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Consistometer,    Bitumen    Testing   112 

Concrete  Work,  Costs  Compared  with  Day 

Labor    197 

Copper  Bars.  Prices  1900-11   611 

Corrosion,  Steel,  Electrolytic  in  Concrete..  1,2 

Water  Pipe,  Steel  and  Cast  Iron   105 

Cost  Data,  Value  to  Contractors   341 

Cost  Keeping,  Gas  Works,  Grand  Rapids..  586 

Costs.   Abutments.  Concrete   400 

 472,  501,  550,  556,  612,  671 

Air  Lift  Pumping   144 

Air  Reheatigg   540 

Asphalt    Plants   302 

Blasting   63 

Borings   91,  375 

Breakwaters    275 

Brick  Making   507 

Buildings,    Concrete  30,  63 

Buildings,   Mine   202 

Cisterns,  Concrete   164 

Clearing  Land  252,   273,   313,  451 

Coal    Drying   223 

Coal  Elevator  Erection   225 

Coal    Storage  ,   53 

Column  Form  Clamps   456 

Conduit,  Vitrified  Clay   267 

Crushed    Stone   539 

Culverts    342 

Dams,   Concrete   411 

Dams,   Earth  77,  275.  310 

Dams.  Rock  Fill   437 

Day  Labor  Unreliable   397. 

Delays,  Panama  Canal                           537,  538 

Drainage   Work  356,  436 

Dredging   63,  275 

Embankments,    Earth                           434,  539 

Embankments,  Rock   539 

Excavation,  Earth  401,  416,  539 

Excavation,  Rock  33,  275,  439,  454,  539 

Floor    Resurfacing   570 

Forms,   Lock  Wall   426 

Foundations,    Concrete   6 

Grading,    Railway   416 

Irrigation  Canal  Check   263 

Irrigation  Pumping  236,   312,   529,  533 

Irrigation  Water  Delivery   8  4 

Irrigation    Works   135 

Jetty,  Stone  Fill   Ill 

Locks,   Concrete  275,  374,  540 

Locomotive   Hostling   76 

Machinery    Erection   195 

Meter    Repairs   331 

Mine  Unwatering  :   144 

Ore    Bins,    Underground   35 

Ornamental   Concrete   295 

Panama   Canal    Work  247,  538,  572 

Pavement  Repairs   124 

Pavements   85,  518 

Pumping  for  Irrigation   107 

Pumping,  Water  Supply   582 

Railway  Extension   392 

Railways,   Electric   26 

Itefu.se    Disposal  18,  330 

Retaining  Walls,  Concrete   596 

Roads                            12,  40,  70,  95,  122,  148 

149,    800,   377,    403.    406,    516,    519,  654 

Hand  Production.   Panama   276 

Sewage  Purification   164 

Sewer  Outfalls   217 

Sewers,    Concrete    Pipe   402 

Shaft    Sinking  32,  34 

Snow  Removal  '.   254 

.  omdplpes,   Concrete  374,  642 

fcioker  Erection   177 

8l''ne  Crushing  275,  351 

si  i  »t  Cleaning  268,  654 

Tau  «,    Sewage   Settling   579 

Telephone  Lines,   Rural   424 

Tumi'  t.    Rock   214 

Watei    Wain  Cleaning   260 

Water    i-lpilaylng   396 

Water    l'<iwcr   plants   40!) 

Witter    1    i  Ideation   581 

Water  81.  J   Reforestation   433 

Water  Sillily  by  Meter   II 

Water  Woi  lis   2HH 

Wood    Pipe   2MB 

Crime  Gantry     u    I  hindllug  Crushed  Sloni'  3  1 

r'roxn- walks  Pu>  nied,   Summary  of   673 

Wood    Standard*.    BeulM.-.    Wash   H 

frUHi'.l  Hlone  I:.       Oate*   for   51)7 

I'im.imii    Cimnl   ■  MMis  .    B80 

Curbing,  Concrete,  K>«ttle,  Wash   u.i 

'•iirbH.    Patented,   Su'omary  of   573 
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Dams,   Failure  from   Sliding   453 

Concrete.  Orland  Irrigation  Project   410 

Thin  Section   595 

Earth,  Chicago  &  Northwestern  Ry   310 

Design  and  Construction,  Notes  on.  .  .  .  23 

Gatun,    Cost  of   275 

Willow  River,  Hydraulicking  Methods  57 
Willow  River  Land  &  Irrigation  Co...  77 

Rock  Fill  Fr.ome,  Australia   436 

Morena,    California   513 

Spur,  Mississippi  River  Improvement ....  420 

Subsurface    for    Irrigation   110 

Depreciation,    Rates    Adopted    in  Various 

Cases    359 

Rates,   Water-works   409 

Derricks.   Shovel  Attachment  for   544 

Diary,   Keeping  by  Resident  Engineers.  ...  115 
Drainage,   Crawford   County,   Arkansas.  .  .  .  355 
Designing,   Mapping  and  Reporting  Sys- 
tems .•  308,  411 

Ditch  Dredging  Specifications   357 

Ditches,      Excavating      with  Elevating 

Grader    56 

Inlet  and  Outlet  Structures   411 

Specifications    for   Open  21,  171 

Felsmeer  Farms  Projects,  Florida   140 

Flood  Gates,  Concrete   356 

Levees    528 

Salt  Marsh,  Methods  264,  52S 

Sluice  Gates,  Designs  for  265,  528 

Capacity    and    Dimensions   585 

Specifications,   Preparation  of   692 

Surveys,  Directions  for   137 

Methods  of   Conducting   356 

Swamp  Lands,  Federal  Direction ....  621,  644 

Swamp  Land  Project,   Louisiana   436 

Systems,  Graphic  Determination  of  Cost.  .  170 

Tidal  Marsh,  Design  of  Works   585 

Tiles,    Diagram    for    Designing   439 

Drains.   Street,   Standard,  Seattle,  Wash...  9 

Street,  Ventnor  City,  N.  J   165 

Dredging,  Drag  Line  in  Deep  Water   293 

Panama  Canal,   Cost  of   275 

Drill    Corn,   Long   24 

Drilling,  Hand  and  Power,  Comparison....  178 

Methods,    Alpine    Records   69 

Methods,  Water  Works  Tunnel,   Chicago  227 

Placing  Holes,  Effective   400 

Portland    Mine   Methods   178 

Drills,  Air  Reheater  for   542 

Column   Arm,   Long   375 

Core,   New  Type   377 

Hammer,  Uses  of   297 

Portable   for   Trench   Work   650 

Duty  of  Water  Investigations,  Idaho   468 

Dynamite  Thaw  Box,  Portable   253 

Thawing  Method  at  Portland  Mine   178 

E 

Electrolysis,    Pittsburg    Mitigation    Methods  189 

Water  Pipes,  Nine  Cities   188 

Elevator,    Hydraulic    for    Removing  Exca- 
vated Material   33 

Embankment,    Earth    Dam.    Willow  River, 

Oregon    77 

Earth,    Galveston    Causeway   8  7 

Hydraulic    Dredge    Construction   Ill 

New  York  Barge  Canal   13  1 

Panama    Canal    Costs   539 

Rock 'Morena  Dam   513 

Panama  Canal  Costs   539 

Engine,  Moving  and  Erecting,  Cost  (if   195 

Engineering  Schools,  Improving  Efficiency  of  425 

Engineers,  Clerical   Work  of   565 

Relations  to  Contractor!  on  road  work 

 634,  660 

Salaries     Inadequate.     Hrltlsh  Municipal 

Service    294 

Stall'   Sanitary   (Vnsural    rower   621 

Wrlllug    fur   Technical   Journals   113 

estimates,    Accuracy,    Responsibility   5011 

Excavation,   Earth,  Culberl    Shoals  ('anal..  MM 

Earth  Ditches,  Elevating  Grader  Meth- 
ods  •   56 

[foundations.    Cnmher  Si.  Itrhlge,  Van- 
couver 88 

[Tout    Methods    Compared   HH 

I 'a  llama  Canal,  ChsIh   531) 

Pneumatifl  BJSOtor  fur  Caisson  Pounda- 

llons    297 

Railway  Grading,   Mexico   116 


Sand  Elevating,  Comparison  of  Methods  121 

Swinging   Dump    Platform  '.   17$ 

Trench,   Sheeting   Steel   515 

Rock  Blasting  and  Dredging,  Carr  Shoal  63 

Borings  91,    297,  .345,  375 

Drifting  Methods  in  Swelling  Ground.  .  651 

Drill  Holes,   Placing,  Effective   400 

Frome   Dam,   Australia   438 

Fuse,  Lighting  Method   121 

Hammer  Drills,  Use  of   297 

Hand  and  Power  Drilling  Compared..  178 

New  York  Barge  Canal   45  4 

Panama  Canal,  Cost  of   275 

Panama  Canal,   Costs   538 

Sewer  Tunnel,  Pratt  City,  Ala   214 

Shaft,   Park  City,  Utah  

Underground,    Estimating    Methods....  33 

Excavator,  Drag  Line  Walking  Attachment  64 

Expense  Burden,  Incidence  and  Distribution  700 

F 

Flood  Prevention  Plans,  Pittsburg,  Pa   535 

Floors,    Concrete,    Resurfacing   570 

Flumes,  Steel,  Maginnis  for  Irrigation   136 

Flushtanks,  Sewer,  Seattle,  Wash   101 

Forests,    Relation    to   Stream   Flow  29,  45 

Forms.  Column,  Clamp  for   456 

Facing  for  Dam   438 

Glue  Molds   295 

Ground  Arch  '  232 

Lock  Wall   426 

Lumber,   Table  for   Computing  Weight..  365 

Metal,    Reichert   30 

Metal,  Shoring  Device  for   31 

Sewer,  St.  Louis,  Mo   389 

Sliding  for  Walls  57,  62 

Standpipe    372 

Steel   Subway   61 

Tunnel    Lining   249 

Tunnel    Lining   318 

Foundations,     Caisson,     Pneumatic  Muck 

Ejection    297 

Caisson    Spoil    Removal,    Hydraulic  Ele- 
vator for   33 

Fountains.  Concrete.  Chicago  Parks   294 

Friction,  Rock,  Coefficient  of  Sliding   453 

Fuse  Lighting,  New  Method   121 

G-H 

Garbage,   Reduction   Plant.  Columbus.   O. .  .  328 

Gas  Works,  Cost  Keeping  System   586 

Management.    Engineering   58S 

Gates,    Stone   Bin   597 

Gate  Tower,  Concrete.  Willow  River  Dam  78 

Gate  Valves,  Water  Works.  Seattle.  Wash.  132 

Gin  Pole,  Pipe  Unloading  with   268 

Going  Valve  369,  526 

Grade  Separation  Practice  in  America   442 

Grand  Stand,  Concrete.  Polo  Grounds.  New- 
York    31 

Green  Cup  Contractors'  Wagons   650 

Hull    and    Flange    Castings.  Water-works, 

Seattle,    Wash   '  ■ 

Hypochlorite  Plant.  Portable  

I-J 

Inlets.    Sewer,    Seattle.    Wash.  .1 

Iron  Pavements                                           .  256 

Irrigation,  Canal    Rreak.   Repair             ....  500 
Canal  Check  and  Delivery  Sir.    ure...,  263 
Dams,  Concrete.  Orland   Project.  Califor- 
nia   410 

Dams,  Earth   78 

Earth.   Chicago  X-    Northwestern    Ry...  810 

Designs  anil  Construction   21! 

Subsurface,    Tucson.    Arizona   110 

Delivering    Water.    Methods   SI 

Ditches,   Concrete    Lined   135 

Duty  of  Water  Investigations.   Idaho...  168 

Studies,    Necessity   of   58 

Flume,  Sled.  Maginnis  Type   136 

Philippine   Islands   583 

Projects  of   Reclamation  Service   1  it T 

Pumping    Custs    Government  Investiga- 
tions 2S6.  521),  553 

Pumping,  Electric  Power  Xranfmltlloo., ,  1  o 7 

High   Rlnc  Pumping  Co.  Project,   Idaho  LB] 

Mlnldeka     Project   107 
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Rock  Creek  Conservation  Co.'s  Project...  688 

Salt   River   Project   108 

Small  Electrically  Driven  Plants   311 

Utilizing  Canal  Drops  for   607 

Sewage,  Fresno,  Cal   192 

Siphon,   Steel   136 

Water   Efficiency   593 

Water   Measuring   Devices   81 

Water,  More  Efficient  Use   454 

Willow   River   Project,   Oregon   135 

Jetty,  Stone  Fill,  Aransas  Pass,  Tex   Ill 

L 

Rvees,  Drainage,  Crawford  County,  Arkan- 

■          sas    355 

Salt  Marsh  Reclamation   265 

Locks,  Canal,  Wall  Designs  for  -.  .  .  510 

Wall  Sections,  Representative   510 

Panama,   Cost  of                                   275,  539 

Locomotive  Crane  Pile  Driving  Attachments  544 

Locomotives,  Hostling,  Costs   76 

Locomotives,  Industrial,  Old  Types   395 

Vessel  Towing,  Panama  Locks   415 

Lumber  Table  for  Computing  Weights   365 

M-N-O 

Management,  Science  of   221 

Scientific  Gas  Works,  Application  to....  588 
Manhole    Cover,    Special    for   Wood  Block 

Paving    155 

I  Sewer,  Seattle,  Wash   100 

Moist    Closet   Cement    Briquettes   60 

Molds,  Glue  for  Concrete  Ornament   295 

Mortars,  Expansion  Due  to  Moisture ..  1 1  5,  116 

Motor  Truck,  Dump  Body   145 

Ore  Bins,  Cost  of  Underground   35 

P-Q 

Pavements,  Adaptability  of  Types  to  Local 

Conditions    545 

Armored    Expansion    Joints   545 

Asphalt,  Life  in  Buffalo   124 

Repair  Costs,   Buffalo   124 

Seattle,   Wash   152 

Brick,   Contraction  and  Expansion   459 

Brick  Block,  Seattle,  Wash   151 

Bituminous,   Surface  in  Concrete  12,  300 

Bitucrete    Construction    Methods   463 

Tests,  Howard  Standard   352 

Asphalt  Plants,  Cost  of   302 

Patents  for   487 

Seattle,   Wash   150 

Cobble  Stone,  Patents  for   278 

Concrete,   Cuba   517 

Concrete,  Expansion  Joint  for   459 

Seattle,    Wash   150 

Creosote,   Volatilization   of   681 

Creosoted  Wood  Block  Practice  in  Chi- 

I             cago   276 

Criticism  in  Chicago  and  New  York   85 

I  Iron,  Patents  for   256 

I  Oiled  macadam,    Chicago   406 

i   Patents    Granted,    Summary    of  United 

States  256,  278,  321,  429,  4S7,  573 

I  Rock  Crushing  on  Site   545 

Selection,    Considerations   Governing   403 

■    Specifications,   Standard,    Seattle,   Wash..  150 

I   Stone  Block,  Patents  for   278 

Types,  Mileage  of  Various   404 

Unit  Prices  for  Estimating   302 

[   Wood,    Patents   for  321,  429 

Pile  Driver,  Portable  by  Wagons   225 

Piles,  Creosoted,  Seattle,  Wash   243 

t  Load  Test  of  Concrete   224 

Repairing,   Teredo  Injured   450 

Pipe,  Steel  and  Cast  Iron,  Compared   105 

Pools,  Concrete,  Chicago  Parks   294 

Prices,    Wholesale,    1890-1910   55 

Quarry  Site,  Selection  of   187 

P. 

Rail  Clamp,  Steam  Shovels   542 

Rails,  Unloading,  Labor  Saving  Method...  50 
Railways,     Ballast,     Tests     to  Determine 

Depth    167 


Bridges   609,  623 

Bridge  Clearances  in  Grade  Separation..  218 

Bridge    Inspection   Forms   171 

Construction   of  Spur.   Cost   392 

Construction  Methods,  Swamp  Crossing.  .  4!) 

Culverts,  Concrete,  Cost  of   342 

Electrification,   Costs   of   48 

Electrification    Problem.    Chicago   29 

Embankment.    Hydraulic    Fill   14  1 

Grade  Separation,  Methods  Used   442 

Manufacturing    by,    Economics   217 

Signals,  Conduits  for  Wires   !in 

Street  Rail,  New  Type   504 

Subway    Plans,    Toronto   393 

Truck  Fastening,  Terminal  Station   395 

Trestles,    Fireproofing    Methods   534 

Tracklaying  by  Machine   169 

Water    Tanks,    Concrete   559 

Railways,   Electric,  Costs   2  5 

Surveys,   Methods  for  Special  Trackwork  166 

West  Jersey  and  Seashore   25 

Rainfall,   Records,    Baltimore  Sewers   162 

Refuse    Disposal    Methods,    Economic  Ac- 
cording to  Population   IS 

Columbus,    0   328 

Costs   18,  330 

Davenport.   Ia.,   Report   18 

Economic   Study  1,  18 

Reinforcement,    Adhesion    of    Painted  and 

Clean   Bars   5 

Specifications,  American  Society  for  Test- 
ing  Materials   31 

Retaining     Walls,     Concrete  Construction 

Methods   596 

Concrete,   Tonawanda,  N.  Y   222 

Specifications,  Standard,  Seattle,  Wash...  58 

Unique  Type   393 

River     Improvement,      Upper  Mississippi, 

Structures  and  Methods   420 

Road  Rollers,  Care  and  Repairing,  Direc- 
tions   13 
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An  Economic  Study  of  Disposal  of  City 
Wastes. 

In  another  part  of  this  issue  we  have  ab- 
stracted the  report  made  to  the  City  of  Dav- 
enport, Iowa,  on  the  disposal  of  its  various 
municipal  wastes.  This  report  is  general  in 
its  character,  in  part,  and  the  various  methods 
of  waste  disposal  now  in  use  are  classified 
and  discussed.  Each  method  is  tested  as  to 
its  applicability  to  the  conditions  in  Davenport 
and  the  method  best  suited  to  cope  with  all 
the  conditions  is  selected.  A  large  number 
of  data  are  included  in  the  report  which  will 
be  of  great  assistance  to  engineers.  The  read- 
er's attention  particularly  is  directed  to  the 
diagram  showing  the  availability  of  different 
methods  of  waste  disposal  under  average 
economic  conditions.  We  do  not  know  of  a 
similar  diagrammatic  study  of  the  economic 
relation  between  population  and  available 
methods. 

Everybody  interested  in  municipal  sanitation 
will  be  glad  to  note  the  growing  tendency 
among  American  cities  to  seek  professional  ad- 
vice before  selecting  a  method  of  disposing  of 
their  garbage.  The  proper  disposal  of  wastes, 
including  garbage,  was  not  given  much  scien- 
tific study  on  the  part  of  the  public  until  a 
few  years  ago.  Various  private  interests 
with  patented  methods  of  disposal  have  op- 
erated in  this  country  for  some  years,  and  it 
is  only  recently  that  city  authorities  have  called 
in  trained  engineers  to  advise  the  best  method 
of  disposal  suited  to  local  conditions. 

Until  unbiased  engineers  entered  this  field 
no  reliable  information  was  available  relating 
to  the  proper  choice  of  method,  the  cost  of 
operating  plants,  and  the  possible  profit  aris- 
ing from  a  plant  scientifically  designed  and 
efficiently  operated.  At  the  present  time 
enough  unbiased  and  authoritive  data  are 
available  to  serve  as  a  valuable  guide  in  solv- 
ing specific  problems  of  this  nature. 

The  advantage  to  cities  arising  from  the 
present  tendency  to  apply  science  to  such 
problems  is  obvious.  Granting  that  many  of 
the  processes  for  treating  garbage  in  which 
heat  is  applied  are,  to  say  the  least,  still  in 
an  experimental  stage,  the  city  of  Davenport 
will  have  the  advantage  of  the  developments 
along  this  line  in  the  next  ten  or  fifteen  years, 
before  the  recommended  method  of  waste 
burial  is  outgrown  in  that  city.  Can  anyone 
imagine  a  business  concern,  with  a  patented 
process  to  sell,  recommending  to  the  officials 
of  a  city  that  they  adopt  a  method  which 
does  not  involve  the  construction  of  a  dis- 
posal plant? 


The  Interpretation  of  Water  Analyses. 

The  attention  of  our  readers  is  directed  to 
the  article  in  our  Water  Works  section  on  the 
interpretation  of  water  analyses.  It  seems  to 
us  that  this  is  a  very  timely  article  and  that  it 
will  be  a  great  help  to  many  of  our  readers 
who  have  not  had  occasion  to  follow  the  de- 
velopments in  this  line  of  analysis. 

Every  water  works  engineer  or  official  who 
has  occasion  to  determine  the  purity  of  a 
water  supply  should  be  informed  on  the  broad 
general  methods  used  in  well  equipped  labora- 
tories to  determine  the  purity  of  a  proposed  or 
an  existing  water  supply.  Especially  is  this 
true  of  engineers  and  water  works  superin- 
tendents in  our  smaller  cities  and  towns  where 
some  reasonable  doubt  may  exist  about  the 
advisability  of  employing  local  analysts  to  con- 
duct the  tests. 

The  article  points  out  that  tests  once  re- 
garded as  sufficient  and  conclusive  are  now 
considered  worthless  in  the  light  of  present 
knowledge  concerning  the  impurities  of  raw 
water.  New  tests  by  new  methods  and  with 
improved  apparatus  have  revealed  forms  and 
conditions  of  contamination  formerly  un- 
known. We  believe  a  careful  study  of  this 
article  will  serve  the  purpose  of  those  who  de- 
sire only  a  general  knowledge  of  its  subject 
and  will  save  the  reader  much  time  who  other- 
wise would  be  obliged  to  wade  through  a  vol- 
ume on  the  subject  to  secure  an  equivalent 
comprehensive  review  and  outline. 


Electrolytic  Corrosion  of  Steel  in  Rein- 
forced Concrete. 

The  possible  danger  to  reinforced  concrete 
structures  from  electrolysis  began  to  be  fre- 
quently mentioned  five  or  six  years  ago.  Since 
then  a  half-dozen  laboratory  studies  have  been 
made  and  the  results  published.  The  more  im- 
portant of  these  studies  are  listed  in  a  suc- 
ceeding column  where  -we  also  present  a  sum- 
mary of  the  latest  experiments  to  be  made 
public.  These  last  experiments  are  worthy  of 
note  for  several  reasons.  They  not  only  re- 
view and  confirm  the  conclusion  of  previous 
experiments  that  electric  currents  will  cause 
failures  in  reinforced  concrete,  but  they  throw 
light  on  several  matters  not  made  clear  in 
previous  experiments.  These  are  briefly  the 
resistance  to  electric  currents,  or  conductivity, 
of  concrete;  the  weakening  effect,  if  any,  on 
concrete  of  passing  electric  currents  through 
it:  the  possible  efheciency  of  insulating  coat- 
ings applied  to  the  concrete  or  the  reinforce- 
ment; the  possible  value  of  mixing  with  or 


impregnating  the  concrete  with  some  non- 
conducting material,  etc.  The  experiments, 
in  brief,  tell  us  more  of  the  possibilities  of 
overcoming  the  dangers  of  electrolysis  than 
of  the  certainty  and  nature  of  this  danger  and 
for  this  reason  they  are  particularly  interest- 
ing to  engineers. 

Reviewing  the  data  at  hand  we  may  feel 
certain  that  electric  current  may  cause  fail- 
ure in  reinforced  concrete.  The  nature  of 
this  failure  is  not  chemical,  or  at  least  not 
principally  chemical  disintegration,  but  is  me- 
chanical. Electrolytic  corrosion  of  the  rein- 
forcement occurs  by  which  one  volume  of 
the  original  metal  becomes  2.2  volumes  of 
another  substance  and  this  increase  in  volume 
ruptures  the  concrete  surrounding  the  metal. 
It  is  clear  that  dry  concrete  is  a  fairly  good 
insulator  and  that  its  conductivity  increases 
with  the  presence  in  it  of  moisture  and  with 
the  nature  of  the  salts  in  solution  with  this 
moisture.  It  is  further  clear  that  the  passing 
of  an  electric  current  through  concrete  does 
not  materially  affect  its  cohesive  properties, 
that  is  its  compressive  strength  is  not  de- 
creased by  such  action.  These  conclusions 
may  be  modified  by  further  test  data,  but  it 
is  reasonable  to  believe  that  they  will  not  in 
the  main  part  be  reversed. 

With  the  nature  of  the  danger  to  reinforced 
concrete  of  electric  current  thus  definitely  de- 
fined one  is  in  position  to  study  methods  of 
avoiding  the  danger.  The  authors  of  the  pa- 
pers contemplate  several  possible  methods  and 
present  test  data  and  discussion  bearing  on 
them.  One  method  is  to  keep  the  .  iron  nega- 
tive in  respect  to  the  concrete  so  that  the  cur- 
rent will  be  from  the  concrete  to  the  rein- 
forcement. This  will  accomplish  the  result 
desired  but  it  is  a  laboratory  possiblity  only 
to  secure  the  requisite  conditions.  Another 
method  which  is  likewise  a  laboratory  pos- 
sibility only  is  confining  the  current  to  alter- 
nating currents  of  equal  positive  and  nega- 
tive wave  forms.  A  third  method  which 
seems  at  first  glance  more  promising  as  a 
practical  resource  is  to  render  the  concrete 
non-conducting  by  filling  the  pores  with  some 
non-conductor  or  by  an  insulating  coating. 
Tests  made  with  blocks  treated  by  Sylvester's 
process  showed  no  particular  value  for  the 
treatment.  The  possibilities  for  an  insulating 
paint  appear  small  in  actual  construction 
work ;  the  concrete  must  be  dry  before  the 
insulation  is  applied,  the  material  must  be 
completely  insulated  and  the  insulation  must 
remain  intact  and  in  good  condition. 
The  three  methods  so  far  referred  to  for 
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overcoming  electrolysis  are  based  upon  the 
idea  of  either  changing  the  nature  or  direc- 
tion of  the  current  or  of  securing  a  concrete 
which  will  be  a  perfect  insulator.  The  next 
thought  naturally  is  can  the  reinforcement 
itself  be  protected?  Two  possibilities  of  this 
nature  suggest  themselves.  One  is  to  coat  the 
steel  with  some  metal  which  will  make  the 
conduction  of  the  current  from  the  steel  to 
the  concrete  metallic  instead  of  electrolytic ; 
the  other  is  to  cover  the  steel  with  an  in- 
sulating compound  which  will  cut  off  all  flow 
of  current  from  the  reinforcement  to  the  con- 
crete. The  tests  made  to  determine  these  pos- 
sibilities as  described  elsewhere,  gave  rather 
negative  results.  They  indicate  that  an  alum- 
inum plated  reinforcement  may  quite  likely 


solve  the  problem  and  that  a  paint  has  yet 
to  be  found  which  will  be  a  perfect  and  per- 
manent insulator  assuming  that  coating  rein- 
forcement with  paint  has  no  other  objections. 

At  this  point  it  is  instructive  to  notice  the 
results  of  the  tests  made  to  determine  the 
effect  of  a  paint  coat  on  the  shear  or  holding 
power  of  steel  embedded  in  concrete.  It 
seems  likely  that  engineers  will  be  loth  to 
give  up  efficiency  in  holding  power  to  the 
extent  indicated  for  anything  less  than  a  very 
serious  menace  not  otherwise  possible  to 
escape. 

Summarizing  the  facts  which  are  presented 
by  these  laboratory  studies  we  obtain  the  gen- 
eral conclusion  that  electric  current  can  cause 
electrolytic    corrosion     tending    to  destroy 


reinforced  concrete  and  that  no  prac- 
ticable means  offer  themselves  for  preventing 
this  corrosion  where  the  dangerous  current 
is  present.  Theoretically  this  appears  to  be 
somewhat  appalling;  practically  it  is  not  easy 
to  work  up  a  very  high  degree  of  terror  over 
it.  Like  the  corrosion  of  steel  skeleton  build- 
ings so  frequently  prophesied  some  years  ago, 
the  possibilities  for  trouble  are  great  while 
the  probabilities  are  negligible.  An  isolated 
reinforced  concrete  structure  is  not  so  very 
easily  got  at  by  electric  current  in  a  manner 
to  cause  grave  danger.  In  the  nature  of 
things  too,  the  places  where  damages  will 
occur  are  those  where  considerable  damage  in 
detail  can  occur  without  injuring  much  the 
integrity  of  the  structure  as  a  whole. 


CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Electrolytic  Corrosion  of  Steel  in  Rein- 
forced Concrete.* 

A  series  of  experiments  was  begun  in  Sep- 
tember. 1007,  in  the  Electrical  Engineering 
Laboratory  of  the  University  of  Washington, 
for  the  purpose  of  studying  the  electrolytic  ef- 
fects on  iron  in  reinforced  concrete.  The 
work  may  be  grouped  under  three  heads. 

I.    To   determine   if   failure  in  reinforced 


ard  Portland  cement  as  given  by  the  Ameri- 
can Society  for  Testing  Materials. 

(b)  The  iron  was  cut  into  8-in.  lengths 
from  commercial  stock  of  %-in.  Johnson  steel 
bar.  A  copper  wire  was  soldered  to  one  end 
for  making  electrical  contact. 

(c)  The  ratio  of  cement  to  sand  was  1  to 
3  for  the  concrete.  The  sand  was  of  good 
commercial  quality. 

(d)  Cylindrical  blocks  9  ins.  high  and  6 


Fig.    1 — Typical    Result   of  Test. 


concrete  can  be  produced  by  the  electric  cur- 
rent. 

II.  To  analyze  the  process  involved. 

III.  To  find  means  of  protecting  the  con- 
crete against  the  actions  of  the  electric  cur- 
rents. 

It  may  be  noted  that  these  experiments  take 
a  long  time ;  the  mere  preparation  of  a  block 
before  any  observations  are  taken  requires 
from  30  to  80  days,  while  the  readings  with  a 
single  block  in  circuit  may  continue  for  a 
few  days  or  months,  or  even  a  year.  The 
work  is  still  incomplete  but  it  seemed  wise  to 
make  a  progress  report  at  this  time  in  the 
hope  that  the  data  may  prove  helpful  to  oth- 
ers. Unless  exception  is  noted,  the  following 
points  will  apply  in  these  experiments : 

(a)  The  cement  used  was  of  the  "Wash- 
ington" brand  made  at  Concrete,  Washington. 
This  brand  is  of  good  commercial  quality  and 
is  used  extensively  in  the  Puget  Sound  re- 
gion. For  lack  of  time  only  a  few  tensile 
strength  tests  were  made,  but  these  gave  re- 
sults well  within  the  specifications  for  a  stand- 

' Abstract  of  a  paper  by  C.  E.  MaKimsson  and 
<;  II.  Smllli  before  ■)>•-  American  Institute  of 
Kb  i  t  i  leal  engineers'  Chicago  Convention,  June, 
l!»ll.  A  h'blloLpaphy  of  the  principal  arlicles 
mi  elect i ol yylrf  ol  steel  In  concrete  Is  as  follows: 
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Bleel,"    by    N     J.    Nicholas.    KuKlncetliiK  News 

i, xiv.  590;  "The  Effect  of  electrolysis  mi  Metal 
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ins.  in  diameter  were  formed  in  molds.  The 
iron  bar  was  placed  along  the  axis  and  extend- 
ed to  within  2%  ins.  of  the  lower  end,  thus 
leaving  a  layer  of  about  2%  ins.  of  concrete 
between  the  water  in  the  tank  and  the  iron 
bar.  Each  block  was  kept  in  a  moist  condi- 
tion for  at  least  30  days  before  the  electric 
motive  force  was  applied.  Three  blocks  were 
made  at  a  time,  two  were  used  in  the  cir- 
cuit and  the  third  kept  as  a  check. 

WILL  THE  ELECTRIC  CURRENT  CAUSE  FAILURE  IN 
REINFORCED  CONCRETE? 

This  has  been  investigated  and  papers  pub- 
lished by  Knudsen,  Toch,  Crim,  Langsdorf, 
Nicholas  and  others  and  all  come  to  an  affirm- 
ative conclusion.  A  number  of  experiments 
similar  to  those  referred  to  above,  were  made 
and  with  like  results.  Modifications  in  applied 
voltage,  current  density,  and  kinds  of  aqueous 
solutions  did  not  alter  the  general  result. 

In  Fig.  1  is  given  a  typical  set  of  data.  Fig- 
ure 2  shows  the  arangement  for  testing.  In 
most  cases  the  c.  m.  f.  was  applied  between 
the  tank  and  the  iron  bar  in  the  block.  When 
two  blocks  were  in  series,  with  the  positive 
to  one  of  the  iron  bars  and  the  negative  to 
the  other,  wooden  tanks  were  used. 

To  add  more  data  on  tins  point  would  be 
useless  repetition,  for  in  the  papers  already 
referred  to  it  has  been  shown  that  an  elec- 
tric Ctirrenl  passing  from  the  iron  through 
the  concrete  will  cause  corrosion  where  it 
leaves  the  iron,  and,  if  the  process  be  con 
tinned  for  a  sufficient  length  of  lime,  the  Sur- 
rounding concrete  will  crack. 

W.M.VSIS  OF   Till-    I'KOCISSFS  INVOLVED. 

This  facl  being  established,  it  becomes  im- 
portant lo  determine  the  processes  involved 
by  which  the  current  causes  a  failure  in  the 

concrete.    The  following  suggestions  will  l>c 

discussed  : 

(it)  Temperature  rise  due  to  R  P  losses. 

( b )  Hydrostatic  pressure  at  the  anode  due 


to   the  current   and  to  changes  in  solution 

density. 

(c)  Pressure  caused  by  the  generated  gases. 

(d)  A  chemical  change  in  the  cement,  due 
to  the  current  directly,  destroying  the  cohesive 
strength  of  the  concrete. 

(e)  During  corrosion,  the  iron  changes  to 
an  oxide  or  a  salt ;  this  involves  an  increase 
in  volume,  and  the  compound  taking  more 
space  than  the  iron  from  which  it  is  formed. 
As  the  process  continues  the  point  may  be 
reached  when  the  stress  becomes  sufficient  to 
rupture  the  surrounding  concrete. 

(a)  In  cases  where  the  current  is  compara- 
tively large  and  more  heat  is  generated  than 
can  be  dissipated  without  a  great  rise  in  tem- 
perature, this  factor  may  be  the  cause  of  the 
failure.  With  sufficient  heat  generated  to 
cause  the  water  to  change  into  steam,  failure 
of  the  concrete  will  quickly  follow.  Such 
cases  are,  however,  rare  and  readily  noticed, 
and  the  flow  of  the  current  stopped.  The 
large  majority  of  cases  deal  with  small  cur- 
rents, a  few  hundredths  of  an  ampere,  and 
the  rise  in  temperature  is  slight.  Hence,  ex- 
cept in  a  few  very  special  cases  the  heat  will 
readily  be  dissipated  and  the  concrete  will 
not  be  affected  by  this  factor. 

(b)  While  the  hydrostatic  pressure  at  the 
anode  is  sufficient  to  force  a  few  drops  of  dis- 
colored water  up  around  the  edges  of  the 
iron  on  top  of  the  block,  the  porous  nature  of 
the  blocks  makes  it  improbable  that  any  con- 
siderable stress  should  come  from  this  source. 
Whether  the  pressure  is  caused  by  the  flow 
of  the  current  radially  from  the  iron,  or  by 
the  increase  in  solution  density  through  the 
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Fig.  2 — Diagram  Showing   Arrangement  of 
Concrete  Blocks  for  Electrolysis  Tests. 

formation  ol  sails  near  the  iron,  it  seems  ob- 
vious that  the  liquid  should  readily  escape 
through  the  pores  of  the  concrete  upwards 
along  the  n  op  bar.    The  drops  of  discolored 

water  thai  appear  on  top  of  the  block  when 
acl  ion  is  in  progress,  show  that  this  path  is 
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open.  The  water  will  rise  to  the  top  hefore, 
as  well  as  long  after,  the  crack  appears.  With 
the  form  of  block  used,  the  water  was  raised 
only  a  few  inches  and  the  pressure  under 
these  conditions  should  be  negligible. 

(c)  From  the  porous  nature  of  the  sur- 
rounding material  it  seems  quite  impossible 
that  any  large  force  should  come  from  this 
source.    Moreover,  when  two  blocks  are  con- 
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Fig.  3 — Arrangement  for  Testing  Electrical 
Coductivity. 

nected  in  series  the  hydrogen  gas  will  be 
twice  in  volume  to  the  oxygen  and  still  no 
action  is  observed  where  the  hydrogen  was 
liberated  while  the  block  receiving  the  oxygen 
cracked  in  nineteen  hours. 

(d)  In  order  to  determine  what  action,  if 
any,  was  produced  directly  on  the  concrete 
by  the  electric  current  the  resistance  of  cement 
and  concrete  was  first  measured  under  speci- 
fied conditions.  Only  limited  data  were  vail- 
able  on  the  resistance  of  cement  and  con- 
crete. A  conclusion  from  very  limited  experi- 
mental data,  that  "In  no  sense  can  concrete  be 
considered  an  insulator,  and  as  shown,  it  is 
from  all  appearances  just  as  good  an  electrolyte 
as  any  of  the  soils  of  the  earth,"  can  hardly 
be  considered  final. 

In  connection  with  Creighton's  work  in 
lightning  arresters  the  resistance  of  concrete 
and  cement  was  investigated  by  Marvin.  The 
observations  deal  particularly  with  the  effect 
of  high  temperatures. 

The  tests  "tend  to  show  the  following  con- 
clusions :  'At  moderate  temperatures,  the  re- 
sistance depends  simply  on  the  amount  of 
moisture  in  the  cement  and  becomes  extremely 
high  if  the  moisture  is  removed,  either  by 
long  drying  or  by  artificial  heating.  The  ad- 
dition of  sand  increases  the  resistance,  act- 
ing apparently  as  an  insulator  distributed 
through  it.  When  cement  is  heated,  it  at  first 
increases  enormously  in  resistance  as  the 
moisture  is  driven  off,  but  at  a  red  heat  it 
again  becomes  as  good  a  conductor  as  when 
cool  and  damp.  With  the  same  voltage  per 
unit  of  length,  a  moderate  voltage  as  600  volts 
will  not  heat  the  material  above  300°  Cent, 
so  as  to  pass  the  interval  of  high  resistance; 
but  a  higher  voltace,  as  8,000  volts,  can  pass 
the  interval  and  heat  the  resistance  to  incan- 
descence.' " 

Since  conductivity  measurements  could  not 
readily  be  made  with  the  cylindrical  blocks 
containing  the  iron  bars,  as  used  in  the  other 
experiments,  eight  sets  of  cubical  blocks  were 
made,  using  standard  brass  molds  from  the 
cement  laboratory.  Each  set  consists  of  24 
cubes.  Of  these,  12  were  of  neat  cement  and 
the  other  12  of  concrete.  Twelve  molds  were 
available  and  12  cubes  were  made  at  a  time ; 
three  3-in.  cubes,  six  2-in.  cubes  and  three 
1-in.  cubes.  In  making  the  cubes,  care  was 
taken  to  secure  uniform  conditions.  The  con- 
sistency was  adjusted  to  give,  when  tested 
by  the  Vicat  needle  a  reading  of  10  on  the 
scale.  Numerous  air  bubbles  appeared  in  the 
cement  cubes,  and  probably  expert  molders 
would  have  secured  better  results.  After  re- 
moving the  cubes  from  the  molds  they  were 
kept  in  a  moist  condition  for  over  20  days,  and 
then  under  water  for  ten  days  longer.  After 
that,  sets  No.  1,  2,  3,  4,  7  and  8  were  placed  on 
a  shelf  in  a  steam  heat  room  and  sets  No.  5 
and  6  were  placed  on  top  of  the  steam  ra- 
diators in  the  same  room.    This  drying  period 


extended  over  40  days.  The  cubes  were 
weighed  before  and  after  drying;  and  the  2-in. 
cubes  from  sets  No.  5  and  0  showed  a  loss 
in  weight  of  about  9  per  cent  for  cement  and 
13.6  per  cent  for  the  concrete.  The  other 
cubes  gave  a  slightly  smaller  loss  indicating 
that  in  the  shelf  dried  sets  some  moisture 
still  remained. 

The  twenty-four  2-in.  cubes  from  sets  No. 
5  and  6  were  then  tested  for  their  electrical 
conductivity  by  means  of  a  Leeds  &  North- 
rop deflection  galvanometer,  with  the  circuits 
arranged  as  shown  in  Fig.  3. 

The  galvanometer  constant  for  the  part  of 
the  scale  used  was  19.-5  .  10"  amperes  for  one 
millimeter  deflection  on  the  scale.  The  cube 
was  placed  between  two  copper  plates,  these 
in  turn  between  two  fibre  boards  for  insula- 
tion. Outside  of  the  fibre,  blocks  of  wood 
were  placed,  and  the  whole  put  under  pressure 
by  means  of  a  clamp,  thus  securing  fairly  good 
contact  between  the  copper  plates  and  the 
cube.  In  series  with  the  cube  by  means  of  the 
copper  plates  the  galvanometer  was  connect- 
ed to  three  storage  cells  giving  7.51  volts.  The 
deflection  on  the  galvanometer  when  the  cubes 
of  set  No.  4  were  tested  showed  considerable 
variations ;  for  the  cement  the  specific  resis- 
tance for  set  No.  4  varied  from  0.8  X  10s 
ohms  to  G  X  10s  ohms,  and  for  the  concrete 
from  1.8  X  108  to  3.5  X  10"  ohms  per  cu.  cm. 
As  the  loss  in  weight  had  indicated  that  the 
drying  process  was  not  complete,  this  variation 
was  expected.  For  set  No.  5  (dried  over  the 
steam  radiator)  the  readings  were  fairly  uni- 
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Fig.  4 — Arrangement  for  Testing  Effect  of 
Electric  Current  on  Cohesiveness  of  Con- 
crete. 

form  and  gave  as  the  specific  resistance  for 
dry  cement  and  concrete : 

Specific 
resistance 
(1  cu.  cm.) 

For  cement   12.7  X  10  ohms 

For  concrete   10.6  X  10  ohms 

The  galvanometer  showed  some  "creeping" 
coming  up  to  a  maximum  deflection  and  then 
decreasing  during  a  few  seconds.  The  read- 
ings used  in  the  calculation  were  taken  when 
this  movement  had  practically  ceased,  about 
ten  or  fifteen  seconds  after  the  contact  was 
made. 

The  cubes  were  then  placed  in  the  follow- 
ing solutions :  Set  No.  5  in  Cedar  River  wa- 
ter; Sets  No.  4  and  No.  7  in  Lake  Washing- 
ton water ;  Sets  No.  1  and  No.  3  in  1/5  nor- 
mal NaCl  solution;  Sets  No.  2  and  No.  8  in 
1/2  normal  NaCl  solution. 

They  were  left  in  these  solutions  over 
two  weeks  so  as  to  allow  the  water  to  pene- 
trate to  all  parts,  and  then  tested  for  the 
specific  resistance  by  the  volt-ammeter  meth- 
od. Readings  were  taken  at  three  pressures, 
46.8,  66.8  and  86.7  volts,  with  a  Weston  mill- 
ammeter.  While  some  difficulty  was  found 
in  keeping  the  cubes  at  the  same  dampness, 
the  results  were  fairly  uniform.  In  Table  I 
TABLE  I. 

Specific 
resistance 
(cu.  cm.) 

Wet  cement  (Cedar  River  water)  8,700  ohms 

Wet  cement  (Lake  Washington  \vater)7, 000  ohms 
Wet  cement  (Fifth  normal  NaCl  solu- 
tion)  5,500  ohms 

Wet  cement  (Half  normal  NaCl  solu- 
tion)  3,850  ohms 

Wet  concrete  (Cedar  River  water) ....  7,400  ohms 
Wet    concrete     (Lake  Washington 

water)   6,700  ohms 

Wet  concrete  (Fifth  normal  NaCl  so- 
lution)  4,500  ohms 

Wet  concrete  (Half  normal  NaCl  solu- 
tion)  2,900  ohms 


the  average  values  in  round  numbers  are 
given  for  the  2-in.  cubes  and  at  about  20° 
C.  temperature. 

In  order  to  secure  direct  evidence  of  what 
action,  if  any,  the  electric  current  will  pro- 
duce on  the  cohesive  property  of  the  concrete, 
experiments  were  made  using  the  arrange- 
ment with  the  circuits  as  shown  in  Fig.  4. 

Four  2-in.  cubes  were  placed  in  a  row  on  a 
glass  plate.  At  each  end  was  placed  a  plate 
of  iron  extending  a  little  beyond  the  surface 
and  having  a  copper  wire  soldered  to  one 
edge  for  electrical  connection.  Glass  plates 
were  placed  outside  of  the  iron  for  insulation 
and  all  put  in  a  wooden  clamp,  by  which 
pressure  could  be  applied  so  as  to  give  a  fairly 
good  contact  between  the  iron  plates  and  the 
cubes  as  well  as  to  bring  the  four  cubes  into 
close  contact  in  a  series.  Glass  strips  were 
cut  2x8  ins.  so  as  to  fit  the  sides  of  the  four 
cubes  placed  in  a  row  and  then  held  in  place- 
by  a  steel  clip.  Another  glass  plate  was  placed 
on  top  and  in  this  two  small  holes  had  been 
drilled  about  5  ins.  apart.  By  means  of  bot- 
tles and  tubes  a  salt  solution  was  continually 
supplied  through  the  holes  in  the  cover  glass 
and  the  cubes  kept  wet.  The  flow  was  adjust- 
ed by  small  clamps  on  the  tubes  and  satisfac- 
tory results  were  obtained  in  this  manner. 
The  cubes  were  keut  in  a  fairly  uniform  state 
of  dampness  with  a  minimum  by-path  for  the 
current  outside  of  the  cubes  between  the  iron 
plates.  A  storage  battery  was  connected  in 
series  with  the  four  cubes  letting  the  current 
pass  between  the  iron  plates  and  then  through 
an  adjustable  outside  rsistance.  The  electro- 
motive force  was  kept  on  continuously  for 
25  days  for  one  set,  and  30  days  for  the  sec- 
ond set.  At  the  adone,  the  iron  corroded 
and  the  two  cubes  nearest  this  end  became 
covered  with  the  oxide.  At  the  cathode  no 
rust  appeared.  In  Table  II  are  given  the  data 
of  the  e.  m.  f.  applied,  the  current  passing 
between  the  iron  plates,  and  the  time  in  days 
for  one  set  of  cement  cubes. 

These  data  are  typical  for  all  the  cubes  and 
show  the  variation  of  resistance  similar  to 
those  recorded  in  Fig.  1,  relating  to  the  cylin- 
drical blocks.  In  all  32  cubes  were  treated 
in  this  manner. 

These  cubes  were  next  tested  for  their  com- 
pressive strength  using  an  Olsen's  30,000-lb. 
testing  machine  for  the  concrete  and  a  Riehle 
100,000-lb.  machine  for  the  cement.  Check 
cubes  from  the  same  set  were  also  tested  and 
the  results  are  tabulated  in  Table  III.  In  the 
same  table  are  recorded  the  average  e.  m.  f. 
applied,  the  average  current  passing  between 
the  iron  plates,  and  the  total  number  of  days 
the  cubes  were  kept  in  circuit.  The  cubes 
are  numbered  in  the  following  order ;  No.  1 
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Fig.  5 — Curves  Showing   Effect  of  Coating 
the  Bars  with  Aluminum. 

was  nearest  the  cathode,  then  No.  2  and  3 
and  No.  4  nearest  the  anode.  Nos.  5  and  6 
are  check  cubes  not  acted  upon  by  the  current. 
The  iron  plate  next  to  No.  4  showed  much 
corrosion ;  cube  No.  4  was  covered  with  the 
oxide  and  the  others  were  somewhat  discol- 
ored. No.  4  gave  off  a  strong  odor  of  chlor- 
ine when  taken  from  the  circuit. 

From  data  given  in  Table  III  it  is  readily 
seen  that  an  electric  current  of  low  density 
passing  through  the  cement  and  concrete  does 
not  reduce  the  compressive  strength  of  the 
cubes.  The  current  was  sufficient  to  produce 
chlorine  gas  at  the  cathode  and  was  of  about 
the  density  used  in  many  of  the  experiments 
causing  failure  in  a  few  days.    While  experi- 
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TABLE  II. — CUBES  EXPOSED  TO  ACTION  OF 

CURRENT  30  DAYS.  (SEE  FIG.  6 

AND  FIG.  7.) 

Time                Cement  Concrete 

days       —cubes,  set  No.  2—  —cubes,  set  No.  2— 

from        Current  Current 

start.      amperes.    Voltage,  amperes.  Voltage 

0              U-040          114.0  0.061  99.2 

)              0.050            99.0  0.043  102.0 

i 0.020          110.3  0.017  110.0 

§              O-O?7          103.8  0.023  108.3 

1              0-041          100.0  0.929  103.0 

S              0.033          102.3  0.030  102  3 

A 0-0"            89-0  0.036  100.0 

™                   -S6-5  °-055  90-1 

1*              0.031          105.0  0.031  102.0 

It 0.019          108.0  0.035  100.0 

1°              0.027          104.0  0.026  104  1 

"              0.028          106.7  0.030  104.1 

1?              0.036          102.5  0.041  102  5 

21              0.030          104.0  0.030  1039 

H- ^"031          104  0  0.018  iollo 

;° I'lM            98-6  0.035  103.1 

26              0.045            99.1  0.032  104  0 

28              0.0C0            92.0  0.024  104  0 

30              0.054            98.0  0.025  1040 


merits  of  a  wider  range  will  be  required  to  de- 
termine the  limits  within  which  the  current 
produces  no  effect,  the  results  are  deemed 
sufficient  to  show  the  deterioration  of  the  ce- 
ment was  not  the  chief  factor  causing  the  fail- 
ures in  the  other  experiments  recorded  in 
this  paper. 

The  following  summary  may  be  made : 

1.  Concrete  and  cement,  when  dry,  are  good 
insulators.  Their  specific  resistances  being  of 
the  order  of  1,000  megohms  per  cubic  cen- 
timeter. 

2.  The  conductivity  of  concrete  and  cement 
depends  upon  the  porosity  of  the  material  and 
the  nature  of  the  solution  in  the  pores  When 
the  pores  are  full  with  an  aqueous  sodium 
chloride  solution  both  cement  and  concrete 
are  fairly  good  conductors  of  electricity 

3.  The  current  flowing  through  the  con- 
crete probably  follows  the  ordinary  laws  of 
electrolysis,  with  the  liquid  in  the  porous 
spaces  of  the  concrete  mass  at  the  conduc- 
tor. 

4.  An  electric  current  of  low  density  passing 
through  cement  or  concrete  does  not  affect  the 
compressive  strength  of  the  cement  or  con- 
crete. 

(e)  When  the    current    leaves    the  iron 


TABLE  IV. 

,    _  Electrolyte. 

1.  Bare  iron   Fresh  water 

2.  Bare  iron    Salt  water 

3.  Bare  iron    Salt  water 

4.  Bare  iron,  concrete  mixed 

with  soap  and  alum         Salt  water 

5.  Red  lead  in  linseed  oil...  Salt  water 

6.  Red  lead  in  iinseed  oil...  Salt  water 

7.  Graphite  paint    Salt  water 

9.  Zinc  coated  iron  bar         Salt  water 


10.  One  coat  of  aluminum  in 

amyl  acetate   Fresh  water 

11.  Two  coats  of  aluminum 

in  amyl  acetate    Sea  water 

12.  Three  coats  of  aluminum 

in  amyl  acetate   Fresh  water 

13.  Three  coats  of  aluminum 

in  amyl  acetate    Sea  water 

14.  Three  coats  of  aluminum 

in  Florette  varnish....  Sea  water 


Time  in 

circuit. 
26  da. 


Volts 

aver. 
92.0 


Amperes 
Am-    hr.  ap- 
proxi- 
mate. 


peres 
aver. 
0.071 


44.3 


35  da. 

8.0 

0.04 

33.6 

5  da. 

29.0 

0.25 

30.0 

21  da. 

30.2 

0.128 

64.5 

47  da. 

30.0 

0.076 

85.7 

7  da. 

31.0 

0.145 

24.4 

9  da. 

31.0 

0.205 

44.3 

iVz  hr. 

101.0 

1.65 

7.4 

38  da. 

42.0 

0.123 

"112.0 

14  da. 

43.5 

0.040 

13.4 

26  da. 

92.0 

0.019 

11.9 

37  da. 

103.7 

0.019 

16.9 

197  da. 

100.0 

0.001 

4.7 

15. 

One  coat  Florette  varnish 

Salt 

water 

179  da. 

42.0 

0.007 

30.1 

16. 

Two  coats  marine  Tocko- 

lith   

Salt 

water 

73  da. 

100.0 

0.007 

12.3 

17. 

Two  coats  P.  &  B.  paint. 

Salt 

water 

252  da. 

40.0 

0.003 

18.1 

18. 

Two  coats  P.  &  B.  paint. 

Salt 

water 

198  da. 

39.2 

0.004 

19.0 

19. 

Two  coats  asphalt  paint, 

T.  C.  U.  Co  

Salt 

water 

198  da. 

104.0 

0.001 

4.8 

21. 

Two  coats  R.  I.  W.  No. 

110  paint   

Salt 

water 

41  da. 

31.0 

0.005 

4.9 

99 

Two   coats   of  Tockolith 

Results. 
Block  cracked  in  29  hours. 
Block    finally   split  into- 
four  pieces  and  iron  bar 
deeply  corroded. 
Block  cracked  in  7  days. 
Block    finally   split  into 
two  pieces.  Iron  corroded. 
Block  cracked.    Iron  cor- 
roded. 

Block  cracked.  Iron  cor- 
roded. 

Block  cracked,  iron  cor- 
roded, paint  decomposed. 

Block  cracked  down  side 
and  across  top.  Iron  bar 
slightly  corroded,  paint 
film  decomposed. 

Block  cracked  across  top 
and  down  side.  Iron 
deeply  corroded. 

Block  cracked.  Chlorine 
and  steam  given  off  next 
to  iron  bar. 

Block  cracked.  Iron  deep- 
ly corroded. 

Block  cracked,  iron  cor- 
roded. 

Block  cracked,  iron  cor- 
roded. 

Block  cracked,  iron  cor- 
roded. 

Rusty  water  at  top  of 
block  in  16  days.  No- 
further  evidence  of  ac- 
tion. 

Block  cracked,  iron  cor- 
roded. 

Block  cracked,  iron  cor- 
roded. 

No  evidence  of  corrosion. 

No  action  observed  for 
four  months.  Block  fin- 
ally cracked,  iron  cor- 
roded. 

No  evidence  of  corrosion. 


and  one  coat  of  R.  I. 

W.  No.  110    Salt  water 

24.  Bare    iron  alternating 

current    Salt  water 


Block  cracked, 
roded. 


iron  cor- 


124  da. 
198  da. 


107.0 
*40.2 


0.000 
*0.44o 


0.0 
2115. 


No  evidence  of  corrosion. 
No  evidence  of  corrosion. 


•Two  blocks  in  series. 


through  an  aqueous  solution,  oxygen,  and  un- 
der some  conditions,  chlorine,  will  be  liberated 


TABLE  III. 
-Maximum- 


Concrete 
Set  No.  I. 


Concrete  . . 
Set  No.  II. 


Concrete  . . . 
Set  No.  III. 


Concrete   

Set  No.  VIII. 


Cement 
Set  No. 


Ci  mi  hi 
Si  I  No. 


Cube  No. 
1 
2 
3 
4 
5 


Crushing  lbs. 


Ctmtnt 

Hi'  I  No. 


'.Vim  lit 

8et  No. 


III. 


VIII 


per  sq.  in. 

per  sq. 

2,325 

163 

2,237 

157 

2,075 

146 

1,950 

137 

i!975 

139 

1,825 

128 

1,712 

120 

1,725 

121 

1,912 

134 

1,800 

126 

1,775 

125 

2,776 

195 

2,825 

199 

2,975 

209 

3.125 

220 

3,025 

213 

2,875 

202 

2,700 

189 

2,725 

192 

2,225 

156 

2,787 

196 

2,425 

170 

2,825 

199 

7,625 

537 

6,385 

449 

8,200 

575 

8,425 

593 

7,625 

537 

7,125 

502 

9, 675 

681 

8,450 

955 

6.625 

466 

!l,:!2.r. 

656 

<;,r,oo 

464 

6,000 

422 

8,250 

580 

10,725 

755 

7,625 

637 

7,6.ri0 

639 

7, 375 

519 

7.775 

547 

6, 750 

476 

9,(125 

635 

8,780 

oh; 

jo.r.r.0 

742 

7.850 

653 

7.026 

636 

Average  e.m.f.  113.3  volts. 
Average  current  0.061  amperes. 
Time  in  circuit  25  days. 


Average  e.m.f.  101.8  volts. 
Average  current  0.031  amperes. 
Time  in  circuit  30  days. 


Average  e.m.f.  116.6  volts. 
Average  current  0.059  amperes. 
Time  in  circuit  25  days. 


Average  e.m.f.  103.0  volts. 
Average  current  0.027  amperes. 
Time  in  circuit  30  days. 


Average  e.m.f.  116.5  volts. 
Average  current  n.Of.7  amperes. 
Time  in  circuit  25  days. 


Average  e.m.f.  100.7  volts. 
Average  current  0  010  amperes. 
Time  In  circuit  30  days. 


Avi  i'iiKc  c  m.f.  118. S  volts. 
Avitiikc  (Mil-rent  0 . 0  I :j  nmprros. 
Time  In  circuit  25  days. 


AvcrnK''  e.m.f.  91.3  Volt h. 
Avi-nitfo  mi  i'i  tit  O.H62  ampci  i-H. 
Time  In  circuit  30  iIiivh 


at  the  iron  surface.  An  iron  oxide  or  a  salt 
will  be  formed  and  these  chemical  changes  are 
accompanied  by  an  increase  in  volume.  When 
iron  is  changed  to  ferric  oxide,  (FesCX),  the 
volume  is  increased  in  the  ratio  1  to  2.2  and" 
a  similar  increase  occurs  when  the  other  com- 
pounds are  formed.  No  attempt  was  made  to 
determine  the  magnitude  of  the  stress  that 
may  be  developed  in  this  manner  but  it  is 
known  that  enormous  forces  are  required  to 
prevent  chemical  action  by  mechanical  pres- 
sure. Without  doubt  the  forces  produced  by 
chemical  action  are  ample  to  break  the  con- 
crete, and  all  the  observed  facts  can  readily 
be  explained  on  this  basis.  The  observed 
data  give  evidence  that  the  corrosion  of  the 
iron,  caused  by  the  increase  in  volume  when 
the  iron  changes  into  an  oxide  or  a  salt  is  the 
direct  cause  of  the  failure  of  the  concrete. 

MEANS  AND  METHODS  FOR  PROTECTING  THE  CON- 
CRETE FROM   THE  ACTION  OF  THE  ELEC- 
TRIC CURRENTS. 

Granting  that  the  current  produces  no  direct 
effect  on  the  strength  of  the  cement,  that 
the  current  through  the  concrete  follows  the 
usual  laws  of  electrolysis,  and  that  the  fail- 
ure of  the  concrete  is  caused  by  the  increase 
in  volume  which  accompanies  the  changing  of 
the  iron  into  an  oxide  or  a  salt,  then  it  be- 
comes a  problem  of  how  the  corrosion  of 
the  iron  may  be  prevented. 

Five  methods  will  be  discussed  in  order: 

(0)  By  keeping  the  iron  negative  to  the  sur- 
rounding concrete  so  the  current  will  flow  to- 

the  iron  in  all  cases. 

(  M  By  using  alternating  currents. 

(1)  By  filling  I  ho  pores  of  the  surrounding 
concrete  with  some  non  conducting  material. 

(d)  By  coating  the  iron  with  a  metal  so 
that  the  conduction  will  be  metallic  instead  of 
electrolytic  when  the  current  reaches  the  iron. 

(<*)  By  coating  the  iron  with  some  insulat- 
ing material  before  it  is  placed  in  the  con- 
crete. 

(ill  When  the  current  flows  toward  the  iron 
in  in  aqueous  solution,  hydrogen  is  given  off 
at  the  iron  surface  and  escapes  as  a  nas,  pro- 
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during  no  reaction  on  the  iron  or  the  con- 
crete. Observations  were  made  in  a  number 
of  experiments  which  showed  no  active  at 
the  cathode,  but  this  point  has  been  amply 
covered  in  articles  already  published.  It  is 
also  evident  that  while  this  condition  can 
readily  be  obtained  in  the  laboratory,  it  is  sel- 
dom possible  or  practicable  in  outside  struc- 
tures and  hence  can  find  little  or  no  commer- 
cial application. 

(b)  That  alternating  currents  will  greatly 
reduce  if  not  entirely  eliminate  electrolytic 
action  is  well  known.  Theoretically,  the  elec- 
trolytic effect  should  be  nil  if  the  currents 
flowing  in  both  directions  are  exactly  equal. 
To  observe  the  action  when  applied  to  rein- 
forced concrete  the  following  experiment  was 
made  with  60-cycle  current.  Two  blocks,  Nos. 
416  and  417,  were  connected  in  series  and 
placed  in  a  3  per  cent  sodium  chloride  solu- 
tion. A  similar  pair,  Nos.  419  and  420,  were 
placed  in  the  same  tank  and  the  two  pairs 
connected  in  parallel.  In  series  with  both  pairs 
an  adjustable  resistance  was  placed  reducing 
the  110-volt  pressure  at  the  mains  to  about  43 
volts  across  the  blocks.  The  current  was  kept 
on  continually  for  198  days  and  readings  were 
taken  on  an  average  every  other  day.  As  the 
current  and  e.  m.  f.  stayed  almost  constant 
for  the  whole  period,  the  average  values  only 
are  given  in  Table  IV,  No.  24. 

After  the  blocks  had  been  in  circuit  for 
125  days,  a  small  hole,  4  ins.  deep,  was  drilled 
from  the  top  of  block  No.  417  and  parallel  to 
the  iron  bar,  in  which  a  thermometer  was  in- 
serted. The  temperature  inside  the  block  was 
found  to  be  3.8°  Cent,  higher  than  the  water 
in  the  tank.  At  the  close  of  the  experiment 
all  the  blocks  appeared  in  perfect  condition. 
An  account  of  failure  caused  by  heat  due  to  a 
larger  alternating  current  has  been  published.* 
These  results  are  in  accord  with  principles 
already  established  for  the  electrolytic  action 
of  alternating  currents  and  give  evidence  that 
unless  the  currents  are  large  enough  to  pro- 
duce excessive  heating,  no  deteriorating  effect 
will  come  to  the  reinforced  concrete  from  al- 
ternating currents  of  equal  positive  and  nega- 
tive wave  forms. 

(c)  If  the  current  is  conducted  electrolyti- 
cally  through  the  pores  of  the  concrete,  it 
seems  likely  that  if  these  spaces  were  filled 
with  a  non-conducting  material,  no  current 
would  flow.  In  a  laboratory  experiment  this 
end  is  readily  gained.  That  blocks  like  those 
used  in  the  experiments  can  first  be  dried  and 
then  covered  by  an  insulating  paint  is  obvious, 
and  as  long  as  the  coating  continues  in  good 


TABLE  V. 

Days 

from  start.                       Amperes.  Volts. 

0    0.238  33.8 

%    0.335  40.0 

1    0.202  28.5 

2    0.099  28.3 

3    0.108  30.4 

5    0.092  30.3 

6    0.093  30.2 

7    0.086  30.5 

10    0.082  30.2 

13    0.102  30.2 

14    0.108  27.5 

21    0.184  32.6 

W22    * 

"Taken  out  of  circuit,  cracked. 

condition  no  current  can  flow  and  hence  no 
corrosion  can  take  place.  It  as  also  evident 
that  such  methods  are  impracticable  for  any 
commercial  structure. 

Much  work  has  been  done  in  connection  with 
water  reservoirs  to  reduce  the  porosity  of  con- 
crete and  cement.  The  problem  of  making  ce- 
ment a  retainer  of  water  is,  however,  much 
simpler  than  to  exclude  the  moisture  so  as  to 
make  concrete  a  non-conductor.  In  order  to 
note  what  difference  would  be  indicated,  a 
set  of  blocks  was  treated  by  Sylvester's  proc- 
ess. The  proporations  used  were  the  same  as 
those  employed  by  the  United  States  Army  en- 
gineers :  One  part  of  soap  to  one  hundred  of 
water,  and  one  part  of  finely  powdered  alum 
to  one  hundred  parts  of  cement.  The  blocks 
were  then  placed  in  a  circuit  and  observations 
made  as  shown  in  Table  V. 

^_*Nicholas,  Engineering  News,  Dec.  1,  1910,  p. 


The  blocks  cracked  after  22  days  in  cir- 
cuit and  the  results  indicate  that  little  or  noth- 
ing was  gained  by  the  treatment.  Other  meth- 
ods used  in  water  proofing  cement  may  be 
more  effective.  Still,  it  is  not  likely  that  any 
combination  can  be  found  which  will  so  fill 
the  pores  that  the  moisture  will  be  excluded 
and  the  concrete  become  a  non-couductor  of 
electricity. 

(d)  If  the  current  should  leave  the  iron 
through  some  other  metal  so  that  the  oxygen 
ions  could  not  come  in  contact  with  the  iron, 
the  corrosion  would  be  prevented.  Naturally 
the  metallic  covering  should  be  so  selected 
that  the  evil  would  not  be  transferred  instead 
of  eliminated.  Coating  the  iron  with  zinc 
proved  useless  as  seen  in  Table  IV,  No.  9. 
Bearing  in  mind  the  electrolytic  properties  of 
aluminum,  which  have  become  so  generally 
known  through  the  electrolytic  lightning  ar- 
rester, it  was  thought  that  this  material  would 
automatically  produce  an  .  insulating  layer 
which  would  effectively  prevent  the  flow  of 
the  current.  To  test  this  directly  on  the 
aluminum,  blocks  were  made  using  aluminum 
wire  instead  of  the  iron  bars.  In  Fig.  5  data 
are  recorded  indicating  the  action  of  the 
aluminum    in    a    fresh   water   solution,  and 
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Fig.  6 — Curves  Showing  Comparative  Hold- 
ing Power  of  Painted  and  Clean  Bars. 


showing  the  recovery  of  the  conductivity  when 
the  circuit  was  broken.  The  characteristic 
drop  in  current  occurring  during  the  first  few 
minutes  when  in  circuit  should  be  noted.  After 
a  short  time  the  current  has  become  almost 
negligible. 

Using  a  3  per  cent  salt  solution  the  results 
were  similar.  Readings  were  continued  for 
93  days  and  the  current  remained  at  0.001 
amperes  with  the  pressure  about  44  volts. 
The  readings  were  continued  for  67  days 
with  an  impressed  voltage  of  about  110  volts 
and  a  current  of  approximately  0.001  amperes. 
The  concrete  remained  unchanged. 

Since  the  same  increase  in  resistance,  and 
recovery  on  open  circuit,  was  obtained  with 
the  sodium  chloride  solution  as  with  the 
fresh  water,  it  is  inferred  that  the  same  chem- 
ical change  takes  place  on  the  surface  of  the 
aluminum.  Hence  it  seems  that  on  aluminum, 
when  imbedded  in  concrete,  the  current  auto- 
matically produces  an  insulating  covering  even 
in  salt  water.  Bare  aluminum  placed  in  a  3 
per  cent  sodium  chloride  solution  will  not  be- 
come covered  by  an  insulating  coating  if  the 
action  is  fairly  rapid,  as  will  be  the  case  with 
even  a  few  volts  pressure.  The  escaping  gas. 
the  convention  currents  in  the  water,  and 
other  factors  prevent  the  formation  of  a  lay- 
er giving  high   resistance.     Inside  the  con- 


crete the  conditions  are  more  favorable  and 
the  observations  tend  to  prove  that  an  ef- 
fective insulation  will  be  formed  with  the  salt 
solution  as  electrolyte  very  much  the  same 
as  in  fresh  water. 

To  transfer  these  conditions  to  the  iron, 
the  bars  were  covered  with  two  or  three  coats 
of  aluminum  paint,  using  banana  oil  (amyl 
acetate)  as  a  binder. 

With  aluminum  paint,  the  characteristic 
drop  in  current — that  is,  the  rapid  rise  in  re- 
sistance due  to  the  formation  of  aluminum 
oxide — is  similar  to  the  results  shown  for  the 
aluminum  wire.  If  the  current  is  reduced  to 
a  small  amount  in  a  short  time,  and  if  the  cir- 
cuit is  broken,  recovery  occurs  with  the  paint 
similarly  to  that  noted  under  the  aluminum 
bars.  With  higher  pressures,  the  coating  is 
seemingly  broken  through  quite  rapidly  and 
the  resistence  does  not  increase  as  much  as 
for  solid  aluminum.  Although  the  current  for 
voltages  like  those  in  Table  IV,  No.  13,  is  re- 
duced to  a  small  quantity,  the  paint  with  the 
amyl  acetate  as  a  binder  does  not  protect  the 
iron  from  corrosion.  The  time  element,  be- 
fore failure  of  the  concrete  occurred  was  con- 
siderably increased,  but  the  blocks  cracked  as 
in  the  case  of  bare  iron.  Two  explanations 
are  suggested.  First,  in  salt  water  solution, 
the  chlorine  given  off  at  the  cathode  attacks 
the  aluminum  and  thus  destroys  the  protec- 
tive qualities  of  the  oxide  film,  and  when  the 
aluminum  has  all  been  changed  to  a  salt,  the 
current  can  attack  the.  iron.  Second,  the  oxy- 
gen ions  pass  between  the  layers  of  aluminum 
flakes  and  thus  reach  the  iron.  The  latter 
process  seems  to  be  the  most  probable.  By 
using  other  binders,  it  was  hoped  that  bet- 
ter results  would  be  obtained.  Bars  were 
coated  with  aluminum  mixed  in  varnish  and 
several  of  these  were  tested.  In  Table  IV, 
No.  14,  the  results  from  one  block  are  given. 
By  using  the  varnish  alone  similar  results 
were  obtained  as  may  be  noted  in  Table  IV, 
No.  15.  Evidently,  the  insulating  properties 
are  due  to  the  varnish  more  than  to  the 
aluminum,  and  the  permanency  of  the  protec- 
tion would  depend  on  the  stability  of  the  var- 
nish. 

With  the  iron  coated  by  a  continuous  layer 
of  aluminum  so  as  to  eliminate  the  pasageway 
for  the  oxygen  ions  to  the  iron,  the  desired 
results  might  be  achieved.  Iron  bars  plated 
with  aluminum  were  not  available  but  it  seems 
likely  that  the  automatic  increase  _  in  resis- 
tance would  follow  in  a  manner  similar  to  the 
experiments  on  aluminum  wire.  With  a  prac- 
tical method  of  coating  the  iron  with  alumi- 
num, the  problem  of  protecting  the  reinforc- 
ing bars  in  concrete  from  electrolytic  action 
may  be  solved. 

(e)  If  the  iron  bar  be  coated  with  an  insu- 
lating compound  before  being  placed  in  the 
concrete,  thus  preventing  the  flow  of  elec- 
tricity, it  is  evident  that  there  will  be  no  cor- 
rosion of  the  iron.  To  find  a  material  with 
which  such  an  insulating  coating  can  readily 
be  placed  on  the  iron  so  as  to  produce  com- 
mercially practical  results  is  no  easy  task. 
Work  has  been  done  on  this  problem  by  Dr. 
Maximilian  Toch  who  has  prepared  a  special 
paint  for  which  he  claims  protective  proper- 
ties. This  and  a  number  of  other  commercial 
paints  were  tested  and  a  summary  of  the  ob- 
servations is  given  in  Table  IV.  In  all  cases 
the  paint  was  thoroughly  dried  before  the 
block  was  made;  and  a  period  of  at  least  thir- 
ty days  was  given  for  the  concrete  to  set 
before  the  block  was  placed  in  the  circuit.  The 
density  of  the  salt  water  electrolyte  was  ap- 
proximately 1.026.  In  the  first  column  is 
noted  the  material  with  which  the  iron  was 
coated  before  being  placed  in  the  concrete. 
Current  was  supplied  by  a  storage  battery 
and  the  e.  m.  f.  was  subject  to  changes  similar 
to  those  recorded  for  Fig.  1. 

The  results  indicate  that  the  time  element 
is  an  important  factor  in  determining  the  pro- 
tective qualities  of  a  paint.  The  deterioration 
of  the  insulating  power  of  the  paint  is  prob- 
ably due  to  a  slow  absorption  of  moisture. 
No.  18  gave  no  indication  of  corrosion  during 
the  first  four  months,  while  complete  failure 
followed  by  continuing  the  process  two 
months  longer.  No.  17,  prepared  in  the  same 
manner  as  No.  18,  showed  no  signs  of  cor- 
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rosion  or  failure  although  the  e.  m.  f.  was  ap- 
plied for  over  eight  months.  Similarly,  the 
time  required  to  produce  failure  in  No.  5  was 
over  six  times  as  long  as  for  No.  6.  The 
data  recorded  in  Table  IV,  excepting  for  Nos. 
5  and  7,  are  for  the  block  in  each  group  which 
failed  in  the  shortest  time.  The  time  for 
producing  failure  varied  considerably  for  the 
several  blocks  in  a  group.  The  sets  of  blocks 
represented  by  Nos.  17,  19  and  22  gave  no 
evidence  of  corrosion,  but  whether  the  con- 
crete will  be  protected  indefinitely  or  failure 
will  follow  by  continuing  the  process  for  a 
few  more  months  remains  to  be  seem.  Since 
the  insulating  power  of  any  material  is  greatly 
affected  by  changes  in  the  moisture  content, 
it  seems  evident  that  the  covering  which  will 
give  permanent  protection  must  not  absorb 
any  water. 

If  a  paint  be  found  that  will  permanently 
protect  the  iron  from  corrosion  it  becomes 
necessary  to  determine  what  effect  the  layer 
of  paint  will  have  on  the  reinforcing  power  of 
the  iron.  For  a  preliminary  test  ten  blocks 
were  made  using  smooth  %-in.  iron  bars  that 
had  previously  been  covered  with  two  coats 
of  "P.  &  B."  paint.  For  every  two  blocks 
with  painted  bars  a  third  was  made  with  bare 
iron.  The  bars  were  let  down  to  the  bottom 
of  the  molds  so  as  to  give  uniform  conditions. 
For  testing,  the  iron  bar  was  moved  relative 
to  the  concrete  by  means  of  an  Olsen's 
30,000-lb.  testing  machine.  The  stress  applied 
was  read  in  pounds  directly  on  the  scale  of 
the  machine,  while  the  displacement  of  the 
iron  relative  to  the  concrete  was  measured 
by  means  of  a  scale,  telescope  and  mirror. 
The  mirror  was  mounted  on  a  small  tripod, 
which  rested  with  two  points  on  the  concrete 
block  and  a  third  point  on  a  small  clamp 
screwed  to  the  iron  bar.  The  contact  surface 
between  the  iron  and  the  concrete  was  25.5 
sq.  ins.  The  relations  between  the  stresses 
applied  and  the  corresponding  displacements 
are  given  in  Fig.  6.  It  is  readily  seen  that 
the  presence  of  the  paint  greatly  reduced  the 
maximum  shearing  force.  The  data  given  in 
Fig.  C>  are  for  smooth  bars.  It  is  quite  likely 
the  effect  would  be  less  marked  when  using 
the  Johnson  or  other  commercial  form  of  re- 
inforcing bar,  but  the  reduction  factor  should 
be  determined. 


A  Portable  Plant  for  Mixing  and  Con- 
veying  Concrete  for  Foundation 
Work ;  Labor  Costs  of  36,000 
Cu.  Yds.  of  Work. 

The  accompanying  engraving  illustrates  a 
portable  concrete  mixing  and  conveying  plant 
which  was  used  by  the  Great  Lakes  Dredge  & 
Dock  Co.  on  foundation  work  for  a  blast  fur- 
nace plant  near  Chicago.  The  concrete  plant 
is  built  on  a  platform  20  ft.  square  which  is 
mounted  on  rollers.  On  the  platform  a  75  h.p. 
horizontal  boiler  is  mounted  which  furnishes 
steam  for  the  operation  of  the  Ransome  mix- 
er and  Lidgerwood  hoist.  The  l-yd.  mixer  is 
placed  near  the  rear  of  the  platform  and  a 
hopper  bin  is  erected  above  it,  which  has  a 
capacity  of  10  cu.  yds.  of  stone  and  5  cu.  yds. 
of  sand.  The  bins  were  filled  from  cars  on 
a  parallel  track,  by  means  of  a  locomotive 
crane  and  clamshell  bucket.  Storage  is  pro- 
vided for  500  bags  of  cement  on  the  platform 
at  one  side  of  the  mixer.  The  material  from 
the  storage  bins  is  clumped  into  a  1  yd.  batch 
hopper.  From  the  mixer  the  concrete  is  de- 
livered to  a  Kansome  tower  bucket  which  is 
raised  75  ft.  and  delivered  into  the  chute.  The 
1  hnte  consists  of  a  12-in.  galvanized  pipe,  sup- 
ported by  two  80  ft.  booms.  From  the  ends 
of  the  booms  lines  run  to  equidistant  points 
on  the  chute  thus  supporting  it  uniformly  and 
keeping  it  in  a  straight  line.  The  booms  arc 
swung  horizontally  over  the  work  by  hand. 
The  louft-r  <iO  ft.  of  pipe  is  made  in  movable 
l<  ngths  of  f  ft.  The  plant  itself  is  pulled 
along  on  its  rollers  by  attaching  a  line  to  a 
dcadinan  and  taking  it   in  on  the  hoist 

The  concrete  work  consisted  of  founda- 
tions for  power  house  and  blast  furnace  build 
ings.    The  work  was  started  in  1910  and  con- 
tinued through  the  winter  and  spring  of  1911, 


The  work  on  the  blast  furnace  building  was 
massive  concrete  work,  the  blast  furnace  foun- 
dations consisting  of  concrete  slabs  50x70  ft. 
square,  and  having  a  firebrick  core  averaging 
23  ft.  in  diameter.  There  were  10,80!)  cu.  yds. 
of  concrete  placed  at  a  complete  labor  cost 
as  given  below  : 


Sq.  ft.  forms  per  cu.  yd   7.57  s 

Sq.  ft.  footing  surface  (no  forms)   8.54 

Total  days  work   110 

Actual  concreting  time,  days   88 

Labor  days  of  9  hours  5, 020 

Concrete  placed  per  day  of  concreting 

days,    (yds.)   123 

Concrete  placed  per  day  of  total  time 

(yds.)    98.5 

Labor  cost  per  cu.  yd.  per  day  per  man.-!  0.46 
Total  cost  per  cu.  yd  $  1.43 


The  work  on  the  hot  blast  stove  and  boiler 
foundations  was  massive  work,  including  10,- 
064  cu.  yds.  of  concrete  placed  during  the 
summer  at  the  following  cost : 

Sq.  ft.  form  surface.- per  cu.  yd   9.74 

Sq.  ft.  surface  without  forms,  per  cu.  yd.  16.1 

Total  days  work   79 

Total  days  concreting   57 

Total  labor  days  of  9  hrs  3.977 

Concrete  per  day  of  total  time  (yds.)....  128 


Concrete  placed  per  day  of  concreting 

time  (yds.)    172 

Cost  per  cu.  yd.  per  man,  per  day  $  0.40 

Total  labor  cost  per  yd  $  1.24 

The  power  house  foundations  consisting  of 
light  piers,  floors  and  some  massive  piers,  in- 
cluding in  all  some  3,733  cu.  yds.,  were  placed 
as  follows.  This  work  was  done  in  the  win- 
ter: 

Sq.  ft.  form  surface  per  cu.  yd   12.8 

Sq.  ft.  surface  without  forms,  per  cu.  yd.  14.4 

Total  days  work   75 

Total  days  concreting    36 

Total  labor  days  of  9  hrs  2.310 

Yds.  concrete  per  day  of  total  time   -!9.6 

Yds.  concrete  per  day  of  concreting  time.  103.5 

Cost  per  cu.  yd.,  per  man  per  day  $  0.62 

Total  cost  per  CU.  yd  $  2.02 

The  casting  machine  building  foundations 
were  built  in  the  spring.  These  consisted  of 
light  piers  and  walls  amounting  in  all  to  1,- 
225  cu.  yds.  This  concrete  contained  no  re- 
inforcement. 


Sq.  ft.  form  surface  per  yd   H-2 

Sq.  ft.  surface  without  forms  

Total  days  work   17 

Total  davs  concreting   14 

Total  labor  days  of  9  hrs  922 

V. Is.   concrete  per-  (lay  of  total   time   72 

Vds.  concrete  per  day  of  concreting  time..  S7.5 

Cost  per  cu.  yd.,  per  man  per  day  $  0.76 

Total  cost  per  cu.  yd  I  2.32 


The  WOrk  on  the  wharf  consisted  of  3.311 
CU,  yds,  of  concrete  in  massive  work.  Two 
rows  of  piles  were  capped  with  concrete 
forming  a  base  for  the  walls  supporting  the 
rails  of  the  unloading  crane.     This  work  was 

•  i>aia  taken  from  a  tabic  appended  to  paper 

by  Victor  Winded,  prenoiitod  lo  Wewtern  Soel- 
ii\  i.l  Kiiglncerx  mi  June  7th.  1911. 


done  in  the  winter  and  early  spring.  The 
data  on  the  work  are  as  follows : 

Sq.  ft.  form  surface  per  cu.  yd   6.1 

Sq.  ft.  surface  without  forms,  per  cu.  yd.. 

Total  days  worked   24 

Total  days  concreting   20 

Total  labor  days  1,290 

Yds.  of  concrete  per  day  of  total  time..  139 
Yds.  of  concrete  per  day  of  concreting 

time    167.5 

Cost  per  yd.,  per  day  per  man  $  0.39 

Total  cost  per  yd  $  1.21 

The  construction  of  the  piers  for  the  steel 
trestle  consisted  of  moderately  heavy  work 
amounting  in  all  to  6,971  cu.  yds.  of  concrete. 
The  work  was  done  in  the  winter  and  the 
chitting  system  was  not  used.  Instead  the 
concrete  was  delivered  in  hand  pushed  Koppel 
cars  of  1  cu.  yd.  capacity. 

Sq.  ft.  form  surface  per  cu.  yd   8.69 

Sq.  ft.  surface  without  forms,  per  cu.  yd.  14.7 

Total  days  worked   70 

Total  days  concreting   62 

Total  labor  days  3.900 

Yds.  concrete  per  day  of  total  time....  100. 
Yds.  of  concrete  per  day  of  concreting 

time    113 

Cost  per  yd.,  per  day  per  man  $  0.56 

Total  cost  per  cu.  yd  $  1.74 


The  general  averages  and  totals  taken  from 
the  above  data  furnish  the  following: 


Total  yds.  concrete  placed  36.146 

Sq.  ft.  forms  per  cu.  yd   9.0 

Sq.  ft.  concrete  surface  without  forms 

(per  yd.)    13.0 

Total  days  worked   375 

Total    davs   concreting   277 

Total  labor  days  of  9  hrs  17,419 

Yds.  concrete  placed  per  day  of  total 

time    96-5 

Yds.  concrete  placed  per  day  of  con- 
creting time    130 

Cost  per  yd.,  per  man  per  day  $  0.482 

Total  average  cost  per  cu.  yd  $  1-49 

Included  in  the  above  labor  costs  is  the  plac- 


ing of  500,000  lbs.  of  steel  reinforcement,  or 
about  14  lbs.  per  cu.  yd.  of  concrete,  and  the 
labor  for  erecting  and  dismantling  the  plant 
for  handling  the  concrete.  The  rale  of  wages 
paid  average  $0,311  per  man  per  hour  in- 
cluding the  entire  force  employed. 


The  sterilization  of  water  by  the  use  of 
ultra-violet  rays  has  been  successfully  ex- 
perimented with  in  Kurope.  but  its  cost 
eliminates  the  use  of  the  method  for  prac- 
tical purposes.  The  light  must  be  within  a 
short  distance  of  the  water  and  the  water 
must  be  exposed  for  a  certain  length  of 
tunc  (at  S  ins.  distance  the  exposure  is  4 
seconds),  so  that  t he  velocity  of  the  water 
would  necessarily  be  slow  or  a  large  num- 
ber of  ultra  violet  rays  would  be  used.  The 
com  of  the  method  as  compared  to  slow 
sand  filtration  at  $10.40  per  million  gallons, 
rapid  sand  filtration  at  $11.(>0.  and  o/one 
ai  $l()40  i»  said  to  be  for  ultra  violet  rays, 
about  $125  to  $175. 


View  of  Portable  Mixer  and  Conveyor  Used  for  Massive  Foundation  Work. 
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EARTH      AND      ROCK  SECTION 


Standard  Plans  and  Specifications  for 

Grading,  Seattle,  Wash. 

The  city  of  Seattle,  Wash.,  through  its  City 
Engineer,  Mr.  R.  H.  Thomson,  and  its  Board 
of  Public  Works,  has  formulated  complete 
standard  plans  and  specifications  for  the  vari- 
ous classes  of  municipal  structures  em- 
ployed. These  standards  are  interesting  as 
showing  the  practice  of  a  large  municipality 


Streets  shall  be  deemed  to  be  of  use  to  the 
Street  Department  of  the  city  of  Seattle, 
shall  be  set  aside  by  the  contractor  in  suitable 
piles  and  removed  by  said  Department. 

In  removing  any  bulkheads  or  retaining 
walls,  special  care  shall  be  taken  to  sustain  any 
existing  sidewalks  or  other  structures.  Where 
necessary  to  adjust  any  existing  improvement, 
such  as  wood  or  concrete  sidewalks,  planking 
or   paving,    to    the    new    improvement,  such 


Proposed 


Roadway 


Park 


la 


Si  U 


Z\y2  per  rgpf  u//nfi  drawn  between  Curbs,. 


aration,  surfacing  and  seeding  of  all  slopes 
and  parks  is  included  as  grading. 

Excavation. — All  material  shall  be  removed 
from  the  excavations  by  some  method  to  be 
approved  by  the  City  Engineer,  and  shall  be 
deposited  in  the  embankments.  In  case  any 
material  shall  slide  into  the  excavations  dur- 
ing the  progress  of  the  work,  the  same  must 
be  removed  at  the  contract  price.  No  extra 
payment  will  be  allowed  therefor.    All  side 


£/eis  opposite_A^ary^^^- 


Fig.  1 — Half  Section  Grading. 

in  its  city  engineering  work  and  as  a  source 
of  suggestion  for  the  engineers  of  other  mu- 
nicipalities. Incidentally  too  they  are  worth 
notice  as  an  example  of  business  management 
and  systematic  organization  in  city  engineer- 
ing. For  these  reasons  we  give  here  the 
standards  for  grading  and  will  give  in  suc- 
ceeding issues  those  for  sidewalks,  retaining 
walls,  sewers,  water  mains,  paving,  etc. 

CLEARING   AND  GRUBBING. 

The  district  to  be  cleared  and  grubbed  will 
include :  1st :  The  area  covered  by  the  im- 
provement under  contract;  2nd:  The  area  of 
any  approaches  to  be  made  to  the  improve- 
ment; and  3rd:  All  areas  where  waste  ma- 
terial is  to  be  deposited.  All  roots,  stumps, 
trees,  logs,  brush,  old  sidewalks,  planking,  sills, 
cross-walks,  curbs,  gutters,  box  drains,  bulk- 
heads and  any  other  lumber ;  all  material  sub- 
ject to  shrinkage  or  decay;  and  any  other 
debris  encountered  on  any  portion  of  the 
work,  shall  be  piled  and  burned  or  otherwise 
disposed  of  as  the  City  Engineer  may  direct; 
provided,  that  no  debris  of  any  kind  whatever 
shall  be  deposited  in  any  waters  surrounding 
the  city,  or  in  any  street  or  alley,  or  upon 
any  private  property  except  by  written  con- 
sent of  the  owner  of  the  same.  All  boulders 
encountered  during  the  progress  of  the  work 
shall  be  removed  and  disposed  of  to  the  satis- 
faction of  the  City  Engineer. 

Where  wood  sidewalks  have  been  construct- 
ed by  order  of  the  Board  of  Public  Works 
within  one  (1)  year  prior  to  the  date  of  the 
resolution  declaring  the  intention  of  the  City 
Council  to  order  the  improvement  under  con- 
tract, such  walks  shall  be  carefully  taken  up 
and  neatly  piled  by  the  contractor,  and  the 
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Grading  &.  Curbing 
Fig.  2 — Half  Section  Grading  and  Curbing. 


work  shall  be  taken  up  as  directed  by  the 
City  Engineer  and  relaid.  In  such  cases,  how- 
ever, the  cost  of  taking  up  such  existing  im- 
provement shall  be  included  in  the  prices  bid 
for  relaying  or  replacing  the  same. 

The  work  of  clearing  and  grubbing  shall 
be  commenced  only  at  such  place  or  places  as 
the  City  Engineer  may  direct,  and  shall  be 
extended  only  over  such  area  at  one  time  as 
the  City  Engineer  may  designate. 

On  grading  contracts,  the  district  to  be 
cleared  and  grubbed  shall  include  also  the 


Width  of  floadrvays 
/h  feet 

13 

zs 

36 

44 

S3 

63 

Center  r/e/^ht  1/7  fee?'  <s/twe 
fhe joining eppoj/te  curbs 

O.f 

0.2s 

0.4 

0.6 

0.7 

13 

Fig.  4 — Crown  of  Roadway. 


area  covered  by  all  slopes,  whether  in  excava- 
tion or  embankment,  extending  beyond  the 
margins  of  the  streets.  All  stumps  that  stand 
on  the  line  of  the  street  or  on  the  line  of  the 
slope  of  any  excavation  or  embankment,  shall 
be  entirely  removed.  All  fences  adjoining  any 
excavation  or  embankment,  which  will  be  li- 
able to  fall  or  be  buried,  shall  be  carefully  re- 
moved and  placed  upon  the  adjoining  prop- 
erty. After  the  excavation  or  embankment 
has  been  completed,  these  fences  shall  be  re- 
built by  the  contractor,  upon  the  property 
lines. 

On  paving  contracts,  any  lumber  or  other 
debris  which  may  be  found  within  1 
ft.    of  the  sub-grade  or  of  the  present  sur- 


Proposed  -1^         Roadway  §<r) 

1  c  ^' 

Sidewalk  1  Park  \\ 

I  1  vi  1 

S/ooe  per  cent            1  J™™" 
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Bracket  4x3>3-  >  


Fig.  3 — Half  Section  of  Alley. 

lumber  therein  shall  become  the  property  of 
the  owner  of  the  abutting  property. 

Any  wood  cross-walks,  curbs,  gutters  and 
other  lumber  which  may  be  of  use  for  plank- 
ing streets,  shall  be  removed  in  such  man- 
ner as  to  sustain  as  little  damage  as  possible, 
and  carefully  piled  and  guarded  until  used. 
Any  old  lumber  not  used  in  connection  with 
the  improvement  under  contract,  and  which 


slopes  shall  be  made  at  the  inclination  shown 
on  the  plans  or  as  may  be  directed  by  the 
City  Engineer.  They  shall  be  dressed  to 
straight  lines  and  plane  surfaces,  except  where 
otherwise  directed.  All  material  from  excava- 
tions in  excess  of  the  amount  required  to  com- 
plete the  embankments  within  the  local  im- 
provement district  under  contract,  shall  be 
deposited  in  adjoining  streets  and  alleys  or 
upon  other  public  property,  as  may  be  di- 
rected by  the  City  Engineer.  The  remaining 
waste  material  shall  be  deposited  upon  such 
private  property  as  may  be  assessed  for  the 
cost  of  the  improvement  under  contract,  the 
owners  of  which  have  filed  with  the  City  En- 
gineer an  application  for  such  waste  material. 
All  such  applications  made  prior  to  the  open- 
ing of  bids,  have  been  attached  to  the  plans 
for  the  improvement.  In  addition  to  the  ap- 
plications made  prior  to  the  opening  of  bids, 
the  contractor  will  be  required  to  comply  with 
all  requests  made  subsequently,  provided  the 
earth  has  not  been  already  removed  from  the 
excavation.  The  contractor  must  not  remove 
any  material  from  the  district  until  he  has 
ascertained  that  no  more  material  is  required 
by  the  property  owners  within  the  local  im- 
provement district.  In  all  cases  where  ma- 
terial is  wasted,  whether  on  public  or  private 
property,  the  contractor  shall  not  be  re- 
quired to  haul  material  a  greater  distance 
than  600  feet. 

All  solid  or  loose  rock  or  boulders  encoun- 
tered in  the  progress  of  the  work,  shall  be  re- 
moved and  disposed  of  by  the  contractor  to 
the  satisfaction  of  the  City  Engineer. 

All  material  remaining  after  the  require- 
ments set  forth  herein  have  been  met,  shall 
be  disposed  of  by  the  contractor. 


NOTE: for  r  adii  longer  than 

15  and  snorter  than  £0' 
Gutter  Boards  shall  be  cut 
approximate/!/  in  six  foot 

16  J  lengths.  For  radii  longer 
rhar.  o~0'  they  shall  be  cut- 
in  approximately  e/ght  foot 
fd  'J  lenyths. 


Fig.  5 — Method  of  Cutting  Gutter  Boards. 


face  of  the  street  where  such  surface  is  below 
sub-grade,  shall  be  removed  and  burned  or 
otherwise  disposed  of. 

EARTHWORK. 

Under  this  head  is  included  all  excavations 
and  embankments  required  for  the  formation 
of  the  sub-grade,  making  approaches  to  abut- 
ting streets  and  alleys,  and  all  other  excava- 
tion or  embankment  connected  with  or  inci- 
dent to  the  completion  of  the  work.    The  prep- 


Embankment. — The  contractor  shall  furnish 
all  material  required  for  embankments  not 
found  on  the  improvement.  All  borrow  pits 
shall  be  cleared  and  grubbed  in  such  manner 
as  to  prevent  any  material  specified  under 
"Clearing  and  Grubbing"  from  being  deposit- 
ed in  the  embankment.  No  payment  will  be 
made  for  the  clearing  and  grubbing  of  borrow 
pits,  nor  for  any  loose  or  solid  rock  found 
therein.    The  clearing  and  grubbing  shall  be 
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kept  at  least  200  feet  in  advance  of  the  em- 
bankments, and  no  embankment  shall  be  com- 
menced until  the  clearing  and  grubbing  has 
been  inspected  and  approved  by  the  City  En- 
gineer. All  embankments  shall  be  made  of 
such  widths  and  with  such  side  slopes  as  may 


exceeding  1  ft.  in  thickness.  Each  layer 
shall  be  thoroughly  fluslied  with  water  and 
tamped  and  rolled  until  a  hard,  unyielding 
surface  is  obtained. 

Sub-Grading  for  Paving.— After  the  surface 
of  the  street  has  been  cleared  and  grubbed  as 


I  1 


Cut  or>  These  Jines 


30y  /  \  \ 


Fig.  6 — Method  of  Cutting  Brackets. 


be  shown  on  the  plans  or  as  may,  in  the  judg- 
ment of  the  City  Engineer,  be  required  to 
maintain  solid  and  permanent  sidewalks  and 
roadways.  The  contractor  must  use  his  own 
judgment  as  to  the  amount  of  shrinkage  or 
settlement  of  the  underlying  ground  to  be  pro- 
vided for.    Where  required  by  the  City  En- 


A/teg  Margjn  Produced 

B 


specified  herein,  any  lumber,  drains,  dead  pipes 
or  other  material  not  suitable  for  the  founda- 
tion and  which  may  be  found  more  than  one 
foot  below  the  sub-grade  of  the  street,  shall 


"s)lsi 


to  be  used.  Such  excavations,  unless  other- 
wise ordered,  shall  be  refilled  with  suitable 
earth  or  material,  the  same'  to  be  done  in 
layers  and  thoroughly  tamped  or  water  set- 
tled. The  amount  of  earth  so  removed  shall 
be  paid  for  at  the  rate  bid  for  sub-grading. 
No  other  payments  whatsoever  will  be  made 
on  the  above  work. 

After  the  ground  has  been  cleared  as  speci- 
fied above,  it  shall  be  excavated  or  filled,  as- 
may  be  required.  All  embankments  shall  be 
made  of  suitable  material,  spread  in  layers- 
not  exceeding  1  ft.  in  thickness.  The 
contractor  shall  furnish  all  material  for  em- 
bankment not  found  within  the  district  cov- 
ered by  this  contract.  Embankment  slopes 
shall  be  dressed  to  a  uniform  line  and  shall 
have  such  inclinations  as  the  City  Engineer 
may  direct.    The  ground  shall  be  water  set- 
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Fig.  7 — Alley  Gutter  and  Returns. 
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Fig.  9 — Details  of  Shear  Boards. 


gineer,  the  slopes  of  all  embankments  shall 
be  dressed  as  specified  above  for  excavations. 

Whenever,  in  the  judgment  of  the  City  En- 
gineer, the  original  ground  under  any  em- 
bankment is  too  soft  or  otherwise  unsuitable 
to  remain  in  the  street,  the  contractor  shall 
excavate  the  same  to  such  a  depth  as  may  be 
directed,  and  dispose  of  such  material  out- 
side of  the  limits  of  any  public  streets  or 
alleys.  All  material  so  re"moved  will  be  classi- 
fied and  paid  for  as  "Earthwork." 

Grading  for  Concrete  Sidezcalks. — All  ex- 


be  removed  by  the  contractor  by  trenching  or 
otherwise,  as  may  be  directed  by  the  City  En- 
gineer. 

The  City  Engineer  shall  be  the  sole  judge  as 
to  what  shall  constitute  unsuitable  or  improper 
materials  to  remain  in  the  sub-foundation,  and 
in  order  to  ascertain  the  presence  of  unsuit- 
able materials  he  may  cause  to  be  dug,  holes 
or  trenches  of  such  dimensions  and  lengths 
and  in  such  directions  and  to  such  depths  as 
he  may  deem  necessary.  If  sinking  spots  de- 
velop, the  City  Engineer  may  require  the  same 


tied  where  directed,  and  when  in  suitable  con- 
dition, each  layer  shall  be  thoroughly  rolled 
and  compacted  by  the  use  of  a  steam  roller 
weighing  not  less  than  ten  tons.  The  rolling 
shall  continue  until  all  settlement  ceases.  As 
it  proceeds,  all  spots  or  sections  settling  below 
sub-grade,  shall  be  brought  up  by  filling  in  of 
suitable  material.  This  material  shall  then  be 
water  settled  and  re-rolled.  This  process  shall 
be  continued  until  a  hard  and  uniform  surface 
has  been  obtained,  conforming  to  the  grade 
and  cross-section  required. 
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Fig.  10 — Double  Sand  Box. 


lavation  fur  lomrrlr  sidewalks  shall  lie  made 
in   accordance   with   the    fori'KoinK  specific.! 
tiotll,     All   fills   under   such   walks   shall  be 
made  of  suitable  material,  spread  in  layers  nut 


to  be  excavated  In  such  depth  as  may  he  ncc 

eusry  to  investigate  and  determine  the  cause 
nf  such  sinking  ami  the  necessity  remedy 

therefor,  ami  such  remedy  he  ma\  require 


Any  portion  of  the  surface  of  the  suhniadi 
which  m. iv  he  inaccessible  \vi:h  the  steam  roll 
er  shall  be  thorounhly  tamped,  to  the  satis 
faction  of  thr  City  KiiRineer,  with  a  rammer 
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10  ins.  in  diameter,  weighing  not  less  than  40 
lbs.  When  rolling,  as  herein  specified,  is 
done  with  the  steam  roller  belonging  to  the 
•City  of  Seattle,  the  contractor  will  be  required 
io  pay  for  its  use  on  this  work  at  the  follow- 


"Tover  r&rioved 


Surfacing. — All  earth  roadways  shall  be 
dressed  to  a  smooth  and  uniform  surface, 
curving  uniformly  from  gutter  to  gutter.  All 
rock  or  stones  greater  than  2  ins.  in 
diameter  shall  be  removed  from  the  street. 


parking  strips  in  accordance  with  the  fore- 
going specifications  for  "Surfacing."  Before 
any  street  is  accepted  as  completed,  it  must 
be  left  as  specified  herein. 

All  slopes  between  the  sidewalks  and  the 
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ing  rates,  to-wit :  $1.50  per  hour  for  each  and 
every  hour  the  roller  is  in  use,  and  in  no  case 
will  less  than  four  hours  in  succession  be 
charged  at  one  time  to  the  contractor  for  its 
use.  The  engineer's  salary  will  be  paid  by  the 
city,  the  cost  of  the  fuel  will  be  paid  by  the 
Local  Improvement  District.  The  engineer  in 
charge  of  said  steam  roller  will  be  at  all 
times  under  the  direction  of  the  City  Engi- 
neer. The  number  of  hours  the  roller  has 
been  in  use  will  be  charged  to  the  contractor, 
as  returned  by  the  City  Engineer. 

Sub-Grading  for  Planking. — Under  this 
head  is  included  all  the  excavation  or  embank- 
ment necessary  to  bring  the  portion  of  the 
roadway  required  to  be  planked  to  the  neces- 
sary sub-grade,  also  such  excavation  or  em- 
bankment as  may  be  necessary  for  approaches 
or  to  make  the  proper  grade  upon  which  to 
construct  any  sidewalks  included  in  the  con- 
tract.   The  contractor  will  be  required  to  find 


Whenever  the  material  found  in  cuttings  is 
unsuitable  to  form  a  good  roadbed,  or  where 
deemed  necessary  by  the  City  Engineer,  the 
same  shall  be  excavated  to  such  a  depth  as 
the  City  Engineer  may  direct,  and  the  same 
shall  be  refilled  with  such  material  as  the  City 
Engineer  may  designate,  to  a  true  grade  and 
surface,  and  all  material  removed  from  such 
excavations  shall  be  classified  and  paid  for 
as  that  in  other  cuttings,  for  this  improve- 
ment. 

All  parking  strips  shall  be  filled  in  with  suit- 
able soil  carefully  raked  to  a  smooth  and  uni- 
form surface.  All  slopes  and  parking  strips 
shall  be  sowed  with  white  clover  seed  of  good 
quality,  using  1  lb.  of  seed  to  every  300 
sq.  ft. 


property  shall  be  carefully  re-dressed  to 
smooth  and  even  surfaces. 

Maintenance. — The  contractor  will  be  re- 
quired to  maintain  the  improvement  in  good 
condition  for  the  period  of  30  days  from  the 
date  of  acceptance,  and  will  receive  no  com- 
pensation therefor  beyond  the  amount  of  the 
final  estimate. 

Measurement. — All  excavations  and  embank- 
ments required  will  be  carefully  and  accur- 
ately cross-sectioned,  and  the  cubical  contents 
computed  by  the  method  of  averaging  end 
areas.  In  special  cases  the  prismoidal  for- 
mula may  be  used. 

Payment. — All  earthwork  will  be  paid  for 
at  the  rate  bid  per  cubic  yard.  The  price  paid 
per  cubic  yard  shall  include  the  cost  of  ex- 
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Fig.  12 — Alley  Sand  Box. 


his  own  borrow  pits  for  all  earth  required  to 
be  furnished  in  excess  of  the  excavation  with- 
n  reasonable  limits  of  the  improvement.  No 
objectionable  earth  will  be  permitted. 
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Sand  Catcher. 


Resurfacing  Streets. — Where  curbs  and  gut- 
ters or  sidewalks  are  constructed  on  a  street 
which  has  been  previously  graded,  the  con- 
tractor shall  resurface  the  roadway,  slopes  and 


Fig.  13 

cavating  and  removing  all  material  from  ex- 
cavations and  depositing  the  same  in  embank- 
ments, whether  on  the  street  or  on  private 
property.     It  shall  also  include  the  shaping 
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and  dressing  of  slopes,  whether  in  excava- 
tion or  embankment,  the  raking  and  dressing 
of  all  parking  strips  and  slopes,  the  removal 
of  all  solid  or  loose  rock  or  boulders  encoun- 
tered during  the  progress  of  the  work,  all 
water  settling,  rolling  and  tamping  of  embank- 
ments or  sub-grades,  and  all  other  labor  or 
material  necessary  for  the  completed  work. 
Where  the  excavation  exceeds  the  embank- 
ment, payment  will  be  made  for  excavation 
only.  Where  the  embankment  exceeds  the 
excavation,  payment  will  be  made  for  embank- 


the  price  bid  respectively  for  Single  Sand  Box 
and  Double  Sand  Box,  as  listed  on  the  pro- 
posal, which  shall  include  all  labor  and  ma- 
terials for  the  box,  inlets,  ditches  and  con- 
nection to  the  main  sewer,  provided,  said  con- 
nection to  be  not  over  40  ft.  in  length ;  50  cts. 
per  foot  will  be  allowed  for  all  extra  pipe 
used  beyond  the  40- ft.  connection. 

ALLEY   SAND  BOXES. 

The  outlet  shall  consist  of  two  3-in.  sewer 
pipes,    securely    fastened    through    the  sides 


gravel  up  to  4  ins.  in  diameter  shall  then  be 
laid  to  the  height  required.  Payment  will  in- 
clude excavating,  plank,  tile  gravel,  etc. 

BOX  BRAINS. 

All  lumber  for  box  drains  shall  be  dressed 
on  one  side  and  two  edges  except  the  three- 
cornered  strips  nailed  to  the  bottom  of  the 
box  which  shall  be  dressed  on  all  sides.  The 
box  shall  be  well  nailed  together  with  60-pen- 
ny  wire  nails. 

A  box  drain  screen  shall  be  constructed  at 
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Fig.  17 — Box  Drain  and  Bill  of  Material. 


merit  only,  and  no  allowance  will  be  made  for 
shrinkage. 

WOOD  CURBS  AND  GUTTERS. 

Curbs,  gutters  and  lips  shall  be  of  lengths 
1G,  24  and  32  ft.,  and  they  shall  rest  on  sound 
fir  blocks  of  the  dimensions  shown,  placed  not 
more  than  8  ft.  center  to  center,  and 
under  everv  joint,  and  solidly  bedded  in  the 
ground.  Thev  shall  be  sized  one  side  and 
both  edges.  The  gutters  shall  be  spiked  to 
each  block  with  two  u'0-penny  wire  nails. 
Curbs  and  lips  shall  be  spiked  to  the  gutters 
with  60-penny  wire  nails,  every  2  ft.,  driven 
horizontally.  '  Curbs,  gutters  and  lips  shall 
be  laid  breaking  joints.  Angle  blocks  shall 
be  nailed  with  two  16-penny  wire  nails  at 
each  end.  All  breaks  in  grades  shall  be  care- 
fullv  rounded  by  vertical  curves. 

Measurement— The  length  of  all  curbs  and 
gutters  will  be  measured  on  the  face  of  the 

Wood  Curbs  and  Gutters  Adjusted.— Where 
directed,  existing  curbs  and  gutters  shall  be 
adjusted  to  grade  by  blocking  up  or  by  tak- 
ing up  and  relaying,  using  such  old  lumber  as 
mav  be  suitable. 

Payment,  will  be  made  for  any  lumber  re- 
laid  at  rate  bid  for  old  lumber. 

CROSS-WALKS. 

Covering  planks  of  cross-walks  shall  be  uni- 
formly 3  ins.  thick  and  12  ins.  wide,  and  shall 
be  spiked  to  the  stringers  with  two  60-penny 
wire  nails  in  each  plank  at  each  stringer.  The 
stringers  shall  be  shaped  accurately  to  the  di- 
mensions shown  on  the  plans,  and  shall  be 
solidly  bedded  in  the  ground.  Aprons  shall 
be  made  from  planks  3x8  ins.  wide,  unless  oth- 
erwise shown  on  the  plan.  The  lumber  shall 
correspond  to  that  specified  for  Lumber  un- 
der Miscellaneous  Items.  Payment  for  cross- 
walks will  include  all  excavation  for  stringers. 

REBUILDING  CROSS-WALKS. 

In  rebuilding  cross-walks  only  such  of  the 
old  lumber  shall  be  used  as  is,  in  the  opinion 
of  the  City  Engineer,  suitable.  Any  new  lum- 
ber required  will  be  paid  for  as  new  cross- 
walk lumber.  The  method  of  construction 
shall  be  the  same  as  for  new  cross-walks. 

SHEAR  HOARDS. 

Shear  boards  shall  be  well  fitted  and  secure 
K   tpiked  to  the  gutter  lip  and  shall  be  well 
bedded  in  the  ground. 

SAND  BOXES. 

They  shall  be  well  anil  strongly  built,  as 
shown  on  the  detail  plans,  and  shall  be  well 

nailed  together  with  twopenny  wire  nails.  The 

OUtlel  pipe  shall  consist  of  a  quarter  bend 
Ipecial  of  the  same  inside  diameter  required 
for  connection  to  main  sewer,  neatly  fitted 
into  the  box  with  the  spigot  end  inside,  proper 
 Hon  between  hubs  outside  being  made 

by  a  short  lection  oi  pipe.  Inlet  boxei  anil 
dit.b.  hading  thereto  shall  be  constructed 
for  each  box  as  shown  in  tin  detail  plan  Con- 
nection to  tin  in. on  lewer  shall  be  made  with 
-  in.  sewer  pipe,  unless  otherwise  shown.  The 
lumber  shall  l><  -i"d  on  two  edges. 
Payment.—  Sand  boxen  will  be  paid  for  at 


of  the  box,  and  leading  out  under  the 
sidewalk  through  the  curb  and  discharging 
into  the  gutter.  Lumber  shall  be  sized  on  two 
edges.  The  curb  shall  be  bored  to  admit 
pipes,  and  the  box  shall  be  well  nailed  to- 
gether with  60-penny  wire  nails.  Payment 
for  alley  sand  box  will  include  all  3-in.  sewer 
pipe,  and  the  cost  of  replacing  any  material 
necessary  in  the  prosecution  of  the  work. 

SAND  CATCHER. 

The  box  shall  be  constructed  so  as  to  give 
a  neat  and  snug  fit  to  curb  and  gutter.  The 
lumber   for  the  box  shall  be   sized  on  one 


the  upper  end  of  all  box  drains  in  fills.  The 
ends  of  all  rods  shall  be  flattened  out  so  as  to 
lay  evenly  on  timbers  and  shall  not  be  less 
than  %  in.  in  thickness.  They  shall  be  drilled 
to  take  a  10-penny  nail.  Payment  for  box 
drain  screens  will  be  included  in  the  price  bid 
for  box  drain  lumber.  The  construction  of 
temporary  inlets  shall  include  all  labor  and 
material  necessary  to  connect  the  gutter  with 
the  box  drain  and  also  provide  and  set  a  grat- 
ing. Payment  for  temporary  inlets  will  be  in- 
cluded in  the  price  bid  for  Box  Drains. 


Fig.    19 — Sub  Drain. 


side  and  two  edges.  Payment  for  sand  catch 
ers  will  include  all  labor  and  material  neces- 
sary to  build  and  fit  the  same  to  the  gutters, 
including  the  iron  grating.  The  curb  and 
gutter  to  which  the  box  is  attached  will  be 
paid  for  as  such. 

SEWER    PIPE  DRAINS. 

Sewer  pipe  for  drains  shall  be  of  same  qual- 
ity as  specified  under  "Sewers."  The  pipe 
shall  be  laid  to  a  straight  line  and  grade  sol- 
idly bedded  in  the  ground.  All  joints  shall 
be  filled  with  cement  mortar,  mixed  one  part 


Systems  of  Electric  Blasting.* 

In  modern  mining  electric  blasting  is  now 
adopted  by  reason  of  its  remarkable  advan- 
tages, principal  among  which  are:  (1)  Com- 
plete safety  in  firing  shots  in  any  situation; 
(2)  suitability  for  firing  shots  in  groups  simul- 
taneously, (3)  absence  of  "miss-shots."  The 
modern  practice  of  electric  blasting  may  be 
discussed  under  four  headings. 

(1)  Low  Tension  System. — The  low  tension 
system  of  shot-firing  consists  in  passing  a  cur- 
rent of  electricity  at  a  low  voltage  through 
wires  embedded  in  the  flashing  material  of 
the  charge.  The  ends  of  the  two  wires,  where 
they  terminate,  are  connected  by  means  of  a 
small  platinum  bridge.  This  platinum  bridge 
offers  a  great  resistance  to  the  passage  of  the 
current,  and  in  consequence  great  heat  is  gen- 
erated, and  this  heat  is  sufficient  for  the  igni- 
tion of  the  flashing  mixture.  This  sets  off 
the  detonator,  which  in  turn  explodes  the 
charge. 

(2)  High  Tension  System. — In  this  system 
the  only  difference  from  the  low  tension  is 
that  the  platinum  is  wanting,  and  instead  a 
very  short  air-gap  is  allowed  to  exist  between 
the  end  of  the  two  wires  embedded  in  the 
flashing  mixture.  Current  at  a  high  voltage 
is  used,  and  the  electricity  jumps  or  arcs 
across  the  air-gap  from  the  positive  wire  to  the 
negative.    A  flash  is  thus  produced,  which  ig- 


Guttar.  3"X/0' 

<-'P*  6'x6- 

Center  Strip  J>J" 

B/ocft  3"jt/2"x30" evert/  3  feet 

Section  /O.'S  ft  B  Mp*r  /,n  ft. 

Fig.   18 — Open  Drain. 


cement  to  three  parts  sand.  They  shall  be 
provided  with  such  inlets  as  may  be  directed. 

ROCK  POCKETS. 

flu-  rock  may  vary  in  size  from  3  to  (!  ins. 
Payment  will  include  all  excavation  and  back- 
filling necessary. 

SUB-DRAINS, 

The  trench  shall  be  excavated  to  the  depth 
required  on  a  true  grade  to  be  given  by  the 
City  Engineer)  and  two  3iu.  tile  drains  laid 
on  a  2x8  m  pi. ink.  Small  selected  gravel  up 
tn  I  Mi  ins.  in  diameter  shall  cover  over  to  a 
height    of    I  \4    ft.   above   the   plank.     C  oarse 


nites  the  flashing  mixture,  and  the  charge  is 
tired  as  before. 

(3)  Firing  in  Series. —  In  this  method  the 
charges  are  so  arranged  that  the  current 
passes  from  the  positive  wire  of  the  circuit, 
through  each  of  the  fuses  of  the  different 
charges  in  turn,  the  last  fuse  of  the  entire 
volley  being  connected  to  the  negative  wire. 
Ihe  same  current  thus  pas-.es  through  the 
whole  of  the  fuses 

(  I)  Firing  in  Parallel. — In  this  method  each 
detonator  is  connected  directly  to  the  positive 
and  negative  wires,  so  that  a  portion  of  the 

•AliNlrneli  il  from  Science  mill  Art  of  MlnlrtK. 
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total  current  goes  into  each  fuse  separately. 
The  result  in  either  of  the  above  cases  is  ex- 
actly the  same.  The  whole  series  of  shots 
will"  be  fired  simultaneously.  The  series  ar- 
rangement is  more  easily  made  up  than  the 
parallel  system;  more  wire  is  also  required  in 


the  latter  method,  and  whereas  the  series  sys- 
tem takes  a  big  voltage  but  little  current,  the 
parallel  system  requires  a  big  current  and  a 
low  voltage.  In  cases  of  individual  firing  of 
shots,  the  shot-firing  cables  and  the  wires  at- 
tached to  the  detonator  form  a  single  com- 


plete electric  current.  For  firing  a  number  of 
shots  simultaneously  the  series  system  is  the 
best,  and  is  the  method  usually  adopted,  and 
the  low  tension  fuses  are  usually  employed, 
as  they  possess  advantages  over  the  high 
tension. 


ROADS    AND     STREETS  SECTION 


Supplementary  Reports  on  the  1907, 
1908  and  1909  Dust  Prevention 
and  Road  Preservation  Ex- 
perimental Work  of  the 
U.    S.   Office  of 
Public  Roads. 

The  U.  S.  Office  of  Public  Roads  in  co- 
operation with  the  Carnegie  Steel  Co.,  during 
the  summer  of  1909  conducted  a  series  of  ex- 
periments at  Youngstown,  O.,  to  determine 
the  best  method  of  utilizing  slag  for  road 
construction.  A  description  of  this  experi- 
mental work  was  given  in  the  Aug.  3,  1910, 
issue  of  Engineering-Contracting.  Supple- 
mentary reports  on  the  1909  experimental 
work  at  Youngstown,  and  on  other  experi- 
mental roads  constructed  in  1909  and  in  pre- 
vious years  are  given  in  a  recently  issued  cir- 
cular of  the  U.  S.  Office  of  Public  Roads,  and 
from  this  circular  we  have  taken  the  matter 
that  follows : 

SLAG,   SLAG   AND   LIME,   SLAG   AND   WASTE  SUL- 
PHITE  LIQUOR  PREPARATION — EXPERIMENTS 
AT   YOUNGSTOWN,  0.,  IN  1909. 

At  Youngstown,  seven  experiments  were 
made  with  blast-furnace  slag  in  road  con- 
struction. Of  these,  three  were  straight  blast- 
furnace slag;  one  blast-furnace  slag  bound 
with  open-hearth  slag  screenings ;  and  one 
each  of  blast-furnace  slag  and  lime,  blast-fur- 
nace slag  and  sulphite  liquor  preparation,  and 
blast-furnace  slag  and  refined  coke-oven  tar. 
All  materials  other  than  the  blast-furnace 
slag  were  used  as  binders  for  the  wearing  sur- 
face. The  sections  were  last  inspected  Jan. 
27,  1911,  about  18  months  after  construction. 
The  weather  was  rainy  and  during  previous 
months  there  had  been  a  succession  of  frosts 
and  thaws. 

Experiments  Nos.  i,  2  and  3. — Blast-Fur- 
nace  Slag. — In  experiment  No.  1  crushed  and 
screened  blast-furnace  slag  had  been  laid  in 
courses  in  exactly  the  same  manner  as  crushed 
and  screened  rock  for  ordinary  macadam  con- 
struction. In  Experiment  No.  2  the  road 
consisted  of  a  single  course  of  crushed  slag 
ranging  from  %  in.  to  3%;  ins.  in  diameter, 
while  in  experiment  No.  3  the  foundation  con- 
sisted of  unscreened  fragments  ranging  from 
3%  ins.  to  dust,  together  with  the  wearing 
course  of  material  similar  to  that  used  in  ex- 
periment No.  2.  When  inspected  just  after  a 
thaw  the  first  experiment  showed  to  advan- 
tage in  comparison  with  the  other  two.  The 
surface,  while  not  as  firmly  bound  as  some  of 
the  sections  in  which  a  binder  other  than 
blast-furnace  slag  screenings  had  been  used, 
was  in  excellent  condition.  In  experiments 
Nos.  2  and  3  the  center  of  the  roadway  had 
been  quite  badly  raveled  by  horses'  hoofs, 
but  little  difference  between  the  two  sections 
of  road  was  to  be  noticed,  except  that  in  ex- 
periment No.  2  a  rather  soft  spot  had  de- 
veloped in  the  center  of  the  road  at  the  mid- 
dle of  the  section. 

Experiment  No.  4. — Blast-Furnace  Slag. — 
Open-Hearth  Slag  Screenings. — The  section 
treated  in  this  experiment  was  at  the  time  of 
inspection  undoubtedly  superior  to  any  of  the 
others,  with  the  exception  of  the  tar-slag  sec- 
tion. The  surface  was  very  firmly  bonded  and 
could  not  be  dug  into  with  a  knife,  except  in 
a  number  of  small  spots  from  2  to  4  ins.  in 
diameter,  where  the  surface  was  soft  and 
powdery.  These  spots  were  scattered  irreg- 
ularly over  the  road  to  the  extent  of  7  or 
8  to  each  100  lin.  ft.  and  were  evidently 
caused  by  the  presence  of  a  few  soft,  crumbly 


fragments  of  blast-furnace  slag.  With  this 
exception  the  entire  surface  appeared  almost 
as  solid  as  Portland  cement-concrete.  On  one 
side  of  this  section,  about  50  ft.  from  the 
northern  end,  the  earth  shoulder  had  settled 
and  sloughed  away  for  a  distance  of  about  35 
ft.,  and  the  edge  of  the  road  at  this  place  had 
been  cut  back  by  traffic  for  a  distance  of  6 
ins.  The  trouble  can  undoubtedly  be  attrib- 
uted to  a  fresh  fill,  which  was  not  consolidated 
sufficiently  before  the  road  was  constructed. 
This  place  is  to  be  repaired  by  building  a 
crushed-slag  shoulder. 

Experiment  No.  5. —  Blast-Furnace  Slag 
Screenings  and  Lime. — The  section  treated  in 
this  experiment  was  somewhat  raveled  and 
scarcely  better  than  those  described  under  ex- 
periments Nos.  2  and  3.  During  construction 
it  seemed  that  this  section  would  prove  more 
satisfactory  than  any  of  those  bound  with 
plain  blast-furnace  slag  screenings  and  during 
the  past  summer  it  actually  proved  somewhat 
more  satisfactory.  The  open  winter,  however, 
showed  experiment  No.  1  up  to  better  advan- 
tage. 

Experiment  No.  6. — Blast-Furnace  Slag  and 
Waste  Sulphite  Liquor  Preparation. — The  sec- 
tion treated  in  this  experiment  was  in  good 
condition  and  showed  a  fairly  well  bonded 
surface.  This  section  was  in  slightly  better 
condition  than  that  described  under  experi- 
ment No.  1,  but  it  was  not  as  well  bonded  as 
the  section  described  under  experiment  No.  4. 

Experiment  No.  7. — Blast-Furnace  Slag  and 
Refined  Coke-Oven  Tar. — The  section  treated 
in  this  experiment  showed  up  to  better  advan- 
tage than  any  of  the  others  at  the  time  of 
inspection.  The  surface  was  perfectly  bonded 
and  presented  a  rather  mosaic  appearance. 
Although  the  road  at  this  point  had  been  con- 
structed on  a  fresh  fill  which  has  settled 
somewhat  since,  the  tar  slag  surface  showed 
no  evidence  of  having  cracked  when  adjusting 
itself  to  this  settlement. 

EXPERIMENTS  MADE  AT  ITHICA,  N.  Y.3  IN  1909.* 

The  following  is  a  report  of  an  inspection 
made  on  Nov.  2,  1910.   

Experiment  No.  i. — Refined  Coal  Tar. — 
Penetration  Method. — When  last  inspected 
this  section  was  in  excellent  condition  and 
showed  a  smooth,  well-bonded  surface. 

Experiment  No.  2. — Refined  Coal  Tar. — 
Mixing  Method. — This  section  showed  a  mo- 
saic surface  not  quite  as  smooth  as  experiment 
No.  1,  but  evidently  less  slippery.  Eight  small 
pot  holes  ranging  from  8  ins.  to  2  ft.  in  diam- 
eter had  developed  since  construction,  owing 
probably  to  segregation  of  the  aggregate  dur- 
ing the  mixing  process.  One  of  these  holes 
was  located  at  station  3  +  05,  one  at  station 
3  +  50,  two  at  station  3  +  63,  three  at  station 
3  +  70:  and  one  at  station  3  +  72.  During  the 
fall  of  the  year  these  holes  had  been  cut  out 
for  a  depth  of  2  ins.  with  vertical  sides,  and 
all  loose  material  had  been  removed.  They 
were  then  painted  with  the  hot  tar,  refilled 
with  a  mixed  tar  aggregate,  tamped,  painted 
again  with  tar,  and  finished  off  with  a  dress- 
ing of  stone  chips.  The  total  cost  of  this 
work  amounted  to  0.026  ct.  per  sq.  yd.  for  the 
section. 

Experiment  No.  3. — Artificial  Oil-Asphalt. 
— Mixing  Method. — This  section  was  in  excel- 
lent condition.  The  grade  is,  however,  too 
low  where  it  adjoins  the  brick  section  and 
should  be  raised.  This  will  probably  be  done 
during  the  present  year. 

Experiment  No.  4. — Artificial  Oil-Asphalt.— 
Mixing  Method. — This  section  was  in  good 

*See  Engineering-Contracting,  Aug.  3,  1910. 


condition,  but  the  surface  was  apparently  not 
as  homogeneous  as  that  of  the  preceding  ex- 
periment. The  grade  at  this  point  was  too 
low  where  it  adjoins  the  ash-cement-concrete 
section  and  will  have  to  be  raised. 

Experiment  No.  5.— Refined  Semiasphaltic 
Oil. — Penetration  Method. — This  section  was 
in  very  fair  condition,  but  appeared  some- 
what soft  in  places.  No  raveling  had  oc- 
curred, however. 

Experiment  No.  6.— Semisolid,  Refined, 
Semiasphaltic  Oil. —  Penetration  Method  — 
This  section  was  in  good  condition,  but  the 
surface  was  somewhat  rough,  owing  probably 
to  the  fact  that  no  paint  coat  had  been  ap- 
plied.   The  surface  was  well  bonded. 

Experiment  No.  7. — Refined  Water-Gas  Tar. 
— Penetration  Method. — This  section,  also, 
was  in  good  condition.  An  excess  of  tar  was, 
however,  present  on  the  surface,  which  plain- 
ly showed  the  marks  of  wheels  and  horses' 
hoofs. 

Experiment  No.  8. — Refined  Semiasphaltic 
Oil. — Penetration  Method. — This  section  was 
in  fair  condition,  but  showed  evidence  of  hav- 
ing bled  considerably  during  summer  weather. 
This  was  due  to  the  fluidity  of  the  binder  and 
to  the  excessive  amount  which  was  undoubt- 
edly used.  In  spite  of  the  fact  that  stone 
screenings  had  been  applied  during  the  sum- 
mer, the  surface  was  somewhat  soft  and 
showed  the  calk  of  horses'  shoes. 

Experiment  No.  0. — Refined  Water-Gas  Tar 
and  Slag. — Penetration  Method. — This  sec- 
tion was  in  very  good  condition  and  appeared 
better  than  experiment  No.  7,  in  which  a  light- 
er grade  of  the  same  tar  had  been  used.  There 
was  no  evidence  of  bleeding  and  the  surface 
did  not  show  marks  of  traffic. 

Experiment  No.  10. — Kentucky  Rock  As- 
phalt.— The  western  half  of  this  section  was 
in  excellent  condition  and  was  considerably 
better  than  the  eastern  half.  This  indicates 
that  it  is  preferable  to  lay  the  material  in 
two  courses  rather  than  one.  The  whole  sec- 
tion had  the  general  appearance  of  a  sheet 
asphalt  pavement,  but  on  the  eastern  half  the 
surface  was  somewhat  rough  and  in  four 
spots  about  2  feet  in  diameter  four  depres- 
sions where  the  coarse  stone  was  showing 
through  were  observed.  This  was  due  to  the 
fact  that  some  of  the  rock  asphalt  had  been 
cut  up  and  picked  out  by  traffic.  Slight  repairs 
will  probably  be  needed  on  this  section  dur- 
ing the  coming  summer. 

Experiment  No.  II. — Open-Hearth  Slag. — 
Lime. — This  section  appeared  very  satisfac- 
tory as  compared  with  the  ordinary  macadam 
on  a  continuation  of  the  road  which  had  been 
constructed  at  about  the  same  time  and  which 
had  raveled  considerably  since.  There  was 
no  sign  of  raveling  here,  but  the  surface  was 
not  as  well  bonded  as  the  section  at  Youngs- 
town, in  which  open-hearth  slag  screenings 
had  been  used. 

Experiment  No.  12. —  (a)  Cement-Concrete  ; 
(b)  Bituminous-Surfaced  Cement-Concrete. — 
(a)  When  inspected  on  Sept.  9,  1910,  the 
straight  cement-concrete  section  was  in  fair 
condition,  but  presented  a  rather  rough  and 
uneven  surface,  due  evidently  to  the  method 
of  laying.  There  was  only  one  small  crack 
about  8  ft.  long  in  this  entire  section.  It  was 
decided  to  cover  this  section  with  a  bitumin- 
ous mat  in  the  same  manner  as  in  experiment 
No.  12b.  This  was  done  before  the  last  in- 
spection on  Nov.  2  in  the  following  manner : 

The  surface  was  first  thoroughly  cleaned 
by  sweeping,  after  which  the  hot  bituminous 
binding  material  was  applied  by  pouring  from 
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TABLE   I. — MATERIALS   AND   COST   DATA    FOR   BITUMINOUS   SURFACE   ON  CEMENT- 
CONCRETE    SECTIONS,    ITHACA.    N.  Y. 


Description. 


Wearing  surface. 


Bitumen. 


X  v 
H  to 

13  13  Ash-cement-con  -    Refined  semiasphaltic 
crete                         oil  (Table  11.  Circu- 
lar 92)  

12b  14  Cement-concrete  do  

12a  15   do  do   

12a  15  ....  do    Heavy  refined  coal  tar- 

(  T  a  b  1  e  5,  Circular 
92)   

12a  15  ....  do    Heavy  refined  water- 
gas  (Table  12,  Circu- 
lar 92)   

12a  15  ....  do    Semisolid,  refined, 

semiasphaltic  o  i  1 
(Table  9,  Circular 
92)   

12a  15  ....  do    Heavy  refined  coal  tar 

(Table  5,  Circular  92) 


Quantity  of 
material. 


Cost  data  (cts. 
per  sq.  yd.) 


Total  cost. 


3  a 


to  a 
a 


ra  to 
a)  o  £ 

a  ■ 


35 


•a  "o  ™  m'o  -  a 
*  ^  c  a--'  >>  o  w 

ffl  02 


« 


n«2 
B  E  C 

■a™  ra 

s  "3  J) 
MM  £ 

<p  a  c3  w 


62    0.026    0.57    3.95    3.99    3.08    11.02  $ 


6.83 


30  53 


9D  160  .026 
157  279  .026 
142  252 


.026      .57    3.95    3.99    3.08  11.02 


.026 


55 
21 


9S 


.026 
.026 


5.84 

3.95  3.99  3.08  11.02  17.63 
.57  3.95  4.85  3. OS  11.88  33.15 
.57    3.95    3.99    3. OS    11.02  27.77 

.57  3.95  3.99  3.08  11.02  10.80 
.57    3.95    4.85    3.08    11.88  4.40 


buckets  at  the  rate  of  34  gal.  per  sq.  yd. 
While  the  bitumen  was  still  hot,  stone  screen- 
ings ranging  from  %  in.  to  V2  in.  in  diameter 
were  applied  in  sufficient  quantity  to  take  up 
all  excess  bitumen.  A  number  of  bituminous 
binding  materials  were  applied  to  this  section. 
The  cost  data  for  this  work  are  given  in 
Table  I. 

(b)  This  section  was  in  better  condition 
than  that  treated  in  experiment  No.  12a,  but 
the  greater  part  of  the  bituminous  surface  had 
worn  away  and  it  was  therefore  treated  again 
in  the  same  manner,  as  described  under  ex- 
periment No.  12a. 

Experiment  No.  13. — Ash-Cement-Concrete. 
— This  section  was  in  excellent  condition,  bet- 
ter indeed  than  any  of  the  other  cement-con- 
crete sections.  It  was  quite  smooth  and  hard, 
and  no  cracks  had  developed.  During  the 
month  of  October,  this  section  was  given  a 
bituminous  surfacing  in  the  same  manner  as 
described  under  experiment  No.  12.  The  cost 
data  for  this  work  are  shown  in  Table 
data  for  this  work  are  shown  in  Table  I. 

Experiment  No.  14. — Brick. — At  the  time  of 
inspection  all  of  the  brick  sections  were  in  ex- 
cellent condition  and  showed  but  little  effect 
of  wear,  since  the  thin  grouting  of  cement  had 
not  entirely  worn  away. 

ASPHALTIC     PREPARATIONS,    TAR  PREPARATIONS, 
RESIDUAL   OIL   AND  MOLASSES-OII.-LIME 
EXPERIMENTS  AT   NEWTON,  MASS., 
IN  1908. 

In  the  work  at  Newton,  Mass.,  seven  ex- 
periments were  made  with  asphaltic  prepara- 
tions by  the  mixing  method,  one  experiment 
with  residual  oil,  two  experiments  with  refined 
water-gas  tar,  and  one  experiment  with  mo- 
lasscs-oil-lime.  A  description  of  the  meth- 
ods of  conducting  this  experimental  work  was 
given  in  the  May  26',  1900,  issue  of  Engineer 
1  ng- Contk acti ng.  An  inspection  of  the  ex- 
perimental work  was  made  July  22,  1909,  and 
the  condition  of  the  roads  at  that  time  was 
described  in  the  Aug.  3,  1910,  issue  of  Engi- 
m  i king-Contracting.  The  work  was  again 
inspected  on  Aug.  19,  1910,  after  a  heavy 
rain,  and  the  following  report  was  made: 

Experiments  Nos.  I,  2,  3,  4,  5,  6,  and  7. — 
Asphaltic  Preparation  —  Mixing  Method.  — 
These  sections  were  in  practically  the  same 
condition  as  when  inspected  in  1909.  In  sec- 
tions Nos.  l  and  2  the  surface  is  somewhat 
worn,  but  fairly  well  bonded,    A  number  of 

spots  which  bad  failed  had  been  patched  with 

a  mixture  of  oil  awl  sand  or  gravel.  Most  of 
llu  '  pat<  lies  W(  re  111  lli>  1  fill <  r  of  the  mad. 
Section  No.  2  was  in  slightly  better  condi- 
tion than  No.  1  and  section  No.  .'!  was  in  bct- 
tei  Condition  than  the  other  two,  with  the  cx- 
"i111"'1  of  a  ipol  about  2  feet  in  diameter 

about  the  middle  of  ihc  section  on  the  outer 
.side  Of  a  curve.  A  few  patches  had  been 
made  at  the  western  end  of  this  section.  Sec- 
tion No,  4  was  well  bonded  and  no  repairs 
had  been  required,  but  the  surface  was  some- 
what rough  since  all  of  the  tarred  sand  dress 


ing  had  been  worn  away  and  removed  by 
traffic.  Sections  Nos.  5,  6,  and  7  were  in  uni- 
formly good  condition. 

Experiment  No.  8. — Residual  Oil — Mixing 
Method. — The  surface  of  section  No.  8  was 
loose  in  patches  and  could  be  easily  dug  into 
with  a  knife.  At  the  intersection  with  Lang- 
done  street  it  had  raveled  slightly.  No  re- 
pairs had  been  made  on  this  section. 

Experiments  Nos.  o  and  10. — Refined  Wa- 
ter-Gas-Tar— Mixing  Method. — Both  of  these 
sections  were  in  almost  perfect  condition; 
they  were  smooth  and  so  well  bonded  that  it 
was  practically  impossible  to  dig  into  the 
wearing  surface  with  a  pocketknife.  Section 
No.  10  presented  a  particularly  satisfactory 
mosaic  surface. 

Experiment  No.  II. — Molasses-Oil-Lime.— 
The  surface  of  the  molasses-oil-lime  section 
was  rather  rough  when  inspected,  and  muddy 
at  the  sides.  It  was  somewhat  raveled  in 
places,  but  was  for  the  most  part  well  bonded. 

EARTH -ASPHALT     ROAD — EXPERIMENT    AT  INDE- 
PENDENCE, KAN.,  IN  1908. 

This  experimental  work  was  described  in 
the  May  26,  1909,  issue  of  Engineering-Con- 
tracting. An  inspection  of  the  road  was 
made  on  Feb.  19,  1910,  and  a  description  of 
its  condition  at  that  time  was  given  in  the 
Aug.  3,  1910,  issue  of  Engineering-Con- 
tracting. The  road  was  again  inspected  on 
February  20,  1911,  during  cold,  sleety  weather, 
and  the  following  results  were  reported : 

That  portion  of  the  work  on  Minnehaha  St., 
where  the  soil  is  decomposed  shale  and  ar- 
gillaceous sandstone,  was  in  good  condition, 
free  from  ruts  and  fairly  smooth.  But  little 
mud  was  noticed  on  this  section,  although  its 
general  appearance  was  that  of  an  ordinary 
earth  road.  Tonopah  St.,  composed  of  gum- 
bo and  buckshot  clay,  was  not  in  as  good  con- 
dition as  Minnehaha  St.  and  was  quite  muddy, 
especially  the  western  block,  where  the  mud 
was  from  3  to  4  ins.  deep.  A  resident  on  this 
Street  reported  that  no  repairs  had  been  made 
since  the  road  was  constructed.  During  dry 
weather  the  entire  road  has  been  in  good  con- 
dition since  construction. 

SANE-CLAY  EXPERIMENTS  MADE  AT  GARDEN  CITY, 
IOIGE    CITY,    BUCKLIN,    AND  FORD, 
KANS.j  IN  1908* 

The  following  is  a  report  of  inspection 
made  during  L910 : 

Experiment  at  Garden  City.  An  inspection 
on  Dec.  14,  1910,  of  the  sand  clay  road  at  Gar 
den  City  showed  the  road  to  be  in  fair  con- 
dition with  the  following  exception.  In  this 
experiment  a  local  gypsum  clay  was  mixed 
With  the  natural  sandy  soil  For  a  distance 
of  200  ft.  the  road  had  broken  through  m 
places,  forming  chuck  holes.  The  holes  occur 
mainly  in  the  wheel  tracks,  bill  some  extend 

entirel)  across  the  road.  On  tbe  rest  of  the 
road  no  mis  have  developed  and  very  little 

dust  has  been  formed  b)  traffic  ll  It  nearly 
as  hard  as  macadam  ami  Well  bonded,  with 
the  exception  nf  a  few  'pots  which  will  prob- 


ably develop  into  chuck  holes  unless  they  are 
repaired  in  the  near  future.  The  road  is 
scarcely  wide  enough  to  accommodate  the 
traffic  to  which  it  is  subjected  and  in  places 
along  the  shoulders  the  sand-clay  surface  has 
been  sheared  off  by  the  wheels  of  wagons 
turning  out  to  pass  each  other.  Maintenance 
of  this  road  has  been  entirely  neglected  since 
its  construction.  Its  present  condition  seems 
to  indicate  that  dry  weather  has  had  more  to 
do  with  its  failure  in  places  than  heavy 
traffic. 

Experiment  at  Dodge  City. — In  the  work  at 
Dodge  City  a  clay  silt  obtained  from  an  old 
irrigation  ditch  was  mixed  with  a  sandy  soil 
similar  to  that  encountered  at  Garden  City. 
When  inspected  on  Dec.  13,  1910,  the  condi- 
tion of  the  road  varied  in  places  from  poor 
to  good.  Sections  from  200  ft.  to  400  ft.  in 
length  were  quite  satisfactory,  but  in  other 
sections  ruts  had  developed  to  a  depth  of  3 
or  4  ins.,  and  numerous  chuck  holes  had  been 
formed  where  the  sand-clay  surface  had  been 
reduced  in  thickness  to  such  an  extent  that  it 
was  unable  to  sustain  the  weight  of  traffic. 
The  portion  of  this  road  in  Dodge  Township, 
about  mile  in  length,  was  in  poor  condi- 
tion, while  the  balance  of  the  road  could  be 
called  fair  with  the  exception  of  the  short 
sections  above  mentioned.  The  entire  road 
was  reported  as  being  in  good  condition  until 
the  fall  of  1910,  and  no  repairs  were  made. 
The  cause  of  its  partial  failure  is  undoubtedly 
due  to  a  long-continued  dry  spell,  for  prac- 
tically no  rain  had  fallen  for  a  year  preceding 
the  inspection.  The  road  naturally  became 
very  dusty  during  this  period  and  much  of 
the  sand-clay  mixture  was  worn  away.  The 
southern  end  of  the  road  outside  of  Dodge 
Township  had  been  recently  repaired  to  some 
extent  by  the  addition  of  fresh  material  where 
needed,  and  it  is  evident  that  careful  and  con- 
stant maintenance  will  be  required  to  keep  the 
road  in  good  condition  from  now  on. 

Experiment  at  Bucklin. — In  this  work  a 
buckshot  clay  was  mixed  with  a  sandy  soil. 
When  inspected  on  Dec.  15,  1910,  this  road 
had  much  the  same  appearance  as  that  at 
Garden  City.  The  sand-clay  surface  had 
broken  through  in  a  number  of  places  and 
chuck  holes  had  been  formed.  It  was  not, 
however,  in  as  bad  condition  at  the  former 
road  and  was  not  rutted  as  deeply.  The 
greater  part  of  the  surface  was  hard  and 
smooth,  and  practically  free  from  dust. 
Scarcely  anything  has  been  done  in  the  way 
of  maintenance  since  the  road  was  construct- 
ed, with  the  exception  of  applying  a  few  loads 
of  new  material  at  the  approach  to  the  bridge, 
If  the  chuck  holes  were  repaired  in  a  similar 
manner,  the  road  could  be  put  in  good  con- 
dition. 

Experiment  at  Ford. — In  this  experiment  a 
short  section  of  road  forming  the  southern 
approach  to  a  bridge  crossing  the  Arkansas 
River  was  graded  and  a  sedimentary  clay 
was  added.  When  inspected  on  Dec.  15,  1910. 
the  road  for  about  350  ft.  was  in  excellent 
condition;  it  was  hard,  smooth,  and  prac- 
tically free  from  ruts.  The  entire  road  was 
in  better  condition  than  any  of  the  other  ex- 
perimental sand-clay  roads,  although  no  re- 
pairs had  been  made  since  construction.  Very 
little  dust  was  in  evidence  on  the  road  sur- 
face. 

KENTUCKY     ROCK      ASPHALT     EXPERIMENT  AT 
ROWLING  GREEN,  KY.,  IN  1907. 

The  report  of  the  inspection  of  this  work 
made  during  the  latter  part  of  May,  1909,  will 
be  found  in  our  issue  of  May  2(i,  1909.  On 
Dec.  21,  1910,  this  road  was  again  inspected. 
For  10  days  previous  to  the  inspection  there 
had  been  light  rains  alternating  with  freezing 
weather.  The  temperature  was  about  28°  F. 
at  the  time  of  inspection. 

The  entire  section  was  smooth  and  hard,  ex- 
cel as  noted  below.  The  cross  section  was 
well  maintained;  and  the  surface  rang  sharply 
under  the  blows  of  horses'  hoofs.  The  city 
engineer  stated  that  the  road  had  been  giving 

•See    KiikIii  'InR-ContrnrtltiR,   Mny  2fi.  1909, 
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entire  satisfaction  and  that  no  work  had  been 
done  on  it  since  its  construction.  Over  the 
eastern  half  of  the  road,  along  each  side  and 
about  2  ft.  from  the  edge  of  the  metaling,  one 
and  sometimes  two  shallow  ruts  about  Vz  in. 
deep  and  from  3  to  4  ins.  wide  were  in  evi- 
dence. These  indicate  that  the  shoulders  are 
insecure  at  this  section. 

About  100  ft.  from  the  eastern  end,  and 
half  way  toward  the  crown,  one  small  cup 
hole  had  developed,  in  which  stones  could 
easily  be  loosened.  Elsewhere  there  was  no 
indication  of  loose  material.  The  thin  dust 
coat  that  gave  the  surface  a  general  appear- 
ance of  sheet  asphalt  had  been  worn  awav 
and  in  three  places  underlying  limestone  was 
exposed.  This  stone  was,  however,  thorough- 
ly bonded  and  showed  no  indications  of 
raveling. 

The  surface  was  everywhere  hard  and  well 
compacted,  and  a  small  specimen  of  the  rock 
asphalt  when  dug  up  and  warmed  in  the  hand 
showed  that  the  bitumen  still  had  considerable 
life. 


Steam  Rollers  and  Road  Rolling :  Man- 
agement, Working  and  Repairs.* 

GENERAL  INSTRUCTIONS   FOR  DRIVERS. 

In  the  working  of  steam  rollers  it  will 
probably  be  most  convenient  if  I  first  set  out 
my  suggestions  in  the  form  of  "general  in- 
structions" for  the  use  of  drivers,  especially 
as  the  successful  working  of  the  rollers  de- 
pends more  upon  those  men  than  upon  any 
other  single  factor;  for  with  a  really  able  and 
conscientious  man  on  the  engine  the  rest  lies 
with  the  road  surveyor — and  his  authority. 

First,  then,  "catch  your  hare,"  bearing  in 
mind  that  you  are  not  likely  to  obtain  your 
best  helper — an  efficient  driver — in  any  hap- 
hazard manner.  Personally  I  should  want  to 
see  a  likely  man  at  work  on  his  engine  after 
making  searching  enquiry  into  his  record  and 
experience,  while  putting  him  through  a  viva- 
voce  examination,  which,  though  thorough  and 
absolutely  practical,  would  be  quite  fair  to 
the  would-be  driver  of  my  engine.  Having 
got  your  man,  let  him  understand  that  you  not 
only  know  the  difference  between  slackness 
and  efficiency,  but  how  to  reward  his  work — 
briefly  my  policy  is  to  lead  men,  but  drive 
machines,  and  to  do  both,  not  somehow,  but 
well. 

As  I  propose  to  deal  elsewhere  with  the 
general  management  and  organization  of 
work,  I  will  now  set  out  a  typical  programme 
for  the  usual  period  between  washing-out 
days — namely,  fortnightly.  Having  on  the 
Saturday  left  the  roller  in  the  most  conve- 
nient available  place  near  the  work,  and 
maneuvered  the  roller  and  water  van  into  the 
best  position  for  the  fortnightly  washing  out, 
we  may  commence  with  : 

Washing-out  Monday. — It  is  absolutely  nec- 
essary that  the  boiler  should  be  quite  cold 
before  commencing  to  wash  out,  as  washing 
out  a  warm  boiler  with  cold  water  is  very 
apt  to  cause  leakage  to  plates  or  tubes,  owing 
to  the  unequal  contraction  which  is  set  up. 
If  any  other  working  day  is  chosen  to  do  this, 
but  especially  Saturdays,  there  is  a  great 
temptation  to  commence  washing  out  before 
the  boiler  has  had  time  to  get  cold,  while  in 
other  respects,  if  this  work  is  put  off  from 
the  beginning  to  the  end  of  the  week,  it  is 
very  apt  to  be  scamped.  This  is  all  the  more 
serious  inasmuch  as  the  general  efficiency  of 
the  engine  is  largely  dependent  upon  the 
thoroughness  with  which  this  work  is  carried 
out.  Personally  I  would  not  allow  a  driver 
to  wash  out  on  any  other  day,  and  from  ex- 
perience I  find  that  a  little  extra  payment  for 
the  driver  and  his  assistant  means  that  the 
roller  is  thoroughly  washed  out,  cleaned  down, 
and  ready  to  work  within  an  hour  of  the 
somewhat  later  starting  time  which  is  general 
for  Mondays.  At  any  rate,  if  this  method  is 
adopted  it  will  be  found  that  by  noon  the 
roller  will  have  caught  up  with  the  spreaders 
of  road  metal,  so  that  it  will  be  seen  that  the 

*Prom  a  paper  by  "Walton  Maughan,  presented 
at  the  Rochester  meeting-  of  the  Institution  of 
Municipal  Engineers  of  Great  Britain.  June  1, 
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selection  of  this  day  not  only  means  efficiency 
all  round,  but  that  one  day's  work  in  twelve 
is  gained  as  compared  with  the  Saturday 
wash  out. 

Now  set  about  the  washing  out  in  a  thor- 
ough and  systematic  manner  which  will  re- 
sult in  the  boiler  being  scrupulously  clean.  If 
you  cannot  obtain  a  pressure  of  water  for 
this  purpose  you  must  use  a  force  pump,  if 
j'ou  are  to  get  all  the  accumulated  sediment 
from  the  boiler,  as  parts  cannot  be  effectively 
cleared  without  this  necessary  accessory.  Be 
most  particular  to  see  that  there  is  no  deposit 
of  scale  lodged  up  between  the  stays,  but 
push  the  mud  rake  between  these  wherever 
possible,  as  where  there  is  a  deposit  of  scale 
there  is  sure  to  follow  a  crack  in  the  fire-box. 
Go  through  all  tubes  with  a  good  tube  brush 
before  lighting  the  fire.  If  using  smoky  coal 
it  is  sometimes  necessary  to  run  through  the 
tubes  again  before  steam  can  be  raised,  owing 
to  the  smoke  staying  in  the  fire-box  and  keep- 
ing down  the  fire.  The  water  tank  of  the 
tender  should  be  well  cleaned  out  frequently, 
otherwise  the  accumulated  dirt  will  either 
cause  trouble  with  the  injector  or  pass  into 
the  boiler. 

Lubrication. — Oil  every  bearing  of  the  en- 
"gine  properly  before  starting  out,  renewing 
any  oil  trimmers  (or  syphons)  which  have 
not  been  feeding  properly.  All  oil  should  be 
fed  through  trimmers  properly  made  up — i.  e., 
with  fine  brass  wire  and  worsted — as  oil  fed 
direct  from  feeder  to  bearings  is  sometimes 
the  cause  of  the  brasses  cutting,  owing  to 
dirt  being  in  the  oil  or  getting  in  the  spout 
of  feeder.  Therefore  the  trimmer  is  a  nec- 
essary protection,  and  keeps  the  bearing  free 
from  grit,  while  at  the  same  time  regularity 
of  feeding  is  ensured.  Use  only  the  best 
quality  lard  oil  of  guaranteed  purity  for  lubri- 
cating all  over  a  steam  engine,  with  the  ex- 
ception, of  course,  of  the  cylinders,  for  which 
cylinder  oil  of  the  best  quality  only  should 
be  used.  Be  most  particular  to  fill  the  lubri- 
cators of  cylinders  twice  each  day,  and  keep 
a  close  eye  upon  their  feeding.  Any  irregular- 
ity here  is  fatal  to  efficiency.  In  lubrication, 
as  in  most  else,  best  is  cheapest.  I  have  used 
lard  oil  of  guaranteed  purity  for  years,  and 
I  have  had  to  use  other  oils  said  to  be  just 
as  good,  or  better;  these  latter  were  for  trial 
purposes,  and  all  I  can  say  is  that  these  pur- 
poses were  certainly  effected,  as  the  use  of 
these  proved  a  continuous  trial  to  me.  The 
worsted  of  each  trimmer,  with  the  exception 
of  that  on  the  connecting-rod  big  end,  should 
rest  on  the  bottom  of  the  oil  cup  and  pass 
down  the  feed  pipe  well  below  the  bottom  of 
the  cup.  In  the  exception  named,  however,  as 
the  oil  will  be  thrown  over  the  syphon  and 
pipe  every  revolution  of  the  crank  shaft,  the 
worsted  of  the  big-end  syphon  need  only  pro- 
ject Vz  in.  or  so  out  of  the  feed  pipe  to  secure 
proper  lubrication ;  but  as  this  is  the  most  im- 
portant high-speed  bearing,  if  you  err,  this 
must  be  on  the  side  of  generosity.  See  that 
the  air  vents  are  clear,  and  renew  the  worsted 
frequently,  otherwise  syphonage  will  be  de- 
fective or  impossible. 

Cleaning  Out  Ashpan. — Clean  out  the  ash- 
pan  thoroughly,  as  neglect  to  do  this  is  the 
cause  of  the  fire-bars  becoming  bent  and 
spoiled  through  getting  red  hot  from  the  un- 
derside. Any  bent  or  defective  fire-bars  must 
be  replaced  at  the  earliest  possible  opportun- 
ity— do  not  use  the  ashpan  as  a  grate  unless 
you  are  seeking  trouble. 

Firing. — A  really  first-class  fireman  needs 
no  poker  during  working  hours;  therefore  be 
determined  to  be  able  to  leave  that  oft-mis- 
used article  behind  when  starting  out  for  the 
day.  It  is  best  to  fire  with  a  nice  thin  fire, 
particularly  on  the  outside  of  the  fire-grate. 
If  a  roller  in  good  order  is  properly  fired,  1 
ton  (2,240  lbs.)  of  fairly  good  coal  should  be 
sufficient  to  last  a  week,  rolling  in  at  least 
30  tons  of  stone  per  day  on  ordinary  roads 
under  fair  rolling  conditions;  or,  say,  10  tons 
of  stone  consolidated  for  every  112  lbs.  of 
coal  used,  provided,  of  course,  brains  are  the 
controlling  factor. 

General  Cleaning. — This  should  be  done 
regularlv  each  day,  and  at  any  spare  mo- 
ments during  each  day.    A  driver  or  assist- 


ant who  takes  a  real  pride  in  his  engine  will 
never  let  an  opportunity '  slip  during  the  day 
.of  putting  in  a  little  work,  which  will  mean 
that  at  the  close  of  the  day  practically  only 
a  few  finishing  touches  are  necessary — in 
short,  to  amend  the  old  proverb  to  suit  our 
present  purpose,  we  might  say  "a  rub  in  time 
saves  nine — scrubs."  This  method  of  cleaning 
will  be  found  much  easier  than  if  this  most 
necessary  work  is  left  for  two  or  three  days 
at  a  time,  when  sometimes  it  is  left  undone 
altogether,  and  to  my  mind  a  dirty  engine  is 
a  disgrace,  not  only  to  those  in  charge,  but 
also  to  the  owners  or  the  surveyor.  More- 
over, for  both  driver  and  assistant,  slovenly 
methods  mean  more  work  and  less  pay, 
whereas  a  thoroughly  clean  and  "well-kept- 
up"  engine  is  generally  as  sure  a  source  of 
gratification  on  grounds  which  might  be 
classed  under  the  term  efficiency  as  it  is  on 
the  score  of  appearance  alone.  It  is  best  to 
plan  out  this  work,  just  as  it  is  to  systematize 
all  other  work,  whether  it  is  in  connection 
with  rollers  or  anything  else.  If  the  driver 
looks  after  "the  top" — i.  e.,  everything  over 
the  boilers,  from  cylinders  to  dash-plate — he 
will  the  better  know  the  condition  of  each 
bearing  or  part  from  day  to  day,  while  his 
assistant  can  better  look  after  the  paintwork 
— boiler,  tank,  wheels,  etc.  Each  will  then 
concentrate  on  his  own  part,  while  the  sur- 
veyor can  compare  in  a  moment  the  respective 
degrees  of  cleanliness  and  efficiency  each  man 
attains  in  this  daily  work. 

To  keep  the  engine  clean  it  is  necessary  to 
wash  off  all  mud  with  plenty  of  water,  as 
grit  rubbed  about  the  painted  parts  is  sure 
to  scratch  those  surfaces ;  clean  down  after- 
wards with  some  clean  oil  and  best  cotton 
waste.  All  bright  steel  parts  or  iron  of  any 
sort  that  is  bright  should  always  be  slightly 
greased  with  a  little  best  Russian  tallow  on 
some  clean  waste.  I  might  here  remark  that 
all  that  melts  is  not  tallow,  even  of  a  sort. 
If  all  bright  or  iron  parts  are  tallowed  after 
being  cleaned,  there  will  be  no  trouble  with 
rust,  no  matter  whether  there  are  showers  of 
rain  or  even  if  it  rains  all  day.  No  parts 
previously  treated  in  this  way  should,  how- 
ever, be  touched  while  still  wet,  as  so  doing 
will  cause  rust. 

Notes  on  Daily  Working. — As  the  work  for 
each  day  during  the  fortnight  after  "Washing- 
out  Monday"  is  practically  the  same,  the  fol- 
lowing notes  may  be  taken  in  a  general  sense 
and  the  instructions  followed  generally  from 
day  to  day,  in  the  order  and  manner  best 
suited  to  meet  the  requirements  of  each  par- 
ticular roller  and  the  conditions  applicable 
to  the  work  it  has  to  do.  In  the  morning  after 
making  up  the  fire  clean  the  parts  and  tallow 
them  where  the  covering  sheet  or  tarpaulin 
has  rubbed  the  tallow  off ;  also  a  little  tallow 
on  the  boiler  will  do  good.  The  fire-box, 
chimney,  smoke-box.  and  all  boiler  plating 
should  be  cleaned  with  tallowed  waste — what 
has  been  used  on  "the  top"  will  do  first-rate ; 
so  practice  economy,  especially  when  using 
good  stuff.  If  the  chimney  or  any  boiler  plat- 
ing requires  to  be  blackened  to  get  a  better 
colour,  a  little  lamp-black  and  linseed  oil, 
mixed  to  the  consistency  of  ordinary  paint, 
will  be  found  one  of  the  best  mixtures  to  give 
the  desired  color  and  stand  the  excessive  heat 
all  these  parts  are  subject  to.  After  the  en- 
gine has  finished  for  the  day.  the  paint  on 
the  tank,  wheels,  and  gear-case  should  be 
washed  down  before  being  left  for  the  night, 
as  mud  left  on  the  paintwork  until  morning 
is  sure  to  spoil  the  varnish. 

Banking  up  Fire. — When  closing  down  for 
the  night  the  fire-box  should  be  cleared  of 
cinders  and  rubbish  collected  during  the  day, 
and  only  a  very  limited  amount  of  fire,  say 
about  three  fire  shovelfuls,  left  in  the  box  up 
towards  the  front  end  '.'under  the  tubes." 
Then  fling  cross-wise  a  good-sized  lump  of 
coal,  as  large  as  can  be  got  through  the  fire- 
hole,  on  this  little  fire  about  TS  in.  from  the 
front  end  of  the  box,  with  two  or  three 
lumps  thrown  over  beyond  the  first  lump — •". 
<•.,  near  or  against  the  tube  plate — and  then 
carefully  throw  a  few  shovelfuls  of  small 
coal  over  the  lumps.  A  fire  made  in  this  way 
will  be  good  in  the  morning,  and,  with  the 
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ashpan  kept  in  its  proper  place — namely,  tight 
against  the  foundation  "ring" — and  the  damp- 
er lid  and  fire  door  and  all  apertures  therein 
quite  closed,  thus  keeping  all  air  from  getting 
to  the  fire,  there  will  be  no  necessity  to  cover 
up  the  top  of  the  chimney,  which  procedure 
I  consider  is  bad,  owing  to  the  resultant 
smoke  which  is  bottled  up  under  the  sheet. 
This  not  only  damages  the  paintwork,  but 
discolors  all  bright  or  steel  parts.  Covering 
the  top  of  the  chimney  tends,  moreover,  to 
choke  up  the  exhaust  pipe,  which  means  back 
pressure  on  the  piston  and  consequent  loss  of 
power  of  the  engine.  Prevention  here  is,  as 
ever,  better  than  cure,  so  endeavor  to  pre- 
vent the  air  gaining  admission  to  the  fire 
through  badly  fitting  joints  of  the  ashpan  and 
lid,  but  if  too  much  air  still  gets  in,  open  the 
smoke-box  lid  just  sufficiently  to  put  this 
right. 

From  the  foregoing  remarks  it  will  be  seen 
that  careful  banking  up  on  the  lines  laid  down 
means  a  considerable  saving  of  time,  espe- 
cially from  the  point  of  view  of  the  driver 
and  his  assistant;  while  all  danger  such  as 
might  result  from  steam  blowing  off  during 
the  night  is  avoided,  and  the  cleaned-down 
engine  of  the  night  before  is  found  in  this 
condition  in  the  morning,  while  there  will 
also  be  a  fire  in  the  fire-box  just  ready  to 
brighten  up  without  the  use  of  the  "blower," 
which  is  a  fitting  I  never  allow  on  any  en- 
gine under  my  supervision  under  any  pretence 
whatever,  of  which  more  anon. 

ADJUSTMENT  AND  REPAIRS. 

Having  dealt  with  the  daily  work  on  the 
engine,  I  will  now  deal  with  the  more  tech- 
nical considerations  of  adjustments  and  re- 
pairs. My  endeavors  in  so  doing  will  be  di- 
rected mainly  with  the  idea  and  in  the  hope 
of  not  only  enabling  owners  and  drivers  of 
steam  rollers  to  get  the  best  out  of  their  en- 
gines, but  to  help  to  make  the  driver  really 
master  of  his  work. 

Front  Wheels. — Keep  the  front  wheels 
washered  up  tightly,  especially  on  the  outside, 
and  all  oil  holes  clear  of  dirt.  When  oiling 
these  see  that  there  is  nothing  in  the  oil  tubes 
to  stop  the  oil  from  getting  down  to  the  shaft. 

Hind  Wheels. — Keep  these  washered  up 
tightly  also,  especially  on  the  brake  drum  side, 
as  this  keeps  the  spur  wheel  and  drum  tighter 
on  the  keys  in  the  shaft.  A  little  oil  put  in- 
side the  hubs  will  help  to  keep  them  from  get- 
ting slack  on  the  shaft.  I  here  venture  to 
suggest  to  certain  makers  of  steam  rollers 
that  proper  lubricators,  similar  to  those  on 
•commercial  motor  vehicles,  could  well  take 
the  place  of  tubes  and  plugs  of  wood.  Keep 
-the  bolts  tight  which  hold  the  axle-boxes, 
tender  and  horn  plates  together,  though  on 
engines  which  have  a  fixed  and  unsprung 
scarifier  fitted  this  will  be  found  no  easy  mat- 
ter. At  this  moment  my  compound  engine 
will  have  to  have  attention  in  this  respect  im- 
mediately; in  fact,  such  is  the  damage  done 
to  this  excellent  engine  by  this  most  unmc- 
chanically-designcd  appliance,  that  I  shall  hesi- 
tate a  good  while  before  again  using  it,  as 
this  is  doing  irreparable  damage  to  the  en- 
gine. 

Hind  Axle. — The  bind  axle  bearings  of  an 
Aveling  &  Porter  roller  were  until  recently 
constructed  of  white  metal,  and  if  these  arc 
not  taken  care  of  the  driver  will  soon  find  the 
spur  wheel  jarring  and  bringing  a  lot  of  the 
weight  (which  ought  to  be  wholly  on  the 
hind  axle)  on  the  third  motion  shaft.  The 
use  of  gun-metal  by  this  firm  for  these  bear- 
ings now  will,  in  the  opinion  of  the  author, 
tend  to  prevent  this.  It  is  a  real  improve- 
ment not  merely  a  change.  Keep  this  axle 
well  oiled,  al  least  twice  daily  when  rolling, 
but  oflcner  when  travelling,  otherwise  the  oil- 
ways  in  the  metal  will  be  rut  nut,  which  would 
mean  a  lot  of  bother  to  get  the  oil  down,  not 
to  iik  lit  ion  the  damage  and  great  expense  of 
iil)sei|iienl  necessary  repairs.  Certain  makes 
of  steam  rollers  are  fitted  with  brasses  in 
thetc  bearing!,  and  the  same  thing  happens 
to  these  if  not  kept  welt  oiled. 

Clearing. — Tlx-  gearing  put  into  our  rollers 
now  is  vastly  different  from  the  cast  variety 
v\lii<li  did  duly  until  superseded  by  the  ma- 


chine-cut gearing  now  universal  in  all  high 
grade  work.  The  quietness  of  gearing  de- 
pends altogether  upon  the  accuracy  with  which 
they  are  cut  and  assembled,  while  their  life 
depends  upon  the  material  and  the  thorough- 
ness with  which  they  are  constructed.  I  be- 
lieve the  gears  for  our  "Invictas"  are  now  all 
machine-moulded  and  ground,  and  of  a  stand- 
ard of  suitability  for  the  work,  similar  to  that 
of  the  heat-treated  chrome-nickel  steel  gearing 
which  is  put  into  the  leading  steam  card. 

Sleeve  Gear. — The  driver  should  see  there 
is  not  too  much  play  in  the  sleeve  gear,  else 
when  running  backwards  the  strain  will  come 
up  against  the  change  speed  forks  instead  of 
on  the  brass  bushes  inside.  When  these 
bushels  get  worn  they  should  be  replaced  with 
new  ones,  and  these  should  be  kept  well  oiled, 
otherwise  they  will  cut  badly ;  so  that,  alto- 
gether, you  will  see  that  efficient  lubrication 
is  an  absolute  necessity  all  over  the  engine. 

Oil  Trays. — Another  fitting  which  is  a  de- 
cided improvement  is  the  oil  tray  beneath  the 
slide  bars  and  over  the  top  of  the  boiler, 
which  is  fitted  so  as  to  catch  the  oil  which 
would  otherwise  run  down  the  boiler  side  or 
collect  dirt  on  "the  top." 

Crank  Shaft. — This  shaft  requires  close  at- 
tention if  an  engine  is  to  go  well  and  run 
sweetly.  Many  drivers  allow  the  brasses  to 
suffer  a  lot  of  damage  by  not  attending  to 
them  in  time,  but  sometimes  through  not 
knowing  how  to  do  them  up  properly.  For 
instance,  a  pair  of  crank  or  big-end  brasses 
wear  practically  wholly  at  back  and  front — 
not  at  top  and  bottom — and  sometimes  these 
will  knock  and  make  a  lot  of  noise  through 
getting  slack  between  the  strap  wherein  they 
fit.  But  by  catching  hold  of  the  rod  and  lift- 
ing it  up  and  down  you  will  see  if  this  is  the 
case,  and  if  you  find  any  play  there  it  is  bet- 
ter to  cut  out  a  thin  liner  of  steel  and  fit  un- 
derneath the  brasses  to  tighten  them  than  let 
the  hammering  continue — with  dire  results. 
To  lift  the  cotter  after  it  is  down  too  low 
from  closing  up  the  brasses  take  the  brasses 
out  and  cut  iron  liners  about  1/16  in.  thick  and 
put  in  at  back  and  at  front.  It  is  necessary' 
that  the  piston  travel  should  be  in  the  same 
place,  as  near  as  possible,  and  if  there  is  too 
much  put  in  front  the  piston  is  carried  that 
much  further  forward,  but  by  putting  in 
equal  liners  in  front  and  also  behind  there  is 
obviously  no  difference  whatever  in  the  travel 
of  the  piston. 

Crank  Brasses. — After  the  crank  brasses 
have  been  working  some  time  it  will  be  found 
difficult,  or  perhaps  impossible,  to  keep  these 
cool  and  close  to  the  sha'ft  at  the  same  time. 
Immediately  you  find  these  cannot  be  closed 
enough  without  running  hot  take  same  out 
and  scrape  the  top  and  bottom,  where  binding 
usually  takes  place.  After  scraping,  as  indi- 
cated, put  a  little  paint  (black  or  red)  on  the 
crank,  and  then  try  one  of  the  brasses  at  a 
time,  taking  care  to  turn  backwards  and  for- 
wards a  few  times.  Then  it  will  be  seen  on 
examination  of  paint  on  the  brass  where  it  fits 
tightest.  The  brass  should  touch  well  in  the 
middle  when  finished,  while  there  should  not 
be  too  much  taken  off  the  joints  (or  ends)  ; 
if  the  point  is  open  1/16  in.,  this  is  sufficient 
allowance  for  closing  up.  Tn  fact,  if  they 
are  "brass  and  brass"  they  assist  in  strength- 
ening each  other,  and  wear  less  between  the 
strap,  while  they  will  run  a  considerable  time 
without  further  attention  if  properly  lubri- 
cated by  using  a  trimmer  specially  made  up 
with  wire,  and  only  just  sufficient  worsted  to 
till  the  oil  pipe.  Care  should  also  be  taken  to 
file  the  joints  square:  keep  trying  same  in 
the  strap,  when  it  will  be  seen  where  to  take 
off. 

Crank-Shaft  Brasses. — The  outside  brasses 
of  crank  shaft  very  rarely  require  closing  up. 
the  one  on  the  pump  side  requiring  most  at 
tentlOn,  owing  to  the  crank  being  on  th.it  side. 
The  best  way  of  doing  this  is  to  hold  one 
spanner  on  the  bottom  nut  of  either  stud  and 
another  on  the  check  nut  (or  lock  nut),  hold 
int!  bottom  nut  still  while  the  oilier  is  loosened, 
then   turn    nut,   say,   half   a   turn,  then  lock 

again,  doing  both  itudi  alike. 
Fly  Whtil,   Little  need  be  said  concerning 


this,  but  be  sure  it  is  keyed  absolutely  tight 
on  the  crank  shaft,  and  "do  not  use  it  as 
an  anvil." 

Fly-Wheel  Brake.— Every  roller  should  be 
fitted  with  a  fly-wheel  brake,  preferably  oper- 
ated by  the  foot,  as  the  drivers'  hands  have 
enough  to  do  already.  The  ordinary  hand 
brake  is  generally  almost  useless,  and  cer- 
tainly will  not  hold  a  heavy  roller  on  a  steep 
gradient,  even  when  a  special  brakesman  is 
employed,  whereas  a  good  fly-wheel  brake  is 
infinitely  quicker  and  more  powerful,  and  thus 
obviates  the  necessity  of  holding  the  engine 
with  the  reversing  lever,  not  only  on  gradients, 
but  stopping  in  ordinary  working. 

Eccentric. — The  eccentric  very  rarely  re- 
quires adjustment  if  regularly  and  properly 
oiled.  These  have  been  known  to  run  14  years 
without  other  attention,  and  without  the 
slightest  knocking.  The  pump  strap  is  more 
likely  to  require  adjusting  first,  and  this 
should  be  done  with  great  care.  First  dis- 
connect from  the  rod,  then  take  out  brass 
liner,  which  will  be  found  between  the  two 
arms  of  the  strap,  and  thin  down  evenly;  it 
is  best  to  make  sure  by  gauging  them  over 
with  a  pair  of  calipers,  as  if  one  side  is 
made  thinner  than  the  other  the  two  arms  of 
the  strap  will  be  on  the  twist.  After  you 
have  thinned  down  both  liners,  put  the  strap 
together  again  and  try  it  round  by  hand  be- 
fore connecting  the  rod,  as  these  straps  should 
turn  quite  easily  and  on  no  account  fit  tight, 
or  they  will  seize,  and  either  bend  the  rod 
or  break  the  strap.  I  have  noticed  this  more 
often  occurs  after  the  strap  has  been  set  up, 
which  goes  to  show  they  are  nearly  alwavs 
closed  up  too  tightly,  having  regard  to  the 
high  speed  at  which  they  run.  If  the  pump 
strap  is  too  tight  you  had  better  "look  out." 
as  when  the  strap  and  tumbler  seize  the  rod 
bends  and  out  comes  the  plunger,  when, 
should  the  driver's  head  be  in  the  way,  it 
would  probably  mean  his  death.  A  somewhat 
similar  result  will  occur  if  the  passage  into 
the  boiler  is  not  kept  clear,  and  at  least  equal 
to  passing  the  water  delivered  by  the  pump, 
only  in  this  case  the  rod  and  plunger  will  not 
fly  back  with  the  tumbler.  For  instance,  I 
once  knew  of  a  pump  bursting  through  hav- 
ing a  new  seat  for  the  check  valve  put  in  by 
an  apprentice,  who  let  this  a  little  higher 
(or  longer)  than  the  old  one,  thus  causing 
the  valve  to  be  a  little  too  high.  This  allowed 
the  cover  to  tighten  down  on  top  of  the  valve, 
and  thus  prevented  any  lift,  so  that  the  water 
could  not  get  away  from  the  plunger,  and 
caused  the  damage  stated. 

Slide  Valve. — This  valve  should  be  a  driv- 
er's first  consideration  and  constant  care,  as 
what  the  main  spring  is  to  a  watch  the  slide 
valve  is  to  the  engine,  and  any  defective  func- 
tioning of  this  valve  probably  means  a  greater 
loss  than  all  other  defects  combined.  The 
slide  valve  of  an  Aveling  &  Porter  roller  is 
held  in  position  on  the  rod  by  two  nuts  on 
each  side  of  the  valve,  and  sometimes  there  is 
some  play  between  the  nuts  and  the  valve, 
after  the  engine  has  been  working  some  length 
of  time,  owing  to  the  nuts  getting  worn  on 
the  face  against  the  sides  of  the  valve.  When 
this  is  the  case  there  is  a  lot  of  clicking  on 
the  slide-valve  spindle  when  the  engine  is 
running  at  a  high  rate  of  speed,  the  noise 
being  much  worse  when  the  valve  is  dry.  To 
remedy  this,  close  up  the  nuts,  though  not  too 
closely,  as  the  valve  must  be  free  between  the 
nuts  to  go  up  to  the  face  freely,  otherwise  it 
will  be  held  away  from  the  face  instead  of 
going  up  with  the  steam.  In  the  first  place, 
the  driver  should  be  certain  it  is  properly 
lubricated,  as  sometimes  this  is  where  the 
valve  first  goes  wrong  through  cutting  after 
gelling  dry,  which  is  always  worse  when  work 
ing  on  a  hill,  especially  if  the  reversing  lever 
is  much  used.  This  is  where  a  fly  w  heel  brake 
shows  to  best  advantage,  but  if  you  have  only 
the  usual  brake  be  sure  this  is  in  proper  or- 
der, and  used  in  preference  to  the  reversing 
lever,  .is  too  much  holding  with  the  lever 
brings  soot  and  ashes  off  from  the  chimney 
through  the  exhaust  pipe,  which  soon  makes 
the  valve  dry,  then  the  next  thing  is  cutting 

and  an  uneven  face  where  steam  will  soon 

blow  through. 
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Link  Motion. — Link  motion  and  reversing 
gear  as  now  used  on  every  steam  roller  is 
practically  the  same  as  when  left  by  its  great 
inventor,  George  Stephenson,  nearly  a  cen- 
tury ago.  It  is  most  important  that  the  whole 
device  be  kept  in  the  highest  state  of  efficiency; 
no  play  whatever  should  be  allowed  in  any 
of  the  joints  or  the  result  will  be  a  great  re- 
duction in  the  power  of  the  engine,  coupled 
with  uneconomical  working. 

Piston. — For  a  piston  to  run  nicely  it  must 
be  properly  lubricated  with  best  cylinder  oil 
only — and  that  freely — not  stinted  as  I  have 
heard  some  drivers  remark.  But  if  the  slide 
valve  is  fed  regularly  the  pistion  will  keep  all 
right  unless  the  engine  has  been  priming, 
which  is  very  bad  for  the  piston,  and  is  some- 
times the  cause  of  broken  rings.  In  such  a 
case  put  in  some  cylinder  oil  at  once,  other- 
wise the  rings  will  cut  or  score  the  cylinder, 
as  there  is  Vs-in.  expansion  on  some  rings, 
and  on  others  even  more.  To  take  out  the 
piston  at  any  time  after  you  have  the  cover 
off  it  is  necessary  to  have  a  taper  wedge 
that  will  go  through  the  hole  in  the  cross- 
head  for  that  purpose — if  the  engine  has  the 
newer  or  "barrel"  slides.  But,  on  the  older 
or  slide-bar  type,  a  taper  chisel  will  do  to  put 
down  in  front  of  the  little  end  of  connecting 
rod  and  cross-head,  where  the  small  end  of 
piston  rod  will  be  seen,  when  the  piston  will 
be  forced  out  by  the  chisel  being  carefully 
driven  down  through.  The  piston  rings,  when 
properly  fitted  in,  should  be  so  that  you  can 
move  them  each  way  between  the  bodies  by 
the  tap  of  a  hammer  shaft.  But  they  should 
not  be  too  slack,  or  there  will  be  a  slight  blow 
through,  even  if  they  fit  the  cylinder  well.  If 
the  rings  are  too  slack  between  the  bodies, 
there  should  be  some  taken  off  the  insides  of 
the  bodies  where  they  fit  against  each  other, 
great  care  being  taken  to  take  off  no  more 
from  one  side  than  the  other,  as  the  bodies 
must  be  true  if  the  rings  are  to  fit  nicely. 
Allow  exactly  the  same  clearance  at  both 
ends  of  the  cylinder  for  the  piston. 

Packing  Rods. — First  clean  all  the  old  pack- 
ing out,  then,  if  using  asbestos  packing,  cut 
the  packing  into  lengths  according  to  the  size 
of  the  rod  by  measuring  the  packing  around, 
and  insert  the  cut  rings  of  packing  with  the 
joints  alternately  at  top  and  bottom  until  full, 
ramming  each  piece  home  with  the  gland,_  as 
it  is  put  in,  when  it  will  be  steam-tight,  with- 
out tightening  up  gland  very  much.  The 
packing  shoud  not  be  too  tight,  or  the  rods 
will  soon  run  hot. 

Taps. — Leaky  taps  should  be  ground  in  at 
once,  to  avoid  spoiled  plates  through  allowing 
a  drip  on  to  them.  First  take  out  the  tap  alto- 
gether, then  take  out  the  plug  and  get  some 
very  fine  emery,  and  also  some  clean  water  in 
a    suitable    vessel.     Take    particular  notice 


where  the  plug  bears  hardest,  which  can  be 
easily  seen,  then  dip  into  the  water  one  part 
of  the  tap,  putting  on  a  little  emery  where 
it  bears  the  hardest,  and  then  work  round 
backwards  and  forwards,  lifting  the  one  part 
a  little  sometimes  and  putting  on  a  little 
emery  now  and  then,  until  the  plug  fits  the 
tap  well.  You  may  require  to  file  down  the 
square  a  little,  so  that  the  nut  can  tighten  the 
plug  into  the  tap. 

Injector. — An  injector  for  feeding  the  boil- 
er is  much  better  than  a  pump,  as  there  is 
less  wear  and  tear,  while  the  water  enters 
the  boiler  warm  instead  of  cold,  and  the 
steam  returns  to  the  boiler  only  in  a  con- 
densed state.  But  if  an  injector  is  to  func- 
tion properly,  it  must  be  kept  scrupulously 
clean.  The  check  valve  against  the  boiler 
should  be  regularly  taken  out,  and  all  the 
scale  cleaned  off,  as  also  from  the  seat.  With 
the  injector  the  loss  of  steam  is  much  less, 
while  the  boiler  is  filled  much  quicker  than 
with  the  pump. 

Water  Tank. — To  prevent  dirt  getting  into 
the  injector,  thoroughly  clean  out  the  water 
tank  regularly,  and  keep  it  always  as  clean 
as  possible — then  there  will  be  very  little 
trouble  with  the  injector. 

Pump. — There  is  very  little  a  driver  can  do 
to  a  pump  except  to  keep  it  properly  packed 
and  in  thorough  order  for  the  work  required 
of  it.  Keep  the  passage  into  the  boiler  free 
from  scale,  also  open  the  pet  cock  after  turn- 
ing the  feed  off,  then  it  is  not  so  likely  to  get 
hot  and  let  the  water  come  back  from  the 
boiler.  Pump  valves  should  have  about  1/16 
in.  of  lift. 

Combined  Saddle  Piece  and  Chimney  Base. 
— One  of  the  weakest  parts  of  a  roller  after 
it  has  been  out  some  years — unless  it  has  been 
taken  great  care  of — is  the  boiler  plating  be- 
neath the  saddle  or  chimney  base,  especially  if 
the  "blower"  is  much,  or  the  engine  is  allowed 
to  prime  much — two  trade-marks  of  the  slov- 
enly driver.  From  these  causes,  owing  to 
water  collecting  about  there,  that  plating  is 
going  to  rust  away  very  quickly,  and  the  ex- 
tent of  this  damage  has  surprised  a  good 
many  drivers  and  others  when  this  part  has 
been  stripped  so  that  it  could  be  seen.  The 
author  has  known  of  cases  where  portions  of 
the  smoke-box  which  should  have  been  V2 
in.  thick  were  found  to  be  only  %  in.,  and 
some  less.  As  another  instance,  I  might  say 
that  on  taking  up  an  appointment  in  another 
county  advantage  was  taken  of  the  oppor- 
tunity of  doing  certain  repairs  to  a  roller, 
to  examine  this  part  of  the  roller.  This 
plating  was  completely  gone  in  places,  and  the 
front  end  of  the  boiler  was  hanging  on  little 
more  than  strips  of  metal  along  the  bolt 
lines.  A  little  extra  strain  and  the  front  end 
would  probably  have   parted  company  with 


the  remainder  of  the  roller,  and  ensured  the 
driver  being  hoist  on  the  petard  created  by 
his  own  neglect.  Yet  this  man  asked  me  to 
re-appoint  him.  Instead,  I  got  a  really  good 
man,  and  put  into  the  principles  I  have  en- 
deavored to  embody  in  this  paper,  with  the 
result  shown  below  : 

cs     od  v  3 
*J      o.-  o  £  PS  « 

o«    o  j;  o 0     .  >  Remarks. 
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Predecessor    ..403       31       7%    Approx.  saving 

over  these  fig- 
ures is  shown 
below: 

Author   507       39       5%    6s.  6d.  per  roller. 

Author   559       43       5       9s.  per  roller 

each  day. 

Author   650       50       5       10s.  5d.  per  rol- 
ler each  day. 

The  saving  effected,  as  shown  in  the  last 
column,  merely  refers  to  the  lessened  run- 
ning cost  of  each  steam  roller,  the  total  sav- 
ing based  on  a  comparison  of  the  first  and 
last  figures  given  being  about  38  per  cent  of 
the  entire  expenditure  on  the  working  and 
maintenance  of  the  whole  of  the  steam  roll- 
ers, water  vans,  etc.,  and  also  to  a  large  ex- 
tent that  of  the  rolling  gangs — in  short,  a 
greatly  increased  output  of  work  with  the 
same  plant  and  men,  amounting  to  an  average 
of,  say,  33%  per  cent,  which  would  mean  a 
total  saving  of  thousands  of  pounds  a  year 
in  most  counties. 

Taking  the  average  rolling  conditions  and 
the  efficiency  attainable  throughout  the  coun- 
try as  being  25  per  cent  less  than  the  figures 
shown  above,  I  estimate  that  a  saving  of  no 
less  than  £200,000  per  annum  could  be  ef- 
fected in  England  alone  as  the  result  of  thor- 
ough efficiency  in  this  work.  Further,  I  might 
add  that  in  making  this  calculation  I  have 
provided  for  (1)  annual  or  oftener  inspection 
of  every  roller,  with  a  view  of  ascertaining 
its  mechanical  efficiency,  by  a  mechanical  en- 
gineer, who  should  have  specialized  in  this 
work;  (2)  increased  cost  of  best  quality  coal, 
oil,  sundries  and  accessories;  (3)  increase  of 
10  per  cent  in  wages  of  driver  and  assistant 
of  every  roller  in  the  country. 

We  have  all  our  rollers  examined  by  in- 
surance companies'  engineers  for  their  own 
purposes,  so  why  should  not  a  periodical  ex- 
amination to  ascertain  the  mechanical  effi- 
ciency of  the  rollers  be  instituted,  when  the 
return  on  the  outlay  would  be  immediate,  and 
possibly  a  hundredfold? 


WATER-WORKS     AND     SEWERS  SECTION 


Operation  and  Extension  of  Sewage 
Disposal  Works,  Reading,  Pa, 

The  construction  of  the  present  sewage  dis- 
posal works  for  the  city  of  Reading,  Pa.,  was 
begun  in  1907.  At  that  time  the  system  con- 
tained one  sprinkling  filter  bed,  another  bed 
was  added  in  1909,  and  a  third  bed  is  now 
under  construction  and  is  here  shown  in  Fig. 
2,  3,  4,  and  5.  Fig.  1  shows  the  general  lay- 
out of  the  system  as  it  is  at  the  present  time. 
The  sewage  flows  by  gravity  to  the  sewage 
pumping  station  on  the  north  bank  of  the 
Schuylkill  River.  The  main  outlet  sewer,  as 
it  reaches  the  pumping  station  is  a  54  in.  brick 
conduit,  circular  in  section. 

The  pumping  station  has  an  engine  room,  a 
boiler  room,  and  two  wells  each  20  ft.  in  diam- 
eter. In  one  of  these  wells  a  rotary  sewage 
screen  is  installed.  The  other  well  is  idle 
at  the  present  time  and  will  remain  so  until 
the  volume  of  sewage  requires  the  installation 
of  another  screen. 

The  screen  in  use  in  this  plant  was  patented 
by  Mr.  O.  M.  Weand  of  Reading,  who  was 


the  contractor  for  the  construction  of  the 
entire  sewage  pumping  and  purification  sys- 
tem. This  type  of  screen  is  now  called  the 
Reading  Rotary  Screen  and  is  a  very  effective 
type. 

The  54  in.  brick  sewer  enters  the  well 
through  a  funnel  shaped  sheet  metal  tube 
which  passes  inside  the  rotary  screen.  The 
screen  end  of  this  tube  is  closed,  and  the 
sewage  pours  out  over  a  shelf  or  lip  at  the 
level  of  the  geometric  axis  of  the  tube.  The 
sewage  is  thoroughly  aerated  by  flowing  out 
in  a  thin  sheet  over  this  lip,  and  falls  on  the 
bottom  inner  surface  of  the  screen,  in  the 
half  of  the  screen  adjacent  to  the  sewer. 

The  rotary  screen  proper  is  supported  and 
held  in  place  by  a  rigid  frame  work  of  steel 
and  iron.  The  screen  also  has  a  steel  frame 
work,  (i  ft.  in  diameter  and  12  ft.  long.  This 
frame  is  covered  with  40  mesh  Monell  metal 
wire  cloth  which  is  protected  by  a  %  in.  mesh 
of  No.  12  copper  wire  screen.  The  screen 
turns  at  the  rate  of  8  revolutions  per  minute. 

The  solids,  which  remain  inside  the  screen, 
are  carried  to  the  outlet  end  of  the  screen 


by  means  of  a  worm  conveyor,  and  are  then 
dropped  into  a  box  through  which  vertical 
hoisting  buckets  pass.  The  solids  are  dumped 
on  the  working  floor  at  the  top  and  to  one 
side  of  the  well  in  which  the  screen  is  placed. 
This  floor,  made  of  concrete,  slopes  toward 
the  well  to  facilitate  the  drainage  of  the 
liquid  previously  carried  by  the  solids  and 
liberated  when  the  solids  drop  to  the  working 
floor  from  the  bucket  hoist. 

The  solids  are  shovelled  up  and  placed  in 
gunny  sacks  holding  1  cu.  ft.  each.  The  sacks 
are  placed  inside  of  the  perforated  copper 
basket  of  the  drying  apparatus  known  as  a 
hydro-extractor.  This  copper  basket,  cylin- 
drical in  form,  is  placed  inside  of  a  cylindrical 
case,  and  turned  at  a  high  speed  by  means  of 
a  vertical  shaft  attached  to  the  crank  of  a 
steam  engine.  The  liquid,  about  CO  per  cent 
of  it,  is  thrown  out  through  the  perforations 
in  the  cylindrical  basket  by  centrifugal  force. 
This  apparatus  will  dry  500  lbs.  of  solids  in 
less  than  10  minutes. 

The  bags  are  next  lifted  out  of  the  basket 
and  wheeled  in  a  barrow  into  the  boiler  room. 
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They  are  emptied  onto  a  4  in.  layer  of  fine 
soft  coal  and  the  solids  are  spread  over  this 
layer  of  coal  in  a  thin  layer.  Another  layer 
of  coal  is  placed  on  top  of  the  solids  and  the 
three  layers  are  turned  by  means  of  a  shovel 
until  the  solids  are  uniformly  distributed 
throughout  the  coal.    This  coal  is  then  burned 


is  very  little  scum  on  it  and  only  slight  evi- 
dence of  septic  action. 

The  effluent  from  the  settling  tank  flows 
through  the  gravity  pressure  line  shown  into 
the  two  dosing  tanks  at  the  filter  beds,  thence 
through  the  feed  pipe  system  and  sprinkler 
nozzles  onto  the  surface  of  the  beds.  The 


ency  toward  clogging  at  the  surface  than  did 
the  other  bed.  The  clogging  took  place  in 
the  top  6  ins.  of  the  filter  media  and  caused 
some  pooling  of  the  sewage  on  top  of  the  bed. 
According  to  the  last  annual  report  of  Mr. 
Edw.  B.  Ulrich,  City  Engineer,  this  pooling  is 
most  serious  in  late  winter  and  early  spring. 
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Fig.  1 — General  Plan  of  Reading,  Pa.,   Sewage  Purification  Works. 


under  the  boders,  and  although  the  boiler  chim- 
ney is  not  high,  no  odor  is  apparent  outside 
the  building.  The  pumping  station  is  sur- 
rounded by  dwelling  houses  and  business 
houses  yet  no  complaint  of  nuisance  is  made 
bv  the  people  near  at  hand. 

The  screen  now  in  use  at  Reading  has  a 
capacity  of  8,000,000  gals,  of  crude  sewage  per 
24  hours.  The  solids  in  this  sewage,  run  from 
27  to  35  cu.  ft.  per  1,000,000  gals,  of  crude 
sewage.  One  laborer  handles  the  screen  and 
dryer  for  a  flow  of  5,000,000  gals,  per  day. 
The  screen  is  kept  from  clogging  by  means  of 
small  water  jets  directed  against  it  from  the 
outside.  This  forces  any  solids,  clinging  to 
the  cloth,  to  the  inside  of  the  machine  where 
they  are  carried  forward  by  the  worm  con- 
veyor. The  pipe  from  which  the  jets  issue 
is  parallel  to  the  axis  of  the  screen  and  moves 
back  and  forth  in  a  line  along  its  own  axis  so 
that  all  parts  of  the  screen  are,  in  turn, 
washed  by  the  water  jets.  Grease  and  slime 
are  removed  from  the  screen  by  passing  steam 
jets  against  it  through  the  pipe  ordinarily 
used  for  water  jets.  Hair,  which  is  not  read- 
ily washed  out  of  the  screen  by  the  water  jets, 
is  burned  off  with  a  torch. 


effluent  from  the  beds  passes  through  final 
settling  basins,  and  thence  into  the  river. 

During  the  year  1910  the  quantity  of  sewage 
treated  by  the  works  amounted  to  1,425,000,000 
gals.  To  prevent  septic  action  in  the  settling 
tank  it  was  found  necessary  to  clean  it  six 
times  in  the  course  of  the  year.  On  these  six 
days  the  sewage  was  not  filtered  but  was  dis- 
charged into  the  small  creek  near  the  settling 
tank.  The  effluent  from  the  disposal  works 
has  always  been  satisfactory  to  the  engineer- 
ing division  of  the  Pennsylvania  State  Board 
of  Health. 

In  1910  the  solids  removed  from  the  crude 
sewage  amounted  to  31  cu.  ft.  of  wet  solids 
per  million  gallons  of  sewage  screened.  These 
screenings  contained  about  90  per  cent  mois- 
ture. The  cost  of  screening  was  about  $1.00 
per  million  gallons  of  sewage.  The  cost  of 
sludge  removal  from  the  settling  tank  was 
about  5  cts.  per  million  gallons.  The  total 
amount  of  sludge  removed  from  this  tank 
during  the  year  was  4,280  cu.  yds.  or  322  cu. 
yds.  per  million  gallons  of  sewage  treated  be- 
tween cleanings.  The  sludge  was  disposed  of 
by  draining  it  into  lagoons  near  the  tank. 
The  area  of  these  lagoons  is  about  a  quarter 


As  warm  weather  comes  on  the  accumulated 
solids  are  washed  out. 

The  experience  at  Reading  indicates  that  a  , 
satisfactory  effluent  can  be  obtained  even  with 
some  pooling,  but  that  there  is  a  falling  off 
in  efficiency  from  that  obtained  when  the  beds 
are  in  a  good  condition.  It  was  found  during 
the  past  year  that  the  natural  cleansing  of  the 
filters  could  be  duplicated  by  the  application 
of  hypochlorite  of  lime  to  the  surface  of  the 
filters.  A  small  area  of  the  outer  bed  was  | 
treated  in  this  way. 

At  the  time  the  filter  media  were  placed  on  \ 
the  inner  bed  the  riser  pipes,  bearing  the 
sprinkler  nozzles,  were  left  projecting  1  ft. 
above  the  surface  of  the  bed.  At  one  time 
in  Feb.,  1910,  the  temperature  fell  to  10°  be- 
low zero  and  about  75  nozzles  on  this  bed 
froze  shut.  The  need  of  bringing  the  media 
to  the  top  of  these  riser  pipes  to  prevent 
freezing  is  thereby  shown  to  be  necessary. 

The  final  sedimentation  basins  were  in  con- 
stant use  except  when  it  was  necessary  to 
clean  thein  out.  They  were  cleaned  seven 
times  during  the  year.  The  outer  one  had 
1,283  cu.  yds.  of  sludge  removed  from  it, 
which  corresponds  to  1.95  cu.  yds  per  million 


Fig.  2 — Main  Collecting  Drain,  New  Bed. 


Fig.  3 — Laying  Floor  and  Tile,  New  Bed. 


All  the  liquid  portion  of  llic  sewage,  cx- 
CCpi  ili'  small  amount  evaporated  in  the  boiler 
tires,  i|  pumped  through  the  force  main 
shown  in  f  in  I  up  into  the  cornicle  settling 
tank.     I  his  tank  lias  an  open  lop  and  there 


of  an  acre.  The  sludge  was  uniformly  free 
from    offensive  odors. 

The  clliciency  of  the  two  tillers  in  use  was 
about  tin  same  in  MHO.  The  outer  filter, 
known  as  filter  No.  2,  showed  a  greater  tend 


gallons  treated,  while  the  corresponding  quan- 
tities for  the  other  basin  are  1,117  cu.  \  ds.  and 
2.09  en.  yds.  respectively.  The  sludge  was  re- 
moved by  pumping  it  upon  the  ground  near 
the  basins.     ||  hail  very  little  odor  and  soon 
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became  perfectly  ordorlcss  after  it  was  ex- 
posed to  the  air. 

Mr.  Ulrich  points  out  in  his  report  that 
these  basins  are  faulty  in  design,  inasmuch 
as  the  floors  slope  toward  the  outlet  ends  of 
the  basins.  The  slope  of  the  basins,  as  they 
are  now,  causes  the  precipitated  matter  to 
slide  toward  the  outlet  end  where  fermenta- 
tion causes  it  to  rise,  at  times,  and  increase 
the  impurity  of  the  final  effhient. 

There  is  a  laboratory  at  the  site  of  the  beds 
in  which  chemical  and  bacteriological  tests 
of  the  sewage  at  various  stages  of  its  purifi- 
cation, are  made.  A  graduate  analyst  is  an 
the  laboratory,  eight  hours  each  day  through- 
out the  year.    In  1910  about  GOO  samples  of 


to  2  ft.  and  the  distribution  of  the  filter  in- 
fluent over  the  surface  of  the  beds  is  uniform 
so  that  all  parts  of  the  area  are  in  use.  The 
beds  rest  from  2  to  4  minutes  between  suc- 
cessive sprayings. 

The  writer  spent  an  hour  at  these  beds  on 
one  of  the  very  hot  days  in  May  of  this  year. 
There  was  no  objectionable  odor  from  the 
plant,  even  when  standing  on  the  slag  of  the 
beds  just  clear  of  the  spray. 


The  Interpretation  of  Water  Analyses.* 

In  former  years,  when  waters  were  judged 
merely  from  their  chemical  constituents,  many 
serious  misinterpretations  of    their  sanitary 


Fig.  4 — General  View  of  Main  Distributors,    New  Bed. 


sewage  were  tested  chemically  and  about  700 
samples  bacterially.  The  cost  of  operating 
the  laboratory  is  about  $200  per  year,  includ- 
ing chemicals,  breakage,  fuel,  etc. 

Table  I  shows  the  monthly  summary  of  re- 
sults for  1910.  The  figures  given  are  the 
average  of  all  figures  obtained  by  daily  ob- 
servations throughout  each  month.  This 
table  is  compiled  from  Mr.  Ulrich's  last  an- 
nual report. 

The  construction  of  the  beds  is  shown  by 


quality  were  made.  Waters  of  great  bacterial 
purity  were  condemned  because  the  free  am- 
monia or  nitrites  were  above  certain  stand- 
ards and  waters  practically  free  from  organic 
matters  were  given  a  clean  bill  of  health, 
when  they  may  have  contained  the  germs  of 
specific  disease. 

With  our  present  knowledge  of  the  subject, 
we  examine  carefully  into  all  phases  of  the 
determinations  and  weigh  each  according  to 
its  merits.    Water  analysis  has  become,  year 


Fig.  5 — General  View,  Floor  and  Tile  Drains.  Lateral  Distributors  and  Risers,  New  Bed. 


the  views  taken  about  two  weeks  ago  of  the 
third  bed  which  is  now  under  construction. 
The  beds  will  be  filled  with  blast  furnace  slag 
to  a  depth  of  6  ft.  This  slag  ranges  in  size 
from  lVz  to  4  ins.  in  greatest  dimension. 
These  views  were  furnished  by  Mr.  Chase, 
the  analyst  in  charge  of  the  testing  laboratory. 

The  nozzles  in  use  on  these  beds  are  of  the 
"Reading"  type  and  are  patented  by  Mr. 
Weand,  the  contractor  on  this  work.  These 
nozzles  operate  under  a  head  varying  from  7 


by  year,  more  complicated  and  extended  and 
now  requires  specialists  to  properly  carry  out 
the  determinations  necessary,  but  also,  year 
by  year,  more  light  has  been  shed  upon  the 
true  requirements  for  water  from  sanitary 
and  from  aesthetic  standpoints. 

In  the  days  when  to  add  a  little  silver  ni- 
trate to  a  water  and  note  the  amount  and  na- 
ture  of   the  precipitate   produced,  was  the 

•Paper  by  D.  D.  Jackson  read  before  American 
Water  Works  Association,  June  8.  1911. 
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means  of  examination,  the  matter  was  a  sim- 
ple one,  but  in  the  light  of  our  present  knowl- 
edge, it  was  entirely  worthless.  Now  the 
analysis  requires  a  specially  equipped  labora- 
tory and  a  highly  trained  analyst  to  accom- 
plish the  result,  and  he  must  change  and  im- 
prove his  methods,  from  year  to  year,  to  keep 
up  with  the  constantly  growing  knowledge  in 
relation  to  the  very  numerous  diseases  which 
may  be  transmitted  by  impure  water  supply. 

Also  in  former  years  epidemics  of  intes- 
tinal diseases  were  almost  invariably  attrib- 
uted to  water  supply.  We  now  know  that 
while  they  may  come  from  water,  they  are 
as  often,  or  perhaps  more  often,  the  result  of 
the  improper  disposal  of  sewage  and  garbage, 
particularly  in  towns  where  there  are  still  in 
use  open  privy  vaults,  exposed  to  flies,  ver- 
min, rats  or  mice,  or  where  excreta  is  al- 
lowed to  accumulate  in  open  lots.  A  proper 
realization  of  these  facts  leads  the  sanitarian 
to  less  often  attribute  epidemics  of  intestinal 
diseases  to  water  supply,  particularly  those 
occurring  in  the  summer  and  fall,  unless  the 
proof  is  more  positive  than  that  which  has 
often  been  taken. 

There  are  four  main  divisions  in  the  exam- 
ination of  water,  namely :  physical,  chemical, 
miscroscopical  and  bacterial. 

Physical  Examination.— -The  physical  exam- 
ination includes  the  temperature,  turbidity, 
color  and  odor.  The  temperature  at  the  time 
of  collection  may  give  an  indication  as  to  the 
source  of  an  underground  water,  whether  shal- 
low or  deep,  or  in  the  case  of  a  surface  water, 
it  mav  have  a  bearing  on  the  number  and  kind 
of  microscopic  growths  occurring  or  likely  to 
occur  in  the  water.  It  is,  of  course,  important 
to  keep  down  the  temperature  of  water  used 
for  drinking  purposes. 

The  turbidity  is  a  measure  of  suspended 
matter.  The  figures  represent  the  relative 
cloudiness  of  the  water.  This  suspended  mat- 
ter, or  turbidity,  may  be  mineral,  vegetable  or 
animal  in  its  nature  and  the  chemical  and  bio- 
logical results  determine  this  point. 

The  color  of  the  water  may  be  effected  by 
the  turbidity,  so  that  strictly  speaking,  the 
water  should  be  filtered  before  the  color  is 
taken,  or  the  color  may  be  stated  filtered  and 
untiltered.  The  true  color  represents  matter 
dissolved  in  the  water  and  is  usually  lead  or 
vegetable  extract  containing  iron. 

The  odor  of  a  water  may  be  due  to  dis- 
solved vegetable  or  animal  matter,  or  may  be 
due  to  microscopic  plants  or  animals. 

Chemical  Examination. — The  chemical  ex- 
amination shows  the  products  of  living  mat- 
ter which  are  or  have  been  in  the  water,  such 
as  the  various  forms  of  nitrogen  present.  It 
also  shows  the  varieties  of  dissolved  mineral 
matter  which  the  water  has  taken  up  in  pass- 
ing over  or  through  the  soil. 

The  products  of  living  matter  which  are 
Mill  living  or  only  partially  oxidized,  when 
extracted  by  the  water,  are  represented  by 
what  is  called  nitrogen  as  albuminoid  am- 
monia. This  nitrogen  may  come  from  micro- 
scopic plants  or  animals,  from  bacteria  or 
from  extracts  of  large  plants  or  animals. 
Such  extracts  as  come  from  the  leaves  or 
roots  of  trees  and  grass  may  dissolve  in  the 
water  but  be  as  harmless  as  is  the  colored 
organic  matter  in  a  cup  of  tea.  Or  it  may 
come  from  animal  contamination  direct  or 
from  manured  fields  in  which  case  it  may  be 
very  harmful. 

I  he  nitrogen  as  free  ammonia,  nitrites  or 
nitrates,  represents  what  was  originally  al- 
buminoid ammonia,  which  lias  been  to  a 
^r<  -t1cr  or  lesser  degree  oxidized,  the  nil  rates 

being  t Ik-  behest  degree  of  oxidation  and 
therefore  ihowing  contamination  which  has 

passed  and  become  ineffective.  Considerable 
amounts  of  nitrogen  as  free  ammonia  and 
nitrates  do  noi  necessarily  show  presenl  con 

lamination  but  may  show  merely  a  lack  of 

proper    oxidation    or    also    the    reduction  of 
wliat  lias  previously  been  nitrate.     This  sonic 
limes  occurs  in  deep  wells  where  the  oxygen 
content  is  low,  or  it  may  occur  in  the  pn  s 
ctic<  of  a  large  amount  of  microscopic  growth 
in  flic  water.    The  sanitary  quality  of  such 

\.,!<rs  should  be  fudged  chiefly  from  (heir 

bacterial  content*. 


The  only  other  feature  of  the  chemical 
analysis  having  a  bearing  on  the  sanitary  qual- 
ity of  a  water  is  the  chlorine  which  may  be 
found  to  be  above  the  normal  amount  pres- 
ent in  the  region  from  which  the  water  comes. 
If  near  the  sea,  the  chlorine  is  high  as  it 
blows  in  as  salt  spray  from  the  ocean  and  is 
precipitated  in  the  rainfall  of  the  region.  On 
the  Atlantic  coast  as  far  west  as  Ohio,  lines 
of  equal  chlorine  may  be  mapped  out  which 
are  practically  parallel  to  the  coast  line.  The 
amount  of  common  salt  or  chlorine  in  the 
water  above  the  normal  for  the  region  is  the 
amount  which  comes  from  animal  drainage 
and  represents  present  or  past  contamination. 
Whether  the  contamination  is  past  and  there- 
fore not  effective  may  be  shown  from  the 
rest  of  the  analysis  particularly  from  the  bac- 
terial results. 

The  total  solids  obtained  by  evaporating  the 
water  shows  the  total  amount  of  mineral, 
vegetable  and  animal  matter  present.  The 
loss  on  ignition  is  the  vegetable  and  animal 
matter  but  may  also  represent  some  water  and 
combined  carbonic  acid  in  mineral  combina- 
tion and  the  difference  between  the  total  sol- 
ids and  the  loss  on  ignition  represents  the 
fixed  solids  or  purely  mineral  matter. 

Included  in  this  purely  mineral  matter  is 
the  common  salt  before  mentioned,  the  hard- 
ness, the  alkalinity  and  the  iron.  The  re- 
mainder usually  undetermined  is  more  often 
chiefly  silica,  but  may  have  various  mineral 
constituents. 

The  hardness  or  soap  destroying  power  of 
the  water  is  made  up  of  lime  and  magnesium 
carbonates,  sulphates,  chlorides  and  nitrates, 
that  is,  the  various  lime  and  magnesium  salts 
dissolved  from  the  soil.  The  alkalinity  con- 
sists of  the  carbonates  alone. 

The  iron  or  manganese  are  determined  to 
see  that  they  do  not  occur  in  amounts  suf- 
ficient to  precipitate  and  cause  an  objection- 
able turbidity  or  the  staining  of  clothes.  Us- 
ually the  iron  is  unobjectionable  in  amounts 
below  0.5  parts  per  million,  while  somewhat 
lower  amounts  of  manganese  may  cause  pre- 
cipitation in  the  water. 

Microscopical  Examination. — 'Microscopical 
examination  shows  the  number  and  kind  of 
microscopic  plants  and  animals  in  the  water. 
These  have  a  bearing  only  on  the  tastes  and 
odors  which  they  may  develop.  The  animals 
or  their  eggs  which  may  cause  intestinal  dis- 
eases are  not  at  the  present  date  distinguish- 
able from  other  forms.  In  fecal  matter  many 
forms  of  disease,  including  cilliated  and  flag- 
ellated infusoria  and  various  types  of  worms 
may  be  determined,  but  no  work  of  this  na- 
ture has  as  yet  been  developed  in  water 
analysis. 

Certain  of  the  common  organisms  produce 
strong  tastes  and  odors  in  the  water,  due  to 
the  development  of  essential  oils,  while  many 
other  organisms  even  when  occurring  in  large 
'numbers  do  not  cause  more  than  a  turbidity 
in  the  water.  The  microscopical  plant  growths 
may  also  increase  the  wash  water  where  filters 
are  used.  They  are  all  eliminated  by  proper 
treatment  with  copper  sulphate,  but  some  re- 
quire larger  doses  than  others  to  complete 
their  removal. 

Bacterial  Examination. — The  bacterial  ex- 
amination is  all  important  in  the  sanitary  anal- 
ysis of  water.  The  number  of  bacteria  per 
cubic  centimeter  gives  evidence  of  the  quality 
of  the  water  hut  the  species  of  bacterial  pres- 
ent is  of  most  importance. 

The  intestinal  bacteria  are  determined  by  a 
solution  of  oxgall  peptone  and  lactose  and 
the  fermentation  of  this  solution  shows  their 
presence;  the  dilution  used  divine;  ;m  idea  of 
their  numbers.  A  low  number  may  be  admis 
sable  in  surface  waters,  but  IV  eoli  should  not 
often  occur  in  as  small  an  amount  as  one 
cubic  centimeter  In  ground  waters  no  B. 
coli  should  occur. 

I  in-  enormous  numbers  of  B.  coli  which  or- 
dinarily occur  in  the  fecal  discharge  of  man 
and  other  warm  blooded  annuals  render  the 
test    for  B.  coli   in  water  one  of  great  deli- 

cac)     The  bacterium  is  in  itself  entirely 

harmless  but   its  occurrence  shows  the  possi 
bililv  of  the  presence  of  am  our  of  the  many 
forms  of  intestinal  diseases,    the    germs  of 


which  would  of  necessity  be  accompanied  by 
large  numbeer  of  B.  coli.  If  the  B.  coli  are 
numerous,  the  water  is  of  suspicious  char- 
acter and  tests  may  be  made  for  the  various 
species  of  specific  disease  bacteria  such  as  the 
typhoid  bacillus,  the  cholera  spirillum,  the 
disentary  bacillus  or  the  series  of  spore  form- 
ing bacteria  which  produce  intestinal  disturb- 
ances such  as  the  B.  welchii,  N.  sporogenes,  B. 
edematis,  etc.,  all  of  which  may  be  isolated  by 
a  broth  made  from  beef  liver. 

The  animal  infections  and  the  spore  form- 
ing bacteria  are  not  effected  by  hypochlorite 
treatment  in  the  dilutions  ordinarily  applied 
and  are  only  removed  by  long  storage  or 
filtration. 

These  spore  forming  bacteria  have  been 
isolated  by  the  author  from  several  infected 
water  supplies  as  well  as  from  infected  feces. 
They  are  particularly  virulent  among  small 
children  and  much  more  stress  will  be  placed 
upon  them  in  the  future  than  has  been  in  the 
past. 

From  what  has  been  said,  it  is  evident  that 
the  bacterial  examination  of  water  is  of  decid- 
ed importance  and  while  the  physical,  chem- 
ical and  microscopical  examinations  tell  much 
about  the  condition  of  the  water,  the  bacterial 
examination  gives  the  strongest  evidence  as 
to  its  sanitary  quality. 

An  Economic  Study  of  Garbage  Dis- 
posal   with    Special  Reference 
to  Conditions  in  Daven- 
port, Iowa.* 

GENERAL  STUDY  OF  FACTORS  INVOLVED. 

Composition  of  Municipal  Wastes. — Munici- 
pal waste  may  generally  be  sub-divided  under 
the  head  of  garbage,  rubbish  and  ashes.  The 
first  of  these  divisions  include  kitchen  waste 
such  as  refuse,  vegetables,  meat,  fish,  parings, 
decayed  food  and  other  kitchen  garbage,  such 
as  are  subject  to  rapid  decay,  especially  in 
hot  weather,  with  resulting  nuisance.  When 
the  quantity  of  garbage  is  sufficiently  large 
to  warrant  treatment,  elements  of  value  can 
be  obtained  either  from  the  extraction  of 
grease,  fertilizer  and  other  by-products.  Stable 
manure  is  also  in  the  larger  cities  of  neces- 
sity included  with  garbage  and  forms  a  con- 
siderable proportion  of  the  total. 

Under  the  division  of  rubbish  may  be  in- 
cluded such  municipal  waste  as  is  not  subject 
to  decay,  but  which  is  unsightly  and  trouble- 
some if  not  properly  disposed  of.  Such  rub- 
bish is  composed  of  rags,  straw,  paper, 
feathers,  old  shoes,  pasteboard  boxes,  oil 
cloth,  excelsior,  mattresses,  sawdust,  old 
barrels,  boxes,  etc.,  and  in  general,  all  waste 
that  is  largely  capable  of  combustion. 

In  large  cities,  this  portion  of  municipal 
waste  is  often  capable  of  some  return  through 
sorting  and  picking,  but  in  the  smaller  cities 
its  value  lies  mainly  in  the  fact  that  it  fur- 
nishes a  combustible  material  which  largely 
aids  incineration  when  combined  with  gar- 
bage. 

The  third  general  sub-division  of  municipal 
waste  consists  of  the  inorganic  matters  that 
are  generally  incombustible  and  which  do  not 
become  offensive,  and  which  may  be  largely 
used  for  filling  waste  ground,  low  places  and 
in  grading  streets.  This  consists  very  largely 
of  ashes,  especially  in  winter  time,  tin  cans, 
broken  bottles,  broken  glass,  crockery,  street 
sweepings,  shells,  cinders  and  the  like. 

Quantity  of  Waste  Produced.— The  average 
American  city  will  produce  such  waste  as 
above  described,  to  the  amount  of  from  1-5 
to  1  :i  of  a  ton  of  garbage  for  1,000  inhab- 
itants, per  day  :  from  27B  to  )lVfc  tons  of 
ashes  and  other  indestructible  material  per 
1,000  population  per  day.  and  from  Mi  to  V6 
Ion  of  rubbish  per  1.000  of  population  per 
day.  These  quantities  will  be  greater  at  cer- 
tain seasons  of  the  year  than  at  oilier  times; 
thus,  the  garbage  will  be  larger  in  summer 
than   in   winter;    the   ashes   larger    in  winter 

than  in  summer.    Generally    speaking,  the 

•  Ki'imi  llii"  report  made  t.i  the  mayor  and 
pity  council  of  Davenport,  Iowa,  by  John  w. 
Alvord,   Consulting   Engineer,   Hartfonl  Bids., 
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total  amount  of  waste  to  be  handled  in  sum- 
mer is  greater  than  in  winter  owing  to  the 
greater  necessity  of  dealing  with  the  question 
of  decay. 

Evolution  of  Disposal  Methods. — In  the 
earlier  experience  of  American  cities,  the  first 
troublesome  question  which  arose  was  the 
proper  disposition  of  the  garbage  in  the  sum- 
mer time.  This  brought  about  ordinarily  the 
separation  of  the  garbage  from  inorganic 
wastes,  and  often  its  collection  and  disposal 
has  been  the  only  problem ;  rubbish,  ashes 
and  other  wastes  being  in  demand  for  filling 
low  places,  grading  up  streets  and  other  pur- 
poses of  a  like  nature.  Later  on  as  dumping 
grounds  have  become  scarce,  and  the  result- 
ing hauls  to  outlying  localities  costly,  the 
rubbish  problem  has  been  forced  upon  the 
authorities,  and  still  later, '  the  question  of 
handling  all  of  its  miscellaneous  waste,  until 
in  the  larger  cities,  means  have  to  be  pro- 


TABLE   II.— REtTSK    DISPOSAL    DATA  FOK 

CITY  OF  MILWAUKEE,  WIS. 
(Hering— 1907.     Population   (est.   1907),  350,000; 
area,  22%  sq.  miles.) 

Tons 

per  l.l  

Total  popu- 
tons.  lation. 
Garbage   collected  per  month,  min. 

(Dec.)   2,381  G.S 

Garbage  collected  per  month,  max. 

(Aug.)   4,427  12.6 

Garbage  (total  for  1900),  38,550  tons. 
Garbage,  average  per  day  based  on  310  work- 
ing days,  125  tons. 

Garbage,  average  per  day  per  1,000  population, 
based  on  310  working  days,  .358  tons. 

the  large  city.  Each  must  be  separately  stud- 
ied and  dealt  with,  and  a  solution  must  be 
arrived  at  which  is  not  only  adapted  to  size 
and  population,  but  also  to  the  opportunities 
which  are  locally  afforded  for  cheap  and 
economical  disposition. 


tion  and  more  expense,  and  in  very  large 
cities,  the  enormous  quantities  of  all  sorts  of 
miscellaneous  material  daily  produced,  re- 
quire that  scientific  methods  of  the  highest 
order  be  introduced  and  efficiently  maintained. 

PRIMITIVE  METHODS  OF  GARBAGE  DISPOSAL. 

Some  of  the  primitive  methods  which  are 
used  in  smaller  cities  for  the  disposal  of 
garbage  are  the  following: 

J.  Feeding  to  Swine.— It  is  often  fed  to 
swine  and  is  at  times  hauled  away  by  farm- 
ers for  this  purpose,  and  necessarily  it  should 
be  as  freshly  collected  as  possible. 

2.  Fertilising. — It  is  occasionally  used  for 
fertilizing,  it  being  directly  plowed  into  the 
ground,  and  is  at  times  in  demand  for  this 
use. 

3.  Remote  Dumping. — It  is  often  hauled  to 
special  remote  dumps  where  its  decomposi- 
tion is  not  offensive  to  the  neighboring  own- 
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Fig.  1 — Diagram  Showing  Economic  Methods  of  City  Waste   Disposal   According   to  Population. 


vided  for  handling  every  sort  and  kind  of 
waste  which  human  society  creates.  It  is 
obvious,  therefore,  that  the  problem  of  the 
village  is  not  the  problem  of  the  small  city, 
nor  is  the  problem  of  the  small  city  that  of 

TABLE   I. — STATISTICS    OF    REFUSE  PRO- 
DUCTION IN  TYPICAL  CITIES. 
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Ashes  . . . 

.  87.29 

5.470 

2.735 

S2.04 

5.582 

2.791 

Rubbish 

.  2.28 

.143 

.071 

S.30 

.565 

.282 

Garbage 

.  10.43 

.653 

.327 

9.66 

.658 

.329 

Total 

refuse 

.100.00 

6.266 

3.133 

100.00 

6.805 

3.402 

*Based  on  5%  days  per  week. 

NOTE. — 1  cu.  yd.  ashes  =  1.350  lbs.  1  cu.  yd. 
rubbish  =  212  lbs.    1  cu.  vd.  garbage  =  1,150  lbs. 

Statistics  for  1908 — X.  H.  Goodnough  in  Jour- 
nal Assn.  Engr.  Soc.'s  Vol.  XL,  No.  5 


From  a  sanitary  point  of  view,  the  disposi- 
tion of  garbage  does  not  present  serious  dif- 
ficulties except  such  as  arise  from  the  vast 
quantities  which  result  from  large  populations. 
Certain  simple  sanitary  requirements  are 
necessary  only,  and  it  so  happens  that  the 
sensitiveness  of  the  public  to  objectionable 
odors  constitute  almost  a  guarantee  that  these 
simple  requirements  are  not  and  cannot  be 
neglected.  It  is  seldom  the  case  it  can  be 
truly  said  that  the  health  of  the  community 
is  much  endangered  by  any  reasonable  method 
of  disposal  of  its  waste  properly  and  ener- 
getically carried  out. 

ECONOMY  OF  DISPOSAL. 

The  prime  consideration  therefore,  aside 
from  certain  simple  sanitary  requirements  is 
that  of  economy  in  the  collection  and  dispo- 
sition of  such  waste.  With  this  principle  in 
mind,  it  becomes  apparent  at  once  that  for 
small  communities,  primitive  methods  where 
sanitary,  are  almost  always  the  most  economi- 
cal and  efficient.  In  smaller  cities  the  quanti- 
ties to  be  dealt  with  become  so  great  that 
primitive  methods  must  begin  to  give  way  to 
a  more  complex  method,  involving  organiza- 


ers.  Obviously  this  is  a  shiftless  proceeding 
not  to  be  commended. 

4.  Dumping  in  Rivers. — As  was  the  case 
with  Davenport,  it  is  sometimes  deposited  in 
the  rivers  where  they  are  available,  to  be  car- 
ried out  of  sight  and  mind  of  the  producing 
population,  but  generally  to  be  offensive  to 
the  riparian  owners  below.  This  and  the  pre- 
ceding method  is  decidedly  an  unsanitary  type 
of  disposal. 

5.  Dumping  at  Sea. — With  some  cities  fav- 
orably situated,  it  can  be  towed  out  to  sea 
and  dumped. 

SCIENTIFIC    METHODS   OF  GARBAGE  DISPOSAL. 

The  methods  of  garbage  disposal  which  are 

TABLE  III. — ANALYSIS  OF  DRY  GARBAGE. 
MILWAUKEE. 
Pounds  in  100  lbs.  of  garbage —  Pounds 

Ash    61.88 

Combustible    28.12 

100.00 

Grease    8.775 

Nitrogen    1.61 

Glucose,  obtained  bv  inversion  of  starch.  12.50 

Phosphoric  acid  (PL.Os)   2.31 

One  pound  of  dry  garbage  on  combustion  cives 
4,522  B.T.U.  of  heat. 
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TABLE  IV. — ANALYSIS  OF  WET  GARBAGE, 
MILWAUKEE. 

Pounds 


Total  water    72 

Dry  garbage    22 

100 

Ash    13.614 

Combustibles    8.386 

Grease    1.93 

Nitrogen    0.354 

Glucose,  obtained  bv  inversion  of  starch..  2.75 

Phosphoric  acid    (PoOs)   0.508 


Free  moisture,  drawn  off  from  garbage  by  its 
own  weight  =  9%  per  cent  of  the  weight  of  the 
wet  garbage. 


classed  as  scientific,  may  be  enumerated  as 
folows : 

/.  Burial  on  Dumps. — A  more  sanitary  and 
less  offensive  method  than  any  of  these,  and 
yet  a  primitive  method,  is  to  bury  the  garbage 
by  depositing  it  on  low  ground  in  layers,  and 
immediately  covering  it  with  an  equal  or 
greater  layer  of  fresh  earth.  When  a  suitable 
site  for  this  method  is  not  available,  owing 
either  to  the  growth  of  the  city  or  the  great 
increase  of  the  quantity  to  be  handled,  crem- 
ation has  often  been  resorted  to. 

2.  Cremation. — Cremation  has  been  adopted 
in  the  past  in  over  200  cities  in  this  country 
in  their  earliest  attempts  to  solve  the  prob- 
lem. By  this  method  the  garbage  mixed  with 
some  fuel  (usually  coal  and  the  rubbish  col- 
lected with  it),  is  burned  in  specially  con- 
structed furnaces  by  means  of  which  the  liquid 
proportions  of  the  garbage  are  first  dried  and 
in  which  the  offensive  gases  are  consumed. 


TABLE  V.— REFUSE  DISPOSAL  DATA  FOR 
CITY   OF  MILWAUKEE,  WIS. 
(Hering— 1907.) 
GARBAGE  COLLECTION: 

270  wagons  with  removable  steel  boxes;  latter 

cost  $50.00  each. 
Total  cost  of  collection,  $63,837.00  for  1906. 
Average  distance  covered  by  collector,  7.2  miles 

per  day. 

Tons  per  day  per  collector,  1.6  =  2-0.8  ton  loads. 
Cost  per  ton  per  mile,  1908  =  22c,  or  $1.25  per 
load. 

Cost  per  ton  per  mile,  1907  —  26c,  or  $1.50  per 
load. 

City  owns  boxes,  collectors  furnish  their  own 
wagons. 

ASH  AND  RUBBISH  COLLECTION: 

Average  haul,  %  to  3  miles. 

Load,  2  to  4  cu.  yds.,  mostly  2V2  or  3. 

Cost  per  load,  $1.42  to  $2.10. 

Cost  per  ton,  $1.09  to  $1.72. 

Average  cost  per  ton,  $1.31;  based  on  $4  per  day 
for  men  and  teams  (S-hour  day). 

Intervals  of  collection,  two  to  six  weeks  (de- 
pending on  season). 

Weight  of  average  load  of  2V2  cu.  yds.: 


Ashes  and  rubbish  mixed   2,600  lbs. 

Dry  manure    2,425  lbs. 

Clear  ashes    3,025  lbs. 

Rubbish  alone    1,625  lbs. 


Total  manure  produced  per  day  at  21%  lbs.  per 

horse  =  267,000  lbs.  =  133.5  tons. 
Summary  of  Hering's  estimate  for  reduction  of 

garbage  and  incineration  of  rubbish: 
Net  cost,   reduction  and  incineration  per 

day   $94.13 

Net  cost,   reduction  and  incineration  per 

ton    0.38 

The  above  is  based  on  allowance  for  revenue 
on  200  K.W.  at  1  ct.,  also  on  by-products  of  re- 
duction— 150  tons  at  33  cts. 


TABLE  VII.— DATA  ON  GARBAGE  REDUC- 
TION PLANTS.  , 

Plants  are  usually  privately  owned  and  cost 
data  not  available. 

Municipal  Plants: 

Columbus,  O.— Built  1910;  capacity  80  tons; 
cost,  approx.,  $250,000;  cost  per  ton  rated  capac- 
ity, $3,130;  treats  30  to  50  tons  garbage  per  day. 

Cleveland,  O. — Purchased  about  1905  from  pri- 
vate company.  Total  investment,  including  ex- 
penditures for  plant  during  five  succeeding 
years,  $225,000  =  $1,550  per  ton  on  basis  of  45,000 
tons  collected  per  year  and  allowing  310  working 
days  giving  average  of  145  tons  per  day.  Reve- 
nue claimed:  First  year,  7  per  cent;  second 
year,  22  per  cent;  third  year,  40  per  cent.  Net 
profit  that  may  be  made  per  ton,  $3.46. 


placed  by  other  methods  in  cities  of  over 
100,000  to  160,000  inhabitants. 

3-  Incineration. — Another  method  of  han- 
dling garbage  which  has  had  its  development 
in  England  and  which  has  been  introduced 
in  this  country  during  the  last  decade  with  in- 
creasing frequency,  is  that  known  as  incin- 
eration. It  has  been  found  that  by  construct- 
ing specially  designed  furnaces  in  which  high 
temperatures  can  be  maintained,  and  which 
are  so  designed  that  all  of  the  gases  gen- 
erated are  consumed,  that  all  of  the  wastes 
of  the  city,  including  even  the  ashes  or  their 
unburned  portion,  as  well  as  other  matters, 
may  all  be  successfully  consumed  together, 
and  it  is  usually  possible  to  generate  steam 
with  the  heat  thus  created.  In  England  where 
this  is  the  usual  method  adopted,  the  created 
steam  is  frequently  used  for  municipal  pur- 
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hig.  2 — Proposed  Municipal  Ash  Dump,    Davenport,  Iowa. 


Fig.  3 — Relation  of  Garbage  Collection  Dist 
ricts  to  Present  Garbage  Disposal  Site. 


This  method  involves  some  expense  for  fuel, 
especially  designed  furnaces  and  careful  man- 
agement. Owing  to  the  lack  of  attention  in 
one  or  all  of  these  three  factors,  cremation 
has  usually  failed  to  give  satisfaction.  Many 
of  the  furnaces  have  not  been  so  constructed 
as  to  consume  all  of  the  odors  and  gases, 
and  much  of  the  management  has  been  slip- 
shod and  inefficient  so  that  nuisances  were 
created.  Fully  one-half  of  American  plants 
constructed  for  this  purpose  have  been  fin- 
ally abandoned.  There  is  no  real  reason 
however  why  cremation   with   an  admixture 


Summary  of  estimate  of  cost  of  300-ton  incin-  poses,  such  as  the  pumping  of  sewage,  opera- 

erator:  tj011  0f  electric  lights,  and  even  in  some  in- 
First  COSt  =  $200,000.  ..  ■  r   .  i  , 

Operation,  capital  charges,  etc.,  per  day  (310  stances  the  pumping  of  the  water  supply. 

da,ys)  =  $229.51.    Xhe   construction   of   incinerators  will  be 

Da  ly  estimated  revenue  =  $1o0.j0  (600  K.W .  ,  ,  ,       <m  ono 

hp,  at  1  ct.).  found  usually  to  cost  from  $i00  to  $1,200  per 

Net  cost  per  ton,  26  cts.  ton  of  capacity  per  day.    Thus  for  Davenport, 

 "  assuming  an  average  of  SY2  tons  of  all  kinds 

of  fuel  should  not  be  successful  if  furnaces  of  waste  per  1.000  people,  which  is  not  far 
are  designed  to  properly  operate,  and  the  from  the  average  of  cities  of  its  class,  would 
management  is  good.  It  is,  however,  an  ex-  require  an  incinerator  capacity  of  about  150 
pensive  method  not  usually  warranted  in  tons,  which  would  cost  from  $105,000  to  $180.- 
cities  of  less  than  10,000  or  20,000  inhabitants,  000,  If  uses  could  be  found  for  the  steam,  it 
and  one  which  may  be  more  economically  re-  might  be  possible  that  the  operating  expenses 
 !  .  could  be  repaid,  but  if  no  uses  were  found  for 

TABLE  VI.    DATA  ON  HIGH  TEMPERATURE  INCINERATORS.  the  steam   (it  is  sometimes  difficult  to  find 

c,,si  such  uses),  the  city  would  have  to  count  on 

per  ton  at  least  50  cts.  to  60  cts.  per  ton  annual  oper- 
C?00UUy-»209%      *<7<m      Top'charged..  expenses,  not  including  the  cost  of  col- 

60  30,000  600        Hoi  loin  charged.  lection. 

•■■;-„•„•,;  a1'' •'•-!!!!       !,"!!'""  ,,!K,:Kf"!-  It  is  believed  from  sludv  of  the  conditions 

IS  3. i.OHO  i.!0        Bottom  charged.  .  .  „     ...  J         ,      ,  ., 

50    ...      Top  charged.  ;l  number  ol  small  cities,  that  where  meth- 

ods of  separating  the  garbage  from  other 
wastes  and  properly  burying  it  are  available, 

Milwaukee,  cost  per  ton...  407  ctB.  incinerator  may  be  properly  postponed  at 

*lt"\  cnue,  $.1.1100  per  year.  ,      ,       .7,        ,    ..  -'   "     **    F     '  r      F   •  1 

Kcpulis  per  ton  rated  en  parity:  WMl  until  such  lime  as  opportunity  no  longer 

Per  ton  exists    for  the  more   simple   methods.  With 

,  ,        1     r     ,-  1   1.    n''l'y''  high  collection  costs  and  lack  of  a  site  for 

Approximate  cokI  of  repairs  J  in-  1.1  bottom-  ,t°        ,  .      .      .  .         .     •        ,  , 

•  i, ..,    1  Icclnir  iters  ?1  •  disposal  b\  burial   an  im  mentor  nm  be  war 

Vpproxlmate  cosl   of  repairs  for    '■>    top-  ranted,  usually  after  the  population  of  the 

charged  Incinerators   .  7. 90  ,-itv  reaches  from  40.000  to  50.000.  In  cities  of 

Evaporative  results  (water  evap.  par  refuse  from  .,,,,„,,.        .10000         .•      1  .1 

20,000   or   .10.000,   creating    less   than   ten  In 

1,1,11   11     1  '  1  twenty  Inns  of  garbage  per  day,  where  suitable 

...  ..       „,,    ,   ,  ,         ,  .    .       ,         Vl"-  ^hes  can  be  found   for  sanitary  disposal  bv 

Average  20:  bottom  charged  Incinerators.,  i.ih  .     ....        .....  .1     ,        .-  •. 

Average  16:  top  charged  Incinerators   1.07  proper  burial,  it  is  certain  that  the  large  lirst 

Seattle    1.  cost  Mid  operating  expense  of  an  incinerator 

Milwaukee  (max.)0*!  .'.     .T' " !!!!!!!!!!!!  lit  is  »"«  ,,s";,,l>-  "arran.ed. 

Milwaukee  (mln  1    o.lMl        /    Reduction.    Another  method  of  dealing 


Plant. 

Milwaukee    (1910) 

Seattle    (1907) 

Went  New  Brighton  ( N.  Y.I   (190X) 

Vancouver    (11107) 

WeHtmounl  (Montreal)    (1906) 

•Median. 

Average    runt    of   count  luct  Ion     of     26  bottom 

charged  Inclnera  torn,  moHtly  Hrltlxh  $.r.H!i.0D 
per  ton. 

Average  cohI  of  ennui  met  Ion  of  Tl  top  charged 

Incinerators,  mostly  British  1016.00  per  ton 
capacity. 

I  (pel  .1  I  Ion 

Tons 

Average  Ioiim  per  man-hour  In  well  designed 
hot  lorn  charged  Incinerators   0.7.', 

Average  ion*  per  man-hour  In  ft  top-charged 
Incinerators   98 

Average  InriM  per  man-hour  al  H<  utile  In- 
cinerator  63 

\vernge   Iomh  per   run  n  -  hour  at  Vancouver 

Incinerator   1.00 

<  'oxl  of  <  iperatlon  : 

•Went  mount,  gioi-M  ilmtiig   IiIiiIh   8't  etK. 

Sell  I  lie    in-!    pel    toll   79  ctM. 
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with  the  garbage  is  that  of  reduction.  In 
this  case  the  garbage  is  collected  separately 
from  other  wastes  and  is  placed  in  a  large 
enclosed  tank  and  cooked  with  steam,  after 
which  the  grease  can  be  barreled  and  some- 
times sold  for  3  or  4  cts.  per  lb.  The  balance 
of  the  material  has  a  value  of  $3.00  or  $4.00 
per  ton  as  a  base  for  fertilizer,  and  there 
are  other  residual  products  which  may  be  ob- 
tained in  certain  systems. 

The  best  authorities  consider  that  such  re- 
duction plants  are  not  warranted  in  cities  of 
less  than  100,000  to  150,000  people  from  which 
there  may  be  received  not  less  than  seventy- 
five  tons  of  garbage  per  day. 

The  cities  of  Cleveland  and  Columbus  have 
examples  of  successful  municipal  plants,  from 
which  considerable  return  is  said  to  be  re- 
ceived. The  cost  of  a  reduction  plant  in  such 
cities  will  range  from  $1,500  to  $3,000  per  ton 
of  daily  capacity,  and  require  careful  and  ex- 
pert management  to  produce  proper  results. 

APPLICABILITY  OF  THE  VARIOUS  METHODS. 

It  must  be  remembered  that  the  reduction 
process  is  applicable  to  garbage  alone.  The 
cremation  process  is  applicable  to  garbage 
mixed  with  some  fuel,  while  incineration  is 
applicable  to  and  requires  the  collection  of  all 
of  the  municipal  wastes  in  order  to  destroy 
the  same  by  combustion  with  success.  There 
is,  therefore,  a  fundamental  difference  be- 
tween these  methods  which  should  not  be  lost 
sight  of. 

The  method  applicable  to  various  stages  of 
population  is  shown  by  the  diagram  here 
given  as  Fig.  1.  This  diagram  shows  the 
relative  availability  of  various  methods  of  the 
disposal  of  city  wastes  under  average  econom- 
ic conditions.  This  diagram  shows  the  pop- 
ulation in  increasing  numbers  along  the  top 
of  the  diagram,  and  at  the  left  hand  side 
the  various  methods  of  handling  the  three 
classes  of  municipal  wastes  which  have  been 
described. 

RECOMMENDATION  FOR  DAVENPORT. 

Davenport  has  a  population  of  43,000,  and 
from  a  study  of  this  diagram,  it  will  be  seen 
that  of  the  scientific  methods  of  handling  gar- 
bage alone,  there  are  available  only  two  which 
could  properly  and  economically  be  consid- 
ered; that  of  burial  in  layers  on  suitable 
grounds,  and  that  of  cremation,  with  a  pos- 
sibility that  incineration  might  be  resorted  to 
if  burial  is  impossible.  Of  these  there  can 
be  no  question  without  going  further  into 
the  matter,  that  if  sites  are  available,  burial 
in  layers  is  at  once  the  simplest  and  most 
economical  method  that  can  be  adopted,  re- 
quiring as  it  does,  no  large  investment  with 
resulting  fixed  charges  and  no  skilled  opera- 
tion. 

There  are  a  number  of  suitable  and  avail- 
able sites  quite  ample  for  the  burial  of  the 
garbage  of  Davenport  for  a  long  time  to 
come.  These  consist  in  low-lying  lands 
owned  by  the  city  and  adjacent  to  the  river, 
which  are  not  extensively  used  for  other  pur- 
poses at  this  time,  and  which  are  well  away 
from  any  inhabited  or  residential  districts 
which  might  object  to  such  properly  con- 
ducted disposal  uses  being  made  of  them. 

The  city  of  Davenport  does  not  at  the  pres- 
ent time  need  to  make  any  extensive  invest- 
ment for  plant,  but  can  postpone  for  some 
years  at  least,  such  an  investment  until  the 
present  facilities  have  been  exhausted,  or  the 
growth  of  the  city  has  rendered  them  out  of 
the  question. 

Davenport  so  lies,  upon  a  sloping  site,  that 
all  of  the  collection  of  the  garbage  and  its 
haul  is  downhill  to  the  proposed  sites  and 


there  are  at  least  three  such  sites  along  the 
river  front,  so  that  the  shortest  possible  haul 
can  be  utilized. 

The  present  amount  of  garbage  of  the  city 
is  found,  upon  examination,  to  not  exceed 
fifteen  tons  daily.  This  amount  distributed  in 
three  sites  would  be  at  the  most  five  tons  of 
garbage  to  each  site,  and  as  garbage  usually 
will  average  about  two  cu.  yds.  to  a  ton,  and 
this  dumped  and  spread  in  layers  of  say  12-in. 
thickness,  would  cover  30  sq.  yds.  This  should 
be  promptly  covered  with  fresh  earth  to  a 
depth  of  not  less  than  15  ins.  or  18  ins.  in 
thickness,  every  day's  garbage  being  covered 
on  that  day  and  then  allowed  to  dry  out  for 
several  days  before  another  layer  is  spread 
upon  the  top  of  the  earth  cover.  Under  such 
circumstances  it  is  found  that  in  from  six  to 
nine  months  the  greater  part  of  the  garbage 
has  disappeared  without  any  objectionable 
odors  having  been  created,  and  tests  have 
shown  that  in  three  or  four  years  every 
vestige  even  of  the  more  solid  parts  of  the 
waste  will  have  completely  disappeared.  If  the 
soil  is  coarse  and  permeable  so  that  the 
liquid  portion  can  readily  drain  away,  the 
buried  layers  can  safely  be  driven  upon  again 
within  a  few  days,  and  sometimes  where  op- 
portunity offers,  with  relatively  dry  garbage, 
layer  after  layer  can  be  disposed  of  in  this 
fashion. 

In  order  to  be  entirely  unobjectionable, 
rigid  instructions  should  be  followed  as  to 
cleaning  the  garbage  carts  thoroughly  each 
day  and  then  covering  every  vestige  of  the 
day's  garbage  on  the  day  on  which  it  is 
dumped.  This  should  be  done  with  fresh 
earth  preferably,  although  the  ashes  are  not 
objectionable  for  this  purpose. 

Fig.  2  is  a  map  of  Davenport  showing  the 
sites  which  were  proposed  for  initial  trial  of 
this  procedure,  which  relates  to  the  collection 
of  garbage  and  rubbish  alone  as  it  is  now 
conducted.  Rubbish  may  be  disposed  of  by 
burning,  or  may  be  used  for  filling  as  de- 
sired. The  ashes  which  are  not  now  col- 
lected as  a  municipal  duty,  may  be  disposed 
of  as  heretofore. 

There  are  several  sites  in  the  city  where 
official  ash  dumps  may  be  conducted,  which 
would  result  in  the  proper  bringing  to  grade 
of  certain  streets  belonging  to  the  city.  These 
sites  are  noted  on  the  map,  Fig.  2,  and  the 
roadways  of  haul  available  for  them  noted 
bv  concentric  circles.  There  is  also  the  large 
opportunity  for  filling  the  proposed  improve- 
ments along  the  river  front  with  this  in- 
organic refuse,  to  which  there  can  be  no  ob- 
jection whatever. 

The  collection  and  disposal  of  garbage  in 
Davenport  is  carried  on  under  the  super- 
vision of  the  Department  of  Health.  With 
the  exception  of  garbage  from  some  of  the 
hotels  and  restaurants  and  wastes  from  mar- 
kets, etc..  the  garbage  is  collected  by  the  city 
in  its  own  wagons.  For  the  purpose  of  col- 
lection, the  city  is  divided  into  seven  districts, 
see  Fig.  3,  each  of  which  is  served  by  one 
wagon.  In  five  residential  districts  there  are 
two  collections  a  week  from  all  premises,  while 
two  business  districts  have  three  collections 
a  week. 

Citizens  are  required  to  keep  their  garbage 
in  covered  metal  receptacles,  which  are  kept 
in  the  alleys  as  a  rule.  The  city  removes  the 
garbage  in  covered  steel  wagons  of  2%'  cu. 
yds.  capacity.  These  wagons  have  semi- 
cylindrical  metal  hoppers  provided  with  a 
mechanical  dumping  device.  The  wagons  cost 
$265  each,  and  are  made  by  the  U.  S.  San- 
itary Co.,  Washington,  D.  C.    The  city  hires 


drivers  with  teams  at  $4  per  day,  making  the 
total  cost  per  day  for  collection  $28. 

REPORT  ON  TRIAL  OF  DISPOSAL  FOR  BURIAL. 

Until  about  two  months  ago  Davenport  was 
getting  rid  of  its  garbage  by  loading  it  on 
barges,  which  were  later  towed  out  into  the 
river  and  dumped.  This  method  of  disposal 
having  been  stopped  by  the  United  States 
Government  on  account  of  its  tending  to  silt 
up  the  river,  Mr.  Alvord  suggested  that  the 
city  try  tentatively  the  method  of  disposal  by 
burial.  In  pursuance  of  this  recommendation, 
the  city  set  aside  a  portion  of  the  dumping 
ground  on  the  river  front  as  a  garbage  dis- 
posal site.  All  garbage  is  now  hauled  to  this 
dump  and  disposed  of  by  burial.  Loads  of 
sand,  earth  or  street  sweepings  brought  to  the 
dump  are  unloaded  near  the  edge  of  the  gar- 
bage dump  and  used  to  cover  the  garbage  to 
a  depth  of  at  least  twelve  inches.  The  city 
employes  four  men  to  help  unload  the  gar- 
bage wagons  and  to  cover  the  garbage.  The 
total  cost  of  this  labor  is  $8.50  per  day.  After 
unloading  the  garbage  the  wagons  are  thor- 
oughly washed  out  with  water  by  the  drivers 
before  resuming  collection. 

An  inspection  of  the  disposal  site  during 
comparatively  hot  weather,  when  offensive 
conditions  would  be  most  likely  to  exist, 
showed  conclusively  that  this  method  of  dis- 
posal is  being  carried  on  substantially  without 
offense,  and  is  proving  satisfactory.  At  times 
a  slight  odor  can  be  detected,  but  not  at  any 
considerable  distance  beyond  the  immediate 
vicinity  of  the  dump.  The  only  difficulty  that 
may  be  anticipated  is  a  shortage  in  the  sup- 
ply of  earth  to  cover  the  garbage  with.  The 
garbage  is  delivered  at  the  dump  with  con- 
siderable regularity,  whereas  the  earth,  sand 
and  street  sweepings  quite  naturally  come  to 
the  dump  at  very  irregular  intervals  and  in 
varying  quantity. 

COST   OF  DISPOSAL   AT  DAVENPORT. 

The  quantity  of  garbage  is  at  its  height 
during  the  fruit  season,  when  an  average  of 
about  fifteen  loads  a  day  is  collected.  This 
makes  the  average  cost  per  load  for  collec- 
tion $1.86,  which,  it  will  be  noted  (see  table 
below),  is  somewhat  in  excess  of  that  for  the 
City  of  Milwaukee  for  1907  with  a  longer 
haul,  the  latter  figure  being  $1.50.  As  a  rule, 
several  small  loads  of  waste  from  groceries, 
fruit  stores,  etc.,  are  unloaded  at  the  dump 
by  private  parties  every  day. 

The  cost  of  covering  the  garbage  at  Dav- 
enport, assuming  fifteen  loads  a  day  is  56% 
cts.  per  load.  The  cost  per  ton  would  be  rel- 
atively higher,  as  frequently  the  loads  are  not 
full  loads.  Allowing  3,000  lbs.  for  the  weight 
of  a  full  load,  and  assuming  fifteen  loads  of 
garbage  per  day,  the  cost  of  covering  per 
ton  is  about  37^  cts.  With  the  seasonal  reduc- 
tion in  quantity  of  garbage  that  comes  in  win- 
ter, it  is  possible  that  this  cost  of  disposal  per 
load  and  per  ton  will  run  still  higher.  The 
cost  is  rather  excessive.  It  seems  that  with 
good  management  this  item  should  not  be 
more  than  25  cts.  a  load. 

There  appear  to  be  practically  unlimited 
facilities  for  garbage  disposal  at  Davenport 
by  the  present  method  of  burial,  provided  the 
city  continues  to  make  the  proposed  river 
front  reclamation  only  with  refuse,  garbage 
and  the  material  available  as  a  result  of  street 
grading  and  cellar  excavation. 

Accompanying  his  report  to  the  Davenport 
officials  Mr.  Alvord  gave  some  data  on  the 
incineration  plant  at  Milwaukee  and  the  re- 
duction plants  at  Cleveland  and  Columbus, 
and  as  a  matter  of  general  interest  the  figures 
for  those  cities  are  here  given,  as  arranged 
by  Mr.  Alvord. 


DRAINAGE    AND    IRRIGATION  SECTION 


General   Specifications   for   the  Con- 
struction of  Open  Drainage  Ditches. 

Specifications  for  open  drainage  ditches  and 
also  for  tile  drains  were  published  in  our  is- 
sue for  June  7,   1911.     These  specifications 


were  from  private  practice.  About  two  years 
ago  Mr.  G.  E.  Morgan,  then  Supervising 
Drainage  Engineer,  Office  of  Experiment  Sta- 
tions, U.  S.  Department  of  Agriculture,  pre- 
pared a  set  of  general  specifications  for  open 
drainage  ditches  based  on  his  personal  expe- 


rience in  carrying  out  drainage  work  in  Min- 
nesota. We  are  indebted  for  a  copy  of  these 
specifications,  which  are  printed  below,  to 
Mr.  A.  D.  Morehouse,  Acting  Chief  of  Drain- 
age Investigations,  Washington,  D.  C. 
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Open   Drainage  Ditches. 

1.  The  contractor  shall  be  subject  at  all  times 
to  the  engineer'  in  charge  as  to  the  mode  of 
doing  the  work,  and  shall  conform  to  all  rules 
and  general  specifica Lions  hereto  attached.  He 
shall  commence  the  work  at  such  points  as  the 
engineer  in  charge  may  direct,  and  shall  con- 
form to  his  directions  as  to  the  order  of  time 
in  which  different  parts  of  the  work  shall  be 
done. 

2.  The  contractor  is  to  use  such  methods  and 
appliances  for  the  performance  of  the  work  as 
will  secure  a  satisfactory  quantity  of  work,  and 
a  rate  of  progress  which  will,  in  the  opinion  of 
the  engineer,  secure  the  completion  of  the 
work  within  the  time  specified. 

3.  Transfers  and  Sub-Contracts. — Said  con- 
tractor shall  not  transfer  or  assign  this  con- 
tract, or  re-let  any  of  said  work  without  the 
written  consent  of  the  engineer,  and  no  sub- 
contract shall,  under  any  circumstances,  relieve 
the  contractor  of  his  liabilities  and  obligations 
under  this  contract.  Should  any  sub-contractor 
fail  to  perform  the  work  undertaken  by  him  in 
a  satisfactory  manner,  and  should  this  provi- 
sion be  violated,  the  party  of  the  first  part 
may,  at  its  option,  end  and  terminate  such 
sub-contract  with  such  sub-contractor. 

4.  Interpretations  and  Changes  in  Plans. — The 
engineer  shall  decide  as  to  the  meaning  and 
intent  of  any  portion  of  these  specifications, 
or  of  the  plans,  where  the  same  may  be  found 
obscure  or  in  dispute;  and  said  engineer  shall 
have  the  right  to  correct  any  errors  or  omissions 
therein,  when  such  coirections  are  necessary  to 
the  proper  fulfillment  of  the  intention  of  said 
plans  and  specifications;  and  the  action  of  such 
correction  shall  date  from  the  time  said  engi- 
neer gives  due  notice  thereof.  And  said  engi- 
neer may,  at  any  time,  make  any  changes  in 
the  location,  form,  dimensions,  grades,  align- 
ments, the  slopes  of  excavations,  and  embank- 
ments, or  lengths  of  the  sections,  the  depths  or 
"widths  of  the  ditches,  or  other  work  and  may 
make  any  variation  in  the  quantity  of  the  work 
to  be  done,  and  may  entirely  exclude  any  of 
the  items  of  work  relating  to  said  quantities  at 
any  time,  either  before  the  commencement  of 
the  work  or  (luring  its  progress;  provided  that 
in  case  the  engineer  shall  make  changes  which 
shall  affect  the  amount  or  cost  of  the  work 
to  the  contractor,  such  changes  shall  be  agreed 
to  by  both  parties  to  the  contract.  The  price 
of  work  required  by  the  change  of  plans  shall 
be  based  upon  the  price  named  in  the  con- 
tract. No  claim  shall  be  allowed  for  extra  work 
except  upon  the  written  order  of  the  engineer, 
and  the  price  allowed  for  the  same  shall  be 
based  upon  the  rate  in  the  contract  for  work 
of  like  or  equal  quality. 

5.  Delays  to  Contractor. — No  charge  shall  be 
made  by  said  contractor  for  damage  due  to 
hindrances  or  delay  on  account  of  any  legal 
difficulty,  or  failure  of  any  other  contractor  to 
do  his  work,  or  for  any  other  cause  in  the 
progress  of  any  portion  of  the  work  in  the 
contract,  but  it  may  entitle  him  to  an  extension 
of  time  allowed  for  the  completion  of  this  work 
sufficient  to  compensate  for  the  delay,  to  be 
determined  by  the  engineer,  provided  he  shall 
give  the  said  engineer  In  charge  immediate  no- 
tice in  writing  of  such  cause  of  delay.  The 
contractor  will  sustain  all  risks  due  to  the 
action  Of  the  elements,  the  nature  of  the  work 
to  i«;  done  undci  the  specifications,  or  from  an> 
ii  n  foreseen  obstructions  or  encumbrances  on 
the  line  ol  the  work  which  may  be  encountered 
In  the  prosecution  of  the  same. 

0.  Defective  Work. — If  the  said  contractor 
shall  execute  any  part  of  said  work  defectively, 
:in«l  If  such  Imperfection  shall  not  be  of  suf- 
ficient magnitude  to  require,  or  Is  of  such  nature 
:ih  to  make  undesirable,  In  the  opinion  of  the 
engineer,  tin  recount  mil  Ion  of  such  Imperfect 
part,  said  engineer  will  have  the  power  and  Is 
lull-by  authorized  In  maid'  such  deduct  Ion  in 
he    may    llilnk    Just    and    reasonable    from  the 

.tlpiiliiteil  pi  Ii  .  ..1  tli-  work. 

7.  Damages.  Any  unneccHMiiry  damage  ilniic 
...  caused  by  snlil  conl raclors  or  by  (he  laborers 
In  his  i-rnploy  or  by  reason  of  any  neglect  I" 
property  In  the  vicinity  of  the  work  under  the 
contract  while  excavating,  shall  be  pnlil  for  by 
,|,|    r. ,1.11.1' l"i  ;    mid    In    case    there    should  be 

HI*  unsettled  claim  for  such  da  muxes  when 
the  flnnl  ncceptunce  Is  returned,  said  party  or 


the  first  part  may  retain,  out  of  the  moneys  due 
under  such  final  acceptance,  a  sum  equal  to  the 
amount  of  damages  so  claimed  and  the  cost  of 
settling  the  same,  which  said  sum  is  to  be 
retained  until  such  claims  are  determined  by 
legal  process,  or  otherwise,  when  the  amount 
so  determined  with  the  costs  added  thereto, 
shall  be  paid  out  of  said  retained  moneys  and 
the  balance,  if  any.  returned  to  said  con- 
tractor. 

S.  Assistant  Engineers. — All  directions  and  in- 
structions given  by  assistant  engineers,  inspec- 
tors or  other  persons  appointed  by  the  Engineer, 
during  the  construction  of  the  work  called  for 
by  the  contract,  shall  be  fully  and  implicitly 
carried  out. 

9.  Inspections  and  Partial  Payments. — As  often 
as  the  said  contractor  shall  have  completed  at 
least  $500  worth  of  work  on  a  contract  of  more 
than  $1,000,  he  shall  have  the  right  to  call  for 
an  inspection  of  that  pait  of  the  work  and  its 
acceptance  if  completed  according  to  the  speci- 
fications, except  that  not  more  than  one  in- 
spection a  month  shall  be  required.  Seventy- 
five  (75)  per  cent  of  the  price  stipulated  in  the 
contract  is  to  be  paid  in  cash  on  acceptance  of 
the   work   by  the   engineer  and  when,   in  his 

opinion,  no  harm  will  result  to  the    from 

such  payment.  Said  party  of  the  first  part 
shall  retain  25  per  cent  of  each  and  every 
estimate  made  by  said  engineer  until  the  work 

of  said  contract  on  said    has  been 

entirely  finished  to  the  satisfaction  of  said 
engineer  and   

10.  Function  of  Engineer. — All  work  under 
this  contract  shall  be  done  to  the  satisfaction 
of  the  engineer,  who  shall  in  all  cases  deter- 
mine the  amount,  quality,  acceptability  and 
fitness  of  the  several  amounts  of  work  and  ma- 
terial which  are  to  be  paid  for  hereunder,  and 
shall  decide  all  questions  which  may  arise  as 
to  the  fulfillment  of  the  contract  on  the  part 
of  the  contractor,  and  shall  determine  all  ques- 
tions respecting  the  true  construction  or  mean- 
ing of  the  plans  and  specifications,  and  his 
determination  and  decision  thereon  shall  be 
final  and  conclusive. 

11.  Relations  of  Contractors. — The  contractor 
is  required,  as  far  as  possible,  so  to  arrange 
his  work  and  so  to  dispose  of  his  materials  as 
will  not  interfere  with  the  work  or  storage  of 
materials  of  other  contractors  engaged  upon 
the  work.  He  is  also  required  to  join  his  work 
to  that  of  others  in  a  proper  manner,  and  in 
accordance  with  the  spirit  of  the  plans  and 
specifications,  and  to  perform  his  work  in  the 
proper  sequence  in  relation  to  that  of  other 
contractors,  and  as  he  may  be  directed  by  the 
engineer. 

12.  Defective  Work. — Defective  work  and  ma- 
terial may  be  condemned  by  the  engineer  at 
any  time  before  the  final  acceptance  of  the 
work,  and  when  such  work  has  been  condemned, 
it  shall  be  immediately  rebuilt  in  accordance 
with  the  plans  and  specifications.  When  de- 
fective material  has  been  condemned,  it  shall 
at  once  be  removed  from  the  line  of  work  and 
.stored  as  directed  by  the  engineer,  or  otherwise 
disposed  of  to  his  satisfaction.  In  case  the 
contractor  shall  neglect  or  refuse  to  replace  any 
rejected  work  or  material  after  a  written  notice, 
within  the  time  specified  by  the  engineer,  such 
work  or  material  shall  he  removed  and  replaced 
by  the  engineer  at  the  contractor's  expense. 
Failure  or  neglect  on  the  part  of  the  engineer 
or  any  of  his  authorized  agents  to  condemn  bad 
or  Inferior  work  or  material,  shall  not  be  con- 
strued Id  imply  all  acceptance  of  such  work  or 
materials,  If  it  Incomes  evident  at  any  time 
prior  to  the  final  acceptance  of  the  work  and 
Ihe  release  of  the  contractor  by  the  party  of 
I  In-  first  pari;  neither  shall  It  be  construed  as 
hairing  the  parly  of  the  first  parti  at  any  sub- 
sequenl  lime,  from  recovery  of  damage!  or  of 
such  a  sum  of  money  as  may  In-  needed  In  1  >  i  ■  1 1  •  I 
anew  all  portions  nf  the  work  In  which  fraud 
u:is  practiced  or  Improper  material  hidden, 
whenever  found. 

18,  Removing  Bridges.  The  contractor  shall 
give  al  bust  live  (5|  days'  notice  to  the  au- 
thority In  charge  of  public  roads  before  he  shall 
remove   any    highway    bridge,    ulid    lo   the  local 

agent  of  Ihe  rn I Ir  I  company  before  removing 

any  rallroiiil  bridge 

II    The   Location  of  survcj      l  ikes.   Ihe  plat, 


profile  and  excavation  sheets  of  the  engineer's 
report  shall  constitute  essential  parts  of  these 
specifications.  The  location  of  ditches,  as  indi- 
cated by  the  survey  stakes,  and  the  dimensions 
and  notes  given  in  excavation  sheets  of  the 
engineer's  report,  shall  be  strictly  adhered  to  by 
the  contractor  whether  on  his  own  land  or  on 
the  land  of  another;  except  that  a  contractor 
working  on  his  own  land,  if  he  chooses,  may 
scatter  the  dirt  farther  than  the  required  dis- 
tance from  the  ditch,  and  need  not  fill  up  old 
water  courses  which  lie  on  his  own  land.  No 
work  shall  be  accepted  where  the  contractor 
leaves  the  line  of  the  survey  to  follow  an  old 
ditch  or  water  course. 

15.  Berm,  Slope,  Finish  and  Acceptability  of 
Work.— The  material  taken  from  the  ditch  must 
be  deposited  not  nearer  than  S  ft.,  nor  farther 
than  the  width  of  the  ditch  at  the  top  plus  30 
ft.,  from  the  margin  thereof.  The  work  in  open 
ditches  must  be  finished  so  that  the  margins 
shall  be  clear  cut,  the  slope  of  the  sides  uni- 
form, and  the  bottom  of  an  even  grade.  Open- 
ings not  less  than  4  ft.  wide  and  not  more  than 
600  ft.  apart  must  be  left  through  the  waste 
banks  on  each  side,  so  that  the  surface  water 
may  have  free  access  to  the  ditch.  No  natural 
water  courses  emptying  into  the  ditch  shall  be 
obstructed  by  the  waste  banks.  If  dredges  are 
used  on  the  job,  the  provisions  of  this  paragraph 
shall  apply  to  the  extent  of  insuring  such  as  the 
engineer  shall  consider  to  be  first-class  dredge 
work.  Contractors  shall  be  held  responsible  for 
the  ditch  retaining  its  full  dimensions  until  it 
is  accepted.  If  the  construction  is  in  ground 
liable  to  shrink  or  fill  with  sand  or  other  ma- 
terial, the  contractor  shall  make  such  gross  exca- 
vations that  the  grade  line,  width  of  bottom 
and  slope  of  sides  of  the  ditch  after  construc- 
tion shall  accord  with  the  specifications.  The 

said    may,   at  its  discretion, 

allow  additional  compensation  for  extra  work 
required  by  shrinkage,  but  they  shall  not  be 
required  to  do  so  under  this  contract. 

16.  Change  of  Shape  of  Ditch  The  right  is 

reserved  by  the  party  of  the  first  part,  to 
change  the  form  of  the  ditch,  if  the  engineer 
shall  so  decide,  to  accommodate  any  machine 
which  it  is  desired  to  use  on  the  job,  providing 
no  change  is  made  which  would  lessen  the 
efficiency  of  the  ditch. 

17.  Preserving  Stakes.— All  survey  stakes  must 
be  preserved  by  placing  them  firmly  in  the 
ground  to  one  side  of  the  ditch,  directly  oppo- 
site their  original  locations.  Bench  marks 
must  be  preserved  when  possible. 

IS.  Rock  Excavations  will  be  paid  for,  ac- 
cording to  the  estimate  of  quantity  made  by 
the  engineer,  at  ten  times  the  rate  paid  for 
removing  the  earth  where  rock  occurs;  provided 
that  no  rock  is  estimated  which  is  left  covered 
with  earth,  or  otherwise  inaccessible,  and  that 
no  rock  will  be  paid  for  except  those  containing 
one-tenth  (1/10)  or  more  cubic  yards.  In  tile 
work,  rock  excavation  will  be  paid  for  at  the 
rate  of  $1.25  per  cubic  yard,  unless  otherwise 
specified  in  the  bid.  No  excavations  will  be 
classified  as  rock  except  granite,  limestone  or 
rock  of  similar  character.  Eiardpan  will  not  be 
classified  as  rock. 

19.  Ditches  Along  Roads. — Whenever  an  open 
ditch  runs  parallel  and  adjacent  to  a  road,  the 
earth  taken  from  the  ditch  must  be  placed  on 
the  side  toward  the  road,  except  in  cuts  where 
the  road  would  not  be  benefited  by  having  the 
earth  so  placed. 

20.  It  shall  not  be  counted  a  fauli  If  the  ditch 
is  made  larger  than  the  requirements  of  the 
specifications,  and  the  contractor  shall  not  be 
liable  for  damages  for  making  the  ditch  too 
large  unless  the  engineer  shall  have  given  him 
specific  notice  in  writing  concerning  some  par- 
ticular part  of  the  ditch  that  he  shall  limit  the 
-.line  to  the  dimensions  named  In  the  specifi- 
ca I  Ions. 

21.  All  land  covered  by  Ihe  ditch,  berm  and 
waste  hanks  shall  be  cleared  of  trees,  fallen 
logs,  timber,  brush  and  vines.    The  berm  shall 

be  cleared  of  nil  stumps.  The  land  to  be  cov- 
ered by  the  waste  hanks  shall  have  no  slumps 
si. in, ling  more  than  two  feet  above  I  he  surface 
of  the  ground.  Where  the  construction  Is  In 
the  bottom  of  n  water  course  or  bayou,  the 
brush,  trees,  StO.,  removed  CrOm  (he  ditch  line 
shall  be  deposited  wholly  outside  the  banks  of 
Ihe  wiiei   ionise  or  bayou. 
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Practical  Notes  on  the  Design  and  Con- 
struction of  Earth  Dams  for  Irri- 
gation Works.* 

Water  Supply. — Preliminary  to  the  con- 
struction of  a  dam  of  any  type,  a  study  of 
the  water  supply  to  the  reservoir  to  be  formed 
by  the  dam  in  contemplation,  should  be  made. 
Perhaps  the  most  satisfactory  method  for  de- 
termining the  run-off  of  any  area  is  to  secure 
records  of  the  guaging  of  the  stream,  or 
streams,  which  it  is  intended  shall  supply  the 
water  to  the  reservoir.  Records  covering  a 
period  of  years  showing  the  guagings  on  most 
of  the  streams  can  be  obtained,  either  from 
the  State  Engineer's  office  or  from  the  U.  S. 
G.  S.  Failing  in  this,  weather  bureau  reports, 
showing  the  annual  rainfall  for  a  period  of 
years  in  the  locality  in  question,  can  generally 
be  secured. 

If  we  supplement  our  weather  bureau  re- 
ports with  the  two  rules  given  below  we  can 
arrive  at  a  fairly  accurate  estimate  of  the  run- 
off from  any  given  area.  The  first  rule  is 
one  that  has  been  deduced  by  the  Director  of 
the  U.  S.  G.  S.  and  is :  For  each  100  ft.  in- 
crease in  elevation  the  rainfall  will  increase 
six-tenths  of  an  inch.  This  rule  has  been 
quite  generally  substantiated  by  the  reports  of 
the  Weather  Bureau.  The  second  is  one  for- 
mulated by  Mr.  Grunskey  of  the  U.  S.  G.  S. 
after  a  careful  study  of  the  precipitation  and 
run-off  records  of  the  Pacific  coast.  It  is  as 
follows :  The  run-off  may  be  expressed  in 
identical  percentages  of  the  precipitation  ex- 
pressed in  inches. 

We  will  suppose  that  we  have  the  weather 
bureau  reports  from  some  station  within  the 
area  or  of  some  station  near  at  hand.  The 
elevation  of  this  station  is  3,000  ft.  above  sea 
level.  The  area  of  our  water  shed  is  100 
square  miles.  The  maximum  elevation  of  our 
water  shed  is  7,000  ft.,  but  our  average  eleva- 
tion is  only  5,000  ft.  Now  if  the  precipitation 
at  our  station  is  10  ins.  per  annum,  our  aver- 
age rainfall,  over  the  whole  area,  by  the  first 
rule  would  be  10  ins.  plus  0.6  times  20  ins.  or 
22  ins.  Now  by  Grunskey's  formula  22  per 
cent  of  the  22  ins.  can  be  expected  to  appear 
in  the  streams  as  run-off,  equal  to  4.84  ins.  or 
.403  ft.  equal  to  25,792  acre  feet  per  year. 

In  determining  the  capacity  of  the  reservoir, 
it  is  generally  considered  best  to  make  a  topo- 
graphic survey  of  the  basin  and  determine 
the  capacity  by  means  of  the  areas  of  the  dif- 
ferent contours.  A  quick  rough  way  to  esti- 
mate the  capacity  of  a  reservoir  in  acre  feet 
is  to  multiply  the  area  of  the  flow  line  in 
acres  by  one-third  the  heighth  of  the  dam. 

Dam  Site. — A  very  important  feature  in 
determining  the  site  of  a  dam,  providing  there 
is  more  than  one  site,  as  is  very  often  the 
case,  is  the  ratio  of  the  cost  of  the  dam  to 
the  number  of  acre  feet  stored  in  the  reser- 
voir, or  the  cost  per  acre  foot  of  water  stored. 

Haying  determined  upon  the  location  of  the 
dam  it  will  be  necessary  to  explore  the  site 
to  determine  the  depth  to  bed  rock  or  some 
suitable  foundation  material,  and  to  secure 
data  in  regard  to  the  character  of  the  ma- 
terials lying  above  it.  This  may  be  done  in 
several  ways:  A  water  jet  mav  be  used  to 
bring  up  samples  of  the  materials.  A  steam 
well  drill  may  be  used  to  determine  the  depth 
to  bed  rock.  A  diamond  drill  mav  be  used  to 
determine  the  character  and  thickness  of  the 
bed  rock,  or  open  test  pits  may  be  sunk.  But 
whatever  method  is  employed  it  should  al- 
ways be  supplemented  by  sinking  a  number  of 
test  pits.  Nothing  gives  such  intimate  knowl- 
edge of  the  underlying  strata  and  the  charac- 
ter of  the  foundation  as  an  open  test  pit. 

Materials.— It  is  always  desirable  to  use  the 
materials  lying  closest  at  hand  providing  they 
are  suitable.  Probably  the  best  material  is  a 
mixture  of  gravel,  sand  and  clav,  the  mixture 
containing  enough  sand  to  fill  the  voids  in  the 
gravel  and  enough  clay  to  fill  the  voids  in  the 
sand.  Such  a  mixture  has  great  specific  grav- 
ity, ft  will  stand  on  a  much  steeped  angle 
than  ordinary  earth,  and  is  practically  imper- 
vious^ to  water.    Pure  clay  should  never  be 

taA  ^ap?r  bv  A-    Jr-   McPherson   before  the 
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used,  as  it  shrinks  and  cracks  upon  drying 
and  swells  when  wet.  It  is  also  very  suscep- 
tible no  slides,  and  its  angle  of  repose,  when 
wet,  is  very  slight. 

However  it  is  not  often  that  ideal  mixtures 
of  gravel  sand  and  clay  exist  in  the  vicinity 
of  the  dam  site,  and  it  is  necessary  to  make 
tests  on  the  materials  at  hand  to  determine 
their  suitability  and  also  to  determine  the 
proper  cross  section  of  a  dam  built  of  them. 
In  making  these  tests  it  is  desired  to  observe 
the  general  behavior  of  the  materials  in  ques- 
tion when  subject  to  water  and  to  determine 
more  particularly  the  angle  of  repose,  and  the 
angle  of  saturation.  The  angle  of  repose, 
here,  is  the  maximum  angle  at  which  the  ma- 
terial will  stand  when  subject  to  the  action  of 
water.  The  angle  of  saturation  is  the  angle 
the  water  makes  in  passing  through  the  dam. 
It  depends  directly  upon  the  frictional  resist- 
ance offered  by  the  materials  of  the  dam  to 
the  passage  of  the  molecules  of  water.  The 
frictional  resistance  again  depends  upon  the 
compactness  of  the  material,  so  if  we  had  our 
materials  compact  enough  and  could  keep 
them  in  that  condition  our  angle  of  satura- 
tion would  be  vertical. 

It  is  a  common  error  to  think  that  if  a  dam 
is  built  with  a  core  wall  of  some  impervious 
material  that  there  will  be  no  water  passed 
through  the  core  wall  into  the  lower  half  of 
the  dam.  But  numerous  boards  of  experts 
have  examined  many  dams  and  have  found 
that  in  every  case  water  had  passed  through 
the  supposedly  impervious  core  wall  and  had 
saturated  the  lower  half  of  the  dam  to  a 
greater  or  less  extent. 

It  is  quite  as  important  to  determine  the 
angle  of  saturation  as  to  determine  the  angle 
of  repose.  A  uniform  sample  of  the  material 
to  be  used  in  the  construction  of  the  dam 
should  be  taken.  It  should  be  thoroughly 
mixed  so  as  to  resemble  as  near  as  possible 
the  material  as  it  would  be  placed  in  the  dam. 
This  material  should  then  be  placed  in  a  tank 
which  has  been  constructed  for  the  purpose. 
A  tank  4  ft.  wide,  4  ft.  deep,  and  22  ft.  long 
is  large  enough  to  give  satisfactory  results. 
A  miniature  dam  is  then  constructed  upon  the 
profile  which  has  been  tentatively  decided 
upon,  say  3-1  on  the  inside  or  water  face,  and 

2-  1  on  the  dry  face.  The  earth  should  be 
tamped  in,  moistened  slightly,  and  made  as 
compact  as  possible.  Pieces  of  gas  pipe  with 
holes  bored  along  their  sides  and  covered 
with  pieces  of  wire  netting,  should  be  sunk 
at  intervals  of  about  a  foot,  beginning  at 
the  axis  of  the  dam  and  extending  on  through 
the  dry  face.    Water  is  then  admitted  on  the 

3-  1  side  to  a  level  proportionate  to  the  heighth 
of  the  dam,  and  is  kept  at  this  mark  until 
water  remains  at  a  constant  level  in  the  pipes 
sunk  in  the  lower  side  of  the  dam.  This 
will  probably  cover  a  period  of  several  weeks. 
The  depth  of  the  water  in  the  pipes  is  gen- 
erally determined  by  means  of  a  measuring 
rod.  Taking  the  difference  in  depth  of  the 
water  in  the  various  pipes  and  knowing  their 
distance  apart,  the  angle  of  saturation  is  easily 
calculated. 

The  angle  of  repose  is  obtained  by  trying 
successive  slopes  to  determine  how  steep  a 
slope  the  material  will  stand  when  subject  to 
water.  This  test  should  be  supplemented  by 
another.  Have  the  tank  full  and  suddenly 
let  the  water  out  and  note  the  behavior  of  the 
material.  Often  this  will  show  what  was  sup- 
posedly a  safe  slope  is  too  steep,  as  slips  will 
occur  as  the  water  is  being  let  out  of  the 
tank.  It  is  well  after  these  tests  have  been 
made  to  let  the  material  dry  out  and  notice 
whether  it  cracks  or  shrinks  badly.  If  the 
material  in  the  miniature  dam  does  not  answer 
satisfactorily  to  all  the  tests  imposed,  it 
should  be  discarded  and  some  other  material 
tested,  or  a  mixture  of  the  material  in  ques- 
tion and  some  other  should  be  tried. 

A  good  puddle  test  for  materials  to  be  used 
in  a  puddle  core  wall  or  a  puddle  trench,  is  to 
mix  the  material  in  question  into  as  thick  a 
mud  as  possible  in  a  bucket,  and  then  turn  the 
bucket  upside  down.  If  it  remains  in  the 
bucket  it  is  considered  to  be  good  material 
for  puddling.  Having  determined  upon  the 
characteristics  of  the  material  to  be  used  in 


the  construction  of  the  dam  we  will  now  dis- 
cuss the  various  types  of  dams. 

Types  of  Dams. — The  types  of  dams  are : 
Earth  dams  with  a  masonry  core  wall ;  earth 
dams  with  a  puddle  core  wall ;  hydraulic  fill 
dams,  and  homogenous  earth  dams  with  ma- 
sonry or  puddle  cut  off  walls. 

The  homogenous  earth  dam  is  the  oldest 
type  of  dam  we  have  knowledge  of  and  is 
now  generally  accepted  as  being  the  best  type 
of  earth  dam.  It  depends  upon  the  fact  that 
it  is  of  the  same  material  and  the  same  tex- 
ture throughout.  If  any  settlement  takes 
place,  it  will  not  settle  more  in  one  part  than 
in  another  on  account  of  its  homogenous 
character.  It  depends  upon  the  compactness 
of  its  materials  for  its  impermeability  to  wa- 
ter and  not  upon  some  artificial  cutoff,  such 
as  a  core  wall,  which  may  or  may  not  fulfill 
the  purpose  it  was  intended  for.  The  fact  is 
there  are  fewer  unknown  quantities  entering 
into  the  construction  of  the  homogenous 
earth  dam  than  in  any  other  type. 

Designing  the  Dam. — The  preliminary  cal- 
culations for  the  profile  of  an  earth  dam  are 
simple,  and  will  be  illustrated.  Let  us  as- 
sume the  following  values : 

Central  height  of  dam,  100  ft. 

Maximum  depth  of  water,  90  ft.,  surface  being 
10  ft.  below  crest  of  dam. 

Effective  head.  90  ft. 

Weight  of  material  in  dam,  125  lbs.  per  cu.  ft. 
Co-efficient   of  friction,    1,    or   equal   to  the 
weight  of  the  dam. 

Weight  of  water,  62.5  lbs.  per  cu.  ft. 
Factor  of  safety  against  sliding,  10. 

The   width   corresponding   to   the  vertical 
625X10 

pressure  of  one  ft.  is:   =  5  ft. 

125 

The  hydrostatic  pressure  at  90  ft.  depth  is 
62.5X90=5,625  lbs.  The  dam  having  a  factor 
of  safety  of  10  must  present  a  resistance  of 
5,625X10=56,250  lbs.,  or  approximately  28 
tons  to  the  square  ft. 

The  theoretical  width  of  bank  correspond- 
ing to  a  90  ft.  head  with  a  factor  of  safety 
of  10  is  450  ft.,  slopes  2-1  and  3-1.  To  this 
must  be  added  the  width  of  bank  above  wa- 
ter and  the  width  of  crest.  The  former  would 
be  50  ft.  and  the  latter  by  Trautwine's  for- 
mula,  which  is  2+2  V  height  or  2+2  V  100= 
22  ft.,  making  72  ft.  to  be  added  to  the  base 
of  the  dam,  or  the  base  equals  522  ft.  This, 
of  course,  increases  our  factor  of  safety  to 
11.6  but  this  is  on  the  side  of  safety. 

Now  comes  in  the  angle  of  saturation, 
which  we  have  so  carefully  determined  in  our 
experiments  on  the  miniature  dam  in  the 
tank.  We  will  suppose  that  the  angle  was  40 
in  100;  then  the  line  of  saturation  would 
meet  the  ground  27  ft.  inside  the  outer  toe 
of  the  dam,  but  if  the  angle  should  be  35 
in  100  then  the  line  of  saturation  would  reach 
the  ground  5  ft.  outside  the  toe  of  the  em- 
bankment. In  this  case  we  had  better  add 
a  berm  of  say  15  ft.  at  an  elevation  of  50  ft. 
above  the  bottom  of  the  slope  as  we  do  not 
want  springs  appearing  on  the  face  of  the 
dam.  A  berm  on  the  face  of  a  dam  of  this 
size  is  almost  a  necessity  any  way  to  prevent 
rain  water  from  cutting  the  face  of  the  dam. 
The  berm  should  have  a  drainage  ditch  next 
to  the  face  of  the  dam  to  carry  off  the  rain 
water. 

We  have  allowed  a  factor  of  safety  of 
about  10  against  sliding  on  its  base  in  the 
design  of  this  dam.  But  in  reality  it  will  only 
have  a  co-efficient  of  about  5  as  the  co-ef- 
ficient of  earth  when  saturated  with  water  is 
0.5  instead  of  1.  This  is  on  account  of  the 
lubrication  of  the  particles  by  the  water  and 
further,  on  account  of  the  decrease  in  weight. 
The  saturation  by  water  reducing  the  effect- 
ive weight  of  our  material  by  62.5  lbs.  per 
cu.  ft. 

Assuming  the  crest  at  10  ft.  above  the 
water  was  taken  as  an  illustration  :  In  prac- 
tice we  would  arrive  at  our  safe  water  level 
by  calculating  the  height  of  our  waves  by  the 
following  formula : 

A'  =  1.5VF  +  (2.5  — *V  F) 
Where  X  equals  the  height  of  the  waves, 
and  F  equals  the  distance  in  nautical  miles. 
It  is  well  to  add  2  or  3  ft.  to  the  calculated 
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height  of  the  wave,  as  the  speed  of  approach 
will  carry  it  further  up  the  slope  than  its  cal- 
culated height  would  indicate. 

Preparation  of  the  Foundation. — The  site 
must  be  cleared  of  all  vegetable  growth,  which 
should  be  burned.  If  there  are  any  stumps 
these  should  be  pulled  out,  and  the  roots 
should  be  dug  out.  If  it  is  not  too  far  to  bed 
rock  the  whole  inner  half  of  the  dam  site- 
should  be  excavated  to  solid  material.  If  this 
be  done  there  will  be  no  need  of  a  cut  off 
wall  of  puddle  or  masonry  along  the  axis  of 
the  dam. 

If  it  is  decided  to  strip  the  inner  half  of  the 
site,  which  is  undoubtedly  the  best  course  to 
pursue,  when  it  is  economically  possible  to  do 
so,  springs  may  be  found  flowing  from  the 
bed  rock.  These  must  either  be  carried  to  the 
outer  toe  in  bed  rock  drains,  or  they  must  be 
capped  with  cement.  The  bed  rock  drains  are 
formed  by  digging  trenches  in  the  bed  rock 
and  throwing  loose  rock  over  angle  irons,  or 
porous  pipe,  and  then  filling  in  with  concrete. 
It  is  imperative  that  the  foundation  be  prop- 
erly drained,  as  water  must  not  force  its  way 
up  from  below  if  slips  are  expected  to  be  pre- 
vented. 

If  we  find  that  it  is  not  feasible  on  account 
of  the  expense  entailed  to  excavate  the  inner 
half  of  the  site,  a  trench  should  be  excavated 
along  the  axis  of  the  dam,  and  the  rest  of  the 
site  should  be  bond  plowed.  This  trench  must 
be  excavated  to  bed  rock,  and  should  be  car- 
ried down  into  the  solid  bed  rock  so  as  not  to 
allow  the  passage  of  any  water  under  it.  It 
is  well  to  excavate  in  the  bottom  of  this  trench 
a  smaller  trench  say  1  ft.  wide  and  1  ft.  deep 
which  is  filled  with  concrete,  forming  a  wall 
extending  about  2  ft.  into  the  puddle  cut  off 
wall.  The  width  of  the  bottom  of  the  puddle 
trench  depends  upon  the  depth  to  which  it  is 
excavated,  but  should  never  be  less  than  5 
or  6  ft. 

The  trench  should  always  be  excavated  with 
sloping  sides  so  that  if  there  is  any  movement 
in  the  puddle  material  it  will,  on  account  of 
its  wedge  shape,  tend  to  consolidate.  The 
lower  portion  of  this  trench  should  now  be 
filled  with  the  best  puddle  material  carefully 
tamped  and  placed.  The  puddle  material  should 
not  be  placed  in  the  trench  on  the  side  slopes 
but  should  be  placed  as  the  dam  is  being  built 
upward.  The  puddle  should  never  be  allowed 
to  dry,  but  when  work  ceases,  should  be  pro- 
tected by  a  covering  of  earth  or  boards.  The 
puddle  cut  off  wall  should  not  be  allowed  to 
extend  into  the  dam  more  than  a  few  feet. 

In  some  cases  another  trench  is  excavated 
just  outside  the  cut  off  wall  and  is  carried  up 
the  sides  of  the  slope.  This  trench  is  filled 
with  loose  rock,  and  is  connected  with  a  trench 
leading  out  to  the  lower  toe  of  the  dam.  This 
is  done  to  provide  drainage  for  the  lower  half 
of  the  dam.  In  other  cases  this  trench  is  ex 
cavated  at  the  beginning  of  the  outer  third  of 
the  dam,  but  in  any  case  means  must  be  taken 
to  provide  adequate  drair.age  for  the  outer 
half  of  the  dam.  It  is  desirable  to  make  our 
angle  of  saturation  as  steep  as  possible,  and 
good  drainage  is  one  of  the  best  means  of  ac- 
complishing this. 

Placing  Materials. — Only  the  lower  part  of 
the  puddle  trench  is  filled  with  puddle  until 
the  dam  is  partly  constructed,  and  as  the  dam 
i  i  nrricd  up.  the  puddle-  trench  is  carried  up 
the  sides  of  the  slope  with  it. 

The  materials  in  the  body  of  the  dam  should 
be  placed  in  0  or  8-in.  layers.  And  if  there  is 
any  rock  mixed  with  the  material,  it  should 
be  picked  out  and  placed  in  the  last  third  of 
the  dam,  toward  the  dry  face  where  it  will 
help  in  the  matter  of  drainage  However  it 
is  well  to  make  the  dam  as  near  homogeneous 

:r.  po-  i  1  »l '■      Needless  to    ,ay,  no  root,  mi  Oth 

cr  vegetable  material  should  he  placed  in  the 
dam 

The  layers  are  formed  by  dumping  the  earth 
in  rows  and  leveling  off  with  a  road  grader. 
'I  he  mate  rial  should  then  be  sprinkled.  The 
amount  of  water  to  be  applied  to  each  layer 
ran  only  be  determined  by  observation  and 
experiment,  as  the  absorptive  power  of  various 
earths  varies  greatly.  The  layers  are  then 
rolled  with  a  roller  wlneli  should  not  weigh 
!■  '     Mi. in  ;i  ton  pei  line  ,ii   fnol.    A  light  roller 


is  worse  than  useless  as  it  merely  irons  the 
surface  of  each  layer  leaving  a  body  of  un- 
compacted  earth  in  the  center  which  will  tend 
to  form  channels  for  seepage  water.  After 
rolling  the  material  until  it  is  thoroughly  com- 
pacted, it  is  harrowed.  A  good  test  for  com- 
pactness is  to  see  whether  a  shovel  can  be 
thrust  into  the  earth.  Thoroughly  compacted 
earth  will  resist  the  efforts  of  a  man  with  a 
shovel  and  will  require  picking  to  loosen  it. 
The  harrowing  should  break  up  the  ironed 
surface  of  the  earth  as  otherwise  this  might 
allow  seepage  water  to  pass  along  it. 

Before  closing  this  part  of  the  discussion 
it  would  be  well  to  take  notice  of  some  inter- 
esting experiments  made  by  Prof.  E.  W.  Hil- 
grad.  Prof.  Hilgrad  experimented  on  various 
sands  and  soils  to  determine  the  effect  of 
black  alkali,  or  sodium  carbonate,  which  is  our 
common  baking  soda.  He  found  that  one- 
tenth  of  one  per  cent  of  sodium  carbonate  ren- 
dered sands  and  soils  tough  and  impervious 
to  water  so  that  by  watering  with  a  solution 
of  one-tenth  of  one  per  cent  of  sodium  car- 
bonate he  made  them  so  tough  and  solid  that 
they  would  resist  the  errosive  effect  of  water 
to  a  remarkable  degree.  We  have  never  heard 
of  this  fact  being  applied  to  the  construction 
of  earth  dams,  but  it  seems  a  valuable  sug- 
gestion and  one  that  would  not  be  excessive 
in  cost. 

Finishing. — The  face  of  the  dam  should  be 
rip-rapped  with  rip-rap  at  least  one  foot  thick. 
The  stones  should  be  as  large  as  practicable 
and  all  openings  should  be  filled  with  spalls, 
hammered  in.  This  rip-rap  should  extend 
down  at  least  to  the  level  of  the  low  water 
line,  and  if  it  does  not  extend  all  the  way 
down  to  the  foot  of  the  dam  it  should  rest  on 
a  berm.  If  it  extends  to  the  toe  of  the  dam 
it  should  rest  on  a  firm  foundation  which  will 
prevent  the  rip-rap  from  sliding.  It  is  gener- 
ally a  good  idea  to  have  a  sub-facing  of  a 
foot  or  so  of  gravel  under  the  rip-rap.  The 
dry  face  of  the  dam  should  be  sodded  down 
as  soon  as  possible  to  prevent  erosive  action 
by  rain  water. 

The  Outlet  Pipe  or  Tunnel. — The  outlet  pipe 
or  tunnel  of  a  reservoir  should  never  be 
through  the  body  of  the  dam.  Putting  the 
outlet  pipe  through  the  body  of  the  dam  has 
caused  more  failures  than  any  other  feature. 
Whenever  possible  the  outlet  of  the  reservoir 
should  be  throgh  a  tunnel  situated  at  one  side 
of  the  dam.  If  it  is  impracticable  to  run  the 
outlet  tunnel  at  one  side  of  the  dam,  it  should 
be  placed  in  a  specially  prepared  trench  sunk 
in  the  bed  rock  or  foundation  material  of  the 
dam.  This  outlet  pipe  should  be  of  concrete 
surrounding  either  a  wood  or  metal  pipe.  This 
concrete  pipe  should  be  formed  with  frequent 
cut-off  collars  and  should  be  thoroughly  sur- 
rounded with  puddle  material.  These  cut-off 
collars  are  supposed  to  prevent  the  passage 
of  water  along  the  surface  of  the  concrete. 
Perhaps  one  of  the  best  schemes  we  have  ever 
heard  of  for  preventing  seepage  along  the 
surface  of  the  concrete  is  one  sugested  by  Mr. 
K.  W.  Faris  of  Boise.  Instead  of  using  forms 
in  placing  the  concrete,  he  would  dig  a  trench 
just  to  die  required  size  of  the  concrete,  al- 
lowing no  room  for  putting  in  forms.  The 
trench  would  be  finished  rough,  the  pipe  would 
be  laid  and  the  trench  would  then  be  filled 
with  concrete  well  rammed  in  place.  This 
scheme  would  present  innumerable  angles  and 
turns  for  the  passage  of  any  seepage  water 
along  the  surface  of  the  concrete.  Where  it 
is  absolutely  necessary  to  place  the  outlet  tun- 
nel through  the  dam  this  would  appear  to  be 
the  best  that  could  be  devised.  It  also  pos- 
sesses  the  merit  of  being  cheap. 

However  as  we  have  staled  an  outlet 
through  or  even  under  the  base  of  the  dam  is 
always  a  source  of  danger  and  a  Inline]  run- 
ning through  the  solid  material  should  always 
be  provided. 

The  valves  may  be  at  cither  end  of  the 
pipe  or  tunnel.  The  valve  at  the  outlet  has  the 
advantage  of  being  more  accessible,  and  as 
the  mechanism  is  simpler,  it  is  nut  subject  to 
as  many  mishaps  as  the  valve  at  the  inner  end 
of  the  pipe  However  it  precludes  any  repairs 
being  made  on  the  pipe  while  there  is  Water 
in   tile   reservoir      And   if  the  outlet    pipe  is 


through  the  dam,  and  the  dam  should  settle, 
crushing  or  cracking  the  pipe,  it  would  endan- 
ger the  safety  of  the  dam. 

When  the  valve  is  at  the  inner  end  of  the 
outlet  pipe  or  tunnel  it  may  be  controlled, 
either  by  a  gate  tower  or  by  rods  running 
along  the  slope  to  a  point  above  water  level. 
Both  these  schemes  are  open  to  certain  ob- 
jections. .  The  gate  tower  is  subject  to  the 
battering  of  the  ice  on  the  reservoir  and  is 
liable  to  damage  by  the  ice  freezing  around 
it  and  the  level -of  the  reservoir  being  raised 
or  lowered. 

Where  the  valve  is  operated  by  means  of  a 
long  rod  running  up  the  slope  it  is  apt  to  get 
out  of  order  either  by  becoming  bound  in  the 
guides  or  being  bent  through  some  movement 
in  the  dam. 

If  there  is  some  arrangement  made  for  put- 
ting in  an  emergency  bulkhead  at  the  inner 
end  of  the  pipe  or  tunnel  which  will  allow 
inspection  of  the  interior  at  any  tme  the 
valve  at  the  outlet  is  undoubtedly  the  most  sat- 
isfactory control. 

Spillway. — The  providing  of  an  adequate 
spillway  is  a  matter  of  vital  importance  to 
the  safety  of  any  earthen  dam.  A  reservoir 
without  a  spillway  is  like  a  boiler  without  a 
safety  valve,  except  that  the  destruction  of  a 
dam  would  probably  mean  more  damage  to 
life  and  property  than  would  a  hundred  boiler 
explosions.  Like  the  outlet  the  spillway  should 
be  made  a  separate  structure  from  the  dam, 
and  provision  must  be  made  for  conducting 
away  any  water  that  may  pass  through  it. 

In  constructing  a  spillway  provision  must 
be  made  for  conducting  away  an  amount  equal 
to  the  greatest  recorded  or  calculated  flow  into 
the  reservoir  plus  a  liberal  factor  of  safety. 

Having  determined  the  quantity  of  water 
that  we  expect  the  spillway  to  discharge,  the 
proper  length  and  depth  can  be  determined 
from  the  following  formula,  which  is  the  for- 
mula for  the  ordinary  broad  crested  weir : 

Q  =  3.012  L  HU5Z 

Q  =  Discharge  in  second  feet. 

L  =  Length  of  weir  in  feet. 

H  =  Depth  of  water  above  the  crest  of  the 
weir. 

Spillways  should  never  be  fitted  with  flash 
boards,  as  in  an  emergency  they  can  not  be 
removed  readily,  and  they  are  not  automatic 
in  their  action.  If  it  is  desired  to  raise  the 
level  of  the  water  in  the  reservoir  above  the 
level  of  the  bottom  of  the  spillway  a  dam  of 
loose  sand  is  the  best  thing  to  use.  The  rule 
for  placing  the  bottom  of  the  spillway  is  to 
place  it  at  or  a  little  below  the  level  of  the 
high  water  in  the  reservoir. 


Placing  Wheels  on  Work  Cars,  Panama 
Shops — One  of  the  items  of  work  in  the 
car  shop  that  is  little  appreciated  is  the 
placing  of  680  new  car  wheels  a  month  on 
the  cars.  These  wheels  are  brought  from 
the  states  and  are  bored  and  mounted  at 
the  shops.  An  average  month's  work  in- 
cludes 300  new  wheels  on  20-yd.  flat  cars, 
200  on  steel  dump  cars  and  about  180  on 
other  equipment.  When  cars  come  into  the 
shops  for  repairs,  the  wheels  are  tested, 
and  if  they  are  flat  beyond  2l/i  ins.  from 
normal,  have  a  chipped  or  worn  flange,  or 
are  worn  through  the  chill,  they  are  re- 
placed with  new  wheels.  Some  old  wheels 
are  utilized  by  placing  them  on  an  axle  on 
which  is  another  old  wheel,  not  sufficiently 
worn  to  be  taken  from  service.  From  two 
to  three  tons  of  the  old  wheels  are  used 
each  month  in  the  cupola,  being  melted 
over  into  castings  that  do  not  require  ma- 
chining. 


Long  Drill  Core. —  In  making  the  borings 
for  the  proposed  new  dry  (lock  at  Balboa, 
Panama  (  anal,  there  was  recently  brought 
OUt  a  drill  core  of  solid  rock,  0  ft.  o  ins.  in 
length,  and  1  in.  in  diameter.  The  core  con- 
sists of  the  hardest  kind  of  trap  rock,  with- 
out the  least  change  in  color  or  grain  from 
end  to  end  ll  is  believed  that  this  is  the 
longest  core  of  the  kind  that  has  ever  been 
produced  intact  on  the  Isthmus. 
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Plant  Equipment  of  the  West  Jersey  & 
Seashore  R.  R.   (Electric)  With 
Costs  of  Construction,  Opera- 
tion and  Maintenance 
for  1910. 

When  the  question  of  presenting  certain 
data  pertaining  to  the  operation  of  the  elec- 
trified portion  of  the  West  Jersey  &  Seashore 
R.  R.  before  the  American  Institute  of  Elec- 
trical Engineers  was  discussed  with  the  man- 
agement of  the  Pennsylvania  R.  R.,  the  reply 
was  made  that  not  only  would  the  information 
be  furnished  but  that  it  would  be  a  pleasure 
to  have  such  information  made  public  through 
the  proceedings  of  the  Institute.  The  follow- 
ing data  were  taken  direct  from  the  operat- 
ing records  with  only  such  additions  as  would 


make  them  more  readily  understood.  No  ef- 
fort has  been  made  to  curtail  or  to  modify  in 
any  respect  the  data  selected.  It  is  the  object 
of  this  paper  to  present  these  data  in  as  con- 
crete form  as  possible  without  comparison 
with  the  operation  of  the  parallel  steam  serv- 
ice, and  no  attempt  will  be  made  to  analyze 
or  compare  the  data  with  any  that  have  here- 
tofore been  presented. 

The  portion  of  the  line  which  is  electrical- 
ly operated  extends  from  Camden,  via  New- 
field,  to  Atlantic  City,  a  distance  of  64.G 
miles;  and  from  Newfield  to  Milville,  a  dis- 
tance of  10  miles.    With  the  exception  of  the 

*Rearranged  and  abstracted  from  a  paper  by 
B.  F.  Wood,  before  the  American  Institute  of 
Electrical  Engineers,  Chicago  Convention,  June 
28,  1911. 


Millville  Branch,  which  is  a  single  track  rail- 
road, the  line  is  double  tracked  with  a  third 
track  extending  for  a  distance  of  about  fi 
miles  north  from  Woodbury.  This  portion 
was  originally  operated  by  steam  and  was  a 
single  track  line  south  of  Newfield.  In  the 
latter  part  of  the  year  1905  it  was  decided  to 
electrify.  The  work  was  undertaken  in  De- 
cember, 1905,  and  had  progressed  to  such  a 
point  that  in  the  early  part  of  July,  100G,  the 
first  train  was  moved  electrically.  Regular 
operation  by  electric  service  was  established  in 
September  of  the  same  year.  The  direct  cur- 
rent over-running  third-rail  system  operating 
at  675  volts  was  chosen  for  this  installation. 

A  map  of  the  West  Jersey  &  Seashore  Rail- 
road is  shown  by  Fig.  1,  from  which  the  elec- 
trified portion  can  be  readily  followed.  The 
locations  of  the  power  station  and  the  sub- 


stations are  shown,  as  well  as  the  position  of 
the  transmission  line  with  respect  to  the  line 
of  the  railroad. 

In  order  that  the  statements  of  cost  of  ope- 
rations and  detentions  to  train  service  may 
be  more  readily  understood,  the  general  char- 
acteristics of  the  electrified  portion  are  given. 

GENERAL  DESCRIPTION. 

Track:  Miles. 
Main    line.    Camden    to    Newfield.  double 

track,  100-i;\  rails   30.2 

Main  line.  Newfield  to  Atlantic  City,  double 

track,  85-lb.  rails   34.4 

Main   line,   South   Camden   to  Woodbury. 

third  track,  100-lb.  rails   6.0 

Branch  line,   Newfield   to  Millville,  single 

track,  100-lb.  rails   10.0 


Total  length  of '  single  track,  including 

sidings    150.0 

Power  Stations: 
Location:  Westville,  N.  J.,  on  Big  Timber  Creek. 
5.6  miles  from  Camden  Terminal.    Rated  ca- 
pacity 8,000  kw. 

Equipment  Turbine  Room: 
Four  2.000  kw.  6,600  volt,  three-phase,  25  cycle, 

Curtis  turbo-generators. 
Twelve  700  kw.   6,600/33,000  volt,  single-phase, 

25  cycle,  air  blast  transformers. 
Three  75  kw.,  125  volt,  Curtis  turbo-exciters. 
Three  12  hp.  blowers,  20,000  cu.   ft.  per  min. 
each. 

Equipment  Auxiliary  Room: 
Four  Williamson  Bros.  Barometric  condensers. 
Four  I.  P.  Morris  &  Co.  dry  vacuum  pumps. 
Four  I.  P.  Morris  &  Co.,  centrifugal  circulating 

pumps  (three  driven  by  Reeve's  engines;  one 

by  Curtis  turbine). 
Two   Cochrane   feed   water   heaters,   each  539 

cu.  ft.  capacity  to  overflow. 
Three  Worthington  boiler  feed  pumps. 
Two  Worthington  make-up  pumps. 
Two  Worthington  step  bearing  pumps. 
One  R.  D.  Wood  accumulator  for  step  bearing, 

800  lb.  per  sq.  in.,  100  gal.  capacity. 
One  R.  D.  Wood  accumulator  for  step  bearing, 

100  lb.  per  sq.  in. 
One  Worthington  oil  pump. 
One  Blake  oil  pump. 

Equipment  boiler  room: 
Sixteen  Sterling  water  tube  boilers.  358  hp.  each, 

with  superheaters. 
Fourteen  boilers  equipped  with  Roney  stokers. 
Two  boilers  equipped  with  Taylor  stokers. 
Hunt  gravity   return   system  of  coal  handling 

used. 

Transmission  Line: 
Length,  69.3  miles. 

Line  in  duplicate,  33.000  volt,  Y-connected,  neu- 
tral grounded. 

Poles  of  chestnut.  45  ft.  high,  spaced  125  ft. 
apart — 100  ft.  at  road  crossing. 

Head  guys  used  every  quarter  mile,  approx- 
imately. 

Lightning  protective  ground  wire  strung  on  top 
of  poles.  4  ft.  above  nearest  wire,  wire  of  7 
stranded  steel  galvanized  cable.  5/16  in.  diam- 
eter. Grounded  every  fifth  pole. 

Two  cross  arms  on  each  pole.  Top  arm  12  ft. 
long  carries  4  insulators;  lower  arm  8  ft.  6  in. 
long  carries  2  insulators.  Insulators  42  in. 
apart,  forming  equilateral  triangle. 

Wire,  No.  1  B.  &  S..  hard  drawn,  solid  copper. 

Wires  transposed  by  one  complete  spiral  be- 
tween each  substation,  making  a  total  of 
seven  transpositions. 

Signal  line  and  lighting  circuit.  1.100  volt,  single- 
phase,  runs  below  33.000  volt  line  from  Camden 
to  Newfield  and  from  Pleasant ville  to  Atlantic 
City. 

Substations: 

The  high-tension,  three-phase  current  is  re- 
duced in  pressure  and  converted  to  direct- 
current  at  675  volts  in  either  substations 
located  as  follows: 

South  Camden.  2.3  miles  from  Camden  terminal. 

Westville  (in  power  house).  3.6  miles  south  from 
South  Camden. 

Glassboro.  14.1  miles  south  from  Westville. 

Newfield.  12.2  miles  south  from  Glassboro. 

Mizpah,  10.9  miles  south  from  Newfield. 


Map  Showing  Electrically  Operated  Lines    of  the  West  Jersey  &  Seashore  R.  R. 


TABLE  T. 


Converters.  Total  cap. 

South  Camden   Two     750-kw.  2.500-kw. 

One  1,000-kw. 

Westville    Two     750-kw.  2.500-kw. 

One  1.000-kw. 

Glassboro    Two     750-kw.  2.500-kw. 

One  1.000-kw. 

Newfield    Two     750-kw.  2.500-kw. 

One  1.000-kw. 

Mizpah    Two     500-kw.  1.000-kw. 

Reega    Two     750-kw.  1. 500-kw. 

Atlantic  City   Two     750-kw.  2.500-kw. 

One  1.000-kw. 

Clayville    Two     500-kw.  2.000-kw. 

One  1.000-kw. 

NOTE — Converters.  6-phase,  diametrically  connected,  started 
three  steps.    Transformers  air  cooled,  placed  over  Mir  duct, 

oil  line  switches.   Multigap  lightning  arresters  in  all  station 


Transformers. 
Six  275-kw. 
Three  370-kw. 
Six  275-kw. 
Three  370-kw. 


Six 


-kw. 


Three  370-kw. 


Six 

Three 

Six 

Six 

Six 

Three 

Six 

Three 


kw. 
370-kw. 
1S5-kw. 
275-kw. 
275-kw. 
370-kw. 
lS5-kw. 
370-kw. 


Alter- 
nating 
current 

line 
panels. 


Direct 
current 
feeder 
panels. 


from  alternating  current  end  In 
supplied  by  two  blowers.  Automatic 
s. 
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Reega,  10.1  miles  south  from  Mizpah. 
Atlantic  Citv.  12.5  miles  south  from  Reega. 
ClayviUe,  8.0  miles  from  Newfield  (on  Millville 
branch). 

Equipment:  See  Table  I.   

Third  Rail:  ,  M>]e,s; 
Length,  single  rail,  main  line  and  branch.  137.12 
Sidings   ■  *-61 

Total    141-73 

Rails: 

Standard  P.  R.  R.  cross  section  and  composition. 
100-lb.  per  vd.  Conductivity  equal  to  that  of 
copper  rod  of  1.200.000  cm.  cross  section. 
Located  2  ft.  2  ins.  from  gage  line  of  track 
and  3%  ins.  higher  than  running  rails.  Con- 
tact made  on  top  of  rail.  Bonded  with  con- 
cealed ribbon  bonds,  solid  copper  terminals, 
pressed  into  1-in.  holes  drilled  in  the  rail. 
Two  bonds  per  joint.  500.000  cm.  each.  Road 
crossing  jumpers  consist  of  two  cables  per 
rail,  each  500.000  cm.,  in  bituminized  fibre 
conduit  laid  in  concrete.  Jumpers  brought  out 
of  concrete  posts  with  removable  hoods  and 
bonded  to  rail  by  two  stub-end  bonds.  Third 
rails  are  provided  with  protection  boards  at 
all  stations  and  for  20  ft.  on  each  side  of  all 
road  crossings.  At  stations  side  protection 
boards  are  also  used.  Top  board.  2-in.  plank, 
supported  on  castings  held  by  maple  posts 
placed  6  ft.  apart.  The  third  rails  are  section- 
alized  at  each  substation,  each  north-bound 
and  each  south-bound  rail  having  a  separate 
feeder.  The  two  rails  are  cross-bounded  at 
three  points  betwen  substations.  No  feeders 
are  used  in  connection  with  third  rail. 

Trolley— Lenth  of  Single  Wire:  Miles. 

Main    line   8.  GO 

Sidings    °-04 

Overlapping    0.91 

Total    9-55 

Wire  is  No.  4/0  grooved  section,  supported  by 
%-in.  galvanized  steel  stranded  span  wires  at 
a  height  of  22  ft.  above  track  rails. 

They  are  two  750.000  cm.  feeders.  South  Camden 
substation  to  Haddon  Avenue.  Camden,  and 
one   500.000    cm.    cable    South   Camden  sub- 
station to  South  Gloucester. 
Track  Bonding: 

Concealed  ribbon  bonds  used  with  solid  copper 
terminals  compressed  into  1-in.  holes  drilled 
in  the  rail. 

Two  bonds  per  joint.  400.000  cm.  each. 
Special  splice  bars  used  to  admit  bonds. 

Bonds  tested  every  six  months  by  means  of 
miilivoltmeters  and  Whitney  Bond  Tester. 
Cars  and  Equipment: 

Car  equipment  consists  of:  79  coaches,  seating 
capacity  58:  2  combined  passenger  and  bae- 
erage.  seating  capacity  36:  6  baggage  and  mail; 
6  baggage.   Total.  93  cars. 

Coaches  weigh  94.500  lbs.  or  1.630  lbs.  per  pas- 
senger. 

Electrical  equipment  of  each  car  consists  of  two 
200  hp.  motors  with  multiple  unit  system  of 
automatic  control. 

Gear  ratio.  46:29. 

Additional  equipment  has  been  authorized  con- 
sisting of  15  steel  coaches,  having  a  seating 
capacity  of  72.  The  cars  will  weigh  103.500  lbs. 
or  1.445  lbs.  per  passenger. 
Inspection  Sheds: 

All  inspections  and  repairs  made  in  Camden 
shed.  Other  sheds  used  for  emergency  inspec- 
tion and  light  repairs. 

Camden  s^ed.  three  tracks,  nccmmodate  9  cars. 

Atlantic  City  shed,  two  tracks,  accommodate  6 
cars. 

Millville  shed,  one  track,  accommodate  3  cars. 
Third  rail  is  not  continued  into  sheds,  overhead 
trolley  being  used. 

COST  OF  CONSTRUCTION. 

Table  II  shows  the  cost  of  construction  in 
connection  with  the  electrification  and  in- 
cludes costs  made  necessary  by  electrification. 
It  will  be  noted  that  the  electrification  costs 
represent  less  than  half  of  the  total  cost  in- 
volved in  the  change  of  motive  power.  Costs 
are  also  presented  (Table  III)  showing  the 
unit  costs  of  power  station  transmission  line, 
substations,  etc. : 

ORGANIZATION. 

With  the  introduction  of  the  electric  serv- 
ice the  organization  of  the  road  was  not 
changed  but  was  expanded  to  provide  fur  the 
new  duties.  A  chart  of  the  Motive  Power 
Organization  is  shown  by  Fig.  2,  which  shows 
the  number  of  employes  engaged  in  the  vari 
ous  departments. 

COST  OF  OPERATION   A  NO  MAINTENANCE. 

The  cost  of  operation  and  maintenance  is 

shown  mnli  r    cvcr.il  headings  as  follows: 

M)  Cost  of  operation  in  cents  per  car 
mile 

(2)  Cost  of  operation  and  maintenance  of 
Wests  ille  powi  i  elation. 

(.')  i  (  osi    i  t    iii.mitcnani  e  of    high  tension 

tran  (million  line 

(\)  f'ost  if  operation  and  maintenance  ol 
substations. 

C>)    Cost  of  maintenance  of  third  rail. 
(Q)    Cost  of  maintenance  of  trolley. 
(~ )    Cost  of  maintenance  of  bonding. 


Table  IV  shows  the  cost  of  operation  for  TABLE  III-UNIT  COST  OF  ELECTRIFICA- 

the  vears  1909  and  1910,  in  cents  per  car  mile,  TION- 

and  subdivides  the  cost  of  operation  into  the  ^S^S^SSS'i^'.  ■■■  ■  ■  l3£ 

general  headings,   repairs,  electric  equipment  substations,    building    and  equipment 

of  cars;  repairs,  passenger  cars;  other  main-        cost  per  kw  ■   oof'nn 

tenance  of  equipment  costs  .  electric  power  at  Jffio 

car  shoes;  yard  service,  shitting  cost;  motor-      Traek  bonding,  cost  per  mile   684.50 

men;  trainmen;  train  supplies  and  expenses;  Cars,    including    electrical  equipment 

total' of  above;  other  expenses;  total  expenses.        each    18.Z14.00 

The  table  also  shows  the  total  car  miles  per   „TT  „ 

month  and  the  average  cars  per  train.    The  TABLE  IV.    AVERAGE  COST  PER  CAR  MILE 

headings  of  this  statement  are  probably  suf-  OF  OPERATING  WEST  JERSEY  &  SEA- 

ficiently  explanatory,  other  than  '/other  ex-  SHORE  R.  R.  FOR  TWO  YEARS 

penses,"  which  includes  cost  of  maintenance        Jte«ns   4^69  4.552.532 

of  way  and  structures,     despatching    trains,      ^vemge  cars  p'er  train   3.457  3.51S 

telephone   and   telegraph,   crossing  gatemen.  costs:                                       a  o      *  « cc 

together  with  traffic  expenses  and  general  ex-  Repairs,  **£J^£™\\~m\    %  \H     %  \fx 

penses.  Other  niaint.  of  equip,  costs   0.25  0.27 

Table  V  shows  the  cost  of  operation  and      Electric  power  at  car  shoes   4.30  3.33 

maintenance  of  the  Westville  power  station      Yard  service  shifting  costs   0.33  0.43 

for  the  year   1910.    This  statement  is  sub-  ^ormen  .....................       0.88  0.91 

divided  under  the  general  headings  of  opera-  Train  supplies  and  expenses...       0.69  0.67 

tion  and  maintenance  and  under  the  further    j^.  jj^ 

sub-headings  of   material  and     labor.      The      oth°r  expenses   9-08  9.39 

statement  shows  the   total  monthly  cost  as   —   

well  as  the  cost  in  cents  per  kw.-hr.  for  each        Grand   total   $18.75  $18.19 

Superintendent 

  I  

I  1  i  i  ~  J 

Frt  Tr         Pass.        Road  Foreman      Master  Div.  Div. 

Master    Tr.  Master         Engines        Mechanic      Engineer  Operator. 

I  I  I 

Clerks  Assistant 

 I  I  

"j  j  i  I. 

Foreman  power  house        Foreman  elec.  cars    Line  foreman      14  substation  operators 

1  Clerk  1  Clerk  7  Patrolmen       1  Relief  operator 

1  Storekeeper  10  Inspectors  17  Repairmen      1  Substation  repair- 

1  Boiler  room  eng.  1  Foreman  car  barn  man 

3  Water  tenders  1  Air  br.  inspector 
6  Firemen  2  Contactor  insp  s 

4  Coal  passers  2  Truck  repairmen 

1  Boiler  room  repmn.  1  Armature  inspect. 

1  Tower  man  1  Armature  winder 

4  Helpers  1  Blacksmith 

1  Conveyorman  4  Machinists 
3  Watch  engineers  3  Wiremen 

3  Switchboard  opers.  1  Babbitt  worker 

3  Turbine  oilers  7  Carpenters 

2  Auxiliary  opers.  16  Car  house  helpers 

3  Auxiliary  wipers  1  Janitor 

2  Repairmen  1  Watchman 

I  Machinist 

1  Bricklayer 

1  Blacksmith 

1  Blacksmith  helper 

Fig.  2. 


item.  The  total  net  output  from  the  station 
is  also  shown  as  well  as  the  pounds  of  coal 
per  kw.-hr.  and  the  cost  of  coal  per  ton  of 
2.000  lbs. 

Table  VI  is  given  showing  the  cost  of  main- 
tenance of  the  transmission  system,  which 
includes  high-tension  transmission,  over-head 
trolley,  third  rail  and  track  bonding.  This 
table  also  shows  the  total  cost  per  month  and 
the  monthly  cost  per  mile  for  the  year  1910. 
The  operation  and  maintenance  of  sub-sta- 
tions for  the  year  1910  is  shown  in  Table  VII. 
This  shows  the  cost  of  operation  and  main- 
tenance of  the  eight  substations  during  the 
vear  1910,  by  month,  as  well  as  the  cost  per 
kw.  hr.  output  per  sub-station  and  the  output 
in  direct  current  at  675  volts. 

TABLE  II. — COSTS  OF  CONSTRUCTION. 

Power  Stations: 
Muilding.   stacks,   coal  and  ash 

handling  machinery  $3:>4.000 

Equipment    mojioo 

Total  *  S2M22 

•Transmission    line   241. ..00 

Substations: 

Buildings   $,iri--^ 

Kqulpmont   •  419.560 

Total   *  491,560 

Third    rail   5Sa,£K 

Overhead    trolley   ,52'2ei 

Tr,:k  landing  jW-fej 

:  ar  r  I  Llr  m  l  Insp:  :  tl-.tn  shnls  •      _4»;  t;4 

Right-of-way,  additional   so  in 

Ki-e,mnt rurlli. I!    (racks   A-'?,. 

Constructing  new  tracks   2.0,1.00(1 

Terminal     facilities     and     changes  at 

i  in, ,n    ■  'SXS 

Signals  and  Interlocking  plant!   r.6i.90o 

ChaiiKldK    telegraph    and    adding    tele-  ,„.,„. 

phone  taellttlei  •••  MM00 

Fencing    right-of-way.    entile  guards. 

etc   ff'SJS 

M  Iseella  iieiMix    Items  •  44.200 

Total   $8,130,228 


T\BLE  V.— COST  OF  OPERATION  AND 
MAINTENANCE  OF  WESTVILLE  POWER 
STATION.    YEAR    1910,    WEST   JERSEY  & 

SEASHORE  R.  R.  _  . 

Cent 
per 

Items— Labor  Operation:  Total,    kw  -hr. 

Km(room :::::::::::::::$io:7ofo:ii  V«U 

Electrical    ..                                  1,661.02  0.006 

B^"?*^?™.?^?!^"    2.756J3  0.010 

Total  operating  labor  $  29.170.42  $0,103 

Materal  Operation:  $102.715.31  $0,363 

Water'              0  002 

Lubricants                                   ■  •  •  ■ ; ;  n'AA- 

Miscellaneous  material                     r  ='i„"  15  .Innc 

Miscellaneous   charges                   1.^00^49  0.00b 

Total  operating  material  $107,154.24  $0-378 

Total   operation  $136,324.66  $0.4M 

Tu!i1drngM;linteni.l,100.;  $      326.29  $0,001 

lloi'.'c.   rooin                                      1.560.44  0.005 

Turbine                                                   S3b.ll  0.003 

Auxiliary    apparatus                            844.1.  0.003 

Klectrieal                                                   195.30  0.001 

r Villi;                                                €91  94  0  00S 

Miscellaneous                                       I87-30  0  001 

Total  maintenance  labor  $    4.631.55  $0,016 

Material  Maintenance:   J 

no  |  "  room                                     2.493.23  0  009 

Turbine                                              1.597.52  0.006 

Auxiliary   apparatus                      2.066.13  0.00 

Kleclrleal                                                 3.046.44  0.0(1 

•  long               ...                               383.97  0.001 

MlVcHla  neons    599.06  O.OOj 

Total    maintenance   maleii.,1  J  1 0.332. 98  $0  037 

Total  maintenance  $  H.9M.53  $o.oos 

Summary:  „  _„  ... 

Total    labor  *  33.S01.97  $0,111 

Total  material                        H7.4S..22  »uib 

^Sfe^.™^.'*":  1M.2S9.19  0.BS4 

".her  It- charged  to  station  q  ^ 

Srt  Output   

I. lis.  coal  per  kw.-hr   T,li 

Coal  i.t  ooal  per  2.000  |ba   $■ 
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TABLE  VI. — COST  OF  MAINTENANCE  OF  TRA  NMISSION  SYSTEMS,  YEAR  1910,  WEST  JER- 
SEY &  SEASHORE  R.  R.  ELECTRIC  TRAIN  SERVICE. 

Running 

—  High  tension--     Overhead  trolley   Third   rail   track  bonding 

Total       Per  mile     Total     Per  mile  Total  Per  mile     Total    Per  mile 

Januarv   $   142.96       $2.04       $   690.S4       $35.32  $     492.96  $  2.74  $     26.67  $1.51 

Februarv                          409.74         5.85           266.38         13.62  580.80  4.41  562.82  3.75 

Maxell  .'                          198.62         2.84           381.28         19.49  495.55  3.76  39.26  0.26 

April                                 403.44         5.76           446.57         46.71  745.16  5.26  30.24  0.20 

May                                  256.14         3.66           291.51         30.49  1,126.40  7.95  190.05  1.27 

June                                 123.21         1.76           864.62         90.44  957.42  6.75  312.08  2.08 

July                                  167.90         2.40           393.62         41.17  818.29  5.77  494.79  3.30 

August                             357.20         5.10           317.49         33.21  1,631.72  11.51  32.99  0.22 

September                        508.51         7.26           389.73         40.77  838.87  5.92  202.05  1.35 

October                            604.93         8.64           245.75         25.70  647.27  4.57  98.66  0.66 

November                        171.58         2.45           363.35         38.01  11.062.9S  7.50  189.83  1.26 

December                         100.34         1.43           244.02         25.52  1,466.71  10.35  125.03  0.83 

Year   $3,444.57       $4.10       $4,895.16       $36.70       $10,864.13       $  6.46       $2,445.72  $1.36 

tCredit  for  scrap  58.75. 

TABLE  VII.— COST  OF  OPERATION  AND  MAINTENANCE  OF  SUBSTATIONS,  YEAR  1910. 
WEST  JERSEY  &  SEASHORE  R.  R.  ELECTRIC  TRAIN  SERVICE. 

 Total  for  Eight  Substations  

Substation 
output 
kw-hr. 
Cost  per    675  volts  di- 

Operation.  Maintenance.      Total.  kw-hr.  rect-current 

January    $  1.573.82       $   373.10       $  1.946.92       $0.001136       $  1,655,800 

Februarv    1.601.7S  147.39  1,749.17         0.001157  1,460,200 

March   1,618.16  174.27  1,792.43         0.001035  1,678.400 

April    1.728.98  275.64  2.004.62         0.001251  1,554.900 

May    1,760.46  370.91  2.131.37         0.001267  1.635,900 

June    1.794.44  432.55  2,226.99         0.001310  1.655,600 

July    2,006.97  317.62  2.324.59         0.001047  2,175,700 

August    1.751.03  194.13  1.945.16         0.000811  2,349,000 

September    1,776.14  903.45  2.679.59         0.001285  2,035,200 

October    1,744.23  145.99  1,890.22         0.001069  1,712,100 

November    1,750.62  142.23  1,892.85         0.000986  1.860,100 

December    1,745.68  130.02  1.875.70         0.000829  2,199,400 


Year    $20,852.31 


Total  transportation   4.852 

Motive  power. 

Power  house  trouble   15 

High  tension  line  trouble   14 

Lightning    12 

Overloads  in  substations   11 

Third  rail  shorts   3 

Third  rail  out  of  place   1 

Third  rail  anchor  on  fire   1 

Third  rail  protection  out  of  place.  1 

Trolley  wire  trouble   253 

Train  equipment    237 

Total  motive  power   548 

Weather  Conditions. 

Snow,  head  winds,  wet  rail   178 

Sleet  on  third  rail   47 

Total  weather  condition   223 

Grand  total    9,225 


Total   car  mileage  

Car  miles  per  detention  

Car  miles  per  minute  of  detention 


DETENTIONS    TO    TRAIN  SERVICE. 

A  detailed  statement  of  the  detentions  to 
electric  train  service  occurring-  during  the  year 

1909  is  given  in  Table  VIII.  The  column  head- 
ed "Number  of  detentions,"  means  number  of 
trains  detained  and  is  subdivided  into  totals 
and  per  cent  of  total.  The  column  headed, 
"Minutes  detention,"  shows  the  train  minutes 
of  detention  for  each  cause  and  is  subdivided 
into  the  headings  of  totals  and  per  cent  of  to- 
tals. The  column  headed  "Car  miles  per  min- 
ute of  detention,"  shows  the  total  car  miles 
per  train  minute  of  detention  for  each  cause. 

RENEWAL  OF  PARTS  OF  CAR  EQUIPMENT. 

The  number  of  renewals  of  the  various 
parts  of  car  equipment  for  the  vear  1909-10  is 
given  by  Table  IX.  The  car  mileage  for  1909 
being  4,106,765  and  for  1910,  4,552,056,  it  is 
seen  that  the  number  of  car  miles  per  third 
rail  shoe  replaced  in  1909  was  8,068  and  in 

1910  was  4,079,  giving  an  average  of  about 
6,005  car  miles  per  replacement.    As  each  car 


$3,607.30        $24,459.61        $0.001082  $21,972,300 


91.621 

36.028 

80.677 

113.98 
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69 

0.155 
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0.152 

81 

0.181 
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0.130 

47 

0.105 

87.377.90 

0.119 

61 

0.137 

67.324.00 

0.032 

14 

0.031 

293.340.40 

0.011 

8 

0.019 

513.345.13 

0.011 

5 

0.011 

821.353.00 

0.011 

1 

0.002 

4.106,765.00 

2.742 

1.920 

4.299 

2.138.94 

2.569 

1.568 

3.511 

2,619.11 

5.940 

3.774 

8.451 

1.088.17 

1.929 

4.043 

9.054 

1.015.77 

0.510 

812 

1,818 

5.037.59 

2.439 

4.855 

10.872 

845.SS 

100.00 

44,657 

100.00 

91.26 

.  .  4.106.765 

445.18 
91.96 


is  equipped  with  four  shoes  this  gives  an  aver- 
age life  of  24,0*20  miles  per  shoe.  Likewise 
the  number  of  car  miles  per  brake  shoe  was 
775  in  1909  and  722  in  1910,  or  an  average  of 
about  747  car  miles  per  replacement.  The 
average  life  of  each  brake  shoe  is  therefore 
about  5,976  miles. 

The  number  of  replacements  of  the  remain- 
ing items  is  governed  rather  by  special  occur- 
rences than  by  mileage,  with  the  exception  of 
the  lamps,  the  average  life  of  which  is  not 
readily  obtainable  owing  to  incomplete  data 
concerning  number  of  hours  burned. 

A  statement  is  also  included  showing  the 
breakage  of  gears  and  pinions  by  month  for 
the  years  1909  and  1910.  This  will  be  found 
by  reference  to  Table  X. 

Table  XI  shows,  by  months,  for  the  vears 
1907,  1908,  1909  and  1910  certain  general  pow- 
er data,  which  are  included  as  being  of  some 
interest.  This  statement,  shows  the  kw.-hr. 
output  from  power  station,  the  cost  in  mills 


TABLE  IX.— RENEWAL  OF  PARTS  OF  CAR 
EQUIPMENT,  WEST    JERSEY    &  SEA- 
SHORE R.  R.  ELECTRIC  TRAIN 


SERVICE. 

Parts  of  equipment.                     Year.  Year. 

1909.  1910. 

Third  rail  shoos  replaced                    509  933 

Brake  shoes  replaced  5.297  f.:  

Trolley  poles  bent                                    108  89 

Trolley  poles  broken                                  3  18 

Trolley  poles  missing  or  replaced...         3  21 

Trolley  wheels  lost  or  replaced             259  124 

Trolley  retriever  dogs  broken                    0  0 

Trollev  harps  broken  or  replaced....     51  24 

800  ampere  shoe  fuses  blown  2.081  2,798 

800  ampere  trolley  fuses  blown             518  575 

800  ampere  bus  fuses  blown                    202  248 

25  ampere  controller  fuses  blown..     51  65 

20  ampere  No.  2  heater  fuses  blown.  144  106 
10  ampere  No.  1  heater  and  comp. 

fuses  blown                                      224  178 

5  ampere  cab  heater  fuses  blown..      6  15 

4  ampere  contrl.  cable  fuses  blown.     34  29 

2  ampere  headlight  fuses  blown..     34  82 

1  ampere  car  light  fuses  blown             75  76 

50  c.  p.  headlights  burned  out             271  177 

50  c.  p.  headlights  missing                     17  64 

16  c.  p.  lamps  burned  out  1,862  1,699 

16  c.  p.  lamps  missing                          376  577 

16  c.  p.  lamps  broken                            125  83 

Gauge  lamps  replaced                             129  110 


per.kw.-hr.  output,  pounds  of  coal  per  kw.-hr. 
and  the  efficiency  of  transmission  and  conver- 
sion from  the  alternating  current  bus  in  the 
power  station  to  direct  current  bus  in  sub- 
stations. 

An  improvement  will  be  noted  in  the  reduc- 
tion of  cost  of  power,  as  well  as  a  reduction 
in  coai  consumption  per  kilowatt  hour.  The 
most  marked  improvement,  however,  will  be 
noted  in  efficiency  of  transmission  and  con- 
version, which  is  accounted  for  by  the  fact 
that  the  operation  of  the  substations  is  fol- 
lowed up  with  care  so  as  minimize  the  idle 
operation  of  rotaries. 

Sand  Blast  Cleaning  and  Pneumatic 
Painting  of  Cars— After  a  test  of  one  month 
at  the  Gorgona  shops,  Panama,  the  sand 
blast  method  of  cleaning,  and  the  pneu- 
matic painters  in  use,  have  demonstrated 
the  economy  of  the  method  over  the  former 
method  of  hammering  the  scale  from  the 
cars  and  painting  them  by  brush. 


The  steel  dump  cars  in  use  on  the  Pa- 
cific and  Atlantic  division  work  are  sub- 
jected to  excessive  oxidation  from  the  salt 
air  and,  on  all  the  work,  the  cars  are  con- 
tinually subject  to  rust,  consequent  upon 
hauling  wet  material  and  being  subjected  to 
the  continuous  rainy  weather. 

The  sand  blast  machine  installed  at  the 
shops  about  a  month  ago  consists  of  a 
reservoir  in  which  dried  sand  is  placed,  and 
three  leads  to  which  hose  may  be  attached. 
An  air  pressure  of  50  pounds  forces  the 
sand  from  the  reservoir  into  the  leads, 
where  a  pressure  of  80  pounds  is  applied 
to  drive  it  forcibly  against  the  cars.  Only 
two  leads  are  commonly  used,  and  the 
sand  is  projected  through  a  54-in.  nozzle. 
At  present  Chame  sand  is  used,  but  this  is 
so  fine  that  it  is  not  thoroughly  effective, 
and  an  order  has  been  placed  for  some 
coarser  quartz  sand,  which  occurs  in  small 
deposits  at  Chorrera.  Six  cars  can  be 
cleaned  of  scale  in  one  day.  The  cars  are 
run  on  a  switch  alongside  the  sand  blast 
plant,  and,  after  cleaning,  are  pushed  for- 
ward a  few  feet  to  the  place  where  the 
pneumatic  painting  is  done.  Coal  tar  paint 
is  used,  and  it  is  ordinarily  applied  through 
two  nozzles,  thus  making  it  possible  to 
work  on  two  cars  at  one  time.  Twelve 
cars  may  be  painted  by  this  method  in  an 
8-hour  day. 

TABLE    X— GEAR    AND    PINION  BREAK- 
AGES.  WEST  JERSEY  A    SEASHORE  R. 
R.  ELECTRIC  TRAIN  SERVICE. 

1909.  1910. 

January    4  1 

February    3  1 

March    a  3 

April    2 

May    1  5 

June   ■'   0  1 

July    0  0 

August    1  0 

September    1  0 

October    2  0 

November    0  0 

December    2  1 

Total    21  13 


TABLE  VIII.— DETENTIONS  TO  TRAIN  SERVICE  WEST 
ELECTRIC  TRAIN  SERVICE 

Causes. 


Transportation. 

Boat  connection   

Baggage,  express  and  mail  

Heavy  travel  

Collecting  tickets  

Train  connections  

Traffic  ahead  

Held  at  Signal  

Stops  on  order  

Fast  schedule  

Picking  up  and  cutting  off  cars. 

Fog   

Signal  failure   

Accidents   

Obstructions   

Miscellaneous   


JERSEY  &  SEASHORE  RAILROAD 
YEAR  1909. 


Train  detentions,  number, 

time  and 

per  cent  for 

various  causes. 

Number  of  Detentions. 

Minutes  Detention. 

Car  Miles 

Per  cent 

Per  cent 

per  minute 

Total. 

of  total. 

Total. 

of  total. 

detention. 

51 

0.553 

180 

0.403 

22,815.36 

1,898 

20.575 

8,373 

18.749 

490.47 

1,232 

13.355 

4.612 

10.328 

890.45 

72 

0.781 

334 

0.748 

12.295.70 

977 

10.591 

5.517 

12.354 

744.38 

1,723 

18.677 

7,842 

17.561 

523.68 

1,390 

15.068 

4,767 

10.675 

861.50 

73 

0.791 

165 

0.369 

24.889.49 

34 

0.368 

57 

0.128 

72,048.50 

411 

4.455 

1,312 

2.938 

3.130.15 

41 

0.444 

127 

0.284 

32,336.73 

208 

2.255 

860 

1.926 

4.775.31 

26 

0.282 

261 

0.584 

15.734.73 

33 

0.358 

134 

0.434 

21.168.89 

283 

3.068 

1.427 

3.196 

2,877.90 

28 
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TABLE  XI.- 


-GENERAL  POWER  DATA,  WEST  JERSEY 
TRAIN  SERVICE. 


&   SEASHORE     R.     R.  ELECTRIC 
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Progress  on  Panama  Canal  Excavation— 

The  excavation  in  Culebra  cut  in  May  was 
the  greatest  of  record  for  that  month— 
1,298,600  cu.  yds.,  as  compared  with  1,126- 
963  cu.  yds.  for  May,  1909.  All  but  360  cu. 
yds.  of  this  was  excavated  by  steam  shovel, 
the  proportion  of  rock  and  earth  being 
1,149,886  and  148,354  cu.  yds,  respectively. 
The  average  number  of  shovels  at  work  was 
38.62,  the  working  days  26  and  the  average 
excavation  per  shovel  per  day  was  1,293 
cu.  yds.  At  the  end  of  the  month  there 
had  been  excavated  in  this  section  64,113,- 
849  cu.  yds.,  and  there  remained  20,072,875 
cu.  yds.,  the  excavation,  therefore,  being 
over  76  per  cent  completed. 

The  grand  total  of  canal  excavation  to 
June  1  was  140,321,112  cu.  yds.,  leaving  to 
be  excavated  42,216,654  cu.  yds.,  or  less 
than  V4,  of  the  entire  amount  for  the  com- 
pleted canal. 

The  total  for  May  was  2,570,592  cu.  yds  , 
as  compared  with  2,477,618  cu.  yds.  in  May 
1910,  and  2,896,095  cu.  yds.  in  May,  1909! 
All  the  excavation  was  "work  excavation" 
or  excavation  which  will  be  useful  to  the 
completed  canal. 

Excavation  in  Gatun  locks  is  finished,  all 
the  earth  and  rock  in  the  chambers  south 
of  the  caisson  still  having  been  removed. 


Lake  Superior  Mining  Institute  Meeting 

— The  meeting  of  the  Institute  will  be  held 
at  Ishpenning  August  22,  23  and  24.  The 
committee  has  prepared  a  series  of  inter- 
esting papers  on  Mining  Methods  of  the 
Menominee  Range.  It  is  expected  that 
there  will  also  be  papers  on  mining  meth- 
ods on  other  ranges.  Arrangements  are 
being  made  for  entertaining  t he  members 
rind  for  excursions. 


PERSONAL. 


Mr  George  W.  Vnllcry,  -it  present  general 
manager  of  I  Ik-  Colorado  Midland  Ky.,  ban  In  cm 

elected  president  of  thai  road,  He  succeeds 
Mr.  A.  I).  Parker,  1  ■  mIk'icmI. 

Mr  Kdwaid  N.  Crane,  nrcHld.nl  of  the  V:m 
NoKlrarid  Co.,  publishers,  New  York  City,  died 
of  aeiile  IridlgcMlon  at  hlx  home  In  Newark,  N. 

on  .June   II.     He  wad  a  member  ol   the  Kn 
glneem'  Club  of  New  York  City  and  of  other 
Uelnihal  and  Hoelal  organizations. 

Mi  Samuel  T.  Neely,  of  Pails,  Ky.,  who  him 
been   for  a   number  of  yearn  In   I  he  employ  of 
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5.42  3.27  81.3 

5.62  3.22  80.1 
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5.88  3.16  82.5 
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5.17  3.31  82.9 

5.48  3.17  80.8 

5.19  3.29  81.9 

5.31  2.39  83.4 


3.30       78.4       2,359.400       5.42       3.25  81.6 


the  John  B.  Cotter  Co.,  railroad  contractors, 
with  headquarters  at  Cumberland,  Md.,  has  re- 
ceived notice  of  his  appointment  as  manager 
for  that  company.  The  appointment  is  effec- 
tive Oct.  1. 

The  following  appointments  have  been 
made  by  Gov.  Dix,  of  New  York,  to  fill  vacan- 
cies caused  by  the  resignation  of  members  of 
the  Bronx  Valley  Sewer  Commission:  Frank  J. 
Hoyte,  of  Pelham  Manor;  H.  C.  Merritt,  of 
Tuckahoe,  and  J.  L.  Hayes,  of  Yonkers,  N.  Y. 

Mr.  Harvey  H.  Brown  has  been  elected  presi- 
dent of  the  Brown  Hoisting  Machine  Oo.,  of 
Cleveland,  O. 

Mr.  James  R.  Marker,  chief  engineer  of  the 
Ohio  State  Board  of  Public  Works,  has  been 
appointed  State  Highway  Commissioner  of 
Ohio  at  an  annual  salary  of  $4,000.  He  will 
have  supervision  of  the  expenditure  of  $1,000,- 
000  yearly  during  the  next  two  years.  In 
accordance  with  the  plan  of  organization  re- 
quired by  the  legislature,  Mr.  Marker  has  an- 
nounced the  following  appointments:  Deputy 
commissioners,  Clifford  Shoemaker,  Clyde  T. 
Morris  and  A.  H.  Hinkle.  each  to  receive  a  sal- 
ary of  $3,000.  Messrs.  Morris  and  Hinkle  are 
now  professors  in  the  Engineering  College  of 
the  Ohio  State  University.  Division  engineers, 
D.  W.  Seitz,  Harwood  Lersch,  J.  R.  Burkey  and 
John  R.  Moore,  each  to  receive  a  salary  of 
$2,000.    Chief  clerk,  J.  H.  Tilton. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Sheet  Metal  Products.— Paper,  6x9  Ins.,  192  pp. 
Wheeling   Corrugating   Company,    Wheeling,  XV. 

Va. 

This  catalog  covers  the  entire  line  of  products 
of  this  company  In  a  very  thorough  manner. 
The  book  Is  completely  Illustrated  with  draw- 
ings of  all  types  of  corrugated  metal  and  de- 
tails arc  clearly  shown.  Tables  of  sizes,  di- 
mensions and  prices  arc  given,  together  with 
rules  for  measurements. 

Calyx  Dinmondlcss  Drills.  Card,  9xi'>j  Ins..  1(1 
Pp.      Ingorsoll  Kami    Company,      11  Hroadway, 

N.  Y. 

Thin  Is  a  reprint  of  an  article-  on  drill  work  In 

Mi"'  I  giving  lllustiallons  of  S-ln.  cores  taken 

out . 

Hiy ward  Clam  Shell  Buckets. — Paper,  7^4x9 
Ins.,    I    pp.      The    ll.iyw.'iid    Co..    .'.(I   Cl         h  St., 

New  Vork  City. 

Tnls  pamphlet  II  hud  1  a  t  cm  llayward  clam  shell 


buckets  excavating  in  clay  and  in  gravel  pits. 
A  description  of  the  bucket  is  given  with  de- 
tailed illustrations. 

Chicago  AA  Cement. — Paper,  6x9  ins.,  28  pp. 
Chicago  Portland  Cement  Co.,  30  North  La 
Salle  St.,  Chicago. 

A  publication  entitled  "The  Cement  Dealer," 
which  is  published  monthly  by  the  Chicago 
Portland  Cement  Co.  in  the  interest  of  the 
dealer  in  Portland  cement. 

Hauling  Tank  and  Distributor.— Paper,  5x8 
ins.,  folder,  8  pp.  The  Good  Roads  Machinery 
Co.,  Marathon,  N.  Y. 

This  is  an  illustrated  description  of  the  per- 
fection tank  wagon  for  applying  tar,  light  oils 
and  binders. 

Rock  Drills.— Paper,  6x9  ins.,  24  pp.  Sullivan 
Machinery  Co.,  122  S.  Michigan  Ave.,  Chicago. 

Bulletin  No.  66  B,  which  illustrates  and  de- 
scribes the  Sullivan  Machinery  Company's  rock 
drill  mountings  and  accessories.  Tables  of  sizes, 
dimensions  and  weights  are  given.  The  catalog 
deals  not  only  with  accessories  for  rock  drills, 
but  with  blacksmith  tools  for  forging  drill  steel. 

Bulletin  No.  66  A,  containing  8  pp.,  deals  gen- 
erally with  the  rock  drill  itself,  showing  draw- 
ings and  illustrations  and  describing  its  vari- 
ous parts.  Weights  and  specifications  for  un- 
mounted rock  drills  are  given. 

Bulletin  No.  66  C,  20  pp.,  deals  particularly 
with  the  Sullivan  hammer  drill,  illustrating  Its 
use  and  describing  the  limits  of  its  use  and  tell- 
ing of  its  advantages  and  development.  Line 
drawings  of  different  types  of  drills  are  given, 
together  with  various  interesting  and  useful  in- 
formation. 

Locomotive  Valve  Gear. — Paper,  6x9  ins.,  321 
pp.  Baldwin  Locomotive  Works,  Philadelphia, 
Pa. 

This  catalog  is  devoted  exclusively  to  a  com- 
plete description  of  Walschaert's  valve  gear.  A 
complete  illustrated  description  with  line  draw-  . 
ings  and  half-tone  cuts  is  given  to  describe  the 
operation  and  construction  of  this  gear  as  at- 
tached  to  locomotives.  This  catalog  is  Record 
No.  70  of  the  Baldwin  Co. 

Furnace  Stokers. — Paper,  6x9  ins.,  16  pp.  The  : 
American  Stoker  Co.,  11  Broadway,  New  York. 

This  is  bulletin  A-2,  which  contains  consider- 
able valuable  information  on  the  cost  to  furnish 
metal  by  various  methods  and  processes.    II-  ' 
lustrated  descriptions   of  furnace   stokers  and 
equipment  are  given. 

Metal    Forms— Paper,   3y2x5%    ins.,     16     pp.  , 
American  Building  Corporation,  299  Broadway, 
New  York. 

This  booklet  contains  a  condensed  argument  I 
set  forth  by  the  company  in  favor  of  the  use  | 
of  metal  forms  for  concrete  residence  construe- 
tion. 

Electrical  Machinery.— Paper,  8x10%,  ins.,  20 
pp.    General  Electric  Co.,  Schenectady,  N.  Y. 

Bulletin  No.  4835  describes  the  various  types 
of  motor  driven  pumps  designed  for  different 
purposes.  Among  the  pumps  illustrated  are 
those  for  mine  use,  sewage  disposal  and  irriga- 
tion and  for  use  in  connection  with  the  water 
supply  of  houses.  Tables  of  pumping  data  are 
given. 

Bulletin  No.  4S45,  16  pp.,  contains  illustrations 
and  descriptive  matter  in  considerable  detail  of 
the  company's  horizontal  steam  turbine  gener- 
ators of  from  100  to  1,000  Kw.  capacity  at  3,600 
r.p.m.,  which  is  the  maximum  speed  possible 
for  use  with  60-cycle  alternating  generators. 

Bulletin  No.  4S33,  S  pp.,  describes  a  number  of 
installations  of  electrically  operated  gold 
dredges  and  contains  illustrations  of  the  details 
of  the  construction  of  various  dredges. 

Bulletin  No.  4834,  24  pp.,  contains  a  reprint 
of  an  illustrated  article  which  describes  the 
technical  equipment  of  the  Detroit  river  tunnel. 
This  bulletin  contains  illustrations  of  the  ex- 
terior and  interior  of  converter  and  transformer 
sub-stallon,  showing  various  methods  of  con- 
struction and  insulation,  as  well  as  the  size  of 
locomotives  and  location  of  apparatus. 

Bulletin  No.  4S4S,  4  pp.,  describes  the  com- 
bination ammeter  and  volt  meter  designed  for 
use  on  electrical  vehicles.  The  publication  con- 
tains dimensions  and  connection  diagrams. 

Bulletin  No.  4847,  8  pp.,  Is  devoted  to  bolt 
driven  alternators  built  In  capacities  ranging 
from  50  to  200  Kw.  that  arc  adapted  for  3-  I 
phase  or  2-phase  windings  without  change  ex- 
c.  pi  in  the  armature,  coils  and  terminal  blocks. 
Designs  have  been  made  for  240,  480,  500,  1,150 
and  L',300  volts. 

Hullctln   No.    ISM.   IS  pp..  contains  data  rein-  1 
live   to   the   use  of  electricity   111   the   service  of  , 
steam  roads.     It  contains  Illustrations  and  de- 
siilptlons  of   both   station   and  road  equipment 
of  various  steam  roads  In  this  country  which 
now   havi    such  electrical  Installations. 

Hullctln  No.  4S50,  S  pp.,  describes  the  new 
Pawn  wire  Tungsten  filaments  with  which 
Mazda  lamps  are  now  equipped. 

Hullctln  ivu;.  S  pp..  describes  the  C.  10.  llOW 
meter  which  Is  designed  for  measuring  the  How 
of  steam.  Two  forms  of  these  are  designed,  one 
for  recording  and  the  other  for  Indicating  only. 
The  under  Is  fully  Illustrated  and  described. 
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A  Study  of  the  Relations  of  Forests  to 
Stream  Flow 

For  years  a  leading  argument  for  forest 
preservation  was  that  forests  prevented  floods. 
Most  of  our  readers  are  familiar  with  the 
reasoning;  by  which  this  argument  was  sup- 
ported. During  the  last  two  or  three  years 
there  has  been  a  decided  disposition  to  dispute 
the  accuracy  of  this  reasoning.  It  has  been 
pointed  out  that  the  figures  advanced  to  show 
that  streams  with  wooded  drainage  areas  had 
a  greater  and  more  uniform  flow  during  the 
year  than  did  streams  with  unwooded  drainage 
areas  have  not  always  been  comparable.  Cali- 
fornia data  have  been  applied  directly  to  Wis- 
consin conditions,  for  example,  and  ordinarily 
only  two  factors  influencing  the  flow  have  been 
given,  namely,  the  rainfall  and  the  contribut- 
ing area.  Climatic  conditions,  topographical 
and  geological  features  of  the  valleys,  the 
shape  of  the  drainage  areas,  the  position  and 
nature  of  the  tributary  streams,  the  slope  of 
the  river  channels,  the  natural  storage  of  the 
tributary  areas,  et  cetera,  have  been  omitted  as 
relatively  unimportant.  In  addition  to  this  dis- 
crediting of  collected  data,  critics  of  the  forest 
flood  prevention  theory  have  gradually  been 
compiling  independent  stream  flow  data  on  a 
comparable  basis  and  placing  them  on  record. 

In  another  part  of  this  issue  we  have  re- 
viewed, at  some  length,  a  bulletin  on  the  sub- 
ject of  "The  Flow  of  Streams  and  the  Factors 
that  Modify  It."  The  bulletin  is  issued  by  the 
University  of  Wisconsin,  and  was  written  by 
Daniel  W.  Mead,  Professor  of  Hydraulic  and 
Sanitary  Engineering  in  the  university.  The 
bulletin  relates  particularly  to  Wisconsin  con- 
ditions, so  far  as  the  specific  data  given  are 
concerned,  but  the  broad  study  of  the  problem 
and  many  of  the  conclusions  drawn,  are  of 
general  application.  To  summarize  briefly, 
Prof.  Mead  concludes  that  if  there  is  a  rela- 
tion between  forests  and  stream  flow  a  careful 
and  unbiased  study  of  the  hydrographs  of 
Wisconsin  rivers  from  1870  to  date  fail  to 
show  it.  The  best  timber  in  Wisconsin  was 
cut  between  1880  and  1900,  so  that  the  effect, 
if  any,  of  clearing  the  watersheds  should  be 
apparent  by  this  time. 

Probably  everyone  who  is  at  all  interested 
in  the  price  of  lumber  has  regarded  with  favor 
the  movement  for  founding  and  conserving 
forest  reserves.  This  willingness  on  the  part 
of  the  public  to  helo  the  cause  along  has  led 
to  the  fairly  general  acceptance  of  all  the  ar- 
guments advanced  in  favor  of  reforestation. 
One  of  the  claimed  advantages  which  has  been 
accepted  in  this  spirit,  taken  up  by  the  gen- 


eral press  editorially  and  commended,  is  the 
benefit  to  streams  resulting  from  the  reforest- 
ing of  watersheds. 

The  bulletin  in  question  does  not  seek  to  dis- 
credit the  entire  movement  toward  reforesta- 
tion, nor  does  it  imply,  as  we  interpret  it, 
that  reforestation  is  without  any  economic  jus- 
tification. It  merely  states,  in  substance,  so  far 
as  it  relates  to  forestry,  that  if  there  is  any 
relaion  between  forests  and  stream  flow  in 
Wisconsin  the  records  fail  to  show  it. 

One  direct  result  of  Prof.  Mead's  bulletin, 
no  doubt,  will  be  to  prevent  a  recurrence  of 
the  effort  to  tax  water  power  companies  to 
obtain  funds  with  which  to  reforest  the  head 
waters  of  streams  on  the  theory  that  the  for- 
ests would  so  conserve  the  rainfall  and  regu- 
late the  stream  flow  that  the  power  compa- 
nies would  be  directly  benefited  thereby.  At 
any  rate,  if  such  an  effort  is  again  made,  either 
in  Wisconsin  or  any  other  State,  those  who 
must  pass  judgment  on  the  merit  of  the  case 
will  have  specific,  authoritive  and  unbiased 
data,  obtained  in  the  Wisconsin  studies,  to  aid 
them  in  reaching  their  decision.  In  the  past 
frequently  only  such  data  have  been  selected  as 
would  support  the  previously  formed  opinions 
of  the  advocates  or  opponents  of  such  legisla- 
tion. 

Prof.  Mead  wishes  to  be  understood  that 
the  conclusions  reached  as  a  result  of  his 
studies  apply  to  Wisconsin  conditions  only,  or 
to  regions  strictly  comparable  therewith.  How- 
ever, the  general  reader  will  hardly  overlook 
the  fact  that  in  this  case,  where  the  regula- 
tion stream  flow  claim,  supposedly  of  universal 
application,  was  put  to  the  test,  the  actual  rec- 
ords compiled  for  years  back  fail  to  substan- 
tiate it. 


Electrification  of  Steam  Railway  Lines 

in  the  City  of  Chicago. 

Electrification  of  Chicago's  steam  railways, 
as  we  pointed  out  in  our  issue  of  March  22, 
1011,  is  not  only  a  task  without  precedent  but 
a  task  that  is  in  a  broad  way  entirely  unique. 
Few  engineers  will  have  difficulty  in  under- 
standing these  facts,  but  to  the  general  public, 
at  least  in  so  far  as  the  newspapers  voice  its 
state  of  mind,  they  seem  to  be  among  things 
incomprehensible.  While  nothing  quite  so  ex- 
cept ionallv  foolish  as  the  proposed  ordinance 
of  the  Local  Transportation  Committee  of  the 
Chicago  City  Council,  demanding  that  all  rail- 
ways be  electrified  by  June  1.  1013,  has  been 
proposed  since  the  above  date,  there  has  been 
much  ill-considered  comment  and  criticism. 
This  has  been  particularly  the  case  during  and 


since  the  meeting  in  Chicago  of  the  American 
Institute  of  Electrical  Engineers  with  its 
papers  and  discussions  on  steam  railway  elec- 
trification. The  instance  might  well  be  left 
unmentioned  had  it  not  brought  forth  a  letter 
in  the  Chicago  Evening  Post  from  Mr.  L.  C. 
Fritch  on  the  steam  railway  electrification 
problem  of  Chicago.  This  letter  presents  the 
general  features  of  the  task  to  be  accomplished 
with  logic  and  force.  Incidentally,  it  is  the 
conclusions  of  the  one  man  who  has  thorough- 
ly studied  the  local  conditions  in  respect  to 
electrification.  We  publish  the  important  por- 
tions of  Mr.  Fritch's  letter,  as  follows: 

My  attitude  toward  electrification  at  this 
time  was  clearly  expressed  before  the  conven- 
tion of  the  Institute  of  Electrical  Engineers, 
held  in  Chicago  this  week,  and  the  records  will 
show  that  in  my  discussion  of  the  papers  sub- 
mitted on  electrification  of  steam  railways  I 
expressed  myself  to  the  following  effect: 

(I.)  That  the  electrification  of  steam  rail- 
ways in  Chicago  would  make  no  progress,  and 
the  railways  would  not  be  justified  in  attempt- 
ing it  under  the  peculiar  conditions  existing  in 
Chicago  at  the  present  time,  until  electrical 
engineers  had  devised  a  universal  system  or 
systems  of  electrification  which  would  be  mu- 
tually interchangeable.  Until  this  is  an  accom- 
plished fact  electrification  of  our  Chicago  rail- 
way terminals  will  remain  a  dream. 

(2.)  The  present  Chicago  railway  terminal 
situation  is  such  that  until  a  comprehensive 
revision  of  railway  terminals  in  Chicago  is  de- 
veloped and  undertaken  it  is  not  only  unjus- 
tifiable but  useless  to  consider  electrification. 

(3.)  If  the  two  important  elements  are  ac- 
complished facts  then  only  will  electrification 
become  practicable  and  feasible  on  the  Chicago 
terminals. 

The  committee  of  the  Association  of  Com- 
merce organized  to  undertake  this  work  (see 
Engineering  &  Contracting,  March  29.  1911.— 
Editors)  is  a  mere  waste  of  time  and  money 
unless  these  matters  are  settled  in  advance, 
and  the  money  expended  by  the  railways  in 
that  investigation  had  better  be  expended  for 
'smokeless"   fuel  or  smoke-consuming  devices. 

I  have  given  this  question  most  serious  study 
for  the  past  six  years,  and  with  about  thirty 
years'  experience  in  the  operation  of  railways 
these  are  the  conclusions  which  I  have  reached. 

The  first  element  above  mentioned — that  of 
settling  upon  a  universal  system  or  a  combina- 
tion of  existing  systems  of  electrification  that 
will  be  universally  interchangeable — Is  one  that 
demands  the  best  thought  or  combined  efforts 
of  the  electrical  engineer,  electrical  manufac- 
turer and  practical  operating  man.    The  com- 


29 


3° 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  2. 


mittee  of  the  Association  of  Commerce  cannot 
settle  this  question  in  fifty  years.  It  required 
nearly  five  years  to  decide  upon  a  particular 
system  of  electrification  of  the  Pennsylvania 
New  York  terminals,  and  that  line  was  for  pas- 
senger service  only,  and  is  operated  independ- 
ently of  other  lines.  • 

There  is  not  an  executive  of  a  Chicago  rail- 
way to-day  who,  if  he  had  the  authority  and 
the  funds  to  proceed  with  electrification  of  his 
road,  could  afford  to  take  the  responsibility  to 
choose  a  system  of  electrification,  except  for  a 
special  class  of  service,  such  as  the  suburban 
service,  which  is  operated  independently  on 
each  line. 

We  must  decide  first  upon  a  system  of  sys- 
tems of  electrification  in  Chicago  whereby  an 
electric  locomotive  or  motor  can  go  into  the 
terminals  of  any  other  road  in  this  district,  just 
as  the  steam  locomotives  are  doing  at  the  pres- 
ent time.  The  situation  is  entirely  different 
from  that  existing  in  New  York  or  other  cities. 
Any  restriction  from  such  freedom  of  operation 
will  retard  electrification  until  the  question  is 
decided  definitely  and  satisfactorily. 

The  second  element — the  revision  of  Chicago 
railway  terminals — is  second  in  importance  to 
the  first. 


The  railway  mileage  of  all  tracks  in  the  Chi- 
cago district  is  about  2,000  miles,  and  hundreds 
of  acres  of  valuable  land  is  occupied  by  these 
terminals.  (A  map  showing  their  location  and 
a  full  description  of  the  Chicago  railway  ter- 
minals were  given  in  Engineering  &  Contract- 
ing for  March  22,  1911— Editors.) 

If  these  terminals  were  "put  to  their  highest 
and  best  use"  by  rearrangement,  joint  use  of 
facilities  and  groups  of  roads  using  jointly  com- 
mon approaches  to  freight  and  passenger  ter- 
minals, the  electrification  problem  would  be 
simplified  and  brought  within  the  range  of  econ- 
omy and  practicability. 

Within  the  next  twenty-five  years  nearly 
every  railway  terminal  will  have  outgrown  its 
capacity  and  future  expansion  become  impos- 
sible as  they  are  now  located  and  operated. 

The  need  of  Chicago  railways  is  the  forma- 
tion of  a  terminal  railroad  association  which 
will  acquire  and  operate  all  the  belt  lines,  giv- 
ing all  railways  equal  trackage  rights  and  ac- 
cess to  all  industries  on  belt  lines. 

A  new  interchange  belt  line  should  be  con- 
structed beyond  the  limits  of  growth  of  Chicago 
for  the  next  forty  or  fifty  years,  and  all  through 
traffic  should  be  interchanged  around  the  city 
over  this  interchange  belt  line,  instead  of  being 


handled  through  the  congested  districts  of  the 
city,  as  is  now  largely  done. 

A  committee,  of  which  I  was  a  member,  made 
plans  and  reported  on  this  question  four  or  five 
years  ago.  but  no  action  was  ever  taken  in  the 
matter. 

The  present  method  of  handling  railroad  traf- 
fic in  Chicago  demands  a  change.  Only  strictly 
local  traffic  should  be  permitted  inside  of  the 
interchange  belt  zone.  This  will  immediately 
remove  a  large  number  of  steam  locomotives 
from  the  zone  where  they  are  objectionable. 

In  the  matter  of  passenger  terminals,  Mr.  De- 
lano's plan  of  grouping  passenger  stations  on 
Twelfth  street  is  the  best  scheme  yet  proposed 
to  take  care  of  that  particular  traffic. 

Mandatory  legislation  to  force  railways  to  do 
something  which  they  cannot  do  until  basic 
principles  and  solid  foundations  are  laid  and 
fully  established  will  only  delay  the  desired 
result,  after  years  of  litigation.  Co-operation 
is  needed  by  all  in  order  that  the  dream  of  the 
Chicago  beautiful  may  become  a  reality. 

We  believe  that  there  is  not  a  single  general 
proposition  in  the  above  quoted  statement  with 
which  engineers  will  not  be  in  virtual  agree- 
ment. 


CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Methods  and  Costs  on  Three  Jobs  of 
Form  Work  in  Constructing 
Concrete  Walls  with 
Metal  Forms. 

The  construction  of  a  large  malt  house  in 
Milwaukee  is  being  carried  on  with  the  use 
of  metal  forms.  The  building  is  rectangular, 
175x190  ft.,  and  its  walls  will  be  raised  to  a 


between  the  plates  and  the  concrete  is  poured 
around  them.  When  two  rows  of  plates  are 
used  the  lower  row  of  plates  is  taken  off  and 
set  above.  In  this  way  about  3  ft.  of  wall  is 
poured  each  set  up.  For  keeping  a  perfect 
alinement  of  the  wall  plates  the  contractor  has 
invented  and  patented  a  device  consisting  of  a 
stiff  arigle  which  is  clamped  along  the  top 
edge  of  the  plates  and  is  long  enough  to  reach 


Reichert  metal  forms  was  $5,500,  which,  to- 
gether with  the  estimated  labor  cost  at  2  cts. 
per  sq.  ft.  or  $3,000,  made  a  total  estimated 
cost  of  metal  forms  of  $8,500.  The  work  has 
been,  at  the  present  writing,  only  partially 
completed  and  the  labor  cost  for  placing, 
cleaning  and  replacing,  the  plates  has  been 
only  0.9  ct.  per  sq.  ft.  of  forms  placed.  The 
work  is  being  done  by  the  A.  Monsted  Co., 


height  of  75  ft.  The  forms  consist  of  sheet 
metal  reinforced  with  small  angles  as  shown 
by  Fig.  2.  They  are  made  by  the  Reichert 
Manufacturing  Co.,  of  Milwaukee,  Wis.  Fig. 

1  is«  a  view  of  the  building  with  the  forms  in 
place.  The  plates  of  the  forms  are  of  vary- 
ing lengths,  ranging  by  2-in.  increments  from 
length  of  wall,  odd  inches  being  secured  by  a 
plate  3  ins.  wide.    All  of  the  plates  are  24  ins. 

2  to  24  ins.  so  that  they  can  be  used  for  any 
high  and  the  unit  of  the  system  is  21x24  ins. 
The  plates  themselves  consist  of  a  plate  of  No. 
10  galvanized  sheet  iron,  with  \x\xVa  in.  mild 
steel  angles  riveted  around  the  edges  and 
across  the  plate  as  shown  by  Fig.  2.  F.ach 
plat'-  has  two  clamps  fastened  to  its  right  hand 
edge,  Pig  tO  1  lamp  it  to  tilt  adjoining  plates, 
('orncr  forms  are  made  by  means  of  steel 
angle-  uith  ■  lamps  and  dowels.  The  dowels 
are  fastened  to  the  angles  of  the  plates  and 
project  through  h"|es  in  the  angles  of  the  ad- 
joining plates  thus  holding  them  in  place  ver- 
tically, and  assisting  in  their  adjustment  when 
setting  up  the  plates.  Tin-  inside  and  outside 
wall  plate-  are  fastened  together  with  wire 
Window  and  door  frames  are  made  to  set  in 


the  length  of  several  plates 
rigidly  in  line. 

The  estimated  cost  of  wooden  forms  for 
this  work  was  $15,000.   The  actual  cost  of  the 
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contractors,  of  Milwaukee.  Mr.  A.  D.  Whip- 
ple is  the  engineer  in  charge  of  the  work  for 
the  contractor. 

Two  other  buildings  built  at  Richland  Cen- 
ter and  Berlin,  Wisconsin,  by  the  Stone  & 
Webster  Fugineerini>  Corporation  of  Boston, 
were  put  up  with  the  use  of  Reichert  metal 
forms  at  the  costs  given  below.  These  costs 
are  as  furnished  b\  Stone  &  Webster.  The 
rates  of  wages  paid  at  these  places  were  17% 
cts.  and  25  cts.  per  hour  for  common  labor  and 
carpenter  labor,  respectively.  Very  few  car- 
penters were  used  and  these  only  oh  the  stag- 
ing. 

The  building  at  Merlin,  Wis.,  comprised  88,- 
130  sq    ft.  of  concrete  surface  for  which  10,- 
285  sq.  ft.  of  metal  forms  were  used.  Tfei 
cost  for  forms  was  as  follows: 

I  Vr  s.|  ft 
Total  cone.  sur. 

$0.0061 
0.0009 
0.0007 
0.0221 
0  0071 


I  lepreelatlon  on  forms  $  534.04 

Krelght    S0.R3 

Hardware  and  miscellaneous .  .  B3.30 

Labor  erecting,  etc   1. 040. 70 

'    cost  <if  sl.'iKlng   636.40 


Km  I. 


Fig.  2— Reichert  Metal  Form. 


Totnl   IS.M3.M 


$0,037 
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The  cost  of  forms  per  cubic  yard  of  con- 
crete was  $2.47. 

The  building  at  Richland  Center,  Wis.,  con- 
tained 1,424  cu.  yds.  of  concrete  and  94,312 
sq.  ft.  of  concrete  surface  for  which  9,356  sq. 
ft.  of  forms  were  used.  The  cost  of  the  form 
work  was  as  follows. 

Per  sq.  ft. 
Total,  cone.  sur. 

Depreciation  on  forms'  $  501.17  $0.0053 

Freight    122.60  0.0013 

Hardware  and  miscellaneous..     138.99  0.0015 

Labor,  erecting,  etc   3,045.61  0.0325 

Est.  cost  of  staffing   1,091.07  0.0116 


Total   $4,899.44  $0.0522 

The  cost  per  cubic  yard  of  concrete  was 
$3.44. 

The  salvage  value  of  the  forms  was  taken 
as  90  per  cent  of  their  cost  to  the  job,  and  it 
is  the  opinion  of  the  company  that  the  condi- 
tion of  the  forms  at  the  completion  of  the 
work  was  in  keeping  with  this  figure.  Only 
half  of  the  cost  of  the  staging  was  charged 
against  the  forms,  the  other  half  being  charged 
against  the  cost  of  placing  concrete.  The 
square  feet  of  surface  used  represents  the 
combined  inside  and  outside  areas  of  the 
building  walls.  The  buildings  are  two  stories 
high  and  the  staging  was  limited  to  one  side. 

The  difference  between  the  labor  costs  per 
square  foot  on  the  two  jobs  is  chiefly  due  to 


Fig.    3 — Clamp     Used    for    Joining  Form 
Plates. 

having  some  of  the  higher  priced  experienced 
men  from  the  Reichert  company  at  Richland 
Center. 

A  device  for  shoring  up  the  metal  forms 
when  used  as  floor  forms  is  shown  by  the  ac- 
companying sketch.  Fig.  4.  This  screw  jack 
is  placed  against  the  projections  of  the  angles 
on  the  floor  plate?  as  indicated  in  the  detail. 
A  1%-in.  pipe  of  any  length  desired  is  used 
as  a  leg  and  is  rested  upon  a  cast  iron  foot 
piece  as  shown.  This  cast  iron  piece  prevents 
the  pipe  from  sinking  into  the  timber  block 
or  other  substance  bearing  the  weight  trans- 
mitted through  the  pipe. 


Standard  Specifications  for  Steel  Rein- 
forcement Bars. 

The  following  specifications  have  been  sub- 
mitted to  the  American  Society  for  Testing 
Materials  for  adoption  as  standard  for  steel 
reinforcing  bars  for  concrete : 

1. — Steel  may  be  made  by  either  the  open- 
hearth  or  Bessemer  process.  Bars  shall  be 
rolled  from  billets. 

.  2. — The  chemical  and  physical  properties  shall 
conform  to  the  following  limits: 

Properties  considered. 

Phosphorus,  max. —  Bessemer   

Open -hearth   

Ultimate  tensile  strength,  pounds  per  square  inch. 
Yield  point,  min.,  pounds  per  square  inch  

Elongation,  min.  per  cent  in  8  inches  

Cold  bend  without  fracture: 

Bars  under  %  in.  in  diameter  or  thickness  

Bars  =4  in.  in  diameter  or  thickness  and  over  


sentative,  in  which  case  an  excess  of  25  per 
cent  above  the  required  limits  will  be  allowed. 

5.  — For  the  purposes  of  these  specifications, 
the  yield  point  shall  be  determined  by  careful 
observation  of  the  drop  of  the  beam  of  the  test- 
ing machine,  or  by  other  equally  accurate 
method. 

6.  — Tensile  and  bending  test  specimens  may 
be  cut  from  the  bars  as  rolled,  but  tensile  and 
bending  test  specimens  of  deformed  bars  may 
be  planed  or  turned  for  a  length  of  at  least 
nine  inches  if  deemed  necessary  by  the  manu- 
facturer in  order  to  obtain  uniform  cross- 
section. 

Tensile  and  bending  test  specimens  of  cold- 
twisted  bars  shall  be  cut  from  the  bars  after 
twisting,  and  shall  be  tested  in  full  size  without 
further  treatment,  unless  otherwise  specified 
as  in  (c),  in  which  case  the  conditions  therein 
stipulated  shall  govern. 

If  it  is  desired  that  the  testing  and  acceptance 
for  cold-twisted  bars  be  made  upon  the  hot- 
rolled  bars  before  being  twisted,  the  hot-rolled 
bars  shall  meet  the  requirements  of  the  struc- 
tural steel  grade  for  plain  bars  shown  in  this 
specification. 

7.  — At  least  one  tensile  and  one  bending  test 
shall  be  made  from  each  melt  of  open-hearth 
steel  rolled,  and  from  each  blow  or  lot  of  ten 
tons  of  Bessemer  steel  rolled.  In  case  bars  dif- 
fering %  in.  and  more  in  diameter  or  thickness 
are  rolled  from  one  melt  or  blow,  a  test  shall  be 
made  from  the  thickest  and  thinnest  material 
rolled.  Should  either  of  these  test  specimens 
develop  flaws,  or  should  the  tensile  test  speci- 
men break  outside  of  the  middle  third  of  its 
gaged  length,  it  may  be  discarded  and  another 
test  specimen  substituted  therefor.  In  case  a 
tensile  test  specimen  does  not  meet  the  speci- 
fications, an  additional  test  may  be  made. 

The  bending  test  may  be  made  by  pressure  or 
by  light  blows. 

8.  — For  bars  less  than  7/16  in.  and  more  than 
%  in.  nominal  diameter  or  thickness,  the  fol- 
lowing modifications  shall  be  made  in  the  re- 
quirements for  elongation: 

For  each  increase  of  Vs  in.  in  diameter  or 
thickness  above  %  in.,  a  deduction  of  one  shall 
be  made  from  the  specified  percentage  of 
elongation. 

For  each  decrease  of  1/16  in.  in  diameter  or 
thickness  below  7/16  in.,  a  deduction  of  one 
shall  be  made  from  the  specified  percentage  of 
elongation. 

The  above  modifications  in  elongation  shall 
not  apply  to  cold-twisted  bars. 

9.  — Cold-twisted  bars  shall  be  twisted  cold 
with  one  complete  twist  in  a  length  equal  to  not 
more  than  twelve  times  the  thickness  of  the  bar. 

10.  — Material  shall  be  free  from  injurious 
seams,  flaws,  or  cracks,  and  have  a  workman- 
like finish. 

11.  — Bars  for  reinforcement  are  subject  to 
rejection  if  the  actual  weight  of  any  lot  varies 
more  than  five  per  cent  over  or  under  the 
theoretical  weight  of  that  lot. 

12.  — When  an  inspector  is  furnished  by  the 
purchaser  to  inspect  material  at  the  mills,  he 
shall  have  full  access,  at  all  times,  to  all  parts 
of  the  mills  where  material  to  be  inspected  by 
him  is  being  manufactured. 


Mr.  G.  A.  Graham  is  engineer  in  charge  for 
the  contractors. 


Rush  Work  on  Concrete  Grand  Stand. — 

At  the  Polo  Grounds,  the  New  York  Na- 
tional League  Ball  Park,  work  is  being- 
rushed  to  complete  the  new  reinforced 
concrete  grand  stand  and  bleachers.  Dur- 
ing the  first  6  days  after  concreting  was 
started,  concrete  was  poured  for  a  seating 
capacity  of  5,000.  The  mixing  plant  is 
located  back  of  the  grand  stand  and  con- 
crete is  elevated  in  a  tower  to  a  high  trestle 
which  borders  the  seats  at  the  rear.  Con- 
crete is  dropped  through  a  vertical  chute 
from  this  trestle  and  runs  down  a  trough 
which  rests  on  the  risers  forming  the  steps 
of  the  grand  stand.  From  this  trough  the 
concrete  is  intercepted  and  poured  to  its 
proper  place.  The  trough  is  moved  along 
as  the  concreting  progresses.    A  gang  of 


A    Gantry    Crane    Arrangement  for 
Handling  Crushed  Stone  and  Sand 
Between  Cars,  Bins  and 
Wagons. 

The  accompanying  engraving  shows  a  fast 
and  economical  plant  for  handling  stone,  sand 
and  gravel  recently  installed  by  the  Cleveland 
Builders'  Supply  at  its  Wilson  avenue  yards 
in  Cleveland,  O.  This  plant  is  designed  for 
handling  the  materials  from  cars  to  storage 
bins  or  from  the  bins  to  contractors'  wagons. 
The  reason  for  its  installation  was  that  a 
great  many  contractors  demanded  at  times  im- 

Form  Plate  -.. 


Fig.  4 — Sketch  Showing  an  All  Metal  Shor- 
ing Device  for  Metal  Floor  Forms. 

mediate  delivery,  and  often  this  included  six 
to  eight  wagon  loads  of  stone  or  sand.  This 
was  almost  impossible  when  the  loading  de- 
pended upon  hand  labor.  With  the  outfit  now 
employed  the  delivery  can  be  on  its  way  in 
less  than  30  minutes,  and  at  a  cost  far  less 
than  by  the  old  method.  This  saving  is  had 
not  only  when  handling  large  quantities,  but 
also  when  the  crane  is  in  use  only  a  short 
time  each  day. 

There  is  a  reinforced  concrete  bin,  about  120 
ft.  long,  30  ft.  wide,  and  15  ft.  high.  This  bin 
is  divided  into  four  compartments  for  sorting 


-Structural    Steel.  Grade- 


Plain  Bars. 
0.10 
0.05 
55,000-70,000 
33.000 
f  1,400,000 

\    tens.  str. 

lS0°d.  =  It. 
lS0od.  =  It. 


Deformed  Bars. 
0.10 
0.05 
55,000-70,000 

33,000 

1.250,000 

tens.  str. 

lS0°d.  =  It. 
180°d.  =  2t. 


Plain  Bars. 
0.10 
0.05 
SO, 000  min. 
50,000 
1,200,000 

tens.  str. 

180°d.  =  3t. 
90°d.  =  3t. 


-Hard  Grader- 


Deformed   Bars.  Cold-twisted 


0.10 
0.05 
S0.000  min. 
50.00C 
1,000,000 

tens.  str. 

lS0°d.  =  4t. 
90°d.  =  4t. 


Bars. 
0.10 
0.05 

Recorded  only 
55,000 

5  per  cent 

180°d.  =  2t. 
180°d.  =  3t. 


*The  hard  grade  will  be  used  only  when  specified. 


3.  — In  order  to  determine  if  the  material  con- 
forms to  the  chemical  limitations  prescribed 
herein,  analysis  shall  be  made  by  the  manufac- 
turer from  a  test  ingot  taken  at  the  time  of  the 
pouring  of  each  melt  or  blow  of  steel,  and  a 
correct  copy  of  such  analysis  shall  be  furnished 
to  the  engineer  or  his  inspector. 

4.  — Chemical  determinations  of  the  percentage 
of  phosphorus  shall  be  made  by  the  manufac- 
turer from  a  test  ingot  taken  at  the  time  of 
the  pouring  of  each  melt  of  steel  and  a  correct 
copy  of  such  analysis  shall  be  furnished  to  the 
engineer  or  his  inspector.  A  check  analysis 
may  be  made  by  the  purchaser  or  his  repre- 


carpenters  works  ahead  of  the  concreting, 
placing  the  risers  and  a  gang  of  men  plac- 
ing the  metal  lath  reinforcement  proceeds 
ahead  of  the  carpenter  gang. 

The  trestle  from  the  mixer  is  built  high 
enough  to  reach  the  concrete  trough  when 
placing  the  second  deck  of  seats. 

The  former  grand  stands  were  of  timber 
construction  and  were  burned  recently. 

The  work  is  being  done  by  the  Snare  & 
Triest   Co.,   143   Liberty   St.,   New  York. 


two  grades  of  crushed  rock  and  two  grades  of 
sand.  On  top  of  the  walls,  running  length- 
wise of  the  bin,  there  is  an  electric  3-ton 
gantry  crane  as  illustrated.  The  machine  is 
one  designed  and  built  by  the  Cleveland  Crane 
&  Engineering  Co.  of  Wickliffe,  O.  It  is 
equipped  with  a  main  trolley  and  a  clamshell 
bucket.  Each  end  of  the  gantry  has  a  can- 
tilever, one  projects  out  over  the  cars  on  one 
side,  while  the  other  projects  out  over  a  hop- 
per for  the  loading  of  wagons. 
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Gantry  Crane  for  Unloading  Stone  Between  Cars,  Bins  and  Wagons. 


The  crane  is  able  to  obtain  material  from 
any  point  of  the  track  adjoining  its  bins,  and 
to  deposit  it  in  any  one  of  the  bins  or  into  a 
wagon  at  any  place  along  the  opposite  wall. 
Attached  to  the  gantry,  and  hanging  over  the 
wagon  drive,  is  a  hopper  that  has  3  cu.  yds. 
capacity.  This  hopper  moves  with  the  crane, 
and  thus  can  load  a  wagon  at  any  point  along 
the  side  of  the  bin. 

The  economy  of  such  an  installation  evi- 
dently comes  not  alone  in  its  ability  to  handle 
the  stone  and  sand  cheaply,  but  also  to  handle 
them  quickly.  It  takes  a  very  little  time  to 
load  a  large  number  of  wagons,  thus  releasing 
the  wagons  immediately  after  their  arrival.  In 
this  manner  the  contractor  is  able  to  do  a 
much  larger  amount  of  work  with  the  same 
number  of  wagons,  thus,  of  course,  cutting 
down  the  investment  in  horses,  wagons,  as  well 
as  drivers. 

Formerly  it  cost  on  the  average  of  $(5  per 
car  for  unloading  the  material  to  storage  pile 
alone,  and  the  service  was  very  poor  and  ir- 
regular. With  this  equipment,  and  the  serv- 
ices of  one  operator  and  a  bucket  man,  to ' 
assist  only  when  unloading  cars,  from  six  to 
eit>ht  carloads  can  be  handled  per  day  easily. 
This  material  is  handled  twice  in  most  cases, 
as  it  is  first  deposited  in  the  bins  and  then 
taken  from  them  and  loaded  on  wagons. 


EARTH      AND      ROCK  SECTION 


Costs  of  Shaft  Sinking  and  Mine  Ex- 
cavation at  Park  City,  Utah.* 

The  following  costs  for  mine  excavation 
are  furnished  by  the  operations  of  one  of  the 
mines  of  the  Park  City  mining  district.  The 
tables  of  costs  fhow  the  records  covering  va- 
rious stated  periods  of  work  in  different 
classes  of  mine  excavation.  The  rates  of 
wages  paid  given  for  8-hour  shifts  were  as 
follows : 

Shift  bosses    $5.00 

Machine  men    3.2". 

Miners    3.00 

Muckers    3.00 

Trammers    3.00 

Timbermen    3.50 

Tir.ibermen's  helpers    3.00 

Station  tenders    3.50 

Track  and  pipemen    3.2." 

Top  carmen    3.00 

Skinners   •   3.00 

Donkey  engineers    3. on 

Sample  men    3. SO 

Powder  men    3.50 

The  timber  used  in  this  work  varied  from 
2x*  ins.  to  12x12  ins.  Oregon  timber  and 
native  timber  were  used.  The  average  cost 
of  Oregon  timber  was  about  $22,  while  native 
timber  runs  about  $18  per  M.  ft.  B.  M.  The 
following  prices  were  paid  for  other  ma- 
terials : 

%  in.  powder,  1.000  sticks  or  281  lbs  $38.34 

1H  In.  powder,  1  ono  slicks  or  540  lbs   04.40 

4  X  caps,  per  1.000   5.80 

5  X  caps,  per  1  000   ".no 

Blue  Label  fuse.  1,000  ft   3.22 

Victor  fuse,  1.000  fl   4.12 

Kagle  fuse,  1,00')  ft   5.00 

Drifting. — The  following  record  covers  a 
period  of  12  days'  work.  The  size  of  the 
drift  was  11x7  ft.     It  was  driven  in  quartzitc 

with  a  heavy  black  lime  hanging  wall.  li 
was  timbered  and  dry,  with  good  air.  The 
material  was  trammed  by  mules  1,750  ft.  I" 
a   (ha ft  and  hoisted  : 

l,arg<  machines  used;  yi  machine-shift! 
worked 

Cost 

Amount,   per  foot. 

Mnchlne  men   1138.12  $  2.44 

Murker*                                       127.no  2.2fi 

pjpi  mil  trackmen                   12.00  0.21 

Timbermen                                 31.50  0.56 

Miscellaneous  laboi                     1100  0.25 


I.;.  I 


,$328.12 


$  5.72 


'Abstracted  from  a  paper  by  Kre»l  T  William* 
In    Transactions    American    I  f  1  h  1 1 1 11 1  <■   ol  Mining 

BnglnM n    iiirn ,  inn. 


Cost  of  operating  machines.  .  .$  8S.00  $  1.55 

Explosives    31.55  O.rii 

Lumber  and  timber   72.12  1.28 

Hoisting    87.25  1.54 

Supplies    3.46  0.06 

General  expense    22.62  0.40 

Total  cost   $628.12  $11.11 

Cross  Cutting. — This  record  covers  a  12 
days'  run.  The  size  of  the  heading  was  7x7 
ft.  Three  8-hour  shifts  were  worked.  Two 
large  (3%  in.)  machines  drilled  from  the 
same  column  each  shift.  Three  machine  men 
and  two  muckers  worked  each  shift.  A  blast 
was  fired  each  shift.  This  heading  was  driv- 
en in  hard  quartzite  clipping  25°  in  the  direc- 
tion of  advance.  The  material  was  trammed 
1,000  ft.  and  hoisted  in  cars.  The  face  was 
dry  and  the  air  good.  The  labor  was  em- 
ployed, in  this  case,  by  contract  at  $7  per  foot. 

Large  machines  used;  66  machine-shifts 
worked. 

Cost 

Amount,    per  foot. 

Labor  cost   $  651.00       $  7.00 

C'ist  of  operating  machines..     264.00  2.84 

Explosives    229,06  2.46 

Hoisting    86.02  0.92 

Supplies    11.90  0.13 

GeAeral  expense    51.02  0.55 

Total  cost   $1,293.00  $13.90 

Cutting  a  Station. — The  dimensions  of  the 
station  were  18  ft.  wide,  7  ft.  high  and  55.5 
ft.  long.  The  material  was  dry  hard  quartzite. 
There  was  no  tramming,  the  material  merely 
being  loaded  on  cars  and  hoisted.  In  driving 
1 1 1 i >  station  one  of  the  machine-men  was  put 
in  charge  of  (he  work  and  held  responsible, 
tin's  relieving  the  regular  shift-bosses  of  a 
trip  to  the  Station  and  down  the  shaft.  The 
cost  of  machine-men,  muckers,  and  timber- 
men  is  not  segregated,  bill  appears  in  1  lump 
sum.  The  general  expense  is  included  in  the 
labor  cOSt. 

I  argr  machines  used;  31  marhliir-shlfts 
Work  ed. 

(  '"Nt 

Amount,    pel  foot. 

l  abor  cost   $1,140.25  $20.r,:i 

C'isI  of  operating  machines..      124.00  2.25 

IfixplOSiVSS    133.88  2.42 

Lumber  and  timber   127.09  2.28 

Ibdstlng    186.80  2.48 

Supplies    21.11  0.3S 

Total  ooal   $1, 682.83  $30.32 

Driving  liaise. — This  rrconl  covers  a  period 
of  2b  days.  The  raise  followed  the  vein  111 
tin   quartzite  With  a  lime  hanging  wall.  Tin 

general  conditions  were  favorable.   The  ma 


terial  was  trammed   1,500  ft.  by    mule  and 

hoisted. 

Small  machines  used;  25  machine-shifts  I 
worked. 

Cost 

Amount,    pei  foot. 

Machine  men   $  81.25       $  1.31 

Muckers    58.50  0.95 

Timbermen    68.25  1.10 

Pipe  and  trackmen   3.00  0.05 

Labor  cost   $211.00  $  3.41 

Cost  of  operating  machines  $  50.00  $  0.81 

Explosives                                       33.55  0.54 

Lumber  and  timber                        S1.4S  1.32 

Hoisting                                         127.25  2.06 

Supplies                                             4.80  0.08 

General  expense                            16.28  0.26 

Total  cost   $524.36       $  8.48 

Sinking  Winze. — The  record  of  sinking  the 
winze  covers  7  days'  work  in  quartzite  with 
a  limestone  hanging  wall.  The  work  was 
done  under  favorable  conditions  and  the 
winze  was  110  ft.  deep  at  the  time  of  gath- 
ering data.  The  material  was  hoisted  out, 
then  trammed  1,200  ft.,  hoisted  again  up  an 
incline  200  ft.,  and  finally  hoisted  up  the  main 
shaft  in  the  cars. 

Largo  machines  used;  4  machine-shifts 
worked. 

Cost 

Amount,    per  foot. 

Machine  men   $  28.00       $  3.73 

Muckers    60.00  8.00 

Timbermen    50.75  6.77 

Miscellaneous  labor    19.50  2.60 

Labor  cost   $158.25  $21.10 

Cost  of  operating  machines.  .  .$  16.00  $  2.13 

Explosives                                         8.84  1.18 

Lumber  and  timber                         9.76  1.30 

Hoisting                                           20.65  2.75 

Supplies                                             4.39  0.59 

General  expense                               1.26  0.17 

Total  cost   $219.15  $29.22 

Sinking  I'ertical  Shaft- — The  record  for 
this  work  covers  a  period  of  30  days.  The 
linking  was  done  through  hard  quartzite  and 
continuous  pumping  was  necessary  for  a  dis- 
tance of  300  ft.  The  depth  of  the  shaft  was 
1,700  ft.  The  material  was  hoisted'  to  the 
nearest  level  in  buckets,  was  then  transferred 
and  hoisted  to  the  surface  by  cage.  The 
labor  costs  of  the  machine  men.  muckers,  tim- 
ber men.  and  bosses  are  given  ill  a  lump  sum. 

Cost 

Amount,    per  foot. 

Labor  coai   $1,140.25  $12.23 

Coal  of  operating  machines..  18.00  1.78 

lOxploslves    86. S3  3.20 

Lumber  and  limber   105.20  3.90 

Hoisting    100.00  3.69 

Supplies    42.00  1.56 

General  expense    91.22  3. 38 

T.dal  cost   $1,613.00        $59.74  I 
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A  Method  of  Removing   Spoil  from 
Caissons  by  a  "Hydaulic 
#  Elevator." 

The  accompanying  illustration  shows  the 
plan  of  an  "hydraulic  elevator" — a  device  for 
removing  excavation  from  the  interior  of  a 
coffer  dam  or  caisson.  The  device,  says  the 
Contract  Record,  was  used  by  Palmer  Broth- 
ers &  Henning  of  Vancouver,  B.  C,  on  con- 
struction of  the  substructure  of  the  Cambie 
St.  bridge  at  Vancouver. 

The  hydraulic  elevator  is  operated  on  the 
same  principle  as  a  steam  syphon,  water  be- 
ing used  at  about  100  lbs.  pressure  to  lift  the 
material  out  of  the  pit.  The  elevator  con- 
sists of  a  V-tube  through  which  the  water  is 


ft 


Wire  Wound 
fire  Hose 


Hydraulic  Jet 
Eng  Contg 


Hydraulic  Jet  used 
03  an  Agitator 


Elevation  of  Elevator 


Fig.   1. — Hydraulic   Elevator  and  Jet  Used 
for    Excavating    and    Discharging  Ma- 
terial from  Caissons  of  Vancouver 
Bridge. 

forced.  The  "down"  pipe  is  4  in.  in  diam- 
eter and  the  "up"  pipe  5  ins.  Near  the  lower 
end  of  the  up  pipe  is  a  Y-branch  leading  to 
the  material  to  be  excavated.  The  material  is 
agitated  by  means  of  a  jet  pipe  which  also  is 
shown  in  the  drawing. 

The  former  method  used  for  taking  out  the 
soft  muck  first  encountered  in  the  caisson 
was  to  blow  it  out  through  a  pipe  by  means 
of  the  air  pressure  in  the  caisson.  This  could 
only  be  done  intermittently  because  of  blow- 
ing off  all  the  air.  By  the  hydraulic  elevator 
the  operation  is  continuous  and  the  air  pres- 
sure within  the  caisson  may  be  maintained. 
No  trouble  has  been  experienced  by  the  air 
escaping,  as  one  might  suppose.  When  the 
elevator  is  not  actually  excavating  a  board  is 
placed  under  the  suction  and  the  water  from 
the  pump  is  simply  allowed  to  flow  through 
the  pipes.  The  pump  used  is  a  duplex  pump 
furnishing  water  at  100  lbs.  pressure  at  the 
pump. 

By  a  comparison  of  the  two  methods  in 
caissons  of  equal  size — 16  ft.  square — it  was 
found  that  with  the  use  of  air  pressure  123 
cu.  yds.  were  blown  out  in  42  hours  and  ll") 
cu.  yds.  were  taken  out  in  19%  hours  with  the 
"hydraulic  elevator.  This  is  2.93  and  5.90  cu. 
yds.  per  hour,  respectively,  or  an  increase  of 
100  per  cent  by  the  use  of  the  hydraulic  ele- 
vator. 


At  the  Indiana  Harbor  plant  of  the  Inland 
Steel  Company  recently,  two  62-in.  Cutler- 
Hammer  lifting  magnets  unloaded  4,000,000 
lbs.  of  pig  iron  from  a  steamship  in  10%  hours. 
The  maximum  number  of  lifts  made  in  an 
hour  was  73  and  the  minimum  45.  In  all  1281 
lifts  were  made  by  the  two  magnets  used,  the 
average  lift  per  magnet  being  3427  lbs.  With 
the  lifting  magnets  only  two  or  three  men  are 
needed  in  the  hold  of  the  vessel,  and  no  time 
is  lost  in  filling  buckets. 


Methods  of  Estimating  Costs  of  Under- 
ground Excavation  and  Construc- 
tion in  Prospecting  a  Min- 
ing Property.* 

In  making  preparations  for  the  underground 
work,  at  the  Poverty  Gulch  claims,  the  first 
consideration  is  the  construction  of  a  spur 
5,010  ft.  long  to  the  Colorado  Springs  &  Crip- 
ple Creek  District  Railroad  on  a  4-per-cent 
grade,  with  a  switchback  at  the  3,400-ft;  sta- 
tion. 

The  cost  per  mile  of  this  track  is  estimated 
as  follows. 

Grading,  all  earth  excavation  %  7. 'Mill. 00 

Ties,  2,112,  at  $1   2,112.00 

(S%  ft.  long  x7x9   placed  2%  ft.  apart., 
96  tons  of  GO-lb.  rails,  at  $58  delivered..  5.56S.00 
9,244  spikes,  4.G22  lbs.,  or  ;il  kegs  or  150 

lbs   150.00 

Track  laying    600.00 

Joints,  352  per  mile   300.00 

Small  wooden  bridges   400.00 

Per  mile  $16,130.00 

For  5,010  ft  $15,300.00 

Preparations  are  next  made  to  sink  the  shaft 
in  the  footwall  about  50  ft.  below  the  ore. 
Conditions  warrant  sinking  a  shaft  at  an  in- 
clination of  22°  42',  as  the  work  must  neces- 
sarily be  a  series  of  steps  of  shafts  and  level, 
winze  and  level,  etc.,  if  carried  on.  This  ne- 
cessitates tramming  to  the  foot  of  the  winze, 
hoisting  to  the  top  of  the  winze,  tramming  to 
the  shaft,  and  then  out. 

For  development  work,  the  8-h.p.  electric 
hoist  and  the  prospecting  head-frame  on  hand 
can  be  used.  The  size  of  a  shaft  to  go  down 
1,(100  ft.  on  the  incline  and  large  enough  to 
accommodate  the  handling  of  200  tons  of  ore 
a  day  and  to  accommodate  all  future  increase 
in  tonnage,  is  12  x  7.5  ft.  in  the  clear.  This 
sized  shaft  belongs  in  the  middle  class  where 
it  is  about  as  cheap  to  put  down  a  fair-sized 
shaft  as  to  put  down  a  small  one,  as  a  small 
shaft  will  allow  for  only  a  small  number  of 
workmen. 

With  the  addition  of  a  small  compressor  and 
air  drills  the  equipment  left  from  prospecting 
operations  can  be  used,  including  the  buckets 
and  old  shafts  of  the  three  prospects.  The 
prospect  head-frame,  Fig.  1,  is  fitted  with  a 
simple  automatic  dumping  device. 

The  shaft  is  timbered  with  the  sets  shown 
in  Fier.  2,  the  track  being  laid  full  33  1-3-in. 
gpee  for  the  skip. 

When  the  shaft  has  been  sunk  a  short  dis- 


cars,  capacity  N  cu.  ft.,  fitted  for  24-in.  track 
gage,  No.  4  thickness  of  steel  (%  in.),  weight 
57n  lbs.,  and  price  $45  each. 

In  using  these  cars  before  the  ore  pocket  is 
built,  the  cars  are  loaded  only  enough  to  fill 
the  skips. 

COST  OF  EQUIPMENT. 

6  Little  Giant  drills.  2',4-in.  diameter  $  900.00 

6  columns  and  arms  up  to  8  ft   240.00 

6  s;-ts  drill  steel,  each  15.4  lbs.,  at  $14.10.  86.40 
Buffalo  exhaust  fan,  diameter  outlet  24% 

ins.,  price  with  bed  and  countershaft..  700.00 
Hi'i  ft.  of  ;i-in.  pipe,  at  $51  per  Km  ft...  MS  In 
1.200  ft.  of  12-in.  pipe,  at  $27  per  100  ft..  324.00 

10  Eoyner  No.  5  stopers,  $135   1,350  00 

Di  ill  steel,  id  sets,  at  $15   150.00 

16  ore  cars,  at  $45   720  00 

Compressor,  motor  and  pipe,  freight          2  689  14 

freight  on  19,553  lbs.,  at  $0.55  per  100...  107.54 

Total   $7,515.48 

In  the  development  work  2  drills  will  be 
needed  in  shaft  sinking  and  4  drills  in  drifting. 
The  drills  are  to  he  2%  in.  in  diameter  and 
use  air  at  90  lbs.  pressure  per  sq.  in.  at  drill. 
According  to  the  catalog  specifications,  each 
drill  will  need  07.2  cu.  ft.  of  air  per  minute. 
The  factor  to  determine  a  compressor  capacitv 
for  4  drills  at  10,000  ft.  altitude  is  4.49;  hence, 
30.5  cu.  ft.  of  air  per  minute  will  be  required, 
but  deducting  5  per  cent  for  leaking  and  al- 
lowing the  compressor  a  volumetric  efficiency 
of  80  per  cent,  the  total  air  required  is  nearly 
400  cu.  ft.  per  minute. 

E.  A.  Rix  allows  20  h  p.  for  every  100  cu. 
ft.  of  cylinder  displacement,  to  compress  air 
to  90  or  95  lbs.  gage  pressure  at  sea  level.  Al- 
though 20  h.p.  is  higher  than  the  value  given 
by  Peele  for  the  theoretical  h.p.  required,  and 
figuring  efficiency  the  figures  would  then  be 
below  20;  but,  since  compressors  are  usually 
purchased  for  excess  power  to  supply  possible 
additional  uses,  and  the  use  of  20  h.p.  would 
only  add  a  small  percentage  on  the  safe  side, 
the  power  necessary  for  4  drills  is  taken  at  80 
h.p.,  and  it  is  decided  to  purchase  a  two-stage 
air  compressor  18  x  11  in.  diameter,  12-in. 
stroke,  125  r.  p.  m.,  with  a  capacity  of  440  cu. 
ft.  at  10,000  ft.  elevation. 

This  sized  compressor  gives  a  reserve  of  21 
per  cent,  and  costs  with  freight  from  Denver 
to  Cripple  Creek  $1,903.  The  motor  for  the 
compressor  is  80  hp.,  900  revolutions  per  min- 
ute. 440  volts,  and  costs  delivered  $710.84. 

The  following  calculations  give  the  power 
consumed  during  development  by  two  piston 
drills:  The  catalog  multiplier  is  2.39  and  as 
each  drill  will  need  07.2  cu.  ft.  of  air,  07.2  X 


—  Z4--4-- 
Fig.  1 — Prospect  Head  Frame. 


tance,  two  skips  are  added  to  the  equipment. 
These  weigh  550  lbs.,  hold  10  cu.  ft.  (930  lbs.), 
and  cost  $60  each,  with  an  addition  of  $10  for 
water  valve. 

With  these  skips  it  is  proposed  to  hoist  all 
the  material  broken  in  the  drifts  and  to  handle 
the  small  amount  of  water  encountered.  The 
8-h.p.  hoist  handles  the  rock  broken  during 
sinking  and  drifting. 

There  are  purchased  also  10  standard  ore, 

•Abstracted  from  a  report  covering  work 
accomplished,  and  future  work  to  be  done,  on 
Poverty  Gulch  Claims  in  Coloiado.  by  C.  W 
Henderson,  published  in  "Mines  and  Minerals." 
See  Engineering-Contracting.  June  21.  1911.  page 
708,  for  Methods  and  Costs  of  Surface  Investi- 
gations on  same  property. 


2.39=159.  Allowing  for  air  loss  in  pipe  line 
and  efficiency  of  compressor.  210  cu.  ft.  are 
necessary,  or  42  hp.  per  minute. 

Each  stope  drill  requires  25  cu.  ft.  of  air  per 
minute  and  the  factor  for  seven  drills  is  7.55: 
therefore.  25  X  7  =  189  cu.  ft.,  to  which  63  ciy 
ft.  is  added  to  allow  for  loss  and  efficiency, 
and  this  is  equivalent  to  50.4  hp. 

The  power  for  two  stope  drills  is  25  X2.5 
(multiplier)  =62.5  cu.  ft.  of  air,  and  if  to  this 
be  added  20.7  cu.  ft.  for  pipe  loss  and  efficiency, 
the  power  required  is  16.68  hp.  The  diameter 
of  the  pipe  needed  for  carrying  air  800  ft.  is 
3  ins.  and  will  cost  at  Cripple  Creek  $75  3" 
The  total  cost  of  compressor,  motor,  and  pipe 
is  $2,689.14. 
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Shaft  Sinking. — The  area  of  a  12  X  7.5-ft. 
shaft  is  90  sq.  ft.,  and  the  arrangement  and 
number  of  drills  decided  on  is  shown  in  Fig. 
3.  Each  of  the  18  holes  will  be  4  ft.  deep,  and 
one  man  with  a  21/4-in.  diameter  drill  is  capable 


ditional  for  a  sump.  The  time  required  to  sink 
the  shaft  will  be 

570 

 =190  rounds,  or  days. 

3  ft.  per  round 


Fig.  2 — Shaft  Timbering. 


of  drilling  39  ft.  in  8  hrs.,  or  at  the  rate  of  4% 
ft.  per  hour.  If  2  drillers  are  put  at  work  they 
can  put  in  the  72  ft.  in  7.4  hours. 

In  this  way  an  advance  of  3  ft.  is  made  every 
rojnd;  blocking  out  3  X  12  X7.5  =  270  cu.  ft. 

270 

of  solid  material,  which  is  equivalent  to   

12.4 

=  21.8  tons  broken  each  round,  or  21.8  X  21.5 
cu.  ft.  =  469  cu.  ft.  =  17.4  cu,  yds.  loose.  To 
estimate  the  cost  of  handling  the  material :  It 
17.4 

will  take  2  men  ■  =  7%  hours  to  muck  out 

2.4 

tli'  rock  broken  in  one  round,  and  if  %  hr. 
be  allowed  for  delays,  changing  skips,  etc., 
'.tic  round  can  be  drilled,  tired,  and  removed 
I  i  rv  Mi  hours  With  this  rate  of  progress 
the  advance  will  be  !M>  ft.  per  month. 

To  eitllll&tC  the  explosive  required,  take  the 
depth  of  e;n  b  bole  ;it  I  ft.,  and  assume  that  6 
sticks  of  40  per  cent  dynamite,  each  weighing 
6-10  lb.,  or  B.6  lbs.  per  hole,  are  required;  then 
]H  holes,  per  round,  require  64. H  lbs.  of  ex- 
plosive. 

Tin  haft  is  to  be  sunk  570  ft  .  a  distance  of 
-Mil  ft  to  reai  h  the  lowest  workings,  and  then 
an  allowance  of  89  ft.  to  provide  room  for 
underground  ore  bin  to  be  made  and  20  fl.  ad- 


The  detailed  cost  of  sinking  570  ft.  of  a  90- 
sq.  ft.  inclined  shaft  is  as  follows: 

COST  OF  SHAFT  SINKING. 

2  machine  men,  190  shifts,  at  $4.50  $  1,710.00 

2  muckers  (also  top  men),  190  shifts,  at 

$3    1,140.00 

2  hoist  men,  190  shifts,  at  $4.50   1.710.00 

1  blacksmith,  190  shifts,  at  $4.50   S55.00 

1  blacksmith  helper,  190  shifts,  at  $1...  7f.0.0l> 

1  foreman,  190  shifts,  at  $4.50   855.00 

1  superintendent,    at    $175    per  month, 

G%  months    1,108.35 

1  timbcrmaii.  190  shifts,  at  $3.50   665.00 

Powder,  12,312  lbs.,  at  $0.127*   1,663.62 

Fuse,    190  rounds,  7-ft.,  lengths,  23,940 

ft.,  at  '.0.0035*   83.79 

Caps,  3,420,  at  $0.007*   23.94 

Depreciation  on  steel   14.40 

Operation    compressor    plant  (power), 

330  bp.  hrs.  per  day: 

Installation  charge   $  20.50 

40,000  lav.  hrs..  at  $11.013   520.00 

7,700  kw.  Ins.,  at  $0.005             38.50  579.00 

Timber,  95.440  ft.,  at  $20  per  M   1,90s. so 

Klcetrle  power,  for  hoist,  average  0.23 
hp.  nr.s\  per  hour.  49.81  hp.  hrs.  per 
flay,    9,470   kw.    hrB.    (190  days),  at 

$0,013    123.11 

Coal  for  blacksmith.  28.75  tons  at   243.20 

.Candle*.   95(1,  at    $11.0145   13.78 

Ralls  (30-lb.),  670  ft.,  6.08  tons,  at  $60..  264.00 


cost  for  570  ft  1X4,807.66 

  i  per  ft  $  24.93 


•Tin  .'  low  eoHtH  of  powdei  are  those  of  the 
Portland  Gobi  Mining  Co.  and  Include  freight 
ami  unloading  ehlU'gcH. 


Cross-Cuts  and  Stations. — At  vertical  depths 
of  52  ft.  and  178  ft.,  two  stations  are  to  be  cut 
the  width  of  the  shaft  and  10  ft.  high  in  order 
to  allow  timbers,  steel,  etc..  'to  be  handled. 
The  stations,  Fig.  4,  are  made  14  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  narrowing  at  the 
cross-cuts  to  7  ft.  wide,  7  ft.  high,  and  a 
length  of  30.4  ft.,  at  which  point  the  mouth  of 
the  underground  ore  bin  is  reached.  This  de- 
mands a  cross-cut  at  right  angles  to  the  cross- 
cut from  the  station,  13  ft.  wide,  7  ft.  high,  and 
17.25  ft.  long  to  connect  with  the  drifts. 

Underground  Ore  Bin. — A  raise  is  to  be 
started  from  the  shaft  to  connect  with  the  bin 
mouth  and  form  an  ore  bin.  Fig.  5.  It  is  to 
have  an  average  length  of  20  ft.,  average  width 
of  13  ft.,  and  a  height  of  6  ft. 

The  two  raises  are  to  be  made  with  Leyner 
No.  5  stopers.  One  drill  is  capable  of  making 
holes  that  when  blasted  will  break  8  tons.  As 

1,560 

there  are  20  X  13  X6  =  1,560  cu.  ft..  == 

12.4 

about  126  tons  in  an  ore  bin.  and  one  man  in 

126 

each  raise  will  break  8  tons,  it  will  require  

8 

=  about  16  shifts  to  drive  one  raise.  This  will 
produce  126X21.5  =  2,710  cu.  ft.,  or  100  cu. 

100 

yds.  broken  material,  and  require  —  91 

1.1 

hrs.,  or  12  shifts,  for  one  man  to  load  into  cars. 

The  bill  of  timber  for  the  underground  ore 
bin  is  as  follows : 

No.  Pieces.  Size.  Bd.  Ft. 


2 

S' 

'X12' 

'X19' 

4" 

320 

2 

8' 

'X12' 

'X15' 

8" 

256 

4 

6' 

'X12' 

'X  5' 

9" 

144 

5 

3' 

'X12' 

'X16' 

0" 

240 

11 

3' 

'X12' 

'X  5' 

9" 

198 

5 

2' 

'X12' 

'XIV 

0" 

120 

4 

2' 

'X12' 

'X  5' 

0" 

48 

16 

3' 

'X12' 

'X  9' 

0" 

4S0 

1 

2' 

'X12' 

'X50' 

0" 

100 

7 

3' 

'X12' 

'X  5' 

9" 

126 

2 

8' 

'X  8' 

'X  T 

0" 

S5y3 

2 

8' 

'X12' 

'X12' 

0" 

192 

1 

8' 

'X  S' 

'X10' 

10" 

64 

Total  bd.  ft  2,373% 

The  steel  needed  for  an  underground  ore 
bin  of  the  size  specified  is:  Iron  plate,  24  in. 
X  7  ft.  X  Vl  in.  =  142.8  lbs.,  iron  chute  (total 
area)  4  ft.  X  5  ft.  X  %  in.  =  204  lbs., 
grizzlies,  5  ft.  X  13  ft.,  space  between  bars,  3 
ins.,  %-in.  rods,  65  sq.  ft.,  14  lbs.  per  sq.  ft., 
total,  910  lbs.,  at  $1  per  sq.  ft. 

The  powder  that  will  be  consumed  in  raises 


Fig.  3 — Blasting  in  Shaft  Sinking. 


fur  an  underground  ore  Inn  i»  I  ll>^  powder 
per  ton,  or  501  lbs.;  fuse,  I  tt  pet  ton,  or  504 
ft.!  caps,  1.1  per  ton,  or  177  CAM 

The  station,  which  is  to  he  I  I  ft  long,  will 
need  24  holes  in  the  face,  each  8  ft.  deep,  in 
order  to  make  an  advance  of  2  ft.  per  rountt 
K.ich  hole  will  require  four  slicks  of  dynamite, 
or  2.4  lbs.  per  hole,  and  Yi  ii  lbs  per  round. 

(  >nc  in  in  can  put  in  3ft  ft,  of  holes  in  S  hrs,, 
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or  47s  ft.  per  hr.,  and  because  there  are  72  ft.  30.4 

72  7  hrs.,  and  there  will  be  =  12.45  rounds. 

in  each  round  it  will  take  =  7+  hrs.,  2.44 

2X4%  In  all  it  will  take  about  12  shifts  to  make 

and  with  two  men  laboring  per  round,  this  this  cross-cut,  with  537.84  lbs.  of  powder.  The 

14  progress  in  the  second  cross-cut,  whose  dimen- 

station  will  take  —  =  7  rounds,  or  7  shifts,  sions  are  13  X  7  X  17.25  ft.,  provided  there  are 

2  24  holes  in  face,  and  57.6  lbs.  powder  per 


Fig.  4 — Plan  of  Station. 


and  use  up  7  X  57.6  =  403.2  lbs.  of  40-per  cent 
dynamite. 

An  estimate  of  the  labor  required  is  as  fol- 
lows :    10  X  10  X  14=  1,400  cu.  ft.  of  material 
1,400 

broken,  or  =113  tons  broken  for  the 

12.4 

station.    113  tons  X  21.5  =  2,430  cu.  ft.  of 
loose  rock,  or  90  cu.  vds.,  which  will  require 
90 

■        =  82  hrs.  for  one  man  to  load  in  cars. 

1.1 

Two  men  will  load  the  material  in  41  hrs.,  or 
5%  shifts,  or  to  tram  the  material  will  require 
114  X  2  X  2  =  456  minutes,  about  8  hrs.,  or  one 
shift.  The  labor  needed,  therefore,  will  be  7 
shifts  of  2  machine  men,  6  shifts  of  2  muckers. 

The  progress  and  powder  on  the  proposed 
cross-cuts  is  estimated  next ;  the  dimensions  of 
each  cross-cut  being  7  X  7  X  30.4  ft.  Fifteen 
holes  are  needed  in  the  face,  each  3  ft.  6  ins. 


round,  will  be,  when  it  takes  7  hrs.  to  put  in 
17.25 

one  round,  about  ■  =  8.63  rounds,  or  9 

2 

shifts.  The  nine  rounds  will  consume  518.4  lbs. 
of  40-per  cent  dynamite. 

7X7X30.4  ft.  =  1,489.60  cu.  ft.  broken  in 
first  cross-cut.  13  X  7  X  7.25  ft .=  1,569.75  cu. 
ft.  broken  in  second  cross-cut,  or  a  total  of 
3,059.35  cu.  ft.  broken  in  both  cross-cuts,  or 
3,059.35 

 =  247   tons   solid   broken,   which  is 

12.4 

equivalent  to  247  X  21.5  =  5,310  cu.  ft.,  or  196.5 

196.5 

cu.  vds.  of  loose  material,  and  it  will  take  

2.2 

=  89.4,  say  90  hrs.,  or  about  12  shifts,  for  two 
men  to  load  the  broken  material  in  cars,  but 
there  are  594  half-ton  cars  to  be  filled,  and 


Fig.  5 — Underground  Ore  Bin. 


deep,  to  furnish  an  advance  of  2.44  ft.  per 
round.  Each  hole  will  require  2.88  lbs.  dyna- 
mite, or  43.2  lbs.  per  round.  As  it  will  take 
.62.5  ft.  of  holes  for  one  round,  the  time  occu- 

4 

pied  in  drilling  will  be  62.5  X  =  6.4,  say 

39 


these,  trammed  at  the  rate  of  one  every  two 
minutes,  takes  up  1,188  minutes,  or  20  hrs., 
or  the  time  of  one  man  2%  shifts. 

COST  OF  CROSS-CUTS  AND  STATION. 

1  superintendent.   14  days,  at  $175  per 

month   $  81.66 

1  foreman,  14  days,  at  $4.50  per  day   63.00 


2  machine  men,   28  shifts,  at   $4.50  per 

day   -   252.00 

2  muckers,  28  shifts,  at  $3  per  day   168.00 

Powder,  1,459.24  lbs.,  at  $0.127   185.32 

Caps,  487.  at  $0.007   3.41 

Fuse,  1.461,  at  $0.0035   5.11 

Drills   (depreciation)    .84 

Candles.  016,  at  $0.145   8.95 

Rails,  85  ft.,  12-lb.  rails,  .327  gross  ton, 

at   S47    1"..37 

30    ties,    4    in.X6    in.X3    ft.,    at  $0.41 

(freight,    $3.30)    15.60 

Turnplates,  4,  at  $18   72.00 

1  blacksmith,  14  days,  at  $4.50   63.00 

1  helper,  14  days,  at  $4   56.00 

Coal  for  blacksmith,  5.6  tons,  at  $20.75..  116.20 

Freight,  rails,  etc.,  733  lbs  

Freight,   I  plates,  180  lbs.  each,  720  lbs., 

1,453  lbs.  at  $65  per  100   9.44 

Hoist  (po.ver  for),  520  kw.  hrs.,  at  $0,013  0.76 
Compressor    power,    4,704    kw.    hrs.,  at 

$0,005    23.52 


Cost  for  about  68  ft  $1,146.18 

Cost  per  ft.  about  $  16.61 

Cost  of  two  stations  and  cross-cuts  $2,292.36 


COST  OF  UNDERGROUND  OR  10  B1XS. 

(Superintendent,  foreman  and  one  blacksmith 
salaries    included    under    Stations    and  Cross- 


Cuts.) 

1  machine  man,  16  shifts,  at  $4.50  $  72.00 

1  mucker,  12  shifts,  at  $3   36.00 

Powder,  504  lbs.,  at  $0.127   64.00 

Fuse,  504  ft.,  at  $0.0035   1.76 

Caps,  177,  at  $0.007   1.24 

Compressor    power,    133.36    hp.    hrs.  per 

shift,  total  1,590  kw.  hrs.,  at  $0.005   7.95 

Hoisting  power  (included  under  stations). 
Candles,  112,  at  $0.0145   1.62 


Fig.  6 — Blasting  in  Drifting. 


Timber,  2,374  bd.  ft.,  at  $20  per  M   47. 4S 

Iron  olate,  142.8  lbs.,  iron  chute,  204  lbs. 

at  $0.02%    7.80 

Grizzlies,  65  sq.  ft.,  14  (lbs.)  per  sq.  ft., 

$1  per  sq.  ft   65.00 

Freight  on  iron,  1.256.S  lbs.,  at  $0.65  per 

100    S.17 


$313.02 

Cost  of  two  ore  bins  $626.04 


Drifts. — The  work  of  drifting,  if  carried  on 
by  hand,  will  be  hampered  by  bad  air  and  the 
necessity  of  hoisting  in  two  stages,  but  the  ad- 
vance will  be  about  800  ft.  on  the  60- ft.  level. 
The  stations  have  been  cut  at  vertical  depths 
of  52  ft.  and  178  ft.,  and  cross-cuts  run  to  con- 
nect with  the  hand-drilled  drifts.  A  com- 
pressor has  been  in  use  for  the  machine  drills 
for  shaft  sinking  for  the  stations  and  cross- 
cuts, and  the  drifts  are  now  to  be  driven  by 
machine  drills. 

The  drifts  are  7X5  ft.  in  the  clear,  grade, 
V4,  per  cent;  rails,  12-lb.,  24-in.  gage;  ties,  4  in. 
X  6  ft.,  and  placed  on  3-ft.  centers. 

The  Portland  Gold  Mining  Co.  has  decided 
that  the  small  2^4-in.  hammer  drills  are  de- 
cidedly better  for  cross-cutting  and  drifting. 

The  results  obtained  in  working  the  property 
of  the  Portland  company  show  that  there  is  no 
ground  in  their  property  which  cannot  be 
handled  with  the  small  machine.  During  a 
period  of  2  years  there  have  been  driven  with 
them  4  miles  and  308  ft.  of  development  head- 
ings, through  a  diversity  of  ground,  including 
Pike's  Peak  granite  (a  coarsely  porphyritic 
type  of  granite),  highly  indurated,  andesitic.  or 
phonolitic  breccia;  true  massive  andesite; 
trachitic  phonolite;  tufas;  and  along  dikes  of 
decomposed  basalt  and  hard  phonolite. 

The  method  of  driving  drifts  is  shown  in 
Fig.  6.  As  shown,  9  holes  are  drilled  in  the 
face,  each  3  ft.  6  ins.  deep,  and  with  these 
blasted  an  average  advance  of  2.41  ft.  per 
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round  is  made.  Each  hole  has  an  average 
charge  of  4.8  sticks  of  1%  X  8-in.  dynamite, 
weighing  (3-10  lb.  per  stick,  or  9  X  4.8  X  .0  = 
25.92  lbs.  per  advance  of  2.44  ft. 

One  man  can  put  in  39  ft.  of  holes  in  8  hrs., 
or  4%  ft.  per  hr. ;  but  as  one  man  is  required 
to  drill  onlv  31%  ft.  per  round,  it  will  take  him 
31.5  -T-  (39     8)  =  6%  hrs. 

Aside  from  the  usual  work  of  loading  and 
firing,  the  machine  man  helped  the  mucker  to 
place  flat  steel  plate  48  X  96  X  %  in.  in  place 
during  1M  hrs.  of  his  shift.  The  number  of 
tons  of  material  to  be  loaded  and  trammed  to 

7  X  5  X  2.44 

the  shaft  is  found  as  follows:  = 

12.4 

85.4 

 =  0.89  tons  (solid),  or  6.89  X  21.5  cu.  ft. 

12.4 

=148  cu.  ft.,  or  5.5  cu.  yds.  loose. 

A  man  can  shovel  1.4  yds.  from  steel  in  1  hr., 
and  5.5  cu.  yds.  in  say  4  hrs. 

The  600  ft.  of  drifts  are  to  be  worked  in  4 
faces,  each  furnishing  6.89  tons  of  material  per 
day,  or  14  half-ton  cars.  When  56  cars  are  to 
be  trammed  per  day  at  the  rate  of  one  every 
4  minutes,  it  will  take  one  man  3  hrs.  and  44 
mins.  to  tram  all  the  cars. 

Three  muckers  should  be  able  to  load  and 
tram,  lay  the  track,  and  load  the  skips  in 
8  hrs. 

Cost  of  Drifts. — 2.44  ft.  advance  made  in 
each  heading  per  shift  equals  9.76  ft.  in  the 
four  headings,  which  estimate  places  the  time 
600 

at  =  61.4,  sav  62  shifts  to  run  drifts. 

9.76 

1  superintendent,  at  $175  per  month,  31 

davs   $  180.85 

1  dav  foreman.  62  shifts,  at  $4.50   279.00 

1  night  foreman,  62  shifts,  at  $4.50   279.00 

4  machine  men.  62  shifts,  at  $4.50   1.116.00 

3  muckers,  62  shifts,  at  $3   558.00 

1  hoist  man,  62  shifts,  at  $4.50   279.00 

1  blacksmith,  62  shifts,  at  $4.50   279.00 

1  helper.  62  shifts,  at  $4   248.00 

Powder,    248    rounds,    6,428.16    lbs.,  at 
$0,127    S16.38 


Fuse,  2,232  holes,  3  ft..  6,696,  at  $0.0035.  23.44 

Caps,  2,232,  at  $0.007   15.64 

Depreciation   on   steel   13.20 

600  ft.  12-lb.  rails  and  fastenings,  2.32 

tons,   at   $47   109.04 

200    ties,    at   $0.41    each    (plus  freight, 

$21.12)    103.12 

Cost  of  compressed  air,  29,600  kw.  hrs., 

at    $0,005    148.00 

Power   for   exhauster,   after    firing  (20 

min.  a  shift),  65  kw.  hrs.,  at  $0.005...  .32 

Candles,   936,   at  $0.0115   13.57 

Coal  for  blacksmith,  3.9  tons,  at  $20.75..  80.93 
Power  for  hoist,  2,300  kw.  hrs.,  at  $0,013  29.90 
Freight  on  4,640  lbs.  of  rails  and  fasten- 
ings, at  $0.65  per  100   3.02 

Cost  for  600  ft  $4,575.41 

Or  cost  per  ft  $  7.63 

Including  the  two  cutting-out  subdrifts,  there 
are  three  drifts  worked  at  one  time,  making  a 
total  cost  of  $13,726.23. 

The  cost  of  driving  the  two  subdrifts  in- 
cludes rails  and  ties,  which  are  removed  be- 
fore stoping,  and  can  be  used  elsewhere. 
There  are,  therefore,  as  an  asset,  rails  and  ties 
to  the  value  of  $212.16  for  1,200  ft.  of  drifts. 

Raises. — The  five  raises  needed  for  man- 
ways  and  ventilation  are  put  up  from  the  sec- 
ond level  (178.4  ft.  vertical  depth)  ;  two  are 
to  be  139  ft.  long,  and  three  are  to  be  155.5  ft. 
There  are  five  raises  to  be  put  up  from  the 
first  level  (52  ft.  vertical  depth)  ;  two  of  which 
are  to  be  39  ft.  long,  and  three  are  to  be  48  ft. 
long.  These  raises  are  to  have  a  size  of 
4%  X  6%  ft. 

There  are  also  twenty-four  6-ft.  raises  to  be 
driven  for  chutes,  or  144  ft.  in  all.    The  total 
length  of  the  manways  will  be  906.5  ft.,  making 
a  grand  total,  1,110.5  ft.    The  quantity  of  ma- 
1,110.5  X  4.5  X  6.5 

terial  to  be  broken  is  = 

12.4 

2,620  tons,  and  because  every  stoper  should 
break  8  tons  per  day  the  work  should  be  ac- 
2,620 

coniplished  in  =  327.5  shifts.    Seven  men 

8 

can  work  in  these  raises  at  one  time  without 


getting  in  each  other's  way,  which  gives  an 
327.5 

estimate  of  =  about  47  shifts  to  a  raise. 

7 

COST  OF  RAISES. 

Fowder,  10.4S0  lbs.,  at  $0.127  $1,.320.96 

Fuse,  10,720  ft.,  at  $0.0035   37.52 

Caps,  3.700,  at  $0.007   25.90 

7  machine  men.  47  shifts,  at  $4.50   1,480.50 

2  timbermen,  24  shifts,  at  $3.50   168.00 

Timber    503. S5 

1  superintendent,  at  $175  per  month....  140.00 

2  foremen,  24  days,  at  $4.50   216.00 

1  hoist  man,  47  shifts,  at  $4.50   211.00 

1  top  man,  47  shifts,  at  $3   141.00 

1  mucker  and  skip  tender,  47  shifts,  at 

$3    141.00 

1  blacksmith,  24  shifts,  at  $4.50   108.00 

1  helper,  24  shifts,  at  $4   96.00 

Power  for  hoist,  1,750  kw.  hrs.,  at  $0,013  22.75 
Power   for    drills,    14,500    kw.    hrs.,  at 

$0,005   72.50 

Power   for   blower,   2,360   kw.    hrs.,  at 

$0,005    11.80 

Drill",    (depreciation)    12.50 

Candles,  1,880,  at  $0.0145   27.26 

Cost  for  1,110.5  ft  $4,747.04 

Or  cost  per  ft  $  4.27 

Lumber  and  Timber  of  Raises. — Stulls  are 
placed  in  raises  every  10  ft.,  with  10-ft.  ladders 
made  of  2  X  4-in.  lumber  sides  14  ins.  apart, 
with  nailed  rungs  10  ins.  apart.  There  are 
needed  194  stulls  10  X  10  in.,  averaging  6  ft.  in 
length.  As  the  length  .of  the  ladders  will  be 
2,706  ft.,  there  will  be  needed  1.624  strips  1X2 
ins.,  for  rungs,  each  18  ins.  long.  Roughly, 
there  will  also  be  needed  388  pieces  of  2  X  6-in. 
staging  about  6Yz  ft.  long,  and  24  chutes  re- 
quiring 563  ft.  lumber. 

SUMMARY  OF  UNDERGROUND  COSTS  (FOR 
DEVELOPMENT  AND  TIME  EX- 
PENDED. 

Days.  Totals. 

Additional  equipment  for  de- 
velopment   $  7,515.48 

Shaft  sinking    190  14,207.55 

Cost  two  stations  and  cross-cuts 

to    14  2,292.36 

Ore  bins  (underground),  time 
included   in  above   14  626.04 

Drifts  and  subdrifts   186  13,726.23 

Raises    24  4,747.04 

Total    414  $43,114.70 


ROADS    AND     STREETS  SECTION 


Standard  Plans  and  Specifications  for 

Sidewalks,  Seattle,  Wash. 

The  city  of  Seattle,  Wash.,  through  its  City 
Engineer,  Mr.  R.  H.  Thomson,  and  its  Board 
of  Public  Works,  has  formulated  complete 
Standard  plans  and  specifications  for  the  va- 
rious classes  of  municipal  structures  employed. 
These  standards  are  interesting  as  snowing 
the  practice  of  a  large  municipality  in  its  city 
engineering  work  and  as  a  source  of  sugges- 
tion for  the  engineers  of  other  municipalities. 
Incidentally  too  they  are  worth  notice  as  an 
example  of  business  management  and  sys- 
tematic organization  in  city  engineering.  For 
these  reasons  we  published  in  our  issue  of 
July  5  the  standards  for  grading  and  we  give 
here  the  standards  for  sidewalks  and  will  give 
in  succeeding  issues  those  for  retaining  walls, 
sewers,  water  mains,  paving,  etc. 

TEMPORARY   WOOD  WALKS. 

Where  directed  by  the  city  engineer,  tempo- 
rary wood  walks  shall  be  constructed  of  2x12- 
in,  lir  planks  laid  lengthwise  and  firmly  nailed 
with  20-penny  wire  nails  to  2xl2-in.  blocks  laid 
crosswise  every  8  ft.  and  properly  bedded  in 

the  ground,   On  steep  grades,  as  required  by 

tin  l  it \  engineer,  cross  pieci  s  of  Lx2  Ml  shall 
lie  nailed  to  the  planks  every  15  ins.  apart  with 
four  10-penny  wire  nails  to  each  slat. 

WOOD  SIDEWALKS. 

Tin-  <  n\ eiing  planks  nf  sidewalks  shall  be 
of  fir,  surfaced  on  one  side,  2  ins.  thick  and 
uniformly  2  ins.  wide.  They  shall  he  sawed 
square  at  both  ends  and  placed  on  a  true  line, 
both  "ii  inner  ajid  outer  (  dues  of  walk  They 
shall  be  spiked  to  tin-  stringers  by  two  20-penny 
win   nails  to  each    plank    at    each  stringer. 

Stringers  shall  be  in  lengths  of  it;,  24  <>r  32  ft., 

iiml  shall  rest  on  solid  fir  blocks,  placed  not 


more  than  8  ft.  center  to  center,  and  under 
every  joint  and  solidly  bedded  in  the  ground. 
The  stringers  shall  be  toenailed  to  each  block 
with  two  30-penny  wire  nails.  The  lumber 
shall  correspond  to  that  specified  for  lumber 
under  miscellaneous  items. 

WOOD  SIDEWALKS  RELAID. 

The  existing  wood  walks  shall  be  relaid  in 
accordance  with  the  standard  plans  and  speci- 
fications for  wood  walks,  using  such  of  the  old 
lumber  as  in  the  opinion  of  the  city  engineer 
is  suitable.  The  contractor  shall  pile  up  and 
protect  all  lumber  to  be  relaid  and  will  be  held 
responsible  for  the  safe  keeping  of  the  same 
until  it  is  ready  for  use.  The  remaining  part 
of  the  old  walks  shall  be  piled  and  burned  or 
disposed  of  as  directed  by  the  city  engineer. 
Any  new  lumber  required  will  be  paid  for  as 
such.  Payment  will  include  the  handling  of  all 
lumber  as  above  specified. 

WOOD  STAIRWAY. 

The  blocks  shall  be  well  bedded  in  the 
ground  to  the  proper  elevation  so  that  the  fin- 
ished structure  w  ill  be  on  grade.  The  stringers 
shall  be  toenailed  to  the  sills  with  four  30- 
penny  wire  nails  at  each  bearing,  The  step- 
pint;  shall  be  nailed  with  three  20-penny  wire 
nails  to  each  stringer.  The  riser  shall  be 
nailed  with  two  10-penny  wire  nails  to  each 
Stringer,  The  railing  when  in  position  shall 
be  painted  with  two  coals  of  mineral  paint 
mixed  with  linseed  oil,  of  a  color  approved 
by  the  city  engineer. 

CONCRETE  SIDEWALKS. 

Concrete  sidewalks  shall  conform  accurately 
to  the  lines  and  grades  given,  and  shall  he  con- 
structed as  follows: 

The  sub  s.ni  -.hall  be  excavated  t"  a  depth  of 
about  i  ins  below  the  finished  grade  and  thor- 
oughly settled  and  compressed  DJ  Wetting  and 


tamping.  If  any  filling  in  is  necessary,  it  shall 
be  done  in  the  manner  hereinbefore  specified 
for  embankment  under  grading. 

The  contractor  shall  provide  forms  of  such 
shape  and  dimensions  as  may  be  required. 
They  shall  be  made  of  surfaced  lumber,  and 
shall  be  thoroughly  wetted  before  placing  the 
mortar.  The  cost  of  furnishing  and  setting  the 
forms  must  be  included  in  the  price  bid  for 
concrete  sidewauks.  After  the  forms  are  set 
accurately  to  the  grades  and  slopes  given,  the 
foundation  shall  be  brought  to  the  exact  sub- 
grade  required  and  well  wetted  and  smoothed 
down  just  before  placing  the  concrete. 

Concrete  sidewalks  shall  consist  of  two 
courses :  First,  a  bottom  course  of  concrete 
3V2  ins.  thick,  composed  of  1  part  Portland 
cement.  3  parts  sand  and  6  parts  gravel  ^or 
broken  stone;  second,  a  finishing  or  wearing 
course  of  cement  mortar  1%  ins.  thick,  com- 
posed of  1  part  cement  to  1%  parts  sand. 

Cement  Specifications. — The  cement  shall  he 
a  true  Portland  cement,  of  the  best  quality,  dry 
and  free  from  lumps  and  all  foreign  material. 
It  shall  be  a  cement  which  usage  has  proven  to 
possess  the  proper  qualifications  and  uniform- 
ity for  the  work  intended.  It  .shall  be  deliv- 
ered on  the  work  in  the  original  packages,  in 
good  condition,  properly  labeled,  and  must  be 
well  protected  from  rain  and  dampness.  It 
shall  be  delivered  on  the  work  in  advance,  in 
such  quantity  as  to  afford  the  engineer  an  op- 
portunity of  making  tests  before  the  cement 
shall  be  used.  Each  package  shall  he  subject 
to  the  following  tests: 

At  least  85  per  cent  shall  pass  a  No.  200 
sieve  (  I". 000  meshes  to  the  square  inch")  and 
not  less  than  92  per  cent  shall  pass  a  No,  100 
sieve  (10,000  meshes  to  the  square  inch). 
Cement  shall  develop  initial  set  in  not  less  than 
in  minutes,  and  must  develop  hard  set  in  not 
less  than  2  hours,  nor  in  more  than  10  hours. 
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As  a  mortar,  mix  1  part  cement  and  3  part 
sand,  by  weight,  after  one  day  in  moist  air 
and  six  days  immersion  in  clear  water,  bri- 
quettes of  the  same  shall  not  break  under  a 
tensile  strength  of  180  lbs.  per  sq.  inch.;  and 
after  one  day  in  moist  air  and  27  days  im- 
mersion, they  shall  not  break  under  275  lbs. 
per  sq.  in. 

Cement  which  shall  be  found  to  fall  below 
this  standard  shall  be  considered  rejected 
cement.  The  sand  used  in  testing  shall  be  a 
local  sand,  passing  a  No.  20  screen  and  re- 
tained on  a  No.  30  screen. 

In  addition  to  the  tests  above  specified,  all 
cement  used  on  this  work  shall  be  subject  to 
such  other  tests  as  may  be  necessary  to  de- 
termine whether  or  not  the  cement  possesses 
the  proper  qualities  for  the  particular  work  for 
which  it  is  intended.  Should  there  be  discov- 
ered,  at  any  time,  any  characteristics  in  any 
cement  being  used,  that  are  objectionable  in 
this  work,  or  should  the  cement  fail  to  make 
good  concrete  or  mortar,  its  further  use  on  this 
work  will  be  prohibited,  regardless  of  the  fact 
that  it  has  satisfactorily  withstood  the  tests 
hereinbefore  specified. 

All  cement  used  in  this  improvement  is  sub- 
ject to  these  specifications. 

The  sand  used  shall  be  clean,  coarse  and 
sharp.  It  shall  be  thoroughly  washed  until  free 
from  loam,  clay  or  earthy  particles.  Sand  will 
be  rejected  if  more  than  5  per  cent  fails  to 
pass  a  Vi-in.  screen  and  not  more  than  33  per 
cent  shall  pass  a  No.  30  sieve.  All  sand  shall 
range  uniformly  from  fine  to  coarse.  Special 
care  shall  be  taken  in  the  selection  of  sand  to 
be  used  in  the  wearing  surface. 

The  gravel  used  shall  be  thoroughly  washed 
until  free  from  loam,  clay  or  earthy  particles. 

SIDEWALKS — Continued 
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It  shall  range  in  size  from  Vi  in.  to  W2  ins.  in 
diameter.  Care  should  be  taken  that  the  gravel 
shall  range  uniformly  between  these  sizes.  All 
gravel  will  be  rejected  which  shows  an  undue 
proportion  of  fine  gravel  on  the  one  hand,  or 


be  shod  with  a  steel  plate  not  less  than  Vs  in. 
in  thickness.  The  concrete  shall  be  thoroughly 
tamped  or  rammed  until  water  appears  on  the 
surface.  A  batch  of  concrete  made  with  two 
barrels  of  cement  shall  not  make  more  than 
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Fig.  20 — Details  of  Wood  Walk,  Curb  and  Gutter. 


Fig.  21— Details  of  Wood  Walk  on  Posts. 


large  stones  on  the  other,  and  of  which  more 
than  5  per  cent  shall  pass  a  screen  having  a 
mesh  of  1/i  in. 

Concrete  shall  be  mixed  by  a  batch  mixer 
of  a  type  approved  by  the  .  city  engineer  and 
which  admits  of  the  accurate  measuring  of 
materials;  the  amount  of  water  per  revolution 
of  mixer  shall  be  as  directed  by  the  city  engi- 
neer, or  as  follows :  Upon  a  tight  platform 
containing  324  sq.  ft.,  unless  otherwise  directed 
by  the  city  engineer,  of  evenly  laid  plank,  a 
correct  proportion  of  gravel  shall  be  evenly 
spread,  and  in  no  case  more  than  8  ins.  deep. 
All  materials  for  concrete  shall  be  accurately 
measured  in  suitable  sized  boxes.  No  count- 
ing by  shovels  or  other  approximation  will  be 
allowed.  To  determine  the  proper  proportions, 
a  barrel  of  cement  weighing  not  less  than  376 
lbs,  net  shall  be  taken  as  measuring  3%  cu.  ft. 
In  a  separate  box  the  correct  proportion  of 
sand  and  cement  shall  be  mixed  dry  until  the 
whole  mass  is  one  even  color.  The  gravel 
shall  then  be  wetted  and  the  mixture  of  dry 
sand  and  cement  shall  be  evenly  spread  over 
it.  The  mass  shall  he  turned  with  shovels  not 
less  than  3  times,  and  more  if  necessary,  in  the 
judgment  of  the  city  engineer,  to  secure  a  per- 
fect mixture  of  mortar  and  gravel.  In  addi- 
tion to  the  thorough  wetting  of  the  stones,  if, 
in  the  judgment  of  the  city  engineer  it  will  be 
necessary,  sufficient  water  shall  be  added  to  the 
mass  to  enable  the  material  to  become  thor- 
oughly incorporated,  and  the  process  of  mix- 
ing shall  be  continued  until  the  surface  of  each 
stone  is  well  covered  with  mortar.  The  con- 
crete shall  be  spread  upon  the  foundation  as 
soon  as  mixed  in  a  layer  of  such  depth  that 
after  having  been  thoroughly  compacted  with 
iron-shod  rammers.  7  ins.  square,  and  weighing 
not  less  than  2f>  lbs.,  it  shall  not  be  in  any 
place  less  than  3%  ins.  thick,  and  the  upper 
surface  shall  be  parallel  with  and  not  less 
than  Vi  in.  below  the  proposed  surface  of  the 
completed  pavement.  To  insure  this  the  con- 
crete shall  be  struck  with  a  gage  which  shall 


200  sq.  ft.  of  sidewalks,  and  not  less  than 
one  barrel  of  cement  shall  be  used  for  every 
06  sq.  ft.  of  finished  sidewalk. 

When  the  bottom  course  is  completed,  and 
before  the  concrete  has  begun  to  set,  the 
finishing  or  wearing  course  shall  be  laid  down. 
The  correct  proportion  of  sand  and  cement 
shall  he  thoroughly  mixed  dry  until  of  one 
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Fig.  22 — Details  of  Wood  Stairway. 
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uniform  color,  and  sufficient  water  added  to 
make  a  mortar  of  proper  consistency.  The 
mortar  shall  be  colored  by  mixing  lampblack 
therewith,  at  the  rate  of  about  %  lb.  of  lamp- 
black to  one  barrel  of  cement.    This  quantity 


"V"-shaped  grooves  %  in.  in  depth  shall  then 
be  made  with  a  suitable  tool,  dividing  the  pave- 
ment into  blocks  2  ft.  square.  The  thickness 
of  the  completed  wearing  surface  must  not  be 
less  than  Vz  in.  at  any  point.  On  grades  steeper 


.-j-.j.- 


top  edge.  After  removing  joint  bar,  the  open 
joint  shall  be  covered  by  a  strip  of  wood  1x4 
in.  firmly  nailed  to  the  forms.  When  forms 
are  removed,  this  joint  shall  be  carefully 
cleaned  and  immediately  poured  to  within  Vi 
in.  of  the  surface  with  hot  Grade  "D"  asphalt, 
or  with  Pavers'  Pitch  No.  6. 

When  the  sidewalk  is  completed  it  shall  be 
covered  with  such  material  as  may  be  directed 
and  kept  moist  by  sprinkling  for  at  least  one 
week.  The  sprinkling  shall  be  done  as  often 
as  may  be  necessary  to  keep  the  sidewalk  con- 
stantly moist. 

The  contractor  will  be  required  to  stamp  his 
name  in  letters  IV2  in.  high  and  %  in.  deep, 
twice  in  each  block  on  each  side  of  street. 

All  concrete  shall  be  laid  in  short  sections 
and  immediately  covered  with  the  wearing  sur- 
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Section  A-A 
Concrete    Sidewalk  Intersection 
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Fig.  23.— Details  of  Concrete  Walk. 


may  be  varied  to  produce  the  shade  desired. 
The  lampblack  shall  be  thoroughly  mixed  with 
the  cement  mortar  in  such  a  manner  as  to  pro- 
duce a  uniform  and  even  shade  satisfactory  to 
the  city  engineer.  Special  care  must  be  taken 
to  thoroughly  trowel  down  the  mortar  in  or- 
der to  secure  a  perfect  bond  with  the  concrete 
base.  It  shall  then  be  carefully  smoothed  to 
a  uniform  surface,  which  must  not  be  dis- 
turbed after  the  first  setting  takes  place. 


than  4  per  cent  the  cement  coating  shall  be 
roughened  by  finishing  with  brush,  or  in  such 
manner  as  the  city  engineer  may  direct. 

At  such  points  as  may  be  directed  by  the 
city  engineer,  and  which  shall  be  approximate- 
ly fiO  ft.  apart,  all  concrete  sidewalks  shall  have 
a  joint,  extending  entirely  through  the  con- 
crete base  and  wearing  surface.  This  joint 
is  to  be  made  with  an  iron  bar  %  in.  in  thick- 
ness at  bottom  edge  and  %  in.  in  thickness  at 


Fig.  24 — Details  of  Corrugated  Concrete  Walk. 


face.  Retempering  of  concrete  or  mortar  will 
not  be  permitted.  All  mortar  or  concrete  that 
has  begun  to  set  before  ramming  is  completed 
shall  be  removed  from  the  work.  Any  con- 
crete or  mortar  that  fails  to  show  proper  bond, 
or  that  fails  to  set  after,  in  the  opinion  of  the 
City  Engineer,  it  has  been  allowed  sufficient 
time,  shall  be  taken  up  and  replaced  by  the 
contractor  at  his  own  expense  with  new  con- 
crete or  mortar  of  proper  quality. 

Concrete  shall  not  be  mixed  nor  deposited 
when  the  temperature  is  below  40°F.,  unless  spe- 
cial precautions  are  taken  to  avoid  the  use  of 
materials  containing  frost  and  the  work  pro- 
tected in  a  manner  satisfactory  to  the  City 
Engineer  until  the  concrete  has  thoroughly 
hardened. 

All  walks  or  driveways  connecting  with  pri- 
vate entrances,  or  any  extra  work  connected 
with  or  incidental  to  the  complete  performance 
of  this  contract  shall  be  executed  by  the  con- 
tractor in  a  neat  and  workmanlike  manner,  in 
accordance  with  these  specifications  or  the 
special  directions  of  the  City  Engineer  in  each 
case. 

After  the  walks  have  been  completed  and 
the  forms  removed,  the  slopes  and  parks  shall 
be  neatly  and  evenly  surfaced  and  smoothed 
to  conform  to  the  lines  indicated  on  the  plan. 

All  parks  shall  be  sowed  with  white  clover 
seed  of  good  quality,  using  one  pound  of  seed 
for  each  300  sq.  ft. " 
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Before  the  final  release  of  the  work,  all 
concrete  sidewalks  will  be  carefully  inspected 
and  sounded  for  defects,  and  any  hollow  or 
otherwise  defective  blocks  shall  be  cut  out  and 
replaced  by  the  contractor  at  his  own  expense. 
Relaying  of  top  course  only  will  not  be  per- 
mitted. 

No  concrete  sidewalk  shall  be  constructed 


parapet  wall  and  concrete  gutter  of  the  di- 
mensions and  designs  shown  on  the  detail 
plans.  They  shall  be  built  in  the  same  manner 
as  specified  for  concrete  steps.    Concrete  stair- 
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CONCRETE  GUTTERS. 

The  materiasl  for  the  concrete  base  and 
the  cement  wearing  surface  shall  be  as  speci- 
fied herein  for  ''Concrete  Sidewalks."  When 
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Fig.  26 — Details  of  Concrete  Alley  Crossing. 


Fig.  27 — Details  of  Alley  Crossing  for  Unpaved  Streets. 


upon  any  embankment  unless  the  City  Engi- 
neer shall  consider  the  same  sufficiently  settled 
to  afford  a  stable  foundation. 

Measurement  of  concrete  sidewalks  will  be 
on  the  slope. 

CONCRETE  SIDEWALKS  REPLACED. 

The  plans  and  specifications  for  new  con- 
crete sidewalks  shall  apply  in  all  respects.  Pay- 
ment will  include  the  removal  of  the  old  con- 
crete walk. 

CORRUGATED  CONCRETE  SIDEWALKS. 

Materials  and  methods  of  construction  shall 
be  the  same  as  specified  for  concrete  sidewalks, 
except  that  corrugations  in  base  and  top  shall 
be  formed  with  a  templet  as  shown  in  detail 
on  plans. 

CONCRETE  STAIRWAYS. 

The  concrete  and  cement  mortar  shall  be 
composed  of  materials  of  the  same  quality, 
mixed  in  the  same  proportions  and  in  the 
same  manner  as  specified  for  "Concrete  Side- 
walks." A  cement  mortar  facing,  %  in.  thick, 
for  the  stair  risers,  treads  and  coping,  shali 
be  composed  of  1  part  cement  and  IV2  parts 
sand.  Special  care  shall  be  taken  to  secure 
a  thorough  bond  between  the  cement  mortar 
facing  and  the  concrete  base.  The  contractor 
will  be  required  to  replace,  to  the  satisfaction 
of  the  City  Engineer,  all  hollow  or  otherwise 
defective  steps.  The  treads  of  all  steps  shall 
have  a  slope  of  3-16  in.  in  order  to  secure 
drainage. 

_  On  each  side  of  the  steps  and  along  the 
sides  of  landings,  where  so  indicated  on  the 
plans,  or  where  directed  by  the  City  Engi- 
neer, there  shall  be  constructed  a  coping  or 


ways  shall  be  reinforced  as  shown  on  plans. 
The  rods  extending  through  the  steps  shall  be 
hooked  or  bent  around  those  in  the  coping.  All 
forms  shall  be  sized  lumber. 

Concrete  landings  will  be  classed  as  con- 
crete sidewalks,  and  will  be  paid  for  at  the 
rate  bid  for  concrete  sidewalks. 

Concrete  coping  and  parapet  will  be  paid  for 
as  stairs. 

Measurement  will  be  taken  across  the  step 
from  outside  to  outside  of  coping. 

Payment  will  include  the  furnishing  and 
placing  the  steel  rods,  step  armor  and  forms. 
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Fig.  28 — Details  of  Wood  Alley  Crossing. 


the  concrete  gutter  is  attached  to  the  concrete 
stairways  the  steel  rods  shall  extend  into  the 
gutter  as  shown  on  the  standard  plan  for  con- 
crete stairways. 

GALVANIZED  IRON  RAILING. 

The  upright  posts  shall  be  securely  set  in 
the  concrete  so  that  the  entire  railing  shall  be 
thoroughly  rigid  and  firm.  The  pipe  shall  be 
well  galvanized  and  ail  fittings  of  the  best 
quality  of  malleable  iron.  When  in  place,  the 
railing  shall  be  painted  with  two  coats  of 
aluminum  paint. 

CONCRETE  ALLEY  CROSSINGS. 

Alley  crossings  shall  be  constructed  where 
shown  on  plan  or  where  directed  by  the  City 
Engineer.  The  concrete  base  shall  not  be  less 
than  4  in.  thick,  and  the  wearing  surface  shall 
not  be  less  than  1  in.  thick.  Both  concrete 
and  cement  shall  be  composed  and  laid  down 
as  specified  for  concrete  walks.  The  surface 
shall  be  roughened  as  directed  by  the  city  engi- 
neer. The  lumber  placed  back  of  concrete 
alley  crossings  shall  be  classified  and  paid  for 
as  alley  crossing  lumber  whenever  there  is  a 
bid  taken  for  that  item.  Whenever  there  is 
no  bid  taken  for  alley  crossing  lumber,  then 
said  lumber  back  of  alley  crossing  shall  be  paid 
for  as  cross-walk  lumber.  In  case  there  is 
no  bid  taken  on  any  lumber,  then  said  alley- 
planks  shall  be  paid  for  at  the  rate  of  $13 
per  thousand  ft.  B.  M. 

WOOD    ALLEY  CROSSINGS. 

Wood  alley  crossings  shall  be  constructed  in 
accordance  with  the  specifications  for  plank- 
ing. The  ends  of  planking  shall  be  tightly 
fitted  against  the  curb.    Ends  butting  into  the 
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alley  returns  shall  be  cut  circular  to  give 
tight  joints.  The  planking  shall  be  well  nailed 
with  60-penny  wire  nails. 

THREE-INCH   TILE  DRAINS. 

Three-inch  tile  drains  shall  be  constructed 
back  of  the  sidewalks  when  directed.  The 
plank  shall  be  laid  to  a  true  grade  and  the 
trench  carefully  fitted  to  the  top  with  screened 
gravel,  small  stones,  or  other  material  ap- 
proved by  the  city  engineer.  Payment  for  3-in. 
tile  drains  will  include  the  gravel  pocket. 

THREE-INCH    SEWER  PIPE. 

Three-inch  sewer  pipe  shall  be  laid  under 
the  concrete  sidewalks  and  extended  across  the 
parking  strip  and  through  the  curb.  Holes 
shall  be  bored  through  the  curb.  No  cutting 
of  the  curb  will  be  allowed.    The  pipe  shall  be 


during  that  year  owing  to  bad  weather  in  the 
fall,  which  made  it  necessary  to  stop  work. 
These  materials  and  a  number  of  others  were 
used  during  the  past  year. 

Considerable  time  was  lost  during  the  sum- 
mer in  the  hope  of  making  arrangements  to 
continue  the  experiments  on  State  road  No. 
G81,  which  is  an  extension  of  the  road  on 
which  the  experiments  of  1909  were  con- 
ducted. Such  arrangements  could  not  be  sat- 
isfactorily made  and  it  was  therefore  decided 
to  make  use  of  roads  in  the  college  grounds 
adjoining  the  road  formerly  treated.  While 
this  was  unsatisfactory  for  a  number  of  rea- 
sons, it  was  the  best  arrangement  that  could 
be  made  under  the  circumstances.  The  roads 
selected  for  these  experiments  were  East  Ave. 
and  South  Ave.    East  Ave.  intersects  Forest 
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Fig.  29 — Details  of  Sewer  Pipe  Drain  for  Sidewalks. 


salt  glazed,  vitrified  sewer  pipe,  of  quality 
conforming  to  the  standard  specifications  of 
the  City  of  Seattle.  It  shall  be  laid  with  ce- 
ment mortar  joints,  the  mortar  to  be  com- 
posed of  1  part  Portland  cement  to  2  parts 
clean  sand.  It  shall  be  laid  close  to  the  con- 
crete and  shall  be  solidly  bedded  in  the  ground. 
The  connection  to  the  gutter  ;  the  extension  of 
the  3-in.  sewer  pipe  out  through  .the  concrete 
curb,  when  necessary;  or  the  construction  of 
a  coarse  gravel  inlet,  shall  all  be  done  in  ac- 
cordance with  the  standard  plans.  Payment 
for  3-in.  sewer  pipe  will  include  gravel  pocket, 
boring  or  extending  through  curb. 


Experimental  Work  in  1910  of  the  U. 

S.  Office  of  Public  Roads  in  Dust 

Prevention  and  Road 

Peservation. 

During  1910  the  U.  S.  Office  of  Public 
Roads  conducted  a  number  of  experiments  in 
dust  prevention  and  road  preservation,  main- 
ly along  the  lines  followed  by  the  Office  in 
previous  years.  During  the  year  experiments 
were  conducted  at  Ithaca,  N.  Y..  with  tar,  oil, 
oil-asphalt  preparations  and  asphalt  block;  at 
Kkioxville,  Tenn.,  with  refined  coal  tar,  re- 
fined tar  preparation,  and  oil  asphalt;  at  Ames, 
la.,  in  the  construction  of  oil-asphalt-gravel 
and  at  Boise,  Idaho,  in  the  construction  of  oil- 
asphalt-macadam.  In  addition  experiments 
were  conduct  eel  at  Washington,  D.  C.  in  sur- 
face treatment  work  and  in  the  construction 
of  oil  cement  concrete.  Kxperiments  were  also 
conducted  at  New  York,  N.  Y.,  and  at  Ridge- 
wood,  X.  J.,  with  oil-cement-concrete  and 
petroleum  residue-.  The  following  descrip- 
tion of  the  1910  experimental  work  is  taken 
from  a  recently  issued  circular  of  the  U.  S. 
Office  of  Public  Roads: 

TAR,  OIL,  OIL-ASPHALT   PREPARATIONS.,  AND  AS- 
PHALT    BLOCK    EXPERIMENTS  AT 
IIIIACA,  N.   Y.,  1910. 

The  experiments  at  Ithaca  were  a  continua- 
tion of  those  conducted  in  1909*  by  the  Office 
of  Public  Roads  in  cooperation  with  Cornell 
University  for  the  purpose  of  ascertaining  the 
relative  Vftlue  0<  different  road  binders  ap- 
plif  d  in  a  number  of  ways  under  given  con 

ditiom.    A  number  of  the  road  blnden  in- 

tended  for  use  in  1909  could  not  be  tried  out 
•Bee  Bncineerlnc-< '<»ii rnei imk  <>f  auk.  n,  into. 


Home  Drive  at  the  brick  section,  experiment 
No.  14  of  1909,  and  runs  south  to  South  Ave. 
Experiments  were  begun  on  East  Ave.  at 
Reservoir  Ave.,  a  short  distance  south  of  the 
brick  section,  at  station  0,  and  were  continued 
to  South  Ave.  From  the  intersection  of  East 
Ave.  with  South  Ave.  the  work  ran  west  on 
South  Ave.  Both  of  these  roads  are  sub- 
jected to  automobile  and  light  draying  traffic 
during  the  summer  months  and  a  considerable 
amount  of  heavy  draying  during  the  winter 
months.  Loads  of  coal  running  from  4,000  to 
0,000  lbs.  are  of  common  occurrence  during 
the  latter  period,  especially  on  South  Ave. 

Work  was  begun  on  Sept.  12  and  continued 
to  Nov.  lfi,  1909,  when  bad  weather  prevented 
its  completion.  It  is  hoped,  however,  that 
all  of  the  remaining  materials  will  be  laid 
early  in  1911.  In  all  2,158  lin,  ft.  were  com- 
pleted during  the  past  year.  The  work  was 
carried  on  in  the  same  general  manner  as 
that  of  1909.  According  to  previous  arrange- 
ments, the  university  furnished  all  stone,  ma- 
chinery, and  necessary  labor ;  various  manu- 
facturers donated  the  bitumens  and  asphalt 
block ;  and  the  office  of  Public  Roads  paid 
freight  charges  on  donated  materials  and  fur- 
nished supervision  of  the  work.  When  so  de- 
sired, the  manufacturers  had  a  representative 
present  during  the  application  of  their  ma- 
terial. In  the  experiments  with  the  bitumens, 
two  methods  of  construction,  the  penetration 
method  and  the  mixing  method,  were  em- 
ployed. Materials  applied  during  1909  ac- 
cording to  only  one  method  were  used  ac- 
cording to  the  other  method  in  the  following 
experiments. 

From  station  0  at  Reservoir  Ave.  to  station 
21  +  58  the  road  passes  over  an  old  macadam 
road,  which  was  formerly  rough  and  uneven. 
The  old  mad  was,  therefore,  spiked  up  with 
a  10  ton  steam  roller  equipped  with  spikes. 
It  was  then  harrowed  with  a  spring-tooth 
harrow,  which  brought  the  coarse  stone  to 
the  Surface  and  allowed  the  dust  and  other 
hue  material  to  sift  down  below.  In  places 
where  the  road  was  very  uneven  the  old  ma- 
terial was  either  taken  out  altogether  or  more 
of  the  old  stone  hauled  in  so  as  to  make  the 
surface  even.    Prom  station  o  to  station  •">,  five 

catch  basins  had  been  placed  on  the  west  side 

Ol  the  road  for  the  purpose  of  draining  the 
Old  road  sin  face  and  preventing  seepage  from 
the  bill  on  the  east  side.  A  slight  Oil  was 
made  from  Itationi  0  0>  12  with  stone  taken 
from  the  old  road  surface  and  bricks.  The 
grade  at   ibis  point    was  reduced  to  3.5  per 


cent.  From  stations  15  +  50  to  17  +  35  a 
slight  cut  was  made  and  the  material  exca- 
vated was  used  in  a  fill. from  station  17  +  35- 
to  station  18  +  25.  This  reduced  the  max- 
imum grade  on  the  road  to  4.5  per  cent. 
When  the  drainage  had  been  cared  for,  the 
road,  which  had  been  spiked  up  and  harrowed,, 
was  rolled  until  firm  with  the  10-ton  roller. 
A  course  of  broken  limestone  ranging  in 
size  from  1  in.  to  2Vz  ins.  was  then  spread 
over  the  road  for  a  width  of  20  ft.  This 
course  was  approximately  2%  ins.  thick,  but 
it  varied  in  places  sufficiently  to  bring  the 
surface  to  the  desired  grade.  After  being 
rolled,  it  formed  the  foundation  for  the  Wear- 
ing surface  of  all  of  the  sections  hereafter 
described.  The  bituminous  wearing  surfaces 
were  placed  upon  this  foundation  for  a  width 
of  16  ft.  and  broken  stone  shoulders  were  con- 
structed on  the  sides  for  a  width  of  2  ft.,  ex- 
cept in  the  asphalt  block  section. 

The  working  equipment  was  the  same  as 
that  used  during  the  previous  year.  A  10-bbl. 
tank  fitted  with  a  fire  box  and  mounted  on 
wheels  was  used  for  heating  the  bituminous 
binders,  which  were  fed  into  the  tank  through 
a  manhole  in  the  top  and,  when  heated,  were 
drawn  off  through  a  spigot  placed  just  over 
the  fire  box  at  the  rear  of  the  tank.  Ow  ing 
to  this  arrangement,  the  entire  contents  of 
the  tank  had  to  be  brought  to  the  desired 
temperature  before  drawing  off.  Two  2-bbl. 
iron  soap  kettles  were  also  used  for  heating 
the  bitumen  used  in  the  penetration  method 
and  also  as  a  paint  coat. 

The  mixing  plant  was  located  at  the  rail- 
road siding  at  East  Ithaca  about  Vz  mile  from 
the  road.  The  equipment  here  consisted  of 
four  flat  stone  heaters  made  of  %-in.  sheet 
steel,  each  having  a  heating  surface  of  from 
75  to  80  sq.  ft.  These  were  used  for  heating 
the  large-sized  stone.  A  semicylindrical  sec- 
tion of  an  old  boiler  was  used  for  heating 
the  screenings.  A  portable  concrete  batch 
mixer  of  the  old  McKelvey  type  was  used1 
for  making  the  mixtures.  It  was  driven  by 
a  gasoline  engine  connected  by  a  chain  drive. 
This  mixer  caused  a  considerable  loss  of  time 
and  labor  owing  to  numerous  breakdowns. 
Wheelbarrows  loaded  each  time  as  nearly 
alike  as  possible  were  used  in  measuring  and 
transporting  the  stone  from  the  heaters  to 
the  mixer.  They  were  also  used  for  carrying 
the  stone  from  the  storage  piles  to  the  heat- 
ers. The  prepared  stone  was  hauled  to  the 
road  in  wagons. 

The  labor  employed  was  unskilled  and  con- 
sisted of  the  regular  campus  force  together 
with  a  few  extra  men.  Common  labor  was 
figured  at  $1.75  per  9-hour  day,  foreman  at 
$3,  and  double  teams  at  $4.  These  figures 
were  somewhat  higher  than  for  the  preceding 
year.  The  engineer  for  the  mixer  w:as  paid 
$4.50  per  day.  The  roller  was  rented  for  the 
season  for  $200,  which  averaged  about  $3  per 
day.  Wood  at  $3.50  per  cord  and  coal  at 
$1.65  per  ton  were  used  for  fuel.  Some  scrap 
wood  was  also  used.  The  stone  used  was  a 
hard  limestone,  costing  70  cts.  per  ton  f.  o.  b. 
at  the  shipping  point  80  miles  away.  Freight 
on  this  stone  amounted  to  50  cts.  per  ton. 

As  in  the  preceding  year's  work,  the  cost 
of  construction  was  excessive,  owing  to  the 
shortness  of  the  sections  and  the  crude  ma- 
chinery and  beating  apparatus. 

In  order  to  avoid  confusion  the  following 
experiments  and  sections  have  been  num- 
bered in  sequence  from  the  1900  experiments. 
Thus,  the  last  experiment  conducted  in  190!) 
was  No.  1  I  and  the  last  section  No.  15.  The 
first  experiment  described  below  is.  there- 
Ion,  No.  15  and  the  first  section  beginning  at 
station  0  on  East  Ave.  is  No.  Hi. 

Experiment  No.  /.s,  Section  Xo.  16 — Oil  -ls- 
plnilt  —  Penetration  Method. —  The  section 
treated  m  this  experiment  was  800  ft.  long  and 
began  at  station  0.  The  wearing  course  of 
stone  which  ranged  in  si/e  from  1  Vt  ins.  to 
Vfe  in.  in  diameter  was  laid  I  ins.  deep  when 
louse  and  then  rolled  until  linn.  The  bitum- 
inous material  used  in  this  experiment  was  an 
oil  asphalt  similar  to  that  used  during  the 
previous  year  in  experiment  No.  I,  section  No. 
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12,  mixing  method.  Upon  analysis  it  showed 
the  following  properties : 

table  11. — Anaylsis  of  oil-asphalt1  used  in  ex- 
periment No.  15. 

Specific  gravity  25°/25°  C   0.958 

Melting-  point  °C.   (cube  method)   69° 

Penetration  (No.  2  N,  5  seconds,  100  grams, 

25°  C.)   225° 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)    1.71 

Penetration  of  residue2  (as  above)   184° 

Fer  cent  of  total  bitumen  insoluble  in  86° 

B.  paraffin  naphtha  22.26 

Per  cent  of  fixed  carbon   8.87 

Per  cent  of  bitumen  soluble  in  CS2,  air 

temperature  (total  bitumen)  99.78 

Organic   matter   insoluble  11 

Inorganic  matter   11 

100.00 

'Semi-solid,  sticky.  Considerably  harder,  sur- 
face dull. 

This  material  was  heated  to  between  250° 
and  300°  F.,  and  then  drawn  off  into  coal  scut- 
tles fitted  with  strips  of  metal,  which  were 
riveted  across  their  spouts,  so  as  to  give  an 
opening  Wz  ins.  across  and  Vz  in.  wide.  The 
binder  was  then  poured  upon  the  prepared 
road  surface  at  the  rate  of  approximately  1 
gal.  per  sq.  yd.  The  surface  was  given  a 
light  coat  of  screenings  (Vz  in.  in  size  and 
free  from  dust)  and  then  rolled.  More  screen- 
ings were  applied  from  time  to  time  until  all 
voids  were  rilled.  The  surplus  screenings  and 
the  dust  caused  by  the  grinding  action  of  the 
roller  wheels  were  then  swept  from  the  sur- 
face with  rattan  hand  brooms  and  a  paint 
coat  -of  the  hot  bitumen  was  applied  at  the 
rate  of  Vz  gal.  to  the  sq.  yd.  Screenings  were 
again  applied:  in  sufficient  quantity  to  take  up 
all  surplus  Binder  and  the  road  was  rolled 
until  smooth  and  firm. 

When  last  inspected  on  Dec.  14,  it  was 
found  that  two  spots,  one  about  5  ft.  square 
and  the  other  2  ,ft.  square,  had  begun  to  ravel. 
Owing  to  bad  weather,  these  places  were  not 
repaired;  they  will,  however,  require  attention 
at  the  beginning  of  spring.  With  this  excep- 
tion, the  section  was  in  excellent  condition. 

Experiment  No.  16,  A  and  B,  Sections  Nos. 
26  and  27 — Refined  Asphaltic  Preparation — ■ 
Penetrating  Method— The  two  sections  treated 
in  this  experiment  had  a  total  length  of  252 
ft.,  beginning  at  station  19  +  0C  on  East  Ave. 
and  running  to  station  21  +  58  on  South 
Ave.  The  foundation  was  prepared  in  the 
same  manner  as  for  all  of  the  other  experi- 
ments. Upon  this  foundation  the  wearing 
course  of  broken  stone  ranging  from  2  ins.  to 
Vz  in.  in  diameter  was  laid  4  ins.  deep  when 
loose.  Clean,  sharp  bank  sand  was  then  ap- 
plied to  a  depth  of  Vz  in.  over  the  surface. 
This  sand  was  somewhat  damp  and  a  steel- 
tooth  harrow  was  used  to  stir  it  until  dry,  and 
work  it  into  the  course  of  stone  so  as  to  fill 
the  voids  fairly  well  when  rolled.  The  hot 
binder  was-  then  poured  over  the  surface  at 
the  rate  of  approximately  %  gal.  per  sq.  yd., 
and  immediately  covered  with  a  layer  of  %- 
in.  broken  stone  spread  just  thick  enough  to 
cover  the  surface. 

The  properties  of  this  binder,  which  was 
shipped  in  barrels,  are  shown  in  Table  II. 
table  11. — Refined  asphaltic  preparation*  used 
in  experiment  No.  16,  A.  and  B. 

Specific  gravity  25725°  C   1.O04 

Float  test  at  32°  C.  (time))  2'  51" 

Flash  point  °C   90° 

Burning  point   °C   130° 

Per  cent  of  loss  at  163°   C,  5  hours  (20 

grams)    8.37 

Float  test  on  residue  at  50°  C.  (time)  17'  29" 

Penetration  of  residue2  (No.  2  N,  5  sec- 
onds. 100  grams,  25"  C.)   64° 

Per  cent  of  total  bitumen  insoluble  in  S6° 

B.  paraffin  naphtha   17.88 

Per  cent  of  fixed  carbon  12.21 

Per  cent  of  bitumen  soluble  in  CS2,  air 

temperature  (total  bitumen)  97.94 

Organic   matter   insoluble   1.41 

Inorganic  matter  65 

100.00 

'Viscous,  sticky.  2Semi-solid,  sticky;  surface 
glassy. 

The  road  was  next  rolled  until  firm,  after 
which  another  application  of  the  binder  was 
made  in  the  same  manner  as  before  at  the 
rate  of  approximately  %  gal.  to  the  sq.  yd. 
Stone  screenings  were  then  applied  in  sufficient 
quantity  to  fill  the  surface  voids  and  take  up 
all  excess  of  binder,  and  the  road  was  fin- 


ished by  rolling  until  smooth  and  solid.  A 
total  length  of  106  ft.  constituting  section  26, 
was  thus  treated. 

Cold,  rainy  weather  made  it  necessary  to 
discontinue  the  work  at  this  point,  although 
140  ft.  had  already  been  given  one  application 
of  the  binder.  This  section  was,  therefore, 
given  a  heavy  coat  of  screenings  to  protect 
it  against  traffic  until  spring,  when  it  should 
be  completed. 

Experiment  No.  17,  Section  No.  18. — Oil- 
Asphalt — Mixing  Method. — The  section  treated 
in  this  experiment  was  300  ft.  in  length  and 
began  at  station  3  +  50.  Broken  stone  heated 
in  the  manner  previously  described  was  used 
in  the  proportion  of  6  parts  by  weight  of  from 
1%-in.  to  Vz-in.  stone  to  2  parts  of  Vz-'m. 
screenings  free  from  dust.  These  two  sizes 
of  stone  were  measured  in  wheelbarrows  and 
carried  to  the  mixer.  The  coarse  stone  was 
first  dumped  into  the  mixer  and  then  the 
bituminous  binder,  heated  to  about  250°  F., 
was  added.  After  the  mixer  had  made  a  few 
turns,  the  screenings  were  dumped  in  and 
the  mixing  continued  until  the  stone  had  be- 
come thoroughly  coated  with  the  binder.  The 
mixture  was  then  dumped  into  wagons  and 
hauled  to  the  road,  where  it  was  spread  on  the 
foundation  from  a  dumping  board  to  a  depth 
of  from  3Vz  to  4  ins.  After  a  light  coat  of 
stone  chips,  ranging  from  Vz  to  V±  in.  in 
diameter,  had  been  applied  to  keep  the  bitu- 
men from  sticking  to  the  roller  wheels,  this 
course  was  well  rolled.  While  rolling,  more 
chips  were  added  as  required  and,  when  thor- 
oughly rolled,  the  surface  was  painted  with 
about  Vz  gal.  of  the  bitumen  per  sq.  yd. 
Enough  stone  chips  were  then  added  to  take 
up  all  surplus  bitumen,  and  the  road  was  fin- 
ished with  another  rolling.  This  section  pre- 
sented a  good  appearance,  and  was  firm  and 
well  bonded  when  finished. 

The  properties  of  the  bitumen  used  are 
shown  in  Table  III. 

table   in — Oil-asphalt1    used    in  experiment 
No.  17. 

Specific  gravity  25°/25°  C   0.991 

Melting  point  °C.  (cube  method)   37° 

Penetration  (No.  2  N,  5  seconds,  100  grams, 

25°   C.)   187° 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)    0.92 

Penetration  of  residue2  (as  above)   116° 

Per  cent  of  total  bitumen  insoluble  in  -86° 

B.  paraffin  naphtha  18.93 

Per  cent  of  fixed  carbon   9.56 

Per  cent  of  bitumen  soluble  in  CS2,  air 

temperature    (total    bitumen)  99.82 

Organic  matter  insoluble  11 

Inorganic  matter   07 

100.00 

'Semi-solid,  sticky.  2Semi-solid,  sticky;  sur- 
face lustrous. 

Experiment  No.  18,  A  and  B,  Sections  Nos. 
20  and  21. — Semisolid,  Refined,  Semiasphaltic 
Oil — Mixing  Method. — The  sections  treated  in 
this  experiment  had  a  total  length  of  300  ft. 
and  began  at  station  T  +  26.  The  wearing 
course  for  both  was  mixed  and  laid  in  the 
same  manner  as  described  in  experiment  No. 
17.  The  bitumen  used  showed  the  following 
properties  upon  analysis : 

table  iv — Semisolid,  refined,  semiasphaltic  oil1 
used  in  experiment  No.  18,  A  and  B. 

Specific  gravity  25°/25°  C   0.985 

Melting  ooint  °C.  (cube  method)   43° 

Penetration  (No.  2  N,  5  seconds,  100  grams. 

25°  C.)    242° 

Per  cent  of  loss  at  163°  C,  5  hours.  (20 

grams)    0.43 

Penetration  residue2  (as  above)   137° 

Per  cent  of  total  bitumen  insoluble  in  86° 

B.  paraffin  naphtha  20.29 

Per  cent  of  fixed  carbon  11.98 

Per  cent  of  bitumen  soluble  in  CSS,  air 

temperature  (total  bitumen)  99.70 

Organic  matter  insoluble  19 

Inorganic  matter  11 

100.00 

'Semi-solid,  sticky.  Considerably  harder;  sur- 
face dull  and  granular. 

For  a  distance  of  206  ft.,  constituting  sec- 
tion No.  20,  the  wearing  surface  was  rolled, 
after  screenings  had  been  added,  and  then 
painted  with  hot  bitumen  and  finished  off  in 
the  same  manner  as  described  in  experiment 
No.  17. 

On  the  remaining  94  ft.,  constituting  sec- 
tion No.  21,  no  paint  coat  was  applied.  The 


surface  here  was  finished  off  by  rolling  in 
stone  chips  until  the  road  was  firm.  The 
surface  of  this  section  was  slightly  rougher 
than  that  of  No.  20,  but  quite  satisfactory. 

Experiment  Mo.  19,  A  and  B,  Sections  Nos. 
22  and  23— Refined  Water-Gas  Tar— Mixing 
Method.— The  two  sections  in  this  experiment 
had  a  total  length  of  3D0  feet,  beginning  at 
station  10  +  26.  The  wearing  course  was 
mixed  and  laid  in  exactly  the  same  manner  as 
described  under  experiment  No.  17,  with  the 
exception  that  a  heavy,  refined  water-gas  tar 
was  used  as  a  binder.  The  properties  of  this 
material  are  shown  in  Table  V. 
table  . — Analysis  of  Heavy  Refined  Water- 
Gas  Tar1  Used  in  Experiment  No.  19. 

Specific  gravity  25°/25°  C   1-171 

Float  test  at  32°  C.  (time)  20' 17' 

Per  cent  of  free  carbon  (insoluble  in  CS2, 

air  temperature)   56 

Per  cent       Per  cent 
Distillation:  by  volume,    by  weight. 

Water    0.0  0.0 

First  light  oils  to  110°  C  1  .1 

Second  light  oils  110t>-170°  C.     .2  .2 

Dead  oils  170° -270°  C  223.8  20.1 

Pitch  residue   375.9  79.0 

100.0  99.4 
'Very  viscous,  sticky.    2Distillate  clear.  3Pitch 
residue,  hard,  brittle,  and  lustrous. 

For  a  distance  of  130  ft.,  constituting  sec- 
tion No.  22,  the  wearing  surface  was  rolled, 
after  screenings  had  been  added,  and  then 
painted  with  hot  bitumen  and  finished  off  in 
the  same  manner  as  described  in  experiment 
No.  17. 

On  the  remaining  170  ft,  constituting  sec- 
tion No.  23,  the  surface  was  finished  with  a 
coat  of  tarred  screenings  instead  of  a  paint 
coat.  The  screenings  were  mixed  in  the  mix- 
er and  hauled  to  the  road,  where  they  were 
spread  while  hot  to  a  depth  of  Vz  in.  The 
road  was  then  rolled  and  a  thin  layer  of 
screenings,  not  treated  with  tar,  was  applied 
to  take  up  the  surplus  binder,  after  which 
the  road  received  another  rolling.  When  fin- 
ished, this  section  had  a  smooth,  hard  surface, 
but  at  the  end  of  10  days,  after  it  had  been 
opened  to  traffic,  both  sections  raveled  badly 
in  places.  As  many  as  possible  of  these  rav- 
eled places  were  repaired  before  bad  weather 
set  in,  but  indications  point  to  a  continued 
disintegration.  For  the  last  51  ft.  of  section 
23,  a  cinder-cement-concrete  combined  curb 
and  gutter  was  built  on  each  side.  This  is  de- 
scribed under  section  No.  24,  for  which  it  was 
built.  No  cost  for  this  work  is,  therefore,  in- 
cluded in  the  cost  data  for  this  experiment. 

Experiment  No.  20,  Section  No.  25. — Oil- 
Asphalt — Mixing  Method. — The  section  treat- 
ed in  this  experiment  is  296  ft.  in  length  and 
begins  at  station  16  +  10.  The  wearing  course 
was  mixed,  laid,  and  finished  off  in  the  same 
manner  as  described  under  experiment  No. 
17.  In  the  last  146  ft.,  however,  stone  from  1 
in.  to  %  in.  in  size  was  used  in  the  mixture  in 
place  of  that  ranging  from  IVz  ins.  to  Vz  in. 
When  this  section  was  opened  to  traffic,  it 
raveled  badly  and  rutted  under  heavily  load- 
ed wagons.  The  manufacturers  of  this  prod- 
•  uct,  realizing  that  it  was  too  brittle,  signified 
their  desire  to  treat  this  section  with  a  paint 
coat  of  a  lighter  material.  It  was  finally  de- 
cided, however,  to  defer  such  treatment  until 
spring,  if  it  was  then  needed.  A  cinder-ce- 
ment-concrete combined  curb  and  gutter  was 
placed  along  each  side  of  this  section  for  the 
first  25  ft.  As  this  was  done  in  connection 
with  section  No.  24,  no  cost  for  the  work  is 
shown  in  the  cost  data  of  this  experiment. 

The  properties  of  the  binder  used  in  this 
experiment  are  shown  in  Table  VI: 
table  vi. — Analysis  of  Oil-Asphalt  Used  in 
Experiment  No.  20. 

Specific  gravity  25725°  C   1  061 

Melting  point  °  C.  (cube  method)   108 

Penetration    (No.    2    N,    5    seconds,  100 

grams,  25°  C.)  •-•  H 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)    •'•00 

Penetration  of  residue2  (as  above)   11 

Per  cent  of  total  bitumen  insoluble  in  S6' 

B.  paraffin  naphtha    „,  J 

Per  cent  of  fixed  carbon   --  »■> 

Per  cent  of  bitumen  soluble  in  CS2,  air 

tempeiature  (total  bitumen)    99. S4 

Organic  matter  insoluble  16 

Inorganic  matter   °0 

100.00 


'Hard,  brittle.    2No  apparent  change. 
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TABLE  vii. — Analysis  of  Asphalt  Blocks  Used 

in  Experiment  A'o.  23. 
Per  cent  soluble  in  CS2,  air  temperature 

(total  bitumen)    G.2u 

Per  cent  of  mineral  matter,  etc   93.75 

Per  cent  retained  on  a  10-mesh  sieve   25.2 

Per  cent  passing  10,  retained  on  a  20-mesh  1S.0 
Per  cent  passing  20,  retained  on  a  30-mesh  6.7 
Per  cent  passing  30,  retained  on  a  50-mesh  8.2 
Per  cent  passing  50,  retained  on  a  80-mesh  7.1 
Per  cent  passing  SO,  retained  on  a  100- 

mesh    4.3 

Per  cent  passing  100,  retained  on  a  200- 

mesh    12.0 

Per  cent  passing  200-mesh   18.5 

100.0 

Extracted  bitumen1: 

Specific  gravity  25725°  C   1.055 

Penetiation    (No.    2    N,    5    seconds,  100 

grams,  25°   C.)   37° 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)    0.10 

Penetration  of  residue2  (as  above)   30° 

Per  cent  of  bitumen  insoluble  in  86°  B. 

paraffin  naphtha    29.77 

Per  cent  of  fixed  carbon   7.04 

^Hard,  smooth,  glossy  surface.  =But  slightly 
changed. 

Experiment  No.  21,  Section  No.  17. — Oil- 
Asphalt  —  Prepared-Filler  Method.  —  Section 
No.  17  is  50  ft.  in  length.  The  nrepared-filler 
method  of  construction  may  be  described  as 
one  in  which  the  wearing  course  of  stone  is 
bound  with  a  filler  composed  of  a  mixture  of 
stone  screenings  and  bitumen.  The  founda- 
tion for  this  work  was  prepared  in  exactly 
the  same  manner  as  described  for  all  of  the 
preceding  experiments.  Upon  this  foundation 
a  wearing  course  of  crushed  rock  ranging 
from  IV2  ins.  to  V2  in.  in  diameter  was  laid  to 
a  depth  of  approximately  4  ins.  This  course 
was  then  covered  to  a  depth  of  from  IV2  ins. 
to  2  ins.  with  the  prepared  filler,  consisting  of 
a  mixture  of  stone  chips,  sand,  and  the  oil-as- 
phalt described  in  experiment  No.  15.  Both 
the  aggregate  and  bitumen  were  first  heated 
and  then  mixed  in  the  mechanical  mixer.  The 
proportions  of  the  constituents  of  this  mix- 
ture were  as  follows:  11  cu.  ft.  of  stone 
screenings  from  V2  in.  to  in.  in  size,  W2 
cu.  ft.  of  sand,  and  5  gals,  of  bitumen. 


After  the  filler  has  been  spread,  it  was  har- 
rowed with  a  light  spike-tooth  harrow,  which 
worked  it  down  into  the  wearing  course. 
About  four  trips  of  the  harrow  were  required 
to  do  this  so  that  the  coarse  stone  appeared 
on  the  surface.  At  this  point  the  road  was 
rolled  until  it  did  not  creep  under  the  roller 
and  a  paint  coat  of  the  hot  bitumen  was  then 
applied  at  the  rate  of  %  gal.  to  the  sq.  yd. 
The  road  was  finished  with  a  light  coat  of 
stone  chips  which  were  rolled  down  in  suffi- 
cient quantity  to  fill  the  surface  voids  and 
take  up  all  excess  of  bitumen. 

Experiment  No.  22,  Section  No.  19. — Oil- 
Asphalt — Prepared-Filler  Method. — This  sec- 
tion is  70  ft.  in  length.  The  method  of  con- 
struction was  identical  with  that  described 
under  experiment  No.  21,  with  the  exception 
that  the  surface  was  finished  off  with  a  coat 
of  the  prepared  filler  about  V2  inch  thick  in- 
stead of  the  paint  coat.  Results  so  far  ob- 
tained would  seem  to  indicate  that  such  a  sur- 
face is  preferable  to  the  paint  coat.  The  bitu- 
men used  in  this  experiment  is  the  same  as 
that  described  in  experiment  No.  17. 

Experiment  No.  23,  Section  No.  24. — As- 
phalt Block.— Section  No.  24  extends  from 
station  13  +  20  to  station  10  +  10,  a  distance 
of  284  ft.  in  all.  The  foundation  for  this  ex- 
periment was  prepared  in  the  same  manner 
as  for  the  other  experiments  except  that  V2- 
in.  screenings  were  used  in  place  of  the  No.  2 
stone. 

A  cinder-cement-concrete  combined  curb 
and  gutter  was  built  on  each  side  of  the  sec- 
tion. The  curb  was  0  ins.  high  and  the  gut- 
ter was  15  ins.  wide,  and  both  were  0  ins. 
thick.  The  body  of  the  curb  and  gutter  was 
composed  of  a  mixture  of  Portland  cement, 
sand,  and  cinders  in  the  proportion  of  1:2:3, 
respectively.  Both  were  faced  about  1  in. 
thick  with  a  mixture  of  one  part  of  Portland 
cement  and  three  parts  of  sand. 

A  mixture  (1:4)  of  Portland  cement  and 
sand,  moistened  so  that  it  woulu  stick  togeth- 
er when  compressed,  was  spread  over  the 
foundation  for  a  depth  of  from  1  to  2  ins. 


table  VIII. — Items  of  Cost  of  Equipment  No. 
23,  Section  No.  42 — Asphalt  Block. 

Length  of  section,  ft   284 

Area  of  section,  sq.  yds   533 

Length  of  curbing,  ft   568 

Sand  and  cement  cushion  per  sq.  yd., 

cu.    yds   .042 

Number  of  blocks  per  sq.  yd   21 

Cost  of  curb  and  gutter  per  running 

foot,    cts   23.52 

Cost  of  preparing  old  road  foundation 

per  sq.  yd.,  cts   8.67 

Cost  of  hauling  and  laying  blocks,  cts..  17.97 

Cost  of  block  per  sq.  yd.,  cts   98.70 

Cost  of  freight  on  blocks,  per  sq.  yd., 

cts   31.08 

Cost  of  cement  and  sand  cushion  per 

sq.  yd.,  cts   9.38 

Miscellaneous  expenses  pei  sq.  yd.,  cts.  1.62 
Cost  of  curb  and  gutter  per  sq.  yd  of 

road,  cts   26.46 

Total  cost  per  sq.  yd.,  cts   193.88 

Total  cost  of  entire  section  $1,033.38 

and  was  then  struck  off  with  a  template  hav- 
ing a  crown  of  V2  in.  to  the  foot.  When  the 
surface  was  thus  made  smooth,  the  asphalt 
blocks  were  laid  on  the  sand-cement  cushion. 
Hush  with  the  top  of  the  gutter,  under  the 
supervision  of  a  skilled  block  layer.  Twenty- 
one  blocks  were  required  for  each  sq.  yd. 
After  the  entire  section  had  been  laid,  a  thin 
layer  of  clean  sand  was  spread  over  the  sur- 
face so  as  to  fill  the  joints  between  the  blocks. 
This  section  was  not  opened  to  traffic  for 
about  10  days  after  completion,  in  order  to 
give  the  cement-sand  cushion  time  to  set  thor- 
oughly. Most  of  the  sand  and  cement  was 
mixed  by  hand  on  a  mixing  board,  although 
the  concrete  mixer  was  also  used  to  some  ex- 
tent for  this  purpose. 

The  properties  of  the  asphalt  block  are 
shown  in  Table  VII: 

Summary  of  Experiments  at  Ithaca,  N.  Y. — 
When  last  inspected,  on  Dec.  14,  1910,  all  of 
the  sections  were  in  fairly  satisfactory  condi- 
tion with  the  exception  of  Nos.  10,  22,  and 
25.  The  final  results  will  be  published  later. 
The  cost  data  for  the  various  experiments  are 
given  in  Tables  VIII,  IX,  X  and  XI. 

(To  be  continued). 
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A  Curious  Case  of  Erosion  in  Storm 
Water  Sewers  and  Its  Explanation. 

BY  W.  K.  PALMER.* 

An  exceedingly  interesting  case  of  the 
erosive  effect  of  the  flow  in  storm  water  sew- 
ers at  curves  has  recently  been  brought  to  the 
attention  of  the  writer  by  Mr.  George  W. 
Craig,  City  Engineer  of  Omaha,  Nebr.,  and 
has  afforded  an  opportunity  for  a  most  inter- 
esting study  of  the  curious  phenomena  discov- 
ered and  the  explanation. 

The  facts  as  reported  are  these:  Upon  in- 
specting the  system  of  storm  water  sewers  in 


the  outer  wall  of  the  curve.  This  at  first 
appeals  to  anyone  as  contrary  to  all  natural 
laws  and  experience  and  as  being  one  of 
those  things  which  according  to  argument  can 
not  be,  but  which  nevertheless  has  been  found 
to  exist. 

Having  removed  all  doubt  as  to  the  facts, 
it  remains  to  derive  some  explanation  which 
will  account  for  this  interesting  action.  The 
following  is  offered  for  the  consideration  of 
engineers  and  others  interested,  as  the  only 
explanation  which  will  satisfy  conditions  and 
facts  as  they  are  known. 

In  the  first  place  the  sewers  in  question  are 
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Diagram  Illustrating  Erosion  at  Curve  of  Sewer. 


the  city  of  Omaha  it  was  found  that  where 
curves  occurred  in  the  lines,  erosion  on  the 
walls  of  the  sewers  was  very  marked  in 
places  and  these  places  occurred  on  the  in- 
side of  the  curve  instead  of  the  outer  wall. 
The  wear  at  places  was  very  great  and  in  fact 
was  sufficient  to  cut  through  a  course  of 
brick  work,  whereas,  at  the  same  section  of 
the  sewer  very  little  wear  was  noticeable  on 

•Consulting  Engineer,  Dwight  Bldg.,  Kansas 
City,  Mo. 


circular  in  section  and  the  grades  at  places 
are  quite  steep,  in  some  portions  being  1  per 
cent  to  2  per  cent.  Now  to  make  it  possible 
to  see  clearly  the  action  which  occurs  when 
water  flows  through  the  bore  of  such  a  sewer 
line  and  around  a  curve,  a  sketch  such  as 
Fig.  1  is  helpful. 

Let  S  represent  a  section  cut  through  a  sew- 
er line  normal  to  the  axis  of  the  bore.  If 
this  portion  of  the  sewer  is  on  a  circular  curve 
and  also  on  a  gradient  the  surface  of  flowing 


water  AB  will  not  be  a  plane  surface,  but  will 
be  a  warped  surface  of  approximately  heli- 
coidal  form.  The  intersections  of  this  sur- 
face with  the  walls  of  the  bore  of  the  sewer 
would  theoretically  be  helices,  granting  that 
gravity  would  maintain  horizontal  lines  in 
this  surface  as  AB,  which  would  be  the  case 
except  for  the  variation  of  velocity  in  dif- 
ferent stream  lines,  which  will  be  referred  to 
later. 

Recalling  the  characteristics  of  a  helicoid, 
it  is  apparent  at  once  that  the  pitch  of  the 
helix  BP,  Fig.  1,  is  greater  than  that  of  AP. 
Rotating  the  figure  about  the  axis  PC  of  the 
helices,  the  tangents  to  these  curves  at  points 
A  and  B  respectively  may  be  seen  as  lines 
A'P  and  B'P,  representing  clearly  the  angles 
of  these  tangents  of  A  and  B  respectively, 
with  the  horizontal.  Therefore  it  is  at  once 
apparent  that  the  velocity  in  a  stream  line 
coincident  with  the  helix  BP  must  be  greater 
than  in  the  line  AP,  and  in  stream  lines  inter- 
mediate between  these  must  vary  according 
to  the  pitch  of  the  helical  curves  of  such- 
stream  lines. 

This  may  be  seen  at  a  glance  from  the  fact 
that  the  helix  of  shorter  radius  is  of  shorter 
length,  and  the  axial  pitch  is  the  same  as 
that  of  the  greater  helix  and  therefore  the 
water  has  a  greater  fall  along  the  inner  curve 
than  the  outer. 

Now  the  result  of  this  would  naturally  be 
expected  to  be  just  what  is  found:  that  is, 
greater  wear  on  the  inside  of  the  curve  than 
on  the  outside.  Bearing  in  mind  that  the 
carrying  power  of  flowing  water,  and  there- 
fore the  erosive  action,  increases  with  the 
cube  of  the  velocity,  it  is  easily  understood 
that  this  effect  should  be  expected  to  be 
found  in  marked  degree  as  it  actually  is 
found. 
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TABLE  I. — ANNUAL  COST,  METER  RATES,  FOR  FIVE  FAMILIES. 

Number                 Persons  Daily  Consumption  per  Capita, 

ol   families.           per  family.       Total  persons.  30.  gals.                   20  gals             10  "als 

f                           §                           25  $36.50                     $24.34  $12.17' 

2                          6                          30  43.80                     29.20  14.60 

°                          '                          35  51.10                     34.06  17.03 


While  the  centrifugal  effect  of  the  water 
flowing  in  the  curved  bore  does  have  its  ac- 
tion on  the  outer  wall,  yet  this  effect  of  the 
greater  velocity  is  more  severe,  as  may  be 
easily  understood.  It  can  easily  be  imagined 
that  for  a  given  curve  and  diameter  of  bore, 
there  might  be  found  a  gradient  such  that 
these  two  effects  would  be  equalized  and  the 
erosion  would  be  the  same  along  both  lines 
of  intersection  of  the  surface  of  the  water 
with  the  bore  of  sewer. 

The  action  which  is  here  referred  to  can 
frequently  be  seen  in  the  gutters  of  curved 
driveways,  which  are  constructed  on  grades, 
such  as  are  found  at  the  entrances  of  some 
private  grounds.  In  the  case  of  such  drive- 
ways provided  with  smoothly  formed  gutters, 
it  is  easy  to  see  the  difference  in  velocity  of 
the  water  flowing  in  the  two  gutters. 


Relative  Cost  to  Small  Consumers  of 
Water  Under  Meter  and 
Frontage  Rates. 

The  proceedings  of  The  Merchants'  Associa- 
tion of  New  York  City  for  June,  1911,  con- 
tains some  interesting  data  on  the  relative  cost 
to  small  consumers  of  water  under  meter  and 
'frontage  rates. 

The  water  waste  in  New  York  City  has  been 
notoriously  great  for  many  years.  The  subject 
is  attracting  a  good  deal  of  attention  just  now, 
for  there  has  been  some  apprehension  that  the 
city  will  suffer  a  water  famine  before  the  new 
supply  from  the  Catskills  becomes  available 
for  use.  This  possibility  of  a  famine  has  awak- 
ened an  interest  in  metering  all  services  as  a 
method  of  curtailing  the  present  extravagant 
use  of  water. 

The  Water  Supply  Committee  of  the  Mer- 
chants' Association  took  up  the  question  of  the 
general  installation  of  meters  with  Mayor  Gay- 
nor.  The  executive  expressed  his  present  ideas 
relating  to  the  installation  of  meters  in  a  letter, 
which  we  quote  in  part : 

I  do  not  believe  in  charging  for  water  ac- 
cording to  meter  for  domestic  purposes,  or  for 
use  in  dwellings  or  tenements.  I  examined  the 
matter  very  carefully  over  a  year  ago,  and 
came  to  that  conclusion,  and  I  see  no  reason 
to  depart  from  it.  If  heads  of  houses  had  to 
pay  for  water  according  to  meter,  they  would 
be  uneasy  when  their  wives  and  children  took 
baths,,  for  such  is  human  nature.  The  result 
would  be  discomfort  and  uncleanliness.  Every 
one  would  hesitate  to  take  a  bath  sooner  than 
add  to  the  household  expense.  This  would  be 
particularly  so  among  the  poor  and  people  of 
moderate  means.  I  believe  in  getting  an  inex- 
haustible source  of  water  supply  and  letting 
everyone  use  all  the  water  he  or  she  wants  for 
washing  and  bathing,  and  domestic  pui-poses. 
That  is  necessary  to  keep  the  community  clean 
and  in  a  good  sanitary  condition.  Tell  your 
association  to  stick  to  this. 

Mr.  Towne,  chairman  of  the  Association's 
Water  Supply  Committee,  replied  that  the  ex- 
perience of  many  cities  indicates  that  meters 
greatly  reduce  the  waste  of  water  without  re- 
stricting its  legitimate  use,  and  that  there  is 
reason  to  believe  that  the  cost  of  the  quantity 
of  water  usually  consumed  by  the  poorer  classes 
would  be  less  under  meter  rates  than  is  now 
paid  under  frontage  rates. 

In  accordance  with  Mayor  Gaynor's  request 
that  he  be  given  data  showing  the  results  of 
substituting  meter  rates  for  flat  rates,  as  it  af- 
fects small  consumers,  Mr.  Towne  caused  the 
following  report  by  Mr.  Frederick  B,  De  Bcr- 
;ird  to  be  preparer]  and  transmitted  to  the 
mayor. 

RF.I'OKT   ON    COST   OF   WATKR    I'NDF.R    MF.TFR  AND 
FRONTAGE  RATES. 

"Pursuant  to  instructions,  I  have  made  a 
study  of  accessible  data  to  learn  if  possible 
whether  the  cost  of  water  to  small  consumers 
is  itii  reased  by  charging  for  the  quantity  con- 
sumed, as  measured  by  meters,  in  place  of 
charging  on  the  basis  of  dimensions  of  houses, 
number  of  families,  bath-tubs,  water-closets, 
etc. 

I  .  •.  .I.it.i  a  ■  t • .  tin  n  l.it  i\  <■  '  "'-t  under  the 
different  syitems  of  (  barging  are  to  be  found, 


nor  can  wholly  safe  deductions  be  made  in  the 
absence  of  comprehensive  data  relating  to  this 
city  as  to  domestic  consumption,  in  the  aggre- 
gate, in  detail  and  per  capita. 

Studies  of  domestic  consumption  have  been 
made  by  Fuertes  ("Waste  of  Water  in  New 
York,"  etc.)  ;  Freeman  ("Report  on  New 
York's  Water  Supply,  1900")  ;  Crowell  ("Re- 
port to  Merchants'  Association,  1900"),  and 
Croes  ("Report  to  Merchants'  Association, 
1900"). 

Estimate  of  Average  Per  Capita  Consump- 
tion.— Fuertes  and  Crowell  concur  in  estimat- 
ing the  average  per  capita  consumption  in 
Manhattan  and  The  Bronx  at  30  gals,  daily, 
including  leakage  and  waste.  Freemans  esti- 
mate is  13  gals,  per  capita,  excluding  waste. 
This  is  obtained  by  a  process  of  elimination, 
by  deducting  from  a  known  total  the  estimated 
leakage,  the  estimated  use  for  public  purposes, 
and  the  recorded  metered  consumption  (which 
has  been  shown  false  to  a  large  extent)  and 
assuming  the  remainder  to  be  the  domestic 
consumption.  Mr.  Freeman  fortifies  his  de- 
duction by  citing  the  domestic  consumption  in 
the  following  cities,  as  shown  by  the  actual 
meter  records : 

DAILY    AVERAGE    CONSUMPTION  PER 
CAPITA,  BY  METER  RECORDS. 

Gals. 


Fall  River,  1891   11.2 

Fall  River,  1899   14.6 

Woonsocket,  1898   13.4 

Woonsocket,  1899  •   14.1 

Worcester,  1892  »   16.8 

"Worcester,  1899   14. 


Consumption  by  Poorer  Classes. — Mr.  Free- 
man cites  the  example  of  Newton,  Mass.,  as 
to  the  consumption  of  water  by  the  lower 
classes.  In  619  houses,  having  but  a  single 
faucet  in  each,  the  average  daily  consumption 
(as  shown  by  meter  records)  was  but  7  gals, 
per  capita.  In  148  families  in  Fall  River,  in 
an  average  grade  of  house  having  commonly 
a  bath-tub  and  a  water-closet  the  average  con- 
sumption was  8.4  gals,  per  capita  per  day. 

Mr.  Croes  cites  the  case  of  a  tenement  house 
in  Houston  street,  having  36  occupants,  which 
was  metered,  and  the  consumption  was  found 
to  be  at  the  average  daily  rate  of  10.58  gals, 
per  capita.  In  another  instance  given  by  Mr. 
Croes — a  tenement  house  having  50  occupants 
— the  meter  during  two  years  showed  a  daily 
consumption  of  50  gals,  per  capita,  which  was 
reduced  to  5.6  gals,  by  the  discovery  and  stop- 
page of  a  continuously  flowing  water-closet. 
In  this  case  90  per  cent  of  the  supposed  con- 
sumption was  absolute  waste. 

Mr.  Croes  as  the  result  of  a  considerable 
number  of  meter  tests  made  for  The  Mer- 
chants' Association  concludes  that  about  one- 
half  of  the  water  assigned  to  domestic  con- 
sumption is  lost  by  leaky  fixtures. 

Accepting  30  gals,  per  capita — the  estimate 
of  Messrs.  Fuertes  and  Crowell — as  the  aver- 
age domestic  consumption,  including  waste,  it 
is  possible  to  make  an  approximation  of  the 
relative  annual  cost  of  water  per  family  under 
frontage  rates  and  meter  rates.  Only  the  effect 
upon  small  users  is  here  considered,  but  the 
cost  to  large  users  would  undoubtedly  be  ma- 
terially increased. 

If  30  gals,  per  capita,  including  leakage,  is 


a  fair  average,  it  is  obvious  that  the  consump- 
tion of  the  poorer  classes  is  very  much  less 
than  that,  and  with  the  leakage  excluded  the 
consumption  by  those  classes,  using  water  as 
freely  as  they  do  at  present,  would  not  exceed 
the  proved  use  of  similar  classes  at  Newton 
and  Fall  River. 

For  purposes  of  comparison,  therefore,  Ta- 
ble I  shows  the  annual  cost  of  water  on  a  basis 
of  daily  consumption  of  10,  20,  or  30  gals, 
per  capita  at  the  meter  rate  prevailing  in  this 
city,  namely,  13  1-3  cts.  per  1,000  gals.  (10  cts. 
per  100  cu.  ft.).  Table  II  shows  the  frontage, 
bath  and  water-closet  charges  now  imposed 
upon  tenement  houses  occupied  by  five  fam- 
ilies, which  charges  are  borne  by  the  occu- 
pants in  the  form  of  rent. 

Comparative  Cost. — On  the  basis  of  10  gals, 
daily  consumption  per  capita,  the  average  an- 
nual cost  per  family  under  meter  rates  would 
be  but  12  cts.  more  than  the  average  cost  to 
families  living  in  five-story  flats  without  bath 
or  water-closet.  With  bath  and  water-closet  in 
each  apartment,  the  average  cost  under  front- 
age rates  would  be  more  than  double  the  aver- 
age meter  cost.  In  comparing  the  cost  on  a 
basis  of  10  gals,  per  capita  meter  consump- 
tion, it  should  be  borne  in  mind  that  the  Fall 
River  meter  record  shows  an  average  daily 
consumption  of  only  8.4  gals,  per  capita  in 
148  average  houses  having  baths  and  water- 
closets. 

Using  the  basis  of  20  gals,  daily  meter  con- 
sumption per  capita  in  comparison  with  five- 
story  flats  equipped  throughout  with  baths  and 
water-closets,  the  average  cost  by  meter  is  14 
per  cent  less  than  by  frontage  rates. 

In  separate  two-story  houses  from  18  to  30 
ft.  front  occupied  by  single  families  consum- 
ing the  average  daily  quantity — 30  gals,  per 
capita — and  having  each  one  bath  and  water- 
closet,  the  average  annual  cost  bv  meter  rates 
is  $8.76  and  by  frontage  rates  $14.75. 

Assuming  the  correctness  of  the  estimate  of 
average  per  capita  consumption  in  this  city, 
and  that  the  per  capita  consumption  of  the 
lower  classes  is  correctly  indicated  by  the  Fall 
River  and  Newton  records,  it  will  be  seen  that 
the  effect  of  imposing  meter  rates  upon  all 
consumers  will  be  to  lessen  the  present  charge 
for  water  to  consumers  of  the  average  quan- 
tity or  less. 

Questions  of  Policy  Involved. — These  fig- 
ures, however,  should  be  received  with  great 
caution.  It  is  highly  undesirable  that  any  pol- 
icy should  be  adopted  by  the  city  based  upon 
erroneous  estimates  and  whose  effect  might  be 
to  increase  the  cost  of  water  to  the  very  poor 
and  prevent  the  liberal  use  of  water  by  all 
classes. 

On  the  other  hand,  it  is  highly  desirable 
that  the  waste  of  water  through  leakage  should 
be  reduced  to  the  lowest  limits,  and  it  is  un- 
questionable that  this  result  has  followed  in  all 
cities  where  meters  have  been  installed. 

Tt  is  likewise  undesirable  that  the  city  should 
adopt  a  policy  which  might  materially  affect 
its  water  revenues  in  ignorance  of  the  extent 
of  such  effect.  Having  in  view  the  various 
points  of  policy  involved,  namely,  the  pos- 
sible increased  cost  of  water  to  small  consum- 
ers, the  general  effect  of  meter  rates  upon  the 


TABLE  IT.— ANNUAL  COST,  FRONTAGE  BATES,  FIVE-STORY  FLAT,  FIVE  FAMILIES 
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city's  revenues,  the  influence  upon  the  public 
health  by  restricting  the  use  of  water,  and  the 
stoppage  of  waste  to  be  effected,  it  is  highly 
important  that  an  exact  knowledge  of  the  fact 
as  to  domestic  consumption  should  be  devel- 
oped before  the  question  of  policy  is  decided 
upon. 

The  Stanley  Act.— In  1906  The  Merchants' 
Association  drafted  and  secured  the  passage 
by  the  legislature  of  the  Stanley  Act,  which 
empowered  the  city  to  install  at  the  public 
cost  a  large  number  of  meters  in  typical  se- 
lected premises  with  a  view  to  developing  the 
true  per  capita  consumption  by  families,  the 
extent  of  the  waste  due  to  defective  plumbing, 
and  the  effect  of  generally  applied  meter  rates 
upon  the  public  revenues.  If  that  law  be 
given  effect  by  the  city  authorities,  they  will 
shortly  be  enabled  to  obtain  the  requisite  data 
upon  which  intelligently  to  determine  as  to 
the  policy  or  impolicy  of  requiring  all  prem- 
ises to  be  metered.  If  the  results  of  such  ac- 
tual tests  show  the  conclusions  made  in  the 
preceding  part  of  this  report  to  be  correct, 
public  opposition  to  general  metering  will  dis- 
appear and  the  city  will  be  in  position  to  speed- 
ily effect  a  large  reduction  of  the  existing 
waste,  which  reduction  may  be  a  factor  that 
will  protect  the  city  against  a  water  famine 
during  the  next  few  years. 

It  is  to  be  hoped  that  the  provisions  of  the 
Stanley  Act  will  be  applied  to  conditions  in 
New  York  City,  for  that  will  furnish  some 
excellent  data  on  the  economic  value  of  me- 
terage as  it  affects  the  poorer  classes  of  people 
in  our  large  cities.  If  the  test  is  impartially 
and  honestly  conducted,  the  results  will  no 
doubt  completely  disarm  the  opponents  of  me- 
terage, particularly  the  hypocritical  friend  of 
the  poor  in  the  great  centers  of  population. 


Flow  of  Streams  and  the  Factors  that 

Modify  It. 

While  the  present  bulletin  on  the  flow  of 
streams,  by  D.  W.  Mead,  was  prepared  with 
special  reference  to  Wisconsin  conditions,, 
much  of  the  general  study  of  the  problem,  the 
classification  and  discussion  of  the  relative 
importance  of  the  various  modifying  factors, 
as  arranged  by  Mr.  Mead,  and  the  conclusions 
drawn  relative  to  deforestation  as  it  affects 
stream  flow,  are  of  general  interest  and  appli- 
cation. 

The  quantity  and  regularity  of  stream  flow, 
and  its  variations,  are  matters  of  much  im- 
portance in  the  various  branches  of  hydraulic 
engineering.  The  application  of  storage  for 
use  as  public  water  supplies,  for  the  preven- 
tion of  floods,  and  for  producing  uniformity  of 
flow  for  water  power  purposes,  constitutes  an 
important  feature  in  present-day  engineering. 
The  amount  of  storage  available  and  the  rela- 
tive difficulty  of  utilizing  it,  depends  on  the 
stream  flow,  first  of  all.  The  value  of  forests 
for  increasing  or  equalizing  stream  flow  has 
been  widely  discussed,  and  opinions  greatly  at 
variance  have  been  expressed,  both  favorable 
and  unfavorable  to  such  influences.  It  has 
been  suggested  that  the  water  powers  of  the 
State  of  Wisconsin  be  taxed  to  provide  for 
the  reforesting  of  the  head  waters  of  the 
streams  on  the  theory  of  direct  benefit,  and 
bills  providing  for  such  a  tax  have  been  of- 
fered in  the  legislature.  The  arguments  that 
have  been  presented  to  sustain  the  various 
opinions  that  have  been  expressed  on  many  of 
these  questions  have  seldom  been  satisfactory 
or  conclusive  to  the  impartial  man  in  search  of 
the  truth.  In  this  bulletin  all  the  available 
data  have  been  studied  and  impartial  conclu- 
sions drawn. 

RUN-OFF. 

The  portion  of  the  rainfall  that  is  discharged 
in  the  surface  flow  from  a  drainage  area  is 
termed  the  "runoff"  from  that  area  and  may 
occur,  in  the  case  of  water  flowing  from 
areas  of  considerable  magnitude,  as  a  definite 
stream  or,  when  small  areas  are  considered, 
merely  as  the  surface  drainage  not  confined  to 
a  definite  channel. 

The  factors  that  modify  and  control  run-off 

♦Abstract  of  Bulletin  No.  425,  University  of 
Wisconsin,  by  Daniel  W.  Mead.  Professor  of  Hy- 
draulic and  Sanitary  Engineering  TJ.  of  W. 


are  very  numerous,  and  differ  in  intensity  and 
in  effect  with  every  drainage  area  considered. 
While  the  relative  runoff  from  each  area  will 
agree  more  or  less  closely  with  that  of  other 
areas  on  which  the  conditions  are  similar, 
there  are  always  variations  which  occur  in 
these  conditions  that  make  them  so  dissimilar 
as  to  create  greater  or  less  difference.  The 
causes  of  such  differences  are  not  always  mani- 
fest, as  it  is  often  impossible  to  obtain  a  suffi- 
ciently exact  knowledge  of  the  detailed  condi- 
tions prevailing  over  an  entire  drainage  area 
so  that  more  than  approximate  conclusions  can 
be  drawn.  Nevertheless,  a  discussion  of  this 
subject,  based  on  scientific  considerations,  may 
so  clearly  set  forth  the  principles  involved  in 
any  specific  case  that  the  dominating  influences 
can  be  clearly  seen  and  the  extent  of  the  in- 
fluence of  any  particular  factor,  if  important, 
may  be  quite  clearly  realized  and  appreciated. 

RESUME  OF  THE  FACTORS  THAT  MODIFY  OR  CON- 
TROL RUNOFF. 

The  factors  that  modify  or  control  the  quan- 
tity and  occurrence  of  the  runoff  from  a  drain- 
age area  may  be  briefly  summarized  as  fol- 
lows : 

1.  Precipitation — 

(a)  Whether  it  occurs  as  rain  or  as  snow. 

(b)  The  amount  of  each,  and  the  total  an- 

nual precipitation. 

(c)  Its  distribution  throughout  the  year. 

(d)  Its  intensity  or  manner  of  occurrence. 

(e)  The  character  of  storms,  including  their 

direction,  extent  and  duration. 

2.  Temperature — 

(a)  The  variations  of  temperature  on  the 

area. 

(b)  The  relation  of  extreme  temperatures 

to  the  occurrence  of  precipitation. 

(c)  The   accumulation   of   snow   and  ice, 

caused  by  low  temperatures. 

(d)  The   occurrence  of  low  temperatures 

causing  the  freezing  of  the  ground 
surface  at  times  of  heavy  spring  rains, 
resulting  in  excessive  runoff. 

3.  Topography  of  the  Drainage  Area — 

(a)  As  to  whether  the  surface  is  level  or  in- 

clined, and  the  degree  of  inclination. 

(b)  As  to  character  of  area,  whether  smooth 

or  rugged. 

4.  Geology  of  Drainage  Area — 

(a)  Whether  pervious  or  impervious. 

(b)  If  pervious,  whether  such  pervious  de- 

posits are  (a)  shallow  or  deep;  (b) 
level  or  inclined ;  whether  the  outlet  or 
point  of  discharge  of  the  pervious  de- 
posits are  fc)  in  the  lower  valley  of 
the  same  river,  or  (d)  in  valleys  of 
other  rivers,  or  in  the  sea. 

(c)  As  to  the  condition  of  the  channel  of 

the  stream,  whether  (a)  pervious  or 
impervious;  (b)  whether  or  not  the 
bed  contains  more  or  less  extensive 
deposits  of  sand  and  gravel,  permit- 
ting of  the  development  of  a  more  or 
less  extensive  underflow. 

5.  The  Condition  of  the  Surface — 

(a)  Whether  bare  or  covered  with  vegeta- 

tion. 

(b)  Whether  in  natural  condition  or  culti- 

vated. 

(c)  Nature  of  vegetation,  whether  grass- 

land, cultivated  crops,  or  forests. 

6.  The  Character  of  the  Natural  Storage  on 

the  Drainage  Area — 

(a)  Nature  and  extent  of  surface  storage, 

consisting  of  lakes,  ponds,  marshes, 
swamps. 

(b)  Nature  and  extent  of  ground  storage, 

consisting  of  gravel,  sand,  and  other 
similar  pervious  deposits. 

7.  The  Nature  of  the  Drainage  Area  Consid- 

ered— 

(a)  As  to  size,  whether  large  or  small. 

(b)  As  to  shape,  whether  long  and  narrow, 

or  short  and  broad. 

(c)  The  location  of  the  area  relative  to  pre- 

vailing winds. 

(d)  The  direction  relative  to  the  path  of 

storms. 

8.  Character  of  the  Stream  and  Its  Tribu- 

taries— 


(a)  As  to  slope  or  gradient,  whether  flat  or 

inclined. 

(b)  As  to  falls  and  rapids  on  the  stream. 

(c)  As  to  the  section  of  the  stream,  whether 

deep  or  shallow. 

(d)  As  to  the  arrangement  of  tributaries, 

whether  joining  the  main  stream  at 
various  points  along  its  course  or  con- 
centrated in  a  fan-like  arrangement  at 
a  more  or  less  common  point  of  dis- 
charge. 

9.  The  Artificial  Control  of  the  Stream — 

(a)  As  to  dams  and  storage  reservoirs  on 

the  drainage  area. 

(b)  As  to  the  restrictions  of  the  river  sec- 

tions by  dikes  and  levees. 

(c)  As  to  the  obstruction  of  the  stream  by 

piers,  abutments,  and  other  encroach- 
ments in  or  adjacent  to  the  waterway. 

10.  The  Artificial  Use  of  the  Stream — 

(a)  For  irrigation. 

(b)  For  water  supply. 

(c)  For  the  supply  of  navigation  canals. 

(d)  For  artificial  storage  and  regulation  of 

the  same. 

11.  Character  and  Extent  of  the  Winds  on 

the  Drainage  Area — 

(a)  As  to  their  intensity  and  direction. 

(b)  As  to  the  modification  of  the  same  by 

mountains  and  forests. 

12.  Ice  Formation — 

fa)  As  modifying  the  winter  flows  of  the 
stream. 

(b)  As  to  the  formation  of  ice  gorges  and 
their  accompanying  floods. 

PRECIPITATION. 

That  the  runoff  is  the  direct  result  of  pre- 
cipitation, modified  in  quantity  and  occur- 
rence by  both  the  quantity  and  occurrence  of 
the  precipitation,  by  its  distribution  during  the 
year,  and  by  other  controlling  factors,  is  so 
obvious  as  to  require  no  discussion.  Other 
factors  being  the  same,  the  runoff  varies  as 
the  precipitation.  Consequently,  a  study  of 
precipitation,  its  distribution  throughout  the 
year,  and  the  variations  in  such  distribution  in 
different  years  and  its  total  annual  amount,  is 
most  important  to  a  clear  understanding  of 
the  subject. 

A  study  of  all  the  conditions  that  influence 
the  amount  and  distribution  of  the  rainfall 
would  fill  a  book,  or  perhaps  several  of  them. 
Engineers  usually  are  more  interested  in  the 
measured  rainfall,  from  year  to  year,  than  in 
a  study  of  the  conditions  which  influence  rain- 
fall. Perhaps  the  only  condition  influencing 
rainfall  that  could  be  at  all  controlled  by  man. 
even  if  understood,  is  the  size  and  location  of 
forests.  Formerly  the  opinion  was  quite  gen- 
eral that  the  presence  of  forests  largely  af- 
fected the  distribution  of  rainfall.  However, 
meteorologists  have  in  general  concluded  that 
the  presence  or  absence  of  forests  has  little 
or  no  influence  in  modifying  rainfall.  On  the 
contrary,  forests  are  due  to  suitable  rainfall 
conditions,  and  it  is  fair  to  assume,  unless 
further  evidence  is  produced,  that  the  forests 
are  due  to  the  prevailing  rainfall  conditions 
rather  than  that  the  rainfall  is  due  to  the  ex- 
isting forests.  It  would  seem  that  in  this  case 
some  confusion  has  existed  between  cause  and 
effect. 

The  records  of  rainfall  made  by  the  signal 
service  of  the  United  States  Army,  and  later 
by  the  United  States  Weather  Bureau,  cover  a 
considerable  period.  The  number  of  points  at 
which  such  observations  are  made  is  increas- 
ing from  year  to  year;  but  when  important 
hydrological  questions  are  under  consideration, 
the  data  available  are  still  found  much  too  lim- 
ited as  an  entirely  satisfactory  basis  for  exact 
conclusions.  The  degree  of  accuracy  of  such 
observations  is  far  from  satisfactory,  for  al- 
though the  placing  of  a  rain  gage  and  the  ob- 
servation of  the  rainfall  would  seem  a  simple 
process,  yet  the  comparative  results  from 
gages  located  at  points  closely  adjoining  indi- 
cate that  elevation  and  wind  currents,  due  to 
various  conditions,  obstruction,  etc.,  greatly 
modify  the  results. 

The  artificial  divisions  of  daily,  weekly,  and 
monthly  observations  are  sometimes  misleading 
when  .they  are  examined  with  reference  to 
corresponding  runoff  records.     A  rainstorm 
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follows  no  such  divisions  of  time,  and  the  ef- 
fect of  a  heavy  rainfall  near  the  end  of  a 
month  will  often  result  in  an  increased  runoff 
during  the  following  month  for  which  monthly 
records  of  observations,  usually  available,  of- 
fer no  adequate  explanation. 

When  precipitation  is  studied  in  detail,  it  is 
seen  that  the  variations  in  the  annual  and  in 
the  monthly  precipitation  remain  within  cer- 
tain limits;  but  these  totals  are  made  up  of 
still  greater  variations  in  individual  storms. 
Every  rainstorm  is  of  more  or  less  limited  ex- 
tent and  also  varies  widely  in  intensity  and  in 
the  amount  of  the  total  local  precipitation. 

The  daily  maps  of  the  weather  bureau  show 
the  variations  in  both  these  factors  from  day 
to  day,  and  are  worthy  of  the  careful  consid- 
eration and  investigation  of  this  subject. 

TEMPERATURE. 

Temperature  has  a  most  marked  effect  on 
the  relation  of  precipitation  to  runoff.  The 
low  temperatures  of  winter  are  the  cause  of 
the  retention  of  much  of  the  precipitation  in 
the  form  of  snow  and  ice  throughout  Decem- 
ber. January,  and  February,  in  all  northern 
latitudes,  until  these  deposits  are  melted  by 
the  higher  temperatures  of  March  and  April. 
This  materially  increases  the  runoff,  and,  even 
with  light  rains,  produces  the  spring  floods. 
The  extent  of  the  spring  flood  is  modified  to  a 
very  great  extent  by  the  conditions  which 
have  prevailed  throughout  the  winter  and 
which  may  prevail  during  the  spring  season. 
The  precipitation  of  December,  January,  and 
February  commonly  assures  complete  satura- 
tion of  the  ground.  All  the  pervious  deposits 
are  usually  filled  during  this  period,  and  the 
warm  rains  of  spring,  under  such  conditions, 
run  rapidly  from  the  saturated  surface  which, 
even  though  naturally  pervious,  has  become 
impervious  by  saturation.  Frozen  ground,  even 
though  pervious  and  unsaturated,  may  be  ren- 
dered impervious  by  surface  freezing  and  thus 
permit  a  rapid  flow  of  the  rainfall  into  the 
stream,  resulting  in  sudden  floods  which  would 
not  occur  were  the  temperature  conditions  dif- 
ferent. 

In  the  northern  streams  the  winter  flow  is 
frequently  the  minimum  flow,  for  not  only  is 
the  precipitation  held  in  the  form  of  snow  and 
ice  and  hence  may  not  materially  affect  the 
moderate  stream  flow,  but  frequently  the  shal- 
low ground  waters  and  springs  are  also  con- 
gealed and  the  flow  may  thereby  be  greatly 
reduced  and  will  be  fed  by  the  deeper  seated 
waters  which,  while  reaching  the  stream,  do 
not  feel  the  effect  of  the  low-  temperature. 

The  Effects  of  Ice  on  Stream  Flow. — The  ef- 
fects of  ice  on  the  flow  of  a  stream  are.  in  a 
general  way,  of  minor  importance ;  though,  un- 
der certain  conditions,  these  effects  may  be- 
come serious  locally.  The  formation  of  ice 
over  a  stream  offers  an  extra  resistance  to 
the  flow  of  the  water,  and  the  flow  resulting 
from  a  given  gradient  is  therefore  materially 
reduced.  The  water  surface,  therefore,  dur- 
ing the  ice  period  is  materially  higher  than  in 
summer  with  the  same  quantity  of  flow.  The 
effect  of  ice  is  materially  influenced  by  its 
thickness  and  whether  the  stream  surface  is 
partially  or  entirely  covered  by  the  same. 
Such  conditions  introduce  considerable  diffi- 
culties in  the  determination  of  stream  flows 
that  actually  take  place  in  a  stream  during 
tin  winter  months.  While  numerous  observa- 
tions have  been  made  on  the  effects  of  this 
ice  covering  in  stream  flow,  these  effects  vary 
so  greatly  with  the  nature  of  the  cross  sec- 
tion, thickness  of  ice,  etc.,  that  the  accurate 

gagirig  of  streams  demands  many  local  meas- 
urement! and  observations  for  the  correct  in- 
terpretation of  the  relation  between  gage 
height!  and  stream  flow. 

The  sudden  freezing  of  streams  may  also 
at)  e  an  abnormal  but  temporary  decrease  in 
flow,  even  where  the  sources  are  not  seriously 

affected.  The  friction  of  flow  of  a  river  under 
id  i  considerably  greater  than  with  open 
water ;  hence  when  ice  is  suddenly  formed  on 

i  m  .im  t  only  is  a  considerable  quantity 

/■I  water  Congealed  and  temporarily  withdrawn 
from  the  runoff,  but  the  river  must  rise  and 
lill  a  greater  <  ross  section  in  order  to  over- 
come tlx-  extra  friction  caused  bv  the  ice  for- 
mation.   In  one  case  on  the  Wisconsin  River 


the  flow  was  decreased  almost  75  per  cent  for 
two  days  after  the  sudden  freezing  of  the 
river. 

TOPOGRAPHICAL  EFFECTS. 

The  influence  of  topography  on  the  runoff 
of  streams  is  a  matter  of  common  observation. 
Gradient  is  an  important  function  of  flow. 
This  is  demonstrated  by  the  slow  flow  of 
water  on  nearly  level  areas  and  in  its  rapid 
discharge  from  steeply  inclined  surfaces.  The 
discharge  is  also  greatly  facilitated  by  uni- 
formity of  surface  and  greatly  retarded  by 
irregular  and  rough  surfaces.  The  quantity  of 
seepage  is  frequently  a  function  of  the  length 
of  time  during  which  the  drainage  waters  are 
in  contact  with  permeable  surfaces;  conse- 
quently seepage  is  greatly  facilitated  by  low 
and  moderate  grades,  and  greatly  decreased, 
even  where  the  surface  is  highly  pervious,  by 
high  gradient  over  which  the  water  rapidly 
passes. 

GEOLOGICAL  INFLUENCES. 

The  character  and  arrangement  of  the  geo- 
logical deposits  have  much  to  do  with  the 
quantity  of  runoff.  If  the  geological  deposits 
of  the  drainage  area  are  highly  impervious, 
the  surface  will  receive  and  transmit  the 
water  into  the  mass  only  through  the  cracks 
and  fissures  in  the  rock.  Gradient  under  these 
conditions  may  only  slightly  modify  the  quan- 
tity of  water  entering  the  strata,  which  may 
be  insignificant.  Good  drainage  under  such 
conditions  may,  however,  materially  increase 
the  total  amount  of  runoff  reaching  the  stream, 
for  the  retention  of  water  on  impervious  sur- 
faces normally  means  that  a  large  proportion 
of  the  precipitation  will  be  lost  in  evaporation 
and  comparatively  little  will  reach  the  streams. 
On  pervious  strata,  the  gradient  may,  under 
some  circumstances,  greatly  modify  the  amount 
of  precipitation  seeping  into  the  strata  during 
any  storm.  If  the  water  stands  on  the  sur- 
face of  a  comparatively  level  and  pervious  de- 
posit, or  flows  slowlv  across  it,  considerable 
opportunity  is  given  for  seepage  into  the  rock 
structure,  whereas,  if  the  rock  surface  is  high- 
ly inclined,  a  rapid  flow  of  water  over  the 
same  surface  will  materially  reduce  the  quan- 
tity of  seepage.  The  amount  of  precipitation 
that  will  be  taken  up  by  any  geological  deposit 
will,  of  course,  depend  on  its  degree  of  per- 
viousness.  Coarse  sand  and  gravels  will  rap- 
idly imbibe  the  rainfall  into  their  structure. 
Fine  and  loose  beds  of  sand  also  rapidly  re- 
ceive and  transmit  the  rainfall  unless  the  pre- 
cipitation be  exceedingly  heavy,  under  which 
condition  some  of  it  may  flow  away  on  the 
surface.  Many  of  the  highly  pervious  indur- 
ated formations  receive  this  water  more  slowly 
and  require  a  considerable  length  of  contact 
in  order  to  receive  the  maximum  amount. 

The  depth  of  the  deposit  naturallv  has  a 
material  effect  on  their  capacity-  for  imbibing 
water.  The  water  taken  into  the  pervious  de- 
posits on  a  watershed  constitutes  what  is 
known  as  ground  waters.  They  may,  however, 
be  divided  into  two  classes : 

1.  The  ground  water  proper,  which  flows 
underneath  and  at  a  greater  or  less  distance 
below  the  surface,  according  to  the  conditions; 
and 

2.  The  deep-seated  waters  which  enter  the 
pervious  indurated  formations  and  may  fol- 
low such  formations  to  distant  outlets,  perhaps 
on  other  watersheds,  or  into  the  sea  itself. 

The  ground  water  proncr  usually  finds  an 
OUtcrop  in  the  lower  valley  of  the  drainage 
area  on  which  it  is  received  and  frequently 
reappears  to  augment  the  lower  stream  flow. 
When  these  deposits  arc  extensive,  they  ma- 
terially affect  the  regularity  of  How.  They 
often  Form  the  principal  source  of  the  stream 
flow    during   the    summer    months    when  the 

greater  proportion  of  the  rainfall  during  the 

season  is  lost  in  evaporation  or  taken  up  by 

plant  life,  and  very  little  of  the  precipitation 
sinks  into  the  grOund  or  flows  awav  on  the 
surface  to  reach  the  stream  itself.  These 
ground  waters  are  the  source  of  springs  when 
tome  impervious  underlying  deposit  brines 
tin  water  in  its  course  to  the  surface:  but  the 
hulk  <>f  the  ground  water  fln\v  is  received  into 
the  Stream  al  Or  below  the  stream  surface  as 
a  slow  Seepage*  and  its  presence  and  value  in 
augmenting  flow  are  not   io  readily  recog- 


nized. Where,  however,  the  pervious  outcrop 
dips  rapidly  from  these  impervious  deposits,  it 
may  conduct  a  considerable  quantity  of  water 
away  from  the  stream,  and  it  may,  or  may  not, 
discharge  at  some  lower  point  in  the  stream's 
course. 

NATURAL  STORAGE. 

The  factors  that  control  runoff  are  largely 
interdependent.  The  natural  storage  area  on  any 
drainage  area  depends  largely  on  the  topog- 
raphy and  geology.  The  presence  of  ponds 
and  lakes,  swamps  and  marshes,  depend  on 
incomplete  drainage  conditions  and  the  pres- 
ence of  depression  with  impermeable  beds  and 
restricted  outlets.  Such  conditions  tend  to 
regulate  the  flood  flows  from  drainage  areas, 
and  to  retard  the  flow  of  storm  waters,  deliv- 
ering them  more  slowly  than  would  occur 
from  other  areas.  On  the  other  hand,  the 
evaporation  from  such  swamp  and  marsh 
areas,  and  similarly  exposed  bodies  of  water, 
is  considerable.  If  such  bodies  of  water  occu- 
py approximately  the  entire  drainage  area, 
the  evaporation  from  the  water  surface 
throughout  the  year  would  often  be  as  great 
as  the  rainfall  itself,  and  no  runoff  would  re- 
sult. 

The  effect  of  swamps  and  lakes  is  to  reduce 
the  flood  peaks  and  prolong  the  high  water 
period.  Unless  very  extensive  or  unless  aug- 
mented by  extensive  pervious  deposits,  their 
influence  on  the  low  flow  of  extreme  dry  pe- 
riods is  not  particularly  advantageous  without 
artificial  regulation. 

Streams  on  which  pervious  deposits  are 
small  or  are  entirely  wanting  are  those  gen- 
erally subject  to  the  greatest  variation  in  flow. 
Under  such  conditions,  the  rain  falling  on  the 
surface  moves  rapidly  toward  the  thread  of 
the  valley  and  passes  away  as  flood  flows.  The 
flows  at  other  times  are  little  or  nothing,  and 
such  streams  rapidly  dry  up  and  become  dry 
runs  during  the  summer  months,  or  some- 
times whenever  rain  is  not  actually  falling. 

On  the  other  hand,  extensive  pervious  de- 
posits on  a  drainage  area  generally  produce  a 
high  degree  of  regularity  in  the  flow  of  a 
stream.  On  drainage  areas  where  such  per- 
vious deposits  are  extensively  developed,  the 
rainfall,  especially  if  the  surface  be  uncov- 
ered by  vegetation,  is  rapidly  absorbed,  be- 
comes a  part  of  the  ground  water,  flows  slow- 
ly toward  the  stream,  and,  dependent  upon  the 
character  of  the  deposit,  reaches  the  stream 
only  after  a  lapse  of  days,  or  perhaps  months. 
As  the  ground  water  becomes  filled,  its  gradi- 
ent becomes  steeper,  and  the  rapidity  of  its 
flow  is  increased.  Heavy  rainfalls  on  a  per- 
vious drainage  area,  therefore,  will  consider- 
ably increase  the  velocity  of  the  ground  water 
flow  and  hence  augment  the  flow  of'  the 
streams  to  a  greater  extent  during  or  follow- 
ing such  periods.  As  time  passes  after  the 
occurrence  of  rains,  the  gradient  will  slowly 
decrease  as  the  water  drains  from  the  pervious 
deposits  into  the  stream,  the  velocity  and  quan- 
tity of  flow  become  less,  and  the  stream  flow 
gradually  decreases.  The  decrease,  however, 
is  not  rapid,  and  a  sufficient  quantity  is  usually 
held  in  storage  until  further  rainfalls  aug- 
ment the  stored  ground  water  and  again  in- 
crease the  stream  flow.  Such  a  stream  may 
frequently  flow  for  several  months  even  with- 
out any  rainfall  reaching  the  ground  water, 
and  the  flow  is  commonly  regulated  to  "a 
greater  degree  by  this  means  than  by  any 
other  natural  condition  .on  the  watershed  ex- 
cept large  percentage  of  lake  area.  The  flow 
from  such  areas  is  a  comparatively  large  per- 
centage of  the  rainfall. 

Ground  storage  in  gravels  and  sand,  or 
other  pervious  deposits,  removes,  to  a  consid- 
erable extent,  all  of  the  water  reaching  them 
from  the  immediate  influence  of  evaporation, 
and  store  them  under  the  very  best  conditions 
for  the  future  supply  of  the  stream. 

FOREST  EFFECTS. 

A  bare,  smooth  surface  is  favorable  to  run- 
off, and  therefore  to  flood  conditions.  The 
presence  of  vegetation  on  a  drainage  area  mav 
materially   decrease  the  rapidity  with  which 

water  flows  therefrom,  and  such  vegetation 

may  or  may  not  be  favorable  to  the  uniform- 
ity of  the  flow  of  a  stream.  A  surface  cov- 
ered with   vegetation  may,  to  a  considerable 


July  12,  191 1. 


ENGINEERING    &  CONTRACTING 


47 


TABLE  I.— ANNUAL,  RAINFALL  AND   RUNOFF  ON  FORESTED  AND  NON-FORESTED 

CATCHMENT  AREAS  IN  THE  SAN  BERNADINO  MOUNTAINS,  CALIFORNIA. 
Area  of  catch-  Run-off  Run-oft 

ment   basin.  Precipitation.       per  square      in  per  cent  of 

Square  mile.  Condition    as    to    cover.  Inches.  mile.  precipitation. 

0.70  Forested    40  731  28 

1.00  Forested    46  756  30 

1.47  Forested    .46  904  36 

.53  Non-forested    33  1,192  69 


extent,  delay  the  removal  of  rain  during  the 
smaller  storm.  The  humus,  due  to  forest 
growth,  may  form  to  some  extent  a  minor 
storage,  which  will  prevent  the  immediate  re- 
moval of  the  water  of  limited  storms.  When, 
however,  the  rain  is  extensive,  the  humus,  or 
covering  of  vegetation,  becomes  rapidly  sat- 
urated, and  the  water  then  runs  from  the 
surface  almost  as  freely  as  though  no  vegeta- 
tion existed.  The  effect,  therefore,  of  vegeta- 
tion on  heavy  storms  is  to  retard  the  earlier 
flows  from  the  surface  which,  however,  may 
be  delivered  to  the  streams  at  a  later  period. 
Such  conditions  may  be  favorable  or  unfa- 
vorable to  higher  flood  conditions,  according 
to  the  intensity  of  the  storms  and  the  dis- 
charging time  and  capacity  of  other  tributary 
streams  of  the  same  drainage  area. 

Of  the  amount  of  water  actually  held  or 
retarded  by  vegetation  it  is  obvious  that  the 
larger  portion  may  be  taken  up  by  the  vegeta- 
tion and  used  in  vegetable  growth,  expired  by 
the  leaves,  and  the  retention  of  the  water  in 
this  way  is  bound  to  increase  evaporation,  and, 
while  in  a  minor  way  this  vegetation  may  be 
considered  as  affecting  stream  flow,  it  prevents 
a  certain  amount  of  precipitation,  which  would 
otherwise  flow  away,  from  ever  reaching  the 
stream.  On  an  area  of  a  pervious  nature  and 
with  considerable  gradient,  the  vegetation, 
holding  the  water  on  the  slope,  may  assure  a 
considerable  extra  amount  of  seepage  which, 
with  satisfactory  geological  conditions,  may  be 
returned  to  the  stream  through  the  ground 
water  and  thus  assist  in  the  regulation  of  the 
stream.  Where,  on  the  other  hand,  the  de- 
posits lie  in  a  comparatively  low  gradient,  and 
are  highly  pervious,  the  presence  of  vegeta- 
tion on  the  surface  will  limit  the  flow  of  water 
into  the  underlying  deposits  and  prevent  the 
rapid  seepage  which  would  otherwise  occur. 
Under  such  conditions  the  presence  of  vegeta- 
tion on  the  drainage  area  will  assure  a  large 
loss  to  the  stream  flow  caused  by  the  increase 
in  evaporation  and  vegetable  use. 

According  to  French  measurements,  from 
10  to  40  per  cent  of  the  rain  falling  on  a  for- 
est never  reaches  the  ground,  but  is  caught 
by  the  trees  and  evaporated.  On  the  other 
hand,  evaporation  is  greatly  reduced  within 
the  forest  shade,  and  the  loss  either  from  wet 
ground  or  water  surfaces  thus  protected  is 
much  less  than  in  the  open  field.  The  melting 
of  snow  is  retarded  by  the  shade  of  the  forest, 
and  the  same  is  true  of  ice  in  thickly  forested 
swamps ;  but  the  delay  in  the  melting  of  snow 
or  ice  is  not  sufficient  to  reserve  the  supply 
until  needed  in  the  extreme  low  water  periods 
of  August  or  September. 

Outside  of  its  direct  influence  on  the  imme- 
diate disposal  of  the  rainfall,  it  must  be  noted 
that  the  roots  from  vegetable  life,  penetrating 
deeply  into  the  ground,  take  from  the  soil  and 
the  underground  reservoirs  much  water  which 
otherwise  would  ultimately  reach  the  stream. 
After  a  considerable  period  of  dry  weather, 
one  has  only  to  make  a  comparatively  shallow 
excavation  in  the  field  and  forests  to  ascertain 
how  greatly  the  deep  roots  from  the  forest 
trees  drain  the  soil  of  its  water  to  considerable 
depths,  for  the  use  of  forest  growth,  and  con- 
sume instead  of  conserve  the  supply  they  are 
said  to  store.  It  is  sometimes  claimed  that 
the  penetration  of  these  roots  into  the  ground 
is  favorable  to  seepage,  but  the  writer  has 
never  observed  that  there  is  any  appearance 
of  channels  produced  in  this  manner. 

The  Forest  Bed  as  a  Reservoir. — Much  stress 
is  laid  by  foresters  on  the  reservoirs  provided 
by  the  forest  beds  which  are  said  to  conserve 
the  rainfall  and  to  regulate  runoff.  Such 
reservoirs  are  largely  ideal  and  are  ordinarily 
of  small  relative  importance.  The  investigator 
will  hunt  in  vain  in  the  forest  bed  for  the 
stored  water  which  is  claimed  to  regulate  and 
auement  the  flow  of  streams. 

There  is  no  mystery  about  the  actual  reser- 
voirs which  supply  the  streams  of  Wisconsin. 
A  visit  to  the  lakes  and  swamps  will  show  a 
quantity  of  water  therein  contained  which  is 
manifest  and  not  to  be  questioned.  An  exca- 
vation into  the  drainage  will  uncover  the  un- 
derground sand  and  gravel,  and  the  water  is 
there  in  great  quantities.  Its  presence  or  im- 
portance cannot  be  questioned.  The  surface 
waters  from  lakes  and  ponds,  and  the  ground 


waters  from  sands  and  gravel,  are  well-known 
resources  from  which  extensive  public  and 
private  water  supplies  are  often  obtained ;  but 
the  history  of  water  supply  engineering  fails 
to  furnish  one  instance  where  a  forested  area, 
as  such,  has  been  given  any  consideration  in 
the  selection  of  a  water  supply. 

FORESTRY    IN  WISCONSIN. 

Since  the  claims  made  for  reforestation  in 
Wisconsin  are  essentially  the  same  as  those 
advanced  in  many  other  States,  the  following 
quotation  from  the  report  of  the  State  For- 
ester of  Wisconsin  for  1907  and  1908,  with  Mr. 
Mead's  discussion  of  the  forester's  statements, 
are  of  general  interest.  To  quote  from  the 
forester's  report : 

"In  this  country  the  most  careful  records 
have  been  taken  for  ten  years  of  stream  flow 
in  forested  and  non-forested  watersheds  in 
the  San  Bernardino  Mountains  of  California, 
and  the  results  are  most  interesting,  as  will  be 
seen  from  Tables  I  and  II : 

"It  will  be  noted  from  the  above  that  the 
runoff  in  the  non-forested  basin  was  69  per 
cent,  while  in  the  forested  basins  it  was  only 
from  28  to  36  per  cent,  a  tremendous  gain  for 
the  streams  protected  by  forests.  But  still 
more  instructive  is  the  following  table: 

"This  table  shows  the  wonderful  influence 
that  forests  have  in  regulating  and  sustaining 
stream  flow.  The  second  month  after  the  rain 
had  ceased  to  fall,  the  forested  areas  were 
giving  off  from  66  to  74  acre  feet  and  the  non- 
forested  only  2.  In  June,  three  months  after 
the  rain  had  ceased  to  fall,  the  forested  areas 
were  still  showing  from  25  to  30  acre  feet, 
while  the  flow  from  the  non-forested  area  had 
entirely  ceased. 

"The  water  powers  of  our  rivers  are  one  of 
the  most  valuable  assets  of  the  State,  but,  as 
can  readily  be  seen,  unless  the  forests  at  the 
headwaters  of  these  rivers  are  protected,  the 
melting  snows  in  the  spring  will  cause  fresh- 
ets for  a  few  weeks  and  then  during  the  sum- 
mer months  the  water  will  be  so  low  that  mills 
using  water  power  must  either  shut  down  en- 
tirely or  else  run  only  a  portion  of  the  time. 
The  development  of  the  water  powers  of  Wis- 
consin is  in  its  infancy,  and  as  the  lumber  in- 
dustry dies  out  and  we  look  more  and  more 
to  manufacturing,  all  water  powers,  large  and 
small,  will  become  increasingly  valuable  and 
the  necessity  of  protecting  them  more  appar- 
ent." ("Report  of  the  State  Forester  of  Wis- 
consin for  1907  and  1908.) 
mead's  discussion  of  state  forester's  state- 
ments. 

The  principal  reason  assigned  in  this  report 
for  the  necessity  of  reforestration  is  the  pro- 
tection of  the  head  waters  of  streams.  If 
forests  are  really  to  be  considered  of  such, 
great  advantage  to  stream  flow,  it  is  unfortu- 
nate that  the  relations  assumed  to  exist  be- 
tween forests  and  stream  flow  have  not  been 
discussed  at  greater  length  and  some  evidence 
produced  which  would  tend  to  show  some  pos- 
sible relation  between  them.  If  forestry  is  of 
such  great  value  to  stream  regulation  in  Wis- 
consin, it  would  seem  that  proof  of  these  facts 
might  be  found  in  the  State  itself  and  without 
seeking  evidence  under  conditions  so  obviously 
different  from  Wisconsin  conditions  as  they 
must  be  on  the  Pacific  Coast. 

Tn  view  of  what  has  already  been  presented 
in  these  pages,  it  must  be  clear  to  any  reader 
that  the  simple  comparison  of  the  flow  of  two 


streams,  one  forested  and  one  deforested,  will 
be  of  no  value  as  proof  of  forest  influences 
unless  it  is  clearly  shown  that  in  all  other 
physical  conditions  the  drainage  areas  are  sim- 
ilar. The  rainfall  on  the  forested  areas  de- 
scribed by  the  State  forester  is  almost  50  per 
cent  greater  than  on  the  unforested  areas;  so 
in  this  respect  the  areas  are  not  comparable, 
and  no  other  physical  data  except  area  and 
flow  are  given. 

If  these  tables  are  of  any  value  whatever  in 
the  discussion  of  this  subject,  they  show  that 
the  forests  on  the  San  Bernardino  Mountains 
have  greatly  decreased  the  annual  flow  of  the 
streams,  but  have  stored  and  distributed  the 
remaining  water  to  greater  advantage  through- 
out the  year. 

It  is  worthy  of  note  that  the  annual  runoff 
of  the  deforested  stream  is  much  greater  than 
of  the  forested,  a  "tremendous  gain,"  accord- 
ing to  the  State  forester,  which  a  hydraulic 
engineer  who  is  interested  in  the  conservation 
of  water  may  not  be  able  to  recognize,  for  it 
is  evident  that  if  the  forester's  deductions  from 
these  tables  are  correct,  the  planting  of  a  for- 
est on  a  watershed  involves  a  tremendous  loss 
of  water  to  the  stream,  and  that  stream  regu- 
lation can  be  secured  without  such  loss  by  a 
reservoir  system.  However,  it  is  not  believed 
by  the  writer  that  such  an  assumption  is  just 
to  the  actual  results  of  forestation.  and  that 
no  such  sacrifice  of  runoff  will  follow  refor- 
estation. 

Mr.  Mead  gives  a  table  showing  the  annual 
cut  of  lumber  in  Wisconsin  from  1873  to  1908, 
inclusive.  This  table  shows  that  the  heaviest 
cuttings  of  timber  took  place  from  1880  to 
perhaps  1900.  The  best  timber  has  been  cut 
and  logging  is  now  on  the  decline  The  ef- 
fects of  deforestation  on  the  flow  of  streams 
should,  therefore,  be  manifest  by  any  records 
which  cover  the  flow  of  streams  in  the  north- 
ern part  of  the  State  from  1890  to  date,  and 
that  record  going  back  to  1880  or  to  1870  would 
cover  a  still  greater  period  of  deforestation 
and  should  show,  to  a  still  greater  extent,  the 
effects,  if  any,  of  the  removal  of  forests  on 
the  flow  of  the  streams  of  the  State.  Fully 
one-half  of  the  bulletin  is  devoted  to  a  study 
of  hydrographs  of  Wisconsin  rivers,  showing 
the  flow  from  1870  to  date,  and  from  these 
Mr.  Mead  draws  his  conclusions  relative  to 
the  effect  of  deforestation  on  stream  flow 
which  are  included  in  the  summary  of  conclu- 
sions at  the  end  of  this  abstract. 

drainage  area. 

The  shape  and  size  of  the  drainage  area  has 
much  to  do  with  the  regularity  of  stream  flow. 
The  greater  the  area,  the  more  apt  are  the 
conditions  thereon  to  vary  on  various  portions 
of  the  same.  Almost,  or  quite  all.  of  the  va- 
rious modifications  which  are  discussed  in  this 
bulletin  may  exist  on  various  portions  of  the 
valley  of  a  great  river:  and  these  local  condi- 
tions will  greatly  modify  and  radically  affect 
the  character  of  the  runoff  on  the  immediate 
streams.  Most  storms,  for  example,  are  more 
or  less  limited  in  extent,  and.  while  they  may 
occur  uniformly  over  a  small  area,  they  will 
differ  widely  over  a  broad  area.  The  natural 
result  is  that  the  smaller  drainage  areas  will 
usually  possess  wider  variations  from  mini- 
mum to  maximum  flow,  while  the  greater 
drainage  areas  are  subject  to  less  relative  vari- 
ation or  at  least  are  not  subject  to  such  ex- 
treme variations. 


TABLE   II.— RAPIDITY   OF   DECREASE   IN   RUNOFF  AFTER  THE  CLOSE  OF  THE  RAINY 


Area  of 
catchment 
basin. 
Sq.  mi. 
0.70 
1.05 
1.47 


SEASON. 


Condition 
as  to 
cover. 

Forested  .... 

Forested   

Forested  .... 
Non-forested 


Precipita- 
tion. 

Inches. 
1.6 
1.6 
1.6 
1. 


April  run-off       May  run-oft       June  run-off 


per 
sq.  mile. 
Acre  feet. 
153— 
l-!6— 
166— 
56— 


per 
sq.  mile. 
Acre  feet. 
06— 
70— 
74— 


per 
sq.  mile. 
Acre  feet. 
05  

30— 
30— 
0 
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The  arrangement  of  the  tributary  streams 
may  also  largely  affect  this  condition  on  the 
main  river.  If  the  branch  tributaries  leave 
the  main  stream  at  many  different  points  along 
its  course,  even  a  general  storm  will  assure 
the  discharge  of  the  various  tributaries  reach- 
ing the  main  stream  at  different  times,  and  will 
thus  modify  the  food  conditions  on  the  same. 
Where,  however,  the  tributaries  enter  the  main 
stream  at  or  near  the  same  point,  and  the 
system  is  fan-shaped  in  character,  a  general 
storm  may  concentrate  the  flow  from  the  vari- 
ous tributaries  which  will  affect,  in  this  man- 
ner, the  flow  of  the  main  stream  and  occasion 
larger  floods  than  would  occur  under  other 
conditions. 

CHARACTER  OF  THE  STREAM  BED. 

The  slope  of  the  bed  of  the  stream  may  also 
have  much  to  do  with  the  flood  conditions  in 
its  lower  portion.  A  high  slope  of  the  tribu- 
tary streams  may  bring  the  storm  waters  rap- 
idly into  the  main  valley,  and,  on  account  of 
the  lower  gradient  in  the  main  stream,  a  more 
or  less  extensive  flood  condition  may  result. 
The  section  of  the  stream  itself  has  very  much 
to  do  with  the  character  of  the  flow.  Narrow 
gorges  with  steep  sides  result  in  high  rises, 
where  a  broad  valley  will  permit  the  overflow 
and  a  broadening  out  of  the  stream  with  com- 
paratively little  rise.  Falls  and  rapids,  instead 
of  high  gradients,  will  result  in  a  less  rapid 
flow  of  streams  in  the  immediate  reaches,  and 
prevent  the  more  rapid  discharge  which  would 
occur  if  the  gradient  was  more  uniformly  dis- 
tributed along  the  entire  length  of  the  stream. 
The  direction  of  the  flow  of  the  stream  may 
have  much  to  do  with  the  flood  conditions.  In 
the  Mississippi  Valley,  the  spring  conditions, 
approaching  first  from  the  south,  melt  the  ice 
from  the  lower  river,  and  the  river  rapidly 
clears  from  south  to  north  without  producing 
congested  flood  conditions.  The  Ohio  River, 
on  the  other  hand,  running  in  a  westerly  direc- 
tion, is  affected  by  the  approach  of  spring 
more  uniformly  throughout  its  drainage  area, 
and  the  result  of  the  spring  floods  on  this 
river  is  therefore  more  intense.  On  the  Red 
River  of  the  north,  which  flows  from  Minne- 
sota north  into  Hudson  Bay,  the  ice  on  the 
headwaters  is  more  apt  to  break  up  and  start 
out  earlier  than  the  ice  on  its  lower  courses. 
Ice  jams  and  floods  are  apt  to  result  from 
these  effects  which  are  seldom  found  on  the 
rivers  flowing  from  the  north  to  the  south. 

ARTIFICIAL   CONTROL   OF  STREAMS. 

The  normal  effects  of  dams  and  similar 
structures  on  the  flow  of  a  stream  are  much 
the  same  as  natural  falls  and  rapids.  The 
gradient  of  the  river  is  reduced,  the  velocity 
decreased,  and  the  effect  of  minor  variations  is 
materially  modified.  A  series  of  water  power 
dams  in  normal  use  may,  from  the  contingen- 
cies of  such  use,  exert  a  more  or  less  radical 
effect  on  normal  flow. 

Reservoirs. — Artificial  storage  reservoirs,  by 
means  of  which  the  flood  waters  can  be  re- 
tained by  controlling  work  and  discharged 
during  periods  of  minimum  flow,  have  a  much 
greater  effect  on  the  control  of  a  stream  than 
can  possibly  obtain  by  the  same  area  of  nat- 
ural lakes,  ponds,  swamps,  and  marshes,  the 
flow  from  which  is  not  artificially  controlled. 
The  effect  of  extensive  reservoir  systems  may 
materially  modify  and  control  low  water  flow 
of  a  river,  and,  when  extensive,  may  be  made 
the  principal  factors  in  river  control.  Such 
reservoirs  where  they  occupy  but  a  small  pro- 
portion of  the  drainage  area  supplying  them, 
arc  not  seriously  influenced  in  their  effects  by 
evaporation.  Evaporation  may  be  materially 
increased  by  the  construction  of  reservoirs, 
but  such  evaporation  occurs  from  that  portion 
of  the  water  that  would  otherwise  pass  away 
in  flood  flows,  so  that  the  net  result  from  the 
reservoir  is  to  materially  modify  and  increase 
tin  low  water  flow  of  the  stream. 

Manv  writers  have  described  the  great  re- 
sults that  might  be  obtained  by  the  storage  of 
water  in  the  improvement  of  navigation,  the 
increase  in  water  powers,  the  prevention  of 
floods,  etc.  As  a  rule,  the  results  as  described 
bv  these  writers  are  ideal  only  and  cannot  be 
rerili/ed  The  practicable  limits  of  storage 
are  not  so  extensive  as  are  usually  imagined. 

The  onlv  practicable  method  of  regulating 


stream  flow  for  purposes  of  water  power,  irri- 
gation, navigation,  and  other  uses  of  civiliza- 
tion is  by  the  construction  of  reservoirs  where 
suitable  sites  for  the  same  are  available.  The 
construction  of  an  extensive  reservoir  system 
on  a  large  river  is  usually  a  very  expensive 
matter  and,  as  a  general  rule,  it  is  found  in- 
expedient to  carry  such  construction  to  a  suf- 
ficient extent  to  result  in  a  very  marked  in- 
crease in  the  low  water  conditions  of  flow  of 
a  river,  either  for  water  power  or  navigation 
purposes.  On  small  streams  reservoir  systems 
that  will  conserve  the  waters  for  water  sup- 
plies, irrigation,  and  even  for  water  power, 
when  high  heads  are  available,  are  often  prac- 
ticable. If  the  value  of  these  hydraulic  re- 
sources increases,  it  may  be  found  that  much 
greater  developments  of  reservoirs  on  large 
streams  will  be  desirable  in  the  future  than 
have  been  financially  practicable  in  the  past. 

CONCLUSIONS. 

From  his  detailed  study  of  the  general  rela- 
tions affecting  stream  flow,  Mr.  Mead  draws 
some  valuable  and  conservative  conclusions. 
Some  of  these  conclusions,  relating  solely  to 
Wisconsin  conditions,  are  omitted,  while  others 
which  mention  Wisconsin  conditions  are  given 
since  they  apply  equally  well  in  many  other 
States.  All  of  the  conclusions  of  general  ap- 
plicability are  given. 

CONCLUSIONS. 

Relating  to  stream  flow  in  general: 

1st.  That  in  general  the  quantities  and  varia- 
tions of  stream  flow  are  due  to  a  large  number 
of  concomitant  factors,  some  fixed  and  some 
variable,  each  having  an  influence  in  propor- 
tion to  its  own  character  and  intensity  and  the 
relative  character  and  intensity  of  every  other 
factor.  The  combinations  of  these  factors  are 
so  numerous,  and  differ  so  widely  even  on  a 
single  drainage  area,  that  no  problem  of  flow 
can  be  determined  even  approximately  from  a 
consideration  of  the  factors  themselves  except 
by  means  of  a  comparison  with  the  actual  rela- 
tive effects  under  circumstances  more  or  less 
similar  to  those  under  investigation. 

2nd.  That  the  difference  between  the  flows  of 
Wisconsin  streams  having  essentially  the  same 
quantity  and  distribution  of  precipitation,  de- 
pends primarily  on  geological  and  topograph- 
ical conditions,  including  the  relative  amounts 
of  natural  storage  resulting  therefrom. 

3rd.  That  the  mean  annual  stream  flow  on 
any  stream,  and  the  variation  in  the  stream 
flow  throughout  the  year,  depend  mainly  on 
the  quantity  and  distribution  of  the  precipita- 
tion, modified  by  temperature  conditions. 

4th.  That  extreme  floods  are  due  to  the  si- 
multaneous occurrence  of  temperature  and  pre- 
cipitation conditions,  favorable  to  excessive 
runoff,  and  that  no  practicable  works  of  man, 
such  as  drainage  works,  reservoirs,  or  refores- 
tation, can  materially  affect  the  flood  peaks  on 
the  larger  Wisconsin  rivers. 

Relating  to  the  regulation  of  stream  flow  by 
reservoirs : 

5th.  That  the  ideal  regulation  can  never  be 
realized  on  Wisconsin  streams,  and  seldom  be 
approximated  except  on  small  streams  of  ex- 
ceedingly limited  area. 

fith.  That  the  uses  for  which  reservoir  sys- 
tems may  be  constructed  are  essentially  antag- 
onistic and  that  the  specific  use  to  which  they 
should  be  applied  must  depend  on  the  local 
conditions  which  may  modify  the  relative  val- 
ues of  the  services  which  they  can  fulfill. 

Relating  to  the  effect  of  forests  on  stream 
flow : 

7th.  That  if  forests  have  any  effect  on 
stream  flow  that  can  be  assigned  a  practical 
value,  such  effects  must  be  manifest  by  an 
actual  change  in  the  conditions  of  flow  when 
deforestation  occurs,  and  that  if  deforestation 

is  not  accompanied  by  an  actual  change  in  the 

stream  conditions,  the  effects  arc  entirely  the- 
oretical and  practically  valueless. 

8th.  That  in  general  the  deforestation  or  cut- 
ting of  timber  in  Wisconsin  has  had  no  ma- 
tt rial  effect,  cither  favorable  or  adverse,  on 
the  high  water,  mean  water,  or  low  water  flow 
of  the  streams,  or  on  the  regularity  of  such 
flow. 

Olh.  That  on  the  Wisconsin  River  the  changes 
in  the  original  conditions  due  to  drainage,  de- 
forestation, etd  have  not  affected  the  mean 


and  low  water  flow  but  may  have  slightly  im- 
proved the  regularity  of  the  ratio  of  precipi- 
tation to  runoff,  and  may  have  slightly  in- 
creased the  ratio  of  high  water  peak  to  mean 
water;  but  that  such  effects  have  been  insig- 
nificant and  of  no  material  advantage  or  dis- 
advantage to  the  flow  of  the  stream,  and  that 
the  flow  of  the  Wolf  River  and  of  the  Upper 
Mississippi  River  shows  no  such  changes  in 
flood  peaks  or  betterment  in  regularity. 

10th.  That  while  theoretically  forests  will 
decrease  the  amount  of  precipitation  reaching 
the  earth's  surface — thus  decreasing  the  water 
supply  of  streams — and,  under  certain  circum- 
stances, may  afford  a  limited  storage  which 
may  aid  in  the  regulation  of  stream  flow,  yet 
the  examination  of  the  actual  flow  of  the 
streams  of  Wisconsin  shows  no  indication  of 
such  effects. 

11th.  That  if  any  effects  on  stream  flow  have 
resulted  from  deforestation  they  have  been 
entirely  counteracted  and  obscured  by  the 
drainage  of  marshes,  the  clearing  of  farm 
lands,  the  second  growth  of  timber  and  brush, 
or  other  similar  occurrences. 

12th.  That  so  far  as  all  evidence  examined 
is  concerned,  there  is  nothing  to  show  that 
the  planting  of  forests  in  Wisconsin  would  in 
any  way  add  to  or  take  away  from  the  quantity 
or  regularity  of  stream  flow,  or  decrease  the 
flood  heights. 

13th.  That,  therefore,  the  reforestation  of 
the  headwaters  of  Wisconsin  streams  cannot 
be  expected  to  add  to  the  quantity  or  regularity 
of  the  power  which  may  be  developed  on  any 
stream,  or  to  change  or  improve  the  flow  of 
the  stream  for  any  other  useful  purpose. 

Finally : 

14th.  That  the  changes  and  variations  in  the 
flow  ratio  in  Wisconsin  rivers  are  due  to  un- 
determined factors  which  modify  the  precipi- 
tation-runoff relations  as  similar  indeterminate 
factors  modify  the  amount  and  distribution  of 
the  annual  rainfall.  Such  phenomena  occur 
in  cycles,  and  are  not  found  to  be  continuously 
favorable  or  unfavorable  to  the  quantity  or 
regularity  of  stream  flow. 

15th.  That  the  flows  of  Wisconsin  streams, 
as  shown  by  their  total  annual,  mean  annual, 
and  maximum  and  minimum  flows,  have  neith- 
er increased  nor  decreased  during  the  last 
thirty-five  or  forty  years  except  as  such  in- 
crease or  decrease  has  been  caused  by  the  an- 
nual and  seasonal  variation  in  the  quantity  and 
distribution  of  the  rainfall,  together  with  the 
modifying  effects  of  the  accompanying  tem- 
perature. 


On  the  Lackawanna  cut-off  between  Hopat- 
cong  and  Slate  ford,  where  some  of  the  heavi- 
est cutting  and  embankment  in  railroad  con- 
struction is  being  done,  a  huge  blast  was  re- 
cently set  off  which  dislodged  10,500  cu.  yds.  of 
material.  A  tunnel  4  by  5  ft.  was  driven  into 
the  side  of  the  hill  and  terminated  in  a  cross 
tunnel  of  the  same  section,  91  ft.  in  length. 
The  amount  of  explosives  placed  in  the  tunnel 
was  21,250  lbs.  of  Tudson  R.  R.  P.,  and  12,000 
lbs.  of  60  per  cent  Red  Cross  dynamite. 


Electrification  Costs. — The  following  data 

are  given  by  \V.  S.  Murray  in  a  paper  before 
the  American  Institute  of  Electrical  Engi- 
neers: Power  houses  can  be  constructed,  de- 
pending upon  the  capacity,  from  $00  to  $110  a 
kilowatt;  line  construction  for  one,  two,  four 
and  six  tracks  can  be  erected  at  costs  varying 
respectively  from  $1,000  to  $7,000;  from  $8,000 
to  $15,000;  from  $25,000  to  $40,000;  $40,000  to 
$i;o,ontl  a  mile;  the  fluctuation  in  cost  for  these 
respective  constructions  depending  entirely 
upon  the  standards  elected,  which  are  inclusive 
of  the  consideration  of  importance  of  track,  in 
turn  bringing  into  consideration  the  advisa- 
bility of  wood  and  steel  and  steel  post  con- 
struction, cross  catenary  and  bridge  span  con- 
struction, single  or  compound  catenaries,  etc., 
also  the  cost  of  overhead  yard  construction 
can  vary  from  $1,500  to  $3,000  a  mile,  depend- 
ing upon  number  of  tracks  spanned  and  type 
of  construction  selected.  Locomotives  of  the 
passenger  road  and  switching  type,  depending 
upon  the  nature  of  their  service,  can  vary  in 
CO»l  from  $25,000  to  $45,000  a  unit. 
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STEAM    AND    ELECTRIC    RAILWAY  SECTION 


Unique  Features  in  the  Construction 

of  a  Railroad  in  Southern  Illinois. 

During  the  past  nine  years  the  C,  B.  &  Q. 
R.  R.  has  followed  a  systematic  plan  for  se- 
curing a  low-grade  line  from  Concord 
through  central  Illinois  to  the  Ohio  River.  In 
1902  the  control  of  the  Jacksonville  and 
Southeastern  R.  R.  was  secured,  and  in  1904 
this  line  began  operating  as  a  part  of  the 
Burlington.  This  line  extended  from  Jack- 
sonville to  Centralia,  and  like  many  of  the 
older  roads  had  been  built  with  alignment 
and  grades  not  suited  to  modern  requirements. 
In  1906  extensive  realignment  and  grade  re- 
duction was  carried  out,  with  the  result  that 
the  line  was  reduced  to  a  0.3  per  cent  virtual 
grade  northbound,  and  0.4  per  cent  south 
bound.    In  1905-06  an  extension  of  53  miles 


was  built,  the  new  terminus  being  at  Herrin, 
111.  The  work  on  this  extension  was  com- 
paratively light. 

During  the  past  year  this  line  has  been  ex- 
tended from  Herrin  to  the  Ohio  River  at 
Metropolis,  111.  It  is  probable  that  few  lines 
have  been  built  that  involved  such  a  variety 
of  problems  as  this.  A  high  range  of  hills, 
an  extension  of  the  Ozark  mountains,  lies 
across  the  western  and  central  parts  of  the 
state,  and  interposes  a  serious  obstacle  to  the 
construction  of  a  low-grade  line  south  from 
Herrin.  Lying  between  the  southern  edge 
of  this  range  of  hills  and  the  Ohio  River 
is  a  cypress  swamp  varying  from  four  to  ten 
miles  in  width. 

The  line  through  the  hills  will  involve  ulti- 
mately a  tunnel  5,190  ft.  long  under  the  sum- 
mit near  Groveville.  Approaching  this  tunnel 
from  the  south  will  be  a  0.7  per  cent  helper 


grade  four  and  one-half  miles  long.  The 
tunnel  and  the  heavy  work  near  the  summit 
have  been  avoided  temporarily  by  connections 
with  the  C.  &  E.  I.  R.  R.,  a  line  that  prac- 
tically parallels  the  new  line  through  the  hills, 
and  arrangements  made  for  joint  operation 
over  this  line  between  a  point  6  miles  north 
of  the  summit  and  West  Vienna,  a  station 
on  the  C.  &  E.  I.  R.  R.,  10  miles  south  of  the 
summit.  This,  however,  is  only  a  temporary 
arrangement,  and  it  is  planned  to  build  the 
low-grade  line  through  the  summit  within 
the  next  two  or  three  years. 

THE  LINE  ACROSS  THE  SWAMPS. 

The  location  of  the  line  across  the  swamps 
of  the  Ohio  River  bottoms  is  shown  by  Fig. 
1.  No  accurate  surveys  of  these  swamps  have 
ever  been  made,  and  the  outline  shown  on 
the    map    is    therefore    approximate.  Fur- 
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thermore  this  outline  shows  only  the  well-de- 
fined portions  of  the  swamps,  great  portions 
of  the  bottoms,  not  indicated  as  swamp  on 
the  map,  being  subject  to  long  periods  of 
overflow.  It  was  therefore  necessary  to  build 
an  embankment,  broken  only  by  an  occasion- 
al ridge  or  knob,  across  6  miles  of  swamp  in 
which  the  water  varied  from  5  to  8  ft.  in 
depth.  In  addition  to  this  the  swamp  con- 
tained a  dense  growth  of  cypress  and  under- 
brush. 

Instead  of  the  method  of  dumping  from 
temporary  trestle,  usually  employed  in  such 
cases,  an  ingenious  use  was  made  of  the  drag- 
line excavator.  A  view  of  this  machine  is 
shown  by  Fig.  2.  Except  at  a  few  points 
where  shallow  water  necessitated  a  transfer  of 
the  machine  to  cribbing  or  skids,  it  was  oper- 
ated entirely  from  a  barge.  In  the  few  places 
where,  the  country  was  open  it  was  necessary 


to  anchor  the  barge  by  means  of  spuds.  On 
the  greater  part  of  the  works,  however,  it  was 
possible  to  anchor  by  means  of  cables  at- 
tached to  near-by  trees  or  stumps. 

The  excavator  with  which  this  work  was 
done  (shown  by  Fig.  2)  was  small  in  com- 
parison with  most  modern  machines.  Power 
was  supplied  by  a  vertical  high-pressure  tub- 
ular boiler.  The  main  engine  for  operating 
the  hoist  and  drag-line  drums  had  9xl0-in. 
double  cylinders,  while  the  auxiliary  engine 
for  operating  the  swinging  drum  had  5x><-in. 
cylinders,  with  link  reversible  motion.  The 
boom  was  of  wood,  40  ft.  long,  and  operated 
by  a  hand-power  winch.  A  \Vz-yA.  bucket 
was  used.  The  machine  is  capable  of  digging 
at  any  point  in  a  circle  90  ft.  in  diameter. 

The  greatest  difficulty  experienced  in  this 
work  was  caused  by  the  dense  growth  of 
timber  that  covered  most  of  the  swamp.  A 
machine  of  this  kind  can  easily  excavate  be- 
tween stumps  under  ordinary  conditions.  Ow- 
ing to  the  fact  that  most  of  the  excavation 
was  under  water,  this  could  be  done  only  to  a 
limited  extent,  and  it  was  therefore  necessary 
as  a  rule  to  clear  the  areas  required  for  exca- 
vation and  to  blast  out  the  stumps. 

The  material  encountered  in  the  swamps 
was  sticky  and  therefore  hard  to  handle  in 
an  excavator  bucket ;  but  it  held  well  when 
placed  in  the  embankment ;  and  little  trouble 
was  experienced  from  slides  or  caving. 

THE  TERMINALS  AT  METROPOLIS. 

The  present  terminal  of  the  line  is  at 
Metropolis,  but  complete  surveys  and  plans 
for  a  bridge  over  the  Ohio  River  have  been 
made  and  it  is  planned  to  extend  the  line 
ultimately  to  Paducah,  Ky.,  where  connection 
will  be  made  with  the  Illinois  Central  Ry.  and 
the  Nashville,  Chattanooga  &  St.  Louis  Ry. 
At  Metropolis  collection  is  made  with  a  branch 
of  the  Illinois  Central  Ry.,  and  small  yards 
are  provided  for  traffic  originating  or  termin- 
ating at  this  place.  But  the  important  feature 
at  this  point  is  the  connection  with  Ohio 
River  traffic,  and  especially  with  car  ferries 
that  will  operate  for  the  present  between 
Metropolis  and  Paducah. 

At  Metropolis  the  difference  between  high 
water  and  low  water  is  52  ft.  It  is.  there- 
fore, necessary  to  employ  a  transfer  bridge  or 
cradle  that  will  be  extremely  flexible  in  the 


Fig.  2 — Drag-Line  Excavator. 
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matter  of  adjustment  to  stage  of  river.  For 
this  purpose  a  double-track  movable  bridge 
will  be  constructed  operating  on  a  double- 
track  incline  laid  on  a  3  per  cent  grade.  The 
incline  will  extend  into  the  river  a  sufficient 
distance  to  support  the  structure  when  placed 
for  transferring  at  extreme  low  water.  The 
bridge  will  be  of  wood,  275  ft.  in  length,  in 
panels  of  15  ft.  Each  bent  will  be  sup- 
ported by  two  standard  car  trucks,  one  on 
each  track  of  the  incline.  At  the  river  end 
of  the  bridge  will  be  placed  a  steel  apron  30 
ft.  in  length  and  capable  of  a  small  vertical 
adjustment  for  fitting  to  the  deck  of  the 
barge.  At  the  shore  end  "feather"  rails  will 
be  provided,  which  will  slide  on  the  rails  of 
the  incline  track  when  the  bridge  is  being 
shifted.  The  bridge  will  be  moved  up  or 
down  the  incline  as  required  by  means  of 
drum  and  cable,  and  will  be  held  in  place  by 
brakes  operating  against  the  supporting 
wheels. 


A  Labor  Saver  for  Unloading  Rails 
from  End  Door  Box,  Stock 
or  Coal  Cars. 

BY  F.   L.  GUY.* 

Frequently  steel  rails  are  shipped  from  the 
mills  in  end  door  box,  stock  or  coal  cars,  and 
for  railroads  in  the  West  this  is  very  often 

End  of  Car 


of  railroads  in  the  West  utilize  these  stock  cars 
for  rail. 

To  unload  rails  for  relaying  from  flat  cars  is 
a  simple  proposition.  The  car  stakes  are  taken 
out  and  the  rails  are  pinched  off  the  sides  of 
the  cars  with  pinch  or  lining  bars.  When  the 
rails  are  pinched  off  they  fall  on  the  shoulder 
of  the  roadbed  and  no  further  handling  is  nec- 
essary except  to  butt  them  against  the  rail  that 
has  been  thrown  off  before.  There  is  nec- 
essary for  this  work  about  eight  men  on  each 
side  of  the  flat  car  and  about  as  many  men  on 
each  side  on  the  car. 

To  unload  rails  from  box,  stock  or  coal  cars 
is  a  very  different  proposition.  It  is  necessary 
to  have  two  ropes  about  50  ft.  long.  On  one 
end  of  each  rope  a  ring  about  3  in.  in  diam- 
eter is  fastened,  and  on  the  other  end  is  a 
hook  made  from  Vz  or  %-in.  round  iron  with 
a  square  turn.  This  hook  must  be  small 
enough  to  go  into  the  bolt  holes  of  the  rail 
that  is  being  unloaded. 

A  man  is  stationed  on  each  side  of  the  track 
about  50  ft.  from  the  end  of  the  car.  Each 
man  has  a  lining  bar,  and  they  jab  their  bars 
down  between  the  ties  and  then  drop  the  rings 
on  the  end  of  the  ropes  over  the  tops  of  the 
bars  and  let  the  rings  drop  to  the  ground. 
The  hooks  on  the  other  ends  of  the  ropes  are 
then  inserted  into  the  bolt  holes  of  two  rails, 
one  on  each  side  of  the  car.  The  car  is  then 
moved  ahead,  and  the  rails  into  which  the 


ft.  long  and  two  pieces  of  1  x  3-in.  by  4-ft. 
strip  iron.  The  rail  is  bent  into  an  A  shape 
and  the  ends  are  turned  up  a  little  to  check 
the  fall  of  the  rail  that  is  being  unloaded. 
The  strips  of  iron  are  bolted  to  the  web  of 
the  rail  about  IV2  ft.  from  the  apex  and  are 
to  balance  the  A-frame  and  keep  the  ends 
away  from  the  end  of  the  car.  The  strips 
should  be  bent  upward  and  should  be  turned 
so  as  to  get  a  good  bearing  against  the  bottom 
of  the  floor  of  the  car.  The  ends  of  the  A- 
frame  should  extend  about  3%  ft.  from  the 
end  of  the  car.  This  is  to  keep  the  rail  which 
is  being  unloaded  from  jumping  over  when 
it  falls  out  of  the  car. 

The  men  with  the  bars  should  place  them  on 
the  outside  of  the  track  rails,  as  near  as  pos- 
sible to  the  ends  of  the  ties,  and  when  the  car 
is  moved  ahead  the  ends  of  the  rails  in  which 
the  hooks  are  fastened  will  fall  to  the  ground 
on  the  outside  of  the  track  rails,  and  when 
the  other  ends  of  the  rail  slide  out  of  the  car 
they  will  fall  on  the  A-frame  and  slide  down 
and  fall  outside  of  the  track  rails  on  to  the 
shoulder  where  they  will  be  out  of  the  way. 

This  device  saves  the  work  of  about  eight 
men,  as  the  rails  do  not  have  to  be  lifted  out 
from  between  the  track  rails,  and  it  also  saves 
time  for  the  entire  crew,  as  they  do  not  have 
to  wait  until  the  rails  are  taken  out  of  the 
way.  The  design  of  the  strips  can  be  varied 
to  suit  anv  make  or  class  of  cars.    Thev  can 
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the  case.  This  comes  on  account  of  the  scarc- 
ity of  flat  cars,  or  to  save  back  haul  on  empty 
cars.  Thousands  of  stock  cars  are  shipped 
into  Chicago  from  the  West  every  month,  and 
there  are  not  many  articles  that  can  be  loaded 
in  these  cars  for  the  West.    A  large  number 
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hooks  are  fastened  slip  out  of  the  car  and  fall 
in  between  the  track  rails.  Men  are  then  as- 
sembled around  the  two  rails  which  have  just 
fallen,  and  they  throw  them  out  on  the  shoul- 
der of  the  roadbed. 

The  device  which  is  shown  by  the  accom- 
panying sketch  is  to  throw  the  rails  out  on  the 
shoulder  when  they  come  out  of  the  cars.  It 
consists  of  a  light  rail  say  48  or  52  lbs.  about  10 


also  be  shifted  up  or  down  the  A-frame  to  suit 
local  conditions.  When  one  car  is  unloaded 
the  A-frame  can  be  lifted  off  and  placed  on 
another  car  by  four  men  and  very  little  time 

is  lost. 

This  device  in  about  this  same  form  has 
been  used  on  the  Atchison,  Topeka  &  Santa  Fe 
Ry.,  Eastern  Lines,  for  some  little  time  with 

considerable  success. 


Types  of  Storage  Plants  for  Anthracite 

Coal ;  Their  Economic  Features 

and  Cost  of  Construction 

and  Operation.* 

Storage-plants  vary  much  in  detail  of  de- 
sign, but  may  be  generally  divided  into  two 
classes — non-mcchanical  and  mechanical  stor- 
age— with  the  following  types: 


plants  being  combinations  of  both  types.  I 
have  taken  as  mechanical  storage,  all  plants 
using  machinery  in  storing  coal,  and  as  non- 
mechanical  those  storing  by  dumping,  without 
regard  to  the  occasional  incidental  use  of 
machinery  for  reloading  in  some  of  the  non- 
mechanical  plants  above  described. 
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Stocking  on  the  surface. 
Slocking  from  trestles. 
Stocking  from  trestles. 

Stocking  In  bins. 

Sticking  hy  en  Me  railway  and  dump-earn. 
Stocking  from  trestles. 

MKOHANICAL. 
Stocking  by  traveling-cantilever  trimmer. 
Trevellng  or'  fixed  tramways. 

I  lodge  system.    Slocking  by  truss-lrlm- 

rners  In  conical  piles. 
Slocking  by  traveling  trimmer. 


■  {■'loading  by  band  or  steam-shovel. 
l{eloadlng  by  band  or  steam-shovel. 
Reloading  by  tunnel  with  or  without  doek- 

scrapers. 
Reloading  by  tunnels. 
Reloading  by  hand  or  from  bins. 
Reloading  by  hand,  scrapers,  or  hvdranl- 

Icklng, 

Reloading  by  hydraulicklng, 

Stocking     and     reloading     by  traveling 

buckets. 

Reloading  by  swinging  conveyors. 
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[limits.     Slocking  by   fixed  trim 


Iteloadlng     by  tunnel 

conveyors. 
Iteloadlng  by  Tra versl ng- con veyors  or 
tunnel  and  dock -scrapers. 


and     I  in  vcrslng- 
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1  in  line  between  the  non  mechanical  ind 

the  mechanical  types  is  hard  t*>  draw,  so  many 

'Abstracted  from  a  paper  by  it.  v.  Norrle, 
Journal  American  Institute  of  Mining  Knginccrw, 
.lone,  I'll  1 
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ihniif<  Storage,  The  simplest   method  <>f 

slocking  large  volumes  of  coal  consists  in 
forming   a   dump   mi    a    Inirlv  |e\c|  surface, 


laying  temporary  tracks  on  the  accumulating 
stock,  and  raising  and  shifting  these  as  the 
storage,  grows  in  extent  and  height.  Reload- 
ing is  accomplished  either  by  steam-shovels  or 
grab-bucket  cranes,  operated  from  the  edges 
of  the  pile  from  tracks  which  are  shifted  as 
reloading  progresses.  This  plan  is  only  suit- 
able for  temporary  storage  of  steam  sizes. 
Only  one  size  can  be  stored,  the  breakage  is 
excessive  in  any  event,  and  prohibitory  with 
prepared  sizes,  no  rescreening  is  possible,  and 
the  cost  of  operation,  not  including  waste, 
approximates  20  to  '25  cts.  per  ton  handled. 

Trestle-Storage. — A  method  of  storage  now 
in  general  use  in  retail  yards,  and  also  at- 
tempted on  a  larger  scale,  consists  of  a  trestle 
of  the  height  of  the  proposed  top  of  the  pile, 
over  which  the  loaded  cars  are  dumped,  form- 
ing a  long  pile  of  usually  only  moderate 
height,  sizes  being  separated  by  partitions. 
Reloading  is  accomplished  usually  by  hand. 
Trestle  storage  is  small  in  capacity  for  the 
cost,  expensive  in  operation,  high  in  breakage, 
and  is  generally  costly  and  inefficient  :  it  does, 
however,  permit  (he  storage  of  various  sizes. 
Its  use  slit  Mild  be  COnAned  to  small  retail 
yards,  used  for  transport  to  proper  screens  for 
final  reloading. 

Trestlt-ond-Tunnel  Storage. — A  more  effi- 
cient type  of  trestle  storage  unites,  with  the 
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trestle-stocking,  the  provision  of  a  tunnel  un- 
der the  trestle  for  reloading.  The  coal  is  fed 
into  cars  in  this  tunnel  through  gates,  and 
the  cars  may  be  either  regular  railroad  equip- 
ment or  narrow-gage  dump-cars.  Breakage 
is  excessive,  including  not  only  that  incident 
to  the  trestle-storage,  but  to  drawing  at  least 
a  portion  of  the  coal  from  the  center  of  the 
pile  under  pressure.  Except  with  the  use  of 
separate  screening-plant,  no  xescreening  is 
possible ;  and  further,  less  than  60  per  cent 
of  the  coal  is  tributary  to  the  tunnel  by  grav- 
ity, and  the  two  outlying  wedge-shaped  piles 
must  be  transported  to  the  tunnel  by  hand,  or 
better,  by  the  use  of  dock-scrapers,  which  are 
also  occasionally  used  for  extending  the  stor- 
age beyond  the  gravity-range  of  the  trestle. 

Bin-Stocking. — In  general,  the  construc- 
tion consists  of  wooden  bins  traversed 
by  railroad  tracks  from  which  the  vari- 
ous sizes  and  types  of  coal  are  dumped, 
each  in  its  appropriate  bin.  Reloading 
is  usually  accomplished  by  cars  passing 
under  the  bins,  either  on  the  surface  or  more 
frequently  in  tunnels.  To  reduce  the  danger 
from  fire,  the  movement  of  the  reloading-cars 
is  usually  by  gravity  or  by  rope-haulage.  The 
individual  bins  are  necessarilv  limited  in  ca- 


readily  to  covering  for  weather  protection. 

Hillside  Storage. — Given  a  not  impracticable 
hill,  a  plant  consists  essentially  of  one  or 
more  dumping  tracks  at  the  top,  which  in  the 
older  forms  of  plant  are  necessarily  on  rather 
high  trestles.  The  coal  is  dropped  from  these 
trestles  (the  fall  being  broken  as  much  as 
possible  by  chutes)  and  spreads  down  the 
hillside  until  arrested  by  walls,  barriers,  or  by 
a  level  space  at  the  bottom.  But  little  coal  can 
be  reloaded  directly  by  gravity  except  the  layer 
which  may  be  held  by  a  retaining  wall  at 
the  bottom,  so  it  is  usual  to  reload  by  hand, 
or  better,  by  the  use  of  dock  scrapers  or 
swinging  conveyors  along  the  level  space  at 
the  bottom  of  the  plant. 

In  one  large  plant  almost  all  the  coal  is 
put  into  a  conveyor  at  the  foot  of  the  hill 
and  scraped  to  a  central  screen  house,  where 
it  is  thoroughly  rescreened  and  all  tfie  sizes 
recovered.  In  other  cases  reloading  is  done 
over  fixed  or  shaking  screens  placed  at  inter- 
vals above  the  tracks,  and  the  screenings  from 
these  are  taken  by  cars  or  conveyors  to  a 
small  screen  house  for  separation.  In  many 
cases  the  difficulty  of  handling  at  the  foot 
of  the  hill  is  solved  by  the  use  of  hydraulick- 
ing  water,  best  heated  in  winter,  which  is 
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plant.  The  breakage  of  coal  is  somewhat 
large. 

From  the  above  it  appears  that  the  non- 
mechanical  plants  are  generally  expensive, 
both  to  erect  and  to  operate,  do  not  generally 
lend  themselves  to  the  necessary  screening, 
and  involve  a  serious  breakage  of  coal.  On 
the  other  hand,  they  are  suitable  to  small 
quantities  of  storage,  lend  themselves  to  sep- 
aration of  sizes  and  qualities,  and  are  in  gen- 
eral suitable  rather  to  retail  yards  or  the 
smaller  type  of  wholesale  piers  than  to  ex- 
tensive storage. 

MECHANICAL  STORAGE  PLANTS. 

Hillside  with  Mechanical  Stocking. — The 
most  notable  plant  of  this  type  was  con- 
structed during  1905-6,  for  the  Lehigh  Valley 
Coal  Co.,  at  Hudsondale,  Pa.  Owing  to  the 
high  breakage  loss  in  prepared  sizes  in  hillside 
storage  the  plant  was  designed  and  is  operated 
exclusively   for  the   storage  of   small  sizes. 

The  hillside  selected  was  fairly  straight 
and  true  in  grade,  but  required  heavy  earth- 
work for  the  reloading  tracks,  and  the  stocking 
track  at  the  head  of  the  hill  was  inaccessible  at 
reasonable  grades  with  prohibitory  cost,  and  is 
reached  by  an  engine  plant.    The  plant,  Fig. 
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Fig.    1. — Hillside    Storage     Plant,     Lehigh    Valley  Coal  Co.,  Hudsondale,  Pa.    Plan  and 

Cross  Section. 


pacity  to  from  50  to  10U  tons  each,  and  an 
extensive  plant  covers  a  very  large  area. 
One  such  plant  at  the  seaboard  has  384  bins, 
reloading  into  cars  in  nine  tunnels,  and  cov- 
ers approximately  9  acres.  Such  a  plant 
costs  in  excess  of  $3  per  ton  of  capacity  to 
erect,  requires  an  enormous  amount  of  tim- 
ber, with  resulting  large  fire-hazard  and  high 
maintenances  charges,  and  the  operating  ex- 
penses approach  10  cts.  per  ton. 

A  great  advantage  is  the  practicability  of 
storing  many  sizes  and  kinds  of  coal,  and 
keeping  separate  many  small  consignments. 
The  breakage  in  this  type  of  plant  is  very 
serious.  The  loss  at  seaboard  on  1,000,000 
tons  of  prepared  and  pea  coal  in  about  the 
usual  proportions,  would  amount  to  $545,000, 
or  54%  cts.  per  ton,  in  addition  to  the  cost  of 
storage. 

Cable-Railroad  Storage. — A  modification  of 
the  bin  and  tunnel  type  involves  the  use  of 
cable  or  gravity  return  cars,  running  out  on 
trestles  over  bins  or  surface  storage,  and 
dumping  their  contents  at  the  desired  points. 
This  type  is  used  at  many  retail  yards  and 
at  transfer  points,  especially  where  water- 
borne  coal  is  transferred  to  yards  or  cars. 
The  plant  is  moderate  in  first  cost,  economical 
in  operation,  but  high  in  breakage ;  does  not 
permit  rescreening  except  as  a  separate  opera- 
tion, and,  being  of  timber,  is  subject  to  de- 
structive fires.    It  does,  however,  lend  itself 


used  under  considerable  pressure  to  carry  the 
coal  to  the  conveyors  or  cars  for  reloading. 
This  solves  the  problem  of  frozen  coal  as 
far  as  the  storage  plant  is  concerned ;  but 
arrangements  must  be  made  for  the  disposal 
of  the  water,  and  in  winter  shipments  the 
coal  reaches  its  destination  frozen. 

Where  various  sizes  are  stored  it  is  neces- 
sary to  provide  partitions  between  the  sec- 
tions. These  usually  take  the  form  of  fences 
of  heavy  planking  supported  by  large  vertical 
posts,  and  braced  by  a  forest  of  props.  The 
downward  motion  of  the  coal  has  a  strong 
tendency  to  dislodge  these  supports,  with  re- 
sultant heavy  maintenance  cost.  Moreover, 
to  avoid  admixture  of  dirt  with  the  coal,  it 
has  been  found  necessary  to  protect  the  entire 
hillside,  either  by  paving,  planking,  or  con- 
crete. This  is  particularly  necessary  where 
water  is  used  in  reloading. 

The  cost  of  installing  a  hillside  storage  plant 
of  this  type  is  about  $1.60  per  ton  of  capacity 
complete,  including  railroads,  trestles,  parti- 
tions, water  supply,  conveyors,  screen  house, 
and  planking.  With  concreted  or  paved  hill- 
side the  cost  would  probably  be  a  little  higher. 
The  operating  cost,  exclusive  of  fixed  charges 
and  deterioration  of  coal,  but  including  labor, 
repairs,  power,and  shifting  cars,  will  approxi- 
mate 10  cts.  per  ton  for  the  coal  passed 
through  storage,  dependent,  as  in  all  cases  of 
storage  operating  cost,  on  the  activity  of  the 


1,  differs  from  all  previous  hillside  plants 
in  many  particulars.  Owing  to  the  configura- 
tion of  the  ground  the  loaded  cars  are  hoisted 
up  a  plane  500  ft.  long  on  a  30  per  cent 
grade,  by  a  pair  of  18x30-in.  hoisting  engines, 
double  geared  16  to  1  to  a  10-ft.  drum.  The 
cars  are  pushed  up  by  a  steel  barney,  which 
returns  into  a  pit  at  the  foot  of  the  plane. 
From  the  head  of  the  plane  the  cars  run 
over  a  double  track  trestle  just  high  enough 
to  permit  dumping  the  coal  into  a  traveling 
cantilever  trimmer,  by  which  it  is  elevated 
and  discharged  on  to  the  concrete  floored 
hillside,  making  a  pile  more  than  55  ft.  deep 
at  its  maximum,  tailing  down  against  a  con- 
crete retaining  wall  extending  7  ft.  above 
the  storage  floor.  This  wall  has  a  total  height 
of  24  ft.  above  the  reloading  tracks,  and  is 
provided  with  openings  on  20-ft.  centers  dis- 
charging die  coal  over  screens  directly  into 
railroad  cars  for  shipment.  The  screenings 
are  washed  in  a  trough  to  a  small  screen 
house  at  the  lower  end  of  the  plant,  where 
they  are  rescreened  for  shipment.  As  but  a 
small  portion  of  the  coal  is  accessible  by 
gravity,  the  main  reloading  is  done  by  the 
use  of  water  pumped  from  a  nearby  creek 
to  a  storage  tank  on  the  hill  above  the  plant, 
and  used  with  hose  streams  to  wash  the  coal 
to  the  gates  and  over  the  screens. 

Railroad  cars  are  handled  by  gravity  on 
both  reloading  and  stocking  tracks,  and  the 
empty  cars  from  the  latter  are  lowered  on  a 
plane,  operated  by  a  drum  with  powerful 
air  brakes,  to  the  level  of  the  railroad. 

Except  the  hoisting  engines  for  the  loaded 
car  plane,  the  entire  plant  is  electrically  ope- 
rated and  lighted  from  a  station  included  in 
the  equipment. 

The  two  tracks  on  the  dumping  trestles 
are  at  different  elevations,  to  minimize  the 
drop  at  this  point,  and  the  chutes  under  these 
form  a  shallow  pocket  controlled  by  numerous 
gates.  This  pocket,  while  not  of  a  depth  to 
increase  the  drop  from  the  hoppers  of  the 
cars,  has  sufficient  capacity  to  give  the  trim- 
mer a  continuous  supply,  regardless  of  the 
variations  in  discharge  in  unloading  and  mov- 
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ing  the  cars.  The  cantilever  trimmer  con- 
sists of  a  platform  traveling  parallel  to  the 
dumping  trestle  on  a  16-ft.  gage  track  and 
carrying  a  cantilever  truss  equipped  with  a 
scraper  conveyor.    Except  the  drop  from  the 


aways  are  guarded  against  by  a  governor, 
which  sets  the  brake  in  case  a  safe  speed  in 
lowering  is  exceeded.    The  brake  is  also  ar- 
ranged for  hand-operation  in  emergency. 
Different  sizes  when  stored  are  either  sep- 
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Fig.    2. — Traveling-Tramway    Storage    and    Handling    Plant,    Staples    Coal    Co.,  Fall 

River,   Mass.     Plan   and  Elevation. 


cars  to  the  chutes  immediately  below  and  just 
clearing  the  hoppers,  the  only  other  drop 
involved  in  storing  coal  is  in  making  the 
first  small  pile  behind  the  bulkhead.  After 
this  reaches  the  line  of  trimmer  the  pile  is 
built  by  moving  the  discharge  outward,  and 
the  coal  from  the  end  of  the  trimmer  reaches 
the  growing  pile  without  appreciable  drop, 
and  extends  the  pile  by  avalanching,  as  pre- 
viously described. 

The  storage  floor  averages  260x1,000  ft.  on 
the  hillside.  This  was  first  traced  to  squares 
25  ft.  on  a  side,  so  designed  to  give  the  best 
slopes  without  re-entrant  angles  attainable 
without  too  serious  grading.  The  floor  thus 
prepared  was  covered  with  from  2  to  3  ft. 
of  cinders,  placed  by  the  use  of  a  temporary 
cable-way,  and  then  with  6  ins.  of  cinder- 
concrete  with  a  wearing  surface  of  1  in.  of 
cement  and  sand.  The  entire  preparation  of 
the  floor  cost  a  little  less  than  20  cts.  per 
sq.  ft.,  of  which  nearly  14  cts.  was  for  the 
concrete.  The  lowest  30  ft.  of  the  floor  is 
on  a  much  flatter  grade  than  the  rest,  and 
with  a  view  to  a  better  conduction  of  the 
water  and  coal  over  this  section  the  floor  is 
marie  with  20-ft.  corrugations,  the  bottom  of 
each  leading  to  a  gate.  Experience  has  proved 
the  advantage  of  this  arrangement,  and  fur- 
ther, that  it  would  have  been  very  advanta- 
geous to  carry  these  corrugations  the  entire 
width  of  the  floor,  as  considerable  difficulty 
is  encountered  in  washing  down  the  fine  coal 
by  reason  of  the  spreading  of  the  water.  In 
many  cases  in  reloading  the  coal  temporary 
iron  chutes  are  laid  to  prevent  this  spread. 

The  retaining  wall  was  built  of  concrete 
reinforced  with  old  wire  rope,  with  an  aggre- 
gate of  crushed  mine  refuse;  this,  by  reason 
of  its  character,  has  somewhat  deteriorated 
the  concrete,  and  the  wall,  while  designed 
amply  against  overturning,  and  anchored  back 
by  numerous  tie-rods,  has  been  forced  for 
ward  to  some  extent  in  places,  probably  by 
the  freezing  of  water  in  the  fill  behind  it. 

The  problem  of  letting  down  the  loaded  cars 
was  solved  by  the  use  of  a  second  plane, 
single  track,  with  a  barney  ahead  of  the  cars 
dilappe&ring  at  the  bottom  into  a  pit  The 
controlling  drum  lowers  by  means  of  a  band 
brake  on  an  asbestos  lined  brake- wheel,  ope- 
rated by  a  standard  Wcstinghousc  air-brake 
equipment)  mpplied  with  air  by  an  automatic 
electrically  driven  air  pump.  The  barney  is 
hoisted  by  a  small  motor,  clutch  connected  to  a 
train  of  gearing  operating  llie  drum,  and  run- 


arated  by  temporary  bulkheads  or  the  edges 
of  the  piles  are  allowed  to  mix,  the  sizes  being 
separated  by  the  shipping  screens. 

As  this  plant  is  used  (and  is  suitable)  only 
for  the  small  sizes  of  coal,  the  question  of 
breakage  is  not  of  supreme  importance,  and 
no  accurate  figures  are  available  as  to  its 
amount.  From  observation  I  would  consider 
it  small,  probably  not  much  exceeding  that  in 
a  .standard  Dodge  plant.  The  entire  cost  in- 
cluding all  charges  approximated  $1.50  per 
ton  of  capacity,  and  when  in  active  operation 
the  handling  cost  has  reached  the  record  fig- 
ure of  1.25  cts.  per  ton  handled  through  the 
plant. 

Traveling  or  Fixed  Tramzvay  Storage. — The 
tramway  type  of  storage,  stocking  and  reload- 
ing by  traveling  buckets,  while  in  very  gen- 
eral use  for  ore-storage,  has  been  but  little 
used  for  stocking  anthracite  on  an  extensive 


100  ft.  cantilever-extension  and  40-ft.  back-pro- 
jection. The  truss  is  55  ft.  high  above  the  rail 
at  the  traveler,  and  the  bottom  member  has 
an  elevation  of  40  ft.  above  the  storage 
ground.  The  truss  is  supported  by  a  tower, 
spanning  the  reloading  tracks  and  containing 
the  engines  and  boiler  for  operation.  The 
outboard  end,  supported  by  an  A-frame,  trav- 
els on  a  single  rail,  outside  of  which  the 
stocking  track  is  elevated  to  such  a  height 
that  cars  can  be  dumped  into  small  hoppers, 
50-ft.  centers,  from  which  the  coal  is  drawn 
into  5-ton  buckets,  supported  on  traversing 
truck.  One  bucket  is  hoisted,  carried  along 
the  truss,  lowered,  and  dumped  on  the  stock 
pile  while  its  companion  is  being  filled;  these 
buckets  dump  automatically  only  when  resting 
on  the  stock  pile.  Reloading  is  accomplished 
by  the  use  of  a  3-ton  "shovel  bucket,"  which 
is  filled  by  pulling  it  over  the  surface  of  the 
coal,  and  dumped  by  hand  into  cars  at  the 
reloading  tower. 

While  a  large  storage  at  low  cost  per  ton 
is  attained,  the  handling  capacity  of  the  plant 
is  small,  the  average  rate  of  stocking  is  but 
83  and  of  reloading  70  tons  per  hour,  woe- 
fully insufficient  for  a  plant  of  this  capacity. 
This  condition  could,  of  course,  be  remedied 
by  the  use  of  several  trusses,  which,  however, 
would  greatly  increase  the  cost  of  installation. 
The  breakage,  particularly  in  reloading,  is 
heavy,  and  on  this  account  the  plant  is  chiefly 
used  for  the  smaller  sizes.  The  original  cost 
of  construction  is  said  to  have  been  but  $60,- 
000,  or  60  cts.  per  ton  of  rated  capacity.  The 
present  cost  would  be  at  least  50  per  cent 
greater.  The  cost  of  operation  averages 
slightly  over  5.5  cts.  per  ton  for  stocking 
and  about  the  same  amount  for  reloading  on 
a  total  exceeding  150,000  tons  handled,  includ- 
ing all  labor,  repairs,  and  train  service,  but 
not  interest  charges  or  depreciation  of  plant. 

An  interesting  plant  of  this  type  is  situated 
at  Fall  River,  Mass.  The  plant  consists,  Fig. 
2,  of  a  traveling  tramway,  with  cantilever 
extension  over  the  pockets  and  hinged  bridge 
extension  to  extend  over  the  barges.  The 
tramway  is  hung  from  its  supports  by  a  num- 
ber of  thin  eye-bars,  giving  flexibility  suffi- 
cient to  permit  of  swinging  11.5°  either  side 
of  the  center  line,  allowing  a  variation  of  50 
ft.  each  way  over  the  pockets,  which  is  neces- 
sary to  permit  of  the  selection  of  pockets  for 
various  sizes  of  coal.  Unloading,  both  from 
the  barges  and  from  stock,  is  done  by  means 
of  a  2-ton  clam-shell  bucket,  in  which  coal  is 
carried  to  the  desired  point,  lowered,  and  let 
out  either  on  the  storage  pile  or  in  the 
pockets,  which  are  large  enough  to  receive  it. 


TOWER  INCLINE  AND  RELOADER 
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TRACK  HOPPERS  AND  TRIMMER  TRUSSES 

Fig.  3. — Standard  Type  of  Dodge  Storage  Plant. 


scab',  largely  on  account  of  excessive  break 
age,  the  impracticability  of  rcscrccning  before 
i  esliipiiicnt,  and    small    handling  capacity. 

I  be  largest  plant  of  tins  type  for  anthracite 
storage  was  built  for  l  oxe  liros.  \  C  o.,  at 
Roan  Junction(  Pn.,  with  a  capacity  of  100,000 
Ions  iii  a  continuous  pile,  since  increased  to 

more  than  160,000  tons.    TMi  plant  consisis 

essentially  of  traveling  truss,  '225  ft,  span,  with 


The  plain  handles  both  anthracite  and  bi- 
tuminous coal,  as  may  be  required,  and  in 
reloading  from  stock  the  tramway  is  assisted 
by  a  locomotive  crane  with  clam  -.hell  bucket 
of  0.5  ton  capacity. 

The  cost  of  operation  in  the  plant  has 
been  reduced  to  about  one  third  of  its  pre- 
vious cost.  The  total  cost  of  the  plant  was 
about    $80,000,    and    the    saving    by    its  use 
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exceeded  10  cts.  per  ton  on  150,000  tons 
handled  per  year,  besides  reducing  the  screen- 
ings from  7  to  less  than  4  per  cent.  The 
guaranteed  speed  of  operation  is  100  tons  per 
hour,  which  rate  in  practice  has  been  nearly 
doubled  in  emergency. 

In  general  the  tramway  system,  within  its 
limitations,  is  probably  the  lowest  in  first  cost 
of  all  the  storage  systems,  while  the  operating 
cost  is  between  that  of  the  non-mechanical 
and  the  large  mechanically    operated  plants. 


and  covers  both  floors,  leaving  only  a  small 
crescent-shaped  pile  outside  its  r<;ach  on  each 
floor.  These  piles  are  handled  either  by  hand 
or  by  dock  scrapers  to  within  reach  of  the 
end  of  the  reloader.  The  reloader-truss, 
carrying  the  moving  conveyor  on  its  faces, 
is  fed  by  power  against  the  bottom  of  the 
pile,  being  operated  from  a  station  on  the 
pivot,  from  which  a  full  view  of  the  opera- 
tion is  assured.  As  the  piles  cone  down  by 
avalanching,  and  not  by  continuous  rolling, 


Power  is  provided  for  the  operation  of 
each  unit  from  engines  or  motors  in  a  house 
adjoining  the  reloading  tower.  The  trimmer 
conveyors,  while  occasionally  driven  by  mo- 
tors at  the  top  of  the  trusses,  are  usually 
operated  by  rope-drives  from  the  engine  house 
to  the  head  sheaves  on  the  trusses,  with  the 
object  of  minimizing  the  weight  on  the  truss 

It  is  evident  that  but  one  size  and  kind  of 
coal  should  be  stored  in  any  one  pile,  and 
this  limitation,  involving  the  installation  of 
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Fig.  4. — Ransom  Plant,   Lehigh  Valley  Coal  Co.    Plan  and  Cross  Section. 


The  principal  advantages  of  this  type  are  low 
first  cost,  flexibility,  moderate  labor  cost  and 
repairs ;  the  disadvantages,  large  space  occu- 
pied by  reason  of  relatively  low  piles,  danger 
from  wind,  excessive  breakage  (from  the 
tendency  of  the  operators  to  dump  the  buck- 
ets without  lowering  to  the  stock  pile),  and 
lack  of  facilities  for  rescreening  in  loading 
out  from  stock. 

Dodge  Storage  System. — The  Dodge  system 
fills  more  nearly  than  any  other  the  condi- 
tions of  an  ideal  plant.  In  its  standard  form, 
Fig.  3,  anthracite  is  stored  in  conical  piles 
by  means  of  a  trimmer  truss  carrying  a  flight 
conveyor,  with  a  movable  bottom,  which  dis- 
charges at  the  apex  of  the  growing  conical 
pile,  and  reloading  is  accomplished  by  a  hori- 
zontal swinging  truss,  placed  between  two 
conical  piles,  carrying  on  its  edge  a  flight  con- 
veyor. This  conveyor  takes  the  coal  from 
the  edge  of  the  conical  pile,  draws  it  to  a 
central  point,  and  by  a  change  in  direction 
carries  the  coal  up  an  incline  to  a  tower,  in 
which  it  is  thoroughly  screened  on  its  way 
to  the  car. 

The  trimming  conveyor  is  supported  by  a 
light  hinged  arch  truss  of  span  suited  to 
the  size  of  the  pile,  with  a  pitch  equal  to 
the  angle  of  repose  of  the  coal,  carrying  in 
its  bottom  member  the  trough-and-chain  con- 
veyor, which  returns  over  the  top.  The  bot- 
tom of  the  trough  is  a  single  movable  strip 
of  sheet  steel  wound  on  a  drum  at  the  foot 
of  the  truss  and  pulled  by  power  up  the  truss, 
advancing  as  the  pile  grows,  leaving  an  open 
bottom  above  the  point  of  discharge,  thus 
minimizing  the  breakage  at  this  point,  as  the 
coal  is  merely  shoved  out  on  to  the  point  of 
the  conical  pile  and  builds  the  pile  by  ava- 
bnching  rather  than  by  rolling.  The  thrust 
of  the  arch-truss .  is  taken  up  by  tie-rods  ex- 
tending under  the  storage  floor,  and  wind- 
pressure  is  provided  for  by  guy-ropes  extend- 
ing abpve  the  surface  of  the  coal  to  anchor- 
ages outside  the  piles.  The  trimming  con- 
veyor extends  from  the  foot  of  the  truss 
on  a  catenary  curve  to  an  extension  under 
the  dumping  tracks,  where  hoppers  are  pro- 
vided, feeding  the  conveyor  to  capacity  by 
adjustable  gates 

Two  trimming  trusses  with  respective 
track  hoppers  and  a  central  reloader  form  a 
unit  of  construction. 

The  reloader  is  pivoted  between  the  two 
piles,  and  swings  on  curved  supporting  tracks, 
just  clearing  the  outer  ends  of  the  trusses, 


it  is  often  necessary  to  back  out  the  reloader 
in  a  hurry  to  avoid  having  it  buried.  The 
movement  is  accomplished  by  wire  cables 
which  lie  along  one  of  the  circular  tracks 
under  the  coal,  and  the  ends  of  which  coil 
on  reversing-drums  in  the  engine  house,  con- 
trolled by  clutches  from  the  operator's  plat- 
form. 

At  trijj  pivot-end  of  the  reloader  the  chain 
carrying  the  conveyor-flights  is  deflected  up 
an  incline  to  the  reloading  tower.  In  the  case 
of  the  largest  piles,  the  strain  from  this  ex- 
tension has  proved  too  great  for  the  Dodge 
chain  necessarily  employed  in  making  this  turn, 
and  separate  conveyors  are  installed  on  the 
reloader  and  tower.  The  reloader-conveyor 
in  this  case  transfers  to  the  tower-conveyor. 

The  reloading  tower  contains  shaking 
screens  of  ample  capacity  to  fully  rescreen 
the  coal,  and  after  passing  over  these  the 
coal  goes  by  a  chute  to  the  cars  for  reship- 
ment.  These  loading  chutes  are  long  and 
originally  caused  considerable  breakage,  but 
the  later  ones  are  covered  and  provided  with 
an  end-gate,  by  means  of  which  the  chutes 
can  be  kept  full  and  the  coal  poured  from 


numerous  piles,  is  the  most  serious  objection 
to  the  system. 

The  approximate  cost  of  the  machinery  and 
trusses,  per  ton  of  capacity,  varies  greatly 
with  the  size  of  unit-piles.    The  following  is 
a  table  of  approximate  costs: 
Capacity.       Diameter.  Height.  Cost 
Tons.  Feet.        Feet.  per  ton. 

120,000  333  85  $0.6625 

100,000  313  80  0.72 

80,000  293  74  0.8125 

60,000  263  67  0.995 

50,000  248  63  1.08 

40,000  230  58%  1.265 

30,000  208  53  1.54 

This  is  for  plants  of  2  units.  To  this  amount 
must  be  added  the  cost  of  foundations,  track- 
hopper  pits,  preparation  of  floors,  central  power 
plant  (steam  or  electricity)  and  power-distribu- 
tion, drainage,  screen-house  for  screenings,  and 
railroad  tracks,  scales  and  yards. 

The  most  modern  plants  have  been  built 
of  great  capacity,  with  large  unit-piles  of  from 
50,000  to  60,000  tons  capacity,  with  the  result 
of  reducing  the  first  cost  of  a  complete  plant 
from  $1.50  per  ton  of  capacity  for  a  300,000- 
ton  plant,  with  25,000-ton  units,  to  $1.06  per 
ton  for  a  480,000-ton  plant,  with  60,000-ton 
units.    Depending  upon  the  size  of  units,  the 
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Combined  "V"  Bucket  Elevator  &  Conveyor 

Fig.  5. — Erie  Railroad  Covered  Storage  and   Transfer    Plant,    Hammond,    Ind.  Cross 

Section. 


the  end  without  the  velocity  which  would  be 
acquired  in  a  free  slide  for  the  length  of  the 
chute. 

The  screenings  are  collected  in  hoppers  in 
the  towers,  and  in  modern  plants  they  are 
taken  to  a  separate  screen  house  for  re- 
preparation  into  marketable  sizes,  either  by 
long  conveyors  or  by  cars,  with  rope  or  loco- 
motive haulage. 


handling  capacity  varies  from  50  to  150  tons 
per  hour  for  stocking  or  reloading,  which 
speed  is  attained  easily  in  actual  work,  in- 
cluding the  time  lost  in  spotting  and  opening 
the  hcpper-bottom  steel  cars. 

Owing  to  the  thorough  rescreening  in  use, 
the  breakage  in  handling  by  this  type  of  plant 
is  quite  accurately  known.  In  the  operation 
of   a   typical   modern    plant    the  following 
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breakage  calculation  from  cleaned-up  piles  has 
been  recorded.  The  amount  screened  out  as 
smaller  sizes  is  as  follows: 

Rice, 
Buck-  barley- 


Stove.  Nut. 
Size  Stocked.  Pet.  Pet. 

Egg    8.9  2.4 

Stove    3.9 

Nut  

Pea   

Buckwheat 


Pea.  wheat,  and  dirt. 


Pet. 
0.58 
0.93 
1.40 


Pet. 
0.50 
0.63 
1.10 
1.01 


Pet. 
1.S2 
0.37 
0.36 
0.37 
0.56 


down  rolls  and  a  full  set  of  screens  for  sep- 
arating the  screenings  into  sizes,  which  are 
shipped  directly  from  the  screen  house  pock- 
ets. 

The  site  selected  is  a  favorable  one  for 
this  type  of  storage.  No  excessive  grading 
was  required,  and  drainage  is  available,  so 
that  it  is  the  practice  to  use  water  for  re- 
loading frozen  coal. 

As  in  all  plants  of  this  type,  the  capacity  of 


Fig.    6. — Covered    Storage  Plant, 


Lehigh    Valley  Coal  Co.,  West  Superior,  Wis. 
Section. 


Cross 


This  loss,  figured  on  1,000,000  tons  of  as- 
sumed quantities  of  each  size  passing  through 
storage,  is  $53,561.25,  or  5.36  cts.  per  ton. 

The  cost  of  operation,  fairly  averaged  at 
5  cts.  per  ton  handled  each  way,  is  extremely 
variable,  dependent  upon  the  activity  of  the 
plant.  For  a  large  tonnage  it  has  been  as 
low  as  2.4  cts.  per  ton,  and  for  three  consecu- 
tive months  it  averaged  4.6  cts.  per  ton,  in- 
cluding all  labor,  repairs,  and  supplies,  but 
not  interest,  taxes,  or  depreciation,  with  occa- 
sional jumps  to  35  cts.  or  40  cts.  per  ton  dur- 
ing inactive  times  when  but  little  coal  was 
handled  and  the  fixed  charges  for  attendance 
dominated  the  cost. 

An  essential  feature  of  this  type  of  plant 
is  ample  railroad  trackage.  A  plant  of  500,- 
000  tons  capacity  will  be  nearly  1.5  miles  long, 
and  will  contain  in  the  aggregate  about  10 
miles  of  tracks. 

The  power  required  to  operate  a  plant  of 
this  type  was  determined  for  a  60,000-ton  unit, 
two  30,000-ton  piles,  at  the  McClellan  plant  of 
the  Susquehanna  Coal  Co.,  to  be : 

I.H-P. 

Engine  and  attached  machinery,  light   15.5 

No.  1  trimmer-conveyor,  empty   37.0 

No.  1  trimmer-conveyor,  loaded   53.5 

No.  2  trimmer-conveyor,  empty   36.7 

No.  2  trimmer-conveyor,  loaded   53.3 

Reloader-conveyor,  empty   38.7 

In  the  screen  house  and  on  the  towers, 
each  shaking  screen,  6x12  ft.  in  size,  required 
2.62  hp.  for  operation.  At  the  time  when 
this  test  was  made  reloading  was  not  in 
progress,  so  no  test  could  be  made  on  the  re- 
loader  actually  in  service. 

The  most  recent  plant  of  the  standard 
Dodge  type  was  erected  in  1907-08,  for  the 
Lehigh  Coal  &  Navigation  Co.,  at  Hauto, 
Pa.  The  detailed  costs  of  this  plant  are  avail- 
able through  the  courtesy  of  W.  A.  Lathrop, 
President,  and  Baird  Snyder,  Jr.,  General 
Superintendent  of  the  company. 

The  plant  consists  at  present  of  four  30,000- 
ton  and  two  60,000-ton  piles,  total  capacity 
240,000  tons,  arranged  in  line  on  one  side  of 
the  tracks,  the  other  side  being  reserved  for 
extensions.  At  the  present  time  two  more 
60,000-ton  piles  arc  being  erected,  increasing 
the  capacity  t©  300,000  tons,  which  should  be 
available  early  in  the  summer. 

Special  features  of  the  plant  arc  electrical 
driving  from  the  central  station  of  the  Lehigh 
Coal  &  Navigation  Co.,  at  Lansford.  Farh 
unit,  two  piles  with  pivoted  reloader,  is  driven 
from  its  own  power  house;  the  transmission 
to  the  trimmers,  reloader,  and  loading-tower 
of  each  is  by  rope-drives.  Each  loading- 
tower  is  eqtliped  with  a  shaking  screen,  6x12 
ft.  screening  surface,  provided  with  a  full  set 
of  perforated  plates  for  any  si/e  of  coal.  The 

r<-«-ning<  an  washed  in  troughs  to  a  very 
complete  screen  house  at  the  lower  end  of 
the  plant.  Sufficient  grade  for  this  washing 
is  obtained  by  the  use  of  two  elevator  towers 
in  the  line  of  troughs,  which  by  raising  the 
screenings  avoid  Undue  elevation  of  the 
troughs. 

'I  he  -err  en  bouse  js  provided  with  breakmg- 


the  piles  is  rated  on  the  assumption  of 
strictly  conical  structure,  built  directly  by  the 
trimming  conveyors,  while  in  case  of  necessity 
the  piles  can  be  materially  extended  by  the 
use  of  sheet-iron  chutes  from  the  head  of 
the  trimmer.  In  this  plant  such  extension  has 
been  carried  to  the  limit  by  the  further  use 
of  plank  bulkheads  between  the  piles,  so  that 
a  rated  30,000-ton  pile  of  egg  coal  actually 
contained  70,600  tons,  more  than  135  per  cent 
above  its  rated  capacity.  The  bulkheads  are 
built  with  a  face  of  2-in.  plank,  retained  by 
cleats  of  plank  extending  into  the  body  of 
coal  and  held  against  spreading  by  the  fric- 
tion of  the  coal  itself. 

The  cost  of  the  present  240,000-ton  plant 
complete  was  $415,771.70,  or  $1,732  per  ton 
of  rated  capacity,  made  up  of  items  as  fol- 
lows : 

Per  ton 
of 
rated 
capacity. 

Grading  and  masonry  $  94,996.49k  $0,395  — 

Railroads    32,656.84  0.136 

Buildings    26,070.54      0.10S  -f 

Machinery    215,766.73     0.900  — 

Electric    installation   15,829.81  0.066 

Screen-house   ..   28,415.37     0.119  -f 

Electric  power-transmission.      2,035.92  0.008 

$113,771.70  $1,732 


handled  to  $9,263.59,  or  $0.0442  per  ton,  as 
follows : 

Amount.  Cost  per  ton. 

Superintendence   $  584.62  $0.00279 

Labor    3,541.48  0.0169 

Supplies    1,536.39  0.00732 

Repairs    80.68  0.0003 

Electric   power   1,133.67  0.0054 

Cost   $6,876.84  $0.0328 

Transportation    2,386.75  0.01143 

Total  cost  $9,263.59  $0.0442 

In  general  this  type  of  plant  combines  most 
of  the  qualifications  of  an  ideal  plant;  its 
main  disadvantages  are:  (1)  the  large  indi- 
vidual units,  with  consequent  tying  up  of 
capacity  when  but  a  small  amount  of  coal 
of  a  particular  size  or  kind  is  to  be  stored; 
(2)  expensive  operation  in  the  case  of  frozen 
coal,  with  liability  to  this  difficulty  from  the 
method  of  making  the  piles.  The  coal  can  be 
handled  with  hot  water  if  a  supply  is  available, 
but  this  requires  extensive  drainage.  This 
type  is  suited  either  to  very  extensive  storage 
of  hundreds  of  thousands  of  tons,  or  for  the 
storage  of  moderate  quantities  of  a  single 
size,  as  for  large  steam  plants. 

The  Ransom  Storage  System. — A  notable 
variation  from  the  Dodge  type  was  built  under 
my  supervision  for  the  Lehigh  Valley  Coal 
Co.,  at  Ransom,  Pa.  The  type  of  plant  erect- 
ed, Fig.  4,  varies  from  the  standard  Dodge 
type  in  the  use  of  a  traveling  trimmer-truss, 
building  a  wedge-shaped  pile  of  coal  with 
rounded  ends,  and  reloading  by  conveyors  in 
tunnels,  with  the  assistace  of  traveling  reload- 
ers,  to  a  central  loading  tower  and  screen 
house. 

The  cost  of  the  plant  complete,  including 
machinery,  power  equipment,  grading,  tracks, 
reloading  and  transfer  tower,  screen  house, 
dam,  and  a  0.5-mile  pipe  line  for  water  sup- 
ply, trestles,  rope  haulage,  and  lighting,  was 
very  close  to  $1.15  per  ton  of  capacity,  and 
the  operating  expense,  excluding  interest,  tax- 
es and  depreciation,  is  reported  as  low  as  1.75 
cts.  per  ton  handled  during  months  of  active 
operation.  No  reliable  data  from  a  full  clean- 
up are  available  as  to  breakage,  but  this  ap- 
pears to  be  somewhat  greater  than  in  a  stand- 
ard Dodge  plant. 

The  plant  as  a  wdiole  has  the  advantages 
of  low  first  cost,  cheap  handling,  large  stor- 
age for  the  area  occupied,  ease  and  cheapness 
of  extension,  exceptionally  thorough  rescreen- 
ing  and  ease  of  preparation  of  the  screen- 
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Fig.  7. — Wende  Storage  Plant,  Lehigh  Valley  Coal  Co.. 

Section. 


Buffalo.   N.   Y.     Plan   and  Cross 


The  Iwo  6(1,000  Ion  piles  now  under  con- 
trad  are  estimated  to  cost  $120,000,  which 
will  make  the  entire  cost  of  the  360,000-ton 
planl  $588,000,  or  $1.49  per  ton  of  rated  ca- 
pacity. 

I  In  cost  oi  operation  for  the  first  year 
only  is  available,  amounting  lo  209,690  tons 


i  1 1 1^  s .  low  repairs,  moderate  maintenance! 
.mkI  very  rapid  handling.  The  disadvan- 
tages are  inherent  to  the  type:  impossibility 
of  handling  more  than  one  si/e  at  a  time,  in 
either  stocking  or  reloading;  partial  mixing 
of  sizes,  except  at  a  great  sacrifice  of  capaci- 
ty; limitation  of  number  of  sizes  to  not  ex- 
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cecding  four;  some  fire  danger;  and  high  de- 
preciation on  the  wooden  trestle. 

Covered  Storage  Plants. — The  difficulties 
from  frozen  and  snow-covered  coal,  which 
are  annoying  in  the  latitude  of  New  York, 
become  so  serious  in  more  northern  regions 
as  to  warrant  expensive  arrangements  for 
their  avoidance.  As  mere  cold  involves  no 
difficulty  in  'reloading,  trouble  from  freezing 
is  cured  by  the  use  of  covered  plants. 

The  Hammond,  Ind.,  plant  of  the  Erie  R. 
R.,  Fig.  5,  of  60,000  tons  capacity,  a  building 
840  ft.  long  by  90  ft.  wide,  stores  coal  by 
a  conveyor  system,  with  cross  conveyor  in  the 
roof.  The  sizes  are  separated  by  A-parti- 
tions  and  the  walls  sustained  by  anchor-bands 
in  the  coal  itself.  Reloading  is  accomplished 
by  running  the  forward  coal  by  gravity  into  a 
longitudinal  conveyor  in  front  of  the  build- 
ing, whence  it  is  transferred  to  the  return- 
buckets  of  the  storing-conveyor,  elevated  to 
the  loading  tower,  screened  and  shipped.  The 
screenings  are  prepared  in  a  separate  building. 
The  balance  of  the  coal  in  each  pocket  is 
delivered  to  the  front  conveyor  by  traversing 
Dodge  reloaders,  one  serving  each  two  bins. 
These  are  sheltered  under  the  A-partitions 
when  the  bins  are  full.  This  plant,  which  also 
is  used  as  a  transfer  plant,  has  the  advantage 
of  covered  storage,  moderate  cost  under  the 
conditions,  good  handling  capacity  and  re- 
screening,  with,  as  its  most  serious  objections, 
fire  risk  and  excessive  breakage  from  trans- 
fers between  conveyors,  and  drop  from  the 
roof  of  the  building  in  storing  coal. 

A  better  type,  also  designed  by  the  Dodge 
Co.,  and  erected  for  the  Lehigh  Valley  Coal 
Co.  at  West  Superior,  Wis.,  to  store  coal  from 
lake  vessels,  is  practically  a  50,000-ton  trim- 
mer-truss inclosed  in  a  circular  dome-shaped 
building,  Fig.  6.  The  roof  is  supported  by 
steel-dome  construction  and  the  low  vertical 
sides  by  retaining  bands  buried  in  the  coal. 
Storing  is  accomplished  by  the  use  of  the 
usual  trimmer-conveyor  with  movable  bottom, 
the  only  drop  being  for  the  first  coal  deposit- 
ed until  this  makes  a  pile  reaching  to  the 
point  of  trimmer  entrance  into  the  building. 
Reloading  is  accomplished  by  the  use  of  a 
tunnel-conveyor  extending  to  the  center  of 
the  building,  into  which  the  coal  tributary  by 
gravity  is  admitted  by  valves  in  the  roof  of 
the  tunnel.  When  all  the  coal  thus  available 
has  been  removed,  a  reloader,  pivoted  at  the 
center  of  the  building,  has  been  uncovered 
and  this  delivers  the  balance  of  the  contents 
to  the  tunnel  conveyor.  All  the  coal  is  ele- 
vated by  this  to  a  loading  tower,  where  re- 
screening  can  be  properly  accomplished. 

The  cost  of  this  plant,  which  comprises  two 
such  buildings,  was  about  $3  per  ton  of  ca- 
pacity. Except  for  the  breakage  in  unloading 
vessels  the  stocking  breakage  should  but  little 
exceed  that  of  a  standard  Dodge  plant,  while 
the  reloading  breakage  would  be  somewhat 
greater  by  reason  of  the  drop  into  the  tunnel 
conveyor,  the  necessity  of  drawing  the  first 
of  the  coal  under  pressure,  and  the  double 
handling  by  reloader  and  tunnel  of  part  of 
the  coal. 

The  plant,  being  all  of  metal,  is  practically 
fireproof,  the  main  disadvantage  being  the 
lack  of  flexibility.  Only  one  size  of  coal  can 
of  course  be  stored  in  each  building,  and  any 
size  stored  must  be  entirely  reloaded  before 
the  building  is  available  for  a  different  size. 

A  covered  plant  of  100,000  tons  capacity, 
built  at  Wende,  near  Buffalo,  bv  the  Lehigh 
Valley  Coal  Co.,  in  1906,  Fig.  30,  has  also 
some  unique  features.  The  building  is  480 
ft.  long  by  250  ft.  wide.  The  front  and  rear 
walls,  20  ft.  high,  are  braced  by  a  retaining 
band,  and  the  end  walls  and  two  partitions 
are  secured  by  tie-rods  from  double  lines  of 
piles.  The  curved  roof  is  supported  by  steel 
trusses,  the  lower  members  of  which  are  on 
the  angle  of  repose  of  piled  coal. 

Each  of  the  three  pockets  is  provided  with 
a  central  trimmer  conveyor  for  stocking,  and 
a  central  tunnel  conveyor  with  valves  on  14- 
ft.  centers  for  reloading.  The  tunnel  convey- 
ors carry  the  coal  each  to  its  own  reloading 
tower  provided  with  proper  screening  facili- 
ties, and  the  coal  which  is  not  tributary  by 


gravity  to  the  tunnels  is  brought  to  them  by 
dock-scrapers. 

The  driving  is  done  by  rope  from  a  cen- 
trally-located engine.  The  cost  of  the  plant 
approximated  $2.25  per  ton  of  capacity,  and 
the  operating  expense  is  said  to  be  moderate. 
Breakage  should  approximate  that  of  the  plant 
previously  described,  over  which  this  plant 
appears  to  have  the  advantages  of  lower  first 
cost,  greater  handling  capacity,  less  area  occu- 
pied, and  provision  for  three  sizes  of  coal. 

In  general,  it  appears  that  mechanical  stor- 
age has  distinct  advantages  over  non-mechani- 
cal, and  the  Dodge  type  with  its  modifications 
is  best  suited  to  extensive  storage  plants,  and 
the  traveling  tramway  to  smaller  plants  and 
to  secondary  wholesalers'  installations.  All 
the  non-mechanical  plants  involve  such  serious 
breakage  in  stocking  as  to  warrant  the  greater 
first  cost  of  the  mechanical  types. 


Wholesale  Prices,  1890  to  1910. 

The  annual  report  on  wholesale  prices  just 
published  by  the  Bureau  of  Labor,  Department 
of  Commerce  and  Labor,  in  Bulletin  No.  93, 
shows  that  wholesale  prices  in  1910,  as  meas- 
ured by  the  257  commodities  included  in  its 
recent  investigation,  advanced  4  per  cent  over 
the  wholesale  prices  in  1909,  and  with  this 
advance  they  were  1.6  per  cent  above  the  high 
average  of  1907,  the  year  of  highest  prices 
within  the  period  1890 'to  1910. 

Wholesale  prices  in  1910  were  19.1  per  cent 
higher  than  in  1900;  46.7  per  cent  higher  than 
in  1897,  the  year  of  the  lowest  prices  from 
1890  to  1010 ;  16.6  per  cent  higher  than  in 
1890;  and  31.6  per  cent  higher  than  the  aver- 
age price  for  the  10  years  1890  to  1899. 

The  highest  point  reached  in  1907  was  in 
October,  from  which  month  there  was  a  gen- 
eral decline  until  August,  1908.  Beginning 
with  September,  1908,  there  was  a  monthly  in- 
crease without  a  break  up  to  March,  1910. 
Wholesale  prices  in  March,  1910,  were  higher 
than  at  any  time  in  the  preceding  20  years, 
being  7.5  per  cent  higher  than  in  March,  1909, 
10.2  per  cent  higher  than  in  August,  1908,  21.1 
per  cent  higher  than  the  average  yearly  price 
of  1900,  49.2  per  cent  higher  than  the  average 
yearly  price  of  1897,  and  33.8  per  cent  higher 
than  the  average  price  for  the  10  years  1890 
to  1899. 

Following  the  high  average  of  March,  1910, 
prices  declined  slightly  in  April,  May,  and 
June,  but  from  June  to  December,  1910,  they 
remained  at  very  nearly  the  same  level.  De- 
cember, 1910.  prices  were  1.4  per  cent  lower 
than  those  of  December,  1909,  and  2.5  per  cent 
lower  than  in  March,  1910,  but  they  were  still 
30.4  per  cent  higher  than  the  average  for  the 
10  years  1890  to  1899,  and  45.4  per  cent  higher 
than  the  prices  of  1897. 

Of  the  257  articles  for  which  wholesale 
prices  were  obtained.  148  showed  an  increase 
in  the  average  price  for  1910  as  compared  with 
1900,  26  showed  no  change,  and  83  showed  a 
decrease. 

Of  the  nine  groups  under  which  the  com- 
modities are  classified,  seven  showed  an  in- 
crease in  price  in  1910  as  compared  with  19o9, 
the  largest  percentage  of  increase  being  in 
lumber  and  building  materials,  namely,  10.7 
per  cent.  Farm  products  increased  7.5  per 
cent;  drugs  and  chemicals,  4.1  per  cent;  food, 
etc.,  3.2  per  cent;  cloths  and  clothing,  2.7  per 
cent;  while  the  miscellaneous  group  increased 
5.7  per  cent.  The  two  groups  in  which  the 
wholesale  prices  decreased  were  house  fur- 
nishing goods,  0.1  per  cent,  and  fuel  and  light- 
ing, 3  per  cent. 

The  average  wholesale  prices  of  raw  com- 
modities for  1910  were  2.1  per  cent  higher  than 
in  1909,  while  the  average  wholesale  prices  of 
manufactured  commodities  for  1910  were  4.6 
per  cent  higher  than  for  1909. 

Of  the  increases  in  prices  within  the  year 
1910  the  most  noticeable  are  as  follows:  Flax- 
seed advanced  28.9  per  cent  from  January  to 
November;  potatoes,  302.4  per  cent  from  June 
to  August;  eggs,  90.2  per  cent  from  May  to 
December;  coffee,  61.1  per  cent  from  June  to 
December;  mess  beef,  35.2  per  cent  from  Jan- 
uary to  October;  rosin,  52.4  per  cent  from 
January  to  October;  turpentine,  36.7  per  cent 


from  January  to  November;  linseed  oil,  25  per 
cent  from  January  to  November. 

A  few  of  the  articles  showing  the  most 
marked  variation  in  price  within  the  year  1910 
are  here  noted.  Plain  to  choice  wethers  de- 
clined from  an  average  of  $8.2750  in  March  to 
$3.6813  in  November,  this  being  a  decline  of 
55.5  per  cent.  Heavy  hogs  declined  2*. 7  per 
cent  from  March  to  November;  corn,  26.4  per 
cent  from  January  to  December;  dressed  mut- 
ton, 50.2  per  cent  from  April  to  November; 
corn  meal,  31.9  per  cent  from  February  to 
December;  mess  pork,  27.7  per  cent  from 
March  to  November;  short-rib  bacon,  26.4  per 
cent  from  March  to  December;  smoked  hams, 
25.1  per  cent  from  July  to  December;  lard,  25.4 
per  cent  from  March  to  December;  dressed 
poultry,  24.2  per  cent  from  April  to  December; 
Elgin  creamery  butter,  19.7  per  cent  from  Jan- 
uary to  June;  Bessemer  pig  iron,  20.6  per  cent 
from  January  to  November;  rubber,  54.2  per 
cent  from  April  to  November;  cottonseed  oil, 
34.5  per  cent  from  September  to  December. 

The  following  statement  shows  the  move- 
ment of  wholesale  prices  of  raw  and  manufac- 
tured commodities  and  of  all  the  commodities 
considered  during  the  21  years  1890  to  1910: 

RELATIVE  WHOLESALE  PRICES  OF  RAW 
AND  MANUFACTURED  COMMODITIES 
AND  OF  ALL  COMMODITIES  CONSID- 
ERED 1S90  TO  1910.  K 


(Average  price  for  1890-1899=100.0.) 

 Relative  wholesale  price.  

Manufac- 

Year.           Raw  com-  tured  com-  All  com- 
modities, modifies.  modifies. 
1S90                   115.0  112.3  112.9 

1891                   11G.3  110.6  111.7 

1892                   107.9  105.6  106.1 

1893                   104.4  10r>.9  105.6 

1894                    93.2  96.8  96.1 

1895                    91.7  94.0  93.6 

1896                    84.0  91.9  90.4 

1897                    87.6  90.1  89.7 

1S98                    94.0  93.3  93.4 

1899                   105.9  100.7  101.7 

1900                   111.9  110.2  110.5 

1901                   111.4  107.8  108.5 

1002                   122.4  110.6  112.9 

1903                   122.7  111.5  113.6 

1904                   119.7  111.3  113.0 

1905                   121.2  114.6  115.9 

1906                  126.5  121.6  122.5 

1907                   133.4  128.6  129.5 

1908                   125.5  122.2  122.8 

1909                   136.8  123.9  126.5 

1910                  139.7  129.6  131.6 


In  the  following  statement  is  shown,  by 
months,  the  movement  of  wholesale  prices  for 
each  group  and  for  all  commodities  considered 
during  the  year  1910: 

RELATIVE  WHOLESALE  PRICES  OF  COM- 
MODITIES FOR  EACH  MONTH  DUR- 
ING 1910. 
(Average  price  for  1890-1899=100.0.) 


Cloths  Fuel  Metals 

Farm  and  and  and 

Date.           pro-  Food,  cloth-  light-  imple- 

ducts.  etc.  ing.  ing.  ments. 

Januarv   169.4  129.1  126.9  121.1  129.7 

February    ....175.1  128.2  126.7  130.3  129.3 

March   181.0  130.9  126.4  130.3  128.9 

April   177.0  129.8  124.6  125.4  131.5 

May   168.5  127.8  123.8  124.2  129.9 

June   103.3  126.8  123.3  124.5  129.1 

July   161.6  128.1  121.8  123.3  12S.2 

August   161.6  129.1  121.6  123.5  127.0 

September  ...159.3  130.1  121.8  123.9  127.0 

October   155.5  129.6  122.4  122.3  127.2 

November   ...151.0  127.8  122.7  122.9  127.1 

December  ...150.5  128.9  122.S  123.8  126.S 


Av'ge,   1910.164.6      128.7      123.7      125.4  12S.5 


Lumber 

and  Drugs  House  All 
building    and  furnish-  Mis-  corn- 
Date,         mate-  chem-  ing  cella-  mo- 
rials,  icals.  goods,  neous.  dities. 

Jan  149.3  116.7  109.1  131.8  132.7 

Feb  151.5  116.8  109.7  130.6  132.9 

March    ....151.3  116.4  109.7  132.2  133.8 

April   152.0  116.2  112.4  135.1  133.3 

Mav   131.2  117.1  112.4  136.9  131.9 

June   151.6  117.0  112.4  136.1  131.1 

Julv   53.6  116.8  112.4  133.8  130.7 

August   ...155.2  116.2  112.4  135.4  131.0 

Sept  155.9  117.5  112.4  136.6  131.3 

Oct  155.9  117.5  112.4  130.6  130.8 

Nov  156.5  116.6  112.4  129.2  130.1 

Dec  156.4  11S.S  111.6  129.2  130.4 


Av.,   1910.. 153.2       117.0       111.6       133.1  131.6 

In  addition  to  the  article  on  Wholesale 
Prices,  Bulletin  No.  93  contains  also  a  rather 
full  summary  of  the  recent  report  of  the  Brit- 
ish Board  of  Trade  on  Cost  of  Living  in  the 
Principal  Industrial  Towns  in  the  United 
States,  an  article  making  comparisons  of  the 
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results  of  the  five  reports  of  the  British  Board 
of  Trade  on  Cost  of  Living  in  England  and 
Wales,  German}-,  France,  Belgium,  and  the 
United  States,  and  a  summary  of  an  important 
report  on  Hours  of  Labor  of  Men,  Women, 
and  Children  Employed  in  Factories  in  Aus- 
tria. 


Methods  of  Excavating  Ditches  with 

Elevating  Graders.* 

Ditches  of  considerable  size  can  be  con- 
structed by  means  of  elevating  graders  with- 
out the  use  of  dump  wagons.    The  accom- 


next  3  ft.  in  depth.  This  section  is  narrowed 
down  to  23  ft.  on  top,  this  being  the  width  0/ 
the  required  section  of  ditch  as  shown  by  this 
drawing.  The  first  two  operations  will,  in 
'this  case,  take  out  5  ft.  in  depth,  using  the 
method  of  working  from  the  outer  edges  of 
the  ditch  toward  the  center.  The  third  opera- 
tion consists  of  cross-firing  and  depositing  the 
earth  from  the  bottom  of  the  cut  into  the 
sections  lettered  a  in  the  figure. 

Figure  4  shows  a  side  hill  cut.  This  ditch 
cannot  be  so  economically  excavated  as  tin 
others  since  the  spoil  bank  is  limited  to  one 
side  of  the  cut  and  the  machine  operates  in 
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panying  sketches  indicate  the  types  of  ditches 
which  may  be  excavated  with  this  machine 
and  the  methods  of  attacking  the  work.  Fig- 
ure 1  shows  a  ditch  2  ft.  deep  and  4  ft.  wide 
on  the  bottom  with  l1/?  to  1  slopes.  In  cut- 
ting a  ditch  of  this  size  a  15-ft.  elevator  is 
used.  The  dirt  is  thrown  from  the  left  side 
of  the  cut  to  the  right  bank,  and  in  returning, 


one  direction  only,  making  the  return  trip 
empty. 

The  downhill  slope  is  usually  plowed  as 
indicated  in  the  figure  to  prevent  sliding  of 
the  embankment  and  to  prevent  the  larger 
chunks  of  earth  from  rolling  down  hill.  F01 
a  ditch  of  the  dimensions  indicated  an  18-ft. 
elevator  should  be  used. 
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the  dirt  is  thrown  in  the  opposite  direction. 
This  method  is  known  as  "cross-firing."  This 
is  about  the  minimum  size  of  ditch  which  can 
be  practically  excavated  in  this  manner. 

Figure  2  shows  a  ditch  which  may  be  ex- 
cavated by  the  use  of  two  sizes  of  elevators. 
The  first  2  ft.  in  depth  is  excavated  with  a 


The  daily  output  of  an  elevating  grader  as 
given  in  Gillette's  "Handbook  of  Cost  Data," 
shows  that  from  500  to  700  cu.  yds.  of  soil 
have  been  excavated  per  day  where  dump 
wagons  have  been  used  for  hauling  away  the 
material.  Some  time  is  always  lost  in  operat 
ing  with  dump  wagons  and  it  would  be  rea- 


Fig.  3. 


15-ft.  elevator  starting  the  cut  along  the  out- 
side of  the  ditch  and  working  toward  the 
center.  The  last  2  ft.  is  then  excavated  by 
an  18-ft.  elevator,  leaving  a  berm  of  about  2 
ft.  on  each  side. 

Figure  3  represents  a  ditch  which  is  deeper 
than  can  be  handled  ordinarily  with  an  clevat- 


sonable  to  suppose  that  a  larger  output  could 
be  secured  when  merely  depositing  the  spoil 
into  a  bank  parallel  to  the  work.  The  manu- 
facturers assume  that  1,000  cu.  yds.  per  10 
hour  day  can  be  handled  in  this  way.  The 
grader  is  pulled  by  means  of  10  to  12  horses 
or  by  a  15  h.  p.  traction  engine.   Two  or  three 
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Fig.  4. 


ing  grader.  By  using  the  following  method, 
however,  such  a  ditch  can  be  success  fully 
handled.  Using  a  21  -ft.  elevator  the  top  2  ft. 
are  first  excavated,  and  to  a  width  0  ft.  m 
yond  the  required  ditch  line.  Ibis  extra  sec 
lion  taken  out  will  be  refilled  from  the  bottom 
cut.    The  second  operation  is  to  excavate  the 
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men  are  required  to  drive  the  horses  and  two 
men  to  Operate  the  grader. 

In  the  ordinarj  power  station,  the  cost  i>f 
fuel  ranges  from  40  tO  50  per  cent  of  the  en- 
tire operating  cost,  so  (hat  an  economy  of  1U 
per  cent  on  the  coal  bill  represents  a  MtVing  of 
about  5  per  cent  on  the  whole  cost  of  running 
the  plant. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  us.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mention  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufactur- 
ers. , 

Gas  Traction  Engines.— Paper,  4%x6%  ins., 
110  pp.    Gas  Traction  Co.,  Minneapolis,  Minn. 

This  is  a  neat  booklet  containing-  full-page  il- 
lustrations of  gas  traction  engines  as  employed 
in  numerous  kinds  of  hauling  and  for  operation 
of  various  machines  by  belt.  Complete  descrip- 
tions of  the  various  work  for  which  this  ma- 
chine may  be  employed,  showing  in  each  case 
the  cost  of  the  work  and  giving  comparative 
cost  of  the  work  as  done  by  other  methods.  Il- 
lustrations of  parts  are  given  with  descriptions 
and  specifications. 

Sturtevant  Ring- Roll.— Paper,  3%x6%  ins.,  8 
pp.    Sturtevant  Mill  Co.,  Boston,  Mass. 

This  booklet  describes  and  illustrates  the 
Sturtevant  grinding  rolls  in  detail. 

Steam  Hydraulic  Presses. — Paper,  6x9  ins.,  24 
pp.  Mesta  Machine  Co.,  Oliver  Bldg.,  Pittsburg 
Pa. 

This  catalog-  gives  full-page  illustrations  and 
diagrams  of  the  steam-hydraulic  forging  and 
bending  presses  from  100  to  15,000  tons  ca- 
pacity. The  large  presses  are  of  the  4-coIumn 
type,  but  the  small  ones  can  be  built  of  the 
single  frame  type  up  to  450  tons  capacity.  The 
steam  intensifier  cylinder  is  directly  connected 
to  the  hydraulic  pressure  cylinder  and  the  pow- 
er is  transmitted  direct  from  the  steam  cylinder 
by  means  of  the  steam  piston  rod  to  the  pres- 
sure cylinder. 

Tobin  Bronze.— Paper,  4x6%  ins.,  32  pp.  An- 
sonia  Brass  and  Copper  Co.,  99  John  St.,  New 
York. 

This  booklet  gives  acid  and  steam  tests, 
crushing,  tortional  and  tensile  strength  of  this 
material  and  several  testimonials  from  users. 
It  is  used  for  pump  linings,  yacht  shafting,  disc 
valves,  bushings  and  many  other  purposes. 

Asbestos  Shingle  Patent. — Paper,  3%x6  ins., 
4  pp.  H.  W.  Johns-Manville  Co.,  100  William 
St.,  New  York. 

Folder  entitled  "The  Truth  About  the  As- 
bestos Shingle  Patent  Situation." 

Dump  Wagon.— Paper,  6x9  ins.,  4  pp.  The 
Bain  Wagon  Company,  Ltd.,  Kenosha,  Wis. 

A  folder  illustrating  and  describing  the  Bain 
dump  wagon,  which  is  made  in  six  sizes.  The 
folder  contains  table  of  sizes  and  prices. 

Single  Phase  Induction  Motors. — Paper,  7x10 
ins.,  12  pp.  The  Emerson  Electric  Mfg.  Co.,  St. 
Louis,  Mo. 

Bulletins  3142  and  3143  contain  illustrations 
and  descriptions  of  motors  from  1/20  to  %  h.p. 
and  invertible  back-geared  types  with  counter- 
shafts. Descriptions  and  tables  are  given  and 
also  line  drawings  of  each  type,  accompanied  by 
specifications. 

Bulletin  No.  3709  illustrates  and  describes 
electric  buffing  lathes  for  alternating  and  di- 
rect currents. 

Pressure  Filter. — Paper,  6x9  ins.,  16  pp.  James 
Beggs  &  Co.,  36  Warren  St.,  New  York. 

This  catalog  describes  the  Blackburn-Smith 
pressure  filter  for  removing  suspended  matter 
from  water  or  other  liquids.  Installations  of  the 
lilter  are  illustrated  and  complete  descriptions 
are  given. 

Recent  Pumps.  Taper,  Sxl0%  ins.,  16  pp. 
American  Well  Works,  First  National  Bank 
Bldg..  Chicago,  111. 

'Phis  is  Bulletin  No.  122,  supplementing  gen- 
eral deep  well  catalog  No.  llo  and  general  cen- 
trifugal catalog  No.  117.  Bulletin  contains  il- 
lustrations accompanied  b\  descriptions  of 
various  recent  types  of  pumps  calling  attention 
to  the  improved  oiling  devices  In  the  open  type 
of  runner  pumps,  and  to  the  main  casing  of  the 
horizontal  style  enclosed  runner  ecnlrifug.il 
pumps,  which  is  composed  of  only  two  pieces 
split  horizontally.  Several  other  Interesting 
items  of  information  are  listed, 

Catalog  120.  Sxltn*  Ins.,  61  pp.  General  cata- 
log of  drilling  machines  for  wells,  deep  blasting 
holes  and  prospecting.  The  catalog  contains  11- 
lustrations,  specifications  and  descriptions  of 
various  types  of  this  class  of  machinery,  as 
well  as  [lie  auxiliary  machinery,  such  as  hollers 
ami  engines. 

Catalog  121.  SxlO1*.  ln>'-.  61  pp.  A  catalog  of 
well  drilling  tools  The  tools  described  In  this 
hook  an-  designed  to  lie  used  with  the  drilling 
machines  described  In  catalog  No  120  Illustra- 
tions, tables  of  slv.es  and  descriptions  are  given. 

Cement.  Taper,  Ox'.l  Ins.,  16  pp.  Lehigh 
Tori  III  lid  Cement  Co.,  Tcople's  Has  Hldg..  Chi- 
cago, 

This  bulletin  contain*  a  number  of  Illustra- 
tions of  building*  which  lire  under  construction 
or  ha\e  been   built   with  (he  use  of  Lehigh  ce- 

mint, 
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Sliding  Forms  for  Concrete  Walls. 

On  another  page  of  this  issue  we  publish 
m  article  describing  a  new  method  of  erect- 
ing forms  for  concrete  walls.  The  forms 
ire  built  only  4  ft.  in  height,  and  are  arranged 
to  slide  continuously  up  the  wall  as  the  con- 
gfete  is  poured.  The  forms  are  lifted  by 
screws  working  against  pipes  placed  in  the 
poured  wall.  The  present  development  of 
these  forms  is  for  high,  straight  walls,  such 
as  elevators,  silos  and  storage  bins,  but  it 
would  seem  that  there  is  an  opportunity  for 
their  wider  application. 

The  cost  of  the  labor  on  these  forms  is  es- 
timated to  be  32  cts.  per  square  foot  of  forms 
for  the  making,  and  about  1  ct.  per  square 
foot  of  wall,  for  the  raising.  From  this  it 
is  easy  to  calculate  where  the  line  may  be 
drawn  in  choosing  between  stationary  and 
sliding  forms. 

If  we  may  assume  that  the  labor  cost  on 
wall  forms  for  building  is  8  cts.  per  square 
foot,  and  the  labor  on  the  sliding  forms  costs 
32  cts.  per  square  foot  for  building  the  forms 
to  4  ft.  in  vertical  height  and  1  ct.  per  square 
foot  for  raising  them,  then  the  point  at  which 
I  wall,  using  sliding  forms,  will  equal  the 
cost  of  a  wall  using  ordinary  forms,  will  be 
about  18  ft.  in  height  of  wall.  Above  that 
point  the  cost  of  labor  on  the  forms  would 
be  8  cts.  per  square  foot  for  stationary  forms 
against  1  ct.  for  sliding  forms. 

It  is  obvious,  however,  that  the  application 
of  sliding  forms  is  limited  to  buildings  with 
straight  plumb  walls,  as  the  forms  are  at  pres- 
ent constructed.  It  would  seem,  however,  that 
concrete  design  might  be  adapted  in  some 
cases  for  the  use  of  such  forms. 


The  Alarmist  and  the  Water  Supply. 

Various  people  who  presume  to  know  all 
about  the  degree  of  purity  of  a  municipal 
water  supply  succeed,  from  time  to  time,  in 
getting  their  opinions  published  in  the  pub- 
lic press.  Frequently  these  opinions  are  hon- 
estly formed  and  expressed,  though  native  to 
incompetent  and  misguided  guardians  of  the 
public  welfare.  Occasionally  such  opinions 
are  conceived  in  malice,  and  are  published  for 
spite.  In  still  other  cases  published  opinions 
are  colored  by  commercial  motives.  In  each 
case  we  refer,  of  course,  to  opinions  ad- 
vanced in  criticism  of  existing  conditions. 
Whatever  the  motive  of  the  critic  the  result 
of  the  expression  of  his  unfavorable  opinion 
is  usually  the  same,  namely:  to  stampede  the 
people. 

Few  citizens  have  either  the  training  or  the 


spare  time  to  study  the  conditions  impartially 
before  forming  an  opinion  of  their  own. 
They  usually  accept  as  true  whatever  state- 
ments are  made,  especially  when  the  state- 
ments possess  some  show  of  authority.  For 
example,  if  a  practicing  physician  issues  a 
statement  regarding  the  impurity  of  a  city's 
water  supply,  it  does  not  occur  to  the  citizen 
to  question  the  accuracy  of  his  statements  or 
his  ability  to  pass  competent  judgment  on  the 
degree  of  purity  of  the  city  water.  In  the 
popular  mind  all  doctors  know  all  about 
"germs  and  things,"  and  whether  or  not  the 
doctor  quoted  has  the  special  training  in  bac- 
teriology, or  the  proper  apparatus  for  making 
bacteriological  tests  of  drinking  water,  are 
points  which  do  not  occur  to  the  alarmed  citi- 
zen. 

Notices  have  appeared  several  times  lately 
in  the  newspapers  of  a  large  city  in  the  central 
west,  advising  caution  in  the  use  of  the  city 
water,  because  it  contained  the  colon  bacillus. 
Lay  readers  naturally  inferred  that  the 
bacteria  found  were  of  some  harmful  species 
and  many  people  have  been  frightened  into 
using  water  from  sources  which  are  really 
polluted. 

All  surface  waters  receive  more  or  less  foe- 
cal  matter  discharged  from  the  bowels  of 
warm  blooded  animals.  The  bacillus  coli  com- 
munis grows  in  vast  numbers  in  the  bowels  of 
all  such  animals,  in  healthy  as  well  as  diseased 
individuals.  In  consequence  of  the  fact  that 
the  colon  bacillus  comes  from  the  intestinal 
tract  its  presence  is  often  taken  as  an  indica- 
tion that  typhoid  germs  may  be  present.  How- 
ever, this  should  be  regarded  as  a  possibility 
rather  than  a  probability.  Manifestly  since 
there  are  only  one  or  two  typhoid  patients  in 
every  ten  thousand  or  more  persons,  the  colon 
bacillus  will  occur  many  thousand  times  in 
raw  water  for  once  that  a  typhoid  germ  is 
present. 

In  the  case  of  the  city  above  mentioned  an 
excellent  water  purification  plant,  properly  su- 
pervised, is  in  operation.  The  water  as  it  leaves 
the  purification  works  contains,  per  cubic  centi- 
meter, only  an  occasional  bacterium  of  ques- 
tionable associations.  However,  water  drawn 
from  fixtures  at  some  distance  from  the  plant 
gives  a  larger  content,  indicating  some  propa- 
gation in  the  pipe  lines.  Tests  made  to  re- 
veal the  presence  of  any  species  of  specific 
disease  bacteria,  uniformly  have  failed  to  sub- 
stantiate the  alarming  reports  concerning  the 
dangerous  character  of  the  city  water. 

Occasionally  some  paper  contains  the  un- 
qualified statement  that  filters  do  not  remove 


typhoid  fever  germs.  The  clear  inference  from 
such  statements  is  that  all  germs  of  this  kind 
pass  through  water  filters  unharmed.  Re- 
cently an  article  containing  exaggerated  state- 
ments along  such  lines  appeared  in  a  house- 
hold journal.  The  context  revealed  the  fact 
that  the  author  of  the  article  is  the  promoter 
of  a  sterilizing  plant.  It  is  a  well  known  fact 
that  the  number  of  typhoid  fever  cases  has 
been  reduced  from  50  to  80  per  cent  in  every 
city  where  filters  have  been  installed.  The 
colon  bacillus  is  found  in  the  water  supplies 
of  London,  Berlin  and  Paris  occasionally,  say 
one  bacterium  in  a  tumbler  full  of  water  every 
two  or  three  weeks.  As  the  death  rate  from 
typhoid  fever  in  these  cities  is  only  4  or  5 
per  100,000  population  compared  with  from  50 
to  100  per  100,000  in  cities  which  are  not  fur- 
nished with  filtered  water,  it  is  evident  that  the 
presence  of  an  occasional  bacterium  of  this 
species  is  not  a  cause  for  alarm. 

Citizens  learn  after  a  time,  in  any  given 
city,  that  daily  and  sometimes  hourly,  compe- 
tent technical  supervision  of  water  purification 
works  is  both  necessary  and  sufficient  to  safe- 
guard  the   purity   of  the   city  supply. 


An  Interesting  Example  of  Hydrau- 
licking in  Earth  Dam  Construc- 
tion. 

An  unusual  adaptation  of  hydraulicking  is 
mentioned  in  the  description  of  the  Willow- 
River  earth  fill  dam,  published  in  another  sec- 
tion of  this  issue.  Briefly  described  this  dam 
was  constructed  by  dumping  earth  into  em- 
bankment and  afterwards  hydraulicking  down 
this  embankment  to  the  flatter  slopes  and 
wider  section  of  the  dam  embankment  proper. 
The  method,  it  will  be  seen,  is  of  wider  appli- 
cation than  is  the  standard  hydraulic  filling 
method,  since  it  is  independent  of  the  location 
of  the  borrow  pits.  These  need  not  be  at  a 
higher  level  than  the  dam  embankment,  nor 
does  their  distance  from  the  dam  site  cut  any 
figure  in  the  work  of  hydraulicking. 

As  employed  at  the  Willow  River  dam  the 
service  of  hydraulicking  was  confined  to  dis- 
tributing and  compacting  into  embankment 
materials  hauled  in  and  loosely  dumped  along 
the  line  of  this  embankment.  The  comparison 
therefore,  is  between  the  ordinary  dry  filling 
methods  of  spreading  and  rolling  earth  into 
embankment  and  the  processes  of  water  float- 
ing and  puddling  by  hose  streams.  Setting 
aside  the  relative  efficacy  of  the  two  sets  of 
processes  to  produce  the  quality  of  embank- 
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ment  most  perfect  for  a  dam,  a  matter 
about  which  engineers  are  by  no  means  in 
agreement,  the  comparison  is  between  the  costs 
of  the  two  sets  of  processes.  At  Willow 
River  the  accounts  were  not  kept  in  such 
shape  as  to  give  separately  the  cost  chargeable 
to  hydraulicking,  but  it  may  be  estimated  to 
have  been  about  11  cts.  per  cubic  yard,  not  in- 
cluding interest,  depreciation  and  overhead 
charges.  This  cost  is  not  low  as  compared 
with  the  costs  obtained  in  many  hydraulicking 
works  on  dams  and  railway  embankments, 
nor  is  it  as  high  as  in  some  of  these  other 
works.  The  proper  criterion  of  its  economy 
is  perhaps  more  truly  had  by  comparison  with 
the  cost  of  dry  spreading,  sprinkling  and 
compacting  on  the  same  work.  This  compari- 
son is  obviously  impossible,  but  we  may  find 
some  indicative  figures  in  the  costs  published 
in  our  issue  of  May  24,  1911,  for  the  dry  fill 
dam  at  Cold  Springs,  Oregon,  for  the  Uma- 
tilla Reclamation  Works. 

At  Cold  Springs  the  principal  -'material, 
gravel,  was  brought  in  and  dumped  into  em- 
bankment almost  exactly  as  was  done  at  Wil- 
low River.  The  minor  material,  loam,  was 
brought  in  by  wheel  scrapers  and  dump 
wagons.  The  loam  was  spread  as  it  was 
hauled  in  and  the  gravel  was  spread  over  it 
by  Fresno  scrapers  hauling  from  the  trestle 
embankments.  The  combined  layer  was  then 
mixed  by  harrows  and  cultivators,  sprinkled 
and  rolled.  The  cost  of  scraping,  spreading, 
mixing,  sprinkling  and  rolling,  including  water 
supply  is  given  as  9.6  cts.  per  cubic  yard. 
This  cost,  like  that  assumed  at  Willow  River, 
does  not  include  plant,  interest  and  depre- 
ciation or  overhead  charges.  Counting  in  these 
items  in  both  cases  and  bearing  in  mind  that 
common  labor  cost  per  day  from  $2.25  to 
$2.7o  at  Willow  River,  and  only  from  $1.60 
to  $2.40  at  Cold  Springs,  we  may  count  on  the 
difference  in  costs  at  the  two  works  being  re- 
duced materially,  for  the  plant  cost  and  de- 
preciation for  harrows,  cultivators,  scrapers, 
rollers,  etc.,  will  doubtless  far  exceed  that  for 
pumps,  hose  and  monitors.  Altogether  then, 
we  may  feel  reasonably  safe  in  concluding 
that  spreading  and  compacting  from  trestle 
dumps  by  hydraulicking  will  be  found  fully 
as  cheap,  and  probably  cheaper  than  spread- 
ing, sprinkling  and  rolling  by  dry  fill  methods. 
If  this  be  the  case  there  is  a  field  of  usefulness 
for  hydraulicking  which  is  open  to  develop- 
ment to  a  far  greater  extent  than  it  has  been 
developed  in  the  past,  and  the  field  is  obvi- 
ously not  confined  to  dam  construction. 
Wherever  wider  areas  are  to  be  filled  then 
those  which  the  earth  will  naturally  cover  in 


dumping  from  cars,  track  shifting  and  raising, 
spreading,  etc.,  form  high  items  in  the  cost 
which  may  very  possibly  be  reduced  by  hy- 
draulicking the  material  into  place  from  a  sin- 
gle dumping  trestle. 

In  closing  this  brief  comment  on  the  Wil- 
low River  dam  work,  the  use  of  an  end 
dump  car  to  build  out  the  end  of  the  embank- 
ment is  a  feature  worth  noting. 


The  Necessity  of  Studies  of  the  Duty 
of  Water  in  Irrigation. 

The  problem  of  irrigation  in  Western 
America  will  ultimately  be  a  problem  of  water 
supply.  There  are  millions  of  acres  of  arid 
land  capable  of  raising  crops  if  irrigated.  We 
need  have  no  fear  either  that  money  and  engi- 
neering skill  for  building  irrigation  works  will 
be  lacking.  Ample  water  supply  will,  how- 
ever, be  wanting  to  reclaim  much  of  this  land 
and  to  give  employment  to  capital  and  labor 
in  building  irrigation  works,  unless  the  water 
is  fully  conserved.  By  conservation  we  mean 
here  making  water  do  its  utmost  duty  in  crop 
raising.  This  is  more  than  a  question  of  pre- 
venting water  losses  and  water  waste  in  its  or- 
dinary meaning,  it  involves  a  knowledge  of  the 
exact  amount  of  water  needed  to  produce 
maximum  crops  of  different  kinds  in  different 
soils  under  different  climatic  conditions.  It 
involves  a  study  of  the  duty  of  water. 

In  another  section  of  this  issue  there  is  pub- 
lished a  description  and  discussion  of  the 
methods  practiced  in  western  America  for  de- 
livering water  to  irrigators.  Two  facts  stand 
out  prominently  in  this  discussion  :  the  first  is 
that  in  many  places  resort  must  immediately 
be  had  to  a  precise  and  economic  use  of  water 
if  further  utilization  is  to  be  made  of  irrigable 
land,  and  the  second  is  that  improved  methods 
of  delivering  and  more  exact  methods  of 
measuring  the  delivery  of  irrigation  water 
must  be  developed.  It  is  with  the  question  of 
the  precise  and  economic  use  of  water  that 
we  are  directly  concerned  here.  After  water 
losses  from  seepage  and  evaporation  have  been 
minimized,  after  the  "hogging"  of  water  has 
been  made  impossible  by  improved  systems  of 
delivery,  and  after  the  stealing  of  water  has 
been  checked  by  exact  methods  of  measure- 
ment, there  is  yet  opportunity  for  its  more  pre- 
cise and  economic  use  from  learning  the  duty 
of  water.  \ 

Exact  knowledge  of  the  duty  of  irrigation 
water  is  very  limited.  Some  studies  have  been 
made  by  the  Government  engineers  in  charge 
of  irrigation  investigations  and  some  others  by 
individuals,  and  not  many  of  these  have  in- 


cluded all  of  the  influencing  factors  to  be  con- 
sidered. The  most  complete  study  undertaken 
is  that  now  in  progress  in  Idaho,  under  the 
direction  of  the  State  Land  Board,  through 
the  State  Engineering  Department,  with  Mr. 
Don  H.  Bark  in  charge.  In  a  future  issue  we 
hope  to  give  a  summary  and  discussion  of  the 
results  of  this  study,  but  at  present  it  will 
only  be  stated  that  the  progress  so  far  made 
shows  that  there  are  several  factors  influencing 
the  duty  of  water,  and  that  a  determination  of 
these  and  of  the  proper  duty  of  water  is  pos- 
sible, which  can  be  practically  utilized  by  the 
irrigator.  We  believe  this  series  of  studies  to 
be  one  of  great  interest,  and  ultimately  one  of 
vital  importance,  and  it  is  to  be  hoped  that 
similar  studies  may  be  undertaken  in  other 
states  in  the  near  future. 


Instructions  to  Users  of  Metered  Wa- 
ter Supplies. 

A  reminder  comes  to  us  from  the  water  :, 
department  of  East  Orange,  N.  J.,  of  a  fre- 
quent practice  in  the  East,  in  towns  having 
metered    water    supplies,    which    might  be 
adopted  with  advantage  in  other  sections  of 
the  country.    This  practice  is  the  distribution  . 
among  consumers  of  conveniently  arranged 
pamphlets  of   directions   for  reading  meters 
and  suggestions  for  curtailing  water  waste. 
In  the  pamphlet  before  us  from  East  Orange, 
a  diagram  is  printed   showing  the  form  of 
meter  dial  used.    The  method  of  reading  the 
setting  shown  is  explained  in  the  text.  The 
consumer  is  advised  to  read  his  meter  at  least 
once  every  week,  in  order  to  detect  leaks  in  1 
the  pipes  and  fixtures,  and  have  them  repaired  ! 
before  excessive  loss  occurs,  and  also  to  avoid 
waste  and  excessive  use  of  water.    For  condi-  t 
tions  in  East  Orange  a  daily  per  capita  con- 
sumption  of  45  gals,  for  domestic  use  is  con- 
sidered adequate,  and  if  that  figure  is  greatly 
exceeded  the  householder  is  advised  to  investi-  ; 
gate  for  the  purpose  of  locating  and  remov- 
ing the  cause  of  the  extra  consumption. 

It  seems  to  us  that  all  cities  where  meters  ' 
have  been  installed  would  greatly  profit  by  the  .' 
distribution  of  such  pamphlets.    Not  only  do  i 
such  instructions  tend  to  reduce  the  useless  ,: 
consumption  and  waste  of  water,  but  they  ' 
tend   to   promote  mutual  understanding  be- 
tween  the  consumer  and  the  distributor,   a  i 
thing  which  is  at  once  desirable  and  uncom- 
mon.   The  moderate  cost  of  printing  these 
small   pamphlets   would   be   returned   to  the 
water  fund  many  fold  in  the  saving  effected 
by  the  discovery  and  curtailment  of  waste 
which  is  a  source  of  expense  to  the  city  and 
of  no  use  to  the  consumer. 
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Standard  Plans  and  Specifications  for 

Retaining  Walls,  Seattle,  Wash. 

The  city  of  Seattle,  Wash.,  through  its  City 
Engineer,  Mr.  R.  II.  Thomson,  and  its  Board 
of  Public  Works,  has  formulated  complete 
standard  plans  and  specifications  for  the  vari- 
ous classes  of  municipal  structures  employed. 
These  standards  arc  interesting  as  showing 
the  practice  of  a  large  municipality  in  its  city 
engineering  work  and  as  a  source  of  sugges- 
tion for  the  engineers  of  other  municipalities. 
Incidentally  too  they  arc  worth  notice  as  an 
example  Of  business  management  and  system- 
atic organization  in  city  engineering.  For 
these  reasons  we  published  in  our  issue  of 
July  •'»  the  Standards  for  grading,  and  in  our 
issue  for  July  12  the  standards  for  sidewalks, 
and  we  give  here  the  standards  for  retaining 
walls  and  will  give  in  succeeding  issues  those 
for  sewers,  water  mains,  paving,  etc. 

CONC'RKTK  KM  AININf!  WAU.S, 

l;ou)nltili'in  The  foundation  for  any  re- 
taining wall  shall  be  excavated  to  the  depth 
railed  for  fill  the  plan,  oi  to  such  depth  as  the 
Clt)  Engineer  shall  determine  as  necessary  to 
insure  a  proper  fooling  for  the  wall  Where 
tin  loiatioii  of  the  wall  eonies  on  soil  which, 
in  the  opinion  of  the  City  Engineer,  is  not  firm 


enough  to  insure  its  safety,  piling  or  other 
suitable  form  of  sub-foundation  shall  be 
placed,  as  the  City  Engineer  shall  direct.  The 
foundation  pits  shall  at  all  times  be  kept  dry 
and  free  from  water  by  pumping  or  otherwise 
as  may  be  directed.  Where  permanent  drain- 
age of  the  foundation,  or  other  than  that 
shown  on  the  plan  is  necessary,  a  suitable  tile 
or  sewer  pipe  drain  shall  be  laid  and  con- 
nected with  the  sewer  or  suitable  outlet. 

/■'firms. — Forms  for  retaining  walls  shall  be 
constructed  in  accordance  with  the  details 
given  on  the  plan  or,  where  no  details  are 
given,  in  a  manner  satisfactory  to  the  City 
Engineer       They    shall    be    constructed  of 

sound  merchantable  lumber,  thoroughly  braced 

and  stayed,  so  as  to  produce  the  finished  sur- 
faces true  to  line  and  grade,  and  free  from 
wind  or  warp  or  objectionable  depressions  and 
projections.  Lumber  used  for  forms  shall  lie 
evenly  sized  and  free  from  knot  holes  or  other 

imperfections  affecting  the  finished  work 
Where  monolithic  construction  is  required, 
particular  care  shall  fie  taken  to  construct  the 

forms  of  sufficient  strength  to  prevent  bulging 
All  grooves,  joints,  moldings,  pilasters, 
panels  and  copings  shall  be  formed  true  to  line 
and  dimension  Particular  care  shall  be  ex 
erased  in  const  met  ing  the  forms  for  copings 
or  other  projecting  parts  of  the  wall  Of  para 


pet  that  the  same  may  be  released  and  allowed 
to  settle  slightly  after  the  concrete  has  par- 
tially set  in  order  to  prevent  the  expansion  of 
the  form  from  lifting  or  cracking  the  concrete 
at  such  projecting  portions. 

All  forms  shall  be  so  constructed  that  in 
stripping  them  from  the  finished  work,  the 
edges  of  mouldings,  etc..  shall  not  be  defaced. 

Concrete. — The  concrete  used  in  retaining 
walls  shall  be  mixed  in  the  proportions  of  1 
part  Portland  cement,  .'t  parts  sand  and  6  parts 
gravel.  The  proportion  of  cement  to  the  total 
aggregate  used  shall  be  invariable  but  the 
relative  proportion  of  sand  to  gravel  may  be 
varied  by  the  engineer  from  time  to  time. 

The  materials  used  shall  be  of  the  same 
quality  and  mixed  in  the  same  manner  as 
herein  provided  for  "Concrete  Sidewalks"  ex- 
cept that  in  plain  or  gravity  walls,  gravel  up 
to  maximum  diameter  of  2'  ins.  may  be  used. 
The  concrete  shall  be  deposited  uniformly  in 
layers  but  shall  not  be  deposited  in  any  part  of 
the  wall  faster  than  it  can  be  properly  handled 
and  spread  into  place.  Depositing  the  ma- 
terial from  a  height  into  place,  without  prop- 
erlv  remixing  and  spreading  the  same  will 
not  be  permitted.  Unless  otherwise  directed, 
the  concrete  shall  be  mixed  wet  enough  to 
readily  spread  and  till  the  fsrtns  but  it  shall 
not  In-  mixed  so  wet  that  there  is  any  tendency 
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to  wash  the  gravel  free  from  the  grout  coating. 
All  concrete  shall  be  thoroughly  spaded  as 
soon  as  deposited.  The  face  of  the  wall  shall 
be  formed  by  spading  back  the  gravel  there- 
from in  such  a  manner  as  to  leave  a  smooth 
cement  finish.  Before  any  concrete  is  de- 
posited on  top  of  a  previous  day's  work,  the 
latter  shall  be  made  rough  by  picking  or 
chipping.  All  loose  material  and  cement  scum, 
or  laitance,  shall  be  thoroughly  removed,  the 
surface  washed  clean  and  then  grouted  with 


thickness.  In  thinner  walls,  the  contractor 
shall  furnish  and  set  steel  dowel  pins  not  less 
than  24  in-  square  and  2  ft.  long  at  intervals 
of  not  less  than  3  ft.  for  the  entire  length  of 
each  day's  work  where  the  same  is  not 
brought  to  the  finished  height. 

In  all  walls  the  forms,  moldings,  etc.,  along 
the  finished  sides  shall  he  kept  cleaned  of  any 
dry  mortar  or  concrete  which  may  mar  the 
finished  appearance. 


the  ends  of  the  alternate  sections  shall  be 
coated  with  one  coat  of  tar  pitch  or  asphalt 
and  four  layers  of  No.  2  tarred  roofing  felt, 
each  layer  of  roofing  felt  being  coated  with 
pitch  or  asphalt  as  laid. 

At  the  finished  face  of  the  wall,  the  joint 
shall  end  in  a  "V"  shaped  groove  2  ins.  wide 
and  1  in.  deep  unless  otherwise  shown  on  the 
plan. 

Finish.— The  faces  of  all  retaining  walls 
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Figs.  31  and  32.— Details  of  Wood  Bulkhead. 


neat  cement.  The  scum,  or  laitance,  shall  be 
removed  before  the  concrete  has  set  hard. 

All  walls  shall  be  constructed  as  monoliths, 
where  practical,  that  is,  any  section  of  a  wall 
shall  be  deposited  in  one  continuous  operation, 
including  the  final  finish  at  the  top.  Where 
monolithic  construction  is  impractical,  for  the 
purpose  of  keeping  each  successive  step  of 
the  work  together,  a  recess  (3  ins.  deep  and  of 
a  width  equal  to  one-third  the  width  of  the 
wall  shall  be  left  at  the  end  of  each  day's  work 
for  the  entire  length  of  such  work  in  all  walls 
where  the  cross-section  is  2  ft.  or  more  in 


Joints. — Joints  shall  be  made  in  all  walls  as 
indicated  on  the  plan  or  as  directed  by  the 
City  Engineer.  Where  joints  are  required  the 
wall  shall  be  built  in  alternate  sections.  In 
the  ends  of  each  completed  section  shall  be 
formed  a  recess  4  ins.  deep  and  of  a  width 
equal  to  one-third  the  thickness  of  the  wall, 
but  not  exceeding  1  ft.,  for  the  purpose  of 
keying  the  sections  of  the  wall  together,  or 
steel  dowel  pins  in.  square  and  2  ft.  long 
shall  be  set  at  intervals  of  2  ft.,  as  may  be 
directed. 

Before  the  intermediate  sections  are  built 


shall  be  finished  as  called  for  on  the  plan. 
Where  the  kind  of  finish  is  not  stated  it  shall 
be  carried  out  as  follows :  As  soon  as  the 
forms  are  stripped,  the  surface  of  the  wall 
shall  be  gone  over  with  a  chipping  hammer 
and  all  projections  brought  down  to  an  even 
surface.  All  wires  shall  be  snipped  to  the 
surface  of  the  wall  and  all  holes  or  rough 
spots  pointed  up  with  a  mortar  of  sand  and 
cement  of  the  same  proportions  used  in  the 
concrete. 

The  wall  shall  then  be  floated  with  a  mortar 
of  1  part  cement  to  2  parts  fine  sifted  sand. 
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The  mortar  may  be  applied  with  a  steel  trowel 
but  the  final  finish  shall  be  made  with  a  cork 
float,  all  mortar  other  than  just  sufficient  to 
fill  and  true  the  face  of  the  wall  being  rubbed 
off. 

The  finish  shall  be  an  extremely  thin  coat 
and  uniform  in  appearance.  A  plaster  finish 
will  not  be  allowed.     The  finishing  shall  be 


done  in  a  thorough  workman  like  manner 
giving  true  lines  and  edge  to  all  mouldings. 

Waterproofing. — The  back  of  the  wall  shall 
be  coated  with  tar  pitch,  asphalt  or  other  ap- 
proved substance.  Unless  otherwise  directed 
such  waterproofing  shall  consist  of  two  coats 
of  the  substance  selected.  The  waterproofing 
shall  be  applied  hot  and  only  on  a  dry  surface. 

Gravel. — A  layer  of  coarse  gravel  not  less 
than  4  ins.  in  thickness  shall  be  placed  at  the 
back  of  the  wall  for  its  entire  height. 

Tile  Drain. — A  tile  drain  of  the  size  called 
for  on  the  plan  shall  be  placed  at  the  back  of 
the  wall  at  the  bottom  and  connected  to  the 
sewer  where  shown  in  the  plan. 

Backfilling. — The  backfilling  behind  retain- 
ing walls  shall  not  be  made  until  the  walls 
have  been  allowed  to  set  two  weeks  or  longer. 
The  filling  shall  be  made  in  layers  not  exceed- 
ing one  foot  in  thickness  and  thoroughly 
rammed.  Filling  in  with  loose  earth  and 
puddling  the  same  will  not  be  permitted  ex- 
cept by  express  permission  of  the  City 
Engineer. 

Measurements. — The  quantities  of  materials 
to  be  paid  for  in  concrete  retaining  walls 
shall  be  the  actual  quantities  in  the  completed 
work.  Volumes  will  be  determined  by  the 
prismoidal  formula. 

Payment  for  plain  concrete  retaining  walls 
shall  include  all  necessary  excavating,  con- 
crete, tile  drain,  dowel  pins,  joints,  backfilling, 
finishing  the  surface,  moldings,  and  the  fur- 
nishing, placing  and  removing  of  all  necessary 
forms. 

Piling  for  sub-foundation  work,  gravel, 
waterproofing  and  extra  sewer  pipe  will  be 
paid  for  at  the  rates  bid  for  the  same. 

Reinforcing  Steel. — All  steel  used  in  rein- 
forccd  concrete  shall  be  deformed  steel  bars 
or  rods  of  the  dimensions  shown  on  the  plans. 
They  shall  be  rolled  from  billets  of  either 
open-hearth  or  Bessemer  steel,  and  shall  have 
an  ultimate  strength  of  not  less  than  80,000 
lbs.  per  sq.  in    and  a  yield  point  of  not  lc  s^ 

than  50,000  lbs.  per  sq.  in.    The  minimum 

percentage  of  elongation  in  eight  inches  shall 
be  1,000,000  :  T.  S.  It  shall  be  capable  of 
being  bent  <  obi,  without  fracture,  1W)°  around 
a  diameter  equal  to  .'!  times  the  thickness  of 
the  bar  All  steel  bars  shall  be  carefully  bent 
to  the  form  required  as  shown  on  (lie  plan 

Payment.  Payment  for  reinforcing  steel 
will  be  iti  full  for  furnishing,  bending,  fitting 
and  pl;i<  ini-  the  same  in  the  work  as  called  fm 
on  the  plan  'I  lie  measurement  of  steel  will 
be  for  the  ).  ngtb  ealled  for  on  the  plan  or  as 
the  Citj  Engineer  may  direct  to  be  placed  in 
lite  complete*!  work. 


WOOUEN  BULKHEADS. 

Lumber. — All  lumber  in  bulkheads  shall  be 
well  fitted,  bedded  and  nailed.  All  posts 
shall  be  set  on  blocks,  laid  in  holes  excavated 
to  the  depth  as  shown  on  the  plans,  or  as 
directed  by  the  City  Engineer.  In  refilling 
such  holes,  the  earth  shall  be  thoroughly 
tamped.     "Deadmen"  shall  be  bedded  to  the 


depth  shown.  No  excavations,  such  as 
trenches  for  "deadmen"  and  holes  for  posts 
and  other  unexposed  work  in  bulkheads  shall 
be  filled  or  covered  until  the  same  have  been 
fully  inspected.  All  lumber  used  for  bulk- 
heads not  exposed,  except  ends  of  timbers 
(unless  otherwise  specified)  shall  be  painted 
with  two  coats  of  hot  coal  tar  or  some  other 
preparation  approved  by  the  City  Engineer. 
The  lagging  shall  be  well  nailed  to  the  posts 
using  8  in.  wire  nails  for  4  in.  lagging  and  9 
in.  wire  nails  for  5  in.  lagging.  There  shall 
be  two  nails  to  each  post.  Where  directed  by 
the  City  Engineer,  concrete  of  standard  mix- 
ture shall  lie  placed  at  the  foot  of  the  posts. 
Payment  for  concrete  will  be  as  listed  on  the 
proposal. 

Payment  for  bulkhead  lumber  will  include 
the  cost  of  digging  and  refilling  of  post  holes 
and  painting  of  the  lumber. 

Iron. — Rods  used  in  bulkheads  shall  be  of 
good  quality  of  steel  and  shall  be  of  the 
dimensions  shown  on  the  plans.  Threads  at 
each  end  shall  be  8  ins.  in  length.  All  rods 
shall  have  welded  ends  2  ft.  long,  -}i  in.  larger 
than  main  rod.     Each  rod  shall  be  provided 


with  the  standard  size  nuts  and  li  in.  washers 
Ml  shall  be  thoroughly  painted  with  two  coats 
of  "P.  &  B."  or  other  preparation  approved  by 

the  Citj  Engineer     Clocks  of  the  dimensions 

shown  mi  the  plans  shall  be  used  under  each 

washer  and  will  be  included  in  the  measure 

men!  of  lumber  used 


in  May  the  advance  of  the  Laramie-Poudre 

tunnel  was  686  ft-  To  Mav  25th  the  work 
was  driven  at  ;i  rate  which  would  have  given 
700  ft    for  the  month,  but  broken  ground  was 

1  untered  and  the  average  was  made  lower 


A  Concrete  Moist  Closet  for  Cement 
Test  Briquettes. 

BY  FRANCIS  W.  ROYS.* 

Among  the  recent  additions  to  the  equip- 
ment of  the  Laboratory  for  Testing  Materials 
at  the  Worcester  Polytechnic  Institute,  is  a 
moist  closet,  for  the  storage  of  cement  test 
specimens. 

This  closet,  which  is  shown  in  the  accom- 
panying cut,  is  of  solid  reinforced  concrete. 
It  is  composed  of  two  compartments  2  ft.  by 
V/2  ft.,  3  ft.  high,  and  each  compartment  con- 
tains five  tiers  of  shelves  above  the  bottom 
line  of  the  doors. 

The  shelves  are  of  plate  7  in.  wide  and  long 
enough  to  rest  on  the  ledges  but  fitting  loosely 
enough  to  permit  of  easy  removal.  Since  they 
are  but  7  ins.  wide  there  can  be  two  shelves  to 
a  tier,  still  leaving  plenty  of  room  between 
and  outside  them  for  the  free  circulation  of 
air.  As  the  bottom  tier  of  shelves  is  above 
the  bottom  line  of  the  doors,  there  is  plenty 
of  room  below  for  water  pans  of  sufficient 
size  to  insure  the  proper  moisture. 

The  walls  and  bottom  are  2  ins.  thick,  but 
the  middle  partition  and  the  top  are  only  \l/2 
ins.  thick.  The  doors  are  V/2  ins.  thick  at  the 
edges  but  the  panel  is  only  about  y2  in.  thick, 
thus  reducing  considerably  the  weight  of  the 
door  and  consequent  strain  on  the  hinges. 

Brass  strap  hinges  bolted  through  the  doors 
and  walls  of  the  closet  were  used,  as  they  lent 
themselves  most  readily  to  the  ease  of  appli- 
cation. The  door  fastenings  are  of  the  ice 
box  type  and  are  brass  castings.  They  were 
especially  designed  to  be  set  into  the  concrete, 
and  so  that  the  reinforcement  which  is  ordin- 
ary chicken  wire  throughout  could  be  wrapped 
securely  about  them. 

Wooden  forms  were  used  and  were  put 
together  entirely  with  screws  so  that  they 
could  be  removed  easily.  This  was  especially 
necessary  in  the  inside  forms  where  there  was 
danger  of  cracking  off  the  shelf  ledges. 

The  concrete  for  the  closet  was  1 :2 :4  mix 
and,  J/2  in.  trap  rock  was  used  for  stone.  It 
was  poured  very  wet  and  thoroughly  tamped. 
The  doors  were  2  to  1  mortar,  but  the  cement 
used  in  the  case  of  the  doors  was  white 
Portland. 

After  the  whole  was  finished  it  was  washed 
all  over  with  white  Portland  for  a  finish. 

The  doors  were  made  tight  when  shut  by 
using  felt  for  packing.  This  felt  is  ordinary 
harness  felt  ]/2  in.  thick  cut  into  strips  2  ins. - 
wide  and  then  split,  thus  leaving  strips  %  in. 
thick  with  one  smooth  and  one  rough  surface. 
The  smooth  surface  was  put  next  to  the  ce 
incut  to  which  it  was  stuck  by  the  use  of 


water  glass,  which  holds  it  very  firmly  but  still 
will  not   be  affected  by  the  moisture  in  the 

closet. 

bach  shelf  in  this  closet  will  take  two,  four 
gang  and  two  single  briquette  molds,  so  that 
the  capacity  of  each  shell  is  ten  briquettes  and 
lor  the  whole  closet,  of  twenty  shelves,  the 
capacity  is  two  hundred  briquettes.  This 
closet  is  now  in  use  and  is  proving  very 
satisfactory. 

•Department  of  Mechanical  Engineering,  Wor« 
ceater  Polytechnic  Institute,  Worcester,  Milan. 
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Fig.  30. — Section  of     Concrete  Retaining  Wall. 
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Notes  on  an  Interesting  Method  of 
Concreting  in  Subway  Work. 

(Contributor.) 
The  section  of  subway  under  discussion  is 
about  4,800  ft.  long  and  extends  along  the 
hillside  between  Prospect  Park  and  the  Go- 


sary.  Its  flexibility  is  well  illustrated  by  the 
fact  that  though  50  cu.  yds.  per  hour  is  the 
average  rate,  305  cu.  yds.  of  concrete  were 
placed  in  bl/2  hours  and  this  time  includes  all 
delays  such  as  shifting  of  chutes,  transporta- 
tion, hoisting  and  dumping  of  buckets,  etc. 
With  the  exception  of  emptying  the  cement 


Fig.  1. — View  Showing  Plant  Arrangement  for  Concreting  Rapid  Transit  Subway. 


wanus  Canal  in  Brooklyn  Borough,  New 
York.  The  standard  section  of  reinforced 
concrete  is  60  ft.  wide  by  19  ft.  high,  with  a 
center  and  .two  quarter  walls  separating  each 
of  the  two  local  and  two  express  tracks  which 
will  be  from  20  to  30  ft.  below  the  street 
pavement.  The  wall  footings  and  all  the 
track  floors  are  of  concrete  as  are  also  the 
benches  located  on  either  side  of  the  subway, 
each  of  which  contains  ten  four-way  ducts. 
Hollow  tile  is  used  on  the  outside  of  the  outer 
walls,  for  waterproofiing  purposes. 

After  relocating  sewers,  water  pipes,  gas 
pipes,  cables,  etc.,  outside  of  the  subway  cut, 
the  main  excavation  work  was  begun,  85  per 
cent  of  which  was  done  by  a  70-ton  steam 
shovel.  As  Fourth  Ave.  is  120  ft.  wide,  a 
wooden  roadway  )2lA  ft.  wide  was  built  on 
either  side  with  its  supports  outside  the  lines 
of  the  subway.  Thus,  as  the  material  through 
which  the  excavation  was  made  was  firm,  no 
crossbracing  was  required  and  the  cut  was 
free  from  obstructions.  Four  cuts  were  made 
and  at  such  a  speed  that  the  amount  the 
Public  Service  Commission's  engineers  antici- 
pated would  be  excavated  in  six  months,  from 
previous  subway  performance,  was  completed 
in  two.  The  spoil  was  placed  in  side  dump 
cars,  hauled  by  locomotives  about  one-half 
mile  to  the  Gowanus  Canal  and  there  dumped 
automatically  from  an  elevated '  tipple,  the 
tracks  of  which  were  set  10  ft.  outside  of  the 
bulkhead  line  of  the  pier,  into  the  center  of 
barges,  thereby  avoiding  any  trimming.  The 
total  amount  of  excavations  will  be  in  the 
neighborhood  of  300,000  cu.  yds.  place  meas- 
urements. 

Of  especial  interest  are  the  mixing  plant 
and  the  steel  forms.  The  arrangement  of  the 
former  is  well  worth  the  careful  study  of 
concrete  contractors.  The  plant  has  been  so 
designed  that  with  a  Ransome  1  cu.  yd.  mixer 
and  the  conveying  machinery  it  is  capable  of 
meeting  the  exacting  requirements  on  days 
when  a  continuous  hard  1  H-hour  run  is  neces- 


bags  into  the  measuring  hopper  the  concrete 
and  its  ingredients  are  handled  mechanically 
from  the  time  the  materials  are  received  at 
the  dock  until  the  mixed  concrete  is  placed  in 
the  forms.  The  gravel  and  sand  received  at 
the  company's  wharf  at  the  foot  of  Nineteenth 
St.  and  Gowanus  Canal,  are  unloaded  into 
bins  by  a  locomotive  crane  and  clam  shell 
bucket  from  whence  they  discharge  into  dump 
cars  and  are  hauled  by  18-ton  locomotives  to 
the  mixing  plant  in  the  cut  at  Nineteenth  St. 
and  Fourth  Ave.  Coming  into  the  section  at 
street  grade  the  gravel  and  sand  are  dumped 
into  bins  of  about  2,000  and  1,000  cu.  yds. 
capacity  on  either  side  of  the  mixing  plant 
building.  Below  these  bins  are  two  separate 
horizontal  belt  conveyors  discharging  into  a 
belt  and  bucket  elevator  which  carries  the 
materials  to  the  top  of  the  building  where  it 
is  dumped  into  compartments  from  which 
lead  chutes  with  gates  to  the  measuring  hop- 
per. All  of  the  conveying  machinery  is  driven 
by  one  induction  motor.  The  top  of  this 
measuring  hopper  is  level  with  the  floor,  the 
elevation  of  which  is  the  same  as  the  tracks 
on  which  the  gravel,  sand  and  cement  cars 
come  in  from  the  dock.  The  cement  as  re- 
ceived from  the  cars  is  piled  around  this  room 
and  as  necessary  the  sacks  are  emptied  into 
the  hopper.  The  water  used  is  measured  in 
tipping  barrels  adjacent  to  either  side  of  the 
hopper  and  filled  from  a  100  cu.  ft.  tank 
located  on  the  side  of  the  roof,  the  tank  being 
connected  to  the  city  street  main. 

The  contents  of  the  hopper,  generally  pro- 
portioned 1:2^:4%,  are  emptied  into  the  1- 
cu.  yd.  Ransome  mixer  located  on  the  lower 
floor.  This  is  driven  by  an  induction  motor 
and  runs  at  an  average  speed  of  12  r.  p.  m 
The  tilting  chute  and  swinging  gate  of  th<- 
hopper  are  operated  by  one  man  who.  at  the 
same  time,  watches  the  filling  of  the  buckets 
below  as  they  come  in  on  the  cars  running  on 
parallel  tracks  on  either  side  of  the  mixer. 

The    concrete,    now   thoroughly   mixed,  is 


hauled  by  locomotives  to  the  section  being 
constructed.  Here  automatic  bottom  dump- 
ing buckets  are  raised  by  a  locomotive  crane 
and  discharged  into  an  elevated  hopper  located 
on  and  about  10  ft.  above  the  top  of  the  forms. 
The  mixture  then  runs  down  an  inclined  chute 
by  gravity  to  the  point  desired.  As  the  chute 
is  pivoted  to  the  hopper  and  has  a  wheel  at  its 
extended  end  it  may  be  shifted  to  all  parts 
readily. 

The  collapsible  traveling  steel  forms  are 
made  in  5  ft.  sections  of  the  shape  of  each 
tube  and  weigh  about  8,000  lbs.  per  5  ft. 
section  of  single  tube.  At  the  present  time 
these  are  bolted  together  to  form  the  standard 
40  ft.  sections.  As  the  interior  panels  of  all 
Your  tubes  may  be  locked  together  by  bolts  no 
bracing  was  required  except  for  the  outer 
walls,  and  therefore,  the  two  express  tubes 
are  always  clear. 

The  forms  are  mounted  on  wheels  which 
run  on  rails  riveted  to  a  heavy  angle  which 
extends  along  and  fits  over  the  edge  of  the 
wall  and  bench  footings.  The  design  of  a  40 
ft.  section  of  tube  forms  is  such  that  the  roof 
panels  may  be  slacked  off  by  the  operation  of 
four  chain  hoists.  As  this  action  takes  place 
the  side  panels  are  also  pulled  in.  leaving  a 
clearance  so  that  the  tubes  may  be  readily 
moved  ahead. 

It  is  very  probable  that  there  are  few  rec- 
ords of  mixing,  transporting,  and  placing 
concrete  which  can  equal  that  made  on  this 
work.  To  date,  about  40,000  cu.  yds.  have 
been  placed.  In  concreting  an  80  ft.  mono- 
lithic section  688  cu.  yds.  have  been  run  in  a 
day.  In  all  cases  the  concrete  has  been  in- 
spected by  the  Public  Service  Commission's 
engineers.  It  is  anticipated  that  the  ultimate 
amount  of  concrete  placed  will  be  60.000  cu. 
yds.  with  2,500  tons  of  reinforced  steel. 

The  Fourth  Avenue  Rapid  Transit  Subway 
is  being  built  for  the  City  of  New  York 
under  the  Public  Service  Commission,  for  the 
First  District,  of  the  State  of  New'  York, 
Alfred  Craven,  Acting  Chief  Engineer;  Fred- 
trick  C.  Noble,  Division  Engineer ;  Henry  L. 


Fig.  2. — Detail  View  of  Portable  Hopper 
and  Chute  for  Depositing  Concrete. 


Oestreich,  Senior  Assistant  Division  Engineer, 
by  the  Tide-Water  Building  Company  & 
Thomas  B  Dryson  of  New  York,  Stephen 
Pearson  Brown,  Chief  Engineer;  Claude  T. 
Wilson.  Principal  Assistant  Engineer ;  Robert 
Eldredse.  General  Superintendent. 
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Fig.    1. — General    View  of  Concrete  Building    Under    Construction    with    Sliding  Forms. 


Method  of  Constructing  Concrete  Walls 

With  Sliding  Forms. 

Concrete  wall  forms  which  are  made  to 
slide  up  as  the  wall  is  poured  are  being  used 
in  Chicago  in  the  construction  of  a  building 
now  under  way  for  the  Gottfried  Brewing  Co. 
The  building  is  118  ft.  2  ins.  x  03  ft.  5-.  s.  in 
area  and  will  consist  of  circular  and  square 
tanks  about  85  ft.  in  height.  These  will  be 
overtopped  by  one  floor  over  the  entire  area 
and  four  floors  over  one  end.  The  founda- 
tions and  basement  consist  of  heavy  concrete 
work  of  irregular  construction,  which  was  all 
put  in  before  the  sliding  forms  were  used. 
These  were  started  at  the  street  level  and  at 
the  present  writing  have  reached  an  elevation 
of  32  ft.  above  the  street.  The  building  bor- 
ders the  Pennsylvania  R.  R.  tracks,  which  are 
elevated  above  the  street  level  and  make  the 
delivery  of  materials  very  convenient.  The 
materials  for  concrete  are  unloaded  from  the 
cars  to  the  street  below  and  handled  in  wheel- 
barrows a  distance  averaging  50  ft.  to  the 
mixer.  A  1  cu.  yd.  Ransome  mixer  is  set  in  a 
pit  below  street  level  so  that  materials  may 
be  dumped  directly  from  the  barrows  into  it. 
The  concrete  is  deposited  by  the  G.  Y.  gravity 
system,  using  a  frame  tower  hoist  carrying  a 
]  cu.  yd.  dump  bucket  which  is  filled  directly 
from  the  mixer.  The  bucket  dumps  into  the 
inclined  pipes  which  lead,  by  means  of  a 
swinging  boom  and  an  attached  swivel  pipe, 
to  any  point  within  the  area  of  the  building. 
The  boom  and  hopper  at  the  top  of  the  pipe 
are  arranged  so  that,  as  the  building  rises, 
they  may  be  raised  and  attached  again,  20  ft. 
or  more,  higher.  The  outer  end  of  the  boom 
itself  is  raised  for  any  intermediate  distance 
desired. 


Sliding  Forms. — The  forms  are  raised  by 
means  of  jacks,  invented  and  patented  by  Mr. 
A.  D.  Whipple,  engineer  for  the  A.  Monsted 
Co.,  of  Milwaukee.  A  sketch  of  these  jacks 
is  shown  by  Fig.  4  and  a  close  view  is  shown 
by  Fig.  3.  The  forms  are  built  4  ft.  high 
and  the  jacks  shown  by  Fig.  4  are  built  to 
straddle  the  wall  forms  and  support  them. 
The  wall  forms  are  bolted  or  spiked  to  the 
legs  of  the  jacks.  The  arrangements  for 
raising  consist  of  a  1^4  in.  threaded  rod  passed 
through  a  large  nut  which  is  fastened  in  the 
head  of  the  jack  frame.  The  threaded  part 
of  the  rod  is  3  ft.  long  and  to  this  is  welded  a 
-34-in.  round  iron  bar  about  4  ft.  long,  thus 
making  the  entire  rod  7  ft.  long.  The  ^-in. 
part  is  inserted  in  a  1-in.  pipe  which  is  placed 
vertically  in  the  center  of  the  wall.  The 
weight  of  the  wall  forms  is  carried  by  these 
pipes.  As  the  threaded  bar  is  turned  the  jack 
frames  are  raised  up,  pulling  the  forms  with 
them.  The  jack  frame  thus  gradually  ap- 
proaches the  top  of  the  thread  and  when  the 
limit  is  reached  a  temporary  support  is  placed 
under  the  jack  frame,  the  threaded  bar  is 
screwed  up  3  ft.  and  a  new  1-in.  pipe  is  placed 
over  the  one  below.  The  rod  is  inserted  in 
this,  projecting  about  a  foot  through  it  into 
the  old  pipe  which  is  embedded  in  the  wall 
and  which  acts  as  a  reinforcing  bar.  The 
wrench  for  turning  the  threaded  bar  is  shown 
in  Fig.  3  on  top  of  the  wood  frame.  It  fits 
into  vertical  channels  cut  in  the  threaded  bar 
and  has  four  short  arms  with  holes  in  them, 
into  which  a  bar  is  inserted  for  turning. 

On  the  building  described  in  this  article 
there  are  215  jacks.  There  are  16  circular 
bins  and,  at  one  end  of  the  building,  several 
bins  with  Straighl  sides  and  of  various  shapes. 
The  walls  arc  all  8  ins.  in  thickness.     It  may 


be  mentioned,  incidentally,  that  the  spaces  left 
between  the  circular  bins,  which  form  in  plan 
a  sort  of  rectangular  figure  with  concave 
sides,  will  also  be  used  as  bins  so  as  not  to 
waste  the  space.  The  reinforcing  for  the 
bins  is  figured  accordingly.  The  jack  frames 
are  made  of  6x8  in.  legs  with  4x8  in.  head 
pieces  and  two  diagonal  ties  or  braces  of  4x8 
ins.  placed  as  shown  by  the  illustrations.  The 
forms  consist  of  %-in.  d.  and  m.  material 
placed  vertically  and  backed  by  two  rows  of 
3x8  in.  lumber  placed  inside  the  jack  legs  as 
shown.  _  After  the  jacks  and  forms  were 
erected  in  position  they  were  tied  together  by 
1  in.  bolts  spanning  the  bins  from  one  jack 
leg  to  another,  thus  holding  the  entire  form 
work  rigidly  to  its  proper  shape. 

In  the  operation  of  the  forms  one  laborer 
is  assigned  to  from  9  to  11  jacks.  The  entire 
force  of  men  on  the  jacks  is  organized  to 
work  as  a  unit  so  that  all  jacks  will  be  raised 
equally.  A  captain  is  selected  and  at  his 
signal  all  the  men  on  the  jacks  give  their  9 
or  11  jacks  a  half  turn  (180°).  After  this  is] 
done  the  operation  is  repeated,  all  men  start- 
ing their  round  at  the  same  time.  This  half 
turn  raises  the  forms  %  in.  This  indicates 
that  the  men  make  288  rounds  in  raising  the 
jacks  3  ft.  As  there  are  480  minutes  in  a  day 
and  it  takes  a  man  nearly  V/2  minutes  to  make 
the  round  he  is  kept  pretty  busy  raising  the 
forms,  helping  to  change  the  pipes  which  the 
jacks  rest  upon,  and  helping  to  place  the 
horizontal  reinforcing  bars,  as  the  forms  go 


Fig.  3. —  View  of  Jacks  on  Circular  Bins. 


up.  When  the  work  is  moving  forward 
smoothly  3  ft.  are  poured  in  8  hours.  In  this 
building  .'!  ft.  of  wall  includes  about  100  cu. 
yds.  of  concrete.  The  rate,  however,  which 
the  building  rises  is  not  3  ft.  a  day  because  of 
the  delays  which  are  necessary  to  place  win- 
dows, recesses  for  floors,  vertical  column  re- 
inforcing, etc.  In  the  first  three  weeks  of 
raising,  the  work  has  gone  up  32  ft.  or  an 
.i\  ci  age  1  if  neai  l\  2  fl  per  day,  counting  all 
delays.  The  raising  will  now  be  discontinued 
for  about  10  days  in  order  that  the  cinder 
concrete,  forming  the  cone  shaped  bottoms  of 
the  bins,  may  be  placed. 

This  work  is  the  second  of  its  class  which 
is  now  in  progress  by  this  method.  Another 
similar  job  of  constructing  circular  bins  is  in 
progress  in  Milwaukee  under  direction  of  Mr. 
Whipple,  the  inventor  of  the  forms.  The 
Chicago  work  is  however  of  greater  interest 
because  of  two  features  additional  to  the  Mil 
watikec  work.  These  are,  the  use  of  the 
sliding  forms  on  the  square  bins  as  well  as, 
on  the  circular  ones,  and,  the  use  of  a  raised 
plat  form  lli  fl  high,  supported  on  the  forms 
and  carried  up  w  ith  them.  This  plat  form, 
which  shows  plainh  in  the  general  view  big.  I. 
is  placed  to  clear  the  long  vertical  reinforcing 
rods  which  would  otherwise  hamper  the  pout 
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ng  of  the  concrete.  The  platform  clears  all 
hese  rods  and  makes  it  possible  to  swing  the 
:oncrete  pipe  freely  over  any  part  of  the 
ivork.  The  concrete  is  poured  from  the 
:ower,  as  explained  in  the  first  part  of  this 
irticle.  It  is  poured  into  a  small  hopper 
vhich  runs  on  a  track  suspended  underneath 
he  platform.  To  the  hopper  is  attached  a 
lexible  pipe  which  may  be  directed  to  the 
iorms  covering  a  radius  of  11  ft.  or  more, 
["here  are  three  of  these  hoppers  running  on 
:hree  suspended  tracks  the  length  of  the  build- 
ng  and  spaced  laterally  about  20  ft.  apart. 

The  outside  surface  forms  are  lined  with 
iheet  iron  to  give  a  good  smooth  finish  to  the 
vail.  The  inside  forms  consist  of  the  plain 
)oards  well  oiled.  When  these  boards  were 
)laced,  a  space  of  1-32  of  an  inch  was  left 
)etween  them  to  allow  for  swelling.  This 
vas  done  by  the  carpenter  inserting  a  piece  of 
iheet  iron  between  the  edges  of  the  boards  as 
hey  were  nailed  on.  The  finished  wall  sur- 
face is  true  to  line  and  gives  an  excellent 
ippearance  when  care  is  taken  in  placing  the 
:oncrete  so  that  the  large  stones  will  be 
'orced  back  from  the  surface.  The  work  was 
started  with  crushed  limestone  used  as  an 
iggregate,  but  this  has  since  been  changed  for 
inscreened,  but  clean,  bank  gravel.  This 
;eems  to  give  less  trouble  in  securing  a  good 
mrface. 

An  estimate  of  the  cost  of  labor  per  square 
:oot  for  making  and  handling  these  forms  is 
ts  follows: 
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Fig.  4. — Sketch  of  Jack  for  Hoisting  Forms. 


Making  Forms: 

32  carpenters,  3  weeks  $2,592 

32  laborers,  3  weeks   1,296 

Estimated  total  cost  of  making  forms. $3, 888 
Cost  of  forms  per  ft.  of  wall  to  be  cov- 
ered $0,011 

Cost  of  Raising: 

22  men  at  S3  per  day  $66.00 

Cost  of  raising  per  sq.  ft.,  raising  2% 
ft.  per  day   0.0088 

The  forms  actually  made  covered  about 
11,988  sq.  ft.,  say  12,000  sq.  ft.  of  surface,  and 
cost  about  $3,888  for  the  labor  of  making,  or 
about  32  cts.  per  sq.  ft.  They  were  used 
however  for  about  255,000  sq.  ft.  of  wall  sur- 
face so  that  the  cost  of  making  the  forms  per 
square  foot  may  be  distributed  over  this  area 
or  a  cost  for  making  forms  per  square  foot  of 
surface  covered  of  $0,011.  The  labor  for 
raising  the  forms  2l/>  ft.  per  day  is  $66,  or 
$0.0088  per  sq.  ft.  This  is  considered  a  con- 
servative estimate  of  the  cost  of  raising. 
Although  the  raising  does  not  average  2J^  ft. 
per  day  for  the  whole  job,  the  average  will  be 
greater  than  2y2  ft.  when  the  men  are  actu- 
ally employed  at  that  work.  At  other  times 
their  time  will  be  charged  to  something  else, 
or  they  will  be  laid  off. 

The  work  is  being  done  for  the  Gottfried 
Brewing  Co.,  of  Chicago.  Mr.  E.  R.  Tarnow- 
ski  is  engineer  for  the  company.  The  con- 
tractor is  the  Wm.  J.  Skown  Bldg.  Co.,.  and 
the  consulting  engineers  for  the  contractor 
are  the  Rodgers  Company.  Mr.  C.  H.  Sell- 
hom  is  superintendent  for  the  contractor. 


EARTH      AND      ROCK  SECTION 


Method   and   Cost   of   Blasting  and 

Dredging  Rock  at  Carr  Shoal, 

Oconee  River,  Georgia.* 

The  dredge  Sapelo  started  work  on  the  new 
rut  on  Aug.  9  and  finished  on  Dec.  14,  being 
\  months  and  6  days  on  the  job.  The  only 
ierious  difficulty  encountered  was  due  to  lack 
)f  sufficient  depth  of  water  to  float  the  pile 
lriver  used  for  drilling  over  the  rock  that  was 

0  be  blasted.  On  account  of  this,  it  was 
lecessary  to  do  a  great  deal  of  preliminary 
vork  blasting  by  hand  and,  in  some  instances, 
he  steam  drill  was  carried  out  on  the  rocks 
ihead  of  the  plant  and  a  line  of  steam  pipe 
tnd  hose  run  to  it.  -A  considerable  quantity 
)f  rock  was  also  taken  out  by  hand,  loaded  on 

1  small  barge  and  moved  to  one  side.  After 
his  blasting  had  been  done  by  hand,  the  Sapelo 
vould  clean  off  ahead  of  her  as  far  as  the 
mcket  w^mld  reach  (about  20  ft.)  and  would 
hen  hful  back  and  the  pile  driver  would  get 
n  position  and  blast  to  depth.  This  in  turn 
vas  dredged  to  depth  and  the  operation  re- 
lated. It  is  estimated  that  this  preliminary 
vork  occupied  about  one-third  of  the  working 
:ime.  It  was  not  feasible  to  blast  very  far 
ihead  of  the  digging,  as  the  material  would 
settle  back  and  make  dredging  very  difficult. 
The  figures  at  the  end  show  the  amount  of 
work  done  and  the  cost. 

The  Sapelo,  built  at  Hollingsworth  Ferry  in 
1903,  is  85  ft.  long,  30-ft.  beam,  and  draws  30 
ins.  of  water.  She  has  a  "stiff-leg"  derrick, 
using  a  Lidgerwood  No.  4  swinging  gear  and 
bull  wheel.  The  boom  is  56  ft.  long  and  the 
bucket  swings  in  a  circle,  the  diameter  of 
which  is  75  ft.  The  bucket  is  a  four-blade 
Hayward  orange-peel,  of  21  cu.  ft.  capacity. 
The  machinery  will  stand  a  speed  of  75  swings 
an  hour  on  a  continuous  run.  This  speed  can 
not  be  attained,  however,  unless  the  rock  is 
very  well  broken  up.  Much  better  time  can 
be  made  on  material  such  as  sand  or  soft  clay. 

The  swinging  engine  is  a  Lidgerwood  Stan- 
dard, double-friction  drum  engine,  of  30  h.  p., 
and  is  in  good  condition.  The  after  engine, 
used  for  stern  and  quarter  lines,  is  a  Lidger- 
wood reversible,  double  friction,  drum  engine, 
which  has  been  in  use  a  long  time,  but  is  in 
serviceable  condition.  Steam  is  furnished  by 
an  upright  tubular  boiler  of  ample  capacity. 

„  "Rearranged  from  a  paper  bv  H.  L.  Roberts  in 
^Professional    Memoirs,"    for  June-September, 


Drilling  was  done  by  two  methods.  On 
anything  but  the  very  hardest  rock,  the  drills 
used  consisted  of  a  length  of  octagon  steel 
working  in  a  casing  of  lj^-in.  pipe.  The 
drill  in  general  use  was  of  15^-in.  steel  with  a 
4-in.  taper  point.  This  was  slipped  inside  the 
VA-in.  pipe  used  as  a  casing,  the  lower  end  of 
the  pipe  being  drawn  down  to  \Y%  ins.  to  fit 
snugly  around  the  drill  and  then  sharpened  to 
a  cutting  edge.  The  upper  end  of  the  drill 
had  an  iron  collar  1  in.  thick  by  4  ins.  square 
around  it,  the  collar  being  held  in  place  by 
upsetting  above  and  below  it.  The  drill  ex- 
tended about  Y?  in.  above  the  collar.  The  drill 
and  casing  were  driven  together  through  rock 
to  the  required  depth  by  an  1,800-lb.  ham- 
mer working  in  the  leads  of  the  pile  driver. 
A  platform  hanging  from  the  leads  in  front 
provided  a  place  for  the  men  to  stand  while 
drilling  and  loading.  Having  been  driven,  the 
drill  was  taken  out,  leaving  the  casing  on  the 
rock.  Dynamite  was  then  loaded  into  the 
casing,  a  ramrod  held  on  top  of  it,  and  the 
casing  was  pulled  up  with  the  pile  fall  lead- 
ing to  the  top  drum  of  the  engine,  leaving 
the  powder  in  the  hole.  These  holes  were 
unusually  spaced  5x5  ft.,  and  were  drilled 
to  a  little  greater  depth  than  the  contem- 
plated dredging.  About  30  holes  were  usu- 
ally fired  in  one  blast  by  an  electric  blasting 
machine. 

It  often  occurred  that  there  was  a  hard 
layer  of  rock  on  top  of  soft  rock.  A  short 
drill  of  2-inch  octagon  steel  was  driven 
through  this  hard  rock,  pulled  up,  and  the  V/&- 
in.  drill  and  casing  sent  down.  Where  it  was 
possible  to  use  these  drills,  which  was  about 
90  per  cent  of  the  time,  work  could  be  carried 
forward  about  ten  times  as  fast  as  with  the 
steam  drill. 

The  steam  drill,  the  second  method  in  use, 
was  an  Ingersoll-Rand ;  drilling  a  hole  from 
1*4  to  2y>  ins.  in  diameter,  and  when  the 
rock  was  covered  with  live  sand,  as  was 
usually  the  case,  it  was  a  very  troublesome  and 
slow  method.  The  steam  drill  platform  was 
mounted  on  the  stem  of  the  pile  driver  and 
the  drilling  was  done  through  a  casing  of 
6-in.  pipe  resting  on  the  bottom.  The  hole 
was  kept  clear  of  sand  by  a  jet  of  water  from 
a  horizontal,  double-acting  force  pump,  driven 
by  a  rod  from  the  connecting  rod  of  the  pile- 
driver  engine  to  the  lever  operating  the  plun- 
ger of  the  pump.  When  drilling  by  steam,  as 
the  last  drill  is  pulled  out,  a  casing  is  slipped 


into  the  hole  to  keep  out  the  sand,  and  the 
powder  loaded  through  this. 

The  average  size  of  the  crew  carried  was 
ten  men — foreman,  two  engineers,  cook,  cabin 
boy,  and  five  laborers;  the  number  of  laborers 
employed  was  increased  or  decreased  as  the 
nature  of  the  work  being  done  required. 

The  principal  data  of  the  work  were  as 
follows : 

Dimensions  of  Cut:  Ft. 

Length    810 

"Width    80 

Average  depth    5 

Yardage  Dredged:  Cu.  yds. 

Rock    »,146 

Clay    2,292 

Sandand  gravel   130 

Total    7,568 

Blasting  Data: 

Number  of  holes   1,642 

Number  of  blasts   139 

Pounds  dynamite  used   589 

Time  Employed: 

Days  actually  worked   99 

Days  delay  from  high  water   5 

Other  delays,  days   % 

Holidays    5% 

Sundays    18 

Total  days    128 

The  total  cost  of  the  work  was  as  follows : 

Wages  $2,127.13 

Subsistence    640.69 

Fuel  and  oil   276.55 

Dynamite,  caps,  etc   S50.37 

Maintenance  of  plant   494.64 

Drayage  of  supplies   47.50 

Total   $4.436.8S 

It  is  estimated  that  the  cost  of  removing 
2,322  cu.  yds.  of  clay,  sand  and  gravel  was  15 
cts.  per  cubic  yard,  or  $348.30,  leaving  the 
cost  of  removing  5,146  cu.  yds.  of  rock  as 
$4,088.58,  or  79.4  cts.  per  cu.  yd.  The  cost  of 
all  excavation  was  59  cts.  per  cu.  yd. 


Decrease  in  Railroad  Earnings. — Accord- 
ing to  the  monthly  bulletin  of  the  Bureau  of 
Statistics  and  Accounts  of  the  Interstate  Com- 
merce Commission  the  earnings  of  the  rail- 
roads of  the  United  States  for  the  month  of 
March,  1911,  were  approximately  $10,000,000 
less  than  earnings  for  the  same  period  of 
1910.  The  decreases  are  summarized  as  fol- 
lows : 

Decrease. 

Total  operating  revenues  $11,339,128 

Total   operating  expenses   2.071.410 

Net  operating  revenue   9.267.718 

Total  net  revenue   9.302.718 

Operating    income   9.663.946 
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A  Dragline  Excavator  with  Walking 

Attachment. 

There  has  recently  been  put  in  operation 
in  western  Iowa  a  Page  dragline  excavating 
machine  with  an  attachment  for  walking  or 
sliding  the  machine  along  as  the  excavation 


A  Review  of  Tunnel  Driving  in  the 
Alps.    Methods  and  Progress  on 
Four  Alpine  Railway  Tunnels.* 

It  is  now  generally  admitted  by  experts  that 
at  least  so  far  as  rapid  progress  is  concerned 
the  Alpine  system  of  tunnel-driving  is  supe- 


Fig.  1 — View  of  Drag-Line  Excavator  with  Walking  Attachment. 


work  progresses.  The  attachment  was  de- 
signed and  patented  by  John  W.  Page,*  and 
is  intended  for  ditch  work  requiring  a  small 
yardage  per  lineal  foot  where  it  is  necessary 
to  keep  the  machine  moving  forward  several 
hundred  feet  in  a  day.  .The  only  machine  so 
far  placed  in  operation  is  at  work  on  a  drain- 
age project  near  Luton.  Iowa,  where  it  is 
being  used  by  the  Canal  Construction  Co.,  con- 
tractors, of  Chicago. 

The  revolving  excavator  is  mounted  upon  its 
turntable  and  this  in  turn  is  mounted  on  a 
platform  consisting  of  I-beams.  This  platform 
is  about  twice  as  long  as  the  turntable  plat- 
form is  wide.  The  turntable  platform  is  ar- 
ranged to  roll  upon  it  from  one  end  to  the 
other.  The  whole  is  supported  on  two  "boats'" 
nr  wooden  skids,  as  shown  by  the  drawing, 
hi  moving,  the  machine  is  run  to  one  end  of 
the  beam  platform,  thus  removing  the  weight 
of  the  machine  from  the  "boat"  at  the  oppo- 
site end.  This  "boat"  is  then  slipped  ahead 
by  means  of  cables  operated  by  the  main  en- 
gine. Then  the  machine  is  rim  to  the  opposite 
end  of  the  beam  platform  and  the  opposite 
"boat"  is  slipped  forward.  The  operation  gives 
the  machine  a  zigzag  walking  motion,  advanc- 
ing it  about  7%  ft.  each  time.  A  study  of 
the  drawing,  Fie.  2,  will  show  the  construc- 
tion of  the  walking  attachment  and  the  scheme 
for  operating  the  "boats." 

The  machine  is  equipped  with  a  60-h.p.  gas- 
oline engine,  which  uses  kcrosine  for  fuel. 
It  has  a  60-ft.  steel  boom  and  a  2-cu.-yd.  Page 
bucket.  When  observed  for  a  short  time 
r©  ttltlv,  the  machine  was  taking  about  9  buck- 
el  loads  of  material  and  moving  IVz  ft.  every 
8  minutes.  One  man  is  required  to  operate 
the  machine,  and  one  laborer  is  employed  for 
various  jobs  around  it.  The  ordinary  track 
gang  is  thus  dispensed  with. 

One  notable  advantage  of  the  walking  at- 
tachment  is  the  safety  from  slipping,  of  which 
tin-re  is  always  danger  when  machines  are 
mounted  on  rollers.  Much  time  is  lost  on  ac- 
1  omit  of  slinning  off  of  wet  rollers,  and  bv 
eliminating  this  danger  considerable  saving  is 
effected 


rior  to  any  other.  This  is  perhaps  natural  in 
view  of  the  record  of  experience  in  driving 
tunnels  through  the  Alps.  These  great  moun- 
tain-chains cannot  be  treated  in  the  ordinary 


work  must  be  done  from  the  end  only,  hence 
speed  in  driving  is  of  the  utmost  importance; 
and,  as  necessity  is  the  mother  of  invention, 
the  concentration  of  effort  to.  make  progress 
has  resulted  in  an  organization  and  in  me- 
chanical appliances  that  have  produced  results 
so  much  in  excess  of  the  usual  practice,  even 
in  America,  that  a  discussion  of  the  subject  in 
detail  should  be  of  much  value  to  the  engi- 
neer and  contractor. 

The  first  Alpine  tunnel  was  the  Mont  Cenis, 
length  7.5  miles,  driven  with  a  progress  that 
averaged  about  7.75  ft.  per  day.  Next  came 
the  Saint  Gothard,  9.5  miles  long,  18  ft.  per 
day ;  Arlberg,  6.5  miles  long,  27.25  ft.  per  day ; 
Simplon,  12.25  miles  long,  36  ft.  per  day. 

The  figures  represent  progress  when  driv- 
ing from  two  headings,  so  that  by  dividing 
them  in  two  we  get  the  daily  single-heading 
progress.  The  latest  of  the  Alpine  tunnels  is 
the  Loetschberg,  now  being  driven.  In  this 
work  the  world's  record  has  been  beaten  by  a 
single  day's  record  in  one  heading  of  36  ft. 
and  by  an  average  daily  record  in  one  heading 
of  29.5  feet. 

The  Alpine  range  forms  a  natural  barrier 
between  a  large  section  of  northern  and  south- 
ern Europe.  This  range  extends  from  the 
southeast  of  France  to  the  frontier  of  Hun- 
gary, between  Italy  and  the  plains  of  south- 
ern Germany.  The  contour  of  the  Alpine 
range  is  such  that  a  traveler  proceeding  from 
Italy  to  France,  Switzerland,  or  Germany, 
after  traversing  a  comparatively  easy  pass  over 
the  main  chain,  may  be  brought  abruptly 
against  a  second  and  loftier  pass,  or  he  may 
be  compelled  to  follow  a  circuitous  route  which 
may  double  the  length  of  the  journey.  The 
central  portions  of  these  mountains  consist  of 
gneiss,  schists,  granite,  and  other  crystalline 
rocks.  The  range  is  an  instructive  example 
where  a  great  mountain-chain  has  been  formed 
by  repeated  movements  during  prolonged  geo 
logical  periods. 


The  average  cost  of  all  machine  drilling  in 
the  Ready  I'.i'llion  mine  for  the  vear  I9M  was 
$8.85  net' shift  for  labor.  $2.4:1  for  explosives 
and  |4.9fl  for  power  ami  supplies;  a  total  of 

$15.74, 
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way  b\  shaft  sinking  and  driving  headings, 
ilius   multiplying  the  points  of   attack.  The 

*Abatraetcd  from  -\  paper  on  Tunntl  Driving 

III  till"  Alp. 1,  I  \  \V.  'I'.  SiumilelM.  presented  he 
  the  \\  Hies  lliii  re  McetltiK  "f  the  American 

Inatltuta  "f  Mining  Dngl  n  in  June,  1911  and 

published    In     the    Hoelcty'x    TiMUKiieiloiiH  Tin 

July. 


End  Elevation 

Fig.  2 — Plans  Showing  Page  Walking 
Attachment  for     Drag-Line  Excava.or. 

MODERN  ALPINE  TUNNELsT 
The  era  of  tunnel-building  in  the  Alps  be- 
gan with  the  Mont  Cenis  in  IS 5 7.  The  great- 
est of  the  Alpine  tunnels,  and  the  longest  rail- 
way-tunnel in  the  world,  is  the  Simplon.  of 
which  the  Loetschberg,  now  under  construc- 
tion, is  but  an  extension. 

Since  the  opening  of  the  Simplon  tunnel, 
connecting  Switzerland  with  Italy,  the  neces- 
sity of  forming  a  route  connecting  it  with  the 
ninth  and  northeast  of  Kurope  has  been  ap- 
parent and  has  resulted  in  undertaking  the 
construction  of  the  Loetschberg  tunnel  through 
the  Bernese  Obcrland.  The  general  location 
of  the  Loetschberg  tunnel  and  its  rail-connec- 
tions is.  from  the  Simplon  tunnel  through  the 
Loetschberg  to  Frutigen  and  Spiez  on  Lake 
riiim;  from  the  entrance  of  the  Simplon  to 
the  end  of  the  Loetschberg  may  almost  be 
considered  as  one  tunnel  system. 

\  short  review  ..1  the  greatei  Swiss  tunnels 
will  illustrate  the  continual  improvements  in 
the  construction  methods  and  plant  employed, 
and  an  analysis  of  the  methods  ol  construc- 
tion in  these  gnat  tunnels  indicates  the  cause 
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which  has  led  to  the  progressive  increase  in 
the  economy  and  speed  of  tunnel-construction. 

The  advance  of  the  heading  or  "pilot" — ir- 
respective of  whether  it  be  driven  top  or  bot- 
tom— is  the  factor  controlling  the  rate  of  ad- 
vance, as,  under  normal  conditions,  the  en- 
largement to  full  size,  timbering,  and  lining, 
readily  keep  pace  with  the  advance  of  the 
heading.  The  manner  of  mucking  in  the  head- 
ings and  the  time  required  to  do  it  average 


Fig.  1 — Loetchberg  Tunnel  Carriage  Brought 
Forward  After  Mucking. 


Fig.  3 — Showing  Horizontal  Adjustment  of 
Drills. 

about  the  same.  The  increased  average  gain 
in  the  rate  of  advance  has  been  concurrent 
with  the  improvement  in  the  machinery  em- 
ployed in  the  headings. 

Where  a  great  thickness  of  rock  overlies  a 
tunnel,  it  is  necessary  to  do  the  work  wholly 
from  the  two  ends,  without  intermediate  shafts. 
The  problem  resolves  itself  into  devising  the 
most  expeditious  way  of  excavating  and  re- 
moving the  rock.  Experience  has  led  to  great 
advances  in  speed  and  economy,  as  will  be 
seen  from  the  particulars  of  the  tunnels 
through  the  Alps. 

Progress 
Length       daily.         Cost  per 
miles.      Lin.  yds.       lin.  yd. 

Mont  Cenis   7.5  2.57  $1,100.62 

Saint   Got  hard   G.5  6.01  729.76 

Arlberg    6.5  9.07  525.96 

Simplon    12.4  12   

In  1857  the  first  blast  was  fired  in  connec- 
tion with  the  Mont  Cenis  work;  in  18G1  ma- 
chine-drilling was  introduced;  and  in  1871  the 
tunnel  was  opened  for  traffic. 

With  the  exception  of  about  300  yds.,  the 
tunnel  is  lined  throughout  with  brick  or  stone. 
Little  interest  now  attaches  to  the  method  of 
tunneling  adopted  at  Mont  Cenis,  as  it  is,  in 
several  respects,  obsolete.  During  the  first 
four  years  of  hand  labor  the  average  progress 
was  not  more  than  9  in.  per  day  on  each  side 
of  the  Alps,  but  with  compressed-air  rock 
drills  the  rate  toward  the  end  was  five  times 
greater. 

In  1872  the  Saint  Gothard  tunnel  was  com- 
menced, and  in  1881  the  first  locomotive  ran 
through  it.  Mechanical  drills  were  used  from 
the  commencement. 

Tunneling  was  carried  on  by  driving  in  ad- 
vance a  top-heading  about  8  ft.  sq.,  then  en- 
larging this  sideways,  and  finally  sinking  the 
excavation  to  invert-level.  Air  for  working 
the  rock-drills  was  compressed  to  7  atmos- 
pheres by  turbines  of  about  2,000  h.  p.  From 
6  to  8  Ferroux  drills,  making  about  180  blows 
per  min.,  were  mounted  on  a  carriage  pushed 
to  the  point  of  attack.  From  13  to  18  holes 
were  drilled  by  the  machine  and  its  16  at- 
tendants to  depths  of  from  2  ft.  7  in.  to  4  ft. 

3  in.  in  from  3  to  5  hr.,  and  the  work  of 
charging  with  dynamite,  firing,  and  clearing 
away  was  then  done  by  22  men  in  from  3  to 

4  hr.    The  charge  per  hole  averaged  1.75  lb., 


and  after  firing,  a  strong  current  of  com- 
pressed air  was  directed  over  the  face  of  the 
excavation.  Four  sets  of  holes  were,  under 
favorable  circumstances,  drilled  in  24  hr., 
which  rendered  attainable,  in  each  heading,  a 
progress  of  13  ft.  a  day  in  such  rock  as 
gneiss. 

The  driving  of  the  Arlberg  tunnel  was  com- 
menced in  1880,  and  the  work  completed  in 
little  more  than  three  years.    The  main  head- 


Fig.  2 — Drill  Shaft  in  Position  to  be  Jacked. 


is  1  r  n7~wt  /  y  /  \  /  v\  i  r\  \r\  x* 
Fig.  A — Vertical  Range  of  Drills. 

ing  was  driven  along  the  bottom  of  the  tun- 
nel and  shafts  were  opened  up  from  25  to  70 
yds.  apart,  from  which  smaller  headings  were 
driven  right  and  left.  The  tunnel  was  en- 
larged to  its  full  section  at  different  points 
simultaneously  in  lengths  of  8  yds.,  the  exca- 
vation of  each  requiring  about  20  days,  and  the 
masonry  14  days.  Ferroux  percussion  air- 
drills  and  Brandt  rotary  hydraulic  drills  were 
used,  and  the  performance  of  the  latter  was 
especially  satisfactory.  After  each  blast  a  fine 
spray  of  water  was  injected,  which  assisted 
the  ventilation  materially.  In  the  Saint  Goth- 
ard tunnel  the  discharge  of  the  air-drills  was 
relied  on  for  ventilation.  In  the  Arlberg  tun- 
nel more  than  8,000  cu.  ft.  of  air  per  min. 
was  thrown  in  by  ventilators.  In  long  tunnels 
the  quick  transport  of  materials  is  of  equal 
importance  with  rapid  drilling  and  blasting. 
In  the  Arlberg,  to  keep  pace  with  the  miners. 
900  tons  of  excavated  material  had  to  be  re- 
moved, and  350  tons  of  masonry  to  be  intro- 
duced, daily,  at  each  end  of  the  tunnels,  which 
necessitated  the  passage  of  450  cars.  This 
traffic  was  carried  on  over  a  length  of  3.5 
miles  on  a  single  track  of  27-in.  gage  with 
two  sidings.  When  the  locomotives  ran  into 
the  tunnel  the  fires  were  damped  down,  and 
as  the  pressure  in  the  boiler  was  15  atmos- 


Fig.  5 — Standard  Section  of  Tunnel. 

pheres,  the  stored-up  heat  in  the  water  fur- 
nished the  necessary  power.  The  cost  per 
linear  yard  varied  according  to  the  thickness 
of  masonry  lining  and  the  distance  from  the 
mouth  of  the  tunnel.  For  the  first  100  yds. 
from  the  entrance  the  prices  per  linear  yard 
were  $55.50,  for  the  lower  heading;  $37. in 
for  the  upper  one;  $148.54  for  the  unlined 
tunnel,  $219.15  for  the  tunnel  with  a  thin  lin- 


ing of  masonry;  and  $605.10  with  a  lining  '■'> 
ft.  thick  at  teh  arch,  4  ft.  at  the  sides,  and  1 
ft.  8  in.  at  the  invert. 

THE  SIMPLON  TUNNEL. 

In  1893  the  Jura-Simplon  Railway  Co.  con- 
tracted with  Brandt,  Brandau  &  Co.,  of  Win- 
terthur,  Switzerland,  for  the  construction  of 
a  tunnel  from  Brigue,  on  the  north  side,  to 
Iselle,  on  the  Italian  side  of  the  Simplon  pass, 
and.  12.4  miles  in  length.  The  contract  time 
for  construction  was  5.5  years. 

It  is  but  natural  that  in  this  Alpine  region, 
where  water  is  available,  the  engineers  should 
have  planned  to  make  use  of  this  power  not 
only  for  the  purpose  of  compressing  air,  but 
for  hoists,  and  even  for  use  in  rock-drill 
cylinders.  Water-power  was  employed  for  all 
purposes  at  each  end  of  the  tunnel.  The  Sim- 
plon tunnel  runs  up-grade  from  each  end 
towards  its  center,  hence  there  is  a  natural 
drainage,  which  saves  pumping.  Engineers 
who,  without  visiting  the  Simplon  during  con- 
struction, learned  of  the  great  progress  made 
there  by  the  hydraulic  process,  were  inclined 
to  adopt  the  same  methods  in  work  less  fa- 
vorably situated.  It  is  one  thing  to  use  the 
hydraulic  system  where  there  is  a  natural  race- 
way taking  care  of  the  discharge  of  the  water, 
and  it  is  quite  another  thing  to  expend  the 
power  required  to  pump  this  water.  At  the 
time  the  East  River  tunnels,  in  New  York- 
City,  were  built  by  S.  Pearson  &  Son  for  the 
Pennsylvania  Railroad,  serious  consideration 
was  given  to  the  hydraulic  process,  because,  as 
is  well  known  to  those  familiar  with  condi- 
tions about  New  York,  tunneling  under  the 
East  River  involves  rock-work,  while  Hudson 
River  tunneling  is  entirely  through  mud.  Mr. 
Moir,  who  had  charge  of  the  East  river  tun- 
nels, was  impressed  by  the  great  progress 
which  had  been  made  at  Simplon,  where  hy- 
draulic machinery  was  used,  but,  upon  in- 
vestigation, decided  that  there  was  no  advan- 
tage to  be  gained  by  using  a  system  which  in- 
volved lifting  the  water  which  had  been  used 
for  power  purposes;  hence  these  East  river 
tunnels  were  equipped  exclusively  with  com- 
pressed-air machinery. 

1.  Power. — At  the  Swiss  end  the  river 
Rhone  was  dammed,  the  water  collected  in 
reservoirs  provided  with  gates,  and  carried  for 
about  2  miles  in  a  reinforced  concrete  flume 
to  the  power-house.  The  power  available  here 
was  about  2,200  h.  p. 

At  the  Italian  end  the  power  was  derived 
from  the  Riveria,  about  2.5  miles  above  the 
works.  The  power-house  contained  three  Pel- 
ton  wheels,  two  of  250  h.  p.  each,  and  one  of 
600  h.  p. ;  the  wheels  were  horizontal  and  ran 
at  170  r.  p.  m.  The  pressure-pumps  were 
operated  by  these  wheels ;  the  highest  pres- 
sure available  at  these  pumps  was  about  120 
atmospheres  per  sq.  cm.,  with  a  capacity  of 
about  65  gal.  per  min.  at  a  pressure  of  1,175 
lbs.  per  sq.  in.  In  the  pump-room  were  also 
two  air-compressors  of  Ingersoll  and  Buck- 


W^./  i!J.C'  *^^J^~'  ''  '  '''''  '"' 
Fig.  5a — Excavation  Diagram. 


hart  types.  At  the  Italian  end  there  was  also 
a  supplementarv  steam-power  plant  of  about 
22ii  h.  p. 

The  distribution  of  the  power  was  propor- 
tioned about  as  follows :  For  high-pressure 
pumps,  700;  for  air-compressors,  400;  for  ven- 
tilation, 500;  for  illumination,  100;  for  ma- 
chines in  the  shops,  100;  making  a  total  of 
1.800  h.  p. 
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2.  Ventilation. — For  ventilating  the  tunnel 
during  construction  and  afterwards,  a  perma- 
nent plant  was  installed  at  each  end,  the  power 
being  taken  from  the  200  h.  p.  turbines,  at 
each  plant,  running  at  400  r.  p.  m.,  and  driving 
two  fans  of  12.3  ft.  diameter.    The  air-pas- 


with  a  closely-boarded  roof.  From  this  drift 
a  shaft  was  driven  upward  to  the  roof-line 
every  164  ft.  The  top  heading  was  then  ex- 
cavated by  working  in  both  directions  from 
each  of  these  shafts.  Next  in  order,  the  floor 
of  the  upper  heading  was  removed  and  then 


dynamite  at  the  Italian  end,  and  blasting-gela- 
tine at  the  Swiss  end. 

The  dynamite  was  put  in  packages  of  about 
1  lb.  in  weight ;  each  hold  was  charged  with 
6  cartridges;  each  blast  in  the  drift,  therefore, 
used  from  60  to  66  lbs.  of  powder,  or  about 
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Fig,  6 — Longitudinal  and  Cross-Sections  Showing  Methods  of  Excavation. 


sages  from  the  ventilator-house  bifurcate  near 
the  tunnel  ends.  A  door  at  the  angle  of  the 
bifurcation  permits  the  closing  of  either  fork 
of  the  passage;  sail-cloth  curtains  close  the 
tunnel  portals.  Air  could  thus  be  circulated 
in  either  tunnel  as  desired,  its  movement  be- 
ing controlled  either  by  compression  or  by 
aspiration. 

3.  Rock-Temperature. — The  highest  temper- 
ature encountered  during  construction  was 
131°  F.,  and  was  encountered  during  1902, 
about  3J4  miles  from  the  Swiss  end.  The 
method  of  refrigerating  the  air  in  the  work- 
ings was  the  same  at  each  end ;  cold  water 
was  forced  into  the  headings  and  there  broken 
into  spray. 

4.  IUumination. — For  illumination  at  the 
north  end  gas  was  used ;  at  the  south  end 
each  miner  carried  an  oil-lamp. 

5.  Drainage. — The  drainage  of  the  tunnel 
was  effected  by  gravity,  except  for  about  500 
yds.  in  the  center  of  the  tunnel. 

6.  Transportation. — T  he  transport  a- 
tion-service  was  one  of  the  most  important 
portions  of  the  tunnel  work.  The  motive-power 
used  consisted  at  both  ends  of  steam-locomo- 
tives, compressed-air  locomotives,  and  horses. 
The  steam-locomotives  worked  up  to  about 
1 ,500  ft.,  and  from  this  point  the  air-locomo- 
tives worked  to  within  about  1,000  ft.  of  the 
headings;  the  remaining  haul  being  done  with 
horses. 

7.  Method  of  Construction. — The  distance 
between  portals  is  12.4  miles,  and  except  for  a 
short  curve  at  each  end,  the  alignment  is 
straight.  The  elevation  of  the  Swiss  portal  is 
2,250  ft.  and  of  the  Italian  portal  2,076  ft. 
above  >ea  level;  the  highcsl  point  in  the  tun- 
nel is  midway  between  the  portals,  and  is  at 
an  elevation  of  2,310  ft.;  from  this  summit- 
level  the  hue  descends  on  a  2-per  cent,  grade 
If)  1  ••  1 1 «  ,  and  <  n  a  7  pel  1  cut.  grade  to  Isclle 
on  the  Italian  end. 

The  work  consists  of  twin  single-track  tun- 
nels exactly  parallel  in  plan  and  profile,  and 
lined  throughout  with  masonry.  The  centers 
of  the  tunnels  are  55.70  ft.  apart;  at  the  sum- 
mit-level the  cross-section  is  increased  in  di- 
meti \ions  to  accommodate  two  tracks. 

A  renin  bottom  drift  was  first  driven  by 
power  drill  ,  and  linn  timbered  and  covered 


the  two  side  cheeks  of  the  bottom  drift.  The 
lower  drift  being  timbered,  no  interruption  of 
the  traffic  in  it  was  caused  by  the  removal  of 
the  rock  above. 

8.  Drilling. — The  advance  drift  was  the 
only  part  of  the  operation  performed  by 
power-drills.  The  drills  employed  were 
Brandt  rotary  machines  mounted  in  groups 
of  two  on  a  heavy  thrust-bar  about  12  in.  in 
diameter.  This  thrust-bar  was  pivoted  to  a 
drill-carriage  and  was  counter-balanced. 

The  section  at  the  heading  was  nominally 
6.5  by  9.5  ft.,  or  61.75  sq.  ft.,  and  as  the  depth 
of  each  blast  was  roughly  4.5  ft.,  the  material 
removed  by  each  blast  ranged  from  165  to  275 
cu.  ft. 

The  average  daily  advance  was  about  16 
ft.  at  the  Italian  end  and  from  20  to  21  ft.  at 
the  Swiss  end.  This  work  was  in  gneiss  rock. 
In  rock  of  more  friable  nature,  such  as  an- 


hvdrite  or  calcium  sulphate,  an  advance  of  as 
much  as  31  ft.  in  21  his.  was  made.  After 
each  bias',  the  time  required  to  clean  the 
heading,  Bd  the  drills,  complete  the  boring, 
and  rCRIOVC  the  drill  carriage,  was  more  than 
.hi  hour. 

9.     T.xplosr.iW.     The    explosives    used  were 


6.5  lbs.  to  the  cu.  yd.  Charges  were  fired 
by  ordinary  fuses,  cut  so  as  to  give  an  inter- 
val between  the  firing  of  successive  holes: 
about  15  min.  was  required  after  each  blast 
to  clear  the  fumes  from  the  heading.  This 
was  accomplished  by  means  of  a  ventilating- 
pipe  running  close  to  the  face  and  the  use  of 
a  spray  of  water.  The  ventilating-pipe  ex- 
hausted about  35  cu.  ft.  of  air  per  sec,  and 
the  spray  absorbed  the  sulphurous  gases. 

10.  Mucking. — The  spoil  was  cleared  from 
the  face  by  one  gang  while  another  gang 
loaded  the  collected  muck  into  narrow-gauge 
cars  hauled  by  horses.  No  machines  were 
used,  all  the  material  being  handled  by  manual 
labor.  The  work  of  clearing  the  heading  was 
rushed  to  enable  the  drills  to  be  put  to  work 
as  soon  as  possible.  To  this  end  the  clearing- 
gangs  were  composed  of  men  who  had  been 
previously  rested  by  performing  light  work 


only,  and  only  the  most  skilled  and  energetic 
laborers  were  employed.  The  majority  "i  the 
worker-  were  from  southern  Italy.  There 
were  II  or  15  men  at  each  beading,  worked 
ni  .'I  shifts  daily,  bach  gang  had  2  horses  for 
each  shift    Horses,  which  cost  $1.60  per  S-hr. 

shift,  died  off  rapidlv   and  were  paid   for  by 


M.  M 

\  ig.  / — Improvised  Siding  in  a  Narrow  Heading. 
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the  tunnel-contractors.  Other  methods  of 
transportation  were  tried  but  proved  less 
econnomical  than  the  use  of  horses  in  the  ad- 
vance headings.  The  horses  took  the  cars  to 
the  compressed-air  locomotives,  and  these  in 
turn  took  them  to  the  steam  locomotives,  as 
already  described. 

11.  Geological  Conditions. — The  materials 
penetrated,  beginning  at  the  working  entrance 
at  the  Italian  end,  are  as  follows :  At  the 
entrance  a  crust  of  quartz;  following  this  for 
14,268  ft.  was  a  very  hard  gneiss  lying  in  hori- 
zontal strata  and  known  as  antigoria;  the 
gneiss  contained  occasional  seams  of  crystal- 
line rock,  quartz,  sulphur,  pyrites,  etc.  Be- 
yond for  a  distance  of  about  130  ft.  a  disin- 
tegrated slate  clay  was  encountered,  which 
proved  a  most  treacherous  material  and  was 
the  most  difficult  part  of  the  tunnel.  Suc- 
ceeding the  disintegrated  slate  for  about  200 
ft.  was  a  mixture  of  mica-schist,  schistic 
gneiss,  cipolin,  quartz,  and  white  marble,  fol- 
lowed by  about  325  ft.  of  anhydrite  or  crystal- 
line calcium  sulphate;  then  followed  calca- 
reous rock,  schists,  anhydrite,  grantoid  rock, 
and  schistic  gneiss,  the  last  being  nearly  as 
■dense  and  hard  as  the  antigoria  first  encoun- 
tered. All  these  formations  were  in  horizon- 
tal strata. 

To  pass  the  disintegrated  clay  and  slate  a 
method  of  steel-and-timber  strutting  was  em- 
ployed. 

In  antigoric  gneiss  the  time  taken  for  each 
portion  of  the  attack  was  as  follows : 
Bringing  up  and  adjusting  drills,  20  min. 
Drilling,  1  nr.  45  min.,  to  2  hr.  30  min. 
Charging  and  firing,  15  min. 
Clearing  away  debris,  2  hr. 

or  for  one  whole  attack,  between  4.5  and  5.5 
hrs.,  resulting  in  an  advance  of  3  ft.  9  in., 
or  a  daily  advance  of  18  ft. 

From  this  it  appears  that  the  time  spent  in 
clearing  away  the  spoil  equaled  that  consumed 
in  drilling,  and  it  is  in  this  clearing  that  a 
saving  of  time  is  likely  to  be  effected  rather 
than  in  the  process  of  drilling. 

The  average  temperature  at  the  face  was 
73°  F.  during  drilling-operations,  76°  F.  after 
firing,  and  a  maximum  of  80°  F.  on  the  south 
side,  with  80°  F.  and  85°  F.  before  and  after 
firing. 

12.  Rate  of  Progress. — The  progress  for 
three  months  is  given  in  the  trial-report  for 
1900  as  follows : 

At  Brigue,  where  there  were  three  drilling 
machines  in  one  heading  and  two  in  the  paral- 
lel heading,  the  total  length  excavated  was 
995  yds.  or  6,409  cu.  yds.  in  89  working  days. 
The  average  cross-sectional  area  was  57  sq.  ft. 
This  required  507  attacks  and  3,066  holes, 
which  had  a  total  depth  of  26,600  ft.  and 
14,700  re-sharpenings  of  the  drilling-tool. 

At  Brigue  648  men  and  29  horses  were  em- 
ployed at  one  time  in  the  tunnel.  At  Iselle 
the  numbers  were  496  men  and  16  horses, 
working  in  shifts  of  8  hrs.  Outside  the  tun- 
nel in  the  shops,  forges,  etc.,  the  men  work 
S  to  11  hrs.  per  day,  the  total  being  541  men 
;it  Brigue  and  346  men  at  Iselle. 

On  the  Italian  side,  where  the  rock  is  very 
much  harder,  there  were  three  drilling  ma- 
chines in  each  heading;  the  total  length  ex- 
cavated, with  a  cross-sectional  area  of  62  sq. 
ft.  was  900  yds.,  or  6,700  cu.  yds.,  in  91  work- 
ing days.  This  required  61,293  resharpened 
tools,  758  attacks,  7/940  holes,  with  a  total 
depth  of  33,000  ft.  and  56,000  lbs.  of  dynamite. 
The  average  time  spent  in  drilling  was  2  hrs. 
and  55  min.,  and  in  charging  and  clearing,  2 
hrs.  36  min. 

Thus  in  the  hard  gneiss,  to  excavate  1  cu. 
yd.  of  rock  required  8.5  lbs.  of  dynamite  and 
each  tool  pierced  6.5  in.  of  rock  before  it 
required  resharpening. 

THE  LOETSCHBERG  TUNNEL. 

The  Loetschberg  tunnel,  driven  through  the 
Bernese  Alps,  in  Switzerland,  is  the  last  link 
of  a  railroad  system  connecting  the  city  of 
Berne  directly  with  the  village  of  Brigue, 
which  is  situated  at  the  north  portal  of  the 
Simplon  tunnel.  With  its  completion,  and  the 
lately  finished  12,000  ft.,  Weisenstein  railroad 
tunnel  located  about  30  miles  north  of  Berne, 
"it  forms  the  shortest  route  between  London, 
Paris,  Brussels,  or  Hamburg,  and  Genoa,  via 
"Berne.  Thun,  Brigue  and  ATilan. 


The  question  of  connecting  the  Bernese 
Oberland  with  the  Rhone  Valley  had  its  origin 
as  far  back  as  the  year  1866,  and  the  present 
location  of  the  tunnel  was  proposed  in  1899. 
In  that  year  two  consulting  engineers,  at  the 
request  of  the  Bernese  government,  began  a 
careful  study  of  the  location  of  the  proposed 
road,  and  reported  in  favor  of  a  single  track 
tunnel  44,500  ft.  long,  basing  their  estimate 
on  an  average  cost  of  $4.90  per  cu.  yd.  for 
tunnel-excavator  and  $6.55  per  cu.  yd.  for 
masonry  lining  throughout  the  tunnel-length. 
The  total  cost  of  the  tunnel  was  estimated  at 
$107  per  linear  foot. 

Assuming  an  average  progress  of  4  ft.  per 
day  for  hand-drilling,  or  from  5  to  8  ft.  for 
machine-drilling,  and  from  15  to  18  ft.  for 
rapid  driving,  the  time  required  for  driving 
the  tunnel  was  estimated  at  5  years.  The 
maximum  rock-temperature  expected  to  be 
encountered  was  95°  F. 

Later  on,  however,  the  expected  increase  of 
the  traffic  through  the  Simplon  tunnel  brought 
out  the  question  of  accommodating  two  tracks 
in  the  proposed  tunnel,  and  therefore  it  was 
decided  to  drive  a  double-track  tunnel. 

Estimates  were  prepared,  and  the  cost  of  the 
new  proposed  tunnel  was  calculated  to  be: 

Tunnel   excavation  and  lining  $  8,660,000 

Tracks,    installations,    etc   1,400,000 

Total   $10,060,000 

or  a  total  cost  of  $211  per  linear  foot. 

The  franchise  for  building  the  road  was 
granted  to  the  Canton  Berne  in  December, 
1899,  and,  aside  from  6,000,000  francs  fur- 
nished by  that  canton,  the  necessary  capital  for 
building  the  road  was  obtained  from  French 
bankers. 

The  main  offices  of  the  company,  Die  Ber- 
ner  Alpenbahn  Gesellschaft,  are  situated  in 
Berne,  while  the  main  office  of  the  contracting 
company  is  in  Paris.  A.  Zollinger  is  the 
chief  engineer. 

The  chief  engineer  for  the  company  on  the 
north  portal  is  Mr.  Von  Erlach,  and  for  the 
contractor  Mr.  Rothpletz ;  while  for  the  south 
side  Mr.  Imhof  is  chief  engineer  for  the 
company  and  Mr.  Moreau  for  the  contractor. 

The  new  road  begins  at  Frutigen,  in  the 
Bernese  Oberland,  about  32.5  miles  from  the 
north  portal ;  50.5  per  cent,  of  this  length  is 
on  horizontal  curves,  and  90  per  cent,  is  on 
grade.  There  are  12  tunnels,  aggregating 
16,000  ft.,  one  of  which  is  a  spiral  tunnel 
5,460  ft.  long,  with  a  985-ft.  radius.  The  max- 
imum grade  is  2.7  per  cent.,  and  the  difference 
in  elevation  between  Frutigen  and  the  north 
portal  of  the  Loetschberg  tunnel  is  1,370  feet. 

The  main  tunnel  is  47,678  ft.  long,  and  was 
first  planned  to  be  on  a  tangent.  After  the 
cave-in  of  July  24,  1908,  it  was  found  neces- 
sary to  insert  a  curve  of  3,600  ft.  radius  in 
the  tunnel  in  order  to  drive  through  solid 
rock.  The  elevation  of  the  north  portal  is 
3,940  ft;  of  the  south  portal  is  4,000  ft.,  and 
the  maximum  elevation  of  the  tunnel  is  14,081 
ft.  above  sea  level.  The  maximum  grade  in 
the  tunnel  is  7  per  cent.  The  distance  from 
the  south  portal  to  the  end  of  the  line,  at 
Brigue,  is  15.75  miles.  Of  this  length  28  per 
cent,  or  23,200  ft.,  consists  of  21  tunnels,  the 
longest  being  4,450  ft.  Of  this  stretch  54  per 
cent,  is  on  curves,  and  90  per  cent  on  grade. 
The  difference  in  elevation  between  the  south 
portal  and  Brigue  is  1.100  ft.,  and  the  maxi- 
mum grade  is  2.7  per  cent. 

Summarizing,  the  total  length  of  the  road  is 
45.8  miles,  of  which  36  per  cent.,  or  86,900  ft. 
is  tunnels.  Let  it  be  added  that,  for  con- 
struction purposes,  a  narrow-gage  railway 
had  first  to  be  built  to  reach  both  portals. 
On  the  south  side  of  the  tunnel  the  construc- 
tion railway  necessitated  38  tunnels,  aggre- 
gating 18,000  ft.  Of  the  38  tunnels,  11  only 
will  be  part  of  the  permanent  road. 

1.  Geologieal  Conditions. — Beginning  at  the 
north  portal,  the  materials  penetrated  have 
been  calcareous  for  a  distance  of  about  13,100 
ft.;  while  on  the  south  side,  crystalline  schist 
has  been  found  on  about  13,000  ft. ;  and  gran- 
ite, forming  the  central  part  of  the  mountain 
has  been  penetrated  by  both  headings. 

But  little  water  was  encountered  in  the 
south  heading,  about  20  gal.  per  sec. ;  while  in 
the  north  heading,  105  gal.  per  sec.  necessi- 


tated the  construction  of  quite  a  large-sized 
drainage-ditch. 

On  July  24,  1908,  when  the  main  heading 
had  reached  a  point  1.6  miles  from  the  por- 
tal, it  struck  a  cleft  filled  with  sand,  gravel, 
and  water.  There  was  a  sudden  and  violent 
inburst  of  these  materials,  which  in  a  few 
moments  filled  up  the  tunnel  for  a  length  of 
5,900  ft.,  burying  25  workmen  and  all  the 
drills  and  other  installations  beyond  hope  of 
recovery.  It  is  estimated  that  about  8,000  cu. 
yds.  of  sand  and  gravel  entered  the  tunnel. 

To  avoid  any  further  eruption  of  the  mate- 
rials, the  tunnel  was  walled  up  by  a  33-ft. 
wall  at  a  point  4,675  ft.  from  the  portal. 

A  commission  of  engineers  was  convened  to 
decide  upon  a  course  to  be  adopted.  Three- 
methods  were  considered:  (1)  To  force  the 
tunnel  through  on  the  original  line;  this  was 
considered  impracticable,  due  to  the  great  pres- 
sure from  the  590  ft.  depth  of  water,  sand, 
and  gravel  over  the  tunnel.  (2)  To  use  the 
freezing-process;  this  also  was  considered  im- 
practicable. (3)  To  deviate  the  line  and  cross 
the  Gastern  valley  further  up  stream.  The 
last  plan  was  adopted.  The  new  line  leaves 
the  original  location  at  a  point  0.75  mile  from 
the  north  portal.  No  further  serious  difficulty 
was  experienced  in  tunneling  through  the  di- 
version. 

2.  Rock-Temperature. — The  usual  high 
rock-temperature  met  during  the  construction 
of  the  Simplon  tunnel  was  a  serious  hindrance 
to  rapid  driving.  Careful  studies  were  there- 
fore made  in  order  to  determine  the  maximum 
temperature  to  be  expected  in  driving  the 
Loetschberg  tunnel. 

As  above  stated,  preliminary  studies  had 
fixed  this  maximum  rock-temperature  at  95 
F.  It  was  expected  that  this  temperature 
might  be  slightly  exceeded,  and  due  provision 
was  made  for  taking  care  of  it.  With  86  per 
cent,  of  tunnel  completed  the  maximum  rock- 
temperature  recorded  has  been  91°  F.,  and  it 
is  not  expected  that  this  figure  will  be  very 
much  exceeded. 

The  following  rock  temperature  has  been 
observed : 


North  Side  South  Sid. 


Kilometers. 

Deg.  Fahr. 

Kilometers 

Deg.  F. 

2 

58 

1.5 

68 

2.5 

58.5 

2 

75 

3 

61 

2.5 

77 

3.5 

56 

:: 

79 

4.5 

60 

4 

'  82 

5 

61 

4.5 

87 

5.5 

66 

5 

9» 

5.5 

91 

6 

69 

6 

93.5 

3.  Rate  of  Progress. — Driving  of  the  head- 
ings was  begun  on  Oct.  1,  1906,  for  a  single- 
track  tunnel,  and  continued  until  Oct.  1,  1907, 
when  it  was  decided  to  drive  a  double-track 
tunnel ;  86  per  cent,  of  the  tunnel  had  been 
driven  by  Oct.  31,  1910.  The  headings  met 
Mar.  31,  1911.  On  Oct.  31,  1910,  the  4,000 
ft.  of  heading  which  had  been  abandoned  after 
the  cave-in  of  1908  had  been  regained. 

4.  Power. — The  power-plant  for  the  south 
heading  is  situated  at  Goppenstein.  It  is 
driven  by  electric  power.  The  current  is 
brought  at  15,000  volts,  and  stepped  down  to 
500  volts  for  power-purposes. 

Compressed  air  for  the  drills  (Ingersoll- 
Rand)  is  furnished  by  3  two-stage  Ingersoll- 
Rand  compressors,  each  having  a  capacity  of 
1,950  cu.  ft.  of  free  air  per  min.,  and  a  com- 
pression of  145  lb.  per  sq.  in.  They  are  driven 
by  400  h.  p.  electric  motors.  Compressed  air 
for  the  locomotives  is  furnished  by  2  four 
stage  Ingersoll-Rand  compressors,  having  a 
capacity  of  460  cu.  ft.  of  free  air  per  min., 
and  a  compression  of  1,769  lbs.  per  sq.  in. 
They  are  driven  by  250  h.  p.  electric  motors. 

The  power  plant  for  the  north  heading  is 
situated  in  Kandersteg.  Electric  power,  used 
throughout  the  works,  is  brought  from  Spiez 
at  15,000  volts,  and  stepped  down  to  500  volts 
for  power-purposes  in  the  tunnel  as  well  as 
in  the  shops. 

Compressed  air  for  the  drills  (Meyer)  is 
furnished  by  two  units,  each  consisting  of  a 
two-stage  Meyer  air-compressor,  each  having 
a  capacity  of  1,770  cu.  ft.  of  free  air  per  min., 
and  a  pressure  of  117  lbs.  per  sq.  in.  They 
.-ire  belt-driven  by  450-h.  p.  electric  motors. 

Compressed  air  for  the  locomotives  is  fur- 
nished  by   two   units,   each   consisting  of  a 
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five-stage  Meyer  high-pressure  compressor, 
with  a  capacity  of  565  cu.  ft.  of  free  air  per 
min.,  and  a  pressure  of  1,760  lbs.  per  sq.  in. 
They  are  belt-driven  by  a  250-h.  p.  electric 
motor. 

5.  Transportation. — All  trains  in  the  tun 
nel  are  operated  on  a  regular  time-schedule, 
changed  from  time  to  time  according  to  the 
progress  of  driving. 

Steam  locomotives  are  used  outside,  while 
compressed-air  locomotives  are  run  inside  of 
the  tunnel.  A  few  mules  are  still  in  use  in 
the  south  bottom-heading. 

Four  types  of  cars  are  used  for  the  serv- 
ice inside  and  outside  of  the  tunnel:  (1) 
Passenger-cars  having  a  capacity  of  24  men 
each,  and  run  only  when  shifts  are  leaving  or 
entering  the  tunnel.  (2)  Cars  having  a  ca- 
pacity of  25  cu.  ft.,  used  for  mucking.  (3) 
Cars  of  70  cu.  ft.  capacity,  used  chiefly  for 
transporting  masonry.  (4)  Flat  cars,  used 
for  bringing  in  timber,  rails,  etc.,  The  cars 
used  for  mucking  are  6  ft.  long,  2  ft.  8  in. 
wide,  and  2  ft.  deep,  the  upper  edge  being  3 
ft.  7  in.  above  the  top  of  the  rail. 

The  gage  for  all  tracks  laid  in  the  tunnel  is 
30  in. ;  the  rails,  of  from  30  to  40  lbs.  per  yd., 
being  laid  on  wood  stringers,  except  in  the 
last  100  ft.  of  the  bottom  heading,  where  port- 
able rails  with  pressed-steel  ties  are  used. 
Trains  are  run  in  the  tunnel  at  a  speed  of 
from  8  to  10  miles  per  hour. 

6.  Lighting. — Electric  light  is  used  only,  in 
that  part  of  the  tunnel  already  lined  with 
masonry  and  partly  completed. 

Portable  acetylene-lamps  are  used  through- 
out the  tunnel  with  a  few  exceptions  only. 
They  are  sold  to  the  men  by  the  contractors 
for  the  sum  of  $1.  Besides  giving  a  very 
bright  light,  these  lamps  are  clean,  easily  han- 
dled, and  they  do  not  give  out  fumes  as  do 
oil-lamps. 

7.  Drainage. — Drainage  on  the  north  side 
of  the  tunnel  is  provided  by  means  of  a  ditch 
2  ft.  8  in.  wide,  and  2  ft.  deep,  placed  be- 
tween the  two  tracks.  It  has  the  same  slope 
as  the  tunnel.  The  flow  of  all  springs  en- 
countered on  this  side  of  the  tunnel  amounts 
to  about  105  gal.  per  sec,  most  of  the  water 
coming  from  that  part  of  the  tunnel  where 
the  cave-in  occurred  in  1908.  The  flow  on  the 
south  side  of  the  tunnel  amounting  to  only 
20  gal.  per  sec,  the  section  of  the  drainage- 
ditch  is  but  half  the  size  of  the  one  above 
named. 

8.  The  Drill-Carriage. — The  records  made 
in  driving  the  headings  are  due  to  the  excel- 
lent organization,  and  to  the  methods  of  set- 
ting up  and  taking  down  the  drills. 

The  type  of  drill-carriage  first  used  at 
Loetschbcrg,  carried  a  beam  with  a  counter- 
weight. In  this  type  later,  the  beam  and 
counterweight  were  omitted,  the  bar,  on  which 
1,  5  or  6  drills  were  mounted  being  placed 
directly  on  the  track.  The  width  of  the  tun- 
nel in  which  these  cars  can  operate  varies 
from  6  to  13  ft. 

A  drill-carriage  of  simple  but  efficient  de- 
sign was  devised  by  the  contractors.  Each 
carriage  carried  four  or  five  drills.  Fig.  1 
shows  the  carriage,  together  with  the  drilling 
machines,  when  brought  forward  just  after 
mucking  in  the  heading.  Fig.  2  shows  the 
horizontal  shaft  swung  into  position  ready  for 
being  jacked,  and  the  drills  ready  to  be 
swung  into  the  position  shown  in  Fig.  3.  It 
can  be  easily  seen  from  Fig.  3  that  the  drills 
.  riii  be  independently  swung  through  .111  arc 
of  a  circle  or  moved  sideways,  while  in  Fig. 
7  the  different  positions  which  the  drill  can 
be  given  by  being  swung  in  a  vertical  plane 
are  shown. 

The  time  required  to  change  the  machine 
from  the  position  shown  in  Fig.  1  to  that 
ihown  in  big  3  and  to  commence  drilling  is 
Utuall)  h'-Hi  6  to  8  min.  This  fact  alone 
how»-flie  MMK'i'Tily  of  this  system  of  car- 
rying the  drills  \or  8l,cn  wor'<  ovcr  a,lv  other 
method  used  up  ft"  the  present  time. 

0.   Explosives  1— Three  kinds  of  explosives 
are  Used      l)ynam',('.  w',h  "bout  H5  per  cent 
of  nitro  glycerin'".  is  mostly  <'s''1       the  1,<,;i(1 
int's      VVestiib.-iN'1'  ibeildite,  being  mote 

safely  handled.  ,tc  "*''<l  f'»r  enlarging  and  for 
small  hlasM. 


Great  stress  is  laid  on  the  fact  that  a  high- 
grade  explosive  breaks  the  rock  into  small 
pieces,  not  larger  than  an  orange,  which  en- 
ables mucking  to  be  done  with  shovels. 

Firing  is  done  with  ordinary  fuses.  The 
dynamite  cartridges  are  wrapped  with  red 
paper  in  order  to  be  easily  detected  in  case  of 
a  misfire.  Dynamite-carriers  and  handlers 
are  provided  with  red  lanterns. 

10.  Labor  and  Wages. — Italian  labor  is 
used  throughout  the  works  with  the  exception 
of  some  Macedonians  lately  imported.  Most- 
ly Italians  from  the  northern  provinces  of 
Italy  are  employed. 

A  bonus  system  of,  payment  is  used  through- 
out the  different  kinds  of  operations.  The 
following  wages  are  paid : 


Daily  Average 

Wages.  Bonus.  Total. 

Drill-foreman   $1.50  $1.10  $2.60 

Drill-runners                   1.00  0.70  1.70 

Muckers                          0.80  0.50  1.30 

Nippers                            0.70  0.30  1.00 

Tracklayers                     0.80  0.15  0.95 

Masons                            1.00  0.40  1.40 


There  are  three  8-hr.  shifts  per  day. 

11.  Excavation. — As  shown  on  Fig.  5,  the 
width  of  the  finished  tunnel-section  is  28  ft. 
at  the  arch-springing  and  25  ft.  at  the  base 
of  the  rail.  The  arch  is  semi-circular,  the 
crown  being  20.7  ft.  above  the  base  of  rail. 

The  sequence  of  excavation  is  illustrated  by 
Fig.  6.  A  bottom  heading  6.5  by  10  ft.  is  first 
driven  several  hundred  feet  in  advance  of  the 
enlargement.  Upraises  are  then  driven  from 
500  to  600  ft.  apart,  and  a  top  heading  started 
back  and  forth.  The  top  heading  is  then  en- 
larged as  shown  by  the  sections  in  Fig.  6. 

When  the  inclination  of  the  strata  is  ver- 
tical or  the  formation  is  of  a  treacherous 
nature,  the  method  illustrated  by  Sections  B-B 
and  E-E  in  Fig.  6  is  used. 

In  the  bottom  heading  the  mining-operations 
proceed  as  follows :  The  drill-carriage  is  run 
forward  from  its  siding  close  to  the  face  of 
the  heading,  passing  over  5  ft.  by  5  ft.  by 
•Hs-in.  steel  plates  laid  on  the  floor  of  the 
heading  for  a  length  of  about  30  ft.  Each 
plate  is  provided  with  1-in.  holes  at  the  cor- 
ners for  ease  in  handling  with  a  pick. 

The  water-  and  air-pipes  laid  on  one  side 
of  the  heading  to  about  40  ft.  from  its  face 
are  connected  with  the  drill-carriage,  and  the 
drilling  begins  with  the  top  holes.  Water- 
sprinkling  is  frequently  done,  especially  in 
starting  the  holes,  in  order  to  lay  the  dust. 

Without  interfering  with  drilling,  mucking 
is  going  on  just  behind  the  drill-carriage,  and 
the  loaded  muck-cars  are  run  back  to  a  sid- 
ing, where  trains  of  from  20  to  30  cars  are 
formed  and  hauled  out  by  air  locomotives. 

Drilling  being  completed  in  the  heading, 
the  drill-carriage  is  run  back  to  its  siding,  and 
the  steel  plates  laid  on  the  floor  are  covered 
with  a  layer  of  muck  about  4  in.  thick  to  pre- 
vent deterioration. 

The  bore-holes  are  then  loaded  and  care- 
fully tamped,  and  the  last  man  to  leave  the 
heading,  after  firing  the  fuses,  opens  the  air- 
pipe  valve,  the  escaping  air  thus  creating  a 
cushion  of  fresh  air  from  the  face  of  the 
heading  back  to  a  certain  distance,  so  that, 
after  blasting,  the  muckers  arc  able  to  go  to 
work  without  delay. 

A  high-grade  explosive  only  is  used  in  the 
heading,  which  breaks  the  rock  in  small  pieces 
and  renders  mucking  with  shovels  easy.  The 
bore-holes,  having  an  average  depth  of  about 
I  ft.,  arc  started  with  a  3-in.  drill  and  finished 
with  a  2-in.  drill.  On  account  of  giving  better 
results,  firing  is  done  with  fuses,  about  I 
ft.  long,  the  center  holes  being  fired  first. 

Mucking-operations    proceed    as  follows: 

u"  empty  cars  are  run  to  the  heading,  the 
ins'  one  being  immediately  loaded  by  two  or 
three  nun  shoveling  without  interruption  un- 
til the  car  is  fully  loaded.  This  operation  is 
performed  in  3  or  I  min.,  which  means  that 
I  en.  yd,  is  loaded  in  from  2.6  to  3  min. 

Owing  tO  the  manner  of  drilling  and  blast 

1  mil  to  the  shallow  holes,  the  muck,  in 

tead  of  piling  up  in  front  of  the  Face  of  the 
heading,  is  thrown  back,  and  forms  a  layer 
over  the  floor,  which  enables  the  track  to  be 
■  letl  ■  d  rapidly 

Getting  rid  of  the  mucl<  is  always  a  prob- 
lem in  tunnel-driving,   At  Loetschberg  a  l-cu, 

m   ,  ar  (8JS.5  cu    ft  )  is  idled  in  5  min..  and  it 


takes  only  1  min.  to  get  this  car  away  and 
bring  an  empty  car  to  the  heading.  In  order 
to  do  this,  small  entries  or  chambers  are  ex- 
cavated at  intervals  in  the  lateral  wall  of  the 
main  heading,  which  enable  an  empty  car 
to  be  thrown  from  the  track  on  the  side, 
thus  clearing  the  track  and  allowing  the  filled 
car  to  pass,  whereupon  the  empty  car  is 
turned  up  on  its  wheels  and  rolled  into  the 
heading.  Here  we  have  an  illustration  of  an 
improvised  siding  in  a  narrow  heading,  by 
means  of  which  one  car  may  pass  another. 
This  system  is  shown  in  Fig.  7,  the  operation 
being  as  follows : 

When  the  car,  A,  is  filled,  it  is  taken  away 
on  the  track  B,  and  immediately  after  it  has 
passed  the  point,  C,  the  empty  car,  D,  which 
has   been    reversed   on   the   lateral    side,  is: 
thrown  back  on  the  track,  brought  to  the  ad- il 
vancement  and  filled  again  in  the  space  ofj 
1   minute.      As   soon   as   car,   D,  has  been 
brought  to  the  advancement,  another  empty 
car,  E,  is  brought  to  the  same  point,  C,  re-i 
versed  on  its  side,  and  waits  until  car  D  is 
filled  and  taken  away  again,  etc.    In  one  in-) 
stance,  14  carloads,  each  of  1  cu.  m.  volume, 
were  taken  away  in   1.5  hr.,  which  cleared 
the  heading  completely  and  allowed  the  drill- 
wagon  to  be  brought  in.    Ten  men  are  busy 
removing  the  debris,  two  of  which  number 
get  at  the  extreme  limit  marked  F,  and  their 
work  consists  in  searching  the  debris  for  the 
dynamite  cartridges  which  might  not  have  ex- J 
ploded.    Of  the  remaining  8  men,  4  work  to 
fill  the  car,  as  shown  at  M,  which  takes  5 
min.,  they  then  rest  for  5  min.,  while  the  sec- j 
ond  gang  of  4  men  come  and  fill  the  second, 
car,  etc. 

Drilling  is  started  not  more  than  5  min.. 
after  the  removal  of  the  last  carload.  This, 
result,  which  at  first  sight  seems  impossible,! 
is  only  obtained  by  absolute  discipline. 

The  man  who  knows  that  his  only  work  at 
this  moment  is  to  connect  the  air-main  to 
the  drill-carriage  does  not  do  anything  else; 
the  men  whose  duty  it  is  screw'  the  carriage 
tightly  to  the  wall  immediately  jump  to  the,! 
light  place. 

The  system  has  been  adopted  of  low  and; 
wide  gallery  in  the  proportion  of  1:2;  the  gal-', 
lery  being  6  ft.  high  by  12  ft.  wide. 

The  rate  of  drilling  is,  15  or  16  holes  in  1.1- 
1.15  hours. 

An  engineer  who  recently  visited  this  work 

says : 

"When  I  arrived  at  the  hearing  it  was  9  :30 
A.  M.  The  holes  were  being  prepared  for 
blasting.  The  blast  took  place  at  9:35  A.  M. ; 
5  min.  after  the  blast  the  men  were  in  place 
removing  the  debris,  and  at  a  little  after  11 
A.  M.  the  drill-carriage  was  in  place  again 
and  the  rock-drills  were  working.  It  usually 
takes  from  25  to  30  min.  between  the  time  at 
which  the  drilling  is  finished  and  the  time 
at  which  the  start  is  made  to  remove  the 
debris;  that  is  to  say,  25  min.  for  taking 
away  the  drill-carriage,  cleaning  the  holes, 
loading  with  explosives  and  blasting.  An 
additional  5  min.  are  consumed  in  getting  the 
smoke  away  by  means  of  the  ventilator  and 
then  the  men  get  to  work  at  the  debris.  In 
order  to  assist  the  men  a  spray  of  water  is 
discharged  near  the  heading  after  the  blast. 
This  water  is  brought  into  the  tunnel  in  a 
pipe  placed  within  a  larger  pipe,  which  in- 
sulates it  and  keeps  its  temperature  from  be- 
ing affected  by  the  temperature  of  the  tunnel." 

Drilling  in  the  top  heading  is  accomplished 
by  means  of  two  or  three  drills  carried  on 
tripods  or  on  a  horizontal  bar,  while  hammer 
hand-drills  are  used  generally  for  the  enlarge- 
ment. 

Mucking  operations  in  the  top  heading  are 
very  simple,  since  all  blasted  material  is 
dimmed  directly  through  the  raises  into  cars 
running  on  a  siding  in  the  bottom  heading 

The  operations  of  blasting,  mucking,  tim- 
bering, and  hauling  are  performed  without  in- 
terruption and  without  interference  with  each 
other,  and  a  special  force  of  engineers  is  re- 
quired in  order  to  obtain  such  .1  result. 

Ml  employees  and  workmen  are  insured 
against  accident  or  death,  by  the  contracting 
company,  and  great  care  is  therefore  exer- 
cised in'  handling  explosives  and  in  operating 
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TABLK   I.— LOETSCHBEKG  TUNNEL— DRILLING 


Jan. 
N. 


V  <D  = 


Or--- 

Jr'O  ■ 

O  c  0; 

00  0  cj  • 

o  c 
~o>o 

s 

Progress  of  heading,  feel   1,688 

Vverage  cross-section  of  heading,  square  feet   64.52 

ju.  yd.  broken  out  of  heading   3,975 

dumber  of  working  days  ■  

Vverage  daily  progress,  feet   18.sr> 

Average  progress  of  one  round,  feet   3.83 

Cumber  of  rounds   457 

drilling  time  of  one  round,  hour   ..  1.40 

.lucking  time  of  one  round,  hour   2.45 

Sntire  duration  of  one  round,  hour   4.35 

Cumber  of  bore  holes  per  round   12.5 

Vverage  length  of  holes,  feet   4.13 

^ength  of  holes  per  cu.  yd.,  feet   4.73 

Dynamite  per  cu.  yd.,  pound   6.60 

Cumber  of  steel  bits  per  cu.  yd   2.57 

dumber  of  drill  carriages  in  operation   3.2 

Vir  pressure  at  compressor,  pound  

Vir  pressure  at  face,  pound   78 

Ur  temperature  at  face,  degree  Fahrenheit   53 

Rock  temperature  at  face,  degree  Fahrenheit  

#E«3E.si.    APr.-June.  July-Sept. 
I  N.  S.        N.  S.         N.  S. 


Mar. 

S. 
X  1 


g  > 


AND  WORKING  CONDITIONS. 
Apr.-June.  July 
N.  S.  N. 


July  a. 
Sept.  30. 
S. 


Oct. -Dec. 


sic  « 
2  z 


o  * 

:  era 


CS'C 

c'E 


N. 


bo 
.5 

Z 


S. 


0 

.— '  Z 

807 

2,010 

1.61S 

480 

62.40 

63.48 

68.88 

63.4S 

1,879 

4,699 

4,125 

99S 

83 

89 

84 

'  'l4.79 

25.78 

18.30 

18.66 

3.91 

4.19 

3.54 

3.83 

206 

505 

459 

112  • 

2.20 

1.17 

1.35 

1.23 

3.20 

1.37 

2.53 

3.10 

6.22 

3.58 

4.40 

4.34 

11.4 

12.8 

12.0 

12.5 

4.82 

4.46 

4.62 

4.43 

5.82 

6.15 

6.18 

6.25 

5.66 

6.38 

6.05 

5.88 

1.27 

1.86 

1.34 

1.45 

3  2 

3.4 

4 

3 

113 

99.3 

110.  S 

'  S5.2 

106.5 

85.2 

106.5 

71.6 

55.4 

75.4 

51.4 

1,751 

63.48 
1,141 

90% 
19.34 
3.44 
510 
1.15 
2.55 
4.15 
11.7 
3.54 
5.04 
5.94 
2.85 
4 
95 
72.6 
76.6 


113 
106.5 


Oct. 
N. 


Dec. 


Yearly 
N. 


Averag 
S. 


Jan. 
N. 


Mar. 
S. 


O 

1,506 

64.52 
3,610 
88% 
16.92 
3.18 
473 
1.29 
2.51 
4.31 
12.0 
4.33 
6.63 
7.05 
3.57 
4 

90.8 
71 
80.6 
78.8 

May- June. 


N. 


q.  s  ,ej  +j  q 

—  ~  K  1 

0}  »         H  -  ■  . 

I                                      „;                      a  „■  a  t 

2         *          „  gS  2       ^  I 

n           „-            C  S  cd  w         4J  oi 

2         2         "3  a  2       s  a 

g         d         3  fio  g        g  ■  •.  •  •    13  •  a 

»          §  "S.S  "        1            5  SI 

Sup  aw.  >i 

§         I          3  -Sf  g        5§          g          a  a        ar;  2 

S        Q         a  >m  S       o6"         §  C3c5ao 

Progress  of  heading,  ft.    937       1,402       2,775  1,402      2,848       1,562  985      1,422      7,550      3,772       2,250      1,430  2,490 
Vverage  cross  section  of 

heading,   sq.   ft                  70.13      69.S0       71.00  66.7  67.0        67.2          S3.9        66.7        73.0        67.6        70.8        66.5  67.6 

gu.   yd.   broken   out  of 

heading   2,437      3,550      7,285  3,460      7,080      3,890  3,047      3,510     19,849     14,410       5,890      3,570  6,230 

dumber  of  working  days     36y2        90           S5y2  87  84           90             53%        88%      259%      355%       86%        84%  86 

iv.  daily  progress,  ft...  25.7  15.5  32.3  16.2  33.9  17.3  18.5  16.0  *27.6  16.3  26.0  17.15  28.9 
\v.  pi  ogress  of  1  round, 

ft                                         4.23        3.18        4.82  3.41  4.83        3.70           4.33        4.16        4.55        3.62        4.13        3.97  4.07 

Number  of  rounds             221         440         573  408  588         *20            227         342       1,609      1,670         541         366  613 

Drilling-  time  of  1  round. 

hr                                        1.16        1.35        1.05  2.18  1.03        2.22           1.14        2.34        1.12        2.17        1.18        2.31  1.13 

Mucking     time     of  1 

round,    hr                           2.35        3.04        2.26  2.40  2.20        2.37           2.50        3.09        2.33        2.5S        2.19        2.50  2.02 

Entire     duration     of  1 

round,    hr                           3.54        4.39        3.35  5.07  3.26        5.08           5.39        6.13        4.08        5.18        3.50        5.32  3.22 

Number    of    bore  holes 

par    round                         14.5        12.7        14.24  13.72  14.49       12.77         14.1        14.0        14.3        13.3        14.1        14.0  14.89 

Av.  length  of  holes,  ft..  4.72  4.16  5.01  4.26  5.05  4.36  4.72  4.52  4. 87  4.32  4.76  4.43  4.56 
Length  of  holes  per  cu. 

yd.,    ft                                 6.25        6.60        5.64  6.91  6.11        6. OS           4.99        6.20        5.74        6.44        6.24        6.49  6.71 

Dynamite  per  cu.  yd.,  lb.  6.57  7.64  5.53  8.19  5.60  7.36  4.21  6.79  5.48  7.48  6.17  7.09  6.94 
Number  of  steel  bits  per 

cu.  yd                                   0.85        3.66        0.72  5.42  0.65        6.59           0.66        5.85        0.72        5.3S        2. S3        6.42  4.32 

Number  of  drill  car- 
riages in  operation...       3.93        <:.0          4.0  5.1  4.0          4.9            4            4            4  4.5  4  4  4 

Air  pressure  at  com- 
pressor,   lb                      113.6        78         106.5  79.5  106.5        88            106.5       110. S      108.2        89.5       121  96  121 

Air  pressure  at  face,  lb.    106.5        63.9        99.4  71  97.9        65.3           99.4        63.5       100.S        65.9       106  71  111 

Air  temperature  at  face, 

degree    Fahrenheit            50.3        Su.5        60.4  81.5  63.2        82.4           59.5        82.7        53.3        81.8        59.4        S3. 7  66.2 

Rock     temperature  at 

face,  degree  Fahr             48.2        78.8        56. S  81.7  59.4        86.0           56.1        S6.5        55.1        83.2        60.1        90.3  61.7 

Note — On  the  south  side,  after  blasting,  12  connection  valves  are  opened  for  the  rapid  removal  of  the  air  in  the  tunnel. 
During  drilling  ventilation  is  also  done  with  compressed  air. 

•This  figure  works  out  29.1  when  dividing  total  progress  by  number  of  days. 
N.— North  side  (Kandersteg). 
S. — South  side  (Goppenstein). 


Yearly  Average. 
N.  S. 


4,108 

65.60 
9,672 

'  21.09 
3.95 
1,074 
1.27 
2.30 
4.22 
12.6 
4.33 
5.72 
6.28 
1.96 
3.2 
113 
99.3 
53.2 


5,682 
64.52 
13,755 

'  17.33 
3.51 
1,648 
1.40 
3.00 
4.58 
11.8 
4.33 
5.92 
6.17 
2.26 
3.8 
99.3 
78.1 


First  6  Months. 


N. 


S. 


1,500 

63.5 

3,530 
90 


740 
69.2 


16.55 

4.2 

358 

2.48 

3.10 

6.02 

14.3 
4.69 

6.84 
6.88 

6.83 

4 

99 

92 

86.6 
97.3 


12,100 
172% 
77.4 


2,950 

64.6 

7,100 
174% 
16.9 


1,1 


4.1 

57 

1.15 

7.10 

3.36 

14.5 
4.66 

6.48 

6.53 

3.57 
4 

121 
110 

62.8 

60.  S 


4  07 

724 

2.40 

3.00 

5.47 

14.15 
4.56 

6.62 
6.98 

6.62 

4 

98 
81 

85.2 

91.4 


the  trains.  Data  pertaining  to  driving  the 
headings  are  given  in  the  Table  I. 

[2.  Ventilation. — Ventilation  in  the  tunnel 
is  obtained  from  two  ventilators  11.5  ft.  in 
diameter,  having  a  capacity  of  53,000  cu.  ft. 
of  air  per  min.  at  5.5  oz.  pressure.  Each 
ventilator  is  belt-driven  by  a  175-h.  p.  electric 
motor,  housed  in  a  building  at  each  portal, 
forming  part  of  the  permanent  ventilation- 
system. 

Air  is  taken  in  that  part  of  the  tunnel  al- 
ready completed  through  a  canal  of  68  sq.  ft. 
area,  made  of  hollow  tiles,  shown  in  Fig.  6, 
then  through  steel  pipes  to  electric-driven  ven- 
tilators running  in  series,  and  having  a  ca- 
pacity of  6,300  cu.  ft.  of  air  per  min.  at  14  oz. 
pressure.  These  two  ventliators  are  mounted 
on  carriages,  and  arc  moved  along  as  the 
work  advances. 


Openings  arc  provided  at  intervals  in  the 
above-described  air-canal  so  as  to  allow  part 
of  the  air  to  escape  in  the  tunnel. 

13.  'Rock,  Temperature,  etc. — In  compar- 
ing conditions  on  the  north  and  south  ends 
of  the  Loetschberg  tunnel,  it  is  well  to  bear 
in  mind  that  at  the  south  end  the  rock  is 
generally  harder  and  the  temperature  higher. 
At  the  north  end  the  temperature  varies  from 
75°  to  80°  F.,  while  at  the  south  end  it  has 
reached  a  maximum  of  110°  F.  It  is  also 
claimed  that  a  remarkable  organization  of  the 
working  force  exists  on  the  north  end.  The 
settlement  at  the  south  end  was  built  by  the 
Loetschberg  Co.  The  winter  there  is  extreme- 
ly severe  and  dangerous.  Three  years  ago. 
by  an  avalanche,  seven  men  were  killed,  among 
them  an  American  engineer  named  Merwarth. 
who  was  at  the  time  installing  the  compressed 


air  machinery.  Conditions  of  this  kind  do 
not  favor  the  contractor  in  getting  the  best 
kind  of  labor.  Kandersteg,  at  the  north  end, 
is  practically  a  summer' and  winter  resort,  full 
of  good  hotels,  easy  to  reach,  and  a  more  fa- 
vorable labor  market. 

At  one  time,  when  the  north  heading  was 
making  a  daily  progress  in  excess  of  the  south 
heading,  the  contractors  sent  some  of  the  drills 
from  the  north  heading  over  to  the  south, 
thinking  that  perhaps  the  difference  in  prog- 
ress was  due  to  the  drill,  but  the  results  were 
not  changed.  It  seems  plain  that  were  it  a 
question  of  machinery  only,  the  machinery 
making  the  greater  progress  would  be  used 
throughout,  but  the  difference  appears  to  be 
one  of  natural  conditions  and  of  organization. 

The  official  reports  show  that  the  quantity 
of  air  used  for  ventilation  on  the  southern 
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end  was  only  about  half  that  on  the  northern 
end,  and  it  is  generally  said  that  the  southern 
ventilating  system  was  not  as  effective  as  the 
northern,  whereas  the  temperature  on  the 
southern  end  were  higher.  The  operating 
force  was  compelled  to  use  compressed  air 
from  the  air-mains  to  increase  the  ventilation, 
and  it,  in  a  measure,  reduced  the  temperature, 
thus  decreasing  the  pressure  used  for  drilling. 
It  is  likely  that  in  this  way  the  efficiency  of 
the  drills  may  have  been  somewhat  reduced. 
The  working-pressures  were:  north  end,  7.2; 
south  end,  5.2  atmospheres. 


The  nature  of  the  rock  was  different  on  the 
two  ends  of  the  tunnel,  as  shown  in  Table  I. 
An  average  of  one  steel  was  required  in  the 
north  end  for  1  cu.  m.  of  excavation,  while 
on  the  south  end  an  average  of  from  5  to  7 
was  required  for  the  same  work. 

The  average  consumption  of  steels  for  2.5 
years  was:  north  end,  2.33;  south  end,  7.70 
steels  per  cu.  m.  driven. 

The  report  for  the  year  1910  shows  that  in 
the  first  part  of  rock  encountered  on  both  the 
north  end  south  ends  was  practically  the  same, 


although  the  average  drilling  time  was  much 
less  on  the  north  than  on  the  south  end.  To 
explain  this,  the  air-pressure  on  the  north  end 
during  this  period  was  7.75,  as  compared  with 
5.7  atmospheres  on  the  south  end,  which  large- 
ly accounts  for  the  difference.  It  must  also 
be  noted  that  the  number  of  steels  per  cu. 
m.  of  rock  removed  was,  on  the  north  end, 
4.65;  and  on  the  south,  8.61,  which  indicated 
either  that  the  effect  of  the  rock  on  the  drill- 
bits  was  different,  or  that  the  blacksmith  work 
was  unequal. 
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Experimental  Work  in  1910  of  the  U. 
S.  Office  of  Public  Roads  in  Dust 
Prevention  and  Road 
Preservation. 

(Continued  from  p.  43.) 

TAR    AND    OIL    PREPARATIONS — EXPERIMENTS  AT 
KNOXVILLE,   TENN.,  1910. 

The  road  selected  for  these  experi- 
ments is  known  as  Rutledge  Pike  and 
is  one  of  the  main  county  roads  lead- 
ing into  Knoxville.  It  is  subjected  to 
heavy  automobile  and  country  traffic  the  year 
round.  The  section  selected  for  these  experi- 
ments was  an  old  macadam  road  beginning 
at  the  old  schoolhouse  and  running  northeast 
to  Lake  St.,  a  distance  of  980  ft.  All  of  the 
intersection  streets  are  clay. 

The  work  was  begun  on  July  25  and  finish- 
ed Sept.  7.  For  all  of  the  experiments  a 
foundation  was  prepared  as  follows :  The 
old  road,  which  was  very  uneven,  was  first 
spiked  up  with  a  steam  road  roller  equipped 
with  spikes.  It  was  then  brought  to  a  true 
grade  with  a  road  machine  and  slips,  and  af- 
ter this  a  spike-tooth  harrow  was  used  to 
bring  the  coarse  stone  to  the  surface  and 
work  the  fine  material  down.  Crushed  lime- 
stone, ranging  from  2  ins.  to  %  in.  in  diame- 
ter, was  then  spread  over  the  road  to  a  depth 
of  2  ins.  and  rolled  with  a  10-ton  roller  until 
firm.  This  stone  was  a  soft  limestone  cost- 
ing 90  cents  per  cu.  yd.  f.  o.  b.  street  cars  at 
the  crusher,  about  5  miles  from  the  road. 
Freight  amounted  to  30  cts.  per  cu.  yd.  The 
stone  used  in  the  bituminous  wearing  sur- 
faces was  fine  grained  and  very  hard,  and 
was  known  locally  as  iron  limestone.  This 
material  cost  67^  cts.  per  cu.  yd.  at  the  crush- 
er, from  which  it  was  hauled  to  the  road  in 
wagons  holding  \xfa  cu.  yds.  each.  One  team 
could  haul  6  cu.  yds.  per  day. 

The  road  was  constructed  20  ft.  in  width, 
with  a  3-ft.  earth  shoulder  on  each  side.  Sta- 
tion 0  was  opposite  the  old  schoolhouse.  From 
station  5  +  50  to  station  10  the  road  was 
about  level  with  the  surrounding  country,  and 
it  was  therefore  found  necessary  to  cut  side 
ditches  low  enough  to  secure  good  drainage. 
A  15-in.  corrugated  iron  cross  drain,  which 
emptied  into  an  outlet  ditch,  was  placed  at 
station  6  +  05  and  an  H-in.  cast-iron  drain  36 
ft.  long  was  placed  across  Lake  St.  at  the  in- 
tersection. 

A  crown  of  V2  in.  to  the  foot  was  adopted 
for  both  the  foundation  and  the  bituminous 
wearing  surfaces.  The  bituminous  binders 
were  Ixatcd  m  two  120-gal  unmounted  kel 
tics  and  applied  according  to  the  penetration 
method.  These  kettles  were  not  equipped 
with  fire  boxes,  so  that  heating  and  applying 
the  bitumens  proved  a  slow  and  costly  opera 
tion.  Two  sections  of  roadway  were  con- 
structed with  refined  tars  and  one  with  an 

nil  asphalt 

The  labor  employed  was  unskilled,  and  con- 
sisted mainly  of  j i<  f  t* -<  s.  Common  labor  for 
the  foundation  work  was  figured  at  $1.35  per 
10-hr.  day,  and  for  the  bituminous  work  at 
$1.50  per  10  hr.  day.  Double  teams  cost  $3.50 
per  day,  and  the  roller  and  operator  $3  per 
day. 

F.xt>rri>nntl  No.  1,  Section   \'n    1  Refined 


Coal  Tar — Penetration  Method. — The  section 
treated  in  this  experiment  begins  at  station 
0+25  and  is  217  ft.  in  length.  Upon  the 
foundation,  prepared  in  the  manner  previously 
described,  a  wearing  course  of  the  hard  lime- 
stone crushed  to  sizes  ranging  from  2  in.  to 
%-in.  in  diameter  was  laid  loose  to  a  depth  of 
4  in.  This  stone  was  clean  and  free  from 
dust.  The  road  was  then  rolled  with  the  10-ton 
steam  roller  until  firm,  and  after  this  the 
binder  was  applied,  heated  to  between  250° 
and  300°  C.  Application  was  made  at  the 
rate  of  IY2  gals,  per  sq.  yd.  by  pouring  the  hot 
binder  from  coal  scuttles,  fitted  with  strips  of 
metal  across  their  spouts,  so  as  to  give  an 
opening  4%  in.  across  and  %  in.  wide.  The 
road  surface  was  then  siven  a  light  coat  of 
%-in.  stone  screenings,  free  from  dust,  and 
rolled.  More  screenings  were  applied  from 
time  to  time  until  all  surface  voids  were  filled. 

The  surplus  screenings  and  dust  caused  by 
the  crushing  action  of  the  roller  were  then 
swept  from  the  surface  with  rattan  hand 
brooms  and  a  paint  coat  of  hot  tar  was  ap- 
plied at  the  rate  of  V2  gal.  to  the  sq.  yd. 
Screenings  were  again  applied  in  sufficient 
quantity  to  take  up  all  excess  of  binder  and 
the  surface  was  well  rolled.  The  road  did 
not  "set  up"  satisfactorily,  but  waved  under 
the  roller,  so  that  the  use  of  a  large  quantity 
of  screenings  was  required  to  obviate  this  dif- 
ficulty. Even  then  the  surface  failed  to  bond 
as  was  desired.  After  10  days  the  road  was 
opened  to  traffic,  which  caused  ravelin?'  in 
three  or  four  places.  Owing  to  the  fact  that 
the  supply  of  tar  had  been  exhausted,  these 
places  were  patched  with  the  material  used  in 
experiment  No.  3.  After  this  section  had  been 
opened  for  about  three  weeks,  the  road  be- 
came smooth  and  solid. 

The  properties  of  the  binder  used  in  this 
experiment  are  given  in  the  following  table : 
It  was  used  upon  request,  owing  to  the  fact 
that  a  small  supply  was  already  on  hand  at 
Knoxville.  The  price  of  this  material  at  the 
storehouse  was  11  cts.  per  gal. 

tatle   XII. — Analysis  of  Refilled    Coal  Tar1 
Used  in  Experiment  No.  1. 

Specific  gravity  25725°  C   1.249 

gloat  test  at  32°  C.  (time)   1' 47" 

Float  test  at  50°  C.  (time)   44" 

l'or  cent   of   free   carbon     (insoluble  in 

cs2,  air  temperature)   26  31 

Per  cent  Per  cent 

Distillation:                    by  volume,  by  weight. 

Water                                        Trace.  Trace. 

First  light  oils  to  110°  C           0.4  0.2 

Second  light  oils  110  -170°  C.  .  =2.2  1.6 

Dead  oils  170°-270°  C  "24.9  20.0 

Pitch  residue                           472.5  77.7 

100.0  99.5 

■  vis.  on: .  nuid,  Btick  \     "I'm  bid,  ■Distillate 

::1 1  o\v ■  ■< I  about  one  half  it  •  volume  precipitated 
solids  when  cold.    'Hard,  brittle,  dull  fracture. 

Experiment  No.  2,  Section  No.  2. — Refined 
Tar  Preparation — Penetration  Method. — Sce- 
tiou  N'o.  2  was  constructed  in  the  same  man- 
lier as  No.  1,  with  the  exception  1h.1t  a  dif- 
ferent lar  binder  was  employed.  This  section 
I. enns  at  station  2  I  42  and  is  500  ft,  in 
IciikIIi  The  properties  of  the  tar  binder, 
which  was  a  refined  mixture  of  coal  tar  and 
water  Has,  tar.  are  shown  111  the  following 
table  It  was  made  to  conform  with  specifics 
lions  drawn  up  by  the  Office  of  Public  Roads, 


table  xiii. — Analysis  of  Refined  Tar  Prepara- 
tion1 Used  in  Experiment  No.  2. 
NO.  2. 

Specific  gravity  25725°  C   1.244 

Float  test  at  50°  C.  (time)  4' 29" 

Per  cent  of  free  carbon  (insoluble  in  CS2, 

air  temperature)    17.13. 

Per  cent      Per  cent 

Distillation:  by  volume,    by  weight. 

Water    0.0  0.0 

First  light  oils  to  110°  C  0  .0 

Second  light  oils  110°-170°  C.    M  .3 

Dead  oils  170°-270°  C  »23.2  18.8 

Pitch  residue   476.4  80.4 


100.0 


99.5 


JVery  viscous,  sticky.  2Clear.  sDistillate 
showed  about  two-fifths  its  volume  precipitated! 
solids  when  cold.    4Hard,  fairly  lustrous. 

Experiment  No.  3,  Section  No.  3. — Oil-As-  1 
phalt — Penetration  Method. — Section   No.     3  '! 
begins  at  station  8  +  32  and  is  173  feet  in 
length.     It  was   constructed  in   exactly   the  ■ 
same  manner  as  section  No.  1,  with  the  ex- 
ception that  an  oil-asphalt  was  used  instead  of 
tar  for  a  binder.    This  material  was  shipped 
in  40-gal.  thin  sheet-iron  containers.  After 
the  containers  had  been  cut  and  stripped  from 
the  oil-asphalt,  it  was  cut  with  hot  ax  blades 
into  pieces  small  enough  to  be  heated  suitably.  1 
The  properties  of  the  binder  are  given  in  the  ; 
following  table : 
table  xiv. — Analysis  of  Oil-Asphalt1  Used  in  j 
Experiment  No.  3. 

Specific  gravity  25725°  C   0.998- 

Penetration    (No.   2   N,     5     seconds,  100 

grams,  25°  C.)   86° 

Per  cent  of  gain  at  163°  C,  5  hours  (20 

grams)    0.02 

Penetration  of  residue2  (as  above)   75°" 

Per  cent  of  total  bitumen  insoluble  in  86° 

B.  paraffin  naphtha  22.8S 

Per  cent  of  fixed  carbon  13.78 

Per  cent  of  bitumen  soluble  in  CS2,  air 

temperature  (total  bitumen)  99.85 

Organic  matter  insoluble  10 

Inorganic  matter   05 


100.00- 


Semisolid,  sticky.  2Slightly  harder,  otherwise- 
unchanged. 

The  cost  data  of  these  experiments  arc 
given  in  Table  XV. 

Summary  of  Experiments  at  Knoxville, 
Tcnn. — When  last  inspected,  on  Dec.  17,  all 
of  the  sections  treated  in  these  experiments 
appeared  satisfactory  in  so  far  as  the  work 
itself  was  concerned.  The  weather  for  some 
time  previous  had  been  cold  and  rainy,  and' 
a  considerable  amount  of  clay  had  been 
tracked  on  the  road  from  adjoining  streets. 
This  clay  mud  covered  the  surface  for  a 
depth  of  approximately  1  in.  The  material 
used  in  experiment  No.  2  was  shipped  in  two 
lots,  one  of  which  contained  a  little  water  be 
cause  the  barrels  had  been  exposed  to  the 
rain.  When  this  water  was  removed,  the  tar 
was  easily  handled  and  produced  a  satisfac- 
tory section. 

OIL-ASPHAL1  GRAVEI       EXPERIMENT      Al"  AMES,. 
IOWA.  191H. 

The  experiment  at  \tnes  was  conducted  by 
the  Office  of  Public  Roads  in  cooperation  with 
the  Iowa  Slate  highway  commission.  Early 
in  the  year  it  had  been  the  intention  of  the 
commission  to  try  a  number  of  experiments  in- 
bituminous-road  construction,  but  for  various 
1  (  .i  ons  it  was  finally  decided  to  postpone  this 
work  until  the  s|>iine.  of  1911  However,  as' 
one  manufacturer  bad  already   donated  a  ccr- 


[nly  19,  191 1. 
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ain  quantity  of  oil-asphalt,  it  was  thought 
lest  to  try  this  material  in  1910. 

The  road  selected  for  this  experiment  was 
11  old  gravel  road  in  the  grounds  of  the  Iowa 
State  Agricultural  College,  beginning  at  the 
outh  gate.  The  section  of  this  road  that  was 
esurfaced  begins  at  the  south  gate  and  runs 
lorth  for  a  distance  of  300  ft.  It  has  an  av- 
rage  width  of  27  ft,  running  from  a  cement 
urb  and  gutter  on  the  western  side  to  an  old 
irick  gutter  with  no  curb  on  the  eastern  side, 
rhe  old  road  was  about  6  ins.  thick  and  had 
ieen  regraveled  during  the  spring.  While 
ve\\  bonded  during  a  good  portion  of  the 
ear,  it  became  very  dusty  in  dry  weather, 
["ramc  over  it  is  rather  light.  This  section 
vas  surfaced  with  gravel  and  oil-asphalt  as  de- 
cribed  below. 

Work  was  begun  on  Sept.  19.  Common 
abor  for  this  experiment  was  figured  at  $50 
ler  month;  foreman,  at  $75;  double  teams 
ind  driver,  at  $4.50  per  day;  and  roller,  at 
;10  per  day.  The  labor  consisted  of  the 
ampus  force.  A  tar  kettle  holding  about  10 
ibis,  was  loaned  for  this  work.  The  gravel 
ised  was  a  local  product  costing  25  cts.  per 
:u.  yd.  at  the  pit.  It  was  very  fine,  and  con- 
isted  principally  of  stone,  pea-sized  and 
mailer,  but  contained  comparatively  little  clay 
>r  silt.  The  oil-asphalt  was  figured  at  7% 
:ts.  per  gal.  at  Ames.  Scrap  wood  for  heat- 
ng  the  bitumen  cost  50  cts.  per  load.  The 
iroperties  of  the  oil-asphalt  are  given  in  the 
Allowing  table : 

•able  xvi — Analysis   of  oil-asphalt1  used  in 
experiment  at  Ames,  la. 

Specific  gravity  25725°  C   0.988 

Helting  point  °C.  (cube  method)   83° 

Penetration  (No.  2  N,  5  seconds,  100  grams, 

25°  C.)    95° 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)    0.08 

Penetration  of  residue2  (as  above)   75° 

Per  cent  of  total  bitumen  insoluble  in  86° 

B,  paraffin  naphtha  23.79 

Per  cent  of  fixed  carbon  15.64 

Per  cent  of  bitumen  soluble  in   CS2.  air 

temperature  (total  bitumen)  95.45 

Organic  matter  insoluble   4.27 

Inorganic  matter   28 

100.00 

Semisolid,  short,  cheesy.    2Not  much  changed. 

In  this  work  the  old  road  was  first  pre- 
pared by  working  it  with  a  disk  harrow  until 
the  surface  had  been  loosened  to  a  depth  of 
approximately  2  ins.  Fresh  gravel  was  then 
applied  and  spread  with  a  road  grader  until 
the  road  was  well  shaped.  The  loose  gravel 
was  harrowed  with  a  spring-tooth  harrow  un- 
til the  coarsest  material  appeared  on  the  sur- 
face, after  which  it  was  ready  to  receive  the 
application  of  oil-asphalt. 

The  oil-asphalt  had  been  shipped  in  thin 
sheet-iron  drums.  These  were  removed  by 
rolling  the  drums  on  two  pieces  of  iron  rail 
over  a  small  fire  built  in  the  gutter.  The 
sheeting  was  first  cut  into  strips,  which  were 
afterwards  peeled  off  as  the  bitumen  next  to 
the  metal  melted.  The  oil-asphalt  was  then 
cut  into  pieces  of  suitable  size  by  means  of  a 
wire,  and  heated  in  the  kettle  to  about  300° 
C.  It  was  applied  to  the  prepared  road  sur- 
face by  pouring  from  coal  scuttles  fitted  with 
a  strip  of  metal  across  their  spouts  so  as  to 
form  a  slot  approximately  Vz  in.  wide  and  4Vz 
ins.  across.  Application  was  made  at  the 
rate  of  approximately  lVz  gals,  to  the  sq.  yd. 
On  a  part  of  this  section  the  gravel  was  first 
raked  back  for  a  distance  of  3  ft.,  and  the 
hot  bitumen  was  applied  and  then  covered 
with  the  gravel  which  had  been  raked  back. 
This  operation  was  repeated  a  number  of 
times. 

Shortly  after  application  the  oil-asphalt 
cooled  in  a  tough,  leathery  sheet  over  the 
entire  road  without  penetrating  to  any  appre- 
ciable extent.  At  this  point  the  road  was 
thoroughly  saturated  with  water,  supplied  from 
a  near-by  hydrant,  by  means  of  a  hose.  It 
was  then  worked  for  some  time  with  a  disk 
harrow  on  which  the  disks  had  been  re- 
versed. By  this  means  the  sheet  of  bitumen 
was  first  cut  into  strips  and  then  cut  and 
worked  into  the  wet  gravel  to  a  considerable 
extent.  The  mixing  process  was  hastened 
somewhat  by  running  the  harrow  at  an  angle 


crisscross  over  the  surface.  After  as  good  a 
mixture  as  possible  had  thus  been  secured, 
the  road  was  allowed  to  dry  out  to  a  con- 
siderable extent,  when  it  was  rolled  with  a 
10-ton  steam  roller  until  smooth.  The  finished 
surface  had  a  crown  of  a  little  over  Yz  in. 
to  the  foot,  and  when  last  inspected,  on  Oct. 
12,  had  the  appearance  of  a  rather  dirty  as- 
phalt pavement.  The  bitumen  was  not  mixed 
with  the  gravel  as  completely  as  might  have 
been  desired,  owing  largely  to  the  hardness 
of  the  oil-asphalt.  A  somewhat  lighter  prod- 
uct could  undoubtedly  have  been  handled  bet- 
ter and  would  have  given  more  satisfactory 
results.  The  materials  and  cost  data  of  this 
experiment  are  given  in  Table  XVII. 

TABLE  XVII.— MATERIALS  AND  COST  DATA 
FOR  EXPERIMENT  AT  AMES,  IOWA. 


Length  of  section,  ft   300 

Area  of  section,  sq.  yds   900 

New  gravel  per  sq.  yd.,  cu.  yd  053 

Oil-asphalt  per  sq.  yd.,  gals   1.41 

Cents 

Cost  of  shaping  old  road  per  sq.  yd   0.830 

Cost  of  hauling  gravel  per  sq.  yd   1.401 

Cost  of  gravel  per  sq.  yd  014 


Total  cost  of  preparing  surface  per  sq.  yd.  2.245 


Cost  of  hauling  oil-asphalt  per  sq.  yd  266 

Cost  of  hauling  fuel  per  sq.  yd  180 

Cost  of  heating  and  applying  oil-asphalt 

per  sq.  yd   2.217 

Cost  of  oil-asphalt  delivered  at  Ames  per 

sq.  yd   10.951 

Cost  of  fuel  per  sq.  yd  167 

Cost  of  mixing  oil-asphalt  on  road  per  sq. 

yd  748 

Cost  of  rolling  per  sq.  yd  333 

Miscellaneous  expenses  per  sq.  yd  675 


Total  cost  of  oil  work  per  sq.  yd   15.537 

Total  cost  of  all  work  per  sq.  yd   17.782 

Total  cost  of  entire  section  $160.04 

OIL-GRAVEL-MACADAM     EXPERIMENT      AT  BOISE, 
IDAHO,  1910. 


The  experiment  at  Boise,  Idaho,  was  con- 
ducted by  the  Office  of  Public  Roads  in  co- 
operation with  the  road  commissioners  of  Ada 
County.  At  the  request  of  the  commission- 
ers an  engineer  was  sent  to  Boise  for  the  pur- 
pose of  making  a  survey  of  the  proposed 
road  and  to  draw  up  specifications  for  the 
work,  which  was  afterwards  begun  under  his 
supervision.  After  the  work  was  well  under 
way  the  engineer  resigned  and  nearly  five 
weeks  elapsed  before  another  man  could  be 
sent  in  his  place.  During  this  time  no  de- 
tailed cost  data  of  the  work  had  been  kept, 
so  that  the  following  report  includes  only  the 
work  done  by  the  second  man  in  connection 
with  the  application  of  oil  to  the  road. 

This  road  is  a  continuation  of  9th  St.,  run- 
ning south  from  the  Boise  River  and  ending 
at  Morris  Hill  Cemetery.  Its  total  length  is 
7,262  ft.,  and  for  a  distance  of  5,163  ft.  it 
has  a  width  of  16  ft.,  while  for  2,099  ft.  the 
width  is  20  ft.  Beginning  at  the  bridge  which 
crosses  the  Boise  River,  the  first  2,099  ft. 
had  been  an  old  earth  road  composed  of  very 
fine  soil,  which  became  exceedingly  dusty 
during  the  long  dry  spells  that  are  of  com- 
mon occurrence  in  that  locality.  When  work 
was  begun  on  the  section,  the  old  road  which 
was  to  serve  as  a  subgrade  was  covered  with 
dust  for  a  depth  of  6  ins.  The  subgrade 
should  have  been  watered  at  this  time  and 
properly  crowned,  but  this  was  not  done.  The 
No.  1  course  was  placed  directly  upon  this 
dust  bed  and  the  shoulders  were  nothing  more 
than  dust  heaps. 

The  foundation  course  of  No.  1  stone  was 
placed  loose,  upon  the  subgrade  to  a  depth 
of  6  ins.,  tilled  with  sand,  and  rolled  with 
a  12-ton  steam  roller.  This  course  consisted 
of  river  gravel  ranging  from  2Yz  to  lYz  ins. 
in  diameter,  and  50  per  cent  of  it  had  been 
crushed. 

Upon  the  foundation  a  wearing  course  of 
crushed  gravel,  ranging  from  lYz  ins.  to  Vz 
in.  in  diameter,  was  placed  loose  to  a  depth 
of  2V2  ins.  Because  of  a  delay  in  shipping 
the  oil.  the  gravel  was  rolled  and  allowed  to 
stand  for  some  time  before  the  oil  was  ap- 
plied. The  following  description  covers  the 
work  and  cost  data  for  it  from  this  point 
on  in  the  construction  of  an  experimental 
section. 

This  section  extends  from  station  51  +  63 
north  to  station  68  +  34,  which  is  428  ft.  from 
the  bridge  crossing  the  Boise  River.    It  is 


1,671  ft.  in  length  and  20  ft.  in  width,  and 
is  subjected  to  a  considerable  amount  of  heavy 
traffic  in  addition  to  light  horse-drawn  and 
automobile  traffic.  Common  labor  was  fig- 
ured at  $2  per  day  for  this  work,  while  the 
double  team  and  driver  cost  $5  per  day. 

The  wearing  surface  was  first  prepared  to 
receive  the  oil  by  harrowing  it  until  the 
coarse  stone  came  to  the  surface,  filling  low 
spots  and  otherwise  bringing  the  surface  to  a 
Vz-in.  crown.  The  oil,  which  was  a  heavy 
California  residuum,  shipped  in  a  6,500-gal. 
tank  car  from  Port  Richmond,  Cal.,  was  fur- 
nished under  specifications  drawn  up  by  the 
office.  It  cost  2  cts.  per  gal.  f.  o.  b.  Port 
Richmond,  but  the  freight  charges  to  Boise 
increased  this  cost  to  over  11  cts.  per  gal. 
Upon  examination  this  oil  showed  the  follow- 
ing properties.  • 

TABLE  XVIII. — ANALYSIS  OF  ASPHALTIC 
OIL  RESIDUUM1  USED  IN  EXPERI- 


MENT AT  BOISE,  IDAHO. 

Specific  gravity  25725°  C   0.998 

Float  test  at  32°  C.  (time)  6' 54" 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)   90 

Float  test  on  residue-  (as  above)  12'  20" 

Per  cent  of  bitumen  insoluble  in  86°  B. 

paraffin  naphtha    7.07 

Per  cent  of  fixed  carbon   6.28 


Per  cent  of  bitumen   soluble   in   CS2,  air 

temperature  (total  bitumen)  99.95 

Organic  matter  insoluble  04 

Inorganic  matter   01 


100.00 

Viscous,  sticky.  'Very  viscous,  sticky;  sur- 
face lustrous. 

This  oil  was  heated  in  the  tank  car  near 
the  road  at  the  gas  company's  siding,  by  the 
means  of  steam  at  60  lbs.  pressure.  The  car 
was  equipped  with  5  lengths  of  1%-in.  pipe 
placed  about  one-fourth  way  up  from  the  bot- 
tom, which  did  not  present  sufficient  heating 
surface  to  heat  the  oil  satisfactorily,  and  a 
full  week  was  required  to  empty  the  car, 
since  the  work  was  handicapped  to  a  consid- 
erable extent  by  the  cold  weather.  Because 
of  these  conditions  it  was  never  possible  to 
apply  the  oil  in  as  fluid  a  condition  as  desir- 
able. The  steam  used  for  heating  the  oil  was 
supplied  from  the  boiler  of  the  gas  company. 
Considerable  time  was  lost  in  attempting  to 
pump  the  oil  from  the  tank  car  to  the  dis- 
tributing wagon  and  it  was  finally  emptied  in 
this  wagon  by  gravity,  after  a  pit  had  been 
dug  sufficiently  deep  to  bring  the  top  of  the 
tank  wagon  below  the  bottom  of  the  car. 

The  distributing  wagon  consisted  of  a  500- 
gal.  sheet-iron  tank  fitted  with  steam  coils 
and  mounted  on  a  wagon  body.  It  was  fitted 
with  a  patented  distributor  which  was  oper- 
ated by  a  man  seated  back  of  the  tank.  This 
distributor  was  built  in  three  2-ft.  sections  so 
that  the  oil  could  be  applied  through  a  series 
of  small  holes  for  a  width  of  either  2,  4,  or 
6  ft.  at  one  passage  of  the  wagon.  The  dis- 
tributing pipe  was  so  arranged  that  it  could 
be  raised  or  lowered  to  any  desired  height 
above  the  road  surface.  It  was  admirably 
designed  for  the  application  of  rather  light 
fluid  oils,  but  was  not  strongly  enough  con- 
structed to  apply  the  oil  in  question.  A  num- 
ber of  its  parts  were  broken  during  operation 
and  the  work  of  application  was  thus  de- 
layed. 

The  oil  was  applied  to  the  prepared  road 
surface  by  means  of  this  distributor  at  a  tem- 
perature of  but  little  over  100°  C.  at  the  rate 
of  1.75  gals,  to  the  sq.  yd.  The  wagon  was 
drawn  over  the  road  by  the  steam  roller.  Ap- 
plication was  not  as  uniform  as  could  be  de- 
sired because  of  the  low  temperature  of  the 
oil,  a  fact  which  also  hindered  its  penetration 
into  the  wearing  course.  After  the  oil  had 
been  applied,  sand  was  spread  over  the  road 
surface,  which  was  then  rolled.  As  the  roll- 
ing proceeded,  the  oil  sweated  to  the  surface 
in  places  and  more  sand  was  applied  as  oc- 
casion required.  When  finished,  on  Oct.  8. 
the  road  presented  a  good  appearance,  with 
the  exception  of  a  surplus  of  sand.  This, 
however,  was  allowed  to  remain  in  order  to 
absorb  the  oil  which  it  was  expected  would 
ooze  to  the  surface  for  some  time. 

The  cost  data  for  this  experiment  are  given 
in  Table  XIX. 
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Description. 


TABLE  XV.— MATERIALS  AND  COST  DATA  OF  EXPERIMENT  AT  KNOXVILLE,  TENN. 
 Quantity  of  material.  Cost  data  (cents  per  square  yard.)  


-Total  cost. 


X 

a 

1-3 
1 
2 
3 


X 
1-3 
1 
2 
3 


cq 


Foundation   

Refined  coal  tar  

Refined  tar  preparation 

Oil-asphalt   

■Includes  intersection  of  Lake  St. 


ri 

•a 

pel 

11  (ft. 

*>» 

W 

yds. 

0 

of  secti 

sectii 

one  ( 

Length 

Area  of 

to 

2  >> 

9S0 
217 
590 
173 

2,198 
482 
1,311 
1405 

0.054 
.117 
.117 
.117 

0.002 
.022 
.022 


■3.2 
c  s 

Mi0 


1.49 
1.21 
1.69 


2No.  2  stone  at  siding. 


.a 


0.50 
.50 
.50 


2 
=6.48 
7.90 
7.90 
7.90 


1.48 
1.48 
1.4S 


X 

1.72 
8.90 
8.90 

S.90 


21.89 
10.26 
1G.10 


0.36 
.19 
.00 


.Q 


do 
c 

"3 


2.78 
3.24 
2.96 


« 

T3 

<B 

c 

>. 

m 
3 

3 

& 

Ion 

O 

i> 

c 

oa 

0 

c 

0 

V 

ling. 

tie 
c 

"5 

cella 

M 

(pe 

Rol 

Gra 

Mis 

Fre 

Cts. 

Ent 

1.23 

3.72 

13.15 

$289.04 

1.27 

2.31 

0.00 

46.89 

226.01 

.80 

2.31 

5.75 

40.83 

535.28 

.91 

2.31 

.00 

40.56 

164.27 

is** 

■a  & 

cm 

C  ft 

o  . 

3  to 


60.04 
53.98 
53.71 


3  O 


S  *. 

$289.39 
707.68 
217.53 


TABLE  XIX— MATERIALS  AND  COST  DATA 
FOR  EXPERIMENT  AT  BOISE,  IDAHO. 

Length  of  section,  ft  

Area  of  section,  sq.  yds  

Sand  per  sq.  yd.,  cu.  yd  

Oil  per  sq.  yd.,  gals  


Cost  of  harrowing  wearing  surface  per 

sq.  yd  

Cost  of  oil  per  sq.  yd  

Cost  of  freight  demurrage  on  oil  per  sq. 

Cost  of  heating  and  applying  oil  per  sq. 

yd  ••••• 

Cost  of  sand  at  the  road  per  sq.  yd  

Cost  of  spreading  sand  per  sq.  yd...... 

Cost  of  rolling  per  sq.  yd  


1,671 

3,713 
.035 
1.75 
Cents 


0.20 
3.50 

15.75 

2.43 
3.50 
.20 
3.25 


Total  cost  per  sq.  yd   28.83 

Total  cost  of  entire  section  $1,070.46 

SURFACE   TREATMENT — EXPERIMENTS   AT  WASH 
INGTONj   D.    C,  1910. 

The  roads  selected  for  the  experiments 
with  concentrated  waste  sulphite  liquor  and 
semiasphaltic  oil  emulsion  are  located  in  the 
Agricultural  Department  grounds,  Washing- 
ton, D.  C.  They  are  trap-rock  macadam, 
which  was  originally  bound  with  screenings 
of  soft  limestone  and,  although  subjected  to 
only  a  moderate  amount  of  light  traffic,  they 
became  quite  dusty  in  dry  weather.  The 
sulphite  liquor  and  oil  emulsion  were  used 
not  only  for  the  purpose  of  laying  the  dust, 
but  also  to  act  as  surface  binders. 

Experiment  No.  1,  Section  No.  1. — Con- 
centrated Waste  Sulphite  Liquor. — Section  No. 
1  connects  13th  and  14th  Sts.  and  is  the  same 
section  that  was  treated  with  concentrated 
waste  sulphite  liquor  in  1909*  At  the  begin- 
ning of  spring  the  road  was  in  good  condi- 
tion, but  with  this  exception  there  was  no 
evidence  of  previous  treatment.  It  was  de- 
cided to  continue  the  application  of  concen- 
trated waste  sulphite  liquor  to  this  road  dur- 
ing the  year.  Application  of  the  material 
was  therefore  made  from  time  to  time  as  oc- 
casion required.  Upon  examination  this  sul- 
phite liquor  showed  the  following  properties: 
TABLE  XX. — ANALYSIS  OF  CONCENTRAT- 
ED WASTE  SULPHITE  LIQUOR1  USED 
IN  EXPERIMENT  NO.  1. 

Specific  gravity  25725°  C   1.265 

Per  cent  of  loss  at  100'  G,  heated  to  con- 
stant weight    50.25 

Per  cent  of  total  solids  as  residue   49.7." 

Per  cent  of  ash-   6.94 

Per  cent  ot  organic  solids   42.81 

'General  characteristics,  brown  fluid,  vis- 
.  011      n<l  si  Irk  y.    -'Light  gray. 

•See  Knglin  ei  ing-( 'out raetlng  of  Aug.  3.  1910. 
I  his  material  was  pumped  from  the  bar- 
rcls  in  which  it  was  shipped  into  an  ordinary 
watering  cart  by  means  of  a  rotary  hand  pump. 
It  was  then  diluted  with  water  to  the  desired 
ttrcn'gth  and  applied  in  the  same  manner  as 

water,  Six  applications  were  made  during  the 

season  and  by  this  means  the  road  was  kept 
practically  dustless  and  in  excellent  condition. 
Before  each  application  the  road  was  swept 
free  from  sticks,  leaves,  and  other  detritus 
with  ordinary  hand  brooms.  For  this  and 
the  other  surface-treatment  experiments  com- 
mon labor   was  figured  at  $2  per  day  of  * 

hours;  a  800-gal.  ■prinkling  carti  with  one 
hone,  at  $.">  per  day,  and  a  500-gal.  sprinkling 
<art.  with  two  horses,  at  $7  per  day.  The 
section  wa>  »T*i  ft.  in  length  and  Hi  ft  in 
width,  making  ail  area  of  1,003  sq.  yds  The 
materials  and  cost  data  for  this  experiment 
are  given  in  Table  XXI. 


TABLE  XXIII.— MATERIALS  AND  COST  DATA  FOR  EXPERIMENT  NO.   2— SEMIASPHALTIC 


OIL  EMULSION. 


Cost  data  (cts.  per  sq. 
yd. 


Date  of  application. 


April  7  . 
April  8  . , 
April  15  , 
May  20  . 
June  29  . 
August  25 


Ss, 

01" 
20 
20 
16% 
8V3 
11 
11 


Total   

Total  cost  of  entire  treatment,  $24.88. 


a  . 

mE 

0.0540 
.0460 
.0300 
.0123 
.0225 
.0222 

.187 


-a  >> 
a  . 

to  to 


0.0005 


.0005 


pa 

0.756 
.644 
.420 
.172 
.315 
.311 

2.62 


0.05 


.05 


u 
o 
& 
<A 

a 

0.161 

.120 
.101 
.103 
.132 
.202 

.82 


h£ 

0.917 
.764 
.571 
.275 
.447 
.513 

3.49 


TABLE  XXIV.— MATERIALS  AND  COST  DATA  FOR  EXPERIMENT  NO.   3. — SEMIASPHAL- 
TIC OIL  EMULSION. 


Date  of  application. 


Apr. 
Apr. 
Apr. 
May- 
June 
Aug. 


Strength 
of  solution 
( per  cent) 
20 
20 
16% 
8% 
11 
11 


Binder 
(gals,  per 
sq.  yd.) 
0.0540 
.0300 
.0300 
.0123 
.0225 
.0222 


Sand  (cu. 
yds.  per 
sq.  yd.) 


Total      .171 

Total  cost  of  entire  treatment,  $42.71. 


0.0005 


.000.". 


Total  cost 

Cost  data 

(cts.  per  sq.  yd.) 

(cts.  per 

Binder. 

Sand. 

Labor. 

sq.  yd.) 

0.756 

0.161 

0.917 

.420 

.120 

.540 

.420 

0.05 

.101 

.571 

.172 

.103 

.275 

.315 

.132 

.447 

.311 

.202 

.513 

2.39 

.05 

.82 

3.26 

TABLE   XXV —MATERIALS   AND   COST   DATA  FOR  EXPERIMENT  NO.  4.— LIME  ASPHAL- 

i  MULSIOT 
Sand  (cu. 
yds.  per 

sq.  yd.)       Binder.  Sand. 


Date  of  application. 


Apr. 
Apr. 
Apr. 
May 
June 
Aug. 
Oct.  ! 


TIC  OIL 

Strength 

Binder 

of  solution 

(gals,  per 

( per  cent) 

sq.  yd.) 

20 

0.0540 

20 

.0300 

16% 

.0300 

8% 

.0190 

11 

.0225 

11 

.0258 

11 

.0296 

.211 

Total   

Total  cost  of  entire  treatment,  $C0.06. 


0.0015 


.0001 
.0016 


Binder. 
0.756 
.420 
.420 
.266 
.315 
.361 
.414 

2.95 


0.15 


.01 
.16 


—LIME 

ASPHAL- 

Total  cost 

sq.  yd.) 

(cts.  per 

Labor. 

sq.  yd.) 

0.161 

0.917 

.120 

.540 

.510 

1.0S0 

.103 

.369 

.132 

.447 

.202 

.563 

.216 

.640 

1.45 

4.56 

TABLE  XXVI.— MATERIALS  AND  COST  DATA  FOR  EXPERIMENT  NO.  5.— CONCENTRATED 
WASTE  SULPHITE  LIQUOR  AND  SEMIASPHALTIC  OIL  EMULSION. 


1  late  of  application. 


Apr.  7.. 
Apr.  8.. 
Apr.  20. 
June  29. 
Aug.  25. 
Oct.  5... 


Strength 
of  sohi  1  ion 
(per  cent) 

50 
50 
21 
20 

n 
11 


Sulphite 
liquor 
(gals,  per 
sq.  yd.) 
0.106 
.139 
.045 


Total   

Total  cost  for  entire  treatment,  $34.71 


90 


Emulsion 

—Cost  data  (cts.  per  sq.  yd.)  — 

Total  cost 

(gals,  per 

Sulphite 

(cts.  per 

sq.  yd.) 

liquor. 

Emulsion. 

Labor. 

sq.  yd.) 

1.484 

0.161 

1.646 

0.067 

1.946 

0.938 

.120 

3.004 

.022 

.630 

.308 

.103 

1.041 

.134 

1.876 

.132 

2.008 

.057 

.798 

.202 

1.000 

.030 

.420 

.215 

.635 

.310 

4.00 

4.34 

.93 

9.33 

'In  both  the  second  and  third  applications  the  sulphite  liquor  and  emulsion  were  mixed  to- 
gether   and  this  mixture  was  made  up  to  the  strength  of  the  solution  as  indicated, 

TABLE  XXVII. — MATERIALS  AND  COST  DATA  FOR  EXPERIMENT  NO.  6.— CONCENTRATED 
WAKTK  SULPHITK  LIQUOR  AND  S  EMI ASPHALTIC  OIL  EMULSION. 


Dale  of 
a  ppllea  I  ion. 

\pr.  7  

8  

11  

20  

20  


Sulphlti 
Strength     1 1  •  1 1 1 0 1 
(if  s< il  11 1 Ion (  g.iis.  per 

1  per  cent )  sq.  yd.  > 


Apr 

Apr, 

Ma  y 

June 

Aug. 

Oct. 


50 

no 

50 

21 

33'';, 

mi, 


II.L'IIO 

.est 
.If 
D4G 
.10'! 
.176 
.163 


Emul- 
sion 
i  gals,  per 

sq.  yd.) 


Screen- 
ings (cu. 
yds.  per 

sq.  yd.) 


 Cost  data  (cts. 


6.089 

!o22 


Total    .SiiV  .nr.i 

Total  cost  of  entire  treatment,  $47.60. 


.003 


Sulphiti 
liquor 

2.SII0 
I  I  'M 

1.668 
,680 
1.400 
2.464 
2.142 

12.14 


Emul- 
sion. 


per  sq.  y 
Screen- 
ings. 


ti  :,n; 

'^tos 


0.866 


.85 


.35 


d.)  

Labor. 
0.161 
.120 
.508 
.103 
.132 
.202 

°6r> 
1.49 


I'otal  cost 
1  ets.  per 
sq.  yd.) 
2.961 
1.800 
2.426 
1.041 
1.532 
2.666 
2.407 

1  t  S3 


l-..x  pa  uncni  No,  ■'.  Section  No.  2. — Semi- 
a.tphaltic  Oil  limulsion. — Section  No.  2  is  an 
extension  nf  section  No  1.  and  connects  nth 
and  l'2lh  Sts  It  is  308.7  ft.  in  length  hy  16.1 
ft.  in  width  and  has  an  area  of  7111  sq,  yds. 


The  condition  of  this  road  he  fore  treatment 
was  not  quite  satisfactory  as  that  of  section 
No.  1.  The  emulsion  used  in  this  experiment 
had  been  purchased  the  previous  autumn  and 
during    the    winter   had    been    stored    out  of 
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TABLE  XXVIII. — MATERIALS  AND  COST  DATA  FOR  EXPERIMENT  NO.  7— CONCENTRATED 
WASTE  SULPHITE  LIQUOR  AND  SEMIASPHALTIC  OIL  EMULSION. 


Date  of  application. 


Apr.  1 . . 
Apr.  8 .  . 
May  20. 
June  29. 
Aug.  25. 
Oct.  5.  . . 


Total   

Total  cost  of  entire  treatment,  $54.93 


Sulphite 

Strength 

liquor 

Emulsion 

— Cost  data  (cts.  per  sq.  yd.)  — 

Total  cost 

of  solution 

(gals,  per 

(gals,  per 

Sulphite 

(cts.  per 

sq  yd  ) 

sq.  yd.) 

liquor. 

Emulsion. 

Labor. 

sq.  yd  ) 

50 

6.200 

2.800 

0.161 

2.961 

50 

.056 

0.027 

.784 

0.378 

.120 

1.282 

21 

.045 

.022 

.630 

.308 

.103 

1.041 

.100 

1.400 

.132 

1.532 

33  y3 

.176 

2,464 

.202 

2.666 

33% 

.153 

2.142 

.265 

2.407 

.730 

.049 

10.22 

.69 

.98 

11.S9 

TABLE  XXI.— MATERIALS  AND  COST  DATA 
FOR  EXPERIMENT  NO.  1— CONCENTRAT- 
ED WASTE  SULPHITE  LIQUOR. 

c  Cost   data  v 

.2  i        i       (cts-  per  SCI-  yd-)  n 

a  0  fi. 

Sg.        ■  .  8~ 

-  fa     %>>  ?  1  - 

April   7   50  0.142  1.988  0.161  2.149 

April  8   50  .103  1.442  .120  1.562 

May  20   16%  .046  .644  .103  .747 

June  29   25  .091  1.274  .132  1.406 

Aug    25   33%  .123  1.722  .202  1.924 

Oct.  5   33%  .165  2.310  .265  2.575 

Total  670       9.38  .98  10.36 

Total  cost  of  entire  treatment,  $113.23. 

doors.  During  this  time  a  certain  amount  of 
separation  of  the  oil  from  the  emulsifying 
agents  had  taken  place  in  each  barrel  and  it 
was  found  impossible  to  emulsify  this  sep- 
arated oil,  which  floated  to  the  top  of  the 
mixture  in  the  sprinkling  cart.  This  oil 
caused  considerable  trouble  by  clogging  the 
sprinkler  and,  when  applied  to  the  road,  pro- 
duced soft,  sticky  places,  which  had  to  be 
sanded.  In  order  to  avoid  this  trouble,  the 
watering  cart  was  never  completely  emptied 
on  the  road,  but  the  separated  oil  was  run  ©ff 
on  a  vacant  lot.  Notwithstanding  this  trouble, 
the  material  as  applied  proved  to  be  quite 
satisfactory  and  would  undoubtedly  have 
shown  up  to  better  advantage  had  it  been 
used  before  the  separation  had  taken  place. 

Because  of  the  separation  a  fair  sample  of 
the  original  material  could  not  be  obtained 
for  examination.  The  following  analysis, 
however,  shows  the  material  which  was  ac- 
tually applied  to  the  road  after  the  separated 
oil  had  been  removed,  but  before  water  had 
been  added : 

TABLE  XXII.— ANALYSIS  OF  SEMIASPHAL- 
TIC  OIL  EMULSION1  USED  IN  EXPERI- 
MENT NO.  2. 

Specific  gravity  25°/25°  C   0.962 

Per  cent  of  loss  at  100"  C,  5  hours-  (20 

grams)    19.94 

Examination  of  residue: 
Percent  of  organic  matter  soluble  in  CS2, 

but  insoluble  in  86°  B.  paraffin  naphtha.  11.83 
Per  cent  of  fixed  carbon   4.28 

Per  cent  of  material  soluble  in  CS2,  air 

temperature    99.08 

Organic  matter  insoluble  81 

Inorganic  matter  11 

100.00 

4Fluid,  sticky;  piney  odor.    Semisolid,  sticky. 


This  material  was  handled  and  applied  in 
the  same  manner  as  the  concentrated  waste 
sulphite  liquor  previously  described.  After 
the  third  application  the  road  was  sanded  in 
places  where  the  oil  had  made  the  surface 
sticky.  A  thin  asphaltic  skin  was  gradually 
formed  over  the  road,  which  gave  it  the  ap- 
pearance of  a  bituminous  macadam  road  with 
a  mosaic  surface.  The  materials  and  cost 
tlata  for  this  experiment  are  given  in  Table 
XXIII. 

Experiment  No.  3,  Section  No.  3 — Semias- 
phaltic  Oil  Emulsion. — Section  No.  3  adjoins 
section  No.  2  and  runs  south  almost  parallel 
to  12th  St.  It  is  750  ft.  in  length,  15.7  ft.  in 
width,  and  has  an  area  of  1,310  sq.  yds.  It 
was  not  in  as  good  condition  before  treatment 
as  section  No.  2,  because  the  surface  was 
raveled  in  places  and  the  coarse  stone  of  the 
foundation  was  showing  through.  This  road 
should  have  been  reconstructed,  but  as  no 
money  was  available  for  the  purpose,  it  was 
decided  to  try  to  hold  it  together  until  the  fol- 
lowing year  with  surface  applications  of  the 
same  oil  emulsion  as  used  in  experiment  No. 
2.  The  emulsion  was  applied  to  the  surface, 
after  it  had  been  swept,  in  the  same  manner 
as  described  under  experiment  No.  2.  The 
materials  and  cost  data  for  this  experiment 
are  given  in  Table  XXIV. 

Experiment  No.  4,  Section  No.  4. — Semias- 
phaltic  Oil  Emulsion. — Section  No.  4  adjoins 
section  No.  1  and  runs  south  almost  parallel 
to  14th  St.  It  is  750  ft.  in  length,  15.8  ft.  in 
width,  and  has  an  area  of  1,317  sq.  yds.  The 
material  used,  the  method  of  treatment,  and 
the  reason  for  treatment  were  the  same  as 
described  under  experiment  No.  3.  This  sec- 
tion was  in  even  worse  condition  than  section 
No.  3  and  received  one  more  application  of 
the  emulsion  than  the  former.  The  materials 
and  cost  data  for  this  experiment  are  given 
in  Table  XXV. 

Experiment  No.  5.  Section  No.  5. — Concen- 
trated Waste  Sulphite  Liquor  and  Semias- 
phaltic  Oil  Emulsion. — Section  No.  5  is  a  short 
stretch  of  macadam  road  constructed  in  1909. 
It  lies  between  the  two  wings  of  the  new  de- 
partment building  and  connects  an  asphalt 
pavement  in  the  department  grounds  with  B 
St.  SW.  It  is  subjected  to  heavier  teaming 
traffic  than  any  of  the  other  sections.  Both 
the  concentrated  waste  sulphite  liquor  and  the 
oil  emulsion  previously  described  were  used 
in  the  surface  treatment  of  this  road,  as 
shown  in  Table  XXVI.  This  section  is  192 
ft.  long.    For  a  length  of  177  ft.  it  is  18  ft. 


wide,  while  for  the  remaining  15  ft.  it  nar- 
rows to  11  ft.    Its  total  area  is  372  sq.  yds. 

Experiment  No.  6,  Section  No.  6. — Concen- 
trated Waste  Sulphite  Liquor  and  Semiasphal- 
tic  Oil  Emulsion. — Section  No.  6  is  a  short 
stretch  of  macadam  road  constructed  at  the 
same  time  as  section  No.  5  in  1909.  It  con- 
stitutes a  horseshoe  approach  leading  from 
12th  St.  to  the  east  wing  of  the  new  Depart- 
ment of  Agriculture  Building.  It  is  255  ft. 
long,  and  for  a  length  of  212  ft.  it  is  12  ft. 
wide,  while  for  the  remaining  43  ft.  it  is  only 
8  ft.  wide.  Its  total  area  is  321  sq.  yds.  This 
section  was  not  subjected  to  enough  traffic  to 
keep  it  in  good  condition  and  in  places  the 
surface  was  loose  and  raveled.  With  the  ex- 
ception of  the  addition  of  some  stone  screen- 
ings, this  section  was  treated  in  a  manner 
quite  similar  to  the  treatment  of  section  No. 
5.  The  materials  and  cost  data  for  this  work 
are  given  in  Table  XXVII. 

Experiment  No.  7,  Section  No.  7. — Concen- 
trated Waste  Sulphite  Liquor  and  Semiasphal- 
tic  Oil  Emulsion. — Section  No.  7  is  a  horse- 
shoe approach  leading  from  14th  St.  to  the 
west  wing  of  the  new  Department  of  Agri- 
culture Building.  It  corresponds  in  every 
way  to  section  No.  6,  but  its  surface  was  not 
quite  so  badly  raveled  and  did  not  require 
screenings.  It  was  treated  in  a  manner  quite 
similar  to  the  treatment  of  section  No.  G.  This 
section  is  352  ft.  in  length  and  11.8  ft.  in 
width,  and  has  an  area  of  462  sq.  yds.  The 
materials  and  cost  data  for  this  experiment 
are  given  in  Table  XXVIIT. 

Summary  of  Experiments  in  Surface  Treat- 
ment at  Washington,  D.  C. — In  comparing  the 
results  so  far  obtained  from  the  preceding 
seven  experiments  it  is,  of  course,  necessary 
to  take  into  consideration  the  condition  of 
the  road  before  treatment.  When  last  in- 
spected, on  Jan.  28,  1910,  section  No.  1,  treated 
with  the  sulphite  liquor,  was  in  the  best  con- 
dition, but  it  should  be  remarked  that  this 
section  was  also  in  the  best  condition  before 
treatment.  In  dry  weather  it  presents  a 
smooth,  hard,  well-bonded  surface,  which 
softens  somewhat  in  wet  weather,  but  never 
becomes  actually  muddy.  Section  No.  2, 
treated  with  the  emulsion,  was  also  in  very 
fair  condition  when  last  inspected.  In  dry 
weather  it  presents  a  mosaic  asphalt-like  sur- 
face which  becomes  slightly  muddy  under 
horse-drawn  traffic  'in  wet  weather.  For  the 
amount  used,  the  emulsion  has  so  far  pro- 
duced very  satisfactory  results  on  sections  3 
and  4,  although  neither  of  these  sections  is  in 
what  would  be  called  excellent  condition.  In- 
dications point,  however,  to  the  fact  that 
the  treatment  which  they  have  received  will 
keep  them  in  shape  until  they  can  be  resur- 
faced. The  mixture  of  sulphite  liquor  and 
emulsion  used  on  sections  Nos.  5,  6,  and  7  did 
not  prove  quite  satisfactory  as  either  material 
used  alone,  for  it  was  found  that  the  emulsion 
would,  to  a  considerable  extent,  waterproof  the 
road  surface  and  prevent  proper  absorption 
of  the  sulphite  liquor  in  later  treatments. 

(To  be  continued.) 
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The  Practical  Operation  of  a  Water 
Purification  Plant  With  Special 
Reference  to  the  Columbus, 
Ohio,  Plant* 

BY   WM.   R.  COPELAND.t 

Water  Purification,  as  practiced  at  Columbus, 
combines  water  softening  with  sedimentation 
and  mechanical  filtration. 

*Figs.  1  and  2  are  reprinted  from  our  issue  of 
Feb.  9,  1910.  These  figures  show  the  names  of 
the  various  parts  of  the  plant,  and  by  referring 
to  them  the  reader  easily  can  follow  Mr.  Cope- 
land's  description  of  the  various  steps  in  the 
treatment  of  the  raw  water. — Editors. 

t Chief  Chemist,  Columbus,  Ohio,  Water  Puri- 
fication Plant. 


The  "Improved  Water  Supply,"  introduced 
in  August  of  1908,  includes  a  storage  reser- 
voir for  impounding  flood  water,  a  new  pump- 
ing station  with  its  power  plant,  high  and  low 
service  pumps,  etc.,  and  the  Purification 
Works  proper,  consisting  of  buildings  and  ma- 
chinery for  handling  and  applying  chemicals, 
settling  basins,  10  mechanical  filters,  2  filtered 
water  reservoirs  of  5,000,000  gals,  capacity 
each,  laboratory,  office,  etc.,  new  city  mains, 
etc. 

The  impounding  reservoir  has  a  storage  ca- 
pacity of  many  millions  of  gallons,  but  is  not 
commensurate  in  size  with  the  great  basins 
which  are  favored  by  English  engineers  on  the 
ground  that  prolonged  storage  assists  in  puri- 
fication by  giving  ample  time  for  the  sus- 


pended matter  to  settle  out,  for  the  sunlight  to 
destroy  many  of  the  disease  germs,  and  for 
aeration,  animalcules,  and  other  forces  in  na- 
ture to  kill  the  pathogenic  bacteria  not  other- 
wise removed.  Similar  reservoirs  have  been 
built  by  Boston  and  its  Metropolitan  District, 
by  New  York,  Cincinnati  and  other  cities  in 
America. 

Formerly  there  was  a  theory  that  running 
water  purified  itself  in  flowirg  20  miles.  This 
theory  was  based  on  the  belief  that  sedimen- 
tation, sunlight,  aeration,  etc.,  combine  to  re- 
move mud  and  destroy  bacteria.  These  forces 
do  not  act  along  such  lines  when  the  weather 
is  dry,  the  water  in  the  rivers  coming  mostly 
from  springs,  and  little  surface  drainage  en- 
tering the  streams.    As  soon,  however,  as  the 
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Fig.  1. — General   Plan  of  Water  Purification    Works  at  Columbus,  Ohio. 


heavy  storms  of  the  fall,  winter  and  spring 
sweep  over  the  freshly  plowed  fields,  rush 
through  the  sewers  of  cities  and  towns,  and 
the  barn-yards  where  stock  has  been  housed 
for  months,  the  rains  scour  immense  quan- 
tities of  mud,  sewage  and  bacteria  into  the 
streams.  The  flood  waters  at  such  times,  cre- 
ate such  a  current  that  the  pollution  will  travel 
tor  100  miles  or  more,  carrying  filth  and  dis- 
ease into  the  systems  of  all  who  consume  the 
water  unpurified. 

The  mud  washed  into  the  rivers  is  of  two 
general  types — the  gritty,  coarse  particles  com- 
posed of  sand  or  broken  stones,  and  the  very 
small  particles  from  clay  beds.  The  former 
settle  readily  in  sedimentation  basins  or  can  be 
removed  by  passing  the  wa'er  through  beds 
of  sand  at  high  rates  of  filtration,  but  the 
mud  which  comes  from  deposits  of  clay  is 
composed  for  the  most  part  of  particles  that 
are  not  more  than  one  2),000th  of  an  inch 
long — and  many  of  them  not  more  than  one 
100,000th  of  an  inch— so  small  that  they  will 
hang  suspended  in  water  for  hours  or  even 
days.  Chemicals  must  be  added  to  gather 
these  tiny  little  particles  together  into  masses 
which  are  large  enough  to  settle  out  in  basins 
or  in  sand  beds. 

A  bed  of  sand  composed  for  the  most  part 
of  particles  that  are  less  than  0.5  mm,  in 
diameter,  filtering  water  at  the  low  rate  of 
2,000,000  gals,  per  acre  of  area  in  24  hours 
will  remove  from  85  to  100  per  cent  of  tur- 
bidity when  it  does  not  exceed  10  parts  per 
1,000,000.  If  the  turbidity  rises  to  50  parts  the 
filter  may  not  remove  more  than  75  per  cent, 
and  when  the  turbidity  increases  to  300  parts 
or  more  the  sand  bed  will  not  remove  more 
than  30  to  40  per  cent— especially  if  it  is  ap- 
plied for  several  hours  in  succession  and  with- 
out a  chemical  coagulant. 

The  simplest  and  readiest  way  of  clarifying 

highly  turbid  clay-bearing  waters  is  to  add  a 
soluble  salt  of  alum  or  of  iron  with  quick 
lime  to  the  water,  allowing  the  insoluble  salt 
which  forms  to  "cogulalc,"  that  is  to  sav, 
form  an  insoluble  gummy  mass  which  will 
absorb  the  clay  particles  and  other  suspended 
matters  and  carry  them  to  the  bottom  of  the 
settling  basin  by  gravity. 
The  question  of  whether  it  is  necessary  to 
add  ;m  alkali  (such  as  lime  or  soda  ash,  or 
caustic  soda  )  t<>  the  water  when  alum  is  used, 


and  whether  the  alum  (or  iron)  or  the  alkali 
should  be  added  first  can  be  determined  only 
by  experience  backed  up  with  analyses.  The 
writer  finds  that  he  gets  the  best  results  when 
the  alum  or  iron  is  added  before  the  alkali. 


It  must  be  added  long  enough  ahead  and  in 
such  a  manner  that  the  metallic  salt  shall  be- 
come very  thoroughly  mixed  with  the  water 
before  the  alkali  is  applied. 

The  reaction  which  takes  place  between  the 
alum  and  lime  is  this: 

Al2(S04)s+3  CaO,Hi=Al,O.H.+3  CaSO*. 

The  AlzOoHe  is  an  insoluble  gelatinous  mass 
having  a  specific  gravity  greater  than  water 
and  settles  so  rapidly  that  80  per  cent  may 
drop  to  the  bottom  of  a  reservoir  15  ft.  deep 
in  three  or  four  hours. 

A  similar  reaction  develops  when  the  so- 
called  "lime  and  iron"  process  is  used.  The 
reaction  runs  in  this  case : 

FeSOt+CAO,H^=FeO,H,+CASO«. 

The  iron  salt  formed — FeSO* — absorbs  oxy- 
gen from  the  water  and  changes  into  insoluble 
red  oxide  which  in  turn  precipitates,  gathering 
the  suspended  particles  together  and  carrying 
them  down.  Unfortunately,  however,  the  pre- 
cipitated iron  settles  less  readily  than  the 
alum,  and  is  sometimes  carried  out  of  tht 
settling  basins  onto  the  filters  or  into  the  city 
mains  when  filters  are  not  used.  This  condi- 
tion can  be  helped  materially  by  using  a  slight 
excess  of  lime.  Theoretically  37  lbs.  of  lime 
are  required  to  combine  with  100  lbs.  of  iron 
sulphate,  but  in  actual  practice  from  43  to  50 
lbs.  of  lime  are  added.  The  ratio  is  affected 
to  a  considerable  extent  by  the  amount  of  cal- 
cium oxide — CaO — which  the  lime  contains. 
One  can  appreciate  this  readily  on  realizing 
that  the  limes  of  commerce  contain  anywhere 
from  as  small  a  per  cent  of  CaO  as  50  to  as 
large  a  per  cent  as  92. 

Attention  should  be  called  to  the  fact  that 
the  coagulants  which  are  formed  by  the  re- 
actions written  above  gather  most  of  the 
bacteria  and  germs  of  all  kinds  together  as 
well  as  the  particles  of  clay  and  silt,  so  that 
the  process  of  coagulation  and  sedimentation 
removes  most  of  the  impurities  which  are  sus- 
pended in  the  water. 

The  use  of  alum  and  of  iron  has  beer, 
looked  upon  by  many  persons,  in  the  past, 
with  considerable  distrust — partly  because  they 
disliked  the  idea  of  having  chemicals  added  to 
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Fig.  2. —  Details  of  Headhouse  for  Water   Purification  Works  at  Columbus.  Ohio. 
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their  drinking  water  and  partly  because  they 
object  to  spending  the  necessary  money  for 
labor  and  coagulant.  Such  feelings  were  very 
pronounced  some  years  ago  in  Philadelphia, 
Pittsburg,  and  Washington,  but  have  gradually 
passed  away,  because  the  people  have  found 


Fig. 

that  it  is  necessary  to  apply  coagulants  or 
other  chemicals  to  the  muddy  waters  of  the 
Schuykill,  the  Delaware,  the  Allegheny  and 
the  Potomac  rivers,  at  times,  in  order  to 
purify  them. 

When  we  realize  that  several  millions  of 
people  consume  water  every  day  from  purifica- 
tion works  where  coagulants  are  used,  and 
that  the  number  is  growing  every  year,  there 
seems  to  be  very  little  ground  except  per- 
sonal prejudice  for  objecting  to  the  application 
of  such  purifying  agents  to  our  drinking  wa- 
ter. 

Passing  from  the  question  of  purification 
obtained  by  sedimentation  to  filtration,  we 
enter  upon  another  debatable  ground.  Is  it 
better  to  use  filters  which  run  at  such  low 
rates  that  the  beds  will  yield  only  from  3  to 
6  million  gallons  per  acre  in  a  day  or  to  use 
the  "rapid"  filters  which  deliver  from  80  to 
150  millions  per  acre  per  day?  In  the  first 
case  it  means  large  areas  with  small  cost  for 
maintenance,  in  the  second  case  it  means  small 
areas  with  larger  cost  for  maintenance.  In 
these  cases  where  cities  have  been  provided 
already  with  the  slow  rate  system,  and  it 
becomes  necessary  to  increase  the  yield,  engi- 
neers are  now  constructing  so-called  "prelimi- 
nary" filters.  These  are,  practically  speaking, 
"High-rate"  mechanical  filters,  and  serve  their 
object  by  removing  the  suspended  matter  and 
bacteria  to  such  an  extent  that  the  "final"  beds 
can  be  run  at  double  the  former  rates  with 
equal  efficiency.  This  sort  of  a  combination 
has  proved  to  be  successful  at  Philadelphia 
and  Albany,  and  is  suggested  for  Pittsburg, 
though  objections  have  been  raised  to  them  in 
some  quarters  on  account  of  the  large  addi- 
tional expense  which  they  subject  the  citizens 
to  for  the  cost  of  construction,  and  because 
they  add  to  the  cost  of  maintenance.  High 
rate  filters,  like  fast  locomotives,  require  more 
care  than  the  slow  sand  filters,  but  are  equally 
efficient,  can  be  built  on  smaller  areas,  and  can 
be  operated  over  a  much  wider  range  of  wa- 
ters. 

In  any  case  it  is  time  to  correct  a  state- 
ment which  creeps  into  the  public  press  every 
once  in  a  while.  Some  persons  claim  that  fil- 
ters do  not  remove  typhoid  fever  germs  from 
water  and  that  some  agent,  like  ozone  or 
bleaching  powder,  must  be  added  in  order  to 
destroy  them.  The  fact  is  that  in  every  case, 
as  for  instance,  at  Philadelphia,  Columbus, 
etc.,  the  numbers  of  cases  of  typhoid  fever 
have  been  reduced  from  60  to  90  per  cent  by 
the  city  filters  which  are  killing  the  bacteria 
as  well  as  removing  them.  These  filters  do 
not  sterilize  the  water  in  the  sense  that 
boiling  the  water  sterilizes  'A,  but  yield 
a  water  which  can  be  drunk  safely  by  all 
classes  of  persons  without  producing  disease. 

Passing  from  the  general  question  of  water 


purification  to  the  specific  problems  with  which 
the  water  works  at  Columbus  have  to  deal  we 
are  brought  face  to  face  with  the  subject  of 
water  softening. 

Natural  waters  are  said  to  be  either  hard  or 
soft,  according  to  the  amount  of  soap  which 


must  be  used  to  make  a  lather  in  them,  and  to 
the  amount  of  scale  which  they  will  deposit 
when  boiled.  Soap  will  make  suds  jn  rain 
water,  for  instance,  with  the  greatest  ease — 
therefore,  rain  water  is  said  to  have  no  or 
"0"  hardness,  whereas  the  water  flowing  over 
the  limestone  deposits  around  Columbus,  dis- 
solves so  much  lime  and  magnesium  that  one 
can  hardly  make  a  suds  in  the  untreated  river 
water  at  all.  The  hardness  of  the  Scioto 
River,  which  is  the  source  of  the  city  supply 
varies  from  a  total  of  150  to  450  parts  per 
1,000,000.  The  salts  which  produce  this  hard- 
ness may  be  divided  into  two  groups — carbon- 
ates held  in  solution  by  carbonic  acid  (CO2) 
and  sulphates.  Boiling  drives  the  CO2  off  and 
precipitates  the  carbonates,  therefore  carbonate 
hardness  is  called  temporary,  but  sulphates  are 
not  precipitated  by  simply  boiling  the  water, 
therefore,  sulphates  (and  their  allied  salts, 
the  chlorides  and  nitrates)  are  said  to  form 
permanent  hardness.  Both  groups  can  be  re- 
moved by  chemical  treatment  and  the  process 
is  called  water  softening.  It  is  carried  out  as 
follows : 

Quick  lime,  CaO,  does  not  contain  any  Car- 
bonic acid,  but  has  a  great  affinity  for  it. 
Therefore,  when  quick  lime  is  added  to  a  river 
water  which  carries  carbonates  of  lime  and 


magnesia  I.Hd  in  solution  by  CO;,  the  CaO 
absorbs  the  CO-..,  forming  the  insoluble  carbon- 
ate— CaCOs — and  precipitating  most  of  the 
carbonates  of  lime  and  magnesium  which  the 
water    held    before.    I    say    "most"  because 


about  40  parts  per  1,000,000  remain  in  solu- 
tion. 

The  reaction  which  takes  place  is  this : 

CaCOaCOo+CaO  gives  2  CaCOa. 
Magnesium  forms  similar  compounds,  but  as 
they  are  more  soluble  than  the  salts  of  Cal- 
cium, a  second  molecule  of  CaO  must  be 
added  to  convert  the  megnesium  carbonate 
into  the  hydrate  Cor  Oxide)  thus: 

MgCOa  CO=+CaO=MgCOa+CaC03 
and  then, 

MgC03+CaO=MgO  +  CaCOJ,  both  of  which 
precipitate. 

In  order  to  precipitate  the  sulphates  of 
lime  they,  too,  must  be  converted  into  the  car- 
bonate, which  is  done  by  adding  carbonate  of 
soda  or  so-called  soda  ash.  The  reaction  which 
takes  place  here  may  be  written  as  follows: 
CaS04+Na2C03=CaC03+Na2S04. 

Chlorides  and  nitrates  react  in  a  similar 
way. 

The  theoretical  side  of  water  softening  is 
easy  to  understand,  but  the  practical  applica- 
tion is  complex  for  several  reasons.  The  most 
difficult  element  to  handle  is  the  magnesium, 
because  its  salts  are  comparatively  soluble. 
The  Columbus  plant  removes  about  60  per 
cent  of  the  total  magnesium  found  in  the  river. 
In  order  to  increase  the  removal  still  further 
it  would  be  necessary  to  add  an  excess  of  lime 
sufficient  to  form  about  20  parts  per  million  of 
caustic  alkalinity  in  the  filtered  water. 

Many  chemists  hold  that  cold  weather  inter- 
feres with  water  softening  reactions,  believing 
that  from  10  to  15  hours  are  required  to  com- 
plete the  precipitation  in  winter,  and  that  caus- 
tic alkalinity  is  more  apt  to  prevail  in  cold 
than  in  warm  weather.  Experience  at  Colum- 
bus indicates  that  the  presence  of  caustic  al- 
kalinity is  associated  more  closely  with  the 
amount  of  magnesium  in  the  raw  water  than 
with  the  temperature.  For  instance,  if  we 
add  enough  lime  to  the  raw  river  water  to  re- 
move the  whole  of  the  magnesium  when  it  is 
high  a  salt  resembling  caustic  lime  in  reaction 
appears  in  the  filtrate.  The  salt  is  not  really 
a  lime  salt  at  all,  but  hydrate  or  oxide  of 
magnesium — a  compound  which  reacts  like 
lime.  But  if  we  add  enough  lime  to  react  with 
only  60  per  cent  of  the  magnesium,  there  will 
not  be  any  compound  found  in  the  filtered 
water  that  resembles  caustic  lime — the  magne- 
sium remaining  as  carbonate  instead. 

It  is  not  possible  to  remove  all  of  the  salts 
from  a  hard  water  by  adding  lime  and  soda 
ash.  Therefore,  it  is  customary  at  Columbus 
to  leave  10  parts  per  million  of  magnesium,  40 
parts  per  million  of  carbonate  of  lime,  and  40 
parts  per  million  of  incrustants  in  the  filtered 
water. 

The  Scioto  flows  for  miles  through  a  lime- 
stone country  and  the  spring  waters  which 


seep  into  the  river  from  the  banks  in  dry 
weather  become  very  hard.  When,  however, 
itorms  sweep  across  the  water  shed  much 
surface  water  enters  the  river  diluting  the 
ground   water    from   the   springs.    For  that 


3. — Chemical  Store  House,  Water  Purification  Works,  at  Columbus,  Chio. 


Fig.  4. — Lime  Saturators,  Water  Purification    Works,  at  Columbus.  Ohio. 
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reason  the  water  in  the  river  varies  in  com- 
position and  hardness  from  time  to  time.  For 
instance,  in  November  and  December,  follow- 
ing the  long  drouth  of  summer,  the  total  hard- 
ness of  the  river  water  rises  to  400  or  450 
parts  per  million,  but  when  the  spring  rains 
fall  the  storm  waters  dilute  the  hard  ground 


giving  as  good  and  generally  better  results 
than  in  former  years. 

Passing  from  the  mixing  chambers  the 
treated  water  enters  the  settling  basins,  where 
90  per  cent  of  the  materials  in  suspension,  in- 
cluding precipitated  chemicals,  mud,  and  bac- 
teria, are   removed.    The   sludge  gathers  in 


Fig.  5. — Filter  Gallery,  Water  Purification     Works,  at  Columbus,  Ohio. 


waters  of  winter  with  the  result  that  the  total 
hardness  drops  to  150  parts  per  million. 

Anticipating  these  changes  the  designing  en- 
gineers provided  chemical  mixing  tanks  in 
duplicate,  and  the  chemical  storage  tanks  in 
triplicate.  They  also  devised  a  machine,  con- 
nected with  the  venturi  meter  on  the  pipe, 


great  vftlume  in  the  first  half  of  basins  1  and 
2,  see  Fig.  1,  gathers  so  fast  in  fact,  that  a 
pile  forms  there  15  ft.  high  in  a  month,  and 
must  be  cleaned  out.  So  great  is  the  removal 
of  suspended  matter,  however,  at  these  points 
that  the  other  basins  do  not  need  to  be  cleaned 
out  once  a  year.    It  is  an  advantage  to  have 


TABLE  I. — RESULTS  SECURED  IN  COLUMBUS,    OHIO,    WATER    PURIFICATION  PLANT. 
Average  Monthly  Analysis — Parts  per  1,000,000. 

—  River  Water. —  i  —Filtered  Water,— i  £ 

a  a  p«-i 

•Q  -°  CO 

I  *         1  c  |  ■•       ^         .       o"  II 

•6  z      lis      «a     t     b    ■   s    *a  sis 

(m  £  s?<.=       ^         £2  zZZ 

1908—  Firs"t  6  months     \117 

Second  6  months              338*      204*      135*       15*  411*      97*      49*      49*      0*      144*  53 

1909—  First  6  months                 265       148       116       127  13,400       92       44       48       0       210  5 

Second  6  months              241       154         87         43  5,100       95       37       58       0         29  25 

1910—  First  6  months                 227       141         86         52  15,900       83       45       38       0         40  5 

Second  6  months             315       176       139        29  2,900       87       54       33       0          7  15 

1911—  First  6  months                 238       145         94         84  10,400       84       45       42       0         80  5 

•These  records  cover  the  last  three  months  of  1908  only;  the  water  purification  works  were 

nut  into  operation  on  Aug.  19,  1908,  but  the  water  softening-  department  was  not  started  until  Sept. 
21.  tA  severe  epidemic  of  typhoid  fever  prevailed  in  the  city  during  the  months  of  April  and  May, 
1908. 


bringing  river  water  to  the  purification 
works,  which  ads  the  chemical  solutions  to 
the  raw  water  in  the  correct  proportions 
as  the  rate  of  pumping  rises  and  falls.  More- 
over, by  a  simple  adjustment  the  quantity  of 
chemical  solution  being  fed  can  be  increased 
or  decreased  at  will.  Kven  with  these  elastic 
means  of  adjustment  at  command  the  facilities 
for  adding  chemicals  are  severely  taxed  at 
times  because  the  water  changes  in  composi- 
tion with  great  rapidity,  «nd  because  the 
amount  of  change  is  never  twice  alike.  To 
make  it  easier  to  handle  the  plant  additions 
have  been  made  to  the  chemical  feed  lines  so 
that  we  can  add  the  coagulant  at  the  venturi 
meter  as  well  as  in  the  sedimentation  basins  as 
designed.  The  point  of  applying  the  soda  ash 
has  been  shifted  so  that  it  goes  into  the  raw 
•rater  before  the  lime,  instead  of  afterward 
This  shift  was  made  because  when  the  soda 
meets  the  lime  caustic  soda  is  formed — a  com- 
pound which  precipitates  magnesium  more 
readily  and  completely  than  caustic  lime.  In 
order  lo  increase  the  removal  of  magnesium 
still  further  all  of  the  raw  water  is  now  run 
through  the  sattirators  instead  of  only  15  or 
20  per  cent  as  designed  1 1 1  this  way  the 
magnesium  in  all  parts  of  the  river  Water  is 

brought  directly  into  contact  with  caustic  in- 
stead of  indirectly  as  planned.  These  changes 
hay*  bein   in  Operation    for   several  months, 


the  other  basins  to  give  time  for  reactions  to 
become  complete  in  times  of  turbid  waters  and 
cold  weather.  We  find  that  this  is  especially 
true  when  using  the  "lime  and  iron"  process 
for  coagulating  water.  Twelve  hours  seem 
to  be  necessary,  18  hours  give  better  removal, 
and  24  hours  should  be  provided  for  the  com- 
plete precipitation  of  the  iron  if  possible. 
Without  some  such  arrangement  the  semi- 
colloidal  hydrate  of  iron  passes  onto  the  fil- 
ters, clogs  the  sand  beds  and  coats  the  grains 
with  deposits  of  lime  and  iron.  To  get  rid  of 
such  accumulations  one  must  take  the  sand  out 
of  the  filters  entirely,  and  wash  it  or  replace 
.new  sand  instead.  The  settled  water  runs 
to  the  filters  and  the  last  traces  of  impuri- 
ties are  removed  there  before  the  purified 
Witter  goes  to  the  people.  The  filter  beds  con- 
sist of  a  layer  of  crushed  quartz  lying  on 
gravel  The  impurities  removed  by  the  (liters 
gather  in  the  Sand  layer  and  must  be  removed 
lrom  time  to  time  by  washing  with  a  current 
of  water  applied  at  the  bottom  and  rising  to 
the  top.  whence  they  flow  away  to  the  river 
through  a  sewer  Pipes  were  provided  to  fur- 
nish i  mpressed  air  at  time  of  washing,  but 
are  used  very  seldom  now.  Ha  flic  plates 
;ind  deeper  lavcrs  of  heavier  gravel  have  been 
put  in  the  bottom  of  the  beds  over  the  strain- 
eis  at  tin  outlets,  making  it  possible  to  appl\ 
the    wash    water   at    a    greater    rati'    and  in 


TABLE  II.— UNITS,   DIMENSIONS  AND  CA- 
PACITIES, COLUMBUS,  OHIO,  WATER 
PURIFICATION  PLANT. 


v  ~         ~  a  — 

=  3         a         -         3        £  • 

w  2       j       pq       g  Q% 

Mixing    chamber...  2  204.5       25  20 

Settling  basins 

(each)   .•   6  196  129  20  2.5 

Filters    10  46.7       26.1  8.4  3 

Filtered  water  res- 
ervoirs   2  219.8  214.1  15.8  5 

Note. — When  the  plant  is  operating  at  a  rate 
of  30,000,000  gals,  the  water  will  pass  through 
one  of  the  mixing  chambers  in  l  hr.  When 
treating  30,000.000  gals,  in  24  hours  the  water 
will  travel  at  a  mean  velocitv  of  0.37  ft.  per  sec, 
and  when  treating  40,000.000  gals,  at  a  mean 
velocity  of  0.3  ft.  per  sec. 

greater  volume  than  originally  used,  thereby 
cleansing  the  beds  so  thoroughly  that  agita- 
tion with  air  is  not  needed.  The  fact  that  the 
water  applied  has  been  so  thoroughly  clarified 
in  the  settling  basins  before  reaching  the 
filters  has  a  large  amount  of  influence  upon 
this  matter,  however.  We  aim  to  reduce  the 
suspended  matter  to  25  parts  per  million  or 
less.  When  for  any  reason  the  suspended 
matter  rises  to  50  or  more  parts,  and  espe- 
cially when  lime  and  iron  are  used,  large 
lumps  of  a  sticky  gelatinous  coagulum  form 
on  the  surface  of  the  sand  and,  if  not  re- 
moved, work  down  into  the  sand.  At  such 
times  some  supplementary  form  of  agitation 
is  good,  and  air  can  be  used,  but  the  air  pipes 
should  be  covered  by  several  inches  of  stone 
}4  an  inch  in  diameter,  or  more,  to  prevent 
the  upward  currents  of  air  from  lifting  the 
fine  gravel,  which  lies  between  the  coarse 
gravel  and  sand,  into  the  sand,  and  allowing 
the  sand  to  work  down  through  the  gravel  to 
the  strainers. 

Inasmuch  as  the  water  purification  works 
were  built  at  Columbus  to  reduce  typhoid 
fever  and  to  soften  the  water,  it  may  be  a 
matter  of  interest  to  note  the  data  given  in 
Table  I. 

Believing  that  the  readers  of  this  journal 
may  wish  to  know  the  dimensions  of  the  most 
important  subdivisions  of  the  plant,  such  data 
are  given  in  Table  II.  Figure  3  shows  the 
chemical  store  house  and  the  conveyor.  Fig- 
ure 4  shows  the  lime  saturators,  and  Figure 
5  the  filter  gallery.  The  gauges  shown  on 
the  tables  in  Figure  5  show  the  loss  of  head, 
or  resistance  to  flow,  in  the  sand  filters.  The- 
filter  sand  is  washed  by  back  flushing,  when 
these  gauges  show  a  certain  resistance  to 
flow. 

By  way  of  conclusion  it  may  be  said  that 
the  Columbus  plant  has  demonstrated  its  abil- 
ity to  soften  water  at  a  rate  of  30,000,000  gals, 
per  24  hours,  and  has  reduced  the  typhoid' 
fever  death  rate  75  per  cent. 


Cost  of  Hostling  Locomotives — Panama. 

— At  the.  various  engine  houses  on  the  canal 

/one  the  following  statements  were  given  out 
for  the  month  of  March  : 

Loco-  Unit 
motives.  Cranes.    Others.  cost 

Pedro  Miguel. .2,082          82         124  $1.09 

Lns  Cascades.. 1,628          60        ...  1.11* 

Gorgoim                   705           297           ...  114 

(lambda                  «07              1           128  1.28 

Halhun                      363           124           ...  1.2* 

Calmlto               2on         so        ...  i .sr. 

Klo    (Jranile.  .  .  .    110           ...           ...  3.08 


Vanadium  Tungsten  Iron  for  Rock  Drills. 

The  W  ood  Rock  Drill  Co.  has  begun  to 
make  the  cylinder,  chest,  and  air  head  of  its 
rock  drills  of  vanadium  tungsten  iron.  I  bis 
will  improve  the  wearing  qualities  on  the 
parts  which  are  most  exposed  to  wear  The 
new  material  has  shown,  in  one  ease,  a  (ensile 
Strength  of  |.*.,000  lbs  .  and,  instead  of  crystal- 
lizing, (o  harden  under  friction  The  hearing! 
are  of  bronze 
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Methods  and  Cost  of  Constructing  a 
500,000-Cu.  Yd.  Earth  Fill  Dam 
for  the  Willow  River  Land 
&  Irrigation  Co.  in  Mal- 
heur County,  Oregon. 

BY   H.   L.  DICKERSON.* 

Dam  No.  3  of  the  Willow  River  Land  & 
Irrigation  Company's  Project  in  Malheur 
County,  Oregon,  forms  the  main  storage  res- 
ervoir for  the  irrigation  of  from  10,000  to  25,- 
000  acres  of  land  located  in  the  Valley  of  Wil- 
low Creek,  at  an  elevation  of  2,600  ft.  above 
sea  level.  The  lands  are  traversed  by  the 
Malheur  Valley  Branch  of  the  Oregon  Short 
Line  Railroad,  the  terminus  of  which  is  at 
Brogan,  about  15  miles  from  the  dam-site.  The 
dimensions  of  the  structure  are : 

Height  from  stream  bed,  ft   125 

Length  on  crest,  ft   670 

Width  of  crest,  ft   30 

Length  on  base,  ft   150 

Thickness  at  base,  ft   593 

Slope  of  water  face  3  to  1 

Slope  of  downstream  face  1%  to  1 

Contents,  cu.  yds  488,450 

Area  of  reservoir  at  flow  line,  acres   1,245 

Capacity  of  reservoir,  acre  feet   54,100 

Drainage  area,  sq.  miles   270 

Local  Conditions. — The  dam-site  is  located 
in  a  canyon  running  nearly  west  to  east,  about 
125  ft.  deep,  at  the  edges  of  which  is  a  sheet 
of  lava  some  25  ft.  thick.  Under  this  lava  cap 
is  about  100  ft.  of  light  brown  earth,  com- 
posed of  fine  sand  and  clay,  very  heavy  and 
compact,  and  so  hard  that  it  is  difficult  to 
remove  it  with  a  pick.  The  center  line  of  the 
dam  is  almost  due  north  and  south. 

At  the  time  work  was  commenced,  in  March, 
1010,  there  had  been  placed  with  teams  a  dry 

*Secretarv,  Jas.  A.  Green  &  Co..  Engineering- 
Construction.  226  La  Salle  St.,  Chicago. 


fill  about  35  ft.  high,  extending  entirely  across 
the  canyon.  The  outlet  consisted  of  a  24-in. 
steel  pipe  covered  with  8  ins.  of  concrete,  laid 
under  the  fill  at  its  south  end,  but  without  any 
cut-off  collars  or  other  protection  to  prevent 
seepage  along  the  pipe.  Examination  of  this 
old  fill  and  outlet  showed  that  practically  no 
preparation  of  foundations  had  been  made,  but 
as  land  had  been  sold  under  the  project  which 
must  be  irrigated  during  the  season  of  1910,  it 
was  necessary  to  utilize  this  old  fill  and  out- 
let temporarily  in  order  to  store  water  to  ful- 
fill contracts  incurred  by  the  company. 

Investigation  showed  that  there  was  an 
abundance  of  suitable  material  for  an  earth 
fill  dam  on  the  north  side  of  the  canyon.  Test 
pits  were  sunk  that  showed  that  this  material 
was  evidently  a  water  deposit  in  horizontal 
strata,  containing  an  average  of  about  25  per 
cent  gravel,  the  balance  being  sand,  clay,  and 
soil.  The  material  in  the  pits  was  found  to 
be  so  compact  that  it  was  necessary  to  drill 
and  shoot  same  in  order  to  handle  it  eco- 
nomically with  a  steamshovel. 

It  was,  therefore,  decided  to  construct  the 
^am  by  a  modified  hydraulic  process,  that  is. 
by  excavating  material  with  a  steam  shovel, 
transporting  it  to  the  dam  with  locomotives 
and  cars,  and  sluicing  it  into  position  with  a 
pump  and  hose.  As  the  railroad  to  Brogan 
had  not  been  completed  at  the  time  work  was 
commenced,  the  plant  was  hauled  from  Hunt- 
ington and  Vale,  a  distance  of  approximately 
25  miles,  over  very  poor  roads.  To  transport 
the  shovel,  locomotives  and  cars,  they  were 
dismantled  and  hauled  out  on  trucks,  then  re- 
assembled at  the  site. 

As  it  was  not  possible  to  construct  the  dam 
to  full  height  during  working  weather  in  1010, 
it  was  decided  to  build  to  the  100-ft.  level,  ex- 
cavate a  temporary  spillway  to  take  care  of 


the  1011  floods,  which  occur  between  March  1 
and  June  1,  then  discontinue  work  temporarily 
and  complete  the  125-ft.  structure  with  per- 
manent spillway  before  the  floods  of  1912. 

Preparation  of  Foundations. — Since  it  was 
necessary,  as  above  noted,  to  use  the  old  fill 
for  1910  storage,  it  was  decided  to  locate  the 
structure  so  that  this  old  fill  would  come  just 
above  the  axis  of  the  permanent  dam.  In  the 
preparation  of  the  foundations,  two  cut-off 
trenches  were  excavated,  the  upper  one  just 
above  the  face  of  the  old  fill,  and  the  main  one 
approximately  on  the  center  line  of  the  dam, 
as  shown  by  Fig.  1.  In  addition,  all  loose  ma- 
terial between  the  main  cut-off  and  the  up- 
stream face  of  the  dam,  both  on  the  bottom 
and  sides  of  the  canyon,  was  stripped  off  and 
wasted.  The  trenches  were  excavated  by  hand, 
all  vegetable  material  being  wasted  outside  the 
slopes  of  the  dam.  The  upper  trench  30  ft. 
wide  and  the  main  trench  50  ft.  wide,  were 
excavated  from  7  to  15  ft.  deep  across  the 
bottom  and  up  both  sides  of  the  canyon  to 
the  full  height  of  the  dam  and  back-filled  with 
selected  puddled  material. 

As  soon  as  the  main  trench  was  excavated  to 
impervious  material,  test  holes  were  sunk  to 
ascertain  the  character  of  the  material  under 
the  dam,  as  well  as  the  amount  of  water,  etc. 
Six  holes  were  sunk  on  the  axis  of  the  dam 
to  an  average  depth  of  00  ft.  below  the  bed 
of  the  stream.  This  work  was  done  with  a 
2%-iri.  testing  auger  with  sleeves  to  bring  up 
all  material  cut.  All  samples  showed  that  the 
material  was  very  compact  to  the  full  depth 
of  the  holes,  consisting  of  stratum  of  hard 
blue  clay,  gravel,  light  brown  earth  of  sand 
and  clay,  and  hardpan.  There  was  practically 
no  flow  of  water  from  these  holes,  and  one  of 
them  was  so  dry  that  it  was  necessary  to  use 
water  in  sinking  it.     These  test  holes  were 
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Fig.  1 — Plan,  Profile  and  Section  of  Earth  Fill  Dam,  Willow 
River  Land  &  Irrigation  Co. 

connected  up  with  two  1-in.  pipes,  leading  to 
the  sump  in  the  gate  chamber  and  provided 
with  nipples  for  attaching  meters  or  gages  in 
order  that  the  seepage  and  pressure  might  be 
ascertained  at  any  time  during  or  after  con- 
struction. An  effort  was  made  to  drive  wood 
sheet  piling  in  the  main  trench,  but  with  a 
4,400-lb.  hammer  it  was  found  impossible  to 
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-r7 r'-"?  Section  ed 

Fig.  2 — Details  of  Outlet  Tunnel  and  Approaches. 


taper  pipes  of  the  Venturi  Meter  type,  and 
operated  by  indicator  stands  at  the  top  of 
the  dam,  through  a  concrete  tower  of  hexag- 
onal shape,  10  ft.  in  diameter,  of  concrete  18 
ins.  thick,  reinforced  with  1-in.  round  steel,  6 
ft.  long.  As  this  tower  was  raised  in  6-ft. 
sections,  the  steel  was  used  to  strengthen  the 
concrete  at  the  adjoining  sections  and  was 
placed  so  as  to  extend  3  ft.  into  each  section. 

The  intake  portal  was  of  plain  concrete,  pro- 
vided with  rubbish  screens  of  1'2-lb.  rails, 
spaced  8  ins.  on  centers,  the  net  area  of  the 
screen  being  approximately  17  times  that  of 
the  tunnel  cross-section.  The  outlet  portal 
consists  of  a  concrete  head  wall  to  solid  mate- 
rial, the  floor  being  of  lava  boulders. 

Earth  and  Rock  Fill. — To  secure  good  drain- 
age from  the  lower  side  of  the  structure,  a 
rock  fill,  approximately  100  ft.  wide  on  the 
base  and  25  ft.  high,  was  placed  across  the 
canyon  on  the  lower  toe  of  the  dam.  Rock 


do  so  owing  to  the  compact  nature  of  the 
material  underlying  the  site. 

As  soon  as  the  main  trench  was  excavated 
to  full  depth,  the  stored  water  was  drawn 
from  the  reservoir  and  the  old  outlet  pipe  re- 
moved. The  temporary  dry  fill  was  then 
sluiced  down  into  the  main  structure,  and  the 
bottom  and  slopes  of  the  canyon  under  same 
was  stripped  of  all  loose  material,  preparatory 
to  placing  the  earth  fill. 

Outlet  Tunnel  and  Controlling  Works. — As 
soon  as  the  water  was  drawn  from  the  reser- 
voir, a  tunnel  was  excavated  through  the 
natural  material  on  the  north  side  of  the 
canyon,  work  being  carried  on  from  three 
headings,  the  outlet  portal  and  two  headings 
formed  by  an  adit  from  the  main  trench. 
This  tunnel  is  straight,  of  horeshoe  shape, 
640  ft.  long,  excavated  8  ft.  in  diameter, 
and  lined  with  concrete  18  in.  thick.  Various 
sections  are  shown  by  Fig.  2. 

The  material  through  which  the  tunnel  was 
excavated  consisted  of  a  light  brown  clay, 
which  was  picked  with  considerable  difficulty. 


and  stood  without  timbering.  This  was  all 
hand  excavation,  the  material  being  taken  from 
the  tunnel  and  wasted  by  means  of  l-cu.-yd. 
push  cars  and  wheelbarrows. 

The  concrete  lining  was  placed  with  collap- 
sible wooden  forms  16  ft.  long.  Concrete  cut- 
off collars  18  ins.  deep  and  1  ft.  thick  were 
placed  every  20  ft.  between  Stations  1+60 
and  5+60,  and  the  interstices  were  filled  after 
the  lining  ftad  set  by  pumping  grout  by  hand 
at  not  less  than  100  lbs.  pressure,  composed 
of  neat  cement  through  pipes  in  the  roof  be- 
tween each  set  of  collars.  Concrete  for  lining 
the  tunnel  was  mixed  by  hand,  mixing  boards 
being  placed  on  the  surface  above  the  outlet 
portal,  the  control  tower  excavation  at  the 
center  of  the  tunnel,  and  the  intake  portal, 
and  the  concrete  was  delivered  into  barrows 
in  the  tunnel  through  chutes,  then  wheeled  to 
the  forms  being  filled. 

The  controlling  works  were  placed  in  a  gate 
chamber  at  approximately  the  center  of  the 
tunnel  (see  Fig  3),  and  consisted  of  one  18-in. 
and  one  36-in.  standard  Crane  valves,  set  in 


Fig.  4 — Sketch  Plan  Showing  Track 
System  and  Borrow  Pits. 


Fig.  3 — Details  of  Gate  Tower  and  Outlet  Gates. 
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Fig.  5 — View  Showing  Dump  Train  with  End  Dump  Car  at  Rear. 


was  secured  from  the  laya  cap  on  the  north 
side  of  the  canyon,  which  was  shot  down  the 
hill  and  placed  by  two  9  x  14-guy  derricks 
with  1-yd.  steel  skips  and  small  push  cars. 
The  rock  stripped  from  the  surface  of  the 
site  and  excavated  from  the  cut-off  trenches 
was  also  wasted  at  this  point. 

A  dry  earth  dyke  was  extended  across  the 
canyon  on  top  of  the  rock  fill.  The  material 
was  delivered  in  trains  of  five  S^-yd.  cars 
with  a  dinkey  engine.  The  end  car  of  the 
train  was  made  to  dump  endwise,  thus  ex- 
tending the  dike  in  that  direction,  while  the 
other  four  cars  were  dumoed  toward  the 
center  of  the  dam,  the  material  from  the  side 
dump  cars  beinsr  washed  toward  the  upper 
toe,  where  a  low  dry  dike  was  maintained, 
with  water  forced  through  a  1%-in.  nozzle 
under  pressure  produced  by  a  750-gal.  Knowles 
Underwriters  nump.  The  lower  dike  was  kept 
enough  higher  than  the  upper  one  so  that  the 
puddle  containing  the  finer  and  impervious  ma- 
terial was  always  nearer  the  upstream  face  of 
the  dam,  and  the  coarser  material  in  the  lower 
half  of  the  structure,  any  excess  water  being 
drained  out  through  and  over  this  low  upper 
dike.  The  sluiced  material  was  usually  solid, 
and  it  was  possible  to  walk  on  any  part  of  the 
puddle  shortly  after  water  was  turned  off. 
Tests  made  during  construction  showed  that 
the  weight  of  the  material  in  the  pits  averaged 
104  lbs.  per  cu.  ft.,  and  in  the  dam,  thoroughly 
saturated,  123  lbs.  The  quantities  as  meas- 
ured in  the  dam  checked  the  quantities  com- 
puted from  cross-section  of  the  material  pits 
within  2%  per  cent. 

Trains  placing  the  earth  fill  consisted  of  five 
and  six  cars,  the  end  car  being  a  rebuilt  car 


to  dump  endwise,  thus  extending  the  dike 
across  the  canyon  while  placing  material  into 
the  dam.  The  dump  crews  consisted  of  five 
men,  three  on  the  dump  shoveling  and  clearing 
track,  and  two  working  the  nozzle  in  the 
sluicing  operation.  Train  crews  consisted  of 
engineer  and  brakeman;  shovel  crew  consisted 
of  engineer,  craneman,  fireman,  and  four  pit- 
men. 

The  operations  were  carried  on  with  one 
Model  40  Marion  shovel  with  U/k-yd.  dipper, 
two  14-ton  Vulcan  locomotives,  and  sixteen 
5%-yd.  Peteler  two-way  dump  cars,  all  stand- 
ard gage.  The  material  was  sluiced  into  place 
by  a  750-gal.  Knowles  Underwriters  pump, 
served  by  a  60-h.p.  Kewanee  boiler,  and  the 
rock  fill  was  placed  with  two  9  x  14  American 
Hoist  &  Derrick  Co.'s  guy  derricks. 

Placing  earth  from  the  borrow  pits  was 
commenced  on  Aug.  12,  1910,  and  on  Jan.  22, 
1911,  the  dam  was  completed  to  the  100-ft. 
elevation,  286,000  cu.  yds.  having  been  placed. 
The  work  was  carried  on  in  two  10-hr.  shifts, 
laying  off  one  shift  per  week  for  general 
overhauling  and  repairs  to  plant.  The  best 
monthly  run  was  in  September,  1910,  when 
63,570  cu.  yds.  were  placed  in  55  shifts,  or  an 
average  of  1,156  cu.  yds.  per  shift. 

The  average  haul  from  pits  to  dam  was 
2,500  ft.  The  pits  when  opened  up  were  1,200 
ft.  in  length,  with  an  18-ft.  face.  The  location 
of  pits  and  tracks  is  shown  in  Fig.  4.  For 
the  completion  of  the  structure  to  125-ft.  ele- 
vation, new  pits  are  to  be  opened  up  directly 
north  of  the  dam  and  the  excavation  thus 
made  is  to  serve  as  the  permanent  spillway,  as 
shown  by  Fig.  4. 


Spillway. — It  was  necessary  to  excavate  a 
temporary  spillway  to  protect  the  dam  from 
floods  during  the  spring  of  1911.  This  excava- 
tion was  made  through  the  natural  ground  at 
the  south  end  of  the  dam,  the  floor  of  same 
being  at  elevation  90.  This  spillway  was  ex- 
cavated by  steam  shovel  through  material  con- 
sisting of  large  boulders  and  sand,  the  mate- 
rial being  wasted  at  the  outlet  end  of  the 
excavation  and  toward  the  downstream  toe  of 
the  dam.  in  order  to  protect  the  structure 
from  washing  should  water  go  through  the 
spillway.  As  the  spillway  was  only  to  serve 
for  one  season's  floods,  it  was  not  deemed 
necessary  to  protect  it  with  any  lining. 

The  permanent  spillway  for  the  125-ft.  darn 
is  to  be  excavated  around  the  north  end  of 
the  structure,  750  ft.  north  of  the  end  of  the 
dam,  extending  from  the  present  material  pits 
to  the  canyon  at  a  point  600  ft.  below  the 
downstream  toe  of  the  dam,  and  provided 
with  a  concrete  weir  for  5-ft.  flash  boards. 
Practically  all  this  excavation  will  be  made 
by  opening  new  borrow  pits  directly  north 
of  the  dam  from  which  material  will  be 
secured  for  the  completion  of  the  dam  to 
the  125-ft.  level.    The  floor  of  this  spillway 


Fig.  7 — View  Showing  Excavation  for  Out- 
let Tunnel. 


is  to  be  at  elevation  115,  the  concrete  weir  is 
to  be  at  least  50  ft.  wide,  capable  of  discharg- 
ing 2,500  sec.  ft.  of  water. 

The  water  face  of  the  completed  structure 
is  to  be  protected  by  placing  a  blanket  of 
coarse  gravel  on  same  at  least  2  ft.  deep. 
This  will  probably  be  covered  with  12  in.  of 
riprap.  Rock  is  to  be  secured  from  the  lava 
cap  on  the  north  side  of  the  canyon.  The 
downstream  face  is  to  be  protected  with  a 
layer  of  coarse  gravel. 

Costs. — In  the  preparation  of  foundations, 
19,000  cu.  yds.  of  material  were  excavated,  al! 
by  hand,  and  wasted  both  outside  and  inside 
the  slopes  of  the  dam.  This  material  consist- 
ed of  large  boulders,  brush  and  vegetable  mat- 
ter, soil  and  silt,  part  of  the  excavation  being 
wet,  and  all  being  transported  either  by  wheel- 
barrows or  small  push  cars.  The  cost  per 
cubic  yard  for  this  work  was  $1.28.  The  cost 
of  9.000  cu.  yds.  of  rock  till,  including  cost  of 
drilling  and  shooting,  was  $1.41  per  cu.  yd. 
This  cost  also  includes  transporting  to  place. 
The  cost  of  2,158  cu.  yds.  of  controlling  works 
excavation  was  $1.73  per  cu.  yd.;  and  the  cost 
of  temporary  spillway  excavation,  material 
wasted,  was  63  cts.  per  cu.  yd.    The  cost  of 


Fig.  6 — View  Showing  Manner  of  Sluicing  Down    Embankment  Formed  by  Dump  Train. 
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1,117  cu.  yds.  of  concrete  in  the  outlet  tun- 
nel "and  controlling  works  was  $14.82  per  cu. 
yd.    The  cost  of  the  earth  till  was  as  fol- 


lows : 

Excavating  and  Loading:  Cents 

Labor   drilling      2.3 

Labor  shoveling    4.7 

Powder   2.7 


Fig.  8 — View  Showing  Form  for  Lining  Out- 
let Tunnel. 


Fuel 


Total    13.0 

Hauling  and  Placing: 

Labor,  track    1.4 

Labor  dumping  and  sluicing   10. G 

Fuel,  engines  and  pumps   6.4 

•  Total    18.4 

Grand  total    31.4 


i  his  gives  a  cost  per  cubic  yard  for  labor 
of  10  cts.,  and  for  material  of  12.4  cts.  The 
wages  paid  were  as  follows : 


Ten  hours. 

Common  labor   $2.25  to  2.75 

Steam  shovel  engineers   6.17 

Steam  shovel  cranemen   4.67 

Locomotive  engineers    4.00 

Carpenters    4.00  to  4.50 


The  average  cost  of  lumber  at  the  site 
was  $25.00  per  1-M  ft.  B.M. ;  cost  of  cement 
$4.46  per  bbl.,  and  cost  of  coal  $13.50  per 
ton. 


Methods  and  Costs  of  Delivering  Wa- 
ter to  Irrigators.* 

Irrigators  know  but  one  criterion  of  suc- 
cessful canal  operation — an  ample  supply  of 
water   when   and   where   needed.  Irrigation 


wal'T  i  a  '  ' >imii"«l it  \  of  value,  often  of  cx- 
i-rrrliriK  valur.  so  thai  its  accurate  •measurc- 

•  r.,n.|<  tin*-.]  from  Hullntln  2L'1»,  OftW  »1  Kx- 
i,<-i  im-iit  Minion*.  H.  D.  piu  im«  nl  of  Agri- 
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ment  and  recording  are  necessary.  The  de- 
livery of  water  for  irrigation  involves  a  plan 
of  delivery,  a  system  of  measuring  sluices, 
and  a  system  of  records  of  delivery. 

PLANS    OF  DELIVERY. 

Differences  in  conditions  make  it  impossible 
to  lay  down  any  one  plan  of  delivery  that 
will  meet  all  conditions.  Generally  speaking 
a  canal  manager  has  the  choice  of  three  plans, 
some  one  of  which  modified  to  meet  local  con- 
ditions he  can  use.  They  are:  (1)  Delivery  in 
Continuous  Flow;  (2)  Delivery  in  Turns  or 
Rotation,  and  (3)  Delivery  on  Demand  or 
Application. 

Delivery  of  Continuous  Flow. — This  plan 
was  adopted  at  first  on  a  very  large  majority 
of  the  canals  in  this  country,  outside  of  Utah 
and  southern  California,  and  is  still  used  on 
some  canals  in  nearly  every  western  state  and 
on  most  of  those  in  Montana,  Wyoming,  and 
other  sections  situated  similarly  as  to  crops, 
season,  water  supply,  and  size  of  individual 
holdings.  Where  the  water  supply  is  abun- 
dant and  the  farms  are  large  as  1(30  acres 
this  plan  may  give  fairly  satisfactory  results 
because  of  the  size  of  stream  ordinarily  al- 
lotted to  such  an  area  planted  *o  general 
crops — say  2  cu.  ft.  per  second,  which  is  suffi- 
cient to  constitute  an  economical  irrigating 
head.  However,  where  the  water  supply  is 
restricted,  as  is  the  case  in  nearly  every  irri- 
gated section  in  this  country,  and  the  farms 
are  small  and  intensively  cultivated,  delivery 
in  continuous  flow  is  utterly  unsatisfactory 
from  every  standpoint.  It  is  wasteful  of  time 
and  of  water,  conducive  to  lax  methods  of 
both  irrigation  and  farming,  and  wholly  an- 
tagonistic to  any  system.  A  notable  excep- 
tion to  this  is  the  Sunnyside  Canal  in  Wash- 
ington, where  the  use  of  small  irrigation  heads 
run  in  small  furrows  is  desirable  owing  to  the 
rolling  land  and  the  texture  of  the  soil.  De- 
livery in  continuous  flow  from  this  canal  has 
been  well  developed  and  is  attended  with  the 
best  results,  yet  it  is  to  be  noted  that  the  man- 
ager is  looking  forward  to  modifying  the  plan. 

Delivery  in  Turns  or  Rotation. — In  its  sim- 
plest form  this  plan  of  delivery  had  its  ori- 
gin among  the  co-operative  Mormon  com- 
munities of  Utah,  where  the  water  flowing  in 
a  ditch  or  canal  was  prorated  originally  on 
the  basis  of  the  acreage  irrigated,  each  acre 
receiving  the  entire  stream  carried  or  some 
definite  proportion  of  it  for  some  agreed  peri- 
od of  time.  With  the  modifications  made 
necessary  by  tiie  more  complex  conditions  of 
larger  canals  and  more  diversified  products, 
this  is  the  most  generally  accepted,  and  in 
nearly  every  way  the  most  satisfactory,  plan 
now  in  use.  It  is  practiced  throughout  Utah, 
wholly  or  in  part  on  the  best  canals  of  Colo- 
rado and  California,  almost  entirely  in  Ari- 


zoni  and  New  Mexico,  on  some  of  the  best 

canals  in  Idaho,  and  in  fact  on  all  canals, 
with  few  exceptions,  where  any  pretense  is 
made  I < i  follow  the  best  practice  The  excep- 
tions are  such  canals  as  the  North  Potldrc 
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and  the  Consolidated  Home  Supply  in  Colo- 
rado, the  Riverside  Water  Co.'s  canal  in  Cali- 
fornia, and  the  Northern  Canal,  in  New  Mex- 
ico, on  each  of  which  water  is,  delivered  prac- 
tically on  demand  up  to  the  limit  of  the  total 
seasonal  supply. 

The  essential  feature  of  rotation  is  its  econ- 


Fig.  2 — Device  Used  by  Calvina  Irrigation 

Co.  for  Measuring  Miners'  Inches. 

(a,  Main  waste  way;  b,  overflow  waste  way;  e, 
miners'  inch  opening;  d,  galvanized  iron  crest  of 
overflow  waste  way;  c,  level  of  ground.) 


omy.  The  greatest  waste  in  irrigation  comes 
from  dribbling  through  farm  laterals  and  over 
parched  fields  streams  too  small  to  accom- 
plish much  more  than  to  moisten  the  bare  sur- 
face or  to  equal  the  rapid  evaporation  that 
occurs  under  usual  field  conditions.  Heavy 
unavoidable  losses  attend  attempts  to  supply 
all  portions  of  an  extensive  system  with 
water  at  the  same  time.  The  use  of  larger 
beads  run  for  only  a  portion  of  the  time  in 
one  section  of  the  main  canal  or  in  one  or  two 
of  the  main  laterals,  to  be  run  in  the  other 
sections  or  laterals  later,  does  away  with 
losses,  lessens  the  time  and  the  help  neces- 
sary, and  gives  far  bettor  results  to  the  farm- 
ers. 

Rotation  reduces  evaporation  and  seepage 
losses  in  the  main  canals  and  laterals  by  in- 
creasing the  bead  and  the  consequent  rate  of 
flow  and  economizes  the  time  of  the  irrigators 
in  applying  water.  It  encourages  care  and 
promptness  in  application  b\  the  certainty  that 
the  supply  will  cease  at  a  stated  time  whether 
1 1 r  nut  the  field  is  covered  eliminates  the 
waste  of  a  continuous  flow  when  not  in  use. 
and  aids  greatly  in  the  systematic  use  and  de- 
liverv  of  water.  The  farmers  could  not  be 
taught  to  irrigate  under  am  possible  plan  of 
continuous  flow  with  such  care  and  regular- 
ity a-  is  done  under  the  carefully  arranged 
schedules  under  which  water  is  delivered  by 
the  bast  Riverside,  the  Rcdlands,  and  other 
irrigation  svstems  of  southern  California,  or 
by  the  Hear  River  Canal  in  Utah.  If  these 
schedules  arc  maintained,  and  they  arc  usual- 
ly, the  farmers  feel  that  they  will  receive 
their  respective  proportions  at  their  regular 
turna  ana  can  make  their  irrigation  plans  with 
definiteness  When  definite  schedules  arc  fol- 
lowed the  work  of  arranging  for  irrigators  to 
receive  water,  or  for  keeping  account  of  the 
amounts  used,  is  cither  wholly  eliminated  or 
reduced  to  a  minimum     Another  point  in  fa- 


Fig.  1 — Device  Used  by  the  Riverside  Water  Co.  for  Measuring  Miners'  lnch«s. 
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vor  of  rotation  is  that  it  gives  to  the  owner 
of  10  acres  an  equal  opportunity  with  the 
owner  of  50  acres  to  secure  economical  irri- 
gation. Under  a  system  of  continuous  flow 
the  former,  with  a  stream  of  about  10  ins., 


water  15,000  acres,  and  there  is  connected  with 
water  delivery,  besides  the  president  of  the 
company,  who  exercises  general  oversight, 
only  1  canal  walker,  employed  for  two  months 
each  vear.    On  the  other  hand,  while  less  than 


il 


Fig.  3 — Iron  Gates  Used  at  Heads  of  Laterals  by  the  North  Poudre  Irrigation  Co. 


would  no  doubt  be  required  to  spend  as  many 
days  irrigating  his  field  as  the  latter,  with 
50  ins.,  would  take  to  cover  five  times  that 
area. 

Delivery  on  Demand  or  Application. — This 
is  the  plan  of  deliver}-  on  the  Riverside  Water 
Co.,  at  Riverside,  Cal.,  the  North  Poudre  and 


9,000  acres  is  irrigated  under  the  Gage  Canal 
in  California,  there  are  employed  for  water 
delivery  1  chief  engineer,  2  head  zanjeros  or 
ditch  tenders,  3  assistant  zanjeros,  and  3  la- 
borers, besides  a  superintendent  of  water 
sources  and  4  men  to  watch  and  care  for 
pumping  plants,  1  carpenter.  2  men  to  repair 


FORM  SUGGESTED  FOR  PERMANENT  RECORD  OF  FLOW  IN  MAIN  CANALS  OR  LATERALS. 


Monthly  record  of  flow  in 


Measurements  made  by.. 


Name  op  Canal. 

 for  month  of.  _     19.. 


Date. 

Time. 

Gage  reading. 

Flow  in  cubic  feet  per  second 

Feet. 

Tenths. 

1  

2  

3.  

4  

Etc.,  to  31 

Form  1. 


success  of  such  an  attempt,  however,  and  the 
few  systems  on  which  it  has  been  tried  are 
comparatively  new. 

A  good  corps  of  ditch  tenders  or  zanjeros 
is  another  essential,  as  it  is  through  these 
men  that  a  canal  management  comes  into  con- 
tact with  the  irrigators,  and  this  point  of  con- 
tact is  either  a  source  of  friction  or  the  direct 
means  of  good  service.  An  irrigator  expects 
his  share  of  water  when  his  turn  arrives  and 
to  have  his  "head"  maintained  throughout  his 
turn,  and  he  is  naturally  dissatisfied  if  de- 
prived of  either.  Unfortunately,  some  irri- 
gators are  not  averse  to  appropriating  a  por- 
tion of  their  neighbor's  supply  when  just  a 
little  more  will  mean  saving  a  valuable  crop, 
and  some  are  suspicious  that  the  ditch  tender 
is  dishonest,  or  that  the  home  districts  of 
some  of  the  directors  are  being  favored  at 
the  expense  of  some  less  influential  persons. 
To  allay  such  suspicions  and  to  prevent  ir- 
regularities a  ditch  tender  must  be  firm  and 
tactful.  The  best  ditch  tender  is  a  man  who 
has  been  an  irrigator  himself  and  can  appre- 
ciate what  it  means  to  lose  a  year's  work  by 
failure  to  get  water  through  another's  fault. 
If  measurements  are  made  the  ditch  tender 
should  be  familiar  with  the  units  and  the 
simple  methods  of  measurement,  and  if  rec- 
ords of  delivery  are  kept  and  a  regular  system 
followed  he  must  be  methodical  in  his  habits 
and  amenable  to  direction.  The  Reclamation 
Service  exacts  the  strictest  compliance  to  its 
rules  by  the  ditch  tenders.  On  large,  private 
systems  the  ditch  tenders  are  expected  to  be 
ever  alert  to  the  interests  both  of  the  water 
users  and  the  company  or  other  organization 
representing  the  ownership  of  the  system. 
Although  in  controversies  good  ditch  tenders 
are  more  likely  to  be  right  than  the  users, 
yet  they  are  liable  to  make  mistakes,  and  wa- 
ter users  should  be  prepared  to  overlook  mis- 
takes. Experience  is  as  much  a  requisite  of 
a  good  ditch  tender  as  tact,  and  his  pay  should 
he  increased  with  service. 

Rules  and  Regulations. — Printed  rules  and 
regulations,  no  matter  how  simple,  are  desir- 
able helps  in  water  delivery.  They  are  a  defi- 
nite guide  and  source  of  authority  to  ditch 
tenders  as  well  as  a  source  of  information  to 
water  users.  On  some  canals  rules  are  made 
to  cover  nearly  every  phase  of  delivery,  on 
others  they  contain  only  general  principles, 
and  in  incorporated  companies  they  are  fre- 
quently embodied  in  the  by-laws.  It  is  not 
practicable  to  prepare  a  set  of  rules  that 
will  be  applicable  to  all  conditions,  but  sug- 
gestive points  can  be  brought  out. 

Plan  of  delivery. — The  plan  of  water  deliv- 
ery actually  in  force  should  be  stated  plainly, 
so  there  can  be  no  question  concerning  it  in 
the  minds  of  the  ditch  tenders  or  the  irri- 
gators. An  impractical  plan  is  frequently  out- 
lined in  the  rules  and  a  different  plan  fol- 
lowed, which  leads  to  confusion  in  the  minds 


the  Consolidated  Home  Supply  canals  in  Col- 
orado, and  the  Northern  Canal  in  New  Mexi- 
co; also  on  the  Truckee-Carson  project  in 
Nevada,  although  on  the  last  merely  as  a 
means  of  transition  to  a  plan  of  rotation  prob- 
ably to  be  adopted  after  closer  settlement  of 
the  project.  This  system  can  be  used  with 
advantage  where  reservoirs  are  the  chief 
source  of  supply  and  the  total  available  sup- 
ply for  the  season  may  be  closely  estimated 
and  where  the  land  under  irrigation  is  close- 
ly settled.  The  water  can  be  measured  as 
easily  and  withdrawn  as  readily  by  the  farm- 
ers to  whom  it  is  credited  as  a  bank  account. 
They  can  make  their  irrigation  plans  with 
certainty,  knowing  in  advance  how  many 
acres  of  sugar  beets  or  potatoes  can  be  carried 
through  the  dry  summer  months,  and  can 
withhold  water  from  one  crop  to  apply  it  to 
another  in  such  manner  as  to  give  the  best 
possible  results. 

The  Delivery  Force. — The  force  required  to 
attend  properly  to  water  delivery  depends  on 
the  rize  of  the  system,  the  crops  to  be  irri- 
gated, and  the  plan  of  delivery  adopted.  Wa- 
ter is  delivered  to  12,000  acres,  owned  by  520 
farmers,  under  the  Davis  and  Weber  Counties 
Canal  in  Utah,  by  a  force  of  4  men,  at  an 
annual  cost  of  10  cts.  per  acre.  On  the 
Farmers'  Canal  in    Montana    60  irrigators 


pipe  lines,  and  6  men  to  clean  the  canal ;  these 
last-mentioned,  however,  are  not  directly  con- 
nected with  actual  delivery.  This  difference 
in  the  forces  employed  on  these  canals  is 
due  to  the  different  plans  of  delivery  followed 
and  the  different  requirements.  In  one  case 
water  is  delivered  in  continuous  flow  to  hold- 
ings averaging  250  acres  planted  to  general 
farm  crops;  in  the  other  it  is  delivered  under 
a  modified  plan  of  rotation  to  highly  culti- 
vated citrus  groves.  The  force  employed 
>hould  be  intelligent,  well  trained,  tactful,  pa- 
tient, and  industrious.  On  community  sys- 
tems where  one  of  the  farmers  is  chosen  for 
the  work,  it  is  almost  impossible  to  avoid 
claims  of  partiality  and  unfairness  on  the 
part  of  the  selfish  and  less  scrupulous  irri- 
gators. On  the  larger  canals  an  experienced 
engineer  or  manager  is  needed  to  exercise 
general  oversight,  with  a  head  water-master 
or  superintendent  under  him.  who  spends  his 
entire  time  in  the  field  coming  personally  in 
contact  with  the  water  users  and  directing  in 
detail  the  work  of  the  ditch  tenders  or  zan- 
jeros. A  few  large  systems  make  the  serious 
mistake  of  trying  to  get  along  without  the 
head  watermaster.  expecting  the  engineer  not 
only  to  maintain  the  canal  and  keep  a  water 
supply  in  it.  but  also  to  direct  all  of  the  de- 
tails of  delivery :  no  system  has  yet  made  a 


Used   on  the  Rockyford  Canal. 

of  the  water  users  and  is  likelv  to  cause  fric- 
tion between  them  and  the  ditch  tenders. 

Amount  of  water  allowed. — A  rule  should 
be  included  stating  the  quantity  to  which  each 
user  is  entitled,  whether  a  pro  rata  of  the  en- 
tire supply,  a  continuous  flow  of  a  certain 
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Points  of  measure- 
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1 

2 

3 

4 

30 

31 
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month. 

■ 
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Vertical 
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1. 

1 
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2 

3 

4 

30 

31 

Average 

for 
month. 

Total  for 
month. 



Cubic 
feet  per 
second. 

Vertical 
depth  in 
feet. 

1 

Totals,  cu. 

1 

Lost  or  not  diverted, 
cubic  feet  per  sec- 
or,H 

Form  2. 


number  of  inches  per  acre  or  a  definite  quan- 
tity, as  a  certain  number  of  acre-feet  or  24- 
hour  inches  per  annum.  This  rule  is  included 
often  in  the  rule  governing  the  plan  of  de- 
livery. 

Duties  and  powers  of  superintendent  and 
ditch  tenders. — A  statement  of  the  duties  of 
these  employes  should  be  kept  constantly  be- 
fore them  and  the  irrigators,  and  it  is  well 
to  have  a  rule  covering  these  points.  The 
duties  of  such  officers  and  employes  can  be 
defined  only  in  general,  as  they  are  meeting 
emergencies  constantly  for  which  there  is  no 
precedent.  It  should  be  made  clear  that  med- 
dling with  headgates  will  not  be  tolerated, 
and  that  infractions  of  such  a  rule  will  be 
sufficient  ground  for  shutting  off  the  water 
supply  of  the  guilty  irrigator,  either  until  a 
fine  is  paid  or  until  the  next  turn  comes.  It 
may  also  increase  the  zeal  and  efficiency  of 
the  less  faithful  ditch  tenders,  provided  such 
a  rule  is  in  force,  if  every  irrigator  knows 
that  the  ditch  tenders  are  required  to  make 
regular  trips  over  their  beats  to  attend  to 
•delivery  and  to  be  available  for  messages 
from  the  irrigators. 

Applications  for  water  and  notices  of  its 
delivery. — Most  systems  require  the  irrigators 
to  make  application  for  water,  sometimes  re- 
gardless of  whether  or  not  a  definite  delivery 
schedule  is  followed.  The  application  is  re- 
quired often  to  be  in  writing  and  to  be  filed 
at  least  three  days  before  delivery.  Printed 
blanks  in  convenient  form  should  be  furnished 
where  written  application  is  required. 

Obstructions  in  canals  and  rights  of  way. — 
It  is  customary  to  have  a  rule  prohibiting  ob- 
structions of  any  kind  to  be  placed  in  the 
canal  or  rights  of  way.  except  on  written  per- 
mission from  the  superintendent,  and  then 
proper  passageways  for  ditch  tenders  must  be 
provided 

Waste  of  water.  There  should  be  a  rule 
prohibiting  the  waste  of  water,  under  penalty 
Of  having  the  supply  shut  off  or  reduced  by 
(lie  amount  of  the  waste. 

Complaint*.— Some  systems  require  all  enm- 
plaint  •-  from  irrigators  to  be  made  in  writing 
within  a  specified  time.  say.  five  days,  after 
the  at  1  or  negligence  complained  of  has  been 
<  ommittcd. 

Unit!  and   methods  of   measurement-    I  he 


unit  or  units,  of  measurement  to  be  used  are 
important  and  need  to  be  defined  clearly.  It 
is  important  also  that  the  rules  specify  and 


proficient  in  their  use,  and  should  have  essen- 
tial tables  furnished  them. 

Water  charges. — Where  regular  charges  for 
water  are  made,  the  rates  should  be  included 
in  the  book  of  rules,  as  the  farmers  like  to 
have  such  data  in  an  available  and  compact 
form. 

Who  are  entitled  to  receive  water. — Limita- 
tions are  frequently  placed  on  those  who  mav 
receive  water,  such  as  ownershop  of  stock, 
ownership  of  preferred  rights,  payment  of 
assessments,  and  similar  conditions,  and  these 
limitations  should  be  included  in  the  rules. 

RECORDS. 

Just  as  order  and  system  are  a  part  of  any 
commercial,  mercantile,  or  manufacturing 
business  of  any  consequence,  so  should  they 
be  a  part  of  every  well-managed  irrigation  en- 
terprise. Essential  facts  regarding  operations 
are  as  much  a  matter  of  record  in  the  one 
case  as  in  the  other,  as  may  be  seen  from  the 
orderly  collection  and  recording  of  delivery 
records  kept  up  by  such  systems  as  the  Sun- 
nyside.  the  Larimer  County,  and  the  Gage 
canals.  The  value  of  operating  data  as  a 
basis  of  successful  organization  and  profitable 
output  is  likely  to  be  greater  than  in  the  case 
of  a  commercial  or  mercantile  concern,  be- 
cause in  an  irrigation  enterprise  the  same  in- 
vestment of  capital  will  involve  interests  of 
greater  magnitude  and  affect  more  incomes 
than  it  will  in  the  commercial  or  mercantile 
concern,  excepting  possibly  railroad  transpor- 
tation. The  keeping  of  records  on  many  can- 
als would  greatly  encourage  economy  in  the 
use  of  water  among  irrigators,  lessen  the  fric- 
tion between  them  and  the  ditch  tenders,  and 
lighten  the  labors  of  the  management. 

Records  of  Flozv. — Most  systems  that  make 
any  pretense  to  careful  use  of  water  keep 
daily  records  of  the  amount  taken  into  the 
canal,  which  is  very  necessary  where  several 
receive  their  supplies  from  the  same  source 
and  especially  where  water  is  distributed  to 
the  canals  under  public  supervision,  as  in 
Colorado.  Wyoming,  and   sections  of  Utah, 


TABLE  I. — USED  FOR  COMPUTING  CHARGE  FOR  WATER  THROUGH  ORIFICES  UNDER 
INCH  PRESSURE  ON  IMPERIAL  CANAL  NO.  1. 

Height 

of 
the  ori- 
fice in 
Inches. 
1  . 
1%. 
2 

2%. 
3  . 


4 

4%. 

ivz. 

6  . 
6%. 

T%- 
8  . 
8%. 
9 

9V4. 
10  . 


30 
73 
110 
147 
184 
220 
257 
294 
321 
367 
404 
441 
47S 
514 
551 
588 
625 
661 
698 
735 


32 
78 
US 
157 
196 
235 
274 
314 
353 
392 
431 
470 
510 
549 
588 
627 
666 
706 
745 
784 


33 
81 
121 
162 
202 
243 
283 
323 
364 
404 
445 
485 
526 
566 
606 
647 
687 
728 
768 
SOS 


34 

83 
125 
167 
208 
250 
292 
333 
375 
416 
45S 
500 
541 
583 
625 
666 
708 
750 
791 
S33 


35 
86 
129 
171 
214 
257 
300 
343 
386 
429 
472 
514 
558 
600 
643 
686 
729 
772 
815 
S57 


35% 
87 
130 
173 
217 
261 
304 
348 
391 
435 
478 
521 
565 
608 
652 
696 
739 
783 
826 
868 


-Length  of  orifice  in  inches- 


36 
88 
132 
176 
220 
265 
309 
353 
397 
441 
485 
529 
573 
617 
661 
706 
750 
794 
S38 
SS2 


37 
91 
136 
181 
227 
272 
317 
363 
408 
453 
499 
544 
589 
635 
680 
725 
771 
816 
861 
906 


38 
93 
140 
186 
233 
279 
326 
372 
419 
465 
512 
559 
605 
652 
698 
745 
791 
S38 
884 
931 


39 
96 
143 
191 
239 
287 
334 
382 
430 
478 
526 
573 
621 
669 
716 
764 
812 
S60 
908 
955 


40 
98 
147 
196 
245 
294 
343 
392 
441 
490 
539 
588 
637 
686 
735 
784 
S33 
S82 
931 
9S0 


42 
103 
154 
206 
257 
309 
360 
412 
463 
514 
566 
617 
667 
720 
772 
823 
S75 
926 
978 
1.029 


44 

108 
162 
216 
269 
323 
377 
431 
4S5 
539 
593 
647 
701 
755 
SOS 
862 
916 
970 
1.024 
1.07S 


46 

113 
169 

225 
282 
338 
394 
451 
507 
563 
620 
676 
733 
789 
845 
902 
958 
1.014 
1.071 
1.127 


48 
118 
176 
235 
294 
353 
412 
470 
529 
588 
647 
706 
764 
323 
882 
940 
1,000 
1.058 
1.117 
1.17* 


describe  the  methods  of  measurement  to  be 
followed.  These  should  be  understood  thor- 
oughly by  the  ditch  tenders,  who  should  be 


Nevada,  and  some  other  States.  Entirely  apart 
from  the  value  of  a  record  of  flow  in  an  irri- 
gation canal  or  pipe  line  as  a  means  of  es- 
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Name  op  Canal. 

Report  of  water  in  at  for  week  ending   1909. 


Day. 

Month. 
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Time. 

GaRe  reading. 

Flow 

cu.  ft.  sec. 

Remarks. 

Feet. 

Tenths. 

(Under 
water  was  1 


Ki-tnarks"  iiirnliiin  any  iinusii'il  condition,  as  "Mood."  "break  in  canal."  etc  .  and  state  how  long 
ut  of  canal,  and  when,  if  at  all.    Forward  this  card  promptly  at  end  of  week.) 

  nihil  TrnJtr. 


Form  3. 


July  ly,  191 1. 
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FORM  OF  RECORD  OF  WATER  DELIVERY  TO  IRRIGATORS  USED  ON  TRUCKEE-CARSON  PROJECT, 

NEVADA. 


Rf.cord  of  Water  Distributed 


Month- 


Date.. 


19.. 


User's  name. 

From 
(time) — 

To 
(time) — 

Second - 
feet. 

Acre-feet. 

Ditch  Tender. 


Form  4. 


tablishing  and  maintaining  stream  priorities, 
such  a  record  shows  from  year  to  year  what 
can  be  expected,  the  extent  of  enlargement  re- 
quired, or  the  amount  by  which  the  duty  of 
water  must  be  increased  if  the  irrigated  area 
is  to  be  extended,  and  the  extent  of  waste  re- 
sulting from  bad  irrigation  practice.  Its 
greatest  value,  however,  is  as  a  basis  of  de- 
livery to  the  irrigators,  to  replace  the  approxi- 
mating and  estimating  now  so  common.  Rec- 
ords of  flow  in  main  laterals  are  not  kept  or- 
dinarily, but  would  probably  be  valuable  on 
systems  where  each  main  lateral  is  a  distinct 
delivery  district. 

Records  of  Delivery  to  Individual  Consum- 
ers.— Whenever  that  stage  is  reached  in  the 
life  of  an  irrigation  enterprise  when  the  use 
of  water  begins  to  crowd  the  available  supply, 
it  is  of  great  importance  that  measurements  be 
made  and  records  kept  of  the  water  delivered 
to  individual  consumers.  The  importance  of 
this  is  not  always  recognized,  as  on  many 
large  systems  such  records  are  not  kept,  aj- 
though  they  would  much  more  than  repay 
the  cost  of  keeping  them.  Much  progress  has 
been  made  in  this  matter,  however,  during  the 
past  ten  years,  brought  about  largely  by  chang- 
ing the  basis  of  delivery  and  water  charges. 
Capitalistic  or  corporation  canals  formerly 
charged  flat  acre  rates  for  water,  but  this 
plan  has  been  giving  way  to  that  of  charging 
for  the  water  actually  delivered,  which  makes 
delivery  measurements  and  records  essential. 
Either  definite  delivery  schedules  are  fol- 
lowed, making  records  of  delivery  unneces- 
sary, or  such  records  are  kept  on  1!>  of  the  30 
systems,  and  to  a  certain  extent  on  several 
others  described  in  the  first  part  of  this  bulle- 
tin. 

Forms  Used  and  Suggested. — In  describ- 
ing the  various  delivery  systems  detailed  ref- 
erence was  made  to  the  record  forms  in  use 
and  copies  were  given  where  practicable. 
These  can  be  made  more  suggestive,  perhaps, 
by  further  description. 

Record  of  Flow  in  Main  Canals  or  Later- 
als.— This  form,  No.  1,  is  simple,  and  prac- 
tically the  same  one  can  be  used  on  all  sys- 
tems. It  merely  requires  spaces  for  the  name 
of  the  channel;  the  point  of  measurement;  the 
daily  gage  readings,  with  the  time  taken,  and 
the  flow  as  expressed  in  the  unit  of  measure- 
ment used.  It  is  made  in  convenient  book 
form,  or  may  be  prepared  for  loose-leaf  bind- 
ing, as  indicated,  or  for  a  card-filing  system. 
Ordinarily  the  permanent  copy  would  be  made 
out  from  daily  or  weekly  field  reports  by  ditch 
tenders.    A  suggested  form  is  given  below : 

Record  of  Flow  in  Canals  and  Main  Later- 
als at  All  Points. — It  may  be  desirable  on 
large  systems  to  keep  a  record  of  all  measure- 
ments made  on  the  main  canal  and  main  lat 
erals,  exclusive  of  measurements  directly  to 
consumers.  Such  a  record  is  kept  on  the 
Sunnyside  and  the  Truckee-Carson  projects 
and  is  found  to  be  extremely  valuable,  and 
might  be  used  with  profit  on  all  systems  where 
the  flow  in  both  the  main  canal  and  the  main 
laterals  is  measured.  The  sheet  required  for 
such  a  record  is  necessarily  large,  16x34  ins. 
being  the  size  used  on  the  Sunnyside  project. 
If  the  sheets  are  bound  in  book  form  the 
size  of  the  book  may  be  reduced  by  having 
the  form  cover  opposite  pages.  The  form  in 
use  on   the   Sunnyside   project   is  suggested 


here,  Form  2,  arranged  for  loose-leaf  binding. 
It  can  be  rilled  out  only  from  daily  or  weekly 
reports  from  ditch  tenders,  being  too  bulky 
for  held  use.  A  suggested  form  is  shown 
below  : 

Daily  or  Weekly  Reports  of  Flow  in 
Ditches. — Perhaps  the  most  convenient  shape 
for  weekly  reports  of  flow  in  main  canals  or 
laterals  is  a  card  the  size  of  a  postal  card, 
with  the  form  printed  on  one  side,  similar 
to  those  used  by  the  United  States  Depart- 
ment of  Agriculture,  the  United  States  Geo- 
logical Survey,  and  some  canals.  Daily  re- 
ports are  seldom  made  except  by  telephone, 
but  a  similar  form  would  of  course  answer 
for  them  also.  A  suggested  form  for  keep- 
ing such  reports  is  shown  by  Form  3. 

Ditch  Tender's  Diary. — These  diaries  are 
not  as  a  rule  kept  in  a  form  to  make  them 
useful,  although  they  are  very  valuable  on 
some  systems.  In  some  cases  permanent  rec- 
ords are  made  from  scratch  notes  sent  to 
the  canal  office,  but  the  scratch  book  is  not 
kept.  The  value  of  these  diaries  has  been 
determined  frequently  only  when  rights  have 
been  contested  and  there  are  many  instances 
where  a  properly  kept  diary  would  have  satis- 
factorily settled  serious  disputes. 

An  admirable  diary  is  being  kept  by  each 
patrolman  on  the  Sunnyside  Canal  and  filed 
carefully  in  the  office  at  Zillah  at  the  end  of 
the  season.  It  is  5x9  ins.  and  contains  232 
pages.  It  is  made  for  use  during  any  season, 
the  pages  not  being  dated,  space  being  pro- 
vided for  the  month,  day.  and  year.  The 
binding  is  of  stiff  board  and  canvas  to  insure 
preservation.  The  records  of  flow  in  the 
canals  or  laterals  are  not  entered  in  this,  but 
a  card  4x8  ins.  to  take  these  records  is  made 
to  slip  under  small  straps  at  each  of  the  four 
corners  of  the  inside  front  cover.  Each  card 
covers  one  week  and  they  are  filled  out  by 
the  patrolmen  as  they  pass  over  their  beats 


and  at  the  end  of  the  week  sent  to  the  office  at 
Zillah  for  filing.  The  points  of  measurement, 
with  the  size  of  the  weir  at  each,  are  noted 
in  the  left-hand  column,  seven  columns  being 
provided  at  the  right  for  entering  the  flow  of 
each  day  of  the  week. 

Records  of  Delivery  to  Irrigators. — A  great 
variety  of  forms  are  in  use  for  keeping  rec- 
ords of  such  delivery  to  irrigators  because  of 
the  many  conditions  under  which  water  is 
delivered.  They  include  cards,  sheets,  and 
books  of  different  forms.  One  of  the  simplest 
card  forms  is  that  used  on  the  Truckee-Car- 
son project,  of  which  a  copy  is  reproduced  in 
Form  4.  This  card  is  filled  out  and  sent  daily 
to  the  project  headquarters  at  Fallon.  By 
using  both  sides  of  all  of  the  lines,  a  record 
of  40  deliveries  can  be  entered  on  it. 

By  adding  to  the  above  form  the  crops  irri- 
gated, it  might  be  adapted  to  another  system; 
by  eliminating  the  columns  for  the  quantity  of 
water  delivered  it  would  suit  a  system  on 
which  devices  for  measurement  to  irrigators 
have  not  yet  been  provided.  In  using  this 
form  the  ditch  tenders  on  the  Truckee-Carson 
project  designate  the  hours  by  1  to  24,  1 
being  1  a.  m.  and  24  being  12  midnight,  thus 
doing  away  with  the  confusion  of  morning 
or  afternoon. 

Books  for  entering  records  of  individual 
deliveries  are  provided  on  the  North  Poudre, 
the  Larimer  County,  the  Consolidated  Home 
Supply,  the  Santa  Anna  Valley,  and  the  Bear 
River  canals,  in  addition  to  the  Sunnyside 
Canal,  the  various  forms  of  which  have  been 
described.  The  best  books  for  this  purpose 
are  of  a  size  to  be  carried  conveniently  in 
the  pocket,  substantially  bound  in  boards  and 
canvas,  and  containing  the  proper  columns 
and  headings.  The  loose-leaf  book  used  on 
the  Rear  River  Canal  is  more  of  a  guide  to 
the  ditch  tenders  than  a  book  in  which  to 
enter  deliveries,  as  delivery  is  made  accord- 
ing to  a  definite  schedule  made  up  by  the 
chief  engineer.  For  such  purpose  the  loose 
leaves  are  convenient  on  account  of  the  ease 
with  which  changes  can  be  entered.  For  a 
book  to  be  filled  out  and  kept  throughout  the 
season  by  the  ditch  tenders  the  bound  book 
is  preferable,  because  the  only  valuable  record 
in  case  of  dispute  is  the  original  record  made 
by  the  ditch  tenders  at  the  time  of  delivery, 
but  where  the  original  record  is  sent  to  the 
office  as  soon  as  taken,  or  weekly,  or  monthly, 
a  book  or  pad  with  detachable  leaves  punched 
for  filing  in  binders  is  perhaps  the  best  that 
can  be  used  A  leaf  from  such  a  book,  used 
on  one  of  the  California  canals,  is  shown  by 
Form  5.  Probably  no  more  convenient  and 
compact  device  could  be  arranged. 

Forms  6,  7  and  8  show  the  forms  used  by 
the  Imperial  Water  Co.  No.  5,  in  Imperial 
Valley,  Cal.,  for  recording  individual  deliv- 


DETACHABLE  LOOSE-LEAF  FORM  FOR  KEEPING  RECORD  OF  DELIVERIES  TO  IRRIGATORS  ON 

A  CALIFORNIA  CANAL. 

Report  of  irrigation  from  ...Canal  Div  Co. 

Water  ordered  by  

For  account  of  

Land  irrigated  |  T         I  R  |  Sec  |  Lots  |  Acres  


Fro  11 
Rate. 

Water  turned  on. 

Water  turned  off. 

Hours 
flow. 

Measurements  of  openings. 

Date. 

190- 

Hour. 

Date. 

Hour. 

Upper. 

Lower. 

Depth. 

Width. 

 m. 

m. 

 m. 

 m. 

 m. 

 m. 

 m. 

 m. 

Crop  Soil  Distance  from  canal  

Condition  of  delivery  ditch  

[Indorsement  on  back.) 

Engineer's  Memorandum. 

This  delivery  reduced  to  terms  of  second-feet 
flowing  per  twenty-four  hours. 

Total  delivery  second-feet. 

Average  per  acre,  $  

Total  per  acre,  i  second-feet,  $  

Average  per  acre,  S  


Form  5. 
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FORM  FOR  KEEPING  RECORD  OF  DELIVERIES  TO  IRRIGATORS  USED  BY    IMPERIAL  WATER 

COMPANY  No.  5  IN  CALIFORNIA. 
Imperial  Water  Co.  No.  5. 
Delivered  to — 

Owner  

Tenant  

Cert.  No   On  Sec  Twp  S.,  R  E.  S.  B.  M. 

Month    Lateral. 


Date. 

Hour. 

Front, 
measure- 
ment. 

Back 
measure- 
ment. 

Depth  of 
opening. 

Width  of 
opening. 

Over  pour 
measurement. 

Second - 
feet. 

Amount . 

Turned 
on. 

Turned 
off. 

Depth. 

Width. 

t  

■ 

$  

S  

$  

$.  

Total  No.  hours  ... 

Received  by  

Delivered  by  

[Bull.  229] 


Form  6. 


eries,  and  the  form  of  receipts  for  water  de- 
livered used  by  the  Modesto  and  Turlock  Ir- 
rigation districts.  The  latter  are  not  filed  in 
order,  the  stubs  being  preserved,  as  bound,  for 
use  in  case  of  dispute. 

Water  Ledgers. — The  use  of  water  ledgers 
or  other  books  for  entering  records  of  season- 
al or  monthly  deliveries  is  a  feature  of  the 
record  keeping  on  some  systems.  On  the 
North  Poudre,  Gage,  Consolidated  Home  Sup- 
ply, and  the  Northern  canals,  and  the  Truckee- 
Carson  and  Sunnyside  projects  ledgers  of 
various  kinds  are  kept,  as  heretofore  des- 
cribed. 

WATER  CHARGES. 

The  amount  of  water  used  rather  than  the 
number  of  acres  irrigated  is  now  established 
thoroughly  as  the  wisest  and  best  basis  for 
charging  for  water.  In  co-operative  or  mu- 
tual companies  such  a  question  does  not  arise 
ordinarily,  as  stock  ownership  entitles  an  ir- 
rigator to  his  share  of  the  supply  run.  Where 
water  is  sold  to  irrigators  the  question  is  an 
important  one.  Charging  for  the  number  of 
acres  irrigated  has  proved  wasteful  both  to 
consumers  and  irrigation  companies  and  un- 
just to  the  careful  irrigator  by  requiring  him 
to  pay  the  same  amount  for  the  water  he  uses 
as  his  slovenly  neighbor  pays  for  twice  that 
amount.  Paying  for  water  actually  received, 
and  therefore  at  the  same  rate  for  water  wast- 
ed as  for  water  used,  has  been  found  not  only 
to  reduce  the  total  amount  consumed  but  also 
to  benefit  greatly  the  land  irrigated.  It  also 
increases  the  areas  possible  to  irrigate,  bene- 
fiting both  the  individual  irrigators  and  the 
public.  It  is  unfortunate  that  this  improved 
irrigation  practice  can  not  be  applied  to  the 
hundreds  of  irrigation  systems  on  which  wa- 
ter is  not  sold  to  the  irrigators.  The  same 
result  might  be  attained,  in  a  measure,  by  bas- 
ing maintenance  and  operation  assessments 
in  co-operative  and  mutual  companies  on  the 
water  used  rather  than  on  the  shares  of  stock 
owned,  as  is  done  on  the  small  canals  on  the 
Hood  River  in  Oregon,  provided  such  an  ar- 
rangement could  be  made  legal.  A  very  con- 
venient method  of  computing  water  charges  is 


in  use  by  the  Imperial  Water  Co.  No.  1,  at 
Imperial,  Cal.  Under  this  system  the  charge 
is  50  cts.  per  acre-foot,  and  as  2  acre-feet  of 
water  is  practically  equivalent  to  1  cu.  ft.  per 
second  running  for  24  hours  (1.9834  acre- 
feet),  amounts  to  $1  per  cu.  ft.  per  second  for 
each  24  hours.  The  flow  through  a  measur- 
ing box,  expressed  in  cubic  feet  per  second, 
becomes  therefore  the  charge  for  the  water 
by  pointing  off  two  decimal  places.  To  ren- 
der computations  in  the  field  unnecessary, 
tables  have  been  prepared  and  printed  which 
show  at  a  glance  what  the  charge  is  under  all 
conditions  of  measurement.  Measurements 
are  made  over  weirs'  and  through  submerged 


COST  OF   WATER  DELIVERY. 

Below  are  given  copies  of  two  tables  sum- 
marizing the  cost  of  water  delivery  on  some 
of  the  typical  systems  described.  The  first 
table  relates  to  canals  or  companies  for  which 
the  delivery  costs  obtained  include  deliveries 
to  individuals ;  the  second  one  relates  to  sys- 
tems for  which  the  delivery  costs  include  de- 
livery to  laterals  only,  delivery  on  the  laterals 
being  left  to  the  irrigators.  In  the  former 
case  the  average  annual  cost  per  acre  is  41  ^4 
cts. ;  in  the  latter  case  it  is  only  lYz  cts.  The 
larger  costs  on  some  of  the  California  sys- 
tems in  Table  II  are  due  to  the  larger  num- 
ber of  irrigators  and  the  smaller  holdings  un- 
der them,  the  latter  averaging  under  8  acres 
on  the  Redlands  system,  while  the  averajt 
holding  on  the  Consolidated  Home  Supply 
Canal  is  nearly  154  acres.  In  Table  III  the 
low  cost  on  the  Farmers'  Canal  results  from 
the  short  irrigation  season  of  only  two  months 
and  from  the  facts  that  the  crops  grown  are 
principally  grain,  clover,  and  alfalfa,  and  that 
the  average  holding  is  250  acres. 


TABLE  II. — ANNUAL  COST  OF  WATER  DE- 
LIVERY PER  ACRE  ON  13  TYPICAL  SYS- 
TEMS WHERE  COST  INCLUDES  DELIVERY 
TO  INDIVIDUALS. 

Cost. 

Company  or  system.  per  acre. 

Gage  Canal  Company,  California   $0.54 

East  Riverside  Water  Co.,  California..  .  .95 
Riverside  Water  Company,  California..  .73 
Redlands  Water  Company,  California...  1.30 
Azusa  Irrigating  Company,  California...  .48 
Modesto  Irrigation  District,  California..  .40 

North  Poudre  Canal,  Colorado  16 

Consolidated  Home  Supply  Canal,  Colo- 
rado   ■J| 

Bear  River  Canal,  Utah  16 

South  Jordan  Canal,  Utah  15 

Utah  and  Salt  Lake  Canal,  Utah  09 

Northern  Canal,  New  Mexico  15 

Tempe  Canal,  Arizona  14 

Average   41  % 


FORM  OF  WATER  RECEIPT  FILLED  OUT  DY  DITCH  TENDERS  AND  SIGNED  BY  IRRIGATORS  ON 
THE  TURLOCK  IRRIGATION  DISTRICT,  IN  CALIFORNIA. 


WATER  RECEIPT. 

Lat.  No   Diverting  Gate  No  

Water  received : 

Date   Hours   Acres   Crop  

Date   Hours   Acres   Crop  

Date   Hours   Acres   Crop  

Date   Hours   Acres   Crop  

Water  refused  on  

Date  of  offer  

Reason  of  refusal  

 ,  Irrigator. 

 ,  Ditch  Tender. 


WATER  RECEIPT. 

Diverting"  Gate  No. 


Lat.  No  

Water  Received: 

Date   Hours   Acres   Crop  

Date   Hours   Acres   Crop  

Date   Hours   Acres   Crop  

Date   Hours   Acres   Crop  

Water  refused  on  

Date  of  offer  

Reason  of  refusal  

  Dttch  Tender. 

  Irrigator. 


orifices  under  pressure,  and  the  tables  in  use 
apply  to  weirs  up  to  48  ins.  long  with  a  depth 
over  the  crest  up  to  10  ins.  and  to  submerged 
orifices  up  to  the  same  length  and  depth,  with 
pressures  of  1.5  to  14  ins. 

Table  I  is  used  for  submerged  orifices  with 
a  pressure  of  G  ins.  The  left-hand  vertical 
column  indicates  the  height  and  the  top  hori- 
zontal column  the  length  of  the  orifice.  If 
the  height  of  the  orifice  is  5  ins.  and  the  length 
3G  ins.,  the  charge  is  found  in  the  column 
headed  30  and  to  the  right  of  5,  which  is 
$4.41. 


Form  8. 

TABLE  III.— ANNUAL  COST  OF  WATER  DE- 
LIVERY PER  ACRE  ON  4  TYPICAL  CANALS 
WHERE  COST  INCLUDES  DELIVERY  TO 
THE  LATERALS  ONLY. 

Cost. 

Company  or  system.  per  acre. 

Rockyford  Canal.  Colorado   $0.8S 

Wheatland  Canal.  Wyoming-  11 

Farmers'  Canal,  Montana   .01% 

Davis  and  Weber  Counties  Canal,  IMnli.  .10 

Average    .07% 


FORM  OF  WATER  RECEIPT  FfLLED  OUT  HY  DITCH  TENDERS  AND  SIGNED  BY  IRK IGATORS  ON 
THE  MODESTO  IRRIGATION  DISTRICT.  IN  CALIFORNIA. 


WATER  RECEIPT. 

WATER  RECEIPT 

Lat.  No  

Water  received; 

Date  

Number  of  hour* 

Acreage  

Crop   

DivertiiiK  gate  No  

Lat.  No             Diverting  gate  No.  .. 

Water  received: 
Date 

Number  of  hours 

Acreage  

Crop  

Water  ref  lined  011  

Date  of  offer  

M.n.uy.ti    fit    n  f|.*4-ll 

Water  refused  on  

Date  of  offer  

iJltih  hndir 

Irrigator. 

Ditch  T*nd*r.  Irrigator 

Form  7. 


South  Dakota  Engineering  Society. — This 

society  will  hold  its  annual  meeting  at  Dead- 
wood,  S.  Dak.,  on  August  23-25,  with  excur- 
sions to  Leadville  and  nolle  Fourche.  Among 
the  papers  to  be  road  are  the  following:  "Val- 
uation of  Public  Utilities,"  C.  C.  Witt;  "The 
Economic  Compression  and  Use  of  Compressed 
Air,"  M.  W.  Davidson;  "Pumping  for  Irriga- 
tion," Stem  Hangs;  "The  Design  of  a  50-ft, 
Reinforced  Concrete  Bridge,"  C.  G.  McHugh; 
"A  Romance  in  Tunnel  Building,"  A.  B.  Mc- 
Daniel;  "Pioneer  Railroad  Building,"  Samuel 
Denton;  "The  Improvement  of  Public  Institu- 
tnm  Grounds,"  S.  H.  Lea;  "The  Value  oi 
Hydro-Electric  power  as  Compared  with 
Steam  and  Gas  Power,  W,  R.  Putnam;  "The 
Commercial  Side  of  Engineering,"  R.  G.  Oil 
bertson;  "Artesian  Well  Construction."  Hon 
IViit  N'oibcck;  "Some  t  amp  l  ife  Remin- 
iscences," 1  I..  NcNou;  "The  llomestnke 
Mine,"  It.  C.  Vales. 
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Paving  Engineering  in  New  York  and 
Chicago. 

New  York  and  Chicago  rank  first  and  sec- 
ond among  American  cities  in  population  and 
wealth.  The  Eastern  city,  being  the  older  and 
more  wealthy,  has  a  greater  proportion  of 
paved  streets  than  has  Chicago.  The  best 
pavements  in  the  two  cities  are  of  about 
equal  quality.  The  average  quality  of  all  pave- 
ments is  superior  in  New  York.  Neither  city 
is  well  paved,  nor  are  its  pavements  well 
kept  as  compared  with  the  standards  of  Euro- 
pean cities,  or  as  measured  by  paving  engi- 
neers' knowledge  of  what  is  good  practice. 
Recently  there  has  been  general  criticism  by 
business  associations  of  faulty  pavements  in 
both  cities.  In  New  York  a  baker's  dozen  of 
these  organizations  have  combined  in  a  report 
on  present  conditions  and  on  means  for  their 
remedy;  in  Chicago  similar  action  has  been 
taken  by  the  Chicago  Bureau  of  Public  Effi- 
ciency, and  the  Loop  Protective  and  Improve- 
ment Association.  These  reports  amount  to  a 
virtual  inVlictment  of  paving  engineering  in 
New  York  and  Chicago. 

A  review  of  the  published  reports  discloses 
several  criticisms  of  importance.  Referring  to 
New  York,  the  most  striking  criticism  perhaps 
originates  within  the  city  administration  in  a 
report  made  by  Mr.  Nelson  P.  Lewis,  as  chief 
engineer  of  the  Board  of  Estimate  and  Appor- 
tionment. This  report  deals  with  the  city's 
methods  of  financing  paving  improvements. 
It  is  now  and  has  been  for  some  years  the 
practice  of  New  York  to  meet  the  costs  of 
re-paving  by  issuing  50-year  bonds.  As  Mr. 
Lewis  points  out,  there  is  probably  not  a  pave- 
ment in  New  York  city  which  is  50  years  old, 
nor  is  it  probable  that  50  years  from  now 
there  will  be  one  of  the  present  pavements  in 
existence.  Indeed,  the  majority  of  these  pave- 
ments cannot  be  safely  counted  upon  to  last 
more  than  ten  years.  It  is  not  difficult  to 
anticipate  the  outcome  of  a  financial  policy  by 
which  a  50-year  debt  is  assumed  to  pay  for  an 
article  whose  life  is  one-fifth  of  that  period, 
and  Mr.  Lewis  properly  censures  its  adoption 
and  particularly  its  continuation.  Incidentally 
Mr.  Lewis  deprecates  the  city's  policy  to  con- 
struct cheap  and  short-lived  pavements  so  that 
a  record  of  miles  of  streets  paved  may  be 
made. 

The  joint  report  of  the  dozen  or  so  of  New 
York  business  associations  support  Mr.  Lewis' 
inference  of  poor  and  cheap  pavements  by  a 
straightforward  condemnation  of  the  city's 
present  pavements  as  defective  and  unsatis- 
factory, because  of  "the  use  of  unsuitable  and 


inferior  materials  and  of  inadequate  methods 
of  construction  and  maintenance."  The  de- 
fects and  faults  in  materials  and  methods 
are  specified.  We  may  not  "resume  to  pass 
opinion  on  the  justice  of  all  of  the  charges 
made;  it  can  be  said,  however,  that  the  sub- 
stantial accuracy  of  none  of  them  is  improb- 
able. Support  in  this  opinion  is,  we  may 
note,  found  in  the  quoted  statement  of  Gen. 
Theodore  Bingham,  late  engineer  in  charge  of 
highways.  Manhattan  Borough,  that  these 
charges  agreed  in  every  substantial  particular 
with  the  terms  of  a  report  which  he  was  about 
to  present.  It  is  perhaps  not  without  signifi- 
cance also  to  remark  that  General  Bingham 
has  recently  resigned,  giving  as  his  reason  that 
as  he  was  not  to  be  allowed  to  reorganize  the 
department  on  an  efficient  basis  he  did  not 
care  to  hold  a  position  in  which  he  could  do 
no  good. 

One  specific  charge  upon  which  stress  is 
laid  is  poor  inspection.  Generally  incompe- 
tent and  negligent  supervision  is  found  re- 
sponsible in  a  large  measure  for  poor  con- 
struction in  all  classes  of  New  York  pave- 
ments. This  criticism  attracts  particular  at- 
tenton  because  at  Chicago  the  engineers  of  the 
Bureau  of  Public  Efficiency  report  that  "the 
weakest  point  in  the  city's  paving  system  at 
present  is  the  inspection  of  the  contractor's 
work."  To  engineers  it  is  a  trueism  of 
course  that  the  most  complete  and  perfect 
specification  is  futile  unless  its  provisions  are 
enforced  by  honest  and  competent  inspection. 
The  report  of  the  Bureau  of  Public  Efficiency 
cites  various  instances  where  the  construction 
specified  is  not  obtained  because  the  inspection 
is  lax.  It  is  a  common  thing  for  city  authori- 
ties when  confronted  with  European  pavement 
work  in  comparison,  to  class  it  as  extravagant 
for  American  cities  with  miles  of  streets  yet 
awaiting  paving  for  the  first  time.  The  eco- 
nomic soundness  of  this  argument  is  doubtful 
in  New  York  and  Chicago,  but  admitting  it  to 
be  sound,  it  is  quite  plain  that  it  is  not  a  valid 
excuse  for  failure  in  these  cities  through  in- 
efficient inspection  to  secure  the  quality  of 
pavement  construction  planned  and  contracted 
for. 

Another  criticism  of  Chicago  paving  engi- 
neering made  by  the  Bureau  of  Public  Effi- 
ciency is  failure  to  specify  asphalt  and  wood 
block  pavements  of  different  thicknesses  for 
different  traffic  conditions.  The  present  prac- 
tice is  to  employ  as  heavy  and  thick  a  pave- 
ment for  light  traffic  residential  streets  as  for 
main  business  streets  with  heavy  traffic.  It 
contends  with  obvious  logic,  that  if  3^4  ins. 
of  asphalt  and  binder  on  6  ins.  of  concrete,  or 
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if  4-in.  wood  blocks  are  thick  enough  for 
heavy  traffic  streets  they  are  unnecessarily 
thick  for  streets  whose  traffic  is  limited  to  de- 
livery wagons  and  an  occasional  coal  wagon  or 
moving  van.  The  economic  strength  of  thi> 
argument  is  best  realized  by  quoting  specific 
figures. 

The  Bureau's  engineers  upon  a  critical  study 
of  all  streets  paved  with  asphalt  in  1910,  found 
that  of  923,221  sq.  yds.  of  pavement  con- 
structed, 505,586  sq.  yds.  were  on  wholly  resi- 
dential streets  having  a  very  light  traffic,  both 
in  weight  and  number  of  vehicles.  This  pave- 
ment in  all  cases  consisted  of  a  6-in.  concrete 
base,  a  close  binder  of  1V&  ins.,  and  a  2-in. 
asphalt  wearing  surface.  The  average  cost  of 
this  pavement  was  $1,876  per  square  yard,  the 
several  items  of  which  may  be  estimated  to  be 
as  follows : 


Overhead  charges    S0.17G 

9%  ins.  excavation    0.130 

6  ins.  concrete    0.720 

iy2  ins.  bindtr    0.240 

2  ins.  top    0.610 

Total   •   $1,876 


It  is  suggested  that  for  residential  streets 
the  above  thickness  could  be  cut  down  and 
yet  give  a  construction  of  ample  strength  and 
durability,  to  a  4-in.  concrete  base,  1%-in. 
binder  and  a  1%-in.  wearing  surface.  On  the 
above  cost  basis  the  saving  would  be  as  fol- 
lows : 


Excavation  reduced  2V4  ins   $0.03 

Concrete  reduced  2  ins   0.22 

Wearing  surface  reduced  %  in   0.15 


Total  per  &q.  yd   $0.40 


For  the  505,586  sq.  yds.  of  asphalt  as  given 
above  as  laid  on  residential  streets  in  1910, 
the  aggregate  saving  by  using  the  lighter  con- 
struction would  have  been  $202,234.  By  sim- 
ilar reasoning  the  desirability  of  reducing 
the  thickness  of  wood  block  used  on  residen- 
tial streets  is  shown.  In  connection  with  these 
criticisms  the  Bureau  suggests  a  study  by 
the  city  officials  of  local  traffic  conditions,  and 
of  the  wear  produced  on  the  several  kinds  of 
pavement  in  the  different  sections  of  the  city. 
This  suggestion  is  in  line  with  the  practice 
of  European  cities,  and  is  an  almost  essential 
labor  toward  placing  the  designing  of  pave- 
ments on  a  logical  and  scientific  basis. 

In  the  foregoing  review  of  the  reports  on 
paving  engineering  in  New  York  and  Chicago, 
we  have  referred  only  to  general  policies. 
These  reports  contain  many  specific  charges 
of  error  in  specifying  materials  and  construc- 
tion methods.  Some  of  these  claimed  errors 
are  unquestionably  true,  some  others  may  reas- 
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onably  be  matters  of  opinion,  and  still  otbers 
are  not  material  except  to  a  hypercrititcal  mind. 
All  of  them  may  be  expected  to  disappear  with 
the  adoption  of  a  wiser  and  broader  paving 
policy.  Logical  and  business-like  methods  of 
financing  paving  improvements  form  a  vital 


factor  of  such  a  policy.  A  scientific  study  of 
traffic  conditions,  expert  analysis  of  the  results 
given  by  different  pavement  constructions, 
and  the  adaptation  of  constructions  to  condi- 
tions are  other  factors.  Finally  there  must  be 
effective  provision  for  securing  the  construc- 


tion specified  and  paid  for.  These  are  not 
new  ideas.  Paving  engineers  have  advanced 
them  frequently.  They  have  been  urged  more 
than  once  by  the  engineers'  in  immediate 
charge  of  paving  work  in  both  New  York  and 
Chicago. 


CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Contractors'   Plant   and   Methods  of 
Constructing  the  Galveston 
Causeway. 

BY  WM.  P.  PARKER.* 

The  Galveston  Causeway  is  a  concrete  struc- 
ture connecting  the  mainland  with  Galveston 
Island,  Texas.  Previous  to  the  storm  of  1900, 
there  were  a  highwav  bridge  and  three  rail- 


arches,  14  on  each  side  of  the  lift  bridge.  The 
arches  are  70- ft.  span  and  9-ft.  rise,  and  6(5 
ft.  wide  on  top,  accommodating,  Fig.  1,  two 
railroad  tracks,  one  interurban  track,  and  a 
20-ft.  highway,  the  top  of  the  bridge  being  17 
ft.  above  the  water.  The  arch  rings  are  of 
different  thicknesses  for  the  railway  and  high- 
way portions.  The  ring,  Fig.  2,  for  the  rail- 
way and  interurban  is  44  ft.  wide  and  27  ins. 
thick  at  crown.    The  ring  carrying  the  high- 
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way  trestles  connecting  the  island  with  the 
mainland;  after  the  storm,  which  destroyed 
all  the  bridges,  the  Gulf,  Colorado  &  Santa 
Fe  R.  R.  trestle  was  repaired,  and  all  of  the 
railroads  have  since  been  using  this  trestle 
and  it  has  been  the  only  connection,  by  land, 
which  Galveston  has  had  with  the  outside 
world. 

The  Causeway  is  about  2J4  miles  long,  and 
is  divided  into  an  arch  bridge  portion  2,455 
ft.  long,  with  a  steel  lift  bridge  in  the  center. 
The  arch  bridge  is  connected,  at  the  main- 


way  is  22  ft.  wide  and  16  ins.  thick  at  the 
crown.  The  railway  arch  is  reinforced  with 
1%-in.  Diamond  liars,  spaced  approximately 
12-in.  centers;  the  highway  ring  is  reinforced 
with  1  -in.  Diamond  Bars,  spaced  approximate- 
ly 12-in.  centers.  In  both  arch  rings,  J<>-in. 
round  shear  bars  are  used.  There  is  a  rein- 
forced concrete  hand  rail  extending  the  full 
length  of  the  arch  bridge  on  each  side  of  the 
roadway,  the  outside  of  the  railway  portion 
being  protected  by  a  heavy  reinforced  con- 
crete curb. 


fill.  The  top  of  the  rows  of  piles  is  covered 
with  a  reinforced  concrete  cap  14x24  in.  re- 
inforced with  two  34-in.  and  two  1-in,  Dia- 
mond Bars.  This  cap,  Fig.  4,  acts  as  a  hori- 
zontal girder  and  causes  the  piles  to  act  to- 
gether, in  resisting  the  earth  pressure.  The 
two  rows  of  piles  are  tied  together  every  9 
ft.  with  1%-in.  round  rods,  the  rods  being 
anchored  into  the  concrete  cap.  The  earth 
embankment  is  carried  up  from  the  top  of  the 
piles  at  a  slope  of  2  to  1,  and  this  slope  is 
protected  with  a  paving  of  6  ins.  of  concrete. 
The  top  of  the  embankment  is  119  ft.  wide, 
and  accommodates  a  40-ft.  highway,  two  in- 
terurban tracks  and  provides  space  for  three 
railroad  tracks.  As  is  the  case  with  the  arch 
bridge,  two  lines  of  reinforced  concrete  hand- 
rail protect  the  sides  of  the  roadway. 

The  foundation  for  the  steel  lift  bridge  is 
included  in  the  arch  bridge  portion,  the  bridge 
being  of  the  Scherzer  type,  120  ft.  c.  to  c.  of 
bearings,  and  is  operated  by  two  50-h.  p.  elec- 
tric motors,  and  gives  a  clear  waterway  of 
109  ft.,  when  open.  The  lift  bridge  accom- 
modates two  railway  tracks  and  one  interur- 
ban track,  the  highway  using  this  portion  of 
the  bridge  in  common  with  the  interurban. 

The  contract  for  this  work  was  let  in  July, 
1909,  the  rolling  lift  bridge  being  awarded  to 
the  Penn  Bridge  Co.  of  Beaver  Falls,  Pa., 
for  $100,000;  the  balance  of  the  Causeway, 
consisting  of  arch  bridge  and  protected  road- 
way, being  awarded  to  the  A.  M.  Blodgett 
Construction  Co.  of  Kansas  City,  Mo.,  for 
$1,232,000.  There  have  been  some  additions 
and  changes  in  the  work  during  the  process  of 
construction,  so  that,  at  the  present  time,  ex- 
clusive of  tracks  and  ballast,  it  is  estimated 
that  the  total  cost  of  the  Causeway  will  be 
$1600,000. 

During  the  fall  of  1900,  the  contractors  as- 
sembled their  plant,  graded  and  built  railway 
tracks,  camp  houses,  etc.  The  camp,  Fig.  5, 
is  situated  on  the  northwest  end,  on  the  main- 
land side  of  the  Causeway.  The  three  main 
buildings  are  two-story  frame  structures,  with 
the  first  floor  about  6  ft.  above  the  ground. 
The  ground  floor  of  the  first  building  is  occu- 
oied  by  company  offices,  company  store  and 
commissary,  the  second  floor  being  used  as 
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Fig.  2 — Longitudinal  Section  of  Arch  Ring  for  Railway  Portion  of  Arch  Bridge. 


land    and    by    a    protected    roadway    8,696  ft, 

lonj<.  and  on  the  island  end,  by  >  protected 
roadway  4  V.'.'t  ft.  loii«. 
The    WCh    bridge    portion    consists    of  2H 
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Thi  protected  roadway  portion,  Fig,  8,  con 

sisis  01    an   earth    embankment    retained  be 
tweeii  two  ni\\s  nf  rein  forced  concrete  sbeel 
piles,  extending  I  ft.  above  the  water.  These 
piles  air  toiiKUed  and  grooved  and  form  con 

limn. us  bulkheads  on  the  sides  of  the  earth 


the  foremen's  quarters,  The  ground  floor  of 
the  second  building  is  occupied  In  three  din- 
ing rooms,  kitchen  and  bakery,  with  quarters 
or,  ihi  second  flour  for  the  white  employes. 
The  third  building  is  occupied  about  equally 
l>\    colored   and   Mexican   labor.     There  are 
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three  double  beds  in  each  room,  with  mos- 
quito bars  and  screens,  each  room  accommo- 
dating six  men.  There  are  about  450  men  em- 
ployed when  the  camp  is  running  full  force. 
The  dining  rooms,  kitchen  and  bakery  are  all 
carefully    screened    with    vestibules    of  wire 


ing  plants,  derrick  and  material  barges — in  all 
29  barges. 

It  was  necessary  to  start  construction  work 
on  the  roadway  portion  first,  in  the  making  of 
reinforced  concrete  piles,  as  these  piles  had 
to  be  60  days  old  before  they  were  driven,  and 


jacent  to  an  elevated  trestle,  from  which  it 
received  the  necessary  sand,  gravel  and  ce- 
ment, the  concrete  being  delivered  from  the 
mixer  to  the  pile  forms  in  wheelbarrows,  as 
it  was  not  found  practicable  to  deposit  con- 
crete in  the  forms  satisfactorily  in  large  quan- 
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Fig.  3 — Typical  Transverse  Section  of  Protected   Roadway  Portion  of  Galveston  Causeway. 


screen,  so  that  the  flies  will  not  enter,  when 
the  men  are  going  in  to  their  meals.  This 
feature,  in  connection  with  the  placing  of  all 
closets  over  the  water,  is  for  the  purpose  of 
preventing  typhoid  and  other  contagious  dis- 
eases, and  the  camp  has  been  a  remarkably 
healthy  one,  considering  the  climate  and  the 
number  of  men  employed.  The  other  prin- 
cipal buildings  at  the  camp  are :  Cement 
house,  reinforcement  house,  saw  mill,  tool 
house,  blacksmith  shop,  water  tank  and  tower, 
ice  house,  etc.  There  are  about  two  miles  of 
construction  track  at  camp,  and  the  yard 
equipment  consists  of  a  standard  70-ton  loco- 
motive, and  two  derrick  cars,  with  the  nec- 
essary dump  cars  and  flats. 

It  was  found  necessary  to  build  a  loading 
dock,  or  railway  trestle,  1,500  ft.  out  into  the 
bay,  in  order  to  get  a  depth  of  \l/2  ft.  of 
water  at  end  of  the  dock.  The  material  for 
construction,  on  the  bay,  is  handled  from  dock 


it  was  advisable  to  have  a  large  stock  on  hand, 
in  order  to  guard  against  delay  of  the  work 
in  the  bay,  due  to  a  possible  break-down  in 
the  pile  yard.  The  pile  yard  where  these 
concrete  piles  were  made  is  situated  in  the 
rear  of  the  camp  offices.  This  yard  manufac- 
tured 9,808  concrete  piles,  or  35  miles  of  con- 
crete piles.  The  piles  are  10  ins.  thick,  18  ins. 
wide  and  vary  in  length  from  18  to  24  ft. 
They  are  reinforced  with  six  J^-in.  Diamond 
Bars  ,the  bars  being  tied  together  everv  8  ins. 
with  No.  5  wire.  The  piles  were  cast  on 
their  sides,  the  forms  being  arranged  in  five 
rows,  with  100  forms  in  each  row.  The 
tracks  between  the  rows  carry  a  small  gantry 
crane.  This  crane,  Fig.  6.  would  pick  up  a 
pile  and  carrv  it  down  to  the  end  of  the  row 
to  the  railwav  track,  where  it  could  be  picked, 
up  by  one  of  the  derrick  cars  and  deposited 
in  thf  storage  yard,  Fig.  7,  to  cure,  the  small 
crane  being  hauled  in  and  out  by  means  of 


lities.  The  forms  were  so  arranged  that  the 
bottom  form  remained  permanently  in  place. 
As  soon  as  the  pile  was  one  day  old,  the  end 
and  side  forms  were  taken  off  and  moved 
forward  to  the  next  set  of  forms,  where  re- 
inforcement was  added,  and  the  operation  re- 
peated. The  piles  were  picked  up  by  the  little 
traveler,  when  they  were  four  days  old,  and 
conveyed  to  the  storage  yard,  where  they 
were  allowed  to  cure  for  60  days,  before  be- 
ing used  in  the  bay.  The  average  output  of 
this  yard  was  100  piles  a  day,  and  of  the  9808 
piles  manufactured,  12  only  were  injured  in 
manufacture,  or  handling,  sufficient  to  cause 
their  rejection. 

The  concrete  piles  were  driven  from  a  turn- 
table driver,  using  a  No.  2  Vulcan  steam  ham- 
mer, weighing  0,500  lbs.  The  driver  traveled 
on  top  of  a  construction  trestle,  Fig.  8,  and 
received  the  piles  from  a  barge  towed  over 
from  the  end  of  the  loading  dock.    The  con- 


to  barges,  provision  being  made  at  the  end  of 
the  trestle  for  a  gravel  hopper,  cement  chute, 
coal  dump.  etc. 

The  floating  equipment  consists  of  two  gaso- 
line tugs,  pile  driver  barges,  two  concrete  mix- 


the  engine  on  the  derrick  car.  The  crane  was 
equipped  with  two  triplex  Yale  &  Towne  chain 
hoists  of  2  tons  capacity  each,  and  the  pile 
was  supported  at  two  points  to  avoid  break- 
age.   A  y^-yard  Smith  mixer  was  placed  ad- 


struction  trestle  consisted  of  four  pile  bents 
16- ft.  centers  with  guide  wales  on  the  inside 
of  the  two  center  wooden  piles.  These  wales 
were  used  to  hold  the  concrete  sheet  piles  in 
line,  and  were  later  used  to  support  the  lower 
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forms  of  the  concrete  cap.  As  the  concrete 
piles  were  sheet  piles,  and  driven  close  to- 
gether, the  head  of  the  pile  had  to  he  reduced 
in  size  to  receive  the  hood,  Fig.  9,  of  the  cast 


The  fill  for  the  roadway  is  a  sand  fill,  and 
is  pumped  from  a  dredge  in  Offatt's  Bayou. 
This  portion  of  the  work  is  heing  handled  by 
the  North  American   Dredging  Co.  under  a 


delivering  between  4,000  and  5,000  cu.  yds.  of 
sand  a  day. 

It  is  not  out  of  place,  at  this  time,  to  say 
that  the  engineers  for  this  work,  The  Con- 


Coo/ 


Eng  V  Contg 


Fig.  5 — Lay-out  of  Contractor's  Plant  Buildings  and  Service  Tracks. 


steel  followers.  This  limited  the  length  of  the 
hood  to  6  ins.,  and  the  cushioning  was  limited 
to  the  same  length.  Inasmuch  as  no  jetting 
was  permitted,  and  the  driving  was  done  in 
exceedingly  hard  red  clay,  it  presented  some 


sub-contract.  At  the  present  time,  all  the 
concrete  piles,  caps  and  tie  rods  are  in  place, 
the  fill  on  the  roadway  at  the  Galveston  end 
is  complete  and  the  North  American  Dredg- 
ing Co.  is  now  pumping  sand  into  the  road- 


Fig.  6 — Gantry  Crane  for  Handling  Piles  from  Casting  Bed  to  Locomotive  Crane  Track. 


unusual  difficulties.  The  average  pile  required 
150  blows  to  bring  it  to  place.  On  July  28, 
1010,  one  of  the  20-ft.  piles  required  1,762 
blows  to  bring  it  to  grade,  of  which  1,400 
were  delivered  during  the  last  2  ft.  of  pene- 
tration, but  after  suffering  this  punishment, 
the  head  of  the  pile  showed  practically  no  in- 
jury. In  one  or  two  instances,  where  piles  re- 
mained from  1  to  3  ft.  above  grade,  their  sides 
were  sheared  off  by  the  cast  steel  follower, 
in  driving  the  adjacent  piles,  exposing  a  por- 
tion of  the  reinforcement.  In  no  case  was 
it  found  that  the  driving  or  the  shearing  had 
in  any  way  broken  the  bonds  between  the 
metal  and  the  remaining  concrete.  The  driv- 
ing of  the  lines,  Fig.  10,  of  piles  in  the  two 
-ides  of  the  roadway  was  carried  on  at  the 
same  lime,  so  as  to  encourage  competition 
between  the  crews  of  the  two  drivers,  and 
each  crew  averaged  an  output  of  60  piles  in 
place  in  a  10-hour  day.  The  piles  are  tongucd 
and  grooved,  the  tongue  extending  up  5  ft. 
from  the  bottom  of  the  pile,  leaving  two 
grooves  the  balance  of  the  way,  forming  a 
4-in.  round  hole.  After  the  piles  were  driven, 
tin-  joint  between  the  two  adjacent  piles  wai 
<l  I,',  mi  hi  of  I  in  boards  fa<  ei|  with 
deadening  felt  driven  on  the  sides.  The  water 
and  mud  was  then  jetted  out  of  the  groove 
and  the  space  filled  with  grout,  making  the 

J /lb  .   water  tight. 


way  on  the  mainland  end  and  this  work  is 
about  three-fourths  completed.  The  dredge  is 
nearly  three  miles  from  the  end  of  the  pipe 
line,  and  three  intermediate  pumps,  or  bodst- 


crete  Steel  Engineering  Co.  of  New  York,  de- 
serve great  credit  for  the  design  of  the  pro- 
tected roadway.  The  use  of  the  two  rows  of 
reinforced  concrete  sheet  piles,  acting  as  a 
bulkhead  to  hold  the  toe  of  the  slope  of  the 
earth  embankment,  has  proved  a  success  in 
construction  and  the  use  of  this  type  of  de- 
sign over  any  other  possible  form  of  retaining 
wall  has  made  the  building  of  the  Causeway 
financially  possible,  at  this  time. 

On  the  arch  bridge  portion  of  the  work,  the 
piers  and  abuttments  rest  on  30-ft.  pine  foun- 
dation piles.  These  piles  were  driven  and  fol- 
lowed down  in  advance  of  the  other  work.  A 
group  of  piles  would  be  driven  in  place  for  a 
foundation,  with  their  tops  left  3  ft.  above  the 
water.  After  this  group  had  been  checked 
for  position  by  the  Inspectors,  the  piles  were 
then  followed  down  to  place,  using  a  10-in. 
pipe  followed  with  an  oak  core  and  driving 
the  piles,  so  that  their  tops  were  from  14^  to 
\&V2  ft.  below  the  surface  of  the  water.  Later 
on,  when  the  cofferdams  were  excavated,  it 
was  found  that  these  piles  were  in  very  good 
position  for  both  line  and  grade.  In  first 
driving  the  piles,  two  pile  driver  barges  were 
used,  each  equipped  with  a  No.  2  Vulcan  steam 
hammer.  A  third  pile  driver  barge,  equipped 
with  a  No.  1  Vulcan  hammer,  weighing  10,000 
lbs.,  was  used  to  follow  the  pile  down  to 
place,  the  first  two  drivers  working  in  the 
daytime  and  sticking  about  60  piles  apiece,  the 
No.  1  driver  working  two  shifts  of  10  hours 
each  and  following  down  a  total  of  120  piles 
in  24  hours.  Driving  the  piles  in  advance  of 
the  other  construction  was  found  beneficial,  in 
allowing  continuous  work,  there  being  no  in- 
terference with  cofferdams,  and  also  in  break- 


Fig.  7 — Locomotive  Crane  Handling  Cast  Piles  Into  Storage  Stacks. 


1  is,  are  used  on  the  line  between  the  dredge 
and        discharge,  each  of  these  boosters  hav 
ing  I  centrifugal  pump,  driven  by  200  b.  p. 

motor,    \t  the  present  time,  the  company  is 


ing  up  the  hard  cla\   foundation,  so  that,  later 
On,  excavations  could  more  readily  be  made. 
The  cofferdams  consisted  of   1  1  in.  LacM 
wanna   Steel   Sheeting  2S   ft.  long,  and  were 


uly  26, 191 1. 
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riven  after  the  foundation  pile  work  was 
jmpleted  and  without  the  use  of  guide  wales 
rid  piles.  The  material  was  excavated  from 
ie  interior  of  the  cofferdam  with  a  heavy 
[ayward  orange  peel  dredge,  the  tops  of  the 
jundation  piles  preventing  the  dredge  from 


•  60     ~  4f   —  •  6-0  ■■ 
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ig.  8 — Trestle  for  Pile  Driver  Driving  Con- 
crete Pile  Sheeting. 


oing  too  deep.  The  cofferdam  was  then 
raced  as  the  water  was  pumped  down,  and 
ie  dirt  between  the  piles  at  the  bottom  of 
ie  excavation  removed  by  means  of  shovels 
nd  dump  boxes.  No  difficulty  was  experi- 
nced  in  keeping  the  cofferdams  dry,  the  steel 
beet  piling  proving  very  satisfactory.  As  the 
rater  was  pumped  down,  a  mixture  of  coal 
nd  sawdust  was  poured  over  the  side  and  ef- 
ectually  stopped  up  the  leaks.  Eight-inch 
lorris  centrifugal  pumps  were  used  in  low- 
ring  the  water  in  the  cofferdams,  and  after 
ie  water  had  been  pumped  down  and  the 
heet  piling  calked,  the  pit  was  kept  dry  with 
-in.  Nye  pumps,  in  most  cases  a  single  3-in. 
lye  pump  being  amply  sufficient.  The  con- 
rete  in  the  pier  was  then  brought  up  in  the 
sual  way  in  wooden  forms  inside  the  coffer 
am  and  up  to  the  springing  line  of  the  arch. 
Two  floating  concrete  plants,  Fig.  12,  were 
sed,  using  barges  24x80x5  ft.  6  ins.,  each 
arge  being  equipped  with  a  No.  5  Smith 
lixer,  receiving  hopper  and  derrick;  also, 
rith  bucket  and  elevator,  so  that  the  concrete 
ould  be  delivered  at  sufficient  height  to  give 
he  proper  slope  in  the  chutes,  when  concret- 
ng  in  the  arches.  When  concreting,  gravel, 
and  and  cement  barges  are  placed  alongside 
lie  mixing  barge  and  the  material  is  taken 
rom  them  in  measuring  skips,  by  the  mixer 
lant  derrick,  and  delivered  to  the  receiving 
opper.  The  mixed  concrete  is  then  dumped 
rom  the  mixer  to  the  elevator  bucket  and 
rom  there  to  the  chutes,  Fig.  13,  when  con- 
reating  in  the  arches.  When  concreting  in 
iers  and  foundations,  the  elevator  bucket  is 
aised  out  of  the  way  and  a  chute  installed  at 
he  foot  of  the  elevator,  so  that  the  concrete 
lows  directly  from  the  mixer  to  the  chutes 
nd  into  the  foundations.  These  mixing 
>lants  have  shown  a  capacity  of  a  little  better 
ban  300  cu.  yds.  of  mixed  concrete  in  a  10- 
iour  day. 

The  railway  and  highway  arch  rings  are 
ast  separately,  each  in  one  continuous  opera- 
ion.  On  the  railway  portion,  this  made  it 
lecessary  to  deposit  490  cu.  yds.  at  one  opera- 
ion  and  on  the  average  required  about  22 
iours,  the  remaining  two  hours  being  used  in 
noving  the  mixer  and  tuning  up  the  plant, 
or  the  next  day's  run.  To  facilitate  matters, 
wo  complete  sets  of  chutes  are  used  on  the 
irehes,  so  that  after  one  ring  is  complete,  the 
mxer  can  be  moved  forward  to  the  next  arch, 
vhere  the  chutes  are  already  in  place  and  the 
vork  can  be  started  inside  of  2  hours,  and 
vhile  this  arch  is  being  concreted,  the  first 
et  of  chutes  can  be  taken  down  and  moved 
head. 

On  account  of  such  a  large  portion  of  the 


construction  being  carried  on  from  floating 
equipment,  it  was  not  found  advisable  to  use 
electric  lights  and  Milburn  carbide  lights  were 
used  on  all  night  concrete  work  with  very 
good  success. 

Centers  for  the  arches  were  made  on  shore 
from  templates  laid  out  full  size,  similar  to 
the  manner  in  which  steel  work  is  laid  out  in 
a  bridge  shop.  The  saw  mill  was  especially 
equipped  for  this  work  with  cut-off,  rip  and 
band  saws,  the  lumber  being  laid  off  from 
templates  in  the  yard,  shaped  in  the  saw  mill, 
bolt  holes  bored  with  an  air  augur  and  the 
ribs  bolted  up  and  assembled  complete  on 
shore.  Each  arch  required  27  ribs,  2-ft.  6  in. 
centers.  When  assembling,  the  centers  were 
carried  out  on  the  loading  dock  and  trans- 
ferred to  barges  by  a  derrick  car,  Fig.  11. 
Setting  up  in  place  the  centers  for  one  arch 
span  with  a  derrick  barge  requires  about  one 
day,  and  five  days  more  to  bring  the  centers 
to  line  and  grade  and  put  on  the  lagging  and 
sway  bracing.  The  accompanying  drawing, 
Fig.  15,  shows  the  general  plan  of  the  center- 
ing; it  was  designed  so  that  it  could  be  floated 
out  in  three  pieces  complete  with  bracing  and 
lagging  in  place.  The  ends  of  the  ribs  are 
supported  on  creosoted  timber  frames,  which 
rest  on  a  shelf  on  the  concrete  piers  at  the 
base  of  the  shaft.  As  this  frame  was  almost 
entirely  below  water,  it  had  to  be  put  in  place 
before  the  cofferdams  were  removed,  and  had 
to  be  made  of  creosoted  material  so  as  to 
avoid  the  attacks  of  teredos  during  the  time 
which  elapsed  from  the  drawing  of  the  sheet 
pile  cofferdam  to  the  concreting  of  the  arch. 
The  ribs  are  supported  at  two  intermediate 
points  on  pile  bents,  piles  being  driven  5  ft. 
centers.  The  springing  line  of  the  arch  is 
only  21  ins.  above  the  average  water  level,  so 
that  it  was  necessary  to  have  the  lower  cord 
of  the  middle  portion  of  the  ribs  1  ft.  higher 
than  at  the  ends.  When  floating  out  the  cen- 
ters, a  24x80-ft.  barge  is  pumped  full  of  water 
and  filiated  into  position  under  the  middle  por- 


into  a  corresponding  position,  farther  along 
on  the  work,  the  end  portions  of  the  center- 
ing being  floated  out  in  a  similar  manner.  It 
usually  requires  one  day  to  float  the  centers 
of  one  arch  span  from  the  old  position  to  a 
new  one,  and  two  days  more  to  bring  the  cen- 
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Fig.  9 — Driving  Cap  for  Concrete  Piles. 

tering  to  exact  grade  and  level,  and  replace 
the  lagging  at  the  joints,  ready  for  receiving 
reinforcement. 

In  the  scheme  of  construction,  as  laid  out 
by  the  designing  engineers,  the  28  arches  are 
divided  into  four  sets  of  seven  each  and  one 
set  of  seven  must  be  complete,  with  spandrell 


Fig. 


10 — View  of  Pile  Driver  and  Row  of 
Driven  Concrete  Pile  Sheeting. 


tion  of  the  ribs.  The  wedges  are  loosened  a! 
lowing  the  middle  portion  of  the  centering  to 
be  lowered  and  rest  on  the  blocking  on  the 
barge,  the  two  end  portions  being  suspended 
from  the  concrete  of  the  arch  by  means  of 
special  hangers  shown  in  the  drawing,  Fig.  16. 
The  middle  portion  is  then  floated  out  and 


Fig.   11 — View  of    Row    of    Concrete  Pile 
Sheeting  With  Concrete  Cap 
Completed. 

walls,  before  the  centering  can  be  removed,  so 
that  the  centering  was  made  up  complete  for 
seven  arch  spans,  with  the  intention  of  using 
it  four  times. 

The  arch  rods  were  supported  on  the  lag- 
cring  by  means  of  small  concrete  blocks,  or 
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chairs,  holding  the  rods  at  the  proper  distance 
above  the  lagging.  These  blocks  were  so 
shaped  as  to  fit  the  rods  and  dovetail  them- 
selves into  the  concrete.  The  centers  were 
laid  with  a  camber  of  .09  ft.  The  arches  set- 
tled at  the  crown,  during  concreting,  an  av- 
erage of  .04  ft.  and  an  additional  .1)1  ft.  after 
the  wedges  had  been  removed. 


lengths  increase  the  number  of  joints  over 
other  classes,  and  as  the  ends  are  squared  a 
gap  is  left  over  18  ins.  or  36  ins.  which  must 
be  closed  with  other  material.  This  method 
of  construction  naturally  removes  the  advan- 
tage of  high  insulation  claimed  for  this  ma- 


ing  considered  advisable  to  install  short  rad 
curves  or  angles  by  means  of  manholes  c 
hand  holes,  rather  than  run  the  risk  of  abr; 
sion  to  the  cables  in  pulling  them  under  sue 
conditions.  The  use  of  manholes  natural! 
increases  the  cost  of  construction. 


rig.  12 — Concrete  Mixing  Barge    for  Concreting  Arches. 


Fig.  13 — Arrangement  of  Chutes  for  Concreting  Arches. 


The  spandrell  walls  are  cast  in  alternate 
blocks ;  the  ends  are  then  coated  with  coal 
tar  pitch,  and  the  intermediate  blocks  are  cast 
in  place.  The  spandrell  wall  forms  are  made 
in  a  substantial  manner,  and  are  carried  for- 
ward from  arch  to  arch  and  used  repeatedly. 
The  entire  upper  surface  of  the  arch  ring  and 
the  back  surface  of  the  spandrell  walls  is 
water-proofed  with  three  coats  of  pitch  and 
two  of  a  2-ply  paper,  laid  alternately.  This 
work  is  now  going  on.  At  the  present  time, 
we  are  just  completing  the  third  set  of  seven 
arches,  and  will  shortly  be  ready  to  move  the 
arch  centers  forward  to  the  fourth,  or  last  set. 

The  Causeway  is  being  built  for  the  Gal- 
veston. Harrisbum  &  San  Antonio:  Gulf, 
Colorado  &  Santa  Fe ;  and  Galveston,  Houston 
&  Henderson  railways,  who  each  pay  one- 
sixth  of  the  cost  of  construction;  also,  the 
Galveston  &  Houston  Interurban  and  Galves- 
ton County,  who  each  pay  one-fourth  of  the 
cost.  The  work  was  designed  by  the  Concrete 
Steel  Engineering  Co.  of  New  York.  The 
construction  is  under  the  supervision  of  Mr. 
Linton  W.  Stubbs,  who  represents  the  rail- 
roads, interurban  and  county. 


terial.  (3)  Multiple  duct,  in  addition  to  the 
above  disadvantages,  allows  communication 
between  ducts  at  the  joints  every  36  ins., 
thereby  decreasing  the  safety  factor  of  the 
cables.  The  single  duct,  although  costing  more 
to  lay  than  the  multiple,  provides  a  greater 
safety  factor.  (4)  Owing  to  the  weight  of 
the  conduit  the  freight  per  duct  foot  is  higher 
than  other  classes.  (5)  The  loss  in  breakage 
has  to  be  considered,  as  generally  a  break 
causes  a  total  loss  of  the  length,  which,  in  a 
four-duct  conduit  means  12  ft.  It  is  false 
economy  to  try  to  trim  up  the  conduit,  as  the 
labor  is  generally  more  than  the  value  of  the 
material.  (6)  The  cartage  and  handling 
charges  are  comparatively  high,  owing  to  its 
weight.  (7)  A  better  and  higher-paid  class 
of  labor  is  necessary  for  installing  clay  con- 
duits than  for  other  classes.  (8)  A  large 
percentage  of  the  conduit  warps  in  vitrifying, 
and  owing  to  its  low  selling  price  it  cannot 
be  furnished  true  to  square  ends,  straightness, 
lack  of  blow  holes,  or  burrs,  and  with  thor- 
ough glazing.     (0)    The  possibility  of  abra- 


FIBRE  CONDUIT. 

The  next  step  was  the  use  of  wood  pulp 
conduit  manufacture.    The  first  type,  perhap" 
was  that  of  the  pressed  wood  pulp  forme 
cylindrically   and  treated  with  a  bituminof 
compound.    This  process  was  abandoned  bt 
the  originators,  owing  to  the  liability  of  di; 
integration  when  placed  underground.  Latj 
wood  pulp  wrapped  in  a  minutely  thin  fill! 
upon  a  forming  mandrel,  under  pressure,  vn| 
formed  cylindrically  and  after  drying  was  i\ 
durated  with  a  bituminous  compound.  Joirv 
of  the  screw,  sleeve  and  mortise  and  tenci 
type  were  cut  on  the  ends  in  order  to  conndl 
the  lengths.    Another  type  is  that  made  t 
winding  paper  on  a  mandrel  and  induratir 
during  the  process     of    manufacture.  Tl 
latest  of  this  class  is  the  return  to  the  presst 
type  with  a  bell  and  spigot  joint. 

Advantages. — (1)  The  conduit  is  of  lig! 
weight,  varying  from  1.2  lbs.  per  foot  to  3 
lbs.  per  foot  for  the  3-in.  size,  according  1 
the  thickness  of  wall  and  type  of  joint.  Tl; 
light    weight    naturally    reduces   the  freigh 


Comparative     Advantages    of  Clay, 
Fibre  and  Concrete  Conduits 
for  Signal  Wires." 

CLAY  PRODUCTS. 

Clay  conduits  consist  of  two  types,  the  sin- 
gle and  the  multiple  duct,  either  square  or 
round  bore.  'I  bis  class  of  conduit  is  formed 
and  vitrified)  and  then  glazed  by  the  salt  proc- 
ess. The  single  duct  tvpe  is  made-  in  18-in. 
lengths,  and  the  multiple  duel  type  in  36-in. 
lengths.  This  material  weighs  about  8  lbs. 
per  duel  fool  for  the  8j4-in.  size, 

Advantages, — (\)  This  class  of  conduit  is, 
perhaps  today,  the  lowest  in  price,  f.  0.  b.  fac- 
tors of  any  of  the  classes  which  arc  men- 
tioned.    (-)    When  properly  vitrified  and 

glazed  and  free  from  iron,  burrs,  holes,  etc., 
it  is  a  high  insulating  material.  (8)  It  has 
the  advantage  of  long  \\U  ',  in  fact  its  life  is 
indefinite, 

Disadvantages. — (1)    If  not  properly  vitri 

In  d.  i;la/«  d   etc  ,  or  if  it  contains  i*rin  to  any 

extent,  the  insulation  is  lowered.   If  not  prop- 

i  rlv  t'l.i/cd  it  will  absorb  moisture  and  as  the 

weight  per  foot  is  high  compared  with  other 

claisei  of  COnduit,  tin-  amount  of  moisture 
absorbed    is    higher    per    foot.     (2)  Short 

•Kxlniel*   from   "    pnpi-r   by    W     K.  Spin-row 

before  tha  Railway  sikdhI  Association. 


Fig.  \A — Derrick  Loading  Centers  Onto  Barges. 


sion  to  cables,  either  at  the  joints  or  by  sharp 
projection*   inside,  gives  day  conduit    no  ad 
vantage  over  iron  pipe.    (Ini    Although  some 
manufacturers    furnish    bends    they    are  not 
gencralh   used  in  subwa\  const  ruction,  it  !»■ 


cartage  and  handling  charges.  cJ)  This  mi 
terial  has  high  insulating  qualities,  hut  rl 
higher,  perhaps,  than  the  vitrified  claj  in  i 

self.  (3)  It  makes  a  continuous  duct  will 
out  the  objectionable  open  joints  of  wood  an 
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clav  conduits.  (4)  It  can  be  made  up  in 
bends  and  other  fittings  to  meet  the  require- 
ments, and  thereby  reduce  the  number  of  man- 
holes or  hand  holes  of  other  systems.  Co) 
If  broken  it  can  be  recut,  thereby  reducing  the 


duct  in  the  trench  by  the  contracting  company, 
and  after  this  came  the  monolithic  types, 
formed  in  the  trench,  using  covers  of  con- 
crete for  the  top  and  divisions ;  or,  by  means 
of  rubber  or  paper  tubing  filled  with  water  or 


has  to  be  used,  thereby  making  a  more  expen- 
sive composition  than  a  mixture  of  concrete. 

(2)  Great  care  must  be  used  to  get  a  smooth 
bore  and  a  construction  which  is  not  porous. 

(3)  Some  engineers  claim  that  a  chemical  ac- 
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Fig.  15 — General  Plans  of  Standard  Centers  for  Arches. 


breakage  charges  to  a  minimum.  (G)  It  re- 
quires a  less  expensive  class  of  labor  than 
other  classes  of  conduits,  but  requires  the 
education  of  the  men  to  the  fact  that  the  ma- 
terial is  light  and  easily  broken.  (7)  It  can 
be  installed  at  a  total  cost  of  construction  as 
low  or  lower  than  other  materials.  (8)  It 
will  not  injure  the  cables  by  abrasion.  (9) 
It  better  protects  the  cables  from  stray  cur- 
rents. (10)  It  eliminates  hysteresis  losses 
when  used  in  alternating  current  installations. 

Disadvantages. —  (1) Being  a  new  class  of 
material  and  liable  to  injury  in  handling,  as 
well  as  possibility  of  injury  by  picks,  etc., 
more  care  must  be  used  than  in  any  of  the 
other  classes.  (2)  Liable  to  unwind  or  dis- 
integrate if  not  properly  made.  More  easily 
affected  by  heat  and  climatic  conditions  than 
types  previously  mentioned.  (3)  It  is  af- 
fected to  a  certain  extent  by  oils  and  is  lia- 
ble to  destruction  by  fire  from  short  circuits, 
although  it  is  claimed  that  the  combustion 
stops  when  the  short  circuit  ceases.  (4).  This 
material  has  less  mechanical  strength  than  any 
other  class,  (o)  The  life  of  the  material  is 
in  question.  It  has  been  in  use  for  15  or  18 
years,  and  as  a  guess  it  might  last  oO  or  100 
years. 

CONCRETE  DUCTS. 

This  class  consists  of  two  types.  The  first 
brought  out  was  the  duct  formed  and  cov- 
ered at  the  factory  with  sheet  iron,  which 
cover  was  later  abandoned  on  account  of  its 
short  iife  and  the  difficulty  encountered  in  cut- 
ting the  material  on  the  work  into  short 
length^.    Later  came  the  manufacture  of  this 


air  to  act  as  the  form  while  the  concrete  set. 
When  the  concrete  had  set  these  forms  were 
removed,  leaving  a  complete  monolithic  struc- 
ture. 

Advantages. —  (1)  It  is  claimed  that  the  in- 
stallation of  this  class  reduces  the  cost  of  con- 


tion  takes  place  between  the  concrete  and  the 
lead  cable,  but  my  experience  is  that  the  ac- 
tion is  so  slight  as  not  to  be  worthy  of  con- 
sideration. 

This  class  of  conduit  has  not  been  generally 
accepted  by  the  larger  companies  and  it  is  rea- 
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struction  and  gives  a  continuous  duct  without 
joints,  and  a  flexibility  not  obtainable  in  the 
other  classes  of  ducts.  (2)  The  bore  of  the 
ducts  is  smoother,  reducing  the  liability  of 
abrasion  to  the  cables.  (3)  The  cutting  down 
of  freight  and  cartage  costs  to  a  considerable 
extent.    (4)    Practically  indefinite  life. 

Disadvantages. —  (1)  A  higher  cost  of  con- 
struction for  the  reason  that  a  grout  mixture 


sonable  to  assume  that  it  has  proved  to  have 
no  special  advantage  over  other  classes.  The 
monolithic  type,  where  tubes  were  used,  gavi 
a  better  construction  than  that  made  by 
wooden  forms  for  slides,  or  a  moulded  ce- 
ment top.  All  subways  of  this  class  give 
more  or  less  trouble,  caused  by  the  grout  run- 
ning through  the  joints,  thereby  obstructing 
the  ducts. 


EARTH      AND      ROCK  SECTION 


Methods  and  Costs  of  Making  Surveys 

and  Borings  for  Lock  Location, 

Ohio  River  Improvement.* 

The  surveys  consisted  in  the  topography  of 
the  banks  from  low  water  to  an  average  dis- 
tance of  Vs  of  a  mile  back  from  the  top  of 
the  bank  on  each  side  of  the  stream,  or  at 
least  to  extreme  flood  level,  and  the  hydrogra- 
phy of  the  river  between  low  water  con- 
tours; and  embraced  such  lengths  of  the 
river  as  a  consideration  of  existing  maps 
showed  feasible  for  location  sites.  The  re- 
sulting maps  were  plotted  on  a  scale  of  200 
ft.  to  1  in.,  with  contours  of  5-ft.  vertical  in- 
tervals. The  ranges  for  soundings  were  at 
right  angles  to  the  thread  of  the  stream  and 

•Rearranged  from  a  paper  bv  Capt.  Lvtle 
Brown,  Corps  of  Engineers.  V.  S.  A.,  in  "Pro- 
fessional Memoirs,"  June-September,  1911. 


200  ft.  apart,  the  soundings  themselves  be- 
ing taken  at  about  40-ft.  intervals  on  a  range. 

For  the  examination  of  foundation  condi- 
tions a  scries  of  three  holes,  one  in  mid- 
stream and  one  near  each  bank,  was  put  down 
on  every  third  sounding  range  into  bed  rock, 
or  to  a  minimum  depth  of  30  ft.  below  low 
water  in  case  no  rock  was  struck  at  less 
depth.  This  set  of  borings  gave  a  gross  sec- 
tion of  the  sub-strata  for  every  600  ft.  of 
length  of  river,  so  that  at  whatever  point  a 
location  might  be  considered  there  would  be 
at  least  one  cross  section  of  the  river  bed  in 
the  length  of  the  lock. 

The  maps  with  the  boring  records  thereon 
were  made  in  the  field  as  the  notes  progressed, 
and  were  transmitted  to  the  board  of  engi- 
neers as  soon  as  practicable.  After  carefully 
considering  all  of  the  features  of  each  site 
in  detail  the  exact  locations  of  the  crest  of 


the  dam  and  of  the  face  of  the  land  wall 
were  placed  on  the  map,  which  was  returned 
to  the  field  parties  for  permanent  marking 
on  the  ground  of  the  lines  mentioned.  In  con- 
sidering locations,  a  tracing  of  the  typical 
lock  and  dam,  made  on  the  same  scale  as  the 
map,  was  used  to  place  over  the  map ;  by 
shifting  this  tracing  the  location  could  be 
made  to  fit  the  ground  according  to  judgment 
as  to  what  was  most  desirable  in  the  relation 
of  banks,  bed,  and  channel. 

The  field  parties,  after  having  placed  the 
location  on  the  ground  and  permanently 
marked  the  same  by  two  concrete  monuments 
set  flush  with  the  ground,  elaborated  the  sur- 
vey of  the  immediate  vicinity  sufficiently  for 
the  preparation  of  a  map  of  the  site  on  a 
scale  of  50  ft.  to  1  in.  with  contours  at  2- it 
vertical  interval.  Also,  the  area  under  the 
foundations  of  lock,  dam,  and  abutment  was 
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covered  with  borings  taken  at  intervals  of  100 
ft.  This  large  scale  map,  made  in  the  field, 
if  practicable,  was  the  basis  of  subsequent 
plans,  estimates,  and  specifications  and  also 
of  the  land  necessary  for  purchase  at  the  site. 

In  the  survey  proper  no  new  or  extraor- 
dinary methods  were  employed.  All  of  the 
topography  was  taken  by  stadia.  Soundings 
were  made  from  skiffs  by  rods  or  lines  (in 
deep  water)  and  located  by  intersections  from 
a  transit  point,  the  boat  being  always  kept 
on  a  located  range.  The  transit  man  found 
it  possible  to  read  on  each  sounding,  while 
a  recorder  kept  the  notes.  The  levels  were 
picked  up  from  bench  marks  of  previous  sur- 
veys and  carried  to  the  sites  by  Y-level,  two 
or  more  old  benches  being  used  for  check. 
The  control  for  the  survey  at  each  locality 
was  an  accurate  stadia  traverse.  In  getting 
the  distance  across  the  stream  along  the  crest 
of  the  dam  a  carefully  measured  base  was 
laid  out  and  the  distance  triangulated.  The 
platting  of  the  maps  was  done  by  co-ordinates, 
after  the  protraction  method  had  been  dis- 
carded for  probable  inaccuracy.  Special  ef- 
fort was  made  to  insure  the  comfort  and 
health  of  the  field  parties;  they  kept  in  the 
field  till  ice  blocked  navigation,  and  drank  the 
Ohio  River  water  from  near  Pittsburg  to 
Cairo  with  no  general  sickness  or  complaint. 
The  quarter  boats  were  screened  against  flies 
and  mosquitoes  and  the  boiling  of  drinking 
water  was  enforced.  The  organization  of  a 
survey  party  was  as  follows : 
1  chief  of  party. 

]  clerk  (timekeeper,  substitute,  property). 
1  night  watchman. 

1  cook. 

2  cook's  helpers  (waiters,  general  quarter  boat 
police). 

Drafting:  3  draftsmen,  1  recorder. 
Topograph:   2  instrument  men,   2   recorders,  G 
rod  men. 

Hydrography:  1  instrument  man,  2  recorders, 
1  leads  man,  1  flag  man,  3  skiff  men. 

Level  party:  2  level  men,  4  rod  men. 

Steamboat:  1  pilot.  1  engineer,  1  fireman,  1 
deck  hand. 

The  boat  equipment  was  a  quarterboat,  in 
which  was  the  drafting  room ;  a  small  steam- 
boat for  towing  and  supplies,  and  six  four- 
oared  skiffs.  The  instrumental  and  drafting 
equipment,  furnished  through  the  Engineer 
Department  at  Washington  Barracks,  was  ex- 
cellent, but  it  would  go  too  much  into  detail 
to  give  it  here. 

Basing  the  cost  of  the  survey  on  the  square 
mile  of  area,  it  may  be  given  approximately  as 
follows : 

General  Location: 

Hydrography,  per  sq.  mi  $  118 

Topography,  per  sq.  mi   180 

Leveling,  per  sq.  mi   103 

Drafting,  per  sq.  mi   51 

Detailed  Survey: 

Hydrography,  per  sq.  mi  $  692 

Topography,  per  sq.  mi   1,026 

Leveling,  per  sq.  mi   371 

Drafting,  per  sq.  mi   683 

The  great  difference  of  costs  in  the  two 
cases  is  not  to  be  attributed  to  difference  in 
the  character  of  the  work.  The  small  areas  of 
the  final  surveys  and  the  influence  of  the  cost 
of  moving  the  parties  are  the  conditions  whicli 
make  the  unit  costs  so  much  higher  in  the 
latter  case.  _ 

The  taking  of  the  great  number  of  borings 
to  determine  the  foundation  conditions  gave 
much  experience  in  this  particular  class  of 
work,  and  a  description  of  the  plant,  methods, 
orffailiz£tioiI|  and  costs,  should  be  of  some 
value.  These  borings,  from  the  information 
they  were  intended  to  convey,  may  be  classed 
as  preliminary  and  final.  The  preliminary  set 
wore  widely  distributed,  they  being  only  three 
on  a  river  cross  section  and  the  cross  sections 
being  GOO  ft.  apart;  they  were  intended  to 
indicate  generally  the  substrata,  with  the  par- 
ticular object  of  showing  in  what  locality  and 
at  what  depth  rock  suitable  for  foundations 
existed  over  the  total  area  of  river  in  whicli 
it  might  be  possible  from  other  considerations 
to  locate  the  structures.  No  samples  wi  re  pre 
rrved  from  this  set  of  borings  and  cores  were 
taken  only  when  in  the  judgment  of  the  engi 
necr  they  were  necessary  for  his  information 
in  determining  the  character  of  the  rock.  Hut 
the  results  from  every  hole  were  carefully 
recorded  and  appeared  on  the  margin  of  the 
map  opposite  the  location  of  the  hole.    It  bad 


been  decided  that  it  was  not  enoconomical  to 
carry  foundations  deeper  than  22  ft.  below 
low  water  in  an  effort  to  reach  rock,  there- 
fore the  borings  were  not,  as  a  rule,  carried 
deeper  than  30  ft.  below  low  water.  In  case 
of  pile  foundations  it  was  assumed  that  pene- 
tration would  scarcely  exceed  24  ft.  in  gravel. 
In  all  cases  where  rock  was  found  each  hole 
was  driven  2  ft.  into  the  rock  to  eliminate 
the  possibility  of  mistaking  a  boulder  or 
broken  rock  formation  for  bed  rock. 

The  final  set  of  borings  was  made  after  the 
board  of  engineers  had  decided  on  the  definite 
location  of  the  structures,  whose  outlines 
could  then  be  laid  out  precisely  on  the  actual 
site.  These  holes  were  put  down  directly  in 
the  foundation  area  so  as  to  cover  it  sys- 
tematically and  thoroughly.  The  distance  be- 
tween adjacent  holes  was  100  ft.  In  this  set 
of  borings  samples  were  carefully  preserved 
from  one  representative  hole  under  the  lock, 
one  under  the  dam  and  one  under  the  abut- 
ment ;  while  for  each  hole  put  down  accurate 
records  were  kept.  In  case  rock  was  struck 
at  depths  less  than  the  required  excavation 
the  holes  were  driven  to  and  beyond  the 
depths  to  be  excavated ;  in  case  rock  was 
struck  at  depths  greater  than  the  required  ex- 
cavation, but  at  depths  less  than  30  ft.,  the 
holes  were  driven  only  2  ft.  into  the  rock,  and 
consequently  in  most  cases  the  cores  taken 


1  Eye  Bolt  . 


Pin 
Eng  VContg 


13  Spites 
Countersunh 

Spud  Hoists 


q  Wire  If  ope 


Design  for   Hand  Operated  Spud  for  Drill 
Boat. 

were  only  about  2  ft.  long,  unless  the  rock 
formation  in  that  depth  was  deemed  of  ques- 
tionable nature  for  foundation  purposes,  then 
cores  were  taken  up  to  such  lengths  as  would 
reveal  suitable  rock  or  show  that  all  was  un- 
suitable within  limited  depths. 

Two  classes  of  drills  were  used,  both  of 
which  gave  satisfaction.  One,  known  as  the 
Davis  Calyx  machine,  manufactured  by  the 
Ingersoll-Rand  Co.,  was  a  rotary  drill  adapted 
to  rock  coring  with  a  shot  hit ;  the  other  was 
a  "spudding"  machine,  made  by  the  Cyclone 
Drill  Co.  of  Orville,  O.  Both  machines  used 
a  string  of  hollow  rods  between  the  bit  and 
the  drilling  mechanism.  These  hollow  rods 
gave  facility  in  delivering  a  powerful  jet  of 
water  at  the  cutting  edge. 

In  selecting  drills  for  this  work  the  con- 
ditions of  the  case  determined  what  was  to 
be  used  quite  clearly.  A  great  number  of 
relatively  shallow  holes  had  to  be  put  down 
through  coarse  gravel  and  sand,  and  any  cor- 
ing that  had  to  be  done  was  known  to  be 
in  sandstone,  limestone,  or  shale.  One  of  the 
prime  features  in  an  outfit  was  a  pipe-driving 
and  pipe  pulling  device;  the  driving  and  pull- 
ing of  pipe  was  as  serious  a  matter  as  getting 
up  material  through  the  pipe.  The  Cyclone 
inaihine  was  excellently  provided  in  this  re 
s|>ect.  but  much  had  to  be  done  before  the 
(  tews  of  the  rotary  drills  could  gel  pipe  out 
of  the  ground  quickly  In  order  to  get  down 
through  tough  coarse  gravel  a  good  spudding 
dc\ice  is  essential;  this  was  excellently  pro 
x  1  <  1  •  - •  I  in  the  Cyclone  machine;  in  the  Inger- 


soll-Rand machine  this  had  to  be  done  by 
use  of  a  string  of  tools  on  the  friction  drum 
and  was  unsatisfactory.  The  Cyclone  machine 
was  not  provided  with  a  coring  device,  so 
that  for  this  class  of  work  the  Rand  ma- 
chines were  used  exclusively.  The  shot  hit 
for  coring  will  cut  almost  anything,  except 
very  soft  shale  or  material  of  such  a  char- 
acter that  the  little  shot  will  bed  instead  of 
rolling.  The  Davis  cutters,  cylindrical  steel 
bits  with  teeth  cut  in  the  lower  edge,  were 
found  to  be  useful  only  in  stirring  up  material 
in  the  casing,  so  that  it  might  easily  be  washed 
up  by  the  jet.  These  bits  are  useless  things 
and  very  expensive ;  if  they  will  take  a  core 
from  any  material  at  all,  that  material  was 
not  encountered ;  in  addition  to  other  defects, 
they  seem  to  tempt  a  drill  man  to  keep  on 
experimenting  with  them  at  the  expense  of 
the  time  of  his  whole  crew. 

All  drills  were  steam  driven.  Hand  oper- 
ation, in  view  of  the  heavy  work  and  the 
great  quantity  to  be  done,  was  out  of  the 
question.  Coal  was  cheap  and  transportation 
easy,  and  it  was  possible  to  find  men  who 
could  handle  steam  without  any  difficulty. 
Certain  contractors  on  the  river  had  used 
gasoline  engines;  a  reason  for  so  doing  is  not 
apparent. 

One  of  the  factors  of  prime  importance 
where  a  great  number  of  holes  have  to  be 
driven  through  tough  gravel  is  the  drive  pipe. 
Nothing  but  the  heaviest  drive-well  pipe  will 
answer.  It  is  expensive,  but  not  so  much  so 
in  the  long  run  as  any  lighter  class  of  pipe. 
Well  casing  will  crumple  and  split  under  the1 
heavy  blows  and  jerks  and  so  will  steam  pipe.; 
The  threading  on  the  pipe  has  to  be  accurately 
and  properly  done ;  the  joints  must  butt  in  the 
couplings  and  the  threads  on  the  pipe  should 
not  extend  beyond  the  threads  in  the  coupling: 
A  sleeve  coupling  which  extends  beyond  the 
threads  on  the  pipe  is  very  efficient  and  should 
be  used,  as  it  will  save  much  pipe  from 
breaking  in  the  threads  and  being  lost  together, 
with  the  hole. 

All  drills  were  mounted  on  scows  14  ft.  widt 
and  40  ft.  long.  These  scows  were  decked! 
and  a  slot  about  18  ins.  wide  and  7  feet  long 
was  cut  back  from  the  butting  beam  extend- 
ing through  the  bottom  and  deck  of  the  scow 
and  also  through  the  butting  beam  itself.  The 
drill  worked  through  this  slot.  A  well 
through  the  scow  under  the  drill  might  an- 
swer, but  it  would  not  permit  of  the  boat? 
being  moved  from  over  the  hole  without  the 
pulling  of  the  drive  pipe;  this  would  lose  the 
hole  if  it  were  not  completed.  Spuds  with 
hand-power  hoists  were  provided  to  hold  the 
boat  in  position ;  anchors  and  lines  were  also 
provided  for  getting  the  boats  into  approxi- 
mate position ;  pike  poles  are  also  very  neces- 
sary. Tn  high  wind  and  swift  water  all  of 
these  things  proved  useful,  especially  when 
the  crews  were  inexperienced  river  men. 

The  majority  of  the  holes  were  driven  in 
positions  where  a  barge  could  be  floated  over 
the  hole:  however,  in  many  cases  it  was  not 
possible  to  do  this.  Tn  these  cases  an  A- 
frame  of  4x4  in.  timbers  was  placed  oyer 
the  position  of  the  hole  to  support  the  drilling 
tools  and  the  drilling  line  was  led  from  the 
machine  on  the  barge  to  the  string  of  tool? 
by  means  of  three  sheaves,  one  on  the  head  of 
the  barge,  one  at  the  foot  of  the  A-framc 
and  one  at  its  head.  The  distance  from  barge 
to  A-framc  was  in  some  cases  as  much  a? 
300  ft.  In  such  cases  the  effectiveness  of  the 
"spudding"-  device  was  greatly  dismissed  by 
the  slack  and  whip  of  the  line.  Of  course, 
coring  could  not  be  done  in  such  a  manner 
as  the  machine  itself  would  have  had  to  be 
placed  directly  over  the  hole.  Fortunately, 
the  uniformity  of  the  formation,  as  proved 
by  the  witness  of  many  holes  nearby,  made  it 
unnecessary  to  take  cores  from  holes  inac- 
cessible to  the  coring  machines 

The  determination  of  foundation  condition? 
by  borings  is  often  a  matter  requiring  the 
lust  of  judgment  at  the  drill  itself.  Samples 
as  they  come  up  through  the  casing  or  drive 
pipe  do  not  give  a  clear  indication  of  the  con- 
ditions that  exist  at  the  bottom  of  the  hole 
If  a  core  can  be  taken  that  is  in  itself  gooi 
evidence  that  the  material  is  good  enough  _tc 
sustain    anv  ordinary    load  and    can  resi«' 


July  26,  191 1. 


ENGINEERING    &  CONTRACTING 


93 


erosion.  If  a  core  cannot  be  taken,  that  is 
evidence  that  the  material  is  of  very  doubtful 
character,  and  makes  it  all  the  more  desirable 
that  a  sample  be  obtained  which  will  be  in 
the  exact  condition  in  which  it  existed  when 
in  its  bed.  If  it  has  been  pounded  up  into 
fragments  by  a  drill  or  washed  to  pieces  by 
a  jet,  then  the  sample  is  deceptive.  Samples 
of  soft  shale  were  obtained  by  driving  the 
drive-pipe  into  the  shale  and  pulling  the  sam- 
ple out  in  the  pipe;  a  better  and  surer  method 
is  to  drive  a  smaller  piece  of  pipe  inside  the 
regular  drive  pipe;  other  soft  materials  can  be 
taken  out  in  a  similar  manner,  though  it  is 
difficult  to  hold  fine  sand  and  gravel  in  a  pipe 
or  in  the  end  of  a  special  split-steel  cylinder 
made  on  the  order  of  a  post-hole  digger.  This 
device  was  made  in  the  form  of  a  bit  at- 
tached to  the  regular  drill  rods ;  it  should 
have  been  fastened  to  the  end  of  a  piece  of 
drive  pipe  of  smaller  diameter  than  the  regu- 
lar drive  pipe,  so  that  it  could  have  been 
placed  inside  the  latter  and  have  been  struck 
heavy  blows  by  the  drive-weight. 

An  experienced  drill  operator  can  tell  the 
character  of  the  materials  through  which  his 
drill  is  passing,  but  the  engineer  must  see  the 
material  in  the  form  of  a  core  or  an  unmodi- 
fied sample.  Observations  on  the  driving  of 
the  drive-pipe  give  a  method  of  arriving  at 
the  approximate  bearing  power  of  piles  for 
pile  foundations.  Such  observations  were  not 
made  on  this  survey,  but  should  have  been. 

A  boulder  formation  has  in  many  instances 
caused  misconceptions  as  to  rock  for  founda- 
tions. The  avoidance  of  such  errors  rests 
in  the  drilling  of  a  sufficient  number  of  holes 
and  in  sending  them  all  several  feet  into  the 
rock  when  struck. 

In  determining  the  number  of  drills  to  be 
operated  it  was  endeavored  to  have  such  a 
number  as  would  enable  the  drill  party  to  keep 
pace  with  the  survey  party,  in  order  that  all 
data  might  be  available  for  any  site  at  the 
same  time,  and  that  parties  should  be  bunched 
for  the  best  supervision  and  administration. 
Practically,  it  was  not  always  possible  to  keep 
the  two  parties  abreast;  in  the  second  sea- 
son's work  this  was  more  nearly  done  than 
in  the  first.  Separate  organization  of  the  two 
parties,  drill  and  survey,  was  necessary  in  the 
first  season,  but  in  the  second  season  the  chief 
of  the  survey  party  was  also  chief  of  the  drill 
party  and  supervised  both.  One  drill  and 
one  survey  party  were  used  the  first  season ; 
in  the  second  season  two  drill  and  two  survey 
parties  were  used.  The  drill  party  had  the 
following  organization : 
1  chief  of  party. 
1  drill  foreman. 

1  clerk  (timekeeper,  subsistence  clerk  and 
property  man). 

1  instrument  man  (locating  holes). 

2  skiff  men. 

1  night  watchman. 

1  cook. 

2  cook's  helpers  (waiters  and  quarter  boat 
police). 

6  drill  crews:  1  recorder,  1  engine  man,  1  fire- 
man, 1  laborer. 

1  steamboat  crew:  1  pilot,  1  engineer,  1  fire- 
man, 1  deck  hand. 

The  general  equipment  of  the  party  was : 
1  quarter  boat,  6  drill  boats:  2  with  Ingersoll- 
Rand   core  drills,    4   with   Cyclone  spudding 
drills. 

1  steamboat    (for    placing    drills,    and  general 

towing  of  the  entire  outfit). 
1  full  flat.  8  skiffs. 

The  steamboat  should  have  enough  power 


to  handle  the  whole  outfit,  but  should  be  a 
quick  and  good  handler  for  placing  single 
boats.  A  boat  of  about  20x100  ft,  with  10- 
in.  cylinders  and  4-ft.  stroke  should  be  good. 
The  boats  used  had  a  little  less  power.  A 
complete  outfit  for  one  Ingersoll-Rand  drill 
consisted  of : 

One  *'G4"  rotary  drill  for  drilling  3%-in. 
holes  and  cutting  2%-in.  cores;  with  sensitive 
feed,  speed  changing  device  for  driving  either 
Davis  cutters  or  shot  bits  at  proper  speed,  and 
hinges  for  swinging  drill  aside  for  driving  pipe. 
Cut  gears  and  bronze  bushings  throughout. 

One  No.  1  friction  drum  hoist  with  foot  lever, 
brake,  ratchet  and  pawl  and  winch  head. 

One  5  hp.  vertical  steam  engine,  single  cylin- 
der, with  governor,  sight  feed  lubricators,  drain 
cocks,  oil  cups,  throttle  valve  and  wrenches. 
Drill  hoist  and  engine  mounted  on  substantial 
wooden  frame  with  the  necessary  belt  sprockets 
and  chain,  for  connecting  engine  with  drill 
and  hoist. 

One  8  hp.  vertical  boiler,  with  smokestack, 
grate,  pop  safety  valve,  steam  gage,  gage  cocks, 
injector,  and  cast-iron  boiler  base. 

One  Canton  duplex  steam  pump,  4%-in.  steam 
and  3-in.  water  cylinder,  4-in.  stroke,  with 
grout  cock,  foot  valve  and  strainer. 

1  water  swivel. 

2  hoisting  swivels. 
4  Davis  cutters. 

1  supporting  fork. 

1  drive  weight  and  jars. 
50  pounds  groat. 

2  fishing  taps. 
1  shot  feed. 

1  spanner  wrench. 
4  shot  bits. 

4  chopping  bits. 

1  pair  casing  clamps. 
1  safety  shackles. 
1  drill  spindle. 
1  cone  barrel,  8  ft. 
1  cone  barrel,  4  ft. 
1  cone  barrel,  2  ft. 
200  pounds  chilled  shot. 

1  socket  wrench. 

5  drill  rods,  18  ins.  long. 

2  drill  rods,  5  ft.  long. 

4  drill  rods,  10  ft.  long. 
1  set  matched  couplings. 
1  pressure  rope. 

1  gouge. 
1  flatter. 
1  dressing  plate. 
1  10-in.  steel  pulley. 
75  ft.  %-in.  wire  line. 
150  ft.  1  in.  manila  line. 
1  triple  block,  1  in.  line. 
1  double  block,  1  in.  line. 
1  anvil. 

1  combination  vise. 

1  forge. 

1  hot  chisel. 

1  cold  chisel. 

1  pair  Smith's  tongs. 

1  hammer  bale  bean. 

1  monkey  wrench,  12  in. 

1  Stillson  wrench,  24  in. 

2  chain  pipe  wrenches,  No.  13. 

6  10-ft.     lengths    XX    drive-well    pipe  and 

couplings. 

6  5-ft.  lengths  XX  drive-well  pipe  and  coup- 
lings. 

5  2-ft.  lengths  XX  drive-well  pipe  and  coup- 

lings. 

1  3V2-in.  drive  head  (steel). 

2  3%-in.  drive  shoes  (steel). 
1  firing  hoe. 

1  slicer. 

1  flue  cleaner. 

1  shovel. 

10  ft.  hose  for  shot  feed. 
15  ft.  hose  for  water  swivel. 
And    the    necessary    piping    for    water  and 
steam  connections. 

When  the  force  was  increased  for  the  1910 
season  "F"  machines  were  bought  instead  of 
the  "G4;"  these  are  heavier  machines  and 
better  adapted  to  the  rough  work  to  which 
they  were  subjected.  These  machines  were 
provided  with  a  special  spudding  device  which 
proved  to  be  of  little  value. 


A  complete  outfit  for  one  Cyclone  drill  con- 
sisted in  the  following: 

1  No.  4  steam  drill  fitted  with  Cyclone  posi- 
tive clutch,  mounted  with  engine  on 
three  sills. 

1  7-hp.  vertical  engine. 

1  27-ft.  A-frame  with  crown  and  sand  line 
pulleys. 

1  12-hp.  vertical  boiler  on  cast-iron  base. 
1  Canton  duplex  pump,   5%-in.  steam  cylin- 
der,  3%-in.    water  cylinder,   5-in.  stroke 
with  fittings  and  connections. 
60  ft.  of  2-in.  XX,  and  1%,-in.  XX  drill  rods. 
120  ft.  3%-in.  XX  drive-well  pipe  in  5  and  10- 
ft.  lengths,  with  couplings. 

1  drill  head. 

2  drive  shoes. 

1  300-lb.  drive-weight,  with  wrenches. 

1  pair  drill  handles. 

2  No.  12  Vulcan  tongs. 
1  grab  hook. 

1  smith's  hammer. 
1  3-in.  bit  gage. 
1  cold  chisel. 
1  14-in.  file. 
1  handsaw. 
1  axe. 

1  rope  hook. 
1  rope  bolt. 
150  ft.  1%-in.  mill  hose  for  shore  drilling. 
1  jetting  head. 

1  set  steel  drive  clamps. 

2  3-in.  rock  bits. 
1  driver  stem. 

1  driver  stem  eye. 

2  tool  wrenches. 
1  foot  wrench. 

1  1%-in.  taper  taps. 
1  oil  can. 
1  belt  punch. 

1  20-ft.  length  1%-in.  armored  hose. 
1  suction  pipe  and  pump  strainer. 
1  ball-bearing  packing   box   and   stem,  with 
swivel. 
18  ft.  discharge  hose. 
1  14-in.  monkey  wrench. 

The  unit  costs  of  the  work  were  kept  in  de- 
tail, and  for  the  season  of  1909  were  as  fol- 
lows, per  linear  foot: 

Wash  Borings,  Preliminary: 

Labor    $0,278 

Subsistence    0.098 

Fuel,  oil,  etc   0.041 

Repairs    0.034 

Towing,  lost  time,  etc   0.485 

Total    $0.03$ 

Wash  Borings,  Final: 

Labor    S0.201 

Subsistence    0.102 

Fuel,    oil,    etc   0.051 

Repairs    0.036 

Towing,  lost  time,  etc   0.566 

Total    $0,956 

Core  Borings,  Final: 

Labor    $0,628 

Subsistence    0.262 

Fuel,    oil,    etc   0.146 

Repairs    0.101 

Towing,  lost  time,  etc   1.540 

Total    $2,677 

The  governing  item  in  these  costs  seems 
to  be  that  of  towing,  lost  time,  etc.  This  is 
due  to  the  special  conditions  of  the  case.  The 
moving  of  the  outfit,  especially  upstream,  was 
very  expensive,  owing  to  the  great  difficulty 
of  navigation  on  the  Upper  Ohio  at  the  low 
stages  of  the  river.  While  the  party  and  out- 
fit was  being  slowly  pushed  upstream  expenses 
were  not  reduced,  but  augmented,  and  no 
work  was  done.  In  any  case  where  no  great 
moving  has  to  be  done,  the  cost  of  the  work 
can  be  materially  reduced  from  the  figures 
given  above.  Had  a  contractor  taken  this 
work  he  would  have  been  most  likely  to  have 
fallen  down  on  the  item  of  lost  time  due 
to  moving  and  the  cost  of  towing. 


ROADS    AND     STREETS  SECTION 


Progress  of  Road  Improvement  in  the 
South* 

In  1904  the  Office  of  Public  Roads  conducted 
an  investigation  to  determine  the  status  of 
road  improvement  in  the  United  States.  The 
information  revealed  the  fact  that  there  were 
in  this  country  2,151,570  miles  of  public  high- 
ways, of  which  7.14  per  cent  were  improved, 

o  *',A^?ress  by  Losan  Waller  Page,  Director,  TJ. 
b.  Office  of  Public  Roads,  before  the  Alabama 
uood  Roads  Congress,  Birmingham,  Ala.,  May 


while  there  were  in  the  16  States  of  the  South 
685,151  miles,  of  which  only  27,185,  or  3.87  per 
cent,  were  improved.  It  was  also  shown  that 
the  total  road  expenditures  for  the  United 
States  during  the  year  1904  was  about  $80,000,- 
000,  or  $37  per  mile,  while  in  the  16  Southern 
States  it  was  only  about  $21,600,000,  or  $31  per 
mile.  From  these  facts  it  is  apparent  that 
the  South  was  less  active  in  the  improvement 
of  its  roads  than  any  other  section  of  our 
country. 

The  fact  that  so  little  had  been  accomplished 
in  the  way  of   road    improvement    may  be 


charged  largely  to  the  system  of  administra- 
tion in  vogue  at  that  time.  None  of  these 
states  had  established  a  State  Highway  Depart- 
ment or  taken  any  steps  whatever  in  that  di- 
rection, excepting  Delaware  and  Maryland, 
and  these  two  states  had  only  enacted  tempo- 
rary legislation  looking  to  this  end.  The  pre- 
vailing system  of  administration  was  one  of 
extreme  localization,  which  vested  all  road  af- 
fairs in  the  local  officials,  with  no  provision 
for  skilled  supervision,  and  allowed  the  pay- 
ment of  a  large  part  of  the  road  taxes  in  labor, 
48  per  cent  of  the  total  amount  expended  in 
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the  South  in  1904  being  paid  in  this  manner. 
It  was  necessary,  therefore,  that  this  system  of 
administration  should  be  reformed  before  any 
great  progress  could  be  hoped  for. 

In  the  first  place,  an  extremely  localized  sys- 
tem of  administration  cannot  produce  the  best 
results.  It  is  encumbered  with  a  multiplicity 
of  road  officials,  none  of  whom  has  sufficient 
individual  authority  to  formulate  or  direct  a 
definite  road  policy  for  any  count}-,  and  each 
receiving  such  small  compensation  that  he  can 
afford  to  devote  but  a  small  portion  of  his  time 
and  attention  to  the  subject.  Such  a  system 
should  be  abolished  and  the  administration  of 
road  affairs  in  each  county  placed  in  the  hands 
of  a  competent  engineer,  or  superintendent 
skilled  in  road  construction  and  maintenance. 
This  official  should  have  full  authority  to 
formulate  plans  and  prosecute  the  work  of  im- 
proving the  highways  throughout  the  county, 
subject  to  the  direction  of  the  governing  body 
of  the  county,  and  should  receive  sufficient 
compensation  to  justify  him  in  devoting  his 
entire  time  and  attention  to  the  work.  The 
method  of  part  payment  of  road  taxes  in  labor 
should  also  be  abandoned,  for  the  reason  that 
it  provides  an  unskilled  and  irresponsible 
class  of  labor,  inferior  to  that  which  could  be 
hired  with  the  equivalent  in  cash,  and  results 
in  no  improvement  of  the  roads.  In  fact,  in 
most  instances,  those  who  pay  their  road  taxes 
by  this  method  have  no  other  thought  or  desire 
than  merely  to  discharge  their  tax  obligation, 
and  in  most  cases  the  roads  would  be  in  bet- 
ter condition  if  they  remained  untouched. 

The  trend  of  legislation  since  1904,  however, 
has  been  in  the  interest  of  these  reforms.  In 
many  instances,  the  general  state  road  laws 
which  were  in  force  for  so  many  years,  localiz- 
ing road  work  in  counties,  were  so  amended 
as  to  render  them  less  defective  or  superseded 
by  special  county  laws  adapted  more  fully  to 
present  day  conditions.  While  this  method  of 
legislation  specially  for  different  counties  is  not 
to  be  commended,  because  it  is  better  to  have 
an  efficient  general  law  under  which  all  coun- 
ties in  the  state  may  operate,  yet  it  has  en- 
abled the  more  progressive  counties  desiring  to 
improve  their  highways,  in  states  having  no 
such  general  law,  to  break  away  from  the  old 
system  and  procure  the  enactment  of  special 
laws,  through  the  operation  of  which  they  have 
made  great  strides  and  improved  a  large  per- 
centage of  their  roads.  Funds  have  been 
raised  by  special  taxation,  or  by  bond  issues, 
for  carrying  on  the  work,  which  could  not  have 
been  done  under  the  old  laws  which  acted  in 
a  destricted  manner.  As  an  illustration  of 
what  is  being  planned  by  some  counties,  Jeffer- 
son County,  Alabama,  the  county  in  which  this 
convention  is  being  held,  is  to  vote  on  a  $1,- 
000.000  bond  issue,  while  in  Virginia,  Tazewell 
County  has  just  issued  $625,000  and  Wise 
County  $700,000  in  bonds;  and  as  an  evidence 
of  substantial  improvements  made,  fifteen 
counties  selected  in  the  various  states  of  the 
South  have  improved  3,503  miles  of  sand-clay, 
gravel,  macadam  and  shell  roads  since  1004, 
or  an  average  of  233  miles  per  county. 

In  some  counties  the  work  of  reform  has 
gone  to  the  extent  of  adopting  a  partial  sys- 
tem of  patrol.  This  is  undoubtedly  a  great 
step  forward,  as  the  patrol  system  is  recog- 
nized as  t»ne  of  the  best  for  maintaining  high- 
ways. An  instance  of  the  recent  adoption  of 
this  system  in  the  South  is  Granville  County, 
X.  C.  a  special  law  having  been  enacted  in 
1909  puroviding  for  a  patrol  system.  A  similar 
system  is  being  practiced  in  Wayne  County, 
Ga„  and  in  Montgomery  County.  Ala.,  and 
everv  county  which  can  possibly  do  so  should 
emulate  the  example  of  these  counties.  In  ad- 
dition, various  other  changes  have  been  made 
in  the  administration  of  county  road  affairs. 

The  states  of  Delaware,  Georgia.  Maryland, 
North  Carolina.  Virginia.  Louisiana  and  Ala- 
bama have  enacted  laws  whereby  the  states 
parti*  ipate  in  highway  work.  Some  of  those 
<-t;it<  ~.  however,  have  not  carried  their  reforms 
sufficiently  far. 

(forth  Carolina  makes  no  appropriation  from 
the  -t.-itr  treasury  f"r  aid  in  construction  work 
but  appropriate!  $.r>,000  each  year  to  be  ex- 
pended under  the  state  geologist  in  giving 
advice  and  engineering  assistance  to  the  coun- 


ties of  the  state.  This  has  proven  a  wise  ap- 
propriation, and  the  good  results  of  it  are  re- 
flected in  the  enthusiasm  which  is  manifested 
throughout  that  state  in  the  interest  of  high- 
way improvement,  and  also  in  the  increased 
mileage  of  improved  roads  in  1909  over  1904, 
which  was  from  2.5  to  6.9  per  cent.  Georgia 
has  increased  its  mileage  of  improved  roads 
during  this  period  from  2.85  to  7.26  per  cent. 
This  has  been  done  largely  through  the  work- 
ing of  convicts  upon  the  roads.  There  are 
today  4,618  state  and  county  convicts  who 
work  upon  the  roads  of  Georgia,  and  that  state 
is  finding  this  a  profitable  way  of  utilizing  her 
prisoners. 

Virginia  works  her  state  and  county  pris- 
oners on  the  roads,  and  in  addition  makes  an 
appropriation  of  $250,000  each  year  for  appor- 
tionment among  the  various  counties,  all  of 
which  is  expended  under  the  supervision  of  the 
State  Highway  Department.  If  all  the  state 
and  county  prisoners  in  the  South  were  placed 
upon  the  roads  and  made  to  perform  good  and 
efficient  labor  under  the  competent  supervision, 
a  wonderful  reformation  could  be  brought 
about  with  a  comparatively  small  cash  outlay. 

Maryland  has  also  established  a  State  Roads 
Commission  for  the  purpose  of  giving  advice 
and  assistance  and  of  supervising  the  con- 
struction of  all  state-aid  and  trunk  line  roads 
for  which  the  state  makes  appropriations.  Up 
to  Dec.  31,  1910,  this  state  had  appropriated 
from  the  state  treasury  or  through  the  sale  of 
state  bonds,  about  $3,300,000.  and  has  available 
from  the  state  treasurv  for  expenditure  during 
1911.  $1,250,000. 

During  1910.  the  Louisiana  Legislature 
passed  an  act  creating  a  State  Highway  Com- 
mission and  providing  for  the  appointment  of 
a  State  Highway  Engineer,  and  appropriating 
money  to  aid  the  parishes  (counties)  in  the 
improvement  of  their  roads.  This  law  also 
provides  for  the  use  of  state  prisoners  in  road 
building.  For  this  purpose  a  tax  of  one-fourth 
of  a  mill  on  each  dollar  of  taxable  property 
in  the  state  is  levied  for  creating  a  highway 
fund,  to  which  is  added  the  surplus  revenues 
of  the  State  Fish  and  Game  Commission.  The 
legislature  of  Alabama  at  its  recent  session 
enacted  a  law  creating  a  State  Highway  Com- 
mission, providing  for  the  appointment  of  a 
State  Highway  Engineer,  and  applying  $154,- 
000  annually  from  the  net  proceeds  of  the 
convict  labor  fund  to  the  state  highway  fund. 

These  reforms  have  all  been  brought  about 
since  1904,  and,  as  an  evidence  of  their  wisdom 
and  efficiency,  during  the  short  period  elaps- 
ing up  to  1909,  inclusive.  25,000  additional 
miles  of  road  were  improved,  making  a  total 
of  improved  mileage  at  that  time  of  42,280. 
or  6.67  per  cent  of  all  roads  in  the  South. 
From  this  it  will  be  seen  that  during  the  brief 
period  of  five  years  you  have  increased  the 
mileage  of  your  improved  roads  by  practically 
100  per  cent,  and  this  during  what  might  be 
termed  a  transition  period  in  the  administra- 
tion of  your  road  affairs. 

Another  potent  result  of  these  reforms,  and 
one  which  gives  promise  of  greater  progress 
in  the  future,  is  the  interest  and  enthusiasm 
which  has  been  aroused  in  the  subject  of  road 
improvement  in  the  South.  That  this  enthu- 
siasm is  of  a  substantial  character  is  evidenced 
by  the  fact  that  more  funds  have  been  raised 
by  taxation  and  bond  issues  for  expenditure 
during  1911  than  ever  before.  At  the  present 
date  there  are  available  for  expenditure 
throughout  the  16  Southern  states  the  sum  of 
$40,652,000,  or  $59  per  mile,  which  is  practically 
double  the  expenditures  of  1904.  There  will 
be,  however,  other  large  funds  available  during 
the  year,  as  many  counties  are  agitating,  and 
will  no  doubt  vote  large  bond  issues  for  road 
improvements.  It  is  further  shown  that  the 
South  is  keeping  pace  with  other  sections  of 
the  country  in  the  matter  of  road  improvement 
by  the  fact  that  practically  one-third  of  all 
funds  available  for  expenditure  on  roads  dur- 
ing 1911  arc  available  in  the  16  Southern  states, 
while  in  L9M  the  other  states  of  the  Union  ex- 
pended practically  four  times  as  much  as  was 
expended  in  the  South. 

Conditions  in  the  South  require  road  im- 
pr<>\  1  11  1  hi  more  urgenth  than  in  any  other 
ection  of  the  country,  for  the  reason  that 


the  roads  are  subjected  to  more  continuous 
and  heavy  traffic  during  the  winter  months, 
and  as  they  are  nearly  always  wet  at  this  sea- 
son, they  cut  up  very  badly  and  become  almost 
impassable.  In  order  to  have  good,  hard  roads 
during  this  period,  it  is  necessary  that  they 
be  properly  graded,  drained,  and  surfaced.  In 
the  Xorth  conditions  are  different.  There  the 
roads  are  partially  protected  with  ice  and  snow 
most  of  the  time  during  the  winter  months, 
which  affords  a  good  smooth  surface  over 
which  traffic  may  pass. 

To  offset  this  advantage,  however,  the  roads 
of  the  South  can  be  improved  more  cheaply 
than  those  of  the  North.  In  the  South  labor 
is  cheaper,  and  convict  labor  can  be  utilized 
and  the  road  building  season  is  longer.  Also 
a  cheaper  type  of  road  can,  in  most  cases,  be 
built  in  the  South,  as  sand-clay  roads  can  be 
constructed,  which  will  answer  all  ordinary 
traffic  requirements  and  which  cost  only  about 
one-tenth  as  much  as  macadam  or  other  roads 
suitable  to  northern  conditions.  Then,  too,' 
your  roads  are  not  subjected  to  severe  frosts 
in  the  spring  and  fall  as  in  the  North,  and 
consequently  the  injury  from  this  source  of 
damage  necessarily  makes  the  cost  of  mainte- 
nance less.  So,  while  the  South  stands  in  the 
greatest  need  of  road  improvement,  its  condi- 
tions are  most  favorable  for  meeting  that 
need. 

To  illustrate  how  much  more  cheaply  the 
South  can  improve  its  roads  than  other  sec- 
tions of  the  country,  sand-clay  roads  are  built 
in  Georgia  at  an  average  cost  of  $387  per  mile, 
and  the  average  cost  of  sand-clay  for  five- 
states  from  which  the  information  is  available- 
is  $572.  Gravel  roads  are  built  as  cheaply  as 
$790  in  Alabama,  and  the  average  cost  of- 
gravel  roads  for  eight  states  from  which  in-; 
formation  is  available  is  $1,725.  The  cost  of. 
macadam  roads  in  the  South  ranges  from  $1,- 
800  per  mile  in  Louisiana  to  $7,660  in  Mary- 
land, and  the  average  for  nine  state,  including 
Maryland,  is  $3,826.  As  a  contrast  to  this,  in 
Ohio,  where  it  requires  an  unusually  high 
standard  of  road  to  withstand  the  traffic  and' 
the  climatic  conditions,  they  have  built  many, 
miles  of  brick  roads,  and  recently,  at] 
Ravenna,  a  contract  was  let  for  the' 
construction  of  5%  miles,  14  ft.  wide,  to- 
cost  $77,000,  or  an  average  of  $14,000  per  mile. 
Also  a  contract  for  the  construction  of  2.1 
miles  of  bituminous  macadam  road  in  Butler 
County,  Ohio,  has  just  been  awarded  for  $15,- 
"85.84,  or  an  average  of  $7,183.73  per  mile. 
In  Massachusetts,  the  average  cost  of  roads  is 
as  follows  :  Sand-clav,  from  $700  to  $1,000  per 
mile;  gravel,  from  $2,000  to  $3,500  per  mile, 
and  macadam,  $8,000  per  mile.  The  average 
cost  per  mile  in  New  York  for  construction 
under  state-aid  from  Jan.  1,  1898,  to  Jan.,  1910, 
was  $9,165. 

The  maintenance  of  roads  in  the  South  is 
also  more  cheaply  accomplished  than  in  the 
northern  sections  of  the  country.  According 
to  the  report  of  the  State  Highway  Commis- 
sion of  Massachusetts  in  1909,  the  average  cost 
of  maintenance  on  macadam  roads,  where  au- 
tomobile traffic  is  light,  was  from  \Vz  to  24 
cts.  per  square  yard  per  year,  which  amounts 
to  from  $140  to  $220  per  mile,  and  where  au- 
tomobile traffic  is  heavy  it  would  be  more.  It 
is  further  ascertained  from  this  report  that  the 
average  cost  of  maintaining  state-aid  roads  in 
the  various  towns  in  the  state  during  1909.  at 
the  joint  expense  of  state  and  towns,  was  $203. 

The  South  is  today  enjoying  an  era  of  pros- 
perity and  expansion.  Improvements  are  in 
progress  along  all  lines.  Its  population  is  in- 
creasing each  year;  its  railroad  mileage  is  be- 
ing extended;  its  manufactures  enlarged,  and 
its  agriculture  is  each  year  opening  up  to  new 
possibilities  and  bringing  new  areas  under  its 
domain.  In  order,  however,  for  this  growth  to 
continue,  it  will  be  necessary  that  the  roads 
.,1  the  South  be  improved  ;  for  bad  roads  will 
check  its  increasing  population,  impede  its  rail- 
road development,  hamper  the  enlargement  of 
its  manufactures,  and  restrict  its  agriculture. 

The  farming  interests  of  the  South  stand 
in  great  need  of  improved  highways  Your 
toil  and  climatic  conditions  make  possible  the 
production  of  almost  every  variety  of  crop.  In 
addition  to  the  Maple  crops,  fruits  and  \  egc- 
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tables  can  be  grown  every  month  in  the  year, 
and  with  proper  transportation  facilities  the 
northern  markets  can  be  supplied  with  these 
during  the  winter  months  at  highly  remunera- 
tive prices.  At  present  the  staple  crops  of  the 
South  are  corn,  cotton  and  tobacco,  but  statis- 
tics show  that  these  are  not  the  most  profitable, 
for  the  average  value  per  acre  of  wheat  pro- 
duced in  the  United  States  is  $7.03,  of  oats 
$7.34,  of  corn  $8.72,  and  of  cotton  $15.27,  while 
the  average  value  per  acre  of  vegetables  is 
$48  and  of  small  fruits  $80.80.  If  the  most 
profitable  crops  are  to  be  produced  more  at- 
tention must,  therefore,  be  given  to  trucking 
and  fruit  growing.  Bad  roads,  however,  place 
an  embargo  on  this  class  of  farming,  except 
in  the  immediate  vicinity  of  market  or  rail- 
road station,  because  such  products  must  be 
put  upon  the  market  while  fresh  and  in  an 
unbruised  condition,  which  cannot  be  done 
over  bad  roads. 

Considering  the  staple  crops,  however, 
enough  money  could  be  saved  annually  in  the 
cost  of  transportation  to  pay  for  the  improve- 
ment of  the  roads.  The  average  cost  per  mile 
of  hauling  corn  in  the  United  States  is  about 
7  cts.  per  100  pounds,  but  the  average  cost  in 
North  Carolina  is  12  cts.  per  100  pounds.  In 
11  of  the  Southern  states  the  average  cost 
of  hauling  corn  is  15  cts.  per  100  pounds,  or 
more  than  double  what  the  average  is  for  the 
United  States.  Most  of  the  corn  crop  of  the 
South  is  for  home  consumption,  and  therefore 
it  will  not  be  a  fair  calculation  to  assume  that 
all  of  it  is  hauled  to  market.  The  11  states  re- 
ferred to  however,  produced  855,279,000  bush- 
els of  corn  in  1910,  and  if  we  assume  that  onlv 
one-fifth  of  it,  or  171.000,000  bushels,  was 
hauled  to  market,  the  total  cost  at  the  pre- 
vailing rate  was  $14,400,000.  If  corn  were 
hauled  as  cheaply  in  these  states  as  is  shown 
to  be  the  average  cost  for  the  United  States, 
one-half  of  the  above  amount,  or  about  $7.- 
20(1,000,  would  be  saved  annually  on  the  corn 
crop. 

The  cotton,  however,  is  strictly  a  southern 
product,  and  practically  all  of  it  is  hauled  from 
farms  to  ginnery  or  to  the  shipping  point. 
Therefore,  we  can  safely  calculate  on  this  en- 
tire crop.  The  average  cost  of  hauling  cotton 
is  about  15  cts.  per  100  pounds,  or  30  cts.  per 
bale,  the  average  distance  is  11  miles,  the  av- 
erage time  consumed  for  each  load  one  day, 
and  the  average  load  1,702  lbs.,  or  a  little  more 
than  3  bales.  The  cotton  output  of  1910  was 
11,969,757  bales,  nearly  all  of  which  is  hauled 
first  from  farm  to  ginnery  and  then  from  gin- 
nery back  to  farm,  and  from  farm  to  market. 
Computing  the  cost  of  hauling  this  crop  at  80 
cts.  per  bale,  the  total  cost  would  reach  the 
sum  of  about  $9,500,000.  rf  the  main  roads 
were  improved  the  average  load  of  cotton 
could  be  more  than  doubled,  which  would  re- 
duce the  cost  by  more  than  half.  If  this  were 
done,  the  annual  saving  on  the  cotton  crop 
alone  would  be  at  least  $4,800,000. 

For  every  bale  of  cotton  produced  there  is 
about  1,000  lbs.  of  cotton  seed,  which  has  to 
be  hauled  with  the  cotton  from  farm  to  gin- 
nery and  back  to  farm,  and  then  a  large  per- 
centage of  it  is  hauled  from  farm  to  shipping 
point  for  shipment  to  the  oil  mills.  The  av- 
erage haul  for  cotton  seed  is  about  10  miles, 
the  average  load  1,654  lbs.,  and  the  average 
cost  15  cts.  per  100  pounds,  or  $3  per  ton.  For 
every  bale  of  cotton  produced  there  is  prac- 
tically one-half  ton  of  cotton  seed,  which 
would  make  about  6,000,000  tons  from  the  W0 
crop.  Computing  this  on  the  basis  of  $3  per 
ton  for  hauling,  the  total  cost  of  hauling  this 
crop  of  cotton  seed  was  about  $18,000,000.  If 
only  one-third  of  the  cost  of  hauling  the  cotton 
seed  could  be  saved,  the  saving  would  be  about 
$6,000,000,  which  added  to  the  saving  on  the 
cotton  would  make  a  total  saving  of  about  $11,- 
000,000. 

The  South  is  better  able  financially  to  build 
its  roads  today  than  ever  before.  It  is  esti- 
mated that  90  per  cent  of  the  traffic  of  the 
country  passes  over  20  per  cent  of  the  roads 
and  that,  in  order  to  accommodate  the  largest 
percentage  of  traffic,  it  is  only  necessary  to 
improve  with  permanent  construction  this  20 
per  cent  of  the  roads,  the  remaining  80  per 
cent  to  be  placed  in  good  condition  by  proper 


drainage  and  grading.  About  6  per  cent,  or 
42,281  miles,  of  the  roads  of  the  South  are 
improved,  leaving  only  14  per  cent,  or  94,756 
miles,  to  be  improved  in  order  to  attain  the 
desired  20  per  cent.  If  this  94,756  miles  were 
improved  at  an  average  cost  of  $2,000  per 
mile,  the  total  cost  would  be  $189,512,000,  and 
the  annual  saving  of  $11,000,000  on  your  cotton 
crop  would  more  than  pay  for  it  in  twenty 
years,  and  if  we  were  to  add  to  this  the  possi- 
ble saving  on  your  corn  crop  it  would  pay  for 
this  total  in  ten  years. 

The  increase  in  real  estate  values  which 
would  result  from  such  improvement  would 
easily  offset  its  cost.  The  effect  of  road  im- 
provement on  real  estate  values  has  been 
variously  estimated  at  from  $2  to  $10  per  acre. 
There  are  362,027,852  acres  of  farm  lands  in 
the  states  of  the  South,  and  if  we  assume  that 
this  land  will  increase  in  value  $5  per  acre,  as 
a  result  of  20  per  cent  of  your  roads  being 
improved,  it  would  add  about  $181,000,000  to 
the  wealth  of  the  South,  which  would  practi- 
cally pay  for  the  necessary  improvements. 

Aside  from  these  facts,  however,  the  wealth 
of  the  South  has  increased  in  such  proportions 
within  the  last  decade  that  a  tax  sufficient  to 
raise  funds  for  prosecuting  this  work  of  im- 
provement could  be  levied  without  imposing 
any  undue  burden  upon  the  people.  In  1900 
the  total  assessed  value  of  taxable  property 
in  the  sixteen  southern  states  was  $5,465,069,- 
547,  or  17.4  per  cent  of  the  total  for  the  United 
States.  In  1910  this  had  almost  doubled,  the 
taxable  valuation  being  $10,346,212,579,  which 
is  18.5  per  cent  of  the  total  in  the  United 
States.  Not  only  has  the  assessed  valuation  of 
the  South  increased  in  greater  proportion  than 
that  of  the  rest  of  the  country,  but  the  rate  of 
taxation  per  thousand  dollars  is  generally 
lower  than  in  the  other  sections  of  the  country. 
From  every  standpoint  therefore  the  South  is 
in  excellent  condition  financially  for  improving 
the  roads. 

Experimental  Work  in  1910  of  the  U. 
S.  Office  of  Public  Roads  in  Dust 
Prevention  and  Road 
Preservation. 

(Continued  from  p.  73.) 

OIL-CEM  ENT-CONCRETE    EXPERIMENTS    AT  WASH- 
INGTON, D.  C,  1910. 

During  June,  1910,  the  Office  of  Public 
Roads,  in  co-operation  with  the  District  of 
Columbia,  conducted  a  series  of  experiments 
on  Meridian  Place  to  determine  the  value  of 
oil-cement-concrete  as  a  road  surface.  Certain 
laboratory  investigations  had  indicated  that  a 
mixture  of  Portland  cement-concrete  with 
residual  petroleums  might  possibly  be  suitable 
for  this  purpose,  and  the  following  experi- 
ments were  therefore  made  for  the  purpose 
of  trying  such  mixtures  in  a  thoroughly  prac- 
tical manner. 

The  part  of  the  street  selected  for  this  work 
runs  from  Center  St.  east  toward  14th  St.,  a 
distance  of  356.1  ft.  It  is  19.5  ft.  between  gut- 
ters. The  soil  forming  the  subgrade  is  a 
coarse  gravelly  red  clay,  which  after  a  rain 
becomes  sticky  on  the  surface,  but  remains 
firm  below.  The  grade  here  is  light  and 
slopes  toward  the  west.  The  north  curb  is  6 
ins.  lower  than  the  south  curb,  because  of  the 
fact  that  the  District  constructs  its  cross 
sreets  on  the  same  grade  as  the  main  streets 
running  north  and  south.  Meridian  Place  is 
subjected  to  light  traffic  consisting  of  delivery 
wagons  and  pleasure  vehicles.  When  the  Office 
of  Public  Roads  assumed  supervision  of  the 
work,  all  grading  had  been  completed  and 
the  curbs  and  gutters  were  in  place.  The 
cost  data  given  in  this  report,  therefore,  in- 
clude the  cost  only  from  this  point  on. 

The  foundation  of  the  road  was  constructed 
in  two  courses,  the  first  of  which  consisted  of 
from  V2-in.  to  U/^-in.  broken  stone  placed  to 
a  depth  of  5  ins.  loose  upon  the  prepared 
subgrade.  After  this  course  had  been  rolled, 
until  firm  with  a  12-ton  3-wheel  roller, 
screenings  ranging  from  %  in.  to  dust  were 
applied,  and  the  surface  finished  as  in  ordinary 
macadam  road  work.    This  method  of  con- 


struction was  followed  in  the  preparation  of 
the  foundation  for  all  of  the  experiments. 

Common  labor  for  this  work  cost  $1.50  per 
8-hour  day;  foreman,  $4;  double  teams,  $4; 
a  5-ton  tandem  roller,  $8;  the  3-wheel  roller, 
$12 ;  and  a  "bug"  concrete  mixer,  $4  per  day. 
Stone  and  sand  cost  $2.50  per  cu.  yd.  delivered 
on  the  work.  The  oils  and  cement  were 
donated,  but  their  cost,  including  freight,  is 
given  in  the  cost  data.  The  following  ex- 
periments arc  given  in  the  order  in  which 
they  were  conducted,  while  the  corresponding 
sections  are  numbered  consecutively  from  sta- 
tion 0  at  Center  St.  running  east. 

Experiment  No.  1,  Section  No.  7. — Fluid 
Residual  Petroleum. — Section  No.  7  extends 
from  station  2  +  90.3  to  station  3  +  56.1  and 
is  65.8  ft.  in  length. 

A  stiff  mortar  of  1  part  cement  to  2  parts 
sand  was  first  prepared  by  hand  on  a  mixing 
board,  and  oil  to  the  amount  of  10  per  cent 
by  weight  of  the  cement  was  then  mixed  with 
the  mortar.  The  resulting  mixture  was  laid 
over  the  prepared  foundation  to  a  depth  of 
lVi  ins.  and  immediately  covered  with  broken 
stone,  similar  to  -that  used  in  the  foundation, 
to  a  depth  of  2Vz  ins.  One  side  of  the  street 
was  thus  laid  at  a  time  and,  when  about  20 
lin.  ft.  had  been  covered,  an  attempt  was 
made  to  force  the  stone  down  into  the  mortar 
by  rolling  it  with  the  5-ton  tandem  roller. 
After  the  entire  section  had  been  rolled,  it 
was  found  that  the  mortar  had  not  been 
worked  up  into  the  voids  of  the  stone  course 
sufficiently.  The  road  was,  therefore,  sprinkled 
and  again  rolled  in  the  hope  that  a  homogenous 
mixture  might  thus  be  made.  As  this  did  not 
give  the  desired  results,  it  was  decided  to 
grout  the  surface.  A  thin  mortar  of  the 
same  composition  as  that  previously  described 
was  therefore  prepared,  poured  over  the  sur- 
face, and  "broomed"  in.  This  last  process 
roughened  up  the  surface  somewhat,  but 
otherwise  the  section  was  finished  off  in  good 
condition  by  the  application  of  a  light  coat  of 
stone  screenings  running  from  Ys  in.  to  dust. 
The  characteristics  of  the  oil  used  in  this 
experiment  are  shown  in  Table  XXIN. 

table  xxix — Analysis  of  petroleum  residual 
oil  used  in  experiment  Aro.  1 — Oil- 
cement-concrete. 

Specific  gravity  25725°  C   0.936 

Viscosity  at  50"  C,  Engler,  100  c.c,  spe- 
cific   44.1 

Per  cent  of  loss  at  1G3°  C,  5  hours1  (20 

grams)    1.26 

Per  cent  of  bitumen  insoluble  in  S6°  B. 

paraffin  naphtha    1.99 

Per  cent  of  fixed  carbon   3.40 

Per  cent  of  bitumen  soluble  in  CS?.  air 

.  temperature  (total  bitumen)   99.92 

Organic  matter  insoluble  06 

Inorganic  matter   02 

100.00 

iFluid,  very  slightly  sticky;  too  soft  for  con- 
sistency test. 

Experiment  No.  2,  Section  No.  0. — Fluid 
Residual  Petroleum. — This  section  extends 
from  station  2  +  66  to  station  2  +  90.3  and 
is  24.3  ft.  in  length.  The  concrete  aggregate 
for  this  experiment  was  composed  of  a  IV2  .2  :4 
mixture  of  cement,  sand,  and  broken  stone. 
The  same  oil  as  described  in  experiment  No. 
1  was  added  to  the  extent  of  10  per  cent  by 
weight  of  the  cement,  after  a  mortar  of  the 
cement  and  sand  had  been  prepared  and  be- 
fore the  broken  stone  was  mixed  in.  The 
stone  in  this  and  the  following  experiments 
consisted  of  crushed  trap  ranging  from  1% 
ins.  to  %'  in.  in  diameter.  The  mixture  was 
laid  to  a  depth  of  2%  ins.  over  the  prepared 
foundation  and  tamped  until  the  mortar  flushed 
to  the  surface  and  filled  all  voids.  The  result- 
ing surface  was  not  troweled,  but  was  pur- 
posely left  somewhat  rough.  While  rolling  an 
adjoining  section  the  next  day.  the  roller  was 
run  over  this  surface,  causing  slight  cracks 
to  develop  in  places.  When  last  inspected,  on 
Jan.  31,  however,  no  evidence  of  these  cracks 
could  be  found. 

Experiment  No.  3,  Section  No.  5. — Fluid 
Residual  Petroleum. — Section  No.  5  extends 
from  station  2  +  21  to  station  2  +  66  and  is 
45  ft.  in  length.  In  this  and  the  following 
experiments  the  concrete  was  first  prepared 
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in  a  "bug"  mixer.  The  sand  or  stone  screen- 
ings, or  both,  as  the  case  might  be,  were  first 
placed  in  the  mixer  and  the  mixer  was  then 
driven  to  the  stone  pile,  so  that  the  cement 
and  fine  aggregate  were  mixed  dry.  Here 
the  proper  proportions  of  broken  stone,  water 
and  oil  were  added  and,  after  the  machine 
had  been  driven  about  500  ft.,  the  concrete 
was  dumped  upon  a  board.  As  it  was  not 
thoroughly  mixed,  it  was  then  turned  twice 
by  hand  before  shoveling  it  upon  the  road. 
After  it  had  been  placed  in  position,  it  was 
raked  with  the  back  of  steel  rakes  to  the  de- 
sired grade  and  crown. 

In  this  experiment  the  same  oil  as  de- 
scribed in  experiment  No.  1  was  used  to  the 
extent  of  10  per  cent  by  weight  of  the  cement, 
and  an  attempt  was  made  to  use  stone  screen- 
ings in  place  of  sand.  The  first  batch  was 
composed  of  cement,  stone  screenings,  and 
broken  trap  rock,  in  the  proportions  IV2  :2 :4. 
As  the  voids  of  this  mixture  were  not  well 
filled,  the  proportions  were  changed  to  IV2 : 
3:4  for  the  remainder  of  this  section.  Tamp- 
ing failed  to  bring  the  mortar  uniformly  to 
the  surface,  and  so  the  section  was  rolled 
with  this  object  in  view.  As  this  did  not  pro- 
duce the  desired  result,  a  cement  grout  sim- 
ilar to  that  used  in  experiment  No.  1  was 
poured  over  the  first  20  ft.  of  this  section  ad- 
joining section  6  and  "broomed"  in.  The  re- 
maining 25  ft.  of  the  section  were  thoroughly 
tamped  and  troweled  off  with  the  back  of  a 
shovel. 

Experiment  No.  4,  Section  No.  4. — Fluid 
Residual  Petroleum. — Section  No.  4  extends 
from  station  1+84  to  station  2  +  21  and  is 
37  ft.  in  length.  As  the  screenings  used  in 
experiment  No.  3  did  not  produce  as  dense 
an  aggregate  as  desirable,  it  was  thought  well 
to  replace  a  part  of  them  with  sand.  The 
proportion  of  1V&:1:2:4  of  cement,  sand, 
screenings,  and  broken  stone  was  then  de- 
cided upon  for  this  experiment.  This  aggre- 
gate was  also  used  in  the  three  succeeding 
experiments.  The  same  oil  as  described  in 
experiment  No.  1  was  used  in  this  experiment 
to  the  extent  of  15  per  cent  by  weight  of 
the  cement.  The  concrete  was  laid  and  tamped 
in  the  manner  previously  described  and  fin- 
ished off  with  the  back  of  a  shovel. 

Experiment  No.  5,  Section  No.  3. — Cut-back 
Petroleum  Residue. — Section  No.  3  extends 
from  station  1  +  16  to  station  1  +  84  and  is 
68  ft.  in  length.  This  experiment  was  identi- 
cal in  every  respect  with  experiment  No.  4, 
except  that  a  different  oil  product  was  used 
to  the  extent  of  15  per  cent  by  weight  of  the 
cement.  The  properties  of  this  oil  are  given 
in  Table  XXX. 

After  laying,  no  difference  between  this 
section  and  section  No.  4  could  be  noticed,  ex- 
cept that  the  surface  of  the  latter  was  slightly 
lighter  in  color. 

Experiment  No.  6,  Section  No.  2. — Cut-back 
Petroleum  Residue. — Section  No.  2  extends 
from  station  0  +  43.6  to  station  1  +  16  and 
is  72.4  ft.  in  length.  This  experiment  is  iden- 
tical with  experiment  No.  5,  with  the  excep- 
tion that  the  cut-back  oil  was  used  to  the 
extent  of  10  per  cent  by  weight  of  the  cement 
instead  of  15  per  cent. 

Experiment  No.  7,  Section  No.  1. — Plain 
Cement-Concrete. — Section  No.  1  extends  from 
station  0  +  4.2  to  station  0  +  43.6  and  is  39.4 
ft.  in  length.    In  this  experiment  the  cement- 


TABLE  XXX.— ANALYSIS  OF  CUT-BACK  PE- 
TROLEUM  RESIDUE1   USED    IN  EX- 
PERIMENT NO.  5— OIL-CEMENT  - 
CONCRETE. 

Specific  gravity  25°/25°  C   0.962 

Flash  point  °C  open-cup  method   35° 

Burning  point  °C,  open-cup  method   170° 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)   13.23 

Penetration  of  residue2  (No.  2  N,  5  sec- 
onds, 100  grams,  25°  C.)   116° 

Per  cent  of  bitumen  insoluble  in  86°  B. 

paraffin  naphtha    18.16 

Per  cent  of  fixed  carbon   8.90 

Per  cent  of  bitumen  soluble  in  CS2.  air 

temperature  (total  bitumen)   99.85 

Organic  matter  insoluble  12 

Inorganic  matter   03 


100.00 


iViscous,  fluid,  sticky;  too  soft  for  penetra- 
tion determination.    Semisolid,  sticky. 

concrete  was  prepared  and  laid  in  exactly  the 
same  manner  as  sections  Nos.  3,  4,  5,  and  6, 
except  that  no  oil  was  used  in  the  mixture. 
This  was  done  for  the  purpose  of  comparing 
ordinary  Portland  cement-concrete  with  the 
oil-cement-concretes. 

Summary  of  Experiments  with  Oil-Cement- 
Concrete. — In  the  work  described  it  was  found 
that  the  concrete  could  be  handled  best  when 
made  sufficiently  wet  for  the  mortar  to  flush 
to  the  surface  upon  tamping,  but  not  so  wet 
that  it  would  not  hold  its  shape  after  being 
tamped.  The  best  surface  finish  was  obtained 
by  troweling  the  wet  concrete  with  the  back  of 
a"  flat  No.  2  shovel  until  smooth  and  uniform. 

All  of  the  sections  were  closed  to  traffic  for 
at  least  seven  days  after  being  laid  and  they 
were  sprinkled  with  water  daily  during  this 
time.  A  thin  layer  of  sand  was  spread  over 
the  surface  from  station  0  +  4.2  to  station  2  + 
40  and  a  thin  layer  of  stone  screenings  rang- 
ing from  V2  in.  to  dust  was  spread  from  sta- 
tion 2  +  40  to  station  3  +  56. 

When  last  inspected,  on  Jan.  31,  all  of  these 
sections  were  in  excellent  condition,  although 
the  street  was  covered  with  a  light  coat  of 
mud  brought  in  from  other  roads.  No  impor- 
tant difference  between  the  sections  could  be 
seen  at  that  time  and  a  considerable  period  of 
time  will  probably  be  required  to  determine 
what  practical  differences  if  any  do  exist. 
The  materials  and  cost  data  for  these  experi- 
ments are  given  in  Table  XXXI. 

OIL-CEMENT-CONCRETE — EXPERIMENTS     AT  NEW 
YORK,  N.  Y.,  1910. 

The  experiments  at  New  York  City  were 
conducted  by  the  Office  of  Public  Roads  dur- 
ing the  months  of  May  and  June,  in  co-opera- 
tion with  the  Bureau  of  Engineering  and  Con- 
struction of  the  Borough  of  Richmond,  New 
York  City,  for  the  purpose  of  ascertaining 
the  value  of  oil-cement-concrete  as  a  road  ma- 
terial. 

The  road  selected  was  that  part  of  Innis  St. 
at  Elm  Park  Station,  Staten  Island,  running 
east  from  Morning  Star  Road  to  John  St. 
This  street  is  subjected  to  medium  traffic, 
consisting  of  drays,  delivery  wagons,  and 
automobiles.  The  oils  for  these  experiments 
were  donated  by  two  oil  companies,  and  the 
cement  was  furnished  by  four  manufacturers 
through  the  Association  of  American  Portland 
Cement  Manufacturers.  The  Borough  of 
Richmond,  New  York  City,  furnished  labor, 
sand,  and  stone,  while  the  Office  of  Public 
Roads  paid  the  freight  on  both  the  oil  and 


cement,   and   furnished    supervision    of  the 

work. 

The  foundation  for  the  wearing  course  of  oil- 
cement-concrete  was  prepared  by  first  picking 
and  leveling  the  rough  places  of  the  old  mac- 
adam surface.  The  old  cobblestones  were  re- 
moved from  the  gutters  and,  after  the  curb- 
ing had  been  cut  and  reset  in  cement, 
the  gutters  were  relaid  with  oil-cement- 
concrete,  leveled,  and  tamped  solid.  The 
old  material  was  allowed  to  conform  to 
the  original  surface,  and  no  attempt  was 
made  to  obtain  a  uniform  crown  in  the  founda- 
tion. The  concrete  surface  was  laid  upon 
the  foundation  as  nearly  as  possible  4  ins. 
made  to  obtain  a  uniform  crown  in  the  founda- 
tion and  to  the  fact  that  the  concrete  was 
placed  somewhat  deeper  in  the  gutters,  it 
probably  averaged  about  4Yz  ins.  in  thick- 
ness over  the  entire  roadway,  which  was  32 
ft.  wide  between  gutters. 

A  mixer  of  the  old  Smith  type,  driven  by 
a  small  steam  engine,  was  used  in  mixing  the 
concrete.  The  desired  mixture  was  obtained 
by  placing  the  sand  and  cement  in  the  ma- 
chine and  adding  enough  water  to  form  a 
thin  mortar.  A  bucket  of  oil  was  then  added 
alternately  with  a  barrow  of  stone,  until  suf- 
ficient oil  for  the  batch  had  been  consumed. 
The  remainder  of  the  stone  was  then  added. 
As  the  mixer  did  not  satisfactorily  mix  this 
last  addition  of  stone  with  the  mortar,  a  bar- 
row of  sand,  cement,  and  oil  matrix  was 
taken  from  the  front  part  of  the  machine  and 
dumped  into  the  batch  again,  and  the  mixing 
process  was  then  continued.  When  thorough- 
ly mixed,  the  concrete  was  dumped  on  a 
board,  shoveled  into  barrows,  and  wheeled 
to  the  road.  It  was  found  that,  as  far  as  the 
mixture  was  concerned,  it  made  no  difference 
in  what  manner  the  material  entered  the  ma- 
chine, and  the  foregoing  method  was  adopted 
as  the  quickest  way  of  mixing  a  batch. 

Each  batch  consisted  of  1  bbl.  of  cement,  8 
cu.  ft.  of  sand,  16  cu.  ft.  of  crushed  stone 
ranging  from  IY21  ins.  to  %  in.  in  diameter, 
together  with  the  proper  amount  of  oil.  The 
concrete  was  tried  both  wet  and  comparatively 
dry.  It  was  found  that  a  dry  mixture  was 
difficult  to  tamp  in  such  a  way  as  to  flush 
the  voids  full  of  mortar.  On  the  other  hand, 
if  very  wet,  it  would  not  hold  its  shape  and, 
upon  drying  out,  the  formation  of  hair  cracks 
could  be  noticed.  The  best  results  were  ob- 
tained by  adding  as  much  water  as  the  con- 
crete could  contain  without  losing  its  shape 
when  placed  upon  the  road.  The  road  was 
closed  to  traffic  for  seven  days  after  com- 
pletion. 

For  this  work  common  labor  cost  $1.85  per 
9-hr.  day ;  superintendent-foreman,  $6 ;  dou- 
ble teams,  $4  per  day;  and  the  concrete 
mixer,  $35  per  week.  Sand  cost  $1.15  per  cu. 
yd.  delivered  at  the  mixer,  and  broken  stone 
$1.50  per  cu.  yd.  Although  the  cement  was 
donated,  a  cost  of  $1.32  per  bbl.  delivered  at 
the  mixer  is  included  in  the  cost  data. 

Experiment  No.  1,  Section  No.  1. — Fluid 
Residual  Petroleum. — Section  No.  1  begins  at 
Morning  Star  Road  station  O  and  runs  east 
for  a  distance  of  163  ft.  In  this  experiment  a 
fluid  residual  petroleum,  similar  to  that  em- 
ployed in  the  experiments  at  Washington,  D. 
C,  was  used  to  the  extent  of  15  per  cent  by 
weight  of  the  cement.  The  mixture  was 
spread  with  the  back  of  a  steel  rake  and 
tamped  until  the  mortar  flushed  to  the  sur- 


TABLE  XXXI  - MATERIALS  AND  COST  DATA  OF  EXPERIMENTS  WITH  OIL- CEMENT-CONCRETE  AT  "WASHINGTON. 
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TABLE  XXXII. — ANALYSIS  OF  PETROLEUM 
RESIDUAL  OIL  USED  IN  EXPERIMENT 


NO.  1. 

Specific  gravity  25°/25°  C   0.938 

Viscosity  at  50°  C,  Engler,  100  c.c,  spe- 
cific   45.1 

Per  cent  of  loss  at  163°  C.  5  hours1  (20 
grams)   87 

Per  cent  of  bitumen  insoluble  in  86°  B. 

paraffin  naphtha    1.99 

Per  cent  ot  fixed  carbon   2.85 


Per  cent  of  bitumen  soluble  in  CS2,  air 

temperature  (total  bitumen)   99.90 

Organic  matter  insoluble  08 

Inorganic  matter   02 


100.00 

'Fluid,  very  slightly  sticky;  too  soft  for  con- 
sistency test. 


face.  The  surface  was  not  troweled,  but  was 
purposely  left  rather  rough.  Each  morning 
the  work  of  the  preceding  day  was  covered 
with  about  %  in.  of  loose  sand  and  was 
wetted  down  in  order  to  keep  the  concrete 
moist. 

The  properties  of  the  oil  used  in  this  ex- 
periment are  given  in  Table  XXXII. 

Experiment  No.  2,  Section  No.  2. — Fluid 
Residual  Petroleum. — Section  No.  2  extends 
from  station  1+63  to  station  2+40,  a  dis- 
tance of  77  ft.  This  experiment  was  idenitcal 
with  experiment  No.  1,  except  that  another 
brand  of  Portland  cement  was  used  and  that 
the  fluid  residual  petroleum  was  added  to  the 
extent  of  10  per  cent  by  weight  of  the  ce- 
ment. The  only  difference  noted  between  this 
section  and  section  No.  1  was  that  the  con- 
crete seemed  to  set  somewhat  faster  in  the 
former. 

Experiment  No.  3,  Section  No.  3. — Cut-back 
Petroleum  Residue. — Section  No.  3  extends 
east  from  station  2+40  to  station  3+40.5,  a 
distance  of  100.5  ft.  In  this  experiment  still 
another  brand  of  Portland  cement  was  used 
and  a  cut-back  petroleum  residuum  was  added 
to  the  extent  of  18%  per  cent  by  weight  of 
the  cement.  The  first  40  ft.  of  this  section 
were  laid  in  exactly  the  same  manner  as  pre- 
viously described,  but  the  remainder  did  not 
receive  the  sand  covering.  For  the  last  20 
ft.  the  concrete  was  made  very  wet,  lightly 
tamped,  troweled  with  the  back  of  a  shovel, 
and  floated  with  a  straight  edge  from  crown 
to  curb.  After  a  few  days  a  number  of  hair 
cracks  were  noticed  in  the  last  20  ft.  The 
concrete  "set  up"  slowly  as  compared  with 
the  two  preceding  sections.  The  properties  of 
the  oil  used  in  this  experiment  are  shown  in 
Table  XXXIII. 

Experiment  No.  4,  Section  No.  4. — Cut-back 
Petroleum  Residue. — Section  No.  4  extends 
from  station  3+40.5  to  station  4+44,  a  dis- 
tance of  103.5  ft.  In  this  experiment  a  fourth 
brand  of  Portland  cement  was  used  with  the 
cut -back  oil  to  the  extent  of  18%  per  cent  by 
weight.  The  work  was  quite  similar  to  that 
described  in  experiment  No.  3.  Where  the 
mixture  was  made  wet  and  finished  as  in  the 
latter  part  of  section  No.  3,  cracks  developed 
as  before.  One  of  these  cracks  extended 
across  the  entire  width  of  the  road  at  station 
3+55.  When  this  was  noticed,  the  mixture 
for  the  last  15  ft.  of  this  section  was  made 
less  wet  and  tamped  hard  before  troweling  it. 
Even  under  these  conditions  two  short  cracks 
about  3  ft.  in  length  developed.  Only  the 
first  10  ft.  of  this  section  were  covered  with 
sand. 

Summary  of  Experiments  at  New  York,  N. 
Y. — When  last  inspected,  on  Jan.  21,  the  oil- 


cement-concrete  work  at  New  York  did  not 
appear  as  satisfactory  as  that  done  at  Wash- 
ington. The  division  line  between  each  day's 
work  was  plainly  apparent,  and  the  entire  sur- 
face was  rather  rough  and  uneven.  Inspection 
was  made  shortly  after  a  rain  and  the  road 
appeared  in  somewhat  better  condition  than 
when  previously  inspected  during  dry  weath- 
er in  October.  Sections  Nos.  1  and  2  were  in 
better  condition  than  the  other  two.  On  sec- 
tion No.  1  a  crack,  evidently  due  to  a  poor 
joint  between  two  days'  work,  was  noticed 
extending  across  the  road  at  station  1+20. 
From  station  1+48  to  station  1+52  a  number 
of  cup-shaped  depressions  were  noted,  al- 
though the  concrete  at  these  places  appeared 
sound.  At  station  1+52  another  crack  had 
developed  across  the  road,  but  from  this  point 
on  for  a  distance  of  60  ft.  the  surface  was 
in  excellent  condition. 

At  station  1+63  no  change  in  the  surface 
was  noted  where  section  No.  2  begins.  At 
station  2+18  a  crack  had  formed  across  the 
road,  but  had  been  filled  with  dirt  and  sand 
so  that  it  was  hardly  noticeable.  At  station 
2+30  the  road  had  been  cut  transversely  for 


TABLE  XXXIII.— ANALYSIS  OF  CUT-BACK 
PETROLEUM  RESIDUE  USED  IN 


EXPERIMENT  NO.  5. 

Specific  gravity  25°/25°  C   0.957 

Flash  point,  °C,  open-cup  method   34° 

Burning  point,  °C,  open-cup  method   149° 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)    15.23 

Penetration  of  residue2  (No.  2  N,  5  sec- 
onds, 100  grams,  25°  C.)   111° 

Per  cent  of  bitumen  insoluble  in  86°  B. 

paraffin  naphtha    17.44 

Per  cent  of  fixed  carbon   8.20 


Per  cent  of  bitumen  soluble  in  CS2,  air 

temperature  (total  bitumen)    99.84 

Organic  matter  insoluble   .09 

Inorganic  matter    .07 


100.00 

Viscous,  fluid,  sticky;  too  soft  for  penetra- 
tion determination.    2Semisolid,  sticky. 


the  purpose  of  laying  a  pipe,  and  the  trench 
thus  made  had  been  filled  merely  with  the 
loose  material  which  had  been  taken  out. 
From  this  cut  a  longitudinal  crack  was  no- 
ticed extending  to  station  2+40. 

On  section  No.  3  the  surface  from  station 
3+03  to  station  3+20  was  rather  crumbly  and 
could  be  dug  into  with  a  knife  to  some  extent. 
From  station  3+20  to  station  3+40  the  con- 
crete was  very  crumbly,  and  in  fact  was 
scarcely  better  than  ordinary  macadam.  The 
stone  fragments  of  the  concrete  at  this  point 
could  be  readily  removed  with  a  pocketknife. 
This  was  the  worst  section  of  the  four. 

On  section  No.  4  three  transverse  cracks 
filled  with  dirt  were  noticed  between  stations 
3+40.5  and  3+90.  Between  these  stations 
the  concrete  was  found  to  be  rather  crumbly. 
From  station  3+90  onward  this  section  was 
in  better  condition,  but,  while  the  concrete 
could  scarcely  be  called  crumbly,  it  could  be 
readily  scratched  with  a  knife. 

The  materials  and  cost  data  for  these  ex- 
periments are  given  in  Table  XXXIV. 

OIL-CEMENT-CONCRETE. — EXPERIMENTS   AT  RIDGE- 
WOOD,  N.  J.,  1910. 

During  the  months  of  April  and  May  two 
experiments  with  oil-cement-concrete  in  the 
construction  of  bridge-floor  surfaces  were 
conducted  at  Ridgewood,  N.  J.,  in  co-opera- 
tion with  the  county  highway  engineer  of 
Bergen  County.    These  were  the  first  prac- 


TABLE  XXXV. — ANALYSIS  OF  PETROLEUM 
RESIDUAL   OIL  USED  IN  EXPERI- 


MENT NO.  1. 

Specific  gravity  25°/25°  C   0.937 

Viscosity  at  50°  C,  Engler,  100  c.c,  spe- 
cific   41.1 

Fer  cent  of  loss  at  163°  C,  5  hours1  (20 
grams)    1.10 

Per  cent  of  bitumen  insoluble  in  86°  B. 
paraffin  naphtha    2.16 

Per  cent  of  fixed  carbon   3.40 


Per  cent  of  bitumen  soluble  in  CS2,  air 

temperature  (total  bitumen)   99.94 

Organic  matter  insoluble  03 

Inorganic  matter   03 


100.00 

'Fluid,  very  slightly  sticky;  too  soft  for  con- 
sistency test. 


tical  experiments  with  oil-cement-concrete 
made  by  the  office,  and  were  quite  similar  to 
those  conducted  at  New  York  and  Washing- 
ton, D.  C,  which  have  already  been  described. 

In  both  of  these  experiments  the  old  wood- 
en bridge  floors  were  replaced  with  Portland 
cement-concrete  laid  on  iron  sheathing  and 
reinforced  with  "chicken  wire."  The  con- 
crete was  laid  6V2  ins.  thick  at  the  center 
and  tapered  to  4V2  ins.  at  the  sides,  giving  an 
average  thickness  of  5%  ins.  Only  the  upper 
layer  of  from  IV2  to  2  ins.  of  this  concrete 
contained  oil. 

For  this  work  common  labor  cost  $2.25  per 
9-hour  day,  and  foreman  $6  per  day.  Cement 
cost  37  cents  per  bag,  sand  80  cents  per  cu. 
yd.,  and  crushed  stone  $2.50  per  cu.  yd.,  de- 
livered on  the  work. 

Experiment  Aro.  1. — Fluid  Residual  Petro- 
leum.— The  bridge  on  which  this  experiment 
was  tried  is  on  Paramus  Road,  crossing  Sad- 
dle River.  It  is  37  ft.  in  length  and  19  ft.  in 
width,  with  a  floor  surface  of  75  sq.  yds. 

The  oil-cement-concrete  surface  was  placed 
continuously  with  the  rest  of  the  concrete  in 
the  following  manner:  After  a  few  batches 
of  the  ordinary  concrete  had  been  laid  and 
tamped,  and  while  it  was  still  wet,  a  batch  of 
the  oil-cement-concrete  was  prepared  and 
placed  upon  the  surface  to  a  depth  of  from 
IV2  to  2  ins.  It  was  then  tamped  until  the 
mortar  flushed  to  the  surface.  By  this  means 
the  two  layers  set  together  in  a  single  course. 

The  oil-cement-concrete  was  mixed  by  hand 
upon  a  mixing  board  and  shoveled  into  place. 
It  was  composed  of  Portland  cement,  bank 
sand,  and  crushed  trap  rock,  ranging  from  % 
in.  to  %  in.  in  diameter  in  the  proportion  of 
1:2:4.  The  sand  and  cement  were  first  mixed 
into  a  stiff  mortar,  to  which  was  added  a 
fluid  residual  petroleum  to  the  extent  of  15 
per  cent  by  weight  of  the  cement.  The  stone 
was  next  added  and  mixed  in.  After  the  con- 
crete had  been  placed  and  tamped,  one-half 
of  the  surface  was  covered  with  a  thin  coat- 
ing of  sand  and  one-half  with  stone  screen- 
ings. The  bridge  was  closed  to  traffic  for  10 
days  and  during  that  time  the  surface  was 
kept  damp  by  sprinkling  it  each  day  with 
water.  After  the  concrete  had  set  it  was 
given  a  light  surface  treatment  of  the  same  oil 
at  the  rate  of  Vs  gal.  per  sq.  yd.  and  sufficient 
sand  was  applied  to  take  up  any  excess  of  oil. 

The  properties  of  the  oil  used  in  this  ex- 
periment are  given  in  Table  XXXV. 

Experiment  No.  2. — Cut-back  Petroleum 
Residue. — The  bridge  on  which  this  experi- 
ment was  tried  is  on  Harrison  Avenue  cross- 
ing Hohokus  River.  It  is  25  ft.  in  length  and 
37  ft.  in  width,  with  a  floor  surface  of  103 
sq.  yds. 


TABLE  XXXIV.— MATERIALS  AND  COST  DATA  OF  EXPERIMENT  S  WITH  OIL-CEMENT-CONCRETE  AT  NEW  YORK,  X.  Y. 


-Descriplion- 


-Quantity  of  material- 


-Cost  data  (cents  per  square  yard)- 


— Total  cost — 
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This  experiment  was  practically  identical 
with  experiment  No.  1,  with  the  exception 
that  in  place  of  the  fluid  residual  petroleum 
a  cut-back  petroleum  residue  was  used  to  the 
extent  of  18  per  cent  by  weight  of  the  cement. 

The  properties  of  this  product  are  shown  in 
in  Table  XXXVI. 

This  oil  was  not  applied  to  the  finished 
concrete  surface,  as  in  experiment  No.  1,  but 
later  Harrison  Ave.  was  oiled  by  the  town 
with  a  light  petroleum  product  and  at  that 
time  the  bridge  surface  was  also  oiled. 

Summary  of  Experiments  at  Ridgezuood,  N. 
J. — When  last  inspected,  on  Jan.  21,  both  of 
these  bridge  surfaces  were  in  good  condition. 
The  Paramus  Road  Bridge  showed  a  rather 
rough  mosaic  surface,  free  from  cracks.  The 
covering  of  oil,  sand,  and  screenings  had  been 
largely  pushed  to  the  sides  and  a  considerable 
amount  of  mud  had  been  deposited  upon  the 
sruface  by  passing  vehicles.  The  approach 
at  the  west  end  had  been  badly  rutted  by 


TABLE   XXXVI. — ANALYSIS    OF  CUT-BACK 
PETROLEUM   RESIDUE2  USED  IN 
EXPERIMENT  NO.  2. 


Specific  gravity  25725°  C   0.962 

Per  cent  of  loss  at  163°  C,  5  hours  (20 

grams)    13.38. 

Penetration  of  residue3  (No.  2  N,  5  sec- 
onds, 100  grams,  25°  C.)   Ill* 

Per  cent  of  bitumen  insoluble  in  86°  B. 

paraffin  naphtha    18.05 

Per  cent  of  fixed  carbon   8.55 


Per  cent  of  bitumen  soluble  in  CS2,  air 

temperature  (total  bitumen)   99.85 

Organic  matter  insoluble   .12 

Inorganic  matter   03 


100.00 


2Viscous,  fluid,  sticky;  too  soft  for  penetra- 
tion determination. 
3Semisolid,  sticky. 


heavy  traffic  and  the  beginning  of  the  concrete 
had  spalled  somewhat  at  this  point  because  of 


the  impact  of  vehicles.  There  was  no  evi- 
dence of  cracks,  but  two  small  spots  appeared 
rather  soft  when  scratched  with  a  knife.  The 
Harrison  Ave.  Bridge  was  in  excellent  con- 
dition when  inspected  at  this  time.  An  oil- 
earth  mat  about  3/16  in.  thick  was  evenly  dis- 
tributed over  the  surface  and  there  was  no 
evidence  of  cracks  where  this  mat  was 
scraped  away.  At  these  places,  however,  the 
concrete  appeared  somewhat  soft  under  a 
knife.  Both  approaches  were  in  excellent  con- 
dition and  no  spalling  was  noticed  at  the 
juncture  of  the  road  and  bridge  surfaces.  Ap- 
parently the  traffic  over  this  bridge  is  not  as 
heavy  as  over  the  Paramus  Road  Bridge. 

It  was  a  difficult  matter  to  obtain  the  exact 
itemized  cost  data  for  these  experiments  be- 
cause of  the  fact  that  the  foundation  and  the 
wearing  surface  were  laid  almost  simultane- 
ously. Table  XXXVII  will,  however,  show 
the  approximate  cost  of  the  wearing  surface 
of  oil-cement-concrete: 


TABLE  XXXVII.— MATERIALS  AND  COST  DATA  OF  EXPERIMENTS  WITH  OIL- CEMENT -CONCRETE  WEARING  SURFACE  AT 

WOOD,  N.  J. 

 Description  Quantity  of  material  
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WATER-WORKS     AND     SEWERS  SECTION 


Method  and  Cost  of  Making  a  Water 

Waste  Survey  and  the  Results 

Obtained,  Memphis,  Tenn. 

Late  in  1909  the  Board  of  Water  Commis- 
sioners of  Memphis  decided  to  make  a  study 
of  water  wastes  of  various  kinds,  along  the 
city's  distribution  system,  with  a  view  of  cur- 
tailing the  waste.  Figure  1  shows  the  location 
of  the  districts  investigated.  Population  sta- 
tistics were  gathered  during  the  winter  of 
1909-10  and  field  measurements  of  waste  were 
begun  in  April  of  1910.  The  work  was  done 
under  the  direction  of  the  Engineering  De- 
partment and  the  following  data  are  adapted 
from  the  report  of  Carl  E.  Davis,  Resident 
Engineer. 

Method  of  Investigation. — The  method  em- 
ployed is  what  is  known  as  the  Deacon  Sys- 
tem, which  has  long  been  used  abroad,  and  in 
detail  is  as  follows : 

When  the  area  to  be  investigated  is  defined 
a  complete  list  of  all  the  connections,  metered 
and  unmetered  in  the  district  is  obtained  from 
the  records  kept  by  the  department.  The 
amount  of  water  passing  through  each  meter 
is  obtained  from  the  meter  department,  and 
from  the  census  taken  by  this  division  the 
number  of  persons  supplied  by  each  connec- 
tion is  obtained.  From  this  data  the  average 
per  capita  metered  consumption  is  computed. 

While  the  record  for  the  district  is  being 
compiled  all  the  valves  in  the  district  arc  in- 
spected and  those  not  in  good  condition  re- 
ported to  the  street  department  for  repairs. 

When  this  preliminary  work  is  finished  the 
valves  along  the  boundary  of  the  district  arc 
closed;  a  pitometcr  is  installed  on  the  supply 
main  feeding  the  district  and  the  water  con- 
sumed by  the  district  is  measured  for  a  period 
of  about  seven  days.  From  this  test  the  aver- 
age daily  consumption  and  the  consumption 
during  the  night,  when  the  use  of  water  is 
low,  is  determined. 

If  the  amount  of  water  consumed  is  abnor- 
mal the  district  is  subdivided  and  the  con- 
umption  of  earh  subdivision  measured.  The 
subdivisions  showing  abnormal  rates  are  se- 
lected and  tested  as  follows: 

A  pitometcr  is  put  in  operation  on  a  supplv 
main  feeding  the  sub-district,  with  the  boun- 


dary valves  closed.  The  area  is  then  nar- 
rowed down  in  successive  steps  by  closing  the 
interior  valves  and  opening  the  boundary 
valves.  In  this  manner  sections  are  cut  off 
until  the  smallest  division  is  reached.  As  each 
section  is  cut  off  a  simultaneous  drop  in  the 
flow  is  indicated  by  the  pitometer.  The  drop 
or  amount  of  decrease  in  the  flow  is  the  vol- 
ume of  water  used  by  the  portion  cut  off.  By 
this  means  the  unaccounted  for  consumption 


is  located  between  valves.  These  tests  are 
made  between  the  hours  of  1  and  5  a.  m.,  for, 
at  that  time,  the  consumpti©n  is  at  a  minimum 
and  the  rate  of  flow  usually  nearly  constant. 

The  sections  using  the  unaccounted  for 
amount  are  inspected  by  testing  out  each  con- 
nection with  the  water  phone.  This  enables 
the  inspector  to  detect  any  leaks,  whether  in 
fixtures  or  in  the  service  pipe  below  the  sur- 
face.   He  is  also,  very  often,  able  to  detect 
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TABLE  I. — RESULTS  OF  WASTE  WATER  INSPECTION  AT 


District  Number.  1 

Area  in  acres    134 

Metered  population   1.N09 

Unmetered  population    2,053 

Total  population    3,862 

Metered  supply,  gals,  per  day   50,457 

Unmetered  supply,  gals,  per  day   223,543 

Total  supply,  gals,  per  day   274,000 

Metered  consumption  per  capita,  gals  per  day   28 

Unmetered  consumption  per  capita,  gals,  per  day   108 

Miles  of  mains   4.5 

Number  of  connections   459 

Property  leaks   ■   10 

Leaky  supply  pipes   7 

Leaks  in  mains  ■  

Leaking  valves    2 

Leaking  fire  hydrants  •   3 

Leaking  flush  tanks   8 

Total  number  01"  leaks  •   30 

Number  of  stop  boxes  cleaned  out   15 

Number  of  connections  inspected   459 

Number  of  flush  tanks  inspected   11 

Consumption  per  capita  before  inspection  (gals,  per  day)   71 

Consumption  per  capita  after  inspection  (gals,  per  day)   62 

Total  consumption  after  making  repairs   239,000 

Reduction   in  consumption  •   35,000 

Percentage  of  original  consumption  saved   13 
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292,000 
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District  I:  Part  west  of  Second  St.  (see  map) 
■  a  manufacturing  district;  remainder  occupied 
B  thrifty  population  owning  homes  as  a  rule  and 
Dlumbing  in  good  repair.  District  2:  Almost  en- 
Bely  occupied  by  middle  class  residences  with 


a  few  small  suburban  stores.  District  3:  Large- 
ly business  district,  but  also  contains  a  number 
of  low-class  tenements.  District  4:  Northern 
and  western  parts  occupied  by  sawmills  and 
lumber  yards;   remainder  by  a  good  class  of 


MEMPHIS,  TENN.,  1910. 

4  5             6  7  Totals. 

205  115           170  90  1,170 

2,689  1,036  2,448   
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suburban  residences.    District  5:  Mostly  colored 

tenement  houses.  District  6.  Northern  and  east- 
ern   sections,    poor    class    of   rental  property; 

southern  and  western  sections,  good  class  of 
residences.    District  7:  Business  district. 


eaks  in  the  main  in  the  vicinity  of  the  con- 
nection being  inspected. 

Where  leaks  are  found  within  property 
nnes  the  owners  are  given  notice  to  make  re- 
pairs. Other  leaks  located  are  reported  to  the 
street  department.  After  repairs  are  made  the 
sub-district  is  again  tested  at  night,  and  if  the 
jnaccounted  for  consumption  is  still  large 
;nough  to  justify  it,  the  main  is  uncovered 
n  different  places  until  the  source  of  waste  is 
ocated. 

After  each  sub-district  is  tested  in  this  man- 
ner and  all  leaks  that  can  be  located  are  re- 
jaired,  the  consumption  of  the  entire  district 
s  again  measured  for  a  period  of  several  days 
:o  determine  the  amount  of  water  saved. 

Sources  of  Leakage. — The  principal  sources 
)f  leakage  found  may  be  briefly  described  as 
Follows:  (1)  Wrought  iron  supply  pipes; 
(2)  Service  pipes;  (3)  House  fixtures;  (4) 
Fire  hydrants;  (5)  Flush  tanks. 

It  was  apparent  soon  after  the  beginning  of 
:he  work  of  inspection  that  the  flush  tanks 
were,  in  almost  every  instance,  wasting  water, 
some  more  than  others.  After  the  inspection 
:>f  the  first  six  districts  the  department  decided 
:o  have  all  the  tanks  in  the  city  inspected  at 
Dnce,  and  employed  men  for  that  purpose, 
under  the  direction  of  the  secretary  of  the 
lepartment.  Up  to  this  time  67  flush  tanks 
bave  been  inspected  by  the  pitometer  division, 
of  which  9  were  found  discontinued  and  the 
remaining  58  wasting  106,000  gals,  per  day, 
in  average  of  1,827  gals,  per  day  per  tank. 
If  the  remaining  307  operating  tanks  in  the 
:ity  are  wasting  water  at  the  same  rate,  re- 
pairing them  would  make  a  saving  of  561,000 
gals,  per  day.  While  the  inspection  of  these 
tanks  was  not  made  by  the  pitometer  division, 
the  necessity  for  it  was  shown  by  previous 
inspection  made  by  this  division. 

The  mains  were  found  in  good  condition,  all 
the  leaks  located  in  them  being  joint  leaks. 
In  most  cases  these  leaks  were  caused  by 
the  jarring  of  street  cars. 

Table  I  shows  the  results  of  the  investiga- 
tion. The  reader's  attention  is  called  to  the 
last  line  of  the  table  showing  the  percentage 
of  the  original  consumption  saved  by  making 
repairs. 

Cost. — The  amount  charged  against  the  pito- 
meter work  for  the  year  1910  was  $4,251.82, 
which  included  cost  of  tools  and  the  expenses 
of  gathering  census  statistics,  of  which  there 
are  enough  on  hand  for  the  coming  year's 
work.  Valuing  the  water  saved  at  $40  per 
1,000,000  gals.,  the  amount  saved  for  the  year 
is  approximately  $5,900,  a  saving  of  $1,648.18 
for  the  year.  With  a  slight  increase  in  the 
force,  the  pitometer  can  be  worked  much  more 
efficiently,  thereby  decreasing  the  cost  of  the 
survey  per  thousand  gallons. 


Standard  Plans  and  Specifications  for 

Sewers,  Seattle,  Wash. 

The  city  of  Seattle,  Wash.,  through  its  City- 
Engineer,  Mr.  R.  H.  Thomson,  and  its  Board 
of  Public  Works,  has  formulated  complete 
standard  plans  and  specifications  for  the  vari- 
ous classes  of  municipal  structures  employed. 
These  standards  are  interesting  as  showing 
the  practice  of  a  large  municipality  in  its  city 
engineering  work  and  as  a  source  of  sugges- 
tion for  the  engineers  of  other  municipalities. 
Incidentally  too  they  are  worth  notice  as  an 
example  of  business  management  and  system- 
atic organization  in  city  engineering.  For 
these  reasons  we  published  in  our  issue  of 
July  5  the  standards  for  grading,  in  our  is- 
sue for  July  12  the  standards  for  sidewalks, 
and  in  our  issue  for  July  19  the  standards  for 
retaining  walls,  and  we  give  here  the  stan- 


The  State  Legislature  of  Massachusetts  has 
passed  the  bill  providing  for  the  development 
of  the  Port  of  Boston,  at  a  cost  of  $9,000,000. 
I  he  bill  provides  for  a  commission  to  have 
charge  of  the  work. 


Fig.  33 — Sewer  Sub  Drain. 

dards  for  sewers  and  will  give  in  succeeding 
issues  those  for  water  mains,  paving,  etc. 

On  ungraded  streets  the  profiles  refer  to 
center  line  ground  elevations.  On  graded 
streets  the  profiles  refer  to  mean  curb  grades. 
The  bidder  must  estimate  for  himself  the  dis- 
tance of  the  existing  ground  above  the  mean 
curb.  All  cuts  in  pavements  for  trench  open- 
ings shall  be  made  at  least  6  ins.  wider  on  each 
side  than  the  width  of  the  trench  at  the  top. 

In  all  cases  the  contractor  shall  maintain 
the  roadway  over  the  sewer  constructed  for  a 
period  of  30  days  after  the  acceptance  of  the 
sewer  by  the  Board  of  Public  Works,  and  in 
no  case  shall  the  30  per  cent  of  the  total 
amount  of  the  contract  reserved  for  30  days 
under  the  provisions  of  the  City  Charter  be 
Daid  to  the  contractor  until  the  roadway  shall 
have  been  leveled  or  surfaced  to  the  satisfac- 
tion of  the  City  Engineer. 

Where  necessary  to  cut  through  the  exist- 
ing planking  or  pavement  the  same  shall  be 
removed  in  such  manner  as  to  permit  the 
backfill  being  thoroughly  compacted  by  tamp- 
ing with  sufficient  water  to  make  the  earth 
pack  before  any  planking  or  pavement  is  re- 
laid.  The  payment  for  replacing  planking  or 
paving  so  removed  shall  be  included  in  the 
prices  bid  for  sewer  work. 

All  cement,  sand  and  gravel  for  sewer  work 
shall  correspond  to  that  specified  under  "Con- 
crete Sidewalks."  (Engineering  &  Contract- 
ing, July  12.) 

PIPE  SEWERS. 

Quality  of  Pipe. — All  pipe  and  specials  used 
in  constructing  this  sewer  shall  be  of  the  best 


quality,  salt-glazed,  vitrified  clay  sewer  pipe 
to  be  had  in  the  Seattle  market.  Both  body 
and  bell  of  pipe  15  ins.  or  less  inside  diam- 
eter shall  be  of  standard  thickness ;  pipe  over 
15  ins.  inside  diameter  shall  have  a  thickness 
not  less  than  one-twelfth  the  inside  diameter 
All  pipe  and  specials  shall  be  sound  and  well- 
burncd  throughout  their  thickness,  impervious 
to  moisture,  with  a  clear,  ring,  smooth  and 
well-glazed  on  interior  and  exterior  surfaces, 
free  from  cracks,  flaws,  blisters,  fire-checks  or 
other  imperfections,  and  warranted  to  stand 
a  compressive  stress  between  flat  faces,  of 
3,000  lbs.  Any  pipe  or  special  which  varies 
between  any  two  diameters  more  than  3  per 
cent  shall  be  rejected.  Any  pipe  or  special 
which  betrays  in  any  manner  a  want  of  thor- 
ough vitrification,  or  the  use  of  improper  or 
insufficient  materials  or  methods  in  its  manu- 
facture, shall  be  rejected.  The  Board  of  Pub- 
lic Works  and  the  City  Engineer  shall  con- 
stitute the  only  judges  as  to  quality  of  pipe. 
The  name  of  the  maker  of  the  pipe  proposed 
to  be  used  must  be  given  by  each  bidder. 

Alincment  and  Grades. — The  alinement  and 
grade  of  the  sewer  will  be  indicated  upon 
cross  sills  or  timbers,  4x8  ins.  x  10  ft.  long, 
except  where  sewers  are  18  ins.  in  diameter 
or  less,  sills  or  timbers  may  be  3x8  ins.  x  8 
ft.  in  length,  bedded  at  intervals  from  25  to 
30  ft.,  at  right  angles  to  the  line  of  the  sewer. 
These  timbers  shall  be  furnished  and  solidly- 
bedded  by  the  contractor.  The  line  will  be 
given,  and  the  cut  to  the  invert  of  the  sewer 
will  be  marked  on  these  timbers.  A  marker 
board  must  be  nailed  to  each  timber  by  the 
contractor,  so  that  a  line  drawn  from  the  top 
of  one  marker  to  the  other  will  indicate  true 
line  and  true  grade,  the  invert  being  known 
depth  below  and  parallel  with  said  line.  The 
contractor  shall  provide  a  suitable  plumb  bob 
and  rod  to  project  this  line  accurately  to  the 
bottom  of  the  trench,  the  rod  used  for  meas- 
uring depths  to  have  an  iron  shoe  projecting 
accurately  at  right  angles  to  the  rod  a  dis- 
tance of  about  5  ins. 

Trenching. — The  ground  shall  be  excavated 
to  the  required  depth  and  width,  principally 
in  open  trench.  The  completed  trench  shall 
be  kept  not  less  than  30  ft.  ahead  of  the  pipe 
layers.  The  trenches  shall  be  at  least  6  ins. 
wider  on  both  sides,  or  a  total  width  of  12 
ins.  more,  than  the  exterior  diameter  of  the 
pipe.  If  rock  is  excavated  it  must  be  removed 
to  a  depth  of  4  ins.  below  the  bottom  of  the 
bell  and  the  trench  refilled  with  sand  well 
tamped. 

The  contractor  shall  furnish  all  necessary 
machinery  for  the  work,  shall  pump,  bail  or 
otherwise  remove  any  water  which  may  be 
found  or  which  may  accumulate  in  the 
trenches,  and  shall  perform  all  work  neces- 
sary to  keep  them  clear  of  water  while  the 
foundations  and  the  masonry  are  being  con- 
structed or  the  pipe  laid. 

When  necessary  the  sides  of  the  trench  shall 
be  braced  and  rendered  secure,  and  either 
open  or  close  sheathing  used,  to  the  satisfac- 
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tion  of  the  City  Engineer.  The  cost  of  all 
such  sheathing  must  be  included  in  the  price 
bid  per  linear  foot  for  the  completed  sewer, 
and  no  extra  payment  beyond  such  price  will 
be  allowed. 

Tunneling.— -Where  the  trench  is  10  ft.  or 
more  in  depth,  tunneling  may  be  resorted  to. 
Open  trenches  between  tunnels  shall  not  be 
less  than  8  ft.  in  length,  and  the  tunnels  shall 
not  be  more  than  2  ft.  longer  than  the  depth 
of  the  trench.  Tunnels  shall  be  at  least  2  ft. 
higher  than  the  diameter  of  the  sewer,  but  in 
no  case  less  than  4  ft.  high  and  2  ft.  wide. 

Pipe  Laying. — Before  being  laid  the  pipe 
and  specials  must  be  carefully  inspected  for 
defects,  and  those  not  meeting  the  foregoing 
specifications  shall  be  rejected.  The  accepted 
pipe  shall  then  be  fitted  together,  matched  and 
marked,  before  being  lowered  into  the  trench, 
and  must  be  laid  as  marked.  The  pipe  must 
be  so  laid  in  the  trench  that  after  the  sewer 


body  of  the  pipe  and  not  by  blocking  or  wedg- 
ing up.  Great  care  must  be  exercised  that 
the  pipe  has  a  full,  solid  bearing  along  its 
entire  length.  Before  laying  the  interior  of 
the  bell  shall  be  carefully  wiped  clean  and  the 
lower  part  well  covered  with  cement  mortar 
before  the  insertion  of  the  spigot  end.  Spe- 
cial care  must  be  taken  that  the  annular  space 
at  the  sides  and  bottom,  as  well  as  the  top 
of  the  joint,  is  well  filled  with  mortar,  which 
must  be  thoroughly  worked  in.  The  cement 
mortar  for  filling  the  joints  shall  be  com- 
posed of  1  part  cement  and  2  parts  sand. 

(For  cement  specifications  see  Engineering 
&  Contracting,  July  12.) 

All  sand  shall  be  clean,  sharp,  washed  sand, 
free  from  loam,  clay  or  vegetable  matter.  The 
mortar  shall  be  thoroughly  mixed  just  before 
being  used.  Any  mortar  which  has  begun  to 
set  shall  be  thrown  away  and  fresh  mortar 
used. 


ficient  filling  and  tamping  must  be  done  to 
hold  the  pipe  firmly  in  position.  The  joint 
must  be  checked  for  line  and.  grade  before  the 
next  succeeding  joint  is  placed. 


This  portion  to  be  omitted  in  n&rtf -pan 
Section  A-A 
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This  portion  to  be  omitted  in  h^rdpjn 

Section    A  -  A 


Section     B  •  B 
Fig.  35 — Modified  Form  of  Bottom  of  Brick  Manhole. 

Running  water  shall  at  all  times  be  kept 
from  the  joints  for  at  least  12  hours  after 
completion,  and  if  at  any  time  it  be  the  judg- 


'a  wire  <s  round  c<?ch 
joint  and  fastened 
to  brictr 


Section    B  -  B 
Plg_  34 — Standard  Brick  Manhole. 


Sec  t  ion 
Fig.  36 — Standard  Drop  Manhole. 
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conform  accurately  to  the  grades  and  aline 

men)  given  by  the  City  Engineer!  All  ad 
jtsitmeni  to  line  and  grade  muel  be  done  by 

raping  away  or  filling  in  the  earth  under  the 


\s  sunn  .is  each  joint  <>!  pipe  has  been 
properly  placed  and  jointed,  the  spaces  he 
I  wren  I  lie  pipe  and  sides  of  the  trench  shall 
he  carelulK  idled  with  sand  or  fine  earth  and 
well  rammed  under  and  around  the  pipe.  Suf- 


inent  of  the  City  Engineer  that  it  is  neces- 
s.u  \  lo  do  so.  he  may  require  the  joint  to  be 
calked  with  oakum  before  being  cemented. 

Where  quicksand  is  encountered,  the  pipe 
shall  be  bedded  in  concrete.   All  concrete  used 
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vill  be  paid  for  at  the  rate  bid  for  the  same 
>$r  cubic  yard;  such  payment  to  be  in  full 
:or  furnishing  and  placing  in  position  all  ma- 
erial  required. 

Wyes  will  be  placed  at  the  positions  shown 
ipon  the  plan  or  as  directed  by  the  City 
Engineer.  An  earthenware  stopper  must  be 
lsed  to  close  the  open  end  of  each  wye.  The 


and  immersed  in  water  for  48  hours.  When 
broken  the  fracture  shall  be  uniform  through- 
out, not  granular,  and  free  from  pebbles.  Mo 
brick  will  be  accepted  which  contain  lime  or 
other  substances  which  may  cause  spalling,  or 
pitting  of  the  surface  when  the  brick  have 
been  soaked  in  water  for  three  consecutive 
clays  and  then  exposed  to  the  air  for  the  same 


Alternate  Piping  System 


Fig.  37 — Standard  Flush  Tank. 


inclination  given  each  wye,  unless  otherwise 
directed  by  the  City  Engineer,  will  be  about 
30°  above  the  horizon. 

The  interior  of  the  pipes  shall  be  carefully 
cleaned  from  dirt,  cement  and  superfluous 
material  of  every  description.  Each  joint  shall 
be  carefully  scraped  as  the  work  progresses, 
or,  when  directed  by  the  City  Engineer,  a  wad 
made  of  a  sack  filled  with  hay,  large  enough 
to  fill  the  pipe  and  attached  to  a  rod  or  cord, 
shall  be  kept  in  pipes  18  ins.  or  less  inside 
diameter,  and  drawn  forward  as  the  work 
proceeds,  care  being  taken  not  to  loosen  the 
joints. 

Back  Filling.— -Back  filling  shall  follow  close 
after  the  pipe  laying,  and  in  no  case  more 
than  200  ft.  in  the  rear,  unless  special^  per- 
mission is  obtained  from  the  City  Engineer. 
The  earth  shall  be  filled  in  and  well  rammed 
in  layers,  not  exceeding  1  ft.  in  thickness,  up 
to  the  surface  of  the  street,  and  in  no  case 
shall  the  number  of  men  filling  exceed  the 
number  of  men  ramming.  Special  care  must 
"be  taken  in  filling  and  ramming  the_  first  layer 
not  to  disturb  the  pipe.  No  walking  on  the 
pipe  will  be  allowed  until  at  least  9  ins.  of 
earth  has  been  placed  upon  it.  In  lieu  of 
ramming,  the  earth  may  be  thoroughly  flushed 
or  water  settled. 

Payment  will  include  furnishing  and  lay- 
ing the  pipe  and  specials,  the  removal  of  ex- 
isting sewers,  all  connections  to  existing 
sewers,  the  adjustment  of  inverts  to  existing 
manholes,  as  shown  on  the  plan  and  as  di- 
rected by  the  City  Engineer,  earth  excavation, 
sheathing,  pumping,  back  filling,  restoring  the 
street  surface,  hauling  away  surplus  earth  and 
material,  and  all  other  work  and  material  re- 
quired by  these  specifications  or  necessary  to 
give  a  finished  result. 

BRICK  SEWERS. 

Quality  of  Brick. — Where  shown  on  the 
plans  or  as  directed  by  the  City  Engineer,  ovi- 
form or  circular  brick  sewers  shall  be  con- 
structed in  accordance  with  the  details  shown 
on  the  plans.  The  brick  used  for  the  inverts 
shall  be  selected,  perfectly-shaped,  straight- 
edged  brick,  burned  hard  entirely  through^  in 
all  respects  equal  to  first-class  paving  brick. 
They  shall  not  absorb  more  than  3  per  cent  by 
•weight  of  water  after  being  thoroughly  dried 


length  of  time.  Where  shown  on  the  plans, 
the'inverts  and  arches  shall  be  constructed  of 
wedge-shaped  brick.  The  brick  for  the  re- 
maining portions  of  the  sewers  shall  be  a  good 
quality  of  sound,  hard-burned,  perfectly- 
shaped,  hard-ringing  brick,  presenting  a 
smooth  and  regular  surface.  They  shall  be 
made  from  well-ground  clay,  free  from  lumps 
or  pebbles,  and  when  thoroughly  dried  and 
immersed  in  water  for  24  hours  they  shall  not 
absorb  more  than  6  per  cent  by  weight  of 
water. 

Brick  Laying. — None  but  sound,  whole  brick 
shall  be  used  in  the  construction  of  sewers, 
except  as  may  be  specially  directed.  All  brick 
shall  be  thoroughly  wetted  immediately  before 
being  laid.  They  shall  be  laid  in  straight 
courses,  parallel  with  the  axis  of  the  sewer, 
with  "push"  joints,  so  as  to  thoroughly  fill 
every  joint  with  mortar.  The  mortar  shall  be 
composed  of   1  part   Portland  cement  to  2 


centers.  The  crown  of  the  arch  shall  be  thor- 
oughly keyed  with  stretchers  and  all  joints 
shall  be  well  filled  with  mortar.  The  centers 
shall  not  be  withdrawn  until  the  mortar  is 
well  set.  The  exterior  surface  of  the  upper 
arch  shall  be  covered  with  a  coat  of  mortar, 
not  less  than  Y%  in.  in  thickness.  All  brick 
work  shall  be  thoroughly  bonded.  The  un- 
finished ends  of  all  sewers  shall  be  racked 
back  in  courses.  No  "toothing"  will  be  al- 
lowed. The  finished  sewer  shall  conform  ac- 
curately to  the  dimensions  and  shape  shown 
in  detail  on  the  plan.  Slants,  of  the  diameter 
shown  on  the  plans,  shall  be  furnished  by  the 
contractor  and  set  where  directed,  in  a  neat 
and  workmanlike  manner,  and  to  the  satisfac- 
tion of  the  City  Engineer.  Each  slant  shall 
be  provided  with  an  earthenware  stopper. 

Back  Filling. — After  the  masonry  shall  have 
become  thoroughly  set  and  hardened,  the 
trenches  shall  be  refilled.  Special  care  shall 
be  taken  in  filling  around  the  sides  of  the 
sewer  and  to  the  depth  of  1  ft.  over  the  top 
of  the  pipe.  The  earth  for  this  portion  of  the 
sewer  shall  be  deposited  in  layers  not  exceed- 
ing 6  ins.  in  thickness,  and  thoroughly 
rammed.  In  no  case  shall  the  number  of  men 
filling  exceed  the  number  of  men  ramming. 
After  the  fill  has  been  brought  to  a  depth 
of  not  less  than  1  ft.  over  the  top  of  the 
outside  arch,  the  remainder  of  the  trench 
may  be  filled  in  the  ordinary  way  and  thor- 
oughly water  settled. 

Measurements  of  each  size  of  pipe  or  brick 
sewers  constructed  will  be  made  on  the  slope 
from  center  to  center  of  manholes.  Payment 
will  include  the  slants,  excavating,  sheathing, 
pumping,  back-filling,  and  all  other  labor  and 
material  necessary  for  the  finished  work. 

SIDE  SEWERS. 

Side  sewers  shall  be  constructed  in  accord- 
ance with  the  standard  plans  and  specifica- 
tions for  sewers.  The  top  of  side  sewer  con- 
nections at  the  curb  line  shall  be  1  ft.  above 
the  top  of  the  main  sewer  unless  otherwise 
directed  by  the  City  Engineer.  Existing  side 
sewers  shall  be  relaid  in  the  manner  pro- 
vided above  for  side  sewers. 

WOODEN   BOX  SEWERS. 

All  lumber  for  sides  and  bottom  shall  be 
sized  on  one  side  and  two  edges.  The  box 
shall  be  laid  to  a  true  and  even  grade,  well 
nailed  together  with  60d  wire  nails  and  shall 
be  made  practically  water-tight.  Payment  for 
wooden  box  sewers  will  include  all  excavation. 

SUB-DRAINS   UNDER  SEWER. 

A  sub-drain  of  size  indicated  shall  be  con- 
structed of  sewer  pipe  laid  with  open  joints, 
and  surrounded  with  gravel.  At  suitable  in- 
tervals pumps  may  be  constructed  if  proper 
provision  be  made  to  prevent  sand  and  other 
material  from  running  and  undermining  the 
adjacent  masonry.  After  the  completion  of 
the  work,  these  openings  shall  be  filled  with 


Section  A-A 


Section  B"B 


Fig.  38 — Standard  Catch  Basin. 


parts  of  sand.  The  cement  and  sand  and 
mortar  shall  conform  to  the  foregoing  specifi- 
cations for  pipe  laying.  All  joints  shall  be 
as  nearly  as  possible  of  a  uniform  thickness 
and  not  exceeding  -}i  in.  On  the  inside  of 
the  invert  the  joints  shall  not  exceed  Y%  in. 
in  thickness.  All  joints  on  the  sides  and  on 
the  invert  shall  be  struck  when  laid.  The 
upper  arch  shall  be  built  upon  strongly  made 


concrete  or  brick  work  surfaced  and  finished 
in  the  same  manner  as  in  the  main  sewer. 

Payment  will  include  all  pipe,  gravel,  and 
necessary  excavation. 

BRICK  MANHOLES. 

The  excavations  for  all  manholes  and  flush 
tanks  shall  be  sufficient  to  leave  6  ins.  in  the 
clear  between  their  outer  surfaces  and  the 
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bank  or  timber  used  to  support  it.  Brick 
shall  be  of  good  quality,  sound,  hard  and 
evenly  burned,  made  of  clay,  free  from  large 
lumps  or  large  pebbles  that  will  not  pass  be- 
tween rollers  set  Y%  in.  apart.  Unduly  warped, 
clinkered  or  badly  fire  checked  brick  will  be 
rejected.  When  thoroughly  dried  and  im- 
mersed in  water  for  24  hours,  brick  used  in 
the  construction  of  manholes  shall  not  absorb 
more  than  10  per  cent  by  weight  of  water. 
Brick  shall  be  wetted  just  before  being  used 


mortar.  Brick  channels  shall  be  lined  with 
cement  mortar,  in.  thick,  mixed  1  part  ce- 
ment to  1  part  sand,  and  shall  be  exactly  semi- 
circular and  of  the  diameters  of  the  pipes 
which  they  connect.  If  these  be  of  different 
diameter,  the  channel  shall  taper  uniformly 
from  one  to  the  other. 

Manholes  shall  be  provided  with  a  cast  iron 
frame  and  cover,  in  accordance  with  the  de- 
tails shown.  All  iron  castings  shall  be  made 
from  a  superior    quality    of    gray  iron,  re- 


No  plugging  or  stopping  of  holes  will  be  al- 
lowed. All  castings  that  fall  short  more  than 
0  per  cent  in  weight,  from  those  required  by 
the  plans,  will  be  rejected.  All  castings,  after 
being  approved  by  the  city  engineer,  are  to  be 
coated  with  asphaltum  by  dipping  the  same 
into  a  bath  having  temperature  of  at  least 
300°  F.,  and  allowing  the  castings  to  remain 
long  enough  to  obtain  a  thorough  coating, 
and  never  less  than  20  minutes.  When  per- 
mitted by  the  City  Engineer,  castings  mav  be 
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Fig.  40 — Catch  Basin  Trap. 


Mid  shall  be  laid  will)  shove  joints,  Mortar 

used  shall  lie  composed  of  I  part  Portland  cc 

meni  and  ;t  pans  sand.  The  cement  and  sand 

conform  to  the  foregoing  specifications.  Spc 
■  .  arc  shall  be  taken  lo  sit  thai  all  joinl  - 
an-  will  filled  with  mortar.  The  rovers  uf 
manholes  shall  In-  brought  accurately  to  the 
grade  fiven  I  In  ,  hannels  111  manholei  shall 
conform  accurately  to  the  sewer  grade.  In 
the    rase    of    pipe    sewers,    split    pipe    shall  lie 

used  for  the  inverts  lo  these  channels  where 
possible     Where  a  curve  in  the  channel  or 
nine  other  condition  prevents  this,  the  chan 
ne|  shall  be  formed  of  bricks  on  edge  set  in 


melted  in  the  cupola  or  air  furnace,  tOUgll  and 
Of    even    grain,    and    shall    possess    a  tensile 
strength  of  not  less  than   18.(100  lbs.  per  sq. 
in.    Test  bars  of  the  metal  II  ins.  by  M  10.. 
when  broken  Iransvcrsch  18  ins.  between  sup 
ports  and  loaded  in  tin-  center,  shall  have  a 
breaking  load  i>l  not  less  than  1,000  lbs.  ami 
a  total  deflection  of  not  less  than  8/10  in  be 
lore   breaking      Specimen  bars  shall   be  pre 
pared  when  required.     Ml  castings  shall  con 
form  to  tin-  shape  and  dimensions  required  by 
tin-  detail  drawings  iurnished  by  the  city  en 
gineer  and  shall  be  clean  and  perfect,  without 
blow  or  sand  holes,  or  defect  I  of  any  kind 


painted  with  three  coat-  of  Smith's  Durable 
Metal  Coating,  or  some  other  approved  com- 
position Connections  to  manholes  shall  he 
made  by  reconstructing  inverts  as  shown  on 
the  plan  or  as  directed  l>>  the  City  Kngineer. 

Payment  for  adjusting  inverts  will  be  in- 
cluded in  the  price  bid  for  manhole-. 

Ml  manhole,  catch  basin  and  flush  tank 
covers  shall  have  an  even  bearing  on  the 
frame. 

Concrete  for  base  or  footing  shall  be  coin- 

posed  ot  l  pari  Portland  cement.  ■_'  parts  sand 
and  ■'>  parts  gravel  or  broken  stone  Where 
the  foundation  is  in  hardpan,  the  City  Engl 
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leer  may  order  the  modified  form  of  man- 
loles,  as  indicated  by  dotted  lines  on  the  plan 
involving  a  less  amount  of  excavation  and 
ot  brick  work.  A  deduction  of  $0  from  the 
price  bid  will  be  made  for  each  manhole  so 
modified. 

All  manholes  in  ungraded  streets  shall  be 
built  to  the  street  grade  shown  on  the  plan, 
but  shall  be  extended  to  the  surface  of  the 
ground  as  hereinafter  provided.  (See  "Man- 
hole Extensions.") 

Where  shown  on  the  plan,  existing  man- 
holes shall  be  readjusted  in  such  manner  as 
to  permit  a  proper  connection  for  the  new 
sewer,  in  accordance  with  the  details  given. 
The  cost  of  such  work,  including  all  labor 
and  material   required,  shall  be  included  in 


posed  of  1  part  Portland  cement,  3  parts  sand 
and  6  parts  gravel  or  broken  stone.  The  pipe 
shall  be  securely  bound  to  the  manhole  by  %- 
in  wire  fastened  around  the  pipe  and  carried 
through  the  wall  of  the  manhole.  Where  the 
two  spigot  ends  of  the  horizontal  sewer  pipe 
meet  they  shall  be  united  by  a  cement  collar 
of  ample  size  and  strength  to  firmly  hold  the 
pipe.  . 

Payment  will  include  furnishing  and  plac- 
ino-  the  vertical  sewer  pipe  above  described, 


and  approved  by  him.  Flush  tanks  shall  be 
connected  to  the  nearest  watermain  by  Vz  in. 
galvanized  iron  pipe.  The  tap  shall  be  fur- 
nished by  the  City  Water  Department  and  the 
contractor  shall  deposit  with  said  department 
the  sum  of  $8  in  payment  therefor.  The  con- 
tractor shall  furnish  and  place  in  position  a 
regulating  device  of  a  pattern  approved  by  the 
City  Engineer.  Where  there  is  no  existing 
watermain,  the  contractor  shall  furnish  and 
place   in   position  the   regulating  device,  to- 
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Bottom  View 
Fig.  41 — Cover  for  Catch  Basin,  Manhole  and  Flush  Tank. 
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Fig.  42 — Standard  Concrete  Manhole 
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Fig.  43 — Standard  Wood  Manhole. 


the  price  bid  per  linear  foot  Tor  the  com- 
pleted sewer,  and  no  extra  payment  will  be 
allowed  therefor. 

DROP  MANHOLES. 

The  plans  for  standard  manhole  will  apply 
for  drop  manholes  except  as  more  particularly 
shown  in  detail  on  Standard  Plan  for  drop 
manholes.  The  specifications  for  standard 
manholes  shall  apply  for  drop  manholes  ex- 
'cept  as  herein  provided.  The  vertical  sewer 
pipe  shown  on  plan  shall  be  supported  by 
concrete  surrounding  the  pipe  with  a  uniform 
width  of  12  ins.    This  concrete  shall  be  corn- 


concrete  blocking,  wire,  etc.  The  horizontal 
pipe  will  be  paid  for  as  pipe  sewer. 

BRICK  FLUSH  TANKS. 

The  specifications  above  for  manholes  shall 
apply  to  flush  tanks  in  regard  to  brick  work 
and  general  requirements  for  castings.  Flush 
tanks  shall  be  plastered  on  the  inside  with 
a  coat  of  cement  mortar  %  in.  in  thickness, 
mixed  1  part  cement  to  1  part  sand.  Flush- 
ing apparatus  shall  conform  to  the  detail 
plans.  Other  designs  of  flush  tanks  may  be 
used,  provided  that  detail  plans  thereof  shall 
have   been   submitted   to   the   City  Engineer 


gether  with  sufficient  length  of  Vz  in.  galvan- 
ized iron  pipe  to  project  not  less  than  2  ft. 
beyond  the  tank.  lie  will  also  be  required  to 
deposit  with  the  City  Water  Department  the 
sum  of  $8  to  cover  the  cost  of  making  the 
connection  when  the  watermain  is  laid. 

Payment  for  flush  tanks  will  include  the 
cost  of  the  regulating  device,  the  price  paid 
the  City  Water  Department  for  the  tap  and 
the  connection  of  the  watermain. 

BRICK  CATCH  BASIN'S  AND  INLETS. 

Brick  shall  correspond  in  quality  to  that 
specified    in  the  standard    specifications  for 
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brick  manholes.  When  directed  by  the  City 
Engineer,  all  brick  shall  be  thoroughly  wetted 
before  being  used.  Special  care  shall  be 
taken  that  all  joints  are  well  filled  with  mor- 
tar. The  mortar  used  shall  be  composed  of 
1  part  Portland  cement  to  3  parts  sand.  It 
shall  be  mixed  in  small  quantities  and  used 
immediately  thereafter.  Mortar  once  set  shall 
be  thrown  away.  Catch  basins  shall  be  plas- 
tered on  the  inside  with  a  coating  of  cement 
mortar,  %  in.  in  thickness,  mixed  1  part  Port- 
land cement,  and  1  part  sand.  All  concrete 
for  catch  basins  shall  correspond  to  that  speci- 
fied for  brick  manholes. 


All  catch  basins  shall  be  provided  with  cast 
iron  frames  and  covers,  inlet  gratings  and 
outlet  traps  as  shown  on  standard  plans,  which 
shall  meet  the  requirements  for  cast  iron  as 
specified  under  manholes. 

Small  pieces  of  curbs,  gutters  and  lips  nec- 
essary to  piece  out  shall  be  included  in  the 
price  bid  for  catch  basins. 

CONCRETE  MANHOLES,  FLUSH  TANKS  AND  CATCH 
BASINS. 

The  concrete  shall  be  composed  of  1  part 
cement,  3  parts  sand  and  5  parts  gravel.  The 
materials  used  shall  be  of  the  same  quality 
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the  manhole  the  shape  and  dimensions  given. 
No  filling  in  around  the  work  will  be  allowed 
until  the  concrete  has  thoroughly  set.  Any 
additional  work  necessary  to  construct  con- 
crete-manholes, flush  tanks  or  catch  basins 
shall  be  made  in  accordance  with  standard 
plans  and  specifications  for  brick  manholes, 
flush  tanks  and  catch  basins.  The  catch  basins 
and  flush  tanks  shall  be  water-tight.  The 
necks  shall  be  constructed  of  brick  as  shown 
in  detail  on  the  plan. 

WOOD  MANHOLES. 

The  lumber  for  the  sides  and  bottom  shall 
be  sized  on  both  edges.  The  box  shall  be 
well  nailed  together  with  60d  wire  nails. 

WOOD    MANHOLE  EXTENSIONS. 

In  ungraded  streets  all  manholes  shall  be 
extended  from  the  proposed  street  grade  to 
the  surface  of  the  ground,  as  shown  on  the 
plan  or  as  directed  by  the  City  Engineer,  by 
constructing  an  extension  of  wood,  which 
shall  be  built  in  all  respects  in  accordance 
with  the  detail  plans  therefor.  All  edges  shall 
be  square. 

REBUILDING  MANHOLES. 

The  contractor  shall  use  such  of  the  old 
materials  as  directed  by  the  City  Engineer 
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Fig.  44 — Standard  Inlet  Construction. 


Fig.  45 — Standard  Curb  Inlet. 


The  connection  made  from  the  catch  bat  in 
to  the  sewer  shall  be  located  to  meet  the  re- 
quirements of  the  Public  Utilities  Department 
of  Seattle,  as  shown  by  the  plans  adopted  by 
the  Board  of  Public  Works,  and  on  file  at  the 
City  Engineer's  office. 

After  catch  basin  connections  arc  made, 
.  (,iitra<  t<>i  shall  "rod"  all  inlcl  and  outlet 
pipes  Any  connections  that  cannot  be  suc- 
cessfully rodded  shall  be  removed,  and  new 
COflfiectloni  made. 


and  mixed  m  the  same  manner  as  specified 
under  concrete  sidewalks.    The  concrete  shall 

be  nixed  wet,  poured  or  shoveled  into  the 
forms  in  such  a  manner  as  to  prevent  separa- 
tion of  the  materials.  It  shall  be  Sufficiently 
spaded  to  produce  dense  concrete,  free  from 
air  bubbles  and  having  a  smooth  surface  next 
to  the  inner  form,  and  shall  be  laid  continu- 
ously ui  older  to  form  a  monolithic  mass.  All 
forms  shall  be  water-tight  The  contractor 
shall  provide  all  forms  necessary  to  construct 


and  shall  furnish  all  new  material  required 

to  construct  the  manhole  to  meet  the  require- 
ments of  the  plans  and  specifications. 

REBUILDING  CATCH  BASINS. 

The  existing  catch  basins  shall  be  rebuilt 
in  the  position  shown.  The  contractor  shall 
use  such  old  material  as  may  he  directed,  and 
shall  furnish  all  new  material  required,  in- 
cluding all  standard  connections  and  making 
.ill   necessary  excavation. 
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MOVING    CATCH  BASINS. 

The  existing  catch  basins  shall  be  moved 
the  position  shown.  The  contractor  shall 
rnish  all  material  and  make  the  necessary 
indard  connections  and  do  all  required  ex- 
vating. 

INLETS. 

Inlets  shall  be  set  in  a  neat  and  workman- 
:e  manner,  conforming  to  the  existing  curb 
d  gutter,  unless  otherwise  directed  by  the 
ty  Engineer.    They  shall  be  well  bedded 

concrete  as  shown  in  detail  on  the  plans, 
hen  set  in  pavement,  the  highest  point  of 
e  "U"  shall  be  set  1  in.  below  the  surface 

the  pavement,  and  care  should  be  taken 
at  the  pavement  is  brought  down  so  as  to 
id  all  water  quickly  into  the  inlet.  The 
nnection  from  the  inlet  to  the  catch  basin, 
lether  the  inlet  is  new  or  existing,  shall  be 
ide  in  a  straight  line  and  no  bends  what- 
er  will  be  allowed,  and  shall  successfully 
mit  of  "rodding." 

MOVING  INLETS. 

Existing  inlets  shall  be  moved  to  the  new 
sitions.  The  contractor  to  furnish  all  new 
fterial  required  and  to  reset  such  inlets  in 
e  manner  as  specified  for  new  work. 

CURB  INLETS. 

They  shall  be  set  in  a  neat  and  workman- 
:e  manner,  conforming  to  the  existing  curb 


tempt  to  enumerate  all  the  arguments  that 
have  been  used,  but  only  to  present  the  salient 
features  of  the  case  as  thev  present  them- 
selves to  him,  under  the  conditions  that  now 
exist  in  the  northeastern  states. 

Steel  costs  more  per  pound  than  cast  iron, 
but  it  is  stronger  and  in  some  respects  more 
reliable.  A  steel  pipe  a  quarter  of  an  inch 
thick  may  be  and  often  is  stronger  than  a  cast 
iron  pipe  an  inch  thick,  and  is  commonly 
cheaper.  When  steel  has  replaced  cast  iron  in 
pipe  it  has  simply  done  what  steel  has  done  in 
a  hundred  other  directions,  in  buildings,  in 
machinery,  and  wherever  a  higher  form  of 
metal  has  advantages  more  than  commensurate 
with  its  increased  cost. 

In  the  past  a  comparison  of  the  two  mate- 
rials for  large  pipe  lines  has  often  rested  upon 
a  consideration  of  the  relative  durabilities,  real 
or  supposed,  taken  in  connection  with  the  rela- 
tive costs.  The  steel  pipe  has  been  assumed  to 
be  less  durable,  because  the  metal  was  thinner 
and  would  rust  through  quicker.  But  it  was 
much  cheaper.  For  instance,  at  Springfield 
for  twelve  miles  of  42-in.  pipe  for  which  com- 
petitive bids  for  steel  and  cast  iron  pipe  were 
obtained  in  1908,  the  relative  costs  were  in  the 
ratio  of  2  for  steel  to  3  for  cast  iron.  Cast 
iron  would  have  cost  $600,000.  It  was  actually 
laid  in  steel  at  a  cost  of  $400,000.  This  ratio 
probably  is  not  far  out  for  the  approximate 


perform  its  work  another  line  must  be  laid  to 
help  it  out.  When  this  occurs  the  first  line 
may  be  considered  to  have  lost  a  part  of  its 
value,  and  it  may  then  be  worth  only  the  dif- 
ference between  what  it  would  cost  to  lay  a 
new  main  to  supply  the  whole  service  and  to 
lay  a  new  main  to  supply  the  service  in  con- 
nection with  it.  This  will  commonly  be  only  a 
fraction  of  first  cost.  Much  of  the  value  is 
then  gone,  although  the  pipe  may  be  physically 
sound. 

These  practical  considerations  in  most  cases 
limit  the  full  useful  life  of  steel  and  cast  iron 
pipe  in  supply  mains  of  growing  cities  to  pe- 
riods below  the  term  during  which  the  shell  is 
sound. 

The  oldest  steel  pipe  lines  now  in  use  are 
about  twenty  years  old.  They  are  still  in  good 
condition.  Little  has  been  spent  upon  them 
for  repairs,  and  there  is  every  prospect  that 
they  will  continue  in  useful  service  for  a  long 
time.  Curiously  it  is  some  of  the  more  re- 
cently laid  lines  that  have  given  most  trouble 
from  deterioration. 

The  weakness  of  a  well  made  steel  pipe  is 
its  liability  to  perforation.  The  experience  of 
the  last  years  has  emphasized  this,  and  recog- 
nition of  a  weakness  is  the  first  step  in  cor- 
recting it. 

Perforations  of  steel  pipe  are  caused  in  two 
ways : 

1.  Mechanically.     The  escape  of   a  small 
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Fig.  46 — Wood  Extension  to  Manhole. 


Fig.  47 — Inlet  Location. 


id  gutter  unless  otherwise  directed  by  the 
m  Engineer.  They  shall  be  bedded  in  con- 
ete  composed  of  1  part  Portland  cement,  3 
irts  sand  and  6  parts  gravel  or  broken  stone 
shown  in  detail  on  the  standard  plans.  The 
mnection  from  the  inlet  to  the  catch  basin 
tall  be  made  in  a  straight  line,  and  no  bends 
hatever  will  be  allowed. 


Steel  and  Cast  Iron  Pipe.* 

The  following  relates  only  to  large  mains, 
hich  I  shall  define  provisionally  as  mains  36 
s.  in  diameter  and  larger.  In  the  early  de- 
lopments  of  the  water  works  business  there 
as  but  little  use  for  such  pipes.  So  far  as 
iey  were  used,  cast  iron  was  the  material 
nployed. 

Penstocks  for  water  power  were  among  the 
ost  frequent  examples  of  large  pipe  lines  at 
1  early  date,  and  for  these  riveted  wrought 
on  protected  by  paint,  red  lead,  or  other 
>atings  early  came  into  use ;  the  same  mate- 
al  was  used  in  water  works  service  occa- 
onally,  sometimes  because  it  could  be  ob- 
ined  cheaply,  at  other  times  because  a  relia- 
e  material  was  wanted  for  difficult  service. 
About  twenty  years  ago  steel  plates  became 
mailable  in  large  sizes  and  at  comparatively 
iw  prices,  and  these  at  once  largely  replaced 
rought  iron  for  such  pipes.  Pipes  made 
'om  steel  plates  had  advantages  and  soon 
Jund  extended  application  in  the  construction 
f  the  large  water  mains  that  were  then  de- 
landed  in  increasing  numbers  to  meet  the 
eeds  of  growing  populations  and  the  in- 
reased  per  capita  use  of  water. 
From  that  time  to  the  present  the  relative 
lerits  of  cast  iron  and  steel  for  large  water 
ipes  has  been  discussed.  Much  has  been  said 
pon  both   sides.     The  author  will  not  at- 

♦Abstract  of  paper  read  by  Allen  Hazen  be- 
jre  American  Water  Works  Association,  June, 
911. 


relative  costs  of  the  two  materials  for  large 
pipes  under  considerable  pressures  under  the 
conditions  that  have  ruled  in  the  last  few 
years. 

The  matter  has  frequently  been  presented  in 
this  way :  The  money  saved  by  using  steel 
pipe  in  a  certain  case,  amounting,  let  us  say,  to 
one-third  of  what  would  be  the  cost  of  a  cast 
iron  pipe  line,  or  50  per  cent  of  the  cost  of  the 
steel  pipe  line,  if  put  at  interest  at  prevailing 
rates  would  amount  to  enough  to  lay  a  new 
line  of  steel  pipe  at  the  expiration  of  some 
arbitrary  period  for  which  it  is  assumed  that 
the  steel  pipe  will  last.  The  period  assumed  in 
making  this  calculation  has  seldom  been  less 
than  25  years  or  more  than  40  years.  In  many 
cases  this  calculation  has  been  made  and  the 
steel  pipe  has  been  put  in  with  the  belief  that  it 
was  better  business  to  use  it  even  though  it 
rusted  through  and  ceased  to  be  serviceable  at 
the  end  of  the  relatively  short  period  assumed 
for  its  life. 

Large  pipes,  as  defined  in  this  paper,  are 
most  frequently  used  in  the  supply  pipes  of  a 
water  works  system,  and  less  frequently  in  the 
distribution  system  ;  and  in  such  supply  mains 
other  conditions  than  the  wearing  out  or  loss 
of  strength  of  the  metal  commonly  limit  the 
useful  life  of  the  pipe. 

With  both  cast  iron  and  steel  pipes  there  is  a 
continuous  decrease  in  carrying  capacity  occa- 
sioned by  the  roughening  of  the  interior  sur- 
face principally  due  to  tuberculation.  This 
roughening  is  not  associated  with  any  appre- 
ciable reduction  in  strength,  but  it  does  prac- 
tically reduce  the  amount  of  water  that  can  be 
carried.  On  the  other  hand  the  amount  of 
water  that  has  to  be  carried  normally  increases 
steadily  with  increasing  population.  Reduction 
in  pipe  capacity  and  increase  in  demand  limit 
the  time  that  a  given  pipe  will  by  itself  per- 
form the  functions  for  which  it  was  laid,  and 
when,  because  of  these,  it  ceases  to  be  able  to 


quantity  of  water  through  an  accidental  open- 
ing (at  a  high  velocity  because  the  pressure  in 
the  pipe  is  great)  results  in  eddy  action  on  the 
outside  of  the  pipe  which  gathers  grains  of 
sand  and  brings  them  forcibly  against  the  out- 
side of  the  pipe,  and  in  a  comparatively  short 
time  cuts  the  steel  and  makes  a  perforation  of 
sufficient  size  to  be  an  important  leak.  The 
process  of  perforating  a  steel  pipe  in  this 
manner  is  a  rapid  one  after  it  starts.  If  the 
pipe  is  left  with  considerable  leaks  then  en- 
largements may  be  expected  to  occur  in  short 
order. 

The  remedy  is  to  test  the  pipe  under  more 
than  full  pressure  before  the  trench  is  back- 
filled, to  caulk  it  tight  and  to  make  the  joints 
so  substantial  that  there  will  not  be  chance  for 
openings  to  occur.  This  may  be  done  by  care- 
ful workmanship  and  good  inspection;  it  has 
been  done  with  most  of  the  lines  of  steel  pipe 
that  have  been  laid.  Failure  to  do  it  in  some 
cases  has  brought  its  own  lesson  promptly. 
Looking  at  the  matter  broadly  there  is  com- 
paratively little  trouble  in  preventing  such  me- 
chanical perforations,  and  little  trouble  is  to 
be  expected  from  them  as  the  years  go  by. 

2.  Chemically.  It  is  a  curious  property  of 
steel  plates  that  corrosion  is  not  equally  dis- 
tributed, but  is  concentrated  in  small  places. 
Once  in  a  while  there  is  a  place  which  for 
some  reason  corrodes  more  rapidly  than  the 
rest  of  the  plate,  and  where  finally  the  steel 
will  be  eaten  entirely  through,  making  an 
opening  which  allows  the  escape  of  water. 
There  is  clearly  some  imperfection  in  the  stee! 
plate  which  allows  the  corrosion  to  take  place 
which  finally  results  in  perforation,  while  99 
per  cent  of  the  surface  of  the  plate  remains 
entirely  free  from  deep  corrosion. 

The  matter  is  not  an  easy  one  to  investigate, 
because  when  the  perforation  becomes  appar- 
ent, whatever  there  may  have  been  in  the 
original  plate  to  star'  the  corrosion  has  been 
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entirely  eaten  out  and  it  therefore  cannot  be 
found. 

Pittings  and  perforations  have  developed 
most  extensively  in  some  lines  of  steel  pipe 
that  were  not  among  the  first  to  be  laid.  In 
one  case  salt  water  from  the  ocean  was  a 
contributing  cause. 

Different  pieces  of  iron  and  steel  behave 
differently  in  sea  water,  but  in  general  they 
corrode  rapidly  and  we  may  well  hesitate  to 
use  steel  pipe  where  it  will  be  exposed  to  the 
action  of  sea  water,  or  other  highly  mineral- 
ized water.  If  it  must  be  so  used  the  greatest 
care  may  well  be  taken  to  protect  the  pipe 
from  contact  with  the  water. 

The  writer  believes  that  in  many  cases  there 
is  a  reason  for  preferring  steel  to  cast  iron 
which  is  more  important  than  the  saving  in 
cost — namely:  the  greater  strength  and  relia- 
bility of  steel.  This  greater  reliability  is  due 
largely  to  the  fact  that  steel  is  malleable,  and 
therefore  capable  of  being  bent  and  deformed 
by  settlement  in  the  trench  and  movements  un- 
der external  forces  without  breaking  or  reduc- 
tion in  strength,  whereas  corresponding  forces 
acting  upon  cast  iron  pipe  would  break  it. 

Cast  iron  pipe  in  the  past  has  been  common- 
ly designed  with  a  thickness  of  wall  sufficient 
to  resist,  at  an  assumed  tenslie  strength,  and 
with  an  assumed  factor  of  safety,  the  interna! 
pressure  of  the  water  in  the  pipe,  with  a 
further  allowance  for  water  ram,  and  gen- 
erally with  a  further  arbitrary  addition  to 
the  thickness  of  the  walls  to  cover  inequali- 
ties in  casting. 

The  actual  test  and  proof  of  the  formulas 
that  have  been  used  in  making  this  calculation 
is  that  the  pipe  designed  by  them  has  in  gen  - 
eral been  satisfactory  in  service,  and  the  per- 
centage of  breakage  in  actual  use  has  been 
small. 

It  is  to  be  noted,  however,  that  most  of  the 
experience  relied  upon  in  reaching  this  conclu- 
sion relates  to  pipes  smaller  than  36  ins.  in 
diameter.  That  relating  to  large  cast  iron 
pipes,  although  considerable,  is  by  no  means  as 
great. 

It  now  seems  that  the  forces  taken  into  ac- 
count in  the  formula  are  not  the  only  ones  that 
tend  to  break  and  that  do  break  cast  iron  pipe. 
In  addition  there  are  internal  stresses  due  to 
the  unequal  cooling  of  the  casting;  there  are 
stresses  that  grow  out  of  the  fact  that  the 
pipe  is  unequally  supported  along  its  length 
and  acts  as  a  beam  between  points  of  support, 
and  especially  there  is  the  weight  of  the  back- 
till  in  the  trench  carried  on  the  top  of  the  pipe 
and  transmitted  through  the  sides  of  the  pipe 
to  the  material  underneath.  The  tendency  of 
this  load  is  to  break  the  pipe. 

Prof.  Talbot  of  the  University  of  Illinois  has 
investigated  the  amount  of  stress  produced  by 
till  on  pipes  of  cast  iron  and  other  materials  by 
embedding  them  in  sand  and  loading  them  to 
the  point  of  destruction,  and  has  recorded 
amounts  of  load  or  fill  required  to  break  them 
under  various  conditions. 

The  important  matter  for  us  is  that  the 
stresses  that  result  from  these  other  forces  are 
cumulative  to  a  considerable  extent  with  those 
resulting  from  the  internal  pressure  of  the 
water  in  the  pipe. 

In  a  paper  recently  presented  to  the  New 
England  Water  Works  Association  I  attempt- 
ed to  analyze  some  of  these  stresses.  I  will 
not  repeat  at  this  time  what  is  there  printed; 
it  will  suffice  to  say  that  the  stresses  resulting 
from  the  load  of  backfill  are  important  in 
pipes  of  large  sizes  and  make  a  difference  in 
the  thickness  of  walls  required.  In  other 
words,  large  cast  iron  pipe  designed  by  the 
formulas  that  have  been  used  are  not  as 
strong  in  proportion  as  small  pipe  designed  by 
tin    ame  formula, 

I 'radical  experience  seems  to  bear  this  out, 
for  there  have  been  relatively  more  breaks  in 
large  cast  iron  water  pipes  than  in  small  ones 
Statistics  arc  not  easily  obtained  of  sufficient 
completeness  to  be  of  vnluc,  but  I  think,  almost 
any  water  works  superintendent  who  has  had 
|H  ni  or  tin-iii.  cast  iron  pipe  in  his  system,  or 
even  12-in  pipe,  will  supnort  the  proposition 
that  the  destructive  breakage  of  such  pipe  has 
been  greater  proportionately  than  with  small 
pipe. 

Further,   the   possibilities   of   damage  with 


breaks  in  the  large  pipes  are  greater.  It  is 
possible  in  a  few  minutes  to  do  thousands  of 
dollars'  worth  of  damage  by  one  break  in  a 
large  pipe  in  a  populous  district. 

The  advantage  of  steel  lies  largely  in  the 
fact  that  the  walls  are  malleable ;  the  pipe  may 
be  deformed  by  the  weight  of  the  material 
placed  upon  it,  by  inequalities  in  the  trench, 
and  by  other  forces,  and  the  pipe  still  retain  its 
strength.  Although  steel  pipes  have  been  de- 
signed with  nominal  factors  of  safety  no 
greater  than  those  used  for  cast  iron  pipe, 
when  all  the  conditions  are  taken  into  account 
the  actual  factors  of  safety  have  been  greater. 
With  hundreds  of  miles  of  steel  pipe  in  serv- 
ice in  the  last  twenty  years,  nearly  all  of  it  in 
large  sizes,  there  have  been  but  few  recorded 
breaks,  and,  so  far  as  the  author  knows,  not  a 
single  case  of  a  break  of  a  destructive  charac- 
ter. No  such  record  can  be  shown  for  cast 
iron  pipe. 

With  cast  iron  pipe,  in  case  of  breakage  the 
side  of  a  pipe  blows  out,  and  all  the  water  that 
the  pipe  is  capable  of  carrying  is  discharged 
until  the  reservoir  is  exhausted  or  the  supply 
shut  off.  On  the  other  hand,  the  few  breaks 
that  have  occurred  with  steel  pipe  have  re- 
sulted in  comparatively  small  openings  which 
allowed  the  escape  of  some  water,  but  not  by 
any  means  the  full  discharging  capacity  of  the 
pipe.  In  two  cases  the  pipe  has  broken  square- 
ly off,  leaving  a  circular  opening  all  the  way 
around  through  which  water  passed.  The 
ends  of  the  pipe,  however,  remained  intact  and 
nearly  in  position,  and  the  openings  were  of 
limited  size  and  the  pipes  continued  in  service 
until  arrangements  could  be  made  for  repair- 
ing them  by  sleeves. 

In  another  case  there  was  one  defective 
joint  that  broke  under  the  test  pressure  that 
was  applied  before  the  pipe  was  put  in  service, 
tearing  out  and  leaving  an  opening  of  some 
size,  but  this  was  repaired  before  the  pipe  was 
put  in  service. 

The^  perforations  of  steel  pipe  that  have 
sometimes  occurred  and  that  have  been  much 
talked  about  in  the  last  few  years,  resulting 
from  the  rusting  or  other  corrosion  of  the 
metal  and  going  entirely  through  the  plate  in 
some  cases  result  in  a  relatively  small  leak 
which  does  not  interfere  with  the  continued 
operation  of  the  pipe,  and  which  leak  can  be 
easily,  completely  and  permanently  repaired 
without  shutting  the  water  off. 

It  is  to  be  noted  that  such  breaks  as  have 
occurred  in  steel  pipes  most  frequently  during 
laying  or  preliminary  testing,  and  less  fre- 
quently in  lines  in  actual  service,  have  o^  - 
curred,  as  far  as  the  author  knows,  always 
where  plates  or  lock  bars  or  some  other  part 
was  of  steel  that  was  relatively  hard.  The 
mild  steel  is  the  most  malleable,  and  although 
it  has  the  lowest  tensile  strength  it  makes  the 
most  reliable  pipe.  If  there  is  breakage  or 
trouble  look  out  for  hard  steel  that  has  es- 
caped the  inspector  or  that  was  near  the  upper 
limit  of  tensile  strength  allowed  under  the 
specifications.  For  the  greatest  safety  use  soft 
steel. 

Steel  pipe  is  made  at  the  present  time  in  two 
principal  patterns — namely :  with  double  rivet- 
ed joints  and  with  lock  bar  joints.  The  lock 
bar  pipe  is  believed  to  be  fully  equivalent  in 
smoothness  to  cast  iron  pipe,  and  will  carry 
the  same  amount  of  water  as  cast  iron  pipe  of 
the  same  size.  Double  riveted  pipe,  on  the 
nt her  hand,  on  account  of  the  projecting  rivet 
heads  and  the  other  irregularities  of  joints,  has 
a  greater  frictional  resistance.  To  obtain  the 
same  carrying  capacity  double  riveted  pipe 
should  lie  i  per  cent  greater  in  diameter  than 
cither  the  lock  bar  or  cast  iron  pipe. 

The  circular  joints  of  both  double  riveted 
and  lock  bar  pipe  arc  commonly  made  in  this 
country  by  riveting,  This  makes  what  is 
known  as  continuous  riveted  pipe.  With  change 
in  temperature  the  pipe  tends  to  expand  or 
contract,  but  is  held  by  the  earth  and  prevent- 
ed from  doing  go,  and  the  tendency  is  con- 
verted into  stresses  which  lend  to  stretch  or 
compress  tile  steel,  but  which  with  good  dr 
sign  never  reach  objectionable  proportions 
\s  these  stresses  are  in  all  cases  at  right  an- 
gle! to  those  resulting  from  the  pressure  of 
water  in  the  pipe  their  existence  does  not 
affect    the    strength    of   the   pipe   directly,  al 


though  they  may  tend  to  bring  out  any  weak 
points,  and  accumulating  with  other  stresses 
they  may  have  been  factors  in  the  production 
of  such  few  breaks  as  have  been  noted  with 
steel  pipe. 

These  temperature  stresses  must  be  frankly 
recognized  and  provided  for  at  every  point. 
Overlooking  them  may  mean  disaster.  The 
details  of  the  joints  and  connections  also  must 
be  very  carefully  studied  and  must  be  good. 

The  design  of  steel  pipe  has  not  been  stand- 
ardized in  the  same  way  that  cast  iron  pipe  has 
been  standardized.  More  skill  is  required  to 
reach  a  good  and  safe  design  with  it.  For- 
tunately the  early  lines  of  steel  pipe  were  de- 
signed by  able  men  and  the  precedents  then 
established  were  good.  It  is  for  us  to  see  that 
they  are  maintained  and  that  necessary  pre- 
cautions are  not  omitted. 

Pipe  30  ins.  in  diameter  can  be  successfully 
riveted  in  the  field,  although  the  space  inside  is 
rather  small  for  good  workmanship ;  36-in. 
pipe  is  more  easily  riveted,  and  this  marks  the 
ordinary  minimum  limit  of  steel  pipe  as  now 
made. 

At  Springfield,  Mass.,  for  the  river  crossing, 
two  lines  of  30-in.  steel  pipe  were  used.  Steel 
pipe  was  selected  in  this  case,  not  because  it 
was  cheaper,  but  because  it  was  believed  to  be 
stronger  and  more  reliable  for  an  especially 
difficult  service. 

Generally  speaking,  with  increasing  size,  cast 
iron  pipe  increases  in  cost  more  rapidly  than 
steel  pipe.  The  saving  to  be  made  by  using 
steel  pipe  as  compared  with  cast  iron  is  rela- 
tively small  for  36-in.  pipe,  and  would  prob- 
ably disappear  with  30-in.  pipe  under  present 
conditions,  increases  rapidly  for  48-in.  and 
larger  pipe.  This  is  true  even  with  the  meth- 
ods of  calculating  the  thickness  of  wall  of 
cast  iron  pipe  that  have  been  used  in  the  past. 
When  Prof.  Talbot's  work  is  taken  into  ac- 
count, and  the  increased  thickness  logically 
called  for  is  allowed  on  the  larger  sizes  of 
cast  iron  pipe,  the  difference  will  become 
greater. 

There  is  a  limit  to  the  thickness  of  castings 
that  can  be  advantageously  used.  A  large  pipe 
with  very  thick  walls  is  probably  relatively  less 
strong  and  reliable  than  one  with  thinner  walls 
because  the  internal  stresses  in  the  thick  cast- 
ing are  greater  and  there  is  more  likelihood  of 
its  going  to  pieces  from  its  own  internal 
stresses,  acting  either  by  themselves  or  in  con- 
junction with  other  stresses  from  external 
sources  that  may  come  upon  the  pipe. 

When  all  these  matters  are  taken  into  ac- 
count large  cast  iron  pipe  for  considerable 
pressures  will  increase  in  cost  almost  as  rapid- 
ly as  the  square  of  the  diameter  of  the  pipe. 
In  other  words,  there  will  be  relatively  small 
saving  by  using  very  large  lines  of  cast  iron 
pipe  as  compared  with  several  lines  of  smaller 
diameter. 

In  our  practice  in  the  last  few  years  we  have 
seldom  considered  the  use  of  cast  iron  pipe 
more  than  36  ins.,  or  at  most  42  ins.  in  diame- 
ter. In  nearly  all  cases  we  have  felt  that  it 
was  better  business  to  use  steel  pipe  where 
most  capacity  was  required  or  otherwise  to 
divide  the  line. 

Sometimes  we  have  surrounded  steel  pipe 
with  concrete,  thereby  adding  to  its  stability 
and  durability.  The  cost  has  been  increased, 
but  not  so  as  to  equal  that  of  cast  iron  pipe. 


Examination  for  Assistant  in  Assay 
Laboratory. 

The  I'.  S.  Civil  Service  Commission  an- 
nounces an  examination  on  Aug.  23,  1911, 
to  secure  eligibles  to  lill  a  vacancy  in  the 
position  of  laboratory  assistant,  at  $1,200.00 
per  annum,  in  the  office  of  the  Director  of 
the  Mint,  and  vacancies  requiring  similar 
qualifications. 


\botit  liS  per  cent  of  the  concrete  for  the 
s\slem  of  three  twin  locks  at  Gatim  has  been 
laid,  the  amount  in  place  June  24  being  1.414.- 
:tS!t  cu.  yds.  out  of  a  total' of  2,0S">,000  cu.  yds. 

\t  Pedro,  Miguel.  670.0.V2  cu.  yds.  or  '20  per 
cent  of  a  total  of  837,101)  cu.  yds.  is  placed. 

\l  Mirallores  '20  per  cent  or  '277,204  cu.  yds 
mil  of  a  total  of  l,3(i'2,0l)0  cu.  yds.  is  placed. 
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DRAINAGE    AND    IRRIGATION  SECTION 


Two  Examples  of  Electrical  Transmis- 
sion of  Power  for  Pumping  Irriga- 
tion Water  With  Some  Con- 
struction and  Operating 
Costs. 

There  is  a  broad  field  of  development  for 
pumping  in  irrigation.  In  some  cases  high 
lands  which  cannot  be  reached  by  a  gravity 
system  can  be  reached  by  pumping  from  grav- 
ity canals  into  canals  feeding  such  high  land 
areas.  In  other  cases  irrigated  areas  can  be 
developed  or  extended  by  pumping  from 
wells  this  utilizing  underground  waters.  In 
our  issue  of  Feb.  15,  1911,  we  described  in  de- 
tail a  project  pumping  from  wells  at  Portales, 
N.  Mex.  Here  electric  power  generated  by  a 
central  gas  engine  station  was  transmitted  to 
individual  well  pumps.  The  following  text 
describes  two  pumping  plants  installed  on  U. 
S.  Reclamation  Service  projects — the  Mini- 
doka Project  in  Idaho  and  the  Salt  River 


Two  120-kw.,  vertical  exciter  units,  each 
direct  connected  to  a  180-h.p.  hydraulic  tur- 
bine. 

Five  three-phase,  air-blast  transformers,  de- 
livering 33,000  volt  current  to  the  high-tension 
buses. 

The  turbines  were  designed  to  meet  the  fol- 
lowing operating  conditions :  Effective  head 
46  ft.;  maximum  power  2,000  h.p. ;  speed  200 
r.  p.  m.  The  maximum  efficiency  generated 
by  the  makers  is  per  cent ;  the  guaranteed 
average  efficiency  between  half  and  full  gate 
is  77  per  cent. 

The  operating  characteristics  of  the  power 
plant  apparatus  are  as  follows  : 

Alternator,  1,400  kilovolt-amperes,  2,300 
volts,  three-phase,  60  cycles,  200  rev.  per  min. ; 
regulation  at  100  per  cent  power  factor,  8 
per  cent;  efficiency  at  full  load,  96  per  cent; 
temperature  rise  at  full  load,  40°. 

Transformers,  1,400  kilcvolt-amperes,  low 
voltage  2,300,  high  voltage  33,000  Y.  Regula- 
tion at  100  per  cent  power  factor,  0.9  per  cent; 
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Fig.  1 — Map  of  Minidoka  Irrigation  Project,    Idaho,    Sowing    Canals   and  Transmission 

Lines  to  Pumping  Stations. 


Project  in  Arizona.  At  Minidoka*  water  is 
pumped  from  gravity  canals  to  high  level  can- 
als and  at  Salt  River  underground  water  is 
pumped  from  wells.  In  both  cases  hydro- 
electric transmission  systems  are  employed 
for  generating  and  transmitting  power  to  the 
pumps.  These  plants  are  described  in  a  paper 
by  O.  H.  Ensign  and  James  M.  Gaylord,  read 
before  the  American  Institute  of  Electrical 
Engineers  and  the  following  data  are  taken 
from  this  paper. 

MINIDOKA  PROJECT. 

The  Minidoka  project  comprises  130,000 
acres,  of  which  80,000  acres  are  irrigated  by 
gravity  canal  and  50.000  acres  by  water  pump- 
ed from  gravity  canal  to  high  level  canal. 
Figure  1  is  a  map  of  the  project.  The  dam 
which  diverts  the  waters  of  Snake  River  cre- 
ates a  fall  of  46  ft.  A  power  plant  at  the 
dam  generates  power  which  is  electrically 
transmitted  to  three  pumping  stations. 

Power  Plant. — The  power  plant  equipment 
includes   the  following: 

Five  1,400-kilovolt-ampere,  three-phase,  60- 
cycle  vertical  alternators,  each  connected  to 
a  2,000-h.p  hydraulic  turbine. 


temperature  rise  at  full  load,  40° ;  efficiency 
at  full  load,  98.4  per  cent. 

Transmission  Lines.— The  transmission  line, 
consisting  of  a  single  circuit  of  No.  3  and 
No.  5  B.  &  S.  cop^  er,  carried  on  wooden  poles, 
is  22  miles  in  length  and  crosses  the  Snake 
River  in  a  1,150-ft.  span  of  six-strand,  83-, 
000-cir.  mill  copper  cable  at  a  point  11  miles 
below  the  power  plant.  A  second  similar  line 
is  being  constructed  on  the  south  side  of  the 
river,  using  No.  5  wire,  and  the  two  lines 
will  be  connected  as  a  loop  system  through  the 
stations  and  to  the  towns  on  the  project 
which  are  being  supplied  with  light  and  power. 

Pumping  Stations. — There  are  three  pump- 
ing stations,  each  having  a  lift  of  31  ft.  No. 
1  contains  5  pumps,  four  of  125  sec.  ft.  ca- 
pacity and  one  of  75  sec. -ft.  capacity ;  No.  2 
four  pumps,  each  of  125  sec. -ft.  capacity;  and 
No.  3  three  pumps,  two  of  125  sec. -ft.  and  one 
of  75  sec. -ft.  capacity. 

The  problem  in  a  system  of  this  kind  is  to 
supply  at  as  high  an  efficiency  as  practicable, 
taking  into  consideration  operating  conditions, 
first  cost  and  maintenance,  water  in  vari- 
able   quantities    with  the  least    liability  of 


shut-down  and  the  least  possible  operating 
expense.  Bearing  this  in  mind,  the  choice  of 
design  of  pumping  station  and  especially  the 
arrangement  of  the  pumping  units  requires  no 
small  amount  of  study.  The  ordinary  hori- 
zontal pump  with  the  necessary  foot  valves 
would  have  made  an  expensive  and  awkward 
plant,  and  such  an  arrangement  would  have 
required  a  much  larger  amount  of  floor  space 
than  that  occupied  by  the  vertical  units  which 
were  finally  decided  upon.  The  foot  valves 
alone  would  have  introduced  a  serious  loss  of 
head  by  offering  considerable  friction,  and 
the  control  of  the  discharge  of  the  water  bj 
means  of  gate  valves  would  have  involved  an 
expensive  installation  and  a  constant  source 
of  annoyance  in  operation. 

The  pumps  are  installed  in  separate  com- 
partments and  are  direct  connected  to  syn- 
chronous motors  located  directly  above  them. 
The  weight  of  the  rotating  element  is  carried 
by  roller  thread  bearings  located  on  tops  of 
the  motors. 

Each  pump  has  but  one  guide  bearing,  a 
long  sleeve  with  a  stuffing  box  at  the  top,  and 
near  the  top  of  the  sleeve  the  bearing  is  sup- 
plied with  a  semi-hard  oil  having  the  con- 
sistency of  vaseline,  forced  in  by  a  special 
motor-driven  pump  for  e^ch  individual  bear- 
ing. Lubricating  in  this  manner  forces  the 
lubricant  downward  and  excludes  water  from 
the  bearing  and  any  possible  grit  which  may 
be  in  the  water.  In  two  years'  time  no  rust  or 
wear  is  shown  on  these  bearings,  the  shaft 
being  as  bright  as  when  it  came  from  the  fac- 
tory. Curves  giving  the  characteristics  of  the 
pump  as  to  efficiency,  power  and  gate  open- 
ings are  shown  in  Fig.  2. 

The  motors  for  driving  the  125-sec.-ft. 
pumps  are  of  the  self-starting  synchronous 
type,  operating  at  300  r.  p.  m.  and  receiving 
(>0-cycle,  three-phase  current  at  2,200  volts. 
The  motors  for  operating  the  smaller  pumps 
are  similar  except  that  they  have  a  capacitv 
of  360  h.  p. 

Costs. — The  following  tables  of  costs  do  not 
include  the  cost  of  operators'  quarters  and 
road  making.  These  items  have  been  omitted, 
since  they  are  so  greatly  dependent  upon  local 
conditions.  The  erection  costs,  however,  in- 
clude several  items  such  as  the  cost  of  mak- 
ing preliminary  tests  of  the  hydraulic  ap- 
paratus, the  cost  of  temporary  buildings  for 
housing  machinery  during  the  time  the  perma- 
nent buildings  were  under  construction  and 
other  items  made  necessary  by  the  severe  con- 
ditions under  which  the  plants  were  con- 
structed : 

A  large  portion  of  the  riveting  of  the  tur- 
bine cases,  penstocks  and  draft  tubes  was 
done  in  the  field.  Iu  fact,  the  penstocks  and 
draft  tubes  were  completely  assembled  at  the 
plant. 

It  may  also  be  noted  that  the  cost  per  kilo- 
watt of  station  No.  2  is  based  on  its  trans- 
former capacity  of  3,000  kilowatts,  while 
the  unit  cost  at  station  No.  3  is  based  on  its 
motor  capacity. 

In  table  IT  is  shown  the  estimated  operat- 
ing cost,  based  on  the  actual  cost  of  operation 
during  the  season  of  1910,  of  that  portion  of 
the  equipment  then  installed.  There  are  two 
operators  on  each  shift  at  the  power  house 
and  there  will  be  but  one  operator  on  each 
shift  at  the  pumping  stations.  '  The  cost  of 
repairs  during  the  season  of  1910  was  sw 
ridiculously  low  that  the  figures  given  in 
the  table  are  greatly  in  excess  of  the  actual 
cost  of  repairs  last  year.  This  also  applio-  u- 
superintendence  and  general  expense.  Five 
per  cent  per  annum  depreciation  has  been 
allowed  on  the  proper  installations,  including 
buildings,  and  10  per  cent  per  annum  on  the 
transmission  lines.  No  interest  charge  ap- 
pears, since  funds  for  the  construction  of  all 
reclamation  projects  are.  in  reality,  loaned  by 
the  United  States  to  the  settlers  without  in- 
terest. 

The  figures  giving  the  acre- feet  pumped  by 
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TABLE  I.— CONSTRUCTION  COST  OF  MINIDOKA  POWER  AND  PUMPING  SYSTEM. 


Capacity   

Building   

Machinery   

Freight  and  hauling  

Erection   

Engineering  and  incidentals. 

Tail  race   

Pressure  pipes   

Double  transmission  line.... 


Total  . . 
Unit  cost 


Pumping 

Pumping 

Pumping 

Power 

station 

station 

station 

plant. 

No.  1. 

No.  2. 

No.3. 

6,500  kw. 

2,500  kw. 

3,000  kw. 

1.300  kw. 

$  80,200 

$  34,500 

$  40,300 

$19,200 

10  t ,DUU 

i  o.oUU 

TO  cn/i 
/0,bUU 

32,500 

25.100 

11,800 

10,600 

6,100 

62,300 

18,200 

16,800 

8,600 

13.600 

5,600 

5,300 

2,800 

56,600 

19,000 

14,000 

16,600 

$405,400 
$63.00 


$167,900 
$67.00 


$160,600 
$53.00 


$S5,800 
$66.00 


Trans- 
mission 

line. 
6.500  kw 


$35,000 

$35,000 
$5.40 


Total. 
6,500  kw. 
$174,200 
352.500 
'  53,600 
105,900 
27.300 
56,600 
49.600 
35,000 

$854,700 
$132.00 


each  station  were  arrived  at  by  comparison 
of  the  installed  capacity  and  the  acre-feet 
pumped  during  the  season  of  1910,  with  the 
stations  and  it  is  found  that  the  figures  thus 
obtained  check  very  closely  with  the  amount 
of  water  estimated  to  be  necessary  for  the 
successful  raising  of  crops  on  these  lands; 
namely,  3  acre-feet  per  acre  per  season.  The 
acre-feet  pumped  1  ft.  high  were  found  for 


PER  CENT  OF  GATE  OPENING 

Fig.  2 — Curves  Showing  Results  of  Tests  of 
125  Ft.  Per  Sec.  Centrifugal  Pump. 

each  station  by  multiplying  the  total  acre-feet 
for  that  station  by  the  approximate  net  lift, 
namely,  30  ft.  The  results  of  last  season's 
run  showed  that  the  kilowatt-hours  generated 
at  the  power  plant  were  almost  exactly  dou- 
ble the  acre-feet  pumped  1  ft.  high  by  the 
pumping  stations;  and  since  one  kilowatt- 
hour  is  equal  to  1.01  acre-feet  1  ft.  high,  this 
would  indicate  a  working  efficiency  from  pow- 
er plant  to  water  delivered  in  the  upper  canals 
of  approximately  50  per  cent.  This  actual 
working  efficiency  should  be  compared  with 
the  following  table  of  full  load  efficiencies, 
starting  with  the  water  behind  the  dam  and 
working  through  the  system  to  the  water  de- 
livered in  the  upper  canals.  The  cost  of  oper- 
ation per  acre-foot  pumped  1  ft.  high  given 
for  the  various  pumping  stations  might  be 
taken  to  represent  what  a  company  would  ex- 
pect to  pay  for  operating  expenses,  exclusive 
of  the  cost  of  power  in  a  pumping  station  of 
this  character. 

In  the  table  of  operating  cost  it  has  been 
estimated  that  the  entire  winter  operating  ex- 
penses, including  fixed  charges,  will  be  cov- 
ered by  the  sale  of  power  and  that  the  land 
under  the  pumping  system  will  not  be  charged 
with  any  standby  expenses  for  the  winter 
season.  In  such  a  system  as  this,  where  a 
large  amount  of  power  is  required  during 
the  summer  irrigating  season,  and  none  dur- 
ing the  winter  season,  the  development  of  a 
winter  load  is  very  desirable,  and  with  this 
in  view  the  transmission  lines  have  been  ex- 
tended to  the  towns  of  the  Minidoka  Project 
and  power  is  there  sold  for  commercial  pur- 
pose1 Kxtremcly  low  rales  arc  offered  for 
electric  heating  and  the  use  of  large  amounts 
of  power  for  all  purposes  during  the  winter 
is  encouraged  in  every  possible  way.  By  fur- 
nishing power  at  very  low  rates,  especially 
during  the  winter  months,  the  annual  oper- 
ating and  maintenance  charges  against  the 
pumping  system  are  reduced  and  the  settlers 
on  the  project,  who  have  paid  for  this  work, 
have  the  benefit  of  cheap  light,  power  and 
electric  heat. 

SALT  RIVER  PROJECT. 

Transmission  applied  to  irrigation  on  the 
Salt  River  Project  is  an  entirely  different 
problem  from  that  r.n  the  Minidoka  Project 
On  the  Minidoka  Project  the  only  method  by 
which  water  could  be  obtained  for  60)000  acres 
of  land  was  through  the  medium  of  the  pump- 
ing system.  On  the  Salt  River  Project  a 
storage  reservoir,  diversion  works  and  canals 
are  constructed,  prepared  to  irrigate  about 
200,000  acres  of  land  by  gravity  and  pumps. 
The   pumping  system    will   serve    two  pur- 


poses ;  one  is  to  prevent  the  rise  of  the  ground 
waters  to  a  point  dangerously  near  the  sur- 
face, and  the  other  is  to  supplement  by  the 
means  of  drawing  on  the  underground  supply, 
the  water  stored  in  the  reservoir  and  deliv- 
ered by  the  natural  flow  of  other  streams. 

Power  Plant. — The  power  development  at 
the  Roosevelt  dam  consists  of  two  separate 
hydraulic  developments,  one  from  a  power 
canal  constructed  to  furnish  power  for  build- 
ing the  dam,  and  ultimately  for  permanent 
power  purposes;  the  other  using  the  water 
from  the  reservoir  as  it  is  discharged  for  ir- 
rigation purposes.  The  first  installation  at 
the  reservoir  consisted  of  a  turbine  and  gen- 
erator in  a  cave  excavated  in  the  face  of  the 
cliff,  a  short  distance  below  the  toe  of  the 
dam.  This  cave  is  now  used  as  a  compart- 
ment for  low-tension  switch  installation.  In 
the  early  stages  of  the  work  this  form  of  de- 
velopment was  necessary  on  account  of  the 
heavy  blasting  in  the  vicinity  and  the  conse- 
quent danger  of  damage  to  apparatus  less  se- 
curely housed.  Early  in  the  construction 
work,  however,  plans  were  developed  for  a 
complete  power  plant.  The  plant  was  con- 
structed upon  a  rock  foundation  formed  by 
excavation  of  the  canyon  side.  The  draft 
tubes  and  tail  race  tunnels  are  constructed  in 
solid  rock.  The  water  from  the  power  canal 
is  brought  to  three  of  the  units  through  an 
incline  tunnel,  lined  half-way  down  with 
concrete  only,  the  balance  of  the  way  the  con- 
crete is  lined  on  the  inside  with  5-16-in.  steel 
plate.  Extending  from  the  lower  end  of  the 
tunnel  the  7-ft.  penstock  is  made  up  of  %-in. 
butt  and  strap  riveted  steel  plate  and  is  con- 
nected to  three  units  capable  of  being  oper- 
ated  continuously   at   1200   kw.     The  static 


Fig.  3 — Map  of  Salt  River 


head  is  226  ft.  On  account  of  the  heavy  rock 
excavation  necessary  to  get  sufficient  room  for 
the  building,  economy  of  space  was  an  im- 
portant consideration  in  the  design  of  the 
plant.  This  led  to  the  selection  of  the  verti- 
cal types  of  generating  unit. 

The  other  development  is  a  1 0- ft.  penstock 
through  the  dam,  controlled  with  a  large  cyl- 
inder gate  just  outside  the  power  house.  To 
this  penstock  will  be  connected  three  units, 
one  of  them  2000  kw.  and  the  other  1200  kw. 
capacity.  The  operating  head,  for  which  three 
turbines  are  designed  to  give  the  maximum 
efficiency  is  100  ft.,  and  it  is  expected  that 


they  will  be  controlled  to  operate  at  heads 
ranging  from  V0  ft.  to  220  ft. 

The  transmission  line  consists  of  six  83,000 
circular-mill,  six-strand,  hard  drawn  copper 
wires,  supported  on  14-in.  insulators  having 
a  flash-over  test  of  165,000  volts  dry.  The 
line  is  supported  on  steel  towers  with  the  low- 
est wire  at  an  average  elevation  of  30  ft.  from 
the  ground  in  the  mountains,  and  a  limiting 
distance  of  30  ft.  from  the  lowest  wire  to 
the  ground  in  the  valley.  The  towers  aver- 
age a  distance  of  360  ft.  apart  in  the  moun- 
tains, on  account  of  rough  country,  and  400 
ft.  apart  in  the  valley.  This  line  is  65  miles 
long,  reaching  to  Fhoenix,  Ariz.,  the  largest 
town  on  the  project.  A  branch  line  taps  off 
from  a  four-way  switching  station  40  miles 
from  the  power  house,  near  the  town  of  Mesa 
and  runs  south  20  miles  terminating  in  a  sub- 
station at  the  Pima  Indian  Reservation.  There 
is  also,  about  10  miles  south  of  the  main  line, 
another  substation  for  general  irrigation 
pumping.  It  is  contemplated  that  in  the  fu- 
ture practically  all  the  power  of  this  plant  will 
be  used  for  irrigation  purposes,  although  at 
the  present  time  it  is  supplying  the  local  dis- 
tributing company  in  the  City  of  Phoenix  with 
power  under  modification  of  an  old  contract, 
in  effect  before  the  Reclamation  Service  com- 
menced work.  After  the  line  reaches  the 
cultivated  district,  the  tripartite  form  of  steel 
pole  is  used  instead  of  steel  towers,  on  ac- 
count of  the  ground  space  that  was  saved  by 
such  use.  Thirty  miles  of  this  line  was  ex- 
ceedingly difficult  to  construct.  In  some 
places  the  wire  had  to  be  drawn  through  by 
cables  for  nearly  three  miles,  as  it  was  inac- 
cessible by  the  road.  The  line  was  con- 
structed by  pulling  the  wire  under  tension  by 


Showing  Transmission  Lines  to 


means  of  a  steel  hauling  line  over  sheaves 
placed  on  the  cross  arm.  The  cost  of  65  miles 
of  two-circuit  line  was  $4,400  per  mile. 

Wells  and  Pumps. — A  line  of  wells  was 
located  about  two  miles  from  the  Gila  River, 
slightly  diverging  towards  the  north  from 
the  river.  These  wells  consist  of  first,  a  lti-in. 
California  well  casing  driven  to  a  depth  of 
200  ft.  Around  this  was  sunk  a  concrete 
caisson  0  ft.  in  diameter  to  a  depth  of  45  to 
55  ft.  The  construction  and  pump  installation 
arc  shown  by  Fig.  4. 

The  .specifications  for  the  pump  required  a 
maximum  efficiency  at  5  sec.  ft.  and  66  ft 
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TABLE  II. — ESTIMATED  MONTHLY  OPERATING 
BASED  ON  ACTUAL  COST  DURING  SEASON  OF 


Capacity   

Labor   

Supplies   

Repairs   

Superintendence  and  general  expense. 

Depreciation   

Total   

Acre  feet  pumped  

Acre  feet  pumped  1  ft.  high  

Kw-hr  , 

Cost  per  acre  ft.  1  ft.  high  

Cost  per  kw-hr  

Cost  per  acre  per  season  


Power 
plant. 
*6,500 
$700 
150 
75 
400 
1,460 
$2,785 


3,600.000 
$0,154 
$0.77 


COSTS  OP  MINIDOKA  PUMPING  SYSTEM 
1910  EXCLUSIVE  OF  DITCH  TENDING. 
Pumping  Pumping  Pumping  Trans- 
station  mission 


station 
No.  1. 
t575 
$300 
30 
20 
200 
670 
$1,220 
25,000 
750,000 
1,500,000 
$0,163 


station 
No.  2. 
t500 
$300 
30 
20 
200 
670 
$1,220 
20,000 
600,000 
1,200,000 
$0,203 


Total. 


No.  3. 
t325 
$300 
15 
10 
150 
350 
$825 
15,000 

450,000    1,800.000 

900,000    3,600,000 

$0,183    $0,362 

  $0.18 

  $0.78 


line. 
►6,500 
$100 
5 
10 
40 
300 
$455 


$1,700 

230 
135 
990 
3,450 
$6,505 


Depreciation  at  5  per  cent  per  annum  on  complete  power  installation,  10  per  cent  on  line. 
Estimates  for  the  six  months  of  the  irrigating  season  assuming  that  the  winter  operating  ex- 
penses are  covered  by  the  sale  of  power. 

Allows  three  acre-feet  per  acre  during  season    over  50,000  acres. 
Average  lift  73  ft. 
*Kw.    tSec.  ft. 


lift  of  70  per  cent,  and  at  35  ft.  lift  and  a 
correspondingly  increased  capacity  an  ef- 
ficiency of  63  per  cent.  In  the  effort  to  meet 
these  conditions  on  a  flat  top  efficiency  curve 
so  the  motor  would  not  be  overloaded  at 
lower  heads,  the  manufacturer  obtained  a 
pump  giving  exceedingly  fine  results,  namely, 
80.6  per  cent,  including  the  suction  elbow 
and  discharge  elbow,  at  5.5  second-feet  and 
55  ft.  (16.7  m.)  lift.  The  efficiency  curves  of 
this  pump  are  shown  in  Fig.  27. 

The  pump  is  a  top-suction,  vertical  shaft 
pump,  carried  between  galvanized  steel  chan- 
nel, forming  a  frame,  which  carries  a  suit- 
able number  of  cast  iron  supports  and  guide 
bearings.  The  guide  bearings  have  a  pan 
case  on  the  top  to  receive  hard  oil.  At  the 
top  of  the  pump  shaft  is  an  oil-lubricated 
thrust  bearing  in  action  only  as  the  pump  is 
started.  As  soon  as  a  small  head  of  water  is 
produced  by  the  pump,  a  portion  of  the  area 
of  the  bottom  of  the  impeller  becomes  a 
thrust  bearing,  which  as  it  starts  to  lift  the 
impeller,  uncovers  openings  from  this  thrust 
area  into  the  center  of  the  volute,  and  the 
opening  of  these  passages  balances  the  pump 
and  stops  the  impeller  in  proper  alignment 
with  the  volute,  thus  carrying  the  weight  of 
the  impeller  and  shaft  always  on  a  water 
thrust. 

This  water  thrust  is  adjustable  by  means  of 
a  plug  attached  to  a  lever  and  rod  leading 
up  to  the  motor  base.  A  cast  iron  base  for 
the  motor  is  fastened  to  the  top  of  the  frame 
by  bolts.  The  top  of  the  vertical  shaft  is 
fitted  with  a  jaw  coupling.  The  motor  is 
placed  on  to  the  cast  iron  base  with  the  other 


bolted  and  lifted  out  and  the  frame  and  pump 
then  lifted  out  independently  for  examination. 
The  discharge  pipe  is  composed  of  galvanized 
riveted  iron  pipe  hung  in  the  caisson  in  the 
same  way  as  the  motor  and  frame.  The 
remainder  of  the  electrical  equipment  con- 
sists of  10,000-volt  oil  switches,  a  10,000  to 
220-yolt,  three-phase,  self-cooled  transformer, 
provided  with  taps  for  starting  the  motor 
at  half  voltage;  a  double-throw,  triple-pole 
knife  switch  and  an  ammeter. 

Ten  of  these  units  in  a  line  10  miles  long, 
and  a  750-kilowatt  sub-station,  with  provision 
for  extension  to  1500  kilowatts,  are  taken 
care  of  by  two  men,  one  of  them  an  Indian. 
The  pumps  run  with  very  little  attention.  Sim- 
ilar motors  on  another  installation  have  oper- 
ated for  two  years  without  giving  any  trou- 
ble whatsoever.  Similar  installations  of 
pumps  the  writer  has  known  to  operate  for 
long  periods,  with  very  little  attention. 

This  pump  running  submerged  is  always 
working  at  its  best  efficiency.  By  using  a 
large  pump  to  sink  the  caisson  all  the  fine  ma- 
terial is  drawn  out  of  the  gravel  in  the  vicin- 
ity of  the  bottom  of  the  caisson  and  no  more 
sand  will  be  drawn  into  the  well  at  the  re- 
duced capacity  of  the  permanent  pump. 

TABLE  III.— FULL  LOAD  EFFICIENCIES. 

Net  efficiency 

from 
water  behind 
Efficiency,    the  dam. 
Per  cent.     Per  cent. 

Turbines    81.5  81.5 

Generators    96.0  78.2 

Step-up    transformers   98.4  77.0 

Transmission    line   90.0  69.3 

Step-down    transformer....    98.0  67.9 

Motors    94.0  63.8 

Pumps    72.5  46.3 

Operation  to  date  has  given  an  average 
minimum  discharge  of  6  sec-ft.  for  each  well, 
which  corresponds  to  a  lift  of  approximately 
50  ft.  (15.2  m.)  and  a  pump  efficiency  of  ap- 
proximately 80  per  cent,  as  will  be  seen  by 
reference  to  the  test  curves  of  the  pump. 

The  whole  pumping  system  is  an  exceed- 
ingly reliable  one.  Practically  the  only  atten- 
tion which  seems  to  have  been  found  neces- 
sary to  date  is  the  restarting  of  the  pumps 
after  an  interruption.  It  is  proposed  that  this 
may  be  finally  solved  for  each  group  of  this 
kind  by  starting  them  all  from  the  sub- 
stations by  means  of  a  compensator  in  the 
sub-station  itself  connected  in  the  10,000-volt 
circuit  distributing  to  these  pumping  plants. 

Taking  this  plant  as  it  stands,  solely  as  a 
pumping  development,  without  the  flood  canal, 


80 

5  70 

z 

5  00 

ii  M 

$  10 

o  30 
<r 

£  20 
10 


1 

POWER 

HO 

RSE 

INrU  |-]  

i 

30  40  50  60 
HEAO  IN  FEET 


S  Q. 
?  s 


Fig.  5 — Curves  Showing  Results  of  Tests  of  10-ln.  Centrifugal  Pump,  Salt  River  Projict. 


Fig.  4 — Vertical   Section   of  Caisson 
Showing  Pumping  Plan*. 


Well 


half  of  the  coupling  on  the  motor  matching 
into  the  one  on  the  pump  shaft  and  is  bolted 
in  this  position.  The  jaw  coupling  allows 
vertical  movement  of  the  pump  shaft  as  above 
described.  The  motor  itself  has  an  independ- 
ent oil-lubricated  thrust  bearing.  Ball  bear- 
ings are  not  sufficiently  reliable  for  an  in- 
stallation of  this  kind,  for  the  breakage  of  a 
ball,  with  the  attendant  10  miles  away,  would 
have  serious  consequences.  Some  form  of 
bath  bearings  is  best  adapted  to  this  work. 
In  this  case  the  bearing  consists  of  large 
cast  iron  collars  furnished  with  a  slight  oil 
pressure  from  a  small  gear  pump  located  in 
an  oil  reservoir  holding  several  gallons  of  oil 
and  placed  at  the  top  of  the  motor. 

The  whole  mechanism  of  motor,  pump  and 
frame  rests  on  I-beams,  grouted  in  the  con- 
crete of  the  caisson.    The  motor  can  be  un- 


in  which  case  the  area  supplied  would  be  lim- 
ited to  10,000  acres  mstead  of  12,009  acres 
we  find  some  interesting  results,  as  to  cost, 
and  it  is  believed  that  these  results  can  be 
improved  upon  in  the  next  installation  of  this 
character,  by  taking  advantage  of  the  experi- 
ence gained  in  the  sinking  of  caissons  in  this 
installation  and  probably  a  saving  of  15  to  20 
per  cent  might  be  made  on  that  portion  of 
the  work.  The  cost  of  the  ten  wells  and 
pumping  equipment  is  $105,000,  or  about  $10 
an  acre  for  the  10,000  acres  which  they  will 
supply.  Assuming  that  a  power  company 
stands  ready  to  supply  the  current  to  the  10.- 
000-volt  line  in  regular  commercial  work,  the 
following  interesting  results  of  cost  of  irriga- 
tion bv  this  method  may  be  deduced. 

As  shown  by  the  efficiency  curve  of  the 
pump,  the  horse-power  input  to  the  pump  at 
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any  head  which  will  probably  be  maintained 
in  these  wells  will  not  exceed  44  hp.  Taking 
into  account  shaft  losses,  piping  losses  and 
loss  in  efficiency  of  the  pump  as  time  goes 
on,  it  may  be  assumed  that  50  hp.  applied  to 
the  pump  is  a  reasonable  figure.  The  load  or 
the  •  sub-station  calculated  from  the  proven 
efficiency  of  operation  and  line  would  be  then 
460  kw.  supplied  to  the  10,000-volt  line  feeding 
the  pumping  station. 

Assuming  that  it  is  necessary  to  run  this 


Collecting  Head  or  Wall 


The  Cienega  Sub-Surface  Dam  Near 
Tucson,  Arizona. 

BY  G.  E.  P.  SMITH.* 

In  the  irrigated  sections  of  the  west  many 
streams  are  popularly  believed  to  carry  con- 
siderable quantities  of  underflow  and  in  many 
places  subsurface  dams  have  been  projected  or 
discussed  for  the  purpose  of  intercepting  the 
underflow  and  raising  it  to  the  surface.  Few 
such  dams,  however,  have  been  built,  notable 
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Fig.  1  —  Plan,  Profile  and  Section  of  Subsurface  Dam,Pantano  Wash  Near  Tucson,  Ariz. 


system  an  average  of  200  days  a  year,  24 
hours  a  day,  the  installation  will  consume 
2,208,000  kw-hrs.  To  an  installation  of  this 
size  it  may  be  assumed  that  power  can  be 
supplied  from  a  water  power  plant  at  not 
more  than  1.5  cts.  per  kw-hr.,  making  a  total 
cost  for  10,000  acres  of  land  $34,000  per  an- 
num, for  power,  or  $3.40  per  acre  per  annum 
for  the  10,000  acres.  Taking  into  considera- 
tion the  climate  existing  in  this  locality  and 
the  soil  which  this  water  will  supply,  this  is 
an  extremely  reasonable  irrigation  power 
charge. 

The  actual  method  by  which  the  charge 
for  power  will  be  made  to  this  particular 
pumping  circuit,  however,  is  that  there  will 
be  charged  against  this  section  of  land  a  sum 
representing  the  cost  of  the  final  development 
of  power  set  aside  to  supply  this  pumping 
system  for  the  Indian  Department  when  it  is 
all  completed,  and  this  pumping  area  will 
then  pay  the  actual  cost  of  furnishing  such 
power.  This  will  reduce  the  power  cost  to 
about  one-third  of  that  estimated  above.  So 
far  as  depreciation,  renewals,  repairs  and  at- 
tendance is  concerned,  it  without  doubt  will 
compare  well  with  any  system  of  its  kind 
heretofore  constructed  The  wells  themselves 
are  of  a  character  which  will  probably  last 
indefinitely.  The  equipment  is  one  which  it 
is  believed  will  present  .1  minimum  of  re 
pairs. 

Under  the  above  assumption  of  operation, 
there  will  be  24,000  acre-feet  of  water  lifted 
an  average  of  50  ft.  at  a  cost  for  power  of 
|84.000,  or  at  a  cost  of  $1.42  per  acre-foot, 
making  $0.0285  the  cost  per  acre-foot  one 
foot  high,  which  is  the  ligure  upon  which 
comparison  should  be  made  with  other  in- 
stallations as  to  power  cost. 


exceptions  being  those  of  Pacoima  Wash  in 
California  and  Agua  Fria  River  in  Arizona. 

An  account  of  such  a  structure  is  of  interest 
in  two  ways :  First,  the  design  is  required  to 
meet    unique    conditions;    and    second,  the 


hard  sandstone  walls  to  a  width  of  67  ft.,  and 
the  traditions  of  the  locality  were  that  bedrock 
was  reached  by  sounding  rods  at  a  maximum 
depth  of  12  ft.  The  gradient  of  the  river  is 
-11  ft.  per  mile,  the  summer  floods  are  sudden 
and  torrential  and  the  great  difficulty  of  main- 
taining an  ordinary  ditch  head  against  the 
severe  floods  occurring  every  summer  made  it 
desirable  to  take  the  water  out  through  a  pipe 
conduit  laid  at  a  safe  depth  below  the  river 
bed.  It  was  expected  also  that  a  considerable 
volume  of  underflow  would  be  recovered. 

The  construction  of  the  dam,  conduit  and 
collecting  basin  has  been  carried  out  during 
the  spring  of  1911.  The  surface  flow  was 
very  small  and  the  danger  of  floods  at  that 
season  of  the  year  was  negligible.  The  exca- 
vation of  the  river,  gravel  was  carried  down 
to  a  depth  of  25  ft.  with  slip  scrapers.  At 
that  depth  the  width  of  the  river  bed  between 
rock  walls  was  22  ft.  and  a  trench  with  lag- 
ging was  started,  its  cross  width  being  12  ft., 
narrowing  to  9  ft.  when  bedrock  was  finally 
uncovered  for  the  full  width  of  the  river  bed. 

In  order  to  keep  down  the  seepage  water 
during  the  •excavation  and  construction  centrif- 
ugal pumps  were  used,  the  combined  dis- 
charge for  several  weeks  approximating  4 
second-feet,  due  in  part  to  the  draining  out 
of  the  sand  reservoir  above  the  site. 

The  dam  is  of  the  arch  type  as  shown  by 
Fig.  1,  and  is  built  of  plain  concrete.  The 
upstream  face  is  vertical  and  the  radius  of 
curvature  is  equal  to  the  span  length,  67  ft. 
The  top  width  is  14  ins.,  and  the  bottom  width 
at  the  extreme  depth  of  45  ft.  6  ins.  is  5  ft. 
A  view  of  the  completed  structure  is  seen  in 
Fig.  2. 

Fbe  concrete  was  proportioned  1  cement  to 
5  of  river  gravel  and  boulders  were  driven 
into  the  mushy  mixture  after  it  was  placed  in 
the  forms.  The  concrete  was  bonded  to  the 
rock  surface  with  neat  cement.  On  the  sides 
of  the  canyon  the  rock  face  was  blasted  off  so 
as  to  form  a  square  skewback  to  take  the 
thrust  of  the  arch.  The  elevation  of  the  top 
is  that  of  the  normal  river  bed.  Six  days 
sufficed  for  the  concreting,  part  of  the  form 
work  being  done  at  night. 

Whether  or  not  the  structure  as  built  will 
withstand  the  floods  has  not  been  proven  as 
yet.  If  the  top  portion  should  fail,  the  upper 
1;  or  8  ft.  can  be  rebuilt  of  reinforced  con- 
crete and  with  sufficiently  heavy  section  so  that 
it  will  be  permanent. 
Upstream   from  the  dam,  as  seen  in  the 


Fig.  2. — View  of  Subsurface    Dam  and  Collecting  Head. 


The   State   Legislature  of   Connecticut  has 

i  d  $1,000,000  for  tin  improvement  of  the 

harbor  at  New  London,  with  a  view  to  mak- 
ing it  an  ocean  terminal 


amount  of  water  recovered  contributes  to  our 
knowledge  of  the  underllow  of  stream 

At  the  head  of  the  Cicncga  Ranch  irrigating 
ditch,  near  Tucson,  the  conditions  appeared  tO 
be    favorable   to   the  construction  of   a  sub 
sin  face  dam.     The  river  lu  re  narrows  between 

'Irrigation  Eriglnpcr,  Agricultural  Kxpcrlmpnt 
St  11 1 ton,  I'lilvi.THlly  <>f  Arljsoim,  TueMon,  Arizona. 


plan,  Fig.  l,  is  a  concrete  cylinder  of  s  it. 

inside  diameter  and  25  ft.  depth,  to  serve  as  a 
collecting  head.  Its  thickness  is  S  ins.  The 
inflow  is  upward  from  the  bottom  and  later 
.illy  through  200  boles  each  2  ins.  in  diameter 
and  protected  by  coars'e  Kj-in.  mesli  screen 
The  conduit  of  lli-in.  cenu-nt  pipe,  is  started 
at  the  bottom  of  the  cxlindcr  and  is  laid  on  a 
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level  for  50  ft.,  thence  on  an  upward  incline 
for  250  ft.  to  the  Cienega  ditch,  the  bottom  of 
which  is  4  ft.  lower  than  the  river  bed.  The 
cement  pipe  was  V/2  ins.  thick  and  under  the 
pressure  head  of  22  ft.  leaked  badly  at  first, 
but  has  slowly  improved  in  that  respect. 

The  surface  How  of  water  one-fourth  mile 
above  the  site  on  June  c1  was  0.0  sec. -ft.  and 


the  ditch  was  carrying  1.5  sec. -ft.,  the  under- 
flow thus  added  being  approximately  1  sec. -ft. 
On  previous  years  the  flow  at  the  ranch  at  this 
season  has  been  about  one-half  of  a  second- 
foot  in  the  morning  and  the  ditch  has  been 
dry  at  evening,  due  to  the  extremely  high 
rate  of  evaporation  during  the  day. 
The  improvements  were  designed  and  suc- 


cessfully constructed  by  Mr.  R.  R.  Schweitzer, 
manager  of  La  Cienega  Land  &  Cattle  Co. 
The  total  cost  including  labor,  supervision, 
supplies,  rent  of  pumping  machinery,  and 
cement  at  $3.15  per  barrel  was  $7,350.  A 
second-foot  of  water  used  for  fruit  and  alfalfa 
ranching  at  Tucson  can  be  capitalized  at 
$18,000. 


Method  and  Cost  of  Constructing  a 
Jetty  by  Dumping  Stone  from 
Trestle.* 

The  work  in  question  is  the  construction  of 
the  south  jetty  for  the  improvement  of  Aran- 
sas Pass,  Texas. 

Owing  to  the  shallow  depth  of  water  in 
which  the  south  jetty  lies,  varying  from  0  to 
12  ft.,  it  would  have  been  impossible  to  carry 
the  stone  on  barges  and  place  it  from  floating- 
derricks.  The  method  previously  used  on  the 
Galveston  jetties  was  adopted  and  a  trestle 
for  a  railroad  of  standard  gage  was  construct- 
ed along  the  line  of  the  jetty.  This  method 
has  the  advantage  of  permitting  work  to  be 
done  at  times  when  rough  weather  would  have 
stopped  all  work  from  barges.  For  the  por- 
tion in  the  water,  the  piles  were  creosoted 
with  24  pound  treatment.  The  bents  were 
driven  on  14-ft.  centers  and  capped  with  a  12x 
12  in.  timber,  10  ft.  long.  The  piles  were  cut 
off  at  a  height  of  8  ft.  above  mean  low 


dense,  hard,  and  brittle,  weighing  170  lbs.  per 
cu.  ft.  As  the  stone  is  paid  for  by  the  ton. 
instead  of  by  the  cubic  foot,  it  is  advisable  to 
use  as  light  stone  as  is  regarded  capable  of 
withstanding  the  waves.  Practically,  it  is  a 
question  of  using  stone  from  the  nearest  quar- 
ry, as  the  freight  on  the  stone  is  the  largest 
item  in  the  cost. 

The  pile  trestle  was  pushed  out  at  least  600 
ft.  in  advance  of  the  jetty  mound,  and  from 
this  an  apron  of  stone,  3  ft.  thick  and  30  ft. 
wide,  was  formed  by  throwing  the  stone  by 
hand  from  the  cars.  (Fig.  2).  At  least  one- 
third  of  the  pieces  in  the  apron  were  to  be 
one-man  stone,  and  no  piece  was  to  weigh 
more  than  500  lbs.  Quarry  run  is  used,  in- 
cluding spalls  and  chips  weighing  only  a 
few  pounds.  This  apron  takes  the  place  of 
the  brush  mattress;  it  is  unaffected  by  the 
teredo,  and  the  small  and  large  pieces  fit  to- 
gether, forming  a  floor  for  the  mound.  The 
main  object  of  this  apron  is  to  protect  the 
piles  in  the  trestle  from  scour;  it  does,  how- 
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Fig.  1. — Trestle  Used  in  Building  South  Jetty,  Aransas  Pass,  Texas. 


water.  Upon  the  caps  were  placed  two  12x14 
in.  stringers,  upon  which  the  rails,  weighing 
56  lbs.  to  the  yard,  were  laid.  Each  stringer 
was  composed  of  two  pieces,  each  6x14  ins. 
and  28  ft.  long,  laid  side  by  side,  breaking 
joints  and  bolted  together  at  each  bent  with 
screw  bolts.  The  piles  were  driven  to  a 
penetration  of  15  ft.,  inclined  toward  each 
other  at  the  top,  with  a  batter  of  3  ft.  in  24 
ft.,  their  tops  being  about  6  ft.  apart.  Fig.  1. 
The  lumber  was  sound  heartwood  of  longleaf 
yellow  pine,  and  the  piles  green  shortleaf  or 
loblolly  pine,  12  ins.  at  large  end  and  9  ins.  at 
the  small  end. 

A  transfer  wharf  was  erected  on  the  main- 
land and  the  stone  cars  coming  from  the 
quarry  were  transferred  to  a  transfer  barge 
and  towed  across  to  a  similar  wharf  on  Mus- 
tang Island.  The  barge  was  fitted  with  stan- 
dard tracks  and  carried  nine  cars  at  a  load. 
The  transfer  wharf  had  a  hinged  apron,  raised 
and  lowered  by  winches,  and  when  in  opera- 
tion it  rested  on  the  barge,  making  a  con- 
tinuous track  for  the  locamotive.  The  con- 
tractor was  paid  for  the  wharf  and  trestle,  but 
all  side  tracks,  turnouts,  switches,  and  transfer 
appliances  had  to  be  provided  by  the  con- 
tractor at  his  own  expense  and  became  the 
property  of  the  United  States  at  the  termina- 
tion of  the  contract. 

The  stone  used  at  first  was  a  dense  sand 
stone  weighing  140  lbs.  per  cu.  ft.,  with  some 
of  the  crest  blocks  granite  of  166  lbs.  weight. 
The  stone  used  lately  is  all  limestone,  very 
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ever,  support  the  center  of  the  jetty.  As  the 
stone  is  thrown  by  hand  from  the  side  of  the 
car  and  not  placed  by  skips,  it  naturally  falls 
into  two  mounds  on  each  side  of  the  track 
which  are  subsequently  leveled  down  by  the 
waves  so  as  to  form  a  continuous  apron.  In 
the  deeper  water  the  stone  has  farther  to  fall 
and.  consequently,  is  more  scattered ;  at  the 
outer  end1  the  width  of  the  apron  is  about  40 
ft.  It  would  be  better  if  this  apron  were  to 
project  10  ft.  on  each  side  of  tbje  completed 
jetty,  at  least  on  the  channel  side,  to  prevent 
the  slope  blocks  from  undermining  by  cur- 
cents  racing  along  the  jetty.  The  slope  blocks 
then  settle  in  the  sand  and,  exposing  the  crest 
blocks  to  wave  action,,  they  are  rolled  down 
the  side  of  the  jetty.  It  would  be  necessary 
to  place  this  extra  width  either  from  barges 
or  to  use  a  light  derrick  with  skips  on  a 
car.  The  barge  method  would  probably  be 
cheaper.  The  barge  wi  uld  be  anchored  fore 
and  aft  along  the  line  of  the  jetty;  and  with 
lines  moved  across  the  line  of  the  jetty,  dis- 
tributing the  material  uniformly. 

On  top  of  the  apron  is  placed  a  core  of 
quarry  run  of  the  stone  weighing  between  15 
lbs.  and  2  tons.  This  portion  of  the  jetty  is 
drawn  as  the  mound.  It  is  unloaded  from  the 
cars  bv  manual  labor,  the  larger  pieces  being 


pushed  over  the  sides  of  the  flat  cars  by  pinch 
bars,  pieces  of  steel  about  5  ft.  long,  drawn  to 
a  sharp  point  at  one  end  and  at  the  other  flat- 
tened to  a  wedge  shape  and  about  4  or  5  ins., 
bent  to  an  angle  of  45°.  This  overlaps  the 
apron  on  each  side  by  about  6  to  10  ft.  The 
mound  extends  to  1  ft.  above  mean  low  water. 
As  placed  from  the  cars  its  top  width  is  about 
23  ft.,  with  side  slopes  of  1  on  1. 

The  slopes  below  mean  low  tide  are  cov- 
ered about  6  ft.  thick  with  stone  weighing  not 
less  than  3  tons,  with  average  weight  of  5 
tons;  but  increasing  in  weight  as  the  work 
advances  gulfward  to  a  minimum  weight  of  6 
tons  and  average  of  10  tons.  Next  is  placed 
the  crest  covering  of  three  rows  of  blocks, 
placed  on  a  bedding  of  small  stone  at  an  ele- 
vation of  1  ft.  above  mean  low  water,  and  so 
arranged  that  the  pieces  bond  together,  to  pre- 
vent any  direct  flow  of  water  through  the 
crest.  The  top  of  the  crest  is  5  ft.  above 
mean  low  water,  and  the  width  varies  from  15 
ft.  to  20  ft. 

The  slopes  above  water  and  alongside  the 
crest  are  the  last  to  be  placed.  These  blocks 
and  the  crest  blocks  are  approximately  the 
shape  of  a  rectangular  parallelopfpedom  and 
weigh  at  the  inner  end  of  the  jetty  5  and  8 
tons,  and  for  the  outer  half  8  to  12  tons.  The 
side  slopes  are  about  I  on  2. 

The  slope  and  crest  blocks  are  handled  by  a 
derrick,  which  is  built  on  a  standard  flat  car 
and  operated  by  a  25-h.  p.  hoisting  engine.  Its 
capacity  is  from  10  to  12  tons.  The  car  is  se- 
cured to  the  trestle  by  chains  and  clamps, 
and  loaded  cars  are  brought  to  it  one  at  a 
time  by  the  locomotive  to  be  unloaded.  About 
12  cars  per  day  can  be  unloaded.  In  placing, 
the  inspector  uses  care  to  see  that  the  various 
pieces  dovetail  into  each  other  with  the  mini- 
mum amount  of  voids.  Large  cavities  and 
gaps  between  the  blocks  are  filled  up  with 
-mailer  stone. 

Where  the  incompleted  structure  is  liable  to 
serious  damage  from  waves,  as  small  a  length 
of  jetty  as  practicable  is  under  construction  at 
any  one  time.  Generally  the  trestle  is  200  ft. 
in  advance  of  the  apron;  the  apron  should  be 
1,000  ft.  in  advance  of  the  mound,  and  the 
mound  protected  below  water  as  fast  as  pos- 
sible. The  portion  above  water  can  wait.  In 
winter,  the  work  should  be  kept  well  closed 
up.  The  profiles  of  the  South  Jetty  show  that 
when  the  apron  is  kept  about  1,000  ft.  ahead 
of  the  mound  in  15  ft.  of  water  the  amount 
of  scour  when  the  mound  is  placed  is  about  3 
ft.,  but  when,  owing  to  the  stone  failing  to  ar- 
rive from  the  quarry  in  correct  proportions, 
the  mound  is  advanced  to  within  200  or  300  ft. 
of  the  end  of  the  apron,  the  scour  is  as  much 
as  7  ft. 

The  groin  on  land  was  built  of  a  mound  of 
riprap,  of  stone  weighing  from  15  lbs.  to  2 
tons,  without  crest  or  slope  covering.  Its 
top  was  8  ft.  above  mean  low  water,  width 
14  ft.,  and  slopes  1  on  2.  Before  placing  the 
stone,  the  sand  was  removed  under  the  central 
portion  of  the  grain  to  an  elevation  of  3  ft. 
above  mean  low  water.  On  either  side, 
trenchess  10  ft.  wide  were  excavated  to  the 
level  of  mean  low  water,  extending  to  the 
outside  edges  of  the  groin.  These  trenches 
were  then  filled  with  small  riprap  to  an  eleva- 


♦Extracted  from 
Howell,   U.    S.   A.,  in 
June-September.  1911. 
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Depth  Trestle 

of  per 

water.  linear 

Station.                      Feet.  foot. 

0-20                                  4.0  $6.3."! 

20-30                                 3.9  6.35 

30-10                                11.5  7-50 

40-50                                 7.3  7.50 


TABLE  I. 
Apron  &  Mound 


Slop.-.- 


— Crest. 


Tons. 
8.40 
10.00 
19.21 
17. 2« 


Cost. 

$29.40 
35.00 
r.9. 17 
53.22 


Tons. 

3.40 

3.50 

11.08 


Cost. 

$11.90 
13.25 
23.25 
34.13 


Tons. 

2.90 

3.00 

3.60 

3.57 


Cost. 

$12.67 
13.11 
14.72 
14.60 


Total 

per 
linear 
foot. 
$60.32 
67.71 
104.94 
109.75 
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tion  of  3  ft.  above  mean  low  water.  The  ob- 
ject was  to  carry  the  foundations  well  below 
the  level  of  ground  water  and  thus  prevent 
undermining  by  the  washing  out  of  the  sand 
on  which  the  stone  was  placed. 

The  cars  of  stone  are  weighed  on  standard 
railway  scales,  furnished  by  the  contractor, 
and  the  place  in  the  jetty  that  the  stone  on 
each  car  "is  noted.  From  this  the  cost  per  lin- 
ear foot  of  the  jetty  is  determined  Gener- 
ally it  is  given  in  100-ft.  lengths.  Up  to  Sta- 
tion 30  (that  is,  for  a  length  of  3,000  ft.),  the 
jetty  was  built  under  contract  at  the  follow- 
ing unit  prices:  riprap  (including  apron, 
mound,  and  side  slopes),  $3.50  per  ton  prop- 
erly placed  on  work;  crest  stone  $4.3 1  per 
ton-  railway  trestle  and  track,  complete,  $6.35 
per 'linear  foot.  Beyond  Station  30,  the  prices 
were :  for  riprap,  $3.08  per  ton ;  crest  stone 
$4  09  ner  ton;  railway  trestle  and  track,  $7.50 
per  linear  foot.  Table  I  gives  the  cost  per 
linear  foot  between  the  stations  named: 

A  New  Consistometer  for  Use  in  Test- 
ing Bituminous  Materials  * 

The  writer  hesitates  under  existing  condi- 
tions to  suggest  a  new  machine  of  this  type 
but  he  is  led  to  do  so  this  time  from  the  beliel 
that  the  suggestion  may  result  in  clarifying 
the  present  situation  rather  than  in  adding  to 
its  further  confusion.  In  the  work  of  the 
writer,  confusion  has  seemed  to  exist  fre- 
quently when  the  endeavor  was  made  to  com- 
pare different  instances  in  his  own  work  or 
the  latter  with  the  work  of  others. 

Unquestionably  the  determination  of  the 
physicial  character  of  a  pitch  or  oil  must  in- 
clude some  definite  expression  of  its  mobility, 
resistance  to  displacement,  consistency  or 
whatever  the  expression  may  be.  The  knowl- 
edge of  this  characteristic  is  important  in 
considering  such  a  substance  when  submit- 
ted or  contemplated  for  use  and  the  definite 
expression  of  such  a  characteristic  is  una- 
voidable in  drawing  specifications. 

Further  the  writer  thinks  it  may  be  safely 
stated  that  the  particulars  of  such  a  charac- 
teristic of  many  materials  stated  in  terms  ot 
a  definite  instrument  at  one  temperature  give 
but  very  little  information  as  to  what  the 
same  material  will  show  in  this  regard  on  an- 
other instrument  or  at  another  temperature. 
It  is  perhaps  doubtful  whether  a  direct  rela- 
tion always  exists  between  the  determination 
of  the  same  instrument  at  different  tempera- 
tures but  there  is  no  argument  but  that  it 
one  instrument  can  be  had  of  sufficient  range 
to  cover  all  materials  and  at  almost  all  tem- 
peratures, such  an  instrument  would  be  desir- 
able, if  indeed  it  is  not  necessary. 

The  writer  believes  the  instrument  de- 
scribed hereafter  is  such  a  one,  as  so  far  it 
has  been  found  by  him  possible  to  cover  with 
it  the  determination  of  the  consistency  ot  all 
the  materials  now  on  the  market  for  use  in 
the  treatment  of  roads,  with  pitches  or  oils 
and  at  temperatures  from  0  to  1UU  L»,  or 
higher.  The  instrument  may  be  described  as 
follows :  .  , 

The  apparatus,  Fig.  1,  consists  of  an  ac- 
curately balanced  wheel,  grooved  at  the  cir- 
cumference and  provided  with  some  measur- 
ing device  to  determine  with  accuracy  the  arc 
through  which  the  wheel  is  turned. 

We  have  used  two  wheels  in  our  experi- 
ments, one  having  a  diameter  of  8  ins.  weigh- 
ing I48  6  grams,  the  other  having  a  diameter 
of  4  ins.  and  a  weight  of  81.1  grams.  A 
thread  passes  around  the  cirmuference  of 
the  wheel  to  which  it  is  attached  at  one  point 
to  prevent  slipping.  At  one  end  of  the  thread, 
a  small  hook  is  used  to  attach  the  plungers, 
and  at  the  other  end  is  suspended  a  pan  or 
weights  Sperm  oil  is  used  to  lubricate  the 
friction  parti  which  consist  of  pivots  in  one 
case  and  a  steel  axle  in  the  other.  An  excess 
load'  of  3  gram  is  required  on  one  side  or 
the  other  in  both  machines  to  overcame  fric- 
tion   resistance,  inertia,  etc. 

j,,,,,,  ^,.  of  the  machine  is  to  measure 
the  distance  traveled  by  a  disc  of  known  area 

"TTTnor  t.y  Mftl  W.  W.  Cronby.  Chief  Bug- 
,,,,r  M<  rvW.n.I  t l-ologleal  Snrv-y.  preHent „<1  at 
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and  known  load  through  a  substance  _  con- 
tained in  a  box  of  fixed  dimensions,  during  a 
fixed  interval  of  time,  5  seconds.  The  dis- 
tance traveled  is  measured  in  tenths  of  a 
millimeter,  and  is  the  number  sought.  The 
plungers  are  all  round  discs  of  brass  with 
spindles  inserted  in  the  center.  All  of  these 
spindles  are  stiff  and  strong,  3/32  in.  diam- 
eter wire,  and  about  2  ins.  long,  except  in 
the  plunger  marked  "No.  12  Special,"  when 
it  is  more  slender  and  is  5  ins.  long. 

The  box  in  which  the  fluid  is  placed  is  the 
ordinary  box  used  in  the  evaporation  tests 
of  tar  and  is  2%  ins.  diameter,  1  in.  high,  in 
the  case  of  very  fluid  substances,  a  box  of  the 
same  diameter,  but  5  ins.  deep  is  used. 

In  the  testing  of  a  substance,  the  plungers 
are  immersed  directly  beneath  the  surface  of 
the  liquid,  a  correction  being  applied  for  the 
sustaining  force  of  the  liquid  (which  is  evi- 
dently readily  obtained  from  the  specific  grav- 
ity of  the  tar  or  oil  and  the  determined  rela- 
tionship between  the  specific  gravity  of  the 
plunger  and  its  weight)  ;  and  the  weights  are 
so  adjusted  on  the  balanced  pan  that  a  known 
weight  is  applied  to  the  plunger.  The  brake  is 
then  released  for  5  seconds  to  allow  the 
plunger  to  descend  into  the  material  and  the 
depth  of  its  descent  read  on  the  measuring 
device  first  mentioned. 

It  is  found,  from  our  experience,  that  no 
guide  for  the  spindle  is  necessary  until  the 


ill  ifr- 


Fig.  2. — Section  of  South  Jetty,  Aransas 
Pass,  Texas. 

load  on  the  plunger  is  in  excess  of  10  grams 
for  special  No.  12,  and  5  grams  for  the  other 
plungers. 

The  plungers  and  loads  are  so  selected  that 
the  penetration  is  between  100  and  200  (Dow 
scale),  except  in  the  case  of  fluid  oils  where 
the  use  of  No.  12  Special  is  required. 

The  diameters  of  the  disk  of  the  plungers 
(whose  thickness  is  uniformly  5/64  in.)  are  as 
follows : 

No.    0  =  the  No.  2  cambric  needle  (used  In  the 
Penetrometer). 

No     1  wire   1/32  in.  diameter 

No'.    2  wire-   UU  in.  diameter 

No     3  wire   %  In.  diameter 

Na    4  disk   3/16  in.  diameter 

No     r.   Vi  In-  diameter 

No'    g   %  In.  diameter 

?   %  In-  diameter 

No    g   %  in-  diameter 

No    q   1  In-  diameter 

No  10   1%  In.  diameter 

No  11     "   1%  In.  diameter 

No.  12  and  12  Special  1%  In.  diameter 

The  guide  to  keep  the  spindle  vertical  is 
used,  as  indicated  above,  when  the  load  ex- 
ceeds 5  or  10  grams.  The  construction  of 
this  and  its  attachment  to  the  machine  is  suf- 
ficiently plain  from  the  sketch.  The  machine 
operates  easily  and  can  be  used  with  a  load 
of  500  grams  with  a  No.  2  needle  which  might 
be  required  for  a  very  hard  pitch,  or  with  a 
load  of  .5  grams  and  the  "No.  12  for  road 
oils  which  may  have,  theoretically  at  least,  a 
viscosity  less  than  water. 

1 1  reading  on  all  products  up  to  these  very 
fluid  substances  are  entirely  satisfactory;  its 
readings  on  very  fluid  oils  are  probably  suf- 
ficiently accurate  for  road  oil  work,  though 
not  so  accurate  as  the  well  known  viscosimet- 
,.,-s  ir  i  'I,  foi  testing  lubricating  oils. 

The   wheel    for   carrying   the  plunger  and 


weight  was  adopted  for  convenience,  simplic- 
ity and  cheapness,  but  any  contrivance— such, 
for  instance,  as  an  analytical  balance— by 
which  the  plunger  can  be  counterpoised  and 
loaded  and  which  is  provided  with  an  index 
for  recording  the  movement  of  the  plunger 
can  be  used  with  concordant  results. 

Perhaps  the  writer  should  state  that  the 
idea  of  such  an  instrument  as  has  been  de- 
scribed occurred  to  him  in  1908.  At  that  tune 
it  was  customary  to  state  that  a  pitch  had 
a  "penetration  of  100"  (referring  to  Dows 
machine)  or  an  oil  had  a  "viscosity  of  2o0 
sec."  (Engler).  Other  instruments  were  oc- 
casionally mentioned,  such  as  Sayboldt's  vis- 
cosimeter,  Lunge's  Tar  Tester,  Richardson  s 
Float,  etc.  The  lack  of  calibration  of  the  va- 
rious' instruments,  as  well  as  the  variety  of 
the  latter  available,  seemed  to  emphasize  the 
desirability  of  a  single  substitute.  While  at 
work  on  the  idea  (during  such  moments  as 
could  be  spared  from  his  daily  duties  along 
other  lines)  a  somewhat  similar  and  more 
complicated  machine  was  brought  to  his  at- 
tention (Abraham's  machine*— see  Proceed- 
ings American  Society  for  Testing  Materials, 
Vol.  IX,  1909).  The  writer's  main  objections 
to  this  instrument  are  its  complexity  and  that 
a  considerable  factor  of  unknown  importance 
seems  to  be  present  in  its  work:  that  is  the 
relation  between  the  specific  gravities  of  the 
material  and  of  the  heads  of  the  plungers. 

Somewhat  later  the  writer's  attention  was 
attracted  to  a  test  proposed  by  J.  Walker 
Smith  in  his  book  on  "Dustless  Roads  and 
Tar  Macadam,"  for  determining  the  consist- 
ency of  tars.  Smith's  test  seems  to  be  at  the 
opposite  extreme  in  the  matter  of  complexity 
of  instrument.  The  writer  hopes  that  neither 
Mr  Abraham  nor  Mr.  Smith  will  feel  that  he 
had  unwarrantedly  borrowed  any  ideas  from 
either  and  begs  to  state  that  so  far  as  his 
consciousness  goes,  he  is  unaware  that  he  has 
done  so. 

The  development  of  the  consistometer 
above  referred  to,  and  all  the  work  with  it. 
have  been  done  for  the  writer  by  Penniman  & 
Browne  of  Baltimore,  Md.  The  writer  wishes 
to  here  record  his  great  appreciation  of  their 
assistance  and  his  obligation  therefor,  with- 
out which  the  writer  would  have  been  unable 
to  have  reached  the  results  given. 

In  order  that  a  better  understanding  may 
be  had  of  the  machine  and  its  work,  some  of 
the  records  of  the  results  reached  with  it  will 
be  given  Nine  samples  of  material  were  se- 
lected varying  from  fairly  hard  pitch  to  a 
fairly  liquid  oil,  as  shown  in  Table  I. 

Taking  now  for  instance  "Sample  No.  120 
and  No.  12  Special  Plunger,"  it  was  found 
and  calculated  as  follows: 

No.  12  Special  plunger  +  hook  =  scale  pan 
+  12.1  grams. 

The  loss  of  weight  of  plunger  in  water  was 
2.28  grams. 

2.28X1.094=2.4943.  12.1—2.5=9.6. 

That  is,  this  plunger  immersed  in  sample 
No  120  would  be  balanced  by  9.6  grams  in 
scale  pan.  The  frictional  resistance  was  found 
to  be  0.3  of  a  gram. 

The  consistometer  was  thereupon  adjusted 
for  work,  the  plunger  immersed  in  the  sample 
(No  120)  and  9.3  grams  placed  in  scale  pan. 
Now  by  removing  weight  from  the  pan,  the 
plunger  was  considered  to  be  loaded  accord- 
ingly and  the  following  results  were  obtained : 

Net  Load.   Readings  ■ 

0.1  eram   10       10  8   

0.2  Urn   30       30       SO               ...  ... 

0.3  gram   SB       52  50   

0  4  eram   6S       GO  ...   

0.5  gram   so     so  so   

o.fi  nam          107    107  110   

0.7  gram   124  120   

0.8  gram   145  144   

0.3  grain   160  162  ...   

1  0  cram   180  178  175   

11  gran    ....  196  192  19T   

i  gran    ....    215     210  210   

VS  Sum   230     300      29   ;; 

J-«fXS   i    340  842  :::  ::. 

18  Sam  370     355      370     354      362  35S 

1:5  gl-an!:::::  388  390  375  390   
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Our  No. 
110 
116 
120 
128 
130 
131 
133 
134 
135 


Specific 
gravity 
25°  C. 
1.137 
0.978 
1.094 
0.930 
1.099 
1.119 
0.942 
0.930 
0.991 


25°  C. 
Engler 
50  c.c. 


TABLE  I. 

"Viscosity' 


258  sec. 


813 
1,610 


2,233 


100°  c. 

25° 

Engler. 

Lunge. 

Remarks. 

125 

280 

"Ugite." 

"Headley  Binder  No.  11." 

104 

40.7 

17 

"U.  G.  I.  Anti-Dust." 

36 

0.8 

"Special  Texaco  Compound. 
"U.  G.  I.  Dust  Layer." 

20 

19.4 

"U.  G.  I.  Dust  Layer." 
"Asphaltoilene." 
"Standard  Oil  No.  5." 
"Texaco  Joint  Filler." 

57.6 

4.2 

34.2 

was  easily  possible  to  use  at  least  two  differ- 
ent plungers  and  in  the  case  of  No.  110,  nine 
were  used  with  the  results  shown  in  Table 
III: 


Net  load. 
10  grams. 


40  grams. 


•Dow  Penetrometer  25°  C.  =  18  H00  gram  load). 


4  4 


4  5 

Plungers 


Level 


Leveling  Screw-. 

— =s<  >m 


TABLE  III. 
No.  12 

— Plunger—  — No.  11  Plunger — 
  9     10  9 


87 


7 

7 

. .  21 

21 

10 

10 

34 

35 

36 

12 

12 

43 

43 

15 

15 

..  53 

53 

31 

31 

. .  90 

88 

90 

45 

45 

. .  122 

120 

122 

54 

60 

58      .  . 
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In  order  to  learn  of  the  possible  effect  of 
the  dimensions  chosen  for  the  wheel  of  the 
machine  on  the  determinations  made,  another 
wheel  was  crudely  arranged  on  a  separate 
standard  and  base.  With  it,  taking  again  sam- 
ple No.  120  and  special  plunger  No.  12,  the 
determinations  of  machine  No.  2  and  the 
comparisons  with  those  of  the  larger  machine 
are  shown  in  Table  IV. 

Considering  the  crudity  of  the  small  wheel 
machine,  it  is  felt  that,  within  reasonable 
limits,  the  size  of  the  wheel  is  shown  to  have 
no  practical  effect  on  the  actual  movement  of 
the  plunger  provided  the  friction  in  the  axis 
is  a  minimum. 

The  concordance  of  the  results  of  repeated 
determinations  by  either  machine  seems  very 
satisfactory,  as  will  be  seen  by  the  foregoing 
figures.  A  typical  result  in  the  cases  of  other 
instruments  now  in  use,  from  actual  records 
of  work,  is  shown  as  follows: 
Result.     Engler.     Lunge.  Dow.  Float. 

1st    683.5»         152.6  10:37:182  75.8 

2nd    623  155.4  7:30:191  66.2 

3rd    598  140.5  11:42:179  83.8 

4th      12:40:193  83.4 

5th     10:40 

•Sec. 

Apparently  the  curve  of  a  definite  penetra- 
tion when  platted  with  the  weights  as  ordi- 
nates  and  the  areas  of  the  plunger  faces  as 
abscissas  is  very  close  to  a  parabola — at  least 
enough  so  for  practical  purposes.  There 
seems  to  be  no  direct  relation  between  the 
penetrations  resulting  on  different  materials, 
even  when  their  specific  gravities  are  consid- 
ered, which,  to  the  writer,  is  no  unexpected. 
Table  IV  shows  the  penetration  (averages) 
determined  on  the  nine  pitches  listed  with  the 
various  plungers. 

In  order  to  obtain  an  indication  at  least  of 
any  relation  (or  lack  of  it)  between  plungers 
of  the  same  diameter  but  with  heads  of  dif- 
ferent volumes,  we  prepared  a  special  No.  6 
whose  head  was  a  cylinder  %  in.  in  diameter, 


Taking  sample  No.  110  and  Plunger  No.  6,  we 
have: 

Net  Load.  Readings. 

5  grams   18  18 

10  grams   60  60 

15  grams   108  108 

20  grams   135  135 

30  grams   180  180 

and  with  the  same  material  and  No.  5  Plunger: 

3  grams   24       22  22 

4  grams   32  32 

5  grams   49       47  48 

10  grams   95       92  93 

15  grams   134     132  132 

20  grams   165     162  165 

25  grams   182     178  184 


TABLE  V.— COMPARISON  OF  PITCH  COMPOUNDS — TEMPERATURE  25°  C. 
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With  sample  No.  110  and  Plunger  No.  1,  we 
have: 

Net  Load.   Readings— 

3  grams   75       80  78 

4  grams   107      104  104 

5  grams   128      125  125 

7  grams   160  160 

10  grams   212  212 

With  sample  No.  135  and  Plunger  No.  1, 
have: 

200  grams  10  8 

300  grams   18  18 

400  grams   32  32 

500  grams   40   

As  of  incidental  interest,  with  a  sample  of 
special  pitch  on  hand,  a  comparison  of  the 
results  from  using  our  No.  1  plunger  and  a 
No.  2  needle  the  record  is  shown  in  Table  II: 


Engler  60  C.c. 
Fulweiler. 
Crosby. 
No.  12  Special  Plunger. 

Net   load   0.2  grams 
—.  0.3 

.§  °-4 

c  0.5 

g  0.6 

S  0.7 

m  0.8 
0.9 

a  1.0 

E  1.1 

5  1.2 
C  1.7 


"Asphaltic  Oil. 
518  sec. 
551  sec. 
38—40—38 
65—65—64 
90—90—90 
105—108—105 
132—132—132 
151—150—150 
170—169—171 
202—200—201 


'Water  Gas  Tar." 

521  sec. 

547  sec. 
None 
8—9—9 
15—17—15 
25—24—25 
36—36 
52—54—53 
65—68—68 
78—81—80 
92—92 

104— lO:.— 104 
121—122—121 
190—190 


"Coal  Tar." 

514  sec. 

553  sec. 
None 
4—4—5 
8—8—8 
12—13—12 
20—20—20 
25—28—28 
36—36 
48—50—50 
58—57—58 
70—70 
78—80—78 
118—122—122 


78 


9 

19 

32 


Net  load. 

10  grams. 

20  grams. 

30  grams. 

40  grams. 

50  grams. 

60  grams . 

70  grams. 

80  grams . 

90  grams. 

100  grams. 

110  grams. 

120  grams. 

130  grams. 

140  grams. 


-No.  10  Plunger- 

—No. 

9  Plunger — 

—No 

11 

11 

11 

18 

18 

18 

65 

50 

50 

40 

40 

130 

75 

74 

'75 

58 

58 

175 

90 

84 

90 

'90 

72 

72 

190 

90 

97 

90 

93 

82 

84 

'82 

198 

105 

102 

105 

90 

90 

114 

116 

115 

95 

95 

115 

115 

115 

101 

101 

115 

117 

110 

iii 

104 

104 

115 

115 

104 
106 
107 

ue 
110 

104 
107 
108 
110 
110 

106 
107 
109 

8  Plu 
65 
132 
173 
190 
199 


nger- 


176 
i99 


TABLE  II. 

No.  2 

Net  Load.  — No.  1  Plunger —     — Needle — 

50  grams   5       5       5      ..       4  4 

100  grams   12     11     12      . .     13  13 

150  grams   17  17   

200  grams   22     19      20     20     32     30  31 

300  grams   28     25     29      28     52      48  51 

400  grams   31      28     30      ..      52      50  51 

On  each  of  the  nine  samples  first  listed  it 


Net  load. 

2  grams . . 

3  grams. . 

4  grams. . 
3  grams.  . 
7    grams . . 

grams .  . 
grams .  . 
grams.  . 
15  grams .  . 
20  grams.. 


-No.  7  Plunger- 


10 
12 


11 

25 
48 


102 
130 
150 
182 


11 

25 
48 


102 
130 
150 
182 


25 


No.  6 

No.  5 

No.  4 

Plunger 

Plunger 

Plunger- 

10 

12 

10 

21 

23 

23 

36 

'38 

38 

50 

60 

42 

41 

42 

60 

60 

79 

79 

58 

58 

74 

76 

76 

100 

100 

134 

130 

132 

140 

143 

140 

iio 

iio 

i37 

137 

165 

165 

152 

io3 

i52 

184 

181 

isi 

205 

207 

207 

184 

186 

184 

H4 
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-By 


TABLE  IV. 
Plunger  No.  12  Sp.- 


-AVERAGE  PENETRATIONS  (IN  TENTHS  OF  A  MM.)  SECURED  ON  PITCHES. 
By  Plunger 

  —No.  12.—   By  Plunger  No.  11.    By  Plunger  No.  10. 


3.0 
4.0 
5.0 
6.0 
7.0 
8.0 


S<=>' 


0 

CI 

00 

0 

CO 
CO 

CO 

tH 

0 

O 

d 

6 

O 

6 

S3 

% 

a 

<1) 

s 

ft 

ft 

E 

E 

E 

a 

a 

ni 

cd 

w 

.  ai 

W 

W 

0.1 

9 

9 

4 

0.2 

37 

30 

5 

27 

0.3 

51 

52 

8 

41 

6 

0.4 

71 

62 

10 

49 

11 

0.5 

90 

80 

60 

16 

0.6 

120 

108 

76 

22 

0.7 

129 

122 

'l4 

85 

29 

0.8 

141 

145 

104 

0.9 

168 

161 

125 

1.0 

198 

178 

141 

1.1 

195 

151 

1.2 

212 

si 

162 

'70 

1.3 

294 

171 

1.4 

315 

183 

1.5 

339 

194 

1.6 

362 

206 

1.7 

3Sfi 

112 

1.8 

390 

1.9 

400 

2.0 

425 

62 

97 
130 
160 
179 
195 
206 


161 
212 


10 


21 


91 
122 
161 
180 
111  I 
212 


71 


li: 


161 
20  5 


10 

10. 

12 

20. 

17 

30. 

10 

23 

40. 

12 

28 

50. 

15 

32 

100. 

31 

150. 

45 

200. 

57 

0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.5 
1.7 
2.0 

§!o 

10. 

20. 

30. 

40. 

50. 
100. 
]  50, 


9 
21 
35 
43 
53 
89 
121 


E 

c3 
03 

18 
24 
32 
40 
53 
60 


104 

150 
183 
213 


V. 

48 
70 
100 
126 
146 
171 
198 
217 


W 

24 
45 
67 
89 
107 
129 
151 
171 
19S 
229 


26 
30 

'57 


91 


12 

14S 

17 

19 


in 

11 
19 

29 
42 
71 
90 
105 
127 
148 
170 
212 


0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 

10. 

20. 

30. 

•10. 

50. 

60. 

70. 

80. 

90. 
100. 


11 

50 
75 
89 
93 
101 
115 
115 
114 
115 


CO 

54 
76 
101 
121 
110 
152 
167 
ISO 
191 
199 


142 
219 


ft 
E 

<A 
CO 

92 
141 
181 

238 


60 
75 
94 
107 
124 
139 
152 
161 
170 
180 
192 
199 


ft 

£ 

cS 
CO 

30 
79 
114 
148 
208 


TABLE  IV. — (Continued) — AVERAGE  PENETRATIONS  (IN  TENTHS  OF  A  MM.)  SECURED  ON  PITCHES. 
-B-  Plunger  No.  9.—    By  Plunger       By  Plunger        By  Plunger  By  Plunger  By  Plunger         By  Plunger       By  Plunger 


— No.  8  


— No. 


-No. 


-No. 


— No. 


-No. 


-No. 


By  Plunger 
 No.  1  


t  Z 


0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
10. 
20. 
30. 
40. 
50. 
CO. 
70. 
80. 
90. 
100. 
110. 
120. 
180. 
140. 


16 
33 
50 
61 
72 
81 
86 
94 
100 
104 
108 
113 
117 
121 


T—  CI 


V. 


CO 


CO 


CO 


10S      96      10.      30      65     3.0    ...  11 

...  138    121      20.      63    131      4.0    ...  26 

  145      30.      95    175      5.0      15  4S 

...  180    165      40.    124    190    10.        3S  102 

...  190    183      50.    140    199    12.      ...  10 

...  202    2,9      60.    15S    ...    15.       58  ... 

18    70.    170    ...    20.       79  ... 

40    100.    192    ...    30.      109  ... 

58    40.      135  ... 

72    50-      159  ... 

83    00.     178  .. . 

90    TO.     191  ... 

95   

101   

104   

104   

10G    

107   

110   

11"   


3.0 
1.0 
5.0 
10. 

.15. 
20. 
30. 


18 
60 

10s 

135 
ISO 


42 
58 
110 
152 
18:, 


3.0 
4.0 
5.0 
10. 

15. 
20. 
25. 


32 
48 
93 
133 
164 
1S1 


60 


137 
182 


2.0 
3.0 
4.0 
5.0 
7.0 
8.0 

10. 

15. 

20. 


0.  c. 
S  E 

co  CO 

...  11 

10  50 

39  7S 

58  100 

...  132 

...  141 

12"  165 

170  206 
199 


3.0 
4.0 
5.0 

10. 

15. 


go 

41 
68 
83' 
148 
182 


c 

a 
co 

41 

68 
83 
149 
182 


£ 

no, 

6 

a 

> 

ft 

£ 

0) 

S3 

% 

CO 

3.0 

45 

4.0 

69 

5.0 

87 

10. 

160 

*H  CO 


3.0 
4.0 
5.0 
7.0 
10. 

200. 

300. 

400. 

500. 


105 
126 
160 
212 


9 
18 

32 
40 


and  nearly  9/10  in.  high,  so  as  to  give  a  vol- 
ume to  the  head  of  exactly  1  cu.  centimeter. 

The  comparison  between  the  results  from 
the  use  of  No.  6  and  No.  C  special  are  shown 
as  follows : 

No.  0  Sample 
Special.  No. 
4—  4  116 
20—20  116 
40—42—40  '  116 
65—60—60  116 
82—80—80  116 

  116 

10—10—10  110 
22—22  110 


Net  weight.    No.  6. 
Grams.  Average 

3  22 

4  42 
6  68 

10  lit- 
is •  158 
20  185 
18 

10  60 


15  108    110 

20  135  48—48  110 

30  180  70—68—68  110 

As  of  further  interest,  determinations  were 
made  with  this  machine  on  three  samples  of 
pitch  compounds  prepared  by  the  courtesy  of 

Mr  VV.  II.  I'ulweiler.   According  to  him,  thej 

wen-  "samples  of  coal  tar.  aspbaltic  oil.  and 
water-gas  tar"  showing  with  On  c.  c.  at  25 
(     with  the   l-'.ngler  viscosimcter  respectively 
Ml,  MK,  and  V2I  seconds.    When  tested  with 

th>-  machine  hereinbefore  described)  the  re 

subs  shown  in' Table  V  were  secured 

It  will  be  noted  thai  the  time  factor  hai 

been  used  as  a  constant,  and  it  may  occur  to 
many,  as  it  did  to  the  writer  at  an  <-arl\  mo- 
ment Of  his  work,  that  the  lime  or  "time  load" 
should  be  th<-  variable  to  be  determined 

However,  in  order  that  the  work  with  this 

machine  might  be  compared  with  that  "f  'In- 


ordinary penetrometer  in  general  use.  as  well 
as  for  the  reason  that  uncertainties  seemed  to 
be  more  probable  with  the  larger  plungers 
than  with  the  smaller  (or  "needles")  it  was 
decided  for  the  earlier  work  with  the  machine 
to  use  a  constant  time  of  five  seconds.  Those 
interested  can,  of  course,  settle  this  point  for 
themselves  as  the  writer  will  endeavor  to  do 
for  his  future  work.  The  limited  opportunity 
of  the  writer  for  carrying  on  such  work  as 
hereinbefore  described  has  prevented  him 
from  reaching  definite  conclusions  regarding 
formulae;  the  selection  of  the  few  plungers 
desirable  for  practical  work,  etc.,  etc.  lie  be- 
lieves, however,  that  in  the  near  future,  he 
will  be  using  this  machine  in  his  regular  work 
for  the  selection  of  pitch  compounds,  and  In- 
trusts thai  others,  with  more  time   for  such 

matters,  may,  from  the  foregoing,  be  able  to 

carry  the  conclusions  still  farther  for  both 
their  own  benefit  and  that  of  the  profession. 


Catalogs  Worth  Having. 

Kngincers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  us.  In  sending  for  cata- 
log! reviewed  ot  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mention  in  Kncinkekinc;  & 
( 'o\ tk.\<  iin<;.     If  von  are  in  the  market  for 


tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufactur- 
ers. 

Paint  for  Concrete  and  Steel.— Paper,  3M-X61,., 
ins.,  20  pp.    The  Glidden  Varnish  Co.,  Cleveland, 

Ohio. 

This  is  a  descriptive  pamphlet  directing  at- 
tentlon  to  the-  development  of  the  material  fo;- 
the  protection,  perfection  and  decoration  of 
modern  building  construction,  covering  con- 
oroi  e  and  stet.l  structures.  This  catalog  is  de- 
voted  to  seveial  liquid  dressing  cements  arid 
1  >o  i  11 1  s  for  water-proofing  and  securing"  an  ar- 
tistic finish  on  concrete  and  steel  surfaces. 

Furnace  Slags  in  Concrete — Paper.  5x7%  ins., 
tip.     Carnegh    Steel  Company,  Pittsburg,  Pa. 

The  object  . >  1  this  book  is  to  present  to  those 
interested  the  results  of  a  series  of  tests  of 
blast  furnace  slag,  in  various  forms,  for  use  as 
an  aggregate  In  the  making  of  concrete.  Con- 
clusions of  the  tests  in  which  mixtures  con- 
taining river  sands  and  gravels  were  regarded 
as  standard  so  that  In  general  bank  slags  test- 
ed high  Or  than  either  gravel  or  limestone  and 
all  slag  aggregates  compared  favorably  with  the 
giavel  standard. 

Valves.  1, eat  tier.  9'»x.'i  Ins.,  210  pp.  Rensse- 
laer Valve  Co.,  Troy,  N.  Y. 

This  Is  catalog  "K,"  general  catalog,  which 
Is  Issued  by  the  company,  which  supersedes  all 
catalogs  prevloush  Issued.  It  Includes  valves, 
gates    for  water,    gas,   steam   and   oil  and  also 

Improved  Corey  fire  hydrants,    Catalog  is  very 

neatly  arranged  In  12  sections,  each  of  which 
Includes  a  separate  class  of  material  which  Is 
Completely    Illustrated    by    half-tones,  diagrams 

and  accompanied  by    tabular    Information  of 

sizes,    dimensions,    prices,  etc. 
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The    Expansion   and    Contraction  of 
Concrete  Due  to  Moisture 
Conditions. 

A  notably  interesting  study  of  expansion 
and  contraction  of  cement  mortar  due  to 
wetting  and  drying  is  described  in  the  follow- 
ing section  of  this  issue.  The  conclusions  are, 
briefly,  that  neat  cement  bars  expand  when 
wetted  and  contract  when  dried.  Bars  of  1 :3 
mortar  act  similarly,  but  the  magnitude  of 
the  movements  is  less.  No  tests  were  made 
on  concrete  bars,  but  reasoning  by  analogy 
we  may  assume  that  they  will  behave  like 
mortar  bars  and  will  change  in  dimension 
when  wetted  or  dried  somewhat  less  than  do 
mortar  bars.  For  the  exact  amounts  of 
change  in  the  volume  of  cement  and  mortars 
due  to  wetting  and  drying,  the  reader  is  re- 
ferred to  the  figures  given  elsewhere ;  we 
merely  note  that  the  amounts  given  are  great 
enough  to  indicate  serious  destructive  possi- 
bilities from  expansion  and  contraction  of 
concrete  due  to  wetting  and  drying. 

These  studies  are,  we  believe,  substantially 
new.  As  the  author  of  the  paper  describing 
them  states,  the  precise  figures  given  may  not 
safely  be  accepted  as  definite.  We  may  also 
agree  with  him  in  the  hope  that  further  in- 
vestigation will  follow.  Further,  we  believe 
that  engineers  will  agree  with  us  in  crediting 
the  author  with  having  demonstrated  a  per- 
haps largely  unknown  and  certainly  a  seldom 
defined  cause  of  expansion  and  contrcation 
movements  in  cement  mortars  and  concretes. 
Acknowledging  this  debt  in  full,  the  thing 
that  chiefly  concerns  us  as  engineers  is  :  What 
danger  do  these  discoveries  indicate  to  the 
integrity  of  concrete  structures  designed  ac- 
cording to  the  best  engineering  knowledge  of 
design  and  construction  in  this  material? 

It  is  well  known  to  engineers  that  concrete 
contracts  and  expands.  Perhaps,  as  the  au- 
thor of  the  paper  which  we  publish  says,  engi- 
neers have  too  tacitly  assumed  that  these  phe- 
nomena are  solely  a  function  of  temperature 
changes,  but  this  is  not  altogether  certain. 
It  is  a  matter  of  engineering  observation  that 
concrete  expands  and  contracts  in  climates 
and  under  conditions  where  temperature 
changes  are  neither  frequent  nor  extreme. 
Contraction  and  expansion,  irrespective  of 
their  cause,  act  in  one  of  two  ways:  They 
rupture  the  concrete  or  they  induce  initial 
stresses  in  the  material.  Irrespective  of  their 
causes  contraction  and  expansion  have  to  be 
provided  for  and  they  are  commonly  provided 
for  in  designing  concrete  structures.  Long  re- 


taining walls  are  provided  with  expansion  joints 
or  reinforced  against  rupture  by  expansion  and 
contraction.  Bridge  spandrels  are  invariably 
provided  with  expansion  joints.  Expansion 
joints  are  stipulated  generally  in  sidewalk, 
pavement  and  floor  construction.  Sometimes 
they  are  provided  in  reinforced  concrete  build- 
ings, and  the  reason  that  they  are  not  general- 
ly provided  is  that  building  framework  is 
sufficiently  flexible  to  adjust  itself  to  the  mod- 
erate distortions  likely  from  expansion  and 
contraction.  It  is  quite  true  that  expansion 
and  contraction  cracks  occur  in  concrete  struc- 
tures of  all  the  kinds  named,  but  this  is  due 
to  faulty  engineering  and  not  to  fault  in  engi- 
neering knowledge. 

The  practical  significance  of  the  studies  de- 
scribed is  not  that  they  show  that  contrac- 
tion and  expansion  take  place  in  concrete 
structure,  for  these  phenomena  are  well 
known  and  it  is  well  known  that  they  must 
be  provided  for,  but  that  they  show  that 
moisture  conditions  are  probably  important 
causes  of  expansion  and  contraction.  These 
studies  emphasize  the  need  of  providing  for 
expansion  and  contraction  movements  when 
designing  concrete  structures.  The  means  for 
doing  this  are  not  unfamiliar  and  are  nor- 
mally successful  when  honestly  employed. 
They  are  easily  capable  of  being  neglected  or 
slighted  and  in  sidewalk  and  floor  work,  which 
are  particularly  mentioned  in  the  article  be- 
ing considered,  they  are  perhaps  more  often 
slighted  than  not. 


The  Resident  Engineer's  Diary. 

An  occasional  Resident  Engineer  keeps  a 
diary  and  the  practice  has  so  much  to  com- 
mend it  tha"t  it  deserves  to  become  universal. 
We  do  not  refer  to  the  diary  of  personal  in- 
terest, kept  in  fancy-covered  gilt-edged  books, 
begun  January  first,  exactly,  and  discontinued 
February  second,  approximately,  but  to  a  sys- 
tematic record  of  the  progress  of  and  inci- 
dents, connected  with  the  specific  construc- 
tion work  in  hand.  Two  questions  relating 
to  such  a  diary  naturally  suggest  themselves 
to  the  engineer,  namely,  what  class  of  infor- 
mation should  be  recorded,  and  would  such 
a  record  have  permanent  value. 

Naturally  the  selection  of  the  material  will 
depend  upon  the  office  system  of  the  engineer. 
The  diary  should  be  a  supplementary  record. 
For  example,  if  a  cost  keeping  system  has 
been  adopted  on  the  work  and  cost  keeping 
clerks  are  employed,  the  engineer's  diarv  need 
not  cover  that  feature  of  the  work.  If  sys- 
tematic cost  keeping  is  not  otherwise  arranged 
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for,  the  diary  should  contain  at  least  general 
cost  records  which  the  engineer  readily  can 
collect  and  compile  daily. 

During  the  progress  of  construction  many 
troublesome  situations  arise  of  varied  char- 
acter. Often  there  are  slight  changes  made 
in  the  plans  as  a  result  of  encountering  situa- 
tions and  conditions  which  had  not  been  an- 
ticipated. Difficulties  arise  in  the  construc- 
tion and  special  methods  are  required  to  over- 
come them.  Accidents  occur  to  men  and 
machinery,  and  frequently  both  require  mend- 
ing and  adjusting.  In  fact  the  varied  duties 
and  responsibilities  of  the  engineer  in  charge, 
in  relation  to  matters  of  detail,  are  such  that 
they  constitute  the  most  interesting  part  of 
his  work.  The  methods  used  by  him  in  over- 
coming the  multitude  of  difficulties,  large  and 
small,  incident  to  every  piece  of  construction, 
go  far  toward  determining  the  value  of  his 
services.  Surely  many  of  these  methods, 
which  at  the  time  are  regarded  as  mere  inci- 
dents in  the  day's  work,  deserve  permanent 
record. 

That  such  a  record,  faithfully  kept,  would 
be  of  permanent  value  to  the  individual  keep- 
ing it  seems  obvious.  That  it  would  be  of 
value  to  others  may  not  be  so  obvious  and 
may  be  questioned  by  some. 

A  diary  which  preserves  the  spirit  and  de- 
tails of  a  piece  of  work  will  certainly  al- 
ways be  of  interest  to  the  man  who  wrote  it, 
and  it  will  be  of  value  to  him  in  many  ways. 
Before  a  job  is  finished  it  will  become  neces- 
sary to  fix  the  date  of  some  occurrence  con- 
nected with  it.  If  litigation  arises  the  diary 
frequently  comes  in  very  handy  when  intro- 
duced as  evidence  and  is  given  much  weight 
in  arriving  at  the  truth  and  in  establishing 
facts.  The  output  per  man  per  day  on  dif- 
ferent classes  of  work  under  varying  condi- 
tions is  a  matter  of  record  with  the  diary 
keeper,  and  such  data  are  of  great  value  to 
the  compiler  and  to  others  when  similar  con- 
ditions arise. 

At  the  end  of  a  job,  or  as  soon  thereafter 
as  it  becomes  convenient,  it  becomes  a  very 
simple  matter  to  edit  the  diary  and  thereby 
prepare  an  excellent  article  for  publication  in 
a  technical  paper,  or  for  presentation  before 
an  engineering  society.  It  is  very  important 
to  note  that  an  article  so  prepared  would  be 
rich  in  snccific  data  and  would  he  correspond- 
ingly valuable.  While  a  job  is  in  progress 
the  Resident  Engineer  frequently  is  too  busy 
to  think  of  writing  an  article,  and  after  the 
job  is  finished  he  often  finds  that  he  has  for- 
gotten many  details  which  he  feels  should 
be  included  in  a  description  of  the  work,  so 
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the  article  is  never  prepared.  Many  who  are 
willing  to  contribute  to  technical  literature 
never  do  so  for  that  reason. 

An  article  on  construction,  prepared  after 
the  work  is  completed,  becomes  pretty  largely 
a  general  description  unless  notes  are  avail- 
able, which  were  taken  during  the  progress 
of  the  work.  General  descriptions  are  of 
more  interest  than  value  to  the  reader,  and 
are  paid  for  proportionately.  Specific  infor- 
mation relating  to  engineering  work  is  mer- 
chandise with  a  good  market  value,  and  dia- 
ries are  specific  information  mines. 


Suggestions  on  the  Location  of  Water 
Tower  Foundations. 

The  structural  steel,  and  the  frost  casing, 
■entering  into  the  construction  of  an  elevated 
water  tank,  are  usually  purchased  from  a 
company  which  specializes  in  that  line.  The 
usual  practice  is  for  the  city  engineer  or  con- 
sulting engineer  to  prepare  general  specifica- 
tions covering  such  points  as  the  capacity  of 
the  tank,  the  general  form  of  the  tank,  the 
"height  of  the  tower  and  the  number  of  panels 
into  which  it  is  to  be  divided,  the  number  of 
legs  in  the  tower,  the  various  allowable  unit 
stresses  and  the  strength  of  the  material  em- 
ployed. The  specifications  usually  read  that 
the  tank  is  to  be  placed  on  foundations  fur- 
nished by  the  city.  Then  competitive  bids 
are  received  for  furnishing,  erecting,  and 
painting  all  material  in  the  structure  above  the 
foundations  and  including  the  anchor  bolts. 
The  riser  pipe  is  usually  furnished  by  the 
city  and  erected  by  the  tank  company.  The 
preparation  of  detailed  plans  becomes  a  duty 
of  each  bidder,  under  the  terms  of  the  gen- 
eral specifications,  and  such  plans  are  sub- 
mitted with  his  bid.  Since  the  tank  company 
erects  the  tank  complete  the  most  troublesome 
part  of  the  entire  undertaking,  from  the  point 
of  view  of  the  local  engineer,  becomes  the 
design  and  construction  of  the  masonry  foot- 
ings. The  designing  of  the  footings  may  be 
delegated  to  the  tank  company  and  that  is 
frequently  done.  In  any  case  the  spacing  of 
the  piers  must  be  made  to  conform  with  the 
dimensions  of  the  base  of  the  tower  and  the 
size  and  spacing  of  the  anchor  bolts  must  be 
obtained  from  the  tank  company  before  the 
piers  can  be  built  by  a  local  contractor. 

The  problem  of  accurately  setting  the  an- 
chor bolts  according  to  the  plan  furnished  by 
the  tank  company  is  one  that,  while  simple  in 
principle,  frequently  causes  the  local  engineer 
some  trouble.    It  is  rather  a  serious  matter 


to  find  that  the  steel  work  will  not  fit  the 
foundations  when  erection  begins,  and  the 
thought  of  such  a  possibility  frequently  causes 
young  resident  engineers  considerable  anxiety. 

Tanks  are  usually  placed  on  a  knoll  or  on 
the  crest  of  a  hill  where  the  ground  has  a 
slope  of  two  or  three  feet  in  the  length  of 
the  diagonal  of  the  base.  Then  the  problem 
of  placing  all  the  anchor  bolts  at  the  same  ele- 
vation and  in  their  proper  relative  positions 
in  a  horizontal  plane,  and  of  keeping  them 
there  until  the  piers  are  built  around  them  is 
a  problem  worthy  of  a  skilled  surveyor.  It 
is  a  very  common  practice  to  stake  out  the 
limits  of  the  excavation  for  the  piers  by  set- 
ting reference  stakes  with  transit  and  tape 
and  stretching  lines  to  mark  the  actual  limits 
of  the  masonry.  The  bolts  are  spaced  with 
reference  to  these  lines  or  to  the  reference 
stakes.  This  method  necessitates  constant 
vigilance  on  the  part  of  the  engineer  to  see 
that  the  bolts  once  properly  placed  are  not 
knocked  out  of  line  and  grade  during  the 
placing  of  the  concrete.  The  method  is  not 
only  indirect  and  awkward  but  there  are  so 
many  secondary  measurements  to  be  made 
that  a  slight  error  in  each  one  may  produce  a 
serious  error  in  the  length  of  the  diagonal  of 
the  base.  Moreover,  check  measurements 
must  frequently  be  taken  to  verify  the  posi- 
tion of  the  bolts  while  the  concrete  is  being 
placed  around  them. 

Some  engineers  who  always  use  templates 
in  spacing  anchor  bolts  in  engine  beds,  do  not 
employ  this  excellent  method  of  placing  an- 
chor bolts  for  tanks.  Templates  for  the  lat- 
ter purpose  may  be  made  by  nailing  lengths 
of  lx6-in  lumber  together  to  form  the  fig- 
ure of  the  tower  base,  usually  a  square. 
Diagonals  of  the  same  lumber  should  be 
nailed  to  the  framework  forming  the  peri- 
meter of  the  base  and  may  extend  a  foot 
beyond  it  if  desired.  A  pencil  mark  at  the 
intersection  of  the  diagonals  will  serve  as  a 
relative  location  of  the  center  of  the  base. 
From  this  point  arcs  are  struck,  with  a  ra- 
dius equal  to  the  semi-diagonal  of  the  base, 
and  marked  at  each  vertex  of  the  framework. 
Then  selecting  one  vertex  of  the  base  as  fixed, 
the  other  vertices  may  be  fixed  in  turn  by 
striking  arcs  equal  to  a  side  of  the  base.  A 
steel  tape  is  used  as  a  radius  and  the  last  arc 
struck  should  locate  the  first  vertex  chosen 
for  a  check  on  the  accuracy  of  all  the  work. 

Holes  are  then  bored  through  the  template 
of  a  diameter  just  sufficient  to  allow  the  an- 
chor bolts  to  pass  through.  The  nut  is  start- 
ed on  the  bolt  to  hold  it  in  place.    This  fixes 
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the  relative  position  of  the  bolts  and  the  tem- 
plate is  supported  at  the  proper  height  by  nail- 
ing scrap-lumber  legs  to  it  in  as  many  places 
as  are  necessary  to  keep  it  level.  By  this 
method  all  that  the  inspector  has  to  watch  is 
to  see  that  the  bolts  are  not  knocked  out  of 
plumb  by  throwing  concrete  around  them. 
They  can  be  kept  approximately  plumb  by 
eye  until  enough  concrete  is  placed  to  hold 
them  in  position  at  the  bottom.  The  top  of 
the  bolt  is  always  in  position,  due  to  the  tem- 
plate. 

This  method  is  a  time  saver  and  once  the 
simple  measurements  described  are  checked 
and  the  bolts  placed,  they  cannot  be  disturbed 
in  their  relative  positions  while  the  template 
boards  are  kept  from  bending.  This  is  easily 
accomplished  by  means  of  the  supporting  legs 
nailed  to  the  template.  The  method  of  mark- 
ing the  template  described  is  for  one  bolt  to 
each  pier  but  it  is  readily  extended  to  locate 
two  or  more  bolts  to  each  pier,  in  fact  the 
greater  the  number  of  piers  and  the  number 
of  bolts  per  pier,  the  greater  become  the  ad- 
vantages resulting  from  the  use  of  the  tem- 
plate. 

The  excavation  for  the  piers  should  be  car- 
ried well  below  the  frost  line  to  a  firm  foot- 
ing. The  piers  should  be  built  of  1:3:5  con- 
crete, and  capped  with  a  1 :2 :3  concrete  to  a 
depth  of  at  least  6  ins.  A  piece  of  strap  iron 
or  a  short  length  of  structural  steel  should  be 
used  to  increase  the  bearing  area  in  the  con- 
crete at  the  bolt  head.  The  threaded  end  of 
the  bolt  should  project  6  ins.  above  the  top 
of  pier. 

The  writer  has  been  told  that  tank  builders 
frequently  find  the  anchor  bolts  an  inch  or 
two  out  of  place,  when  measuring  along  the 
diagonal  of  the  base.  Ordinarily  this  does 
not  mean  new  bolts  or  new  connections  at  the 
base  of  the  columns  since  the  error  is  between 
piers  and  not  in  the  placing  of  the  bolts  on  a 
piers  where  two  or  more  bolts  are  used.  It 
does  mean,  however,  that  the  drift  pin  must 
be  used  pretty  freely  in  making  the  connec- 
tions at  the  panel  points  in  the  tower,  and 
initial  local  stresses  in  the  columns  and  con- 
nections are  thereby  produced  which  were  not 
allowed  for  in  proportioning  the  parts.  It  is 
not  uncommon  to  find  a  variation  of  as  much 
as  two  inches  in  the  level  of  piers  when  the 
tower  erection  begins.  If  this  is  not  corrected 
by  chipping  or  grouting  it  has  the  same  effect 
on  the  stresses  in  the  tower  as  unequal  set- 
tlement of  the  piers  and  operates  to  change 
the  stresses  in  the  tower  considerably. 
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The  Destruction  of  Mortars  and  Con- 
crete Through  Expansion  and 
Contraction.* 

The  change  in  volume  of  concrete  due  to 
temperature  change  has  been  determined  with 
considerable  accuracy  to  be  for  unit  length 

0.01  or   0.011O.V)   per   cent    per  degree 

Fahrenheit.  There  are,  however,  other  changes 
due  to  the  chemical  processes  of  setting  and 
hardening  which  arc  barely  mentioned  in 
even  the  more  important  treatises  and  other 
variations  due  to  the  wetting  and  drying  of 
the  concrete  whose  very  existence  is  prac- 
tically unknown.  It  is  with  these  two  latter 
classes  of  changes  that  this  paper  will  deal. 

Review  of  Literature. — The  literature  of  the 
subject  is  brief.  Quantitative  measurements 
of  the  change  of  volume  of  cements  while 
hardening  commence  with  the  classic  experi- 
ments of  l.auschingcr,  who,  in  1879,  reported 
on  the  change  in  volume  of  eight  different 
cements  made  into  small  cubes  of  m  at  cement 
and  1  :'\  and  I  :6  mortar.  Due  set  of  cubes 
was  kept  in  water  and  one  in  air  and  the 
chances  in  length  of  one  side  observed  fur  If! 
weeks. 

•A  paper  \iy  I'rof,  Alfred  II.  White,  i Inlverill v 
of  MfehiKiin,  in  foi  r  i  he   \  rlcan  Society  for 

TchHiir  Miil'i  lain,  Convention  of  Mill;  illiiKmmn 
reproduced  finni  " KiikIih ci  Iiik  News." 


The  most  important  study  of  the  subject 
was  made  by  Schumann,  who,  in  1881  and 
1F89,  reported  to  the  German  Association  of 
Portland  Cement  Manufacturers  the  result  of 
expansion  measurements  made  on  blocks  not 

TABLE  I.— CHANGE  IN  VOLUME  OF  BARS 
OP  NEAT  CEMENT  AND  CEMENT 
MORTAR. 

Expansion  after  lying  continuously  in  water. 

Neat     1:3  1:5 
Cement  Kami  Sand 

%        %      %  Duration. 

H.iiist  liiiiKi  r  ,-i  \  ,  i.f  s.  .  .on;      I.IHIH  .001    |i;  weeks 

Schumann  av.  of  7..+. ISO    +.028  1  year 

+.02!)  2  years 

+.027  E  years 

Tome!  av.  of  S  +  .02.'i    +.027  !I0  days 

Consklere   +.079    +.028  63  days 

<;;u  v  ,-iv.  of  to  t  .01;::    1  .nos  i  month 

+.078    +.013  :t  months 

•  not     i  .oil'  1  year 

+  .0»2    +.020  2  years 

I  lampbell  and  White.  I  .190  5  years 

Contract  Ion    niter    Ivlnn    eonl  Inuouslv    In  air 
Neat      1:1!  1:5 
("eliiellt  Snnd  Solid  Dlira- 

%        %       %  tlon. 
Bausehlnger  av.  of  8.— .214  —.132  —.124  16  wks. 
Schumann  av.  of  4...         — .012  Iwk. 

In 

water 

then  :t 
weeks 

in  air. 

Coneldere   — .132  —  .obo  60<iy«. 

Ttfmel  av.  o  f  s  —.201  —.094  DO  dys. 

Ciiniphell  and  White.  .—.390  r.  vis. 


only  of  neat  cement  and  cement  mortar  but 
also  on  blocks  of  building  stone. 

Gary,  in  1899,  reported  from  the  Royal  Me- 
chanical Experiment  Station  at  Gross  Lich- 
terfelde,  the  results  of  the  tests  on  ten  Port- 
land cements  carried  out  jointly  by  the  Ex- 
periment Station  and  a  committee  of  the  As- 
sociation of  German  Portland  Cement  Manu- 
facturers. The  tests  included  measurements 
of  expansion  bars  of  neat  cement  and  of  1 :3 
mortar  placed  in  water.  No  tests  were  made 
of  bars  in  air.  The  average  results  of  the  ex- 
pansion tests  at  the  experiment  station  are 
given  in  Table  1.  A  few  results  by  Tomei 
were  quoted  by  Gary  before  tin-  International 
Engineering  Congress  in  1893. 

Campbell  and  White,  in  L906,  presented  a 

Study  of  "i(i  expansion  bars  of  neat  cement 
which  had  been  under  observation  for  five 
years.  A  number  of  these  were  pathological 
specimens  of  unsound  cement  containing  free 
lime  and  magnesia,  hut  their  experiments 
showed  as  much  as  0.19  per  cent  expansion 
with  sound  neat  cement  kept  in  water  for  five 
years,  and  a  shrinkage  as  high  as  0.39  per  cent 
with  bars  of  sound  nc.it  cement  kept  in  air. 
A  reliable  and  inexpensive  micrometer  and  a 
satisfactory  method  of  inserting  the  glass 
plates  in  the  expansion  bus  were  described  in 
lliis  paper.  These  improvements  obviate  the 
difficulties  found  by  sonic  of  the  earlier  Ger- 
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man  investigators  in  getting  concordant  re- 
sults. Table  1  presents  the  condensed  data 
of  the  investigators  mentioned. 

The  foregoing  tests  were  all  made  on  small 
bars  without  metal  reinforcement.  So  far  as 
•the  author  has  been  able  to  discover,  only 
two  investigators  have  ever  attempted  to  study 
-the   most   important   subject   of   the  volume 


Fig.  1 — Per  Cent  Contraction  of  Neat  Ce- 
ment Bars  Kept  Four  Years  in  Air. 

changes  in  reinforced  concrete.  Considere,  in 
1899,  reported  the  behavior  of  small  bars  of 
neat  cement  and  of  mortar  made  with  GOO  kg. 
(720  lbs.)  cement  to  each  cubic  meter  of  sand. 
The  prisms  were  60x25x600  mm.  (24x1x24 
ins.,  about).  Half  of  them  were  reinforced 
each  with  a  round  steel  bar  10.2  mm.  (0.4  in.) 
in  diameter.  The  measurements  extended 
over  a  period  of  63  days  and  at  the  close  of 
the  period  showed  the  following  changes,  re- 
ported as  millimeters  per  100  mm. : 

In  water.  In  air. 

Neat  cement,  not  reinforced  +.079       — .132 

Neat  cement,  reinforced  +.022       — .025 

Mortar,  not  reinforced  +.02S       — .050 

Mortar,  reinforced   +.006  —.010 

Emerson,  in  1904,  studied  the  change  in 
length  of  the  reinforcement.  Bars  of  neat 
cement  and  of  concrete  of  various  proportions 
were  made  8x8  ins.  x  3  ft.,  each  bar  carrying 
a  steel  rod  V2  in.  square  and  3  ft.  6  ins.  long. 
The  progressive  changes  in  the  length  of  the 
rods  were  measured  for  three  months  and  the 
resulting  stresses  in  the  steel  calculated  from 
Hooke's  law.  The  final  measurements  on 
bars  kept  constantly  in  water  showed  a  ten- 
sion stress  on  the  steel  amounting  to  about 
8.000  lbs.  per  sq.  in.  when  bedded  in  neat 
cement  and  decreasing  to  a  little  over  1.000 
lbs.  in  1 :3  :6  concrete.  On  bars  kept  constantly 
in  the  air  the  steel  was  shown  to  be  under  a 
compression  stress  which  was  usually  greater 
than  ihe  tension  stress  developed  in  bars 
kept  under  water.  When  bars  taken  from 
water  were  placed  in  air  the  stresses  in  the 
steel  changed  from  tension  to  compression  as 
the  bars  dried.  No  direct  measurements  were 
made  on  the  volume  changes  in  the  concrete. 

Only  one  experiment  seems  to  have  been 
made  on  a  really  large  scale.  Binnie  con- 
structed a  block  of  4  to  1  granite  concrete 
100  ft.  in  length  and  1  ft.  square,  built  on 
rollers  so  as  to  be  free  to  expand.  He  dis- 
misses the  subject  of  effect  of  moisture  with 
the  unsatisfactory  statement  that  in  wet 
weather  the  expansion  due  to  moisture  was 
often  as  much  as  that  due  to  summer  heat. 

The  experiments  of  the  investigators  cited 


above  agree  in  showing  that  neat  cements 
hardening  under  water  expand  at  a  decreas- 
ing rate  for  several  years,  that  neat  cements 
hardening  in  the  air  contract  in  a  similar 
manner,  and  that  cemcnt-sand  mortars  change 
in  the  same  direction  as  the  neat  cements  but 
to  a  lesser  extent. 

The  effect  of  alternately  wetting  and  drying 
concretes  is  given  qualitatively  by  Binnie  and 
may  also  be  deduced  qualitatively  from  the 
experiments  of  Emerson.  Quantitative  meas- 
urements are  entirely  lacking.  It  is  worthy  of 
comment  that  although  several  investigators 
have  reported  on  the  behavior  of  bars  in  water 
for  periods  of  several  years,  none  has  re- 
ported on  the  behavior  of  bars  kept  in  air  for 
a  period  of  more  than  four  months,  with  the 
single  exception  of  Campbell  and  White,  who 
studied  one  commercial  cement  during  four 
years. 

This  curious  laxness  in  the  study  of  the 
properties  of  Portland  cement,  which,  next  to 
steel,  is  the  world's  most  important  building- 
material,  arises  probablv  from  two  causes.  In 
the  early  days  of  the  Portland  cement  indus- 
try the  material  was  used  almost  entirely  for 
structures  such  as  foundations,  where  it  was 
kept  constantly  damp.    It  justified  itself  un- 

TABLE  II.— CHANGES  IN  VOLUME  OF  BRICK 
AND   STONE   WHEN  ALTERNATELY 
WET  AND  DRIED,  ACCORDING 
TO  SCHUMANN. 

2  weeks  2  weeks 
in  water,  in  air. 
%  % 

Brick,  light  burned  red  +.015    — .01o 

Brick,  hard  burned  white  +.010  —.009 

Brick,  hard  burned  white  +.019  —.010 

Brick,  very  hard  burned  black ...  +.006  —.008 

Sandstone,  red,  fine  grained  +.006    — .018 

Sandstone,   red,   coarse  +.016    — .023 

Sandstone,  green,  fine  grained.  .  .+.050    — .050 

Sandstone,  red,   fine  grained  +.050    — .050 

Sandstone,  red,  very  fine  grained. +.206    — .178 

Limestone,  white   +.004    — .O0S 

Limestone,   Lothringer   Lias  +.007    — .008 

Limestone,  Challe   +.011  —.009 

Limestone,  dense,  containing  clay. +.026    — .026 

Granite   +-006  —.015 

Basalt  a   +.041  —.050 

Basalt  b   +.026  —.027 

Basalt   c   +.048  —.050 

Basalt  d   +.023  —.057 

der  these  conditions  and  the  assurance  with 
which  it  was  used  in  damp  places  transferred 
itself  unthinkingly  to  conditions  where  ce- 
ment is  less  stable.  The  other  reason  for  the 
oversight  is  probably  to  be  found  in  the  fact 
that  few  engineers  who  use  cement  have  had 
the  chemical  training  which  would  enable 
them  to  study  the  complex  phenomena  in- 
volved in  these  changes. 

The  following  pages  show  especially  the 
effect  of  alternately  wetting  and  drying  bars 
of  neat  cement  and  sand  mortar.  There  are 
also  included  the  behavior  of  various  bars  of 
neat  cement  kept  continuously  in  water  and 
in  air.  These  are  included  not  only  because 
more  data  on  the  subject  are  desirable,  but 
because  the  Portland  cement  now  being  used 
is  a  different  material  from  that  tested  by  the 
European  investigators,  who  undoubtedly 
worked  with  cements  made  in  the  old  ver- 
tical kilns.  The  modern  American  cement 
made  in  rotary  kilns  differs  from  the  older, 
not  only  in  method  of  manufacture  but  also  in 
chemical  composition  and  is  worthy  of  sep- 
arate study. 

Experimental  Method. — The  method  of 
making  and  measuring  the  expansion  bars  was 
that  of  Campbell  and  White.  The  dimen- 
sions of  the  bars  are  apornximately  4x1x1  in. 
and  they  contain  bevelled  glass  plates  cast 
into  the  end  to  insure  a  smooth  surface  tor 
the  micrometric  measurements.  The  Port- 
land cements  used  were  all  commercial  sam- 
ples which  passed  successfully  the  standard 
tests  for  soundness.  Standard  methods  were 
used  in  proportioning  the  water  and  in  mix- 
ing. The  initial  measurement  was  made  after 
the  bar  had  stood  24  hours  in  the  damp  box. 

Campbell's  perfected  micrometer  is  de- 
scribed and  illustrated  in  the  paper  referred 
to  (Jour.  Am.  Chem.  Soc,  1906).  It  is  pos- 
sible to  make  three  successive  readings  with 
it  with  a  maximum  error  of  about  0.005  mm 
Since  the  bars,  after  the  thickness  of  the 
glass  plates  inbedded  in  the  end  is  deducted, 
are  almost  exactly  100  mm.  long,  each  0.001 
mm.  equals  0.001  per  cent.  In  making  meas- 
urements three  successive  readings  are  taken 


and  the  mean  recorded.  The  bars  and  mi- 
crometer are  kept  continuously  in  a  room  sur- 
rounded on  all  sides  by  other  rooms  in  a 
building  whose  temperature  in  winter  is  con- 
trolled by  automatic  thermostats.  During  cold 
weather  the  temperature  of  the  rooms  will  not 
vary  more  than  2°  or  3°  from  70°  F.  In 
summer  the  temperature  may  rise  to  80°  F. 
Since  the  difference  in  the  coefficients  of  ex- 
pansion of  the  cast  iron  yoke  of  the  microm- 
eter and  of  concrete  is  only  0.0000005,  temper- 
ature variation  in  the  room  introduces  merely 
a  negligible  error. 

Contraction  of  Neat  Cement  in  Air. — The 
curves  of  Fig.  1  show  the  linear  shrinkage  of 
bars  of  neat  cement  kept  constantly  in  air. 
Four  different  brands  of  commercial  cement, 
all  passing  standard  specifications  for  con- 
stancy of  volume,  are  represented.  The  vol- 
ume of  these  bars  varies  with  the  humidity  of 
ti  e  air,  but  on  the  whole  the  shrinkage  of  all 
the  bars  is  reasonably  uniform  and  averages: 

7  day  (Av.  of  6)  —0.109% 

28  day  (Av.  of  6)  —0.190% 

6  months  (Av.  of  6)  —0.236% 

1  year  (Av.  of  5)  —0.270% 

2  years  (Av.  of  5)  —0.289% 

4  years  (Av.  of  3)  —0.322% 

It  is  evident  that  one-third  of  the  shrinkage 
comes  in  the  first  week,  more  than  half  of  it 
in  the  first  month,  and  almost  all  of  it  in  the 
first  year.  A  shrinkage  of  0.322  per  cent 
amounts  to  nearly  4  ins.  on  100  ft.  and  indi- 
cates clearly  why  it  is  not  possible  to  use  neat 
cement  for  interior  floors  and  wall  finishes. 
The  change  in  volume  of  cement  and  sand 
mortars  will  be  treated  later. 

It  is  often  held  that  the  use  of  fresh  ce- 
ment is  responsible  for  cracks  in  finished 
work.  It  is  therefore  of  particular  interest  to 
note  that  freshness  cannot  be  held  responsible 
for  the  changes  shown  here.  Bar  85D  was 
made  from  cement  which  had  been  stored  in 
our  laboratory  for  six  months  before  use. 
Bar  122B  was  made  from  an  inspector's  sam- 
ple of  commercial  cement  when  it  was  re- 
ceived at  the  laboratory,  and  122F  was  made 
after  it  had  stood  in  an  open  bottle  in  rhe 
laboratory   for  two  years   and   five  months. 


Fig.  2 — Per  Cent  Contraction  and  Expansion 
of  Neat  Cement  Bars  When  Alternately 
Wet  and  Dry. 

(Closed  circles  refer  to  tars  in  water  and  open 
circles  to  bars  in  air.) 

Bar  123B  was  made  from  a  commercial  ce- 
ment the  day  after  it  had  been  ground  at 
the  mill,  and  123J  after  it  had  been  aged  two 
years  and  six  months.  In  neither  case  can 
any  effect  of  aging  be  noticed.    The  shrink- 
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age  at  the  end  of  two  years  is  practically 
identical  in  the  aged  and  fresh  cement. 

Changes  in  Volume  of  Bars  of  Neat  Ce- 
ment in  Water  and  Alternately  Wet  and  Dry. 
— The  first  four  curves  of  Fig.  2  show  the 
changes  in  four  bars  of  neat  Portland  cement 
when  kept  under  water  at  approximately  con- 
stant temperature  for  almost  three  years,  then 
allowed  to  dry  in  air  for  two  months  at  the 
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Fig.  3 — Per  Cent  Expansion  and  Contraction 

of  1:3  Mortar  Bars  When  Alternately 

Wet  and  Dry. 

(Closed  circles  refer  to  bars  in  water  and  open 
circles  to  bars  in  air.  J 

same  temperature,  and  then. put  back  in  water 
again.  The  mills  represented  are  131C,  one 
of  the  largest  Lehigh  Valley  mills ;  131E,  a 
small  Michigan  mill  of  good  reputation  work- 
ing wet  process  with  marl  and  clay;  131G, 
one  of  the  large  mills  using  slag  and  lime- 
stone, 1311,  another  Michigan  mill  using  wet 
process.  The  fifth  curve  of  Fig.  2  (131A) 
shows  the  changes  in  a  bar  of  natural  rock 
cement  from  one  of  the  leading  mills  of  the 
country.  The  last  curves  (T46A3  and  A4) 
show  the  variations  in  two  bars  of  cement 
from  still  a  different  Michigan  mill. 

The  behavior  of  the  first  four  Portlands 
kent  constantly  in  water  for  three  years  is 
quite  in  accord  with  the  results  obtained  by 
European  investigators.  The  linear  expansion 
at  the  end  of  the  first  year  amounts  to  from 
'•.'•7  to  0.15  per  cent  and  the  expansion  after 
the  first  year  is  very  slight.  The  high  expan- 
sion of  the  natural  rock  cement,  0.49  per  cent 
after  three  years  in  water,  is  worthy  of  note 
as  being  quadruple  thai  of  the  average  of  the 
Portlands. 

Attention  is  especially  directed  to  the  con- 
traction in  these  bars  after  they  were  removed 
from  the  water  and  allowed  to  dry  in  the  air 
at  r<K,in  temperature.  The  change  in  volume 
was  slow  and  had  not  entirely  ceased  jiftcr 
66  days,  when  the  test  was  terminated.  The 
vahi<  were,  however,  remarkably  concordant, 
th<  largest  contraction  of  the  four  Portlands 
being  0.15  per  cent,  and  the  smallest  0.13  per 
(cut  The  liars  not  only  shrank  to  their  ini- 
tial volume  but  three  of  the  four  contracted 
further  When  the  bars  thus  air  dried  were 
again  placed  in  water  the  expansion  was 
rapid.  In  one  day  they  recovered  IK)  per  cent 
of  all  the  length  which  they  had  lost  in  65 
da  .  air  drying,  and  in  the  course  of  the  next 
mouth    they    slowly   expanded    further  until 


three  of  the  four  were  longer  than  they  had 
ever  been.  The  exception,  bar  131C,  changed 
very  slowly,  and  it  appears  from  the  curve 
that  it  had  not  reached  equilibrium  either  on 
drying  or  wetting. 

From  the  standpoint  of  structural  stability 
it  is  rather  disquieting  to  learn  that  these  ce- 
ments which  had  remained  in  water  without 
any  measurable  change  in  volume  from  their 
first  to  their  third  year  shrank  1.7  ins.  on  100 
ft.  when  they  were  dried  in  air,  and  in  24 
hours,  when  again  brought  in  contact  with 
water,  expanded  1.5  ins.,  and  within  a  month 
had  expanded  1.8  ins.,  calculated  on  an  initial 
100-ft.  measurement.  The  question  of  the  ul- 
timate limit  to  these  changes  is  discussed  later. 

The  natural  rock  cement,  131A,  changed 
similarly,  but  in  a  more  marked  degree.  Its 
linear  contraction  on  drying  for  60  days 
amounted  to  0.24  per  cent,  and  its  expansion 
after  subsequent  immersion  for  24  hours  in 
water  to  0.25  per  cent.  The  total  expansion 
after  30  days  in  water  was  0.30  per  cent. 

A  more  complete  illustration  of  the  magni- 
tude and  regularity  of  the  changes  in  volume 
as  the  cement  passed  from  the  wet  to  the  dry 
state  is  shown  by  the  last  curves  of  Fig.  2, 
bars  146A3  and  A4.  These  bars  have,  during 
their  eighteen-months'  existence,  been  sys- 
tematically alternated  in  air  and  water.  The 
points  make  a  fairly  regular  sawtooth  curve 
which  would  probably  have  been  more  regu- 
lar had  a  longer  time  been  allowed  for  equi- 
librium in  the  early  portion  of  the  test.  The 
last  change  of  146A3,  which  was  the  most 
carefullv  watched,  shows  a  variation  from 
—  0.038' to  +  0.058,  a  total  change  of  0.096 
per  cent,  as  it  passed  from  the  wet  to  the  dry 
state  for  the  seventh  time.  The  behavior  of 
these  companion  bars,  146A3  and  A4,  is  treat- 
ed more  fully  in  the  discussion  of  the  be- 
havior of  sidewalks. 

Change  in  Volume  of  1:3  Sand  Mortars  as 
Alternately  Wet  and  Dry. — Figure  3  shows 
the  changes  in  length  of  eight  bars  of  Port- 
land cement  mortar  mixed  in  the  proportion 
of  1  part  by  weight  of  cement  to  3  of  stan- 
dard Ottawa  sand.  The  curves  are  quite  like 
those  of  the  neat  cement,  but  the  changes 
are  on  a  smaller  scale.  The  bars  kept  con- 
tinuously in  water  expand  within  the  first 
few  weeks  as  much  as  0.05  per  cent  but  de- 
crease after  that  and  usually  expand  again 
later  to  a  figure  that  is  no  greater  than  0.05 
per  cent.  Ears  kept  continuously  in  air  show 
greater  volume  changes  than  those  kept  in 
water,  the  contraction  after  three  months  av- 
eraging about  0.08  per  cent  and  running  as 
high  as  0.10  per  cent.  When  the  bars  change 
from  the  dry  to  the  wet  state  and  vice  versa 
the  change  in  length  is  about  0.06  per  cent. 

One  of  the  best  known  commercial  water- 
proofing compounds,  used  in  accordance  with 
the  manufacturer's  directions,  was  incorpo- 
rated with  the  four  middle  bars  of  Fig.  3, 
146X,  XI,  XV,  XX,  in  the  hope  that  the  value 
of  such  compounds  might  be  demonstrated. 
There  is  no  evidence  of  favorable  effect,  the 
change  between  the  wet  and  dry  states  being 
fully  as  large  and  apparently  as  prompt  as 
in  the  bars  not  waterproofed. 

Variations  in  Volume  of  Compound  Bars. — 
In  order  to  get  a  direct  comparison  between 
bars  of  neat  cement  and  those  made  with  sand 
under  identical  conditions,  compound  bars 
were  made  by  casting  a  bar  of  neat  cement 
integrally  on  a  freshly  formed  bar  of  the 
same  dimensions  made  by  taking  1  of  cement 
to  3  of  sand.  Four  of  these  bars  were  made 
from  the  same  lot  of  cement  at  approximately 
the  same  time.  Their  variations  in  volume 
arc  reported  graphically  in  Fig.  I,  the  initial 
measurement  of  each  being  plotted  as  zero. 

Compound  bar  1I6VII  was  kept  continu 
ously  in  water  for  14  months.    Moth  portions 

expanded,  but  at  unequal  rates,  so  that  at 

tin  end  of  this  period  the  neat  bar  was  0.038 
per  cent  longer  than  the  one  containing  sand. 
•  ni  drying  in  air  both  shrank,  but  the  mortar 
bar  contracted  the  more  rapidly,  so  that  at 
the  end  of  a  week  the  neat  bar  was  0.072  per 
cent   longer  than  the  other.     As  the  mortar 

bar  reached  equilibrium,  the  neat  bar  caught 

up  with  it  and  even  passed  it,  so  that  at  the 
end  of  two  months  it  was  the  shorter  by  0.012 
per  cent.    On  placing  them  in  water,  both  shot 


up  rapidly,  the  sand  0.050  per  cent  in  24  hours 
and  the  neat  0.086  per  cent.  The  neat  bar 
kept  growing  until,  as  was  the  case  with  the 
four  neat  cements  previously  noted,  it  over- 
topped any  previous  record,  and  at  the  end' 
of  a  month  was  0.075  per  cent  longer  than 
its  companion,  whereas  after  14  months'  pre- 
vious immersion  in  water  it  had  only  been 
0.038  per  cent  the  longer. 

Compound  bars  146II  and  146VI  were  made 
to  test  the  effect  of  fineness  of  sand.  The 
mortar  bar  of  146II  was  made  with  Standard 
Ottawa  sand,  while  146VI  contained  river 
sand  from  which  everything  coarser  than  40- 
mesh  had  been  sifted.  Both  bars  were  kept 
in  air  for  over  a  year  and  then  immersed  in 
water.  Xo  marked  effect  of  the  difference  in 
sand  can  be  noted.  The  contraction  of  the 
bar  with  the  fine  sand  is  rather  less  than  that 
with  the  standard  sand,  but  the  difference  is 
not  definite  enough  to  be  certain.  The  neat 
cement  portions  of  the  bars  behaved  alike  and 
similarly  to  the  others  noted,  contracting  over 
0.20  per  cent  in  one  year.  At  the  end  of  the 
year  the  neat  cement  bar  146II  was  0.147  per 
cent  shorter  than  its  companion  mortar  bar 
and  neat  bar  146VI  was  0.150  per  cent 
shorter  than  its  companion.  On  placing  in 
water  there  was  the  usual  sharp  expansion  fol- 
lowed by  a  contraction  as  the  bars  were  again 
dried  in  air  and  another  expansion  as  they 
were  placed  in  water  and  so  on. 

Compound  bar  14611  was  changed  every 
week  during  its  first  few  weeks  and  shows  the 
usual  sharp  alternations  with  no  sign  of  de- 
crease in  intensity  with  age. 

Illustrations  from  Actual  Practice. — It  may 
be  urged  that  the  foregoing  tests  were  all 
made  on  small  bars  manufactured  in  the  la- 
boratory and  that  such  large  values  might 
not  be  obtained  in  actual  practice.  To  meet 
this  objection,  and  also  to  make  the  case 
stronger,  the  results  shown  in  Fig.  5  are  in- 
troduced. The  scale  in  this  plate  is  purposely 
changed  in  order  that  the  steady  nature  of 
the  changes  in  volume  may  be  shown  by  the 
daily  measurements.  The  ordinates  remain 
the  same  but  the  abscissae  are  magnified  30 
times,  each  horizontal  unit  representing  a  day. 

Bar  156 A  was  made  from  a  part  of  the  ce- 


Fig.  4    Per  Cent  Expansion  and  Contraction 

of  Neat  Cement  and  1:3  Mortar  Compound 

Bars  When  Alternately  Wet  and  Dry. 

(Full  lines  refer  to  neat  cement;  dotted  lines 
to  1:3  mortar:  closed  circles  to  hurs  In  water 
.uid  open  circles  to  liars  111  air.) 

mcnt  siilcw.dk  on  the  north  side  of  the  cam- 
pus of  the  I'mvcrsity  of  Michigan.  It  was 
l.nd  in  bs9(i  from  imported  German  cement  by 
the  university  workmen  who  were  paid  by 
the  day.  and  under  no  temptation  to  slight 
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the  work  or  skimp  cement.  Most  of  the  slabs 
•of  this  walk  are  now  warped  slightly  so  that 
shallow  puddles  of  water  stand  in  them  after, 
a  rain,  and  even  after  20  years  the  expansion 
is  still  occasionally  causing  adjacent  blocks 
to  heave  and  form  an  inverted  V.  The  top 
layer  is  split  from  the  bottom  in  many  places 
and  it  was  from  one  of  these  pieces  of  the 
top  coat  that  bar  156A  was  sawed.  An  ex- 
amination of  its  lower  surface  shows  that  the 
split  was  not  due  to  faulty  bonding,  for  the 
break  has  occurred  not  at  the  exact  junction 
of  the  top  coat  and  base,  but  just  below  the 
upper  surface  of  the  base.  The  top  coat  car- 
ries with  it  a  thin  layer  of  the  base.  This 
"bar  become  dampened  in  the  sawing  process 
and  was  therefore  put  into  water  and  allowed 
to  become  saturated  and  fully  expanded  be- 
fore the  measurement  recorded  as  the  initial 
was  made.  It  will  be  noted  that  it  then  con- 
tracted slowly  for  14  days  in  the  air,  the  total 
shrinkage  being  0.05  per  cent,  and  that  on 
putting  it  into  water  it  expanded  to  practically 
its  initial  volume  in  four  days.  When  re- 
moved from  water  it  contracted  again  as  be- 
fore. 

Another  instance  to  which  attention  is  called 
is  bar  156E,  cut  from  a  piece  of  cement  stucco 
which  came  loose  from  a  brick  porch  after 
only  two  years'  service.  The  stucco  is  well 
mixed,  has  a  good  ring  and  is  hard.  The 
trand  of  cement  used  and  the  proportions  are 
unknown,  but  it  is  certaintly  a  rich  mixture, 
probably  as  high  as  1:1.  The  stucco  in  com- 
ing off  did  not  split  off  from  the  brick,  but  in 
almost  all  instances  carried  a  thin  skin  of 
the  brick  adhering  to  it,  showing  that  the 
fault  did  not  lie  in  failure  to  bond  the  two 
materials  together.  The  behavior  of  a  bar 
sawed  from  this  stucco  is  shown  in  the  curves 
156E.  It  was  sawed  to  shape  without  moist- 
•ening  and  when  placed  in  water  for  "24  hours 
it  expanded  0.07  per  cent  and  reached  0.08 
per  cent  after  four  days  in  water.  On  drying 
in  air  it  slowly  returned  to  its  original  volume. 
It  is  not  to  be  wondered  at  that  a  stucco 
which  expands  practically  1  in.  in  100  ft, 
whenever  it  gets  thoroughly  wet,  should  fail. 

Another  instance  of  change  of  volume  in 
material  which  has  been  in  use  many  years 
is  afforded  by  the  study  of  a  section  of  ce- 
ment sidewalk  which  was  taken  up  in  good 
condition  after  20  years'  service.  From  this 
was  sawed  one  bar  approximately  1x2x4  ins., 
consisting  of  the  top  coat  lx%x4  ins.  on 
a  section  of  the  bottom  portion  lxl^xl  ins. 
This  bar  (156B)  is  therefore  similar  in  many- 
ways  to  the  compound  bars  of  neat  cement 
and  1  :3  mixture  before  referred  to.  This 
"bar  showed  the  usual  expansion  of  both  lay- 
ers in  water  and  the  contraction  in  air  which 
was  expected.  When  placed  in  water  the  bot- 
tom layer  expanded  practically  its  whole 
amount  (0.033  per  cent)  in  15  minutes,  while 
the  richer  top  layer  expanded  in  the  same 
time  only  0.010  per  cent.  At  the  end  of  24 
liours  the  top  portion  had  expanded  0.028  per 
cent,  and  after  three  days  had  become  prac- 
tically constant  with  almost  the  identical  ex- 
pansion 0.035  per  cent,  which  the  bottom 
showed.  This  is  interesting  partly  because  of 
the  evidence  of  alternate  bending  stress  in 
the  concrete  due  to  the  more  rapid  expansion 
of  the  lower  layer  and  partly  because  of  the 
ultimate  agreement  in  expansion  of  the  top 
and  bottom  portion.  Note  that  this  cement 
sidewalk  was  in  good  condition  after  20  years' 
service.  It  is  possible  that  its  satisfactory- 
condition  is  due  to  this  agreement  in  coeffi- 
cient of  expansion  of  the  two  layers. 

Another  bar  was  sawed  from  the  same  piece 
of  this-  sidewalk  immediately  adjacent  to  the 
first  one,  but  instead  of  being  left  as  a  com- 
pound bar  it  was  again  sawed  at  the  line  of 
demarcation  between  the  top  and  bottom  coats 
so  that  the  top  portion  (bar  1560  was"  sep- 
arated from  the  bottom  (bar  15t?D).  These 
two  bars  were  then  alternately  wet  and  dried 
as  the  others  had  been  to  determine  whether 
in  the  compound  bar  the  change  in  volume  of 
one  portion  had  been  influenced  by  the  other. 
This  has  apparently  not  been  the  case  in  this 
bar,  for,  as  shown  by  the  curve,  the  two  por- 
tions C  and  D  expand  and  contract  to  about 
the  same  extent  and  at  the  same  rate  as  in 
the  compound  bar  B. 

Summary   of   Experimental   Data. — In  the 


foregoing  pages  there  have  been  presented 
data  on  the  sadly  neglected  subject  of  ex- 
pansion and  contraction  of  hydraulic  cements 
as  they  age  in  water  and  in  air  and  as  they 
are  alternately  wet  and  dry.  It  should  be 
emphasized,  however,  that  the  number  of  ex- 
periments is  entirely  inadequate  to  make  it 
proper  to  quote  them  as  average  results. 
They  are  to  be  regarded  merely  as  illustra- 
tions of  how  some  acceptable  commercial  ce- 
ments have  behaved.  It  is,  however,  permis- 
sible to  summarize  the  extremes  to  show  the 
range  of  fluctuation. 

Neat  cement  bars  hardening  under  water: 
After  1  year,  expansion  0.07  to  0.15  per  cent; 

1  year  to  4  years  almost  no  change. 
On  drying  after  3  years  in  water,  contraction 

0.13-0.15  per  cent. 
On   wetting  again,    expansion   of  0.13-0.17  per 

cent. 

Neat  cement  bars  hardening  in  air: 
Contraction  after  3  months,  0.14-0.28  per  cent. 
Contraction  alter  1  year,  0.18-0.34  per  cent. 

Slight  increase  to  4  years. 

One  cement;  3  sand  bars: 
Hardening  under  water;  expansion  0.01-0.05  per 

cent,  the  greatest  changes  being  in  the  first 

few  weeks. 

Hardening  in  air,  contraction  0.06-0.09  per  cent, 
most  of  the  contraction  being  in  the  first  three 
months. 

On  wetting  and  drying,  expansion  0.04-0.09  per 
cent  on  wetting,  and  contraction  within  same 
limits  on  drying. 

Compound  bars  made  of  one  layer  of  neat 
cement  on  a  layer  of  1:3  sand  expand  and  con- 
tract together  but  at  different  rates  and  to  dif- 
ferent degrees.  The  differential  expansion 
varies  from  0.00-0.15  per  cent. 

The  one  natural  rock  cement  tested  showed 
twice  as  much  v  illation  in  volume  as  Fci  tland. 
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Fig.  5 — Per  Cent  Expansion  and  Contraction 

of  Bars  Cut  From  Stuccos  and  Sidewalks 

When  Alternately  Wet  and  Dry. 

(Closed  circles  refer  to  bars  in  water  and  open 
circles  to  bars  in  air.) 

These  variations  in  volume  with  change  of 
moisture  content  do  not  disappear  with  lapse 
of  years,  for  changes  of  0.05  and  0.06  per 
cent  have  been  observed  in  bars  cut  from 
sidewalks  which  have  been  laid  down  twenty 
years. 

Changes  in  Monolithic  Cement  and  Con- 
crete.— These  changes  noted  above  may  seem 
small,  Inn  when  converted  into  other  figures 
their  real  seriousness  becomes  apparent.  The 
following  hypothetical  illustrations  are  pre- 
sented to  show  the  magnitude  of  the  possible 
stresses : 

Imagine  a  wall  of  neat  Portland  cement  1 1 >0 
ft.  long  anchored  at  each  end  to  absolutely 
immovable  supports.  Let  it  be  kept  under 
water  for  three  years.  At  the  end  of  that 
time  it  would,  had  it  been  free,  have  expanded 
0.1  per  cent  or  1.2  ins.  Since  it  is  supposedly 
not  free  to  expand  the  compression  will  be 
0.1  per  cent  and  the  compression  stress  on  an 
assumed  basis  of  a  5,000,000  lbs.  modulus  of 
elasticity  will  be  5,000  lbs.  per  sq.  in.  Per- 
haps the  cement  could  withstand  this  pressure. 

Imagine  now  that  this  cement  wall  becomes 
dry.  It  should  contract  1.7  ins.,  but  since  it 
is  not  free  there  will  be  developed  a  tensile 
stress  of  7.500  lbs.  per  sq.  in.,  which  is  several 
times  more  than  it  can  stand.  The  wall  would 
have  to  crack. 

Suppose  this  neat  cement  wall  had  been 
originally  allowed  to  harden  in  the  open  air. 
After  two  years  it  would,  if  free,  have  con- 
tracted 0.25  per  cent,  but  since  it  is  anchored 
at  the  ends  there  will  be  (assuming  the  same 
modulus'),  a  tensile  stress  of  12.000  lbs.  per 


sq.  in.  Is  it  not  evident  why  neat  cement  is 
not  used  in  practice? 

If  the  above  wall  had  been  built  of  con- 
crete with  the  same  volume  changes  as  the 
1 :3  sand  bars  and  as  the  old  sidewalks  whose 
measurements  are  given  above,  its  change  in 
length  between  the  wet  and  dry  states  would 
probably  have  amounted  to  0.05  per  cent, 
which,  with  a  modulus  of  elasticity  of  2,500,- 
000  lbs.  per  sq.  in.,  corresponds  to  a  stress 
of  1,250  lbs.  per  sq.  in.  The  concrete  could 
withstand  this  in  compression  but  not  in  ten- 
sion. Not  even  our  best  steel  will  stand  in- 
definitely repeated  alternate  bending  stresses 
which  stress  it  nearly  to  its  elastic  limit. 
Why  should  we  wonder  then  if  a  rich  ce- 
ment mixture  should  ultimately  crack  when 
exposed  to  the  stress  resulting  from  a  volume 
change  of  0.05  per  cent  every  time  it  is  ex- 
posed to  rain  or  sunshine? 

There  is  no  experimental  evidence  which 
shows  the  changes  in  volume  of  leaner  con- 
crete. It  is  evident  that  the  properties  of  the 
sand  and  rock  become  of  increasing  impor- 
tance as  their  percentage  increases.  The  tests 
by  Schumann  on  volume  changes  in  building 
stones,  quoted  at  the  commencement  of  this 
paper,  show  small  values  for  limestones  but 
variable  values  for  sandstones,  the  upper  fig- 
ures being  almost  as  high  as  those  quoted 
for  neat  cement.  Whatever  the  values  might 
be  for  crushed  stone  as  used  in  concrete,  it 
is  hardly  conceivable  that  gravels  and  sands 
which  have  withstood  the  action  of  the  weath- 
er for  centuries  without  disintegration  can 
change  their  volume  much  when  wet  and 
dried.  It  seems  probable  that  in  gravel  con- 
crete the  volume  changes  decrease  as  the  ce- 
ment decreases  until  a  certain  lower  limit  is 
reached  where  the  change  in  volume  is  purelv 
a  capillary  phenomenon. 

Tf  this  line  of  reasoning  is  correct  those 
concrete  structures  should  be  most  stable  when 
exposed  to  the  weather  where  there  is  just 
sufficient  cement  to  give  strength  but  not 
enough  to  cause  excessive  volume  changes. 
Practical  experience  apparently  confirms  this 
view. 

Stucco.— There  are  many  instances  where 
stucco  has  remained  perfect  even  when  ex- 
posed to  the  weather  for  half  a  century. 
There  are  probably  more  instances,  especially 
in  recent  years,  where  stucco  has  failed  mis- 
erably in  five  years.  The  excellence  of  old 
stucco  is  sometimes  laid  to  the  natural  rock 
cement  with  which  most  of  it  was  made.  It 
is  not  safe  to  deny  this  on  the  evidence  of  a 
single  experiment,  yet  attention  may  be  drawn 
again  to  the  one  natural  rock  cement  which 
has  been  tested  in  our  laboratory  whose  vol- 
ume changes  were  in  every  way  much  greater 
than  those  of  Portland. 

Is  it  not  more  probable  that  the  old  stucco 
has  survived  because  of  its  lower  proportion 
of  cement?  When  it  was  simply  a  question 
of  providing  a  rough  brick  or  stone  wall,  en- 
tirely durable  in  itself,  with  smooth  surface, 
and  when  in  addition  hydraulic  cement  was 
expensive,  it  was  natural  to  use  a  mortar  con- 
taining just  enough  cement  to  adhere  to  the 
wall.  With  the  introduction  of  metal  lath  as 
the  support  for  stucco,  and  the  necessity  of 
protecting  the  metal  from  corrosion,  coinci- 
dent-with  the  drop  in  price  of  Portland  ce- 
ment, came  the  use  of  richer  stuccos. 

The  step  was  apparently  an  unfortunate 
one,  for  a  volume  change  of  1  in.  in  100  ft., 
as  shown  by  the  stucco  156E,  as  it  changes 
from  the  wet  to  the  dry  state  cannot  but 
cause  cracks.  They  may  be  only  hair  cracks, 
for  with  a  crack  ever  12  ins.  each  crack  need 
only  be  0.01  in.  wide  to  take  up  the  whole 
change  in  volume.  The  elastic  metal  lath  will 
probably  yield  without  mechanical  injury,  but 
the  protection  against  corrosion  which  the 
stucco  is  supposed  to  afford  disappears  with 
the  first  hair  crack,  and  unless  the  lath  has 
been  better  protected  by  galvanizing  or  paint- 
ing than  most  sorts  are  by  the  manufacturers, 
its  days  are  numbered.  It  would  have  been 
better  to  have  used  a  leaner  stucco  and  kept 
it  free  from  cracks. 

A  stucco  rich  in  cement  may  also  split  off 
in  time  from  brick  where  a  lean  stucco  would 
have  remained  good.  The  change  in  volume 
of  brick  when  wet  and  dry  is,  according  to 
Schumann,  less  than  '0.02  per  cent.    If  the 
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change  in  the  stucco  is  0.08  per  cent  there  is 
opportunity  for  a  stress  corresponding  to  a 
volume  change  of  .06  per  cent,  which  might 
be  1,500  lbs.  per  sq.  in.  The  fact  that  the 
stucco  has  not  split  off  in  one  year  or  two 
years  does  not  mean  that  it  may  not  split  off 
in  five  or  ten. 

Interior  Floor. — -The  question  of  reinforced 
concrete  is  discussed  in  a  later  paragraph. 
Here  only  the  changes  in  the  concrete  itself 
will  be  considered.  The  usual  practice  will 
be  assumed  in  which  there  is  a  base  of  rather 
lean  concrete  covered  with  a  wearing  coat  of 
mortar  sometimes  as  rich  as  1:1. 

The  first  case  assumed  will  be  that  of  a 
cellar  floor  where  the  base  is  tamped  down 
and  the  top  coat  at  once  put  on,  giving  the 
best  condition  for  bonding.  The  whole  mass 
gradually  dries  out  and  shrinks,  but  the  top 
coat,  because  of  its  high  content  of  cement, 
shrinks  more,  so  that  the  conditions  will  be 
somewhat  those  represented  by  curves  142II 
and  VI  of  Fig.  4.  The  top  coat  will  tend  to 
split  from  the  base,  but  since  a  cellar  is  al- 
ways relatively  damp  there  will  probably  be 
little  trouble. 

The  situation  is  not  so  favorable  when  a 
top  coat  is  to  be  laid  on  an  upper  floor  of 
a  concrete  building.  The  main  portion  of  the 
floor  has  been  poured  for  possibly  three 
months  and  has  already  completed  most  of  its 
shrinkage.  Its  surface  is  also  probably  dirty, 
so  that  the  freshly  poured  mortar  will  not 
readily  unite  with  it.  Both  of  these  circum- 
stances are  unfavorable.  The  fact  that  the 
main  portion  of  the  floor  has  already  dried 
out  and  shrunk  causes  an  even  greater  dif- 
ferential shrinkage  of  the  top  coat.  The  ad- 
vice is  usually  given  to  wet  the  floor  thor- 
roughly  before  pouring  the  top  coat.  It  would 
be  better  to  keep  it  wet  for  24  hours  before- 
hand in  order  to  give  it  an  opportunity  to 
expand  to  somewhere  near  its  initial  volume. 

It  is  not  surprising  if,  under  these  circum- 
stances, the  top  splits  off  the  base,  shrinkage 
cracks  appear  and  the  individual  slabs  curl 
up  somewhat  at  the  edges  in  the  effort  to  re- 
lieve the  shrinkage  strains.  In  case  electric 
conduits,  etc.,  are  bedded  in  the  top  coat,  their 
course  will  be  indicated  by  shrinkage  cracks 
following  the  lines  of  weakness  which  they 
cause.  Since  these  floors  remain  continually 
dry,  conditions  will  become  constant  after  a 
few  months,  and  there  will  be  little  further 
change. 

Sidewalks  and  Pavements. — The  chief  fac- 
tor which  influences  the  behavior  of  sidewalks 
and  pavements  is  the  weather.  The  influence 
of  temperature  is  well  known  and  will  not  be 
dwelt  on.  A  sidewalk  usually  consists  of  a 
base  of  rather  lean  concrete  covered  with  a 
wearing  coat  of  cement  mortar  which  may  be 
as  rich  as  1:1,  and  is  not  usually  poorer  than 
1 :2.  The  walk  is  cut  into  blocks  and  is  some- 
times provided  with  expansion  joints. 

As  the  walk  dries  out,  the  top  coat  shrinks 
more  than  the  bottom,  as  shown  in  the  experi- 
mental study  of  compound  bars.  The  effect 
can  often  be  seen  in  sidewalks  where  the 
contraction  has  dished  the  entire  slab  so  that 
shallow  puddles  of  water  stand  in  them  after 
a  rain.  As  the  walk  is  wet  by  the  rain  the 
top  expands  more  than  the  base.  The  alter- 
nate bending  stresses  thus  developed  all  too 
often  show  themselves  after  a  few  years  when 
the  top  coat  splits  off  the  base. 

The  necessity  of  expansion  joints  is  now 
well  recognized,  although  they  are  put  in  prin- 
cipally to  take  care  of  expansion  flue  to 
changes  of  temperature.  The  experiments 
presented  in  this  paper  on  both  mat  and 
sand  briquettes  indicate  that  the  expansion  of 
((•mi  nts  tcept  wet  ceases  at  the  end  of  a  year, 
and  that  the  total  expansion  does  not  amount 
to  over  0.1  per  cent.  This  would  require  a 
Vi  in.  expansion  joint  every  20  ft.  In  addi- 
tion there  mutt  be  the  joints  to  care  for  the 
expansion  due  to  summer  heat,  which  for  a 
rise  of  100"  F,  is  0,06  per  cent,  about  half 
what  may  lie  expected  from  moisture.  To 
lake  care  of  the  volume  changes  from  both 
these  causes  a  Vi-in.  expansion  joint  every  10 
ft.  should  be  adequate,  although  it  docs  not 
include  much  margin  of  safety.  In  hot  wrath 
rr  after  a  long  rain  these  joints  would  be 
alino  '  elo  ed  In  dry  or  colder  weather  they 
would  be  open.  • 


According  to  the  experimental  figures  any 
evils  due  to  expansion  should  make  them- 
selves evident  during  the  first  two  years,  but 
practice  does  not  always  bear  out  this  as- 
sumption. Reference  was  made  at  the  com- 
mencement of  this  article  to  the  cement  walk 
laid  around  the  campus  of  the  University  of 
Michigan  20  years  ago,  which  is  still  showing 
expansion  and  giving  mute  evidence  of  the 
pressure  generated  by  occasionally  thrusting 
up  two  adjacent  slabs  in  an  inverted  V.  This 
is  not  a  phenomenon  due  to  summer  heat  for 
it  occurs  usually  in  the  spring.  What  is  the 
cause  which  is  still  making  this  walk  expand 
after  20  years? 

An  explanation  may  be  suggested,  although 
it  is  not  possible  to  prove  it  completely.  It 
is  well  known  that  the  glass  of  thermometers 
expands  when  heated  and  contracts  when 
cooled,  but  not  to  its  original  length  except 
after  a  long  lapse  of  time.  Thermometers 
which  are  used  frequently  at  high  tempera- 
tures keep  growing  longer.  If  they  are  laid 
away  for  a  long  period  of  time  they  shorten 
again  and  may  even  become  shorter  than 
when  first  calibrated.  Metals  behave  similar- 
ly, so  that  it  is  not  possible  to  utilize  their  ex- 
pansion for  making  pyrometers  which  will  not 
need  frequent  recalibration.  The  warping  of 
the  grate  bars  of  fire  boxes  due  to  expansion 
is  another  illustration.  It  would  be  natural 
to  expect  by  analogy  that  concrete  would  tend 
to  a  permanent  expansion  when  it  is  kept  wet 
longer  and  oftener  than  it  is  dry  and  that  it 
would  tend  to  become  shorter  under  the  op- 
posite conditions.  The  experiments  of  this 
paper  in  general  confirm  this  theory.  Of  the 
five  bars  of  neat  cement  of  Fig.  2,  which  had 
been  kept  under  water  for  three  .years  and 
were  then  dried  out  and  reimmersed,  all  but 
one  were  longer  after  the  reimmersion  than 
they  had  been,  and  the  one  exception  is  appar- 
ently susceptible  of  explanation. 

A  more  striking  illustration  is  afforded  by 
the  two  neat  bars  146AIII  and  AIV  which 
are  shown  at  the  bottom  of  Fig.  2.  These 
bars  were  made  on  the  same  day  from  iden- 
tical materials,  but  after  the  initial  measure- 
ment AIIT  was  left  in  the  air  and  AIV  placed 
in  water.  They  were  then  alternated  be- 
tween air  and  water,  at  first  at  the  end  of 
each-  week  and  afterward  at  longer  intervals. 
There  is,  however,  a  definite  difference  in  the 
treatment  of  the  two,  for  with  AIII  each  cycle 
has  consisted  of  a  period  in  air  of  two  or 
three  months  followed  by  an  immersion  in 
water  of  usually  a  week.  It  has  therefore 
been  dry  most  of  its  life  and  its  mean  length 
since  the  end  of  the  first  month  has  been 
steadily  diminishing,  as  the  curve  clearly  shows 
The  companion  bar  AIV  was  subjected  to  the 
opposite  treatment  in  that  its  long  periods 
were  in  water  and  its  short  periods  in  air. 
Its  mean  length  and  also  its  length  when  wet 
has  been  steadily  increasing  for  the  18  months 
of  its  existence,  although  the  rate  of  increase 
since  the  ninth  month  has  been  slow.  At  its 
last  measurement  it  was  slightly  longer  than 
another  bar  of  the  same  cement,  which  has 
been  kept  constantly  in  water,  but  it  will  re- 
quire a  longer  time  to  decide  whether  the 
increase  is  material. 

This  theory  of  the  continued  expansion  of 
cement  walks  in  a  rather  damp  climate  such 
as  that  of  Michigan  is  the  only  one  which 
seems  to  explain  adequately  the  compression 
ridges  still  occasionally  developing  in  the 
twenty-year-old  walk  on  the  campus  of  the 
University  of  Michigan,  which  has  been  re- 
ferred to  before.  If  the  theory  is  correct  it 
would  indicate  that  there  would  be  more  trou- 
ble with  cement  sidewalks  and  pavements  in 
wet  countries  than  in  those  which  are  rea- 
sonably dry,  and  that  there  is  need  of  much 
wider  expansion  joints  in  damp  climates. 

Reinforced  Concrete. — It  is  evident  from 
the  data  presented  here  that  concrete  under 
gOCS  a   notable  shrinkage  as  it   dries.     If  a 

concrete  beam  is  formed  rigidly  fixed  at  both 

(  ii'ls,  as  is  practically  the  case  in  skeleton  con- 
crete construction,  it  is  evident  thai  on  hard 
Oiling  il  must  be  under  an  initial  tensile  stress 

due  to  contraction,    Conditions  will  not  be 

cl  anged  by  the  presence  of  steel  reinforce- 
ment, provided  the  ends  are  absolutely  rigid. 

If,  however,  the  ends  of  the  beam  yield  at  all 


and  the  concrete  adheres  to  the  steel  the 
strains  will  be  adjusted  between  the  two.  The 
steel  will  be  in  compression  and  the  concrete 
in  tension,  but  to  a  lesser  extent.  In  the  re- 
view of  the  literature  at  the  commencement 
of  this  paper  attention  was  directed  to  the  ex- 
perimental work  of  Considere  and  to  the  ex- 
periments of  Emerson,  who  found  that  even 
with  mixtures  as  lean  as  those  used  in  prac- 
tice, compression  stresses  oft  2,500  lbs.  per  sq. 
in.  might  be  developed  in  the  steel  through  the 
volume  changes  in  the  concrete  of  bars  only 
3  ft.  long  and  not  anchored  at  either  end. 
The  paucity  of  information  on  this  subject 
should  be  emphasized.  There  is  every  proba- 
bility that  there  are  important  stresses  in  all 
reinforced  concrete  work  due  to  volume 
changes  in  the  concrete,  of  which  the  design- 
ers have  had  no  knowledge.  These  stresses 
may  have  been  to  blame  for  some  of  the  col- 
lapses which  have  occurred  in  reinforced 
work  and  the  small  number  of  such  collapses 
may  be  more  a  tribute  to  the  value  of  the 
factor  of  safety  than  to  scientific  knowledge. 

It  is  encouraging  to  note,  however,  that  in 
buildings  where  the  beams  remain  dry  most 
of  the  contraction  will  have  taken  place  at 
the  end  of  the  first  three  months  and  that 
from  that  point  on  the  volume  changes  will 
be  slight.  Concrete  floorbeams  are  treach- 
erous during  the  first  few  weeks,  not  only 
because  the  concrete  itself  is  new  and  weak, 
but  because  of  the  tensile  stresses  developed. 

There  is  danger  that  a  rather  slight  load  on 
a  green  beam  may  cause  cracking,  if  not  total 
failure,  for  it  is  entirely  possible  that  the 
whole  of  the  concrete  is  in  tension  and  its 
tensile  strength  at  that  stage  is  very  small. 
Several  weeks  should  be  allowed  to  elapse, 
even  in  warm  weather,  before  the  forms  are 
taken  off  and  the  supports  removed.  For- 
tunately these  tensile  stresses  seem  to  prac- 
tically reach  their  maximum  in  three  months, 
while  the  concrete  gains  in  strength  for  a 
much  longer  period,  so  that  if  a  concrete 
building  is  successfully  completed  there  does 
not  seem  to  be  a  probability  of  future  failure 
due  to  changes  within  the  concrete. 

Causes  of  Change  of  Volume. — There  is  no 
experimental  work  to  account  for  these  vol- 
ume changes.  Their  progressive  nature  as  the 
cement  hardens  in  water  or  air  makes  it  evi- 
dent that  they  are  connected  with  the  chem- 
ical processes  of  hardening.  Since  the  hard- 
ening of  cement  is  recognized  as  being  essen- 
tially a  process  of  colloid  formation  and 
change,  it  may  seem  not  unreasonable  to  hold 
that  the  changes  are  connected  with  the  vol- 
ume of  the  colloid  water.  The  nature  of  the 
volume  changes  as  cement  changes  from  the 
dry  to  the  wet  state  is  in  harmony  with  this 
view.  It  is  probable  that  the  volume  changes 
are  also  due  in  part  to  purely  capillary  phe- 
nomena, for  sandstones  and  other  building 
stones  expand  when  wet  and  contract  when 
dry.  The  amount  of  the  expansion  and  con- 
traction of  concrete  decreases  as  less  cement 
is  used,  so  that  it  appears  that  the  changes 
pre  more  a  function  of  the  cement  than  of 
the  mineral  aggregate. 

The  subject  has  not  been  sufficiently  studied 
to  show  how  far  such  factors  in  the  manu- 
facture of  cement  as  chemical  composition, 
temperature  of  burning,  fineness  of  grinding 
and  rate  of  setting  influence  the  result;  nor 
how  far  conditions  surrounding  its  use  such 
as  amount  of  water,  temperature  of  air,  etc., 
effect  it.  Until  the  influence  of  these  factors 
l  as  been  determined  it  will  not  be  possible  to 
!"ake  intelligent  progress  towards  lessening 
the  volume  changes  and  increasing  the  relia- 
bility (^f  structures  containing  Portland  ce- 
ment. The  subject  is  of  such  importance  as 
to  merit  most  thorough  investigation  from 
both  the  chemical  and  mechanical  side  on  a 
larger  scale  than  has  vet  been  attempted. 

Conclusions.   Concrete    hardening    in  a 

moist   place  and  remaining  continually  moist 

throughout  its  life  expands  slightly,  but  the 

compression  stress  developed  in  the  concrete 
is  orobnbly  not  large  enough  to  be  injurious. 

Concrete  hardening  in  air  and  remaining 
COntirually  dry  contracts.  The  contraction  is 
rOUghlj    twice  as  much   as  the  expansion  of 

concrete  continually  damp.  This  greater  stren 

1  harmful,  nol  only  on  account  of  its  mag- 
nitude but  because  it  puts  the  concrete  in  ten- 
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sion  where  it  is  weakest.  It  introduces  an 
error  of  unknown  magnitude  into  the  calcu- 
lations for  all  reinforced  beams.  It  is  respon- 
sible for  the  cracks  in  the  top  coat  of  interior 
cement  floors.  Fortunately  most  of  the  bad 
effects  become  evident  within  three  months. 

Cement  sidewalks,  pavements  and  stuccos 
exposed  to  the  weather  contract  when  they 
are  dry  and  expand  when  they  are  wet.  The 
richer  the  mixture  is  in  cement,  the  greater 
is  the  volume  change,  so  that  there  is  a  dif- 
ferential expansion  between  the  top  coat  and 


base  of  sidewalks  which  is  often  sufficient  to 
split  the  two  apart.  So  also  rich  stucco  may 
be  split  from  brick.  In  damp  climates  irregu- 
lar expansion  occurs  apparently  for  as  long 
as  20  years.  Its  harmful  effects  may  not  ap- 
pear for  many  years.  Large  expansion  joints 
are  necessary  in  sidewalks  and  pavements. 

Rich  stuccos  will  inevitably  crack  through 
expansion  and  contraction  and  may  be  ruined. 
The  few  experiments  made  indicate  that  in- 
tegral waterproofing  compounds  do  not  pre- 
vent or  lessen  the  changes  in  volume.  The 


only  safety  seems  to  lie  in  the  use  of  lean 
mixtures  whose  volume  change  is  slight.  A 
stucco  coat  is  inadequate  as  a  protection  for 
metal  lath.  If  it  is  rich  enough  to  keep  water 
out  it  will  crack.  If  it  is  lean  enough  to 
avoid  the  cracks  water  will  go  through  it 
freely.  In  a  dry  climate  the  tendency  is  for 
sidewalks  and  stuccos  to  shrink  more  than 
they  expand.  Under  these  circumstances  they 
will  be  much  more  durable  and  because  of  the 
slower  corrosion  stucco  may  be  permissible  as 
a  protection  for  wire  lath. 


EARTH      AND      ROCK  SECTION 


A  Method  of  Lighting  Fuse. 

Where  blasting  gelatin  is  used,  E.  M.  Wes- 
ton, in  the  Engineering  and  Mining  Jour- 
nal, suggests  cutting  two  notches  in  the  fuse, 
one  about  Vz  in.  from  the  end  and  the  other 
%  in.  above  it,  both  notches  being  inclined 
toward  the  igniting  end  of  the  fuse  at  an  angle 
of  45  deg.  and  passing  just  through  the  core. 
A  thing  strip  of  gelatin  IV2  in.  long  is  then  cut 
from  an  opened  stick  and  one  end  placed  deep 
in  the  first  notch;  the  other  end  being  carried 
once  around  the  fuse  and  inserted  in  the  other 
notch.   Both  notches  are  then  pressed  together. 

The  fumes  generated  by  so  small  a  quantity 
of  blasting  gelatin  are  inconsequential  and 
ignition  of  the  fuse  is  much  more  certain  than 
is  the  case  when  the  end  of  the  fuse  is  merely 
split  open  for  an  inch  of  the  length.  This 
practice  is  similar  to  that  common  in  the 
United  States  where,  when  dynamite  is  used, 
a  little  of  the  powder  is  inserted  in  the  split 
end  of  the  fuse.  In  the  case  of  dynamite,  this 
priming  is  apt  to  drop  out,  which  is  impossible 
with  gelatin  used  in  the  manner  described. 
Moreover,  where  two  notches  are  cut  there  is 
less  chance  of  the  priming  failing  to  ignite  the 
fuse. 


Method  of  Extending  Tunnel  Con- 
struction Track  Without  Using 
Short  Rails. 

When  laying  short  lengths  of  rail  for  a 
temporary  track  in  the  face  of  a  tunnel  there 
is  usually  a  tendency  upon  the  part  of  the 
tracklayer  to  put  the  ties  in  carelessly  with 
the  intention  of  fixing  them  properly  when 
the  permanent  rails  are  placed.  When  this 
time  comes  it  is  too  much  work  to  dig  out 
each  tie  and  place  it  properly.  If  the  ties  are 
placed  permanently  the  first  time  a  much  bet- 
ter track  will  result,  especially  if  short  pieces 
of  rail  are  dispensed  with  and  full  length  rails 
used  instead,  in  the  manner  described  by  A. 
R.  Kenner  in  the  Engineering  and  Mining 
Journal. 

Lay  the  ties  permanently  as  near  the  face 
as  advisable  and  place  two  full  length  T-rails 
as  shown  in  the  sketch ;  on  the  outside  of  the 
last  set  of  permanent  rails.  Drive  a  track 
spike  at  both  ends  of  the  lap  of  each  pair  of 
overlapping  rails  to  hold  the  new  rail  against 
the  old,  and  the  track  is  ready  for  the  car. 
As  the  heading  advances  slide  the  rails  for- 
ward. When  the  ends  are  reached,  turn  over 
and  spike  them  in  place.  After  the  face  is 
advanced  a  few  feet  two  new  rails  are  placed 
as  before. 

A  decided  advantage  of  this  method  is  the 
stability  of  the  rails  near  the  face  due  to  the 
fact  that  they  are  fastened  to  the  track  behind. 
This  permits  of  advancing  the  ends  much 
nearer  to  the  face  than  when  short  rails  are 
used,  and  the  car  can  always  be  brought  into 
close  proximity  to  the  muck  pile.  Instead  of 
track  spikes  being  used  to  hold  the  new  rails 
in  place,  a  block  may  be  nailed  on  a  tie  and  a 
wedge  driven  between  the  block  and  the  rail. 
The  block  being  on  the  outside  of  the  rail 
need  not  be  removed.  In  spiking  the  new 
rails  to  the  ties,  spikes  should  only  be  driven 
on  the  outside  and  when  the  rails  are  turned 
over,  these  will  be  found  to  be  correctly  placed 
for  spiking  down  one  side  of  the  base  of  the 
rail  and  need  only  to  be  driven  down. 

This  method  is  more  useful  in  the  sinking 


of  an  inclined  shaft  or  in  advancing  the 
waste-dump  track  than  in  driving  headings. 
In  sinking  an  inclined  shaft  with  a  skip,  a 
source  of  annoyance  is  the  false  track  neces- 
sary to  bridge  the  distance  from  the  last  set 
of  timbers  to  the  bottom  of  the  shaft.  A 
long  set  of  rails  will  work  better  than  a  false 
track  and  has  the  added  advantage  of  being 
readily  extended  below  the  water  level  and 
remaining  in  a  fixed  position.  In  unwatering 
and  retimbering  an  old  inclined  shaft  this  was 
of  great  assistance  making  it  possible  to  lower 
the  water  sufficiently  to  put  in  a  new  set  of 
timbers,  as  readily  as  though  the  track  were 


3  L 


Enq  &  ConTq 


Fig.  1.    Method  of  Extending  Tunnel  Track 
Without  Using  Short  Rails. 

already  in  place.  In  hoisting  water  from  a 
sump  where  only  two  shifts  could  be  used  in 
sinking,  the  engineer  on  the  third  shift  was 
annoyed  by  the  skip  jumping  the  false  track 
and  tearing  out  timbers.  By  adopting  this 
method  the  trouble  was  eliminated. 

In  advancing  a  dump  track,  lack  of  stability 
is  often  the  cause  of  the  car  going  over  the 
dump.  To  avoid  this  the  new  rails  are  not 
only  firmly  fastened  to  the  old  track  but  the 
rear  ends  of  the  new  rails  are  so  placed  that 
the  outer  ends  cannot  give  downward  except 
by  bending.  A  support  placed  at  the  outer 
end  of  a  set  of  rails  placed  as  suggested  will 
give  dumping  room  for  a  considerable  period 
of  time,  as  the  new  rails  are  easily  pushed 
forward  any  distance  desired. 


A  Practical  Problem  in  Elevating  Wet 
Sand. 

■  A  recent  work,  described  in  the  Mining  and 
Scientific  Press,  shows  the  method  adopted 
for  determining  between  two  processes  for 
elevating  sand  where  it  was  necessary  to  ele- 
vate 10  tons  per  hour  of  wet  sand  against  a 
head  of  80  ft.  The  particles  did  not  exceed 
Ys  in.  in  diameter.  The  horizontal  distance 
to  be  carried  was  400  ft.  The  amount  of 
water  available  was  500  miner's  inches  under 
an  effective  head  of  250  ft.  The  question  to 
decide  was  whether  to  use  hydraulic  elevators 
or  sand  pumps. 

In  the  first  place,  hydraulic  elevators  have 
an  efficiency  of  about  16%  per  cent :  in  other 
words,  they  are  capable  of  lifting  water  and 
gravel  to  a  height  not  to  exceed  16%  per  cent 
of  the  effective  head  of  the  supply  water. 
Under  these  circumstances  it  is  at  once  seen 
that  the  total  lift  possible  applying  a  head  of 
250  ft.  at  one  point  is  only  a  little  more  than 
41  ft.  To  use  hydraulic  elevators  at  all  for 
this  purpose  it  would  be  necessary  to  handle 
the  sand  and  water  in  three  stages,  each  stage 
taking  care  of  a  lift  of  30  ft.  As  the  duty  of 
a   miner's   inch   is   ordinarily   considered  to 


be  2  cu.  yds.  per  day  of  24  hrs.,  for  the  first 
stage  90  miner's  inches  of  water  would  be 
required  to  handle  10  tons  per  hour  under  a 
head  of  250  ft.  against  a  total  lift  of  30  ft. 
In  the  second  stage  the  same  volume  of  ma- 
terial would  be  handled  with  the  same  quan- 
tity of  water  under  a  head  of  220  ft.  In 
the  third  and  last  stage  the  same  quantity  of 
water  under  a  head  of  190  ft.,  making  three 
outlet  branches  at  different  points  from  the 
main  pipe-line.  Then  the  problem  becomes 
one  of  sluicing  the  water  and  sand  for  400 
ft.  with  a  total  fall  in  400  ft.  of  10  ft.  As 
the  natural  velocity  due  to  gravity  would  not 
be  sufficient  to  move  this  volume  of  material 
at  a  sufficient  speed  to  prevent  the  sand  from 
depositing  on  the  bottom  of  the  sluice  or 
flume,  it  would  be  necessary  to  install  two 
booster  giants,  which  would  be  placed  in  the 
flume,  using  the  main  water  supply  for  ac- 
celerating the  speed  of  the  discharge.  The 
first  cost  of  such  outfit  would  be  high,  as  the 
three  elevators,  together  with  the  necessary 
suction  attachments,  up-raise  pipe,  and  two 
booster  giants,  would  cost  approximately 
$3,000. 

It  would  be  better  to  use  specially  con- 
structed and  designed  centrifugal  sand-pumps 
operated  by  means  of  water-wheels  and  do 
the  lifting  in  two  stages,  figuring  upon  a  dilu- 
tion of  4  to  1.  The  quantity  of  pulp  that 
each  pump  would  be  required  to  handle  would 
be  approximately  200  gallons  per  minute.  The 
static  head  being  80  ft.,  the  friction  head 
would  be  30  ft.  through  400  ft.  of  4-in.  O.  D. 
casing,  making  a  total  head  to  pump  against 
of  110  ft.,  which  would  be  divided  between 
two  pumps  working  against  a  total  head  of 
55  ft.  each.  For  this  purpose  two  10-in. 
diam.  specially-designed  split-casing  pumps 
with  manganese  steel  runners  and  manganese 
steel  lining  would  be  required.  These  pumps 
would  operate  at  1500  r.p.m.  and  each  pump 
would  be  belted  to  an  18-in.  enclosed-type 
tangential  water-wheel,  the  first  one  develop- 
ing 10  h.  p.  with  25  cu.  ft.  of  water  per  min- 
ute under  250-ft.  head,  and  the  second  one 
developing  10  h.  p.  with  31  cu.  ft.  of  water 
per  minute  under  200-ft.  head.  The  two  spe- 
cially-designed centrifugal  pumps  would  cost 
about  $250  each  and  the  water-wheels  about 
$150  each.  In  making  comparisons  between 
the  two  propositions  it  will  be  noted  that  the 
main  pipe-line  will  require  but  two  branch 
outlets  for  the  pumping  proposition,  as  com- 
pared with  three  for  the  elevator  proposition. 
Without  a  sketch  showing  the  lay  of  the  land, 
it  cannot  be  known  how  either  of  the  schemes 
will  adapt  themselves  to  the  conditions  on  the 
ground.  But  of  the  two  the  pumping  scheme 
is  the  more  flexible,  as  the  discharge  from 
the  No.  1  pump  can  empty  into  a  small  sump 
leading  directly  into  the  suction  of  the  No.  2 
pump.  It  is  obvious  that  the  pumps  will  be 
far  more  satisfactory,  will  use  less  water, 
cost  less  money,  and  will  have  much  greater 
efficiency. 


The  total  excavation  on  the  relocated  line 
of  the  Panama  railroad,  in  June,  amounted 
to  394,665  cu.  yds.  Of  this  amount,  137,205 
cu.  yds.  were  classified  as  earth,  24,010  cu. 
yds.  as  loose  rock,  and  233,450  cu.  yds.  as 
solid  rock.  Company  forces  removed  385,435 
cu.  yds.,  and  9,230  cu.  yds.  were  removed  by 
the  contractor.  Steam  shovels  excavated 
370.440  cu.  yds. 
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ROADS    AND     STREETS  SECTION 


Methods  and  Costs  of  Repairing  Petro- 
lithic  Macadam,  Oil  Macadam  and 
Surface  Oiled  Roads. 

BY  W.  A.  GILLETTE.* 

Some  12  or  15  years  ago  I  had  occasion  to 
repair  a  badly  worn  limestone  f  macadam 
street,  and  I  used    a  most    costly  method, 


which  is  still  in  vogue  in  most  parts  of  the 
East. 

I  used  a  smooth  roller  weighing  14  tons 
loaded.  Steel  picks  were  placed  in  the  rear 
wheels.  With  the  roller  2,400  sq.  yds.  of  the 
surface  was  loosened  or  cracked  open  to  a 
depth  of  about  4  ins.  in  10  hours.  I  then  fol- 
lowed with  a  gang  of  24  men,  each  averaging 
100  sq.  yds.  per  day,  further  loosening  with 
picks  and  spreading  with  shovels  and  heavy 
rakes.  About  60  per  cent  of  this  time  was 
necessary  to  do  the  picking. 

After  this  loosening  and  spreading  was 
done,  water  was  applied  with  sprinkling 
wagons.  Then  the  roller  was  used,  compact- 
ing 3000  sq.  yds.  in  10  hours.  The  haul  for 
water  was  short.  An  abundance  of  screen- 
ings was  in  the  rock  as  it  was  soft  enough 
to  pulverize  some  during  the  working  over. 

The  cost  per  sq.  yd.  was  as  follows : 

Per  sq.  yd. 
Cts. 


Picking  with  roller  at  $1.00  per  hour  40 

Picking  by  h-ind.  labor  at  20c  per  hour....  1.20 
Respreading  by  hand,  labor  at  20c  per  hour  .80 

Rolling  at  $1.00  per  hour  33 

Sprinkling  at  40c  per  hour  13 

Foreman  at  40c  44 

Total  cost  per  sq.  yd   3.30 


At  this  rate,  a  16- ft.  macadam  road  can  be 
resurfaced  for  $309  per  mile. 

Under  the  method  used  in  many  sections  of 
California,  with  the  tools  shown  in  the  ac- 
companying cuts,  I  find  that  any  class  of  road 
from  the  oil  surfaced  dirt  roads  to  the  hard- 
est dry  or  asphalt  oil  macadam,  can  be  easily 
and  quickly  repaired. 

All  surface  oiled  roads  become  wavy  or 
rut.  With  this  class  of  roads  we  use  either 
horses  or  steam  roller  hitched  to  a  gang 
rooter  or  scarifier.  (See  Fig.  1.)  This  scari- 
fier is  set  to  break  the  crust  to  a  depth  of  1, 
2  or  3  ins.  as  desired. 

Following  this,  we  use  a  rotary  scarifier 
(see  Fig.  2)  which  finely  pulverizes  the  oiled 
material  Then  this  pulverized  material  is 
thoroughly  moistened  with  water.  A  road 
grader  is  used  to  re-shape  the  surface.  The 
smooth  roller  then  irons  out  and  re-compacts 
this  loose  surface,  and  the  work  is  done. 

In  many  cases,  this  entire  process  is  done 
with  a  steam  roller  with  one  extra  man  to 
operate  the  gang  rooter,  rotary  scarifier,  water 
wagon  and  road  grader  in  turn  as  mentioned. 

It  ran  he  readily  seen  that  the  saving  of 
team  and  hand  labor  is  of  vital  importance  to 
I  city,  county  or  state.  Wc  all  realize  that 
tin  hand  or  team  labor  is  a  serious  problem; 
whereas,  with  this  method,  one  good  man,  well 
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paid,  and  a  reliable  roller  engineer,  can  ac- 
complish a  great  deal.  And  as  a  matter  of 
fact,  by  paying  these  two  men  according  to 
the  number  of  square  yards  repaired,  much 
cheaper  work  can  be  done,  with  less  watch- 
ing by  the  road  engineer  or  overseer. 

For  this  class  of  work  with  tools  as  above 
described,  we  re-work  1,760  lin.  ft.  10  ft.  wide 
in  8  hours.    Figuring  the  cost  of  roller  at 


$10.00  per  8-hour  day,  and  one  extra  man  at 
$4.00  per  8-hour  day,  the  cost  is  as  follows : 

Loosening  with  gang  rooter  scarifier  $  1.40 

Pulverizing  with  rotary  scarifier   4.20 

Watering    1-40 

Spieading    with    grader   4.20 

Rolling  and  compacting   2.80 

$14.00 

We,  therefore,  have  $14  as  the'  cost  of  re- 
working 3,129  sq.  yds.,  or  less  than  half  a 
cent  per  square  yard,  which  gives  a  cost  of 
$42  to  re-work  one  mile  of  16-  ft.  road. 
When  teams  are  used  to  draw  these  imple- 
ments, the  cost  will  be  increased  at  least  30 
per  cent,  depending,  of  course,  on  the  effi- 
ciency of  team  labor.  It  must  be  remembered 
that  this  cost  is  for  surfaced  oiled  dirt  roads 
where  only  1  or  2  ins.  of  gravel  has  been 
used  in  the  original  construction  and  where  no 
extra  material  is  used  in  repair. 

Ordinarily  the  oil  remains  in  a  more  or  less 


plattic  condition  so  that  the  crust  will  rc- 
compH't  under  the  roller  without  adding  any 
oil  Sometimes,  however,  we  find  that  the  old 
asphaltic  oil  has  dried  out  so  that  it  is  neces- 
sary after  the  ro.nl  has  been  re-worked  to 
apply  %  gal.  of  oil  to  the  square  yard,  and 


then  cover  same  with  sand  and  possibly  give 
this  coat  one  rolling.  The  cost  of  this  extra 
coat  with  asphaltic  oil  at  $0,035  per  gallon  and 
fine  gravel  or  sand  at  $1.50  per  cubic  yardv 
spread,  w-ould  be : 

Per  sq.  yd. 

%  gal.  to  sq.  yd  $0,018 

Vt-in.  gravel  or  sand   0.01 

$0,028- 

We  now  come  to  re-surfacing  oiled  mac- 
adam, or  petrolithic  macadam.  We  have 
found  that  petrolithic  macadam  will  go  two- 
to  four  years  without  its  becoming  neces- 
sary to  re-surface.  Oiled  macadam  under 
traffic,  thus  far,  has  not  stood  more  than  a 
vear,  and  in  most  cases  less  than  six  months, 
without  becoming  exceedingly  rough. 

In  the  repair  of  this  class  of  road,  we  use 
the  same  tools,  except  that  we  often  put 
picks  in  the  rear  wheels  of.  the  roller  and 
pass  over  the  surface  of  the  road  a  few  times 
to  crack  it  up.  However,  this  is  not  com- 
mon practice,  because  the  gang  rooter  scari- 
fier will  break  any  class  of  macadam  if  the 
power  is  sufficient  to  pull  it.  The  ordinary 
12-ton  roller,  as  a  rule,  has  proved  strong 
enough.  We  set  the  rooter  so  that  the  points 
will  break  through  the  surface  3  or  4  ins. 
deep.  Then,  as  with  the  surface  oiled  street, 
the  rotary  scarifier  is  used  to  loosen  all  the 
chunks.  Water  is  used  freely.  The  road 
grader  will  then  level  off  the  loose  rock  and 
oil.  and  the  roller  finally  re-compacts  the  loose 
mass.  • 

We  have  found  that  in  most  cases  a  road 
re-worked  in  this  manner  is  better  than  when 
first  built,  for  the  reason  that  the  lighter  oils 
have  oxidized  or  evaporated,  and  we  more 
nearly  have  a  pure  asphalt  as  the  cementing 
binder. 

It  is  seldom  necessary  to  add  more  oil,  un- 
less by  chance  a  burned  asphaltic  oil  was*  used 
in  the  original  construction,  in  which  case  the 
remaining  oil  or  asphalt  will  crumble  and 
-how  no  tendency  to  bind.  In  such  case  J/4  or 
V2  gal.  of  oil  to  the  square  yard  is  used  for 
re-surfacing. 

I  have  found  that  in  most  cases  the  repair 
of  Petrolithic  macadam  or  oil  macadam  costs 
about  25  per  cent  more  than  surface  oiled 
road  repair  as  given  above. 


I  am  of  the  opinion  that  much  money  can 
In  saved  by  having  a  patrol  as  practiced  in 
most  foreign  countries,  so  that  small  depres- 
sions can  be  fixed  as  they  develop.  However, 
if  the  patching  is  not  properly  done,  it  may 
prove  worse  than  the  small  ruts.    For  ex- 
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ample,  when  the  mixture  used  for  filling  the 
•depressions,  whether  it  be  sand,  gravel  or 
rock  and  oil  mixed,  is  too  soft  and  carelessly 
dumped  into  a  hole  or  rut,  and  not  tamped 
solid,  the  wheels  will  push  it  out  on  either 
side,  and  we  not  only  have  the  hole,  but 
bumps  on  all  sides  of  it.  It  is  not  a  waste 
of  time  or  money  to  use  care  in  the  minor 
repairs.  In  preparing  the  material  for  repair, 
I  find  that  the  most  economical  and  satisfac- 
tory method  is  to  dump  as  much  sand,  gravel 
or  screenings  (free  from  dust)  as  may  be  re- 
quired near  the  road  at  convenient  distances ; 
then  spread  the  material  about  10  ins.  thick, 
make  a  basin  in  the  center  and  pour  heavy 
asphaltic  oil  in  the  basin  in  sufficient  quantity 
to  make  a  stiff  mixture,  allow  the  oil  to  stand 
24  hours  or  longer  if  desired,  then  mix  the 
oil  and  solid  material  in  the  same  manner  as 
that  of  mixing  mortar,  namely,  with  hoes  or 
shovels.  I  do  not  give  the  exact  quantity  of 
oil  for  the  reason  that  there  is  a  great  differ- 
ence in  the  consistency  of  the  oils  used,  as 
well  as  the  sand,  gravel  or  screenings.  With 
the  California  80  per  cent  asphaltic  oil,  I 
find  that  15  per  cent  of  oil  by  weight,  when 
properly  mixed,  will  make  a  stiff  mixture. 
A  few  experiments  will  determine  the  propor- 
tions, as  no  fixed  rule  can  be  followed  to 
cover  every  class  of  material.  The  greatest 
fault  with  the  oil  macadam  construction  is  in 
the  development  of  waves  crosswise  of  the 
road,  and  when  a  smooth  roller  is  used  for 
the  entire  compaction  I  see  no  way  of  over- 
coming this  defect.  When  oil  is  used  in  road 
•construction  the  tendency  at  first  is  to  lubri- 
cate the  rock,  and,  therefore,  the  smooth  roller 
continues  to  push  the  mass,  and  the  irregulari- 
ties made  by  the  roller  are  gradually  made 
worse  under  traffic  until  the  asphaltic  oil 
finally  stiffens  up,  and  the  only  practical 
method  of  removing  these  waves  or  ruts  is 
by  tearing  up  the  wavy  surface  as  above  de- 
scribed. With  the  Petrolithic  macadam  we 
have  little  or  none  of  the  wavy  effect,  be- 
cause the  thrust  or  compression  of  the  feet 
in  the  rolling  tamper  are  directly  down,  there- 
by overcoming  the  pushing  of  the  mass  of 
road  material.  And  in  this  one  feature  of 
the  Petrolithic  construction  we  have  the 
secret _  of  a  more  uniform  surface,  thereby 
lessening  the  necessity  of  repair.  It  is  true 
that  by  this  method  we  secure  a  more  com- 
pact foundation  than  with  the  smooth  roller, 
which  of  necessity  overcomes  the  natural  set- 
tlement of  the  surfacing  road  metal,  and  for 
that  reason  also  a  more  uniform  surface  will 
be  maintained  for  a  greater  length  of  time. 

However,  regardless  of  the  method  of  con- 
struction, the  system  of  repair  is  of  vital  im- 
portance. And,  as  each  engineer  is  likely  to 
design  a  different  method  of  construction,  we, 
of  necessity,  must  vary  our  method  of  repair. 

In  face  of  these  facts,  I  am  sure  that  the 
above  described  methods  of  repair  will  in  the 
main  be  applicable  to  any  form  of  roadway. 


Graduate    Courses  in   Highway  En- 
gineering.* 

The  status  of  highway  engineering  in  the 
United  States  was  ably  presented  before  this 
Society  at  the  New  York  meeting  in  1909  by 
Logan  Waller  Page,  Director  of  the  United 
States  Office  of  Public  Roads.  As  stated  by 
Mr.  Page,  many  years  will  elapse  before  the 
supply  of  thoroughly  trained  highway  engi- 
neers will  exceed  the  demand.  The  conditions 
existing  in  1909  have  not  been  materially  im- 
proved during  the  past  two  years. 

The  technical  graduate  who  is  attracted  to 
highway  engineering  has  several  more  or  less 
well  defined  fields  open  to  him,  namely,  the 
highway  departments  of  municipalities  and 
towns :  those  of  states,  counties  and  parks ; 
the  engineering  organizations  of  contractors; 
and  the  engineering  and  sales  departments  of 
companies  dealing  in  materials  and  machinery 
used  in  highway  work.  In  city  and  town 
work  matters  relative  to  the  construction  and 
maintenance  of  streets  and  pavements  compose 
the  bulk  of  the  work  assigned  to  the  highway 

•Paper  by  Arthur  H.  Blanchard,  M.  Am.  Soc. 
C.  E.,  Professor  of  Highway  Engineering,  Co- 
lumbia University,  New  York  City,  presented 
before  the  Societv  for  the  Promotion  of  Engi- 
neering Education,  Pittsburg,  Pa.,  June  27,  1911. 


departments  together  with  more  or  less  road 
engineering  problems.  With  state,  county  and 
park  departments,  the  construction  and  main- 
tenance of  all  types  of  road  surfaces  and 
bituminous  pavements  constitutes  90  per  cent 
of  the  work  of  such  organizations,  while 
certain  problems  in  street  pavements  and 
highway  bridges  have  to  be  dealt  with  oc- 
casionally. The  prevailing  idea,  however, 
that  the  two  fields  just  mentioned  are  easily 
separable  and  that  the  preparation  for  one 
should  not  be  the  preparation  for  the  other 
is  essentially  wrong.  Since  the  lines  of  de- 
marcation between  the  above  fields  are  rap- 
idly becoming  obliterated  the  successful  high- 
way engineer  of  today,  whether  engaged  by 
the  city  or  state,  must  have  a  comprehensive 
knowledge  of  all  branches  of  highway  engi- 
neering and  allied  subjects.  Otherwise  it  is 
obvious  that  it  will  be  impossible  to  follow 
that  important  principle  of  economics  of 
highway  engineering,  the  adaptation  of  meth- 
ods and  materials  to  local  conditions. 

In  contemplation  of  these  opportunities,  the 
essential  prerequisites  of  a  successful  career 
as  a  highway  engineer  must  be  given  due  con- 
sideration in  order  that  the  future  prospects 
offered  by  this  field  of  engineering  may  be 
thoroughly  understood. 

The  ideal  foundation  consists,  first,  of  four 
years  training  in  a  course  of  civil  engineer- 
ing, second,  practical  experience  in  both  field 
and  office  in  connection  with  the  construc- 
tion and  maintenance  of  roads  and  pave- 
ments on  a  system  of  highways,  and,  third, 
the  acquisition  of  knowledge  along  certain 
line  of  particular  value  of  the  highway  en- 
gineer. 

In  explanation  of  the  last  prerequisite  it 
might  be  stated  that  to  be  well  informed  the 
highway  engineer  must  acquire  considerable 
knowledge  relative  to  the  economics  of  high- 
way engineering,  materials  of  highway  engi- 
neering, management  engineering,  highway 
laws  and  systems  of  administration,  mechani- 
cal appliances  used  in  highway  engineering, 
highway  bridges  and  culverts,  road  and  street 
surveying,  drafting  and  designing,  methods 
used  in  a  road  material  laboratory,  advanced 
dynamic  and  structural  geology,  lithology, 
petrology  and  petrography,  processes  of  indus- 
trial chemistry,  methods  of  testing  bituminous 
materials  and  the  interpretation  of  results, 
and  finally  advanced  highway  engineering 
covering  the  most  recent  practice  throughout 
the  world  in  the  construction  and  mainten- 
ance of  all  kinds  of  roads  and  pavements. 

The  fulfillment  of  prerequisites  numbers 
one  and  two  is  easily  accomplished  except 
that  the  graduate  of  one  or  two  years  stand- 
ing may  with  difficulty  retain  his  position 
during  the  months  from  December  to  March 
inclusive,  especially  if  he  is  connected  with  a 
state  or  county  department  or  the  organiza- 
tion of  a  contractor.  In  these  fields  of  high- 
way engineering  the  immense  amount  of 
work  to  be  completed  during  the  construc- 
tion season  in  the  north  requires  the  max- 
imum engineering  force  obtainable  both  in 
the  field  and  in  the  office,  while  during  the 
four  months  mentioned  above,  the  natural 
confinement  of  a  large  percentage  of  the 
work  to  the  office  necessitates  reducing  the 
engineering  staff.  The  prospect  of  being 
without  work  for  four  months  of  the  year 
has  prevented  many  high-grade  technical 
graduates  from  entering  the  field  of  highway 
engineering.  In  certain  cases  it  has  been 
possible  by  cooperation  between  state  high- 
way departments  and  colleges  giving  courses 
in  civil  engineering  to  mitigate  the  evils  of 
this  situation.  As  a  concrete  example  may- 
be cited  the  writer's  experience  while  he  was 
Deputy  Engineer  of  the  State  Board  of  Pub- 
lic Roads  of  Rhode  Island.  Many  of  the  best 
civil  engineering  students  at  Brown  Univer- 
sity were  employed  throughout  the  college 
year  part  time  and  during  vacations  all  the 
time,  year  in  and  year  out,  with  the  natural 
result  that  upon  graduation  some  became 
members  of  the  permanent  force.  At  all 
times,  however,  the  office  force  consisted  of 
trained  men  of  a  number  commensurate  with 
the  work  of  a  given  season.  It  should  be 
said  that  in  manv  cases  this  plan  will  not 
work  out  satisfactorily  for  the  field  or  in- 


spection force,  due  primarily  to  the  fact  that 
while  the  construction  season  extends  from 
April  to  November  inclusive  in  certain  sec- 
tions of  the  country,  the  long  vacations  cover 
only  June  to  September  inclusive,  hence  the 
impracticability  of  utilizing  undergraduates, 
resident  at  the  University,  in  the  months  of 
April,  May,  October  and  November  in  the 
above  field  positions. 

The  third'  prerequisite  mentioned  might,  of 
course,  be  covered  by  collateral  reading,  but 
it  is  self-evident  that  only  a  very  limited  idea 
of  certain  of  the  subjects  mentioned  can  be 
acquired  in  this  way.  Especially  is  this  state- 
ment applicable  to  over  50  per  cent  of  the 
subjects  which,  it  is  apparent,  must  be  illus- 
trated and  exemplified  by  laboratory  equip- 
ment and  well  stocked  museums  or  developed 
through  the  medium  of  research  library  work. 
The  United  States  Office  of  Public  Roads, 
through  the  medium  of  its  corps  of  civil 
engineering  students,  offers  a  method  by 
which  a  limited  number  of  men  may  receive 
training  in  the  construction  of  roads  and  in- 
struction in  various  subjects  related  to  high- 
way engineering.  However,  as  Mr.  Page 
stated  in  1909,  "this  plan  will  provide  but  a 
small  percentage  of  the  engineers  that  will 
be  required." 

The  problem  before  the  educational  institu- 
tions of  this  country  is  that  of  determining 
by  what  method  the  subjects  outlined  above 
can  be  offered  upon  a  practical  basis.  The 
writer  does  not  favor  a  four  years  under- 
graduate course  in  highway  engineering,  not 
only  because  of  the  varied  and  potent  reasons 
which  have  been  presented  to  this  Society  on 
various  occasions  with  reference  to  specialized 
undergraduate  courses  but  also  because  un- 
dergraduate students  are  not  sufficiently  ma- 
ture to  acquire  the  benefits  which  should  be 
derived  from  a  combination  of  practical  ex- 
perience and  specialized  knowledge. 

The  most  practical  plan  is  to  arrange  a 
definite  course  of  instruction  as  a  unified 
graduate  course  based  on  the  assumption  that 
the  technical  graduates  enrolled  for  the  Mas- 
ter's_  Degree  will  hold  undergraduate  degrees 
in  civil  engineering.  If  the  graduate  instruc- 
tion is  to  be  given  in  the  period  from  about 
December  1st  to  about  April  1st  it  will  be 
possible  for  practicing  highway  engineers,  es- 
pecially first,  second  and  third  year  grad- 
uates, to  use  the  winter  period  advantage- 
ously in  acquiring  advanced  knowledge  under 
favorable  circumstances. 

It  is  gratifying  to  the  highway  engineering 
profession  and  that  portion  of  the  public  in- 
terested in  the  development  of  good  roads  and 
streets  throughout  the  United  States  that 
Columbia  University  should  have  decided  to 
establish  graduate  courses  in  highway  engi- 
neering based  upon  a  most  comprehensive 
plan  and  the  principles  enunciated  above. 

The  new  graduate  courses  to  be  offered  at 
Columbia  next  year  will  cover  the  field  of 
subjects  referred  to  previously  in  this  paper 
and  will  in  amount  be  sufficient  to  satisfy  the 
requirements  for  the  Master's  Degree.  As 
the  period  of  attendance  will  be  from  De- 
cember to  March  inclusive,  equivalent  to 
about  on  semester,  two  periods  of  residence 
will  be  required  to  fulfill  the  requirements 
for  the  Degree. 

The  tentative  arrangement  of  the  graduate 
courses  to  be  offered  at  Columbia  University 
will  be  as  follows : 

FIRST  YEAR. 
Processes  of  Industrial  Chemistry. 
Dynamical  and  Structural  Geology. 
Advanced  Highway  Engineering. 
Materials  of  Highway  Engineering. 
Seminary  in  Current  Highway  Engineering  Lit- 
erature. 

Lectures  by  Highway  Engineers,  Chemists  and 
Other  Experts. 

Mechanical  Appliances  Used  in  Highway  Engi- 
neering. 

Highway  Bridges  and  Culverts. 

Road  Suiveying.  Drafting  and  Designing. 

SECOND  YEAR. 
Industrial  Chemical  Laboratory. 
Lithology,  Petrology  and  Petrography. 
Advanced  Highway  Engineering. 
Highway  Laws  and  Systems  of  Administration. 
Seminary  in  Current  Highway  Engineering  Lit- 
erature. 

Lectures  by  Highway  Engineers.  Chemists  and 

Other  Experts. 
Road  Material  Laboratory. 
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TABLE  I.— REPAIRS  OF  ASPHALT  PAVEMENTS,  1901  TO  JUNE  30,  1909. 


1901  to 
July  1st. 
2,988.602 
5,190 
0.17 
$0,766.70 
.0023 
.0075 


July  1st, 
1901-2. 
3,033,426 
43,130 
1.42 
$50,974.26 
.0168 
.0274 


1902-3. 
3,117,364 
40,490 
1.30 
$50,441.93 
.0162 
.0322 


1903-4. 
3,067,188 
96,219 
3.14 
$92,349.58 
.0301 


$2.43 
1.53 
1.01 
.02 
.04 
.19 
3 


'$2.60 
♦1.39 
1.01 
.02 
.04 
.19 
3 


$2.60 
1.39 
1.01 
.02 
.04 
.19 
3 


.0482 

$2.25 
0.97 

'.02 
.05 
.15 


1904-5. 
3,008,621 
118, 65S 
3.94 
$135,169.99 
.0449 
.0559 


1905-6. 
2,979,203 
114.143 
3.83 
$84,913.87 
.0285 


52.25 
1.23 

'  '.02 
.05 
.23 


.0486 

$2.20 
0.74 


99,962 
3.41 
1,823.21 
.0313 
.0576 


Yards  maintained   

Yards  repaired   

Per  cent  yards  repaired  

Total  amount  expended  

Cost  sq.  yd.  on  total  yardage  maintained  

Same  on  streets  repaired  

Contract  Prices: 

Cost  per  sq.  yd.,  full  pavement  

Cost  per  sq.  yd.,  surfacing  

Cost   per  sq.    yd.,  skimming  

Cost  per  lineal  foot  filling  cracks  

Cost  per  lineal  foot  painting  gutters  

Cost  lineal  foot  replacing  stone  toothing  

Maintenance  guaranty,  years  

♦After  April  1;  contract  price  to  April  1  were  $2.43  per  sq.  yd.  for  full  pavement  and  $1.17%  per  sq 
contract  prices  from  July  1  to  Dec.  31,  1908  were  $2.28  per  sq.  yd.  for  full  pavement  and  $1.10  per  sq.  yd.  for  surfacing. 


1906-7.  1907-8. 
2,936,365  2,832,512.00 


$2.20 
0.93 


125,377.30 
4.42 
$153,S49.90 
.0543 
.0757 

$2.25 
1.23 


1908-9. 
2,899,253 
201,334.39' 
6.94 
$207,630.21 
.0716 
.1101 


t$2.2S 
t-95 


.02 
.05 
.23 
*T 

yd.  for  surfacing. 


.02  .02 
.05  .05 
.22  .23 
♦t 

tAptil  12  to  June  30, 
♦fCalendar  year. 


.03 
.05 
.23 

1909; 


Management  Engineering. 

Street  Surveying,  Drafting  and  Designing. 

As  the  special  staff  of  instructors  has  been 
appointed  and  as  the  various  laboratories  re- 
quired will  be  completely  equipped  in  the 
near  future  all  the  advanced  courses  in  high- 
way engineering  and  allied  subjects  as  out- 
lined in  the  above  schedule  will  be  open  to 
properly  qualified  persons  next  December. 

It  is  of  interest  to  note  that  this  plan  has 
the  enthusiastic  support  of  many  of  the  fore- 
most highway  officials  and  engineers  in  the 
United  States.  All  emphasize  the  feasibility 
of  granting  four  months  leave  of  absence  to 
practically  all  the  young  civil  engineers  who 
wish  to  take  graduate  courses  in  highway 
engineering.  It  is  the  hope  of  those  interest- 
ed in  the  higher  education  of  highway  engi- 
neers in  the  United  States  that  it  will  be  pos- 
sible in  the  near  future  to  lay  the  foundation 
for  the  establishment  of  a  corps  of  highway 
engineers  comparable  to  that  admirable  body 
of  trained  men  who  have  graduated  from 
l'Ecole  Nationale  des  Ponts  et  Chaussees  of 
France. 


Cost  of  Asphalt  Pavement  Repairs  and 
Data  on  Life  of  Asphalt  Pave- 
ment at  Buffalo,  N.  Y. 

The  first  street  asphalt  in  Buffalo  was  laid 
in  1878;  since  which  time  5,184,394  sq.  yds. 
have  been  laid.  At  the  end  of  the  fiscal  year 
June  30,  1910,  there  were  in  use  3,887,555  sq. 
yds.  (outside  of  railroad  tracks  and  park),  of 
which  972.043  sq.  yds.  were  under  guaranty. 
Up  to  1892  most  of  the  early  pavements  were 
constructed  with  a  %-in.  "Cushion  Coat"; 
some  rock  asphalt,  however,  was  laid  without 
"Cushion,"  the  German  Rock  with  1-in.  "Cush- 
ion." Since  1892  W2  ins.  of  open  binder  have 
been  used.  All  pavements  laid  under  City 
Contract  have  had  2  ins.  of  wearing  surface 
but  a  few  constructed  in  1891  by  German 
Rock  Co.  and  a  few  under  private  contracts 
have  1%  ins.  of  wearing  surface. 

Since  1891  drain  tile  has  been  used  beneath 
curb  on  each  side  excepting  on  a  few  streets 
where  natural  bottom  or  macadam  base  af- 
forded sub-drainage.  Natural  cement  con- 
crete was  used  as  a  base  up  to  1903,  since 
which  time  Portland  cement  has  been  used. 
Since  1893  some  streets  have  been  repaved 
with  asphalt  over  the  common  Medina  stone 


TABLE   II. — ASPHALT  REPAIRS,  1909-10. 

Yards  maintained   2,913,203 

Yards  repaired    209,553.43 

Per  cent  yards  repaired   7.19 

Total  amount  expended   $213,765.54 

Cost  per  sq.  yd.  on  total  yardage 

maintained    .0733 

Same  on  streets  repaired   .1068 


font  ni  ct  Prices: 

Coat  per  sq.  yd.,  concrete — labor 
Cost     [><-i     sq.    yd.,    concrete  ma- 
terial   

Total  cost  per  aq.  yd. — concrete.. 

Cost  per  cu.  ft.— asphalt  topping... 

Cost  per  cu.  ft.— binder  

('<>■  I    |n  r  gill,     hoi  asphalt  

Cost  per  sq.  yd.    labor  on  street... 

Average  cost  per  sq.  yd.,  as  laid... 
Average  cost  per  sq.  yd.,  full  pave- 
ment   

Cost  of  toothing  per  sq.  yd— labor 
Cost   of  toothln;;  per  sq.   yd.— ma- 
terial   

Cost  per  sq.  yd  — new  stone  

Totnl  cost  per  «q.  yd  

Malrjtcnaui  <  guaranty  


.40 
.CO 
$1.00 


.88% 
.17 
.18 
.33 

$1.0202 

$2.0202 

"  1. 10 

.44 
I.  SO 

$3.64 

11  vi'iir 


on  sand  base.  The  first  pavements  were  on 
broken  stone  base ;  a  few  on  macadam,  other- 
wise concrete  base  is  used.  All  pavements 
were  constructed  under  a  5-year  guaranty  to 
1898,  since  which  time  a  10-year  guaranty  has 
been  given.  The  following  data  on  the  cost 
of  repairs  and  average  life  of  asphalt  pave- 
ments at  Buffalo  have  been  taken  from  the 
18th  annual  report  of  the  Bureau  of  Engineer- 
ing of  the  Department  of  Public  Works  for 
the  fiscal  year  ending  June  30,  1910 : 

Table  I  contains  a  summary  of  the  cost  of 
repairs  to  the  city  maintained  asphalt  pave- 
ments from  1901  to  the  end  of  a  fiscal  year 
June  30,  1909.  These  repairs  were  made  on 
the  basis  of   a  flat   rate   contract.  During 


The  average  amount  of  materials  used  and 
cost  of  same  under  the  1909-10  repair  contract 
were  as  follows : 


6  <*  £ 

Asphalt  surface  mixture,  per 

cu.  ft  $0.38%  1.395  $0,536 

Binder  (open),  per  cu.  ft...    .17  .868  .148 

Asphaltic  cement,  per  gal..    .18  .072  .013 

Labor,  per  sq.  yd  33   330 

Total  $1,029' 


TABLE  III. — REPAIR  TOTALS  FOR  PERIOD  1902-1910. 


-otn 


o  H 


c 

s- 

<S  a) 
2  M 


Repairs,  totai  to  1902-3.. 

Repairs,  total  to  1903-4.. 

Repairs,  total  to  1904-5.. 

Repairs,  total  to  1905-6.. 

Repairs,  total  to  1906-7.. 

Repairs,  total  to  1907-8.. 

Repairs,  total  to  1908-9.. 

Repairs,  total  to  1909-10. 


14,213,060 
16,125,373 
18,542,947 
20,289,113 
21,884,589 
23,885,892 
25,771,625 
27,772,956 


22,618,049 

$0.0461 

$0.0289- 

25,685,342 

.0463 

.0298 

28,693,563 

.0476 

.030S 

31,673,166 

.0477 

.0321 

34,618,976 

.0484 

.0306 

37,451,488 

.0507 

.0324 

40,350,741 

.0551 

.0352 

43,263,944 

.0588 

.0377 

the  fiscal  year  ending  June  30,  1910,  the  re- 
pairs have  been  made  under  a  contract  at 
unit  prices  for  wearing  surface,  binder,  as- 
phaltic cement  and  street  labor;  this  method 
of  contracting  for  repair  work  is  stated  to 
have  proved  greatly  superior  to  any  flat  rate 
contract. 

The  1909-10  repair  work  was  done  under 
a  guaranty  of  one  year  and  the  expense  to 
contractor  for  such  is  stated  to  have  averaged 
2  per  cent  to  3  per  cent  of  total  cost,  thus 
bringing  the  net  cost  to  about  $1.  per  sq. 
yd.  Table  II  gives  a  summary  of  the  asphalt 
repairs  during  1909-10. 

TABLE  IV.— AVERAGE  AGE  OR  LIFE  OF  AS- 
PHALT PAVEMENTS  LAID  1878  TO  1900,  INC. 


Table  III  shows  the  repair  totals  for  the 
period  1902  to  June  30,  1910.  It  will  be  noted 
that  average  rate  for  repairs  was  3.77  cts.  per 
yard  year  for  over  43,000,000  yard  years  of 
maintenance.  The  steadily  increasing  rate,  ac- 
cording to  the  report,  is  due  to  the  increase 
in  the  average  age  and  the  operation  of  a  10- 
year  guaranty  instead  of  a  5-year  one,  the 
rate  being  increased  by  the  greater  age  of 
the  pavement  at  assumption  of  maintenance 
by  the  city. 

The  repair  work  has  been  much  hampered 
by  insufficient  appropriations.    From  1890  to 

1894  19Y2  per  cent  of  the  surface  under  city 
maintenance    was    repaired    annually;  from 

1895  to  1899,  78.1  per  cent;  from  1900  to  1904- 
5,  65.7  per  cent ;  and  from  1905-6  to  1908-9  but 


Streets  Not  Occupied 
by  Street  R.  R. 


Streets  Occupied  by 
Street  R.  R. 


Laid. 
Year. 
1878.  . 
1879. . 
1881. . 
1882. . 
1883. . 
1884. . 
1885. . 
1886. . 
1887. . 
1888.  . 
1889. . 
1890. . 
1891. . 
1892. . 
1893.. 
1894. . 
I S95 .  . 

1896.  . 

1897.  . 
I  SOS.  . 
IS99. . 
1900. . 


Laid.  Av.Age. 
Yards.  Years. 
9,286  14 
7,264 
8,876 
25,501 
24,492' 
59,117 
52,334» 
101.102 


65,721 
110,914 
179,281 
246,648 
206,388 
848,540 

.'(29.613 
383,841 
207.470 
93. 134 

88,821 

55.699 

BB.808 
80,048' 


30 
29 
28 

17.40 
24.29 
15.96 
17.22 
20.72 
21.48 
20.65 
19.83 
18.61 
is 

16.97 

16 

15 

13.87 

13 

12 

11 

10 


Laid. 
Year. 


1880. , 


I ssl . . 

1885. .  , 
1886. .. 
1887.  .  , 
I sss . . 


Laid.  Av.Age. 
Yards.  Years. 


1890. . .  . 

1891  

1 S92  

1898  

1 894   

18115  

1896. . . . 
1 S97  

isns. . . . 

1 .899  

1900.  .  .  . 


2,724.001  17.4'. 


3,755 

30 

20,627 

16 

29,064 

15.90 

134,899 

16. 70 

60,771 

18.70 

93,615 

14.77 

70,132 

19. S3 

121,447 

18.76 

220.604 

17.96 

68.559 

16.61 

165.579s 

16.79 

10 1,784 

16 

55,095 

15 

926 

14 

84,864 

12.95 

53,796 

12 

42,246 

11 

216.769 

10 

1,677,682 

15.66 

TABLE 
I'll  ALT 


V.— AVERAGE  AGE 
PAVEMENTS  LAID 


0)  w 
ax 


OR  LIFE  OF  AS- 
mS  TO  1890,  INC. 

Av.  Age  or 
Life. 

tn 
X 

s     a  .  a 


Average  age  of  nil,  16.77. 
Dlfferenoc    In    favor  of  streets   without  ear 
trucks,  1.76  years. 

'Front  Ave  tml  Included,  1  1.323  yds.  "West 
Ave  not  Included.  32. loo  yds.  "Chicago  St.  not 
Included,  4,307  yds.;  Niagara,  (leuesec,  120  ft. 
nIv  not  Included,  '.I,  \.l  'Massachusetts  Ave. 
not  Included 


1S7S. 
IS79. 
1SS0. 
1SS1  . 
1SS2. 
ISS3. 
1SS4. 
ISS5. 

ism; 
1SS7. 
isss. 
I  SS9 . 
IS90. 


^5 
SS 

9.2S6 
7,261 

'  '8,876 
25,501 
24,492' 
59.117 
62.884' 
101.102 
65,721 
I  10.01  I 
179. 881 
'  II....  is 


B  at 


is 


3,755 


20.627 
29,06  I 
184,899 
60,771 
93,615 
70,132 

121,447 


h 

9,286 
7.264 
3,755 
8.876 
25,501 
21.492 
79,714 
81,398 
236,091 
126,492 

201.529 
219.113 

867,898 


14 
30 

29 
28 

17.40 
24.29 
15.96 
17.22 
20.72 
21. IS 

80.66 

19.83 


30 


16 

15.90 
16.76 
1S.70 
14.77 
19  S3 
IS.  76 


S90.I30    531.310    1.424,746    20.32  17.50 
Average  ugp  of  all.  19.26  years;  difference  In 
favor  "I  streets  without  cor  Hacks,  2.S2  years. 

(Front  Ave.  Porter  to  Hank,  not  Included.  11.- 
3211  yds  -West  Ave  ,  Porter  to  Forest,  not  In- 
cluded. 32.100  yds. 


August  2,  191 1. 
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TABLE 


VI— ASPHALT     PAVEMENTS  RE- 
PLACED. 

Av.  Age  at  Time 
of  Repaying. 


•a 
.  o 
b  > 

ClJ  o 

K 
1892 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 


9,286 
27,157 
62,939 
22,711 
14,019 
25,426 
27,589 
12,381 
11,012 
28,206 
31,284 
53,455 


8* 


140,090 
74,385 
9,414 
5,226 
38,738 
35,011 
21,294 
71,235 
13,516 
14,109 


w 

w 

■a 

u 

Yar 

Tra 

"3 

0 

0 

b1 

£ 

9,286 

1 1 

27,157 

13, 

81 

203,029 

15. 

51 

13.75 

97,096 

■14. 

90 

14.05 

23,433 

16 

10 

30,652 

15. 

81 

12.59 

66,327 

17. 

73 

15.13 

47,392 

15. 

62 

16.2S 

32,306 

15. 

96 

17.84 

99,441 

19. 

86 

17.77 

44,800 

21. 

01 

17.25 

67,564 

20. 

88 

18.81 

748,483 

17.32 

15.20 

Total    yds. 325, 465  423,018 
Average  of  all,  16.12  years. 
Difference    in   favor   of   streets   without  car 
tracks,  2.12  years. 


62.2  per  cent.  Even  this  does  not  represent 
all,  as  on  streets  repaired  insufficient  work 
was  done.  At  the  best  assumption  now  pos- 
sible, there  was  an  accumulated  deficiency  of 
upwards  of  $300,000  in  repairs  in  1905-6.  This 
has  since  been  reduced  so  that  at  the  end  of 
the  year  1910  all  streets  will  be  free  from 
holes  and  mostly  in  good  condition.  The  re- 
port states  that  the  best  assumption  now  pos- 
sible under  all  conditions  is  that  the  average 
repair  rate  will  be  about  4%  cts.  per  square 
yard  per  year  after  the  expiration  of  a  10- 
year  guaranty  to  obtain  an  average  life  of  20 
years  or  more  for  the  pavements. 

The  following  deductions  as  to  the  prob- 
able average  life  of  asphalt  pavement  are 
drawn  from  the  data  available  in  Buffalo : 

Table  IV  sets  forth  the  age  of  all  asphalt 
pavements  in  the  city  now  existing  out  of 
guaranty  or  which  have  been  previously  re- 
moved by  necessary  repaving.  It  is  separated 
between  streets  having  street  car  tracks  and 
those  having  none.  It  does  not  include  pave- 
ment removed  by  grade  crossing  elimination, 
street  widening,  etc.,  where  pavement  was  re- 
moved for  cause  other  than  deterioration. 
The  average  age  on  all  pavements  now  main- 
tained is  16.88  years ;  for  streets  with  car 
tracks,  17.51 ;  for  streets  without  car  tracks, 
an  average  of  17.38  years. 

Table  V  sets  forth  the  same  facts  as  to  all 
pavements  laid  previous  to  1891  or  eliminates 
all  pavements  now  in  use.  less  than  20  years 
old.  To  obtain  the  probable  average  life  of 
asphalt  pavements  there  should  be  added  the 
remaining  life  of  the  existing  pavements. 
This  would  seem  to  indicate  an  average  life 
of  about  21  years.  This  should  be  compared 
with  Table  VI  showing  the  average  age  of 
pavements  so  far  replaced. 

Table  VI  shows  the  average  age  of  asphalt 
pavements  when  replaced,  arranged  by  years 
of  replacing.  This  does  not  indicate  the  prob- 
able average  age  of  all  but  rather  the  failure 
of  the  poorer  pavements  or  those  laid  under 
unsuitable  conditions.  Many  of  these  streets 
were  not  repaved  at  the  expiration  of  the  life 


of  the  original  pavement  but  were  allowed  to 
remain  for  a  time  in  poor  condition.  This 
would  reduce  the  average  useful  life  some- 
what below  that  shown. 

Tables  IV,  V  and  VI  show  the  probable 
effect  of  car  tracks  upon  the  life  of  asphalt 
pavements.  Table  IV  shows  that  of  all  now 
out  of  guaranty  or  heretofore  replaced  there 
is  a  difference  of  1.76  years  in  favor  of  streets 
without  car  tracks.  Table  V  shows  that  of 
the  pavements  laid  more  than  20  years  ago 
the  difference  is  2.82  years.  Table  VI  shows 
in  favor  of  streets  without  car  tracks  a  differ- 
ence of  2.12  years  on  all  pavements  removed 
and  is  near  a  proper  estimate.  The  amount 
of  traffic  upon  several  streets  paved  with  as- 
phalt is  shown  in  Table  VII. 


Proposed  Provisional  Tests  for  Road 
Materials  of  the  American  Society 
for  Testing  Materials. 

At  the  14th  annual  meeting  of  the  Ameri- 
can Society  fdr  Testing  Materials  held  at  At- 
lantic City,  N.  J.,  June  27-July  1,  1911,  the 
Committee  on  Standard  Tests  for  Road  Ma- 
terials, reporting  through  its  chairman,  Logan 
Waller  Page,  Director  U.  S.  Office  Public 
Roads,  recommended  for  adoption  as  provi- 
sional by  the  society  the  following  four  meth- 
ods for  testing  bitumens  and  paving  aggre- 
gates: (1)  Proposed  provisional  method 
for  the  determination  of  soluble  bitumen.  (2) 
Proposed  provisional  method  for  the  determin- 
ation of  the  penetration  of  bitumen.  (3)  Pro- 
posed provisional  method  for  the  determin- 
ation of  the  loss  on  heating  of  oil  and  asphalt- 
ic  compounds.  (4)  Proposed  provisional 
method  of  sizing  and  separating  the  aggre- 
gate in  asphalt  paving  mixtures. 

The  committee,  in  presenting  the  proposed 
provisional  method  for  the  determination  of 
soluble  bitumen,  wished  it  understood  that 
they  do  not  recommend  it  as  the  best  for  gen- 
eral use,  as  it  is  longer  and  in  many  cases 
gives  no  better  results  than  other  more  ex- 
peditious methods,  but  only  as  a  method  to 
be  resorted  to  in  case  of  dispute,  as  it  seems 
to  have  the  widest  range  of  applicability  of 
an}'  of  the  methods  considered.  Morover, 
they  wish  it  to  be  understood  that  with  some 
classes  of  materials  this  method  will  show  a 
lower  percentage  of  soluble  bitumen  than  many 
of  the  shorter  methods. 

The  committee  also  stated  that  no  great 
degree  of  refinement  is  to  be  expected  from 
the  proposed  provisional  method  for  the  de- 
termination of  the  loss  on  heating  of  oil  and 
asphaltic  compound,  owing  to  the  fact  that  no 
absolutely  satisfactory  standard  oven  has  yet 
been  found.  This  matter  will  be  given  care- 
ful attention  during  the  coming  year  and  it 
is  hoped  that  an  oven  will  be  found  or  de- 
veloped which  will  be  an  improvement  over 
the  one  at  present  recommended. 

The  proposed  methods  recommended  for 
adoption  as  provisional  by  the  committee  fol- 
low :  These  provisional  methods  differ  in  some 
particulars  from  the  proposed  standard  tests 
reported  by  the  committee  at  the  last  year's 
meeting  of  the  society,  as  will  be  seen  by  re- 
ferring to  our  issue  of  July  20,  1910.  The 
meeting  voted  that  the  specifications  be  passed 
to  letter  ballot  as  provisional  specifications. 


30  to  Dec.  IS,  1909. 


TABLE  VII.— TRAFFIC  RECORD. 

Taken  on  Streets  in  Periods  of  Three  Days  for  Each  Street,  Nov 

e     a  a  s 

e        §  «-  *  2 

%         °t  »  22  ><& 

fee  g  >>*  °§ 

C  ^  o  o 

i            -u          -3           -u  -2 

>           <!  ft  <s.  <c  <q 

Delaware  at  Chippewa                    40        2.806  200  70.16  2,721 

Delaware  at  City  Line                   36           539          38  14.96  364 

Main  at  Tupper                               58         3,211  229  55.37  3,107 

Main  at  Seneca                               58         1,891.  135  32.61  1,867 

Michigan  at  Broadway                   42         2,129  152  50.70  1.S61 

Taken  on  Streets  in  Periods  of  Three  Days  for  Each  Street,  Ju 

Delaware   at   Chippewa                   40         3,974  284  99.34  3,480 

Delaware  at  Citv  Line                   ?6           869          62  24.16  571 

Main   at   Tupper                              58         4,079  291  70.33  3,600 

Main  at  Seneca                              58         2.902  207  50.03  2,416 

Michigan   at   Broadway                   42         2,397  171  57.07  2,489 

Horse  weights  not  included  in  tonnage. 


< 

1,412 

237 
1,047 
1,092 
1,723 
ne  8  to  22, 
1,403 

2S7 
1.353 
1,141 
1,993 


<a 
1,309 

127 
2.164 
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PROPOSED    PROVISIONAL    METHOD     FOR     THE  DE- 
TERMINATION   OF   SOLUBLE  BITUMEN. 

Drying  the  Sample  and  Preparing  it  for 
Analysis. — It  was  decided,  owing  to  the  great 
variety  of  conditions  met  with  in  bituminous 
compounds,  that  it  is  impossible  to  specify 
any  one  method  of  drying  that  would  be  sat- 
isfactory in  every  case.  It  is  therefore  sup- 
posed that  the  material  for  analysis  has  been 
previously  dried,  either  in  the  laboratory  or 
in  the  process  of  refining  or  manufacture,  and 
that  water,  if  present,  exists  only  as  moisture 
in  the  hydroscopic  form. 

The  material  to  be  analyzed,  if  hard  and 
brittle,  is  ground  and  spread  in  a  thin  layer 
in  a  suitable  dish  (iron  or  nickel  will  answer 
every  purpose)  and  kept  at  a  temperature  of 
125°  C.  for  one  hour.  In  the  case  of  paving 
mixtures  and  road  materials,  where  it  is  not 
desirable  to  crush  the  rock  or  sand  grains,  a 
lump  may  be  placed  in  the  drying  oven  until 
it  is  thoroughly  heated  through,  when  it  can 
be  crushed  down  into  a  thin  layer  and  dried 
as  above.  If  the  material  under  examination 
contains  any  hydrocarbons  at  all  volatile  at 
this  temperature,  it  will  of  course  be  necessary 
to  resort  to  other  means  of  drying.  Tar  or 
oils  may  be  dehydrated  by  distillation  and  the 
water-free  distillate  returned  to  the  residue 
and  thoroughly  incorporated  with  it. 

Analysis  of  Sample. — After  drying,  from  2 
to  15  grams  (as  may  be  necessary  to  insure 
the  presence  of  1  to  2  grams  of  pure  bitumen) 
is  weighed  into  a  150  C.  C.  tared  Erlenmeyer 
flask,  and  treated  with  100  c.  c.  of  carbon  disul- 
phide.  The  flask  is  then  loosely  corked  and 
shaken  from  time  to  time  until  all  large  par- 
ticles of  the  material  have  been  broken  up. 
It  is  then  set  aside  for  48  hours  to  settle.  The 
solution  is  decanted  into  a  similar  flask  that 
has  been  previously  weighed.  As  much  of  the 
solvent  is  poured  off  as  possible  without  dis- 
turbing the  residue.  The  contents  of  the. 
first  flask  is  again  treated  with  fresh  carbon, 
disulphide,  shaken  as  before,  and  then  put 
away  with  the  second  flask  for  48  hours  to 
settle. 

The  liquid  in  the  second  flask  is  then  care- 
fully decanted  upon  a  weighed  Gooch  crucible, 
3.2  c.  m.  in  diameter  at  the  bottom,  fitted  with 
an  asbestos  filter,  and  the  contents  of  the 
first  flask  are  similarly  treated.  The  asbestos 
filter  is  made  of  ignited  long-fibre  amphibole. 
packed  in  the  bottom  of  a  Gooch  crucible  to 
the  depth  of  not  over  one-eighth  inch.  In 
filtering  no  vacuum  is  to  be  used  and  the  tem- 
perature is  to  be  kept  between  20°  and  25°  C. 
After  passing  the  liquid  contents  of  both 
flasks  through  the  filter,  the  residue  on  the 
filter  is  thoroughly  washed  and  the  residues 
remaining  in  them  are  shaken  with  more  fresh 
carbon  disulphide  and  allowed  to  settle  for  24 
hours,  or  until  it  is  seen  that  a  good  subsida- 
tion  has  taken  place.  The  solvent  in  both 
flasks  is  then  again  decanted  through  the 
filter  and  the  residue  remaining  in  them  are 
washed  until  the  washings  are  practically  col- 
orless. All  washings  are  to  be  passed  through 
the  Gooch  crucible. 

The  crucible  and  both  flasks  are  then  dried 
at  125°  C.  and  weighed.  The  filtrate  contain- 
ing the  bitumen  is  evaporated,  the  bituminous 
residue  burnt,  and  the  weight  of  the  ash  thus 
obtained  added  to  that  of  the  residue  in  the 
two  flasks  and  the  crucible.  The  sum  of  these 
weights,  deducted  from  the  weight  of  sub- 
stance taken,  gives  the  weight  of  soluble  bitu- 
men. 

PROPOSED    PROVISIONAL    METHOD    FOR    THE  DE- 
TERMINATION OF  THE  PENETRATION 
OF  BITUMEN. 

The  pentration  of  bitumen  shall  be  the  dis- 
tance expressed  in  .01  cm.  that  a  No.  2  needle 
will  penetrate  into  it  vertically  without  fric- 
tion at  25°  C.  under  a  stated  weight  applied 
for  a  stated  length  of  time,  the  factors  of 
weight  and  time  being  determined  as  fol- 
lows : 

The  material  shall  first  be  tested  for  5  sec- 
onds under  a  weight  of  100  grams.  If  this 
result  is  less  than  10,  the  penetration  shall  be 
determined  under  a  weight  of  200  grams  ap- 
plied for  1  minute:  if  between  10  and  300, 
the  penetration  shall  be  determined  under  a 
weight  of  100  erams  applied  for  5  seconds;  if 
greater  than  300.  the  penetration  shall  be  de- 


126 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  5. 


termined  under  a  weight  of  50  grains  ap- 
plied for  5  seconds.  In  every  case  the  factor 
of  weight  and  time  shall  be  stated  when  re- 
porting the  penetration  and  whenever  possible 
to,  obtain  both  readings,  the  penetration  under 
a  100  gram  weight  for  5  seconds  and  under 
the  modified  weight  and  time  shall  both  be 
reported.  When  testing  material  softer  than 
100  penetration,  a  containing  receptacle  not 
less  than  1%  in.  in  diameter  shall  be  used. 

It  is  recommended  that  the  penetration  may 
be  determined  at  0°C.  (32°  F.)  and  46°  C. 
(114.8°  F.)  in  addition  to  the  25°  C.  (77°  F.) 
test. 

PROPOSED   PROVISIONAL     METHOD     FOR     THE  DE- 
TERMINATION  OF    THE   LOSS    ON  HEATING 
OF   OIL   AND   ASPH ALTIC  COMPOUNDS. 

The  loss  on  heating  of  oil  and  asphaltic 
compounds  shall  be  determined  in  the  follow- 
ing manner  :  Twenty  grams  of  the  water-free 
material  shall  be  placed  in  a  circular  tin  box 
with  vertical  sides,  measuring  about  2  cm.  in 
depth  by  6  cms.  in  diameter,  internal  meas- 
urement. The  penetration  of  the  material  to 
be  examined  shall,  if  possible,  be  determined 
at  25°  C.  and  the  exact  weight  of  the  sample 
ascertained.  The  sample  in  the  tin  box  shall 
then  be  placed  in  a  hot  air  «ven  (New  York 
Testing  Laboratory  oven  without  fan),  heated 
to  163°  C.  (325°  F.)  and  kept  at  this  tempera- 
ture for  5  hours.  At  no  time  shall  the  tem- 
perature of  this  oven  vary  more  than  2°  C. 
from  163°  C.  When  the  sample  is  cooled 
to  normal  tmeperature,  it  shall  be  weighed 
and  the  percentage  of  loss  by  volatilization  re- 
ported. The  penetration  of  the  residue  shall 
then,  if  possible,  be  determined  at  25°  C.  as 
upon  the  original  material,  and  the  loss  in 
penetration  found  by  subtracting  this  penetra- 
tion from  the  penetration  before  heating.  In 
preparing  the  residue  for  the  penetration  test 
it  shall  first  be  heated  and  thoroughly  stirred 
while  cooling. 

PROPOSED   PROVISIONAL    METHOD   OF    SIZING  AND 
SEPARATING  THE  AGGREGATE  IN  ASPHALT 
PAVING  MIXTURES. 

The  method  consists  of  passing  the  mineral 
aggregate  through  several  sieves  of  the  fol- 
lowing sizes  in  the  order  named : 


(1)  This  class  of  bitumens  shows  the 
greatest  variation  in  the  percentage  of  or- 
ganic residue  obtained  by  different  methods. 

(2)  These  residues  are  practically  free 
from  inorganic  material. 

(3)  A  large  amount  of  residue  for  inves- 
tigation can  be  obtained  from  a  single  deter- 
mination. 

The  insoluble  organic  matter  in  tars  is  com- 
monly termed  free  carbon  although  it  has 
long  been  known  that  other  constituents  are 
also  present  in  relatively  small  amounts.  As 
the  percentage  of  so-called  free  carbon  ob- 
tained from  a  given  tar  is  found  to  vary  with 
the  solvent  used  and  the  method  of  extrac- 
tion, it  seemed  reasonable  to  suppose  that 
such  residues  would  naturally  vary  somewhat 
in  composition ;  also  that  the  composition  of 
residues  obtained  from  different  tars  might 
be  expected  to  differ  even  when  obtained  ac- 
cording to  the  same  method. 

Supporting  the  first  assumption  Lunge1 
states  that  "Behrens2  by  successively  digesting 
hard  pitch,  freed  from  all  oils  up  to  sp.  gr. 
1.120.  with  cold  benzine,  carbon  bisulphide, 
boiling  benzine,  and  boiling  alcohol,  obtained 
23.54  per  cent  of  a  black  powder,  containing 
90.836  C,  3.058  H,  and  0.398  ash ;  when  treated 
somewhat  differently,  the  residue  yielded 
91.921  C,  3.157  H  and  0.872  ash."  Donath 
and  Asriel3  found  that  the  residue,  obtained 
by  extracting  hard  pitch  with  petroleum  spirit, 
benzol  and  carbon  disulphide,  contained  89.2 
C,  2.3  H,  0.7  N,  7.13  O  and  0.67  ash. 

Residues  obtained  by  the  authors  from  a 
refined  coal  tar  according  to  the  flask  meth- 
ods hereafter  described  in  which  benzol,  and 
carbon  disulphide,  both  cold  and  boiling,  were 
employed  as  solvents  for  varying  periods  of 
digestion,  gave  the  following  results  upon 
analysis : 

Carbon  varying  from  90.17  to  94.26  per  cent. 
Hydrogen  varying  from  2.95  to  3.31  per  cent. 
Oxygen  varying  from  1.81  to  5.91  per  cent. 
Sulphur  varying  from  0.50  to  1.78  per  cent. 
Nitrogen,  no  trace  upon  a  qualitative  test. 

As  the  estimation  of  sulphur  in  organic  tar 
residues  offered  an  apparently  new  field  of 
investigation,  it  was  decided  to  first  concen- 
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Organic  Residues  From  Soluble  Bitu- 
tumen  Determinations — Sulphur 
in  Tar  Residues.* 

In  a  recent  paperf  presented  before  this 
Society,  the  authors  discussed  various  meth- 
ods for  determination  of  soluble  bitumen 
with  reference  to  comparative  data  obtained 
upon  six  types  of  bituminous  materials. 
As  a  result  of  this  work,  one  of  the  meth- 
ods was  tentatively  selected  for  routine 
work  in  the  laboratories  of  the  U.  S.  Office 
of  Public  Roads.  In  this  method,  which  will 
be  later  described  in  detail,  the  bitumen  is 
first  digested  for  IS  minutes  in  carbon  disul- 
phide at  air  temperature  and  the  solution  then 
filtered  through  a  Gooch  crucible  fitted  with 
an  asbestos  filter.  Another  method  which  al- 
-'j  looked  promising  was  quite  similar,  the 
only  difference  being  that  the  bitumen  was 
first  digested  for  a  short  time  in  boiling  car- 
bon disulphide  before  filtering. 

The  object  of  the  work  presented  in  this 
paper  was,  first,  to  study  the  composition  of 
insoluble  organic  residues  in  bitumens,  and, 
e<  mi,  from  such  study  to  secure  data  which 
might  throw  further  light  on  the  relative  value 
of  the  two  methods  previously  mentioned.  In 
ilii-  work,  whirh  is  merely  preliminary  to  fu- 
f  1 1  r >  investigation!,  it  was  decided  to  study 
ill-  insoluble  organic  residues  from  coal  tars, 
in  preference  to  other  bitumens,  owing  to  the 
following  reasons : 

•Paper  bv  Prevost  Hubbard  ami  CharleH  S. 
Re«!ve,  preaented  before  the  American  Society 

tor  TestTni  Materials  at  tns  Utrt  Annual  Meet- 
ing, .Tune  27-.7uly  1,  1911. 


trate  work  upon  this  element.  The  results  so 
obtained  will  be  discussed  after  the  following 
descriptions  of  the  methods  of  securing  the 
organic  residues  which  were  examined  and 
the  method  of  determining  the  sulphur  con- 
tent of  these  residues. 

Cold  method  for  determining  insoluble  or- 
ganic residues. — A  2-gram  sample  of  the  bit- 
umen was  weighed  in  a  100  c.c.  Erlcnmeyer 
flask,  which  had  been  previously  tared.  It 
was  dissolved  by  the  slow  addition  of  100  c.c. 
of  solvent,  with  constant  twirling  until  the 
material  was  entirely  broken  up.  after  which 
the  flask  was  set  aside  for  15  minutes.  At  the 
end  of  that  time  the  solution  was  filtered 
through  a  felt  of  long  fibre  amphibole  as- 
bestos, contained  in  a  large  platinum  Gooch 
crucible,  which  had  been  previously  ignited 
and  weighed.  Ml  the  insoluble  matter  was 
washed  on  to  the  felt  by  the  solvent  and  the 
flask  scrubbed  with  a  chicken  feather.  A 
slighl  suction  was  applied  when  necessary, 
and  the  contents  of  the  crucible  washed  until 
the  w.^liings  came  through  practically  color- 
lrss  111"  crucible  and  contents  were  dried 
in  a  hot-air  oven  at  about  100°  C.  cooled  and 
weighed. 

Hoi  method  for  determining  insoluble  or- 
ganic residues-  A  2-gram  sample  of  the  bit- 
umen was  weighed  in  a  100  c.c.  Erlenmever 
flask  as  before,  and  broken  up  by  the  addi- 
tion of  50  c.c.  of  solvent.    The  flask  was  then 

'Coal   T.'ir  .-mil    A mmrinla .    Ith  od..    Part   1,  p. 
131,  !>    V. ; ■  11  Nostrum!  Company. 
MHiikI.  Polyt.  J.,  CCVin,  3(19. 
»(  'hem    (Vnlr..  1903,  I.,  1090. 
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TABLE  I— SULPHUR  CONTENT  OF  ORGAN- 
IC RESIDUES  OBTAINED  FROM  TAR  SAM- 
PLE NO.  389S  WITH  CARBON  DISUL- 
PHIDE. 

Sulphur 
%  Sulphur       in  resi- 
%  Organ-  in  organic  due  % 

ic  matter    matter  insoluble,  original 
Digestion,  insoluble.    (1)       (2)        Av.  tar. 
15   min.   cold.. 22. 22       0.54       0.59       0.57  0.12 
30  days  cold.. 26. 63       1.78  1.78  0.47 

15  min.  hot... 21. 42       0.79  0.79  0.17 

3  hrs.  hot  21.24       1.10       1.03       1.07  0.23 

24  hrs.  hot   1.28  1.28 

32  hrs.  hot  23.17       1.48  1.4S  0.34 


connected  to  a  short  spiral  reflux  condenser 
and  placed  over  a  steam  bath  where  the  solu- 
tion was  maintained  at  its  boiling  point  for 
15  minutes.  The  flask  was  then  disconnected 
and  the  solution  filtered,  the  procedure  being 
exactly  the  same  as  in  the  cold  method. 

Determination  of  sulphur. — The  sulphur  de- 
terminations were  made  in  the  apparatus  de- 
signed by  Dr.  Graefe.  This  method  is  based 
upon  the  combustion  of  the  material  in  an 
atmosphere  of  oxygen ;  absorption  and  oxi- 
dation of  the  sulphur  products  to  the  sulphate 
form  in  an  aqueous  solution  of  sodium  perox- 
ide, and  determination  of  the  sulphur  as  bar- 
ium-sulphate. The  combustion  is  made  in  a 
glass  bottle  of  about  eight  liters'  capacity,  fit- 
ted with  a  rubber  stopper,  carrying  a  100  c.c. 
short  stem  separatory  funnel.  Two  copper 
wires  about  1/16  in.  diameter  pierce  the  stop- 
per, one  on  each  side  of  the  funnel.  One  of 
these  wires  extends  into  the  bottle  two-thirds 
of  the  distance  to  the  bottom,  the  other  about 
one-half.  The  longer  wire  is  bent  at  right 
angles  into  a  circle  to  hold  a  small  perforated 
platinum  cone.  A  piece  of  platinum  foil  is 
soldered  around  the  end  of  the  shorter  cop- 
per wire,  and  another  at  a  point  opposite  on 
the  longer,  to  make  good  contact  with  a  thin 
platinum  wire  (0.1  to  0.2  mm.  diameter) 
which  connects  the  two.  The  rubber  stopper 
is  protected  at  the  bottom  by  a  disk  of  as- 
bestos board  having  perforations  for  the  fun- 
nel and  copper  wires. 

In  preparing  for  the  determination,  the  bot- 
tle was  first  filled  with  tap  water  which  was 
then  displaced  by  oxygen  from  an  oxygen 
tank.  Any  impurities  remaining  from  the  tap 
water  were  rinsed  out  by  a  couple  of  wash- 
ings with  a  small  amount  of  distilled  water. 

The  sample  of  organic  residue  for  com- 
bustion was  taken  from  the  Gooch  crucible 
in  small  pieces  as  free  as  possible  from  as- 
bestos and  placed  in  the  weighed  platinum 
cone.  From  0.2  to  0.3  gram  was  used  for  a 
determination.  The  cone  with  contents  was 
then  placed  in  the  ring  of  copper  wire  and  a 
strand  of  yarn  was  run  from  the  platinum 
wire  into  the  sample.  The  sample  was  then 
lowered  into  the  bottle  of  oxygen  and  a  brass 
clamp  was  placed  over  the  rubber  stopper  to 
hold  it  firmly  in  place. 

On  applying  the  poles  of  a  dry  battery  to 
the  copper  wires,  the  yarn  ignited,  producing 
ignition  of  the  sample  and  complete  combus- 
tion of  the  organic  material  followed.  The 
bottle  was  cooled  by  pouring  ice  water  over 
its  sides,  after  which  50  c.c.  of  a  10-pcr  cent 
solution  of  sodium  peroxide  in  ice-cold  dis- 
tilled water  was  run  in  through  the  separa- 
tory funnel.  The  bottle  was  allowed  to  stand 
for  about  an  hour,  or  until  all  vapors  had  set- 
tled, after  which  the  contents  were  washed 
out  into  a  beaker,  acidified  with  hydrochloric 
acid,  and  the  determination  of  sulphur  made 
by  precipitation  with  barium  chloride.  The 
asbestos  remaining  in  the  cone  was  dried  at 
105°  C.  cooled  and  weighed  and  its  weight 
deducted  from  that  of  the  original  amount 
taken,  thus  giving  the  exact  weight  of  the  or- 
ganic matter  actually  consumed. 

Refore  beginning  the  work,  blank  tests  were 


TABLE  11  SULPHUR  CONTENT  OK  ORGAN- 
IC RESIDUES  OBTAINED  FROM  TAR  SAM- 
PIS!  xiv  3S9S  with  BBNZOL 

Sulphur 
%  Sulphur       In  rail  - 
' ;  Orsan-  In  organic  due  % 

\r  mutter    inn 1 1 or  Insoluble,  original 
DiCMtlon.    Insoluble.    (11       (2>        Av.  tar. 
I  ,   min.   cold.  .25.60       0.51       0.48       0.80  I.U 
30  dnys  cold..2S.«r.       0.(54  0.8 1  O.H 

3  hrs.   hot.  ..  .23.95       0.51        0  51        0.53  0.12 
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TABLE  III— SULPHUR  CONTENT  OR  ORGANIC    RESIDUES   OBTAINED    KKO.M    TARS  WITH 


Tar  Sample 
Number. 


3896 


4397 


Digestion. 


15  min.  cold. 
15  min. hot. 


15  min. cold. 
IS  min.  hot. 


15  min.  cold. 


15  min.  hot. 


CARBON  DISULPHIDE. 


%  Organic 
matter  insoluble. 

22.22 
22.39 
21.24 
28. 7G 
28.96 
J  2S.C2 
I  28.43 

14.72 


Sulphur  in 

%  Sulphur  in  organic  matter  insoluble,  residue  % 
(1)  (2)  Average,    original  tar. 


0.54 
0.79 

0.75 
1.06 

0.95 
0.69 

0.  82 
1.07 

1.  (ii) 


0.59 


0.78 
1.02 

0.91  1 
0.89  j- 
0.96  J 
0.91 
1.03 


0.57 
0.79 


0.77 
1.04 


11.90 


1.0U 


0.13 
0.17 


0.22 
0.30 


0.13 


0.14 


run  with  the  reagents  and  cotton  yarn,  and 
no  trace  of  sulphur  was  found. 

The  first  tar  to  be  examined  was  a  very 
viscous  refined  product  which  was  found  to 
contain  0.51  per  cent  sulphur.  A  15-minute 
cold  extraction  with  carbon  disulphide  made 
in  the  manner  above  described  yielded  an  or- 
ganic residue  of  22.22  per  cent.  This  residue 
was  found  to  contain  0.57  per  cent  sulphur, 
which,  calculated  on  the  basis  of  the  original 
tar  as  100,  represents  0.13  per  cent.  Upon 
different  periods  of  digestion  with  cold  and 
hot  carbon  disulphide,  the  percentage  of  or- 
ganic residue  was  found  to  vary  considerably 
as  was  to  be  expected  from  the  work  de- 
scribed in  our  former  paper.  Moreover,  the 
composition  of  these  residues  was  found  to 
vary  in  so  far  as  their  sulphur  content  is 
concerned.  These  results  are  given  in  Table 
I  and  indicate  that  where  carbon  disulphide  is 
used  as  a  solvent,  the  percentage  of  sulphur 
in  the  residues  increases  with  the  length  of 
digestion  and  with  an  increase  in  the  tem- 
perature of  the  solvent.  That  this  increase 
in  the  percentage  of  sulphur  in  the  residue  has 
no  direct  relation  to  the  percentage  of  resi- 
due obtained,  is  evidenced  by  the  figures  in 


the  last  column.  It  will  be  noted  that  in  the 
30-day  cold  extraction  nearly  the  same 
amount  of  sulphur  found  in  the  original  tar 
appeared  in  the  insoluble  residue,  the  per- 
centage based  upon  the  original  being  0.47 
as  against  0.51  per  cent  originally  found.  This 
led  us  to  suspect  that  upon  long  digestion  or 
heating,  either  the  total  sulphur  in  the  tar 
was  precipitated  as  organic  sulphur  com- 
pounds or  that  a  reaction  between  the  solvent 
and  the  tar  might  have  taken  place  with  the 
formation  of  insoluble  compounds  containing 
sulphur. 

To  shed  some  light  on  this  theory  it  was 
decided  to  make  use  of  a  solvent  containing 
no  sulphur  in  its  composition.  Chemically 
pure  benzol  seemed  well  adapted  for  the  work 
and  a  number  of  extractions  were  therefore 
made  with  this  solvent.  The  results  obtained 
are  given  in  Table  II.  It  will  be  noted  that 
the  residue  from  the  cold  15-minute  digestion 
with  benzol  shows  a  slightly  lower  percentage 
of  sulphur  than  that  from  the  cold  15-minute 
digestion  with  carbon  disulphide.  The  per- 
centage of  residue  from  the  former  was,  how- 
ever, about  3.4  per  cent  higher,  so  that  the 
sulphur  in  the  residue  calculated  to  the  basis 


of  the  original  tar  amounts  to  0.13  per  cent 
which  is  exactly  the  same  as  that  obtained  in- 
like  manner  from  the  cold  15-minute  diges- 
tion with  carbon  disulphide.  This  indicates 
that  a  short  cold  digestion  with  carbon  disul- 
phide produces  no  reaction  with  the  forma- 
tion of  sulphur  compounds.  The  30-day  cold 
digestion  with  benzol  showed  only  a  very 
slight  increase  in  sulphur  and  the  3-hour  hot 
digestion  none  at  all,  which  is  quite  the  re- 
verse of  the  results  obtained  with  carbon  di- 
sulphide for  a  long  cold  digestion  or  a  short 
hot  one.  The  superiority  of  carbon  disulphide 
as  a  solvent  for  each  comparative  run  is,  how- 
ever, very  evident. 

The  fact  that  a  15-minute  hot  digestion 
with  carbon  disulphide  gave  a  residue  with  a 
slightly  higher  percentage  of  sulphur,  on  the 
basis  of  the  original  tar,  than  the  cold  15- 
minute  digestion,  made  it  desirable  to  ascer- 
tain if  the  same  relation  would  hold  true  for 
other  tars.  Two  other  refined  road  tars  were 
therefore  run  according  to  both  methods  with 
the  results  shown  in  Table  III.  From  the  last 
column  in  this  table  it  will  be  seen  that  the 
same  tendency  occurs  although  the  difference 
in  Sample  4897  is  so  small  as  to  be  negligible. 

Without  commenting  further  on  the  work 
so  far  accomplished,  the  authors  wish  to  state 
that  these  investigations  will  be  continued  on 
other  types  of  bitumen,  not  only  with  regard' 
to  the  sulphur  content  of  organic  residues, 
but  aiso  along  the  line  of  determining  their 
ultimate  composition.  Certain  weathering 
tests  on  different  types  of  bitumen  show  that 
the  percentage  of  insoluble  organic  matter 
increases  with  the  age  of  the  material  and  a 
study  of  the  composition  of  such  products 
offers  an  interesting  field  which  is  now  being 
investigated.  The  results  of  these  investiga 
tions  will  be  published  in  a  later  paper. 


WATER-WORKS     AND     SEWERS  SECTION 


Standard  Plans  and  Specifications  for 

Water  Mains,  Seattle,  Wash. 

The  city  of  Seattle,  Wash.,  through  its  City 
Engineer,  Mr.  R.  H.  Thomson,  and  its  Board 
of  Public  Works,  has  formulated  complete 
standard  plans  and  specifications  for  the  vari- 
ous classes  of  municipal  structures  employed. 
These  standa/ds  are  interesting  as  showing 
the  practice  of  a  large  municipality  in  its  city 
engineering  work  and  as  a  source  of  sugges- 
tion for  the  engineers  of  other  municipalities. 
Incidentally  too  they  are  worth  notice  as  an 
example  of  business  management  and  sys- 
tematic organization  in  city  engineering.  For 
these  reasons  we  published  in  our  issue  of 
July  5  the  standards  for  grading,  in  our  is- 
sue for  July  12  the  standards  for  sidewalks, 
in  our  issue  for  July  19  the  standards  for 
retaining  walls,  and  in  our  issue  of  July  26 
the  standards  for  sewers,  and  we  give  here 
the  standards  for  water  mains  and  will  give 
in  succeeding  issues  those  for  paving,  etc. 
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CAST  IRON  PIPE. 

The  pipe  shall  be  of  the  kind  usually  known 
as  "Hub  and  Spigot,"  and  in  general  each 
straight  pipe  shall  be  12  ft.  long,  exclusive  of 
socket.  The  form  and  dimensions  of  all  hub 
and  spigot  ends  of  all  pipes  and  castings  shall 
be  subject  to  the  approval  of  the  City  Engi- 
neer, and  shall  conform  accurately  in  shape 
and  dimensions  to  any  drawings  which  may 
be  furnished  by  him  from  time  to  time.  Each 
pipe  shall  have  cast  upon  it  the  initials  of  the 
maker's  name  and  year  of  manufacture. 


castings  shall  be  made  of  cast  iron,  of  good 
quality,  re-melted  in  a  cupola  or  air  furnace, 
and  of  such  character  as  to  make  the  metal 
cf  the  castings  strong,  tough  and  of  sound, 
even  grain,  and  such  as  will  satisfactorily  bear 
drilling,  chipping  and  cutting.  It  shall  pos- 
sess a  tensile  strength  of  not  less  than  18,000 
lbs.  per  sq.  in.  Test  bars  of  the  metal,  poured 
from  the  ladle  at  any  time,  2  ins.  x  1  in.  x  26 
ins.  long,  when  broken  transversely  24  ins. 
between  supports,  shall  have  a  breaking  load 
of  not  less  than  2,000  lbs.,  and  shall  have 
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Weight  and  Dimensions. — The  weight  and 
dimensions  of  pipe  shall  be  as  follows : 

No  pipe  shall  vary  more  than  4  per  cent 
either  way  from  the  above  specified  weight. 
The  weights  of  all  pipes  shall  be  conspicuous- 
ly painted  in  white  on  either  outside  or  inside 
before  delivery  on  the  work.  The  weight  of 
lead  per  joint  in  the  above  table  is  given  for 
convenience  in  estimating  amount  of  lead 
only.  The  actual  amount  necessary  will  de- 
pend upon  the  size  of  the  bells,  which  vary 
with  different  makes  of  pipe. 

Quality   of   Metal. — All   pipes   and  special 


total  deflection  of  not  less  than  0.32  in.  be- 
fore breaking.  All  pipes  shall  be  entirely 
free  from  sand  holes,  scabs  and  defects  of  ev- 
ery kind.  No  plugging  or  filling  will  be  al- 
lowed. 

Coating. — Before  being  coated,  all  pipes  and 
special  castings  shall  be  thoroughly  cleaned 
from  all  scale,  rust  or  other  deleterious  mat- 
ter, both  inside  and  outside.  They  shall  then 
be  immediately  coated  with  a  preparation  of 
hot  coal  tar  pitch  varnish.  The  coating  must 
be  durable,  smooth,  glossy,  hard,  tough,  per- 
fectly waterproof,  not  affected  by  any  salts 
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or  acids  found  in  the  soil,  free  from  bubbles 
or  blisters,  strongly  adhesive  to  the  iron  un- 
der all  circumstances,  and  with  no  tendency 
to  flow  when  exposed  to  the  sun  in  summer, 
or  to  become  so  brittle  as  to  scale  off  in  win- 
ter. This  coating  shall  be  applied  at  the  foun- 
dry where  the  pipes  are  cast.  Care  shall  be 
exercised  in  handling  the  pipe  and  fittings  up 
to  the  time  they  are  laid  in  the  trench  so  as 
not  to  injure  the  coating.  If  any  rust  spots 
appear  on  the  pipe  when  delivered  on  the 


may  be  required,  and  shall  not  vary  more  than 
5  per  cent  either  way  from  the  computed 
weights  on  file  in  the  office  of  the  City  Engi- 
neer. Plugs  shall  be  furnished  and  set  where 
directed ;  where  directed,  they  shall  be  fur- 
nished with  yokes,  put  on  in  a  manner  satis- 
factory to  the  City  Engineer.  They  shall  be 
tapped  for  4-in.  screw  pipe.  The  weights  of 
all  standard  specials  used  shall  be  conspicu- 
ously painted  in  white  on  either  inside  or  out- 
side  before   delivery  on   the  work.  Before 


for  at  the  rate  bid  therefor  per  pound,  and 
such  payment  shall  be  in  full  for  furnishing 
and  setting  in  place,  including  all  labor  and 
materials.  No  excess  of  weight  above  the 
estimated  weight  for  the  respective  patterns 
of  more  than  5  per  cent  will  be  paid  for. 

Alinements  and  Grades. — Alinements  and 
grades  will  be  given  from  hubs  driven  into  the 
ground  parallel  with  the  line  of  pipe.  In 
graded  streets  grades  may  be  taken,  when  di- 
rected, from  the  existing  curbs.    The  top  of 
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work  they  shall  be  removed,  and  the  pipe 
coated  with  P.  &  B.  or  some  other  approved 
coating.  If  the  workmen,  in  laying  or  calking 
the  joints,  remove  the  coating,  it  shall  be  re- 
places] as  specified  for  rust  spots. 

Standard  Specials. — All  standard  specials, 
such  as  crosses,  tees,  bends,  reducers,  plugs, 

,1  ■  off'  1  "  and  sl'-<  ves,  shall  be  made  of 
the  same  quality  of  iron  as  specified  for  pipe, 
and  shall  be  coated  with  a  similar  preparation 
of  coal  tat  pitch  varnish,  or  such  other  coat- 
inn  Bl  m.-iv  be  approved  by  the  City  Engineer. 
They  shall  conform  to  such  dimensions  as 


inserting  the  4-in.  plug,  the  threads  shall  be 
covered  with  one  coat  of  steamfitters'  cement. 

Special  Castini/s. — Any  special  casting  re- 
i|nired  shall  be  made  in  accordance  with  the 
d(  tails  shown,  from  the  same  quality  of  iron 
as  specified  for  pipe,  and  shall  be  subject  to 
the  same  requirements  as  to  cleaning,  coating 
and  marking  weight.  Especial  care  must  be 
taken  to  have  the  socket  of  the  required  size. 
Any  special  casting  which  is  defective  in  joint 
room,  from  any  cause,  will  he  rejected.  They 
shall  conform  closely  to  the  dimensions  and 
weigbtl  given.     Special  castings  will  be  paid 


the  pipe  shall  be  at  the  following  depths  be- 
low the  curb  elevations,  measured  to  the  bar- 
rel of  the  pipe:  Eor  (i-in.  and  8-in.  pipe,  35 
ins.;  for  10  in.  pipe,  40  ins.;  for  12-in.  pipe, 
13  ins  ;  and  for  all  larger  sizes  up  to  30-in. 
pipe,  inclusive,  ins.  Where  one  side  of 
street  is  higher  than  the  other,  due  allowance 
-ball  be  made  to  secure  proper  cover. 

In  ungraded  streets  the  pipe  shall  be  laid  in 
conformity  with  the  grades  shown  on  the 
profile!  and  no  allowance  will  be  made  for 
extra  excavation  beyond  the  price  bid  per 
linear  foot  of  pipe  in  place.    The  pipe  shall 
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conform  accurately  to  the  alinement  and 
grades  given. 

Gate  valves,  hydrants,  standard  specials  and 
special  castings  shall  be  set  as  shown  on  the 
plan,  or  as  directed  by  the  City  Engineer. 

Trenching. — Trenches  for  the  pipe  shall  be 
opened  in  accordance  with  the  lines  and  grades 
given,  and  in  such  order  as  may  be  directed. 
They  shall  be  of  sufficient  width  to  give  con- 
venient access  to  the  pipes  for  calking  the 
joints  and  packing  the  earth  under  and  above 


the  pipe.  The  cost  of  such  filling  shall  be 
included  in  the  price  bid  per  linear  foot  for 
the  pipe  complete.  Any  culverts  or  box  drains 
which  may  be  necessary  through  fills  shall 
be  constructed  in  accordance  with  the  details 
shown  on  the  plans,  or  the  direction  of  the 
City  Engineer.  Such  work  will  be  paid  for 
at  the  prices  bid  therefor  as  stated  on  the  bid 
blanks  for  this  improvement. 

All  parts  of  stumps  that  are  within  4  ft. 
of  the  pipe  must  be  totally  removed.  Boul- 


dam,  planking,  etc.,  shall  be  included  in  the 
price  bid  per  foot  of  pipe  laid  in  place. 

Laying  Pipe. — After  the  trenches  are  com- 
pleted to  the  required  depth,  the  spigots  of  the 
pipe  shall  be  so  adjusted  as  to  give  uniform 
space  all  around,  and  if  any  pipe  does  not  al- 
low sufficient  space  it  shall  be  replaced  by  one 
of  the  proper  dimensions.  The  joint  shall  at 
all  times  be  not  less  in  thickness  and  depth 
than  shown  in  the  foregoing  Table  I  of 
weights  and  dimensions.     Gaskets  of  clean, 


A- 


Section  D~D 


Cover  Handle 


Section  C-C 


-—  Round  bar 
Wdia 
^Squisre  nut 
^,  1  riveted 


Section  Y-V 


Section  Z-Z 


'yhf  or  Ring  336  ib. 
'  t  of  Cover  /IS  lb 


c 

--  <3" 

A  -- 

Z33/«,not  less 

c 

-  /O' 

A  - 

Z3''£"  " 

c 

/Z" 

A  ■= 

31" 

c 

-  &" 

a  -- 

/O"      ■■  Y 

c 

/o~ 

&  -- 

/z " 

c 

=  /2" 

B- 

/Z ' 

Section  X-X 
Fig.  52 — Small   Brick  Valve  Chamber. 


JV  "Spiked 


-30M- 


Spiked  to 

1  1 

i  , 

t 
1 

1 

C  over 


k  2"x/2"P/ank 

Box  for-   2"  Valves 


Z  >/0'ijO"PesSpXed 
to  enfyP/anJrs^ on/y 

[?*/o"\ 

\^pihed'^ 

—  JO 

<~  11 

■  ii 

.bout  4' 


4"?  12"    4", /£"  4~*I2" 
'f</  \/.oojef~5/pt/'ed. 


2*/0"x'0~  2'lt/C~t  'Q  Support 3  fo  *eep  2y/0"*JCSp**ed 

Eleva  +  .on       ""9h/  ***P*f  Cover 


Fig.  51 — Small  Valve  Chamber  Cover. 


Fig.  53— Wood  Valve  Box. 


the  pipes.  Wherever  water  occurs  in  the  bot- 
tom of  the  trench  it  shall  be  sufficiently  drawn 
off,  at  contractor's  expense,  to  obtain  a  firm 
basis  for  the  pipes,  and  to  admit  of  the  calk- 
ing being  properly  performed. 

Wherever  the  pipe  is  to  be  laid  on  a  fill, 
such  fills  shall  be  made  of  proper  material 
and  of  such  dimensions  as  to  be  not  less  than 
18  ins.  in  depth  over  the  top  of  the  pipe,  and 
4  ft.  in  width  on  top  of  the  fill,  with  proper 
side  slopes.  The  fills  shall  be  properly  com- 
pacted by  tamping  or  otherwise,  as  may  be 
-directed  by  the  City  Engineer,  before  laying 


ders  or  rocks  must  be  removed  to  the  width 
of  the  trench  before  the  water  main  is  laid, 
and  the  cost  of  such  removal  must  be  in- 
cluded in  the  price  per  linear  foot  of  water 
main  laid. 

Wherever  paving,  macadam,  planking,  etc., 
have  tc  be  disturbed  to  permit  the  contractor 
to  lay  the  pipe,  he  will  remove  it  and  replace 
it  in  as  good  condition  as  when  disturbed. 
The  relaying  of  all  paving  shall  be  subject  to 
the  provisions  of  Ordinances  Nos.  17313  and 
25150.    The  cost  of  relaying  all  paving,  maca- 


sound  hemp  yarn  or  oakum  braided  or  twisted 
and  tightly  drawn,  shall  be  used  to  pack  these 
joints.  When  required,  a  space  hi  in.  shall 
be  left  between  contiguous  pipes. 

Jointing. — The  lead  used  shall  be  of  the  best 
quality  of  pure,  soft  lead,  suitable  for  calking 
and  securing  a  tight  and  permanent  joint. 
Before  running  the  lead,  the  joints  shall  be 
care f nil v  wiped  out  to  make  them  clean  and 
dry.  The  joint  shall  be  run  full  at  one  pour- 
ing, and  the  melting  pot  shall  be  kept  within 
50  ft.  of  the  joint  about  to  be  poured.  The 
joint  shall  be  calked  by  competent  mechanics ; 


'3° 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  5. 


the  calking  to  be  faithfully  executed  and  in 
such  manner  as  to  secure  a  tight  joint  with- 
out over-straining  the  iron  of  the  hub.  The 
lead,  after  being  calked,  shall  be  flush  with 
the  face  of  the  socket.  The  bell  hole  shall 
be  perfectly  free  from  water  while  joint  is 
being  prepared. 

The  pipes  and  all  other  castings  shall  be 
carefully  swept  out  and  cleaned,  as  they  are 
laid,  of  any  earth  or  rubbish  which  may  have 
found  place  inside  during  or  before  the  op- 
eration of  laying.    Every  open  end  of  a  pipe 


Back  Filling. — In  refilling  the  trenches,  the 
earth  filled  into  the  bottom  of  the  trench,  un- 
der and  to  the  top  of  the  pipes  and  other  cast- 
ings, shall  be  free  from  stones  and  carefully 
packed  and  well  rammed  with  proper  tools 
for  the  purpose.  Special  care  shall  be  taken 
in  ramming  not  to  injure  the  coating  of  the 
pipe. 

Care  shall  be  taken  to  give  the  pipe  a  solid 
bearing  throughout  its  entire  length.  The 
earth  filling  above  the  pipes  shall  be  sufficient- 
ly packed  and  rammed  to  prevent  after  set- 


without  cost  to  the  contractor,  provided  that 
any  damages  resulting  to  the  city  hydrants 
while  in  use  for  the  purpose  of  water  settling 
will  be  repaired  by  the  City  Water  Depart- 
ment, and  the  cost  of  said  repairs  will  be  de- 
ducted in  the  contractor's  final  estimate.  Any 
hose,  pipe  or  other  utilities  belonging  to  the 
City  Water  Department,  and  any  labor  fur- 
nished by  the  City  Water  Department  in  con- 
nection with  the  water  settlings,  will  be 
charged  to  the  contractor  in  the  final  esti- 
mate. 


shall  be  plugged  before  leaving  the  work  for 
the  night. 

Whenever  it  shall  lie  discovered  that  a  lead 
joint  is  less  in  depth  than  required  by  these 
specifications,  the  contractor  will  be  required, 
at  bis  own  expense,  to  drill,  cut  out,  or  other- 
wise remove  the  bad  fre.m  any  or  all  joints 
desired,  -.iiitil  the  City  Knginccr  is  satisfied 
thai  all  shallow  joints  have  been  discovered. 
Ml  joints  deficient  111  lead  depth  must  then 
lie  cleared  of  lead  and  yarning,  re-yarned  the 
depth  required  by  these  pecifiea'ions,  leaded 
atid  calked  as  required;  all  at  the  contractor's 
cxpennc. 


demerit,  and  the-  material  used  shall  be  free 
fremi  large  stones.  The  trenches  shall,  in  all 
cases,  be  refilled  with  the  material  furnished 
by  their  excavation,  provided  that  it  be  of 
proper  quality.  [n  lieu  of  ramming,  the 
trenches  may  be  thoroughly  water  settled. 

The  City  Water  Department  will  charge  the 
contractor  for  city  water  used  in  settling  earth 
at  the  rale  of  $M0  for  every  100  cu.  yds.  of 
material  water  settled.  The  contractor  will 
be  required  to  furnish  all  hose  and  other  im- 
plements necessary  for  said  water  settling. 
The  City  Inspector  in  charge  of  the  work  will 
be  authorized  to  open  and  close  the  hydrants 


Tests. — All  pipes  shall  be  able  to  stand  to 
(borough  hammer  testing  while  under  the  fol- 
lowing   hydraulic  pressures :     For  6-ifl,  and 
S-in  pipes,  500  lbs.  per  sq.  in.;  for  10-in.  and' 
12- in.  pipes.  400  lbs.  per  sq.  in.,  and  for  larger 
sizes,  BOO  lbs.  per  sq.  in. 

As  soon  as  any  section  of  pipe  between  any 
two  gate  valves  is  laid,  or  when  directed  by 
tin1  City  Knginccr,  the  same  shall  be  tested 
by  hydraulic  pressure.  The  pressure  shall  be 
brought  up  to  W0  lbs.  per  sq.  in.  for  -l-in., 
ti  in.  and  0  in.  pipes;  27o  lbs.  per  sq.  in.  for 
in  in  pipe;  250  lbs.  per  sep  in.  for  12-in.  pipe: 
.'-'•'i  lbs.  per  sq.  in.   for  Ki-in.  pipe;  and  800  > 
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lbs.  per  sq.  in.  for  all  larger  sizes,  and  while 
under  this  pressure  each  pipe  shall  be  thor- 
oughly hammer-tested  from  end  to  end.  Any 
pipe  which  exhibits  any  defects  shall  be  taken 
out  and  replaced  by  a  sound  pipe.  All  pumps, 
gages  and  other  appliances  used  in  making 
this  test  shall  be  furnished  by  the  contractor, 
but  the  City  reserves  the  right  to  test  and  ap- 
prove all  gages  used.  If,  after  any  portion  of 
the  trench  is  refilled  and  before  the  final  re- 
lease of  contract,  any  defects  appear,  the  con- 


and  all  other  material  and  labor  necessary  for 
the  completed  work.  Any  standard  specials 
not  shown  on  the  plans,  and  which  may  be 
ordered  by  the  City  Engineer,  will  be  paid 
for  at  the  rate  of  $0.06  per  pound,  in  place. 
In  case  any  such  standard  specials  as  shown 
on  the  plan  are  omitted  in  the  work,  a  cor- 
responding reduction  will  be  made  from  the 
estimate.  Any  excavation  above  that  shown 
on  the  profiles,  or  specified  above,  under 
"Alinement  and  Grades,"  which  may  be  or- 


than  per  cent  from  the  weights  given  in  the 
following  table : 


For    Y2  in.  inside  diam.,  wt.  per  ft  84  lbs. 

For    %  in.  inside  diam.,  wt.  per  ft   1.12  lbs. 

For  1  in.  inside  diam.,  wt.  per  ft   1.67  lbs. 

For  2  in.  inside  diam.,  wt.  per  ft   3.66  lbs. 

For  2V4  in.  inside  diam.,  wt.  per  ft   ~>.~7  lbs. 

For  3  in.  inside  diam.,  wt.  per  ft   7.r>4  lbs. 

For  :iVz  in.  inside  diam.,  wt.  per  ft   9.05  lbs. 

For  4  "  in.  inside  diam.,  wt.  per  ft  10.72  lbs. 


Connections  shall  be  made  to  the  main  pipe 
line  by  means  of  a  standard  water  pipe  clamp 


tractor  shall,  at  his  own  expense,  re-excavate 
such  portion  in  order  to  make  good  said  de- 
fects. 

Measurements  for  the  estimate  of  pipe  will 
be  taken  along  the  top  of  the  pipe  in  a  ver- 
tical plane  passing  through  its  axis;  includ- 
ing all  gate  valves  and  standard  specials,  but 
omitting  all  special  castings.  Payment  for 
cast  iron  pipe  will  be  in  full  for  furnishing 
and  laying  the  pipe,  and  all  standard  specials 
shown  on  the  plans,  and  shall  also  include  all 
trenching,  jointing,  backfilling,  restoring  the 
street  surface,  relaying  of  paving  or  planking, 


dered  by  the  City  Engineer,  will  be  paid  for 

at  the  rate  bid  for  "Extra  Excavation"  per 
cubic  yard. 

GALVANIZED  IRON  PIPE. 

The  pipe  shall  be  standard  size,  guaranteed 
wrought  iron  pipe,  galvanized,  full  weight, 
and  equivalent  in  quality  in  every  respect  to 
the  pipe  manufactured  by  A.  M.  Byers  &  Co., 
Pittsburg.  All  pipe  above  VA  in.  internal  di- 
ameter must  be  lap  welded.  All  pipe  less 
than  and  including  IV4  in.  inside  diameter  may 
be  butt  welded.  No  steel  pipe  will  be  ac- 
cepted.    The   weights   must   not  vary  more 


with  threaded  outlet.  When  possible  con- 
nection shall  be  made  to  the  main  line  at  a 
tapped  plug.  All  threads  of  screw  connec- 
tions are-  to  be  unbroken  and  cut  full  depth. 
Before  connections  are  made  threads  are  to 
be  well  covered  with  steamfitters'  cement.  The 
pipe  is  to  be  laid  with  a  cover  of  not  less  than 
2  ft.  All  galvanized  iron  pipe  when  laid  shall 
be  tested  by  hydraulic  pressure  to  300  lbs.  per 
sq.  in.  Payment  for  galvanized  iron  pipe  will 
include  all  trenching  and  filling,  necessary 
bushings,  clamps,  fittings  and  all  labor  neces- 
sary to  place  in  position. 
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GATE  VALVES. 

All  gate  valves  shall  be  iron-bodied,  bronze- 
mounted,  two-faced,  wedge  valves  of  some 
standard  make.  All  valves  shall  be  equal  to 
those  made  by  the  Rensselaer  Manufacturing 
Co.,  of  Troy,  N.  Y.  If  required,  detail  plans 
of  the  valves  proposed  to  be  used  shall  be 
submitted  to  the  City  Engineer  for  his  ap- 
proval. Valves  and  seat  rings  shall  be  of 
composition  metal,  and  valve  stems  of  phos- 
phor bronze,  of  some  approved  proportions. 
All  valves  shall  satisfactorily  stand  a  pressure 
of  300  lbs.  per  sq.  in.,  both  when  closed  and 
when  open,  and  the  contractor  shall  be  re- 
quired to  furnish  a  certificate  of  such  test  for 
each  valve  used.  All  valves,  except  by-pass 
valves,  shall  stand  erect  unless  otherwise 
shown.  By-pass  valves  shall  lie  on  their  sides. 
All  valves  shall  be  provided  with  a  nut  for  a 
wrench,  and  shall  open  by  turning  to  the  left, 
and  shall  have  an  arrow  indicating  the  direc- 
tion of  opening. 

All  gate  valves  having  a  larger  diameter 
than  14  ins.,  shall  be  provided  with  a  bevel 
gear  and  from  2  to  4-in.  by-pass,  according 
to  the  diameter  used. 

Payment  for  gate  valves  will  include  the 
cost  of  the  valves,  together  with  all  material 
and  labor  necessary  for  setting  in  place. 

DISTRICT  GATE  VALVES. 

The  district  valves  are  to  have  a  chain  of 
approved  pattern  and  hand  wheel.  The  chain 
will  have  a  ring  which  shall  be  around  one 
of  the  gland  bolts ;  the  links  of  the  chain  are 
to  be  such  that  a  lock  can  be  passed  through 
any  one,  fastening  two  together,  so  as  to  pre- 
vent any  turning  of  the  valve  hand  wheel. 
The  entire  valve,  wheel  and  chain  are  to  be 
painted  two  coats  of  pure  lead  paint,  color 
bright  scarlet,  and  then  varnished  as  ap- 
proved. 

BRICK   VALVE  CH AMEERS. 

Where  shown  on  the  plans,  or  where  di- 
rected by  the  City  Engineer,  gate  valves  shall 


special  castings  as  specified  elsewhere  in  these 
specifications  under  the  heading  of  "Standard 
Specials"  or  "Special  Castings." 

Valve  chambers  with  reinforced  concrete 
covers  will  be  designated  as  large  valve  cham- 
bers, and  will  be  paid  for  at  the  rate  bid  for 
"Large  Brick  Valve  Chambers."  Other  valve 
chambers  will  be  designated  as  small  brick 
valve  chambers,  and  will  be  paid  for  at  the 
rate  bid  for  "Small  Brick  Valve  Chambers." 
The  price  will  not  include  the  4-in.  sewer  pipe 
drain,  which  will  be  paid  for  at  the  rate  bid 
per  linear  foot  in  place  for  "Four-inch  Sewer 
Pipe  Drains." 

CAST  IRON  VALVE  BOXES. 

All  gate  valves,  except  where  they  are  en- 
closed in  brick  chambers  or  wooden  boxes, 
shall  be  protected  by  an  adjustable  cast  iron 
valve   box.   provided   with   a   suitable  cover 


main  pipe.  Each  branch  shall  be  provided 
near  the  hydrant  with  an  auxiliary  gate  valve 
placed  vertically  and  provided  with  a  suitable 
cast  iron  valve  box.  This  gate  valve  shall 
conform  to  the  foregoing  specifications.  All 
hydrants  and  auxiliary  gate  valves  shall  have 
flanged  ends. 

Hydrants  must  have  a  waste  orifice  for 
draining  them,  so  located  and  designed  that 
when  all  hose  and  steamer  ports  are  closed 
and  the  main  valve  slightly  opened,  water 
will  be  forced  through  the  waste  orifice  un- 
der pressure.  The  waste  orifice  shall  have  a 
suitable  threaded  connection  for  attaching  a 
drain  pipe. 

The  cast  iron  tees  for  hydrant  connections 
are  to  have  lugs  cast  on  the  outlet  for  the  in- 
sertion of  rods  to  tie  the  hydrant  to  the  main. 
A  cast  iron  hub  and  flange  connection,  made 
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Fig.  58    Standard  Test  Pieces. 


Fig.  59 — Hydrant  Shackle. 


be  enclosed  in  brick  chambers  provided  with 
a  cast  iron  frame  and  cover,  as  shown  on 
standard  detail  plans.  When  directed  by  the 
City  Engineer,  valve  chambers  shall  be  con- 
nected to  the  sewer,  or  other  suitable  outlet, 
by  a  4-in.  sewer  pipe  drain,  the  labor  and  ma- 
terial for  which  shall  conform  in  all  respects 
to  the  standard  city  specifications  for  pipe 
sewers. 

The  brick  used  shall  be  of  a  good  qualify, 
BOUnd  and  hard  burned,  and  shall  be  laid  in 
Portland  cement  mortar,  mixed  3  parts  by 
volume  of  clean  sand  to  1  part  by  volume  of 
cement. 

The  concrete  to  be  used  in  the  base  and 
cover  is  specified  elsewhere  in  these  specifica- 
tions under  the  heading  "Concrete."  (Engi- 
neering and  Contracting,  July  19,  1911.) 

The  reinforcing  material  to  be  used  shall 
be  mild  iteel  of  an  ultimate  strength  of  65,000 
to  85,000  lbs.  per  sq.  in.  and  an  elastic  Itmit 
oi  nol  less  than  one-half  the  ultimate  strength, 

(  asl  iron  covers  shall  be  provided  of  (Jc- 
ligfl  and  size  as  shown  in  the  detail  drawings, 
and  al'o  .1'  designated  in  tin-  bill  of  material. 
Thev  lhall  conform  in  quality  of  material, 
coating,   marking   and   all   other   respects  to 


and  of  a  design  satisfactory  to  the  City  Engi- 
neer. All  valve  boxes  shall  be  coated  as  spe- 
cified above  for  cast  iron  pipe. 

WOODEN  VALVE  BOXES. 

Where  shown  on  the  plans,  or  where  di- 
rected by  the  City  Engineer,  gate  valves,  in- 
cluding district  gate  valves,  shall  be  protected 
by  a  wooden  box,  constructed  of  8-in.  lum- 
ber and  made  in  conformity  with  the  standard 
drawings,  unless  otherwise  shown  on  the 
plans. 

HYDRANTS. 

Hydrants  shall  be  located  as  shown  on 
plans.  They  shall  be  of  some  standard  make, 
at  least  equal  to  those  made  by  the  Rensse- 
laer  Manufacturing  Co.  If  required,  detail 
plans  shall  he  submitted  to  the  City  Kngincer 
(oi  approval.     All   hydrants   shall  have 

bronzi  mountings,  and  be  so  arranged  that 
all  working  parts  can  be  removed  without 
digging  around  or  disturbing  the  barrel.  Thev 
shall  In  set  in  1  bed  of  broken  stone  or  coarse 
gravel.  Hydrants  shall  be  connected  to  the 
main  with  a  section  of  cast  iron  pipe,  which 
shall  conform  both  in  material  and  laying  to 
the   requirements   of   these   specifications  for 


in  accordance  with  standard  drawings,  is  to 
be  bolted  onto  each  auxiliary  hydrant  gate 
valve.  Hydrants  are  to  be  shackled  to  the 
main  pipe  by  two  iron  rods  attached  at  one 
end  to  lugs  cast  on  the  outlet  tee  in  the  main 
pipe  and  at  the  other  end  to  lugs  cast  on  the 
hub  and  flange  connection  mentioned  in  the 
paragraph  last  above.  The  price  of  these  rods, 
together  with  all  nuts  necessary  to  attach 
them,  is  to  be  included  in  the  price  bid  for 
pipe  for  hydrant  connections.  These  rods 
are  to  be  painted  with  two  coats  of  P.  &  B. 
paint. 

The  dimensions  and  details  shall  be  as  fol- 
lows : 


Inside  diameter  of  east  iron  pipe 

hydrant  connection    6  tns.  Sins. 

Inside  fllameter  of  stand  pipe,  not 

less  than    7  Ins.       9  Ins. 

Depth  lielow  sidewalk   3ft.         3  ft. 

Diameter  of  valve  opening,  not 

leu  than    :.  Ins.    6'j  ins. 

Size  of  auxiliary  hi'Ic  vnlvt   ti  Ins.       S  Ins. 

Number  >ind  size  of  nozzles 


J  2— 2%  Ins.  :t  2Uj  ins. 
(  1—4    Ins.    1—4  ins. 

Size  of  vnlvc  nut  fi-sldod  as  per  templet 

Number  "T  nozzle  threads  per  In.  • 
Diameter  lit   top  of  threads,  hose 
nozzles    * 
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Diameter    at    top     of  threads, 

steamer  nozzles    * 

Diameter  of  shackle  rods  %  in.        1  in. 

*Per  samples  furnished  by  City  Engineer. 

That  portion  of  hydrants  below  the  surface 
of  the  ground  shall  be  thoroughly  repainted 
with  "P.  &  B."  or  some  other  preparation  ap- 
proved by  the  City  Engineer.  The  portion 
above  the  ground  shall  be  repainted  with  two 
coats  of  dark  green.  The  paint  above  the 
ground  to  be  applied  after  the  hydrants  are 
set  and  tested. 

Hydrants  shall  be  provided  with  an  inde- 
pendent valve  for  each  hoze  nozzle.  All  hy- 
drants shall  open  by  turning  to  the  left.  They 
shall  be  able  to  stand  a  pressure  of  300  lbs. 
when  the  hydrant  valve  is  closed,  and  of  300 
lbs.  when  the  valve  is  open. 

Payment  for  hydrants  will  be  in  full  for 
the  hydrant  proper,  the  auxiliary  gate  valve 
and  valve  box,  the  hub  and  flange  casting,  all 
bolts,  nuts  and  gaskets,  laying,  jointing,  and 
setting  thereof  in  place,  including  all  excava- 
tion and  refilling,  and  all  other  materials  and 
labor  necessary  for  a  finished  result,  but  will 
not  include  the  tee  on  the  main  line. 

When  the  auxiliary  gate  valve  is  provided 
with  a  brick  chamber,  in  place  of  the  cast 
iron  valve  box,  the  sum  of  $4.00  will  be  de- 
ducted from  the  bid  price  of  each  hydrant. 

"Hydrant  connections"  will  be  paid  for  at 
the  rate  bid  therefor  per  linear  foot,  and  such 
payment  to  be  in  full  for  furnishing,  laying, 
jointing,  and  all  other  material  and  labor 
necessary  for  the  completed  result.  "Hy- 
drant connections"  will  be  measured  from 
socket  of  tee  on  main  line  to  socket  of  hub 
and  flange  casting  at  hydrant. 

RESETTING  EXISTING  HYDRANTS. 

Where  shown  on  the  plans  or  when  di- 
rected by  the  City  Engineer  existing  hydrants 
are  to  be  reset.  The  work  will  conform  in 
all  respects  to  the  specifications  for  setting 
hydrants  as  mentioned  elsewhere  in  these 
specifications.  Where  existing  hydrants  are 
blocked  to  the  main  line  the  same  method 
will  be  used  in  resetting  unless  it  is  found 
necessary  in  the  judgment  of  the  City  Engi- 
neer to  shackle  them,  in  which  case  some  ap- 
proved form  of  shackling  to  the  main  line 
with  iron  rods  will  be  used.  Payment  for  re- 
setting of  hydrants  will  include  all  labor  and 
material  necessary  to  place  and  connect  the 
hydrant  in  its  new  position,  but  will  not  in- 
clude new  shackle  rods  or  new  pipe  for  hy- 
drant connections,  which  will  be  paid  for  at 
the  rate  bid  for  "Shackle  Rods"  and  "Hydrant 
Connections,"  as  mentioned  elsewhere  in 
these  specifications. 

HYDRANT  DRAINS. 

When  ordered  by  the  City  Engineer,  waste 
orifices  of  hydrants  are  to  be  connected  to 
the  sewer  or  other  outlet,  by  galvanized 
wrought  iron  pipe  of  size  as  called  for.  It  is 
to  conform  in  all  respects  to  the  requirements 
for  "Galvanized  Iron'  Pipe,"  as  specified  else- 
where in  these  specifications. 

Payment  for  hydrant  drains  will  be  in  full 
for  furnishing  and  laying  the  pipe,  including 
all  trenching,  back-filling,  fittings  and  all  la- 
bor necessary  to  place  in  position. 

HYDRANT  EXTENSIONS. 

All  two-flanged  extensions,  such  as  vertical 
extensions  in  the  barrel  of  hydrants,  or  hori- 
zontal extensions  between  the  hydrant  and 
auxiliary  gate  valve,  shall  conform  in  quality 
of  material,  coating,  marking  and  all  other  re- 
spects  to   special  castings  as  specified  else- 


where in  these  specifications  under  the  head- 
ing of  "Standard  Specials"  or  "Special  Cast- 
ings." In  all  cases  the  contractor  must  see 
that  the  drilling  in  flanges  of  extensions  will 
fit  the  drilling  in  the  flanges  of  hydrant  bar- 
rels or  gate  valves,  as  the  case  may  be,  and  in 
no  case  will  the  city  be  responsible  for  any 
error  in  these  drillings.  The  length  of  the 
vertical  extensions  will  be  determined  after 
the  hydrant  is  in  place.  All  vertical  hydrant 
extensions  will  be  paid  for  at  the  rate  bid  for 
"Vertical  Hydrant  Extensions"  per  pound  in 
place,  and  the  price  so  bid  will  include  all 
machine  work,  extension  of  hydrant  rods, 
bolts,  nuts,  washers  and  gaskets.  All  hori- 
zontal hydrant  extensions  will  be  paid  for  at 
the  rate  bid  for  "Horizontal  Ilyrant  Exten- 
sions" per  pound  in  place,  and  the  price  so 
bid  will  include  all  machine  work,  bolts,  nuts, 
washers  and  gaskets. 

STEEL  PIPE. 

Chemical  and  Physical  Properties. — Steel 
shall  be  made  by  the  open-hearth  process.  For 
the  purposes  of  this  specification  it  shall  be 
divided  into  three  classes,  namely,  steel  for 
plates,  steel  for  rivets,  and  steel  for  castings, 
which  shall  conform  to  the  following  limits  in 
chemical  and  physical  properties,  Table  II : 

For  plates  more  than  %  in.  in  thickness  a 
deduction  of  one  shall  be  made  from  the 
specified  percentage  of  elongation  for  each  Vs 
in.  in  thickness  above  %  in.  For  plates  less 
than  5/16  in.  in  thickness  a  deduction  of  2Vz 
shall  be  made  from  the  specified  percentage 
of  elongation  for  each  1/16  in.  in  thickness 
below  5/16  in.  The  standard  tensile  test 
specimen  of  8-in.  gaged  length,  as  shown  in 
Figure  59,  herewith,  shall  be  used  to  deter- 
mine the  physical  properties  of  steel  for  plates 
as  above  specified.  The  bending  test  speci- 
mens shall  be  cut  lengthwise  and  crosswise 
from  the  sheets.  Rivet  rounds  shall  be  tested 
of  full  size  as  rolled.  Test  specimens  for 
steel  castings  shall  be  of  the  form  shown  in 
Figure  60,  herewith,  they  shall  be  cut  cold 
from  the  sink  heads  of  one  or  more  castings 
from  each  melt,  or  from  coupons  cast  for  the 
purpose. 

Steel  for  Lock  Bars. — The  steel  for  lock 
bars  shall  be  a  steel  which  experience  has 
shown  to  be  adapted  to  the  work  intended ; 
it  shall  be  equal  in  quality  to  the  steel  speci- 
fied for  rivets  and  shall  be  subjected  to  the 
same  tests.  It  shall  be  of  a  quality  which  will 
stand  cold  rolling  and  working. 

Punching,  Tests. — The  specimens  for  punch- 
ing tests  shall  be  1%  ins.  wide  and  not  less 
than  10  ins.  long;  a  row  of  not  less  than  eight 
holes,  %  in.  in  diameter,  spaced  \xk  ins. 
between  centers,  shall  be  punched  while  the 
plate  is  cold,  without  causing  any  cracks. 

Drifting  Tests. — Specimens  for  drifting 
tests  shall  be  3  ins.  wide  and  not  less  than  5 
ins.  long;  not  less  than  two  holes,  %  in.  in 
diameter ;  spaced  to  2  ins.  between  centers, 
and  1%  ins.  from  the  edges,  shall  be  punched 
and  then  enlarged  cold  by  blows  from  a  sledge 
hammer  upon  a  dri-fting  pin,  until  said  holes 
are  at  least  1%  ins.  in  diameter,  without  caus- 
ing any  cracks. 

Additional  Tests. — The  plates  must  also  ad- 
mit of  cold  hammering  and  of  scarfing  to  a 
fine  edge  at  the  laps  without  cracking.  The 
test  pieces  must  furthermore  stand  quench- 
ing, forging  and  other  tests  as  may  suffice  to 
exhibit  fully  the  temper,  soundness  and  fitness 
for  use  of  the  material.  The  failure  of  said 
test   specimens   when   taken   at    random,  as 


Steel  for 
Rivets. 
0.04% 
0.04% 
0.20% 
0.50% 
45,000-55,000 


Steel  for 
Castings. 
0.05% 
0.05% 


60.000-65.000 


TABLE  n. 

Steel  for 
Plates. 

Phosphorus  shall  not  exceed   0.04% 

Sulphur  shall  not  exceed   0.04% 

Carbon  shall  not  exceed   0.20% 

Manganese  shall  not  exceed   0.50% 

Ultimate  tensile  strength,  lbs.  per  sq.  in   52,000-62,000 

Yield  point  in  lbs.  per  sq.  in.  shall  not  be  less  than,  tensile  strength 

%  ultimate 

Elongation,    whe;.    measured    longitudinally,  shall 

not  be  less  than   26%  in  8  in. 

When  measured  transversely,  shall  not  be  less  than    22%  in  S  in. 
Reduction  of  area  shall  not  be  less  than   50% 

Cold  bend  without  fracture  )        180°  flat 

Quench  bend  without  fracture  ) 

Character  of  fracture   Silky 


tensile  strength  tensile  strength 
%  ultimate        %  ultimate 


28%  in  : 
50% 
180 


18%  in  2  in. 


flat 


Silky 


30% 
90°  about 
diameter  of  3 
times  thickness 
Silky  or  fine 
granular 


aforesaid,  from  the  finished  product  o.f  any 
heat  or  melt,  to  conform  with  any  or  all  of 
the  above  stipulated  requirements,  will  be- 
sufficient  cause  for  the  rejection  of  the  en- 
tire product  of  such  heat  or  melt. 

Perfect  Plates. — The  plates  shall  be  free 
from  laminations,  cinders,  and  any  other  sur- 
face defects.  They  shall  be  fully  up  to  the 
required  thickness  at  the  edges,  and  any 
plates  which  shall  be  found  to  be  more  than 
5  per  cent  short  of  the  required  thickness  at 
any  point  shall  be  rejected.  Not  over  5  per 
cent  of  the  plates  shall  be  short  of  the  full 
required  thickness  at  any  point.  The  plates 
must  be  rolled  flat  and  sheared  as  accurately 
as  possible,  and  must  in  all  respects  be  in 
good  merchantable  condition. 

Inspection  of  Manufacture. — The  City  Engi- 
neer, or  his  representatives,  shall  have  the 
right  at  all  times  to  inspect  the  manufacture 
of  any  and  all  sheets  or  plates  and  all  work 
connected  therewith,  and  the  contractor  must 
furnish  free  of  charge  all  necessary  appliances 
to  the  City  Engineer  for  the  proper  perform- 
ance of  his  duty  in  carrying  out  the  require- 
ments of  these  specifications. 

Rejection. — Failure  of  specimens  to  fully 
and  satisfactorily  conform  with  the  require- 
ments of  these  specifications  when  subjected 
to  the  tensile,  punching,  bending,  drifting, 
chemical  and  other  tests  required,  or  to  any 
of  said  tests,  shall  be  followed  by  the  rejec- 
tion of  the  entire  heat  or  melt  from  which 
the  samples  were  obtained.  Should  any  sheet 
or  plate  show  defect  during  the  process  of 
punching,  bending  and  riveting,  for  manufac- 
ture into  pipes,  it  shall  be  rejected,  notwith- 
standing the  test  pieces  from  the  heat  or  melt 
from  which  said  plates  were  manufactured 
mav  have  been  oreviously  satisfactorily  tested. 

Protection  of  Metal. — All  plates  and  rivets 
must  be  kept  free  from  rust,  and  be  kept  un- 
der cover  from  the  time  of  their  manufacture 
until  the  pipe  is  dipped  and  coated.  At  the 
place  of  manufacture  the  plates  must  be  load- 
ed under  cover  upon  suitable  covered  cars, 
satisfactory  to  the  City  Engineer  or  his  au- 
thorized representative.  They  must  at  no 
time  be  exposed  to  the  weather  or  to  moist- 
ure, and  must  be  delivered  under  cover  at  the 
pipe  shop.  In  case  of  accidental  rust,  either 
during  transportation  or  the  process  of  manu- 
facture, the  rust  must  be  removed  from  the 
plate  at  once  by  brushing  with  stiff  brush  and 
scrubbing  them  with  diluted  acid,  followed  by 
mopping  or  brushing  with  a  saturated  solu- 
tion of  soda  or  other  suitable  alkali  to  re- 
move the  acid.  This  must  be  continued  until 
the  rust  has  been  removed.  The  alkali  must 
then  be  washed  off  and  the  plates  be  thor- 
oughly dried. 

Manufacture  of  Pipe. — The  pipe  is  to  be 
riveted  pipe  or  of  the  type  known  as  "Lock 
Bar  Pipe,"  as  manufactured  by  the  East  Jer- 
sey Pipe  Co.  It  shall  be  manufactured  of 
plates  of  the  thickness  given  on  the  plans, 
and  shall  be  of  full  specified  internal  diam- 
eter at  the  small  end  of  the  sections.  Each 
section  of  pipe  as  shipped  shall  be  aoproxi- 
mately  thirty  feet  in  length  except  where 
shorter  sections  are  necessary  in  order  to 
produce  the  proper  angles  or  curves  in  grade 
or  alinement.  Longitudinal  seams  in  riveted 
pipe  shall  be  double  riveted  in  plates  %  in. 
and  less  in  thickness,  in  plates  over  %  in.  in 
thickness  they  shall  be  triple  riveted,  all  cir- 
cular seams  are  to  be  single  riveted. 

Shop  Riveting. — The  spacing  and  the  di- 
mensions of  rivets  shall  be  as  shown  in  Table 
III: 

Shop  riveting  must  be  done  with  hot  rivets 
by  steam,  compressed  air,  or  hydraulic  ma- 
chinery, capable  of  exerting  a  slow  pressure 
sufficient  for  the  formation  of  perfect  rivet 
beads.  The  rivet  holes  must  be  punched  from 
the  side  of  the  plate  which  is  to  be  placed  in 
contact  with  another,  and  all  burrs  caused  by 
the  punch  on  the  lower  side  of  the  plate  must 
be  removed  by  countersinking. 

Drifting. — No  excessive  drifting  will  be  al- 
lowed to  force  rivet  holes  to  coincide  at  any 
seam  or  lap.  and  all  plates  will  be  rejected 
in  which  the  said  holes  cannot  be  made  to  re- 
ceive a  rivet  of  the  specified  diameter  with 
such  slight  drifting  or  reaming  as  will  not, 
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TABLE  III. 


Distance 


Diameter 

 Long 

itudinal  Seam  

Number 

of  rivets 

Shop  test 

Thick- 

Diameter 

of 

Distance 

of  rivets, 

from 

Maximum 

pressure, 
pounds 

ness  of 

of  pipe, 

rivets, 

Pitch  of 

between 

No.  of 

circular 

edge  of 

head 

plate,  ins. 

ins. 

ins. 

rivets,  ins. 

rows,  ins. 

rows. 

seams. 

plate,  ins. 

in  ft. 

per  sq.  in. 

% 

42 

% 

2  1/16 

1  9/16 

2 

6S 

1  1/16 

262 

175 

V* 

36 

% 

2  1/16 

1  9 /16 

2 

56 

1  1/16 

306 

200 

% 

32 

% 

2  1/16 

1  9/16 

2 

52 

1  1/16 

345 

225 

V* 

30 

% 

2  1/16 
2  1/16 

1  9/16 

2 

48 

1  1/16 

367 

250 

Y4. 

24 

% 
% 

1  9/16 

2 

40 

1  1/16 

459 

300 

V* 

20 

2  1/16 

1  9/16 

2 

32 

1  1/16 

550 

350 

5/16 

42 

% 

2  7/16 

174 

2 

56 

1% 

320 

200 

5/16 

36 

% 

2  7/16 

1% 

2 

48 

1% 

373 

250 

5/16 

32 

% 

2  7/16 

1% 

2 

44 

1% 

420 

275 

5/16 

30 

% 

2  7/16 

1% 

2 

40 

1V4 

448 

300 

% 

42 

% 

2% 

2% 

2 

52 

1  7  16 
1  7/16 

387 

250 

% 
7/16 

36 

% 

2% 

2% 

2 

44 

450 

300 

42 

% 

3  5/16 

2 

52 

1  7/16 

485 

325 

Allowable  tension  in  plates,  14,000  lbs.  per  sq.  in.,  net  section;  allowable  shear  in  rivets,  S.000 
lbs.  per  sq.  in.;  allowable  bearing  of  rivets,  16,000  lbs.  per  sq.  in. 


in  the  opinion  of  the  City  Engineer,  materially 
reduce  the  strength  of  the  plate. 

Formation  of  Angles  and  Curves. — Where 
angles  and  curves  occur  in  the  alinement  and 
grade  of  the  pipe  line,  the  plates  .must  be  cut 
and  punched  to  the  required  lines  for  form- 
ing a  slight  oblique  angle  at  the  circular 
seams,  of  as  many  courses  as  may  be  needed 
to  produce  the  given  total  deflection,  or  curv- 
ature, in  each  locality.  Copies  of  shop  sheets 
to  be  furnished  the  City  Engineer  before 
manufacture  of  pipe. 

Calking. — As  soon  as  riveted,  the  pipe  shall 
be  properly  calked,  both  inside  and  outside, 
in  a  workmanlike  manner,  by  the  most  ap- 
proved pneumatic  machines ;  all  calking  to  be 
done  by  round-nosed  calking  tools,  no  split 
calking  being  allowed. 

Testing. — Each  section  of  pipe  after  com- 
pletion, and  before  coating,  shall  be  subjected 
to  a  hydrostatic  pressure  equal  to  IV2  times 
its  allowable  working  pressure.  The  pipe 
must,  during  said  test,  be  absolutely  free  from 
leaks  or  fractures. 

Cleaning. — Before  the  pipe  sections  are 
coated,  they  shall  be  thoroughly  cleaned  by 
the  sandblast  or  other  equally  efficient  means, 
so  as  to  show  in  all  parts  the  color  of  the 
metal. 

Coating. — Immediately  after  being  cleaned, 
and  before  any  discoloration  due  to  rusting 
has  begun,  the  pipe  shall  be  carefully  inspect- 
ed, and  upon  approval  by  the  City  Engineer, 
or  his  authorized  inspector,  shall  be  coated 
by  dipping  vertically,  in  what  is  known,  as 
the  "Pioneer  Mineral  Rubber  Pipe  Coating," 
or  the  "Sarco  Mineral  Rubber  Pipe  Coating," 
at  a  temperature  of  400°  F.,  the  pipe  having 
been  heated  to  the  same  temperature  as  the 
asphalt  bath.  The  pipe,  on  being  removed 
from  the  bath,  shall  present  a  thoroughly 
smooth  and  even  surface,  both  on  the  inside 
and  outside. 

Manholes. — Wherever  shown  on  the  profile, 
the  contractor  shall  place  on  the  steel  pipe 
manholes,  with  covers,  gaskets  and  bolts,  com- 
plete. The  openings  for  said  manholes  shall 
be  elliptical,  having  14  and  16  ins.  diameter, 
respectively.  The  joints  between  the  cover 
and  the  frame  must,  in  all  cases,  be  made 
water-tight  by  facing  the  abutting  surfaces 
and  inserting  a  suitable  gasket  of  sheet  cop- 
per or  lead. 

Air  Valves. — Air  valves  4  ins.  in  diameter 
are  to  be  placed  on  the  pipe  at  points  on  the 
line  as  indicated  on  the  profile.  The  valves 
are  to  be  of  the  pattern  known  as  the  "Cris- 
pin Automatic  Air  and  Vacuum  Valve,"  _  or 
some  other  approved  model,  with  '/i-in.  bibb. 
Cast  steel  branches  having  flanges  to  conform 
to  the  circumference  of  the  pipe  at  one  end, 
and  the  other  end  fit  the  flanges  of  the  valve, 
shall  be  used  for  attaching  them  to  the  pipe. 
Between  the  air  valves  and  the  casting  on  the 
pipe,  there  shall  be  placed  a  4-in.  double- 
flanged  gate  valve. 

Transportation.— The  pipes  and  specials,  on 
completion  at  the  shop,  shall  be  transported 
10  the  Rfle  of  ditch,  being  carefully  loaf  led  on 
cars,  wagons  or  trucks  with  skids  and  block 
ing  and  protected  from  chafing  by  chains  or 
ropei,  with  rubber  packing  or  other  soft  and 
vi'  ldint'  material  When  the  coating  has  been 
rubbed  "ft*  tVN  portion  of  the  pipe,  it  may  be 
repined  b\  "Pioneer  Mineral  Rubber  Field 
<  r.;.tmc."  '-r  "S.irco  Mineral  Rubber  Field 
Coating,"  or  such  other  material  as  may  be 


approved  by  the  City  Engineer.  All  dam- 
age or  indentation  of  the  pipes,  before  or  dur- 
ing the  laying  in  the  ditch,  must  be  repaired 
to  the  satisfaction  of  the  City  Engineer  or 
the  pipe  will  be  rejected.  Before  laying  of 
pipe  in  the  ditch,  the  coating  inside  and  out- 
side must  be  carefully  examined  and  re- 
paired, when  injured,  in  the  manner  above 
specified.  The  ends  of  each  length  must  then, 
for  a  distance  of  3  ins.,  be  carefully  scraped 
inside  and  outside,  and  the  coating  entirely 
removed  to  insure  a  perfect  contact  of  the 
metal. 

Field  Riveting. — All  field  rivets,  for  con- 
necting lengths  of  pipe,  attaching  specials, 
etc.,  shall  be  air  driven,  from  the  outside  of 
the  pipe.  Tools  for  "holding  on"  shall  be  op- 
erated by  compressed  air  and  shall  be  ap- 
plied inside  the  pipe.  All  field  joints  are  to 
be  calked  as  specified  under  "Calking"  above. 
As  soon  as  each  joint  is  calked  it  must  be 
cleaned  and  thoroughly  painted  with  the  field 
coating. 

As  the  work  on  the  pipe  progresses,  it  will 
be  examined  by  the  City  Engineer  and  under 
his  direction  the  pipe  shall  be  thoroughly 
cleaned,  and  all  sacks,  calking  tools,  stones, 
and  other  debris  accumulated  during  con- 
struction, must  be  removed.  All  defective 
calking  must  be  remedied,  imperfect  rivets 
replaced,  and  the  coating  renewed  where 
found  necessary. 

Hydrostatic  Tests. — After  the  pipe  has  been 
laid  in  the  trench,  it  must  be  plugged  at  the 
ends  and  tested  with  hydrostatic  pressure  in 
convenient  sections  of  such  length  as  the  City 
Engineer  may  direct,  to  50  lbs.  per  sq.  in.  in 
excess  of  the  pressure  to  which  it  will  be  sub- 
ject under  the  natural  working  conditions 
when  in  operation.  In  no  case  shall  the  test 
oressure  be  less  than  150  lbs.  per  sq.  in.  Calk- 
ing must  be  continued  until  the  pipe  is  tight  at 
this  pressure. 

The  contractor  must  find  his  own  ways  and 
means  of  furnishing  water  and  appliances  and 
material  for  testing,  and  the  caps,  plugs,  etc., 
necessary  for  closing  all  openings  in  the  pipe 
and  branches.  The  closing  of  said  openings 
must  in  all  cases  be  absolutely  tight  to  pre- 
vent filling  the  trench  with  water.  Should 
any  pipe,  special  or  appurtenance,  break  in 
making  said  test,  they  must  be  replaced  by 
the  contractor  at  his  own  expense. 

Trenching  and  Backfilling. — The  require- 
ments specified  under  "Trenching"  and  "Back- 
filling" for  Cast  Iron  Pipe  shall  be  held  to 
cover  the  same  operations  for  Steel  Pipe. 

Bidding  Formalities. — Bids  on  the  pipe  shall 
include  the  cost  of  supplying  the  materials  as 
specified,  free  from  all  charges,  and  must  in- 
clude the  cost  of  delivering  all  materials  along 
the  line  of  the  trench,  excavating  the  trench, 
backfilling,  putting  in  place,  making  all  con- 
nections and  supplying  materials  therefor,  dig- 
ging all  joint  holes,  and  in  every  way  putting 
the  pressure  pipe  into  proper  shape  for  per- 
manent use.  and  into  the  finished  condition 
contemplated  by  the  plans  and  specifications 

ADJUSTMENT  OF  WATER  MAINS. 

When-  shown  on  the  plan,  or  where  or- 
dered In  the  City  Engineer,  the  existing  water 
mains  are  to  he  adjusted  to  the  finished  grade 
of  tli*-  streets  Water  mains  to  be  adjusted 
for  grade  are  to  be  raised  or  lowered  in  such 
a  manner  and  by  such  means  as  will  not  in- 
terfere with  the  supply  of  water  to  consumers 
who  ma\  lie  connected  therewith.  Mains  are 
to  he  lowered,  or  raised,  without  turning  the 


water  out  of  same,  except  in  special  cases 
where  written  permission  of  the  City  Water 
Department  is  obtained.  As  soon  as  the  main 
is  adjusted  to  grade,  and  before  it  is  covered 
with  earth,  and  while  it  is  full  of  water  under 
full  service  pressure,  it  shall  be  carefully 
tested  for  leaks  by  the  City.  Leaks  shall  be 
carefully  stopped  in  a  workmanlike  manner. 

The  contractor  shall  give  24  hours'  notice 
to  the  City  Engineer's  Office  and  to  the  City 
Water  Department  before  he  commences  to 
adjust  any  section  of  water  mains,  and  he 
shall  not  proceed  with  the  work  until  he  has 
been  notified  by  each  department  that  he  may 
do  so.  The  City  Water  Department  will  fur- 
nish a  man  who  will  be  authorized  to  close 
and  open  gate  valves  and  service  cocks,  and 
in  no  case  shall  the  contractor  open  or  close 
gate  valves  or  service  cocks.  Service  con- 
nections will  be  cared  for  by  the  City  Water 
Department^  and  their  adjustment  will  not  be 
a  part  of  this  contract. 

Water  mains  to  be  adjusted  will  be  paid  for 
at  the  rate  bid  therefor  per  linear  foot,  and 
the  price  so  bid  shall  include  the  cost  of  mak- 
ing any  adjustments  as  shown  on  the  plans 
for  this  improvement,  and  the  price  so  bid 
shall  include  all  excavation,  labor,  supervision, 
testing,  the  furnishing  of  all  necessary  block- 
ing and  other  material  necessary  to  secure  the 
finished  result;  and  shall  include  also  the  ad- 
justment of  all  gate  valves  and  valve  boxes 
and  other  appurtenances  except  hydrants. 

Should  the  City  Engineer  order  any  addi- 
tional adjustments  of  water  mains,  the  same 
will  be  paid  for  per  linear  foot  at  the  rate  bid 
for  "Additional  Adjustment  of  Water  Mains 
for  each  six  inches  of  depth,"  and  the  price 
so  bid  shall  be  in  full  for  any  additional  ad- 
justment caused  by  change  of  grade  or  other 
cause.  In  estimating  this  additional  adjust- 
ment, the  average  difference  between  the  final 
position  of  the  pipe  and  the  position  as  shown 
on  the  plan  will  be  taken.  If  the  average  ad- 
justment for  any  section  is  6  ins.  or  less,  the 
actual  number  of  linear  feet  in  the  section  will 
be  allowed  for;  if  the  average  adjustment  is  1 
ft.  or  less,  but  more  than  6  ins.,  twice  the 
actual  number  of  linear  feet  in  the  section  will 
be  allowed  for,  etc. 

In  all  work  connected  with  the  adjustment 
of  water  mains,  the  quality  of  work  and  ma- 
terial shall  conform  to  the  City  of  Seattle 
standard  specifications. 

The  Board  of  Public  Works  reserves  the 
right  to  have  the  City  Water  Department  ad- 
just all  water  mains,  hydrants,  etc.,  or  to  re- 
quire the  contractor  to  make  such  adjust- 
ments at  the  rate  bid  therefor. 

Should  the  Board  of  Public  Works  direct 
that  the  Water  Department  adjust  any  water 
main  or  hydrant,  then  the  contractor  shall  pay 
into  the  City  Treasury,  to  the  credit  of  the 
Water  Fund,  such  a  sum  of  money  as  is 
equal  to  the  actual  cost  of  the  work  per- 
formed by  the  Water  Department.  The  con- 
tractor will  in  that  case  be  allowed  such 
amount  on  his  final  estimate. 

MISCELLANEOUS  ITEMS. 

Connections  to  Existing  Mains. — All  con- 
nections of  water  mains  in  use  will  be  made 
by  the  City  Water  Department.  Any  crosses 
or  other  special  required  to  be  inserted  in  any 
main  already  in  use  shall  be  furnished  by  the 
contractor  and  set  by  the  City  Water  De- 
partment The  contractor  shall  furnish  the 
specials,  as  shown  on  the  plans,  and  all  other 
material  required,  and  shall  make  all  neces* 
sary  excavations  at  his  own  expense.  The 
labor  of  cutting  and  inserting  the  special  will 
he  performed  by  the  City  Water  Department. 
The  contractor  shall  give  at  least  twenty-four 
hours'  notice  when  the  service  of  the  Water 
Department  is  required.  The  City  Water  De- 
partment w'll  charge  the  contractor  for  this 
labor,  and  the  amount  so  charged  shall  be  pnid 
into  the  City  Treasurv.  to  the  credit  of  the 
Water  Fund.  The  amount  so  paid  by  the  con- 
tractor will  be  returned  to  him  in  the  esti- 
mates. 

Service  Connections. — As  soon  as  the  sec- 
lion  satisfactorily  stands  the  required  test,  the 
Water  Department  will  make  any  service  con- 
nections or  changes  of  connection  required. 
The  contractor  will  leave  open  the  section  of 
trench  until  such  connections  have  been  made, 
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except  at  street  crossings  and  where  back- 
filling is  specially  directed  by  the  City 
Engineer. 

For  the  purpose  of  supplying  consumers 
with  water,  it  is  understood  and  agreed  that 
the  City  of  Seattle  shall  have  the  right,  at 
such  time,  or  times,  and  at  such  place  or 
places,  as  the  Board  of  Public  Works  may 
elect,  during  the  progress  of  the  improve- 
ment, to  attach  corporation  cocks  to  the  main 
or  mains  to  be  constructed  hereunder,  and 
the  attaching  of  any  such  corporation  cock  or 
cocks  shall  not  be  construed  as  an  acceptance 
by  the  City  of  Seattle  of  any  part  of  the 


work  to  be  performed  under  this  contract. 

Removal  of  Old  Pipe. — The  contractor  will 
be  required  to  give  proper  care  and  protec- 
tion, during  construction,  to  any  water  pipes 
or  mains  in  use.  As  soon  as  service  connec- 
tions have  been  made  all  the  old  pipe  will  be 
taken  up  and  removed  by  the  Water  Depart- 
ment. When  the  old  pipe  docs  not  come  in 
the  same  trench  as  the  new  pipe  the  entire 
work  of  digging  up,  taking  out  and  removing 
such  old  pipe  and  back-filling  will  be  per- 
formed by  the  Water  Department.  When  it 
does  come  in  the  same  trench  all  excavation 
and  back  filling  shall  be  performed  by  the  con- 


tractor, when  directed  by  the  City  Engineer. 

Maintenance  of  Roadway. — After  the 
trenches  have  been  flushed,  and  before  the 
final  release  of  the  contract,  the  street  sur- 
face shall  be  restored  and  any  surplus  earth 
removed.  In  all  cases  the  contractor  shall 
maintain  the  roadway  over  the  water  main 
constructed  for  a  period  of  30  days  after  the 
acceptance  of  the  water  main  by  the  Board  of 
Public  Works,  and  in  no  case  will  the  30  per 
cent  of  the  total  amount  of  the  City  Charter 
be  paid  to  the  contractor  until  the  roadway 
shall  have  been  leveled  or  surfaced  to  the 
satisfaction  of  the  City  Engineer. 


DRAINAGE    AND    IRRIGATION  SECTION 


Methods   and   Cost   of  Constructing 
Main  Canals  and  Laterials  for  the 
Willow  River  Land  and  Irri- 
gation Project  in  Malheur 
County,  Oregon. 

BY    H.   L.  DICKERSON*. 

The  total  length  of  main  canals  and  laterals 
constructed  to  date  for  the  irrigation  of  the 
lands  embraced  in  the  Willow  River  Land  & 
Irrigation  Company's  Project,!  in  Malheur 
C  ounty,  Oregon,  aggregate  approximately  60 
miles,  the  capacities  varying  from  250  to  5 
sec.  ft.  A  general  map  of  the  project  is 
shown  by  Fig.  1.  The  total  quantity  of  mate- 
rial moved  in  the  excavation  of  these  canals 
is  400,000  cu.  yds.,  practically  all  of  which 
was  done  by  grading  outfits. 

Water  is  diverted  from  Willow  Creek  into 
the  main  high  line  canal  about  6  miles  north 
01'  Brogan,  by  means  of  a  low  rock  and  earth 
fill  dam,  the  intake  works  consisting  of  a 
concrete  lined  tunnel  4  ft.  wide  by  5  ft.  high, 
300  ft.  long,  and  a  wooden  flume  250  ft.  long. 
This  structure  is  being  replaced  by  a  con- 
crete dam  162  ft.  long  which  will  divert  the 
water  directly  into  the  canal,  thus  doing  away 
with  the  tunnel  and  flume.  To  serve  the 
lands  on  the  east  side  of  the  river,  another 
diversion  is  made  about  one-quarter  mile 
north  of  Brogan  into  the  North  Side  Canal, 
by  means  of  a  small  rock  and  earth  darn. 

The  water  diverted  into  the  main  high  line 
canal  is  carried  along  the  side  of  the  canyon 
a  distance  of  about  5  miles,  where  approxi- 
mately 200  sec.  ft.  is  conveyed  across  the  val- 
ley into  an  equalizing  reservoir,  by  a  wood 
stave  inverted  syphon,  the  high  line  canal  be- 
ing reduced  in  section  and  continuing  for  a 
distance  of  about  10  miles  in  order  to  serve 


tunnel  405  ft.  long,  of  horseshoe  shape,  4  ft.  cated  on  the  west  bluff  of  Willow  River  Can- 
in  finished  diameter,  with  a  capacity  of  200  yon  on  a  very  rocky  and  uneven  slope  averag- 
ing 30°,  Fig.  2.  When  it  was  proposed  to 
construct  this  canal,  there  was  an  old  canal 
along  the  present  location,  3%  ft.  wide  on 
the  bottom  and  3  ft.  deep  from  top  of 
bank,  with  an  upper  inside  slope  of  ¥2  to 
1.  and  a  lower  inside  slope  of  2  to  1.  This 
canal  was  very  irregular  in  section.  Its  the- 
oretical capacity  was  50  sec.  ft.,  but  owing  to 
the  extremely  porous  nature  of  the  material 
through  which  it  was  excavated,  and  its  ir- 


Fig.  1 — Map  of  Canal  System  Willow  River 
Land  and  Irrigation  Project,  Oregon. 

sec.  ft.,  and  is  distributed  onto  the  lands 
through  the  main  low  line  canal  and  laterals. 

The  principal  items  of  interest  entering  into 
the  construction  of  the  distribution  system 
are:  (.1)  the  enlargement  and  lining  with 
concrete,  of  17,577  lin.  ft.  of  canal  on  steep 
side  hill.     (2)  The  erection  of  2,520  lin.  ft. 
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Fig.  2 — View  of  Concrete  Lined  Canal. 


a  small  acreage  above  the  main  low  line 
canal.  The  water  delivered  to  the  equalizing 
reservoir  is  released  through  a  concrete  lined 


tEngineering-Contracting,  July  19,  1911. 
•Secretary,  Jas.  A.  Green  &  Co.,  Engineering- 
Construction,  226  La  Salle  St.,  Chicago. 


of  No.  192  Maginnis  Steel  flume  on  the  main 
high  line  canal.  (3)  The  erection  of  a  wood 
stave  syphon  line  6,047  ft.  long,  inside  di- 
ameter 46  ins. 

Concrete  Canal  Lining. — The  portion  of  the 
main  high  canal  lined  with  concrete  is  lo- 


regularity,  it  was  impossible  to  run  more  than 
5  sec.  ft.  through  it.  As  it  was  necessary  to 
deliver  a  much  larger  quantity  of  water,  it 
was  decided  to  enlarge  and  line  this  old  canal 
with  concrete. 

The  trimming  up  and  enlarging  was  all  done 
by  hand,  material  being  either  wasted  or  used 
to  build  up  the  lowei  bank,  the  completed  sec- 
tion being  7  ft.  8  ins.  wide  on  the  bottom  and 
4  ft.  3  ins.  deep  with  slopes  ¥2  to  1.  For  about 
25  per  cent  of  the  entire  distance  it  was  neces- 
sary to  build  up  the  lower  bank,  in  some 
places  putting  in  concrete  piers  to  support  the 
wall,  and  in  others  building  up  the  bank  en- 
tirely of  stone.  The  standard  concrete  sec- 
tion was  7  ft.  wide  on  bottom,  vertical  height 
4  ft.  3  ins.,  slopes  %  to  1,  the  concrete  lining 
being  4  ins.  thick  both  on  the  bottom  and 
side  walls.  The  finished  canal  has  a  the- 
oretical capacity  of  245  sec.  ft.  The  concrete 
lining  is  not  uniform  in  thickness  as  it  was 
found  much  easier,  and  less  expensive,  to  fill 
in  the  uneven  places  with  concrete  than  to 
trim  and  build  the  banks  up  to  true  section. 

Sand  and  gravel  for  concrete  were  obtained 
at  various  points  along  the  river,  and  were 
hauled  and  stored  at  fifteen  different  yards 
along  the  foot  of  the  slope,  the  average*  haul 
being  half  a  mile.  The  gravel  secured  was 
a  uniform  mixture  of  about  the  right  propor- 
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tions  so  that  it  was  not  necessary  to  screen 
it.  Cement  was  hauled  and  stored  at  the 
yards,  the  average  haul  being  about  3  miles. 


Water  for  mixing  was  secured  by  allowing  it 
to  run  down  the  completed  canal,  and  carrying 
it  ahead  to  the  work  through  a  1  -in.  iron  pipe. 

At  each  yard  a  track,  consisting  of  12-lb. 
raiis.  was  laid  up  the  side  hill,  usually  on 
trestles,  the  cement  and  gravel  being  hoisted 
up  these  inclines  in  1  cu.  yd.  steel  cars  with 
an  American  hoisting  engine  and  delivered 
to  the  mixing  board,  which  was  set  up  over 
the  canal  on  tracks.  The  first  of  these  tram- 
ways was  40  ft.  high  and  the  last  one  200  ft. 
above  the  bottom  of  the  slope. 

No  outside  forms  were  used  in  placing  the 
lining,  the  concrete  being  rammed  in  place 
against  the  trimmed  bank  which  served  as 
the  outer  form.  Fig.  3.  All  mixing  was  done 
by  hand,  the  concrete  being  delivered  in  wheel- 
barrows. The  floor  was  laid  first,  being  kept 
about  200  ft.  in  advance  of  the  side  walls. 

It  was  impossible  to  carry  this  work  on 
very  rapidly,  since  the  working  space  was 
limited,  only  two  gangs  of  8  men  each,  being 
able  to  work  to  advantage.  An  average  day's 
work  was  50  lin.  ft.  of  siding  and  60  lin.  ft. 
of  floor.  Where  necessary,  spillways  were 
provided  in  the  lined  canal,  and  concrete 
drainage  culverts  were  constructed  under  it. 

The  total  unit  cost  of  this  work  was  $3.87 
per  lin.  ft.,  or  $13.54  per  cu.  yd.  of  concrete 
placed,  including  spillways  and  drainage  cul- 
verts, divided  as  follows : 

Bxcavating  bank,  labor  and  material,  per 
lin.    ft  $0.30 

Hauling  gravel,  labor  and  material,  per 
lin.    ft   0.41 


•  Maginnis  Steel  Flume. — A  section  of  2,520 
lin.  ft.  of  No.  192  Maginnis  steel  flume  10  ft. 
2  ins.  in  diameter  was  erected  along  the  west 


bluff  of  W  illow  Creek  Canyon  in  stretches 
varying  from  220  ft.  to  1,213  ft.  All  these 
flumes  were  erected  on  benches  with  the  ex- 


ception of  the  last  mentioned,  viz.,  the  1,213- 
ft.  one,  which  was  erected  on  bents  at  a  max- 
imum height  of  25  ft.  A  large  percentage  of 
the  total  length  was  on  sharp  curves.  The 


hill  to  form  a  good  solid  foundation,  and  a 
light  enough  curve  to  carry  the  structure.  The 
long  flume  was  placed  on  a  timber  substruc- 
ture on  concrete  foundations,  the  posts  being 
secured  to  the  concrete  piers  with  iron  straps. 
No  attempt  was  made  to  level  the  slope  for 
this  substructure,  the  lower  posts  in  some 
instances  being  10  to  15  ft.  longer  than  the 
upper  ones,  Fig.  5.  The  total  labor  and  ma- 
terial cost  of  this  flume,  exclusive  of  the  cost 
of  steel,  was  $4.42  per  lin.  ft,  divided  as  fol- 
lows : 

Excavating  foundations,  per  lin.  ft  $  1.10 

Concrete  piers  for  substructure,  per  cu.  yd.  8.35 

Wooden  substructure  per  M.  ft.  B.M   43.40 

Distributing  steel  along  canyon,  per  lin. 

ft.  (average  haul  2V2  miles)   0.30 

Hanging  steel,  per  lin.  ft.,  including  cost 
of  hoisting  same  from  bottom  of  canyon  0.63 
Total  per  lin.  ft  $  4.42 

Syphon  Line. — In  order  to  deliver  the  water 
onto  the  lands  through  the  main  low  line 
canal,  it  was  decided  to  connect  the  main  high 
line  with  an  equalizing  reservoir  by  means  of 
a  wood  stave  pipe  line,  as  above  noted. 

This  syphon  has  a  total  length  of  6,047  ft., 
with  an  inside  diameter  of  4G  ins.,  except  the 
first  30  ft.,  which  is  tapered  from  68%  ins.  to 
46  ins.,  as  shown  by  Fig.  6,  and  a  maximum 
hydraulic  head  of  194  ft.  The  staves  are  of 
the  best  quality  kiln  dried  Oregon  fir,  finished 
l%y.oV4:  ins.  with  28  staves  to  the  total  cir- 
cumference, and  bands  of  mild  steel,  %  ins. 
in  diameter,  spaced  from  10  ins.  to  2%  ins. 


apart  on  saddles  of  the  Allen  pattern  of 
maleable  cast  iron.  All  material  conformed 
to  the  standard  specifications  of  the  Pacific 
Coast  Pipe  Co.,  which  company  supplied  the 

material. 

The  intake  and  outlet  of  this  syphon  are 
of  plain  concrete,  and  required  the  excavation 
of  about  300  cu.  yds.  of  material,  and  the 
placing  of  175  cu.  yds.  of  concrete.  The  pipe 
line  is  connected  to  the  intake  by  a  ^4-in.  steel 
collar,  5  ft.  long,  and  the  intake  box  is  pro- 
vided with  a  sand  box  and  rubbish  screen  of 
12-lb,  rails,  as  shown  by  Fig.  9. 

The  preparation  of  the  foundations  for  this 
pipe  line  consisted  of  excavating  a  trench  7 
ft.  wide  down  to  solid  material,  which  aver- 
aged about  2  ft.  below  the  surface  of  the 
ground.  For  a  distance  of  about  1.500  ft. 
across  the  lowest  part  of  the  valley,  which  is 
sometimes  Hooded,  it  was  not  possible  to  reach 
solid  material  at  a  reasonable  cost,  and  con- 
crete piers  were  placed  for  that  distance. 
Cross  trench  ditches  were  excavated  where 
necessary  to  provide  drainage  from  the  foun- 
dation trench.  All  excavation  was  done  by 
hand. 

The  pipe  was  erected  on  cradles  of  6x6-in. 
timber.  (!  ft.  Ions,  with  0x8-in.  blocks  placed 
on  each  side,  cut  to  fit  the  curve  of  the  pipe. 
These  cradles  were  spaced  6  ft.  center  to 
center  and  rested  on  the  solid  material  except 
•  1  s  noted  above,  where  they  were  placed  on 
concrete  piers. 

The  unit  costs  for  erecting  this  syphon,  in- 
cluding labor  and  material  for  each  item,  but 


Fig.  4 — View  at  Junction  of  Canal  and  Maginnis  Steel  Flume. 
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KnivH,    labor  and 

material,  per  lin.  ft   0.43 

MIxIriK  arid  plinliiK,  labor,  per  lin.  ft   1.10 

MIxImk  fid  plailiiK  <  Inrlinllnjf  fornix),  inn - 

frlul,  per  lin.  ft   1.01 


$3.87 


first  Hume  is  25  ft.  above  the  bottom  of  the 
canyon,  and  the  last  one  175  ft. 

The  I '  >  1 1 1 1< 1 . 1 1 1  •  1 1 1  work  for  the  Humes  erected 
Oil  lu  nches  consisted  simply  of  excavating,  by 
band,  a  sufficient  quantity  of  the  iock\  side 


Fig.  5 — Maginnis  Steel  Flume  on  Trestle. 
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exclusive  of  the  cost  of  the  syphon  material, 
were  as  follows : 

Per 
lin.  ft. 

Preparing  foundations,  excavation  and  con- 
crete piers   $0.2!? 

Lumber  for  cradles,  shaping  and  placing...  0.16 

Hauling  and  distributing  syphon  material 
(average  haul   1%  miles)   0.13 

Erection,  including  repainting  all  bands  and 
saddles   in   place   0.26 

Total  cost  per  lin.  ft.  minus  syphon  ma- 
terial  tO.Si 


article  is  to  discuss  some  of  the  methods  of 
approaching  the  ideal  survey,  the  attendant 
obstacles  to  an  accomplishment  of  the  ideal 
and  proper  procedure  under  various  limiting 
conditions. 

An  engineer  engaged  in  drainage  engineer- 
ing practice  is  subject  to  employment  for  a 
number  of  purposes.  He  may  be  engaged 
by  a  land  owner,  (1)  simply  to  make  a  level 
survey  of  a  tile  line  or  a  system  of  tile  lines, 
determine  the  available  fall  and  furnish  the 


appointive  power  is  delegated,  to  make  a 
preliminary  survey  of  larger  areas  of  land, 
design  systems  of  outlet  drains  and  make  re- 
ports according  to  the  requirements  of  law. 

In  the  first  case  the  engineer  is  handi- 
capped, because  of  ignorance  or  false  econ- 
omy, in  the  proper  accomplishment  of  his 
work.  In  lieu  of  properly  acquired  data  he 
must  exercise  intelligent  observation,  inquiry 
and  tactful  suggestions  in  order,  not  only  tc 
insure   successful    tile   drains    in   so    far  as 
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Fig.  6 — Details  of  Junction  Chamber  of  High  Line  Canal  and  Steel  Siphon. 


The  rates  of  wages  paid  on  the  work  were 
as  follows  per  10-hr.  day : 

Ten  hours 

Common  labor   $2.50  to  3.00 

Carpenters    4.00  10  4.50 

Lumber  cost  $25  per  M.   ft.   B.   M.,  and 

Foreman    4.25 

cement  cost  about  $4.40  per  bbl. 


Preliminary  Drainage  Surveys. 

BY  J.  L.  PARSONS.* 

A  thorough  preliminary  survey  is  of  pri- 
mary importance  to  the  inception,  construc- 
tion, and  maintenance  of  all  drainage  enter- 
prises, whether  they  are  small  farm  systems, 
or  the  larger  drainage  districts  affecting  ex- 
tensive areas  of  land  and  'costing  many 
thousands  of  dollars.  An  erroneous  or  in- 
complete survey  is  disastrous  to  the  reputa- 
tion of  the  engineer,  to  the  economic  success 
of  the  drainage  system,  to  the  constructing 
contractors  and  generally  to  the  good  name 
of  land  drainage.  It  is  the  basis  of  the  de- 
sign and  construction  of  costly  improvements 
which  by  all  standards  of  justice  and  economy 
should  be  reasonably  permanent.  The  first 
corrective  step  against  the  possible  failure  of 
such  improvements  is  a  complete  and  efficient 
preliminary  survey  executed  by  a  qualified 
drainage  engineer.  Such  a  survey  consists  of 
the  collection  of  all  essential  data  and  their 
mapping  and  collection  in  a  form  suitable  for 
designing  purposes,  for  purposes  of  future 
reference  in  cases  of  repairs,  extensions  and 
scientific  investigations,  for  the  preparation 
of  specifications  and  contracts  and  for  the 
presentation  of  reliable  information  in  cases 
of  legal  complications.    The  purpose  of  this 

♦Drainage  and  Civil  Engineer,  Humboldt,  la. 


necessary  figures  for  depths  of  tile ;  the  size 
of  tile,  location  of  tile  lines  and  maximum 
depths  being  prescribed  bv  the  owner,  (2) 
to  lay  out  and  design  a  system  of  drains  for 
a  parcel  of  land  from  data  ascertained  by  a 
few  test  levels  and  a  general  eye-examination 
of  the  land,  or  (3)   to  properly  survey  the 


land  and  design  a  drainage  system,  being 
free  to  acquire  necessary  information  by  sur- 
face and  soil  surveys  in  detail.  In  cases  of 
legal  organizations  of  drainage  districts,  he 
is  appointed  by  the  authorities,  to  whom  the 


possible,  but  also  to  discharge  his  professional 
duty  of  impressing  upon  the  owner  the 
economic  necessity  of  properly  directing 
drainage  work.  While  effecting  such  a  sur- 
vey the  engineer  should  make  an  eye-exam- 
inaticn  of  the  land  and  at  least  suggest  a 
practicable  scheme  of  drainage  if  it  appears 


that  the  Droposed  plan  is  likely  to  prove  un- 
satisfactory. Such  an  examination  should 
approximately  determine  the  character  of  the 
sub-soil  by  inquiry  and  inspection  of  exist- 
ing   excavations,    whether    additional  lands 


Fig.  7 — View  of  Junction  Chamber  Showing  Diverting  Gate. 
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drain  upon  the  area  to  be  drained,  the  general 
slope  of  the  lands  towards  the  drains,  the 
character  of  the  outlet,  the  presence  of  seep- 
age points  from  side  hills  and  the  presence 


this  class  of  owners  are  objectionable  to  the 
thorough,  scientific  engineer,  but  since  it  is 
a  fact  that  a  large  per  cent  of  land  drain- 
age   is   thus   adversely   accomplished    it  de- 
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Oermi  Of Str/M/M  6/?rf 
Fig.  8 — Details  of  Diverting  Gate. 


of  ponds  and  their  elevations.  This  kind  of 
an  investigation  is  truly  superficial,  but  never- 
theless when  coupled  with  a  working  knowl- 
edge of  tile  drain  designing  for  various  con- 
ditions and  with  the  information  gained  from 
the  tile  line  surveys,  will  enable  the  engineer 


volves  upon  engineers  to  accomplish  the  best 
work  possible  under  the  circumstances  and 
to  raise  the  standard  by  a  relentless  cam- 
paign of  education. 

In  the  second  case  the  employer  has  be- 
come  educated   to   the  economic  importance 


Fig.  9 — Junction  of  Pipe  Line  and  Open  Ditch. 


better  to  design  the  grade  lines  and  point  out 
beneficial  corrections  in  the  methods  adopted 
by  the  owner.  Since  this  typical  owner  con- 
siders a  plat  and  profile  of  the  survey  an 
unnecessary  expense,  but  must  possess  some 
record  of  the  survey  for  the  direction  of  the 
workmen  doing  the  work,  a  list  of  cuttings 
should  be  prepared  showing  the  depths  of 
tile  at  each  50  ft.  station  on  tangents  and 
each  25  ft.  station  on  curves  and  the  fall  of 
the  grade  lines  throughout.  To  accompany 
this  list  a  fairly  accurate  ink  sketch  should 
be  prepared  showing  the  shape  of  the  farm 
and  the  locations  of  the  tile  lines  upon  it. 
Each  tile  line  may  be  distinguished  upon  list 
and  plat  by  a  main,  branch  or  lateral  num- 
ber. Such  sheets  and  plats  are  usually  handed 
to  the  contracting  tiler  to  be  used  by  him  as 
a  guide  in  the  construction  of  the  work,  with 
the  inevitable  result  that  at  the  time  of  the 
completion  of  the  work  they  are  worn  out 
or  lost,  and  the  owner  then  possesses  not 
even  tin-  simplest  record  of  his  improvement. 
As  the  present  or  future  owners  must  cer- 
tainly many  times  require  some  record  of  the 
work  in  cases  of  repair,  extensions  and  sales 
of  tlii-  land,  the  engineer  should  emphasize 
the  importance  of  preserving  them.  This  is 
readily  accomplished  by  the  preparation  of 
two*  copies  of  the  lists  and  plats  by  the  engi- 
ne*! or  by  their  duplication  by  the  owner  him- 
self for  the  use  of  the  tilers.  Since  the  ma- 
jority of  tilers  an  unable  to  make  use  of 
depth  I  of  cutting  stated  in  feet  and  decimals, 
a  tal  I  •  of  reductions  from  feet  and  decimals 
to  fr  •  .Mid  imlios  is  convenient  for  reference 
until  tie  engineer  has  become  so  mentally 
familiar  with  their  equivalent  values  that 
then-  is  little  liability  of  error.  The  crude 
method'  of  drainage  surveying  demanded  by 


of  the  engineering  design  of  depths,  sizes 
and  distance  apart  of  tile  lines,  but  does  not 
recognize  the  advantage  of  proper  prelim- 
inary surveys  to  such  designing.  The  pre- 
liminary and  location  surveys  must  be  ac- 
complished in  one  field  operation,  therefore 
the  general  arrangement  of  the  system  and 


pable  of  detecting  all  natural  features  and  es- 
timating the  probable  cost  and  comparative 
benefits  of  different  possible  methods  of 
draining  the  land.  Besides  gaining  all  possi- 
ble information  as  in  the  first  case,  elevations 
of  all  ponds  and  ridges  to  be  traversed  to 


Fig.  10 — Section  of  Wood  Stave  Pipe. 

outlets  should  be  determined,  and  the  depth 
and  permanence  of  possible  outlets  should  be 
especially  investigated.  These  data,  which 
govern  necessary  depths  to  furnish  satisfac- 
tory outlets  for  laterals,  and  the  possible 
depths  available  by  the  use  of  the  proposed 
outlet,  now  become  the  basis  of  determining 
the  practicability  of  the  proposed  method  of 
drainage  and  designing  the  system  in  accord- 
ance with  the  general  principles  of  design 
which  will  be  outlined  in  a  succeeding  dis- 
cussion. The  locations  of  all  mains  and 
branches  should  be  tied  into  known  corners 
and  property  lines  with  such  accuracy  that 
a  suitable  plat  may  be  prepared. 

In  the  third  case  the  accumulation  of  more 
accurate  and  detailed  data  is  permissible  in 
preliminary  drainage  surveys  as  the  proper 
basis  for  intelligent  designing.  In  the  prose- 
cution of  the  survey  certain  fundamental 
facts  must  be  determined;  (1)  the  total  area 
of  the  watershed  land  delivering  overflow  or 
underdrainage  water  upon  the  land  to  be 
drained,  (2)  the  topography  of  the  water- 
shed, (3)  the  physical  composition  of  the 
sub-soils  to  be  drained,  (4)  the  character  of 
the   proposed   outlet.     The   location   of  the 


Fig.  11 — View  of  Wood  Stave  Pipe  Line. 


diltBnce  apart  of  laterals  must  be  determined 
and  executed  during  the  prosecution  of  the 
field  work.  Even  •closely  to  approximate  the 
design  of  economic  tile  systems  under  such 
conditions  the  engineer  must  be  mentally  ca- 


boundary  Hne  is  of  prime  importance.  If  land 
of  any  extent  is  excluded  from  the  water- 
shed area  that  must  later  drain  into  the  sys- 
tem, the  most  carefully  designed  system  of 
tile  lines  is  certain  to  prove  inadequate.  A 
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general  idea  of  the  watershed  area  should 
first  be  gained  by  inquiry,  and  this  supple- 
mented by  an  accurate  level  survey  of  the 
boundary  line.  This  line  is  readily  defined 
at  points  where  the  natural  divides  are  prom- 
inent, but  in  places  where  these  do  not  ex- 
ist a  number  of  elevations  taken  over  ap- 
parent divides  are  necessary  to  ascertain  the 
natural  outlets  of  doubtful  ponds,  draws  and 
table  lands.  At  these  points  little  dependence 
can  be  placed  upon  appearance  of  slopes,  as 
even  the  most  practiced  engineers  are  easily 
deceived  by  apparent  >  direction  of  slopes. 
Oftentimes  areas  of  considerable  extent  are 
found  for  which  there  are  no  distinct  natural 
outlets,  but  which  may  be  drained  to  one  of 
two  or  more  outlets.  The  inclusion  or  exclu- 
sion of  such  lands  must  be  determined  by  a 
comparison  of  the  natural  and  economic  ad- 
vantages of  the  respective  outlets,  the  final 
decision  being  necessarily  largely  controlled 
by  the  wishes  of  the  land  owners  concerned. 
The  field  record  of  the  boundary  line  loca- 
tion is  made  with  sufficient  accuracy  by  sketch- 
ing it  upon  section  sheets  and  recording  the 
distances  of  the  line  from  subdivision  cor- 
ners and  property  lines.  The  stadia  method 
is  especially  adapted  to  the  determination  of 
tie  distances  and  the  general  length  of  boun- 
dary lines  in  any  certain  direction. 

The  topography  of  the  area  to  be  drained 
in  particular  and  of  adjacent  watershed  lands 
in  genera!  should  next  be  ascertained.  The 
essential  features  of  topography  are  most  defi- 
nitely determined  by  a  contour  survey  of  the 
land.  This  survey  may  be  rapidly  accom- 
plished by  locating  a  line  of  stakes  200  ft. 
apart  the  entire  distance  around  the  four  sides 
of  the  field.  A  second  line  is  then  located 
parallel  with  the  first  and  distant  200  ft. 
from  it.  A  rodman  may  then  hold  the  rod 
on  the  successive  stations  across  the  field  on 
any  side  line  and  back  on  the  second  line. 

On  the  third  and  other  interior  lines  there 
will  be  only  four  stations  located  by  stakes, 
two  at  each  end  of  the  line.  However  the 
approximate  location  of  any  interior  station 
is  readily  found  by  sighting  to  the  stakes  at 
the  ends  of  each  of  the  two  intersecting  lines. 
The  levelman  easily  distinguishes  the  location 
of  each  station  by  numbering  the  lines  and 
sub-numbering  the  stations.  In  case  the  area 
contains  ponds  the  elevations  of  the  stations 
conflicting  with  them  are  found  accurately  only 
by  exactly  gaging  the  depth  of  the  ponds  from 
the  water  level.  During  the  prosecution  of 
this  survey  a  number  of  convenient  bench 
marks  should  be  established  and  described  for 
future  reference.  The  sub-soil  survey  of  the 
tract  is  readily  made  by  the  use  of  the  inter- 
secting stations.  Test  borings  are  made  at 
each  station  with  a  soil  auger  and  a  descrip- 
tion of  the  different  classes  of  soils  and  their 
respective  denths  entered  in  a  special  soil  rec- 
ord book.  These  borings  should  extend  to 
depths  of  at  least  6  ft.  and  to  greater  depths 
where  it  is  evident  that  deeper  excavations 
will  be  necessary  to  secure  outlets.  Where 
water-filled  ponds  are  encountered,  if  possible 
the  soil  testing  of  these  areas  should  be  de- 
layed until  a  dry  time  or  winter  time  when 
ice  has  formed.  If  intelligently  conducted  a 
soil  survey  will  determine  the  texture  of  the 
soil,  the  consequent  behavior  of  percolating 
water  and  its  direction  of  flow,  which  infor- 
mation will  prove  invaluable  to  the  designer 
of  depths,  direction,  lengths  and  frequency  of 
tile  lines.  The  topography  of  the  adjacent 
lands  of  the  watershed  may  be  taken  in  a 
more  general  manner  by  a  series  of  eleva- 
tions up  the  draws,  in  ponds,  on  the  hills  and 
on  the  slopes  with  sufficient  frequency  to  ap- 
proximate elevations  and  gradient  of  slopes. 
The  nature  and  location  of  topographical 
features — hills,  draws,  ponds,  marshes,  crops 
and  vegetation — may  be  sketched  with  reason- 
able exactness  if  the  area  is  small,  but  should 
be  located  from  traverse  lines  properly  tied 
in  to  known  points,  to  which  necessary  data 
is  referenced,  in  case  larger  areas  are  being 
investigated. 

As  the  success  or  failure  of  a  drainage  sys- 
tem, planned  immediately  for  a  portion  of  the 
watershed  area,  and  eventually  for  the  use  of 
the  entire  watershed,  must  largely  depend  up- 
on the  nature  of  the  outlet,  certain  facts  con- 


cerning it  should  be  carefully  noted;  whether 
the-  main  discharges  into  a  deep  capacious 
channel  or  a  steeply  sloping  draw,  or  whether 
into  a  sluggish  overtaxed  channel  or  a  flat 
draw  subject  to  overflow.  The  high  and  low 
water  marks  and  the  time  duration  of  high 
water  should  be  found  as  definitely  as  possible 
and  the  possibility  of  improving  the  outlet  by 
extending  or  deepening  investigated.  A  con- 
tour plat  of  the  area  to  be  drained  and  a 
genera!  topographical  map  of  the  adjacent 
watershed  is  readily  prepared  from  these  data 
and,  together  with  the  recorded  facts  of  per- 
tinence becomes  the  basis  of  the  proper  de- 
signing of  a  tile  system.  The  drainage  engi- 
neer is  often  retained  by  a  number  of  land 
owners  to  survey  a  watershed  and  locate  out- 
let drains  only,  in  which  cases  the  general  pre- 
liminary methods  followed  in  drainage  dis- 
trict surveys  are  applicable. 

The  organization  of  extensive  areas  of  land 
into  drainage  districts  under  the  drainage  laws 
of  a  state  is  essentially  for  the  purpose  of  se- 
curing outlets,  hence  the  preliminary  surveys 
must  measure  the  practicability  and  economy 
of  outlet  systems.  The  complete  preliminary 
drainage  district  survey  will  determine  the 
proper  location  of  all  outlet  mains  and 
branches,  and  the  extent  and  topography  of 
the  watershed  area,  with  such  exactness  that 
a  detailed  design,  plat,  profiles,  report  and 
specifications  may  be  executed.  Before  en- 
gaging in  the  active  field  work  of  such  a  sur- 
vey, the  engineer  should  equip  himself  with  a 
pad  of  section  sheets  properly  ruled  into  for- 
ties with  the  necessary  headings  for  remarks, 
and  section,  township  and  range  numbers. 
These  plats  are  convenient  for  the  field  refer- 
encing of  boundaries,  locations  and  topograph- 
ical data.  Also  an  office  progress  plat  should 
be  started  upon  detail  paper  to  which  field  in- 
formation may  be  transferred  as  rapidly  as 
accumulated.  Such  an  office  record  enables 
the  engineer  more  satisfactorily  to  study  the 
problems  which  must  be  partially  or  wholly 
solved  before  the  completion  of  the  prelimi- 
nary work.  After  the  securing  of  all  available 
information  concerning  the  location,  extent 
and  ownership  of  the  district  from  county 
maps  and  records  and  government  surveys, 
the  initial  subdivision  of  the  field  work  should 
be  the  locating  of  the  exterior  and  interior 
watershed  boundary  lines,  in  accordance  with 
methods  previously  discussed.  Inaccuracies  in 
boundary  location  work  are  prolific  of  future 
litigation,  as  drainage  laws  governing  the  later 
inclusion  or  exclusion  of  lands  in  drainage 
districts  are  necessarily  cumbersome,  and  long 
drawn  out  costly  legal  procedures  are  often 
necessary  to  correct  such  errors.  Much  time 
is  conserved  in  the  location  of  the  boundary 
Hues  by  proceeding  from  the  outlet  toward  the 
source.  Such  a  plan  precludes  the  possibility 
of  locating  the  boundary  lines  of  draws  which 
do  not  outlet  into  the  proposed  district  drain. 
A  few  attempts  to  locate  from  the  source 
toward  the  outlet  will  soon  demonstrate  the 
dangers  of  such  a  procedure.  The  bounda- 
ries of  all  interior  sub-watersheds  should  be 
located  with  similar  precision  for  convenience 
in  designing  and  assessing  benefits.  This  plan 
of  instituting  preliminary  work  serves  admir- 
ably to  intimately  acquaint  the  engineer  with 
his  district  and  its  drainage  problems,  and 
materially  aids  him  in  approximating  the  por- 
tions of  the  drains  which  will  necessarily  be 
onen  ditch  and  the  portions  which  may  be  de- 
signed as  tile  mains,  by  a  perusal  of  the  dif- 
ferent sub-areas  and  their  points  of  discharge 
into  the  main  drain  or  its  branches.  Such 
knowledge  preceding  the  actual  location  of  the 
drains  is  very  essential  because  of  the  neces- 
sity of  combining  the  preliminary  and  loca- 
tion surveys  and  the  difference  in  the  prob- 
lems relative  to  the  locations  of  open  and  tile 
drains. 

The  purpose  of  district  organization,  that  of 
securing  outlets,  must  at  this  point  be  par- 
ticularly considered.  Petitions  for  districts 
are  ordinarily  only  general  and  not  specific  as 
to  the  number  and  lengths  of  main  and  sub- 
main  drains  and  the  decision  of  these  ques- 
tions devolves  upon  the  engineer.  In  arriving 
at  conclusions  he  should  be  largely  influenced 
by  natural  features  and  the  wishes  and  finan- 
cial readiness  of  the  property  owners  con- 


cerned. Areas  of  land  within  the  watershed 
which  are  found  to  possess  natural  outlets  in- 
to channels,  which  are  reasonably  straight  and 
of  sufficient  depth  and  capacity  according  to 
good  designing  principles,  will  require  no  ar- 
tificial outlet  unless  conditions  warrant  the 
substitution  of  a  closed  drain.  When  lands 
arc  found  to  lack  natural  outlets,  without  en- 
tering upon  or  crossing  lands  owned  by  other 
parties  or  which  require  the  opening  of  a 
district  channel  for  underdrainage  outlets,  it 
is  usually  advisable  to  locate  the  necessary 
number  of  branches  and  laterals  to  furnish 
district  outlets  at  the  property  lines  of  all  such 
individual  farms.  This  method  accomplishes 
in  one  legal  organization  as  much  as  would 
be  possible  in  many  separate  ones  at  a  very 
distinct  gain  in  the  necessary  administrative 
expenses.  It  is  essential  thai  field  locations  be 
practicable  and  that  all  data  concerning  loca- 
tions be  recorded  for  reference  as  the  plat, 
profiles  and  reports  based  upon  such  informa- 
tion and  prepared  for  filing  with  the  proper 
officials  become  matters  of  legal  record  and 
establishment.  Any  changes  which  might  be 
necessary  because  of  faulty  preliminary  work 
could  be  made  only  by  tedious  processes  of 
the  drainage  laws,  the  result  oftentimes  being 
that  they  are  never  made. 

In  the  location  of  open  ditches  the  follow- 
ing general  rules  and  their  conflicting  require- 
ments should  be  held  in  mind;  the  value  of 
straight  courses  and  easy  curves  to  stream 
flow,  the  desirability  of  locating  them  along 
property  lines  wherever  possible,  the  damage 
to  farms  of  cutting  off  small  inaccessible  cor- 
ners and  of  ditches  extending  across  them  in 
angling  irregular  directions,  the  economy  of 
traversing  natural  depressions  and  the  in- 
jurious effect  of  unstable  soils  upon  ditch  con- 
struction and  maintenance.  Before  commenc- 
ing the  definite  location  of  an  open  ditch  the 
engineer  should  walk  over  the  entire  route, 
investigating  and  comparing  possible  locations 
and  lining  out  the  general  course  with  lath 
or  long  poles,  later  locating  and  measuring  the 
line  more  accurately.  Complete  records  should 
be  kept  of  the  distance  of  all  tangent  inter- 
section points  from  known  property  lines,  the 
station  numbers  of  the  intersection  of  the  line 
with  all  road  and  property  lines  and  the  gen- 
eral location  of  the  natural  watercourse  in  re- 
lation to  the  proposed  drain.  Tangent  inter- 
sections, unfavorably  located  from  property 
corners  and  lines,  may  be  referenced  by  re- 
cording the  external  angle  of  the  tangent  in- 
tersections and  the  angle  of  one  of  the  tan- 
gents with  a  property  line,  the  location  of  the 
intersection  of  property  line  and  tangent  be- 
ing fixed  by  measuring  to  some  subdivision 
corner.  The  carrying  of  a  line  for  long  dis- 
tances by  traversing  is  not  sufficiently  accu- 
rate in  fixing  the  exact  location  of  the  line 
upon  each  farm  for  mapping  purposes,  as  sec- 
tion and  subdivision  lines  too  often  are  not 
true  to  recorded  distances  and  directions. 
Temporary  stakes  should  be  left  at  intervals 
of  at  least  500  ft.  to  guide  the  rodman  of  the 
level  party  in  locating  the  line  and  stations. 
Intermediate  stations  may  be  closely  approxi- 
mated by  pacing.  The  location  of  tangent  in- 
tersection points  mav  be  marked  by  heavy 
stakes  or  by  referencing  them  to  some  perma- 
nent object.  The  later  preparation  of  profiles, 
true  to  actual  conditions,  requires  that  eleva- 
tions be  taken  at  each  one  hundred-foot  sta- 
tion and  at  the  bottoms  of  all  channels  and 
gullies  crossed  by  the  ditch.  For  convenience 
during  construction,  bench  marks  should  be 
located  upon  permanent  objects  at  about  half- 
mile  intervals,  the  basic  bench  mark  for  the 
system  being  established  upon  the  most  per- 
manent object  available,  state  or  national  sea 
level  bench  marks  being  used  wherever  they 
have  been  established.  The  line  level  data, 
together  with  the  information  to  be  compiled 
in  the  topographical  survey  of  the  district  and 
the  record  of  outlet  limitations,  furnishes  the 
data  upon  which  to  estimate  the  necessary 
depths  of  ditch  throughout  the  course.  Be- 
fore the  completion  of  the  survey  soil  borings 
should  in  all  cases  be  made  at  close  intervals 
to  the  estimated  depths  of  the  ditch  and  n  rec- 
ord kept  of  the  soils  encountered :  whether 
clay,  hardpan.  loam,  sand,  peat,  muck,  rock 
or  any  combination  of  them.    In  case  soils  are 
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found  which  will  render  the  construction  and 
maintenance  of  a  ditch  precarious,  other  pos- 
sible locations  and  their  soils  and  natural 
features  should  be  investigated,  that  the  most 
practicable  ditch  may  be  located  and  designed. 

The  location  of  tile  mains  must  similarly  be 
based  upon  natural  features  and  proper  de- 
signing principles.  However  they  may  be  more 
closely  located  in  the  lowest  ground,  with  due 
regard  to  straight  courses  and  limiting  soil 
conditions,  as  tile  drains  do  no  injuriously 
damage  lands  traversed  as  do  open  ditches. 
The  natural  formation  of  many  districts  per- 
mits of  a  single  outlet  main  or  a  combination 
of  two  or  more  main  outlets  with  the  respec- 
tive advantages  and  disadvantages  of  each 
plan  all  of  which  should  be  investigated  and 
considered  as  affecting  the  cost  and  nractica- 
bility  of  the  entire  drainage  scheme. 

The  object  of  a  topographical  survey  is  the 
accumulation  of  all  information  which  will  in- 
fluence design.  Data  for  contour  maps  may 
be  and  sometimes  is  compiled,  but  in  the  case 
of  individual  watersheds  of  ordinary  extent 
the  author  believes  this  to  be  an  engineering 
extravagance,  and  when  mapped  to  be  more 
confusing  to  the  many  persons  interested  in 
the  project  than  a  simpler  map  would  be.  The 
one  thing  of  greatest  importance  to  correct 
design  is  an  accurate  record  of  all  watershed 
elevations.  Each  sub-watershed  should  be 
made  an  -object  of  special  topographical  study 
to  determine  the  elevations  and  approximate 
extent  of  all  ponds  and  depressions,  of  land 
subject  to  intermittent  overflow  and  of  the 
higher  lands  and  the  amount  and  effect  of 
drainage  alre;ulv  accomplished,  all  of  which 
data  may  be  field  located  upon  the  section 
plats  by  the  necessary  ties  and  measurements. 
Timber  lands  wherever  they  occur  should  be 
located  and  their  area  determined,  especially 
when  thev  must  be  traversed  by  an  open  or  tile 
drain.  Endless  trouble  has  resulted  in  some 
sections  from  the  use  of  mains  designed  as 
outlets  for  submerged  lands  the  depths  of 
wafer  over  which  were  only  estimated.  No 
final  report  should  in  any  case  be  filed  until 
the  exact  elevations  of  the  beds  of  all  ponds 
and  depressions  have  been  accurately  ascer- 
tained and  the  proper  allowances  estimated  for 
the  shrinkage  of  peaty  and  similar  soils. 

As  in  the  case  of  the  private  preliminary 
surveys  discussed,  the  outlet  facilities  are  im- 
portant items  for  investigation.  Tn  case  there 
is  an  apparent  lack  of  an  outlet  for  the  pro- 
posed district  without  the  dredging  of  a  new 
channel  beyond  the  proposed  outlet,  necessi- 
tating the  organization  of  a  more  extensive 
district  than  the  one  contemplated  by  the  pe- 
titioners, the  engineer  should  determine  and 
report  the  facts  before  burdening  the  petition- 
ers with  the  expense  of  an  extensive  survey 
which  will  be  of  no  immediate  value.  If  the 
permanence  of  the  outlet  is  unquestionable  or 
may  be  made  reasonably  so  by  a  justifiable  ex- 
penditure for  an  extension  or  the  deepening 
of  short  reaches  of  the  natural  channel,  the 
survey  should  be  executed  and  records  com- 
piler! of  high  and  low  water  stages,  time  du- 
ration of  high  water  and  the  probable  effect 
of  the  improvement  upon  the  lands  adjoining 
the  natural  watercourse  below  the  outlet 
point. 

To  summarize  the  important  items  to  be  in- 
vestigated in  the  prosecution  of  a  preliminary 
drainage  survey  for  ordinary  drainage  condi- 
tions, the  drainage  engineer  should  accumu- 
late data  concerning  the  topography  of  the 
district,  the  texture  of  the  Milfoils  and  the 
character  and  nermanence  of  outlets,  together 
with  all  correlated  subdivisions!  points,  with 
enarinr/'rirw  accuracy  in  a  form  which  can  he 
scientifically  utilized  in  the  design  of  economic 
and  practical  drainage  systems. 


Steam    Shovel    Records    at     Prnama. — 

During  the  month  of  lunc,  the  total  amount 
of  material  exca vatcd  in  the  Central  Division 

was  1,488,804  cu,  yds.,  of  which  140.608  cu. 
yds.  were  classified  as  earth,  and  I  ,'202,000 
cu.  yds.  as  rock.  Of  tHs  quantity,  1 ,309,458 
'  ii  \  r  1  v  v.T'r  removed  '  1  y  steam  siiovels,  and 
),.V,8  CU.  vds.  by  bucket  cranes.  Contractors 
reni'i'-ed  -;0H.v;  en  \  ,|s.  by  sluicing,  and  2,482 
nt.  yds.  by  hand. 


The  1 1 5,000- Acre  Drainage  Project  of 
the  Fellsmere  Farms  Company, 
Florida.* 

BY  E.   NELSON  FELLS. 

The  Fellsmere  drainage  project  in  Florida 
comprises  five  solid  townships  at  the  head- 
waters of  the  St.  Johns  River,  aggregating  an 
area  of  180  square  miles,  or  about  115,000 
acres.  The  property  of  this  company,  which 
is  carrying  out  the  work  also  includes  about 
3,000  acres  additional  acquired  for  various 
rights  of  way.  The  property  is  located  near 
the  station  of  Sebastian  on  the  Florida  East 
Coast  Ry.,  215  miles  south  of  Jacksonville. 
The  company  has  constructed  and  is  now 
operating  a  standard  gage  railroad  about  11 
miles  long  connecting  the  town  of  Fellsmere 
which,  is  on  the  company's  property,  Fig.  1, 
with  the  Florida  East  Coast  Ry.  at  Sebastian. 

The  surface  of  the  ground  to  be  drained 


and  which  is  not  fit  for  cultivation  until  drain- 
age has  been  completely  and  permanently  ef- 
fected. To  remove  the  surplus  water  and 
provide  such  a  system  of  drainage  that  each 
tract  of  land,  however  small,  will  be  provided 
with  a  drainage  channel  into  which  the  small 
field  ditches  of  the  property  owners  can 
empty  are  the  objects  of  the  drainage  opera- 
tions now  being  carried  on.  The  lands  are 
practically  level,  the  elevation  varying  from 
approximately  21  to  24  ft.  above  tide  water 
level.  The  lowest  part  of  the  property  is  on 
its  northerly  boundary  and  from  here  the 
ground  slopes  northward  for  6  miles  to  Lake 
Helen  Blazes,  the  low  water  elevation  of 
which  is  14.5  and  the  high  water  over  19. 

After  a  study  of  the  natural  conditions  it 
was  decided  to  provide  for  a  run  off  of  0.10 
in.  per  24  hours  over  a  watershed  of  465 
miles.  To  accomplish  this  two  general  plans 
were  considered:  (1)  To  provide  a  main  out- 
let northwards  along  the  natural  course  of 


Fig.  1— Map  of  Fellsmere  Farms  Drainage  Project,  Florida. 


may  be  compared  in  shape  to  a  saucer,  the 
rim  of  which  on  the  north  side  is  broken 
away.  Through  this  marshy  opening  the  ac- 
cumulated surplus  water  slowly  finds  its  way, 
and  forms  in  time  the  navigable  channel 
known  as  the  St.  Johns  River.  On  the  cast 
side  of  the  tract  runs  a  sandy  ridge  from  28 
in  35  ft.  above  sea  level  which  is  continuous 
for  the  entire  length  of  the  stale  and  which 
separates  the  valley  of  the  St.  Johns  from  the 
rnclian  River.  On  the  west  side  lies  the  ridge 
v  Inch  separates  the  water  of  the  St.  Johns 
from  the  Kissimmee  River.  On  the  south 
side  of  the  tracl  the  two  ride-es  above  de- 
scribed are  connected  In  an  ill  defined  water- 
shed known  as  the   Allapatee    Flats  which 

divides  the  waters  of  the  St.  Johns  flowing 
north  from  tlioM'  of  tin   small  streams  which 

feed  southward  into  Lake  Okeechobee  and 
Indian  River. 
This  saucer  has  in  the  process  of  time  bc- 

come  filled  with  decaved  vegetable  matter, 
commonly  known  in  Florida  as  "muck,"  on 

which  water  stands  more  or  less  COtltirtUOUSl) 

•VIct'-Fi-pHlilpnt,  Fel)*moro  Farm«  Co.,  New 
YnrU,  N.  Y. 


I IkIi  St.  Johns  River.  (21  To  provide  a  main 
outlet  by  a  cut  eastward  through  the  sand 
ridge  to  tide  water  at  the  Sebastian  River. 

For  many  reasons  the  second  plan  was  pre- 
ferred and  the  following  is  the  outline  of  the 
scheme  adopted:  (1)  To  construct  a  main 
canal  from  a  point  near  the  Westerly  boun- 
dary of  the  tract,  running  in  an  Easterly  direc- 
tion to  tide  water  at  the  Sebastian  River,  des^ 
ignated  on  plan  as  "Main"  and  "Outlet  Canal." 
(2)  To  construct  five  laterals  called  U,  S,  Q, 
M.  V,  running  north  and  discharging  into  the 
main  canal.  (3)  To  construct  a  system  of 
sublaterals,  one  quarter  of  a  mile  apart,  run- 
ring  -'as!  and  west  and  discharging  into  the 
laterals.  The  Northern  Township  will  be  de- 
veloped in  the  same  manner  as  the  Southern 
Townships,  although  this  development  is  not 
sin  w  n  on  the  map,  Fig,  1. 

I  lie  outlet  canal  is  I ' •_•  miles  long,  and  it  ha* 
a  base  *it'  ft.  wide  with  side  slopes  of  2  h<r- 
v,  ntal  tO  1  vertical,  the  maximum  depth  of 
.  •  t  being  18  ft.  The  fall  is  it  ins  to  the  mile, 
lie  estimated  amount  of  excavation  in  this 
earal  is  1,078,000  cu.  yds.,  and  the  material 
to  be  excavated  is  sand  and  shell  marl.  Profile 
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and  sections  of  the  outlet  and  main  canals  Para  grass  to  protect  the  slopes  of  the  canal 
are  shown  by  Fig.  2.  from  the  washing  which  would  otherwise  be 

The  main  canal  is  8  miles  Ions;,  and  it  has      caused  by  the  accumulation  of  water  between 
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Fig.  2 — Profile  and  Sections  of  Main  and  Outlet  Canals,  Fellsmere  Farms. 


a  base  varying  from  45  to  65  ft.  in  width,  with 
side  slopes  of  2  horizontal  to  1  vertical  in  the 
sand  and  1  to  1  in  the  muck,  the  maximum 
depth  of  cut  being  14  ft.  The  fall  is  3  ins. 
to  the  mile.  The  estimated  amount  of  exca- 
vation in  this  canal  is  1,201,400  cu.  yds. 

The  laterals  will  have  base  widths  varying 
from  20  ft.  to  45  ft.,  the  slopes  varying  as 
the  material  through  which  they  are  cut 
changes.  The  fall  of  the  laterals  is  3  ins.  to 
one  mile.  The  estimated  amount  of  excava- 
tion in  the  laterals  will  exceed  2,000,000  cu. 
yds. 

The  sublaterals  will  have  a  base  width  of 
about  2V2  ft.  and  their  slopes  will  be  suited 
to  the  character  of  the  ground  traversed. 

Along  the  outlet  and  main  canals  and  the 
principal  laterals  provision  has  been  made  for 
a  berm  not  less  than  20  ft.  wide  between  the 
edge  of  the  canal  and  the  waste  banks  and  in 
the  case  of  the  outlet  canal,  the  slopes  of 
which  are  treacherous,  the  berm  is  maintained 
at  a  width  approaching  40  ft. 

To  accomplish  this  work  four  Lidgerwood- 
Crawford  drag  line  excavators  fFig.  3)  are 
at  work  on  the  outlet  canal,  each  having 
booms  70  ft.  long  with  buckets  of  IV2  cu.  yds. 
capacity.  These  machines  work  in  pairs  on 
opposite  sides  of  the  canal  and  make  a  per- 
fect slope,  delivering  the  spoil  so  far  from 
the  edge  of  the  canal  that  a  berm  of  from 


the  top  of  the  spoil  bank  and  the  edge  of  the 
canal.  Small  wooden  box  drains  will  carry 
the  water  collected  back  of  the  ridges  down 


working  in  a  few  days.  A  second  dredge  by 
the  same  makers  is  in  process  of  erection, 
which  has  a  wooden  hull  70x18  ft.  and  a 
boom  50  ft.  long  with  bank  spuds,  the  dipper 
having  a  capacity  of  IV2  cu.  yds.  This  dredge 
will  cut  all  the  laterals  except  M,  which  will 
be  cut  by  the  larger  dredge,  and  will  com- 
mence operation  on  Sept.  1. 

It  is  expected  that  with  the  above  plant  the 
outlet  canal  and  main  canal  also  the  laterals 
of  the  four  Southern  Townships  will  be  com- 
pleted by  the  end  of  the  year  1912. 

No  decision  has  yet  been  arrived  at  as  to 
the  form  of  machine  which  will  be  employed 
to  cut  the  sublaterals,  which  will  exceed  500 
miles  in  length  and  2,000,000  cu.  yds.  in  con- 
tents. The  general  result  of  the  above  out- 
lined drainage  operations  will  be  that  each  10 
acre  tract,  approximately  square,  will  be  pro- 
vided with  drainage  and  road  facilities  extend- 
ing along  at  least  one  side  of  the  tract  and 
that  the  drainage  will  be  sufficiently  efficient 
to  lower  the  water  table  at  least  4  ft.  below 
the  surface  of  the  land.  Efficient  drainage  is 
the  key  to  the  successful  farming  of  the  over- 
flowed lands  in  Florida  and  for  this  reason 
this  company  proposes  to  devote  its  canals 
and  ditches  entirely  to  the  purpose  of  efficient- 
ly draining  its  lands  and  will  not  jeopardize 
this  primary  object  by  allowing  its  canals  to 
be  used  for  navigation  purposes,  as  is  so 
frequently  done  in  Florida.  After  drainage 
has  been  successfully  accomplished  the  study 
of  the  navigation  question  can  be  followed  up 
if  and  when  desired. 

The  company  does  not  propose  to  rely  upon 
its  canals  for  irrigation  purposes  as  it  is  dan- 
gerous to  plant  growth  to  raise  the  water  table 


Fig.  3 — Lidgerwood-Crawford  Excavators  Working  on  Outlet  Canal. 


the  slopes  of  the  canal  at  frequent  intervals. 

For  the  construction  of  the  main  canal 
where  the  same  is  in  muck  a  dredge  has  been 
constructed  by  the  American   Steel  Dredge 


Fig.  4 — Fellsmere  Farms  Railroad. 


30  to  40  ft.  in  width  i 
of  the  completed  canal 
top  of  the  slope  which 


s  left.    On  each  side 
a  ridge  is  left  at  the 
will  be  planted  with 


Co.  with  an  all  steel  hull  100x33  ft.  and  a 
boom  70  ft.  long,  the  dipper  having  a  capacity 
of  2Va  cu.  yds.    This  dredge  will  commence 


to  such  a  height  as  would  supply  the  roots 
of  the  growing  crops  with  water.  Nature  has 
provided  in  this  area  a  flow  of  artesian  water 
of  a  pure  potable  quality  with  a  pressure  at 
the  surface  of  the  ground  of  about  12  to  13 
lbs.  per  square  inch.  The  existence  of  this 
artesian  water  and  its  distribution  ove'r  the 
tract  in  question  has  been  demonstrated  by 
four  artesian  wells  which  the  company  has 
sunk.  The  natural  flow  is  encountered  at 
350  ft.  depth  and  increases  to  the  depth  of 
400  ft.  The  depths  and  flow  from  these 
wells  is  as  follows  : 

No.  1  well — 370  ft.  deep,  150  gals,  per  minute 

No.  2  well — 386  ft.  deep,  200  gals,  per  minute. 

No.  3  well— 390  ft.  deep    260  gals,  per  minute. 

No.  4  well — 430  ft.  deep,  275  gals,  per  minute. 

The  two  features  of  efficient  drainage  and 
abundant  water  supply  for  irrigation  remove 
all  risks  to  agriculture  in  this  section.  The 
lands  when  suitably  prepared  are  suited  for 
the  cultivation  of  all  crops  common  to  Florida 
in  their  seasons.  Not  only  can  the  high-priced 
early  vegetables  be  raised  for  the  northern 
markets  but  also  the  standard  staple  crops 
consisting  of  sugar  cane,  corn,  millet  and  for- 
age crops  of  all  description.  Besides  these 
farm  crops  the  usual  citrus  fruits  common  to 
South  Florida  can  be  successfully  grown,  con- 
sisting of  orange,  tangerines,  grape  fruit,  etc. 
As  the  drainage  proceeds  the  railroad  (Fig.  4) 
will  be  extended  across  the  tract  and  trans- 
portation for  all  produce  provided. 
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LETTERS  TO  THE  EDITOR. 

The  South  San  Joaquin  Irrigation 
Works. 

Sirs:  I  wish  to  call  your  attention  to  one  or 
two  errors  which  appear  in  your  recent  de- 
scription of  the  structural  features  of  the  sup- 
ply-system of  the  South  San  Joaquin  Irriga- 
tion District,  California,  in  your  issue  of  June 
21  from  my  specifications  and  contract-drawings. 
The  errors  referred  to  are  as  follows: 

Page  717,  third  column,  third  line  from  bot- 
tom: The  foundations  of  the  arches  and  the 
buttress  are  given  as  a  1:3%  :5  concrete,  whereas 
the  mixture  specified  is  a  1:3:6  concrete. 

Page  719.  middle  column,  second  line  from 
bottom:  The  flume-box  and  struts  between 
piers  of  the  Hilts  Sag  flume  is  given  as  1:3:6 
concrete,  whereas  the  proportions  actually  spec- 
ified are  1:2:4. 

Page  718,  third  column,  near  middle:  The 
concrete-lining  of  open  canals  and  tunnels  is 
there  specified  as  being  finished  with  a  %-in. 
thick  coating  0  f  1:1  mortar,  whereas  the  .thick- 
ness of  this  coating  should  be  given  as  %-in.,  as 
stated  in  specifications.  This  particular  method 
of  rendering  tunnel-lining  and  canal-lining  im- 
pervious has  been  changed,  however,  and  the 
specifications  how  adopted  omit  the  %-in.  mor- 
tar coating  and  in  its  stead  add  hydrated  limp 
to  the  concrete  in  proportions  not  exceeding  10 
per  cent  of  the  weight  of  the  cement. 

I  shall  be  obliged  if  you  will  make  these  cor- 
rections. 

Very  truly  yours, 
EDWIN  DURYEA,  JR., 

Chief  Engineer. 
San  Francisco,  Cal.,  July  7,  1911. 


Blasting  With  Water. — A  process  has  re- 
cently been  invented  by  Carl  Prott  of  Hagen, 
Westfalen,  says  the  Mining  and  Engineering 
World,  for  breaking  rock  by  means  of  sud- 
denly increased  water  pressure  in  an  appara- 
tus placed  in  the  bore  hole.  The  suddenly  in- 
creased pressure  is  a  greater  success  than  has 
been  shown  through  experiments  where  the 
pressure  was  applied  gradually.  There  have 
been  many  of  these  processes  proposed  and 
tried,  for  bringing  down  coal  and  rock  by 
means  of  the  water  pressure  exerted  in  the 
bore  holes,  but  with  all  of  them,  and  especial- 
ly those  in  which  the  pressure  is  exerted  by 
a  single  piston  which  does  not  fill  the  entire 
section  of  the  bore  hole,  the  material  has 
been  broken  up  too  much  where  the  pressure 
is  brought  to  bear,  so  that  the  mass  is  not 
broken  down.  In  the  case  of  those  processes 
where  the  pressure  is  exerted  by  means  of  an 
expansible  shell,  and  therefore  acts  on  the  en- 
tire circumference  of  the  bore  hole,  this  dif- 
ficulty is  not  so  marked :  but  even  here  it 
happens  that  the  stone  which  is  to  be  broken 
out  is  crushed  at  the  ends  of  the  expansible 
sleeve,  and  is  pushed  forwards  in  the  form 
of  powder  towards  the  bearing  point  of  the 
latter,  so  that  this  expands  too  soon  and  leaks, 
and  the  pressure  necessary  to  bring  down  the 
mass  cannot  be  attained. 

Experiments  go  to  show  that  the  above 
named  difficulties  arc  less  noticeable  when  the 
water  presure  is  applied  suddenly. 

In  order  to  produce  good  results  in  soft  as 
well  in  hard  material,  the  process  recom- 
mended by  Prott,  in  which  the  pressure  is 
applied  so  that  crushing  cannot  take  place,  but 
only  tightens  the  plunger  or  the  expanding 
sleeve,  and  fills  the  bore  at  this  comparatively 
low  pressure;  then  by  one  or  two  sudden 
strokes  of  the  plunger  the  pressure  is  sud- 
denly increased. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  us.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mention  in  Engineering  & 
CoNIKACTIXG.  If  you  arc  in  the  market  for 
•'  ■  1  ,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufactur- 
ers. 


Crane*,     Honti     .md     Drilling     Machinery. — 

Pap*-r,  Iix9  In*.,  48  pp.  Pawling  Ai  llm iiIhcIi- 
'•  K'  i    CO.)  Milwaukee,  VVIh. 

TMm  catalog  Ih  (.milled  "The  I'lnnl  ntitl  It* 
ProdiK-lH."  It  kIwh  an  llliiMlniti'd  <l< mrl jit l».n  of 
the  company's  plant,  showing  view*  of  the  In- 


teriors of  several  departments.  Illustrations  and 
descriptions  of  traveling  cranes,  electric  hoists 
and  clam  shell  buckets  and  their  details  are 
given. 

Sewerage  for  Big  Buildings. — Paper,  6x9  ins., 
32  pp.  Shone  Co.,  861  Black  Hawk  St.,  Chicago, 
111. 

This  catalog  gives  a  very  complete  description 
with  illustrations  and  diagrams  showing  the 
Shone  system  of  sewerage  and  drainage  as  ap- 
plied to  office  buildings,  hotels,  etc.,  where  deep 
basements  are  necessary  and  special  apparatus 
is  needed.    A  list  of  installations  is  also  given. 

Rock  Drills.— Paper,  9x11%  ins.,  24  pp.  Hol- 
man  Bros.,  114  Liberty  St.,  New  York  City. 

This  catalog  illustrates  and  describes  the  1911 
model  Holman  drill,  giving  illustrations  of  the 
drill  and  its  parts,  with  complete  descriptions. 

Universal  Cement. — Paper,  6x9  ins.,  20  pp. 
Universal  Portland  Cement  Co.,  72  W.  Adams 
St.,  Chicago,  111. 

This  is  Bulletin  No.  86,  for  July,  1911,  con- 
taining illustrations  and  descriptions  of  con- 
crete construction  in  which  Unversal  cement 
is  being  used. 

Movable  Bridges. — Paper,  11x8%  ins.  25  pp. 
Waddell  &  Harrington,  Consulting  Engineers, 
Kansas  City,  Mo. 

This  catalog  contains  full  page  illustrations  of 
bridges  which  have  been  designed  and  con- 
structed under  the  direction  of  Waddell  &  Har- 
rington.  Each  photograph  is  accompanied  by 
data  giving  the  name  and  location  of  the  bridge, 
its  general  dimensions  and  its  traffic  conditions, 
its  cost  and  date  of  completion. 

Booth  Water  Softener.— Paper,  6x9  ins.  16  pp. 
L.  M.  Booth  Co.,  136  Liberty  St.,  New  York  City. 

This  catalog  illustrates  and  describes  the 
Booth  Water  Softener,  which  works  automatic- 
ally. The  chemicals  are  fed  into  the  water  by 
the  action  of  the  water  as  it  enters  the  softener. 

Chain  Belt  M  ixer.— Paper,  6x9  ins.  48  pp. 
Chain  Belt  Co.,  Milwaukee,  Wis. 

This  catalog  illustrates  and  describes  the 
Chain  Belt  Mixer  as  it  has  been  perfected  to 
the  present  date.  General  and  detailed  descrip- 
tions and  illustrations  are  given.  Tables  of 
sizes  and  the  capacities  of  the  machines  are 
also  given,  together  with  illustrations  showing 
installations  on  various  work. 

Universal  Cement.— Paper,  6x9  ins.  20  PP. 
Universal  Portland  Cement  Co.,  Chicago  & 
Pittsburg. 

This  is  the  regular  monthly  bulletin  for  July, 
containing  short  articles  and  illustrations  cover- 
ing work  under  construction,  or  recently  com- 
pleted, in  which  Universal  Cement  has  been 
used. 

Sullivan  Hammer  Drills — Paper,  6x9  ins.  20 
pp.  Sullivan  Machinery  Co.,  People's  Gas  Bldg., 
Chicago. 

This  is  bulletin  No.  6CD  replacing  No.  60C, 
describing  the  Sullivan  Hammer  Drill  for  use  in 
Quarries,  including  plug  drills,  foot-hole  drills 
and  stone  dressing  tools.  Illustrations  are  given 
showing  various  drills  at  work  in  quarries  and 
in  stone  cutters'  work-shops.  Tables  of  dimen- 
sions and  weights  for  the  various  tools  are 
given. 

Safety  Devices  for  Grinding  Wheels.— Paper 
"jxS  ins.    28  pp.    Norton  Co.,  Worcester,  Mass. 

This  is  an  interesting  catalog  dealing  with 
safety  devices  as  applied  to  grinding  wheels. 
Methods  of  mounting  grinding  wheels  are  illus- 
trated and  a  number  of  devices  for  protection 
arc  described  and  illustrated,  both  by  diagram 
and  half  tones. 

Anti- Hydro. —Paper,  5%x8%  ins.  8  pp.  Anti- 
Hydro  Cement  Water-Proof  Co.,  L.  J.  Buckley 
&  Co.,  257  Broadway,  New  York. 

This  pamphlet  contains  a  description  of 
Anti-Hydro,  a  liquid  for  making  cement  water- 
proof. A  description  as  to  how  the  water- 
proofing is  applied  and  how  it  should  be  used, 
is  given.  Also  table,  showing  tests  of  neat 
cement  briquettes  and  of  mortar  (1  to  3)  with  10 
per  cent  of  Anti-Hydro,  is  given. 

Colt's  Quick  Acting  Clamps. — Paper  4x7%  ins. 
21  pp.  Hainmaeher.  Sehlemmer  &  Co.,  1th  Ave. 
and  13th  St.,  New  York  City. 

This  catalog  Is  No.  2935  and  illustrates  and 
describes  various  styles  of  clamps.  Tables  of 
dimensions  and  prices  are  given. 

Paving  Material.  Paper,  G%x8%  Ins.  16  pp. 
The    I'cxas    I'd.,    17    Hattery    Place,    New  York 

City. 

"Paving  .v  Koads"  Is  the  name  of  tills  Utile 
booklet  which  Ik  Itsued  by  the  Texas  Company. 
The  July  number  contains  articles  describing 
Sheet  Asphalt  Without  Hinder,  Characteristic 
Tents  of  Asphalts,  New  Method  of  Macadam 
Itoad    Construction   and    Cost    Tables   for  Koad 

Oiling, 

Ventilating  Fans.  Paper  7xN'A  Ins.  20  pp. 
American    rilowor  Co.,    Detroit,  Mich. 

This  Ih  Hulletln  No.  315  under  date  of  .lime, 
1911.  Ii  dcMcrlbcK  the  "Ventura"  fun,  which  Is 
Minted  to  he  the  "last  wold"  on  dine  fan  de- 
alt?"  and    construction.     Capacity,    speeds  and 


horse-power  tables  are  given.  Also  tables  of 
dimensions.  The  catalog  is  completely  illus- 
trated. 

"S.  A."  Conveyors.    Paper    6x9    ins.  24  pp. 

Stephens,  Adamson  Manfg.  Co.,  Aurora,  111. 

This  monthly  bulletin  is  No.  37.  Contains 
articles  describing  the  Superior  Cement  Co.'s 
plant  and  also  other  articles  describing  installa- 
tions of  conveying  machinery. 

Incandescent  Street  Lighting  Systems.  Paper 
8x10%  ins.  24  pp.  The  Fort  Wayne  Electric 
Works.  Fort  Wayne,  Ind. 

Bulletin  No.  1131,  contains  a  description  of 
the  Wood  Systems  of  Series  Incandescent  Street 
Lighting.  Apparatus  is  illustrated  and  de- 
scribed, and  considerable  data  is  given. 

Bulletin  No.  1132  illustrates  and  describes 
Multiphase  Revolving  Armature  Alternators. 
Tables  of  sizes  and  dimensions  are  given. 

Bulletin  No.  1133  illustrates  and  describes  in 
detail  Single  Phase  Watthour  Meters,  Type  K4. 

Bulletin  No.  1130  illustrates  and  describes  in 
detail  the  Northern  Type  K  Direct  Current 
Motors. 

The  Morse  Destructor  Furnace.  Paper  6x9' 
ins.  4  pp.  The  Griscom-Spencer  Co.,  90  West 
St.,  New  York,  N.  Y. 

This  is  bulletin  No.  701  which  describes  an 
improved  modern  destructor  for  the  disposal 
of  refuse  and  waste  from  laboratories,  depart- 
ment stores,  etc. 

Hygienic  Air  Washer.  Paper  6x9  ins.  4  pp. 
Griscom  &  Spencer  Co.,  New  York. 

This  pamphlet  describes  the  Hygienic  Air 
Washer  which  is  adapted  for  private  residences, 
hotels  and  public  buildings. 

Catalogue  No.  402,  8  pp.,  describes  the 
Thompson  Evaporative  Condenser,  which  is  in- 
tended for  use  where  a  cooling  tower  or  a  cool- 
ing pond  is  the  only  other  alternative.  Econ- 
omy in  horse-power  is  claimed  for  this  appara- 
tus over  cooling  tower  installation. 

Catalogue  No.  1101,  16  pp..  illustrates  and  de- 
scribes The  "Stratton"  System  Separator.  Tab- 
ulated price  lists  and  dimensions  are  given. 

"Columbia"    High    Speed     Universal  Chuck. 

Paper  7x10  ins.  4  pp.  Schuchardt  &  Schutte, 
90  West  St.,  New  York. 

This  pamphlet  describes  the  Columbia  High 
Speed  Universal  Chuck  designed  to  obtain  the 
full  benefit  of  the  increased  cutting  power  of 
high  speed  steel.  It  is  especially  adapted  for 
heavy  work.  Catalog  is  completely  illustrated 
and  contains  tables  of  sizes,  weights,  dimen- 
sions and  prices. 

Portland  Cement.  Paper  6x9  ins.  4  pp.  Chi- 
cago Portland  Cement  Co.,  Chicago. 

This  card  describes  the  new  book  recently 
published  by  the  company  entitled  "From  the 
Raw  to  the  Finished  Product." 

Hayward  Buckets.  Paper  7%x9  ins.  4  pp. 
The  Havward  Co..  50  Church  St.,  New  York 
City. 

This  pamphlet  is  entitled  "Stunts  with  Hay- 
ward  Buckets"  and  illustrates  some  operations 
which  have  been  made  with  clam  shell  and 
orange  peel  buckets. 

Centrifugal  Pumps.  Paper  8x10  ins.  16  pp. 
The  Goulds  Manfg.  Co..  Seneca  Falls,  N.  Y. 

This  catalog  illustrates  and  describes  several 
single  suction  centrifugal  pumps.  Tables  of 
sizes  and  capacities  and  prices  are  given.  This 
is  bulletin  No.  105. 

Steel    Derricks  and    Drilling   Rigs.     Paper  ox 

7%  ins.  52  pp.  The  Carnegie  Steel  Co.,  Pitts- 
burg, Pa. 

This  is  a  catalog  of  derricks  and  drilling  rigs 
for  oil.  gas.  salt  and  other  wells,  and  mineral 
exploration  work.  The  descriptions  are  very 
complete  and  line  drawings  and  specifications 
are  given  for  a  number  of  types. 

Field  Scraper  Bucket  and   Tower  Excavator. 

Paper  11xfi%  ins.  16  pp.  Geo.  E.  Field.  White- 
hall. N.  Y. 

This  catalog  describes  a  new  scraper  bucket 
and  tower  excavator  for  making  canal  cuts  and 
levees  and  for  road  work. 

Foote  Mixers.  Paper  5K,xS  Ins.  80  pp.  Foote 
Concrete  Machy.  Co..  108  La  Salle  St.,  Chicago. 

This  Is  a  very  complete  catalog  on  concrete 
mixers  giving  illustrations  of  various  types  of 
mixers  and  other  details  with  complete  de- 
scriptions. Catalog  contains  views  of  mixers  as 
installed  on  various  works  and  lino  drawings 
are  given  showing  methods  of  Installation  for 
different  types  of  construction  work.  Table  of 
Specifications,  sizes  and  capacities  are  given. 

Hall  Automatic  Signals.  Cloth  6x9  Ins.  The 
Hall  Signal  Company.  New  York  and  Chicago. 

This  Is  a  loose  leaf  entiling  which  contains 
Illustrations,  order  numbers,  descriptions  and 
prices  of  automatic  signal  appliances. 

Vlsmera  Sheets.  Paper  :'.'v\t.' ,  Ins  S  pp. 
The  Inland  Steel  Co.,  First  National  Hank  Bldg., 

Chicago. 

Contains  descriptions  of  annealed  and  galvan- 
ized sheet  steel  for  tanks,  pipes  and  sheet 
mcia)  work. 
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An  Unique  Sewerage  Problem  in  an 
American  City. 

In  a  sense  Baltimore  is  the  first  great  city 
in  the  United  States  to  install  a  comprehensive 
sewerage  system.  While  it  is  true  that  all  the 
larger  cities  in  this  country  are  more  or  less 
:ompletely  sewered,  it  is  equally  true  that  the 
sewerage  systems  now  in  use  represent  a 
gradual  development  and  growth  extending 
through  many  years  and  many  engineering 
administrations.  Sewer  districts  have  been 
established  and  district  sewerage  systems  con- 
structed as  the  need  became  imperative,  each 
new  system  joining,  more  or  less-  imperfectly, 
to  systems  previously  adopted. 

It  was  not  until  Baltimore  had  grown  to  a 
eity  of  over  a  half  million  inhabitants  that 
steps  were  taken  to  sewer  the  city  in  a  modern 
sense.  The  natural  surface  drainage  of  the 
city  was  good,  and  perhaps  that  condition 
operated  to  delay  the  installation  of  sewers. 
A  great  deal  of  the  drainage  was  allowed  to 
run  on  the  surface  and  accumulated  in  con- 
siderable volume  before  being  taken  under- 
ground by  storm  water  drains.  The  storm 
water  drainage  system  consisted  of  a  few 
scattered,  poorly  located  drains,  with  but  few 
inlets.  The  inlets  were  of  very  large  size.  The 
sanitary  drainage  system  was  fifty  years  be- 
hind the  times,  consisting  of  some  private 
drains,  sewering  probably  15,000  houses,  dis- 
charging into  a  small  natural  water  course 
flowing  through  the  city.  All  other  houses 
drained  into  cesspools  in  the  back  yards. 
These  cesspools  were  cleaned  periodically  and 
gave  partial  satisfaction  on  account  of  the 
sandy  soil. 

The  problem  that  confronted  the  Chief  Engi- 
neer of  the  Baltimore  Sewerage  Commission 
was  therefore  unique  under  American  condi- 
tions. In  another  part  of  this  issue  we  print 
an  article  on  the  design  and  construction  of 
the  comprehensive  sewerage  system,  written 
by  Calvin  W.  Hendrick,  Chief  Engineer.  The 
article  gives  a  good  insight  into  the  manifold 
difficulties  encountered  and  the  manner  in 
which  they  were  overcome.  A  good  deal  has 
been  written  about  this  work  but  the  con- 
struction of  the  sewerage  system  is  only  half 
completed  at  this  time,  and  much  important 
work  is  yet  to  be  done.  We  believe  the  article 
will  prove  to  be  of  general  interest  to  our 
readers  and  of  particular  interest  to  designers 
of  storm  water*  drains. 


The   Opportunities  for  Engineers  in 
Writing  for  Technical  Journals. 

Specific  engineering  data  are  merchandise. 
This  journal  pays  for  the  contribution  of  such 
data  to  its  columns.  The  practice  of  all  the 
better  engineering  journals  is  the  same.  It 
is  furthermore  the  experience  of  every  editor 
of  an  engineering  journal  that  he  cannot  get 
contributed  all  of  the  data  which  he  knows 
exists  and  which  he  would  best  like.  To 
the  editor  there  appears  to  be  no  sound  reason 
for  this  lack  of  supply  to  meet  a  paying  de- 
mand, but  it  is  clear  that  the  matter  looks 
otherwise  to  those  who  might  furnish  the 
supply.  Frankly,  the  editors  of  this  journal 
believe  that  this  viewpoint  is  wrong  and  we 
shall  endeavor  to  tell  why  and  our  purpose 
in  doing  this  is  not  wholly  selfish. 

We  have  said  that  contributed  articles  are 
paid  for  by  the  better  engineering  journals. 
The  practice  is  not  new  nor  has  it  been  hid- 
den, and  it  perhaps  should  be  familiar.  We 
find  as  often  as  not,  however,  that  young  en- 
gineers particularly  are  not  aware  of  this  prac- 
tice. Coincident  with  this  fact  there  is  fre- 
quently found  the  belief  that  the  rates  of 
payment  are  inadequate  to  the  work  required. 
If  one  considers  the  money  return  alone  there 
may  be  in  some  cases  truth  in  this  belief,  but 
ordinarily  it  is  not  true.  An  article  of  2,000 
words,  with  the  usual  amount  of  illustration, 
will  fill  approximately  a  page  of  the  largest 
engineering  journals  and  the  contributor  will 
receive  for  it  from  $10  to  $15  and  frequently 
more.  Such  an  article,  with  the  data  at  hand 
for  its  preparation,  can  easily  be  written  in  a 
few  hours.  As  engineers'  salaries  run  the 
above  rates  are  comparatively  high. 

But  it  is  not  the  money  received  for  his 
article  that  is  the  greatest  return  to  the  con- 
tributor. An  account  of  a  piece  of  work  well 
done,  of  a  problem  neatly  solved,  of  a  diffi- 
culty overcome,  brings  the  contributor's  name 
and  ability  prominently  to  the  attention  of 
possible  future  employers  of  his  services. 
Frequently  it  brings  him  direct  offers  of  em- 
ployment. This  is  not  a  pleasant  fiction  of 
editors,  but  a  fact  to  which  engineers  have 
testified  many  times  within  our  knowledge. 
Indeed,  there  is  not  lacking  the  testimony  of 
engineers  that  they  owe  much  of  their,  in 
cases  very  considerable  success,  to  this  en- 
tirely legitimate  manner  of  advertising  their 
services.  There  is  pay  for  the  engineer,  and 
pay  measurably  worthy  of  his  labor  in  both 
money  and  advertising,  who  contributes  to  an 
engineering  journal.  Incidentally,  there  is  a 
service  to  his  profession  to  which  every  man 


owes  a  measure  of  his  effort,  and  there  is  a 
service  to  the  contributor's  own  mental  equip- 
ment through  the  training  had  in  the  precise 
expression  of  thought  and  necessity  for  ac- 
curate observation. 

We  have  spoken  first  of  the  compensation 
to  be  had  for  contributing  to  an  engineering 
journal  for  the  expectation  of  compensation 
is  the  impelling  motive  of  all  human  effort. 
Our  candid  opinion,  however,  is  that  fewer 
engineers  fail  to  contribute  to  engineering 
journals  because  of  doubt  concerning  the  pay 
they  will  receive  than  because  of  any  one  of 
several  other  reasons.  One  of  these  is  the 
notion  that  an  article  of  unique  importance 
is  essential.  Another  is  the  fear  of  display- 
ing inexperience  before  the  eyes  of  those 
more  experienced.  It  is  not  the  exceptional 
work  that  is  so  much  worth  describing  as  the 
exceptional  way  of  doing  ordinary  work  or 
even  the  ordinary  way  of  doing  ordinary 
work.  The  task  of  erecting,  taking  down  and 
moving  a  guy  derrick  is  ordinary  work,  yet 
where  will  one  find  a  cost  and  time  compari- 
son of  the  several  methods,  or  without  some 
search,  a  clear  and  precise  description  of  any 
method.  The  quality  of  an  article  bears  no 
necessary  relation  to  its  length.  A  short  arti- 
cle may  easily  be  more  valuable  than  a  long 
one. 

The  idea,  too,  that  there  is  any  presumption 
in  the  young  engineer  seeking  publication  for 
his  work  is  quite  as  false.  Experience  counts 
much  when  the  value  of  one's  opinion  is  be- 
ing weighed,  but  it  is  of  no  importance  in 
a  recital  of  facts.  A  fact  stated  by  a  school- 
boy is  as  much  a  fact  as  if  it  came  from  a 
bearded  philosopher.  An  article  describing 
the  methods  and  giving  the  costs  of  con- 
structing an  engineering  work  is  a  recital  of 
facts.  The  sub-engineer  on  the  job  is  quite 
likly  better  equipped  with  such  facts  than  is 
his  chief  and  there  is  no  reason  why  he  should 
have  any  temerity  in  publishing  them. 

Another  cause  of  reluctance  to  write  for 
publication  which  we  often  have  mentioned 
is  that  the  necessary  literary  ability  is  net 
had.  No  one  will  for  a  moment  belittle  the 
importance  of  literary  ability  in  preparing  an 
article  for  publication  but  it  is  not  wise  to 
regard  this  qualification  with  too  much  awe. 
Few  engineers,  even  young  engineers,  if  or- 
dered by  their  superior  to  write  a  report  on 
the  character,  conditions,  manner  of  prosecu- 
tion, etc.,  of  a  work  of  construction  would 
regard  their  lack  of  literary  ability  as  a  valid 
excuse  for  declining  the  task.  If  one  is  able 
to  write  to  his  home  office  an  understandable 
and  useful  report  of  this  kind  lie  is  able  to 
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write  an  article  for  an  engineering  paper 
which  the  editor  will  not  refuse  at  least  be- 
cause of  any  deficiency  in  literary  qualities. 

The  editor  may  be  depended  upon  to  fit 
the  literary  character  of  an  article  to  his 
standards  if  it  is  in  other  respects  useful  to 
him.  Indeed,  he  is  more  likely  to  decline  the 
article  which  lias  high  literary  merit  but  few 
useful  facts.  Also  he  is  quite  as  much  con- 
cerned in  seeing  that  no  trite,  useless  or  er- 
roneous matter  goes  into  the  pages  of  his 
paper  as  any  contributor  can  be.  This  is  his 
business.  The  possible  contributor  who  has 
worked  out  a  plan  or  a  method  or  secured 
a  result  that  is  novel  and  useful  to  him  but 
fears  to  make  it  known  because  it  may  pos- 


sess some  unsuspected  flaw  or  be  an  old  story 
to  others,  can  safely  take  the  benefit  of  the 
doubt  and  let  the  editor  decide  its  availability 
and  value  for  publication. 

A  frequent  reason  given  for  not  writing  is 
lack  of  time  or  no  accurate  records  of  daily 
events.  A  well  kept  diary,  as  we  stated  last 
week,  will  overcome  the  difficulty  of  having 
forgotten  the  minor  details  that  give  character 
to  a  construction  work.  It  is  not  a  difficult 
matter  to  "get  time  to  write''  if  one  really 
wishes.  An  article  does  not  have  to  be  writ- 
ten at  one  sitting  or  two  or  a  dozen.  Twenty 
minutes  a  day  amounts  to  two  hours  a  week, 
and  in  a  month  to  an  eight-hour  day.  The 


editors  can  name  half  a  dozen  treatises  held 
in  repute  by  engineers  whose  authors  could 
seldom  devote  more  than  half  an  hour  a  day 
to  their  preparation. 

Our  purpose  in  this  talk  is  to  encourage 
young  engineers  to  contract  the.  habit  of  writ- 
ing for  the  engineering  papers.  It  is  as  we 
have  already  said  not  wholly  a  selfish  pur- 
pose, for  the  gain  to  the  writer  is  far  greater 
than  the  gain  to  the  publisher,  but  we  have  ; 
a  measure  of  selfishness  in  our  argument. 
We  wish  to  secure  these  articles  for  our  col- 
umns. The  editors  stand  ready  to  advise 
with  and  aid  in  all  possible  ways  any  one 
who  has  available  material  for  articles  on 
design,  construction  methods  and  costs. 


EARTH      AND      ROCK  SECTION 


Making  a  300,000  Cu.  Yd.  Railroad 
Embankment  With  Hydraulic 
Dredge. 

BY  GEO.  H.  BREMNER.* 

At  Genoa.  Wisconsin,  on  the  Mississippi 
River,  the  C.  B.  &  Q.  R.  R.  is  making  a  fill 
for  a  second  main  track  with  a  15-in.  hydraulic 
dredge.    This  work  is  a  portion  of  the  work 


is  about  1  mile  long  and  will  cut  off  a  shal- 
low bay  on  the  shore  line.  The  depth  of  the 
fill  averages  about  20  ft.  The  grade  will  be 
level  and  will  be  2  ft.  above  high  water,  and 
about  12  ft.  above  the  ordinary  river  stage. 
For  making  the  fill  the  sand  is  pumped  from 
the  river  bottom  and  carried  through  a  15-in. 
pipe  on  pontoons  to  the  embankment  line. 
Figure  2  shows  the  dredge  and  pipe  line  sup- 
ported on  pontoons,  and  Fig.  3  shows  the  em- 
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Fig.  1 — plan  and  Profile  Showing  New  Main  Line  Hydraulic  Fill  at  Genoa.  Wis..  C,  B.  & 

Q.  R.  R. 


of  grade  reduction  and  curvature  elimination 
on  the  Savanna 'to  St.  Paul  line.  This  line 
receives  at  Savanna,  111.,  the  Chicago  and 
St.  Louis  traffic  to  St.  Paul  and  Minneapolis 
and  the  very  heavy  coal  tonnage  from  South- 
ern, Illinois.  Although  the  present  river  line 
is  an  excellent  one,  well  built  with  heavy  rail 
and  in  good  condition,  the  heavy  tonnage  has 
made  its  improvement  necessary.  The  line  is 
287  mile-  in  length,  87  miles  of  which  are  now 
operated  as  double  track,  the  balance  being 
in  the  various  stages  of  completion. 

Figure  1  shows  the  plan  and  profile  of  the 


bankment  which  has  to  be  leveled  off  by  teams 
before  laying  track. 

The  dredge  has  a  hull  120  ft.  long  and  30 
ft.  wide  and  is  made  entirely  of  Oregon  fir, 
treated  with  straight  creosote,  0  lbs.  Xo  the 
cu.  ft.  It  has  6-in.  gunwales  and  solid  bulk- 
heads. It  is  divided  into  eight  compartments 
by  seven  longitudinal  bulkheads,  five  of  which 
are  6  ins.  thick  and  two  are  4  ins.  thick.  Plank- 
ing 3%  ins.  thick  is  used  on  the  bottom  and 
2%-in.  plank  is  used  on  the  deck.  The  cabin 
containing  the  machinery  is  12  ft.  high  with 
4x12  in.  carlins.    The  pump  is  a  15-in.  Morris 


Fig.  2— View  of  C,  B.  &  Q 


work  upon  which  the  15-in.  dredge  has  bu  n 
looted  sm<e  April  12,  1911,  and  which  will  DC 
completed  about  Aug.  80,  1911.    The  new  fill 
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Dredge  and  Pipe  Line  Making  R. 


centrifugal  pump  with  an  1 H- in.  suction  50  ft. 
long.    The  suction  pipe  is  connected  up  with 
m|s  .,!  .iccordian  joints  and  swung  on  a 
'id  (t    catamaran.    The  pump  is  connected  to 

the  engine  with  a  rope  'drive  and  runs  at  1 


velocity  of  about  13  ft.  per  second,  making 
325  revolutions  per  minute.  There  is  one  5-in. 
centrifugal  priming  pump.  The  boilers  are 
Lyons  boilers  of  200  h.  p.  each.  There  is 
one  condenser  pump,  feed  pumps,  an  electric 
light  plant,  steam  capstans,  dinkey  boiler  and 
winch  machinery.  The  dredge  is  transferred 
from  place  to  place  by  a  tow  boat.  The  bal- 
ance of  the  equipment  consists  of  two  coal 
barges  60  ft.  long  by  18  ft.  wide  and  14  pon- 
toons. The  pontoons  are  32x12  ft.  and  3  ft. 
deep  with  a  frame  built  upon  them  in  which 
the  15-in.  discharge  pipe  is  suspended. 

On  shore,  about  12  to  20  men  are  required 
to  handle  the  discharge  pipe  and  the  shields 
or  guides.  The  shields  are  pieces  of  sheet 
iron  18  ins.  wide  and  16  ft.  long  which  are 
placed  on  edge  in  the  sand  at  different  loca- 
tions so  that  the  discharge  will  be  held  in  lit- 
tle ponds  until  the  material  has  settled.  The 
handling  of  these  requires  considerable  experi- 
ence in  order  to  get  the  best  results.  The 
rate  of  output  depends  considerably  upon  the 
control  of  the  discharge,  so  that  the  material 
will  settle  properly.  The  handling  of  the 
pipes  must  be  done  quickly  so  that  the  pumping 
can  be  as  nearly  continuous  as  possible. 

The  output  of  the  dredge  varies  from  3,500 


Fig.  3 — View  of  Fill  Made  with  Dredge. 

to  4,500  cu.  yds.  per  day  of  24  hours.  The 
conditions  for  dredging  are  ideal,  the  heavy 
sand  pumps  easily  and  settles  readily  and  no 
unusual  difficulties  have  held  up  the  work  so 
that  its  cost  has  been  very  low. 


TJnwatering  El  Cobre  Mines   by  an 
Air  Lift,  with  Costs.* 

An  interesting  experiment  was  made  in  1910 
at  Fl  Cobre  Mines,  t  uba,  in  which  an  air  lift 
was  used  for  unwatering  the  mines. 

The  water  stood  at  the  200-ft.  level,  held  by 
two  Cameron  -1. in.  hi  |>imi|i>  Die  shaft  was 
SOU  ft.  deep,  with  one  cage  road,  4X8  ft, 
open  to  the  800-ft.  level  The  other  com- 
partments were  blocked  with  platforms.  The 

•From  an  article  by  E.  H.  Emerson  In  School 
of  Mines  Qimiterl>  of  Columbia  UnlvernltV, 
July.  1  i»  1 1 . 
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water  was  acid,  and  contained  up  to  400  grs. 
Cu.  per  cu.  meter.  A  tunnel  from  the  50-ft. 
level  through  the  mountain  allowed  a  reduc- 
tion in  the  head. 

Tests  showed  the  shaft  to  be  blocked  by  old 
timber  and  guides,  so  that  a  cone  was  made 
to  run  on  an  old  cable  guide,  lowered  in  the 
center  of  the  compartment  with  a  2-ton  weight. 
The  wood  pipe  was  built  upon  this  and  lowered 
as  put  together. 

The  wood  pipe  twisted  around  the  center 
cable  in  a  spiral,  so  that  it  had  made  a  com- 
plete turn  in  200  ft.  without  doing  the  slightest 
harm.  Three  columns  were  built  up  on  the 
cone  and  tied  together  with  new  lj^-in.  rope, 
which,  when  wet,  held  them  together  firmly. 


Methods  of  Framing  Shaft  Timbers. 


They  were  750  ft.  long,  each,  and  had  no 
support,  as  the  guide  and  lowering  ropes  were 
soon  eaten  off  by  the  water.  With  600  ft. 
under  water  and  150  ft.  above,  the  wood  col- 
umns were  nearly  floating.  After  being  water- 
soaked  they  became  very  heavy.  The  wood 
pipe  was  10  in.  inside  diameter.  Air  pipe  was 
2^-in.  iron  pipe,  which  was  thoroughly  tarred 
and  changed  as  it  was  eaten  by  the  water.  The 
high  limit  of  the  compressors  was  140  lbs. 
pressure.  Two  pipes  were  used,  the  third  be- 
ing in  reserve  and  operated  in  case  of  breaks 
in  the  others.  The  out-flow  was  measured 
hourly  by  weir. 

The  head  at  the  start  was  150  ft.,  submerg- 
ence of  air  pipe  50  per  cent.  Head  of  finish 
was  360  ft.,  with  39  per  cent,  submergence. 
The  water  removed  was  113,120,000  gallons, 
at  a  cost  of  7.434  cts.  per  1,000  gallons. 

The  pipes  averaged  950  gallons  per  minute, 
each,  or  105  cu.  ft.  of  air  for  100  gallons  of 
water. 

The  lowest  speed  was  with  a  360  ft.  head, 
1,500  gallons  per  minute  for  the  two  pipes,  or 
160  cu.  ft.  of  free  air  for  100  gallons  of  water. 

Second  Stage. — After  reaching  the  400-ft. 
level,  a  2,000-gallon  pump  was  installed,  and 
the  discharge  of  the  blow  pipes  turned  into  the 
pump  sump.  Under  no  head,  one  10-in.  pipe 
threw  2,200  gallons  per  minute  with  air  cut 
down.  This  was  the  pump  limit  on  a  burst 
of  speed. 

A  special  test  was  made  in  lowering  the 
water  for  seven  days.  The  results  were  as 
follows : 

SEVEN     DAYS     TEST     BLOWING  AND 
PUMPING. 

Feet   lowered   57  ft.  6  in. 

Feet  lowered  per  day  9  ft.  2%  in. 

Gallons  per  ft.  lowered   307,100 

Total  gallons  pumped  17,659,980 

Total  gallons  pumped  per  day   2,522,954 

Total  gallons  pumped  per  minute   1,750 

Head  at  start  on  blow  pipe  21  ft.  6  in. 

Head  at  finish  on  blow  pipe   79  ft. 

Average    head   50  ft.  3  in. 

Submergence  at   start  179  ft.  =  89  per  cent 

Submergence  at  finish  100  ft.  =  50  per  cent 

Air  used,  100  lbs.  pressure. 

2%-in.  air  pipe  inside  10-in.  wooden  pipe,  one 

pipe  only  used. 
42.3  cu.  ft.  of  free  air  to  100  gallons  of  water. 
Cost:    2.32  cts.  per  1,000  gallons. 

In  this  case  the  pipe  was  limited  by  the 
capacity  of  the  pump.  3,500  to  4,000  cu.  ft. 
could  be  blown  from  the  one  pipe  with  1,000 
cu.  ft.  of  free  air.  The  actual  inflow  of  the 
mine  is  213  gallons  per  minute. 

The  cost  per  1,000  gallons  by  blowing  down 
60  ft.  once  in  two  months,  and  pumping  the 
water  to  the  surface,  is  5.23  cts.  per  1,000 
gallons. 

The  cost  of  the  pump  alone,  working  under 
full  capacity,  is  2.91  cts.  per  1,000  gallons  (with 
labor  proportioned  to  the  blowing),  but  hand- 


ling only  the  inflow  with  pumps  of  small  size 
the  cost  was  8.3  cts.  per  1,000  gallons.  There 
is,  therefore,  a  saving  of  3.02  cts.  per  1,000 
gallons  by  the  combination  method  of  holding 
the  water  at  the  400-ft.  level. 

It  is  a  real  saving,  since  in  flood  time  the 
full  2,000  gallons  capacity  is  necessary,  and, 
therefore,  there  is  no  unnecessary  invest- 
ment. A  great  advantage  is  that  an  enormous 
sump  is  provided,  which  insures  against  drown- 
ing b-ir  the  sudden  floods. 


Methods  of  Framing  Shaft  Timbers. 

There  is  some  diversity  in  the  style  of  fram- 
ing shaft  timbers.  The  difference  is  found 
chiefly  at  the  corners  and  while  each  method 
has  its  advocates,  any  of  these  several  meth- 
ods will  answer  all  purposes  under  certain 
conditions,  for  all  are  in  practical  use.  The 
accompanying  drawings  illustrate  several 
styles  described  by  W.  H.  Storms  in  the  Engi- 
neering and  Mining  Journal.  Only  the  ends 
of  the  wall  plates  are  shown,  it  being  under- 
stood that  the  end  plates  must  be  framed  in 
exact  conformance  with  the  wall  plates.  In 
each  case  the  daps  in  which  the  posts  must 
rest  are  either  shown  or  are  provided  for. 
In  Fig.  1  the  dap  is  shown  on  both  upper  and 
lower  side ;  in  Fig.  2  it  shows  only  on  the  un- 
der side,  the  corresponding  dap  for  the  upper 
post  being  cut  in  the  end  plate,  which  is  not 
shown.  In  Fig.  3  the  edge  of  the  dap  is 
shown  both  top  and  bottom,  and  in  Fig.  4  it 
is  shown  on  both  upper  and  lower  side  of 
the  plate. 

The  style  of  framing  shown  in  Fig.  1  was 
in  use  at  least  60  years  ago,  and  is  about  the 
only  style  of  framing  shaft  timbers  illus- 
trated in  old  works  on  mining.  There  are 
mines  where  this  peculiar  style  of  timbering 
is  still  in  use,  but  it  has  nothing  in  particular 
to  recommend  it,  while  the  placing  of  wall 
plates,  unless  they  are  provided  with  separate 
hanging  bolts,  is  accomplished  with  difficulty, 
which  is  not  the  case  with  any  other  methods 
shown  here.  Figure  2  represents  the  end  of 
a  wall  plate  halved  and  provided  with  a  dap 
on  the  lower  side.  Where  the  side  pressure 
is  sufficiently  great  to  cause  timbers  to  split 
when  framed  as  shown  in  Fig.  2,  the  bevel 
illustrated  in  Fig.  3  will  make  but  little  dif- 
ference. Neither  Fig.  2  nor  Fig.  3  is  well 
adapted  to  shafts  which  depart  more  than  15° 
from  the  vertical. 

Timbers  for  inclined  shafts  are  now  framed 
almost  universally  as  shown  in  Fig.  4.  This 
method  is  equally  adapted  to  either  inclined  or 
vertical  shafts.  It  will  be  noticed  that  the  so- 
called  dovetail  mortise  is  beveled  on  one  side 
only,  the  other  side  being  normal  (  at  a  right 
angle)  to  the  top  of  the  timber.  A  modifica- 
tion of  this  is  sometimes  seen  where  both 


the  use  of  the  templet  all  the  timbers  are 
framed  exactly  alike,  all  cuts  corresponding  in 
position  and  size,  which  is  sometimes  not  the 
case  when  the  work  is  laid  out  with  a  square, 
unless  the  man  he  a  most  careful  workman. 


Status  of  Culebra  Cut  Excavation  on 

June  30,  191 1. 

At  the  close  of  the  fiscal  year,  June  30,  191 1, 
there  had  been  excavated  from  the  section  of 
the  Panama  Canal  known  as  Culebra  Cut, 
1)5,514,865  cu.  yds.  and  there  remained  to  be 
dug  18,671,859  cu.  yds.  This  section  is,  there- 
fore, 78  per  cent  completed.  The  advance  of 
the  work  each  year  is  shown  in  the  following 
table : 


Fiscal  year.                                              Cu.  yds. 

1904  (2  months)   60,107 

1905    741,644 

1906    1,506,562 

1907    5,768,014 

1908   12,065,138 

1909   14,229,978 

1910   14,921,750 

1911   16,221,672 

Total   65,514,865 


The  amount  of  excavation  has  increased 
each  year,  and  there  has  been  an  increase  also 
in  the  average  excavation  per  steam  shovel, 
clue  to  the  increasing  effectiveness  of  the  work- 
ing force,  and  a  consequent  decrease  in  the 
cost  per  cubic  yard  excavated.  In  the  quarter 
ending  March  31,  the  cost  of  excavation  in  the 
Central  Division,  which  includes  Culebra  Cut, 
was  56.92  cts.  per  cu.  yd.,  while  the  cost  for 
the  whole  period  up  to  March  31,  was  88.01 
cts.  per  cu.  yd. 

A  section  of  the  cut  that  is  practically  com- 
pleted is  the  rock  excavation  at  Bas  Obispo. 
At  this  point  the  French  had  been  digging  the 
emplacement  for  one  of  the  locks  on  the  three- 
level  canal  projected  by  the  New  Panama 
Canal  Co.  The  digging  was  through  a  hill  of 
trap  rock.  A  cross-section  of  the  canal  at  this 
point  shows  the  excavation  for  the  French 
locks,  and  the  work  done  here  by  the  Amer- 
icans since  1904.  All  but  a  small  bit  of  ex- 
cavation at  the  toe  of  the  east  slope  is  com- 
pleted, and  this  is  represented  in  the  illustra- 
tion by  the  white  triangle,  at  the  lower  left 
corner  of  the  cross-section.  The  section  that 
is  completed  is  about  600  ft.  in  length,  and  for 
half  a  mile  above  this  point,  the  work  is  mere- 
ly a  "clean-up  job"  on  which  three  steam 
shovels  are  making  shallow  cuts.  The  old  in- 
cline into  the  Canal  at  Bas  Obispo  on  the 
east  side  is  being  dug  out. 

There  has  been  less  inconvenience  from  the 
sliding  banks  so  far  this  rainy  season  than 
was  anticipated.  The  longest  of  the  slides, 
that  at  Cacuracha,  is  at  rest,  and  a  shovel  cut 
has  been  made  in  front  of  it  on  the  95- ft. 


Ay /7//?er/(8/n 

/h>/>  Surface  af/fo/er  ffatff 
ffo//om  ofGano/.  £/er  *40 
fat 

320  280  240  700  I60~I20  00  40   O  40  SO  //O  /SO  2)0  240  ?£0  300X0 
/T/?f.  s  Conttf. 

Section    of   Culebra    Cut,    Panama    Canal,    Showing   Completed    Canal    at   Bas  Obispo. 


sides  are  cut  with  a  bevel.  This  has  no  ad- 
vantage over  that  shown  in  Fig.  4,  and,  more- 
over, is  more  troublesome  to  cut.  All  the 
marking  in  the  laying  out  of  shaft  timbers 
can  be,  and  should  be  done  with  the  use  of 
a  templet.  This  should  be  made  of  a  good 
sound  piece  of  wood,  for  the  back,  to  which 
should  be  secured  steel  plates  of  the  proper 
size  and  shape  to  indicate  the  various  cuts  to 
be  made.  When  a  templet  is  used  there  are 
fewer  mistakes  made  in  laying  out  the  work. 
A  man  may  be  an  excellent  carpenter  and  yet 
know  nothing  whatever  of  laying  out  marks 
for  framing  shaft  timbers.     Then,  too,  with 


berm,  and  has  been  maintained  without  diffi- 
culty. No  new  movements  occurred  at  Cule- 
bra, up  to  July  1,  where  the  lightening  of  the 
slides,  by  excavating  them  on  top,  is  in 
progress. 


New  Motor  Truck  With  Dump  Body. — 

A  motor  truck  with  dump  body  has  recently 
been  designed  and  built  for  the  DeFrain  Sand 
Co.  of  Philadelphia  to  be  used  in  hauling 
materials  for  concrete.  It  is  built  to  carry  a 
6-ton  load  and  the  body  has  a  capacity  of  124 
cu.  ft.  or  about  4%  cu.  yds.  In  normal  position 
the  bottom  of  the  body  has  a  slope  of  15°. 
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The  body  can  be  raised  another  25°,  giving 
a  maximum  slope  of  40°.  The  raising  and 
dumping  movement  is  accomplished  through 
a  set  of  gearing,  actuated  by  a  50-h.p.  truck 
motor.  At  1000  r.p.m.  the  motor  raises  the 
body  and  load  to  its  maximum  height  in  40 
seconds.  The  control  of  this  mechanism  con- 
sists in  a  single  lever  beside  the  driver's  seat. 
By  a  movement  of  this  lever  the  body  can  be 
hoisted,  dumped,  and  the  body  lowered  back- 
to  normal  position  automatically,  without  the 
driver  leaving  his  seat.  The  end  gate  which 
is  entirely  automatic  opens  as  the  body  raises. 
Any  size  opening  can  be  obtained  and  the 
load  spread  over  a  road  to  the  depth  de- 
sired. This  truck  was  built  by  the  Gramm 
Motor  Car  Co.  of  Lima,  Ohio. 


TABLE  I. — CONTRACT    PRICE3   NEW  YORK  BARGE  CANAL. 


Contract  Prices  and  Costs  of  Work  on 
the  New  York  Barge  Canal. 

In  a  paper  presented  before  the  Philadelphia 
Engineers'  Club  and  published  in  the  July 
Proceedings,  Mr.  Wm.  B.  Landreth,  former 
Special  Deputy  State  Engineer  in  direct  charge 
of  the  Barge  Canal  construction,  presents  the 
accompanying  data  showing  the  contract  prices 
of  Barge  Canal  construction  covering  several 
years.  These  prices  are  for  the  larger  items 
of  contract  work  and  show  large  variations  in 
prices  bid  for  various  classes  of  work.  It 
should  be  remembered,  however,  that  the  first 
contracts  were  let  in  1905,  and  that  bids  have 
been  received  several  times  every  -"ear  since 
that  date.  This  period  covers  at  least  one 
rather  severe  financial  depression  and  two 
periods  of  increased  cost  of  work.  These 
contract  prices  are  given  in  Table  I. 

But  one  unit  price  is  paid  for  excavation 
as  there  is  no  classification  of  the  material 
excavated. 

The  actual  cost  of  excavation  as  shown  in 
the  cost  data  records,  per  cu.  yd.  including 
depreciation,  interest  and  overhead  charges, 
has  been  as  follows : 

EARTH  EXCAVATION. 

By  hydraulic  dredge   from  $0.05  to  $0.16 

By  dipper  dredge   from   0.13  to  0.30 

By  ladder  dredge   from   0.15  to  0.25 

By  clamshell  dredge   from  0.09  to  0.15 

By  revolving    excavator  and 

scraper  bucket   from  0.05  to  0.28 

Bv  towers  and  scraper 

buckets   from   0.11  to  0.30 

Bv  steam  shovel   from   0.10  to  0.40 

By  graders   from   0.14  to  0.30 

By  hand  and   team  from  0.14  to  0.60 

ROCK  EXCAVATION. 

Dry  rock  by  steam  shovel  from  $0.30  to  $0.75 

Dry  rock  bv  hand  and  derrick.  $2.00  (average) 
Wet  rock   from  $1.00  to  $2.25 

Channeling  has  cost  from  22  cts.  to  38  cts. 
per  sq.  ft.,  depending  on  the  character  of  the 
rock,  the  rock  channeled  having  varied  from 
soft,  badly  broken  shale  and  slate  to  hard 
limestone. 

The  cost  for  second-class  concrete  has  been 
from  $4.20  to  $7.00  per  cu.  yd.  in  place,  in- 
cluding depreciation,  interest,  and  overhead 
charges. 

The  specifications  for  the  masonry  structures 
divide  the  concrete  in  three  classes,  as  fol- 
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lows :  First  class  is  1  part  cement.  2  parts 
sand  and  4  parts  crushed  stone,  class  2  is  pro- 
portioned 1  :2%  :5,  and  class  3  is  proportioned 


1 :3  :6.  In  classes  2  and  3  either  crushed  stone 
or  ground  gravel  is  allowed.  All  of  the  in- 
gredients are  measured  in  loose  bulk. 


ROADS     AND     STREETS  SECTION 


Methods  of  Constructing  Roads  Sub- 
ject to  Overflow  and  of  Preventing 
Erosion  of  Roads  and  Ditches. 

While  the  general  principles  of  road  con- 
struction arc  nearly  the  same  all  over  the 
United  States,  it   will  he   found  necessary  to 

modifj   then  somewhat,  owing  to  climatic 

Conditional  difference  in  available  road  mate- 
rial, aild  numerous  varying  local  conditions. 
Problems  will  be  encountered  in  tin-  Northern 
Stair-.,  owing  to  frost  action  and  severe  win 
icrs.  thai  do  nut  concern  the  southern  road 
builders,  and   in  turn   the   northern  builders 

do  not  have  to  contend  with  tropical  vegeta 

Hon   or   the   scarcity   of    free   labor      In  the 
Southern  States  there  arc   certain  road  prob 
leins  which  are  not  met  with  in  other  sections 


of  the  country.  The  methods  of  handling 
these  special  problems  by  the  use  of  local 
materials  and  labor  are  given  in  a  recently 
issued  circular  of  the  U.  S.  Office  of  Public 
Roads.  The  circular  was  prepared  by  Mr. 
I).  II  Winslow,  Superintendent  of  Road  Con 
struction,  U.  S.  Office  of  Public  Roads,  and 
from  il  wc  have  taken  the  matter  in  this 
art  icle, 

Flooded  Roads  and  Fords. — At  certain  sea- 
son-, of  the  /ear,  in  some  localities  in  the 
South,  there  are  roads  thai  are  entirely  COV 
ered  with  water  from  I  it.  to  III  ft.  deep, 
and  for  a  distance  varying  from  a  few  hun- 
dred   feet    to   more   than  a   mile      Such  con 

ditions  are  found  in  'be  eastern  Carolina)? 

and  in  southern  Georgia,  Alabama,  Mississip 
pi,    Florida,  and  other  slates.      \t   stub  limes 


travel  is  practically  cut  off  or  confined  to 
horseback  riding.  As  in  other  cases,  the 
trouble  should  be  traced  to  its  source;  hut 
here,  even  when  the  cause  is  ascertained,  the 
road  builder  is  littlft  better  off.  for  the  cause 
for  such  conditions  hardly  ever  originates  on 
the  road  itself.  It  is  quite  likely  to  be  a 
choked  channel  on  private  land,  a  swollen 
stream  overflowing  its  banks,  or  a  large  drain- 
age area  emptying  over  a  small  area,  which 
limited  funds  will  not  suffice  to  remedy,  even 
ii  all  the  legal  objections  can  be  overcome. 
The  real  probliem  consists  in  doing  the  neces- 
sary work  on  the  road  itself  without  damage 
to  the  property  on  either  side. 

In  sonic  cases  a  long  bridge  lias  been  built, 
bui  such  a  bridge  is  expensive  in  its  construc- 
tion and  is  a  constant  item  of  maintenance, 


August  9,  1 9  i  i  • 


ENGINEERING    &  CONTRACTING 


147 


For  most  places,  indeed,  its  cost  is  prohibi- 
tive. To  make  a  deep  fill,  with  the  necessary 
culverts,  would  also  require  a  large  financial 
outlay,  especially  since  the  slopes  would  re- 
quire heavy  facing  to  prevent  sliding  at  flood 
seasons.     The    growth    of   vegetation    is  so 


become  impassable  like  the  flooded  areas,  they 
arc  a  nuisance  to  all  who  arc  obliged  to  use 
them.  Pedestrians  are  sometimes  able  to  cross 
these  sections  on  plank  walks,  hut  they  are 
in  an  impassible  conditions  for  automobiles 
because  of  the  danger  of  flooding  the  engine. 


WATER  AT  FLOOD  SEASON 


Ifl^'&AND   FILL  - 
^afla —  c  "  agj 


CULVERT 


SECTION 


Fig.  1 — Cross-Section  Showing  Method  of  Draining  a  Flooded  Road  With  Logs. 


rapid  in  the  South  that  clearance  of  channels, 
if  permitted  by  the  abutters,  would  be  of 
little  value,  unless  systematically  done  at  fre- 
quent intervals. 

The  first  solution  to  the  problem  lies  in  the 
use  of  timber  for  making  the  flooded  sections 
passable.  On  the  downstream  side  of  the 
road  logs  are  placed  parallel  to  the  road  in 
the  form  of  a  pyramid,  with  the  top  of  the 
upper  log  set  as  high  as  the  usual  water  level 
on  the  road.  The  bottom  logs  are  held  in 
place  by  either  sinking  them  in  a  shallow 
trench  or  by  driving  heavy  stakes.  The  logs 
are  set  at  the  extreme  limits  of  the  traveled 
way,  as  is  shown  in  Fig.  1.  Large-sized  logs 
are  used,  the  largest  being  placed  in  the  base 
of  the  pyramid.  These  logs  lie  end  to  end 
except  that  space  is  left  to  permit  a  culvert 
with  a  head  wall  to  pass  through.  Sand  is 
dumped  against  the  logs  on  the  side  toward 
the  traveled  way  until  it  is  level  with  the  top 
log  and  wide  enough  for  a  vehicle  to  travel 
on.  The  logs  act  as  a  retaining  wall,  or  as  a 
dam,  and  practically  all  sediment  is  retained, 
so  as  to  form  a  gradual  slope  from  the  top  of 
the  logs  to  the  opposite  side  of  the  road.  By 
driving  close  to  the  logs  a  wagon  or  automo- 
bile encounters  but  a  few  inches  of  water. 
After  the  flood  season  and  as  the  water  re- 
cedes, the  purpose  of  the  culvert  is  apparent. 
The  logs  and  sand  act  as  a  dam  and,  without 
the  culvert,  would  keep  the  land  flooded  on 
the  side  of  the  road  opposite  the  logs. 

A  culvert  is  placed  at  right  angles  to  the 
road  at  the  natural  grade  of  the  ground  and 
protected  with  head  walls  at  both  ends.  As 
the  water  recedes,  it  runs  away  from  the 
logs  down  the  incline  to  the  inlet  of  the  cul- 
vert and  through  this  under  the  road.  Every 
flood  adds  sediment  and  compacts  the  material. 

If  stone,  brick,  or  sand  can  be  had,  a  more 
permanent  structure  can  be  obtained  by  mak- 
ing it  of  concrete,  brick,  stone,  or  cement 
mortar.  If  stone  is  the  only  available  mate- 
rial, it  is  necessary  only  to  lay  the  stone,  like 
a  wall,  parallel  to  the  road,  similar  to  the  ar- 
rangement of  the  logs,  shown  in  Fig.  1. 
Where  brick  is  used  the  top  of  the  wall 
should  be  at  least  8  ins.  thick,  while  the  thick- 
ness at  the  base  depends  upon  the  height  of 
the  wall.  In  some  sections  concrete  or  ce- 
ment mortar  can  be  obtained,  and  in  such 


In  cases  of  this  description  the  trouble  is 
caused  by  the  fact  that  the  water  cannot  be 
drawn  away  from  the  road  because  the  road 
is  lower  than  the  level  of  the  adjacent  land. 
It  is,  therefore,  necessary  to  elevate  the  road 
above  the  water  to  secure  proper  drainage. 

A  bridge,  in  some  cases,  would  remedy  the 
trouble,  but  in  many  sections  where  these  con- 


roadbed  the  rock  is  placed  from  is  to  _'l  ins. 
thick  in  the  center  and  to  a  depth  of  about 
(>  ins.  at  a  point  1V>  feet  on  each  side  of  the 
center.  The  top  is  then  dressed  off  with  nat- 
1  ral  soil  and  a  road  drag  is  used. 

If  it  is  filled  with  brickbats  or  sand,  the 
rame  method  is  used.  The  sand  section  will 
remain  damp  and,  since  sand  supports  a  load 
better  when  damp  than  when  dry.  this  is  an 
advantage. 

This  type  of  road  is  more  satisfactory  than 
the  old  corduroy  road,  and  far  less  expensive 
to  maintain,  because  the  use  of  the  road  drag 
and  an  occasional  renewal  of  material  when 
settlement  takes  place  will  be  the  only  items 
of  expense.  In  some  sections  the  "V"  has 
been  filled  with  logs  laid  parallel  with  the 
road,  but  this  method  is  not  recommended 
except  as  a  temporary  measure. 

Erosion  of  Roads  and  Ditches. — After  hard 
nr  prolonged  rains,  roads  which  have  been 
constructed  with  a  flat  surface  are  often  gul- 
lied in  the  center,  or,  if  the  road  was  well 
crowned,  the  gutters  or  ditches  are  usually 
badly  washed. 

As  a  rule  the  damage  is  more  extensive  on 
grades  than  on  level  stretches.  This  is  be- 
carse  the   damage  in   general   depends  upon 


i5-o 


OLD  SROUND 

Fig.  3 — Roadbed   With  a  V-Shaped  Foundation. 


ditions  prevail  funds  are  not  available  for 
building  these  structures.  On  the  other  hand, 
a  fill  to  raise  the  road  entirely  out  of  the 
water  would  cost  a  large  amount  of  money, 
and  would  require  heavy  protection  on  its 
slopes  in  order  that  the  water  might  not  un- 
dermine them.  Where  a  small  fill  has  been 
made,  the  local  authorities  have  usually  re- 
sorted to  the  corduroy  road.  As  the  water 
must  remain  on  or  around  the  road,  it  is 
necessary  to  use  in  the  fill  a  material  that 
holds  as  little  moisture  as  possible,  and  to  use 
it  in  such  a  manner  as  to  give  a  dry  road 
with  the  least  amount  of  material. 


the  velocity  of  the  water,  and  this  of  course 
is  controlled  by  the  steepness  of  the  slope. 
If  the  water  cuts  the  ditches  very  deep,  it 
might  be  advisable  to  reduce  the  grade  on  the 
road  if  possible,  either  by  cutting  down  the 
summit  or  filling  at  the  foot  of  the  hill,  or 
both.  There  are,  however,  many  grades  that 
cannot  be  changed,  because  of  local  condi- 
tions. In  the  case  of  the  sandy  sections  the 
wash  may  be  effectively  stopped  by  2-in. 
planks  from  6  to  12  ins.  wide  and  cut  into 
3  ft.  sections.  These  short  planks  are  sharp- 
ened on  one  end  and  then  enough  of  them 
to  cover  3  ft.  in  width  of  the  gutter  or  ditch 


Fig.  A — V-Shaped   Drain   Filled  With   Rock,    Brickbats  or  Sand. 


The  method  of  construction  for  roads  of 
this  description  ( See  Figs.  3  and  4 )  is  the 
same,  whether  rock,  brickbats,  or  sand  are 
used.  The  road  is  first  formed  in  a  V-shape 
by  either  excavating  in  the  center  and  throw- 
ing the  material  to  the  sides  or  by  filling  the 
materials  in  at  the  sides  of  the  roadbed  to 


WATER  AT  FLOOD  SEASON 


Fig.  2 — Cross-Section  Showing  Method  of  Draining  a  Flooded  Road  With  a  Concrete  Wall. 


places  a  more  nermanent  wall  can  be  laid. 
(See  Fig.  2.) 

Szvamf>  Sections  and  Lozv  Levels. — There 
are  roads  on  which  the  water  stands  through- 
out the  whole  year  and,  while  they  do  not 


form  the  sides  of  the  "V."  This  "V"  is  next 
filled  with  either  rock,  brickbats,  or  sand.  I  f 
it  is  filled  with  rock,  the  largest-sized  pieces 
are  kept  at  the  point  of  the  "V,"  while  the 
smallest  are  used  at  the  ton.     For  a  15-ft. 


are  driven  in  edge  to  edge  for  a  depth  of 
over  3  ft.  at  right  angles  to  the  grade  of  the 
road.  (See  Fig.  5.)  If  they  are  driven  in  a 
little  more  than  flush  with  the  gutter,  there- 
is  no  danger  of  the  road  machine  or  drag 
striking  them. 

In  a  clay  section  it  is  practically  impossible 
to  drive  a  plank  3  ft.  without  splintering  it. 
The  method  of  construction  is  entirely  differ- 
ent from  that  described  for  sandy  sections. 
Old  logs  or  railroad  ties  are  better  under 
these  conditions.  They  should  first  be  cut 
into  4- ft.  lengths.  Trenches  are  then  sunk  in 
the  gutters  at  right  angles  to  the  road  as 
shown  in  Fig.  t>,  and  the  tie  or  log  is  placed 
in  the  trench.  Where  the  wash  is  severe,  sev- 
eral logs  are  placed  directly  over  each  other 
ike  the  dashboards  in  a  dam.  The  top  log 
or  tie  is  placed  at  least  4  ins.  below  the  gutter 
as  shown  in  Fig.  7,  in  order  to  prevent  it  from 
coming  in  contact  with  a  road  drag  or  road 
machine  in  operation.  The  ties  or  logs  are 
placed  from  20  to  60  ft.  apart,  according  to 
the  grade  of  the  hill,  and  it  is  an  easy  matter 
to  insect  one  whenever  an  additional  one  is 
required. 

The  chief  advantage  gained  by  this  use  of 
logs  or  planks  is  that  deep  and  dangerous 
''itches  which  are  not  only  a  menace  to  travel, 
but  also  make  the  road  narrow,  are  re- 
moved.   W  hen  the  planks  or  logs  are  used, 
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the  entire  width  of  the  road  can  be  used  by 
the  public,  and  the  road  is  always  safe. 


Notes  on  Road  and  Street  Work. 

Stone  Wagon  Equipped  with  Hoist  and 
Trolley. — The  accompanying  illustration,  p.  149, 
shows  a  stone  wagon  used  by  the  Bureau  of 
Streets  and  Sewers  of  Waterbury,  Conn.,  of 


being  made  between  Aug.  1  and  Oct.  15.  The 
cost  of  the  treatment  was  as  follows : 
Calcium  chloride,  80,250  lbs.  at  $13  per  ton... $521 

Freight    106 

Labor    229 

Total  (41,000  sq.  yds.  at  2.1  cts.)  $856 

Notes  on  Bituminous  Macadam  Construction 
at  Portland,  Me. — During  1910  the  third  sec- 


Fig.  5 — Cross-Section  of  Sandy  Road  Protected  by  Planks. 


which  Mr.  Benjamin  Chatfield  is  Superintend- 
ent. The  wagon  is  used  for  unloading  and 
loading  stone  slabs  for  crosswalks  and  curb 
stone,  and  is  equipped  with  a  1-ton  hoist  and 
trolley. 

Use  of  Dust  Preventives  at  Buffalo,  N.  Y. — 
During  the  fiscal  year  ending  June  30,  1910. 
there  were  150,356  sq.  yds.  of  macadam  pave- 
ment sprinkled  with  oil  at  a  total  cost  of 
$2,683.24,  or  $.0178  per  square  yard.  The  ap- 
plications varied  from  1  to  4,  according  to  the 
traffic  on  the  streets.  One  application  cost 
from  $.0052  to  $.0095  per  square  yard,  accord- 
ing to  length  of  haul,  about  100,000  sq.  yards 
being  within  a  mile  of  point  of  distribution, 
and  the  balance  from  2  to  Wz  miles  away. 

The  oil  used  was  the  No.  875  road  oil  made 
by  the  Standard  Oil  Co.  and  cost  6  cts.  per 
gallon,  delivered  in  tank  cars  to  siding.  The 
oil  was  applied  after  the  pavement  has  been 
redressed  with  crushed  stone  and  rolled,  where 
necessary.  There  were  also  44,953  sq.  yds. 
sprinkled  with  Tarvia  B,  at  a  cost  of  $661.21, 
or  at  the  rate  of  $0.0147  per  square  yard. 
Only  one  application  of  Tarvia  has  been  made 
each  year.  The  Tarvia  was  delivered  in  tank 
cars  the  same  as  the  oil  and  was  applied  the 
same  way  with  the  exception  of  a  fine  sprink- 
ling of  %-in.  crushed  stone  spread  over  the 
surface.    The  Tarvia  costs  6  cts.  per  gallon. 

Surface  Treatment  with  Oil  Emulsions  and 
Calcium  Chloride. — During  the  last  half  of 
1910  a  total  of  190,600  sq.  yds.  of  macadam 
road  surface  in  the  District  of  Columbia  out- 
side of  the  city  limits  of  Washington  was 
treated  with  emulsion  oils,  the  work  being 
done  under  the  direction  of  L.  R.  Grabill. 
Superintendent  of  Roads  of  the  District  of 
Columbia.  The  cost  of  this  work  is  shown 
in  the  accompanying  table : 


tion  of  Maine  State  Highway,  begun  in  1908, 
was  extended  from  High  St.,  in  Portland,  Me., 
to  Elm  St.  The  work  was  done  by  contract, 
the  contractor  being  the  Hassam  Paving  Co. 
of  Worcester,  Mass.  The  following  notes  on 
the  construction  of  this  section  of  the  highway 
are  taken  from  the  last  annual  report  of  Bion 
Bradbury,  Jr.,  Commissioner  of  Public  Works 
of  Portland.  The  total  length  of  the  section 
was  1,702  lin.  ft.,  the  width  of  the  bituminous 
surface  being  32  ft.,  and  the  width  of .  the 
cobble  gutter  4  ft.  The  maximum  crown  was 
14  ins.  and  the  minimum  crown  7%  ins.  The 
subgrade  was  gravel  and  ledge.    The  maxi- 


to  travel.    The  following  are  the  costs  of  the 

principal  branches  of  the  work: 

1,702  lin.  ft.  of  road  graded  at  $0.90- 

(contract  price)   $  1,531. SO 

6,397.4  sq.  yds.  bituminous  macadam  at 

$0.90  (contract  price)    5,757.66 

130  ft.  8-in.  vitrified  pipe  in  place  to 

catch  basins  at  $1.00  (contract  price).  130.00 

483.88  sq.   yds.   new  cobble  gutter  at 

$1.00  (contract  price)   483.88 

980.17  sq.  yds.  relaid  cobble  gutter  at 

$0.30  (contract  price)   294.05 

9  catch  basins  complete  at  $125.00  (con- 
tract price)    1,125.00 

Labor  and  teaming,  handling  tarite-as- 
phalt: 

127.5  hours  labor  at  $0.19%   24. S6 

92  hours  double  team  at  $0,55  5-9....  ol.ll 
214  bbls.  tarite  at  $4.00,  plus  freight 

and  barrel  expense   1,039.25 

Engineering  and  inspection   243. S9 

Miscellaneous   .'   95.16 

Total   $10,781.10 

Cost  Data  on  Road  Building  in  the  Willa- 
mette Valley,  Ore. — The  following  data  on 
road  building  in  the  Willamette  Valley  are 
taken  from  a  bulletin  on  Road  Materials  in  the 
Willamette  Valley,  prepared  by  Henry  M. 
Parks  and  issued  by  the  Oregon  Agricultural 
College.  The  following  estimates  were  re- 
ceived from  H.  B.  Chapman,  superintendent 
of  Multnomah  county,  showing  the  average 
results  covering  125  miles  of  macadam  road 
built  in  that  county :  Grading  averages  about 
25  cts.  per  yard.  With  the  average  prevailing 
conditions  in  Multnomah  County  this  would 
mean  a  cost  of  $500  to  $750  per  mile.  Cost  of 
crushing  runs  from  25  cts.  to  $1.25  per  cubic 
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Fig.  7 — Road  Ditch  With  Logs  in  Place. 


mum  grade  was  5.2  per  cent  for  a  distance  of 
100  ft. ;  the  minimum  grade  was  .22  per  cent 
for  a  distance  of  92  ft.  Work  was  started  on 
Aug.  1,  1910,  and  completed  on  Sept.  15,  1910. 
The  average  amount  of  tarite-asphalt  per 
square  yard  used  in  mixing  was  1.25  gals. ;  the 
average  amount  per  square  yard  used  in 
paving  was  .42  gals.  The  average  comple- 
ment of  two  gangs  mixing  was  20  men,  and  the 
average  number  of  yards  of  mixture  laid  per 
day  was  525.  The  total  cost  of  the  bituminous 
surface  was  $8,583.  or  $1.34  per  sq.  yd.  The 


Season. 


Street. 


Aug. 
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Aug. 
A  UK. 

*6  applications  for  a  portion  of  the  street, 
Hons  on  still  another  portion. 
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10  applications  on  another  portion,  and  8  applica- 


The  kind  of  emulsion  used  and  its  cost  per 
gallon  were  as  follows:  Wisconsin  St.,  Belt 
Road  and  Nichols  Ave,  Standard  emulsion  at 
1  cts.  per  plus  freight  ;  Georgia  Ave.,  Kith 
St.    and    l'ark    Road,    Indian    Refining  Co.'s 


construction  was  practically  the  same  as  the 
section  built  in  19<>9.  The  bottom  course  was 
of  egg  stone.  5  ins.  thick  after  rolling;  the 
middle  course  of  nut  stone,  mixed  with  ho"t 
tarite-asphalt,  was  2  ins.  thick  after  rolling. 
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Fig.  6— Road  Ditch  Prepared  With  Trenches  to  be  Filled  With  Logs. 


emulsion  ai  (i  cts.  per  gal.  In  addition  about 
■II, ■  ii)0  s<|  yds  of  streets  in  the  Northwest  sec- 
tion "f  the  district  were  treated  with  granu- 
lated <alriitni  chloride,  about  four  applications 


The  pavement  was  allowed  to  set  for  five 
days  and  was  then  painted  with  hot  tarite- 
asphalt  and  spread  with  a  thin  layer  of  pea 
stone.    After  three  days  the  road  was  opened 


yard.  This  includes  stripping,  drilling  and 
blasting.  The  number  of  yards  of  crushed 
rock  used  to  the  mile  on  a  16-ft.  road  bed  6 
ins.  deep  consolidated  is  2,500  cu.  yds.  Haul- 
ing costs  about  25  cts  per  yard  mile.  Three 
miles  being  the  maximum  haul.  Cost  of  pre- 
paring the  road  bed  to  receive  the  rock  when 
road  bed  is  16  feet  wide,  6  to  8  ins.  deep,  fin- 
ished macadam,  with  water  near  by  for  flush- 
ing, is  from  7  to  10  cts.  per  square  yard  or 
25  cts.  per  cu.  yd.  of  rock  laid.  A  summary 
of  data  of  Multnomah  County  shows  the  fol- 
lowing : 

Clearing,  etc.,  per  mile  $   100  to  $  500 

Giading    500  to  750 

Crushing  rock    1,875  to  3,750 

Hauling    625  to  1,875 

Total   $3,100  $6.S75 

The  following  is  a  specific  case  of  Marion 
County's  expense  incurred  in  building  a  little 
over  a  mile  of  the  Turner  Road.  A  large 
amount  of  volunteer  labor  was  performed,  no 
account  of  which  has  been  kept ;  to  offset  this 
some  five  miles  of  additional  road  bed  was 
prepared  at  the  same  time ; 

Kxpense  of — 

Moving  crusher  and  roller  $  2G.7S 

Engineers  at  rock  crusher  plant   279.25 

Powder    35.10 

Repairs  on  crusher  anil  other  tools....  162.30 

Rock  bin  at  Turner  plant   136.88 

Wood  used  by  the  crusher  and  roller.  .  19S.75 

Lumber  used  at  Turner  crusher   32.54 

Labor  on  Turner  road   2,071.00 

Surveying  Turner  road   53.45 

New  tools   9.55 

Advertising  for  tin-  Turner  road   16.15 

Moving  tools  to  county  shod   3.00 

Total   $3,030.17 

The  above  does  not  lake  into  account  the  la- 
bor that  was  furnished  by  the  convicts  who 
were  employed  to  do  a  considerable  portion 
of  the  labor.  The  expense  of  the  convict  camp 
is  as  follows : 

Provisions  for  the  cmivlel  camp  $  891.70 

Fixture!  for  the  convict   camp   38-90 

Hunk  house    13S.40 

Guarding  convicts    725.70 

Tobacco  for  convicts   48.65 

Total   $1,853.35 


August  9,  191 1. 


ENGINEERING    &  CONTRACTING 


The  number  of  days  of  convict  labor  per- 
formed were  given  as  1,543.  If  we  allow 
nothing  for  the  wage  of  the  convict  labor  as 
above,  the  cost  of  the  finished  road  would 
total  $4,873.69  per  mile.    On  the  other  hand 


5  cts.  per  day,  $-56.  If  we  deduct  the  cost 
to  the  county  of  feeding  and  guarding  the 
convicts  and  allow  $•2.50  per  day  for  the  1,120 
days'  work  which  they  furnished  to  the  coun- 
ty, the  cost  of  the  rock  would  approach  or 


Wagon  Used  in   Handling  Stone  Slabs  at  Curb. 


if  we  allow  $2.50  per  day  for  the  1,543  days 
of  labor  and  deduct  the  $1,853.35.  the  cost  of 
feeding  and  guarding  the  convict  camp  as 
above,  the  total  mile  of  road  will  cost  about 
$6,887.67.  The  following  is  an  itemized  list 
of  expenses  incurred  at  the  Sublimity  rock 
crushing  plant  for  the  year  1008 : 
Expense  of — 

Moving   crusher   from   Turner   to  Sub- 
limity  $  76.00 

Repairs  on  crusher   ITS. 10 

New  tools    101.01 

Tool  steel    41.70 

Coal    10.40 

Miscellaneous  expense  at  the  plant   24.05 

Nails    7.30 

Expense  of — 

Iron    4.94 

Repairs  on  tools   7.50 

Oil    10.40 

Powder    76.00 

Labor  running  the  crusher   332.33 

Total  $919.71 

Expense  of — 

Guarding  convicts    427.50 

Provisions  for  convict  camp   459.00 

Tobacco  for  convict  camp   40.71 

Cook  for  convict  camp   14.00 

Fixtures  and  incidentals  for  the  camp  55.10 

Clothing  for  convicts   1.30 

Total   $1,917.32 


approximate  $3,719.71.  This  approaches  the 
maximum  cost  of  crushing  enough  rock  for 
one  mile  of  road  in  Multnomah  County. 


A  Simple  Device  For  Emptying  Dirt 
Cans. 

The  device  shown  in  the  accompanying  cuts 
is  used  by  the  Street  Cleaning  Department  of 
the  City  of  Waterbury,  Conn.,  for  raising  dirt 
cans  from  the  street  to  the  wagon.  This  de- 
vice has  been  found  to  reduce  greatly  the 
wear  and  tear  on  the  cans  and  the  amount  of 
time  and  labor  required  to  empty  them.  Larger 
loads  can  also  be  carried  in  the  wagons  owing 
to  the  fact  that  higher  end  boards  can  be  used. 
Waterbury  has  eight  miles  of  paved  streets, 
amounting  to  193,205  sq.  yds.  of  pavement  con- 
sisting of  granite  block,  brick,  bitulithic  and 
asphalt.  In  street  cleaning  35  uniformed  men 
are  employed,  each  having  a  section  of  caved 
street  assigned  to  him.  Each  section  man  is 
equipped  with  a  can  and  carrier,  broom,  shov- 
el and  scraper.  All  refuse  is  put  into  cans 
as  soon  as  collected  and  then  are  all  emptied 
four  times  a  day.  Three  double  teams  are 
constantly    employed    collecting    from  these 


pavement  cleaners,  six  uniformed  men  are 
employed  on  crosswalks  about  .the  city.  One- 
gang  of  four  men  with  a  cart  is  also  constant- 
ly employed  raking  stones,  picking  up  r;aper 
and  rubbish  and  dirt  from  macadam  streets. 
It  requires  two  weeks  for  this  gang  to  cover  all 
sections  once.  It  is  hoped  to  doubled  this 
force  this  year  so  as  to  make  it  possible  to 
clean  all  streets  at  least  once  a  week.  Benja- 
min Chatfield  is  Superintendent  of  Streets  and 
Sewers  of  Waterbury,  Conn.  We  are  in- 
debted to  his  annual  report  for  1910  for  the 
above  information. 


Coating  Rock  Surface  of  Culebra  Cut 
with  Cement. — The  cement  gun  is  being 
tested  at  Panama  for  coating  the  sides  of  the 
Culebra  Cut  to  prevent  disintegration  of  the 
rock  and  the  resulting  slides.  This  apparatus 
was  described  in  Engineering  and  Contract- 
ing, issue  of  April  26,  1911. 

For  the  work  in  Culebra  Cut,  the  apparatus 
is  mounted  on  a  flat  car,  at  one  end  of  which 
is  a  bin  for  mixing  the  sand  and  cement. 
One  day's  supply  is  carried,  or  enough  to  coat 
200  sq.  yds.  with  a  layer  one  inch  thick,  in 
nine  hours  of  work.  The  car  was  rigged  up 
at  Empire  shops,  and  the  machine  was  tested 
by  allowing  it  to  coat  a  boiler  with  asbestos. 
Five  men  are  required  in  operating  the  plant, 
their  work  including  mixing  and  delivering 
the  materials,  and  operating  the  gun. 

The  first  work  is  the  coating  of  the  surface 
of  the  soft  rock  which  the  excavation  has 
uncovered  in  Contractor's  Hill. 

This  soft  rock  is  a  fine  grained  olay  trans- 
ported and  deposited  by  water,  moderately 
hard  when  first  exposed,  but  crumbling  rap- 
idly when  in  contact  with  the  air.  Of  it,  the 
chief  geologist  of  the  United  States  Geological 
Survev  said,  in  his  report  of  November  15, 
1910: ' 

"Under  certain  conditions,  this  surface  dis- 
integration becomes  a  more  serious  matter. 
For  example,  the  contact  between  the  intru- 
sive andesite  of  Contractor's  Hill,  and  the 
sedimentary  clays,  dips  away  from  the  Canal 
at  an  angle  of  55  degrees.  The  crumbling  of 
the  clays  below  the  contact  leaves  the  ande- 
site mass  overhanging,  and  the  overhang  will 
increase  as  the  Canal  is  carried  to  its  full 
depth  and  more  clay  is  exposed.  With  a  rock 
so  much  fractured  as  the  andesite,  this  con- 
dition is  unsafe,  and  the  exposed  surface  of 
the  underlying  clay  should,  therefore,  be  pro- 
tected from  further  disintegration." 


The  high  record  for  the  month  was  made 
by  shovel  No.  207,  working  24  days  in  the 
Culebra  district,  which  excavated  49,409  cu. 
yds.  of  rock  and  earth.  The  second  best  rec- 
ord for  the  month  was  made  by  shovel  No. 
219,  working  26  days  in  the  Culebra  district, 
which  excavated  49.172  cu.  yds.  of  rock  and 
earth. 


Special    Device  for   Handling   Dirt  Cans. 
(Can  About  to  Be  Dumped.) 


Special  Device  for  Handling  Dirt  Cans. 
(Can  About    to  Be  Attached  to  Hoist.) 


Enough  rock  was  crushed  for  one  mile  of 
road,  or  about  2,000  cu.  yds.  Approximate 
number  of  days  of  convict  labor  performed 
was  about  1,120,  for  which  the  state  was  paid 


cans.  During  1910  5,703%  cu.  yds.  of  refuse 
was  removed  from  paved  streets.  On  Sun- 
days 14  sections  are  covered  once,  the  men 
receiving  three  hours'  pay.     In  addition  to 


The  best  day's  record  for  70-ton  shovels 
was  made  by  steam  shovel  No.  110,  working 
near  Paraiso,  which  excavated  2,260  cu.  yds. 
of  earth  on  June  12. 
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Standard  Plans  and  Specifications  for 
Paving,  Seattle,  Wash. 

The  city  of  Seattle,  Wash.,  through  its 
City  Engineer,  Mr.  R.  H.  Thomson,  and  its 
Board  of  Public  Works,  has  formulated 
complete  standard  plans  and  specifications  for 
the  various  classes  of  municipal  structures 
employed.  These  standards  are  interesting  as 
showing  the  practice  of  a  large  municipality 
in  its  city  engineering  work,  and  as  a  source 
of   suggestion   for  the    engineers    of  other 


ATI  ITIONAL  BASE. 

Concrete  base  shall  be  laid  the  extra  thick- 
ress  designated  by  the  City  Engineer,  comply- 
ing to  all  requirements  as  specified  above  for 
concrete  base.  Payment  for  additional  con- 
crete base  will  be  at  the  rate  bid  per  square 
yard  for  each  extra  one  (1)  inch  in  thickness. 

STONE    BLOCK  PAVEMENT. 

The  blocks  shall  be  of  a  durable,  sound  and 
uniform  quality.  The  stone  shall  be  of  the 
same  quality  as  to  hardness,  color  and  grain. 


ft.  of  the  face  of  the  paving  that  is  being 
laid. 

After  the  surface  has  been  thoroughly  com- 
pacted it  shall  be  swept  clean  and  the  remain- 
ing portion  of  the  joints  and  spaces  between 
the  blocks  filled  with  two  coats  of  cement 
grout  in  the  manner  as.  provided  for  under 
Brick  Paving,  except  that  the  first  coat  shall 
be  a  mixture  composed  of  1  part  Portland  ce- 
ment to  2  parts  sand,  and  the  second  coat 
shall  be  a  mixture  composed  of  1  part  Port- 
land cement  and  1  part  sand.    Grout  mixing 
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Fig.  60. — Standard  Pavements  for  Streets. 


Fig.  61. — Standard  Pavements  for  Alleys. 


municipalities.  Incidentally  too,  they  are 
worth  notice  as  an  example  of  business  man- 
agement and  systematic  organization  in  city 
engineering.  For  these  reasons  we  published 
in  our  issue  of  July  5  the  standards  for  grad- 
ing, in  our  issue  for  July  12  the  standards 
for  sidewalks,  in  our  issue  for  July  19  the 
standards  for  retaining  walls,  in  our  issue  of 
July  26  the  standards  for  sewers  and  in  our 
issue  of  Aug.  2  the  standards  for  water  mains, 
and  we  give  here  the  standards  for  paving  and 
will  give  in  succeeding  issues  those  for  tres- 
tles, etc. 

CONCRETE  BASE. 

The  concrete  base  for  pavements  shall  be 
composed  of  1  part  Portland  cement,  4  parts 
sand  and  7  parts  gravel  (1:4:7)  by  measure. 
A  barrel  of  cement  weighing  not  less  than  370 
lbs.  shall  be  taken  as  measuring  3%  cu.  ft. 
The  concrete  shall  conform  to  and  be  mixed 
in  accordance  with  the  standard  specifications 
of  the  City  of  Seattle  for  concrete  sidewalks, 
except  that  the  gravel  shall  range  uniformly 
from  V\  to  2Vz  ins.  in  diameter.  The  concrete 
may  be  mixed  by  a  machine  of  the  batch  type 
approved  by  the  City  Engineer,  and  which 
admits  of  the  accurate  measurement  of  the 
sand  and  gravel.  The  amount  of  water  used 
shall  be  accurately  gaged,  and  together  with 
the  number  of  revolutions  per  batch  shall  be 
as  directed  by  the  City  Engineer,  from  time 
to  time. 

All  concrete  shall  be  carefully  deposited 
in  such  manner  as  to  disturb  the  sub-grad- 
ing as  little  as  possible.  In  hot  and  dry 
weather,  the  ground  shall  be  thoroughly 
sprinkled  before  the  concrete  is  laid.  In  wet 
weather,  the  sub-grade  shall  be  protected  by 
planking,  and  all  turning  of  carts  or  wheel- 
barrows shall  be  done  on  the  planking.  No 
tearing  up  of  the  sub-grading  or  turning  of 
the  carts  on  the  same  will  be  permitted. 

An  allowance  will  be  made  the  contractor 
on  the  monthly  estimates  for  concrete  base 
laid  but  not  covered  with  pavement  as  fol- 
lows : 

4 - 1  ii .  base,  CO  cIh.  per  s(|.  yd. 
".-In.  base,  7".  ets.  per  hi|.  yd. 
fi-ln.  base,  90  CtB.  per  Bq.  yd. 

'I  he  sc  allowances  will  In-  withdrawn  as  soon 
as  the  base  is  covered. 

Grade  Stakes  shall  be  furnished  by  the  con- 
tractor and  set  by  the  Engineer  during  the 
progress  of  the  work  when  deemed  ncccssar\ 
by  him.  These  stakes  must  be  maintained 
in  place  by  the  contractor  until  ordered  re- 
in*.wd  by  the  Engineer,  after  which  the  holes 
shall  be  filled  with  cement  mortar  or  concrete, 
and  tamped  Hush  with  the  surrounding  sur- 
face  Concrete  base  shall  be  allowed  to  set 
.it  least  six  flays  undisturbed,  and  during  this 
pi  riod  shall  In-  thoroughly  wetted  as  often 
as  may  be  directed  by  the  City  Engineer 

Payment  for  concrete  bate  will  be  included 
in  the  price  bid   for  pavement. 


No  out-crop,  soft,  brittle  or  laminated  stone 
will  be  accepted. 

Size  of  blocks  will  be  not  less  than  3%  nor 
more  than  4  ins.  thick ;  not  less  than  o  nor 
more  than  5%  ins.  deep,  and  from  8  to  12 
ins.  long.  The  surface  of  the  blocks  to  have 
parallel  and  rectangular  sides  and  ends  and 
to  be  so  prepared  that  when  in  place  and  rest- 
ing against  the  adjoining  stone,  the  joints 
in  their  widest  part  shall  not  exceed  %  in.  in 
width. 

Stones  are  top  be  split  or  broken  with  top 
surface  hammercut  or  axed  off  smooth;  sides 
and  ends  being  dressed,  when  necessary,  to  se- 
cure the  V2  in.  joints  as  specified. 

Upon  the  concrete  base  is  spread  a  layer  of 
clean,  dry  coarse-screened  bedding  sand,  and 
on  this  sand  the  blocks  are  to  be  laid  in 
straight  and  even  courses  of  uniform  depth 
at  right  angles  with  the  line  of  the  street, 
unless  otherwise  directed  by  the  City  Engi- 
neer; with  close  joints,  longitudinal  joints 
broken  by  a  lap  of  at  least  3  ins. ;  sufficient 
sand  being  used  to  bring  the  blocks  to  grade 
and  form  for  the  finished  roadway.  After 
they  have  been  thoroughly  rammed  as  here- 
inafter provided,  they  shall  be  carefully  fitted 
around  all  catch  basins,  manholes,  inlets  and 
other  openings.  No  piece  smaller  than  V2  a 
block  to  be  used.  All  blocks  not  uniform  in 
width,  or  improperly  laid,  shall  lie  taken  out 
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boxes  shall  be  used  as  provided  for  under 
Brick  Paving. 

Bidders  will  be  required  to  submit  samples 
of  the  stone  blocks  which  they  propose  to  use 
in  this  improvement  with  their  commercial 
names,  and  no  stone  block  will  be  accepted 
that  is  not  equal  or  superior  to  the  samples 
submitted. 

BRICK  PAVEMENT. 

Brick  pavement  shall  consist  of:  (1)  A  con- 
crete base  of  the  thickness  specified.  (2)  A 
sand  cushion;  and  (3)  a  surface  of  vitrified 
brick. 

Brick. — The  brick  to  be  used  in  the  pave- 
ment shall  have  the  following  dimensions : 
2%  ins.,  4%  ins.,  8%  ins.  They  shall  not  vary 
from  these  dimensions  more  than  5  per  cent. 
Special  shaped  brick  shall  be  furnished  where 
required.  All  exposed  edges  shall  be  rounded 
to  a  radius  of  not  more  than  V*  in.  The  top 
surface  as  laid  in  the  pavement  shall  have  a 
perfectly  smooth  straight  surface,  and  the  re- 
mainder of  the  brick  shall  be  sufficiently 
straight  and  free  from  warp  to  fit  evenly  and 
snugly  in  the  pavement  in  connection  with 
surrounding  brick.  Slight  kiln  marks  on  the 
surface  next  to  the  sand  cushion  will  be  per- 
mitted, but  brick  which  show  any  marked 
rounding  or  warping  will  be  rejected.  They 
shall  be  free  from  checks  and  fire  cracks. 
They  shall  have  four  lugs  or  projections  on 
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Fig.  62. — Standard  Pavements  of  Alley  Crossings. 


and  proper  ones  set  in  their  places.  Enough 
clean  gravel  in  size  from  %  to  Vi  in.  is  to  be 
spread  over  the  blocks,  raked  and  swept  into 
the  joints  to  lill  them  half  full.  The  blocks 
;ire  then  to  be  thoroughly  rammed  to  the  sat- 
isfaction bf  the  City  Engineer  to  a  firm,  un 

yielding  bed,  the  surface  parallel  to  the  grade 
and  crown  required.  Blocks  broken  in  process 
of  ramming  shall  be  removed  and  replaced  bj 
si. uiid  blocks  thoroughly  tamped.  Rammers 
used  in  compacting  the  blocks  shall  be  of 
si/e  and  make  as  specified  by  the  City  Engi- 
neer    No  ramming  is  to  be  done  within  !■"> 


one  vertical  face,  the  lugs  to  be  not  more 
than  3  square  inches  in  area  nor  to  project 
more  than  %  in.  The  imprint  or  name  of 
maker,  if  used,  shall  be  by  means  of  recessed, 
and  not  by  means  of  raised  letters. 

When  broken,  the  fracture  shall  be  smooth 
and  straight  The  texture  of  the  brick  shall 
show  a  uniform  vitrification  throughout  and 
shall  not  be  granular  nor  show  am  marked 
lamination. 

The  absorption  of  moisture  of  any  block  or 
portion  thereof  shall  not  exceed  .'!  per  cent  of 
the  weight  of  any  sample  after  thorough  dry- 
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ing  and  immersion  in  water  for  three  consecu- 
tive days.  No  bricks  will  be  accepted  which 
contain  lime  or  other  soluble  substances  in 
such  proportions  as  to  cause  spalling  or  pit- 
ting of  the  surface  when  soaked  in  water  for 
three  consecutive  days  and  then  exposed  to 
the  air  for  a  corresponding  length  of  time. 
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Fig.  63. — Granite  Returns. 

The  average  crushing  strength  of  2  in. 
cubes,  taken  from  any  part  of  the  brick  shall 
not  be  less  than  12,000  lbs.  per  sq.  in. 

The  specific  gravity  shall  not  be  less  than 
2x/4,  and  each  brick  must  be  toughened  by 
thorough  annealing  in  the  kiln. 

The  loss  in  weight  of  any  whole  brick 
placed  loose,  either  single  or  in  lots,  in  a 
cast  iron  drum  or  hollow  cylinder  24  ins.  in 
diameter,  similar  to  those  used  as  rattlers  in 
foundries,  revolving  at  a  rate  not  exceeding 
30  revolutions  per  minute,  shall  not  be  more 
than  15  per  cent  after  600  revolutions,  25  per 
cent  after  2,000  revolutions,  or  35  per  cent 
after  4,000  revolutions. 

All  bricks  will  be  inspected  in  a  general 
way  when  the  same  are  delivered  upon  the 
ground  and  samples  will  be  selected  by  the 
City  Engineer  for  such  tests  as  he  may  deem 
necessary.  The  failure  of  several  samples 
selected  from  any  shipment  or  pile  of  brick 
to  satisfactorily  withstand  any  of  the  tests 
herein  specified  may,  at  the  option  of  the  City 
Engineer,  cause  the  rejection  of  the  whole  of 
such  pile  or  shipment,  and  the  same  shall  be 
immediately  removed  by  the  contractor  as 
hereinafter  specified.  If,  during  the  progress 
of  construction  or  after  the  completion  of  the 
pavement,  any  soft,  fractured,  spalled  or  oth- 
erwise defective  or  objectionable  brick  is  de- 
tected in  such  pavement,  such  brick  or  bricks 
shall  be  immediately  taken  out  and  replaced 
by  acceptable  brick  or  bricks. 

These  conditions  regarding  the  brick  used 
in  the  pavement  will  be  rigidly  enforced  dur- 
ing the  entire  time  specified  for  maintenance 
by  the  contractor. 

Brick  Laying. — When  delivered,  the  brick^ 
shall  be  piled  in  tiers  on  the  wagon  and  care- 
fully removed  therefrom  by  hand,  and  piled 
on  boards  or  other  suitable  platform  to  pro- 
tect them  from  the  dirt.  No  dirty  brick  will 
be  permitted  in  the  pavement,  nor'  will  dump- 
ing of  brick  from  the  wagon  be  allowed.  The 
brick  shall  be  carried  from  the  piles  to  the 
brick  layers,  in  clamps  or  pallets,  by  hand.  No 
wheeling  of  bricks  in  barrows,  over  those  al- 
ready laid,  will  be  permitted.  They  shall  be 
sorted  and  culled  at  the  piles  before  delivery 
to  the  brick  layers.  Care  shall  be  taken  to 
use  brick  of  approximately  the  same  size  and 
degree  of  hardness  in  the  same  locality. 

The  brick  shall  be  carefully  laid  upon  the 


sand  cushion,  each  course  breaking  joints  and 
the  courses  laid  to  true  lines.  They  shall  be 
laid  with  the  best  surface  exposed.  No  bats 
or  broken  brick  will  be  allowed  in  any  part  of 
the  work  except  at  the  end  of  the  courses, 
where  nothing  less  than  a  half  brick  shall  be 
used.  Around  all  covers  or  castings  belonging 
to  the  sewer,  water  or  lighting  systems  or 
other  public  utilities,  which  may  be  found 
within  the  line  of  the  improvement,  the  brick 
shall  be  carefully  cut  and  fitted.  The  surface 
of  all  such  covers  or  castings  shall  be  brought 
to  true  grade  and  must  be  coincident  with  the 
surface  of  the  surrounding  pavement  when 
finished.  The  brick  shall  be  laid  in  rows  trans- 
versely to  the  roadway,  except  that  there  shall 
be  three  longitudinal  rows  next  to  the  curb. 
At  the  street  intersections  the  brick  shall  be 
laid  as  directed  by  the  Engineer.  In  alleys, 
when  the  grade  does  not  exceed  1  per  cent, 
four  courses  of  brick  shall  be.  laid  longitu- 
dinally along  the  valley.  After  being  set,  each 
row  shall  be  barred  or  driven  together  end  on 
so  as  to  make  the  smallest  possible  end  joint, 
and  said  rows  shall  be  barred  or  driven  to- 
gether sidewise,  every  fifth  course,  to  a  per- 
fectly straight  line.  The  course  must  be  kept 
straight  within  a  maximum  variation  of  not 
over  2  ins.  Any  variation  greater  than  this 
shall  be  remedied  by  taking  up  as  many 
courses  as  may  be  necessary,  and  relaying  the 
same. 

After  laying,  and  before  rolling,  the  brick 
will  be  inspected,  and  all  soft,  spalled  or  badly 
shaped  brick  must  be  removed  and  replaced 
with  perfect  ones.  Any  brick  showing  kiln 
marks  may  be  turned  over,  provided  the  re- 
verse surface  be  smooth.  In  replacing  brick, 
care  shall  be  taken  to  adjust  the  sand  cushion 
to  bring  the  surface  even  with  surrounding 
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Fig.  64. — Concrete  Curb  and  Drain. 

brick.  The  City  Engineer  may  cause  the  pave- 
ment to  be  sprinkled  with  water  by  the  con- 
tractor, and  any  soft  brick  which  show  up 
under  this  test  shall  be  removed  and  replaced 
with  brick  of  a  suitable  degree  of  hardness. 
Special  care  shall  be  taken  at  all  times  pre- 
vious to  grouting  to  keep  the  pavement  free 
from  sand,  dirt  or  other  debris  which  will  fill 
up  the  joints. 

In  case  the  surface  of  the  concrete,  for  any 
reason,  will  not  permit  the  laying  of  the  sand 
cushions  within  these  limits,  it  shall  be  cut 
down  if  too  high,  provided  the  thickness  is 
sufficient ;  or  brought  up,  if  low,  by  addition 
of  mortar  or  concrete  carefully  sprea'd  and 
tamped. 

The  brick  shall  then  be  rolled  with  a  steam 
roller  weighing  not  less  than  2%'  tons  nor 
more  than  5  tons,  until  brought  to  a  perfectly 
smooth  and  even  surface.  The  rolling  shall 
commence  near  the  curb  at  a  very  slow  pace 
and  continue  back  and  forth  until  the  center 
of  the  pavement  is  reached ;  then  the  roller 
shall  pass  to  the  opposite  curb  and  repeat  the 
operation.  After  the  first  longitudinal  roll- 
ing, the  pavement  shall  be  rolled  transversely 
at  an  angle  of  45°  to  the  curb,  and  this  trans- 
verse rolling  repeated  in  the  opposite  direc- 
tion. 

An  expansion  cushion  shall  be  provided 
next  to  the  curb.  In  laying  the  brick,  a  board 
sized  on  both  sides  to  a  taper  of  about  %  in. 
and  of  about  1  in.  in  thickness  and  not  less 
than  1  in.  higher  than  the  brick,  shall  be 
placed  next  to  the  curb  and  shall  remain 
there  until  the  brick  have  been  rolled  and 
grouted.  It  shall  then  be  very  carefully  re- 
moved in  such  a  manner  as  not  to  injure  the 
pavement,  and  the  space  filled  with  melted  as- 
phalt, having  a  temperature  of  from  45°  to 
60°  Dow. 

Grout  Filler. — After  all  defective  brick  have 
been  removed  and  replaced  by  sound  brick, 


and  after  the  brick  have  been  properly  rolled 
and  brought  to  a  true  and  even  surface,  con- 
forming to  the  grade  and  crown  required,  the 
pavement  shall  be  thoroughly  swept  clean.  The 
brick  shall  then  be  sprinkled  with  water  and 
the  joints  filled  with  Portland  cement  grout. 
The  grout  shall  be  composed  of  1  part  of 
Portland  cement  and  1  part  of  clean,  fine  sand. 
The  use  of  coarse  sand  suitable  for  concrete 
will  not  be  permitted.  It  shall  be  as  nearly 
dry  as  possible  before  admixture  with  the  ce- 
ment. It  shall  be  mixed  in  batches  not  larger 
than  one  sack  of  cement  and  an  equal  amount 
of  sand.  The  materials  shall  be  placed  in  a 
proper  box  and  mixed  dry  until  the 'mass  as- 
sumes an  even  and  unbroken  color;  then  suf- 
ficient water  shall  be  added  to  form  a  liquid 
mixture  of  the  consistency  of  thin  cream  and 
which  will  flow  easily  to  the  bottom  of  the 
joints.  From  the  time  the  water  is  applied  un- 
til the  last  drop  is  removed  and  placed  in 
the  pavement,  it  shall  be  kept  in  constant  mo- 
tion by  stirring  to  the  bottom.  The  mixture 
shall  be  removed  from  the  box  to  the  surface 
of  the  street  with  scoop  shovels  and  shall  be 
stirred  constantly  in  the  box  while  the  same  is 
being  emptied.  The  box  shall  be  not  more 
than  4  ft.  long  by  2Vz  ft.  wide  and  14  ins.  deep. 
It  shall  rest  on  legs  of  different  lengths,  so 
that  the  mixture  will  readily  flow  to  the  lower 
corner  of  the  box,  which  shall  be  not  less  than 
9  ins.  above  the  pavement.  From  the  mo- 
ment the  grout  is  applied  to  the  pavement,  it 
shall  be  thoroughly  broomed  into  the  joints. 
One  box  shall  be  provided  for  every  15  ft. 
of  width  in  the  street,  or  major  fraction 
thereof. 

The  work  of  filling  shall  be  carried  forward 
in  a  uniform  line  until  50  or  60  ft.  in  length 
has  been  covered,  when  the  crew  shall  be 
turned  back  and  cover  the  same  space  in  a 
similar  manner,  except  that  the  proportions 
shall  be  one  sack  of  cement  to  one-half  the 
amount  of  sand  and  shall  be  mixed  slightly 
thicker  in  consistency  than  the  first  coat.  If 
the  grout  thickens  at  any  point,  it  shall  be 
gently  sprinkled  with  water  from  a  can  fitted 
with  a  rose  sprinkler.  Within  one-half  to  three- 
quarters  of  an  hour  after  the  last  coat  has 
been  applied,  the  whole  surface  must  be  slight- 
ly sprinkled,  and  all  surplus  mixture  left  on 
the  top  of  the  bricks  swept  into  the  joints, 
bringing  them  up  flush  and  full. 

Instead  of  mixing  the  grout  in  boxes,  as 
herein  provided,  any  mechanical  device  which 
keeps  the  grout  in  constant  motion  and  dis- 
tribtues  it  evenly  on  the  pavement  may  be 
used,  subject  to  the  approval  of  the  City  Engi- 
neer. After  the  joints  have  been  filled  flush 
with  the  top  of  the  brcik  and  the  initial  set  has 
taken  place,  a  coating  of  V2  in.  of  sand  shall 
be  spread  over  the  whole  surface  and  if  nec- 
essary kept  damp  by  sprinkling  for  not  less 
than  three  days.  Before  acceptance  of  the 
work,  the  pavement  shall  be  thoroughly 
cleaned  and  washed. 

Payment. — Payment  for  brick  pavement  will 
include   concrete   base,   sand   cushion,  brick, 
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Fig.  65. — Armored  Concrete  Curb. 

filling  joints  and  sand  coating,  and  all  other 
labor  and  materials  required  by  these  specifica- 
tions. 

BRICK  BLOCK  PAVEMENT. 

The  specifications  herein  for  brick  paving 
shall  apply  for  brick  block  paving  except  as 
to  size  of  blocks.  The  cement  grout  filler  shall 
not  be  kept  higher  than  the  bottom  of  the 
bevel  of  the  brick. 
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BRICK  GUTTERS. 

All  brick  used  shall  be  smooth,  conforming 
to  the  general  requirements  for  paving  brick, 
as  specified  under  "Brick  Pavement."  When- 
ever the  roadway  pavement  is  asphalt  or  stone 
blocks,  then  the  brick  gutters  adjacent  to 
same  shall  be  laid  in  a  bed  of  cement 
in   thickness,   mixed    1  part 


mortar    %  in. 


(4)  The  residue  from  heating  the  oil  in 
the  same  way  to  400°  F.  for  seven  hours  shall 
be  a  soft  flux,  not  hard  enough  to  give  a 
penetration  of  less  than  130  degrees  Dow 
Penetration  Machine. 

(5)  It  shall  not  yield  more  than  6  per 
cent  fixed  carbon  on  ignition. 

(6)  Under  the  microscopes,  beneath  a  cover 
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Fig.  66. — Standard  Street  and  Alley  Stops. 


Portland  cement  to  5  parts  sand.  Whenever 
the  roadway  pavement  is  brick,  the  brick  gut- 
ters shall  be  laid  on  a  sand  cushion  similar  to 
that  used  for  the  brick  pavement  in  the  road- 
way. After  being  laid  and  thoroughly  wetted 
to  the  satisfaction  of  the  City  Engineer,  the 
brick  shall  be  carefully  tamped  and  brought 
to  a  smooth  and  even  surface,  conforming  to 
the  grade  and  crown.  All  joints  shall  be  com- 
pletely filled  with  Portland  cement  grout  as 
specified  under  "Brick  Pavement."  Measure- 
ment will  be  the  same  as  for  other  paving. 

ASPHALT  PAVEMENT. 

Asphalt  Pavement  Shall  Consist  of :  1st,  a 
layer  of  concrete  of  the  thickness  specified ; 
2nd,  a  binder  course  1  in.  in  thickness,  and, 
3rd,  a  wearing  course  2  ins.  in  thickness. 

Refined  Asphalt. — The  asphalt  employed  in 
the  preparation  of  the  asphaltic  cement  for 
use  in  the  asphalt  paving  mixture  shall  be  a 
solid  natural  bitumen  obtained  from  some  nat- 
ural deposit  that  has  been  in  use  in  the  paving 
industry  for  at  least  five  years.  It  shall  be  so 
refined  as  to  be  in  every  respect  uniform,  of 
a  character  recognized  as  being  suitable  for 
asphaltic  paving  cement;  must  have  been  freed 
as  far  as  possible  from  all  foreign  and  or- 
ganic matter  and  volatile  oil,  and  at  least  98.5 
per  cent  sol.  in  cold  carbon  disulphide,  and 
must  not  contain  more  than  2  per  cent  of  free 
carbon  or  soot.  The  penetration  of  this  re- 
fined asphalt  shall  be  45°  Dow  or  higher. 
When  20  grammes  are  placed  in  an  oven  at 
a  temperature  of  325°  F.,  for  a  period  of  five 
consecutive  hours,  the  loss  shall  not  be  greater 
than  3  per  cent  by  weight  and  the  penetration 
of  the  residue  shall  not  be  less  than  50  per 
cent  of  that  of  original  sample,  these  tests  to 
be  made  under  conditions  and  by  methods  em- 
ployed in  City  Engineer's  Testing  Laboratory. 
The  bitumen  contained  therein  must  be  of  a 
cementitious  character,  suitable  to  make,  on 
proper  admixture  with  the  flux,  a  durable  and 
satisfactory  asohaltic  paving  cement,  and  shall 
be  in  all  respects  satisfactory  to  the  City  En- 
gineer. 

Satisfactory  proof  must  be  furnished  that 
the  asphalt  proposed  to  be  used  has  been  in 
successful  use  as  a  paving  material  for  at 
least  three  years. 

/■lux. — The  oils  used  in  the  manufacture  of 
the  asphaltic  cement  shall  be  a  petroleum  from 
which  the  lighter  oils  have  been  removed  by 
distillation.  It  shall  be  freed  from  coke  and 
other  impurities,  and  shall  have  a  specific  grav- 
ity of  18°  to  22°  Baume  and  fire  test  of 
300''  J\,  and  shall  not  contain  more  than  10 
per  cent  of  paraffine.  The  flux  or  petroleum 
substitute  should  be  a  residue  from  the  dis- 
tillation of  California  petroleum,  with  steam 
agitation  .-it  ;>  temperature  nol  \<<  exceed  020° 
F.   It  shall  have  tin-  following  characteristics : 

C I )  It  shall  be  soluble  in  carbon  bisulphide 
tO  'In  extent  of  99  per  cent,  and  in  8H  degrees 
naphtha  to  the  extent  of  90  per  cent. 

(2)  It  shall  be  free  from  water,  and  shall 
not  flash  below  350"  I\,  in  a  New  York  Stale 
oil  tester,  and  shall  have  a  density  of  not  less 
than  9H  or  12.9  degrees  I'.aume,  or  more  than 
I  050  "i  '.)'■'<  degrees  Baume  at  25°  Centigrade 
when  referred  to  water  at  the  same  tempera- 
ture 

(8)  |i  shall  volatilize  nol  more  than  5  per 
rem  ,,i  ml  when  heated  for  seven  hours  at  3_'-Y 
!•  according  t"  method  employed  by  t lie  City 
Engineer's  laboratory. 


gtass,  it  shall  appear  free  from  insoluble  or 
suspended  matter. 

Filler. — The  filler  shall  be  powdered  min- 
eral matter  of  such  a  degree  of  fineness  that 
the  whole  of  it  shall  pass  a  50-mesh  screen, 
and  at  least  66  per  cent  shall  pass  a  200-mesh 
screen. 

Asphaltic  Cement. — -The  refined  asphalt  and 
flux  of  a  character  corresponding  to  that  de- 
scribed in  the  foregoing  paragraphs,  shall  be 
combined  as  follows  for  the  preparation  of 
asphaltic  cement : 

To  the  melted  asphalt  of  a  temperature  of 
not  over  350°  F.  the  flux,  after  being  heated 
to  about  200°  F.,  is  to  be  added  in  such  pro- 
portions as  to  produce  an  asphaltic  cement 
having  a  consistency  as  indicated  by  the  Dow 
Penetration  Machine  of  about  65  degrees  at 
a  standard  temperature  of  77°  F. 

While  the  oil  or  flux  is  being  added,  agita- 
tion shall  be  maintained  by  means  of  an  air 
blast  or  live  steam,  and  shall  be  continued 
until  the  asphaltic  cement  is  homogeneous. 

The  agitation  shall  be  continued  for  at  least 
three  hours  before  attempting  to  use  in  pave- 


may  be  necessary.  The  asphaltic  cement 
while  in  use  must  be  thoroughly  agitated. 

For  every  lot  or  shipment  of  asphalt  or  as- 
phaltic flux  used  upon  this  contract,  the  con- 
tractor shall  furnish  a  statement  giving  the 
selling  agent  or  company,  the  refinery  that  re- 
fined the  asphalt  or  prepared  the  flux,  the  field 
or  locality  from  which  the  crude  asphalt  or 
flux  was  obtained,  and'  a  refining  report  of 
tests  or  penetration  of  each  lot  or  run,  with 
numbers  corresponding  to  a  batch  or  lot  num- 
ber plainly  stenciled  on  each  barrel  or  con- 
tainer. This  report  to  be  delivered  to  the  de- 
partment laboratory  at  the  earliest  possible 
date  to  allow  sufficient  time  for  sampling  and 
making  of  tests  as  herein  mentioned  to  verify 
refinery  report  and  determine  the  suitability 
of  the  material  offered  before  it  will  be  ac- 
cepted for  use  on  this  work. 

Before  beginning  the  operation  of  the  plant, 
the  City  Engineer  will  assign,  at  the  expense 
of  the  improvement  district  in  which  the  as- 
phalt is  to  be  laid,  a  man  skilled  in  the  testing 
and  mixing  of  asphalt  paving  mixtures,  whose 
duty  it  shall  be  to  supervise  the  testing,  prep- 
aration and  mixing  of  the  various  ingredients 
that  enter  into  the  making  of  a  first-class  as- 
phalt paving  mixture,  and  a  part  of  whose 
duty  it  will  be  to  see  that  none  but  competent 
men  be  employed  in  the  various  departments 
about  the  plant. 

To  facilitate  the  necessary  test,  and  to  pro- 
vide for  proper  control  of  the  plant  work,  the 
contractor  shall  provide  a  room  convenient  to 
the  plant  and  well  protected  from  dust  and 
atmospheric  changes  (provided  with  telephone 
connections  with  the  City  Engineer's  office), 
of  approximately  150  sq.  ft.  floor  area  and  at 
least  9  ft.  from  floor  to  ceiling,  and  provided 
with  city  water,  gas,  etc.,  and  in  which  is  pro- 
vided a  closet  large  enough  for  the  penetra- 
tion work,  and  in  which  closet  the  tempera- 
ture can  be  raised  to  77°  F.  inside  of  30  min- 
utes and  maintained  at  that  temperature  con- 
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825°  F. 

Should  the  finished  cement  ii"t  prove  of 
proper  consistency,  it  shall  be  modified  by  the 
addition  of  further  oil  or  melted  asphalt,  as 


stantly  for  a  period  of  at  least  tour  hours 
during  such  variation  of  weather  and  tem- 
perature as  will  occur  when  asphalt  pavements 
are  permitted  to  be  put  down. 

This  room  shall  be  properly   fitted  up  with 

the  following  testing  apparatus  for  taking  the 
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penetration  of  and  testing  asphalt  paving  mix- 
:ures : 

One  apparatus,  either  of  the  Dow  or  New 
York  Testing  Laboratory  Penetrometer  Type, 
md  a  clock  or  pendulum  for  accurately  meas- 
uring seconds. 

At  least  two  sets  of  standard  8-inch  brass- 


bound  sieves,  from  10  to  200  mesh  to  the  linear 
inch,  inclusive,  as  follows: 

10  mash  to  the  linear  inch 

20  mesh  to  the  linear  inch 

30  mesh  to  the  linear  inch 

40  mesh  to  the  linear  inch 

50  mesh  to  the  linear  inch 

SO  mesh  to  the  linear  inch 

100  mesh  to  the  linear  inch 

200  mesh  to  the  linear  inch 

These  sieves  to  be  in  nests  of  eight,  with 
tight  covers  and  dust  pan,  all  to  be  approved 
by  the  City  Engineer. 

With  the  above  sieves  shall  be  provided  a 
suitable  balance  or  scale  of  about  IV2  or  2  lbs. 
capacity  for  quickly  and  accurately  weighing 
the  percentage  of  the  different  sand  residues 
remaining  or  passing  the  different  mesh  sieves. 

There  shall  be  provided  two  Baume  hydrom- 
eters for  liquids  lighter  than  water,  with  a 
suitable  hydrometer  jar,  two  thermometers, 
Fahrenheit  scale,  for  measuring  ordinary  room 
temperatures,  6  asphalt  thermometers  with 
metal  case  of  the  type  in  use  for  taking  tem- 
peratures of  asphalt  mixtures  on  the  street 
and  with  a  range  of  from  about  200°  F.  to 
400°  F.,  12  thermometers  with  a  range  of 
from  1°  F.  to  600°  F.,  50  quart-size  Mason 
fruit  jars,  with  screw  top,  for  bringing  sam- 
ples of  liquid  flux  to  the  Engineer's  labora- 
tory, 500  seamless  tin  boxes  with  covers,  of 
about  2-ounce  capacity,  for  penetration  and 
other  samples,  1  roll  (about  40  lbs)  of  good 
manila  wrapping  paper,  of  the  kind  used  for 
making  patent  stain  test,  100  sample  basrs  of 
about  1  lb.  capacity,  for  taking  miscellaneous 
samples. 

All  of  the  above  apparatus  and  supplies  to 
be  subject  to  the  approval  of.  the  City  Engi- 
neer. As  the  conditions  under  which  asphalt 
pavements  are  used  may  vary,  and  the  in- 
gredients used  therein  may  change  from  time 
to  time,  other  tests  may  be  prescribed  by  the 
City  Engineer ;  the  apparatus  for  which  must 
be  furnished  by  the  contractor  free  of  cost  to 
the  City,  upon  the  written  request  of  the  City 
Engineer. 

Each  plant  must  be  provided  with  a  suitable 
portable  platform  scales,  with  a  platform  at 
least  30x42  ins.,  and  a  weighing  capacity  of  at 
least  2.500  lbs.,  for  the  use  of  the  yardman  and 
kettlemen  in  making  up  kettle  charges.  Each 
melting  kettle  must  be  provided  with  some 
efficient  means  of  agitation,  to  be  approved  by 
the  City  Engineer.  The  dipping  kettle,  or  ket- 
tle from  which  it  is  customary  to  draw  the 
heated  asphaltic  cement  for  the  pavement  mix- 
ture must  be  fitted  with  efficient  mechanical 
agitation,  of  a  kind  to  be  approved  by  the  City 
Engineer. 

In  the  yard,  and  convenient  to  each  plant, 
there  shall  be  the  following  quantities  of  pav- 
ing materials : 

(1)  200  cu.  yds.  of  sand  that  has  been 
tested  and  accepted. 

(2)  100  cu.  yds.  of  binder  material  that 
has  been  tested  and  accepted. 


(3)  200  tons  of  refined  asphalt  that  has 
been  tested  and  accepted. 

(4)  20  tons  of  asphalt  flux  or  residuum  oil 
that  has  been  tested  and  accepted. 

(5)  10  tons  of  inorganic  dust  that  has  been 
tested  and  accepted. 

At  the  time  of  signing  the  contract,  the  con- 


tractor shall  designate  the  plant  or  plants  which 
he  expects  to  use  in  the  preparation  of  the 
asphalt  mixture  for  this  particular  contract, 
and  after  such  plant  or  plants  are  designated 
and  after  the  Engineer's  Office  has  certified 
as  to  the  acceptability  of  the  plant  or  plants 
for  the  work  in  question,  a  change  to  some 
other  plant  or  plants  will  not  be  allowed  ex- 
cept upon  the  written  permission  of  the  City 
Engineer. 

There  must  be  installed  in  the  plant  and 
yards  such  contrivances  and  machinery  as  will 
insure  the  plant  being  operated  with  the  least 
amount  of  dust,  noise,  smoke  and  nuisance  to 
the  surrounding  community ;  there  must  be  in- 
stalled, convenient  for  the  use  of  the  plant 
employes,  a  satisfactory  sanitary  closet ;  and 
the  yard  and  plant  must  be  provided  with 
hose,  water  plugs  and  fire  extinguishing  ap- 
paratus so  as  to  reduce  the  fire  risk  to  the 
plant  and  neighboring  buildings  to  the  least 
amount  possible  under  the  circumstances ;  and 
it  shall  be  the  duty  of  the  contractor  at  all 
times  to  so  maintain  the  plant  or  plants  that 
he  is  operating  in  a  clean,  sanitary  manner,  and 
to  produce  the  least  amount  of  nuisance  and 
procure  the  least  amount  of  fire  risk  to  the 
surrounding  property,  and  to  proceed  at  once 
to  remedy  such  defects  upon  the  written  re- 
quest of  the  City  Engineer. 

Before  acceptance  of  the  plant,  a  thorough 
inspection  of  all  equipment  and  machinery  will 
be  made  by  the  City  Engineer,  and  certificate 
must  be  obtained  from  him  showing  that  the 
testing  room  is  satisfactory  and  that  it  con- 
tains the  required  apparatus.  Any  defects  ap- 
pearing after  such  certificate  has  been  issued 
and  permission  given  to  proceed  with  the  work 
shall  be  immediately  removed.  If  not  so  re- 
moved, the  permission  to  use  the  plant  will  be 
revoked. 

Samples  of  asphaltic  cement  and  of  all  ma- 
terials used  in  its  manufacture  shall  be  sup- 
plied to  the  City  Engineer  in  suitable  tin 
boxes  or  cans,  when  required,  and  he  shall 
have  access  to  all  branches  of  the  work  at  any 
time. 

Binder. — The  binder  course  shall  consist  of 
suitable,  clean,  broken  stone,  or  a  clean,  hard 
burned  clinker,  in  every  respect  equal  and 
similar  to  that  produced  by  the  burning  of 
the  city  refuse  at  the  Municipal  Refuse  De- 
structor No.  1,  passing  a  1-in.  screen,  not  less 
than  5  per  cent  nor  more  than  10  per  cent  of 
which  shall  pass  a  No.  10  screen ;  to  this  may 
be  added  not  more  than  10  per  cent  of  fine 
gravel  that  will  pass  a  %-in.  ring.  The  stone 
or  clinker  shall  be  heated  by  passing  through 
revolving  heaters  to  a  temperature  not  exceed- 
ing 350°  F.,  and  then  thoroughly  mixed  by 
machinery  with  asphaltic  cement  of  suitable 
temperature  and  consistency  and  in  such  pro- 
portions that  the  resulting  binder  will  have 
life  and  gloss  without  an  excess  of  asphaltic 
cement.    Should  the  binder  appear  dull  from 


overheating  or  lack  of  cement,  it  will  be  re- 
jected. 

•  The  binder  mixture,  prepared  as  above,  shall 
be  hauled  to  the  street  when  heated,  and  care- 
fully spread  upon  the  foundation  (which  shall 
be  first  thoroughly  swept  clean),  with  hot  iron 
rakes  and  shovels  to  such  depth  that  after 
having  received  its  final  compression  it  shall 
be  at  least  1  in.  thick,  and  shall  then  be  imme- 
diately rolled  with  a  five-ton  steam  roller. 
Rolling  shall  be  continued  while  the  binder  is 
in  a  hot  plastic  condition. 

Such  portions  of  the  binder  as  it  may  be  im- 
possible to  roll  shall  be  thoroughly  rammed 
with  hot  iron  tampers.  Should  the  binder 
show  rich  patches  after  rolling,  these  patches 
must  be  removed  and  replaced  with  suitable 
material.  The  upper  surface  of  the  binder 
course  shall  be  made  exactly  parallel  with  the 
surface  of  the  finished  pavement,  and  the 
whole  course  when  finished  must  be  compact 
and  particles  bound  firmly  together. 

Wearing  Surface. — Upon  the  binder  course, 
prepared  and  laid  as  above  specified,  and  thor- 
oughly swept  free  from  rubbish,  shall  be  laid 
an  asphalt  wearing  surface.  It  shall  be  com- 
posed of  asphaltic  cement,  prepared  as  above 
specified,  sand,  finely  powdered  mineral  mat- 
ter, mixed  in  such  proportions  as  shall  pro- 
duce a  tough,  compact  and  durable  pavement; 
but  in  no  case  shall  the  percentage  of  the  bit- 
umen in  the  wearing  surface,  soluble  in  carbon 
bisulphide,  be  less  than  12  per  cent. 

The  sand  and  the  asphaltic  cement  shall  be 
heated  separately  by  means  of  suitable  appa- 
ratus to  about  300°  F.,  and  never  above  350°  F. 
Special  care  must  be  taken  that  the  sand  be 
uniformly  heated  throughout.  The  finely  pow- 
dered mineral  matter,  while  cold,  shall  be 
thoroughly  mixed  with  heated  sand,  in  the  nec- 
essary proportions,  and  the  combined  sand 
and  finely  powdered  mineral  matter  then  mixed 
with  the  asphaltic  cement  at  the  required  tem- 
perature, in  the  proper  proportions,  and  by 
suitable  apparatus,  to  effect  a  thoroughly 
homogeneous  composition. 

The  wearing  surface,  prepared  as  above 
indicated,  shall  be  delivered  on  the  work  in 
suitable  trucks  or  dump  wagons,  at  a  temper- 
ature, regardless  of  the  length  of  haid  or 
temperature  of  the  air.  of  not  less  than  275°  F., 
nor  more  than  350°  F.  The  contractor  will 
be  required  to  make  such  provisions  for 
transportation  as  will  secure  this  condition. 

It  shall  at  once  be  spread  uniformly  over  the 
binder  course  with  hot  shovels  and  rakes  hav- 
ing teeth  V-k  ins.  long  in  such  manner  as  to 
give  a  uniform  and  regular  grade,  and  to 
such  depth  that  after  having  received  its  final 
compression  it  will  have  a  net  thickness  of  not 
less  than  2  ins. 

After  having  been  spread,  the  mixture  shall 
be  compressed  with  hot  hand  rollers  weighing 
at  least  250  lbs.  to  the  foot  width  of  roller. 
It  shall  then  be  rolled  with  a  steam  roller 
weighing  not  less  than  5  tons,  after  which,  a 
small  amount  of  hydraulic  cement  shall  be 
swept  over  it.  This  shall  be  followed  by  a 
roller  of  not  less  than  10  tons ;  the  rolling  to 
be  continued  as  long  as  it  makes  any  impres- 


Fig.  69. — Concrete  Drain. 


sion  on  the  surface,  and  in  no  case  for  less 
than  five  hours  for  each  1,000  sq.  yds.  of  pave- 
ment. 

All  portions  of  the  pavement  surface  not 
accessible  to  the  roller  shall  be  compressed  by 
tamping  and  smoothed  with  hot  irons.  Special 
care  shall  be  taken  to  thoroughly  tamp  the  hot 
asphalt  mixture  around  any  projecting  man- 
hole or  catch  basin  covers.  Special  care  must 
also  be  taken  to  prevent  the  iron  rakes,  shov- 
els, tampers,  rollers,  etc.,  from  becoming  over- 
heated. 

The  resulting  pavement  must  show  a  close- 
grained,  even  and  smooth  surface,  true  to 


*}.TS£p/  -3  '  Pawng  Sub  -drs/n 
For     Alley  Paving 
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Ti/e  Drain  £nd  Cr^^e/  inc/u<ted 
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grade  and  cross-section,  and  free  from  all  hol- 
lows or  inequalities. 

No  binder  or  wearing  surface  shall  be  laid  in 
rainy  weather,  nor  unless  the  surface  of  the 
•concrete  or  binder  is  perfectly  dry. 

Asphalt  Gutters. — On  all  streets  in  this  dis- 
trict where  asphalt  is  used  for  gutters  a  strip 
not  less  than  18  ins.  in  width  along  the  gutter 
line  shall  be  coated  with  a  coat  of  asphaltic 
cement,  and  ironed  in  with  hot  irons. 

Measurements  will  be  the  same  as  for  other 
pavement.  Payment  for  same  will  be  included 
in  price  bid  for  "Asphalt  Pavement." 

General  Requirements. — Whatsoever  the 
character  of  the  asphalt  used,  or  the  method 
of  manipulation  and  laying,  the  pavement  shall 
conform  to  the  following  requirements: 

The  pavement,  when  laid  down,  shall  be 
dense,  fine  grained,  hard  and  durable,  of 
smooth  and  even  surface,  and  free  from  any 
depressions  which  will  retain  water.  It  shall 
contain  no  water  nor  any  appreciable  amount 
of  light  oils,  nor  matter  volatile  at  a  tempera- 
ture of  250°  F.  It  shall  yield,  when  extracted 
with  carbon  bisulphide,  not  less  than  12  per 
cent  of  pure  bituminous  matter. 

The  mineral  matter  shall  be  graded  within 
the  following  limits : 

All  shall  pass  a  No.  8  screen. 

From  0%  to  2%  shall  be  retained  on  a  No.  10 

■screen. 

From  1%  to  5%  shall  be  retained  on  a  No.  20 
screen. 

From  3%.  to  8%  shall  be  retained  on  a  No.  30 
screen. 

From  5%  to  13%  shall  be  retained  on  a  No.  40 
screen. 

From  7%  to  17%  shall  be  retained  on  a  No.  50 
screen. 

From  20%  to  36%  shall  be  retained  on  a  No. 
80  screen. 

From  8%  to  16%  shall  be  retained  on  a  No. 
100  screen. 

From  10%  to  15%  shall  be  retained  on  a  No. 
200  screen. 

From  10%  tc  15%  shall  pass  a  No.  200  screen. 

The  proportions,  and  physical  and  chemical 
properties  of  the  oil  and  asphalt  and  the  as- 
phaltic cement,  sand,  and  finely  powdered  min- 
eral matter  in  the  wearing  surface,  shall  be 
such  as  to  produce  the  above  described  results, 
and  shall  be  in  all  respects  satisfactory  to  the 
City  Engineer. 

All  exposed  surfaces  of  castings  shall  be 
cleaned  and  then  painted  with  one  coat  of 
hot  asphalt.  All  exposed  surfaces  of  gutters 
and  curbs  that  come  in  contact  with  asphalt 
pavement  shall  be  painted  one  coat  of  hot 
asphalt,  special  care  being  taken  in  painting 
curbs  not  to  paint  above  the  top  of  the  gutter. 
Payment  for  this  work  will  be  included  in  the 
price  bid  for  asphalt  pavement.  None  but 
skilled  workmen  shall  be  employed  in  mixing 
and  laying  the  asphalt  pavement. 

Payment. — Payment  will  include  placing  all 
materials,  including  the  concrete  base,  binder 
■course,  wearing  surface  and  all  other  labor 
and  materials  required  by  the  plans  and  specifi- 
cations. 

.  STONE  ALLEY  CROSSINGS. 

Stone  Alley  Crossings  including  the  concrete 
base  shall  conform  in  all  respects  to  the  fore- 
going specifications  for  stone  pavements. 

HRICK  ALLEY  CROSSINGS. 

Brick  Alley   Crossings,   including  concrete 
base,  shall  conform  in  all  respects  to  the  fore 
going  specifications  for  brick  pavements.  Meas- 
urement will  be  the  same  as  for  other  pave- 
ment. 

CONCRETE  GUTTERS. 

The  materials  for  the  concrete  base  and  the 
cement  wearing  surface  shall  be  as  specified 
herein  for  "Concrete  Sidewalks."  When  con- 
crete gutter  is  attached  to  concrete  stairways, 
the  steel  rods  shall  extend  into  the  gutter  as 
shown  on  the  standard  plan  for  concrete  stair- 
ways. Measurement  will  be  on  the  slope, 
PAVEMENT  BELAID, 

The  standard  specifications  for  paving  shall 
apply  as  in  new  work.  Payment  for  removing 
old  pavement  will  be  included  in  the  price  bid 
for  "Pavement  Rclaid." 

All  pavement  will  be  determined  by  hori- 
zontal measurement  but  no  allowance  will  be 
made  for  curvature  of  cross-section.    All  traf- 

in  <.f  any  kind,  except  on  planks,  shall  be 

rigidlv  prohibited  mi  completed  pavement  for 
10  day-  after  the  grout       filled  in  or  until  in 


the  opinion  of  the  City  Engineer  the  pavement 
has  become  thoroughly  set. 

GRANITE  CURBING. 

Curb  stones  shall  be  set,  made  from  the  best 
quality  of  granite,  of  the  dimensions  shown 
on  the  plans.  For  straight  curbing,  blocks 
shall  not  be  less  than  4  ft.  in  length.  Stones 
for  the  curved  corners  shall  be  of  the  length 
shown  on  the  plans.  The  top  surface  and  the 
outside  face  down  to  the  surface  of  the  gut- 
ter shall  be  line  work,  having  four  cuts  to  the 
inch.  The  face  of  the  stones  for  a  distance 
of  5  ins.  below  the  surface  of  the  gutter,  and 
the  back  of  the  stone  for  a  distance  of  4  ins. 
below  the  top  of  the  curb,  shall  be  uniformly 
pointed  to  an  even  surface.  The  bottom  of  all 
curbs  shall  have  a  true  setting  bed,  so  that  the 
curbs  shall  have  a  uniform  depth  throughout. 
The  remaining  portions  of  the  stones  shall 
be  uniform,  and  shall  be  true  to  line  and  free 
from  depressions.  All  cut  surfaces  shall  be 
true  and  out  of  wind.  The  top  of  all  curb 
stones  shall  be  cut  with  a  slope  of  %  in.  in  6 
ins.  The  top  angle  of  the  street  side  shall  be 
cut  to  a  curve  having  a  radius  of  1  in.  The 
ends  of  all  stones  shall  be  full  to  square  and 
shall  make  joints  not  exceeding  %  in.  in  width. 
All  curbing  must  be  thoroughly  clean  and 
free  from  dirt  when  set.  All  joints  shall  be 
filled  with  cement  mortar,  consisting  of  1 
part  Portland  cement  and  2  parts  clean  sand. 
Trench  for  curb  shall  be  carefully  excavated 
at  least  5  ins.  below  the  bottom  of  the  stone, 
and  shall  be  wide  enough  to  receive  the  con- 
crete footing  and  backing  shown  on  the  plans. 
The  concrete  at  the  face  of  the  stone  shall  be 
brought  up  and  made  continuous  with  the  con- 
crete in  the  pavement  foundation.  The  amount 
of  concrete  back  of  the  curb  stone  shall  in  all 
cases  be  not  less  than  that  shown  on  the 
standard  plan.  The  concrete  shall  be  uniform 
with  that  of  the  base. 

CONCRETE  CURBING. 

The  concrete  shall  be  composed  of  1  part 
Portland  cement,  3  parts  sand  and  5  parts 
gravel  (1:3:5).  The  material  for  concrete 
shall  conform  to  and  be  mixed  in  accordance 
with  the  standard  specifications  of  the  City  of 
Seattle  for  Concrete  Sidewalks,  except  that 
no  gravel  greater  than  1  in.  in  diameter  shall 
be  used.  The  material  for  forms  shall  be 
dressed  on  the  edges  and  on  the  side  next  the 
concrete  and  shall  be  set  securely  so  that  the 
curbing,  when  completed,  shall  conform  accu- 
rately to  line  and  grade.  After  the  concrete 
has  been  deposited,  it  shall  be  spaded  back 
from  the  face  of  the  form  to  a  depth  of  not 
less  than  8  ins.  and  to  a  width  of  not  less 
than  %  in.  at  the  top.  The  space  thus  formed 
shall  be  filled  with  Portland  cement  mortar, 
mixed  1  part  cement  to  IV2  parts  of  sand.  The 
concrete  and  mortar  shall  then  be  thoroughly 
spaded  and  tamped.  The  top  layer,  %  in.  in 
thickness,  consisting  of  a  coat  of  cement  mor- 
tar mixed  as  specified  above,  shall  then  be 
applied  and  thoroughly  troweled  down  to  a 
smooth  and  uniform  finish,  special  care  being 
taken  to  secure  a  perfect  bond  with  the  con- 
crete. 

After  the  forms  have  been  removed,  any 
defects  on  the  top  of  the  curbing  must  be  cor- 
rected. Any  faults  or  interstices  shall  be  filled 
with  cement  mortar  and  smoothed  so  that  the 
top  and  face  of  the  curbing,  for  a  depth  of  8 
ins.,  shall  be  free  from  defects.  The  con- 
tractor shall  protect  the  curbing  from  all  dam- 
age from  traffic  and  from  the  weather.  In  hot, 
dry  weather,  he  shall  keep  the  curving  moist 
by  sprinkling  as  often  as  the  City  Engineer 
may  direct. 

The  contractor  shall  put  in  an  expansion 
joint  at  each  margin  < > f  the  street  and  alley 
and  at  intervals  not  exceeding  150  ft.  This 
joint  shall  be  made  by  putting  in  an  iron  sheet- 
ing Vh  in.  in  thickness,  and  the  size  of  the 
.  i..ss  section  of  the  curb,  with  a  layer  of  gray 
felt  Vi  in  iii  thickness  and  the  si/e  of  a  cross 
section  of  the  curb,  on  each  side  of  the  iron 
sheeting.  After  the  concrete  has  set.  the  iron 
sheeting  shall  be  removed.  When  this  is 
done,  care  shall  be  taken  to  see  that  a  free 

joint  exists  through  the  curb.   The  extension 

of  .'!  111  sewer  pipes  through  the  concrete  curb 
shall  be  paid  for  as  listed  <>n  the  proposal 
\!l  (iiilung  will  be  measured  along  the  curb 


line.  Payment  for  concrete  curbing  will  in- 
clude the  expansion  joint. 

ARMORED  CONCRETE  CURBING. 

Armored  concrete  curbing  shall  be  construct- 
ed in  precisely  the  same  manner  as  specified 
for  Concrete  Curbing,  except  that  proper  pro- 
vision shall  be  made  for  the  insertion  of  the 
armor.  The  armor  shall  consist  of  a  galva- 
nized steel  bar  known  as  the  Wainwright  bar, 
or  any  other  bar  of  a  pattern  approved  by  the 
City  Engineer.  This  armor  shall  be  accurately 
placed  on  the  edge  of  the  curbing  and  shall 
connect  smoothly  with  the  top  and  sides.  It 
shall  extend  not  less  than  three  feet  beyond 
the  point  of  curve  on  all  curves,  including  al- 
ley returns.  After  the  bar  is  set,  the  cement 
mortar  top  while  still  soft  shall  be  thoroughly 
troweled  and  smoothed. 

CONCRETE  SIDEWALK  REPAIRING. 

Where  directed  by  the  City  Engineer,  the  ex- 
isting concrete  sidewalks  shall  be  repaired  or 
extended  in  accordance  with  the  standard 
specifications  of  the  City  of  Seattle  for  such 
work. 

WOOD  SIDEWALK  REPAIRING. 

Where  directed  by  the  City  Engineer  any 
existing  wooden  sidewalks  shall  be  carefully 
taken  up  and  the  lumber  therein  piled  and 
protected  until  used.  After  the  completion  of 
the  curbing,  the  sidewalks  shall  be  rebuilt,  us- 
ing such  old  lumber  as  may  be  directed  with 
such  additional  new  lumber  as  may  be  re- 
quired. All  lumber  shall  be  laid  as  provided 
in  the  standard  specifications  of  the  City  of 
Seattle  for  Wooden  Sidewalks. 

WOOD  STOPS. 

Wooden  stops  shall  be  placed  along  the 
edge  of  the  pavement  where  the  same  is  not 
otherwise  protected.  Said  wooden  stops  shall 
consist  of  a  continuous  sound  fir  timber  solid- 
ly bedded  in  concrete  as  shown  by  drawings, 
on  which  shall  be  spiked  a  continuous  plank 
3x12  ins.,  as  shown.  After  the  setting  of  the 
concrete,  the  earth  surrounding  such  stops 
shall  be  properly  surfaced  and  tamped  to  the 
level  of  the  general  surface. 

WOOD  ALLEY  SIDE  STOP. 

The  timber  shall  be  continuous,  sound  fir,  of 
suitable  lengths,  solidly  bedded  in  concrete. 
After  the  concrete  sets,  the  earth  adjoining 
the  stops  shall  be  properly  surfaced  and 
tamped  to  a  level  of  the  general  surface. 

CONCRETE  ALLEY  SIDE  STOP. 

The  mixture  shall  be  the  same  as  the  con- 
crete base  except  that  the  facing  shall  be  1  part 
Portland  cement  and  1  part  sand. 

MONUMENT  CASES. 

The  material  shall  conform  to  the  general 
requirements  of  these  standard  specifications 
for   cast    iron    as    specified   under  manhole 

covers. 

ADJUSTMENT  OF  CAST  IRON  VALVE  BOXES. 

Payment  for  adjusting  cast  iron  valve  boxes 
will  be  included  in  the  price  bid  for  pavement. 

ADJUSTMENT  OF   MANHOLE,   CATCH   BASIN,  ETC., 
COVERS. 

Manhole,  catch  basin,  or  similar  covers  shall 
be  adjusted  to  the  proper  grade  in  the  manner 
as  specified  for  setting  covers  in  new  work. 
Care  should  be  taken  that  they  are  set  to  the 
grade  and  contour  of  the  street  in  which  they 
are  placed,  and  that  the  pavement  is  brought 
up  flush  with  the  covers,  especially  in  asphalt 
pavement. 

ADJUSTING  INLETS. 

Existing  inlets  shall  be  adjusted  to  the 
proper  elevation.  The  contractor  shall  furnish 
all  new  material  required  and  shall  reset  such 
inlets  in  the  manner  as  specified  for  new 
work. 

SUB-DRAINS — (PAVING). 

W  hen  all  clearing  and  grubbing,  excavating, 
rolling,  etc.,  shall  have  been  done  to  the  satis- 
faction of  the  City  Engineer,  there  shall  be 
excavated  trenches  for  tile  drains  where  nec- 
essary. The  excavations  shall  be  made  to  a 
true  line  at  least  3  ins.  below  the  bottom  of 
the  tile  pipe  Gravel  or  broken  stone  shall 
then  be  spread  so  as  to  form  a  bed  for  the 
pipe.  The  pipe  shall  be  hard-burned  tile 
drain  without  sockets.  It  shall  be  laid  on  a 
li  ik'  grade  line  as  given  by  the  engineer,  and 
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shall  be  laid  and  connected  to  the  inlet  pro- 
vided for  it  in  the  catch  basin  wall,  or  to  such 
other  pipe  or  outlet  as  the  City  Engineer  may 
direct.  The  trench  will  then  be  filled  with 
screened  gravel  to  the  surface,  care  being 
taken  to  have  at  least  3  ins.  of  gravel  sur- 
rounding the  pipe.  Payment  will  include  the 
•cost  of  making  the  connection  to  any  pipe  or 
catch  basin. 

OLD  LUMBER  RELAID. 

The  surface  of  all  connecting  streets,  road- 
ways or  walks,  which  by  reason  of  this  im- 
provement fails  to  conform  to  the  general 
surface  of  the  finished  improvement,  shall  be 
made  to  conform  to  such  finished  surface  by 
filling  with  suitable  material  or  by  excavating, 
as  the  same  may  require,  and  all  planking 
shall  be  neatly  brought  to  grade  and  adjusted 


neer  may  consider  suitable  to  remain  in  the 
structure,  with  the  addition  of  such  new  lum- 
ber as  may  be  necessary. 

Where  directed  by  the  City  Engineer,  exist- 
ing wooden  sidewalks  and  landings  shall  be 
extended  to  the  new  curbs.  The  covering 
planks  shall  be  2x8  ins.,  dressed  on  the  upper 
side.  All  lumber  shall  be  cut,  fitted  and  nailed 
as  provided  in  the  standard  specifications  for 
wooden  sidewalks. 

The  work  of  repairing,  reconstructing,  or 
extending  sidewalks  will  be  paid  for  per  M. 
ft.  BM.  of  lumber  in  the  finished  structure,  as 


piled  and  burned  or  disposed  of  as  directed 
by  the  City  Engineer.  Payment  will  include 
all  handling  of  the  old  lumber. 

EXTRA  BINDER. 

Extra  binder  shall  correspond  to  the  stand- 
ard specifications  of  the  City  of  Seattle  in 
all  respects  for  binder  as  specified  under  as- 
phalt pavement,  except  as  to  thickness,  which 
shall  be  as  shown  on  the  improvement  plan, 
or  as  designated  by  the  City  Engineer. 

COAL  FOR  STEAM  ROLLER. 

As  directed  by  the  City  Engineer,  the  con- 
tractor shall  furnish  coal  of  a  good  quality 
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Fig.  1 — Deep  Seat  Manhole  Cover  for  CreosoteC 
Wood  Block  Paving. 


Fig.  2 — Shallow  Seat  Manhole  Cover  for  Creosoted 
Wood  Block  Paving. 


so  as  to  form  a  continuous  surface,  to  the 
satisfaction  of  the  City  Engineer.  Such  ad- 
jacent streets  as  may  be  designated  by  the 
City  Engineer  shall  be  planked  with  the  lum- 
ber taken  from  the  existing  planking,  curbs, 
gutters  and  crosswalks,  which  had  been  niled 
as  directed  under  "Clearing  and  Grubbing." 

GRAVEL  SUB-BASE. 

Gravel  shall  be  laid  as  directed  by  the  City 
Engineer.  It  shall  be  screened  and  free  from 
dirt  and  soil.  The  smallest  stones  shall  not 
be  less  than  xk  in.  in  diameter,  and  the  largest 
shall  not  exceed  3  ins.  in  any  direction. 

SIDEWALK   REPAIRING — OLD  LUMBER— NEW  LUM- 
BER. 

Whenever  the  present  wooden  sidewalks  ex- 
tend to  the  line  of  the  proposed  curb,  such 
sidewalks,  or  such  portions  thereof  as  may  be 
necessary,  shall  be  taken  up  and  all  lumber 
found  therein  shall  lie  neatly  and  carefully 
piled.  Immediately  after  the  setting  of  the 
curb,  said  sidewalks  shall  be  rebuilt,  using 
therein  all  old  lumber  which  the  City  Engi- 


hereinbefore  stated,  and  bids  shall  be  submit- 
ted for  old  and  for  new  lumber. 

CONCRETE  ALLEY  DRAINS. 

The  outlet  ends  of  these  drains  shall  be  neat- 
ly chiselled  openings  through  the  curb.  The 
flow  line  and  sides  of  the  drains  shall  be 
smoothly  finished. 

A  standard  inlet  shall  be  set  in  the  manner 
hereinbefore  provided  in  these  specifications 
and  connected  to  this  drain. 

Payment  will  include  furnishing  and  setting 
inlet,  and  making  connections  to  drain,  all 
concrete  work,  chiselling  curb,  steel  and  re- 
laying concrete  walks. 

RELAYING  OLD  PLANKING. 

The  existing  planking  shall  be  relaid  in  ac- 
cordance with  the  standard  plans  and  specifi- 
cations for  new  planking,  using  such  of  the 
old  lumber  as  in  the  opinion  of  the  City  Engi- 
neer is  suitable.  The  contractor  shall  pile  up 
and  protect  all  lumber  to  be  relaid  and  will  be 
held  responsible  for  the  safekeeping  of  the 
same.    The  lumber  not  to  be  relaid  shall  be 


for  steam  generating  purposes  for  the  opera- 
tion of  the  city's  steam  roller  if  the  same  is 
used  on  this  improvement. 


A  Proposed  Manhole  Frame  and  Cover 

for  Creosoted  Wood  Block 

Pavement. 

One  question  in  street  work,  which  is  often- 
times not  given  the  attention  it  deserves,  is 
the  effect  of  manhole  covers  on  roadway  sur- 
faces and  traffic.  This  question  is  much  more 
difficult  and  serious  than  is  generally  appre- 
cited.  In  a  report  on  creosoted  wood  block 
paving  in  the  central  business  district  of  Chi- 
cago, prepared  for  the  Loop  Protective  and 
Improvement  Association  by  Mr.  Charles  K. 
Mohler,  Consulting  Engineer.  Chicago,  this 
matter  is  discussed  at  some  length.  In  the 
report  Mr.  Mohler  suggests  the  plan  for  a 
manhole  frame  and  cover  shown  in  the  ac- 
companying cuts,  for  use  with  creosoted  wood 
block  pavement.    The  manhole  cover  is  de- 
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signed  to  be  set  with  creosoted  wood  blocks 
to  form  the  wearing  or  roadway  surface. 

Figure  1  shows  a  deep  seat  cover.  With  this 
arrangement  the  cover  seat  is  well  down  in 
the  frame,  allowing  the  cover  to  rest  on  its 
base.  This  allows  the  maximum  amount  of 
surface  to  be  set  with  wood  block.  With  a 
solid  cover  only  about  1%-in.  width  of ,  cast 
iron  is  brought  to  the  surface  around  the 
outside  of  the  cover. 

A  shallow  seat  cover  is  shown  in  Fig.  2. 
In  this  the  cover  seat  is  near  the  top  of  the 
frame,  the  cover  rests  on  a  flange  outside  of 
the  recess  wall  and  the  cast  iron  surface  sur- 
rounding the  outside  of  the  cover  comes  to 
the  road  surface,  being  a  little  over  3  in.  wide 
for  a  solid  cover.  It  is  stated  that  this  type 
will  be  less  liable  to  freeze  down  in  winter. 
It  can  be  adapted  so  that  new  covers  can  be 
set  in  old  frames. 

For  both  types,  ventilating  holes  are  pro- 
vided where  necessary.  Instead  of  being  at 
the  center,  as  in  the  recessed  asphalt-filled  cov- 
ers now  in  use  in  some  of  the  boulevard  road- 
ways, they  are  placed  around  the  outside 
edges,  so  as  to  leave  a  continuous  wood  block 
surfacing.  With  the  deep  seat  cover  and  ven- 
tilating holes  the  cast  iron  surface  is  about 
5  ins.  wide.  With  the  solid  cover  the  two 
"'bar  holes"  would  give  a  small  amount  of  ven- 
tilation. If  greater  ventilation  is  required, 
one  or  more  sides  of  the  cover  can  be  pro- 
vided with  holes. 


Practice  of  the  Massachusetts  Highway 
Commission  in  the  Planting  and 
Care  of  Young  Shade  Trees 
Along  Highways. 

BY  E.  W.  EREED.* 

Shade  trees  bordering  the  highway  have  al- 
ways proved  a  valuable  asset.  Even  nature 
contributes  in  no  stinted  measure  to  this  orin- 
ciple  :  the  wind  blowing  the  seeds  against  the 
walls  and  fences,  these  in  time  producing 
trees  that  shade  the  road.  While  street  trees 
are  generally  considered  a  source  of  beauty 
and  comfort,  experience  has  proven  that  they 
enhance  the  value  of  adjoining  property  and 
prolong  the  life  of  the  road,  thus  reducing 
the  cost  of  maintenance.  They  protect  the 
road  from  the  sun  and  wind,  and  conserve 
the  moisture  so  essential  to  the  preservation 
of  macadam  roads.  Their  protection  is  equal- 
ly beneficial  to  roads  of  tar  construction  in 
preventing  the  softening  and  bleeding  so  com- 
mon during  extreme  heat. 

The  Massachusetts  Highway  Commission 
began,  in  1904,  to  plant  shade  trees  along 
highways  until  now  there  are  15,000  young 
trees  growing  in  addition  to  the  many  thou- 
sand older  trees  previously  planted  cither  by 
nature  or  man.  The  methods  adopted  by  the 
Commission  are  as  follows: 

Study  of  Soil  Conditions  and  Exposure. — 
It  is  useless  to  plant  trees  in  a  soil  or  loca- 
tion not  favorable  to  their  development.  They 
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Fig.   1. — Tree   Planting   on   Outer   Edge  of 
Sidewalk. 

ma)  live  for  a  time,  but  will  eventually  weaken 
and  die. 

Nature  is  generally  lavish  in  her  illustra 
tioni  of  what  will  thrive  in  any  given  localitv. 
A  careful  study  of  the- natural  growth  will 
therefore  greatly  aid  in  the  selection  of  va- 
rieties to  be  used;  this  growth  will  be  an  in 

dex  of  the  character  of  til*-  soil     This  with 

an  examination  of  the  soil  when  the  ground 

is  prepared  for  the  planting  of  the  trees, 
will  determine  the  varieties  to  be  used. 

•ForcNtcr,  MiiKHsiehiiMetfM  IIIkIiwiiv  Commu- 
nion,  !M    l'n».ecilt   HI.,   Clinton,  Mim*. 


Varieties. — The   following  list  of  varieties 
is  used  for  the  respective  soils: 
Sandy  or  gravelly — 

Ash  leaved  maples. 

Scarlet  oaks. 

White  ash. 

Locusts. 
Sandy  loam — 

Elms. 

Lindens. 

White  maples. 
Heavy  loam  — 

Sugar  maples. 

Norway  maples. 

Red  caks. 

Wet  soil — 

Golden  bark  willows. 
Laurel  leaved  willows. 
Red  maples. 

We  plant  one  kind  in  a  particular  section 
so  far  as  soil  conditions  will  allow.  It  is  not 
unusual,  however,  for  us  to  have  several 
kinds  of  soil  within  a  mile,  and,  it  is  our 
plan  to  plant  those  trees  possessing  similar 
characteristics  together. 

From  an  artistic  standpoint  mixed  plantings 
might  be  given  the  preference,  but,  as  our 
roads  are  largely  commercial,  containing  wires 
and  tracks  of  various  kinds,  our  plant- 
ing has  to  be  very  regular.  This  is  best  ac- 
complished by  planting  a  single  variety.  I 
do  not  favor  the  method  of  planting  auick- 
growing  trees '  between  permanent  trees  in 
order  to  produce  immediate  results.  I  think 
it  better  to  spend  the  money  that  fillers  would 
cost  in  a  better  preparation  of  the  soil  for 
the  permanent  trees.  It  might  be  advisable, 
however,  to  use  fillers  in  exposed  positions 
to  protect  the  permanent  trees,  and.  in  such 
cases.  I  would  suggest  low  growing  and  com- 
pact tr.es  or  shrubs  rather  than  tall  growing 
varieties. 
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Fig.  2. — Tree   Planting   on    Inner   Edge  of 
•Sidewalk. 

Size. — A  tree  10  ft.  high  generally  retains 
a  larger  proportion  of  roots  in  handling,  can 
be  transported  more  economically  than  a 
larger  tree,  and  is  less  likely  to  fail.  A  small- 
er tree  than  10  ft.  cannot  be  safely  used 
where  animals  are  likely  to  browse;  but,  occa- 
sionally, on  slopes  and  out  of  the  way  places 
they  might  be  planted  to  advantage. 

Location  of  Trees. — The  forester  decides 
where  each  tree  is  to  be  placed  and  a  stake 
is  accordingly  driven.  The  distance  apart  is 
50  ft.  for  the  large-growing  trees,  and  40  ft. 
for  the  smaller  ones,  subject  to  such  changes 
as  may  be  necessary  to  equalize  spaces  in  a 
given  distance  and  such  slight  alterations  as 
may  be  necessary  to  avoid  driveways.  On  the 
short  side  of  sharp  curves  the  trees  are  gener- 
ally omitted  as  they  would  obstruct  the  view 
of  motorists. 

In  view  of  the  fact  that  certain  corpora- 
tions, using  wires  for  the  carrying  on  of  their 
business,  are  given  locations  within  the  high- 
ways for  their  poles  and  wires,  and,  further- 
more, that  most  of  them  want  separate  loca- 
tions, it  makes  it  difficult  in  some  cases  to 
find  a  space  to  plant  a  tree  on  the  highway. 
Frequently  the  pole  line  utilizes  every  avail- 
able foot.  Not  until  the  wires  are  placed  in 
conduits  will  the  trees  ever  have  their  rights. 

In  most  cases  trees  arc  planted  on  the  outer 
cdue  of  the  sidewalk  (see  Fig.  1),  where  the 
tops  are  subject  to  injury  and  the  roots  have 
little  opportunity  to  receive  moisture  ii  mod- 
ern road  treatment  is  used.  In  Fig.  2  the  tree 
is  shown  planted  near  the  inside  edge  awa) 
from  the  reach  of  horses.  In  this  case  the 
roots  have  more  congenial  surroundings.  Fig. 
.'I  shows  a  method  having  the  advantages  of 
Fig,  2  for  the  outer  trees.  This  method  also 
Ki\es  favorable  conditions  for  those  trees  in 

the  parkway, 

Preparation  of  Soil.  The  preparation  of 
the    soil    is    most    important    and    should  be 

thoroughly  done.   Sufficient  humus  in  the  na 


ture  of  dressing  or  sods  should  be  added  to 
help  hold  the  moisture  and  add  fertility  un- 
til the  tree  becomes  well  established,  when,  if 
the  proper  variety  has  been  selected  it  will 
then  adapt  itself  to  the  natural  soil.  The  soil 
should  be  prepared  in  the  fall,  and  the  trees 
planted  the  following  spring.  Soil  so  pre- 
pared, contains  moisture  in  a  greater  degree 
at  the  time  of  planting,  than  freshly  prepared 
soil  which  is  an  important  factor.  A 
circular  hole  is  dug,  4  ft.  in  diameter,  18  ins. 
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Fig.  3. — Tree  Planting  on  Roads  With 
Parkway. 

deep;  the  sod,  or  similar  material  from  the 
wayside,  is  placed  in  the  bottom  of  the  hole, 
and  on  this  four  forkfuls  of  stable  dressing, 
is  put  and  worked  in,  making  0'  ins.  in  depth. 
The  remaining  12  ins.  should  be  as  good  soil 
as  the  conditions  will  allow ;  sometimes,  that- 
thrown  out  will  answer,  or,  again,  we  procure 
enough  good  loam  to  equal  a  depth  of  b'  ins. 
and  mix  with  the  original  soil.  The  holes  are 
filled  2  or  'i  ins.  higher  than  the  surrounding 
ground,  to  allow  for  settling.  The  mixing  of 
the  dressing  with  the  sod  has  a  tendency  to 
keep  the  roots  down  and  lessen  the  number 
of  weeds  which  would  naturally  grow  on  the 
surface  if  the  dressing  was  used  as  a  top 
mulch.  In  sar.dy  soils  we  place  a  2-in.  layer 
of  clay  on  the  bottom  of  the  hole  to  retain 
the  moisture. 

Planting. — During  April  and  May  the  trees 
are  shipped  from  the  nursery  to  their  respec- 
tive places.  The)'  are  generally  done  up  in 
bales  of  15  trees  each,  moss  being  placed 
about  the  roots  and  the  whole  tied  up  with  hay 
or  stray  to  protect  them  in  handling.  When 
possible  they  are  shipped  to  a  good  distrib- 
uting point  as  freights  are  more  prompt  in 
delivering  in  large  quantities  and  the  trees  ar- 
rive in  better  condition.  It  is  advisable  to  do 
a  little  extra  hauling  by  team  rather  than  to 
be  subject  to  delays  occasioned  by  sending 
small  lots  by  freight.  The  trees  are  planted 
in  the  ground  previously  prepared,  the  soil 
being  left  dishing  for  a  radius  of  18  ins. 
around  the  tree  to  retain  mpisture.  For  the 
first  season  after  planting  we  mulch  with 
grass  or  hay,  covering  with  a  little  sand  to 
keep  it  in  place.  Another  method  is  to  sow 
white  clover  around  the  tree  immediately  after 
planting  and_  dig  it  in  the  next  season,  this 
serving  as  a"  ground  cover  at  the  start  and 
later  as  a  fertilizer. 

Staking.- — In  very  exposed  places  it  is  nec- 
essary to  stake  the  trees,  but,  the  less  this 
has  to  be  done  the  better,  as  in  spite  of  the 
greatest  care  the  trunks  will  get  bruised  and 
sometimes  serious  injury  results.  It  is  ad- 
visable in  such  locations  to  select  stocky  trees 
with  a  trunk  somewhat  larger  than  usual  and 
keep  the  tops  well  headed  in  until  the  tree  be- 
comes established.  When  necessary  to  use 
stakes  one  2x2-in.  stake.  7  ft.  long,  is  driven 
into  the  ground  2  ft  on  the  windward  side  of 
the  tree  about  (i  ins.  from  the  tree;  from  the 
top  of  this  stake  a  piece  of  rubber  hose  is 
fastened,  making  a  figure  S,  one  loop  en- 
circling the  tree  the  ether  the  stake.  In  verv 
exposed  places  two  stakes  are  used  one  on 
either  side  of  the  tree  as  described  above. 

Guards. — In  front  of  residences  where 
horses  arc  liable  to  destroj  the  trees  guards 
are  used  These  guards  arc  simple  Vi> -in.  mesh 
wire  cloth,  made  by  the  Clinton  Wire  Cloth 
Co.,  and  moulded  to  lit  the  tree,  rubber  hose 
being  put  on  the  top  edge  to  prevent  the  wire 
from  dialing  the  bark.  More  elaborate  guards 
are  upon  the  market. 

Maintenance.  This  can  be  best  accomplished 
by  giving  one  man  a  sufficient  number  of  trees 
to  care  for  so  that  it  will  require  his  whole 
lime  for  eight  months  of  (he  year,    The  mini- 
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(GIVE  FIRST  NAME  IN  FULL) 


MASSACHUSETTS     HIGHWAY  COMMISSION 

SHADE-TREE  REPORT 

 Town — City. 


No. 


Kind  of  Work 

Hours 
Single  Team 

Hours 
Double  Team 

Hours 
of  Labor 

Hours 
of  Supt. 

Price 

Old  Trees  

Dates  when  work  was  performed. 


This  report  should  be  forwarded  immediately  after  the  work  has  been  performed, 
the  place  of  a  bill  which  should  be  sent  promptly  at  the  end  of  each  month. 


This  report  does  not  take 


Fig.  4. — Form  for  Reporting  Work  Done  on  Trees. 

(Actual  size,  of  card,  3V4  in.  x  5Vs  in.) 


ber  of  voting  trees  usually  placed  in  charge 
of  one  man  varies  from  2,000  to  3,000  accord- 
ing to  the  transportation  facilities.    On  roads 


The  accompanying  Report  Card  (see  Fig.  4) 
is  used  by  those  in  charge  of  the  trees.  The 
report  is  printed  on  a  postal  card  and  is  for- 


branches  are  headed  in  so  as  to  produce  a 
stocky  top ;  a  leader  is  selected  to  become  the 
main  trunk  and  encouraged  in  its  upright 
growth,  for  a  tree  so  formed  is  able  to  with- 
stand the  storms  and  not  split  apart,  as  is  the 
case  frequently  with  a  divided  trunk. 

Spraying. — In  the  eastern  half  of  the  State 
of  Massachusetts  the  trees  are  sprayed  by  the 
Gypsy  and  Browntail  Moth  Commission,  as 
these  pests  are  more  or  less  numerous  there 
and  the  Commission  can  do  the  work  more 
economically  as  its  men  are  more  closely  in 
touch  with  local  conditions.  The  forester  has 
charge  of  the  western  part  of  the  state. 

The  elm  leaf  beetle  is  now  found  through- 
out the  State  and  makes  rapid  work  in  de- 
stroying our  beautiful  elms.  It  is  necessary 
to  spray  for  these  during  the  month  of  June, 
the  earlier  the  better,  using  arsenate  of  lead, 
one  part  to  ten  of  water. 

The  fall  web  worm  has  done  considerable 


Fig.  6 — View  in  1910  of  Road  Planted  With  American  Elms 
in  1904. 


Fig.  7- 


-View  in  1910  of  Road  Planted  With  Golden  Park 
Willows  in  1905. 


having  a  small  number  of  trees  they  are  cared 
for  by  the  repair  men.  Where  one  man  works 
continuously  on  the  trees  he  naturally  becomes 
more  efficient  and  frequently  by  prompt  atten- 
tion can  save  the  life  of  a  tree. 

Trees  along  the  highway  are  subject  not 
only  to  the  numerous  insect  pests  but  thev 
have  many  hardships  to  endure:  The  small  boy 
delights  to  bend  and  twist  them  ;  the  careless 
teamster  allows  his  wheels  to  rub  against  the 
bark  and  his  horse  to  gnaw  their  bark ;  cattle 
rub  against  them  and  losen  them,  and  if  their 
branches  are  low  attempt  to  prune  them ;  mice 
and  woodchucks  in  the  winter  time  are  fond 
of  the  bark ;  automobilists  occasionally  at- 
tempt to  climb  them  and  fire  frequently  de- 
stroys them. 

In  caring  for  the  trees,  no  weeds  or  grass 


warded  to  the  Forester  immediately  after  the 
work  has  been  performed. 

Pruning. — During  the  first  year  or  two  after 


Town  

Origi-.al  Planting 

Replaced  

Inspected  

Work  Performed . 


Cost  per  tree   Total  cost . 


Fig.  5. — Form  for  Recording  Cost  of  Trees. 

(Actual  size  of  card.  4  in  x  6  in.) 

planting,  a  few  of  the  lower  branches  are  al- 
lowed to  remain  on  the  tree  in  order  to  in- 


damage  on  the  Cape,  but,  continued  sprayings 
have  reduced  their  numbers  materially.  This 
worm  is  found  chiefly  on  the  elms.  The  va- 
nessa,  or  mourning  cloak,  has  been  more  abun- 
dant than  usual  this  year.  In  the  caterpillar 
stage  it  greedily  devours  the  leaves  of  a 
branch,  but  never  eats  the  foliage  of  the  whole 
tree.    They  are  found  on  elms  and  willows. 

For  the  above  two  pests  arsenate  of  lead, 
used  as  for  the  elm  beetle,  is  employed,  and 
one  good  spraying  generally  answers  for  all. 

The  oyster  shell  scale  is  sometimes  found 
on  the  bark  of  the  ash  and  willow.  A  wash- 
ing of  whale  oil  soap  readily  removes  it. 
There  are  other  pests  in  small  numbers  but 
the  ones  referred  to  are  the  most  disastrous. 

Nursery. — A  nursery  is  indispensable  in  car- 


Fig.  8 — View  in  1910  of  Road  Planted  With  Sugar  Maples 
in  1904. 


Fig.  9 — View  in  1910  of    Road  Planted  with  Silver  Poplars 

in  1904. 


should  be  allowed  around  the  trunk  for  a  ra- 
dius of  2  ft.  and  the  soil  should  be  kept  mod- 
erately loose. 


crease  the  size  of  the  trunk,  so  that  it  will 
become  more  sturdy ;  later  these  are  removed 
leaving  a  clean  trunk  up  at  least  7  ft.  The 


rying  on  the  work  of  tree  planting.  The  Mas- 
sachusetts Highway  Commission  Nursery  is 
conveniently  located  as  to  railroad  facilities, 
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has  a  soil  easily  worked  and  is  furnished  with 
town  water.  The  larger  portion  of  trees  are 
purchased  a  year  or  two  in  advance  and  grown 
in  ordinary  soil.  This  extra  transplanting 
strengthens  the  tree,  as  well  as  develops  the 
root  growth. 

We  grow  willow  trees  from  cuttings,  plant- 
ing them  out  when  two  years  old.  Our  ex- 
perience has  been  that  they  make  more  rapid 
growth  used  at  this  age  than  when  older.  We 
purchase  ash  trees  as  seedlings  and  grow 
them  about  three  years  with  very  satisfactory 


results.  In  the  nursery  we  have  an  opportun- 
ity to  prune  and  train  the  tree  before  it  is 
planted  on  the  highway,  and  make  suitable 
selections  for  the  respective  locations. 

Cost. — The  cost  of  planting  new  trees  is 
about  as  follows : 

Average  purchase  price  of  tree  $0.40 

Average  cost  of  nursery  expense   0.15 

Average  cost  of  preparing  ground   0.60 

Average  cost  of  transportation  and  planting-  0.35 

Average  cost  per  tree  $1.50 


The  approximate  cost  of  spraying  is : 

Each. 

Small  trees,  12-15  ft.  high  $0.10 

Medium  sized  trees,  20-30  ft.  high.  .$0.25  to  $0.50 
Large  sized  trees,  30-50  ft.  high          0.50  to  0.75 

The  cost  of  spraying  depends  on  the  avail- 
ability of  water  aiso  whether  the  trees  are 
near  together  or  not.  The  cost  of  maintenance 
of  young  trees  is  25  cts.  per  tree  per  year. 

A  card  catalogue  is  kept  showing  the  cost 
per  tree  for  each  town.  Fig.  5  shows  the  card 
on  which  the  records  are  kept. 


WATER-WORKS     AND     SEWERS  SECTION 


Design  and  Construction  of  the  Bal- 
timore Sewerage  System. 

BY  CALVIN  W.  HENDRICK.* 

In  the  year  1904  the  Maryland  Legislature 
enacted  laws  forbidding  the  discharge  of  sew- 
age into  the  Chesapeake  bay  or  its  tributaries 
without  first  purifying  it.  with  a  view  to  pro- 


fore  discharging  it  into  the  bay  or  its  tribu- 
taries, it  became  necessary  to  keep  the  storm- 
water  separate  from  the  sanitary  sewage,  al- 
lowing the  former  to  discharge  through  its 
own  system  of  drains  into  the  nearest  natural 
outlet ;  otherwise,  it  would  be  necessary  to 
purify  and  pump,  at  great  expense,  not  only 
the  sanitary  sewage,  but  all  of  the  rainwater 


Fig.  1 — Discharge  Chamber  at  Upper  End  of  Force  Main,  Baltimore  Sewerage  System. 


tecting  the  vast  oyster  fisheries  of  the  Chesa- 
peake. The  city  of  Baltimore,  which  had 
grown  to  a  population  of  nearly  700.000  in- 
habitants without  a  sewerage  system,  depend- 
ing on  the  old  methods  of  disposing  of  her 
sewage  by  means  of  cesspools  and  otherwise, 
was  thus  brought  face  to  face  with  one  of  the 
most  stupendous  engineering  projects  of  mod- 
ern times,  i.  e.,  the  installation  of  two  com- 
plete and  separate  drainage  systems,  one  for 
storm-water  and  the  other  for  sanitary 
sewage. 

The  enactment  forbidding  the  discharge  of 
crude  sewage  into  the  Chesapeake  Bay  also 
authorized  the  city  of  Baltimore  to  issue 
bonds  in  the  sum  of  $10,000,000  to  carry  out 
the  work  of  sewering  the  city.  This  bond 
issue  was  approved  by  the  citizens  at  the  suc- 
ceeding municipal  election,  and  in  June,  1905, 
the  Mayor  appointed  a  Commission  to  carry 
out  the  work.  This  Commission,  composed 
of  six  well  known  and  representative  busi 
ness  men,  with  the  Mayor  a  member  ex-officio, 
in  November,  1905,  selected  as  its  Chief  Engi- 
neer  Mr.  Calvin  W.  Hendrick  of  New  York, 
who  was  at  that  time  in  charge  of  the  re 
construction  of  the  sewers  of  New  York,  in 
c  oiiik  I'tion  with  ihe  construction  of  the  Sub 
ways.  On  Jan.  1,  1906,  the  staff  of  the  Chief 
Engineer  was  organized,  and  active  field  work 
begun  on  Jan.  16.  Actual  construction  was 
begun  in  October,  IfOfi.  In  slightly  over  1 1  ■_• 
years  approximately  100  miles  of  sewers  and 
drains  have  been  installed,  ranging  in  size 
from  fi-in.  house  connections  to  immense  in- 
terceptors and  OUtfall  sewers  large  enough  to 

drive  an  automobile  through ;  a  disposal  plant 

for  taking  care  of  the  sewage  from  '275,000 
people,  and  three  27,500,000  gal.  pumping  en 
yin<  - 

'  >n  int  of  the  requirement  of  the  legis- 
lative act,  that  all  sewage  must  be  purified  he 


that  finds  its  way  to  the  sewers.  This,  mani- 
festly, would  require  a  larger  purification 
plant  and  greater  expenditure  than  any  city 
could    reasonablv    undertake.     The  sanitary 


other  third  will  require  to  be  pumped  through 
huge  iron  force-mains  to  the  outfall  sewer, 
sec  Fig.  1,  a  height  of  72  ft.  (including  fric- 
tion), from  which  point  it  also  will  flow  by 
gravity  to  the  disposal  plant.  The  pumping 
station  is  now  completed,  and  three  of-  the 
27,500. 000-gal.  per  day  pumping  engines  are 
now  being  erected.  The  station  has  been  de- 
signed ultimately  to  house  five  of  these  enor- 
mous pumps,  the  additional  two  to  be  in- 
stalled later.  The  foundations  on  which  these 
pumps  rest  have  been  so  constructed,  inde- 
pendent of  the  foundations  for  the  building, 
as  to  absorb  practically  all  shocks. 

It  is  impossible  to  realize  the  magnitude  of 
the  work  or  the  diversified  engineering  prob- 
lems that  are  being  solved  every  day  unless 
one  takes  the  time  to  visit  in  person  some  of 
the  construction  work  being  carried  on  in. 
various  parts  of  the  city.  The  work  is  most 
interesting  on  account  of  its  complications. 
To  convey  a  slight  idea  of  its  magnitude  and 
difficulties,  we  will  start  on  the  supposition 
that  water  must  flow  down  hill.  This  means 
that  an  8-in.  sewer,  beginning  at  a  point  in 
the  extreme  northwestern  section  of  the  city, 
13  miles  distant  from  the  disposal  plant,  must 
continue  on  a  constantly  falling  grade,  which 
cannot  be  flattened  beyond  certain  rates,  ever 
increasing  in  size  as  sewers  lead  into  it  from 
hills  and  valleys  covering  an  area  of  32  square 
miles,  crossing  in  its  path  numerous  streams, 
ravines,  three  railroad  tunnels,  swinging 
around  hills,  tunneling  through  ridges,  pass- 
ing through  narrow  alleys,  by  the  side  of  tall 
buildings,   ever   continuing    on   the  constant 


Fig.  2 — Upstream  End  of  Storm  Water  Siphon  Under  Outfall  Sewer. 


■Chief  ESnfinetr,  Baltlmon 
million, 


S<  «  «  i  line     (  'rim 


sewage  will  be  carried  I"  the  disposal  plant 
and  purified. 

Two  thirds  "f  ihe  sanitary  sewage  of  the 

city  will  How  by  gravity  i"  the  disposal  plani 

on   Hack   River,  distant  about   0  miles.  The 


falling  grade,  ever  increasing  in  size  until, 
(.n  reaching  the  disposal  plant,  it  is  large 
enough  to  contain  two  automobiles,  one  on 
lop  of  Ihe  other. 

The  difficulties  of  the  work  are  doubled  on 
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Fig.  3 — General  View  of  Disposal  Plant  From   Water  Tower.    Filter  Media  Partly  Placed. 


account  of  having  to  construct"  two  systems 
of  sewers  and  drains,  which  cross  and  recross 
each  other  in  a  thousand  different  places.  1 11 
some  cases  two  large  sewers  of  the  different 
systems  come  together  on  the  same  level. 
This  necessitates  the  siphoning  of  one  be- 
neath the  other,  and  in  one  case  this  has  ne- 
cessitated the  construction  of  one  of  the  larg- 
est siphons  in  the  world.  This  siphon  carries 
a  storm-water  drain  8  ft.  in  diameter  under 
the  sanitary  outfall  sewer,  12  ft.  in  diameter. 
Sec  Fig.  2.  A  siphon  of  this  character  must 
be  designed  in  such  a  way  as  to  care  for  not 
only  the  trickling  summer  now  passing- 
through  the  storm-water  drain,  but  also  for 
runoffs  from  storms  of  great  intensity.  This 
was  accomplished  by  designing  a  siphon  along 
such  unique  lines  as  to  cause  comment  in  the 
engineering  world.  The  siphon  consists  of  a 
battery  of  1hree  pipes  and  two  dams.  The 
dry  weather  flow  will  keep  the  smallest  pipe 
under  pressure  at  all  times.  A  rainfall  over- 
tasking the  small  pipe  will  cause  the  water  to 
rise  and  flow  over  a  dam,  discharging  into  a 
second,  larger  pipe,  putting  it  under  pressure. 
In  the  case  of  a  cloudburst  or  a  storm  over- 
taxing the  capacity  of  both  of  these  pipes, 
the  surplus  water  flows  over  a  second  dam, 
butting  the  third,  large  pipe,  under  pressure. 
As  the  storm  recedes  each  pipe  is  put  out  of 
commission  in  the  reverse  order  until  the 
small  pipe  only  is  left  under  pressure.  This 
siphon  has  been  in  operation  for  about  three 
years,  with  most  satisfactory  results. 

To  attempt  to  install  two  separate  systems 
of  sewers  and  drains  in  the  beds  of  streets  of 
a  city  over  a  hundred  years  old,  in  which  a 
mass  of  pipes  have  been  laid,  but  in  which 
practically  no  space  has  been  left  for  sewers 
and  drains,  brings  us  face  to  face  with  a  se- 
rious problem,  as  these  sewers  and  drains 
must  be  constructed  on  regular  calculated 
grades  and  cannot  twist  over  and  under  ob- 
structions like  water  pipes,  gas  pipes  and 
other  public  structures.  If  the  laying  of  the 
sewers  could  be  confined  to  the  streets  the 
work  would  be  greatly  simplified,  but  wher- 
ever practicable  they  are  being  laid  in  the 
alleys,  which  are  very  narrow.  Unless  one 
has  had  experience  in  constructing  sewers  in 
narrow  alleys,  where  the  wastes  from  kitchen 
sinks  and  bath  tubs  are  constantly  flowing 
over  the  surface ;  where  old  brick  buildings, 
in  bad  condition,  on  shallow  foundations,  are 
encountered ;  with  leaking  water  pipes  and 
private  sewers  under  the  surface,  the  difficul- 
ties to  be  overcome  cannot  be  realized.  In 
the  low  section  of  the  city,  around  the  har- 
bor, the  troubles  are  even  greater,  as  here  the 
sewers  are  below  tide  level.  The  constant 
trickling  surface  flow  in  these  alleys  results 
in  an  accumulation  of  ice  in  freezing  weather. 
This  will  be  entirely  eliminated  when  the 
sanitary  sewers  are  completed. 

The  Sewerage  Commission  will  extend  the 
sewer  connections  up  to  the  property  or  build- 
ing line,  either  front  or  rear,  thus  making  the 
expense  of  connecting  up  with  the  system  a 
small  one  to  the  property  owners. 

The  Sewerage  Commission,  since  the  be- 
ginning of  the  work,  has  maintained  its  own 
laboratory  and  testing  plant,  and  every  car- 
load of  cement  is  tested  before  being  allowed 
to  enter  into  the  work,  with  the  result  that 


the  character  of  construction  is  of  the  very 
best. 


Fig.  4 — Making   Bituminous  Joints  on  Vitri- 
fied Sewer  Pipe. 

The  storm-water  drains  being  installed  by 
the  Commission  are  bringing  extensive  relief 


to  the  city  by  preventing  flooding  at  numerous 
points,  eliminating  thousands  of  objectionable 
cross-gutters,  improvements  to  property,  etc. 
In  addition,  the  Sewerage  Commission  has 
undertaken  to  eliminate  Jones  Falls,  a  large 
stream  passing  through  the  heart  of  the  city, 
which  has  been  one  of  the  greatest  nuisances 
and  eyesores  Baltimore  has  had  to  contend 
with.  The  stream  will  be  enclosed  in  rein- 
forced concrete  conduits  and  a  magnificent 
roadway  built  over  it.  The  enhancement  in 
value  of  the  property  now  abutting  on  this 
stream,  which  is  nothing  more  than  an  open 
sewer,  will  be  enormous.  What  are  now  back 
lots  bordering  on  this  open  sewer  will  be 
transformed  into  sites  available  for  the  finest 
kind  of  business  buildings,  facing  a  broad 
boulevard. 

The  Sewage  Disposal  Plant  is  constructed 
on  the  unit  system,  in  order  that  it  may  be 
added  to  as  the  sewerage  system  is  gradually 
extended.  The  number  of  units  now  drawing 
to  completion  are  sufficient  to  purify  the  sew- 
age from  about  275,000  people,  or  that  por- 
tion of  the  city  which  will  be  sewered  under 
the  first  loan.  The  original  loan  of  $10,000,000 
was  authorized  and  passed  before  the  present 
Sewerage  Commission  came  into  existence. 
It  was  entirely  inadequate  completely  to  sewer 
the  city  and  purify  the  sewage,  and  early  in 
the  existence  of  the  present  Commission  an 
estimate  of  the  time  and  cost  of  construct- 
ing a  system  to  take  care  of  the  entire  built- 
rp  portion  of  the  city  was  made.  This  esti- 
mate was  approximately  $18,500,000  for  a 
complete  sanitary  system  and  a  system  of 
storm-water  drains,  and  last  Spring  the  vot- 
ers of  the  city  ratified  a  second  loan  of 
$10,000,000  to  complete  the  work.  This  new 
loan  will  become  available  on  Jan.  1,  1912,  at 
,  which  time  the  proceeds  of  the  first  loan  will 
have  been  practically  exhausted.  The  work 
is  now  about  half  completed,  and  is  within  the 
estimate  of  the  Commission,  both  as  to  cost 
and  time.  The  method  of  letting  contracts 
in  sections  large  enough  to  attract  big  con- 
tractors from  all  over  the  country,  but  not 


Fig.  5 — Wood  Stave  Discharge  Pipes  at  Disposal  Plant  Ready  to  Lower  Into  Final 

Position. 
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too  large  to  shut  out  the  small  contractor,  to- 
gether with  extensive  advertising  in  both  lo- 
cal and  out  of  town  papers,  has  resulted  in 
a  great  saving  in  the  cost  of  the  work. 

The  method  of  treating  the  sewage  at  the 
disposal  plant  is  as  follows:  At  the  mouth 
of  the  outfall  sewer  will  be  installed  screens 
that  will  catch  such  things  as  sticks,  rags, 
etc.,  which  will  be  removed  and  burned.  The 
sewage  will  then  pass  through  the  meter 
house,  which  will  measure  its  flow;  then 
through  hydrolitic  tanks  about  450  ft.  long, 


reau  covering  the  entire  period  during  which 
automatic  self-recording  rain  gages  have 
been  in  service.  Table  I  shows  the  cumula- 
tive amounts  of  rainfall  in  these  excessive 
storms.  These  rainfalls  were  then  adjusted 
so  as  to  show  the  precipitation  as  rates  of 
rainfall  in  inches  per  hour  for  each  fivc-min- 
nte  interval  during  the  progress  of  each  storm. 
These  rates  were  then  plotted  for  each  storm 
and  the  greatest  period  of  uniform  intensity 
of  downpour  was  determined. 

The  rates  of  uniform  intensity  of  down- 


This  curve  represents  the  rates  of  maxi- 
mum intensity  of  rainfall  which  may  be  ex- 
pected, based  on  15  years'  records  of  rainfall 
taken  with  automatic  gages. 

A  curve  of  ordinary  intensities,  one  which 
should  be  the  basis  of  design,  was  then  cal- 
culated and  plotted,  passing  through  and  over 
storms  of  such  intensity  as  would  in  all  likeli- 
hood occur  at  least  once  in  ten  years,  and 
for  which  provision  should  be  made.  After 
a  thorough  study  of  these  rainfall  records 
and  this  diagram  in  connection  with  recent 
work  that  had  been  done  in  storm-water 
drainage,  and  taking  into  consideration  the 
report  of  the  engineers  on  the  storm-water 
drainage  of  Baltimore,  presented  to  the  for- 
mer Commission,  it  was  decided  to  use  a 
modified  form  of  the  McMath  formula  ap- 
proxhrfately  to  determine  the  sizes,  so  that 
a  complete  layout  of  the  storm-water  drain- 
age system  of  the  city  could  be  immediately 
prepared,  to  be  used  in  conjunction  with  the 
design  of  the  sanitary  system  and  the  read- 
justment of  the  existing  drains.  The  modi- 
fied form  of  the  McMath  formula  which  was 
decided  upon  is  the  following : 


Q  =  0.75  x  3 


slope 
area 


Fig.  6 — Reinforced  Section  of  Outfall  Sewer,  Callimore,  Md. 


requiring  8  hours  for  passage,  a  sufficient 
length  of  time  to  allow  the  solids  to  settle; 
the  liquid  passing  on  to  an  intercepting  chan- 
nel, to  and  through  what  we  call  the  gate 
house,  which  distributes  it  to  the  stone  sprink- 
ling filters  located  at  a  level  15  ft.  below  the 
hydrolitic  tanks.  This  gives  a  hydraulic  head 
sufficient  to  spray  the  sewage  over  these  stone 
beds  through  nozzles  or  jets  spaced  15  tt. 
apart.  The  hydraulic  head  will  be  controlled 
by  butterfly  valves,  causing  the  sprays  to  rise 
and  fall,  varying  from  close  to  the  nozzles  out 
to  the  limit  of  15  ft.,  thus  utilizing  the  entire 
surface  of  the  stone  bed,  a  large  portion  of 
which  would  be  wasted  if  the  sprays  were 
stationary.  These  nozzles  will  throw  a  square 
spray,  thereby  saving  additional  space  which 
would  be  lost  if  the  sprays  were  circular,  as 
where  circles  touch  there  is  a  lost  triangle. 

The  spraying  of  the  sewage  through  the 
.■'.ir  is  essential  to  the  aeration  and  purification 
of  the  sewage.  As  the  sewage  falls  on  the 
beds  it  trickles  down  through  8V2  ft.  of 
broken  stone,  varying  in  size  from  1  in.  to 
2M>  ins.  The  passing  of  the  sewage  through 
these  beds  forms  a  gelatine-like  film  on  the 
stones,  in  which  certain  bacteria  multiply  by 
the  million,  attacking  and  killing  the  injurious 
bacteria  in  the  sewage.  We  therefore  make 
the  bacteria  do  the  work  for  us  by  fighting 
each  other.  The  sewage  on  reaching  the  bot- 
tom of  these  stone  beds  is  practically  pure, 
and  is  then  carried  bv  intercepting  channels 
leading  to  a  central  channel  under  the  stone 
beds,  which  finallv  delivers  the  purified  sew- 
age to  the  settling  basins,  requiring  three 
hours  to  pass  through  the  latter.  These  set- 
tling basins  are  not  for  the  purpose  of  caus- 
ing additional  purification,  but  to  clarify  the 
fluid,  as  there  are  certain  mineral  substances 
in  the  sewage  which  the  bacteria  do  not  an- 
nihilate, such  as  are  found  in  the  water  of  the 
Mississippi  River,  which  is  muddy  but  not 
injurious  to  drink.  The  sewage  then  passes 
with  a  drop  of  IK  ft  through  the  power 
house,  in  which  turbines  are  placed,  operated 
by  the  flow  of  the  sewage.  They  in  turn 
run  dynamos  which  generate  electricity,  giv- 
ing power  to  light  the  plant,  run  the  sludge 
ptimpt  and  lift  the  clarified  sewage  to  a  water 
tOW<  r  for  flushing  purposes.  A  general  view 
of  the  purification  works  is  shown  in  Fig  '\. 

In  other  words,  by  the  simple  gravity  flow 
of  the  sewat'e  it  is  purified,  and  power  is 
obtained  to  light  and  run  the  plant  at  prac- 
tically no  cost. 

I  I    I'.N    OF   STORM- W AT KR  IiRAINS. 

In  the  study  of  the  amount   and  intensity 

of  rainfall  to  be  provided  for,  records  of  ex- 

(•<•'  iv.-  rainfalls  in  the  city  of  Baltimore  were 
s«(iire<|  from  the  I 'lilted  Slates  Weather  I'll 


pour  were  then  plotted  on  a  system  of  rec- 
tangular co-ordinates,  the  abscissae  being  the 
duration  of  the  period  of  uniform  intensity 
and  the  ordinates  the  rate  of  precipitation  per 
hour  for  the  corresponding  period  of  time. 
By  this  means  a  series  of  points  was  secured 
showing  the  maximum  downpour  for  a  large 
number  of  storms  through  5-minute  intervals 
covering  a  total  length  of  time  of  two  hours. 
These  points  are  shown  by  Fig.  7.  Each  cir- 
cle thereon  indicates  that  during  some  storm 
it  rained  at  the  stated  uniform  rate  for  the 
corresponding  length  of  time.  A  curve  of 
maximum  intensity  was  then  imposed  upon 
the  points  marking  the  greatest  known  rates 


altering,  in  special  cases  in  the  densely  built- 
up  section,  the  percentage  of  imperviousness 
in  such  a  manner  as  to  insure  provision  for 
a  larger  runoff. 

In  order  to  show  the  relation  which  exists 
between  the  curve  of  maximum  intensity 
which  has  been  calculated  for  Baltimore  and 
that  of  other  cities  where  such  maximum 
rainfall  curves  have  been  calculated,  there 
were  plotted  on  this  diagram  the  curves  of 
maximum  intensities  for  the  cities  of  Phila- 
delphia. Boston,  St.  Louis  and  Washington. 
The  remarkable  correspondence  of  the  Balti- 
more and  Philadelphia  curves  is  noteworthy. 

With  the  exception  of  the  St.  Louis  curve,, 
which  was  calculated  in  this  office,  the  curves 
of  the  other  cities  mentioned  were  developed 
by  other  engineers.  Also  upon  this  diagram 
was  plotted  the  maximum  intensity  curve  for 
the  eastern  half  of  the  United  States  as  de- 
duced by  Professor  Talbott.  of  the  University 
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Fig.  7— Maximum   Uniform   Rates  of    Rainfall,  BtKlir.ora,  Md..  18C-MC0e. 


of  precipitation  for  the  5-minute  intervals, 

and  the  equation  of  this  curve  was  calculated, 

it  being  a  rectangular  hyperbola  with  an 

equation  of 

noo 
T+'>r> 


of  Illinois.  From  a  study  of  the  several 
curves  on  this  diagram,  the  following  points 
w  ill  l«c  <l i vim tvered  i 

That  the  maximum  intensity  Curve  of  Bal- 
timore is  not  only  nearly  parallel  with  Prof.1 
Tallinn's    maximum    curve    for    the  eastern 
states  lu  t  approaches  nearly  to  it  in  quantity; 
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and  that  the  storms  of  maximum  intensity  in 
Baltimore  are  greater  than  those  of  St.  Louis, 


Q'  =  Runoff  in  cu.  ft.  per  sec.  per  acre, 
c  =  Ratio  of  Runoff  to  Rainfall, 
t  =  Time   of  Concentration  in  mins. 

for  which  city  the  McMath  formula  was  de- 
signed, thus  corroborating  the  correctness  of 


the  assumption  that  the  factors  in  the  Mc- 
Math formula  should  be  increased  in  order 
to  meet  the  severer  conditions  in  Baltimore. 

The  formula  used  for  finally  fixing  the 
sizes  of  drains  is  Q—ACI,  in  which 

Q^run  off  in  cubic  feet  per  second. 

^=number  of  acres  drained. 

C=the  ratio  of  runoff  to  rainfall. 

/=the  intensity  of  rainfall  for  the  time  of 
concentration.. 

As  a  help  in  solving  this  formula,  and  to 
reduce  the  labor  of  calculation  to  a  minimum, 
a  table  of  velocities  in  feet  per  minute  for 
obtaining  the  runoff  per  unit  of  area  was  pre- 
pared, the  diagram  being  shown  by  Fig.  8. 

The  variable  factor  in  the  general  formula 
is  the  time  T,  and  in  order  to  obtain  its  cor- 
rect value  for  any  cast  the  runoff  and  size 
of  sewer  must  first  be  approximately  deter- 
mined; for  this  purpose  the  McMath  formula 
as  modified  for  Baltimore  conditions  is  ad- 
mirable. 

Another  important  element  in  the  design 
was  the  determination  of  the  value  n,  or  the 
coefficient  of  roughness,  to  be  used  in  Rut- 
ter's  formula. 

After  careful  study  and  investigation  and 
considering  the  steep  grades,  the  many  drops 
required  to  prevent  dangerous  velocities,  the 
materials  to  be  used  and  all  the  other  various 
factors  of  the  problem,  a  value  of  0.013  was 
adopted  for  all  vitrified  pipe  and  0.015  for 
all  brick  and  concrete  drains. 


Fig.  9 — Map  Showing  Storm    Water    Drains      and  Drainage  Districts. 
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DRAINAGE  AREAS. 

The  main  features  of  the  topography  are 
defined  by  the  various  streams  which  pass 
through  the  city.  These,  in  general,  flow  in  a 
nearly  southerly  direction.  The  slopes  and 
valleys  into  which  the  area  is  broken  by  these 
streams  form  the  drainage  areas.  These  are 
28  in  number  and  are  called  districts,  each 
being  indicated  by  a  number,  as  shown  by 
Fig.  9. 

METHOD  OF  STUDY. 

The  coefficient  of  runoff,  corresponding  to 
the  percentage  of  rainfall  which  will  directly 
reach  the  drains  during  the  continuance  of  a 
storm,  and  depending  upon  the  condition  of 
the  surface  as  to  its  imperviousness  and  the 
shape  and  general  slope  of  the  area,  was  ob- 
tained by  studies  in  the  field  and  from  the  in- 
surance map.  A  block  thought  typical  of 
the  probable  condition  of  the  surface  when 
fully  developed  was  selected  wherever  pos- 
sible, and  the  proportion  of  roof,  yard,  street, 
etc.,  estimated.  It  was  assumed  that  modern 
pavements  would  be  placed  throughout  the 
city  and  due  allowance  was  made  for  them. 

The  surface  slope  is  a  factor  of  great  im- 
portance in  the  design  of  storm-water  drains 
and  was  obtained  by  averaging  the  slopes, 
block   by  block,   giving   each   slope   its  due 


weight  in  proportion  to  the  square  of  its 
length.  Where  areas  having  different  slopes 
were  averaged,  each  slope  was  given  weight 
in  proportion  to  the  square  of  its  area.  The 
method  of  work  was  as  follows : 

I.  A  map  was  prepared  on  a  scale  of  500 
ft.  to  the  inch,  showing  all  street  lines,  parks, 
etc.,  and  the  elevations  of  the  streets  at  every 
change  of  grade ;  all  the  summits  and  sumps, 
also  all  the  existing  sewers,  their  grades  and 
sizes;  all  existing  sewer  inlets;  all  existing 
watercourses  and  streams,  etc.  The  direction 
of  flow  in  every  gutter  was  indicated  by  ar- 
rows. 

II.  The  boundaries  of  the  proposed  drain- 
age districts  were  determined;  all  sumps  re- 
quiring inlets  were  marked  on  the  map ;  each 
drainage  district  was  divided  into  sub-dis- 
tricts and  colored,  and  each  such  district  was 
given  a  letter  for  identification. 

III.  The  slopes  and  areas  were  tabulated 
and  the  averages  computed;  amounts  of  run- 
off, rates  of  grade  and  sizes  of  drains  were 
obtained  and  entered  in  tables. 

IV.  Sizes  and  grades  were  placed  on  the 
map. 

V.  A  general  map  was  prepared  showing 
the  location  of  each  proposed  drain,  together 
with  all  proposed  inlets  and  also  all  existing 


drains  and  inlets.  This  map  is  shown  on  Fig. 
9.  Broken  lines  represent  drains  already  con- 
structed and  full  lines  represent  proposed 
drains.  In  this  comprehensive  plan  of  storm- 
water  drainage  there  are  approximately  160 
miles  of  storm-water  drains. 


Method  of  Increasing  the  Efficiency  o£ 
Water  Mains. 

While  many  water  works  have  for  years 
carried  on  regular  and  systematic  flushing  of 
their  water  mains,  until  recently  no  reliable 
means  for  actually  scraping,  cleaning,  and  re- 
storing the  efficiency  of  mains  was  generally 
known.  Of  course,  the  flushing  of  water 
pipes  will  remove  suspended  matter  and  some 
of  the  loose  deposits,  but  the  reduction  in 
carrying  capacity  of  mains  is  usually  due  to 
incrustation  and  tuberculation  which  cannot 
be  removed  by  flushing,  and  no  relief  from 
this  trouble  can  be  obtained  except  by  me- 
chanical scraping.  Recently  this  subject  of 
mam  cleaning  has  been  attracting  consider- 
able attention  and  engineers  and  superintend- 
ents throughout  the  country  are  now  giving 
the  matter  serious  consideration. 

It  is  an  established  fact  that  losses  in  water 
mains  are  not  proportionate  to  the  decrease 
in  the  opening  through  them,  but  are  caused 
by  the  roughness  of  the  deposit,  so  that  an 
incrustation  of  Vs  in.  in  thickness  may  cause 
and  has  been  known  to  cause  as  high  as  30 
per  cent  decrease  in  carrying  capacity. 

The  method  of  cleaning,  briefly  stated,  is 
first  to  dig  down  to  the  main  to  be  cleaned 
in  two  places,  the  distance  between  these  holes- 
varying  according  to  the  size  of  the  main,  the 
pressure  maintained  on  the  main,  the  nature 
of  the  incrustation  found  in  the  main,  and 
the  conditions  of  the  supply.  Where  there  is 
sufficient  water  pressure  and  the  condition  of 
the  interior  of  the  main  warrants  it,  a  patent- 
ed self-propelled  machine  is  used,  but  in  other 
cases,  after  the  cuts  are  made  in  the  main  a 
cable  is  passed  through  the  main  by  means'  of 
a  patented  carrier.  After  passing"  this  cable 
through  the  main,  the  machine  is  introduced 
into  the  pipe,  the  pipe  reconnected  at  that 
point,  and  the  machine  pulled  through  the 
main  by  means  of  a  windlass  at  the  same  time 
washing  the  main  of  all  sediment  and  clean- 
ings, these  being  carried  to  the  surface  of  the 
street  through  a  riser  pipe.  After  the  ma- 
chine has  been  pulled  through  the  main,  the 
water  is  shut  down,  the  riser  pipe  taken  out 
and  the  main  reconnected. 

The  pipe  cleaning  machines  are  so  con- 
structed that  they  will  remove  the  incrusta- 
tion however  hard  and  leave  a  smooth,  even 
bore  the  same  diameter  as  was  originally  in 
the  main. 

When  the  subject  of  cleaning  is  introduced 
one  of  the  first  questions  is  that  of  cost.  No 
general  cost  per  foot  for  various  sizes  of  pipe 
can  be  given,  which  will  hold  for  different 
parts  of  the  country  as  such  local  conditions 
as  the  depth  of  the  pipe,  nature  of  cover,  kind 
of  incrustation,  water  pressures  which  can  be 
furnished,  valve  system,  distances  between 
short  radius  bends,  amount  of  work  to  be 
done,  and  methods  of  transportation  of  men 
and  equipment  must  be  taken  into  considera- 
tion by  the  contractor  before  a  definite  price 
can  be  given.  Besides  the  above  the  correct 
location  of  mains  and  fittings  and  conditions 
of  lead  joints  must  be  guaranteed  by  the  own- 
ers of  the  mains  or  else  the  contractor  as- 
sumes the  risk  of  delays  and  must  consider 
them  when  making  prices.  But  it  can  be  safe- 
ly stated  that  the  work  of  cleaning,  com- 
pared to  the  cost  of  relaying,  is  slight,  and  the 
price  compared  with  the  actual  savins  in  fuel 
and  the  increased  delivery  and  lire  protection 
is  astonishingly  small. 

Table  1  was  prepared  for  and  presented 
before  the  recent  Convention  of  the  Ameri- 
can Water  Works  Association  at  Rochester. 
New  York,  by  Hurl  B.  Hodgman,  C.  E.  This 
(able  shows  conclusively  the  good  results  ob- 
tained by  the  cleaning  of  water  mains.  The 
conclusion  arrived  at  in  the  paper  of  which 
these  tables  were  a  part  is  as  follows: 

I  love  tried  to  show  you  by  the  Introduction 
Hi  lhe.se  stutlslles  thai  (lie  urea  tost  dutorloni  - 
lion  which  water  dlst i  Unit lug  .system*  suffer  Is 


TABLE  I— SHOWING   THE   ACCUMULATED    AMOUNTS    OF    RAINFALL    IN  EXCESSIVE 
STORMS  AT  BALTIMORE,  MD.,  1894  TO     1907,    AS  REGISTERED  BY  SELF-RECORD- 
ING RAIN  GAUGES. 

Date.  Accumulated  Depths  of  Precipitation  (in  Inches)  During 

5-Minute  Periods. 

Year.       Month.  Day.        5      10      15      20      25  30       35        40       45        50        55  60 

1894  May    6  .20     .30      .45      .55  .60   

•■■    20  .15      .35  .40   

"    23  .20      .45      .60      .70  .75   

June    12  .32      .42  .47   

  24  .25      .35  .40   

July    6  .25  .40   

Sept   S  .20  .50   

1895  Jan   26  .05     .10     .25  .45   

June    27  .25  .30   

July    5   69  .84 

  16   20  .50 

Aug   31   

1896  June    8  .30      .50  .65 

"    16  .35      .55  .65 

  21  .25      .35  .40 

July    4   27   

"    7   20  .40 

  12   25  .45 

"    21   25  .35 

"    27    .30  .45 

Sent   3  .10     .30  .35 

  19  .30      .65  .SO 

1897  Jan   21  .57      .67  .70 

  24  .11      .29  .42 

June    4  .16     .40  .49 

  25  .10  .30   

July    12   25  .26 

  17   26  .66 

Aug   9-10  .03      .07      .12      .19      .25         .42       .32       .62       .77  .S2 

  23  .14      .24  .48 

 25-26  .23     .36  .37 

Sept  16-17  .20      .39  .43 

1898  May    16  .29      .57  .59 

July    19   12  .36 

.    "    20   15  .34 

.    "    28  .37      .66  .79 

Aug   1  .46      .78  1.16 

  4-5  .05      .29  .48 

Sept   26  .14      .31  .35 

1899  March    12  .01      .26  .29 

Aug   13  .23      .43  .52 

  21  .21     .32  .38 

  26  .04      .25  .49 

Sept   2  .13      .26  .39 

  25  .09      .21  .28 

1900  June    4  .04     .10  .36 

Aug   16  .18      .32  .34 

  21  .10     .37  .58      .72      .85         .91       .93       .94       .97      1.00    1.06 

Sept   15  .18     .80  .86    1.02    1.18       1.32      1.46      1.49      1.55      1.58    1.61 

1901  July    25  .31      .80  1.18 

Aug   6  .05      .09  .32 

  12  .06      .10  .31 

  27  .30     .62  .76 

1902  June    7  .13     .23  .35 

  25  .15     .22  .30 

July    20  .31      .50  .55 

Aug   3  .30     .64  .66 

  5-6  .10      .30  .49 

"    27  .10     .47  .89 

1903  May    24  .2t     .58  .80 

June    fi  .10     .24  .33 

July    12  .33      .98  1.72 

  12  .34      .54  .61 

  30  .03      .18  .64 

Aug   26  .11     .37  .49 

1904  Juno    30  .09     .21  .74 

Kept   14-15  .14      .31  .54 

1005       June    22  .29     .56  .68 

July    5-fi  .06     .21  .34 

  7  .07      .13  .20     .50     .90       1.23      1.32      1.41      1.43    1.5 

 23-24  .17     .35  .48 

Aug   7  .07      .37  .52 

  7  .25  .42   

"    25  .14      .28  .62 

1906       Mav    5  .15     .31  M 

July    3  .05      .62  .80 

  22  .09      .35  .47 

Teat.       Month.  Day.  66      70  75 

1906       July    22  1.46    1.56  1.68 


.94 

.99 

.99 

.99 

.99 

1.04 

.60 

.66 

'  '.78 

.80 

.85 

'  '.90 

.70 

.45 

'  '.45 

'  '.50 

"45 

".60 

'  '.65 

'  .65 

".70 

.75 

i.'oo 

i'.oi 

.71 

.44 

.50 

1.05 

i'i.7 

.19 

.25 

'  .42 

.52 

'  "62 

.77 

.71 

'  .59 

'  '.66 

'  '.82 

'  '.84 

.58 

.81 

.91 

.95 

.50 

•.86 
1.36 

1.42 

.78 

.94 

L02 

1.09 

i'.ii 

l.H 

".53 

.39 

.60 

'  .82 

i'.oo 

1.39 

1.51 

1.56 

.48 

.50 

.40 

.53 

.75 

'  .85 

'  .90 

'  .92 

.52 

.58 

.72 

'  .85 

'  '.9i 

'  '.93 

'  .94 

.97 

1.02 

1.18 

1.32 

1.46 

1.49 

1.55 

1.54 

1.77 

1.85 

1.91 

1.94 

.66 

.77 

.92 

.43 

.78 

1.00 

i'16 

.78 

.60 

'  .87 

.45 

!58 

.56 

.56 

'  !56 

"64 

'  .89 

1*24 

1.40 

1.12 

1.22 

1.24 

.87 

.93 

1.22 

1.44 

i'.si 

1.54 

.40 

2.23 

2.52 

2.69 

2.87 

.71 

.72 

.93 

1.00 

.52 
.86 

.81 

1.03 

1.14 

1.28 

V.48 

1.53 

.82 

.91 

.91 

.95 

1.13 

.50 

.50 

.99 

1.23 

1.82 

V.ii 

1*48 

:,k 

.61 

.74 

.91 

1.04 

1.1  1 

i.2d 

.37 

.63 

.77 

.70 

".si 

'  .88 

'  .95 

1.06 

,01 

<;i 

'  .76 

1.00 

1.07 

1.08 

V.os 

1.08 

Y.io 

1.21 

VII 

86 

96 

1(10 

log 

1  Hi 

lie 

ISO 

1.78 

1.84 

1.94 

2.07 

2.32 

2.61 

2.01 

2.66 
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ABLE  I— RESULTS  OBTAINED  BY  CLEANING  OLD  WATER  MAINS  IN  VARIOUS  CITIES. 

Discharge  in     Frictional  loss 


gallons  per 
minute. 


Location. 


cS 

Ejj  g) 

5.5 

tiiladelphia,    Pa.1   6 

rooklyn,  N.  Y.2   6 

rooklyn,  N.  Y.s   8 

rooklyn,  N.  Y.2   12 

rooklyn,  N.  Y.3   30 

rest  Virginia2   3.87 

rest  Virginia2   5.93 

'est  Virginia2   8 

erth  Amboy,  N.  J.2   4 

erth  Amboy,  N.  J.2   6 

ttsburg,  Pa.2   8 

elle  Plaine,  la.4   6 

'estern  Pennsylvania2...  6 
restern   Pennsylvania2...  4 

roy,  N.  Y.2   6 

imden,  N.  J.2   4 

linden,  N.  J.2   8 

lmberland,   Md.E   6 

adison,    Ind.1   4 

'heeling,  W.  Va.2   6 

Dckport,  N.  Y.°   6 

ittle  Rock,  Ark.2   6 

ttsburg,  Pa.2   G 

ttsburg,  Pa.2   4 

ttsburg,  Pa.2   4 


a! 


in  feet  per 
1,000  feet. 


ew  York  City,  N.  Y.2 
Dchester,  N.  Y.2* .  .  . 

tlanta,  Ga.t  

irbondale,  Ul.'t. . . . 
jntralia,  Ills§  


6 
10 
30 

8 
12 


U 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 
Yts 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 


3£ 
447 

806 
680 
950 
1,363 
822 
1,050 
1,008 
500 
601 
3,264 
5,044 
822 
1,100 
410 
420 


03 

364 
176 
349 
1.235 
6,050 


2,200 
924 


1,100 
1,090 
1,800 
1..S34 
905 
650 
1,045 


247 
561 
730 
248 


443 
1 00 

155 
403 
90 
320 
315 
374 
252 
178 
160 
435 
1,125 


< 

710 

623 
877 

3,754 

7,350 
380 
725 

1,215 
477 
739 

1,620 
335 
830 
338 

740 
S02 
262 
890 
742 

1,021 
671 
3S4 
485 
765 

1,710- 


120.0 
73.0 
81.0 
98.0 
5.1 


106.0 
65.4 


li;. (i 

81. 0 
45.0 
69.li 
0.0 

137.5 
56.8 
31.9 

145.0 
48.4 


39.8 


102.il 


154.6 


•18.0 


9.7 

82.0 
90.0 

46.0 


9(1.0 


96.8 


30.0 


<o 
95 
254 
151 
204 


91 

32 
12] 

35 


59 
127 
375 
100 
191 
178 
135 
170 
166 
116 
203 

76 


2  tc  . 

<C  s-  o 
215 
231 
234 
265 
105 


105 
51 


174 


130 


211 


344 


110 


11,574 
11,000 


415 


407 


*This  test,  both  before  and  after  cleaning,  included  two  45°  bends  and  45  ft.  of  dirty  pipe. 
tPump  could  only  drive  11,880,000  gals,  per  24  hours  into  reservoir  before  cleaning,  and  pumping 
;ainst  110  lbs.    After  cleaning  the  line  the  same  pump  discharged  17,820,000  gals,  per  24  hours, 
;ainst  the  same  head. 

tin  this  pipe  water  was  pumped  through  5,000  ft.  of  new  12-in.  pipe  also  and  total  head  pumped 
;ainst  when  discharging  into  an  open  tank  45  ft.  higher  than  the  pump  discharge  was  110  lbs.  he- 
re cleaning,  while  after  cleaning  the  total  head,  including  the  frictional  loss,  was  48  lbs. 
§In  this  force  main  the  average  rate  of  consumption  was  2,000,000  gals,  per'  day,  average  pressure 
pumping  station  was  90  lbs.,  both  before  and  after  cleaning.  Average  pressure  at  City  Hall  he- 
re cleaning  was  30  lbs.,  after  cleaning  60  lbs. 

'Mud  and  iron  corrosion.  2Iron  corrosion.  3Pipe  sponge  and  iron  corrosion.  'Lime  deposit.  5SIime 
ud  and  iron  corrosion.    "Slime  and  iron  corrosion.     ''Clay  mud  scale.  ''Mud. 


om  corrosion  and  deposit  in  the  pipe.  It  is 
clearly  demonstrated  fact  that  where  this 
ouble  exists  it  can  be  removed  by  cleaning, 
lerating  expenses  are  reduced,  the  efficiency  is 
creased,  the  useful  life  of  the  pipe  is  pro- 
nged and  the  investment  is  increased.  The 
storation  of  old  distributing  systems  can  be 
;ry  effectually  secured  by  cleaning. 

Figure  1  shows  two  charts  from  the  pres- 
ire  gage  installed  in  the  City  Hall  in  Cen- 
alia.  111.  Chart  No.  1  shows  the  pressure 
aintained  at  the  City  Hall  before  the  force 

Chart  No.  1 


carried  on  the  cleaning  work  in  the  various 
cities  mentioned  in  Table  I. 


A  New  Method   of   Water  Measure- 
ment By  Use  of  Elbows  in 
Pipe  Line. 

A  new  method  of  determining  the  quantity 
of  water  flowing  in  a  pipe  has  been  experi- 
mented with  by  G.  S.  Jacobs  and  F.  A.  Sooy. 
The  results  of  their  experiments,  with  their 
conclusions,  arr  incorporated  in  an  article  by 

Chart  No.  2 


ig.  1. — Pressure  Gage  Charts  Showing  Result   of  Cleaning  a  Water   Main,  Centralia,  III. 


tain  was  cleaned,  and  chart  No. 


is  from 


le  same  gage  after  the  main  was  cleaned, 
he  City  Hall  is  two  miles  from  the  pumping 
ation  and  the  water  main  between  these  two 
oints  is  12  ins.  in  diameter.  The  pressure 
laintained  at  the  pumping  station  was  90  lbs. 
hen  the  charts  shown  were  taken. 
The  illustration  of  the  charts  was  fur- 
ished  by  the  National  Water  Main  Cleaning 
b.,  of  New  York  City.    That  company  also 


them  in  a  recent  issue  of  the  Journal  of 
Electricity,  Power  and  Gas. 

A  formula  was  deduced  to  express  the  rela- 
tion existing  between  the  average  velocity  of 
flow  in  a  cross-section  of  the  elbow,  the  dif- 
ference in  pressure  head  between  two  points 
radially  opposite  each  other,  one  at  the  con- 
vex side  and  the  other  at  the  concave  side  of 
the  elbow,  the  mean  radius  of  the  bend,  and 
the  internal  diameter  of  the  elbow.    The  ex- 


pression for  V,  the  average  velocity  in  a  cross- 
section  of  the  elbow,  is  as  follows : 

1.!)  I  

v  =  5.60  ^hj 

in  which  V  =  velocity  in  feet  per  second,  r  = 
mean  radius  of  bend  in  feet,  d  =  internal 
diameter  of  elbow  in  feet,  and  h  =  difference 
in  height  of  outer  and  inner  water  columns  in 
feet.  The  value  of  h  is  determined  by  boring 
taps  at  the  inner  and  outer  edges  of  an  elbow 
and  then  reading  the  difference  in  elevation  of 
the  water  columns  of  the  inner  and  outer 
taps. 

The  investigation  established  the  fact  that 
there  is  a  consistent  relation  between  the  flow 
of  water  through  an  elbow  and  the  difference 
in  pressure  head  between  the  convex  and  con- 
cave sides  of  the  bend. 

The  elbows  used  in  making  the  experiments 
are  such  as  may  be  found  in  ordinary  water 
mains,  namely,  4-in.  and  O'-in.  cast  iron  elbows 
with  bell  joints,  and  a  3%-in,  flanged  cast  iron 
elbow.  In  selecting  the  elbows  care  was  taken 
to  find  pieces  with  comparatively  smooth  in- 
terior surfaces,  and  with  but  slight  variations 
in  area  of  cross-section  in  a  given  piece.  Any 
projection  on  the  interior  surface  was  chipped 
off.  The  elbows  were  carefully  calipered  for 
interior  diameters  in  both  horizontal  and  ver- 
tical planes  and  at  a  number  of  sections. 
These  measurements  were  well  within  0.5  per 
cent  of  the_  correct  values.  The  average- 
diameter  so  found  was  used  in  computing  the 
area  of  the  cross-section. 

All  the  elbows  were  tested  in  a  horizontal 
position.  The  pressure  gage  used  consisted 
of  an  inverted  glass  U-tube  of  about  3/1(3  in. 
interior  diameter,  suspended  vertically  above 
and  connected  by  rubber  tubing  to  the  brass 
tops  on  the  elbow.  The  difference  in  the  water 
levels  of  the  two  sides  of  the  gage  gave 
directly  the  difference  in  pressure  between  the 
convex  and  concave  sides  of  the  elbow.  The 
actual  discharge  through  the  elbow  was  ob- 
tained from  properly  calibrated  circular 
orifices  discharging  under  a  head  measured  by 
a  hook  gage. 

The  coefficient  5.60  was  determined  by  the 
experiments  as  was  also  the  index  of  the 
root  1.9.  Making  due  allowance  for  the  in- 
accuracies in  determining  the  values  of  the 
various  factors  in  the  second  members  of  the 
above  equation,  Messrs.  Jacobs  and  Sooy  con- 
clude that  the  error  in  the  value  of  V ,  given 
by  the  equation,  does  not  exceed  2  per  cent. 

The  author's  conclusions  are  summarized  as 
follows  : 

(1)  There  is  a  consistent  relation  between 
the  flow  of  water  in  an  elbow  and  the  differ- 
ence in  pressures  between  the  convex  and 
concave  sides  at  the  middle  of  the  bend. 

(2)  The  relation  as  given  in  formula  holds 
to  within  2  per  cent  for  small  elbows  and 
probably  holds  for  all  sizes  with  slight  modi- 
fication. 

(3)  Disturbed  water  in  pipe  line  returns  to 
normal  flow  after  a  distance  of  ten  diameters 
below  the  disturbance. 

(4)  The  position  of  the  taps  should  be 
radial  and  exactly  opposite  at  the  middle  of 
the  bend  and  in  a  horizontal  plane,  but  small 
departures  from  any  or  all  of  these  condi- 
tions but  slightly  affects  the  results.  If  the 
elbow  is  placed  in  any  other  than  a  horizontal 
position  the  gage  reading  must  be  corrected 
for  the  static  head  corresponding  to  the  ver- 
tical distance  between  the  taps. 

(5)  The  ordinary  90-degree  elbow  is  a  sat- 
isfactory measuring  device,  and  for  those 
tested  above  is  as  accurate  as  any  method  em- 
ployed at  present. 

(6)  The  adoption  of  the  elbows  as  a 
measuring  device  has  the  following  ad- 
vantages : 

(a)  It  is  applicable  to  pipe  lines  in  place, 
for  almost  every  line  has  an  accessible  elbow. 

(b)  Position  of  elbow  with  reference  to 
gates  and  tees,  if  the  latter  are  more  than  ten 
diameters  ahead  of  elbow,  is  of  no  conse- 
quence. 

(c)  Simplicity  of  apparatus. 

(d)  Quickness  and  ease  with  which  the 
necessary  reading  is  obtainable. 
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( 7 )  With  a  suitable  device  for  measuring 
very  small  differences  in  head  such  as  a  dif- 
ferential gage,  the  method  outlined  provides 
a  simple  positive  determination  of  small  flows 
such  as  due  to  leaks  in  a  pipe  line. 

(8)  As  a  permanent,  measuring  device,  the 
use  of  a  cast-iron  elbow  with  a  finished  in- 
terior surface,  say  enameled,  with  permanent 
pressure  taps  and  recording  device  is  advised. 
If  calibrated,  its  readings  could  be  depended 
on  to  a  greater  degree  of  precision  than  those 
of  some  present  forms  of  meters. 


Method  and  Cost  of  Purifying  Sewage 
at  Worcester,  Mass. 

The  annual  reports  of  Matthew  Gault,  Su- 
perintendent of  Sewers  for  the  city  of  Worces- 
ter, Mass.,  contain  interesting  and  valuable 
data  on  the  methods  and  cost  of  purifying 
sewage  in  that  city.  The  data  given  in  this 
article  are  compiled  from  Mr.  Gault's  last  two 
annual  reports. 

The  purification  of  sewage  involves  three 
distinct  problems,  viz.:  (1)  The  removal  and 
disposal  of  the  suspended  matters ;   (2)  the 

TABLE  I— COST  OF  MAINTAINING  SEW- 
AGE DISPOSAL  PLANT. 


°«  -00. 

CD 

Q>  G  H>  o  Oh  00 

1890.  391,000,000  $47,919.60  $122.55      84,655  $0.56 

1891.  1.398,000,000    27,761.95      19.86      87,320  0.32 

1892.  S12,000,000    27,575.24      32.74      90,050  0.31 

1893.  1,795,000,000  24,103.23  13.43  92,870  0.26 

1894.  4,562,000,000  25,145.21  5.51  95,790  0.26 

1895.  5,730,000,000  46,847.46  8.17  98,767  0.47 

1896.  5,810,000,000  43,264.23  7.41  102,400  0.42 

1897.  6,205,000,000  69,165.64  11.14  106,200  0.65 

1898.  6,460,000,000  64.440.83  9.97  110,200  0.58 

1899.  6,241.000,000  S4.694.98  13.57  114,200  0.74 

1900.  4,781,000,000  50,073.34  10.47  118,421  0.41 
1501.  3.565,000,000  43,773.99  12.27  120,300  0.36 

1902.  4.842,000,000  50,576.69  10.45  122,200  0.41 

1903.  5,676,000,000  53,891.72  9.49  124,200  0.43 

1904.  4,622,000,000  55,184.15  11.94  126,100  0.44 

1905.  4,319,000,000  53,873.77  12.47  128,135  0.42 

1906.  5,357,000,000  50,513.00  9.43  131,500  0.33 

1907.  5,679,000,000  57,889.31  10.19  135,000  0.43 

1908.  5,615,000,000  49,226.52  8.77  138,000  0.36 

1909.  5,265,000,000  49,892.31  9.48  142,200  0.35 

1910.  5,317,000,000  49,908.67  9.39  145,986  0.34 
Note. — The  costs  here  given  represent  the  net 

cost  of  maintenance,  but  do  not  include  ex- 
penses for  litigation  and  land  damages.  The 
costs  for  1895-1899  include  considerable  money 
spent  on  construction,  but  which  cannot  be 
separated  from  maintenance  charges  because 
both  items  were  kept  in  the  same  account.  This 
is  also  true  for  the  figures  given  for  1S90.  The 
total  population  is  estimated  on  the  basis  of  a 
uniform  per  cent  increase  per  annum,  between 
the  census  returns. 

oxidation  of  the  dissolved  organic  matters, 
so  that  the  effluent  shall  be  non-Dutrescible ; 
and  (3)  the  disinfection  of  this  effluent,  so  as 
to  render  it  free  from  pathogenic  germs.  The 
extent  of  the  purification  required  in  any  given 
case  depends  upon  local  conditions. 

The  city  of  Worcester  is  required,  by  stat- 
ute, to  "remove  from  its  sewage,  before  it 
is  discharged  into  the  Blackstone  River,  the 
offensive  and  polluting  properties  and  sub- 
starces  therein,  so  that  after  its  discharge  into 
said  river,  either  directly  or  through  its  tribu- 


taries, it  shall  not  create  a  nuisance  or  en- 
danger the  public  health." 

The  first  problem,  the  removal  and  disposal 
of  the  suspended  matters,  was  effectively 
solved  by  the  adoption  of  chemical  precipita- 
tion and  sludge  pressing,  the  sludge-cake  being 
used,  mainly,  for  filling  up  a  large  swampy 
area. 

As  time  went  on  it  became  apparent  that, 
under  existing  conditions,  the  removal  of  sus- 
pended matters  alone  was  not  satisfying  all 
of  the  requirements.  Accordingly,  steps  were 
taken  towards  the  solution  of  the  second  prob- 
lem, the  oxidation  of  the  dissolved  organic 
matters,  by  providing  intermittent  sand  filters. 

The  area  now  available  for  this  purpose, 
Jan.  1,  1911,  amounts  to  nearly  75  acres.  Upon 
this  area  it  is  possible  to  treat  an  average  of 
40  per  cent  of  the  organic  matter  of  the  en- 
tire sewage  with  very  satisfactory  results. 

While  it  will  probably  never  be  essential  at 
Worcester  to  take  the  final  step  of  steriliza- 
tion of  the  sewage  effluent,  it  will  undoubtedly 
be  necessary  to  continue  to  provide  means  for 
the  bacterial  purification  of  the  sewage. 

The  population  of  Worcester  by  the  census 
of  1910  was  146,000.  The  estimated  popula- 
tion using  the  sewerage  system  was  136,000. 

The  disposal  works  consist  of  sedimentation 
and  chemical  precipitation  tanks,  intermittent 
sand  filters,  and  small  sprinkler  filters  installed 
for  experimental  purposes.  The  quantity  of 
sewage  received  at  the  purification  works  dur- 
ing 1910  averaged  14,570,000  gals,  per  day. 
Practically  all  the  sewage  was  passed  through 
the  grit  chambers,  which  collected  a  total  of 
565  cu.  yds.  of  deposit,  or  approximately  0.11 
cu.  yd.  per  million  gals  of  sewage.  This  de- 
posit was  hauled  to  a  nearby  gravel  pit. 

The  strongest  sewage  is  selected  for  sand 
filtration  up  to  the  capacity  of  the  area  pro- 
vided. The  remainder  is  treated  by  chemical 
precipitation,  with  the  exception  of  a  relatively 
small  amount  applied  to  the  sprinkler  filters. 
The  quantity  of  sewage  treated  in  each  way 
during  1910  is  as  follows: 

Million  Gallons.     Per  cent 

Method.  Total.       Dailv.      of  total. 

Chemical  precipitation.  3,580  9.81  67.3 

Sand  filtration    1,722  4.72  32.4 

Experimental  sprinkler 

filters    15  0.04  0.3 

Chemical  precipitation  required  the  use  of 
989  lbs.  per  million  gals,  of  sewage  treated. 
The  results  of  this  treatment,  measured  by 
albuminoid  ammonia,  show  a  removal  of  77.8 
per  cent  of  the  suspended  organic  matter.  The 
sludge  from  chemical  precipitation,  amounting 
to  15,946,000  gals.,  was  pressed  and  13,217 
tons  of  cake  were  formed,  which  were  hauled 
by  motor  car  to  a  sludge  dump. 

The  area  of  sand  filters  available  in  1910 
was  64.7  acres,  and  the  quantity  applied  av- 
eraged 73,000  gals,  per  acre  per  day.  Pre- 
liminary to  filtration,  the  crude  sewage  is 
passed  through  a  tank  which  provides  a  pe- 
riod of  about  30  minutes  for  sedimentation. 
From  this  tank  there  was  removed  6,850,000 
gals,  of  sludge  containing  1,071  tons  of  dry 
solid  matter.  This  sludge  was  pumped  to  the 
sludge-beds. 

The  total  purification  affected  by  this  treat- 
ment in  terms  of  albuminoids  ammonia 
amounts  to  87.3  per  cent  of  the  total  organic 
matter  and  64.4  per  cent  of  the  dissolved  or- 
ganic matter. 

The  deposit  removed   from  the  surface  of 
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the  beds  has  amounted  to  17,155  cu.  yds.,  whic 
is  equivalent  to  265  cu.  yds.  per  acre  and  10J 
cu.  yds.  per  million  gallons  of  sewage  filtereC 
The  cost  of  cleaning  was  approximately  $4,70 
or  27.4  cts.  per  cu.  yd. 

Before  the  sewage  flows' upon  the  beds  i 
passes  through  a  grit  chamber  40  ft.  long,  bl 
10  ft.  wide,  by  10  ft.  deep,  and  thence  througi 
a  settling  tank  167  feet  long,  by  40  ft.  wide 
by  7  ft.  deep.  The  sewage  is  applied  to  th 
beds  at  a  rate  such  that  a  bed  is  from  2  t< 
6  hrs.  in  filling.  Each  bed  is  used  1  to 
times  weekly. 

The  surface  of  the  beds  is  raked  occasional 
ly  with  a  wire-tooth  horse  weeder  whic] 
loosens  up  the  top  half  inch  of  the  filte 
media.  The  deposit  on  the  surface  of  the  bed 
is  raked  up  into  small  piles  about  4  ft.  apar 
in  the  fall,  and  these  piles  are  left  on  the  bed 
during  the  winter  to  assist  in  holding  up  th 
ice.  The  deposit  is  again  raked  up  in  pile 
in  the  spring  and  at  that  time  the  deposit  i 
removed  from  the  beds. 

Table  I  gives  the  cost  of  maintaining  thl 
Worcester  sewage  disposal  works  from  189' 
to  1910,  inclusive.    Table  II  gives  the  result 
of  sludge  pressing  from  1899  to  1910,  inclusive 

Methods  and  Costs  of  Constructing 
Reinforced  Concrete  Cisterns. 

BY  R.  A.  BOOTHE. 

This  work  consisted  of  three  30,000-gal.  anc 
four  8,000-gal.  capacity  reinforced  concreti 
cisterns  for  the  War  Department  at  For 
Moultrie,  Charleston,  S.  C. 

The  large  cisterns  were  24  ft.  in  diametei 
and  10  ft.  high  inside  with  a  10-in.  drain  ani 

-in.  inlet  and  overflow.  They  were  buill 
with  a  12-in.  base  28  ft.  4  ins.  in  diameter,  re, 
inforced  in  the  center  with  No.  10  expander 
metal  with  6x3-in.  mesh.  The  walls  were  \ 
ins.  thick  and  were  reinforced  with  %-in 
twisted  vertical  rods  spaced  12  ins.  on  center; 
and  %-in.  twisted  horizontal  rods  spaced  2A 
ins.  for  the  first  2  ft. ;  3  ins.  for  the  next  1  ft.' 
4  ins.  for  the  next  2  ft.;  and  6  ins.  for  the 
last  4  ft.  The  roof  was  a  10-in.  slab,  reim 
forced  with  %-in.  rods  spaced  3%  ins.  cen: 
ters  both  ways. 

The  small  cisterns  were  13  ft.  in  diametei 
and  10  ft.  high  inside  with  an  8-in.  drain  anc 
overflow  and  6-in.  inlet.  They  were  built  witl 
a  12-in.  base,  reinforced  the  same  as  the  larg< 
cisterns.  The  walls  were  8  ins.  thick  with 
%-in.  twisted  vertical  rods,  spaced  12  ins.  on 
centers,  and  %-in.  horizontal  rods,  spaced  -1 
ins.  centers  for  the  first  3  ft.  and  6  ins.  cen- 
ters for  the  remaining  7  ft.  The  roof  was  a 
6-in.  slab,  reinforced  with  %-in.  rods,  soaced 
4  ins.  centers  both  ways. 

Each  cisterns  had  an  18x24-in.  trapdoor  in 
the  roof.  All  concrete  was  a  1:2:4  mix,  using 
Pom-Pom  gravel  and  %-in.  crushed  granite. 

The  segments  for  the  wall  forms  were 
sawed  at  the  mill  out  of  2x12  in.  long  leaf 
yellow  pine.  They  were  sawed  to  the  exact 
outside  diameter  and  the  inner  parts  were 
trimmed  on  the  job  with  sharp  hatchets  to 
fit  the  inside  diameter.  There  were  six  seg- 
ments in  each  circle  for  the  small  cisterns  and 
twelve  in  each  circle. for  the  large  ones.  The 
circles  were  spaced  2  ft.  centers  and  1%  in. 
long  leaf  yellow  pine  was  used  for  sheeting. 

On  the  first  cistern  that  was  built,  which 
was  a  small  one,  the  walls  and  top  were  built 
together  but  it  was  found  to  be  too  hard  to 
remove  the  forms  through  the  small  trapdoor, 
ro  for  the  others  the  forms  were  built  in  sec- 
tions extending  from  the  bottom  to  tin'  too 
;  I'd  ni'c  segment  wide  for  the  inside  form. 
\fler  the  complete  inside  drum  was  built  the 
vertical  rods  were  placed  and  the  horizontal 
rods  bent  around  and  fastened  to  them.  F.v- 
erv  sixth  vertical  rod  was  held  in  place  by  a 
blcck  spacer,  The  horizontal  rods  were  wired 
in  the  vertical  rods  at  every  other  joint,  the 
ties  being  staggered. 

The  outside  forms  were  then  placed.  These 
were  2  ft.  high  and  one  segment  wide  and 
were  made  so  that  the  next  section  lilted  into 
the  one  below.  As  soon  as  one  section  was 
Idled  with  concrete  the  next  was  placed, 
three  carpenters  being  able  to  keep  up  with 
I  he  concrete  gang.    All  of  the  segments  w  ere 

Fastened  together  at  the  joints  with  cleats  and 
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Fere  found  to  be  so  rigid  that  no  braces  were 
lecessary. 

After  the  walls  had  set  the  cleats  were 
;nocked  off  and  the  sections  removed.  On  the 
nside  one  of  the  joints  was  left  wide  as  it 
vas  found  to  be  necessary  to  cut  out  one 
loard  before  the  forms  could  be  removed, 
rhe  sections  were  then  slid  out  over  the  top 
,nd  2x4-in.  uprights  were  placed  on  the  iri- 
ide,  these  carried  the  2x6-in.  cross  pieces  on 


This  gives  a  cost  of  $.0355  per  sq.  ft.  Re- 
moving the  forms  cost  $7.75  or  $.005  per  sq.  ft. 


Walls: 


PLACING  STKEL. 


8  laborers  S  hrs.  at  15  cts.$9.60 
Superintendent    8.00 


Per  ft. 
$0.0029 
0.0005 


Per  lb. 
$0.0038 
0.0007 


Total   $11.60    $0.0034  $0.0045 


Roof: 

11  laborers  1  hr  $1.65 


$0,001 


Pirn  mo  Jarm  cr  (e/rw/rj 


/ews/wf/etf  &  fc/e  stow 


Fig.  1. — Plan  of  Cast  Iron  Drainage  Conduits,  Ventnor  City,  New  Jersey. 


vhich  the  floor  for  the  top  was  laid.  The 
:ross  pieces  were  spaced  2  ft.  centers  and  the 
jprights  4  ft.  centers  while  the  sheeting  was 
:he  same  as  that  used  for  the  walls.  The  top 
was  then  concreted  and  after  it  had  set  about 
>ix  days  the  forms  were  removed  and  passed 
DUt  through  the  trapdoor. 

All  of  the  concrete  was  mixed  by  negroes 
3n  boards  as  the  cisterns  were  too  far  apart 
for  a  central  mixing  plant  and  each  one  was 
too  small  to  pay  for  the  setting  up  of  a  mixer. 

The  laborers  were  paid  15  cts.  per  hour 
and  worked  8  hours.  The  carpenters  were  al- 
so negroes  and  received  20  cts.  per  hour  with 
the  exception  of  the  head  carpenter  who  was 
a  white  man  and  received  30  cts.  per  hour. 
There  were  no  foremen  as  the  superintend- 
ent looked  after  everything  with  the  assist- 
ance of  a  young  man  who  kept  the  time  and 
account  of  supplies  and  occasionally  acted  as 
gang  foreman  on  excavation. 

The  usual  routine  was  to  mix  and  place 
the  base  for  a  small  cistern,  then  while  the 
carpenters  were  erecting  the  wall  forms,  mix 
and  place  the  base  for  a  large  cistern,  then 
come  back  and  fill  the  forms  on  the  small 
one  while  the  carpenters  were  building  forms 
on  the  large  one. 

In  placing  the  walls  and  top  of  the  small 
cisterns  the  concrete  was  mixed  on  the  ground 
and  passed  up  in  buckets  by  hand  as  the  na- 
ture of  the  surrounding  did  not  allow  the  use 
of  runways,  but  in  building  the  large  one 
runways  were  built  and  the  concrete  wheeled 
into  place.  Although  passing  the  concrete  up 
in  buckets  was  slow  it  was  not  a  great  deal 
more  expensive  than  wheeling.  The  cost  of 
large  cistern  was  as  follows : 
CONCRETING. 

Base: 


BUILDING  FORMS  FOR  WALLS. 

1  carpenter  62  hrs.  at  30  cts  $18.60 

2  carpenters  62  hrs.  at  20  ets   24.80 

2  laborers  39  hrs.  at  15  cts   11.70 

$55.10 

This  gives  a  cost  of  $.04  per  sq.  ft.  Remov- 
ing same  $4.00,  or  $.009  per  sq.  ft. 

BUILDING    FORMS    FOR  ROOF. 

1  carpenter  IS  hrs.  at  30  cts  $  5.40 

2  carpenters  18  hrs.  at  20  cts   7.20 

2  laborers  18  hrs.  at  15  cts   5.40 

$18.00 


Design  of  Cast  Iron  Drainage  Con- 
duits, Ventnor  City,  N.  J. 

BY  WARNER  I.  RISLEY.* 

In  Ventnor  City,  N.  J.,  all  rainfall  is  taken 
care  of  by  surface  drainage.  The  main  street, 
Atlantic  Ave.,  is  the  backbone  of  the  system  in 
that  all  water  falling  on  the  north  side  of  said 
avenue  drains  to  Inside  Thoroughfare  and  all 
water  falling  on  the  south  side  drains  to  the 
ocean. 

The  problem  from  the  engineer's  standpoint 
is  to  provide  a  means  of  carrying  this  water 
across  the  intervening  streets.  Heretofore  on 
Ventnor  Ave.,  which  lies  500  ft.  north  of  At- 
lantic Ave.  and  was  a  gravel  street,  the  water 
was  taken  care  of  by  12-in.  cast  iron  pipes 
laid  across  the  avenue,  but  in  laying  the  new 
asphalt  macadam  pavement  it  was  decided  to- 
do  away  with  these  pipes  because  of  their  un- 
sightliness  and  obstruction  to  traffic. 

Underground  drainage  was  out  of  the  ques- 
tion because  of  the  distance  from  the  Inside 
Thoroughfare  and  the  thereby  increased  cost 
of  construction,  placing  it  beyond  the  city's 
means,  hence,  the  problem  was  narrowed  down 
to  some  means  of  conveying  the  water  across, 
the  avenue  on  the  surface. 

As  most  of  the  curbs  and  sidewalks  had  not 
been  built  at  that  time  on  the  avenue  it  was 
thouarht  that  these  drains  could  be  made  a 
part  of  the  construction  of  the  curb  corner 
and  so  the  plan  of  using  cast  iron  conduits 
was  decided  upon. 

In  designing  these  conduits  the  point  was  to 
provide  sufficient  openings  to  take  care  of  all 
the  storm  water  and  yet  not  to  go  below  the 
grade  of  the  gutter  nor  to  raise  the  crown  of 
the  pavement  to  an  excessive  height.  This 
did  not  leave  much  space  for  construction  over 
the  top  of  the  drain  to  provide  strength  to 


.,  .  >  o". . 


-Come  batons 
'I  tt/s /we 
'f  /nt/t/dea'  //? 
fol//>dd//0/>  for 
pore/vert 


Fig_  3. — Cross  Section  of  Conduit  at  Center  Line  of  Street. 


22  laborers  8  hrs.  at  15  ets  $26.40 

Superintendent   ."  ■  5-00 


Per 
cu.  yd. 
$1.10 
0.12% 


Total   $31.40  $1.12% 


The  cost  of  two  small  cisterns  was  as 
follows : 

Base.  Walls.  Roof. 

Concrete,   per  cu.   vd  $1.29  $1.51  $1.80 

Steel,   per  lb   0.005  0.001 

Forms,    per  sq.    ft   0.037  0.04 

Removing   same    0.005  0.01 

This  work  was  done  by  R.  E.  &  E.  N.  Beaty. 
of  Charleston,  during  the  winter  and  spring 
of  1910  under  the  superintendence  of  the 
writer,  R.  A.  Boothe. 

The  costs  are  higher  than  they  should  be 
on  this  class  of  work.  This  was  caused  by 
the  inexperienced  labor  and  because  the  work 
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Fig.  2. — Plan  of  Sections  C  and  D  of  Conduit,  and  Cross  Section  at  Joint. 


Walls: 

15  laborers  9  hrs.  at  15  cts  $23.15  $1.21 

Superintendent                                   5.00  .2d 

Total   $28.15  $1.46 

Roof: 

19  laborers  7  hrs.  at  15  cts  $20.70  $1.38 

Superintendent                                  25.00  .33% 

Total   $25.70  $1.71% 


was  scattered.  Also  by  the  engineer  insisting 
on  a  number  of  minor  details  that  were  un- 
necessary but  caused  additional  work. 


Shovel  No.  230,  working  in  the  Culebra 
district,  made  a  high  record  for  one  day  by 
excavating  3,097  cu.  yds.  of  rock  on  June  24. 


carry  the  street  load ;  hence  it  was  necessary 
to  design  these  conduits  of  the  size  and  shape 
shown. 

Figure  1  shows  the  plan  of  the  drainage 
conduits,  as  they  cross  Ventnor  Avenue.  Fig- 
ure 2  shows  the  top  view  of  Sections  C  and  £> 
of  the  conduit,  and  the  cross-section  of  the 
conduit  at  a  joint  between  sections.  Figure  3 
shows  a  cross-section  of  the  conduit  at  the 
center  line  of  the  street. 

All  the  old  circular  curb  at  corners  where 
the  drains  were  installed  was  torn  out  to  the 
joint  nearest  to  the  point  where  the  drain 
intesects  the  curb.  All  curbing  thus  removed 
was  replaced  by  new  curbing,  and  at  corners 
where  curbing  had  not  been  built  new  curb- 
ing was  built  after  the  conduits  were  laid. 
New  and  old  concrete  sidewalk,  at  the  corners 
where  the  conduits  were  installed,  was  han- 
dled in  a  manner  analogous  to  the  method 
described  for  the  curbing.  Portland  cement 
concrete  was  used  in  curb  and  sidewalk,  the 
proportions  in  the  former  being  1:2:4  and  in 
the  latter  1:2:5.  The  curbing  was  6x18  ins. 
in  section,  and  the  sidewalk  base  was  3  ins. 
thick  with  a  1-in.  wearing  coat  of  1 :2  mortar. 
The  iron  conduit  sections  and  cover  plates 
were  cast  according  to  specifications  prepared 
to  govern  their  manufacture  and  the  strength 
and  quality  of  the  material  used. 

One  of  the  features  of  these  surface  drains, 
when   completed    is    that    the   pavement  is 
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brought  flush  with  the  top  of  the  curb,  thus 
providing  a  crossing  at  the  street  intersec- 
tion where  it  is  not  necessary  to  step  down 
from  the  top  of  the  curb  to  the  gutter. 


The  cost  of  constructing  one  of  these  drains 
complete  based  on  the  contract  price  for  the 
whole  system  including  curbing  and  the  side- 
walk and  the  contractor's  profit  is  about  $250. 


The  cost  of  the  curbing  and  sidewalk  can 
be  assessed  directly  against  the  property  own- 
er, thus  lessening  the  total  expense  of  con- 
structing the  system. 


STEAM    AND    ELECTRIC    RAILWAY  SECTION 


Method  of  Making  Track  Special  Work 
Surveys. 

BY  PHILIP  J.  KEALY.* 

In  the  three-year  rehabilitation  period  just 
ended,  during  which  the  street  railway  prop- 
erties of  Chicago  were  completely  rebuilt, 
many  unusual  problems  of  engineering  and 
construction  policy  arose,  one  of  which  it  is 
the  intention  to  describe  in  this  paper ;  name- 
ly, the  manner  or  method  of  handling  the  en- 
gineering field  work,  including  both  the  pre- 
liminary surveys  incidental  to,  and  the  final 
staking  out  of,  the  large  number  of  track 
special  work  pieces  installed  in  Chicago  during 
that  time.  Since  the  number  of  layouts  in- 
stalled, or  for  which  surveys  were  made,  dur- 
ing the  years  1908,  1909  and  1910,  far  ex- 
ceeded that  of  any  other  city  of  this  country, 
and  also  since  the  design  of  the  work  is  being 
quite  generally  used  as  a  standard,  the  meth- 
ods pursued  in  making  the  surveys  may  be  of 
interest. 

Organisation. — All  of  the  engineering  de- 
tails of  special  work  construction,  both  of 
surveys  and  design,  were  handled  by  the 
Track  and  Roadway  Division  of  the  Board  of 
Supervising  Engineers,  Chicago  Traction. 
The  field  work  was  under  the  immediate  di- 
rection of  a  field  engineer  who  assumed  di- 
rect charge  of  the  surveys,  assigning  the  work 
to  the  field  parties  and  following,  in  a  man- 
ner, the  work  through  the  drafting  room.  The 
field  parties,  the  number  of  which  varied  dur- 
ing the  different  years,  were  each  composed 
of  three  men  excepting  when  working  in  the 
"Loop"  or  business  district,  when  a  fourth 
was  generally  employed.  Of  these,  one,  en- 
titled Assistant  Engineer,  was  at  all  times  in 
charge  of  the  party  and  generally  kept  the 
notes.  The  second  acted  as  Transit  Man  and 
the  third  man  (also  the  fourth,  when  present) 
was  a  rodman. 

From  the  very  first,  all  notes  were  kept  in 
loose-leaf  field  books  of  such  a  size  as  would 
conveniently  fit  into  a  coat  pocket.  Every 
evening  the  party  would  return  to  the  office 
where  the  sheets  covering  the  day's  work 
would  be  given  over  to  the  field  engineer,  who 
would  immediately  number  them  and  after 
filling  out  index  cards  showing  the  location 
of  the  survey  and  the  number  given  to  the 
notes,  would  turn  the  sheets  over  to  the  chief 
draughtsman.  Too  much  commendation  can- 
not be  given  to  the  loose-leaf  system  for  field 
notes  as  its  advantage  over  the  older  method 
of  separate  books  was  manifested  on  many 
occasions  and  for  several  different  reasons. 
One  of  the  strongest  objections  most  fre- 
quently raised  against  the  loose  leaf  is  the 
probability  of  losing  or  misplacing  a  sheet, 
but  after'  almost  three  years  of  survey  work 
during  which  more  than  1.000  sheets  were 
handled,  not  one  has  been  lust  or  misplaced. 
It  has  been  possible  to  preserve  the  notes  in 
belter  condition  and  the  drafting  work  has 
never  been  delayed  by  the  absence  of  impor- 
tant notes  in  the  field  when  they  were  needed 
elsewhere. 

Preliminary  Surveys.— The  first  step  toward 
making  a  survey  for  any  piece  of  special  work 
was  that  of  establishing  the  lines  on  which  the 
traight  or  tangent  work  would  be  built.  This 
was  done  b\  an  engineer  from  the  City  Engi- 
neer's office,  accompanied  by  a  representative 
of  the  Hoard  of  Supervising  Engineers,  who 
determined  upon  the  center  line  of  the  street 
aiul  set  points,  generally  a  "crowfoot,"  cut  in 
ill.-  wall:,  about  every  half  tilde,  these  points 
being  offset  a  sufficient  distance  from  the  cen- 
ter line  to  bring  tlx-  line  up  on  the  walk.  The 
points  were  set  at  hast  12.r)  ft.  away  from  the 
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intersection  of  a  cross  street  in  order  to  avoid 
having  the  swing  in  the  line  come  in  the  mid- 
dle of  a  crossing  for  as  a  rule,  there  is  a 
change  in  direction,  however  slight,  at  each 
V2  mile.  Often,  too,  there  is  a  jog  or  offset 
of  several  feet  in  a  street  at  sections  or  quar- 
ter section  corners  in  which  case  two  points 
were  set,  each  one  125  ft.  distant  from  the 
center  line  of  the  cross  street  and  the  special 
work  was  designed  on  this  compromise  line 
in  order  to  avoid  the  curved  frogs  which 
would  have  otherwise  been  necessary.  The 
125-ft.  distance  mentioned  is  not  an  arbitrary 
one.  but  is  taken  long  enough  to  permit  the 
longest  radius  curve  to  be  used  and  still  have 
the  switch  and  guard  rail  on  the  compromise 
line.  It  may  seem  odd  that  it  should  have 
been  necessary  to  establish  new  street  center 
lines  on  which  the  tracks  would  be  constructed 
but.  on  the  contrary,  few  indeed  of  the  old 


the  point  of  intersection  of  the  two  lines.  As 
was  stated,  the  lines  were,  as  a  rule,  located 
so  that  the  intersection  came  on  the  sidewalk 
in  order  to  avoid  the  delay  and  danger  occa- 
sioned by  vehicle  traffic  and  cars  were  work- 
ing in  the  roadway.  After  the  instrument  was 
set  up  over  the  point  of  intersection  (P.  I.) 
the  angle  was  turned  twice  and  read  to  the 
nearest  minute.  From  cither  of  the  lines  de- 
flection angles  were  then  turned  to  all  man- 
holes or  other  underground  obstructions,  elec- 
tric light  posts,  telegraph  and  trolley  poles, 
curb  corners  and  any  other  stationary  objects 
which  would  have  to  be  moved  should  curves 
be  installed  in  the  various  quadrants.  A 
sketch  was  first  made  of  the  intersection,  gen- 
erally on  two  sheets  on  one  of  which  was 
shown  a  cross  section  of  each  street  taken  at 
the  building  line,  the  radius  of  the  curb  cor- 
ners, the  intersection  angle  and  the  offset  of 


Fig.  1 — Notes  of  Survey  of    Three    Street    Crossing  of  Electric  Lines. 


tracks  occupied  the  center  of  the  roadway  and 
it  was  not  exceptional  to  find  the  existing 
tracks  as  much  as  18  or  24  ins.  off  center. 
These  line  points  were  set  on  all  streets  which 
the  traction  company  had  on  its  program  for 
rehabilitation  each  year,  also  on  those  inter- 
secting streets  on  which  special  work  existed 
since  it  was  a  certainty  that  the  work  would 
sooner  or  later  have  to  be  renewed — gener- 
ally sooner  since  most  of  the  old  work  was 
badly  worn. 

When  the  track  department,  early  each 
Snring,  was  made  acquainted  with  the  season's 
program,  and  after  the  city  authorities  had 
established  the  tangent  lines,  the  field  parties 
were  assigned  to  the  different  streets  and  sur- 
vey were  made  of  every  intersection,  a  party 
generally  starting  at  one  end  and  completing 
an  entire  line  before  commencing  another. 
Since  the  car  lines  outside  of  the  loop  are 
genera  lly  one-half  mile  apart,  the  transit 
would  be  set  up  on  a  line  point  reasonably 
close  to  the  crossing  and  a  sight  taken  on  a 
10- ft.  rod  held  on  the  next  line  point  one  half 
mile  distant.  Two  points  were  dropped  in  on 
either  side  of  the  line  on  the  cross  street  and 
tb<'  instrument  moved  onto  the  other  line 
where  the  operation  was  repeated,  thus  giving 


each  line.  The  cross-sections  consisted  of  dis- 
tance from  building  line  to  curb,  curb  to  gage, 
track  centers,  ami  then  track  to  curb  and  curb 
to  opposite  building  line.  On  the  second  sheet 
all  the  obstructions  noted  above  were  sketched 
in  their  relative  positions,  the  ownership  of 
each  was  noted,  and  each  one  given  a  number, 
thus  permitting  the  angle  turned  to  each  one 
to  be  recorded  very  quickly.  When  all  angles 
had  been  taken  and  recorded,  the  instrument 
was  set  aside,  and  P.  I.  was  cut  in  by  means 
of  hammer  and  chisel  for  future  reference 
and  the  distances  were  measured  from  the 
P.  I.  to  each  point  to  which  an  angle  had 
been  turned;  as  a  further  check  cross  meas- 
urements were  taken  between  the  different 
manholes,  etc.,  so  that  the  different  features 
W  ere  well  tied  together. 

The  number  of  manhole  covers  existing  on 
some  intersections  is  most  surprising  for  on 
several  occasions  over  thirty  manholes  con- 
sisting of  catch  basins,  sowers,  water,  tele- 
graph, lire  alarm,  telephone,  gas.  electric  light, 
pneumatic  tubes.  Western  Union.  Postal,  and 
others  were  all  found  within  a  radius  of  40  ft. 
of  the  center  of  the  two  streets.  \  1 00- ft. 
Chicago  tape  was  used  on  all  this  work  and 
gave  excellent  service.    More  than  four  httn- 
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dred  surveys  were  made  in  the  manner  out- 
lined without  serious  difficulty  of  any  kind 
.and  excepting  in  the  "Loop,"  were  all  com- 
pleted in  regular  hours.  The  work,  of  course, 
was  hazardous  in  some  respects,  for  Chicago 
teamsters  are  notoriously  careless,  but  in  the 


was  experienced  by  the  foreman  measuring 
over  on  other  than  a  right  angle  as  the  dis- 
tance was  so  short  he  could  get  off  but  slight- 
ly unless  very  careless. 

In  all  brick  or  granite  pavements,  the  points 
were  set  with  a  center  punch  on  18-in.  drift 
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generally  4  ft.  long.  As  an  aid  toward  lining 
up  the  work,  points  were  also  set  in  two 
other  quadrants  on  all  layouts  possible. 
Where  connecting  curves  were  included  in 
the  new  work,  besides  the  points  just  referred 
to,  there  was  also  given  a  point  opposite  the 
switch  joint  which  was  in  turn  squared  across 
both  rails  and  a  point  set  up  on  the  opposite 
side.  Cuts  were  also  given  on  both  rails  in 
order  that  the  existing  track  might  be  cut  in 
the  proper  place.  Considerable  difficulty  was 
caused  by  giving  cuts  on  the  rails,  for  the 
reasons  that  most  of  the  layouts  were  in- 
stalled on  different  lines  than  the  existing 
ones  had  been  thus  necessitating  a  swinging 
of  the  old  track  to  meet  the  new  work.  This 
shifting  of  track  cut  according  to  points  given 
when  in  another  position  caused  trouble  when 
the  attempt  was  made  to  fit  up  the  new  steel 
to  it,  and  is  one  of  the  most  important  points 
to  be  remembered  in  staking  out  special  work. 

All  curved  rail  over  1,000  ft.  radius  was 
field  bent  and  on  such  curves  no  guard  rail 
was  used.  The  points  given  on  such  curves 
consisted  of  the  external  stake  and  points  on 
the  curves  every-  25  ft. 

Among*  duties  other  than  those  directly  con- 
nected with  the  track  special  work  which  were 
performed  by  the  field  party  were  those  of 
chaining  the  street  before  and  after  recon- 
struction of  tangent  track,  running  in  plain  or 
field  bent  curves  and  giving  the  grades  and 
lines  for  the  vertical  curves  required  by  the 
lowering  of  the  numerous  subways  under  the 
steam  roads.  All  grades  for  the  track  special 
work  were  given  by  the  City  Engineer. 


Fig.  2 — Notes  of  Survey  of  Steam  and   Street  Railway  Crossing. 


three  years  during  which  the  work  was  in 
progress  no  one  was  iniured  and  never  more 
than  two  teams  became  tangled  in  the  tape  at 
one  time.  All  "Loop  district"  surveys  were 
made  between  4  and  6 :30  A.  M.  during  the 
summer  and  on  Sunday  mornings  in  the 
winter. 

The  reason  for  locating  the  exact  position 
of  the  various  underground  system  openings 
was  not  only  that  the  layout  might  be  so  de- 
signed as  to  miss  important  manholes  when- 
ever possible  but  rather  that  each  corporation 
whose  covers  would  be  disturbed  when  the 
special  work  was  installed  could  be  notified 
in  advance,  thus  enabling  them  to  be  prepared1 
to  take  care  of  their  own  property  and  avoi</ 
delaying  the  balance  of  the  work. 

As  an  additional  check  on  the  field  work 
adjacent  intersections  were  blocked  out  in 
rectangles  or  whenever  a  diagonal  street  ex- 
isted, in  triangles  and  the  survey  angles  re- 
corded in  the  different  corners,  this  method 
immediately  exposing  any  error  in  the  instru- 
ment work. 

In  making  surveys  for  steam  road  cross- 
ings, the  intersection  angle  was  taken  directly 
on  the  steam  road  rail  or,  if  on  a  curve,  sights 
were  taken  to  points  every  ten,  twenty  or 
thirty  feet,  depending  on  the  degree  of  curve, 
from  the  P.  I.  Track  centers  on  the  steam 
road,  rail  sections,  size  and  drilling  of  joints 
and  distance  from  transit  line  of  electric  road 
to  outside  of  joints  on  both  sides  of  the  steam 
road  crossing  were  also  taken. 

Installation. — Since  the  forces  of  the  Board 
of  Supervising  Engineers  made  the  prelimi- 
nary surveys,  and  also  designed  each  special 
work  layout,  it  was  only  proper  that  they 
should  be  responsible  for  the  installation  of 
the  work  and  accordingly  all  the  special  work 
was  staked  out  under  their  supervision  and 
whenever  possible  by  the  same  parties  who 
had  made  the  original  surveys.  Since  several 
months,  oftentimes  years,  elapsed  between  the 
date  of  survey  and  that  of  installation,  the 
first  step  taken  was  to  check  the  intersection 
angle.  In  setting  points  for  the  new  work,  a 
4-ft.  off-set  from  the  gage  of  the  outside  rail 
was  most  frequently  employed,  as  it  was 
found  that  not  only  were  points  closer  than 
that  apt  to  be  disturbed  in  tearing  up  the  old 
rail,  but  that  it  was  impossible  to  do  satis- 
factory instrument  work  with  the  transit  set 
up  nearer  to  the  passing  cars ;  no  difficulty 


pins  driven  flush  with  the  top  of  rail ;  where 
asphalt  pavement  existed  outside  the  right  of 
way,  it  was  found  that  large-head  roofing 
nails  were  best  adapted  while  wooden  stakes 
were  used  whenever  conditions  permitted. 

The  number  of  points  set  varied,  of  course, 
for  each  layout,  but  experience  proved  that  in 
general  if  given  a  point  4  ft.  from  each  gage 
line  in  one  quadrant,  a  point  opposite,  and  4 
ft.  from  the  switch  joints  and  cuts  on  two 
or  more  sides  together  with  an  external  point 
on  the  same  offset,  the  foreman  had  no  diffi- 


Tests    to    Determine    the  Necessary 
Depth  of  Stone  Ballast.* 

A  piece  of  single  track  was  constructed,  un- 
der which  were  placed  three  strong  boxes 
open  at  the  top,  Fig.  1,  and  having  removable 
ends,  each  box  sufficiently  large  to  contain 
two  standard  ties  spaced  the  standard  dis- 
tance apart ;  the  boxes  were  filled  with  various 
kinds  of  ballast  and  roadbed  material. 

A  heavily  loaded  truck  was  designed  to  run 
back  and  forth  on  the  track  so  that  the  effect 
of  its  load  acting  through  the  ties  upon  the 
ballast  and  roadbed  could  be  studied  by  the 
removal  of  the  ends  of  the  boxes,  when  meas- 
urements and  photographs  could  be  taken. 
The  track  was  100  ft.  in  length,  built  of  new 


Fig.  3 — View  of  Crossing  Showing   Special    Work  Being  Installed. 


culty  in  putting  in  the  numerous  pieces  and 
lining  up  the  complete  installation. 

After  running  out  the  intersection  and 
checking  the  angle,  a  permanent  pin  was 
driven  and  the  distances  to  all  other  points 
were  located  from  here.  If  a  plain  crossing 
the  cuts  could  also  be  given  on  two  sides 
from  this  set  up  since  the  frogs'  arms  are 


P.  R.  R.  standard  8o-lb.  rail,  spiked  to  stand- 
ard white  oak  ties  7x0  ins.  x  Shi  ft.  long,  no 
tieplates  being  used.  The  rail  fastenings  were 
standard  spikes,  and  the  rail  joints  were  so 
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arranged  as  not  to  fall  within  the  limits  of 
the  boxes.  Eighty-five-pound  rail  was  se- 
lected in  preference  to  100-lb.  rail  in  order 
that  the  track  might  be  sufficiently  flexible  to 
subject  the  ties  to  as  much  weight  as  possi- 
ble. The  ends  of  the  track  were  elevated  to 
facilitate  the  stopping  and  starting  of  the 
car,  but  the  part  over  the  boxes  was  level.  The 
boxes  were  built  of  yellow  pine  planking  4V2 
ins.  thick  by  8  ins.  wide  and  had  floors  of  the 
same  material  resting  on  sand  several  inches 
deep,  which,  in  turn,  rested  on  an  undisturbed 
shale  formation.  The  site  was  selected  to 
provide  a  solid  bottom  to  prevent  any  appre- 
ciable settlement  taking  place  in  the  boxes. 
The  joints  between  the  planks  were  not 
tongued  and  grooved  nor  sufficiently  tight  to 
prevent  the  passage  of  water.  The  boxes  were 
strengthened  by  an  arrangement  of  heavy 
posts  and  tie  rods.  The  boxes  under  the  track 
were  12  ft.  apart,  c.  to  c.  They  were  alike,  and 
their  inside  dimensions  were  as  follows :  4  ft. 
8M:  ins.  wide,  9  ft.  long  and  3  ft.  4  ins.  high, 
being  set  so  that  their  tops  were  2  ins.  below 
the  base  of  the  rail.  The  testing  plant  was 
roofed  over  to  prevent  rain  from  falling  on 
the  boxes  so  that  the  amount  of  water  applied 
to  the  boxes  could  be  accurately  determined. 

The  car  or  truck  having  two  axles  was  de- 
signed to  run  back  and  forth  upon  the  track 
at  a  speed  of  about  five  miles  per  hour.  The 
car  had  a  wheel  base  of  9  ft.  and  was  loaded 
with  pig  iron,  so  that  the  gross  weight  amount- 
ed to  150,000  lbs.,  or  75,000  lbs.  per  axle. 
There  was  no  spring  intervention  between  the 
weight  and  the  axle,  the  journal  boxes  being 
fastened  directly  to  the  body  of  the  car. 

The  car  was  kept  moving  by  an  electric 
motor  geared  to  one  axle,  the  current  being 
supplied  through  an  overhead  shoe  bearing 
against  a  conductor.  At  the  elevated  ends  of 
the  track  a  device  automatically  shut  off  the 
current  and  reversed  the  motor;  the  car  need- 
ed very  little  power  or  atention  to  keep  it  in 
motion.  A  counter  on  the  car  registered  the 
number  of  trips  made. 

It  being  impracticable  to  run  the  car  faster 
than  about  five  miles  per  hour,  at  which  speed 
any  effect  upon  the  track,  due  to  impact  alone, 
would  be  negligible,  a  weight  of  75,000  lbs. 
per  axle  was  chosen  for  the  experimental 
truck,  so  as  to  obtain  about  the  same  effect 
on  the  track  as  an  "H8b"  locomotive  running 
at  the  usual  speed.  The  weight  per  axle  for 
this  class  of  locomotive  is  58,100  lbs.  It  was 
assumed  that  the  effect  on  the  track  of  the 
experimental  truck,  running  at  about  five  miles 
per  hour,  was  about  as  great  as  that  of  an 
"H8b"  locomotive  running  at  the  usual  rate 
of  speed.  Even  if  the  assumption  is  open  to 
question,  the  results  obtained  with  the  use  of 
different  combinations  of  material  supporting 
the  tie  can  be,  at  least,  considered  comparative. 

In  order  to  conduct  the  experiments  as  rap- 
idly as  possible,  the  car,  during  the  tests,  was 
kept  running  night  and  day. 

The  running  back  and  forth  of  the  loaded 
truck  over  the  track  resulted  in  a  settlement 
of  the  ballast  and  roadbed  materials  contained 
in  the  boxes.  After  a  settlement  was  noticed, 
aggregating  about  1  in.  the  car  was  stopped 
and  the  track  raised  to  its  original  elevation 
and  surfaced  by  tamping  the  stone  ballast 
with  tamping  picks  according  to  the  usual 
service  methods,  the  proper  elevation  and 
levels  of  the  track  being  determined  by  the 
use  of  a  "Y"  level.  The  truck  was  then 
started  and  the  above  operation  repeated  from 
time  to  time,  additional  ballast  being  added, 
when  necessary,  to  supply  the  loss  due  1o 
tamping  and  settlement. 

In  filling  the  boxes  in  each  test,  the  loam, 
day,  engine  cinder  or  Other  material,  except 
the  stone  ballast,  was  compacted  by  a  rammer, 
';ir<-  being  taken  to  ram  each  box  and  each 
kind  of  material  as  nearly  alike  as  possible. 

The  truck  was  kept  running  and  the  accumu- 
lated results  of  settlement  were  noted  until 
lb-  decrease  in  the  daily  settlement  was  so 
marked  that  it  was  considered  time  to  close 
the  test,  when  the  boxes  were  opened  and  at 
end  1  In  '  •  •  '  1 1 11  ,il  ■  •.  1  ions  pa rall<  1  with 
the  rail  were  rut  in  the  ballast  and  roadbed 
materials :  the  first  was  taken  at  the  end  of 
the  tie;  the  ICCOnd  half  Wfly  between  the  tie 
.iikI  the  end  nf  the  rail  ;  anil  the  third  beneath 


the  rail.  Each  section  was  photographed,  also 
carefully  measured  by  the  use  of  the  "Y" 
level,  to  show  the  curve  or  line  between  the 
ballast  and  the  various  materials  with  which 
each  box  was  filled.  In  addition,  measure- 
ments were  made  in  the  same  manner  of  ver- 
tical cross-sections  at  right  angles  to  the  trac*  .' 
first,  under  the  middle  of  the  north  tie ;  sec- 
ond, under  the  middle  of  the  south  tie ;  and 
third,  midway  between  the  two  ties.  The  data 
thus  obtained  were  plotted  for  each  box,  in 
each  test,  and  appear  in  the  appendix. 

In  addition  to  this,  other  data  were  collected 
showing  the  amount  of  daily  settlement  of  the 
rail  over  each  box ;  also,  the  amount  the  track 
was  raised  each  time  it  was  tamped.  The 
total  number  of  trips  of  the  car  was  recorded, 
as  well  as  all  other  data  that  would  influence 
the  results  obtained. 

In  order  to  simulate  natural  conditions  as 
to  rainfall,  water  in  known  quantities  was 
sprinkled  over  each  box  for  the  purpose  of 
wetting  the  ballast  and  roadbed  materials  to 
induce  settlement  and  possibly  to  produce 
pumping  track,  but  the  latter  never  developed. 
A  careful  record  was  kept  showing  when  the 
water  was  applied  and  of  the  amount  in  its 
equivalent  in  inches  of  rainfall. 

While  the  various  tests  were  being  con- 
ducted the  ties  adjacent  to  and  between  the 
boxes  were  kept  slightly  loose,  as  far  as  tamp- 
ing was  concerned,  in  order  that  the  full 
weight  of  the  car,  in  passing,  would  come 


Sketch   Showing   Arrangement  for  Testing 
Necessary  Depth  of  Ballast. 


upon  the  two  ties  in  each  of  the  three  boxes. 

A  series  of  five  tests  has  been  completed ; 
the  first  one  beginning  on  Sept.  2,  1908,  and 
the  last  one  ending  on  Aug.  2,  1910. 

TEST  NO.  1. 

In  filling  the  boxes  for  the  first  test  it  was 
determined  to  use  8  ins.  of  standard  trap  rock- 
ballast  beneath  each  tie,  8  ins.  of  ballast  being 
standard  for  single  track.  Beneath  the  bal- 
last in  one  box  were  27  ins.  of  yellow  clay 
from  Neff's  Cut  on  the  Middle  Division,  which 
had  proved  itself  a  very  bad  and  unstable 
material  for  roadbed  purposes.  In  the  second 
box,  beneath  the  8  ins.  of  trap  rock  ballast, 
were  placed  27  ins.  of  good  sandy  loam,  and 
in  the  third  box,  beneath  the  8  ins.  of  trap 
rock  ballast,  were  placed  12  ins.  of  engine 
cinder,  and  below  that  15  ins.  of  yellow  clay, 
the  same  as  in  the  first  box.  The  track  was 
then  surfaced  by  the  use  of  tamping  picks, 
brought  up  to  grade  and  the  boxes  filled  with 
standard  trap  rock  ballast  to  the  top  of  the 
tie.  The  car  was  started  and  elevations  taken 
from  time  to  time  to  note  the  settlement  and 
the  track  was  raised,  by  tamping,  when  re- 
quired, as  before  described. 

After  the  car  had  made  about  4,000  round 
trips,  writer  was  applied  by  snrinkling  it 
equally  over  each  box,  first  apph  i  u  each  day 
an  amount  equivalent  to  one  half  inch  rain- 
fall. 

After  a  few  days  this  amount  was  increased 
to  2  ins.  each  dav  and  continued  daily  for 
quite  a  period,  when  the  amount  was  increased 
I"  I  ins.  per  dav  for  about  a  week,  tin  1  8  ins. 
per  dav  applied  for  two  days,  in  the  hope  of 
producing  pumping  track,  but  this  was  not  ac- 
complished for  the  reason  that  the  water  found 
its  way  out  between  the  cracks  of  the  planking 
about  as  fast  at  it  was  put  in. 

The  car  having  made  81,000  round  trips  and 


the  track  over  the  boxes  being  nearly  sta- 
tonary,  that  is,  settling  very  slowly,  it  was  de- 
cided to  close  the  test. 

The  track  over  Box  No.  1  had  settled  a 
total  of  10  9-16  ins. ;  over  box  No.  2,  a  total 
of  14  1-6  ins.  and  over  box  No.  3,  a  total  of 
10%  ins.  Water  equivalent  to  a  rainfall  of 
98-54  ins.  had  been  sprinkled  over  each  box 
during  the  test. 

An  inspection  of  the  boxes  showed  that  in 
every  case  the  depth  of  the  ballast  beneath 
the  bottom  of  the  tie  had  been  materially  in- 
creased, due  to  the  compression  of  the  road- 
bed material  and  the  sinking  of  the  ballast 
into  the  material  beneath  it. 

Further,  the  line  of  demarkation  between 
the  bottom  of  the  ballast  and  the  roadbed  ma- 
terial was  not  straight,  the  ballast  having 
formed  a  saucer-like  depression  in  the  road- 
bed material  beneath  each  tie  under  each  rail. 

In  box  No.  3  the  original  12  ins.  of  engine 
cinder,  between  the  bottom  of  the  ballast  and 
the  top  of  the  clay,  were  very  considerably 
compressed,  the  bottom  of  the  ballast  imme- 
diately under  the  rail  being  forced  about  half 
way  through  the  cinder.  On  the  other  hand, 
the  clay  beneath  the  cinder  showed  very  little 
compression  and  the  line  of  demarkation  be- 
tween the  bottom  of  the  cinder  and  the  clay 
was  quite  straight,  while  the  line  between  the 
bottom  of  the  ballast  and  the  top  of  the  cinder 
was  very  much  depressed  under  each  tie. 

The  test  showed  conclusively  that  a  depth  of 
8  ins.  of  standard  trap  rock  ballast,  when  laid 
on  the  usual  roadbed  material,  was  not  suffi- 
cient to  distribute  the  weight  carried  by  the 
ties  uniformly  over  the  roadbed. 

The  results  in  the  third  box  showed,  how- 
ever, that  if  12  ins.  of  permeable  material, 
such  as  soft  coal  engine  cinder,  were  used 
beneath  the  8  ins.  of  ballast,  the  distribution 
of  the  weight  over  the  roadbed  material  was 
much  better. 

The  results  of  the  first  test  led  to  the  con- 
clusion that  a  second  test  should  be  con- 
ducted to  determine  how  a  depth  of  12  ins., 
18  ins.  and  24  ins.  of  trap  rock  ballast  under 
the  ties  would  behave. 

The  experience  gained  from  the  first  test 
suggested  that  better  results  would  be  ob- 
tained by  using  sandy  loam  beneath  the  ballast 
rather  than  yellow  clay,  because  the  first  test 
showed  that  the  sandy  loam  was  more  com- 
pressible than  the  yellow  clay  and  that  the  line 
dividing  the  ballast  and  the  loam  was  easier 
to  study  than  the  line  dividing  the  ballast  and 
the  clay. 

test  no.  2. 

The  boxes  were  again  filled,  No.  1  box 
having  12  ins.  of  trap  rock  ballast  beneath 
the  tie,  with  26  ins.  of  loam  underneath  it; 
box  No.  2  having  18  ins.  of  ballast  under  the 
tie,  with  19  ins.  of  loam  beneath  it ;  and  box 
No.  3  having  24  ins.  of  ballast  under  the  tie, 
with  14  ins.  of  loam  beneath  it 

The-  car  was  started  running  on  April  18, 
1909,  and  practically  the  same  method  was 
pursued  as  in  test  No.  1  already  described. 
During  the  test,  water  equivalent  to  11%  ins. 
of  rainfall  was  applied.  After  the  car  had 
made  49,932  round  trips,  it  was  stopped  on 
June  15,  1909,  because  the  track  over  the 
boxes  settled  very  slowly, 

An  inspection  of  the  boxes  clearly  showed 
that  in  box  No.  1,  having  12  ins.  of  ballast 
beneath  the  tie,  the  lower  surface  of  the  bal- 
last had  been  compressed  a  considerable  dis- 
tarce  into  the  loam,  and  that  the  line  dividing 
the  two  was  far  from  straight,  there  being  a 
considerable  depression  in  the  line  beneath 
each  tie,  especially  under  the  rail. 

In  box  No.  2,  where  there  were  18  ins.  of 
ballast  originally  under  the  tie,  the  ballast 
bad  not  been  driven  so  far  down  into  the 
loam     and     the     dividing    line     was  much 

straighter, 

In  box  No.  3,  having  21  ins.  of  standard 
trap  rock  ballast  beneath  the  tie,  the  amount 
of  ballast  settlement  was  still  less  and  the  line 

between  it  and  the  loam  quite  straight 

\  Iter  a  careful  consideration  of  the  data 
presented  by  the  second  test,  the  conclusion 
seems  inevitable  that  with  standard  stone  bal 
last  nothing  less  than  21  ins.  beneath  the  tie 
will  distribute  the  weight  of  the  load  uniform- 
l\    over   the   sub  made   or   roadbed.     (hi  the 
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other  hand,  test  No.  1  had  shown  that  a  depth 
of  8  ins.  of  stone  and  12  ins.  of  cinder  gave 
apparently  fair  results  in  distributing  the 
weight  upon  the  sub-grade. 

test  no.  3. 

It  was  therefore  decided  to  fill  No.  1  box 
with  24  ins.  of  cinder  beneath  the  ties  and. 
12  ins.  of  loam  below  that ;  No.  2  box  and  No. 
3  box  the  same ;  to  run  a  number  of  trips 
over  each  box  and  then  remove  from  No.  1 
box  8  ins.  of  cinder  beneath  the  tie  and  sub- 
stitute for  it  8  ins.  of  standard  trap  rock  bal- 
last ;  in  No.  2  box  to  remove  12  ins.  of  cinder 
and  substitute  for  it  12  ins.  of  ballast 
and  allow  No.  3  box  to  remain  without 
any  change  in  the  materials  and  then  run  a 
number  of  trips  over  each  box.  The  obiect 
in  running  on  the  engine  cinder  before  putting 
in  the  stone  ballast  was  to  compact  it  in  a 
similar  manner  to  actual  service  conditions 
when  the  track  is  first  ballasted  with  engine 
cinder  and  later  raised  out  of  the  cinder  upon 
standard  stone  ballast. 

No.  3  test  was  started  on  June  28,  1909,  and 
when  the  car  had  made  45,500  round  trips  it 
was  stopped  and  the  cinder  removed  and  stone 
ballast  put  in  boxes  Nos.  1  and  2,  as  de- 
scribed above.  The  car  was  then  started  and 
40,100  round  trips  were  made,  water  being  ap- 
plied at  a  rate  equivalent  to  about  V2  in.  of 
rainfall  per  day  until  a  total  of  15%  ins.  had 
been  sprinkled  over  each  box. 

In  the  previous  tests  it  had  been  noted  that 
the  water  found  its  way  through  the  stone 
ballast  to  the  top  of  the  clay  or  loam  beneath 
it  and  there  collected  and  ran  through  the 
cracks  between  the  planks.  In  making  the 
third  test  a  new  feature  was  introduced  in 
one  of  the  boxes  by  placing  therein,  on  toi 
of  the  loam,  beneath  the  24  ins.  of  cinder,  two 
pieces  of  iron  pipe  perforated  with  many 
holes.  Each  piece  of  pipe  sloped  from  the 
center  of  the  box  outward  to  the  ends  of  the 
box,  a  slot  being  made  in  each  end  of  the 
box  opposite  the  end  of  the  pipe,  so  that  it 
could  be  watched. 

When  the  test  was  started,  on  June  28, 
1909,  water  equivalent  to  %  in.  of  rainfall  was 
applied  daily.  This  was  in  progress  for  nine 
days,  until  water  equivalent  to  a  total  rainfall 
of  4%  ins.  had  been  sprinkled  on  box  No.  3 
before  any  moisture  apneared  at  the  ends  of 
the  iron  pipe,  and  then  only  a  very  small 
quantity  of  slime  began  to  ooze  out  at  the 
ends.  At  no  time  during  the  test  did  water 
run  freely  from  the  ends  of  these  pipes.  This 
was  considered  a  very  significant  fact,  inas- 
much as  it  showed  the  ability  of  engine  cinders 
to  absorb  and  dissipate  a  large  amount  of 
water  falling  upon  it  before  the  water  was 
able  to  reach  the  sub-grade  in  sufficient  quan- 
tities to  do  much  damage  by  saturating  it. 
During  the  experiments  the  pipes  were  care- 
fullv  watched  and  kept  clean  from  the  inside, 
so  that  any  water  reaching  them  could  be 
observed. 

On  Aug.  6,  1909,  after  85,600  round  trips 
had  been  made  and  water  equivalent  to  15% 
ins.  of  rainfall  had  been  sprinkled  on  each 
of  the  boxes  they  were  opened.  A  study  of 
the  sections  and  photographs  as  to  the  line 
separating  the  engine  cinder  and  the  loam, 
showed  that  in  box  No.  3  where  cinder  was 
continued  through  the  entire  test  and  no  stone 
ballast  substituted,  the  line  between  the  cinder 
and  the  loam  was  the  straightest  or  best, 
showing  the  least  amount  of  cupping,  and 
that  the  line  between  the  cinder  and  the  loj.m 
in  boxes  Nos.  1  and  2  left  very  little  to  choose 
between  them,  with  a  difference,  we  think, 
slightly  in  favor  of  box  No.  2.  At  the  same 
t;me  it  should  be  clearly  noted  that  the  sec- 
tions taken  at  right  angles  to  the  track  show 
the  ties  bent  more  in  box  No.  3  than  they  did 
in  either  boxes  No.  1  or  No.  2,  due  to  the 
fact  that  engine  cinder  is  more  compressible 
than  broken  trap  rock. 

A  study  of  the  lines  of  demarkation.  be- 
tween the  trap  rock  ballast  and  engine  cinder 
■r  boxes  Nos.  1  and  2,  develops  that  there 
was  less  deformation  or  cupping  of  the  cinder 
heneath  the  ties  where  the  depth  of  store  bal- 
last had  originally  been  12  ins.  in  box  No.  2 
"ban  where  8  ins.  in  box  No.  1. 


TEST  NO.  4. 

It  was  determined  upon  the  conclusion  of 
test  No.  3  that  it  would  be  well  to  test  two 
other  materials  available  for  use  as  sub-bal- 
last, namely,  granulated  slag  and  gravel,  to 
see  how  they  would  compare  with  engine  cin 
der  under  similar  conditions.  Therefore  test 
No.  4  was  started,  boxes  Nos.  1  and  2  having 
24  ins.  of  granulated  slag  under  the  ties  and 
12  ins.  of  loam  beneath  that;  box  No.  3  having 
24  ins.  of  a  sandy  New  Jersey  gravel  pro- 
cured along  the  Bonhampton  Branch  of  the 
New  York  Division.  After  the  boxes  were 
filled  practically  the  same  method  was  pur- 
sued as  in  test  No.  3.  It  was  noted  that  the 
compressibility  of  gravel  was  about  equal  to 
that  of  engine  cinder,  while  that  of  granu- 
lated slag  was  much  greater. 

After  45,561  round  trips  had  been  made  by 
the  car,  boxes  Nos.  1  and  2,  respectively,  had 
8  ins.  and  12  ins.  of  trap  rock  ballast  put  ; 
beneath  the  ties  and  on  top  of  the  granulated 
slag,  while  box  No.  3  had  12  ins.  of  standard 
trap  rock  ballast  put  in  on  top  of  the  travel. 
The  car  was  again  started  and  run  for  40,060 
round  trips. 

After  a  total  of  85,621  round  trips  had  been 
made  and  water  equivalent  to  14  ins.  of  rain- 
fall had  been  sprinkled  over  each  box,  the  car 
was  stoped  on  Dec.  3,  1909,  the  boxes  opened, 
sections  measured  and  photographs  taken,  as 
before  described. 

This  test  developed  the  superiority  of  gravel 
when  used  for  sub-ballast,  as  compared  with 
granulated  slag,  the  granulated  slag  being 
much  more  compressible  and  unstable  than 
the  gravel.  There  was  little  difference,  how- 
ever, in  the  line  dividing  the  slag  and  the 
loam,  and  the  gravel  and  the  loam.  This  would 
seem  to  indicate  that  neither  material  had 
much  advantage  over  the  other  in  distributing 
the  pressure  upon  the  loam.  A  further  studv 
of  this  line  showed  that  in  box  No.  2,  where, 
during  the  latter  half  if  the  test,  there  were 
12  ins.  of  trap  rock  ballast  beneath  the  tie, 
the  line  between  the  slag  and  the  loam  was  a 
trifle  better  than  where  there  were  only  8  ins. 
beneath  the  tie  in  box  No.  1. 

An  inspection  of  the  line,  dividing  the  tran 
rock  ballast  and  slag  in  boxes  Nos.  1  and  2, 
and  the  ballast  and  the  gravel  in  box  No.  3. 
showed  that  there  was  more  cupping  or  de- 
formation where  the  ballast  was  only  8  ins. 
deep  beneath  the  tie  on  top  of  the  slag  than 
where  it  was  12  ins.  deep  beneath  the  tip  on 
top  of  the  slag  or  gravel. 

Further,  the  line  in  box  No.  3,  between  the 
trap  rock  ballast  and  the  gravel,  was  still 
better  than  between  the  stone  ballast  and  the 
slag  in  box  No.  2.  This  is  also  confirmed  by 
an  inspection  of  the  sections  taken  at  ri"' 
angles  to  the  track. 

TEST  no.  5. 

The  data  obtained  from  all  of  the  tests  uo 
to  this  point  indicate  that  the  greater  the  depth 
of  trap  rock  ballast,  beneath  the  tie,  at  least 
to  a  depth  of  24  ins.  the  less  deformation  there 
is  in  the  line  dividing  the  trap  rock  ballast 
and  the  material  directly  beneath  it,  the  best 
results  in  this  respect  having  been  shown  with 
a  depth  of  24  ins.  of  trap  rock  ballast  beneath 
the  tie  in  box  No.  3  of  the  second  test.  This 
brought  forward  the  proposition  whether  it 
would  be  possible,  by  a  combination  of  trap 
rock  ballast  and  engine  cinder,  having  a  total 
depth  of  24  ins.  to  get  as  good  a  distribution 
of  weight  or  pressure  on  the  loam  as  was  ob- 
tained by  a  depth  of  24  ins.  of  standard  trap 
rock  ballast  alone.  And,  further,  would  such 
a  combination  of  standard  trap  rock  ballast 
and  engine  cinder  show  too  much  deformation 
of  the  line  separating  the  stone  and  the  engine 
cinder  ? 

To  determine  this,  if  possible,  test  No.  5 
was  started  with  24  ins.  of  engine  cinder 
beneath  the  ties  on  top  of  13  ins.  of  loam  in 
each  box.  The  car  was  started  running  on 
May  19.  1910,  and  19,210  round  trips  made  to 
compact  the  engine  cinder  until  the  daily 
settlement  of  the  cinder  amounted  to  very 
little. 

On  June  24,  1910,  the  car  was  stopped  and 
6  ins.  of  standard  trap  rock  ballast  were 
placed  beneath  the  ties  in  box  No.  1 ;  8  ins. 
beneath  the  ties  in  box  No.  2,  and  10  ins. 
beneath  the  ties  in  box  No.  3.    The  ballast 


was  tamped  with  tamping  picks  as  in  all  the 
previous  tests.  The  car  was  run  until  a  total 
of  112,304  round  trips  had  been  made  and 
water  equivalent  to  a  rainfall  of  ISM  ins.  had 
been  sprinkled  over  each  box.  On  Aug.  2, 
1910,  the  car  was  stopped,  the  track  having, 
for  several  days  prior,  shown  very  little  set- 
tlement. 

The  fifth  test  showed  that  there  was  less 
total  settlement  in  box  No.  3,  where  the  depth 
of  the  stone  ballast  was  the  greatest,  namely, 
10  ins.  beneath  the  tie.  Also,  that  there  was 
less  deformation  or  cupping  between  the  line 
of  engine  cinder  and  the  loam,  and  between 
the  line  of  ballast  and  the  engine  cinder,  but 
the  line  between  the  engine  cinder  and  the 
loam  in  box  No.  3  was  not  as  good  as  the  line 
between  the  ballast  and  the  loam  in  box  No.  3 
of  test  No.  2,  where  there  were  24  ins.  of  trap 
rock  ballast  beneath  the  tie  and  on  top  of  the 
loam.  This  indicates  that  24  ins.  of  trap  rock 
ballast  beneath  the  tie  will  distribute  the  pres- 
sure upon  the  sub-grade  more  uniformly  than 
a  like  depth  of  trap  rock  ballast  and  com- 
pressed engine  cinder  combined,  up  to  the 
point  where  the  layer  of  engine  cinder  has  a 
thickness  of  not  less  than  14  ins.  and  it  is  our 
opinion  that  any  layer  of  engine  cinder,  having 
a  less  depth  than  14  ins.  would  be  sufficient  to 
produce  the  results  desired  by  the  use  of  en- 
gine cinder,  viz.,  a  layer  of  material  beneath 
the  stone  ballast  which  will  absorb,  lead  off 
and  dissipate  water  falling  upon  the  track 
before  it  can  reach  the  roadbed  proper  in  suffi- 
cient quantities  to  be  injurious. 

A  depth  of  24  ins.  of  standard  trap  rock 
ballast,  beneath  which  is  an  additional  layer 
or  mat,  24  ins.  thick,  of  good  permeable  ma- 
terial, will  place  our  sub-grade  at  a  depth 
below  the  average  frost  line  obtaining  in  the 
latitude  in  which  the  greater  part  of  our 
system  is  located,  thereby  eliminating  the 
trouble  due  to  the  action  "of  the  frost  upon 
the  roadbed  and  track. 

Since  the  amount  of  wear  and  tear  imposed 
on  the  experimental  track  and  sub-soil  during 
the  various  tests  was  very  small  compared  with 
that  to  which  our  main  line  tracks  are  sub- 
jected under  service  conditions,  your  Commit- 
tee recommends  the  use  of  24  ins.  of  stone 
ballast  underneath  the  ties  to  meet  satisfac- 
torily the  conditions  that  exist  today  and 
which  will  probably  become  more  severe  as 
time  goes  on,  and  that  in  addition  to  the  24 
ins.  of  trap  rock  ballast  beneath  the  ties,  there 
should  be  provided  a  layer  of  engine  cinder, 
gravel  or  an  equivalent,  to  act  as  an  absorbent 
mat  to  promptly  and  properly  dispose  of  the 
water  falling  on  the  track  in  such  a  manner 
as  to  prevent  its  softening  the  roadbed  ma- 
terial. Where  the  material  forming  the  road- 
bed is  of  poor  quality,  the  mat  of  engine 
cinder  or  gravel  will  also  prove  advantageous 
to  prevent  its  working  up  into  the  ballast, 
thus  shutting  off  drainage. 


Tracklaying  by  Machine  With  Treated 
Ties. — It  is  difficult  to  lay  track  with  a 
track  laying  machine  when  treated  ties  are 
used.  A  report  on  this  work  by  E.  E.  Roos, 
Superintendent  of  Track  on  the  Pecos  & 
Northern  Texas  Ry„  states  that  in  using  ties 
right  from  the  treating  plant,  the  dripping  oil 
made  them  slip  badly  when  carried  forward 
on  the  rails.  As  the  carrier  for  the  ties  is 
above  the  carrier  for  the  rails  the  oil  dripping 
on  the  rails  gets  them  in  a  greasy  condition, 
making  it  hard  for  the  machine  to  grip  the 
rails  and  frequently  breaking  the  driving  chain. 
Furthermore,  special  joints  were  used  in  this 
case  and  the  machine  would  rot  handle  any- 
thing but  straight  angle  bars.  The  report 
further  states  that,  for  use  with  straight  angle 
bars  and  untreated  ties,  the  machine  is  a 
money  saver. 


The  high  steam  shovel  record  for  the 
month  of  June  on  the  Panama  Canal  was 
made  by  shovel  No.  207.  working  24  days  in 
the  Cuiebra  district,  which  excavated  49.409 
cu.  yds  of  rock  and  earth.  The  second  best 
record  for  the  month  was  made  by  shovel  No. 
219,  working  26  days  in  the  Cuiebra  district, 
which  excavated  49,172  cu.  yds.  of  rock  and 
earth. 


I/O 


N  G 


EEKING    &  CONTRACTING 


Vol.  XXXVI.    No.  6. 


GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


Graphic  Determination  of  Cost  of  Al- 
ternate Proposed  Drainage 
Systems.* 

The  installation  of  a  drainage  system  and 
the  fixing  of  its  capacity  is  a  matter  of  econo- 
mics as  well  as  engineering,  for  the  homely 
question  "Will  it  pay?"  is  the  true  criterion 
by  which  to  judge  the  merit  of  any  project. 


one  grade  will  be  the  corresponding  abscissae. 

Such  a  curve  is  shown  in  Fig.  1,  the  ordi- 
nates  are  the  costs  in  dollars  per  lineal  foot 
of  drains  whose  capacities  in  cubic  feet  per 
second  on  a  grade  of  1  ft.  in  1.000  ft.  are 
the  respective  abscissae.  The  costs  were  cal- 
culated from  a  series  of  concrete  sewer  sec- 
tions using  the  prices  of  material  and  labor 
in  the  vicinity  of  New  York  city  and  nat- 
urally would  not  hold  for  dissimilar  sewer 
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-Relation  of  Cost  and  Capacity  of  Concrete  Storm  Water  Drain  on  Grade  of  1  in 
1000  in  New  York  City. 


It  is  especially  desirable  when  planning  for 
drainage  to  determine  the  proportionate  costs 
of  systems  of  different  capacities  in  order  to 
judge  whether  the  drains  should  be  built  large 
enough  to  remove  all  rainfalls  without  being 
surcharged  or  whether  expenses  should  be  cut 
down  by  building  them  smaller  and  conse- 
quently apt  to  be  flooded  more  or  less  fre- 
quently. Evidently  the  actual  design  of  systems 
of  different  capacities  in  order  to  predict  their 
cost  would  involve  considerable  labor  and  any 
method  that  will  obviate  the  necessity  of  en- 
tering into  the  details  of  design  will  prove 
extremelv  helpful. 

It  is  such  a  method  that  I  intend  to  set 
forth  ;  one  whereby  the  cost  of  draining  any 
district  may  be  approximated  without  act- 
uallv  designing  a  system  of  drains.  Naturally 
no  account  can  be  taken  of  any  special  pe- 
culiarities or  difficulties  of  construction;  nei- 
ther is  it  my  intention  to  enter  into  any  dis- 
cussion of  the  costs  of  various  classes  of 
drain  construction,  for  that  is  too  long  a 
storv,  but  it  will  be  assumed  that  the  costs 
of  drains  of  various  diameters  under  the  av- 
erage local  conditions  are  known  or  that  suf- 
ficient data  to  determine  them  are  available. 

The  total  cost  of  any  drain  may  then  be 
considered  as  a  function  on  the  length  and 
diameter,  but.  as  the  diameter  is  dependent 
upon  the  grade  of  the  drain  and  the  required 
capacity  the  function  really  involves  three 
variables:  length,  grade  and  capacity.  The 
relations  of  two  of  these  can  be  expressed 
quite  simply;  the  cost  will  vary  directly  with 
the  length  and  the  capacity  will  vary  in- 
versely as  the  square  root  of  the  grade,  but, 
the  relation  of  cost  to  capacity  is  exceedingly 
complex.  In  the  first  place  the  cost  is  deter- 
mined in  no  simple  manner  by  the  diameter 
and  in  the  second  the  diameter  determines 
the  capacity  in  an  extremely  complex  fashion, 
as  those  who  are  familiar  with  Kutter's  for- 
mula know. 

Il  iv  therefore,  hopeless  t<>  try  to  find  any 
algebraic  expression  that  will  represent  the 
dependency    of    cosl    upon    capacity    and  a 

graphical  method  must  be  employed.  This 

can  easily  be  done  by  constructing  a  curve, 
the  ordinatei  Of  which  will  be  the  cost  per 
Uneal  f"";  "f  drains  whose  capacity  on  some 
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sections  or  even  similar  sections  in  other  lo- 
calities. From  such  a  curve  the  cost  of  car- 
rying the  water  on  any  grade  can  be  obtained 
by  simply  converting  the  given  discharge  to 
the  corresponding  discharge  on  the  grade  to 
which  the  prices  on  the  curb  refer.  For  in- 
stance the  cost  of  carrying  1,000  cu.  ft.  per 
second  on  a  grade  of  4  ft.  in  1,000  ft.  would 
be  equivalent  to  the  cost  shown  on  the  dia- 
gram for  carrying 
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500  cu.  ft.  per  second. 


The  value  of  such  a  cost  curve  is  that  it 
renders  possible  the  determination  of  the  cost 
of  a  large  drain  whose  capacity  steps  up  as 
it  lengthens  without  necessarily  establishing 
the  lengths  and  diameters  of  its  sections  and 
calculating  the  cost  of  each  separately.  It  is 
evident  that  such  a  drain  is  approximately 
funnel  shape,  but,  instead  of  a  gradual  and 
constant  transition  from  a  small  to  a  large 
diameter  the  changes  of  size  are  abrupt. 
Therefore  the  cost  of  such  a  drain  would  be 
approximately  the  same  as  a  theoretical  fun- 
nel shaped  one  of  the  same  average  diameter. 


cost  shown  at  200  cu.  ft.  per  second  on  this 
curve  is  $16  and  therefore  the  total  cost  will 
be  3,000  times  $16,  or  $48,000.  One  point  to 
be  noted  in  this  connection  is  that  the  curve 
of  average  costs  as  drawn,  represents  the 
average  cost  from  the  smallest  capacity 
shown.  Clearly  if  the  capacity  of  the  sewer 
at  its  beginning  is  larger  than  this,  the  curve 
cannot  be  used  directly,  but  must  be  employed 
to  determine  the  average  of  the  ordinates  on. 
the  original  cost  curve  between  the  capacity 
of  the  drain  at  its  beginning  and  ending.  If 
the  average  grade  of  the  drain  had  been  other 
than  one  in  one  thousand,  the  discharge  of 
200  cu.  ft.  per  second  would  have  to  be  con- 
verted to  an  equivalent  discharge  on  the  grade 
of  one  in  one  thousand  as  has  been  before 
described. 

This  method  is  suitable  then,  when  the  ca- 
pacity of  the  drain  is  uniformly  increased. 
This  is  practically  the  case  when  the  territory 
drained  is  approximately  proportional  to  the 
length  of  the  sewer  and  the  runoff  propor- 
tional to  the  area,  which  latter  assumption 
has  been  shown  to  be  the  best  for  designing 
drainage  systems  of  limited  capacity,  but,  it 
will  not  give  good  results  when  the  runoff 
from  small  areas  is  considered  to  be  propor- 
tionately higher  than  the  runoff  from  large 
areas  because  then  the  capacity  of  the  drain 
at  its  upper  end  is  much  greater  in  propor- 
tion to  its  length  than  it  is  at  the  outlet. 

The  cost  of  such  a  drain  can  be  estimated 
by  taking  for  the  determining  discharge  not 
the  actual  discharge,  but  a  super-discharge  ob- 
tained by  multiplying  the  total  area  drained 
by  a  rate  of  runoff  which  is  the  average  of 
all  the  average  runoff  rates  that  would  be 
used  to  determine  runoff  by  the  Rational 
Method.  For  instance,  if  RR  in  Fig.  2  rep- 
resents the  rainfall  curve  of  average  rates 
such  as  the  Rational  Method  employs,  a  curve 
SD  can  be  drawn  so  that  it  will  represent  at 
every  point  the  average  value  of  the  preced- 
ing average  rainfall  rates.  The  curve  SI? 
can  then  be  used  to  determine  the  super-dis- 
charge for  cost  calculation  in  the  same  man- 
ner that  the  rainfall  curve  of  average  rates 
is  used  to  determine  the  actual  discharge. 

The  accuracy  of  the  costs  arrived  at  de- 
pends upon  how  closely  the  area  approximates 
the  tacitly  assumed  conditions  that  the  area 
drained  is  proportional  to  the  length  of  the 
sewer  at  all  points  and  that  the  time  of  con- 
centration is  proportional  to  the  area.  Al- 
though these  conditions  are  never  exactly  ful- 
filled the  approximation  is  near  enough  for 
all  practical  purposes,  and  it  is  surprising  how 
closely  the  results  will  agree  with  the  cost  as 
determined  by  fixing  the  sizes  of  the  drain 
and  summing  up  the  cost  of  the  separate 
sizes.    If  the  area  is  so  shaped  that  the  sewer 
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Fig.  2 — Curve  of  Super-Discharge  for  Cost  Calculation. 
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example  :     I  f  the  capacity  of 

ft.  long  with  an  average  grade 
one  thousand  increases  uniformly 

ft.  per  second  at   the  outlet  the 


;<   i rain 
of  one 
to  200 
average 

nist  per  ft.  will  be  the  average  of  the  ordi- 
nates on  the  cost  curve  up  to  200  cu.  ft.  per 
second  This  can  lie  found  from  the  lower 
curve  on  the  diagram,  for  it  is  drawn  to  rep 
i,  .ni  at  every  point  the  average  value  of  the 
preceding  ordinates  on  the  cost  curve.  The 


palpably  does  not  drain  equal  portions  with 
equal  lengths  it  may  be  split  up  into  sections 

where  this  condition  will  lie  more  nearly  true 
and  closer  final  results  achieved  by  consider- 
ing each  section  separately. 

It  is  now  evident  that  the  cost  of  any  sys 
tern  of  drains  ma\  be  obtained  without  actual 
design.     The  first  step  is  to  lay  out  the  lines 
the  sewers  ;>rc  to  follow.    The  small  laterals 
will  of  course  be  pipe  sewers  and  as  their  size- 
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is  usually  governed  not  so  much  by  the 
amount  of  water  to  be  carried  as  other  con- 
siderations, their  capacity  will  remain  uni- 
form throughout  and  their  cost  may  be  easily 
arrived  at.  The  drainage  area  of  each  trunk 
sewer  should  now  be  determined  together  with 
the  length  of  the  sewer  and  the  available 
amount  of  hydraulic  grade.  The  time  length 
of  each  drainage  area  may  then  be  approxi- 
mated and  the  super-discharge  of  actual  dis- 
charge obtained  for  fixing  the  cost  as  has 
been  described.  The  cost  of  each  trunk 
sewer  may  then  be  determined  and  the  en- 
tire cost  of  the  system  arrived  at  by  addition. 

In  order  to  find  the  cost  of  a  system  of 
greater  or  smaller  capacity  it  is  not  neces- 
sary to  go  through  the  whole  process  again, 
but  it  may  easily  be  obtained  in  the  following 
manner.  If  the  total  cost  of  the  trunks  is 
divided  by  their  total  length  the  result  will 
be  their  average  cost  per  foot,  then  by  refer- 
ring to  the  average  cost  curve  the  correspond- 
ing capacity  can  be  obtained  and  used  as  an 
index  to  establish  the  cost  of  a  larger  or 
small  system.  If,  for  instance,  the  average 
cost  of  the  trunk  sewers  is  found  to  be  $20 
per  ft.  the  corresponding  capacity  is  300  cu. 
ft.  per  sec.  by  the  average  cost  curve  in  Fig. 
1  and  by  doubling  this  capacity  and  finding 
the  corresponding  cost  we  will  have  $29.  the 
average  cost  per  foot  of  a  system  of  twice 
the  original  capacity. 

The  method  is  likewise  of  great  assistance 
in  fixing  the  most  economical  run  of  the 
sewers  as  the  cost  of  following  many  differ- 
ent routes  with  the  trunks  may  be  compared 
with  but  a  slight  expenditure  of  time ;  though 
naturally  a  number  of  important  elements, 
such  as  depth  of  cut,  character  of  soils,  etc., 
would  have  to  be  allowed  for  separately. 

The  design  of  a  drainage  system  is  by  no 
means  a  simple  matter  if  conscientiously  ac- 
complished. It  is  in  fact  so  complex  and 
so  ill-adapted  to  the  use  of  rigid  rules  that 
many  are  prone  to  jump  at  the  conclusion 
that  almost  any  amount  of  latitude  in  fixing 
the  sizes  of  drains  is  permissible,  and  as  a 
consequence  the  subject  does  not  receive  the 
serious  study  that  it  should.  This  attitude  is 
difficult  to  overcome  particularly  as  the  re- 
sult of  defective  design  is,  as  a  rule,  only  an 
economic  loss  that  is  hard  to  prove  and  prob- 
ably never  realized  by  those  on  whom  it  falls. 
It  is  to  be  hoped — nay,  it  is  not  to  be  doubted, 
for  conservation  is  becoming  a  watchword, 
that  engineers  will  come  to  realize,  and  realiz- 
ing prevent  this  economic  waste. 


Lake  Superior  Mining  Institute — The  six- 
teenth annual  meeting  of  the  Lake  Superior 
Mining  Institute  Aug.  22-24,  1911,  is  to  begin 
at  Crystal  Falls,  where  the  first  day  will  be 
spent  in  a  visit  to  the  Hollister  mine  and  an 
evening  session  at  the  Court  House.  The  next 
day  will  be  spent  on  a  tour  to  the  Iron  River 
district,  with  a  session  in  the  evening  at  the 
Iron  River  Opera  House.  The  party  will  leave 
Iron  River  on  the  24th  to  visit  various  Dick- 
inson County  points  of  interest.  Besides  a 
number  of  mines,  where  features  of  interest 
are  presented,  the  hydroelectric  plant  at  Stur- 
geon Falls  and  the  dam  under  construction  at 
Twin  Falls,  will  be  visited.  The  following  is 
a  partial  list  of  papers  to  be  presented  at  the 
meeting : 

Accidents  in  the  Transportation,  Storage  and 
Use  of  Explosives,  by  Charles  S.  Hurter, 
Duluth.  Some  Safety  Devices  of  the  Oliver 
Iron  Mining  Company,  by  Alexander  M.  Gow, 
Duluth.  Tobih  Mine  Sub.  and  Caving 
System,  by  Fred  C.  Roberts,  Crystal  Falls, 
Mich.  Top  Slicing  and  Caving  System  in 
Stambaugh  District,  by  W.  A.  MacEachron, 
Iron  River,  Mich.  Square  Set  Mining,  by 
Floyd  H>.  Burr,  Vulcan,  Mich.  Check  System 
of  Time  Keeping,  by  James  D.  Vivian,  Crystal 
Falls,  Mich.  Boiler  Setting  and  Coal  Handling, 
by  J.  S.  Jacka,  Crystal  Falls.  Electrical  Opera- 
tion of  Plants  of  Penn.  Iron  Mining  Co.,  by 
Frank  H.  Armstrong.  Vulcan.  Mich.  Social 
Surroundings  of  the  Mine  Employe,  by  Charles 
E.  Lawrence,  Iron  Mountain.  Mich.  A  Dia- 
mond Core  Drill  Section  of  the  Mesabi  Rocks 
— No.  IV..  by  N.  H.  Winchell,  Minneapolis, 
Minn.  Block  Caving  on  the  Menominee 
Range,  to  be  assigned.    Surveying  and  Samp- 


ling Diamond  Drill  Holes,  by  Edwin  E.  White, 
Ishpiming.  The  Relation  of  Mining  Interests 
to  the  Prevention  of  Forest  Fires,  by  Thomas 
B.  Wvman,  Secretary  Forester,  Munising, 
Mich. 

Mr.  A.  J.  Yungbluth  is  Secretary  of  the 
Institute,  Ishpiming,  Mich. 


A  Continuous  Electric  Blue  Printing 
Machine. 

The  accompanying  illustration  shows  a  new 
blue  printing  machine  which  has  recently  been 
placed  upon  the  market  by  the  Revolute  Ma- 
chine Co.,  of  New  York  City.  The  machine 
is  built  for  speed  in  blue  printing  and  em- 
bodies the  principle  of  the  revolving  glass 
cylinder  carrying  the  tracings  and  blueprint 
paper  before  six  arc  lamps  placed  in  a  re- 
flector. The  contact  between  the  tracing  and 
paper  is  secured  by  means  of  38  narrow  belts 
placed  side  by  side,  wrapped  around  a  cylin- 
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Continuous  Blue  Printing  Machine. 

der  of  small  diameter.  The  motor  for  op- 
erating is  1/4  h.  p.  of  the  enclosed  type.  The 
speed  gear  consists  of  a  leather-shod  wheel 
operating  between  two  iron  discs.  The  mo- 
tor drives  one  disc  and  the  speed  of  the  sec- 
ond disc  is  determined  by  the  position  of  the 
leather-shod  wheel,  the  latter  being  controlled 
by  a  lever  so  that  the  speed  can  be  instantly 
changed  to  any  desired  rate  shown  on  the 
quadrant.  The  machine,  when  using  six 
lamps  at  10  amperes  on  direct  current  of  220 
volts,  will  print  the  rapid  electric  papers 
through  new  tracings  at  20  linear  feet  per 
minute.  The  machine  is  made  in  one  size, 
using  paper  up  to  57  ins.  in  width.  As  the 
process  is  continuous  the  prints  can  be  made 
any  length  desired. 


Revision  of  Estimates — Panama  Excava- 
tion.— Additional  breaks  in  the  banks  of 
Culebra  Cut  have  caused  the  Central  Division 
to  revise  its  estimate  of  excavation  yet  to  be 
done  in  that  section  of  the  canal  by  adding 
5.257,281  cu.  yds.  From  the  first  of  the  fiscal 
year  therefore  the  amount  of  excavation  es- 
timated for  the  cut  is  as  follows : 

Cu.  yds. 

Excavated  to  July  1,  1911  65,514,865 

To  be  excavated  23,929,140 

Total   89,444,005 

The  estimate  of  December,  1908,  for  exca- 
vation in  Culebra  Cut  was  78,042,29.5  cu.  yds., 
and  on  July  1,  1910,  there  were  added 
•5,467,150  cu.  yds.  to  allow  for  slides  and 
1,005,938  cu.  yds.  to  cover  breaking  beyond  the 
slope  line,  below  the  berm  at  95  ft.  above  sea 
level. 

The  addition  of  5.257,281  cu.  yds.  for  slides, 
on  account  of  developments  during  the  past 
year,  will  not  affect  the  total  cost  as  estimated 
in  December,  1908,  nor  the  estimated  time  of 
completion.  The  cost  per  cubic  yard  was  esti- 
mated in  December,  1908,  as  98  cts.,  and  the 
most  recent  cost  statement,  that  for  the  quar- 
ter ending  March  31,  shows  a  cost  per  cubic 
yard  for  that  quarter  of  56.92  cts.  and  a  cost 
per  cubic  yard  for  the  whole  period — May, 
1904,  to  March  31,  1911— of  88.01  cts.  It  was 
believed  when  the  estimate  of  1908  was  made 
that  the  excavation  in  Culebra  Cut  could  not 
continue  for  more  than  a  year  at  the  rate  then 


established.  This  rate  has  not  only  been 
maintained,  but  it  has  been  increased,  owing 
to  increased  efficiency  in  the  working  force. 

There  remained  to  be  excavated  from  slides 
on  July  1,  1911,5,868,120  cu.  yds.  and  10,757,658 
cu.  yds.  had  been  excavated  from  this  source. 

Of  the  excavation  still  remaining,  that  from 
slides  represents  therefore  25  per  cent.  In  the 
fiscal  year  the  excavation  from  this  source 
amounted  to  4,879,378  cu.  yds. 

The  largest  of  the  slides  are  those  at  Culebra, 
on  both  east  and  west  banks,  and  the  well 
known  Cucaracha  slide,  on  the  east  bank  im- 
mediately south  of  Gold  Hill.  This  last  ap- 
pears to  be  nearly  exhausted.  For  two  months 
the  berm  at  95  ft.  above  sea  level  has  been  es- 
tablished in  front  of  it,  and  the  only  move- 
ment noticeable  is  a  small  amount  of  mud  car- 
ried down  by  the  rains.  There  is  none  of  the 
movement  that  for  so  long  carried  a  whole 
section  of  the  bank  irresistibly  towards  the 
prism,  sweeping  away  construction  tracks  and 
pushing  steam  shovels  before  it. 

At  Culebra  the  plan  of  excavating  the  mov- 
ing banks  from  the  top  of  the  slope  has  been 
in  execution  since  January,  the  result  being 
to  remove  the  material  before  it  slides  into  the 
cut  and  interferes  with  drainage  ditches  and 
construction  tracks,  and  also  to  lighten  the 
mass,  so  that  it  will  be  less  likely  to  slide. 

The  total  amount  of  material  remaining  in 
the  slides  in  Culebra  Cut  represents  about 
three  and  one-half  times  the  excavation  from 
that  section  during  the  month  of  June. 


Testing  Methods  of  Revetting  in  Culebra 
Cut. — Four  tests  are  being  made  at  Con- 
tractor's Hill,  in  Culebra  Cut,  to  determine 
the  most  economical  and  effective  method  of 
concrete  revetment.  The  first  method  is  to 
place  rail  against  the  side  of  the  soft  rock  on 
3- ft.  centers,  covering  a  space  about  20  ft. 
broad,  and  then  cover  the  rail  with  concrete. 
The  second  method  is  to  place  1  in.  sq.  rods,  2 
ft.  6  ins.  long,  in  the  soft  rock  on  3-ft.  centers, 
and  to  anchor  the  revetment  of  concrete  to 
the  rock  by  these  rods.  The  third  is  to  place 
the  concrete  against  the  rock  in  forms,  but 
without  puddling  it  to  make  a  smooth  surface, 
and  then  to  finish  the  surface  with  the  cem- 
ent gun,  this  method  to  use  neither  reinforce- 
ment nor  anchorages.  The  fourth  method  is 
to  continue  with  the  work  of  coating  the  soft 
rock  by  means  of  the  cement  gun. 

The  purpose  is  to  determine  the  kind  of 
protection  to  use  in  covering  the  decomposing 
rock  below  the  95-ft.  level  in  Contractor's 
Hill  and  at  other  points  along  the  canal.  * 
Chagres  River  gravel,  which  is  mixed  with 
sand  in  proper  proportion,  and  1  bbl.  of  cem- 
ent to  the  cubic  yard  of  material,  are  used  in 
making  the  concrete. 


LETTERS  TO  THE  EDITOR. 

Specifications  for  Large  Drainage 
Ditches. 

Sirs:  Your  issue  of  July  5th,  on  page  21,  has 
a  copy  of  specifications  for  drainage  ditches 
suggested  by  the  Office  of  Experiments  Stations, 
Department  of  Agriculture.  This  article  will 
have  much  prestige  with  young  engineers,  and 
I  wish  to  offer  some  suggestions  or  criticisms 
from  the  contractors  viewpoint. 

The  main  purpose  of  the  specifications  should 
be  to  obtain  satisfactory  results  at  a  minimum 
cost.  To  do  this  the  construction  specifications 
should  be  adapted  to  the  circumstances  and 
conditions  under  which  the  work  is  to  be  done, 
and  the  means  and  machinery  applicable  to  the- 
work. 

Open  ditches  are  subject  to  deterioration  by 
the  effect  of  frost,  rains,  erosion,  growth  of 
plants,  usage  by  animals  and  other  causes, 
and  therefore,  it  would  seem  that  the  better 
plans  would  be  to  spend  the  amount  applied  on 
nicely  finishing  a  ditch  in  the  construction  of 
a  larger  ditch  without  the  finish.  I  am  sure 
this  applies  to  all  loose  or  sandy  soils,  where 
side  slopes  will  stand  at  1%  to  1  or  2  to  1.  In> 
harder  material  where  side  slopes  will  stand  at 
%  to  1  or  1  to  1  it  might  not  be  so  important. 
In  the  timbered  districts,  open  ditches  are 
generally  constructed  with  dredges  and  the  con^ 
tractor's  experience  proves  that  it  is  best  to 
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use  a  heavy  machine,  and  that  the  heavy  ma- 
chine will  construct  a  mile  of  large  ditch  (28  ft. 
wide  and  8  ft.  deep)  at  about  the  same  cost  that 
a  smaller  machine  will  construct  a  mile  of 
smaller  ditch  say  16  ft.  wide  and  6  ft.  deep. 
Evidently  the  larger  ditch  will  prove  of  greater 
service  and  less  cost  for  maintenance. 

In  section  21  of  the  specifications  referred 
to,  it  is  suggested  that  the  stumps  should  be 
taken  out  of  the  berms  and  that  the  surface 
which  will  be  covered  by  the  waste  banks 
should  te  cleared  of  logs  and  brush  and  that 
the  stumps  should  be  cut  very  low.  I  believe 
much  of  this  is  wasteful  expense.  The  stumps 
which  are  loosened  by  the  dredge  and  so  sit- 
uated as  to  be  likely  to  get  into  the  ditch 
should  be  removed,  but  it  is  not  justifiable  to 
spend  money  on  the  area  covered  by  the  waste 
banks. 

Section  19  suggests  that  the  excavated  ma- 
terial should  be  used  for  building  road.  This 
does  not  always  seem  best.  The  material  so 
placed,  unless  very  sandy,  is  generally  of  very 
uneven  texture  and  requires  a  long  time  for 
seasoning  and  settling  and  produces  an  un- 
satisfactory road-bed.  The  drainage  effect  of 
the  ditch  frequently  develops  a  better  road  out 
of  the  natural  surface  material. 

Section  17  would  be  productive  of  trouble  for 
the  dredge  contractor,  although  it  is  right  that 
he  should  be  required  to  preserve  reference 
marks. 

Section  9  suggests  that  part  of  the  contractor's 
pay  should  be  retained  until  the  entire  work  is 
finished.  Drainage  enterprises  are  paid  for  by 
money  raised  from  bond  issues  or  assessments 
and  there  is  no  saving  to  the  Drainage  Dis- 
trict by  withholding  part  of  the  earned  money 
from  the  contractor.  The  contract  generally 
provides  that  the  contractor  is  discharged  from 
responsibility  of  maintenance  after  the  finished 
portion  of  his  work  has  been  received  by  the 
engineer. 

Withholding  a  large  percentage  of  the  con- 
tractors pay  on  a  job  is  depriving  him  for  the 
time  of  the  use  of  his  earned  profits  and  often 
more,  and  is  a  serious  burden.  My  observation 
is  that  by  paying  in  full  as  work  progresses  the 
district  will  save  more  in  the  price  of  the  work 
than  the  reservation  is  worth  for  any  other 
reason  and  that  contractors  are  much  more 
eager  to  take  jobs  where  very  little  or  none 
of  the  earnings  is  thus  reserved. 

Let  the  specifications,  and  the  requirements 
and  responsibilities  of  the  contractor  be  such 
as  to  make  the  job  simple  and  attractive.  The 
price  depends  largely  upon  the  inducements 
•  offered  to  the  contractor.  Never  insert  a  speci- 
fication which  is  not  essential  to  the  proper 
construction  of  the  work  or  which  will  add  a 
cost  in  excess  of  its  value. 

OTTO  KOCHTITZKY. 

Cape  Girardeau,  Mo.,  Aug.  2,  1911. 

Conference  for  Standardizing  Valua- 
tion Methods. 

Sirs:  Knowing  that  Engineering  and  Con- 
tracting would  be  interested  in  a  conference,  in- 
vitations for  the  same  having  recently  been  sent 
out  from  this  office  to  all  commission  bodies  in 
states  interested  in  physical  valuation,  I  take 
pleasure  in  sending  you  herewith  copv  of  these 
inv Rations,  which  is  self  explanatory: 

The.  attendance  of  a  representative  of  your 
commission  or  its  engineer  is  cordially  requested 
at  a  meeting  to  be  held  in  the  offices  of  the  Ne- 
braska Stale  Hallway  Commission  on  Tuesday, 
August  '1'A,  191  I.  Tli"'  purpose  of  this  meeting  Is 
In  discuss  and  agree  it  possible  upon  plans  for 
IIh  iiiiliia  t  ion  and  sla  nilardlzal  Ion  of  methods 
In  obtaining  a  physical  valuation  of  public  serv- 
ice properties  by  the  several  state  departments 
now  Interested  In  this  work;  also  to  arrange  for 
the  permanent  association  of  those  Individuals 
bavlng  to  dial  with  Ibis  very  Important  matter, 
If  deemed  advisable.  Much  Interest  has  already 
he. n  manifested  In  a  preliminary  suggestion 
lliul  such  eonfei  enec  be  held,  anil  It  Is  hoped 
ll,,, I  i  goodly  representation  "f  the  varloun 
state  commissions  will  be  present.  It  Is  be- 
lieved that  more  than  one  day  will  be  necessary 
10  dispose  of  the  work  contemplated 
Sincerely  yours, 


Millionth  U.  S.  Patent  Issued.— The  mil- 
lionth patent  issued  by  the  United  States 
was  announced  by  Commissioner  of  Pat- 
ents Moore  on  Aug.  5,  1911.  It  is  for  a 
puncture  proof  tire  for  automobiles  and 
other  vehicles,  depending  upon  rubber 
springs  for  its  resiliency,  and  is  the  inven- 
tion of  an  Akron,  O..  man.  So  much  inter- 
est had  been  displayed  by  the  public  in  the 
attainment  of  the'  number  1,000,000  that 
Commissioner  Moore  consented  to  an- 
nounce the  patent  ahead  of  publication  in 
the  next  issue  of  the  official  gazette  on 
Aug.  3. 

Although  the  patent  bears  the  number 
1,000,000,  it  is  really  No.  1,009,957.  Until 
1836,  when  the  present  bureau  was  organ- 
ized, patents  were  issued  without  being 
numbered.  Between  1790  and  1836,  during 
which  period  patents  were  under  control  of 
the  state  department,  9,957  were  issued. 

A  steady  growth  has  been  shown  in  in- 
ventive genius  in  the  United  States  since 
the  formation  of  the  present  bureau.  In 
1836  otdy  109  patents  were  issued,  since 
when  increases  have  been  shown  each 
year.  During  the  calendar  year  1909  32.000 
were  issued  and  in  1910  the  number  reached 
35,118.  It  is  believed  this  year  will  show 
an  even  greater  increase.  These  figures  do 
not  include  reissues. 

In  announcing  the  millionth  patent  Com- 
missioner Moore  said  no  application  had 
been  selected  to  receive  this  number.  He 
said  the  application  came  up  in  the  regular 
order  of  business,  was  numbered  and  car- 
ried through  the  regular  channels  and  was 
signed  without  ceremony.  Numerous  re- 
quests were  received  from  various  inventors 
for  this  distinction,  but  all  were  denied. 


Occurrence  of  Asphalt. — Asphalt  in  na- 
ture occurs  in  two  types,  so  far  at  least  as 
concerns  workable  deposits.  The  first  type 
embraces  the  occurrence  of  beds  of  practi- 
cally pure,  separated-out  bitumen,  such  as 
occur  in  Trinidad  and  about  the  Red  Sea. 
The  second  type  embraces  occurrences  of 
asphalt  bound  up  in  limestone  or  in  sand- 
stone, as  in  the  Simmer  pits  in  Hannover, 
Vorwhole  in  Brunswick,  Travers  in  Switzer- 
land, Ragusa,  Sicily,  and  Volga  district  in 
Russia,  etc.  Asphalt,  representing  perhaps 
a  third  type,  occurs  in  commercial  quanti- 
ties in  petroleum  and  oil  shale  deposits  and 
exudations  therefrom.  The  last  named,  as 
in  California  and  Cuba,  grades  into  the  pure 
asphalt  type  of  deposit  characteristic  of 
Trinidad.  The  oil  shale  deposits,  depend- 
ing upon  the  amount  of  asphaltic  base, 
grade  into  the  Travers  type  of  deposit. 


Lincoln,  Nab.,  J»iy  I'll 


B,  <•  until. 
Bngineer. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machnies,  tools  and 
supplies  that  they  us.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mention  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufactur- 
ers. 

Clipper  Drills.— Paper,  Sxll  ins.,  4  pp.  Loomis 
.Machine  Co.,  Tiffin,  Ohio. 

This  bulletin  illustrates  and  describes  Clipper 
drills  at  work  in  Michigan  and  Illinois  quarries 
end  gives  a  list  of  firms  where  Clipper  drills  are 
in  use. 

Nye  Pumps.  -Paper,  1x10  Ins.,  4  pp.  Nye 
Steam  I  Mini])  &  Machinery  Co.,  701  N.  Western 
A\  i  .,  Chicago. 

This  pamphlet  Illustrates  the  new  patenl  Nye 
high  pressure  sand  pump  No.  I  and  contains  a 
lei  lei  ch refilling  a  record  lest  made  by  a  pur- 
chaser. 

Centrlfunnl  Pomps.  I*n  per,  fixO  In".  <H  pp, 
Aliiergei    Pump  Co.,  1!0.-|  La  Salle  St..  (Mileage. 

Tills  catalog  Illustrates  and  deacrlbre  the  de- 
velopment ana  the  theory  of  the  AJberger  ren 
trlfugal  Humus.    The  design  and  conatrvotlrn 

of  turbine  pumps  are  given  with  diSCUSSlOn  M 
to  application  for  Irrigation  ami  other  pur- 
pews     Spied  and  e.'llcn  ney  curves  are  given. 


Blue  Print  Files— Paper,  414x6%  ins.,  16  pp. 
lawman  &  Erbe  Mfg\  Co.,  Rochester,  N.  Y. 

This  booklet  describes  a  vertical  filing  cabi- 
net for  blue  prints,  rough  drawings  and 
sketches.  The  booklet  is  completely  illustrated, 
describing  the  method  of  handling  the  cabinet 
and  filing  the  prints. 

Dump  Wagons.— Paper,  8y2x8  ins.,  24  pp.  Eagle 
Wagon  Works,  Auburn,  N.  Y. 

This  catalog  illustrates  and  describes  the 
rEagle  dump  wagon,  showing  the  work  on  va- 
rious construction  jobs.  Illustrations  of  the  de- 
tails of  the  wagon  are  given  with  complete  de- 
scriptions of  all  parts.  Types  of  wagons  for 
various  purposes  are  shown. 

Drafting  Furniture.— Paper,  51/2x81/4  ins.,  60 
pp.  American  Drafting  Furniture  Co.,  Roch- 
ester, N.  Y. 

This  is  catalog  No.  16,  a  loose  leaf  catalog, 
containing  illustrations  and  descriptions  of 
drafting  furniture  and  equipment,  such  as  ta- 
bles, blue  print  frames,  cars,  file  cabinets,  etc. 
A  price  list  is  included. 

Courses  in  Journalism  Paper,  S^xS^  ins.,  8 

pp.  New  York  University  School  of  Commerce, 
University  Bldg.,  Washington  Sq.,  East,  New 
York  city. 

A  bulletin  of  the  School  of  Commerce,  Ac- 
counts and  Finance,  New  York  University,  de- 
scribing the  courses  offered  in  journalism. 

Dynamite.— Paper,  6x9  ins.,  24  pp.  E.  I.  Du 
Pont  De  Nemours  Powder  Co.,  Wilmington, 
Del. 

This  catalog  illustrates  blasting  hard-pan 
which  outcrops  on  the  surface  of  farming  land 
in  Kansas.  The  booklet  is  entitled  "Farming 
with  Dynamite." 

Automobile  Fire  Apparatus. — Paper,  6x9  ins., 
8  pp.  The  Luitwieler  Pumping  Engine  Co., 
Ames  St.,  Rochester,  N.  Y. 

This  catalog  describes  briefly  the  Luitwieler 
fire  engine  with  brief  specifications.  Other  ap- 
paratus for  city  fire  departments  is  mentioned. 

Luitwieler    Pumping    Engines,    Non  -  Pulsating. 

— Paper,  6x9  ins.,  48  pp. 

This  catalog  illustrates  and  describes  very 
briefly  the  non-pulsating  pumping  engines 
manufactured  by  the  Luitwieler  Co.  Half-tone 
illustrations  and  line  drawings  are  given  with 
tables  of  horse  power  and  of  sizes. 

Dump  Wagons. — Paper,  9x6  ins..  64  pp.  The 
Haywood  Wagon  Co.,  Newark,  N.  Y. 

This  catalog  contains  full  page  illustrations 
of  Haywood  wagons.  Illustrations  show  various 
types  of  wagons  in  operation  and  also  show  the 
details  of  the  wagon  construction.  The  types 
include  bottom  dumping,  end  dumping,  stone 
spreading,  wagons  and  carts.  A  table  is  given 
showing  the  sizes  of  various  parts  for  all  types 
and  weights. 

Lalor  Automatic  Stop-Valve. — Paper,  9x12 
ins.,  4  pp.    Rockwell  Furnace  Co.,  Fisher  Bldg., 

Chicago. 

This  bulletin  is  No.  29  and  illustrates  and  de- 
scribes the  Lalor  automatic  stop-valve  for  stop- 
ping the  supply  of  oil  in  case  of  breakage  of  the 
oil  lines  or  abnormal  flow  to  the  burners. 

Locomotives. — Paper,  6x9%  ins..  144  pp.  Vul- 
can Iron  Works,  Wilkes-Barre,  Pa. 

This  is  edition  "K"  of  the  catalog  of  this 
company.  Its  pages  show  types  of  locomotives 
in  general  use  at  the  present  time,  designed  for 
a  wide  range  of  service  for  all  practicable  gages 
of  track.  Full  page  illustrations  of  the  various 
tvpes  of  locomotives  are  given,  with  complete 
tables,  showing  sizes  of  cylinders,  wheels,  boil- 
er pressures,  weights,  frictional  resistance, 
hauling  capacities  for  various  grades  up  to  S 
per  cent,  outside  dimensions,  fuel  capacities 
sharpest  curve  radius  advisable  and  weight  of 
lightest  rail  to  be  used.  The  catalog  is  very 
complete  and  will  be  of  use  to  users  of  loco- 
motives. 

Lehigh  Cement.— Paper.  6x9  ins.,  16  pp.  Lehigh 

Portland  Cement  Co.,  People's  Gas  Bldg.,  Chi- 
cago. 

This  bulletin  describes  and  illustrates  the 
construction  of  a  new  plant  being  built  by  tb» 
company  at  Mason  City,  Iowa.  The  plant  will 
have  a  capacity  of  5,000  barrels  daily. 

Edison  Cement.  Paper,  6x9  ins.,  16  pp.  Edi- 
son Portland  Cement  Co.,  St.  .lames  Bldg..  New 
York  City. 

This  Is  the  July  bulletin  of  the  Edison  Com- 
pany,  entitled  "Aggregate."  which  illustrates 
various  won  s  of  concrete  construction  where 
CCdlBOn  Cement  has  been  used. 

Metallized  Filament  Lamp.  Paper.  Sxim... 
Ins..  1L'  pp.  The  General  Kleolrle  Co.,  Schenec- 
tady.  N.  Y. 

Bulletin  No.  I  Si;:i  describes  the  Gem  lamp, 
which  Is  Intended  to  rcplnce  the  carbon  lamp 
as  a  Tree  renewal  lamp.  The  bulletin  compare* 
•:e  curium  with  the  Gem  lamp  and  shows  the 
advantages  derived  by  the  use  of  the  latter. 

Bulletin  No.  1866  of  the  company  Is  devoted 
lo  a  detailed  deseript  Ion  of  (be  double  truck 
type    'I'    gaa-eleCtrlO    cur.      The    publication  la 

elaborately  illustrated  and  contains  consider- 
able data  relative  to  the  sublect.  II  Includes 
plans  and  elevations  of  curs  of  various  sizes. 
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The  Limitations  of  Broad  Irrigation. 

In  this  issue  we  have  reviewed  the  experi- 
ence of  Fresno,  California,  with  the  method 
of  sewage  disposal  commonly  called  broad  ir- 
rigation or  sewage  farming.  While  the  limita- 
tions of  this  method  of  disposal  are  clearly 
recognized  by  engineers  who  have  had  occa- 
sion to  make  comparative  studies  of  the  vari- 
ous methods,  it  is  not  unlikely  that  the  dis- 
posal at  a  profit  feature  of  the  broad  irriga- 
tion method  might  lead  a  man  who  is  taking 
up  the  disposal  problem  for  the  first  time  to 
lose  sight  of  the  conditions  which  limit  the 
range  of  the  method's  applicability. 

In  regions  where  irrigation  of  farm  lands 
is  necessary  or  advantageous  the  broad  irriga- 
tion method  is  the  logical  choice  of  all  known 
methods.  Heavy,  relatively  impervious  soils 
are  not  well  suited  for  the  application  of  this 
method.  The  ideal  sewage  farm  has  a  natural 
slope  toward  a  stream  and  the  soil  is  normally 
dry  and  of  a  porous  character.  Long  experi- 
ence with  this  method  in  England  has  demon- 
strated the  fact  that  the  land  must  be  naturally 
suited  to  this  treatment  or  good  results  cannot 
be  secured. 

A  part  of  the  farm  must  be  laid  out  in  beds 
to  be  operated  as  intermittent  filters  at  times 
when  the  natural  rainfall  is  sufficient  to  the 
needs  of  the  growing  crops.  It  must  be  kept 
in  mind  that  sewage  farming  primarily  is  a 
method  of  sewage  purification  rather  than  a 
municipal  money  making  scheme,  and  such 
farms  must  be  operated  for  profit  only  as  a 
secondary  consideration. 


source.  The  ordinary  citizen  and  the  ordinary 
non-technical  city  official  are  equally  prone  to 
assume  that  all  is  well  until  something  breaks. 
However,  more  is  to  be  expected  of  street  rail- 
way officials,  especially  since  they  are  finan- 
cially responsible  in  the  end  for  damages  to 
property  by  stray  electric  currents. 


The    Desirability   of  Forehandedness 
in  Making  Electrolysis  Surveys. 

In  this  issue  we  have  two  articles  on  the 
electrolysis  of  water  mains.  One  article  re- 
lates to  Pittsburgh  conditions  only,  while  the 
other  briefly  describes  the  experience  of  Chi- 
cago, and  of  eight  other  American  cities,  with 
the  electrolytic  corrosion  of  various  under- 
ground metallic  structures. 

In  reading  these  articles  the  reader  surely 
will  notice  the  yen  common  tendency  on  the 
part  of  municipal  and  street  railway  officials 
to  ignore  the  effects  of  electrolysis  on  under- 
ground pipe  systems  until  the  resulting  corro- 
sion has  reached  a  stage  that  compels  attention. 
It  seems  that  ordinary  business  foresight 
might  be  exercised  to  prevent  or  minimize  the 
heavy  financial  losses  incident  to  the  destruc- 
tion or  deterioration  of  pipe  lines  from  this 
cause. 

_  Perhaps  it  is  hardly  consistent  to  expect  all 
city  officials  to  anticipate  trouble   from  this 


The  Reasons  for  the   Recent  Water 
Shortage  in  Chicago  and  the 
Remedy  Needed. 

The  average  daily  consumption  of  water  per 
capita,  in  Chicago,  was  approximately  "200  gals, 
during  the  year  1910.  Probably  the  average 
consumption  during  1911  will  not  differ  greatly 
from  that  of  the  preceding  year.  In  view  of 
that  fact  it  will  no  doubt  be  hard  for  engi- 
neers, unfamiliar  with  local  conditions,  to 
realize  that  Chicago  has  experienced  a  severe 
water  shortage  in  some  districts  during  the 
present  summer. 

The  citizen  considers  but  one  side  of  the 
case,  apparently,  and  that  is  the  obvious  side, 
namely,  a  water  shortage  frequently  occurs. 
Without  considering  the  conditions  which 
produces  a  shortage,  the  very  natural  con- 
clusion of  the  layman,  when  a  shortage  oc- 
cur;, is  that  the  water  supply  is  inadequate. 
The  popular  tendency  is  to  demand  an  increase 
in  the  amount  of  water  supplied  rather  than 
to  inquire  why  the  present  supply  is  not  at  all 
times  adequate.  This  tendency  is  reflected  very 
accurately  in  the  editorial  comments  of  leading 
daily  papers.  The  following  editorial  from 
The  Chicago  Tribune  of  July  13th  is  typical 
of  editorial  discussion  of  this  problem  : 

No  district  in  the  city  of  Chicago,  at  any  time 
of  the  year,  should  lack  for  water,  and  plenty 
of  it,  except  in  case  of  some  special  and  unfore- 
seen accident. 

It  is  time  for  Chicago  to  realize  that  water 
scarcity  in  a  city  situated  as  this  city  is  is 
unnecessary,  if;  inexcusable,  is  flagrantly  dis- 
creditable to  the  city.  It  means  bad  civic 
housekeeping.  It  means  unnecessary  discom- 
fort, unnecessary  suffering,  unnecessary  danger, 
unnecessary  disease  and  death. 

In  yesterday  morning's  Tribune  a  water 
drought  was  reported  in  the  29th  ward,  in  a 
thickly  settled  district  west  of  the  stockyards. 
Here  many  houses  were  without  water,  or  had 
it  only  in  the  basement.  Hardworking  mothers 
and  fathers  and  little  children  were  cheated  of 
the  comfort  and  relief  of  water. 

If  this  district  is  worse  off  than  any  other 
in  the  city  il  is  true,  nevertheless,  that  Chi- 
cago's water  supply  is  not  adequate.    No  one 


should  have  to  stint  himself  in  the  hot  weather 
wiih  t he  lake  at  our  command. 

New  York  has  spent  hundreds  of  millions  in 
building  reservoir's  and  drains  (aqueducts). 
Chicago's  expenditures  on  water,  thanks  to  our 
situation  on  a  great  natural  reservoir  of  the 
best  water,  have  been  trifling  in  comparison. 
It  is  a  part  of  our  municipal  neglectfulness  and 
inefficiency  that  we  have  not  a  system  fully 
adequate  to  our  needs. 

In  the  congested  districts  a  water  famine  is 
worse  than  an  inconvenience  or  a  discomfort. 
It  is,  in  many  cases,  a  tragedy.  It  should  not 
be  permitted  in  Chicago. 

The  Tribune  printed  another  editorial  on 
this  subject  on  August  10th.  under  the  cap- 
tion, "Water  Shortage."  The  following  para- 
graphs are  selected  as  expressing  the  opinion 
of  that  paper  as  to  the  chief  cause  of  the 
trouble : 

The  city  never  has  looked  far  enough  ahead 
in  the  matter  of  water  supply.  Its  facilities 
never  have  kept  pace  with  the  growth  of  popu- 
lation and  its  extension  over  the  prairies.  It 
never  has  ordered  the  construction  of  land  or 
lake  tunnels  or  the  purchase  of  more  pumping 
engines  until  there  was  urgent  need  of  them. 
While  they  were  building  water  shortage  was 
inevitable. 

Then  there  are  leaks  in  the  mains,  due  to 
electrolysis  or  other  causes  which  account  for 
much  water  not  reaching  consumers.  There 
are  defects  in  house  plumbing  and  there  is 
wastage  of  water  in  other  ways. 

If  we  shall  find  from  the  complaints  which 
may  now  be  looked  for  that  one  or  another 
locality  is  a  constant  sufferer  from  water  short- 
age, the  chief  cause  probably  will  be  found  to 
be  the  small  size  of  the  mains,  or  the  inade- 
quacy of  the  pumping  engines. 

The  reader  will  note  that  while  The  Tribune 
mentions  leaky  mains,  defects  in  house  plumb- 
ing and  other  forms  of  waste,  it  is  in  an  in- 
cidental manner.  It  is  thought  that  "the  chief 
cause  probably  will  be  found  to  be  the  small 
size  of  the  mains,  or  the  inadequacy  of  the 
pumping  engines." 

In  this  connection  the  following  quotation 
from  the  introduction  to  the  report  of  the 
Chicago  Bureau  of  Public  Efficiency  on  elec- 
trolysis of  Water  Pipes  in  the  City  of  Chi- 
cago will  be  of  interest : 

It  has  been  estimated  by  the  present  city 
engineer.  John  Ericson,  and  by  Pa'  ney  H. 
Maury,  the  expert  who  made  an  elimination 
and  report  on  the  water  system  of  Chicago  for 
the  Merriam  Commission,  that  at  least  two- 
thirds  of  the  water  pumped  by  the  city  is  lost. 
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A  large  part  of  this  loss  is  attributable  to  leaky 
water  pipes.  Mains  and  service  pipes  have 
been  subjected  to  the  injurious  effects  of  stray 
•electric  currents  from  street  and  elevated  rail- 
ways because  proper  methods  have  not  been 
provided  for  conducting  the  return  currents. 
Ordinances  intended  to  minimize  the  damage 
have  been  passed  by  the  city  council  and  there 
has  been  considerable  work  by  the  street  rail- 
way companies  to  reduce  the  electrolysis  of 
underground  pipe  lines  on  those  lines  of  track 
which  have  been  rehabilitated.  The  financial 
loss,  inconvenience  to  consumers,  and  danger 
in  the  event  of  large  conflagrations  may  be 
avoided  if  the  leakages  are  stopped. 

Mr.  Maury  estimated  that  one-third  of  the 
total  amount  of  water  pumped  was  lost  by 
leakage  and  waste  on  private  property,  and 
one-third  by  leaking  mains  and  service  pipes  in 
the  streets. 

One  readily  can  believe  that  one-third  of 
the  water  supplied  to  the  city  is  wasted  on 
private  property.  This  is  the  yearly  average ; 
at  times,  especially  during  hot  weather,  the 
percentage  so  wasted  must  be  considerably 
higher.  A  great  deal  of  water  is  wasted  under 
the  guise  of  lawn  sprinkling.  The  ordinance 
governing  the  hours  for  lawn  sprinkling  stip- 
ulates that  sprinkling  is  permitted  only  be- 
tween 5  to  7  a.  m.  and  7 :30  and  10  p.  m. 
Possibly  most  of  the  sprinkling  is  done  at 
those  specified  times,  especially  during  the 
evening  hours.  In  many  residence  districts  a 
stranger  would  naturally  infer  that  the  ordi- 
nance directs  each  householder  to  sprinkle  his 
lawn  from  7:30  to  10  p.  m.,  instead  of  be- 
tween those  hours.  Lawn  sprinkling  is  prac- 
ticed in  Chicago  largely  as  a  recreation. 
Sprinkling  the  lawn  in  the  evening  is  a  past- 
time  in  which  every  member  of  the  family  par- 
ticipates, one  at  a  time.  Between  successive 
soakings  of  the  lawn,  fences,  sidewalks,  and 


even  the  shade  trees  and  the  house  are  washed 
off  with  the  hose. 

Of  course,  a  great  deal  of  sprinkling  is  done 
outside  of  the  specified  hours.  The  citizen 
resents  any  effort  on  the  part  of  the  city  to 
limit  his  illegitimate  use  of  water.  He  consid- 
ers such  efforts  as  an  invasion  of  his  rights, 
and  his  customary  oposition  to  the  city  gov- 
ernment, however  justifiable  it  may  be  on 
some  points,  leads  him  astray  in  this  case. 

Excessive  lawn  sprinkling  is  by  no  means 
the  only  form  of  domestic  waste.  Taps  are  al- 
lowed to  run  to  give  cool  drinking  water 
whenever  it  is  wanted.  Plumbing  fixtures 
and  service  pipes  leak  badly  for  weeks  and 
months,  sometimes,  before  they  are  mended. 

It  is  interesting  to  contrast  Chicago's  large 
per  capita  consumption  with  the  correspond- 
ing figures  relating  to  European  cities.  The 
consumption  of  water  is  decidedly  less  in  large 
European  cities  than  it  is  in  American  cities 
of  the  same  class.  For  example,  the  average 
daily  per  capita  consumption  in  the  last  de- 
cade was  42  gals,  in  London,  34  gals,  in  Liver- 
poo!,  18  gals,  in  Berlin,  53  gals  in  Paris,  and 
53  gals,  in  Naples.  Water  meters  are  used 
much  more  extensively  in  Europe  than  in  this 
country  and  that  accounts  very  largely  for 
the  great  difference  in  the  amount  of  water 
wasted.  We  use  the  word  wasted  advisedly, 
for  there  is  not  a  scrap  of  evidence  to  show 
that  the  legitimate  use  of  water  is  restricted 
by  the  introduction  of  meters. 

New  York  City  has  followed  the  policy  of 
endeavoring  to  get  an  inexhaustable  water 
supply.  At  the  present  time  they  are  facing 
a  water  shortage.  The  waste  of  water  in  New 
York  is  excessive  and  has  been  estimated  to 
amount  to  50  per  cent  of  the  total  quantity 
supplied.  The  per  capita  consumption  is  still 
well  over  100  gals,  per  day,  even  in  the  face 
of  imminent  danger  of  a  water  shortage.  That 
such  a  situation  is  ridiculous  in  the  estima- 


tion of  British  engineers  is  clearly  shown  by 
an  editorial  entitled  "New  York's  Water;  Will- 
ful Waste  and  Woeful  Want,"  in  a  recent  is- 
sue of  our  contemporary,  The  Surveyor,  of 
London.  England.  We  quote  the  editorial,  in 
part,  as  follows : 

The  water  supply  of  so  great  a  city  as  New 
York  is  necessarily  a  matter  of  interest  to 
British  engineers,  who,  from  their  experience 
of  many  countries  and  climes,  and  their  fa- 
miliarity with  every  kind  of  manufacturing  and 
mixed  population,  are  well  aware  of  the  fact 
that  even  so  little  as  100  gallons  per  head  is 
an  excessive  daily  supply  for  any  city.  To 
reduce  New  York's  consumption  to  SO  gallons 
per  head  forthwith,  and  by  military  force  if 
necessary,  is,  in  our  opinion,  the  plain  duty  of 
the  Government  of  the  State,  aided,  if  neces- 
sary, by  the  United  States  Government.  The 
farce  is  played  out.  and  if  New  York  persists 
in  neglecting  the  obvious  and  proper  means  of 
making  her  ample  supply  a  sufficient  one,  she 
will  in  this  lespect  take  rank  below  the  worst 
of  the  barbaric  nations  in  the  matter  of  public 
control  of  public  affairs. 

There  is  only  one  way  to  curtail  the  exces- 
sive loss  and  waste  of  water  in  Chicago  and 
New  York,  and  that  is  to  eleminate  the  losses 
by  repairing  pipes  and  fixtures  and  eliminate 
waste  by  metering  every  service.  Chicago  may 
do  well  to  emulate  New  York  in  some  re- 
spects, but  not  in  the  matter  of  trying  to  fur- 
nish an  inexhaustible  water  supply.  The  ef- 
forts of  public-spirited  Chicagoans  should  be 
directed  toward  conserving  the  present  sup- 
ply rather  than  toward  increasing  it.  What 
The  Surveyor  says  of  New  York  applies  equal- 
ly well  to  Chicago.  While  we  do  not  subscribe 
to  the  opinion  that  it  is  a  condition  calling 
for  military  interference,  we  hasten  to  agree 
that  Chicago  should  take  steps  to  make  her 
ample  supply  a  sufficient  one. 
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The  Manufacture  of  Concrete  Building 
Blocks.* 

The  cement  should  be  a  Portland  cement 
that  will  pass  standard  specifications.  The 
most  common  aggregates  used  in  concrete 
blocks  are  sand  and  gravel,  although  crushed 
stone  is  sometimes  used  in  place  of  gravel  and 
stone  screenings  in  place  of  the  former.  There 
is  considerable  objection  to  both  of  these,  how- 
ever, especially  the  latter,  on  account  of  the 
crusher  dust  that  is  always  present  and  clings 
to  the  stone  particles  and  prevents  the  ce- 
ment from  properly  bonding  with  same.  It 
has  been  my  experience  that  gravel  and  sand 
produce  a  denser  and  better  looking  concrete. 
In  many  localities,  however,  sand  and  gravel 
cannot  be  had,  except  at  prohibitive  prices, 
whereas  crushed  stone  may  be  very  plentiful. 
In  such  cases  there  is  no  recourse  except  to 
use  this  material.  Whatever  the  materials, 
the  liner,  which  is  usually  sand,  should  be  well 
graded  from  V*  in.  to  1/50  in.  or  1/100  in.  The 
coarse  material  should  be  well  graded  from  lA 
in.  to  ,4  in.,  not  to  exceed  1  in.  The  largest  ag- 
gregate should  never  be  larger  than  one-half 
the  thickness  of  the  thinnest  wall  of  the  block. 
Where  a  pit  run  of  sand  and  gravel  is  used 
the  material  should  range  in  size  from  1/100 
in,  to  %  in.  Moth  fine  and  coarse  aggregate 
should  1»  [fee  from  clay,  dirt  or  line  dust, 
.1  these  but  lend  In  decrease  the  strength 
of  the  block.  The  water  should  be  free 
from  alkalies. 

I  he  next  important  consideration  is  that  <>f 

proportions.   There  are  three  principal  meth 

odl  in  vogue  for  determining  the  proper  pro- 
portioning by  a  study  of  the  mechanical  an- 
alyses of  the  various  aggregates.  The  first 
method  is  universally  acknowledged  to  be 
little  better  t1  an  a  guess,  and  has  been  dis 
CUSSCd  so  frequently  that  I  will  pass  it  by 
u  ithoul  further  comment. 

For  any  given  materials  which  are  to  be 

*  Abstract  of  s  paper  l>y  It.  K.  iinviik  in-fur* 
the  Canadian  Cement  rind  Concrete  Association. 


used  in  their  natural  state  the  second  method 
of  proportioning  by  trial  mixtures  will  be 
found  very  satisfactory,  but  will  not  show 
what  other  changes  in  the  sizes  of  the  aggre- 
gate could  be  made.  The  procedure  in  this 
method  is  very  simple.  First  get  a  good  scale 
and  a  rigid  cylinder,  say  a  piece  of  8-in.  or  10- 
in.  pipe,  12  ins.  long  or  so.  Weigh  out  and 
mix  together  carefully  any  arbitrary  amounts 
of  the  cement,  sand  and  gravel  to  be  used, 
and  make  the  consistency  the  same  as  that 
of  the  concrete  to  be  used  in  the  blocks.  Place 
this  mixture  in  the  pipe,  tamping  same  very 
carefully  in  thin  layers.  When  it  is  in  place 
note  the  height  of  same  in  the  pipe.  Then 
weigh  out  the  same  amount  of  cement  as  be- 
fore, and  the  same  total  weight  of  sand  and 
gravel,  but  vary  the  relative  amounts,  and 
repeat  the  operation,  using  the  same  consist- 
ency as  before.  Note  the  height  this  mixture 
occupies  in  the  pipe.  That  mixture  which 
takes  up  the  least  space  in  the  pipe  is  the 
best  for  those  materials  as  they  are. 

The  third  method,  while  a  little  more  diffi- 
cult for  the  beginner,  when  once  understood, 
proves  to  be  the  simplest  of  the  three.  It 
permits  of  the  immediate  determination  of 
the  best  combinations  of  raw  materials  in 
their  natural  state  and  also  how  they  can  be 
improved  upon  by  adding  or  screening  our 
certain  si/e  aggregates.  In  1010  Mr.  William 
I!  f  uller  made  an  extensive  series  of  experi- 
ments "ti  the  comparative  strengths  of  dif- 
t'eiit  proportions  of  concrete  aggregates.  All 
the  aggregates  used  were  screened  through 
various  si/e  screens  after  having  been  carefully 
1 1  m  v  1  ■•  1.  and  the  percentages  by  weight  of  the 
materials  passing  screens  of  certain  meshes 
were  carcfullv  recorded  and  plotted  to  curves 
with  the  distances  on  the  vertical  ordinstes 
representing  the  percentage  by  weight  passed 
through  screens  whose  mesh  is  represented  by 
distances  along  the  horizontal  hues  or  ordi- 

nates  lie  iottnd  that  for  am  given  amount 
of   cetuci't    the    strongest    concrete    was  pro 

duced  frcm  that  combination   of  aggregate 


whose  mechanical  analysis  plotted  to  a  curve 
as  above,  formed  a  parabola,  passing  through 
the  zero  ordinates  and  the  intersection  of  the 
diameter  representing  the  largest  stone  with 
the  100  per  cent,  ordinate.  The  percentage  by 
weight  of  the  aggregate  smaller  than  a  given 
size  can  be  easily  calculated  by  the  formula 
for  the  parabola : 

P-D  d 

d   or  P  —  100  V  —  in  which  P  =  per 

10000  D 
cent  of  mixture  smaller  than  any  given  dia- 
meter. 

d  =  any  given  diameter. 

D  =  largest  diameter  of  stone. 
From  this  it  will  be  seen  that  the  per  cent 
of  aggregate  smallei  than  a  given  diameter, 
say  in.,  and  larger  than  a  second  diameter, 
say  V4,  in.,  is  obtained  by  subtracting  the  per- 
centage smaller  than  V*  in.  from  the  percentage 
smaller  than  xfo  in.  The  following.  Table  I,  is 
figured  out  on  this  basis  and  shows  the  per- 
centage of  the  various  sizes  for  any  given 
mixture  up  to  1  in.  Any  block  maker  can 
screen  out  a  sample  of  his  aggregate  through 
standard  screens  and  carefully  determine  the 
percentages  of  various  sized  grains  present 
and  compare  these  with  the  theoretical  per- 
centages, and  if  he  finds  that  he  has  too  much 
coarse  material,  he  can  screen  out  his  coarse 
aggregate  and  recombine  it  with  the  fine  in 
the  proper  proportions  to  correspond  with  the 
parabolic  curve.  Me  can  do  likewise  if  he 
lias  too  much  of  the  fine.  This  process  is 
called  rectifying  the  aggregates.  I  am  at  raid 
that  some  think  that  if  an  aggregate  is  graded 
to  the  parabolic  curve  it  will  produce  the 
Strongest  concrete  with,  say,  12  per  cent  ce- 
ment and  no  stronger  if  20  per  cent  cement 
be  used  I  his  is  not  true,  tor  the  strength 
will  be  increased  with  the  increased  amount 
of  cement,  but  for  any  given  amount  of  ce- 
ment the  strongest  concrete  will  be  from  that 
aggregate  whose  mechanical  analysis  curve 
conforms  very  closely  to  a  paraboli.  This 
probabl)   holds  true  for  concrete  whose  lar- 
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afest  stone  is  Vz  in.  in  diameter  or  larger.  For 
mortar  below  number  5  mesh  I  think  such  an 
iggregate  would  have  too  much  fine  ma- 
terial. I  have  found  the  best  result  with  a 
mixture  of  very  coarse  sand  and  a  sand  which 
is  quite  fine.    (See  Table  I). 

The  selection  of  the  aggregates  and  the 
proper  proportions  properly  taken  care  of,  the 
iext  important  consideration  is  that  of  irop- 
?rly  mixing  the  concrete.  The  superiority  of 
machine  mixing  over  hand  mixing  is  an  ac- 
:epted  fact  and  needs  no  argument.  Mixers 
should  be  used  by  all  means,  and  none  but 
)ovver  mixers.  Hand  mixers  are  man-killers, 
is  anyone  will  testify  who  has  used  one.  In 
rhoosing  a  mixer  for  concrete  block  work 
freat  care  should  be  taken  that  it  will  mix 
emi-wet  concrete  and  will  handle  either  dry 
)r  damp  materials.  Every  mixer  will  not 
lo  this,  neither  will  every  mixer  Jhat  is  satis- 
factory for  a  wet  concrete  prove  equally  so 
ror  concrete  used  in  blocks,  it  is  an  easy 
natter  to  mix  concrete  of  the  consistency 
rommonly  used  in  monolithic  work,  but  that 
.ised  in  blocks,  being  drier,  is  far  more  diffi- 
:ult  to  mix. 

FACING. 

As  nearly  all  concrete  blocks  are  faced, 
:onsiderable  attention  should  be  given  this 
feature  in  their  manufacture.  Most  blocks  are 
sold  on  their  appearance,  so  it  is  essential 
hat  the  face  be  very  hard  and  all  corners 
md  edges  solid.  For  this  reason  it  is  neces- 
sary to  use  richer  proportions  for  the  facing 
han  is  used  in  the  backing  of  the  blocks, 
rhe  usual  proportions  vary  from  IVz  to  3  parts 
)f  aggregate  to  1  part  of  cement.  When 
ordinary  sand  is  used  it  should  be  graded 
torn  Vs  in.  down  to  No.  50  mesh,  with  no 
naterial  smaller  than  No.  100  mesh.  The 
>roportions  can  be  as  low  as  one  part  of 
:ement  to  three  parts  of  sand.  But  in  white 
:acing  the  proportions  must  be  richer,  as  all 
tvailable  white  aggregates  are  either  all  one 
size,  as  in  the  case  of  white  sand,  or  contain 
00  much  fine  material,  as  is  the  case  of  white 
iand,  or  contain  too  much  fine  material,  as  is 
he  case  in  most  crushed  white  marble.  With 
some  white  sand  and  crushed  white  marble  I 
)btained  very~  satisfactory  results  with  three 
>arts  white  cement,  two  parts  crushed  marble 
tnd  four  parts  white  sand. 

In  colored  facing  none  but  mineral  colors 
should  be  used.  With  proper  materials  and 
:are,  I  have  been  able  to  use  as  high  as  50 
>er  cent  coloring  in  the  proportions  of  one 
>art  cement,  one-half  part  color,  and  one  part 
iggregate.  Dark,  deep  shades  cannot  be  ob- 
ained  except  with  a  large  percentage  of  col- 
>ring.  Colored  blocks  and  brick  can  be  brought 
o  a  high  polish  by  grinding.  This  process  ex- 
>oses  the  aggregate  and  produces  a  very  at- 
ractive  appearance. 

A  recent  innovation  is  that  of  the  granite 
facing.  This  is  becoming  very  popular  and 
s  being  used  in  large  cities  for  public  build- 
ngs  for  which  the  ordinary  block  would  not 
>e  considered  under  any  circumstances.  I  have 
bund  the  best  proportions  for  granite  facing 
tre  one  part  of  cement  to  two  and  one-half 


parts  of  granite.  The  granite  should  pass  a 
Vs  in.  screen  and  be  graded  to  about  1/32  in. 
These  four  facings  comprise  the  principal 
facings  used. 

PROCESS  OF  MANUFACTURE. 

A  few  years  ago  a  subject  of  considerable 
discussion  amongst  machine  manufacturers 
was  that  of  processes  of  making  blocks.  Each 
claimed  that  his  was  the  only  machine  in  which 
wet  block  could  be  made,  and  that  no  other 
was  suitable  for  that  purpose.  The  facts  of 
the  case  are  that  as  wet  a  block  can  be  made 
on  one  machine  as  any  other.  I  find  that  the 
rlimit  is  reached  when  the  concrete  is  too  wet 
to  bear  up  its  own  weight.  By  this  I  mean 
that  beyond  a  certain  consistency  the  block 
will  settle,  and  instead  of  being  7%:  ins.  high, 
it  may  be  7%  inches  in  height.  This  fact, 
then,  determines  the  maximum  moisture  that 
can  be  used  in  concrete  for  machine-made 
products  and  will  be  the  same  for  all  makes 
of  machines.  It  is  evident,  therefore,  that 
there  are  but  two  processes  for  making  con- 
crete products — the  poured  or  cast  process,  and 
the  molded  or  so-called  dry  process. 

In  the  poured  process  the  concrete  is  of  such 
a  consistency  that  it  can  be  poured  into  molds 
which  may  be  of  sand,  iron,  plaster  of  paris, 
or  gelatin.  There  is  no  question  but  that  the 
product  made  in  sand  molds  is  very  beautiful, 
but  its  cost  is  so  excessive  as  to  be  almost 
prohibitive.  In  some  instances  it  was  but 
slightly  lower  than  cut  stone.  This  fact  is  its 
greatest  drawback  and  accounts  for  its  decline 
in  favor  of  the  molded  concrete  block. 

In  the  molded  process  the  concrete  is  made 
as  wet  as  is  possible  to  still  permit  of  molding. 
It  is  then  tamped  or  pressed  into  molds  and 
usually  removed  immediately.  The  mold  is 
thus  used  over  and  over  again.  This  reduces 
the  cost  of  the  block  to  a  minimum  and  en- 
ables the  block  manufacturer  to  compete  with 
other  building  materials.  Molded  concrete  is 
now  being  made  as  good  as  cast  stone.  This 
fact,  combined  with  low  cost,  is  bringing  the 
concrete  block  to  the  front  as  one  of  the  best 
building  materials  of  the  day.  There  has  been 
considerable  discussion  as  to  the  proper 
amount  of  water  to  use  in  concrete  blocks. 
Most  blocks  are  used  when  they  are  about 
28  days  old,  so  it  is  of  the  greatest  importance 
to  have  the  blocks  as  strong  as  possible  at  this 
age.  Therefore,  the  consistency  producing  the 
strongest  blocks  at  28  days  is  the  best.  Actual 
experiments  show  that  blocks  which  show  the 
highest  crushing  strength  at  28  days  are  those 
in  which  so  much  water  has  been  used  that 
it  will  flush  to  the  surface  when  a  pile  of  the 
concrete  is  trowelled  with  a  steel  trowel  or 
shovel  two  or  three  times.  This  amounts  to 
from  8  to  10  or  11  per  cent  of  the  total  weight 
of  the  dry  materials.  Concrete  of  this  con- 
sistency can  be  used  in  any  block  machine. 
When  made  wetter  the  concrete  settles  and 
is  not  as  strong.  Concrete  of  this  consistency 
is  being  used  by  the  largest  concrete  block 
plants  of  the  day.  The  well  known  firm  ot 
George  Rackles  &  Sons,  Cleveland,  O.,  make 
all  their  concrete  of  this  consistency  and 
mold  all  their  stone  in  machines  and  special 


plaster,  wood  or  gelatin  molds.  Their  work 
is  approved  by  architects  everywhere  and  is 
the  best  argument  in  favor  of  the  mold  or 
so-called  dry  process  of  block  making.  Mr. 
Barber  is  using  the  same  process  in  making 
blocks  for  all  his  buildings  at  Barberton,  O. 

WATERPROOFING. 

Many  claim  that  the  block  made  by  the 
wet  process  is  more  waterproof,  but  I  have 
seen  blocks  made  wet  in  the  molded  process 
which  were  so  waterproof  that  water  would 
stand  on  same  for  a  considerable  time  before 
being  absorbed.  Neither  process  will  make 
concrete  absolutely  waterproof  or  nearly  so. 
There  are  a  large  number  of  people  who  claim 
that  a  block  with  low  absorption  is  all  that 
is  needed  for  practical  purposes.  This  is  true 
to  a  certain  extent,  but  we  must  not  forget 
that  the  average  builder  who  is  putting  up  a 
fine  residence  will  not  consider  concrete  blocks 
unless  the  manufacturer  thereof  will  guarantee 
them  to  be  absolutely  waterproof,  or  very 
nearly  so,  absorbing,  say,  not  over  one-half 
per  cent  of  moisture.  I  have  done  considerable 
experimenting,  trying  to  produce  such  blocks 
without  the  use  of  waterproofing,  but  have 
failed  to  do  so.  I  do  not  think  that  it  is  pos- 
sible to  reduce  the  absorption  below  three  per 
cent  without  the  use  of  a  waterproofing.  By 
the  use  of  a  waterproofing  I  have  reduced  it 
to  27/100  of  1  per  cent,  and  I  think  that  this 
absorption  was  merely  due  to  the  surface 
water  on  the  specimen,  so  that  the  block  itself 
probably  absorbed  no  water  whatever. 

I  will  admit  that  with  proper  care  and 
graded  materials  concrete  blocks  can  be  made 
reasonably  waterproof,  but  I  contend  that  they 
are  not  waterproof  enough,  in  that  they  retain 
moisture  too  long.  We  are  all  familiar  with 
the  looks  of  the  average  concrete  block  house 
after  a  rainstorm.  It  usually  remains  damp 
and  dark  looking  for  two  or  three  days,  while 
one  that  is  waterproof  dries  off  in  a  few 
hours.  Any  man  would  prefer  to  live  in  a 
house  that  looked  as  dry  a  few  hours  after  a 
rainstorm  as  before,  rather  than  live  in  a 
•  building  that  remained  a  dull  slate  color  for 
several ,  days,  so  we  should  endeavor  to  turn 
out  blocks  that  will  give  these  results. 

As  long  as  blocks  cannot  be  made  as  water- 
proof as  this  without  a  waterproofing,  I  will 
be  in  favor  of  the  use  of  the  proper  water- 
proofing. I  know  well  enough  that  a  great 
number  of  waterproofings  do  not  produce 
waterproof  concrete,  but  there  are  also  a 
number  that  do.  It  will  be  found  that  con- 
crete blocks  are  made  more  impervious  to 
moisture  and  more  dense  by  machine  tamp- 
ing. 

In  testing  a  waterpoofing,  full-sized  blocks 
should  be  made  with  same.  Only  such  will 
be  a  reliable  guide.  Tests  on  small  cubes  are 
worthless,  as  such  specimens  cannot  be  tamped 
nearly  as  thoroughly  as  a  full-sized  block,  and 
consequently  will  not  be  as  dense  and  water- 
proof. I  have  often  noticed  that  waterproofing 
is  confused  with  permeability.  A  block  may 
be  waterproof  and  yet  be  very  permeable,  and 
vice  versa.  Waterproofing  refers  to  the  per 
cent  of  water  absorbed  by  a  dry  specimen 


I.— SHOWING  THE  PERCENTAGES  BY   WEIGHT  OF  ANY  SIZE  AGGREGATE  REQUIRED  FOR  AN  IDEAL  MIXTURE.  THE  LARG- 


EST AGGREGATE  OF  WHICH  CORRESPONDS  WITH  ONE  OF  THE  SIZES  GIVEN  BELOW.  FOR 
STONE  IS  1  IN.  IN  DIAMETER  THE  PER  CENT  OF  EACH  OF  THE  OTHER  SIZES  IS  FOUND  IN 

SMALLER  THAN  .015  IN.  INCLUDES  THE  CEMENT.     THIS  DATA  IS   FIGURED  BY  THE  FORMULA 
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TABLE  II.— SHOWING  THE  EFFECT  OF  THE  DURATION  OF  STEAM  TREATMENT  ON  THE 
CRUSHING  STRENGTH  OF  CONCRETE.  PROPORTIONS  OF  THE  CONCRETE  ARE: 
1    PART   PORTLAND   CEMENT,    3   PARTS  SAND,  AND  4%  PARTS  GRAVEL. 

Crushing  Strength  in  lbs.  per  Sq.  In. 
Curing  Treatment.  In  2  and  3  Days.       In  7  Days. 

Not  steam  cured,  but  sprinkled,  for  1  week   ...  379 

Steam  cured  at  2%  lbs.  steam  pressure  for    3  hours   334  341 

Steam  cured  at  2y2  lbs.  steam  pressure  for    6  hours   427  4S4 

Steam  cured  at  2V2  lbs.  steam  pressure  for  12  hours   517  750 

Steam  cured  at  2%  lbs.  steam  pressure  for  24  hours   627  660 

Steam  cured  at  2V2  lbs.  steam  pressure  for  72  hours   1.095  1,167 


compared  to  the  dry  weight  of  same,  whereas 
permeability  refers  to  the  amount  of  water 
that  will  pass  through  the  same  specimen  in 
a  given  time,  when  placed  under  a  pressure 
of  water. 

It  is  evident  that  the  concrete  block  used 
above  grade  need  not  be  impermeable,  but 
should  be  waterproof.  A  waterproofing  may 
not  produce  an  impermeable  block  and  yet 
make  a  waterproof  one. 

In  making  white  face  concrete  blocks  it  is 
absolutely  necessary  to  use  waterproofing,  as 
the  white  aggregates  that  are  most  common 
consist  of  white  sand,  which  is  very  fine,  and 
crushed  marble  or  stone,  none  of  which  will 
produce  waterproof  concrete,  the  first  because 
it  is  uniform  in  size  and  the  second  because 
it  has  too  much  flour. 

Even  assuming  that  concrete  can  be  made 
waterproof  with  proper  materials,  the  aver- 
age man  cannot  get  these,  and  must  make 
use  of  what  he  has,  so  it  seems  to  me  that 
the  sooner  the  use  of  a  good  waterproofing 
becomes  general,  the  sooner  will  concrete 
building  blocks  be  used  to  a  greater  extent 
and  the  sooner  they  will  overcome  the  ob- 
jections of  their  present  severest  critics. 

CURING. 

When  the  questions  of  aggregates,  propor- 
tions and  process  of  manufacture  and  water- 
proofing are  settled,  the  next  feature  is  oft- 
entimes neglected  more  than  any  other.  The 
usual  procedure  is  to  sprinkle  the  blocks  with 
water  as  soon  as  there  is  no  danger  of  wash- 
ing them  away.  When  this  is  done  the  blocks 
should  be  kept  moist  constantly  for  a  period 
of  at  least  two  weeks,  but  preferably  four 
weeks.  The  temperature  should  be  kept  above 
the  freezing  point.  There  is  no  danger  in 
keeping  it  too  high,  providing  the  blocks  are 
kept  wet  constantly.  If  they  are  allowed  to 
dry  out,  the  hardening  process  is  hindered. 
For  this  reason  it  is  customary  to  keep  the 
blocks  under  loof  for  three  or  four  days  at 
least,  as  it  is  much  easier  to  keep  them  mois- 
tened under  roof  than  outdoors.  This  method 
is'  extremely  simple,  so  much  so  that  it  is 
surprising  how  few  really  apply  it  fully.  1 
wish  to  emphasize  the  three  essentials  of  this 
method :  Commence  sprinkling  the  blocks 
with  a  fine  spray  of  water  just  as  soon  as  you 
can  do  so  without  washing  away  the  cement ; 
keep  the  temperature  comfortable,  say  60  de- 
grees F.  or  more;  lastly,  keep  the  blocks  moist 
constantly  for  three  or  four  weeks  if  possible. 
Many  are  doubtless  mislead  by  the  fact  that 
blocks  which  are  allowed  to  set  until  they 
show  signs  of  drying  out,  seem  harder  than 
those  that  were  sprinkled  as  soon  as  they 
could  stand  the  water.  This  is  true  at  first, 
but  after  a  few  weeks  the  second  block  will 
be  firmer  than  the  first  and  have  clean,  hard, 
sharp--cut  edges. 

It  is  conceded  by  all  who  are  familiar  with 
the  hardening  of  Portland  cement  that  it  re- 
(jtiires  both  heat  and  water  to  properly  harden 
same.  It  is  at' once  aoparent  that  the  ideal 
method  of  curing  must,  therefore,  combine 
both  of  these  features.  The  only  thing  that 
fulfills  these  conditions  is  an  atmosphere  of 
steam.     We  find    many    successful  exhaust 

i'  tin  curing  plant!  today,  but  in  nearly  ;ill 
of  these  the  temperature  is  kept  below  150 
degrees  F. 

Some  five  years  ago.  together  with  Mr.  R. 
J.  Wig,  after  having  given  this  subject  careful 
stnd>,    I    felt  confident     that     high  pressure 


saturated  steam,  which  is  also  at  a  high  tem- 
perature, would  give  the  best  results.  If  ex- 
haust steam  accelerates  the  hardening  of  the 
cement  it  is  but  a  step  further  to  assume  that 
high  pressure  steam  will  do  so  even  more 
rapidly. 

We  put  this  theory  to  a  thorough  test  and 
investigated  both  the  effect  on  the  crushing- 
strength  of  concrete  of  variations  in  the 
steam  pressure  and  also  the  duration  of  the 
steam  treatment.  We  found  that  the  crush- 
ing strength  was  increased  directly  with  the 
duration  of  the  steam  treatment,  and  also  di- 
rectly with  the  increase  in  the  steam  pressure. 
Concrete  blocks  cured  in  high  pressure  steam 


need  not  use  a  mixture,  as  he  must  use  in 
the  air  cured  blocks.  He  will,  therefore,  save 
about  one-half  of  the  cement. 

The  tables  which  follow  show  the  increase 
in  strength  caused  by  an  increase  in  the 
steam  pressure  and  also  in  the  duration  of 
same.    (See  Tables  II,  III,  IV,  and  V.) 

PLANT  ARRANGEMENT. 

When  a  manufacturer  has  decided  upon  the 
above  essentials,  his  next  problem  is  that  of 
arranging  his  plant.  Every  man  will  have  his 
own  views  about  this,  but  the  following  points 
should  always  be  borne  in  mind  when  laying 
out  any  fair-sized  concrete  block  plant 

The  materials  should  be  handled  just  as 
little  as  possible,  and  the  best  way  to  do 
this  is  to  have  the  raw  materials  enter  the 
plant  at  one  end  and  the  finished  product 
should  leave  the  plant  at  another  point,  either 
to  one  side  or  directly  opposite  where  the  raw 
materials  enter. 

Whether  the  aggregate  is  hauled  from  a 
distance  to  the  plant  or  comes  directly  from 
a  sandpit  at  the  plant,  it  should  be  stored  in 
one  end  of  the  building,  and  if  it  is  to  be 


TABLE  IV.— SHOWING  THE  INCREASE  IN  CRUSHING  STRENGTH  OF  CONCRETE  CAUSED 
BY  THE  INCREASE  OF  STEAM  PRESSURE  IN  WHICH  SAME  IS  CURED.  PROPOSI- 
TIONS:  1  PART  PORTLAND  CEMENT  TO  4  PARTS  SAND. 

 Steam   Cured  at- 


Crushing  strength  in  lbs.  per  sq.  in.  at  2  days. 


Crushing  strength  in  lbs.  per  sq.  in.  at  2  days. 


2  lbs. 
for  24  hours. 
1.815 


40  lbs. 
for  24  hours. 
3.396 


10  lbs. 
for  24  hours. 
1,800 
-Steam  Cured 
80  lbs. 
for  24  hours. 
4.520 


20  lbs. 
for  24  hours. 
2.184 


SO  lbs. 
for  12  hours. 
2,540 


will  be  doubled  in  strength  over  those  cured 
by  sprinkling.  This  means  that  in  order  to 
get  the  same  strength  in  the  block  cured  in 
high  pressure  steam,  only  one-half  the  cement 
need  be  used.  This  probably  holds  true  up 
to  the  point  where  the  concrete  would  have 
so  little  strength  when  green  on  account  of 
lack  of  cement,  that  it  would  crumble  under 
its  own  weight. 

I  do  not  know  for  a  certainty  that  blocks 
can  be  made  of  1  part  cement  to  8  parts  of 
coarse  sand,  which,  when  cured  under  high 
pressure  steam,  will  crush  at  over  2,000  lbs. 
per-  sq.  in.  of  area. 

A  second  advantage  of  high  pressure  steam 
curing  is  that  blocks  so  cured  are  ready  for 
the  market  in  two  days.  A  third  advantage  is 
that  rush  orders  can  be  filled  as  rapidly  as  the 
blocks  can  be  made,  and  without  danger  of 
breaking  the  edges  of  the  blocks,  which  hap- 
pens so  often  in  handling  them  when  they  are 
but  a  few  days  old  and  cured  by  sprinkling. 

A  very  important  advantage  is  that  blocks 
faced  with  white  aggregate  and  ordinary  gray 
cement,  when  so  cured,  will  be  practically  as 


graded,  it  should  be  fed  into  a  bucket  con- 
veyor which  will  elevate  it  to  the  overhead 
screens,  where  the  aggregate  is  then  screened 
out  into  various  sizes  as  desired  and  stored 
in  overhead  bins. 

If  the  plant  is  not  large  enough  to  make 
it  a  paying  proposition  to  put  in  screening 
machinery,  the  materials  should  be  stored  at 
one  end  of  the  plant  just  the  same  and  fed 
from  here  directly  into  the  mixer.  From  the 
mixer  it  should  be  hauled  in  a  dump  cart 
and  discharged  at  the  side  or  back  of  the 
block  machines,  so  as  to  be  handy  as  pos- 
sible to  the  operator.  The  block  machine 
should  be  located  as  closely  as  possible  to 
the  mixer,  so  as  to  avoid  useless  carting  of 
the  concrete. 

One  man,  with  a  system  of  this  kind,  can 
easily  keep  10  or  12  machines  busy,  whereas, 
without  this  arrangement,  it  often  necessi- 
tates the  services  of  one  mixer  man  to  keep 
one  or  two  block  machines  busy. 

The  dump  cart  should  preferably  be  ele- 
vated on  a  track,  which  arrangement  makes 
it  much  simpler  for  the  mixer  man. 


TABLE  V— PROPORTIONS:  1  PART  PORTLAND  CEMENT  TO  4  PARTS  SAND.  (ALL 
THESE  SPECIMENS  WERE  MADE  SAME  AS  THOSE  GIVEN  IN  TABLE  IV..  BUT  WERE 
CURED  BY  SPRINKLING  INSTEAD  OF  STEAMING.) 

 Age  When  Tested- 


Crushing  strength  in  lbs.  per  square  inch. 


js  |  lavs. 
1.S54 


3  Months. 
_\2S6 


6  Months. 
2.343 


white  as  white  face  blocks.  This  is  amply 
attested  to  by  the  samples  which  1  have  here. 

An  ordinary  block  made  of  one  part  cement 
and  four  parts  sand  will  crush  at  about  1,800 
lbs.  at  six  months, .  whereas  the  same  con- 
crete when  cured  in  high  pressure  steam  will 
crush  as  high  as  4,!)00  lbs.  per  sq.  in.,  thus 
showing  over  twice  the  strength. 

A  %  mixture,  cured  in  high  pressure  steam, 
crushes  as  high  as  2.100  lbs.  per  sq.  in.,  prac- 
tically as  high  as  the  XA  air  cured  concrete  at 
six  months.  Since  nearly  all  blocks  arc  used 
inside  of  28  days,  we  are  concerned  with  their 
strength  at  this  age.  Most  building  ordinances 
require  a  crushing  strength  of  I.'iOO  lbs.  per 

sq.  in,  of  nel  area  of  the  blocks.   If  a  Vk  high 

pressure  steam  cured  block  will  crush  at  2,100 
lbs.,  it  stands  Id  reason  that  the  block  maker 


TABLE   Ml     SHOWING   THAT  TIIK  CltrSHIN<;  STRKNOTII  OHTA1NKD  hy  STKAM  CUUlNii 

IS  PKRMANKNT  I'ltOI  •<  IRTM  )NH  OK  TIIK  <  '<  >N< '  RKT  K  AUK:  I  I'AItT  PORTLAND 
OBMKNT,  3  PARTS  S A  N I  >  AND  4'4  PARTS  GRAVKL. 

 Crushing;  Strength  In  lbs.  per  Square  lueh  — 

Curing  Troiitmi-nt.                                              In  2  anil  3  Dii.vh.    7  Diiyn.  28  Days.       3  Months. 

Not  ■team  cured,  but  Hprlnkifii,  for  i  wci-k                   ...             379  t  ons  L.436 

Steam  oured  al  2%  Hm.  preiaura  for  24  hour*...,          627            lino  1,3m  i.iss 

Steam  cured  hi  2'/{  Him.  praaeure  for  72  noun...,        1.O90          1,167  1,270  1,622 


The  block  machine  operator  should  use 
a  shovel  large  enough  to  till  up  the  first  part 
of  the  mold  with  one  shovelful  of  concrete,, 
and  the  second  part  with  one  or  two  shovels^ 
ful  of  concrete.  There  is  no  excuse  for  any 
block  maker  using  4  or  5  shovels  ful  of 
concrete  to  a  block  when  he  can  do  the  same 
with  2  or     at  the  most. 

The  blocks  should  be  carried  as  short  a 
distance  as  possible  from  the  place  in  which 
they  arc  made.  The  best  arrangement  is  to. 
have  racks  made  by  two  by  fours,  placed 
directly  in  front  of  the  block  machine,  leaving 
a  space  of  or  4  ft.  between  the  block 
machine  and  the  racks.  The  usual  length  of 
such  racks  is  from  l(i  to  90  ft. 

A  20- ft.  rack  will  easily  accommodate  26 
8x8xl(i-in.  blocks,  allowing  !•  inches  to  each 
block     Four  such  racks  can  be  piled  one  on 

top  of  the  other  and  will  accommodate  1 04 

blinks      l  our    rows   arranged   like   this  will 

accommodate  over  100  6xexl6-in,  blocks. 

With  automatic  tamping  machinery  and  ma- 
terials provided  as  above,  one  man  will  turn 
out  regularh  from  100  to  150  8x8x1 6-in, 
common  blocks  per  day,  or  :t.*iO  to  |00  faced 
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blocks  per  day.  All  these  are  piled  in  a  space 
about  20  ft.  long  and  not  over  7  ft.  in  width. 
If  exhaust  steam  is  used  for  curing  the  blocks 
the  curing  room  should  be  so  arranged  as  to 
accommodate  this  number  of  blocks,  and  par- 
titioned off  so  that  one  set  of  blocks  may  be 
curing  while  another  room  is  being  rilled 
with  finished  blocks. 

Much  has  been  said  about  the  use  of  cars 
for  racking  concrete  blocks.  It  is  no  doubt 
true  that  many  manufacturers  have  found 
them  to  be  a  great  advantage.  On  the  other 
hand,  there  are  many  large  plants  in  which 
the  arrangement  is  so  simple  that  it  is  difficult 
to  ascertain  whether  the  use  of  cars  would 
simplifv  matters  or  not.  I  have  in  mind  the 
concrete  block  plant  of  the  Menefee  Art 
Stone  Co.,  at  Fort  Wayne,  Ind.  Their 
arrangement  is  approximately  what  I  have 
described  above,  and  their  men  are  actually 
turning  out  this  number  of  blocks  days  after 
-day. 

After  the  blocks  are  cured  two  or  three 
days  they  can  be  piled  up  on  trucks  and  re- 
moved to  the  storage  yard,  where  they  should 
be  sprinkled  for  a  period  of  three  to  four 
weeks  as  described  above. 

Almost  every  concrete  block  manufacturer 
will  manufacture  a  considerable  amount  of 
ornamental  stone,  as  well  as  caps,  cornices, 
etc.  In  order  to  avoid  confusion  and  also 
to  produce  this  at  the  lowest  possible  cost, 
it  is  best  to  provide  a  separate  place  for  the 
manufacture  of  these  articles,  entirely  inde- 
pendent of  the  space  used  for  making  the 
Tegular  blocks. 

An  overhead  trolley  should  be  provided  for 
handling  heavy  stone.  This  will  also  be 
found  a  great  convenience  in  loading  the 
stone  on  to  the  wagons,  as  one  to  two  men 
•can  easily  handle  the  largest  sills  and  caps 
with  a  hoist  far  better  than  half  a  dozen  men 
can  handle  same  by  hand,  and  with  much 
less  danger  of  breaking  them. 

Too  much  attention  cannot  be  given  to 
plant  arrangement.  A  careful  layout  will 
enable  the  manufacturer  to  produce  blocks 
at  the  lowest  possible  cost,  and  hence  increase 
his  profits. 

COST    OF    CONCRETE  BLOCKS. 

The  cost  of  concrete  blocks  is  always  a  very 
important  consideration,  especially  when  it 
is  necessary  to  compete  with  other  building 
materials. 

In  a  general  address  of  this  character,  how- 
ever, it  is  impossible  to  cite  cost  data  that 
will  be  applicable  to  any  part  of  the  country, 
•as  the  prices  of  cement  and  aggregates  vary 
so  greatly. 

The  accompanying  table,  however,  will  be 
found  of  great  value  in  estimating  the  cost 
of  the  materials  and  labor,  but  will  not  in- 
clude any  overhead  expenses,  such  as  the 
■salaries  of  the  officers  of  the  company  and 
that  of  a  salesman  for  disposing  of  the  prod- 
uct. It  will  be  noticed  that  the  data  as  to 
the  output  per  man  on  different  sized  blocks 
is  figured  on  hand  labor.  Wherever  a  plant 
is  equipped  with  power  tampers,  mixers,  etc., 
the  output  per  man  will  almost  be  trebled;  in 
fact,  in  many  cases  it  has  been. 

In  general  any  block  manufacturer  should 
make  a  gross  profit  of  5c  per  8x8x10  in. 
block.  By  this  I  mean  the  profit  above  the 
cost  of  the  material-;  and  the  actual  labor  of 
producing,  curing  and  storing  same.  Out  of 
this  gross  profit  of  5c  per  block  must  be  paid 
the  salaries  of  the  salesman  and  officers  of  the 
■company.    It  is.  therefore,  evident  that  where 


the  output  of  a  plant  is  low,  that  there  must 
not  be  many  officers  or  salesmen.  A  plant 
producing  150,000  8x8x16  in.  blocks  a  year 
should  have  a  gross  profit  of  $7,500.  The 
salary  of  a  salesman,  who  would  in  this  case 
probably  be  the  only  officer  of  the  company, 
may  be  $1,800  a  year.  The  expense  of  addi- 
tional office  help  may  amount  to  $1,200  a  year, 
making  a  total  of  $3,000.  The  net  profit  will 
therefore  be  in  the  neighborhood  of  $4,500 
per  year. 

When  one  considers  that  the  actual  invest- 
ment in  a  plant  of  this  kind,  including  work- 
ing capital,  real  estate  and  machinery,  does 
not  run  over  from  $5,000  to  $7,000,  it  will  be 
seen  that  the  concrete  block  business  is  verv 
profitable.  There  art  many  plants  making 
from  four  to  five  times  this  amount,  year  after 
year. 

STRENGTH  OF  CONCRETE  BLOCKS. 

Tne  use  of  concrete  blocks  has  been  re- 
stricted to  a  large  extent  in  large  cities  on 
account  of  the  fact  that  many  city  ordinances 
limit  the  use  of  8-inch  blocks  to  buildings  of 
but  one  story  in  height.  This  is  probably 
due  to  the  fact  that  the  concrete  block  is  a 
comparatively  new  building  material  and  the 
average  city  authorities  do  not  know  much 
about  the  strength  of  same,  and  in  order  to 
nroperly  protect  their  citizens  against  any  in- 
ferior and  untried  building  materials,  they 
adopt  measures  which  seem  very  harsh  to 
those  who  are  in  a  position  to  know  about 
the  strength  of  this  splendid  building  ma- 
terial. There  is  no  reason  why  concrete  blocks 
should  not  be  as  strong  as  the  concrete  used 
in  any  monolithic  work,  and  yet  we  hear  very 
little  about  the  danger  of  monolithic  concrete 
collapsing. 

Reinforced  concrete  is  used  today  in  sky- 
scrapers and  all  important  buildings,  for  which 
purpose  it  has  proved  itself  to  be  without 
a  peer.  The  concrete  building  block  is  merely 
one  peculiar  form  of  this  material,  so  in  this 
respect  it  is  really  a  tried  and  proven  ma- 
terial. 

In  some  cities  where  this  question  has  been 
investigated  ordinances  have  been  adopted  re- 
quiring a  crushing  strength  at  28  days  of  1,000 
lbs.  per  sq.  in.  of  gross  sectional  area  of  the 
block  as  it  is  used  in  the  building. 

Assuming  a  factor  of  safety  of  five,  which 
is  greater  than  that  used  in  steel  construction, 
and  which  is  an  average  used  in  other  work, 
the  allowable  stress  will  be  200  lbs.  per  square 
inch  of  gross  sectional  area. 

The  distance  of  outside  bearing  walls  of  an 
average  dwelling  will  not  be  over  25  ft.,  nor 
will  it  be  greater  than  this  in  the  average 
store  building.  If  the  distance  is  any  greater, 
then  supporting  pillars  will  be  found  betweeta 
the  bearing  walls. 

As  an  example,  let  us  suppose  that  the 
distance  between  outside  bearing  walls  is  25 
feet,  and  that  the  total  floor  loads,  including 
the  live  load  and  the  weight  of  the  floor,  is 
110  lbs.  per  sq.  ft.,  and  that  the  roof  load, 
including  the  weight  of  the  roof,  snow  and 
wind  loads  is  57  lbs.  per  sq.  ft.  These  load- 
ings are  probably  higher  than  what  is  found 
in  the  average  building.  One  8x8x16  in.  block 
weighs  about  50  lbs.,  or  38  lbs.  per  lineal  foot. 
Per  square  foot  of  wall  the  weight  of  the 
wall  will  run  about  57  lbs.,  therefore  the  wall 
weight  per  storr  per  lineal  ft.  cf  wall  will  be 
12x57,  or  684  lbs. 

For  the  sake  of  simplicity  let  us  consider  a 
strip  between  two  such  bearing  walls,  one 
ft.  long  and  25  ft.  wide,  or  an  area  of  25 


sq.  It.  The  floor  loads,  etc.,  will  be  carried  uy 
one  foot  of  each  side  wall.  The  floor  load  per 
story  per  lineal  of  the  two  side  walls  is 
25x110  lbs.,  or  2,700  lbs.  The  floor  load  per 
story  per  ft.  of  each  side  wall  is  one-half  this 
amount,  or  1,375  lbs. 

The  weight  of  the  wall  per  lineal  ft.  of 
each  side  wall  is  684  lbs.,  making  a  total  load 
per  ft.  of  each  side  wall  of  2.050  lbs.  per 
story.  An  8x8x16  in.  block  is  128  square  ins. 
in  cross  sectional  area.  Assuming  a  safe  load- 
ing of  200  lbs.  per  sq.  in.  and  a  factor  safety 
of  five,  the  allowable  load  on  one  8x8x16  in. 
block  will  be  25,600  lbs.  Per  foot  of  wall  this 
amounts  to  19,200  lbs.  This  would  allow  9  1/3 
12-ft.  stories  to  be  carried  by  an  8-in.  concrete 
block  wall,  loaded  as  above. 

It  must  also  be  remembered  that  a  concrete 
block  crushing  at  1,000  lbs.  per  sq.  in.  at  28 
days,  will  probably  have  a  crushing  strength 
of  1,200  lbs.  per  sq.  in.  at  six  months,  so 
that  the  factor  of  saiety  at  six  months  will  be 
six  instead  of  five.  In  view  of  these  facts  it 
is  hard  to  understand  why  any  city  authori- 
ties should  limit  the  use  of  an  8-inch  concrete 
block  to  one  story  building  only.  They  should 
at  least  be  allowed  in  2-sfory  buildings,  and  if 
necessary  the  basement  wall  in  such  buildings 
could  be  made  of  10-inch  blocks.  On  this  ba- 
sis the  actual  factor  of  safety  would  be  4x5, 
or  20,  instead  of  an  apparent  value  of  5. 

'It  is  true  that  some  portions  of  a  building 
will  be  loaded  more  heavily  than  I  figured 
above  on  account  of  openings  in  the  wall, 
but  the  openings  are  not  likely  to  run  over 
25  per  cent  to  33  per  cent  on  the  wall  area, 
so  the  actual  factor  of  safety  in  any  part  of 
the  building  is  likely  to  be  at  least  12  where 
it  is  allowable  to  use  an  8-inch  wall  for  two 
stories. 

In  steel  work  a  safety  factor  of  more  than 
four  is  seldom  required,  so  it  certainly  seems 
to  me  that  any  city  authorities  would  be  on 
the  safe  side  if  they  allowed  the  use  of  8-inch 
blocks  in  2-story  buildings,  for  they  can  safely 
figure  that  the  actual  safety  factor  in  such 
cases  will  be  12,  and  this  will  continue  to 
increase,  for  the  concrete  will  increase  in 
strength  the  older  it  gets. 


Cost  of  Labor  in  Erecting  One  Har- 
rington Automatic  Stoker  Under 
72-in.  by  18-ft.  Return 
Tubular  Boiler. 

BY  C.   L.  SAMSON.* 

This  work  comprised  tearing  out  the  old 
cast  iron  front,  furnace  iron  work,  bridge 
wall  and  all  fire  brick  lining  in  front  of  the 
bridge  wall  of  a  72-in.  and  18-ft.  horizontal 
return  tubular  boiler,  and  the  erection  of  a 
Harrington  Automatic  Stoker  in  place,  re- 
building the  bridge  wall  and  relining  the  fur- 
nace from  the  bridge  wall  to  the  front. 

The  floor  line  of  the  old  furnace  was  too 
low  to  permit  the  use  of  the  ash  drag  fur- 
nished with  stoker.  This  necessitated  cutting 
out  the  concrete  floor  and  digging  pit  8x0  ft.  by 
2  ft.  6  ins.  deep  at  the  front  of  the  furnace. 
The  material  excavated  consisted  of  6  ins.  of 
concrete  floor  and  2  ft.  of  shelly  rock.  All 
excavating  was  done  with  sledge  and  wedges. 
The  itemized  costs  of  the  various  parts  of 
the  work  were  as  follows : 

Cost  of  tearing  out  old  boiler  front.  13 

hrs.  at  $0.25  $  3.25 

Excavation  for  ash  pit.  74%  hrs.  at  $0.25  18.62 

Centering  for  arches,  IS  hrs.  at  $0.30   5.40 

Forms  for  concrete  work.  7  hrs.  at  $0.30.  .  2.10 

Door  over  ash  pit,  y>  hr.  at  $0.25  13 

Brick  work,  165%  hrs.  at  $0.25,  55  hrs.  at 

$0.21    52.93 

Erecting  iron  work.  59  hrs.  at  $0.25,  %  nr. 

at    $0.30   14.90 

Steam  piping  to  stoker  engine.  21  hrs.  at 

$0.25    5.25 

Sorting  and  handling  old  firebrick.  25  hrs. 

at    $0.25   6.25 

Concrete  work.  15  hrs.  at  $0.25   3.75 

Total  cost  of  labor  $112.58 

The  above  costs  do  not  include  superin- 
tendence and  material. 

*La  Salle,  111. 


TABLE  VI. — SHOWING  QUANTITIES  OF  SAND  AND  CEMENT  REQUIRED  PER  100  BLOCKS 

IN  SIZES  GIVEN  BELOW. 

Output 

 ■ — 1-4  1-5  1-6   per  day 


Size  of  Blocks.  Barrels  Barrels  Barrels  Barrels  per  man 

Yards  backing  Yards  backing  Yards  backing  facing  by  hand 

sand  cement  sand  cement  sand  cement  cement  labor 

Sx  4x16"  solid                           1.05  1.7S  1.10  1.56  1.16  1.44          .375  135 

Sx  4x16"  hollow  81  1.37            .85  1.21  '    .89  1.10          .375  172 

Sx  6x16"  hollow                        1.11  1.88  1.17  1.66  1.22  1.51          .375  125 

Sx  8x16"  hollow                        1.41  2.38  1.49  2.12  1.55  1.92          .375  100 

8x10x16"  hollow                        1.90  3.21  2.00  2.84  2.09  2.59          .375  74 

8x12x16"  hollow                         2.27  3. SI  2.38  3.3S  2.50  3.10          .375  61 

8x  4x24"  solid                             1.5S  2.67  1.66  2.35  1.74  2.16           .362  89 

8x  4x24"  hollow                          1.10  1.S6  1.16  1.64  1.2]  1.50           .562  12S 

8x  6x24"  hollow                        1.S4  3.12  1.94  2.75  2.02  2.50          .562  78 

8x  8x24"  hollow                        2.19  3.70  2.31  3.28  2.41  2.98          .562  60 

8x10x24"  hollow                         2.73  4.62  2.8S  4.09  3.00  3.72          .562  48 

Sxl2x24"  hollow                        3.27  5.53  3.45  4.90  3.60  4.46          ,362  41 
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EARTH      AND      ROCK  SECTION 


Results  of  Hand  and  Machine  Drilling 

in  Stripping  an  Iron  Mine. 

Method  of  Thawing 

Dynamite. 

A  comparison  of  hand  and  machine  drill- 
ing in  stripping  175.000  cu.  yds.  of  overburden 
at  the  Portland  Aline,  Michigamme,  Mich.,  is 
furnished  in  an  article  published  in  the  Min- 

4  Sand 
Therefore  Bullel  Proof 


three  men  each,  or  30  men.  One  occasion  it 
took  three  men  an  entire  shift  to  drill  one  10- 
ft.  hole.  It  was  the  custom  for  two  men  to 
strike  with  hammers,  and  one  man  to  twist 
the  steel,  which  was  single  bitted.  When  8-ft. 
depth  was  attained,  it  was  usually  better  to  lay 
aside  the  hammers  and  use  a  jumper  drill 
for  the  remaining  2  ft.  The  jumper  was  of 
ordinary  drill  steel  sharpened  at  the  two  ends, 
and  with  three  men  manipulating,  it  dealt  a 


Stove  with  Coi/s 
for  Hot  Water 


The  gopher  holes  were  put  in  about  20  ft. 
apart,  and  would  lift  about  15  ft.  of  rock. 
Three  or  four  were  fired  at  once,  and  when 
properly  tamped,  they  broke  the  ground  nicely, 
without  throwing  the  fragments.  On  one 
occasion  a  misfired  hole  went  off  just  as  the 
miner  had  returned  to  examine  the  fuse,  but 
aside  from  throwing  him  down  he  was  not 
injured. 

Pozvder  Thawing. — Forty  per  cent  dynamite 
was  used  for  '"shaking"  the  holes ;  black  pow- 
der was  employed  for  most  of  the  blasting 
where  the  ground  was  dry;  and  in  wet  holes, 
27  per  cent  dynamite  was  found  to  give  a 
dull,  slow  action  similar  to  that  of  black  pow- 
der. The  dynamite  was  thawed  in  a  powder- 
thawing  house,  such  as  is  advocated  in  the 
recently  issued  handbook  of  the  Du  Pont  Co. 
This  consists  of  a  small  wooden  building,  4 
ft.  6  ins.  x  6  ft.  3  ins.,  in  which  the  dynamite 
resting  upon  sliding  racks  or  drawers  is 
warmed  by  a  current  of  air  passed  through  a 
coil  of  pipe:  the  pipe  contains  water  heated 
by  a  stove  some  25  ft.  from  the  house.  No 
matter  how  hot  a  fire  rages  in  the  stove  the 
current  of  air  can  never  get  dangerously 
warm.  A  water  barrel  placed  above  the  stove 
and  connected  to  the  coil  of  pipe,  maintains 
plenty  of  water  in  the  line  and  allows  the 
heated  liquid  a  place  in  which  to  expand ;  also, 


Dynamite  Thaw  House  Employed  in  Stripping  Work,  Portland  Mine,  Michigan. 


ing  and  Engineering  World.  This  work  was 
carried  on  by  Hoose  &  Person,  contractors, 
for  the  Niagara  Iron  Mining  Co.  The  pit  is, 
roughly,  750x250  ft.  and  varies  up  to  45  ft. 
in  depth.  The  ore  body  lies  at  an  angle  of  30° 
and  its  long  dimension  coincides  in  direction 
with  that  of  the  pit,  necessitating  benches  or 
terraces  on  the  foot-wall  side.  Of  the  175,000 
cu.  yds.  of  stripping,  about  two-thirds  is  rock 
and  hardpan,  and  one-third  sand  and  boulders. 
The  work  was  begun  a  year  ago  and  except 
during  the  winter  has  furnished  employment 
for  two  steam  shovels,  two  locomotives  and 
about  80  men. 

Drilling. — Drilling  was  necessary  in  the 
hardpan  and  the  rock.  The  hardpan,  consist- 
ing of  pebbles  cemented  with  iron  oxide  and 
siliceous  material,  in  some  cases  15  ft.  in 
Ihickness,  difficult  to  drill  as  well  as  to  blast, 
being  usually  tougher  than  the  rock.  The 
rock  overlaying  the  ore  was  a  siliceous  slate 
grading  into  a  lean  limonite.  differing  greatly 
in  hardness  and  ease  of  drilling.  Drill  holes 
were  commonly  lit  ft.  in  depth,  drilled  ver- 
tically downward,  and  placed  from  (5  to  10  ft. 
apart,  and  a  like  distance  back  from  the  face. 


stronger  blow  than  the  7-lb.  hammer  could 
effect  upon  the  long  steels. 

After  the  stripping  was  well  along  machine 
drills  were  installed,  and  the  results  were  ex- 
cellent. The  30  men  per  shovel  necessary  for 
hand  drilling  were  replaced  by  three  drill  ma- 
chines and  six  men,  making  a  considerable  re- 
duction in  labor  cost.  The  drill  used  was  a 
3%-in.  tappet  valve  machine,  mounted  on  a 
heavy  tripod,  with  air  pressure  at  75  lbs.  The 
reason  for  choosing  such  a  heavy  type  aside 
from  the  desire  for  a  powerful,  fast  driller, 
was  because  of  the  ease  with  which  a  gang 
of  men  could  be  summoned  to  lift  tripod  and 
machine  together  to  a  new  hole. 

In  the  deeper  holes,  where  the  rock  chip- 
pings  gave  trouble  in  making  the  drill  stick, 
single'  bitted  steel  was  tried  in  the  machine, 
with  the  intention  that  this  style  bit  would 
force  its  way  through  sludge  to  better  ad- 
vantage, but  the  men  did  not  take  to  the  in- 
novation readily,  and  it  was  abandoned. 

"Gopher  holes"  gave  good  results  in  cases 
where  there  was  opportunity  for  heavy  blast- 
ing. A  drift  was  put  into  the  face  15  or  20 
ft.,  and  crosscuts  put  to  right  and  left  for  G 


Fig.  1 — Plan  and  Elevation  of  Swinging  Dump  Track. 


In  Unusual l\  hard  ground  horizontal  holes  car- 
rying water  were  drilled  into  the  face  of  the 
slice,  and  were  fired  at  the  same  time  as  the 
vertical  holes. 

A  g"<id  deal  of  the  rock  was  broken  by 
band  drillinK  before  any  machine  drills  were 
|.nr<  haw  d      It    was    found   thai    to   keep  one 
learn    shovel    in   dirt    required    10  yangs  of 


or  iS  ft.  At  the  end  of  the  crosseul  a  shallow 
depression  was  made,  in  which  lo  to  15  kegs 
of  black  powder  were  deposited.  This  was 
Covered  With  din  and  tamping  shoved  in,  Idl- 
ing the  entire  working  for  several  feet.  If 
not  in. .ugh  lamping  was  used  the  charge 
would  shoot  mil  like  a  cannon,  and  break  no 
ground  at  all. 
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Fig.  2 — Details  of  Turntable  and  Tru-ck. 

the  water  barrel  is  convenient  in  case  of  fire. 
The  structure  should  be  covered  with  metal 

sheeting. 

The  house  is  so  small  that  men  cannot  ge 
inside  and  smoke.    The  walls  are  packed  wit 
!  ins.  of  sand,  therefore  the  structure  is  bull 
let-proof.    To  operate,  the  racks  are  pullet 
out  and  spread  with  dynamite,  some  half  do/c 
boxes  being  handled  at  once,  and  a  fire  is  mac 
in  the  stove.    A  sliding  regulator  at  the 
inlet  determines  the  amount  of  air  used,  whic 
is  varied  according  to  the  temperature.  Al 
together,  the  arrangement  has  been  found  tc 
be  safe,  convenient  and  cheat). 

A  Swinging  Platform  Dump  Track  fc 
Making  a  Wide  Fill. 

The  accompanying  drawings  illustrate  a  rc 

volving  rock  dump  which  was  designed  as 
labor  Saver  for  use  on  a  mine  dump  in  Cole 
rado  and  which  might  be  applied  to  the  nial 
ing  of  a  fill  or  a  dump  under  various  othe 

conditions.   The  device,  as  described  in  Mint 

and  Minerals,  consists  of  a   platform  whic 
carries  the  extreme  27  ft.  of  the  dump  Irac 
It  is  pivoted  to  swing  laterally  so  that  a  dump 
about   15  ft.  wide  on  top,  can  be  built  withoil 
drifting  track.     \l  the  Colorado  mine  the  dc 
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vice  was  operated  by  two  men  who  handled 
100  cars  of  rock  per  day  where  formerly  six 
men  were  required.  The  cars  had  to  be  moved 
from  and  returned  a  distance  of  100  ft.  by 
hand. 

By  reference  to  the  figures  the  detailed 
description  of  the  device  may  be  followed. 
The  essential  feature  is  the  swinging  truck  K, 
composed  of  two  pieces  of  8x16  in.  Oregon 
pine,  L,  32  ft.  long  upon  which  is  laid  a  plat- 
form of  3-in.  planks,  and  upon  which  in  turn, 
the  rails  are  laid.  The  rear  end  is  supported  by 
a  4-wheeled  truck,  upon  which  the  platform  is 
pivoted  at  A.  The  outer  end  is  supported  upon 
wheels,  E,  which  travel  upon  rails  bent  to  a 
radius  of  2*2  ft.  As  there  is  an  overhang  of 
5  ft.  at  the  outboard  end,  the  total  radius  of 
action  is  27  ft.  The  total  width  of  the  dump 
made  by  this  device  is  thus  54  ft.,  and,  conse- 
quently, the  dump  needs  to  be  moved  forward 
much  less  frequently  than  is  the  case  in  the 
old  fixed  dump  where  the  width  of  the  em- 
bankment rarely  exceeds  eight  ft.  There  is, 
of  course,  a  great  saving  in  the  amount  of  tres- 
tle required.  The  arrangement  of  timbers  at 
the  outboard  end,  D,  is  for  the  support  of  the 
chain  which  opens  the  latches  in  the  end  gate 
of  the  car. 

The  construction  is  very  simple;  one  that 


Forms  added  and  Coucrete 
placed  simultaneously  with 
the  Sinkiug. 


on  both  ends  of  the  axles  of  the  four  wheels, 
P,  P,  etc. 

The  rear  truck,  C,  carries  the  rails  from  the 
cribbing,  F,  to  the  swinging  truck.  These  rails 
on  C  are  loose  at  the  outboard  end,  so  that 
the  swing  truck  may  turn  under  them.  This 
truck  is  not  absolutely  necessary,  as  these  loose 
rails  may  be  laid  upon  the  cribbing  at  F, 
but  it  saves  some  time  in  moving  the  machine 
forward. 


Design  and  Sinking  of  Shafts.* 

On  the  Mesaba  range  in  northern  Minne- 
sota the  cover  of  sand,  gravel  and  boulders 
over  the  ore  body  in  some  localities  is  close 
to  200  ft.  thick  with  the  water  level  varying 
of  course,  but  at  some  places  30  ft.  from  the 
surface.  To  sink  through  170  ft.  of  running 
sand,  etc.,  therefore,  requires  methods  which 
are  distinctly  products  of  later  day  engineer- 
ing. Formerly  timber  drop-shafts,  so-called 
because  the  lining  was  built  as  an  open  timber 
caisson  and  dropped  as  the  earth  was  exca- 
vated from  underneath  the  cutting  edge,  were 
sunk  in  the  shallow  localities  where  the  water 
was  less  troublesome.  In  the  newer  develop- 
ments and  through  the  thicker  overburden 
concrete  drop-shafts  are  now  sunk.    These  are 


sunk  as  a  pneumatic  caisson.  A  brief  descrip- 
tion of  the  pneumatic  process  may  be  interest- 
ing to  many.  See  Fig.  2.  A  decking  usually 
of  timber  is  placed  in  the  shaft  8  ft.  or  so 
above  the  cutting  edge  of  the  concrete  caisson. 
In  this  deck  are  openings  usually  two  in  num- 
ber in  which  are  placed  flanged  steel  cylinders 
about  3  ft.  in  diameter.  To  these  cylinders 
are  attached  air  locks,  one  arranged  to  permit 
hoisting  the  muck  and  one  for  the  passage  of 
men.  The  compressed  air  is  admitted  to  the 
working  chamber  by  pipes  through  the  air 
deck.  When  the  air  is  turned  on  an  extra 
quantity  is  needed  to  "catch  up,"  as  the  sand- 
hog  calls  it,  and  the  water  is  forced  out  of 
the  working  chamber.  The  men  are  then  put 
through  the  lock  for  work.  High  pressures 
are  exceedingly  dangerous  and  the  attendant 
costs  correspondingly  high  for  as  the  depth  in- 
creases the  wage  per  shift  increases  and  the 
length  of  shift  decreases.  The  limit  for  pneu- 
matic sinking  is  about  100  ft.  below  water 
level,  for  few  men  can  stand  the  air  pressure 
necessary  to  overcome  the  head  of  the  water 
at  this  depth. 

The  deep  European  shafts  are  circular  or  el- 
liptical in  shape  and  lined  with  brick,  con- 
crete or  iron  tubing.  In  going  through  wet 
surface  a  process  of  forcing  down  a  steel  cyl- 
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Fig.   1 — Method   of   Sinking   Concrete  Drop 
Shaft. 


Fig.   2 — Method   of   Sinking  Pneumatic 
Caisson. 


Fig.  3 — Method  of  Sinking   Shaft  in  Rock. 


any  carpenter  or  blacksmith  can  duplicate. 
The  forward  wheels,  E,  are  double  and  are 
made  of  two  mine  car  wheels  set  face  to  face. 
The  rear  truck  is  supported  upon  four  wheels 
Q,  and  T,  Fig.  2,  is  a  plate  of  %-in.  steel  upon 
which  the  platform  turns. 

As,  in  this  case,  the  cars  approach  the  dump 
wrong  end  first,  a  turn  table  is  necessary  that 
the  end  gate  may  be  brought  to  face  the  dump. 
This  turn  table  is  shown  in  detail  in  Fig.  2. 
It  consists  of  a  heavy  wheel  taken  from  a 
wagon  and  mounted  upon  the  same  spindle, 
A,  as  that  upon  which  the  rear  truck  of  the 
platform  turns.  The  outer  rim  of  the  wheel 
bears  upon  four  mine  car  wheels,  P,  set  in  a 
frame.  This  frame  in  Fig.  2,  rests  immediately 
upon  the  truck  frame  shown.  Upon  the 
upper  side  of  this  wheel  are  bolted  short 
lengths  of  mine  rails,  thus  forming  a  perfect 
turn  table.  The  cap  shown  at  A,  Fig  1,  is  in- 
tended to  engage  the  axle  of  the  car  to  pre- 
vent its  overrunning  the  table.  The  timbers, 
M,  M,  etc.,  where  they  engage  the  main  floor 
beams,  L,  L,  are  supported  by  stirrups  of  bar 
iron  and  the  same  is  the  case  where  the  short- 
er pieces,  N,  N ,  engage  those  marked  M,  M, 
etc.  Stirrups  are  also  used  to  support  the  cen- 
ter block,  S,  which  carries  the  spindle,  and  also 


concrete  shells  usually  cylindrical  in  shape  with 
a  steel  cutting  edge,  a  general  design  of  which 
is  shown  by  Fig.  1.  The  excavation  is  done 
with  orange  peel  grab  buckets  and  as  the 
caisson  sinks  the  concrete  is  added  at  the  top. 
The  thickness  of  the  shell  is  designed  for 
weight  to  aid  its  dropping  as  well  as  for  hy- 
drostatic pressure.  Boulders,  hardpan,  etc.,  re- 
quire blasting  under  the  water.  The  difficul- 
ties are  readily  imagined  when  it  is  remem- 
bered that  these  deeper  soft  ground  shafts  are 
all  sunk  many  feet  under  water  at  depths  too 
great  for  pneumatic  caisson  work.  Many  of 
the  shafts  in  the  Lake  Superior  region  and 
some  on  the  Mesaba  range  have  been  sunk 
under  air  pressure,  and  where  the  head  of 
water  is  not  too  great  this  is  the  ideal  way. 
When  the  cutting  edge  of  the  caisson  has 
reached  the  taconite,  which  is  the  brittle  strat- 
ified low  grade  iron  ore  which  overlies  the 
main  ore  body,  it  is  practicable  to  pump  the 
shaft  and  seal  it  in  the  taconite.  Pumping, 
of  course,  is  not  necessary  if  the  shaft  has  been 

•Abstracted  from  a  paper  by  G.  R.  Johnson 
of  the  Dravo  Contracting  Co.,  read  before*  the 
West  Virginia  Coal  Mining  Institute  at  White 
Sulphur  Springs.    Illustrations  reproduced  from 
the  "Engineering  and  Mining  Journal." 


inder  with  hydraulic  jacks,  sections  being 
added  at  the  top  as  the  cylinder  is  worked 
down,  has  been  used  very  successful)-,  and 
engineers  are  talking  of  its  use  in  sinking  some 
of  the  shafts  for  the  Brooklyn  end  of  the 
new  Catskill  Aqueduct  for  New  York  City. 
The  wet  sand  which  overlies  the  rock  on  the 
lower  section  of  Brooklyn  is  about  150  ft.  thick 
with  the  water  level  about  45  ft.  from  the 
surface.  The  methods  which  will  be  used  and 
the  progress  made  when  these  shafts  arc  sunk- 
will  be  interesting  to  note.  The  lining  of  the 
European  shafts,  however,  is  different  from 
our  practice.  When  the  shaft  is  to  be  lined 
with  brick  the  method  is  to  lay  from  a  hang- 
ing scaffold  so  constructed  with  a  hole  in  the 
center  that  the  hoisting  bucket  can  pass 
through  and  the  sinking  operation  be  carried 
on  beneath  simultaneously  with  the  lining 
process.  A  cast  iron  ring  in  sections  bolted 
together  is  placed  on  a  circular  hitch  in  the 
rock  as  a  foundation  for  the  brick  work.  Cast 
iron  tubbing  is  placed  in  substantially  the  same 
manner,  the  tubbing  being  in  segments,  ma- 
chined and  bolted  together  in  the  German 
shafts,  but  placed  with  rough  leaded  joints  in 
most  of  the  English  types.  In  west  strata, 
cement  grout  is  forced  in  behind  the  tubbing. 
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It  is  seldom  that  shafts  are  lined  today  with 
the  timber  placed  "skin  to  skin,"  that  is  rings 
of  timber  placed  directly  on  top  of  each  other 
without  any  intermediate  posts  and  without 
lagging.  Timber  is  too  expensive  today  to 
permit  of  such  extravagant  usage. 

The  two  types  of  shafts  which  are  con- 
sidered in  a  new  plant  are  the  timber  lined 
and  concrete  lined  forms.  The  former  is 
familiar,  at  least  regarding  the  general  design, 
but  a  brief  discussion  of  the  general  features 
will  enable  one  to  see  the  vast  improvements 
that  are  being  made  in  the  concrete  lined  type. 


pipe-way,  is  determined  by  water  conditions  in 
surrounding  mines.  If  shafts  are  to  be  sunk 
in  a  new  territory  a  pipe-way  should  undoubt- 
edly be  placed  as  the  shaft  is  sunk. 

With  the  determination  of  the  size  of  the 
compartments  the  dimensions  of  the  timbers 
are  decided.  Rock  pressures  are  practically 
indeterminate.  Sandstone  actually  requires  no 
timbering  if  the  rib  is  properly  scaled  down, 
that  is,  trimmed  of  all  loose  or  shattered 
pieces.  Only  enough  timber  to  support  guides, 
air  partition,  stairs  and  pipe  clamps  is  abso- 
lutely necessary  in  sandstone.    In  good  lime- 
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Punch  Block  dapped  into  Wall  Plates 
Center  Buntons  dovetailed  into  Wall  Plates 
End  Bunton  halved  into  Wall  Plate 


Fig.  4 — Typical  Timber  Set. 


Timber  shafts  are  usually  rectangular  in  shape, 
and  to  best  handle  the  many  operations  neces- 
sary in  mining  a  shaft  mine  must  have  at  least 
two  passageways  to  the  surface  for  the  cages, 
a  man  escape-way,  an  air-way  for  the  fan,  a 
return  air-way  and  a  pipe-way.  Aside  from 
the  fact  that  most  state  laws  specify  that  there 
shall  be  two  distinct  openings  to  the  surface 
available  for  every  mine,  the  shaft  bottom 
layouts  and  the  plan  of  air  courses  in  the  mine 
practically  dictate  that  the  escape-way  and  one 
air-way  shall  be  in  one  shaft  and  the  hoist 
compartments  and  the  other  air-way  in  an- 
other shaft  with  the  pipe-way  placed  in  either 
opening  according  to  the  mining  engineer's 
pump  room  layout,  but  usually  in  the  hoist 
shaft  next  to  one  cage-way.  In  designing  the 
shafts  the  operator  decides  on  a  certain  output 
per  day  to  which  his  mine  will  ultimately  de- 
velop. On  his  acreage,  that  is  the  value  of  his 
holding,  will  largelv  depend  the  size  and  char- 
acter of  plant  which  he  can  afford  to  install. 
Hi-  daily  output  will  determine  the  size  and 
the  estimated  life  of  the  mine  will  determine 
largely  the  character  of  equipment.  When  his 
output  is  determined,  that  is,  the  number  of 
car-  per  day  to  be  hoisted,  the  size  of  the  car 
is  determined.  The  thickness  of  the  vein  and 
the  srrades,  etc.,  determine  within  certain  eco- 
nomical shoveling  limits  the  height  of  the  mine 
car  and  the  area  of  the  car  is  readily  figured 
when  its  cubical  contents  are  specified.  With 
the  adoption  of  a  standard  car  the  cage  dimen- 
sions are  fixed  and  the  size  of  the  hoist-ways 
are  at  once  known  W  ith  the  width  of  the 
-haft  determined  by  the  cage-way,  the  hoist 
shaft  air-way  is  to  be  dimensioned.  If  the  fan 
i-  to  be  placed  at  the  hoist  shaft  the  air  com- 
partment is  partitioned  from  the  hoist-ways. 
I  he  size  of  the  fan  air-way  depends  upon  the 
number  of  men  to  be  worked  and  whether  an- 
imal- are  to  be  used  for  haulage.  For  every 
1,000  en.  ft.  of  air  required  in  the  mine  there 
should  be  !  gq.  ft.  of  air  compartment.  If  the 
fan  is  placed  at  the  escapemenl  shaft,  usually 
called  the  air  shaft,  the  return  air-way  is,  of 
course,  placed  m  tin  hoist  shaft.  It  is  not 
i  SSarj  lo  partition  this  from  the  hoist  com- 
partments as  is  often  done.  Many  now  believe 
that  by  leaving  off  this  partition  the  hoist- 
wa\-  can  take  a  portion  of  the  air  and  hence 
tin-  return  airways  can  be  made  much  -mailer. 
The  mining  laws  of  most  of  the  states  dic- 
tate  that  the  escape  way  shall  be  provided 
either  with  a  stairway  or  a  hoisting  cage.  Ten 
i  •  ee  and  Illinois  specify  a  stairway  and  the 
formci  even  *perifics  tin  minimum  dimensions. 

an  exceptionally  good  thing    if  a  hoist-way 
ed  it  should  be  oi  ample  size  to  carry  the 

standard  mine  car  so  thai  il  can  be  used  as  a 
supply  and  repair  shaft.  Stairwa\  compart- 
menu  are  usually  about  (')  ft.  wide  and  the 
(light-  an-  placed  at  about  a  l'>  degree  angle. 
I  Ik-  last  of  the  essential  compartments,  the 


stone  the  same  is  true,  but  lime  shatters  more 
than  sandstone  and  the  scaling  is  too  often 
not  thorough.  Bastard  lime,  that  is  lime  with 
fire  clay  or  slate  or  sandstone  is  very  treach- 
erous and  pure  fire  clay  likewise  requires 
heavy  timbering,  for  with  the  action  of  air 
and  water  it  rapidly  disintegrates  and  swells. 
Notwithstanding  oft  heard  assertions  of  the 
squeezing  of  lire  clay  beds  the  writer  has  never 
seen  timbers  bent  from  the  pressure  of  a 
squeeze.  He  has  seen  timbers  bowed  at  soft 
strata  but  repairs  always  disclosed  z  cave-in 
or  slip  due  probably  to  the  shattering  and  dis- 
integration in  the  cracks.  It  therefore  be- 
hooves the  resigning  engineer  to  figure  strong- 
ly in  fire  clay  country ;  8x10  or  10x10  white 
oak  or  long  leaf  yellow  pine  are  the  usual  re- 
quirements. These  are  framed  in  sets  spaced 
o  ft.  center  to  center.  Some  engineers  will 
space  the  timber  sets  on  2V2  ft.  centers  in  soft 
strata  and  it  is  a  wise  plan.  Generally  with 
8x10  timbers  on  0  ft.  centers  no  span  longer 
than  12  ft.  should  be  used.  If  conditions  re- 
quire longer  spans  the  timber  should  be 
heavier  and  the  center  to  center  spacing 
shorter.  The  long  side  timbers  of  a  set  are 
called  the  wall-plates,  the  end  timbers  are 
called  end-plates  or  end-buntons.  The  timber 
braces  divided  into  compartments  are  called 
center-buntons  or  dividers  and  the  vertical 
posts  which  separate  the  sets  are  called  punch- 
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plest,  which  is  the  half-together  joint,  is  prob- 
ably the  best.  There  are  also  many  schemes 
for  attaching  the  guides  to  the  buntons  other 
than  direct  bolting  one  using  angles  screwed 
to  the  buntons  and  bolting  the  guides  to  the 
angles,  but  here  again  the  simplest  form  as 
shown  in  Fig.  5  is  the  best. 

The  partitions  in  the  shaft  are  of  yellow] 
pine  tongued  and  grooved  sheathing,  usually 
two  layers  of  1  in.  material  spiked  with  loose 
joints  to  the  buntons.  Stairways  are  usually 
built  of  the  same  material  as  the  shaft  timber 
as  recent  tests  have  shown  less  rot  from  oak 
on  oak  or  from  pine  on  pine  than  from  oak] 
with  pine. 

When  water  is  encountered  in  the  sinking 
in  quantities  which  it  will  be  objectionable  to 
let  fall  in  the  finished  shaft,  or  in  quantities 
which  will  impede  the  progress  of  the  sinking 
contractor,  water  rings  are  cut  in  the  rock  and 
concreted  to  form  a  drainage  channel  around 
the  shaft.  The  general  design  is  as  shown  in 
Fig.  6.  Rings  are  concreted  to  a  column  pipe 
leading  to  the  sump  in  the  pipe  compartment 
of  the  shaft.  Strainer  plates  are  placed  on 
each  side  of  the  outlet  pipe  and  the  lagging 
left  off  so  that  they  can  be  entered  for  clean- 
ing from  the  cages  or  stairway.  In  air  com- 
partments they  are  of  course  sheeted  over. 
Where  possible  splash  boards  are  placed  to1 
deflect  the  water  dripping  from  the  timbers 
into  the  rings.  The  concrete  in  a  ring  is 
placed  with  a  grade  of  about  8  ins.  in  a  shaft 
30  ft.  fang  to  give  a  good  drain  toward  the 
outlet  pipe.  The  general  value  and  the  loca- 
tion of  rings  are  too  often  lost  sight  of.  If 
the  shaft  is  located  in  low  ground  where  it  is 
liable  to  influx  or  surface  water,  a  ring  should 
be  placed  in  the  first  suitable  rock  ledge  be- 
fore the  water  gets  a  chance  to  run  through 
the  lagging  and  drip  into  the  shaft.  A  ring 
should  be  located  just  above  the  bottom  so  as 
to  have  as  dry  a  shaft  bottom  as  possible.  On 
the  first  suitable  rock  in  the  shaft  a  concrete 
coping  wall  should  be  built  as  a  foundation 
for  the  permanent  headframe  and  as  a  re- 
taining wall  to  withstand  the  earth  pressure. 
Shaft  bottom  is  designed  for  sage  landers  and 
bumpers  and  for  the  admission  of  the  longest 
rail  length  to  be  used  in  the  mine. 

The  cry  for  a  more  permanent  and  fire- 
proof construction  turned  engineers  to  con- 
crete as  a  lining  and  in  May,  1903,  contract 
was  let  for  the  first  concrete  lined  coal  mine 
shafts  in  this  country.  These  shafts  were  sunk 
for  the  U.  S.  Coal  &  Coke  Co.  at  Tug  River. 
West  Virginia,  and  were  practically  ellintica? 
in  shape.  The  next  few  shafts  constructed 
were  also  elliptical  in  shape  except  one  or  two 
which  were  a  combination  of  a  rectangle  and 
an  ellipse,  practically  a  rectangle  with  arched 
sides  and  ends  as  shown  in  Fig.  7.    About  two  j 
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Fig.  5 — Types  of  Guide  Connections. 


block-.  Behind  the  sets  is  placed  lagging. 
Usually      in.  plank.    See  Fig.  1. 

Set  accurately  to  phunh  line  and  gage,  the 
guides  for  the  cages  in  the  hoist  compartments 
arc  dapped   over   the  bunton-  and    bolted  to 

them  usually  with  lag  screws.    1  he  guides 

should  be  the  best   long  leal   \cllow  pine  and 
framed  with  exceptional  care.    There  are  scv 
er&!  Schemes  of  splicing  the  guides;  the  sitn- 


years  ago  designer: 


'lew 


holder  and  static 


the  construction  of  a  pair  of  shafts  with  on1 
the  ends  arched,  the  sides  being  straight 
give  a  sin  face  parallel  to  the  ends  of  the  cag 
Nearly   all   the  deeper  concrete    lined  sha 
have  since  been  constructed  along  these  gen 

era!  lines,    ["he  excavation  is  practical!]  ellij 

lical  and  ibis  is  of  course  .1  distinct  advan 
tage     Figuring  the  sides  as  beams  the  gre.ite- 
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ekness  is  as  it  should  be.  in  the  center,  and 
ice  the  ends  are  arched  and  the  thrusts  are 
rected  to  the  ends  of  the  sides,  that  is  the 
ams,  the  assumption  of  the  strains  seems 

be  reasonable.  In  a  good  many  shafts  steel 
inforcement  has  been  used  in  the  lining  in 
ft  rock  strata,  for  engineers  are  not  sure 

their  theory.  The  linings  are  not  figured 
r  hydrostatic  pressure  and  drains  conduct- 
g  the  water  to  rings  are  usually    put  in. 


Tile  Draius  to  Rings. 


Ridge  projecting  so  us 
Straiuet  Plates.    \  to  catch  Water. 


U*—  Doorway, 

Grade  to  Eing  l'io  30' 
Draiu  to  Sump. 


Fig.  6 — Typical   Water  Ring  in  Concrete 
Lined  Shafts. 


hese  are  made  of  farm  tile  with  broken  stone 
acked  around  them  and  protected  from  the 
Dncrete  by  tar  paper  or  corrugated  iron, 
[owever,  it  is  possible  by  means  of  diamond 
rill  holes  always  kept  below  the  bottom  of 
le  shaft  to  foresee  excessive  water  troubles  in 
lost  cases.  Grout  machines  are  attached  to 
ipes  driven  tightly  in  the  holes  and  cement 
rout  forced  into  the  fissures  under  great 
ressure.  By  this  process  of  cementation  the 
•evices  are  filled  and  the  ground  made  solid 
id  dry  for  sinking.  In  sinking  in  a  wet 
mntry  it  would  seem  a  wise  move  to  figure 
n  such  a  method  at  the  start,  for  not  only 
ill  the  shaft  be  dry  but  the  money  saved  in 
imping  the  shaft  sump  during  the  life  of  the 
line  will  be  very  great.  This  method  has  been 
ied  only  once  in  this  country  to  the  writer's 
nowledge  but  it  was  as  successful  here  as  it 
as  been  in  Europe.  The  concrete  lined  shafts 
sed  for  the  downtake  and  uptake  shafts  of 
le  huge  syphons  that  pass^under  valleys  and 
vers  for  new  Catskill  Aqueduect.  which  is 
;ing  built  to  supply  the  increased  demands 
E  New  York  City,  are  circular  in  shape.  With 
le  concrete  in  compression  when  the  aque- 
uct  is  empty  by  virtue  of  the  arch  principle 
is  possible  to  subject  the  lining  to  consider- 
ate rock  pressure.  Drains  made  of  pieces  of 
rought  iron  pipe  and  leading  from  the  rock 
i  the  concrete  forms  are  laid  in  the  concrete 
:  the  wet  stratum  and  the  water  allowed  to 
in  into  the  shaft.  When  the  shaft  is  finished 
rout  machines  are  attached  to  the  drains  and 
:ment  is  pumped  into  the  crevices  in  the 
:>ck.  When  the  grout  has  set  the  hole  is 
lugged.  This  same  method  is  used  in  the  tun- 
els  of  the  aqueduct. 

The  best  proportions  for  the  concrete  mix- 
ire  for  linings  are  cne  part  of  cement  mixed 
ith  two  parts  of  sand  and  four  parts  of 
ravel  or  broken  stone.  If  the  excavation 
mid  be  cut  accurately  to  line  like  cheese,  the 
)st  of  lining  with  concrete  would  be  no  more 
lan  with  timber.  But  unfortunately,  may  be 
irtunately,  we  do  not  sink  through  cheese 
id  the  actual  concrete  to  be  placed  is  about 
Vz  times  the  theoretical  quantity,  due  to  slip- 
ages  and  the  scaling  of  shattered  rock  from 
le  rib,  a  very  thorough  performance  of  the 
.tter  job  being  especially  essential  with  con- 
-ete  lining.  In  fact  it  is  more  than  probable 
lat  the  natural  tendency  of  soft  strata  to 
reak  back  due  to  disintegration  and  slipping 
nd  the  consequent  thick  lining  at  these  points 
the  reason  there  are  no  failures  of  lining 
iported.  It  is  customary  to  imbed  one-man 
:one  in  the  concrete  back  of  the  theoretical 
nes,  as  being  a  cheaper,  yet  substantial  form 
f  back-filling.  If  all  the  minute  air  bubbles 
juld  be  removed  from  the  concrete  it  would 
e  absolutely  impervious  to  water,  but  this  is 
irely  possible.  The  concrete  should  be 
fixed  fairly  wet  and  made  in  comparatively 
lin  layers.  It  should  be  spaded  well,  for  only 
y  thorough  spading  can  air  bubbles  be  worked 

Lit. 

Opinions  vary  greatly  regarding  the  buntons 
Dr  concrete  lined  shafts,  and  cross  sections 
f  several  that  are  in  use  are  shown  in  Fig.  8. 


By  far  the  cheapest  and  certainly  a  most  sat- 
isfactory form  is  the  timber  bunton.  The  all 
steel  bunton  has  many  advocates  and  is  used 
a  great  deal,  but  the  arguments  against  it  are 
many.  In  the  first  place  it  costs  about  four 
times  as  much  per  foot  as  the  timber  bunton 
if  only  a  35-lb.  per  foot  section  is  used.  Sec- 
ondly, it  is  necessary  to  allow  for  corrosion 
and  for  this  a  very  heavy  section  is  required. 
One  company  in  W.  Va.  uses  a  center  bunton 
section  weighing  about  96  lbs.  per  foot.  If  a 
steel  bunton  is  decided  on  the  Bethlehem  Steel 
Company's  H-section  is  probably  the  best 
made,  since  it  is  ideal  in  shape  and  rolled  in  a 
manner  to  give  an  even  stress  throughout  the 
section.  In  the  next  place  the  procuring  of 
new  steel  buntons  in  case  of  wreck  takes 
longer  than  the  procuring  of  timber.  The 
strongest  argument  for  the  use  of  the  steel 
bunton  is  its  fireproof  qualities,  but  whether  a 
fire  sufficient  to  burn  out  timber  buntons  wet 
from  shaft  water  and  from  cage  drippings 
and  spaced  o  ft.  apart  in  a  concrete  lining, 
would  not  warp  and  twist  steel  buntons  until 
they  would  have  to  be  replaced  is  a  question 
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Fig.  7 — Types  of  Concrete  Lined  Hoist 
Shafts. 


for  the  mine  fire  expert.  A  reinforced  con- 
crete bunton  seems  ideal  in  a  good  many  ways 
and  its  cost  would  be  no  more  than  an  all 
steel  bunton  of  standard  section.  A  small 
steel  I  beam  or  H  beam  wrapped  with  ex- 
panded metal  and  encased  in  concrete  seems 
a  good  design.  Bunions  of  this  type  are  being 
placed  in  some  Indiana  shafts  now  in  the  course 
of  construction.  If  necessary  to  place  a  par- 
tition in  the  concrete  lined  shaft  tongued  and 
grooved  pine  sheeting  is  spiked  to  the  buntons 
if  they  are  of  timber.  In  some  cases  a  rein- 
forced concrete  partition  wall  has  been  built 
making  the  shaft  absolutely  fireproof.  The 
new  state  mining  law  of  Illinois  specifies  now 
that  the  shaft  in  all  new  propositions  shall  be 
of  entirely  fireproof  construction,  and  we  can 
look  for  many  improvements  in  shaft  details 
from  that  section. 

Guides  for  concrete  lined  shafts  are  of  prac- 
tically the  same  form  as  for  timbered  shafts. 
One  company  in  the  south  has  made  a  radical 
departure  in  using  a  steel  H-section  with  cast 
steel  sawtooth  racks  riveted  to  the  web  on 
either  side  of  each  guide  to  engage  safety 
dogs  in  case  of  emergency.    Besides  costing 


many  times  as  much  as  timber  guides  it  does 
not  seem  to  be  as  practicable.  Certainly  steel 
dogs  of  a  cage  that  is  starting  to  fall  gripping 
into  timber  guides  will  cause  less  damage  than 
steel  dogs  thrown  into  the  teeth  of  a  steel 
rack.  The  dynamic  force  of  a  loaded  cage 
dropping  only  a  few  feet  is  terrific  and  if 
stopped  suddenly  as  with  a  steel  rack  some- 
thing is  going  to  break.  The  rings  in  concrete 
lined  shafts  are  the  same  as  in  timbered 
shafts,  being  practically  catch  basins  running 
around  and  behind  the  concrete  lining  and 
piped  to  the  sump. 

Concrete  lined  shafts  permit  of  exceptionally 
good  arching  plans  for  the  shaft  bottom,  quar- 
ter bends  in  the  concrete  making  ideal  air 
courses  and  providing  ample  space  for  handling 
of  rails  from  the  cages  into  the  mine.  The 
nature  of  the  roof  will,  of  course,  determine 
the  thickness  of  the  arches  and  the  necessity 
for  reinforcement. 

The  usual  methods  of  sinking  in  rock  an  as 
follows :  The  earth  surface  is  excavated,  di- 
mensions being  ample  to  allow  for  concrete 
coping  and  head-frame  foundations.  Rock 
drills  operated  by  compressed  air  cut  lines  of 
holes  at  angles  to  blast  out  a  sump.  The  holes 
are  usually  8,  10  and  12  ft.  deep,  according  to 
the  size  of  the  shaft.  Pumps  are  then  taken 
out  of  the  shaft  and  the  holes  fired  by  battery 
or  dynamo.  The  shooting  of  the  sump  fill? 
the  shaft  with  muck  to  a  depth  of  4  or  a  feet. 
As  soon  as  the  powder  smoke  permits  pumps 
are  lowered  and  connected  up  and  all  hands 
muck  at  one  end  to  find  the  solid  when  the 
drills  are  again  set  up  and  the  first  bench 
drilled.  Enough  men  are  employed  to  com- 
pletely muck  the  sump  by  the  time  the  first 
bench  is  drilled  and  loaded.  As  soon  as  the 
bench  is  fired  and  the  pumps  are  again  work- 
ing, the  men  muck  for  the  last  bench  which 
is  drilled,  fired  and  mucked.  The  process  is 
then  repeated.  Of  course  there  are  many 
hitches  in  this  scheme  at  times,  crevices  in 
the  rock  and  soft  strata  often  causing  shots 
to  break  poorly,  expending  their  force  in  strata 
beneath  the  bottom  of  the  shaft.  Ten  foot  holes 
usually  pull  from  6  tc  9  ft.  of  shaft,  depending 
on  the  nature  of  the  rock.  The  wise  superin- 
tendent always  has  muck  for  the  muckers  and 
the  shift  is  regulated  with  this  in  mind.  The 
nature  of  the  ground  determines  the  distance 
the  sinking  can  proceed  before  it  is  neces- 
sary to  stop  to  timber.  Bearing  timbers  are 
placed  in  hitches  cut  in  the  rock  directly  in 
line  with  the  buntons.  The  character  of  the 
rock  determines  the  depth  of  the  hitches. 
These  bearing  timbers,  usually  called  dead- 
logs,  are  lined,  leveled  and  blocked  and  a  set 
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Fig.  8 — Buntons  for  Concrete  Lined  Shafts. 


of  timber  placed  on  these  as  a  foundation 
and  wedged  to  line.  The  timbering  is  then 
built  up  and  lagged.  The  space  behind  the 
lagging,  which  is  spiked  to  the  sets,  is  filled 
with  saw  mill  slabs  or  other  suitable  pack- 
ing, to  keep  loose  rock  falling  behind  the 
timbers.     Practically  the     same    method  of 
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lining  is  followed  when  a  shaft  is  to  be  con- 
creted. A  platform  is  built  on  dead-logs 
hitched  in  the  ribs  and  the  forms  started  with 
the  platform  as  a  bulk-head.  The  forms  are 
usually  made  in  slabs  as  high  as  the  dis- 
tance from  center  to  center  of  the  buntons, 
which  are  concreted  in  place. 

There  is  no  doubt  but  that  the  concrete  lined 
shaft  is  the  ideal  form,  the  question  of  its 
adoption  in  place  of  the  timber  lined  shaft, 
depending  on  the  life  of  the  mine  and  the 
policy  of  the  company.  Long  leaf  yellow  pine 
and  white  oak  will  last  from  twenty  to 
twenty-five  years  in  a  shaft.  If  the  shaft  is 
intended  to  last  longer  than  this,  the  lining 
should  be  of  concrete  for  not  only  will  re- 
timbering  cost  more  than  the  excess  cost  of 
concrete  at  the  time  of  sinking,  but  the  shut- 
down of  a  mine  for  repairs  at  possibly  a 
busy  season  would  soon  prove  a  rapid  money 
loser.  Again,  fire  may  hasten  the  retimbering 
time  and  fire  shows  no  partiality  for  dull 
seasons.  However,  doubts  regarding  the  ad- 
visability of  sinking  concrete  lined  shafts  are 
rapidly  disappearing  and  in  nearly  all  the  lame 
propositions  lately  this  type  has  been  specified. 

The  question  of  speed  in  sinking  is  of  big- 
gest importance  to  the  operator.  An  average 
of  70  ft.  sunk  and  lined  is  a  fair  monthly  rate 
of  progress  in  comparatively  dry  shafts.  This 
is  often  exceeded  and  just  lately  ^83  ft.  was 
sunk  in  27  working  days  in  hard  granite  on 
the  New  York  Aqueduct  at  Storm  King,  N. 
Y.  Such  progress  has  never  been  made  be- 
fore in  this  country  in  hard  rock  although 


very  good  records  have  been  made  in  the 
soft  shales  in  Kansas  and  in  southern  Illinois. 
In  South  Africa,  213.5  ft.  was  sunk  in  one  month 
in  the  New  Kleinfontein  shaft  on  the  Rand. 
This  work  was  carried  on  by  3  8-hour  shifts 
working  for  31  days  and  as  far  as  is  known  is 
the  world's  record.  It  must  be  understood 
that  these  records  are  only  made  in  dry 
shafts.  In  wet  holes  the  speed  rapidly  de- 
creases as  the  water  increases.  With  150  gal- 
lons per  minute  50  ft.  advance  per  month  is 
fair ;  with  500  gallons  per  minute,  25  ft.  per 
month  is  good  sinking.  Cameron  pumps  are 
used  very  largely  in  sinking  for  they  have 
long  since  proved  their  undoubted  worth  in 
such  construction.  Since  sinking  through  in- 
creased quantities  of  water  causes  an  extra 
cost  the  equity  of  the  water  clause  in  the  con- 
tract is  readily  seen.  This  clause  provides 
for  extra  payment  for  excavation  done  under 
conditions  which  necessitate  the  pumping  of 
certain  specified  quantities  of  water.  The  con- 
tractor naturally  bids  lower  when  a  water 
clause  is  included  in  the  contract  for  he  does 
not  figure  on  nearly  so  great  a  risk  when  the 
greatest  danger,  water,  is  taken  from  the  list 
of  contingencies. 

In  conclusion  a  very  brief  discussion  of  a 
few  points  which  are  very  necessary  for  the 
constructor  of  the  new  plant  for  which  shafts 
are  to  be  sunk  may  be  of  interest  to  some. 
By  far  the  most  important  is  the  starting  of 
the  shafts  at  the  proper  time  in  reference  to 
the  other  contracts  for  the  plant.  The  power 
plant  should  be  completed  by  the  time  the 


shafts  are  bottomed.  The  engines  should  be 
ready  to  operate  and  even  the  headframe  can 
be  built  while  the  contractor  is  sinking,  by 
roofing  and  siding,  the  contractor's  temporary 
headframe.  If  all  shafts  were  dry  these  points 
would  not  be  vital,  but  since  the  dry  shaft  is 
so  rare  it  is  either  a  question  of  lettine  the 
holes  rill  up  with  water  or  renting  the  con-j 
tractor's  equipment.  This  may  seem  an  easy 
matter  to  fix  at  the  start  of  a  plant,  but  it  may 
surprise  some  to  know  that  in  only  about  one 
case  out  oi  four  has  it  happened  that  the  com- 
pany was  ready  to  take  over  and  operate  the 
shaft  with  its  own  machinery.  It  costs  no 
more  to  have  engines  set  up  a  month  before 
the  shafts  are  bottomed  than  a  month  after- 
wards, as  far  as  the  engines  are  concerned, 
and  the  money  saved  by  not  having  to  pump 
a  drowned  shaft  will  be  considerable.  ./he 
disposition  of  the  muck  from  the  shaft  is 
another  point  that  can  make  or  lose  money  for 
the  coal  company. 

Distributing  the  spoil  at  random  and  then 
excavating  for  foundations  through  the  rock 
dump  is  done  surprisingly  often.  The  sink- 
ing contractor  can  even  fill  for  the  railroad 
for  300  or  400  ft.  on  each  side  of  the 
shaft  at  little  extra  cost,  yet  this  very  often 
is  lost  sight  of  and  costly  fill  is  borrowed. 
A  judicious  use  of  excess  spoil  from  shafts  in 
grading  will  often  turn  a  rough  hilly  location 
into  an  admirable  plant  layout,  convenient  for 
car  repair  tracks,  buildings,  etc.,  at  a  very 
small  cost.  In  mo^t  cases  shaft  muck  is  an 
asset  and  not  a  spoil. 
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Surface  Tarring  of  Highways:  Eco- 
nomic Results;  Effect  of  Tar  Upon 
the  Eyes  and  Upon  Vegetation. 

The  value  of  surface  tarring  for  macadam 
roads  as  a  means  for  the  prevention  of  dust 
was  first  brought  to  general  attention  by  the 
successful  experiments  conducted  in  1902  at 
Monaca  by  Dr.  Guglielminetti.  The  results  of 
these  experiments  were  published  throughout 
all  Europe  and  European  engineers  at  once 
began  experimenting  with  superficial  tarring. 
The  hygienic  advantage  of  surface  tarring — the 
considerable  diminution  of  dust — was  quickly 
recognized,  as  was  the  fact  that  tarring  les- 
sened the  wear  on  the  highway  and  increased 
its  length  of  life.  Up  to  the  present  time, 
however,  very  little  data  have  been  available 
to  show  the  saving  effected  by  surface  tarring 
a  given  roadway.  Some  interesting  data  on 
this  point  are  given  by  Dr.  Guglielminetti  in 
an  article  setting  forth  the  economic  results 
of  surface  tarring  on  the  Avenue  du  Bois 
de  Boulogne  at  Paris.  This  article  appeared 
in  a  recent  issue  of  Le  Genie  Civil  and  in  The 
Surveyor.  The  text  of  Dr.  Guglielminetti's 
article  as  it  appeared  in  The  Surveyor  follows: 
It  was  about  ten  years  ago  that  we  made  at 
Monaco,  and  published  an  account  of,  the  first 
experiments  in  road  tarring.  The  results  of 
these  attempts  have  since  been  checked  by 
experts  of  almost  every  nation  who  discussed 
them  at  the  International  Road  Congress  in 
Paris  (1908)  and  Brussels  (1910).  At  the 
Brussels  Congress  it  was  formally  acknowl- 
edged that  the  surface  tarring  of  roads  may 
now  be  considered  as  having  definitely  entered 
the  region  of  practice. 

ECONOMIC  RESULTS, 
it  is  proved,  then,  that  the  hygienic  object 
of  tarring — that  is  to  say,  the  considerable 
diminution  of  dust  is  actually  attained.  From 
the  economic  point  of  view,  however,  we  have 
still  to  ascertain  if  tarring  is  a  very  costly 
process  or  not.  All  engineers  are  agreed  that 
tarring  lessens  the  wear  and  fear  of  the  high- 
way •'■lid  increases  its  durability,  to  say  noth- 
ing of  the  considerable  reduction  in  cost  <>f 

cleaning  (watering,  scraping,  sweeping).  Up 
to  now,  however,  it  has  been  rather  difficult 
to  express  in  figures  the  saving  effected  by 
tarring  a  given  roadway.    Some  time,  in  fact. 


is  required  to  enable  a  judgment  to  be  formed 
concerning  economic  results  from  the  point 
of  view  of  the  maintenance  of  a  highway,  the 
nature  and  frequency  of  the  traffic  over  which 
may  vary  considerably  from  one  year  to 
another.  But  there  is  in  Paris  a  thoroughfare 
which  has  been  tarred  for  the  last  five  years, 
and  the  nature  of  the  traffic  over  which  does 
not  vary,  because  heavy  vehicles  are  forbidden 
there ;  so  that  there  is  only  the  frequency  or 
amount  of  the  traffic  to  be  considered,  and 
this,  indeed,  increases  every  year.  The  thor- 
oughfare in  question  is  the  Avenue  du  Bois 
de  Boulogne,  and,  thanks  to  the  information 
furnished  by  Monsieur  Bret,  chief  engineer 
of  roads  and  bridges  for  the  town  of  Paris, 
we  are  now  in  a  position  to  give  the  exact 
figures  of  the  economic  results  obtained  by 
tarrinsr  this  thoroughfare. 

One  of  the  most  beautiful  thoroughfares  in 
the  whole  world,  it  descends  in  a  gentle  slope 
from  the  Place  de  l'Etoile  as  far  as  the  Porte 
Dauphine  at  the  entrance  of  the  Bois  de 
Boulogne.  Its  length  is  a  kilometre  and  a-half 
(1-16  of  a  mile),  and  its  breadth  is  16  metres 
(52  ft.  6  in  ).  It  is  bordered  on  one  side  by 
a  riding  track  for  equestrians,  and  on  the 
other  by  a  wide  pavement  for  foot  passen- 
gers. The  surface  of  the  road  measures  23,580 
square  metres  (28,101:68  sq.  yds.). 

After  having  been  relaid  on  September,  1906, 
this  thoroughfare  was  tarred  by  Lassailly  for 
the  first  time  in  the  month  of  May,  1907.  Since 
then  the  road  has  not  been  relaid,  whereas 
before  it  was  tarred  it  had  to  be  relaid  every 
three  years. 

Tin-  expense  before  tarring  was  adopted 
had  been  as  follows: 

Francs. 


1903 — Relaying  In  March   112,770 

I'.KM    Maintenance  repairs    26,481 

l!IO.r,    Maintenance  repairs    32.1157 

1  *)01i — Maintenance'  repairs    i  before  the 

relaying  in  Beptember)   1,218 


Total    (francs)   173,135 

or.  on   tile  average — 
173,135  francs 


 —  2  francs  10  cent 

23. .">*(>  s<|.  metres  X  3V4  years 

|  40  el h.  |  per  square  metre  per  year,  say  31 
els.  pel    square  yard. 

Since  tarring  was  adopted  the  expenses  have 

been  as  follows  : 

Francs. 

IHOfi    Relaying    In    September   1*7.482 


1907 

Maintenance    repairs  2,977  francs  )       .  _„_ 

Tarring  in  May          3,860  francs  {  b-S6< 

[Maintenance    repairs  9,151  francs'] 

1908  <  Tarring  in  April         5,939  francs!-  *17,836 

I  Tarring  in  Sept          3,146  francs] 

(Maintenance  repairs  12,998  francs'] 

1909  \  Tarring  in  April          4,716  francs  f  22,256 

I  Tarring  in  Sept   4,542  francs  J 

(Maintenance   repairs  6,635  francs) 

1910^  Tarring  in  April          5,395  francs  f  16,558 

[Tarring  in  Sept   4,528  francs  J 


Total    (francs)   160,969 

or,  up  to  March  last — 
160,969  francs 

 =  1  franc  52  cts. 

23,580  sq.  metres  X  iy2  years 

per   square   metre  per  year,   say   24  cts.  per 

square  yard. 

The  saving  effected  up  to  now  is,  therefore, 
2  fr.  10  c. — 1  fr.  52  c.=58  c.  per  square  metre 
per  annum,  or  about  25  per  cent  on  the  cost 
of  relaying  and  maintenance  alone,  not  to 
mention  the  saving  effected  in  expenses  for 
cleaning. 

We  have  seen  that  the  road  was  only  tarred 
once  during  the  year  1907,  and  twice  a  year — 
viz.,  in  spring  and  autumn — commencing  with 
1908.  We  had  requested  the  town  of  Paris 
to  make  that  first  trial  experiment  in  the 
autumn,  so  that  the  road  might  begin  the 
winter  season  with  its  coating  of  tar  intact. 
The  result  was  so  striking  that  in  the  spring 
the  surface  was  still  in  a  state  of  quite  excellent 
preservation,  the  tar  having  in  great  part 
remained  on  the  road.  It  was  only  in  the 
middle  of  the  roadway  where  the  traffic  is 
heaviest  that  the  tar  covering  had  a  tendency 
to  disappear  in  the  springtime. 

As  far  as  this  avenue  is  concerned,  therefore, 
tlic  economic  question  is  settled,  and  we  may 
say  that  the  life  of  the  roadway  is  certainly 
doubled,  so  that  the  cost  of  tarring  is  more 
than  recouped  by  tin  extension  of  the  period 
of  duration,  as  is  proved  by  the  figures  given 
above.  Moreover,  the  frequent  relayings- 
lasting  nearly  two  months  each  time — consti- 
tuted a  serious  inconvenience  to  traffic,  while, 
the  interruption  to  traffic  necessitated  by  tar- 
ring lasts  no  longer  than  the  lew  days  re- 
quired for  the  far  to  dry. 

With  regard  to  the  suppression  of  dust,  the 

♦Translator's  Note  Then-  Is  a  slight  arith- 
metical error  lien-,  as  the  sum  of  these  three 
Items  for  190S  should  lie  lS,L':!t'>  francs.  The  dif- 
fer, nee  of  Hill  francs  does  not,  however,  serious- 
ly affect  tin'  argument. 
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result  is  marvelous.  Where  on  sunny  days 
we  could  never  successfully  cope  with  the 
dust,  in  spite  of  waterings  repeated  every  two 
or  three  hours,  one  washing  a  day  has  proved 
amply  sufficient  since  tarring  was  adopted, 
and  no  one  complains  of  dust.  We  may  re- 
mark here,  moreover,  that  in  this  avenue, 
where  the  daily  traffic  includes  some  40,000 
motor  cars,  frequent  waterings  became  almost 
impossible,  so  that  in  the  evening,  when  the 
motors  returned  from  their  outing,  the  clouds 
of  dust  raised  behind  the  vehicles  spoilt  all 
pleasure  for  the  foot  passengers,  and  com- 
pletely ruined  the  hats  and  dresses  of  the 
ladies.  Before  tarring  was  adopted  it  was 
impossible  to  maintain  this  road  in  a  service- 
able condition.  Since  tarring  has  been 
adopted,  the  same  road  has  excited  the  ad- 
miration not  only  of  those  who  use  it,  but 
also  of  engineers  from  all  countries. 

But  because  tarring  has  produced,  from 
every  point  of  view,  good  results  in  the  Ave- 
nue du  Bois  de  Boulogne,  must  we  therefore 
conclude  that  it  will  yield  the  same  good  re- 
sults on  all  macadamized  roads?  It  would  be 
rash  to  assert  this,  for  on  this  road,  well  ex- 
posed to  the  air  and  the  sun,  the  traffic  is 
exclusively  a  traffic  de  luxe,  very  crowded,  yet 
not  of  a  heavy  character,  the  big,  heavy 
vehicle  being  forbidden  there. 

It  is  evident  that  the  selection  of  the  roads 
to  be  tarred  is  an  important  factor  in  esti- 
mating the  economic  results,  and  it  is  a  ques- 
tion not  only  of  knowing  when  and  how  we 
must  use  tar,  but  also  which  are  the  roads  that 
may  be  tarred  with  success ;  and  this  may 
enable  us  to  account  for  the  misunderstanding 
between  the  engineers  of  town  streets  and 
the  engineers  of  country  roads  at  the  Brussels 
congress. 

The  former,  considering  that  town  traffic 
tends  to  become  more  and  more  crowded  and 
heavy,  boldly  advocated  the  suppression  of 
macadamized  roads,  and  their  replacement 
in  every  case  by  roads  paved  with  stone,  wood 
or  asphalt.  When  they  invited  the  congress 
to  condemn  macadam  in  towns,  the  engineers 
of  country  roads — English,  American,  Belgian, 
French,  etc. — protested  as  one  man,  insisting 
on  the  good  results  obtained  by  the  surface 
tarring  of  macadamized  roads  which,  in  their 
opinion,  might — in  certain  towns  where  the 
traffic  is  not  very  heavy — perfectly  well  replace 
the  paved  roads. 

It  is  evident  that  different  kinds  of  traffic 
require  different  coatings  for  the  roadway,  and 
the  ill-success  attributed  to  tarring  frequently 
arises  from  the  bad  choice  of  the  road  tarred. 
It  would  be  absurd  to  tar  a  macadamized 
road  which,  from  the  nature  and  frequency  of 
the  traffic,  is  obliged  to  be  relaid  every  two 
years,  or  even  every  year.  Such  a  road  should 
be  paved,  and  it  is  useless  to  attempt  to  oro- 
long  its  lire  by  tarring.  Tarring  can  only- 
yield  good,  economic  results  on  a  macadamized 
road,  which,  by  reason  of  the  nature  and  fre- 
quency of  its  traffic,  may  remain  macadamized 
— that  is  to  say,  which  only  requires  relaying 
every  three  years,  or  even  less  frequently. 

EFFECT  OF  TAR  UPON  THE  EYES  AND  UPON 
VEGETATION. 

It  was  on  account  of  the  good  results  ob- 
tained— both  from  the  point  of  view  of  dust 
suppression  and  from  that  of  road  preserva- 
tion— that  the  Second  International  Road  Con- 
gress (Brussels,  1910)  declared  that  surface 
tarring  had  finally  entered  the  region  of 
practice. 

Nevertheless,  as  nothing  is  perfect  in  this 
world,  the  surface  tarring  of  roads  does  pre- 
sent some  inconveniences,  and  appears  to  have 
an  injurious  effect  on  the  eyes  of  those  who 
use  the  road,  and  on  the  plants  by  the  wayside. 
Is  the  remedy  for  the  dust  nuisance,  "then, 
worse  than  the  nuisance  itself? 

With  regard  to  inflammation  of  the  eyes 
being-  due  to  tar  dust,  we  are  still  waiting  for 
proots.  Neither  in  the  Avenue  du  Bois  de 
Boulogne,  nor  on  the  road  from  Paris  to  Ver- 
sailles, which  is  tarred  throughout  its  entire 
length,  have  any  serious  complaints  of  this 
kind  been  preferred.  I  live  in  the  Avenue 
du  Bois  de  Boulogne  myself,  and  walk  or 
drive  there  every  day.  but  I  have  never  heard 
the  least  complaint  on  this  subject. 


The  towns  of  Cannes,  Nice,  Mentone  and 
the  Rout  Nationale  between  Cannes  and  Men- 
tone  have  been  tarred  every  year  for  the  last 
eight  or  nine  years,  and  there  have  been  no 
complaints.  Yet,  if  there  is  a  district  in  which 
the  eyes  suffer  from  refraction  of  light  and 
from  dust,  it  is  certainly  that  same  Cote 
d'Azur,  where,  between  Nice  and  Monte  Carlo, 
for  example,  there  is  an  average  daily  circu- 
lation of  1,100  motors  during  the  season. 

In  order  to  try  and  prove  the  injurious 
effect  of  tar  dust  on  the  eyes,  scientists  have 
rubbed  the  eyes  of  rabbits  and  other  animals 
with  tar  dust,  and  this  has  caused  conjunc- 
tivitis. There  is  absolutely  nothing  astonishing 
in  that.  Everybody  knows  that  tar  is  not  a 
remedy  for  the  eyes,  and  that  conjunctivitis 
may  be  produced  by  dust  that  is  free  from  tar. 
Those  laboratory  experiments  have,  therefore 
— as  is  admitted  by  the  experimenters  them- 
selmes — no  practical  bearing  on  road  tarring. 

With  regard  to  the  pernicious  effect  of 
tarring,  upon  the  trees  and  flowers  of  prom- 
enades, opinions  are  divided  into  two  camps: 
on  the  one  side  the  horticulturists  defending 
their  plants,  on  the  other  the  road  engineers 
defending  the  tar.  Nevertheless,  these  two 
camps  are  not  so  much  opposed  to  each  other 
as  one  might  think  at  first.  The  superintend- 
ent (conservateur)  of  the  Bois  de  Boulogne 
himself,  in  spite  of  his  anxiety  on  the  subject 
of  the  evil  influence  of  the  tar  on  his  plants, 
admits  that  he  cannot  do  without  the  tarring. 
He  has  recognized  the  necessity  of  tarring  the 
principal  avenues  of  the  Bois,  which  were  be- 
coming impossible  resorts  for  pedestrians  and 
horse-riders  since  the  introduction  of  motor 
cars.  On  the  other  hand,  the  road  engineers, 
who  do  not  see  the  possibility  of  giving  up 
tarring  at  present,  quite  understand  that  the 
beauty  of  the  Avenue  du  Bois  de  Boulogne 
and  of  the  Bois  de  Boulogne  itself  consists 
precisely  in  the  vegetation,  in  those  magnificent 
trees  which  line  the  avenues,  and  which  it  is 
absolutely  essential  to  try  and  preserve. 

With  regard  to  the  roadway  of  the  Avenue 
du  Bois,  indeed,  a  coating  of  greater  resist- 
ance than  macadam — wood  paving,  for  in- 
stance— would  deprive  it  of  its  rural  character, 
and  if  it  were  once  thought  necessary  to  aban- 
don macadam,  it  would  appear  to  be  impos- 
sible to  maintain  this  roadway  in  a  practicable 
condition  without  tarring.  This  avenue,  which 
before  tarring  was  "a  skimmer  between  two 
successive  relayings,"  is  now  the  admiration 
not  only  of  those  who  habitually  use  it,  but 
also  of  engineers  from  every  country.  With 
the  tarring,  moreover,  a  yearly  saving  of  about 
15,000  fr.  is  effected. 

Monsieur  Griffon,  as  a  true  plant-doctor, 
said  in  his  communication  to  the  academy, 
Dec.  5,  1910,  that  we  must  distinguish  between 
two  different  causes  of  injury  to  plants — (1) 
tar  vapors  or  fumes,  and  (2)  tar-laden  dust. 
He  then  goes  on  to  say : 

With  regard  to  the  vapors  it  has  been  known 
for  a  long  time  past  that  the  fumes  given  off 
by  hot  tar  kill  the  callules  of  vegetable  tissues 
under  laboratory  experimental  conditions.  But 
rash  would  be  the  expert  who  should  draw  a 
conclusion  from  these  laboratory  data  only. 

The  border  plants  are  not  in  an  enclosed 
space;  the  tar,  being  spread  in  a*  thin  layer, 
cools  rapidly  and  the  fumes  which  is  gives  off 
are  diluted  by  an  enormous  volume  of  air. 

Moreover,  the  tarring  operations  which  I  have 
followed  at  Paris  in  different  thoroughfares 
prove  that  during  the  period  of  spreading  and 
afterwards,  until  the  circulation  of  vehicles  has 
taken  place,  the  action  of  the  tar  has  really 
been  of  no  account  whatever — non-existent 
(nulle). 

With  regard  to  tar-laden  dust,  I  have  ascer- 
tained that  this  dust  when  spread  on  leaves 
of  certain  plants  of  very  aqueous  and  delicate 
tissue  (begonins,  pelargoniums,  saxifrages)  pro- 
duces burns,  whilst  with  ordinary  road  dust  no 
injurious  action  has  declared  itself.  On  the 
other  hand,  under  the  same  conditions,  numer- 
ous ornamental  herbaceous  species,  plants  of 
high  culture,  trees  and  shrubs,  have  presented 
no  symptom  of  disease. 

My  experiments  explaining  the  withering  of 
certain  plants  could  not,  therefore  account  for 
the  darkening  of  the  leaves  of  chestnut  trees 
and  other  trees  in  certain  thoroughfares.  We 


know  that  the  age  of  the  trees,  their  individual 
condition,  and,  above  all,  the  special  conditions 
under  which  the  roots  live  in  urban  centres — all 
these  factors,  as  has  been  clearly  demonstrated 
by  Monsieur  Mangin,  play  a  most  important 
part. 

If  I  add  to  all  the  foregoing  that  I  have  seen 
rjuite  lately,  in  places  quite  remote  from  tar, 
leaves  presenting  exactly  the  same  burn  stains 
as  I  had  attributed  last  year  to  tarry  dust,  and 
that  my  personal  investigations  made  at  Paris, 
in  the  suburbs,  in  England,  and  In  the  South  of 
France  are,  so  to  speak,  entirely  favorable  to 
tarring,  and  that  even  in  the  Avenue  du  Bois 
many  herbaceous  or  woody  species  are  unin- 
jured, it  will  be  acknowledged  that  it  would  be 
very  unjust  to  throw  the  blame  on  a  process 
which  offers  real  advantages  from  the  point  of 
view  of  dust  diminution  and  proper  maintenance 
of  roads. 

In  special  cases  this  process  may,  of  course, 
have  some  disadvantages;  but,  before  proscrib- 
ing it.  experiments  should  be  made  under  prac- 
tical conditions." 

Nowhere  abroad  (i.  e.,  in  no  other  country 
besides  France)  have  similar  complaints  made 
themselves  heard.  It  is  noteworthy  that  in 
England — where  surface  tarring  has  greatly 
increased  (3,000  kilometers=l,866  miles  of 
road  were  tarred  in  1908,  and  15,000  kilometres 
=9,330  miles  in  1910) — a  technical  paper,  The 
Surveyor,  invited  information  on  the  subject 
from  engineers,  and  received  on  serious  com- 
plaint from  the  point  of  view  of  the  disastrous 
effect  of  tar  on  the  eyes  and  on  plants. 

In  like  manner,  a  German  paper,  Der  Stras- 
senbau,  instituted  a  similar  inquiry,  with  the 
same  negative  results. 

Nor  have  there  been  any  complaints  in  Bel- 
gium, where  tarring  has  finally  entered  the 
region  of  practice ;  and  it  is  a  curious  cir- 
cumstance that  in  the  South  of  France,  at 
Nice  and  Mentone,  where,  thanks  to  the  Anti- 
Dust  League,  the  funds  of  the  association  are 
doubled  by  the  state  for  the  tarring  of  the 
national  roads  (50,000  fr.  =  $9,650,  are  spent 
annually  on  tarring) — no  one  complains  of 
the  tarring.  The  owners  of  the  pretty  villas 
whose  gardens  border  on  the  roads  are  the 
best  subscribers  to  our  league,  and  the  East- 
ern Society  of  Horticulturists  at  Cannes  has 
formally  notified  me  that  it  has  received  no 
complaint  on  the  subject  of  the  injurious 
effect  of  tar  on  vegetation. 

These  statements,  which  appear  to  be  con- 
tradictory, are  not  so  in  reality,  since  it  is  a 
question  of  plants  of  essentially  different 
kinds.  In  fact,  the  plants  of  the  south  have 
a  much  higher  power  of  resistance  than  those 
of  our  districts,  and  this  would  be  a  good 
reason  for  trying  to  change  the  kinds  along 
the  tarred  roads  of  Bois  du  Boulogne.  On 
the  other  hand,  the  great  country  roads  abroad, 
and  even  those  in  France,  cannot  be  compared, 
from  the  point  of  view  of  aeration,  situation 
and  traffic,  with  the  avenue  and  the  various 
vistas  of  the  Bois  du  Boulogne  with  which 
we  are  here  specially  concerned. 

In  order  to  be  able  to  elucidate  the  problem, 
it  would  be  necessary  to  make  experiments 
which  should  be  very  exact,  and  which  should 
be  carried  out  under  identical  conditions  of 
exposure,  and  of  traffic  on  tarred  roads  and 
on  roads  not  tarred.  To  this  end  the  Perfect 
of  the  Seine  has  appointed  a  commission  to 
examine  the  question  and  to  seek,  if  there  is 
occasion  to  do  so,  the  means  of  guarding 
against  that  drawback  (of  injury  to  vegeta- 
tion caused  by  road  tarring).  This  commis- 
sion, of  which  I  have  the  honor  to  be  a  mem- 
ber, is  composed  of  several  members  of  the 
institute :  Messieurs  Prillieux,  Mangin,  Muntz, 
Maquenne ;  of  Monsieur  Bonnier,  director  of 
architecture,  promenades  and  plantations ;  of 
Monsieur  Boreux,  inspector-general  of  bridges 
and  highways,  who  is  in  charge  of  the  Paris 
public  way  department ;  and  his  deputy.  Mon- 
sieur Tur,  chief  engineer  of  the  highway  de- 
partment; of  Monsieur  Bret,  civil  engineer, 
highway  commissioner  for  the  16th  Arron- 
dissement ;  of  Messieurs  Forcstier  (keeper  of 
the  Bois  du  Boulogne),  Schribaux  (professor 
of  the  National  Institute  of  Agriculture), 
Trill-it  (head  of  the  chemical  laboratory  at 
the  Pasteur  institute),  Nomblot  (general  sec- 
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retary  of  the  National  Society  of  Horticul- 
ture), Graindorge  (president  of  the  Society 
of  Parisian  horticulturists),  Griffon  (assistant 
manager  of  the  Institute  of  Vegetable  Pa- 
thology). Vigoreux  (chief  horticulturist), 
Luquel  (chief  florist),  and  several  engineers 
and  horticulturists  of  the  town  of  Paris. 

This  commission  will  plant  clumps,  com- 
posed of  different  plants,  along  the  Avenue  du 
Bois,  which  is  tarred,  and  on  untarred  thor- 
oughfares presenting  about  the  same  condi- 
tions of  exposure  and  traffic.  At  the  same 
time  exact  laboratory  researches  will  be  made 
on  the  subject  of  the  spots  or  stains  that  have 
been  noticed  on  leaves  of  trees. 

It  is  to  be  hoped  that  as  a  result  of  these 
experiments  more  precise  data  will  be  ob- 
tained as  to  the  effect  on  plants  of  the  tar 
now  used.  What  may  be  affirmed  at  present 
is  that  the  tar  has  a  certain  effect  on  vege- 
tation ;  it  is  to  be  added,  therefore,  to  the 
numerous  causes  of  tree-decay  already  exist- 
ing in  towns  (gas,  electricity,  want  of  air, 
reflections  from  walls  and  pavements,  and  so 
forth). 

In  the  meantime  researches  are  being  made 
with  a  view  to  eliminate  from  coal  tar  any 
substances  that  might  be  injurious  to  plants, 
and  Monsieur  Lassailly  has  already  succeeded 
in  determining  a  formula  of  composition  ap- 
proximating more  nearly  to  that  of  a  tar  en- 
tirely innocuous  to  plants  than  to  that  of  coal 
tar.  We  have  still  to  learn  if  this  new  tar  is 
as  efficacious  from  the  road  point  of  view, 
and  if  its  net  cost  is  such  as  to  bring  it  within 
practical  reach. 

Here,  then,  in  effect,  is  the  present  position 
of  the  question.  There  is  no  cause  for  imme- 
diate alarm,  and  it  must  be  hoped  that  road 
tarring,  which  at  present  is  solving  in  a 
practical  fashion  the  problem  of  the  adapta- 
tion of  roads  to  automobilising,  will  not  pre- 
sent any  such  disadvantages  as  shall  necessi- 
tate its  abandonment.  If,  however,  it  were  as 
deserving  of  condemnation  as  is  alleged,  it 
seems  to  me  that,  on  the  one  hand,  ornamental 
plants  of  a  higher  resisting  power  might  be 
used  along  the  roads,  and,  on  the  other  hand, 
that  injurious  substances  might  be  eliminated 
from  the  tar. 

The  important  matter  for  the  moment  is  to 
try  and  suppress  tarry  dust.  It  is  a  serious 
mistake  to  believe  that  a  dustless  road  will  be 
obtained  merely  by  having  it  tarred.  Tarring 
does,  indeed,  suppress  almost  entirely  the  dust 
arising  from  the  wear  and  tear  of  the  road- 
way, but  it  affords  no  protection  against  the 
imported  dust  brought  thither  by  the  wind 
or  by  the  traffic.  It  is  this  latter  which  must 
be  strenuously  combated  by  waterings  more  or 
less  frequent,  according  to  the  weather  and  the 
intensity  of  the  traffic. 

We  have  suggested  that  in  Paris  a  trial 
should  be  made  of  mixing  with  the  water  used 
on  tarred  roads  some  oils  soluble  in  water — 
such  as  "Westrumite" — for  I  am  still  con- 
vinced that  a  mixed  fluid  of  this  kind  will  lay 
the  dust  better  than  water  alone  will  do.  By 
completely  suppressing  the  dust  on  tarred  roads 
every  subject  of  complaint  in  relation  to  the 
injurious  effect  of  tarry  dust  on  vegetation 
will  be  avoided,  while  awaiting  the  final  solu- 
tion of  this  question. 

To  sum  up,  it  may  be  affirmed  that  the  sur- 
face  tarring  of  macadamized  roads,  well  car- 
ried out,  and  on  roadways  which  from  their 
nature  and  the  intensity  of  the  traffic  can 
remain  macadamized,  is  not  only  the  best 
remedy  against  dust  from  the  hygienic  point 
of  view,  but  also  from  the  economic  point  of 
view,  since  in  this  Avenue  du  Hois  dc  I'ou 
lognc  in  Paris  it  realizes  an  annual  saving 
of  15,000  fr.  ($2,W>.*>)  If  the  proximity  of 
vegetation  must — though  I  d<>  not  think  it 
must  forbid  the  extension  of  this  process  to 
thoroughfares  bordered  with  trees  and  delicate 
llowers,  there  remain  to  be  tarred  enough 
road-  that  have  neither  (lowers  nor  trees,  or 
that  are  bordered  with  ornamental  plants  of 
a  harder  kind. 

We  must  hope,  therefore,  that  France,  the 
*  radii  of  surface  tarring,  will  not  allow  itself 
to  be  too  far  surpassed  by  other  countries. 

iuch  as  England,  for  instance,  which  in  1910 

lam  d  more    than     16,000    kilometres  (<>,.'i:iu 


miles)  of  roads,  representing  the  fine  total 
area  of  80,000,000  square  metres  (95,682,400 
sq.  dys.). 


Improved  Instruments  for  the  Physical 

Testing  of  Bituminous  Materials.* 

In  the  preceding  papers  instruments  were  de- 
scribed for  determining  the  fusing  points  (fu- 
sibility), hardness  (consistency),  tensile 
(tenacity),  and  ductility  of  bituminous  sub- 
stances. The  instrument  for  testing  the  fusing 
point  has  been  termed  the  "Fuse  Meter,"  that 
for  determining  the  hardness  the  "Consisto- 
meter,"  and  the  instrument  for  determining  the 
tensile  strength  and  ductility  the  "Tenso- 
meter." 

These  three  instruments  have  been  devel- 
oped further  in  the  past  year,  and  tests  have 
been  made  on  a  large  number  of  commercial 
bituminous  substances  in  order  to  study  the 
above  physical  characteristics.  In  this  paper 
the  modified  types  of  instruments  will  be  first 
briefly  described.  A  number  of  typical  tests 
will  follow,  together  with  a  discussion  of  the 
results. 

Fuse  Meter. — The  improved  instrument  for 
determining  the  fusing  point  is  illustrated  in 
Fig.  1.  The  apparatus  has  been  modified  in 
one  or  two  minor  respects  since  the  original 


article  was  published.  The  several  parts  are 
now  enclosed  in  a  wooden  case  equipped  with 
a  counterweighted  sliding  glass  door,  not 
shown  in  the  illustration. 

The  dial  in  the  center  of  the  figure  is  grad- 
uated in  degrees  Fahrenheit,  and  is  fastened 
to  an  electric  clock  which  is  connected  with  a 
metronome  interrupter  shown  in  the  lower 
left  compartment.  The  metronome  is  adjusted 
to  beat  seconds,  so  that  one  revolution  of  the 
minute  hand  on  the  dial  will  take  place  in  60 
seconds,  recording  a  rise  of  1°  F.  This  cor- 
responds to  the  rate  of  1°  F.  every  15  sec- 
onds. The  hour  hand  records  the  exact  tem- 
perature on  the  inner  portion  of  the  dial,  which 
is  graduated  from  0°  to  240°  F.  The  electric 
clock  is  operated  by  two  sets  of  dry  batteries 
contained  in  the  second  compartment,  which 
is  shown  closed.  The  batteries  may  be  thrown 
in  by  means  of  the  two-pole  switch  located 
directly  underneath  the  dial.  The  third  and 
lower  right-hand  compartment  is  used  for 
storing  the  fusing-point  tubes  and  for  collect- 
ing the  mercury  al  the  termination  of  the  test, 

which      poured  through  the  small  chute  shown 

directly  beneath  the  measuring  tube  at  the 
right  hand  side  of  the  instrument. 
The  construction  of  the  heating  coil  is  ex- 

actlj  the  same  as  described  in  the  original 
paper 

'Papal  by  Herbert  Abrnhiini  presented  before 
I  he  I  lih  Annual  Meeting  of  tlie  American  So- 
ciety for  TcMtltiK  MaterlalH.  Thin  In  Die  third 
impel'  liy  Mr.  Abraham  on  OiIh  mili.lcct.  Tin 
IiimI     DapW    u  III     lie    found    III    the    I 'roeeecllngM 

Anicrleiui  Soeietv  for  TcHting  Materials,  Vol,  Is. 

1909,  |'|i  568;  the  second  |>iipcr  won  printed  lii 
KMKlNceiinK-('onl  i  nel  log  on   .Inly   20,  ItMO. 


For  substances  fusing  at  temperatures  higher 
than  212°  F.,  a  different  arrangement  must  be 
used,  as  illustrated  in  Fig  2.  The  water  in 
the  previous  test  is  replaced  with  castor  oil. 
This  has  been  found  to  be  much-  more  satis- 
factory than  paraffin  oil,  which  was  originally 
recommended  for  this  purpose,  for  it  does  not 
exert  a  marked  solvent  action  on  the  harder 
forms  of  bituminous  materials  at  high  temper- 
atures, and  neither  vaporizes  nor  darkens  ap- 
preciably, as  was  the  case  with  paraffin  oil. 
Castor  oil  may  be  heated  safely  up  to  about 
600°  F.  This  temperature  may  seem  high,  but 
the  author  has  examined  a  number  of  so-called 
"asphaltites"  which  fused  as  high  as  580°  F. 

The  method  of  procedure  consists  in  powder- 
ing a  small  quantity  of  the  high-f using-point 
bitumen,  and  compressing  some  of  the  powder 
in  the  lower  end  of  the  glass  fusing-point 
tube.  The  tube  is  then  heated  carefully  above 
the  flame  of  a  burner  until  the  plug  of  bi- 
tumen softens,  which  is  evidenced  by  the  color 
changing  from  a  dull  to  a  glossy  black.  The 
tube  is  then  stood  upright  and  held  firmly 
against  a  block  of  wood,  and  a  snug-fitting 
glass  rod  inserted  in  the  upper  end  of  the 
tube  and  pressed  against  the  plug  of  softened 
bitumen,  so  as  to  compact  it  into  a  solid  mass, 
which  should  then  measure  about  7  to  9  mm. 
in  length.    On  cooling,  the  bitumen  is  carefully 


scraped  from  the  lower  portion  of  the  tubs, 
leaving  a  plug  about  5  mm.  long  and  "_'  to  4 
mm.  above  the  lower  opening.  F"ive  grams  of 
mercury  are  then  introduced  on  top  of  the 
plug  of  bituminous  material  in  the  usual  man- 
ner. On  suspending  the  fusing-point  tubes  is 
the  heating  bath  of  castor  oil,  the  free  space 
below  the  plug  of  pitch  will  remain  filled  with 
air.  This  will  remove  any  likelihood  of  the 
oil  coming  in  contact  and  softening  the  bitu- 
minous material. 

The  beaker  is  stood  on  a  piece  of  copper 
gauze  placed  on  a  section  of  magnesia  abestOS 
pipe  covering  about  20  cm.  in  length  ami  10 
cm.  internal  diameter.  The  heating  is  done 
with  a  Bunsen  burner  placed  15  cm.  away 
from  the  bottom  of  the  beaker;  the  flame  is 
carefully  controlled  so  that  the  temperature 
will  rise  exactly  1°  F.  every  15  seconds,  as 
determined  by  the  rings  of  a  metronome.  The 
heating  is  thus  effected  by  means  of  a  current 
of  hot  air  without  allowing  the  flame  to  come 
in  contact  with  the  beaker.  This  insure  safe- 
ly, and  will  permit  the  temperature  to  he  con- 
trolled quite  readily. 

CoKStStomtter.— This  instrument  has  been 
improved  and  simplified,  and  is  shown  in  Fig. 
.'1  It  was  found  thai  the  internal  friction  of 
the  earlier  form  of  consistonieter  entered  as 
a  larger  disturbing  factor  than  was  realized 
at  the  tune.  In  the  new  model,  the  internal 
friction  has  been  almost  cntirch  overcome. 

The  plungers  have  been  constructed  more 
Carefully,  SO  that  the  perimeters  of  the  pene- 
trating Surfaces  are  virtually  "knife-edges.", 
Ibis  entirely  eliminates  the  frictions!  adhe- 
sion of  the  bituminous   material  to  the  sides 


Fig.  1 — Fuse  Meter. 
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of  the  plungers,  which  was  not  found  to  be 
the  case  with  the  first  set  of  plungers  manu- 
factured. With  this  new  instrument,  the  re- 
lation  between  the  three  plungers  is  exactly 
1:10:100,  and  this  ratio  remains  constant  ir- 
respective of  the  material  examined.  In  other 
words,   for  any   individual    bituminous  suh- 
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stance,  the  number  of  grams  required  to  force 
the  plungers  into  the  material  at  the  uniform 
speed  of  1  cm.  per  minute  is  directly  propor- 
tional to  the  volume  displaced.  The  volumes 
displaced  by  the  plungers  per  minute  are  O.Oi 
cc,  0.10  cc,  and  1.00  c.c,  respectivelv.  Hence 
the  relation  1:10:100. 

For  testing  exceedingly  soft  bituminous  ma- 
terials, such  as  road  oil  and  the  like,  a  fourth 
plunger  having  an  area  of  1.000  sq.  mm.  (35jp 
mm.  in  diameter),  has  been  used  to  still  furth- 


Fig.  3 — Consistometer. 

er  extend  the  range  and  sensitiveness  of  the 
instrument. 

Two  interchangeable  springs  are  used  with 
the  consistometer,  one  for  reading  in  grams 
on  a  scale  ranging  from  0  to  1,000  grams  in 
10-gram  divisions,  the  other  for  reading  in 
kilograms  on  a  scale  ranging  from  0  to  10 
kilograms  in  0.1-kilogram  divisions. 


A  new  method  has  been  devised  for  ex- 
pressing numerically  the  hardness  or  consist- 
ency of  the  bituminous  material.  It  is  desig- 
nated in  every  case  as  the  cube  root  of  the 
number  of  grams  which  must  be  applied  to  the 
100-sq.  mm.  plunger  to  cause  it  to  displace 
the  substance  at  the  speed  of  1  cm.  per  min- 
ute. It  will  be  recalled  that  in  the  first  paper 
presented  by  the  author,  the  hardness  was 
designated  as  the  square  root  of  the  number 
of  grams  applied  to  the  1-sq.  mm.  plunger. 
The  new  method,  however,  has  an  advantage 
over  the  old,  in  expressing  the  hardness  figures 
on  a  more  evenly  balanced  scale,  which  is 
uniformly  carried  to  hut  one  decimal  place, 
and  which  can.  therefore,  be  readily  plotted 
on  co-ordinate  paper.  It  also  magnifies  to  a 
greater  extent  the  difference  between  the  softer 
bituminous  materials  included  in  the  lower 
portion  of  the  numerical  scale,  as  will  appear 
from  Table  I. 

A  number  of  inquiries  have  been  received 
regarding  the  details  of  the  electrical  thermo- 
stat used  for  maintaining  the  bath  at  a  con- 
stant temperature.  This  arrangement  is  il- 
lustrated in  Fig.  4,  in  which  A  represent-;  a 
vessel  filled  with  water  containing  the  Fahren- 
heit thermometer  B,  the  heating  coil  C.  and 
the  thermostat  D.  This  thermostat  is  a 
Heichert  mercury  type  in  circuit  with  a  dray 
battery  E  and  a  telegraphic  relay  F.  One 
wire  is  attached  to  the  adjusting  screw  G,  and 
the  other  to  a  small  platinum  contact  //.  in- 
serted through  the  upper  opening  of  the  ther- 
mostat. The  heating  oil  is  connected  witli  a 
rheostat  /  and  the  relay  F.  An  incandescent 
lamp  J,  shunted  across  the  main  circuit  as 


readings,  for  it  tends  to  reduce  the  distance  t" 
which  the  bituminous  material  stretches.  In 
the  former  type  the  stretching  was  due  to  the 


10  volts 


contraction  of  the  cylindrical  section  of  bitu- 
minous material,  and  it  very  often  happened 


TABLE  I. 


5  <"  V 


=  ^ 


5?  ~  2 


7i  ~ 


=  B.O, 


Plunger. 
100  sq.  mm. 


Spring. 
Gram    .  .  . 


10  sq.  mm.  Kilogram 


1  sq.  mm. 

*This  is 
grams  per 


Actual  Consistometer 

Readings. 
1  From       10  grams 
(  To       1,000  grams 

0.1 
10.0 

10 
1.000 

0.32 

3.1s 

2.1 
10.0 

(  From     1.0  kgs. 
(  To        10.0  kgs. 

10 
100 

1.000 
10,000 

3.1s 

10.00 

10.0 

21.5 

)  From     1.0  kgs. 
(  To        10.0  kgs. 

100 
1.000 

10,000 
100,000 

10. • 

31.6 

21.5 
46.4 

I  From      1.0  kgs. 
(  To        10.0  kgs. 

1,000 

10,000 

100.000 

1,000.000 

31.6 
100.0 

46.4 
100.0 

obtained  by  multiplying  the  number  of  grams  per  10  sq. 
1  sq.  mm.  plunger  by  100. 


mm.  plunger  by  10,  and  the 


shown,  will  indicate  wdien  the  current  is  pass- 
ing through  the  heating  coil  C. 

When  the  mercury  in  the  thermostat  rises, 
closing  the  battery  circuit,  it  operates  the  re- 
lay F,  which  shuts  off  the  current  from  the 
heating  coil  C.  This  allows  the  bath  to  cool, 
causing  the  mercury  in  the  thermostat  to  con- 
tract. When  the  contact  at  H  is  broken,  the 
battery  current  is  shut  off  the  relay,  and  the 
main  circuit  is  then  closed  by  the  action  of 
the  spring  A'.  By  adjusting  the  rheostat  / 
and  the  set  screw  G,  the  temperature  of  the 
bath  may  be  maintained  at  any  desired  degree. 

Teusoineter. — In  the  discussion  of  the  au- 
thor's paper  at  the  last  meeting  of  the  society, 
Mr.  A.  W.  Dow  suggestedf  that  a  mold  hav- 
ing a  minimum  cross-section  would  probably 
give  more  uniform  results  than  the  one  pro- 
posed originally  by  the  author.  Further  ex- 
periments were  conducted  along  these  lines, 
and  Mr.  Dow's  opinion  was  substantiated. 

The  form  of  mold  shown  in  Fig  0  is  ac- 
cordingly submitted  as  an  improvement  over 
the  former  type.  The  dimensions  over  all  are 
same  as  before,  and  the  specimen  has  a  min- 
imum cross-section  of  1  eq.  cm.  (diameter 
1.128  cm.).  As  it  is  not  necessary  to  amalga- 
mate the  inside  of  this  mold  with  mercury, 
it  is  constructed  of  hardened  steel  instead  of 
bronze,  to  avoid  the  possibility  of  the  circular 
knife-edges  being  injured  during  use. 

This  new  form  of  mold  gives  more  uniform 

f  Proceedings  American  Societv  for  Testing 
Materials,  Voi.  x,  1910,  p.  452. 


that  the  cylinder  had  a  tendencv  to  stick  to 
or  hug  one  side  of  the  mold,  and  did  not, 
therefore,  draw  out  in  the  center.    In  the  im- 


All  dimensions 
in  centimeters 


Fig.  5 — Tensometer  Mold. 


proved  type  the  stretching  is  due  to  a  cupping 
of  the  bituminous  material  around  the  circular 
knife-edges,  and  does  not  seem  to  be  as  largely 
influenced  by  the  hemogeneity  of  the  material. 
In  making  a  test,  the  tension  applied  to  the 
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specimen  is  increased  at  the  uniform  rate  of 
5  kilograms  per  minute.  At  the  moment  the 
molds  commence  to  separate,  the  cross-section 
of  the  specimen  is  reduced,  and  it  becomes 
impossible  to  increase  the  tension  beyond  this 
point.     When   the  molds  begin   to  separate, 


The  accuracy  of  this  ductility  test  is  roughly 
as  follows : 

Ductility.  Accuracy. 

0  to    10  cm   0.5  cm. 

10  to    2o  cm   1  cm 

15  to  ,52  cm  .Z'.V.  2.5  cm. 

a0  to  100  cm   5  cm. 


number  of  grams  applied  to  the  100-sq.  mm. 
plunger;  the  dotted  lines  represent  the  ten- 
sile strength  in  kilograms  multiplied  by  ten; 
and  the  dashed  lines  represent  the  ductility  in 
centimeters. 

Table  II  shows  the  results  obtained  upon 


32° 


77 


140 
130 

120 

no 
100 

90 
60 
70 
60 
50 
40 
30 
20 


1 

"S 

.-.X. 

LESEND 

 Hardness 

Tensile 
5trengthixio) 

 Ductility 

O     Fusing  Point 

i 

I 
1 

\ 
1 
1 

\ 

/ 

r 
V 

\ 
1 

1 
1 
1 

1 
1 
1 

-1— 
1 

-V 

\ 

\ 
\ 

ies 

i 

\ 

\ 
\ 

r 

\ 

75.5 

v- 

T7 

\ 

1 

-V 

\ 

X 

46.5 

k.  

\ 

A 

\ 

1 

5 

—1 

\ 

1 

1 

\ 

0 

/ 

"l. 

L 

0     10    20    30    40    50    60    70    80    90    100    110    120    130    140    150  160 

Temperature,  Degrees  Fahrenheit. 
Fig.  6— Coal-Tar  Pitch  (Fusing  Point,  120°  F). 


I00 


70 


60 


50 


40 


30 


20 


\ 

— \ 

100 

LEGEND 

 Hardness 

 Tensile 

5trength(x/c) 

 Ductility 

O    Fusing  Point 

y 

/ 

- f 



\ 

-V- 

\ 

I 

\ 

646 

\ 

\ 

\ 

\ 

\ 

5 

1— 

\ 

V- 

I 

1 

\ 

\ 

/ 

\ 

/ 

K  

\ 

A 

N 

0 

\ 

• 

Temperature,  Degrees  Fahrenheit 
Fig.  7 — California  Oil  Asphalt,  Grade  D  (Fusing  Point,  124°  F). 


they  are  drawn  apart  at  the  uniform  speed  of 
0  cm.  per  minute  until  the  thread  of  bitu- 
minous material  parts. 

It  is  also  necessary  to  take  the  precaution 
of  filling  the  reservoir  with  a  liquid  of  about 
the  same  specific  gravity  as  the  bituminous 
material  tested,  in  order  that  the  thread  of 
bitumen  will  neither  have  a  tendency  to  float 
nor  sink  while  the  molds  are  being  drawn 
apart. 


In  other  words,  with  this  new  form  of  mold 
the  accuracy  is  about  5  per  cent. 

Tests. — The  curves  shown  in  Figs.  6,  7  and 
8  will  illustrate  the  effect  of  variations  in  tem- 
perature on  the  hardness,  tensile  strength  and 
ducility  of  several  bitumens  (fusing  at  about 
the  same  temperature),  and  will  indicate  how 
readily  these  properties  may  be  represented 
graphically.  The  solid  lines  represent  the 
hardness  expressed  as  the  cube  root  of  the 


testing  a  number  of  commercial  bituminous 
substances,  and  a  careful  study  of  the  table 
will  be  found  very  instructive. 

General  Observations. — 1.  The  hardness  or 
consistency  of  bituminous  substances  invari- 
ably tests  between  2  and  5  units  at  their  fusing 
point. 

2.  A  new  figure  was  obtained  which  prom- 
ises to  be  of  value  in  differentiating  bitumens. 
This  has  been  termed  the  "Susceptibility  Fac- 
tor" as  listed  in  the  table,  and  it  expresses 
the  susceptibility  of  bituminous  substances  to 
changes  in  temperature.  We  all  know  that 
some  bitumens  are  more  affected  by  tempera- 
ture changes  than  others,  but  up  to  the  present 
ihere  has  been  no  method  of  expressing  this 
fact  numerically.    This  however,  may  be  ac- 
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f  Refined  Trinidad  Lake  

I  Refined  Bermudez  
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TABLE  II. 
Hardness  or  Consistency, .cube  root, 
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Suscep- 

Tensile Strength, 

Ductility, 

point, 

Range  115° 

tibility 

kilograms  per  sq 

.  cm. 

— extension  in  cm. — 

deg.  F. 

115°  F. 
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to  32°  F. 

factor. 
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21.0 
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11 
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70.9 

56.2 

0.80 

2.3 

8.5 

68 
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19 
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2.5 

1.5 

1 

123 

3.9 

53.1 

>150 

>150 

>100 

0.30 

2.1 

12.0 
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0 
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0 

0 

0 
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24.3 
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0.15 
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21 

56 

1 
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4.0 
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3 

1 
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h;i 

10.8 
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1 1.4 

15.7 

0.05 

0.1 

2.9 

9.6 

29.6 

3.5 
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1 
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complished  with  the  assistance  of  the  consist- 
omcter,  as  follows  : 

Susceptibility  Factor  = 

(Ud.  at  32°  F.)  —  (Hd.  at  115°  F.) 

 .  X  100 

Fusing  Point 

A  glance  at  the  table  will  show  that  tar 
pitches  have  a  susceptibility  factor  greater 
than  100,  straight  asphalts  fall  somewhere  be- 
tween 50  and  100,  and  blown  asphalts  and  fatty 
acid  pitches  fall  lower  than  50.  The  suscep- 
tibility factor  does  not  appear  to  be  dependent 
upon  the  hardness  or  fusing  point  of  the  sub- 
stance, but  is  fairly  constant  for  all  bituminous 
substances  obtained  from  the  same  origin  and 
produced  by  the  same  general  process. 

3.  No  relation  appears  to  exist  between  the 
hardness  and  the  tensile  strength  of  bitumin- 
ous materials.  In  the  case  of  petroleum  as- 
phalts manufactured  from  the  same  crude,  the 
tensile  strength  seems  to  be  reduced  after  the 
distillation  process  is  carried  beyond  a  certain 


Suggestions  for   Selecting  a  Quarry 
Site. 

The  following  suggestions  on  the  selection 
of  a  site  for  a  quarry  for  the  production  of 
crushed  rock  for  road  purposes  are  taken  from 
a  bulletin  on  the  road  materials  in  the  Willa- 
mette Valley,  Ore.  The  bulletin  was  prepared 
by  Mr.  Henry  M.  Parks  and  is  published  by 
the  Oregon  Agricultural  College.  While  the 
suggestions  apply  specifically  to  localities  in 
the  Willamette  Valley,  yet  they  are  general 
enough  to  be  of  interest  to  road  engineers  in 
other  sections  of  the  country.  The  sugges- 
tions, as  given  in  the  bulletin,  are  as  follows: 

A  few  suggestions  as  to  important  points  to 
be  observed  in  the  intelligent  selection  of  quar- 
ry sites  may  be  of  assistance  to  the  road 
builder.  Careful  preliminary  examination  be- 
fore selecting  a  site  for  the  quarry  cannot  be 
too  strongly  emphasized,  because  the  expense 
of  several  days  or  weeks  of  careful  prospect- 
ing will   often  be   offset  by  a  single  day's 
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Fig.  8 — Blown  Lima  Asphalt,  Grade  140  (Fusing  Point,  127°  F). 


point.  This  applies  only  after  the  product  has 
reached  the  hard,  brittle  stage.  Excessive 
blowing  seems  to  produce  the  same  results, 
but  to  a  lesser  degree. 

4.  With  bituminous  substances  obtained 
from  the  same  source  and  manufactured  by 
similar  processes,  there  does  not  appear  to  be 
any  relation  between  the  ductility  on  one  hand 
and  hardness  or  tensile  strength  on  the  other. 
In  each  bituminous  substance,  however,  there 
is  a  certain  temperature  peculiar  to  itself,  at 
which  its  ductility  is  at  a  maximum.  This 
temperature  does  not  appear  to  bear  any  defi- 
nite relation  to  the  fusing  point  of  the  sub- 
stance. The  ductility  curve  of  any  substance 
for  different  temperatures  has  about  the  same 
form  as  the  probability  curve  of  higher  math- 
ematics. A  break  usually  occurs  in  the  tensile 
strength  curve  at  about  the  same  temperature 
at  which  the  ductility  approaches  zero.  This 
is  probably  due  to  the  disappearance  of  plas- 
ticity and  cohesive  properties  at  low  tempera- 
tures when  the  substance  becomes  transformed 
into  a  brittle  solid. 

It  is,  of  course,  desirable  that  the  maximum 
ductility  of  bituminous  substances  should  occur 
as  close  as  possible  to  the  average  temperature 
to  which  the  material  will  be  subjected  in 
actual  practice.  This,  however,  will  depend 
largely  upon  the  locality  and  the  exposure  in 
which  the  bituminous  material  is  to  be  used. 

It  is  entirely  possible  to  prepare  bituminous 
substances  having  a  low  susceptibility  factor, 
and  at  the  same  time  possessing  relatively 
great  tensile  strength  and  high  ductility.  At 
the  present  time,  substances  of  this  description 
are  not  often  encountered,  as  the  trade  does 
not  usually  demand  them.  It  is  predicted, 
however,  that  in  the  future  more  stress  will 
be  laid  upon  these  three  properties,  and  that 
the  manufacturer  will  be  compelled  to  take 
them  into  consideration  in  preparing  his  prod- 
ucts. 


expense  in  needlessly  stripping  a  heavy  over- 
burden in  an  unfavorable  location,  or  by  a 
single  day's  expense  in  extra  hauling.  With 
all  due  respect  to  the  road  builders,  in  a  num- 
ber of  localities  over  the  Willamette  Valley 
the  counties  are  paying  a  heavy  tax  of  incom- 
petency or  lack  of  careful  preliminary  ex- 
amination before  selecting  the  most  advanta- 
geous point  for  the  location  of  the  quarry.  In 
this  connection  it  should  be  stated  that  no 
county  or  community  which  is  contemplating 
any  considerable  amount  of  road  building  can 
invest  their  funds  in  a  way  that  will  bring 
greater  results  than  in  intelligent  engineering 
management.  Very  few  people  seem  to  under- 
stand the  duties  or  office  of  the  road  engineer. 

The  engineering  department  of  the  Oregon 
Agricultural  College  is  pursuing  as  a  policv 
the  belief  that  the  road  engineer  should  not 
only  be  thoroughly  familiar  with  the  details 
of  surveying,  draining,  grading  and  general 
construction,  but  he  should  also  be  able  to  go 
into  the  field  and  intelligently  select  all  the 
most  available  quarry  sites  which  will  give 
good  road  materials,  and  to  manage  all  the 
details  of  the  work  with  best  financial  results. 
To  do  this  he  must  be  able  to  determine  the 
■extent  of  the  different  rock  ledges,  their 
adaptability  for  road  metal,  to  estimate  accu- 
rately the  comparative  cost  of  opening  up 
quarries  at  different  points  in  a  community,  to 
intelligently  plan  the  equipment  of  quarrying 
and  crushing  plants,  to  estimate  the  cost  of 
quarrying,  crushing  and  hauling,  and  in  view 
of  all  the  above  details  to  prosecute  the  work 
in  an  efficient  manner  and  ultimately  obtain 
from  it  the  most  economical  results.  This  evi- 
dently can  only  be  accomplished  by  employing 
the  trained  experienced  highway  engineer  and 
giving  him  full  charge  of  the  work,  unham- 
pered by  lack  of  funds. 

We  would  not  attempt  here  to  give  all  the 
details  of  intelligent  selection  of  quarry  sites. 


for  as  has  already  been  intimated,  this  in- 
cludes a  large  proportion  of  the  road  engi- 
neer's training  and  can  only  be  attained  by  a 
careful  study  of  some  of  the  fundamentals  of 
the  principles  of  geology.  We  can,  however 
give  some  useful  suggestions  which  should  be 
of  service  to  the  people  who  are  now  doing  the 
road  building. 

In  the  discussion  of  the  general  geology  of 
the  Willamette  Valley  it  has  already  been 
noted  that  the  south  or  west  slopes  of  hills 
usually  have  a  less  depth  of  soil  and  therefore 
more  outcrops  of  fresh  rock  than  the  east  and 
north  sides,  for  the  reason  that  the  wind  has 
a  better  chance  at  these  slopes  and  carries  the 
soil  away  as  fast  as  formed.  For  this  reason 
more  numerous  outcrops  are  found  in  the 
first  foot  hills  on  the  east  side  of  the  valley 
than  the  correspondings  ones  on  the  west  side 
of  the  valley.  In  almost  every  case  the  south 
or  west  slopes  of  hills  will  be  found  most 
advantageous  for  quarry  sites.  The  exceptions 
to  this  statement  being  where  stream  erosion 
exposes  the  north  or  east  sides  of  the  hills. 
It  should  be  borne  in  mind  that  canyons  are 
almost  always  formed  by  the  erosion  of  the 
streams  which  occupy  them,  hence  outcrops 
may  be  expected  upon  the  sides  of  stream 
canyons.  In  general,  the  steeper  the  canyon 
side  the  less  the  depth  of  soil.  Very  often  the 
rock,  when  covered  by  soil  upon  the  canyon 
side,  will  be  found  freshly  exposed  in  the 
stream  bed,  thus  giving  a  clue  to  the  grade 
of  material  which  could  be  opened  up  in  a 
quarry  on  the  canyon  side. 

On  account  of  the  necessary  expense  in 
opening  and  installing  equipment  at  a  quarry 
it  is  probable  that  quarries  will  not  usually  be 
located  closer  to  each  other  than  two  miles, 
even  if  a  number  of  available  quarry  sites 
should  be  found.  On  the  other  hand,  it  will 
be  found  that  in  most  cases  five  or  six  miles 
will  be  the  maximum  distance  between  quar- 
ries where  outcrops  are  available,  because  the 
expense  of  haul  with  teams  will  be  sufficient 
to  warrant  the  expense  of  opening  and  equip- 
ping a  new  quarry.  Other  means  of  mechan- 
ical transportation  such  as  railroads  or  auto 
trucks  will  of  course  vary  this  maximum  limit. 

The  principles  of  rock  weathering  are  very 
important  as  an  aid  in  the  selection  of  a  quarry 
site.  It  will  not  be  possible  to  give  main- 
details  along  this  line  here,  but  some  useful 
hints  may  be  given.  A  large  proportion  of 
the  low  hill  lands  in  the  Willamette  Valley  are 
made  up  of  the  basic  igneous  fine  grained 
rocks,  known  as  trap  or  trap  rock.  These 
rocks  are  rich  in  iron  and  as  they  decay,  this 
iron  is  changed  from  the  original  silicate  to 
the  secondary  oxide,  the  natural  color  of 
which  is  red  or  brown.  Thus  the  soils  derived 
from  these  rocks  are  painted  red  or  brown 
and  give  rise  to  a  large  amount  of  the  "red 
hill  lands"  so  common  in  the  Willamette  Val- 
ley. On  this  account  then  it  is  usually  easy 
to  locate  trap  rock  outcrops,  but  these  outcrops 
are  usually  hidden  by  a  greater  or  less  depth 
of  soil.  By  applying  some  of  the  principles 
already  mentioned  the  most  favorable  points 
upon  the  hill  can  be  selected. 

It  is  of  the  utmost  importance  in  selecting 
the  proper  site  for  the  quarry  that  the  loca- 
tion of  the  crushing  plant  be  considered.  If 
possible  the  crusher  should  be  placed  so  that 
its  mouth  is  just  below  the  floor  of  the  quarry 
in  order  to  insure  convenience  in  handling  of 
material.  The  writer  has  observed  a  number 
of  quarries  in  different  parts  of  the  valley 
where  the  material  from  the  quarry  is  wheeled 
up  a  steep  incline  and  dumped  upon  a  platform 
from  which  the  material  is  fed  into  the  crush- 
er. This  extra  work  could  have  been  obviated 
by  placing  the  crusher  in  a  pit.  Pushing  a  car 
or  wheelbarrow  load  of  rock  up  an  incline  is 
excellent  exercise  but  not  good  engineering 
management.  One  instance  of  the  location 
of  a  quarry  may  be  noted  as  a  typical  exam- 
ple of  poor  management.  The  excavation  was 
made  on  one  side  of  the  hill,  developing  a  pit 
some  10  or  12  ft.  deep.  A  road  way  was  main- 
tained down  into  the  pit,  around  to  the  oppo- 
site side  of  the  hill  and  the  rock  shoveled 
from  the  wagons  to  a  platform  after  which  it 
was  fed  into  the  crusher.  The  reason  given 
for  such  an  arrangement  was  to  prevent  dam- 
age to  the  crusher  by  blasting  rock  upon  it. 
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Electrolysis  of  Water  Pipes  in  Nine 
American  Cities,  With  Special 
Reference  to  Chicago 
Conditions. 

The  Chicago  Bureau  of  Public  Efficiency 
recently  made  a  report  cn  the  electrolysis  of 
water  pipes  in  this  city.  The  report  contains 
an  interesting  study  of  the  experience  of  eight 
other  American  cities  with  the  electrolysis  of 
water  pipes. 

In  the  annual  report  of  the  Department  of 
Public  Works  for  1901  the  superintendent  of 
water  stated  that  the  present  city  engineer  of 
Chicago,  John  Ericson,  "caused  to  be  made  a 
careful  statement  of  the  actual  amount  of 
water  pumped  and  used  for  business  and  do- 
mestic purposes,  which  shows  conclusively  and 
irrefutably  that  75  per  cent  of  the  total  pump- 
age  goes  to  waste."  Dabney  H.  Maury,  the 
expert  who  investigated  the  subject  in  1910 
for  the  Chicago  Commission  on  City  Expendi- 
tures, commonly  known  as  the  Merriam  Com- 
mission, and  whose  report  was  transmitted  to 
the  city  council  in  December  of  that  year, 
stated  that  practically  the  same  condition  still 
existed.  Nearly  500.000,000  gals,  were  pumped 
daily,  and  he  estimated  that  two-thirds  of  the 
water  pumped  was  lost,  one-third  by  leak- 
age and  waste  on  private  property,  and  one- 
third  by  leaking  mains  and  service  pipes  un- 
der the  public  streets.  His  report  states  that, 
although  the  city  is  making  a  pitometer  sur- 
vey to  discover  water  losses,  yet  the  waste 
and  leakage  "is  growing  so  fast  as  to  out- 
strip the  efforts  of  the  pitometer  section." 
Recommendation  was  made  for  a  special  com- 
mission which  should  make  a  thorough  inves- 
tigation of  the  matter,  including  an  electro- 
lysis survey.  Mains  and  service  pipes  have 
been  subjected  to  the  injurious  effects  of  stray 
electric  currents  from  street  and  elevated  rail- 
ways because  proper  methods  have  not  been 
provided  for  conducting  the  return  currents. 
Ordinances  intended  to  minimize  the  damage 
have  been  passed  by  the  city  council  and  there 
has  been  considerable  work  by  the  street  rail- 
way companies  to  reduce  the  electrolysis  of 
underground  pipe  lines  on  those  lines  of  track 
which  have  been  rehabilitated.  The  financial 
loss,  inconvenience  to  consumers,  and  danger 
in  the  event  of  large  conflagrations  may  be 
avoided  if  the  leakages  are  stopped.  The  city 
engineer  is  without  definite  information  as  to 
the  extent  and  location  of  the  damage,  though 
the  city  budget  for  1910  contained  an  appro- 
priation of  $10,000  for  the  purpose  of  making 
an  electrolvtical  survey.  This  appropriation 
was  not  used  for  that  purpose,  and  though  the 
budget  for  1911  contains  a  similar  appropria- 
tion. 110  definite  action  has  been  taken  as  yet. 

During  1910  the  city  engineer  found  from 
his  pitometer  surveys  that  it  was  necessary 
to  remove  long  stretches  of  6-in.  and  8-in. 
water  pipe  on  one  street,  because  the  pipe- 
was  badly  corroded  from  electrolytic  action. 
A  sample  of  the  8-in.  pipe  which  was  re- 
moved on  that  street  was  found  to  be  so 
affoi  ted  that  it  w;i--  possible  to  cut  a  hole 
entirely  through  the  pipe  with  an  ordinary 
pocket  knife. 

One  of  the  large  department  stores  in  Chi- 
cago  cxpi  rienccd  the  injurious  effect  of  elec- 
trolysis through  the  failure  of  one  of  its  six- 
inch  water  mains  in  the  basement.  The  Hu- 
nan of  I'ublic  Eflicicncv  received  an  invita 
tion  to  investigate,  and  found  thai  current 
from  the  electric  railways  was  entering  the 
building  on  the  water  and  gas  service  pipes 
and  following  the  piping  and  structural  steel 
of  the  buildins  until  it   found  its  wav  to  the 

rails  of  the  Illinois  Tunnel  Company's  track. 

This  investigation  disclosed  a  six  inch  pipe  in 

the  building  carrying  59  amperes  of  current 

I  lie  three  large  park  commissions  in  (  In 
cago  have  glio  experienced  trouble  from  elec- 
trolysis, and  each   has  attempted  to  remedv 

the  condition  The  damage  in  the  park  sys- 
tems' lias  been  to  the  lead  sheaths  which  cover 
tin   power  cables. 


The  South  Park  commissioners  had  three 
lines  of  cable  in  underground  ducts  that  con- 
veyed current  from  the  generating  station  in 
Washington  Park  to  the  various  playgrounds, 
parks,  and  boulevards  under  their  jurisdic- 
tion. Stray  currents  from  electric  street  rail- 
ways caused  much  damage  to  the  lead  sheaths 
of  cables  which  served  as  return  conductors. 
A  survey  was  made  and  at  fourteen  different 
locations  the  lead  sheath  was  connected  to 
the  return  of  the  electric  railways  by  a  good 
conductor.  This  evidently  overcame  the  elec- 
trolytic action,  as  no  more  trouble  has  been 
experienced.  It  should  be  noted,  however,  that 
a  lead  sheath  is  different  from  a  water  main 
as  a  conductor,  in  that  it  is  continuous, 
while  a  water  main  has  joints,  every  12 
ft.  or  less,  which  are  not  electric  con- 
ductors. Eor  this  reason  the  returning  cur- 
rent is  likely  to  jump  around  the  joints 
through  the  electrolyte  and  back  to  the  pipe, 
which,  consequently,  is  subjected  to  damage  at 
each  joint. 

The  Commissioners  of  Lincoln  Park  suf- 
fered similar  damage  to  the  sheathing  of  pow- 
er cables,  but  employed  a  different  means  of 
relief.  On  the  cable  sheathing  south  of  Lin- 
coln Park  the  stray  current  was  removed  by 
placing  one  end  of  a  copper  conductor  around 
the  sheath  and  embedding  the  other  end  in 
moist  earth.  This  conductor  offers  an  easy 
path  by  which  the  current  on  the  lead  sheath 
may  be  distributed  into  the  moist  earth,  and 
without  electrolytic  action. 

The  People's  Gas  Light  and  Coke  Company 
of  Chicago  appreciated  the  damaging  effects 
of  electrolysis  on  its  gas  mains,  and,  in  1904, 
made  an  electrolvtical  survey  of  the  city  to  de- 
termine the  positive  territories.  The  company 
greatly  reduced  the  damage  to  its  system  by 
bonding  with  copper  wire  the  gas  mains  in 
these  territories  to  the  car  rails.  The  stray 
currents  were  confined  in  this  way  until  they 
could  leave  the  mains  without  damage.  Each 
joint  (12  ft.  apart)  was  bonded  with  two  4-0 
copper  wires,  and  at  a  number  of  places  copper 
cables,  varying  from  500,000  to  1,000,000  cir- 
cular mills,  were  tapped  into  the  gas  mains 
and  carried  to  the  negative  bus  bars  at  the 
power  stations. 

The  Chicago  Bureau  of  Public  Efficiency,  in 
January  of  this  year,  submitted  a  list  of  ques- 
tions to  superintendents  of  waterworks  of 
25  cities,  of  whom  10  replied  in  considerable 
detail.    Of  this  number — 

8  reported  damage  from  electrolysis. 

2  reported  no  damage  from  electrolysis, 

Cincinnati  was  one  of  the  two  cities  report- 
ing no  damage,  and  gave  as  a  reason  the  fact 
that  in  Cincinnati  the  street  railways  had  the 
double  trolley  system.  Of  the  eight  cities 
which  reported  damage — 

5  made  systematic  surveys  when  dangerous 
conditions  first  developed  and  '■'  have  since  con- 
tinued to  make  tests  regularly. 

3  have  as  yet  made  no  systematic  tests. 

Three  of  the  questions  in  the  list  submitted 
l>v  the  Bureau  were : 

1.  What  led  to  the  discovery  of  electrolytic 
act  ion  ? 

2.  Tn  what  extent  did  you  find  the  mains 
aff  'ete.l  iiid  Were  air,  spiv  1  il  litmus  sei\i:e 
pipes  <ii'  pumping  machinery  injured? 

I!.  Wive  the  conditions  developed  by  poor 
rail  bonding,  and  to  what  exlenl  did  the  railway 
company  lake  any  Interest  In  preventive  meas- 
ures? 

Some  of  the  replies  received  to  the  above 
questions  arc  given  below. 

Boston  and  I"  smaller  cities  comprising  the 
Metropolitan   Water   and    Sewerage  Board 

(this  system  docs  not  include  service  pipes): 

1  "Brilliant  sparks  noticed  when  ,1o1nlng  dif- 
ferent lections  during  the  construction  or  the 
pip.-  lines. 

2.  "iMpes  have  been  found  badly  affected  In 
the  districts  near  the  power  stations,  especially 
in  » i't  soil  ami  near  trolley  tracks. 

3.  "Poor  rail   bonding   has  bean   found  at 

various  times  In  Home  of  the  unliving  diStlictSi 
lull  the  rail  bonding  probably  averages  as  gout! 
as  In  any  Similar  dlstr'rts  In  this  country.  The 


district  includes  several  different  trolley  com- 
panies. They  appear  to  be  interested  in  improv- 
ing the  conditions  so  far  as  they  can  econom- 
ically do  so,  by  the  use  of  return  copper  and  the 
maintenance  of  efficient  rail  bonds.  One  of  the 
companies  has  installed  several  insulation  joints 
in  the  pipe  lines  which  were  laid  previous  to 
1908.  at  an  expense  of  about  $5,000.  *  *  *  In- 
sulation joints  are  now  installed  by  the  Water 
Board  in  all  new  pipe  lines  at  intervals  of  about 
500  feet.:' 

Hartford,  Conn. : 

1.  "Failure  of  service  which  caused  us  a 
great  deal  of  trouble. 

2.  "Thus  far  our  main  pipes  have  never  been 
damaged  to  the  point  of  failure.  On  one  street, 
however,  we  had  a  six-inch  main  very  badly 
pitted.   This  was  relaid  two  years  ago. 

3.  "Conditions  were  undoubtedly  worse  on 
account  of  poor  rail  bonding,  but  this  was  not 
the  whole  trouble.  Our  greatest  trouble  oc- 
curred at  or  near  the  points  where  negative 
return  feeds  were  attached  to  the  rails,  and 
also  in  two  or  three  streets  where  negative  re- 
turn feeds  were  uninsulated  underground.  Within 
the  last  two  or  three  years  the  railway  company 
has  gone  over  practically  every  line  of  track 
in  the  city,  rebonding.  and  in  many  cases  re- 
laying. This  has  undoubtedly  afforded  some 
benefit.  Within  a  year  and  a  half  we  have 
placed,  at  the  expense  of  the  railway  company, 
insulating  joints  on  our  water  mains,  with  the 
intention  of  insulating  the  main  pipes  in  the 
streets  which  contain  buried  negative  return 
feeds.  Up  to  the  present  time  we  are  not  fully 
satisfied  that  this  has  afforded  us  any  great 
benefit." 

Altoona,  Pa. : 
1.    "Breaking  of  service  pipes. 

2-3.  "The  street  car  company  at  that  time 
placed  several  return  feed  wires  to  their  power 
plant  in  localities  where  the  most  damage  was 
being  done.  This  relieved  the  condition  some- 
what. Later  on  we  found  that  our  water  mains 
in  certain  locations  were  being  destroyed,  and 
had  to  be  repaired,  sometimes  every  six  months. 
*  *  *  The  most  of  the  trouble  was  originally 
caused  from  poor  rail  bonding  and  too  small 
rail  to  carry  the  current.  Later  on  this  was 
improved  considerably  by  the  street  ear  com- 
pany, and.  in  fact,  they  have  relaid  the  entire 
breakage  in  our  city,  and  in  some  cases  have 
welded  the  joints  by  a  patent  process  and  have 
incr?ased  the  size  of  the  rails  in  all  cases." 

Since  the  last  survey  by  the  water  board, 
the  Altoona  Car  Company  has  placed  a  spe- 
cially-made clamp  around  the  water  mains  at 
certain  locations,  and  from  that  has  run  a  re- 
turn wire  to  the  power  plant.  This  was  done 
against  the  protest  of  the  water  board. 

Erie,  Pa. : 

1.  "Leaking  water  mains  and  connections. 

2.  "The  mains  were  more  or  less  affected, 
but  no  damage  was  done  to  any  particular 
pumping  station. 

3.  "The  trouble  here  is  wholly  due  to  poor 
bonding  of  the  rails.  Since  the  reports  of  Mr. 
Knudson  in  1901  and  I'.iOS,  some  work  has 
been  done  by  the  railway  company  toward  miti- 
gating this  trouble.  Inn  not  to  any  great 
extent." 

Xcvv  ( )rleans.  La. : 

1.  "When  laving  portions  of  our  new  water- 
works system  three  or  lour  years  ago  we  found 
an  excessive  amount  of  current  on  some  of  the 
new  lines. 

2.  "We  have  had  a  lot  of  mains  from  12  to  4 

inch  and  a  number  of  service!  destroyed  to  date, 

and  we  have  damage  that  looks  like  early 
destruction  on  larger  mains  up  to  and  including 
is    Inches    in    diameter    ♦  •  •  Our    damage  due 

in  electrolysis  has  amounted  to  several  thou- 
sand dollars  In  actual  repairs  In  the  last  vein, 
and  the  damage  which  we  cannot  so  well  esti- 
mate, but  which  will  come  In  from  lime  to  time 
as  Injured  Hues  give  way.  Is  several  times 
larger 
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3.  "The  company's  bonding  is  very  bad  at 
some  points,  but  we  are  satisfied  that  perfect 
bonding  would  not  save  us  in  our  moist  soil, 
which  would  be  certain  to  carry  part  of  the 
return  current  and  to  allow  enough  of  it  to 
enter  our  water  pipes  to  do  a  lot  of  damage. 

*  *  *  It  is  now  hoped  to  try  to  do  such  bonding 
back  and  bonding  together  of  the  water  main 
and  return  feeders,  of  the  railway  company  and 
to  make  such  extensions  and  improvements  in 
their  return  feeder  system  as  will  help  matters, 
all  to  be  done  at  the  cost  of  the  railway  com- 
pany. *  *  *  The  railway  company  has  paid  bills 
presented  to  it  for  such  damages  as  have  been 
repaired  so  far,  I  understand,  and  we  shall  enter 
suit  in  case  any  bills  are  not  promptly  paid. 

*  *  *  We  are  confident  that  if  the  railway  com- 
pany works  in  good  faith  it  can  retard  this 
damage  greatly,  but  we  fear  that  nothing  short 
of  the  double  trolley  system  will  altogether 
stop  it." 

Richmond,  Ind. : 

1.  "By  some  of  our  wrought  iron  services 
giving  out,  especially  near  bridge  and  railway 
crossings. 

2.  "So  far  as  we  have  investigated,  our 
mains  have  not  been  affected,  nor  pumping  ma- 
chinery injured. 

3.  "The  railroad  company  has  put  in  extra 
heavy  bonds,  but  even  since  that  work  we  have 
trouble  in  certain  localities.  They  wish  to  bond 
to  our  pipes,  but  we  refused,  fearing  that  such 
consent    might    release    them    from  damages. 

*  *  *  Two  years  ago  the  street  railway  company 
paid  us  for  the  repairs  up  to  that  time." 

Grand  Rapids,  Mich. : 

1-2.  "We  have  not  experienced  any  particular 
trouble  in  this  city  from  electrolysis.  Some  few 
■ervices  in  one  particular  location  in  the  city 
have  been  affected  at  times;  only  the  services, 
however,  and  not  the  mains,  as  far  as  I  have 
been  able  to  discover. 

3.  "I  do  not  believe  that  the  condition  was 
brought  about  through  poor  rail  bonding.  The 
street  railway  company  has  co-operated  with 
us:  in  fact,  a  few  services  which  were  rendered 
useless  by  electrolysis  were  replaced  by  the 
street  railway  company." 

Seattle,  Wash. : 

1.  "The  rapid  destruction  of  service  pipes 
in  certain  localities. 

2.  "Chiefly  small  house  service  pipes  and  iron 
bonding  on  wooden  mains. 

3.  "They  claim  to  have  a  thorough  bonding, 
but  so  far  the  trouble  is  but  little  improved." 

It  will  be  noted  that  in  most  of  the  above 
named  cities  the  street  railway  companies  have 
co-operated  with  the  city  authorities  in  at- 
tempts to  eliminate  the  electrolytical  action. 


Electrolysis  Mitigation  in  Pittsburg, 

With  a  General  Discussion  of  the 

Principles  Involved. 

The  water  pipe  lines  of  the  City  of  Pitts- 
burg, as  well  as  the  underground  conduits  and 
structures  for  gas,  electric  light,  telephone  and 
telegraph,  have  been  seriously  damaged  by 
electrolysis,  and  a  large  amount  of  money 
has  been  expended,  generally  with  good  re- 
sults, to  protect  these  underground  structures 
from  such  action.  A  history  of  the  studies 
made,  the  mitigation  work  done  and  the  re- 
sults obtained  in  connection  with  the  Pitts- 
burg Water  Works  system,  was  the  object  of 
a  paper  presented  at  the  June  meeting  of  The 
Engineers'  Society  of  the  Western  Pennsyl- 
vania. The  paper  was  prepared  by  Messrs.  E. 
E.  Lanpher  and  L.  B.  Smith,  Engineers  of  the 
Pittsburg  Bureau  of  Water.  The  paper 
brought  out  an  unusually  good  discussion,  and 
we  give  the  substance  of  the  points  brought 
out  in  the  discussion  at  the  conclusion  of  our 
review  of  the  paper.  It  is  of  course  impos- 
sible for  this  journal  to  print  the  paper  in  its 
entirety,  and  since  some  of  the  figures  given 
in  the  paper  have  been  criticised,  we  have  in- 
tentionally omitted  all  numerical  data  and  have 
described  the  mitigation  methods  employed 
and  the  physically  obvious  results  of  the  work- 
to  date. 

Water  mains  and  service  pipes  were  break- 
ing and  developing  leaks  with  such  alarming 


regularity,  in  1900,  that  the  Bureau  of  Water 
started  an  investigation  to  determine  the  cause 
of  the  trouble.  The  nominal  strength  of  the 
pipes  was  ample  to  withstand  the  working 
water  pressures,  but  double  extra  heavy  lead 
domestic  service  pipes  were,  in  many  cases, 
rendered  useless  after  being  in  service  less 
than  one  year,  and  holes  developed  in  cast  iron 
main  pipes  after  only  two  to  three  years  serv- 
ice. Rivets  on  steel  pipes  and  flange  bolt 
heads  were  found  to  be  entirely  disintegrated. 
Under  the  conditions  there  could  be  only  three 
possible  causes  for  such  deterioration. 

First :  Chemical  action  of  acids  of  the  soil 
on  the  materials  of  the  structures. 

Second:  Galvanic  action  of  the  improperly 
combined  materials  of  the  structures  and  the 
materials  and  solutions  of  the  soil. 

Third:  Electro-chemical  dissociation  of  the 
materials  of  the  structures  caused  by  the  ac- 
tion of  electric  currents  on  certain  electrolytes. 

Inasmuch  as  practically  all  of  the  damaging 
action  was  in  the  immediate  vicinity  of  the 
power  houses  of  the  Philadelphia  Company, 
which  company  operated,  through  its  subsid- 
iary companies,  all  of  the  electric  railways  and 
the  major  portion  of  the  electric  light  plants 
in  the  vicinity,  the  conclusion  was  soon  reached 
that  the  last  mentioned  of  the  three  possible 
causes  of  deterioration  was  responsible ;  that 
is,  the  excessive  deterioration  of  underground 
pipe  line  structures  of  the  water  works  sys- 
tem was,  largely  if  not  wholly,  due  to  the  ac- 
tion of  stray  electric  currents  returning  to  the 
power  houses  of  the  Philadelphia  Company. 

The  word  structures  is  here  used  inasmuch 
as  the  deterioration  was  not  confined  to  the 
water  pipes  but  affected  the  valves,  hydrants, 
corporation  cocks,  domestic  services,  and  in 
fact  all  classes  of  underground  metallic  struc- 
tures of  the  water  works,  and  the  gas,  elec- 
tric light,  telephone  and  telegraph  companies. 

It  must  not  be  inferred  that  this  electrolysis 
of  water  structures  started  in  1900,  for  with- 
out doubt  it  started  with  the  operation  of  the 
first  electric  railway  power  station  in  the  city 
and  constantly  increased  as  the  number  of  sta- 
tions and  the  load  of  such  stations  increased. 
However,  prior  to  1900,  no  serious  "break- 
downs" due  to  electrolysis  had  occurred,  and 
inasmuch  as  the  waterworks  engineers  had 
been  occupied  with  the  extensive  rebuilding 
and  enlarging  of  the  plant,  no  thorough  study 
of  conditions  had  been  made. 

The  Superintendent  of  the  Bureau  of  Wa- 
ter, through  the  Department  of  Public  Works, 
at  once  started  plans  to  cause  the  Philadelphia 
Company  to  confine  its  electric  currents  to  its 
own  structures,  or  at  least  to  prevent  the  elec- 
tric currents  from  damaging  the  water  system 
structures.  Considerable  time  was  consumed 
and  difficulty  experienced  in  coming  to  an  un- 
derstanding with  the  Philadelphia  Company 
as  to  the  responsibility  for  the  conditions.  The 
Philadelphia  Company  first  took  the  stand  that 
their  stray  electric  currents  were  not  the  cause 
of  the  damage,  but  they  eventually  receded 
from  this  stand  to  take  the  position  that  al- 
though their  currents  were  damaging  the  wa- 
ter structures,  it  was  a  necessary  evil  inasmuch 
as  the  company  possessed  charters  allowing  the 
operation  of  the  street  railways,  and  were  al- 
lowed to  install  a  single  trolley  system,  and 
the  current  had  to  return  to  power  houses  in 
some  manner,  also  the  rails  had  been  bonded 
in  an  attempt  to  lower  their  resistance  as  re- 
turn feeders ;  therefore  the  company  had  done 
all  that  could  be  expected  of  it,  and  that  if  any- 
current  strayed  from  the  rails  to  the  earth 
and  from  the  earth  to  the  pipe  lines  the  com- 
pany was  not  responsible  for  it.  However,  in 
1905  the  city  employed  a  consulting  electrical 
engineer  to  make  a  thorough  electrolysis  sur- 
vey of  central  Pittsburgh,  to  report  conditions 
and  make  recommendations  looking  toward  a 
remedy  of  the  evil.  About  this  time  two  court 
decisions  were  rendered  defining  quite  closely 
the  responsibility  of  a  railways  company  to 
protect  owners  of  other  property  from  dam- 
age due  to  returning  electric  currents,  and 
helped  considerably  in  clearing  the  differences 
between  the  city  and  the  Philadelphia  Com- 
pany, so  that  they  paid  for  one-half  of  the  ex- 
pense of  the  investigations  of  the  consulting 
engineer  and  shared  in  the  information  ob- 
tained.   This  investigation  was  started  in  the 


summer  of  190-j,  and  the  report  was  submitted 
in  September.  This  report  showed  that  there 
were  five  districts  in  the  central  city  in  which  a 
serious  electrolytic  condition  prevailed.  In  one 
district,  where  plumbers  were  reaping  a  har- 
vest in  repairing  service  lines,  there  was  a 
wide  spread  discontent  among  the  property 
owners.  Private  property  owners  in  this  dis- 
trict in  one  month  of  1906  expended  $480  for 
repairs  to  service  lines  damaged  by  electrolysis, 
and  this  amount  represented  only  a  portion  of 
the  expense  met  by  the  owners  for  that  month 
inasmuch  as  many  repairs  were  made  for 
which  no  data  could  be  obtained.  One  36-in. 
water  main  showed  such  dangerous  pitting 
that  a  continuous  patrol  was  maintained. 

Strangely  enough  the  lead  joints  of  the  cast 
iron  mains  showed  little  deterioration,  nor  was 
there  much  evidence  of  deterioration  of  cast 
iron  pipes  caused  by  the  current  shunting 
around  lead  joints. 

The  consulting  engineer's  report  recom- 
mended, by  way  of  mitigation,  First :  The 
bonding  by  means  of  copper  cables  around 
every  caulked  pipe  joint,  principally  in  the 
positive  areas.  Second :  The  connecting,  by 
means  of  copper  cables,  of  the  mains  in  vari- 
ous places  with  the  negative  bus-bars  of  the 
power  houses  in  order  to  relieve  the  mains  of 
excessive  current  at  those  points,  that  is,  to 
remove  harmless  from  the  mains  the  returning 
current  at  points  where  the  resistances  were 
such  that  the  current  was  leaving  the  mains 
for  the  earth  and  the  rails.  This  report  in 
recommending  this  system  of  mitigation  did 
out  overlook  the  so-called  double  trolley  sys- 
tem but  set  it  aside  because  of  the  expense 
attached  to  its  installation. 

After  the  report  was  sumbitted  the  city  re- 
newed its  efforts  to  have  mitigation  work 
started  at  once,  taking  the  position  that  the 
Philadelphia  Company  should  select  its  method 
of  mitigation  and  proceed  in  any  manner  that 
it  saw  fit  provided  only  that  it  did  not  further 
endanger  the  water  supply,  and  that  the  Phil- 
adelphia Company  would  be  entirely  respon- 
sible for  results  obtained.  Again  the  Philadel- 
phia Company  insisted  that  the  method  of 
procedure  should  be  decided  by  the  city,  and 
therefore  that  the  city  should  be  responsible 
for  all  results.  The  Philadelphia  Company 
finally  decided  to  go  ahead  with  the  work  on 
its  own  methods,  and  in  August,  1906,  the 
work  was  started,  contract  being  entered  into 
between  the  Pittsburgh  Railways  Company 
and  the  consulting  engineer  whereby  the  latter 
agreed  to  execute  the  installation  of  the  Re- 
turn Pipe  Feeder  System  in  Pittsburgh,  using 
the  gas  mains  of  the  Philadelphia  Company 
and  the  city  water  mains  as  return  feeders. 

The  difficulties  experienced  in  starting  miti- 
gation work  are  herein  given  in  detail  inas- 
much as  similar  difficulties  must  be  met  in 
nearly  every  case  where  mitigation  work  is 
contemplated. 

The  city  was  represented  on  the  work  by 
the  Engineers  of  the  Water  Bureau  for  the 
purpose  of  obtaining  a  record  of  the  work 
done,  assisting  in  the  location  of  water  mains 
and  seeing  that  the  water  supply  was  not  in- 
terfered with.  The  only  actual  work,  other 
than  record  work,  done  by  the  city  employes 
was  that  of  tapping  the  water  mains  for  the 
insertion  of  electrolysis  contact  plugs :  this  be- 
ing done  by  the  city  drillers  with  the  corpo- 
ration cock  insertion  machines. 

As  the  work  was  nearing  completion  in  the 
autumn  of  1907  many  complaints  were  re- 
ceived from  the  Peoples  Gas  Company  and  the 
Telephone  and  Telegraph  companies,  whose 
structures  had  not  been  protected,  that  the 
bonding  work  done  had  so  far  increased  the 
conductivity  of  the  piping  systems  of  the 
water  works  and  the  Philadelphia  Company 
that  the  shunting  of  current  from  the  un- 
bonded structures  to  the  bonded  structures 
had  increased  to  an  alarming  extent  with  the 
resultant  damage  particularly  to  gas  pipes  and 
lead-sheathed  cables.  The  city  again  took  the 
stand  that  the  Philadelphia  Company  could 
protect  the  structures  of  these  companies  even 
to  the  extent  of  bonding  their  pipes  and  ca- 
bles to  the  city  water  pipes  providing  that  the 
Philadelphia  Company  took  the  full  responsi- 
bility for  the  results  and  the  work  finally  was 
done. 
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PRESENT  CONDITIONS. 

The  large  positive  areas,  existing  before 
mitigation  work  was  done  are  very  much  con- 
tracted or  entirely  eliminated  and  the  positive 
differences  of  potential  are  only  a  small  frac- 
tion of  their  former  magnitude.  It  should  be 
borne  in  mind  that  the  positive  or  dangerous 
areas  exist  where  the  current  flow  is  from  the 
pipes  to  the  rails.  Conversely  where  the  flow 
is  from  the  rails  to  the  pipe  the  area  is  nega- 
tive or  safe. 

During  the  four  years  that  have  elapsed 
since  mitigation  work  was  completed  in  the 
central  portion  of  the  city  frequent  surveys 
have  been  made;  plaster  casts  of  certain  elec- 
trolysis pits  have  been  made  yearly;  certain 
lead  joints  have  been  exposed  and  examined 
at  intervals  and  every  pipe  break  in  the  for- 
mer positive  districts  has  been  examined  care- 
fully to  determine  whether  or  not  it  could  be 
traced  to  electrolytic  action.  It  may  be  said 
in  favor  of  the  mitigation  results  obtained 
that  the  Bureau  of  Water  knows  of  no  water 
structure  upon  which  electrolytic  action  has 
extended  since  the  mitigation  work  was  fin- 
ished, nor  has  the  examination  of  pipe  joints 
revealed  a  deterioration  of  the  lead,  nor  is 
there  indication  of  deterioration  due  to  the 
shunting  of  current  around  lead  caulked  joints. 
Without  doubt  the  electrolysis  of  underground 
water  structures  is  progressing  throughout  the 
present  positive  areas  but  that  action  is  and 
has  been  too  small  to  be  discernible  even  un- 
der careful  investigation.  The  evidence  of 
four  years  experience  in  Pittsburgh  points  to 
the  conclusion  that  with  the  pipe  return  feeder 
system  installed  as  thoroughly  as  it  was  in- 
stalled in  1906  and  1907  in  central  Pittsburgh, 
with  such  system  maintained  to  meet  the 
changing  conditions  of  loading  and  pipe  dis- 
tribution, the  electrolytic  deterioration  of  water 
works  underground  structures  has  been  so  re- 
tarded that  these  structures  will  not  fail  from 
such  deterioration  before  they  have  become 
obsolete  and  useless  from  other  causes.  This 
conclusion  is  based  solely  on  the  experience  of 
the  past  four  years  and  of  course  is  subject  to 
revision  in  light  of  possible  but  unexpected 
future  failures.  This  is  the  conclusion  of  the 
authors  of  the  paper. 

THEORY  OF  CORROSION. 

Various  logical  theories  of  the  corrosion  of 
cast  iron  and  steel  have  been  offered,  chief 
among  which  are  the  carbonic  acid  theory,  the 
hydrogen-peroxide  theory  and  the  electrolytic 
theory.  This  last  was  first  propounded  by  the 
Swedish  physicist  Arrhenius  in  1877._  It  has 
been  more  fully  tested  and  amplified  in  recent 
years  so  that  it  has  now  become  the  most  gen- 
erally accepted  explanation  of  the  dissocia- 
tion and  decay  of  metals  whether  traceable  di- 
rectlv  to  a  transit  of  electric  current  or  to  a 
simple  galvanic  action  (local-electrolysis). 

Briefly  it  has  been  proven  that  metallic  sub- 
stances are  somewhat  soluble  in  water,  in  the 
case  of  iron  the  iron  ions  exchanging  with 
hydrogen,  that  the  dissolved  portions  are  then 
act<  d  upon  by  the  liberated  oxygen  and  that 
the  neutralization  effect  produces  in  each  ac- 
tion a  passage  of  electrical  charges.  Messrs. 
Cushman  and  Walker  of  the  U.  S.  Depart- 
ment of  Agriculture  by  means  of  their  ferro- 
xyl  indicator  show  very  neatly  these  positive 
and  negative  changes  as  blue  and  red  nodes 
accompanying  the  process  of  corrosion.  Since 
an  acid  Is  by  definition  a  substance  contain- 
ing hydrogen  which  it  easily  exchanges  for  a 
metal  thus  liberating  hydrogen  ions,  all  acids 
are  therefore  active  agents  of  corrosion. 

Due  to  the  imperfed  mixture  of  the  com- 
positions of  even  the  best  iron  and  steel,  posi- 
tive and  negative  points  are  always  present  so 
that  in  the  presence  of  oxygen  pitting  will 
lake  place  from  the  transfer  of  the  inherent 
dectrie   charges  and   local-electrolysis  occurs 

independentl)  of  currenl  from  an  outside 
source, 

A  pipe  in  the  ground  and  the  metal  of  a  rail 
form  the  electrode!  Of  a  large  galvanic  cell 
of  which  the  damp  intervening  earth  is  the 

electrolyte,   The  conductivity  of  the  electro 

Ivte    of  course,  varies  with  its  degree  of  wet 
im       ;nii|  character  nr  chemical  composition. 
In  the  presence  Of  8t1  electric  current  chlorides. 

nitrates  and  sulphates  are  dissociated  and  at 

mice  attack  the  anode  nr  positive  electrode.  It 


is  true  that  at  points  where  current  is  leaving 
the  track  deterioration  of  the  rails  themselves 
must  take  place  but  due  to  their  form  and  or- 
dinary serviceable  life  from  other  causes  the 
problem  has  not  called  for  the  same  attention 
and  anxiety  incident  to  pipe  line  structures. 

The  cathode  being  immune  from  attack  elec- 
trolysis can  occur  only  at  points  where  cur- 
rent leaves  a  pipe  but  the  danger  points  may 
be  where  either  the  whole  or  a  small  part  of 
the  total  current  is  shunted,  and  the  same  cur- 
rent may  re-enter  a  pipe  and  cause  equal  de- 
terioration at  innumerable  points  of  departure. 

The  amount  of  current  necessary  to  start 
electrolytic  action  on  iron  and  steel  in  particu- 
lar cases  has  been  a  matter  of  considerable 
study  and  difference  of  opinion  among  inves- 
tigators. Prof.  Jackson  of  the  University  of 
Wisconsin,  after  extensive  experiments  upon 
iron  electrodes  in  clear  sand  and  a  solution 
of  nitrate  of  soda,  reached  the  conclusion  that 
to  start  electrolysis  there  is  necessary  "a  mere 
directive  force."  The  amount  of  metal  lost 
under  exact  conditions  can  be  calculated  theo- 
retically from  the  electro-chemical  equivalent 
of  the  metal  in  question,  according  to  Prof. 
A.  F.  Ganz  amounting  in  one  year  with  one 
ampere  of  current  to  twenty  pounds  for  iron 
and  seventy-four  pounds  for  lead.  Because 
of  polarization  and  the  varying  passivity  of 
metals  these  maxima  are  far  in  excess  of  any 
known  losses,  tests  by  Herrick  showing  that 
only  three  and  one-half  percent  of  the  theo- 
retical loss  is  attained.  In  Pittsburgh  under 
potential  differences  not  exceeding  a  fraction 
of  a  volt  no  deterioration  of  water  pipes  has 
been  detected. 

METHODS  OF  MITIGATION. 

Six  more  or  less  prominent  methods  of  elec- 
trolysis mitigation  have  been  advanced : 

First:  An  underground  street  railways  sys- 
tem, commonly  known  as  the  double  trolley 
system. 

Second:    The  return  pipe  feeder  system. 

Third:  Substitution  of  alternating  for  di- 
rect currents. 

Fourth:    Insulating  joints  of  pipe  lines. 

Fifth:  Coating  all  underground  structures 
with  a  non-ionizable  coating. 

Sixth:  The  bonding  of  all  rails  as  return 
feeders. 

The  double  trolley  system  is  not  a  scheme  of 
electrolysis  mitigation  but  a  scheme  of  electro- 
lysis prevention.  Without  doubt  no  electroly- 
sis of  underground  structures  can  be  charge- 
able to  the  currents  of  this  system,  and  in  the 
cities  of  Havana,  Cincinnati,  and  portions  of 
New  York  and  Washington,  where  the  double 
trolley  system  is  in  use  there  is  no  electrolysis 
of  underground  structures.  In  general  the 
double  trolley  system  should  be  adopted;  if, 
however,  the  cost  of  installation  of  such  a 
system  is  prohibitive  some  less  expensive  meth- 
od of  remedying  the  evil  must  be  undertaken 
and  the  return  pipe  feeder  system  appears  to 
be  the  only  other  logical  solution  where  there 
is  an  extensive  street  railway  system. 

The  objections  to  the  return  pipe  feeder  sys- 
tem are:  That  the  system  is  never  completed 
in  that  changes  must  constantly  be  made  to 
provide  for  the  changes  of  loading,  car  rout- 
ing, and  pipe  distribution  ;  that  the  car  serv- 
ice, the  gas,  the  water,  the  telephone  and  tele- 
graph services  are  generally  supplied  by  dif- 
ferent agents  so  that  the  responsibility  for  the 
installation  and  the  maintenance  of  the  system 
rests  with  several  parties;  that  the  limit  of  the 
pipes  as  carriers  of  return  electric  current,  in 
the  vicinity  of  the  power  stations,  will  be 
reached  far  in  advance  of  the  limit  of  the  ex- 
trusion of  the  power  of  the  power  stations; 
that  the  installation  of  sufficient  copper  return 
feeders  from  the  pipes  to  the  power  stations 
to  render  the  pities  of  the  entire  territory  neg- 
ative .it  all  limes  would  he  of  almost  prohibi- 
tive expense. 

Regarding  the  electrolytic  effect  of  alternat- 
ing currents  laboratory  tests  using  high  fre- 
quencies show  rapid  corroding  action,  hut  1111 
■  h  i  commercial  conditions  Mr.  J,  I..  Ilavdcn 
concludes  the  resulting  effect  From,  alternating 
currents  rareh  exceeds  one  half  of  that  from 
direct  currents.  Other  investigators,  however, 
claim  that  the  effect  is  even  more  serious  tin 

der  H  e  alternating  current  system.   Mr.  a  p 


Trotter  has  found  electrolysis  to  occur  upon 
submitting  buried  lead  pipes  to  an  alternating 
current  of  a  density  as  small  as  one-fortieth 
ampere  per  square  inch.  Experiments  by  A. 
Larson  upon  the  effect  of  reversing  the  polar- 
ity of  direct  current  indicates  that  by  hourly 
reversals  electrolysis  is  reduced  to  one-thir- 
tieth part ;  but  judging  from  the  conflicting 
opinions  on  the  whole  subject  of  alternating 
currents  it  seems  hardly  probable  that  relief 
will  be  found  in  this  direction. 

Insulating  every  joint  or  every  few  joints  of 
a  cast  iron  pipe  line  would,  without  doubt,  ren- 
der the  pipe  line  of  such  high  resistance  that 
little,  if  any,  return  current  would  travel  in  a 
longitudinal  direction,  but  would  in  no  way 
.prevent  returning  earth  currents  from  passing 
from  one  side  of  the  pipe  to  the  other  causing 
an  electrolysis  of  the  pipe  at  the  point  or  points 
where  the  currents  leave  the  pipe  for  the 
earth.  There  are  many  cases  on  record  where 
pipes  have  failed  from  the  action  of  earth  cur- 
rents, these  failures  generally  occurring  in 
damp  ground  or  along  the  courses  of  under- 
ground streams. 

There  are  paints  which  are  practically  non- 
ionizable  and  such  paints  do  prevent  electro- 
lysis where  the  underground  structures  are 
entirely  coated  provided  that  such  coating  re- 
mains intact  during  the  construction  and  re- 
pair of  that  structure  and  other  adjacent  struc- 
tures ;  a  condition  that  is  practically  impossible 
in  city  streets.  The  coating  of  structures  with 
cement  and  similar  material  must  be  discarded 
because  of  the  incident  expense  except  in  rare 
cases. 

Mr.  Burton  McCullum,  Associate  Physicist, 
National  Bureau  of  Slandoids,  opened  the  dis- 
cussion of  the  paper  by  remarking  that  it 
threw  some  light  on  the  long  drawnout  con- 
troversy as  to  the  advisability  of  tying  any 
pipe  system  to  the  negative  bus-bar  in  the 
power  house.  He  considered  that  the  results 
secured  under  Pittsburgh  condition  makes  out 
a  good  case  for  the  method.  Mr.  McCullum 
covered  the  paper  and  allied  subjects  so  well 
that  we  here  quote  him  at  length  : 

"Of  course  the  objection  that  is  urged  by  a 
great  many  (to  the  return  pipe  feeder  sys- 
tem) is  that  there  is  a  tendency  for  the  cur- 
rent to  be  shunted  around  joints,  the  joints 
having  a  relatively  high  resistance  in  relation 
to  the  pipe  itself,  and  any  tendency  which 
would  increase  the  amount  of  current  in  the 
pipe  would  naturally  increase  the  amount  of 
corrosion  at  the  joint.  It  is  evident  that  the 
amount  of  current  that  would  be  shunted 
around  a  joint  is  a  factor  of  the  conductivity 
of  the  soil,  and  that  I  think  is  a  matter  that 
is  at  the  bottom  of  the  controversy.  Some 
soils  are  of  very  much  higher  resistance  than 
others,  and  consequently  in  such  soils  there 
would  be  only  a  slight  tendency  for  current 
to  be  shunted  around  the  joint;  on  the  other 
hand  with  soils  of  very  high  conductivity 
there  would  be  a  greater  tendency  for  the  cur- 
rent to  shunt  off  and  consequently  more  dan- 
ger of  electrolysis.  It  cannot  be  questioned 
that  there  are  cases  in  which  joint  electrolysis 
has  occurred.  I  have  seen  pipe  lines  in  which, 
when  uncovered,  one  could  tell  at  a  glance 
which  was  the  positive  direction  along  the  pipe 
and  which  was  the  negative  direction,  simply 
because  one  side  of  the  joints  was  uniformly 
corroded  and  pitted  and  the  other  side  was 
protected  being  negative. 

"I  was  interested  in  the  relation  of  joint 
resistance  to  the  resistance  in  the  pipe  itself. 
T  have  recently  taken  some  measurements  of  1 
cast  iron  pipe  with  lead  joints  and  we  found 
very  wddc  variation.  The  resistance  of  a  sin- 
gle joint  may  vary  from  ten  times  the  re- 
sistance of  a  live-foot  length  of  pipe  to  forty, 
or  sixty  times  that  resistance.  This  shows  that 
practically  all  the  resistance  of  a  cast  irorr 
pipe  is  in  the  joints  and  it  is  the  joint  resist- 
ance that  determines  the  llow  of  current  which 
we  get  with  a  given  difference  of  potential. 
That  seems  to  indicate  that  unless  the  soil 
resistance  is  rather  high  we  should  keep  close 
watch  for  joint  electrolysis.  The  greatest  im 
certainty  comes  from  the  fad  that  the  joint 
resistance  itself  is  not  constant.  If  it  were 
we  could  measure  it  in  the  beginning  and  he 
comparatively  safe.  Hut  it  is  certain  that  it 
does  change  greatly  and  we  may  have  a  par- 
ticularh  low  resistance  today,  one  which  will 
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not  produce  a  serious  condition,  but  in  five 
years  from  now,  due  perhaps  to  corrosion  of 
the  joints,  or  to  mechanical  causes,  the  resist- 
ance becomes  higher.  There  is  always  this 
possibility  that  a  high  resistance  may  develop 
in  some  of  the  joints  and  for  that  reason  it 
would  seem  to  me  wise  where  this  system  is 
installed  to  keep  close  watch  on  the  pipe  joints. 

"The  method  just  the  opposite  of  this,  the 
insulated  joint,  has  been  referred  to  briefly. 
It  must  be  admitted  that  that  is  a  method  to 
be  considered  rather  in  the  installation  of  a 
new  system.  It  can  hardly  be  proposed  se- 
riously in  cases  such  as  you  have  in  Pittsburgh. 
It  would  mean  practically  relaying  of  the  en- 
tire pipe  system. 

"There  is  one  point  I  want  to  bring  out  in 
this  connection,  the  possibility  of  electrolysis 
of  the  steel  structure  of  buildings,  especially 
footings.  It  is  pretty  certain  that  the  steel 
structure  of  buildings  is  going  to  be  at  prac- 
tically the  same  potential  as  the  water  pipes, 
etc.,  that  enter  them.  If  the  pipe  system  is 
strongly  positive  to  the  earth  that  would  mean 
that  the  footings  of  the  steel  structure  are 
also  positive  to  the  earth  and  will  be  dis- 
charging currents  into  the  system  the  same  as 
the  pipes,  and  there  is  therefore  a  possibility 
of  corrosion  of  the  footings  and  possibly  other 
parts  of  the  building.  Anything  that  will  tend 
to  keep  down  the  difference  in  potential  be- 
tween the  pipe  system  and  the  earth  will  ob- 
viously reduce  the  potential  of  the  steel  foot- 
ings and  consequently  reduce  the  danger  to 
the  building. 

"And  bearing  on  that  point  I  might  mention 
that  some  years  ago  before  this  system  of 
negative  return  feeders  was  installed,  observa- 
tions were  taken  on  the  Pennsylvania  train 
shed  and  it  was  found  that  in  some  places  the 
footings  in  the  train  shed  were  as  high  as 
nine  volts,  positive  to  the  rails.  It  was  quite 
evident  that  there  was  the  possibility  there 
of  corrosion  of  the  train  shed  footings.  A 
few  days  ago,  after  this  system  had  been  put 
in  these  readings  were  repeated  and  it  was 
found  that  instead  of  being  nine  volts  positive 
to  the  rails  they  varied  from  one  volt  positive 
to  one  or  IV2  volts  negative,  indicating  a  neu- 
tral condition  which  was  not  indicative  of  any 
danger  at  all. 

"Another  point  the  speaker  referred  to  is 
the  question  of  insulating  coatings  on  pipe 
lines.  I  have  not  had  very  much  experience 
in  that  line,  but  we  are  carrying  out  a  rather 
extensive  series  of  experiments  along  that  line 
at  the  Bureau  of  Standards  and  we  have  ob- 
tained a  few  facts.  An  insulating  coating  is 
a  good  deal  more  apt  to  break  down  if  it  is 
on  a  pipe  which  is  positive  than  if  put  on  a 
pipe  that  is  practically  neutral.  The  reason 
seems  to  be  that  almost  none  of  those  coatings 
are  absolutely  impervious.  A  slight  trace  of 
moisture  will  get  through  even  if  the  coating 
was  originally  in  good  condition,  and  when  a 
little  moisture  does  get  through,  a  weak  cur- 
rent will  flow  through  which  will  result  in  a 
very  feeble  electrolysis  and  the  generating  of 
gas  and  as  soon  as  the  gas  begins  to  generate 
the  increase  in  volume  causes  expansion,  and 
the  coating  finally  becomes  simply  a  mass  of 
bubbles  and  degenerates  very  rapidly.  I  am 
not  prepared  to  say  just  how  much  shorter 
the  life  will  be  where  there  is  electric  stress 
on  the  coating,  but  as  the  stresses  are  consid- 
erable, as  much  as  10  or  15  volts,  it  may  be 
enough  to  break  the  coating  down  within  a 
few  months. 

"There  is  one  danger  in  connection  with  in- 
sulating with  coatings,  viz. :  That  if  the  coat- 
ing does  break  down  in  that  way  it  is  apt  to 
aggravate  the  danger  of  electrolysis  rather 
than  minimize  it,  because  where  the  insulating- 
coating  is  intact  the  current  cannot  flow  off 
and  if  it  breaks  down  locally  the  flow  of  cur- 
rent is  concentrated  at  a  few  points  and  that 
will  result  in  local  pitting  which  will  destroy 
the  pipe  much  faster  than  if  it  flowed  more 
uniformly. 

"The  speaker  brought  up  the  question  of 
alternating  current  electrolysis  and  quoted 
some  figures  in  regard  to  the  comparative  cor- 
rosion between  alternating  current  electrolysis 
and  direct  current  electrolysis.  I  think  those 
figures  require  some  qualification.  Mr.  Lan- 
pher  quoted  some  figures  showing  that  the 
corrosion  in  the  case  of  direct  current  was  not 


more  than  BY2  per  cent  of  the  theoretical  max- 
imum. That  is  a  matter  which  depends  al- 
together on  conditions.  If  the  corrosion  takes 
place  in  a  very  strongly  alkaline  medium  you 
may  expect  an  even  smaller  percentage  than 
that.  In  some  cases  I  have  found  that  there 
was  absolutely  no  appreciable  corrosion  in  a 
strongly  alkaline  medium.  Tf  you  make  it 
slightly  acid,  corrosion  will  in  general  be  very 
much  greater.  I  think  in  almost  all  soils  we 
would  expect  corrosion  under  direct  current  to 
be  much  greater  than  ?>V>  per  cent  of  the 
theoretical  maximum. 

"As  to  the  possible  protection  of  pipe  by  ce- 
ment, it  is  probable  that  a  cement  coating  on 
a  pipe  will  increase  the  resistance  between  the 
pipe  and  the  earth  and  will  to  some  extent  re- 
duce the  amount  of  current  which  will  dis- 
charge from  the  pipe  into  the  earth.  But 
when  cements  are  wet  they  are  by  no  means 
insulators  and  the  current  will  go  from  the 
pipe  through  the  cement.  And  when  the  cur- 
rent does  flow  off  it  corrodes  the  iron  more 
or  less  and  produces  products  of  corrosion  oc- 
cupying a  larger  volume  than  the  original  iron 
and  the  result  is  a  swelling  which  may  ulti- 
mately crack  the  cement  so  that  whatever  pro- 
tection the  cement  might  have  given  in  the 
beginning,  would  in  time  disappear  because  of 
the  destruction ,  of  the  coating." 

In  regard  to  local  electrolysis  Mr.  F.  N. 
Speller,  Metallurgical  Engineer  of  the  Na- 
tional Tube  Company  of  Pittsburgh,  said: 
"To  correct  a  misapprehension  that  is  very 
widespread  as  to  corrosion  being  often  due  to 
irregularity  in  the  composition,  I  might  say 
that  we  made  a  great  many  experiments  along 
that  line  which  indicated  that  steel  or  iron  has 
to  be  much  below  the  average  before  the  ir- 
regularity incident  to  commercial  material  be- 
comes an  important  influence  in  corrosion.  As 
a  matter  of  fact,  the  difference  in  potential  be- 
tween the  greatest  irregularity  which  you  or- 
dinarily find  due  to  segregation  does  not  be- 
gin to  compare  with  the  differences  due  to  the 
accidental  presence  of  foreign  material  such 
as  mill  scale  on  the  surface  of  the  metal  itself. 
If  you  could  remove  all  the  scale  from  the 
pipe  you  would  probably  have  much  less  trou- 
ble with  the  corrosion  of  underground  piping. 

"Talking  about  conductivity  in  joints,  I 
might  add  that  we  had  occasion  to  measure  the 
resistance  of  threaded  joints  at  one  time  on 
two-inch  pipe.  It  appeared  that  the  resistance 
of  the  joint  was  practically  the  same  as  the 
resistance  of  a  corresponding  piece  of  pipe." 

In  regard  to  the  circumstances  under  which 
he  would  recommend  insulated  pipe  joints  Mr. 
McCullum  said  : 

"If  you  are  going  to  install  insulated  pipe 
joints  there  is  one  thing  absolutely  essential, 
and  that  is  to  keep  the  negative  feeders  off 
the  pipe.  If  you  are  going  to  tie  your  pipe 
line  to  the  power  house  negative,  then  your 
insulating  joint  put  in  the  pipe  will  be  a  detri- 
ment rather  than  a  benefit.  But  if  you  keep 
the  negative  feeders  off  the  pipe  entirely  and 
then  break  up  the  continuity  of  the  pipe  system 
by  means  of  insulating  joints,  it  is  possible 
to  keep  the  return  flow  in  the  pipe  so  small 
that  its  effect  is  almost  absolutely  negligible. 
We  have  shown  by  experiments  at  the  Bu- 
reau of  Standards  that  it  is  possible  by  the  use 
of  insulating  joints  to  reduce  the  currents  in 
the  pipes  to  a  negligible  amount. 

"Now  this  system  of  insulating  joints  has 
been  tried  in  a  number  of  places  and  in  some 
cases  has  been  abandoned  as  impracticable.  It 
is  my  opinion  that  in  those  cases  where  it  has 
been  abandoned,  the  results  have  not  been  satis- 
factory because  not  enough  insulating  joints 
have  been  used.  .  A  common  practice  in  some 
cases  has  been  to  put  in  an  insulating  joint 
about  every  500  ft.  That  is  not  enough.  That 
length  of  pipe  will  pick  up  a  considerable 
amount  of  current  under  favorable  conditions, 
and  when  this  current  comes  to  an  insulating 
joint  it  must  flow  around  it  and  the  current 
would  be  enough  to  destroy  the  pipe  there  in 
a  short  time.  If  you  had  an  insulating  joint 
every  ten  ft.  instead  of  500  ft.  you  would  re- 
duce the  current  it  could  pick  up  to  so  small 
an  amount  that  it  could  not  do  any  appreciable 
damage. 

"One  other  point  in  connection  with  what 
Mr.  Lanpher  brought  up  is  of  interest  to  me. 
That   is  the  question  of  electrolysis  due  to 


transverse  currents  in  case  you  have  the  in- 
sulating joints  in  the  pipe.  I  must  admit  that 
there  are  certain  very  special  conditions  un- 
der which  there  will  be  some  electrolysis  due 
to  these  transverse  currents.  But  a  little  con- 
sideration will  show  that  those  are  exceptional 
cases  where  you  have  this  system  of  insulating 
joints  installed.  In  an  ordinary  locality  a 
pretty  high  potential  gradient  in  the  system 
would  be  20  volts  to  the  mile.  This  would 
give  only  about  0.004  volt  per  ft.,  and  when 
we  consider  the  high  resistance  of  even  wet 
earths  it  is  evident  that  the  current  density  in 
the  earth  would  be  so  small  that  a  pipe  placed 
at  right  angles  to  the  direction  of  flow  could 
not  pick  up  enough  current  to  cause  apprecia- 
ble damage. 

"On  the  other  hand,  if  you  have  a  large  pipe 
system  such  as  a  gas  system  that  does  not 
have  insulated  joints,  extending  over  a  large 
area  and  picking  up  large  currents,  and  some 
part  of  that  system  comes  very  close  to  the 
water  system,  all  the  accumulated  current  of 
a  large  area  may  flow  in  a  transverse  direction 
across  the  water  pipe  and  there  you  would 
have  a  very  high  potential  gradient  localized, 
and  might  have  trouble  from  transverse  elec- 
trolysis. Where  such  trouble  is  local  a  large 
pipe  laid  outside,  not  connected  with  the  pipe 
system,  would  serve  as  a  very  effective  shield." 

Some  of  the  written  discussion  of  the  pa- 
per was  rather  spirited,  as,  for  example,  the 
following  by  Mr.  A.  F.  Ganz,  Professor  of 
Electrical  Engineering,  Stevens  Institute  of 
Technology : 

"It  is  quite  obvious  that  the  very  acute  con- 
ditions in  Pittsburgh  were  due  to  wholly  in- 
adequate copper  return  feeders  for  bringing 
current  back  from  the  rails  to  the  power  sta- 
tions so  that  the  underground  pipes  are  now 
made  to  return  nearly  50  per  cent  of  this  cur- 
rent. It  is  also  quite  obvious  that  the  first 
step  which  should  have  been  taken  was  the 
installation  of  sufficient  return  feeders  to  the 
rails  to  bring  down  the  rail  drop  and  pipe 
potentials  to  at  least  reasonably  low  figures. 

"It  is  to  be  regretted  that  a  system  for  pre- 
venting electrolysis  should  be  put  before  the 
Engineer's  Society  in  which  nearly  one-half 
of  the  current  to  one  power  station  is  returned 
by  means  of  underground  pipes.  These  enor- 
mous stray  currents  produce  other  great  dan- 
gers and  in  their  path  through  ground  con- 
stitute an  unmeasurable  hazard  to  all  other 
underground  structures,  including  building  and 
bridge  foundations. 

"In  my  opinion  the  so-called  mitigating  in- 
stallation in  Pittsburgh  is  unqualifiedly  wrong 
in  principle  and  in  practice.  It  does  not  even 
represent  an  intelligent  application  of  bonding 
installed  for  the  purpose  of  protecting  the 
pipes  from  electrolysis,  but  appears  to  be  in- 
stalled rather  for  the  purpose  of  utilizing  the 
underground  piping  as  return  conductors  for 
the  electric  railways,  as  would  appear  from 
the  name  applied  to  the  plan,  namely,  'pipe  re- 
turn feeder  system.' 

"Whatever  one's  opinion  may  be  it  is  ap- 
parent that  the  paper  deals  with  things  which 
have  been  done  and  on  a  scale  never  before 
attempted.  The  final  outcome  cannot  fail  to 
be  of  the  greatest  interest  and  it  is  only  to  be 
hoped  that  the  results  may  not  be  as  disas- 
trous as  the  present  writer  sees  reason  to  fear. 
To  him  this  paper,  valuable  as  it  may  be  as 
history,  chiefly  shows  how  far  astrav  well  in- 
tentioned  engineers  can  be  led  by  imperfect 
comprehension  of  fundamental  but  unchange- 
able electrical  principles." 

Mr.  Lanpher.  one  of  the  authors  of  the  pa- 
per, concluded  the  written  discussion  by  say- 
ing, in  part : 

"When  it  is  considered  that  the  legal  pro- 
ceedings necessary  to  force  the  installation  of 
the  undergrounded  return  systems  in  other 
cities  have  required  from  five  to  sixteen  years 
to  reach  conclusion,  and  that  such  conclusion 
has  not  been  reached  in  the  State  of  Pennsyl- 
vania ;  also  that  the  Pittsburgh  water  supply 
of  the  mill  and  business  sections  was  so  se- 
riously threatened  that  the  fire  insurance  un- 
derwriters were  making  investigations  in  view 
of  raising  insurance  rates  for  these  sections ; 
also  that  the  city  released  none  of  its  rights 
in  allowing  the  railways  company  to  install 
the  return  pine  feeder  system:  also  that  the 
topography  of  the  city  is  such  few  street  car 
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tracks  are  located  in  the  vicinity  of  the  power 
houses  and  there  are  no  cross-town  tracks 
leading  to  the  vicinity  of  such  power  houses 
causing  an  installation  of  the  so-called  radial 
insulated  return  system  to  be  very  expensive 
and  impracticable ;  also  that  the  railways  com- 
pany was  not  in  a  financial  position,  at  that 
time,  to  make  costly  changes  in  its  system, 
and  also  that  the  results  obtained  have  been 
satisfactory  as  described  in  the  paper  sub- 
mitted. Therefore,  the  decision  to  allow  the 
railways  company  to  proceed  to  mitigate  elec- 
trolysis practically  as  it  saw  fit  and  the  de- 
cision of  the  railways  company  to  install  the 
return  pipe  feeder  system  appear  to  have 
been  entirely  warranted. 

"The  paper  attempted  to  emphasize  the  un- 
usual conditions  prevailing  in  Pittsburgh  but 
it  did  not  infer  that  under  different  conditions 
the  results  would  have  been  equally  satisfac- 
tory, in  fact  the  conditions  as  they  existed  in 
Pittsburgh  were  almost  ideal  for  the  installa- 
tion of  the  return  pipe  feeder  system." 


The  Use  of  Sewage  in  Irrigation  at 
Fresno,  California. 

Sewage  farming  at  Fresno,  Cal.,  has  proved 
to  be  an  economical  undertaking.  Mr.  Chris 
P.  Jensen,  City  Engineer  of  Fresno,  writing  in 
Pacific  Municipalities  for  July,  gives  the  fol- 
lowing review  and  discussion  of  the  results, 
which  have  been  obtained  at  the  California 
city  by  broad  irrigation : 

For  many  years  prior  to  1905,  Fresno  paid 
annually  the  sum  of  $5,000  to  one  man  for 
the  privilege  of  dumping  the  raw  sewage  upon 
his  land.  The  person  used  the  sewage  for 
the  same  purpose  that  he  would  have  used  or- 
dinary irrigation  water,  and  in  addition  there- 
to paying  the  usual  rental.  The  fact  that, 
after  making  other  arrangements  for  the  dis- 
posal of  sewage,  the  same  person  begs  to 
be  allowed  to  buy  the  use  of  the  effluent  at 
one  dollar  per  acre  irrigated,  proves  that  he, 
at  least,  considered  the  sewage  a  very  good 
investment,  even  in  its  raw  state. 

In  1905  steps  were  taken  to  purchase  a 
H'wer  farm  for  the  final  disposition  of  the 
sewage,  the  idea  being  to  first  pass  the  sewage 
through  a  series  of  sedimentation  tanks.  This 
farm  comprises  an  area  of  812  acres,  which, 
considering  that  Fresno's  population  is  only 
about  30,000,  appears  rather  large ;  the  sewage 
How,  however,  averages  from  6  to  7  cu.  ft.  per 
sec.  or  4,000,000  gals,  per  day.  During  the 
normal  irrigating  season  this  effluent  will  irri- 
gate 600  acres  or  more,  leaving  but  a  small 
margin  for  increase  of  population  and  conse- 
quent increase  of  sewage  flow. 

At  the  present  time,  during  the  winter 
months,  the  effluent  is  carried  to  a  certain 


large  cattle  ranch  several  miles  distant,  where 
it  is  allowed  to  spread  over  a  considerable  area 
of  wild  feed  land.  Should  this  means  of  dis- 
posal at  any  time  be  taken  away,  the  effluent 
can  be  cared  for  on  the  sewer  farm  itself,  by 
rotating  the  sewage  on  various  20-acre  plots. 

Like  every  other  new  undertaking,  mis- 
takes were  made  in  the  beginning  of  the  work 
of  placing  the  land  into  a  state  of  cultivation, 
and  the  manner  of  improving  the  farm  has 
not,  by  any  means,  been  perfected  yet.  How- 
ever, the  farm  is  now  made  to  produce  an 
income  sufficient  to  pay  the  maintenance  ex- 
penses of  the  settling  tanks,  sewer  farm  and 
outfall  sewers  five  miles  long.  It  has  been 
the  policy  of  the  administration  to  do  only  a 
small  amount  of  work  each  year,  but  under 
that  policy  expense  of  improvement  work  is 
paid  back  by  the  farm  itself  and  it  is  hoped 
that  in  another  two  years,  the  sewer  farm 
will  pay  for  the  total  sewer  maintenance 
charges. 

The  past  season,  over  200  acres  were  planted 
with  alfalfa,  which,  when  two  years  old,  will 
bring  in  a  clear  rental  of  from  $12  to  $15  per 
acre. 

That  sewer  farms  can  be  made  profitable 
is  not  fully  realized  in  this  State,  is  shown  bv 
the  fact  that  a  number  of  cities  have  made 
arrangements  with  large  landowners  whereby 
the  landowners  agree  to>  take  care  of  all  sew- 
age, sometimes  in  its  raw  state  and  some- 
times as  effluent  from  screening  or  sedimenta- 
tion tanks;  for  no  other  cost  to  them  than  the 
cost  of  constructing  a  pipe  line  or  ditch  from 
the  City  to  their  lands. 

It  is  to  be  hoped  that  cities  will  not  bind 
themselves  in  the  future  in  such  manner  that 
they  cannot  utilize  their  own  sewage  when  the 
proper  facilities  have  been  acquired.  In  some 
European  cities  they  seem  to  have  a  fuller 
understanding  of  sewage  economy,  as  they 
make  the  farms  pay  many,  if  not  all,  of  the 
maintenance  expenses  connected  with  their 
sewer  systems. 

In  sewage  irrigation,  the  crude  sewage,  after 
having  been  passed  through  a  screen  chamber 
and  detritus  tank  to  remove  the  coarser  solids, 
or  the  effluent  from  septic  or  sedimentation 
tanks,  is  applied  to  the  surface  of  ordinary 
agricultural  land,  to  provide  moisture  for  the 
growing  vegetation,  and  at  the  same  time  to 
enrich  the  soil  with  the  plant  food  which  is 
carried  both  in  suspension  and  solution  by  the 
sewage.  When  sewage  irrigation  is  resorted 
to,  purification  of  sewage  is  usually  secondary 
to  irrigation,  consequently  larger  areas  of 
land  are  required  than  when  purification  of 
the  sewage  is  the  chief  consideration.  The 
large  area  of  land  required  for  sewage  irriga- 
tion, however,  insures  a  thorough  purification 
of  the  applied  sewage,  providing  the  irriga- 


tion fields  have  been  properly  prepared  for 
the  purpose.  The  principles  which  underlie 
the  practice  of  ordinary  irrigation  are  what 
must  be  followed  in  sewage  farming.  There 
is  no  special  treatment  of  the  sewage  required 
outside  of  straining.  The  method  of  prepar- 
ing the  soil,  underdraining,  flooding  and  crop- 
ping are  the  same,  whether  sewage  or  fresh 
water  is  applied.  Raising  crops  is  the  chief 
consideration  in  sewage  irrigation,  as  it  is 
in  ordinary  irrigation,  and  the  fields,  if  pre- 
pared for  that  purpose,  will  completely  purify 
the  sewage  which  is  applied,  provided  judg- 
ment is  shown  in  the  dosing  of  fields  not  to 
apply  too  much  sewage  at  one  time  or  at  too 
frequent  intervals.  When  the  amount  of  sew- 
age applied  to  a  given  area  is  not  excessive, 
the  organic  solids  are  gradually  dissolved  with 
the  formation  of  soluble  products  suitable  for 
the  food  of  higher  plants,  and  the  liquid  seeps 
away  to  join  the  ground  water,  or  is  carried 
off  in  underdrains,  as  the  case  may  be.  If, 
however,  the  fields  are  overdosed,  they  become 
sewage  sick ;  the  surface  clogs,  pools  are 
formed,  putrefaction  begins  and  a  stench 
arises.  Only  a  complete  rest  will  then  restore 
the  fields  to  their  normal  condition. 

Any  soil  that  is  suitable  for  agricultural  pur- 
poses will  be  found  suitable  for  sewage  farm- 
ing or  irrigation. 

The  quantity  of  sewage  required  for  irriga- 
tion depends  upon  the  kind  of  crops  grown 
and  the  rate  of  evaporation  from  the  surface 
of  the  soil.  As  the  raising  of  crops  is  the 
first  consideration  in  irrigation,  no  more  sew- 
age should  be  applied  than  is  actually  required; 
if  the  limit  of  this  requirement  is  exceeded  the 
crops  will  be  destroyed.  In  arid  regions  where 
evaporation  is  rapid,  more  sewage  would  be 
required  than  would  be  advisable  for  similar 
crops  in  a  more  favorable  place.  The  applica- 
tion of  sewage  must  be  intermittent  to  allow 
the  interstices  of  the  soil  to  drain  and  aerate. 
An  application  on  an  average  of  from  5.000 
to  15,000  gals,  per  acre  per  day  is  about  all 
most  crops  will  stand ;  allowing  100  gals,  of 
water  per  capita  as  a  daily  average  consump- 
tion, one  acre  of  land  at  the  foregoing  rate 
would  be  required  for  from  50  to  100  persons. 

It  may  safely  be  stated,  as  a  rule,  that  any 
kind  of  vegetation  indigenous  to  the  locality 
can  successfully  be  raised  on  a  sewage  irri- 
gated farm.  Among  the  crops  successfully 
raised  on  sewage  farms  now  in  operation  may 
be  mentioned  root  plants,  like  carrots,  pars- 
nips, potatoes  and  turnips,  legumes,  like  beans 
and  peas :  cereals,  like  oats,  barley,  wheat  and 
corn :  vegetables,  like  pumpkins,  tomatoes  and 
cabbage ;  soft  shell  English  walnuts  and  for- 
age like  alfalfa  and  Italian  rye  grass.  The 
raising  of  alfalfa  and  walnuts  has  given  par- 
ticularly good  returns  for  the  money  invested. 
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Pumping  Water  for  Irrigation  Com- 
pared With  Gravity  System;  the 
High    Line    Pumping  Co.'s 
Irrigation  System,  Idaho. 

"BY  E.   V.  BERG.* 

Irrigation  has  received  such  an  impetus  with- 
in the  last  few  years  that  practically  all  the 
land  susceptible  of  irrigation  by  gravity  or  at 
least  easily  so  has  been,  or  is  in  the  process 
of  being  put  under  ditch. 

There  are,  however,  bodies  of  land  still  left 

for  which  there  is  sufficient  water,  but  which 

require!  soiik  intermediate  device  to  bring 
the  life  giving  element  to  it. 

Projects  containing  hundreds  of  thousands 
of  aires,  favorably  situated  as  to  water  sup- 
ply, have  been  reclaimed  by  gravity  flow,  but 
as  the  available  new  acreage  decreases,  the 
price  of  land  alreadv  under  irrigation  in 
reases,  which  raises  the  value  of  irrigation 
se,  urities  in  general  and  allows  more  difficult 
engineering  and  more  costly  construction 
work,  than  would   have  been   feasible  at  an 

■Chief  KiihIwcit,  ihkii  Line    Pumping  no., 

Twin  l*u Mm.  idAtlO 


earlier  date.  It  is  under  these  latter  conditions 
that  raising  water  by  mechanical  means  may 
compete  with  the  gravity  system  of  running 
water. 

Pumping  water  for  the  raising  of  crops  is 
by  no  means  new,  if  we  accept  the  word 
"pump''  in  the  broad  sense  of  being  "a  device 
used  to  raise  water  from  one  level  to  another." 
This  definition  would  include  such  primitive 
structures  as  the  Pccottah,  the  Persian  Wheel 
and  the  Archimedian  Screw  used  in  India  and 
Kgypt  to  this  day.  Somewhat  similar  to  the 
Persian  Wheel  is  the  current  wheel  used  to 
some  extent  in  this  country,  which  is  operated 
by  the  current  in  the  stream,  lifting  the  water 
in  buckets  attached  to  its  periphery,  The  hy- 
draulic rani  also  utilizes  the  current  or  fall  in 
a  stream  and  when  operating  under  favorable 

conditions  is  an  efficient  machine  and  confined 

lo  the  smaller  sizes  has  a  definite  place  in  the 
pumping  field.   Windmills  connected  to  plunger 
pumpS  have  been  used  to  lift  water  into  rcscr 
muis  from  which  il  can  be  distributed  in  „nv 

quantity  desired 

The  above  named  methods  of  pumping  and 
others  mil   mentioned  are  applicable  only  mi 

der  special  conditions  ami  for  comparatively 


small  quantities  of  water.  Under  ordinary 
circumstances  and  where  larger  bodies  of 
land  are  to  be  irrigated  some  other  and  more 
positive  device  must  be  employed.  In  any 
pumping  installation,  to  raise  a  given  quantity 
of  water  a  given  height,  a  certain  amount  of 
theoretical  horsepower  is  required.  The  prob- 
lem then  is  to  find  the  most  efficient  method 
of  doing  the  work,  which  at  the  same  time 
is  not  excessive  in  cost. 

Having  mentioned  briefly  some  of  the  sim- 
pler means  of  raising  water  and  stated  what 
the  determining  factors  arc  m  deciding  on 
any  particular  pumping  device,  we  may  discuss 
the  question  of  when  and  under  what  circum- 
stances pumping  water  for  irrigation  is  feasi- 
ble. It  is  of  course  necessary  for  any  irri- 
gation system  that  a  careful  Investigation  of 
the  quality  and  location  of  the  land  be  made 
and  that  the  amount  and  status  of  the  avail- 
able water  also  be  known.  W  hen  it  has  been 
decided  that  all  conditions  are  favorable  for 
reclamation,  a  preliminary  survey  will  usually 
determine  whether  the  project  is  to  be  gravity 

Or  pumping  Sometimes,  however,  conditions 
are  such  that  the  most  careful  judgment  is 
required  tO  decide  between  the  two  systems. 
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Such  occasion  may  arise  when  the  cost  of 
dam  or  reservoir  site  becomes  so  great  as 
o  be  prohibitive,  or  when  the  dam  must  be 
ocated  at  a  great  distance  from  the  land  to 
>e  irrigated  making  an  excessively  long  or 
iffieult  car.al  line.  As  a  basis  of  comparison 
t  is  then  necessary  to  balance  the  following 
terns : 

(1)  First  cost  of  works  of  diversion  against 
ost  of  pumping  machinery  installation. 


(2)  Cost  of  main  carrying  canal  with  cost 
of  pipe  lines. 

(3)  Maintenance  of  gravity  against  depre- 
ciation of  pumping  system. 

(4)  Operation. 

The  cost  of  pumping  machinery  is  propor- 
tional both  to  height  of  lift  and  quantity  of 
water  raised,  whereas  for  any  particular  case 
the  cost  of  dam  is  proportional  to  head  or 
height  of  water  only,  the  quantity  which  may 
be  stored  not  entering  as  a  factor.  Thus  in 
dam  construction  the  variable  element  of  lo- 
cation always  appears.  At  one  point  a  costlv 
dam  may  impound  a  certain  quantity  of  water, 
at  another  point  a  comparatively  cheap  dam 
may  store  a  much  larger  amount.  But  in  the 
case  of  a  pumping  plant  there  is  no  variable 
element,  all  cost  being  determined  practically 
by  the  lift  and  quantity. 

In  a  pumping  system  the  plant  should  be 
located  as  nearly  as  possible  at  the  center  of 
distribution,  providing  this  location  is  also  fa- 
vorable for  the  pipe  line.  In  this  case  a 
proper  comparison  can  be  made  between  cost 
of  pipe  in  the  mechanical  system  and  the  canal 
from  intake  to  center  of  distribution  in  the 
gravity  system.  A  certain  percentage  of  loss 
in  evaporation  and  seepage  is  always  found 
in  long  canals,  which  has  its  counterpart  in 
the  pipe  and  machinery  losses.  As  the  effi- 
ciency of  a  canal  may  be  increased  by  spend- 
ing money  on  it,  i.  e.,  lining  the  banks  to  de- 
crease losses  and  increase  capacity,  so  the 
plant  efficiency  may  be  increased  by  spending 
more  money  on  pipe  and  machinery. 

Maintenance  in  a  gravity  system  is  equiva- 
lent to  depreciation  in  a  pumping  plant.  By 
maintenance  is  meant  the  repair  or  replacing 
of  structures,  such  as  headgates,  flumes,  dams, 
etc.,  and  the  cleaning  from  sediment  of  the 
canals  and  ditches  and  repairs  to  same.  Some 
or  all  of  these  items  might  appear  in  a  pump- 
ing system  but  the  distinctive  feature  is  the 
machinery  and  pipe  line.  Each  year  there  is 
a  depreciation  charge  to  be  made  against  the 
machinery,  parts  are  gradually  wearing  out 
and  are  being  replaced  so  that  at  the  end  of  a 
number  of  years  the  pumps  appear  to  be  op- 
erating as  well  as  ever  but  at  the  expense  of 
an  entire  new  set  of  its  constituent  parts. 

In  comparing  the  operation  of  the  two  sys- 
tems, it  is  necessary  to  compare  the  number 
of  men  required  to  patrol  headworks  and 
canal  line  with  the  number  needed  to  operate 
the  pump  plant.  Possibly  a  few  more  men 
would  be  required  on  the  gravity  system  but. 
on  the  other  hand,  a  higher  class  attendant  is 
necessary  for  the  machinery  installation.  Tn 
the  operation  of  either  system  short  inter- 
ruptions of  service  are  not  serious  and  may 
occur  in  the  one  case  on  account  of  repairs 
to  dam  or  canal  or  in  the  other  to  repairs  on 
the  machinery.  One  important  item  to  be 
found  in  the  mechanical  system  only,  is  the 
cost  of  power  to  operate  the  pumps.    As  a 


rule  this  matter  of  power  operating  cost  is 
the  determining  feature  as  to  the  feasibility 
of  any  particular  installation. 

In  the  design  of  an  irrigation  system  after 
the  two  methods  have  been  examined  as  out- 
lined above  and  the  decision  falls  in  favor  of 
the  pump,  the  various  power  and  pumping 
methods  should  next  be  taken  up. 

If  water  is  to  be  pumped  from  a  stream 
and  there  happens  to  be  a  fall  or  rapid  at  the 


pumping  site,  a  turbine  wheel  belted  to  a 
centrifugal  pump  is  the  cheapest  and  best  ar- 
rangement, the  cost  of  operation  and  the  in- 
vestment being  comparatively  small.  In  case 
the  power  and  pumping  site  are  some  dis- 
tance apart,  it  then  becomes  necessary  to 
generate  electric  power  and  transmit  it  to 
motors  which  turn  the  pumps.  If  there  is  no 
water  power  available  within  reasonable  dis- 
tance which  could  be  developed,  then  arrange- 
ments might  be  made  for  power  with  a  local 
power  company  if  there  be  one.  When  it  be- 
comes necessary  to  purchase  power  the  selling 
company  has  more  or  less  control  over  the 
type  of  electric  motor  that  is  to  operate  the 
pumps.  The  irrigation  company  may  be  re- 
quired to  install  synchronous  motors  in  case 
of  large  units,  or  if  the  unit  be  of  medium 
size,  induction  motors  with  small  starting  cur- 
rent. This  is  done  for  the  benefit  of  the  power 
company,  as  a  means  of  better  regulation  on 
their  system. 

Electric  drive  is  the  ideal  method  for  ir- 
rigation pumping,  but  oftentimes  there  is  no 
cheap  source  of  electric  power  available,  and 
some  form  of  engine  must  be  used.    The  ad- 


vantage of  engine-driven  pumps  is  that  the 
plant  is  self-contained,  all  the  machinery  being 
placed  under  one  roof  and  allowing  the  plant 
to  be  located  at  the  most  advantageous  point. 
Engines,  however,  have  the  disadvantage  of 
requiring  fuel  for  their  operation  and  the 
further  disadvantage  of  greater  complication 
of  parts.  If  an  engine  must  be  used,  the 
choice  ordinarilv  1  ies  between  the  steam  en- 


gine, gasoline  engine,  oil  engine  and  producer 
gas  engine.  The  steam  engine  need  not  be 
seriously  considered  except  where  coal  is  very 
cheap,  in  which  case  the  lower  first  cost  would 
be  more  important  than  the  saving  in  fuel. 

The  gasoline  engine  is  adapted  to  pumping 
on  a  small  scale  and  where  continuous  opera- 
tion is  not  of  great  importance.  It  is  al>o 
useful  for  well  irrigation — i.  e.,  in  cases  where 
a  tract  of  land  is  underlaid  with  a  body  "i 
water  and  shallow  wells  are  sunk  at  various 
points. 

When  economy  of  operation  is  the  principal 
factor,  as  is  usually  the  case,  the  matter  seems 
to  lie  between  the  producer  gas  engine  and  the 
crude  oil  engine.  Both  machines  cost  consid- 
erably more  than  steam  or  gasoline  engines 
and  are  made  only  in  the  larger  sizes.  Pro- 
ducer gas  engines  now  make  1  h.  p.  per  hour 
on  IV2  lbs.  of  lignite  coal.  Lignite  is  the 
lowest  grade  of  coal  and  is  almost  useless 
for  heating  purposes.  This  material  selK  a! 
the  mine  for  from  $1  to  $1.50  per  ton,  and 
even  adding  several  dollars  per  ton  for  freight, 
will  cost  only  a  fraction  of  a  cent  per  horse 
power  hour.  The  oil  engine  is  equally  as 
efficient  as  the  producer  and  uses  the  cheapest 
grade  of  crude  oil  costing  from  V2  to  3  cts.  a 
gallon  at  the  oil  wells.  Oil  has  the  advantage 
of  less  bulk  in  shipping  and  handling.  An 
oil  engine  of  the  high  compression  type  in 
which  there  is  no  mechanical  or  electrical  ig- 
niter of  any  kind,  explosion  being  due  to  the 
heat  of  compression,  is  reliable  in  operation 
and  requires  a  minimum  of  attention. 

In  regard  to  pumps  for  this  class  of  work, 
the  only  kind  that  need  be  considered  is  the 
centrifugal  type.  The  ordinary  centrifugal 
pump  with  open  impeller  has  for  many  pur- 
poses been  superceded  by  the  turbine  and 
volute  pumps.  The  great  advantage  of  this 
style  of  pump  lies  in  its  simplicity  of  opera- 
tion and  few  moving  parts.  Great  strides 
have  been  made  in  the  last  few  years  in  the 
refinements  of  this  machinery  and  the  effi- 
ciencies have  been  brought  up  from  50  per  cent 
and  60  per  cent  to  as  high  as  75  per  cent  and 
in  special  cases  to  80  per  cent  in  the  closed 
impeller  volute  type. 

Various  methods  have  been  adopted  in  the 
operation  of  a  pumoing  system.  Where  the 
plant  can  be.  run  only  a  certain  number  of 
hours  in  each  twenty-four,  as  is  often  the 
case,  storage  reservoirs  are  provided  into 
which  a  surplus  of  water  is  pumped  to  tide 
over  the  intermission.  Where  the  water  avail- 
able is  limited  and  the  expenses  of  pumping 


considerable,  the  rotation  system  of  using 
water  should  be  carried  into  effect  as  far  as 
possible  as  the  best  means  of  economy.  If  it 
is  required  that  a  continuous  stream  shall  be 
pumped  equal  to  the  entire  acreage  under  ditch, 
then  the  mater  of  proper  heights  of  lifts  is 
important.  In  any  pumping  system  it  is  nec- 
essary to  have  a  good  topographical  map  of 
the  tract  to  be  irrigated.    Then  it  will  be  pi><- 


Fig.  1 — View  of  Main  Pumping  Plant  on    Intake  Side. 


Fig.  2 — Interior  View  of  Main  Pumping  Station. 


194 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  7. 


sible  to  determine  the  number  and  the  most 
economical  lifts  into  which  the  tract  may  be 
divided.  Sometimes  it  is  found  expedient 
where  there  are  two  or  more  lifts  to  have  a 
pump  station  at  each  lift,  and  each  station 
handling  the  total  am©unt  of  water  above  it. 
In  other  cases  there  may  be  only  one  pump 
station  but  a  separate  set  of  machinery  and 
pipe  line  for  each  lift,  the  quantity  of  water 


being  that  only  required  by  the  land  between 
the  respective  lifts. 

An  irrigation  pumping  plant  differs  some- 
what from  other  mechanical  plants  in  that  its 
normal  period  of  operation  is  only  one-third 
to  one-half  the  time  in  each  year.  Allowing 
20  years  as  the  length  of  life  of  machinery 
running  under  ordinary  conditions,  pumping 
machinery  of  the  best  grade  properly  handled 
should  last  considerably  longer  and  have  a 
depreciation  value  of  only  3  per  cent  or  4 
per  cent.  The  investment  value  is,  of  course, 
not  so  favorable  as  it  would  be  if  the  same 
machinery  had  an  earning  capacity  all  the  year 
around.  In  cases  where  the  pumping  com- 
pany also  owns  the  power  plant,  energy  could 
be  furnished  for  other  purposes  when  not 
used  for  pumping.  Where  power  is  bought 
from  a  selling  company,  part  of  the  invest- 
ment is  borne  by  the  pumping  company  and 
part  by  the  power  generating  company. 

As  an  example  of  practice  in  irrigation 
pumping  the  writer  will  conclude  with  a  de- 
scription of  the  High  Line  Pumping  Co.'s  ir- 
rigation system,  located  in  the  Twin  Falls 
district  in  Southern  Idaho.  The  land  cov- 
ered averages  %  miles  wide  and  is  about  8 
miles  in  length,  embracing  approximately  3,800 
acres.  The  character  of  the  land  is  gently 
rolling  but  has  a  general  slope  to  the  north- 
west. The  fall  in  this  direction  varies  from 
%  ft.  to  3  ft.  per  100  ft.  in  different  parts  of 
the  tract.  These  figures  give  approximately 
the  practical  limits  for  corrugation  irrigation, 
since  if  the  slope  were  less,  water  would  run 
with  difficulty  and  drainage  troubles  might 
arise,  and  if  the  slope  were  greater,  the  flow 
would  be  too  swift,  tending  to  waste  of  water 
and  wash  of  soil.  The  soil  is  known  as  lava 
ash,  and  is  from  4  to  (!  ft.  in  depth.  It  is 
underlaid  with  a  layer  of  hardpan,  below  which 
is  lava  rock  several  hundred  feet  deep.  It  was 
not  necessary  to  make  any  tests  regarding  the 
character  and  fertility  of  the  soil  as  approxi- 
mate-]) »no,000  acres  of  land  adjoining,  which 
has  been  under  gravity  irrigation  for  several 
years  is  giving  ample  proof  of  its  produc- 
tivity. 

The  water  for  this  tract  is  pari  of  an  orig- 
inal filing  made  in  the  Snake  River  In  vears 

an.),  ami  is  conveyed  from  the  dam  at  Milner, 
through  1.'  miles  of  canal  to  the  point  of 
usage  The  canal  just  mentioned  was  built 
and  is  used  for  the  irrigation  of  the  large 
tract  above  referred  to. 

It  was  found  from  the  topography  map  thai 
the  most  economical  lifts  were  30  ft.  and  08 
ft     respectively,  above  the  level  of  the  source 

of' water  supply  and  that  approximately  8,100 

acre!  would  come  under  the  low  lift  and  7<>0 
acres  under  tlif  higher  lift.    The  point  se 

lected  for  the  location  "f  the  planl  is  about 

One  third  the  length  of  the  tract  from  the 
east  or  high  end     This  appeared  to  lie  the 


most  advantageous  point  as  a  center  of  dis- 
tribution as  it  obviated  excessively  long 
ditches  and  allowed  of  better  regulation  for 
water  supply  to  settlers. 

According  to  the  contract  between  the  con- 
struction company  and  the  settler,  the  amount 
of  water  guaranteed  to  be  furnished  is  2% 
acre  ft.  per  acre  throughout  the  irrigation 
season,   but   the   capacity   of   machinery  in- 


stalled is  equivalent  to  1  cu.  ft.  of  water  per 
second  for  each  80  acres,  which  amount  if 
running  continuously  during  the  irrigation  sea- 
son would  cover  the  entire  tract  to  a  depth  of 
4  ft.  In  order  to  furnish  this  water  a  total 
pumping  capacity  of  39  sec.  ft.  for  the  lower 
lift  and  8.5  sec.  ft.  for  the  high  lift  was  re- 
quired and  the  total  power  necessary  was  300 
h.  p.  in  the  first  case  and  100  h.  p.  in  the 
other.  Since  the  water  requirement  varies 
with  the  irrigation  season,  more  being  used 
in  midsummer  and  less  in  spring  and  fall,  it 
was  decided  to  divide  the  low  lift  total  into 
three  units  and  the  high  lift  into  two  units 
of  50  h.  p.  each.  Being  on  a  meter  basis,  it 
is  important  to  run  the  plant  as  economically 
as  possible,  which  can  be  done  by  cutting  one 
or  more  units  in  or  out  according  to  re- 
quirements. 

The  motors  selected  are  the  General  Electric 
wound  motor,  internal  starting  resistance  type, 
operating  three  phase,  60  cycles  on  2,200  volts. 
Motors  are  direct  connected  through  flexible 
couplings  to  American  Well  Works  pumps  of 
the  double  suction,  volute  type.  The  100  *\ 
p.  motors  to  15-in.  pumps  and  the  50  h.  o. 
motors  to  8-in.  pumps.  The  machinery  is 
thoroughly  protected,  the  individual  motor 
panel  being  provided  with  both  no  voltage  and 


overload  release  devices  and  the  pumps  have 

gate  and  check  valves  in  the  discharge.  The 
three     wire    lead  covered    cables    are  drawn 

through  fibre  conduit  and  imbedded  in  the 

concrete  lloor.  Adjoining  the  pump  building 
ami  separated  from  it  by  a  lava  rock  wall  is 
the  transformer  house  or  substation.  Rower 
enteri  the  substation  over  a  four-mile  spcciallv 
Constructed  line,  at  22,000  volts,  and  is  fur- 
nished by  the  (.real  Shoshone  &  Twin  balls 
Water  Power  Co.,  whose  plants  are  located 


on  the  Snake  River,  approximately  25  miles 
distant. 

The  substation  is  equipped  with  two  banks 
of  transformers,  three  in  a  bank  and  each  of 
75  k.  w.  capacity.  For  the  protection  of  the 
transformers  electrolytic  lightnine  arresters, 
together  with  choke  coils  and  horn  gaps,  are 
used.  Automatic  overload  switches  are  pro- 
vided both  on  the  high  and  low  tension  side 
of  the  transformers. 

In  adition  to  the  above  described  machinery 
which  is  in  the  main  plant,  a  smaller  station 
is  located  about  two  miles  away  and  on  the 
east  branch  of  the  lower  ditch. 

This  plant  contains  two  20  h.  p.  motors,  di- 
rect connected  to  standard  6-in.  "American" 
centrifugal  pumps.  The  capacity  of  this  plant 
is  5  sec.  ft,  or  sufficient  to  water  400  acres. 
The  lift  in  this  case  is  42  ft.  Power  for  this 
plant  is  taken  from  the  substation  and  car- 
ried over  two  miles  of  line,  at  2,200  volts  to 
three  15  k.  w.  outdoor  transformers,  trans- 
forming to  220  volts,  at  which  the  motors 
operate. 

Wood  discharge  pipe  is  used  throughout  the 
entire  installation.  On  the  low  or  39-ft.  lift 
continuous  stave  pipe  is  used.  Connection,  at 
the  lower  end,  with  the  L5-in.  pump  discharges 
is  made  through  a  three-leg  header.  This  pipe 
is  1,200  ft.  long  and  empties  into  a  concrete 
discharge  basin  from  which  the  water  runs 
directly  into  the  gravity  ditches. 

For  the  high  lift  a  22-in.  machine  banded 
pipe,  2,400  ft.  in  length,  was  used,  while  the 
discharge  for  the  small  or  auxiliary  plant  is 
16-in.  machine  banded  and  630  ft.  long.  The 
continuous  stave  pipe  was  built  on  the  sur- 
face of  the  ground  but  all  machine  banded 
pipe  was  laid  in  trenches  and  covered. 

The  ditch  system  on  this  tract  is  very  sim- 
ple consisting,  practically,  of  two  parallel  can- 
als, with  no  laterals.  In  this  way  every  quar- 
ter section  of  land  is  brought  within  the  half- 
mile  distance  of  water  as  specified  in  contract. 

This  machinery  has  been  in  practical  opera- 
tion about  two  months  and  works  very  satis- 
factorily. The  pumps  as  tested  at  the  factory 
made  a  very  high  efficiency  showing.  The 
test  on  the  15-in.  pump  designed  to  deliver 
6,000  gals,  per  minute  at  45  ft.  head  reached 
81  per  cent.  The  8-in.  pumps  made  76  per  cent 
efficiency,  delivery  2,000  gals,  under  75  ft.  head, 
while  the  6-in.  pumps  reached  75  per  cent 
when  giving  1,000  gals,  per  min.,  against  42 
ft.  head.  These  efficiencies  are  remarkable 
and  several  per  cent  higher  than  guaranteed. 
An  attempt  was  made  to  make  a  test  on  this 
machinery  on  the  ground,  when  operating 
under  normal  conditions,  but  owing  to  the  lack 
of  proper  instruments  for  measurement,  no 
very  satisfactory  results  were  obtained. 

It  has  been  found  that  with  a  meter  rate 


and  service  charge  of  about  0.8  cts.  per  k.  w. 
hour,  the  average  cost  of  raising  1  acre  it. 
of  water  for  this  tract  is  between  50  cts  and 
60  cts. 

Since  this  is  the  first  year  water  has  been 
applied,  the  ground  being  very  dry  and  much 
of  it  not  in  proper  shape,  a  considerable  ex- 
cess of  water  was  pumped,  a  large  proportion 
wasting  off  the  fields.  If  a  pumping  system  is 
to  be  operated  economically,  it  is  necessary 
that  every  farmer  have  his  land  in  such  shape 
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hat  the  water  applied  will  do  the  greatest 
ood.  He  must  have  his  head  and  waste 
itches  located  right  and  run  on  the  proper 
rade  and  his  corrugations  should  run  in  such 
irection  that  there  will  be  the  least  amount 
f  soil  wash  and  yet  no  danger  of  breaking 
[trough  from  one  corrugate  to  another.  In 
ther  words,  the  object  should  be  to  make 
hie  most  beneficial  use  of  water,  which  means 
tiat  with  a  certain  amount  run  on  the  upper 
r  high  end  of  the  ground,  little  or  no  water 
hould  be  allowed  to  run  to  waste  off  of  the 
ower  end  of  the  field. 

As  the  power  cost  will  be  distributed  among 
the  landowners,  a  system  must  be  devised 
whereby  each  individual  pays  according  to  the 
quantity  of  water  used.  This  will  be  of  ad- 
antage  to  the  careful,  economical  irrigator 
and  will  throw  the  burden  of  cost  on  the 
wasteful  man. 


1 


Changes    in    Hydraulic  Excavation 

Methods,  Panama* 

Some  important  changes  have  been  made 
in  the  method  of  excavating  hydraulically  in 
the  lower  lockpit  at  Miraflores,  and  in  the 
Canal  prism  south  of  that  point.  Heretofore, 
the  plan  has  been  to  dislodge  the  material  in 
the  sides  and  at  the  bottom  of  the  excavation 
by  monitors,  which  sluiced  it  to  where  the 
dredgs  pumps,  mounted  on  concrete  barges, 
could  lift  it  into  the  fill  of  the  west  dam, 
or  elsewhere,  as  desired.  This  plan  provided 
for  settling  the  concrete  barges  into  sumps, 


face  of  the  material,  the  process  of  undercut- 
ting, which  will  allow  the  overhead  mass  to 
fall  in  as  the  work  proceeds,  will,  in  future, 
be  employed.  Dredge  pump  No.  2  has  been 
shipped  to  the  Gorgona  shops  for  repairs,  and 
it  is  proposed  to  install  temporarily  in  its 
place  the  relay  pump  originally  purchased  for 
relaying  the  material  into  the  fill  of  the  dam. 
The  relay  pump  will  be  placed  directly  in 
front  of  Cocoli  hill.  The  face  of  this  hill 
contains  a  great  many  small  boulders  which 
the  relay  pump  is  particularly  well  adapted  to 
handle,  inasmuch  as  its  impeller  admits  pieces 
of  rock  8  ins.  in  size,  compared  with  G-in. 
pieces,  the  maximum  size  handled  by  the  other 
pumps.  It  is  estimated  that  the  greater  pro- 
portion of  the  boulder  material  found  in  this 
locality  can  be  sluiced  and  pumped  out  in  this 
manner.  The  sump  where  the  relay  is  to  be 
situated  will  be  the  main  one ;  it  will  be  sunk 
to  55  ft.  below  the  sea-level,  and  the  dredge 
pump  will  occupy  a  position  on  a  bench  along- 
side, about  25  ft.  below  sea-level. 


Cost  of  Moving  a  400  H.  P.  Corliss  En- 
gine and  a  300-K.  W.  Direct  Con- 
nected Generator  1^2  Miles 
and  Erecting  Them. 

BY  C.   L.  SAMSON.* 

The  engine  and  generator  came  knocked 
down  on  flat  cars  and  were  hauled  IV2  miles 
over  paved  streets  on  a  heavy  truck,  espe- 
cially designed  for  hauling  heavy  loads.  The 


Charges  for  moving  the  generator  are  high, 
due  to  a  truck  breaking  down  under  load 
with  considerable  delay  in  transferring  the 
load. 

The  charges  for  erection  on  both  engine  and 
generator  are  high,  due  to  delay  in  arrival  of 
certain  parts  that  failed  to  come  with  the 
rest  of  the  machinery.  The  charges  for  in- 
stallation and  covering  of  steam  and  exhaust 
piping  are  high  due  to  the  fact  that  they  were 
laid  under  the  floor  where  only  about  18  ins. 
working  space  was  available.  Further,  two 
concrete  foundation  walls  had  to  be  pierced. 
The  steam  line  was  about  18  ft.  long  and 
the  exhaust  line  was  about  45  ft.  long.  Both 
steam  and  exhaust  lines  were  8  ins.  and  flanged 
pipe  and  fittings  were  used.  Aside  from  pipe 
and  fittings,  little  material  was  used  and  the 
charges  below  given  are  for  labor  only. 

The  weight  of  the  engine  was  41  tons  and 
the  weight  of  the  generator  was  20  tons.  The 
switchboard,  transformers  and  fittings  weighed 
about  5  tons.  The  itemized  costs  of  labor  were 
as  follows : 

Cost   of   shoring   up   engine   room  floor, 

43%  hrs.  at  $0.30  $  13.05 

Cutting  walls  for  steam  piping,  59%  hrs. 
at    $0.25   14.88 

Covering  steam  piping: 

20  hrs.  at  $0.30   6.00 

91  hrs.  at  $0.25   22.75 

Total   $  28.75 

Piping  for  oilings  system: 

8  hrs.  at  $0.30  $  2.40 

118  hrs.  at  $0.25   29.50 

Total   $  31.90 


Fig.  4 — Detail  of  15in.  American  Well   Works  Pump. 


and  it  is  owing  principally  to  the  difficulty  ex- 
perienced in  getting  the  barges  in  a  suitable 
working  position  that  it  has  been  decided  to 
abandon  them.  Stumps  and  the  trunks  of  old 
trees  that  had  become  buried  in  the  soil  cover- 
ing the  site  of  the  hydraulic  operations  in  the 
lower  lock  at  some  previous  period  were 
among  the  obstacles  encountered  in  settling 
the  barges  effectively. 

Under  the  new  arrangement,  sumps  will  be 
created  to  various  depths  in  the  area  to  be  ex- 
cavated, and  the  pumps  removed  to  positions 
alongside.  This  will  do  away  with  any  need 
for  the  three  concrete  barges  built  expressly 
for  mounting  the  dredge  pumps  and  motor 
equipment,  and  one  of  them  has  already  been 
dynamited  and  removed.  It  is  proposed  to 
break  up  a  second  one  due  to  the  difficulty  of 
getting  it  out  of  its  present  position,  but  the 
third  may  be  removed  and  used  elsewhere. 

The  depth  has  reached  a  stage  that  permits 
a  change  in  the  method  of  working  the  hy- 
draulic monitors,  or  giants.  Instead  of  di- 
recting the  play  of  the  water  against  the  sur- 

*See  Engineering  &  Contracting.  March  1, 
1911,  "Methods  and  Cost  of  Hydraulic  Excava- 
tion on  the  Panama  Canal." 


heaviest  piece  weighed  15  tons.  It  so  chanced 
that  the  streets  were  slightly  down  grade  for 
the  entire  distance,  so  that  four  horses  were 
sufficient  to  draw  the  heaviest  parts.  The 
most  of  the  parts,  however,  were  drawn  by 
a  two-horse  team. 

The  installation  w5s  in  an  old  building  and 
the  floor  was  not  strong  enough  to  support 
the  weight  of  the  heavier  parts.  Shores  were 
accordingly  set  under  floor  sills  and  joists  at 
about  36  ins.  centers  to  strengthen  the  floor. 

A  gin  pole  with  a  4-sheave  rope  block  and 
a  hand  power  double-geared  winch  was  used 
in  taking  off  the  top  half  of  the  generator 
field-  ring  and  for  lowering  the  bottom  half 
of  the  flywheel  into  the  whcelpit.  All  other 
parts  were  placed  on  skids,  rolled  into  posi- 
tion and  lowered  with  jacks. 

A  house  mover  furnished  his  services  with 
the  truck,  one  team,  blocking  and  the  neces- 
sary jacks  and  rigging  for  $10  per  day.  The 
man  sent  by  the  engine  company  supervised 
the  erection  of  the  engine  and  the  company 
furnishing  the  generator  sent  a  man  to  su- 
pervise the  erection  of  the  electrical  equipment. 

*LaSalle,  111. 


Moving  engine: 

23      hrs.  at  $0.30  '.  $  6.90 

136%  hrs.  at  $0.25   34.12 

House    mover   34.50 

Extra    men   6.00 


Tptal   $  81.52 

Setting  up  engine: 

137  hrs.  at  $0.30  $  41.10 

343  hrs.  at  $0.25   85.75 

House    mover   56.00 

Erector    2S6.15 


Total   $469.00 

Moving  generator: 

43%   hrs.  at  $0.30  $  13.05 

58%  hrs.  at  $0.25   14.62 

House    mover   42.50 

Extra    team   4.0u 

Total   $  74.17 

Setting  up  generator: 

4  hrs.  at  $0.30  $  1.20 

102  hrs.  at  $0.25   25.50 

House    mover   38.00 

Erector    190.00 


Total   $254.70 

Total  cost  of  1-U-or  for  moving  and  erect- 
ing engine  and  generator  $967.97 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  7. 


Method  of  Tapping  a  36-in.  Water 
Main  Under  Water,  With 
Actual  Costs. 

A  unique  problem  of  making  an  8-in.  con- 
nection to  a  36-in.  water  main  located  in  a 
flooded  tunnel  was  recently  solved  and  the 
work  carried  out  by  the  Water  Pipe  Exten- 

'  5/de  Wo/k  Grade  1/6S 


rnq  i  rarity 


Pir/n 


Fig.   1. — Section   Showing  Connection  Made 
Under  Water  to  36-in.  Main. 

sum  l>cpartmcnt  of  the  I'uriau  nf  KnKinccr- 

inK.  <ity  of  Chicago. 

The-  tunnel  in  which  tin-  water  main  is  lo- 
cated passes  under  the  Chicago  Drainage 
(anal  at  Ked/ie  Ave,  and  also  under  the 
Illinois  and    Michigan   Canal.     These  water 


ways  parallel  each  other,  leaving  a  strip  of 
land  about  700  ft.  in  width  between  the  canals. 

On  account  of  the  difficulties  of  pumping  out 
the  tunnel,  and  to  save  time  and  expense,  it 
was  decided  to  make  the  connection  to  the 
main  under  water  by  using  a  patented  connec- 
tion which  has  been  used  by  the  city  for  sev- 
eral years.  Figure  1  shows  the  connection  and 
the  valves  resting  on  top  of  the  36-inch  main, 
with  the  pipe  extending  up  the  shaft.  Figure 
2  shows  the  connection  with  the  valves  and 
the  Smith  cutting  machine  ready  to  be  lowered 
down  the  shaft  and  set  in  place.  The  lead 
gasket  which  can  be  seen  in  Figure  2  was 
molded  in  the  shop  and  fastened  to  the  bear- 
ing face  of  the  connection.  This  was  accom- 
plished by  drilling  slanting  holes  in  different 
directions  into  the  bearing  face  and  when  the 
gasket  was  molded  on  the  face  the  lead  that 
ran  into  the  holes  served  to  hold  the  gasket 
securely  in  place. 

The  connection,  with  the  valve  and  Smith 
cutting  machine  as  shown  in  the  photograph 
were  lowered  down  the  shaft  and  set  in  place 
on  top  of  the  36-in.  main  by  the  diver  who 
then  drew  the  chains  around  the  main  and 
bolted  them  to  the  lugs  on  the  other  side  of  the 
casting.  The  lead  joint  between  the  connection 
and  36-in.  main  was  thoroughly  caulked  by 
the  diver  to  insure  a  perfectly  tight  joint.  The 
valve  was  then  opened  and  the  cutter  passed 
through  it  and  rested  on  the  pipe  in  the  proper 
position  for  cutting.  A  long  shaft  rod  of  2- 
in.  iron  pipe  was  connected  to  the  spindle  of 
the  cutting  machine  and  extended  up  to  the 
surface  of  the  ground.  Bv  means  of  this  the 
machine  was  operated  from  the  surface,  while 
the  diver  remained  below  to  feed  the  cutter. 
After  the  cut  in  the  pipe  was  made  the  valve 
was  closed,  the  cutting  machine  removed,  and 
the  flanged  pipe  was  bolted  in  place  to  extend 


Fig.  2. — View  of  Connection  With  Valve  and 
Cutting  Machine  Assembled. 

up  the  shaft  and  connect  to  the  proposed  main 
in  the  street  above.    After  this  main  was  con 

nected  the  diver  descended  to  turn  on  tin- 
valve,  and  made  a  careful  examination  of  all 
joints  and  Found  them  tight. 
The  work  required  about     days  and  cost 

$7H'».()0  as  follow  s 


Teams    27.50 

Material   251.64 

Total  labor  and  materials  $785.86 

The  mason  labor  consisted  of  building  a 
new  arched  cover  over  the  shaft. 

The  common  labor  included  men  to  make 
the  excavation  to  remove  the  top  of  the  shaft 
which  was  several  feet  under  the  surface,  also 
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Fig.  3. — Sketch  Showing  Design  of  Connec- 
tion to  36-in.  Main. 

to  break  away  brick  arches  and  to  operate  the 
divers'  air  pump  and  the  cutting  machine. 

Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machnies,  tools  and 
supplies  that  they  us.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mention  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufactur- 
ers. 

Kodaks,    panel     5%x8   ins.    64   pp.    East  ma  n 

Kodak  Co.,  Rochester,  N.  Y. 

This  catalog  illustrates  and  describes  a  large- 
number  of  types  of  kodaks  and  accessories, 
prices  and  other  necessary  information  given. 

Pumps,  Portable  Saw  Rig  and  Builders"  Hoist, 

paper.  -4x!i  ins..  8  pp.    C.  T.  &  E.  Mfg.  Co.. 

Inc..  :ild  -Mineral  St.,  Milwaukee.  Wis. 

The  above  title  covers  4  pamphlets  issued  by 
the  ('.  H.  &  B,  Co.  which  illustrate  and  describe 
the  apparatus  named.   Prices  are  given. 

Sarco  Asphalt  Binder,  paper,  5x7  ins.  20  pp. 
Standard  Asphalt  &  Rubber  Co.,  137  S.  La 
Salle  St..  Chicago. 

This  booklet  sixes  a  description  of  the  Sarco 
Asphalt  Hinder  and  the  methods  of  construction 
of  Sarco  Macadam  Pavements,  including  foun- 
dation and  wearing  surface. 

Conveyors,  paper.  <ix!l  ins.    21  pp.  Stephenson- 
Adams  Mfg.  Co..  Aurora,  111. 
This  is  the  August  number  of  the  company's 

monthly  publication  desciibing  various  installa- 
tions of  conveyors. 

Austin   Motor  Road  Roller,  paper,   1  n  'S  x  T 1  ■.,  ins. 

ss  pp.    The  Austin  Mfg.  Co. Chicago.  111. 

Tills  is  a  \eiy  complete  Catalog  Showing  ill 
detail    the    construction    of    the    Austin  Motor 

Road  Holler  and  giving  Illustrations  of  the  parts 

Of  the  machine  at  work  on  Various  different 
Jobs;  ilso  operations  in  Minnesota  are  gt\en 
The  catalog   shows  thc>  roller  operating  a   roi  K 

crusher  and  elevator  ;it  different  points.  Meth- 
ods of  scarifying  arc  also  shown. 

Machinery  List,  paper.    Ixti  Ins.    72  pp.    A  II 
Hitchcock,   CSJtton    Bldg.,   Chicago.  Ill 
A   monthly  reference   for  buyers  of  saw  mill 

and  woodworking  machinery, 


Total  labor   $506.72 


Glsholt  Tool  Grinder,  curd,  paper,  6x7  lie 
QUholt   Machine  Co..   Madison.  Wis. 

\  mailing  card  culling  attention  to  the 

pany'S  catalog  on  tOOl  grinder. 
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A  Correction.  ployed  by  them.  These  statements  showed  presented  for  doing  work  by  day  labor  that 
In  presenting  the  article  on  "Tests  to  Deter-  ,  ,7°^  was  do"e  by  contract  ln,  71  per  cent  cannot  be  successfully  combatted.  On  the 
mine  the  Necessary  Depth  of  Stone  Ballast"  °\  alJ  ,clt'es  ;  m  9f  P"  cent  °f  a11  Clties  out"  other  hand  the  fundamental  reason  for  effi- 
in  our  issue  of  Aug.  9,  credit  was  not  given  Vj  °*  N.ew.  tng|and ;  >n  67  per  cent  of  all  ciency,  namely  payment  in  proportion  to  work 
to  the  American  Railway  Engineering  Asso-  f^ew  England  cities  and  in  only  6  per  cent  of  done,  which  is  an  absolutely  controlling  prin- 
ciation  which  published  the  report  in  full  and  "ie  New  England  cities  in  Massachusetts.  ciple  in  contract  work,  does  not  hold  in  day 
from  whose  "Bulletin"  our  abstract  was  made  Contract  and  day  labor  work  cost  comparisons  labor  work,  as  it  is  universally  conducted 
The  omission  of  credit  was  an  oversight  and  were  e  tor  \b  New  EngIa»d  cities  only,  In  pointing  out  that  their  estimates  of  the 
we  are  glad  to  make  this  correction.  f "lce  their  records  were  more  important  for  cost  of  sewerage  at  New  Bedford  are  based 
  the  purpose  in  hand      In  investigating  the  on  contract  costs  and  that  a  percentage  of 

An  Important  Opinion  on  the  Compar-  w^re'nTcon  ent  w'^Ahp'hnni;         ™e™™  increase  must  be  added  if  day  labor  work  is 

•      t-i  were  not  content  with  the  book  records  alone.  adopted    the    engineers    have    intrnrlnceri  o 

ative  Economy  of  Day  Labor  and  A  competent  assistant  visited  each  city,  studied  unique  feature  in  presenting  estimates 

Contract  Work   in  New  k        h    condlt'°nf'  ,and  Vl"fied  the,recoj:ds  I"  connection  with  these  remarks  "it  is  of 

T?ntr*an*                                         ,  '                \a     011  the  *r°Ynd-     Jhe  siS'"ificance  to  note  the  article  on  The  Railway 

England.  deutails  of  these  studies  are  available  to  those  as  a  Manufacturer,  which  we  publish  elsewhere 

In  their  report  on  the  sewerage  and  sewage             may  ™sh  to  study  them,  in  Vol.  Ill  of  jn  this  issue.    We  commend  the  authors  rea- 

disposal  of  New  Bedford,  Mass.,  the  engi-  the  Report  ot  tne  Boston  Finance  Commission,  soning  to  those  who  cannot  see  whv  a  citv  i* 

neers,  Metcalf  &  Eddy  of  Boston,  predicate  afndfth^  are.referred  to  here  solely  to  demon-  not  able  to  crush  its  own  stone  or  cast  its  own 

their  estimates  of  cost  "upon  the  assumption  ?trat^  that  the  conclusions  reached  were  not  valves  and  hvdrants  as  cheaply  as  can  commer- 

that  the  work  will  be  done  by  contract  under  b?sed  011  cursory  investigation      These  con-  cial  plants.  'Referring  to  railways  as  manu- 

competitive  bidding."     Continuing,  the  engi-  elusions  are  summarized  as  follows.     "The  facturers  the  article  says-  ' 

leers  sav  average  contract  price  for  labor  is  $1.17  per  Tt  io  („,.          *v,       ■,'  ^ 

"We  assume  that  such  portions  of  the  wo*                    lab"  T ''  "                    flS  ^  ^ T^^^^Tt^ 

fc^w^wU  ^l&V^'ITpe?  er  foot         ifiSTSf  perTe^  °J  ILToI  «  « *          ?  «"*                   ™  ^ 

cent,  or  thereabouts,  more  than  if  built  by  con-  contract  lahor  "  Can  procure  dually  as  good  materials.  There 

tract  under  competitive  bidding,  unless  the  con-         -p,         c            r  n                    i  seems  to  be  no  reason  whv  thev  cannot  nroduce 

ditions  in  New  Bedford  are  very  different  from         These  figures  fully  warrant  the  statements  iust  a_  _00(1  „  , ' ,  „  "ot  ",oduce 

those  to  be  found  in  the  majority  of  our  New  quoted  from  the  New  Bedford  sewerage  re-  '         *  S            «etU0%.  anfl  at  no  Sreatt"''  cost 

England  cities— even  where  the  standard  of  pub-  00rt  in  the  ooenine-  naraeranh  of  this  lienis  commercial  manufacturer,  but,  so  far 

he  work  is  good."  £„    "if    suS  ^KJS  p^^bfi^  Nation  goes    they  do  not  do  so 

The  report  mentioned  contains  several  con-  contract   and  day  labor  costs   of   municipal  P   in, occaslonal   Instance*  and  in  drawing 

elusions  of  interest  which  we  abstract,  but  work  in  New  England  may  we  not  assume  a"y  inclusions  we  must  deal  with  conditions 

there  is  none  of  them  which  is  more  significant  that  they  prevail  elsewhere?     Certainly  the  7    ,  fl  are'  a"d   not  as   they  might   be  or 

to  us   than  the   statements   quoted.      These  standards  of  public  work  and  of  city  manage-  °  / 

statements  are  not  based  on  general  impres-  ment  are  not  less  high  in  New  England  than  Referring  again  to  costs  the  article  in  an- 
ions but  upon  ascertained  facts;  they  do  not  in  other  sections  of  the  United  States.     But  other  pIace  says : 

express  theories  but  conditions.    It  is  because  one  is  not  limited  to  general  reasoning  for  Tt  is  seldom  that  on  any  work  of  this  kind 

this  difference  is  so  easily  overlooked  that  we  proof.     Wherever  a  careful  investigation  has  Performed  at  a  railroad  shop  all  of  the  items  of 

have  advocates  among  engineers  of  the  gen-  been  made  of  the  cost  of  day  labor  work  on  actual  cost  are  included  in  the  accounts,  and 

eral  policy  of  constructing  public  works  by  public  works  it  has  been  found  to  exceed  the  il  fl'eQuently  happens  that  such  operations  are 

day  labor  instead  of  by  contract,  and  for  this  prevailing  costs  of  contract  work.     A  dozen  reported  to  be  a  good  deal  cheaper  than  is 

reason    the   difference    deserves    emphasizing  such  records  can  be  cited  from  the  columns  of  actually  the  case  when  all  of  the  proper  charges 

frequently.  this  journal  during  the  past  two  years.  are  included  in  the  figures. 

The  assumption  of  the  engineers  who  report  These  are  the  conditions.  Strangely  enough,  We  have  quoted  these  two  paragraphs  be- 
on  the  New  Bedford  sewerage  work  that  day  they  are  not  sufficient  to  dull  the  glamour  of  cause  by  changing  the  word  '•railroad"  to 
labor  construction  is  likely  to  cost  more  than  theoretical  possibilities.  One  has  only  to  men-  "city"  they  could  be  printed  word  for  word  in 
construction  by  contract  is  based  on  a  more  tion  the  possibility  of  saving  the  contractor's  an  article  on  "The  Citv  as  a  Manufacturer." 
than  usuall"  exact  knowledge  of  facts.  In  profit  and  the  cost  of  inspection  to  get  atten-  If  these  statements  are  true  of  railways  thev 
their  work  for  the  Boston  Finance  Commis-  tion,  despite  the  often  proved  fact  that  inspec-  are  doubly  true  of  a  citv.  As  a  business  or- 
sion  these  engineers  in  1908  made  a  careful  tion  cannot  safely  be  omitted  under  any  con-  ganization  the  average  citv  is  not  managed 
investigation  of  day  labor  and  contract  work  dition  and  the  fact  that  the  contractor's  profit  with  a  tithe  of  the  skill  and  care  that  a  rail- 
costs  in  New  England  cities.  Incidentally  is  simply  the  charge  made  for  skilled  manage-  way  is.  This  may  appear  a  drastic  criticism 
tney  tound  that  the  policy  of  day  labor  con-  ment  and  the  use  of  plant  and  money  which  but  analyze  it  and  see  if  it  is  not  true  \gain 
struction  was  especially  prevalent  among  New  must  be  met  in  one  way  or  another  however  we  commend  the  article  on  '  The  Railway  as  a 
Ungland  cities.  Speaking  precisely  they  ob-  the  work  is  done.  One  might  name  in  Manufacturer"  to  any  who  believes  that  a  citv 
tamed  statements  from  about  one-half  of  the  sequence  all  the  other  advantages  claimed  for  can  economically  compete  with  the  contractor 
cities  ot  the  United  States  of  over  30,000  day  labor  and  answer  them  quite  as  conclu-  or  the  commercial  plant  as  a  builder  or  manu- 
population  as  to  the  method   generally  em-  sively.    There  is  not  a  single  reason  ordinarily  facturer. 
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CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


British  Standard  for  Reinforced  Con- 
crete Construction. 

The  proposed  standards  for  reinforced  con- 
crete construction  which  were  suggested  in 
1907  by  a  joint  committee  of  British  engineers 
and  architects  are  familiar  to  most  American 
engineers  making  reinforced  concrete  a  spe- 
cialty. These  standards  have  after  four  years 
been  revised  and  we  give  as  matter  for  record 
the  revised  document.  Among  the  bodies  rep- 
resented in  the  British  joint  committee  are  the 
Concrete  Institute,  the  Royal  Institute  of  Ar- 
chitects, the  Institute  of  Builders,  the  Ad- 
mirality,  the  War  Office,  the  London  County 
Council,  the  District  Surveyors'  Association, 
and  the  Municipal  and  County  Engineers'  As- 
sociation. It  will  be  noted  that  the  one  British 
society  most  familiar  to  American  engineers, 
the  Institution  of  Civil  Engineers,  is  not  repre- 
sented on  the  joint  committee.  As  our  con- 
temporary, Concrete  and  Constructional  Engi- 
neering, from  which  we  reprint  the  report, 
points  out,  this  omission  is  likely  to  be  consid- 
ered its  weakest  feature.  Nevertheless  this  re- 
port is  as  it  stands  the  most  authoritative  ex- 
pression which  we  have  of  the  ideas  of  British 
engineers  as  to  what  is  good  practice  in  rein- 
forced concrete  construction,  and  as  such  we 
publish  it  here  as  follows : 

Prefatory  Note. 

1.  Reinforced  concrete  is  used  so  much  in 
building  and  engineering  construction  that  a 
general  agreement  on  the  essential  require- 
ments of  good  work  is  desirable.  The  pro- 
posals which  follow  are  intended  to  embody 
these  essentials,  and  to  apply  generally  to  all 
systems  of  reinforcement. 

Good  workmanship  and  materials  are  essen- 
tial in  reinforced  concrete.  With  these  and 
good  design,  structures  of  this  kind  appear  to 
be  trustworthy.  It  is  essential  that  the  work- 
men employed  should  be  skilled  in  this  class 
of  construction.  Very  careful  superintendence 
is  required  during  the  execution  of  the  work 
in  regard  to — 

(a)  The  quality,  testing,  and  mixing  of  the 
materials. 

(b)  The  sizes  and  positions  of  the  rein- 
forcements. 

(c)  The  construction  and  removal  of  cen- 
tering. 

(d)  The  laying  of  the  material  in  place  and 
the  thorough  punning  of  the  concrete  to  in- 
sure solidity  and  freedom  from  voids. 

If  the  metal  skeleton  be  properly  coated 
with  cement,  and  the  concrete  be  solid  and 
free  from  voids,  there  is  no  reason  to  fear  de- 
cay of  the  reinforcement  in  concrete  of  suita- 
ble aggregate  and  made  with  clean  fresh 
water. 

2.  The  by-laws  regulating  building  in  this 
country  require  external  walls  to  be  in  brick, 
or  stone,  or  concrete  of  certain  specified  thick- 
nesses. In  some  places  it  is  in  the  power  of 
the  local  authorities  to  permit  a  reduced  thick- 
ness of  concrete  when  it  is  strengthened  by 
metal ;  in  other  districts  no  such  power  has 
been  retained.  We  are  of  opinion  that  all  by- 
laws should  be  so  altered  as  to  expressly  in- 
clude reinforced  concrete  among  the  recog- 
nized forms  of  construction. 

A  section  should  be  added  to  the  by-laws  de- 
claring that  when  it  is  desired  to  erect  build- 
ings in  reinforced  concrete,  complete  draw- 
ings showing  all  details  of  construction  and 
the  sizes  and  positions  of  reinforcing  bars,  a 
specification  of  the  materials  to  be  used  and 
proportions  of  the  concrete,  and  the  neces- 
sary calculations  of  strength  based  on  the 
rules  contained  in  this  report,  signed  by  the 
pel  on  or  persons  responsible  for  the  design 
and  execution  of  the  work,  shall  be  lodged 
with  the  local  authority. 

•'{.  fire  Resistance. — (a)  Floors,  walls,  and 
other   Construction!   in   steel    and  concrete 
formed  of  iikoiiiIiii  liblc  materials  prevent  the 
pM  ;id  of  lire  in  varying  de  grees  according  to 
the  composition  of  the  concrete,  the  thickness 


of  the  parts,  and  the  amount  of  cover  given  to 
the  metal. 

(b)  Experiment  and  actual  experience  of 
fires  show  that  concrete  in  which  limestone  is 
used  for  the  aggregate  is  disintegrated,  crum- 
bles, and  loses  coherence  when  subjected  to 
very  fierce  fires,  and  that  concretes  of  gravel 
or  sandstones  also  suffer,  but  in  a  rather  less 
degree.*  The  metal  reinforcement  in  such 
cases  generally  retains  the  mass  in  position, 
but  the  strength  of  the  part  is  so  much  dimin- 
ished that  it  must  be  renewed.  Concrete  in 
which  coke  breeze,  cinders,  or  slag  forms  the 
aggregate  is  only  superficially  injured,  does 
not  lose  its  strength,  and  in  general  may  be 
repaired.  Concrete  of  -broken  brick  suffers 
more  than  cinder  concrete  and  less  than  gravel 
or  stone  concrete. 

(e)  The  material  to  be  used  in  any  given 
case  should  be  governed  by  the  amount  of 
fire  resistance  required  as  well  as  by  the 
cheapness  of,  or  the  facility  of  procuring,  the 
aggregate. 

(«?)  Rigidly  attached  web  members,  loose 
stirrups,  bent-up  rods,  or  similar  means  of 
connecting  the  metal  in  the  lower  or  tension 
sides  of  beams  or  floor  slabs  (which  sides 
suffer  most  injury  in  case  of  fire)  with  the 
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upper  or  compression  sides  of  beams  or  slabs 
not  usually  injured  are  very  desirable. 

(e)  In  all  ordinary  cases  a  cover  of  y2  in. 
on  slabs  and  1  in.  on  beams  is  sufficient.  It 
is  undesirable  to  make  the  covering  thicker. 
All  angles  should  be  rounded  or  splayed  to 
prevent  spalling  off  under  heat. 

(/)  More  perfect  protection  to  the  struc- 
ture is  required  under  very  high  tempera- 
ture, and  in  the  most  severe  conditions  it  is 
desirable  to  cover  the  concrete  structure  with 
fire-resisting  plastering  which  may  be  easily 
renewed.  Columns  may  be  covered  with  coke- 
breeze,  concrete,  terra-cotta,  or  other  fire- 
resisting  facing. 

Materials. 

4.  Cement. — Only  Portland  cement  comply- 
ing with  the  requirements  of  the  specification 
adopted  by  the  British  Engineering  Standards 
committee  should  be  employed  ;  in  general  the 
slow-setting  quality  should  be  used.  Every  lot 
of  cement  delivered  should  be  tested,  and  in 
addition  the  tests  for  soundness  and  time 
of  setting,  which  can  be  made  without  ex- 
pensive apparatus,  should  be  applied  fre- 
quently during  construction.  The  cement 
should  be  delivered  on  the  work  in  bags  or 
barrels  bearing  the  maker's  name  and  the 
weight  of  the  cement  contained. 

5.  Sand. — The  sand  should  be  composed  of 
hard  grains  of  various  sizes  up  to  particles 
which  will  pass  a  J4-in.  square  mesh,  but  of 
which  at  least  75  per  cent  should  pass  %-'\n. 
square  mesh.  Fine  sand  alone  is  not  so  suit- 
able, but  the  finer  the  sand  the  greater  is  the 
quantity  of  cement  required  for  equal  strength 
of  mortar.  It  should  be  clean  and  free  from 
ligneous,  organic,  or  earthy  matter.  The 
value  of  a  sand  cannot  always  be  judged 
from  its  appearance,  and  tests  of  the  mortar 
prepared  With  the  cement  and  the  sand  pro- 
posed should  always  be  made.  Washing  sand 
does  not  always  improve  it,  as  the  liner  par- 

•Tin-  KmiilliT  Hi"'  iikki  eKiite  tile  leHM  tlio  Injury. 


tides  which  may  be  of  value  to  the  compact- 
ness and  solidity  of  the  mortar  are  carried 
away  in  the  process. 

6.  Aggregate. — The  aggregate,  consisting  of 
gravel,  hard  stone,  or  other  suitable  material,! 
in  size  as  much  as  possible  between  the  limits 
of  size  allowed  for  the  work.  In  all  cases 
material  which  passes  a  sieve  of  a  l/i-in. 
square  mesh  should  be  reckoned  as  sand.  The 
maximum  allowable  size  is  usually  54  in. 
The  maximum  limit  must  always  be  such  that 
the  aggregate  can  pass  between  the  reinforc- 
ing bars  and  between  these  and  the  centering. 
The  sand  should  be  separated  from  the  gravel 
or  broken  stone  by  screening  before  the  ma- 
terials are  measured. 

7.  Proportions  of  the  Concrete. — In  al! 
cases  the  proportions  of  the  cement,  sand,  and 
aggregate  should  be  separately  specified  in 
volumes.  The  amount  of  cement  added  to 
the  aggregate  should  be  determined  on  the 
work  by  weight.  The  weight  of  a  cubic  foot 
of  cement  for  the  purpose  of  proportioning 
the  amount  of  cement  to  be  added  may  be 
taken  at  90  lb.  As  the  strength  and  durabil- 
ity of  reinforced  concrete  structures  depend 
mostly  on  the  concrete  being  properly  pro- 
portioned, it  is  desirable  that  in  all  important 
cases  tests  should  be  made  as  described  herein 
with  the  actual  materials  that  will  be  used 
in  the  work  before  the  detailed  designs  for 
the  work  are  prepared. 

In  no  case  should  less  dry  cement  be  added 
to  the  sand  when  dry  than  will  suffice  to  fill 
its  interstices,  but  subject  to  that  the  pro- 
portions of  the  sand  and  cement  should  be 
settled  with  reference  to  the  strength  re- 
quired, and  the  volume  of  mortar  produced 
by  the  admixture  of  sand  and  cement  in  the 
proportions  arranged  should  be  ascertained.* 

The  interstices  in  the  aggregate  should  be 
measured,  and  at  least  sufficient  mortar  al- 
lowed to  each  volume  of  aggregate  to  fill  the 
interstices  and  leave  at  least  10  per  cent 
surplus. 

For  ordinary  work  a  proportion  of  one  part 
cement  to  two  parts  sand  will  be  found  to 
give  a  strong  practically  watertight  mortar, 
but  where  special  watertightness  or  strength 
is  required  the  proportion  of  cement  must 
be  increased. 

8.  Metal. — The  metal  used  should  be  steel, 
having  the  following  qualities: 

(a)  An  ultimate  strength  of  not  less  than 
60,000  lb.  per.  sq.  in. 

(b)  A  yield  point  of  not  less  than  32,000 
lb.  per  sq.  in. 

(c)  It  must  stand  bending  cold  180°  to  a 
diameter  of  the  thickness  of  pieces  tested 
without  fracture  on  outside  of  bent  portion. 

(d)  In  the  case  of  round  bars  the  elonga- 
tion should  not  be  less  than  22  per  cent,  meas- 
ured on  a  gage-length  of  eight  diameters.  In 
the  case  of  bars  over  1  in.  in  diameter  the 
elongation  may  be  measured  on  a  gage- 
length  of  four  diameters,  and  should  then  be 
not  less  than  27  per  cent. 

For  other  sectional  material  the  tensile  and 
elongation  tests  should  be  those  prescribed  in 
the  British  Standard  Specification  for  Struc- 
tural Steel.  If  hard  or  special  steel  is  used, 
it  must  be  on  the  architect's  or  engineer's  re- 
sponsibility and  to  his  specification. 

Before  use  in  the  work  the  metal  must  be 
clean  and  free  from  scale  or  loose  rust.  It 
should  not  be  oiled,  tarred,  or  painted. 

Welding  should  in  general  be  forbidden ;  if 
it  is  found  necessary,  it  should  be  at  points 
where  the  metal  is  least  stressed,  and  it  should 
never  be  allowed  without  the  special  sanction 
of  the  architect  or  engineer  responsible  for 
the  design. 

The  reinforcement  ought  to  be  placed  and 
kept  exactly  in  the  positions  marked  on  the 
drawings,  and,  apart  from  any  consideration 
of  fire  resistance,  ought  not  to  be  nearer  the 

tCoko-rtroosso,    pun    breeze,    or    boiler  ashes 
ounlit  not  to  be  used  for  reinforced  concrete.  It 
Is  advisable  not    to  use  clinker  or  slat;,  unless 
(lie  materlul  Is  selected  with  Rreat  cure, 
should  be  clean  and  preferably  angular,  varied 
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iurface  of  the  concrete  at  any  point  than  1 
n.  in  beams  and  pillars  and  %-in.  in  floor 
labs  or  other  thin  structures. 

♦For  convenience  on  small  works  the  follow- 
ng  figures  may  be  taken  as  a  guide,  and  are 
•robably  approximately  correct  for  medium 
ilicious  sand: 

'arts  cmt.  Parts  Sand.  Parts  Mortar. 


1 

+ 

Vz 

1.20 

1 

+ 

1 

1.50 

1 

+ 

1% 

1.90 

1 

+ 

2 

2.35 

1 

+ 

2i/2 

2.70 

1 

+ 

3 

3.00 

9.  Mixing:  General. — In  all  cases  the  con- 
:rete  should  be  mixed  in  small  batches  and  in 
iccurate  proportions,  and  should  be  laid  as 
apidly  as  possible.  No  concrete  which  has 
legun  to  set  should  be  used. 

Hand-mixing. — When  the  materials  are 
nixed  by  hand  they  are  to  be  turned  over  dry 
ind  thoroughly  mixed  on  a  clean  platform  un- 
il  the  color  of  the  cement  is  uniformly  dis- 
ributed  over  the  aggregate. 

Machine-mixing. — Whenever  practicable,  the 
:oncrete  should  be  mixed  by  machinery. 

10.  Laying. — The  thickness  of  loose  concrete 
hat  is  to  be  punned  should  not  xceed  3  in. 
lefore  punning,  especially  in  the  vicinity  of 
he  reinforcing  metal.  Special  care  is  to  be 
aken  to  ensure  perfect  contact  between  the 
:oncrete  and  the  reinforcement,  and  the  pump- 
ng  to  be  continued  till  the  concrete  is  thor- 
mghly  consolidated.  Each  section  of  con- 
:reting  should  be  as  far  as  possible  completed 
n  one  operation  ;*  when  this  is  impracticable, 
md  work  has  to  be  recommenced  on  a  re- 
entry laid  surface,  it  is  necessary  to  wet  the 
iurface;  and  where  it  has  hardened  it  must  be 
lacked  off,  swept  clean,  and  covered  with  a 
ayer  of  cement  mortar  Yz  in.  thick,  com- 
)osed  of  equal  parts  of  cement  and  sand. 
Work  should  not  be  carried  on  when  the  tem- 
)erature  is  below  34°  Fahr.  The  concrete 
vhen  laid  should  be  protected  from  the  action 
)f  frost,  and  shielded  against  too  rapid  dry- 
ng  from  exposure  to  the  sun's  rays  or  winds, 
md  kept  well  wetted.  All  shaking  and  jarring 
nust  be  avoided  after  setting  has  begun.  The 
:ffici  ency  of  the  structure  depends  chiefly  on 
:he  care  with  which  the  laying  is  done. 

Water. — The  amount  of  water  to  be  added 
iepends  on  the  temperature  at  the  time  of 
nixing,  the  materials,  and  the  state  of  these, 
ind  other  factors,  and  no  recommendation  has 
:herefore  been  made.  Sea-water  should  not 
:>e  used. 

11.  Centering  or  Casing. — The  centering 
must  be  of  such  dimensions  and  so  construct- 
ed, as  to  remain  rigid  and  unyielding  during 
the  laying  and  punning  of  the  concrete.  It 
must  be  so  arranged  as  to  permit  of  easing 
ind  removal  without  jarring  the  concrete.  Pro- 
vision should  be  made  wherever  practicable 
for  splaying  or  rounding  the  angles  of  the 
:oncrete.  Timber  when  used  for  centering 
may  be  advantageously  limewashed  before  the 
concrete  is  deposited. 

12.  Striking  of  Centres. — The  time  during 
which  the  centres  should  remain  up  depends 
on  various  circumstances,  such  as  the  dimen- 
sions or  thickness  of  the  parts  of  the  work, 
the  amount  of  water  used  in  mixing,  the 
state  of  the  weather  during  laying  and  set- 
ting, etc.,  and  must  be  left  to  the  judgment  of 
the  person  responsible  for  the  work.  The 
casing  for  columns,  for  the  sides  of  beams, 
and  for  the  soffits  of  floor  slabs  not  more 
than  4  ft.  span  must  not  be  removed  under 
eight  days ;  soffits  of  beams  and  of  floors  of 
greater  span  should  remain  up  for  at  least  14 
days,  and  for  large  span  arches  for  at  least 
28  days.  The  centering  of  floors  in  buildings, 
which  are  not  loaded  for  some  time  after  the 
removal  of  same  may  be  removed  in  a  short 
time ;  the  centering  for  structures  which  are 
to  be  used  as  soon  as  completed  must  remain 
in  place  much  longer.  If  frost  occurs  during 
setting,  the  time  should  be  increased  by  the 
duration  of  the  frost. 

13.  Testing.— Before  the  detailed  designs 
for  an  important  work  are  prepared,  and  dur- 
ing the  execution  of  such  a  work,  test  pieces 
of  concrete  should  be  made  from  the  cement, 
sand,  and  aggregate  to  be  used  in  the  work, 

*In  particular  the  full  thickness  of  floor  slab 


pieces  should  be  either  cubes  of  not  less  than 
4  in.  each  way,  or  cylinders  not  less  than  6 
in.  diameter,  and  of  a  length  not  less  than  the 
diameter.  They  should  be  prepared  in  moulds, 
and  punned  as  described  for  the  work.  Not 
mixed  in  the  proportions  specified.  These 
should  be  laid  in  one  operation, 
less  than  four  cubes  or  cylinders  should  be 
used  for  each  test,  which  should  be  made  28 
days  after  moulding.  The  pieces  should  be 
tested  by  compression,  the  load  being  slowly 
and  uniformly  applied.  The  average  of  the 
results  should  be  taken  as  the  strength  of  the 
concrete  for  the  purposes  of  calculation,  and 
in  the  case  of  concrete  made  in  proportions  of 
1  cement,  2  sand,  4  hard  stone,  the  strength 
should  not  be  less  than  1,800  lb.  per  sq.  in. 
Such  a  concrete  should  develop  a  strength  of 
2,400  lbs.  at  90  days. 

Loading  tests  on  the  structure  itself  should 
not  be  made  until  at  least  two  months  have 
elapsed  since  the  laying  of  the  concrete.  The 
test  load  should  not  exceed  one  and  a  half 
times  the  accidental  load.  Consideration  must 
also  be  given  to  the  action  of  the  adjoining 
parts  of  the  structure  in  cases  of  partial  load- 
ing. In  no  case  should  any  test  load  be  al- 
lowed which  would  cause  the  stress  in  any 
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Fig.  2. 

part  of  the  reinforcement  to  exceed  two-thirds 
of  that  at  which  the  steel  reaches  its  elastic 
limit. 

Methods  of  Calculation. 

DATA. 

1.  Loads. — In  designing  any  structure  there 
must  be  taken  into  account : 

(a)    The  weight  of  the  structure. 
(£>)    Any  other  permanent  load,  such  as 
flooring,  plaster,  etc. 

(c)  The  accidental  or  superimposed  load. 

(d)  In  some  cases  also  an  allowance  for 
vibration  and  shock. 

Of  all  probable  distributions  of  the  load 
that  is  to  be  assumed  in  calculation  which  will 
cause  the  greatest  straining  action. 

(i)  The  weight  of  the  concrete  and  steel 
structure  may  be  taken  at  150  lbs.  per  cu.  ft. 

(ii)  In  structures  subjected  to  very  vary- 
ing loads  and  more  or  less  vibration  and  shock, 
as,  for  instance,  the  floors  of  public  halls,  fac- 
tories, or  workshops,  the  allowance  for  shock 
may  be  taken  equal  to  half  the  accidental  load. 
In  structures  subjected  to  considerable  vibra- 
tion and  shock,  such  as  floors  carrying  ma- 
chinery, the  roofs  of  vaults  under  passage 
ways  and  courtyards,  the  allowance  for  shock 
may  be  taken  equal  to  the  accidental  load. 

(Hi)  In  the  case  of  columns  or  piers  in 
buildings  which  support  three  or  more  floors, 
the  load  at  different  levels  may  be  estimated 
in  this  way.  For  the  part  of  the  roof  or  top 
floor  supported,  the  full  accidental  load  as- 
sumed for  the  floor  and  roof  is  to  be  taken. 
For  the  next  floor  below  the  top  floor  10  per 
cent  less  than  the  accidental  load  assumed  for 
that  floor.  For  the  next  floor  20  per  cent 
less,  and  so  on  to  the  floor  at  which  the  re- 
duction amounts  to  50  per  cent  of  the  assumed 
load  on  the  floor.  For  all  lower  floors  the 
accidental  load  on  the  columns  may  be  taken 
at  50  per  cent  of  the  loads  assumed  in  cal- 
culating those  floors.* 

BEAMS. 

2.  Spans. — These  may  be  taken  as  follows : 
For  beams,  the  distance  from  center  to  center 

♦In  the  case  of  many  warehouses  and  build- 
ings containing  heavy  machines  it  is  desirable 
and  not  to  make  any  reduction  of  the  actual 
loads. 


of  bearings ;  for  slabs  supported  at  the  ends, 
the  clear  span  +  the  thickness  of  slab ;  for 
slabs  continuous  over  more  than  one  span,  the 
distance  from  center  to  center  of  beams. 

3.  Bending  Moments. — The  bending  mo- 
ments must  be  calculated  on  ordinary  statical 
principles,  and  the  beams  or  slabs  designed 
and  reinforced  to  resist  these  moments.  In 
the  case  of  beams  or  slabs  continuous  over 
several  spans  or  fixed  at  the  ends,  it  is  in 
general  sufficiently  accurate  to  assume  that  the 
moment  of  inertia  of  the  section  has  a  con- 
stant value. 

Where  the  maximum  bending  moments  in 
beams  or  floor  slabs  continuous  over  three  or 
more  equal  spans  and  under  uniformly  dis- 
tributed loads  are  not  determined  by  exact 
calculation,  the  bending  moments  should  not 
w? 

be  taken  less  than   + — at  the  center  of  the 
12 

wP 

span  and  —  —  at  the  intermediate  supports. 
12 

When  the  spans  are  of  unequal  lengths, 
when  the  beam  or  slab  is  continuous  over 
two  spans  only,  or  when  the  loads  are  not 
uniformly  distributed,  more  exact  calculations 
should  be  made. 

If  the  bending  moments  are  calculated  by 
the  ordinary  theory  of  continuous  beams,  it 
should  be  remembered  that  the  supports  are 
usually  assumed  level,  and  if  this  is  not  the 
case,  or  the  supports  sink  out  of  level,  the 
bending  moments  are  altered. 

4.  Stresses. — The  internal  stresses  are  de- 
termined, as  in  the  case  of  a  homogeneous 
beam,  on  these  approximate  assumptions : 

(a)  The  coefficient  of  elasticity  in  com- 
pression of  stone  or  gravel  concrete,  not  weak- 
er than  1:2:4,  is  treated  as  constant,  and 
taken  at  one-fifteenth  of  the  coefficient  of  elas- 
ticity of  steel. 

Lb.  per  sq.  in. 
Coefficient  for  concrete  =  Bc  =  2,000,000 
Coefficient  for  steel        =  Es  =  30,000,000 


It  follows  that  at  any  given  distance  from 
the  neutral  axis,  the  stress  per  sq.  in.  on  steel 
will  be  fifteen  times  as  great  as  on  concrete. 

(b)  The  resistance  of  concrete  to  tension 
is  neglected,  and  the  steel  reinforcement  is 
assumed  to  carry  all  the  tension. 

(c)  The  stress  on  the  steel  reinforcement 
is  taken  as  uniform  on  a  cross-section,  and 
that  on  the  concrete  as  uniformly  varying.  In 
the  case  of  steel  of  large  section  it  may  be 
necessary  to  consider  the  stress  as  varying 
across  the  section. 

5.  Working  Stresses. — If  the  concrete  is  of 
such  a  quality  that  its  crushing  strength  is 
1,800  lb.  per  sq.  in.  after  28  days  as  determined 
from  the  test  cubes  made  in  accordance  with 
Clause  13,  and  if  the  steel  has  a  tenacity  of 
not  less  than  60,000  lb.  per  sq.  in.,  the  fol- 
lowing stresses  may  be  allowed : 

Lbs.  per 
sq.  in. 

Concrete  in  compression  in  beams  sub- 
jected to  bending   600 

Concrete  in  columns  under  simple  com- 
pression   600 

Concrete  in  shear  in  beams   60 

Adhesion  *  or  grip  of  concrete  to  metal..  100 

Steel  in  tension   16,000 

Steel  in  compression — 

15  times  the  stress  in  the  surrounding 
concrete. 

Steel  in  shear   12,000 

When  the  proportions  of  the  concrete  differ 
from  those  stated  above,  the  stress  allowed  in 
compression  on  the  concrete  may  be  taken  at 
one-third  the  crushing  stress  of  the  cubes  at 
28  days  as  determined  above. 

If  stronger  steel  is  used,  the  allowable  ten- 
sile stress  may  be  taken  at  one-half  the  stress 
at  the  yield  point  of  the  steel,  but  in  no  case 
should  it  exceed  20,000  lb.  per  sq.  in. 

Beams  with  Single  Reinforcement: 

Beams  with  single  reinforcement  can  be  di- 
vided into  three  classes : 

(a)  Beams  of  T  form  in  which  the  neutral 
axis  falls  outside  the  slab. 

(b)  Beams  of  T  form  in  which  the  neutral 
axis  falls  within  the  slab. 

(c)  Rectangular  beams. 

The  equations  found  for  (a)  are  general 


200 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  8j 


equations,  from  which  the  equations  for  (b) 
and  (c)  may  be  deduced. 

In  the  calculation  of  all  beams,  the  area  upon 
which  the  ratio  of  tensile  reinforcement  is 
taken  is  considered  as  a  rectangle  of  breadth 
equal  to  the  greatest  breadth  of  the  beam  and 
of  depth  equal  to  the  greatest  effective  depth 
of  the  beam. 

In  designing  beams  where  the  rib  is  mono- 
lithic with  a  slab,  the  beam  may  be  considered 
to  be  of  T  form.  The  slab  must  first  be  cal- 
culated and  designed  having  its  own  reinforc- 
ing bars  transverse  to  the  rib.  The  whole  of 
the  slab  cannot  in  general  be  considered  to 
form  part  of  the  upper  flange  of  the  T  beams. 
The  width,  b,  of  the  upper  flange  may  be  as- 
sumed to  be  not  greater  than  one-third  the 
span  of  the  beams,  or  more  than  three-fourths 
of  the  distance  from  center  to  center  of  the 
reinforcing  ribs  or  more  than  fifteen  times  the 
thickness  of  slab.  The  width  b  of  the  rib 
should  not  be  less  than  one-sixth  of  the  width 
b,  of  the  flange. 

(a)  Beams  of  T  section  where  the  neutral 
axis  falls  outside  the  slab. 

In  this  case  the  small  compression  in  the  rib 
between  the  underside  of  the  slab  and  the 
neutral  axis  may  be  neglected.  In  a  homo- 
geneous beam  the  stresses  are  proportional  to 
the  distances  from  the  neutral  axis.  In  a  dis- 
crete beam,  such  as  a  beam  of  concrete  and 
steel,  on  account  of  the  greater  rigidity  of 
steel,  at  a  given  distance  from  the  neutral  axis 
the  stress  in  the  steel  will  be  m  times  as  great 
as  in  concrete. 

Hence : 

mc  tud  rii 


t         d(i  —  ttt)       i  —  fii 
c  n, 

t        m(i  —  n-J 
The  mean  compressive  stress  in  the  flange  is 
and  the  total  compression  is 
c       2n  —  ds 
bds  —  .  — . 

H 

The  area  of  reinforcement  At  =  rbd  and  the 
total  tension  is 

trbd 

Equating  total  compression  and  total  tension 
c      2n  —  ds 

bd*  —  .  =  trbd 

„ 

c  2rn, 


t  (2nl—s,)s, 

c 

Equating  these  two  values  for  — 

t 

n,  2rn, 


m(l—fii)      (2n, — s,)s, 
+  2mr 

2(s,  +  mr)  ' 
The  value  of  the  lever  arm  is 
d.      Sn  —  2d* 

d  

3        2n  —  d. 
The  compressive  resistance  moment  of  the 
beam  is 

rV  +  kmrs?  —  12mrs,  +  12,nr) 

Rc  =  cbdd.   

6(s?  +  2mr) 
The  tensile  resistance  moment  is 

(s,3  +  kmrs*  —  12tnrsi+  12mr) 

Rt  =  /W   . 

6m(2  —  s,) 

To  obtain  stresses  in  the  concrete  and  steel 
equal  to  f  and  I  respectively,  r  must  have  a 
value 

2mcs,  —  mcs? —  ts,* 


2ml 

When  r  exceeds  the  value  given  by  this  equa- 
tion, the  equation  lo  R<  must  be  used  in  de- 
termining the  moment  of  resistance.  When 
r  is  less  than  the  above  value  the  equation  to 
l<>  must  be  used. 

The  following  equation  gives  the  value  for  r, 
which  causes  the  neutral  axis  to  be  at  the  un- 
derside of  the  slab : 


im  ( t  —  s,) 


(b)  When  the  neutral  axis  falls  within  the 
slab,  or  is  at  the  bottom  edge  of  the  slab,  the 
equation  for  values  of  ti\,  Rc,  and  Rt  can  be 
simplified,  and  become 

n  =  V  (ni'r  +  2mr)  — mr. 
To  obtain  stresses  in  the  concrete  and  steel 
equal  to  c  and  t  respectively 
mc~ 

r  must  equal   

2t(mc  +  t) 

(c)  For  rectangular  beams  not  of  T  form, 
the  equations  given  for  T  beams  under  (b) 
apply. 

The  ratio  of  reinforcement  may  be  taken  on 
any  other  suitable  sectional  area  if  the  form- 
ulas are  modified  in  accordance. 
Slabs   Supported   or   Fixed   on   More  Than 
Two  Sides. 

It  does  not  appear  that  there  is  either  a  sat- 
isfactory theory  or  trustworthy  experiments 
from  which  the  strength  of  rectangular  slabs 
supported  or  fixed  on  all  four  edges  can  be 
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determined  [Appendices  to  the  report  give  a 
statement  of  some  rules  which  have  been  used 
in  determining  the  strength  of  slabs.] 

Shear  Reinforcement. 

It  is  always  desirable  to  provide  reinforce- 
ment to  resist  the  shearing  and  diagonal  ten- 
sion stresses  in  reinforced  concrete  beams.  The 
diagonal  tension  stresses  depend  on  the  verti- 
cal and  horizontal  shear,  and  also  on  the  longi- 
tundinal  tension  at  the  point  considered.  As 
the  longitudinal  tension  in  the  concrete  at  any 
given  point  is  very  uncertain,  the  amount  and 
direction  of  the  diagonal  tension  cannot  be  ex- 
actly determined. 

It  is  the  general  practice  to  determine  the 
necessary  reinforcement  by  taking  the  verti- 
cal and  horizontal  shearing  only  into  consid- 
eration. 

The  following  equations  may  be  used  to  de- 
termine the  necessary  resistance  to  shearing, 

When  S,  the  total  shear  in  lb.  at  a  vertical 
section,  does  not  exceed  tiOba,  no  shear  rein- 
forcement is  required  ' 

When  S  exceeds  iio/><j,  vertical  .shear  mem- 
bers may  be  provided  to  take  the  excess  and 
proportioned  by  the  following  rule: 
At .  s> .  a 

 =  S  —  60ba 

P 

(S  —  806a)  P 

A.  =  ; 

a  s> 

where  st  is  the  unit  resistance  of  the  steel 
to  shearing,  and  /•  is  the  pilch,  or  distance 
apart  of  the  vertical  shear  members  or  groups 
of  shear  members,  of  area  A«. 


In  the  case  of  T  beams  should  be  sub- 
stituted for  b. 

In  important  cases,  when  extra  security  is 
required,  the  resistance  of  the  concrete  to 
shear,  represented  by  60ba,  should  be  disre- 
garded. 

When  the  shear  members  are  inclined  at  an 
angle  of  about  45°  to  the  horizontal,  the  area 

1 1 

A<  may  be  decreased  in  the  proportion  of   1 

V2 

These  equations,  though  based  on  somewhat 
uncertain  assumptions,  give  reasonable  results. 
But  experience  shows  that : 

(a)  In  general,  floor  slabs  require  no  spe-H 
cial  reinforcement  against  shearing,  and  that 
the  bending  up  of  alternate  bars  near  the  end 
is  sufficient. 

(fr)  In  beams,  especially  in  T  beams,  shear- 
ing reinforcement  should  be  provided  at  dis- 
tances apart  not  exceeding  the  depth  of  the 
beam. 

(c)  It  is  desirable  to  bend  up  one  or  morej 
of  the  bars  of  the  tension  reinforcement  near 
the  supports.  When  bent  at  an  angle  of  about 
45°  the  effect  of  this  may  be  taken  into  ac- 
count in  the  manner  set  out  above ;  when  bent 
at  a  small  angle  to  the  horizontal  the  effect  is 
very  indeterminate.  ■■ 

(d)  As  the  resistance  of  the  shear  mem4 
bers  to  the  pull  depends  on  the  adhesion  and 
the  anchorage  at  the  ends,  it  is  desirable  to 
use  bars  of  small  diameter,  and  to  anchor  the 
stirrups  at  both  their  ends.  In  all  cases  the 
stirrups  must  be  taken  well  beyond  the  center 
of  compression. 

Pillars  and  Pieces  Under  Direct  Trust. 

DEFINITION. 

The  length  is  to  be  measured  between  lat- 
eral supports  (neglecting  ordinary  bracketing). 

The  effective  diameter  of  a  pillar  means 
the  least  width  and  should  be  measured  to  the 
outside  of  the  outermost  vertical  reinforce- 
ment. 

The  effective  area  of  a  pillar  means  the 
area  contained  by  the  outermost  lateral  rein- 
forcement, and  should  be  measured  to  the 
outside  of  the  outermost  vertical  reinforce- 
ment. 

Loading  and  Length  of  Pillars : 

If  the  load  is  strictly  axial  the  stress  is  uni-, 
form  on  all  cross-sections. 

Lateral  bending  of  the  pillar  as  a  whole  is 
not  to  be  feared,  provided : 

(a)  That  the  ratio  of  length  to  least  oum 
side  diameter  does  not  exceed  18. 

(b)  That  the  stress  on  the  concrete  doesi 
not  exceed  the  permissible  working  stress  for 
the  Tiven  pillar. 

(Y)    That  the  load  be  central. 
(d)    That  the  pillar  be  laterally  supported 
at  the  top  and  base. 

CONSTRUCTION. 

Lateral  reinforcement  properly  disposed 
raises  the  ultimate  strength  and  increases  the 

Bt  —  B2 

to  be  

a  I 

security  against  sudden  failure,  by  preventing 

the  lateral  expansion  of  the  concrete  and  the 
sudden  disruption  of  the  pillar. 

Practical  considerations  lead  to  the  addi* 
tion  of  longitudinal  bars,  and  the  formation  of 
an  enveloping  network  of  steel. 

The  total  cross-sectional  area  of  the  vertical 
reinforcement  should  never  be  less  than  0.8 
per  cent  of  the  area  of  the  hooped  core. 

There  should  be  at  least  six  vertical  bars 
when  curvilinear  laterals  are  used,  and  four 
for  square  pillars  having  rectilinear  laterals. 

In  the  ease  of  rectangular  pillars  in  which 
the  ratio  between  the  greater  and  the  lesser 
width  (measured  to  the  outside  of  the  vertical 
bars)  exceeds  one  and  a  half  the  cross-section 
of  the  pillars  should  be  .subdivided  by  cross- 
ins;  and  the  number  of  vertical  bars  should 
be  such  that  the  distance  between  the  vertical 
bars  along  the  longer  side  of  the  rectangle 
should  not  exceed  the  distance  between  the 
bars  along  the  shorter  side  of  the  rectangle. 

The  most  efficient  disposition  of  the  lateral 
reinforcement  would  appear  to  be  in  the  torm 
of  a  cylindrical  helix,  the  pitch  or  distance 
between  the  coils  being  small  enough  to  resist 
the  lateral  expansion  of  the  concrete. 

♦The   vn  I  lie   of  S|>   Ih  shown   In   the  appeildlK 
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Jointed  circular  hoops  as  ordinarily  made 
re  apparently  not  quite  so  efficient. 

Rectilinear  ties  are  still  less  adapted  to  re- 
ist  the  lateral  or  radial  expansion  of  a  highly 
tressed  core. 

The  volume  of  curvilinear  laterals  should 
ever  be  less  than  0.5  per  $cent  of  the  volume 
f  hooped  core. 

The  diameter  of  rectilinear  laterals  should 
ot  be  less  than  three-sixteenth  of  an  inch. 

STRENGTH. 

The  amount  of  the  increase  of  strength  in 
ooped  pillars  depends  upon : 

1.  The  form  of  hooping  (whether  curvi- 
near  or  rectilinear,  etc.). 

2.  The  spacing  or  distance  between  the 
oops. 

3.  The  quantity  of  hooping  relative  to  the 
uantity  of  concrete  in  the  core  of  the  pillar. 

4.  The  quality  of  the  concrete. 
Consequently  the  increase  of  strength  may 

e  shown  to  be  equal  to  the  product  of  the 
Dur  factors  (u.  f.  s.  r). 

p  — the  ultimate  compressive  stress  on  con- 
crete not  hooped  (per  unit  of  area). 

/  =  a  form  factor  or  constant  which  will 
vary  according  to  whether  the  hooping 
is  curvilinear  or  rectilinear,  etc. 

s  =  Spacing  factor  or  constant  which  will 
vary  with  the  pitch  of  the  laterals. 

rh  =  Volume  of  hooped  reinforcement  in  cu- 
bic inches. 

V— Volume  of  hooped  core  in  cubic  inches. 
r  =  Vt>/V  =  the  ratio  of  volumes — i.  e.,  the 
ratio  of  the  volume  of  helical  or  hori- 
zontal reinforcement  to  the  volume  of 
hooped  core. 
The  ultimate  compressive  stress  on  concrete 
ot  hooped  being  =  u,  and  the   increase  of 
:rength  clue  to  hooping  being 
u.  f.  s.  r. 

le  total  resistance  of  the  hooped  material  per 
nit  of  area  will  then  be 

=  m  +  u.f.s.r. 
=  tt[l  +f.s.r.]. 
Let  cp  =  the  working  compressive  stress  on 
prism  of  concrete  (not  hooped)  =  Wtu. 
Wf==:the  working  factor  =  cv/u. 
Then  the  safe  compressive  stress  on  the 
ooped  core  —  c,  where 

c     Wntfi  +f.o.s.r.] 
=  cp[l+/.j:r.']. 
The  values  of  f,  s  and  their  product  may 
e  obtained  from  the  following  table: 


P.  &  bD  i>0  O 

1  s     -SpS,     s  « 

°  £      2zo      2  3 

£  S.  a  ^ 

w        oa  to  > 

telical    1  0.2d  32  32 

telical    1  0.3d  24  24 

telical    1  0.4d  16  13 

ircular    hoops   0.75  0.2d  32  24 

ircular    hoops   0.75  3.3d  24  18 

ircular    hoops   0.75  0.4d  16  12 

lectilinear    0.5  0.2d  32  16 

;estilinear    0.5  0.3d  24  12 

rectilinear    0.5  0.4d  16  S 

rectilinear    0.5  0.5d  8  4 

tectilinear    0  5  0.6d  0  0 

Let  p  =  the  pitch  of  the  laterals  in  inches 
[t.  c..  the  axial  spacing  of  the  lat- 
erals]. 

d  =  the  effective  diameter  of  the  hooped 
core  in  inches. 
The  spacing  factor  should  not  be  taken  at 
lore  than  32,  even  if  p  is  less  than  -2d,  but  in- 
:rmediate  values  of  the  spacing  factor  may 
e  obtained  from  the  equation, 
P 

s  =  48  —  80  — 
d 

It  will  be  seen  from  the  above  table  that 
ie  advantage  of  hooping  disappears  with  an 
lcrease  in  the  spacing  of  the  laterals,  irre- 
Jective  of  the  volume  of  hooping  or  the  value 
f  r. 

Before  the  safe  stress  on  the  hooped  core 
in  be  obtained  it  will  be  necessary  to  give 
alues  to  Wf  and  u.  A  table  for  this  purpose 
ill  be  found  below. 

The  value  of  the  working  compressive  stress 


on  the  concrete  of  the  hooped  core  having 
been  obtained,  the  maximum  permissible  pres- 
sure or  load  may  be  obtained  from  the  equa- 
tion : 

P  —  c[A  +  (m  —  I) Ay],  where 
A  =  the  effective  area  of  the  pillar. 
E» 

m  —  —  —  modular  ratio, 
Ec 

Ay  =  Area  of  vertical  reinforcement. 
P  =  total  safe  pressure  on  pillar. 

WORKING  STRESSES. 

A  safety  factor  of  4  at  90  days  is  recom- 
mended for  all  pillars. 

The  following  table  of  working  stresses  is 
suitable  if  good  materials  are  used,  and  is 
based  on  the  assumption  that  test  cubes  have 
at  least  the  strength  given  at  the  periods 
stated  : 

TABLE  SHOWING  THE  VALUE  OF  u  AND 
C  „  FOR  PILLARS. 


■a 

1/1 


1 :2  :4 
l:iy2:3 
1:1  :2 


V<n**  to 

s°°c 

aj  .  *- 
o  -y  <» 

-  =2 

in  ot-  u 

■a   « o 

£vho>* 

610 
810 
1,220 


«  ■ 
o  ra 


o-g  - 

w  c  .  * 


1.800 
2.100 
2,700 


2.400 
2,800 
3,600 


600 

700 
900 


It  is  assumed  that  the  tests  of  the  strength 
of  the  concrete  are  made  on  unrammed  cubes 
and  of  the  same  consistency  as  the  concrete 
used  on  the  work.* 

LIMITATIONS  OF  STRESS  ON  PILLARS. 

The  following  limits  of  stress  should  be  ob- 
served in  pillars  : 

(a)  The  stress  on  the  metal  reinforcement 
(i.  e.,  the  value  of  m.  c.)  should  not  exceed 
0.5  of  the  yield  point  of  the  metal. 

(b)  Whatever  the  percentage  of  lateral 
reinforcement  the  working  stress  on  the  con- 
crete of  pillars  should  not  exceed  (0.34  +  0.32 
/)  u  where 

f  =  form  factor. 

u  =  ultimate  crushing  resistance  of  the  con- 
crete. 

Form  Value  of 

Form  of  Laterals.           Factor.  (0.34  +  0.42  f)  u. 

Rectilinear                               0.5  0.5  u 

Independent  circular  hoops  0.75  0.58  u 

Helical                                   1.00  0.66  u 

If  these  limits  are  adopted,  the  working 
stress  on  hooped  concrete  will  always  fall 
within  the  "limit  of  continued  endurance"  for 
plain  concrete. 

Pillars  "Eccentrically  Loaded. 
If  a  pillar  initially  straight  is  loaded  eccen- 
trically, as  when  a  beam  rests  on  a  bracket 
attached  to  the  pillar,  it  may  be  regarded  as 
fixed  at  the  base  and  free  at  the  loaded  end. 
Then  it  must  bend  in  the  plane  passing 
through  the  load,  the  deflection  at  the  top  be- 
ing da.  Let  e  be  the  eccentricity  of  the  load 
measured  from  the  center  of  the  pillar  when 
straight.  Then  the  bending  moment  at  the 
base  of  the  pillar  is  V/  (da-re).  But  it  is 
known  that  da  will  be  small  compared  with  e, 
provided  that  W  is  small  compared  with 
2EI//2,  and  this  will  be  the  case  in  such  con- 
ditions as  are  likely  to  occur  in  designing  con- 
crete pillars.  Then  the  bending  moment  may 
be  taken  as  We,  and  the  extreme  "fiber"  stress 
at  the  edge  of  the  base  of  the  pillar,  treating 
it  as  homogeneous,  will  be 

(  1  e 
/  =  W-  -±  — 

I  A  Sin 

very  nearly,  where  A  is  the  whole  section  of 
the  pillar  and  Sm  the  section  modulus  relative- 
ly to  an  axis  through  the  center  of  gravity  and 
at  right  angles  to  the  plane  of  bending. 

In  dealing  with  reinforced  pillars  which  are 
not  homogeneous,  it  is  convenient  to  substi- 
tute for  the  actual  section  of  the  pillar  what 
may  be  termed  the  equivalent  section,  or  sec- 

*The  limit  of  2,400  lbs.  per  sq.  in.  given  in  the 
previous  report  of  the  Committee  was  adopted 
on  the  assumption  that  the  cubes  would  be 
rammed  with  iron  rammers  under  laboratory 
conditions. 


tioii  of  concrete  equivalent  in  resistance  to  the 
actual  pillar.     If  A  is  the  effective  area  of 
section  of  the  pillar  ( including  the  area  of  re- 
inforcement), and  Av  is  the  area  of  vertical 
reinforcement,  then  the  equivalent  section  is 
A.  =  A+  (;»—  l)Av. 
If  d  is  the  depth  of  the  section  in  the  plane 
of  bending,  the  Inertia  moment  relatively  to 
the  neutral  axis  can  be  expressed  in  the  form. 
I  =  n  Ad2, 

and  the  section  modulus  in  the  form  Sm  = 
2nAd.    (See  Appendix  V.  of  the  report). 

It  is  desirable  in  pillars  that  there  should 
be  no  tension,  and  generally  when  the  vertical 
load  is  considerable  there  is  none.  Cases  in- 
which  the  eccentricity  is  so  great  that  there 
is  tension  must  be  treated  by  the  methods 
applicable  to  beams  if  it  is  made  a  condition 
that  the  steel  carries  all  the  tension.  In  the 
following  cases  it  is  assumed  that  there  is  no 
tension. 

Case  I. — Pillar  of  Circular  Section,  Rein- 
forcements Symmetrical  and  Equidistant  from 
the  Neutral  Axis. — Let  m  be  the  modular  ratio 
=  E«/E,  A  the  effective  cross-section  of  the 
column  in  square  inches,  Av  the  area  of  verti- 
cal reinforcement  in  square  inches,  d  the  diam- 
eter of  the  pillar,  dy  the  distance  between  the 
vertical  reinforcing  bars  perpendicular  to  the 
neutral'  axis.    Then  the  equivalent  section  is 

Ae  =  A  +  (m  —  l)Av, 
and  the  section  modulus  is  (Appendix  V.  of 
the  report). 

dy2 

Sm  =  VsAd  +  y2  (wi  —  1)  Av  . 

d 

The  stress  at  the  edges  of  the  section  can 
then  be  calculated  by  the  general  equation 

11      e  ) 

/=w  -±  — 

'A  Sm) 

where  c  is  the  eccentricity  of  the  load  in  inches 
and  W  the  weight  or  load  in  lb.  The  greater 
value  of  stress  must  not  exceed  the  safe 
stress  stated  above. 

Case  II. — Rectangular  Section  with  Rein- 
forcement Symmetrical  and  Equi-distant  from 
the  Neutral  Axis. — Using  the  same  notation  as 
in  the  last  case,  d  being  now  the  depth  of 
the  section  in  the  plane  of  bending,  the  section 
modulus  is  (Appendix  V.  of  the  report). 

dy2 

Sm  +  yGAd  +  y2(m  —  1)  Av  

d 

and  the  stresses  are  given  by  the  same  equa- 
tion as  in  the  previous  case. 

Case  III. — Column  of  Circular  Section  with 
Reinforcing  Bars  Arranged  in  a  Circle. — 
Using  the  same  notation  as  in  Case  L,  In  be- 
ing the  diameter  of  the  circle  of  reinforcing 
bars,  the  section  modulus  is  (Appendix  V.) 

dy2 

Sm  =  VsAd  +  Vi  (m  —  1)  Av  — 

d 

and  the  stresses  are  given  by  the  same  equa- 
tion as  in  Case  I, 

(c)    Long  Pillars  Axially  Loaded. 

For  pillars  more  than  18  diameters  in  length 
there  is  risk  of  lateral  buckling  of  the  pillar 
as  a  whole.  The  strength  of  such  pillars  would 
be  best  calculated  by  Gordon's  formula,  but 
there  are  no  experiments  on  long  pillars  by 
which  to  test  the  values  of  the  constants  for 
a  concrete  or  concrete  and  steel  pillar.  There 
does  not  seem,  however,  to  be  any  probability 
of  serious  error  if  the  total  load  is  reduced 
in  a  proportion  inferred  from  Gordon's  form- 
ula to  allow  for  the  risk  of  buckling  . 

Let,  as  before,  A  =  the  area  of  the  column 
in  inches;  Av  =  the  area  of  vertical  reinforce- 
ment. Then  Ae  =  A  +  (m  —  1 )  Av  is  the 
equivalent  section.  Let  N  be  the  numerical 
constant  in  the  equation  I  =  NArf*  (Appendix 
V.),  and  d  the  least  diameter  of  the  pillar. 

Then  for  a  pillar  fixed  in  direction  at  both 
ends  Gordon's  formula  is 

VV  1  1 


Am 


1  +■ 


1  +  C5 


C,Nrf= 

so  that  the  pillar  will  carry  less  than  a  short 
column  of  the  same  dimensions  in  the  ratio  of 
1  +  C2  to  1,  or,  in  other  words,  the  column 
will  be  safe  if  calculated  as  a  short  column. 
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not  for  the  actual  weight  or  pressure  P,  but 
for  a  weight  or  pressure  =  (1  +  C2)W. 

The  constant  Ci  has  not  been  determined 
experimentally  for  reinforced  long  columns. 
But  its  probable  value  is 
4t2Ec 

Ci=  

u 

where  u  is  the  ultimate  crushing  stress.  Put- 
ting Ec  =  2,000,000  and  u  =  2,500,  then  G  = 
32,000.  Looking  at  the  well-understood  uncer- 
tainty of  the  rules  for  long  columns,  very  ex- 
act calculation  is  useless.  Some  values  of  N 
for  ordinary  types  of  column  are  given  in  Ap- 
pendix V.  Taking  these  values,  the  follow- 
ing are  the  values  of  1  +  C2: 

VALUES  OF  1  +  C2. 

Case  II. 


I 

d 

20 
25 
30 


Case  I. 

N=0.098 

1.13 
1.20 
1.29 


N=0.075 

1.17 
1.26 
1.38 


Case  III. 

N=0.0646 

1.19 
1.30 
1.44 


The  differences  of  1  +  C2  for  considerable 
differences  of  N  are  not  very  great.  In  any 
case  N  can  be  found  by  the  method  in  the 
Appendix  with  little  trouble. 

In  the  case  of  columns  fixed  at  one  end 
and  rounded  or  unfixed  at  the  other,  2C2  must 
be  substituted  for  C2.  If  the  column  is 
rounded  at  both  ends,  4G>  must  be  substituted 
for  C. 

Key  to  the  Notation. 

The  notation  is  built  up  on  the  principle  of 
an  index. 

The  significant  words  in  any  term  are  ab- 
breviated down  to  their  initial  letter,  and  there 
are  no  exceptions. 

Capital  letters  indicate  moments,  areas,  vol- 
umes, total  forces,  total  loads,  ratios,  and  con- 
stants, etc. 

Small  letters  indicate  intensity  of  forces,  in- 
tensity of  loads,  and  intensity  of  stresses,  lineal 
dimensions  (lengths,  distances,  etc.),  ratios, 
and  constants,  etc. 

Dashed  letters  indicate  ratios,  such  as  aL  d 
Mi,  etc.,  where  the  a,  c,  and  n  indicate  the 
numerators  in  the  respective  ratios.  The  dash 
itself  is  mnemonic  and  is  an  abbreviation  of 
that  longer  dash  which  indicates  division  or 
ratio. 

Subscript  letters  are  only  used  where  one 
letter  is  insufficient;  and  the  subscript  letters 
themselves  are  the  initial  or  distinctive  letters 
of  the  qualifying  words. 

Greek  letters  indicate  ratios  and  constants. 
They  are  sparingly  used  and  are  subject  to 
the  "initial  letter"  principle. 

The  symbols  below  are  arranged  in  alpha- 
betical order  for  facility  of  reference. 

Standard  Notation. 

In  Pillars. 

A  =  the  effective  area  of  the  pillar  (see  def- 
inition on  page  15). 
A«  =  Area  equivalent  to  some  given  area  or 
area  of  an  equivalent  section  or  equiva- 
lent area. 

Ai  =  cross-sectional  area  of  a  vertical  or  diag- 


onal shear  member,  or  group  of  shear 
members,  in  the  length  p,  where  p  = 
pitch  of  stirrups. 
At  =  Area  of  tensile  reinforcement  (in  square 
inches). 

At  — Area  of  vertical  or  longitudinal  rein- 
forcement in  square  inches. 
a  =  arm  of  resting  moment  or  lever  arm  (in 
inches). 

a  — Arm  ratio  =  a'd  •'•  aid  —  a. 
B  —  Bending  moment  of  the  external  loads 

and  reactions  (in  pound  inches). 
BiB2  =  Bending  moments  at  consecutive  cross- 
sections. 

Generally  b  =  breadth. 
In  Tee  Beams. 
b  —  breadth  of  flange  of  beam  (in  inches). 
br  =  breadth  of  rib  of  T  beam  (in  inches). 
CiC2C2  =  a  series  of  constants. 
In  Beams. 

c  =  compressive  stress  on  the  compressed  edge 

of  the  concrete  (in  lb.  per  sq.  in.). 
In  Pillars. 

c  —  working  compressive  stress  on  the  con- 
crete of  the  hooped  core. 
cp  =  the  working  compressive  stress  on  a 
prism  of  concrete  (not  hooped)  or  the 
working  compressive  stress  of  plain  con- 
crete. 

Co.  =  compressive  stress  on  concrete    at  the 

underside  of  the  slab  (in  tee)  beams. 
c,=  c/t  —  the  ratio  of  c  to  t. 
In  Circular  Sections. 

Generally  d  =  diameter. 
In  Rectangular  Sections. 

Generally  d  —  depth. 
In  Pillars. 

d  =  the   diameter   of    the   hooped   core  in 

inches. 
In  Beams. 

d  =  effective  depth  of  the  beam  (in  inches). 
dc  =  depth  or  distance  of  the  centre  of  com- 
pression from  the  compressed  edge. 
da  —deflection. 

ds'=total  depth  of  the  slab  (in  inches). 
In  Pillars. 

df  —  distance  between  the  centres  of  vertical 
bars  measured  perpendicular  to  the 
neutral  axis. 

Ec  =  Elastic  modulus  of  concrete  (in  lb.  per 
sq.  in.). 

Es  =  Elastic  modulus  of  steel  (in  lb.  per  sq. 
in-). 

e  =  eccentricity  of  the  load  measured  from 

the  center  of  the  pillar  (in  inches). 
In  Beams. 

/=  extreme  fibre  stress — i.  e.,  stress  at  the  ex- 
treme "fibre"  of  any  members  under 
transverse  load. 

In  Pillars. 
/  =  a  form  factor  or    onstant  which  will 
vary  according  to  whether  the  hooping  is 
curvilinear  or  rectilinear,  etc. 
I  =  Inertia  moment  of  a  member. 

Ic  =  Inertia  moment  of  concrete  only. 

1 s  =  Inertia  moment  of  steel  only. 

In  =  Inertia  moment  on  axis  xx  when  neces- 
sary. 


Iyy  =  Inertia  moment  on  axis  yy  when  neces- 
sary. 

/  =  length  of  a  pillar  or  effective  length  of 
span  of  beam  or  slab. 
m  =  modular  ratio  —  E>,  Ec. 
N  =  a  numerical  coefficient. 
n  —  neutral  axis  depth — i.e.,  depth  of  neutral 
axis  from  the  extreme  compressed  edge 
(in  inches). 

n,=n/d  =  the  neutral  axis  ratio  •'•  n,  d  =«. 
N2N3N4  =  a  series  of  numerical  co-efficients. 
P  =  total  safe  pressure. 
In  Pillars. 

/>  =  the  pitch  of  the  laterals  in  inches  (i.e.,  the 
axial  spacing  of  the  laterals). 

In  Shear  Formulae. 
p  =  pitch  of  distance  apart  (center  to  center) 
of  the  shear  members  or  groups  of  shear 
members  (measured  horizontally). 
w  =  peripheral  ratio  or  the  ratio  of  the  cir- 
cumference of  a  circle  to  its  diameter. 

Rc  =  Compressive  Resistance  moment  =  Re- 
sistance moment  of  the  beam  in  terms 
of  the  compressive  stress  (in  lb.  in. 
units. 

Rt  =  Tensile  Resistance  moment  or  Resistance 
moment  in  terms  of  the  tensile  stress 
(in  lb.  in.). 

In  Beams. 

r  =  Kilbd  —  ratio  of  area  of  tensile  reinforce- 
ment to  the  area  bd. 
In  Pillars. 

r=Vu/V  =  the  ratio  of  volumes — i.e.,  the 
ratio  of  the  volume  of  helical  or  hori- 
zontal reinforcement  to  the  volume  of 
hooped  core. 

In  Beams. 

S  =  the  total  shear  in  lb.  at  a  vertical  sec- 
tion. 

Sw  =  the  section  modulus. 
In  Pillars. 

j  =  Spacing  factor  or  constant  which  will  vary 

with  the  pitch  of  the  laterals. 
In  Beams. 

s ==  intensity  of  the  shearing  stress  on  con- 
crete in  lb.  per  sq.  in. 

ss=  shearing  stress  on  the  steel  (in  units  of 
force  per  unit  of  area). 

s,  =  ds/d  —  the  slab  depth  ratio. 

T  =  Total  tension  in  the  steel  (in  lb.). 

TiT2  =  Total  tensile    forces    at  consecutive 
cross-sections. 
t  — tensile  .stress  on  the  steel  (in  lb.  per  sq. 
in.). 

U  =  Total  ultimate  breaking  load  on  any  mem- 
ber.   [Compare  W  =  Working  load.] 
u  —  intensity  of  ultimate  crushing  resistance 
of  plain  concrete  per  unit  of  area  or  ul- 
timate compressive  stress  on  prisms  of 
concrete  not  hooped. 
In  Pillars. 

V  =  Volume  of  hooped  core  in  cu.  in. 
Vh  =  Volume  of  hooping  reinforcement  in  cu. 
in. 

W  =  total  working  load  or  weight  on  any 
member. 

Wf  =  the  working  factor  =  cp/u  =  the  recipro- 
cal of  the  safety  factor. 
w  =  weight  or  load  per  unit  of  length  of  span. 
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Methods  of  Estimating  Costs  of  Ma- 
chinery and  Buildings  Required 
for  Poverty  Gulch  Mine.* 

It  is  necessary  to  design  a  surface  plant 
that  will  hoist  200  tons  of  ore  daily  from 
a  depth  of  1,000  ft. 

The  following  is  a  well-known  rule  used 
in  selecting  electric  hoists:  L  =  pull  on  rope 
at  drum  with  load  at  bottom  of  shaft  in 
pounds  =  weight  of  ore  +  rope  +  skip ;  R  = 

•AliHtrH'tfd  from  a  report  covering  work 
in  '  '.rniill!  In  il,  r>nil  fill  tire  work  to  lie  ilonn,  on 
I'overly  fjuli  h  CIhIioh  In  '"olornilo,  by  C.  W. 
Hi  ruli  rnon,  putillHln  il  In  "MItiph  ami  MlnernlH." 
Sir  Kiiffl'iPprlriK  r'oritriiellriK.  .June  21,  1011,  pane 
70H.  for  M'IIiOiIh  iiriri  Cunt  of  Surface  InvoHtl- 
Katlon*  on  mum  property.  AIho  July  12,  1911, 
piilfp  MHhoiln    nml    CohIji    of    I  nilPi'Krounil 

\~.x<  ii  v;i I  Ion  ;iml  <  Vinr  t  ruction  In  1'roMpecl Inn  a 
Mining  Property. 


rope  speed  of  hoisting  in  feet  per  minute ; 
H.  P.  =  L  X  R  -r-  28,000. 

Lupton,  Parr,  and  Perkins,  on  electric 
hoisting  for  haulage  on  inclines  add  5  per 
cent,  for  friction. 

In  this  case,  L  =  skip,  1,300  lbs.,  ore,  1  ton, 
2,000  lbs,;  1,000  ft.  of  %-in.  rope,  880  lbs. 
total,  4,180  lbs. 

L  on  22°  42'  slope  =  4,180  X  .385  =  1,(510 
lbs.  +  friction,  161  lbs.;  total,  L=  1,771  lbs. 

If  200  tons  are  to  be  hoisted  per  day  of 
Hi  hrs.  in  a  1-ton  skip,  there  would  he  one 
trip  every  16  X  60  ■+■  200  =  4.8  minutes.  In 
this  case  it  was  decided  to  use  a  single  drum 
hoist.  Allowing  Vfc  minute  fur  delays  at  the 
bottom  of  the  shaft  and  'j  minute  at  the 
dumping  device,  there  remains  3.8  niin.  to 
hoist  and  return  or  1.!'  min.  for  hoisting 
,1000     1.9  =  626  ft.,  or  say  600  ft.  per  min. 


The  electrical  H.  P.  necessary  for  this  speed 
L  X  R       1,771  X  600 
is  =  =  37  H.  P. 

28,000  28,000 

The  specifications  for  the  hoist  would  be 
37  H.  P.,  2,710  lbs.  per  load.  450  ft.  per 
minute  rope  speed,  36  in.  diameter  drum;  17 
in.  drum  face,  capacity  of  drum  2,800  ft.  of 
%-in.  rope ;  weight  with  single  drum,  8,750 
lbs.  These  specifications  give  2,710  X  450  -+- 
28,000  =  43.6  11.  P. 

This  hoist  can  he  used  by  getting  the 
proper  motor  for  the  hoist,  the  change  in 
speed  depending  upon  the  build  of  the  motor. 

With  the  proper  motor,  this  hoist  can  be  run 
at  a  speed  of  (iOO  ft.  per  minute,  and  with  a 
load  of  1,771  lbs.,  the  h.  p.  in  either  case  be- 
ing nearly  the  same,  the  advantage  being  that 
i be  hoist  is  6.6  h.  p.  more  than  necessary. 
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The  cost,  f.  o.  b.  Cripple  Creek  at  carload 
rate  is  $48.15;  total  cost  of  hoist,  $54.15. 

In  hauling  on  an  incline  the  motor  should 
be  in  excess  of  the  maximum  pull  required  by 
45  per  cent  to  overcome  a  20  per  cent  fric- 
tion of  gearing  and  25  per  cent  for  starting. 
The  h.  p.  of  the  motor  for  this  hoist  should 
be  37  X  1.45  =  53.7  h.  p.  The  cost,  f.  o.  b. 
Cripple  Creek,  $402.85. 

For  haulage  use  6  strands  of  seven  wires 
Lang  lap  rope,  as  haulage  has  to  take  more 
wear  and  does  not  need  to  be  so  flexible. 
Lang  lay  ropes  stretch  less  and  are  smoother. 

The  strength  of  rope  required  is  as  fol- 
lows: Weight  of  skip,  1,300  lbs.,  and  of  ore 
2,000  lbs.;  total,  3,300  lbs.  Resolved  on  in- 
cline, 3,300  lbs.  X  .385  =  1,270.5.  Doubling 
this  figure  for  shock  =  2,541  lbs.;  friction,  10 
per  cent.,  127  lbs. ;  weight  of  rope  880  lbs. ; 
total,  3,548  lbs.  Total  possible  stress,  4.39  tons, 
haulage  rope,  6  strands  of  seven  wires,  is  ap- 
proximately, in  tons  of  2,000  lbs.,  9.3  tons.  The 
allowable  working  strain  is  3,920  lbs.,  and  it 
cost  14  cts  per  ft.,  less  30  per  cent. 

The  cost  of  1,500  ft.  at  Denver  is  $147. 
plus  freight  to  Cripple  Creek  on  1320  lbs.,  is 
$155.58. 


sq.  ft.,  which  is  equal  to  a  wind  velocity  of 
nearly  80  mi.  per  hr.,  and  represents  a  hurri- 
cane. 

The  main  timbers  of  the  head-frame  are 
8X8  in.,  and  are  braced  by  6  X  8  in.  stuff. 
The  details  of  the  head-frame  ore  bins,  and 
ore  house  are  shown  in  Fig.  1. 

The  ore  bin  proper  is  designed  for  a  ca- 
pacity of  360  tons,  and  also  designed  to  with- 
stand the  weight  of  the  head-frame  and  the 
stresses  of  hoisting.  The  capacity  is  figured 
on  a  basis  of  200  tons  hoisted  per  day,  of 
which  57  per  cent  (114  tons)  is  to  be  shipped 
in  40-ton  cars,  or  120  tons  daily,  and  the  ca- 
pacity for  3  days  reserve  is  360  tons.  The 
ore  bin  proper  is  15  ft.  5  in.  wide  by  50  ft. 
long,  the  main  support  being  10  X  10  in.  tim- 
bers. There  are  3  ore  chutes  designed  to  load 
at  one  time  1%  cars  at  their  quarter  points. 
The  chutes  are  designed  also  to  load  into  box 
cars  or  gondolas. 

The  ore  house  includes  the  ore  bin,  head- 
frame,  sorting  tables,  tripper  (belt  conveyor), 
grizzlies,  tanks  for  settling  washed  fines,  and 
also  may  include  the  trestle  or  approach  from 
the  shaft  to  the  ore  bin,  with  dumping  device, 
and  grizzlies  for  fines. 


The  skip  is  designed  to  hold  1  ton,  or  21.5 
cu.  ft.  of  Cripple  Creek  ore.  It  is  made  of  %- 
in.  steel  and  is  2.5  ft.  wide,  2.5  ft.  high,  and 
average  of  4  ft.  long  (3  and  5),  capacity  25 
cu.  ft.,  the  additional  capacity  being  for  safe 
loading.  The  track  gage  is  33%  ins.,  wheels 
12  ins.  diameter,  front  wheels  3  ins.,  and  back 
wheels  6-in.  tread.  The  axles  are  bolted  to 
the  bottom  of  the  skip,  which  is  of  the  type 
generally  used  on  long  inclines. 

A  1911  catalog  gives  skip  No.  1,  capacity,  25 
cu.  ft.;  thickness  of  steel  in  box,  M  in.; 
weight,  approximate,  1,300  lbs.  This  is  quoted 
at  $125,  with  $15  extra  for  a  water  valve.  It 
is  built  of  Swedish  iron  and  steel  plate,  and 
the  wheels  are  of  best  chilled  iron.  The  cost 
of  the  two  skips  purchased  is  $298.20,  of  which 
$18.20  is  freight. 

Information  from  a  manager  in  Cripple 
Creek  gives  the  fact  that  one  stoping  drill 
will  break  down  8  tons  of  ore.  This  is  also 
checked  by  the  report  of  the  Portland  com- 
pany, showing  29  machines  stoping,  and  an 
average  for  the  year  of  230  tons  a  day.  Based 
on  this  practice  200  tons  of  ore  will  need  25 
machines  and  a  good  safe  margin  is  12  addi- 
tional machines  on  development  work.    It  is 


Head  House  for  Poverty  Gulch  Mines. 


The  minimum  size  sheave  is  48x%-in. 
(rope) — 36  ins.  diameter.  Its  price  with  ball 
and  socket  boxes,  $45  plus  freight  on  430  lbs. 
—$47.80. 

The  head  frame  (4  posts)  is  to  be  placed  on 
the  top  of  the  ore  bin.  Though  the  skip  and 
weight  of  ore  is  to  be  regularly  sustained  by 
the  head  frame,  it  is  designed  to  withstand  the 
stress  of  a  2-ton  skip  and  contents.  The  cal- 
culations are  as  follows : 

Live  load  stresses  (2-ton  skip)  2000  lbs. ; 
ore,  4000  lbs.  Total,  6000  lbs.  Resolved  on 
22°  42'  incline,  6000  X  .385  =  2310  lbs.  (For 
stock)  2310  X  12  =  4620  lbs.;  rope  880  lbs.; 
friction,  231  lbs.;  total,  5731  lbs. 

This  force  of  5,731  lbs.  pulling  equally  on 
rope  to  skip  (22°  42')  and  on  drum  of  "hoist 
(at  45°)  gives  a  resultant  of  6,410.  2.5/?  — 
2.5X6,410 

4.33,r  =  0.     x  =  =  3,700   lbs.,  and 

4.33 

R —  x — 2,710    lbs.     These    stresses  divided 

x 

over  two  sides  of  head-frame,  — =  1,850  lbs.: 

2 

R-x 

 =  1,355  lbs. 

2 

Dead  load  stresses  include:  Weight  of 
sheave  +  bearings,  430  lbs.;  platform  and 
sheave  supports  on  top  of  head-frame,  1,040 
lbs. ;  weight  of  roof  and  galvanized  iron  sid- 
ing, 1,016  lbs.;  dead  load  =  2,486  lbs.  This 
dead  load  divided  by  4  gives  621  lbs.  as  the 
load  supported  on  each  post  of  head-frame. 

In  making  allowance  for  wind  pressure, 
wind  loads  are  figured  at  30  lbs.  pressure  per 


SPECIFICATIONS    AND    COST    OF  ORE 
HOUSE. 

Timber,  99,117  bd.  ft.,  at  $20  per  M  $1,982.34 

Wrought  iron,  2,636.53  lbs.,  at  3V4  cts.  lb.  85.69 
Steel,  1,699.79  lbs.,  at  $2.90  per  112  lbs..  44.00 

Bolts,  522. 83  lbs.,  at  9  cts.,  55%  off   21.17 

Washers  (maileable  iron),  24  1-in.,  $9.00 

per  100  pes   2.16 

Washers  (malleable  iron),  22  lV4-in.,  $20 

per  100  pes   4.40 

Washers  (malleable  iron)t  378  %-in.,  $2 

per  100  pes   7.56 

Washers    (malleable    iron),    214  %-in., 

$4.50  per  100  pes   9.63 

Washers  (wrought  iron),  112  %-in.,  .092 

cts.  per  lb   .36 

Washers   (angle),    268   %-in.,   $4.50  per 

100  pes   12.06 

Cement,  50  bbls.  at  $2.00,  14  cu.  yds.  sand 

at  75  cts.,  28  cu.  yds.  broken  stone  at 

$1.00    138.50 

Lag  screws,  36  %x4  in.,  $4.00  per  100   1.44 

Lag  screws,  144  %x3  in.,  $3.48  per  100...  5.01 
Iron  wood  screws,  148  2%  ins.  long,  at 

1.3  cts   1.90 

Pulleys  (hollow  steel),  six  3  ins.  long,  at 

95  cts  5  70 

Chain,  3/16-in." '  (wt '  per  100  ft'.,'  50  lbs'.')', 

52.5  lbs.,  at  8  cts   4.20 

Gates,  10  rack  and  pinion,  24x36  in.,  at 

$24    240.00 

Grizzlies,    458.75    sq.    ft.    %-in.  screen 

opening,  size  %x%x2  in.,  at  $2.30  per 

sq.  ft   1,055.16 

Sheave  and  bearings   47. SO 

3  tanks,  each  12  ft.  high  by  10  ft.  diame- 
ter,  capacity  205   bbls.,   weight  2, ISO 

lbs.,  at  $85.40    256.20 

Pipe,  100  ft.  standard  water  pipe,  6  ins. 
diameter;  weight  IS. 76  lbs.  per  foot, 
price  $1.88  per  foot   1SS.00 

4  valves,  straightway,  6-in.  diameter,  at 

$30    120.00 

Corrugated  iron,   No.   28.    8.104   sq.  ft. 

(8.104+10  per  cent),  8,904  sq.  ft,  wt. 

per  100  sq.  ft.  69  lbs.,  8,151  lbs.  at  17 

cts.  per  lb   1,045.67 

Freight,  about  40,000  lbs.  at  carload  rate, 

55  cts.  per  100  lbs   220.00 


Total   $5,498.94 


estimated  that  25  air-hammer  drills  take  25 
cu.  ft.  of  air  each,  at  sea  level.  The  multipli- 
cation factor  for  25  drills  at  10,000  ft.  altitude 
at  23.7 ;  hence,  23.7  X  25  =  592.5  cu.  ft.  per 
minute.  Twelve  2%-in.  piston  drills  at  air 
presure  of  90  lbs.  at  drill  take  80  per  cent  of 
catalog  figures  or  67.2  cu.  ft.  each.  The  mul- 
tiplication factor  at  10,000  ft.  elevation  is  12.1, 
which  gives  813  cu.  ft.  of  air  per  minute  or 
for  both  hammer  and  piston  drills  a  total  of 
1405.5  cu.  ft.  of  air  per  minute.  Allowing  5 
per  cent  for  leakage  brings  the  requirements 
to  1,480  cu.  ft.  per  min.  Assuming  an  effi- 
ciency of  80  per  cent  the  requirements  amount 
to  1,850  cu.  ft.  of  air  per  minute. 

The  size  of  a  2-stage  belt-driven  compressor 
weighing  50,000  lbs.,  for  altitudes  of  10,000 
ft,  will  be  found  by  consulting  catalogs  to 
have  about  the  following  dimensions : 


Air  cylinder   28x17  Ins. 

Stroke    24  ins. 

Revolutions  per  min   125 

Piston  displacement,  cu.  ft.  per  rev....  17.2 
Hp.  required  100  lbs.  air   380 


This  gives  an  excess  of  16.2  per  cent  in 
capacity  and  the  revolutions  per  minute  can 
be  increased  to  150,  giving  an  additional  ca- 
pacity above  requirements  of  39.5  per  cent,  a 
total  reserve  for  future  of  55.7  per  cent.  The 
cost  f.  o.  b.  Cripple  Creek,  $5,620. 

Assuming  that  20  h.  p.  is  required  for  100 
cu.  ft.  of  free  air  per  min.,  20  X  18.5  =  370 
h.  p. 

For  this  compressor  a  380  h.  p.  motor  weigh- 
ing 45,000  lbs.,  completely  boxed,  is  advised. 
This  would  cost,  f.  o.  b.  Cripple  Creek, 
$3,477.50.  The  motor  is  to  be  3-phase,  60- 
cycle,  410  volts,  at  720  revolutions  per  min. 
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As  a  service  main  1,660  ft.  of  4-in.  air  pipe, 
weighing  88  lbs.  per  100  ft.  and  costing  $182.34, 
was  decided  upon,  bringing  the  cost  of  the 
air  installation  to  the  following : 

Compressor   $5,620.00 

Motor    3,477.50 

*>ipe    182.34 

Total   $9,279.84 

All  buildings,  except  powder  house,  which 
has  brick  walls  and  corrugated  iron  roof,  are 
of  ordinary  balloon  frame  with  corrugated- 
iron  siding  and  roofing.  The  cost  of  surface 
buildings  summed  up  is  as  follows : 


COST  OF  SURFACE  BUILDINGS. 

Ore  house   $5,498.94 

Cost    of    construction  at 

$8.50  per  M.  bd.  ft   842.00  $  6,340.94 

40  ft.xlo   ft.,   600   cu.  ft. 

erected,  at  15  cts.  per 

cu.    ft   90.00 

20x20,  400  cu.  ft.,  at  10  cts.  40.00 
17x50,    850    cu.    ft.,  total 

cost,  erected  at  15  cts. 

per  cu.  ft   127.50 

Shafts,  pulleys 

and  equipment 

of  machine 

shop   $1,000.00 

One  Bradford  en- 
gine  lathe,  14,- 

500  lbs   800.00 

Machine    tools   500.00 

1     power  driven 

forge    100.00 

1  10  hp.  Westing- 


house  induction 

motor    150.00 

1  Leyner  drill 
sharpener,  wt. 
1,494    lbs   1,000.00 

1  complete  black- 
smith outfit,  wt. 

f     500  lbs   40.00 

|  1  extra  anvil,  100 
lbs.,  solid  wro't, 
L    at  15  cts   15.00  3,605.00 

Timber  shed  115x10,  1,150 
cu.  ft.,  at  4  cts.  per  cu. 
ft   46.00 

1  D.  E.  W.  timber  framing 
machine,  shipping  wt., 
6,500  lbs   1,500.00 


15  hp.  induction  motor. . 
Main  office  and  superin- 
tendent's   office.  80x15, 
_1,500  cu.  ft.,  at  15  cts...  225.00 
Assay    office,    20x15  ma- 
terials  :   2,000.00 

500.00 


390.00 


3,732.50 


225.00  1,771.00 


2,725.00 
90.00 


100.00 


(.Furniture  office   

7.  Store  house,  60x10,  600  cu. 

ft.,  at  15  cts  

8.  Powder     house,  10x10, 

brick,  erected   

2  water  tanks,  each  hold- 
ing   10,544    gals.,  wt., 
each  3,000  lbs.,  each  $195 
1,500   ft.    of  4-in.  supply 
pipe  from  citv  reservoir, 
wt.    10.60    per    ft.  (15,- 
900  lbs.),  at  $1.08  per  ft.  1,620.00  2,010.00 
Freight  on  all  materials  bought 
in  Denver,  about  80,000  lbs., 
at  55  cts   440.00 


Total   $17,339.44 


ELECTRIC  INSTALLATION. 

Surface. — One  53-.h.  p.  induction  motor  for 
hoist;  one  80-h.  p.  induction  motor  for  de- 
velopment compressor;  one  30-h.  p.  induction 
motor  for  compressor  for  final  work;  one  10- 
h.  p.  induction  motor  for  machine  shop ;  one 

15-  h.  p.  induction  motor  for  timber  mill. 
One  16-candlepower  for  every  100  sq.  ft.  in 

all  buildings,  except  offices.    In  offices,  two 

16-  c.  p.  for  every  100  sq.  ft.  and  localized 
near  desks. 

Hoist  house,  6  and  6  localized   12 

Blacksmith  and  machine  shop,   8  and 

6  localized    14 

Electric  station  house    2 

Timber  yard  and  shed,  12  and  6  localized  18 

Offices,  30  and  10  localized...    40 

Store  house,  6   6 

Powder  house    1 

Sorting  house    10  103 

Underground. — One  150-h.  p.  induction  mo- 
tor for  large  pump. 

Incandescent  lights  at  ore  chutes   24 

For  two  stations    4 

In  cross-cuts    12 

For  two  loading  stations   4 

For  shaft   ■   60 

For  pump  stations    4  10S 

Total  incandescent  lights   211 

Allowing  55  watts  power  for  each  16-c.  p. 
lamp  energy  consumed,  11.6  k.  w.,  1,100  ft. 
No.  0  B.  &  S.  three-conductor  cable  to  carry 
current  to  pump,  477  lbs.  1,500  No.  0000  B.  & 
S.  three-conductor  cable  for  lights,  900  lbs. 
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Methods  for  the  Examination  of  Bitu- 
minous Road  Materials. 

The  desirability  of  the  general  adoption  of 
standard  methods  of  examining  bituminous 
road  material  has  been  recognized  for  a  num- 
ber of  years.  The  U.  S.  Office  of  Public 
Roads  has  given  considerable  attention  to  this 
matter,  and  has  recently  issued  a  bulletin,  con- 
taining complete  description  of  the  methods 
of  examination  for  this  class  of  materials  as 
employed  at  present  by  that  office.  This  bul- 
letin should  prove  of  great  value  to  both 
chemists  and  engineers  interested  in  modern 
road  construction  and,  moreover,  should  ma- 
terially further  the  general  adoption  of  stand- 
ard methods  of  examination.  The  primary 
object  of  the  bulletin  is  to  give  a  description 
of  the  methods  now  in  use  in  the  U.  S.  Office 
of  Public  Roads  in  such  form  that  any  intel- 
ligent person  may,  with  a  little  practice  and  the 
proper  equipment,  make  such  examinations. 
The  bulletin  was  prepared  by  Mr.  Prevost 
Hubbard,  Chemist  of  the  Office  of  Public 
Roads,  and  Mr.  Charles  S.  Reave,  Assistant 
Chemist  of  the  Office,  and  from  it  we  have 
taken  the  matter  that  follows: 
Classification  of  Bituminous  Road  Ma- 
terials. 

For  the  purpose  of  examination  bituminous 
road  materials  may  be  classified  under  the  fol- 
lowing headings : 

1.  Petroleums  and  petroleum  products,  includ- 
ing residual  petroleums,  fluxes,  oil -asphalts,  and 
fluxed  or  cut-back  oil  asphalts. 

2.  Malthas. 

3.  Asphalts  arid  other  solid  native  bitumens, 
and  asphaltlc  cements  produced  by  fluxing  them. 

4.  Tars  and  tar  products. 

6.  Mixtures  of  tar  with  petroleum  or  asphalt 
products,  bituminous  emulsions,  and  factitious 
asphalts. 

6.  Bituminous  aggregates,  including  rock  as- 
phalts or  bituminous  rocks,  bituminous  concrete 
and  Mpha.lt  or  other  bituminous  topping. 

Scheme  of  Examination. 

All  petroleum,  maltha,  and  solid  native  bitu- 
men products  are  subjects  to  the  following 
tests : 

.Specific  gravity. 

Volatilization  at  l«:i"  ('. 

Minimi  o  soluble  In  carbon  dlsulphlde. 

Hltiiiii<-n  Insoluble  In  hi;  It.  paraffin  naph 
tha. 

Fixed  carbon. 

Of  these  types  the  very  fluid  and  sometimes 
the  more  viscous  products  may  be  subjected 
to  the  viscosity,  flash,  and  burning-point  de- 
terminations. Very  viscous  materials,  too  soft 
for  the  penetration  test,  are  subjected  to  the 


float  test,  and  semi-solid  and  solid  products 
to  the  penetration  test.  If  the  material  is  hard 
at  ordinary  temperatures,  a  melting-point  de- 
termination may  also  prove  of  value.  Some- 
times two  or  more  of  the  above-mentioned 
tests,  depending  upon  the  character  of  the  ma- 
terial and  the  use  to  which  it  is  to  be  put,  may 
be  made  to  advantage  on  a  single  material. 
When  for  any  reason  it  is  suspected  that  the 
material  under  examination  has  been  over- 
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r 


Fig.  1— Hydrometer  Method  of  Determining 
Specific  Gravity. 

heated  and  possibly  cracked  during  process  of 
manufacture,  or  prepared  from  a  solid  native 
indurated  bitumen,  the  determination  of  bitu- 
men insoluble  in  carbon  tetrachloride  may  be 
made.  The  paraffin  scale  determination  is 
made  on  those  materials  wheh  are  to  be  identi- 
fied as  being  partly  composed  of  heavy  paraffin 
hydrocarbons.  The  residue  obtained  from  the 
volatilization  test  is  usually  subjected  to  either 
the  float  or  penetration  test,  and  in  addition 
it  may  be  subjected  to  any  or  all  of  the  above 
described  tests  as  occasion  may  require. 

Tar  and  tar  products  are  subjected  to  the 
following  tests : 

Spi  '  Iflc  irravlty. 
I  HhMIIui  ion 

Mtumi'ii  soluble  In  rurlion  dlHiilphlde. 


In  addition,  the  viscosity  test  may  be  em- 
ployed for  fluid  products  and  it  is  highly  de- 
sirable that  the  float  test  be  made  on  all  of  the 
viscous  and  semisolid  tar  products.  The  more 
or  less  solid  refined  tars  or  tar  pitches  are  also 
subjected  to  the  melting-point  determination. 

Emulsions,  mixtures  of  tar  with  petroleum 
or  asphalt  products,  and  factitious  asphalts  can 
not  be  satisfactorily  examined  according  to  any  J 
one  predetermined  scheme,  and  at  the  present 
time  this  matter  must  be  left  to  the  judgment 
and  experience  of  the  analyst.  Practically  all 
of  the'  methods  described  in  this  bulletin  are, 
however,  applicable  to  such  materials,  and  for 
a  given  material  those  methods  should  be  se-i 
lected  which  will  give  the  most  information 
concerning  its  character  and  suitability  for  the 
specific  use  for  which  it  is  intended. 

Bituminous  aggregates  are  first  of  all  ex-1 
amined  for  the  percentage  of  bitumen  soluble 
in  carbon  disulphide.  If  the  amount  is  in  ex- 
cess of  5  per  cent,  an  extraction  is  then  made 
on  a  large  sample  and  the  recovered  bitumen 
is  examined  according  to  one  of  the  above- 
mentioned  schemes  if  it  can  be  identified,  or, 
if  not,  it  is  subjected  to  those  tests  which  are 
of  most  value  as  suggested  under  mixed  tar 
and  oil  or  asphalt  products,  and  factitious  as- 
phalts. The  extracted  mineral  aggregate  is 
usually  qualitatively  graded  and,  if  it  is  to  be 
used  or  has  been  used  as  an  integral  part  of 
the  road  proper,  its  nercentage  of  voids  is  also 
determined. 

Specific  Gravity  Determination. 

HYDROMETER    METHOD    (USED    FOR    THIN  FLUID 
BITUMENS). 

Equipment. — The  equipment  used  in  the  hy- 
drometer method  is  as  follows  : 

1  hydrometer  jar  approximately  :l."i  cm.  long  and 
5  cm.  in  diameter.    (Fig.  1-a.) 

1    1  -  pint   till  cup,  seamless   type.     (Fig.  1-b.) 

I  enamel-wart  dish  approximately  2  Ins.  deep 
and  9  Ins.  In  diameter.    I  Fig  1-c.) 

1  chemical  thermometer  reading  from  10'  C. 
to  110°  C.    (Fig.  1-d.) 

1  set  of  hydrometers  those  with  a  double  seal* 
.it  l.Vii"  C.  U't'"  F.I,  one  tor  Haunie  and  one 
for  a  direct  specific  gravity  reading  to  the 
third  decimal  place  are  used  h\  the  Office  of 
Public  Roads.     (Klg.  1-e.) 

I  hydrometer  reading  from  0.SO0  to  0.000  speci- 
fic gravity. 

I  hydrometer  leading  from  O.'.lilO  to  1.000  speci- 
fic gravity. 

1  hydrometer  rending  from  1.000  to  1.200  speci- 
fic gravity. 

I  hydrometer  reading  from  l.L'OO  to  1,100  -peel- 
He  gravity. 

Method. —  The  specific  gravity  of  thin  fluid 
bituminous  mad   materials  is    determined  at 
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K  C.  as  compared  with  water  at  that  tem- 
srature.  This  may  be  done  with  the  above- 
tentioned  apparatus  by  first  pouring  a  suffi- 
ent  quantity  of  the  material  into  the  tin  cup, 
hich  is  then  placed  in  the  large  dish  con- 
tining  cold  or  warm  water  as  occasion  may 
;quire.    The  material  in  the  cup  should  be 


11 
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ig.  2 — Office  of  Public  Roads  Pycnometer 
(Hubbard  Type). 

irred  with  the  thermometer  until  it  is  brought 
\  a  temperature  of  25°  G,  after  which  it 
lould  be  immediately  poured  into  the  hy- 
rometer  jar  and  its  gravity  determined  by 
leans  of  the  proper  hydrometer.  In  case 
le  hydrometer  sinks  slowly,  owing  to  the  vis- 
)sity  of  the  material,  it  should  be  given  suffi- 
ent  time  to  come  to  a  definite  resting  point, 
id  this  point  should  be  checked  by  raising 
le  hydrometer  and  allowing  it  to  sink  a  sec- 
id  time.  The  hydrometer  should  never  be 
ashed  below  the  point  at  which  it  naturally 
>mes  to  rest  until  the  last  reading  has  been 
lade.  It  may  then  be  pushed  below  the  read- 
ig  for  a  distance  of  three  or  four  of  the  small 
ivisions  on  the  scale,  whereupon  it  should 
nmediately  begin  to  rise.  If  it  fails  to  do  so, 
le  material  is  too  viscous  for  the  hydrom- 
:er  method,  and  the  pycnometer  method 
lould  be  employed. 

The  direct  specific  gravity  reading  obtained 
y  the  foregoing  method  is  based  upon  water 
t  15.5°  C.  taken  as  unity.  For  all  practical 
urposes  the  reading    may  be  corrected  to 


ig.  3 — Displacement  Method  of  Determin- 
ing Specific  Gravity. 

rater  at  2-5°  C,  considered  as  unity,  by  multi- 
lying  it  by  1.002.    Thus  : 
Specific  gravity  25°  C/25°  C.=  specific  grav- 
:y  25°  C/lo.50  C.  X  1.002. 

YC  NO  METER  METHOD  (USED  FOR  VISCOUS  FLUID 
AND  SEMISOLID  BITUMENS  AND  EMULSIONS). 

Equipment — The    equipment    used    in  the 
ycnometer  method  is  as  follows : 
large  metal  kitchen  spoon. 
Bunsen  burner  and  rubber  tubing. 
250  eu.  cm.  low-form  glass  beaker, 
chemical  thermometer  reading  from  — 10°  C. 
to  110°  C. 


1  special  pycnometer.    (Fig  2.) 
1  analytical  balance,  capacity  100  grams,  sensi- 
tive to  0.1  milligram. 

Method. — The  inconvenience  and  difficulty  of 
employing  the  ordinary  narrow-neck  pycnom- 
eter when  determining  the  specific  gravity  of 
viscous  fluid  and  semisolid  bitumens  has  led 
to  the  use  of  the  special  form  shown  in  Fig.  2. 

This  pycnometer  consists  of  a  fairly  heavy, 
straight-walled  glass  tube,  70  mm.  long  and  22 
mm.  in  diameter,  ground  to  receive  a  solid 
glass  stopper  with  a  hole  of  1.6  mm.  bore  in 
place  of  the  usual  capillary  opening.  The 
lower  part  of  this  stopper  is  made  concave 
in  order  to  allow  all  air  bubbles  to  escape 
through  the  bore.  The  depth  of  the  cup- 
shaped  depression  is  4.8  mm.  at  the  center. 
The  stoppered  tube  has  a  capacity  of  about  24 
cu.  cm.  and  when  empty  weighs  about  28 
grams.  Its  principal  advantages  are  (1)  that 
any  desired  amount  of  bitumen  may  be  poured 
in  without  touching  the  sides  above  the  level 
desired;  (2)  it  is  easily  cleaned;  (3)  on  ac- 
count of  the  1.6-mm.  bore  the  stopper  can  be 
more  easily  inserted  when  the  tube  is  filled 
with  a  very  viscous  oil  than  if  it  contained  a 
capillary  opening. 

When  working  with  semisolid  bitumens 
which  are  too  soft  to  be  broken  and  handled 
in  fragments,  the  following  method  of  de- 
termining their  specific  gravity  has  been  em- 
ployed  with   good   results.     The   clean,  dry 
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Fig.  4 — Engler  Viscosimeter. 

pycnometer  is  first  weighed  empty  and  this 
weight  is  called  "a."  It  is  then  filled  in  the 
usual  manner  with  freshly  distilled  water  at 
25°  C,  and  the  weight  is  again  taken  and 
called  "b."  A  small  amount  of  the  bitumen 
should  be  placed  in  the  spoon  and  brought  to 
a  fluid  condition  by  the  gentle  application  of 
heat,  with  care  that  no  loss  by  evaporation 
occurs.  When  sufficiently  fluid,  enough  is 
poured  into  the  dry  pycnometer,  which  may 
also  be  warmed,  to  fill  it  about  half  full,  with- 
out allowing  the  material  to  touch  the  sides 
of  the  tube  above  the  desired  level.  The  tube 
and  contents  are  then  allowed  to  cool  to  room 
temperature,  after  which  the  tube  is  carefully 
weighed  with  the  stopper.  This  weight  is 
called  "c."  Distilled  water,  at  25°  C,  is  then 
poured  in  until  the  pycnometer  is  full.  After 
this  the  stopper  is  inserted,  and  the  whole 
cooled  to  25°  C.  by  a  30-min.  immersion  in  a 
beaker  of  distilled  water  maintained  at  this 
temperature.  All  surplus  moisture  is  then  re- 
moved with  a  soft  cloth,  and  the  pycnometer 
and  contents  are  weighed.  This  weight  is 
called  "d."  From  the  weights  obtained  the 
specific  gravity  of  the  bitumen  may  be  readily 
calculated  by  the  following  formula : 

c — a 

Specific  gravity  25°  G/25°G=  

(b-a)-(d-c) 
Both  "a"  and  "b"  are  constants  and  need  be 
determined  but  once.  It  is,  therefore,  neces- 
sary to  make  only  two  weighings  for  all  de- 
terminations after  the  first.  Results  obtained 
according  to  the  method  given  above  are  ac- 
curate to  within  2  units  in  the  third  decimal 
place,  while  the  open-tube  method  commonly 
employed  is  accurate  to  the  second  decimal 
place  only. 

The  specific  gravity  of  fluid  bitumens  may  be 
determined  in  the  ordinary  manner  with  this 


pycnometer  by  completely  filling  it  with  the 
material  and  dividing  the  weight  of  the  bitu- 
men thus  obtained  by  that  of  the  same  volume 
of  water. 

The  pycnometer  may  be  readily  cleaned  by 
placing  it  in  a  hot-air  bath  until  the  bitumen 
is  sufficiently  fluid  to  pour.  As  much  is  drained 
out  as  possible  and  the  interior  swabbed  with 
a  piece  of  cotton  waste.     It  is  then  rinsed 
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Fig.  5 — New  York  Testing  Laboratory  Float 
Apparatus. 

clean  with  a  little  carbon  disulphide,  and 
after  drying  is  again  ready  for  use. 

DISPLACEMENT   METHOD    (USED   FOR   HARD  SOLID 
BITUMENS). 

Equipment. — The  equipment  used  in  the  dis- 
placement method  is  as  follows: 
1  chemical  thermometer  reading  from  — 10°  C. 

to  110°  C. 

1  analytical  balance,  capacity  100  grams,  sen- 
sitive to  0.1  milligram. 
1  wood  or  metal  platform. 
1  150  cu.  cm.  iow-form  glass  beaker. 
1  piece  of  fine  silk  thread. 

Method. — For  materials  which  are  hard 
enough  to  be  broken  and  handled  in  fragments 
at  room  temperature,  the  following  method 
will  prove  convenient.  A  small  fragment  of 
the  bitumen  (about  1  cc.)  is  suspended  by 
means  of  a  silk  thread  from  the  hook  on  one 
of  the  pan  supports,  about  IV2  ins.  above  the 
pan,  and  weighed.  This  weight  is  called  "a." 
It  is  then  weighed  immersed  in  water  at  25° 
C,  as  shown  in  Fig.  3,  and  this  weight  is 
called  "b."  The  specific  gravity  may  then  be 
calculated  by  means  of  the  following  formula : 

a 

Specific  gravity  =  

a— b 

USE  OF  SPECIFIC  GRAVITY  DETERMINATION. 

The  specific  gravity  determination  is  made 
on  all  bitumens  containing  less  than  50  per 
cent  mineral  matter,  and  also  on  bitumens  re- 
covered  from   bituminous   aggregates.  The 


Fig.  6 — Dow  Penetration  Machine. 

specific  gravity  is  usually  reported  to  the  third 
decimal  place. 

Specific  Viscosity  Determination. 

Equipment. — The  equipment  used  is  as  fol- 
lows : 

1  Engler  viscosimeter  complete  with  thermome- 
ters, burner,  and  rubber  tubing. 
1  100  cu.  cm.  cylindrical  glass  graduate. 
1  stop  watch. 
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Method. — The  viscosity  of  fluid  bituminous 
road  hinders  may  he  determined  at  any  de- 
sired temperature  by  means  of  the  Engler  vis- 
cosimeter.  This  apparatus  is  shown  in  Fig.  4, 
and  may  be  described  as  follows :  a  is  a  brass 
vessel  for  holding  the  material  to  be  tested, 
and  may  be  closed  by  the  cover  b.  To  the  con- 


Fig.    7 — New    York     Testing  Laboratory 
Penetrometer. 


ical  bottom  of  a  is  fitted  a  conical  outflow 
tube  (',  exactly  20  mm.  long,  with  a  diameter 
on  top  of  2.9  mm.  and  on  the  bottom  of  2.8 
mm.  This  tube  can  be  closed  and  opened  by 
the  pointed  hardwood  stopper  d.  Pointed  metal 
projections  are  placed  on  the  inside  of  o  at 
equal  distances  from  the  bottom  and  serve  for 
measuring  the  charge  of  material  which  is  24(1 
cu.  cm.  The  thermometer  e  is  used  to  ascer- 
tain the  temperature  of  the  material  to  be 
tested.  The  vessel  a  is  surrounded  by  a  brass 
jacket  /.  which  holds  the  material  used  as  a 
heating  bath,  either  water  or  cottonseed  oil, 
according  to  the  temperature  at  which  the  test 
is  to  be  made.  A  tripod  g  serves  as  a  support 
for  the  apparatus  and  also  carries  a  ring 
burner  /;  by  means  of  which  the  bath  is  direct- 
ly heated.  The  measuring  cylinder  of  100  cu. 
cm.  capacity,  which  is  sufficiently  accurate  for 
work  with  road  materials,  is  placed  directly 
under  the  outflow  tube. 

As  all  viscosity  determinations  should  be 
compared  with  that  of  water  at  25°  C,  the 
apparatus  should  be  previously  calibrated  as 
follows:  The  cup  and  outlet  tube  should  first 
be  scrupulously  cleaned.  A  piece  of  soft  tissue 
paper  is  convenient  for  cleaning  the  latter. 
The  stopper  is  then  inserted  in  the  tube  and 
the  cup  tilled  with  water  at  25°  C.  to  the  top 
of  the  projections.  The  measuring  cylinder 
should  be  placed  directly  under  the  outflow 
tube  so  that  the  material,  upon  flowing  out, 
will  not  touch  the  sides,  and  the  stopper  may 
then  be  removed.  The  time  required  both  for 
•">'»  and  loo  cu.  cm.  to  run  out  should  be  ascer- 
tained by  means  of  a  stop  watch  and  the  re- 
sults obtained  should  be  checked  a  number  of 
times.  The  time  required  for  50  cu.  cm.  of 
water  should  be  about  1 1  seconds  and  for  100 
cu   cm.  about  22. H  seconds. 

Bituminous  road  materials  are  tested  in  the 
same  manner  as  water  and  the  temperature 
at  which  the  test  is  made  is  controlled  by  the 
bath.  The  material  should  be  brought  to  the  de- 
lired  temperature  and  maintained  there  for  at 
least  three  minutes  before  making  the  test. 
The  results  are  expressed  as  specific  viscosity 
compared  with  water  at  25°  C,  as  follows: 

Specific  viscosity  at  a"  C== 
seconds  for  passage  of  given  volume  at  a"  C. 
seconds  for  passage  of  same  volume  of  water 
at  25°  C. 
i  si.  OF  viscosity  DETERMINATION, 

l  or  all  thin  fluid  bituminous  road  materials 
the  Specific  viscosit\  is  determined  at  25"  C. 
with  |O0  cu  cm.  Viscous  fluid  products  are 
run  at  •VI"  C.  with  50  cu.  cm.  and  very  viscous 
products  at  |00  (  or  over  with  50  cu.  cm. 
'Ibis  test  i-  not  ,ilwa\s  made  on  the  materials 

above  mentioned,  but  it  i  useful  one  when  they 

;ik  required  to  have  a  given  degree  of  fluidity 
at  a  given  temperature 


Flcat  Test. 

Equipment. — The  equipment  used  in  a  float 
test  is  as  follows : 

1  aluminum  float  or  saucer.    (Fig.  5-a.) 

2  conical  brass  collars.  (Fig.  5-b.) 
2  1-quart  tin  cups,  seamless. 

2  chemical  thermometers  reading  from  — 10°  C. 

to  110°  C. 
1  iron  tripod. 

1  Bunsen  burner  and  rubber  tubing. 

1  burette  clamp  and  support. 

1  large  metal  kitchen  spoon. 

1  brass  plate  5  by  8  cm. 

1  steel  spatula. 

1  stop  watch. 

Method. — The  float  apparatus  consists  of 
two  parts,  an  aluminum  float  or  saucer  (fig. 
o-a)  and  a  conical  brass  coller  (fig.  b-b).  The 
two  parts  are  made  separately,  so  that  one 
float  may  be  used  with  a  number  of  brass 
collars. 

In  making  the  test  the  brass  collar  is  placed 
with  the  small  end  down  on  the  grass  plate, 
which  has  been  previously  amalgamated  with 
mercury  by  first  rubbing  it  with  a  dilute  solu- 
tion of  mercuric  chloride  or  nitrate  and  then 
with  mercury.  A  small  quantity  of  the  ma- 
terial to  be  tested  is  heated  in  the  metal  spoon 
until  quite  fluid,  with  care  that  it  suffers  no 
appreciable  loss  by  volatilization  and  that  it  is 
kept  free  from  air  bubbles.  It  is  then  poured 
into  the  collar  in  a  thin  stream  until  slightly 
more  than  level  with  the  top.  The  surplus 
may  be  removed,  after  the  material  has  cooled 
to  room  temperature,  by  means  of  a  spatula 
blade  which  has  been  slightly  heated.  The 
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Fig.    8 — Office    of    Public    Roads  Bitumen 
Holder  (Diaper  Type). 

collar  and  plate  are  then  placed  in  one  of  the 
tin  cups  containing  ice  water  maintained  at  5° 
C,  and  left  in  this  bath  for  at  least  15  min- 
utes. Meanwhile  the  other  cup  is  filled  about 
three-fourths  full  of  water  and  placed  on  the 
tripod,  and  the  water  is  heated  to  any  desired 
temperature  at  which  the  test  is  to  be  made. 


This  temperature  should  be  accurately  main- 
tained, and  should  at  no  time  throughout  the 
entire  test  be  allowed  to  vary  more  than  %°  C. 
from  the  temperature  selected.  After  the  ma- 
terial to  be  tested  has  been  kept  in  ice  water 


Fig.  9 — Melting  Point  Apparatus. 


for  at  least  15  minutes,  the  collar  and  contents 
are  removed  from  the  plate  and  screwed  into 
the  aluminum  float,  which  is  then  immediately 
floated  in  the  warmed  bath.  As  the  plug  of 
bituminous  material  becomes  warm  and  fluid, 
it  is  gradualb-  forced  upward  and  out  of  the 
collar,  until  water  gains  entrance  to  the  saucer 
and  causes  it  to  sink. 

The  time  in  seconds  between  placing  the 
apparatus  on  the  water  and  when  the  water 
breaks  through  the  bitumen  is  determined  by 
means  of  a  stop  watch  and  is  taken  as  a 
measure  of  the  consistency  of  the  material  un-r 
der  examination. 

USE  OF  THE  FLOAT  TEST. 

This  test  is  always  made  on  viscous  and 
semisolid  refined  tars,  and  often  on  the  viscous 
and  semisolid  petroleum  and  asphalt  products, 
although,  when  the  penetration  test  can  be 
employed  on  the  two  latter  classes  of  material.' 
the  float  test  is  not  always  considered  neces- 
sary. For  the  more  fluid  products  the  test  is 
made  at  32°  C.  and  for  the  semisolid  ma- 
terials, at  50°  C.  When  the  material  undei 
examination  is  quite  hard,  the  test  raav  be  run 
at  100°  C. 

The  float  test  is  a  most  convenient  one  for 
roughly  checking  the  quality  of  different  ship- 
ments of  bituminous  material  furnished  under 

specifications. 

Penetration  Test. 

Equipment. — The   equipment   used   in  this 

penetration  test  is  as  follows : 

1  penetrometer  complete,  with  a  seconds  pen- 
dulum or  chronometer.     (Figs.  6  and  7.) 

1  tin  box  approximately  5  cm.  in  diameter  bj 
3.5  cm.  in  height. 

1  brass  bitumen  holder.    (Fig.  8.) 

1  glass  penetration  dish  approximately  10  m 
in  diameter  by  6  cm.  high. 

1  enamel-ware  dish  approximately  3  ins.  deer 


TABLE  I.— JUKTRIO  CONVERSION  TABLES. 


I.engl  h. 


Inches. 
1/32  =  0.0312. 
1/16  =  .0625. 

%=  .1250. 


.2500. 

.:  i 


M  illimeters. 
0.7938 
1.5875 
3,1750 
6,3500 
12.7000 
25.4001 
50.8001 
76.2002 
101.6002 
127.0003 
152.1003 
177.8001 
203.2004 
228.6005 


( 'cut  Imi'ters 


0.3:i.'l7.  .  . 

.7874   2 

1  tsi  1   3 

1.5748   4 

1.9685   r. 

2.3622   6 

2.7559   7 

3.1496   8 

3.5433   0 


I      10  mm. 


Capacity. 
I'nitod  Slates  Cubic 
liiiuid  ozs.  centimeters. 


8  

9  

16  -  1  pt. 
32  =  1  qt. . 
128  =  1  gal. 

0.33S1  

.6763  

1.0144  

1.3526  

1.6907  

2.02SS.  .  .  , 

2.3670  

2.7051  

3.0132  

3.3810.  . .  . 
33.81  


29.574 
59.147 
SS.721 
118.295 
147.869 
177.442 
207.016 
236.590 
266.168 

173.  IS 
946.36 
3,785.43 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
l.ooo  I 
liter. 


Mass. 


Avoirdupois  ozs. 
1  


8. 


1 6  =  1  lb. 
0.3527. . 

.7055.  . 
1 . 05S2 . . 
1 .41 10.  . 
I .7637.  . 
2.1161. 

2.  1692.  . 
2  .  S2  \:< 

3.  1717.  . 
3.5270. . 

35.27   


Grams. 

28.3495 

56.6991 

S5.04S6 
113.3981 
141.7476 
170.0972 
19S.4467 
226.7962 
255.1457 
453.59 

10 

20 

30 

40 

50 

60 

70 

80 

90 
100 

I.  


1  kilogram. 
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TABLE  II.— COMPARISON  OF  DEGREICS     I'.AUMfi  AND  SPECIFIC  GRAVITY. 
(Liquids  lighter  tlian  water.; 

140  140 

(1)  Sp.  gr.  =  at  15.5°  C.    (2)  °B.  =  130  at  15.5°  C. 

130  +  °B.  .Sp.  gr. 

°B.                      Sp.  Gr.    °B.                      Sp.  Gr.  °B.                      Sp.  Gr.  "B.                      Sp  1  Jr. 

10  1.0000      31  0.8695      52  0.7692     73  0.6896 

11  9929      32  8641      53  7650      74  6863 

12  9859      33  8588      54  7609      75  6829 

13  9790      34  8536      55  7567      76  6796 

14  9722      35  8484      56  7526      77  6763 

15  9655      36  8433      57  7486      78  6731 

16  9589      37  8383      58  7446       79  6698 

17  9523      38  8333      59  7407      80  6666 

18  9459      39  8284      60  7368      81  6635 

19  9395      40  8235      61  7330      82  6604 

20  9333      41  8187      62  7292      83  6573 

21  9271      42  8139       63  7254      84  6542 

22  9210      43  8092      64  7216     85  6511 

23  9150      44  8045      65  7179      85  648^ 

24  9090      45  8000      66  7143      87  6452 

25  9032      46  7954      67  7107      88  6422 

26  8974     47  7909      68  7071      89  6393 

27  8917      48  7865      69  7035      90  6363 

28  8860     49  7821       70  7000 

29  8805      50  7777      71  6965 

30  8750      51  7734      72  6931 


and  9  ins.  in  diameter. 

chemical  thermometer  reading  from  — 10°  C. 
to  110°  C. 

Method. — The  object  of  the  penetration  test 
;  to  ascertain  the  consistency  of  the  material 
nder  examination  by  determining  the  distance 
weighted  needle  will  penetrate  into  it  at  a 


Fig.  10— New  York  State  Board  of  Health 
Oil  Tester. 

given  temperature.  A  standard  No.  2  cambric 
needle  is  employed  for  this  purpose  and  this 
needle  is  usually  weighted  with  100  grams. 
The  depth  of  penetration  is  determined  upon 
the  bitumen  maintained  at  25°  C,  while  the 
load  is  applied  for  five  seconds. 

The  penetration  apparatus  shown  in  Fig.  C 
consists  of  a  No.  2  needle,  a  inserted  in  a 
short  brass  rod,  which  is  held  in  the  aluminum 
rod  b  by  a  binding  screw.  The  aluminum  rod 
is  secured  in  a  framework  so  weighted  and 
balanced  that,  when  it  is  supported  on  the 
point  of  the  needle  the  framework  and  rod 
will  stand  in  an  upright  position,  allowing  the 
needle  to  penetrate  perpendicularly  without 
the  aid  of  a  support. 

The  frame,  aluminum  rod,  and  needle  weigh 
100  grams  with  the  weight  c  on  the  bottom  of 
the   frame,  while  without    the  weight  they 


weigh  50  grams.  Fig.  6  shows  the  needle  and 
weighted  frame,  together  with  side  and  front 
views  of  the  entire  apparatus,  put  together 
and  ready  for  making  a  penetration.  The 
shelf  for  the  sample  is  marked  d ;  e  is  the 


clamp  to  hold  the  aluminum  rod  until  it  is 
desired  to  make  a  test ;  and  /  is  a  button 
which,  when  pressed,  opens  the  clamp.  By 
turning  this  button  while  the  clamp  is  being 
held  open,  it  will  lock  and  keep  the  clamp  from 
closing  until  unlocked.  The  device  for  meas- 
uring the  distance  penetrated  by  the  needle 
consists  of  a  rack,  with  a  foot  g.  The  move- 
ment of  this  rack  turns  a  pinion,  to  which  is 
attached  the  hand  which  indicates  on  the  dial 
/(  the  vertical  distance  covered  by  the  rack. 
One  division  of  the  dial  corresponds  to  a 
movement  of  0.1  mm.  by  the  rack.  The  rack 
may  be  raised  or  lowered  by  moving  the  coun- 
terweight i  up  or  down.  The  tin  box  con- 
taining the  sample  to  be  tested  is  marked  k ; 
this  is  submerged  in  water  contained  in  the 
glass  cup  in  order  to  maintain  a  constant 
temperature. 

This  apparatus  is  known  as  the  Dow  pene- 
tration machine.  Another  type  of  machine 
known  as  the  New  York  Testing  Laboratory 
penetrometer,  based  upon  the  same  general 
principle,  and  using  the  same  standards,  is  at 
present  employed  by  the  Office  of  Public 
Roads.  This  penetrometer  is  shown  in  Fig.  7. 
Both  machines  give  practically  the  same  re- 
sults, if  operated  under  the  same  conditions, 
and  it  is  therefore  considered  unnecessary  to 
include  a  description  of  the  latter. 

A  cup  suitable  for  holding  the  box  contain- 
ing the  test  sample  during  penetration  is  con- 
veniently made  from  a  glass  crystalizing  dish 
10  cm.  in  diameter,  with  straight  sides  about 
6  cm.  high.  Three  right  triangles  with  right 
angle  sides  1  and  o  cm.  respectively,  are  cut 
from  1/16-in.  sheet  metal.  Some  solid  bitumen 
is  melted  in  the  bottom  of  the  dish  forming  a 
layer  about  V6-in.  thick,  into  which  the  trian- 
gles are  placed,  resting  on  the  side  5  cm.  long. 
Their  apexes  should  meet  at  the  center,  with 
their  short  sides  dividing  the  circumference  of 
the  dish  into  three  equal  arcs.  When  the  bitu- 
men has  hardened,  the  triangles  give  a  firm 
support  for  circular  boxes,  and  the  possibility 


Laboratory  Oven. 

of  any  rocking  motion  and  consequent  faulty 
results  is  avoided. 

The  penetration  test  is  made  as  follows :  A 
sample  of  the  material  to  be  tested  is  first 
warmed  sufficiently  to  flow,  and  poured  into 


the  tin  box.  The  box  and  contents,  after  cool- 
ing, are  then  immersed  in  water  maintained 
at  the  temperature  at  which  the  test  is  to  be 
made,  and  allowed  to  remain  immersed  for 
at  least  30  minutes.  The  sample  in  the  tin 
box  should  now  be  placed  in  the  glass  cup 
and  removed  in  it,  covered  with  as  much  water 
as  convenient  without  spilling,  to  the  shelf  d. 
The  brass  rod  with  the  needle  is  inserted  into 
b  and  secured  by  tightening  the  binding  screw. 
The  rod  is  lowered  until  the  point  of  the 
needle  almost  touches  the  surface  of  the  sam- 
ple ;  then,  by  grasping  the  frame  with  both 
hands  it  is  cautiously  pulled  down  until  the 
needle  just  comes  in  contact  with  the  surface 
of  the  sample.  This  can  be  seen  best  by  having 
a  light  so  situated  that,  upon  looking  through 
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Fig.  12 — Asbestos  Hood  for  Retort. 


the  sides  of  the  glass  cup,  the  needle  will  be 
reflected  from  the  surface  of  the  sample. 
After  thus  setting  the  needle,  the  counter- 
weight is  slowly  raised  until  the  foot  of  the 
rack  rests  on  the  head  of  the  rod  and  a  read- 
ing of  the  dial  taken.  The  clamp  is  then 
opened  wide  by  pressing  the  button  and  held 
in  this  position  for  exactly  five  seconds,  as 
determined  by  the  pendulum  or  chronometer. 
The  rack  is  then  lowered  until  it  rests  on  the 
rod,  and  the  difference  between  the  first  and 
second  readings  of  the  dial  in  millimeters  is 
taken  as  the  distance  penetrated  by  the  needle. 

Owing  to  the  susceptibility  of  certain  bitu- 
mens to  slight  changes  in  temperature,  the 
water  bath  should  be  accurately  maintained  at 
the  desired  temperature,  both  before  and  dur- 
ing the  test,  and,  when  the  room  temperature 
differs  greatly  from  that  of  the  bath,  the 
water  in  the  glass  cup  should  be  renewed  after 
each  test.  An  average  of  from  three  to  five 
tests,  which  should  not  differ  more  than  0.3 
mm.  between  maximum  and  minimum,  is 
taken  as  the  penetration  of  the  sample. 

The  needle  should  be  removed  and  thor- 
oughly cleaned  by  wiping  with  a  dry  cloth, 
after  which  it  is  ready  for  another  test.  The 
point  of  the  needle  should  be  examined  from 
time  to  time,  with  a  magnifying  glass  to  see 
that  it  is  not  injured  in  any  way.  If  it  is 
found  defective,  it  may  be  removed  by  heat- 
ing the  brass  rod  and  withdrawing  with  pliers. 
A  new  needle  may  then  be  inserted  in  the 
heated  brass  rod.  and  held  firmly  in  place  by 
a  drop  of  soft  solder. 


Fig.    11 — New    York  Testing 
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USE  OF  PENETRATION  TEST. 

This  test  is  made  on  all  semi-solid  and  solid 
oil-asphalts,  asphaltic  cements,  and  native 
asphalts,  but  seldom  on  tar  products.  It  is  al- 
so often  made  on  the  residues  of  materials 
subjected  to  the  volatilization  tests,  when  they 


Fig.  13 — Distillation  Apparatus. 

are  sufficiently  hard.  For  work  on  residues, 
which  seldom  amount  to  more  than  20  cu. 
cms.,  the  type  of  container  shown  in  Fig.  8 
will  be  found  convenient  in  order  to  obtain 
the  necessary  depth  of  material.  This  contain- 
er is  made  to  hold  five  samples.  It  consists 
of  a  brass  cylinder  50  mm.  in  diameter  and 
30  mm.  high,  resting  upon  a  brass  plate.  The 
interior  of  this  cylinder  is  partitioned  off  into 
five  compartments  of  about  12  cu.  cm.  ca- 
pacity each,  one  consisting  of  a  small  brass 
cylinder  23  mm.  in  diameter,  concentric  with 
the  large  cylinder.  Four  flat  partitions,  two 
of  which  are  at  right  angles  to  the  other  two, 
connect  the  small  cylinder  with  the  larger, 
thus  forming  four  additional  compartments. 
The  inner  cylinder  and  partitions  are  fastened 
together,  and  can  be  removed  from  the  outer 
cylinder. 

While  the  standard  conditions  under  which 
this  test  is  made  call  for  a  100-gram  load  ap- 
plied for  five  seconds  on  the  material  main- 
tained at  a  temperature  of  25°  G,  it  is  some- 
times desirable,  when  very  soft  materials  are 
tested,  to  make  the  test  with  a  50-gram  weight. 
In  order  to  ascertain  how  susceptible  a  ma- 
terial may  be  to  temperature  changes,  tests 
may  be  made  at  any  other  desired  tempera- 
tures, preferably  0°  G,  with  a  200-gram 
weight,  for  one  minute,  and  at  38°  or  46°  C. 
with  a  50-gram  weight  for  five  seconds. 

In  all  cases  the  results  of  tests  should  be 
reported  in  millimeters  and  tenths  of  milli- 
meters, as  follows,  showing  all  the  conditions 
in  order  that  no  misintepretation  of  results 
may  occur : 

Penetration  ("No.  2  N,    seconds,   

grams  at   °  C.)  =  mm. 

Melting  Point  Determination. 

Equipment. — The  equipment  used  in  deter- 
mining paint  is  as  follows: 
1  iron  tripod. 

1  Bunsen  buT.er  and  rubber  tubing. 
1  piece  of  wire  gauze  10  cm.  square. 


fig.  14 — Apparatus  for  Determining  Soluble 
Bitumen. 

1    800   cu.   cm.   Jena  gliiHH    beaker,    low  form. 
(Fig.  9-a.) 

1    I'll)   cu,    f  in    .refill    kIhmh   lieuker,    bill,  wllbowt 

lip.     ("Fig-  !'-b.. 
1   Iron   ring  Hnpporl   (ring  ".'»  cm.   In  illnmeler) 

n ml  1/iiieile  i  l.i mil      (Fig  9-C.) 


1  metal  cover.    (Fig.  9-d.) 
1  object  glass. 

1  piece  of  wire  (No.  12  Brown  &  Sharpe  gauge) 
20  cm.  in  length,  bent.    (Fig.  9-e.) 

1  chemical  thermometer  reading  from  0°  C.  to 
250°  C. 

1  cubical  brass  mold.    (Fig.  9-f.) 
1  large  metal  kitchen  spoon. 
1  steel  spatula. 

Method. — Since  bitumens  are  mixtures  of 
various  organic  compounds,  they  can  have  no 
true  melting  point,  but  an  arbitrary  method 
for  determining  the  so-called  melting  point 
of  those  materials  sufficiently  solid  to  main- 
tain their  form  for  some  time  under  normal 
conditions  is  of  value  as  a  means  of  identifi- 
cation and  for  control  work.  A  number  of 
methods  have  been  tried,  but  the  following 
has  been  selected  as  the  most  convenient  and 
accurate  for  such  materials. 

The  material  under  examination  is  first 
melted  in  the  spoon  by  the  gentle  application 
of  heat  sufficiently  fluid  to  pour  readily.  Care 
must  be  taken  that  it  suffers  no  appreciable 
loss  by  volatilization.  It  is  then  poured  into 
the  %-in.  brass  cubical  mold,  which  has  been 
amalgamated  with  mercury  and  which  is  placed 
on  an  amalgamated  brass  plate.  The  brass 
may  be  amalgamated  by  washing  it  first  with 
a  dilute  solution  of  mercuric  chloride  or  ni- 
trate, after  which  the  mercury  is  rubbed  into 
the  surface.  By  this  means  the  bitumen  is,  to 
a  considerable  extent,  prevented  from  sticking 


Fig.  15 — Apparatus  for  Determining  Fixed 
Carbon. 

to  the  sides  of  the  mold.  The  hot  material 
should  slightly  more  than  fill  the  mold  and, 
when  cooled,  the  excess  may  be  cut  off  with  a 
hot  spatula. 

After  cooling  to  room  temperature,  the  cube 
is  removed  from  the  mold  and  fastened  upon 
the  lower  arm  of  a  No.  12  wire  (Brown  & 
Sharpe  gage),  bent  at  right  angles  and  sus- 
pended beside  a  thermometer  in  a  covered 
Jena  glass  beaker  of  400  cu.  cm.  capacity, 
which  is  placed  in  a  water  bath,  or,  for  high 
temperatures,  a  cottonseed-oil  bath.  The  wire 
should  be  passed  through  the  center  of  two 
opposite  faces  of  the  cube,  which  is  suspend- 
ed with  its  base  1  in.  above  the  bottom  of  the 
beaker.  The  water  or  oil  bath  consists  of 
an  800-CU,  cm.  low-form  Jena  glass  beaker 
suitably  mounted  for  the  application  of  heat 
from  below.  The  beaker  in  which  the  cube  is 
suspended  is  of  the  tall-form  Jena  type  with- 
out lip.  The  metal  cover  has  two  openings  as 
shown  in  Fig,  5d,  A  cork,  through  which  pass 
cs  the  upper  arm  of  the  wire,  is  inserted  in  one 
hull  and  the  thermometer  in  the  other.  The 
bulb  of  the  thermometer  should  be  just  level 
with  the  cube  ami  at  an  equal  distance  from 
the  side  ol  the  licakcr.  In  order  that  a  read 
ing  of  the  thermometer  may  be  made, 
if  necessary  at  the  point  which  passes 
through  the  cover,  the  hole  is  made 
triangular  in  shape  and  covered  with  an  ordi- 
nary object  glass  through  which  the  stem  of 
tin-  thermometer  may  he  seen     Readings  made 


through  the  glass  should  be  calibrated  to  the 
angle  of  observation,  which  may  be  made 
constant  by  always  sighting  from  the  front 
edge  of  the  opening  to  any  given  point  on  the 
stem  of  the  thermometer  below  the  cover. 

After  the  test  specimen  has  been  placed  in 
the  apparatus,  the  liquid  in  the  outer  vessel  is 


Fig.  16 — Apparatus  for  Determining  Paraf- 
fin Scale. 

heated  in  such  a  manner  that  the  thermometer 
registers  an  increase  of  5°  C.  per  minute.  The 
temperature  at  which  the  bitumen  touches  a 
piece  of  paper  placed  in  the  bottom  of  the 
beaker  is  taken  as  the  melting  point.  Deter- 
minations made  in  the  manner  described  should 
not  vary  more  than  2°  for  different  tests  of 
the  same  material.  At  the  beginning  of  this 
test  the  temperature  of  both  bitumen  and  bath 
should  be  approximately  25°  C. 

USE  OF  MELTING-POINT  DETERMINATION. 

The  melting-point  determination  should  be 
made  on  all  bituminous  road  binders  suffi- 
ciently hard  to  be  handled  at  room  tempera- 
ture after  removing  from  the  mold.  This  test 
is  not  usually  required  for  bitumens  which 
are  to  be  cut  with  a  nonvolatile  flux  before 
use. 

Determination     of     Flash     and  Burning 
Points. 

Equipment. — The  equipment  used  in  the  de- 
termination of  flash  and  burning  points  con- 
sists of  the  following: 

1  New  York  State  Board  of  Health  oil  tester 

with  Bunsen  burner.    (Fig.  10.) 
1  chemical  thermometer  reading  from  0°  C.  to 

400°  C. 

1  piece  of  6-mm.  glass  tubing,  6  cm.  in  length, 
one  end  of  which  has  been  drawn  to  a  1-mm. 
opening.  Soft  rubber  tubing  for  gas  connec- 
tion. 

Method. — While  for  all  ordinary  purposes 
the  open-cup  method  of  determining  the  flash 
and  burning  points  of  bituminous  road  mate- 


Fig.  17 — Office  of  Public  Roads  Centrifuge 
Extractor  (Reeve  Type). 

rials  is  sufficiently  accurate,  the  closed-cup 
method  described  below  is  to  be  preferred. 

The  oil  tester  shown  in  Fig.  10  consists  of  a 
copper  oil  cup  a  of  about  300  cu.  cm.  capacity, 
which  is  heated  in  a  water  or  oil  bath  b  by  a 
small  Itunsen  llame.    The  cup  is  provided  with 
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TABLE  III. — COMPARISON  OF  CENTIGRADE  AND  FAH  RICNH  KIT  UKGKKKS. 


C.  F. 

0   32.0 

1   33.8 

2   35.6 

3   37.4 

4   39.2 

5   41.0 

6   42.8 

7   44.6 

8   46.4 

9   48.2 

10   50.0 

11   51.8 

12   53.6 

13   55.4 

14   57.2 

15   59.0 

16   60.8 

17   62.6 

18   64.4 

19   66.2 

20   6S.0 

21   69.8 

22   71.6 

23   73.4 

24   75.2 

25   77.0 

26   78.8 

27   80.6 

28   82.4 

29   84.2 

30   86.0 

31   87.8 

32   89.6 

33   91.4 

34   93.2 

35   95.0 

36   96.8 

37   98.6 


(1) 


38   100.4 

39   102.2 

40   104.0 

41   105.8 

42   107.6 

43   109.4 

44   111.2 

45   113.0 

46   114.8 

4i   116.6 

48   118.4 

49   120.2 

50   122.0 

51   123.8 

52   125.6 

53   127.5 

54   129.2 

55   131.0 

56   132.8 

57   134.6 

58   136.4 

59   138.2 

60   140.0 

61   141.8 

62   143.6 

63. 
64. 

60   149.0 

66   150.8 

67   152.6 

68   154.4 

69   156.2 

70   158.0 

71 . 


aF.  =  — °C, 
5 

C. 

76  


+  32.    (2)  "C.= 


5  (°F.  —  32) 


a. 
78.- 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 


145.4 
147.2 


159.8 
161.6 

73   163.4 

74   165.2 

75   167.0 


89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

9. . 

98. 

99. 
100. 
101  . 

102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 


F. 

168.8 
170.6 
172.4 
174.2 
176.0 
177.8 
179.6 
181.4 
183.2 
185.0 
186.8 
188.6 
190.4 
192.2 
194.0 
195.8 
197.6 
199.4 
201.2 
203.0 
204.8 
206.6 
208.4 
210.2 
212.0 
213.8 
215.6 
217.4 
219.2 
221.0 
222.8 
224.6 
226.4 
228.2 
230.0 
231.8 
233.6 
235.4 


C. 


F. 


249.8 
251.6 


114   237.2 

115   239.0 

116   240.8 

117   242.6 

118   244.4 

119   246.2 

120   248.0 

121 . 
122 

123'.   253.4 

124   255.2 

125   257.0 

126   258.8 

127   260.6 

128   262.4 

129   264.2 

130   266.0 

131   267.8 

132   269.6 

133   271.4 

134   273.2 

135   275.0 


136. 


276. 


137   278.6 

138   280.4 

139   282.2 

140   284.0 

141   285.8 

142   287.6 

143   289.4 

144   291.2 

145   293.0 

146   294.8 

147   296.6 

148   298.4 

149   300.2 

150   302.0 

151   303.8 


C.  F. 

152   305.6 

153   307.4 

154   309.2 

155   311.0 

156   312.8 

157   314.6 

158   316.4 

159   318.2 

160   320.0 

161   321.8 

162   323.6 

163   325.4 

164   327.2 

165   329.0 

166   330.8 

167   332.6 

168   334.4 

169   336.2 

170   338.0 

171   339.8 

172   341.6 

173   343.4 

174   345.2 

175   347.0 

176   348.8 

177   350.6 

178   352.4 

179   354.2 

180   356.0 

181   357.8 

182   359.6 

183   361.4 

184   363.2 

185   365.0 

186   366.8 

187   368.6 

188   370.4 

189   372.2 


C. 
190. 
191  . 
192. 
193. 
194. 
195. 
196. 
L97  . 
198. 
199. 
200. 
201. 
202. 
203. 
204. 
205. 
206. 
207. 
298. 
209. 
210. 
220. 
230. 
240. 
250. 
260. 
270. 
280. 
290. 
300. 
350. 
400. 
150. 
500. 
550. 
600. 
650. 
700. 


F. 

374.0 
375.8 
377.6 
379.4 
381.2 
383.0 
384.8 
386.6 
388.4 
390.2 
392.0 
3!I3.S 

t; 

397.4 
399.2 
401.0 
402.8 
404.6 
406.4 
408.2 
410.0 
42S.0 
446.0 
464.0 
482.0 
500.0 
518.0 
536.0 
554.0 
572.0 
662.0 
752.0 
842.0 
932.0 
,022.0 
,112.0 
,202.0 
,292.0 


a  glass  cover  c,  carrying  a  thermometer  d, 
and  a  hole  e  for  inserting  the  testing  flame. 
The  testing  flame  is  obtained  from  a  jet  of 
gas  passed  through  the  piece  of  glass  tubing 
and  should  be  about  5  mm.  in  length. 

The  flash  test  is  made  as  follows :  The  oil 
cup  should  first  be  removed  and  the  bath  filled 
with  water  or  cottonseed  oil.  The  oil  may 
always  be  used  and  is  necessary  for  bitumens 
flashing  at  a  temperature  of  over  100°  C.  The 
oil  cup  should  be  replaced  and  filled  with  the 
material  to  be  tested  to  within  3  mm.  of  the 
flange  joining  the  cup  and  the  vapor  chamber 
above.  The  glass  cover  is  then  placed  on  the 
oil  cup  and  the  thermometer  so  adjusted  that 
its  bulb  is  just  covered  by  the  bituminous 
material.  The  Bunsen  flame  should  be  ap- 
plied in  such  a  manner  that  the  temperature 
of  the  material  in  the  cup  is  raised  at  the  rate 
of  about  5°  C.  per  minute.  From  time  to 
time  the  testing  flame  is  inserted  in  the  open- 
ing in  the  cover  to  about  half  way  between 
the  surface  of  the  material  and  the  cover.  The 
appearance  of  a  faint  bluish  flame  over  the 
entire  surface  of  the  bitumen  shows  that  the 
flash  point  has  been  reached  and  the  tempera- 
ture at  this  point  is  taken. 


should  not  be  blown  out  for  danger  of  splash- 
ing the  hot  material.  A  metal  cover  or  extin- 
guisher should  be  employed  for  this  purpose 
by  placing  it  over  the  ignited  material. 

USE  OF  FLASH  POINT  AND  BURNING  POINT 
DETER  M I N  ATIONS. 

The  flash  and  burning  point  determinations 
should  be  made  of  all  fluid  bituminous  road 
materials  which  have  to  be  heated  before  ap- 
plication and  upon  all  semi-solid  products 
which  show  a  loss  by  the  volatilization  test  at 
163°  C.  of  over  5  per  cent.  It  should  also  be 
made  upon  fluxes  which  are  to  be  used  in 
cutting  hard  bitumens. 

Volatilization  Test. 

Equipment. — The  equipment  for  the  volatil- 
ization test  is  as  follows : 

1  constant-temperature  hot-air  oven  with  rub- 
ber tubing.  (Fig.ll.) 

1  thermo-regulator.    (Fig.  11-a.) 

2  chemical  thermometers  reading  from  — 10°  C. 
to  250°  C. 

1  tin  box,  6  cm.  in  diameter  by  2  cm.  deep. 
1  analytical  balance,  capacity  100  grams,  sen- 
sitive to  0.1  milligram. 

Method. — The  object  of  the  volatilization 
test  is  to  determine  the  percentage  of  loss 
which  the  material  undergoes  when  20  grams 
in  a  standard-sized  container  are  subjected  to 
a  uniform  temperature  of  163°  C.  for  five 
hours,  and  also  to  ascertain  any  changes  in  the 


character  of  the  material  due  to  such  heating, 
some  fluid,  nonvolatile  bitumen,  while  the 
other  is  kept  in  air  at  the  same  level.  The 
first  thermometer  serves  to  show  the  tempera- 
ture of  the  samples  during  the  test,  while  the 
latter  gives  prompt  warning  of  any  sudden 
changes  in  temperature  due  to  irregularities  in 
the  gas  pressure,  etc. 

Before  making  the  test  the  interior  of  the 
oven  should  show  a  temperature  of  163°  C.  as 
registered  by  the  thermometer  in  air.  The 
tin  box  is  accurately  weighed  after  carefully 
wiping  with  a  towel  to  remove  any  grease  or 
dirt.  About  20  grams  of  the  material  to  be 
tested  is  then  placed  in  the  box.  The  ma- 
terial may  then  be  weighed  on  a  rough  bal- 
ance, if  one  is  at  hand,  after  which  the  ac- 
curate weight,  which  should  not  vary  more 
than  0.2  gram  from  the  specified  amount,  is 
obtained.  It  may  be  necessary  to  warm  some 
of  the  material  in  order  to  handle  it  conveni- 
ently, after  which  it  must  be  allowed  to  cool 
before  determining  the  accurate  weight. 

The  sample  should  now  be  placed  in  the 
oven,  where  it  is  allowed  to  remain  for  a 
period  of  five  hours,  during  which  time  the 
temperature  as  shown  by  the  thermometer  in 
bitumen  should  not  vary  at  any  time  more 
than  2°  C.  from  163°  C.  The  sample  is  then 
removed  from  the  oven,  allowed  to  cool,  and 
reweighed.  From  the  difference  between  this 
weight  and  the  total  weight  before  heating, 
the  percentage  of  loss  on  the  amount  of  ma- 
terial taken  is  calculated. 

The  general  appearance  of  the  residue  should 
be  noted,  especially  with  regard  to  any 
changes  which  the  material  may  have  under- 
gone. Some  relative  idea  of  the  amount  of 
hardening  which  has  taken  place  may  be  ob- 
tained from  the  results  of  a  float  or  penetra- 
tion test  made  on  the  residue,  as  compared 
with  the  results  of  the  same  test  on  the  orig- 
inal sample.  It  is  also  frequently  desirable 
to  make  the  specific  gravity  and  other  tests  on 
the  residue  for  the  purpose  of  identifying  or 
ascertaining  the  character  of  the  base  used  in 
the  preparation  of  cut-back  products.  Before 
any  tests  are  made  on  the  residue,  it  should  be 
melted  and  thoroughly  stirred  while  cooling. 

USE  OF  THE  VOLATILIZATION  TEST. 

The  volatilization  fest,  as  above  described, 
is  made  on  practically  all  bitumens  with  the 
exception  of  tars,  for  which  the  distillation 
test  answers  a  similar  purpose.  The  test  is 
also  frequently  made  at  105°  C.  for  five  hours, 
and  with  products  containing  small  amounts 
of  water  it  is  usually  necessary  to  make  a  test 
at  the  lower  temperature  before  the  material 
can  be  heated  at  1(>3°  C.  without  foaming  over. 
In  the  case  of  emulsions  it  is  customary  to 
determine  the  loss  on  a  20-gram  sample  at 
room  temperature  for  24  hours,  after  which 
the  sample  is  heated  at  105°  C.  for  five  hours. 
This  additional  loss  is  obtained  and  all  deter- 


Fig.  18 — Recovery  Apparatus. 

The  burning  point  of  the  material  may  now 
be  obtained  by  removing  the  glass  cover  and 
replacing  the  thermometer  in  a  wire  frame. 
The  temperature  is  raised  at  the  same  rate  and 
the  material  tested  as  before.  The  tempera- 
ture at  which  the  material  ignites  and  burns  is 
taken  as  the  burning  point. 

At  the  conclusion  of  this  test  the  flame 
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The  oven  shown  in  Fig.  11,  known  as  the 
New  York  Testing  Laboratory  oven,  is  used 
by  the  Office  of  Public  Roads,  although  any 
other  form  may  be  used  that  will  give  a  uni- 
form temperature  throughout  all  parts  where 
samples  are  placed.  The  bulb  of  one  of  the 
thermometers   is   immersed   in  a   sample  of 


minations  are  made  on  the  dried  residue  and 
reported  accordingly. 

The  volatilization  test  is  also  occasionally 
made  at  205°  C.  for  five  hours  on  a  fresh 
sample  in  order  to  show  the  effect  of  this 
higher  temperature  as  compared  with  the  re- 
sults at  1G3°  C. 
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Distillation  Test. 

Equipment. — The  equipment  consists  of  the 
following : 

1  750  cu.  cm.  glass  retort  with  tubulature. 
1  chemical  thermometer  reading  from  0°  C.  to 
400°  C. 

6  25  cu.  cm.  glass  cylinders,  graduated  to  0.2  cu. 
cm. 

1  iron  tripod. 

1  iron  support  with  condenser  clamp. 
1  iron  support  with  burette  clamp. 

1  piece  of  wire  gauze,  10  centimeters  square. 

2  Bunsen  burners. 

1  asbestos  hcod.    (Fig.  12.) 
1  pint  tin  cup,  seamless. 

1  rough  balance,  capacity  1  kilogram,  sensitive 
to  0.1  gram. 

1  analytical  balance,  capacity  100  grams,  sensi- 
tive to  0.1  miiigram. 

Method. — Briefly  described,  this  test  consists 
in  distilling  250  cu.  cm.  of  the  material  under 
examination  in  a  750-cu.  cm.  glass  retort  at  a 
uniform  rate  of  from  40  to  60  drops  per  min- 
ute and  collecting  the  various  fractions  in 
weighed  glass  graduates.  In  preparing  for 
the  test  it  will  be  found  convenient  to  mark 
permanently  on  the  foot  of  each  graduate  its 
weight  to  within  0.1  gram.  Owing  to  the  pos- 
sibility of  varying  results  due  to  lack  of  uni- 
formity in  the  retorts,  the  Office  of  Public 
Roads  specifies  in  purchasing  that  "the  retorts 
shall  be  of  such  uniform  size  that,  when 
placed  in  a  vertical  position  with  the  bulb  and 
mouth  of  stem  resting  on  a  level  surface,  it 
shall  require  not  less  than  725  nor  more  than 
800  cu.  cm  to  cause  an  overflow  into  the 
stem." 

The  retort  should  be  supported  with  the 
tubulature  in  a  vertical  position  on  one  pan  of 
the  rough  balance  and  its  tare  accurately  ob 
tained. 

From  the  specific  gravity  of  the  tar  taken 
at  25°  C,  the  weight  of  250  cu.  cm.  is  cal- 
culated, and  this  amount,  after  warming  it  in  a 
tin  cup,  if  necessary,  to  make  it  sufficiently 
fluid,  is  poured  into  the  tared  retort.  A  cork 
stopper  carrying  a  thermometer  is  then  in- 
serted in  the  tubulature  so  that  the  top  of  the 
bulb*  is  level  with  the  bottom  of  the  juncture 
of  the  stem  and  the  body  of  the  retort,  and 
the  entire  apparatus  is  set  up  as  shown  in 
Fig.  13.  A  cold,  wet  towel  wrapped  about  the 
stem  of  the  retort  may  be  made  to  serve  as 
a  condenser  for  the  lighter  distillates.  The 
tar  should  be  heated  gradually  by  means  of  a 
Htinsen  burner  and,  if  it  is  a  crude  material 
containing  much  water,  great  care  must  be 
taken  to  prevent  it  from  Foaming  over.  When 
the  thermometer  registers  110°  C,  the  grad- 
uated cylinder  containing  the  first  fraction  is 

•It  was  formerly  the  practice  to  place  the  bot- 
tom of  the  bulb  level  with  the  bottom  of  the 
Juncture  of  Hie  stem  and  body  of  the  retort,  and 
dlst  III  1 1  Ion  was  Flopped  at  L'711"  ( '.  Ilcccnt  com- 
parative tests  have,  however,  shown  that  the 
method  oow  adopted  gives  i-chiiIIm  which  con- 
form more  elorely  to  those  obtained  by  the 
other  principal  methods  In  line.  Ah  compared 
with  Hie  forme  I  method,  II  may  be  stated  that 
the  amount  of  total  distillate  to  111.','  ('.  Ih  ap- 
proximately the  name  mm  that  obtained  to  270° 
C,  bv  the  Old  method  Tin-  adoption  of  a 
standard  method  of  distillation  la  at  present 
beitlK  considered  by  a  special  committer  of  the 
American  Society  for  Testing  Materials,  and 

Indication!  point  to  the  fact  that  considerable 
research  will  be  required  both  with  regard  to 
tin-  type  of  rlisllllltiK  apparatus,  and  the  stan- 
dardization  ol    the   thermometer  and   method  of 

distillation  before  a  satisfactory  standard  can 

be  l     otn mended. 
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replaced  by  another,  the  towel  is  removed, 
and  the  asbestos  hood  placed  over  the  retort 
to  prevent  radiation  and  insure  a  more  uni- 
form temperature.  The  distillation  should 
now  proceed  without  difficulty,  and  the  rate 
should  be  maintained  at  from  40  to  60  drops 
per  minute.  The  receiver  is  changed  again  at 
170°  C,  after  melting  down  by  gentle  heating 
any  solid  material  that  may  have  been  de- 
posited in  the  stem  of  the  retort.  The  next 
fraction  is  collected  up  to  270°  C,  using  as 
many  graduated  cylinders  as  may  be  neces- 
sary without  allowing  any  to  become  filled 
above  the  25  cu.  cm.  mark.  The  last  frac- 
tion is  collected  up  to  315°  C,  after  which 
the  burner  is  removed,  and  any  solid  matter 
in  the  retort  stem  is  melted  and  collected  in 
the  last  cylinder. 

Any  solid  matter  adhering  to  the  sides  of 
the  graduates  is  melted  down  by  playing  the 
flame  of  a  burner  upon  them,  after  which  the 
retort  and  graduates  are  cooled  to  room  tem- 
perature and  their  contents  determined  by 
volume  and  weight.  The  volume  of  pitch 
remaining  in  the  retort  is  found  by  deducting 
the  total  volume  of  the  distillates  from  the 
original  250  cu.  cm.  taken.  If  water  was 
present  in  the  tar,  it  will  be  noticed  that  the 
first  fraction  separates  into  two  layers,  the 
lower  of  ammoniacal  liquor  or  water  and  the 
upper  of  oil.  Note  should  be  made  of  the 
approximate  volume  of  solids  which  precipi- 
tate from  the  distillates  upon  cooling. 

The  results  obtained  are  calculated  in  per- 
centages by  volume  and  weight  to  tenths  of  1 
per  cent  and  reported  as  follows : 

Pet.  Pet. 
by  by 

Distillate.  vol.  wgt. 

1.  Water  or  ammoniacal  lictuor  

2.  First  light  oils  to  110°  C  

3.  Second  light  oils  110°  C.  to  170"  C  

1.  Heavy  oils  170°  C.  to  270°  C  

5.  Heavy  oils  270°  C.  to  315°  C  

(i.  Pitch  residue  

USE  OF  THE  DISTILLATION  TEST. 

The  distillation  test  is  made  upon  tars  and 
tar  products,  but  seldom  upon  other  materials 
unless  the  presence  of  tar  is  suspected,  or 
where  a  determination  of  water  is  required.  In 
making  the  water  determination  on  viscous 
or  semisolid  bituminous  materials,  it  is  usually 
advisable  to  render  the  samples  fluid  by  the 
addition  of  kerosene  or  benzol  before  at- 
tempting the  distillation. 


Determination  of  Bitumen  Soluble  in  Car- 
bon Disulphide. 

Equipment. — The  equipment  used  for  the 
determination  of  bitumen  soluble  in  carbon 
disulphide  consists  of  the  following: 

1  100  cu.  cm.  Erlenmeyer  flask. 

1  500  cu.  cm.  flask  with  side  neck  for  filtering 

under  pressure. 
1  rubber  stopper  with  one  hole. 
1  filter  tube,  3.9  cm.  inside  diameter. 
1  platinum  Gooch  crucible. 

1  piece  of  seamless  rubber  tubing,  about  3  cm. 
in  diameter  and  3  cm.  long. 

50  grams  of  long  fiber  amphibole  asbestos. 

2  wash  bottles;  1  for  solvent,  1  for  water. 
1  Bunsen  burner. 

1  platinum  triangle. 
1  iron  tripod. 
1  diying  oven. 

1  dessicator  with  calcium  chloride. 
1  thermometer  reading  from  — 10°  C.  to  110°  C. 
1  vacuum  pump  and  connections. 
1  analytical  balance,  capacity  100  grams,  sen- 
sitive to  0.1  milligram. 

Method. — This  test  consists  in  dissolving  the 
bitumen  in  carbon  disulphide  and  recovering 
any  insoluble  matter  by  filtering  the  solution 
through  an  asbestos  felt.  The  form  of  Gooch 
crucible  best  adapted  for  the  determination  is 
4.4  cm.  wide  at  the  top,  tapering  to  3.6  cm.  at 
the  bottom,  and  is  2.5  cm.  deep. 

For  preparing  the  felt  the  necessary  apparat- 
us is  arranged  as  shown  in  Fig.  14,  in  which 
a  is  the  filtering  flask,  b  a  rubber  stopper,  c 
the  filter  tube,  and  d  a  section  of  rubber  tubing 
which  tightly  clasps  the  Gooch  crucible  c.  The 
asbestos  is  cut  with  scissors  into  pieces  not 
exceeding  1  cm.  in  length,  after  which  it  is 
shaken  up  with  just  sufficient  water  to  pour 
easily.  The  crucible  is  filled  with  the  sus- 
pended asbestos,  which  is  allowed  to  settle  for 
a  few  moments.  A  light  suction  is  then  ap- 
plied to  draw  off  all  the  water  and  leave  a 
firm  mat  of  asbestos  in  the  crucible.  More  of 
the  suspended  material  is  added,  and  the  op- 
eration is  repeated  until  the  felt  is  so  dense 
that  it  scarcely  transmits  light  when  held  so 
that  the  bottom  of  the  crucible  is  between  the 
eye  and  the  source  of  light.  The  felt  should 
then  be  washed  several  times  with  water,  and 
drawn  firmly  against  the  bottom  of  the  cruci- 
ble by  an  increased  suction.  The  crucible  is 
removed  to  a  drying  oven  for  a  few  minutes, 
after  which  it  is  ignited  at  red  heat  over  a 
Bunsen  burner,  cooled  in  a  desiccator  and 
weighed. 

From  2  to  3  grams  of  bitumen  or  about  10 
grams  of  an  asphalt  topping  or  rock  asphalt 
is  now  placed  in  the  Erlenmeyer  flask,  which 
has  been  weighed  previously,  and  the  accur- 
ate weight  of  the  sample  is  obtained.  One 
hundred  cubic  centimeters  of  chemically  pure 
carbon  disulphide  is  noured  into  the  flask  in 
small  portions,  with  continual  agitation,  until 
all  lumps  disappear  and  nothing  adheres  to 
the  bottom.  The  flask  is  then  corked  and  set 
aside  for  15  minutes. 

After  being  weighed,  the  Gooch  crucible 
containing  the  felt  is  set  up  over  the  dry  pres- 
sure flask,  as  shown  in  Fig.  14,  and  the  solu- 
tion of  bitumen  in  carbon  disulphide  is  de- 
canted through  the  felt  without  suction  by 
gradually  tilting  the  flask,  with  care  not  to 
stir  up  any  precipitate  that  may  have  settled 
out.  At  the  first  sign  of  any  sediment  com- 
ing out,  the  decantation  is  stopped  anil  the 
filter  allowed  to  drain.  A  small  amount  of 
carbon  disulphide  is  then  washed  down  the 
sides  of  the  flask,  after  which  the  precipitate 
is  brought  upon  the  felt  and  the  flask 
scrubbed,    if    necessary,    with    a    feather  or 
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"policeman,"  to  remove  all  adhering  material. 
The  contents  of  the  crucible  are  washed  with 
carbon  disulphide,  until  the  washings  run 
colorless.  Suction  is  then  applied  until  there 
is  practically  no  odor  of  carbon  disulphide  in 
the  crucible,  after  which  the  outside  of  the 
crucible  is  cleaned  with  a  small  amount  of  the 
solvent.  The  crucible  and  contents  are  dried 
in  the  hot-air  oven  at  100°  C.  for  about  20 
minutes,  cooled  in  a  desiccator,  and  weighed. 
If  anv  appreciable  amount  of  insoluble  matter 
adheres  to  the  flask,  it  should  also  be  dried 
and  weighed,  and  any  increase  over  the 
original  weight  of  the  flask  should  be  added 
to  the  weight  of  insoluble  matter  in  the 
crucible.  The  total  weight  of  insoluble  ma- 
terial may  include  both  organic  and  mineral 
matter.  The  former,  if  present,  is  burned  off 
by  ignition  at  a  red  heat  until  no  incandescent 
particles  remain,  thus  leaving  the  mineral 
matter  or  ash,  which  can  be  weighed  on  cool- 
ing. Tfje  difference  between  the  total  weight 
of  material  insoluble  in  carbon  disulphide  and 
the  weight  of  substance  taken  equals  the  total 
bitumen,  and  the  percentage  weights  are  cal- 
culated and  reported  as  total  bitumen,  and 
organic  and  inorganic  matter  insoluble,  on  the 
basis  of  the  weight  of  material  taken  for 
analysis. 

This  method  is  quite  satisfactory  for  straight 
oil  and  tar  products,  but  where  natural  as- 
phalts are  present  it  will  be  found  practically 
impossible  to  retain  all  of  the  finely  divided 
mineral  matter  on  an  asbestos  felt.  It  is, 
therefore,  generally  more  accurate  to  obtain 
the  result  for  total  mineral  matter  by  direct 
ignition  of  a  1-gram  sample  in  a  platinum  cru- 
cible or  to  use  the  result  for  ash  obtained  in 
the  fixed  carbon  test.  The  total  bitumen  is 
then  determined  by  deducting  from  100  per 
cent  the  sum  of  the  percentages  of  total  min- 
eral matter  and  organic  matter  insoluble.  If 
the  presence  of  a  carbonate  mineral  is  sus- 
pected, the  percentage  of  mineral  matter  may 
be  most  accurately  obtained  by  treating  the 
ash  from  the  fixed  carbon  determination  with 
a  few  drops  of  ammonium  carbonate  solution, 
drying  at  100°  C,  then  heating  for  a  few 
minutes  at  a  dull  red  heat,  cooling,  and 
weighing  again. 

When  difficulty  in  filtering  is  experienced — ■ 
for  instance,  when  Trinidad  asphalt  is  present 
in  any  amount — a  period  of  longer  subsidence 
than  15  minutes  is  necessary,  and  the  follow- 
ing method  proposed  by  the  committee  on 
standard  tests  for  road  materials  of  the 
American  Society  for  Testing  Materials  is 
recommended : 

From  2  to  15  grams  (depending  on  the  rich- 
ness in  bitumen  of  the  substance)  is  weighed 
into  a  150-cu.  cm.  Erlenmeyer  flask,  the  tare 
of  which  has  been  previously  ascertained,  and 
treated  witli  100  cu.  cm.  of  carbon  disulphide. 
The  flask  is  then  loosely  corked  and  shaken 
from  time  to  time  until  practically  all  large 
particles  of  the  material  have  been  broken  up, 
when  it  is  set  aside  and  not  disturbed  for  48 
hours.  The  solution  is  then  decanted  off  into  a 
similar  flask  that  has  been  previously  weighed, 
as  much  of  the  solvent  being  poured  off  as  pos- 
sible without  disturbing  the  residue.  The  first 
flask  is  again  treated  with  fresh  carbon  di- 
sulphide and  shaken  as  before,  when  it  is  put 
away  with  the  second  flask  and  not  disturbed 
for  48  hours. 

At  the  end  of  this  time  the  contents  of  the 
two  flasks  are  carefully  decanted  off  upon  a 


weighed  Gooch  crucible  fitted  with  an  asbestos 
filter,  the  contents  of  the  second  flask  being 
passed  through  the  filter  first.  The  asbestos 
filter  shall  be  made  of  ignited  long-fiber  amphi- 
bole,  packed  in  the  bottom  of  a  Gooch  crucible 
to  the  depth  of  not  over  one-eighth  of  an  inch. 
After  passing  the  contents  of  both  flasks 
through  the  filter,  the  two  residues  are  shaken 
with  more  fresh  carbon  disulphide  and  set  aside 
for  24  hours  without  disturbing,  or  until  it  is 
seen  that  a  good  subsidation  has  taken  place, 
when  the  solvent  is  again  decanted  off  upon  the 
filter.  This  washing  is  continued  until  the  fil- 
trate or  washings  are  practically  colorless. 

The  crucible  and  both  flasks  are  then  dried 
at  125°  C.  and  weighed.  The  filtrate  containing 
the  bitumen  is  evaporated,  the  bituminous  resi- 
due burned,  and  the  weight  of  the  ash  thus  ob- 
tained added  to  that  of  the  residue  in  the  two 
flasks  and  the  crucible.  The  sum  of  these 
weights  deducted  from  the  weight  of  substance 
taken  gives  the  weight  of  bitumen  extracted. 

USE  OF  TOTAL   BITUMEN  DETERMINATION. 

This  determinatin  is  made  on  all  classes  of 
bituminous  products.  In  the  analysis  of  tars 
the  organic  matter  insoluble  is  commonly 
known  and  reported  as  "free  carbon." 

Determination    of    Bitumen    Insoluble  in 
Paraffin  Naphtha. 

Equipment. — The  apparatus  is  the  same  as 
for  bitumen  soluble  in  carbon  disulphide. 

Method. — This  determination  is  made  in  the 
same  general  manner  as  the  total  bitumen  de- 
termination, except  that  100  cu.  cm.  of  80°  B. 
paraffin  naphtha  is  employed  as  a  solvent  in- 
stead of  carbon  disulphide.  Considerable  dif- 
ficulty is  sometimes  experienced  in  breaking 
up  some  of  the  heavy  semisolid  bitumens;  the 


surface  of  the  material  is  attacked,  but  it  is 
necessary  to  remove  some  of  the  insoluble- 
matter  in  order  to  expose  fresh  material  to 
the  action  of  the  solvent.  It  is,  therefore, 
advisable  to  heat  the  sample  after  it  is 
weighed,  allowing  it  to  cool  in  a  thin  layer 
around  the  lower  part  of  the  flask.  If  dif- 
ficulty is  still  experienced  in  dissolving  the 
material,  a  rounded  glass  rod  will  be  found 
convenient  for  breaking  up  the  undissolved 
particles.  Not  more  than  one-half  of  the  total 
amount  of  naphtha  required  should  be  used 
until  the  sample  is  entirely  broken  up.  The 
balance  of  the  100  cu.  cm.  is  then  added,  and 
the  flask  is  twirled  a  moment  in  order  to  mix 
the  contents  thoroughly,  after  which  it  is 
corked  and  set  aside  for  30  minutes. 

In  making  the  filtration  the  utmost  care 
should  be  exercised  to  avoid  stirring  up  any  of 
the  precipitate,  in  order  that  the  filter  may 
not  be  clogged  and  that  the  first  decantation 
may  be  as  complete  as  possible.  The  sides  of 
the  flask  should  then  be  quickly  washed  down 
with  naphtha  and,  when  the  crucible  has 
drained,  the  bulk  of  insoluble  matter  is 
brought  upon  the  felt.  Suction  may  be  ap- 
plied when  the  filtration  by  gravity  almost 
ceases,  but  should  be  used  sparingly,  as  it 
tends  to  clog  the  filter  by  packing  the  precipi- 
tate too  tightly.  The  material  on  the  felt 
should  never  be  allowed  to  run  entirely  dry 
until  the  washing  is  completed,  as  shown  by 
the  colorless  filtrate.  When  considerable  in- 
soluble matter  adheres  to  the  flask,  no  attempt 
should  be  made  to  remove  it  completely.  In 
such  cases  the  adhering  material  is  merely 
washed  until  free  from  soluble  matter,  oand 
the  flask  is  dried  with  the  crucible  at  100°  C. 
for  about  one  hour,  after  which  it  is  cooled 
and  weighed.  The  percentage  of  bitumen  in- 
soluble is  reported  upon  the  basis  of  total 
bitumen  taken  as  100. 

The  difference  between  the  material  insol- 
uble in  carbon  disulphide  and  in  the  naphtha  is 
the  bitumen  insoluble  in  the  latter.  Thus,  if  in  a 
certain  instance  it  is  found  that  the  material  in- 
soluble in  carbon  disulphide  amounts  to  1  per 
cent  and  the  10.9  per  cent  is  insoluble  in  naph- 
tha, the  percentage  of  bitumen  insoluble  would 
be  calculated  as  follows: 

Bitumen  insoluble  in  naphtha       10.0  —  1  9.9 

Total  bitumen  100  —  1  99 

=  lo  per  cent. 

USE   OF    NAPHTHA    INSOLUBLE    BITUMEN  DETER- 
MINATION. 

This  test  is  made  on  all  petroleums,  mal- 
thas, asphalts,  and  other  solid  native  bitumens 
and  their  products. 
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Flash  point  0  C  

Burning  point  0  C  
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It  should  be  noted  that  petroleum  naphthas 
are  by  no  means  definite  compounds,  but  are 
composed  of  a  number  of  hydrocarbons  which 
vary  in  character  and  quantity  according  to 
the  petroleum  from  which  they  have  been  dis- 
tilled. Their  solvent  powers  also  vary  greatly. 
Thus  naphthas  produced  from  asphaltic  petro- 
leums, consisting  mainly  of  naphthene  and 
polymethylene  hydrocarbons,  are  much  more 
powerful  solvents  of  the  heavier  asphaltic  hy- 
drocarbons than  are  the  paraffin  naphthas. 
Then  density  of  the  naphtha  also  affects  its 
solvent  power,  for  those  of  high  specific  grav- 
ity dissolve  the  heavier  hydrocarbons  more 
readily  than  those  of  lower  specific  gravity. 
As  the  main  object  of  this  test  is  to  separate 
the  heavier  hydrocarbons  of  an  asphaltic  na- 
ture from  the  paraffin  hydrocarbons,  a  para- 
ffin solvent  should  be  employed,  and  for  ordi- 
nary purposes  a  paraffin  naphtha  of  86°  B. 
gravity,  distilling  between  40°  C.  and  65°  C, 
has  been  found  to  be  readily  obtainable  and 
fairly  satisfactory.  The  solvent  action  of  88° 
B.  naphtha  is  a  little  lower,  and  therefore  pref- 
erable, but  it  cannot  be  as  readily  obtained. 

The  determination  is  also  frequently  made 
with  heavier  naphthas,  such  as  66°  B.  and  72° 
B.,  for  the  purpose  of  grading  the  character 
of  the  bitumen  present  in  the  compound.  A 
report  should  therefore  always  distinctly  state 
the  gravity  and  character  of  the  solvent  used. 

Determination   of   Bitumen    Insoluable  in 
Carbon  Tetrachloride. 

Equipment. — The  apparatus  is  the  same  as 
for  bitumen  soluble  in  carbon  disulphide. 

Method. — This  determination  is  conducted  in 
exactly  the  same  manner  as  described  under 
"Determination  of  bitumen  soluble  in  carbon 
disulphide,"  using  100  cu.  cm.  of  chemically 
pure  carbon  tetrachloride  in  place  of  carbon 
disulphide. 

The  percentage  of  bitumen  insoluble  is  re- 
ported upon  the  basis  of  total  bitumen  taken 
as  100,  as  described  under  "Determination  of 
bitumen  insoluble  in  paraffin  naphtha." 

USE  OF  DETERMINATION  OF  BITUMEN  IN  CARBON 
TETRACHLORIDE. 

The  bitumen  insoluble  in  carbon  tetrachlo- 
ride, but  soluble  in  carbon  disulphide,  is  com- 
monly known  as  "carbenes."  The  test  is  occa- 
sionally made  on  petroleums,  asphalts,  and  oth- 
er solid  native  bitumens  and  their  products, 
for  the  purpose  of  identification,  or  when  there 
is  any  reason  to  suspect  that  the  material  un- 
der examination  has  been  injured  by  over- 
heating during  the  process  of  manufacture. 

Determination  of  Fixed  Carbon. 

Equipment. — The  equipment  for  the  deter- 
mination of  fixed  carbon  is  as  follows: 
1  iron  ring  support  (ring  7.5  cm.  in  diameter). 
1  platinum  triangle. 
1  Bunsen  burner  and  rubber  tubing. 
1  platinum  crucible  with  a  tight-fitting  cover 

(weight  complete,  from  20  to  30  grams). 
1  crucible  tongs. 

1  desiccator  with  calcium  chloride. 
1  analytical  balance,  capacity  100  grams,  sen- 
sitive to  0.1  milligram. 

Method. — This  determination  is  made  in  ac- 
cordance with  the  method  described  for  coal 
in  the  Journal  of  the  American  Chemical  So- 
ciety, IH'M),  Vol.  21,  p.  1110.  One  gram  of  the 
material  is  placed  in  a  platinum  crucible  weigh- 
ing from  20  to  30  grams  and  having  a  tightly 
fitting  cover.  It  is  then  heated  for  seven 
minutes  over  the  full  flame  of  a  Bunsen  bur- 
ner, as  shown  in  Fig.  15.  The  crucible  should 
be  supported  on  a  platinum  triangle  with  the 
bottom  from  (i  to  8  cm.  above  the  top  of  the 
burner.  The  flame  should  be  fully  20  cm. 
high  when  burning  freely,  and  the  determina- 
tion should  In-  made  in  a  place  free  from 
drafts.  The  upper  surface  of  the  cover  should 
burn  clear,  but  the  under  surface  should  re 
main  covered  with  carbon,  excepting  in  the 
case  of  some  of  the  mure  fluid  bitumens,  when 
the  under  surface  of  the  cover  may  be  quite 
clean. 

'I  he  i  ruriblc  is  removed  to  a  desiccator  and 
when  coo]  is  weighed,  after  which  the  cover 
is  removed,  and  the  crucible  is  placed  in  an 
inclined  position  over  the  I'unsen  burner  and 
ignited  until  nothing  but  ash  remains.  Any 

'  ai !  Ii  po  id  d  on  the  cover  is  also  burned 

off.    The  weight  of  ash  remaining  is  deducted 


from  the  weight  of  the  residue  after  the  first 
ignition  of  the  sample.  This  gives  the  weight 
of  the  so-called  fixed  or  residual  carbon,  which 
is  calculated  on  a  basis  of  the  total  weight  of 
the  sample,  exclusive  of  mineral  matter.  If 
the  presence  of  a  carbonate  mineral  is  sus- 
pected, the  percentage  of  mineral  matter  may 
be  most  accurately  obtained  by  treating  the 
ash  with  a  few  drops  of  ammonium  carbonate 
solution,  drying  at  100°  C,  then  heating  for  a 
few  minutes  at  a  dull  red  heat,  cooling  and 
weighing. 

An  excellent  form  of  crucible  for  this  test 
is  shown  in  Fig.  15.  It  has  a  cover  with  a 
flange  4  mm.  wide,  fitting  tightly  over  the 
outside  of  the  crucible,  and  weighs  complete 
about  25  grams.  Owing  to  sudden  expansion 
in  burning  some  of  the  more  fluid  bitumens,  it 
is  well  to  hold  the  cover  down  with  the  end  of 
the  tongs  until  the  most  volatile  products  have 
burned  off. 

USE  OF  DETERMINATION  FOR  FIXED  CARBON. 

This  determination  is  made  on  all  bitumi- 
nous products  with  the  exception  of  tars,  upon 
which  reliable  results  cannot  be  obtained,  ow- 
ing to  the  error  introduced  by  the  presence  of 
considerable  quantities  of  free  carbon. 

Determination  of  Paraffin  Scale. 

Equipment. — The  equipment  used  in  the  tests 
for  the  determination  of  paraffin  scale  consists 
of  the  following: 

1  200  cu.  cm.  (6  oz.)  glass  retort  (for  each  de- 
termination). 

1  150  cu.  cm.  Erlenmeyer  flask. 

1  100  cu.  cm.  Erlenmeyer  flask. 

1  500  cu.  cm.  (16  oz.)  flask,  with  side  neck  for 
filtering  under  pressure. 

1  glass  funnel  65  mm.  in  diameter,  steam  150 
mm.  long  (Fig.  16-a). 

1  freezing  mixture  reservoir  (Fig.  16-b). 

2  rubber  stoppers  with  hole  (Figs.  16-c  and 
16-d). 

1  analytical  balance,  capacity  100  grams,  sen- 
sitive to  0.1  milligram. 

1  rough  balance,  capacity  1  kilogram,  sensi- 
tive to  0.1  gram. 

1  wash  bottle. 

1  quart  tin  cup,  seamless. 

1  package  C.  S.   &  S.  9  centimeter  hardened 

filter  papers. 
1  vacuum  pump  and  connections. 
1  glass    crystallizing    dish    50    millimeters  in 

diameter. 
1  steam  bath. 

1  desiccator  with  calcium  chloride. 
1  4-in.  steel  spatula. 
1  Bunsen  burner  with  rubber  tubing. 
1  iron  stand  with  retort  clamp. 

Method. — One  hundred  grams  of  the  mate- 
rial under  examination  should  be  weighed  in- 
to the  tared  glass  retort  and  distilled  as  rap- 
idly as  possible  to  dry  coke.  The  distillate  is 
caught  in  a  150-cu.  cm.  Erlenmeyer  flask,  the 
weight  of  which  has  been  previously  ascer- 
tained. During  the  early  stages  of  distillation 
a  cold,  damp  towel  wrapped  around  the  stem 
of  the  retort  will  serve  to  condense  the  dis- 
tillate. After  high  temperatures  have  been 
reached,  this  towel  may  be  removed.  When 
the  distillation  is  completed,  the  distillate  is 
allowed  to  cool  to  room  temperature  and  is 
then  weighed  in  the  flask.  This  weight  minus 
that  of  the  flask  gives  the  weight  of  the  total 
distillate. 

Five  grams  of  the  well  mixed  distillate  is 
then  weighed  into  a  100-cu.  cm.  Erlenmeyer 
flask  and  mixed  with  25  cu.  cm.  of  Squibb's 
ether.  Twenty-five  cubic  centimeters  of 
Squibb's  absolute  alcohol,  is  then  added,  after 
which  the  flask  is  packed  closely  in  a  freezing 
mixture  of  finely  crushed  ice  and  salt  main- 
tained at  —  18°  C.  in  a  quart  tin  cup.  After 
remaining  30  minutes  in  this  mixture,  the 
solution  is  quickly  filtered  through  a  No.  575 
C.  S.  &  S.  9-centimeter  hardened  filter  paper 
placed  in  a  glass  funnel,  which  is  packed  in  a 
freezing  mixture,  as  shown  in  Fig.  16.  Vacuum 
should  be  employed  to  hasten  filtration.  The 
freezing  mixture  reservoir  shown  in  Fig.  It!-/) 
may  be  made  by  cutting  in  half  a  round  glass 
bottle   measuring  approximately    120  nun.  in 

di;  tei  and  using  the  upper  half  it)  an  in 

verted  position.  Any  precipitate  remaining  on 
the  paper  should  be  washed  until  free  from 
oil  with  about  SO  cu.  cm.  of  a  I  to  1  mixture 
of  Squibb's  ether  and  absolute  alcohol  cooled 
to  —  18°  C. 

After  the  paper  has  been  sucked  dry,  it 
should  be  removed  from  the  funnel  and  the 
adhering  palatini  stale  should  be  scraped  oil 


into  a  weighed  crystallizing  dish  and  dried  on 
a  steam  bath.  The  dish  and  contents  should 
then  be  cooled  in  a  desiccator  and  weighed. 

The  weight  of  the  paraffin  scale  so  obtained, 
divided  by  the  weight  of  the  distillate  taken 
and  multiplied  by  the  percentage  of  the  total 
distillate  obtained  from  the  original  sample, 
equals  the  percentage  of  the  paraffin  scale. 

USE  OF  PARAFFIN  SCALE  DETERMINATION. 

The  paraffin  scale  determination  may  be 
made  on  all  native  bitumens  and  their  prod- 
ucts which  are  suspected  of  being  of  a  para- 
ffin nature.  It  is  not  an  extremely  accurate 
determination,  however,  and  is  seldom  em- 
ployed by  the  Office  of  Public  Roads. 

The  Extraction  of  Bitumonous  Aggregates. 

Equipment. — The  equipment  required  for  the 
extraction  of  bituminous  aggregates  is  given 
below.  The  equipment  for  recovering  aggre- 
gates only  consists  of  the  following : 

1  centrifuge  extractor,  complete  with  motor, 
speed  regulator,  and  electrical  connections. 
(Fig.  17.) 

1  hot  plate. 

1  enamel-ware  dish  approximately  2  in.  deep 

and  9  in.  in  diameter. 
1  hammer. 
1  %-in.  cold  chisel. 
1  large  metal  kitchen  spoon. 
1  sq.  ft.  of  1/16-in.  deadening  felt  paper. 
1  1%-in.  stiff  flat  brush. 
1  500  cu.  cm.  bottle  or  flask. 

1  balance,  capacity  1  kilogram,  sensitive  to  0.1 
gram. 

1  sheet  of  heavy  manila  paper. 

The  additional  equipment  for  recovering 
bitumen  is  as  follows : 

1  iron  ring  support  (ring  10  cm.  in  diameter). 

1  iron  ring  support  with  condensor  clamp. 

1  round  tin  can,  10  by  12  cm.,  covered  with  as- 
bestos paper. 

1  32-cp.  incandescent  lamp,  with  socket  and 
connections. 

1  asbestos  hood.    (Fig.  18-c.) 

1  1,000  cu.  cm.  round-bottom  flask,  with  cork. 

1  spiral  condenser,  length  of  body  25  cm.,  with 
cork  to  fit,  and  rubber-tubing  connections. 

50  cm.  of  glass  tubing,  S  mm.  bore. 

1  1,000  cu.  cm.  flat-bottom  flask. 

1  porcelain  evaporating  dish,  11  cm.  In  diameter. 

1  watch  glass,  20  cm.  in  diameter. 

1  steam  bath. 

Method. — The  extractor  shown  in  Fig.  17 
was  designed  upon  lines  suggested  by  an  ex- 
amination of  machines  in  use  by  A.  E.  Schutte 
and  C.  N.  Forrest.  It  consists  of  a  y5  h.  p., 
1,100  revolutions  per  minute  vertical-shaft  elec- 
tric motor  a,  with  the  shaft  projecting  into  the 
cylindrical  copper  box  b,  the  bottom  of  which 
is  so  inclined  as  to  drain  to  the  spout  c.  A 
3/16-in.  circular  brass  plate  9Vi  ins.  in  diam- 
eter is  shown  in  d,  and  upon  this  rests  the 
sheet-iron  bowl  e,  which  is  8V2  ins.  in  diameter 
by  2-5/16  ins.  high,  and  has  a  2-in.  circular 
hole  in  the  top.  Fastened  to  the  inner  side 
of  the  bowl  is  the  brass  cup  /,  having  a  circle 
of  %-in.  holes  for  the  admission  of  the  solv- 
ent, and  terminating  in  the  hollow  axle,  which 
fits  snugly  through  a  hole  at  the  center  of 
the  brass  plate.  The  bowl  may  be  drawn 
firmly  against  a  felt-paper  ring  g,  %  in.  wide, 
by  means  of  the  2%-in.  milled  nut  h,  for  which 
the  hollow  axle  is  threaded  for  a  distance  of 
%  in.,  directly  below  the  upper  surface  of  the 
plate.  The  axle  fits  snuggly  over  the  shaft 
of  the  motor,  to  which  it  is  locked  by  a  slot 
and  cross  pin  i. 

The  aggregate  is  prepared  for  analysis  by 
heating  it  in  an  enamel-ware  pan  on  the  hot 
plate  until  it  is  sufficiently  soft  to  be  thorough- 
ly disintegrated  by  means  of  a  large  spoon. 
Care  must  be  taken,  however,  that  the  individ- 
ual particles  are  not  crushed.  If  a  section  of 
pavement  is  under  examination,  a  piece  weigh- 
ing somewhat  over  I  kilogram  may  be  cut  off 
with  hammer  and  chisel.  The  disintegrated 
aggregate  is  then  allowed  to  cool,  after  which 
a  sufficient  amount  is  taken  to  yield  on  extrac- 
tion from  50  to  60  grams  of  bitumen.  It  is 
placed  in  the  iron  bowl  and  a  ring  9i  in.  wide, 
cut  from  the  felt  paper,  is  fitted  on  the  rim, 
after  which  the  brass  plate  is  placed  in  posi- 
tion and  drawn  down  tightly  by  means  of  the 
milled  nut  If  the  bitumen  is  to  be  recovered 
and  examined,  the  felt  ring  should  be  pre- 
viously treated  in  the  empty  extractor  with  .1 
couple  of  charges  of  carbon  disulphide  in  or- 
der to  remove  any  small  amount  of  grease  or 
resin  that  may  be  present,  although  a  proper 
grade  of  fell  should  be  nrncticallv  free  from 
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such  products.  The  bowl  is  now  placed  on 
the  motor  shaft  and  the  slot  and  pin  are  care- 
fully locked.  An  empty  bottle  is  placed  under 
the  spout  and  150  cu.  cm.  of  carbon  disulphide 
is  poured  into  the  bowl  through  the  small 
holes.  The  cover  is  put  on  the  copper  box  and, 
after  allowing  the  material  to  digest  for  a  few 
minutes,  the  motor  is  started,  slowly  at  first 
in  order  to  permit  the  aggregate  to  distribute 
uniformly.  The  speed  should  then  be  in- 
creased sufficiently  by  means  of  the  regulator 
to  cause  the  dissolved  bitumen  to  flow  from 
the  spout  in  a  thin  stream.  When  the  first 
charge  has  drained,  the  motor  is  stopped  and 
a  fresh  portion  of  disulphide  is  added.  This 
operation  is  repeated  from  four  to  six  times 
with  150  cu.  cm.  of  disulphide.  With  a  little 
experience  the  operator  can  soon  gage  ex- 
actly what  treatment  is  necessary  for  any 
given  material.  When  the  last  addition  of 
solvent  has  drained  off,  the  bowl  is  removed 
and  placed  with  the  brass  plate  uppermost  on 
a  sheet  of  manila  paper.  The  brass  plate  and 
felt  ring  are  carefully  laid  aside  on  the  paper 
and,  when  the  aggregate  is  thoroughly  dry,  it 
can  be  brushed  on  a  pan  of  the  rough  bal- 
ance and  weighed.  The  difference  between 
this  weight  and  the  original  weight  taken 
shows  the  amounts  of  bitumen  extracted.  The 
aggregate  may  then  be  tested  as  occasion  re- 
quires. 

When  it  is  desired  to  recover  and  examine 
the  bitumen,  the  apparatus  shown  in  Fig.  18 
will  be  found  convenient  and  fairly  safe  for 
the  distillation  and  recovery  of  such  inflam- 
mable solvents  as  carbon  disulphide.  In  the 
laboratory  of  the  Office  of  Public  Roads  this 
apparatus  is  arranged  so  that  the  glass  tub- 
ing passes  through  a  stone  partition  between 
two  sections  of  a  small  hood,  thus  keeping  the 
distilling  and  receiveing  apparatus  entirely  sep- 
arated. 

The  solution  of  bitumen  should  be  allowed 
to  stand  over  night  in  order  to  permit  the 
settling  of  any  fine  mineral  matter  that  is 
sometimes  carried  through  the  felt  ring  in 
the  extractor.  The  solution  is  then  decanted 
into  the  flask  a,  and  the  solvent  is  driven  off 
by  means  of  heat  from  an  incandescent  lamp 
until  the  residue  is  of  a  thick  sirupy  consis- 
tency. Meanwhile  the  solvent  is  condensed 
and  recovered  in  the  flask  b.  The  residue  is 
poured  into  an  11-centimeter  porcelain  evapor- 
ating dish,  and  evaporated  on  a  steam  bath. 
The  most  scrupulous  care  must  be  taken  at  all 
times  that  no  flames  are  in  its  immediate  vi- 
cinity. Evaporation  is  carried  on  at  a  gentle 
heat,  with  continual  stirring,  until  foaming 
practically  ceases.  It  is  advisable  to  have  a 
large  watch  glass  at  hand  to  smother  the 
flames  quickly,  should  the  material  ignite.  As 
the  foaming  subsides,  the  heat  of  the  steam 
bath  may  be  gradually  raised,  and  evaporation 
is  continued  until  the  bubbles  beaten  or  stirred 
to  the  surface  of  the  bitumen  fail  to  give  a 
blue  flame  or  odor  of  sulphur  dioxide  when 
ignited  by  a  small  gas  jet.  The  dish  of  bitu- 
men should  then  be  set  in  a  hot-air  oven 
maintained  at  105°  C.  for  about  an  hour,  after 
which  it  is  allowed  to  cool.  Its  general  char- 
acter is  noted  and  any  tests  for  bitumens  that 
are  necessary  are  then  made  upon  it. 

Grading  the  Mineral  Aggregate. 

Equipment. — The  equipment  required  for 
this  consists  of  the  following: 

1  set  of  18-in.  stone  sieves  with  meshes  of  IV2, 
1%,  1.  %,  ¥s,  V*.  and  Vs  ins.  respectively. 

1  set  of  S-in.  brass  sand  sieves  of  10,  20,  30,  40, 
50,  80,  100,  and  200  mesh,  respectively,  with 
pan  and  cover. 

1  rough  balance,  capacity  1  kilogram,  sensi- 
tive to  0.1  gram. 

1  1%-in.  stiff  fiat  brush. 

Several  sheets  of  manila  paper. 

Method. — For  aggregates  containing  parti- 
cles too  large  to  pass  a  %-in.  screen,  the  stone 
sieves  are  used,  and  are  stacked  in  their  regu- 
lar order  over  a  sheet  of  heavy  paper,  with  the 
largest  size  required  on  top;  The  weighed 
amount  of  stone  is  placed  on  the  largest  sieve 
and  is  carefully  protected  from  drafts  which 
might  carry  away  any  of  the  fine  material. 
The  upper  sieve  is  then  removed  from  the 
stack  and  shaken  over  a  large  sheet  of  paper 
until  no  more  particles  come  through.  The 
material   thus   retained,   including  any  frag- 


ments caught  in  the  meshes  of  the  sieve,  is 
weighed,  and  that  which  passes  is  added  to 
the  contents  of  the  succeeding  sieve.  This  op- 
eration is  repeated  with  each  succeeding  sieve. 

When  grading  sands  or  fine  aggregates,  it 
is  customary  to  take  a  10-gram  sample  in  or- 
der that  the  weights  may  give  direct  percent- 
ages to  tenths  of  1  per  cent.  The  sieves  are 
stacked  in  regular  order  with  the  200-mesh 
sieve  resting  on  the  pan.  The  sample  is 
brushed  on  the  top  sieve,  after  which  the 
cover  is  put  on  and  the  stack  agitated  for 
about  five  minutes  with  both  rocking  and  cir- 
cular shaking.  Each  sieve  is  removed  in  or- 
der, and  shaken  and  tapped  on  a  clean  piece 
of  paper  until  no  appreciable  amount  of  ma- 
terial comes  through.  All  lumps  are  broken 
up  by  crushing  them  against  the  side  of  the 
sieve  with  the  finger  or  a  small  spatula.  The 
contents  of  the  sieve  are  emptied  into  the  pan 
of  the  balance.  All  particles  caught  in 
the  mesh  are  removed  by  brushing  across 
the  underside  of  the  sieve  and  are  added 
to  the  contents  of  the  pan.  As  great  op- 
portunity exists  for  wide  variations  in 
the  results  of  sand  gradings  made  by  different 
persons,  owing  to  the  possibility  of  always  get- 
ting a  little  more  material  to  pass  by  continued 
shaking,  it  is  well  for  the  novice  to  repeat  his 
sifting  on  any  given  mesh,  after  having 
weighed  it,  in  order  to  see  what  further  loss 
he  can  produce.  If  his  judgment  has  not 
erred,  several  minutes'  further  sifting  should 
not  produce  a  loss  of  over  0.5  gram. 

Where  coarse  aggregates  have  considerable 
material  passing  a  one-eighth-inch  screen  and 
it  is  desired  to  grade  this  material  further,  it 
should  be  weighed  and  well  mixed,  quartered, 
if  necessary,  and  a  100-gram  sample  should  be 
passed  through  the  sand  sieves.  From  the 
percentages  so  obtained  and  the  weight  of  ma- 
terial passing  the  one-eighth-inch  sieve,  the 
percentages  of  the  total  aggregate  which  these 
finer  materials  represent  may  be  calculated. 

The  Office  of  Public  Roads  has  adopted  the 
following  recommendations  of  the  committee 
on  standard  tests  for  road  materials  of  the 
American  'Society  for  Testing  Materials  as  to 
the  size  of  wire  for  standard  sand  sieves: 
Meshes  Diameter 

per  of  wire, 

lin.  in.  ins. 

10   0,027 

20   0165 

30  01375 

40  01025 

50...  009 

80  00575 

100  0045 

200  00235 

Determination    of    Voids    in    the  Mineral 
Aggregate. 

Equipment. — The  equipment  for  the  deter- 
mination of  void  in  the  mineral  aggregate  is 
as  follows : 

1  section  of  4-in.  steel  pipe,  machined  on  the 
inside  and  cut  to  such  a  length  that  its  cu- 
bical contents  equal  1,000  cu.  cm. 

1  2,000  cu.  cm.  graduated  glass  cylinder. 

1  10-in.  trowel. 

1  small  tin  scoop. 

1  iy2-in.  stiff  flat  brush. 

1  2-ft.  length  of  metal  rod. 

2  sheets  of  manila  paper. 

Method. — The  aggregate  is  thoroughly 
mixed,  and  quartered,  if  necessary,  until  a 
representative  sample  of  material  more  than 
sufficient  to  fill  the  section  of  pipe  is  obtained. 
The  pipe  is  set  upright  on  a  sheet  of  manila 
paper  and  the  aggregate  poured  in,  a  scoopful 
at  a  time,  and  tamped  continuously  with  the 
trowel  handle.  Care  must  be  taken  that  no 
segregation  of  the  material  occurs,  either  in 
scooping  up  or  pouring  it  into  the  pipe.  The 
pipe  is  filled  'level  full,"  or  approximately  so, 
if  the  aggregate  gives  an  uneven  surface,  after 
which  it  is  raised  and  the  contents,  which 
equal  1,000  cu.  cm.,  are  allowed  to  remain  in 
a  pile  on  the  paper. 

About  GOO  cu.  cm.  of  water  is  placed  in  the 
glass  cylinder  and  an. accurate  reading  of  the 
volume  is  taken ;  this  is  called  "a."  The 
measured  quantity  of  the  aggregate  is  now 
poured  in,  a  little  at  a  time,  and  stirred  with 
the  metal  rod  to  displace  any  air  bubbles. 
When  all  has  been  added  and  the  dust  has 
settled  sufficiently  to  give  a  clear  meniscus, 
the  volume  is  again  read  and  this  reading  is 


called  "b."    The  percentage  of  voids  may  then 
be  calculated  from  the  following  formula : 
Percentage  of  voids  = 
1000— (b  — a)  X  100       1000  —  b  +  a 

  or   . 

1000  10 

Conversion  Tables  and  Forms  for  Report- 
ing Tests. 

Table  I  is  a  metric  conversion  table  for 
measures  of  length,  capacity  and  mass.  Table 

11  gives  a  comparison  of  degrees  Baume,  and 
specific  gravity,  and  Table  III  is  a  comparison 
of  Centigrade  and  Fahrenheit  degrees. 

Figures  1!)  and  20  and  21  show  file  cards 
used  by  the  Office  of  Public  Roads,  and  Figs. 
22  and  23  show  forms  used  for  report  blanks. 

Laboratory  Equipment. 

The  necessary  equipment  for  a  small  lab- 
oratory about  to  engage  in  the  routine  test- 
ing and  inspection  of  bitumens  is  given  in  the 
following  list.  The  maximum  cost,  exclusive 
of  platinum  ware,  solvents,  and  chemicals, 
should  not  exceed  $300,  and  the  material  could 
no  doubt  be  purchased  at  a  lower  figure  by 
securing  bids  on  the  entire  equipment  from 
several  of  the  chemical  supply  houses. 

For  the  extraction  of  bituminous  aggregates, 
the  recovery  of  the  bitumen,  and  examination 
of  the  aggregates,  the  aditional  equipment  de- 
scribed for  that  work  will  be  required  at  an 
additional  cost  of  approximately  $125. 

APPARATUS. 

1  analytical  balance,  capacity  100  grams,  sen- 
sitive to  0.1  milligram. 

1  set  of  weights,  50  grams  to  5  milligrams,  with 
rider. 

1  rough  balance,  capacity  1  kilogram,  sensitive 

to  0.1  gram. 
1  stop  watch. 
1  Engler  viscosimeter. 
1  penetrometer. 

1  New  York  State  Board  of  Health  oil  tester. 
1  aluminum  float  with  3  brass  collars. 
1  cubical  brass  mold. 
1  brass  plate  5  by  8  cm. 

1  metal  cover  for  melting  point  apparatus. 

1  constant  temperature  oven. 

1  thermo-regulator. 

1  hot  plate  14  by  18  ins. 

1  steam  bath. 

1  small  drying  oven. 
6  Bunsen  burners. 

4  iron  tripods. 

3  iron  ring  supports. 

3  rings  for  ring  support,  7.5  cm.  in  diameter. 
3  condenser  clamps. 
3  brette  clarnps. 

G  pieces  of  wire  gauze,  10  by  10  cm. 

2  enamel-ware  dishes,  3  ins.  deep  by  9  ins.  in 
diameter. 

6  1-pint  tin  cups,  seamless. 
6  1-quart  tin  cups,  seamless. 

12  tin  boxes,  6  cm.  in  diameted  by  2cm.  deep. 
6  tin  boxes,  5  cm.  in  diameter  by  3.5  cm.  deep. 
1  metal  kitchen  spoon. 

1  10-cm.  steel  spatula. 

1  crucible  tongs. 

1  hammer. 

1  %-in.  cold  chisel. 

1  1%-in.  stiff  flat  brush. 

1  triangular  file. 

1  small  round  file. 

1  set  of  cork  borers,  Nos.  1  to  12. 

1  brass  filter  (vacuum)  pump. 

1  piece  of  w're,  20  cm.  long  (No.  12  Brown  & 
Sharpe  gauge). 

3  chemical  thermometers  reading  from — 10°  C. 
to  110°  C. 

3  chemical  thermometers  reading  from  0°  C.  to 
250°  C. 

2  chemical  thermometers  reading  from  0°  C.  to 
400°  C. 

4  hydrometers,  0.800  to  0.900;  0.900  to  1.000; 
1.000  to  1.200;  1.200  to  1.400. 

1  hydrometer  jar,  35  by  50  mm. 

1  special  pyenometer. 

6  250  cu.  cm.  beakers,  low  form. 
6  150  cu.  cm.  beakers,  low  form. 

2  800  cu.  cm.  beakers,  low  form. 

2  400  cu.  em.  beakers,  tall  form,  without  lip. 

1  10-cm.  crystallizing  dish,  deep,  straight  sides. 

1  5-cm.  crystallizing  dish. 

12  100  cu.  cm.  Erlenmeyer  flasks. 

2  150  cu.  cm.  Erlenmeyer  flasks. 

2  500  cu.  cm.  flasks  with  side  neck  for  Altering 

under  pressure. 
6  750  cu.  cm.  glass  retorts,  with  tubulature. 
G  200  cu.  cm.  glass  retorts,  with  tubulature. 
4  500  cu.  cm.  wash  bottle,  with  tubulated  glass 

stopper  ground  into  neck,  for  solvents. 
1  1.000  cu.  cm.  wash  bottle  for  water. 
G  100  cu.   cm.  glass  cylinders,   graduated  to  1 

cu.  cm. 

6  25  cu.  cm.  glass  cylinders,  graduated  to  0.2 
cu.  cm. 

1  150-mm.  desiccator  with  porcelain  plate. 

1  filter   tube    for    Gooch    crucible    3.9    cm.  in 

diameter. 
1  object  glass. 

1  pound  of  light  glass  tubing,  assorted. 

1  pound  of  glass  rods,  assorted. 

2  rubber  stoppers.  No.  8,  with  one  hole. 
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2  rubber  stoppers.  No.  1,  with  one  hole. 
5  pounds  of  rubber  gas  tubing,  V4  in.  internal 
diameter. 

1  ft.  of  rubber  tubing.  1-in.  diameter,  for  Gooeh 

crucibles. 
5  lbs.  of  heavy  asbestos  paper. 

Corks,  assorted. 

PLATINUM. 
1  triangle.  5  cm.  sides  (10  to  12  grams). 


1  Gooeh  crucible,  as  specified  (20  to  23  grams) 

for  solubility  determinations. 
1  crucible  with  tight  fitting,  flanged  lid  (about 

25  grams)  for  fixed  carbon  determinations. 
SOLVENTS  AND  CHEMICALS. 
Carbon  disulphide,  chemically  pure. 
86°  Baume  paraffin  naphtha,  distilling  between 

40°  C.  and  65°  C. 
Carbon  tetrachloride,   chemically  pure. 


Ether  (Squibb's). 

Alcohol,  absolute  (Squibb's). 

Cottonseed  oil. 

Mercuric  chloride  or  nitrate. 

Mercury. 

Ammonium  carbonate,  chemically  pure. 
Calcium  chloride,  granular  for  desiccator. 
Asbestos,  pure  long  fiber  amphibole. 
C.  S.  &  S.  9-cm.  hardened  filter  papers. 


WATER-WORKS     AND     SEWERS  SECTION 


Methods   and   Costs   of   Tunnel  and 
Open  Cut  Excavation  in  Sand- 
stone for  a  Sewer  at  Pratt 
City,  Alabama. 

A  sewer  was  constructed  during  October 
and  November,  1910,  to  connect  the  sewers  of 
Pratt  City  with  the  Birmingham,  Ala.,  main 
storm  sewer.  Pratt  City  is  within  the  corporate 
limits  of  Birmingham.    A  small  hill  located 


Power    labor   120  0.1714 

Powder    374  0.3348 

Repairs    22  0.0314 

Miscellaneous    2.964  4.2340 

Total   $4,200  Jii.OO 

The  data  of  the  open  cut  work  were  as  fol- 
lows : 

Length    in    feet   400 

Size  in  feet   4x21 

Number   10-hour  shifts   40 

Average  advance  per  shift,  feet   10 

Average  powder  per  shift,  sticks   32 

Air  pressure  at  drills,  lbs   80 
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Fig.  1  —  Profile  of  Sewer  Tunnel  at  Pratt  City,  Ala. 


on  the  line  of  the  sewer  necessitated  tunnel- 
ing with  deep  open  cut  approaches.  The  ac- 
companying profile;  Fig.  1,  illustrates  the  size 
of  the  job  and  the  method  of  attacking  the 
work. 

When  rock  was  encountered  power  drills 
were  put  in  use  and  the  open  cut  was  con- 
tinued until  a  depth  of  21  ft.  was  reached. 
The  ditch  was  4  ft.  wide  and  the  lower  12  ft. 
of  it  was  driven  in  solid  rock.  For  this  work 
two  No.  7  Water  Leyner  drills  were  used, 
drilling  8  ft.  holes.  These  holes  were  loaded 
with  60  per  cent  Jefferson  powder  and  blasted. 

For  the  tunnel,  two  CxG-ft.  shafts  were 
sunk,  as  shown  by  the  profile,  and  the  work  of 
tunneling  in  the  sandstone  was  prosecuted 
both  ways  from  the  shafts  as  well  as  from 
the  north  approach.  The  tunnel  was  4xo  ft. 
in  section  and  eight  6-ft,  holes  were  drilled  to 
the  round  in  each  heading  and  loaded  with 
from  -'50  to  35  sticks  of  60  per  cent  Jefferson 
powder.  From  two  to  four  rounds  were  gen- 
erally blasted  in  a  10-hour  shift,  the  muck 
being  hoisted  as  fast  as  made. 

The  tunnel  was  driven  for  a  distance  of  700 
ft.,  when  another  200-ft.  open  cut  section  was 
made  at  the  south  end  connecting  with  the 
Birmingham  main  storm  sewer.  The  pipe  was 
laid  as  the  work  progressed  and  the  spoil  re- 
placed. 

The  air  plant  for  the  two  Xo.  7  Water  Ley 
ner  drills  consisted  of  a  L0xl2xl0-in,  steam- 
driven  air  compressor  and  a  25  h.  p.  portable 

boiler,  one  man  acting  as  fireman  and  engi- 
neer. 

The  work  was  done  by  the  E,  W.  Jordan 
Contracting  Co.  We  are  indebted  to  Mr.  (  . 
A.  1 1 irschberg,  of  the  l-evner  Drill  Co.,  for 
the  information  given  above. 

The  data  of  the  tunnel  work  were  M  fol 
lows : 

r.eriKth    In    feet  V   Jn'r' 

HI/.-x   In   feet   *« 

Number       10-hour  «hirtH.   go 

Average  advance  per  shift,  wet   ll'°SS 

Average  powder  per  shift,  Miiekx  

Air  pripHMiire  a  I  drlllH,  Mm   80 

Two  men  drilling  ai  $;i  and  four  men  mack 

inii  at  *I..Vl  were  worked  each  shift.    The  cost 

of  this  work  was  as  follows: 

n,.m  Totsl<   ''er  tt. 

in-IM'fiit   llbor  *  too  10.6142 

Mm-klna    Inlior   3B0  0.6142 


The  drilling  and  mucking  were  done  by  the 
same  power  as  was  employed  in  tunnelling. 
The  costs  of  the  open  cut  work  were  as  fol- 
lows : 

Item.  Total.    Per  ft. 

Drilling    labor  $  240  $0,600 

Mucking    labor   600  1.500 

Power   labor   80  0.200 

Powder    250  0.620 

Repairs    16  0.040 

Miscellaneous    14  0.036 

Total   $1,200  $3.00 


Proposed    Intercepting    Sewers  and 

Sewage  Disposal  in  New  Bedford, 

Mass. — A  Study  in  Design. 

The  city  of  New  Bedford  is  situated  on  two 
arms  of  Buzzard's  Bay,  known  as  Clark's  Cove 
and  the  Acushnet  River.  The  natural  drain- 
age of  about  two-thirds  of  the  total  area  of 
the  city  is  to  these  two  arms  of  the  Bay.  The 
sewers  emptying  into  the  Acushnet  River  drain 
an  area  of  about  2,200  acres  and  serve  about 
70,000  people.  Those  emptying  into  Clark's 
Cove  drain  an  area  of  about  1,600  acres  and 
serve  about  27, lion  people. 

PRESENT  SEWERS  AND  METHOP  OF  SEWAGE 
DISPOSAL. 

The  present  sewerage  system  has  been  laid 
out  in  part  upon  the  separate  system,  carrying 
only  sewage  and  manufacturing  waste,  in  part 
upon  the  combined  system,  carrying  storm 
water  or  surface  drainage  as  well  as  sewage 
and  manufacturing  waste.  The  sewers  dis- 
charge at  31  points  upon  the  Acushnet  River 
and  8  points  on  Clark's  Cove.  The  inverts  of 
the  outlets  are  for  the  most  part,  at  or  near 
low  tide  level,  and  unfortunately  in  many 
cases  do  not  extend  to  the  end  of  the  pier  lines 
where  the  sewage  would  be  promptly  diluted, 
but  terminate  at  the  head  of  the  slip  where 
the  solids  collect  and  putrefy,  oscillating  with 
the  tides  until  they  are  finally  washed  into  the 
thread  of  the  stream  and  out  to  sea. 

The  method  of  disposal  is  therefore  by 
dilution,  but  the  conditions  are  not  such  as  to 
result  in  the  prompt  diffusion  and  dilution  of 
the  sewage  by  the  water  of  the  river,  cove 
and  harbor.  Moreover  the  greater  part  of  the 
discharge  is  into  shallow  tidal  estuaries,  which 
have  considerable  areas  of  tidal  flats  exposed 
at  each  ebb  tide.     The  existence  of  these  fiats 


Fig.  2 — View  of  Open  Cut  Work,  Pratt  City,  Ala.,  Sewer  Tunnel. 


In  the  above  figures  miscellaneous  costs  in- 
clude   Hiil,  capfj  fuse,  miner's  oil  and  sundry 
supplies,  .mil  also  the  COSI  of  pipei  and  pipe 
laying  and  back  filling,     The  COSt   Of  repairs 
per  drill  per   foot  advance  was   1,57  cts. 


and  the  proximit)  to  the  sewer  outfalls  of  the 
shellfish  beds  in  the  Acushnet  River,  arc  of 
serious  importance  from  a  sanitnrj  point  of 
view,  sine  experience  has  shown  that  when 
shellfish  are  grown  or  fattere.l  in  such  w  iters 
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they  may  be  infected  by  and  act  as  carriers  of 
the  germs  of  typhoid  fever  and  possibly  other 
diseases. 

During  the  four  year  period  from  1!)00  to 
'1903  when  there  were  no  restrictions  upon  the 
taking  of  shellfish,  the  average  typhoid  fever 
death  rate  was  approximately  35  per  100,000 
population.  In  August,  1904,  the  taking  of 
shellfish  was  prohibited  and  the  regulation 
was  rigidly  enforced  during  the  two  following 
years,  with  the  result  that  the  typhoid  death 
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1.    Recommended  Circular  Section  for 
Plain   Concrete   Intercepting  Sewers, 
New  Bedford,  Mass. 


rate  fell  to  5  per  100,000  in  1905,  and  9  in 
1906.  In  the  three  following  years  the  death 
rate  per  100,000  of  population  from  typhoid 
increased  to  12,  23  and  2 1  respectively,  due  it 
is  thought  to  lax  enforcement  of  the  regula- 
tions relating  to  the  taking  of  shellfish. 

Practically  all  of  the  sewer  outlets  in  the 
city  of  New  Bedford  cause  serious  nuisances, 
and  offensive  odors  and  other  objectionable 
conditions  exist  practically  all  along  the  shore 
of  the  Acushnet  River  and  New  Bedford  har- 
bor in  front  of  the  city  and  in  the  upper  end 
of  Clark's  Cove.  The  nuisances  are  caused 
by  the  discharge  of  sewage  above  low  water, 
where  it  spreads  out  over  flats  or  beaches 
exposed  at  low  tide,  or  by  the  discharge  of 
sewage  into  docks  or  coves,  where  the  water 
changes  very  slowly. 

Mr.  William  F.  Williams,  City  Engineer  of 
New  Bedford,  formulated  a  general  plan  for 
the  collection  and  disposal  of  the  city  sewage 
to  overcome  the  objectionable  features  of  the 
present  methods.  Messrs.  Metcalf  and  Eddy, 
Consulting  Civil  Engineers  of  Boston,  con- 
curred in  Mr.  Williams'  recommendations  ex- 
cept in  a  few  matters  of  detail.  A  good  many 
questions  of  general  interest  are  discussed  in 
the  report  oil  the  proposed  plans  by  Metcalf 
and  Eddy,  from  which  the  following  informa- 
tion is  taken  : 

PROPOSED  METHOD  OF  SEWAGE  DISPOSAL. 

The  disposal  of  the  sewage  of  the  City  of 
New  Bedford  by  discharge  into  Buzzards  Bay 
is  obviously  the  logical  and  most  economical 
one. 

As  a  method  of  disposal  dilution,  either  in 
fresh  or  salt  water,  is  recognized  today  as  one 
of  the  most  satisfactory  and  econmical,  if 
carried  on  under  suitable  conditions  and  lim- 
itations. By  this  method  of  disposal  is  meant 
the  discharge  of  the  sewage  into  a  body  of 
fresh  or  salt  water  of  comparative  purity,  in 
such  a  manner  that  the  sewage  will  be  rapidly 
dispersed  and  diffused  in.  and  diluted  by  the 
water  into  which  it  is  discharged.  The  action 
which  then  takes  place  is  essentially  one  of 
oxidation,  by  which  the  organic  content  of  the 
sewage  is  burned  up  or  reduced  to  a  stable  and 
harmless  form  resembling  humus.  The  bac- 
teria furnish  food  for  other  bacteria  or  low 
forms  of  animal  and  vegetable  life,  and  dis- 
appear as  a  result  of  sedimentation  and  un- 
favorable environment. 

This  process  is  obviously  the  cheapest 
method  of  disposal,  provided  the  distance  to 
which  the  sewage  has  to  be  carried,  from  the 
city  to  the  point  of  disposal,  is  not  so  great 
ps  to  make  the  cost  of  transmitting  it  exceed 
the  cost  of  some  form  of  local  treatment. 
Under  ordinary  conditions  it  is  the  simplest 


method  of  disposal,  involving  the  least  amount 
of  skill  and  labor  in  operation. 

Certain  conditions  are  necessary,  however, 
to  insure  the  satisfactory  application  of  the 
process:  First,  that  the  sewage  shall  be  dis- 
charged only  where  and  in  such  a  manner  that 
there  may  be  available  comparatively  pure 
water  for  the  rapid  dispersion,  diffusion,  and 
dilution  of  the  sewage,  in  order  that  no  nuis- 
ance may  be  created  by  local  sedimentation  or 
pooling  of  the  solids  contained  in  the  sewage, 
which  would  subsequently  putrefy  and  cause 
nuisance  near  the  point  of  discharge;  second, 
on  account  of  the  fact  that  the  sewage  is 
warmer  and  lighter  than  the  water  into  which 
it  is  discharged  and  therefore  tends  to  rise  in 
a  solid  column,  it  is  desirable  to  discharge  it 
at  a  number  of  different  orifices  in  compara- 
tively small  streams,  and  to  carry  the  outfall 
into  deep  water  and  to  a  point  where  tide, 
wind,  and  other  conditions  will  tend  to  create 
currents  which  may  diffuse  the  sewage  rap- 
idly. Care  must  be  taken  to  remove  the  paper 
and  detritus  finding  its  way  into  the  sewers, 
not  only  to  prevent  the  possible  clogging  of 
the  outfall  and  orifices,  but  also  to  prevent  the 
discharge  of  this  material,  which  would  tend 
to  settle  near  the  outfall  and  undergo  putre- 
faction or  float  about  on  the  surface  of  the 
water.  In  many  cases  it  will  also  be  found 
necessary  to  pass  the  sewage  through  sedi- 
mentation tanks  by  which  the  heavier  organic 
matter  may  be  removed  from  it  in  the  form 
of  sludge,  and  disposed  of  independently. 

It  is  proposed  to  construct  an  intercepting 
sewer  running  parallel  to  the  Acushnet  River, 
with  a  branch  running  across  the  head  of 
Clark's  Cove,  by  which  the  dry  weather  flow 
and  a  certain  portion  of  the  storm  water  flow, 
discharging  through  the  present  sewers,  may 
be  intercepted  or  collected  at  as  low  an  eleva- 
tion as  will  admit  of  the  handling  of  the 
sewage  by  gravity,  without  pumping,  and  be 
carried  to  grit  and  screen  chambers  where  the 
heavy  grit,  paper  and  other  refuse  may  be 
removed  and  the  settled  sewage  may  be  disin- 
fected with  hypochlorite  of  lime  to  reduce  its 
bacterial  content  and  the  possibility  of  infec- 
tion, and  thereafter  discharged  into  the  sea 
for  disposal  by  dilution. 

It  is  proposed  that  the  screenings  shall  be 
burned  and  that  the  sand  and  grit  removed 
from  the  sewage  shall  be  washed  and  there- 
after used  for  filling,  if  this  shall  prove  prac- 
ticable, otherwise  that  the  sand,  grit  and  sedi- 
ment or  sludge,  shall  be  loaded  upon  scows, 
carried  to  sea  to  a  safe  distance,  and  dumped. 
For  this  reason  the  screen  chamber  must  be 
located  upon  the  water  front  where  a  wharf 
can  be  built  and  coal  can  be  readily  obtained 
fi  r  producirg  the  necessary  heat  and  power. 


depth  of  about  30  ft.  through  twenty  or  more 
orifices  in  the  pipe. 

The  sewage  from  the  low  districts  of  the 
city  along  the  water  front,  which  cannot  be 
discharged  into  the  intercepting  sewer  by  grav- 
ity, will  have  to  be  pumped  up  into  this  sewer. 
The  storm  water  flow  in  the  sewers  will  still 
have  to  discharge,  in  large  measure,  into  the 
Acushnet  River  and  Clark's  Cove,  the  amount 
of  such  overflow  being  controlled  in  regulator 
chambers  and  by  the  capacity  of  the  proposed 
intercepting  sewers. 

BASIS  OF  DESIGN. 

Experience  in  other  cities  in  this  country 
has  led  to  the  design  of  intercepting  sewers, 
based  upon  a  maximum  rate  of  discharge  of 
from  300  to  400  gals,  per  capita  per  day  from 
the  population  anticipated  at  the  end  of  30  to 
40  yrs.,  the  economical  point  between  these 
limits  differing  both  as  to  quantity  and  time 
with  a  variety  of  conditions.  The  ordinary 
dry  weather  flow  generally  amounts  to  about 
100  to  125  gals,  per  capita  per  day.  The  New- 
Bedford  interceptor  was  designed  upon  the 
assumption  of  a  maximum  rate  of  discharge 
of  400  gals,  per  capita  per  day,  with  the  sewer 
flowing  full.  This  total  is  composed  of  100 
gals,  per  capita  water  consumption,  50  gals, 
per  capita  ground  water  flow,  and  250  gals, 
per  capita  rain  water  flow. 

It  is  proposed  to  build  the  sewers  of  cir- 
cular form  from  36  ins.  up  to  78  ins.  in 
diameter.  Fig.  1  shows  the  form  of  the  cross 
section  adopted  and  Table  I  gives  the  dimen- 
sions of  the  section  for  various  diameters  to 
evaluate  the  general  notation  shown  in  Fig.  1. 
Between  the  78  in.  circular  sewer  and  the 
screen  chamber  a  horseshoe  section  84  ins.  in 
vertical  diameter  will  be  used.  This  is  equiv- 
alent in  capacity  to  90  in.  circular  sewer.  The 
general  dimensions  of  the  horseshoe  section 
and  its  hydraulic  elements  are  shown  in  Fig.  2. 

The  use  of  concrete  instead  of  brick  in  the 
construction  of  these  sewers  is  suggested  on 
the  score  of  economy.  Concrete  is  known 
to  be  affected,  under  some  conditions,  by  gases 
generated  from  sewage,  chiefly,  it  is  believed, 
hydrogen  sulphide.  Where  the  sewage  is 
mixed  with  salt  water  the  amount  of  sulphur 
compounds  from  which  hydrogen  sulphide  gas 
may  be  formed  is  increased.  '  A  portion  of  the 
intercepting  sewer  will  at  times  contain  a 
mixture  of  sewage  and  salt  water.  The  velo- 
city of  flow  in  this  portion  of  the  sewer  will 
often  be  low.  which  will  tend  to  cause  a 
precipitation  of  sewage  solids  in  the  sewer. 
These  will  decompose  more  or  less  rapidly 
and  it  is  quite  possible  that  under  these  con- 
ditions some  hydrogen  sulphide  will  be  gener- 
ated and  may  be  liberated  from  sewage.  In 
view  of  these  conditions,  Metcalf  and  Eddy 
advise  lining  the  invert  with  a  single  course 

Area  (5q  ft) 
Hydraulic  Radius  (ft) 


Fig.  2.    Hydraulic  Elements 
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Horseshoe  Section  by  Kutter's  Formula. 


(Upper  and  lower  'ines  of  figures  at  bottom  of  diagram  give  Velocity  <ft.  per  sec.  1  and  Dis- 
charge (eu.  ft.  per  see.)  respectively.     Wachusett  Aqueduct  Section. 

N  =  0.013.    S  =  0.0003.    D  =  7  ft.  Hydraulic  radius  =  1  R41. 

H  =  7  ft.  8  ins.    Area  =  44.74  sq.  ft.  Vertical  diameter  =  0.934  X  diam.  of  eiiuiv. 

Wetted  perimeter  =  „'4.26  ft.  circle.) 


From  the  screen  chamber  the  sewer  is  to 
run  to  Clark's  Point,  thence  to  be  carried  by  a 
CO  in.  cast  iron  pipe  running  about  3,000  ft. 
out  into  Buzzards  Bay,  and  discharged  at  a 


of  hard,  dense  brick,  and  advise  lining  the  arch 
in  the  same  way.  If  it  proves  cheaper  to  build 
the  entire  section  of  brick  that  will  be  done 
in  the  section  which  mav  contain  salt  water. 
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TABLE   I. — DIMENSIONS    AND   YARDAGE    OF  PLAIN  CONCRETE  CIRCULAR  SEWER 


SECTION  OF  FIG.  1. 
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In  this  way  the  danger  of  injury  to  the  con- 
crete from  the  action  of  gases  will  be  dimin- 
ished, and  it  will  be  easier  to  repair  any  dam- 
age which  may  be  done  and  which  will  prob- 
ably be  largely  confined  to  the  joints,  than  if 
concrete  were  used.  The  use  of  a  brick  lining 
is  not  believed  to  be  imperative.  However,  if 
it  should  be  decided  to  build  the  sewer  wholly 
of  concrete,  the  thickness  of  the  section  should 
be  increased  by  from  1  to  2  ins.,  on  account  of 
this  possible  corrosive  action,  and  the  con- 
crete should  be  1 :2 :4,  instead  of  1 :2%  :4a/2 
which  it  is  proposed  to  use  for  the  remainder 
of  the  sewer  system  which  is  not  subject  to 
the  entrance  of  salt  water.  Good  ventilation 
of  the  sewers  will  also  tend  to  reduce  the  dan- 
ger of  corrosive  action  due  to  gases. 

The  sewer  between  the  screen  chamber  and 
Clark's  Point  will  be  built  of  concrete,  per- 
haps lined  with  brick,  of  a  horseshoe  or  semi- 
elliptical  type  with  a  vertical  diameter  of  84 
ins.  and  a  carrying  capacity  equivalent  to  that 
of  a  circular  sewer  90  ins.  in  diameter. 

OUTFALL. 

It  is  proposed  to  build  the  sewer  outfall, 
from  the  end  of  Clark's  Point  to  the  point  of 
discharge  (in  30  ft.  of  water,  approximately 
3,000  ft.  from  the  shore  in  a  southeasterly 
direction)  of  two  lines  of  60  in.  cast  iron 
pipe,  laying  but  one  of  these  at  the  present 
time  and  the  second  when  future  increase  in 
the  quantity  of  sewage  to  be  disposed  of  shall 
make  this  necessary.  Comparative  studies  for 
the  use  of  cast  iron  pipe  of  smaller  diameter 
were  also  made,  but  the  60  in.  pipe  was  found 
most  advantageous.  This  pipe  should  be  laid 
on  a  descending  grade  from  the  shore  to  its 
point  of  discharge,  in  a  trench  dredged  for 
this  purpose.  For  the  rapid  and  successful 
diffusion  of  the  sewage  in  the  waters  of  Buz- 
zards Ba\  a  number  of  orifices  should  be  used 
instead  of  a  single  point  of  discharge.  Not 
less  than  20  and  preferably  a  somewhat  larger 
number  of  orifices  upon  this  pipe  line,  is  sug- 
gested. Each  orifice  may  consist  of  a  12-in. 
vertical  cast  iron  riser,  having  on  its  end  a 
horizontal  tee  discharging  through  openings 
8  ins.  in  diameter  in  opposite  directions,  the 
tees  being  set  approximately  parallel  to  the 
line  of  the  shore,  or  nearly  at  right  angles  to 
the  pipe  line.  The  On  in.  nipe  should  be  de- 
creased in  diameter  gradually  as  the  discharg- 
ing pipes  are  taken  off  of  it,  and  have  a  hori- 
/■  ntal  ripen  end,  I"  or  12  inches  in  diameter, 
through  which  the  pipe  may  be  freed  from 
any  heavy  suspended  matter  carried  along  its 
bottom  bv  the  velocity  of  flow  in  the  pipe  line. 
Later,  when  it  becomes  necessary  to  lay  the 
second  00  in.  pipe  line,  it  should  be  laid  in  a 
similar  manner  to  the  first,  but  diverging  from 
it,  to  assure  the  more  perfect  diffusion  of  the 
sewage. 

SiKEEN  AND  GRIT  CHAMBER  AND  POWER  STATION. 

The  proposed  location  of  the  station  to 
cover  the  screen  and  grit  chamber  is  chosen  as 
being  remote  from  the  thickly  settled  part  of 
the  city  and  as  convenient  of  access  from  the 
water  front  The  latter  consideration  is  due 
to  the  need  of  coal  in  the  power  station  and 
for  the  removal  of  grit  and  sludge  from  the 
grit  chamber  Tlx  proposed  station  will  house 
the  power  Mid  disinfecting  plants,  if  disinfec- 
tion r  resorted  to,  as  well  as  the  screen  and 
grit  chambers  This  will  be  the  central  power 
station  The  low  lift  pumps,  used  to  raise  the 
sewage  from  the  low  lying  sewers  up  into  the 


interceptor  will  be  driven  by  electric  motors 
using  current  generated  in  the  central  station. 
The  material  removed  by  the  coarse  screens 
will  be  burned  under  the  boilers  of  the  central 
plant.  A  permanent  wharf  is  also  suggested 
for  this  plant,  at  which  coal  barges  may  un- 
load and  sludge  barges  may  take  their  cargo. 

While  the  interceptor  must  be  kept  as  low 
as  practicable,  in  order  to  reduce  the  amount 
of  sewage  pumped,  it  is  desirable  in  order  to 
prevent  serious  deposition  of  solids  in  the 
sewer,  to  keep  the  bottom  or  invert  of  the 
sewer  in  the  screen  chamber  at  about  the  level 
of  low  tide.  If  this  invert  be  built  approxi- 
mately 6  ins.  below  low  tide  it  will  be  sub- 
merged at  ordinary  high  tide  to  a  depth  of 
about  4  ft.  It  will  back  the  sewage  up  in  this 
interceptor  a  distance  of  over  three  miles  from 
the  water  front,  or  about  two  miles  above  the 
pumping  station,  and  has  the  effect  of  check- 
ing the  velocity  of  flow,  with  a  resulting 
deposition  of  solids.  It  is  believed  that  dur- 
ing the  period  of  years  when  the  amount  of 
sewage  to  be  intercepted  by  the  Acushnet 
sewer  is  small,  it  may  be  advantageous  to 
utilize  the  storage  capacity  in  this  lower  sec- 
tion of  sewer,  subject  to  tidal  influence,  by 
means  of  electrically  operated  gates  in  the 
screen  chamber,  in  order  to  permit  the  dis- 
charge of  the  greater  portion  of  the  daily  flow 
of  sewage  upon  the  ebb  tide  only  and  inci- 
dentally to  increase  the  velocity  of  flow  in  this 
lower  section  and  hence  its  ability  to  scour 
this  section  and  thus  remove  the  materials 
previously  deposited.  Under  this  scheme  of 
operation  the  gates  at  the  screen  chamber 
would  be  closed  at  the  turn  of  the  tide  and  left 
closed  during  the  flood  tide  and  for  a  period 
of  two  hours,  more  or  less,  after  the  subse- 
quent turn  and  ebb  of  the  tide,  so  that  there 
would  be  a  difference  in  elevation  of  several 
feet  in  the  water  or  sewage  surface  on  the 
two  sides  of  the  gate,  which  would  develop  a 
velocity,  upon  opening  the  gates  and  releasing 
the  stored  sewage,  of  3  feet  per  second  or 
more,  in  this  line  of  sewer.  At  such  times  as 
the  available  storage  capacity  in  this  sewer 
was  exceeded  by  the  flow  of  sewage  within  the 
8  hour  period,  more  or  less,  within  which  the 
gates  were  to  be  kept  closed,  the  excess  would 
overflow  the  gates  and  pass  out  to  sea.  When 
the  gates  were  open  there  would  be,  for  a 
short  period,  a  rush  of  sewage  until  hydraulic 
equilibrium  was  again  established.  The  solids 
which  had  been  deposited  in  the  pooling  sew- 
age, would  again  be  picked  up  and  carried 
forward  through  the  screens  into  the  grit 
chamber. 

It  will  be  seen  that  the  variation  in  depth  of 
flow  of  sewage,  caused  by  the  variation  in 
quantity,  which  would  range  from  1  to  about 
.'!  feet  during  different  hours  of  the  day  (in- 
creased to  the  full  depth  of  the  sewer,  or  7 
feet  during  times  of  storm),  is  still  further 
increased  first,  by  the  normal  tidal  range  of 
3%  feet,  and  second  by  the  proposed  method 
of  utilizing  the  storage  capacity  of  the  sewer. 
A  general  study  of  this  question  indicates  the 
general  range  of  sewage  level  in  the  proposed 
grit  chambers,  likely  to  result  from  the  pro- 
posed method  of  operation  anil  the  anticipated 
quantity  of  sewage  to  be  dealt  with.  It  is 
bated  Upon  the  assumed  hourly  rate  of  dis- 
tribution of  the  dry  weather  flow  of  sewage  in 
the  ytit  1910  ainl  (be  year  1940,  and  indicates 
that  the  total  range  of  differences  in  level  will 


be  about  5  ft.  in  1910  and  about  4  ft.  in  1940. 
It  is  also  probable  that  by  1940  it  may  prove 
desirable  to  permit  the  sewage  to  discharge 
continuously,  on  account  of  its  greater  volume 
and  the  relatively  smaller  amount  of  storage 
which  will  be  available  at  that  time,  rather 
than  to  attempt  to  limit  its  flow  in  some 
measure  to  the  ebb  tide  which  is  made  possi- 
ble today  by  the  fact  that  the  available  storage 
is  a  considerable  percentage  of  the  total  sew- 
age flow. 

DESIGN  OF  GRIT  CHAMBERS. 

City  Engineer  Williams  has  made  a  very  in- 
teresting suggestion  for  the  method  of  han- 
dling the  grit  and  sediment,  as  a  result  of  his 
study  of  the  difficulties  presented  by  the  local 
conditions.  It  is  his  opinion  that  sufficient 
dilution  can  be  had  to  permit  of  the  discharge 
into  the  Bay  of  practically  all  of  the  organic 
matter  contained  in  the  sewage,  which  would 
thus  make  necessary  only  the  removal  of  the 
grit  and  heavy  solids  which  might  otherwise 
clog  the  outfall  pipe.  He  proposes  to  effect 
this  removal  by  sedimentation  in  a  small  grit 
chamber  with  hopper  bottom  from  which  the 
deposit  may  be  removed  by  a  sand  ejector. 
The  grit  is  then  to  be  washed  by  the  type  of 
sand  washer  so  successfully  used  to  wash  the 
dirty  sand  scraped  from  the  surface  of  slew 
sand  water  filters  but  never  used  heretofore, 
it  is  believed,  upon  sewage  deposits,  discharg- 
ing the  washing  water  and  light  organic  mat- 
ter back  into  the  sewer.  It  is  suggested  by 
Metcalf  and  Eddy  that  the  grit  chamber  be 
built  along  lines  heretofore  used,  with  suitable 
modifications  to  permit  of  the  ejecting  and 
washing  device  suggested  by  Mr.  Williams,  so 
that  in  case  the  proposed  ejecting  and  washing 
method  does  not  prove  a  success  the  works 
may  still  be  successfully  operated  in  the  man- 
ner now  in  common  use.  It  is  also  suggested 
that  Mr.  Williams  make  some  experiments 
with  the  ejecting  and  washing  method  upon 
the  sewage  before  adopting  the  suggested 
device. 

Should  the  compromise  design  of  the  grit 
chamber,  advanced  by  Metcalf  and  Eddy,  be 
adopted,  the  proposed  84-in.  sewer  will  be 
divided,  in  the  screen  chamber,  into  three 
channels,  two  being  from  6  to  7  ft.  in  width 
and  designed  to  be  used  alternately  or  jointly, 
as  the  flow  of  sewage  shall  make  necessary, 
with  a  third  smaller  channel,  2  ft.  more  or 
less  in  width  and  designed  to  take  only  the 
dry  weather  flow  (when  the  sewage  is  found 
to  contain  but  little,  if  any,  grit),  located 
between  the  two  larger  channels.  Inclined 
racks  or  screens,  built  of  flat  iron  bars  with  a 
space  of  approximately  %  of  an  inch  between 
them,  will  be  placed  in  each  of  these  channels, 
which  are  to  be  controlled  by  sluice  gates 
operated  by  independent  motors.  Just  below 
the  racks  or  screens  will  be  placed  the  grit 
chambers  about  6  feet  in  depth  below  the 
invert  of  the  sewer,  and  40  feet,  more  or  less, 
in  length,  provided  with  ledges  along  the  side 
walls  upon  which  can  be  placed  removable 
steel  plates.  These  plates  will  form  the  hop- 
per bottom  desired  by  Mr.  Williams,  in  which 
is  to  be  located  the  ejector  device,  which  is  to 
be  made  accessible  by  means  of  a  tunnel  pass- 
ing under  the  grit  chamber.  Controlling  gates 
will  also  have  to  be  placed  at  the  lower  end 
of  the  grit  chamber,  before  the  reunion  of  the 
three  channels  into  the  84-inch  horseshoe  or 
elliptical  section  sewer. 

In  the  event  that  the  material  collected  in 
the  grit  chamber  should  prove  to  be  of  such  a 
character  as  not  to  be  readily  ejected  and 
washed,  tb>'  steel  plates  forming  the  hopper 
bottom,  will  be  removed  and  overhead  tracks 
and  carrier  will  be  provided  for  excavating 
the  grit  and  sludge  which  will  accumulate  in 
these  Chambers,  and  for  depositing  it  in  cars 
which  will  run  along  tracks  laid  parallel  with 
tin-  grit  chamber  channels  and  thence  to  the 
wharf  from  which  it  will  be  discharged  into 
a  sludge  scow  or  boat.  This  scow  can  thus 
be  towed  to  sea  by  tug  as  necessary;  probably 
at  intervals  of  about  30  days. 

Should  the  ejector  device  be  found  to  work 
Satisfactorily  the  grit  separated  from  the  scw- 
■gt  may  be  used  for  tilling  in  the  water  front 
in  the  vicinity  of  the  station  and  wharf. 

It  is  prop  »*d  to  equip  the  station  with  a 
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earn  boiler  plant  and  direct  connected  tur- 
tle or  engine  driven  generators  for  the  pro- 
iction  of  the  electric  power  which  will  be 
squired  to  operate  the  gates  and  the  cen- 
ifugal  pumps  located  in  the  uptown  sewage 
fting  stations. 

The  simple  devices  required  for  mixing  and 
>plying  the  calcium  hypochlorite  or  bleach, 
ith  which  the  sewage  may  be  sterilized,  will 
so  be  located  in  this  station,  for,  if  the  cal- 
um  hypochlorite  is  used,  it  should  be  intro- 
iced  into  the  sewage  just  as  it  leaves  the 
•it  chamber  so  that  there  may  be  as  long  a 
:riod  of  contact  as  possible  before  the  sew- 
je  is  discharged  into  the  bay. 

DISINFECTION   OF  SEWAGE. 

In  their  report  to  the  Mayor  of  New  Bed- 
ird  Metcalf  and  Eddy  sum  up  their  recom- 
endation  relative  to  the  disinfection  of  the 
wage  as  follows : 

In  view  of  the  conditions  of  tide,  wind  and 
ater  in  Buzzards  Bay  off  Clark's  Point;  the 
nail  amount  of  sewage  to  be  disposed  of  com- 
ired  with  the  water  available  for  the  dilution; 
le  comparative  remoteness  of  shellfish  grounds 
id  bathing  beaches  from  the  selected  point  of 
scharge;  the  impracticability  of  sterilizing  the 
lixed  storm  water  and  sewage  flowing  during 
mes  of  heavy  or  prolonged  rainfall  from  the 
irious  sewer  overflows  or  points  of  relief  along 
le  water  front;  and  the  impossibility  of  con- 
oiling  absolutely  the  sanitary  conditions  with- 
1  the  harbor,  which,  in  themselves,  make  bath- 
ig  within  the  harbor  and  the  eating  of  shell- 
sh  taken  from  it  dangerous, — we  are  of  the 
jinion  that  it  is  unnecessary  to  attempt  to 


sterilize  the  sewage  at  the  present  time  before 
discharging  it  into  Buzzards  Bay  as  proposed, 
.should  you  conclude  otherwise,  however",  and 
believe  that  the  partial  purification  and  possible 
reduction  in  bacteria  contained  in  the  sewage 
justifies  the  expense  of  installation  and  opera- 
tion, we  advise  the  immediate  construction  of 
sedimentation  basins  adjacent  to  the  grit  cham- 
ber, by  which  the  greater  portion  of  the  sus- 
pended organic  as  well  as  inorganic  matter  con- 
tained in  the  sewage  may  be  removed,  in  order- 
that  the  calcium  hypochlorite  or  disinfecting 
agent  may  be  applied  to  settled  sewage  rather 
than  to  crude  sewage,  on  account  of  its  greater 
efficiency  when  so  applied. 

COST  OF  SEWER  OUTFALLS. 

In  their  report  Metcalf  and  Eddy  give  some 
interesting  data  on  the  cost  of  sewer  outfalls. 
We  quote  them  as  follows  : 

As  bearing  upon  the  estimated  cost  of  the  60- 
inch  cast  iron  sewer  outfall  which  we  have 
estimated  at  slightly  under  $30  per  linear  foot, 
in  dredged  trench,  including  appurtenances,  con- 
tract work,  we  submit  the  following  memoranda 
concerning  the  cost  of  the  Nut  Island  Outfall  of 
the  Boston  Metropolitan  Sewerage  System  and 
of  the  Salem  and  Swampscott  outfalls: 

Boston,  Massachusetts,  Nut  Island  Outfall 
(Built  1902-05.— Two  60-in.  cast  iron  pipes.  5,290 
and  5,558  ft.  long  respectively;  thickness  of 
shell  1%  ins.;  weight  6  tons  per  12  ft.  length. 
Laid  in  trenches  from  40  to  50  ft.  below  high 
water  for  most  of  distance,  with  maximum  53 
ft.  Trenches  dredged  in  stiff  blue  clay;  10  ft. 
wide  at  bottom  and  30  ft.  at  top.  Ten  ft.  piles 
were  driven  in  bents  of  two  piles,  5  ft.  apart 


and  at  6  ft.  intervals,  and  capped  with  spruce 
timbers  upon  which  the  pipe  rested.  Sections 
48  ft.  long  were  put  together  and  towed  to  the 
work  on  a  special  caisson,  which  was  inverted 
and  sunk  by  adnrission  of  water  to  the  struc- 
ture, on  arrival  at  the  proper  place. 


Contract  price  per  foot,  or  laying  $  17.32 

Cost  of  pipe  per  foot   17.00 

Total  cost  of  work  (excepting  admin- 
istrative   expenses)    411,894.00 

Total  cost  per  foot    37.95 


Salem,  Massachusetts,  Outfall. — One  30-in. 
cast  iron  force  main,  9,950  ft.  long  and  weigh- 
ing 3,600  lbs.  per  12  ft.  length.  Laid  in  trench 
6  ft.  to  8  ft.  deep,  except  for  1,500  ft.  in  main 
ship  channel,  where  trench  was  from  12  ft.  to 
15  ft.  deep  and  depth  of  water  35  ft.  over  top 
of  pipe  at  low  water.  For  about  900  ft.  rock 
was  excavated  to  depth  of  6  ft.  or  8  ft.  Re- 
mainder of  excavation  was  mud.  Built  in  sec- 
tions of  7  or  8  lengths,  which  were  towed  to 
the  work  and  sunk. 


Contract  price  per  foot  for  laying.... $  10.85 

Cost  of  pipe  per  foot   3.45 

Total  cost   ot   work    (exclusive  engi- 
neering and  incidentals)    143,498.00 

Total  cost  per  foot    14.48 

Swampscott,  Massachusetts,  Outfall  Sewer. — 
One  18-in.  pipe,  3,628  ft.  long.  For  portion  of 
distance  in  dredged  trench.  Parts  are  rein- 
forced by  driving  piles  on  each  side  and  part 
by  iron  straps  fastened  to  the  ledge.    Built  in 


50  ft.  lengths,  which  were  floated  into  place 
and  fastened  together  by  flanges  working  on  a 
ball  and  socket  joint. 

Total  cost  of  work   $22,122.71 

Total  cost  per  foot    6.10 
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I  .  -?  — 

The  Railway  as  a  Manufacturer.* 

The  practice  of  manufacturing  their  own 
aterials  was  inaugurated  by  the  railroads  a 
ng  time  ago,  when  there  were  many  good 
:asons  for  such  action  which  do  not  exist 
day,  and  when  they  were  able  to  derive  a 
uch  greater  profit  from  their  shop  work  than 
possible  under  present  conditions.  At  that 
me,  foundries  and  factories  were  compara- 
bly few  and  small  and  were  not  so  widely 
stributed  over  the  country.  Efficiency  En- 
neers  had  not  been  invented,  manufacturing 
»sts  were  relatively  high,  and  manufacturing 
■ofits  higher.  Exorbitant  prices  were  fre- 
lently  charged,  particularly  by  the  makers 
t  special  articles  which  entered  largely  into 
le  repair  and  maintenance  of  rolling  stock ; 
id  there  is  no  question  but  that  considerable 
ivings  were  affected  by  the  railroads  in  that 

At  the  present  time  factories  have  multi- 
ied  tremendously,  both  in  numbers  and  in  pro- 
active capacity.  Improved  methods  and  com- 
;tition  have  acted  together  to  so  reduce  man- 
facturing  costs  and  profits  in  the  class  of 
rticles  ordinarily  made  in  the  railroad  shops 
lat  they  can  now  be  bought  at  prices  which 
:nder  the  economy  of  making  them  very 
uestionable. 

We  are  creatures  of  habit  to  a  large  ex- 
mt — and  sometimes  I  think  that  the  railroad 
usiness  has  tendency  to  put  a  man  in  a  rut 
rid  keep  him  there — and  so  we  go  on  manu- 
Jcturing  articles  of  daily  use  because  we 
ave  done  so  for  fifty  years  and  tradition 
:11s  us  that  the  practice  was  economical. 

Also,  the  master  mechanic  or  shop  superin- 
:ndent  often  has  a  very  natural  but  false  pride 
1  attempting  to  demonstrate  that  he  can 
erform  any  shop  operation  just  a  little  bet- 
?r  and  cheaper  than  an  outsider,  and  the  re- 
ult  is,  quite  frequently,  a  good  showing  on 
aper  which,  while  made  with  no  intent  to 
lislead,  will  not  stand  successfully  under  ex- 
ert scrutiny.  It  is  seldom  that  in  any  work 
if  this  kind  performed  at  a  railroad  shop  all 
>f  the  items  of  actual  cost  are  included  in 
he  accounts,  and  it  frequently  happens  that 
uch  operations  are  reported  to  be  a  good 

*A  paper  by  Geo.  G.  Yeomans  before  the 
Railway  Store  Keepers'  Association,  Eighth  An- 
rual  Meeting. 


deal  cheaper  than  is  actually  the  case  when 
all  of  the  proper  charges  are  included  in  the 
figures. 

Today,  the  question  of  how  far  a  railroad 
can  profitably  engage  in  the  -manufacture  of 
various  articles  which  it  needs,  is  one  which 
is  likely  to  be  answered  in  as  many  different 
ways  as  there  are  persons  who  attempt  to 
answer  it.  This  wide  divergence  of  opinion 
almost  amounts  to  proof  positive  that  it  is 
not  economical  in  a  very  broad  sense.  If  the 
saving  to  be  effected  were  so  pronounced  as 
to  be  universally  recognized,  there  would  be 
no  necessity  for  any  attempt  to  analyze  the 
subject.  Broadly  stated,  however,  I  believe 
that  as  a  general  rule  it  is  not  economical  for 
a  railroad  to  undertake  the  manufacture  of  ar- 
ticles that  are  purely  incidental  to  its  daily 
operations,  and  not  in  themselves  of  prime  im- 
portance in  the  direct  production  of  transpor- 
tation. For  example,  while  there  might  be  a 
distinct  advantage  in  the  building  of  locomo- 
tives or  freight  cars  in  the  railroad  com- 
pany's shops  if  the  work  was  carried  on  sys- 
tematically and  continuously,  as  it  is  in  any 
commercial  plant,  it  is  doubtful  whether  the 
same  advantage  would  be  gained  by  the  in- 
termittent use  of  the  shop  facilities  for  that 
purpose.  Still,  even  so,  there  is  more  to  be 
gained  by  the  railroads  in  the  manufacture 
of  these  prime  necessities  of  transportation 
than  in  the  smaller  and  less  important  articles 
of  everyday  use,  and,  what  is  more  to  the 
point, .there  is  a  much  greater  chance  of  their 
gaining  it. 

It  is  true  that  the  railroads  can  buy  just  as 
good  machinery  as  the  manufacturer;  that 
they  can  employ  just  as  good  workmen;  that 
they  can  procure  equally  as  good  materials. 
There  seems  to  be  no  reason  why  they  can- 
not produce  just  as  good  an  article,  and  at  no 
greater  cost  than  the  commercial  manufac- 
turer, but,  so  far  as  my  observation  goes, 
they  do  not  do  so  except  in  ocasional  instances, 
and  in  drawing  any  conclusions  we  must  deal 
with  conditions  as  they  are,  and  not  as  they 
might  be  or  should  be. 

Again,  it  is  true  that  the  railroads  must 
have  shop  buildings,  equipment  and  organiza- 
tion in  order  to  efficiently  maintain  their  roll- 
ing stock.  They  must  pay  the  taxes  and  the 
carrying  charges  on  these  plants,  and  with  all 
these  overhead  expenses  as  a  part  of  their 


fixed  charges  whether  they  engage  in  manu- 
facturing or  not,  it  would  seem  sDecially  de- 
sirable for  them  to  make  the  fullest  possible 
use  of  these  facilities  and  to  manufacture 
practically  everything  they  require.  In  con- 
sidering this  phase  of  the  question,  we  must 
not  forget  that  the  shops  are  primarily  de- 
signed and  organized  for  the  maintenance  and 
repair  of  the  rolling  stock,  and  not  for  manu- 
facturing purposes.  Shop  design  alone  has 
considerable  influence  on  manufacturing  costs. 
It  is  true  that  these  shops  in  properly  finish- 
ing and  applying  the  material  necessary  to  keep 
the  equipment  in  good  condition,  are,  to  a  cer- 
tain extent,  performing  some  of  the  functions 
of  the  manufacturer,  but  not  by  any  means  to 
the  extent  which  is  expressed  by  the  term 
"engaging  in  manufacture."  Furthermore, 
that  is  the  class  of  work  for  which  the  shops 
are  designed  and  which  they  are  prepared  to 
handle  to  the  best  advantage.  It  does  not 
necessarily  follow  that  because  a  railroad  can 
build  a  locomotive  economically  in  its  own 
shops,  it  will  derive  a  similar  benefit  from 
manufacturing  the  driving  springs;  nor  does 
the  fact  that  a  box  car  can  be  built  better 
and  cheaper  than  it  can  be  bought  prove  that 
the  same  is  true  of  a  hand  car. 

There  are  a  number  of  reasons  why  this 
is  so.  As  we  have  already  seen,  the  main- 
tenance of  the  equipment  is  the  real  purpose 
for  which  the  shop  facilities  are  provided,  and 
the  successful  operation  of  the  railroad  de- 
pends in  a  large  measure  upon  the  efficient 
use  of  those  facilities  for  that  particular  pur- 
pose. This  can  only  mean  that  manufacturing, 
as  such,  must  be  a  matter  of  secondary  im- 
portance.   Otherwise,  the  real  work  suffers. 

If  we  analyze  this  a  little  further,  we  find 
that  in  ordinary  practice  the  repair  work  is 
very  properly  given  the  preference  and  that 
when  the  shops  are  crowded  the  manufactur- 
ing is  pushed  further  and  further  into  the 
background.  Also,  we  find  that  it  is  just  at 
this  particular  time  that  the  railroad  could 
secure  the  greatest  advantage  from  making  its 
own  material,  because  business  is  generally 
good,  manufacturers  are  crowded,  deliveries 
are  delaved  and  prices  are  high ;  so  that  at 
the  very  time  when  the  railroads  could  derive 
the  greatest  profit  from  manufacturing,  they 
are  in  a  measure  prevented  from  reaping  it,  by 
the  volume  of  their  legitimate  business. 
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Another  reason  is  found  in  the  fact  that 
closer  and  better  supervision  is  naturally  given 
to  the  work  which  is  of  prime  importance, 
while  the  secondary  work  is  more  or  less 
slighted.  As  a  general  rule,  the  shop  super- 
intendent and  general  foreman  have  just  a 
little  more  on  their  hands  than  they  can  man- 
age to  squeeze  into  the  working  hours.  Some 
things  have  to  be  passed  over  hastily.  This 
is  never  the  work  in  which  the  mechanical 
department  is  specially  interested — such  jobs, 
for  instance,  as  might  result  in  an  engine 
failure  if  not  well  done.  It  is  always  the 
boy  tapping  nuts,  or  cutting  bolts  with  worn- 
out  taps  and  dies,  in  one  corner  of  the  ma- 
chine shop,  or  the  apprentice  forging  a  claw 
bar  or  a  track  chisel  in  the  blacksmith  shop. 
I  lave  you  ever  noticed  how  mreh  ot  the  manu- 
facturing in  a  railroad  shop  is  done  by  boys 
and  apprentices?  The  skilled  workmen  are 
put  on  tiie  most  important  work;  that  is,  the 
work  for  which  the  shops  were  provided. 
Really,  it  is  more  important  to  the  roadmaster 
or  section  foreman  to  have  first-class  work 
done  on  his  tools  than  on  the  motive  power, 
but  the  master  mechanic  is  in  charge  of  the 
shops  and  his  interest  in  track  tools  is  sec- 
ondary. 

It  is  customary  with  a  great  many  rail- 
roads to  manufacture  all  of  the  machine  bolts 
used  in  car  construction,  but  there  are  very 
few  that  have  ever  undertaken  to  manufac- 
ture their  own  track  bolts.  There  is  much 
less  variation  in  the  sizes  and  lengths  of 
track  bolts  than  in  car  bolts.  If  the  practice 
of  manufacturing  the  latter  is  economical, 
would  not  the  manufacture  of  the  former  be 
equally  so?  May  it  be  that  the  preference 
given  to  car  bolts  is  due  to  the  fact  that  the 
mechanical  department  is  more  interested  in 
them  than  they  are  in  track  bolts? 

The  result  of  this  lack  of  skilled  workman- 
ship and  close  supervision  is  usually  quite  no- 
ticeable upon  a  close  inspection  of  the  product 
and  a  comparison  with  the  similar  product  of 
a  commercial  manufacturer.  With  the  latter, 
his  output— whatever  it  may  be — is  of  prime 
importance  His  living  depends  upon  his  be- 
in^  able  t  i  ~ell  it  in  competition  with  a  dozen 
other  makers.  He  is  concentrating  his  atten- 
tion upon  doing  one  thing  well.  He  is  spe- 
cializing in  a  manner  impossible  to  the  aver- 
age railroad  shop.  His  goods  are  subject  to 
the  careful  inspection  of  discriminating  buyers. 
Every  incentive  is  present  to  produce  a  com- 
bination of  good  workmanship  and  low  cost 
of  production.  Most  of  these  incentives  are 
lacking  in  the  average  railroad  shop  and  it 
is  not  to  be  wondered  at  that  generally  speak- 
ing the  workmanship  and  equality  of  the  prod- 
uct docs  not  compare  favorably...  with  that  of 
the  commercial  manufacturing  establishment. 

The  average  railroad  mechanic  will,  as  a 
rule,  accip  and  attempt  to  use  articles  manu- 
facture] in  the  shops  without  question,  simply 
because  they  are  made  in  the  shops,  and  when 
be  find-  difficulty  in  using  them  on  account 
of  improper  design  or  poor  workmanship,  he 
simply  throws  them  in  the  scrap  heap,  also 
without  question  or  complaint,  and  makes  a 
requisition  for  more.  This  is  one  of  the  inci- 
dental costs  of  shop  manufacture,  which  does 
rot  appear  in  the  records. 

Another  is  the  more  lavish  and  wasteful  use 
of  the  products  of  home  manufacture,  as  com- 
pared with  the  purchased  article.  There  is 
iluli  doubt  but  that  when  the  supply  of  ma- 
|i  ;  i.;l  is  apparently  unlimited  and  its  source 
i-  directly  under  the  control  of  the  users,  less 
care  i>  exercised  in  this  respect  than  is  the 
rase  when  a  more  direel  outlay  is  involved. 
Also,  there  is  less  likelihood  of  detecting  the 
misuse  or  abuse  of  material  in  the  process  of 
manufacture  when  the  producer  and  con 
(timer  arc  identical. 

These  hidden  items  of  cost,  or  concealed  ex 
penscs,  are  constantly  being  discovered  and  be 
coming  better  understood.    Those  who  arc 
studying  the  subject  seriously  are  beginning 

to  question  tin   wisdom  of  the  practice.  Thev 

are  learning  thai  the  margin  of  possible  profit 
has  shrunk  almost  to  the  vanishing  point,  and 
that  in  many  cases  railroads  can  actually  l>n\ 

a  good  many  of  the  articles  thev  have  been 

accustomed  to  manufacture,  cheaper  than  they 

can  produce  them. 

I  know  of   several   railroads  which  in  re- 


cent years  have  closed  down  and  abandoned 
well  equipped  brass  foundries  and  have  con 
tracted  with  commercial  foundries  for  their 
requirements.  I  know  of  others  which  have 
leased  their  iron  foundries  to  commercial  op- 
erators, and  of  one  railroad  which,  wdien  the 
foundry  it  was  operating  burned  down,  did 
not  replace  it,  but  is  purchasing  the  castings 
it  requires  with  a  resultant  credit  to  its  oper- 
ating expenses.  A  spring  shop  built  and  put 
in  operation  when  the  price  of  elliptic  springs 
was  seven  or  eight  cents  per  pound,  and  when 
the  margin  between  the  cost  of  the  spring 
steel  and  the  finished  article  was  such  as  to 
admit  of  a  considerable  saving,  is  an  entirely 
different  proposition  from  the  same  shop  to- 
day, when  new  elliptic  springs  can  be  bought 
for  a  price  very  slightly  above  the  cost  of  the 
steel  from  which  they  are  made. 

Whenever  a  railroad  company  can  re-work 
scrap  material  in  such  a  way  as  to  produce 
therefrom  material  that  is  expensive  in  first 
cost  as  compared  with  the  value  of  the  scrap, 
the  practice  of  doing  so  is  a  real  economy. 
For  example,  high  grade  scrap,  such  as  is  re- 
covered from  radial  stays  and  similar  material, 
can  be  piled,  heated  and  hammered  out  under 
a  heavy  steam  hammer  into  bars  suitable  for 
equalizers  and  for  locomotive  drawbars,  at  a 
cost  from  two  and  three-fourths  to  three  cents 
per  pound,  and  the  product  replaces  material 
which  if  purchased  new  would  cost  at  least 
five  cents  per  pound.  Resides  this,  no  special 
machinery  is  required.  The  work  may  be  done 
on  a  large  steam  hammer,  which  is  a  necessary 
tool,  but  which  is  not  always  kept  fully  em- 
ployed with  other  work. 

Where  the  saving  to  he  made  in  this  man- 
ner can  be  calculated  as  high  as  from  $30  to 
$40  per  ton.  the  practice  is  justified;  but  in 
the  case  of  manufacturing  ordinary  bar  iron, 
where  the  greatest  possible  saving  between  the 
value  of  the  scrap  and  finished  product  is  from 
$12  to  $15  per  ton,  it  often  happens  that  the 
labor  expended  in  selecting  and  handling  the 
scrap  and  in  re-working  it  exceeds  the  dif- 
ference between  its  value  and  the  cost  of  the 
new  material,  and  unless  the  line  is  care- 
fully drawn,  the  practice  is  more  apt  to  be  ex- 
pensive than  economical. 

This  discussion  is  not  intended  to  apply 
to  those  more  or  less  isolated  case?,  where 
remoteness  from  available  sources  of  commer- 
cial supply  or  other  unusual  causes  exist, 
which  make  the  manufacture  of  certain  ar- 
ticles almost  a  necessity  for  the  prompt  and 
proper  performance  of  the  regular  shop  func- 
tions, which  are  the  maintenance  and  repair 
of  the  rolling  stock,  but  rather  to  show  that 
as  :i  general  rule  the  practice  of  indiscrimi- 
nate manufacturing  in  a  railroad  shop  is  not, 
on  tine  whole,  economical. 


Progress  on  the  Monroe  St.  Bridge, 
Spokane,  Wash. — The  reinforced  concrete 
bridge  which  is  being  built  by  the  city  of 
Spokane  under  the  day  labor  system,  will  be 
completed  this  fall.  The  total  expenditure  to 
May  1st  was  $370,566.76,  and  it  is  estimated 
that  its  total  cost  will  be  between  $450,000  and 
$460,000.  The  construction  plant  cost  about 
$20,000  and  the  steel  centering  for  the  main 
arch  $.'i0,000.  This  is  designed  to  be  used 
also  in  the  Nettleton  Street  bridge  to  be  con- 
structed. There  was  also  1,122,000  bd.  ft.  of 
lumber  used  for  forms.  The  first  arch  rib 
constructed  was  expected  to  settle  about  IY2 
ins.  when  the  forms  were  removed,  but  the 
actual  settlement  was  about  %  in.  The  com- 
pleted bridge  will  contain  about  23,625  cu.  yds. 
of  concrete,  and  will  be  paved  with  5,205  sq. 

yds.  of  creosoted  wood  block  pavement,  The 

bridge  contains  one  span  of  281  ft.  besides 
several  short  spans. 


A  Concrete  Floor  5998  Ft.  Long.— The 

longest  concrete  floor  in  the  world  is  prohahlv 

thai  of  the  recently  completed  Armour-Swift- 
Burlington  Bridge  across  the  Missouri  River 
al  Kansas  City  This  bridge  is  of  unusual  in- 
terest .;s  it  is  the  longest  riveted  truss  in  the 

world  The  contractors  i>\  careful  planning 
win  able  to  mix  all  the  concrete  with  one 

RanSOme  mixer  Which   was  stationed  on  the 
shore   will'   an   extensive  hoisting  tower  ad 
iacent 


American  Practice  in  General  Type  and 
Clearance  of  Bridges  in  Grade 
Separation  Work. 

BY  ROBERT  H.  WHITMAN.* 
BRIDGE  OVER  STREET. 

Width  of  bridge  or  subway  carrying  street 
over  or  under  railroad. — In  earlier  grade  sep- 
aration work  the  width  of  street  viaducts  and 
subways  at  railroad  crossings  was  often  made 
considerably  less  than  that  of  the  street  in  1 
order  to  reduce  cost  of  construction.  This  1 
has  often  proven  false  economy.  The  re- 
stricted width  has  been  a  continual  eyesore 
and  with  increased  traffic  has  often  perma- 
nently limited  the  capacity  of  the  street.  Grade 
separation  contracts  now  usually  provide  that 
the  street  shall  be  carried  across  the  railroad 
at  full  width. 

In  Chicago,  the  usual  width  of  street  is  66  . 
ft.  In  the  track  elevation  work  66-ft.  streets 
are  usually  carried  under  the  railroad  by  a 
subway  of  the  full  width  of  the  street.  This 
provides  for  a  width  of  roadway  within  the 
subway  of  40  or  46  ft.,  and  a  width  of  side- 
walks on  each  side  of  the  subway  of  10  ft.  or 
13  ft.  each.  Sometimes  the  width  of  the  sub- 
way is  reduced  to  60  ft.  and  in  such  case  the 
roadway  is  40  ft.  and  the  sidewalks  10  ft. 
each.  Where  the  street  has  a  width  of  more 
than  06  ft.  (80  ft.  or  100  ft.)  the  width  of 
subway  is  often  reduced  to  66  ft. 

Posts  or  supports  in  the  street. — As  to  span, 
there  are  three  chief  types  of  bridges  in  grade  ■ 
separation  work:  (a)  The  single  span  bridge.  ' 
A  clear  span  across  the  full  width  of  the 
street,    (b)  The  three  span  bridge  with  a  row 
of  supports  in  each  curb  line,    (c)  A  bridge 
of  four  or  more  spans,  having  rows  of  sup- 
ports in  each  curb  line  and  one  or  more  addi-  , 
tional  rows  in  the  roadway  between  the  curb  , 
lines. 

In  New  York  City  the  most  recent  contracts 
in  grade  crossing  work  have  required  a  clear 
span  over  the  entire  width  of  all  streets  that 
are  not  more  than  75  ft.  wide.  The  clear  span 
has  evident  advantages.  Columns  or  posts  in 
the  street  constitute  an  obstruction,  compara-  . 
tively  slight  if  located  in  the  curb  line,  but 
serious  if  in  the  center  of  the  roadway.  In 
much  of  the  grade  separation  work  in  Massa- 
chusetts the  clear  span  has  been  used.  Gen-  : 
erally  speaking,  however,  the  usual  type  has 
been  the  bridge  of  three  spans  with  rows  of 
supports  in  each  curb  line.  The  bridge  of  four 
or  more  spans  has  only  been  used  in  case  of 
very  broad  streets  or  boulevards. 

The  earlier  track  elevation  ordinances  in 
Chicago  provided  that  two  lines  of  posts  might 
be  placed  on  the  curb  lines  to  support  the 
bridge  girders.  This  allowed  for  a  bridge  of 
three  spans,  there  being  a  single  span  across 
the  roadway  usually  46  ft.  in  width.  More 
recent  track  elevation  ordinances  have  pro- 
vided for  an  additional  line  of  posts  in  the 
center  of  the  roadway,  thus  making  a  bridge 
of  four  spans.  The  long  clear  spans  prescribed 
by  the  earlier  ordinances  were  more  costly 
and  prevented  the  use  of  reinforced  concrete 
deck  slabs  in  place  of  girder  construction.  The 
depth  of  floor  of  the  concrete  slab  bridge  in- 
cluding waterproofing  and  ballast  is  greater 
than  that  required  for  other  types  of  bridge 
and  this  necessitates  increased  grading,  yet  the 
other  advantages  of  this  type  of  construction 
have  so  appealed  to  the  Chicago  companies 
that  they  are  now  generally  using  the  rein- 
forced  concrete  slab  bridge. 

In  the  track  elevation  work  in  F.vanston  on 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  and 
the  Chicago  &  Northwestern  Ry.,  city  ordin- 
ances passed  in  1005  were  amended  in  1000. 
The  city  desired  to  secure  wider  subways  than 
those  specified  in  the  first  ordinance.  The 
railway  companies  were  induced  to  accept  the 
change  as  the  new  plans  provided  for  sup-  j 
porting  posts  in  the  middle  of  some  of  the 
wider  streets,  thus  shortening  the  spans  and 
renderini:  possible  the  use  of  reinforced  con- 
crrie  deck  slabs. 

The  I  Detroit  Grade  Separation  Agreement  of 
lime  30,  1003,  provides  that:  "The  girder 
bridge  to  be  of  such  spans  as  to  provide  a 

•r^llirnrlnn-Stntlstlelnn,  Public  Service  Coni- 
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riveway  in  the  center  of  each  of  said  streets 
•  avenues  of  the  clear  width  named  in  the 
jreement.  The  main  girders  over  the  drive- 
ay  to  be  supported  by  posts  located  in  par- 
lel  lines  between  the  curb  lines  and  the  street 
nes  and  contiguous  to  the  curb  lines."  This 
jreement  also  provides  that  in  the  case  of  the 
lichigan  Ave.  crossing  no  supporting  columns 
re  to  be  placed  along  curb  lines. 
In  Indianapolis  track  elevation  work  the 
eneral  rule  has  been  to  allow  supporting  col- 
mns  in  each  curb  line  where  the  roadway  was 
7  ft.  or  less  between  curbs  and  an  additional 
ow  of  columns  in  the  center  of  the  street  for 
oadways  of  greater  width. 
Bridge  Floor. — Early  in  grade  separation 
;ork  the  necessity  for  tight  floors  was  recog- 
ized.  The  purpose  of  the  tight  floor  is  not 
nly  to  prevent  grease  and  dirt  and  water 
rom  dropping  through  but  also  to  deaden  the 
ioise  of  passing  trains.  An  early  grade  cross- 
ig  report,  that  of  the  Worcester  Commission 
f  1892,  says: 

The  ordinary  railroad  bridge  floor  is  a  very 
msatisfactory  thing  to  have  over  a  city  street. 
?he  noise  of  trains  when  passing  at  fast  speed 
icross  such  a  bridge  is  very  annoying  and  fre- 
[uently  frightens  horses.  Grease  from  the  cars 
md  engines  and  from  the  track  falls  upon  the 
itreet  beneath.  The  ties  and  rails  are  apt  to 
lecome  very  dirty  in  the  vicinity  of  stations 
md  yards  where  trains  are  accustomed  to  stop 
md  where  switching  is  done.  When  it  rains  or 
vhen  snow  or  ice  thaws  the  water,  which  drips 
rom  the  bridge  upon  the  street  below,  is  apt  to 
>e  dirty.  Those  walking  upon  the  sidewalk  can 
>e  partly  protected  as  is  often  done,  by  a 
vooden  roof  extending  to  the  curbstone  which 
s  necessarily  a  somewhat  uncouth  and  dis- 
igreeable  structure,  but  it  is  impracticable  to 
>rotect  the  people  passing  in  the  drive-way 
vhen  this  kind  of  a  floor  is  used.  The  water 
Which  runs  down  between  the  tracks  along  the 
•ailroad  embankment,  is  very  apt  to  be  neg- 
ected  and  allowed  to  run  down  over  the  face  of 
;he  abutment  to  the  sidewalk  and  make  a  very 
iisagreeable  state  of  things.  And  in  the  winter 
he  drippings  generally  freeze  upon  the  face  of 
he  abutment  and  upon  the  sidewalk. 

Noise  is  most  effectively  deadened  by  a  bal- 
asted  track.  The  continuous  ballasted  road- 
.vay  is  also  of  advantage  in  railway  operation. 
It,  however,  adds  to  cost  of  track  elevation  as 
t  directly  increases  the  amount  of  required  de- 
ration of  the  tracks.  In  Chicago,  for  ex- 
ample, in  the  earlier  track  elevation  work,  the 
■ailroads  saved  every  inch  in  thickness  of 
)ridge  floor  in  order  to  save  in  cost  of  grad- 
ng.  In  recent  work,  however,  the  Chicago 
•ailroads  have  voluntarily  put  in  ballasted 
rack  and  concrete  slabs  with  waterproofing 
:hus  adding  much  to  the  amount  of  grading 
"equired. 

In  Grade  Separation  Work  in  New  Bedford, 
Massachusetts  under  a  decree  of  1906,  the  more 
nodern  method  of  requiring  bridges  with  tight 
loors  and  some  provision  for  deadening  sound 
s  not  followed.  The  decree  provides  for 
steel  plate  girder  bridges  with  a  line  off  sup- 
ports near  the  curb  line  and  built  in  accord- 
ince  with  "the  general  specifications  for  rail- 
road bridges  of  the  New  York,  New  Haven  & 
Hartford  R.  R.  Co."  As  to  floors  it  is  pro- 
vided that :  "said  bridges  shall  have  open 
steel  floor  system  with  hard  pine  ties  covered 
with  2-in.  plank.  A  shelter  roof  over  the  side- 
walk, having  a  length  equal  to  the  width  of 
the  bridge,  shall  be  suspended  from  all  bridges 
to  take  the  drip  therefrom."  William  F.  Wil- 
liams, City  Engineer  of  New  Bedford,  in  a 
paper  before  the  Boston  Society  of  Civil  En- 
gineers in  1908,  stated  that  the  city  had  no 
voice  in  the  selection  of  the  designs  for  the 
bridges  and  that  they  can  hardly  be  com- 
mended as  pleasing  to  the  eye. 

Lighting  of  Subways. — It  is  quite  usual  for 
mrnicipalities  to  require  railroad  companies 
to  adequately  li°"ht  crossings  at  grade.  Some- 
times this  obligation  is  continued  under  grade 
separation  ordinances  in  regard  to  the  over- 
lead  viaducts  or  subways.  A  provision  of 
this  kind  is  contained  in  the  Chicago  ordinance 
nf  July  13,  1908,  for  the  elevation  of  the  C.  & 
W.  I.  and  other  railroads.  In  New  York  City 
the  agreement  of  1907  for  the  Glendale  and 


Montauk  Cut-offs  on  the  Long  Island  R.  R, 
and  the  franchise  of  the  same  year  of  the 
New  York  Connecting  R.  R.,  required  the  com- 
pany to  light  all  subways. 

The  Use  of  Arched  Bridges. — An  arch 
bridge  is  usually  more  pleasing  to  the  eye 
than  a  bridge  of  square  design.  On  the  other 
hand  the  square  design  gives  more  headroom 
on  the  sides  of  the  street  and  more  light  in 
the  subway.  There  has  been  some  discussion 
in  Massachusetts  of  the  relative  merits,  of 
these  two  types  of  construction.  The  cities 
have  urged  the  desirability  of  the  stone  arch 
bridge  while  the  companies  have  objected  on 
the  ground  of  expense.  In  some  cases  the 
stone  arch  has  been  used  especially  on  streets 
of  the  boulevard  type.  More  recently  there 
have  been  some  instances  of  the  use  of  the 
concrete  arch.  At  Springfield,  the  Boston  & 
Albany  R.  R.  has  a  handsome  cut  stone  arch 
which  spans  the  main  street.  Brockton,  one 
of  the  first  cities  to  abolish  its  grade  cross- 
ings under  the  Massachusetts  state  aid  law, 
is  notable  for  the  use  of  stone  arch  construc- 
tion. Stone  arches  are  used  on  five  streets — 
three  arches  are  of  stone  with  concrete  back- 
ing and  two  are  of  brick  with  stone  facing. 
A  beautiful  stone  arch  viaduct  carries  the  New- 
York,  New  Haven  &  Hartford  across  Morton 
St.  and  the  Parkwav  at  Forest  Hills,  Boston. 
On  the  same  track  elevation  improvement  steel 
arches  were  used  at  Tremont  and  Walk  Hill 
Sts.  Plate  girder  arch  bridges  enclosed  in  con- 
crete have  recently  been  constructed  in  Buf- 
falo at  the  Delaware  and  Parkside  Ave.  cross- 
ings of  the  New  York  Central  &  Hudson 
River  R.  R. 

CLEARANCE  OF  BRIDGE  OVER  STREET. 

In  grade  separation  improvements  the  usual 
clearance  between  street  surface  and  over- 
head bridge  is  12  to  14  ft.  The  franchise  of 
187-j  under  which  the  elevated  lines  in  the 
Borough  of  Manhattan,  New  York  City,  were 
constructed,  provides,  for  a  clearance  of  14  ft. 
between  the  lowest  part  of  the  overhead  struc- 
ture and  the  street  surface,  except  that  at  the 
summit  of  a  grade  the  clearance  may  be  not 
less  than  12  ft.  The  franchises  of  the  Brook- 
lyn elevated  lines  contain  either  a  similar  pro- 
vision of  a  requirement  of  14  ft.  without  ex- 
ception. Most  of  the  franchises  of  the  Chicago 
elevated  railroads  provide  for  a  clearance  of 
14  ft.  A  few  franchises  were  granted  with  a 
minimum  clearance  of  10'  ft.  In  Philadelphia 
the  minimum  clearance  of  the  elevated  rapid 
transit  line  is  fixed  by  the  franchise  at  14  ft. 
Fourteen  feet  is  generally  regarded  as  a  height 
adequate  for  street  car  traffic  and  for  loaded 
vehicles.  Occasionally,  higher  loads  or  objects 
of  greater  height  are  moved  along  the  streets 
but  it  is  not  considered  necessary  to  provide 
for  such  exceptional  cases  in  view  of  the 
great  additional  cost  to  grade  separation  and 
other  public  improvements.  In  the  past,  how- 
ever, the  height  of  loads  and  street  cars  has 
increased  and  it  is  possible  that  this  tendency 
may  continue.  Possibly  the  development  of 
the  power  vehicle  may  render  an  increased  in 
the  ordinary  height  of  truck  loads  and  vans 
desirable.  In  Chicago  the  present  policy  of 
the  city  is  to  provide  ft.  of  clearance  on 

all  streets  where  surface  lines  exist  or  are 
likely  to  be  needed,  and  12  ft.  on  other  streets 
In  some  of  the  earlier  ordinances  a  smaller 
clearance  was  allowed  and  difficulty  has  now 
arisen  owing  to  the  fact  that  the  large  type  car 
provided  for  in  the  traction  ordinances  re- 
quires 13%  ft.  of  clearance.  In  Indianapolis 
on  streets  used  by  interurban  railways  a  sub- 
way clearance  of  15%  ft.  is  provided.  Table 
I  shows  the  minimum  clearance  of  bridges 
over  streets  in  grade  separation  work  in 
various  cities. 

TABLE  I.  —  MINIMUM  CLEARANCE  OF 
BRIDGES  OVER  STREETS  IN  GRADE 
SEPARATION  WORK  IN  VARIOUS  CITIES. 

Buffalo,    13   ft.;    where   street   car   line.    14  ft. 

Prior  to  1906.  13  ft.  in  all  cases. 
Boston.    13   to    16%    ft:    main   line  Providence 

division.  N.  Y.,  N.  H.  &  H..  the  latter  figure 

being  to  suffit  of  arch. 
Brockton.  Mass..  13%  to  16%  ft-:  in  case  of  arch 

bridges  the  measurement  is  to  suffit  of  arch. 
Chicago,    111.,    12    ft.;    Where    street    car  line, 

13%  ft. 

Cleveland,  Ohio.  13  ft.;  where  street  car  line. 
14%  ft. 

Detroit,  Mich.,  13  ft.;  where  street  car  line.  11  ft. 


Evanston,  111.,  12,  12%,  1"  and  13%  ft.;  12  ft. 
usual  clearance. 

Elizabeth,  N.  .1.,  11  to  13  ft.;  Pennsylvania  li.  R. 

agreement  of  1890. 

Indianapolis,  Ind.,  11  to  14  ft.  for  street  rail- 
ways; 15%  ft.  for  interurban  railways. 

Joliet,  ill.,  12  ft.;  where  street  car  line,  13%  ft. 

Kansas  City,  Mo.,  13  ft.;  where  street  car  line, 
14  1/6  ft.;  Kansas  City  Terminal  R.  R.  Co., 
ordinance  of  July  7,  1909. 

Milwaukee,  Wis.,  12  to  13%  ft. 

New  Bedford,  Mass.,  13'/2  and  14  ft.;  decree  of 
1006. 

Newton,  Mass.,  14  ft.  at  Glen  avenue  and  south 
side  improvement. 

New  York  City:  14  ft.  Glendale,  Montauk  and 
Maple  Grove  cut-offs  and  flushing  improve- 
ment on  Long  Island  railroad.  14  ft.,  in  ex- 
ceptional ca:-es  12  ft.,  Bay  Ridge  and  Hiighton 
Beach  improvement.  14  and  16  ft.  New  York 
connecting  railroad,  1907.  11  to  16  ft.  New 
York,  New  Haven  &  Hartford  railroad  under 
agreement  under  act  of  1903. 

New  York  State.  12  to  13  ft.;  where  street  car 
line,  14  to  14%  ft.;  under  orders  of  Public 
Service  Commission,  Second  District. 

Newark,  N.  J.,  12  to  15.6  ft.  (12%  ft.  usual); 
Pennsylvania  agreement.  1900;  12%  ft.  Lacka- 
wanna agreement,  1901. 

Philadelphia,  Pa.,  14  ft. 

Rochester,    N.    Y.,    12    ft.;    New    York  Central 

track  elevation,  1S81. 
Toronto,    Canada,    14    ft.;    waterfront  viaduct, 

order  of  Canada  Railroad  Commission,  Juim  9 

1909. 
Vermont,  13  ft. 

Washington,  D.  C,  14  ft.;  in  one  case  12  ft. 
Wilmington,  Del.,  14  ft.;  in  a  few  cases  13  ft.; 

Phila.  W.  &  B.  Railroad,  ordinance  of  Dec.  3. 

1901. 

Worcester,  Mass.,  13,  14,  15.  16%  ft.,  the  latter 
being  an  arch  bridge  and  the  measurement  is 
to  tlie  suffit  of  the  arch. 

CLEARANCE  OF  BRIDGE  OVER  RAILROAD. 

In  city  grade  separation  improvements  it  is 
seldom  that  a  clearance  in  excess  of  18  ft.  has 
been  allowed  for  street  bridges  over  railroad 
tracks.  This  clearance  is  not  sufficient  to  per- 
mit trainmen  to  stand  on  top  of  freight  cars 
without  being  struck.  In  the  past  there  have 
been  many  accidents  caused  by  trainmen  being 
struck  by  overhead  structures.  During  the 
year  ending  June  30,  1909,  52  railway  employes 
were  killed  and  809  injured  by  overhead  ob- 
structions. The  necessity  for  trainmen  passing 
over  the  top  of  cars  is,  of  course,  not  as  great 
as  it  was  before  the  general  introduction  of  the 
air  brakes.  It  is  considered  that  an  18  ft. 
clearance  is  sufficient  to  permit  a  trainman  to 
sit  on  top  of  even  the  highest  freight  cars 
without  being  struck,  and  in  terminals  of 
large  cities  where  added  clearance  means 
greatly  increased  construction  cost  it  is  con- 
tended that  an  18  ft.  clearance  is  adequate. 
In  Canada  a  clearance  of  22%  ft.  is  required 
except  with  the  approval  of  the  Board  of  Rail- 
road Commissioners  for  Canada,  and  thus  far 
that  Board  has  not  approved  of  a  smaller 
clearance.  In  1910,  a  bill  was  introduced  in 
the  United  States  Congress  proposing  to  fix 
the  standard  clearance  for  railroads  through- 
out the  United  States  at  20  ft.  above  top  of 
rail. 

W.  H.  Breithaupt,  in  a  paper  read  before 
the  Canadian  Society  of  Civil  Engineers, 
March  18,  1910,  considers  the  subject  of  clear- 
ance as  follows : 

The  highest  fixed  projection  on  an  ordinary 
railway  train  is  the  locomotive  smoke  stack, 
and  passenger  cars  project  higher  than  the 
great  bulk  of  freight  cars;  but  some,  com- 
paratively extremely  few.  special  freight  cars 
are  higher  than  either  passenger  cars  or  loco- 
motive stacks.  The  extreme  clearance  require- 
ment is  for  height,  top  of  rail  to  running  board, 
of  highest  car.  height  of  brakeman  added 
thereto,  and  a  further  allowance  for  contin- 
gencies, among  which  may  be  height  of  load  of 
light  material  on  an  open  car  exceeding  maxi- 
mum box  car  height. 

There  are,  at  the  present  time,  on  the  rail- 
ways of  standard  gage  in  the  United  States. 
Canada  and  Mexico,  about  2. 377,282  freight  cars 
of  all  kinds.  They  classify  as  to  height  rail  to 
running  board,  as  follows: 

Pet. 

Under   12   ft.   including  fiat,   gondola  and 


tank   cars   63.1 

12  ft.  to  13  ft   23.4 

13  ft.  to  13  ft.  6  ins.,  inclusive   11.9 

13  ft.  6  ins.  to  14  ft.,  inclusive   0.65 

Over   14    ft   0.95 


It  is  submitted  that  with  conditions  as  they 
are  and  more  so  with  regard  to  the  future.  20 
ft.  (13%  ft.  for  car  and  6%  ft.  for  man),  is  a 
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reasonable  vertical  clearance.  It  has  been 
shown  that  13%  ft.  covers  the  height  to  run- 
ning board  of  all  but  a  very  small  percentage 
of  freight  cars  now  in  use,  and  that  cars  higher 
than  14  ft.  to  running  board,  i.  e.,  higher  than 
14  ft.  6  ins.  "over  all"  or  to  top  of  brake  rod, 
can  only  to  a  limited  extent  traverse  beyond 
iheir  home  railways.  That  higher  cars  will  be 
economical  or  practicable  is  as  little  probable 
as  that  the  gage  of  railways  will  be  widened  or 
their  entire  structure  changed.  For  a  vertical 
-clearance  requirement  greater  than  21  ft.  (14  ft. 
plus  7  ft.),  there  can,  in  any  event,  be  no  con- 
ceivable rational  need." 

In  Canada  the  Railway  Act  provides  that 
every  bridge  over  a  railroad  shall  have  a  clear- 
ance of  at  least  7  ft.  between  the  top  of  the 
highest  freight  car  used  on  the  railway  and 
the  lowest  beams  of  the  bridge,  and  that  except 
with  the  approval  of  the  Canadian  Board  of 
Railroad  Commissioners,  the  clearance  between 
the  rail  level  and  the  overhead  bridge  shall 
not  be  less  than  22V2  ft.  It  is  understood  that 
in  this  case  the  rail  level  is  taken  to  mean 
the  base  of  the  rail  instead  of  the  top  of  the 
rail  as  is  more  customary.  In  passing  on  pro- 
posed grade  separation  in  Toronto,  the  rail- 
roads asked  for  a  clearance  of  only  about  19 
ft.  in  place  of  the  standard  22%  ft.  The  Com- 
mission in  its  decision  dated  Dec.  30,  1908, 
denies  the  renuest  for  a  smaller  clearance  than 
22%  ft.,  arguing  that  it  would  prove  a  serious 
menace  to  employes  required  to  work  on  top 
of  freight  cars. 

It  was  said  the  rule  requiring  men  to  go  on 
the  tops  of  freight  cars  in  the  Toronto  yards 
■could  be  abolished;  different  rules  for  different 
terminals  would  only  lead  to  confusion.  The 
Board's  accident  inspectors  are  being  con- 
tinually called  upon  to  investigate  accidents 
caused  by  lack  of  headroom  under  bridges,  and 
lack  of  lateral  space  along  the  sides  of  engines 
and  trains.  Our  officials  have  been  steadily 
-endeavoring  to  eliminate  these  sources  of  dan- 
ger, and  it  is  entirely  out  of  the  question  that 
we  should  sanction  the  erection  of  overhead 
bridges  from  York  street  east,  of  a  character 
different  from  that  which  the  law  calls  for. 
There  are  now  too  many  of  these  structures  in 
various  parts  of  the  country,  and  instead  of 
sanctioning  more,  it  is  the  plain  duty  of  the 
Board  to  endeavor  to  get  rid  of  those  that 
now  exist. 

In  Xew  York  State  the  Public  Service  Com- 
mission for  the  Second  District  has  insisted 
on  a  minimum  clearance  of  21  ft.  An  excep- 
tion was  made  in  case  of  electric  zone  of  the 
N.  Y.  C.  &  H.  R.  R.  R.  near  New  York  City. 
Aftr  issuing  an  order  with  the  consent  of  the 
company  that  brakemen  should  not  ride  on  the 
tops  of  cars  within  this  zone  the  Commission 
permitted  clearances  of  1G  to  16%  ft. 

TABLE  II.— MINIMUM  CLEARANCE  OF 
BRIDGES  OVER  RAILROADS  IN  GRADE 
SEPARATION  WORK. 

Canada,  22%  ft,  except  with  approval  of  Board 
of  Railroad  Commissioners. 

Toronto,  22%  ft.,  Waterfront  viaduct  under  or- 
der R.  R.  Commission,  June  9,  1909. 

Connecticut,  18  ft.  Except  with  approval  of  the 
R.  R.  Commissioners,  Connecticut  Statutes  S. 
2018. 

District  of  Columbia:  Washington,  17  ft. 
Massachusetts,  18  ft.    Except  with  approval  of 

State  Railroad  Commission. 
Brockton,  Mais.,  18  ft. 

- 1    Host  f. ii,   M;iv  .   I  ■'.  ft.     In   two  rases  l.*."4  ft, 

B.  &  A.  R.  R.    Decree  of  1904. 
tti  wton,  Mass,  16  ft. 

U'..|  eester,    Mi  SH. ,    |S  ft. 

New  York  Bt«te:  21  ft.  Ifi  ft.  to  16%  ft.  within 
r  lci  t  i  If  zone  of  N.  V.  C.  &  If.  R.  R.  It.  near 
New  York  City. 

Muff.-iio.  N.  Y.,  16  to  18  ft.  In  a  few  cases  16 
ft.    N.  Y.  C.  R.  R.  Belt  Line  21  ft. 

New  York  City,  16  ft.  May  111.1m-  &  Brighton 
Bench  Irnproi omcnts.  18  ft..  New  York  Con  - 
nectlng  Kallri.ad,  1907.  \:,'A  to  19.8  ft.  New 
Vork  Central  It.  H.  In  tin  Hronx.  18  ft.  Now 
York,  New  Haven  &•   Hartford  Hallro.nl  under 

■greemenl  under  law  of  nio.v  16'^  ft..  Flush- 
ing Improvement,   Long  Inland   It.   It.,  1911. 

N«w  .Temey:  Newark.  N.  .1.,  18%  ft.,  I^ickn- 
w.'innn   Agreement,  1901. 

Ohio,  '.:]  ft.  Kxcept  with  approval  of  Common 
I'loiiM  Court,  ntul  In  no  rime  lenn  limn  l6'/4  ft. 

Cleveland.  O  ,   16%  ft. 

Tnnnnylvnnl.'i     J'hflnddphln,  Pa.,  20  fl. 

WlMronnlii:  Milwaukee,  Win.  is  fl.  Chlriign  X- 
N.  W.    Onliiinine  of  April  i:>,  ):>«■' 


Experimental  Road  Construction  at  New 
York  City. — The  Bureau  of  Highways, 
Borough  of  Queens,  City  of  New  York  in  co- 
operation with  the  U.  S.  Office  of  Public 
Roads,  on  Aug.  7  began  the  construction  of 
experimental  pavements  on  Hillside  Ave., 
Jamaica,  west  to  the  Soldiers'  Monument,  to 
Raj'  street.  It  is  proposed  to  lay  one  section 
of  oil-cement-concrete  divided  between  two 
kinds  of  oil,  four  sections  of  bituminous  con- 
crete by  the  mixing  method  and  four  sections 
of  bituminous  macadam  by  the  penetration 
method.  This  work  is  under  the  direction  of 
a  committee  of  engineers  appointed  by  Law- 
rence Gresser,  president  of  the  Borough  of 
Queens,  and  consists  of  Nelson  P.  Lewis, 
Chief  Engineer  of  the  Board  of  Estimate  and 
Apportionment,  City  of  New  York ;  Logan  W. 
Page,  Director  U.  S.  Office  of  Public  Roads; 
John  M.  Goodell,  Editor,  Engineering  Record, 
and  John  H.  Weinberger,  Engineer  in  Charge, 
Bureau  of  Highways,  Borough  of  Queens. 
The  details  are  being  carried  out  by  a  sub- 
committee consisting  of  Prof.  Arthur  H. 
Blanchard,  Consulting  Engineer,  U.  S.  Office 
of  Public  Roads,  Prevost  Hubbard,  Chemist, 
U.  S.  Office  of  Public  Roads,  and  Edwin  H. 
Thomes,  Assistant  Engineer,  Bureau  of  High- 
ways, Borough  of  Queens.  The  following 
special  equipment  will  be  used :  A  portable 
hot  bituminous  concrete  mixer  with  side  load- 
er, engine,  boiler  and  heater,  from  the  T.  L. 
Smith  Co.,  Milwaukee,  Wis. ;  a  Perfection 
bituminous  distributor,  and  oil  pump,  and  a 
heating  pan  from  the  Good  Roads  Machinery 
Co,  18  Old  Slip,  New  York  City,  and  a  400- 
gal.  portable  heating  kettle  from  the  Stevenson 
&  Leonard  Machine  Co.,  Albany,  N.  Y.  A 
complete  report  of  the  work  will  be  published 
by  the  U.  S.  Office  of  Public  Roads. 


Seasoning    Wood    by    Electricity.  —  In 

France  a  new  process  of  seasoning  timber 
has  been  tried  which,  it  is  claimed,  com- 
pletely does  the  work  in  a  short  time,  no 
matter  how  green  the  timber  may  be.  A 
tank  is  filled  with  a  solution  containing  10 
per  cent  borax  and  5  per  cent  of  rosin  and 
a  small  amount  of  sodium  carbonate.  The 
timber  is  placed  in  this  between  two  lead 
plates.  The  current  is  said  to  drive  out  the 
sap  and  deposit  borax  and  resin  in  its  place. 


Begin  On  Model  Road. — The  model  auto- 
mobile highway  from  Milwaukee  to  Chi- 
cago, which  is  to  be  built  under  the  aus- 
pices of  the  Citizens'  Business  League  of 
Milwaukee,  was  begun  July  25.  A  crew  of 
men  with  road  machines,  drags  and  all  oth- 
er necessary  apparatus  went  to  a  point 
about  four  miles  south  of  Milwaukee  on 
the  Kilbourne  road  and  made  camp.  They 
will  work  south  to  the  state  line.  The  re- 
mainder of  the  road  will  be  improved  from 
the  Chicago  end.  The  highway  will  enter 
Milwaukee  over  the  22nd  Ave.  boulevard 
and  viaduct.  It  will  run  directly  south,  and 
will  be  the  shortest  route  to  Chicago.  It 
will  not  pass  through  a  city  or  town  on  the 
way  until  it  strikes  Libertyville,  on  the 
state  line.  It  passes  between  the  towns  of 
Lake  and  Greenfield  and  Franklin  and  Oak 
Creek.  At  Racine  and  Kenosha  the  farm- 
ers have  promised  their  co-operation.  The 
road  will  be  shaped  with  machines,  the 
stones  raked  off  and  the  holes  filled  with 
gravel.  It  will  then  be  dragged  after  each 
rain.  Harry  Lewis,  head  of  the  Citizens' 
Business  League;  Frank  Cannon,  secretary, 
and  Richard  Wagner  supervised  the  installa- 
tion of  the  camp. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cala- 
log8  reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  ami  stale  that  you 
saw  the  raining  mentioned  in  Kniiinkkking- 
(  ovi  haitim,  I  i  you  .lie  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufnc 
tttrrrs. 

Electric  Locomotive!. —  I'nper.  s\|o%  Inn,  16 
pp.    (ieeernl    Rlectrlr  Co,  Sehnertady,  N.  Y. 


In  Bulletin  No.  4867  are  described  and  illus- 
trated electric  locomotives  for  switching  and 
light  freight  service,  varying  in  weight  from  22 
to  35  tons.  The  electrical  equipment  of  these 
locomotives  is  of  medium  capacity  arranged  for 
slow  speeds. 

Forty-one  Concrete  Reasons. — Paper  6x9  ins., 
36  pp.     Lehigh  Portland  Cement  Co,  People's 

Gas  Building,  Chicago. 

This  catalog  under  the  above  title  is  one 
which  will  he  found  to  be  of  use  to  all  engi- 
neers and  contractors.  Its  object  is  to  show 
reasons  why  concrete  should  be  selected  as  a 
building  material.  Its  contents  show  the  sta- 
bility of  concrete  buildings  under  unusual 
shocks,  an  example  being  completely  illus- 
trated and  described  in  the  case  of  the  explo- 
sion of  the  Prest-O-Lite  factory  at  Indianapo- 
lis. Considerable  space  is  devoted  to  showing 
the  adaptability  of  concrete  for  various  classes 
of  buildings.  A  table  of  insurance  rates  is 
given,  showing  the  rates  of  insurance  on  con- 
crete buildings  and  buildings  of  other  mate- 
rial. An  extract  from  a  paper  on  the  compara- 
tive cost  of  reinforced  concrete  and  other  con- 
struction for  mill  buildings  is  given.  A  discus- 
sion of  the  exterior  and  interior  finish  is  con- 
tained, together  with  discussions  of  deteriora- 
tion of  buildings,  flexibility  of  design,  damage 
to  buildings  by  water,  etc,  etc. 

Column  Clamps. — Card,  5x8  ins,  6  pp.  Sy- 
mons  Clamp  Co,  1025  1st  Nat.  Bank  Bids . 
Chicago,  111. 

This  mailing  card  illustrates  and  describes 
the  Symon  Column  Clamp  for  concrete  con- 
struction. 

Lehigh  Cement.— Paper,  6x9  ins,  16  pp.  Le- 
nigh  Portland  Cement  Co,  People's  Gas  Bldg, 
Chicago,  111. 

This  is  the  August  bulletin  containing  an 
illustrated  description  of  the  Mason  City,  Iowa, 
cement  plant  which  is  under  construction. 

Hoisting  Engines.— Paper,  9x12  ins,  32  pp. 
U  llhamson  Brothers  Co,  Cumberland  St  & 
Aramingo  Ave,  Philadelphia,  Pa. 

Catalog  C-l  illustrates  and  describes  a  com- 
plete line  of  contractors'  hoisting  engines.  Ta- 
bles of  sizes,  capacities  and  weights  are  given. 
Some  hoisting  engines  for  special  pruposes  are 
described,  as  well  as  those  for  standard  use. 

Seneca  Cameras.— Paper,  5%x8%  ins,  76  pp. 
Seneca  Camera  Mfg.  Co,  Rochester,  N.  Y. 

This  is  a  complete  catalog  describing  cameras 
of  all  sizes  and  prices  and,  for  the  purposes  of 
engineers  and  others.  A  complete  line  of  aux- 
iliary apparatus  is  shown.  Tables  of  sizes, 
types  and  prices  are  given. 

Browning  Locomotive  Cranes. — Paper,  9x12 
ins,  56  pp.  Browning  Engineering  Co,  Cleve- 
land, Ohio. 

This  is  an  elaborately  illustrated  catalog 
showing  the  various  types  of  cranes  and  hoists 
manufactured  by  the  Browning  Co.  Descrip- 
tions are  given  showing  the  adaptability  of 
various  cranes  for  various  work.  A  study  of 
this  catalog  will  enlighten  one  as  to  new  pur- 
poses for  which  cranes  are  being  used. 

Steel  Posts.— Paper,  6%x6  ins,  20  pp.  The 
American  Steel  Post  Co,  Cor.  Santa  Fe  &  Vio- 
let Ave,  Los  Angeles,  Calif. 

This  catalog  illustrates  and  describes  the  new 
carbo  steel  post  designed  for  heavy  and  light 
field  fencing  and  for  various  purposes.  The 
catalog  contains  interesting  information  re- 
garding fence  data  and  contains  information  as 
to  sizes,  types  and  prices. 

"Xpantrus."— Cloth,  8x5%  ins,  102  pp.  Con- 
solidated Expand  Metal  Companies,  Pittsburgh, 

Pa. 

This  is  a  hand-book  for  designers  of  rein- 
forced concrete  structures.  The  book  shows  the 
feasibility  of  a  shop  fabricated  unit.  It  claims 
an  advantage  for  designers  to  conform  their 
designs  to  some  selected  size  for  each  given 
size  bar  and  to  use  the  same  wherever  possible 
in  order  to  secure  minimum  prices  and  quick 
deliveries.  The  hand-book  contains  tables  of 
standards  and  useful  information  appertaining 
to  the  "Xpantrus"  system  of  reinforced  con- 
crete. 

Sanitary   Feed   Box. — 3%x6,  12  pp.  Sanitary 

Folding  Feed  Pox  Co,  Mahaffey,  Pa. 

This  catalog  illustrates  and  describes  a  sani- 
tary feed  box  which  will  be  of  interest  to  all 
i eani  owners,  especially  those  who  own  and  use 
(lump  wagons. 

Hydraulic  Pumps,  paper,  6x9  Ins.  120  pp.  'VYat- 
son-Slillmnn  Co,  50  Church  St.  New  York 
City. 

This  Is  catalog  No.  S 1  descriptive  of  many 
standard,  and  several  new  types  of  hydraulic 
pumps.  The  catalog  contains  valuable  Infor- 
mal Ion  for  hydraulic  engineers  and  users  of 
livdraullr  machinery.  A  folder  Is  enclosed  de- 
scribing the  Chambers  Ix>eomotlve  Tlwottle 
Ynlve. 

Blur    Print    Machine,   paper  Ins      12  pp. 

Kevolnto   Machine   Co,    II'.    K    93d    St.  New 

York  City. 

This    catalog    describes    the    machine  called 

"The  Blue  Streak"  which  Is  claimed  to  be  the 
fullest    blue  minted   machine   made.  Complete 


astest  blue  minted  machine  made.  Coinplpt 
1 1  list  ra  I  Ions,  desoiipt  Ions  and  pi  Ices  are  given 
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Opportunities  for  Engineers  to  Weld 
the  Science  of  Management  to  the 
Science  of  Engineering. 

This  journal  has  repeatedly  urged  civil  en- 
gineers to  break  away  from  the  underpaid 
field  of  engineering  design  and  to  use  their 
engineering  knowledge  as  a  collateral  asset  in 
the  management  of  some  sort  of  industrial 
production.  One  able  railway  locating  engi- 
neer spent  many  of  the  best  years  of  his  life 
working  on  a  small  salary  before  he  awakened 
to  the  industrial  possibilities  by  which  he  had 
been  surrounded.  Then  he  left  railway  loca- 
tion to  become  a  producer  of  logs  and  lumber. 
In  ten  years  he  has  built  up  a  handsome  for- 
tune and  he  attributes  much  of  his  success  to 
his  engineering  training.  For  example,  the 
work  of  logging  involves  the  building  of  skid- 
roads  and  logging  railways,  and  the  economy 
of  logging  depends  largely  upon  the  skill  with 
which  such  roads  are  located  and  constructed. 
Here  his  engineering  experience  proved  al- 
most invaluable.  Later,  in  designing  and  op- 
erating his  sawmill  plants,  his  engineering- 
knowledge,  and  particularly  his  ability  to  rec- 
ognize engineering  skill — or  lack  of  skill — in 
the  men  he  selected  as  designers  and  opera- 
tors, enabled  him  to  produce  lumber  at  a  less 
cost  than  it  was  produced  bv  his  competitors. 
An  engineer,  as  we  have  before  had  occasion 
to  say,  has  a  marked  advantage  over  other 
men  in  his  ability  to  "size  up"  the  work  done 
by  technical  men  whom  he  employs. 

A  number  of  engineers  have  left  the  govern- 
ment reclamation  service  and  have  organized 
companies  for  the  reclamation  of  arid  lands. 
Certain  of  these  private  projects  have  already 
enriched  the  engineers  who  have  promoted 
them. 

In  this  connection  it  may  be  well  added  that 
agricultural  engineering  of  many  other  kinds 
than  the  reclamation  of  arid  lands  will  prove 
profitable  for  civil  engineers  to  undertake. 
For  example,  it  is  not  generally  realized  that 
irrigation  is  profitable  even  in  districts  that  are 
far  from  beincr  arid.  Doubtless  the  residents 
of  western  Washington  were  startled  when  a 
civil  engineer  recently  proposed  the  irrigation 
of  certain  areas  of  the  Puget  Sound  country — 
a  region  of  heavy  rainfall  except  in  the  sum- 
mer time  when  rain  is  most  needed. 

An  engineer  of  our  acquaintance  has  been 
making  it  his  practice  to  live  in  the  country 
about  half  the  year,  although  his  office  is  in 
the  city,  and  on  his  relatively  small  country 
estate  he  raises  nearly  all  the  food  products 
that  his  family  consumes  during  the  entire 
year.     He  employs  a  "farm  hand"    for  six 


months,  and  that  man  has  become  so  skilled 
that  the  engineer  now  plans  to  extend  his 
farming  operations  very  considerably,  using 
this  farm  hand  as  a  working  foreman.  It 
might  be  said  that  such  an  application  of 
brains  is  not  so  much  engineering  as  it  is  busi- 
ness ability.  But  to  any  one  who  has  delved 
even  slightly  into  modern  literature  on  agri- 
culture, it  is  apparent  that  science  is  the  key- 
note to  farming  success.  The  scientific  knowl- 
edge of  engineers,  and  particularly  the  train- 
ing in  the  art  of  finding  usable  facts  from 
printed  pages,  give  to  engineers  a  marked  ad- 
vantage in  undertaking  the  management  of 
almost  any  kind  of  agricultural  work. 

Two  engineers  of  our  acquaintance  have 
gone  into  the  real  estate  business,  and  have 
been  very  successful.  Their  knowledge  of 
grading,  paving,  sewering,  etc.,  has  enabled 
them  to  plan  and  construct  "additions"  to  a 
growing  city  so  economically  that  they  have 
realized  handsome  profits  from  the  sale  of 
lots. 

Another  engineer  has  for  years  been  making 
a  business  of  watching  the  location  of  new 
railway  lines,  and  often,  due  to  his  engineering 
knowledge,  has  been  able  to  anticipate  the 
probable  location  of  lines.  By  securing  op- 
tions on  real  estate  along  projected  railways 
in  advance  of  general  public  knowledge  of  the 
probable  location,  he  has  made  handsome 
profits. 

In  recent  conversation  with  a  Canadian  en- 
gineer, the  writer  learned  that  he  had  already 
secured  quite  a  fortune  entirely  through  his 
ability  to  forecast  the  growth  of  towns  and 
farming  districts  as  a  result  of  projected  rail- 
ways and  roads.  He  remarked  that  he  had 
recently  been  making  a  study  of  the  probable 
transportation  rates  on  lumber  from  the  Pacific 
to  the  Atlantic  coast  as  a  result  of  the  com- 
pletion of  the  Panama  Canal,  and  he  was  sat- 
isfied that  $8  per  1,000  ft.  B.  M.  would  seldom 
if  ever  be  exceeded,  and  that  the  rate  would 
ultimately  fall  below  $8.  Hence  he  reasoned 
that  the  present  stumpage  charges  and  prices 
of  timber  land  in  the  Pacific  Northwest  must 
inevitably  rise  greatly  as  a  result  of  the  very 
large  lumber  market  that  will  be  opened  not 
only  on  the  Atlantic  coast  but  in  Europe  when 
the  Panama  Canal  is  completed.  Accordingly 
he  is  investing  in  timber  land  every  dollar  he 
can  raise.  The  same  action  is  being  taken  by 
many  far-sighted  men  who  are  not  engineers 
and  who  have  little  accurate  knowledge  of 
transportation  problems,  but  whose  intuition 
leads  them  to  the  same  conclusion.  Engineers, 
however,  have  been  and  still  are  in  closer 
touch  with  progress  on  the  Canal  than  are 
most  business  men.    Engineers  can  also  see 


more  clearly  the  effect  on  transportation  rates, 
and  can  more  readily  muster  transportation 
data  than  can  the  average  business  man. 
Hence  engineers  should  be  able  to  present  to 
others  the  data  and  the  conclusions  based 
thereon  in  such  a  convincing  manner  as  to  be 
able  to  secure  capital  for  investment. 

This  Canadian  engineer  told  the  writer  that 
his  engineering  knowledge  gave  him  a  pres- 
tige in  the  eyes  of  bankers  and  men  of  means 
that  made  it  relatively  easy  to  win  their  at- 
tention whenever  he  submitted  a  money-mak- 
ing scheme  that  involved  any  engineering 
problems.  He  had  started  his  promoting  op- 
erations in  a  small  way.  and  had  been  so 
thorough  in  his  investigations  that  no  serious 
mistakes  were  made.  Confidence  in  his  ability 
has  grown  until  he  now  is  able  to  command 
large  amounts  of  capital. 

This  leads  us  to  repeat  a  warning  that  we 
have  had  occasion  to  give  before.  Civil  engi- 
neers become  so  accustomed  to  large  construc- 
tion problems  that  when  they  attempt  to  pro- 
mote projects  they  are  prone  to  think  in  mil- 
lions of  dollars  when  their  thoughts  should  be 
ftn  thousands.  The  old  story  of  the  man  who 
lifted  the  calf  daily  that  he  might  ultimately 
lift  the  ox  is '  one  that  every  young  business 
man,  and  particularly  every  young  engineer, 
should  card-index  and  refer  to  witli  frequency. 


Three  locomotive  cranes  for  loading  rock 
from  the  Porto  Bello  quarry.  Panama,  to  the 
barges  for  transport  to  the  breakwater  at  the 
Atlantic  entrance  to  the  canal  have  been  pur- 
chased by  contract  from  the  Industrial  Works 
at  Bay  City,  Mich.,  for  $28,800.  Thirty-two 
skips  for  this  work  have  also  been  purchased 
by  contract  with  the  Kittor  Boiler  and  Tank 
Co.  of  Canton,  O.,  at  $24<>  each.  The  cranes 
have  a  maximum  radius  of  30  ft.  and  a  mini- 
mum of  12  ft.  Their  capacities  are  80,000  lbs. 
at  20  ft.  radius,  60,00o  lbs.  at  2-".  ft.,  and  with- 
out outriggers  40,000  lbs.  at  1">  ft.,  and  at  least 
16.000  lbs.  at  30  ft.  They  are  mounted  on  steel 
cars  with  two  4-whteled  trucks,  and  so  con- 
structed as  to  be  handled  easily  on  a  30  de- 
gree curve  and  to  be  self  propelling  on  a  3 
per  cent  grade.  They  will  handle  the  skips 
weighing  about  15  tons  loaded  and  will  handle 
stones  of  over  1  cu.  yd.  into  the  skip--  by 
means  of  hooks.  For  the  latter  purpose  a 
single  line  rapid  running  hoist  is  provided,  the 
rope  running  over  a  sheave  at  the  end  of  the 
boom.  The  skips  are  10x8%  ft.  by  29V*  ins. 
They  are  made  of  %  in.  steel  plate,  bottom 
and  side  rails  of  70  lb.  rail  continuous  over 
the  bottom  and  sides,  the  top  to  be  reinforced 
with  6x6x%  in.  angles.  The  back  and  front 
slinging  chains  are  hung  on  a  single  link. 
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CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Tonawanda    and    North  Tonawanda, 
N.  Y.,  Concrete  Retaining  Walls, 
Contract  No.  19,  New  York 
State  Barge  Canal. 

BY    EMILE   LOW,   M.    AM.    SOC.    C.  E.* 

In  the  reconstruction  and  enlargement  of  the 
Erie  Canal  by  the  State  of  New  York  (known 
popularly  as  the  Barge  Canal),  there  occur 
many  minor  structures,  which  are  of  interest 


level  in  the  Erie  Canal  (east  of  Buffalo)  due 
to  the  winds,  a  guard  lock  exists  at  Austin 
St.,  Buffalo,  which  prevents  the  high  water  of 
Lake  Erie  flowing  eastward.  High  water  in 
Tonawanda  Creek  also  causes  fluctuations  of 
the  water  surface  at  the  Tonawandas,  and  to 
prevent  disturbances  at  Lockport,  a  guard  lock 
exists  near  Pendleton,  known  locally  as  the 
Sulphur  Springs  Guard  Lock. 

There  is  a  fall  of  a  little  over  7  ft.  in  the 
Niagara   River  between   Buffalo  and  Tona- 


2  Pods  16-0  Bent  around-1 

Outside  Piles 
§>      ®      ®  • 
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Fig.  1 — Original  Plan  of  Retaining  Wall. 


to  the  constructing  engineer.  Of  the  many 
may  be  mentioned  the  two  concrete  retaining 
walls  now  being  built  by  the  Great  Lakes  Con- 
struction Co.,  who  are  the  contractors  for 
Contract  No.  19,  Section  11,  between  Sulphur 
Springs  Guard  Lock  and  Tonawanda. 

The  walls  in  question  are  located  one  on 
either  side  of  Tonawanda  Creek,  near  its 
junction  with  Niagara  River.  This  stream 
forms  part  of  the  Eric  Canal,  and  is  also 
the  division  line  between  the  two  towns  of 
Tonawanda  and  North  Tonawanda,  flourish- 
ing suburbs  of  Buffalo,  N.  Y.  The  creek  is  as 
well  the  boundary  line  between  Erie  and  Niag- 
ara counties.  The  retaining  wall  on  the  Tona- 
wanda  -i.|>  lies  between  the  New  York  Ceiilral 
Railroad  bridge  ;.nd  Ellicott  Creek,  and  has  a 
length  of  1,386  ft.:  the  North  Tonawanda  wall 
on  the  opposite  side  is  somewhat  shorter,  be- 
ing 985  ft.  long.  The  width  of  the  channel  be- 
twenc  the  faces  of  the  walls  is  200  ft.,  the  final 
depth  of  water  to  be  12  ft. 

For  the  benefit  of  those  nol  initiator]  11  may 
be  stated  that  the  Lake  Erie  level  of  the  pro 
ent  Erie  Canal  extends  from  Buffalo,  N.  Y., 
to  Lockport,  N.   Y.,  a  distance  of  about  25 
miles. 

The  water  surface  elevation  above  tide  of  the 
I'.uffa  lo  1  ud  at  mi  an  lake  level  1  if  I  diet  Im 'K 

is  usually  given  as  572.80  ft.,  while  at  I  ona 

wanda  it  is  nominall)  .772.0  ft.,  being  the  top 
of  the  flush  boards  on  the  dam  at  the  mouth 
of  the  creek.     Wind   storms  on    Lake  bin 

cause  ,i  considerable  rise  or  fall,  if  the  wind 

are  westerly  or  easterly. 

To  pie  'it  disastrous  fluctuations  of  water 

•606  Ashland  Avanua,  Buffalo,  N.  Y. 


wanda,  and  to  afford  communication  for  canal 
boats  between  the  two  streams,  a  lock  exists 
at  the  latter  place. 

The  Barge  Canal  practically  terminates  at 
Tonawanda  and  in  order  to  provide  uninter- 


tion  of  connecting  the  new  level  with  the  old, 
i.  e.,  the  Lake  Erie  level,  has  as  yet  not  been 
determined. 

This  description  explains  why  the  top  of  the 
retaining  walls  has  been  fixed  at  572.0  ft.,  or 
below  the  present  water  surface.  With  this 
digression  we  will  proceed  with  a  description 
of  the  retaining  walls. 

Figure  1  shows  the  original  plan  of  the  wall, 
designated  on  the  contract  drawings  as  Con- 
crete Pile  Docking.  The  design  consisted  of 
two  essential  parts,  a  concrete  retaining  wall 
with  apron,  resting  upon  and  supported  by 
rows  of  piles,  spaced  5  ft.  centers,  three  vertical 
and  one  inclined  pile  in  a  row.  Behind  the 
piles  was  driven  -a  curtain  of  triple  lap  wood 
sheet  piling.  The  tops  of  the  piles  were  to  be 
imbedded  in  the  concrete,  in  addition  two  rods 
to  be  bent  around  heads  of  outside  piles,  act- 
ing as  a  reinforcement.  Figure  3  shows  a 
typical  wash  drill  boring,  at  the  site  of  the 
wall,  the  material  encountered  below  the  top 
of  the  finished  wall  (elevation  572.0  A.  T.) 
being  6  ft.  of  sand,  then  7  ft.  of  loam  and 
sand,  then  2  ft.  of  gravel,  then  3.5  ft.  of  clay, 
this  being  the  grade  line  of  the  bottom  of  the 
proposed  prism,  below  this  elevation  the  ma- 
terial is  also  clay. 

The  penetration  of  the  piles  into  this  mate- 
rial below  canal  bottom  would  be  about  7  ft., 
this  likely  being  the  only  effective  length  that 
could  be  considered,  it  being  very  problematical 
if  the  assumed  slope  of  1  on  2  could  be  main- 
tained unless  riprapped. 

There  would  perhaps  have  been  no  difficulty 
in  driving  the  piles,  but  their  heads  would  have 
to  be  cut  off  about  8  ft.  below  water  level, 
which  would  be  accomplished  by  means  of  a 
submarine  saw.  The  next  difficulty  would  be 
the  placing  of  the  rods  and  the  shallow  con- 
crete apron,  all  under  water.  This  difficulty 
would  also  apply  to  the  heavier  portion  of  the 
wall,  as  in  molding  concrete  under  water  many 
practical  difficulties  occur.  However,  as  this 
may  be,  the  construction  just  described  was 
not  built,  a  gravity  section  shown  by  Fig.  2 
being  substituted,  the  wall  having  a  total  height 
of  20.5  ft.,  with  a  bottom  width  of  11.5  ft.,  the 
ratio  of  width  to  height  being  0.5  as  the  wall 
was  to  be  built  all  below  water  level  it  was 
necessary  to  construct  the  same  within  a  coffer- 
dam. 

Figure  2  shows  this  cofferdam  as  built  by 
the  contractor,  the  original  plan  of  the  coffer- 
dam being  modified  by  the  addition  of  a  row 
of  piles,  on  the  water  side,  spaced  10  ft.  c. 
to  c,  to  which  to  secure  the  horizontal  walling 
pieces,  which  in  turn  supported  the  (5x6  in. 
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Fig.  2 — Revised  Plan  of  Retaining  Wall. 


rupted  COinminucatioii  with  the  Niagara  River, 
tin-  present  water  surface  at  I  on. i wanda  will 
be  lowered  about  7  ft.,  the  new  I.  W.  surface 
;d  tb,  itate  'lain  having  been  fixed  at  .Mi."i,52S 
It  \  I  ,  with  a  descending  slope  towards 
Lockport  of   "I  18  It    per  1 .000  ft.     I  he  .pies 


wood  sheet  piling.  1  he  method  employed  in 
building  the  cofferdam  was  first  to  drive  the 
row  of  piles,  along  the  water  side,  the  top 
walls  were  next  placed  and  fastened.  Next 
the  (ixli  in.  wood  sheet  piling  was  driven  both 
outside  and  inside.     Another  modification  of 
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the  original  plan  was  the  driving  of  an  aux- 
iliary row  of  smaller  wood  sheet  piling,  about 
3  ft.  from  the  water  face  of  the  main  coffer- 
dam, the  space  between  being  rilled  in  with 


substituted,  the  same  was  Laid  along  the  water 
side  of  the  cofferdam,  the  mixed  concrete  be- 
ing transported  to  the  work  in  iron  cars  made 
by  the  same  company,  the  cars  holding  about 


4  men  on  concrete  In  forms,  tamping  and 
spading. 

Also  engineei  and  fireman,  foreman  and  su- 
perintendents. 

The  forms  were  made  of  2x6  in.  scantlings, 
used  single  or  double  as  necessary,  the  sheet- 
ing was  1%-in.  planed  or  dressed  lumber.  The 
forms  were  of  irregular  lengths,  from  10  to  13 
ft.  long.  The  maximum  length  of  a  concrete 
section  was  40  ft.,  this  being  fixed  by  the  speci- 
fications. The  forms  were  handled  by  a  small 
floating  derrick. 


Fig.  4 — View  of  Cofferdam  and  Clam  Shell  Excavator. 


mateiial  dredged  from  the  canal  bottom,  in 
this  case  the  bottom  of  Tonawanda  Creek. 

The  material  within  the  cofferdam  was  ex- 
cavated by  a  clam  shell  dredge,  and  deposited 
on  th*  water  side  or  face.  The  cofferdam  be- 
ing divided  into  short  lengths  was  next  pumped 
out  and  the  cross  bracing  put  in  as  the  water 
was  lowered.  Centrifugal  pumps  and  mrlso- 
meters  were  used  to  unwater  the  cofferdam. 
The  bottom  was  then  leveled  off  to  the  proper 
grade  and  elevation,  and  the  foundation  course 
of  concrete,  2  ft.  thick,  put  in.  To  form  a 
bond  for  the  next  course  of  wall,  "plums"  of 
rubble  stone  were  placed  in  the  foundation 
course,  projecting  generally  about  6  ins.  An- 
other course  of  concrete  was  next  placed,  6.5 
ft.  high,  the  top  roughened  with  stone  the  same 
as  the  foundation  course.  Next  followed  a 
course  12  ft.  high,  completing  the  same.  The 
wall  was  built  in  sections  40  ft.  long  and  less. 

The  concrete  was  composed  of  a  natural 
mixture  of  gravel  and  sand,  five  parts  of  this 
by  measure  to  one  part  of  Olsen  Portland  ce- 
ment. The  gravel  and  sand  aggregate  was 
pumped  from  the  bed  of  the  Niagara  River,  in 
the  vicinity  of  Strawberry  Island,  below  Buf- 
falo. A  so-called  "sand  sucker"  was  used, 
similar  to  the  one  shown  on  page  183,  of  the 
September  11,  1902,  issue  of  Engineering  News. 
The  pumped  aggregate  was  transported  to 
Tonawanda  via  the  Niagara  River,  unloaded 
by  the  floating  derrick  Atlas  onto  canal  boats, 
these  towed  to  the  site  of  the  work  and  then 
unloaded  into  storage  piles  by  a  smaller  float- 
ing derrick,  with  clamshell  attachment. 

The  repeated  handling  of  the  material  was 
due  to  the  inability  of  the  larger  vessels  to 
pass  the  small  lock  between  Niagara  River  and 
Tonawanda  Creek,  and  also  to,  the  low  clear- 
ance of  the  bridges  spanning  the  latter. 

The  mixing  plant  including  rotary  mixer, 
boiler  and  engine,  was  built  upon  a  platform 
(boiler  and  engine  housed  in),  so  arranged 
with  bottom  longitudinal  stringers  so  as  to  be 
moved  along  the  work  on  rollers.  The  mixed 
concrete  was  dumped  upon  spouts  and  "slid" 
down  into  the  forms.  Owing  to  the  difficulty 
of  moving  the  mixer  plant  on  rollers,  which 
required  a  special  track  of  stringers,  Arthur 
Koppel  Co.  portable  tracks  of  24  in.  gage  were 


1  cu.  yd.,  twelve  of  these  cars  were  used,  they 
were  propelled  back  and  forth  by  hand. 

The  force  employed  on  the  concrete  work 
was  generally  as  follows  : 

10  men    with    wheel    barrows    wheeling  gravel 
and  sand  mixture. 


The  Cost  of  Drying  Coal  at  a  Cement 
Plant. 

Pulverized  coal  is  most  widely  used  for 
burning  cement  clinker,  and  the  average  fuel 
consumption  of  coal  fired  cement  kilns 
throughout  this  country  is  about  90  lbs.  of 
coal  per  barrel  of  clinker,  or  100  lbs.  of  coal 
per  barrel  of  finished  cement.  In  order  to 
grind  the  coal  it  first  of  all  must  be  dried  so 
that  all  cement  companies  are  using  driers  for 
this  purpose.  It  i^,  therefore,  interesting  to 
note  that  in  a  recent  test  of  two  Ruggles- 
Coles  driers  the  cost  of  drying  the  coal  per 
barrel  of  cement  was  $0.0195,  the  efficiency  of 
the  drier  being  87.8  per  cent.  Below  are  the 
details  of  the  test : 

Amount  of  coal  dried  10  hrs   162  tons 

Amount  per  dryer  per  hour   8.1  tons 

Average  moisture  as  fed  to  dryers....  9.3% 
Average  moisture  as  del'd  from  dryers  .8% 

Total  fuel  used  per  dryer  per  hr   1.8  tons 

Average  temperature  of  coal  fed   62° 

Average  temperature  of  coal  del'd....  210° 
Average  temperature  of  external  air.  68" 
Average  temperature  of  exhaust  from 

dryer    98° 

Efficiency  figured  per  dryer  per  hour: 

Total    material   16,200  lbs. 

Total  moisture  in  material   1,661  lbs. 

Total  moisture   remaining   130  lbs. 

Total   moisture   evaporated   1,531  lbs. 

Heat  necessary  to  raise  tempera- 
ture of  mateiial   510,300  B.t.u. 

Heat  necessary  to  raise  tempera- 
ture of  water   249,150  B.t.u. 

Heat     necessary     to  evaporate 

water   1.485,682  B.t.u. 

Total  theoretical  heat  required . 2,245,132  B.t.u. 

Thermal  value  of  coal   14,200 

2,245,132 

Theoretical  amount  of  coal  required  — 

14,200 


Fig.  5 — View  Showing  Completed  Wall  With  Concrete  Car  Track. 


2  men  wheeling  cement. 

1  man  dumping  cement  into  mixer. 

1  water  tender  or  mixer. 

1  man  taking  our  mixture  out  of  mixer. 

6  men  pushing  cars. 


15S.1  lbs. 
Actual  amount  of  coal  used.  . 
158.1 

Efficiency  =  87.8%. 

ISO 


.ISO  lbs. 
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Cost  of  Drying: 

1.8  tons  of  coal  at  $2.40  $4.32 

10  hrs.  labor  at  $0.175   1.75 

160  horsepower  hours  at  $0.006   0.96 


$7.03 

7.03 

Cost  per  ton    =  $0.04  36  100. 

162 

7.03 

Cost  per  bbl.  of  cement           =  $0.01  95  100. 

3,600 


Results  of  a  6o-Ton,  Two  Months  Load 
Tent  on  a  Concrete  Pile. 

(contributor.  ) 

The  figures  in  Table  I  are  the  results  of  a 
test  made  by  Lockwood,  Greene  &  Co..  of 
Boston,  on  a  Simplex  concrete  pile  driven 
at  the  New  Print  Works  of  the  Pacific  Mills 
by  the  New  England  Foundation  Co.,  the  con- 
tractors. Although  the  duration  of  the  test 
was  two  months,  and  the  load  60  tons  for 
more  than  one  month,  the  settlement  recorded 
was  practically  negligible.  This  is  undoubted- 
ly one  of  the  most  exhaustive  tests  ever  made 
on  a  concrete  pile  and  it  should  be  noted 
that  the  pile  was  driven  in  the  spring  of  the 
year  when  the  ground  was  moist  and  cold, 
causing  the  concrete  to  set  comparatively 
slowly. 

The  figures  have  added  value,  as  data  on 
this  subiect  are  extremely  scarce,  principally 
due  to  the  fact  that  there  is  not  usually  an 
opportunity  for  testing  a  pile  which  will  see 
actual  service.  However,  conditions  at  the 
Pacific  Mills  are  such  that  a  complete  test 
was  possible.  Since  the  methods  employed 
in  the  tests  were  carefullv  arranged  and  all 
readings  made  and  checked  by  two  engi- 
neers of  an  unprejudiced  firm,  the  data  are 
absolutely  reliable.  The  conditions  of  the 
tests  were  worse  than  would  be  met  in  general 
practice  and  it  should  be  remarked  here  than 
the  pile  selected  for  the  test  was  one  that 
did  not  look  as  fit  as  the  others. 

The  general  method  used  in  the  Simplex 
system  consists  in  driving  to  a  suitable  bear- 
ing, under  a  drop  hammer,  operated  in  a  sub- 
stantially rigged  pile  driver  frame,  a  16-in. 
diameter,  %-in.  thick,  hollow  cylindrical 
steel  tube  or  form  to  the  lower  end  of  which  is 
fitted  loosely  with  a  conical  cast  iron  point. 
As  practically  the  entire  enerev  of  the  hammer 
is  delivered  to  the  point  full  value  is  given 
to  the  penetration,  equal  compression  to  the 
soil  all  the  wav  down,  developing  the  full 
bearing  value  of  the  soil,  from  top  to  point. 
Upon  reaching  the  required  depth  the  form  is 
fill  eel  with  soft  concrete,  by  means  of  drop 
bottom  buckets,  to  a  sufficient  height  and  quan- 
tity to  fill  the  pile  hole  to  proper  level.  The 
form  is  then  pulled  out,  leaving  the  point  in 
the  ground,  the  concrete  being  forced  down 
and  out  by  its  own  weight,  thereby  complete- 
ly filling  the  hole  to  its  compacted  wall.  The 
concrete  is  always  placed  before  the  removal 
of  the  form,  no  shell  being  left  in  the  ground. 

The  pile  under  test  was  driven  on  the  banks 
of  the  Merrimac  River  through  a  stratum  of 
gravel  which  is  filled  with  water.  Tn  order 
to  keep  the  water  oul  of  the  tube  while  it 
was  being  filled  with  concrete,  a  coil  of  oiled 
jute  was  placed  between  the  cast  iron  point 
of  the  pile  and  the  steel  tube. 

To  obtain  an  even  hearing  area  for  the 
load,  the  pile  was  cut  off,  capped  and  then 
surmounted   by   an    iron    plate    Upon  which 


TABLE  I  KLKVATIONS  TAKEN  IN  CON- 
CRETE PILE  TKST  AT  PAf'iPH'  MILL'S 
NEW  PLANT,  SOUTH  LAWUKNCK,  MASS., 
WITH  A  LOAD  GO  TONS. 


Date 

ICIevatlon. 

Dal 

1 

•:if  \  atlon. 

1910 

1910. 

June  *. 

. .  ,9.619  windy 

.1  line 

. ,8.6112 

9. 

.  .  ..'{.619 

2S  .' 

.  .3.6197 

12. 

.  .  .3.61X9 

29 .  . 

.  ,8.6186 

13. 

. .  .3.6175 

30. . 

,8.6186 

windy 

14. 

.  .  .3.6162 

Jul) 

1 . . 

.  .8.6176 

15 

. . .3.8167 

,9  6180 

16. 

.  .3.6152 

3.6194 

17. 

3.615 

18. 

8  8KB 

7 . . 

9  6166 

Pile 

20. 

.  .3  6154 

driver 

21. 

.  ,1.6149 

w'klng 

22. 

. .3.6161 

lo 

,8.6807 

ne'rby 

23. 

..  .3.6114 

II  . . 

,8.8206 

windy 

y* . 

.  .  .3.61HX 

25. 

3  616" 

13.  . 

1.6214 

II  3.8160 


were  balanced  8xl(3-in.  timbers  over  which 
were  placed  similar  timbers  at  right  angles. 
The  platform  was  then  erected  to  support  the 
brick  wall. 

By  counting  three  different  piles  of  one 
hundred  bricks  each  the  average  weight  per 
brick  was  found  to  be  5.18  lbs.  Every  part  of 
the  platform  and  all  materials  supporting  the 
brick  load  were  carefully  weighed  previously 
and  found  to  weigh  3,456  lbs. 

Readings  were  obtained  by  means  of  a 
piece  of  lJ/4-in.  gas  pipe,  17  ft.  long,  placed 
upon  the  iron  plate  between  the  timbers  and 
by  referring  to  a  nail  head  placed  in  the 
river  wall  near  the  pile  and  assumed  as  zero. 
Readings  were  taken  daily  at  nearly  the  same 
hour,  corrections  of  temperature  for  above 
gas  pipe  being  made  after  June  24.  Observa- 
tions were  recorded  by  one  engineer  of  Lock- 
wood.  Greene  &  Co.  and  checked  by  another 
of  the  same  firm,  both  readings  being  kept. 

The  test  began  on  May  13,  which  was  ten 
days  after  the  pile  was  driven.  A  load  of  30 
tons  was  applied  on  the  14th  and  this  was 
not  changed  until  May  19th,  the  difference  of 
readings  being  0.006.  On  the  later  date  15 
more  tons  were  applied,  making  the  load  45 
tons.  On  June  8  the  load  was  finally  in- 
creased to  60  tons,  and  this  was  left  until  July 
14.  The  total  variation  for  May  14  to  July 
14,  when  the  test  was  closed,  was  0.012  which 
was  the  apparent  settlement.  Below  are  the 
data  on  driving  and  in  Table  I  are  the  read- 
ings taken  from  June  8  to  July  14  with  a  load 
of  60  tons : 


Diameter  of  vile   16" 

Length  of  pile   19'  7" 

Hammer  weight    3,300  lbs. 

Drop  of  hammer    8' 

Penetration  in  last  8  blows   1%" 

Number  of  blows    300 

Concrete  mixture    1:2%  :5 

Date  of  driving   May  3,  1910 

Test  started    May  13,  1910 


Regulations  Governing  the  Use  of  Hol- 
low Concrete  Blocks  in  New  York 
City. 

The  following  regulations  governing  the  use 
of  hollow  concrete  blocks  in  building  construc- 
tion have  been  adopted  by  Greater  New  York 
at  a  conference  of  the  Superintendents  of 
Buildings  of  the  five  boroughs  of  the  ci*~ 

Hollow  concrete  building-  blocks  may  be  used 
for  buildings  net  mere  than  three  stories  nor 
more  than  36  ft.  in  height  under  the  following 
conditions: 

No  hollow  concrete  blocks  shall  be  used  un- 
less made  of  the  following  composition:  One 
part  Portland  cement  and  not  more  than  five 
parts  of  clean,  coarse,  sharp  sand  and  gravel, 
or  a  mixture  of  at  least  one  part  of  Portland 
cement  and  not  more  than  five  parts  of  crushed 
trap  rock  or  other  suitable  aggregate  approved 
by  the  Superintendent  of  Buildings.  The  aggre- 
gate shall  be  of  such  fineness  as  to  pass  through 
a  %-in.  ring  and  be  free  from  dirt  or  other 
injurious  matter,  and  Portland  cement  shall  be 
a  true  Portland  and  be  up  to  the  standard  re- 
quirements set  by  this  Bureau. 

All  concrete  blocks  shall  be  cast  true  and 
square  and  be  of  uniform  shape  and  thickness 
when  laid  in  courses.  No  such  blocks  shall  be 
used  until  complete  and  satisfactory  tests  have 
been  made  by  the  manufacturer  under  the  di- 
rection of  the  Superintendent  of  Buildings,  and 
until  an  approval  for  the  use  of  such  blocks  h:is 
been  obtained. 

No  blocks  shall  be  approved  thai  do  not  at 
the  age  of  twenty-eight  days  develop  a  com- 
pressive strength  of  at  least  1,500  lbs.  per 
sq.  In.  of  net  section. 

In  DO  cases  shall  the  hollow  spaces  of  a  con- 
crete block  oeeed  33',:'i  per  cent  of  the  cross 
sei'tiou  < . r  tin  block.  The  thickness  of  walls 
or  webs  of  sin  h   blocks  shall   not    be  less  than 

one  f  th   of  the   height   of   the  blocks.   bUi  ID 

no  cases  less  I  ban  1 '/j  Ins. 

The  IhleknesF  of  walls  for  any  building  where 

hollow  ncrete    blocks   are    used   shall    no|  be 

leHS  than  Is  re. |llllecl  by  the  Hlllhllllg  ('ode  f.'l 
briCh    walls.      All    such    walls    shall    he    laid  In 

Portland  oemenl  nun  tar.    a  11  outside  walls  he 

|0«     KiMide    11. i.st    he    tilled    In    solid.      No  walls 


composed  of  hollow  concrete  blocks  shall  be 
loaded  in  excess  of  100  lbs.  per  sq.  in.  of  the 
gross  section  of  the  wall,  i.  e.,  no  deduction 
being  made  for  hollow  spaces  in  figuring  the 

area. 

Where  beams  or  girders  rest  on  such  walls, 
suitable  templates  of  iron,  steel  or  stone  shall 
be  provided  under  their  ends,  or  the  blocks 
under  them  shall  be  solid.  Concrete  lintels 
spanning  an  opening  over  3  ft.  6  ins.  wide  shall 
be  reinforced  by  steel  bars. 

Every  block  must  have  stamped  thereon  the 
name  of  the  manufacturer  or  manufacturer's 
mark. 

All  walls  of  hollow  concrete  blocks  and  beams 
used  in  same  must  be  anchored  in  accordance 
with  Sections  41  and  60  of  the  Building  Code. 


Atlantic  Terminal  Docks,  Panama  Canal. 

— Work  on  the  second  of  the  docks  at  the 
Atlantic  terminus  of  the  Canal  has  been  be- 
gun.    The  plans  call  for  a  series  of  six  docks, 
only  two  of  which  will  be  erected  at  this  time. 
One  of  them,  dock  No.  16,  will  be  accessible 
for  ships  on  one  side  only,  because  the  other 
side  will  abut  on  a  fill,  which  will  become  part 
of  the  mainland.    Dock  No.  17  will  be  300  ft. 
west  of  the  face  of  dock  No.  16,  and  will  jut 
out  from  the  mole,  which  is  being  extended 
from  the  shore  as  a  means  of  access  to  the 
system  of  docks.    The  caissons  for  dock  No. 
16  will  be  4  ft.  in  diameter,  and  the  materials 
required  consist  of  3,382  intermediate  sections, 
2,625  ring  bands,  2,382  vertical  splice  plates, 
243  bottom  sections,  243  vertical  splice  plates 
for  bottom  sections,  243   bottom  reinforcing 
bands.   271,000   button-head   rivets,   %-in.  by 
2%  ins.  long;  19,500  countersunk  rivets,  %-in. 
The  total  weight  of  these  plates  will  be  4,000.-  . 
000  lbs.    The  caissons  for  dock  No.  17  must  < 
be  sunk  to  greater  depth  than  those  for  the 
dock  nearer  shore,  and,  therefore,  will  be  6 
ft.  in  diameter.    The  materials  required  con- 
sist of  2,492  intermediate  sections,  2,707  ring 
bands,  2,492  vertical  splice  plates,  215  bottom 
sections.  215  vertical  splice  plates  for  bottom 
sections,  215  bottom  reinforcing  bands,  379.-  . 
200  buttonhead  rivets,  %-in.  by  2%  ins.  long.  . 
25,300  countersunk  rivets,  %-in.    Delivery  of  ; 
the  plates,  which  will  be  of  %-in.  commercial 
low  carbon  rolled  steel,  will  be  begun  by  Oct. 
15.    The  plates  will  be  bent  and  riveted  at 
Cristobal   shops.     Reinforcing  iron    for  the 
concrete  sheet  piling  consist  of  4,500  pieces  of 
steel  bar,  %  of  an  inch  square  and  18  ft.  long,  j 
approximate  weight  210,610  lbs.    Plans  for  the  I 
construction  of  dock  No.  17  have  been  ap- 
proved.   They  provide  for  a  dock    1,000  ft. 
long  and  155  ft.  wide,  instead  of  150  ft.,  as  in 
the  preliminary  plans,  and  for  open  built  cyl- 
inder substruction,  instead  of  the  single  row  ' 
of  cylinders  with  concrete  piling  bulkhead,  as 
provided  in  the  original  plans.    The  floor  sys-  I 
tern  will  consist  of  steel  girders  embedded  in 
concrete,  and  will  bear  a  load  of  1,000  lbs. 
per  square  foot.    This  last  change  is  made  to 
expedite  construction,  and  the  widening  of  the 
dock  is  to  make  it  possible  to  divide  the  space 
into  symmetrical  bays  27  ft.  wide.    It  will  be 
paved  with  brick  instead  of  concrete,  as  first 
provided.    Two  depressed  railway  tracks  will 
extend  along  the  axis  of  the  pier.    The  dock 
will  be  constructed  upon  215  steel  caissons  t> 
ft.  in  diameter,  built  up  of  sections  5  ft.  long, 
and  varying  in  length  according  to  the  depth 
tn  hard  rock.    There  will  he  13,103  ft.  of  cais- 
son below  mean  tide,  and  430  ft.  above  mean 
tide.      The  floor  area  will  be   151,078  sq  ft. 
The  items  entering  into  the  bill  of  cost  are:; 
Steel  caissons,  5,879,604  lbs.,  2.707  sections:! 
caisson  shoes.  62,172  lbs.;  concrete  to  top  of; 
caissons.   14,170  cu.  yds.;  top  of  caissons  to 
Moor,   1.57(1  cu.  yds.;  concrete  in  floor.  3,806 
cu.   yds.;   concrete    in   curb  wall    outside  ot 
wharf.  25  cu    yds.;  concrete  in  beams,  1,790 
cu.  yds  ;  concrete  in  haunches,  223  cu.  yds.;,' 
total  concrete.  21,595  cu.  yds.;  paving  brick. 
129.312  sq.  ft.;  girders,  (i.570,182  lbs.;  1  beams. 
78,064   lbs.;  angles.   188,160   lbs.;  plates.  7.501 
lbs  ;  reinforcing  rods,  925,602  lbs.;  21  moor-, 
ing  bits,   12,180  lbs.;  bolls,  9.500  lbs.;  lender 
piling,  38,150  lin,  ft.;  timber  for  walling.  20. 

000  ft.;  false  work.  1,050  H  ;  permanent  track. 
I.000  lin.  ft.;  reinforcing  French  rail.  105  tons. 

1  Ellis  bumping  posts. 
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A  Pile  Driver  Designed  for  Transporta- 
tion by  Wagon. * 

The  driver  described  was  designed  for  mili- 
tary use,  but  it  is  quite  as  well  adapted  to 
ontractors'  use  where  a  portable  and  easily 
?rected  outfit  is  required.  The  framework  is 
so  designed  that  it  can  be  completely  disman- 
tled, excepting  the  hammer  ways,  which  re- 
main as  a  unit.  The  result  is  that  all  the  parts 
[ay  nicely  on  a  single  ponton  wagon.  The 


three  advances,  making  a  total  of  5  hrs.  lost  in 
maneuvering  the  pile  driver  into  position. 

From  the  18  hrs.  work  with  the  pile  driver 
then  the  6  hrs.  for  placing  the  cap  sills  and 
the  5  hours  for  maneuvering  the  pile  driver 
must  be  deducted  to  find  the  time  that  the 
hoist  was  in  operation  driving  the  hammer 
and  lifting  the  piles  from  the  bottom  of  the 
ravine  into  position  in  the  ways.  Thus  we 
get  7  hours  as  the  actual  time  the  electric 
hoist  was  in  cperation  on  the  piles. 


21-0 


3jx4}'9:0'--' 


Plans   of    Pile    Driver    Designed    for    Easy      Transportation    by  Wagon. 


rods  and  bolts  are  packed  in  a  suitable  chest 
along  with  the  rope,  blocks  and  tackle  and 
necessary  tools.  The  Lidgerwood  drum  hoist 
and  hammer  can  be  easily  loaded  on  another 
wagon,  along  with  the  rope  and  bolt  chest. 
Four  mules  are  required  to  haul  each  wagon, 
and  six  should  be  used  on  difficult  roads. 

Every  timber,  rod,  bolt,  nut,  and  brace  per- 
taining to  the  pile  driver  is  properly  marked 
in  such  way  that  no  mistake  can  be  made  in 
assembling  the  framework.  In  fact,  without 
any  drawings  of  the  apparatus  it  was  erected 
at  Pine  Camp  in  a  little  over  three  hours  by  a 
few  inexperienced  men.  It  can  be  assembled 
ready  for  work  in  IV2  hrs.  by  an  experienced 
gang. 

At  Pine  Camp  the  pile  driver  was  operated 
on  4  days,  two  of  these  being  Vz  day  periods. 
The  ravine  over  which  a  pile  bridge  was  being 
built  was  distant  over  a  mile  from  camp,  and 
much  time  was  lost  by  the  details  in  going  to 
and  from  camp.  The  work  of  driving  the 
piles,  sawing  the  tops,  placing  the  cap  sills, 
and  moving  the  pile  driver  from  the  completed 
bents  out  for  the  next  bent  occupied  18  hrs. 
actual  working  time.  The  average  time  taken 
to  saw  the  butts  square  and  place  a  cap  sill, 
drift  bolting  it  to  the  caps,  was  2  hrs.  The 
pile  driver  was  moved  out  over  the  shore  bay 
to  the  position  of  the  first  bent  on  log  rollers 
laid  on  the  sand  in  the  bottom  of  the  deep  ap- 
proach cut.  In  moving  out  over  the  bridge 
the  logs  were  replaced  by  balk,  and  4-in.  iron 
pipes  were  used  as  rollers.  Considerable  time 
was  lost  in  getting  the  pile  driver  off  the  log 
ways  on  to  the  balk.  This  took  2  hrs.  and  an 
hour  was  consumed  during  each  of  the  other 

'From  a  paper  by  Lieut.   Richard  Park,  in 
Professional    Memories"    for  June-September, 
1911. 


During  this  time  four  15  ft.,  four  20  ft.,  four 
30  ft.,  and  three  25  ft.  piles  were  driven  on  the 
average  10  ft.  into  the  ground.  The  first  eight 
piles  were  driven  through  sand  entirely,  the 
next  four  through  a  slight  depth  of  loam,  the 
last  three  through  2  ft.  of  wet  mud  and  sand. 

The  average  time  taken  to  drive  a  pile  was 
then  28  minutes,  and  this  includes  hoisting  the 
pile  from  the  ravine  bottom,  adjusting  its 
foot  at  the  proper  place  on  the  ground  and  ad- 
justing its  cap  in  the  ways. 

The  actual  time  taken  to  drive  each  pile  in 
the  shore  bent  was  much  less  than  28  minutes, 
and  the  actual  time  used  in  maneuvering  the 
big  35  ft.  piles  and  driving  was  correspond- 
ingly more  than  28  minutes. 

No  record  was  kept  of  the  number  of  blows 
it  required  to  sink  the  piles  the  desired  depth. 
It  was  attempted  to  drive  all  piles  to  a  depth 
of  about  10  ft.,  and  the  length  of  the  piles  in 
some  cases  determined  this  depth,  rather  than 
the  failure  of  the  hammer  to  drive  farther.  In 
other  cases  the  driving  was  stopped  short  of 
the  normal  depth  when  the  hammer  with  a 
full  drop  would  not  drive  the  pile  an  inch. 

On  the  first  day's  work  the  Dock  engine 
operated  well  and  sufficient  power  was  avail- 
able. On  the  second  day  the  magneto  weak- 
ened and  the  hammer  had  to  be  nursed  up  to 
the  top  of  the  ways,  and  the  engine  rested 
after  each  drop  in  order  to  get  it  up  to  speed 
again.  The  rest  of  the  time  the  engine  was 
operated  off  the  battery  and  sufficient  power 
was  available. 

The  average  driving  time  per  pile,  28  min- 
utes, may  seem  long,  especially  since  the  2 
shore  bays  were  driven  with  small,  easily 
driven  piles,  and  then,  too,  it  was  noticed  that 
with  the  first  two  or  three  drops  from  3  to  4 
ft.  were  gained  at  the  very  start. 


It  may,  however,  be  stated  that  the  pile  driv- 
er gang  were  all  green  hands  at  such  work 
and  entirely  unskilled  in  the  handling  of  a 
hoist,  which  latter  was  found  to  require  a 
surprising  amount  of  care  and  skill  in  order  to 
check  the  hammer  rope  and  electric  drum  at 
the  right  instant.  Further,  three  different  de- 
tails of  men  were  used  as  crews,  the  first  crew 
erecting  the  driver,  excavating  the  approaches, 
clearing  the  slopes,  cutting,  hauling  and  car- 
pentering the  piles  and  sills  the  first  two  days. 
The  second  crew  worked  by  the  aid  of  search- 
light for  5  hours  one  evening.  The  third  crew 
put  in  one-half  day  the  last  day  the  driver  was 
operated. 

In  view  of  the  inexperienced  men  handling 
the  work,  troubles  with  the  gas  engine  operat- 
ing the  generator,  and  the  scattered  opportuni- 
ties for  operating  the  driver,  the  results 
proved  that  the  driver  under  most  adverse 
conditions  can  handle  heavy  piles  and  drive 
them  into  sand  with  fair  speed,  and  show  that 
under  favorable  conditions  in  the  field  the  pile 
driver  will  prove  a  vast  improvement  on  the 
makeshift  hand  pile  drivers  and  average  up 
well  with  the  best  portable  steam  plants  of  the 
same  capacity. 

A  few  minor  defects  are  taken  up  in  detail. 
It  was  found  difficult  to  keep  the  hoisting 
rope  on  the  base  pulley.  This  should  be  reme- 
died by  designing  a  suitable  guard.  The  rope 
ring  at  the  hammer  twisted  badly  and  tended 
to  cut  the  rope.  On  the  hammer  ways  are 
four  strap  iron  hooks  forming  supports  for 
the  hammer  guards.  Unless  the  hammer  is 
operated  by  an  expert  there  is  apt  to  be  trou- 
ble keeping  the  slack  out  of  the  rope.  There 
were  no  experts  at  hand  to  operate  the  hoist, 
so  the  hammer  many  times  was  followed  by 
some  slack,  which  several  times  allowed  the 
rope  to  get  twisted  around  the  guard  supports 
with  the  result  that  before  the  hoist  could  lie 
stopped  the  rope  broke.  The  necessity  for 
having  the  hammer  guards  placed  where  they 
are  is  apparent,  but  they  should  be  so  de- 
signed as  not  to  have  sharp  angles  or  edges 
placed  so  that  a  rope  might  catch  on  them  and 
be  cut. 


Cost  of  Erection  of  an  8xs-in.  Bucket, 
Steel  Casing,  Coal  Elevator. 

BY   C.    L.  SAMSON.* 

The  elevator  under  consideration  was  fur- 
nished and  erected  by  contract,  $1,280  be- 
ing the  contract  price.  The  cost  of  fabri- 
cation in  shop  was  about  $750.  The  elevator 
casing  came  in  10  ft.  lengths  and  weighed 
about  900  lbs.  per  section.  It  was  erected 
section  by  section  by  means  of  gin  pole  erected 
on  top  of  coal  bunkers.  Hoisting  was  done 
with  double  rope  block  to  which  was  hitched 
a  %-ton  Yale  and  Towne  triplex  chain  block 
operated  by  hand.  Naturally  hoisting  was  in- 
termittent but  considering  the  shortness  of 
time  actually  consumed  in  hoisting,  this  loss  of 
time  did  not  amount  to  much. 

As  might  be  expected  on  a  job  of  this  size, 
the  concrete  work  was  quite  high.  The  ele- 
vator belt  was  punched  and  buckets  were  at- 
tached on  the  job.  There  were  87  buckets  and 
three  bolts  to  each  bucket. 

The  charge  in  detailed  cost  statement  "Cut- 
ting batter  off  building  wall"  applies  to  the 
wall  footing  which  projected  out,  preventing 
the  elevator  casing  fitting  up  to  wall. 

The  superintendent  spent  lo  days  on  the  job 
but  actual  work  only  lasted  about  11  days  since 
there  was  a  4-days*  delay  waiting  on  material. 
One  carpenter  and  four  laborers  did  the  work. 
The  detailed  costs  were  as  follows : 

Labor: 

Excavation  at  25  cts.  per  hr  $  4.38 

Making  2  stone  drills   .50 

Drilling  holes  for  anchors   3.00 

Cutting  batter  off  of  wall   4.00 

Forms  for  concrete  at  30  cts   6.60 

Shed  for  motor,  at  30  cts   2.70 

Platform  and   railing,  at   30  cts   2.70 

Concrete  work  at  25  cts..  7  vds   14.50 

Brickwork,  at  25  cts   3.8S 

♦La  Salle.  111. 
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Erection   of   steelwork   3S.12 

Belting  and  attaching  buckets   o.OO 

Wiring    and    switchboard   6.60 

Cleaning  up   debris   2.00 

Total  labor   $113.98 


was  driven  with  mauls  by  hand.  At  a  depth 
of  18  ft.  the  18-ft.  square  section  was  changed 
to  a  14-ft.  circular  section  and  carried  down 
by  the  "Chicago"  method  of  sinking  caissons. 


Fig.  1 — View  Looking  Down  Shaft  at  Oglesby  Ave-,  Southwest  Land  Tunnel,  Chicago. 


U  ■  i  1 1  ]  i  ill-  * 

9   bbls.    Portland   cement  $  1AM 

2%    cu.   yds.    sand   4.00 

5%  cu.  yds.  crushed  stone   10,fi6 

450   brick    1.S0 

Total  cost  of  material   $  31.31 

Total    cost    of    erection — superintendence 

excluded  $145.29 


Methods  of  Construction  of  a  Shaft  and 
Extension  to  the  South  West  Land 
Tunnel,  Chicago,  With  Unit 
Labor  Expended. 

At  several  points  along  the  line  of  the 
Si. nth  West  Land  Tunnel,  recently  completed 
by  the  city  of  Chicago,  branch  extensions  are 
to  be  made  to  serve  the  surounding  residence 
districts.  At  Oglesby  Ave.  a  shaft  has  been 
sunk  near  the  main  tunnel  in  73rd  St.  and  a 
connection  has  been  made  by  tunneling  south 
from  the  shaft  to  the  main  tunnel, 

Work  was  started  on  the  contract  for  the 
shaft  on  May  1.  An  office  building  10x18  ft. 
was  built  near  the  shaft  site  and  materials 
were  hauled  to  the  site  for  erecting  the  head 
house.  A  boiler  and  compressor  house  were 
erected,  a  60  h.  p.  horizontal  boiler  was  in- 
Stalled  and  a  12xl4-in.  air  compressor  was 
connected  to  it  By  May  17th  the  head  house 
frame  was  erected  and  all  machinery,  neces- 
sary for  beginning  the  work,  was  installed 
ready  fur  operation.  Surface  soil  was  re- 
moved from  the  shaft  site  on  May  17  and  on 
the  20th  of  May  actual  excavation  of  the 
lhafi  was  started. 

The  shaft  in  soft  ground  is  square,  iXxlX 
ft  in  ar«a  After  the  2nd  set  of  10x10  tim- 
beri  were  placed  the  knee  braces  for  both  were 
Id  in  I  be  usual  practice  was  to  leave  the 
knee  bracei  OUl  until  the  excavation  was  car- 
ried enOUgh  below  them  so  thai  they  would 
not  he  in  the  way  of  the  diggers. 

The  hcetitiK  was  placed  ready  for  (hiving 
aftei   the  first  two  timber  sets  were  in,  and 


The  excavation  was  carried  down  4  or  8  ft.  at 
a  time,  according  to  the  nature  of  the  ground, 
and  4x6-in.  lagging  was  placed  around  the 
shaft  and  held  in  place  by  lx4-in.  steel  rings, 
14  ft.  in  diameter.  In  soft  ground  the  sheet- 
ing was  driven  ahead  of  the  excavation.  The 
upper  10  ft.  of  the  shaft  was  excavated  in 
sand  and  silt  below  which  soft  blue  clay  was 
found  for  a  distance  of  about  12  ft.  the  clay 
at  this  point  becoming  quite  stiff.  Below 
this  the  work  continued  to  a  depth  of  55  ft. 
below  the  mouth  of  the  shaft  where  solid 
rock  was  encountered.  A  layer  of  sand  and 
gravel,  about  5  ft.  thick,  lay  immediately  on 
the  rock. 

At  this  point  the  excavation  work  was  stop- 
ped until  the  concrete  lining  of  the  shaft  in 
the  soft  ground  was  completed.  The  forms 
consisted  of  drums  divided  into  six  segments 
of  a  circle,  11  ft.  in  diameter.  The  drums 
were  made  of  2x4-in.  lagging  dressed  on  all 
sides  and  nailed  to  the  edges  of  the  segments 
cut  to  fit  the  circle.  Concreting  this  portion 
of  the  shaft  required  about  four  days'  time, 
from  June  18  to  22.  From  this  time  on  con- 
siderable preparation  was  necessary  for  the 
work  of  excavating  the  shaft  in  the  solid  rock 
which  consists  of  limestone. 

The  drilling  was  started  on  July  24  when 
25  holes  were  drilled  from  the  surface  of 
the  rock  at  KI.-52,  Chicago  datum.  The  work 
was  then  begun  in  8  shifts  of  8  hours.  Figure 
'_'  shows  the  System  Of  drilling  which  was  or- 
dinarily followed.    The  rule  was  to  place  the 

i  hi  hob  s  about  8  ft.  from  the  center  of  the 
shaft,  so  inclined  as  to  bring  the  cuds  of 
the  boles  about  I  ft  from  the  hole  nearest 
to  it       I  he  helpers  were  placed  so  that  there 

was  never  more  than  6  ft  of  rock  al  the  bot- 
tom between  holes      There  were   II  rim  holes 

Mil  ell  ii  was  hoped  that  a  charge  of  about 

I  stick  of  dynamite  per  lunar  fool  of  hole 

COUld   be   used,  it    wai   found  that    the  result 
ing  slunk  was  dangerous  to  the  bouses  in  the 
vicinity,  so  a  lighter  charge  bad  to  be  used 


The  shots  were  fired  and  the  holes  were 
sometimes  reloaded  and  retired  two  or  three 
times  on  acount  of  the  light  charges  neces- 
sary. The  bottom  of  the  shaft  was  reached 
Aug.  5  at  El. -99.3,  the  cut  through  the  47  ft. 
of  rock  having  required  12  days.  The  north 
and  south  headings  were  started  before  the 
sump  was  quite  completed.  The  north  head- 
ing was  prosecuted  for  a  distance  of  10.9  ft. 
and  left  until  the  south  heading  had  been 
completed  its  full  length,  a  distance  of  about 
73  ft.  While  the  drilling  in  the  shaft  had  been 
done  with  three  type  E  24  Ingersoll-Rand 
drills,  the  drifting  was  done  with  drills  of 
the  same  type  on  4-in.  columns.  Figure  3 
shows  the  general  arrangement  of  the  holes 
for  the  tunnel  section.  The  tunnel  was  holed 
through  on  Aug.  15. 

The  figures  below  are  calculated  from  the 
records  of  the  work.  The  labor  in  making 
preparations  for  beginning  the  work  was  as 
follows : 

Aver.  No.  Men  per  Workday,  Men  Hrs. 

1  foreman    82 

1  assistant   foreman    18 

1  timekeeper    15 

1  hoist  engineer    32 

3-f-  laborers    225 

2 —  carpenters    202 

1  steamfitter    36 

1  steamfitter  helper    44 

1  watchman    124 

Total  men-hrs.  required  for  preparation  77S 
Teams    80 

The  above  includes  work  of  building  office 
and  plant  building,  erecting  head  frame  and 
installing  boiler,  hoist  and  Chicago  Pneumat- 
ic Tool  Co.'s  12x14  compressor. 

The  following  includes  the  time  in  excavat- 
ing and  timbering  shaft  in  soft  ground  from 
El.  +  6  to  El.  —  52,  or  to  rock  surface : 

Men-hours 
Men-       per  ft. 

Average  No.  Men.  hours.     of  shaft. 

1  foreman    204  3.52 

1  assistant  foreman    104  1.80 

1  timekeeper    88  1.52 

7+  miners    996  17.18 

3+  top  men    60S  10.48 

1  hoist  engineer    148  2.56 

1  fireman    234  3.82 

2  carpenters    220  3.89 

4  maulers    192  3.30 

1  watchman    112         .  1.93 

1  steamfitter    14  0.24 

1  steamfitter  helper    26  0.4o 

Total  for  shaft  in  earth  2,936  :>0.60 

2+  teams    396  7.00 

The  maulers  were  used  during  the  few  days 
when  the  excavation  was  in  very  soft  ground 
as  in  sand  and  gravel,  when  it  was  necessary 
to  keep  the  sheeting  ahead  of  the  digging. 
The  steam  fitter  was  used  to  set  the  pump  to 


Lme  within  which  no 
Rock  Projection  wilt 
be  permitted 


*  Line  of  Tunnel 
1'Excavot/on 


Fig.  3 — Section  of  Tunnel  Showing  Arrange- 
ment of  Drill  Holes. 

catch  the  surface  water  seepage.  A  small 
Dean  pump  was  all  that  was  necessary  for 
keeping  the  shaft  dry. 

The  following  figures  show  the  tune  re- 
quired  for  Concrete   work  ;             Men-hrs.  per 

Men  ft,  shaft 

Av.  No.  Men.                            hours,  concreted. 

1  foreman                                         10  0.S0 

I  assistant   Ion  man                         12  0.24 

1  timekeeper                                           X  0.16 

1 1  top  men                                   27 1  .">.4S 

2  bottom   men                                     IS  il  !•« 

1  hoist  ellKlneel-                                 24  ".48 

I  tlreninn                                        32  O.M 

3  carpenters                                      IX  n.9l! 

1  watchman                                    21  0.4X 

Total  for  eoiieretliiK                  ">lii  10.20 

1  |    (rums                                           24  0.48 
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No  further  actual  progress  was  made  for 
one  month  after  the  shaft  was  concreted  to 
rock.  The  work  was  delayed  in  waiting  for 
certain  supplies  to  a  small  extent.  During 
the  month  the  preparations  were  made  for 
beginning  the  excavation  of  the  shaft  in  solid 
rock.  The  forms  for  the  concrete  work  were 
removed,  a  magazine  was  built,  repairs  were 
made  to  the  boiler,  and  piping  for  air  was  in- 
stalled. The  head  frame  was  strengthened 
and  a  light  trestle  was  made  for  a  rock  dump. 
The  trestle  was  built  about  18  ft.  in  height. 
The  following  figures  include  the  working 
time : 

Men-hours. 

1  foreman    96 

1  assistant  foreman    36 

1  timekeeper    44 

Topmen    396 

Bottom  men    88 

Hoist  engineer    12S 

Carpenters    108 

Watchman    S4 

Total    980 

The  drilling  was  started  in  the  shaft  on 
July  24  at  El.  —52  and  the  shaft  bottom  was 
reached  at  El.  — 99.3  in  12  days  working  three 
shifts  each,  as  follows: 

Men- hours 
Men-  per-ft. 
Ay.  No.  Men.  hours.     of  shaft. 

2  foremen    276  5.87 

1  timekeeper    26  0.55 

6  miners    576  12.26 

6  helpers    576  12.26 

5+  top  men    552  11.75 

1—  hoist  engineer    284  6.04 

1  fireman    228  1.87 

1  blacksmith    88  1.87 

1  blacksmith  1. el  per    88  1.87 

1  watchman    16  0.34 

Total  hit    sinking  in  rock.. 2, 710  57.7 


Connection  to  Exist  ingTunnel 
on  73rd  St  to  be  made 
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Top  of  Street  Pavement 


Rock  Line 


At  least  I?  Concrete 
around  Thimble 


The  drifting  was  continued  immediately  fol- 
lowing the  bottoming  of  the  shaft.  The  north 
heading  was  started  and  was  prosecuted  for 
a  distance  of  11.9  ft.  from  the  shaft  center 
and  the  south  heading  was  prosecuted  to  its 
junction  with  the  main  tunnel,  a  distance  of 
73  ft.  from  shaft  center  to  tunnel  center.  The 
total  length  of  the  drift  in  the  south  heading 
was  therefore  73  ft.  —  (5%  +  4Vfe )  =  63  ft. 
Adding  the  distance  excavated  in  the  north 
heading  (11.9  —  5.5  ft.)  or  (1.4  ft.,  the  total 
length  of  the  work  done  at  the  time  of  hole- 
ing  through  to  the  main  tunnel  was  69.4  ft. 
The  south  heading  was  holed  through  Aug. 
15,  thus  requiring  11  days  for  the  69.4  ft.  as 
follows : 

Men-  Men-hm 

Av.  No.  Men  hrs.    per  iin.  ft. 

2  foremen    228  3.28 

1  timekeeper   22  0.32 

4+  miners    304  4.38 

4+  miners'  helpers    304  4.38 

7  muckers    376  5.42 

4  top  men    320  4.61 

1  hoist  engineer    240  3.46 

1  fireman    186  2.SS 

1  tamp,  boy    48  0.69 

1  blacksmith    72  1.04 

]  blacksmith  helper    "'-  1-04 

Total  men-hours   2,172  31.30 

The  amount  of  dynamite  used  in  the  shaft 
was  748  lbs.  or  16  lbs.  per  linear  foot  of 
shaft.  The  amount  used  in  the  drift  was 
875  lbs.  of  12.6  lbs.  per  linear  foot.  The  num- 
ber of  fuses  used  per  linear  foot  in  the  shaft 
and  in  the  drift  were  11.5  and  5.2  respectively. 

The  work  is  being  done  for  the  city  of  Chi- 
cago under  direction  of  the  Bureau  of  Engi- 
neering. Mr.  John  Erickson  is  City  Engineer 
and  Mr.  H.  W.  Clausen  is  Engineer  in  charge 
of  construction.  The  contractor  is  the  Gin- 
dele  Bros.  Co.,  of  Chicago. 

Circular  Section 
Starts  here  ''J 


Eng  Contg. 


L  me  within  which  no  Pock  -  • 
Projection  will  be  permitted 


Fig.  2 — Section  of  Shaft  and  Tunnel  Showing  Arrangement  of  Drill  Holes. 
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Service  Test  of  Road  Materials  by  the 
Road  Board  of  Great  Britain  and 
a  Description  of  Various  Eng- 
lish Proprietary  Paving 
Materials. 

The  Road  Board  of  Great  Britain  has  un- 
dertaken the  construction  of  an  experimental 
road  with  a  view  to  securing  a  service  test, 
under  uniform  conditions,  of  various  road 
materials  and  methods  of  road  construction. 
The  trial  lengths  of  roadway  are  being  laid 
down  under  the  general  direction  and  su- 
pervision of  the  Advisory  Engineering  Com- 
mittee of  the  Board.  The  scheme  for  laying 
the  sections  has  been  so  arranged  that  they 
will  be  constructed  and  maintained  in  pre- 
cisely the  same  manner  as  road  surface  work 
laid  down  under  normal  service  conditions. 
The  various  lengths  will  be  carefully  watched 
and  measurements  taken  frequently.  Com- 
plete records  will  be  kept  not  only  as  regards 
weather  conditions,  temperature,  etc.,  but  also 
in  regard  to  every  detail  of  construction. 
There  have  been  several  experimental  roads 
of  the  sort  constructed  in  the  United  States, 
but  the  one  now  under  construction  by  the 
Road  Board  is,  as  far  as  we  know,  the  first 


to  be  undertaken  in  Great  Britain.  A  prelim- 
inary report  on  this  Enelish  road  has  been 
issued  recently,  and  from  it  we  have  taken  the 
matter  in  this  article. 

The  road  selected  for  the  experimental  work 
lies  in  Kent  County  and  is  known  as  the  Lon- 
don and  Folkstone  Road.  The  section  con- 
nects at  its  western  end  with  the  greater  Lon- 
don area  in  the  Borough  of  Woolwich  and 
extends  in  a  southeasterly  direction  a  distance 
of  about  lVz  miles  to  the  "Black  Horse  Hotel," 
Sidcup.  It  is  somewhat  undulating  in  char- 
acter, and  is  not  shaded  by  trees  save  in  one 
or  two  places.  The  surface  has  been  heavily 
metalled  from  time  to  time,  but  much  of  this 
must  be  removed  to  make  room  for  the  new 
material,  as,  for  the  greater  part  of  its  length, 
the  road  is  kerbed  and  channeled.  The  sub- 
crust  is  of  flint  gravel  on  gravel  and  clay. 
The  selected  section  of  road  carries  a  very 
heavy  traffic  of  all  kinds,  including  frequent 
services  of  motor  omnibuses.  A  census  of 
traffic  taken  for  14  days  shows  a  traffic  density 
of  nearly  500  tons  per  yard  width  per  day  of 
24  hours. 

The  scheme  as  finally  arranged  includes  a 
total  length  of  carriage  way  of  2,490  lin.  yds. 
and  a  superficial  area  of  18,420  sq.  yds.  Al- 
together 23  methods  are  to  be  tried  and  the 


experimental  road  has  been  divided  into  that 
number  of  sections,  each  of  which  contains 
about  the  same  area.  One  section  is  to  be  laid 
with  ordinary  water-bound  macadam,  for  the 
purpose  of  comparison,  and  another  with 
water-bound  macadam  surface  tar  pointed. 
Sections  are  also  to  be  laid  by  the  Kent 
County  Surveyor  in  accordance  with  Road 
Specifications  Nos.  3  and  4,*  so  that  trial  may 
be  made  and  records  obtained  of  these  meth- 
ods of  bituminous  construction. 

Specifications  for  the  construction  of  the 
road  were  prepared  and  tenders  asked  from  a 
number  of  firms  handling  proprietary  pave- 
ments on  special  road  making  materials.  Table 
I  gives  a  list  of  the  contractors  whose  tender- 
were  accepted,  and  also  gives  particulars  in 
regard  to  materials  to  be  laid,  contract  price, 
period  and  price  of  maintenance,  etc.  It 
should  be  noted  that  the  price  per  super  yard 
for  a  small  experimental  section  is  probably 
in  most  cases  higher  than  it  would  be  under 
a  large  contract. 

The  following  are  extracts  from  the  speci- 
fications under  which  the  tenders  were  invited  : 

1.  The  proposed  work  is  being  carried  out  by 
the  Kent  County  Council  under  arrangement 
with  the  Road  Board  for  the  purpose  of  provid- 
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ing  tests  under  official  supervision  Of  the 
methods  and  materials  which  are  to  he  used 
in  laying  down  the  experimental  lengths,  and 
the  Contractor  must  during  the  progress  of 
the  works  give  any  information  which  may  be 
required  in  relation  thereto,  and  afford  every 
facility  for  constant  inspection  by  any  repre- 
sentative or  representatives  of  the  Road  Board. 

The  whole  of  the  work  specified  must  be  exe- 
cuted with  materials  and  workmanship  of  the 
very  best  of  their  several  kinds,  and  in  strict 
accordance  with  this  Specification,  and  the  ac- 
companying Flans,  together  with  such  further 
Plans  as  may  be  furnished  by  the  County  Sur- 
veyor or  in  explanation  of  the  same. 

The  whole  of  the  work  must  be  carried  out 
under  the  direction,  and  to  the  entire  satisfac- 
tion of  the  County  Surveyor,  who  shall  have 
full  power  to  reject,  and  cause  to  be  removed 
whatever  may  in  his  judgment  seem  to  be 
defective,  either  in  quality  or  workmanship,  or 
not  in  accordance  with  the  true  meaning  of 
the  Plans  and  Specification. 

The  Contractor  must  provide  all  labor,  ma- 
terials, tools  and  plant,  in  short,  all  and  every- 
thing necessary  for  the  true  and  proper  carry- 
ing out  and  execution  of  the  works  hereafter 
specified,  and  he  must  keep  a  competent  fore- 
man engaged  on  the  work  throughout  its  prog- 
ress, and  any  notices  or  instructions,  whether 
verbal  or  otheiwise,  given  to  such  foreman  by 
the  County  Surveyor  shall  be  considered  as 
having  been  given  to  the  Contractor. 

24.  The  Contractor  will  be  required  to  lay  his 
material  upon  the  section  of  road  allotted  to 
him  in  half-widths  so  that  the  traffic  may  be 
kept  going. 

25.  The  Contractor  shall  scaiify  and  remove 
the  whole  of  the  materials  at  present  forming 
the  surface  of  the  length  of  road  placed  at  his 
disposal  to  an  uniform  depth  of  . .  inches  below 
the  new  finished  surface  of  the  road,  and  he 
shall  convey  the  scarified  materials  and  deposit 
them  where  directed  in  a  depot  to  be  provided 
by  the  Council.  The  material  so  removed  shall 
be  the  property  of  the  Council. 

26.  The  Contractor  shall  be  responsible  for  the 
full  and  sufficient  maintenance  of  his  section  of 
road  for  the  period  from  the  date  of  commence- 
ment of  laying  his  material  thereon  until  the 
•County  Surveyor  gives  to  the  Contractor  notice 
in  writing  that  the  section  requires  re-construc- 
tion, but  such  maintenance  shall  not  include 
the  work  of  scavenging  or  watering,  which 
work  will  be  performed  by  and  at  the  expense 
of  the  Councii. 

Upon  receipt  of  three  clear  days'  notice  given 
in  writing  by  the  County  Surveyor,  the  Con- 
tractor shall  proceed  with  all  due  diligence 
to  carry  out  such  works  of  maintenance  and 
repair  as  he  shall  have  been  directed  to  do  by 
•the  County  Surveyor,  and  in  default  the  Council 
shall  proceed  to  undertake  and  perform  such 
work,  and  all  costs  and  expenses  incurred,  and 
occasioned  thereby,  and  incidental  thereto, 
shall  be  paid  by  the  Contractor  or  his  sureties 
upon  demand  thereof,  or  shall  be  recovered  from 
the  parties  responsible  by  legal  proceedings. 

The  Contractor  shall  not  proceed  to  carry  out 
any  work  of  maintenance  or  repair,  however 
small,  without  first  having  obtained  the  written 
permission  of  the  County  Surveyor  to  do  so, 
and  he  shall  within  seven  days  from  the  date  of 
the  completion  of  every  such  work  of  mainte- 
nance and  repair,  furnish  to  the  County  Sur- 
veyor, in  writing,  a  complete  return,  describing 
In  detail  the  nature  of  the  work  performed,  the 
material  used,  and  the  actual  amount  expended 
thereon. 

27.  The  Contractor  shall  be  entitled  to  pay- 
ment from  the  Council  of  the  contract  price  for 
count  ruction  upon  the  certificate  of  the  County 
Surveyor  that  the  construction  has  been  com- 
pleted In  accordance  with  the  contract,  such 
payment  lulu*  made  on  tin-  <|;iy  following  the 
firm  meeting  of  the  County  Council  next  after 
the  date  of  Hiieh  ceil  Idea  te. 

The  Contractor  wliall  alMu  be  entitled  to  pay- 
ment from  the  Council  of  the  contract  price  fur 
maintenance  by  yearly  pnymentH  upon  certifi- 
cate* of  the  County  Surveyor  that  Hie  Hcctlon 
liaM  been  na t Irfiir  lorlly  maintained  up  to  date, 
each  of  on  h  payment*  being  made  mm  noon  mh 
l>i  a  i  1 1<  a  hie  after  the  ,'llxt  liecember  III  each 
\iai  of  maintenance,  and  Ihe  lnxl  of  Much  piiy- 
R|#ntl  u  In  n  Hie  fount)  Surveyor  kIvch  notice  to 


the  Contractor  that  the  section  requires  recon- 
struction, or  when  the  maintenance  contract  is 
terminated  by  the  Contractor  under  the  pro- 
visions of  Clause  2S  of  this  Contract,  whichever 
last  happens. 

28.  If  the  Contractor  shall  be  of  opinion  that 
the  section  requires  reconstruction  at  any  time 
before  the  County  Surveyor  shall  have  given 
notice  under  Clause  26  of  this  Contract,  the 
Contractor  shall  be  at  liberty  to  terminate  the 
contract  by  seven  days'  notice  in  writing  to  the 
County  Surveyor,  and  on  the  expiration  of  such 
notice  the  contract  shall  thereupon  cease  and 
determine  and  the  Contractor  shall  be  entitled 
to  payment  of  the  contract  price  for  mainte- 
nance up  to  the  date  of  such  termination. 

The  maintenance  clause  in  the  specification 
is  of  great  importance  in  considering  the  ques- 
tion of  cost.  It  is  obvious  that  in  comparing 
the  cost  of  different  methods,  attention  must 
be  given  not  only  to  first  cost,  but  to  annual 
cost  of  maintenance,  as  the  cheapest  road  sur- 
face is  that  which  works  out  at  the  lowest 
figure  when  at  the  end  of  its  life  the  total  sum 
paid  for  the  first  cost  and  annual  maintenance 
is  spread  over  the  life  period  of  the  surface. 

As  it  will  be  seen  by  reference  to  Table  I 
the  materials  to  be  used  in  the  test  include 
a  number  of  proprietory  pavements,  some  of 
which  have  not  been  used  in  the  United  States. 
For  that  reason  the  following  detailed  de- 
scription of  the  various  materials  and  methods 
of  construction  should  be  of  interest  to  Amer- 
ican road  engineers.  It  should  be  stated  that 
these  descriptions  have  been  furnished  to  the 
Road  Board  by  the  firms  concerned,  and  that 
the  Road  Board  itself  does  not  accept  respon- 
sibility for  the  statements  made  by  the  firms. 

Ordinary  Water-Bound  Granite  Macadam. — ■ 
Section  1.  The  material  to  be  used  is  horn- 
fels  or  elvan  from  Penlee  (Cornwall)  broken 
to  gages  2%  ins.  down  to  1%  ins.,  costing  12s. 
per  ton  delivered  on  the  road.  Five  per  cent 
of  binding  chippings  ranging  from  %-in.  to 
dust,  all  Penlee,  costing  7s.  6d.  per  ton  deliv- 
ered on  the  road  is  to  be  used. 

The  stone  is  to  be  laid  originally  4^4  ins. 
thick,  rolled  dry  and  consolidated  to  2%  ins. 
For  final  consolidation  5  per  cent  of  clean, 
sharp  local  gravel  is  added,  costing  5s.  per 
ton  delivered.  This  section  is  to  be  built  by 
the  Kent  Council. 

Ordinary  Water-Bound  Granite  Macadam. 
Surface  Tarred  by  Painting,. — Section  2.  The 
material  for  this  section  is  also  hornfels  or 
elvan  from  Penlee  (Cornwall)  broken  to 
gages  from  2V+  ins.  down  to  194  ins.,  costing 
12s.  per  ton  delivered  on  the  road.  Five  per 
cent  of  binding  chippings  ranging  from  %  in. 
to  dust,  all  Penlee,  costing  7s.  6d.  per  ton 
delivered  on  the  road,  is  to  be  used. 

The  stone  is  to  be  laid  originally  AVz  ins. 
thick,  rolled  dry  and  consolidated  to  2%  ins. 
For  final  consolidation  5  per  cent  of  clean, 
sharp  local  gravel  is  added,  costing  5s.  per  ton 
delivered  on  the  road. 

After  the  coating  has  dried  out  the  surface 
is  to  be  tarred  with  Tar  No.  1  (Road  Board 
Specification  No.  4).*  applied  in  two  coats. 
The  section  is  to  be  built  by  the  Kent  County 
Council. 

Single  /'itch  Grouted  Macadam.  Road  Board 
Specification  No.  3. — Section  3.  The  finished 
thickness  for  this  section  is  to  he  3  ins.  The 
material  is  hornfels  or  elvan  from  Penlee 
(Cornwall).  The  aggregate  will  contain  60 
per  cent  2%-in.  gage,  35  per  cent  sizes  graded 
from  2%  ins.  to  lVi  ins.,  costing  12s.  per  ton 
delivered  on  the  road.  In  addition  5  per  cent 
of  chippings  of  the  same  stone,  varying  from 
%  in.  down  to  %  in.,  costing  7s.  6d.  per  ton 
delivered  on  the  road,  is  used  for  closing  after 
grouting  with  melted  pitch. 

I  he  hinder  used  is  pitch  complying  with 
Road  Board  Specification  ivo.  (!.*  The  quan- 
tity used  is  from  2  to  2V4  gals,  per  yard  super. 

I  lie  ap'ircgate  after  having  been  spread  and 
leveled  is  rolled  down  dry  until  the  correct 
surface  is  formed,  but  without  the  addition 
oi  any  small  material.  The  pilch  after  hav- 
ing been  melted  as  described  in  Clause  18  of 
the  above  Specification,  is  raised  to  a  temper 
ature  of  .'toil"   F,  clean,  sharp  sand  is  added 
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at  a  temperature  of  400°  F..  and  the  matrix 
made  in  mixing  vessels  is  well  stirred  and 
transferred  from  the  mixing  vessels  into  pour- 
ing cans,  from  which  it  is  poured  on  to  the 

road. 

Final  consolidation  is  commenced  by  rolling 
with  a  12-ton  roller  immediately  after  pouring 
the  pitch  matrix,  and  carried  on  rapidly  be- 
fore the  matrix  has  time  to  set.  Five  per  cent 
of  graded  chippings  is  spread  over  the  grouted 
surface,  part  previously  to  rolling  and  the  re- 
mainder during  the  nrocess  of  rolling.  This 
section  is  also  to  be  built  by  the  Kent  County 
Council. 

Double  Pitch  Grouted  Macadam.  Road 
Board  Specification  No.  4,  to  Be  Laid  and 
Consolidated  in  Two  Layers. — Section  4.  The 
finished  thickness  of  this  section  will  be  4% 
ins.  The  material  used  for  the  lower  layer 
will  consist  of  broken-up  calcareous  sandstone 
(Kentish  ragstone).  graded  from  3  ins.  down 
to  2-in.  gage.  The  lower  layer  is  consolidated 
by  rolling,  and  the  pitch  binder,  the  same  as 
in  Section  3,  is  poured  in  but  not  brought  up 
to  the  surface  of  the  stones  forming  the  lower 
layer,  the  pitch  lying  V2  in.  below  such  sur- 
face with  the  object  of  providing  a  key  for  the 
upper  layer. 

For  the  upner  layer  will  be  composed  of 
hornfels  or  elvan  from  Penlee  (Cornwall), 
broken  to  1%-in.  gage,  costing  12s.  per  ton, 
delivered  on  the  road,  with  5  per  cent  of  chip- 
pings of  the  same  stone  graded  from  Vz  in. 
down  to  V\  in.,  costing  7s.  6d.  per  ton  deliv- 
ered on  the  road,  to  be  added  during  the 
process  of  final  rolling  so  as  to  form  the  fin- 
ished surface.  The  quantity  of  pitch'  required 
for  the  double  grouting  for  the  two  layers  is 
approximately  3  to  3%  gals,  per  yard  super. 

The  surface  is  to  be  finished  by  the  chip- 
pings added  during  rolling  as  in  the  case  of 
single  pitch  grouting.  The  Kent  County  Coun- 
cil will  -construct  this  section. 

Durax  Armored  Paving. — Section  5.  The 
granite  cubes  used  are  obtained  50  per  cent 
from  the  company's  Swedish  quarries  at  Rixo, 
the  remainder  from  the  company's  Enderby 
Quarry,  near  Leicester.  The  size  of  the  cubes' 
is  7  to  9  centimetres,  giving  a  finished  depth  of; 
paving  of  about  3x/4  ins. 

The  grouting  mixture  is  composed  of  coal, 
tar  pitch,  tempered  with  creosote  oil  or  tar, 
into  which  has  been  stirred  about  30  per  cent 
of  fine  dried  sand. 

The  existing  macadam  is  scarified  and  re- 
moved and  the  foundation  thoroughly  consol- 
idated by  wetting  and  rolling.  On  this  pre- 
pared foundation  a  layer  of  tarred  limestone 
or  slag  chippings  is  spread  to  a  thickness  of 
%  in.,  and  the  cubes  laid  on  this  in  intersect- 
ing segmental  courses,  the  paving  being  after- 
wards thoroughly  consolidated  by  hand  ram- 
ming. 

The  grouting  mixture  is  poured  on  the  sur- 
face in  a  boiling  state  and  forced  into  the  in- 
terstices with  a  rubber  squeegee,  the  whole 
surface  being  then  covered  with  hot  chippings 
applied  before  the  grouting  has  solidified.  The 
consolidation  will  be  obtained  by  hand  ram- 
ming. 

With  this  pavement  foothold  afforded  to 
horse  traffic  is  claimed  to  be  excellent,  as  soon 
as  the  surface  pitch  was  worn  off.  The  pav- 
ing can  be  watered  with  impunity. 

The  company  claims  that  the  noise  occa- 
sioned by  the  use  of  set  paving  is  reduced  by 
at  least  75  per  cent. 

The  expected  life  of  the  road  surface  is 
stated  to  be  at  least  20  years 

Roads  can  be  surfaced"  on  this  system  prac- 
tically all  the  year  round,  and  during  frosty 
weather  if  reasonable  precautious  are  taken. 
Rainy  weather  assists  in  the  consolidation  of 
the  macadam  foundations,  but  il  is  necessary 
to  keep  the  surface  water  from  the  bedding 
whilst  the  work  is  being  executed,  and  also 
from  the  cubes  whilst  grouting  is  going  on, 

The  company  states  that  it  is  prepared  to 
carry  out  larger  contracts  to  a  similar  speci- 
fication at  an  average  price  of  7s  per  yard 
super,  and  to  enter  into  maintenance  contract! 
for  same,  the  locality  of  omise  affecting  the' 
price  slightly   either  way. 

Il  is  staled  that  onl\  the  best  qualities  of 
granite  can  be  cut  by  the  machine*  used,  and 
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the  claim  is  made  that  the  wear  on  the  cubes 
is  so  even  that  the  cobbly  effect  said  to  arise 
with  other  forms  of  granite  paving  is  elimi- 
nated. 

Section  5  will  be  the  Durax  Dustless  Roads, 
Ltd.,  London. 

Macadam  Road  Surface  with  "Plascom"  as 
Binder. — Section  6.  In  this  case  Guernsey 
granite  is  used,  but  it  is  claimed  that  the 
"Plascom"  binder  can  be  used  sucessfully 
with  any  kind  of  granite,  basalt,  slag  or  lime- 
stone. 

This  binder  is  of  a  bituminous  nature,  for 
which  it  is  claimed  that  owing  to  its  adhesive 
properties  it  will  keep  the  macadam  surface 
intact  until  worn  out  by  disintegration. 

The  stone  aggregate  is  dry-rolled  and  is 
then  grouted  with  this  binder,  applied  in  a 
fluid  state  at  a  temperature  of  from  280°  to 
300°  F.,  ordinary  pitch  boilers  being  used  for 
the  purpose  of  heating  the  material. 

By  rolling  in  the  ordinary  way  as  for  water- 
bound  macadam.  It  is  stated  that  complete 
consolidation  takes  place  during  construction. 

It  is  claimed  that  macadam  roads  laid  with 
this  material  as  a  binder  afford  good  foot- 
hold for  horses.  It  is  claimed  that  the  mac- 
adam can  be  laid  at  any  season  of  the  year  pro- 
vided macadam  is  dry.  The  section  will  be 
laid  by  Plascom,  Ltd.,  Wolverhampton,  Eng- 
land. 

Surfacing  with  "Cormastik." — Section  7. 
"Cormastik"  is  composed  of  %  in.  to  %  in. 
granite  or  basalt  shippings,  sharp  Thames  sand, 
powdered  Sicilian  rock  asphalt  containing 
about  10  per  cent  of  pure  bitumen,  and  Port- 
land cement. 

The  binder  employed  is  Cuban  natural 
asphalt,  refined  and  suitably  fluxed  and  for 
which  is  claimed : 

1.  It  has  extremely  high  softening  and 
melting  points,  viz.,  250°  F.  and  280°  F.  re- 
spectively. 

2.  Ability  to  withstand  disintegrating  effects 
of  water. 

3.  Ability  to  resist  extremes  of  temperature. 

4.  It  has  a  very  rubbery  nature. 

The  existing  firmly  compacted  surface  of 
the  macadam  road  is  vigorously  swept,  and 
painted  with  a  bituminous  solution.  The  ag- 
gregate is  then  spread  in  a  heated  condition, 
to  a  minimum  thickness  of  %  in.  The  ma- 
terial flows  freely  when  taken  from  the  boil- 
ers of  cauldrons  and  applied  to  the  road. 
Ordinary  wooden  floats  are  used  for  levelling, 
and  finally  the  material  is  rolled  to  a  smooth 
surface  by  a  tandem  asphalt  roller  weighing 
about  3  tons.  The  "Cormastik"  is  thus  con- 
solidated and  forced  into  the  interstices  of  the 
road  surface  upon  which  it  is  laid  and  to 
which  it  strongly  adheres.  The  material  sets 
rapidly  so  that  traffic  can  be  allowed  over 
the  surface  within  an  hour  after  completion. 

Consolidation  is  accomplished  by  rolling 
with  a  3-ton  roller.  It  is  probable  that  fur- 
ther consolidation  under  traffic  during  the  first 
three  months  does  not  exceed  1/16  in. 

It  is  claimed  that  this  material  provides  a 
non-slippery  foot-hold  for  horses.  Its  life 
under  heavy  mixed  traffic  conditions  is  stated 
to  be  not  less  than  three  years  and  up  to  14 
years  under  light  traffic  conditions.  It  is 
claimed  that  it  is  unaffected  by  any  climatic 
conditions  owing  to  the  use  of  Cuban  natural 
asphalt  as  the  binder. 

It  is  claimed  that  the  material  can  be  laid 
at  any  season  of  the  year  provided  the  road- 
way upon  which  it  is  laid  is  dry  and  that  no 
rain  has  fallen  for  at  least  two  days. 

The  price  varies  according  to  locality  but 
the  contractors  state  that  they  are  prepared 
to  apply  the  material  upon  considerable  areas 
within  a  20  mile  radius  from  Charing  Cross, 
London,  at  2s.  per  yard  super,  and  to  enter 
into  maintenance  contracts  for  varying  peri- 
ods, according  to  the  nature  of  the  traffic 
carried.  The  material  can  be  supplied  to  pur- 
chasers who  prefer  to  carry  out  the  work  of 
laying  themselves.  The  material  is  also  sup- 
plied in  the  form  of  bricks  9  in.  by  4%  in. 
by  2  in.  thick  to  be  laid  on  concrete  founda- 
tions for  heavy  street  traffic  in  towns  and 
cities. 

It  is  claimed: 

1.  A  strong  point  in  favor  of  the  use  of 


this  material  is  the  small  thickness  necessary 
to  be  laid  on  sound  foundations. 

2.  Scarification  is  avoided. 

3.  Shortness  of  time  occupied  in  laying. 

4.  Inexpensive  initial  cost,  and  cost  of  main- 
tenance. 

5.  Shortness  of  time  occupied  in  carrying 
out  repairs. 

6.  Silence  under  mixed  traffic  conditions. 
The  section  will  be  built  by  the  British 

Cork  Asphalt,  Ltd.,  London. 

Tar  Macadam. — Section  8. — The  aggregate 
consists  of  calcareous  sandstone  (Kentish 
rag)  from  the  Contractors'  own  quarries  at 
Borough  Green,  about  75  per  cent  of  this 
ranging  from  2%-in.  to  2-in.  material  and  25 
per  cent  of  smaller  material,  the  top  surface 
being  sprinkled  with  stone  varying  from  1-in. 
to  %-in.  to  fill  interstices  before  consolida- 
tion. 

Prepared  tar  and  pitch  are  used  as  the 
binding  matrix. 

The  stone  is  broken,  dried  and  mixed  with 
the  boiling  tar  preparation  in  a  rotary  tar 
macadam  mixing  machine,  the  whole  being 
kept  hot  during  the  mixing  operation.  The 
material  is  then  laid  cold  on  the  surface  of  the 
road  and  steam  rolled.  After  consolidation 
the  surface  is  dressed  with  boiling  tar  and 
fine  grit.  The  consolidation  will  be  by  steam 
rolling.  Consolidation  continues  for  a  month 
or  so  after  final  rolling. 

It  is  claimed  that  this  tar  macadam  surfac- 
ing is  not  materially  affected  by  frost  or  sun, 
and  gives  a  fair  foot-hold  for  horses.  It  is 
claimed  that  it  can  be  applied  at  any  time 
except  during  severe  frost.  It  is  claimed 
that  this  material  gives  a  waterproof  surface 
which  will  wear  evenly  and  smoothly  and  be 
free  from  dust.  Chittenden  &  Simmons,  Ltd., 
Maidstone,  will  construct  Section  8. 

Tar  Slag  Macadam. — Sections  9  and  10. — 
The  material  is  blast  furnace  slag  ranging 
from  21/4-ins.  down  to  %-in.  When  laid  in 
one  coat  of  mixed  gauges  the  proportions 
are  about  60  per  cent  ranging  from  2^4-ins. 
down  to  Wa-  ins,  30  per  cent  from  1%  ins. 
down  to  %-in.,  10  per  cent  from  %-in.  down 
to  %-in. 

The  binder  used  is  distilled  tar  without  any 
admixture  of  other  material,  and  after  first 
setting  is  not  affected  by  normal  changes  of 
temperature. 

The  slag  is  tarred  by  machinery  at  the  Con- 
tractors' own  works,  is  laid  on  the  road  cold 
and  consolidated  by  rolling. 

The  amount  of  after-consolidation  may  be 
taken  at  about  25  per  cent  during  the  six 
months  following  construction. 

The  special  qualities  claimed  for  this  pave- 
ment are : 

The  foot-hold  may  be  taken  as  that  of  a 
normal  road  paved  with  macadam  which  has 
been  afterwards  protected  by  surface  tarring. 
The  life  of  the  material  depends  upon  the 
traffic.  The  material  is  not  affected  by  frost 
and  can  resist  ordinary  sun  temperature. 

By  far  the  best  results  are  attained  with 
this  material  when  laid  in  the  summer,  but 
it  may  be  laid  during  the  winter  when  the 
weather  is  reasonably  dry  and  where  there  is 
a  good  and  immovable  foundation. 

It  is  stated  that  the  material  itself  is  not 
affected  by  frost,  but  a  wet  or  inferior  founda- 
tion would  be. 

Constable,  Hart  &  Co.,  Ltd.,  London,  are 
the  contractors  for  these  sections. 

"Tarmac." — Section  11. — The  aggregate  of 
"Tarmac"  consists  of  selected  blast  furnace 
slag  produced  for  use  at  the  Company's  Wol- 
verhampton Works  at  the  furnaces  of  Alfred 
Hickman,  Ltd.,  Springvale,  and  for  the  Com- 
pany's Denby  Works  at  the  furnaces  of  The 
Denby  Coal  &  Iron  Co.,  Ltd.  The  slag  is  run 
in  a  molten  state  from  the  furnaces  into 
suitable  receptacles.  In  these  receptacles  it 
is  shunted  on  to  the  Comnany's  premises  ad- 
jacent to  the  furnaces  and  there  allowed  to 
remain  until  in  the  process  of  cooling  it  has 
solidified.  It  is  then  tipped  on  the  slag  select- 
ing ground  in  blocks  of  about  5  tons  each, 
broken  by  hand  into  pieces  of  suitable  size, 
conveyed  to  the  Company's  crushing  machin- 
ery, is  crushed,  graded  and  treated  with  the 
Company's  tar  composition. 


For  this  process  it  is  claimed  that  the  slag, 
up  to  the  time  that  it  is  impregnated  with 
the  tar,  has  had  no  opportunity  of  absorbing 
moisture  and  therefore  at  the  time  of  treat- 
ment is  perfectly  dry.  Never  having  cooled, 
no  reheating  is  necessary,  and  the  tempera- 
ture at  the  time  of  treatment  with  the  tar 
can  be  uniformly  regulated. 

The  slag  used  breaks  with  a  very  rough 
and  uneven  fracture,  and  therefore  has  the 
greatest  holding  capacity  for  the  tar  mixture. 
It  is,  moreover,  sufficiently  porous  to  absorb 
and  hold  a  portion  of  the  mixture. 

"Tarmac"  is  broken  to  the  following 
gauges:  21/i-in.  (2%-in.  down  to  1%-in.), 
Wz-'m.  (1%-in.  down  to  %-in.),  %-in.  (%-in. 
down  to  %-in.),  and  is  sent  from  the  works 
in  trucks  ready  for  immediate  use. 

The  binding  material  used  for  coating  the 
slag  is  the  Company's  own  mixture  of  refined 
or  distilled  tar.  pitch  and  other  ingredients. 
The  works  possess  a  complete  tar  distillation 
plant,  and  the  mixture  is  prepared  to  certain 
uniform  chemical  and  physical  standards 
which  are  known  to  give  the  best  results  as 
regards  binding  strength,  durability  and  re- 
sistance to  atmospheric  changes. 

Upon  the  prepared  road  surface  a  bottom 
coat  of  2%-in.  gauge  material  is  apnlied  and 
consolidated  to  a  thickness  of  2%  ins.  Upon 
this  an  upper  coat  of  U/^-in.  gauge  material  is 
applied  to  consolidate  to  a  finished  thickness 
of  IV2  ins.,  making  the  total  thickness  of  the 
double  coating  4  ins.  Each  layer  is  separate- 
ly consolidated  with  a  steam  roller,  6  to  8  tons 
in  weight,  and  the  surface  of  the  top  layer, 
after  half-consolidation,  is  well  brushed  over 
with  %-in.  gauge  "Tarmac  "so  as  to  fill  all 
interstices,  and  is  then  rolled  to  an  even  and 
water-tight  surface,  being  afterwards  covered 
with  slac;  shippings  at  the  rate  of  1  ton  to 
every  250  super  yards. 

No  special  tools  other  than  those  usually 
employed  by  Local  Authorities  are  required. 

The  after-consolidation,  which  takes  place 
under  traffic,  varies  with  the  original  thickness 
and  the  nature  of  the  traffic  on  the  road. 

The  thickness  of  4  ins.  is  that  recommended 
for  very  heavily  trafficked  roads.  For  most 
main  roads  a  smaller  thickness,  at  a  reduced 
cost  of  construction,  is  sufficient. 

It  is  claimed  that  the  finished  surface  is 
free  from  dust  in  summer  and  mud  in  win- 
ter, is  non-slippery,  practically  noiseless,  and 
impervious  to  ordinary  atmospheric  condi- 
tions, or  changes. 

"Tarmac"  can  be  applied  with  equal  suc- 
cess at  any  season  of  the  year,  some  of  the 
most  successful  lengths  having  been  laid  in 
winter.  Work  can  be  proceeded  with  during 
wet  weather  the  only  stoppages  necessary  be- 
ing in  drenching  rain  when  men  refuse  to 
work,  or  when  foundations  of  a  soft  or  clayey 
nature  have  become  saturated  with  wet.  The 
material  is  impervious  to  wet  when  sent  out 
from  the  works. 

The  price  of  4s.  Id.  per  superficial  yard 
charged  for  the  test  length  includes  3d.  per 
superficial  yard  for  preparation  of  surface, 
but  in  many  cases  hardly  any  preparation  is 
necessary,  the  material  being  laid  on  the  old 
road  surface.  This  price  also  provides  for 
three  annual  dressings  of  refined  tar  with 
slag  chippings ;  which  work,  although  not  es- 
sential to  carry  the  road  through  its  life,  has 
by  experience  been  found  to  be  of  great  per- 
manent benefit. 

The  price  of  "Tarmac"  varies  with  the  dis- 
tance from  the  site  of  the  works  and  conse- 
quently cost  of  transport.  This  material  was 
originally  patented  by  Mr.  E.  Purnell  Hooley, 
the  County  Surveyor  of  Nottinghamshire. 
Large  quantities  have  been  used  in  that  Coun- 
ty for  several  years  with  conspicuous  success. 
It  is  now  being  adopted  by  the  County  Council 
of  Berkshire  for  the  tar  surface  work  of  28 
miles  of  the  Berkshire  roads. 

As  there  is  no  necessity  to  stop  the  work 
during  wet  weather  the  average  speed  of  con- 
struction is  great  as  compared  with  other  sys- 
tems of  tar  construction  where  the  work  must 
be  suspended  during  rainy  weather.  With 
good  cartage  facilities  it  is  possible  to  lay 
and  consolidate  8<1  to  90  tons  per  day. 

"Tarmac"  can  be  purchased  in  trucks,  de- 
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livered  at  any  railway  siding,  or  can  be  laid 
under  contract  at  a  price  per  superficial  yard. 

"Road&leum"  Asbhalt. — Section  12. — The 
material  used  on  this  section  consists  of  Dar- 
bishires'  Penmaenmawr  enstatite  diabase, 
graded  from  1%  ins.  down  to  %  in.  An  aver- 
age of  15  per  cent  of  %-in.  stone  is  mixed 
with  the  larger  material  before  laying. 

The  binder  used  is  a  pure  bituminous  as- 
phalt product  called  "Roadoleum"  marketed 
by  the  Anglo-American  Oil  Co..  who  sell  this 
product  in  various  qualities  for  road  dressing 
and  construction.  It  is  claimed  for  this  ma- 
terial that  it  is  durable,  adhesive,  imperish- 
able, odorless  and  has  considerable  elasticity. 
It  is  not  affected  by  extremes  of  temperature 
or  subject  to  disintegration.  The  material 
has  a  flash  point  of  over  500°  F.,  close  test. 

The  stone  and  "Roadoleum"  are  mixed  by 
hand  adjoining  or  on  the  site,  thus  being  pre- 
pared before  laying. 

Consolidation  is  effected  by  means  of  a  10- 
ton  roller.  It  is  estimated  that  the  further 
consolidation  by  traffic  will  not  be  more  than 
%  in.  in  4  ins. 

It  is  claimed  for  "Roadoleum"  that  it  is 
superior  in  durability  and  in  other  qualities 
to  other  road-making  materials.  In  the  test 
length  it  is  claimed  that  it  will  last  five  years 
without  repair.  It  is  not  affected  by  hoar 
frost  and  will  successfully  resist  solar  heat 
up  to  165°  F.  "Roadoleum"  can  be  laid  with 
success  in  winter  provided  that  the  material 
is  prepared  in  the  following  manner,  viz. : 

The  "Roadoleum"  to  be  heated  to  a  tem- 
perature of  500°  F.,  the  stone  being  also  heat- 
ed and  freed  from  moisture. 

The  mixture  of  stone  and  "Roadoleum"  can 
be  laid  on  prepared  foundations  at  3/6  to  4/- 
per  superficial  yard  for  a  thickness  of  3  ins., 
or  at  4/-  to  5/-  per  super  yard  for  a  thickness 
of  4  ins.,  in  both  cases  the  thickness  being 
after  consolidation. 

"Roadoleum"  is  suitable  for  resurfacing  ex- 
isting macadam  roads  in  fair  condition.  The 
method  employed  is  to  applv  the  material  after 
it  has  been  heated  to  a  temperature  of  400° 
to  500°  F.,  afterwards  covering  it  with  fine 
granite  chippings,  and  rolling. 

The  "grouting"  or  "penetration"  method  of 
construction  may  also  be  emploved  for  bind- 
ing macadam  with  "Roadoleum"  if  preferred 
to  the  above  "mixture"  or  "tar-macadam" 
method.  The  super  vard  costs  of  the  "grout- 
ing" method  would  be  less  than  those  of  the 
mixture  method. 

"Roadoleum"  when  properly  applied  as  a 
constructing  binder  or  as  a  re-surfacing  agent, 
does  not  give  a  slippery  or  greasy  surface. 

The  contractor  for  this  section  is  Mr.  W.  H. 
Stansbury,  acting  "for  the  Anglo-American 
Oil  Co.,  Ltd. 

"Rocmac." — Section  13. — The  material  is 
hornfels  or  elvan  from  Penlee  (Cornwall)  as 
ordinarily  used  by  the  Kent  County  Council, 
and  identical  with  that  used  on  Sections  1, 
2,  3  and  4.  The  gauge  is  from  2%  ins.  down 
to  2  ins. 

The  binder  is  a  silicate-saccharate-carbon- 
ate,  the  foundation  of  which  is  silicate  of 
soda,  sugar  and  carbonate  of  lime.  The  su- 
gar is  not  used  for  adhesive  purposes  but  to 
assist  the  chemical  action  of  the  silicate  on 
the  carbonate,  and  secondly  to  assist  the  re- 
sistance of  the  matrix  to  frost.  This  binder 
will  resist  great  differences  of  temperature. 
It  has  been  laid  in  Canada  with  the  thermom- 
eter below  zero  and  again  fires  have  been 
lighted  on  the  road  immediately  after  it  has 
been  laid,  and  in  neither  case  was  the  road 
effected  except  that  in  tin  latter  case  Betting 
was  somewhat  accelerated  in  the  immediate 
neighborhood  of  the  fires.  It  is  also  water- 
proof throughout  the  whole  depth  of  the 
coat. 

It  i  claimed  that  the  durability  imparled  by 
this  binder  to  a  road  is  about  three  times  that 
of  a  water  bound  macadam  road  laid  with 
the  same  road  stone, 

A  matrix  is  formed  of  the  mixture  as  in 
making  concrete,  of  Rocmac  solution  with 
limestone  containing  not  less  than  !)3  per 
cent  of  carbonate  of  lime.  The  limestone 
m  i  I  be  crushed  to  Vi  in.  gauge  and  dttst,  60 
per  lent  being  fine  dust     'I  Ins  matrix  is  ap- 


plied cold  and  laid  on  the  original  surface  to 
a  thickness  of  1  in.,  in  order  to  supply  binder 
for  a  complete  coat  of  3  ins.  The  road  stone 
is  then  spread  on  the  matrix  and  rolled  in. 

The  Rocmac  solution  is  sent  ready  for  use 
in  casks.  The  limestone  comes  direct  in 
trucks  from  the  quarry  and  requires  no  pro- 
tection. No  special  machinery  is  required. 
Ordinary  tools  used  in  making  a  water- 
bound  road  need  only  be  supplemented  by  a 
gauge  box  for  measuring  the  limestone,  a 
bucket  'for  measuring  the  Rocmac  solution 
and  a  mixing  board. 

The  consolidation  is  partly  by  rolling  and 
partly  by  chemical  action.  As  it  is  a  slow- 
setting  binder  and  as  the  chemical  action  ap- 
pears to  repeat  itself  at  certain  temperatures 
and  with  a  certain  humidity  of  the  atmos- 
phere, it  is  probable  that  traffic  helps  in  the 
consolidation  and  also  to  wear  away  any  su- 
perfluous binder  which  may  come  up  to  the 
surface. 

The  special  qualities  claimed  for  "Rocmac" 
are  as  follows : 

The  foot-hold  for  horses  is  the  same  as 
that  for  a  water-bound  macadam  road  except 
that  as  "Rocmac"  is  impervious  and  immov- 
able it  affords  a  foot-hold  in  all  cases  at  least 
as  good  as  that  of  a  macadam  road  in  good 
condition.  The  expected  life  is  about  three 
times  that  of  an  ordinary  macadam  road.  As 
stated  above  there  is  no  likelihood  of  it  being 
affected  by  frost  and  in  all  other  respects, 
except  that  of  durability,  its  qualities  are  the 
same  as  an  ordinary  macadam  road.  It  will 
resist  any  sun  temperature  without  softening. 
It  can  be  laid  in  any  weather  during  frost, 
sun,  wet  or  heat,  but  it  costs  rather  less  to 
lay  it  in  wet  weather.  There  is  no  danger  to 
cattle,  herbage  or  fisheries  from  the  use  of 
"Rocmac." 

As  Rocmac  solution  is  made  in  various 
parts  of  the  kingdom,  the  price  of  it  varies 
very  little  and  may  be  quoted  at  an  average 
price  of  about  lOd.  per  gallon  in  full  truck 
loads  all  over  England.  The  price  per  yard 
varies  in  different  localities,  the  variation  be- 
ing in  ratio  to  the  availability  of  a  suitable  ag- 
gregate and  a  sufficiently  good  limestone.  It 
has  been  laid  at  as  low  a  figure  as  Is.  3d.  per 
super  yard,  3  ins.  thick  at  places  where  both 
granite  and  limestone  were  cheap,  but  where 
they  are  dear  it  might  cost  as  much  as  3s.  6d. 
per  square  yard  for  the  same  thickness.  The 
limestone  used  is  an  important  factor  varying 
from  2d.  up  to  7.5d.  per  superficial  yard, 
but  as  suitable  local  limestones  are  being  dis- 
covered from  time  to  time  this  difference 
tends  to  reduce  itself. 

This  section  will  be  built  by  Rocmac,  Ltd., 
Leeds. 

Tar  Macadam. — Section  14.— The  stone  to 
be  used  is  blue  guernsey  stone.  The  material 
will  be  mixed  with  tar  in  accordance  with 
Road  Board  Specification  No.  2  for  tar  mac- 
adam. The  binder  used  will  be  the  Taroads 
bituminous  composition. 

The  stone  will  be  dried,  heated  and  mixed 
with  the  tar  by  using  bituminous  machine  as 
shown  by  the  illustration  annexed. 

The  tarred  stone  will  be  consolidated  by 
rolling  with  a  12-ton  roller.  The  finished 
surface  will  be  given  by  coating  the  rolled 
bituminous  macadam  with  a  surface  coat  of 
Clare's  special  bituminous  composition  at  the 
rate  of  10  gals,  per  ton  of  stone.  Roth  the 
tar  used  and  the  Clare's  composition  have  a 
high  melting  point,  and  are  little  affected  by 
changes  of  temperature. 

The  price  of  the  bituminous  macadam  will 
vary  according  to  the  cost  of  the  stone,  but 
in  most  cases  will  work  out  at  8d.  to  Is.  per 
square  yard  per  inch  of  thickness. 

It  is  claimed  for  this  material  that  it  gives 
a  good  foothold  for  horses,  and  can  be  laid 
in  winter  or  summer,  as  long  as  rain  is  not 
actually  falling. 

The  Tatoad  Syndicate,  Ltd.,  London,  S.  \\\, 
will  construct  this  section. 

Tar  Macadam. — Sections  15  and  It!  The 
materials  used  will  be  Hrundrits  I'enmaen- 
inawr  enstatite  diabase,  coaled  with  Tarvia 
before  laying,  the  gauges  to  be  as  nearly  as 
possible  'J  in  stone  .'>!>  per  cent.  1  in.  stone 
20  per  cent,   Vi  in.  stone   VI  per  cent,    'i  in. 


stone  9  per  cent.  The  stone  wherever  possible 
is  to  be  pure  crusher  run,  graded,  with  its 
dust  only  taken  out.  In  practice  it  is  found 
impossible  to  get  this  except  for  very  laree 
quantities.  This  mixed  aggregate  is  coated  al- 
together, and  in  addition  %-in.'  coated  topping 
is  applied  at  the  rate  of  40  yds.  super  covered 
per  ton  of  material. 

For  Section  16  for  grouted  material,  2-in. 
Olivine  diabase  supplied  from  the  quarries  of 
the  Clee  Hill  Granite  Company,  Ludlow,  will 
be  used. 

The  binder  in  both  cases  is  to  be  "Tarvia." 

For  the  tar  macadam  the  coated  Penmaen- 
mawr stone  will  be  laid  in  the  usual  manner, 
but  where  the  quantity  warrants  it  the  stone 
should  be  coated  on  the  spot  by  a  portable  ma- 
chine. 

For  Section  16,  tar  grouting.  The  stone 
would  be  rolled  dry  and  grouted  with  "Tar- 
via" (grout  grade).  Surface  spaces  filled  with 
Tarviated  chippings  at  the  rate  of  48  yards 
super  to  the  ton. 

In  both  cases  the  material  is  consolidated 
by  steam  rolling,  but  further  consolidation 
will  undoubtedly  take  place  by  the  traffic.  The 
amount  of  this  is  subject  to  so  many  condi- 
tions that  each  case  must  be  judged  on  its 
merits. 

The  special  qualities  claimed  are : 
The  completed  surface  gives  as  good  foot- 
hold as  any  other  form  of  tar-painted  or  tar- 
treated  surface.  Hoar  frost  will  not  affect  it, 
and  the  ordinary  summer  temperature  will 
be  resisted. 

Both  tar  macadam  or  tar  grouting  should 
preferably  be  laid  in  the  summer  months. 
Tarviated  granite  can,  however,  be  success- 
fully laid  in  cold  weather  provided  the  foun- 
dation is  absolutely  sound  and  immovable. 
But  grouting  during  the  winter  months  is  not 
recommended. 

Subject  to  variations  in  the  cost  of  stone, 
the  contract  price  for  the  experimental  lengths 
may  be  taken  as  a  fair  average  of  cost  for  500 
tons  and  upwards  laid  near  or  at  one  place. 

These  sections  will  be  constructed  by  Bris- 
towe  &  Co.,  Ltd.,  London. 

Roadamant. — Section  17. — The  material  is 
refined  Trinidad  bitumen,  natural  rock  as- 
phalt, stone  chippings,  and  the  Roadamant 
mixture. 

The  stone  is  Enderby  stone  chippings,  brok- 
en to  %-in.  gauge.  The  binder  is  asphaltic, 
to  which  the  Roadamant  mixture  (consisting 
of  cement,  and  other  ingredients)  is  added. 

The  bitumen  and  asphalt  are  melted  in  a 
cauldron  and  the  other  materials  added.  The 
composition  is  then  laid  in  situ  with  hand 
floats  in  the  same  manner  as  mastic  asphalt. 

The  surface  of  the  material  will  remain 
at  the  same  level,  no  further  consolidation 
being  expected  from  traffic. 

The  advantages  claimed  for  this  compo- 
sition are  that  it  will  not  creep  or  corrugate, 
and  is  not  affected  by  extremes  of  tempera- 
tures. It  is  impervious,  sanitary,  dustless. 
non-slippery,  and  easily  cleansed.  It  is  also 
claimed  that  a  good  foot-hold  for  horses  is 
obtained.  The  binder  and  the  granite  wear 
down  together.  Tt  is  not  affected  by  frost  or 
by  sun  heat. 

It  can  be  laid  in  winter  or  in  summer,  and 
immediately  after  rain  has  ceased  to  fall.  Any 
road  thus  laid  can  be  opened  to  traffic  two 
hours  after  completion. 

The  Roadamant  Co.,  Ltd.,  London,  will 
construct  this  section. 

"Lithomac"  Asphaltc  Paving. — Section  Hi. 
I  he  paving  proper  consists  of  crushed  gran- 
ite, whinstone  or  similar  hard  stone  passed 
through  1  -in.  mesh  and  therefore  includes 
%-in.,  %-in.  and  %-in.  sizes,  sharp  silica  sand 
and  pure  limestone  powder,  mixed  and  care- 
fully blended  with  refined  elastic  bitumen.  Ihe 
thickness  after  compression  by  rolling  is  not 
less  than  2  ins. 

The  refined  natural  bitumen,  used  .is  I 
binder,  is  nulled  in  a  special  tank  in  a  self- 
contained  machine  so  that  Ihe  heat  can  be 
controlled  and  regulated.  When  moiled  and 
raised  t"  Ihe  temperature  required,  il  is  com- 
bined automatically  in  the  proper  proportions 
with  the  heated  mineral  matter  so  that  the 
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particles  are  evenly  and  thoroughly  coated 
with  the  binder. 

While  still  hot  from  the  self-contained  ma- 
chine the  above  mixture  is  spread  evenly  on 
the  foundation  with  hot  iron  rakes  so  that 
when  compressed  with  the  steam  roller  it  shall 
be  of  the  necessary  thickness  and  cross  fall. 
Along  curbs,  and  around  gas,  water  and  other 
boxes,  the  compression  is  completed  by  the 
use  of  hot  iron  rammers.  Ramming  is  car- 
ried out  as  soon  as  possible  after  the  material 
is  spread  while  it  is  still  hot  and  pliable.  As 
soon  as  the  temperature  admits,  the  whole 
is  rolled  with  a  light  roller  weighing  5  tons, 
and  the  rolling  continued  until  the  compres- 
sion of  the  material  is  complete.  As  soon  as 
possible  after  the  rolling  of  the  hot  material 
is  finished  and  whilst  the  surface  is  still  warm 
the  surface  is  sealed  (if  found  necessary)  and 
rendered  impervious  to  moisture. 

It  is  claimed  for  the  "Lithomac"  paving 
that  it  possesses  the  advantages  of  uniform 
hardness  through  extremes  of  temperature, 
extreme  durability  and  good  foot-hold.  It  also 
possesses  all  the  other  advantages,  sanitary, 
cleanliness  and  otherwise,  claimed  for  im- 
pervious tar-treated  surfaces.  It  is  believed 
that  the  durability  will  be  so  great  as  to  ren- 
der the  maintenance  cost  when  spread  over  a 
term  of  years  exceptionally  low. 

Section  18  will  be  constructed  by  the  Lim- 
mer  Asphalte  Pavine  Co.,  Ltd.,  Westminster. 

"Pitchmac,"  or  Pitch  Grouted  Macadam. — 
Section  19. — The  "Pitchmac"  road  consists  of 
two  layers  of  Guernsey  stone,  both  layers  be- 
ing separately  rolled  and  consolidated  and 
grouted  with  the  Company's  "Pitchmac"  bit- 
uminous mixture. 

The  price  of  "Patchmac,"  which  would  be 
somewhat  higher  than  that  of  bituminous 
macadam  described  in  Section  14,  will  vary 
according  to  the  cost  of  the  stone,  from  Is. 
3d.  to  Is.  6d.  per  square  yard  per  inch  of 
thickness. 

It  is  claimed  that  this  material  gives  a  good 
foot-hold  for  horses,  and  can  be  laid  down  in 
winter  or  summer,  so  long  as  rain  is  not  ac- 
tually falling. 

The  Taroads  Syndicate,  Ltd.,  London,  will 
construct  this  section. 

Natural  Asphalte  Matrix. — Section  20. — The 
stone  to  be  used  is  hornfels  or  elvan  from 
Penlee  (Cornwall)  as  ordinarily  used  by  the 
Kent  County  Council  broken  to  1%-in.  gauge. 
The  binder  is  natural  asphalte  matrix  com- 
posed of  Trinidad  Lake  bitumen  and  natural 
rock  asphalte. 

The  method  of  applying  the  stone  and  bind- 
er is  as  follows : 

The  ground  is  taken  out  and  the  sub-stra- 
tum well  rolled  with  a  steam  roller,  the  stone 
brought  on  to  the  site,  rolled  to  the  proper 
contour  of  the  road,  and  the  matrix  after  hav- 


ing been  melted  adjacent  to  the  works  is  poured 
into  the  interstices  rilling  same  up  to  the  sur- 
face level  of  the  stone.  Granite  chippings 
are  then  spread  over  the  whole  area  and  when 
the  matrix  is  cooling  off  the  roller  is  passed 
over  it  two  or  three  times  to  consolidate  the 
surface. 

The  special  qualities  claimed  are  a  good 
foot-hold  for  horse  traffic,  and  a  road  sur- 
face not  affected  by  the  extremes  of  tem- 
perature of  winter  and  summer. 

The  season  of  application  should  be  in  the 
summer  months  as  it  is  necessary  for  the 
stone  to  be  dry  when  the  matrix  is  employed. 

The  price  is  as  stated  in  the  tender  but  the 
Company  has  not  had  long  experience  in  the 
use  of  this  material  and  the  price  may  be 
modified  in  the  future. 

Asphalte  Macadam.- — Section  21. — The  ma- 
terials to  be  used  consist  of  natural  rock  as- 
phalte broken  into  rectangular  pieces,  laid 
without  the  addition  of  any  other  materials 
whatever. 

The  ground  is  excavated  to  a  depth  of 
about  4%  ins.,  the  bottom  made  solid  and  the 
asphalte  macadam  spread  over  the  surface 
about  6  ins.  thick  and  well  rolled.  It  is  ab- 
solutely necessary  to  have  warm,  fine  weather 
while  the  work  is  in  progress. 

Sections  20  and  21  will  be  constructed  by 
the  Val  de  Travers  Asphalte  Paving  Co., 
Ltd.,  London. 

Trinidad  Asphalt  Macadam  3-m.  Coating. 
— Section  22. — The  aggregate  employed  in 
this  construction  is  granite  obtained  from  the 
Channel  Islands,  the  sizes  used  being  approxi- 
mately : 

60  per  cent  retained  on  %-in.  perforation 
and  passing  1%  ins,  40  per  cent  retained  on 
%-in.  perforation  and  passing  %-in.  The 
materials  are  mixed  before  being  laid. 

The  binder  employed  is  refined  Trinidad 
Lake  bitumen  specially  prepared  for  the  pur- 
pose, having  a  specific  gravity  of  1.25.  With 
this  is  combined  80  per  cent  of  fine  material 
all  passing  %-in.  mesh. 

The  above  material  which  is  of  the  same 
composition  as  the  Trinidad  asphalt  wearing 
surface  laid  on  the  Victoria  Embankment, 
London,  and  elsewhere,  is  designed  to  firmly 
encase  the  aggregate  and  provide  a  pavement 
of  equal  density  and  wearing  quality,  capable 
of  carrying  moderately  heavy  traffic  satisfac- 
torily under  all  climatic  conditions. 

The  materials  are  heated  at  the  contractors' 
works  the  proportions  being  obtained  by 
means  of  measuring  boxes  which  receive  the 
materials  subsequent  to  their  drying  and 
screening.  Finally  the  materials  are  dis- 
charged into  a  special  tooth-blade  mixer  of 
a  capacity  of  9  cu.  ft.,  the  process  of  mixing 
occupying  about  1%  minutes,  and  following 


the  mixing  the  material  is  allowed  to  fall  into 
carts  or  wagons  suitable  for  transport. 

The  composition  is  delivered  into  the  carts 
at  a  temperature  of  about  300°  F.  and  deliv- 
ered on  to  the  site  of  operations  and  laid  hot. 
The  composition  retains  a  suitable  working 
temperature  for  six  or  eight  hours  after  being 
mixed. 

Trinidad  asphalt  macadam  is  consolidated 
with  a  steam  roller  of  preferably  say  8  tons 
weight,  but  where  a  roller  of  this  weight  is 
not  available  the  ordinary  10  to  12-ton  road 
roller  may  be  used.  Generally  speaking  full 
consolidation  is  obtained  after  rolling  as  des- 
cribed above  and  but  little  compression  takes 
place  subsequently. 

The  special  qualities  claimed  are  : 
The  completed  surface  of  Trinidad  asphalt 
macadam,  consisting  largely  as  it  does  of 
granite  and  sharp  sand,  and  further  supple- 
mented by  a  sealing  coat  of  nure  bitumen, 
affords  reasonable  foot-hold  for  horses  under 
all  conditions  of  weather.  The  anticipated 
life  of  the  pavement,  as  laid,  will  be  from  5 
to  7  years,  when  it  will  be  found  possible  to 
renew  the  actual  wearing  surface  with  a 
layer  of  topping.  The  pavement  being  an  im- 
pervious one  is  not  subject  to  destructive  ef- 
fect by  hoar  frost.  The  pavement  being  con- 
structed with  a  minimum  percentage  of  bit- 
uminous matter  of  high  density  will  be  found 
to  be  unaffected  by  sun  temperature  up  to 
130°  F. 

Trinidad  asphalt  macadam  may  be  laid  at 
any  season  of  the  year.  Privided  the  base  is 
not  so  saturated  as  to  be  muddy,  work  may 
be  carried  on  during  and  after  rain. 

For  large  areas  of  work  outside  a  20-mile 
radius  from  the  Company's  existing  works,  a 
special  semi-portable  plant  will  be  provided 
for  the  laying  of  Trinidad  asphalt  macadam 
at  prices  quoted  for  the  present  experiments, 
the  periods  of  maintenance,  varying  from 
say  three  to  ten  years,  being  determined  by 
local  conditions  of  traffic  and  the  specifica- 
tion adopted. 

Trinidad  Asphalt  Macadam,  A-in.  Coating. — 
Section  23. — The  aggregate  employed  in  con- 
structing the  wearing  surface  of  Trinidad  as- 
phalt is  clean,  sharp  sand,  well  graded,  and 
all  passing  %-in.  mesh  with  a  proportion  of 
filler  to  form  80  per  cent  of  the  composition. 

The  binder  employed  is  refined  Trinidad 
Lake  bitumen,  specially  prepared  for  the  pur- 
pose, having  a  specific  gravity  of  1.25,  which 
is  mixed  with  the  above  aggregate  at  a  tem- 
perature of  350°  F.  in  similar  manner  to  that 
described  in  preceding  specification. 

The  base  may  be  prepared  in  either  of  the 
following  ways  to  receive  the  wearing  sur- 
face : 

1.  An  asphaltic  concrete,  3  ins.  in  thickness 


TABLE  I. — CONTRACTORS,  MATERIALS  TO  BE  LAID  AND  CONTRACT  PRICES  FOR  EXPERIMENTAL  ROAD  OP  THE  ROAD  BOARD  OF 

GREAT  BRITAIN. 


Sec.       Contractors.  Material. 

1  Kent  County  Council  Water-bound  macadam 

2  Kent  County  Council  Ditto,  surface  tarred.. 

3  Kent  County  Council  Single  pitch  grouting.. 

4  Kent  County  Council  Double  pitch  grouting. 

5  Durax  Dustless  Roads  Durax  armouring  

6  Plascom,    Ltd  Plascom  macadam  ... 

7  British  Cork  Asphalte  Co  "Cormastik"   

8  Chittenden  &  Simmons,  Ltd..  Kentish  Ragstone,  tar  macadam 


s./d. 
1/9 

1/10% 
2/9 
3/11 
7/6 
4/- 
2/- 
2/8 

9  Constable  Hart  &  Co.,  Ltd...  Slag  tar  macadam  3  (1  coat)  3/3 

10  Constable  Hart  &  Co.,  Ltd...  Slag  tar  macadam  4  (2  coats)  4/- 


Cost. 
Finished  Per  yd. 
thickness,  super, 
ins. 

2% 
2% 
3 

4% 
3% 
3 
1 

3% 


Contract 
 price  for  maintenance* 


11  Tarmac,  Ltd  "Tarmac" 

12  W.  H.  Stansbery.  for  Anglo- 

American  Oil  Co  "Roadoleum"   

13  Rocmac,  Ltd  "Rocmac"   

14  Taroads  Syndicate  Bituminous  macadam  

15  Bristowe  &  Co  Granite  grouted  with  "Tai-via" 

16  Bristowe  &  Co  ■.  . .  .  Tarviated  macadam  

17  Roadamant  Co....-  "Roadamant"   


18  Limmer  Asphalte  Co  "Lithomac"   

19  Taroads  Syndicate,  Ltd  "Pitchmac"  (Brodie's  system). 


on  6" 
concrete 


.1% 


3/8% 

4/- 

3/- 
4/1 
•1/1% 
4/6 

9/3 


4/- 

5/6 
4/6 
7/6 


1st 
yr. 
.1. 


2nd 
yr. 

d. 


3rd 
yr. 
d 


4th 


:th 
yr. 
d. 


Cost 

(including   maintenance  at  contract 
-price)  per  yard  super,  per  annum. t 


1 

yr. 

d. 


Fiee  maintenance  for  10  vrs. 

Nil        2  4   

Free  maintenance  for    3  yrs. 

4  Annually   

3  Annually   

2  Annually   

1%     1%  1%   


3 
6 

Nil 


Free 
Free 


Annually 
Annuallv 
Nil  2 
Annually 
Annually 
maint.  till 


reconst'tion 


20  Val  de  Travers  Co.,  Ltd  Natural  asphalte  matrix   2% 

21  "Val  de  Travers  Co.,  Ltd  Asphalte   macadam   4% 

22  Trinidad  Lake  Asphalte  Co. ..  Trinidad  asphalte  macadam  

23  Trinidad  Lake  Asphalte  Co. ..  Trinidad  asphalte  macadam  

*Contractors  agree  to  maintain  at  price  stated  per  super,  yard  subject 
to  right  on  either  side  to  determine  obligation  to  maintain  at  any  time. 

tThis  cost  is  calculated  on  the  assumption  that  road  will  last  without  loth  yeai 
reconstruction  for  period  stated  at  head  of  column. 


5/6        Free  for  5  yrs.,  afterwards 

i  6d.  per  annum 

"/8        Free  for  3  yrs.,  then  2d.  per 
annum 

Nil        3  3   

Nil        3  3   

Free  for  5  years   

Free  for  5  years   

♦fDurax— 12. Sd.  7th  year.  11.25d.  Sth  year.  lOd. 
{Roadamant — 17. 6d.  7lh  year,  16. Id.  Sth  year. 


yrs. 

yrs. 

yrs. 

yrs. 

yrs. 

d. 

d. 

d. 

d. 

d. 

45!6 

30.6 

22!5 

is!6 

i^O* 

25.0 

18.0 

12.0 

8.0 

20.0 

14.6 

li'.h 

io'i 

'i'.Z 

22.5 

16.0 

12.75 

10.8 

9.5 

26.0 

1S.U 

14.0 

11.6 

10.0 

23.75 

16.3 

12.5 

10.4 

8.9 

27.0 

19.0 

15.0 

12.6 

11.0 

24.0 

18.0 

15.0 

13.2 

12.0 

24.5 

17.0 

13.25 

11.0 

9.6 

30.25 

18.5 

14.0 

11.9 

10.25 

28.0 

20.0 

15.5 

12.8 

11.0 

55.5 

37.0 

27.75 

22.2 

19.51 

33.0 

22.0 

16.5 

13.2 

11.0 

34.0 

22.6 

17.5 

14.4 

25.5 

1S.0 

14.25 

12.0 

10.5 

34.5 

24.0 

18.75 

15.6 

13.  ."> 

27.0 

18.0 

13.5 

10.0S 

9.0 

45.0 

30.0 

22.5 

18.0 

15.0 

9th  year.  9d.  10th  year. 
15.0d.  9th  year,  14. lid. 
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(without  the  sealing  coat)  as  described  for 
Section  22. 

2.  Where  the  subsoil  is  of  good  quality  and 
a  suitable  supply  of  tar  macadam  is  available, 
a  mixture  composed  of  %-in.  (40  parts)  and 
2-in.  (60  parts)  tarred  limestone,  slag  or  gran- 
ite, may  be  employed  as  a  foundation  for  the 
Trinidad  asphalt  wearing  surface,  1-in.  in 
thickness. 

The  method  of  applying  the  wearing  surface 
is  as  follows : 

The  material  is  brought  to  the  site  of  opera- 
tions in  a  heated  condition,  and  is  spread  by 
means  of  rakes. 

Consolidation  is  carried  out  by  means  of  a 
steam  roller  to  the  finished  thickness  speci- 
fied. Generally  speaking  full  compression  is 
obtained  after  rolling  has  been  completed, 
and  but  little  compression  takes  place  subse- 
quently. 


The  special  qualities  claimed  are : 

An  impervious  pavement  with  a  smooth 
elastic  surface  is  provided  involving  a  mini- 
mum of  traffic  effort,  and  subject  to  proper 
cleansing,  is  easily  negotiable  under  all  con- 
ditions of  climate.  Trinidad  asphalt  may  be 
laid  upon  the  base  provided  in  any  but  con- 
tinuously wet  weather. 

For  areas  of  large  work  outside  a  20-mile 
radius  from  the  company's  existing  works,  a 
special  semi-portable  plant  will  be  provided 
for  laying  Trinidad  asphalt  at  prices  quoted 
ior  the  present  experiments,  the  period  of 
maintenance  being  determined  by  local  condi- 
tions of  traffic,  and  specifications  adopted,  and 
varying  from  three  to  ten  years. 

Sections  22  and  23  will  be  constructed  by 
the  Trinidad  Lake  Asphalt  Paving  Co.,  Ltd., 
London. 

Work  was  started  in  July  on  the  construc- 


tion of  the  first  section  of  the  experimental 
road  and  it  is  expected  that  all  of  the  sections 
will  be  completed  by  the  end  of  September. 

Arrangements  have  been  made  to  measure 
the  wear  of  the  surfaces  by  fixing  sockets  in 
groups  of  three  across  each  section,  one  sock- 
et of  each  set  being  in  the  center  of  the  car- 
riageway and  the  two  others  being  in  the 
footways  at  each  side.  Apparatus  is  provid- 
ed to  measure  the  rate  of  wear  on  a  line  ex- 
tending across  the  road  at  each  group  of 
sockets.  The  contour  line  can  thus  be  pre- 
pared, and  subsequent  measurements  taken  at 
regular  intervals  of  time  on  the  same  line, 
will  give  the  average  rate  of  wear  over  the 
entire  width  of  the  road.  A  further  report 
containing  the  knowledge  and  experience 
gained  from  the  test  will  be  made  by  the  Ad- 
visory Engineering  Committee  of  the  Road 
Board. 


WATER-WORKS     AND     SEWERS  SECTION 


The  Design  and  Construction  of  the 
Maiden  Creek  Slow  Sand  Water 
Filters  at  Reading,  Pa. 

By  Mandes  Golder.* 

THE  WATER  SUPPLY-SYSTEM   OF  READING. 

The  city  of  Reading  obtains  its  water  from 
five  sources.  The  Antietam  supply,  now  fil- 
tered, is  a  gravity  supply,  has  a  drainage  of 
5.44  square  miles  and  a  storage  reservoir  of 
101,000,000  gals,  capacity.  Prior  to  being  fil- 
tered the  supply  was  wasted  for  several 
months  during  the  summer  of  each  year;  this 
waste  was  made  necessary  because  of  the  fishy 
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taste  and  a  disagreeable  odor.  These  were 
caused  by  the  presence  in  large  numbers  of 
the  organism  Anabaena.  The  supply  is  also 
contaminated  by  drainage  from  adjacent 
farms.  The  contamination  occurs  principally 
after  heavy  rainstorms  and  freshets.  This 
supply  furnished  22.00  per  cent  of  the  water 
consumed  in  1910. 

The  Egelman  supply,  now  filtered,  is  a  grav- 
ity supply,  has  a  drainage  area  of  0.00  square 
miles,  and  storage  reservoir  capacity  of 
G,990,000  gals.  This  supply  feeds  the  high 
service  district,  lit  fore  filters  were  installed 
this  supply  also  possessed  a  disagreeable  taste 
and  odor  during  the  warmer  months.  These 
were  caused,  principally,  by  the  presence  of 
decayed  vegetation.  This  source  furnished 
2  10  per  cent  of  the  water  consumed  in  1910. 

The  Berahart  supply,  filtered,  is  a  gravity 
supply,  has  a  drainage  area  of  2 50  square 
miles  and  storage  reservoir  capacity  of  42,- 

•FurriHT  Hfwlf  If  nl  Kniflneer  on  CoriMtruetloli 
of  M.iM'ii  Cn-ck  Kilter*. 


000,000  gals.  Water  from  this  source  is  con- 
taminated by  farm  drainage.  During  1910 
12.62  per  cent  of  the  city's  supply  was  obtained 
from  this  source. 

The  Maiden  Creek  supply  is  pumped.  It 
comes  from  the  Maiden  Creek,  a  tributary  of 
the  Schuylkill  River,  and  has  a  drainage  area 
of  210  square  miles.  The  capacity  of  the 
pumps  is  30,000,000  gals,  per  day.  The  supply 
is  contaminated  principally  by  farm  and  vil- 
lage drainage.  This  source  furnished  61.93 
per  cent  of  the  city's  supply  during  1910. 

Hampden  Springs  and  Hampden  Drift  fur- 
nish absolutely  pure  spring  water  and  0.69  per 
cent  of  the  supply  was  obtained  from  this 


source  in  1910.  The  drainage  areas  of  all  the 
sources  named  contain  numerous  springs. 

TYPHOID  FEVER  OUTBREAKS. 

Several  outbreaks  of  typhoid  fever  have  oc- 
curred in  Reading  during  past  years.  In  the 
fall  of  1908,  during  one  of  these  outbreaks  the 
State  Department  of  Health  was  called  up"" 
to  assist  in  the  prevention  of  secondary  cases 
and  in  locating  the  probable  source  of  infec- 
tion. It  was  found  that  the  consumers  of  the 
Maiden  Creek  water  were  the  principal  suffer- 
ers. The  State  Department  accordingly  di- 
rected that  the  supply  he  treated  with  copper 
sulphate,  a  germicide.  This  was  introduced 
into  the  water  at  the  pump  well  at  the  rate 
of  one  part  of  copper  sulphate  to  1,200,000 
parti  of  water.  The  quantity  of  copper  sul- 
phate introduced  into  the  water  was  changed 
in  January,  1909,  to  one  part  in  3,000,000  and 
used  in  that  proportion  1111I1I  October  21,  190!), 
when  it  was  again  changed  to  1  part  in 
2,31(1, (Mill,  and  is  still  being  used  in  this  pro- 
pi  n  l  ion. 


The  purification  of  the  entire  supply  and 
especially  the  Antietam  supply  had  been  rec- 
ommended to  the  city  councils  for  many  years 
before  they  furnished  the  water  department 
with  sufficient  funds  to  construct  purification 
works. 

THE  EXISTING  FILTERS  ;  THEIR  EFFICIENCIES  AND 
COST  OF  OPERATION. 

The  Egelman  Filters,  put  into  service  in 
1903,  consist  of  two  open  slow  sand  filters, 
40x55  ft.  in  area,  with  a  combined  daily  capac- 
ity of  500,000  gals.  The  water  is  aerated  be- 
fore entering  the  filters. 

The  Antietam  Filters  consist  of  three  open 


slow  sand  filters,  each  108x144  ft.  in  area,  with 
a  total  capacity  of  5,250,000  gals,  per  day. 
These  filters  were  put  into  service  in  1905. 
As  in  the  Egelman  litters,  this  supply  is  aerated 
before  entering  the  filters. 

The  llernbart  Filters,  put  into  service  in 
May,  1911,  consist  of  six  covered  slow  sand 
filters  each  71x138.5  ft.  with  a  combined  ca- 
pacity of  4,500,000  gals,  per  day.  The  aver- 
age percentages  of  bacteria  and  turbidity  re- 
moved by  the  existing  filter  plants  each  year 
since  their  installation  is  given  in  Table  I. 
The  reduced  rate  of  the  efficiency  of  the  Egel- 
man Kilters  during  1910-11  was  due  to  the  fact 
that  all  of  the  sand  in  the  filters  was  removed 
and  washed.  This  seems  to  indicate  that  the 
present  theory  of  slow  sand  filtration  which 
assumes  that  all  of  the  filtration  is  accom- 
plished by  a  comparatively  thin  layer  of  sand 
at  the  surface  may  he  erroneous. 

HI' SKIN    Ol     MAIDEN    I'UKEK  FILTERS. 

The  Maiden  Creek  Filters,  ten  in  all,  are 
situated  al   the  junction  of  the   Maiden  ami 


Fig.  1 — General  Plan  of  Maiden  Creek  Filters,  Showing  Arrangement  of  Contractor's  Plant. 
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Willow  creeks,  about  seven  miles  north  of 
Reading.  Each  unit  measures  98x206  ft.  and 
has  a  capacity  of  1,500,000  gals,  per  day,  giv- 
ing a  total  capacity  of  13,500,000  gals,  with  one 
bed  out  of  service  for  cleaning.  In  the  de- 
sign of  the  plant  three  different  phases  were 
studied:  (1)  the  design  of  the  beds  to  ac- 
commodate the  filtering  materials;  (2)  the  ar- 


ment  was  found  to  be  the  most  economical 
under  the  conditions  of  loading.  See  Fig.  5. 
Arches  supported  by  lintel  arches  were  found 
to  be  approximately  as  cheap  as  groined  arch- 
es, but  required  more  head  room  and  were 
therefore  not  as  economical.  The  following 
systems  of  reinforced  concrete  were  designed: 
Girders  supported  by  piers,  with  roof  resting 


concrete  are  factors  in  favor  of  the  use  oi 
flat  reinforced  concrete  construction  but  the 
cost  of  steel  and  the  placing  of  same  more 
than  offsets  that  cost.  The  plain  concrete  is 
used  to  advantage  in  this  form  of  construction 
because  of  the  low  tensile  stresses  developed 
in  any  part  of  the  structure. 
Piers. — The  piers  were  designed  to  take  di- 
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Fig.  2 — Plans  of  Maiden  Creek  Filters  at  Various  Levels. 


Plan  of  Vaulting 


rangement  of  the  filtering  materials,  pipes, 
gates  and  connections  so  as  to  give  the  desired 
rate  of  filtration  and  efficiency  of  filters;  (3) 
the  arrangement,  location  and  dimensions  of 
units  to  give  maximum  economy.  The  gen- 
eral design  finally  adopted  is  shown  in  plan  by 
Fig.  1. 

These  filters  differ  from  other  slow  sand 
filters  of  recent  construction  in  the  following: 
shape  of  sections  of  end  walls  and  dividing 
walls;  method  of  forming  floor  joints;  devices 
to  prevent  the  leakage  of  unfiltered  water 
along  the  walls  and  piers ;  design  of  effluent 
pipes ;  absence  of  openings  to  filters  except 
man-holes  through  roof. 

Design  of  Beds. — In  the  design  of  the 
structural  portions  of  the  beds  the  following 
loads  were  to  be  carried  and  the  following  unit 
stresses  allowed : 

Two  ft.  of  sand  covering  at  100  lbs.  per  cu. 
ft.  Snow  or  other  load  which  might  come  on 
filters,  50  lbs.  per  sq.  ft. 

Weight  of  concrete,  150  lbs.  per  cu.  ft.  Soil 
bearing  power,  2  tons  per  sq.  ft.  Allowable 
unit  stress  of  concrete  in  tension  in  footings 
only  30  lbs.  per  sq.  in.  Allowable  unit  stress 
of  concrete  in  direct  compression  (1:2:4  mix- 
ture) 400  lbs.  per  sq.  in.  Allowable  unit  stress 
of  concrete  in  shear,  50  lbs.  per  sq.  in.  Allow- 
able unit  stress  of  steel  in  tension,  16,000  lbs. 
per  sq.  in.  Allowable  unit  stress  of  steel  in 
shear,  10,000  lbs.  per  sq.  in. 

The  Egelmau  and  Antietam  filters  in  the 
Reading  water  supply  are  uncovered.  Much 
inconvenience  and  expense  are  experienced  in 
clearing  the  ice  from  these  uncovered  filters. 
The  freezing  of  the  sand  in  the  filters  during 
cleaning  is  also  objectionable.  Growths  of 
algae  are  encountered  in  these  filters.  These 
growths  cause  frequent  cloggings  of  the  filters 
during  the  warm  months  of  the  year.  To 
overcome  these  objections  a  covered  type  was 
adopted  in  the  new  filters. 

In  designing  the  beds  the  depth  of  the  fil- 
tering materials  was  assumed  and  to  this  depth 
was  added  what  was  considered  sufficient  head 
room  for  scraping  the  dirty  sand.  Having  the 
total  height  different  types  of  construction 
were  considered. 

Vaulting. — Several  systems  of  covering  were 
designed,  using  both  plain  and  reinforced  con- 
crete.   The  groined  arch  without  reinforce- 


on  girders;  main  girders  supporting  beams  on 
which  roof  rested;  steel  girders  supporting 
roof;  reinforced  slab  supported  by  piers.  In 
all  of  the  above-mentioned  systems  different 
spans  between  piers  and  girders  were  used. 
The  spans  between  piers  and  girders  were  de- 
pendent not  only  on  the  thickness  of  the  vault- 
ing or  slabs  but  also  on  the  piers  supporting 
same,  the  convenience  in  scraping  the  dirty 
sand  and  the  amount  of  filtering  surface  in  a 
given  area.  A  clear  span  of  12  ft.  was  adopted. 


rect  compression  produced  by  the  vertical 
components  of  the  thrusts  of  the  arches.  The 
horizontal  components  balance  each  other. 
Should  there  be  any  unbalanced  thrust  from 
unsymmetrical  loading  it  would  be  taken  care 
of  by  the  shearing  resistances  of  the  piers. 
Provision  was,  however,  made  that  during 
.construction  the  forms  for  the  vaulting  shall 
be  erected  for  an  entire  bed  to  prevent  any 
great  unbalanced  thrust  until  the  entire  bed 
is  covered  and  concrete  sufficiently  set. 


Fig.  4 — Centers  for  Vaulting  for  One  Bed. 


The  estimates  of  the  different  systems  of 
plain  and  reinforced  concrete  show  that  the 
amount  of  concrete  necessary  for  well-designed 
reinforced  systems  was  approximately  as 
much  as  that  required  for  the  groined-arch 
construction.  The  cost  of  the  forms  for  the 
groined  arches  and  the  difficulty  in  placing  the 


End  Walls  and  Dividing  Walls. — Contrary 
to  existing  practice  of  end-wall  construction 
for  filters,  curved  sections  were  used,  and  so 
proportioned  as  to  take  the  entire  thrust  from 
the  roof.  Rectangular  and  trapezoidal  sec- 
tions were  tried  but  their  areas  were  found  to 
be  far  in  excess  of  the  curved  sections.  In 
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some  of  the  larger  existing  filters  the  end  walls 
are  proportioned  inversely  as  the  fill  beyond 
the  walls,  thus  placing  dependence  on  the  fill 
to  help  support  the  thrust.  As  the  pressure 
from  an  embankment  is  unreliable  it  was  de- 
cided to  make  the  sections  stable  without  re- 
lying upon  the  support  of  the  embankment  in 
any  manner  except  by  its  weight  in  a  vertical 
direction. 


In  designing  the  end  walls  the  effect  of  the 
pressure  of  the  embankment  was  considered, 
as  in  a  retaining  wall,  as  was  also  the  pres- 
sure of  the  sand  and  water  inside  the  filters. 
The  dividing  walls  are  similar  to  the  end 
walls.  Each  dividing  wall  is  able  to  take  the 
entire  thrust  from  one  filter  without  the  sup- 
port of  the  adjacent  filter.  This  would  prevent 
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a  total  collapse  should  one  unit  fail  for  any 
unforeseen  reasons. 

All  walls  and  piers  are  stepped  from  the 
bottom  of  the  filters  to  the  top  of  the  filter 
sand.  The  object  of  these  offsets  is  to  avoid 
a  plane  surface  between  the  filter  sand  and  the 
concrete.  Should  any  unfiltered  water  pass 
between  the  concrete  and  the  sand  the  steps 
would  tend  to  stop  the  flow  and  prevent  un- 
filtered water  entering  the  underdrains.  This 
stepping  of  the  concrete  is  the  distinctive  fea- 
ture of  the  Egelman  filters  and  is  probably 
the  reason  for  the  higher  efficiency  of  these 
filters  as  compared  with  the  Antietam  filters, 
the  walls  of  which  are  not  stepped. 

Floor  Blocks. — Another  departure  from  ex- 
isting practices  in  filter  construction  is  in  the 
method  of  forming  floor  joints.  The  floor,  as 
shown  on  the  plan  ( Fig.  21  is  div  ided  into 
"floor  slabs."  These  slabs  are  to  be  laid  in 
alternate  sections  to  avoid  a  perfect  bond.  Un- 
der the  floor  slabs  "Floor  Mocks"  are  first 
laid  consisting  of  concrete  block,-.  I'2  ins.  wide 
and  (i  ins.  deep.    The  floor  blocks  are  coated 

w  it b  asphaltum. 
The  joints  of  the  floor  slabs  arc  formal 

over  the  middle  of  the  floor  blocks.  The 
object  of  the  floor  blocks  is  to  prevent  leak 
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The  unit  costs  of  filtering  water  in  the  Egel- 
man  and  Antietam  filters  for  the  fiscal  year  of 
1910-11  are  given  in  Table  II. 

TABLE    II—  UNIT    COSTS    OF  OPERATING 
EGELMAN  AND  ANTIETAM  FILTERS 
— FISCAL  YEAR  1910-1911. 
Name  of  Filter..  Egelman.  Antietam. 

Cu.  yds.  of  ice  removed..  109  1,872 

Cost  per  cu.  yd.  of  ice 
removed    $0.08  $0.05 

Cu.  yds.  sand  removed..  389  1,821 

Cost  cu.  yd.  sand  re- 
moved   $0.35  $0.56 

Cu.  yds.  sand  washed...  572  2,298 

Cost  per  cu.  yd.  sand 
washed    $0.36  $0.23 

Cu.  yds.  of  sand  refilled  572  2,328 

Cost  per  cu.  yd.  of  sand 
refilled    $0.26  $0.43 

Gallons  of  water  filtered  97,219.075  1,046,532,156 

Average  quantity  of 
water  filtered  between 

scrapings    4,742,394  47,569,643 

Amt.    per    acre  filtered 

between    scrapings         49,185,401  44,812,551 

Average   quantity  water 

filtered  per  day   266,354  2,867,211 

Rate   in   gals,   per  acre 

per  day   2,762,471  2,701,030 

Total  cost  of  filtering  per 

million  gals.,  including 

all    expenditures   $8.80  $4.10 

Total  cost  of  filtering  per 
million  gals.,  excluding 
cost    of   analyses  and 

care  of  grounds   $6.53  $3.28 


fi  fa,  etc.,  =  loss  per  lineal  foot  for  a  given 
flow  and  given  diameter. 

1  =  total  distance  between  filter  outlet  and 
Venturi  meter. 

The  advantages  to  be  derived  from  this  plan 
are:  (1)  For  the  given  loss  of  head  the  sizes 
of  the  pipes  from  the  nearer  filters  may  be 
smaller  thus  saving  in  the  cost  of  the  pipes 
which  in  all  cases  is  cast  iron.  (2)  The  entire 
loss  of  head  through  the  filters  and  all  other 
losses  up  to  the  Venturi  meter  are  recorded 
as  one  total  loss.  The  necessity  of  cleaning 
the  filters  is  regulated  by  the  total  loss.  If  the 
loss  of  head  between  the  beds  and  Venturi 
meters  is  the  same  for  all  filters,  there  can 
be  one  fixed  allowable  total  loss  before  clean- 
ing any  filter,  without  making  any  calculations. 

Effluent  Pipes  in  Filter  House. — The  efflu- 
ent pipes  entering  the  filter  house  are  joined 
into  three  systems.  Pipes  from  four  filters 
form  a  system.  Before  a  bed  is  cleaned  it  is 
first  drained.  After  cleaning  it  is  necessary 
to  back-fill  that  bed  with  filtered  water.  In 
the  joined  arrangement,  any  filter  in  a  system 
can  be  back-filled  from  any  other  filter  in  the 
same  system  by  the  proper  regulation  of  the 
gates.  These  systems  also  avoid  building  sep- 
arate compartments  for  the  pipes  of  each  bed. 
The  number  of  drains  is  greatly  reduced  by 
these   arrangements.     The   water   from  any 


Arrangement  of  Units  to  Give  Maximum 
Economy. — The  third  step  in  the  design  con- 
sisted first  in  making  a  survey  of  both  banks 
of  the  Maiden  Creek  from  the  pumping  sta- 
tion to  Glen  Gery  dam,  a  distance  of  about 
two  miles.  On  this  map  a  suitable  location 
was  found  on  the  left  bank  of  Maiden  Creek 
below  its  junction  with  Willow  Creek.  Vari- 
ous dimensions  and  arrangements  of  the  fil- 
ters were  then  assumed  and  studied  to  ascer- 
tain the  one  which  would  give  the  most  eco- 
nomical arrangement.  The  two  sets  of  filters 
finally  decided  on  make  an  angle  with  each 
other.  This  was  done  to  reduce  excavation. 
In  the  calculations  the  elevation  of  the  bottom 
of  the  filters  governed,  as  no  footings  were 
to  be  built  on  fill.  By  building  a  retaining 
wall  along  the  creek  the  excavation  was  con- 
siderably reduced  and  the  allowable  1  to  2 
slope  on  embankment  was  retained.  The  re- 
taining wall  connects  with  an  existing  retain- 
ing wall  around  the  pumping  station. 

The  filter  site  was  chosen:  (1)  to  avoid 
building  on  fill;  (2)  to  keep  the  elevation  of 
the  water  in  the  filters  equal  to  the  elevation 
of  the  water  in  the  pool  above  the  Glen  Gery 
dam  minus  the  head  lost  in  bringing  the  water 
by  gravity  through  the  reinforced  concrete 
conduit  to  the  filters;  (3)  to  allow  the  filtered 
water  to  flow  by  gravity  to  the  pumping  sta- 


age  through  the  floor  slab  joints.  The 
asphaltum  was  applied  as  follows : 

After  the  top  surface  of  the  floor  blocks 
and  lowest  projection  of  piers  and  walls  set 
and  was  perfectly  dry,  all  dust  was  carefully 
brushed  off,  and  on  this  dry,  clean  surface  an 
asphaltum  mixture,  remaining  soft  at  freezing 
temperature,  was  mopped  onto  a  thickness  of 
one-sixteenth  of  an  inch,  at  a  temperature  of 
not  less  than  450°  F. 

Sand  Dash. — Another  device  to  prevent  the 
leakage  of  unfiltered  water  along  the  walls  and 
piers  was  planned  as  follows  : 

After  filling  all  voids  with  neat  cement  the 
surface  of  the  inside  walls  and  piers  from  the 
floor  to  the  top  of  sand  in  filters,  was  wetted 
and  immediately  washed  with  a  wash  of  thin, 
neat  cement,  followed  immediately  by  dash- 
ing clean  sand  against  the  surface.  The  sand 
was  thrown  with  enough  force  to  make  it  ad- 
here to  the  cement.  After  the  cement  set,  the 
surface  was  brushed  and  any  spots  left  uncov- 
ered were  treated  as  above.  The  above  treat- 
ment was  continued  until  the  entire  surface 
was  covered  with  a  layer  of  sand. 

Before  deciding  on  this  treatment  several 
experiments  were  made  which  showed  that 
the  precautions  named  were  necessary. 

All  walls  holding  water  are  to  be  finally 
washed  with  four  washes  of  soap  and  alum 
solutions,  applied  alternately  at  boiling  tem- 
peratures. 

Design  of  Filtering  Materials,  Pipes  and 
(  onnections. — The  rate  of  filtration  was  as- 
sumed to  be  3,000,000  gals,  per  acre  per  day. 
The  depth  of  sand,  gravel  and  water  to  be 
used  in  the  beds  was  decided  upon  from  the 
results  obtained  with  existing  filters.  The  loss 
of  head  through  sand  and  the  gravel  and  the 
allowable  loss  of  head  through  the  lateral 
and  the  main  underdrains  were  assumed  to  be 
no  greater  than  that  ordinarily  found  in  well- 
constructed  filters.  After  deciding  upon  the 
allowable  loss  of  head  for  the  lateral  and  the 
main  underdrains  and  knowing  the  rate  of 
flow,  the  proper  size  and  the  most  efficient 
form  of  drains  were  computed.  An  effort  was 
made  to  increase  the  size  of  the  drains  from 
the  most  remote  part  of  the  filter  to  the  out- 
let pipe  so  as  to  keep  the  loss  of  head  uniform 
from  that  point  of  the  bed  to  the  outlet 
pipe.  The  change  was  too  small  to  be  con- 
sidered practicable. 

The  sizes  of  pipes  to  carry  the  water  from 
the  filters  to  the  filter  house  were  dependent 
on  the  allowable  loss  of  head.  After  deciding 
on  the  allowable  loss,  which  in  the  case  was 
0.12  ft.,  the  pipes  from  the  different  filters  be- 
ing of  different  lengths  were  so  designed  that 
the  water  from  each  line  would  reach  the  Ven- 
turi meter  with  the  same  loss  of  head.  The 
diameters  were  figured  by  the  following  for- 
mula : 

xf\  +  d-.r)  /,  =  F  =  0.12 
in  this  case  F  =  allowable  loss 


filter  may  be  wasted  without  interfering  with 
the  other  filters. 

Method  of  Cleaning  Sand. — Under  the  origi- 
nal plan  the  dirty  sand  after  being  scraped 
was  to  have  been  loaded  into  portable  hoppers 
and  carried  by  water  pressure  to  the  sand 
washers  located  in  the  engine  room.  After 
the  sand  was  washed  it  was  to  be  carried 
through  piping  to  another  bed.  This  system 
necessitated  the  idleness  of  two  beds,  one  be- 
ing cleaned  and  one  being  filled,  but  obviated 
the  necessitv  of  sand  storage  bins,  which  are 
usually  unsightly. 

After  the  plans  were  completed  the  "Nich- 
ols Sand  Separator"  was  put  on  the  market 
and  was  adopted  for  these  filters.  This  sys- 
tem requires  only  one  bed  to  be  idle  at  a 
time  and  thereby  increases  the  capacity  of  the 
filters  from  12,000,000  to  13,500,000  gals,  per 
day.  Provision  was,  however,  made  to  carry 
out  the  first  system  should  the  Separator  prove 
unsatisfactory. 

Special  valves  were  designed  to  regulate  the 
flow  of  water  into  the  filters.  A  3ti-in.  cast- 
iron  pipe  carries  the  clear  water  from  the 
filter  house  to  the  clear-water  suction  well. 
This  well  is  located  near  the  pumping  sta- 
tion. Two  48-in.  cast-iron  pipes  with  reduc- 
ing branches  connect  the  pumps  with  the  clear- 
water  suction  chamber. 

Special  connections  were  designed  so  that 
the  pumps  can  draw  either  from  the  clear- 
water  well  or  from  the  present  unfiltered- 
water  wells. 


tion ;  (4)  to  avoid  damage  to  filters  or  inter- 
ference with  their  operation  by  high  water  in 
the  creek. 

In  connection  with  these  filters  it  was  neces- 
sary to  rebuild  a  small  dam  about  8,000  feet 
from  the  filter  site  to  bring  the  water  from 
the  pool  above  the  dam  by  gravity  directly  to 
the  filters. 

The  conduit  was  designed  for  30,000,000 
gals,  per  day  to  provide  for  the  distant  fu- 
ture. It  is  of  reinforced  concrete,  five  feet  in- 
ternal diameter  with  lead  expansion  joints 
every  forty  feet.  The  connections  between 
the  conduit  and  the  filter  beds  are  16-in.  cast- 
iron  specials. 

In  connection  with  the  filtration  system  all 
distributing  reservoirs  are  being  covered  as 
advised  by  the  State  Department  of  Health. 

CONSTRUCTION. 

Excavation. — All  trees  were  removed  by  a 
stump  puller,  one  double  team  pulling  out  all 
ordinary  trees.  Stumps  too  short  to  pull  with 
the  stump  puller  were  blown  up  with  dy- 
namite. 

The  excavation  consisted  of  about  60,000  cu. 
yds.  of  earth  and  about  the  same  amount  of 
limestone  'rock  and  limestone  boulders.  The 
earth  was  removed  by  various  methods,  de- 
pending upon  the  length  of  haul  and  character 
of  material,  most  of  the  top  soil  was  loaded 
into  dump  cars  by  means  of  a  plow  grader  and 
then  hauled  to  a  storage  pile,  using  traction 
engines  as  motive  power  for  both  the  plow  and 
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cars.  For  short  hauls  and  for  covering  filters 
from  excavation  and  from  storage  piles,  wheel 
scrapers  were  used.  For  long  hauls,  a  small 
steam  shovel  loaded  dump  wagons,  which 
hauled  the  earth  to  the  fill. 

The  limestone  rock  and  boulders  were 
treated  according  to  their  intended  use.  Dur- 
ing tne  construction  of  the  retaining  wall,  an 
effort  was  made  to  save  good  building  stone. 
After  the  completion  of  the  wall,  it  was  de- 
sired to  break  all  the  stone  to  a  size  fitting 
the  stone  crusher.  Surplus  stone  was  loaded 
into  cars  and  taken  to  a  dump  across  the  . 
creek.  The  building  stone  was  loaded  on  flat 
wagons  and  hauled  to  place  by  teams.  The 
crushed  stone  was  loaded  by  hand  into  boxes, 
hoisted  by  traveling  hoists  into  3-yd.  dump 
cars  and  hauled  directly  to  the  crusher  or  to 
the  dump.  All  rock  drilling  was  done  by 
compressed  air.  In  preparing  foundations  in 
the  limestone  cut,  the  contractor  found  it 
cheaper  to  dig  below  the  required  depth  and 
raise  the  footings  and  floor  blocks  with  con- 
crete and  fill  between  these  to  the  floor  level 
with  limestone  screenings  than  to  prepare  the 
irregular  bottom,  as  shown  on  the  original 
plans.  The  footings  in  earth  cut  were  at  first 
prepared  to  grade,  as  given  on  plan.  It  was, 
however,  found  necessary  to  carry  all  foot- 
ings to  loose  rock  foundation.  This  was 
made  necessary  because  of  the  near  proximity 
of  the  creek,  which  at  certain  times  of  the 
year  would  raise  the  water  level  in  the  earth 
foundations,  thus  weakening  them  and  caus- 
ing settlement  of  masonry. 

Concrete. — All  concrete  for  the  filter  con- 
struction (about  15,000  cu.  yds.)  was  of  1:2:4 
mixture.  The  concrete  was  mixed  in  a  2/3- 
yd.  Haines  gravity  mixer.  The  crusher,  mixer, 
sand  bins  and  derrick  were  so  located  that 
only  one  hoist  was  necessary  to  deliver  the 
■materials  to  the  mixer.  The  mixer  was  lo- 
cated in  back  of  the  filters  and  at  an  eleva- 
tion that  allowed  the  concrete  cars  to  run  by 
gravity  to  the  work.  Three-quarter-yard  Kop- 
pel  steel  dump  cars  were  used  to  haul  the 
concrete  to  the  work.  The  arrangement  of 
concreting  plant  is  shown  by  Fig.  1.  All  side 
wall  and  end  wall  forms,  with  a  few  excep- 
tions, were  filled  by  dumping  from  the  car 
directly  into  the  forms,  thus  saving  double 
handling.  In  filling  the  piers,  floor  blocks  and 
floor  slabs,  two  sets  of  dump  cars  were  used. 
One  set  brought  the  concrete  from  the  mixer 
and  dumped  it  down  through  chutes  into  a 


car,  on  the  floor  elevation,  which  carried  the 
concrete  where  desired.  In  covering  the  roof, 
the  cars  were  run  directly  on  top  of  the 
forms  and  the  concrete  distributed  as  desired. 
On  account  of  the  irregularity  of  the  founda- 
tions, it  was  found  convenient  to  raise  all 
footings  to  the  bottom  of  the  floor,  and  then 
set  the  wall  and  pier  forms  on  the  prepared 
concrete  footings.  In  constructing  the  5-ft. 
reinforced-concrete  conduit,  it  was  found  im- 
practicable to  use  the  -/i-in.  to  1-in.  stone  as 
specified.  Instead,  a  mixture  of  1  part  cement, 
1%  parts  sand,  and  three  parts  ^-in.  stone 
was  mixed  to  a  consistency  of  thin  mortar. 
This  was  handled  with  buckets  and  poured 
into  the  inverted  forms.  Curved  steel  spades 
were  used  to  cut  the  mixture  and  force  out 
the  air.  For  the  crown,  the  regular  1 :2 :4 
mixture  was  used.  The  difficulty  was  caused 
by  the  close  spacing  of  the  reinforcing  bars, 
and  the  fact  that  the  conduit  was  built  al- 
most entirely  in  cut,  making  it  difficult  to 
thoroughly  tamp  the  concrete.  The  reinforc- 
ing bars  were  spaced  as  follows:  -1^-in.  sq. 
longitudinal  bars  on  7-in.  centers ;  J^-in.  sq. 
transverse  bars  on  8-in.  centers.  Blaw  col- 
lapsible steel  forms  resting  on  prepared  con- 
crete blocks  were  used  in  the  construction  of 
the  conduit. 

Forms. — The  arch  forms  are  shown  in  Figs. 
3  and  4.  All  forms  were  built  on  the  site;  a 
carpenter  shop  containing  a  circular  saw, 
planer,  band  saw  and  emery  wheel  was  suffi- 
cient for  all  framing.  The  motive  power  for 
this  shop  was  a  Port  Huron  traction  engine. 
The  wall  forms,  as  shown  on  the  original 
plans,  were  found  strong  enough  while  wheel- 
ing or  shoveling  the  concrete  into  them.  After 
the  direct  dumping  was  started,  the  forms 
bulged  between  supports  necessitating  a  de- 
crease in  distance  between  the  vertical  sup- 
ports to  3  ft.  0  in.  The  roof  forms,  as  origi- 
nally designed,  were  found  entirely  satisfac- 
tory. In  plugging  the  cracks  in  the  forms  to 
make  them  water-tight,  cement  mortar  was 
tried,  but  found  expensive.  A  paper  covering 
was  tried  on  the  vaulting  of  one  of  the  beds, 
but  was  found  unsatisfactory  on  account  of 
the  sticking  of  the  paper  to  the  concrete.  The 
paper  could  only  be  removed  by  wetting  and 
scraping  with  wire  brushes.  Slacked  lime  was 
finally  adopted  and  found  uniformly  satisfac- 
tory. A  more  satisfactory  concrete,  and  un- 
doubtedly at  a  less  cost,  would  have  been  at- 
tained had  tongued  and  grooved  or  ship-lap 


lagging  been  used.  Lehigh  Portland  cement 
was  used  for  the  construction  of  the  filters. 

Equipment. — The  following  equipment  was 
installed :  a  one-hundred  horse  power  boiler, 
one  Gardner  compresser  which  was  regulated 
for. 175  lb.  pressure,  a  large  stone  crusher  and 
a  small  auxiliary  stone  crusher.  Chicago 
Pneumatic  Tool  Co.  and  Ingersol-Rand  drills 
were  used.  A  Browne  derrick  hoist  and  a 
traveling  derrick  were  used  in  the  cut.  A 
cement  house  to  accommodate  eight  cars  of 
cement  was  built  close  to  the  main  supply 
siding.  The  cement  was  delivered  by  gravity 
into  the  cement  house  through  chutes.  The 
plant  was  laid  out  so  that  as  much  material 
as  possible  would  be  handled  by  gravity. 

The  Contractor  for  the  work  was  the  H. 
E.  Ahrens  Company,  of  Reading,  Pa.  The 
plant  was  designed  by  and  built  under  the 
direction  of  Emil  L.  Neubling,  Am.  Soc.  C. 
E.,  who  is  superintendent  and  engineer  of  the 
Reading  Water  Department.  The  resident 
engineer  on  the  work  from  the  beginning  to 
February,  1911,  was  Mandes  Golder.  From 
February,  1911,  to  date,  I.  Fred  Witman  has 
been  in  charge. 

The  itemized  bid  of  the  H.  E.  Ahrens  Co., 
the  successful  bidder,  is  as  follows : 

115,000  cu.  yds.  excavation  at  50  cts.  per  cu.  yd. 
15,000  cu.  yds.  1:2:4  concrete  at  $4.30  per  cu.  yd. 
600  cu.  yds.  1:3:6  concrete  at  $3.25  per  cu.  yd. 
60  cu.  yds.  brick  masonry  at  $7.50  per  cu. 

yd. 

5,050  cu.  yds.  stone  and  gravel  for  underdrains 
at  $1.50  per  cu.  yd. 
21,850  cu.  yds.  placing  filter  sand  at  $0.35  per 
cu.  yd. 

260  cu.  yds.  cinder  filling  at  $0.69  per  cu.  yd. 
1,600  cu.  yd.  uncoursed  rubble  masonry  at  $3.25 
per  cu.  yd. 

770  sq.  yds.  vitrified  brick  gutters  at  $0.33 
per  sq.  yd. 

6,400  sq.  yds.  of  roadway  at  $0.48  per  sq.  yd. 
720  sq.  yds.  of  walks  at  $0.35  per  sq.  yd. 
17,500  sq.  yds.  of  sodding  at  $0.22  per  sq.  yd. 
9.5  acers  of  seeding  at  $40  per  acre. 
2,020  ft.  of  30-in.  split  vitrified  pipe  at  $1.47 
per  ft. 

345  ft.  of  21-in.  vitrified  pipe  at  $0.95  per  ft. 
440  ft.  of  15-in.  vitrified  pipe  at  $0.50  per  ft. 
615  ft.  of  12-in.  vitrified  pipe  at  $0.38  per  ft. 
200  ft.  of  61-in.  vitrified  pipe  at  $0.20  per  ft. 
35  ft.  of    4-in.  vitrified  pipe  at  $0.20  per  ft. 
12,000  ft.   of  10-in.   split  underdrains  at  $0.20 
per  ft. 

1,220  ft.  of  reinforced  concrete  conduit  at  $1.90 
per  ft. 

2-in.    vitrified    drains    for   vaulting.  $350 
complete. 
Filter  house,  $21,210. 
Total  amount  of  bid,  $1S2, 885.85. 
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Results  of  Government  Investigations 
on  the  Cost  of  Pumping 
for  Irrigation. 

I. 

Pumping  for  irrigation  is  of  two  principal 
classes:  First,  pumping  from  wells  to  utilize 
underground  waters ;  second,  pumping  from 
streams  or  low  level  canals  to  canal  systems  at 
higher  level.  Government  investigations  into 
the  possibilities  of  pumping  for  irrigation  have 
been  made  largely  with  the  first  class  of  proj- 
ects in  mind.  These  studies,  though  some- 
what scattered,  are  the  best  sources  of  in- 
formal ion  available  to  the  general  irrigator 
and  in  these  articles  we  summarize  the  main 
results. 

CALIFORNIA  TESTS  OF  1905. 

These  tests  were  made  by  the  Office  of  Ex- 
periment Stations,  Department  of  .Agriculture, 
in  the  ^uniincr  of  19o.\  and  comprised  'AH  com- 
plete tests  'lests  I  to  1 1  were  of  gasoline  en- 
gine plants,  tests  12  to  24  were  of  electric 
plants  and  lests  25  to  .'iH  were  of  steam  engine 
plants.  Tables  I  to  III  summarize  the  results 
of  these  tests. 

SUMMARY  OF  COMPLETE  TESTS. 
For  the  gasoline  engine  and  steam  engine 
driven  plants  the  plant  efficiency  is  the  ratio  of 
the  useful  water  horsepower  to  the  indicated 
hot  epower  l  or  the  elect nialh  driven  plants 
the  plant  efficiency  is  the  ratio  of  the  useful 
horsepower  to  the  electrical  horsepower. 


The  final  relation  of  fuel  consumption  to 
water  lifted  is  expressed  as  the  number  of 
gallons  of  oil  or  the  number  of  kilowatt  hours 
required  per  useful  water  horsepower  hour. 
In  reducing  this  to  actual  cost  the  price  paid 
by  the  pump  owner  per  gallon  of  gasoline  per 
barrel  of  crude  oil  or  per  kilowatt  hour  has 
been  used.  The  number  of  hours  which  each 
plant  runs  per  year,  the  cost  of  the  plant  and 
the  cost  of  attendance  and  repairs  have  each 
been  obtained  as  accurately  as  possible.  From 
the  nature  of  the  case  these  items  are  some- 
what uncertain.  The  rate  of  depreciation  of 
pumping  plants  varies  through  an  enormous 
range,  being  determined  largely  by  the  skill 
and  care  of  the  attendant.  Many  plants  are 
not  insured  at  all.  Averaging  all  conditions 
found,  the  following  appears  to  be  a  fair  esti- 
mate of  the  rates  suitable  for  use  in  comput- 
ing the  fixed  charges  of  the  various  types  of 
plants. 

Ciisoiino  khkIhr  Plants.  Percent. 

Depreciation    12  to  15 

Interest    6 

Taxes  and  Insurance   1 

Average    total   20 

Motor- 1  (riven  Plunta. 

Depreciation    7  to  9 

Interest    fi 

Tuxes  and   Insiirimop   1 

Average    total   15 

Bteam  Plants  of  Ordinary  Type, 
Depreciation    9  to  11 

Interest    6 

Taxefl  .mmI   Insurance   t 

Average,    total   17 

IIIkIicmI    quality   steiini    plants    averiiKe  12 


In  the  case  of  the  larger  steam  plants  that 
per  cent  has  been  chosen  for  each  individual 
case  which  seemed  suitable  to  the  special  con- 
ditions of  the  plant.  These  percentages  are 
applied  to  the  first  cost  of  the  entire  pumping 
station,  including  the  cost  of  wells.  The  latter 
of  course  varies  greatly  with  the  depth  of  the 
wells. 

The  item  of  labor  is  also  a  difficult  one  to 
estimate.  Sonic  plants  employ  an  engineer 
during  the  whole  year,  and  others  only  during 
the  pumping  season.  Others  have  one  man  to 
look  after  several  plants  and  many  plants  have 
no  attention  whatever. 

GASOLINE  PLANTS. 

The  following  table  summarizes  the  results 
of  the  test  of  pumping  plants  using  gasoline 

engines : 

Tests  numbered  1  to  9  are  of  gasoline  en- 
gines running  centrifugal  pumps.  They  are 
arranged  in  order  of  the  amount  of  the  useful 
water  horsepower,  beginning  with  the  small- 
est. Tests  in  and  11  arc  of  gasoline  engines 
running  deep  well  pumps.  For  the  centrifugal 
pumps  the  discharge  varies  between  0.328  CU. 
ft.  per  second,  or  147  gals,  per  minute,  for  No. 
I,  and  5.94  cu.  ft  per  second,  or  2,(i(5(i  gals,  per 
minute,  for  No.  The  lift  \.uics  from  11.3 
ft.  for  No  :i  to  !t(!.*i  ft  for  No.  I.  The  pumps 
of  Nos.  4,  7,  and  S  arc  all  compound  centrifu- 
gals with  lifts  exceeding  90  ft.  while  all  the 
others  are  single  runner  pumps,  The  useful 
water  horsepower  varies  from  1  ti.'i  for  No.  1 
to  B0.9  for  No  9,     The  indicated  horsepower 
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varies  from  5.64  for  No.  1  to  C3.1  for  No.  9. 
This  covers  a  wide  range  and  includes  within 
its  limits  the  majority  of  pumping  plants  in 
use  for  irrigation  in  California. 

The  plant  efficiency  varies  irregularly.  It 
depends  somewhat  upon  the  condition  of  the 
gasoline  engine,  but  probably  chiefly  upon  the 
arrangement  and  condition  of  the  pump  and 


is  platted  on  Fig.  1.  The  amount  of  gasoline 
used  per  useful  water  horsepower  hour  de- 
pends upon  both  the  plant  efficiency  and  the 
amount  consumed  per  indicated  horsepower 
hour  and  hence  is  guite  variable.  For  No.  3 
the  amount  of  gasoline  consumed  per  useful 
horsepower  hour  is  unduly  high  on  account  of 
the  low  plant  efficiency.    Omitting  this  plant 
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Fig.   1 — Diagram   Showing  Gasoline   Used   per  Indicated  and  per  Useful  Horsepower 

Hour. 
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piping.  All  turns  and  obstructions  in  the  pip- 
ing, any  variation  in  speed  of  the  pump  from 
the  speed  most  suitable  to  the  discharge  and 
lift,  any  great  length  of  discharge  pipe,  all 
tend  to  reduce  seriously  the  plant  efficiency. 
To  secure  the  best  results  the  size  and  speed 
of  both  pump  and  engine  and  all  the  connec- 
tions and  piping  should  be  carefully  planned 
for  the  special  conditions  under  which  the 
plant  is  to  operate.  No.  3  has  an  abnormally 
low  efficiency.  As  explained  in  the  account 
of  the  test,  this  seems  to  be  largely  due  to  the 
low  head  under  which  the  plant  is  operating, 
since  it  is  adapted  to  work  on  a  much  higher 
head.  The  efficiency  of  No.  5  is  unduly  low 
on  account  of  air  drawn  into  the  suction  pipe. 
Likewise  the  efficiency  of  No.  8  is  lower  than 
would  be  expected  in  a  plant  of  its  size,  but 
the  reason  is  not  apparent  from  the  data  ob- 
tained. In  general  the  results  indicate  that  the 
plant  efficiency  should  vary  from  about  30  per 
cent  for  the  smaller  plants  to  about  50  per  cent 
for  the  largest  plants.  Any  unusual  low  value 
means  a  continual  loss  to  the  owner  of  the 
plant  during  its  operation,  due  either  to  its 


from  consideration  we  may  conclude  that  the 
amount  of  gasoline  required  per  useful  horse- 
power hour  varies  from  about  0.5  gal.  for  the 
smallest  plant  to  0.2  gal.  for  the  largest  plants. 

The  plant  efficiency  in  deep  well  pumps  in 
general  may  probably  be  expected  to  surpass 
the  efficiency  of  centrifugal  pumps,  although 
the  two  tests,  Nos.  10  and  11  in  this  series,  are 
scarcely  sufficient  to  prove  the  general  law. 
The  efficiency  and  amount  of  gasoline  con- 
sumed in  these  two  tests  compare  very  favor- 
ably with  the  results  obtained  from  centrifugal 
pumps  of  much  larger  capacity,  and  this  tends 
to  compensate  in  some  measure  for  some  of 
the  disadvantages  attendant  upon  the  use  of 
deep  well  pumps. 

The  price  of  gasoline  has  been  remarkably 
low  {iy2  cts.  per  gallon)  in  southern  Califor- 
nia, because  of  the  fierce  competition  of  oil 
producers  and  refiners  in  that  region. 

In  other  pumping  localities  10  to  12  cts.  a 
gallon  is  considered  a  low  price  for  gasoline. 

On  account  of  the  great  cost  of  wells,  the 
total  cost  of  plant  bears  no  direct  relation  to 
the  capacity  of  the  pumping  plant. 
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Fig.  2 — Diagram  Showing  Plant  Efficiency    for  All   Plants  for  Which  Complete  Tests 

Were  Made. 
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careless  handling  or  to  its  faulty  design  and 
construction. 

The  amount  of  gasoline  used  per  indicated 
horsepower  hour  varies  rather  regularly  from 
0.154  gal.  for  the  smallet  plant  to  0.100  gal.  for 
the  largest.  The  amount  of  gasoline  used  per 
indicated  horsepower  hour  and  per  useful 
water  horsepower  hour  for  the  different  plants 


In  many  cases  the  charge  for  attendance 
and  repairs  on  gasoline  engines  is  merely 
nominal,  but  when  there  is  a  charge  for  at- 
tendance it  is  of  considerable  importance  in 
comparison  with  the  cost  of  gasoline.  In 
nearly  all  the  tests  reported  above  the  annual 
fixed  charges  for  interest,  depreciation,  and 
taxes,  computed  at  20  per  cent  on  the  total  first 
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cost  of  the  plant,  far  exceed  the  cost  of  gaso- 
line, attendance,  and  repairs  per  year.  This 
relation  evidently  depends  upon  the  number  of 
hours  the  pump  runs  per  year.  Since  in 
many  cases  the  pumps  are  used  to  supplement 
natural  stream  flow,  the  amount  of  use  of  the 
pumps  fluctuates  from  year  to  year.  Hence 
the  interest  on  the  pumping  plant  is  in  the 
nature  of  insurance  on  the  crop,  and  it  is 
scarcely  fair  to  charge  this  item  in  its  entirety 
as  cost  of  pumping. 

The  cost  has  been  reduced  for  purposes  of 
comparison  to  cost  per  useful  horsepower  hour 
under  the  items  fixed  charges,  gasoline  con- 
sumed, attendance  and  repairs,  and  total,  and 
to  cost  per  foot-acre-foot  under  the  items 
gasoline  consumed  and  total.  The  latter  are 
obtained  from  the  corresponding  items  under 
the  cost  per  useful  water  horsepower  hour  by 
multiplying  by  1%.  The  last  columns  of  the 
table  give  the  cost  per  acre-foot  of  the  water 
actually  pumped  under  the  headings  of  gaso- 
line consumed  and  total.  These  are  obtained 
from  the  preceding  columns  by  multiplying  in . 
each  case  by  the  lift.  These  results  are  inter- 
esting as  showing  what  it  is  actually  costing 
irrigators  in  southern  California  to  pump 
water. 

ELECTRICALLY  DRIVEN  PUMPS. 

Tests  numbered  12  to  24  are  for  electrically 
operated  pumps.  Nos.  12  to  18  are  centrifugal 
pumps  arranged  in  order  of  useful  water 
horsepower  output,  No.  19  is  a  screw  pump, 
Nos.  20  and  21  are  deep  well  pumps,  No.  22  is 
a  triplex  pump,  and  Nos.  23  and  24  are  two 
tests  on  the  same  rotary  pump.  The  electrical- 
ly operated  pumps  tested  had  approximately 
the  same  range  in  size  as  the  pumps  run  by 
gasoline  engines.  The  results  are  summarized 
by  Table  II. 

As  a  rule,  the  plant  efficiency  for  the  elec- 
trical pump  is  definitely  higher  than  for  a  cor- 
responding plant  operated  by  gasoline.  This  is 
probably  largely  due  to  the  fact  that  less  en- 
ergy is  absorbed  in  the  motor  than  in  a  gaso- 
line engine.  There  is  less,  variation  in  effi- 
ciency due  to  size  of  plant  for  an  electrically 
operated  plant  than  for  a  gasoline  plant.  In 
test  No.  18  the  efficiency  was  abnormally  low. 
The  motor  was  running  hot  and  the  pump 
likewise  seemed  to  be  working  badly,  but  it 
was  not  possible  to  tell  by  external  inspection 
the  reasons  for  the  very  poor  performance  of 
this  plant.  In  tests  Nos.  15,  10,  17,  and  18  the 
pumps  were  compound  centrifugals,  a  com- 
parison of  the  efficiencies  of  which  indicates 
that  compound  pumps  are  not  necessarily  any 
less  efficient  than  single  stage  pumps.  Omit- 
ting from  consideration  No.  15,  we  may  con- 
clude that  the  plant  efficiency  of  electrically 
operated  pumps  should  at  least  be  as  good  as 
40  per  cent  for  a  pump  of  5  useful  water 
horsepower  capacity,  increasing  to  55  per  cent 
for  a  pump  with  capacity  of  40  useful  water 
horsepower. 

As  compared  with  centrifugal  pumps,  test 
No.  19  shows  the  screw  pump  to  be  less  effi- 
cient; tests  20  and  21  show  the  deep  well 
pumps  to  have  about  an  equal  efficiency ;  tests 
22,  23,  and  24  show  the  triplex  and  rotary 
pumps. to  have  somewhat  higher  efficiencies, 
but  no  very  conclusive  statements  can  be 
based  on  so  few  tests. 

The  table  shows  that  under  the  best  condi- 
tions the  smallest  plants  require  about  1.6 
kilowatts  per  useful  water  horsepower  and  the 
largest  about  1.4  kilowatts. 

STEAM  DRIVEN  PLANTS. 

Tests  numbered  25  to  38  are  of  steam  driven 
pumping  plant s,  Nos.  25  to  32  have  centrifugal 
pumps,  Nos.  33  and  34  are  plunger  pumps,  and 
N08.  86,  37,  and  38  are  air  lift  pumping  plants. 
Test  No.  30  is  based  on  Nos.  28  and  29,  run- 
ning simultaneously,  and  similarly  No.  35  coli- 
tis of  Nos.  33  and  84  running  together.  All 
these  plants  burn  crude  oil  as  fuel.  The 
largest  ones  are  very  much  larger  than  any  of 
the  gasoline  or  electric  plants  tested,  and  hence 
not  strictly  comparable  with  them.  A  sum- 
ni.-irv  of  these  tests  is  given  in  Table  111 

I'or  the  plants  using  centrifugal  pumps  the 
plant  efficiency  does  not  seem  to  differ  defi- 
nitely from  the  efficiency  for  gasoline  or  elec- 
tric plants  The  plant  efficiency  of  the  plunger 
pumps  is  mudl  higher  than  for  any  other  type, 
while  f"i   the  air  lift  plants  it  is  very  much 
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lower.  The  plant  efficiencies  of  all  the  tests 
for  the  gasoline,  electric,  and  steam  plants  are 
platted  on  Fig.  2. 

The  amount  of  crude  oil  consumed  varies 
from  over  0.8  gal.  per  indicated  horsepower 
hour  for  the  smallest  plant  to  a  little  over  0.2 
gal.  for  the  largest  plants.  For  those  using 
centrifugal  pumps  the  amount  of  crude  oil 
used  per  useful  water  horsepower  hour  varies 
from  2.5  gals,  for  the  smallest  plant  to  about 
0.5  gal.  for  the  most  economical  plants.  A 
comparison  with  gasoline  engines  of  corre- 
sponding size  shows  that  at  least  four  times  as 
much  crude  oil  is  required  when  burned  under 
a  steam  boiler  as  is  needed  of  gasoline  when 
used  in  an  internal  combustion  engine.  When 
steam  plants  run  intermittently,  considerable 
fuel  is  required  in  getting  up  steam  prepara- 
tory to  starting  the  plant,  so  it  is  probable  that 
in  such  cases  the  actual  performance  of  the 
plants  required  more  fuel  in  proportion  to  the 
work  done  than  is  shown  in  the  tests. 


A  comparison  of  the  results  obtained  with 
centrifugal  pumps  using  gasoline,  electricity, 
and  steam  as  motive  power  shows  that,  at  the 
prevailing  prices,  to  raise  1  acre-foot  of  water 
1  ft.  the  cost  of  gasoline  varies  from  V/z  to  5 
cts.,  the  cost  of  electricity  varies  from  4J/2  to 
10  cts.,  and  the  cost  of  crude  oil  for  generat- 
ing steam  varies  from  \]/2  cts.  upward.  The 
total  cost,  according  to  the  rates  used  for 
fixed  charges  and  the  figures  obtained  for  at- 
tendance and  maintenance,  of  raising  1  acre- 
foot  of  water  1  ft.  for  gasoline  plants  varies 
from  4  cts.  upward,  for  electric  plants  it  va- 
ries from  7  to  16  cts.,  and  for  steam  plants  it 
varies  from  4  cts.  upward. 

Tests  2  and  12  afford  a  direct  comparison  of 
the  use  of  gasoline  and  electricity.  The  pump 
and  piping  were  the  same  in  the  two  tests,  but 
the  speed  of  the  pump  was  slightly  higher 
when  run  by  the  electric  motor,  resulting  in 
an  increased  discharge  from  the  pump.  This 


would  be  a  possible  source  of  discrepancy  in 
the  results.  The  figures  show  for  this  plant 
the  cost  of  gasoline  to  raise  1  acre-foot  of 
water  1  ft.  high  to  be  3.7  cts.  and  the  cost  of 
electricity  to  be  0.9  cts.,  while  the  total  cost 
for  the  gasoline  plant  is  (i.i)  cts.  and  for  the 
electric  plant  8.8  cts.  per  foot-acre-foot. 

Tests  16  and  26  afford  a  direct  comparison 
of  the  use  of  electricity  and  steam.  The  two 
tests  were  made  in  succession  on  the  same 
plant  under  identical  conditions.  The  tesults 
show  the  cost  of  electricity  per  foot-acrc-foot 
of  water  pumped  to  be  5.2  cts.  and  the  cost  of 
crude  oil  for  producing  steam  to  be  3.6  cts. 

Tests  23  and  24  were  carried  out  on  the  same 
plant.  In  No.  23  the  plant  was  working  under 
favorable  conditions.  In  No.  24  the  pump  was 
sucking  air  on  account  of  a  deficient  supply  of 
water.  The  results  show  that  in  this  case  hav- 
ing the  pump  too  large  for  the  water  supply 
increases  by  about  10  per  cent  the  charge  for 
electricity  per  foot-acre-foot  of  water  lifted. 
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The  Design,  Construction  and  Opera- 
tion of  High  Tension  Electric 
Transmission  Lines.* 

It  is  the  purpose  of  this  paper  to  bring  out 
some  of  the  points  that  should  be  considered 
in  designing,  constructing  and  operating  aerial 
high-tension  transmission  lines,  voltages  above 
10,000  to  be  considered  as  high  tension.  There 
has  been  and  still  is  too  little  attention  paid  to 
the  proper  engineering  and  construction  of 
these  important  links,  connecting  as  they  do, 
power  stations  with  substations  and  consumers 
located  many  miles  from  the  source  of  power. 

One  large  plant  suitably  located  using  larger 
units  with  a  better  load  factor  can  produce 
and  deliver  power  at  a  price  to  carry  the  addi- 
tional investment  in  the  transmission  lines  and 
substations  and  still  make  a  profitable  showing 
over  the  operation  of  several  steam  generating 
stations  supplying  the  same  district. 

In  many  systems,  a  hydraulic  station  is  op- 
erated in  conjunction  with  steam  stations,  the 
steam  plant  taking  the  daily  peaks,  supplying 
the  necessary  power  during  shortage  of  water 
and  floating  on  the  system  ready  to  take  up 
the  load  in  case  service  from  the  water  power 
is  interrupted,  due  to  line  or  other  troubles. 
Steam  turbines  are  particularly  well  fitted  to 
operate  on  the  system  in  this  way  as  they 
serve  as  synchronous  condensers  to  increase 
the  power  factor  and  thus  give  better  regula- 
tion and  decrease,  the  line  losses.  At  the  same 
time  they  are  ready  to  pick  up  the  load  without 
interruption  if  the  other  source  is  suddenly 
cut  off. 

The  distance  to  which  power  can  be  trans- 
mitted economically  depends  on  the  cost  of 
fuel  and  labor,  the  railroad  facilities  of  the 
district  and  the  first  cost  of  the  complete 
power  development,  including  water  rights, 
real  estate  flooded  by  water  storage,  rights  of 
way  for  the  transmission  lines,  cost  of  power- 
house, lines,  etc.  The  present  limit  seems  to 
be  from  200  to  250  miles  on  the  Pacific  Coast. 
The  longest  one  in  the  East  is  that  from 
Niagara  Falls  to  Syracuse,  about  160  miles. 
These  limits  are  being  extended  by  the  intro- 
duction of  higher  voltage  apparatus  so  that 
to-day  150,000  volts  is  not  considered  beyond 
the  bounds  of  reason,  110,000  being  used  on 
four  or  five  systems  now. 

The  possibility  of  building  steam  plants  at 
the  coal  fields  where  culm  or  other  cheap 
grades  of  fuel  could  be  used,  for  transmitting 
power  to  neighboring  cities,  has  been  proposed 
and  there  is  one  company  doing  this  at  the 
present  time  in  Pennsylvania,  the  Harwood 
Power  Co.,  which  distributes  power  at  30,000 
volts. 

Coming  now  to  the  transmission  line,  we 
will  take  up  briefly  some  of  the  points  that 
should  be  considered  in  design  and  location. 


*From  a  paper  by  C.  D.  Gray,  of  J.  G.  White 
&  Co.,  43  Exchange  PI.,  New  York  City,  before 
the  Brooklyn  Engineers  Club,  Brooklyn.  N.  Y., 
April  13,  1911. 


The  voltage  and  number  of  circuits  are  usually 
the  first  points  to  be  decided.  These  depend 
more  particularly  on  the  amount  of  power  to 
be  transmitted  and  the  allowable  loss  and  the 
distance,  but  the  character  of  the  load  in 
respect  to  power  factor,  load  factor,  desira- 
bility for  securing  continuous  service  and  char- 
acter of  country  over  which  the  line  is  to  run. 
are  also  points  to  be  considered. 

Voltage. — In  general,  the  voltage  is  deter- 
mined from  the  allowable  losses  in  the  Jine 
with  the  most  economical  size  of  conductor. 
Kelvin's  rule  applies  fairly  well  to  this  deter- 
mination. This  is  that  for  a  given  voltage  the 
annual  cost  of  energy  wasted  or  lost  shall  be 
equal  to  the  interest  on  the  investment.  Usual- 
ly each  case  has  to  be  treated  on  its  own  mer- 
its. A  so-called  "rule  of  thumb"  method  is 
that  the  pressure  in  kilo-volts  shall  be  equal 
to  the  distance  in  miles.  In  any  case  this  prob- 
lem usually  resolves  itself  into  a  cut  and  try 
method  for  the  first  attempts  in  determining 
the  size  of  the  conductor,  which  can  be  care- 
fully calculated  later.  The  total  voltage  drop 
can  be  taken  care  of  by  taps  on  the  step-down 
transformers. 

A  starting  point  tor  conductor  size  is  usually 
No.  4  copper  or  No.  2  aluminum  for  the  small- 
est size  to  be  used  on  short  spans,  and  No.  2 
copper  and  No.  0  aluminum  for  longer  spans 
on  account  of  mechanical  strength.  This  being 
the  starting  point,  the  voltage  may  then  be 
determined  to  keep  tin-  loss  within  the  limits 
desired.  By  loss  is  nuant  the  actual  C2R  or 
ohmic  loss  (and  not  ti  e  voltage  drop).  This 
is  usually  kept  from  5  to  10%  of  the  delivered 
power.  When  duplicate  circuits  are  installed, 
it  is  satisfactory  to  allow  this  loss  when  both 
are  in  service.  If  one  is  out  foa  a  time  the 
generating  voltage  can  be  raised  sufficiently  to 
keep  the  delivered  voltage  at  its  proper  value. 

Number  of  Circuits. — The  number  of  cir- 
cuits to  be  installed  depends  on  the  amount  of 
power  to  be  transmitted  and  the  continuity  of 
service  required.  In  general,  if  it  is  necessary 
to  keep  the  initial  cost  of  the  development 
low,  and  the  system  to  be  supplied  has  an- 
other plant  or  a  steam  plant  kept  under  steam 
with  engines  or  turbines  floating  on  the  sys- 
tem, it  may  be  the  best  engineering  to  install 
but  one  circuit.  In  many  cases  where  the 
voltage  allows,  the  poles  or  towers  may  be 
equipped  for  two  circuits  and  but  one  installed 
at  first  until  the  demand  for  power  increases 
sufficiently  to  warrant  the  cost  of  installing 
the  second  circuit,  or  the  loss  becomes  too 
great  on  one  circuit. 

If  the  system  to  be  supplied  has  no  other 
plants  operating  on  it,  it  is  usually  considered 
best  to  install  two  or  more  circuits  either  on 
one  line  of  poles  or  towers  or  on  separate  lines 
on  the  same  right  of  way,  or  in  cases  where 
the  transmission  is  a  very  important  one  and 
the  initial  expense  is  not  considered  as  vital 
as  continuity  of  service,  it  is  best  to  install  a 
part  of  the  circuits  on  an  entirely  separate 
right  of  way  over  a  different  section  of  coun- 


try in  order  to  avoid  local  storms.  This  meth- 
od gives  the  best  assurance  against  interrup- 
tion but  involves  an  additional  first  cost  of 
construction  and  increases  the  cost  of  patrol- 
ling and  repairs.  Two  single  circuits,  on  dif- 
ferent routes  making  a  loop,  are  also  good  as 
they  take  the  place  of  a  double  circuit. 

In  regard  to  the  advisability  of  installing 
two  circuits  on  one  line  of  poles  or  towers, 
this  is  entirely  feasible  up  to  35,000  volts  on 
wood  poles,  and  one  can  be  repaired  while 
the  other  is  operated,  care  of  course  being 
taken  to  see  that  the  dead  wires  are  securely 
grounded  before  being  touched.  With  steel 
towers,  duplicate  circuits  of  any  reasonable 
voltage  can  be  similarly  repaired.  This  type 
of  construction  is  cheaper  than  the  installation 
of  each  circuit  on  its  own  poles  or  towers,  but 
has  the  slight  disadvantage  that  some  causes 
of  interruption  will  put  both  circuits  out  of 
service  simultaneously,  such  as  falling  trees  or 
large  branches  that  will  touch  both  circuits  at 
the  same  time.  Greater  care  must  also  be 
used  in  repair  work  on  account  of  the  prox- 

There  is  no  advantage  in  single  lines  in  re- 
spect to  the  usual  causes  of  interruption,  such 
imity  of  the  live  circuit. 

ias  lightning,  surges,  mechanical  breaks  in 
wires,  insulators,  pins,  poles  or  towers,  caused 
by  wind  or  ice  strains  on  conductors  and  such 
as  short  circuits  or  grounds  caused  by  con- 
ductors swinging  together  or  into  the  sup- 
porting structures. 

Another  problem  that  arises  is  to  determine 
the  connection  of  the  circuits,  whether  delta 
or  star,  and  if  star,  whether  to  ground  the 
neutral  at  the  power-house  and  substations  or 
not.  Engineers  differ  in  regard  to  this  ques- 
tion. For  voltages  up  to  45,000,  it  is  prob- 
ably better  to  operate  delta  in  most  cases  and 
above  that  value  to  connect  star  with  the  neu- 
tral grounded,  although  some  systems  at  high- 
er pressures  are  operated  delta,  the  Central 
Colorado  Power  Company,  being  an  example. 

The  delta-connected  circuit  can  be  operated 
on  two  wires  and  if  single-phase  transformers 
are  used,  one  of  a  bank  of  three  can  be  taken 
cut  without  appreciably  disturbing  the  voltage 
relations,  the  only  effect  being  that  it  reduces 
the  capacity  of  the  bank.  The  voltage  between 
any  wire  and  ground  is  greater  with  the  delta 
system  for  a  given  voltage  between  wires  than 
for  the  star-connected  system.  For  example, 
on  a  66,000-volt  circuit  the  voltage  between 
one  wire  and  ground  is  only  38,000  volts  when 
connected  star,  while  with  the  delta  connection 
it  is  66,000. 

The  star  circuit  can  be  operated  on  two 
wires,  provided  there  is  a  dead  ground  at  both 
ends  of  the  line,  but  the  voltage  on  the  phases 
is  apt  to  be  somewhat  unbalanced,  depending 
on  the  conditions  of  the  grounds,  their  num- 
ber and  distance  apart.  Two  transformers 
can  also  be  used  with  the  same  disadvantage. 
The  grounded-neutral  star-connected  system 
lends  itself  better  to  the  use  of  the  Nicholson 
and   other   similar   methods   of   testing  for 
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broken  insulators  or  grounds  on  the  system. 

Sleet  and  Wind. — The  size  of  conductor  is 
dependent  not  only  on  the  losses  but  also  on 
the  sleet  and  wind  conditions,  especially  for 
steel-tower  construction.  The  allowance  to  be 
made  for  these  factors  depends  on  the  section 
of  country  traversed  by  the  line  and  the  factor 
of  safety  desired.  The  Weather  Bureau  rec- 
ords for  several  years  past,  from  stations  in 
the  vicinity  of  the  line,  should  be  consulted 
and  as  much  local  information  secured  as  pos- 
sible regarding  sleet  and  wind  conditions.  The 
telephone  and  telegraph  companies  often  have 
some  records  available. 

It  is  generally  safe  to  use  8  lbs.  wind  pres- 
sure on  the  projected  area  of  the  wire,  to- 
gether with  %-in.  radial  thickness  of  sleet  in 
sections  where  sleet  forms.  This  wind  pres- 
sure is  equivalent  to  an  actual  velocity  of 
about  56  miles  per  hour  or  an  indicated  ve- 
locity of  70  mi.  per  hr.  calculated  from  the 
formula  P  =  0.0025  V2,  in  which  P  is  the  pres- 
sure in  pounds  per  square  foot  and  V  is  the 
actual  velocity  in  miles  per  hour. 

The  amount  of  sleet  to  be  considered  is  a 
much  debated  one,  especially  with  aluminum 
wire.  Some  engineers  say  that  sleet  will  not 
form  on  a  live  conductor  and  not  at  all  on 
aluminum.  The  writer  believes  that  it  will 
form  on  aluminum,  especially  after  the  wire 
has  been  installed  for  some  time  so  that  the 
initial  greasy  coating  has  had  time  to  wear 
off  and  the  oxide  has  formed  on  the  surface. 
While  sleet  is  not  apt  to  collect  on  a  live  wire 
with  high  voltage,  still  there  is  always  danger 
of  the  wire  becoming  dead  due  to  some  inter- 
ruption and  then  the  sleet  does  form. 

Reconnaissance. — The  voltage,  size  of  con- 
ductor and  type  of  connection  as  usually  de- 
termined before  the  country  is  actually  seen  by 
the  engineer  and  then  it  is  necessary  for  him 
to  visit  the  section  of  country  and  go  over 
the  proposed  route  or  routes  for  the  lines  as 
carefully  as  possible  with  the  best  maps  avail- 
able, accompanied  by  someone  who  is  familiar 
with  the  territory,  preferably  a  civil  _  engineer 
who  has  been  engaged  on  the  preliminary  en- 
gineering, so  that  decisions  can  be  made  re- 
garding the  route,  type  of  construction,  wheth- 
er wood  or  concrete  poles  with  short  spans  or 
steel  towers  with  long  spans. 

The  route  should  be  gone  over  on  horse- 
back, or  with  a  team  if  it  is  near  a  highway, 
and  notes  made  on  a  map  or  in  a  field  book 
regarding  timber,  character  of  soil,  condition 
of  land  in  respect  to  cultivation,  roughness  of 
profile,  kind  of  highways  for  transporting  ma- 
terial, proximity  to  railroad  stations  and  any 
other  facts  that  might  have  a  bearing  on  the 
cost  of  construction,  cost  of  right-of-way  or 
ease  of  patrolling  and  making  repairs. 

Two  or  three  of  the  most  desirable  routes 
should  be  gone  over  in  this  way  and  a  com- 
parison made  as  to  the  advantages  and  dis- 
advantages of  each.  The  maps  of  the  U.  S. 
Geological  Survey  are  a  great  help  in  this 
work.  If  it  is  impossible  to  visit  the  locality, 
they  may  even  give  a  fairly  good  idea  of  the 
various  routes  if  made  up  from  recent  surveys, 
but  the  older  ones  are  sometimes  misleading, 
especially  in  the  location  of  highways,  as  often- 
times they  have  been  changed. 

From  the  results  of  the  above  reconnais- 
sance it  may  be  decided  whether  the  country 
would  be  best  for  poles  or  towers.  If  there  is 
any  question  in  this  respect,  the  approximate 
cost  of  right-of-way,  clearing,  hauling  mate- 
rial, digging  holes,  etc.,  must  he  found,  also 
whether  or  not  the  locality  is  subject  to  wind, 
sleet  or  lightning  storms  of  especial  severity. 
All  of  thec  factors  must  he  considered  before 

deriding  upon  a  definite  route. 

Right-of-way. — All  of  this  preliminary  recon- 
naissance work  should  be  carried  on  as  quietly 
as  possible  without  exciting  the  attention  of 
tlx-  lnwndowners,  whose  prices  for  property  in- 
variably increase  rapidly  when  the  project  is 
known.  In  many  slates  power  companies  do 
no!  have  the  right  of  eminent  domain  so  that 
it  becomes  necessary  to  purchase  the  right-of- 
way  or  easements.  Consequently  a  good  right- 

of  wav  man,  who  has  had  considerable  ex- 
perience in  securing  rights-of-way  for  rail- 
road or  transmission  lines,  should  be  secured 
and  given  considerable  latitude  in  his  dealing! 
with  the  kind  owners.     This  man  if  possible 


should  be  acquainted  locally  so  that  he  may 
know  how  best  to  approach  the  people. 

The  problem  of  securing  reasonable  prices 
for  rights-of-way  is  much  more  difficult  for 
a  high-tension  line  than  for  a  railroad,  as 
there  are  no  attendant  advantages  to  the  land 
owners  unless  they  are  broad-minded  enough 
to  realize  that  the  general  community  will  be 
benefited  by  cheap  power  which  will  benefit 
them  indirectly.  Such  persons  are,  however, 
usually  scarce.  It  is  well,  if  possible,  to  give 
the  right-of-way  man  two  alternate  routes  to 
work  on  in  case  he  encounters  any  especial 
difficulty  in  one  route. 

The  right-of-way  may  be  purchased  in  fee 
simple,  in  which  case  it  may  be  fenced  or  not, 
depending  upon  circumstances.  Usually  the 
farmers  are  allowed  to  cultivate  the  land 
provided  they  do  not  injure  or  interfere  with 
the  line  in  any  way.  This  is  advisable  as  it 
keeps  down  grass  and  brush  which  might 
cause  trouble  from  fires  or  require  cutting 
periodically.  The  right  to  enter  the  right-of- 
way  strip  cither  by  patrolmen  or  repair  wagons 
should  be  reserved.  It  is  best  to  have  nothing 
stated  in  the  deeds  regarding  cultivation  but 
to  allow  it,  so  that  in  case  the  power  com- 
pany desires,  it  may  fence  off  its  property. 

Often  easements  are  obtained  for  setting 
poles  or  towers.  These  may  be  perpetual  or 
limited  by  time,  preferably  the  former.  In 
this  case  the  right  to  enter  the  property,  patrol 
the  line  and  repair  it  must  be  secured.  If 
possible  the  center  line  should  be  defined 
across  each  property  without  the  number  and 
location  of  poles  or  other  structures  specified, 
as  it  often  happens  that  additional  ones  may 
be  desired  later,  which  gives  the  owner  an 
opportunity  for  cancelling  the  original  con- 
tract and  demanding  exorbitant  prices  under 
the  new  agreement. 

It  is  hoped  that  all  the  states  will  give  pow- 
er companies  the  right  of  eminent  domain  as 
transmission  lines  tend  to  husband  natural  re- 
sources and  increase  the  prosperity  of  the  dis- 
tricts which  they  serve  and  it  is  hoped,  that 
by  means  of  intelligent  and  temperate  discus- 
sions of  conservation,  these  rights  will  be  se- 
cured to  power  companies  in  all  localities. 

The  width  of  right-of-way  to  be  secured  de- 
pends on  the  number  of  pole  lines  and  the  cost 
of  land,  but  should  not  be  less  than  100  ft. 
for  any  important  line  and  should  be  entirely 
cleared  of  trees  and  brush  and  if  the  section 
is  subject  to  forest  fires,  fire  trenches  should 
be  plowed  along  its  edges  to  help  protect  the 
structures  from  damage  and  prevent  fires  from 
crossing  the  right-of-way  if  possible.  All  trees 
outside  this  right-of-way  strip  that  would 
reach  the  line  in  falling  should  also  be  cut. 
All  timber  and  brush  should  be  disposed  of 
in  some  way  or  burned  so  that  dead  branches 
will  not  be  picked  up  by  the  wind  and  blown 
across  the  circuits  or  furnish  fuel  for  forest 
fires. 

If  easements  are  secured  the  clearing  should 
be  done  in  the  same  manner.  In  rough  coun- 
try it  may  be  necessary  to  make  wagon  roads 
or  paths  so  that  the  construction,  patrolling 
and  repairs  may  be  done  more  easily. 

After  the  right-of-way  options  have  been  se- 
cured for  the  entire  line,  with  more  or  less 
flexibility  as  to  route,  a  survey  party  should  be 
put  into  the  field  and  the  center  line  of  the 
right-of-way  located.  Care  should  be  taken 
to  make  the  line  as  straight  as  consistent,  and 
where  a  change  of  direction  has  to  be  made, 
to  make  it  on  a  curve  so  that  the  turn  will 
come  on  several  structures  instead  of  one  so 
thai  standard  structures  can  be  used.  Topog- 
raphy should  be  taken  for  a  strip  about  1,000 
ft.  wide  and  all  buildings,  fences,  highways, 
telephone,  telegraph  and  other  pole  lines  defi- 
nitely located  and  notes  regarding  cultivation 
and  trees  made.  The  plan  of  this  strip  should 
be  plotted  on  a  scale  of  1  in.  equals  -100  ft., 
together  with  a  profile  of  the  center  line  on  a 
scale  of  1  in.  equals  '20  ft.  vertical  scale.  If 
it  is  to  be  a  steel  lower  line  with  long  spans, 
another  profile  should  be  made  with  a  horizon- 
tal Scale  of  1  in.  equals  80  ft.,  and  I  vertical 
II  ale  of  1  in.  equals  80  ft.  This  profile  should 
show  the'height  of  other  lines  crossed  and  the 
location  of  highways  and  property  lines. 

Construction  f'cntuics. — The  type  of  con- 
stinctioii  lo  be  adopted  depends  on  (lie  impor- 


tance of  the  system,  number  of  circuits  needed, 
first  cost  of  construction  and  the  cost  of  main- 
tenance and  repairs.  The  cheapest  in  regard 
to  first  cost  for  a  single  circuit  is  of  course 
a  wood-pole  line,  the  poles  being  spaced  as 
far  apart  as  possible  consistent  with  safety. 
This  depends  on  the  size  of  conductor  and  the 
wind  and  sleet  conditions  to  be  encountered. 
In  the  writer's  opinion  200  ft.  is  the  maximum 
span  allowable  and  from  125  ft.  to  150  ft.  is 
better  for  average  conditions  with  moderate 
sized  conductors.  This  refers  to  a  single 
three-phase  circuit  with  a  grounded  wire  for 
lightning  protection. 

The  stresses  in  the  wire  and  poles  should 
allow  for  a  factor  of  safety  of  at  least  two 
under  maximum  wind,  temperature  and  sleet 
conditions,  the  stress  in  the  wires  and  their 
supports  being  found  by  the  use  of  the  formula 
WLr 

S  —  ,  in  which  S  equals  stress  in  pounds, 

Sd 

W  equals  the  equivalent  weight  of  1  ft.  of 
conductor  in  pounds,  L  equals  the  length  of 
span  in  feet  and  d  equals  the  deflection  or  sag 
of  conductor  in  feet,  W  is  the  resultant  weight 
of  conductor  including  ice  and  the  wind  pres- 
sure exerted  on  the  conductor,  and  ice,  taken 
at  right  angles. 

This  gives  the  stress  on  the  conductor  and 
on  the  insulator  support  for  pin-type  insula- 
tors. If  suspension-type  insulators  are  used, 
the  stress  on  the  insulator  support  is  less  than 
on  the  wire  by  about  15%,  due  to  the  fact  that 
if  the  wire  breaks,  the  insulator  moves  from 
its  vertical  position  and  takes  the  direction 
of  the  wire,  thus  increasing  the  deflection  and 
decreasing  the  stress.  The  effects  of  tempera- 
ture and  elasticity  can  be  neglected  on  short 
spans. 

The  kinds  of  timber  principally  used  in  : 
wood-pole  construction  are  chestnut,  cedar,  : 
cypress  or  juniper,  red  wood  and  pine,  the 
latter  being  used  principally  when  impregnated 
or  treated  with  some  wood  preservative.  All 
of  these  woods  will  rot  more  or  less  at  the 
ground  line  and  may  be  protected  to  prevent 
this  action.   As  the  price  of  poles  goes  up  due  ' 
to  the  scarcity  of  timber,  it  becomes  more  : 
necessary  to  prolong  their  life  or  make  use  , 
of  concrete  or  steel  construction. 

The  methods  of  treating  are,  (1)  impreg- 
nating the  entire  pole  by  the  vacuum  process, 
using  creosote,  zinc  chloride  or  other  wood  pre- 
servative, (2)  the  open-tank  method  of  boiling 
the  butt  in  one  of  the  same  preservatives  for 
7  or  8  ft.,  and  (3)  the  brush  treatment  of  the 
entire  butt  or  only  the  section  around  the 
ground  line  extending  2  ft.  below,  and  1  ft. 
above  the  ground.  In  the  writer's  opinion 
the  treatment  of  the  entire  pole  is  not  justified 
and  possibly  the  open-tank  method  may  also 
be  too  expensive  at  the  present  time.  It  is 
then  a  question  of  using  the  brush  treatment, 
which  may  increase  the  life  from  25  to  50%. 

Wood  Poles  vs.  Steel  Towers. — Among  the 
advantages  claimed  for  wood  construction  are, 
cheapness  in  first  cost,  ease  of  construction 
("as  no  special  workmen  or  apparatus  are  need- 
ed), the  advantage  of  having  the  insulation  of 
the  pole  between  the  conductor  and  the  ground 
(which  is  of  doubtful  value  on  high  poten- 
tials), and  the  possibility  of  having  a  cross- 
arm  or  pole  top  burn  off  from  an  arc  caused 
by  a  defective  insulator  without  interrupting 
the  service.  A  single  line  of  poles  of  this 
kind  may  in  some  instances  be  installed  at  the 
side  of  highways,  electric  or  steam  railways 
where  permitted,  thus  saving  the  cost  of  right- 
of-way  and  rendering  patrolling  easy. 

Some  engineers  and  operating  men  prefer 
two  wood-pole  lines,  each  carrying  a  single 
circuit,  to  a  double-circuit  wood  line,  even 
though  their  first  cost  and  maintenance  are 
much  greater,  believing  that  two  circuits  on 
separate  structures  even  on  the  safe  right-of- 
way  are  not  so  liable  to  interruption  from  a 
common  cause,  and  also  that  repairs  can  be 
made  on  one  safely  while  the  other  is  alive. 
Some  prefer  two  wooden-pole  lines  to  a  dou- 
ble circuit  steel  tower  line  for  the  same  rca- 

 .,    e\  <u    Willi    the    i-i  eitrr   CO!  1    of    the  pOlf 

lines  and  the  much  K'eater  cost  of  mainte- 
nance. 

Tt  has  always  seemed  to  the  writer,  how- 
ever, that  the  steel  construction  is  the  better 
on  account  of  the  fewer  insulators  per  mile 
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and  the  lower  cost  of  construction  and  main- 
tenance. The  life  of  the  best  wood  construc- 
tion is  not  over  12  to  15  years,  while  steel 
towers  should  be  good  for  an  almost  indefi- 
nite period,  provided  they  are  properly  main- 
tained. 

No  data  are  available  regarding  the  life  of 
steel  towers  as  they  have  not  been  used  Ions 
enough  to  determine  their  life,  especially  if 
galvanized.  Galvanizing  should  be  good  for 
10  or  12  years  and  then  by  painting  every  two 
or  three  years  with  some  good  preservative 
paint,  such  towers  ought  to  last  40  to  50 
years,  or  even  longer. 

The  writer  has  a  section  of  S^xSVzxVi-'m. 
plain  angle  iron  that  was  once  one  leg  of  a 
wind-mill  tower  which  had  been  installed  19 
years  and  which  is  not  corroded  to  any  ex- 
tent except  at  the  ground  line  where  it  was 
practically  as  good  as  when  installed. 

Single-circuit  pole  construction  does  not  lend 
itself  well  for  supporting  a  grounded  arrester 
wire  over  the  power  conductors,  as  some  sort 
of  an  iron  support  must  be  used.  On  a  double- 
circuit,  wood-pole  line  this  wire  can_  be  car- 
ried on  the  top  of  the  pole,  preferably  installed 
on  a  pole-top  pin  and  insulator,  the  insulator 
merely  being  used  to  furnish  a  smooth  sup- 
port for  the  wire  and  to  which  it  can  be  tied. 
Among  the  other  disadvantages  of  wooden 
construction  are  the  increasing  cost  of  poles 
in  all  sections  of  the  country,  the  decreasing 
factor  of  safety  of  the  line  with  the  age  of 
the  poles  and  the  difficulty  of  transporting 
poles  in  mountainous  regions. 

For  wood  construction  the  cross-arms 
should  be  of  extra  size.  Iron  pins  with  sep- 
arable thimbles  for  cementing  into  the  insu- 
lators should  be  used,  and  in  general  the  con- 
struction should  be  the  best  in  all  respects. 

Concrete  poles  are  coming  into  use,  replac- 
ing wood,  but  they  have  been  of  such  recent 
construction  that  no  conclusion  can  be  made 
regarding  their  durability.  They  will  doubt- 
less be  used  more  and  more  as  wood  in- 
creases in  price  and  more  data  is  available 
regarding  their  characteristics.  The  practical 
disadvantages  of  concrete  poles  are  their  high 
first  cost  in  manufacturing,  hauling  and  erec- 
tion, and  the  difficulty  of  obtaining  uniform 
product.  There  is  also  the  problem  of  fasten- 
ing the  cross-arms  to  the  poles  so  that  the 
fastening  will  be  substantial  and  not  corrode. 

Wood  and  concrete  poles  lend  themselves 
best  to  the  use  of  pin-type  insulators  which 
may  be  used  with  reasonable  safety  up  to 
66,000  volts,  beyond  which  voltage,  suspension- 
type  insulators  must  be  used.  The  latter  re- 
quires greater  lengths  of  supporting  cross- 
arms  on  account  of  the  tendency  of  the  in- 
sulators to  swing  as  pendulums  about  their 
supports  which  increases  the  strain  on  the 
cross-arm  and  the  torsional  effect  on  the  pole. 

Steel  Tozvers. — We  will  not  consider  tubular 
or  small  built-up  latticed  steel  poles,  the  cost 
of  which  is  too  high  to  consider  for  high-ten- 
sion line  work.  In  some  cases  where  the  lines 
are  run  along  railroad  rights-of-way  such  as 
the  New  York  Central,  New  Haven  or  Long 
Island  railroads  where  the  voltage  is  restricted 
to  from  11,000  to  22,000  volts,  they  may  be 
used,  but  their  cost  is  very  high. 

Steel  tower,  long-span  line  construction  is 
the  best  in  nearly  all  cases  where  private  right- 
of-way  or  easements  can  be  secured,  if  it  is 
possible  to  use  high  voltage  so  that  the  con- 
ductor is  kept  within  a  reasonable  size.  These 
towers  should  be  made  up  of  small  structural 
shapes  such  as  angles  and  channels.  Some 
engineers  and  manufacturers  of  towers  make 
use  of  rods,  flats  and  pipes,  but  it  is  best  to 
use  only  angles  and  channels  bolted  together 
in  the  field.  Certain  members,  however,  such 
as  cross-arms  for  holding  the  insulator  sup- 
ports and  the  grounded  wire  support,  may  be 
made  of  two  channels  latticed  together  and 
riveted  in  the  shop  so  that  the  whole  member 
can  be  galvanized.  The  other  members  should 
be  galvanized  after  the  holes  are  punched,  gal- 
vanized or  sherardized  bolts  being  used  in  all 
cases. 

In  designing  towers  of  this  kind  it  should  be 
borne  in  mind  that  they  cannot  be  designed 
by  ordinary  structural  or  bridge  formulas,  as 
the  factor  of  safety  and  deflection  of  the  dif- 
ferent members  are  so  different.  A  factor  of 
two  or  three  is  used  and  deflections  that  would 


not  be  safe  in  other  types  of  construction,  so 
that  the  design  is  more  or  less  the  result  of 
experience  and  of  tests  on  sample  towers  built 
up  and  actually  tested  with  the  different  loads 
and  combinations  of  loads  that  may  be  im- 
posts! in  actual  service.  In  making  such  tests, 
if  the  material  for  the  test  tower  has  not 
been  galvanized,  an  allowance  should  be  made 
as  the  strength  may  be  decreased  from  15  to 
20%  by  galvanizing,  because  the  shapes  are  so 
thin,  7B-in.,  3/16-in.  and  %-in.  material  being 
commonly  used. 

Towers  should  be  designed  for  the  standard 
height  and  strength  desired  and  then  exten- 
sions of  10,  20  or  30  ft.  should  be  designed  to 
fasten  to  the  bottom  of  the  standard  towers 
to  make  higher  ones.  These  extensions  should 
be  arranged  to  bolt  to  the  corner  legs  of  the 
towers  without  any  drilling  or  fitting  in  the 
field.  All  towers  should  be  designed  to  take 
the  same  wire  stress  as  the  standard  towers, 
in  fact  the  stress  in  the  wires  and  the  clear- 
ance to  ground  should  be  kept  constant  and 
the  sag  and  span  varied.  In  this  tvpe  of  con- 
struction it  is  interesting  to  note  that  the  cost 
of  line  per  mile  is  practically  the  same  for 
different  heights  of  towers  and  lengths  of  span 
with  the  same  size  conductor  and  stress  on  it. 
This  statement,  of  course,  applies  within  cer- 
tain limits  and  could  not  be  used  in  all  cases, 
but  it  works  out,  with  stress  in  wire  and  sup- 
ports of  about  2,000  lbs.  with  a  25-ft.  clearance 
to  the  ground  at  the  center  of  the  span,  that 
50-ft.  towers,  spaced  as  far  apart  as  possible  to 
give  a  factor  of  safety  of  about  2  in  the  mini- 
mum size  of  conductor  used,  give  about  the 
most  economical  and  reasonable  height  and 
strength  of  towers.  These  will  give  spans  of 
from  575  ft.  for  No.  1  copper  to  500  ft.  for 
No.  0000  copper.  When  the  stress  exceeds 
2.000  lbs.  in  the  wire,  it  is  necessary  to  increase 
the  thickness  of  the  material  in  the  towers 
which  increases  their  cost  and,  although  al- 
lowing higher  towers  and  longer  spans,  does 
not  decrease  the  cost  per  mile. 

Double-circuit  towers,  of  the  ordinary  con- 
struction, support  six  power  conductors,  one 
grounded  wire  and  two  telephone  wires.  The 
towers  should  withstand  torsional  stresses  due 
to  one  circuit  being  broken  one  side  of  the 
tower  or  both  circuits  being  broken  on  the 
same  side,  that  is,  each  tower  should  be  a 
dead-end  tower.  Under  these  tests  the  steel 
should  not  be  stressed  beyond  its  elastic  limit 
and  no  permanent  deflection  of  any  member 
takes  place.  In  some  cases  it  has  been  thought 
best  to  install  dead-end  towers  at  intervals  of 
say  %'  mile,  the  intermediate  towers  being  of 
lighter  construction,  so  that  they  would  prob- 
ably fail  if  the  wires  were  broken.  It  has 
always  seemed  to  the  writer  that  the  slight 
additional  cost  of  having  each  tower  a  dead- 
end or  anchor  tower  is  justified  on  account  of 
the  greater  factor  of  safety  in  the  line. 

When  shipped,  the  towers  sho"ld  be  oacked 
in  bundles  of  about  200  lbs.  unless  some  spe- 
cial difficulty  prevails.  .All  pieces  sVth'H  be 
plainly  marked  and  the  bundles  arranged  so 
that  a  complete  tower  can  be  delivered  at  the 
site  of  erection  without  breaking  bundles. 
Bolts,  washers  and  other  small  parts  should 
be  shipped  in  boxes  or  kegs  packed  individ- 
ually for  each  tower. 

If  is  usual  to  have  the  tower  manufacture" 
supply  the  pi  is  fo-  pin  type  insulators  and 
fastenings  f  r  the  gro  nd  wire.  The  power- 
wire  pins  shoul  1  have  separable  thimbles  that 
can  be  cemente  1  into  ih'  insulators  at  the  in- 
sulator factory.  The  telephone  insulators  can 
best  b"  c;mcnted  dire"  to  the  pins.  The 
grounded-wire  supnor^  i-  usually  a  mechanical 
clamp  or  smooth  casting  shaped  like  a  cable- 
top  insulator  to  which  the  wire  can  be  tied. 

The  spacing  rnd  location  of  wires  differs  for 
different  voltag  s  bu"  a  safe  rule  to  follow  is 
that  on  long  spans  nothing  less  than  60  ins. 
be  used  up  to  60,000  volts  and  this  increased 
1  in.  for  each  1,000  volts  over  60,000.  With 
suspension-type  insulators  care  should  also  be 
taken  to  fee  that  when  the  insulators  swing 
with  the  wind  they  do  not  come  too  near  the 
supporting  structure.  It  is  usual  to  assume 
them  swinging  to  an  angle  of  45°  from  the 
vertical  and  in  this  position  the  wire  should 
not  be  nearer  the  supports  than  20  ins.  for 
60,000  volts,  plus  ¥2  in.  for  each,  1,000  volts 
over  60,000.    It  often  happens  that  light  wires, 


especially  aluminum,  will  swing  beyond  45". 
In  fact,  the  writer  has  seen  wires  blown  out 
nearly  horizontal,  in  which  case  the  clearance 
mentioned  above  should  be  maintained  with 
the  horizontal  position  of  the  wire. 

The  telephone  circuit,  if  one  is  to  be  in- 
stalled on  the  towers,  should  be  located  below 
the  power  wires  and  as  far  from  them  as  con- 
sistent with  the  ground  clearance.  Power 
wires  should  be  at  least  22  or  23  ft.  above  the 
ground  at  the  lowest  part  of  the  span  .and  the 
telephone  wires  might  be  6  ft.  lower.  This 
minimum  clearance  depends  on  local  condi- 
tions. 

Anchors. — The  anchors  for  the  towers  are 
always  separate  from  the  corner  members  and 
arranged  to  bolt  to  them,  so  that  they  can  be 
set  before  the  towers  are  erected.  The  best 
form  of  anchor  consists  of  an  angle  about  6 
ft.  long  with  a  cross  consisting  of  two  pieces 
of  the  same  material  about  2  ft.  long  bolted 
to  it.  This  type  will  usually  develop  enough 
holding  down  power  to  satisfy  the  require- 
ments in  all  kinds  of  ordinary  soil.  In  soft 
ground  special  footings  may  be  needed,  de- 
pending on  the  local  conditions,  and  if  stones 
are  available,  it  is  well  to  place  some  large  flat 
ones  on  the  bottom  pieces  before  tamping  the 
earth  in  any  kind  of  soil.  When  solid  rock 
is  encountered,  the  tower  legs  can  be  held 
down  by  foundation  bolts  grouted  into  holes 
about  3  ft.  deep  drilled  into  the  rock. 

The  anchors  need  protection  only  at  the 
ground  line  and  a  good  plan  is  to  install  a 
sleeve  of  grout  about  9  ins.  in  diameter  around 
them  extending  6  ins.  above  and  24  ins.  below 
the  ground  line,  the  top  being  carefully  roofed 
to  shed  water.  Some  lines  have  special  con- 
crete anchors  to  which  the  towers  are  fast- 
ened by  holding  down  bolts,  others  have  the 
entire  anchor  encased  in  concrete  and  some 
have  no  protection  whatever,  but  the  writer 
considers  that  the  sleeve  of  grout  will  satisfy 
all  requirements. 

Special  Work. — In  any  kind  of  construction 
there  may  be  cases  in  which  special  designs 
are  necessary,  such  as  crossings  over  tele- 
phone, telegraph  and  other  circuits,  over  rail- 
roads and  streams  or  for  long  spans.  The 
subject  of  crossings  over  railroad,  telephone 
and  telegraph  lines  is  now  being  dis- 
cussed by  joint  committees  representing  the 
Nati  onal  Electric  Light,  the  American  Railway 
Engineering  and  Maintenance  of  Way  and  the 
American  Electric  Railway  Associations,  and 
standard  specifications  are  being  worked  out 
which  it  is  hoped  may  be  adopted. 

Stream  crossings,  or  especially  long  spans, 
are  usually  best  worked  out  for  each  individual 
case.  The  chief  difficulty  in  their  design,  up 
to  quite  recent  date,  has  been  of  obtaining  in- 
sulators of  sufficient  strength  and  insulating 
qualities  to  hold  the  conductors.  Various 
methods  have  been  used,  one  in  which  several 
pin-type  insulators  are  mounted  in  series  to 
the  top  of_  which  the  cables  can  be  fastened. 
With  the  introduction  of  suspension-type  in- 
sulators the  problem  was  simplified  somewhat, 
as  several  sets  of  these  insulators  could  be 
used  in  multiple,  but  the  insulator  manufac- 
turers are  now  prepared  to  make  special  units 
that  will  have  sufficient  strength  and  insulation 
in  one  piece  up  to  60,000  volts. 

For  long  spans,  special  cable  is  usually  need- 
ed of  high  tensile  strength,  such  as  crucible  or 
plow  steel  or  one  of  composite  material  con- 
sisting of  a  steel  core  with  copper  coating, 
which  is  good  where  the  utmost  tensile 
strength  is  not  required  and  some  conductivity 
is  needed.  In  this  long-span  work,  the  elasticity 
or  spring  action  of  the  cable,  as  well  as  its 
temperature  coefficient  become  quite  impor- 
tant factors,  especially  if  a  certain  clearance 
must  be  maintained,  the  first  being  the  most 
important.  In  such  cases  it  is  best  to  make 
a  series  of  tests  on  the  material  to  be  used  to 
determine  its  elongation  under  various 
amounts  of  stress.  With  this  data  the  actual 
length  of  cable  in  the  span  can  be  closely  cal- 
culated and  the  cable  correctly  measured  and 
cut  to  length.  It  is  also  best  to  install  turn- 
buckles  in  the  cables  to  adjust  them  so  that 
they  will  hang  parallel  and  allow  for  proper 
adjustment  in  length  if  not  measured  and  cut 
correctly. 

For  long  spans  with  one,  two  and  three  cir- 
cuits, it  is  best  to  arrange  the  wires  in  a  hori- 


242 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  9. 


zontal  row  and  to  omit  the  grounded  wire. 
It  has  seemed  advisable  in  some  cases  to  in- 
stall an  extra  conductor  that  can  be  connected 
in  place  of  one  of  the  others  in  case  of  trou- 
ble, but  this  seems  hardly  necessary  if  the 
proper  factors  of  safety  are  used  in  the  de- 
sign of  the  structures  and  cables. 

Field  Construction. — Coming  now  to  the  con- 
struction of  the  line,  there  are  no  especial 
features  in  wood-pole  line  construction  that 
are  novel  and  the  location  of  the  line  on  pri- 
vate right-of-way,  some  of  which  might  pos- 
sibly be  rough,  precludes  the  use  of  derricks 
or  other  apparatus  for  raising  the  poles,  so 
that  the  method  of  raising  them  by  hand  with 
the  pike  poles  is  ordinarily  used.  The  cross- 
arms,  ground  wire  supports  and  insulator  pins 
are  usually  put  on  before  the  poles  are  raised 
and  the  insulators  installed  later  just  previous 
to  the  stringing  of  the  wire,  to  prevent  break- 
age and  loss  by  theft  or  otherwise.  Often- 
times for  voltages  of  35,000  or  less,  the  in- 
sulators are  installed  when  the  poles  are  on 
the  ground. 

The  wires  are  usually  strung  by  hand  or 
with  a  team.  If  the  ground  is  rough  or  alu- 
minum wire  is  used,  which  is  easily  abraded 
by  dragging  on  the  ground,  it  is  run  through 
snatch  blocks  attached  to  the  poles  or  towers 
so  that  it  does  not  touch  the  ground.  Some- 
times rollers  are  used  which  may  be  fastened 
to  some  parts  of  the  cross-arms  or  towers 
over  which  the  wire  can  be  hauled.  Smaller 
wires  can  be  hauled  over  wooden  cross-arms 
without  injury  to  either,  but  the  larger  sizes 
are  apt  to  injure  the  cross-arms.  It  is  not 
wise  to  haul  wires  of  any  size  over  steel 
structures.  After  the  wire  has  been  hauled  out 
in  convenient  lengths,  depending  on  its  size,  it 
can  be  spliced,  sagged  and  tied  to  the  in- 
sulators. 

Care  must  be  taken  in  the  interval  between 
stringing  the  wire  and  the  turning  on  of  cur- 
rent to  prevent  theft  of  wire.  In  fact  it  is 
often  advisable,  if  current  is  available  at  one 
end  of  the  line,  to  start  work  on  this  end  and 
at  times  when  the  workmen  are  not  employed 
to  make  the  wire  alive  so  that  anyone  trying 
to  steal  the  conductors  will  find  them  "hot." 

For  concrete-pole  construction,  the  same 
conditions  prevail  except  that  it  is  impossible 
to  pike  the  pole  into  place  and  some  sort  of 
derrick  or  gin  pole  must  be  used. 

Tn  the  construction  of  steel-tower  lines,  after 
the  clearing  has  been  done,  the  station  points 
for  the  towers  are  located  from  the  office  plot 
and  if  satisfactory  in  respect  to  character  of 
the  ground  at  that  particular  spot,  the  center 
is  located  and  stakes  driven  locating  it  and 
the  corners  of  the  tower.  If  it  is  found  that 
the  office  location  of  the  tower  places  it  on  a 
spot  unsuitable  on  account  of  the  presence  of 
boulders  or  local  roughness  requiring  consid- 
erable grading  to  drain  all  four  corners,  it 
may  be  relocated  and  the  adjacent  tower  loca- 
tions changed  slightly  to  compensate  for  this 
change. 

It  is  advisable  to  locate  towers  near  high- 
ways and  also  near  telegraph  and  other  pole 
line  crossings  so  that  there  is  a  maximum 
clearance  at  these  points.  It  is  also  desirable 
to  locate  them  near  property  lines  so  that  in 
case  there  is  any  trouble  with  one  of  the 
property  owners,  the  tower  can  be  taken  from 
his  property  and  installed  on  that  adjacent. 

[fl  the  construction  of  the  line,  the  holes  are 
usually  dug  by  one  gang  and  the  anchors  set 
and  tamped  in  by  another.  The  anchors  must 
be  set  correctly  by  means  of  a  steel  template 
so  that  they  will  be  properly  spaced  and  have 
the  proper  inclination  to  take  the  tower  legs. 
They  must  also  be  absolutely  level  so  that  the 
tower  will  be  perpendicular  whin  erected  It 
: lit-  sleeve  type  of  protection  at  the  ground 
line  j-  used,  a  sleeve  of  thin  sheet  iron  is  to- 
talled when  the  hole  is  filled  with  earth  and 
tamped,  within  about  24  ins.  of  the  ground 
lini  The  sleeve  is  then  filler!  with  grout  and 
the  res!  of  the  hole  is  filled  with  earth  and 
tamped  The  ground  usually  settles  around 
(  i'Ii  lejr  so  that  it  is  necessary  to  fill  the  hole 
gain  iftei  several  weeks  when  the  ground 
lias  thoroughly  «e1tlcd. 

I  In    lower-   are  assembled  complete  on  (he 

ground  by  one  gang  and  erected  by  another 
.mi'.  1I11   ireetion  usually  lirinir  done  by  the 
use  of  a  gin  pole  or  derrick.   In  some  cases 


two  of  the  tower  legs  are  fastened  to  their 
anchors  by  means  of  temporary  bolts  to  hold 
the  tower  in  position  while  being  raised.  In 
other  cases  a  stiffening  frame  is  fastened  to  all 
four  legs  and  this  frame  fastened  to  the 
ground  on  one  side  during  the  raising  process. 
The  erecting  has  to  be  done  very  carefully  so 
as  not  to  drop  or  strain  the  tower,  which  is 
easily  injured. 

The  main  insulators  are  usually  installed 
just  before  the  wire  is  strung.  After  the 
wires  are  strung,  as  described  before,  they  are 
ready  to  be  sagged  and  tied.  One  of  the  bot- 
tom wires  is  ordinarily  sagged  by  the  use  of 
paint  spots  on  each  tower,  these  being  at  the 
elevation  of  the  lowest  part  of  the  wire  cate- 
nary, being  located  from  the  profile  of  the 
line  which  has  the  towers  and  catenary  lines 
drawn  on  it.  A  man  climbs  one  tower  until 
his  eyes  are  on  a  level  with  the  spot  on  this 
tower,  sights  at  the  spot  on  the  adjacent  tower 
and  has  the  wire  raised  or  lowered  until  its 
lowest  point  is  at  this  level.  The  wire  is  then 
clamped  fast  and  tied  to  the  insulator. 

All  the  wires  are  usually  installed  at  the 
same  time  and  the  telephone  wires  connected 
up  for  use  with  portable  telephone  sets,  so  that 
the  construction  gangs  can  keep  in  touch  with 
each  other  and  the  construction  office. 

The  methods  of  fastening  the  wires  to  pin- 
type  insulators  consist  of  different  ties  or 
mechanical  clamps.  For  ties,  the  double  or 
so-called  Mershon  tie  is  good,  especially  for 
aluminum  wire  where  it  is  necessary  to  pro- 
tect the  wire,  for  some  distance  beyond  the 
insulator  head,  against  arcs  from  the  upper 
petticoat.  This  tie  consists  of  two  ties,  one  on 
each  side  of  the  insulator.  One  end  of  the 
tie  wire  is  started  at  the  head  of  the  insula- 
tor and  served  around  the  main  conductor 
outward  for  3  or  4  ins.,  the  wire  is  then  car- 
ried around  the  tie  wire  groove  of  the  in- 
sulator and  the  end  again  served  outward 
from  the  other  serving  until  the  main  con- 
ductor is  covered  for  3  or  4  ins.  beyond  the 
edge  of  the  upper  petticoat  of  the  insulator. 
Another  similar  tie  is  used  on  the  other  side 
of  the  insulator.  It  is  usual  to  protect  the  con- 
ductor in  the  wire  groove  of  the  insulator 
with  a  sleeve  of  the  same  material  as  the  con- 
ductor. This  sleeve  extends  just  beyond  the 
head  of  the  insulator.  It  is  usually  of  U  sec- 
tion with  the  ends  swaged  out,  so  that  it  will 
not  cut  the  conductor,  and  when  it  is  installed 
it  is  hammered  down  on  the  top  so  that  it 
will  be  held  in  place. 

Mechanical  clamps  are  also  used,  but  in  the 
writer's  opinion  are  not  as  good  as  the  above 
tie  as  they  tend  to  cut  and  abrade  the  con- 
ductor and  do  not  protect  it  from  arcs.  The 
above  protecting  sleeve  and  method  of  tie  is 
especially  desirable  when  aluminum  wire  is 
used  which  is  more  easily  abraded  and  af- 
fected by  arcs  than  copper.  For  use  with  sus- 
pension insulators,  various  types  of  mechanical 
clamps  are  used,  designed  so  as  not  to  injure 
the  wire. 

The  problem  of  obtaining  satisfactory  meth- 
ods of  splicing  the  conductors  on  long  span 
work  is  a  difficult  one,  as  the  strength  of  the 
conductor  is  limited  by  the  strength  of  thd 
joint.  The  cable  itself  may  have  only  75% 
to  90%  of  the  tensile  strength  of  the  individual 
strands  and  the  joint  only  85%  or  90%  of 
the  strength  of  the  cable,  so  that  the  com- 
bined efficiency  of  the  joint  referred  back  to 
the  tensile  tests  on  individual  strands  may  be 
from  65%  to  85%.  In  some  rare  cases,  how- 
ever, an  efficiency  of  from  90%  to  92%  has 
been  obtained. 

The  joints  that  seem  best  adapted  to  this 
work  are  the  twist  sleeve  joints  made  longer 
than  usual  so  that  three  or  more  complete 
twists  of  the  conductor  can  be  made.  Care 
should  be  taken  to  sec  that  no  joints  occur  in 
especially  long  spans  where  the  cable  is 
tressed  more  than  usual. 

After  tin  wire  has  been  strung  and  tied  it  is 
necessary  to  make  very  careful  inspection  of 
the  line  to  delect  poor  tics,  broken  insulators, 
■  h  \  careful,  reliable  man  should  climb 
evcrv  lower  and  inspect  each  insulator  and  tic 
lai  rfullv     I v  iiis- i  1 1  j ■.  the  insulator  with  a  piece 

of  metal  w  ill  usually  detect  cricked  petticoats. 

Crcat  rare  must  also  be  used  wdien  the  cur- 
rent is  first  turned  on  the  circuit  to  sec  that 
no  workmen  are  on  die  line.    Low  voltage 


should  be  impressed  at  first  and  gradually 
raised  from  15  to  25%  above  normal  or  what- 
ever excess  pressure  can  be  obtained  without 
injuring  the  apparatus  supplying  it.  This 
should  be  done  on  open  circuit  at  the  receiv- 
ing end  and  the  circuit  breakers  should  be  as 
low  as  possible  during  this  time  so  that  they 
will  trip  out  easily  in  case  of  trouble.  This 
excess  pressure  should  be  kept  on  for  several 
hours  and  after  this,  normal  pressure  for  sev- 
eral days  if  possible  before  any  power  is  taken 
over  the  line  for  commercial  purposes. 

During  this  preliminary  period  the  patrol- 
men should  be  started  on  their  duties  and  the 
station  operators  should  stand  their  regular 
watches.  If  the  substations  are  completed,  the 
current  can  be  switched  into  them  and  the 
transformers  operated  on  no  load,  provided 
they  have  been  dried  out  and  are  ready  for 
voltage.  In  some  cases  the  line  has  to  be 
run  on  very  low  voltage  for  drying  out  the 
transformers  in  the  substations  on  short  cir- 
cuit heat  runs  if  no  current  is  available  there 
from  other  sources. 

Operation. — The  proper  operation  of  the 
line  is  very  important,  as  its  reliability  in  re- 
gard to  interruptions  and  service  depends  on 
the  ease  and  quickness  with  which  repairs 
can  be  made  when  accidents  happen.  No  line 
can  be  constructed  that  will  not  have  shut- 
downs occasionally  and  the  best  line  is  there- 
fore the  one  that  has  the  least  number  for 
the  shortest  time. 

The  causes  for  shut  down  are  many,  defect- 
ive insulators  being  the  principal  one.  These 
may  be  either  broken  mechanically  or  punc- 
tured electrically  by  surges  and  lightning 
strokes.  Large  pin-type  insulators  seem  to 
have  a  great  attraction  as  targets  for  shot  and 
stone.  People  also  like  to  throw  pieces  of 
wire  over  the  circuits  to  see  the  fireworks 
caused  by  an  arc.  These  things  are  hard  to 
prevent  but  if  a  few  offenders  are  caught  in 
the  act,  arrested  and  taken  to  court,  it  usually 
lessens  the  trouble.  In  many  cases  if  the  pub- 
lic is  properly  instructed  through  the  news- 
papers or  otherwise,  that  the  operation  of  fac- 
tories, electric  lighting  systems,  etc.,  depend  on 
the  transmission  lines  and  are  told  that  they 
are  causing  the  other  people  hardships  when 
they  do  such  things,  it  often  happens  that  they 
will  see  the  reasonableness  of  the  request  and 
will  not  cause  any  more  trouble. 

Other  causes  of  interruption  are  the  arcing 
over  of  insulators  or  wall-bushings  under  snow 
or  rain  conditions,  together  with  an  excessive 
rise  of  potential  at  the  same  time.  This  can 
be  lessened  by  using  insulators  having  a  large 
factor  of  safety,  3  being  usually  sufficient. 
Several  different  schemes  have  been  proposed 
to  discharge  the  line  temporarily  before  the 
power  arc  has  an  opportunity  for  puncturing 
or  destroying  the  insulator  when  excessive  po- 
tential arises  and  causes  spillovers.  Experi- 
ments are  being  made  with  "phase  protectors" 
to  ground  one  wire  when  this  action  takes 
place  without  interrupting  the  service.  One 
large  power  company  is  equipping  all  its  insu- 
lators with  so-called  arcing  rings,  which  con- 
sist of  a  grounded  ring  surrounding  the  lower 
petticoats  of  its  pin-type  insulators  at  some 
distance  from  the  petticoat,  to  which  any  pow- 
er arc  will  jump  from  the  head  of  the  insu- 
lator, thus  saving  the  insulator  from  the  ef- 
fects of  the  power  arc  play  ins  over  its  sur- 
face. 

Large  birds  often  short  circuit  or  ground  the 
line  by  flying  into  it  or  by  resting  on  one  of 
the  lower  wires  and  getting  their  heads  onto 
the  upper  wire. 

Salt  fogs  together  with  dirty  insulators 
formerly  caused  trouble  but  with  the  modern 
design  of  insulators  using  greater  factors  of 
safety,  this  cause  is  practically  eliminated. 

Lines  located  near  cement  works  or  other 
factories  giving  out  fine  dust  need  very  cave 
ful  attention  and  frequent  cleaning  out  of  the 
insulators. 

The  charring  or  oxidizing  action  on  wood 
pins  is  also  a  frequent  cause  of  trouble  ami. 
in  (he  writer's  opinion,  only  iron  pins  should 
be  used  on  liicji  tension  lines. 

Occa-.ion.illv  wires  break  due  to  defects  in 
material  bill  such  accidents  are  rare,  as  the 
tai  lor  of  Bafetj  should  lake  care  of  most  cases 
of  this  kind.  Careful  inspection  during  con- 
struction also  lends  to  prevent  this  trouble. 
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The  failure  of  the  supporting  structures  is  also 
1  rare  occurrence  if  they  have  been  properly 
lesigned  and  if  their  footings  have  been  prop- 
;rly  set. 

Careful  patrolling  has  much  to  do  in  les- 
iening  mechanical  troubles  on  the  line.  Im- 
portant lines  should  be  gone  over  every  day 
ind  others  not  so  important  twice  a  week, 
ilthough  some  sections  of  the  line  particularly 
subject  to  troubles  should  be  patrolled  more 
Dften. 

Supplies  for  repair  work  should  be  located 
it  about  two  mile  intervals  along  the  line  so 
:hat  they  can  be  reached  easily  and  carried 
:o  the  break  in  a  short  time.  Each  patrolman 
should  carry  a  portable  telephone  set,  some 
few  tools  including  a  "come-along"  clamp,  one 
or  two  wire  splices,  two  or  three  tie  wires  and 
1  grounding  chain  for  grounding  the  line  when 
be  is  working  on  it. 

Small  houses  or  booths  should  be  placed  at 
intervals  with  stationary  telephones  installed 
in  them.  They  should  also  contain  repair 
supplies  and  in  cold  climates  a  small  oil  stove 
md  soine  canned  goods,  coffee,  tea,  etc.,  for 
the  convenience  of  the  patrolmen.  At  junc- 
tion points,  or  other  special  switching  towers, 
it  is  advisable  also  to  provide  sleeping  quar- 
ters for  one  of  the  patrolmen  so  that  he  will 
be  available  at  night  to  operate  the  switches, 
which  are  usually  of  the  knife-blade  type. 
Telephones  should  also  be  installed  in  all  pa- 
trolmen's homes  so  that  they  can  be  reached 
at  any  time. 

The  circuits  should  be  sectionalized  at  least 
every  ten  miles  by  disconnecting  switches,  and 
at  all  branches,  the  main  circuit  should  be 
sectionalized  and  switches  installed  in  the 
branch  line.  Made-up  jumpers  should  also  be 
kept  at  these  points  so  that  the  good  wires 
of  a  section  can  be  used  by  connecting  them 
to  the  similar  wires  of  the  other  circuit,  pro- 


vided it  will  take  several  hours  to  repair  any 
break. 

At  important  junction  points,  oil  switches  in- 
stead of  disconnecting  switches  should  be  in- 
stalled on  the  branches  so  that  the  circuits 
may  be  switched  under  load.  These  should 
preferably  be  made  automatic  so  that  any 
trouble  on  the  branch  will  not  interrupt  the 
main  line.  Such  switches  may  now  be  obtained 
suitable  for  installation  out  of  doors. 

Another  problem  is  that  of  cutting  out  one 
of  two  circuits  operating  in  parallel  at  both 
ends,  leaving  the  other  in  service.  This  can 
be  done  by  means  of  reverse  current  or  dif- 
ferential relays  if  there  is  a  source  of  power 
at  both  ends  to  keep  the  voltage  up,  but  when 
the  receiving  end  has  no  generating  capacity 
the  problem  is  more  difficult.  This  is  being 
worked  out,  however,  and  it  is  hoped  that  a 
solution  may  be  found  in  the  near  future.  A 
successful  apparatus  of  this  kind  would  great- 
ly lessen  interruptions  to  service  on  the  ma- 
jority of  transmission  lines  or  other  systems 
where  two  or  more  circuits  or  feeders  are  be- 
ing operated  in  parallel. 

One  of  the  greatest  adjuncts  to  successful 
operation  is  a  reliable  telephone  system.  It  is 
often  advisable  to  have  the  telephone  system 
also  fitted  for  operation  with  telegraph  instru- 
ments so  that,  in  case  the  telephone  instru- 
ments are  out  of  doors  or  one  wire  is  ground- 
ed, signals  can  still  be  sent  over  the  good  wire 
and  the  ground. 

All  instructions  for  operating  the  system 
should  come  from  a  head  dispatcher  who 
would  be  available  at  all  times  for  issuing  or- 
ders for  the  regular  routine  and  in  cases  of 
trouble.  This  obviates  all  chances  of  con- 
fusion in  switching  and  in  getting  the  line  back 
into  service  after  an  interruption. 

Costs. — The  costs  of  construction  vary  so 
widely,  due  to  local  conditions,  transportation, 
cost  of  materials  and  labor,  locality,  etc.,  that 


the  writer  hesitates  giving  anything  but  a  few 
comparative  costs,  based  on  average  condi- 
tions. However,  a  few  costs  of  this  kind  may 
be  interesting  and  in  the  table  below  is  given 
the  costs  per  mile  of  several  different  types 
of  construction  for  a  three-phase,  60,000-volt, 

Per  mile 
of  route. 


One  single-circuit  wood  pole  line   $2,550 

Two  single-circuit  wood  pole  line   5,100 

One  single-circuit  steel  tower  line   2,950 

Two  single-circuit  steel  tower  line   5,900 

One  double-circuit  steel  tower  line   4,600 

One  double-circuit  steel  tower  line  (with 

one  circuit  installed)   3,700 


60-cycle  circuit  with  No.  1  copper  wire  and 
suspension  insulators,  using  four  10-in.  discs, 
together  with  a  suitable  grounded  conductor 
carried  above  the  circuit.  These  figures  do 
not  include  the  cost  of  right-of-way,  surveys, 
engineering  or  contractors'  fees. 

The  above  estimated  costs  are  based  on  the 
use  of  40-ft.  8-in.-top  chestnut  poles  spaced  175 
ft.  apart,  the  grounded  wire  consisting  of  No. 
8  copper-clad  wire  with  the  main  wires  sup- 
ported on  steel  cross  arms  and  the  grounded 
wire  on  the  top  of  the  pole.  The  single-cir- 
cuit steel  towers  have  bases  about  14  ft.  square 
.and  the  lower  wires  50  ft.  from  the  ground 
spaced  500  ft.  apart  with  No.  4  copper-clad 
grounded  wire.  The  double-circuit  steel  towers 
have  the  same  characteristics  as  the  single-cir- 
cuit. 

From  the  above  figures,  may  be  noted  the 
slight  increase  in  cost  of  a  single  circuit  steel 
tower  line  over  a  wood  pole  line.  Also  the 
saving  in  cost  of  a  double-circuit  steel-tower 
line  over  two  single-circuit  wood-pole  lines  or 
steel-tower  lines.  In  the  writer's  opinion,  the 
double-circuit,  steel-tower  line  is  the  one  to 
install  in  most  cases  where  two  circuits  are 
needed,  unless  the  system  is  a  very  important 
one  and  the  initial  expense  of  two  lines  on 
separate  routes  is  justified  in  order  to  secure 
continuous  service. 
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Standard  Plans  and  Specifications  for 
Timber  Trestles,  Seattle,  Wash. 

The  city  of  Seattle,  Wash.,  through  its  City 
Engineer,  Mr.  R.  H.  Thomson,  and  its  Board 
of  Public  Works,  has  formulated  complete 
standard  plans  and  specifications  for  the  vari- 
ous classes  of  municipal  structures  employed. 
These  standards  are  interesting  as  showing  the 
practice  of  a  large  municipality  in  its  city  en- 
gineering work,  and  as  a  source  of  suggestion 
for  the  engineers  of  other  municipalities.  In- 
cidentally too,  they  are  worth  notice  as  an 
example  of  business  management  and  system- 
atic organization  in  city  engineering.  For 
these  reasons  we  published  in  our  issue  of 
July  5  the  standards  for  grading,  in  our  issue 
for  July  1*2  the  standards  for  sidewalks,  in 
our  issue  for  July  19  the  standards  for  retain- 
ing walls,  in  our  issue  of  July  26  the  standards 
for  sewers,  in  our  issue  of  Aug.  2  the  stan- 
dards for  water  mains  and  in  our  issue  of  Aug. 
9  the  standards  for  paving,  and  we  give  here 
the  standards  for  timber  trestles. 

PILING. 

The  contractor  shall  furnish,  drive  and  cap 
all  piles  necessary  to  sustain  the  roadway,  in 
accordance  with  detail  plans  or  as  directed  by 
the  City  Engineer.  Bents  shall  be  driven  15 
ft.  f>  ins.  between  centers,  and  the  position  of 
each  bent  shall  be  located  by  the  City  Engineer. 
All  piles  shall  be  fir,  winter  cut,  straight  and 
sound  in  ever}'  particular,  free  from  large 
knots  or  other  imperfections.  They  shall  not 
be  less  than  9  ins.  nor  more  than  14  ins.  in 
diameter  at  the  smaller  end,  nor  less  than  14 
ins.  at  cut-off.  All  dimensions  shall  be  meas- 
ured under  the  .  bark.  They  shall  taper  uni- 
formly from  end  to  end.  Second  growth  piles 
shall  not  be  used.  All  piles  shall  be  driven 
true  and  plumb  at  the  points  indicated.  Thev 
must  be  driven  until  they  will  not  penetrate 
more  than  2  ins.  under  a  15-ft.  fall  of  3,500-lb. 
hammer,  and  under  no  condition  shall  a  pile 
have  less  than  4-ft.  penetration.  They  shall 
be  cut  off  at  the  elevations  given  by  the  City 
Engineer,  said  cut-offs  being  on  a  true  line  in 
order  to  give  the  caps  a  firm  bearing.  The 
tops  of  all  piles  shall  be  neatly  chamfered  so 


as  not  to  project  beyond  the  edge  of  the  caps. 
All  points  of  contact  between  timbers,  such 
as  tops  of  piles  and  posts  and  bearings  of  caps 
on  piles  and  all  stringers  and  caps,  shall  be 
thoroughly  coated  on  both  faces  with  hot  Car- 
bolineum  Avernarius,  hot  creosote,  or  some 
other  equally  efficient  preparation  approved  by 
the  City  Engineer.    Payment  will  be  made  for 


piling  at  the  rate  bid  per  linear  foot  of  pile 
in  completed  structure,  measurement  to  be 
made  from  point  to  cut-off,  and  shall  include 
the  furnishing,  driving  and  cutting  off  of  same 
as  above  specified.  No  payment  will  be  al- 
lowed for  that  portion  of  the  pile  above  the 
cut-off. 

CREOSOTE!)  PILING. 

Watersoaked. — The  piling  to  be  treated  must 
be  Douglas  fir,  conforming  to  the  City  of  Seat- 
tle's specifications  for  this  class  of  material, 
the  cubical  contents  of  each  stick  being  deter- 
mined to  the  satisfaction  of  the  City  Engineer 
of  Seattle. 


Each  cylinder  charge  must  be  made  up  of 
piles  which  have  been  in  water  as  nearly  as 
possible  the  same  length  of  time;  nor  must 
they  have  been  so  long  therein  as  to  cause  de- 
terioration or  damage  of  any  kind,  but  at  the 
time  of  treating  must  be  thoroughly  sound, 
free  from  sea  worm  holes  and  limnoria,  also 
from  barnacles  and  the  like. 


After  the  piles  are  placed  in  the  cylinder, 
they  must  be  immersed  in  creosote  oil_  of  a 
temperature  ranging  between  160°  and  170°  F., 
and  kept  covered  during  the  entire  boiling  pe- 
riod under  at  least  four  inches  of  oil  at  the 
shallowest  place.  The  engineer  on  duty  must 
from  time  to  time  during  the  boiling  satisfy 
himself  by  bleeding  the  cylinder,  that  such  is 
the  case. 

After  filling  the  cylinder  with  oil,  steam 
must  then  be  regulated  through  the  heating 
coils. so  that  the  temperature  within  the  cylin- 
der is  kept  gradually  rising  as  fast  as  the  con- 
densation will  permit  until  220°  F.  is  reached; 
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after  which  the  steam  pressure  must  only  be 
such  as  to  maintain  a  regular  and  constant 
temperature  within  the  cylinder  with  220°  as 
the  minimum  and  225°  F.  the  maximum,  until 
such  time  as  the  amount  of  condensation  per 
cubic  foot  per  hour  collecting  in  the  hot  well 
of  the  condenser  shows  the  interior  of  the 
wood  to  be  thoroughly  dry,  when  the  steam 
pressure  in  the  coils  should  be  released,  and 
the  cylinder  filled  up  with  creosote  oil  from 
the  storage  or  working  tank,  of  a  temperature 
ranging  between  160°  and  170°  F.,  then  pump 
pressure  applied  until  the  gage  shows  5  lbs. 
pressure  in  the  cylinder  (this  to  insure  the 
fact  of  the  cylinder  being  actually  full),  after 
which  the  connection  between  storage  tank  and 
cylinder  should  be  closed  and  the  connection 
between  measuring  tank  and  cylinder  opened. 
Additional  pressure  must  then  be  applied  until 
the  piling  has  taken  the  proper  amount  of  oil, 
forced  in  under  such  conditions  as  will  insure 
its  complete  retention  in  the  wood  after  drip 
is  over,  and  figured  at  the  weight  of  the  dry 
oil  per  gallon  at  165°  F.,  the  cylinder  doors 
may  then  be  opened  provided  the  temperature 
within  is  reduced  below  200°  F. 

After  treatment,  the  piling  must  be  free 
from  all  heat  checks,  water  bursts,  and  other 
defects  due  to'  inferior  treatment  which  would 
impair  usefulness  or  durability  for  the  pur- 
poses intended.  Piles  when  bored  midway  be- 
tween the  ends  must  show  no  moisture  in  to 
the  center,  and  the  borings  beyond  the  oil 
penetration  must  retain  their  natural  elasticity 
and  strength.  The  penetration  of  black  oil 
midway  between  the  ends,  for  a  10-lb.  treat- 
ment should  be  at  least  three-quarters  of  an 
inch  in  piles  up  to  40  ft.  in  length;  1  to  1% 
inches  for  piles  between  40  and  70  ft.  in 
length;  1%  to  IV2  inches  for  piles  70  ft.  and 
over;  with  a  correspondingly  greater  depth  for 
an  increased  quantity  of  oil. 

Green  or  Freshly  Cut  and  Seasoned  Piling. — 
Green,  or  freshly  cut  piles  delivered  at  the 
treating  plant  on  cars,  or  any  which  have  not 
been  lying  in  the  water,  must  be  treated  in  the 
manner  prescribed  for  green  or  freshly  sawed 
material 

Thoroughly  seasoned  piles  must  be  treated  in 
the  manner  prescribed  for  thoroughly  seasoned 
sawed  material. 

No  piling  in  these  two  cases  shall  be  mixed 
together  and  treated  in  the  same  charge. 

Fir  Sazvcd  Material.— Seasoned,  and  green 
or  freshly  sawed  material  must  not  be  mixed 
together  and  treated  in  same  charge,  and  none 
should  be  treated  which  is  not  at  the  time  free 
from  rot,  and  in  proper  condition  for  use  after 
treatment  so  far  as  splits  or  breaks  are  con- 
cerned:  if  any  such  is  received  from  the  mills 
it  should  not  be  treated  unless  the  Inspector 
directs  it  to  be  done. 

Square  timber  must  not  be  treated  in  the 
same  charge  with  planking,  nor  ties  with  plank- 
ing, and  sufficient  one-inch  strips  must  be 
placed  between  each  tier,  with  from  one-half 
to  one-inch  space  left  between  each  piece,  so 
that  the  oil  can  have  free  access  to  all  surfaces. 

After  the  material  is  placed  in  the  cylinder, 
it  must  be  immersed  in  creosoted  oil  of  a  tem- 
perature ranging  between  160°  and  170°  F., 
and  kept  covered  during  the  entire  boiling  or 
heating  period  under  at  least  4  ins.  of  oil  in 
the  shallowest  place;  the  engineer  on  duty 
must  from  time  to  time  during  the  boiling, 
satisfy  himself  by  bleeding  the  cylinder  that 
such  is  the  case. 

In  the  case  of  green  or  freshly  sawed  mate- 
rial, steam  must  thereafter  be  regulated 
through  the  heating  coils  so  that  the  tempera- 
ture within  the  cylinder  is  kept  gradually  ris- 
ing a<-  fast  as  the  condensation  will  permit  tin 

til  202°  F.  is  reached,  with  215°  v.  as  the 
maximum ;  after  which  the  steam  pressure 
must  only  be  such  as  to  maintain  a  regular  and 
constant  temperature  within  the  cylinder  be- 
tween these  figures,  until  such  time  as  the 
amount  of  condensation  per  cubic  foot  per 
hour  collecting  in  the  hot  well  of  the  con- 
den  et  howl  the  interior  of  the  wood  to  be 
thoroughly  dry,  when  steam  pressure  in  the 

coil     should  he  released. 

In  the  i.-iw  of  thoroughly  seasoned  material, 
the  temperature  of  the  oil  in  the  cylinder  must 
Ik  allowed  to  rise  slowly  and  Steadily  until 
190    F,  is  reached,  with  102°  F.  as  the  maxi- 


mum ;  and  kept  between  these  figures  until 
such  (dependent  upon  the  dimensions),  as  the 
interior  of  the  wood  shall  have  become  suf- 
ficiently warmed  up  to  enable  it  to  take  the 
required  amount  of  oil,  when  the  steam  pres- 
sure in  the  coils  should  be  released. 

The  cylinder  should  then  (in  each  case)  be 
filled  up  with  creosote  oil  from  the  storage  or 
working  tank,  of  a  temperature  ranging  be- 
tween 160°  and  170°  F. ;  and  pressure  from 
the  pump  applied  until  the  gage  shows  5  lbs. 
pressure  in  the  cylinder,  to  insure  the  fact  of 
the  cylinder  being  actually  full,  after  which 
the  connection  between  storage  tank  and  cylin- 
der should  be  closed,  and  the  connection  be- 
tween measuring  tank  and  cylinder  opened. 
Additional  pressure  must  then  be  applied 
slowly  and  steadily  until  the  material  has  taken 
the  proper  amount  of  oil,  forced  in  under  such 
conditions  as  will  insure  its  complete  reten- 
tion in  the  wood  after  the  drip  is  over,  and 
figured  at  the  weight  of  the  dry  oil  per  gallon 
at  165°  F. ;  the  cylinder  doors  may  then  be 
opened,  provided  the  temperature  within  is 
below  200°  F. 

After  treatment,  the  material  must  be  free 
from  all  heat  checks,  water  bursts  and  other 
defects  due  to  inferior  treatment,  which  would 
impair  usefulness  or  durability  for  the  pur- 
poses intended.  The  penetration  of  black  oil 
midway  between  the  ends  for  a  10-lb.  treat- 
ment should  be  at  least  %  of  an  inch  deep  on 
dimension  timber,  and  on  planking  at  least  % 
inch  deep,  with  a  correspondingly  greater 
depth  for  an  increased  quantity  of  oil. 

General  Conditions. — All  material  shall  be 
treated  to  the  entire  satisfaction  of  the  inspec- 
tor of  the  City  of  Seattle,  he  being  allowed  full 
access  at  all  times  to  the  facilities  used  in  the 
treatment  while  it  is  in  progress ;  but  the  fact 
of  an  inspector  being  at  the  plant  shall  not  re- 
lieve the  Treating  Company's  officials  from  the 
responsibility  of  seeing  that  the  treatment  of 
all  material  is  properly  and  carefully  done, 
with  the  agreed  penetration  of  oil  in  each  case, 
based  on  the  contract  amount. 

Before  the  cylinder  charge  is  disposed  of, 
the  depth  and  character  of  the  penetration  must 
be  ascertained  by  boring  one  or  more  auger 
holes  after  the  wood  has  cooled,  in  as  many 
pieces  of  each  class  of  material  as  may  be 
necessary  for  the  purpose;  and  such  pieces  as 
are  not  found  to  be  fully  treated  in  accord- 
ance herewith  must  be  returned  to  the  cylinder 
with  a  subsequent  charge  for  further  treat- 
ment without  extra  cost  therefor;  should  more 
than  10  per  cent  of  the  total  number  of  pieces 
treated  be  found  defective,  the  entire  charge 
must  be  so  returned.  No  material  must  be  re- 
moved from  the  treating  yard  until  all  auger 
holes  are  tightly  plugged  with  creosoted  plugs. 

The  intent  of  these  specifications  is  that  the 
wood,  when  it  comes  out  of  the  cylinder  and 
after  all  drip  is  over,  shall  contain  the  full 
weight  of  oil  to  the  cubic  foot,  forced  in  at 
such  pressure  and  under  such  conditions,  as 
to  enable  the  wood  cells,  and  fibre  to  retain  it 
permanently ;  but  as  there  is  more  or  less  re- 
bound of  oil  out  of  the  wood  after  pressure  is 
released,  a  checking  up  of  the  oil  on  hand 
against  the  total  contract  absorption  of  the 
various  charges  shall  be  made  each  twenty- 
four  hours,  timber  and  piling  being  kept  sep- 
arately; and  if  any  difference  is  found  to  exist, 
a  co-efficient  shall  be  established  and  used  until 
the  next  checking  shows  the  necesity  for  a 
different  one : 

The  pressure  gages  and  thermometers  must 
be  compared  and  tested  at  frequent  intervals 
with  standard  test  appliances  kept  on  hand  for 
that  purpose,  and  all  differences  corrected. 

Competent  and  experienced  engineers  shall 
he  in  charge  of  the  treatment  night  and  day, 
and  required  to  make  frequent  examinations 
of  the  temperature  during  the  boiling,  especial- 
ly when  a  maximum  heat  is  being  applied;  the 
thermometers  being  located  so  that  they  will 
Correctly  reflect  heat  conditions  within  the 
cylinders,  and  at  the  same  time  be  convenient 
to  yv\  out.  I"  handling  material  after  treat 
incut,  sharp  dog  or  caul  hooks  must  not  he 
used  in  any  way  whereby  the  full  protection 
of  the  treatment  is  likely  |o  be  lessened; 
where  it  may  h<  necessary,  as  in  the  case  of 
piling,  they  must  be  used  within  the  spaces 
Hvn>  feet  from  the  large  end  and  six  feet  from 


the  point.  Any  material  broken  or  otherwise 
damaged  in  treatment  or  by  careless  handling, 
while  in  the  Treating  Company's  care  until  de- 
livered to  its  destination  as  per  contract,  will 
be  rejected  and  the  Treating  Company  must 
submit  new  pieces  therefor. 

The  oil  must  be  pure  dead  oil  of  coal  tar 
without  adulteration,  with  a  specific  gravity 
of  1.04  to  1.10  at  a  temperature  of  60°  F.; 
it  must  be  perfectly  liquid  at  100°  F. ;  and 
remain  so  on  cooling  down  to  90°  F.  The 
distillation  must  be  conducted  under  the  Von 
Schrenk  or  American  method  as  published  in 
Bulletin  No.  65  of  the  American  Railway 
Engineering  and  Maintenance  of  Way  Asso- 
ciation, and  of  the  dry  oil,  the  boiling  points 
shall  be:  Up  to  210°  C.  not  more  than  5 
per  cent,  and  between  210°  C.  and  235°  C.  not 
more  than  30  per  cent  shall  distill  over,  while 
at  355°  C.  at  least  90  per  cent  shall  distill  over. 
As  a  different  method  of  distillation  is  used 
abroad,  sufficient  allowance  must  be  made  in 
these  percentages,  in  case  the  oil  is  imported, 
so  as  to  bring  it  within  the  specified  limits 
when  analyzed  by  the  above  method. 

Before  the  first  treatment  begins,  the  Treat- 
ing Company  must  furnish  a  gallon  sample 
of  the  oil  proposed  to  be  used  hereunder, 
same  to  be  sent  to  the  City  Chemist  for  anal- 
ysis;  and  in  case  a  different  oil  is  thereafter 
used,  a  new  sample  must  be  sent  as  above  for 
further  examination. 

SUPERSTRUCTURE. 

Where  posts  are  to  be  used  instead  of  piling 
they  shall  be  of  the  dimensions  and  construc- 
tion as  shown  on  the  plans.    Caps  shall  be 
placed  upon  piles  in  such  manner  as  to  give  ' 
a  true  line  to  the  ends  thereof.    They  shall  ! 
be  drift-bolted  to  each  pile  with  drift  bolts 
%  in.  x  22  ins.,  driven  one  to  each  cap  at  1 
each  pile.    They  shall  be  countersunk  at  least  1 
1  in.  and  the  hole  filled  with  hot  pitch  or  as-  ; 
phalt. 

Stringers  shall  be   furnished  and  laid  on  , 
bents,  erected  as  hereinafter  specified,  and  of 
size  and  spaced  as  shown  on  plans.  Each 
stringer  shall  not  be  less  than  32  ft.  in  length, 
and  shall  be  laid  upon  caps  so  as  to  make  | 
lap  joints  alternating  upon  succeeding  caps,  \ 
except  the  outer  stringers,  which  shall  have  , 
butt  joints.    All  stringers  shall  be  toe-nailed 
to  the  caps  with  40-penny  wire  nails,  two  to  ' 
each  cap. 

The  planking  shall  be  sized  on  one  side  and 
laid  close.  Each  plank  shall  be  nailed  to  the 
stringers  with  9-in.  wire  nails,  arranged  two 
nails  in  the  stringer  at  the  end  of  each  plank 
and  one  nail  at  each  intervening  stringer,  stag- 
gered. 

Payment  will  be  made  for  lumber  in  the 
completed  structure  only  and  shall  include  all 

nails,  spikes  and  drift-bolts. 

RAILING. 

The  lumber  used  for  railings  shall  be  sized 
four  sides  and  shall,  when  in  position,  be 
painted  with  two  coats  of  mineral  paint  mixed 
with  linseed  oil  (and  unless  such  railings  are 
specially  classified  on  the  bid  blanks  for  this 
improvement  as  furnished  by  the  City  Engi- 
neer, such  railings  shall  be  paid  for  at  the 
rate  of  10  cts.  per  linear  foot)  and  in  all 
cases  the  price  paid  per  linear  foot  of  rail- 
ings shall  include  all  material  and  labor,  such 
as  lumber,  nails,  spikes,  excavating  for  posts, 
cutting,  fitting  and  painting;  all  work  to  be 
done  as  directed  and  to  the  satisfaction  of  the 
City  Engineer. 

Erecting   Chimneys   on   Caissons. — Two  i 

chimneys  are  to  be  constructed  for  the 
power  house  of  the  state  capital  at  Albany, 
X.  V..  upon  foundations  that  will  surely 
hold  them  in  perfectly  vertical  position. 
The  chimneys,  which  will  be  built  of  brick, 
are  to  be  200  ft.  in  height,  15  ft.  6  ins.  base 
diameter  and  0  ft.  2  ins.  top  diameter.  These 
tall  and  heavy  structures  will  rest  on  cylin- 
drical caissons.  These  will  be  8  ft.  in  diam- 
eter and  carried  to  bedrock,  a  depth  of  r>5 
ft.  The  Foundation  Company  of  New 
York  City  has  the  contract  for  the  cais-  ! 
sons,  which  will  be  constructed  under  the 
supervision  of  F.  B,  Ware,  state  architect,  '• 
and  T.  K.  Thompson,  engineer. 
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Methods  of  Clearing  and  Grubbing  and 
Suggestions  as  to  Estimating 
Costs. 

Any  one  who  has  not  seen  the  trees  of 
western  Washington  and  Oregon  may  find  it 
difficult  to  believe  that  clearing  and  grubbing 
has  often  cost  more  than  $.500  an  acre  in  that 
section  of  the  country.  Yet  on  a  recently 
built  electric  railway  along  Puget  Sound  the 
cutting  of  trees  and  yarding  the  logs  on  the 
right  of  way  ready  for  loading  cost  $280  per 
acre,  and  the  subsequent  pulling  of  stumps, 
stacking  and  burning  of  all  refuse  on  the  right 
of  way  cost  $300  per  acre,  making  a  total  of 
$580  per  acre  for  logging,  clearing  and  grub- 
bing. In  the  eastern  states  a  cost  of  about 
one-tenth  as  great  as  this  is  probably  about 
the  average  cost  of  clearing  and  grubbing. 

When  such  a  wide  range  of  unit  costs  exists 
in  any  kind  of  work,  it  is  customary  to  say 
that  all  printed  data  are  valueless,  and  that 
nothing  but  personal  experience  can  be  relied 
upon  as  a  guide  in  estimating.  We  concede 
that  probably  no  kind  of  engineering  work  is 
at  present  more  difficult  to  estimate  than  is 
the  item  of  "clearing  and  grubbing,"  but  we 
conceive  that  this  condition  exists  not  so  much 
because  of  the  inherent  difficulties  as  because 
of  general  ignorance.  To  begin  with,  compar- 
atively little  has  ever  been  written  on  the  sub- 
ject of  clearing  and  grubbing,  largely  because 
engineers-  have  not  regarded  it  as  being  an  en- 
gineering problem.  The  fact  is,  however,  that 
no  greater  engineering  problem  confronts  the 
engineers  of  the  Pacific  Northwest  than  the 
problem  of  economically  clearing  and  grub- 
bing the  logged  off  lands  of  that  region.  As 
will  be  seen  from  the  article  published  else- 
where in  this  issue,  Mr.  Harry  Thomson 
states  that  there  are  2,352,000  acres  of  logged- 
off  land  in  Washington,  and  5,034,000  acres  of 
standing  merchantable  timber.  Probably  not 
less  than  1,000,000  acres  of  the  present  logged- 
off  land  would  be  in  cultivation  today  were  it 
possible  to  clear  and  grub  it  cheaply.  Data 
given  by  Mr.  Thomson  indicate  that  this  clear- 
ing and  grubbing  might  average  a  cost  of  $150 
an  acre,  with  present  methods.  But  even  as 
low  a  cost  as  $100  an  acre  would  mean  the 
expenditure  of  $100,000,000  to  reclaim  40  per 
cent  of  the  present  logged-off  lands  in  Wash- 
ington. When  one  realizes  that  every  dollar 
that  can  be  eliminated  from  the  cost  per  acre 
of  this  work  means  a  million  dollars  saved  to 
the  community,  the  importance  of  this  prob- 
lem in  engineering  economics  begins  to  loom 
large;  and  when  it  is  appreciated  that  adequate 


engineering  investigation  and  supervision  may 
reduce  the  cost  by  $50  an  acre,  the  clearing 
and  grubbing  problem  takes  on  the  dignity  of 
the  greatest  of  reclamation  projects.  Accord- 
ingly we  have  decided  to  print  a  series  of  arti- 
cles that  shall  embody  all  the  essential  parts 
of  every  federal  or  state  bulletin  that  has  been 
issued  on  the  subject  of  clearing  and  grub- 
bing, beginning  in  this  issue  with  Mr.  Harry 
Thompson's  contribution  to  the  literature  of 
the  subject. 

Mr.  Thompson  gives  a  table  showing  the 
number  of  sticks  of  powder  required  to  blast 
out  stumps  of  different  diameters.  We  wish 
to  call  attention  to  the  fact  that  the  amount 
of  explosive  varies  almost  exactly  as  the 
square  of  the  diameter  of  the  stump.  This  is 
an  exceedingly  important  fact,  for  it  serves 
to  indicate  how  it  may  become  possible  to 
estimate  with  considerable  accuracy  the  cost 
of  grubbing  under  any  given  conditions.  If 
we  pause  a  moment  to  consider  the  matter,  we 
see  that  the  resistance  offered  by  a  stump 
must  vary  as  some  higher  power  of  its  diam- 
eter, and  probably  about  as  the  square  there- 
of ;  for  the  cross-sectional  area  of  the  wood 
in  the  tree  itself  varies  as  the  square  of  the 
diameter,  and  the  area  covered  by  the  roots 
probably  varies  in  similar  ratio.  To  saw  down 
a  tree  2  ft.  in  diameter  requires  about  4  times 
the  labor  required  on  a  tree  1  ft.  in  diameter. 
To  fell  a  3-ft.  tree  requires  fl  times  the  labor 
required  on  a  1-ft.  tree.  Similarly,  the  amount 
of  explosive  needed  to  blow  out  the  stump  will 
probably  increase  as  the  square  of  the  diameter 
increases.  But  it  does  not  necessarily  follow, 
of  course,  that  the  labor  of  pulling  stumps  will 
increase  in  the  same  ratio,  for,  by  the  use  of  a 
powerful  stump  pulling  device  operated  by  an 
engine,  it  may  take  but  little  more  labor  to 
pull  a  2-ft.  stump  than  it  takes  to  pull  one  of 
half  that  diameter. 

In  all  likelihood,  the  strain  that  a  stump 
puller  should  develop  should  be  proportionate 
to  the  square  of  the  diameter  of  the  stump. 

It  is  clear  that  no  accurate  estimate  of  the 
acre  cost  of  removing  stumps  can  be  made 
until  at  least  two  elements  are  known:  (I) 
The  number  of  stumps  per  acre,  and  (2)  the 
weighted  diameter  of  the  stumps.  By  "weight- 
ed diameter"  we  do  not  mean  the  average  di- 
ameter, but  the  weighted  average  for  cost  es- 
timating purposes.  To  illustrate,  suppose  there 
are  30  stumps  per  acre.  20  of  which  measure 
12  ins.  in  diameter  at  the  cut-off  (all  diame- 
ters should  be  given  at  the  cut-off  and  not  at 
the  ground  level),  and  10  of  30-in.  diameter. 
Then  the  average  diameter  would  be  calculated 
thus : 


Total  Diam. 

20  at  12  ins  =  240  ins. 

10  at  30  ins   =  300  ins. 

30  at  18  ins  =  540  ins. 

If  we  assume  that  the  cost  of  blasting 
stumps  varies  as  the  square  of  the  diameter, 
the  weighted  diameter  for  cost  estimating  pur- 
poses is  calculated  thus  : 

Total  Squared 


Diam. 

20  at  (12  ins.  X  12  ins.)  =  2,880 
10  at  (30  ins.  X  30  ins.)  =  9,000 


30  at  neatly  (20  ins.  X  20  ins.)  =  11,880 


This  gives  nearly  20  ins.  as  the  weighted 
diameter  for  cost  estimating  purposes. 

Having  estimated  the  number  of  stumps  per 
acre  and  their  weighted  diameter,  it  is  possi- 
ble to  approximate  the  cost  of  blasting  them 
out.  To  this  must  be  added  the  cost  of  piling 
and  burning  them,  which,  it  is  altogether  prob- 
able, can  be  reduced  to  a  unit  cost  per  stump 
of  given  size  that  will  make  accurate  esti- 
mating possible.  Fallen  logs  may  be  estimated 
in  cords  of  wood  per  acre,  and  the  cost  of 
piling  and  burning  them  may  then  become  a 
matter  of  quite  accurate  forecast. 

In  estimating  clearing  and  grubbing,  as  in 
estimating  any  other  costs,  the  primary  object 
should  be  to  measure  the  work  in  units  that 
are  true  functions  of  the  cost.  By  itself  the 
acre  of  clearing  and  grubbing  is  not  a  satis- 
factory unit  for  measuring  costs.  The  thou- 
sand feet  board  measure  is  a  suitable  unit  in 
which  to  express  the  cost  of  felling  trees,  mak- 
ing them  into  logs  and  loading  onto  cars, 
wagons,  etc.  The  stump  of  a  given  size  is  the 
proper  unit  in  which  to  express  the  cost  of 
grubbing  stumps.  The  cord  or  cubic  foot  of 
wood  may  be  a  suitable  unit  in  which  to  ex- 
press the  cost  of  piling  and  burning.  Other 
units  may  be  desirable.  It  is  clear  that  exist- 
ing cost  data  on  clearing  and  grubbing  are  de- 
fective, for  the  most  part,  because  they  are 
not  recorded  in  proper  units. 

In  Mr.  Thompson's  article  and  in  the  others 
to  follow,  on  clearing  and  grubbing,  the  unit 
costs  are  of  minor  value,  but  the  methods  are 
worthy  of  careful  study,  some  of  them  being 
entirely  new.  It  will  be  noted  that  experi- 
menters in  Washington  seem  to  have  aban- 
doned the  use  of  stump  pullers,  which  we  are 
inclined  to  believe  is  a  serious  mistake.  While 
Washington  trees  often  grow  to  enormous 
size,  and  while  the  roots  of  a  tree  overthrown 
by  the  wind  occasionally  show  a  spread  of  20 
ft.,  it  is  not  unlikely  that  all  except  a  few  of 
the  very  largest  can  be  pulled  economically 
by  a  properly  designed  stump    puller.  On 
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page  1047  of  the  second  edition  of  Gillette's  tainable.  Such  a  puller  will  readily  take  out  to  pull  nearly  all  the  largest  stumps  of  west- 
''Handbook  of  Cost  Data"  is  shown  a  stump  the  stump  of  a  3-ft.  oak  tree,  so  it  would  prob-  ern  Washington.  A  few  stumps — the  very 
puller  with  which  a  pull  of  100,000  lbs.  is  at-     ably  take  one  of  only  about  double  its  capacity     largest — would  probably  require  blasting. 


CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Method  of  Constructing  the  Subaque- 
ous Section  for  the  Michigan  Cen- 
tral Railway  Tunnels  Under 
Detroit  River  With  Costs.* 

The-  Detroit  River  Tunnel  built  for  the 
Michigan  Central  R.  R.  is  a  twin  tube  struc- 
ture comprising  a  subaqueous  section  2,668  ft. 
long,  a  westerly  approach  tunnel  3,669  ft. 
long,   including   1,510.5   ft.   of   open  cut  ap- 


placed  at  each  stiffener  angle,  radiating  from 
a  cast-steel  ring  at  the  center  of  the  tube  to 
the  angle.  These  rods  were  bolted  to  the 
angle  at  points  corresponding  to  the  hour 
marks  of  a  clock,  passed  through  correspond- 
ing holes  in  the  ring,  and  were  made  rigid  by 
turning  up  a  nut  on  each  rod  inside  the  ring. 

For  convenience  in  depositing  the  exterior 
concrete,  the  tubes  were  fitted  at  intervals  of 
12  ft.  with  steel  diaphragms,  %-in.  thick,  to 
the   upright   edges   of   which    was  attached 


Fig.  1 — Section  of  Subaqueous  Portion  of  the  Detroit  River  Tunnels. 


proach.  and  an  easterly  approach  tunnel  6,- 
449.2  ft.  long,  including  2,900  ft.  of  open  cut. 
As  the  land  and  river  units  comprising  the 
whole  tunnel  present  different  features  each 
will  be  described  in  a  separate  article  of  which 
this  is  the  first.  The  description  will  be 
confined  also  to  constructive  methods  alone. 

Design—  The  plan,  as  adopted,  consisted  in 
dredging  a  trench  of  the  required  depth  and 
width :  sinking  to  correct  position  in  the 
trench  steel  tubes  in  pairs,  constructed  so  as 
to  be  water-tight;  and  surrounding  the  tubes 
with  concrete,  in  plastic  form,  deposited  in 
the  water. 

The  surrounding,  or  exterior,  concrete  thus 
deposited,  formed  an  artificial  rock  through 
which  two  water-proofed  openings  had  been 
provided,  and  the  inner  lining,  or  tunnel  prop- 
er, was  built  in  normal  atmosphere.  The 
tubes,  which  were  fitted  at  regular  intervals 
with  heavy  wooden  bulkheads  and  designed 
to  stand  the  full  hydrostatic  pressure,  were 
unwatered  later,  and  lined  with  reinforced 
concrete,  20  ins.  thick.  After  the  exterior 
concrete  has  been  placed  and  before  the 
tubes  were  unwatered,  the  remaining  section 
of  the  trench  on  either  side  of  the  tunnel  was 
back-filled  with  gravel  and  clay  to  the  full 
height  of  the  exterior  concrete  deposit. 

The  tubes  are  23  ft.  4  ins.  in  diameter,  built 
of  %-in.  steel  plates,  riveted  together  and 
hip  caulked.  They  were  sunk  in  pairs,  2(5 
ft.  from  center  to  center,  each  for  a  single 
track,  and  in  sections  262  ft.  (5  ins.  long,  With 
two  exceptions,  one  section,  containing  the 
drainage  sumps,  being  2.'!8  ft.  6  ins.  and  the 
closing  cction,  connecting  with  the  Windsor 
approach  tunnel,  64  ft.  6  ins.  The  tubes  were 
reinforced  with  4x4-in.  circumferential  Stiffen 
er  angles  riveted  to  the  inside  of  the  plate  at 

interval!  of  12  ft    To  strengthen  the  tubes 

further  during  launching,  sinking,  and  con- 
crettng,  twelve  steel  rods,  %-in.  square,  were 

•Reinniiuiefl  from  "Tin-  l>elrnlt  River  Tun- 
nel" l>v  W  S.  KlntM.ii,  I'roe,  Am.  Hoe.  C.  K., 
Vol.  xxxvll,  p.  8!)7. 


heavy  wooden  sheathing.  A  cross-section  of 
the  subaqueous  tunnel  is  shown  by  Fig.  1. 
The  sheathing  served  to  retain  the  freshly 
deposited  concrete  within  defined  limits,  and, 


monolithic  structure  throughout.  The  sheath- 
ing consists  of  planking,  6  ins.  thick  at  the 
bottom  of  the  diaphragm,  diminishing  to  3 
ins.  at  the  top.  It  will  be  noted  that  the  mini- 
mum thickness  of  the  concrete  outside  the 
tubes  is  3  ft.  An  18-in.  layer  of  gravel  is 
shown  below  the  bottom  of  the  diaphragm,' 
but  for  this  was  substituted  a  1 :4 :8  mixture 
of  concrete.  The  bottoms  of  the  diaphrgams 
are  straight,  thus  giving  the  structure  a  level 
bearing  on  the  foundation  before  the  concrete 
was  carried  above  the  bottom  of  the  dia- 
phragms. The  diaphragms  on  four  sections 
of  tubes  are  wider  at  the  bottom  than  on  the 
other  sections,  thus  providing  a  greater  bear- 
ing area,  which  was  deemed  advisable  owing 
to  the  fact  that  the  clay  was  slightly  softer 
than  that  underlying  the  preceding  and  sub- 
sequent sections. 

The  entire  tunnel  was  built  through  blue 
clay.  Under  the  river  the  clay  overlies  lime- 
stone, which  is  about  90  ft.  below  the  mean 
elevation  of  the  water  surface.  The  depth 
of  trench  varied  from  60  to  80  ft.  be- 
low the  mean  surface,  and  the  average 
depth  of  the  river  bed  along  the  line  of 
the  tunnel  is  36  ft.,  the  minimum  being  18 
and  the  maximum  48  ft.  For  a  distance  of 
several  hundred  feet  near  the  middle  of  the 
river,  the  top  of  the  tunnel  is  from  3  to  7  ft. 
above  the  bed  of  the  river.  Where  the  depth 
of  the  main  river  channel  was  originally  40  ft. 
deep  or  more,  both  the  United  States  and 
Canadian  Governments  required  that  a  depth 
of  40  ft.  be  maintained.  The  tunnel  was  built, 
leaving  a  depth  of  approximately  41  ft.  in 
the  main  channel.  Under  the  remainder  of 
the  river,  the  top  of  the  tunnel  is  below  the 
orieinal  bed  of  the  river. 

Work  on  this  section  of  the  tunnel  was  car- 
ried on  at  the  same  time  as  that  on  the  ap-| 
proaches.     The   operations    were  conducted 
continuously  from  the  point    of  connection 


PLAN 


SECTION  AT   A  .1 


Fig.  2 — Steel  Grillage  Supporting  Ends  of  Steel   lubes  at  Connections. 


with  the  diaphragms,  formed  pockets,  each  of 
which  could  be  filled  from  top  to  bottom,  in- 
dependently of  the  adjoining  pockets,  in  from 
ii  i"  y.  Imms,  thus  providing  for  practically  a 


with  the  Detroit  approach  to  a  conneetit 
with  the  Windsor  approach. 

Excavation. — The  greater  part  of  the  e: 
cavation    for   tin-   trench   was   made  with 
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clam-shell  bucket,  having  a  capacity  of  3  cu. 
yds.  The  bucket  was  swung  by  a  steel  cable 
from  a  60-ft.  steel  boom,  and  was  operated 
by  a  double-drum  hoisting  engine.  The  plant 
was  installed  on  a  large  scow  equipped  with 
two  24x24-in.  steel  spuds,  86  ft.  long,  placed 
aft  for  anchoring.  This  dredge  removed  an 
average  of  600  cu.  yds.  of  clay  per  day  of 
10  hours ;  the  maximum  quantity  taken  out 
in  one  day  was  1,400  cu.  yds.  and  the  maxi- 
mum for  one  month  was  25,000  cu.  yds.  place 
measurement. 

It  was  thought  at  first  that  the  work  might 
be  done  by  a  dipper  dredge  with  a  specially 


Fig.   3 — Reinforced    Concrete   Anchors  .or 
Steel  Tube  Sections. 


designed  boom.  This  was  tried,  but  without 
success.  An  ordinary  dipper  dredge  was  pro- 
vided with  an  80-ft.  steel  boom  and  especially 
large  engines.  About  two-thirds  of  the  first 
three  sections  of  trench  were  excavated  with 
this  dredge,  but  to  a  depth  of  only  45  ft. 
At  greater  depths  the  strain  on  the  anchoring 
spuds  was  excessive,  causing  very  expensive 
breakages.  After  several  months'  work  the 
dipper  dredge  was  replaced  by  the  clam- 
shell, which  operated  successfully  throughout 
the  remainder  of  the  work.  This  dredge 
would  undoubtedly  work  equally  well  in  100 
ft.  of  water. 

The  clay  from  the  trench  was  used  as  back- 
filling along  the  line  of  the  tunnel  outside  the 
sheathing,  after  two  sections  of  tubes  had 
been  placed  and  concreted.  Prior  to  the  sink- 
ing of  the  first  two  sections  of  tubes,  all  ex- 
cavated material  was  towed  in  scows  a  dis- 
tance of  6  miles  down  the  river  from  the 
tunnel,  and  dumped  at  a  point  inshore  from 
the  harbor  line.  It  might  be  interesting  to 
note  that  great  care  had  to  be  exercised  not 
to  waste  any  clay  taken  from  Canadian  waters 
across  the  boundary  line  into  the  United 
States  waters,  unless  for  use  as  back-filling 
along  the  line  of  the  tunnel.  A  violation  of 
this  restriction  would  undoubtedly  have  re- 
sulted in  an  imposed  customs  duty. 

Sinking  the  Tubes. — In  advance  of  the  sink- 
ing of  a  section  of  tubes,  and  before  placing 
the  grillage  for  the  temporary  end  support, 
it  was  necessary  to  determine  the  condition 
of  the  trench  as  to  depth  and  width.  This 
was  accomplished  with  a  24-in.  I-beam,  48  ft. 
long,  suspended  by  cables  under  a  derrick 
scow,  and  dragged  along  the  bottom  of  the 
trench.  The  line  of  the  sweep  was  regulated 
by  noting  the  position  of  the  suspending 
cables  with  relation  to  ranges  on  shore.  An 
encroachment  of  any  consequence  would  re- 
tard the  sweep  and  was  readily  detected.  As 
a  further  verification  of  the  record,  two  divers 
followed  the  sweep  and  reported  general  con- 
ditions, such  as  depth  of  trench  below  the 
sweep  and  nearness  of  the  slopes  of  the  cut 
to  the  ends  of  the  sweep.  This  latter  in- 
formation was  interesting,  but  not  absolutely 
necessary  for  the  determination  of  clearances 
in  the  trench. 

At  intervals,  marking  the  joints  between 
the  different  sections  of  tubes,  a  steel  grillage 
of  I-beams  was  placed  at  the  required  level, 
under  which  concrete  was  deposited  until  the 


beams  were  engaged  by  the  concrete.  These 
grillages  formed  temporary  supports  for  the 
ends  of  the  sections,  until  the  foundation  con- 
crete could  be  deposited.  A  plan  of  the  grill- 
age is  shown  by  Fig.  2.  Each  grillage  was 
placed  by  suspending  it  on  steel  cables, 
handled  by  derricks  on  the  large  scow  which 
formed  part  of  the  floating  equipment.  At 
each  of  the  four  corners  of  the  grillage  was 
attached  a  lOxlO-in.  timber  leg,  or  spud,  about 
10  ft.  long,  which  was  driven  into  the  clay  by 
an  ordinary  pile-driver  drop-hammer,  swung 
from  one  of  the  derricks,  until  the  grillage 
was  brought  to  grade.  The  grade  was  deter- 
mined with  a  steel  mast,  80  ft.  long,  which 
was  used  as  a  level  rod,  the  leveling  instru- 
ment being  stationed  on  shore.  The  mast 
was  handled  by  a  derrick,  and  the  lower  end 
was  placed  on  the  corners  of  the  grillage  by 
a  diver. 

For  sinking,  the  ends  of  the  tubes  were 
fitted  with  water-tight  bulkheads.  Each  of 
these  bulkheads  was  equipped  with  a  14-in. 
gate-valve,  which  could  be  opened  from  the 
outside.  Each  valve  was  just  below  the  wa- 
ter-line when  the  section  of  tubes  was  float- 
ing empty.  The  sections  were  sunk  by  open- 
ing these  valves  and  permitting  the  tubes  to 
fill  with  water.  The  bulkheads  were  fitted  at 
the  top  with  a  2-in.  air-escape  valve,  to  which 
was  connected  a  2-in.  hose  of  sufficient 
length  to  permit  the  loose  end  to  extend  above 
the  surface  of  the  water  when  the  section 
of  tubes  was  in  its  final  position.  To  the  end 
of  the  hose  above  water  was  attached  a  2-in. 
valve  for  controlling  the  escape  of  air.  The 
tubes  were  equipped  on  the  inside  with  two 
semi-bulkheads,  placed  48  ft.  from  the  end 
bulkheads.  These  semi-bulkheads  had  a 
maximum  depth  of  7  ft.,  and  when  engaged 
by  the  water  inside  the  tubes  served  to  form, 
in  connection  with  the  end  bulkheads,  an  air- 
chamber  regulating  the  sinking  of  the  section 
as  a  whole  on  even  keel.  In  this  manner  the 
section  was  held  in  check  and  controlled  in 
sinking  until  completely  submerged.  This 
control  was  established  by  valve-regulated  air- 
escape  pipes  through  the  end  bulkheads. 
When  filling  with  water,  the  air  in  the  tubes 
was  permitted  to  escape  through  two  4-in. 
pipes,  one  back  of  each  semi-bulkhead  toward 
the  middle  of  the  tubes.  These  air-escape 
pipes  were  capped  by  divers  after  the  tubes 
were  in  position  in  the  bottom  of  the  trench. 
The  time  required  for  submerging  a  section 
of  tubes  was  approximately  2  hours. 

Four  air  cylinders,  or  buoys,  were  used  for 
floating  the  tubes  to  correct  position,  two 
being  placed  over  each  tube  and  connected  to 
the   diaphragms.     These   cylinders   were  of 


■/4-in.  steel,  and  were  10  ft.  2  ins.  in  diameter 
and  60  ft.  long.  Each  cylinder  was  divided 
into  three  compartments ;  the  length  of  the 
middle  compartment  was  13  ft.,  and  that  of 
the  end  ones  was  23  ft.  6  ins.  Each  compart- 
ment was  fitted  at  the  top  with  a  valve  for 
admitting  water,  also  with  an  air-escape 
valve.  The  middle  compartment  was  also 
equipped  with  a  valve  at  the  bottom,  which 
was  controlled  from  the  top  of  the  cylinder 


and  used  for  the  rapid  admission  of  water, 
this  compartment  only  being  used  in  regulat- 
ing the  sinking  of  the  tubes.  The  air  cylin- 
ders were  proportioned  so  that,  with  the 
end  compartments  empty,  the  tubes  filled  with 
water  and  were  completely  submerged,  the 
entire  section  being  held  in  suspension  with 
about  IV2  ft.  of  the  top  of  each  of  the  cylin- 
ders visible  above  the  surface  of  the  water. 
The  middle  compartment  was  then  permitted 
to  fill  with  water,  and  the  whole  mass  was 
lowered  to  its  final  position  in  the  bottom  of 
the  trench.  Further  and  more  refined  control 
of  the  section  was  obtained  with  two  5-ton 
counterweights,  built  of  I-beams  and  handled 
by  derricks  mounted  on  a  scow  alongside. 
One  counterweight  was  permitted  to  rest  on 
top  of  each  pair  of  air  cylinders,  and  with 
sufficient  water  in  the  center  compartment  to 
overcome  buoyancy,  the  additional  load  thus 
imposed  produced  a  downward  movement, 
which  could  be  arrested  at  will.  The  cylin- 
ders were  placed  on  the  section  of  tubes,  just 
before  sinking,  with  a  large  A-frame  on  one 
of  the  scows,  which  was-  built  as  part  of  the 
plant  to  be  used  in  connection  with  the  sink- 
ing of  the  tubes.  After  a  section  of  the  tubes 
was  in  proper  position  in  the  bottom  of  the 
trench  and  sufficiently  anchored  by  concrete, 
the  air  cylinders  were  detached  by  a  diver, 
brought  to  the  surface,  and  held  in  readiness 
for  use  on  the  next  section.  One  set  of  cylin- 
ders was  used  for  all  the  sections. 

The  total  weight  of  the  material  in  a  section 
of  tubes  262  ft.  6  ins.  long,  with  four  air  cyl- 
inders, was  900  tons,  the  metal  weighing  550 
tons,  the  wooden  sheathing  and  bulkheads  240 
tons,  and  the  air  cylinders  110  tons.  The 
weight  of  the  mass  in  water,  when  entirely 
submerged  was  approximately  516  tons. 

For  holding  the  tubes  in  position  against 
the  current  during  sinking,  two  concrete  an- 
chors, weighing  in  water  22  tons  each,  were 
buried  in  the  bottom  of  the  river  700  ft.  up 
stream  from  the  line  of  the  tunnel  and  op- 
posite the  ends  of  the  section  which  was  be- 
ing lowered.  The  large  derrick  scow,  35  by 
120  ft,  equipped  with  large  hoisting  engines 
of  the  Lidgerwood  type,  in  addition  to  the 
two  derricks  mentioned,  was  anchored  up 
stream  from  the  permanent  location  of  the 
section  and  close  enough  for  the  derricks  to 
handle  the  counterweights  on  the  air  cylin- 
ders. On  the  up-stream  side  of  the  tunnel 
section,  attached  to  the  diaphragms,  were  four 
large  shackles,  two  at  each  end,  one  at  the 
top  and  one  at  the  bottom.  To  each  of  these 
four  shackles  was  attached  a  set  of  tackles, 
consisting  of  2-in.  manila  line,  run  through 
two  sets  of  quadruple  blocks.    One  of  the 


blocks  was  attached  to  the  shackle  and  the 
other  to  a  1%-in.  cable  leading  to  one  of  the 
anchors.  The  lines  from  the  tackles  were 
run  to  the  drums  of  the  engines  on  the 
scow,  from  which  the  whole  system  was 
controlled.  Figure  3  is  a  sketch  of  the  con- 
crete anchor. 

Operations  on  the  river  were  conduct- 
ed from  Detroit,  toward  Windsor,  so 
that    the    west    end    of    each    section  of 
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Fig.  4 — Details  of  Joints  Connecting  Sections  of  Steel  Tubes. 
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tubes  following  Section  No.  1  was  connected 
to  the  east  end  of  the  preceding  section.  The 
connection  was  made  by  a  specially  designed 
joint,  Fig.  4.  On  top  of  each  tube  at  the 
west  end  was  attached  a  pilot  pin,  so-called, 
6  ft.  long  and  6  ins.  in  diameter,  slightly 
tapered  at  the  end,  which  fitted  into  a  socket, 
6Vz  ins.  in  diameter,  on  the  east  end  of  the 
preceding  section.  The  pin  near  the  end  was 
slotted  to  receive  a  steel  wedge,  or  key.  This 
key,  when  driven  home  and  locked,  fitted 
tightly  against  the  socket  casting,  thus  hold- 
ing securely  in  position  the  west  end  of  the 


structure  which  housed  the  concrete  mixers, 
hoisting  engines,  and  dynamo  for  lighting 
purposes,  all  of  which  were  on  the  lower 
deck  or  floor  of  the  scow.  In  addition  to 
these  there  were  two  large  derricks  on  the 
lower  deck,  which,  when  concrete  was  being 
deposited,  were  used  for  transferring  gravel 
from  the  barges  to  the  scows,  gravel  having 
been  used  on  this  work  exclusively.  The 
upper  story  of  the  superstructure  contained 
three  screening  hoppers,  above  which  were 
two  bins,  each  with  a  capacity  of  75  cu.  yds. 
for   receiving   the  gravel.     The  gravel  was 
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Fig.  5 — Sketch  Showing  Method  of  Anchoring  Tubes  to  Grillage. 


section  of  tubes  which  was  being  placed.  With 
the  pilot  pins  in  place  in  the  sockets,  a  tight 
joint  was  made  between  the  connecting  sec- 
tions with  the  abutting  ends  of  the  tubes 
coinciding.  The  special  joint  provided  an  ex- 
terior annular  pocket  enclosing  the  connec- 
tion, 4  ins.  deep  and  8  ins.  long,  which  was 
made  practically  water-tight  by  an  arrange- 
ment of  rubber  gaskets.  After  the  tube  was 
unwatered,  this  pocket  was  filled  from  the 
inside  with  neat  cement  grout.  In  addition 
to  the  pilot  pins,  the  connection  was  further 
strengthened  by  bolts  on  the  outside,  which 
were  placed  by  divers.  To  make  the  joint 
in  the  manner  described,  it  was,  of  course, 
necessary  that  the  east  end  of  the  section 
being  placed  should  be  in  its  final  position. 

The  position  of  the  section  with  respect  to 
line  and  grade  was  determined  by  steel  masts, 
one  on  each  tube  at  the  east  end  and  one  on 
the  west-bound  tube  at  the  west  end.  These 
masts  consisted  of  two  channel-beams,  10  ins. 
wide  set  back  to  back,  10  ins.  apart,  and  con- 
nected with  lattice  bars.  On  each  face  was 
marked  the  center  line,  and  the  mast  was 
graduated  in  feet,  the  numbering  being  re- 
ferred to  the  center  of  the  tube.  Each  mast 
was  carefully  set  with  its  center  line  at  right 
angles  to  the  horizontal  diameter  of  the  tube 
and  on  center.  Lines  and  grades  were  given 
by  instruments  on  shore,  and  the  tubes  were 
adjusted  by  manipulating  the  holding  lines. 

The  grillage  was  usually  set  several  inches 
below  the  established  grade  of  the  bottoms 
of  the  diaphragms,  in  order  to  guard  against 
its  becoming  too  high,  and  shims  were  in- 
serted between  the  bottom  of  the  diaphragm 
and  the  beams  of  the  grillage.  This  work 
was  done  by  divers.  The  grillage  was  de- 
signed to  engage  four  diaphragms,  the  two 
end  ones  of  each  section,  but  shims  were 
placed  under  the  end  diaphragm  only.  It 
will  be  remembered  that  the  tubes  were  car- 
ried almost  in  suspension  by  the  air  cylin- 
ders until  the  section  was  anchored  by  the 
exterior  concrete  deposit.  When  a  section 
was  finally  adjusted,  it  was  anchored  tem- 
porarily to  the  grillage  by  a  turnbucklc  ar- 
rangement, Fig.  5,  which  was  placed  and 
made  secure  by  divers.  A  remarkable  fea- 
ture in  connection  with  the  adjusting  of  the 
BCCtions  to  final  position  was  the  perfect  con- 
trol which  was  obtained  at  all  times,  result- 
ing from  the  use  of  the  air  cylinders.  It  was 
possible  to  raise  or  lower  the  tubes  a  fraction 
of  an  inch  with  the  greatest  ease  and  preci- 
sion by  regulating  the  quantity  of  water  in 
the  cylinders.  The  time  consumed  in  sinking 
a  section  of  tubes,  adjusting,  bolting,  and 
making  ready  for  the  concrete,  ranged  from 
3  to  7  days. 

Exterior  Concrete. — For  depositing  con- 
crete, an  especially  large  and  wcll-enuippcd 
scow  wan  built  by  the  contractor.  It  was  86x 
l.Vi  ft.,  and  was  fitted  with  20x20-in.  timber 
«piwh   !»')    il     long.      It    caiiied    a    two  story 


drawn  from  these  bins  and  screened  into  the 
three  hoppers.  On  the  floor  of  the  second 
deck,  immediately  under  the  screening  hop- 
pers, were  three  small  hoppers  just  above 
the  mixers,  for  proportioning  the  materials. 
On  one  side  the  scow  was  provided  with 
three  leads,  each  carrying  a  tremie  pipe. 
These  pipes  were  26  ft.  4  ins.  from  center 
to  center,  and  extended  to  a  height  of  89  ft. 
above  the  surface  of  the  water.  These  leads 
also  carried  the  buckets  for  elevating  the 
concrete  to  the  upper  ends  of  the  pipes.  At 
the  top  of  each  pipe  there  was  a  hopper  for 
receiving  the  concrete,  the  connection  of  the 


placed  directly  over  one  of  the  pockets  formed 
by  the  diaphragms  where  it  was  desired  to 
work.  The  tremies  were  then  lowered  until 
the  bottom  ends  were  about  1  ft.  above  the 
bottom  of  the  trench,  with  the  middle  tremie 
in  the  center  between  the  two  tubes  and  the 
side  tremies  between  the  outside  of  the  tubes 
and  the  sheathing.  To  avoid  delay  the  tremie 
pipes  were  generally  located  in  the  pockets  by 
divers.  The  pipes  were  left  open  at  the 
bottom  and  filled  with  concrete  to  the  exclu- 
sion of  the  water.  To  accomplish  this  the 
first  two  or  three  batches  of  concrete  were 
mixed  very  dry,  and  the  first  two  batches 
seldom  failed  to  be  effective.  After  the  lower 
end  of  the  pipe  was  sealed  against  the  inflow 
of  water  by  the  initial  deposit  of  the  dry 
mixture,  the  concrete  was  mixed  wet,  as 
compared  with  the  usual  consistency  of  that 
placed  in  air,  thus  admitting  of  easy  flow 
through  the  pipe.  Under  good  working  con- 
ditions, the  rate  of  deposit  through  one  of. 
the  tremies  averaged  about  30  batches  per 
hour.  The  lower  end  of  the  pipe  was  gen- 
erally held  from  3  to  5  ft.  in  the  concrete, 
and  the  concrete  was  discharged  by  raising 
the  pipe  slightly  as  each  batch  was  dumped 
in  the  hopper  at  the  upper  end.  The  flow 
was  carefully  regulated,  so  that  the  pipe  was 
tilled  with  concrete  from  the  beginning  to 
the  end  of  a  run 

Due  to  the  absence  of  any  reliable  data 
or  records  of  experience  in  depositing  large 
quantities  of  concrete  in  water  of  such  depth 
as  was  found  on  this  work,  the  contractors 
conducted  numerous  experiments  with  the' 
tremies  in  the  open  trench  before  the  actual 
work  was  started.  Some  very  valuable  in- 
formation was  gained  through  these  experi- 
ments, resulting  in  the  continuously  success- 
ful operation  of  the  tremies.  In  the  early 
experiments  it  was  found  very  troublesome 
to  secure  a  slow  discharge  of  the  concrete. 


Fig.  6 — Sketch  Showing  Method  of  Placing    Concrete  by  Tremies. 


hopper  with  the  pipe  being  such  that  the  pipe 
was  free  to  swing  laterally.  The  hopper  car- 
ried a  cage  in  which  a  man  was  stationed  to 
direct  the  handling  of  the  pipe  when  concrete 
was  being  deposited.  The  pipes  were  12  ins. 
in  diameter,  of  spiral-riveted  wrought  iron, 
in  Hi  ft.  lengths,  with  flange  connections. 
I  he  buckets  for  elevating  the  concrete  were 
designed  in  dump  automatically  into  the  hop 
pers  at  the  tops  of  the  trcniics.  Figure  G  is  a 
sketch  of  the  scow. 

With  a  section  "f  tubes  in  place,  ready  for 
depositing  the  exterior  concrete,  the  scow  was 
llnated    i<i    position,    the    tremie    pipes  being 


At  times  the  pipe  would  be  raised  8  or  10 
ft.  for  the  purpose  of  starting  the  flow,  which 
would  usually  result  in  a  rapid  discharge  of 
the  concrete  and  the  pipe  filling  with  water. 
Ibis  action  was  found  to  be  caused  by  the 
bottom  of  the  pipe  becoming  clogged  with 
clay  when  fust  lowered  into  the  trench.  The 
wad  of  clay  was  dislodgetl  only  after  con- 
siderable jarring  of  the  pipe,  by  raising  and 
lowering  it,  and  the  charge  of  concrete  was 
usually  lost  in  the  operation.  This  difficulty 
was  the  only  one  of  importance  encountered 
in  depositing  the  concrete  with  the  tremies, 
and,  of  course,  was   readily  overcome  alter 
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the  cause  was  discovered.  It  was  found, 
however,  that  the  best  results  could  be  ob- 
tained only  by  observing  the  utmost  care  in 
the  manipulation  of  the  pipes. 

Each  side  tremie,  when  depositing  in  the 
sections  with  sloping  sides,  was  provided 
with  a  knuckle-joint  near  the  lower  end,  so 
that  the  lower  section  of  the  pipe  was  free 
to  swing  laterally  and  was  thus  directed 
under  the  tube.  This  lower  section  was  of 
sufficient  length  to  reach  the  bottom  of  the 
trench.  When  the  concrete  had  been  carried 
up  to  the  top  of  the  sloping  side,  the  lower 
section  of  pipe,  together  with  the  knuckle, 
was  removed. 

The  usual  order  of  procedure,  in  concret- 
ing under  and  around  the  tubes,  was  to  fill 
one  of  the  pockets  near  the  easterly  end  of 
a  section  as  soon  as  possible  after  the  sec- 
tion was  in  position,  thus  forming  a  positive 
anchorage  against  lateral  movement  due  to 
the  action  of  the  current  in  the  river.  After 
this  pocket  was  filled,  foundation  concrete 
was  deposited  in  the  bottom  of  the  trench 
under  the  entire  length  and  width  of  the  sec- 
tion. The  concrete  for  the  foundation,  up 
to  the  bottoms  of  the  diaphragms,  consisted 
of  1  part  cement,  4  parts  of  sand,  and  8 
parts  of  gravel.  The  concrete  above  the  bot- 
toms of  the  diaphragms  was  a  1:3:6  mixture. 
The  foundation  concrete,  deposited  as  it  was 
under  the  entire  section  directly  after  the 
tubes  were  placed,  sealed  the  bottom  of  the 
section  against  an  inflow  of  clay  from  pos- 
sible slides  along  the  slopes  of  the  cut  and 
from  any  other  foreign  matter  which  might 
be  carried  into  the  trench.  It  also  gave  a 
bearing  to  the  tubes  over  their  entire  length. 

After  the  foundation  concrete  had  been  de- 
posited, a  pocket  near  the  middle  of  the  sec- 
tion was  filled,  thus  securing  an  intermediate 
bearing.  It  will  be  remembered  that  the  air 
cylinders  were  not  removed  until  the  tubes 
had  been  anchored  and  given  a  bearing  as 
described.  After  the  removal  of  the  cylin- 
ders, the  remaining  pockets  in  the  section 
were  filled,  the  work  being  carried  on  con- 
tinuously, as  nearly  as  possible,  from  end  to 
end  of  the  section.  Concreting  operations  in 
any  one  pocket  were  carried  on  continuously, 
or  as  nearly  so  as  possible,  from  bottom  to 
top,  thus  forming  a  monolithic  block  the  size 
of  the  pocket.  It  will  be  noted  that  the  plans 
show  the  concrete  6  ins.  above  the  top  of  the 
diaphragm,  or  4  ft.  6  ins.  above  the  top  of 
the  tube.  No  attempt  was  made  to  finish  off 
the  top  of  the  concrete ;  it  was  not  disturbed 
when  once  deposited.  The  placing  of  the 
concrete  was  inspected  by  a  diver,  whose  duty 
it  was  to  see  that  it  was  carried  to  at  least 
6  ins.  above  the  top  of  the  diaphragm  at  all 
points.  The  elevation  of  the  concrete  was 
afterward  verified  by  soundings.  The  depth 
of  the  foundation  concrete  under  the  entire 
tunnel  varies  from  1  to  6  ft.,  according  to 
the  depth  of  trench  left  by  the  dredge. 

The  total  quantity  of  concrete  deposited 
under  and  around  the  tubes  was  101,900  cu. 
yds.  and  it  was  placed  in  a  working  period  of 
18  months.  The  maximum  quantity  placed 
in  one  day  of  16  hours  was  1,069  cu.  yds.,  and 
the  maximum  for  any  one  month  was  10,287 
cu.  yds.  The  average  number  of  yards  per 
day  deposited  around  the  tubes  above  the 
foundation,  for  the  days  on  which  work  was 
done,  was  349.  The  average  cost  per  cu. 
yd.  of  the  1  :3  :6  concrete  was  about  $4,  and 
the  average  cost  of  the  1 :4  :8  foundation  con- 
crete was  about  $3.75.  These  figures  include 
all  costs  for  material,  labor,  and  equipment. 

It  may  be  interesting  to  know  something 
of  the  character  of  the  1:3:6  tremie-deposited 
concrete,  as  developed  on  this  work.  A  large 
number  of  cores,  about  5  ins.  in  diameter, 
were  taken  from  one  of  the  pockets  by  a  6in. 
Davis  calyx  shot  drill,  operated  from  the 
surface  of  the  river.  These  cores  were  tested 
in  compression  and  developed  a  strength  as 
high  as  4,000  lbs.  per  sq.  in.,  the  lowest  being 
2,740  lbs.  from  a  series  of  six  cores  chosen 
at  random.  The  specimens  were  broken 
one  year  from  the  date  of  deposit.  At  one 
point  borings  were  made  through  a  depth  of 
35  ft.  of  concrete,  from  which  92  per  cent 
of  the  cores  were  obtained,  ranging  in  length 
from  6  to  20  ins.    The  remarkable  character 


of  the  tremie-deposited  concrete  was  later 
disclosed  in  two  concrete  bulkheads,  formed 
by  depositing  the  concrete  inside  of  the  tubes 
between  the  wooden  bulkheads  in  two  ad- 
joining sections.  The  tremie  pipe  entered 
the  tubes  through  a  manhole  (provided  for 
other  purposes)  from  which  the  cover  was 
removed  by  a  diver.  These  concrete  bulk- 
heads, by  way  of  explanation,  were  placed  as 
additional  protection  to  the  workings  in  the 
tubes  previously  sunk,  until  succeeding  sec- 
tions could  be  placed.  It  required  the  con- 
tinuous use  of  explosives  and  three  weeks' 
constant  labor  to  remove  each  of  these  bulk- 
heads. This  concrete  was  a  1 :2 :4  mixture, 
and  was  particularly  dense,  as  were  all  the 
other  samples  of  the  subaqueous  concrete. 
Some  6-in.  cubes,  cut  from  the  bulkhead  con- 
crete, developed  a  strength  of  from  1,800  to 
3,040  lbs.  per  sq.  in.  in  compression.  Prob- 
ably the  strength  of  these  specimens  was 
somewhat  impaired  by  the  work  involved  in 
shaping. 

At  two  special  joints  the  tubes  were  sur- 
rounded by  a  1 :2  :4  mixture  of  concrete,  and, 
after  the  tubes  were  unwatered,  it  was  found 
that  these  joints  were  nearly  water-tight. 
This  is  a  development  which  must  be  con- 


thc  first  section  of  tubes  and  the  east  ends  of 
Sections  Nos.  1,  3,  5,  7,  9,  and  10,  were  each 
provided  with  a  heavy  bulkhead,  of  lOxlO-in. 
oak  timbers,  heavily  braced,  and  of  sufficient 
strength  to  withstand  the  full  hydrostatic 
pressure  when  the  tubes  were  unwatered.  The 
east  ends  of  the  other  sections  and  the  west 
ends  of  all  sections,  except  Section  No.  1,  were 
provided  with  4-in.  bulkheads,  useful  only  in 
connection  with  the  sinking.  In  addition  to 
the  14-in.  inlet-valve,  already  referred  to  in 
connection  with  the  sinking  as  being  located 
outside  the  bulkhead,  each  bulkhead  was  fitted 
on  the  inside  with  a  10-in.  valve  for  unwater- 
ing.  It  was  found  expedient  during  the  prog- 
ress of  the  work  to  use  the  10-in.  valves  in 
the  heavy  bulkheads  only,  leaving  the  14-in. 
valves  on  all  the  light  ones  open  at  all  times, 
thus  giving  a  continuous  opening  through  two 
sections  of  tubes  between  two  heavy  bulk- 
heads. The  13-in.  valves  on  all  heavy  bulk- 
heads were  closed  by  the  divers  directly  after 
the  tubes  were  sunk.  With  this  arrangement 
it  was  possible  to  unwater  Section  No.  1  be- 
fore drawing  the  water  from  Sections  Nos.  2 
and  3,  and  likewise  Sections  Nos.  2  and  3 
were  unwatered  through  Section  No.  1  with- 
out opening  Sections  Nos.  4  and  5,  and  so  on 


Fig.  7 — Forms  for  Lining  Steel  Tubes  with  Concrete. 


sidered  in  connection  with  the  hydrostatic 
pressure,  found  to  be  about  30  lbs.  per  sq.  in. 
at  the  bottom  of  the  tubes. 

Back-Fill. — The  work  of  back-filling  the 
trench  outside  the  sheathing  was  started  im- 
mediately after  two  sections  of  tubes  had 
been  lowered  and  concreted.  For  the  most 
part  gravel  was  used  to  a  height  of  11  ft. 
above  the  foundation  concrete,  and  the  re- 
mainder of  the  trench  was  filled  with  clay  as 
excavated  by  the  dredge.  Where  the  top  of 
the  tunnel  projects  above  the  original  river 
bottom,  the  back-filling  was  carried  up  to  the 
level  of  the  concrete.  Later,  the  clay  back- 
fill was  covered  with  rip-rap,  deposited  to  a 
depth  of  about  2  ft.,  as  a  protection  against 
the  possible  scouring  action  of  the  current. 
Where  gravel  was  used  as  back-filling,  it  was 
deposited  through  12-in.,  wrought-iron  pipes, 
lowered  into  the  trench  from  the  gravel 
barges.  The  clay  was  dumped  directly  from 
the  drop  bottom  scows,  in  which  it  was  loaded 
by  the  dredge,  to  a  height  determined  from 
time  to  time  by  soundings.  The  rip-rap  was 
dropped  by  a  clam-shell  from  the  surface  of 
the  water,  the  position  of  the  scow  carrying 
it  being  determined  by  ranges  on  shore. 

Unwatering  the  Tubes. — The  west  end  of 


across  the  river.  In  this  manner  it  was  pos- 
sible to  begin  the  placing  of  the  interior  lin- 
ing of  concrete  before  all  the  sections  had 
been  sunk. 

The  water  was  pumped  from  the  first  five 
sections  of  tubes  by  an  8-in.  centrifugal  pump, 
placed  in  the  bottom  of  Section  No.  1  in  ad- 
vance of  its  sinking.  This  pump  was  also 
used  in  unwatering  all  sections  east  of  No. 
5,  being  assisted  by  a  similar  pump  placed  at 
the  east  end  of  the  latter.  For  carrying  the 
water  to  the  pump,  a  12-in.,  wrought-iron 
pipe  was  laid  through  each  of  the  first  five 
sections  in  advance  of  sinking,  that  in  Section 
No.  1  being  connected  with  the  pump.  An 
access  pipe,  4  ft.  in  diameter,  designed  to  ex- 
tend above  the  surface  of  the  water  with  the 
tubes  in  place,  was  provided  for  each  tube  at 
the  west  end  of  Section  No.  1,  also  a  12-in. 
discharge  pipe.  All  these  pipes  were  built  as 
a  part  of  the  tubes  before  the  section  was  low- 
ered. The  pumps  were  placed  directly  under 
the  access  pipes,  and  the  pump  shafts  led  up 
through  these  pipes. 

After  five  sections  of  tubes  were  in  position, 
and  before  the  cofferdam  connection  with  the 
shore  work  was  completed,  Sections  Nos.  1, 
2,  and  3  were  unwatered,  and  preparations 
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were  made  for  placing  the  concrete  lining. 
Sections  Nos.  4  and  5  were  next  unwatered, 
and  this  work  was  continued  progressively 
in  pairs  to  the  Canadian  connection.  Work 
on  the  concrete  lining  was  started  in  Section 
No.  5,  after  seven  sections  of  tubes  had  been 
placed  and  concreted  outside,  and  before  the 
water  was  drawn  from  Sections  Xos.  6  and 
7.  This  was  directly  after  the  cofferdam  con- 
nection was  made  between  the  Detroit  shaft 
and  the  first  section  of  tubes,  and  all  material, 
except  concrete,  was  handled  through  the 
shaft. 

It  may  be  of  interest  to  note  that  when 
the  different  sections  of  tubes  were  unwa- 
tered, they  were  found  to  be  water-tight, 
with  the  exception  of  a  slight  seepage  at 
some  of  the  rivets  and  at  the  lap-joints  be- 
tween the  plates,  where  they  may  have  been 
strained  in  launching.  These  small  leakages 
were  stopped  by  calking  with  steel  calking 
irons  and  by  the  application,  in  a  few  cases, 
of  red  lead  forced  into  the  lap-joints  by  a 
small  pump  commonly  used  for  such  work. 


Concrete  Lining. — The  cross-section  of  the 
concrete  lining  in  the  subaqueous  section  is 
shown  by  Fig.  1,  which  also  shows  the  loca- 
tion and  size  of  the  reinforcing  rods  used 
throughout  this  section,  and  the  invert  rein- 
forcement in  the  approach  tunnels.  The  con- 
crete for  the  full  section,  from  invert  to  arch, 
except  that  over  the  ducts,  was  placed  in  four 
runs,  namely,  the  invert,  to  12  ins.  below  the 
top  of  the  bench-walls ;  the  two  side-walls,  to 
8  ft.  above  the  top  of  the  bench ;  and,  finally, 
the  arch.  The  ducts  were  laid  and  concreted 
after  the  inverts,  side-walls,  and  arch  had 
been  placed  throughout  the  tubes.  All  con- 
crete for  inverts,  side-walls,  and  arches  was 
delivered  in  the  tunnel  over  a  platform  sus- 
pended from  the  top  of  the  tube  at  about  the 
level  of  the  top  of  the  side-walls.  Figure  7 
shows  the  details  of  this  platform.  Steel 
forms  were  used  for  the  concrete  lining.  24 
ft.  long  for  inverts  and  side-walls,  and  12 
ft.  for  the  arch.  The  placing  of  concrete  for 
inverts  and  side-walls   was   simple,  but  the 


arch  work  required  an  end  handling  with 
shovels,  followed  by  a  ramming  to  place.  All 
concrete  for  lining  the  subaqueous  tunnel  was 
mixed  on  the  surface  and  delivered  through 
chutes  placed  in  the  access  pipes,  previously 
mentioned.  As  the  work  of  placing  the  lining 
progressed,  the  suspended  platform  was 
moved  from  the  rear  and  placed  in  advance 
of  the  work  as  rapidly  as  the  tubes  were 
opened  up,  the  narrow-gage  material  tracks 
being  shifted  from  the  platform  to  the  com- 
pleted invert.  Cars  of  material  were  handled 
from  the  low-level  tracks  to  tracks  on  the 
swinging  platform  by  an  elevator.  As  all 
concrete  for  the  tubes  was  mixed  at  the  De- 
troit end,  there  was  a  haul  of  more  than  2,700 
ft.  for  the  concrete  placed  near  the  Windsor 
connection.  The  cars  were  drawn  by  cables, 
and  30  minutes  was  the  longest  time  required 
for  delivering  a  batch  of  concrete  from  the 
mixer  to  the  farthest  point  of  deposit.  The 
concrete  lining  was  completed  in  exactly  12 
months  from  the  time  of  starting. 
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Methods  and  Cost  of  Clearing  Logged- 
Off  Land  in  the  Pacific 
Northwest.* 

The  rapid  decrease  of  merchantable  timber 
and  the  consequent  increasing  acreage  of 
logged-off  land  have  brought  to  the  attention 
of  the  people  of  the  Pacific  Northwest  the 
importance  of  the  agricultural  development  of 
this  section  of  the  United  States.  In  order  to 
make  this  land  suitable  for  agricultural  pur- 
poses it  must  be  cleared  for  the  plow.  To  do 
this  the  standing  timber,  the  logs,  the  under- 
brush, and  the  stumps  must  be  removed. 

A  preliminary  investigation  of  the  situation 
was  made  during  the  summer  of  1908  to  de- 
termine the  extent  of  the  logged-off  land,  the 
methods  in  use  at  the  present  time,  and  as 
nearly  as  possible  the  cost  of  clearing  by  the 
different  methods  used.  No  experiments  were 
undertaken,  and  consequently  no  definite  fig- 
ures can  be  given  in  regard  to  the  cost  of 
clearing  by  the  different  methods  in  use  ex- 
cept as  given  by  contractors  and  owners  who 
had  kept  the  cost  of  clearing  separate  from 
other  expenses.  The  territory  covered  in  this 
investigation  embraces  western  Washington, 
western  Oregon,  and  northern  California. 

THE  EXTENT  OF  LOGGED-OFF  LAND. 

In  the  State  of  Washington  the  18  counties 
west  of  the  Cascade  Mountains  have  a  total 
area  of  8.700,000  acres  of  assessed  land,  as 
given  by  the  various  assessors  of  the  respective 
counties.  Of  this.  429,000  acres  are  in  cultiva- 
tion or  improved  pasture,  5,034,000  acres  in 
standing  merchantable  timber,  and  2.352.000  in 
logged-off  land.  From  this  it  will  be  seen  that 
27  per  cent  of  the  total  acreage  is  logged-off 
land  and  that  the  acreage  in  cultivation,  much 
of  which  is  pasture  land  from  which  the  large 
stumps  have  not  been  removed,  is  only  5  per 
cent  of  the  whole  area. 

The  timber  lands  in  western  Oregon  and 
northern  California  arc  not  nearly  so  accessi- 
ble as  those  of  western  Washington.  Neither 
is  there  nearly  so  much  logged-off  land,  nor  is 
this  land  so  well  adapted  for  agricultural  pur- 
poses as  that  in  Washington.  While  the  de- 
mand for  farm  land  in  Oregon  and  California 
is  well  supplied  by  prairie  and  easily  cleared 
brush  land,  the  necessity  for  reclaiming  the 
logged-off  land  in  these  states  is  not  pressing. 
On  the  other  hand,  western  Washington  has 
but  few  valleys  that  were  not  heavily  tim- 
bered at  one  time,  and  the  demand  for  agricul- 
tural products  far  exceeds  the  local  supply. 
Consequently,  the  demand  for  farm  land  and 
the  idle  wastes  of  cut-over  land  has  brought 
the  question  of  clearing  this  land  squarely  be- 
fore the  people  The  character  of  the  clear- 
ing range*  from  the  heavily  timbered  spruce 
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and  cedar  lowlands  through  the  benches  and 
side  hills  covered  with  fir  stumps  and  a  dense 
growth  of  underbrush  to  the  more  sparsely 
covered  hemlock  ridges. 

The  spruce  stump  is  thought  to  be  the  most 
expensive  to  remove,  owing  to  the  fact  that 
it  is  found  only  on  the  deepest  soil,  where  it 
roots  deeply,  it  often  requiring  a  box  (50  lbs.) 
of  stumping  powder  to  loosen  a  single  stump 
•5  ft.  in  diameter. 

The  fir  stump  is  the  predominating  stump 
of  all  logged-off  lands  in  Washington  and  Ore- 
gon, and  is  removed  by  various  methods  de- 
scribed below. 

The  cedar  grows  to  some  extent  wherever 
the  fir  is  found  and  predominates  on  low 
ground. 

All  of  the  above  trees  have  lateral  root  s^s- 


HAXD  METHOD  OF    CLEARING    LOGGED-OFF  LAND. 

Until  recent  years  clearing  was  almost 
wholly  done  by  what  is  now  known  as  the  "by- 
hand"  method,  where  the  farmer,  equipped 
with  peavey.  mattock,  shovel,  and  ax,  under- 
took to  put  under  cultivation  the  logger's 
stubble  field.  By  this  method  the  standing 
trees  and  brush  were  slashed,  generally  dur- 
ing the  summer  months.  Then,  in  September 
or  October,  after  the  first  rainfall  or  when 
there  was  no  danger  to  neighboring  improve- 
ments or  timber,  a  fire  was  started  and  allowed 
to  burn  over  the  entire  slashing,  when  most 
of  the  brush  and  small  logs  were  burned  com- 
pletely. The  remaining  logs  were  sawed  into 
convenient  lengths,  piled,  and  burned.  After 
the  rains  had  softened  the  ground  sufficiently 
the  smaller  stumps  and  roots  were  grubbed 
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Fig.    1  —  Elevation    Showing    Method   of     Setting    Dinkey    Engine   and    Gin    Pole  in 

Clearing  Land. 


tems  and  do  not  root  deeply  exceot  in  loose 
or  sandy  soil,  where  the  roots  penetrate  to  a 
depth  of  several  feet.  On  flooded  or  swampy 
land  the  roots  are  often  partly  above  the  sur- 
face. 

In  the  logged-off  lands  of  the  redwood  dis- 
trict of  northern  California  there  has  been 
little  effort  made  to  clear  the  land  for  agri- 
cultural purposes,  since  prairie  land  is  plentiful 
and  the  logged-off  land  is  rough  and  hilly. 

Some  attempts  have  been  made  to  clear  the 
land  of  everything  but  the  stumps  and  then 
to  seed  to  orchard  grass  for  cattle  range.  This 
work  of  clearing  has  been  done  for  $10  per 
acre.  This  method  of  making  range  has 
proved  a  failure  in  most  cases,  as  the  great 
quantity  of  brush  and  the  sucker  growth  of  the 
redwood  stumps  have  almost  entirely  covered 
the  ground  in  two  or  three  years. 

It  is  estimated  that  the  logged-off  land  of 
California  can  be  reclaimed  at  about  the  same 
expense  as  the  fir-stump  land  of  Oregon  and 
Washington. 

Most  of  the  clearing  that  has  been  done  in 
Oregon  was  done  by  cheap  lal>nr  until  recent 
years.  The  donkey-engine  method  has  been 
used  in  some  sections  of  the  stnte  recently. 


and  pulled  out.  Often  a  stump  puller  of  the 
capstan  type  was  used  in  pulling  the  smaller 
stumps  after  they  had  been  loosened  by  dig- 
ging around  them. 

This  type  of  stump  puller  is  often  used  in 
clearing  small  tracts  after  the  stumps  have 
been  broken  into  several  pieces  and  loosened 
by  the  use  of  stumping  powder,  without  which 
no  clearing  is  undertaken  in  the  present  day. 
The  stump  puller  should  be  of  simple  con- 
struction, strongly  built.  It  generally  consists 
of  a  drum,  a  wire  cable,  and  a  sweep  to  which 
a  team  is  hitched.  Powder  has  been  used  in 
all  clearing  operations  for  several  years,  and 
all  methods,  except  that  of  burning  the  stumps 
below  the  plow,  arc  dependent  upon  it  to 
loo-en  the  -tumps  so  that  they  make  be  taken 
out.  It  is  said  that  a  cheap  explosive  that 
would  do  tlii—  work  would  go  a  long  way 
toward  solving  the  problem  of  reclaiming  the 
logged  off  land. 

imXKFV  FM'.IXF    METHOD   OF   CLEARING  LOGGED- 
OFF  LAND. 

Sonic  -i\  or  -even  years  ago  when  log-  were 
down  in  the  market  ami  many  logging  outfits 
were  idle,  an  enterprising  logger  took  a  con- 
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tract  for  pulling  the  stumps  from  a  meadow. 
He  conceived  the  idea  of  using  his  donkey 
engine  with  its  outfit  of  blocks  and  cables  to 
pull  and  pile  the  stumps  for  burning.  Since 
that  time  many  such  outfits  have  been  engaged 
with  varying  success  in  clearing  land.  The 
usual  method  is  to  slash  and  burn  over  the 
tract  to  be  cleared,  in  order  to  burn  all  the 


it  is  loosened  and  another  hooked  into  its 
place.  As  the  loads  come  to  the  gin  pole  they 
are  piled  around  it  as  closely  as  possible 
(Fig.  3)  by  a  man  on  the  pile. 

This  method,  while  an  economic  success  in 
the  hands  of  a  few,  has  proved  a  costly 
method  of  clearing  as  handled  by  many  others. 
If  everything  is  handled  to  advantage  by  ca- 
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Fig.    2 — Plan    Showing  Dinkey 


underbrush  and  as  manv  small  logs  as  possi- 
ble. 

Then  all  the  stumps  more  than  1  ft.  in  diam- 
eter are  split  and  loosened  by  a  charge  of 
stumping  powder  of  from  five  to  twenty  sticks, 
according  to  size.  A  charge  of  twenty  1%tc8- 
in.  sticks  will  generally  split  a  5-ft.  stump  into 
five  pieces  and  loosen  it  so  that  an  engine  can 
pull  the  pieces  from  the  ground. 

A  gin  pole  is  now  set  in  the  center  of  a  tract 
of  8  or  10  acres  and  held  in  place  by  four  guy 
lines  from  the  top.  See  (Fig.  1.)  This  pole 
should  be  60  ft.  or  more  above  the  ground.  A 
block  is  fixed  securely  near  the  top  of  the  gin 
pole,  through  which  is  passed  the  main  cable 
from  the  engine.  This  cable  has  the  usual 
hook,  ring,  and  swivels  at  the  end,  and  is  usu- 
ally 1  in.  or  lVs  ins.  in  diameter. 

The  haul-back  cable,  which  is  usually  %  in. 
in  diameter,  is  now  taken  to  a  lead  block  and 
passed  around  three  sides  of  one-fourth  of 
the  tract  to  be  cleared  at  this  setting  of  the 
gin  pole  (see  Fig.  2),  and  the  end  hooked  into 
the  ring  of  the  main  cable,  thus  forming  an 
endless  cable  with  the  engine — one  that  will 
run  in  either  direction  to  or  from  the  gin  pole. 

In  some  cases,  where  the  engine  is  built  with 
the  haul-back-cable  drum  above  the  main-cable 
drum,  it  is  better  to  fasten  the  block  for  the 
main  cable  about  5  ft.  from  the  top  of  the 
pole  and  run  the  haul-back  cable  through  a 
block  on  top  of  the  pole.  The  haul-back  drum 
is  usually  geared  to  run  much  faster  than  the 
main-cable  drum. 

Each  outfit  should  have  on  hand  at  least 
four  chokers  and  a  supply  of  lead  lines  and 
extra  blocks.  A  choker  is  a  section  of  cable 
from  20  to  30  ft.  in  length,  with  a  loop  in 
one  end  and  a  choker  hook  on  the  other. 

The  choker  is  passed  around  the  stump  and 
hooked  upon  itself.  The  loop  is  then  caught 
in  the  hook  of  the  main  cable,  and  the  load 
is  ready  to  go  to  the  pile. 

While  this  load  is  going  to  the  pile  another 
is  made  ready,  so  that  there  is  no  time  lost. 
When  the  cable  returns  with  the  empty  choker 
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pable,  experienced  men  this  method  has  many 
points  to  its  credit  over  any  other  method  of 
clearing  now  in  use,  the  greatest  of  which  is 
the  saving  of  time.  It  is  also  cheaper  than 
the  "by-hand"  methods  on  large  tracts  of 
heavy  clearing. 

The  question  of  using   a   large    or  small 


METHODS  OF  BURNING  STUMPS. 

The  first  method  of  burning  out  fir  stumps 
described  below  has  been  used  by  almost  all 
fanners  and  others  who  have  done  any  clear- 
ing in  a  small  way. 

This  method  consists  of  boring  two  inter- 
secting holes  (see  Fig.  4)  in  the  stump  and 
starting  a  fire  at  the  point  of  intersection  by 
putting  coals  of  fire  or  a  piece  of  iron  heated 
to  a  white  heat  into  the  upper  auger  hole.  A 
window  weight  with  a  wire  fastened  in  the 
eye  makes  a  good  iron  for  this  purpose,  as  it 
can  be  taken  out  and  used  again  and  again. 

After  firing,  the  stump  will  not  require  any 
attention  until  the  portion  shown  in  Fig.  4  A 
is  burned  out,  as  the  pitch  in  the  stump  and 
the  draft  of  the  air  through  the  holes  will 
keep  the  fire  burning.  After  the  upper  por- 
tion of  the  stump  has  been  burned  away,  the 
fire  may  be  kept  up  by  throwing  in  the  bark 
and  litter  that  are  always  to  be  found  near  by. 
By  this  means  the  main  part  of  the  stump  is 
burned  away,  leaving  the  larger  stringers  with 
their  smaller  roots.  These  may  be  pulled  out 
by  a  team  or  with  a  stump  puller,  or  they  may 
be  entirely  burned  by  digging  away  the  earth 
and  rolling  a  small  log  alongside  of  the  root. 
This  leaves  but  few  small  roots  to  be  grubbed 
out  by  hand. 

By  this  method  the  soil  is  but  little  dis- 
turbed, the  subsoil  is  not  scattered  over  the 
surface,  and  the  ashes  are  left  where  most 
needed.  This  method  reouires  less  leveling 
than  where  holes  are  made  by  the  use  of  pow- 
der. 

Tt  is  said  that  one  man  can  burn  out  thirty 
large  stumps  a  week  by  this  method  and  can 
cut  up  and  pile  the  logs  near  by  at  the  same 
time. 

Another  method  of  burning  out  stumps  is 
to  split  the  stump  with  a  small  charge  of 
powder,  which  nearly  always  makes  a  large 
hole  underneath  and  around  the  stump.  This 
hole  is  then  filled  with  kindling  and  other 
wood  and  fired.  Of  the  remaining  roots,  those 
that  lie  near  the  surface  are  grubbed  out, 
while  the  others  are  cut  off  to  a  depth  of  from 
12  to  18  ins.  below  the  surface. 

Charcoaling  or  pitting  stumps,  as  it  is 
called,  is  a  method  of  burning  out  stumps 
that  has  been  little  used,  but  where  tried  has 
proved  very  efficient. 

The  bark  should  be  removed  from  the 
stumps  in  the  spring  or  early  summer  to  allow 
the  outside  of  the  stump  to  become  thoroughly 
dry.    Often  it  is  well  to  dig  a  trench  around 


Fig.  3 — Stumps  Piled  Around  Gin  Pole  in  Clearing  with  Dinkey  Engine. 


donkey  engine  has  been  discussed,  but  those 
who  have  been  most  successful  in  clearing  are 
generally  in  favor  of  an  engine  with  sufficient 
power  to  take  all  roots  out  with  a  straight 
pull,  avoiding  the  use  of  blocks.  A  9xl0-in. 
compound  gear,  or  10xl2-in.  single  gear,  is 
said  to  be  the  best  size  for  this  work. 


or  to  level  the  ground  near  the  stump ;  then 
a  ring  of  wood  is  stood  or  piled  closely  about 
the  stump  to  a  height  of  2-ft.  and  1-ft  thick 
(see  Fig.  5).  Dry  rotten  wood  or  bark  such 
as  is  found  in  abundance  on  any  new  land  will 
answer  the  purpose.  This  is  then  completely 
covered  with  sod  to  a  depth  of  several  inches, 
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except  a  small  space  on  the  side  the  wind  is 
blowing  against.  Where  no  sod  is  to  be  found 
the  wood  can  first  be  covered  with  a  layer 
of  bark,  small  brush,  or  ferns  to  keep  the 
loose  earth  from  sifting  through.  Fine  kin- 
dling is  placed  in  the  open  space  and  fire 
started  and  allowed  to  burn  openly  until  the 
ring  of  wood  is  well  afire ;  then  a  piece  of 
bark  or  a  bunch  of  ferns  or  grass  is  thrown 
over  the  hole  and  the  sod  covering  com- 
pleted. The  stump  must  now  be  closely 
watched  and  the  fire  not  allowed  to  burn 
through  the  covering,  more  sod  being  added 
as  needed.  The  whole  secret  of  burning  the 
stump  completely  is  to  keen  the  covering  in- 
tact. If  the  roots  are  kept  well  covered  and 
are  re-covered  as  soon  as  the  earth  caves,  ex- 
posing them  to  the  air,  they  will  burn  out  com- 
pletely. 

This  method  is  very  economical  for  large 


stumps.  Small  stumps  can  be  grubbed  or 
pulled  out  to  better  advantage.  After  ten  days 
it  will  be  found  that  the  stumps  require  very 
little  attention. 

The  cost  of  this  method  of  removing  stumps 
is  said  to  be  $2  each. 

The  disadvantage  of  using  this  method  is 
the  time  it  takes,  as  it  requires  several  weeks 
for  a  large  stump  to  burn  out  completely. 

Use  of  Chemicals  in  Burning  Stumps.- — -The 
treatment  of  stumps  by  boring  holes  into  the 
top  and  filling  them  with  a  strong  solution  of 
saltpeter  and  after  six  months  or  a  year  sat- 
urating the  stump  with  coal  oil  and  setting 
fire  to  it,  when  it  is  supposed  to  burn  to  the 
smallest  root,  has  never  been  tried  to  any  ex- 
tent. Mr.  K.  O.  Walders,  of  Hamilton,  Wash., 
writes  of  this  method,  but  does  not  say  to 
what  extent  he  has  used  it.  He  also  recom- 
mends the  use  of  a  strong  solution  of  vitriol 


to  deaden  cottonwood,  maple,  and  alder 
stumps  and  prevent  sprouting.  On  large  fir,, 
spruce,  and  hemlock  stumps.  Mr.  Walden's 
method  is  to  bore  four  deep  holes  and  pour  an 
equal  amount  of  nitric  and  of  sulphuric  acid 
into  each  hole.  The  holes  are  then  tightly 
plugged.  In  a  year  the  stump  is  permeated 
with  the  acids  and  can  be  fired  in  the  dry  sea- 
son. No  results  obtained  from  the  use  of  this- 
method  are  given. 

A  Stump-Burning  Machine. — A  machine 
used  for  burning  stumps  consists  of  a  gaso- 
line engine,  a  blower,  a  distributer  and  sev- 
eral lengths  of  hose  with  short  lengths  of  pipe 
on  one  end.  The  air  from  the  blower  is  di- 
vided into  twelve  or  sixteen  equal  parts  by 
the  distributer,  to  which  are  connected  the 
several  lengths  of  hose,  some  of  which  are 
long  and  some  short.  A  hole  is  bored  in  the 
stump  at  the  ground  line  or,  better  still,  the 
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TABLE  I. — COST  OF  CLEARING  LAND  BY  VARIOUS  METHODS. 

Method. 


Owner.  Address. 

N.    E.    Ryther  Riverton,  Wash  Powder  and  stump  puller 

Chas.    Rheinhart  Seattle,  Wash   do 

Seaboard  Sec.  Co  do   do 

J.  Burg  Foster,  Wash  Powder  and  team 


Number 
of  acres. 


Kind   of  Land. 


A.    J.    Erickson  do. 


Do. 
F.  Allison. 


.Powder,  and  burning-. 


Far  West  Lumber  Co  Taeoma, 

Narrows  Land  Co  do. 


.Tacoma,  Wash  Powder  and  grubbing 

.Midland,  Wash  Donkey  engine. 


Wash   do 

do 


J.   E.   Larkin  Lake  Bay,  Wash  Donkey    engine  , 

Otto    Wood  Marvsville,  Wash   do   

C.  H.  Quast  Getehell,  Wash   do   

I.   Johnson  Stanwood,  Wash   do   

Mr.  Colvin  Mount  Vernon,  Wash   do   

Mr.    Willis  do  . .  do   

M.    Doran  Bow,   Wash   do   

Do  do   do   

L.    Eckman  Mount  Vernon.  Wash   do   

B.  B.  I.  Co  Bellingham,   Wash   do   

Do  do   do   

Lake  Whatcom  Logging  Co  do   do   

Ed.   Bardon  do   do   

Peterson   Bros  Kenmore,  Wash   do   

R.    Kinnear  Fall  City,  Wash   do   

Do  do  Powder  and  team  

Robt.    Chabot  Moclips,  Wash  Powder  and  grubbing  

C.  Mankowski  Aberdeen,   Wash   do   

W.  G.  Hopkins  do  Donkey  engine  

Do  do   do   

E.  S.  Avey  Elma,    Wash  Powder  and  grubbing  

Do  do   do   

F.  C.  Dunhan  do   do   

Do  do   do   

Win.    Harding  do  Grubbing   

Geo.  Simpson  do  Grubbing  and  team  

A.  S.  Caton  Olympia,    Wash  Donkey  engine  

Geo.  Uhler  do  Powder  and  stump  puller 

H.  H.  Tilley  Centralia,    Wash   do   

J.  H.  Davis  Georgetown,  Wash  Stump   burning  machine. 

W.  B.  Alderman  Tillamook,  Wash  Donkey  engine  

Clirintensen  &  Co  do   do   

Bagley  &  Streets  Woodville,  Oreg   do   

H.  Harvey  Charleston,  Wash  Powder  and  team  

Do  do   do   


2 

Bench  land. 

2 

Low  land. 

35 

Bench  land. 

10 

High  land. 

2 

Do. 

2 

Do. 

40 

Do. 

100 

Do. 

Do. 

1,000 

Do. 

50 

High  and  lo 

5 

High  land. 

7 

Low  land. 

12 

Do. 

23 

Vallev  land. 

20 

Do. 

12 

Do. 

24 

Do. 

12 

Do. 

20 

High  land. 

67 

Do. 

10 

Bench  land. 

20 

Valley  land. 

40 

Bench  land. 

10 

Do. 

4 

Bench  clay. 

10 

Do. 

IVio 

Low  bench. 

700 

Valley  land. 

300 

Bench  land. 

11 

Valley  land. 

4 

High  land. 

5 

Bench  land. 

1 

Do. 

Do. 

25 

Valley  land. 

35 

High  land. 

6 

Bench  land. 

13% 

High  land. 

467io 

Do. 

9 

Vallev  land. 

1 

Do. 

so 

Bench  land. 

2 

Do. 

17 

Do. 

Owner. 

N.  E.  Ryther  

Chas.  Rheinhart... 
Seaboard  Sec.  Co. 
J.  Burg  

A.  J.  Erickson 

Do  

B.  F.  Allison  

Far  West  Lumber 


Pounds  of 
powder. 


Cost 
of  labor. 


2,000 
50 


Co. 


Narrows  Land  Co  

Arcadia  Irrlg.  Assn  

J.  E.  Larkin  

Otto  Wood  

C.  II.  Quast  

1.  Johnson  

Mr.  Colvin  

Mr.  Will  1b  

M.  Doran  

Do  

L.  Eckman  

B.  B.  I.  Co  

Do  

I,ake  W'liii  li  iiin  Lodging  Co. 

I'M .  Riinion  

Peterson  BroH  

K.  Kinnear  

Do  

Unlit.  Chaliol  

C.  Mankowskl  

W.  <±  Hopkins  

Po  

K.  Kl  Avey  

Do  

V.  C.  I  nudum  

Do  

Wm.  Maiding  

Geo.  Simpson  

A.  H.  Cuton  

Geo.  Uhler  

H.  II.  Tllley  

J.  H.  Davis  

VV.    H.  Alderman  

Chrlntensen  &  Co  

I.  iikI'  v  &  Htreets  


M  II;"' 

DO., 

•Net, 


7,500 


1,200 


$  479.32 


1,000 

i*7od 


4,500 


1,450 


:  

3, Mill 

'  500 


l.lilHI.IM) 


1. 010.30 


lull 
N  <  1 1 1 1  • . 


10,11011 
900 

*  000 
None, 
2,800 

.100 
2,500 


4,000 


.'0C.00 


60.00 


Cost 
per  acre. 
$200.00 
200.00 
125.00 
120.00 
100.00 
112.00 
21S.'  10 
105.00 

116.60 
75  to  125 
100  to  150 
90.00 

120.00 
S4.00 
26.00 

105. HO 
36.00 
40.00 

1110.00 

55.00 
68.00 
123.00 
inn. mi 
1 15.00 
100.00 

I  30.00 

160.00 

357.00 

30.00 

100.00 
13.00 
1  IKI.00 

loo.oo 

188.00 

1  25.00 
III  Mil 

125.00 
50.00 

'.III.IMI 

i;;,.oo 

1  25.0" 
ion. no 
•20.00 

150.00 

III..  Illl 


Remarks. 

Many  large  cedar  stumps. 
Contract. 

Own  time  estimated. 
Contract. 

All  grubbing  and  leveling  included. 
SO  acres   cleared  for   plow;   SO  acres   cleared  for  pasture; 

stumps  not  removed. 
4S  stumps  per  acre. 
Light  clearing. 
In  small  tracts. 

Stumps  only;  other  tracts  from  $100  to  $150  per  acre. 
Heavy  clearing. 

Meadow;  15  stumps  per  acre. 

Cleared  of  stumps  only. 
Do. 

Approximately;  spruce  stumps. 
284  days'  time;  cleared  of  stumps  only. 
Light  clearing. 
I  I  cm  v>    cleai  ing. 
Approximated. 
Contract. 
Approximated. 

Do. 

Green    timber    hemlock,    111',  spruce. 

Brush;  few  stumps. 

Vine,  maple,  and  cottonwood. 

Second  growth  flr,  1  lo  3  fl. 
Large  Mr  stumps. 
Approximated. 

I.iii  i;e  stumps  not  taken  mil. 

1 1 1  :i  v  y  i  tearing. 

Meadow,  cedar  and  llr  stumps  only. 
In  stumps  per  acre. 

Sprree  slumps;   some  work  done  before. 
Spruce  slumps  only;  oilier  work  done. 

\\  I  mill  lumber  sold  from  this  linel;  000  cords  wood.  SO  M 

feet  b.  111.  lumber. 

I'.  S.  magazine  site    1S  his.   below  surface. 
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earth  is  dug  away  and  the  hole  bored  from 
6  to  12  ins.  below  the  surface.  A  piece  of  iron 
heated  to  a  white  heat  is  then  dropped  into 
the  hole  and  a  blast  of  air  turned  upon  it  by 
inserting  a  pipe  attached  to  the  end  of  the 
hose  which  is  of  less  diameter  than  the  hole 
bored  in  the  stump.  The  large  diameter  of 
the  hole  permits  the  gases  to  escape.  As 
many  stumps  can  be  burned  at  the  same  time 
as  there  are  lengths  of  hose,  or  two  or  more 
lines  of  hose  can  be  used  on  the  same  stump. 


Nor£       .. . 

BtM/)D£  >*S  C/IP6C 
/IS  P055/SLC 


I  ig.  4 — Diagram  Showing   Method  of  Pre- 
paring  a   Stump   for  Burning. 

This  machine  is  still  in  the  experimental 
stage.  A  few  have  been  successful  in  operat- 
ing it,  while  others  have  pronounced  it  a  fail- 
ure. It  is  thought  that  if  this  machine  is  per- 
fected it  will  be  a  cheap  and  economical 
method  of  destroying  stumps. 

Mr.  F.  I.  Mead,  of  Tacoma,  Wash.,  says 
that  by  using  this  machine  he  has  been  able 
to  do  heavy  clearing  for  $50  per  acre.  Mr.  J. 
H.  Davis,  of  Georgetown,  Wash.,  has  used 
this  machine  in  clearing  46  acres  that  aver- 
aged 40  stumps  per  acre,  at  a  cost  of  $05  per 
acre. 

USE  OF  POWDER  IN   CLEARING  LOGGED-OFF  LAND. 

At  the  present  time  few  undertake  to  clear 
even  a  small  tract  of  land  without  the  use  of 
powder,  and  in  the  hands  of  an  experienced 
man  powder  can  be  made  to  do  a  large  amount 
of  work  at  comparatively  small  expense. 

The  powder  in  general  use  at  the  present 
time  is  known  as  stumping  powder  and  is  put 
up  in  sticks  of  I%x8  ins.,  about  65  of  which 
come  in  a  box  of  50  lbs.  This  powder  costs 
at  the  present  retail  price  $6.25  a  box ;  in  ton 
lots,  $5.25  a  box. 

The  charge  of  powder  is  placed  as  nearly 
as  possible  beneath  the  center  of  the  stump. 
The  powder  should  be  placed  on  the  hardpan 
if  the  soil  is  not  too  deep;  otherwise  it  is 
placed  from  2  to  3  ft.  below  the  surface. 

To  get  the  best  results  the  sticks  are  re- 
moved from  the  paper  wrappers  and  packed 
closely  together  in  the  hole  beneath  the  stump. 
This  can  not  be  done  in  wet  places.   The  pow- 


5 — Diagram  Showing  Method  of  Char- 
coaling or  Pitting  Stumps. 


der  works  best  when  the  temperature  is  about 
70°  F. 

This  powder  has  more  effect  when  the  soil 
is  saturated  with  water.  The  wrappers  are 
allowed  to  remain  upon  the  sticks  in  wet 
places. 

The  following  charges  will  be  found  effective 
under  average  ground  conditions  and  where 
using  stump  pullers  or  blocks  and  teams: 
Diameter  of  stump  in 

inches    18    24    30    36    48    60  72 

Sticks  of  powder   5     7    10    20    35    50  65 


Where  the  soil  is  sandy  and  loose  it  will 
require  one-half  more  powder  for  the  same 
size  stump. 

[It  will  be  noted  that  the  amount  of  pow- 
der varies  about  as  the  square  of  the  diameter 
of  the  stump. — Editors.] 

As  this  powder  docs  not  work  well  at  a 
temperature  below  70°  F.,  it  is  necessary  when 
using  it  in  cold  weather  to  keep  it  warm  by 
some  method.  Some  powder  men  bury  the 
boxes  in  a  manure  pile ;  others  lay  it  upon  a 
perforated  rack  over  boiling  water.  As  in 
either  of  these  methods  the  powder  becomes 
more  or  less  damp  from  the  vapor,  it  is  thought 
that  when  dry  heat  is  applied  better  results 
are  obtained. 

Charles  Shirk,  of  Bellingham,  Wash.,  has 
used  a  box  similar  to  the  one  shown  in  the 
illustration  (Fig.  6)  for  heating  powder  and 
thinks  his  is  the  best  method  to  use  for  this 
purpose.  This  box  is  built  upon  a  sled  and 
has  a  tin  partition,  on  one  side  of  which  is 
placed  a  small  air-tight  heating  stove,  while 
on  the  other  are  shelves  of  wire  screen  on 
which  the  sticks  of  powder  are  loosely  laid. 
The  box  shown  in  the  illustration  will  hold 
100  lbs.  of  powder,  and  it  may  be  kept  at  the 
desired  temperature  in  the  coldest  weather. 

It  is  well  to  employ  a  powder  man  who  has 
had  experience  in  blowing  out  stumps,  as  the 
saving  in  powder  alone  will  more  than  pay 
his  wages. 

The  following  statement  of  stumping  done 
by  the  Narrows  Land  Co.,  of  Tacoma,  Wash., 
for  six  months  (June  to  November)  in  1907 
will  give  an  idea  of  the  cost  of  the  different 
items  of  material  used  and  the  labor  in  blast- 


could  do  much  by  forming  a  cooperative  com- 
pany to  buy  machinery  and  ^owder  and  hire 
the  experienced  help  needed.  All  those  who 
have  cleared  logged-off  land  are  united  in  say- 
ing that  there  is  a  great  deal  learned  in  con- 
nection with  the  first  tract  of  land  cleared  and 
are  convinced  that  they  could  clear  the  second 
tract  very  much  cheaper. 


Record  of  Yearly  Run  of  Rock  Crush- 
ing Plants  on  Panama  Canal. 

On  June  26,  1911,  the  record  of  1,000,000  cu. 
yds.  of  crushed  rock  at  the  Ancon  quarry  plant 
was  passed.  The  plant  was  first  placed  in 
operation  on  February  8,  1910,  but  there  were 
several  interruptions  during  the  first  six 
months,  so  if  the  actual  working  time  between 
February  8,  1910,  and  June  26,  1911,  were  com- 
puted, it  would  probably  indicate  that  the  1,- 
000,000  cu.  yds.  of  crushed  rock  could  have 
been  produced  within  one  year's  time,  provid- 
ing the  crushers  were  operated  for  a  full  8- 
hour  day  every  day  in  the  year,  except  Sun- 
days and  holidays.  Since  June  26,  there  has  • 
been  produced  at  the  crusher  plant  a  total  of 
about  90,000  cu.  yds.,  leaving  about  900,000  cu. 
yds.  still  to  be  crushed  to  complete  the  esti- 
mated requirements  for  the  Pacific  locks. 

The  best  day's  output  was  on  December  20, 
1910,  when  4,290  cu.  yds.  of  rock  were  crushed 
in  11.20  hours  actual  working  time,  an  average 
of  over  383  cu.  yds.  an  hour.  The  best  month's 
production  was  in  December,  1910,  when  79,699 
cu.  yds.  were  produced  during  the  26  working 
days  of  the  month,  an  average  of  over  3,318 
cu.  yds.  each  working  day. 
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Fig.  6 — Box  for  Keeping  Dynamite  Warm. 


ing  3,800  fir  stumps,  1  to  4-ft.  diameter,  from 
120  acres : 

Per 
Stump. 

0.62  lbs.  powder  at  $0.0S   $0,496 

5.52  ft.  fuse  at  $0.43  per  C   0.024 

1.53  caps  at  J  0.65  per  C   0.009 

1  hr.  labor  at  $0.31   0.310 

Total    $0,839 

COST  OF  VARIOUS   METHODS  OF    CLEARING  LAND. 

It  has  been  a  difficult  matter  to  get  definite 
figures  on  the  cost  of  clearing  land  by  the 
different  methods  in  use,  chiefly  because  the 
farmers  or  those  who  have  cleared  land  have 
not  kept  detailed  records.  Often  the  cost  can 
not  be  determined  because  included  with  other 
work. 

Table  I  shows  the  cost  given  by  the  owner 
or  contractor  of  clearing  land  by  the  various 
methods  described ;  also  the  quantity  of  pow- 
der used,  the  kind  of  land  cleared,  etc. : 

From  the  foregoing  table  of  the  cost  of 
clearing  land  it  will  be  seen  that  it  is  only 
very  rich  land,  or  that  which  is  near  the  cen- 
ters of  population,  that  will  at  the  present 
time  pay  interest  on  the  capital  invested  to  put 
it  under  cultivation. 

Better  returns  from  other  forms  of  invest- 
ment have  kept  capitalists  from  forming  com- 
panies to  clear  these  logged-off  lands.  It  will 
readily  be  seen  that  this  would  require  a  large 
capitalization,  as  the  average  farmer  could 
only  pay  for  the  clearing  of  his  land  in  small 
installments. 

It  has  been  suggested  that  the  state  or 
county  working  under  a  law  similar  to  the 
one  under  which  bonds  are  issued  for  drain- 
ing land,  whereby  a  part  of  the  bonds  and  the 
interest  are  paid  each  year  by  the  small  an- 
nual payments  of  the  owners  benefited,  might 
aid  in  tnis  worK  oi  reclaiming  tnese  waaics. 

Where  there  are  several  owners  of  land  in 
the  same  vicinity  who  desire  to  clear  land  they 


The  principal  delays  in  the  operation  of  the 
plant  have  been  caused  by  substituting  parts  of 
the  machinery  for  those  which  experience 
proved  better  fitted  for  the  work,  and  in  mak- 
ing minor  repairs.  The  time  so  lost  was  part- 
ly made  up  by  the  operation  of  the  plant  for 
one  period  on  a  12-hour  schedule.  At  the  pres- 
ent time,  an  8-hour  day  is  in  effect,  as  there 
is  plenty  of  crushed  rock  in  storage,  especially 
at  Miraflores  Locks,  where  the  consumption 
is  now  the  greatest. 

The  operation  of  the  plant  has  been  attended 
with  comparatively  few  minor  accidents  to  the 
machinery,  one  of  the  most  peculiar  of  them 
being  to  the  heavy  iron  cap  over  the  main 
crusher,  which  serves  as  a  buffer  for  the 
working  parts  of  the  machine  when  the  large 
rock  is  dumped  into  it.  In  some  manner  a 
long,  thin  piece  of  rock  became  wedged  in 
between  the  crusher  shaft  and  its  covering; 
from  there  it  worked  its  way  upwards,  finally 
forcing  the  cap  off  into  the  hopper,  where  the 
jaws  of  the  machine  immediately  began  work 
upon  it.  Before  the  power  could  be  shut  off, 
it  was  cracked  in  several  places. 

The  record  of  operation  at  the  crusher  plant 
for  the  two  weeks  ending  August  5  is  as  fol- 
lows : 

Hours  Cu. 

Date.  worked.  yds. 

July  24   7.30  2,744 

Julv  25   7.00  2.414 

July  26   7.35  2,595 

Julv  27   6.05  2.339 

Jufv  28   7.20  2.664 

July  29   7.00  2.933 

Total    42.30  15.689 

Hours  Cu. 

Date.  worked.  yds. 

Julv  31   4-15  2.082 

August  1   7.50  2.945 

August  2   6.55  2.371 

August  3   6-40  2.676 

August  4   7.25  2,535 

August  5   6.25  2.432 

Total    39.30  15.061 
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An  Economic  Study  of  Snow  Removal 
in  Cities  by  Means  of  Melting 
Machines. 

BY    NATHAN   C.   JOHNSON,    M.  E.* 

With  the  approach  of  winter,  the  question 
of  thorough  and  summary  removal  of  snow 
again  presents  itself  to  the  administration  of 
practically  every  city  of  any  considerable  size 
in  the  northern  part  of  America.  This  is 
especially  true  of  our  very  large  cities,  where 
already  a  problem  of  formidable  size  and 
importance,  the  growing  business  and  traffic 
requirements  of  an  increasingly  dense  popula- 
tion make  the  demand  for  streets  clear  of 
snow  more  insistent  and  imperative  with  each 
succeeding  year. 

It  is  not  within  the  province  of  this  paper 
to  go  thoroughly  into  snow  removal  methods 
or  conditions  in  the  various  cities  of  the 
L'nited  States,  but  rather  to  suggest  a  means 
uf  effectively  meeting  their  needs  by  a  careful 
consideration  of  the  needs  of  one  extreme 
case.  Table  I,  compiled  from  the  records  of 
the  United  States  census,  will  give  a  general 
idea  of  the  relative  importance  of  this  snow 
problem  in  several  cities  in  the  northern  and 
eastern  part  of  the  country,  from  1903  to 
1908  inclusive. 

It  is  not  surprising  to  note  from  Table  I 
that  New  York  city  leads  all  others  in  its 
expenditures  for  snow  removal.  Starting 
about  30  years  ago  with  clearing  a  few  miles 
of  street  in  the  most  congested  business  dis- 
tricts, the  snow  removal  operations  in  that 
city  have  been  constantly  extended,  until,  in 
1906-07,  10,400,000  cu.  yds.  of  snow  were  re- 
moved from  some  250  miles  of  streets  at  a 
total  cost  of  $1,720,705.62.  As  a  further  il- 
lustration of  the  increasing  importance  of  this 
problem  in  New  York,  it  may  be  stated  that 
the  city  expended  in  the  13  years  prior  to 
Jan.  15,  1895,  a  total  of  $453,105.79  for  snow 
removal  and  in  the  2Vz  years  following,  from 
Jan.  15,  1895,  to  the  Spring  of  1897,  it 
expended  $882,980.88 — almost  twice  as  much 
in  the  latter  period  as  in  the  former.  Natur- 
ally, the  amount  of  snow  removed  is  largely 
dependent  upon  the  severity  of  the  winter  and 
:n  order  that  a  fair  estimate  may  be  made  of 
the  increase  due  to  enlarged  operations,  aside 
from  that  caused  by  unusual  severity  of 
weather,  the  accompanying  chart,  Fig.  1,  and 
Table  II  have  been  prepared,  giving  the  snow 
removal  and  weather  records  for  New  York 
city  from  1881  to  1910  inclusive. 

From  this  chart,  it  is  at  once  evident  that 
the  average  snow  fall  per  annum  during  the 
period  covered  has  been  about  30  ins.  We 
also  see  that  the  average  cost  to  the  city  per 
cubic  yard  for  removal  has  been  about  45  cts., 
and  that  the  average  quantity  removed  per  day 
of  eight  hours  has  been  some  47,000  cu.  yds. 
Assuming  that  the  demand  during  the  coming 
winter  will  be  for  the  clearing  of  this  average 
fall  of  30  ins.  from  300  miles  of  streets,  hav- 
ing an  average  width  of  60  ft.  from  house 
line  to  house  line,  and  allowing  a  maximum 
of  50  working  days  during  the  season  we  may 
fairly  state  the  requirements  of  New  York 
city  for  the  coming  winter  to  be  the  removal 
of  150,000  cu.  yds.  of  snow  per  day  of  24  hours 
in  a  manner  such  as  not  to  obstruct  traffic  or 
to  prejudice  the  safety  of  persons  and  prop- 
erty and  at  a  cost  not  to  exceed  45  cts.  per 
cubic  yard; 

The  methods  by  which  the  foregoing  re- 
sults might  lie  achieved  may  be  grouped  as : 

CI)  Shovelling  by  hand  into  carts  and 
dumping,  (a)  into  rivers  and  harbors;  (b) 
Into  '.Mrs;  (<•)  Into  vacant  spaces  about 
the  city  to  be  later  mctled  by  the  sun. 

(2)  Melting  in  Ca)  Stationary  melting  de- 
vices, or  pits;  (b)  Self  propelled  devices  of 
vat  loir  tvprs,  which  either  gather  up  the 
snow  by  mechanical  means  or  have  it  fed  to 
them  by  hand  and  use  either  solid  or  liquid 
fuel  tf>  generate  heat. 

•)0y  Lll/.imi'  Ave  ,   I'ltlHlon,  I'll. 


There  are  two  other  methods  that  are  used 
to  some  extent  in  European  cities :  Sprinkling 
coarse  salt  on  the  pavements  at  the  begin- 
ning of  a  storm,  and  flushing  the  snow  into 
catch  basins  and  sewers  with  hose ;  but  as 
neither  of  these  is  suited  to  so  severe  a  cli- 
mate as  that  of  the  city  in  question,  they  can- 
not properly  be  considered  as  feasible  or  ger- 
mane to  this  discussion. 

The  first  group  comprises  the  methods  now 
most  generally  in  use.  There  are  various  dis- 
advantages and  annoyances  incident  to  each  of 
these,  such  as  the  scarcity  of  men  and  carts 
and  the  difficulty  of  assembling  an  effective 
number  on  short  notice ;  delays  due  to  labor 
troubles ;  dishonesty  and  irregularities  in  ac- 
counting for  the  quantity  removed ;  conges- 
tion of  traffic  due  to  the  presence  of  the  carts ; 
the  long  hauls  necessary  to  reach  the  docks, 
which  allow  a  cart  and  horse  to  be  of  effective 
use  but  a  short  part  of  the  time ;  and  where 
dumping  into  sewers  is  attempted,  the  clog- 
ging of  them,  unless  they  are  of  unusually 
large  size  and  flow.  These  methods  and  the 
difficulties  incident  to  them  have  formed  a 
large  part  of  the  report  of  the  Street  Com- 
missioner for  some  years  past  and  have  been 
fully  discussed  in  the  works  of  Soper.  Par- 
sons, Byrne  and  others  so  a  thorough  dis- 
cussion of  them  will  not  be  attempted  here. 


TABLE  I.— COST  OF 


City.  Year  1903. 

New  York    $529,774 

Boston    119,390 

Chicago    60,726 

Buffalo    49,925 

Milwaukee    7,480 

Philadelphia    4,696 

Rochester    13,196 

Worcester,  Mass   13,091 

Lowell    9,187 

Providence,  R.  1   8,274 

"Washington,  D.  C   6,957 

Newark   ■  5,144 

Fall  River    3,040 

Cambridge,    Mass   5,926 

Hartford    7,133 

Springfield,    Mass   15,414 

Manchester,  N.  H   4,712 

Wilkes  Barre    3,000 

Portland,  Me   6,349 

Brockton,  Mass   4,366 

Pawtucket,  R.  1   3,494 


Lynn,  Mass  

Minneapolis  .... 

Syracuse  ........ 

Holyoke,  Mass.. 
Haverhill,  Mass, 

Utica,  Mass  

New  Bedford  . . 
St.  Paul   

The  second  group  comprises  the  various 
devices  that  have  been  devised  from  time  to 
time  and  for  all  of  which  there  is  so  far  a 
uniform  record  of  failure.  Much  has  been 
written  as  to  the  feasibility  of  melting  large 
quantities  of  snow  in  apparatus  of  one  form 
or  another.  Perhaps  the  pioneer  invention 
of  this  kind  was  described  in  the  Scientific 
American  in  the  early  80's.  This  device 
consisted  of  an  iron  tank,  inside  of  which 
was  a  melting  grid  and  furnace,  the  whole 
mounted  on  wheels  and  adapted  to  be  drawn 
by  horses.  Heat  was  derived  from  a  coal  fire 
and  passing  up  through  the  grid,  whereon 
the  snow  was  thrown  by  shovelers,  melted  the 
snow,  supposedly  as  fast  as  it  was  shoveled 
in,  but  as  the  article  above  referred 
to  says  that  "the  flames  leaped  high  up  into 
the  sky,  lighting  up  the  surrounding  snow 
and  adjacent  buildings  with  a  dazzling  bril- 
liance," we  may  fairly  infer  that  its  heat 
economy  was  eventually  found  to  be  too  low 
to  enable  it  to  melt  more  than  relatively  small 
quantities  of  snow.  Later,  in  London,  an 
apparatus  was  invented  by  Clarke,  in  which  the 
snow  was  melted  by  gas  (lames  in  special 
pits,  Or  ditches,  260  cu.  yds.  of  loose  snow 
being  melted  per  diem.  In  our  own  country 
.i  do/en  ..i  more  patents,  covering  .ill  forms 
of  machines  using  solid  and  liquid  and  gase 
ous  fuel,  attest  the  interest  and  ingenuity 
of  Americans  in  this  direction.  \n  examina- 
tion of  these  patents  shows  a  favorite  form  of 
melting  device  to  be  one  in  which  -team  is  cm 


ployed  in  some  manner  to  effect  the  fusion  of 
the  snow,  though  why  this  form,  with  its  ga- 
mut of  transformations  and  reversions  with 
incident  heat  losses  should  be  preferred  to 
the  direct  application  of  heat  to  the  snow,  is 
hard  to  understand.  Another  proposed  form 
of  melter,  more  recently  put  forth,  consisted 
of  an  underground  pit,  heated  by  coke  fires, 
wherein  the  snow  could  be  dumped  and  melt- 
ed, the  melted  snow  being  run  to  the  sewers. 
The  estimated  cost  of  this  latter  device,  with 
a  capacity  of  500  cu.  yds.  of  loose  snow  per 
hour,  was  $50,000.  There  have  been  various 
other  proposals  to  dispose  of  snow  by  melting 
many  possessing  considerable  merit  and  others 
manifestly  chimerical.  Some  have  been  tried 
in  actual  practice  but  evidently  all  were  lack- 
ing in  some  essential  particular,  as  no  satis- 
factory results  have  been  obtained. 

From  a  physical  standpoint,  the  melting  of 
snow  should  not  be,  per  se,  a  process  unduly 
expensive  or  difficult  to  carry  out  on  a 
large  scale.  It  is  a  constant  temperature  pro- 
cess, and  to  convert  1  lb.  of  snow  from  and 
at  32°  F.  into  water  at  the  same  tem- 
perature, 144  B.  T.  U.  are  required.  This  is 
the  minimum  of  heat  that  may  be  supplied 
to  secure  the  desired  result.  Should  the  snow 
be  at  a  temperature  lower  than  32°,  an  ad- 
ditional amount  of  heat  would  have  to  be  sup- 


Year  1908. 
$549,072 
116,279 
56,005 
15,651 
16,374 
13,707 
28,403 
10,394 
4,686 
4,663 
6,2ie 
16,785 
2,309 


2,266 
2,217 
6,111 
2,397 
4,118 
2,131 
2,053 
3,182 
8,729 
2,95» 
1,695 


1,252 
3,145 
10,210 


plied  to  bring  it  up  to  that  temperature,  the 
specific  heat  of  snow  being  about  0.3,  but  for 
the  present  purposes,  it  is  sufficient  to  assume 
the  snow  to  be  at  32°  F. 

The  weight  of  snow  varies  from  5  lbs.  to 
25  lbs.  per  cubic  foot,  with  an  average  weight 
of  12  lbs.  per  cubic  foot.  (Trautwine.) 
Therefore,  to  convert  1  cu.  ft.  of  snow  at 
32°  into  water  at  the  same  temperature,  will 
require  144x12-1728  B.  T.  U.,  or  46,656  B.  T. 
U.  per  cubic  yard.  This  heat  is  entirely  ex- 
pended in  the  process  of  fusion,  without  rise 
of  temperature. 

It  is  evidently  very  desirable  that  as  soon 
as  any  portion  of  the  snow  is  converted  into 
water,  we  should  be  rid  of  it,  as  we  have  then 
fully  accomplished  our  purpose.  Any  further 
application  of  heat  will  result  in  uselessly,  so 
far  as  fusion  alone  is  concerned,  raising  the 
temperature  of  the  water.  Further,  if  we  do 
not  at  once  get  rid  of  this  water  and  it  is  al- 
lowed to  remain  and  mingle  with  the  un fused 
snow,  both  being  at  a  temperature  of  32° 
to  effect  further  fusion  we  must  raise 
the  temperature  of  this  mass  above  32°,  as 
there  can  be  no  interchange  of  heat  between 
bodies  of  the  same  temperature.  Further, 
water  has  a  high  specific  heat  and  a  low  spe- 
cific conductivity  and  all  heat  received  by  the 

munched  snow  will    have    to  be  received 

through  the  water.  Therefore,  as  melting 
proceeds,  and  the  quantity  of  water  becomes 
incrcasingh  great,  we  shall  have  not  only 
to   llipply   an    increasingly    large   amount  of 


SNOW  REMOVAL  IN  CITIES. 


Year  1904.        Year  1906.         Year  1907. 

$1,058,528  $792,856  $2,457,745 

270,802  126,721  219,013 

76,399  27,268  54,675 

79,139  10,000  23,646 

17,892  7,227  7,593 

11,055  14,487  41,027 

20,455  22,839  28,159 

25,701  8,345  18,902 

44,879  13,871  20.90S 

21,136  3,501  18.617 

16,540  2,623  1,346 

14,806  6,171  12,406 

15,530  1,479  12,331 

18,000  5,988   

11,362  S.578  6,918 

19,011  3,372  5,294 

9,311  6,719  11,710 

  1,867  2,136 

14,340  7,203  14,849 

10,034  1,700  4,835 

5,068  1,500  6,984 

16,501  3,093  9,976 

13,731  17,708  21,859 

4,509  3,219  3,541 

7,200  2,286  3,809 

5,931     

5,051  1,120   

7,487    7,924 

  20,118  7,591 
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heat  beyond  that  actually  necessary  for  fusion, 
but  we  shall  also  have  a  rapidly  decreasing 
rate  of  heat  transfer  through  the  liquid,  with 
consequent  loss  of  heat,  decreasing  melting 
capacity  and  increase  in  unit  cost. 

Let  us  assume,  however,  that  we  can  by  ap- 
propriate means  separate  the  melted  snow 
from  the  unmelted,  practically  at  the  instant  of 
fusion  and  bearing  these  points  in  mind,  con- 
sider what  would  be  the  amount  of  heat  nec- 
essary to  melt  the  snow  covering  a  one  mile 
length  of  street,  having  a  width  of  60  ft.. 
assuming  the  depth  of  fall  to  be  1  ft.  In  this 
assumption,  the  snow  on  sidewalks  and  areas 
is  considered  as  included  in  that  contained  in 
the  street  proper.    Then  : 

Volume  of  snow  in  cu.  ft   316,800 

Weight  of  snow  at  12  lbs.  per  cu.  ft...  3,S01,60u 
B.  T.  U.  required  to  melt  snow   547,430,400 

To  supply  the  heat  required  to  melt  the 
snow,  we  may  consider  the  use  of  either  coal 
(or  coke)  or  liquid  hydrocarbons.  Consider- 
ing coal  as  fuel,  we  have :  Heating  value  is 
13,000  B.  T.  U.  per  pound  and  assuming  a 
furnace  efficiency  of  50  per  cent,  we  will  have 
as  the 

Available  heat  per  lb.  (b.  t.  u.)   6,500 

Weight  of  coal  required  (lbs.)   84,220 

Weight  of  ashes  to  be  removed  (lbs.)....  13,16u 
Grate  surface  required  at  15  lbs.  fuel  per 

sq.  ft.  of  grate  per  day  of  24  hrs   234 

Cost  of  fuel  at  $4  per  ton  $168.44 

Cost  of  fuel  per  cu.  yd.  of  snow   0.014 

In  practice,  it  would  be  exceedingly  dif- 
ficult to  apply  usefully  50  per  cent  of  the 
heating  value  of  this  fuel  in  melting  snow. 
Even  were  a  furnace  efficiency  of  50  per  cent 
realized,  it  is  doubtful  if  more  than  25  per 
cent  of  the  total  heat  value  could  be  utilized, 
as  practical  considerations  make  it  impossible 
to  bring  all  in  contact  with  the  snow.  The 
additional  considerations  of  fuel  supply,  re- 
moval of  ashes,  etc.,  increase  these  difficulties 
to  a  point  prohibitive  of  the  use  of  solid  fuel. 

Considering,  therefore,  liquid  hypdrocar- 
bons,  the  most  available  for  our  use  are 
gasolene  and  kerosene.  Crude  oil  might  be 
used  under  some  circumstances,  but  as  the 
lighter  oils  are  more  easily  vaporized,  they 
only  will  be  at  present  considered.  Gasolene 
has  an  advantage  over  kerosene  of  being  more 
easily  vaporized,  but  it  has  greater  disad- 
vantages to  offset  this,  in  that  considerable 
quantities  would  have  to  be  carried  through 
the  streets  with  consequent  danger  of  explo- 
sion or  fire  and  as  its  heating  value  is  lower 
and  its  cost  higher,  gallon  for  gallon,  than 
kerosene,  we  will  examine  the  later  as  an 
available  fuel.  Considering  kerosene  as  fuel, 
we  have : 


Heat  value  per  lb.  (b.  t.  u.)   20 

If  the  heat  generated  is  applied  under 
favorable  conditions  directly  to  the 
snow,  and  if  the  fuel  is  burned  under 
proper  conditions,  it  is  fair  to  assume 
a  furnace  efficiency  of  60  per  cent,  or, 

net  heat  value  per  lb.  (b.  t.  u.)   12, 

Pounds  of  fuel  required   45 

Weight  of  ashes  to  be  removed  

Gallons  fuel  required  at  7  lbs.  per  gallon  6 

Cost  at  4  cts.  per  gallon  $260 

Cost  per  cu.  yd.  of  snow   0 


000 


000 
620 
00 
517 
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and  the  resultant  water  is  at  the  same  tem- 
perature. It  is  probable  that  actually  the 
snow  would  be  below  32°  and  it  is  certain 
that  for  effective  delivery  to  sewers,  the 
water  would  have  to  be  at  a  temperature 
above  32°,  so  that  the  quantity  of  heat  and 
fuel  actually  required  would  be  in  excess 
of  the  above  figures,  increasing  the  unit  cost; 
but  as  the  specfic  heat  of  snow  and  of  water 
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Fig.  1 — Chart  showing  Snow  Removal  in  New  York  City  (all   Boroughs)   from   1881  to 

1910  inclusive. 


The  obtaining  of  the  above  results  is  pre- 
dicated upon  supplying  to  the  snow  only 
that  heat  actually  needed  for  fusion — 144  B. 
T.  U.  per  pound  of  snow.  It  is  also  assumed 
that  a  temperature  of  32°  F.  prevails  through- 
out the  process — e.  g.  that  the  snow  is  at  32° 


are  small  items  as  compared  with  the  latent 
heat  of  fusion,  the  general  argument  is  not 
affected  and  the  above  figures  may  be  taken 
as  practically  correct. 

If  we  grant  the  fairness  of  the  preceding 
deductions  as  to  the  cost  of  melting,  there 


Total 
snowfall. 
Inches. 


Snowfall 
i  emnved. 
Inches. 


TABLE  II.— SNOW  REMOVAL  IN  NEW  YORK  CITY. 

Average  fall  g 
per  dav.  ? 
Inches.  £ 


-82. 
-83. 
-84. 
-85. 
-86. 
-87. 
-88. 
-89. 
-90. 
-91. 
-92. 
-93. 
-94. 
-95. 


36.6 
23.9 
49.5 
47.4 
21.9 
34.1 
39.5 
36.5 
77.6 
56.1 
36.2 


0 


JLOJ7.J-  iJU  

1896-97  

38.8 

42.25 

32.0 

28.0 

Dec. 

16 

Feb. 

12 

59 

0.54 

0.47 

30.3 

1897-98  

20.5 

21.00 

12.8 

8.0 

Dec. 

26 

Jan. 

31 

37 

0.35 

0.22 

35.2 

1S98-99 

57.8 

56.00 

46.4 

47.0 

Nov. 

29 

Mar. 

1 

100 

0.46 

0.47 

31.8 

1S99-00 

20.1 

13.375 

17.8 

17.1 

Feb. 

IS 

Mar. 

15 

26 

0.69 

0.66 

30.4 

1300-01 

9.2 

9.125 

8.3 

8.7 

Jan. 

31 

Feb. 

24 

25 

0.33 

0.35 

25.0 

1901-02  

31.3 

30.00 

30.1 

30.36 

Dec. 

18 

Mar. 

78 

0.39 

0.39 

30.2 

1902-03 

26.0 

28.125 

26.0 

19.0 

Dec. 

5 

Feb. 

16 

74 

0.35 

0.26 

31.8 

1903-04  

33.0 

32.125 

30.6 

29.0 

Dec. 

3 

Mar. 

15 

104 

0.29 

0.28 

29.0 

1904-05 

55.1 

47.50 

54.3 

51.7 

Dec. 

6 

Mar. 

4 

89 

0.61 

0.58 

28.0 

1905-06     . . . 

22.1 

20.00 

21.4 

17.7 

Jan. 

9 

Mar. 

19 

70 

0.31 

0.25 

35.5 

1906-07  

52.4 

53.00 

43.7 

43.7 

Jan. 

17 

Mar. 

10 

53 

0.82 

0.82 

25.8 

1907-08..,  . 

32.2 

15.9 

Jan. 

23 

Feb. 

6 

34,800 

$  22,551.24 
15,360.04 

$0,642 

54.700 

0.548 

106,000 

27,352.05 

0.443 

60,000 

20,213.32 

0.597 

72,500 

15,035.24 

0.460 

96,500 

24,429.53 

0.520 

114,000 

47,474.40 

0.603 

7,500 

5,985.22 

0.9S53 

55,000 

29,555.82 

0.536 

96,400 

56,405.53 

0.58 

40,500 

23,094.28 

0.563 

123,500 

62,458.78 

0.477 

157,000 

60,691.51 

0.378 

492,200 

225,723.00 

0.449 

410.000 

254,716.65 

0.619 

1.015.566 

444,112.40 

0.4325 

332,053 

105,962.04 

0.3190 

1,634,518 

379,847.23 

0.2325 

803,334 

271,256.60 

0.3375 

89,973 

25.40S.83 

0.2*25 

1,237,451 

334.681.34 

0.2700 

1,653,126 

410.951.05 

0.2490 

2,325.524 

563.63S.72 

0.2425 

10.104,702 

2.052,139.05 

0.2030 

3.58S.934 

536.185.35 

0.1500 

10.422,052 

1.720.705.62 

0.1650 

811,484 

265,580.62 

0.327 

Note.  The  mile  here  used  as  a  basis  of  comparison  is  one  mile  in  length,  60  ft.  in  width  and  depth,  as  given  in  snow-fall  remov,  ,] 

From  1S96-97  to  1901-02,  inclusive,  an  allowance  is  made  of  70  per  cent  shrinkage  on  account  of  method  of  contract  payment  and  in 
•  a  fair  comparison  with  the  later  years  and  different  method  of  payment. 


123.63 
141.50 
131.50 
159.97 
35.27 
138.97 
88.33 
81.99 
199.90 
207.37 
244.9? 


order  to 
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would  seem  to  be  nothing  to  prevent  the  suc- 
cessful disposal  of  snow  by  means  of  melting 
devices,  provided  that  we  can  by  some  means 
provide  against  supplying  more  than  the  heat 
needed  for  fusion,  by  eliminating  the  melted 
snow  as  soon  as  it  is  formed.  Actual  tests 
of  melting  devices  have  shown  a  startling 
similarity  in  one  particular.  During  the  first 
few  minutes  of  the  process,  melting  has  been 
rapid  and  quite  satisfactory,  but  there  has 
been  a  sudden  decrease  after  a  very  short  time, 
and  with  the  addition  of  only  the  normal 
amount  of  snow,  the  machine  has  quickly 
been  overwhelmed.  This  accords  very  well 
with  the  statements  before  made  in  regard  to 
the  process  of  melting  where  the  melted  snow 
is  allowed  to  remain  with  the  unmelted,  with 
no  means  other  than  gravity  drainage  pro- 
vided for  its  elimination  and  it  is  not  an  un- 
fair deduction  to  say  that  the  failure  of  melt- 
ing devices  has,  in  the  main,  been  due  to  this 
enormous  and  useless  absorption  of  heat  by 
and  poor  conduction  of  heat  in  the  water 
mixed  with  the  unmelted  snow. 

In  support  of  this  position,  let  us  assume 
that  100  cu.  yds.  of  snow  are  melted  per  hour. 
Then :  100x46,656  or  4,665,600  B.  T.  U.  must  be 
furnished  per  hour  for  fusion  alone  and  the 
fuel  (kerosene)  required  will  be:  4,665,600x 
12,000  or  388.8  lbs.  or,  at  7  lbs.  per  gallon, 
55.5  gals.  At  4  cts.  per  gallon  this  will  cost 
4x55.5  or  $2.22.  The  water  resultant  from  the 
fusion  of  100  cu.  yds.  of  snow  will  be  12x27x 
100  or  32,400  lbs. 

If  this  water  at  a  temperature  of  32 
F.,  is  allowed  in  the  course  of  an 
hour's  operation  to  mix  with  an  equivalent 
weight  of  snow  (100  cu.  yds.)  also  at  32° 
F.,  we  shall  have  to  transmit  through  the 
water  144  B.  T.  U.  for  each  pound  of  the  un- 
melted snow  and  this  will  mean  raising  each 
pound  of  the  water  through  144°  of  tempera- 
ture, since  we  must  have  a  difference  of  tem- 
perature to  secure  a  heat  transfer.  If  this 
heat  were  all  surrendered  to  the  snow  by  the 
water,  we  should  not  be  losers  so  far  as  heat 
alone  is  concerned,  but  it  is  probable  that  half 
of  this  heat  is  retained  by  the  water,  so  that, 
reading  directly  in  dollars  and  cents,  we  have 
a  momnetary  loss  in  heating  this  water  of 
$1.11.  This,  however,  is  the  least  of  our 
losses,  for  the  imperfect  conduction  of  heat 
through  the  water  is  responsible  for  a  time 
loss  that  it  is  hard  to  evaluate  directly,  for 
our  radiation  losses  increase  directly  as  the 
time  and  our  stack  losses  will  increase  in  a 
far  greater  ratio,  for  while  the  furnace  is 
generating  its  full  quota  of  heat,  the  water 
does  not  absorb  it  and  the  waste  gases  carry 
into  the  outer  air  great  quantities  of  heat 
that  might  otherwise  be  usefully  applied.  If, 
on  the  other  hand,  some  means  were  provided 
to  get  rid  of  this  water,  the  melting  of  snow 
could  go  on  uninterruptedly  and  the  waste 
gases  at  comparatively  low  temperature  could 
be  employed  to  heat  the  discharge  water  from 
32°  to  such  a  temperature  as  would  make 
certain  delivery  to  catch  basins  without  freez- 
ing. In  this  way  the  time  loss  would  be  done 
away  with  and  the  radiation  loss  lessened  very 
appreciably. 

The  means  that  most  naturally  suggests  it- 
self for  attaining  this  rapid  elimination  of 
water  is  some  form  of  rotary  melting  shell, 
from  which  the  water  would  be  thrown  by 
centrifugal  force  through  appropriate  open- 
ings. To  prevent  the  water  from  soaking 
through  the  snow,  it  might  be  well  also  to 
apply  the  heat  to  the  exterior  of  the  masses 
of  snow  in  the  machine  and  in  one  of  the 
centrifugal  type,  an  additional  advantage  in 
this  connection  would  be  obtained  through  the 
centrifugal  pressure  of  the  snow  against  the 
melting  surfaces.  It  would  also  seem  highly 
desirable  to  devise  some  mechanical  means 
of  collecting  the  snow,  in  order  to  do  away 
with  the  expensive  and  uncertain  clement  of 
manual  labor  and  to  secure  an  easily  regu- 
lated and  certain  feed  for  the  machine,  suited 
to  its  capacity.  With  the  present  perfection 
of  the  gasolene  motor,  it  should  not  be  dif- 
ficult to  attain  these  results. 

If  a  friitrifug.il  device  as  outlined  above  is 
employed,  there  must,  of  course,  be  means  pro- 
vided to  rotate  1 1 1  < -  IflOW  and  the  melting 
shell.    At  first  sight,  the  expenditure  of  power 


looks  enormous,  but  on  closer  consideration 
it  will  not  be  found  prohibitive,  for  the 
speed  of  rotation  need  not  be  rapid  and  as  the 
snow  would  probably  be  handled  in  small 
quantities  at  any  one  time,  the  engine  required 
for  this  work  need  not  be  large.  If,  for  that 
matter  we  were  to  consider  the  work  done  in 
loading  10,000,000  cu.  yds.  of  snow  by  hand 
into  carts,  we  should  find  that  it  was  above 
a  gross  total  of  100,000  H.  P.,  exclusive  of 
the  work  done  in  transporting  and  unloading 
it,  so  that  we  need  not  fear  having  to  provide 
engines  to  rotate  the  same  amount  of  snow 
at  the  speed  needful  to  eliminate  the  water 
as  before  set  forth.  Further,  there  is  a  large 
cost  balance  in  favor  of  melting  as  against 
the  methods  that  have  previously  obtained  in 
city  work,  so  that  there  is  a  considerable 
margin  to  work  on  and  still  produce  better, 
quicker  and  cheaper  snow  disposal  than  any 
methods  at  present  in  vogue.  It  is  hoped  that 
the  attention  of  inventors  may  be  directed 
anew  to  this  problem  and  that  something 
along  the  lines  herein  laid  down  may  be  pro- 
duced before  long. 


The  Development  of  Street  Pavements 
and  Road  Construction  as  Shown 
by  Patents  Granted  by  the 
U.  S.  Government. 

I 

When  the  importance  of  street  pavements 
and  the  amount  of  money  involved  in  their 
construction  are  considered  it  is  not  strange 
that  inventors  have  been  at  work  for  many 
years  seeking  to  find  the  ideal  pavement.  It 
is  the  purpose  of  this  article  to  describe  some 
of  the  more  important  patents  of  these  in- 
ventors, and  to  show,  as  far  as  possible,  how 
these  inventions  have  aided  in  the  develop- 
ment of  street  pavements  and  in  the  construc- 
tion of  improved  highways. 

IRON  PAVEMENTS. 

One  of  the  necessary  qualities  for  an  ideal 
pavement  is  durability.  Iron  was  thought  to 
possess  this  quality  and  many  of  the  early 
inventors  endeavored  to  use  this  material  for 
paving  purposes.  Of  the  685  patents  for 
street  pavements  or  road  construction  granted 
by  the  U.  S.  Government  prior  to  Jan.  1, 
1900,  83  were  for  some  form  of  iron  pave- 
ment. Many  of  these  inventions  were  imprac- 
ticable and  probably  not  even  experimented 
with. 

Perhaps  the  most  extended  experiment  in 
this  country  with  iron  pavement  was  made  in 
New  York  about  1865,  when  iron  blocks  were 
laid  on  Cortlandt  St.  The  blocks  were 
roughened  on  the  surface  by  hexagonal  pro- 
jections about  1  in.  in  size,  separated  by  sim- 
ilar depressions.  The  pavement  proved  a  fail- 
ure as  it  was  rough  and  noisy,  and  horses  tore 
off  their  shoes  and  slipped  and  fell  frequent- 
ly. After  a  short  trial  the  pavement  was 
taken  up. 

Impregnated  wooden  blocks  capped  with 
steerwere  used  in  1888  to  pave  the  intersec- 
tion of  two  streets  in  Berlin,  Germany.  This 
pavement  was  removed  in  1897  upon  the  ap- 
plication of  the  makers.  It  is  stated  that  at 
the  beginning  this  pavement  was  fairly  dur- 
able, but  after  an  existence  of  eight  years  its 
steel  capping  became  so  worn  under  the  heavy 
traffic  as  to  require  renewing.  These  same 
experimenters  had  in  1877  laid  an  iron  pave- 
ment on  "Unter  den  Linden"  in  Berlin.  This 
pavement  remained  until  about  1890  when  it 
was  removed  at  the  request  of  the  experi- 
menters. 

\n  experimental  pavement  made  under  the 
Schrcycr  patent,  which  is  described  elsewhere 
in  this  article,  was  laid  1890  on  a  sidewalk 
crossing  at  an  entrance  to  a  railroad  freight 
\ard  in  Columbus,  ().  This  pavement  was  a 
combination  of  iron  plates  with  pockets  con- 
tinuing oak  blocks.  At  the  end  of  1(5  months 
use  it  is  stated  that  the  blocks  showed  a  wear 

of  but  14  in. 

These  aic  about  the  only  extended  experi- 
ment! with  iron  pavements  concerning  which 
information  is  available.  Of  late  years  few 
attempts  have  been  made  to  use  iron  as  a 


paving  material.  In  fact  but  two  patents  for 
pavements  in  which  iron  is  the  prime  factor 
have  been  taken  out  since  Jan.  1,  1900. 

The  patents  which  have  been  granted  for 
iron  pavements  may  be  divided  roughly  into 
four  classes: 

(1)  Pavements  composed  of  circular  or 
rectangular  frames  fitted  with  means  for  in- 
terlocking. 

(2)  Interlocking  iron  plates. 


Fig.  1. 

(3)  Combination  pavements  composed  of 
iron  pockets  containing  gravel,  wood  blocks, 
or  bituminous  materials. 

(4)  Iron  paving  blocks. 

The  first  patent  for  an  iron  pavement  was 
granted  in  1843  to  Mr.  W.  D.  Terry.  A  sec- 
tion of  the  pavement  is  shown  in  Fig.  1.  Ex- 
amples of  other  early  iron  pavements  are 
shown  in  Figs.  2  to  8. 

The  importance  of  reducing  the  quantity 
of  metal  in  an  iron  pavement  was  recognized 
early  and  atempts  to  do  this  were  made  by 


Fig.  2. 

devising  pavements  composed  of  hollow  cells. 
S.  H.  Titus  and  Otto  Des  Granges  were 
granted  one  of  the  earliest  patents  (No. 
18,417)  for  a  cellular  iron  pavement.  A  per- 
spective view  of  one  of  the  blocks  is  shown 
in  Fig.  9.  The  block  composing  this  pave- 
ment was  made  1  ft.  square.  The  blocks  were 
divided  by  the  ribs  into  compartments  or  cells 
of  a  6-sided  form.  The  lower  part  of  the 
periphery  of  the  block  is  made  square,  while 
the  upper  part  was  composed  of  the  pro- 
jections and  recesses  which  were  produce 
by  the  6-sided  compartments  or  cells  in  whic 


Fig.  3. 

the  block  was  diveded  by  the  ribs.  The  joint 
between  the  blocks  was  made  by  placing  them 
together,  so  that  the  projecting  part  of  the 
first  block  enters  the  recess  in  the  adjoining 
block  and  rested  upon  the  square  edge,  form- 
ing the  lower  part  of  the  periphery  of  the 
block,  and  vice  versa,  whereby  either  block 
was  prevented  from  moving  up  or  down  sep- 
arately. 

In  Fig.  1  * »  is  shown  a  pavement  composed 
of  iron  plates.  The  patent  (No.  22.414)  for 
this  pavement  was  granted  in  1858  to  R.  Mont- 


September  6,  191 1. 
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gomery  of  New  York.  In  the  specification  of 
the  letters  patent  the  inventor  states : 

Another  great  advantage  of  my  pavement 
consists  in  its  great  durability.  By  forming  the 
corrugations  thicker  on  the  upper  face  and 
giving  them  a  gentle  curved  or  arched  form, 
they  resist  great  strain  and  at  the  same  time 
will  endure  great  wear.  This  arched  pavement 
presents  an  even  surface  for  carriages,  omni- 
buses and  drays,  to  pass  over  with  the  ease  of 
a.  railroad,  without  the  present  enormous  wear 
and  tear  and  the  unnecessary  consumption  of 
so  much  horse  power.  Again,  by  constructing 
pavements  after  my  plan,  a  firm  foothold  is  al- 
ways afforded  for  horses,  since  even  if  the  top 
of  the  corrugations  becomes  much  worn,  there 


elastic  or  yielding  material — as  pine,  cypress, 
or  cedar,  or  of  felt  of  paper  saturated  with 
tar — were  fitted,  after  which  the  shell 
was  filled  level  to  the  edges  of  the  rim  with  a 
concrete  of  cement  and  sand,  cement  sand  and 


bed,  1,  the  surface  of  which  may  be  of  any 
desired  pitch  or  inclination  down  to  both 
sides.  At  each  side  is  formed  a  shallow  ditch 
or  glitter,  2.  The  body  of  the  road-bed  may 
be  surfaced  in  any  suitable  manner.  Cen- 


Fig.  8. 


screened  gravel,  artificial  stone,  or  asphalt  and 
screened  gravel.    A  section  of  pavement  con- 
structed with  these  blocks  is  shown  in  Fig.  12. 
In  1890  a  patent  was  granted  to  Gottlieb 


Fig.  4. 


will  still  be  sufficient  space  between  the  corru- 
gations to  receive  the  calks  of  the  horse's  shoe. 
There  will  be  less  liability  of  expansion  and 
contraction  in  my  pavement,  than  in  any  other 
iron  pavement  with  which  I  am  acquainted 
inasmuch  as  the  corrugations  on  the  under  side 
are  always  filled  with  moist  earth,  and  as  the 
surface  thus  exposed  is  very  great,  the  heat  of 
the  sun  upon  the  small  part  exposed  to  its  direct 
rays,  is  counteracted  to  a  great  degree. 

An  interesting  combination  of  iron  and 
wood  pavement  was  granted  a  patent  in  1870. 
The  inventor  was  John  Stafford  Kelly  of  New 
York.  The  invention  consisted  of  the  combi- 
nation of  a  wooden  block  preferably  8  ins. 
long,  3  ins.  wide  and  6  ins.  deep,  of  uniform 
horizontal  cross-sectional  area,  with  an  iron 
band,  shaped  on  the  inside  to  fit  upon  block, 
but  tapering  on  the   outside,  to  enable  the 


Schreyer,  of  Columbus,  O.,  for  a  pavement 
consisting  of  an  iron  plate  cast  with  pockets. 
These  pockets  were  filled  with  wood  or  other 
material.    Fig.  13  shows  a  perspective  view  of 


Fig.  5. 

band  to  readily  work  down  with  the  wear  of 
the  wood,  or  to  be  driven,  without  unneces- 
sary resistance,  by  any  suitable  implement. 
Fig.  11  shows  a  plan  and  vertical  sectional 
view  of  the  combination. 

Numerous  patents  have  been  taken  out  for 
iron  paving  blocks.  One  of  the  most  inter- 
esting of  them  was  granted  to  James  M.  Glenn 
in  1884.  Mr.  Glenn's  invention  consisted  of  a 
shell  of  cast  iron,  usually  cast  with  a  rim  at 
right  angles  to  the  table  of  the  shell,  the  lower 
edge  of  which  is  provided  with  an  inwardly 
projecting  lip  or  flange.  This  shell  was  closed 
upon  the  top  or  table  side  and  open  at  the 
bottom,  and  the  exterior  surface  of  the  table 
could  be  roughened  in  any  desired  design  to 
furnish  footholds.    Into  this  shell  strips  of  an 


one  of  the  paving  blocks  and  also  a  plan  view 
of  four  when  united  and  partially  filled.  An 
experimental  length  of  this  pavement  was  laid 
at  Columbus  as  mentioned  elsewhere  in  this 
article. 


Fig.  7. 

Fig.  14  shows  a  tranverse  view  of  a  road 
constructed  according  to  the  invention  of 
Elias  A.  Store,  patent  No.  443,059.  The 
method  of  constructing  this  road  mav  be  de- 
scribed as  follows :  Preparatory  work  is  done 
by  preliminary  grading  and  packing  the  road- 


trally  upon  the  road  are  laid  longitudinal 
stringers,  3,  of  oak  or  other  suitable  lumber. 
These  stringers  may  be  about  3  by  8  ins. 
Superimposed  upon  these  stringers  are  the 
rails  4,  which  may  be  of  rolled  iron  or  steel, 
and  which  are  provided  at  one  or  both  edges 
with  vertical  ribs  5,  having  outwardly-ex- 
tending flanges  G.  Between  the  tracks  the 
road-bed  is  paved,  as  shown  at  7,  preferably 
with  brick  or  stone,  although  macadam  or 
other  suitable  pavement  may  be  substituted, 
if  preferred.  The  size  of  the  road-bed  or  the 
portions  between  the  outer  tracks  and  the 
ditches  may  be  surfaced  in  any  manner  de- 
sired. The  rails,  in  order  to  prevent  them 
from  spreading,  are  connected  at  suitable  in- 
tervals by  transverse  braces  of  iron,  said 
braces,  which  are  designated  by  8,  being 
bolted  to  the  flanges  6  of  the  rails,  or  they 
may  be  extended  under  the  latter  and  se- 
cured by  spikes  driven  into  the  wooden 
stringers.    About  4  or  5  ft.  below  the  ditches 


Fig.  9. 

tile  drains  10  are  laid,  this  being  of  course 
done  prior  to  the  preparation  of  the  surface 
of  the  road. 

The  latest  development  in  iron  pavement  is 
shown  in  Fig.  15.  The  patent,  No.  992,573, 
was  granted  on  May  16,  1911,  the  inventor 
being  Peter  P.  McMenamin  of  Jersey  City, 
N.  J.  In  the  letters  patent  the  claim  is  made 
for  a  block,  composed  of  a  single  sheet  of 
metal  bent  to  form  top,  sides  and  ends,  said 
sides  having  flanges  bent  to  overlap  said  ends, 
and  said  sides  and  flanges  also  having 
tongues  struck  inwardly  from  the  body  there- 
of to  form  concrete  engaging  members  and 
also  to  form  communicating  apertures  be- 
tween the  interior  and  the  exterior  of  the 
block.  The  method  of  constructing  the  pave- 
ment with  these  blocks  is  as  follows.  The 
roadbed  is  leveled  and  prepared  for  the  super- 
posed roadway,  and  the  concrete  foundation 
is  then  laid  thereon  in  a  smooth  and  even 
manner.  On  top  of  the  foundation  there  is 
then  laid  the  cementitious  bed,  which  is  of  a 
depth  sufficient  to  allow  the  sides  of  the 
blocks  to  extend  the  full  depth  thereof.  The 
blocks  are  then  embedded  in  the  cementitious 
bed  by  means  of  pressure,  in  staggered  rela- 
tion, and  spaced  apart  from  each  other  an 
appreciable  distance.  The  cementitious  ma- 
terial passes  through  the  apertures  and  ties 
the  juxtaposed  blocks  together.  The  armored 
roadway  is  then  coated  with  a  suitable  wash 
of  an  attritious  sand  in  a  cementitious  ma- 
terial, so  as  to  form  a  roughened  gripping  or 
anti-slip  surface. 

The  following  is  believed  to  be  a  complete 
list  of  all  patents  for  iron  pavements  granted 
by  the  U.  S.  Government  up  to  June  1,  1911. 
Copies  of  these  patents  can  be  obtained  from 
the  U.  S.  Patent  Office,  Washington,  D.  C, 
for  5  cts.  each.  '. 

No.  3,168,  Iron  Pavement;  W.  D.  Terry,  invent- 
or: oatented  July  12,  1843. 
An  Illustration  of  this  pavement  Is  shown  In 
Fig.  1. 
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No.  8,020.  Iron  Pavement;  G.  H.  Knight,  invent- 
or; patented  April  1,  1851. 
Fig.  2  shows  this  pavement. 
No.   12,172,  Iron  Pavement;   Chapman  Warner, 

inventor;  patented  Jan.  2,  1855. 
No.  12,755,  Iron  Pavement;  G.  Neilson,  inventor; 
patented  April  17,  1855. 
This  pavement  is  shown  in  Fig.  3. 
No.  14,384,   Iron  Pavement;   P.   M.  Hutton.  in- 
ventor; patented  March  4,  1856. 
A  section  of  this  pavement  is  shown  in  Fig.  4. 
No.  14,736,  Iron  Pavement;  A.  P.  Robinson,  in- 
ventor; patented  April  29,  185C. 
Fig.  5  shows  some  of  the  details  of  this  pave- 
ment. 

No.  15,479,  Iron  Pavement;  S.  B.  Ellithorn,  in- 
ventor; patented  Aug.  5,  1856. 
An  illustration.  Fig.   6,  of  this  pavement  is 
given  elsewhere. 

No.  15,776,  Iron  Pavement;  G.  M.  Ramsev.  in- 
ventor; patented  Sept.  23,  1856. 


to  the  vehicle  a  sure  foothold.  The  surface  of 
the  pavement  is  composed  of  alternate  eleva- 
tions and  depressions  substantially  equal  in 
number  and  surface,  and  nearly  rectangular  the 
depressions  being  only  large  enough  to  easily 
admit  either  calk  of  the  horseshoe. 
No.  31,093,  Mode  of  Constructing  Iron  Pave- 
ments; B.  C.  Smith,  Burlington,  N.  J.,  in- 
ventor; patented  Jan.  8,  1861. 
This  invention  is  an  improvement  over  Patent 
No.  18,251,  granted  to  Mr.  Smith  in  1857.  The 
invention  patented  in  1861  consists  of  a  pave- 
ment composed  of  a  series  of  plates  laid  a  given 
distance  apart  from  each  other  and  having  pro- 
jections and  recesses  so  proportioned  to  this 
distance,  that  while  the  pavement  presents  a 
continuous  surface  incapable  of  yielding,  any 
one  of  the  plates  can  be  readily  disconnected 
from  the  adjacent  plates  by  the  lateral  move- 
ment of  the  latter. 

No.  31.131,  Pavement  and  Railway  Combined;  B. 


Fig.  10. 


A  section  of  this  pavement  is  shown  in  Fig.  7. 
No.  16,692,  Iron  Pavement;  C.  Mettam,  inventor; 
patented  Feb.  24,  1857. 
This  pavement  is  shown  in  Fig.  8. 
No.  16,757,  Iron   Pavement;   C.   J.  Shepard,  in- 
ventor; patented  March  3,  1857. 
No.  17,662,  Iron  Pavement;   G.  W.   Bishup,  in- 
ventor; patented  June  30,  1857. 
No.  18,251,  Iron  Pavement;  B.  Smith,  inventor; 

patented  Sept.  22,  1857. 
No.  18,417,  Iron  Pavement;  S.  H.  Titus  and  Otto 
Des  Granges,  St.  Louis,  Mo.,  inventors;  pat- 
ented Oct.  13,  1857. 
This  patent  was  reissued  on  May  1,  1860,  to 
the  above  inventors,  the  reissue  number  being 
957.     A  brief  description  of  the  pavement  as 
given  in  the  specifications  for  the  reissue  of 
May  1,  1860,  is  given  elsewhere. 
No.  19,592,  Iron  Pavement;  A.  R.  Tewkesbury, 

inventor;  patented  March  9,  1858. 
No.  21,834,  Construction  of  Metallic  Side  Pave- 
ments; Peter  H.  Jackson,  New  York,  N.  Y., 
inventor;  patented  Oct.  19,  1858. 
This    invention    consists    in    so    forming  the 
edges  of  the  large  iron  plates  used  for  sidewalks 
that    they    receive    a    wrought    iron    rod  and 
stanchions  which  simultaneously  make  an  open 
truss  to  support  the  plate  and  also  straighten 
nut  the  plate,  removing  any  twist  or  buckling. 
Nc.    22,035,    Connecting;    Metallic    Tiles.  Plates. 
Beams,  etc.;  Silas  T.  Savage.  Albany,  N.  Y., 
inventor;  patented  Nov.  9,  1858. 
No.  22,444,  Iron  Pavement;  R.  Montgomery.  New 
York,  N.  Y.,  inventor;  patented  Dec.  28,  185S. 
This  patent  is  illustrated  and  described  else- 
where. 

No.  22,835,  Cast-Iron  Pavement;  Chapman  War- 
ner,  New   York,   N.   Y.,   inventor;  patented 
Feb.  1,  1859. 
This   invention   consists   in   constructing  the 
pavement  of  iron  frames  which  when  laid  to- 
gether at  right  angles  to  each  other  form  a  self- 
sustaining  structure   by   mutually   binding  and 
supporting   each   other.     Each    frame    is  sur- 
mounted by  a  single  boss  which  constitutes  the 
traveling  surface. 

No.  22,896,  Cast-Iron  Pavement;  Silas  T.  Savage, 
Albany,  N.  Y.,  inventor;  patented  Feb.  8, 
1859. 

This  invention  consists  in  a  method  of  con- 
necting or  combining  polygonal  or  circular 
blocks  to  f/jrm  a  continuous  cast-iron  pavement, 
by  means  of  dovetails  on  the  blocks,  and  locking 
pieces  of  peculiar  construction  fitting  between 
the  blocks  and  into  the  dovetails  thereon.  The 
blocks,  when  intended  for  roadways,  may  have 
cavities  extending  through,  of  any  desirable 
form  to  contain  gravel;  and  when  intended  for 
walks  may  be  without  such  cavities,  but  may 
have  a  studded  or  grooved  surface. 
No.   23.038,   Corrugated  lion   Pavement:  James 

Montgomery,    New    York,    N.    Y.,  inventor; 

patented   Feb    22,  1859. 
The  principal  features  of  this  metallic  pave- 
ment   ai  ■    large    corrugations    running  trans- 
versely of  the  .street  and  placed  at  such  distance 
apart   as   I"  acenmiiMidatc  stones  nf  considerable 
si'/A-,  among  Which  stones  a   suitable  cement  is 
run    to   form    t  be    whole    Into  a    solid  concrete 
mass.    In  the  Intervals  between  the  large  cor- 
i  ligations,    smaller    corrugations    are  produced 
<  »ti  the  large  corrugations  are  spurs  or  prnjec 
lions    for  affording   fool  bold    for   horses   and  to 
art    'HI   i  ne  shirting  ot   the  tilling  matter. 
No.  28489,  Iron   Pavement;  .James  Montgomery, 

New   York,  N.   Y.,  Inventor;  patented  Man  li 

8,  1M9. 

The  general  Idea  ol  Ibis  Invention  Is  similar 
to    I  h<-    one    for    which    patent    No.    28,088  was 

granted.    One  ol  the  main  difference!  is  thai 

the  pavement  Is  mo  const  rial  ed  as  tO  present  on 
ilh   upper  Hinrace  a  sei  les  of  serpentine  or  wind 

lug  rib*. 

!7,0CI    Modi-  or  Mai<ing  Pavementi ;  Samuel 

I)   Tillman,  New-  York,  N.  Y.,  Inventor;  pal- 

<  nted  March  27,  1  k«o. 

Hy  this  Invention  Hie  [iiivcnoril  Is  to  be  con- 
I IrUC ted  of  block*  or  plafCI  0(  Iron  which  shall 
present    to   Hie   wheels  of  a   common    Vehicle  a 

■mooth  path  and  yt\  give  to  the  horse  attached 


C.  Smith,  Burlington,  N.  J.,  inventor;  pat- 
ented Jan.  15,  1861. 
This  invention  consists  of  a  pavement  com- 
posed of  a  series  of  solid  cast  iron  plates,  each 
plate   having  a  number  of  transverse  ribs  or 
their  equivalents,  and  a  longitudinal  rib  forming 
a  rail  the  upper  surface  of  the  latter  being  level 
with  that  of  the  transverse  ribs  and  the  ribs 
being  cut  away  near  the  rail  for  the  free  pas- 
sage of  the  flanges  of  the  car  wheel. 
No.    33,610;    Improvement   in   Iron  Pavements: 
Lucius  Stebbins.  New  York,  N.  Y.,  inventor- 
patented  Oct.  29,  1861. 
This  invention  provides  for  a  pavement  formed 
of  flat  smooth  metal  plates,  perforated  with  a 
number  of  holes  through  which  project  movable 
teeth.      These    teeth    yield    when    exjposed  to 


( 

Fig.  11. 


pressure  of  a  flat   surface,  and  when   not  de- 
pressed furnish  a  foothold  for  the  horses. 
No.  38,568;  Improvement  in  Iron  Street  Cross- 
ings;     Lionel     .Tobert     D'Epineuil,  Paris, 
France,  and  James  M.  Letts,  Washington, 
D.  C,  inventors;  patented  May  19,  1863. 
The  invention  consists  in  providing  the  cross- 
ings with  a  ditch  made  across  the  street  from 
one  sidewalk  to  the  other,  and  made  of  masonry, 
covered   or  lined  with   thin   iron   plates.  The 
ditch  is  closed  on  the  top  by  plates  of  cast-iron, 
with   holes  in  it   to  let  the  mud  or  rain,  etc., 
fall  into   the  ditch   underneath,  and   of  a  Suf- 
ficient   thickness  lo  carry  all  wagons  or  loaded 
cars  running  across  the  crossing. 
No.  41,412;  Improvement  in  Cast  Iron  Pavements 
and    Gutters;    Morton    Pennock,  Kennetts 
Square,  Pa.,  inventor;  patented  Jan.  26,  1864. 
This  invention  consists  in  arranging  a  hollow 
sp.o  c-  or  channel   under  the  metal  plates  which 
constitute  the  pavement  in  such  a  manner  thai, 
by    admitting    Steam    or    healed    air    into  said 
channel,    the   pavement   can    be   kept    free  from 
snow  and  ice. 

No.    11,161;   Improvements  in  Street  I'avements; 
N.    Mcndal    Sbafer,    New    York,    J\.    Y.,  In- 
ventor;  patented  Sept.   27.    I N6 1 
This  invention  provides  for  the  use  of  diamond 

shaped    skeleton    blocks    provided    with  steady 

pins   and    corresponding    holes  and   semi  bottom 

1 1;  i  ages. 

No.  ."a;. 56:!;  Improved  Pavement;  I).  Huestls 
•  'old  Spring.  N.  Y.,  Inventor;  patented  July 
21.  i860. 

This  Invention  provides  for  a  grooved  street 
pavement  consisting  of  boxes,  with  bottom 
Hinges,  and  dovetail  spaces  with  cemenl  or 
oilier  bard  tilling,  the  upper  edge!  being  beveled 
and  forming  grooves  when  the  boxes  are  com- 
bined. 

No  111,. '.vii;  Improved  Metallic  Pavement:  John 
B     TaiT,    Chicago,    111.,    Inventor;  patented 

Jen,  29,  1807, 

This  Invention  consists  of  the  use  of  metallic 


slabs  constructed  with  interlocking  projections 
and  depressions. 

No.  63,324;  Improved  Pavement;  C.  W.  Stafford, 
Saybrook,  Conn.,  inventor;  patented  March 
26,  1867. 

The  pavement  consists  of  a  cast  iron  base, 
made  in  sections,  and  divided  with  cells.  These 
cells  contain  wood  blocks.  The  iron  and  wood 
sections  are  secured  together  by  means  of 
staples  or  clamps  and  pins. 

No.  64,094;  Improved  Street  Pavement;  George 
W.  Grader  and  Matthias  H.  Baldwin,  Mem- 
phis, Tenn.,  inventors;  patented  April  23, 
1867. 

No.  70,076;  Improvement  in  Metallic  Pavements; 
Jeremiah  Dean,  West  Roxbury,  Mass.,  in- 
ventor; patented  Oct.  22,  1867. 
No.  72,111;   Improved  Street  Pavement;  Henry 
M.    Stow,    San   Francisco,    Calif.,  inventor; 
patented  Dec.  10,  1867. 
The  invention  consists  in  forming  a  pavement 
of    alternate    tiers    of    wedge-shaped  wooden 
blocks    and    cast-iron    plates,    with  projecting 
wedge-shaped  flanges,  to  be  driven  into  a  foun- 
dation of  sand  or  loose  earth. 

No.     93,480;    Improved    Cast    Iron  Pavement: 
Alonzo  Farrar,  Longwood,  Mass.,  inventor; 
patented  Jan.  4,  1870. 
Consists  of  a  pavement  constructed  of  sec- 
tions composed  of  a  series  of  narrow  and  deep 
bars. 

No.  104,513;  Improvement  in  Metallic  Pavements: 
Samuel  D.  Tillman,  Jersey  City,  N.  J.,  in- 
ventor; patented  June  21,  1870. 
This  is  an  improvement  of  Patent  No.  27,658 

granted  to  Mr.  Tillman  in  1860. 

No.   106,832;   Improvement  in  Pavements;  John 
Stafford  Kelly,  New  York,  N.  Y.,  inventor; 
patented  Aug.  30,  1870. 
This  invention  is  described  elsewhere  in  this 

issue. 

No.  107,989;  Improvement  in  Corrugated  Metallic 
Pavements;     George    Wilkes,     New  York, 
N.  Y.,  inventor;  patented  Oct.  4,  1870. 
The  invention  consists  in  the  use  of  a  metallic 
corrugated    pavement,    laid    broad   across  the 
street  from  curb  to  curb,  filling  the  whole  road- 
way, and  furnishing,  by  alternate  grooves  and 
ridges,   a   series   of  tracks,    which   will  adapt 
themselves  to  every  gauge  of  vehicle  and  to  the 
tread  of  every  tire. 

No.    121.524;    Improvement   in    Pavement;  John 
Stafford  Kelly.  New  York,  N.  Y.,  inventor; 
patented  Dec.  5,  1871. 
This  is  an  improvement  on  Patent  No.  106,832. 

previously  granted  Mr.  Kelly. 

No.   127, 62S;   Improvement  in   Pavements;  John 
Merlette,  Sr.,  Bound  Brook,  N.  J.,  inventor: 
patented  June  4,  1872. 
The  invention  provides  for  the  use  of  cast 
iron  blocks  with  ties,  which  may  be  of  wood, 
arranged  to  pass  through  a  series  of  adjacent 
blocks  at  opposite  ends,  to  tie  the  several  blocks 
of  the  pavement  together  in  directions  at  right 
angles  to  the  ties. 

No.  134,049;  Improvement  in  Pavements;  Edwin 
Gomez,  New  York,  N.  Y„  inventor;  patented 
Dec.  17,  1872. 
By  this  invention  the  base  of  the  pavement 

is  made  of  cast  iron  and  the  wearing  surface  of 

alternate  strips  of  wood  and  iron  connected  to 

the  base. 

No.  131.622:  Improvement  in  Pavements;  Milton 
E.   Worrell,   Monmouth,   111.,   inventor;  pat- 
ented Jan.  7.  1S73. 
This  consists  of  a  combined  iron  and  wood 
pavement  formed  by  the  combination  of  perfor- 
ated   cellular   iron   plates,    edge   flanges,  cross 
flanges,  stay  rods,   wooden  blocks  and  rubber 
or  other  elastic  packing. 

No.    141,217;    Improvement    in   Rails   for  Street 
Railways;  Maria  L.  Ghishardine,  Providence. 
R.    I.,   inventor;    application    filed   May  17, 
1S73.  patented  July  29,  1S73. 
This   invention    calls   for   a    thin    metal  rail 
provided  with  downward  projecting  sides,  span- 
ning a  wooden  bed.    It  can  also  be  used  for  a 
metal  trackway  for  wagon  traffic. 
No.    14G.413;    Improvement   in    Iron  Pavements; 
John  Vandercar,  Brooklyn,  N.  Y.,  inventor, 
application  filed  Nov.  15,  1873,  patented  Jan 
13,  1S74. 

This  invention  provides  for  a  pavement  made 
in   sectional   iron    frames,   each    having  a  long 


Fig.  12. 


vertical    chamber   which    is    filled    with  cement 
sand  or  oilier  suitable  material. 
No.   153, S02;   Improvement   In   Pavements;  Alois 
Blank,  St.   Louis.  Mo..  Inventor;  application 
tiled  July  3.  IS"  I ,  patented  Aug.  4,  1ST  I 
The  pavement  consists  of  iron  castings,  inter- 
locked together  to  form  cells  lo  receive  the  wood 
block!   which  constitute  the  wearing  surface. 
No.    |."i."i.!i;i2;    Improvement    in    lion  I'avements: 
George    K.    Snow.    Watertown,    Mass.,  In- 
vei          application  tiled  l-vi>,  20,  1ST2,  pat- 
ented Oct,  18,  1874, 
The  Invention  provides  for  the  use  of  a  metal- 
lic   paving    block    made    Into    lour   arms,  which 
wlan    In    place    has    a    bearing    on    four  other 
blocks.     The   cavities    formed    b>    the    arms  of 
llu-  block  are  lammed  lull  of  gravel. 
No     171. -IIS.     Improvement     In     Paving  Blocks; 
W  illiam    K     Prentiss,    Nort  liampton,  Mass., 

Inventor;  application  Hied  June  7.  IS75,  pat- 
anted  Dec.  '-'!.  18'-"- 
This  Invention   provide!  for  n   paving  block 
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consisting  of  a  cast  iron  frame  and  cement  body. 

The  wearing-  surface  is  of  metal. 

No.  172,574;  Improvement  in  Pavements;  Fred- 
erick W.  Mathias,  St.  Louis,  Mo.,  inventor; 
application  filed  Sept.  27,  1875,  patented  Jan. 
25,  1876. 

This  pavement  consists  of  interlocking  sec- 
tional grates,  the  cells  containing  a  filling  of 
gravel. 

No. .181,392;  Improvement  in  Pavements;  Samuel 
Baird.  Baird  Iron  Works,  O.,  inventor;  ap- 
plication filed  June  23,  1876,  patented  Aug. 
22,  1876. 

The  description  of  this  invention  is  given 
above. 

No.  184,817;  Improvement  in  Pavements;  Charles 
R.  Anderson,  St.  Louis,  Mo.,  inventor;  appli- 


Fig.  13. 


cation  filed  Jan.  26,  1875,  patented  Nov.  28: 
1876. 

The  invention  relates  to  an  iron  frame  having 
open  chambers  of  considerable  size  adapted  to 
receive  macadam  or  its  equivalent,  and  con- 
sists in  a  subsurface  grate,  the  transverse  bars 
of  which  are  constructed  with  roughened  or  in- 
dented heads  or  top  flanges,  flush  with  the  sur- 
face of  the  street. 

No.  185,302;  Improvement  in  Pavement;  Robert 
Davison,  Shoreditch,  England,  inventor;  ap- 
plication filed  April  27,  1876,  patented  Dec. 
12,  1876. 

This  invention  consists  in  the  adaption  and 
application  to  asphalt  pavements  of  iron  plates 
or  frames,  with  projecting  chilled  iron  studs  or 
bearing  surfaces  at  suitable  intervals,  the  spaces 
between  them  being  filled  in  with  asphalt. 
No.  199,110;  Improvement  in  Street  Pavement; 
John  A.  Seaman,  Chicago,  111.,  inventor;  ap- 
plication filed  Aug.  1,  1887,  patented  Jan.  8, 
1878. 

The  invention  consists   in  a  pavement  com- 
posed of  blocks  of  wood  and  plates  of  iron  laid 
upon  the  surface  of  the  blocks,   and  provided 
with  webs  or  flanges,  which  project  down  be- 
tween  the  rows   of  blocks,   and  are  fastened 
thereto  by  means  of  longitudinal  ribs  entering 
grooves  in  the  sides  of  the  blocks. 
No.  215,493;  Improvement  in  Street  Pavements; 
George    W.    Waite,    Hyde    Park,    111.,  and 
Charles  Peck,  Chicago,  111.,  inventors;  appli- 
cation filed  July  30,  1878,  patented  May  20, 
1S79. 

This  pavement  consists  of  a  series  of  T-rails 
laid  parallel  and  against  each  other  transversely 
upon  the  street  upon  wood  bearings,  the  grooves 
between  the  rails  being  filled  with  an  asphalt  or 
concrete  composition. 

No.  250,456;  Combined  Asphalt  and  Iron  Pave- 
ment; William  Sellers,  Haverhill,  Mass.,  in- 
ventor; application  filed  July  16,  18sl,  pat- 
ented Dec.  6,  1881. 
This  invention  provides  for  a  pavement  con- 
sisting of  a  series  of  blocks,  each  block  com- 
posed of  a  metallic  frame,  provided  with  inter- 
mediate ribs,  in  combination  with  asphalt  and 
gravel  filling,  and  foundation  composed  of  pitch 
and  stones. 

No.  283,299;  Street  Pavement;  Julius  Stommel, 
Washington,    D.    C    inventor;  application 
filed  April  24,  1883,  patented  Aug.  14,  1883. 
This  invention  relates  to  an  improved  founda- 
tion for  a  street  pavement,  which  is  formed  of 
small  iron  boxes  or  tubes  set  together  and  filled 
with  earth  or  other  substance. 
No.  285,636;  Metallic  Tile  for  Floors,  etc.;  An- 
drew H.  Lord,  Chicago,  111.,  inventor;  appli- 
cation filed  May  7,  1883,  patented  Sept.  25, 
1883. 

No.  294,611;  lion  Paving  Brick;  James  M.  Glenn, 
Cincinnati,    O.,    inventor;    application  filed 
June  IS,  1883,  patented  March  4,  1884. 
This  invention  is  described  elsewhere. 
No.    305,328;    Street    Pavement;    Charles  Peck, 
.  Chicago,  111.,  inventor;  application  filed  April 

28,  1884,  patented  Sept.  16,  1884. 
This  is  an  improvement  on  the  invention,  Pat- 


ent No.  215,493,  calling  for  a  street  pavement 
formed  of  T-rails  laid  side  by  side  transversely 
of  the  street.  In  the  new  invention  the  rails  are 
united  together  in  convenient  numbers  of  form 
sections  and  are  locked  together  in  these  sec- 
tions so  that  there  can  be  no  play  by  any 
individual  rail. 

No.  311,994;  Street  Pavement;  Karl  Kuhn,  Prus- 
sia, inventor;  application  filed  Sept.  11,  1884, 
patented  Feb.  10,  1885. 
This  invention  provides  for  metallic  frames 

having  longitudinal  and   transverse  partitions. 

the  panels  between  which  are  filled  with  natural 

or  artificial  stones  or  other  suitable  material. 

No.  312,639;  Paving  Block  for  Streets;  Frederick 
J.  Hoyt,  Grand  Rapids,  Mich.,  inventor;  ap- 
plication filed  Aug.  29,  1884,  patented  Feb. 
24,  1885. 

This  invention  consists  of  a  metallic  paving 
block  or  shell   having  an  arch  underface  ex- 
tending under  the  whole  surface  of  the  block. 
The  shell  is  filled  with  wood,  cement  or  other 
material,  thus  forming  a  wearing  surface. 
No.  321,403;  Pavement;  H.  Channing  Under-wood 
Kalamazoo,  Mich.,  inventor;  application  filed 
Oct.  3,  1884,  patented  June  30,  1885. 
In  this  invention  the  pavement  consists  of  a 
series  of  metal  bases  provided  with  upwardly 
extending  ribs,  and  a  series  of  pavement  blocks 
provided  with  a  groove  in  the  underside. 
No.  343,718;  Iron  Pavement;  Moritz  Meyer,  St. 
Louis,  Mo.,  inventor;  application  filed  May 
20,  1885,  patented  June  15,  1886. 
The  pavement  consists  of  a  metal  plate,  com- 
posed of  a  number  of  bars,  which  is  preferably 
laid  in  cement  stone  in  such  a  manner  that  the 
latter  constitutes  a  part  of  the  pavement  and 
serves  to  lock  the  plate  in  position. 
No.  347,557;  Self-Supporting  Combination  Pave- 
ment; Carl  Beuttel,  Cincinnati,  O.,  inventor; 
application    filed  March   25,   1886,  patented 
Aug.  17,  1886. 
No.  360,364;  Paving  Block;  Lemuel  B.  Sawyer. 
Boston,    Mass.,    inventor;    application  filed 
July  3,  1886,  patented  March  29.  1887. 
The  invention  covers  a  metallic  paving  block 
provided  with   projections   so   that  the  blocks 
interlock  when  laid.    The  blocks  are  filled  with 
cement  which  forms  the  wearing  surface. 
No.  369.478;   Pavement;  Elwin  A.   Snow,  Jack- 
sonville,   N.    Y.,    inventor;    application  filed 
Feb.  7,  1887,  patented  Sept.  6,  1887. 


No.    442,784;    Pavement;    F.    C.    Schmidt,  New 
York,  N.  Y.,  inventor;  application  filed  May 
15,  1890,  patented  Dec.  16,  1890. 
This  invention  consists  in  the  use  of  metal 

plates  having  on  top  ribs  which  fomi  channels 

to  hold  the  paving  blocks. 

No.   443,059;    Construction   of   Roads;    Ellas  A. 
Starr,  Sibley,  111.,  inventor;  application  filed 
Aug.  16,  1890,  patented  Dec.  16,  1890. 
This  invention  is  described  elsewhere  in  this 

ai'ticl© 

No.    479,002;   Pavement;   Ernest  Hill,  Sheffield, 
England,  inventor;  application  filed  Sept.  12, 
1891,    patented    July   19,    1892,   patented  in 
England  June  7,  1890. 
This  invention  provides  for  a  wrought  steel 
stud   having  an   upright   rectangular  part  re- 
sembling a  piece  of  angle  iron  and  a  foot,  made 
from  the  same  continuous  piece  of  metal  bent 
back  at  right  angle  to  the  upright.    This  stud 
is  used  in  combination  with  wood  blocks. 
No.    456,378;    Paving  Block;    Seth    E.  Hurlbut, 
Chicago,  111.,  inventor;  application  filed  Oct. 

7,  1889,  patented  July  21,  1891. 

The  invention  consists  in  providing  a  paving 
block  formed  of  a  metal  plate  struck  into  shape 
to  have  top  and  side  walls,  with  an  open  bottom 
for  filling  the  interior,  in  providing  grooves  or 
depressions  for  the  top  wall,  and  making  the 
side  walls  fluted. 

No.  469,229:  Paving  Block;  Horace  Brunson,  Chi- 
cago, 111.,  inventor;  application  filed  May  25, 
1891,  patented  Feb.  23,  1892. 
This  invention  provides  for  a  sidewalk  block 
made  up  of  a  suitable  cement  or  composition 
and  provided  with  a  metal  internal  strengthen- 
ing frame,  embedded  in  the  material. 
No.  519,873;  Paving  Block;  John  L.  Pope,  Cleve- 
land. O.,  inventor;  specifications  filed  Sept. 

8.  1892,  patented  May  15,  1894. 

No.  529,747;  Metallic  Pavement;  Espirit  Perrody 
Geneva,    Switzerland,    inventor;  application 
filed  March  16,  1894,  patented  Nov.  27,  1894; 
also  patented  in  Belgium  Nov.  24,  1893;  in 
England  Dec.  2,  1893:  in  Italy  Dec.  13,  1893, 
in  France  Jan.  24,  1894. 
This  invention  relates  to  metallic  pavements 
intended    chiefly    for    use    in    connection  with 
tramway  lines  for  paving  along  the  rails.  The 
metallic  pavement  is  formed  of  blocks  cast  of 
iron  or  steel  which  are  cored  out  or  chambered 
out  with  openings  in  the  ends,  and  filled  with 
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The  invention  provides  for  a  pavement  com- 
posed of  a  series  of  metallic  plates  having  sup- 
porting bars  and  means  for  locking  the  plates 
together. 

No.  3S1,341;  Paving  Block;  Reynolds  I.  Cowden, 
Leetonia,  O.,  inventor;  application  filed  April 
22,  1887,  patented  April  17.  1888. 
The  block  consists  of  a  metal  cap,  having  one 
or  more  anchors  attached,  with  a  backing  pref- 
erablv  of  furnace  slag,  applied  in  a  molten  or 
plastic  state  and  allowed  to  harden. 
No.  398,055;  Pavement;  J.  E.  Knoche,  San  Jose. 
Cal..  inventor;  application  filed  July  7,  1888, 
patented  Feb.  19,  18S9. 
This  invention  provides  for  a  pavement  com- 
posed of  metal  blocks  of  shell-like  construction 
open  at   their   base  and   having  checkered  or 
grooved  tops.  . 
No.  398,939;  Pavement;  Lydia  J.  Cadwell,  Chi- 
cago, 111.    inventor;  application  filed  Jan.  13, 
1888,  patented  March  5,  1889. 
The  invention  consists  in  a  pavement  com- 
posed of  hollow  T-shaped  blocks  or  iron,  burned 
clay  or   other  suitable  material  laid   in  alter- 
nately reversed  positions,  so  that  they  overlap 
each  other. 

No.  398,939;  Pavement;  Lydia  J.  Cadwell,  Chi- 
cago, 111.,  inventor;  application  filed  July  9, 
1S88,  patented  March  5,  1S89. 
Improvement  over  Patent  No.   398,939  noted 
above.  .        ,,  _ 

No  416.570;  Nailless  Bridges  or  Sidewalks;  Dan- 
iel S  Cole,  Litchfield,  Minn.,  inventor;  appli- 
cation filed  Feb.  4,  1SS9,  patented  Dec.  3, 
1889 

No.    120,020;   Paving  Block:    Gottlieb  Schreyer, 
Columbus,    O.,    inventor;    application  filed 
May  6,  1889,  patented  Jan.  21,  1890. 
A  description  of  this  invention  is  given  else- 
where in  this  article. 

No   433,540;  Street  Pavement;  George  W.  Park- 
er, San  Francisco,  Cal.,  inventor;  application 
filed  Nov.  4.  1SS9,  patented  Aug.  5,  1890. 
This  is  an  improvement  on  Patents  No.  215,493 
and    No.    305,328,    for   which    see   above.  This 
pavement    consists   of   T-rails    laid    in  parallel 
rows  transversely  on  the  street,  and  a  filling 
of  paving  composition. 

No.  441,332;  Paving  Block;  Albeit  B.  Schofield. 
New   York,    N.    Y.,    inventor;  specifications 
filed  Feb.  3,  1890,  patented  Nov.  25,  1S90. 
This  patent  covers  a  metallic  box  open  at  the 

top  and  closed  at  the  bottom,  the  interior  to  be 

filled  with  concrete. 


concrete  or  equivalent  material. 
No.  539,572;  Pavement;  Robert  J.  Carson,  New 
York,  N.  Y.,  inventor;  application  filed  Aug. 
6,  1894,  patented  May  21,  1895. 
The  invention  consists  in  a  pavement  com- 
posed of  metallic  sections  having  openings  that 
are  filled  with  asphalt  or  concrete. 
No.  582,395;  Construction  of  Roofs,  Floors,  Pave- 
ments, etc.;  Alexander  McDougall,  Duluth, 
Minn.,  inventor;  specifications  filed  June  29, 
1895,  patented  May  11,  1892. 
No.  5S4.269;  Combination  Paving  Block  and  Sys- 
tem of  Paving:  W.  H.  Northcutt,  Troy,  O., 
inventor;  application  filed  Aug.  11,  1896,  pat- 
ented June  S,  1897. 
The  essential  feature  of  this  invention  is  a 
paving  block  having  a  metallic  shell,  comprising 
a  top  of  raised  or  roughened  design,  formed  with 
internal  depending  locking  flanges.    The  filling 
of  the  blocks  is  of  same  composition  of  cement 
mortar  or  suitable  plastic  substance. 
No.  59S.670;  Pavement;  Robert  J.  Carson.  New 
York,  N.  Y.,  inventor;  application  filed  Feb. 
17,  1897,  patented  Feb.  8,  189S. 


Fig.  15. 


The  invention  consists  in  a  frame,  block,  or 
section  composed  of  a  series  of  bars  that  are 
curved  sinuously,  serpentinely,  or  in  ogee  form, 
connected  together  by  suitable  cross  pieces, 
whereby  the  curved  or  undulating  portions  of 
the  bars  form  a  tread  or  truss  for  a  wheel  or 
foot  at  each  upper  curve  and  whereby  the  inter- 
mediate lower  curves  form  a  base  for  the  block 
or  section.  Asphalt  or  other  suitable  paving 
material  is  placed  in  the  paving  fromes  or  blocks 
either  before  or  after  laying. 

No.  619,592;  Roadway:  J.  W.  Mai  thy.  Gates. 
N.  Y..  inventor:  application  filed  Oct.  21, 
1898,  patented  Feb.  14,  1899. 
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This  invention  provides  for  the  use  of  a  re- 
ceiver for  concrete  or  the  like,  the  receiver  being 
located  on  a  bed  plate  resting  upon  wood 
sleepers.  In  the  construction  of  a  road  one  re- 
ceiver is  usually  located  at  the  crown  and  one 
receiver  on  each  side  of  the  crown  receiver. 


No.    050,143:    Pavement;    Thomas   Bailey.  New 
York,  N.  Y.,  inventor;  application  filed  May 
24,  1S99,  patented  May  22,  1900. 
This  invention  consists  of  sheet  metal  in  vari- 
ous forms  combined  with  cement,  concrete  and 
the  like  so  as  to  form  waterproof  surfaces. 


No.  992,573;  Armored  Paving;  Peter  P.  McMen- 
amin,  Jersey  City,  N.  J.,  inventor;  applica- 
tion filed  Dec.  10,  1909,  patented  May  16. 
1911. 

This  invention  is  described  above. 

(To  be  continued.) 


Methods  and  Costs  of  Cleaning  Water 
Mains. 

BY    F.   OSBORNE  REDFORD * 

The  writer  of  this  article  was  formerly  em- 
ployed with  the  original  water  main  cleaning 
company  in  this  country,  and  during  the 
spring  of  1909  resigned  and  promoted  the 
American  Water  Main  Cleaning  &  Contract- 
ing Co.  of  Louisville,  Ky.,  and  during  the 
summer  of  1909  cleaned  some  15  miles  of 


lead  in  the  water  mains,  where  a  poor  joint 
has  been  made  by  the  calker  by  allowing  the 
lead  to  run  into  the  main,  which  retards  the 
progress  of  the  water  to  a  certain  extent, 
the  machine  will  cut  its  way  through  the 
lead,  leaving  a  smooth  bore  without  damaging 
the  joint.  In  such  cases  the  lead  usually  will 
be  caught  on  the  scrapers.  We  have  brought 
pieces  of  lead  out  of  the  mains  weighing 
twenty-five  pounds,  which  had  been  poured 
in  by  some  careless  calker.  With  a  machine 


Fig.  1 — Form  of  Water  Main  Cleaner. 


3,  4,  and  6-in.  water  pipe.  Some  of  the 
mains  had  been  laid  for  40  years,  yet  little 
difficulty  was  encountered  in  restoring  them 
to  their  original  inside  diameter. 

Figure  1  shows  the  form  of  water  main 
cleaner  invented  by  the  writer.  The  form 
of  construction  of  this  cleaner  shows  its 
adaptability  for  this  class  of  work.  It  cleans 
all  foreign  matter  out  of  the  main  and  leaves 
no  part  of  the  inner  surface  of  the  pipe  un- 
touched. The  machine  is  designed  similar  to 
a  flue  cleaner,  having  a  piston  at  each  end  to 
support  the  spring  straps  which  are  screwed 
to  the  pistons,  on  which  are  screwed  the 
scrapers  or  cutters  that  bear  against  the  inner 
surface  of  the  main  and  remove  the  tuber- 
culation.  After  the  machine  is  assembled, 
leaving  out  the  connecting  rod,  it  is  put  on 
a  universal  grinder,  on  centers,  and  the  cut- 
ters are  ground  to  exactly  the  size  of  pipe 
the  cleaner  is  designed  to  clean.  After  this 
is  done  the  spiral  spring  is  placed  in  the  socket 
in  rear  piston,  the  piston  being  bored  about 
half  way  through  so  as  to  allow  the  spring 
to  press  against  the  seat,  and  extend  about  1 
in.  outside  of  the  piston.  The  connecting  rod 
is  then  screwed  into  the  front  piston  until 
the  collar  on  the  rod  meets  the  spring.  If  it 
is  desired  that  the  machine  be  increased  in 
size  v\  in.  the  connecting  rod  is  unscrewed 
and  the  machine  expands.  After  the  machine 
has  been  set  to  the  desired  size  a  little  set 
screw  is  put  into  place  in  the  rear  piston, 
being  screwed  into  key  seat  in  the  connecting 
rod  to  keep  the  machine  from  coming  apart 
while  going  through  the  main.  The  pistons 
used  in  these  machines  were  made  of  bronze 
and  drop-forgings,  the  front  piston  being 
made  of  the  latter.  Usually  three  of  these 
machines  are  connected  together,  so  if  any 
part  becomes  broken  the  other  can  take  up 
its  work. 

In  case  the  machine  comes  in  contact  with 
.-.  corporation  rock  while  going  through  the 
main,  it  immediately  reduces  its  diameter  by 
means  of  the  spiral  spring  in  the  rear  piston, 
while  as  soon  as  it  has  passed  it  retains  its 
former  size. 

It  has  been  our  experience  that  when  tins 
machine  comes  in  contact  with  a  piece  of 


of  this  design  the  diameter  can  be  increased 
from  x/4  to  %  in.  depending  upon  the  hard- 
ness of  the  incrustation  to  be  removed.  The 
scrapers  are  set  at  an  angle  so  they  will  over- 
lap each  other,  allowing  no  part  of  the  pipe 
to  remain  untouched,  and  furthermore  to  allow 
the  machine  to  pass  the  joints  safely  without 
dropping  in  and  tearing  away  the  joint  lead 
and  possibly  breaking  the  cutters. 

The  machine  used  for  cleaning  larger  size 
pipe  such  as  8-in.  and  over  is  of  similar  de- 
sign, with  a  double  plunger  in  the  rear  so  as 
to  propel  the  machine  with  water  power, 
thereby  doing  away  with  the  cable  used  with 
the   smaller  type   of   machine.     We   used  a 


connect.  These  rods  are  screwed  into  the 
plunger  and  connect  into  a  plate  in  the  front 
of  the  machine  into  which  a  hook  is  screwed 
which  engages  the  front  hook  of  the  ma- 
chine. As  a  result  of  this  arrangement  the 
force  of  the  water  against  the  plunger 
pushes  the  machine  and  at  the  same  time  pulls 
it  and  keeps  it  from  becoming  cramped  in  the 
main.  The  rear  plunger  is  fitted  with  valves, 
similar  to  the  damper  in  an  ordinary  stove- 
pipe, by  means  of  which  water  is  permitted 
to  pass  the  machine.  The  amount  of  water 
so  by-passed  depends  upon  the  available  work- 
ing pressure  of  the  water  in  the  mains.. 

METHOD   OF   CLEANING   FOUR-INCH  MAINS. 

In  cleaning  4-in.  mains  the  first  step  is  to 
uncover  the  pipe  at  certain  chosen  points. 
The  excavation  at  such  a  point  is  usual* 
about  2  ft.  wide  by  6  ft.  long,  and  is  carried 
down  1  ft.  below  the  bottom  of  the  pipe. 
The  excavation  below  the  pipe  forms  the 
bell-hoile  which  affords  room  for  the  calker 
to  swing  his  hammer  in  making  up  the  joints. 
The  pit  drains  to  a  pump  hole  in  one  corner. 
This  keeps  the  opening  dry  and  allows  the 
calker  to  make  a  good  joint  after  the  cable 
is  passed  through  the  main.  The  openings 
are  usually  about  350  ft.  apart  on  3-in.  and  4-in. 
mains.  In  pipes  of  this  size  the  cable  is 
passed  through  the  mains  by  rods  similar  to 
sewer  rods. 

After  the  openings  have  been  excavated  the 
consumers  are  notified  that  the  water  will  be 
turned  off  in  the  neighborhood  drawing  from 
the  main  to  be  cleaned.  About  two  hours' 
notice  usually  is  given  before  putting  the  line 
out  of  service.  As  soon  as  the  water  is  shut 
off  the  pipe  is  cut  in  the  excavation  nearest 
to  the  gate  valve.  On  4-in.  mains  a  section 
of  pipe  about  2Vz  ft.  long  is  generally  so  re- 
moved at  each  excavation.  About  1,200  ft. 
is  the  usual  length  of  pipe  cleaned  at  one 
draw  for  this  diameter. 

As  soon  as  the  sections  of  pipe  have  been 


Fig.  2 — Method  of  Drawing  Cleaner   Through  Small  Water  Mains. 


*  I  r  ,i  rin  1 1  ••  F'i  c-lilftil  nn'l  f.cncrfil  Mnmik'iT 
Arri.il'.m    \\'iit<r   Msilri   fli-.-iriliiK  &   Conl met IliK 

Co.,  I„oul»vllle,  Ky. 


double  plunger  for  the  reason  that  in  passing 
a  main  larger  than  the  one  we  are  cleaning, 
the  machine  would  stop  at  the  cross,  and 
allow  the  water  to  pass  the  machine,  whereas 
With  a  double  plunger,  one  set  about  2  ft. 
apart  depending  upon  the  crosses  we  pass, 
we  are  able  to  get  the  front  plunger  past  the 
cross,  while  the  rear  plunger  is  still  on  the 
Other  side.    Then  the  pressure  of  the  water 

behind  the  front  plunger  will  force  the  ma- 
chine past  the  cross  without  stopping-  The 
larger  machines  are  usually  made  of  two 
sections    and    a    plunger.     The    sections  arc 

 'i  led  u  Mli  .i  joint  that  can  be  made  rigid 

when  a  straight  line  of  pipe  is  to  be  cleaned, 
and  flexible  when  curved  sections  of  pipe 
Bre  encountered.  There  are  four  rods  with 
ball    and    socket    joints    where    the  machine 


removed  and  the  water  pumped  out  of  the 
excavations,  half-inch  rods  are  passed  through 
the  pipe  line.  The  rods  are  introduced  in 
short  sections  beginning  at  the  opening  near 
the  gate  valve.  The  last  rod  forced  in  has 
a  hook  on  its  free  end  to  which  No.  27  bright 
cord  is  attached.  This  cord  is  reeled  off  of  a 
small  hand  winch  which  is  placed  directly 
over  the  excavation.  The  winch  is  supported 
by  a  frame  which  is  easily  taken  apart  for 
shipment  from  one  job  to  another. 

The  rods  are  forced  through  the  main  by 
means  of  a  roding  device  invented  by  the 
writer.  As  fast  as  the  rods  reach  each  open- 
ing in  turn,  the  roding  device  is  removed  to 
that  opening  and  the  rods  arc  forced  on  to 
the  next  opening.  When  the  last  opening,  at 
the  end  of  the  1.200  ft    of  main,  is  reached 
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the  bright  cord  is  attached  to  the  Vz-'m.  steel 
cable  which  is  used  to  pull  the  machine 
through  the  pipe.  The  Vz-in.  cable  is  passed 
through  a  45°  bend,  and  attached  riser  pipe, 
before  it  is  attached  to  the  bright  cord,  and 
the  bend  is  then  calked  into  the  opening.  The 
steel  cable  is  wound  around  a  heavy,  braced 
winch  which  is  firmly  anchored  over  the  ex- 
cavation farthest  from  the  controlling  gate 
valve. 

The  cable  and  cord  are  pulled  back  through 
the  pipe  by  means  of  the  small  winch  at  the 
gate  end.  As  the  end  of  the  cable  reaches 
each  excavation  it  is  unfastened  from  the 
cord  and  passed  through  the  piece  of  pipe 
which  is  to  be  calked  into  the  line  at  that 
point.  The  cable  is  again  attached  to  the  cord 
and  is  pulled  to  the  next  opening  toward  the 
gate  valve  where  it  is  again  freed  from  the 
cord  and  passed  through  a  piece  of  pipe  of  the 
proper  length  to  seal  the  opening.  This  pro- 
cess is  repeated  until  the  opening  at  the  gate 
is  reached  where  the  cord  is  loosened  and 
dispensed  with.  The  cable  is  attached  to  the 
machine  which  is  pulled  far  enough  into  the 
pipe  line  to  allow  the  calker  to  fit  in  and  calk 
a  piece  of  pipe  to  seal  the  line  at  that  point. 
Water-tight  joints  are  then  made  at  all  the 
intermediate  openings  and  the  only  opening 
in  the  line  is  then  the  one  at  the  distant  end 
where  the  heavy  winch  was  located.  It  will 
be  rememberd  that  a  45°  bend  was  calked 
into  the  line  at  that  point.  A  riser  pipe  is 
calked  to  the  bend  so  that  the  washings  are 
carried  up  out  of  the  trench  and  discharged 
into  the  gutter.  A  piece  of  string  is  tied 
around  the  cable  at  the  point  where  it  leaves 
the  riser  pipe  before  beginning  the  scraping 
operations.  By  this  means  it  is  easy  to  lo- 
cate the  machine  in  case  it  breaks  away  from 
the  cable  in  coming  through  the  pipe. 

The  gate  valve  back  of  the  machine  is  then 
opened,  and  the  water  is  allowed  to  run 
through  the  pipe  until  a  full  stream  comes 
out  of  the  riser  pipe.  The  operators  then 
start  to  wind  up  the  cable  on  the  large  winch 
and  the  machine  is  drawn  through  the  pipe. 
The  loosened  foreign  matter  of  all  kinds  is 
washed  out  through  the  riser  pipe.  The  ma- 
chine usually  is  drawn  through  the  pipe  line 
at  the  rate  of  20  ft.  per  minute.  The  manner 
of  pulling  the  cable  through  the  pipe  by 
means  of  the  large,  anchored  winch  is  clearly 
shown  by  Fig.  2.  The  water  is  allowed  to 
escape  in  this  manner  until  it  flows  clear.  The 
45°  bend  is  then  removed  and  the  open  ends 
of  the  pipe  are  plugged.  A  jack  is  screwed 
up  tight  between  the  plugs  and  left  there  over 
night.  The  next  morning  the  jack  is  re- 
moved, the  plugs  knocked  out,  and  the  work 
proceeds  in  the  manner  described. 

COST  OF  CLEANING  FOUR-INCH   MAINS  IN 
LOUISVILLE. 

The  cost  of  cleaning  4-in.  mains  for  the 
Louisville  Water  Company  is  given  below. 
These  costs  are  for  the  work  done  from  June 
2  to  June  12  inclusive.  1909.  These  dates  are 
selected  because  at  that  time  the  most  trou- 
blesome section  of  the  city  mains  were  being 
cleaned.  During  these  eleven  days  7,937  ft. 
of  4-in.  mains  were  cleaned  at  a  contract  price 
for  all  labor  and  material  of  7  cts.  per  ft. 
The  total  cost  to  the  city  was,  therefore, 
$555.59. 

Actual  Cost. — The  actual  cost  of  labor  and 
material  used  in  this  job  was  as  follows: 


42  4-in.  sleeves  S  55.88 

63  ft.  4-in.  pipe   18.26 

Tarn    0.60 

Lead    12.00 

Cement    8.00 

Sand    0.65 

Labor    162. 9& 

Teams    32.00 

Overhead   charges   44.69 


Total  actual  cost  $335.07 


Actual  cost  per  ft.,  i\i  cts. 

The  character  of  the  mud  and  incrustation 
encountered  on  this  section  of  4-in.  pipe  is 
shown  in  Fig.  3.  It  will  be  noted  that  the 
main  was  nearly  closed.  The  deposit  in  this 
section  of  the  city  was  mostly  a  yellow  mud 
from  the  Ohio,  with  just  a  very  thin  scale 
of  incrustation  at  the  bottom  of  the  main. 
The  capacity  of  this  main  was  increased  550 
per  cent  by  cleaning. 


METHOD   OF   CLEANING   SIX    INCH  PIPE. 

The  method  used  in  cleaning  0  in.  pipe  dif- 
fers from  the  one  described  for  cleaning  4-in. 
pipe  chiefly  in  the  manner  of  getting  the  cable 
through  the  main.  Six  inch  pipe  can  be 
cleaned  at  less  cost,  usually,  than  4  in. 

The  consumers  are  notified,  as  before,  and 
gates  are  closed  to  put  the  line  out  of  service. 
In  cleaning  6-in.  pipe  about  1,000  ft.  makes 
a  good  draw.  The  opening  at  the  large  winch 
is  first  cut  and  about  3  ft.  of  pipe  is  remaved. 
A  45°  bend,  with  riser  pipe  attached,  is  calked 
on.  The  end  next  to  the  controlling  gate  is 
then  cut,  the  water  is  pumped  out  of  the 
trench,  and  the  3-ft.  section  of  pipe  is  re- 
moved. The  small  winch,  on  which  the  small 
bright  cord  is  wound,  is  placed  over  this  open- 
ing. A  leather  carrier  is  used  to  pass  the 
chord  through  the  main  instead  of  the  rods 
heretofore  described.  This  carrier  preferably 
is  made  of  a  roll  of  leather  just  a  little 
smaller  in  diameter  than  the  pipe.  A  cup  is 
sewed  to  the  front  end  of  the  roll  to  prevent 
water  from  passing  through  it.  A  strong  steel 
band  is  fastened  to  the  rear  end  of  the  car- 
rier to  which  is  fastened  the  bright  chord.  A 
hatch  box  designed  for  use  in  subsequent 
cleanings  of  the  main  is  placed  in  this  opening 
next  to  the  gate  valve.  The  cover  of  the  box 
can  be  removed  during  the  cleaning  operations 
and  this  saves  repeated  cutting  of  the  main. 
A  piece  of  pipe  about  2  ft.  long  and  large 
enough  to  receive  the  small  chord  is  screwed 
into  the  removable  cover  of  the  hatch  box. 


Fig.  3 — Section  of  Six    Inch    Water  Main 
Before  Cleaning,  Louisville,  Ky. 

The  chord  is  passed  over  a  small  reel,  mounted 
in  the  hatch  box,  while  it  is  going  through 
the  main  attached  to  the  carrier.  This  holds 
the  chord  in  the  center  of  the  pipe.  After  the 
chord  is  attached  to  the  carrier,  the  hatch  box 
is  placed  in  the  line.  The  hatch  box  has  one 
bell  and  one  spigot  end.  A  sleeve  is  placed 
over  the  spigot  end  and  the  hatch  box  is  calked 
into  the  line  by  means  of  watertight  yarn 
joints.  After  this  is  done  the  gate  is  opened 
and  the  water  comes  in  back  of  the  carrier 
and  pushes  it  through  the  1,600  ft.  of  main 
in  three  minutes,  more  or  less,  depending  upon 
the  amount  of  incrustation  present  and  the 
pressure  on  the  line.  As  soon  as  the  carrier 
reaches  the  end  of  the  line  of  pipe  to  be 
cleaned  it  is  detached  from  the  chord.  The 
cable  is  attached  to  the  chord  and  pulled  back 
to  the  hatch  box  by  means  of  the  small  winch. 
This  usually  takes  about  one-half  hour.  The 
sleeve  of  the  hatch  box  is  then  driven  off  and 
the  box  removed.  The  water  was  shut  off,  of 
course,  when  the  carrier  was  removed.  The 
6-in.  cleaner  is  then  attached  to  the  cable  and 
is  drawn  into  the  pipe  line.  After  the  joints 
near  the  gate  are  again  made  up  the  gate  is 
opened  and  the  machine  driven  through  the 
pipe  as  in  the  case  of  the  work  on  the  4-in. 
line  already  described. 

Patented  metallic  carriers  have  been  used, 
but  they  are  not  as  satisfactory  as  the  roll  of 
leather  described.  The  long  tube  of  leather 
should  be  so  designed  and  cut  as  to  bear  only 


at  each  end,  the  middle  not  touching  the  pipe 
at  all.  It  will  then  go  around  any  curve  in 
the  line  and  is  readily  withdrawn  if  it  gets 
stuck.  Metallic  cup  carriers  are  hard  to  draw 
back  if  they  get  jammed. 

In  one  case  a  hydrant  located  on  1,115  ft. 
of  6-in.  main  threw  water  only  2  ft.  before 
the  main  was  cleaned.  After  2  cu.  yds.  of 
incrustation  had  been  removed  by  the  ma- 
chinery and  methods  described  in  this  article 
the  hydrant  threw  water  a  distance  of  37  ft. 
from  the  opened  hose  connection. 

COST  OF  CLEANING  SIX   INCH  WATER   MAINS  IN 
LOUISVILLE. 

The  contract  price  for  cleaning  the  6-in. 
main  on  9,183  ft.  of  main,  for  labor  and  ma- 
terial, was  8  cts.  per  foot.  The  total  contract 
price  was  $734.64.  On  this  work  the  small 
chord  was  carried  through  the  main  by  means 
of  the  carrier. 

Actual  Cost. — The  actual  cost  for  labor  and 
material  was  as  follows: 


33  6-in.  sleeves  $  55.77 

9  ft.  of  6-in.  pipe   3.30 

Lead    11.72 

Yarn    0.39 

Cement    4.60 

Sand    0.60 

Labor    131.69 

Teaming   ■   24.00 

Overhead  charges   28.00 


Total  actual  cost  $260.07 


Actual  cost  per  ft.,  2.83  cts. 

The  writer  also  cleaned  water  mains  in 
Middletown,  Pa.,  for  the  Middletown  Saw- 
tara  Consolidated  Water  Co..  and  found  the 
cost  of  the  work  there  about  the  same  as  in 
Louisville.  The  writer  knew  of  one  case  in 
the  East  where  about  five  miles  of  20-in.  main 
was  cleaned  at  a  contract  price  of  60  cts.  per 
ft.  This  price  was  exhorbitant.  As  a  matter 
of  fact  the  entire  five  miles  of  pipe  were 
cleaned  in  about  two  weeks  at  a  total  cost  not 
exceeding  $1,500.  It  has  been  the  writer's 
observation  that  such  exorbitant  prices  have 
kept  many  water  companies  from  cleaning 
their  mains  by  contract.  Although  the  writer 
has  sold  his  patents  and  is  no  longer  in  the 
water  mains  cleaning  business  he  will  be  glad 
to  answer  questions  without  charge  relating 
to  the  manner  of  doing  the  work,  and  will 
make  sketches  of  the  machinery  to  be  used. 
It  is  the  judgment  of  the  writer  that  water 
companies  would  save  a  great  deal  of  money 
by  cleaning  their  own  mains. 

Design  of  Sewers  and  Sewage  Purifica- 
tion Plant  for  La  Grange,  Illinois. 

BY  FRANK  L.  STONE.* 

The  town  of  La  Grange,  Illinois,  is  con- 
structing an  improvement  to  its  sewer  system 
at  a  cost  of  over  $125,000. 

The  town  is  divided  naturally  into  two 
parts :  The  larger  including  about  two-thirds 
of  the  total  area  lies  on  a  gently  rolling  knoll 
at  an  elevation  of  about  60  ft.  above  datum, 
(level  of  Lake  Michigan).  The  other  part 
is  flat  and  at  an  elevation  about  50  ft.  above 
datum. 

The  sewer  system  is  of  the  combined  type 
and  the  ordinary  flow  of  sewage  from  the 
higher  part  of  town  is  intercepted  and  di- 
verted to  a  settling  tank.  The  .effluent  is  then 
returned  to  the  outlet  sewer  and  with  storm 
water  and  the  sewage  from  the  low  part  of 
town  has  been  carried  through  the  Milage  of 
Brookfield  by  a  double  4x8  ft.  wooden  box 
culvert,  thence,  in  an  open  ditch  to  Salt 
Creek,  a  branch  of  the  Des  Plaines  River. 
The  sewage  polluted  creek  flows  near  River- 
side. 111. 

The  dry  weather  flow  in  the  creek  was  in- 
sufficient properly  to  dilute  the  sewage  and 
many  complaints  were  voiced  by  residents  of 
Riverside.  The  people  of  Brookfield  were 
also  annoyed  at  the  nuisance  of  the  open 
ditch. 

William  B.  Ewing,  engineer  for  La  Grange, 
was  requested  to  prepare  plans  to  remove  the 
cause  of  complaint.  Having  been  greatly  in- 
terested in  the  success  of  the  Columbus.  Ohio, 
plant  he  retained  the   services   of  Langdon 

•Consulting  Engineer,  Monadnock  Block,  Chi- 
cago. 
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Pearse,  who  had  followed  the  construction  of 
that  plant,  and  who  has  since  been  making  a 
thorough  research  and  series  of  experiments 
in  the  treatment  of  sewage  for  the  sanitary 
district  of  Chicago.    Before  adoption  the  plans 


b  

Fig.  1 — Cross  Section  of  La  Grange  Sewers, 
Showing     Sanitary     and     Storm  Water 
Sewers  in  Same  Trench. 

were  also  reviewed  and  approved  by  I  sham 
Randolph,  consulting  engineer. 

The  scheme  provided :  First,  for  the  diver- 
sion of   the   sewage   from  the  low  part  of 
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Fig.  2 — Riser  Pipe  and  Taylor  Sprinkling 
Nozzle. 

town  to  a  pump  from  which  it  is  elevated 
and  forced  through  an  8  in.  pipe  sewer  to  the 
intake  chamber  of  the  settling  tank  by  means 
of  a  5  H.  P.  centrifugal  pump  with  (J  in. 


automatically  controlled  by  a  switch  con- 
nected to  a  float.  A  controlling  device  was 
placed  at  the  inlet,  see  Fig.  4,  which  consists 
of  a  flap  valve  operated  by  a  float  so  as  to 
close  when  the  flow  is  materially  increased 
by  the  addition  of  storm  water.  Second,  the 
effluent  from  the  tank  to  pass  by  gravity 
through  a  15  in.  vitrified  pipe  sewer  to  a 
sprinkling  filter  located  near  the  outlet.  The 
capacity  of  the  sewer  provides  for  nearly 
double  the  present  population.  The  course  fol- 
lows the  line  of  the  old  wood  box  and  the 
open  ditch.  Third,  the  storm  water  to  be 
carried  directly  to  the  creek  along  the  same 
course  by  a  concrete  sewer  78  in.  in  diameter. 
Walls  to  be  8  in.  thick  of  1-3-5  concrete.  Right 
of  way  through  Brookfield  was  obtained  by 
condemnation  proceedings.  The  storm  and 
sanitary  sewers  are  laid  in  the  same  trench 
as  indicated  by  Fig.  1.  The  joints  in  the 
sanitary  sewer  were  carefully  cemented  and 
the  pipe  surrounded  with  concrete  G  in.  thick. 

The  course  of  the  sewers  is  underlaid  with 
limestone  and  on  account  of  expense  the 
grade  fairly  high  at  the  upper  end.  All  in- 
tercepting sewers  in  Brookfield  were  carried 
across  by  8  in.  cast  iron  pipe  and  any  flow 
in  excess  of  the  capacity  of  these  pipes  is 
allowed  to  discharge  direct  into  the  storm 
sewer.  Water  mains  crossed  at  grade  were 
either  carried  under  the  storm  sewer  or 
through  the  upper  part  and  over  the  sanitary 
sewer.  Service  pipes  were  carried  through 
over  the  sanitary  sewer  and  fastened  securly 
to  the  arch  of  the  storm  sewer  so  as  not  to 
be  damaged  by  the  current.  At  intervals  the 
sanitary  sewer  has  branches  closed  by  ordi- 
nary iron  body  gate  valves  and  extending 
into  the  storm  sewer  to  be  used  for  examina- 
tion and  flushing. 

Fourth,  a  further  purification  of  the  ef- 
fluent from  the  settling  tank  by  passing  it 
through  a  filter  of  the  sprinkling  type. 

The  location  selected  for  the  beds  made 
necessary  the  use  of  an  inverted  syphon  to 
carry  the  sewage  under  the  creek  bed.  This 
was  constructed  of  14  in.  diameter  cast  iron 
gas  pipe.    See  Fig.  3. 

Two  beds,  each  83x90  ft.  and  (i  ft  deep  were 
planned  for  the  present  requirements.  See 
Fig.  5.  The  underdrains  are  fi  in.  half  tile 
notched  and  were  laid  inverted  on  the  cement 
floor  before  it  set.  The  rows  are  laid  12  in. 
centers  with  %  in.  end  joints.  The  tile  ex- 
tends through  the  side  walls  to  aid  in  increas- 
ing the  supply  of  air. 

The  filter  material  is  clean  crushed  lime- 


of  stone  was  placed,  which  would  pass  a  4 
in.  ring  and  be  held  on  a  2  in.  ring.  The 
remainder  was  of  stone  which  would  pass  a 
2  in.  ring  and  be  held  on  a  1%  in.  ring. 

Some  difficulty  was  met  in  securing  stone 
of  the  right  size  and  quality.  All  stone  was 
washed  in  steel  tray  wheelbarrows  punched 
full  of  V2  in.  to  %  in.  holes  by  dashing  with 
pails  of  water. 

The  sewage  is  distributed  from  the  dosing 
chamber  by  a  10  in.  main  and  5  in.  laterals. 
The  riser  pipes  are  12  ft.  0  in.  centers  and 


I  Discharge  , 
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Fig.  4 — Vertical  Section   of   Sewage  Pump- 
ing Station. 

are  equipped  with  the  Taylor  nozzle,  see 
Fig.  2,  which  is  designed  to  cover  a  square 
area. 

The  elevation  of  the  flow  line  at  the  set- 
thing  tank  is  45 ;  the  discharge  line  43.5 ;  the 
top  of  filter  beds,  36°. 

Mr.  Ewing  lived  only  to  see  the  construc- 
tion work  started,  but  his  successors,  Ewing 
&  Stone  Co.  have  endeavored  faithfully  to 
secure  the  successful  fulfillment  of  his  plans. 


Tentative  plans  are  under  consideration  by 
the  City  of  San  Diego,  Cal.,  for  wharves  and 
docks  to  be  built  under  a  proposed  $1,000,000 


[ntj  VConlg 


Section  AS 


Fig.  "i — Map  of  Purification  Works  at  La 
Grange. 

•  n<  1  inn  and  4  in.  discharge  having  a  capac- 
ity of  500  gals,  per  min.,  against  a  head  of 
_'<»  It     The  pump  is  «•!»■«  trically  operated  and 


Fir,,  j — Plan,  Longitudinal  and  Transverse  Sections  of  La  Grange  Sewage  Purification 

Plant. 

stone  I  In  I  mi  turn  course,  li  in  deep,  is  of  bond  issue  The  work  will  include  the  con- 
large  stone  which  will  pass  a  li  in.  ring  and  struction  of  a  bulkhead,  seawall  and  steel  and 
be  held  "ii  a  .'!  in    ring.    Another  li  in    layer      concrete  piers. 
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Cost  of  Constructing  a  Reinforced  Con- 
crete Check  and  Delivery  Structure 
for  an  Irrigation  Canal. 

BY  H.  M.  ROUSE.* 

Five  small  reinforced  concrete  check  and  de- 
livery structures  were  constructed  in  1910 
by  the  California  Development  Co.,  W.  H. 
Holabird,  Receiver,  for  one  of  its  new  irriga- 
tion canals  in  the  Imperial  Valley,  California. 
Three  of  the  five  gates  were  under  construc- 
tion at  the  same  time,  the  common  camp  being 
a  half  mile  from  the  Banyan  check  and  deliv- 


Laborers  (white),  per  day   2.50 

Laborers  (Mexican),  per  day   1.50 

2-horse  team,  wagon  and  driver,  per  day.  4.50 

4-horse  team,  wagon  and  driver,  per  day.  7.00 

The  structure  contains  66.5  cu.  yds.  of  con- 
crete, and  the  total  cost  was  $2,124.27,  divided 
as  follows : 

Development  Work. — The  development  work 
was  little;  it  comprised  building  a  protection 
levee,  placing  a  water  storage  tank  and  build- 
ing a  mixing  board  at  an  aggregate  cost  of 
$6.61  or  9.94  cts.  per  cubic  yard  of  concrete. 

Excavation. — The  excavation  for  the  con- 
crete work  amounted  to  180  cu.  yds.  and  was 


6  and  8-in.  walls.    The  cost  of  forms  for  ma- 


terials and  labor  was  as  follows : 
Materials:  Cost. 

3,200  ft.  B.M.  lumber  at  $25  per  M  $  80.00 

Store  department  charge  of  10%   8.00 

Loading    3.00 

Hauling    20.00 


Total  lumber   $111.00 

SO  lbs.  nails  at  4  cts  $  3.20 

Store  department  charge  of  10%   0.32 


Total  nails   $  3.52 

Grand  total  materials   $114.52 

Labor:' 

Building  and  renewing  forms  $197.65 

Grand  total  materials  and  labor  $312.17 


Elevation  of  Upstream  Wing 
Wall  in  Lt  Levee 
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Fig.  1 — Plans  of  Banyan  Check  and  Delivery  of  Reinforced  Concrete. 
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ery  cost  data  of  which  are  given  in  this  ar- 
ticle. The  plans  for  the  Banyan  unit  are  giv- 
en in  detail  by  Fig.  1,  and  Fig.  2  is  a  view  of 
the  gates  from  the  upstream  side. 

All  materials  were  purchased  through  the 
company  Store  Department  which  made  a 
charge  of  10  per  cent  of  cost  of  materials  in 
store.  This  charge  includes  unloading  from 
cars  at  Calexico,  Store  Department  bookkeep- 
ing and  miscellaneous  labor,  and  depreciation 
on  tools.    The  labor  rates  were  as  follows: 

Foreman,  per  month   $135.00 

Sub-foremen  and  first  carpenters,  per  day  3.50 

Second  carpenters,  per  day   3.00 

Carpenter  helpers,  per  day  $2.75  &  2.50 


♦Assistant  Engineer,  California  Development 
Co.,  Calexico,  Cal. 


done  with  shovels.  About  one-half  of  the  ex- 
cavation was  from  trenches  10  ft.  deep  and  3 
ft.  wide,  maximum  dimensions,  and  the  ma- 
terial had  to  be  handled  twice.  The  material 
was  adobe  and  its  excavation  cost  $160  or 
88.8  cts.  per  cubic  yard.  The  charge  per  cubic 
yard  of  concrete  in  the  structure  was  $2.41. 
There  were  2.71  cu.  yds.  of  excavation  per  cu- 
bic yard  of  concrete. 

form  Construction. — A  total  of  3,200  ft.  B. 
M.,  sTo''d-hmd  Oregon  pine  'umber  was  used 
for  the  forms;  2,400  ft.  B.  M.  Ix6-in.  boards 
and  800  ft.  B.  M.  2x4-in.  studding.  This  lum- 
ber was  valued  at  $25  per  M.  ft.  B.  M.  by 
the  Store  Depirtment.  The  labor  required 
comprised  erecting  forms  on  both  sides  of 


Summarizing  we  have  the  following  cost 
per  cubic  yard  of  concrete  for  forms : 

Item.  Per  cu.  yd. 

Materials   $  1.72 

Labor    2.97 

Total   $  4.69 

The  cost  of  forms  per  thousand  feet,  board 
measure,  was  as  follows : 

Item.  Per  M.  ft. 

Materials   $35.79 

Labor      61.80 

Total   $  97.69 

Reinforcement. — The  reinforcement  used 
consisted  of  %-in.  round  bars  and  wire.  The 
bars  used  were  of  nickel  steel  and  were  cut 
with  hacksaw  and  bent  with  gas  pipe.  The 
cost  for  materials  and  labor  was  as  follows : 
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Materials:  Cost. 

3,500  ft.  %-in.  bar  at  3.28  cts  $114.80 

Store  department  charge   11.48 

Loading    1-50 

Hauling    5.25 

Total  bars   $133.03 

Wire  at  $4.07  per  100  lbs  $  2.23 

Total  materials   $135.26 

Labor: 

Cutting,  bending  and  placing  $  27.22 

Total  reinforcing  in  place  $162. 4S 

Summarizing  we  get  the  following  costs  per 
cubic  yard  of  concrete : 

Item.  Per  cu.  yd. 

Materials   S  2.03 

Labor      0.41 

Total   $  2.44 

Concrete. — The  concrete  was  a  cement,  sand 
and  gravel  mixture  of  1.24  bbls.  cement  and 
1.28  cu.  yds.  of  sand  and  gravel  per  cubic  yard 
of  concrete  in  place.  The  cost  of  82%  bbls.  of 
cement  on  the  ground  was  as  follows : 

Item.  Cost. 
65  bbls.  Calton  at  $3.80  on  cars  Calexico.  .$247.00 
17%  bbls.  Alsc-n  at  $4.98  on  cars  Calexico.  87.15 

Store  department  charge   33.42 

Loading    1.50 

Hauling    47.00 

Total  cost  on  ground  $416.07 

This  is  a  cost  for  cement  of  $5.04  per 
barrel  on  the  ground  and  of  $6.26  per  cubic 
yard  of  concrete  in  the  structure. 


backfilling  and  puddling  trench  as  described 
above  was  as  follows : 
Item.  Total. 

Men   $32.97 

Fresno  team    2.25 

Total   $35.22 

This  is  a  charge  of  53  cts.  per  cubic  yard  of 
concrete. 

Gates  and  Gate  Lifters. — The  cost  of  ma- 
terials and  labor  for  six  gates  and  lifting  ap- 
paratus was  as  follows : 

Per 

Item.  Total.  Gate. 

410  ft.  B.  M.  redwood  at  $40  $  16.40    $  2.73 

82  ft.  2V2x3-in.  angle  at  4  cts.  lb...    20.80  ] 

Bolts    3.43}    4  04 

6  lifter  sets  at  $20.31   121.86   

6  c.  i.  pedestals  at  $4.34   26.04   

11  30-in.  sections  c.  i.  rack  at  $1.35    14.85  .... 

Total   $162.75  $27.12 

Grand  total  material  $203.38  $33.89 

Store  department  charge   20.33   

Hauling    10.00   

Total  material  on  ground  $233.71  $38.95 

Labor  6  gates  at  $2.11   12.70   

Total  gates  in  place  $246.41  $41.07 

General  Labor. — The  charges  for  general  la- 
bor was  one-third  of  foreman's  time  at  $135 
per  month ;  one-third  of  time  keeper's  time  at 
$2.50  per  day.    The  amounts  were : 

Foreman   $57.35 

Timekeeper    16.60 

Total   $73.95 


Fig.  2 — Upstream  View  of  Banyan  Check   and  Delivery. 


There  were  used  79.07  cu.  yds.  of  gravel  and 
6  cu.  yds.  of  sand  at  the  following  cost : 
Item.  Cost. 

44.8.".  cu.  yds.  Andrade  gravel  at  $2.95  $132.31 

30.46  cu.  yds.  Frink  gravel  at  $3.11   94.80 

3.76  cu.  yds.  Mammoth  gravel  at  $2.91...  10.94 
6  cu.  yds.  Whitewater  sand  at  $2.17   13.02 

Total  on  cars  at  Calexico  $251.07 

Store  department  charge  $  25.10 

Loading    8.00 

Hauling    140.00 


84,17 


Total  sand  and  gTavel  on  ground  $4 

The  average  cost  of  sand  and  gravel  on 
cars  at  Calexico  was  $2.95  per  cubic  yard. 
Hauling  cost  $1.65  per  cubic  yard  and  the 
Other  charges  noted  brought  the  cost  per 
cubic  yard  on  the  ground  up  to  $1.98.  The 
cost  per  cubic  yard  of  concrete  in  the  struc- 
ture was  $6.37.  The  concrete  was  mixed  by 
hand  in  Vi  cu.  yd.  batches,  wheeled  in  bar- 
rows and  rammed  in  place.  The  labor  cost 
for  mixing  and  placing  was  $171.09  or  $2.57 
per  cubic  yard  of  concrete.  Summarizing  we 
nave  the  following  costs  for  concrete  in  place : 

I'cr 

Item.  Total. 

r>m<-ril   t  116.07 

Hand  and  gr.tvcl    424,17 

J,:i(..,r  rnlxln;:  .'Hid  |.liu  Iiik   171.09 


Ou,  v.i. 

$  6. 26 

fi.37 
2.57 


TolaU   $1,011.33 


»1C20 


HurkfillhtK  and  I'uddling. — The    cost  of 


Engineering. — Engineering  included  office 
work,  drafting  and  paper  and  field  work  in- 
spection and  staking  out  structure.  The 
charges  were: 

Office  work  $  47.30 

Field   work   68.80 

Total   $116.60 

This  is  a  cost  of  $1.74  per  cubic  yard  of 
concrete. 

Recapitulation. — From  the  above  figures  we 
get  the  following  summaries  of  costs : 

Per 
cu.  yd. 

Item.  Total,  concrete. 

1 1.\ clopnionl    work  $      fi.61    $0  0994 

Kxe.tvatioii    K'.O.OO  2.4100 

Oonerr-tc    work   1.-185. 98  22.3400 

Hiic  kflllliiR    85,28  0.6*00 

<:ati's.    elf   246.41  3.7000 

Ceix-ral    labor   73.95  1.1120 

Engineering    nc.io  1.7400 

Total   $2,124.27  $31.94 

Summarized  by  the  items,  labor,  materials 
and  engineering  the  cost  per  cubic  yard  was 
as  follows: 

Hem.  I1,  i  en   Vd.  Pet. 

I.nbor   $10.29  32.22- 

Material!    19.91  02:32 

Kiiillneciln;?    1.74  n.'^G 

Total   $31.94  100.00 


Notes  on  Method  of  Salt  Marsh  Land 
Reclamation.* 

Salt  marsh  reclamation  involves  the  three 
following  tasks:  (1)  Protecting  the  land  from 
over  flow  by  tide  waters :  (2)  a  system  of  in- 
ternal drainage,  and  (3)  treatment  of  the  soil 
to  free  it  from  excess  salt.  The  Atlantic  and 
Gulf  coasts  offer  opportunity  for  in  the  aggre- 
gate a  large  amount  of  salt  marsh  reclama- 
tion. This  marsh  land  is  fertile  when  drained 
and  freed  from  salts  and  will  raise  nearly  all 
of  the  more  valuable  vegetable  crops.  Usually, 
too,  the  market  is  close  at  hand  for  these 
products  and  for  hay  and  cranberries.  Com- 
pared with  the  progress  made  in  and  the 
activity  of  bottom  land  and  fresh  marsh  land 
reclamation  along  its  river  systems  the  United 
States  has  paid  very  little  attention  to  its 
opportunities  for  reclaiming  tide  lands.  There 
are  signs  of  great  activity,  however,  and  as 
time  goes  on  drainage  engineers  will  be  called 
on  more  and  more  often  for  solving  problems 
of  salt  marsh  land  reclamation.  In  the  text 
and  illustrations  which  follow  we  outline  the 
general  problems  of  salt  marsh  reclamation 
work  and  give  some  details  of  the  structures 
required. 

PROTECTION   WORKS  AGAINST  .TIDAL  OVERFLOW. 

Tide  marsh  or  salt  marsh  as  considered 
here  means  land  which  is  overflowed  only  at 
high  tide.  The  first  of  all  protective  works  to 
be  considered  are  barriers  to  hold  back  the 
tide  waters.  There  are  almost  invariably 
earth  dikes  but  dikes  of  different  character 
from  the  levees  of  our  western  river  bottom 
lands,  since  they  have  several  different  condi- 
tions to  meet,  the  principal  one  of  which  is 
wave  action.  Dikes  for  tide  marsh  reclama- 
tion must  be  adapted  in  both  location  and 
dimensions  to  be  safe  from  wave  action. 

In  the  matter  of  location  one  of  the  first 
requisites  is  an  ample  brim  or  space  between 
the  outer  toe  of  the  dike  and  the  shore.  It  is 
generally  held  that  the  width  of  brim  should 
never  be  less  than  the  base  widths  of  the 
dike.  Generally  the  degree  of  exposure  of  the 
shore  to  waves  and  the  character  of  the  ma- 
terial forming  the  shore  will  determine  the 
width  of  brim  necessary  for  safety.  A  width 
of  100  ft.  is  not  excessive  in  many  cases. 
Another  thing  to  be  considered  is  the  location 
of  the  dike  so  that  the  waves  will  strike  it  at 
right  angles  instead  of  obliquely,  since  the 
direct  impact  of  water  against  an  earth  em- 
bankment is  less  destructive  than  is  a  swish- 
ing motion  along  the  slopes.  The  purpose  of 
wide  brim  is  to  give  ample  pressure  on 
which  the  waves  may  dissipate  their  energy. 

The  dimensions  of  dike  required  depends  on 
conditions.  The  height  must  be  great  enough 
to  bring  the  dike  top  safely  above  the  high- 
est storm  tide  mark.  This  level  has  to  be 
determined  from  observation  and  evidence  and 
the  dike  top  sets  at  least  18  ins.  above  it.  The 
cross-sectional  dimensions  to  be  used  depend 
on  the  material  available  for  dike  construc- 
tion and  on  the  length  of  time  the  water  will 
remain  against  the  dike.  Three  forms  of  dike 
sections  adapted  to  different  materials  are 
shown  by  Fig.  1.  As  will  be  seen,  where  the 
material  contains  considerable  clay  a  smaller 
section  and  steeper  slopes  are  permissible 
titan  where  the  material  is  largely  sand  or 
vegetable  fiber.  Experience  has  shown  that  the 
top  width  for  clayey  and  sandy  soils  should 
be  twice  the  square  root  of  the  height  of  the 
dike.  Tn  clayey  soils  the  water  slope  mav  be 
as  steep  as  1  on  3  but  in  sandy  soils  it  should 
be  flatter,  say  1  on  I,  or,  if  much  exposed  to 
wind,  1  on  5.  The  rear  slope  mav  be  as  steep 
as  the  material  will  stand  with. nit  sloughing. 
Hikes  built  of  muck  soil  arc  made  wider  on 
top  and  given  steeper  slopes  as  experience  has 
shown  this  form  to  stand  better  with  this 
material  than  does  a  section  with  narrower 
top  ,-tn«l  Hatter  slopes.  The  practice  in  the 
construction  of  barriers  to  hold  hack 
tide  waters  is  not  much  different  than  the 
same  practice  in  levee  work.  The  ground  is 
cleared  and  broken  up  under  the  base  and 
where  very  wet  is  frequently  ditched  along 
each  edge  of  the  dike  about  fi  ft.  inside  the 
toesas  shown  by  Fig.  2.    The  dirt  from  these 

•Baaed  on  studies  ninde  for  tlw  ofllce  of  Kx- 
perlment  Stations.  1'.  S.  I  )p|>nrl inent  ol  \url- 
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ditches  is  used  for  the  toes  of  the  dike  and 
the  ditches  themselves  are  filled  with  the  new 
material  from  which  the  embankment  is  made. 
It  is  preferable  practice  to  borrow  the  ma- 


should  be  taken  in  placing  the  abutments  that 
carry  the  gate  to  see  that  they  have  a  firm 
foundation  and  that  the  flow  line  of  the  cham- 
ber is  slightly  above  mean  low  tide.    What  is 


Meadow 


Form  of  Dike  Made  of  C/ag  or  Clayey  L  oam 
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Form  of  Dike  Made  of  Sand  or  Sandy  Loam 
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_   „,  _   ,  Formof  Dike  Made  of  Muck  Soil 
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Fig.  1 — Typical  Dike  Sections  for  Different  Materials. 


terial  from  embankment  from  the  water  side 
and  the  burrow  pits  should  be  located  well 
away  from  the  toe  of  the  dike.  Methods  of 
embankment  construction  will  be  by  hand 
teams  or  dredges  as  the  conditions  and  amount 
of  work  may  determine. 

Wave  Protection. — Where  a  levee  is  ex- 
posed to  high  winds  it  should  be  pro- 
tected from  wave  wash  when  first  put 
up  until  the  sod  is  formed  and  the 
material  thoroughly  settled.  This  can  be 
done  as  follows :  Plant  a  row  of  6x6  ins. 
posts  along  the  berm  about  3  ft.  from  the  toe 
of  the  levee  and  bolt  a  string-piece  of  4x8  ins.  to 
the  front  of  these  posts  at  about  the  elevation 
of  high  tide.  If  the  posts  are  more  than  6  ft. 
out  of  ground,  another  piece  should  be  bolted 
on  about  1  ft.  above  the  ground.  Drive  a 
double  row  of  sheet  piling  2x6  or  2x8  ins.  on 
the  front  side  of  this  stringer,  inclining  about 
1  ft.  horizontal  to  6  ft.  vertical  toward  the 
levee.  The  pieces  should  be  driven  so  as  to 
break  joints  with  each  other  and  penetrate  the 
ground  3  ft.  The  planking  should  be  further 
secured  by  placing  a  waling  piece  2x6  or  2x8 
ins.  on  the  front  side  opposite  the  stringer 
and  securing  it  by  screw  bolts  passing  through 
the  waling  strip,  sheet  piling,  and  string-piece 
at  intervals  of  6  ft.  At  each  post  the  barrier 
should  be  braced  by  a  strut  of  3x8  ins.  se- 
cured at  one  end  to  the  top  of  the  posts  by 
means  of  screw  bolts  or  spikes  and  extending 
back  almost  horizontal  to  the  surface  of  the 
levee,  where  it  should  be  securely  spiked  to  a 
stake  2x6  ins.,  driven  firmly  into  the  ground. 
A  barrier  thus  constructed  breaks  the  action 
of  the  waves  and  at  the  same  time  does  not 
injure  the  levee,  but  leaves  it  so  that  it  can 
be  mowed  and  kept  clear  of  noxious  weeds. 
Protections  placed  directly  against  the  slope 
form  a  refuge  for  muskrats  and  other  pests 
that  destroy  the  levee.  If  made  of  creosoted 
lumber,  it  will  not  be  attacked  by  toredo  and 
will  last  a  great  many  years.  The  surface  of 
the  embankment  should  be  kept  in  grass  and 
be  carefully  mowed  at  least  twice  each  year. 
This  will  destroy  the  refuge  for  burrowing 
animals,  improve  the  sod,  and  become  a 
source  of  revenue. 

Tide  Gates—When  embanking  a  piece  of 
marsh,  provision  must  be  made  for  discharg- 
ing the  water  that  accumulates  within  the 
embankment.  Where  the  land  is  sufficiently 
above  low  tide,  this  can  be  most  easily  accom- 
plished by  means  of  a  sluice  or  tide  gate.  This 
provision  for  the  escape  of  the  water  is  an 
essential  feature  of  the  reclamation,  and.  like 
the  embankment,  must  be  properly  designed 
and_  well  built.  The  ultimate  success  to  be 
achieved  in  reclaiming  salt  marsh  and  render- 
ing it  fit  for  meadow  or  cultivation  depends 
almost  wholly  on  the  character  and  efficiency 
of  the  tide  gates  devised  and  erected  to  keep 
out  the  salt  water.  They  must  be  of  a  per- 
manent character,  substantially  built,  and  so 
constructed  _  as  to  open  and  close  promptlv 
a  minimum  amount  of  pressure.  Care 


known  as  the  tankard  gate,  suspended  by  a 
double  hinge  so  as  to  readily  close  against  the 
face  on  all  sides,  is  recommended.  The  seat 
is  lined  with  rubber  so  as  to  form  a  tight 
abutment,  and  if  carefully  con- 
not  allow  any  water  to  pass 


joint  with  the 
structed  will 


opening,  as  they  can  be  much  lighter  and  are 
less  liable  to  warp  and  spring,  causing  leaks 
when  closed.  The  relative  merits  of  steel  and 
wooden  gates  have  been  considered,  but  owing 
to  the  difficulty  in  building  and  holding  struc- 
tural work  in  a  true  plane  and  the  deleterious 
effects  of  salt  water  on  steel  and  iron,  it  is 
thought  that  gates  of  creosoted  timber  are 
better  suited  for  the  purpose.  The  treatment 
of  any  porous  wood,  preferably  white  or  yel- 
low pine,  free  from  heart,  with  14  lbs.  of 
creosote  oil  per  cubic  foot,  will  insure  the 
material  against  decay,  prevent  it  from  swell- 
ing and  shrinking,  and  protect  it  against  the 
ravages  of  the  toredo.  Such  gates  are  no 
more  expensive  than  steel  and  are  far  more 
desirable.  The  gates  here  recommended  are 
so  planned  that  they  can  be  readily  detached 
from  the  framework  without  injury  to  it,  if  at 
any  time  repairs  should  be  necessary. 

Plans  and  complete  drawings  for  a  cheap 
wooden  abutment,  with  one  or  more  gates,  as 
required,  and  also  plans  and  drawings  for  a 
concrete  abutment  with  creosoted  wooden 
gates  are  given  by  Figs.  3  to  5.  This  is  the 
most  desirable  gate  that  can  be  constructed, 
and  where  sand  or  shells  can  be  readily  pro- 
cured its  cost  will  be  but  little  more  than  a 
wooden  abutment  serving  the  same  purpose. 
The  following  general  directions  for  con- 
structing either  of  these  gates  will  serve  as  a 
guide  for  any  locality: 

The  foundation  for  the  abutment  should 
be  prepared  by  excavating  the  muck  and  soft 
material  to  a  firm  clay  or  sand  bottom.  The 
abutment  may  be  of  timber,  as  shown  on  the 
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Fig.  2 — Sketch  Showing  Method  of  Prepar  ing  Base  for  Dike. 


when  closed.  As  the  gate  is  ne'cessarily  heavy, 
an  adjustable  counterweight  is  attached  so 
that  it  may  be  nicely  balanced  in  order  to  open 
with  a  small  head  against  the  upper  side.  The 
position  in  which  it  is  hung  will  cause  it  to 


first  set  of  plans,  or  it  may  be  of  stone,  brick, 
or  concrete,  as  shown  on  the  second  set.  In 
case  timber  is  used,  the  foundation  should  be 
brought  up  to  the  proper  grade  by  filling  in 
with  good  clay  or  a  grouting  of  broken  stone 
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Fig.  3 — Plans  for  Concrete  Automatic  Sluice  Gate. 


with 


close  by  gravity  as  soon  as  the  pressure  on 
the  inside  is  exhausted  or  overcome  by  an 
equal  pressure  on  the  other  side.  In  design- 
ing the  gates  to  accommodate  a  large  volume 
of  water,  it  is  deemed  better  practice  to  make 
a  series  of  smaller  ones  having  the  required 


and  cement  mortar.  Great  precaution  must 
be  taken  to  make  the  foundation  such  that 
water  can  not  find  its  way  under  the  timbers, 
in  which  case  the  earth  would  be  washed  out 
and  the  value  of  the  structure  destroyed.  In 
case  a  firm  foundation  can  not  be  secured 
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otherwise,  round  piling,  on  which  to  rest  the 
abutment,  should  be  driven  in  the  pit.  In  the 
wooden  structure  the  bottom  sills  can  be 
secured  to  the  piling  by  means  of  drift  bolts. 
This  will  support  the  structure  so  as  to  pre- 
vent settling  and  the  water  can  be  shut  off  by 
the  sheet  piling  above  and  below  the  abutment. 
Where  broken  stone  or  suitable  sand  can  be 
readily  procured,  concrete  will  be  found  the 
most  desirable  material.  With  any  good  nat- 
ural cement  and  clean,  sharp  sand  a  proportion 


bolts  turned  and  neatly  fitted,  so  as  to  insure 
free  movement.  To  withstand  the  action  of 
the  salt  water,  it  is  desirable  to  make  the 
hinges  of  hard  brass,  or  if  iron  is  used  it 
should  be  kept  well  painted  and  the  bolts 
should  be  made  of  hard  brass.  For  the  pur- 
pose of  balancing  the  gate  so  it  will  open  and 
close  with  a  minimum  pressure,  a  projecting 
arm  with  an  adjustable  weight  is  attached  to 
the  inside,  as  shown  on  the  drawing.  When 
the  gate  is  hung,  this  weight  can  be  shifted  in 
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Fig.  4 — Details  of  Concrete  Automatic  Sluice  Gate. 


of  1  to  5  or  even  1  to  7  would  make  very  sub- 
stantial work.  It  is  quite  important  to  have 
the  face  of  the  abutment  both  true  and  smooth 
in  order  that  the  gates  may  set  properly.  This 
can  be  secured  by  having  the  forms  in  perfect 
alignment  and  plastering  the  face  with  a  fine 
mortar.  The  abutment  should  be  level  on  top 
when  completed,  so  it  may  be  floored  over  and 
used  as  a  bridge  for  crossing  the  channel. 

In  case  of  the  wooden  abutment,  the  head 
beam  to  which  the  gates  are  hung  is  formed 
by  bolting  a  piece  of  timber  to  the  cap  of  the 
bent,  but  on  the  stone  or  concrete  abutment  a 
head  beam  of  10-in.  steel  channel  weighing  20 
lbs.  per  lin.  ft,  from  which  the  gates  are 
hung,  should  be  secured  to  the  face  of  the 
abutment,  as  shown  on  the  drawing.  Cast- 
iron  fillers  of  a  suitable  pattern  may  be  used 
at  the  points  of  attachment  to  hold  the  chan- 
nel out  from  the  face  of  the  wall  the  thick- 
ness of  the  gates. 

The  essential  features  of  a  good  tide  gate 
are  durability,  tight  closing,  and  easy  move- 
ment. They  are  made,  as  shown  on  the  draw- 
ing, of  two  thicknesses  of  material,  the  pieces 
of  each  layer  being  at  right  angles  to  those  of 
the  other.  Between  the  two  is  placed  a  sheet 
of  8-oz.  cotton  duck,  painted  on  each  side 
with  a  heavy  coat  of  white  lead  and  oil.  The 
boards  in  each  layer  should  be  drawn  up  tight 
with  a  clamp  and  securely  bolted  at  each  in- 
tersection with  two  machine  bolts  with 
wrought  washer  under  both  head  and  nut.  To 
resist  the  action  of  the  salt  water,  the  bolts 
and  washers  should  be  galvanized.  If  the 
workmanship  is  not  of  a  high-class  so  as  to 
form  tight  joints,  the  vertical  seams,  being 
the  outside  of  the  gate,  may  be  calked  with 
three  threads  of  cotton  to  prevent  leaking.  In 
rase  ereosoted  lumber  can  not  be  obtained, 
other  lumber  may  be  used,  but  it  should  be 
thoroughly  soaked  by  immersing  it  in  water 
several  days  before  using.  A  suitable  seat  is 
formed  by  fitting  to  the  inner  side  near  the 
edge  a  piece  of  fl-ply  rubber  belting  2V&  ins. 
wide.  This  can  be  secured  to  the  wood  with 
brass  screws  P/4  ins.  long,  with  heads  sunk 
well  below  the  surface  of  the  rubber.  The 
gates  should  be  hung  to  the  head  piece  by  a 
double  joint  or  link  binge,  as  shown  on  the 
drawing.  Such  a  hinge  allows  the  gate  to 
adjust  itself  in  the  face  of  the  abutment  in 
i -losii  i/.  so  as  to  form  a  tight  joint  on  all  sides. 
Permitting  (he  water  to  rise  above  the  top  of 
the  gate  without  leaking.  A  suitable  hinge 
pfobably  Cafl  not  be  purchased  in  stock,  hut 
<;m  h(  made  in  any  machine  shop  from  the 
detail  drawing  furnished  herewith     The  holes 

hould  be  true  and  accurately  bored  and  the 


or  out  until  the  position  is  found  where  the 
gate  opens  with  least  pressure  and  then  fixed 
by  means  of  the  set  screw  in  this  position. 
A  gate  constructed  as  above  specified  pos- 
sesses all  the  essential  requisites  of  a  good 
tight  gate.  The  ereosoted  material  gives  it 
the  qualities  of  durability;  the  link  hinge  and 
rubber  cushion  allow  it  to  firmly  seat  itself 
on  all  sides  and  form  a  tight  joint;  while  a 
counterweight  renders  it  sensitive  to  the  least 
pressure.    A  cheap  structure  might  be  erected. 


water.  The  pump  should  be  placed  within  the 
inclosure  at  the  lowest  point  adjacent  to  the 
embankment  and  should  be  used  to  lift  only 
such  water  as  will  not  flow  out  during  low 
tide.  This  water  can  be  discharged  through 
a  sluice  and  need  not  be  lifted  over  the  em- 
bankment. A  centrifugal  pump  operated  by  a 
steam  or  gasoline  engine  is  probably  the  best 
for  this  class  of  work.  The  size  of  pump  and 
engine  depends  upon  the  area  to  be  drained. 
From  experience  in  numerous  places  it  seems 
that  where  such  land  is  in  cultivation  the 
pump  should  be  able  to  discharge  1000  gals, 
per  acre  per  hour  to  properly  protect  the  crops 
in  times  of  heavy  rains.  But  where  the  land 
is  used  for  pasture  or  meadow  the  removal 
of  one-half  of  this  amount  is  sufficient.  The 
pump  and  engine  should  be  placed  on  a  solid 
foundation  and  carefully  housed  against  dam- 
age from  the  weather.  The  additional  expense 
incurred  in  providing  substantial  foundations 
for  the  pump  and  engine  and  making  an  ample 
sump  for  the  suction  pipe  will  be  more  than 
repaid  in  economy  of  operation  and  efficiency 
of  plant.  Many  crops  have  been  destroyed 
and  much  damage  occasioned  because  of  the 
inadequacy  of  the  pumping  plant  or  its  failure, 
owing  to  faulty  construction,  at  a  critical  time. 

The  cost  of  installing  and  operating  a  pump- 
ing plant  depends  largely  upon  the  extent  of 
the  tract  to  be  drained.  As  a  rule  the  larger 
the  volume  of  water  to  be  handled  the  less  the 
cost  per  acre  or  per  gallon  for  doing  it.  Even 
where  the  water  is  ordinarily  discharged 
through  a  tide  gate,  it  is  wise  to  have  an 
emergency  pump  to  take  care  of  the  seepage 
and  rainfall,  during  periods  of  high  tide  when 
the  gate  does  not  open. 

INTERNAL  DRAINAGE. 

After  the  embankment  is  completed  a  sys- 
tem of  internal  drainage  must  be  constructed 
to  collect  the  water  and  lead  it  to  the  tide 
gate  or  pumping  plant.  On  most  tracts  there 
are  old  channels  that  can  be  used  to  advantage 
in  planning  a  system  of  internal  drainage  that 
will  lessen  the  cost  of  excavation.  Since  the 
natural  drainage  is  intermittent,  effective  only 
at  low  tide,  it  must  be  supplemented  by  a  large 
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Fig.  5 — Plans  for  Wooden  Automatic  Sluice  Gate. 


but   there  would   be  constant    danger  of  its 
giving  way  at  a  critical  time,  and  it  would 
have  to  be  replaced  at  frequent  intervals,  so 
that   a  permanent   structure,  even  at   an  in 
creased  cost,  is  more  economical, 
A  bill  "!  material  required  to  construct 

either  the  wooden  or  stone  abutment  willi 
the  nceessan  gales  is  given  in  Tables  I  anil  II. 

Pumping  Plant  W  here  the  fluctuation  be- 
tween high  and  low  tide  is  not  sufficient  to 

afford  natural  drainage,  some  kind  of  pump 

ing  plant  must  be  provided  I"  discharge  the 


storage  capacity.  Hence  the  ditches  shou'd 
be  made  wider  than  would  otherwise  be 
necessary.  The  removal  of  in.  of  rainfall 
in  24  hours  from  a  comparatively  level  tract 
of  land,  when  the  rainfall  does  not  exceed 
(id  ins  per  annum,  has  proved  to  be  adequate 
for  the  successful  culture  of  field  crops.  If  the 
tide  gates  are  made  to  ample  capacity  to  dis- 
charge all  the  water  from  the  storage  basin  at 
each  low  tide  (twice  in  I  hours'),  ditches  ha\ 
ing  a  capacity  for  storing  0.25  in.  of  rainfall 
from  the  entire  watershed  without  raising  the 
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water  in  the  ditches  more  than  1  ft.  will  be 
sufficient  to  properly  drain  the  land  for  either 
meadow  or  cultivation.  Since  most  of  the  salt 
marshes  are  practically  level,  the  ditches  will 
have  but  little  grade  and  will  depend  upon  the 
hydraulic  head  to  induce  a  current.  As  the 
water  nearest  the  gate  will  be  discharged  in. 
the  shortest  time,  it  is  expedient  that  the 
greater  part  of  the  storage  capacity  be  as  near 
the  outlet  as  practicable.  When  the  gate  opens, 
this  portion  will  be  discharged  at  once,  and 
should  it  close  before  the  ditches  are  entirely 
empty  the  water  in  the  more  remote  laterals 
will  flow  into  the  basin  just  formed,  thus  hold- 
ing the  water  down  to  the  lowest  level  to  be 
obtained  without  pumping. 

In  planning  a  system  of  ditches  it  should  be 
the  aim  to  locate  them  in  such  a  way  as  to 
leave  the  land  in  the  best  possible  shape  for 
cultivation.  Where  there  is  high  land  that 
drains  into  the  marsh,  an  intercepting  ditch 
should  be  cut  along  the  foot  of  the  slope  to 


TABLE    I.— BILL,    OF    MATERIAL    FOR  A 
THREE-CHAMBER  CONCRETE  SLUICE 
GATE. 
86  cu.  yds.  concrete. 

20  pieces   crecsoted  lumber,   3x12,   12   ft.  long, 

720  ft.  B.M. 
60  ft.  6-ply  rubber  belting,  2%  ins.  wide. 
750  wood  screws,  l1/*  ins.  long. 
255  machine  bolts,  %xo  ins. 
600  wrought  washers  for  %  bolts. 
45  machine  bolts,  Y^xoVz  ins. 
8-T-head  anchor  bolts.  3/4xl6  ins. 
3  counterbalances,  as  shown  on  drawing. 

6  link  hinges,  as  shown  on  drawing. 
10  sq.  yds.  cotton  duck. 

White  lead  and  oakum  as  required. 
For  each  additional  gate: 
17  cu.  yds.  concrete. 

7  pieces  creosoted  lumber,  3x12,   12   ft.  long. 

250  B.  M. 

20  ft.  6-p!y  rubber  belting,  2V2  ins.  wide. 
250  wood  screws,  1V4  ins.  long. 

85  machine  bolts,  Vfcxa  ins. 
200  wrought  washers  for  %  bolts. 

15  machine  bolts,  %x5%  ins. 
2  T-head  anchor  bolts,  ^4xl6  ins. 
SVz  sq.  yds.  cotton  duck. 

1  counterbalance. 

2  link  hinges. 


lead  the  water  into  the  storage  basin  without 
overflowing  the  low  land.  The  depth  of  the 
ditches  required  and  their  distance  apart  de- 
pend largely  upon  the  character  of  the  soil. 
The  main  ditch  should  be  as  deep  as  the  sill 
of  the  tide  gate,  while  the  laterals  should 
range  from  2%  ft.  deep  at  the  upper  end  to 
3  or  3V2  ft.  at  the  lower  end,  according  to  the 
depth  of  the  outlet  channel.  In  most  places 
ditches  in  marsh  soil  will  stand  with  almost 
perpendicular  banks,  owing  to  the  fibrous 
roots  in  the  material,  so  to  increase  the  stor- 
age capacity  they  should  have  wide  bottoms, 
with  bank  slopes  one-half  horizontal  to  1  per- 
pendicular, unless  places  should  be  found 
where  the  material  requires  a  greater  slope. 
It  is  not  practicable  to  give  specific  directions 
for  laying  out  a  system  of  internal  drainage, 
as  each  marsh  must  be  viewed  and  treated 
according  to  its  shape  and  peculiar  location. 

If  it  were  practicable,  tile  drainage  would  be 
by  far  the  best  method  to  use  in  the  reclama- 
tion of  salt  marsh ;  but  the  soil  conditions  are 
generally  such  that  tile  can  not  be  used.  The 


depth  of  the  outlet  in  most  places  is  not  suffi- 
cient to  permit  them  to  be  laid  on  the  solid 
ground,  and  if  laid  in  the  muck  above  the  sand 
and  clay  they  would  settle  out  of  alignment 
and  fill  with  silt.  It  is  highly  probable  that 
after  a  term  of  years  the  marsh  will  settle 
and  become  sufficiently  firm  to  permit  the  use 
of  tile  in  some  of  the  ditches. 

TREATMENT   OF  SOIL. 

After  the  dikes  or  embankments  have  been 
completed  so  as  to  exclude  the  tide  and  the 
drains  constructed  so  as  to  collect  the  rainfall 
and  seepage,  and  some  reliable  method  pro- 
vided for  discharging  the  water  from  within 
the  inclosure,  the  soil  must  be  prepared  for 
cultivation.  The  marine  marshes  are  not  all 
fertile.  Some  are  bare  mud  flats  without 
vegetation ;  while  others  are  covered  with  a 
heavy  growth  of  grass  and  reeds.  Such  differ- 
ences are  due  mainly  to  the  age  of  the  marsh 
and  do  not  indicate  its  fertility.  The  tides 
deposit  such  materials  as  they  get,  and  if  the 
materials  are  fertile  so  are  the  marshes.  As 
a  rule  those  marshes  that  receive  the  wash 
from  the  hillsides,  build  up  faster  and  more 
fertile  than  those  formed  by  the  slow  action 
of  the  tides  alone.  If  these  mud  flats  were 
embanked  and  the  tide  gates  left  open,  so  that 
the  tide  would  enter,  it  would  greatly  accel- 
erate the  deposit,  and  eel  grass  would  soon 
spring  up  and  spread  so  as  to  cover  the  entire 
area.  The  growing  grass  would  retard  the 
coming  in  and  receding  of  the  tide,  hastening 
the  deposition  of  the  sediment,  and  the  marsh 
would  soon  be  built  to  the  elevation  of  the 
high  tide. 

Laboratory  examinations  show  these 
marshes  to  be  exceedingly  rich  in  the  elements 
of  fertility,  but  possessing  from  1  to  5  per 
cent  of  soluble  matter,  mostly  salt  left  by  the 
sea,  which  must  be  removed  before  the  land 
is  fit  for  agriculture.  The  usual  way  is  to 
allow  the  rain  to  wash  out  the  salt.  This  is 
a  slow  process,  but  is  the  one  generally  fol- 
lowed. The  length  of  time  required  to  com- 
plete this  treatment  depends  upon  the  fre- 
quency and  amount  of  rainfall  and  the  sys- 
tem of  internal  drainage.  The  salt  must  be 
dissolved  in  water  and  that  water  drained 
away.  This  process  can  be  accelerated  by 
judicious  irrigation  if  fresh  water  is  at  hand  : 
but  flooding,  unless  the  water  can  be  promptly 
removed,  would  be  of  but  little  use.  Where 
irrigation  is  practiced,  small  amounts  of  water 
applied  at  frequent  intervals  will  be  found 
most  efficient.  While  this  process  of  sweet- 
ening is  going  on  the  salt  grass  should  be  fre- 
quently cut  and  removed,  as  its  growth  takes 
up  a  large  amount  of  saline  matter.  As  fast 
as  the  salt  is  removed,  if  the  land  is  desired 
for  meadow  or  pasturage,  it  should  be  seeded 
with  tame  grass,  either  herd's  grass,  red  top, 
or  timothy.  It  improves  the  meadow  to  have 
it  closely  pastured  with  sheep  or  cattle,  as  it 
compacts  the  soil  and  hastens  the  destruction 
of  the  coarse  grass  and  weeds;  but  stock  has 
a  tendency  to  fill  the  ditches,  making  frequent 
cleanings  necessary,  as  they  must  be  kept  open 
so  as  to  allow  the  free  flow  of  water. 

If  it  is  desired  to  put  the  land  in  cultivation 
certain  crops  that  withstand  a  large  amount  of 


salt,  as  onions,  sorghum,  and  beets,  may  be 
cultivated  and  yield  a  good  revenue.  Where  a 
forage  crop  for  cattle  is  required,  sorghum, 
sowed  broadcast  and  cut  just  at  the  time  the 
seed  ripens,  will  be  found  very  profitable. 

Salt  marsh  soils  are  often  well  supplied 
with  lime  in  the  form  of  shells,  but  when  these 
are  not  present  and  the  soil  is  acid,  or  be- 
comes so  through  the  decomposition  of  the 
grass  roots,  lime  must  be  added  to  correct 
this  acidity.  In  all  cases  it  would  be  wise  to 
send  samples  of  the  soil  to  the  Bureau  of 
Soils,  United  States  Department  of  Agricul- 
ture, and  have  an  analysis  made  to  determine 
the  proper  treatment. 

The  best  method  of  subduing  a  rank  marsh 
soil  is  not  fully  determined.  In  Europe  and 
some  parts  of  America  it  has  been  the  custom 
to  burn  the  sod  to  a  depth  of  10  or  12  ins. 
This  practice  is  a  great  waste  of  organic  mat- 
ter and  is  not  to  be  recommended.  Clearing 


TABLE    II. — BILL    OF    MATERIAL    FOR  A 
THREE-CHAMBER  WOODEN  SLUICE 
GATE. 

Lumber  for  frame  work: 
1  cap,  10x12,  20  ft.  long. 

1  sill.  10x12,  20  ft.  long. 

2  sills.  10x10,  22  ft.  long. 
2  caps,  6x10.  20  ft.  long. 
6  posts,  10x10,  6  ft.  long. 
6  posts,  8x10,  6  ft.  long. 

1  gate  beam,  4x6,  16  ft.  long.  i 

1  floor  beam,  6x6,  16  ft.  long.  i 
33  pieces  sheet  piling,  3x12,  14  ft.  long. 

25  pieces  of  flooring,  2x10.  12  ft.  long. 
17  pieces  siding,  2x10,  14  ft.  long. 

2  caps  for  rhcet  piling,  3x6,  14  ft.  long. 

Total,  3,930  ft.  B.M. 
Hardware : 
28  machine  bolts,  %x7%  ins.  for  wings. 
56  wrought  washers  for  V2-in.  bolts. 
9  machine  bolts,  %xl7,  for  floor  beams. 
9  machine  holts,  %xl5,  for  gate  beams. 
12  machine  bolts,  %xll,  for  bent  joints. 
12  machine  bolls,  %xl0,  for  bent  joints. 
84  wrought  washers  for  %  bolts. 
1  keg  boat  spikes,  %x6. 

Material  for  three  swinging  gates: 
6  pieces,  3x12,  14  ft.  long;  9  pieces,  3x12,  12  ft. 
long;  576  ft.  B.M. 
54  ft.  6-ply  rubber  belting,  2Vi  ins.  wide. 

8  yds.  heavy  cotton  duck. 
180  machine  bolts,  %xo  ins. 
360  wrought  washers  for  %-in.  bolts. 
45  machine  bolts,  %xo%  ins. 
90  wrought  washers  for  %-in.  bolts. 
600  wood  scrtws,  1  Vi  ins.  long. 

3  complete    counterbalances,    as    shown  on 

drawing. 

6  link  hinges,  as  shown  on  drawing. 
White  lead  and  oakum  as  required. 


the  land  of  all  vegetation  and  giving  it  a 
chance  to  become  thoroughly  aerated  is  the 
first  step  to  be  taken.  At  present  the  judg- 
ment of  the  farmer  must  be  his  guide  as  to 
the  best  method  of  bringing  these  marshes 
into  good  tilth.  In  some  localities  where  the 
practice  has  been  tried  it  is  claimed  that  the 
turning  under  of  a  heavy  green  crop  in  June 
or  July  will  hasten  the  rotting  of  the  sod. 
Others  claim  that  late  fall 'plowing  is  best  and 
that  all  vegetation  should  be  removed  before 
turning  the  land  over.  In  other  places  it  is 
claimed  that  better  results  may  be  secured  by 
scarring  the  land  with  a  disk  harrow  and  not 
turning  it  over.  All,  however,  are  agreed  that 
shallow  plowing  is  more  efficient  in  reducing 
the  sod  to  a  workable  state. 


GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


Methods  and  Cost  of  Vitrified  Clay 
Conduit  Construction  in  Salt 
Lake  City. 

BY    R.    E.  FROISETH.* 

The  work  was  let  to  contractors  and  the 
following  data  were  obtained  by  inspec- 
tors employed  by  the  company.  The  clay 
conduit  and  sewer  were  furnished  by  the 
company  and  all  other  material  and  labor 
by  the  contractor.  All  work  was  in  un- 
paved  streets,  except  in  instances  where  the 
line  of  conduit  crossed  paved  streets  at  right 
angles.  In  these  cases  the  removal  of  the 
asphalt  and  the  concrete  foundation  was  sub- 
let to  two  of  the  workmen  for  25  cts.  per  sq. 

♦Salt  Lake  City,  Utah. 


ft.  There  were  154  sq.  ft.  removed,  amount- 
ing to  $38.50.  The  ground  was  easily  broken 
after  about  one  foot  was  removed  from  the 
surface  of  the  street. 

The  grade  stakes  and  center  line  were  set 
at  an  off-set  of  4  ft.  from  the  real  center  and 
at  intervals  of  25  ft.  These  served  the  pur- 
pose of  grades  and  line  as  well  as  a  good 
check  on  the  excavation,  as  Greek  labor  was 
employed  and  each  man  was  given  a  25-ft. 
section  to  dig  and  was  paid  $2  per  section.  I 
don't  think  this  method  is  employed  to  any 
great  extent  by  contractors  in  this  locality, 
but  it  proved  a  very  satisfactory  method  on 
this  particular  piece  of  work.  Each  man 
averaged  one  25-ft.  section  a  day.  The 
trench  was  2  ft.  in  width  and  averaged  4  ft.  in 
depth,  this  made   the  cost  of  excavation  8 


cts.  per  trench  foot,  or  27  cts.  per  cu.  yd.  for 
excavation. 

The  back  filling  of  the  main  trench  was 
done  by  team  and  scraper,  and  water  was  run 
into  the  trench  instead  of  tamping.  Our  fig- 
ures on  this  work  are  not  considered  very 
accurate,  so  very  little  attention  has  been  given 
to  cost.  We  estimate  3  cts.  per  lin.  ft.  as  a 
fair  price  and  that  will  make  excavation  and 
back  filling  approximately  11  cts.  per  foot 
Contractors  here  usually  get  from  12  to  16 
cts.  per  trench  foot  according  to  the  nature 
of  the  ground. 

The  trench  was  tamped  and  leveled  and  a 
layer  of  concrete  1:3:5  mix,  4  in.  thick,  was 
placed  in  the  bottom  of  the  trench.  The  con- 
crete was  allowed  to  set  and  was  sweot  with 
a  stiff  broom  before  the  tile  was  laid.  The 
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only  reason  for  sweeping  was  on  account  of 
loose  dirt  falling  into  the  trench. 

In  laying  the  conduit,  a  chalk  line  was 
stretched  from  the  side  wall,  the  proper  dis- 
tance to  line  one  edge  of  the  clay  duct.  First 
upon  the  concrete,  a  layer  of  cement  mortar 
%-in.  thick  was  placed  to  extend  about  6  ins. 
beyond  the  end  of  two  sections  of  clay  duct, 
then  a  strip  of  cheap  canvas,  5  ins.  wide  and 
long  enough  to  go  completely  around  the  tile, 
was  soaked  in  grout  and  placed  on  the  bot- 
tom; then  the  first  section  of  conduit  was 
laid,  the  two  dowel  pins  were  inserted  and 
the  second  section  laid,  then  the  canvas  strip 
was  wrapped  over  the  joint  and  plastered  with 
cement  mortar.  Three  men  were  employed, 
one  on  top  lowering  the  tile,  one  man  laying 
tile  while  the  third  man  followed,  plastering 
the  whole  surface  of  the  tile  with  %-in.  of 
cement  mortar.  After  the  mortar^  set,  the 
conduit  was  covered  with  about  6  ins.  of 
earth.  It  was  not  considered  necessary  to 
enclose  the  whole  duct  in  concrete  and  the 
cement  mortar  was  employed  to  assist  in 
making  the  tile  more  water  proof. 

Since  this  conduit  was  laid,  the  street  has 
been  paved,  the  excavating  was  done  with 
a  steam  shovel,  and  part  of  the  time  one  set  of 
wheels  was  directly  over  the  conduit,  but  in 
no  case  were  anv  of  the  ducts  broken.  This 
particular  run  of  ducts  is  the  only  one  in  a 
system  covering  about  eight  miles  of  conduit, 
that  the  company  has  not  experienced  trouble 
with  water.  The  trench  was  left  open  for  two 
days  to  give  the  mortar  time  to  set,  and  was 
then  back  filled  with  scrapers,  a  stream  of 
water  from  a  hydrant  running  into  the  trench 
all  the  time.  In  no  case  was  water  found 
in  the  manholes;  this  showed  the  conduit  as 
nearly  water  proof  as  possible. 

The  manholes  were  built  before  the  tile 
was  laid.  First  a  layer  of  1:3:5  mix  concrete 
was  placed  6  ins.  thick  on  the  bottom.  This 
was  allowed  to  set  and  the  brick  work  was 
then  built  up  to  the  height  where  the  main 
conduit  entered  the  vault.  Then  a  section 
of  tile  was  laid  in  each  end  and  the  sewer 
tile  set  in  the  brick  at  right  angles  to  the 
main  conduit  for  the  laterals.  This  method 
makes  a  neater  job  and  is  more  water  tight 
than  building  the  wall  all  the  way  up  and 
then  drilling  holes  for  the  conduit  and  later- 
als to  enter  the  vault.  The  latter  method  is 
very  seldom  used  here  now.  The  walls  were 
then  built  to  the  required  height  and  six  pieces 
of  3-in.  I-beams  were  placed  across,  the  short 
way.  9  ins.  apart,  and  two  pieces  running 
length-wise  between  the  two  center  beams. 
The  rim  was  then  set  in  place,  the  space  be- 
tween the  I-beams  filled  in  with  brick  and  4 
ins.  of  concrete  placed  on  the  top.  The  out- 
side of  the  vault  was  also  plastered  with 
about  %-in.  of  cement  mortar. 

No  •sumps  or  drains  were  used,  as  the 
ground  was  low  and  the  manholes  would  fill 
with  water  from  underneath  instead  of  drain- 
ing. 

The  laterals  were  3-in.  sewer  tile  laid  2  ft. 
deep.  Two  ducts  left  the  vault;  one  extending 
only  to  the  curb,  for  future  use,  and  the  other 
to  a  terminal  pole  located  in  the  center  of 
the  block. 

The  cost  of  back-filling  lateral  trenches  was 
considered  high,  but  the  work  was  done  by 
band  and  mostly  in  private  driveways  and 
lawns,  so  consequently  cost  more  than  work 
in  a  public  alley  or  street.  In  the  following 
tabulation  general  expense  covers  dowel  pins, 
canvas,  etc. : 

Cost  of  lavinj?  vitrified  clay  conduit  at  Salt 
J.ake  f '  1 1  %  LciikHi  of  main  trench,  : :  J  7  I  S  ft.; 
iMik'Hi  of  lateral  trenches,  2.896  ft.;  duct  feet 
to  main  trench.  1H6.41S  ft.;  duct  feet  In  lateral 
Irench,  3,174  ft.;  lirlck  manholes,  x. 

3,274.8  ft.  trench  excavation  at  $o.os 

per    ft.   *  202.00 

2,Vir,  ft.  lateral   excavation  at    $0(1.',  per 

ft    14  1.80 

•-      IS  ft    lunch  hackllllltiK  at  $0.03  per 

ft   98-2" 

2>;.r,  ft.   iate  al   l.aekllllllik'  at    $0.0(1  per 

ft   173. 7fi 

r,r.    cu.'  yilK.    concrete    In    place   at  $5.2.'. 

per  yd   288.71) 

8  T,  en.  ydH.  mortar  In  place  at  $9.50  pet- 
nil     yd   80.7.1 

8  manhole*,  complete,  at  $02.87  enoh...  r>02.96 

3  274  ft.,  6-duct  conduit,  In  place,  at 

"lO  0502'  per   ft   183.00 

-,174  n  ;  n,  i  lav  tlh-  lateral  at  $0.03 
imtt..     «5.22 


Drayage  on  6-duct  conduit   24.66 

Drayage  on  sewer  tile   7.93 

Re-paving,  at  $0.45  per  sq.  ft   69.70 

154  sq.  ft.  pavement  excavated  at  $0.25 

per  sq.  ft.    38.50 

30  days  supervision  at  $5.00  per  day....  150.00 

Engineering,  to  City  Engineer   42.25 

Scraping  ducts    32.74 

Threading  2  ducts  with  fish  wire   20.00 

General  Expeuse    300.00 

3,274.8  ft.  6  mult,  duct  conduit  at  $0.42 

per    ft   1,275.42 

3,174  ft.  3-in.  sewer  tile    222.18 

Total  cost  196,448  duct  ft.  at  $0.20 

nearly   $4,072.  S7 

Cost  of  Brick  Manhole: 
Excavating  12%  cu.  yds.  at  $0.33  per  yd...$  4.12 

Concrete,  1  cu.  yd.  at  $5.25  per  yd   5.25 

1.S00  brick  ai.  $7.50  per  M.   13.50 

Rim  and  cover  (standard)   11.50 

162  lbs.  I-beams,  3-in   6.07 

Approx.  1  yd.  mortar   9.50 

One  bricklayer,  12  hrs.,  at  $0.75  per  hr   8.00 

One  helper,  12  hrs.,  at  $3.00  per  day   4.50 

Total    .;  '  $62.44 

This  type  of  manhole  is  used  only  on  small 
conduit  runs  and  gives  satisfaction  up  to  and 
including  an  8  duct  conduit. 


cu.  yds.  in  July,  1904.  All  the  excavation  was 
"work  excavation,"  there  being  no  "plant  ex- 
cavation." The  dry  excavation  amounted  to 
1,566,107  cu.  yds.,  and  was  principally  by  steam 
shovels.  The  dredges  removed  876,115  cu. 
yds.,  and  86,700  cu.  yds.  were  sluiced,  in  addi- 
tion to  the  amount  pumped  into  Gatun  Dam 
by  suction  dredges.  The  progress  on  the  locks 
at  Gatun,  Pedro  Miguel,  and  Miraflores  is  re- 
ferred to  elsewhere  in  this  issue.  In  the  At- 
lantic Division,  the  total  excavation  was  490,- 
217  cu.  yds.  Of  this  total,  65,022  cu.  yds.  were 
dry  excavation,  and  the  remainder  was  re- 
moved by  the  dredges  in  the  Atlantic  en- 
trance. The  total  excavation  in  the  Central 
Division  was  1,360,117  cu.  yds.,  all  of  which 
was  from  the  prism.  In  the  Pacific  Division, 
the  total  excavation  was  668,648  cu.  yds.,  598,- 
876  cu,  yds.  of  which  were  taken  out  by  the 
dredges  at  the  Pacific  entrance,  and  69,772  by 
the  hydraulic  excavation  plant  at  Miraflores 
Locks. 


Method  of  Unloading  Cast  Iron  Pipe, 
Using  a  Slack  Line  Gin  Pole. 

BY  JAMES  W.  BEEBE.* 

The  accompanying  illustration  shows  the 
use  of  a  gin  pole  for  unloading  cast  iron  pipe 
from  cars  onto  wagons.  As  indicated  the  gin 
pole  is  set  to  one  side  of  the  car  with  two 
guy  lines  passing  over  the  car  to  deadmen, 


Conference  for  Protection  of  Industrial 
Property — The  first  published  report  of  the 
results  of  the  fourth  conference  of  the  In- 
ternational Union  for  the  Protection  of  In- 
dustrial Property  appears  in  the  Daily  Con- 
sular and  Trade  Reports  for  September  2, 
issued  by  the  Bureau  of  Manufactures  of 
the  Department  of  Commerce  and  Labor. 
The  original  documents  were  in  French  and 
translations  were  made  in  the  United  States 
Patent   Office.     The  conventions  resulting 


View  Showing  Use  of  Slack  Line  Gin  Pole      for  Unloading  Pipe. 


and  one  guy  line  leading  directly  away  from 
the  car.  These  lines  are  made  slack  so  that 
the  top  of  the  pole  has  a  free  swing  of  at 
least  6  or  7  ft.  The  hoist  line  is  operated  by 
team.  At  its  end  it  is  divided  into  two  lines 
with  a  hook  at  each  end.  These  hooks  are 
make  of  %-in.  round  iron  having  an  eye,  an 
8-in.  shank  and  an  18-in.  hook.  These  hooks 
are  slipped  into  the  two  ends  of  the  pipe. 

In  operation  the  pole  is  inclined  over  the  car 
until  the  pipe  is  lifted  clear,  when  it  is  swung 
outward  to  overhang  the  wagon  onto  which 
the  pipe  is  lowered.  Two  lines  are  always 
taut  but  in  lifting  nearly  all  the  load  comes 
on  the  one  line  leading  away  from  the  car. 


Panama  Canal  Work  in  July. — -The  grand 
total  of  Canal  excavation  to  Aug.  1  was  145,- 
486,536  cu.  yds.,  leaving  to  be  excavated  41,- 
727,5ns  c  u  yds.,  or  less  than  one  fourth  of  the 
entile  amount  for  the  completed  Canal,  These 
figures  are  in  accord  willi  the  new  estimate 
of  July  1,  1911,  when  4,676.278  cu.  yds.  were 
added  tO  the  estimate  of  July.  1910,  to  include 

material  in  the  slides  in  tin-  hanks  of  Culebra 

(  nt,  making  llic  total  excavation  for  the  en 
tire  Canal  IS7.2I4.014  cu.  yds.    The  Iota!  for 
Inly  was  2,518,982  cu.  yds.,  as  compared  with 
2.I06.2SS  cu    yds.  i„  July.  1910,  and  2,848,260 

•Civil   KiiKlneer,   I'otenu,  Oklahoma. 


from  these  international  conferences  are 
of  vital  interest  to  all  firms  and  individuals 
concerned  with  patents,  trade  marks,  de- 
signs, etc.,  and  the  proceedings  of  the 
fourth  conference,  held  in  Washington 
from  May  15  to  June  2,  1911,  are  especially 
important  in  view  of  the  fact  that  more 
than  75  delegates,  representing  40  nations, 
were  in  attendance.  The  three  conventions, 
or  arrangements,  revised  at  Washington 
relate  to  the  protection  of  industrial  prop- 
erty, the  international  registration  of  trade- 
marks, and  the  repression  of  false  indica- 
tions of  production  on  merchandise.  The 
Daily  Consular  and  Trade  Reports  pub- 
lishes the  full  text  of  these  conventions,  to- 
gether with  a  complete  list  of  the  delegates 
of  the  adhering  nations. 


Cost  of  Street  Cleaning  at  Geneva,  N.  Y. 

1  he  cost  of  all  street  cleaning  during 
the  year  1010  was  $5,483.80,  not  including 
team  labor.  The  cost  of  cleaning  tin-  paved 
streets  was  $4,614.50  divided  as  follows: 
\sphall  pavement,  $1,536.63.  at  a  rate  of 
$.<)(>  per  sq.  yd.;  macadam.  1,733.01,  at  a 
rale  of  $.028  per  s<|.  vd.;  tar  macadam, 
$222.82.  al  a  rate  of  $.00<>  per  s,,.  vd.;  buck. 
$1,132.14,  at  a  rate  of  $.01  per  s,,.  yd  ;  all 
oilier  slice's,  $N(>O..V>. 
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A  Notable  Series  of  Sewerage  Articles. 

This  week  we  are  printing  the  first  article  in 
a  series  of  at  least  three  and  probably  four 
sewerage  articles.  These  articles  relate  to 
sewer  work  in  St.  Louis.  The  magnitude  of 
this  work  is  shown  clearly  in  the  first  article. 

The  first  article  outlines  the  sewer  work  un- 
dertaken by  the  city  in  recent  years.  This  ar- 
ticle relates  to  brick  and  pipe  sewers.  The 
method  of  determining  the  size,  grade,  and 
depth  of  sewers  is  explained  in  detail  in  the 
text  and  the  accompanying  diagrams  and  tabu- 
lar matter.  General  specifications  governing 
the  materials  and  methods  of  construction  are 
given,  and  their  application  is  discussed.  The 
types  of  manholes  and  the  form  and  dimen- 
sions of  the  cross  sections  of  brick  sewers  are 
shown. 

The  second  article  relates  to  the  design  and 
construction  of  reinforced  concrete  sewers. 
The  forms  of  sections  adopted  and  the  reasons 
for  their  adoption  are  stated  and  discussed. 
The  method  of  computing  the  stresses  in  the 
sewer  walls,  arch  and  invert  are  given  in  detail 
with  a  full  discussion  of  the  analysis  of  the  prob- 
lems involved.  The  location  and  form  of  re- 
inforcing metal  is  discussed  fully.  Specifica- 
tions governing  the  concrete  materials  and  pro- 
portions and  the  strength  of  reinforcing  steel 
are  given  and  discussed.  The  wooden  and 
metal  centering  used  are  described. 

The  third  article  relates  to  the  special  feat- 
ures of  design  which  were  introduced  to 
handle  the  various  exceptional  difficulties  en- 
:ountered  in  the  various  contracts.  This  arti- 
:le  also  describes  the  construction  plants  and 
methods  and  is  fully  illustrated. 

These  articles  are  written  by  Mr.  W.  W. 
Horner,  who  was  assistant  engineer  in  charge 
of  the  design  of  the  sewers  described  and  who 
is  in  immediate  charge  of  their  construction. 


Water  Supply  Engineering  in  Small 
Towns. 

In  another  part  of  this  issue  we  have  an 
article  on  the  design  and  construction  of  a 
water  works  for  a  town  of  1,000  inhabi- 
tants. We  believe  that  many  of  our  read- 
ers will  be  glad  to  see  articles  of  this  kind, 
from  time  to  time,  in  this  journal. 

Every  year  now  a  good  many  towns  of 
about  1,000  population,  many  considerably 
larger,  a  few  somewhat  smaller,  are  for  the 
first  time  installing  public  water  supplies. 
The  engineering  for  such  installations,  while 
simple  in  the  theoretical  principles,  perhaps, 
is  usually  sufficiently  complex  in  practice  to 
merit  the  attention  of  good  engineers.  Here 


it  is  not  always  a  case  of  selecting  the  one 
of  several  alternate  designs  which  will  best 
accomplish  a  given  purpose  at  a  minimum 
cost.  On  the  contrary,  very  often  the  de- 
signing engineer  is  confronted  by  the  prob- 
lem in  this  form :  What  design  can  be  found 
that  will  fill  the  bill,  from  the  standpoint  of 
utility,  with  a  certain,  small,  fixed  sum  of 
money?  The  successful  solution  of  this 
problem  requires  the  services  of  a  good  engi- 
neer in  all  cases. 

The  many  advantages  of  a  public  water 
supply  are  fast  becoming  better  understood 
and  appreciated  in  small  cities  and  towns. 
This  encouraging  condition  is  a  result  of  the 
general  agitation  along  sanitary  lines.  More 
and  more  a  public  water  supply  is  coming  to 
be  regarded  as  a  necessity  rather  than  a  lux- 
ury. This  attitude  on  the  part  of  the  citizens 
of  small  cities  is  now  becoming  so  com- 
mon that  a  number  of  very  good  engineers 
are  devoting  all,  or  a  large  part  of  their  time, 
to  designing  and  supervising  the  construction 
of  water  works,  sewers,  and  paving  in  these 
small  municipalities. 

If  ever  an  engineer  is  confronted  "by  con- 
ditions rather  than  by  theories"  it  is  in  plan- 
ning and  building  public  improvements  in 
these  small  municipalities.  We  believe  it 
would  be  a  great  help  to  engineers  solving 
these  problems  to  know  what  is  being  done 
by  other  engineers  under  similar  conditions. 
Engineers  have  stated  to  us  that  thev  can 
find  miles  of  information  relating  to  engi- 
neering works  of  great  magnitude  where  they 
cannot  find  inches  of  printed  matter  relating 
to  more  unpretentious,  but  vastly  more  com- 
mon, engineering  problems.  Accordingly  we 
shall  make  an  effort  to  collect  some  useful 
data  relative  to  these  frequently  occurring 
problems. 


The  Appraisal  of  the   Chicago  Tele- 
phone Co.  and  a  Comparison  With 
the  Results  of  Three  Similar 
Appraisals. 

It  is  doubtless  the  prevailing  opinion  that 
telephone  companies  earn  far  more  than  a  fair 
return  on  the  money  invested  in  their  plants. 
If  the  few  telephone  company  appraisals  that 
have  thus  far  been  made  public  are  typical  of 
all,  the  public  is  likely  to  be  greatly  aston- 
ished. In  our  issue  of  May  3  we  published 
Mr.  Henry  L.  Gray's  appraisal  of  the  Inde- 
pendent Telephone  Co.  of  Seattle.  The  Wash- 
ington Public  Service  Commission  has  re- 
cently ruled  that  that  telephone  company  is 


entitled  to  higher  rates,  as  it  is  not  now  earn- 
ing a  fair  return  on  its  investment.  This,  we 
believe,  is  the  first  decision  of  a  public  service 
commission  pointing  toward  a  necessary  in- 
crease of  rates  charged  by  a  telephone  com- 
pany. 

Elsewhere  in  this  issue  we  print  the  first  of 
three  articles  giving  the  results  of  Mr.  Will- 
iam J.  Hagenah's  investigation  of  the  Chicago 
Telephone  Co.  Mr.  Hagenah  finds  that  the 
cost  of  reproducing  the  physical  property  new 
is  $22,115,704,  which  is  equivalent  to  $113  per 
subscriber's  "station"  or  trunk. 

Mr.  Gray's  appraisals  of  three  telephone 
companies  in  the  state  of  Washington  show 
the  following  costs  of  reproduction  new: 

Subscribers' 

 Stations.  

Cost  per 
Number,  station. 
Independent  Telephone   Co.,  Se- 
attle  17,430  $119 

Pacific  Telephone  &  Teleg.  Co., 

Seattle   29,250  103 

Pacific  Telephone  &  Teleg.  Co., 
Spokane   18,597  109 

It  is  noteworthy  that  the  costs  per  sub- 
scriber's "station"  (per  trunk  telephone)  is 
practically  the  same  in  Spokane,  Seattle  and 
Chicago.  The  report  of  the  American  Tele- 
phone and  Telegraph  Co.  for  1909  shows  the 
total  book  cost  of  the  Bell  system  in  America 
and  Canada,  from  which  it  appears  that  the 
cost  is  $145  per  phone,  including  toll  plants. 
This,  however,  is  unquestionably  in  excess  of 
the  cost  of  reproducing  the  physical  property 
new.  although  it  may  be  none  too  high  if  the 
development  expense  or  "going  value"  of  the 
business  is  included.  Mr.  Gray  is  of  the  opin- 
ion that  in  America  the  average  cost  of  ex- 
change plant  per  "station"  is  not  far  from 
$100. 

Mr.  Hagenah's  analysis  of  the  income  and 
operating  costs  of  the  Chicago  Telephone  Co. 
leads  him  to  the  conclusion  that,  if  adequate 
provision  is  made  for  plant  depreciation,  the 
present  telephone  rates  will  yield  enough  to 
pay  8  per  cent  on  the  depreciated  or  present 
value  of  the  property  and  leave  a  surplus  of 
$309,488.  Consequently  he  advises  a  slight  re- 
duction in  rates  equivalent  to  about  3  per 
cent  decrease  in  the  present  gross  annual  in- 
come. It  should  be  noted  that  while  Mr. 
Hagenah  regards  8  per  cent  as  being  a  fair 
return  on  the  "investment."  he  regards  the 
depreciated  or  present  value  (which  is  $19.- 
053,189)  as  being  the  "investment."  As  a 
matter  of  fact  the  company's  own  books  show 
an  investment  of  $23,406,126.  and  Mr.  Hage- 
nah's appraisal  of  the  cost  of  reproduction 
new  is  $22,115,764.    Since  8  per  cent  earned 
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on  the  depreciated  value  is  about  the  same 
as  7  per  cent  on  the  cost  of  new.  Mr.  Hage- 
nah's  allowance  of  8  per  cent  is  not  so  liberal 
as  it  appears  at  first  glance.  Moreover,  Mr. 
Hagenah  includes  nothing  in  his  appraisal  to 
cover  the  development  expense  or  "going 
value"  of  the  business. 

In  our  issue  of  May  17  we  gave  a  very  com- 
plete abstract  of  Mr.  Hagenah's  investigation 


of  the  Chicago  gas  properties,  and  his  reasons 
for  concluding  that  a  cut  from  85  cts.  to  77 
cts.  per  M  of  gas  would  be  justified.  Mr 
Hagenah's  two  reports  (the  one  abstracted  in 
our  May  17  issue  and  the  one  in  this  present 
issue)  are  of  interest  not  only  to  every  ap- 
praisal engineer  but  to  managers  of  public 
utilities. 

In  this  connection  we  call  attention  to  the 


fact  that  the  most  comnlete  published  record 
of  unit  costs  of  telephone  line  construction 
(both  aerial  and  underground)  is  to  be  found 
in  Mayer's  "Telephone  Construction — Methods 
and  Cost,"  a  300-page  book  on  the  subject. 
The  author,  Mr.  Clarence  Mayer,  was  for- 
merly cost  statistician  and  facilities  engineer 
of  the  Chicago  Telephone  Co.  whose  prop- 
erty has  just  been  appraised  by  Mr.  Hagenah. 


CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Conditions    Affecting    Efficient  Con- 
struction Work  in  the  Philippines. 
— Tables  and  Diagrams  for  De- 
signing Reinforced  Concrete 
Slabs  and  Girders. 

BY   R.    A.  SMALL.* 

The  costs  of  work  here  in  the  Philippine 
Islands  would  be  abnormal  for  ordinary  con- 
struction in  the  States,  for  the  reasons  that 
the  labor  while  rapidly  improving  is  yet  un- 
skilled though  remarkably  cheap  and  because 
construction  is  a  new  industry  here  and  the 
contractors  as  well  as  workmen  must  learn 
improved  methods  through  the  rather  slow 
school  of  personal  experience.  The  Quarter- 
master Department  is  now  building  several 
large  two  and  three  story  reinforced  con- 
crete structures  by  administration,  at  one  of 
the  Army  posts,  with  skilled  (sic)  carpenters 
at  $1  and  labor  at  40  cts.,  gold,  per  day.  The 
Chinese  prove  more  valuable  carpenters  than 
the  Filipinos  but  both  classes  have  physical 
and  mental  peculiarities  to  which  local  con- 
struction methods  must  be  adapted. 

In  spite  of  high  cost,  however,  the  primi- 
tive bamboo,  suali  and  nipa  houses,  and  even 
the  Spanish  masonry  and  timber  houses,  are 
being  rapidly  displaced  by  concrete  structures, 
since  reinforced  concrete  is  the  only  prac- 
ticable building  material  which  is  proof  against 
tire,  the  frequent  earthquakes  which  wreck 
masonry  and  the  white  ants  that  eat  wood 
from  under  the  saw  and  hammer.  Of  course 
there  are  a  few  native  woods  not  subject  to 
:ittack  but  most  of  them  warp  so  badly  they 
won't  lay  still,  except  such  as  Ipil  and  Molave 
which  are  worth  about  $150  gold  per  M.  Roth 
the  Military  and  Insular  governments  are 
building  millions  of  dollars  worth  of  struc- 
tures here  in  the  Philippines,  a  majority  of 
which  are  of  concrete. 

The  old  Spanish  buildings  two  or  three 
stories  high  have  exterior  walls  2Vz  to  3% 
ft.  thick,  solid  masonry,  dru-  to  the  poor  qual- 
ity of  stone  available  which  is  dead  and  un- 
reliable, a  large  factor  of  safety  and  the  fre- 
quent earthquakes  affecting  these  Islands. 
This  massiveness  is  reflected  in  the  popular 
suspicion  of  the  proportions  demanded  by 
economy  and  structural  integrity.  There  is  a 
decided  leaning  toward  the  use  of  steel  shapes 
encased  in  concrete  but  the  high  cost  of  struc- 
tural steel  prevents  such  as  a  general  prac- 
tice. 

Indeed  the  inadequacy  of  the  Philippine  mar- 
ket is  an  unfortunate  handicap  to  construc- 
tion in  general.  Quantity  orders  require  120 
days  and  usually  150  days  for  delivery,  and 
the  supplies  on  hand  are  so  easily  depicted  or 
cornered  that  prices  are  very  high. 

Regarding  methods  of  mixing  and  placing 
concrete  and  building  forms.  Gradually  forms 
are  being  made  in  sections  which  can  be  suc- 
cessively used  without  disintegration,  so  that 
item  of  cost  is  diminishing,  Hand  mixing  is 
common  since  individual  labor  is  so  cheap,  and 
in  this  land  of  "manana"  'tomorrow)  tin 
tunc  clement  is  less  fearsome  than  in  Ameri- 
ca, but  the  larger  jobs  of  course  are  using 
mechanical  mixers  and  industrial  railways 

'I  he  native  laborer  is  slow  to  manipulate  the 
wheelbarrow  and  seems  physical!}    unable  to 

handle  a  loaded  concrete  cart,  although  be 

<  ;ui  Carry  ItO  to  200  lbs  on  his  shoulder  with 
out  undue  effort  ;  therefore  some  contractors 

ii  [Engineer  and  Supei  ini,  micni  <>r  fon- 

HtructlOl)     QuartermnHter     Dcpnrtincnt,     IT.  H. 

Armv,  Manila,  I'.  1. 


prefer  to  place  concrete  by  buckets  or  half- 
barrels  slung  on  "cargodoro"  bamboo  poles ; 
so  that  after  all  the  40-cents-per-day  labor 
costs  as  much  as  the  50-cents-per-hour  labor 
in  the  States.  No  doubt  the  gravity  system  of 
distribution  would  cut  the  cost  considerably 
if  sufficiently  introduced  to  become  general 
practice. 

Owing  to  the  harrassing  exactions  of  ade- 
quate superintendence  here  and  the  fact  that 
the  native  laborers  possess  no  initiative,  new 
or  intricate  designs  are  impractical  till  the 
labor  becomes  sufficiently  skilled.  The  so- 
called  "Systems"  of  reinforcement  are  like- 
wise out  of  the  question  because  of  the  dis- 
tance from  factory,  time  lost  in  shipment 
and  the  carriers'  charges,  thus  we  must  con- 
tent ourselves  with  the  beam  and  girder  de- 
sign and  loose  bar  reinforcement. 


tances  of  support  from  respective  points  on 
moment  curves  produced  by  theoretically  dis- 
tributed loads,  which,  though  perhaps  seldom 
encountered  except  in  uniformly  distributed 
loads,  yield  results  well  within  the  accuracy 
of  field  practice.  It  should  be  remembered 
that  shear-member  spacing  a^oroaches  uni- 
formity directlv  with  the  concentration  of 
load. 

The  results  of  scaling  the  original  drawing 
are  exhibited  in  Table  V,  which  renders  the 
diagram  unnecessary  except  that  it  affords  a 
ready  means  of  determining  at  what  point 
and  how  much  steel  may  be  bent  up  over  sup- 
ports or  dropped  out  as  in  the  case  of  can- 
tilever walls. 

To  illustrate :  Given  a  beam — 17.5  ft.  span, 
3  tension  bars,  load  distributed  so  the  maxi- 
mum moment  occurs  at  %  span  from  right 


Fig.  1 — Graphic  Spacing  for  Shear  IVerrbers    in  Eearrs. 


Basis  of  Argument  for  Fig.  1.— Max.  ordinate 
of  total  .shea.-  diagram  equals  max.  ordinate  of 
moment  diagram. 

Total  shear  curve  is  equivalent  to  moment 
curve. 

t'nder  probable  combinations  of  distributed 
load  and  concentrated  loads  the  moment  curve 
is  safely  a  parabola. 

The  shear  diagram  for  concentrated  loads 
only,  consists  of  rectangles  and  the  shear  mem- 
ber spacing*  become  constant  within  the  several 
limits  thereof. 

Field  of  Use  for  Fig.  1.  "Oraphie  spaeings"  to 
be  used  in  placing  stirrups  in  reinforced  con- 
crete beams. 

Keys    In    built-up    w  len    beams,    and  web 

Btitteners    in    structural    slee]    beams,  whether 

simple,  cantilever  or  continuous. 

Example  Illustrating  Use  of  Fig.  1.  Chen  a 
simple  rrlnfni'cd  concrete  beam  span  II  ft.  6  in. 


Max.  mom.  at  >:l  and  -;i  span,  respeetivel> 
Total   number  of  stirrups  required,  9. 
Show  distribution. 
Solution. 
14.5  ft. 

10  ft. 

=*i  of  9  stirrups  =  (i  stirrups. 
V&  of  9  stirrups  =  3  stirrups. 
•  Opposite         span"  and  under  "6  membe 

in  'table  of  spaeings"  lind  lor  10  ft.  span.  I1-.. 
3U  in.,  l'/4  in.,  i\  in.,  6  in.  and  SV4  in. 

LI.",   times   these   several   spaeings  equals 
s  \  :ra:    require  I    s|.".:ings   :>f  ;    stirrups  .,'< 
in..  (>»„  in..  ?'»  in..  9  in.  and  \2%  In. 

Similtu'lv  opposite  " -:i  span''  and  under 
members"  in  "(able  of  spaeings"  read  off  sp 
Inge,  r.-i,  in.,  Iie'i  in.  and  L':: >-_•  which  mil 
plied  by   I.I.",        required  spaeings.   10's  In.,  " 

in.  and  86^  In. 


Iii  this  connection  allow  me  to  refer  to  the 

accompanying  cul  giving  the  Graphic  Spacing 
for  Shear  Members  in  Beams,  also  Slab  Ta- 
bles M/2,  M/K,  M/W,  and  the  Key  thereto, 
which  represent  standard  design  in  this  office 

at  present  date. 

The   run)   of  Graphic   Spacing  was  derived 

from  Merriman  and  lacobys'  "Roofs  and 
Bridges/'  Pari  II,,  P,  I98i  Vrt  62  Hie  dia- 
gram indicates  how  the  positions  ,,f  shear 
members  arc  determined     h\    sealing   lllC  dis 


support — find  the  point  at  which  each  id' 
of  the  tension  bars  may  he  bent  up  over 
ports   for  reverse  moments.     Draw  a 
across   the   diagram   parallel   to  the  beam 

the  maximum  moment  ordinate  from 
of  moment  curves.     This  line  will 
the   %   span  and        span  curves 
I  ms.  and    I    ft     194    ins.  rcspccliv 

upports.    Correcting  for  inci 


bottom 

Icrsect 
•_»  ft  L( 
from  tl 


line 


tin 


pan 
ft 


we  find  One  bar 

II  Mi   ins.  and  8  fl 


maj 
.v. 


be 

in- 


bent    up  at 

from  right 


September  [3,  [911. 
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TABLE  [.—VALUES  OF  —  FOR  DESIGNING  REINFORCE!  >  ('( >NCRETE  SLABS. 


Pet 

1  ft 

0  ft 

a  It. 

3  ft. 

4  ft. 

5  ft. 

6  ft . 

7  ft. 

S  ft. 

9  ft. 

10  ft. 

11  f  t . 

12  ft. 

13  ft. 

1 4  f  t . 

15  ft. 

16ft. 

17  ft. 

1  b  ft. 

1  *i  ft 
1 J  II. 

''Oft 

D  25 

1  1  Til 

.  xx  f  u 

.234 

.3">1 

.468 

.o8~> 

.81 9 

.936 

1 . 05 

1.17 

1.29 

1 .40 

1.52 

1 .64 

1 .76 

1.87 

1 .99 

2.11 

2  22 

'>  Off 
6..SO 

in 

1  A7A 
» XU I  u 

.214 

.321 

.428 

.535 

.642 

.749 

.856 

.963 

1.07 

1 .18 

1.28 

1.39 

1.50 

1 .61 

J .  7 1 

1.82 

1 .93 

2.03 

9  1  A 

or 
.  OO 

|Ll"|li'l 

.199 

.  298 

.397 

.497 

.596 

.  695 

.794 

.894 

.993 

1 

1.19 

1.29 

1.39 

1.49 

1.59 

1.69 

1.79 

1  fan 
1 . 0  J 

1  QQ 

40 

AQ11 

10c 
.  iot> 

.279 

.372 

.466 

.559 

.652 

.745 

.838 

.931 

1 .  "2 

1.12 

1.21 

1 .30 

1 .40 

1 .49 

1.58 

1.68 

1  77 
1.  1  1 

1 . 00 

.40 

.  U  ,\  ,>  u 

.1(0 

.264 

.352 

.440 

.528 

.  6 1 6 

.704 

.792 

.880 

.968 

1 .06 

1.14 

1 .23 

1 .32 

1.41 

1.50 

1  .  -)K 

1.67 

1  7i* 
1.  t  h 

50 

Afil  C 
.  »Ooo 

.1 68 

1 

.335 

.419 

.50  i 

.587 

.670 

.754 

.838 

.922 

1.01 

1.09 

1.17 

1.26 

1.34 

1.42 

1.57 

1  .  o9 

l.Oo 

.00 

.  UOiO 

.165 

.  248 

.330 

.413 

.495 

.578 

.  660 

.743 

.825 

.908 

.990 

1.07 

1.16 

1.24 

1 .32 

1.40 

1.49 

1.57 

1.65 

60 

.  U  O 1  I 

.  1 62 

.243 

.324 

.406 

.487 

.568 

.649 

.730 

.811 

.  S92 

.973 

1.05 

1-14 

1.22 

1.30 

1.38 

1.46 

1.54 

.6.* 

osoo 

1  c  a 
.100 

■MA 

.320 

.  I'M! 

.480 

..»60 

.640 

.  720 

.  soo 

.880 

.960 

1.04 

1.12 

1 .20 

1.28 

1.36 

1.44 

1  K9 

1  CA 

.70 

0790 

1 

.  loo 

1)07 
.16  1 

.316 

.395 

.474 

.553 

.  632 

.711 

.790 

.869 

.948 

1.03 

1.11 

1.19 

1.26 

1.34 

1.42 

1  ccn 
J  . .  >  u 

1  ~.o 

0781 

1  "iK 

911 

.31 2 

.391 

t  Gti 

.  4by 

.547 

.625 

.703 

.781 

.859 

.937 

1.02 

1 .09 

1.17 

1.25 

1.33 

1  11 

1.4  1 

1  is 
1.10 

1 

i.On 

!so 

0773 

ICC 

•  igo 
..Oi 

.309 

.387 

.464 

.541 

.618 

.696 

.773 

.850 

.928 

1.00 

1 .08 

1.16 

1.24 

1.31 

1  .39 

1  AT 
1.4  i 

1 .00) 

.00 

.  U  t  DO 

1  K9 

.  loo 

.230 

.306 

.383 

.459 

.536 

.612 

.689 

.765 

.842 

.91 8 

.995 

1.07 

1 .15 

1.22 

1 .30 

1 .38 

1.45 

1 .53 

1*0 

1  r>9 

997 

.303 

.379 

.455 

.531 

.606 

.682 

.758 

.839 

.910 

.985 

1.06 

1.14 

1.21 

1.29 

1 .36 

1.44 

1  .i>2 

.95 

0752 

1 50 

.  -  0 

.301 

.377 

.452 

.527 

.602 

.  678 

.752 

.  827 

.902 

.978 

1.05 

1.13 

1.20 

1 . 28 

1 .36 

1.43 

1  ..(0 

1.00 

0746 

1  XQ 
.  1  4f 

0*5,1 
.  _  _  4 

.J.VO 

.373 

.44S 

.522 

.597 

.  671 

.746 

.821 

.895 

.970 

1.04 

1.12 

1.19 

1.27 

1.34 

1.42 

1  in 
1 .  4y 

05 

0742 

.Ho 

.  _Zo 

.297 

.371 

.445 

.519 

.594 

.668 

.742 

.816 

.890 

.935 

1.04 

1.12 

1.19 

1.26 

1.34 

1.41 

1.4S 

.10 

0735 

1  X7 

991 

9Q  4 

.368 

.441 

.515 

.588 

.662 

.735 

.809 

.882 

.956 

1.03 

1.10 

1.18 

1.25 

1.32 

1.40 

1.4/ 

.15 

0730 

146 

91  Q 

9QO 

.365 

.438 

.511 

.584 

.657 

.730 

.803 

.876 

.949 

1.02 

1.10 

1.17 

1.24 

1 .31 

1.39 

1  A^t 
1 .  4*> 

9Q 

.0725 

145 

*>1  fi 
.  _  1 0 

9QA 

.363 

.4.50 

.508 

..»80 

.653 

.725 

.798 

.870 

.943 

1.02 

1.09 

1.16 

1.23 

1  11 

L.o  1 

1  1© 

1   A  E 

t.25 

07°2 

144 

91  7 
. il  < 

9  QQ 

.Joy 

.361 

.433 

.505 

.578 

.650 

.794 

.866 

.939 

1 .01 

1.08 

1.15 

1 .23 

1.30 

1.38 

1  A  4 

1.44 

.30 

0719 

144 

'■>16 

9<2ft 

.360 

.431 

.  503 

.575 

.647 

.(19 

.791 

.863 

.935 

1.01 

1.08 

1.15 

1.22 

1.29 

1  17 

l.o  t 

1    J  4 
1.44 

.35 

.0715 

143 

*^15 

9fifi 
.  _  00 

.OOO 

.429 

.501 

.572 

.644 

.715 

.787 

.858 

.930 

1.00 

1 .07 

1.14 

1.22 

1.29 

1  IC 
X.OO 

1  i*> 

I.  4.> 

.40 

0710 

14° 

911 

.355 

.426 

.497 

.568 

.639 

.710 

.781 

.852 

.923 

.994 

1.07 

1.14 

1.21 

1.28 

1.35 

1.42 

.45 

0707 

141 

919 

901 
.£00 

.354 

.424 

.495 

.  566 

.636 

.707 

.7 1 8 

.848 

.919 

.990 

1 .06 

1.13 

1.20 

1.27 

1.34 

1    A  1 
1.41 

1  50 

.0703 

141 

*>1 1 
.-11 

9  CI 

.352 

.422 

.492 

.  562 

.633 

.  703 

.773 

.844 

.914 

.984 

1.05 

1. 12 

1.20 

1.27 

1.34 

1  11 
1.4J 

0700 

140 

91  n 

9  CA 

.350 

.420 

.490 

.560 

.630 

.700 

.770 

.840 

.910 

.980 

1.05 

1.12 

1.19 

1.26 

1.33 

1.40 

.60 

0697 

139 

''09 

9  7Q 

.349 

.418 

.488 

.558 

.627 

.697 

.767 

.836 

.906 

.976 

1.05 

1 .12 

1.18 

1.25 

1.32 

1.39 

.65 

.0695 

.139 

.209 

.278 

348 

417 

4*w 

.556 

.625 

.695 

.765 

834 

.904 

.973 

1  04 

1.11 

1  18 

1  25 

1  32 

1  39 

.70 

.0693 

.139 

.208 

.277 

.347 

.416 

^485 

.554 

!634 

^693 

.762 

.832 

'.901 

'.970 

L04 

l!ll 

l!l8 

1.25 

1^32 

1.31* 

1.75 

.0690 

.138 

■  .207 

.276 

.345 

.414 

.483 

.552 

.621 

.690 

.759 

.826 

.897 

.966 

1.04 

1.10 

1.17 

1.24 

1.31 

1.38 

.80 

.0686 

.137 

.206 

.274 

.343 

.412 

.480 

.549 

.617 

.686 

.755 

.823 

.892 

.960 

1.03 

1.10 

1.17 

1.23 

1.30 

1.37 

.85 

.0684 

.137 

.205 

.274 

.342 

.410 

.479 

.547 

.616 

.684 

.752 

.821 

.S89 

.958 

1.03 

1.09 

1.16 

1.23 

1.30 

1.37 

.90 

.0681 

.136 

.204 

972 

.340 

-40S 

.476 

.544 

.612 

.681 

.749 

.817 

.885 

.953 

1.02 

1.09 

1.16 

1.23 

1.29 

1.36 

.95 

.0679 

.136 

.204 

!272 

.340 

.407 

.475 

.543 

.611 

.679 

.747 

,815 

.883 

.951 

1.02 

1.09 

1.15 

1.22 

1.29 

1.36 

2.00 

.0677 

.135 

.203 

.271 

.339 

.406 

.474 

.542 

.609 

.677 

.745 

.812 

.880 

.94S 

1.02 

1.08 

1.15 

1.22 

1.29 

1.35 

M 

TABLE  II. — VALUES  OF  —  KOI!  DESIGNING  REINFORCED  CONCRETE  SLABS. 
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Pel. 

1  ft. 

2  ft. 

3  ft. 

4  ft. 

5  ft. 

6  ft. 

7  ft. 

8  ft. 

9  ft. 

10  ft. 

11  ft. 

12  ft. 

13  ft. 

14  ft. 

15  ft. 

16  ft. 

17  ft. 

18  ft. 

19  ft. 

20  ft. 

0.25 

.0583 

.117 

.175 

.233 

.292 

.350 

.408 

.466 

.525 

.583 

.641 

.700 

.758 

.816 

.875 

.933 

.991 

1.05 

1.11 

1.17 

,.30 

.0535 

.107 

.161 

.214 

.268 

.321 

.375 

.428 

.482 

.535 

.589 

.642 

.696 

.749 

.803 

.856 

.910 

.963 

1.02 

1.07 

.35 

.0197 

.0994 

.149 

.199 

.249 

.298 

.348 

.398 

.447 

.491 

.547 

.596 

.646 

.696 

.746 

.795 

.845 

.895 

.944 

.994 

.40 

.0467 

.0934 

.140 

.187 

.234 

.280 

.327 

.374 

.420 

.467 

.514 

.560 

.607 

.654 

.701 

.747 

.794 

.841 

.887 

.984 

.4b 

.0430 

.0860 

.129 

.172 

.215 

.258 

.301 

.344 

.387 

.430 

.473 

.516 

.559 

.602 

.645 

.688 

.731 

.774 

.817 

.960 

6.50 

.0418 

.0840 

.125 

.167 

.209 

.251 

.293 

.334 

.376 

.418 

.460 

.501 

.543 

.585 

.627 

.669 

.711 

.752 

.794 

.836 

.55 

.0412 

.0824 

.124 

.165 

.206 

.247 

.288 

.330 

.371 

.412 

.453 

.494 

.536 

.577 

.618 

.659 

.7.00 

.742 

.783 

.824 

.60 

.0405 

.0810 

.122 

.162 

.203 

.243 

.284 

.324 

.365 

.405 

.446 

.486 

.527 

.567 

.60S 

.648 

.689 

.729 

.770 

.810 

.65 

.0400 

.0800 

.120 

.160 

.200 

.240 

.280 

.320 

.360 

.400 

.440 

.480 

.520 

.560 

.600 

.640 

.680 

.720 

.760 

.800 

.70 

.0394 

.0788 

.118 

.158 

.197 

.236 

.276 

.315 

.355 

.394 

.433 

.473 

.512 

.552 

.591 

.630 

.670 

.709 

.749 

.788 

0.7.-» 

.0391 

.0782 

.117 

.156 

.196 

.235 

.274 

.313 

.352 

.391 

.430 

.469 

.508 

.547 

.587 

.626 

.665 

.704 

.743 

.7^2 

.80 

.0387 

.0774 

.116 

.155 

.194 

.232 

271 

.310 

.348 

.387 

.426 

.464 

.503 

.542 

.581 

.619 

.658 

.697 

.735 

.774 

.85 

.0383 

.0766 

.115 

.153 

\192 

.230 

.26S 

.306 

.345 

.383 

.421 

.460 

.498 

.536 

.575 

.613 

.651 

.689 

.728 

.766 

.90 

.0379 

.0758 

.114 

.152 

.190 

.227 

.265 

.303 

.341 

.379 

.417 

.455 

.493 

.531 

.569 

.606 

.644 

.682 

.720 

.758 

.95 

.0376 

.0752 

.113 

.150 

.188 

.226 

.263 

.301 

.338 

.376 

.414 

.451 

.489 

.526 

.564 

.602 

.639 

.677 

.714 

.752 

1.00 

.0373 

.0745 

.112 

.149 

.186 

.2°4 

.261 

.299 

.336 

.373 

.410 

.448 

.485 

.522 

.560 

.596 

.633 

.670 

.708 

.745 

.05 

.0370 

.0740 

.111 

.148 

.185 

.222 

.259 

.296 

.333 

.370 

.407 

.444 

.481 

.518 

.555 

.592 

.629 

.666 

.703 

.740 

.10 

.0368 

.0736 

.110 

.147 

.1S4 

.221 

.258 

.294 

.331 

.368 

.405 

.442 

.478 

.515 

.552 

.589 

.626 

.662 

.699 

.736 

.15 

.0365 

.0730 

.110 

.146 

.183 

.219 

.256 

.292 

.329 

.365 

.402 

.438 

.475 

.511 

.548 

.584 

.621 

.659 

.694 

.730 

.20 

.0363 

.0726 

.109 

.145 

.182 

.218 

.254 

.290 

.327 

.363 

.399 

.436 

.452 

.508 

.545 

.581 

.617 

.653 

.690 

.726 

1.25 

.0360 

.0720 

.108 

.144 

.180 

.216 

.252 

.288 

.324 

.360 

.396 

.432 

.468 

.504 

.540 

.576 

.612 

.648 

.684 

.720 

.30 

.0359 

.0718 

.10S 

.144 

.180 

.215 

.251 

.287 

.323 

.359 

.395 

.431 

.467 

.503 

.539 

.574 

.610 

.646 

.682 

.718 

.35 

.0357 

.0714 

.107 

.143 

.179 

.214 

.250 

.286 

.321 

.357 

.393 

.428 

.464 

.500 

.536 

.571 

.607 

.643 

.678 

.714 

.40 

.0355 

.0710 

.107 

.142 

.17S 

.213 

'  .249 

.284 

.320 

.355 

.391 

.426 

.162 

.497 

.533 

.568 

.604 

.639 

.675 

.710 

.45 

.0353 

.0706 

.106 

.141 

.177 

.212 

.247 

.282 

.318 

.353 

.388 

.424 

.459 

.494 

.530 

.565 

.600 

.635 

.671 

.706 

1.50 

.0351 

.0702 

.105 

.140 

.176 

.211 

.246 

.281 

.316 

.351 

.386 

.421 

.456 

.491 

.527 

.562 

.597 

.632 

.667 

.702 

.0350 

.0700 

.105 

.140 

.175 

.210 

.245 

.280 

.315 

.350 

.385 

.420 

.455 

.490 

.525 

.560 

.595 

.630 

.665 

.700 

^60 

.0348 

.0696 

.104 

.139 

.174 

.209 

.244 

.278 

.313 

.348 

.383 

.418 

.452 

.487 

.522 

.557 

.592 

.626 

.661 

.696 

.65 

.0347 

.0694 

.104 

.139 

.174 

.208 

.243 

.278 

.312 

.347 

.382 

.416 

.451 

.486 

.521 

.555 

.590 

.625 

.659 

.691 

.70 

.0345 

.0690 

.104 

.138 

.173 

.207 

.242 

.276 

.311 

.345 

.380 

.414 

.449 

.483 

.518 

.552 

.587 

.621 

.656 

.69l> 

1.75 

.0344 

.0688 

.103 

.138 

.172 

.206 

!241 

.310 

.344 

.378 

.413 

.447 

.482 

.516 

.550 

.585 

.619 

.654 

.688 

.80 

.0343 

.0686 

.103 

.137 

.172 

.206 

.240 

!274 

.309 

.343 

.377 

.412 

.446 

.480 

.515 

.549 

.583 

.617 

.652 

.686 

.85 

.0342 

.0684 

.103 

.137 

.171 

.205 

.239 

.274 

.308 

.342 

.376 

.410 

.445 

.479 

.547 

.581 

.616 

.651 

.6S4 

.90 

.0341 

.0682 

.102 

.136 

.171 

.205 

.239 

°73 

.307 

.341 

.375 

.409 

.443 

.477 

.'r.12 

.546 

.578 

.614 

.648 

.682 

.95 

.0340 

.0680 

.102 

.136 

.170 

.204 

.238 

."'72 

.306 

.340 

.374 

.408 

.442 

.476 

.510 

.544 

.578 

.612 

.646 

.680 

2.00 

.0338 

.0676 

.101 

.135 

.169 

.203 

.237 

!270 

.304 

.338 

.372 

.406 

.439 

.473 

.507 

.541 

.575 

.609 

.642 

.675 

M 

TABLE  111. — VALUES  OF  —  FOR  DESIGNING  K  EI  N  FORCED  CONCRETE  SLAPS. 
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Pet. 

1  ft. 

2  ft. 

3  ft. 

4  ft. 

5  ft. 

6  ft. 

7  ft. 

8  ft. 

9  ft. 

10  ft. 

11  ft. 

12  ft. 

13  ft. 

14  ft. 

15  ft. 

16  ft. 

17  ft. 

IS  ft. 

19  ft. 

20  ft. 

0.25 

.0521 

.104 

.156 

.208 

.261 

.313 

.365 

.417 

.469 

.521 

.573 

.625 

.677 

.729 

.782 

.S34 

.886 

.93S 

.990 

1.04 

.30 

.0477 

.0954 

.143 

.191 

.239 

.286 

.382 

.429 

.477 

.525 

572 

.620 

.668 

.716 

.763 

.811 

.S59 

.906 

.954 

.35 

.0443 

.0886 

.133 

.177 

.222 

.266 

.310 

.351 

.399 

.443 

.487 

!532 

.576 

.620 

.665 

.709 

.753 

.797 

.842 

.886 

.40 

.0435 

.0870 

.131 

.174 

.218 

.261 

.305 

.348 

.392 

.435 

.479 

.522 

.566 

.609 

.653 

.696 

.740 

.783 

.827 

.870 

.45 

.0393 

.0786 

.118 

.167 

.197 

.236 

.275 

.314 

.354 

.393 

.432 

.472 

.511 

.550 

.590 

.629 

.66S 

.707 

.747 

.786 

0.50 

.0372 

.0744 

.112 

.149 

.1S6 

.223 

.260 

.298 

.335 

.372 

.409 

.446 

.484 

.521 

.558 

.595 

.632 

.670 

.707 

.744 

.55 

.0368 

.0736 

.110 

.147 

.184 

.221 

.258 

.294 

.331 

.368 

.405 

.442 

.478 

.575 

.552 

.589 

.626 

.662 

.699 

.736 

.60 

.0362 

.0724 

.109 

.145 

.181 

.217 

.253 

.290 

.326 

.362 

.398 

.434 

.471 

.507 

.543 

.579 

.815 

.652 

.688 

.724 

.65 

.0357 

.0714 

.107 

.143 

.179 

.214 

.250 

.286 

.321 

.357 

.393 

.428 

.464 

.500 

.536 

.571 

.607 

.643 

.678 

.714 

.70 

.0353 

.0706 

.106 

.141 

.177 

.212 

.247 

.282 

.318 

.353 

.388 

.424 

.459 

.494 

.530 

.565 

.600 

.635 

.671 

.706 

0.75 

.0349 

.0698 

.105 

.140 

.175 

.209 

.244 

.279 

.314 

.349 

.384 

.419 

.454 

.489 

.524 

.558 

.593 

.628 

.663 

.698 

.80 

.0346 

.0692 

.104 

.138 

.173 

.208 

.242 

.277 

.311 

.346 

.381 

.415 

.450 

.484 

.519 

.554 

.588 

.623 

.657 

.692 

.So 

.0342 

.0684 

.103 

.137 

.171 

.205 

.240 

'.21* 

.308 

.342 

.376 

.410 

.445 

.479 

.513 

.547 

.5S1 

.616 

.650 

.684 

.90 

.0339 

.0678 

.102 

.136 

.170 

.203 

.237 

.271 

.305 

.339 

.373 

.407 

.441 

.475 

.509 

.542 

.576 

.610 

.644 

.67S 

.95 

.0336 

.0672 

.101 

.134 

.168 

.202 

.235 

.269 

.302 

.336 

.370 

.403 

.437 

.470 

.504 

.538 

.571 

.605 

.638 

.672 

1.00 

.0334 

.0668 

.1002 

.134 

.167 

.200 

.234 

.267 

.300 

.334 

.367 

.401 

.434 

.468 

.501 

.534 

.568 

.601 

.635 

.668 

.05 

.0331 

.0662 

.0993 

.132 

.166 

.197 

.232 

.265 

.29S 

.331 

.364 

.397 

.430 

.463 

.497 

.530 

.563 

.596 

.629 

.662 

.10 

.0329 

.0658 

.0987 

.131 

.165 

.196 

.230 

.263 

.296 

.329 

.362 

.395 

.428 

.461 

.494 

.526 

.559 

.592 

.625 

.658 

.15 

.0326 

.0652 

.0978 

.130 

.163 

.195 

.228 

.261 

.293 

.326 

.359 

.391 

.424 

.456 

.4S9 

.521 

.554 

.587 

.619 

.652 

.20 

.0325 

.0650 

.0975 

.130 

.163 

.195 

.228 

.260 

.292 

.325 

.358 

.390 

.423 

.455 

.48S 

.520 

.553 

.585 

.61S 

.650 

1.25 

.0322 

.0644 

.0966 

.129 

.161 

.193 

.225 

.258 

.290 

.322 

.354 

.386 

.419 

.451 

.483 

.515 

.547 

.580 

.612 

.644 

.30 

.0321 

.0642 

.0903 

.128 

.161 

.193 

.2S9 

.321 

.353 

.385 

.417 

.449 

.482 

.514 

.546 

.578 

.610 

.642 

.35 

.0319 

.io;:',8 

.0957 

.12S 

.160 

.191 

.'223 

!255 

.287 

.319 

.351 

.383 

.415 

.447 

.479 

.510 

.543 

.574 

.606 

.638 

.40 

.0317 

.0634 

.0951 

.127 

.159 

.190 

.222 

.254 

.2S5 

.317 

.349 

.380 

.412 

.444 

.476 

.507 

.539 

.571 

.602 

.634 

.45 

.0316 

.0632 

.0948 

.126 

.158 

.190 

.221 

.253 

.2S4 

.316 

.34S 

.37!» 

.411 

.442 

.474 

.506 

.537 

.569 

.600 

.632 

1.50 

.0314 

.0628 

.0942 

.126 

.157 

.188 

.220 

.251 

.282 

.314 

.345 

.377 

.408 

.440 

.471 

.502 

.534 

.565 

.597 

.62S 

.55 

.0313 

.0626 

.0939 

.125 

.157 

.188 

.219 

.250 

?S2 

.313 

.344 

.376 

.407 

.438 

.470 

.501 

.532 

.563 

.595 

.626 

.60 

.0312 

.0624 

.0936 

.125 

.156 

.187 

.218 

.250 

!281 

.312 

.343 

.374 

.106 

.437 

.468 

.499 

.530 

.562 

.593 

.624 

.65 

.0310 

.0620 

.0930 

.124 

.155 

.186 

.217 

.248 

.280 

.310 

.341 

.372 

.403 

.434 

.465 

.496 

.527 

.558 

.589 

.620 

.70 

.0309 

.061S 

.0927 

.124 

.155 

.185 

.216 

.247 

.278 

.309 

.340 

.371 

.402 

.433 

.464 

.494 

.525 

.556 

.587 

.61 S 

1.75 

.030S 

.0616 

.0924 

.123 

.154 

.185 

.216 

.246 

.277 

.30S 

.339 

.370 

.400 

.431 

462 

.493 

.524 

.554 

.5S5 

.616 

.80 

.0307 

.0614 

.0921 

.123 

.154 

*  .1S4 

.215 

.246 

.276 

.307 

.338 

.368 

.399 

.430 

.461 

.491 

.522 

.553 

.583 

.614 

.85 

.0306 

.0612 

.091S 

.122 

.153 

.1S4 

.214 

.245 

.275 

.306 

.337 

.367 

.398 

.42S 

.459 

.490 

.520 

.551 

.581 

.612 

.90 

.0305 

.0610 

.0915 

.122 

.153 

.183 

.214 

.244 

.275 

.305 

.336 

.366 

.397 

.427 

.458 

.4SS 

.519 

.549 

.580 

.610 

.95 

.0303 

.0606 

.0909 

.121 

.152 

.1S2 

.212 

.242 

.273 

.303 

.333 

.364 

.394 

.424 

.455 

.4S5 

.515 

.545 

.576 

.606 

2.00 

.0302 

.0604 

.0906 

.121 

.151 

.181 

.211 

.242 

.272 

.302 

.332 

.362 

.393 

.423 

.453 

.483 

.513 

.544 

.574 

.604 
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and  left  supports,  respectively.  In  same  man- 
ner a  line  at  %  the  height  of  diagram  indi- 
cates— -Two  bars  or  the  second  bar  may  be 
bent  up  at  2  ft.  IV2  ins.  and  12%  ins.  from 
right  and  left  supports  respectively.  How- 
ever, one  should   remember  that  steel  must 


TABLE    IV.— KEY    TO    REINFORCED  CON- 
CRETE SLAB  AND  BEAM  TABLES. 
Argument. 

Take  formula  for  simple  beam  for  illustration. 
Wl2 

M  =  

8 

Where  M  =  maximum  moment. 

W  =  Wt.  per  square  foot. 
Wi  =  Vvt.  per  1  in.  of  span  by  12  in.  wide. 
1  =  Span  in  feet. 
li=  Span  in  inches. 
From  Kidder  M  =  kbd2. 
Where  M  =  max.  mom. 

k  —  a.  factor  for  simplification  of  formula, 
b  =  width  of  beam  used  in  tables  as  12  in. 
d  =  effective  depth  of  beam  in  inches. 
W,l!, 

M  —  kbd2  =  

8 

Wjl2!  Wil2  X  12  X  12  Wl= 
8.k.b  S.k.12  8k 

jWv      ,        IT      ,_  1 

1 

Values  of  !  ■        are  given  in  tables  in  their 

V8k 

respective  columns. 

For  beams  of  width  other  than  12  in. 

Wtl2!        Wjl2  X  12  X  12  Wl2.12 

di2  =  =  =  

8kb  8  k  b  8kb 

/Wl2  •  12    /T  /"I2     /12    1 

=^M.d=Cb-d 

Values  of  Cb  are  given  in  Table  VI. 

Explanation  of  Use  With  Slide  Rule. 
Slab. 

Given:  Total  load  per  square  foot  and  span 
in  feet. 

Under  given  span  find  the  value  opposite  as- 
sumed percentage  of  steel.  Interpolate  for  all 
intermediate  given  quantities. 

Set  index  of  slide  under  total  load  on  "A" 
scale. 

Under  value  taken  from  table,  on  "C"  scale, 
find  the  effective  depth  of  slab  on  the  "D"  scale. 
Beams. 

Under  given  span  find  value  opposite  assumed 
percentage  of  steel. 

Set  index  of  slide  under  the  total  load  per 
lineal  foot  on  "A"  scale. 

Under  value  taken  from  table,  on  "C"  scale, 
find  effective  depth  of  beam  12  ins.  wide. 

For  effective  depths  of  beams  of  other  widths 
multiply  effective  depth  of  beam  12  ins.  wide 
by  respective  Cb's  given  with  tables. 

Caution. — Choose  "A"  scale  readings  on  proper 
portion  thereof. 

M     M  M 

Tables    — ,    — ,    —    show    respective  values 
2       8  10 
when  M  =  %,  %  or  1/10  times  Wl2. 


have  sufficient  anchorage  to  develop  its  full 
tensional    duty   for   which     allowance  can 
now  readily  be  made. 
The  determination  of  stirrup  spacing  is  il- 


lustrated on  the  diagram,  Fig.  1,  but  it  may  be 
interesting  to  note  that  local  tests  indicate 
that  no  larger  than  %  in.  round  stirrups 
should  be  used  for  beams  less  than  22  ins. 
deep  and  %-in.  round  for  usual  beams  of 
greater  depth,  owing  to  the  liability  to  slip, 


TABLE    VI— DEAD    LOADS    AND  VALUES 
OF  Cb. 
Dead  Loads. 

 Reinforced  slabs— —   — Reinforced  beams— 

Wts.  per  1  in.  wide 
Wts.  per  sq.  ft.  per  1  ft.  long. 


Stone 

Cinder 

Stone 

Depth. 

cone. 

cone. 

Depth. 

cone. 

Ins. 

Lbs. 

Lbs. 

Ins. 

Lbs. 

2 

2e 

19 

6 

6.4 

2V2 

32 

24 

7 

7.5 

38 

29 

8 

8.6 

3% 

45 

34 

9 

9.6 

4 

51 

39 

10 

10.7 

4% 

58 

43 

12 

12.8 

5 

64 

48 

14 

15.0 

5% 

70 

53 

16 

17.1 

6 

77 

58 

18 

19.2 

90 

68 

20 

21.4 

8 

103 

77 

25 

26.8 

9 

115 

87 

30 

32.1 

10 

128 

97 

35 

37.4 

For  beams  4  ins.  wide  Cb  =  1.73 
For  beams  6  ins.  wide  Cb  =  1.41 
For  beams  8  ins.  wide  Cb  =  1.23 
For  beams  10  ins.  wide  Cb  =  1.10 
For  beams  12  ins.  wide  Cb  =  1.00 
For  beams  14  ins.  wide  Cb  =  0.93 
For  beams  16  ins.  wide  Cb  =  0.87 
For  beams  18  ins.  wide  Cb  =  0.82 
For  beams  20  ins.  wide  Cb  =  0.77 
For  beams  22  ins.  wide  Cb  =  0.74 
For  beams  24  ins.  wide  Cb  =  0.71 


value  of  cohesion  in  concrete  and  uncertain- 
ty of  accumulating  stresses  to  larger  stirrups. 
However,  the  spacings  set  forth  are  indepen- 
dent of  the  manner  of  determining  the  size 
and  number  of  shear-members. 

Referring  to  Tables  I,  II.  and  III,  giving 
respectively,  M/2,  Af/8,  M/10  and  in  addition 
to  explanatory  matter  exhibited  on  Key  Ta- 
ble IV.  The  ratio  of  elasticity  of  steel  to  con- 
crete is  assumed  at  15  and  the  working 
stresses  at  16,000  and  500  lbs.  per  sq.  in.,  re- 
spectively. The  tables  are  calculated  for  uni- 
formly distributed  loads  from  values  of  "K" 
found  in  Kidder's  Pocket-book,  15th  edition, 
revised. 

These  tables  and  shear-member  spacings 
have  proven  indispensable  to  rapid  concrete  de- 
sign in  our  office.  They  check  others'  designs 
at  sight,  agree  with  practice  and  tests  on  local 
concrete  and  offer  wide  latitude  of  design  at 
a  single  setting  of  the  slide  rule. 

To  date  I  have  received  none  but  approv- 
ing remarks  upon  these  schemes  for  rapid 
design  and  I  would  highly  appreciate  any  can- 
did criticism,  commendatory  or  otherwise, 
from  the  readers  of  Engineering  &  Con- 
tracting. 


Shaft  Sinking  Record. — A  new  record  for 
siiaft  sinking  is  reported  from  Globe,  Arizona, 
where  a  double  compartment  shaft  5x4%  ft.  in 
size  is  being  sunk  vertically  to  about  900  ft. 
The  nrogress  on  the  shaft  from  May  1st  to 
May  31st  was  183  ft. 


Hypher-Ultra- Violet    Rays    for  Water 

Sterilization. — A  recent  development  in 
water  sterilization  is  the  use  of  the  hyper- 
ultra-violet  rays,  as  developed  by  Dr.  Bil- 
lon-Dagmerre  of  France.  The  ultra  violet 
rays  are  the  invisible  rays  beyond  the  visi- 
ble violet  rays.  The  rays  most  remote  have 
the  greatest  chemical  action.  Practically  no 
heat  is  generated  in  the  hyper  lamp,  so  the 
lamp  may  safely  be  immersed  in  the  liquid 
to  be  sterilized.  It  is  claimed  that  this 
lamp  transforms  all  the  electrical  energy 
flowing  through  the  lamp  into  hyper-ultra- 
violet rays.  It  is  claimed  that  sterilization 
is  instantaneous,  while  from  five  to  sixty 
seconds  are  required  with  ultra-violet  rays. 
It  is  not  yet  known  how  the  cost  of  this 
method  of  water  sterilization  will  compare 
with  that  of  methods  now  in  use. 


Government  Aid  for  Industrial  Education 

— A  bill  has  been  introduced  in  the  Senate 
by  Carrol  S.  Page,  Senator  from  Vermont 
for  Federal  aid  for  industrial  and  agricul- 
tural education.  The  bill  provides  an  an- 
nual appropriation  of  over  $12,000,000,  of 
which  $5,000,000  would  be  expended  upon 
instruction  in  trades  and  industries,  home 
economies  and  agriculture  in  public  schools 
of  secondary  grade.  Four  million  dollars 
per  annum  is  provided  for  state  district 
agricultural  schools  of  secondary  grade. 
An  appropriation  to  amount  eventually  to 
$1,500,000  per  annum,  is  furnished  to  fos- 
ter extension  work  by  state  colleges  of 
agriculture,  and  $1,000,000  is  provided  for 
instruction  in  the  branches  above  speci- 
fied in  normal  schools.  The  whole  amount 
is  to  be  available  for  running  expenses  of 
the  various  schools,  the  land  and  buildings 
to  be  provided  by  the  States  themselves. 


Guide  Wall  for  Mira  Flores  Locks,  Pan- 
ama.— Construction  is  now  under  way  for 
the  north  guide  wall  for  the  Mira  Flores 
Locks,  Panama.  The  first  steps  in  the  wall 
construction  is  the  building  of  a  series  of  con- 
crete piers  to  bed  rock  at  depths  from  30  to 
50  ft.  These  will  be  sunk  three  in  a  row, 
and  will  be  spaced  at  27  ft.  centers.  The  total 
wall  width  is  58  ft.  The  rows  will  be  15  ft. 
apart,  and  as  the  wall  is  1,200  ft.  long,  about 
250  piers  are  required.  Each  cylinder  is  7% 
ft.  in  diameter  and  will  be  built  by  sinking  6 
ft.  vertical,  hollow,  reinforced  concrete  sec- 
tions, one  on  top  of  the  other.  The  excava- 
tion is  made  by  bucket  and  shovel.  When  this 
is  completed  the  interior  of  the  cylinders  will 
be  filled  with  concrete,  making  solid  columns. 
These  columns  will  be  tied  together  with  gird- 
ers 7  ft.  deep  and  2%  and  3  ft.  in  width.  They 
support  a  cellular  wall  composed  of  chambers 
54x13%  ft.  with  walls  ranging  from  14  to  27 
ins.  in  thickness.  The  walls  are  provided  with 
18-in.  openings  for  drainage  in  case  the  lake 
is  emptied.  The  chambers  will  be  filled  with 
loose  rock. 


Max.  Mom.  at 


TABLE  V.— SPACINGS  FOR  SHEAR  MEMBERS  IN  BEAMS,  TO  ACCOMPANY  FIG. 
Max.  Shear— 0  Mom. 

Max.  Shear— 0  Mom.          Max.   Shear — 0  Mom. 
 5  Members  6  Members  


2/10 
1/4 


?par. 
■pan . 


3/10  Span  

1/3  Span..., 

4/10  Spfiri  

1/2  Span  

6/10  Span. . .  . 

2/3  Span  

7/10  Span.  . 
?,/4  Span 
8/10  Span  


Max.  Mom. 

2/10  Span  

1/4  Span  

3/10  Span  

Span .... 
Span . .  . 
Spa  ri . 


Max.  Shear — 0  Mom. 


Max. 


Members 
in.  in. 
3V2  4% 
4  %  5% 
Si/*  6  V4 
5%  7 


41/2  10%  12JJ  18% 


7  17%  25% 
1%  18%  27 


■'•74.  13 

12%  35%    8%  1!t%  28%     6  14 
Max.  Shear— 0  Mom. 


12%  15%  22 


17 


in. 

in. 

in. 

in. 

in. 

in. 

In. 

in. 

in. 

in. 

in. 

In. 

in. 

6% 

1% 

2% 

3 

4 

5% 

1 

2 

2% 

3 

3% 

5 

% 

7% 

1*4 

3% 

3% 

5 

7 

1% 

2% 

3 

3% 

4% 

6% 

1 

9% 

2 

3% 

4% 

5% 

8% 

l% 

3% 

3% 

4% 

5% 

1% 

10% 

2 

4% 

5% 

r»% 

9'i 

1% 

3% 

4% 

4% 

6 

m 

1% 

12  % 

2% 

r>% 

6% 

7% 

11 

2 

4% 

5 

5% 

7 

10 

1% 

1  r,  -v, 

6% 

7% 

10 

11 

2% 

r>% 

6 

7% 

9 

12% 

9 

18% 

3% 

8 

9% 

Hi', 

16% 

3 

6% 
7% 

7% 

8% 

10% 

15 

2% 
2% 

20% 

4 

9 

10% 

12% 

18% 

3% 

8% 

9 1, 

11% 
12% 

16% 

22 

4 

9*4 

11 

13% 

19% 

3% 

7% 

8% 

18 

2% 

23% 

4% 

101', 

1 1  \ 

11% 

21 

3% 

8% 

!•% 

1 

19 

3 

25 

G 

10% 

ir.% 

22% 

4 

S% 

10 

n% 

14 

20% 

3% 

Shear — 0  Mom. 
7  Members 
in.  in. 


in. 

1%    2  2% 

2%    2%  2% 

2%    3  3% 

3%  3% 

4  4% 


C.% 
7% 
7% 


6% 
8% 


9  Members 


4/10 
1/2 

6/10  Span, 

2/3  Hpa  n . 

7/10  Span. 

3/4  Span. 

8/10  Span.. 


In. 

% 

1 

1% 
IV, 

1% 

2 

2% 


In. 
1% 

2 

2% 

a 
4 

4% 

St? 
fi 

8% 


In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

in.  in. 

In.  In. 

1% 

2 

2% 

4% 

1*4 

1V4  1% 

1%  2 

2 

2% 

3% 

k 

r>% 

g 

1% 

2  2 

2%  2% 

2% 

2% 

3 

4 

r,% 

1 

2%  2% 

2%  :i 

3 

3 

3% 

4% 

5 

1 

2% 

2%  2% 

3  3% 

3% 

4 

4 
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EARTH      AND      ROCK  SECTION 


Clearing  Logged-Off  Land  By  the  Aid 

of  a  Donkey  Engine.* 

Barely  5  per  cent  of  the  8,700,000  acres  of 
ccessible  land  west  of  the  Cascade  Moun- 
ains  in  Washington  is  being  utilized  for 
arm  land  or  improved  pasture,  i.  e.,  land  par- 
ially  or  entirely  cleared  of  down  trees  and 
ubbish,  with  only  a  few  or  none  of  the  stumps 
emoved.  The  tillable  or  farm  land  totals  a 
mall  acreage.  It  is  also  a  fact  that  the  tillable 
iortions  of  land  which  have  not  been  devel- 
iped  from  heavily  timbered  or  logged-off 
ands  are  barely  discernible.  It  is,  indeed, 
rue  that  nearly  every  acre  has  been  the 
cene  of  the  hardest  kind  of  toil,  since  a  very 
arge  proportion  has  been  cleared  by  day 
abor — the  "hand  method"  of  clearing  land, 
["he  utilization  of  so  small  a  per  cent  of  the 
and  for  farming  purposes  does  not  indicate 
hat  these  lands  are  of  limited  agricultural 
ralue.  Well  established  farms  representing 
nany  acres  of  the  different  types  of  soils, 
inder  intelligent  management,  are  producing 
ixcellent  returns.  Lines  of  work  offering 
arlier  and  oftentimes  better  returns,  com- 
lared  with  the  expense  and  hard  labor  con- 
tected  with  land  clearing,  and  the  tardy 
eturns  oftentimes  realized,  made  ranching 
ess  attractive  to  a  large  number  of  people. 

More  recently,  however,  the  demand  in  the 
:ities  and  towns  for  many  kinds  of  farm 
iroduce  has  been  greater  than  the  supply, 
rhe  ready  markets  and  good  prices  paid  for 
>roduce  has  attracted  the  attention  of  many, 
:ausing  them  to  enquire  concerning  the  agri- 
:ultural  possibilities  of  the  country. 

Since  new  farming  areas  must  be  developed 
:rom  improved  pasture,  or  logged-off  lands, 
nany  inquiries  have  been  received  concerning 
he  cost  of  developing  such  lands  for  agricul- 
:ural  purposes. 

It  is  very  plain,  even  to  the  most  casual 
Dbserver,  that  the  farms  are  largely  situated 
n  the  valleys.  By  far  the  larger  portion 
of  the  approximate  one-half  million  acres  in- 
:luded  in  them  was  developed  from  logged- 
off  land.  In  clearing,  the  most  difficult  prob- 
lem has  been  to  remove  the  stumps,  which 
:onsist  very  largely  of  spruce,  cedar  and  fir, 
the  kind  depending  on  the  variety  and  nature 
of  the  soil  and  the  prevalence  of  water.  The 
logged-off  land,  from  which  the  greater  pro- 
portion of  the  new  farms  must  be  developed, 
consists  of  the  upland  on  which  the  fir  stump 
is  by  far  the  most  abundant. 

At  the  present  time  more  than  one-fourth 
of  the  assessed  lands  are  classed  as  logged- 
off  land.  The  remaining  acreage  of  mer- 
chantable timber  is  fact  being  removed,  thus 
rapidly  increasing  the  now  appalling  acreage 
of  land  studded  with  stumps,  the  view  of 
which  is  soon  hidden  by  the  secondary  growth 
of  fir  and  underbrush. 

Persons  interested  in  the  development  of 
new   farms  must  now,   for   the  most  part, 
turn   their   attention   to   the   logged-off  up- 
land.   Little  is  known  concerning  the  kind 
of   cultivated   plants   which   will   grow  best 
on  the  upland,  and  but  little  is  known  con- 
erning  the  best  method  of  handling  these 
.oils  when  ready  for  the  plow.    Owing  to  the 
limited  acreage  of  cleared  upland  on  the  West- 
ern Washington  Experiment  Station  for  ex- 
perimental purposes,   13  acres  of  logged-off 
and  were  cleared  for  farm  purposes  during 
he  spring  of  1908. t 

It  was  also  desirable  to  determine  if  it  were 
oossible  to  clear  logged-off  land  at  a  lower 
:ost  than  the  usual  estimates  given  by  persons 
who  have  had  experience  in  clearing  land. 


♦From  Bulletin  No.  1,  Special  Series  Agricul- 
tural Experiment  Station,  State  College  of 
Washington,  by  W.  H.  Lawrence. 

tThe  original  plan  was  to  have  the  clearing  of 
'-he  land  done  by  contract.  12.S  acres  were  sur- 
veyed. Bids  for  clearing  and  bids  for  clearing 
ind  leveling,  so  that  the  land  could  be  utilized 
For  a  meadow,  were  solicited  by  advertisement? 
in  the  daily  and  weekly  newspapers.  Separate 
Mds  on  each  and  combinations  of  four  plots,  into 
which  the  tract  was  subdivided,  two  each  con- 


The  prevailing  high  estimates  on  clearing  land 
have  had  a  detrimental  influence.  While  clear- 
ing it  was  the  aim  to  do  the  work  in  such  a 
manner  that  it  would  be  effective  and  within 
a  reasonable  cost. 

Preparatory  to  doing  the  work  inquiry  con- 
cerning the  utility  of  various  devices  used  in 
clearing,  such  as  the  donkey  engine,  stump- 
ing powder,  stump  puller  and  stump  burner, 
was  made  in  order  to  follow  the  most  rapid, 
effective  and  least  expensive  method.  Stump- 
ing powder  and  the  donkey  engine,  having 
been  quite  extensively  used,  while  serviceable 
and  usually  quite  satisfactory,  but  generally 
conceded  to  be  an  expensive  method  as  usually 
operated,  was  decided  upon.* 

NATURE  AND  CONDITION  OF  THE  LOGGED-OFF  LAND 
CLEARED. 

The  acreage,  with  the  exception  of  about 
one-half  of  an  acre  of  muck  land,  consists 
of  a  slightly  rolling,  rather  tenacious,  but 
porous  clay  soil,  varying  in  depth  from  one  to 
several  feet,  with  numerous  elevated  areas 
of  variable  extent  rising  several  inches  to  a 
foot  or  more  above  the  general  level  of  the 
surface.  The  subsoil  of  this  area  consists 
either  of  hardpan,  or  a  clay  soil  suitable  for 
the  manufacture  of  brick.  Several  years  prev- 
ious the  land  had  been  stripped  of  its  mer- 
chantable timber,  and  had  become  covered 
with  a  secondary  growth  of  fir,  among  which 
were  standing  a  few  large  but  badly  diseased 
trees.  Seven  or  eight  years  previous  to  clear- 
ing the  remaining  more  non-marketable  large 
trees  were  cut  down,  with  the  exception  of 
about  a  dozen  very  large  ones.  About  one- 
half  the  area  was  slashed  and  burned,  after 
which  time  the  field  was  utilized  as  a  pasture 
for  Angora  goats  up  to  five  years  previous  to 
the  time  of  clearing.  Since  that  time  quite  a 
heavy  growth  of  various  kinds  of  underbrush, 
small  fir,  alder  and  willow  had  grown  up.  The 
down  timber  on  a  portion  was  unusually 
abundant  and  of  large  size.  Some  of  the 
large  trees  had  been  burned  into  sections, 
while  others  had  partially  decayed  from  the 
action  of  the  elements,  aided  by  saprophytic 
fungi.  The  ground  was  well  strewn  with 
small  trees  of  various  sizes  and  with  large 
limbs  of  fir  trees,  thus  indicating  the  presence 
at  one  time  of  numerous  large  fir  trees,  as 
many  stumps  also  gave  evidence.   The  average 


sisting  of  3.66  acres,  and  the  other  two  each 
containing  2.74  acres,  were  also  accepted.  The 
intention  in  receiving  bids  in  this  manner  was 
to  give  the  contractor  of  limited  means  an  equal 
chance  with  the  one  of  greater  means.  Nine 
bids  in  all  were  received,  as  follows: 

1.  (a)  "Clear  and  grub"  6.4  for  $75  per  acre,  or 
(b)  "Clear,  plow  and  level"   6.4  acres  for 

$95  per  acre. 

2.  "Clear  and  level  suitable  for  the  plow  3.6G 
acres  for  $267.50— at  the  rate  of  $73.08  per  acre. 

3  "Clear  and  level  suitable  to  use  mowing 
machine"  6.4  acres  for  $1,200— at  the  rate  of 
$187.50  per  acre.    . 

4  "Stump,  clear  off  all  rubbish  and  level  6.4 
acres  for  $1,254.50— at  the  rate  of  $196.01  per 
acre. 

5  "Clear  up  and  burn  rubbish  6.4  acres  lor 
$954.50— at  the  rate  of  $149.14  per  acre. 

6.  (a)  "Clear  according  to  specifications"  3.66 

acres  at  $175  per  acre. 

(b)  "Clear  and  level  the  same"  3.66  acres 
at  $225  per  acre. 

(c)  "Clear"  12.8  acres  for  $200  per  acre. 

(d)  "Clear  and  level  same"   for  $25C  per 
acre. 

7.  "Stump  and  level"  12.8  acres  for  $250  per 

acre. 

8.  "Stump  and  level  the"  12.8  acres  for  $225 
per  acre. 

9.  (a)  "Clear  and  level"  for  $250  per  acre. 

(b)  "Clear  and  not  level"  for  $225  per  acre. 
The  entire  number  of  bids  were  considered 
'unsatisfactory  for  different  reasons,  the  princi- 
pal,  however,   being  the  uniformly  high  price 
stipulated. 


♦Since  this  work  was  done  Circular  No.  25, 
U.  S.  D.  A.,  Bureau  of  Plant  Industry,  by  Harry 
Thompson,  issued  April,  1909,  gives  much  val- 
uable data  in  detail  relative  to  clearing  logged- 
off  land  bv  various  methods.  The  general  state- 
ment made  by  Mr.  Thompson  concerning  the  use 
of  the  donkey  engine  and  stumping  powder 
agrees  fully  with  the  conclusions  drawn  from 
correspondence  and  conferences. 


number  of  stumps  per  acre  was  about  40, 
ranging  in  diameter  from  one  to  five  and  one- 
half  feet.  The  larger  number  of  these  stumps 
were  several  feet  in  height,  firm,  well  filled 
with  pitch,  and  bearing  numerous  large  roots. 

During  1897,  AVz  acres  of  land,  adjacent  to 
this  logged-off  land,  was  cleared  by  Mr.  F.  A. 
Huntley,  who,  in  1897-8  was  Superintendent 
of  the  Sub-Station  (Puyallup  Experiment  Sta- 
tion), now  more  widely  known  as  the  West- 
ern Washington  Experiment  Station.  The  data 
given  by  Mr.  Huntley*  with  reference  to  the 
clearing  of  this  land  was  worth  noting.  The 
data  also  gives  one  a  better  idea  of  the  growth 
of  timber  which  at  one  time  clothed  this 
bench  of  clay  upland  than  the  above  state- 
ment. Concerning  the  piece  of  land  which 
Mr.  Huntley  cleared,  he  says : 

"There  were  221  stumps  taken  out  by  blast- 
ing, averaging  52  to  the  acre.  Stumps  under 
eight  inches  in  diameter  were  treated  by 
methods  described  on  another  page ;  as  also 
were  large  ones  burned  out  in  the  center,  some 
in  condition  of  decay,  and  those  partially 
turned  out  by  natural  causes. 

"Let  it  be  understood  that  where  the  diame- 
eters  of  stumps  are  given  the  measurements 
were  taken  at  a  uniform  height  of  three  feet 
above  the  surface  of  the  ground. 

"On  an  average  acre  the  largest  stump 
measured  59  ins.  in  diameter,  and  the  smallest 
8  ins. ;  five  were  over  40  ins. ;  nine  over  30 
and  up  to  40 ;  seventeen  measured  over  20 
ins.  and  up  to  30,  and  the  balance  averaged 
about  13  ins.  in  diameter.  The  total  diameter 
of  the  measured  stumps  on  an  acre  of  land 
was  1,241  ins.,  or  an  average  diameter  of 
nearly  24  ins.  for  each  stump." 

PLAN   OF  WORK  PURSUED   IN  CLEARING. 

The  greater  portion  of  the  work  of  clearing 
was  done  during  March,  1908.  As  soon  as 
the  weather  conditions  would  permit  all  the 
underbrush  and  small  standing  timber  were 
cut  down.  All  down  trees  too  long  and  too 
heavy  to  handle  with  an  engine  were  cut  into 
convenient  lengths.  Those  too  badly  decayed 
to  handle  in  this  manner  were  also  cut  into 
sections,  and  when  too  large  in  diameter  to 
handle  conveniently  by  the  use  of  pevies  were 
split  by  the  aid  of  sledge  and  wedges.  All 
rubbish  was  gathered  together  in  heaps  and 
burned.  This  work  was  considered  quite  es- 
sential. Later  work,  especially  plowing,  would 
be  much  more  difficult  and  expensive,  since 
much  of  the  debris  would  be  buried  during 
the  work  that  followed.  It  also  made  the 
work  of  blasting  far  less  dangerous,  since 
easy  access  to  the  stumps  was  made  possible. 

In  general,  the  plan  followed  while  blasting 
was  to  explode  a  sufficient  charge  of  stumping 
powder  beneath  and  at  the  center  of  the  crown 
of  the  stump  to  split  it  into  two  or  three 
pieces,  and  at  the  same  time  to  loosen  the 
dirt  about  the  crown  and  larger  roots.  The 
amount  of  powder  used  was  determined  by 
observation.  The  amount  of  powder  and  depth 
at  which  it  was  placed  depended  upon  the  size 
of  the  stump,  the  nature  of  the  soil  and  the 
abundance  of  water.  As  a  general  rule,  three 
to  six  1^x8  in.  sticks  were  required  to  split 
a  stump  12  to  20  ins.  in  diameter.  The  larger 
the  stump,  the  greater  the  proportion  of  pow- 
der required  to  do  equally  effective  work.  At 
the  time  the  blasting  was  done  the  water,  in 
many  cases,  would  soon  seep  through  and  fill 
the  hole  made  to  receive  the  powder.  In  a 
portion  of  the  ground  it  was  necessary  in  a 
few  instances  to  dip  out  some  of  the  water  in 
order  to  faciltate  placing  the  blast.  It  was 
very  evident  from  the  work  done  at  this  time 
and  trial  blasting  done  at  a  later  date,  in  order 
to  get  the  best  results,  that  the  blasting  should 
be  done  during  the  winter  or  early  spring, 
when  water  is  most  abundant  in  the  soil. 
While  blasting,  care  must  be  taken  to  keep  the 
powder  thawed  out,  since  it  freezes  quicks- 
and at  a  moderately  low  temperature.  Par- 

•Bulletin  Wash.  Exp.  Sta.  No.  2S,  p.  12,  Jan., 
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tially  frozen  powder  apparently  does  not  do 
effective  work.  Frozen  powder  burns  without 
exploding.  In  order  that  the  temperature  of 
the  powder  would  not  fall  lower  than  70  F., 
at  which  temperature  the  powder  works  best, 
it  was  kept  in  a  greenhouse  heated  with  hot 
water.  It  is  generally  conceeded  that  a  dry 
heat,  as  obtained  by  such  method,  is  more 
satisfactory  than  when  moisture  is  present  in 
some  abundance.  When  needed,  the  explo- 
sive was  placed  as  quickly  as  possible  and  the 
fuse  ignited  in  order  that  the  explosion  would 
take  place  before  freezing  of  the  powder  would 
occur. 

L'sual  Method  of  Clearing  Laud  With  Don- 
key Engine. — The  acreage  to  be  cleared  is 
slashed  and  burned  over,  in  order  that  as 
much  small  timber  and  underbrush  may  be 
disposed  of  as  possible.  The  stumps  too  large 
to  be  pulled  from  the  ground  without  being 
loosened  are  split  by  using  stumping  powder. 
The  amount  of  powder  used  in  each  case  varies 
with  the  size  of  the  stump  and  condition  of 
the  soil.  A  pole  about  60  ft.  or  more  in 
height  usually  called  a  gin-pole  is  set  at  some 
convenient  place  in  the  tract  to  be  cleared. 
It  is  held  in  place  by  four  guy  lines  from  the 
top,  which  usually  consist  of  discarded  cable. 
The  block  is  fastened  securely  near  the  top. 
The  main  cable  from  the  engine  runs  through 
this  block.  The  haul-back  cable  is  passed 
around  a  portion  of  the  held,  through  as  many 
blocks  as  necessary  to  guide  it,  and  made  fast 
to  the  main  cable.  The  choker,  which  con- 
sists of  a  short  section  of  cable  of  any  con- 
venient length  with  a  loop  in  one  end  and  a 
choker  hook  in  the  other,  is  passed  around  a 
portion  of  a  stump  and  hooked  upon  itself  and 
then  to  the  main  cable.  While  the  load  is 
being  taken  to  the  pile  another  choker  is  placed 
in  order  that  a  second  load  will  be  ready 
when  the  cable  is  returned.  As  the  loads  come 
in  they  are  drawn  onto  the  pile  and  packed 
around  the  gin-pole  as  closely  as  possible  by 
a  man  stationed  on  the  pile,  who  removes  the 
chokers. 

Plan  Followed  in  this  Experiment. — When 
the  work  of  piling  was  begun  the  usual  method 
of  using  a  gin-pole  was  followed.  A  tree 
standing  on  the  brow  of  a  ridge,  of  sufficient 
strength  and  size  that  no  guy  lines  were  neces- 
sary, was  used  as  a  gin-pole.  The  loads  were 
brought  in  close  to  the  pile,  the  chokers  were 
unhooked  and  the  main  cable,  with  two  chok- 
ers, were  returned  to  the  hook  tenders.  In 
the  meantime,  two  men  operating  iffith  a  short 
line  running  on  the  gypsy  of  the  donkey  engine 
finished  the  work  by  placing  the  refuse  on  the 
pile.  This  method,  w-hile  apparently  a  more 
rapid  one  than  the  usual  method  of  doing  the 
piling  with  the  main  cable,  was  rather  unsat- 
isfactory. It  is  believed,  however,  that  if  the 
engine  had  been  provided  with  a  suitable  drum 
in  place  of  the  gypsy  that  this  method  would 
be  an  improvement  over  the  one  usually  fol- 
lowed. During  the  remainder  of  the  sets  the 
engine  was  placed  in  the  desired  position  and 
held  in  place  by  deadmen.  The  haulback  cable 
was  passed  around  a  portion  of  the  field  and 
returned  to  the  engine  and  made  fast  to  the 
main  cable.  All  of  the  pulling  was  done  by 
using  a  straight  line,  thus  avoiding  the  use 
of  a  block  except  in  a  few  cases  where  the 
stump  or  log  was  too  heavy  to  be  handled  in 
this  manner.  As  the  first  load  came  in  it  was 
left  a  convenient  distance  from  the  engine 
The  remainng  loads  were  drawn  in  as  closelv 
as  possible,  in  order  to  form  a  compact  heap 
When  the  loads  were  light  and  especially  easv 
to  handle  tlicy  were  drawn  to  the  top  of  the 
heap,  the  smaller  pieces  materially  aiding  to 
"chunk  up."  At  each  opportunity  the  main 
cable  was  placed  to  run  over  the  highest  point 
of  the  pile,  in  order  to  make  the  heap  as  high 
and  compact  as  possible.     Lftlc  difficulty  was 

experienced  in  fouling  the  cable    When  it 

was  possible  two  choker-  were  used  at  a  time 
On*  choker  was  somewhat  shorter  than  the 
other     When  the  stumps  wen-  standing  close 

together,  two  piecei  of  the  tame  or  oi  differ* 

<  nt  -tumps  were  pulled  at  one  time,  or  a  log  in 
tin  path  nt  tin-  '  able  ami  a  stump  were  taken 
at  one  load  A  hook  tender  who  is  a  good 
manager  ran  accomplish  much  more  work  by 
using  two  c  hokers  at  a  lime  than  using  a  single 
'.in    although  occasionally  some  difficulty  is 


experienced  in  attempting  to  use  two  chokers, 
since  the  loads  to  be  handled  are  so  heavy 
and  irregular  in  shape  that  frequently  in  strik- 
ing obstacles  in  their  path  are  thus  caused 
oftentimes  to  roll  over  each  other,  thus  cross- 
ing the  chokers. 

In  clearing  the  13  acre  tract  the  lay  of  the 
land  made  it  most  convenient  to  make  four 
separate  piles.  The  three  last  piles  formed 
low,  long  heaps,  instead  of  the  usual  high, 
compact,  cone-shaped  ones. 

BURNING  THE  PILES  OF  STUMPS  AND  LOGS. 

While  burning,  it  was  found  that  the  large 
heap  of  logs  and  refuse  piled  around  the  gin- 
pole  used  during  the  first  setting  produced 
such  an  intense  heat  that  the  clay  soil  in  part 
was  reduced  to  large  clinkers,  thus  completely 
destroying  it.  When  the  long,  low  piles  were 
burned,  the  injury  was  far  less  marked.  Al- 
though the  land  was  badly  burned,  no  clinkers 
were  formed.  In  these  latter  cases  all  of  the 
material  did  not  burn.  The  comparative  cost 
in  this  case  showed,  however,  that  the  remain- 
ing portions  could  be  rolled  together  and 
burned  at  a  lower  cost  and  less  damage  to 
the  soil  than  when  the  higher  pile  was  made. 

In  clearing  land  where  the  soil  is  similar 
to  the  soil  where  this  work  was  done,  fre- 
quently much  difficulty  is  experienced,  in  that 
the  soil  will  adhere  to  the  roots  in  large 
masses.  It  is  not  infrequent  to  see  roots  of 
the  larger  stumps  with  several  hundred  pounds 
of  soil  adhering  to  them  Stumps  which 
have  been  pulled  and  piled,  while  the  soil  will 
adhere  in  this  manner  when  they  are  placed 
in  a  compact  heap,  will  not  burn  satisfactorily. 
A  large  proportion  of  the  dirt  rattles  loose 
before  or  while  burning  is  going  on,  covering 
the  debris  below.  In  the  first  pile  made  this 
trouble  was  very  marked.  This  difficulty  is 
not  met  with  in  so  great  a  degree  when  the 
so-called  "windrow"  method  is  followed,  as 
described  above.  The  experience  gained  in  this 
case  shows  that  it  is  advisable  to  do  the  blast- 
ing when  the  ground  is  wet,  but  the  pulling  and 
piling  after  the  ground  has  dried  sufficiently 
so  that  large  quantities  of  soil  will  not  adhere 
to  the  roots. 

the  machinery  employed  in  clearing  the 
Land. 

The  engine  used  was  9x10  compound  road 
engine,  carrying  100  pounds  of  steam.  This 
engine  proved  to  have  sufficient  power  to 
remove  the  stump  on  a  straight  pull,  with  but 
few  exceptions.  In  such  cases  where  the  root 
systems  were  very  extensive  and  the  quantity 
of  powder  used  had  not  been  sufficient  to 
loosen  the  ground  about  the  large  roots  blocks 
were  used.  It  is  policy  to  avoid  the  use  of 
the  blocks  when  possible.  The  experience 
gained  in  using  this  engine  confirmed  the  gen- 
eral belief  that  the  cost  of  clearing  is  much 
cheaper  when  the  power  is  great  enough  to 
do  effective  work  when  using  a  straight  line. 

EXPENSES  OF  CLEARING  LOGGF.D-OFF  LAND  BY  AID 
OF  ENGINE. 

In  the  first  publication  mentioned  above,  Mr. 
Thompson  gives  an  extensive  table  giving 
much  valuable  data  concerning  the  cost  of 
clearing  land  by  various  methods.  Since  no 
two  land-clearing  experiments  show  parallel 
cases,  no  data  given  in  this  table  on  cost  of 
clearing  land  makes  as  good  a  comparison 
with  the  data  compiled  during  this  experiment 
as  that  given  by  Mr.  Huntley.* 

In  this  case  the  work  was  done  by  blasting, 
using  a  stump  puller  and  block  and  tackle, 
operated  by  a  team.  Especial  reference  is 
made  to  the  publication,  since  the  acreage 
stumped  by  the  aid  of  the  donkey  engine  con- 
sists throughout  of  the  same  soil,  was  ad- 
jai  cut   In.  and  now'   forms  a  portion  of  the 

same  field  The  average  cost  per  acre  to  clear 
the  land  was  $101.71.   The  itemized  expense 

of  clearing  -1 V4  acres  was  as  follows: 
Labor,  10  days  :it  tlx*  rate  uf  $2  per  flay.. I  88.00 


i.iiimr,  ion  ii.'ivH  .it  the  rate  of  11.60  per 

day     16.78 

sun  l|pn.  nf  .tiiilMiin  powder  nl  $s.:',n  per  ion 

ii,-.   86.40 

 i  ibe.  nf  Judeon  powder  at  $7. .mi  per  ion 

II.  n   37.50 

8R  iiih.  of  GHant  powder  at  L6o  per  K>   8.75 

ft.  of  ruHf  nt  7.rn-  per  i »ii  n   8.78 

.'!  linxen  (30(1)  nipH.  lit  $1.00  per  hox   3.00 


♦Until  tin  Wait),  Bferp.  Bt».  No.  88,  pp.  18*17, 
Jan.,  i*!'7. 


30  yds.  of  muslin  at  5c  per  yd   1.50 

Matches   lo 

Labor,    pulling    roots,    burning,    etc.,  47 

days,  6  hrs.,  at  $2   95.20 

Labor,    pulling    roots,    burning,    etc.,  80 

days,  8  hrs.,  at  $1.50  :   121.20 

Labor,    sawing,    boring,    blasting,    etc.,  4 

days,  3  hrs.,  at  $2   8.60 

Labor,    sawing,    boring,    blasting,    etc.,  5 

days,  8  hrs.,  $1.50   8.70 

Team   labor,   34   days,   2  hrs.,  estimated 

value  50c  per  day   17.10 

Explosives  used  in  bursting  stumps  and 

logs    4.75 

Blacksmithing,  repairing  tools  and  shoe- 
ing horses   7. 00 


Total   $432.30 

The  prices  for  labor  and  material  at  that 
time  were  somewhat  cheaper  than  during  the 
past  couple  of  years.* 

The  items  of  expense  in  clearing  the  13 
acres  by  the  aid  of  the  donkey  engine  in 
March,  1908,  which  also  includes  the  slashing 
of  small  underbrush  and  young  fir,  cutting 
piling  and  burning  the  badly  decayed  logs  and 
brush,  blasting  the  stumps,  pulling  and  piling 
them,  and  also  piling  the  large  logs,  thus  leav- 
ing the  land  ready  for  the  plow,  with  the  ex- 
ception of  removing  all  the  small  debris,  was 
as  follows : 


571/4  days  cutting,  piling  and  burning  de- 
caying logs  and  brush  at  $2  per  day ...  .$114.50 

6%  days'  labor  as  above  at  $1.75  per  day.  11.37 

39%  days  blasting  stumps  at  $2.50  per  dav  98.75 

Fuse  at  75c  per  100  ft   11.60 

Caps  at  S5c  per  100   3.45 

Powder,  2,000  lbs.  20  per  cent  Herculese 

stumping  powder,  delivered   224.30 

Hire  of  donkey  engine,  16%  days  at  $10 

per    day   165.00 

Wages,  engineer,  16%  days  at  $3  per  day  49.50 

Wages,  fireman.  17  days,  at  $2.50  per  day  42.50 

Hook  tender,  16y2l  days  at  $3.50  per  day..  57.75 

Hook  tender.  32V2  days  at  $2.75  per  day..  89.38 

Hook  tender,  9  days  at  $2.50  per  day   22.50 

Hook  tender,  6%  days  at  $2.50  per  day   16.25 

Wood  chopper,  16  days  at  $1.75  per  day..  28.00 

Total   $934.85 

The  cost  of  the  work  done  on  the  13  acres 
was  $!'-'i4.8o,t  or  an  average  cost  of  $71.00  per 


acre.  It  is  easily  seen  from  these  figures  that 
the  donkey  engine  proved  to  be  a  very  desir- 
able machine  for  clearing  this  piece  of  land. 

CONCLUSIONS. 

A  donkey  engine  built  for  logging  purposes 
is  not  properly  constructed  for  land  clearing. 
Clearing  land  with  a  donkey  engine  poorly 
operated  is  very  expensive,  while  such  a 
machine  properly  manned  by  a  good  crew  is, 
on  the  whole,  quite  satisfactory.  The  usual 
way  of  piling  and  burning  stumps  and  other 
debris  destroys  the  soil.  The  "windrow" 
method  is  a  more  satisfactory  way  of  piling 
and  burning.  The  clearing  of  land  by  the  aid 
of  a  donkey  engine  is  not  as  expensive  a 
method  as  the  impression  gained  from  es- 
timates generally  given.  Stumping  powder  and 
the  donkey  engine  are  quite  satisfactory  and 
rapid,  but  rather  expensive,  agents  to  use  in 
clearing  logged-off  land. 


Unit  Costs  of  Work  on  the  Panama 
Canal  for  the  Second  Quarter 
of  1911. 

The  unit  costs  of  the  work  on  the  Panama 
Canal  for  the  months  of  April.  May  and  June 
have  jus;  been  made  public,  and  a  summary  is 
given  herewith.  During  the  first  three  months 
nf  the  year  a  notable  decrease  was  made  in  the 
cost  of  excavation  in  the  Culehra  Cut,  the  cost 
for  that  period  being  10  cts.  per  cu.  yd.  less 

•Labor  costing  20  cents  per  hour  at  that  time 
■  nsts  25  to  30  cents  per  hour;  team  hire  given 
as  50c  per  day  now  costs  live  times  that  amount; 
prices  of  powder  and  other  materials  used  have 

also    advanced      Uni    the    >  >sl    on    pre\  H  lllnf 

prices,  the  difference  in  rust  would  be  con- 
siderable. 

iThe  total  of  $931.85  docs  not  Include  the  cost 
of  moving  the  donkey  engine  to  and  from  the 
Experiment  Station,  which  was  111  this  Instance 
$67.13.  Since  the  cost  of  moving  such  an  nnt(lt 
varies,  depending  upon  size  and  weight,  method 
nl  and  distance  moved,  and  help  required  to  nc- 
cninpllsh  the  results,  would  be  so  variable  In 
different  locations  and  localities.  It  is  consid- 
ered unwise  to  Include  this  cost  as  a  part  Of 
the  expense  of  clearing  the  land.  (.lathering  anil 
burning  the  small  refuse,  removing  as  in  an  J  of 
the  routs  thai  were  broken  off  when  the  clear- 
ing w  as  dune  that  were  visible,  plow  ing  I  he 
(round  twice,  and  harrowing  thoroughly,  the 
additional  cost  on  approximated  In  acres  In- 
creased the  CohI  for  the  in  acres  to  a  lew  cent! 
Icmh  than  $'.ni  per  acre. 


September  13,  1911. 


ENGINEERING    &  CONTRACTING 


275 


than  for  the  three  months  previous.  The  cost 
of  the  excavation  in  the  cut  for  the  second 
quarter  of  1911  has  increased  5  cts.  per  cu.  yd. 
over  that  for  the  first  quarter,  which  is  prob- 
ably due  to  the  increased  difficulties  of  han- 
dling materials  in  the  rainy  season.  How- 
ever the  present  cost  is  less  than  that  for 
the  previous  rainy  season.  The  yardage  han- 
dled from  the  cut  is  ever  on  the  increase  in 
spite  of  the  fact  that  the  excavation  is  now 
being  taken  from  a  more  confined  space 
toward  the  bottom  of  the  cut. 

From  the  tabulations  which  follow  a  num- 
ber of  interesting  comparisons  may  be  made 
with  similar  tabulations  for  previous  periods 
published  in  our  issues  of  May  24.  Mar.  1.  and 
Feb.  '22,  1911,  and  also  those  for  the  preceding 
15  months,  published  in  the  issues  of  Dec.  7, 
14,  and  21,  1910. 

Gatun  Dam. — This  is  an  earth  fill  dam.  the 
fill  being  pumped  in  between  two  parallel  walls 
of  earth  and  rock  which  are  made  by  dumping 
from  trestles.  The  unit  cost  for  the  040,877 
cu.  yds.  of  dry  filling  for  April-June,  1911, 
were  as  follows : 

Dry  fill,  cu.  yds  640,877 

Excavation   $0.0274 

Clearing  site  0006 

Traces   °444 

Trestles   0054 

Transpoi  tation   1204 

Pilling   0SSN 

Maintenance    of    equipment  0:52 1 

Plant    arbitrary  •  0963 

Division    expense  0120 

Total   division    cost  $0.4280 

Administrative  and  general  expense  029.7 

Total    cost  $0.4575 

During  the  first  quarter  of  1911  the  yardage 
was  684,745  cu.  yds.,  and  the  cost  per  cu.  yd. 
was  40.55  cts.,  or  5.2  cts.  less. 

The  amount  of  hydraulic  fill  for  the  second 
quarter  of  1911  was' 1,220,014  cu.  yds.,  and  cost 
as  follows : 

Hydraulic  fill.  cu.  yds  1,220.014 

Clearing    site   $0.0006 

Clearing   for  dredge  0073 

Dredging   •  0684 

Relay    pumps  0102 

Pipe    lines  ,  0222 

Wood    flumes  0024 

Power   0419 

Small  boats  001 S 

Maintenance  of  equipment   f.OO.n 

Plant   arbitrary  0500 

Division    expense  0044 

Total  division  cost  $0,203.7 

Administrative  and  general  expense..  .0147 

•   Total   cost  $0.2182 

tlndicates  credit. 

Colon  Breakwater. — The  two  rock  filled 
breakwaters  at  Colon  are  one  and  two  miles 
long  respectively :  they  are  15  ft.  wide  on  top 
and  rise  10  ft.  above  mean  tide.  They  are 
made  by  dumping  rock  from  a  train  on  a 
trestle.  The  rock  is  hauled  from  the  quarry. 
The  cost  of  the  Colon  Breakwater  fill  for  the 
second  quarter  of  1911  is  as  follows: 

Excavation,   cu.   vds   12.7, S97 

Surveys    $0.01.>o 

Clearing   ••  T-0006 

Drilling   0491 

Blasting   2.702 

Loading  by  power  0801 

Tracks  1689 

Transportation   till 

Maintenance  of  equipmerl  0626 

if    Total    .  .■   $0.7369 

Filling,  cu.  vds   12.7,897 

Trestles    .  . . '.  t$0.4957 

Dumping   0196 

Maintenance   of   equipment  0160 

>    Total   t$0.4601 

Plant  arbitrary.  /  •   $0.1690 

Division    expense  0.734 

iug    service  0369 

Total  division  cost   $0.5361 

Administrative  and  general  expenses..  .1529 

Grand  total   $0.6890 

vindicates  credit.  i  \  J.'J 

The  cost  of  the  breakwater  for  the  first 
quarter  of  1911  was  $1.85  per  cu.  yd.  and  for 
the  three  months  previous  the  cost  was  $1.58. 
The  building  of  trestles  at  different  periods 
has  caused  considerable  variation  in  the  costs 
for  those  periods.  The  items  marked  t  are 
credits  for  material  returned  to  the  Quarter- 
master's Department  in  order  to  determine 
the  actual  cost  of  the  work  to  May  31st. 


Lock  Masonry. — The  unit  costs  of  concrete 
masonry  and  rubble  concrete  masonry  in  the 
Gatun  Spillway  and  Locks  and  in  the  locks 
at  Pedro  Miguel  and  Mira  Flores  were  as  fol- 
lows for  the  second  quarter  of  1911: 

Spill-  Pedro  Mira 

Item.  way.    Gatun.    Mig.  Flores 

Concrete,   cu.   yds...  12,6.7.7  172.132 

Cement   $1.7588  $1.5879 

Stone    1.6S20  1.91.72 

Sand   7130  .7955 

Mixing   2972  .1835 


65,415  lol,  Hs 

$1.5307  $1.5140 

.7894  .7954 

.4025  .4023 

.2645  .3626 


Total    cost  $4.4510  $4.4821  $2.9871  $3.0752 

Large  rock,  cu.  yds   13,753  213   


Cost   

Masonry,  cu. 


yds. 


Concrete   

Large  rock  

Wood  forms  

Steel  forms  

Placing   

Reinforcements 

Pumps   

Power   

Coffer  dams  

Mt.  of  equipment .  . 
Plant  arbitrary.... 
Division  expense... 

Total  div.  cost. 
Ad.  and  gen.  exp. 

Total  cost  


....  $1.6732  $0.2865   

12,655  185,885    65,628  101.448 


$4.4510 
i6864 


.  1945 
.0364 
.0040 


1505  $2.9774  $3.0752 
1238  .0000 
.6625 
.nl  10 
.4534 
.us  10 
.0387 
.0463 


.1111 
.  I  I  s  s 
.3334 
.0222 
.0803 
.0072 


.  1260 
.0383 
.2070 
.0424 
.0375 
.022  I 


.0020 
.1495 
.4670 
.0975 


.2437  .2223  .1586 
.7110  .7218  .4100 
.0776      .0984  .0802 


.$6.4!S3  $6.3726  $5.3215  $4.4970 
.     .330?,      .2530      .3238  .2638 


1  April-June, 

1911, 

1910. 

1911. 

1911. 

Oct.- 

Jan.  - 

Apr.- 

Dec. 

Mar. 

June. 

$7.12 

$6.51 

$6.78 

6.95 

6.59 

6.63 

4.64 

5.21 

5.65 

5.07 

4.81 

4.76 

..$6.7791  $6.6256  $5.6453  $4.7614 

A  comparison  of  these  totals  with  those  for 


shows  the  following: 

Work. 

Gatun  spillway   

Gatun  lock   

Pedro  Miguel  lock.... 
Mirattores  lock  .'  

The  cost  at  Pedro  Miguel  was  stated  in 
May  to  have  increased  to  $5.21  for  the  first 
quarter  of  the  year  due  to  the  "smaller  yard- 
age consignment  upon  a  portion  of  the  con- 
struction plant  having  been  removed  to  the 
lock  at  Miraflores."  Another  increase  m 
the  cost  of  the  Pedro  Miguel  Locks  is  shown 
for  the  last  quarter— from  $5.21  to  $5.65.  A 
large  part  of  this  increase  is  in  the  charge 
against  wood  forms  which  has  increased  from 
45  cts.  to  00  cts.  per  cu.  yd. 

The  reinforced  concrete  at  Gatun   and  at 
Pedro  Miguel  cost  as  follows,  during  the  sec- 
Pedro 
Miguel 
385 
$2.4S11 
.7680 
.3878 
6.4624 


Gatun 
4,625 

$2.1711 
1.6673 
.7336 


ond  quarter : 

Masonry,  reinforced,  cu.  yds 

Cement   

Stone   

Sand   

Wood  forms    2.6295 

Steel  forms   5231 

Mixing    1.1388 

Placing   9045 

Reinforcements   6343 

Maintenance  of  equipment  1549 

Plant  arbitrary   7110 

Division  expense  3038 


Total  division   cost  $11.7,10 

Admin,  and  general  expense  1.0597 


Total  cost   

Total  masonry,  cu.  yds. 
Total  cost  


.$12.6316 
.  190,510 


1.0597 
.7896 

4.2S63 
.0034 
.6900 
.8143 

$17.7420 

2.0082 

$10.7508 


"714 


66  oi.; 
85.7276 


Dry  Excavation. —  The  total  excavation  of 
the  Central  Division  (Culebra  Cut)  for  the 
three  months,  April-June,  was  4,136,518  cu. 
yds.    The  cost  follows  : 

Dry  excavation,  cu.  vds  4,186,518 

Drilling    $0.0542 

Blasting   0676 

Loading  by  power   .0501 

Tracks   0814 

Transportation    .0747 

Dumps   0442 

Pumps   ■  0050 

Maintenance  of  equipment   .0978 

Plant  arbitrary   1000 

Division  expense    .0117 

Total  division  cost   $0.5870 

Administration  and  general  expense..  .0478 

Total  cost    $0.6348 

Dry   excavation,    prism,    by  contract, 
cu.  yds  t.   92,108 

Contract   cost    $0.2843 

Plant  arbitrary   1000 

Total  cost    $0.3S43 

Total  excavation,  cu.  yds  4,278,626 

Unit  cost    $0.6294 

In  October-December.  1910,  4,448,488  cu.  yds. 
were  excavated  at  a  unit  cost  of  07.36  cts. 
The  first  three  months  of  this  year  show 
5.216,978  cu.  yds.  at  57.616  cts. 

Dredging. — The  detailed  cost  for  dredging 
for  the  months  of  April- June,  1911,  are  given 
in  Table  I.  These  costs,  during  the  first 
quarter  of  the  year,  had  been  slightly  decreased 
in  the  Pacific  Division  and  increased  in  the 
Atlantic  Division.  With  the  second  quarter 
the  cost  has  notably  decreased  in  the  Pacific 
Division.  The  decrease  of  over  10  cts.  per 
yd.  in  the  Pacific  Division  is  due  almost  entire- 
ly to  the  items  of  drilling  and  blasting  and  to 
the  fact  that  the  cost  of  the  Dredging  Plant 
had  been  absorbed  at  the  close  of  April, 
hence  no  charge  for  this  appears  for  this 
quarter. 

A  comparison  of  the  totals  for  the  first  and 
second  quarters  of  the  year  follows : 

1st  quarter.    2nd  quarter. 

Atlantic    Division   $0.2409  $0.2413 

Pacific    Division   0.2866  0.1,825 

Quarrying  and  Crushing  Stone. — The  cost 
of  rock  has  decreased  during  this  quarter 
about  0  cts.  for  the  rock  from  Porto  Bello 
and  has  increased  about  15  cts.  for  that  from 
Ancon.  The  detailed  figures  for  the  last  quar- 
ter follow : 

Porto  Bello.  Ancon. 
Total.  Total. 

Quarrying,   cu.   vds   187.933  *227.821 

Stripping    $0.0158  $0.0557 

Drilling   0369  .0397 

Blasting   1615  .0332 

Loading   0778  .0331 

Transportation   0655  .0636 

Tracks   0436  .0256 

Power   0220  

Maintenance  of  equipment  08i6  .0312 

Plant  arbitrary   3300  .2400 

Total    $0.8407  $0.5221 

Crushing,  eu.  yds   1S7.933  227.821 

Operation,  crushers    $0.02SS  $0.0155 


TABLE  I. 


-COST  OF  EXCAVATION  BY  DREDGING  ON 
JUNE,  1911. 


Items. 

Pipe  lines   

Dykes    . . .  .■  

Clearing   

Operation,  seagoing  suction  dredge..., 

Repairs,  seagoing  suction  dredge  

Operation,  ladder  dredges  

Repairs,   ladder  dredges  

Operation,  dipper  dredges  

Repairs,  dipper  dredges  

Operation,  pipe  line  dredges  

Repairs,  pipe  line  dredges  

Operation,  tugs,  clapets  and  scows.... 

Repairs,  tugs,  clapets  and  scows  

Drilling   

Blasting   

Operation,  drill  barges  

Operation,  rock  breakers  

Small  boats   ■  

Repairs,    miscellaneous  equipment  

Plant  arbitrary   

Division  expense   

Total  division  cost  

Administration  and  general  expense. 

Total  cost   

Earth  excavation — per  cent  

Rock  excavation — per  cent  


THE   PANAMA  CANAL  FOR  AI'KIL- 


Unit 
cost. 


■  Atlant  Ic 

Division  ■ 

 Pacific 

Quantities, 

l"nit 

Quantities, 

cu.  yds. 

cost. 

cu.  yds. 

1.444, 150 

$0.0001 

1,021,600 

.0309 

621,670 

1.021.600 

.0087 

621.670 

280,250 

.0952 

631,222 

280,250 

.0611 

631,222 

142,600 

.1301 

205.157 

142,600 

.1139 

205,157 

422. S50 

.0856 

836,379 

422.8.70 

.0658 

836.379 

97.312 

.0725 

io, so:; 

97,512 

.1252 

46.S03 

16.  so:: 

16. 8(13 

1,444,450 

.0024 

1,458.049 

1,4  14,450 

.0020 

1.45S.049 

1,444,450 

.0610 

1.444,450 

.0061 

1.458,049 

1.444,450 

$0.2221 

1,458,049 

1,444,450 

.0191 

1,458.049 

1,444.450 

$0.2413 

1,458,049 

1,346.938 

93.25 

1.411.246 

97.512 

6.75 

10. s..:; 

$0.0453 

.0233 
.0634 
.0251 
.0706 
.0347 


.0633 
.0137 
.0063 
.0008 
.6818 
.0942 
.0028 
.0013 


,oo::o 


$0.15SS 

.0237 

$0.1825 

96.79 
3.21 
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Stone  bins  and  conveyor's  019S 

Power   0470 

Maintenance  of  equipment  1079 

Plant  arbitrary   1700 

Total    $0.3735 


Total  cost  of  production... 

Towing-,  cu.  yds  

Operation,  tugs  and  barges... 
Maintenance  and  equipment.. 
Plant  arbitrary   


187,933 

$0.1706 
.1507 
.1710 


Total    $0.4923 


Unloading,  cu.  yds  

Oper't'n,  cableways  and  cranes 

Power   

Maintenance  of  equipment.... 
Plant  arbitrary   


187,933 
$0.1158 
.0192 
.0937 
.2070 


Total    $0.4357 


Rail  trans,  in  storage,  cu.  yds. 

Operation  of  trains  

Repairs  to  tracks  

Dumping  in  storage  

Maintenance  of  equipment.... 
Plant  arbitrary   


66,640 
$0.0943 
.0139 


.0747 


Total    $0.1829 


Division  expense   

Total  cost  in  storage. 


$2.2379 


.0032 
.0148 
.0343 
.0737 

$0.1415 


$1.2142  $0.6636 


227,821 
$0.0312 
.0031 
.0067 
.0126 
.0600 

$0.1136 


$0.0307  $0.0184 


$0.7956 


"Note.-— Under  "Total  Quantities"  47,652  cu. 
yds.  have  been  added,  to  adjust  the  difference 
between  cross  section  measurements  of  stock 
pile  and  book  balances.  This  amount  was  not 
added  to  monthly  quantities. 


The  corresponding  totals  for  January-March, 
1911,  were:  Porto  Bello,  $2.1787,  and  Ancon, 
$0.9448. 

Sand  Production. — The  cost  of  dredging 
and  transporting  sand  to  the  storage  piles  was 
as  follows  for  the  second  quarter  of  1911 : 

Total.  Total. 

Dredging,  cu.  yds   112,040  U24.372 

Operation,  dredges    $0.2103  $0.1054 

Maintenance  of  equipment  0202  .0316 

Total    $0.2305  $0.1370 

Plant  arbitrary    $0.4S00  $0.0300 

Total  cost  of  production.  .*$0.7059  $0.1670 

Towing,  cu.  yds   112,040  124,372 

Operation,  tugs  and  barges...  $0.1960  $0.1055 

Maintenance  of  equipment  1615  .0373 

Plant  arbitrary   2110  .0700 

Total    $0.5685  $0.2128 

Unloading,  cu.  yds   112,040  124,372 

Oper't'n,  cableways  and  cranes  $0.1181  $0.0582 

Power   0172  .0267 

Maintenance  of  equipment  0864  .0418 

Plant  arbitrary   1620  .1035 

Total    $0.3837  $0.2302 

Rail  trans,  to  storage,  cu.  yds.    41,607  124,372 

Operation  of  trains                     $0.1155  $0.0441 

Repairs   to   tracks  0173  .0322 

Dumping  in  storage   .0096 

Maintenance  of  equipment  0934  .0177 


Plant  arbitrary    .0800 

Total                                         $0.2262  $0.1836 

Division  expense                       $0.0290  $0.0132 

Total  lost  in  storage            $1.7497  $0.8068 

*Dry  excavation  is  credited  with  $515.25  in 
May  on  account  of  adjustment,  but  no  yardage 
was  accomplished.  The  total  cost  of  production 
includes  this  amount  and,  for  this  reason,  the 
cost  of  dredging,  plus  plant  charge,  does  not 
equal  total  cost  of  production. 

tNote.— Under  "Total -Quantities,"  12.S52  cu. 
yds.  have  been  added, ;  to.'  adjust  the  difference 
between  cross  section  measurements  of  stock 
piles  and  book  balances.  This' amount  was  not 
added  to  monthly,  quantities...  -  , 

Hydraulic  Excavation.  —  The  excavation 
made  from  the.  canal  prism. by  pumping  has 
cost,  during  the  second-  quarter  of  1911,  as 
follows : 

Atlantic  Pacific 
•  -    Division.  Division. 
Cu.    yds  ..  ..'-14,350  105,720 

Pumping  station  -.-  ".  ;"..-..'.-,.-.-..*... .  $0.1585 

Pipe  lines  and  monitors ....... -.    .1065 

Dredging  pumps   '                 $0.3.111  .0997 

Relay  pumps  .........   

Dykes   -.     

Maintenance  of  equipment   .0798 

Power   ....>...   .2584 

Plant  arbitrary    .0661 

Division  expense   0161  .0206 

Total  division  cost   $0.3272  $0.7896 

Administrative    and  general 

expense   0369  .0623 

Total  cost    $0.3641  $0.S519 
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Creosoted    Wood    Block   Paving  in 
Chicago. 

BY  HARRY  G.  DAVIS.* 

In  the  last  two  years,  the  city  of  Chicago 
has  adopted  the  use  of  creosoted  wood  block 
paving  to  such  a  degree  that  it  may  be  of 
interest  to  give  a  brief  history  of  the  material 
in  this  city.  At  the  same  time  it  will  be  the 
endeavor  of  the  writer  to  point  out  some  of 
the  lessens  that  have  been  learned  here  as  a 
guide  to  other  cities  using  or  contemplating  the 
use  of  this  form  of  street  pavement. 

Creosoted  wood  blocks  were  introduced  in 
Chicago  under  one  of  the  previous  adminis- 
trations of  Mayor  Carter  H.  Harrison,  and 
to  him,  perhaps  more  than  to  any  other  in- 
dividual, belongs  the  credit  for  the  use  of 
the  material  in  this  city.  Mayor  Harrison 
was  so  well  pleased  with  the  showing  made 
by  the  blocks  that  he  gave  it  special  mention 
in  one  of  his  messages  to  the  city  council. 

The  first  creosoted  wood  blocks  laid  in  the 
City  of  Chicago  were  placed  on  the  east  road- 
way of  the  Rush  St.  bridge  in  1899.  The 
blocks  were  placed  on  the  old  foundation  of 
untreated  planks  and  continued  to  give  ex- 
cellent service  until  1908  when,  because  of  the 
decay  of  the  plank  foundation,  they  began  to 
split  and  were  removed.  In  reporting  to  the 
Mayor,  the  Assistant  City  Engineer  said : 
"There  appears  to  have  been  %  in.  wear  and 
that  very  uniform.  Am  inclined  to  believe 
it  is  compression  more  than  wear." 

The  year  after  the  blocks  were  laid  on  the 
Rush  St.  bridge,  a  small  area  on  Michigan 
Ave.  in  front  of  the  Auditorium  was  paved 
with  creosoted  wood  blocks.  These  were  5 
ins.  in  depth  and  were  treated  with  12  lbs. 
of  oil  to  the  cubic  foot  of  timber.  Four 
years  later  another  area,  adjoining  that  al- 
ready paved,  was  laid  with  a  4 -in.  block  with 
a  lC-lb.  treatment.  Both  pieces  gave  good 
service  until  1909  when  they  were  taken  up 
in  tin:  general  plan  for  widening  and  boule- 
vnrdiug  Michigan  Ave.  Mr.  Linn  White,  en- 
gineer of  the  South  Park  Commission,  under 
..  Iio-r  I'M  r  di'  lion  tin-  l.loi  ks  w  err  laid,  said  : 
"  I  he  blocks  when  taken  up  were  in  good  con- 
dition, showing  but  little  effects  of  wear,  and 
undoubtedly  would  have  given  good  service 
for  mmy  years  to  come.  They  had  worn  only 
about  '/»  in.  in  the  nine  years  and  were  in  such 
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sound  condition  that  they  are  to  be  used  over 
again  in  other  places." 

The  first  creosoted  wood  blocks  to  be  laid 
under  the  jurisdiction  of  the  Board  of  Local 
Improvements  was  in  a  small  alley  on  the 
North  Side  between  Garfield  Ave.  and  Webster 
St.,  running  west  from  Lincoln  place.  It  was 
paved  in  1903,  the  total  area  being  188  sq. 
yds.  These  three  instances  might  be  termed 
the  preface  to  the  story  of  the  use  of  creo- 
soted wood  blocks  for  street  pavements  in  the 
city  of  Chicago.  The  first  two  have  fallen 
victims  of  municipal  progress ;  the  third  still 
stands  as  the  "oldest  creosoted  wood  blocks 
in  the  City  of  Chicago." 

It  was  in  1904,  that  the  first  street  pavement 
was  laid  with  the  material.  This  was  on  Taylor 
St.,  from  Canal  to  Blue  Island  Ave.,  the  total 
area  being  7,228  sq.  yds.  The  blocks  were 
manufactured  from  long  leaf  yellow  pine,  4 
ins.  deep  and  the  specifications  called  for  a 
treatment  of  12  lbs.  to  the  cubic  foot  of  timber 
of  "Kredone  oil"  or  an  oil  "equally  good." 
The  pavement  was  laid  on  a  6-in.  1-3-6  con- 
crete foundation.  The  street  has  a  double  car 
track  and  is  subjected  to  heavy  traffic,  lead- 
ing, as  it  does,  to  the  Taylor  St.  viaduct 
which  connects  the  great  west  side  industrial 
district  with  many  of  the  freight  depots  and 
railroad  terminals. 

Andrew  M.  Lynch,  then  president  of  the 
Board  of  Local  Improvements,  in  transmitting 
the  annual  report  of  the  board  to  the  Mayor, 
said : 

The  improvement  of  West  Taylor  St.  Is 
particularly  noticeable  from  the  fact  that  it  Is 
the  first  street  In  the  city  paved  with  creosoted 
block.  This  board,  after  thoroughly  investigating 
the  matter  In  1901,  has  been  very  anxious  ever 
since  to  Introduce  tt  here  on  account  of  its  fine 
nppi-nrancc,  noiselessnoss  and  wearing  qualities 
under  all  kinds  of  t raffle,  as  shown  by  the  ex- 
perience of  other  cities  whore  It  is  in  use,  and 
of  our  own  during  the  past  live  years  on  one 
side  of  Rush  St.  Bridge,  but  property  owners 
generally  have  persistently  objected  because  of 
Its  expense,  and  because,  not  having  the  time  or 
opportunity  to  study  Its  merlin,  they  often  get 
II  oonfuied  In  their  minds  wllh  llio  old  cedar 
l.loek  of  fragrant  memory.  West  Taylor  St.. 
therefore,  will  be  11  mosl  excellent  test  of  the 
quality,  of  creosoted  block,  ns  It  Is  a  car 
took  street  and  hau  a  groat  deal  of  Iraffle, 
I. ..Hi  llKht  and  heavy.  If  this  pavement 
eomes  up  lo  our  expect  11 1  Innx  II  will  prove  nn 
ol.Jei  1  lesson  lo  propci  I)  owners,  and  wo  believe 


will  result  in  a  rapid  increase  in  its  use,  par- 
ticularly on  first  class  residence  streets,  where 
a  handsome,  lasting,  sanitary  pavement,  free 
from  noise,  is  wanted. 

The  success  of  the  Taylor  St.  pavement 
proved  Mr.  Lynch  a  genuine  prophet.  The 
pavement  is  now  seven  years  old  and  although 
it  has  been  grossly  abused  by  public  service 
corporations  making  cuts,  it  is  in  excellent 
condition  today.  There  has  not  been  a  dollar 
spent  in  maintenance  and  a  block  taken  up 
by  the  writer  from  the  roadway  of  the  pave- 
ment last  December  showed  a  maximum  wear 
of  less  than  Vs  in.  An  analysis  of  the  block 
indicated  that  the  pavement  had  lost  none  of 
its  preservative  oil. 

In  1905  Astor  St.  from  Burton  PL  to 
Schiller  St.,  1,619  yds,  was  paved  with  creo- 
soted blocks  while  another  block  on  the  same 
street,  Burton  PI.  to  North  Ave.,  was  paved 
with  the  same  material  by  private  contract. 
The  area  of  this  street  was  1,500  sq.  yds.  In 
1906  creosoted  blocks  were  laid  by  the  city  on 
Halsted  St.,  from  49th  PI.  to  Garfield  Blvd., 
a  total  area  of  13,250  sq.  yds. 

The  work  in  1907  consisted  of  paving  in  two 
alleys,  2,617  yds.,  and  a  private  contract  on 
Monroe  St.,  between  Clark  and  Dearborn, 
1,455  yds.  The  little  progress  in  these  three 
years  is  probably  explained  by  the  long  drawn- 
out  process  of  bringing  out  a  paving  project 
under  the  Illinois  law.  It  was  nearly  fout 
years  after  the  completion  of  the  Taylor  St. 
pavement  before  it  began  to  bear  fruit  in  an 
increase  of  this  type  of  pavement.  In  1908 
creosoted  wood  block  pavements  were  laid 
on  seven  streets,  the  total  yardage  being 
85,870. 

These  seven  projects  distributed  creosoted 
wood  blocks  in  the  live  geographical  sections 
of  the  city:  Blue  Island  and  Irving  Aves.  on 
the  West  Side;  Milwaukee  Ave.  on  the  North- 
west Side;  Lincoln  Ave.  on  the  North  Side; 
Cottage  Grove  .Ave.  on  the  South  Side  and 
Adams  St.  and  the  Masonic  Temple  alleys  in 
the  downtown  district.  They  afforded  prop- 
erty owners  an  opportunity  to  study  the  merits 
of  the  pavement  and  have  borne  their  fruit. 

The  year  1909  proved  an  off-year  for  creo- 
soted blocks  in  Chicago,  only  about  61,852  sq. 
yds.  being  laid. 

There  was  an  upward  tendency  in  the  yard- 
ace  of  creosoted  blocks  used  in  Chicago  in 
HMO,  the  total  area  paved  amounting  to  102,« 
177  sq.  yds.  In  1911  there  was  a  marked  in- 
.  n  ase  in  the  amount  of  the  material  used.  The 
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area  of  the  streets  paved  or  awarded  to  con- 
tract this  year  amounted  to  217,000  sq.  yds. 

Summarizing  the  above  by  years  we  have 
the  following  totals  : 

Year.  Sq.  yds. 

1903   188 

1904  .'   7,288 

1905   3,119 

1906   13,250 

1907   4,062 

190*:   85,870 

1909   61,852 

191H  •   103,177 

1911   271,000 

Total   589,806 

The  above  figures  do  not  include  blocks  sold 
to  street  car  companies  prior  to  1910,  which 
would  bring  the  total  well  above  000,000  sq. 
yds.  At  the  present  time,  there  are  pending 
in  the  various  stages  of  proceedings  nearly 
400,000  sq.  yds,  which  should  be  laid  in  1912. 
The  present  outlook  is  that  the  total  yardage 
by  Dec.  31,  1912,  in  the  city  of  Chicago,  will 
be  approximately  1,000,000  sq.  yds.  A  street 
30  ft.  wide  and  one  mile  long  contains  about 
16,000  sq.  yds.  paving  surface.  This  would 
mean  that  the  mileage  of  creosoted  wood 
blocks  in  Chicago  at  the  end  of  next  year 
would  be  about  62  miles. 

Since  the  introduction  of  creosoted  wood 
blocks  in  Chicago  only  five  important  changes 
have  been  made  in  specifications.  These  are- 
as follows : 

First :  The  oil  specifications  for  "Kreodone" 
oil,  or  an  oil  "equally  good,"  which  was  called 
for  in  the  original  specifications,  has  been 
changed  to  an  oil,  the  straight  product  of  coal 
tar  with  a  minimum  gravity  of  1.1. 

Second  :  The  treatment  has  been  increased 
from  12  lbs.  to  the  cubic  foot  of  timber  to 
16  and  sometimes  20  lbs.  to  the  cubic  foot. 

Third :  The  size  of  the  blocks  have  been 
reduced  from  the  uniform  depth  of  4  ins.  so  as 
to  admit  the  use  of  a  block  3%  or  3  ins.  deep. 

Fourth :  The  use  of  pitch  as  a  filler,  uni- 
formly specified  in  the  earlier  pavements,  has 
been  abandoned  in  most  specifications  and 
dry  sand  or  cement  grout  specified. 

Fifth:  Some  minor  changes  in  the  timber 
requirements  were  made,  more  to  conform  to 
market  conditions  than  for  physical  reasons. 

It  is  not  the  purpose  of  the  writer  to  enter 
upon  any  extended  discussion  of  the  oil  spe- 
cifications in  this  article.  There  is  so  much 
difference  of  opinion  uoon  this  subject  that 
such  action  would  be  inadvisable. 

In  Chicago,  as  •in  other  cities  in  Illinois, 
street  pavements  are  laid  under  special  assess- 
ment and  one  of  the  iron  clad  requirements 
of  the  state  law  is  that  there  shall  be  no  tinge 
of  monopoly  in  any  pavement  laid.  "Kreo- 
done" oil  is  a  proprietary  oil  and  for  that 
reason  it  was  discontinued  in  the  specifications 
and  an  oil  with  approximately  the  same  chem- 
ical constituents  substituted.  This  was  an  oil 
of  a  gravity  of  1.08.  After  this  was  used  for 
a  year  or  two,  it  was  considered  advisable  to 
specify  a  heavier  oil  which,  in  addition  to  per- 
forming the  functions  of  a  fungicide,  would 
waterproof  the  blocks,  prevent  absorption  of 
water  and  consequent  expansion.  The  present 
specifications  call  for  the  following  oil : 

The  oil  shall  be  a  pure  coal  tar  product,  free 
from  any  adulteration.  It  must  not  contain  any 
petroleum  oil  or  any  product  obtained  from 
petroleum,  and  shall  contain  not  mqre  than  5 
per  cent  of  matter  insoluble  in  hot  benzol  and 
chloroform.  No  oil  obtained  wholly  or  in  part 
from  water  gas  tar  or  oil  tar  will  be  accepted. 

The  specific  gravity  of  the  oil  shall  be  not 
less  than  1.10  or  more  than  1.13  at  25°  C. 

The  oil  shall  be  subject  to  a  distilling  test  as 
follows: 

The  apparatus  for  distilling  the  creosote  must 
consist  of  a  stoppered  glass  retort  having  a 
capacity,  as  nearly  as  can  be  obtained,  of  8  oz. 
up  to  the  bend  of  the  neck,  when  the  bottom  of 
the  retort  and  the  mouth  of  the  off-take  are  in 
the  same  plane.  The  bulb  of  the  thermometer 
shall  be  placed  %  in.  above  the  liquid  in  the 
retort  at  the  beginning  of  the  distillation,  and 
this  position  must  be  maintained  throughout  the 
operation.  The  condensing  tube  shall  be  attached 
to  the  retort  by  a  tight  cork  joint.  The  distance 
between  the  thermometer  and  the  end  of  the 
condensing  tube  shall  be  22  ins.,  and  during  the 


process  of  the  distillation  the  tube  may  be 
luated  to  prevent  the  congealing  of  the  dis- 
tillates. The  bulb  of  the  retort  and  at  least  2 
ins.  of  the  neck  must  be  covered  with  a  shield 
of  heavy  asbestos  paper  during  the  entire  process 
of  distillation,  so  as  to  prevent  heat  radiation, 
and  between  the  bottom  of  the  retort  and  the 
flame  of  the  lamp  or  burner  two  sheets  of  wire 
gauze  each  20-mesh  fine  and  at  least  6  ins. 
square  must  be  placed.  The  flame  must  be 
protected  from  air  currents. 

The  distillation  shall  be  continuous  and  uni- 
form, the  heat  being  applied  gradually.  It  shall 
be  at  a  rate  approximating  one  drop  per  second, 
and  shall  take  from  30  to  40  minutes  after  the 
first  drop  to  distillate  passes  into  the  receiving 
vessel.  The  distillates  shall  be  collected  in 
weighed  bottles  and  all  percentages  determined 
by  weight  in  comparison  with  dry  oil.  When 
100  giams  of  oil  arc  placed  in  the  retort  and 
subjected  to  the  above  test,  the  amount  of  dis- 
tillate shall  not  exceed  the  following: 

Up  to  150°  C,  2  per  cent 
Up  to  210°  C,  lu  per  cent 
Up  to  235°  C,  20  per  cent 
l  p  to  315°  C,  40  per  cent 

As  stated  above,  there  has  been  much  dis- 
cussion of  this  oil  specification  and  some  en- 
gineers and  chemists  have  seen  fit  to  criticize 
it  severely.  It  has  been  blamed  for  causing 
the  exudation  of  oil  upon  the  surface  of  some 
of  the  pavements  where  this  trouble  has  oc- 
curred. It  has  been  held  responsible  for  poor 
penetration  where  complaints  of  this  kind  had 
occurred.  It  has  also  been  compelled  to  bear 
the  odium  of  being  a  monopoly,  it  being  as- 
serted that  only  one  producer  of  creosote  oils 
can  furnish  it. 

Without  attempting  to  justify  the  oil,  the 
writer  believes  that  the  charges  made  against 
it  as  outlined  above  are  unjustifiable.  His 
reasons  for  this  belief  are  as  follows : 

First :  Exudation  of  oil  upon  the  surface 
of  pavements  have  occurred  only  in  certain 
instances,  other  streets  causing  no  trouble  in 
this  connection.  If  the  character  of  the  oil 
was  responsible  for  the  trouble,  why  should 
it  appear  on  one  street  and  not  on  another? 
This  would  indicate  that  the  "bleeding,"  as  it 
is  called,  was  not  due  to  the  character  of  the 
oil,  but  to  some  exterior  cause  connected  with 
the  method  of  treatment,  or  something  of 
that  nature. 

Second  :  Complaints  of  poor  penetration  are 
not  frequent  and  as  a  rule  manufacturers  are 
able  to  secure  good  penetration  with  the 
specified  oil.  This  would  indicate  that  this 
charge  was  unfounded. 

Third :  At  a  hearing  before  the  Board  of 
Local  Improvements  in  the  City  of  Chicago, 
which  was  precided  over  by  John  Erickson, 
City  Engineer,  it  was  stated  that  there  were 
several  sources  of  supply  for  the  specified  oil 
and  that  some  of  the  block  manufacturers  had 
facilities  for  manufacturing  their  own  supply 
of  oil.  It  was  also  shown  that  a  plant  for 
manufacturing  this  oil  costs  about  $25,000  to 
install.  Rather  a  serious  blow  to  monopoly 
charges. 

Whether  the  present  oil  specifications  are 
advisable  will  probably  be  completely  threshed 
out  at  the  next  meeting  of  the  Organization 
for  Standardizing  Paving  Specifications  which 
will  be  held  in  New  Orleans,  La.,  Jan.  15  to  20, 
1912.  The  committee  in  charge  of  these  spec- 
ifications is  an  able  one,  being  composed  of 
the  following  gentlemen:  Andrew  Rinker, 
City  Engineer,  Minneapolis,  Minn.,  chairman ; 
James  C.  Travilla,  Street  Commissioner,  St. 
Louis.  Mo. ;  N.  S.  Sprague,  Superintendent 
Bureau  of  Construction,  Department  of  Public 
Works,  Pittsburgh,  Pa. ;  W.  Purvis  Taylor, 
head  of  Testing  Laboratory,  Department  of 
Public  Works,  Philadelphia",  Pa.;  Walter  M. 
Cross,  City  Chemist,  Kansas  City,  Mo. 

In  addition,  the  manufacturers  of  blocks 
have  a  committee  of  experts  at  work  investi- 
gating this  matter  and  it  is  likely  that  the 
report  which  will  be  adopted  by  New  Orleans 
convention  will  be  one  that  will  be  subject 
to  little  criticism. 

The  change  in  the  required  treatment  of 
blocks  was  made  early  in  the  history  of  creo- 
soted wood  block  paving  in  Chicago  and  all 
of  the  pavements  laid  subsequent  to  the  Taylor 
St.  pavement  have  a  16-lb.  treatment  except 


some  laid  this  year,  which  require  20  ibs.  Tne 
principal  object  of  increasing  the  treatment 
was  to  overcome  absorption  and  expansion. 
With  the  increase  in  the  gravity  of  the  oil,  it 
is  doubtful  if  there  are  any  additional  merits 
in  the  20-lb.  treatment  over  the  16-lb.  require- 
ment. It  is  a  question  whether  any  future 
specifications  in  Chicago  will  require  more 
than  16  lbs.  of  oil  to  the  cubic  foot  as  the 
pavements  so  treated  show  no  defects. 

One  of  the  wisest  changes  made  in  the 
specifications  appears  to  be  that  of  abandoning 
the  uniform  requirement  of  1  ins.  deep  and 
admitting  blocks  3%  ins.  deep  or  3  ins.  deep 
on  streets  of  lighter  traffic  and  on  alleys.  Each 
half  inch  decrease  in  depth  of  the  block  makes 
a  corresponding  decrease  in  price  of  about  20 
cts.  per  square  yard.  And  this  saving  is  made 
at  no  expense  to  the  merit  of  the  pavement. 

When  this  proposition  was  first  broached  to 
the  Board  of  Local  Improvements,  objections 
were  raised  as  follows : 

First:  The  blocks  being  shallower,  the  lat- 
eral holding  power  was  reduced  and  the  lia- 
bility lo  bulging  and  throwing  out  of  the  street 
under  expansion  increased. 

Second:  The  blocks  being  shallower,  the 
resiliency  was  decreased  to  such  a  degree  that 
the  blocks  would  wear  much  more  rapidly 
than  where  the  depth  was  4  in-. 

Third:  The  blocks  being  shallower,  they 
would  have  a  tendency  to  split  and  damage 
under  traffic. 

The  writer  met  these  objections  with  the  as- 
sertion that  the  theories  were  correct,  as 
theories,  but  that  line  of  safety  was  below  3 
ins.  deep  in  each  instance  and  no  trouble 
would  occur.  He  cited  numerous  instances  in 
other  cities  were  3-in.  and  3%-in.  blocks  were 
laid  to  prove  his  assertions.  The  result  was 
that  two  streets,  37,500  sq.  yds.  and  5,650  sq. 
yds.,  were  laid  with  3^-in.  blocks  and  two 
streets,  14,500  sq.  yds.  and  8,300  sq.  yds.,  with 
3-in.  blocks.  In  addition  several  alleys  were 
laid  under  similar  specifications. 

In  the  spirit  of  prophecy,  the  prediction  is 
here  made  that  the  standard  block  of  the  fu- 
ture will  be  3%  ins.  deep  instead  of  4  ins. 
deep  as  is  now  the  case.  Such  specifications 
will  make  every  bit  as  good  a  street  and  will 
save  money  both  in  the  cost  of  the  blocks 
and  the  work  of  excavation. 

The  abandoning  of  the  pitch  filler  was  the 
result  of  an  unfortunate  experience  in  Chi- 
cago. In  1909,  some  filler  was  used  with  a 
low  melting  point  which  caused  trouble  during 
the  hot  weather  in  the  summer  of  1910.  The 
pitch  was  blamed  for  it  and  all  pitch  was 
abandoned  as  a  result  and  sand  substituted. 
While  there  has  been  no  trouble  in  Chicago 
due  to  the  sand  filler,  few  who  are  well  in- 
formed will  admit  that  it  is  first-class  con- 
struction outside  of  the  heaviest  traffic  streets. 
It  is  more  than  likely  that  the  next  set  of 
specifications  written  by  the  city  of  Chicago 
will  require  a  pitch  filler. 

The  change  in  the  timber  specifications  are 
not  worthy  of  much  consideration  in  this 
article.  Tamarac  and  southern  black  gum 
have  been  admitted  to  Chicago  specifications 
since  the  first  blocks  were  laid  here,  but  no 
streets  have  been  paved  with  either  material 
except  a  single  block  of  gum  on  Congress  St., 
between  Michigan  and  Wabash.  The  Chicago 
Railways  Co.  has  used  10,000  yds.  of  tamarac 
on  right-of-way  work.  No  experience  has 
been  had  here  here  which  would  justify  the 
forming  of  an  opinion  on  the  merits  of  the 
various  woods.  Norway  pine  is  excluded  by 
Chicago  specifications. 

Taken  as  a  whole,  Chicago  creosoted  wood 
block  specifications  are  such  as  will  result  in 
a  first-class  pavement.  One  change  is  needed 
and  that  is  the  elimination  of  the  sand  cushion, 
especially  on  car  line  streets  where  there  is 
heavy  traffic.  The  sand  has  a  tendency  to 
"travel"  under  vibration,  this  resulting  in  low- 
spots  in  the  pavement  surface.  The  writer  has 
been  endeavoring  to  bring  about  the  substitu- 
tion of  a  cement  grout,  1 — 1  mix.  and  has  suc- 
ceeded in  the  brow  paving  along  the  car 
tracks.  An  experiment  made  with  this  form 
of  construction  in  1910,  now  one  year  old,  has 
proved  the  wisdom  of  the  practice. 
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The  Development  of  Street  Pavements 
and  Road  Construction  as  Shown 
by  Patents  Granted  by  the 
U.  S.  Government. 

II. 

COBBLESTONE  AND  STONE  BLOCK  PAVEMENT. 

Stone  has  been  employed  for  a  paving  ma- 
terial for  many  centuries.  The  roads  con- 
structed bv  the  Romans  over-  2,000  years  ago 
were  essentially  dressed  stone  pavements,  with 
foundations  of  concrete,  resting  on  sub  pave- 
ments. The  foundation  of  the  road  was  com- 
posed of  one  or  two  courses  of  large  Hat 
stone  laid  in  mortar,  which  had  first  been 
spread  on  the  ground.  A  concrete  made  ot 
broken  stone  mixed  with  quick  lime  and 
pounded  with  a  rammer  came  next,  and  on 
this  was  laid  the  third  course,  consisting  ot 
broken  brick,  tiles  and  pottery  mixed  with 
lime  In  this  course  the  wearing  surtace  ot 
large  blocks  of  stone  was  embedded  these 
stones  were  irregular  polygons,  usually  with 
five  six  or  seven  sides,  rough  on  their  under 
side's,  and  so  perfectly  fitted  together  that  the 
joints  were  scarcely  perceptible.  1ms  was 
the  earliest  form  of  stone  block  pavement. 

The  first  stone  pavements  in  this  country 
were  made  from  cobblestones.  Boston,  Mass., 
laid  pavement  of  this  type  as  early  as  lobo 
Cobblestone  pavement  continued  in  general 
use  for  many  years,  and  even  now  many  cities 
have  a  considerable  yardage  of  this  pavement. 
The  better  cobblestone  pavements  ot  the 
earlier  part  of  the  nineteenth  century  were 
constructed  of  egg  shaped  stone,  5  to  10  ins. 
deep  and  of  a  diameter  equal  to  half  their 
depth  Thev  were  set  with  their  greatest 
length  upright  and  their  broadest  end  upper- 
most Under  the  stones  was  a  bed  of  sand  or 
gravel  1  ft.  or  2  ft.  deep.  The  stones  were 
rammed  over  three  times  and  layer  of  hne 
gravel  was  spread  over  them  to  fill  the  in- 
terstices. The  following  is  taken  from  a  New 
York  city  specification  of  1850: 

The  paving  stones  must  be  heavy  and  hard, 
and  not  less  than  6  in.  in  depth  nor  more  than 
10  in.  in  any  direction.  Stones  of  similar  size 
are  to  be  placed  together.  They  are  to  be 
bedded  endwise  in  good  clean  gravel,  12  in.  in 
depth.  They  shall  all  be  set  perpendicularly  and 
closely  paved  on  their  ends,  and  not  be  set  on 
thin  sides  or  edges  in  any  cases  whatever. 

The  cost  of  such  a  pavement  for  a  new- 
street  in  New  York  in  1850  was  from  50  to  f5 
cts.  per  sq.  yd.  For  repairing  an  old  street 
the  cost  was  about  20  cts.  per  sq.  yd. 

One  of  the  great  faults  of  cobblestone  pave- 
ment was  the  difficulty  of  holding  the  stones 
together,  owing  to  their  irregular  size.  Many 
inventors  have  attempted  to  remedy  this,  as 
is  shown  by  some  of  the  patents  in  the  ac- 
companving  list.  Various  patents  have  also 
been  taken  out  in  attempts  to  make  pavements 
of  cobblestone  which  should  have  a  fairly  even 
wearing  surface. 

The  next  development  in  this  country  of 
stone  pavement  was  the  use  of  small  cubical 
blocks  of  stone.   This  pavement  was  known  as 
Belgian  block  pavement  and  was  first  used  in 
Brussels.    It  was  first  laid  in  New  York  in 
1852  and  quickly  became  popular  in  eastern 
cities.    Before  the  Belgian  block  pavement  had 
come  into  general  use,  however,  another  type 
of  stone  block  pavement  was  tried  in  New- 
York   city.     This   was   the   Russ  pavement, 
named  after  its  inventor,  Horace  P.  Russ.  a 
civil  engineer  of  New  York  city.  A  patent  for 
this  pavement  was  granted  on  March  14,  1848. 
In  1849  iOme  of  this  pavement  was  laid  on 
Broadwav  in  New  York.    It  was  constructed 
as  follow-:    The  street  was  first  graded  with 
a  crown  of  7  ins.    Granite  chips  were  then 
spread    and    rammed   down    flush    with  the 
earth.    A  concrete  foundation,  0  ins.  thick, 
was  then  formed  in  rectangular  sections.    I  Ins 
foundation  consisted  of  1  part  Koscndale  eein 
cnt,        parts  of  clean,  coarse  sand,  2%  parti 
broken  stone  and  2  parts  of  gravel     <  »n  it 
rested  rectangular  blocks  of  sicnitic  granite.  10 
inv  deep,  10  to  IH  ins,  long  and  5  to  12  ins. 
wide      lliev  were  laid  diagonally  at  angle*  of 
4fi"  with  the  line  of  the  street  and  so  as  to 
form   lo/enge   shaped   compartments.  Lewis 


holes  in  certain  blocks  and  iron  plates  under 
them  gave  easy  access  to  water  and  gas  pipes, 
permitting  excavations  4  ft.  long  and  3%  ft. 
wide.  The  contract  price  in  1849  was  $5.50 
per  sq.  yd.  A  plan  of  a  street  constructed  by 
the  Russ  patent  is  shown  in  Fig.  1.  In  Fig.  2 
is  shown  a  section  of  the  same  street.  One  of 
the  particular  advantages  claimed  for  the  pave- 
ments was  the  means  for  giving  access  to  gas 
pipes,  water  pipes,  etc.,  under  the  street.  'I  he 
following  description  of  the  construction  of 
the  Russ  pavement  is  taken  from  the  specifi- 
cations for  patent  No.  5.475: 

When  the  subsoil  is  graded  and  ready,  a 
quantity  of  granite  or  other  masons'  or  quarry 


Fig.  1—Plan  of  "Russ"  Pavement,  Showing 
Method  of  Construction. 

chips  each  from  4  to  6  or  8  ins.  in  diameter 
and  about  half  that  thickness,  is  to  be  laid 
with  the  flatted  side  upward,  and  rammed 
down  flush  with  the  grading,  so  as  to  form  an 
open  heading  or  partial  pavement  foundation 
for  the  next"  part  of  the  work.  The  positions 
of  the  sewers,  pipes,  and  branches  are  to  be 
defined  and  metal  or  wood  frames,  laid  out  in 
the  manner  shown  by  the  dotted  lines  m  the 
square  in  Fig.  1.  thicker  at  the  bottoms  than  at 
the  tops,  are  laid  down  on  this  foundation  to 
circumscribe  a  space  or  spaces  forming  a  panel 
or  panels  over  each  sewer  pipe  and  branch  be- 
neath. These  may  be  made  of  sound  wood, 
though  common  cast  iron  or  iron  stone  pot- 
tery burnt  earth,  or  any  other  fit  material 
may  be  used  for  the  frame  pieces  in  the  sec- 
tional form  and  placed  on  the  graded  subsoil 


into  the  panels   or  sections  formed  by  the 
frames  these  panels  that  may  hereafter  have 
to  be  lifted  out  for  access  to  the  parts  be- 
neath are  to  have  bars  of  iron  laid  into  them, 
forming  crosses,  with  holes  in  them,  through 
which  they  are  united  by  an  eyebolt,  with  a 
ring    in   'the    head    of    each    bolt ;    in  the 
larger  panels  two  or  more  of  these  sets  of 
bars,  bolts,  and  rings  may  be  used,  while  in 
the  smaller  panels  one  will  be  sufficient.  The 
bolts  emploved  for  these  purposes  may  be  of  a 
small  extra  length  that  will  find  place  in  the 
subsoil,  and  a  countersink  in  the  face  of  the 
concrete  will  receive  the  ring.    In  this  way,  on 
applving  power  to  raise  the  panel,  the  ring 
will  lift  clear  of  the  face  without  breakage  or 
injury  to  the  concrete.    After  the  concrete  is 
filled  in  and  consolidated,  it  may  be  lifted  out 
of  any  panel  or  section,  as  may  be  required,  by 
shear's  or  derricks  placed  above,  with  tackles 
hooked  into  the  rings  in  the  panel,  the  in- 
verted wedge  formed  portions  of  the  frames 
allowing  each  panel  of  cement  to  be  freely 
lifted  out  and  placed  on  one  side  while  access 
is  needed  to  the  part  beneath,  and  receiving 
the  panel  of  cement  in  replacement  again  when 
the  access  beneath  is  no  longer  needed.  When 
the  concrete  foundation  is  fully  consolidated,  a 
pavement  of  granite  or  syenite  stone  blocks, 
averaging  about  10  to  12  ins.  long,  4  to  5  ins. 
wide,  and  nearly  equal  depth  of  about  10  ins., 
is  to  be  carefully  laid  to  an  even  surface,  com- 
mencing so  as  to  form  the  ranges  of  stones 
into  lozenge  formed  divisions,  as  shown  in 
Fig.  1,  by  which  the  edges  are  presented  di- 
agonal^ to  the  wheel  tires  of  carriages  or  to 
any  other  passing  weight.    The  stone  over  the 
center  of  each  section  or  panel  is  to  have  two 
countersunk   holes    to    receive    an  inverted 
clevis,  bv  which  it  may  be  lifted  out,  so  as  to 
furnish  the  commencement  of  a  removal  to 
obtain  access  to  the  panel  beneath,  and  this 
stone  should  be  only  set  in  clean  sand,  and  all 
the  rest  of  the  stones  are  to  be  covered  with 
sand,  that  must  be  well  washed  into  the  in- 
terstices between  the  stones,  and  then  consoli- 
dated bv  a  portion  of  loose  grouting— that  is. 
hydraulic  cement  in  a  sufficient  quantity  of 
water  to  run  freely  into  the  sand  and  harden 
between  the  stones. 

As  previouslv  noted.  Russ  pavement  was  laid 
on  Broadway,  New  York  city,  in  1849.  This 
was  probablv  the  first  practical  experiment  in 
this  country" with  stone  block  pavement.  11ns 
pavement  was  taken  up  in  18(58  and  replaced 
by  a  tvpe  of  Belgian  block  pavement,  a  patent 
(No.  58,401)  for  which  had  been  granted  ml 
18G6  to  Charles  Guidet  of  New  York. 

A  plan  of  a  street  laid  with  Guidet  blocks  isj 
shown  in  Fig.  3.  In  the  specifications  for  the 
Guidet  patent  it  is  stated  that  the  stone  blocks 
may  be  of  trap  rock,  granite,  or  of  any  smite 
equal  in  hardness,  and  of  uniform  quality. 
The  blocks  are  of  a  rhomboidal  form  on  their 
upocr  surface,  the  two  long  sides  being  straight 
and  parallel,  and  the  short  sides  being  also 
parallel  and  somewhat  inclined  from  a  right 
angle  thereto,  the  inclination  being  about  IVi 
in   to  2  ins.  in  a  breadth  of  block  of  4  to  I 


pj0.  2  Cross  Section  of  "Russ"  Pavement. 


;,,„!  partial  pavement.  Similar  strips  or 
frame,  Bhould  be  laid,  dividing  the  prepara- 
tory pavement  lengthwise  into  strips  or  long 
bats  i  hese  bats  and  the  frames  above  men- 
tioned are  to  he  tilled  with  concrete,  a  mixture 
,,t  masons'  chips,  broken  stone,  hydraulic  cem- 
ent, dean  sand  (not  -alt  beach  sandji  ami 
fn  li  water,  in  such  proportions  a-  the  quality 
,,i  tin-  cement  will  require  t"  form  a  sound 

foundation,  above  the  -ul. soil,  that  will  in  a 

short  time  become  an  artificial  dan  or  slab  ot 
rocl  about  8  i"  I"  ins.  thick  to  hear  the  pave- 
ment above;  hut  before  th<-  mixture  is  placed 


ins  I  he  blocks  -hould  be  from  8  to  10  itlS. 
long,  and  thev  should  have  a  depth  of  from  B 
to  9  ins.  The  lower  end  of  the  blocks  should 
he  shorter  than  the  upper  ends  to  insure  good 
joints,  the  difference  not  hemg  more  than  - 
ins    and  no  block  should  he  less  than  <  ins.  Oil 

,ts  base  m  length  or  : t 1  ms.  in  width,  l  ave- 
ments under  the  Guidet  patent  were  laid  in 
Brooklyn  about  I8li9.  I  he  cost  of  the  pave- 
ment laid  by  the  patentee  was  about  $<  per  sq. 
yd.  The  city  of  Brooklyn  aKo  paved  several 
"streets  without  paving  any  royalty.  Suit  was 
brought   bv   the   patentee,  but   he   was  liliallj 
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beaten  in  the  U.  S.  court  and  the  case  dis- 
missed. The  Guidet  pavement  was  the  first 
attemptin  this  country, onany  large  scale,  to 
lay  pavements  of  oblong  blocks. 

In  1869  Mr.  Guidet  was  granted  a  patent 
(No.  85,814)  for  a  pavement  composed  of 
stone  blocks  cut  in  the  form  of  parallelopipeds. 
This  patent  was  reissued  to  Mr.  Guidet  in 
1870.  The  claim  in  the  reissue  is  for  "a  pave- 
ment composed  of  stone  blocks  made  in  the 
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Fig.    3 — Section      and     Plan     of  "Guidet" 
Pavement. 

form  of  parallelopipeds,  having  their  narrow 
edges  or  ends  cut  smooth,  and  their  broad 
sides  purposely  cut  rugged  or  uneven,  when 
the  blocks  are  arranged  with  their  rugged  sur- 
faces transversely  to  the  street." 

The  earlier  Belgian  block  and  stone  block 
pavements  were  laid  either  upon  sand  or 
gravel  or  upon  a  concrete  of  hydraulic  cem- 
ent and  broken  stone.  In  most  cases  the  filler 
between  the  joint  was  of  sand.  In  the  Russ 
pavement,  it  may  be  noted,  the  joints  were 
filled  with  cement  grout.  As  will  be  seen  in 
the  following  list  many  patents  have  been 
taken  out  for  pavement  foundations  are  for 
fillers  for  the  joints.  The  earliest  patent  for  a 
stone  block  pavement  with  a  foundation  other 
than  those  noted  above  was  granted  in  1869 
(No.  93,280)    to  Henry  L.  Cranford.  This 


Fig.  4 — Section   of   Pavement   by  Cranford 
Patent. 


patent  also  covered  a  filler  of  plaster  compo- 
sition. The  patent  was  reissued  in  1870.  The 
method  of  constructing  this  pavement  as  given 
in  the  latter  patent  was  as  follows:  After 
the  roadway  had  been  graded  to  the  proper 
level  and  camber,  it  was  rolled  and  a  composi- 
tion of  gravel  or  broken  stone,  or  cinder  and 
ashes,  or  sand,  in  about  the  proportion  of  two- 
thirds  of  the  former  and  one-third  of  the 
latter,  rendered  adhesive  or  plastic  by  suffi- 
cient tar  or  bituminous  material,  •  was"  spread 
upon  it.  Upon  the  layer  the  stone  blocks  were 
set.  These  blocks  were  preferably  slightly 
pyramidal,  with  the  largest  ends  downward, 
and  measured  6  ins.  at  the  base  and  0  ins.  by 
0V2  ins.  at  the  top.    The  space  between  the 


Fig.   5— Section   of    Pavement   by  Hubbell 
Patent. 


stones  was  filled  with  the  plastic  composition 
and  the  pavement  rammed  or  rolled. 

Fig.  4  shows  a  vertical  section  of  the  pave- 
ment constructed  according  to  the  Cranford 
patent. 

In  1871  a  patent  (No.  115.475)  was  granted 
for  a  method  of  building  up  a  concrete  and 
stone  pavement  by  the  application  of  a  solu- 
tion of  lime  with  dry  coal  ashes  or  gravel  and 
Rosendale  or  hydraulic  cement.  A  cross  sec- 
gravel  about  8  ins.  deep  is  made,  and  cob- 
blestone set  in  it  ready  to  receive  the  lime  is 
shown  in  Fig.  5.  The  inventor  proposed  to 
construct  his  pavement  as  follows :  A  bed  of 
gravel  about  8  ins.  deep  was  made,  and  cob- 


blestones or  broken  stone  set  in  this  bed  to 
about  one-half  their  depth.  A  strong  solution 
of  lime  slaked  in  water  is  then  poured  onto 
the  stone  by  means  of  watering  pots.  About  1 
bu.  of  lime  slaked  in  44  gals,  of  water  is 
used  for  6  sq.  yds.  of  gravel  bed.  Before  the 
lime  solution  set  in  the  gravel  bed  the  cobbles 


Fig.  6 — Section  of  "Van  Tagen"  Pavement. 

or  stones  are  driven  down  well  into  it.  A 
thin  layer  of  1%  in.  broken  stone  is  then 
spread  and  covered  by  dry  sifted  stone-coal 
ashes  mixed  with  Rosendale  or  hydraulic  cem- 
ent. A  solution  of  slaked  lime  and  water  is 
applied  next,  after  which  a  layer  of  broken 
stone  is  applied  and  rolled.  The  dry  mix- 
ture of  coal  ashes,  and  cement  is  then  sifted 
over  the  bed  of  stone,  and  watered  again  with 
the  solution  of  lime,  and  the  whole  rolled 
down  to  a  smooth  surface. 

Fig.  6  shows  a  sectional  view  of  a  pavement 


Fig.  7 — Road  with  Stone  Trackway  (Keach 
Patent.) 

constructed  according  to  a  patent  (  No. 
124,022)  granted  in  1872  to  Charles  G.  Van 
Tagen.  This  pavement  consisted  mainly  of  a 
hardened  and  perfectly  dry  substructure  of 
gravel,  broken  stone,  or  other  suitable  mate- 
rial ;  of  cobble  or  other  stones  laid  upon  this 
substructure,  wedged  up  or  packed,  so  that  all 


might  be  submitted  to  an  equal  pressure  by 
rolling  or  ramming,  without  danger  of  sink- 
ing one  below  the  other ;  and  finally  of  a  suit- 
able concrete  of  which  coal  tar  forms  a  princi- 
pal ingredient,  to  be  poured  while  hot  into  the 
crevices  between  the  stones,  but  not  to  cover 
the  latter.  If  gravel  was  to  be  used  for  the 
substructure  it  was  to  be  first  heated  so  as  to 
dispel  a  portion  of  the  moisture.  The  con- 
crete was  preferably  made  of  a  mixture  of 
asphaltum,  pitch,  and  coal  tar,  with  sulpha  rets 
or  sulphur. 

In  Fig.  7  is  shown  a  plan  view  of  a  road  bed 
constructed  according  to  a  patent  granted  in 
1870  to  Clovis  E.  Keach.  The  road  is  divided 
lengthwise  into  a  series  of  sections,  which  are 
separated  from  each  other  by  transverse  rows 
of  comparatively  large  stones,  while  the  spaces 
between  the  rows  are  filled  with  smaller  brok- 
en stone  or  stones  and  gravel.  The  rows  of 
stone  are  preferably  placed  equidistant  along 
the  road  bed  and  serve  as  supporting  walls, 
which  inclose  the  gravel  between  them  and 
prevent  it  from  shifting.  Rows  of  stones  are 
placed  on  both  sides  of  the  road  bed  and 
serve  as  walls  in  conjunction.  Adjoining  the 
rows  of  stone  and  running  lengthwise  of  the 
road  are  shallow  drains,  which  serve  to  catch 
the  sand  or  other  fine  material  which  may  be 
washed  from  the  higher  portion  of  the  road 
bed  while  the  water  which  accompanies  it  will 
flow  into  the  parallel  deeper  drain,  which 
latter  is  preferably  filled  with  cobblestones. 

In  1903  a  patent  (No.  727,512)  was  granted 
to  Frederick  J.  Warren  for  an  invention  for 


Fig.  8 — Sketch   Showing    Method  of  Using 
Wood  Key. 

the  renewal  of  old  street  pavement.  The  in- 
vention consists  in  breaking  up  the  worn  out 
brick  or  stone  block  pavement  into  fragments 
by  means  of  a  heavy  spiked  roller  and  causing 
it  to  be  sufficiently  split  and  broken  up  to 
leave  a  rough,  cellular,  but  otherwise  firm 
foundation  to  which  a  wearing  section  of  bi- 
tuminous macadam  may  be  applied  and  to 
which  it  will  readily  unite. 

Another  invention,  having  for  its  principal 
object  the  retaining  in  use  of  worn  paving 
blocks,  was  patented  in  1909.  The  primary 
aim  of  the  invention  is  to  provide  a  key  to  be 
fitted  between  "humped''  blocks  so  as  to  cause 
the  traffic  to  exert  its  greatest  force  upon,  the 
"humped"  portions,  thus  causing  the  hump  to 
be  worn  smooth.  In  Fig.  8  is  shown  a  per- 
spective view  of  a  portion  of  a  roadway  with 
the  wedging  keys  in  position  between  the 
blocks.  The  wedging  keys  are  of  wood  and 
are  provided  wiih  a  widened  and  flattened 
head,  the  edges  of  which  overhang  and  are 
rounded  on  their  under  side  so  as  to  have  an 
interlocking  and  nesting  engagement  with  the 
rounded  edges  of  the  paving  blocks,  so  that 
the  top  surface  of  the  heads  will  prevent  the 
traffic  from  coming  in  contact  with  the  round- 
ed edges  and  cause  the  same  to  be  directly  on 
the  "humped"  contral  portion.  The  body  of 
the  keys  is  of  a  tapering  formation  which 
merges  into  a  rounded  under  side  of  the  head 
on  an  easy  curve.  This  invention  has  been 
recently  tried  in  Baltimore  and  in  several 
other  cities.  Edward  Alcott,  New  York.  N. 
Y.,  is  the  inventor. 

The  following  is  a  list  of  patents  for  cob- 
blestone and  stone  block  pavement  granted  by 
the  U.  S.  Government  up  to  June  I,  1911* 
Copies  of  these  patents  can  be  obtained  from 
the  U.  S.  Patent  Office.  Washington,  D.  C.  for 
5  cts.  each  : 

No.    5475.     Stone   Pavement:    H.    P.    Russ,  in- 
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venter;   patented   March  14,   1848;  reissued 

March  28,  1854,  No.  2G1. 
This  pavement  is  described  above. 
No.  42.21S.     Improvement  in  Street  Pavements; 

Le\vi3  F.  Noe,  New  York,  N.  Y.,  inventor; 

patented  April  5,  1864. 
This  invention  consists  in  the  application  of 
nails  or  spikes  to  a  Russ  or  block  pavement  for 
the  purpose  of  giving  greater  security  of  foot- 
ing to  horses.  The  nails  or  spikes  are  inserted 
at  the  corners  of  two  or  more  intersecting 
blocks  and  also  into  seams  between  the  stones. 
No.      58,407.       Improved     Belgian  Pavement; 

Charles  Guidet,  New  York,  N.  Y.,  inventor; 

patented  Oct.  2,  1866. 
A  description  of  this  pavement  is  given  else- 
where in  this  article. 

No.  82,102.  Improved  Pavement;  Richard  Foley, 
New  York,  N.  Y.,  inventor;  patented  Sept. 
15,  186S. 

This  pavement  is  composed  of  large  blocks 
of  wood  or  stone  alternating  with  thin  strips  of 
flag  or  other  stone,  which  are  attached  to  the 
large  blocks  by  pitch  or  other  suitable  cement. 
The  top  edges  of  the  strips  are  flush  with  the 
surface  of  the  large  blocks,  in  such  a  manner 
that  a  smooth  and  level  pavement  is  obtained. 
The  pavement  is  placed  on  a  foundation  formed 
of  a  series  of  metal  boxes  of  any  desired  dimen- 
sions, filled  with  concrete  composed  of  gravel 
and  lime,  or  other  cement,  and  lapped  over 
each  other,  or  otherwise  fitted  together. 
No.  85,814.     Charles  Guidet,  New  York,  N.  Y., 

inventor;    patented   Jan.    12,    1869;  reissued 

Jan.  12,  1869,  No.  4,106. 
This  pavement  is  described  above. 
No.  93,280.    Improvement  in  Composition  Pave- 
ments: Henry  L.  Cranford,  Brooklyn,  N.  Y., 

inventor:    patented   Aug.    3,    1869;  reissued 

July  5,  1870,  No.  4,059. 
A  description  of  this  invention  is  given  above. 
No.  103,361.    Improvement  in  Street  Pavement; 

James  C.  Blake.  Elizabeth,  N.  J.,  inventor; 

patented  April  26,  1870. 
This  is  a  composite  pavement  formed  of  longi- 
tudinal sections  of  Belgian  or  other  stone  pave- 
ment, arranged  with  respect  to  the  gas,  water 
and  sewer  pipes,  with  intervening  sections  of 
wood  or  composition  pavement,  such  sections 
being  each  of  a  suitable  width  for  driving  upon. 
No.  102,629.    Improvement  in  Stone  Pavement; 

Charles  G.   Waterbury,   New  York,  N.  Y., 

inventor;  patented  May  3,  1870. 
The  invention  calls  for  a  pavement  composed 
of  stone  blocks  laid  upon  a  board  foundation, 
with  a  bedding  of  sand  or  cement  between  the 
stone  and  the  board  foundation,  and  having  the 
interstices  between  the  stone  blocks  filled  with 
gravel  and  tar  or  other  suitable  cement. 
No.    115,475.     Improvement   in   Pavements;  W. 

W.    Hubbell,    Philadelphia,    Pa.,  inventor; 

patented  May  30,  1871. 
This  invention  is  described  above. 
No.  124,022.  Improvement  in  Pavements.  Charles 

G.  Von  Tagen,  Philadelphia,  Pa.,  inventor; 

patented  Feb.  27,  1S72. 
A  description  of  this  pavement  is  given  else- 
where in  this  article. 

No.  131,931.  Improvement  In  Stone  Pavements. 
Jacob  Bolliger.  San  Francisco,  Cal.,  inven- 
tor; patented  Oct.  8,  1872. 
This  invention  provides  for  the  use  of  cobble- 
stones, the  preferable  size  being  6  in.  long  by 
4  in.  wide.  From  one-fourth  to  one-fifth  (more 
or  less)  of  the  stone  is  clipped  off  by  means  of 
a  suitable  hammer,  leaving  a  flattened  surface 
upon  the  stone.  The  stones  are  then  laid  with 
the  flattened  surfaces  upward,  and  in  such  a 
manner  as  to  break  joints  with  each  successive 
layer  of  stones.  These  stones  usually  come  in 
contact  with  each  other  at  about  their  centers, 
leaving  interstices  between  them  both  above 
and  below  such  points  of  contact.  As  such 
stones  are  embedded  in  loose  sand  or  gravel, 
when  the  same  are  driven  down  by  the  pounder 
or  hammer  the  sand  or  gravel  fills  the  under 
spaces  between  the  stones,  and  sand  or  gravel 
or  other  suitable  material  is  then  spread  upon 
their  upper  surfaces,  filling  the  upper  spaces 
between  the  stones. 

No.    132,561.     Improvement   in   Cementing  and 
Waterproofing    Block    Pavements;     B.  F. 
Camp,  New  York,  N.  Y.,  inventor;  patented 
Oct.  29,  1872;  antedates  Oct.  25,  1872. 
The  claims  for  this  patent  are:    1.    A  water- 
proof street  pavement  composed  of  blocks  of 
stone  purposely  cut  rough  or  split  in  the  form 
of  parallelopipeds  and  set  on  a  bed  of  sand,  the 
Interstices  between  said   blocks  being  filled  out 
with  a  waterproof  compound  of  which  asphal- 
tum Is  the  base.    2.  In  combination  with  pave- 
ment  blocks  of  stone  cut  purposely  rough  or 
spilt  on  their  two  flat  sides  and  cut  smooth  on 
their  ends,  a  bed  of  sand  arid  a  filling  of  a 
waterproof  compound  having  asphaltum  for  Its 
bane. 

No    1 7 1 7 .     Improvement  In  Stone  Pavements; 
Adolphe    M.-.kert,    Outtonberg,    N.    J.,  In- 
ventor,  patented   March  11,  1S73. 
Thla   pavement  consiHts  of   blocks  of  stone 
made    from    cold, lest  ones    by    trimming   off  the 
nld<H  arid  upper  surfaces,  while  the  under  sur- 
face* mi   |.  ft  tr,  remain  In  lliclr  natural  convex 
shape,  in  combination  with  a  sub-bed  of  aand, 
Into    whlcl,    these    paving   stones   ate  rammed, 
with  their  convex  sides  down,  '.n  such  a  manner 
that,   by   the  convex   lower  surface  of  the;  stone 
blocks,  the  sand  Is  caused  to  wedge  Itself  firmly 
In   between  the  adjoining  blocks. 
No.   II.,,-,      [nil"  ovemenl   In  Stone  Pavements; 
Thomas  I'   i  iweiiM,  I  'II I  shut  g,  Pa.,  Inventor; 
applnalloi,  hied  Sept.  :i,   is;:!;  patented  tu  t. 
It,  1873. 

This  pavement  Is  constructed  In  the  following 
mil nn •  i       Mini     an  c<c,, 'allnri  of  suitable  depth 

lii   made,    which    Is   filled    In    with   a    layer  of 


broken  stone  of  any  desired  depth,  and  upon 
this  is  placed  a  layer  of  fine  sand.  Set  in  and 
upon  the  sand  is  the  stone  pavement  similar  to 
a  dry  wall  of  ordinary  construction,  the  stones 
of  which  are  held  together  by  a  lime  cement  of 
ordinary  composition.  The  stones  which  com- 
pose the  upper  layer  are  such  as  are  ordinarily 
used  in  the  construction  of  dry  walls. 
No.  143,  965.  Improvement  in  Pavements;  S.  J. 
Davenport  and  J.  Ward,  Albany,  N.  Y.,  in- 
ventors; application  filed  Nov.  23,  1872;  pat- 
ented Oct.  23,  1873. 
This  invention  consists  in  the  combination  of 
a  coarse  concrete '  bed,  formed  of  coal  tar  and 
coarse  gravel  with  a  hard  rammed  or  pressed 
earth  bed,  stones  and  interstices  of  coarse  con- 
crete, in  such  a  manner  that  the  concrete  bed 
will  serve  as  an  elastic  cushion  between  the 
stones  and  the  earth,  and  the  concrete  inter- 
stices will  unite  with  the  concrete  bed  and  with 
the  stones.  It  further  consists  in  the  combina- 
tion of  a  thin  layer  of  fine  concrete,  made  of 
distilled  coal  tar  and  fine  gravel  with  stones 
embedded  in  an  elastic  bed  of  coarse  concrete, 
and  their  interstices  filled  with  concrete,  in 
such  a  manner  that  the  top  surface  of  the  pave- 
ment will  be  made  comparatively  smooth  and 
even,  while  the  stones  will  be  just  covered  and 
rendered  capable  of  taking  the  wear  of  travel, 
leaving  the  surface  concrete  to  shed  the  water 
and  render  the  foothold  of  the  animals  firm  and 
not  liable  to  slip,  while  the  whole  mass  will 
become  as  one  body. 

No.  148,357.    Improvement  in  Stone  Pavements; 
Andreas   Bichenberg,    Columbus,   O.,  inven- 
tor; application  filed  Oct.  11,  1873;  patented 
March  10,  1874. 
This   invention   consists   in   a  stone  roadbed 
formed  by  a  vertical  layer  of  stone  blocks  rest- 
ing on  a  horizontal  layer  of  flat  stones. 
No.  153,374.  Improvement  in  Pavements.  Charles 
Pennington,  St.  James  Terrace.  England,  in- 
ventor; application  filed  May  29,  1874;  pat- 
ented July  21,  1874. 
This  invention  consists  of  a  pavement  con- 
structed in  the  following  manner.     The  subsoil 
is  excavated  to  a  depth  of  about  8  ins.  and 
on  this  is  placed  a  3  in.  or  4  in.  layer  of  con- 
crete.   Embedded  in  this  concrete  and  extend- 
ing across  the  road  from  side  to  side  are  16 
in.  thick  by  9  in.  wide  boards  or  bearers  spaced 
3  ft.  apart.   A  flooring  is  laid  over  these  bearers 
and  on  this  flooring  is  placed  a  layer  of  tan 
bark  and   coal  tar  or  jute.     Upon  this  layer 
rests  small  cubes  of  granite,  8  in.  x  3  in.  pref- 
erably in  size,   the  joints  being  grouted  with 
hot  tar  and  pitch. 

No.  153,187.  Improvement  in  Paving  Blocks; 
Philip  Zadig,  San  Francisco,  Cal.,  inventor; 
application  filed  Feb.  10,  1S74;  patented  July 
21,  1874. 

The  block  is  composed  of  cobblestones  em- 
bedded in  asphaltum  on  a  concrete  of  asphalt 
and  gravel.  The  base  of  the  block  is  composed 
of  brick  held  in  place  by  an  asphaltum  or  con- 
crete. The  blocks  are  constructed  in  a  specially 
designed  box. 

No.  154,999.    Improvement  in  Cobblestone  Pave- 
ment.    Philip   Zadig.    San   Francisco,  Cal., 
inventor;  application  filed  Aug.  22.  1874;  pat- 
ented Sept.  15,  1874. 
The  method  of  constructing  the  block  is  some- 
what  similar  to  that  covered  by  Patent  No. 
153,187,  described  above. 

No.  160,174.  Improvement  in  Pavements.  Lewis 
S.  Filbert,  Philadelphia,  Pa.,  and  L.  M.  Hoff- 
man, Washington.  D.  C,  inventors;  appli- 
cation filed  Feb.  6,  1875;  patented  Feb.  23, 
1875. 

This  invention  consists  of  forming  a  pave- 
ment by  combining  Belgian  blocks,   laid  on  a 
broken  stone,  gravel,  sand  or  vulcanite  founda- 
tion, either  laid  direct  across  the  street  or  diag- 
onally.   The  blocks  were  laid  in  such  a  manner 
as  to  form  suitable  spaces  between  them,  and 
these  spaces  were  filled  with  a  composition  of 
coal  tar  with  sulphur  of  sulphuric  acid. 
No.  163, 16S.    Improvement  in  Pavements;  Louis 
Dutertre,  San  Francisco,  Cal.,  inventor;  ap- 
plication filed  Feb.  15,  1875;  patented  May 
11,  1875. 

This  pavement  is  made  up  of  cobblestones, 
having  the  smaller  top  ends  clipped  off,  and 
the  broad  bottoms  either  left  in  their  natural 
slate  or  a'so  clipped,  and  embedded  in  a  layer 
of  gravel,  which  rests  on  a  thick  foundation  of 
cither  broken  rock  or  concrete,  while  a  prepara- 
tion of  asphaltum  is  poured  in  between  the  in- 
tervals left  during  the  adjustment  of  these 
cobbles. 

No.  170,874,  Improvement  in  Stone  Pavement; 
John  McBean,  Chicago,  111.,  inventor;  appli- 
cation filed  Aug.  16,  1875;  patented  Dec.  7, 
1870. 

In  the  construct  ion  of  this  pavement  about  4 
In.  of  fine  gravel  or  sand  Is  placed  on  the  sub- 
bed. On  this  sand  cushion  Is  placed  stone 
blocks  of  any  size,  preferably  3  to  4  ins.  thick, 
by  6  lo  12  Ins.  long  and  6  to  8  Ins.  In  depth, 
dressed  mi  as  to  form  good  end  joints  and  an 
even  surface.  The  blocks  arc  set  on  their 
edges  In  regular  courses  across  the  street,  so 
as  lo  break  Joints,  leaving  a  space  of  about  1  in. 
between  the  rows.  This  space  Is  tilled  with 
clean  i"  h h lc  gravel,  after  which  not  less  than 
2  gals,  to  the  si|uare  yard  of  a  composition  of 
about  ;:  gals,  of  tar  to  1  gal.  ol  pilch  Is  poured 
while  hoi  Into  the  In  t  erst  Ices.  After  lamming 
the  sin  lace  Is  cov  ered  with  gravel  to  a  depth 
ol  about    I  In. 

No.   171,495.     Improvement   In  Stone  I'a vemeii I s ; 
Andrew    It     liean    and    Henry    II.  Illgdon, 
Louisville,    Ky.|    Inventors,   application  filed 
.lull.  29,  1870;  patented  March  7.  1S70. 
This   Invention  consists  of  a   pavement  com 

posed   of  blocks  of  stone   between   which   Is  ap 


plied  a  compound  consisting  of  candle-gum, 
sand,  gravel  and  finely  crushed  stone  or  other 

material. 

No.  177,859.    Improvement  in  Stone  Pavements; 
Arthur   Maginnis,    Forks    Station,    Pa.,  in- 
ventor; application  filed  Dec.  4,  1875;  pat- 
ented May  23,  1S76. 
This  pavement  consists  of  a  series  of  arches, 
composed  of  hewn  blocks  and  keystones,  com- 
bined  with   each   other  and  with  longitudinal 
abutment  block,  recessed  at  the  corners,  so  as 
to  afford  a  vertical  support  for  the  end  blocks 
of  the  arch.     The  foundation   is  of  earth  or 
gravel. 

No.  184,101.  Improvement  in  Stone  Pavements; 
John  Murphy,  Columbus,  O.,  inventor;  appli- 
cation filed  Sept.  2,  1876;  patented  Nov.  7, 
1876. 

The  invention  consists  in  laying  stone  blocks, 
with  interstices,  which  are  filled  with  a  compo- 
sition described  by  the  inventor  as  follows:  "I 
take  SO  lbs.  of  pitch  and  boil  it  and  add  20  lbs. 
of  coal  tar,  40  lbs.  of  finely  pulverized  iron  slag 
and  10  lbs.  each  of  lime  and  sand." 
No.  188,357.    Improvement  in  Stone  Pavements; 

Samuel    E.    Gross,    Chicago,    III.,  inventor; 

application    filed    Feb.    28,    1877;  patented 

March  13,  1877. 
This  consists  of  a  pavement  with  channelled 
stone  slabs  or  blocks  for  a  foundation  with  a 
wearing  surface  of  stone,  wood,  brick  or  com- 
posite blocks. 

No.  189,337.    Improvement  in  Stone  Pavements; 
Benjamin   F.    Camp,   Philadelphia,   Pa.,  in- 
ventor; application  filed  March  11,  1876;  pat- 
ented April  10,  1877. 
This  invention  consists  of  a  stone  pavement 

composed  of  rectangular  blocks  laid  obliquely 

across  the  roadbed,  combined  with  an  asphalt 

filling  between  the  stones. 

No.  211,941.  Improvement  in  Pavements;  James 
B.  Speed,  Louisville,  Ky.,  inventor;  appli- 
cation filed  Nov.  23,  1878;  patented  Feb.  4, 
1879. 

■rials  invention  has  for  its  object  the  construc- 
lion  of  a  pavement  having  a  surface  formed  of 
boulders,  the  foundation  of  which  is  made  of 
stone  or  gravel,  mixed  with  sufficient  hydraulic 
cement  to  form  a  solid  and  impermeable  bed  of 
hydraulic  concrete,  on  which  is  laid  a  stratum  of 
purer  hydraulic  cement,  into  the  upper  surface 
of  which  the  cobblestones  are  embedded  to  about 
half  their  diameter  while  the  concrete  is  plastic. 
No.  211,942.  Improvement  in  Pavements;  James 
B.  Speed,  Louisville,  Ky.,  inventor;  applica- 
tion filed  Nov.  29.  1878;  patented  Feb.  4,  1879. 

This  invention  is  similar  to  the  one  described 
above,  the  only  difference  being  that  a  %-in. 
layer  of  coal  tar  and  sand  is  placed  above  the 
concrete  foundation. 

No.  221.585.  Improvement  in  Stone  Pavements; 
John  Liich,  Flatbush,  N.  Y.,  inventor;  appli- 
cation filed  Sept.  24,  1879;  patented  Nov.  11, 
1879. 

The  invention  consists  in  combining  a  founda- 
tion of  wooden  boards  with  a  surface  of  stone 
blocks,  each  having  a  non-resonant  bottom 
dressing  of  tar,  asphalt  or  the  like;  also  in 
combining  with  the  foregoing  waterproof  joints 
between  the  blocks,  made  with  a  tarry  sub- 
stance. 

No.    222,025.     Improvement    in    Pavements  for 
Streets;  Emile  Devilliers,  Paris,  France,  in- 
ventor; application  filed  Sept.  13,  1879;  pat- 
ented Nov.  25,  1879. 
This  invention  consists  of  the  use  of  stone 
blocks  supported  upon  metallic  bars,  the  whole 
resting  on  crossties  of  wood  or  metal. 
No.  238,706.     Pavement;  John  Murphy,  Colum- 
bus, O.,  inventor;  application  filed  Jan.  26, 
1881;  patented  March  5,  1881. 
This  pavement  consists  of  a  surface  layer  of 
rectangular  stone  blocks  resting  on  a  layer  of 
pulverized  slag  and  lime,  which  in  turn  rests  on 
a  layer  of  broken  stone  and  grout.    The  inter- 
stices between  the  blocks  are  filled  with  grout 
made  of  the  following  ingredients  in  or  about 
the  proportions  stated:    Lime,  ground  or  slaked 
(blue  lias  preferred),  20  per  cent;  sand,  clean 
and  pure,  30  per  cent;  iron  slag  or  furnace  cin- 
ders, 25  per  cent;  Portland  cement,  10  per  cent; 
silica  or  oxide  of  iron,  10  per  cent;  cast  iron 
filings,  sulphur,  etc.,  5  per  cent. 
No.   251,269.     Slab  or   Block   for   Pavements  or 
Floors;  Calvin  Brown,  Vallejo,  Cal.,  inven- 
tor; application  lllcd  Jan.  23.  1882;  patented 
Feb.  28,  1SS2. 
The  invention  consists  of  a  paving  block  hav- 
ing its  outer  edge  of  a  continuous  thickness  and 
the  lower  surface  hollowed  out. 
No.  258,460.    Cobblestone  and  Gravel  Pavement; 
John  Murphy,  Columbus,  O.,  inventor;  appli- 
cation filed  Feb.  11,  JSS=:  patented  Mav  23, 
1882. 

This  pavement  consists  of  cobblestones  laid, 
with  their  small  ends  up,  on  a  bod  consisting  of 
4  in.  of  gravel  and  2  in.  of  sand  and  pulverized 
slag.  The  inlet  slices  between  the  stones  are 
filled  to  a  depth  of  about  2  in.  with  a  grout 
composed  of  the  following  ingredients;  Pulver- 
ized slag,  per  cent;  clean  river  sand,  30  per 
cent:  rich  lime.  20  per  cent;  silica,  6  per  cent; 
I'm  Hand    cement.    6    per    cent;    ore    dust,    S  per 

cent. 

No.    27  I. mil!.      I'av  lng    Material   for  Street  Pave- 
ments; Kdmond  C.  Hover,  Cincinnati,  <>..  In- 
ventor; application   lllcd   Aug.   II,   ISS2;  pat- 
rntrd  March   13,  I8S3. 
The   invention  consists  of  a   paving  block  foi 
slice!   pavements,  consisting  of  a  body  or  buck 
lug  of  broken  slnnr,  gravel  or  screenings,  faced 
with  bOUlderi  for  II  wearing  surface,  the  whole 
compacted  In  rectangular  oi   polygonal  form  and 
held  bv  I'ortland  or  other  cement. 
No.    .'v;.::r.9       Stone    Pavement;    Frederick  W. 
Hnrtlett,    HutYnlo,    X     Y      Inventor;  nppllOft* 
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tion  filed  Sept.  IS,  1882;  patented  Aug.  21, 
1SS3. 

The  main  features  of  this  invention  consist  of 
•a  pavement  composed  of  stone  blocks  of  sub- 
stantially uniform  size  laid  in  regular  courses, 
a  bed  composed  of  percolating  material,  a  sys- 
tem of  drain  passages  below  the  bed  for  con- 
veying the  drained  water  to  the  sewer  or  into 
the  ground,  and  a  culvert  or  open  passageway 
■connecting  the  drain  passages  with  each  other. 
No.  2SS,970.  Pavement;  Frederick  W.  Bartlett, 
Buffalo,  N.  Y.,  inventor;  application  filed 
Feb.  26,  18S3;  patented  Nov.  27,  1883. 

This  pavement  consists  of  paving  blocks  of 
uniform  size  laid  in  regular  courses  and  having 
thin  strips  of  stone  which  do  not  reach  to  the 
wearing  surface  proper  of  the  pavement,  laid 
between  the  larger  paving  blocks,  forming,  with 
a  suitable  cement  or  other  equivalent  adhering 
material,  the  attaching  medium  of  the  larger 
blocks. 

No.  302,947.     Street  Pavement;  Henry  Silvester, 
St.    Louis,    Mo.,    inventor;    application  filed 
Feb.  28,  1884;  patented  Aug.  5,  1884. 
A   combination    of   stone    blocks    resting  on 
girders  supported  at  their  ends  by  walls. 
No.  340, S93.  Street  Pavement;  Michael  O'Rourke, 
inventor;  application  filed  Sept.  14,  1885;  pat- 
ented April  27,  1886.  • 
The   invention    consists   of  a    Belgian  block 
pavement  in  which  the  granite  blocks  compos- 
ing the  surface  of  the  pavement  are  combined 
with  a  foundation  of  artificial  stone  or  cement, 
forming  a  rigid  and  homogeneous  bed. 
No.  360, 7S0.     Paving  Block  for  Street  Railroad 
Beds;   Arthur  J.   Moxham,  Johnstown,  Pa., 
inventor;  application  filed  Jan.  6,  1S87;  pat- 
ented April  5,  1SS7. 


The  paving  blocks  are  shaped  to  the  sides  of 
girder  rails  and  take  the  place  of  the  ordinary 
loose  material  or  ballast  usually  rammed  into 
the  pockets  formed  between  the  paving  and  the 
sides  of  the  rails. 

No.   367,654.     Pocket  Filling  Device  for  Girder 
Rails;  Arthur  J.   Moxham,  Johnstown,  Pa., 
inventor;  application  filed  March  11,  1887; 
patented  Aug.  2,  1887. 
The  invention  consists  of  a  closing  block  piece, 
either  skeleton  or  solid,  shaped  to  fill  up  the 
side  pockets  of  the  rail  and  form  a  flush  or 
smooth  vertical  face  for  the  paving  stones  to 
abut  and  hold  securely  in  place. 
No.  383,528.    Pavement;  Charles  H.  Hoyt,  New 
York,  N.  Y.,  inventor;  application  filed  Feb. 
25,  1888;  patented  May  29,  1888. 
The  main  features  of  this  invention  are  thf 
providing  of  supports  for  the  pavement,  which 
supports  may  remain  in  place,  while  the  earth 
between  is  excavated  to  the  required  depth  to 
lay  or  otherwise  attend  to  the  pipes,  wires,  etc. 
No.  406, 2S9.    Flagstone  and  Cement  Pavement; 
Charles  Kuhl,  Cincinnati,  O.,  inventor;  ap- 
plication filed  Feb.  16,  1889;  patented  July 
2,  1889. 

This  invention  covers  a  method  of  repairing 
freestone  pavement  without  removing  the 
stones.  It  also  cover's  a  method  for  providing 
limestone,  sandstone  or  granite  pavement  with 
a  good  walking  surface. 

No.  443,320.  Construction  of  Highways;  Clovis 
E.  Keach,  Mapleville,  R.  I.,  inventor;  appli- 
cation filed  Oct.  3.  1890;  patented  Dec.  23, 
1890. 

This  invention  is  described  elsewhere  in  this 
issue. 

No.  449,739.     Paving  Block;  James  P.  Hazelton. 


New  Straitsville,  O.,  inventor;  application 
filed  Nov.  28,  1890;  patented  April  7,  1891. 
The  block  consists  of  a  solid  body  having  two 
or  more  arms  of  the  same  height,  the  outline 
of  each  of  which  is  a  part  of  a  hexagon,  and  an 
arm  of  half  the  height  of  the  others,  and  the 
outline  of  which  is  also  that  of  a  hexagon  of 
the  same  size  as  the  other  arms. 
No.  465,650.  Street  Pavement;  "Walter  S.  Wilk- 
inson, Baltimore,  Md.,  inventor;  application 
filed  Dec.  10,  1890;  patented  Dec.  22,  1891. 
The  claim  in  the  letters  patent  for  this  inven- 
tion is  as  follows:  "A  pavement  composed  of 
a  foundation  of  sand  in  which  are  embedded  the 
under  portions  of  broken  paving  stones,  the 
upper  portions  of  which  are  surfaces  of  fracture 
or  dressing  set  to  occupy  a  common  plane,  the 
bodies  of  which  are  in  mutually  sustaining  lat- 
eral contact,  and  the  interspaces  between  the 
unembedded  portions  of  which  are  completely 
and  closely  filled  with  a  filling  of  compacted 
gravel,  the  particles  of  which  are  cemented  and 
bound  to  each  other  and  to  the  lateral  surfaces 
of  the  stones  by  calcareous  bituminous  cement 
flowed  into  the  interstices  of  the  said  compacted 
gravel  and  between  it  and  the  lateral  surfaces 
of  the  said  paving  stones." 

No.  727,512.    Renewal  of  Old  Street  Pavements; 
Frederick  J.   "Warren,    Newton,    Mass.,  in- 
ventor; application  filed  April  14,  1902;  pat- 
ented May  5,  1903. 
This  invention  is  described  above. 
No.   929,366.     Pavement;   Edward   Alcott,  New 
York,  N.  Y.,  inventor;  application  filed  May 
25,  1909;  patented  July  27,  1909. 
A  description  of  this  invention  is  given  else- 
where in  this  article. 

(To  be  continued.) 
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Sewer  Construction  in  St.  Louis,  and 
Methods  of  Sewer  Design — Brick 
and  Pipe  Sewers. 

BY  W.  W.  HORNER.* 

ARTICLE  I. 

PART  I. 

The  topography  of  St.  Louis,  as  affecting 
the  sewer  system,  is  shown  rottghly  by  Fig.  1. 

The  main  trunk  sewers  for  the  central  val- 
leys were  built  many  years   ago   and  until 


tern,  as  has  been  the  general  practice,  but 
with  a  trapped  system  of  separate  outlets  by 
which  the  storm  water,  carrying  a  small  per- 
centage of  sewage,  was  discharged  into  the 
River  des  Peres  while  the  ordinary  domestic 
or  sanitary  sewage  was  led  through  the  hill 
into  the  old  central  system. 

A  little  later,  about  1900,  the  westward  and 
northwestward  movement  of  the  population 
necessitated  the  sewering  of  a  large  area  in  the 
Harlem  valley,  which  was  at  too  low  an  eleva- 
tion to  permit    of  the    treatment  described 


struction,  that  the  first  contact  on  the  Harlem 
Creek  Public  Sewer  was  let.  The  whole 
sewer  was  built  in  five  contacts,  at  a  total  cost 
of  $522,563,  and  it  required  about  six  years 
for  its  construction,  the  fifth  section  having 
been  completed  in  July,  1911.  This  sewer  is 
said  to  be  the  largest  in  the  world  and  has 
been  extensively  written  up  in  the  engineering 
periodicals.  A  general  view  of  work  on  this 
sewer  is  shown  in  Fig.  9. 

While  the  main  sewer  was  under  construc- 
tion, designs  were  made  and  plans  prepared 


recently,  the  sewer  construction  consisted 
mainly  of  the  smaller  laterals — house  sewers, 
or  "district  work"  for  these  valleys. 

About  1895,  it  became  necessary  to  sewer 
the  west  end  of  the  city  in  the  River  des 
Peres  valley,  and  a  large  area  (about  1,800 
acres)  was  sewered  under  the  combined  sys- 

*Asst.  Engineer  in  charge  of  Design  and  Con- 
struction of  Sewers  in  North  Division  of  St. 
Louis,  Mo. 


above,  and  the  whole  flow  was  discharged 
into  Harlem  Creek. 

As  it  was  evident  that  practically  the  whole 
of  the  Harlem  valley  must  shortly  be  sew- 
ered, the  demand  for  a  main  trunk,  to  take 
the  place  of  the  old  creek,  became  imperative. 
Several  estimates  were  made,  but  it  was  not 
until  1905,  when  Mr.  J.  A.  Hooke,  the  new 
assistant  sewer  commissioner,  introduced  re- 
inforced concrete  as  a  material  for  sewer  con- 


for  trunk  sewers  in  the  two  upper  valleys. 
These  became  known  as  "South  Harlem  Joint 
District  Sewer"  and  "North  Harlem  Joint 
District  Sewer."  The  drainage  areas,  capaci- 
ties, sizes,  grades  and  length  of  these  sewers 
are  shown  in  Table  I. 

Two  sections  pf  the  South  Harlem  Joint 
District  Sewer  were  let  in  August,  1910,  and 
these  will  probably  be  completed  by  January, 
1912.    A  third  contract,  for  which  plans  and 
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estimates  have  already  been  prepared,  will  be 
required  to  extend  this  sewer  to  the  city  lim- 
its, but  this  will  probably  not  be  let  for  a  year 
or  two,  as  the  first  two  sections  carry  the 
trunk  sewer  beyond  the  congested  district.  In 
the  meantime,  the  city  was  forced  to  put  in 
two  more  sewer  districts  in  the  Harlem  valley. 
These  were  called  "Cora  Avenue  Sewer  Dis- 
trict Number  Two"  and  "Harlem  Creek  Sewer 
District  Number  One"  and  were  completed 
before  the  contracts  for  the  point  district 
sewer  were  let.  This  brought  the  sewered  area 
in  the  South  Harlem  valley  up  to  730  acres, 
the  effluent  from  which,  with  that  from  many 
small  private  sewers,  discharged  directly  into 
the  creek. 

More  recently,  contracts  for  Harlem  Creek 
Sewer  District  Number  Seven,  in  the  South 
Harlem  valley,  and  Harlem  Creek  Sewer  Dis- 
trict Number  Six,  in  the  North  Harlem  val- 
ley, were  let,  and  bids  will  be  asked  on  the 
North  Harlem  Joint  District  Sewer  and  Har- 
lem Creek  Sewer  Districts  Number  Four,  Five 
and  Eight,  in  the  near  future.  Full  data  in 
regard  to  these  contracts  is  given  in  Table  II. 

In  the  Baden  or  Gingrass  valley,  the  situa- 
tion was  somewhat  different.  The  main  creeks 
divide  as  in  the  Harlem  valley  but  the  north 
valley  has  not  been  closely  settled,  while  the 
Calvary  Cemetery  occupies  the  lower  third 
of  the  south  valley.  Immediately  above  the 
cemetery  is  a  closely  built-up  district,  known 
as  "Walnut  Park,"  the  insanitary  condition 
of  which  was  the  immediate  reason  for  the 
sewer  work  in  the  valley. 

As  finally  evolved  (the  office  and  preliminary 
work  extended  over  three  years),  the  Baden 
system  consists  of :  A  public  sewer  from  the 
Mississippi  River  to  the  fork  of  the  creek, 
about  a  mile  long;  a  second  public  sewer,  of 
the  same  length,  from  this  point  through  Cal- 
vary Cemetery;  and  a  district  sewer  (Baden 
Sewer  District  Number  One),  including  the 
whole  valley  between  the  cemetery  and  the 
city  limits. 

Under  the  St.  Louis  system,  a  public  sewer 
is  a  main  outlet  and  is  financed  by  appropria- 
tion from  general  revenue.  The  joint  district 
sewer  and  district  sewer  are  paid  for  by  spe- 
cial tax  assessed  against  the  whole  area 
drained  on  an  area  basis.  The  joint  district 
sewer  is  the  secondary  main  furnishing  an 
outlet  for  two  or  more  districts.  The  district 
sewer  includes  all  sewers,  manholes,  inlets, 
catch  basins,  and  junctions  for  house  connec- 
tions, necessary  for  the  complete  sewering  of 
the  area  within  the  district  limits.  The  City 
Charter  provides,  however,  that  where  a  joint 
district  sewer  carries  drainage  from  an  area 
outside  of  the  city  limits,  the  city  shall  first 
pay  a  proportion  of  the  total  cost  equal  to  the 
ratio  of  that  area  to  the  whole  area  drained; 
the  remainder  of  the  cost  shall  then  be  as- 
sessed against  the  private  property  within  the 
city  on  the  area  basis. 

The  two  public  sewers  are  of  reinforced 
concrete  and  are  estimated  to  cost  $420,(100. 
The  district  is  the  largest  contract  of  this  kind 
ever  let  in  St.  Louis;  it  will  cost  about  $430.- 


000  and  will  cover  an  area  of  nearly  one 
square  mile. 

In  addition  to  the  work  in  the  Harlem  and 
Baden  valleys,  the  city  now  has  under  con- 
struction, in  the  west  end,  three  projects,  viz: 

(1)  The  Washington  Heights  Storm  Water 
Sewer  District,  embraces  the  construction  of 
storm  water  sewers  for  a  district  in  which 
sanitary  sewers  had  already  been  built  at 
private  expense.  This  is  estimated  to  cost 
$32,000. 

(2)  The  Forest  Park  Foul  Water  Sewer 
System  is  a  division  of  the  general  River  des 
Peres  System.    This  is  a  small  brick  sewer, 


The  following  contracts  in  the  same  general 
locality  will  be  let  shortly,  viz : 

Esti- 
mated 
Cost. 

Clifton  Heighs  Joint  District  Sewer  $  49,000 

Gratiot  Joint  District  Sewer   90,000 

Gratiot  Sewer  District  No.  1   13,000 

Gratiot  Sewer  District  No.  2   11,500 

Gratiot  Sewer  District  No.  3   19,300 

Gratiot  Sewer  District  No.  4   10,500 

Lindenwood  Sewer  District  No.  1   19,140 

Macklind  Avenue  Sewer  District  No.  1..  42.000 

Total   $254,440 

Not  included  in  the  scope  of  this  article  is 


TABLE  II. — DISTRICT  SEWERS  IN  HARLEM  VALLEY. 

Area.         Completed.  Cost. 

Cora  Avenue  Sewer  District  No.  1                               317.17        July,  1902  $167,488.72 

Cora  Avenue  Sewer  District  No.  2                                37.76        April,  1909  6,574.26 

Harlem  Avenue  Sewer  District  No.  1                            245.25        Jan.,  1910  110,315.74 

Harlem  Avenue  Sewer  District  No.  2                            127.64        April.  1907  58,952.00 

Harlem  Avenue  Sewer  District  No.  4                             46. OS  f  12,500.00 

Harlem  Avenue  Sewer  District  No.  5                            286.00  t  110.000.00 

Harlem  Avenue  Sewer  District  No.  6                            135.70  *Ju]y,  1911  58,816.73 

Harlem  Avenue  Sewer  District  No.  7                            170.84  Mune,  1911  90,294.55 

Harlem  Avenue  Sewer  District  No.  8                            95.90  f  39,281.70 

Totals   1,362.34  $654,223.70 

•Contract  let.    fTo  be  let  shortly. 


Length. 
62,084.00 

5,958.90 
45,738.70 
16,034.10 

7,950.00 
51,884.00 
25,445.00 
33,699.00 
29.000.00 

277. 793.70 


intended  to  carry  the  sanitary  sewage  now 
carried  in  the  River  des  Peres  through  Forest 
Park  and  adjacent  residence  districts.  The 
sewer  is  about  two  miles  long,  divided  into 
three  contracts.  At  its  lower  end,  there  is 
being  constructed  a  pumping  station,  in  which 
electrically-operated  automatic  pumps  will 
force  the  sewage  over  the  divide  into  the 
sewers  of  the  old  Mill  Creek  System.  The 
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Fig.  2 — Illustration  of  Limitation  of  McMath 
Formula.   See  Text. 

total  cost  of  this  system  will  be  about  $73,000. 

(3)  In  the  Dale  avenue  valley,  a  sub  area 
of  the  River  des  Peres,  a  joint  district  sewer 
and  a  district  sewer  are  being  constructed. 
The  Dale  Avenue  Joint  District  Sewer  pre 
sents  some  peculiar  features,  which  will  be 
described  later.  These  two  contracts  will  cost 
about  $98,000. 


the  construction  work  of  the  Southern  Di- 
vision. In  this  are  four  contracts  under  con- 
struction, aggregating  $1,100,000.00.  and  eight 
others  about  ready  for  letting,  estimated  to 
cost  $570,000.00.  This  brings  the  total  sewe" 
work  in  St.  Louis  under  construction  or  to  be 
let  within  the  next  few  months  up  to 
$4,100,000.00. 

PART  II — GENERAL  DESIGN. 

Rainfall  and  Runoff. — The  earlier  sewers  i 
St.  Louis  were  designed  for  an  average  rain 
fall  of  one  inch  per  hour,  or  one  cubic  foo 
per  second  per  acre,  all  reaching  the  sewer. 
Later,  after  experiments  by  Robert  McMat 
in  St.  Louis,  the  McMath  formula  was  used 
and  has  continued  to  be  used  until  very  recent 
ly.     This  formula  was  derived  from  observa- 
tions of  the  capacity  of  sewers  at  certain  point 
in  relation  to  the  whole  drainage  area  above 
those    points.    The    formula    has    the  form 
Q  =  p  R    VSA1  where   R    is   the  rate  of 
rainfall  per  hour,  p  the  percentage  reaching 
the  sewer  and  S  the  average  slope  of  the 
ground  in   ft.  per  thousand.    The  constants 
given    for  St.    Louis    are    Q=(.75)  (2.75) 

V  15  A4  or  Q  =  3.55  A4/5,  Q  being  the 
runoff  in  cu.  ft.  per  sec.  per  acre  and  A  the 
drainage  area  in  acres. 

Some  of  the  sewers  designed  by  the  Mc- 
Math formula  have  since  been  found  to  be 
overcharged,  but  as  few  computations  have 
been  preserved,  it  is  difficult  to  tell  how  the 
formula  was  applied  and  how  far  the  personal 
equation  entered  into  the  design.  Some  of 
this  work  will  be  re-computed,  however,  in 
connection  with  the  experimental  work  on 
rainfall  and  runoff  which  the  Sewer  Depart- 
ment has  undertaken  and  more  definite  com- 
parison can  then  be  made. 


TABLE  I. — MAIN   SEWERS  IN  HARLEM  VALLEY. 

Area  drained. 

Harlem  Public  Sewer.  Size.  Length.  Grade.  Completed.  Cost.  Acres. 

Firm  contract   (concrete)   27'xlS'l"  1,294'  .ih>25  June,  190S  $   188,790.05  4,500 


  2.Vxlfi'3" 

57s' 

.0025 

June,  1908 

  25'xl6'3" 

2,3011' 

.11025 

March,  1911 

199,513.71 

4.200 

  29'xlS'7" 

1.013' 

.0025 

i.prll,  1909 

v  1,565.13 

..000 

689' 

JI025 

February,  1910 

56,573.62 

.-.,00') 

Junction  chamber  

  2.".'xl«'10" 

41' 

.0025 

July.  1911 

S,  654.84 

4.000 

24' 

.11025 

0,939' 

$  534.996.85 

South   Harlem  Joint  Sewer. 

60' 

.070 

About  Jan.  t,  1912 

•$  247,777.50 

\  \<  to  2.580 

/  I8'xl2'10" 

t;.:,oo' 

.005 

2,91  S' 

.1104 

About  Jan.  I,  1912 

/  I2'x9»7" 

4,015' 

.(104 

About  Jan.  1,  1912 

*286,919.89 

Third  nectlon   (concrete  J  

 (  H'xK'lo" 

1.715' 

'  .0"5 

Nut  under  contract 

. 130,000.00 

S28+ 

1  Ki'xS'o" 

2,964' 

.005 

TotulM   

18,172 

$  614.697.30 

North  Harlam  Join)  Btwtr, 

  12'x9'7" 

4.211' 

.007 

To  !>•'  h'l  abOUl  Ian. 

1 9 1  2 

145  1.050 

1,825' 

mi; 

B'6"  dlam. 

1,180' 

.1107 

\'V  dlam. 

1.725' 

.(1(17 

r.'li"  dlam. 

1.225' 

.010 

,vo"  dlam. 

80S' 

.013 

!2S  1.0(10.00 

1 0,92  1 ' 

$  280,000.00 

35.035' 

$1,129,091  21 

•Bid.  fBttlmatt, 


September  13.  1911. 
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The  principal  defect  in  the  formula  lies  in 
the  fact  that  it  takes  no  account  of  the  shape 
of  the  area  drained  or  the  manner  in  which 
the  water  reaches  the  sewer.  The  case  shown 
in  Fig.  2  is  an  illustration  of  this. 

Suppose  three  sewers  to  converge  at  A  to 
form  the  sewer  A  B  and  that  the  drainage 
areas  (A)  of  each  are  equal  and  similar  in 
shape.  Each  will  discharge  Q  =  3.55  A Vs  and 
the  capacity  of  A  B  should  he  equal  to  3  Q  = 
10.65  AV*.  Yet  the  formula  applied  to  the 
whole  area  tributary  to  A  B  (=  3  A)  gives 
8.55  A  or  about  17  per  cent  less. 

In  the  design  of  the  first  of  the  sewers  now 


These  values  are  largely  a  matter  of  judg- 
ment but  the  experimental  work  mentioned 
above  is  expected  to  give  more  accurate  in- 
formation on  this  point.  The  lower  curve  in 
Fig.  3  gives  values  of  "p  I"  for  any  length  of 
storm. 

In  applying  this  method,  it  is  necessary  to 
begin  at  the  extreme  inlet  of  the  district  and 
to  calculate  the  runoff,  size  of  sewer,  velocity 
of  flow  and  time  of  flow  in  rotation  for  short 
sections  of  the  sewer. 

Where  the  main  trunk  sewers  had  to  he  de- 
signed before  the  lateral  systems  had  been 
worked  out,  a  line  of  sewers  along  the  longest 
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Fig.  3 — Rainfall   Curves  for  St.  Louis. 


under  construction,  this  defect  in  the  formula 
was  given  due  weight  and  the  manner  of  col- 
lection and  shape  of  tributary  area  were  taken 
into  account.  As  this  was,  however,  a  rather 
crude  process  and  dangerous  in  inexperienced 
hands,  an  adaptation  of  the  "rational  method" 
of  computing  runoff  was  later  worked  out. 
This  has  already  been  described  by  the  writer 
elsewhere  and  will  be  only  briefly  reviewed 
here. 

Rainfall  records  show  that  the  intensity  of 
precipitation  is  an  inverse  function  of  the  dura- 
tion of  the  downpour,  that  is,  the  shorter  the 
rain  the  greater  its  probable  intensity.  If  the 
time  required  for  the  rain,  falling  in  the  most 
remote  portion  of  the  area  tributary  to  a  cer- 
tain sewer,  to  concentrate  in  that  sewer  is 
known,  then  the  average  intensity  of  an  ex- 
cessive storm  of  that  duration  is  the  proper 
intensity  of  rainfall  for  which  to  design  the 
sewer ;  for.  a  storm  of  less  duration  will  be 
too  short  for  the  whole  area  to  contribute  to 
the  runoff,  and  a  storm  of  greater  length  will 
have  a  lower  average  rate  of  rainfall  without 
any  corresponding  increase  in  the  area  drained. 

The  first  problem  then  was  to  obtain  a  rain- 
fall curve.  This  was  done  from  the  records 
of  the  U.  S.  Weather  Bureau  in  St.  Louis.  All 
excessive  rains  since  1870  were  classified  ac- 
cording to  their  duration,  dividing  them  into 
rains  of  5-10-15-20-30-60  and  120  minutes.  In 
each  class,  an  average  intensity  was  chosen 
which  had  approximately  been  equaled  several 
times,  but  had  not  been  exceeded  more  than 
once  in  twenty  years.  This  data  was  plotted, 
with  the  duration  in  minutes  as  abscissae  and 
the  intensity  as  ordinates.  The  curve  shown 
in  Fig.  3  passes  very  nearly  through  these 
points  and  has  been  used  as  the  rainfall  curve 
for  St.  Louis. 

The  intensity  I  in  inches  per  hour  is  equal 
very  nearly  to  cu.  ft.  of  water  per  sec.  per 
acre,  so  that  the  rainfall  in  cu.  ft.  per  sec. 
equals  the  intensity  multiplied  by  the  area,  or 
R  =  a  I.  The  runoff  is  this  rainfall  multi- 
plied by  a  factor  to  allow  for  soil  absorption, 
surface  storage,  etc.,  or  Q  =  p  a  I.  The  factor 
p  will  vary  also  with  the  duration  of  the 
storm.  The  values  of  "p"  chosen  for  the  ordi- 
nary residence  district  in  St.  Louis  are  as  fol- 
lows : 

Duration  of  rain  in  minutes.  "p." 

10  40 

15  •  50 

20  55 

30  60 

60  70 

120  75 


was  assumed,  and  the  lengths  and 
were  scaled  from  the  contour  maps. 


branch 
grades 

Often,  a  proposed  system  of  streets  had  to 
be  laid  out,  and  quite  generally  the  amount  of 
grading  and  class  of  property  had  to  be  fore- 
casted. As  a  rule,  several  branches,  with  al- 
ternate lines  for  each,  were  computed,  and 
the  time  interval  for  each  of  them  was  car- 
ried down  to  the  main  trunk  in  order  to  de- 
termine which  was  the  longest.  As  the  time 
of  flow  depended  principally  upon  the  shape 
of  the  drainage  area  and  slope  of  the  ground, 
the  computations,  made  later,  for  the  design 
of  district  sewers  in  the  lateral  valleys,  have 
been  found  to  check  closely  with  these  approx- 
imate calculations. 


tained  in  construction  would  probably  warrant 
a  lower  value  for  pipe  and  concrete,  though 
the  concrete  sewers  have  not  been  in  service 
long  enough  to  show  how  much  the  surface 
may  be  expected  to  roughen  with  use. 

To  apply  this  method  to  the  design  of  any 
given  line,  the  critical  time  (ti)  for  the  upper 
end  of  the  line  and  the  extent  in  acres  (Ai) 
ot  the  tributary  area  must  be  known.  Enter- 
ing Fig.  4  with  the  value  of  tt  and  using  the 
lower  curve,  the  runoff  (pi)  in  cu.  ft.  per 
sec.  per  acre  is  found.  Multiplying  the  value 
hi'  the  runoff  per  acre  by  the  acreage  drained 
(p  I  A)  gives  the  total  runoff  or  required 
capacity  of  the  sewer. 

The  size  of  the  sewer  is  found  from  Fig.  4. 
Filtering  this  plate  with  the  computed  runoff 
(p  1  A)  on  the  scale  of  "capacity"  (lower 
margin),  follow  vertically  to  the  intersection 
with  the  curve  corresponding  to  the  grade  of 
the  sewer  (S,  given  in  slope  per  ft.),  then 
horizontally  to  the  left  margin  where  the  size 
is  shown.  This  completes  the  design  of  the 
particular  line,  but  to  secure  data  for  com- 
puting the  next  section  of  sewer,  the  follow- 
ing steps  are  taken :  After  computing  size, 
follow  the  same  horizontal  line  to  its  inter- 
section with  the  velocity  curve  for  the  same 
grade,  and  immediately  below  the  intersection, 
on  the  upper  scale,  is  given  the  velocity  of 
flow  (V)  in  feet  per  second.  Dividing  the 
velocity   into   the   length   of   the    line  (1), 

1 

( —  =  t),  the  time  of  flow  through  the  line 
V 

is  found.  Then  t  +  ti  =  t?,  the  critical  time  for 
computing  the  next  line.  It  only  remains  to 
add  to  the  area  At,  the  additional  area  trib- 
utary to  the  second  line,  or  At  +  a  =  A=,  in 
order  that  the  process  may  be  repeated  for 
"Line  Two." 

The  principal  assumption  required  in  the 
above  is  the  critical  time  for  the  inlet  dis- 
charging into  the  first  line.  This  has  gen- 
erally been  assumed  to  be  between  5  and  10 
minutes,  according  to  the  length  and  slope  of 
the  gutter  and  the  class  of  paving  and  build- 
ing. It  should  be  noted  that  when  the  above 
procedure  is  applied  to  computing  the  critical 
time  in  a  large  trunk  sewer,  it  is  not  necessary 
td  compute  sizes  of  the  imaginary  tributary 
sewers,  as  the  step  can  be  omitted  by  passing 
from  the  capacity  to  velocity  through  the  two 
grade  curves. 

This  system  permits  of  a  condensed  form 
of  record  which  greatly  simplifies  the  computa- 


^      ^      ^3     *3r      u3      <S      ^      *£>      cr3  g~ 

Q-  Capacity  inCuH  fr5ec 


Fig.  A — Graph   of   Kutter's  Formula. 


For  computations  of  the  velocity  of  flow,  a 
graphical  representation  of  Kutter's  formula 
was  used.  The  form  of  graph  is  shown  in 
Fig.  4,  which  was  made  for  use  with  small 
sewers.  Two  others  were  prepared,  one  for 
large  circular  sewers  and  one  for  the  standard 
horse-shoe  shape  concrete  sewers.  The  value 
of  "n"  in  Kutter's  formula  was  taken  as  .013 
for  vitrified  clay  pipe,  brick  masonry  and  con- 
crete.   The  class  of  work  which  has  been  ob- 


tions.  The  form  which  has  been  used  is  given 
in  Table  III. 

With  this  table  is  filed  a  record  plat,  show- 
ing the  location  of  lines,  which  are  usually 
designated  by  manhole  numbers,  and  the  areas 
tributary  at  each  point.  In  the  larger  and 
more  complicated  districts,  the  drainage  areas 
as  shown  on  the  plat  are  numbered,  and  a 
separate  table  of  these  areas,  with  their  acre- 
age, is  appended. 
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TABLE  HI— FORM  OF  RECORD  USED  IN  COMPUTING  SIZES. 


Addi- 
Line  tional 
(a-b).  area. 

*£■?(  2a 

3-4  (10-3) 
+  2.6 


Total 

Veloc- 

Time 

Time 

Time 

area. 

Grade.  ity. 

Length. 

at  a. 

of  a-b. 

at  b. 

P  I- 

y. 

Size. 

5.0 

.02  7.5 

150 

5.0 

.3 

5.3 

2.2 

11.0 

15  ins.  + 

7.4 

.01  6.7 

210 

5.3 

.5 

5.8 

2.2 

16.3 

21  ins. 

2.0 

.03  8.0 

240 

6.0 

.5 

6.5 

2.2 

4.4 

12  ins. 

12.0 

.01  7.6 

380 

6.5 

.8 

7.3 

2.2 

26.4 

24  ins.  + 

Experimental  Work. — The  method  of  com- 
puting runoff  outlined  above  is  theoretically 
correct,  but  the  values  of  "p,"  the  percentage 
of  runoff,  and  the  critical  time  for  the  remote 
inlet,  are  based  on  a  few  published  observa- 
tions which  are  usually  incomplete  and  of 
doubtful  value  when  applied  to  local  condi- 
tions. In  fact,  the  whole  subject  of  rainfall 
and  runoff  in  general  is  a  dark  spot  in  en- 
gineering literature  and  knowledge,  and  it  is 
only  very  recently  that  engineers  have  awak- 
ened to  the  necessity  of  obtaining  more  accur- 
ate information  on  this  subject. 

Tfje  extraordinary  amount  of  sewer  work 
now  in  progress  in  St.  Louis  has  brought  forc- 
ibly home  to  the  designers  the  fact  that  a 
little  more  data  might  result  in  a  great  saving 
in  money,  either  in  first  cost  of  the  sewer 
system,  or  in  damages  should  the  sewers  prove 
insufficient.  For  this  reason,  a  series  of  ob- 
servations has  been  undertaken  which  is  ex- 
pected to  give  1st.  More  accurate  records  of 
intensity  of  precipitation.  2nd.  Approximate 
values  of  the  percentage  of  runoff  under  var- 
ious conditions.  3rd.  Approximate  values  of 
the  critical  time  for  street  inlets.  4th.  An  idea 
of  the  area  covered,  at  any  one  time,  by  storms 
of  various  intensities. 

To  cover  the  first  and  fourth  points,  a  series 
of  rain  gauge  stations  has  been  established. 
The  gauges  now  installed  are :  3  Frieze  tip- 
ping bucket  recording  rain  gauges ;  3  Queen 
&  Company  automatic  recording  rain  gauges ; 
•5  Standard  rain  gauges. 

In  addition,  the  records  from  the  Frieze  in- 
struments of  the  U.  S.  Weather  Bureau  Sta- 
tion and  the  St.  Louis  University  Station  are 
received,  giving  in  all  8  automatic  and  5 
standard  machines.  To  secure  the  data  on 
runoff,  10  Bristol  automatic  recording  water 
level  gauges  have  been  installed  in  the  sewers. 

The  greater  part  of  the  work  is  being  done 
in  the  Clarendon  District,  an  area  of  about  oOO 
acres,  which  was  sewered  ten  years  ago  and 
is  now  almost  completely  built  up  and  paved. 
This  is  a  residence  district  in  which  are  found 
nearly  all  classes  of  property. 

A  complete  re-survey  of  the  district  has 
been  made.  In  this,  the  sizes  and  grades  of 
all  sewers  have  been  checked  and  their  con- 
dition noted.  '  All  inlets  have  been  located,  the 
drainage  area  of  each  has  been  plotted,  and 
sufficient  data  has  been  secured  for  the  calcu- 


lation of  the  percentage  of  paved  area,  roof 
area  and  lawns  in  each  sub-district.  The  slope 
of  the  gutters  and  the  general  slope  of  the 
lawns  have  also  been  recorded. 

The  three  Frieze  rain  gauges  are  located  in 
this  district  and  six  of  the  Bristol  gauges  are 
installed  in  the  main  sewer  of  the  valley.  The 
clock  cases  for  the  latter  have  been  set  in  the 
manholes,  but  recently  the  effect  of  the  mois- 


instruments  was  installed  about  a  year  ago  and! 
some  very  valuable  records  have  been  secured* 
but  as  yet  none  of  these  have  been  worked  up. 

Fig.  10  shows  two  rainfall  records  by  tipping 
bucket  gauge  and  Fig.  11  shows  the  corre- 
sponding sewer  level  gauge  for  the  same  two. 
days.  The  sewer  gauge  charts  each  cover  two 
days.  Each  vertical  on  the  rain  records  in- 
dicates .01  ins.  rainfall  and  each  circuit,  five  ' 
up  and  five  back,  gives  0.10  ins. 

Note  the  almost  instantaneous  rise  in  the 
sewer  at  the  beginning  of  downpour.  The  ' 
zero  of  the  sewer  gauge  is  1.26  ft.  above  the 
flow  line  of  a  9  ft.  circular  brick  sewer,  on  a 
0.5  per  cent  grade  for  1,000  ft.  above  this  point 
and  800  ft.  below  this  point.  The  tributary 
acreage  is  496,  most  of  which  is  a  well  built 
up  and  paved  residence  district. 


Fig.  5 — Typical  Alignment  of  Pipe  Sewers. 


ture  on  the  instruments  has  become  apparent, 
and  in  one  case  the  water  rose  in  the  manhole 
and  submerged  the  gauge  case.  At  present, 
the  gauges  are  being  taken  out  and  repaired, 
one  at  a  time,  and  when  re-set,  the  recording 
mechanism  will  be  placed  in  a  box  on  a  pole 
near  the  manhole,  the  air  tube  being  run  under 
the  paving  into  the  sewer.    The  first  of  these 
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In   working  up  the  records,  the  runoff  at| 
each  sewer  gauge  will  be  computed  from  the; 
known  height  of  water,  the  area  of  sewer  sec- 
tion and  the  mean  slope  as  shown  by  the  surJ 
vey  of  the  sewer  and  by  the  difference  in  ele- 
vation of  water  surface  at  adjacent  gauges. 
For  this  purpose.  Kutter's  formula   will  be 
used.     (  Later  it  is  proposed  to  determine  the 
value  of  Kutter's  "n"  for  these  sewers  by  an 
installation    of  automatic    recording  current 
meters  of  the  small  Price  type.)     The  runoff 
and  rainfall  during  each  minute  of  the  down- 
pour can  then  be  compared  and  a  value  om 
"p"  determined  for  each  station. 

Dc/>th  and  Grades. —  In  district  sewer  work,, 
the  smaller  sewers  of  the  collecting  system* 
the  proper  depth  from  finished  street  or  alley 
surface  to  the  inside  crown  of  the  sewer  has. 
been  found  to  be  about  eight  feet.  This  is  not 
a  rule,  however,  as  each  sewer  must  be  con- 
sidered separately  and  checked,  by  a  study  of 
the  natural  conditions  and  probable  finished 
grade  of  the  lots,  at  several  points  in  each 
block.  If  the  sewers  are  in  the  streets,  eight 
ft.  would  usually  be  a  sufficient  depth  for  a 
purely  residence  block.  Small  stores  require 
a  greater  depth — nine  or  ten  ft 

Where  the  sewers  are  in  alleys  (the  more 
common  case),  it  has  been  the  custom  to  plot 
on  the  alley  profile,  the  elevations  of  pro* 
posed  grade  of  the  adjacent  streets.  If  the 
alley  is  appreciably  lower  than  either  -tree.* 
the  Sewers  have  been  made  shallow,  some- 
nine-,  as  little  as  m\  ft.  in  depth;  if  one  street 
is  lower  than  the  alley,  this  will  determine 
the  sewer  grade.  Both  streets  are  rarely 
lowei  than  the  alley,  which  would  then  be  all 
uneconomical  location  for  the  sewer.  Where 
I  lie  streets  he  along  the  side  of  a  sleep  slope, 
u  is  often  more  economical  t"  construct  a 
shallow  sewer  in  each  street  and  alley  than 
lo  pul   the  alley  sewer  deep  enough  to  drilll 
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houses  on  the  street  below.  In  one  large  dis- 
trict, no  less  than  six  such  consecutive  lines 
were  put  in,  each  serving  only  a  half  block. 

The  percentage  of  grades  vary  from  0.2  to 
100  in  exceptional  cases,  though  the  minimum 
has  been  about  .0  per  cent  for  pipe  sewers  and 
the  maximum  about  20  per  cent   for  brick 


constructed  before  the  lateral  systems  were 
worked  out.  These  sewers  ran  through  a  ter- 
ritory only  partially  subdivided,  and  in  which 
few  propositions  had  been  made  for  establish- 
ing street  grades.  It  was  necessary  for  the 
designer  to  propose  subdivisions,  propose 
grades  for  the  streets  in  them,  and  work  up 
an  imaginary  system  of  laterals,  from  the  out- 
fall elevations  of  which  the  elevations  of  the 
main  trunk  sewers  were  established.  A  factor 
of  safety  had  to  be  carried  to  allow  for  "the 
property,  when  finally  put  on  the  market, 
being  of  a  cheaper  class  than  expected,  in 
which  case  less  filling  would  be  done  and  the 
whole  system  of  sewers  would  have  to  be  put 
at  a  lower  level. 

It  has  been  found  that  the  depths  of  these 
sewers  should  be  such  that  from  six  to  eight- 
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sewers,  the  latter  being  used' only  for  a  short 
distance.  •■  ' 

The  most  careful  study  has  been  made  to 
secure  an  economical  balance  between  the  flat 
grade  near  the  surface,  with  consequent  large 
sewer,  and  the  steep  grade  with  smaller  size 
and  deeper  excavation.  This  is  a  case  that 
is  constantly  arising  in  district  design,  where 
the  main  stem  is  at  a  considerable  depth  on 
account  of  some  governing  point  beyond  the 
lateral  under  consideration.  There  is  usually 
the  choice  of :  A  straight  steep  grade  from 
the  main  sewer  to  a  normal  depth  at  the  upper 
■end ;  a  flat  grade  at  a  normal  depth  with  a 
drop  manhole  in  the  main  sewer;  or,  a  flat 
grade  to  a  point  near  the  main  line  and  a 
steep  grade  for  the  last  20'  or  30  ft.  The  first 
case  has  the  disadvantage  of  deep  excavation, 
t>oth  on  the  line  and  on  private  connections ; 
the  second,  that  the  drop  manhole  on  the  main 
sewer  is  deep  and  expensive.  The  third  type 
has  usually  been  adopted  for  the  reason  that 
the  line  is  at  a  normal  depth  for  the  full 
length  of  the  block ;  on  the  street  line,  a  man- 
hole of  normal  depth  permits  change  of  grade 
and  also  of  alignment,  so  that  the  pipe  may- 
be made  to  meet  the  main  line  at  an  acute 
angle,  and  the  entering  water  will  act  as  a  jet 
to  increase  velocity  in  the  main.  This  applies 
more  particularly  to  pipe  lines,  but  similar 
cases  have  been  encountered  on  brick  sewers. 
In  one  district,  a  6-ft.  sewer  has  a  fall  of  0.3 
per  cent  for  several  blocks  and  drops  into  the 
trunk  sewer  (on  a  curve)  with  a  fall  of  17 
per  cent  for  about  40  ft.  Of  course,  no  reduc- 
tion in  size  is  made  for  this  length,  as  the 
flow  will  hardly  attain  the  normal  velocity  for 
a  17  per  cent  grade  in  so  short  a  distance. 

Probably  the  most  difficult  problem  has  been 
found  in  the  establishment  of  depth  and  fall 
of  the  main  trunk  sewers  which  had  to  be 


tenths  of  their  height  is  below  the  low  water 
level  in  the  natural  streams  which  drain  the 
same  valleys. 
Alignment. — In  fixing  the  alignment  of  sew- 


sewers  is  made  by  curves. 

2.  No  fixed  relation  between  size  of  sewer 
and  curve  radius  is  used,  but  the  radius  is 
made  as  large  as  possible,  varying  from  30  to 
80  ft.  when  in  street  intersections  and  from 
this  up  to  a  two-degree  curve  where  the  angle 
is  small. 

3.  At  intersections,  the  smaller  sewers  are 
curved  in  the  direction  of  flow  of  the  larger 
ones,  the  two  meeting  at  an  angle  of  from  25° 
to  45°.  Angles  more  acute  than  25°  make  a 
long  intersection,  which  is  difficult  to  construct, 
while  the  more  obtuse  angles  cause  a  large 
loss  of  hydraulic  energy. 

4.  Change  of  direction  in  pipe  sewers  is 
made  at  a  manhole.  It  is  often  necessary  to 
make  a  right  angle  turn  at  a  manhole,  but  if 
possible,  especially  with  the  larger  pipe,  an 
extra  manhole  is  inserted,  making  two  angles 
of  4.5°.  Some  typical  cases  of  change  of  align- 
ment are  shown  in  Fig.  5. 

5.  Where  no  obstructions  exist,  pipe  and 
brick  sewers  are  laid  in  the  center  of  the 
street,  but  often,  in  the  more  important  streets, 
it  is  difficult  to  rind  a  place  clear  of  pipes,  con- 
duits and  tracks,  in  which  to  put  the  sewer. 
In  very  wide  streets,  sewers  have  sometimes 
been  laid  behind  the  curb,  to  shorten  connec- 
tions and  avoid  continuous  cutting  of  pave- 
ment. 

A  proper  alignment  for  the  large  trunk 
sewers  is  the  most  difficult  to  secure,  as  in 
many  cases  no  public  streets  exist  along  the 
low  ground.  In  most  cases,  some  condemna- 
tion has  to  be  done  and  many  rights  of  way 
secured.  Even  these  can  only  be  secured  along 
lines  of  future  streets,  so  that  it  is  a  rare  thing 
to  find  more  than  1,000  ft.  of  tangent  on  the 
large  sewers. 

Compensated  Curves  and  Angles. —  Any 
change  of  alignment  is  always  accompanied  by 
a  loss  of  hydraulic  energy.  To  compensate 
for  this,  an  increased  grade  has  been  used  on 
the  curves  and  a  slight  drop  at  manholes  on 
pipe.  The  amount  of  the  curve  compensation 
is  given  by  the  Markmann  formula  Sc  =  S  + 

V3 

 .  where  Sc  is  the  tangent  of  slope  in  the 

29  r2 

curve,  S  the  slope  in  the  line  immediately 
above,  V  the  mean  velocity  in  that  line  in  ft. 
per  sec.  due  to  the  slope  S,  and  "r"  is  the 
radius  of  the  curve  in  ft. 

Materials  and  Shapes. — Vitrified  sewer  pipe 
are  used  for  all  sewers  up  to  27  ins.  diameter 
and  are  now  being  used,  under  light  fills,  in 
sizis  of  30  ins.  and  33  ins. 

Egg-shaped  sewers  have  been  used  from  the 
24x36-in.  size,  which  has  a  capacity  slightly 


Fig.  8 — Cross  Sections 


ers,  so  many  obstructions  are  encountered  that 
the  results  are  usually  far  from  ideal.  The 
following  rules  have  been   laid  down,  how- 
ever, and  are  followed  as  far  as  possible : 
1.  Change  of  direction  in  brick  and  concrete 


30*45  32*48 
of    Brick    Sewers,  St.  Louis. 

greater  than  the  27-in.  pipe,  up  to  40x6O-in. 
All  egg-shaped  sewers  have  the  ratio  of  height 
to  width  of  three  halves,  and  are  constructed 
of  9-in.  (two-ring)  brickwork.  Circular  brick 
sewers  are  used  in  diameters  ranging  from  ZVi 
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ft.  to  9  ft.  For  sizes  tip  to  4V2  ft.  they  are 
made  of  two-ring  work,  except  in  bad  ground, 
and  larger  sewers  are  13  in.,  or  three-ring 
work.  Brick  sewer  cross-sections  are  shown 
in  Fig.  8. 

For  sewers  over  9  ft.  in  mean  diameter,  re- 
inforced concrete  has  been  used. 

Seiver  Pipe. — The  pipe  used  are  double- 
strength,  salt-glazed,  vitrified  sewer  pipe,  the 
general  specifications  for  which  are  as  follows : 

SEWER  PIPE. 
Quality.— All  sewer  pipe  shall  be  of  the  best 
quality  of  hard-burned,  salt-glazed,  vitrified 
clay  pipe.  Each  pipe  shall  be  straight  or  evenly 
curved,  as  may  be  required,  and  in  section  shall 
not  vary  more  than  %,  in.  from  a  circle. 

Dimensions.— The  dimensions  of  pipes  shall  be 
as  given  in  the  following  table: 

%        Length  of  pipe. 
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25%            3%  24  30 

•'9  7/24        4  24  30 

34               4  24  36 


Some  little  difficulty  has  been  experienced  in 
securing  pipe  which  were  up  to  standard  thick- 
ness, but  at  present  all  the  St.  Louis  pipe  com- 
panies are  delivering  a  uniformly  good  prod- 
uct. The  following  field  tests  are  made  by 
the  inspectors  on  pipe  lines,  who  are  furnished 
with  calipers  and  a  rule  for  the  purpose.  The 
thickness  of  pipe  at  several  points  and  the  two 
diameters  at  right  angles  are  measured  for 
each  piece  and  the  results  tabulated  for  future 
reference.  Each  pipe  is  stood  on  the  bell  end 
and  struck  lightly  with  a  hammer.  Sound  pipe 
give  out  a  clear  bell-like  note,  and  all  pipe 
which  do  not  have  the  proper  ring  are  ex- 
amined closely  for  cracks;  these  are  generally 
found,  but  the  sound  test  cannot  be  used  as 
final,  as  a  little  mud  adhering  to  the  pipe  may 
cause  it  to  sound  cracKed. 

It  seems  to  be  almost  impossible  to  deliver 
a  large  amount  of  pipe  without  some  pieces 
being  cracked,  though  this  is  probably  due.-  to 
some  extent,  to  hauling  over  bad  roads.  The 
writer  tested  about  200  pieces  of  12-in.  pipe  in 
one  lot.  delivered  near  the  factory,  without 
finding  a  single  cracked  niece,  while  consign- 
ments which  have  been  hauled  several  miles 
will  average  from  two  to  five  per  cent  cracked 
pipe. 

PIPE  LAYING. 

The  standard  specifications  for  pipe  laying 
are  as  follows: 

Laying.— Each  pipe  shall  be  laid  on  a  firm 
bed  and  In  perfect  conformity  with  the  lines 
and  levels  given. 

Bearing.— All  pipes  shall  be  laid  with  even 
bearing  on  the  bottom  of  the  trench,  which 
shall  be  shaped  and  prepared  to  conform,  as 
nearly  as  practicable,  to  the  form  of  the  pipe. 
Niches,  of  sufficient  dimensions,  shall  be  cut  In 
the  bottom  of  the  trench  to  give  perfect  clear- 
ance to  the  bell  of  the  pipe.  After  the  pipe  is 
laid,  fine  earth  shall  be  tamped  around  and 
above  It  to  a  depth  of  1  ft. 

Joints.— The  pipes  shall  be  Joined  by  filling 
the  socket  with  a  mortar  made  of  one  part 
I'ortland  cement  and  one  part  sand,  will,  only 
v.  at.  i  ■  noiigh  to  give  a  proper  consistency,  and 
,,:  ,  ,|    .,:     m„,,ii    a-    ma r 1 1       Oreal    care    must  be 

taken  to  make  the  Joint  perfectly  water-tight. 

Joints  of  pipe  greater  than  18  ine.  shall  be 
filled  with  mortar  from  the  Inside  of  the  pipe 
after  It  has  been  laid  In  place  and  after  the 
r,„tsld<  ol  tin  lolnl  tun  been  sealed  with 
mortar,  as  provided  above. 

Hemp  Gasket. — A  hemp  gnsket,  reaching  en- 

lli.lv  around  the  [ill"-,  shall  be  pushed  Into  the 
bell  and  the  remaining  space  filled  with  mortar 
If  there  Is  sufficient  running  witter  to  prevent  a 
water-tight  Joint  being  made  with  uioi  tar  only. 

Clean  Sewers, — All  surplus  ntortiir  must  bu 
carefully  removed  from  the  Inside  of  the  pipes 


before  it  has  had  time  to  harden,  and  the 
sewers  shall  be  left  perfectly  clean  throughout 
their  whole  length. 

In  giving  grade  and  line  for  pipe  work,  one- 
inch  square  oak  stakes  are  set  along  the  ditch 
at  intervals  of  16  to  20  ft.  and  on  an  offset, 
usually  3  ft.  from  the  center  line.  No  tacks 
are  set  in  the  stakes,  but  the  middle  of  the 
stake  is  set  as  nearly  as  possible  on  line.  (In 
macadam  streets,  railroad  spikes  are  used). 
Levels  are  taken  on  the  stakes,  the  cut  from 
stake  to  flow  line  of  pipe  is  computed,  and 
the  station  of  each  stake  with  the  cut  is  en- 
tered on  the  left-hand  page  of  the  inspector's 
note  book. 

In  giving  grades  to  the  "bottom-man,"  the 
inspector  adds  to  the  cut  the  thickness  of  pipe ; 
one  end  of  an  ordinary  spirit  level  is  held  on 
the  stake,  from  the  other  end,  he  measures 
down  with  a  steel  tape,  and  tells  the  bottom- 


It  has  been  found  that  a  good  "bottom-man"' 
can  cut  the  trench  very  nearly  to  the  shape  of 
the  pipe.  It  does  not  pay,  however,  to  at- 
tempt too  great  refinement  in  this,  as  it  will 
often  result  in  the  trench  being  too  narrow, 
in  which  case  the  pipe  will  "hang"  on  the 
quarter  points  and  have  no  bearing  on  the 
bottom.  For  this  reason,  inspectors  are  in- 
structed to  have  the  bottom  cut  to  a  slightly 
larger  radius  than  that  of  the  outside  of  pipe 
and  to  use  care  in  having  the  small  space  at 
the  sides  well  filled  and  rammed. 

Brick. — Brick  sewers  are  built  of  common 
hard-burned  brick  except  the  inside  course  in 
the  invert,  which,  for  the  lower  quadrant  in 
circular  sewers  and  one  foot  in  height  of  egg- 
shaped  sewers,  is  made  of  vitrified  brick.  Both 
common  and  vitrified  brick  are  laid  in  cement 
mortar,  mixed  in  the  proportion  of  one  part 
cement  to  three  parts  sand. 


Fig.  9 — Construction  View  of  Harlem  Public  Sewer. 


man  how  much  deeper  to  go.  When  the 
trench  is  properly  shaped,  the  pipe  are  laid 
and  belled  up  to  this  point.  A  straight  edge, 
of  a  length  equal  to  half  the  interval  between 
stakes,  and  on  one  end  of  which  a  small 
block,  corresponding  to  the  fall  of  the  sewer 
in  that  length,  is  fixed,  is  used  to  get  grade 
at  a  point  half  way  to  the  next  stake.  In 
general,  each  S  or  id  ft.  of  trench  is  shaped 
up  before  pipe  is  laid,  and  not  less  than  the 
length  ol  pipe  is  laid  at  one  time  (except  in 
emergency,  in  very  wet  trenches,  where  it  has 
sometimes  been  necessary  to  lay  one  piece  at 
a  time).  Thus,  every  alternate  grade  is  meas- 
ured directly  from  the  grade  stake  and  the 
middle  one  is  set  for  the  pipe  under  one  stake 
and  afterwards  checked  to  the  stake  ahead. 
Where  tlii^  check  is  carefully  made,  there  is 
no  reason  for  the  pipe  varying  mote  than  a 
half  inch  from  the  true  grade. 

The  above  method  has  been  used  in  St. 
LOUIS  for  years,  and  the  results  have  been  sat 

iafactorj     \i  present,  the  method  of  giving 

grades    from    a    line,    stretched    from  grade 
plank,   parallel   to   the   grade   of  the  pipe, 
Being  tried  in  one  district  t"  secure  comparison 
ol   i<  Milts  obtainable  by  ihe  two  \v  steins. 


The  specifications  for  common  ami  vitrified 
brick  are  as  follows: 

COMMON  BRICK. 

Quality. — All  common  brick  shall  be  of  uni- 
form texture  and  hard-burned  entirely  through 
One  edge  face  of  each  brick  shall  be  such  that 
if  the  brick  Is  laid  on  a  horizontal  plane  on  thai 
face,  no  portion  thereof  shall  be  more  than  one- 
eighth    (Vs)   inch   from   the   horizontal  plane. 

Samples  and  Tests. —  Kach  shipment  of  be- 
tween 12,000  and  20,000  brick  shall  lie  sampled. 
Kach  sample  shall  be  subjected  to  cross-break- 
ing and  crushing  tests  under  the  following  three 
condlt  inns : 

(1)  Alter  having  been  thoroughly  dried. 

(2)  Alter  having  been  Immersed  In  water  for 
24  Ins. 

CD  Alter  having  been  subjected  to  20  freez- 
ings, alternating  with  2Q  thawlnga. 

The    following    figures    tlx     minimum  and 

average  values  to  be   t  b>  the  brick  after  the 

above  treatment  i 

Modulus  Crushing 
of  rupture.       stt  ength. 
l.bs.  Lbe, 

pel  s<|.  in.  per  sq.  111. 
Mill.     Av.      Mill  AV. 

nil  tried    3.-.0     r.oo     :t.oon  1,000 

(2)   Wet    IIOO      ■tall      2a">0il      It, LOU 

t'u  KroiLii   and    thawed  2.V.      2T.'.      2.000  2.60C 
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Crushing 
strength. 

Lbs. 
per  sq.  in. 
Min.  Av. 
3,500  5,341 
3,523  5,256 


The  absorption  of  the  brick  after  immersion 
in  water  for  24  his.  shall  not  exceed  15  per 
cent  of  the  weight  of  the  dry  brick. 

Rejected  Brick. — All  brick  rejected  under  the 
provisions  of  the  above  test  and  those  culled 
on  account  of  irregularities  shall  be  removed 
immediately  from  the  work. 

VITRIFIED  BRICK. 

Size,  Shape  and  Quality. — All  vitrified  brick 
shall  be  uniform  in  size  and  be  not  less  than 
S-in..\4-in.x2-in.  nor  more  than  10-in.x4%-in.x3- 
in.  in  length,  width  or  thickness,  respectively.  The 
edges  may  be  rounded  to  a  radius  not  greater 
than  »4  in.  The  brick  shall  be  free  from  lime  or 
other  impurities,  uniformly  vitrified  and  an- 
nealed, and  shall  have  une  edge  face  such  that 
if  the  brick  is  laid  on  a  horizontal  plane  on 
that  face,  no  portion  thereof  shall  be  more  than 
%  in.  from  the  horizontal  plane. 

Samples. — The  Sewer  Commissioner  shall  be 
allowed  to  sample  the  brick  intended  for  use 
on  the  work  herein  specified,  either  at  the  kiln 
or  on  the  work. 

Test. — Each  sample  so  taken  shall  be  sub- 
mitted to  an  abrasion  test  and  shall  not  show  a 
loss  of  more  than  20  per  cent.  The  test  shall 
be  made  according  to  the  method  adopted  as 
standard  by  the  National  Brick  Manufacturers 
Association,  in  1901,  with  all  subsequent  amend- 
ments thereto. 

The  specifications  for  common  brick  are  low, 
as  is  shown  by  the  following  table,  which 
gives  average  figures  for  brick  tested  in  the 
first  eight  months  of  1911  : 

Modulus 
of  rupture. 
Lbs. 
per  sq.  in. 
Min.  Av. 

(1)  Dried    497  740 

(2)  Wet    512  742 

Average  percentage  absorption  was  12.5. 

Practically  all  brick  received  have  been 
above  specifications  for  strength,  but  a  con- 
siderable amount  has  been  rejected  for  irreg- 
ularity of  form  and  for  high  percentage  of 
absorption.  The  last  wo  items  affect  the  ex- 
tremes of  the  kiln  product,  as  the  percentage 
of  absorption  will  bar  under-burned  brick, 
while  the  very  hard-burned  brick  are  usually 
slightly  warped  and  sometimes  fire-cracked. 
Between  the  two,  the  overburned  brick  are 
much  to  be  preferred  for  sewer  work,  pro- 
viding a  sufficient  percentage  of  them  have  a 
smooth  face  for  use  in  the  inside  ring. 

Vitrified  Brick. — In  the  past,  a  small  dark 
"nigger  brick"  was  used  for  the  vitrified  work 
in  brick  sewers,  but  recently  the  price  in  pav- 
ing culls  has  been  so  attractive  that  they  are 
used  universally  for  this  purpose.  These 
brick  have  been  rejected  on  street  work  for 
some  irregularity  of  form. 

BRICKLAYING. 

The  specifications  for  bricklaying  are  as  fol- 
lows : 

Joints. — Every  brick  shall  have  full  mortar 
joints  on  bottom,  sides  and  ends,  which  joints, 
for  each  brick,  shall  be  formed  at  one  operation 
by  placing  sufficient  mortar  on  the  bed  and 
forcing  the  brick  into  it.  In  no  case  shall  the 
mortar  be  worked  into  the  joints  after  the 
brick  is  laid. 

The  joints  in  brick  sewers  shall  not  exceed  % 
in,  in  thickness,  and  in  the  upper  side  of  the 
inverted  arch  shall  not  exceed  Vi  in. 

The  bricks  shall  be  laid  normal  to  the  tangent 
of  a  circle.  On  the  inside  of  the  sewer,  they 
shall  be  laid  even  and  smooth  by  line  and  be 
true  to  the  form  given  in  each  case. 

The  mortar  joints  on  the  inside  of  the  sewer 
below  the  center  line  shall  be  carefully  struck 
when  laid  and  the  mortar  scraped  off  and 
entirely  removed  from  the  sewer,  which  is  to 
be  left  perfectly  clean  throughout. 

Stretchers. — All  bricks  in  each  course  shall  be 
stretchers  and  break  joints  with  those  in  ad- 
joining eourses.  The  smoothest  and  best  bricks 
shall  be  used  in  the  lower  half  of  the  sewer. 

Plastering. — The  exterior  surface  of  the  arch 
shall  be  coverd  with  a  coating  of  mortar  not 
less  than  %  in.  thick. 

All  inspectors  on  brick  sewer  work  are 
bricklayers  by  trade,  some  of  them  having  laid 
brick  in  sewers  for  years. 

The  method  of  giving  grade  and  line  for 
brick  sewers  is  the  same  as  that  described  for 
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Fig.  10 — Rainfall  Records  by  Tipping  Bucket  Gauge. 


pipe,  except  that  a  templet  for  the  lower  part 
of  the  sewer  (below  spring  line  of  the  arch) 
is  used,  and  the  inspector  sets  the  top  of  this 


templet  to  grade  after  deducting  the  height  of 
the  invert  from  the  cut  to  flow  line.  This 
templet  is  accurately  centered  by  measuring 
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over  and  plumbing  down  from  the  offset  stake 
and  the  top  of  the  templet  is  set  level  with 
an  ordinary  spirit  level. 

In  the  smaller  sewers,  the  bottom-man  will 
trim  the  trench  to  the  line  of  the  outside  of 
the  templet  by  eye,  but  in  the  larger  sewers 
this  is  all  done  to  a  chalk  line.  On  curves, 
a  16-ft.  plank  is  sawed  to  the  radius  of  the 
inside  of  the  curve  on  one  side  of  the  plank 
and  of  the  outside  on  the  other,  and  this  form 
is  used  both  in  trimming  the  ditch  and  on  the 
inside  of  the  brickwork.  In  straight  work, 
lines  are  stretched  from  the  finished  invert  to 
the  templet  along  the  flow  line,  the  top  of  the 
vitrified  brick  on  each  side  and  each  spring 
line. 

The  centering  for  the  arches  is  of  wood. 


When  the  engineer  makes  out  the  inspec- 
tor's book  at  the  start  of  a  line,  the  stations 
of  grade  stakes,  the  cuts  and  location  of  man- 
holes to  be  built  are  shown  on  the  left-hand 
page  of  the  book.  On  the  right-hand  page, 
near  the  margin,  is  shown  a  miniature  sketch 
of  the  manhole  to  be  built.  All  data 
is  given  except  total  height  and  number  of 
steps,  which  are  to  be  filled  in  by  inspector 
after  completion. 

When  the  street  is  graded,  the  brickwork 
can  be  taken  down  to  the  top  of  the  batter 
and  the  cap  reset,  thus  saving  taking  out  and 
racking  over  the  work  below  the  new  grade. 

Where  the  street  is  below  grade,  the  batter 
is  made  as  short  as  possible  and  sometimes  not 
drawn  in  entirelv  to  the  26-in.  section. 


Fig.    11 — Sewer   Level    Gauge    Record    for      Same  Two  Days  as  Records  of  Fig.  10. 


These  are  made  in  4  ft.  lengths  where  the 
bricklayer  can  reach  the  work  by  standing  in 
the  invert  (small  sewers),  or  in  8-ft.  lengths 
for  sewers  over  about  4  ft.  in  diameter.  These 
centers  are  usually  pulled  ahead  immediately 
after  the  arch  is  keyed  and  the  spandrels 
backfilled  and  tamped. 

Recently,  knock-down  wooden  centers,  in 
16-ft.  sections,  have  come  into  use  for  the 
larger  sewers.  These  consist  of  loose  lagging 
over  iron  ribs,  the  lagging  being  held  down 
by  a  countersunk  wrought  iron  band  at  each 
end.  These  centers  are  left  in  place  for  24 
hrs.  and  one  man  is  kept  busy  taking  them 
down  and  setting  up  in  advance. 

Connections. — Openings  for  house  connec- 
tions are  made  by  inserting  in  the  brick  sew- 
ers 6-in.  slants,  which  arc  pieces  of  6-in.  pipe 
with  the  spigot  end  beveled  at  an  angle  of  45°. 
These  are  set  in  the  arch  near  the  spring  line. 

The  6-in.  junctions  on  pipe  sewers  arc  made 
I  part  of  the  pipe. 

Manholes. — 'I  he  types  of  manholes  used  arc 
shown  in  Fig.  6  and  7.  All  are  of  9-in. 
brickwork  except  the  bottoms  of  drop  man- 
holes. 

Iln-  lops  hi  tin-  inanhnlr  caps  arc  set  to  the 
pfetent  ili\ .itinn  nf  street  surface,  but  pro- 
vision is  made  to  allow  for  alteration,  with  as 
little  work  as  possible,  when  the  street  is 
graded. 


The  same  difficulty  is  encountered  in  inlet 
construction,  but  the  solution  is  not  so  sim- 
ple. Where  the  inlet  can  be  set  to  find  grade 
and  still  be  of  immediate  use.  this  is  done,  but 
if  the  street  is  more  than  1%  ft.  above  grade, 
the  inlet  stone  must  be  set  to  present  sur- 
face and  the  inlet  be  built  deep  enough  to 
permit  of  resetting  the  stone  after  the  street 
is  graded.  Where  the  street  is  below  grade 
and  the  sewer  shallow,  the  inlet  is  sometimes 
omitted  until  after  grading,  as  the  shallowest 
inlet  of  this  type  that  can  be  built  is  about 
five  ft.  in  depth. 


The  Design  and  Construction  of  the 
Meridian,  Idaho,  Water  Works 
System,  With  Some  Costs. 

BY  EDMCND  M.  IH.AKE  * 

The  village  of  Meridian,  with  a  population 
of  about  1.0(1(1.  is  located  in  the  heart  of  the 
Boise  valley  about  nine  miles  west  of  the 
cit\  uf  Roise,  mi  the  Oregon  Short  Line  R. 
EL  It  is  the  center  of  a  rich  fruit,  grain  and 
hay  district  and  is  also  on  the  line  of  the 
Boite  Valley  Intcrurban  Ry. 

I'p  to  the  year  HMO  the  local  supply  of  wa- 
ter for  domestic  use  had  come  from  private 

•('(inmiltlnB    EriKlnoor,    Idaho    Bid*.,  Bolae, 

Idaho. 


wells  and  dissatisfaction  with  this  supply, 
coupled  with  outbreaks  of  typhoid  fever,  led 
the  village  to  bond  itself  for  the  installation 
of  a  municipal  water  works  system  in  1910  for 
domestic  use  and  fire  protection. 

The  geological  formation  of  the  valley 
near  Meridian  was  fairly  well  known,  good 
supplies  of  soft,  non-mineralized  water  be- 
ing obtainable  at  a  depth  varying  from  200  to 
300  ft.  There  being  no  gravity  supply  avail- 
able and  the  Boise  River  being  too  far  to  the 
north  for  the  use  of  filtration  galleries  sunk 
into  the  river  gravel  along  its  banks,  a  deep 
well  supply  was  the  only  recourse.  A  loca- 
tion was  selected  at  the  highest  point  directly 
in  the  center  of  the  village  where  a  lot  60x120 
ft.  was  purchased,  for  well,  pumping  station 
and  tower  tank.  Here  an  8-in.  well  was 
driven  to  a  depth  of  about  212  ft.  and  then  a 
6-in.  tubing  driven  on  down  to  the  252-ft. 
level  where  the  flow  was  encountered  in  a 
deep  stratum  of  coarse  gravel  underlying  a 
4-ft.  stratum  of  very  tough  cray.  The  various 
strata  met  with  in  driving  the  well  were  as 
follows : 

Feet. 

Top  soil,  lava  ash   7.0 

Sandy  gravel    10.0 

Cemented  gravel,  hard    23.0 

Solid  clay,  hard    5.0 

Sandy  clay    30.0 

Solid  clay,  hard    27.0 

Sandy  and  gravelly  clay    90.0 

Tough,  solid  clay    20.0 

Sand  and  fine  gravel    36.0 

Tough,  solid  clay,  hard   4.0 

Coarse,  water-bearing  gravel  stratum  at  252.0 

The  water  rose  to  a  point  about  60  ft.  below 
the  surface,  giving  a  depth  of  about  192  ft. 
of  water  which  level  has  been  practically 
maintained  up  to  the  present  time.  Samples 


Fig.   1  —  Exterior  View  of  Pumping  Station 
and  Elevated  Tank. 

of  this  water  were  analyzed  by  the  State 
Chemist  and  pronounced  of  an  exceptionally 
fine  character,  being  non-mineralized,  extreme- 
ly soft,  free  from  ammonia  contents,  and 
with  a  constant  temperature  of  about  52°  F. 
as  drawn  directly  from  the  well. 

An  air  lift  installation  was  decided  upon, 
the  si/e  of  the  tubing,  6-in  .  being  one  of  the 
factors  against  a  deep  well  pump  installation. 
An  old  air  compressor,  operated  by  a  gasoline 
engine,  was  secured  for  purposes  of  test  and 
cleaning  out  the  well,  the  results  of  which 
were  very  satisfactory,  indicating  a  practically 
inexhaustible  supply  and  demonstrating  the 
entire  feasibility  of  lifting  the  water  by  com- 
pressed air. 

I  be    w  ater   works    system,   outside   ot  the 


September  13,  1911. 


ENGINEERING    &  CONTRACTING 


289 


pumping  plant,  consists  of  about  20,000  ft.,  or 
nearly  4  miles  of  4-in.,  6-in.  and  8-in.  extra 
heavy,  wood  stave,  wire-wound  water  pipe, 
manufactured  by  the  Washington  Pipe  & 
Foundry  Co.,  of  Tacoma ;  18  bronze  mounted 
Ludlow  fire  hydrants ;  8  controlling  gate 
valves  dividing  the  system  into  sections  for 
repair  work;  a  steel  water  tower  tank  built 
and  erected  by  the  Chicago  Bridge  &  Iron 
Works,  see  Fig.  1,  with  a  capacity  of  60,000 
gals,  and  110  ft.  high  from  top  of  foundations 
to  water  surface  when  full ;  and  a  pumping 
station  building  constructed  of  white,  sand- 
lime  brick,  containing  besides  the  machinery 


60,000  gallon  tower  tank,  erected   $3,000 

Foundations,  in  place   350 


Total  cost  of  tank  and  foundations...  $4,250 
The  pumping  plant,  see  Fig.  2,  consists  of 
the  following  parts : — A  concrete  receiving  ba- 
sin, containing  about  8,000  gals.  One  6-in. 
deep  well  with  one  6-iu.  outlet  into  the  re- 
ceiving basin  and  one  6-in.  outlet  for  discharg- 
ing to  waste  into  an  outside  ditch,  each  out- 
let being  fitted  with  controlling  gates.  One 
4-in.  by  5-in.  Byron-Jackson  two  stage  cen- 
trifugal pump  with  a  capacity  of  about  625 
gals,  per  min.,  with  the  tank  full  at  1,120  rev- 
olutions per  minute.    This  pump  takes  water 
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Fig.  2 — Details  of  Pumping  Station. 


room  a  room  for  the  fire  department  appar- 
atus consisting  of  1,000  ft.  of  2%-in.  rubber 
lined  fire  hose,  two  1%-in.  smooth  Under- 
writer's play  pipes,  and  a  substantial  hose 
reel — and  a  third  room  which  is  used  as  a 
Council  Chamber  by  the  Village  Board  of 
Trustees. 

The  following  unit  costs  of  some  of  the 
above  materials  are  of  interest : 

4-  in.  Wood  Pipe: 

Cost  of  pipe  per  ft   $0.21 

Cost  of  laying-  per  ft   0.14 

Total  cost  per  ft.,  laid   $0.35 

6-in.  Wood  Pipe: 

Cost  of  pipe  per  ft   $0.31 

Cost  of  laying  per  ft   0.16 

Total  cost  per  ft.,  laid   $0.47 

5-  in.  Wood  Pipe: 

Cost  of  pipe  per  ft   $0.43 

Cost  of  laying  per  ft   0.17 

Total  cost  per  ft.,  laid   $0.60 

Ludlow  fire  hydtants,  each   $34.10 


from  the  receiving  basin  and  discharges  it 
into  the  tank  and  the  distributing  system.  It 
is  fitted  to  start  automatically  bv  the  opera- 
tion of  a  float  and  weight  (when  the  water 
reaches  a  fixed  level  in  the  receiving  basin) 
which  acts  by  a  system  of  levers  on  the  fric- 
tion clutch  throwing  in  the  pump  shaft.  One 
50  h.  p.,  3  phase,  60  cycle,  220  volt  alternat- 
ing current  Westinghouse  motor  with  start- 
ing compensator,  direct  connected  to  the  cen- 
trifugal pump  by  means  of  the  above  friction 
clutch  coupling.  One  10xl2-in.  Sullivan  air 
compressor,  operated  by  belt  from  the  above 
motor  at  165  revolutions  per  minute  and  fitted 
with  a  3%1-in,  Jarecki  Automatic  Unloading 
valve  and  a  36-in.  x  6-ft.  vertical  air  receiver. 
Under  ordinary  conditions  this  compressor  de- 
livers air  to  the  well  at  about  40  lbs.  per  sq. 
in.  pressure.  The  air  is  sent  down  170  ft. 
into  the  well  through  a  1%-in.  air  pipe  sus- 
pended in  the  6-in.  tubing  and  fitted  with  a 


reverse  elbow  at  the  bottom  so  that  when  re- 
leased the  air  acts  directly  in  lifting  the  vol- 
ume of  water. 

In  July  some  careful  tests  were  made  to  de- 
termine the  capacity  of  the  various  parts  of 
the  pumping  plant  and  the  24  hour  domestic 
consumption  in  Meridian.  The  results  were 
as  follows : 

The  maximum  capacity  of  the  well  was 
found  to  be  about  225  gals,  per  minute  with 
air  at  38  lbs.  pressure. 

The  capacity  of  the  centrifugal  pump  with 
the  tank  full  was  found  to  be  about  625  gals, 
per  minute.  The  static  head  on  the  pump  is 
about  112  ft.  and  the  suction  lift  not  over  8 
ft. 

The  time  required  to  fill  the  basin  up  to  the 
point  where  the  pump  starts  automatically  was 
found  to  be  about  34  minutes. 

When  the  pump  starts  there  are  about  7,500 
gals  in  the  receiving  basin.  It  was  found  to 
require  about  18  minutes  to  empty  the  basin 
when  full  with  the  air  compressor  discharg- 
ing from  the  well  at  the  same  time.  By 
throttling  the  gate  on  the  force  nr.in,  the  ca- 
pacity of  the  pump  can  be  reduced  so  that 
in  case  of  a  bad  fire  a  supply  of  about  220 
gals  per  minute  can  be  kent  up  indefinitely. 

Tn  early  July  it  required  about  64,000  gals, 
of  water  every  24  hrs.  to  supply  the  demand. 
The  village  sprinkler  carts  were  using  about 
15,000  gals,  per  day. 

The  system  supplies  water  to  01  takers 
through  81  taps  of  which  30  per  cent  are 
metered,  and  it  is  closely  estimated  that  from 
between  450  and  500  persons  are  thus  sup- 
plied with  water. 

Based  upon  meter  measurements  and  a 
study  of  the  families  supplied,  the  estimated 
actual  daily  consumption  per  capita  was  be- 
tween 90  and  100  gals,  in  early  July,  or  a  do- 
mestic daily  consumption  of  between  40,000 
and  45,000  gals. 

The  water  unaccounted  for.  therefore,  lies 
between  4,000  and  9,000  gals,  per  24  hrs.  If 
this  loss  is  taken  at  8,000  gals,  per  24  hrs., 
the  line  loss  is  about  2.000  gals,  per  mile  of 
pipe  per  24  hrs.  When  it  is  taken  into  account 
that  the  line  loss,  or  water  unaccounted  for 
any  other  way,  in  a  well  constructed  and  care- 
fully maintained  cast  iron  pipe  system  with 
lead  joints  will  average  between  2,500  and 
3,000  gals,  per  mile  of  cast  iron  pipe  per  24 
hrs.,  it  is  seen  that  Meridian  has  a  wood  pipe 
distribution  system  which  is  more  efficient 
than  the  average  cast  iron  pipe  system.  The 
joints  in  the  Meridian  pipe  were  very  carefully 
laid  under  the  supervision  of  a  skilled  super- 
intendent, the  trench  was  puddled  from  the 
irrigation  ditches,  the  tenon  ends  of  the  pipes 
were  painted  with  boiling  asphaltum  tar  before 
beins:  driven  into  the  couplings  and  the  pipe 
itself  was  the  best  product  of  the  Washing- 
ton Pipe  &  Foundry  Company,  of  Tacoma, 
where  it  was  all  personally  inspected  during 
its  manufacture  by  the  writer.  It  was  shipped 
in  box  cars  and  kept  from  sunlight  until  laid. 
T  can  see  no  reason  why  it  should  not  be  good 
for  a  life  of  at  least  40  years. 

The  entire  system  cost  in  the  neighborhood 
of  $24,000  and  its  fire  protection  features 
have  already  resulted  in  substantial  reduc- 
tion in  insurance  rates.  The  health  of  Merid- 
ian has  never  been  better  and  the  activity  in 
building  has  been  very  marked  since  the  sys- 
tem was  put  in  operation. 


GENERAL   ARTICLES  AND   CLASSIFIED  ITEMS 


Appraisal  of  the  Chicago  Telephone 
Company  and  Determination  of 
Fair  Rates  of  Charge.* 

I. 

GENERAL. 

The  Chicago  Telephone  Co.  is  a  corporation 
operating  a  public  utility  supplying  telephone 
service  to  the  people  of  the  city  of  Chicago 

•Abstract  of  a  report  by  William  J.  Hagenah 
to  the  council  committee  on  gas,  oil  and  electric 
light. 


and  the  northeastern  part  of  the  State  of 
Illinois.  It  was  organized  in  1881,  when  the 
company  succeeded  by  purchase  to  the  rights, 
licenses,  franchises  and  properties  of  the 
Union  Telephone  Co.  and  the  American  Dis- 
trict Telegraph  Co.,  two  small  companies  then 
operating  in  Chicago  and  the  vicinity.  The 
original  capital  stock  of  the  company  was 
$500,000.  Since  the  above  date  the  growth  of 
the  company  has  been  very  rapid,  until  at  the 
close  of  the  calendar  year  1909  the  company 
had  a  total  outstanding  capitalization  of  $27,- 
000,000  in  stock  and  $5,000,000  in  bonds,  and 


was  operating  a  total  of  231,180  instruments. 
On  Dec.  31.  1909,  the  company  was  operating 
163  exchanges,  in  which  classification  the  ex- 
changes in  the  city  of  Chicago  are  considered 
as  one. 

In  addition  to  supplying  the  regular  ex- 
change telephone  service,  the  company  is  en- 
gaged in  the  transmission  of  messages  be- 
tween its  own  exchanges  and  the  exchanges 
of  other  companies,  which  service  it  charac- 
terizes as  "long  distance-'  business  as  dis- 
tinctive from  the  interchange  of  messages 
between  its  Chicago  exchanges  and  its  other 
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exchanges  outside  of  Chicago,  which  it  class- 
ifies as  "toll"  service.  The  size  of  the  com- 
pany and  the  extent  of  its  operations  are  seen 
from  Table  I. 

Preceding  1900  the  growth  of  the  company 
was  normal  and  showed  a  fair  increase  from 
year  to  year.  Beginning  with  the  above  date, 
however,  the  growth  has  been  at  a  much  ac- 
celerated rate,  far  more  rapid  than  the  rate 
of  growth  of  industries  in  general  during  such 
period,  and  reflecting  the  rapid  strides  in  the 
improvement  of  the  art,  and  the  widespread 
appreciation  of  the  value  and  necessity  of  tel- 
ephone service. 

With  the  great  extension  of  the  facilities 
for  telephone  service  to  all  portions  of  the 
city,  the  service  prew-  in  definite  classifica- 
tion and  rates  were"  determined  for  each  class 
of  service,  varying;  as  to^  the  facilities  re- 
quired, the  character  of  the  premises  sup- 
plied, and  the  use  of  the  service. 

In  order  to  ascertain  the  reasonableness  of 
the  present  schedule  of  rates  it  was  found 
\    necessary  to  determine  first  the  investment 
ty  which  the  company  has  made ;  secondly,  the 
expense  of  operating  the  plant,  and,  thirdly, 
>.  the  distribution  of  the  cost  of  business  over 
the  several  classes  of  services  as  determined 
by  the  conditions  of  operation  or  the  traffic. 
This  determination  is  circumscribed  and  lim- 
ited by  ordinances  affecting  telephone  service, 
and  further  complicated  by  conditions  pecul- 
iar to  the  plant  in  question. 

The  jurisdiction  of  the  city  to  fix  rates  is 
restricted  to  the  exercise  of  that  power  with- 
in the  corporate  limits  of  the  city.  Further, 
the  rate  schedule  in  question  covers  only  a 
part  of  the  service  furnished  by  the  company. 
These  conditions  necessitated  the  separation 
I  of  the  total  plant  into  two  principal  divisions, 
namely,  that  part  of  the  plant  inside  of  the  city 
limits  subject  to  the  jurisdiction  of  the  Chica- 
go Common  Council,  and  that  part  outside  of 
the  city.  The  portion  within  the  city  requires 
a  further  opportionment  as  between  exchange 
.service  and  toll  service,  since  the  latter  is  not 
involved  in  the  rate  adjustment.  Since  the 
plant  of  the  company  has  no  natural  dividing 
lines  which  conform  to  the  limits  of  the  mu- 
nicipality, and  since  a  large  part  of  the  plant 
is  used  partly  for  toll  and  partly  for  exchange 
purposes,  the  necessary  apportionments  have 
required  considerable  analytical  and  inspection 
work  in  order  to  arrive  at  a  satisfactory  basis, 
which  work  would  have  been  greatly  simplified 
or  have  been  made  unnecessary  under  differ- 
ent geographical  lines,  or  in  the  analysis  of 
utilities  without  the  complexities  inherent  in 
practical  telephony. 


if  a  failure  must  still  be  financed,  leaving  no 
property  or  right  of  value  in  possession  for 
the  expenditure.  These  conditions,  which  are 
typical  of  those  under  which  this  plant  has 
been  de\ eloped,  render  the  present  determina- 
tion of  its  investment  value  for  rate-making 
purposes  extremely  difficult  of  definite 
analysis. 

J  To  arrive  at  this  valuation  two  general 
methods  are  possible.  It  may  be  determined 
or  computed  from  the  company's  books  and 
records  where  these  have  been  carefully  pre- 
served. This  method  does  not  take  full  cog- 
nizance of  efficiency  in  construction,  proper  ma- 
terial and  workmanship,  special  advantages  in 
the  purchase  of  material  or  direction  of  con- 
struction, nor  of  the  gradual  increase  in  com- 
modity prices  during  the  last  decade,  which 
benefit  would  accrue  to  the  parties  possessing 
the  property.  It  is  also  open  to  criticism 
when  relied  upon  solely,  for  the  reason  that 
the  books  may  not  have  been  properly  kept 
and  thus  fail  to  show  in  a  manner  readily 
ascertainable  that  certain  charges  were  made 
to  capital  which  probably  do  not  belong  there. 

The  investment  may  also  be  determined  by 
a  physical  valuation  or  appraisal  of  the  plant. 
In  view  of  the  many  stages  of  development 
through  which  all  large  plants  have  passed 
with  the  resulting  frequent  reconstructions, 
this  method  in  manv  cases  is  the  more  re- 
liable.    In  this  method  the  valuation  is  de- 


TABLE  I.— SHOWING  GROWTH  OF  CHICAGO 


TELEPHONE 

COMPANY'S 

PLANT. 

Number  of 

Exchange 

Total  Miles 

Yea  r. 

Phones. 

of  Wire. 

3.517 

1884  

3,927 

4,250 

4.760 

1886  

4,867 

5,762 

1887  

5,382 

6,392 

9.073 

9,963 

1890  

7,436 

15,593 

17,505 

1892  

10.431 

29.281 

34.268 

36,522 

38.16S 

1896  

.  .  15.384 

40,450 

1897  

16,909 

46.120 

1898  

21.18S 

57.113 

1899  

27,663 

74.S94 

1900  

. ..  36,414 

110,605 

1901  

53.511 

145,785 

1902  

79,043 

1?5,020 

1903  

101,187 

231,198 

1904  

117,893 

253.08S 

1905  

,  ,  143,223 

291,155 

358,986 

471,168 

1908  

231,180 

550,445 

1909  

262.359 

626.43S 

INVESTMENT    IN  PLANT. 

As  a  public  utility  corporation,  the  Chicago 
Telephone  Co.  is  entitled  to  charge  such 
rates  as  will  earn  to  it  a  reasonable  return 
upon  the  value  of  its  property  used  and  use- 
ful in  furnishing  the  service  required  under 
the  provisions  of  the  franchises  which  it 
holds.  The  investment  of  the  company  em- 
braces, in  addition  to  its  lands  and  buildings, 
the  switchboards,  wire  plant,  substations,  etc., 
the  value  of  its  tools  and  teams  necessary  to 
the  business  and  a  reasonable  provision  for 
working  capital.  What  this  value  represents 
when  expressed  in  mathematical  terms  is  sub- 
ject to  a  variety  of  conditions  and  forces. 

In  this  instance  the  plant  has  been  developed 
over  a  period  of  nearly  thirty  years,  during 
which  time  the  growth  has  been  very  large. 
Improvements  of  methods  and  inventions  have 
revolutionized  telephone  service,  often  ne- 
cessitating the  substitution  of  new  apparatus 
before  the  old  had  run  its  normal  life  in  serv- 
ii  1  Vlunii  ipal  growth  and  congestion  have 
required  the  removal  of  overhead-wire  plants 
to  underground  conduits  at  much  greater  cost 
than  poles  and  cross  arms,  and  doubtless  at 
timet  when  the  earnings  from  the  particular 
district  benefited  by  the  improvement  would 
scarcely  warrant  so  large  a  capital  expendi- 
ture Extension!  have  been  made  at  times 
when  due  to  local  and  economic  conditions, 
pricei  for  labor  and  interest  rates  have  been 
very  high,  whi<  b  conditions  have  been  suc- 
ceeded at  other  time  bv  material  reductions 
hi  construction  costs  Experimental  and  re- 
parch  work  is  often  undertaken  which,  if 
.     ful,  results  in  great  benefits,  but  which 


termined  by  the  present  condition  of  the  prop- 
erty, and  while  careful  consideration  is  given 
to  the  degree  of  efficiency  of  the  plant  and 
price  fluctuations  from  year  to  year,  the  valu- 
ation is  unaffected  by  any  of  the  extraordi- 
nary conditions  under  which  it  was  built  up. 
Unless,  however,  in  making  such  appraisal  a 
careful  study  is  made  of  all  conditions  local 
and  otherwise  affecting  the  construction,  this 
method  may  fail  to  make  proper  provision 
for  costs  which  could  not  be  avoided  at  the 
time  of  construction  without  denying  the  peo- 
ple the  benefits  of  the  service  until  times  more 
favorable  for  construction  purposes.  While 
each  method  of  arriving  at  the  investment 
value  has  certain  objections  which  tend  to 
render  it  unsatisfactory  for  purposes  requir- 
ing accuracy,  the  object  is  best  attained 
where  both  methods  are  pursued,  each  to 
supplement  the  other.  In  this  maimer  the  de- 
ficiencies of  one  method  are  corrected  by  the 
other,  and  it  is  believed  that  by  so  using  all 
possible  sources  of  information  a  valuation 
can  be  arrived  at  which  is  just  to  both  the 
company  and  the  subscribers. 

ANALYSIS  OK  HOOK  COST. 
Such  a  course  has  been  followed  in  this  in- 
vestigation in  so  far  as  was  possible  with 
the  available  records  of  the  company  and  the 
limited  time  would  permit.  The  books  and 
records  of  the  company  were-  examined  in  the 
analysis  of  the  Construction  or  Plant  Ac- 
count The  company  had  no  complete  inven- 
tory of  property,  but  considerable  reliable 

plant  data  was  available,  which  was  supple- 
mented wherever  possible-  by  personal  inspec- 


tions and  checks  of  those  portions  of  the' 
plant  where  the  records  were  most  incomplete. 

For  the  analysis  of  the  investment  the  com- 
pany furnished  the  customary  set  of  corpora- 
tion books,  which  in  the  case  of  general 
ledger,  journals  and  cash-books,  extended 
back  to  the  organization  of  the  company.  The 
pay-roll  records  were  complete  since  January, 
1895,  and  the  distribution  books  were  avail- 
able for  the  period  since  May,  1897.  In  addi- 
tion to  these  books  of  record  the  company 
submitted  its  vouchers,  and  also  its  "work 
orders"  or  "estimates"  covering  construction 
and  reconstruction  work  performed  by  it.  In- 
voices were  attached  to  the  vouchers,  except 
for  a  period  when  the  records  had  been  de- 
stroyed in  a  fire,  during  which  period  the 
vouchrs  had  been  filed  apart  from  the  in- 
voices. No  supply  books  showing  the  debits 
for  material  and  supplies  purchased  and  the 
credits  for  their  withdrawal  from  the  supply 
account  were  obtainable.  These  books  were 
likewise  reported  as  having  been  burned  in 
the  fire  mentioned  above. 

The  Construction  Account  was  traced  from 
the  original  opening  of  the  account  in  1881 
after  the  transfer  to  the  Chicago  Telephone 
Co.  of  the  property  purchased  from  the  Union 
Telephone  Co.  land  the  American  District 
Telegraph  Co.,  up  to  the  close  of  the  books 
on  Dec.  31,  1909.  Every  transaction  influenc- 
ing the  investment  accounts  during  those 
years  was  examined,  and  wherever  possible 
entries  were  traced  to  their  original  sources 
in  or  through  the  above  list  of  books  sub- 
mitted. In  addition  to  this  examination  of 
the  books  of  record  through  the  twenty-nine 
years  of  the  company's  existence,  examination 
was  made  of  all  the  vouchers  paid  by  the 
company  from  the  date  when  the  first  vouch- 
er distribution  book  was  available,  and  the 
distribution  of  charges  to  construction  was 
likewise  analyzed. 

While  this  investigation  deals  with  those 
matters  pertaining  strictly  to  the  city  of  Chi- 
cago proportion  of  the  company's  business, 
the  books  of  the  company  show  no  separation 
until  Dec.  31,  1908.  During  these  years  the 
company's  accounting  methods  were  frequent- 
ly changed  so  that  while  the  total  expenditure 
for  plant  investment  could  be  obtained,  the 
various  classes  of  property  composing  such 
expenditures  could  not  be  secured  nor  could 
any  distribution  be  secured  to  show  the 
amount  of  property  inside  and  outside  of 
Chicago.  The  task  of  making  this  adjust- 
ment was  made  especially  difficult  through  the 
destruction  of  the  supply  books  which  it  is 
confidently  believed  would  have  furnished 
much  valuable  information,  and  by  the  fur- 
ther fact  that  many  of  the  book  entries  dur- 
ing those  years  were  devoid  of  satisfactory 
explanation. 

On  Dec.  31,  1898,  the  company  opened  a 
plan  ledger,  the  aggregate  of  all  the  balances 
therein  agreeing  with  the  balance  of  the  Con- 
struction Account  in  the  general  books.  This 
plant  ledger  contained  an  account  with  Chi- 
cago and  with  each  country  exchange,  show- 
ing their  respective  investments.  In  order  to 
open  this  ledger  with  individual  exchange 
valuations,  the  company  made  what  purported 
to  be  an  appraisal,  but  which  could  not  be 
verified  on  account  of  the  absence  of  the  sup- 
ply records.  By  the  opening  of  these  new 
records  the  company  obliterated  all  previous 
classifications  of  the  plant  account,  but  the 
total  of  such  accounts  was  not  disturbed. 

Beginning  with  Jan.  1.  1898,  the  books 
showed  a  t 'oust ruction  Account  representing 
the  accumulated  results,  and  accounts  with 
the  various  classifications  of  construction 
which  were  kept  during  the  year  and  closed 
into  Construction  at  the  end  of  the  year. 
The  company  also  had  an  account  with  real 
estate  representing  the  accumulated  expendi- 
tures for  land  and  buildings. 

The  several  classes  of  propery  accounts 
would  have  shown  the  investment  for  each 
particular  class  since  Jan.  1,  189S,  if  carried 
out  as  Originally  attempted,  but  in  some  cases 
classes  of  property  were-  subdivided  with  no 
explanation  or  basis  shown  for  the  distribll 
lion  of  the  total  expenditures  of  this  char- 
acter previous  to  the  separation  of  such  ac- 
count Consequently,  this  modified  record  was 
of  no  value  as  an  accumulated  figure  but  use 
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ful  only  as  a  yearly  record  of  plant  distribu- 
tion. The  investment  accounts  were  contin- 
ued in  this  manner  until  Dec.  31,  1908,  when 
the  books  were  again  adjusted  to  correspond 
with  a  revaluation  or  a  new  classification  of 
property  made  by  the  company,  which,  while 
not  exactly  agreeing  with  the  total  for  the 
Chicago  investment,  did  change  every  classi- 
fication of  the  plant  account  to  a  figure  very 
materially  different  from  that  shown  by  the 
books  prior  to  the  revaluation.  The  plant 
account  at  the  close  of  the  calendar  years 
1908  and  1909,  therefore,  shows  the  reclassi- 
fied plant  items  to  which  were  added  the  dis- 
tributed construction  charges  for  those  years. 

With  this  description  of  the  company's  rec- 
ords covering  the  period  under  examination 
and  this  brief  record  as  to  the  methods  pur- 
sued, there  is  submitted  Table  II,  showing  the 
Construction  Account  for  the  city  of  Chicago 
proportion,  exclusive  of  real  estate  embracing 
the  land  and  buildings  of  the  company,  and 
also  exclusive  of  the  toll  proportion  of  the 
plant : 

TABLE  II.— CONSTRUCTION  ACCOUNT— NOT 
INCLUDING  REAL  ESTATE— CHICAGO 
ONLY. 


Company's  Corrected 

Books.  Last  Book 

Year.  of  Year.  Account. 

1881'    $     474,808  $  149,410 

1882    525.436  178,513 

1883    545,737  198,814 

1884    565,854  218,931 

1885    632,468  285,545 

1886    698,947  347.602 

1887    772,762  421,417 

1888    862,193  510,848 

1889    1,009.100  652,254 

1890    1,401,809  1,044,963 

1891    1,825,477  1,465.641 

1892    2,541,450  2,181,614 

1893    3.093,337  2,733,501 

1894    3,242,070  2,882.233 

1895    3.521,693  3,161,856 

1896    3,663,296  3,303,459 

1897    3,692,127  3,332.290 

1898    4.120,492  3,760,655 

1899    5,027,976  4,668.140 

1900    6.007,077  5,647,240 

1901    7,272,352  6,912,515 

1902    8,283,957  7,924.121 

1993    10,125,957  9,766,120 

1904    10,363,458  10,003,621 

1905    10,998.248  10,638,411 

1906    12.719,590  12,359,754 

1907    1S,268,696  14,906.213 

1908    19,345,833  15,983,351 

1909    20,778,685  17,416,203 


The  Real  Estate  Account  of  the  company, 
which  includes  land  and  buildings,  was  first 
set  up  in  1887,  prior  to  which  date  it  was 
included  ;i  the  general  Construction  Account. 
Table  III,  covering  this  account,  shows  the 
amount  foi  each  year  from  1887  to  1909 : 

TABLE  IU  -REAL  ESTATE  ACCOUNT. 


Classification  of  Total. 

 Close  of  Year  

Year.                           Land.  Buildings. 

1887                                $  40,420  $  109.707 

1888                                    40,420  109,707 

1889                                    40,420  109,707 

1890                                    40,420  109,707 

1891                                    4i,  420  109,707 

1892                                  217,cP2  109,707 

1893                                  217,39a  109,707 

1894                                221,892  110,990 

1895                                  221,892  124,111 

1896                                  221,892  125,219 

1897                                221,892  125,219 

1898                                  229.005  125.219 

1899                                  279,327  313.918 

1900                                  322,840  580,210 

1901                                  337,015  b.3  61? 

1902                                  341,015  653,348 

1903                                  345.715  752,473 

1904                                  345,715  808,256 

1905                                  367,295  921,386 

1906                                  389,532  1,106.913 

1907                                  403,529  1,620,962 

1908                                  411,613  1,833,310 

1909                               525,304  1,920,853 


From  Table  III  it  will  be  seen  that  the  total 
book  charge  for  land  and  buildings  at  the 
close  of  the  calendar  year  1909  was  $2,446,157, 
of  which  $5-25,304  was  for  land  and  $1,920,853 
for  buildings.  While  these  figures  represent 
the  Chicago  proportion  of  the  plant,  they  in- 
clude an  amount  which  should  properly  be 
charged  to  the  suburban  plant,  and  a  por- 
tion which  should  be  charged  to  the  toll  plant, 
since  a  number  of  the  buildings  charged  to 
this  account  are  used  for  the  joint  benefit  of 
the  plant  outside  of  Chicago  and  for  the  toll 
plant.  No  adjustments  were  made  in  the  book 
entries  to  this  account.  When  the  cost  of 
the  land  and  buildings  which  are  used  jointly 
is   distributed   over   the   departments   of  the 


plant  benefited  thereby  on  the  basis  of  the 
floor  space  occupied  by  the  respective  depart- 
ments, the  account  should  be  credited  with 
$284,859,  leaving  $2,101,298  as  the  Chicago 
exchange  proportion  of  land  and  buildings. 

While  the  above  two  accounts  embrace  by 
far  the  greater  part  of  the  plant,  they  do  not 
include  the  personal  property  owned  by  the 
company  and  used  in  its  utility  service,  the 
working  capital  necessary  to  carry  on  its  busi- 
ness economically,  nor  the  credit  balances  of 
the  Reserve  for  Deferred  Maintenance  and 
the  Reserve  for  Depreciation  of  Buildings 
which  wre  raised  to  offset  the  wear  and  tear 
of  the  plant  in  service  and  its  obsolescence. 
The  general  books  show  these  items  on  De- 
cember 31,  1909.,  but  make  no  separation 
thereof  for  the  Chicago  exchange  proportion 
as  distinct  from  the  suburban  and  toll  serv- 
ice. The  accounts  on  the  books  at  the  close 
of  the  calendar  year  were  as  follows: 


Furniture  and  fixtures  $  167,158.95 

Tools  and  teams   261,530.67 

Material  and  supplies  on  hand   501,424.46 

Credit  balance  of  reserve  for  de- 
ferred maintenance   1,838.840.05 

Credit  balance  of  reserve   for  de- 
preciation of  buildings   62,899.20 


With  the  above  apportioned  so  as  to  show 
the  proper  proportion  chargeable  against  th^ 
Chicago  exchange  service,  the  book  cost  of 
the  plant  may  be  arrived  at  by  summarizing 
these  classifications  as  shown  in  the  following 
table : 


Construction  account  $17,416,203.29 

Real  estate  account   2,161,298.07 

Furniture  and  fixtures   134,828.00 

Tools  and  teams   198,299.00 

Working  capital  (approximately)...  700,000.00 
Depreciation  reserve  balances   1,488,325.00 


Total   $22,098,953.36 


The  above  total  may  be  called  the  adjusted 
book  cost  as  opposed  to  the  actual  ledger 
charges.  The  book  cost  of  the  plant,  without 
adjustment,  and  including  the  personal  prop- 
erty assets  except  working  capital  and  the 
reserve  credit  balance  is  $23,273,110.98.  In- 
cluding working  capital  it  is  $23,973,110.98. 

As  already  indicated,  no  one  method  of 
■"Valuation  can  be  relied  upon  absolutely  as  a 
basis  for  rate -making  purposes.  While  the 
above  analysis  shows  the  book  cost  of  the 
plant,  it  does  not,  without  further  adjustment, 
show  the  value  which  should  be  used  in  deter- 
mining the  reasonableness  of  rates.  This 
value  should  be  the  present  value  of  the  plant 
rather  than  the  cost  of  its  construction,  since 
the  latter  may  have  occurred  many  years  ago, 
with  the  result  that  the  cost  of  construction 
is  no  longer  a  fair  guide  to  its  present  value. 
Theoretically,  a  plant,  or  any  part  of  a  plant, 
is  in  100  per  cent  condition  at  the  completion 
of  the  construction.  The  original  plant  be- 
gins with  100  per  cent  condition,  being  re- 
duced in  value  each  years  principally  accord- 
ing to  the  severity  of  the  use  to  which  the 
property  is  put  and  the  proportion  of  its  com- 
posite life  in  service  which  has  passed.  Ob- 
viously, a  plant  ten  years  old,  everything  else 
being  equal,  is  not  of  the  same  value  which 
it  possessed  at  the  time  of  its  construction, 
and  to  consider  the  present  value  of  a  public 
utility  the  same  as  its  cost  new,  when  many 
parts  of  it  have  been  long  in  service,  would 
be  not  only  unjust  to  the  subscriber  for  serv- 
ice, but  also  wrong  with  reference  to  the 
actual  facts.  To  determine  the  plant  value 
for  rate-making  purposes  it  is  essential  that 
consideration  be  given  to  the  question  of  de- 
preciation and  the  practice  of  the  company 
in  providing  for  replacements. 

Depreciation. — Owing  to  the  importance  of 
depreciation  and  its  bearing  on  the  value  of 
the  plant  in  this  particular  case,  and  also  be- 
cause of  its  place  in  any  proper  public  service 
accounting  system,  the  subject  is  here  treated 
■«.  at  length.  Depreciation,  in  brief,  represents 
the  wasting  of  plant  assets  due  to  many 
forces,  of  which  the  most  important  are  wear 
and  tear  in  use,  inadequacy  and  obsolescence. 
Since  this  reduction  in  plant  value  is  con- 
stantly taking  place  from  the  date  of  com- 
pletion, it  is  necessary  that  the  corporation 
replace,  through  the  operating  expenses,  those 
parts  which  have  reached  the  point  where  they 
cease  to  give  efficient  service  in  order  to  pre- 
vent the  impairment  of  its  capital.  Unless 
this  course  is  followed  the  dividends  paid  will 


before  long  represent,  in  part  at  least,  the  re- 
turn of  the  stockholder's  investment.  Re- 
placements may  be  charged  through  operating 
expenses  in  several  ways,  but  should  never 
be  capitalized,  for  to  do  so  would  be  to  show 
charges  twice  for  the  same  part  of  the  plant 
and  ultimately  result  in  the  outstanding  cap- 
ital obligations  of  the  company  largely  exceed- 
ing the  value  of  the  plant  for  which  they  were 
issued. 

During  the  first  few  years  of  operation  of 
any  plant  the  actual  depreciation  is  compar- 
atively light.  The  property  is  then  new  and 
can  be  operated  for  a  considerable  period 
without  the  necessity  for  costly  repairs  and 
replacements.  As  the  plant  becomes  old  in 
service  and  becomes  subjected  to  great  wear 
and  tear,  the  time  approaches  when  it  ceases 
to  be  economical  to  repair  and  it  becomes 
necessary  to  replace  a  unit  with  a  similar 
one,  or  one  of  a  different  character,  but  de- 
signed to  serve  the  same  purpose.  It  is  for 
this  reason  that  the  actual  depreciation  is 
greatest  with  plants  which  have  been  in  opera- 
tion in  excess  of  eight  or  ten  years.  At  that 
time  the  requirements  for  replacements  be- 
come exceedingly  heavy  and  often  cause 
financial  embarrassment  to  those  plants  which 
in  their  early  years  have  disregarded  depre- 
ciation. The  rate  of  depreciation  can  be  re- 
tarded through  skilful  and  efficient  operation 
and  through  prompt  repair.  Conversely,  it 
can  be  accelerated  through  inefficient  work- 
manship and  the  neglect  of  current  repairs. 
To  escape  it  entirely  is  impossible. 

Since  the  wasting  of  assets  through  depre- 
ciation can  be  anticipated,  it  is  the  proper 
practice  to  set  aside  each  year  an  amount 
representing  the  estimated  depreciation  for 
such  period,  even  though  no  replacements  are 
made,  reserving  such  amount  each  year  until 
the  replacements  are  necessary,  when  the  exist- 
ence of  the  accumulation  will  prevent  the  em- 
barrassment which  the  failure  to  provide  for 
this  influence  would  otherwise  entail. 

The  subject  of  depreciation  is  inseparably 
connected  with  maintenance.  In  fact,  it  is 
embraced  in  the  term.  Maintenance  may  be 
said  to  consist  of  both  current  repairs  and 
depreciation.  Used  as  a  term  for  repairs, 
i\  means  the  "up  keep"  of  the  property,  as 
distinct  from  its  "use"  in  operation  and 
should  be  considered  to  cover  the  expendi- 
tures for  current  or  ordinary  repairs,  renewals 
or  replacements  of  property  resulting  through 
wear  and  tear,  or  through  those  casualties  which 
are  incidental  to  the  nature  of  the  operation 
and  which  expenditures  are  necessary  in  or- 
der to  keep  up  the  productive  capacity  of  the 
plant  to  its  original  or  equivalent  state  of  ef- 
ficiency. When,  however,  through  wear  and 
tear,  inadequacy,  obsolescence,  supersession  or 
public  requirements,  the  unit  of  equipment 
becomes  economically  irreparable,  the  uncur- 
rent  or  extraordinary  repairs,  renewals  or  re- 
placements made  necessary  should  be  charged 
to  the  Depreciation  Reserve  accumulated  for 
the  purpose  through  charges  to  operating  ex- 
penses. 

•  Depreciation  can  be  provided  for  in  another 
manner,  which  is  to  credit  the  Construction 
Account  and  charge  Surplus  at  stated  inter- 
vals with  an  amount  representing  the  esti- 
mated depreciation  during  the  year,  or  so 
much  thereof  as  the  finances  of  the  company 
will  permit.  By  this  method  the  plant  ac- 
count will  be  reduced  on  account  of  the  de- 
clining efficiency  of  the  various  units  in  serv- 
ice and  will  be  charged  again  when  such  units 
are  replaced.  This  jriethod  defeats  the  pri- 
mary function  of bookkeeping,  which  is  to 
show  at  all  times  what  the  plant  has  cost. 
Under  the  former  method  this  can  be  seen  by 
referring  to  the  Construction  Account  in  the 
general  ledger,  the  estimated  depreciation  and 
the  provisions  made  therefor  being  shown  by 
the  Depreciation  Reserve  balance. 

*  A  third  method  for  accounting  for  depre- 
ciation consists  in  charging  all  replacements 
to  the  appropriate  maintenance  account,  or  dis- 
stributing  them  over  a  group  of  maintenance 
accounts,  thus  merging  such  charges  with 
those  of  current  "up  keep."  Thjs^jue^hoc]  de- 
stroys all  possibility  of  determining  the 
amount  expended  on  current  "up  keep"  and 
the  amount  spent  on  replacements,  and  owing 
to  the  uneven  interval  of  time  between  the 
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replacements  of  certain  large  and  costly  units 
of  equipment  causes  large  fluctuations  in  op- 
erating expense  and  in  the  annual  surplus. 

This  detailed  treatment  of  the  subject  is 
included  here  because  of  its  direct  bearing  on 
the  interpretation  of  the  books  of  the  Chicago 
^Telephone  Co.  Th^  company  has  not  fol- 
lowed any  one  method.  But  has  combined  in 
some  measure  all  three  methods.  From  1881 
to  1893  it  did  not  credit  the  plant  account 
with  any  amounts  for  depreciation,  but 
•charged  replacements  directly  to  the  mainte- 
nance accounts.  From  1893  to  1907,  inclu- 
sive, the  company  credited  the  plant  account 
annually,  making  corresponding  charges  to 
the  Reserve  for  Deferred  Maintenance  and 
to  current  maintenance,  amounting  to  $3,002,- 
646.01  for  the  city  of  Chicago  proportion  and 
$3,767,233.35  for  the  plant  as  a  whole. 

It  might  be  inferred  from  these  figures  that 
the  plant  was  not  properly  maintained  during 
the  years  preceding  1893.  when  no  credits  to 
plant  were  made.  This,  however,  is  not  nec- 
essarily the  case,  since  an  analysis  shows  that 
the  maintenance  charges  during  those  years 
were  considerably  higher  than  such  charges 
during  more  recent  years,  indicating  clearly 
that  such  replacements  as  were  made  were 
being  charged  directly  to  the  current  mainte- 
nance accounts.  Beginning  with  1904  the 
company  subdivided  the  operating  mainte- 
nance accounts  into  a  group  of  Current  Main- 
tenance accounts  and  Reconstruction  Main- 
tenance accounts,  the  latter  to  be  charged  with 
plant  replacements.  No  credits  were  made  to 
the  plant  for  depreciation  in  1908  and  1909. 
years  when  the  total  charges  to  the  Recon- 
struction Maintenance  accounts  were  very 
large. 

While  the  provision  made  for  depreciation 
in  the  above-mentioned  credits  is  rather  small 
and  cannot  be  considered  as  presenting  the 
actual  depreciation  of  the  plant  during  the 
years  covered,  the  records  show  that  in  190*3 
the  books  were  readjusted  by  summarizing 
the  previous  credits  to  plant  for  depreciation 
and  charging  the  Construction  Account  with 
that  amount  and  making  a  corresponding 
credit  to  the  Surplus  Account.  In  other 
words,  all  the  credits  for  depreciation  were 
reversed  by  journal  entry,  and  the  books  re- 
stored to  the  condition  in  which  they  would 
have  been  had  no  plant  reductions  been  made, 
and  the  credits  for  this  purpose  were  placed 
to  the  credit  of  Surplus.  Since,  however, 
these  credits  were  built  up  through  charges  to 
the  Reserve  for  Deferred  Maintenance  and  to 
the  maintenance  accounts  directly,  from  which 
latter  accounts  the  Reserve  for  Deferred 
Maintenance  was  created,  the  reversal  in  the 
credits  has  resulted  in  increasing  the  operat- 
ing expenses  for  the  years  in  question  and 
reduced  the  net  earnings  correspondingly, 
while  the  Surplus  Account  in  this  manner, 
after  several  vears.  was  increased  jus"  as  it 
would  have  been  had  these  sums  not  been 
charged  to  the  maintenance  accounts  and  the 
net  earnings  permitted  to  show  the  full  actual 
amounts  each  year. 

liecause  of  this  reversal  of  credits  the  plant 
account  on  the  company's  books  shows  no  re- 
duction for  depreciation,  while  the  mainte- 
nance expenses  are  shown  to  be  greater  than 
the  amounts  actually  spent  on  maintenance. 
Since  examination  of  the  physical  plant  proves 
that  it  is  in  good  condition  to  render  the  serv- 


ice required  of  it  and  shows  no  evidence  of 
the  postponement  of  maintenance  other  than 
the  failure  to  provide  adequately  for  deprecia- 
tion, the  only  conclusion  which  can  be  arrived 
at  is  that  the  replacements  which  were  actually 
made  are  included  in  the  maintenance  ac- 
counts and  that  they  therefore  contained  not 
only  the  current  maintenance,  but  an  amount 
which  also  represented  the  actual  yearly  re- 
quirements for  replacements  and  renewals. 
To  make  an  additional  allowance  for  depre- 
ciation would  mean  the  increasing  of  operat- 
ing expense  because  of  the  resulting  duplica- 
tion. In  addition  to  this,  the  maintenance 
accounts  as  they  now  appear  on  the  books 
for  the  years  in  question  are  increased  by  the 
items  which  finally  reached  the  Surplus  Ac- 
count in  1907.  after  having  served  for  a  time 
as  credits  to  construction. 

The  analysis  of  these  transfers  and  the 
charges  through  which  they  were  originally 
set  up  can  best  be  made  from  the  records  of 
the  company  as  a  whole  rather  than  those  for 
the  Chicago  proportion  only,  since  the  com- 
pany has  had  no  occasion  to  apportion  be- 
tween the  city  and  outside  of  the  city  sucn 
general  corporate  accounts  as  the  reserves, 
the  surplus  account  and  the  capital  liability 
accounts. 

■*  To  determine  the  actual  amount  spent  on 
current  maintenance  and  replacements  it  is 
necessary  to  deduct  from  the  book  figures 
those  charges  which  were  not  applied  t  i 
maintenance  or  replacements.  For  this  pur- 
pose Table  IV,  based  on  the  book  figures,  has 
been  prepared  showing  each  year  for  the  com- 
pany as  a  whole,  the  total  of  the  Construc- 
tion Account  and  the  Building?  proportion 
of  the  Real  Estate  Account  from  189")  to  1909. 
the  current  maintenance  charge  and  its  per- 
centage on  the  investment,  the  reconstruction 
maintenance  expense  and  its  percentage  on  the 
investment  and  the  total  of  the  current  and 
reconstruction  maintenance  expense  and  its 
percentage  on  the  investment.  This  last  col- 
umn should  show  the  total  amount  spent  on 
"up  keep"  and  replacements,  regardless  of  the 
fact  Whether  the  charges  when  made  were 
technically  correct  as  Current  Maintenance  or 
Replacements  for  Depreciation.  These  col- 
umns are  the  book  figures,  and  in  order  to 
show  the  actual  maintenance  expense,  after 
making  adjustment  on  account  of  the  charge-; 
to  maintenance  which  were  finally  transferred 
to  surplus,  the  last  two  columns  have  been 
added,  showing  the  total  adjusted  maintenance 
expenses  which  were  actually  put  into  the 
plant  and  the  per  cent  of  this  total  on  the 
plant  investment. 

The  next  to  last  column  in  Table  IV  was 
obtained  through  the  deduction  of  the  detailed 
distributed  charges  which  did  not  actually  go 
into  maintenance. 

Owing  to  the  change  in  accounting  methods 
in  1904,  when  the  Reconstruction  Maintenance 
charges  were  first  opened,  little  of  value  can 
he  obtained  from  the  examination  of  either 
the  Current  Maintenance  or  the  Reconstruc- 
tion Maintenance  charges  only,  hut  recourse 
must  be  had  to  the  sum  of  these  two  columns. 
Expressed  in  terms  of  percentage  on  the  prop- 
erty maintained  this  annual  allowance  ranges 
from  9.503  per  cent,  in  1909.  to  15.788  per 
cent,  in  1905.  When,  however,  the  above  de- 
ductions arc  made  and  the  percentage  com- 
puted on  this  basis,  the  annual  charges  range 


from  6.5  per  cent,  in  1904.  to  10  per  cent  in 
1907,  and  show  an  average  of  8.58  per  cent 
per  year  for  the  period. 

The  deductions  made  above  include  the 
charges  which  created  the  present'  credit  bal- 
ances in  the  Reserve  for  Deferred  Mainte- 
nance and  the  Reserve  for  Depreciation  of 
Buildings,  and  which,  therefore,  are  included 
in  the  value  of  the  plant  for  rate-making  pur- 
poses. This  amount  is  equal  to  6.55  per  cent 
of  the  plant  value,  and  when  distributed  over 
the  period  during  which  it  was  accumulated 
and  added  to  the  actual  maintenance  expendi- 
tures the  total  average  is  increased  fr<}m  8.58 
per  cent  to  9.46  per  cent  per  year. 

The  adjusted  Reconstruction  charges  alone, 
and  the  percentage  which  each  charge  repre- 
sents to  the  plant  investment,  including  build- 
ings, for  the  years  during  the  period  covered, 
are  as  follows : 


Per  Cent. 

1909   J915.193.S1  3.155 

1905   965,292.04  3.530 

1907    493,894.63  1.S95 

1906    161,369.51  .739 

1905    415,947.12  2.245 

1904    94.240.1S  .55S 


This  analysis,  in  view  of  the  fact  that  the 
physical  condition  of  the  plant  is  good,  is  sig- 
nificant of  several  facts.  It  shows  that  for 
fifteen  years  an  average  of  8.58  per  cent  has 
sufficed  for  both  current  maintenance  and  de- 
preciation. It  shows  that  if  it  requires  6  per 
cent  to  provide  for  current  maintenance.  '2.58 
per  cent  is  sufficient  for  depreciation,  and  if. 
on  the  other  hand,  7  per  cent  is  regarded  as 
a  proper  annual  allowance  for  depreciation, 
the  current  maintenance  expense  is  less  than 
2  per  cent  per  year.  These  amounts,  as  here 
shown  for  reconstruction,  still  contain  charges 
which  did  not  go  into  plant,  either  for  cur- 
rent maintenance  or  replacements.  The  cost 
of  removing  subscribers'  stations,  which  dur- 
ing 1909  amounted  to  $268,243.  was  treated  as 
reconstruction.  This  is  an  "operating"  ex- 
pense rather  than  a  "maintenance''  charge. 
The  exact  expenditure  for  this  purpose  each 
year  cannot  he  accurately  ascertained  for  the 
purpose  of  making  the  deduction.  As  a  re- 
sult, the  amounts  in  the  above  table  are  much 
larger  than  the  actual  benefits  to  plant. 

Expert  opinion  and  the  cost  record  of  many 
telephone  plants  which  are  open  to  inspection, 
show  that  current  maintenance  consumes  each 
year  an  amount  equal  to  6  per  cent  of  the 
plant  investment.  In  fact,  in  many  instances 
this  percentage  rises  to  an  average  of  7  per 
cent  or  more  per  year  and  the  facts  give  rise 
to  no  charge  of  extravagance  or  mismanage- 
ment. Certain  it  is  also,  that  a  plant  of  the 
character  of  the  Chicago  Telephone  Company 
cannot  be  insured  against  the  depreciation  of 
physical  assets  by  an  annual  provision  equal 
to  only  3  per  cent  of  the  investment.  Be- 
tween these  two  propositions  there  is  a  third 
which  is  borne  out  by  the  data  here  presented. 
It  shows  that  the  book  figure  as  to  plant 
value,  including  real  estate,  personal  property 
and  the  credit  balances  of  the  Reserve  for 
Deferred  Maintenance  and  the  Reserve  for 
Depreciation  of  Buildings  is  still  in  excess  of 
the  actual  physical  value.  It  shows  that  the 
depreciation  credits  above  referred  to  repre- 
sent the  estimate  of  the  management  as  to 
the  yearly  depreciation  in  plant,  and  that  when 
it  was  decided  to  adjust  the  books  so  as  to 
show  the  actual  investment  which  had  been 
made  in  plant,  these  credits  should  have  been 
transferred  to  the  Reserve  for  Deferred 
Maintenance,  instead  of  being  placed  to  the 
credit  of  Surplus,  which  canceled  the  efforts 
of  the  management  to  strengthen  the  plant 
accounts. 

The  above  analysis  represents  one  method 
of  arriving  at  plant  value  Because  of  the 
conditions  referred  to  the  greatest  reliance 
cannot  be  placed  on  the  total  arrived  at  in 
this  manner,  which  appears  to  he  in  excess  of 
the  actual  present  value  In  view  of  the  ab- 
sence of  data  hearing  on  this  subject,  which 
is  nbsoluteh  reliable,  other  source-  of  infor- 
mation must  be  secured  and  other  computa- 
tions made,  based  upon  the  best  material  avail- 
iblc  This  can  h.  done  by  placing  a  value 
upon  tin-  different  units  of  equipment  em- 
braced in  the  several  classes  of  property 
owned  by  method-;  closely  resembling  an  ap- 
praisal 
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rhe  Changing  Point  of  View  Relative 

to  Sewage  Purification. 

In  our  issue  of  August  23rd  we  printed  an 
article  relating  to  the  proposed  intercepting 
sewers  and  sewage  disposal  in  New  Bedford, 
Mass.  This  article  related  chiefly  to  the  de- 
sign of  the  proposed  works  and  made  but 
brief  reference  to  the  disinfection  of  the  sew- 
age before  its  discharge  in  Buzzards  Bay. 
Since  printing  this  article  a  report  to  Citv 
Engineer  Williams  on  the  disinfection  of  the 
:ity's  sewage  has  come  to  hand.  The  report 
was  prepared  by  William  T.  Sedgwick,  Pro- 
fessor of  Biology  and  Public  Health  in  the 
Massachusetts  Institute  of  Technology.  This 
report  illustrates  very  clearly  the  growing  ten- 
dency to  appeal  to  public  decency  in  all  mat- 
ters relating  to  sanitation,  instead  of  basing 
every  appeal  on  considerations  affecting  the 
public  health.  To  quote  from  the  report,  in 
part : 

We  are  here  (at  New  Bedford),  to  be  sure,  as 
we  often  are  in  matters  affecting  the  public 
health,  obliged  to  strike  a  balance  between  the 
question  of  cost  and  the  question  of  the  sa- 
lubrity of  our  surroundings.  As  has  been  said 
above,  until  recently  there  was  no  question  that 
many  seaboard  cities  must  necessarily  dispose  of 
their  sewage  by  pouring  it  into  adjacent 
waters  without  previous  disinfection,  for  the 
reason  that  the  cost  of  sterilization  made  it  pro- 
hibitive. But  to-day  things  are  changed.  No 
city  like  New  Bedford  can  refuse  to  disinfect  its 
sewage  before  pouring  it  into  the  waters  which 
bathe  its  shores  under  the  excuse  that  the  cost 
would  be  prohibitive.  The  most  that  can  be  said 
against  it  is  that  the  cost  would  be  considerable 
and  the  dangers  arising  from  infected  sewage 
seemingly  remote.  We  have,  then,  to  strike  a 
balance  between  a  considerable  cost  and  a  seem- 
ingly remote  danger.  At  the  same  time,  it  ought 
not  to  be  forgotten  that  what  has  been  called 
the  sentimental  or  aesthetic  consideration  must 
also  be  taken  into  account,  that  is  to  say,  we 
must  consider  not  only  the  diminution  of  danger, 
but  the  feeling  of  greater  decency  which  disin- 
fection of  the  sewage  would  bring  to  many  citi- 
zens who  are  aware  that  the  sewage  must  for 
the  present  be  poured  into  the  Bay. 

£  »  *  *  * 

The  real  question  now  before  the  citizens  of 
New  Bedford  is  this:  Shall  we  infect  or  shall  we 
protect  the  waters  of  the  Bay  before  our  doors? 
—Waters  upon  which  in  summer  pleasure  boats 
constantly  ply,  in  which  children  and  others  are 
frequently  bathing,  and  over  which  the  breezes 
frequently  blow  directly  to  the  city?  We  are 
obliged  to  empty  our  sewage  into  the  Bay,  but 


we  are  not  obliged  thus  to  empty  it  without  any 
previous  purification.  Shall  we  then  simply  let 
it  flow  in  as  a  stream  of  unrestricted  foulness,  or 
shall  we  do  our  best  to  make  it  as  little  objec- 
tionable, and  especially  as  little  dangerous,  to 
the  public  health  as  possible? 

To  the  question  we  may  add  another  which 
may,  I  hope,  appeal  to  the  civic  pride  of  one  of 
the  leading  industrial  communities  of  Massa- 
chusetts. Shall  New  Bedford  in  this  matter 
merely  follow  the  lead  of  other  seaboard  cities 
(except  Baltimore)  most,  and  perhaps  all,  of 
which  adopted  their  present  systems  when  no 
other  was  possible;  that  is  to  say,  shall  we, 
neglectful  of  scientific  progress  and  the  increas- 
ing demands  of  publifc  health  science,  merely 
follow  the  dictates  of  the  past;  or  shall  we  seize 
the  opportunity  which  is  ours  in  a  matter  of 
public  health  and  public  decency,  and  thereby 
win  for  ourselves  the  reputation  for  progressive 
leadership  in  sanitary  measures  in  a  state  which 
has  for  many  years  been  a  leader  among  all  the 
United  States? 

The  concluding  paragraph  of  Prof.  Sedg- 
wick's report  is  here  quoted  in  full,  as  fol- 
lows : 

Finally,  it  ought  to  be  pointed  out  that  public 
decency  is  nowadays  a  matter  of  hardly  less  im- 
portance than  public  health.  The  spitting  nuis- 
ance is  quite  as  much  a  matter  of  decency  as  of 
hygiene,  and  so  it  is  also  with  the  smoke  nuis- 
ance. The  time  is  at  hand,  if  it  has  not  al- 
ready arrived,  when  the  sewage  nuisance  will  be 
dealt  with  quite  as  much  on  the  basis  of  de- 
cency and  sentiment  as  on  that  of  hygiene  and 
sanitation. 


A  Novel   and   Economic   Method  of 
Removing  Stumps. 

In  the  Pacific  Northwest  there  has  recently 
been  developed  a  novel  method  of  removing 
stumps  from  logged-off  land,  and  up  to  the 
present,  it  is  the  most  economic  method  yet 
devised  for  disposing  of  large  stumps.  We 
refer  to  what  is  called  the  "char-pit  process" 
of  clearing  logged-off  land.  Elsewhere  in  this 
issue  the  details  of  the  process  are  given. 

In  the  Aug.  20  issue  of  the  "Oregon  Jour- 
nal" of  Portland,  some  further  facts  about 
the  process  are  published,  of  which  the  follow- 
ing is  an  abstract : 

Mr.  F.  B.  Holbrook,  a  real  estate  agent,  has 
a  "demonstration  camp"  near  Globe,  Ore., 
where  "during  the  past  thirty  days  Mr.  Hol- 
brook has  removed  400  stumps,  2  to  6  ft.  in 
diameter,  for  the  extremely  low  cost  of  75 
cts.  each."  This  includes  the  removal  of  all 
the  roots,  which  are  completely  burned  out. 
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often  for  a  distance  of  50  ft.  from  the  parent 
stump  and  to  a  depth  of  2  ft.  It  is  stated 
that  if  these  huge  stumps  had  been  removed 
by  blasting  it  would  have  cost  $4  per  stump  for 
powder  alone. 

After  the  fires  are  once  started  in  the 
stumps,  "one  man  with  a  long  handle  shovel 
can  attend  to  600  stumps,  which  is  the  average 
number  found  on  a  20-acre  tract."  In  another 
part  of  the  same  newspaper  article  it  is  stated 
that  there  are  40  to  50  big  fir  stumps  per  acre, 
also  that  one  man  can  char-pit  and  destroy 
every  stump  and  fallen  log  on  a  10-acre  tract 
in  five  months. 

The  problem  of  destroying  fallen  logs  and 
brush  has  been  greatly  simplified  by  Mr.  Hol- 
brook at  his  Globe  camp.  By  using  small 
charges  of  black  powder,  he  splits  the  largest 
logs,  and  this,  together  with  other  economies 
practiced,  has  reduced  this  part  of  the  clearing 
process  by  more  than  50  per  cent.    »    *    »  • 

The  actual  work  of  char-pitting  may  be  so 
divided  that  it  can  be  carried  on  the  year 
round.  In  the  rainy  season  the  bark  should  be 
removed  from  the  stumps,  and  around  each 
stump  a  small  trench  dug.  Both  these  opera- 
tions can  be  best  carried  on  in  wet  weather. 
Then  in  the  following  June  or  July,  when  every- 
thing has  been  dried  out  thoroughly,  pile  the 
bark,  which  has  been  removed  from  the  stump, 
around  the  sturhp  and  cover  it  lightly  with 
freshly  spaded  earth.  This  done,  set  fire  to  the 
covered  bark  and  the  process  is  on.  Watch  thfc 
fire  and  keep  it  well  covered  with  earth,  and  in 
from  one  to  three  weeks,  owing  to  the  size  of 
the  stump,  it  will  burn  up,  roots  and  all. 

Engineers  who  plan  to  reclaim  logged-off 
lands  in  the  Pacific  Northwest,  as  well  as  con- 
tractors who  have  heavy  clearing  anywhere 
to  do,  will  find  it  highly  desirable  to  try  the 
char-pit  process.  For  further  information  on 
this  method,  the  reader  is  referred  to  the 
article  published  elsewhere  in  this  issue. 


Method  of  Deep-Water  Dredging  in 
Honolulu  Harbor. — After  experimenting 
with  a  dipper  dredge  and  later  with  a  clam- 
shell bucket  handled  from  the  scow  by  a  stiff- 
leg  derrick,  the  Hawaiian  Dredging  Co.  has 
put  in  service  a  dragline  excavator  equipment 
mounted  on  a  scow  for  the  purpose  of  exca- 
vating the  blasted  coral  rock  from  the  bottom 
of  the  harbor  at  Honolulu.  The  heavy  swell 
at  this  point  made  it  impossible  to  use  the 
spuds  on  the  dipper  dredge.  The  clamshell 
bucket  could  not  pick  up  the  blasted  coral 
rock  under  water.  The  rig  at  present  in  use  is 
considered  good  for  about  20,000  cu.  yds.  a 
month.  It  consists  of  a  scow  120  ft.  long,  50 
ft.  wide  and  12  ft.  deep.  A  Bucyrus  dragline 
machine  with  100  ft.  boom  and  a  3%  cu.  yd. 
bucket  is  mounted  on  the  forward  part  of  the 
scow  on  a  20-ft.  turntable.  The  machine  is 
working  in  water  about  35  ft.  in  depth. 
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The   Inadequate   Salaries   of  British 
Municipal  Engineers. 

It  may  be  of  interest  to  some  of  our  readers 
engaged  in  municipal  engineering  to  learn  that 
British  municipal  engineers  are  also  dissatis- 
fied with  the  salaries  paid  for  their  services. 
Salary  conditions  gradually  are  growing  more 
unfortunate  in  England,  as  in  America.  In 
each  country  engineers  are  a  unit  in  the  be- 
lief that  they  are  underpaid.  In  England,  still 
more  than  in  this  country,  a  comparison  of  the 
relative  earning  ability  of  the  engineer  with 
that  of  other  professional  men  results  to  the 
disadvantage  of  the  engineer. 

In  a  lecture  before  the  Association  of  Civil 
Engineers  of  Cornell  University,  Prof.  H.  N. 
Ogden  of  that  institution  expressed  his  im- 
pressions of  the  financial  status  of  the  British 
municipal  engineer  as  follows  : 

One  fact  constantly  dwelt  upon  in  his  (the 
writer's)  interviews  with  the  different  engineers 
was  the  inadequate  financial  recognition  of  the 
abilities  of  the  local  engineers  and  surveyors  in 
each  of  the  different  plants  (sewage  purifica- 
tion plants).  Apparently  $1,000  a  year  is  a 
large  salary  for  these  local  men  and  they  are 
expected  to  be  good  architects  as  well  as  engi- 
neers in  all  branches  of  the  profession.  Their 
road  work  is  an  important  bianch  and  they  are 
practically  in  charge  of  the  maintenance  of  the 
disposal  plant.     In  most  cases  there  is  a  River 


Conservancy  Board  constituted  by  the  joint 
action  of  the  cities  on  its  banks  which  employs 
one  or  more  inspectors  and  a  laboratory  and  in 
joint  session  acts  on  the  reports  submitted.  If 
a  disposal  plant  fails  to  show  adequate  purifi- 
cation, the  engineer  is  the  one  notified  and  if 
modifications  of  treatment  are  required,  the 
engineer  gives  the  directions.  As  happens  often 
in  this  country,  he  is  not  always  given  the 
necessary  amount  of  straw  for  his  bricks  and 
he  has  to  build  without  adequate  appropriations. 

The  Surveyor  of  London  frequently  ex- 
presses opinions  on  this  subject,  occasionally 
in  editorials  and  almost  every  week  in  the 
form  of  letters  to  the  editor.  We  quote  an 
editorial  from  the  issue  of  August  18.  in  part, 
as  follows : 

The  fact  that  the  profession  is  overcrowded 
cannot  be  gainsaid;  this  overcrowding  is,  in  our 
view,  chiefly  due  to  the  fact  that,  particularly 
in  small  districts,  a  number  of  pupils  are  ad- 
mitted into  offices  where  they  have  but  scanty 
opportunities  for  learning  their  business  in  all 
its  branches.  An  advertisement  which  has  re- 
cently appeared  goes  to  show,  however,  that 
even  the  qualified  man  cannot  expect  very  much 
in  the  way  of  remuneration  for  his  services. 
In  the  case  to  which  we  refer  a  salary  of  $300 
per  annum  is  offered,  and  it  is  stipulated  that 
candidates  must  have  passed  the  Institution 
examination;  this  means  in  effect  that  every 
applicant  for  the  post  in  question  must  be  at 


least  twenty-two  years  of  age,  and  must  have 
made  himself  proficient  in  his  profession  by 
several  years'  continuous  study  and  experience. 
The  wage  -  offered  compares  most  unfavorably 
with  that  which  may  be  obtained  in  almost  any 
other  profession.  For  example,  the  teacher, 
whose  education  is  paid  for  out  of  public  funds, 
can  usually  at  about  eighteen  years  of  age  com- 
mand a  salary  equal  to  that  offered;  moreover, 
the  ordinary  factory  operative,  with  his  trades 
unions  behind  him,  has  in  many  cases  a  mini- 
mum wage  exceeding  $6  a  week  from  a  very 
early  age. 

From  the  following  letter  to  the  editor  of 
The  Surveyor  we  infer  that  in  England,  as  in 
America,  those  who  are  on  the  inside  looking 
out,  comparatively  speaking,  are  satisfied  to 
stand  pat : 

The  letters  published  recently  are  very  oppor- 
tune at  this  present  juncture,  but  we  vers 
much  regret  that  the  elite  of  the  profession  are 
silent  on  the  matter.  When,  oh  when,  we  won- 
der, are  they  going  to  come  forward  and  really 
do  something  tangible  to  uphold  the  dignity  of 
the  municipal  engineering  profession,  and  drag 
it  from  the  mire  into  which  it  is  fast  sinking? 
It  only  needs  someone  to  take  the  initiative, 
and  the  question  of  superannuation,  registra- 
tion of  engineers,  and  unemployment  owing  to 
the  present  pupilage  system,  would  soon  be 
settled  to  everyone's  advantage. 
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Design    of    Concrete    Fountains  and 
Pools  for  South  Parks,  Chicago, 
and  Methods  and  Costs  of  Con- 
struction With  Glue  Molds. 

BY    C.    C.  ANTHONY. 

The  South  Park  Commissioners  of  Chicago 
have  nearly  completed  the  construction  of  an 
Italian  garden  in  Washington  Park.  De- 
parting from  the  usual  practice  of  using  cut 
stone  and  ornamental  iron  for  the  fountains 
and  other  ornamental  features,  reinforced 
concrete  has  been  employed  exclusively.  These 
concrete  ornaments  have  been  used  extensive- 
ly by  the  South  Park  Commissioners  for  some 
time  in  this  Park  and  others  under  control  of 
the  Board.  The  fountains  and  pools  are  of 
attractive  design  and  pleasing  in  effect. 

The  fountain  shown  in  Fig.  1  consists  of  a 
lower  basin  surmounted  by  a  curb,  a  central 
pedestal  and  an  upper  basin.  ■ 

The  lower  basin  of  this  fountain  was  con- 
structed of  concrete  composed  of  1  part  ce- 
ment, 3  parts  sand  to  C  parts  of  1  -in.  lime 
stone.  The  concrete  was  placed  on  a  0-in. 
layer  of  cinders,  forming  a  basin  17  ft.  4  in. 
inside  diameter  and  carried  up  to  receive  a 
concrete  curb,  which  was  cast  in  the  shops 
and  hauled  to  the  site.  The  interior  of  the 
basin  was  lined  with  -l-in.  terra  cotta  and  all 
joints  made  waterproof  with  llvdrolite  water- 
proofing. Reinforcing  rods,  %-in.  in  diameter, 
were  placed  in  the  bottom  of  the  basin,  spaced 
G-in.  on  centers  in  both  directions  to  prevent 
cracks  in  the  cement  and  the  spreading  of  the 
terra  cotta.  A  brass  overflow  was  placed 
in  the  side  ',f  the  basin  (big  2)  and  a  combi- 
nation plug  and  drain  was  placed  at  the  low 
point  in  the  bottom  of  the  basin  (T*ig.  3).  An 
octagonal   base   lo   receive  the  pedestal,  was 

cast  in  the  center  of  the  basin  and  a  hole 

provided  for  two  1  -in.  water  pipes  leading  up 
to  the  jet  The  method  of  construction  was 
that  conunonh  used  for  the  ordinary  con 
Crete  work  and  as  the  forms  and  labor  were 
used  on  the  other  work  gi\cii  below  it  was 
necessary  to  figure  the  material  and  labor 
against  the  total  yardage  of  all  the  works  1 1 1 
obtain  tb<  cost  .  giving  a  cost  of  $7.bTi  per 
CU.  yd.  in  place.  This  cost  includes  the 
flooding  and  tamping  of  the  under,,  ami  plac- 
ing reinforcing  rods, 

Curb, — A»  stated  above  the  curb  was  cast 

in  the  shop  in  injure  a  good  surface.    It  was 


cast  from  a  mixture  of  1  part  limestone 
screenings  to  2  parts  of  pink  granite  screen- 
ings, with  1  part  cement  to  2  parts  of  the 
above  mixture.  The  curb  was  cast  in  16  sec- 
tions and  set  to  the  proper  position  on  the 
lower  basin.  A  small  hole  was  made  between 
the  stones  at  each  joint  and  cement  grout  was 
poured  thrcueh  these  holes  and  allowed  to 
rrn  betw  een  the  curl)  and  the  tera  cotta.  The 
lower  basin  was  then  extended  up  around  the 
curb  on  the  outside  and  the  new  layer  of  con- 
crete held  in  place  by  %-in.  pins  spaced  12 


ins.  apart  around  the  basin,  securing  the  curb 
firmly  to  the  concrete.  One  form  was  made 
from  which  the  Hi  stones  were  cast.  This 
was  rather  slow  work  as  the  form  could  not 
be  used  on  another  stone  until  the  first  one 

had  thoroughly  hardened,  if  two  or  three  re- 
inforcing rods  had  been  used  in  each  stone 
the  work  would  have  progressed  much  faster 
BS  each  piece  COUld  have  been  taken  from 
the  form  while  fairly  green     A  good  smooth 

surface  was  obtained    by  constructing  the 

form  so  that  it  could  be  Idled  with  the  outside 
sulfate  of  the  CUrb  in  the  bottom  and  sides 
of  the  form  and  the  bottom  part  of  the  curb 
at  the  top  ol  the  form  In  other  words  it 
was  cast  upside  dow  n 

I  in  font)  was  constructed  by  gluing  strips 


cut  from  1%-in.  pine  lumber  to  their  proper 
position  around  a  template  or  wooden  forms. 

After  the  curb  was  set  in  place  it  was 
treated  with  acid.  The  acid — a  patented  mix- 
ture was  used — was  dashed  on  to  the  surface 
of  the  curb  with  a  brush,  allowed  to  stand  for 
ten  to  1.")  minutes,  and  then  thoroughly  re- 
moved with  a  brush  and  clean  water.  The 
acid  removed  all  the  surplus  cement  and  left 
a  clean  surface  with  the  pink  granite  chips 
exposed,  giving  the  curb  life  and  sparkle.  (A 
mixture  composed  of  1  part  hydrochloric  acid 


to  'IY2  or  :i  parts  of  water  will  give  very  goc 
results  at  a  cost  of  2c  per  sq  ft.) 
Cost  of  Curb— 


ets.    per   hr  .'  $19.:' 

-  laborers  mixing  concrete,  u,  dnv  at  37V4 

ets.   per  hr  .'   3,0 

I  man  setting  curb  in  position,  l'  days  at 

tin  ets.  pei-  hr   9.6 

1  helper  scttltiR  curb  to  position,  2  days  at 

37%  ets.  per  hr   6.0 

I  man  applying  acid,  %  day  at  37Vfc  ets. 

per  hr   By 

Material   •   9.0 

Total   IW.S 

As  the  curb  contained  :t2  CU.  ft.  of  concrcti 


this  would  give  a  cost  of  $|0..">0  per  CU. 
I'cilrstal     The  pedestal  supporting  (be  U 


^  7,'g  


Fig.  1.    Desirn  of  a  Reinforced  Concrete  Fountain  Used  at  Washington  Park,  Chicago. 
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r  basin  was  composed  of  the  same  mixture 
the  curb  and  upper  basin.  As  the  pedestal 
is  one  in  which  the  design  embodied  heavy 
lief  work  it  was  made  by  means  of  the  glue 
)Ids,  or  flexible  molds  as  they  are  some- 
ties  called.  Molds  of  this  character  can 
made  in  fewer  pieces  than  a  plaster  mold, 


being  so  placed  that  a  uniform  thickness  of 
%  in.  was  obtained.  (Fig.  4<i.).  Then  over 
the  clay  a  layer  of  plaster  of  Paris  stiffened 
with  hair  was  placed,  about  2-in.  to  2%-in. 
thick  (Fig.  4b).  After  the  plaster  cast  had 
hardened  it  was  removed  from  the  clay  and 
the  clav  was  then  removed  from  the  mold.  A 


rm 
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Brass  Bolts 


mfc-  Gasket 


—  Center  Lint 


Polished  -'- 


1  Outlet  Pipe 


0  .  ,o\  Tap  for  Standard - 
:  -°-  \  3' Brass  Pipe 


EngVConfg  Terra  Cotta 

5" 

Fig.  2.    Design  of  Brass  Overflow  for  Basins. 


ving  to  their  flexible  nature.  They  can  be 
oved  from  the  cast  while  the  concrete  is  still 
ift  without  injuring  the  design. 
The  method  of  constructing  a  glue  mold 
in  be  explained  as  follows.  A  model  of  the 
ece  to  be  reproduced  is  taken  and  covered 
ith  a  thick  coating  of  shellac.  As  the  pedes- 
1  in  this  case  was  symmetrical,  a  model  of 
df  the  pedestal  was  all  that  was  required 
Fig.  4).    The  model  was  then  placed  on  a 
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g-  3.    Detail  of  Plug  and  Drain  for  Basins. 

)rking  board  or  table  with  a  small  board 
it  up  at  one  end  of  the  model.  The  board 
is  placed  at  the  end  to  be  left  open  to  re- 
ive the  concrete.  The  model  was  then  cov- 
ed with  a  sheet  of  moulders'  clay;  the  clay 


hole  about  1  in.  in  diameter  was  then  made 
in  the  plaster  cast  to  receive  the  end  of  a 
funnel  and  several  small  holes,  about  %-in.  in 
diameter  were  made  at  various  places  in  the 
cast  to  let  the  air  escape  while  the  glue  was 
poured.  The  plaster  cast  was  then  placed  in 
its  original  position  over  the  model  (Fig. 
4c),  and  the  cavity  between  the  model  and 
the  plaster  cast,  which  was  caused  by  the  re- 
moval of  the  clay,  was  tilled  with  glue.  (A 
fine  grade  of  glue  or  sheet  gelatine  should  be 
used  for  this.) 

Before  the  glue  was  poured  the  board  at 
the  end  was  firmly  anchored  in  place  by  dip- 
ping some  hair  in  plaster  and  passing  it  over 
the  side  and  edge  of  the  board,  next  to  the 
plaster  cast.  As  the  glue  was  poured  in 
through  the  funnel  it  ran  out  at  the  vent  holes, 
but  as  fast  as  the  glue  appeared  at  the  vent 
holes,  the  holes  were  stopped  up  with  a  daub 
of  plaster  or  moulders'  clay.  The  pouring 
continued  until  the  glue  ran  out  of  all  the 
vent  holes  and  the  funnel  remained  full.  Af- 
ter the  glue  had  set  for  about  14  hours  the 
plaster  cast  was  removed  from  the  glue,  the 
glue  from  the  model  and  the  model  used  over 
again  and  the  same  operations  repeated  to  se- 
cure the  other  half  of  the  mold.  After  both 
halves  had  been  secured,  the  inside  of  the 
glue  was  painted  with  white  lead  to  stiffen  it 
and  make  it  waterproof  (a  saturated  solution 
of  alum  is  nearly  as  good  as  the  white  lead ) 
the  two  halves  placed  in  position  and  secured 
firmly  with  rope.  After  placing  a  tin  core 
in  the  center  of  the  mold,  to  provide  an  open- 
ing for  the  water  pipes,  the  mold  was  ready 
to  receive  the  concrete  (Fig.  4rfV 

W  hen  it  is  desired  to  secure  a  glue  mold 
of  a  circular  object  it  is  better  to  make  three 
pieces  for  the  reason  that  when  two  pieces 
are  used,  unless  the  mold  is  cut  exactly  at  the 
center,  there  will  be  an  under  cut  on  one 
piece  of  the  mold  which  would  make  it  hard 
to  remove  the  mold  from  the  finished  cast. 


COST  OF  PEDESTAL. 
(Containing  4   cu.   ft.   of  concrete.) 

1  molder.  4  days  at  $4.60  per  day  $18.40 

1  helper,  4  days  at  $3.00  per  day   12.00 

Material,  including  cost  of  model   6.50 

Total   $36.90 

Upper  Basin. — The  upper  basin  was  molded 
in  the  shops  and  of  the  same  material  as  the 
curb  and  pedestal.  It  was  made  7  ft.  6  in.  in 
outside  diameter,  11  ins.  deep  over  all,  with  a 
depth  of  water  of  about  6  ins.  at  the  center. 
In  the  center  of  the  upper  basin  was  placed  a 
brass  fountain  head  containing  32  holes  %-in. 
in  diameter  and  connected  to  the  two  1-in. 
water  pipes  running  up  through  the  pedestal. 
The  fountain  gives  the  best  results  by  throw- 


A  -Model  on  Working  Board 
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OCIau  removed  Opening  for  Blue 

Fig.  4.    Sketches  Showing  Steps  in  Making 
the  Glue  Molds  for  the  Pedestal. 


ing  the  jet  about  8  ft.  above  the  upper  basin. 
Care  was  taken  to  have  the  upper  basin  well 
reinforced.  Wire  netting  (3/32  in.)  placed 
2  ins.  from  the  top  of  the  concrete,  was  used 
as  the  reinforcement. 


Q 
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Fig.  5.    Detail  of  Basin  and  Curb  for  Garden 
Pool. 


A  detailed  cost  of  the  upper  basin  is  as  fol- 
lows : 

1  carpenter,  1  day  at  $4.60  $  4.6'"' 

1  molder,  2V>  days  at  $4.60   11.50 

1  helper.  2%  days  at  $3.00   T.50 

Materials    8.00 

Total  cost  of  upper  basin  $31.60 

crate. 

This  basin  contains  about  "22%  cu.  ft.  of  con- 
crete. 

The  pool  shown  in  Fig.  5  was  constructed 
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the  same  as  the  lower  basin  in  Fig.  1,  except- 
ing that  the  terra  cotta  lining  was  omitted. 
The  basin  was  given  a  1-in.  finish  coat  of  a 
mixture  composed  of  2  parts  sand,  1  part 
cement,  and  1%  gals.  Hydrolite  to  each  bbl. 
of  cement.  The  same  mortar  was  used  to 
fill  open  joints,  to  bed  the  curb  and  grout 
vertical  joints.  As  the  curb  had  a  face  of 
only  5%  ins.  projecting  above  the  bottom  of 
the  basin  it  was  found  necessary  to  design  a 


basin  through  a  2%-in.  supply  pipe  and  after 
a  depth  of  14-in.  of  water  was  obtained  in 
the  basin  it  was  allowed  to  overflow  through  a 
3-in.  pipe,  _  containing  a  grate,  placed  near 
the  fountain  head,  to  hide  the  drain  from 
view  as  much  as  possible.  (Fig.  8).  The 
basin  was  drained  by  removing  the  overflow 
pipe  from  the  collar  which  was  placed  at  the 
lowest  point  in  the  basin.  The  basin  was  re- 
inforced with  %-in.  rods,  spaced  6  ins.  apart 


-i 

I 
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decfion  on  Center  Line 


Fig.  6.    Overflow  for  Garden  Pool. 


special  overflow  as  shown  in  Fig.  6.  Two 
overflows  were  used.  The  water  was  carried 
to  the  center  of  the  pool  through  a  1%-in. 
pipe  with  the  pipe  projecting  through  the 
bottom  of  the  basin  so  that  a  jet  could  be 
formed  if  desired. 

The  bottom  of  the  basin  was  reinforced 
with  %-in.  rods  spaced  10  ins.  apart  to  guard 
against  cracks  from  the  frost  and  ground 
heave  in  the  spring;  and  also  to  guard  against 
the  expanding  and  contracting  of  the  con- 
crete. 


in  both  directions  and  the  curb  held  to  the 
basin  by  means  of  %.-in.  pins  spaced  6  ins 
apart. 

After  the  work  was  completed  a  few 
changes  were  found  to  be  desirable  in  improv- 
ing the  designs  for  future  work  of  this  char- 
acter. 

The  upper  basin  in  Fig.  1  should  be  pro- 
vided with  a  projection  of  some  kind  around 
the  outer  edge  so  that  the  water  will  drop 
straight  down  and  not  run  under  the  bottom 
towards  the  pedestal.    The  upper  basin  should 
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All  basins  should  be  waterproofed  as 
cracks  appear  when  this  feature  has  been  neg- 
lected. 

Better  results  are  obtained  by  placing  the 
reinforcement  near  the  top-  of  the  basins 
and  not  at  the  bottom  as  has  been  the  prac- 
tice heretofore. 

A   summary  of  costs   compiled   from  the 
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Fig.  8.    Design  of  Combination  Drain  and 
Overflow. 

total  costs  and  yardages  in  all  of  the  abovt 
work  is  as  follows : 

Hauling-  cinders  ■%   mile  and  placing  in 

excavation,  per  cu.  yd  %  0.6j 

Excavating  and  hauling  dirt  2  miles,  per 

cu.  yd   1. 

All  concrete  molded  in  place,  per  cu.  yd...  V. 
Curbs  molded  and  set  in  place,  per  cu.  yd.  40.5 

Terra  cotta,  per  sq.  ft.  in  place  9 

Acid  treatment,  per  sq.  ft  0 

Cost  of   pedestal   36.9 

Cost  of  upper  basin   31.6 

Steam  Shovel  Record  at  Panama. — Th< 

best  record  of  work  for  a  steam  shovel  on  th« 
isthmus  of  Panama  is  now  held  by  steair 
shovel  No.  257  on  the  Panama  railroad  loca 
tion,  working  in  borrow  pits  on  the  Gatui 
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Fig.  7.  — Design  for  Circular  Pools  With    Special  Bronze  Fountain  Head. 


Fig.  7  shows  a  fountain  consisting  of  a 
concrete  basin  constructed  the  same  as  the 
basin  in  Fig.  (>,  excepting  that  the  1-in.  fin- 
ish coat  of  waterproof  mortar  was  omitted. 
In  the  center  was  placed  a  bronze  fountain 
head  of  beautiful  design.  The  bronze  head 
was  purchased  in  Paris  and  similar  in  char- 
acter to  that  used  in  the  Kond  Point,  Champs 
Elysees,  Paris.  The  original  cast  cost  about 
8,500  francs,  not  including  packing  and  ship- 
ping A  planting  strip  was  provided  for 
low  growing  flowers  surrounding  the  basin. 
'Mm    ■•.  atri    v.  .1     ■  upplii  d  ;M   1 1 1 »    1  1  ntcr  'if  the 


not  be  placed  more  than  4  ft.  above  the  lower 
basin. 

The  reinforcing  in  Fig.  7  was  too  heavy, 
Ms-iii.  rods,  spaced  12-in.  apart,  would  have 
been  a  better  proportion,  and  the  pins  hold- 
ing the  curb  in  place  should  have  been  spaced 
about  14  ins.  apart  in  place  of  6  ins.  apart. 
The  planting  space  should  also  be  raised  about 
2  ins.  at  the  curb. 

The  overflow  shown  in  Fig.  H  did  not  prove 
a  success  .is  the  grate  is  constantly  slopping 
up  while  the  overflow  shown  in  Fig  2  causes 
no  trouble  of  any  kind. 


ridge.  The  record  for  tins  shovel  from  Fel 
ruary  to  Julv  inclusive  is  as  follows: 

Total 

by  cur 

liiiys      record.  Cu.  Yds.  by  Cross  Se 

Month,  worked.  Cu.  yds.  Knrth.    KoeU.  Tot 

Feb   23       00,210  1,345       57,550  68 

March  ...   27      67,s>oo  5.400      64,200  69 

April   ....    24       61,100    82.B40 

Miiv    26        72.030    70,030  70 

June   ....    2fi       65.260    58,850 

July    25       62.640    57.270  67 

Totnl  . .  151     889,040     6,746     870,440  81 
The  average  per  day  for  1M  days  is  '_'.-l!l8 
vds  .  cross  section  measurement. 
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Difficulties  and  Progress  of  Sinking  an 

Inclined  Diamond  Drill  Hole. 

When  diamond  drilling  explorations  are  un- 
lertaken  from  the  surface  a  stand  pipe  must 
ie  sunk  to  bed  rock  or  ledge  through  the  over- 
ling soil.  This  will  vary  in  depth  from  a 
ew  feet  to  several  hundred  feet.  Mr.  W.  T. 
toberts  in  Mine  and  Quarry  describes  a  suc- 
essful  undertaking  in  sinking  a  stand  pipe  at 
n  angle.  This  requires  much  more  skill  and 
ime  than  for  sinking  vertically.  The 
ipe  was  driven  near  Ogdensburg,  N.  Y., 
nd  was  started  at  an  angle  of  60°  from  the 


Diagram  Showing  Survey  of  Hole  Drilled 
Near  Ogdensburg,  N.  Y. 

lorizontal  and  sunk  through  a  deposit  of  sand 
md  gravel,  quicksand,  boulders,  and  a  mixture 
)f  mica  and  sand.  The  ledge  was  finally 
■eached  at  a  depth  of  372  ft.  at  which  point 
1  test  of  the  angle  of  the  pipe  showed  44°. 
rhe  accompanying  sketch  shows  the  line  of  the 
)ipe,  as  given  by  tests  made  at  various  depths 
with  a  hydrofluoric  acid  glass  clinometer. 

The  hole  was  started  on  Aug.  4,  1910,  and 
:he  line  of  casing  reached  the  ledge  on  Dec. 
10,  1910,  making  a  total  of  111  working  days 
:onsumed,  or  an  average  of  3.35  ft.  per  work- 
ng  day  of  10  hours. 

Boulders  3  or  4  ft.  or  more  in  thickness 
were  frequently  met  with,  making  the  use  of 
:he  diamond  bit  necessary  in  order  to  place  a 
shot  to  break  them.  Between  the  depth  of  140 
ft.  and  265  ft.  50  blasts  of  dynamite  were  re- 
quired to  advance  the  pipe,  employing  2  to  3 
lbs.  of  dynamite  for  -each  blast.  The  shots 
were  fired  with  an  electric  blasting  battery. 

At  one  point  where  the  formation  consisted 
Df  clay,  cementing  was  tried  in  an  attempt  to 
hold  open  the  hole  until  the  ledge  was  reached, 
but  it  was  found  when  drilling  out  the  cement 
'hat  the  diamond  bit  did  not  follow  the  cement 
:ore,  but  instead  deflected  into  the  softer  clay, 
:hus  making  it  necessary  to  advance  the  pipe 
hrough  this  material. 

After  the  ledge  was  reached,  the  casing  was 
irilled  into  the  limestone  and  cemented  in 
ilace.  The  work  was  continued  with  the 
iiamond  bit  until  the  hole  was  finished  at  a 
iepth  of  1,208  ft.,  measured  along  the  hole. 
It  will  be  noticed  from  the  diagram  of  the 
lole  that  from  400  ft.  to  the  end  of  the  hole 
he  angle  remained  practically  constant,  there 
)eing  a  decrease  in  the  angle  of  but  1%  de- 
crees in  808  ft. 

The  above  described  work  was  performed 
>y  the  Sullivan  Machinery  Company,  using  a 
egular  "B"  Diamond  Core  Drill  and  equip- 
nent. 

The  deep  stand  piping  in  this  hole  was  not 
mticipated,  inasmuch  as  two  previous  holes 
Irilled  near  by  required  only  25  ft.  and  51  ft. 
>f  stand  piping  respectively.  Hole  No.  1  was 
Irilled  at  an  angle  of  38  degrees  and  Hole  No. 
'  at  an  angle  of  60  degrees  from  the  horizon- 
If  such  deep  overburden  could  have  been 
oreseen,  other  sizes  of  piping  would  have  been 
ised  than  those  which  were  available,  as  de- 
cribed  above. 


It  will  be  interesting  to  note  that  after  the 
ledge  was  reached,  and  drilling  started  with 
the  diamond  bit  in  solid  rock,  the  rate  of 
progress  was  greatly  increased.  It  required 
37  days  to  complete  the  remaining  836  ft.  The 
crew  during  this  time  worked  2  shifts  per  day, 
of  10  hrs.  each.  The  progress  in  this  latter 
drilling  was  22.6  ft.  per  day,  or  11.3  ft.  per 
shift.  During  this  time  the  hole  was  cemented 
twice.  The  drilling  from  372  ft.  to  the  finish 
of  the  hole  was  mostly  in  limestone,  although 
occasional  wide  bands  of  quartz,  hornblende, 
granite,  dyke,  and  pygamite  were  encountered. 


A  Pneumatic  Method  of  Ejecting  Muck 

From  Caissons. 

The  accompanying  illustration  taken  from 
Schweizerische  Bauseitung  shows  a  special 
form  of  pneumatic  ejector  for  forcing  muck 
from  the  working  chamber  in  sinking  cais- 
sons. 

The  air  pressure  used  for  the  working 
chamber  is  controlled  by  passing  the  air 
through  a  pressure  reducer.  The  regular  sup- 
ply of  air  is  kept  at  a  pressure  sufficiently 
high  to  operate  the  pneumatic  tools  which  are 
used  in  the  working  chamber. 

The  ejector  comprises  a  tank  connected 
through  a  valve  with  a  3%-in.  discharge  pip** 
running  to  the  surface.  A  2-in  high  pressure 
pipe  joins  the  discharge  pipe,  pointing  up- 
ward, as  shown,  at  an  angle  of  45  degrees. 

The  tank  is  filled  with-  muck  and  if  this  is 
of  a  clayey  character  enough  water  is  added 


to  make  it  of  proper  consistency  to  be  blown 
out.  Sand  is  handled  without  the  addition  of 
water.  The  air  pressure  in  the  caisson  is 
utilized  to  force  the  muck  to  a  point  where 
the  high  pressure  may  be  turned  in  to  force 
the  material  the  rest  of  the  way  out.  When- 
ever the  tank  becomes  nearly  empjy  the  process 
must  be  stopped  in  order  to  prevent  serious 
loss  of  air  from  the  chamber. 


The  Application  of  Hammer  Drills  to 
Tunneling  and  Quarrying. 

A  few  years  ago  when  hammer  drills  were 
first  introduced  in  mining  w<ark,  it  was  thought 
that  their  use  would  be  closely  confined  to 
blockholing,  trimming,  cutting  hitches  for 
timbers  and  for  similar  light  drilling.  As 
these  tools  have  been  developed  they  have 
been  found  to  be  of  much  further  use  and 
their  speed  and  economy  has  surpassed  those 
of  piston  drills  on  mountings,  under  condi- 
tions of  not  excessive  severity  in  heavier 
ground  breaking. 

According  to  Mine  and  Quarry  the  Ray 
Consolidated  Copper  Co.,  of  Ray,  Arizona, 
has  made  tests  on  sinking  and  drifting  work 
with  satisfactory  results  and  a  considerable 
amount  of  drilling  of  these  classes  is  now 
performed  with  hammer  drills.  Some  time 
ago,  two  Sullivan  hammer  drills  were  given  a 
tunnel  heading.  In  the  opposite  heading  two 
2Ms-in  piston  drills  were  driving  through  almost 
identical  ground.  The  hammer  drills  averaged 
1L  ft.  of  advance  per  24  hrs.,  and  the  piston 
drills  averaged  8  ft.  The  method  of  work 
was  as  follows.  After  a  shot  the  driller  put 
in  his  upper  holes  from  the  top  of  the  muck 
pile,  while  the  mucker  is  at  work  loading  out 
the  heap.  The  lifters  are  therefore  put  in 
last,  when  the  muck  has  been  all  removed. 
This  rock  is  chiefly  porphyry  schist,  with  some 
limestone,  and  would  be  classified  as  fairly 
soft  rock. 

From  April  5  to  May  1,  25  days  a  crew  of 
one   drillman   and   one  mucker,  advanced  a 


4x6  ft.  tunnel  254.5  ft.  The  cost  of  labor  and 
supplies  on  the  machine  amounted  to  $1.54, 
or  $.006  per  ft.  of  tunnel.  The  tool  used,  a 
Sullivan  "DB-15,"  weighs  25  lbs.,  uses  %-in. 
hollow  steel,  and  consumes  about  20  cu.  ft. 
of  free  air  per  minute  at  90  lbs.  pressure. 

Another  method  employed  in  this  mine  for 
drifting  is  to  drill  the  upper  holes  with  an 
air  feed  stoper,  and  the  down  holes  with  the 
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hand  feed  tool.  The  great  advantage  in  using 
hammer  drills  in  work  of  this  class,  as  in 
stoping,  consists  in  the  fact  that  no  time  is 
lost  in  mucking  for  the  "set-up,"  as  in  the 
case  of  piston  drills,  or  in  mounting  the  drill 
afterwards  on  the  bar  or  column.  Holes  can 
be  placed  at  just  the  point  and  angle  required 
to  break  the  rock  properly,  with  the  least 
amount  of  drilling  and  the  smallest  quantity 
of  explosive. 

OTHER    APPLICATIONS    OF    HAMMER  DRILLS. 

Machine  drills  have  replaced  hand  drilling 
in  crushed  stone  quarries  to  a  very  large  ex- 
tent, hut  there  arc  still  many  concerns  which 
cling  to  the  old  method,  or  which  do  not  use 


holes  is  done  by  skilled  men,  also  paid  by  the 
day.  The  loading  is  paid  for  by  the  ton. 
This  arrangement  places  the  superintendent 
in  full  authority  and  he  is  not  handicapped 
as  under  the  former  system. 

The  tripod  machine  has  drilled  as  high  as 
96  ft.  of  12-ft.  holes  in  a  10-hr.  day,  while 
with  the  hammer  drills  93  ft.  is  an  excellent 
day's  work  and  65  ft.  more  nearly  the  average. 

A  good  contract  quarryman,  drilling  by 
hand,  would  average  8  ft.  of  deep  hole  per 
day  and  10  ft.  of  pop-holes. 

The  hammer  drills  of  a  capacity  for  drill- 
ing 5  ft.  in  depth,  weigh  40  lbs.  Hollow  1  in. 
hexagonal  steels  are  used,  sharpened  with  a 
6-point  "rose"  hit.    These  tools  are  the  ones 


Fig.  1.    Hammer  Drills  for  Drilling  Holes  8  Ft.  Deep  at  Jacksboro,  Texas. 


air  or  steam  drills  for  all  of  the  purposes  to 
which  they  might  be  applied  profitably.  The 
development  of  the  hand  feed  air  hammer 
drill  now  enables  hand  drilling  to  be  dispensed 
with  entirely,  at  a  great  saving  of  time,  labor 
and  cost  of  production. 

A  quarry  which  has  recently  given  up  hand 
drilling  with  satisfactory  results  is  that  of 
the  Shenango  Limestone  Co.  at  Newcastle, 
Pa.,  which  produces  some  300,000  tons  of 
crushed  stone  per  year  for  ballast  and  furnace 
flux. 

Until  about  a  year  ago  all  drilling,  both  on 
the  benches  and  in  pop-holing,  was  done  by 
hand  on  a  contract  basis.  That  is,  the  quarry 
was  split  up  into  sections,  each  assigned  to 
a  separate  laborer  or  contractor.  The  con- 
traitor  bought  his  tools  and  dynamite  from 
the  company,  and  received  a  fixed  price  for 
the  stone  when  he  had  loaded  it  on  the  cars 
ready  for  the  crusher.  The  stone  was  hauled 
at  company  expense. 

This  system  involved  a  number  of  disad- 
vantages. The  company  found  difficulty  in 
Securing  a  regular  supply  of  stone  for  the 
crusher,  because  each  man  worked  as  slowly 
>.r  a>  fast  as  he  desired,  and  only  when  he 
desired,  A  very  long  working  face  was 
necessary,  to  provide  a  section  for  each  of 
the  large  number  of  men  needed  on  this 
system.  The  use  of  explosives  was  entrusted 
to  inanv  individuals,  thus  rendering  the  lia- 
bility of  accidents  a  hiph  one. 

Trouble  also  arose  when  the  quarry  manager 
wished  l<>  discharge  men,  in  agreeing  on  the 
amount  and  value  of  the  stotfe  already  drilled 
or  ready  to  load. 

About  a  year  ago  the  company  experi- 
mented with  machine  drills  and,  after  testing 
various  makes  and  si/es,  purchased  a  Sullivan 
■  lass  I  T.  II  8% -in,  tripod  drill  and  Sul- 
livan    'las.     1)1',  l!i     hand     hammer  drills, 

nid  Sulbvan  elans  DB-19  hand  hammer  drills, 

of  wliii  b  it  now  has  H  in  use.  I  trillers  are  now 
paid  by  the  day,  and  all  loading  and  tiring  of 


generally  selected  for  crushing  quarry  pur- 
poses. Holes  must  often  be  drilled  in  places 
not  easy  to  reach,  and  for  which  a  heavier 
tool  would  be  too  cumbersome,  while  smaller 
sizes  have  been  found  wanting  in  capacity 
and  wearing  qualities.  Shallow  benches.  2  to 
5  ft.  in  height,  must  frequently  he  lifted,  on 
account  of  variation  in  stone,  of  the  stratifi- 
cation, or  for  the  purpose  of  extending  track, 
to  secure  better  loading  facilities. 

The  drills  at  Newcastle  put  in  holes  aver- 
aging 18  ins.  deep,  but  frequently  running  up 
to  4  or  •">  ft.,  with  soeed  and  economy.  Much 
pop-hole  work  is  done  also,  in  breaking  up 
large  fragments,  or  in  freeing  pieces  which 
are  cracked  but  still  attached  to  the  face. 
These  holes  vary  from  5  to  18  ins.  in  denth. 
Another  application  is  that  of  taking  up  "hog- 
backs" that  interfere  with  track-laying. 

At  the  Holran  Stone  Company's  quarry, 
Maole  Grove.  Ohio,  three  of  the  40-lb.  drills 
and  one  25-lb,  tool  for  light  work  at  the 
crusher,  are  used.  The  stone  is  loaded  at  the 
quarrv  by  a  steam  shovel,  and  frequently 
pieces  too  large  for  the  crusher  are  inadver- 
tently placed  on  the  cars.  These  arc  removed 
from  the  car  by  a  small  air  hoist,  and  broken 
1>V  pop  holes  and  plug  and  feather  wedges. 
(  >nc  man.  with  one  of  these  tools,  can  do  the 
work  of  four  or  live  with  sledges. 

Drilling  8-ft.  Holes.-  At  the  quarrv  of 
K'islcv  l!ros.  K-  Company  of  (aeksboro,  Texas, 
the  deepest  drilling  with  hammer  drills,  so 
far  as  we  know,  is  done.  I  his  rock  is  hard 
limestone,  in  layers  from  I  to  12  ins.  thick. 
\  portion  of  the  quarrv  is  winked  in  S  ft. 
Faces  and  here  the  drilling  is  done  with  1  *  *  lb. 
drills  The  rink  is  interspersed  with  shallow 
mud  seafflS  or  pockets  The  use  of  the  patent 
exhaUSl  valve  referred  tO  above,  enables  mud 
and  CUttingS  to  be  thrown  with  ease  from  the 
>  II  hobs  When  the  drill  strikes  a  pocket 
of  mud,  the  steel  is  caught  In  a  wire  hook 
and  held  a  little  above  the  mud,  while  with 
the   Other  hand   the  diilhnan   keeps  the  tool 


running  with  a  light  blow,  all  of  the  exhaust 
air  being  thrown  down  the  steel. 

One  8-ft.  hole  which  the  writer  timed  was 
completed  in  21  minutes.  The  following  rec- 
ords of  block  hole  work  taken  from  the  com- 
pany's books,  are  a  good  indication  of  the 
capacity  of  these  tools. 

No.  Av.  ffi 

of    Foot-  Av.  per 

Date.  holes,  age.  Hrs.   depth,  hr.i 

June   2,    1010   73      197      10      2.7  19.1 

July  11,   1910   S3     130      10      1.5  13.C 

July  15,   1910   95      213      10      2.25  21.| 

Wit.  of  Apr.  1,  1911.. 464  1441  110  3.1  13.C 
Wk.  of  Apr.  8,  1911.. 428  845  SO  1.97  10.( 
Wk.  of  Apr.  15,  1911.461  1443  113  3.13  12.1 
Wk.  of  Apr.  29,  1911.374  1123  103.5  3.0  10.* 
Wk.  of  May  5,  1911.. 484    1296    110       2.7  11.! 

Drilling  Sandstone. — At  the  sandstone  quai-j 
ries  of  Waller  Bros.'  Stone  Co.,  McDermott. 
Ohio,  40-lb.  drills  are  used  to  break  the  stone 
into  proper  sizes,  after  it  has  been  freed  on 
two  sides  by  a  channeling  machine.  The  stone 
is  in  horizontal  layers  from  5  to  24  ins.  thick, 
separated  by  an  inch  or  two  or  shale.  Plug 
holes  from  3  to  8  ins.  deep  are  drilled  with 
hollow  1-in.  bits,  and  the  blocks  split  with  plug 
and  feather  wedges.  An  average  rate  oi 
progress  is  75  ft.  of  hole  per  hr.  In  the 
grindstone  quarries,  where  the  stones  are  cut 
out  round,  the  hammer  drill  is  used  to  put 
in  holes  2  to  5  ft.  deep  under  the  stone  proper 
to  receive  a  small  charge  of  powder.  This 
work  formerly  was  done  by  hand,  as  the  hole; 
could  not  be  properly  placed  with  a  tripoc 
drill. 


Special  Door  for  Chute. 

The  accompanying  illustration  shows  i 
special  form  of  door  for  a  chute  which  i< 
easily  and  cheaply  made,  lasts  longer  thai 
most  chutes,  requires  a  minimum  of  repair; 
and  gives  a  minimum  of  trouble,  while  it  it 
exceedingly  handy  to  manipulate.  It  is  de- 
scribed by  A.  O.  Christensen  in  the  Engineer- 
ing and  Mining  Journal. 

The  door  consists  of  a  piece  of  heavy  shee 
iron  D.  bent  into  a  half  circle.  The  heigh 
of  this  sheet  equals  the  height  and  its  diara 
eter  the  width  of  the  chute  mouth.  The  shee. 
iron*  has  two  %  or  %-in  holes,  each  bore( 
about  one-third  the  way  from  the  top,  closi 
to  the  edge.  It  also  has  a  handle  attache' 
to  its  center,  near  the  bottom.  To  place  th< 
door  two  bolts,  V2  or  %  in.  diameter,  and  loB( 
enough  to  penetrate  the  planks  which  fom 


Sketch  of  Handy  Chute  Door. 

the  sides  of  the  chute  mouth,  with  about  I1 
in.  to  spare,  arc  placed  and  locked,  as  shovi 
at  It.  In  order  to  hold  the  chute  door  frOB 
flying  open  from  the  weight  of  the  ore  ifl 
the  chute,  a  bolt  A  is  inserted,  thus  holdim 
the  door  closed. 

To  fill  a  car  from  the  chute,  the  bolt  A 
removed  and  the  door  lifted  by  means  01 
handle  C  until  sufficient  ore  has  run  frpr 
the  chute.  The  door  is  then  closed  and  bo 
./  inserted.  It  might  he  supposed  tha 
trouble  would  be  experienced  in  closing  tn 
door,  hut  such  has  not  been  found  to  he  th| 
case. 

Transportation  Record  in  Culebra  Cut.- 

On  August  II  a  transportation  record  1w 
broken  in  Culebra  cut.  Nine  35  car  SOW 
dump  trams  were  handled  to  datun,  51  l.ulgcr 
wood  trains  of  21  cars  were  handled  t 
Chagres  district  dumps,  making  .1  total  of  • 
trains,  1,710  cars,  and  57.357  ,11  \<N  handle 
out  of  the  north  end  of  ibe  .  ul  on  lli.it  ilatt 
which  is  the  largest  number  of  trains  eve 
handled  in  one  day  out  of  that  end  of  the  CU 
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itreet  Widths  and  Their  Subdivisions.* 

The  planning  of  street  systems  is  perhaps 
he  most  serious  and  important  problem 
rhich  comes  before  this  Conference.  I  say 
Bs  because  it  is  the  first  problem  of  town- 
lanning  and  involves  the  laying  of  the  very 
Dundation  of  the  city.  We  all  know  what 
appens  to  the  structure  when  its  foundation 
ails.  This  Conference  has  come  into  exist- 
nce,  and  the  great  exhibition  now  being  held 
1  this  building  has  been  brought  about  chief- 
I  because  foundations  have  failed  somewhere 
nd  we  are  seeking  the  best  methods  for  re- 
airing  them  and  laying  deeper,  firmer,  and 
lore  permanent  ones  for  the  cities  of  the 
uture. 

Mr.  Nolen's  suggestion  that  "Permanent 
'rogress  in  City  Planning  will  result  mainly 
rom  a  patient,  open-minded  and  scientific 
tudy  and  solution  of  such  problems  as  are 
spresented  by  the  subject  of  this  paper"  calls 
or  our  most  careful  and  earnest  considera- 
on.  It  is  generally  agreed  that  the  healthy, 
rogressive  development  of  a  city  depends 
rimarily  upon  the  opportunities  offered  by 
le  street  system  for  unlimited  and  untram- 
leled  circulation,  and  the  experience  of  all 
irge  industrial  cities  has  been  that  the  de- 
land  for  better  and  greater  facilities  for 
ach  circulation  is  increasing  more  rapidly 
lan  means  for  supplying  it  can  be  found ; 
lerefore,  the  wise  determination  of  street 
idths  is  one  of  the  most  important  of  the 
ractical  and  economic  problems  of  city  plan- 
ing and  should  be  subjected  to  a  much  closer 
:udy  than  has  heretofore  been  the  practice 
f  town  planners. 

The  failure  of  streets  in  the  busiest  sec- 
ons  of  large  industrial  cities  to  provide  ade- 
uate  facilities  for  general  circulation,  and 
le  wastefulness  of  unused  street  areas  in 
ther  sections  of  the  same  communities,  are 
)o  well  known  to  need  any  lengthy  comment, 
dthough  much  of  the  annoyance,  waste  of 
me  and  energy,  and  pecuniary  loss  due  to 
Dngestion  of  traffic  and  lack  of  rapid  transit 
n  the  one  hand,  and  the  uselessness,  ex- 
■avagance  and  unloveliness  of  barren  areas 
n  the  other,  may  be  traced  to  unwise  street 
lanning  it  is  doubtful  whether  any  amount 
f  human  skill,  wisdom  and  foresight  can 
ntirely  eliminate  the  danger  of  the  recur- 
ence  of  these  unfortunate  conditions.  The 
uture  requirement  of  a  street  is  a  dark  mys- 
:ry  which  only  time  will  fully  reveal ;  re- 
lanning  and  rebuilding  will  probably  always 
emain  municipal  liabilities ;  but  although  our 
revision  may  not  be  sufficiently  unerring  to 
nable  us  to  fully  anticipate  the  future  the 
nowledge  gained  by  unfortunate  experience 
hould  make  us  more  cautious  and  painstak- 
lg  in  our  study  of  the  problem  and  should 
nable  us  to  plan  streets  which  will  not  be 
ntirely  wasteful  and  ugly  during  the  period 
men  their  ultimate  destiny  is  uncertain  and 
et  will  have  a  reasonable  prospect  of  success- 
ally  meeting  every  demand  of  the  years  to 
ome. 

That  "There  is  nothing  new  under  the 
un"  is  as  true  of  street  planning  as  of  other 
hings.  The  street  planner  has  the  physical 
xample  of  every  width  and  form  of  de- 
elopment  to  choose  from,  from  the  narrow 
nloveliness  of  the  back  alley  to  the  splendid 
readth  of  the  Avenue  due  Bois  de  Boulogne. 
Vhether  standards  be  established  or  not,  his 
udgment,  wisdom  and  skill  will  be  the  true 
neasure  of  his  success  in  the  final  analysis 
f  the  problem,  and  it  is  much  more  neces- 
ary  that  complete  power  over  the  establish- 

*Paper  by  B.  Antrim  Haldeman,  Assistant 
2ngineer,  Bureau  of  Surveys,  Philadelphia,  Pa., 
ead  before  the  Third  National  Conference  on 
lity  Planning,  Philadelphia,  May  17,  1911.  Mr. 
lalderman  in  his  paper  discusses  a  number  of 
'Oints  in  the  papers  of  John  Nolen  (Engineering- 
lontracting,  May  31,  1911),  and  Charles  Mul- 
ord  Robinson  (Engineering-Contracting,  July 
8,  1911),  presented  before  the  above  conference. 


ment  and  maintenance  of  streets  be  vested  in 
able  and  responsible  hands  than  that  their 
widths  should  be  either  standardized  or  de- 
standardized. 

There  seems  to  be  an  abundance  of  reason- 
able argument  both  for  and  against  the  stan- 
dardization of  street  widths  and  there  is  no 
doubt  that  our  street  planning  methods  can 
and  should  be  improved,  but  until  there  shall 
be  a  larger  consideration  for  the  general  pub- 
lic welfare  in  methods  of  land  development 
and  a  strong  central  authority  which  can  ef- 
fectively control  such  development  we  can- 
not hope  to  be  very  successful  in  reducing 
street  planning  to  an  economic  or  scientific 
basis.  The  most  successful  experiments  which 
have  been  carried  out  under  modern  economic 
theories  of  town  planning  have  been  where 
the  proprietors  of  large  tracts  of  land,  or 
municipal  governments  such  as  exist  in  some 
of  the  cities  of  Europe,  have  been  able  to  ab- 
solutely control  the  character  of  the  improve- 
ment and  the  number  and  kind  of  buildings 
to  be  erected.  Such  control  does  not  obtain 
in  American  cities  and  cannot  obtain  without 
the  enactment  of  restraining  laws  which  would 
be  violently  opposed  by  property  owners  as 
restricting  their  right  to  do  as  they  please 
with  their  property.  We  will,  of  course,  have 
such  laws  in  time,  but  the  time  is  not  yet, 
and  until  we  have  them  our  safest  course  of 
procedure  is  our  present  practice,  exercised 
with  a  greater  degree  of  judgment,  discretion 
and  firmness. 

If  there  has  been  one  influence  more  potent 
than  any  other  in  the  establishment  of  street 
widths  in  American  cities  it  has  been  the  in- 
fluence of  standards,  unconscious  and  unin- 
tentional, perhaps,  and  the  result  of  long  es- 
tablished custom,  but  yet  standards.  Most  of 
our  cities  have  a  comparatively  limited  variety 
of  street  widths,  or  standards.  Eastern  cities, 
as  a  rule,  have  a  greater  variety  than  west- 
ern ones,  and  where  their  use  has  been  found 
to  be  economical  and  generally  satisfactory  in 
practice  standardization  is  a  success,  elsewhere 
it  is  a  failure.  That  it  is  at  least  a  partial 
failure  in  most  cases  seems  evident  in  the 
fact  that  this  Conference  is  treating  it  as  a 
serious  problem,  but  its  failure  may  be  due 
to  the  unwise  distribution  of  the  various 
widths. 

If  we  eliminate  streets  less  than  40  ft.  in 
width,  which  are  no  longer  permissible  here, 
Philadelphia  has  been  a  standardized  city  since 
its  foundation.  William  Penn's  standard  was 
50  ft.,  but  he  laid  out  one  street  of  each  of 
the  widths  of  66,  100  and  113  ft.  For  a 
longer  time  than  the  oldest  resident  can  re- 
member new  streets  have  been  40,  50,  60,  70, 
80,  100  and  120  ft.  in  width,  the  two  latter 
widths  being  exceptional  and  applied  to  few 
streets,  while  50  and  60  ft.  have  been  the 
widths  most  frequently  used.  These  widths 
have  not  been  established  by  any  law  but  have 
resulted  from  long  established  custom ;  they 
are  standards,  and  if  applied  with  proper 
judgment  and  discretion  should  give  as  good 
results  as  any  scheme  of  standardization. 

The  suggestion  has  been  made  that  streets 
might  be  classified  and  standardized  as  fol- 
lows : 

Main  thoroughfares  from  90  to  150  ft. 

Secondary  thoroughfares. .. from  60  to    90  ft. 

Local   streets  from  40  to    60  ft. 

but  this  offers  such  a  wide  latitude  of  choice 
that  it  seems  to  lean  very  far  toward  de- 
standardization  since  any  width  from  40  to 
150  ft.  is  allowable.  The  so-called  German 
standards  are  subject  to  the  same  objection, 
while  those  of  Washington  and  those  recom- 
mended by  the  London  Traffic  Commission,  al- 
though they  establish  definite  widths,  ignore 
many  widths  which  seem  both  desirable  and 
economical. 

It  is  extremely  doubtful  whether  any  sharp- 
and  whether  planned  to  be  industrial  or 
standardization  would  be  permanently  benefi- 
cial or  economical  even  if  firmly  established 


by  law  or  practice.  A  street  system  designed 
to  efficiently  fulfil  all  its  functions  during  a 
long  period  of  usefulness  must  be  planned 
far  in  advance  of  improvements,  and,  in  the 
absence  of  any  power  to  control  such  im- 
provements, the  planner  cannot  predetermine 
their  class  or  character  in  any  given  locality ; 
the  development  of  a  new  town  or  a  new  sub- 
urb always  begins  with  the  erection  of  dwell- 
ings, and  whether  planned  to  be  industrial 
or  whether  the  streets  be  wide  or  narrow 
residential;  after  the  community  has  attained 
a  substantial  growth  gradual  changes  come 
through  natural  causes;  the  residential  street 
may  become  a  business  street ;  the  first-class 
business  street  may  lose  its  importance  as 
trade  drifts  to  a  more  popular  locality;  this 
has  been  the  experience  of  Philadelphia,  and 
probably  of  every  large  city.  The  width  of 
the  street  has  little  influence  in  determining 
the  character  of  the  improvement  on  abutting 
property,  oV  even  on  the  flow  of  traffic.  Al- 
though Market  St.,  Philadelphia,  is  100 
ft.  wide,  Chestnut  St.,  50  ft.  wide  and  one 
square  south,  was  for  many  years  a  much 
more  important  business  and  traffic  street  and 
only  its  congestion  has  forced  trade  and  traf- 
fic from  it  into  Market  St.  The  section  that 
held  the  homes  of  the  best  families  a  hundred 
years  ago  is  now  occupied  largely  by  the 
foreign  element  and  part  of  it  has  become 
slums ;  the  best  families  have  moved  west- 
ward, beyond  Broad  St.,  and  they  are  now  be- 
ing driven  out  of  that  section  by  the  resist- 
less tide  of  trade.  Although  Washington  St., 
Boston,  is  very  narrow  its  great  importance 
as  a  business  and  traffic  street  is  undeniable. 

Mr.  Robinson  strikes  the  keynote  of  the 
objection  to  standardization  when  he  says 
that  "it  results  in  misfits  and  means  extrava- 
gance and  maladjustment,"  but  until  we  have 
a  thoroughly  efficient  system  of  control  over 
the  sub-division  and  use  of  land  we  must 
continue  to  take  chances  of  these  misfits  and 
extravagances  or  we  will  gravitate  to  an  even 
worse  condition,  as  intimated  by  Mr.  Nolen 
when  he  says  that  "if  no  standards  are  fixed 
there  is  a  danger  of  private  interests,  through 
pressure  and  influence,  succeeding  in  securing 
action  which  is  in  conflict  with  public  re- 
quirement." This  pressure  of  private  inter- 
ests with  sufficient  influence  to  obtain  special 
privileges  would  become  a  serious  menace 
wherever  any  abrupt  change  from  long  es- 
tablished practice  was  attempted.  In  such  a 
city  as  Philadelphia,  where  the  only  limit  to 
the  number  of  houses  which  may  be  placed 
upon  an  acre  is  that  each  shall  have  at  least 
14  ft.  frontage  and  144  sq.  ft.  of  open  space, 
or  yard  area,  attached,  the  abandonment  of 
standards  would  have  none  but  disastrous  re- 
sults. Only  a  few  years  ago  a  real  estate 
operator  asked  that  a  certain  unopened  street 
be  reduced  from  the  planned  width  of  80  ft. 
to  60  ft.,  arguing  that  it  was  a  suburban,  resi- 
dential street  so  far  from  the  center  of  the 
city  that  the  greater  width  would  never  be 
required ;  the  request  was  very  properly  re- 
fused but  it  is  probable  that  only  the  fact 
that  it  was  upon  the  confirmed  city  plan  of 
a  standard  width  common  in  that  section 
saved  it  from  being  narrowed;  to-day  it  is 
one  of  the  finest,  most  important,  and  most 
heavily  traveled  streets  in  that  section  of  the 
city.  This  is  not  an  isolated  case  and  re- 
sults have  not  always  been  so  happy :  streets 
which  have  been  upon  the  city  plan,  but  not 
open,  have  frequently  been  narrowed  or  oth- 
erwise changed  under  the  pressure  of  real 
estate  influences  to  the  very  great  disadvan- 
tage of  adjacent  property  in  the  subsequent 
development. 

Taking  the  position  that  the  adoption  of 
arbitrarily  fixed  standards  of  width  offers 
little,  if  any,  economy  over  present  general 
practice,  and  that  de-standardization  is  not 
safe  where  the  planning  is  subject  to  selfish 
political  or  private  influence,  there  yet  re- 
mains two  methods,  or,  rather,  a  combination 
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of  two  methods,  which  seems  to  be  both  prac- 
tical and  economical  in  its  initial  application 
and  ultimate  results;  one  is  the  standardiza- 
tion of  units  for  determining  the  widths  of 
streets  and  the  other  is  the  "elastic"  street. 

The  standardization  of  the  units  upon  which 
the  widths  of  streets  may  be  based  appears  to 
be  an  entirely  logical  proposition;  if  defi- 
nitely established  it  could  not  fail  to  result  in 
large  economy.  Its  ultimate  efficiency,  used  in 
connection  with  the  "elastic"  street,  would, 
of  course,  involve  wisdom,  skill,  and  foresight 
in  the  planner,  and  to  obtain  permanently 
beneficial  results  its  application  would  elimi- 
nate some  of  the  moments  of  "inertia"  and 
require  much  of  the  "thinking  and  surveying" 
so  darkly  hinted  at  by  Mr.  Robinson.  The 
units  of  measurement  suggested  by  Mr.  Nolen 
are  probably  ample  to  satisfy  present  condi- 
tions, but  restrictive  legislation  might  be 
necessary'  to  prevent  a  future  increase  in  the 
width  of  vehicles;  as  there  is  no  likelihood 
of  any  early  legislation  of  that  kind  it  might 
be  wise  to  adopt  nine  feet  rather  than  eight 
for  that  unit.  The  2-ft.  unit  for  determining 
the  width  of  sidewalks  might  not  be  sufficient 
for  fat  men,  baby  coaches,  push  carts  or 
wheelbarows,  but  they  may  safely  be  classed 
as  allowable  exceptions. 

If  the  "street  beautiful"  is  to  be  a  factor 
in  the  problem  a  unit  width  for  planting 
spaces  must  be  provided.  Grass  plats  in 
streets  seem  to  thrive  only  under  German 
municipal  regulations  or  in  cities  where  the 
property  owners  have  a  superabundance  ■  of 
civic  pride;  even  in  Paris,  world-famed  for 
its  beauty,  the  streets  contain  no  grass  plats. 
Much  of  the  beauty  of  the  old-world  cities  is 
due  to  the  scientific  planting  and  care  of 
street  trees,  and  if  our  streets  are  to  achieve 
the  full  measure  of  attractiveness  we  wish 
for  them  we  must  look  hopefully  forward  to 
a  time  when  trees  and  other  plants  will  be 
properly  cared  for  under  municipal  authority ; 
to  this  end  there  should  be  a  planting-space 
unit  of  4  ft.  for  narrow  streets  and  8  ft.  for 
wide  ones ;  these  units  would  fit  naturally  into 
the  unit  schemes  for  sidewalk  or  cartway  in 
the  event  of  the  abandonment  of  the  planting. 

The  "elastic"  street  offers  an  opportunity 
for  obtaining  all  the  advantages  of  wide 
streets  with  little  of  their  extravagance  or 
wastefulness  during  the  years  they  are  grow- 
ing to  their  greatest  usefulness;  it  contem- 
plates a  gradual  development  through  various 
forms  from  the  time  it  is  opened,  perhaps  as 
a  minor  residential  street,  until  the  time  it 
may  become  a  great  business  or  traffic  high- 
way. It  involves  in  its  orisin  one  of  two 
conditions— opening  to  the  full  ultimate  width 
intended  for  it,  or  the  restriction  of  building 
lines  to  such  a  distance  from  the  center  line 
as  will  keep  the  maximum  width  presumed 
to  be  needed  for  future  use  clear  of  perma- 
nent obstructions.  The  opening  to  full  width 
may  be  the  most  economical  in  the  long  run 
and  would  be  feasible  where  it  might  be  diffi- 
cult to  obtain  a  law  requiring  the  observance 
of  restrictions.  In  either  case  the  first  form 
of  improvement  might  be  a  roadway  only 
wide  enough  for  two  vehicles  to  pass,  with 
narrow  footwalks  and  with  grass  plats  and 
rows  of  trees  occupying  the  remaining  width, 
the  trees  being  planted  in  such  locations  that 
they  would  not  be  disturbed  during  subse- 
quent changes.  Where  restrictions  can  be 
effectively  applied  the  original  opening  need 
not  be  more  than  is  necessary'  for  two  ve- 
hicles to  pass,  with  allowance  for  pedestrians 
on  either  side,  say,  10  ft.  for  roadway  and 
0  ft.  for  each  sidewalk;  these  widths  would 
be  governed  by  the  probable  use  anil  require- 
ment of  the  street  in  the  near  future 

The  adoption  of  a  method  whereby  fixed 
units  may  be  used  for  determining  the  widths 
of  elastic  sub-divisions  is  suggested  as  a 
compromise  between  the  advocates  ;md  op- 
ponents of  standardization;  this  would  pro- 
vide for  a  minimum  width  of  the  sub-divisions 
as  the  first  form. of  development  for  a  minor 
residential  street  with  the  possibility  of  a 
future  widening  to  the  maximum,  if  neces- 
sary, without  great  cost,  and  with  the  cer- 
tainty of  having  an  Attractive  street  if  it 
neve)  gets  beyond  the  residential  state.  This 
method  could  be  applied   to  the  development 


of  any  street,  no  matter  what  its  width  or  how 
stablished;  its  adoption  would  lead  naturally 
and  directly,  in  time,  to  a  logical  standardiza- 
tion involving  comparatively  few  widths,  pos- 
sibly not  more  than  four,  and  those  would 
approximate  certain  standards  now  in  use  in 
almost  every  city ;  its  practical  efficiency  and 
economy,  like  that  of  any  other  method,  would 
depend  upon  the  wisdom  and  skill  with  which 
it  is  applied ;  it  involves  the  accuracy  of 
human  judgment,  which  may  be  prone  to  err, 
but  any  scheme  of  planning  is  subject  to  the 
same  limitations,  for  it  does  not  seem  pos- 
sible to  lay  down  any  hard  and  fast  rule  for 
obtaining  ideal  results  in  the  planning  of  city 
streets. 


A  Concrete  Pavement  with  Thin  Wear- 
ing Surface  of  Bitumen. 

BY  E.  W.  GROVES.* 

During  the  past  few  years  a  distinctly  new 
type  of  pavement,  consisting  of  a  properly 
constructed  concrete  base  and  a  thin  wearing, 
surface  of  bitumen  and  sand,  has  been  de- 
veloped and  extensively  used  on  several 
streets  in  Ann  Arbor  and  to  a  more  limited 
extent  in  other  daces. 

About  five  years  ago,  the  writer,  in  order 
to  prolong  the  life  of  certain  streets  paved 
with  asphalt  blocks,  which  at  that  time  showed 


pose.  After  finishing  a  section  as  described 
the  form  at  the  center  of  the  street  is  re- 
moved, and  the  pavement  for  the  other  half 
of  the  street  is  laid,  the  new  concrete  beingi 
deposited  against  that  which  has  bf.en  previous-: 
ly  laid,  so  that  while  there  is  a  joint  at  the 
crown  of  the  street  it  is  hardly  perceptible. 
This  would  be  objectionable  were  it  not  fori 
the  bituminous  covering  which  completely! 
covers  it. 

After  the  concrete  has  hardened  and  is 
thoroughly  dry  and  clean,  the  surface  is  cov- 
ered with  hot  bitumen  and  No.  4  Torpedo 
sand.  The  bitumen  is  applied  from  a  sprink-| 
ler  wagon  designed  for  that  purpose,  having! 
a  fire  box  under  the  tank  for  heating  the  ma-j 
terial  to  a  temperature  of  about  200°  F.  The 
bitumen  is  immediately  distributed  evenly  over 
the  surface  of  the  concrete  with  an  ordinary 
street  sweeoer,  with  a  well  worn  broom,  and 
the  surface  well  covered  with  torpedo  sand. 
Approximately  Vz  gal.  of  bitumen  is  used  per! 
sq.  yd.  of  surface  and  a  cu.  yd.  of  sand  will 
cover  approximately  250  sq.  yds.  making  a 
wearing  surface  about  %  in.  thick. 

The  writer  has  experimented  with  various! 
materials  for  the  wearing  surface,  as  fol- 
lows: Crude  coal  tar,  asphalt,  tarvia  and 
these  of  various  degrees  of  viscosity.  It  was 
finally  decided  to  have  a  bitumen  distilled  for 
this  special  work  and  this  is  being  done  by 
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considerable  wear,  tried  an  experiment  of 
covering  the  surface  of  the  pavement  with  a 
thin  layer  of  hot  coal  tar  and  sand.  After 
being  subjected  to  various  conditions  of  traf- 
fic for  about  two  years,  this  thin  wearing 
surface  proved  to  be  so  satisfactory  that  it 
was  determined  to  try  it  for  new  construction 
work  on  a  concrete  base.  During  the  sum- 
mer of  1909  one  block  on  a  residence  street, 
having  about  1,800  sq.  yds.,  was  paved  with 
concrete,  a  layer  of  coal  tar  and  sand  being 
placed  thereon  as  a  wearing  surface.  In 
the  spring  of  1910  this  was  so  satisfactory 
that  petitions  were  presented  asking  for  ap- 
proximately 18,000  sq.  yds.  of  similar  pave- 
ment, which  we  laid  during  that  year.  Be- 
fore the  end  of  the  season  of  1910  petitions 
were  presented  asking  for  61,000  sq.  yds. 
which  we  are  laying  this  year,  and  at  the 
present  time  there  are  on  file  petitions  asking 
for  approximately  lOO.OOO  sq.  yds.  for  the 
season  of  1912.  All  petitions  presented  ask 
for  this  form  of  pavement,  and  there  seems 
to  be  no  difference  of  opinion  among  the 
property  owners  as  to  the  kind  of  pavement 
that  should  lie  laid.  This  is  probably  a  reve- 
lation to  those  who  are  familiar  with  the  let- 
ting of  paving  contracts. 

The  concrete  is  laid  in  strips  one  half  the 
width  of  the  street,  and  2o  ft.  long,  an  ex- 
pansion joint  %  to  1  in.  being  left  c\cr\ 
l't  ft  across  the  street,  perpendicular  to  the 
axis  ,ind  .it   each  curb      The  surface  of  the 

concrete    is    gi\en    a    w  1    float    finish  and 

roughened  by  brooming  ;unl  indenting  the 
sin  face  w  ith  a  tamp  arranged  for  that  pur- 

•Clty   KiiKlneei ,   Ann  Ai'lmr,  Mleli. 


the  Barrett  Manufacturing  Co.  of  Chicago, 
and  is  being  sold  under  the  name  of  Dolar- 
way  bitumen.  The  results  obtained  with  this 
material  are  satisfactory  and  produce  a  pave- 
ment resembling  the  better  class  of  bitumi- 
nous pavements  with  a  base  second  to  none. 

The  work  at  Ann  Arbor  is  done  by  the 
city,  which  has  its  own  equipment,  purchases 
material  and  hires  the  labor.  With  labor  at 
$2.00  for  nine  hours,  cement  at  $1.10  to  $1.30 
per  bbl.,  and  gravel  at  the  mixer  at  $1.00  per 
load  of  1V&  cu.  yards,  this  pavement  is  put 
down  for  less  than  $1.00  per  sq.  yard. 

The  reasons  for  the  popularity  of  this 
pavement  are  cheapness  and  durability.  The 
writer  has  long  been  of  the  opinion  that  pave- 
ments for  our  cities  have  been  costing  en- 
tirely too  much,  and  I  believe  that  in  the 
matter  of  cost  this  pavement  solves  the  pav- 
ing problem  as  completely  as  concrete  solved 
the  sidewalk  problem.  1  also  believe  that  this 
pavement  is  the  only  one  which  has  been  dis- 
covered which  is  suitable  for  country  high- 
way work.  It  would  cost  much  less  than  any 
other  permanent  pavement  that  could  be  laid, 
and  the  cost  of  maintenance  would  be  re- 
duced to  a  minimum 

It  meets  the  demand  for  a  low  cost,  dur-  \ 
able  pavement,  approximating  in  cost  that  of 
an  ordinary   macadam  road  and  in  durability 
that  of  our  better  types  of  street  pavements. 


The  cit\  of  New  Orleans  has  opened  bids 
I'oi  the  construction  of  its  Napoleon  Ave. 
canal   s\steni      The  lowest  bid  amounted  to 

$977,000, 
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Notes  on  Street  Cleaning  Practice. 

The  following  notes  relate  to  the  street 
Jeaning  practice   in   21   American   cities  of 

K),  )  to  100,001)  population.    The  data  given 

n  this  article  are  based  on  information  fur- 
lished  by  the  officials  of  these  cities.  Table 
[  gives  in  a  general  way  a  summary  of  the 
nethods  of  street  cleaning  employed  by  these 
!1  cities.  It  will  he  noted  that  in  all  but  three 
>f  these  cities  the  street  cleaning  work  is 
lone  by  day  labor.  In  the  case  of  Utica,  N. 
If.,  the  contract  was  let  on  a  unit  price  bid 
>er  great  square  of  10,000  sq.  ft.  for  the  two 
listricts  into  which  the  city  was  divided.  In 
he  first  district  the  contract  calls  for  daily 
:leaning  and  an  hourly  patrol  by  hand.  In 
he  second  district  the  contract  calls  for  clean- 
ng  on  alternate  days  and  hand  patrol  every 
:wo  hours..  The  necessary  sprinkling  is  fur- 
lished  by  the  contractor  when  sweeping.  The 
jresent  contract,  which  was  let  five  years  ago 
md  which  expires  shortly  was  on  the  basis 
}f  42  cts.  per  great  square  for  cleaning  in  the 
first  district  and  47  cts.  per  great  square  for 
leaning  in  the  second  district. 

MACHINE  SWEEPING. 

_  It  will  be  seen  from  Table  I  that  all  but 
six  of  the  21  cities  employ  machine  sweeping. 
There  appears  to  be,  however,  a  considerable 
divergence  in  the  practice  of  these  cities  in 
street  cleaning  by  this  method.  This  is 
indicated  in  Table  II,  which  gives  a  summary 
of  the  data  on  machine  sweeping  in  16  cities. 
From  this  table  it  will  be  seen  that  three  cities 
each  use  one  machine  sweeper  to  a  sprinkler, 
five  cities  use  two,  two  cities  use  three  and 
one  city  uses  four.  There  is  also  a  consider- 
able difference  of  practice  regarding  the  num- 
ber of  men  employed  in  sweeping  behind  each 
machine  sweeper.  As  shown  by  Table  II  two 
:ities  each  employ  one  man  for  this  purpose, 
four  cities  use  two,  two  cities  use  four,  one 
city  uses  six,  one  city  uses  ten,  and  two  cities 
use  12. 

In  the  case  of  Fort  Worth,  Tex.,  the  ma- 
chine sweeping  is  done  by  seven  Studebaker 
sweepers,  each  equipped  with  a  tank  designed 
by  the  officials  of  that  city.  Sprinkling 
carts  are  not  used  in  this  city  in  connection 
with  machine  sweeping.  The  machine  sweep- 
ing crew  consists  of  three  men :  driver  for 
sweeper,  one  "white  wing"  and  one  man  with 
dump  wagon.  Certain  of  these  crews  are  as- 
signed to  regular  beats.  One  '"pan  man"  or 
"white  wing"  is  employed  to  shovel  the  sweep- 
ings into  piles,  and  one  man  with  cart  is  em- 
ployed to  carry  it  away. 


At  Dallas,  Tex.,  all  of  the  business  district 
is  swept  each  night,  four  Studebaker  sweepers 
being  employed  for  the  purpose.  The  night 
gang  consists  of  one  foreman  and  four  la- 
borers; eight  teams  are  also  used. 

Jacksonville,  Fla.,  sweeps  its  streets  at  night, 
employing  six  machine  sweepers  for  this  pur- 
pose. Fourteen  men  are  employed  in  brush- 
ing after  the  sweepers.  The  sweepings  are 
taken  up  early  the  next  morning  by  the  reg- 
ular garbage  carts.  A  total  of  45  carts  is  en- 
gaged in  taking  up  sweepings  of  entire  area 
swept,  this  taking  from  IV2  to  3  hours. 

At  Troy,  N.  Y.,  from  three  to  five  machine 
sweepers  are  used  to  a  sprinkler.  Each  ma- 
chine sweeps  about  30,000  sq.  yds.  in  an  8-hour 
day,  a  gang  of  three  machines  usually  cov- 
ering four  miles  of  street  in  a  day.  Two  men 
follow  a  gang  of  these  machines.  The  sweep- 
ings are  gathered  into  cans  by  the  patrolman 
on  his  beat  and  removed  by  the  teams  that 
gather  house  refuse. 

As  to  the  comparative  costs  one  city  re- 
ported that  the  cost  of  sweeping  by  machine 
and  by  hand  was  about  the  same,  while  12 
cities  reported  that  machine  sweeping  was  not 
more  expensive  than  hand  sweeping.  At 
Charleston,  S.  C,  the  cost  of  sweeping  with 
horse  sweeper  and  gang  was  placed  at  74  cts. 
per  10,000  sq.  ft.  This  cost  does  not  include 
new  equipment  but  does  include  removal  of 
sweepings. 

HAND  SWEEPING. 

Patrol  System. — It  will  be  seen  from  Table 
I  that  practically  all  of  the  21  cities  employ 
the  patrol  system  in  cleaning  the  streets  by 
hand  sweeping.  At  Altoona,  Pa.,  the  patrol 
system  is  used  on  51  blocks  of  streets,  the 
area  covered  by  one  man  being  eight  blocks. 
The  patrolman  uses  a  broom  and  a  scraper 
to  lift  the  sweepings  into  patrol  carts. 

At  Bayonne,  N.  J.,  one  man  generally 
covers  a  given  section  but  sometimes  two  men 
are  used,  depending  on  character  of  section. 
One  man  covers  about  10,000  sq.  yds.  in  resi- 
dential sections  in  the  working  day.  For 
cleaning  up  the  dirt  the  patrol  sweepers  use 
brooms  with  can  and  carriers.  Hand  pickup 
machines  with  a  revolving  drum  have  been 
used  by  the  patrol  sweepers  at  Bayonne  with 
fair  results. 

At  Charleston,  S.  C.  five  patrols  cover 
about  36,800  sq.  yds.  of  brick  pavement  per 
day.  For  gathering  up  the  dirt  the  patrol 
sweeper  uses  a  scraper  on  asphalt  pavements, 
a  hand  pickup  machine  on  brick,  and  a  broom 
and  push  cart  on  granite  block  pavement. 
The  results   obtained  with  the  hand  pickup 


machine  are  reported  to  be  very  satisfactory. 
Five  of  these  machines  each  day  cover  36,800 
sq.  yds.  of  brick  pavement,  and  the  report 
states  that  the  streets  arc  swept  cleaner  with 
the  machine  than  by  hand.  The  cost  of  the 
cleaning  with  the  hand  pickup  is  about  27 
cts.  per  10,000  sq.  ft.  At  Dallas,  Tex.,  1 
clay  force  of  46  "white  wings"  is  employed  to 
cover  all  paved  streets  of  the  city.  The  men 
are'assigned  to  districts  the  size  of  which 
depends  on  the  traffic.  In  connection  with  the 
day  force  16  one-horse  carts  are  employed. 
Each  cart  takes  about  five  loads  of  sweepings 
per  day.  The  average  area  covered  by  each 
patrol  sweeper  is  6  or  8  blocks.  Both  brooms 
and  scrapers  are  used  for  gathering  up  the 
dirt.  Des  Moines,  la.,  has  a  "white  wing" 
service  in  the  business  district,  each  man  be- 
ing assigned  about  three  blocks  or  1,200  lin. 
ft.  of  street.  The  patrol  sweeper  uses  broom 
and  scraper  to  gather  up  the  dirt.  At  Har- 
risburg,  Pa.,  the  crew  engaged  in  hand  sweep- 
ing consists  of  110  sweepers,  three  foremen 
and  1 1  horses  and  carts.  The  total  length  of 
streets  covered  by  this  gang  per  day  is  43.28 
miles.  Each  sweeper  is  assigned  a  section,  de- 
pending in  sizes  upon  the  amount  of  travel. 
For  gathering  up  the  dirt,  the  sweeper  uses 
a  broom  in  the  business  section,  and  a  broom 
or  scraper  or  both  in  residence  sections. 

Hoboken,  X.  J.,  uses  the  patrol  system  on 
every  street  not  swept  bv  machine.  About 
18  men  are  employed  in  the  18  districts.  The 
men  are  equipped  with  push  carts  and  can  and 
clean  the  district  once  a  day.  The  average 
area  of  a  district  is  14,700  sq.  yds.  For  gath- 
ering up  the  dirt  brooms  are  used  on  wood 
block  and  Belgian  block  pavement ;  on  asphalt 
scraper  and  broom  are  used. 

Houston.  Tex..,  employs  hand  sweeping  only 
in  the  business  district,  the  work  being  done 
during  the  daytime.  The  patrol  system  is  em- 
ployed, each  man  being  assigned  four  blocks 
or  1,200  ft.  of  60-ft.  street.  A  broom  and 
scoop  is  used  to  gather  up  the  dirt  into  can 
carriers. 

At  Huntington,  W.  Va.,  the  patrol  gang, 
consisting  of  seven  men,  covers  8,500  ft.  of 
53-ft.  street  per  working  day.  A  scraper  is 
used  to  gather  up  the  dirt. 

Jacksonville,  Fla..  employs  hand  sweeping 
only  on  the  principal  business  streets,  about  36 
blocks  being  covered  in  this  way.  Each  patrol 
sweeper  has  four  or  five  blocks  to  cover. 
Hand  push  brooms  are  used  to  gather  up 
the  dirt. 

At  Lawrence.  Mass.,  the  hand  sweeping  is 
done  by  33  patrol  sweepers,  each  man  cover- 
ing an  area  of  about  1,100  sq.  yds.  Three 
single  teams  and  nine  men  are  employed  in 
taking  care  of  the  sweepings.  For  gathering 
up  the  dirt  the  patrol  sweeper  uses  a  broom 
with  scraper  back. 

New  Bedford,  Mass.,  employs  both  the  gang 
and  patrol  systems  in  hand  sweeping.  The 
gangs  are  composed  of  from  six  to  ten  men, 
each  gang  being  given  a  district.  The  area 
covered  by  a  patrol  sweeper  is  from  6.000  to 
10,000  sq.  yds.  Brooms  are  used  for  gather- 
ing up  the  dirt. 

At  Portland.  Me.,  the  area  covered  by  a 
patrol  sweeper  is  700  sq.  yds.  Brooms  are 
used  for  gathering  up  the  dirt. 

At  St.  Joseph,  Mo.,  100  blocks  of  streets  are 
cleaned  by  hand  sweeping,  the  patrol  system 
being  employed.  Each  patrol  sweeper  covers 
about  five  blocks  and  uses  both  broom  and 
scraper  in  gathering  up  the  dirt. 

Springfield,  Mass.,  employs  both  gang  and 
patrol  svstems  in  its  hand  sweeping.  The 
city  is  divided  into  four  sections,  six  men  and 
two  single  teams  being  assigned  to  each  sec- 
tion. This  is  for  the  macadam  and  gravel 
streets.  The  cleaning  is  done  with  brooms 
and  hoes.  Horse  sweepers  are  also  used  in 
cleaning  the  macadamized  streets.  About  two 
miles  of  streets  are  covered  in  a  working  day ; 
about  %  mile  is  covered  per  man.  Brooms 
and  short-handled  shovels  are  used  to  gather 
up  the  dirt. 

At  Troy,  N.  Y.,  a  patrol  sweeper  is  assigned 
from  3.000  to  4,500  sq.  yds.  according  to  traf- 
fic. They  use  both  broom  and  scraper  for 
gathering  up  the  dirt.  This  city  has  tried 
the  hand  pickup  machine  with  revolving  drum. 


TABLE  I.— SUMMARY  OF  STREET  CLEANING  PRACTICE  OF' 21  AMERICAN  CITIES. 

— Method  of  Cleaning. — 
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Altoona,  Pa   52,127    Day  labor    10    Yes    Yes    No     Yes    Yes    AB,  B,  S. 

Bayonne,  N.   J   .".5,545    Day  labor     8    Yes    Yes    No     No     No     A,  B.  BB,  Bit,  WB. 

Charleston,    S.    C.1   58,833    Dav  labor      9    Yes    Yes    No     No     No    A,  B,  S. 

Dallas,   Tex   92,104    Day  labor     8    Yes    Yes    No     No     Yes  ? 

Des  Moines,   la   86,368    Day  labor     8    Yes    Yes    No     No     Yes    A.  B,  WB. 

East  St.  Louis,  111   58,547    Day  labor     8    Yes    No     Yes    No     No  B. 

Fort  Worth,   Tex   73,312    Day  labor     8    Yes2    Yes3  No     Yes    A,  B,  Bit. 

Harrisburg,  Pa.'1    64,186    Day  labor      8    No     Yes    No     No     No     A,  AB,  B,  Bit,  WB. 

Hoboken,  N.  J.5   70,324    Day  labor     8    Yes    Yes    No     Yes    No     A,   BB,  WB. 

Houston,  Tex   78,800    Day  labor     8    Yes    Yes    No     Yes    No     A,  B,  Bit,  WB. 

Huntington,   W.   Va   31,161    Day  labor    10    Yes    Yes    No     No     No  B. 

Jacksonville,  Fla   57,699    Day  labor     8    Yes    Yes    No     No     No  B. 

Lawrence,   Mass   85,892    Day  labor     8    No     Yes    No     No     Yes  ? 

New  Bedford,   Mass   96,652    Day  labor     8       6     Yes    Yes    Yes    No     Bit,  S.T 

Oklahoma  City,  Okla   64,205    Day  labor     8    Yes    Yes    No     Yes    No     A,  B. 

Portland,  Me   5S.571    Day  labor     9    No     Yes    No     No    No     B,  Bit.7 

Reading,  Pa   96,071    Contract       8    No     Yes    No     No     Yes    A.  B,  S. 

St.  Joseph,  Mo   77,403    Day  labor     8    No     Yes    No     Yes    No  ? 

Springfield.  Mass   88,926    Day  labor     8    Yes    Yes    Yes    Yes    Yes    A,  B,  Bit,  S,  WB. 

Troy,  N.  Y   76,813    Contract       8    Yes    Yes    No     No    Yes  ? 

Utiea,  N.  Y   74,419    Contract       8    Yes    Yes    No     No     No     A,  B,  S. 

Note. — The  abbreviations  for  the  pavements  are:  A,  asphalt;  AB,  asphalt  block;  B,  brick;  BB, 
Belgian  block;  Bit,  bitulithic;  S,  stone  block,  and  WB,  wood  block. 

Amount  and  kind  of  pavement  in  Charleston:  Sheet  asphalt,  %  mile:  granite  block,  17.14  miles; 
clay,  gravel,  macadam  shell,  12  miles;  cobble,  2.79  miles;  brick,  5  miles;  unimproved,  31  miles. 
Machine  sweepers  furnished  with  tank.  3Hand  sweeping  on  principal  streets  during  daytime,  and 
washing  of  street  every  night.  4Harrisburg  has  39.63  lin.  miles  sheet  asphalt,  2.93  miles  vitrified 
brick,  .38  miles  asphalt  block,  .15  miles  bitulithic  and  .19  miles  wood  block.  5Hoboken  has  16  miles 
Belgian  blocks,  4.81  miles  asphalt,  2  miles  wood  block  and  .67  miles  bitulithic.  "Only  occasionally. 
'Also  some  Hassam  block. 
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TABLE  II— SUMMARY  OF  GENERAL  PRACTICE  IN  MACHINE  CLEANING. 
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Number  of  sweepers  to  a  sprinkler   2  1 

Number  of  horses  on  a  sprinkler   2  2  2     2  2     2  21 

Area  covered  by  a  sweeper  in  working  day,  sq.  yds   95,O0O3  465,000s  . .    98,000    . .    . .  63,347 

Total  length  of  street  covered  by  a  sweeper  in  working  day,  681      3%.  ....  ..     2    ..  4 

miles   •  

Number  of  men  sweeping  behind  each  sweeper   6        '  10  12      1  2  4 

Number  of  men  picking  up  sweepings  for  each  machine  sweeper.    4  44  5     1"         3  8 

Number  of  carts  picking  up  sweepings  for  each  machine  sweeper     22         34  5     2"         3  4 

J68  blocks  for  one  sweeper;  85  blocks  for  two  sweepers.  22-yd.  dump  wagons.  3On  bitulithic; 
carts  with  one  additional  man  to  help  load.  6Per  week;  includes  granite  blocks  and  cobbles.  6The  night  force  of  4  men 
handles  the  sweepings.  'Double  teams  with  wagons.  8Large  drop  bottom  dump  wagons,  2  men  to  each  wagon.  "Sweepings  picked  up  by  regular 
garbage  carts  in  morning.  45  carts  being  engaged  for  iy2l  to  2  hours  taking  up  sweepings  of  entire  area  swept.  I03  to  5  sweepers.  n4  miles  for  gang. 
122  men  follow  gang  of  3  machines.    "Sweepings  gathered  into  cans  by  patrolman  on  his  beat  and  removed  by  teams  that  gather  house  refuse. 


one-fifth  less, 
teams  and  1 


■•Three 
foreman 


The  machine  gave  satisfactory  service  but 
was  not  used  on  large  enough  scale  to  get 
any  figures  as  to  costs,  etc.  It  was  found, 
however,  that  the  machine  takes  off  the  fine 
dust  better  than  brooms. 

Hand  Sweeping  by  Gang  System. — Of  the 
21  cities  reporting  East  St.  Louis,  111.,  and 
Fort  Worth,  Tex.,  appear  to  be  the  only  cities 
employing  the  gang  system  alone  in  hand 
sweeping.  East  St.  Louis  employs  hand  sweep- 
ing on  only  the  down  town  streets,  the  area 
covered  in  a  working  dav  being  about  two 
miles.  The  sweeper  uses  broom  and  scraper 
to  gather  up  the  dirt.  At  Fort  Worth,  Tex., 
hand  sweeping  is  employed  on  the  two  prin- 
cipal streets  and  on  the  cross  streets  between 
these  two.  Hand  sweeping  is  used  in  the  day- 
time and  the  streets  are  washed  at  night.  In 
the  hand  sweeping  the  men  are  worked  in 
gangs  of  three,  one  man  on  each  side  of 
the  street  and  one  cart  man.  The  gang  begins 
at  one  end  of  street  one  day  and  doubles  back 
if  they  have  time.  The  next  day  the  gang 
begins  at  the  other  end  and  doubles  back. 
Each  gang  covers  C4  blocks  (200  ft.  to  block) 
of  60- ft.  street,  or  768,000  sq.  ft.  per  day.  A 
large  pan  and  small  broom  are  used  for 
gathering  up  the  dirt. 

STREET  FLUSHING. 

Flushing  With  Hose.—Oi  the  21  cities  six 
reported  that  they  flushed  their  streets  with 
hose.  At  Altoona,  Pa.,  this  work  is  done 
by  a  gang  of  six  men,  covering  about  10 
blocks  per  day.  Six  50-ft.  lengths  of  fire 
hose  with  1%-in.  nozzle  are  used  in  the  work. 
At  Hoboken,  N.  J.,  street  flushing  is  done 
only  in  warm  weather  and  on  asphalt.  For 
this  work  4-in.  hose  and  a  square  nozzle  is 
used.  At  Houston,  Tex.,  the  only  street  flush- 
ing is  done  around  the  Central  Market,  ordi- 
nary fire  hose  being  used.  The  gang  is  com- 
posed of  three  men.  At  Oklahoma  City  the 
flushing  is  done  with  a  3-in.  hose. 

Flushing  by  Machine. — Eight  cities  reported 
that  they  were  flushing  their  streets  by  ma- 
chines. Of  these  cities  Altoona,  Pa.,  has 
just  commenced  to  use  a  flushing  machine,  and 
New  Red  ford  is  occasionally  flushing  its 
streets  with  its  sprinkling  carts.  The  method 
employed  at  New  Bedford  is  described  in  the 
report  from  that  city  as  follows:  "On  bitu- 
lithic and  Hassam  block  pavement,  having  a 
smooth  top,  we  occasionally  flush  the  streets 
with  a  vertical  spray  sprinkling  cart,  opening 
the  valves  to  their  full  capacity  and  working 
from  the  high  points  down  the  grade.  This 
cleans  the  dirt  from  the  surface  of  the  pave- 
ment and  supplies  sufficient  water  to  flush  the 
street  i  lean  carrying  t lie  dirt  along  in  the  nut- 
ter to  the  catch-basins.  The  impact  of  the 
water  In  tin-  method  is  not  sufficient  to  cause 
any  injury  to  the  pavement  "  This  flushing  is 
general!}  dune  at  night  or  on  a  rainy  day  and 
requires  no  help  by  laborers. 

Of  the  Other  cities  Dallas,  Tex.,  has  four 
ilushinu  machine!  but  awing  to  the  scarcitv 

of  water  has  not  done  any  Hushing  with  them 
for  two  yean  In  the  work  at  Dallas  two 
men,  one  111  each  nutter,  follow  the  (lusher. 
The  lUCCess  obtained  with  these  (lushers  at 
Dallas  in  slated  to  lie  "the  vcrv  best"  lies 
Moines,    la.,    also    employs    flushing  ma- 


chines, the  area  covered  in  a  working  day 
being  120,000  sq.  yds.  One  man  is  used  to 
each  machine  to  clean  up  after  it.  The  ma- 
chines are  stated  to  have  proved  "very  satis- 
factory." 

At  Fort  Worth,  Tex.,  a  flushing  machine  is 
being  used  to  clean  a  Prick-paved  street.  This 
pavement  is  in  bad  shape,  being  full  of  holes 
and  depressions,  and  the  street  will  soon  be 
repaved.  On  the  street  the  machine  in  a 
working  day  covers  10  blocks,  each  block  be- 
ing 200  ft.  long  and  60  ft.  wide.  Six  tanks 
(600  gals,  to  the  tank)  of  water  to  the  block 
are  used  for  cleaning  this  street.  In  the  work 
one  man  cleans  up  after  the  machine,  scraping 
gutter,  and  one  team  is  used  to  haul  off  the 
dirt.  The  cost  of  cleaning  this  10  blocks  of 
street  averages  as  follows : 

1  team  at   $  3.75 

1  laborer  at    2.00 

1  team  at    3.50 

36,600  gals,  water  at  $3  per  1,000   10.80 

Total  $20.05 

This  makes  the  cost  per  1,000  sq.  yds.  about 
$1.51.  Regarding  the  success  obtained  with 
the  machine  the  report  states  that  it  is  "rather 
unwieldy  to  handle  but  does  the  work." 

Lawrence,  Mass.,  has  two  street  flushing 
machines.  The  flushing  is  done  generally  at 
night.  The  flushing  gang  consists  of  one 
man  at  hydrants,  one  man  moving  team,  and 
driver.  The  machines  follow  each  other  in 
echelon.  Sometimes  when  the  street  is  very 
dirty  two  men — one  at  each  curb* — are  also 
employed.  Excellent  success  has  been  ob- 
tained with  these  machines. 

At  Reading,  Pa.,  18  to  20  blocks  are  flushed 
every  night  in  the  week  except  Sunday. 
Flushing  machines,  600  gals,  capacity,  are 
used.  About  1,500  gals,  of  water  are  used 
per  block.  The  material  is  flushed  into  the 
gutter  and  is  swept  up  by  regular  cleaners 
in  that  section  in  the  morning. 

Machine  flushing  is  also  employed  at  Troy, 
N.  Y.,  the  area  covered  per  hour  by  one  of 
the  flushers  being  3,500  sq.  yds.  The  machines 
have  proved  very  satisfactory.  At  Troy  all 
dirt  from  these  machines  is  taken  care  of  by 
the  patrol  sweepers. 

At  Springfield,  Mass.,  the  squcgee  is  used 
for  cleaning  smooth-surface  pavements.  The 
success  obtained  at  Springfield  with  the  ma- 
chine is  reported  to  be  very  good,  and  much 
better  than  the  old  method  of  hand  flushing. 
The  squegce  is  used  at  night  with  the  best 
results.  The  patrol  sweepers  take  care  of  the 
dirt  swept  up  by  the  machine. 

Fort  Worth,  Tex.,  at  present  has  two  sque- 
ezes in  operation  and  will  soon  put  in  a  third. 
The  daily  cost  of  operating  one  of  these  ma- 
chines in  Fort  Worth  is  stated  to  be  as  fol- 
low! : 

1  team  at   $  3.75 

1  laborer  at    2.00 

1  team  at    3.50 

L'C  lankx  of  water,  Kill  gals,  pel  lank,  10,400 

KalH.  at   $.'!  per   1.000   3.12 

Total   $12.37 

The  average  length  of  street  covered  per 
working  dav  stated  lo  be  21  blocks.  These 
machines    have    proved    verv    satisfactory  in 

Fori  Worth. 


Notes  on  Road  and  Street  Work. 

Unit  Prices  for  Estimating  Street  Worl 

in  New  York  City. — The   following  tabh 

contains  the  unit  prices  used  for  estimatinj 

purposes  by  the  engineers  of  the  five  borough 

which  compose  New  York  City.    The  tabli 

gives  the  average  for  items  extensively  uset 

and  as  based  on  all  estimates  presented  be 

tween  May  21,  1909,  and  Dec.  31,  1910. 

S  * 
<3        _■  a 

a      5.  p 


Sheet  asphalt,*  per 
sq.  yd  

Asphalt  block,*  per 
sq.  yd  $2.50 

Granite  block,*  per 
sq.  yd  

Wooden  block,*  per 
sq.  yd  

Bituminous  macad- 
am, per  sq.  yd  


CQ      b>  C 

50.95    $1.55  .. 

1.70      1.90  $1. 

2.30  .  . 
2.25 

1.25  .  . 


2.75 


yd  

6.00 

5.05 

6.20 

5.90 

$6.C 

Earth  excavation, 

per  cu.  yd  

1.00 

.42 

.33 

.35 

4 

Rock  excavation, 

per  cu.  yd  

2.00 

1.60 

3.00 

•  •  t 

Filling,  per  cu.  yd. 

.50 

'  .47 

.35 

.48 

Cement  curb,  per 

Iin.  ft  

.50 

1.00 

.6 

Bluestone  curb,  per 

lin.  ft  

1.00 

1.00 

.85 

.90 

l.ri 

Cement  walk,  per 

sq.  ft  

.15 

.22 

Bluestone  flagging, 

.30 

.28 

.28 

.28 

Bridgestone,  per 

sq.  ft  

.60 

.72 

Engineering  and  in- 

spection, per  cent 

4.8 

4.5 

9.2 

5.0 

9. 

'Excluding  concrete  base. 
It  will  be  noticed  that  the  unit  prices  for  worl 
in  the  different  boroughs,  which  would  appea: 
to  be  identical  in  character,  show  a  wide  rangi 
of  variation.  The  chief  engineer  of  the  Roarc 
of  Estimate  and  Apportionment  of  New  Yorl 
City  in  his  annual  report  for  1910,  from  whicl 
this  table  has  been  taken,  states  that  "thew 
different  prices  cannot  be  due  entirely  t( 
varying  conditions,  but  are  probably  owing  t( 
different  standards  of  work." 

Estimates  of  Cost  of  Small  Asphal 
Plants. — Boise  City,  Idaho,  at  the  presenl 
time  has  116,406  sq.  yds.  of  asphalt  pavement 
The  guarantee  on  some  -10,0(10  sq.  yds.  of  thi 
pavement  will  expire  early  in  1914,  and  th< 
guarantee  on  71,245  sq.  yds.  additional  wil 
expire  in  1916.  The  city  is  already  consider 
ing  means  for  maintaining  this  pavement,  am, 
this  spring  a  report  was  made  by  J.  H.  Mar! 
celhis,  Assistant  City  Engineer,  on  the  advisa 
bility  of  the  city  purchasing  an  asphalt  plant 
In  his  report  Mr.  Marcellus  gave  the  follow 
ing  as  the  estimated  cost  of  a  small  portabl' 
reheating  asphalt  plant  to  bo  used  principal! 
lor  repairing  cuts  in  the  pavement: 

1  reheater   $300.1] 

1.  smoothers   at    $:t..".0   21.0 

6  tampers  at    $3.00   18.0 

(i  axes    at    $2.00   12.0, 

li  seaweed  brooms  at   $1.25   7.5 

2  camel  hair  brooms  al  $6.00   10.0 

3  picks   al    $1  25   3.7 

.:  111  1  11   buckets  .11   $1.00   3.0L 

1  band  roller    fi0.w 

$428.3 

Miscellaneous.    10  per  cent  

Total   MM-' 


eptember  20,  191 1. 
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or  a  larger  plant  that  could  be  used  for  laying 
■r  pavement  if  desired,  Mr.  Marcellus  gave 
ie  following  as  the  estimated  cost : 


eal  estate   $  500.00 

uilding    1,000.00 

lant  Machinery — 

1  drum    500.00 

1  hot  and  cold  sand  elevator   100.00 

1  melting  kettle    250.00 

1  mixer    150.00 

1  sand  bin,  6xS   100.00 

1  screen    100.00 

1  motor    350.00 

Miscellaneous    450.01) 

sols — 

6  smoothers   at    $3.50   21.00 

6  tampers  at   $3.00   18.00 

6  axes  at   $2.00   12.00 

6  seaweed  brooms  at  $1.25   7.50 

2  camel   hair  brooms   at   $5.00   10. OH 

3  picks  at   $1.25   3.75 

3  asphalt  buckets  at  $1.00   3.00 

6  racks  at   $1.50   9-00 

i  shovels  at  $1.50   18.00 

1  10-ton  roller    2,000.00 


$5,602.25 

iscellaneous,  10  per  cent   560.22 

Total   $6,162.47 


Concrete     Insets     Along     Streets  for 

ehicles. — The  accompanying  illustration 
ows  a  method  used  in  the  residential  dis- 
icts  of  Independence,  Kan.,  to  provide  room 

leave  a  team  or  automobile  standing  in 
ont  of  a  residence  without  obstructing  the 
reet.  The  curb  shown  in  the  illustration 
tries  in  height  from  24  in.  to  30  in.,  and 
eps  have  been  cut  in  it  for  convenience  in 
:tting  from  the  street  to  the  residences.  The 
sets  are  usually  built  of  concrete  and  have 
slope  to  the  curb  line  to  provide  for  drain- 
;e.    We  are  indebted  to  Mr.  Jas.  W.  Beebe, 

E.,  Poteau,  Okla.,  for  the  above  informa- 
m. 


Sinking    Shaft    at    Tower,    Minnesota. — 

shaft  is  being  completed  to  a  depth  of  94  ft. 
the  North  American  Iron  Company's  Mine 
Tower,  Minn.    The  work  is  being  done  by 
e  Foundation  Co.  of  New  York. 


ludge  Disposal  With  Special  Refer- 
ence to  Different  Methods  for 
Removing  Water.* 

BY  DR.  ING.  FR.  SPILLNER. 
INTRODUCTION. 

The  problems  to  be  solved  today  in  the  clari- 
ation  of  sewage  are  concerned  more  with  the 
sposal  of  sludge  than  with  the  clarification 
ocess  itself.  Sludge  can  not  be  made  a  reve- 
le  producer  nor  can  it  be  allowed  to  accumu- 
te  at  the  plant,  and  as  a  rule  it  can  not  be  re- 
oved  without  considerable  expense. 
In  England,  where  sewage  treatment  was 
'st  developed  on  a  large  scale  and  where 
'ery  large  city  operates  a  disposal  plant,  the 
oblem  of  sludge  disposal  has  become  ex- 
edingly  important.  Referring  to  this  ques- 
>n,  the  editor  of  The  Surveyor  said : 
The  solution  of  the  sludge  problem  is  the 
ost  pressing  question  of  the  day  and  a  little 
actical  assistance  in  this  direction  from  our 
ientists  would  be  of  much  greater  value  than 
1  the  learned  dissertations  on  theories  and 
ictrines  with  which  we  have  been  favored  in 
cent  years. 

At  the  fourteenth  International  Congress  for 
ygiene  and  Demography,  City  Engineer 
etzger  of  Bromberg  said  in  substance  the 
imerous  experiments  upon  the  purification  of 
imestic  sewage  would  have  resulted  in  more 
"actical  results  were  it  not  for  the  sludge  in- 
dental  to  the  purification  process.  In  most 
ties  the  disposal  of  sludge  is  a  nightmare  and 
any  sewage  plants  would  have  been  much 
ore  satisfactory  were  it  not  for  the  evils  in- 
dental  to  mountains  of  heaped  up  sludge, 
radually  it  has  developed  that  all  experi- 

*Mitt.  a.d.  konigl.  Prufiingstalt  zu  Berlin, 
eft  14  pp.  27-84.  Translated  and  abstracted  by 
•  Elliott  Kimberly,  Hydraulic  and  Sanitary 
ngineer,  Columbus,  Ohio. 


About  Vz  of  the  shaft  is  in  lodge  and  the 
remainder  in  sand  and  gravel.  Before  the  air 
pressure  was  removed  from  the  shaft  the  con- 
tractors put  in  a  concrete  slab  4  ft.  thick  at 
the  bottom  of  the  shaft  to  nrevent  the  inflow 
of  water  from  the  sand  and  gravel  below. 
Sinking  was  then  undertaken  to  complete  the 
shaft  through  sand  and  gravel  by  driving  steel 
sheet  piling.    This  was  unsuccessful  on  ac- 


count of  the  quantity  of  water  encountered 
which  was  under  a  pressure  of  near  40  lbs. 
per  sq.  in. 

While  the  shaft  was  full  of  water,  the  hole 
which  was  made  through  the  concrete  slab 
was  sealed  by  injecting  cement  through  a  pipe 
which  had  been  lowered  into  it.  After  the 
shaft  was  unwatered  holes  were  drilled  part 


mental  efforts  to  obtain  a  revenue  from  sludge 
are  fruitless. 

The  disposal  of  sludge  is  of  such  importance 
that  a  clarification  plant  should  not  be  con- 
structed until  the  sludge  question  has  been 
satisfactorily  solved  with  the  avoidance  of  all 
of  the  objectionable  features  incidental  to  the 
disposal  of  wet  sludge.  The  principal  difficul- 
ties underlying  sludge  disposal  may  be  at- 
tributed to  the  fact  that  it  is  difficult  to  re- 
move the  water.  Sludge  is  a  fluid  and  accord- 
ing to  the  method  of  operation  of  a  plant 
contains  as  a  minimum  70,  generally  from  90 
to  95  and  occasionally  99  per  cent  water. 
Every  manipulation,  whether  directed  toward 
valuable  by-product  recovery,  storage  or  re- 
moval, is  made  difficult  and  expensive  because 
of  the  water. 

THE  DRYING  OF  SETTLING  TANK  SLUDGE. 

The  value  of  sludge  is  inherent  in  the  con- 
tained organic  matter  which  up  to  the  present 
time  has  been  utilized  for  fertilizer,  for  the 
extraction  of  fat  and  for  the  recovery  of  heat 
units.  The  use  of  sludge  for  fertilizing  has 
been  the  most  extended. 

In  small  plants  located  in  rural  districts  it  is 
generally  possible  to  find  farmers  who  will  re- 
move the  sludge  and  frequently  it  is  possible 
to  realize  a  slight  profit  from  its  sale,  espe- 
cially in  districts  where  there  is  sandy,  dry 
soil.  In  the  larger  cities,  however,  farmers 
are  rarely  willing  to  take  the  sludge  in  its  wet 
condition  ;  they  generally  demand  a  dry  prod- 
uct. 

The  following  experiences  indicate  what 
great  difficulties  have  up  to  the  present  time 
been  incidental  to  the  disposal  of  wet  sludge. 

The  city  of  Edinborough  in  1892  sent  out 
1,521  circular  letters  asking  bids  for  the  re- 
moval of  its  six  months'  production  of  sludge 
or  57,000  tons.  Only  47  bids  were  received,  all 
on  condition  that  the  city  pay  for  transporta- 
tion costs  and  in  a  few  cases  even  demanding 


way  through  the  concrete  slab  and  2-in.  pipes 
inserted  with  gate  valves  on  the  ends.  Through 
these,  drill  holes  were  made  into  the  sand 
and  gravel,  after  which  the  pipes  were  con- 
nected to  the  surface  and  attached  to  a  No.  7 
Cameron  pump.  The  suction  of  the  pump  was 
then  placed  in  a  box  which  contained  cement 
in  a  liquid  form,  from  which  were  injected 
1,200  sacks  of  cement  into  the  sand  and  gravel 


around  the  shaft,  which  made  a  solid  body  of 
concrete  below  and  in  every  direction  from 
the  ledge  upward  on  all  sides.  This  left  a 
solid  mass  through  which  the  shaft  sinking 
was  continued.  This  process  is  the  one  pat- 
ented and  used  by  E.  F.  Bradt  in  sinking  the 
Detroit  Salt  Shaft.  A  description  of  this  work 
appeared  in  our  issue  of  Mar.  29.  1911. 
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that  for  carrying  away  the  sludge,  the  con- 
tractor be  paid  so  much  a  ton  above  all  ex- 
penses. Similar  experiences  have  been  noted 
in  almost  all  other  large  cities,  where  there  is 
no  suitable  land  for  the  disposal  of  the  sludge 
on  a  broad  irrigation  basis.  Farmers  will  not 
take  wet  sludge  or  else  they  desire  the  product 
free  from  all  cost  to  themselves. 

Dry  sludge  can  be  used  as  substitute  for  fer- 
tilizer, but  the  cost  of  producing  it  generally 
exceeds  the  selling  price.  There  are  some  ex- 
ceptions to  this,  as  at  Kingston,  near  London, 
where  the  A.  B.  C.  process  is  used.  There  the 
sludge,  dried  by  heat,  is  sold  as  native  guano 
at  about  $15.10  per  ton,  a  figure  which  is  of 
course  very  much  higher  than  it  is  possible  to 
obtain  with  any  other  process. 

Charlottenburg  obtains  only  bVz  cts.  per  cu- 
bic yard.  The  annual  production  of  sludge  is 
about  23,500  cu.  yds.  More  than  12  cts.  is 
rarely  paid  and  at  that  only  in  the  early  years 
of  the  operation  of  the  plant.  So  soon  as  the 
farmer  learns  that  the  sludge  must  be  re- 
moved from  the  plant,  he  no  longer  offers  to 
take  it  away,  but  generally  desires  to  be  paid 
for  so  doing.  Thus,  for  example,  Frankfort 
has  had  great  difficulty  in  getting  rid  of  her 
dry  sludge.  The  larger  consumers  demand 
transportation  costs  and  laborers  for  loading 
and  unloading.  In  Cassel,  the  sludge  com- 
posted with  peat  is  given  away. 

In  Leipsig,  where  the  sludge  is  precipitated 
with  iron  salts  and  can  be  dried  at  relatively- 
low  cost,  the  city  formerly  obtained  about  12 
cts.  per  load;  it  now  obtains  6V£  cts.  In  1905, 
1906  and  1907  the  city  paid  for  the  removal  of 
sludge  from  the  sludge  beds  and  collected 
from  the  sale  of  dried  sludge  the  following: 

Paid  for     Collected  from 
removal  from       sale  of 
Year.  suldge  beds,   died  sludge. 

1905  $   926.00  $  4.48 

1906   1.239.00  12.92 

1907   1,228.00  13.68 
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The  removal  of  sludge  from  the  sludge  beds 
is  only  part  of  the  expense ;  additional  cost  is 
incurred  for  erecting  and  maintaining  beds, 
constructing  loading  apparatus,  amounting  in 
1905  to  $417.40,  not  including  interest  and  de- 
preciation. This  example  shows  how  little 
profit  can  be  expected  from  sludge  based  upon 
its  value  as  a  fertilizer. 

One  of  the  principal  difficulties  in  developing 
the  use  of  sludge  along  agricultural  lines  is  the 
fact  that  fertilizers  are  chiefly  used  in  the 
winter  months.  If  therefore  it  should  become 
possible  to  prepare  a  stable  fertilizer  out  of 
sludge,  the  possibility  of  its  selling  would  be 
greater. 

The  city  of  Frankfort  has  conducted  a  great 
many  experiments  to  determine  the  cost  of  the 
process  and  for  some  time  made  a  stable 
poudrette.  Drying  was  of  course  one  of  the 
first  requisites.  It  developed,  however,  from 
these  experiments  that  even  with  a  ready  sale 
at  market  prices  such  a  plant  would  mean  a 
yearly  loss  of  $12,000. 

The  fact  that  farmers  are  unwilling  to  apply 
fresh  sludge  to  their  fields  is  due  to  the  differ- 
ent objectionable  features  which  arise  from 
such  procedures.  At  times  the  sludge  favors 
the  development  of  vermin;  very  frequently  it 
contains  weed  seeds  and  always  much  fat  and 
cellulose  substances  which  clog  the  soil,  as  has 
been  frequently  noted.  It  is  therefore  the 
task  of  the  expert  to  remove  or  destroy  these 
matters  or  to  recover  them  in  marketable 
form,  especially  the  fat. 

Sludge  from  settling  tanks  contains  differ- 
ent quantities  of  fat.  The  fat  originates  from 
sink  wastes  or  other  domestic  drainage,  from 
packing  house  wastes  and  soapy  water  intro- 
duced into  the  sewage  and  thereby  in  part  into 
the  sludge.  On  a  dry  basis,  centrifugalized 
sludge  has  been  found  to  contain  from  8.5  to 
18  per  cent  fat. 

To  date  it  has  not  been  possible  to  make 
profitable  the  recovery  of  fat  from  sludge,  for 
the  high  water  content  introduces  excessive 
costs.  At  Cassel  there  was  built  a  fat  ex- 
traction plant  at  a  cost  of  about  $50,000.  Here 
the  sludge  after  being  filter  pressed  was  ex- 
tracted with  benzine;  the  residue  was  used  as 
a  fertilizer.  Out  of  65  cu.  yds.  of  wet  sludge 
there  was  obtained  5  cu.  yds.  of  pressed  sludge 
and  from  this  1,650  lbs.  of  raw  fat  and  10,750 
lbs.  of  fertilizer.  The  fertilizer  was  sold  at 
the  rate  of  $6.48  per  ton.  From  the  raw  fat 
there  was  obtained  990  lbs.  of  pure  fat  which 
netted  $48.20  at  $96.30  per  ton  and  495  lbs.  of 
tar  which  was  sold  for  $4.33  per  ton.  The 
total  revenue  from  65  cu.  yds.  of  sludge  was 
about  $84.  Notwithstanding  these  results,  the 
cost  of  operation  exceeded  the  revenue,  and 
the  operation  of  the  plant  was  abandoned. 
However,  a  partial  explanation  of  the  failure 
of  the  plant  besides  the  high  cost  of  operation 
was  the  fact  that  the  fat  was  not  readily  sold 
because  of  its  disagreeable  odor.  Bechold  and 
Voss  in  Frankfort  in  studying  the  fat  recovery 
question,  eliminated  the  costly  drying  process 
and  after  acidifying  and  warming  to  60°  or 
70°  C.  extracted  the  wet  sludge  with  benzine. 
The  process  has  not  passed  the  experimental 
stage,  although  good  results  are  said  to  have 
been  obtained  on  a  small  scale. 

In  Oldham  near  Manchester,  Fngland,  Dr. 
Grossman  experimented  with  the  recovery  of 
fat  by  distilling  sludge  with  steam.  Dr. 
Grossc-I'.ohl  in  Cologne  made  similar  experi- 
ments. He  heated  the  sludge  to  50°  C.  and 
endeavored  to  obtain  the  fat  from  the  scum 
thus  formed.  In  neither  of  the  above  in- 
stances were  satisfactory  results  obtained. 

If  a  substance  contains  15  per  cent  fat,  as  is 
the  case  with  the  dry  substance  in  fresh  sludge, 
it  would  appear  possible  to  recover  fat  at  a 
profit.  Since,  however,  this  sludge  contains 
from  !K)  to  95  per  cent  water,  the  per  cent  of 
fat  figured  on  a  wet  basis  is  materially  re- 
duced. Fifteen  per  cent  fat  in  the  dry  sub- 
■  i. in-  i  ''.ii'  ponds  to  onh  1  5  per  c  i  nt  in  a 
sludge  which  contains  9(1  per  cent  water;  8.5 
per  cent  fat  (centrifugalized  sludge  at  llar- 
burg)  is  only  2.31  per  cent  in  a  sludge  contain- 
ing 72.6  per  cent  moisture.  Water  is  thus  the 
principal  hindrance  to  tin-  recovery  of  fat  in 
sludge  Tin  outlook  for  fat  recovery  would 
therefor.  In  mill  Ii  more  promising  by  the  dc 
vrlopMK-nl  of  a  cheap  drying  process. 


It  is  obvious  that  it  is  necessary  to  dry 
sludge  if  it  is  intended  to  make  use  of  its 
calorific  value.  It  has  been  endeavored  to 
utilize  the  calorific  value  of  sludge  by  direct 
combustion  and  by  coking.  Settling  tank  sludge 
is  seldom  combustible  without  adding  fuel 
even  when  the  sludge  is  very  thoroughly  dny. 
In  all  experiments  and  actual  plants  construct- 
ed to  date,  there  has  been  used  sludge  mixed 
with  refuse  or  sludge  which  has  resulted  from 
the  precipitation  of  sewage  with  combustible 
material  such  as  coal  and  peat.  In  Kopenich 
and  Potsdam  the  sludge  obtained  in  Degener's 
coal  process  (ground  coal  and  sulphate  of 
alumina  used  as  precipitants)  was  used  for 
experimental  purposes.  In  Kopenich  prelimi- 
nary drying  was  effected  in  settling  tanks,  fol- 
lowed by  further  drying  under  a  large  shed 
and  finally  in  an  oven.  The  heat  produced  was 
used  for  developing  electric  current.  In  Pots- 
dam, where  the  Rothe-Degener  process  is 
i-sed,  the  precipitated  sludge  is  filter  pressed, 
made  into  briquettes,  in  part  sold  as  fuel  and  in 
part  used  for  generating  electrical  energy  as  in 
Kopenich.  In  both  plants  coal  is  added  to  the 
sludge. 

Good  results  from  heat  recovery  have  been 
obtained  from  sludge  of  the  character  just 
mentioned  in  experiments  by  Heine  in  Berlin 
and  by  Schurry  and  Bujard.  Gohring,  Reichle 
and  Dost  have  published  experiments  regard- 
ing the  coking  of  sludge.  Experiments  have 
been  made  along  this  line  in  Manchester,  but 
so  far  all  of  this  work  has  been  on  a  small 
scale. 

Settling  tank  sludge  has  been  burned  mixed 
with  refuse  at  a  number  of  places_,  as  in  Bury 
and  Hyde,  where  the  filter  pressed  sludge  has 
been  mixed  with  municipal  refuse  and  burnt 
in  destructors  in  the  proportion  of  one  part 
sludge  to  two  parts  refuse.  A  large  plant  of 
this  kind  has  been  recently  constructed  in 
Frankfort.  The  process  appears  to  be  ex- 
pensive and  already  the  plant  is  threatened 
with  a  yearly  operation  deficit  of  about  $17,600, 
including  a  previously  estimated  revenue  of 
about  $6,545  from  the  sale  of  sludge.  Incin- 
eration of  sludge  has  also  been  considered  in 
Pforzheim. 

The  advantages  of  incineration  are  enor- 
mous. A  city  is  no  longer  subject  to  the 
good  will  of  the  farmers  to  take  away  the 
sludge.  Its  removal  is  assured  and  the  sludge 
nuisance  is  a  thing  of  the  past.  Moreover  no 
process  more  adequately  corresponds  with  the 
demands  of  hygiene.  The  general  adoption  of 
the  process,  however,  unfortunately  is  pre- 
vented owing  to  the  cost  of  drying.  More  than 
in  any  other  method  of  working  up  sludge  for 
by-product  recovery  is  it  apparent  that  the 
sludge  problem  is  a  sludge  drying  problem. 

So  long  as  high  costs  attend  the  drying  of 
sludge  instead  of  incineration  there  can  be 
considered  some  type  of  by-product  recovery 
or  a  disposal  in  which  no  effort  is  made  to  ob- 
tain a  revenue  from  the  sludge.  The  latter 
processes  are  cheaper.  According  to  the  royal 
commission  on  sewage  disnosal,  sludge  drying 
and  incineration  costs  about  32  cts.  per  ton  of 
wet  sludge ;  sea  disposal  only  3.2  cts.  per  ton, 
so  long  as  the  distance  is  not  too  great.  This 
method  is  in  use  at  London,  Manchester  and 
Salford  and  has  been  proposed  for  several 
other  places,  notably  Belfast.  The  method  is 
available  for  all  towns  which  do  not  lie  di- 
rectly on  the  ocean  (for  example,  Copenhagen 
discharges  its  sewage  unpu rifled  into  the  sea) 
and  are  not  at  such  a  great  distance  from  the 
ocean  as  to  make  too  expensive  the  cost  of 
transporting  the  sludge  by  water.  London 
cirrics  her  sludge  62  miles;  Manchester  and 
Salford  50  miles.  London  owns  a  large  fleet 
of  steamboats,  each  with  a  capacity  of  1,000 
tons  and  valued  at  $142,800.  Besides  this 
there  are  large  iron  tanks  at  the  plant  in 
which  the  sludge  is  stored  to  await  a  returning 
steamer.'  Manchester  and  Salford  each  own 
one  sludge  steamer  which  makes  on  the  aver- 
age three  trips  a  week  A  (100  ton  steamer  cost 
Salford  in  1895  $58,310.  The  removal  of 
sludge  costs  there  about  17  cts.  per  ton  of  wet 
sludge;  in  Manchester  in  1902-03  about  the 
same  amount. 

Mow  greatly  the  cost  of  disposal  is  reduced 
by  removing  a  pari  of  the  water  in  the  sludge, 
especially  as   regards  transportation,  will  be 


clear  from  the  following  considerations : 
the  water  can  be  reduced  from  95  to  90  j 
cent,  then  one  part  of  the  dry  substance 
sludge  will  be  mixed  with  nine  parts  of  wa 
instead  of  nineteen.    The  Volume  of  the  slue 
is  thus  one-half ;  in  80  per  cent  sludge,  oi 
fourth  ;  in  70  per  cent  sludge,  one-sixth ; 
per  cent  sludge,  one-eighth ;  and  50  per  c< 
sludge,  one-tenth  of  the  original.    Since  fr« 
sludge  at  70  per  cent  water  and  septic  slue 
at  60  per  cent  water  are  usually  spadeable,  d 
ing  to  these  limits  allows  the  sludge  to  be  pi 
in  heaps  like  moist  earth,  eventually  to 
carried  away. 

When  sludge  is  dumped  on  land  as  agar 
sea  disposal,  sludge  drying  is  necessary  as 
rule,  in  order  to  reduce  transportation  coi 
which  are  four  times  as  great  by  land  as 
water,  and  also  to  avoid  the  odor  produced 
heaps  of  wet  sludge.  Wet  sludge,  especis 
that  from  settling  tanks,  soon  emits  a  very  d 
agreeable  odor,  which  may  be  carried  foi 
long  distance.  This  objectionable  feature  n 
surely  be  remedied  by  drying  the  sludge 
nearly  a  solid  state.  At  Hamburg  at  the  n[ 
plant  the  sludge  is  dried  by  centrifugal  n 
chines.  Sludge  drying  is  there  necessary 
order  to  reduce  the  cost  of  transportation  a 
also  to  prepare  the  sludge  for  the  recovery! 
its  contained  heat  units.  Drying  also  mal 
possible  the  use  of  sludge  as  a  fertilizer.  . 
nuisance  and  expense  caused  by  sludge  woi 
be  minimized  if  it  were  a  question  of  a  ( 
instead  of  a  fluid  mass.  The  sludge  quest! 
therefore  is  chiefly  a  question  of  drying.  S 
tling  tank  sludge,  however,  is  dried  with  gr 
difficulty. 

DRYING  AS  INFLUENCED  BY  TYPE  OF  PLANT.' 

The  many  types  of  clarification  proces 
produce  sludge  of  different  kinds,  especially, 
regards  the  features  of  drying.  In  this  resp 
sludge  may  be  separated  into  two  classe 
from  settling  tank  processes;  from  septic  tc 
processes.  In  the  former,  septic  action  is 
vented  and  the  sewage  remains  fresh ;  in  : 
latter,  septic  action  is  required  in  order  to  | 
compose  the  sludge.  Emscherbrunnen  slue 
and  that  from  allied  processes  in  which 
sewage  does  not  become  septic  occupy  a  p<f 
tion  intermediate  between  the  above  cla«< 
The  sewage  does  not  become  septic,  but  <; 
sludge  is  subjected  to  thorough  putrefaction 

DRYING  OF  FRESH  SLUDGE. 

In  settling  tanks  operated  on  a  plain  or  oi 
chemical  precipitation  basis,  the  velocity  of 
sewage  is  reduced  by  widening  the  cross  s 
tion  of  the  sewage  stream.  The  suspent 
matters  thus  have  an  opportunity  to  depo 
Such  plants  are  provided  with  horizontal  f! 
rectangular  tanks  or  upward  flow  circu 
tanks,  or,  as  the  Germans  say,  Brunncn 
Tiinncn.  The  period  of  flow  ranges  from  ( 
to  four  hours.  The  suspended  matter,  wh 
separates  out  because  of  its  weight,  assisted 
unassisted  by  chemicals,  produces  a  floccul 
precipitate  which  agglutinates,  increases 
volume  and  is  removed  before  septic  act 
takes  place.  Settling  tanks  arc  generf 
drained  dry.  Upward  flow  circular  tanks  ; 
usually  so  constructed  that  during  their  i 
eration  sludge  may  be  removed  by  some  i 
of  pump. 

Fresh  sludge  is  distinguished  by  its  h 
water  content.  The  percentage  of  water  av 
ages  90  to  95.  Results  from  actual  plants  si 
staniate  these  figures:  Cologne.  91.34  to  95.. 
Frankfort,  average.  91.07  per  cent.  Less  tl* 
90  per  cent  water  has  never  been  reported, 
though  higher  values  arc  not  uncommon;  i. 
Briinn,  99  per  cent. 

Because  of  its  high  water  content,  fr> 
sludge  from  domestic  sewage  is  a  very  fll 
mass.  After  several  days'  standing,  the  sltul 
'becomes  more  concentrated  and  a  layer  I 
turbid  liquid  appears  above  the  solid  matfl 
Rarely  by  this  means  is  its  water  content  *" 
duced  below  90  per  cent  Organic  matter  cqjj 
poses  more  than  half  of  the  5  to  10  per  ccntl 
solid  matter  contained  in  these  sludges,  'le 
solid  matter  in  sludge  readily  putrefies  al 
imparts  to  sludge  its  characteristic.  indeflnaM 
penetrating  odor.    On  account  of  odors,  itl 

imt  possible  to  store  sludge  or  work  it  upt 
plants  situated  close  to  dwellings.  On  this  * 
Count  it  is  frequently  necessary  to  locate  t 
plant    tome  distance   from  the  city.  With'' 
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lis  precaution,  adjacent  property  owners  will 
iake  strenuous  objections.  In  Braunschweig 
was  necessary  to  abandon  the  clarification 
lant  because  of  the  marked  nuisance  which 
:sulted  from  attempting  to  dry  the  fresh 
udge  at  the  plant.  Since  this  occurred  the 
iwage  of  the  city  has  been  disposed  of  by 
■oad  irrigation. 

In  Frankfort  effort  was  made  to  reduce 
lors  from  the  sludge  beds  by  applying  heavy 
rry  oils  and  in  addition  by  covering  the  beds 
ith  peat,  and  at  Remscheid,  Langensalza  and 
schersleben  by  constructing  the  sludge  beds 
a  considerable  elevation  above  the  ground, 
ith  the  thought  that  odors  would  be  dissi- 
ited  by  the  wind.  Of  course  the  cost  of 
udge  disposal  was  much  increased  because  of 
e  required  pumping.  The  fresh  sludge  ques- 
m  is  a  serious  one  owing  to  the  vast  quanti- 
:s  produced.  Imhoff  states  that  in  the  larger 
ties  which  operate  tanks  on-  a  plain  sedi- 
entation  basis,  there  may  be  expected  daily 
\  liters  of  95  per  cent  sludge  per  capita.  For 
city  of  100,000  people  it  is  therefore  neces- 
ry  to  provide  for  the  disposal  of  55,900  cu. 
!s.  of  wet  sludge  per  annum. 
It  is  evident  that  drying  and  the  reduction  in 
ilume  thus  attained  is  almost  always  essen- 
[1  in  sludge  disposal.  Fresh  sludge  resists, 
iwever,  all  efforts  to  reduce  its  water  con- 
its.  The  chief  difficulty  lies  in  overcoming 
e  power  of  the  colloidal  matters  to  absorb 
iter.  These  substances  occur  in  sludge  as 
drosoles  or  hydrous  gelatine  compounds, 
rcording  to  Bemmelen,  gelatines  are  insolu- 
;  membranes  composed  of  numerous  amor- 
ous bodies,  enmeshed  in  an  absorbed  liquid, 
ttschli  considers  their  structures  to  be  simi- 
•  to  that  of  honey  comb.  The  tenaciously 
Id  water  in  fresh  sludge  may  best  be  ex- 
lined  by  the  feature  of  a  very  large  surface 
ntact. 

The  difficulties  which  attend  the  drying  of 
;sh  sludge  and  the  manifold  hopes  of  pro- 
ved methods  have  given  rise  to  a  great 
By  different  procedures.  The  most  primi- 
e  method,  simply  allowing  the  sludge,  to  re- 
lin  in  the  settling  tank  in  service  (inter- 
ttent  operation  of  plant),  after  withdrawing 
;  supernatant  sewage,  was  tried  in  Konigs- 
rg,  where  odors  were  not  of  serious  mo- 
;nt.  This  method  soon  proved  a  failure  be- 
use  the  sludge  did  not  dry  readily  and  high 
sts  attended  the  removal  of  the  wet  sludge. 

Kopenick  the  same  method  was  tried  for  a 
ar  and  with  success.  There  the  sewage  is 
:ated  with  coal  and  sulphate  of  alumina  and 

its  physical  properties  the  sludge  is  not 
mparable  to  that  produced  from  plain  sedi- 
tetation  tanks. 

In  Braunschweig,  Cassel  and  Frankfort, 
Tmany.  Wimbledon  and  Huddersfield,  Eng- 
ld.  Essen,  Remscheid  and  Elberfeld-Barmen 
d  in  Birmingham,  England,  there  are  used 
scial  sludge  basins  comprising  earth  excava- 
>ns  or  tanks  with  solid  walls.  In  Cassel 
:se  tanks  do  not  prove  satisfactory  because 
:  sludge  does  not  dry  rapidly.  In  Braun- 
iweig,  the  process  was  abandoned  because  of 
ors.  Regarding  Wimbledon,  Dunbar  writes  : 
he  water  can  with  difficulty  be  separated 
3m  such  sludge  and  all  efforts  to  drain  it 
ve  been  unsuccessful.  If  the  sludge  is  al- 
.ved  to  remain  in  open  tanks  with  porous 
ttoms  it  will  often  be  many  months  before 
"  sludge  is  sufficiently  solid  so  that  it  can  be 
[fioved  with  shovels.  Each  rain  restores  the 
iginal  consistency  of  the  mass.  In  Wimble- 
n  after  six  months  frequently  there  still  re- 
lins  a  thick  fluid  mass  of  a  highly  offensive 
aracter  containing  about  77.5  per  cent  water, 
this  sludge  is  deposited  in  lagoons,  as  is 
:quently  the  practice  in  England,  the  entire 
:inity  of  the  plant  is  soon  filled  with  unbear- 
le  odors." 

lit  Essen  the  sludge  obtained  by  clarifying 
2  sewage  in  Rothe-Rockner  tanks  assisted  by 
lk  of  lime  stands  in  a  gravelly  earth  excava- 
>n  and  slowly  decays.  Means  are  provided 
r  removing  the  drainage  water.  Odors  are 
nimized  at  this  plant  since  the  sulphuretted 
drogen  is  chemically  combined  with  iron, 
lis  plant  has  recently  been  abandoned. 
In  Frankfort  the  same  difficulties  were  ex- 
rienced  and  on  account  of  high  cost  and 


nuisance  mechanical  drying  devices  were  sub- 
stituted. 

In  Elberfeld-Barmen  earth  excavations  in 
gravelly  soil  are  in  use  in  spite  of  the  poor  re- 
sults by  this  process  obtained  elsewhere.  It 
will  be  necessary  to  increase  the  tanks  each 
year  and  the  fresh  sludge  must  be  pumped.  It 
requires  a  long  time  for  the  sludge  to  dry,  with 
a  result  that  putrefaction  ensues.  The  two 
Maurich  plants  at  Remscheid  furnish  addition- 
al examples  of  experiences  with  lagooned 
sludge.  At  one  of  these  plants  it  was  attempt- 
ed to  dry  the  sludge  by  placing  it  in  tanks  3.28 
ft.  deep,  provided  with  vertical  walls.  Even 
after  two  years'  operation  the  sludge  was  not 
entirely  solid  in  any  of  the  tanks.  Similiarly, 
efforts  to  drain  the  sludge  in  earth  basins  con- 
taining fibrous  material  on  the  bottom  were  a 
failure  because  the  filter  rapidly  clogged  and 
permitted  no  water  to  pass  through. 

If  fresh  sludge  is  spread  on  the  ground  in 
thin  layers,  drying  will  be  more  rapid  and 
putrefaction  will  be  minimized.  An  applica- 
tion of  this  fact  in  places  where  the  necessary 
land  is  available  and  where  odors  cannot  be 
objectionable  has  given  good  results.  In  prac- 
tice, sludge  is  simply  spread  in  thin  layers  on 
preferably  sandy  ground  and  according  to 
weather  conditions,  it  dries  in  a  few  days  or 
weeks  and  can  be  spaded  in  or  removed.  This 
process  is  chiefly  adaptable  for  sludge  pro- 
duced in  settling  tanks  used  in  conjunction 
with  broad  irrigation  as  at  Charlottenburg. 
Mannheim  uses  a  similar  process.  The  fact 
that  at  Mannheim  the  process  is  not  especially 
cheap  appears  from  the  fact  that  in  the  vear 
1906  the  clarification  of  9,240,000  gals,  of -sew- 
age daily  cost  $2,530 ;  the  removal  of  sludge 
(91  to  104  cu.  yds.  daily)  cost  $5,572  per  an- 
num, or  more  than  double  the  amount  esti- 
mated. The  required  area  of  land  was  also 
twice  that  deemed  necessary. 

Similar  experiments  in  sludge  trenching  have 
recently  been  made  in  Birmingham.  It  has 
been  found  that,  while  the  sludge  will  dry  in 
time,  such  large  area  of  land  is  required  that 
the  method  is  not  practicable.  In  England  a 
method  combining  drying  and  disposal,  the  so- 
called  trench  method,  is  extensively  employed. 
The  sludge  is  not  directly  conducted  on  to  the 
surface  of  the  ground,  but  is  pumped  into  dry- 
trenches  in  which  a  considerable  part  of  the 
water  is  absorbed.  As  soon  as  the  sludge  is 
sufficiently  solid  to  support  earth,  the  trenches 
are  back  filled.  According  to  English  experi- 
ences, trenched  land  may  be  used  again  for 
sludge  disposal  after  three  years,  provided  sep- 
tic sludge  is  applied.  If  fresh  sludge  is  de- 
posited, however,  and  especially  chemically 
precipitated  sludge,  as  Birmingham  and 
Emscher  experiences  indicate,  the  land  cannot 
be  used  again,  since  the  earth  has  become  im- 
pervious to  water.  In  Birmingham,  Dunbar 
observed  deposits  of  limed  sludge  which  had 
been  buried  for  more  than  20  years  and  still 
had  their  original  foul  odor  and  were  as  solid 
as  blue  clay.  In  Recklinghausen,  in  experi- 
ments with  sludge  trenching,  it  was  found  that 
after  one  year  fresh  sludge  had  not  lost  its 
original  odor  and  was  sticky  and  slim)' ;  sep- 
ticised  sludge  so  treated  rould  not  be  distin- 
guished from  humus.  Not  only  chemically 
precipitated  sludge,  but  that  from  plain  sedi- 
mentation tanks  also,  is  dried  with  great  diffi- 
culty in  trenches,  as  developed  at  Birmingham, 
where  it  recently  has  been  decided  to  return  to 
lagooning.  In  Insterberg  an  8  day  old  sludge 
was  trenched.  It  was  claimed  that  in  a  few 
years  the  land  so  used  would  be  available  for 
more  sludge.  The  process  is  satisfactory,  how- 
ever, and  must  be  recommended  for  small 
plants  in  rural  districts  or  for  plants  where 
large  areas  of  land  are  available  for  sludge 
disposal. 

Mixing  with  refuse  or  composting  is  a 
process  similar  to  trenching,  in  that  the  wet 
sludge  is  mixed  with  a  dry,  porous  substance. 
The  process  is  available  for  the  smaller  plants 
and  in  Germany  is  in  use  at  Gottingen  and 
Cassel.  If  composed  sludge  is  not  soon  used 
for  fertilizing  purposes,  there  naturally  can  de- 
velop very  offensive  odors. 

Since  fresh  sludge  is  apparently  an  infusion 
of  a  solid  mass  in  a  fluid,  it  might  be  expected 
that  both  constituents  could  be  separated  In- 
filtration.   Such  a  result  has  been  attempted  in 


many  places  and  in  many  different  ways  and  so 
far  without  good  results.  At  first  the  sludge  is 
readily  filtered,  but  the  filtering  medium  soon 
clogs  and  the  sludge  putrefies.  In  Allenstein  it 
was  endeavored  to  remove  the  water  from  the 
90  per  cent  sludge  by  depositing  the  sludge 
upon  carefully  drained  gravel  filters.  The  fil- 
ters clogged  completely  in  a  very  short  time 
and  the  putrefying  sludge  emitted  so  much 
odor  that  the  experiment  was  abandoned. 

Regarding  experiences  at  Bielefeld  with  this 
method,  the  mayor  of  the  city  says:  "The  dis- 
posal of  sludge  from  settling  tanks  is  a  diffi- 
cult problem  because  of  odor  and  the  vast 
amount  of  sludge  produced.  When  a  new 
plant  is  planned  it  cannot  be  too  strongly  rec- 
ommended to  be  certain  that  the  sludge  dis- 
posal beds  are  of  sufficient  size.  The  original 
number  of  beds  at  Bielefeld  has  already  been 
increased  by  two  with  the  hope  of  effecting 
more  rapid  sludge  disposal.  The  water  drained 
from  the  sludge  is  discharged  on  to  sandy  soil 
and  is  thus  purified  before  reaching  the  local 
stream." 

At  Leipsig  a  part  of  the  iron  treated  sludge 
is  discharged  into  earth  excavations  which 
have  level  bottoms  and  are  provided  with 
drain  pipes  on  which  is  a  12  inch  layer  and 
then  a  layer  of  brick  laid  flat  and  with  narrow 
joints  filled  with  sand.  The  water  filters  into 
the  drains  and  is  returned  to  the  settling 
tanks.  The  sludge  becomes  quite  solid  in  two 
months  in  the  summer  and  in  from  four  to  five 
months  in  the  winter. 

From  this  experience  it  appears  that  the  suc- 
cessful filtration  of  fresh  sludge  means  very 
large  filter  surfaces  and  long  periods  of  filtra- 
tion attended  by  odors  incident  to  putrefaction. 
It  has  therefore  been  the  endeavor  to  reduce 
the  surface  area  and  the  period  of  filtration. 
In  the  chemical  industries  such  a  result  has 
been  effected  by  filter  presses  and  centrifugal 
machines.  For  some  time  filter  presses  have 
been  tried  experimentally  in  a  large  number  of 
places,  as  in  Cassel  and  Frankfort.  It  is  the 
general  consensus  of  opinion  that  filter  presses 
are  expensive  in  spite  of  low  cost  of  operation, 
and  in  Germany  they  are  employed  almost 
solely  with  the  coal  process  used  in  Potsdam, 
Spandou  and  Tegel.  In  Potsdam  it  was  not 
found  possible  to  press  the  water  from  the 
coal  process  sludge  and  from  8  to  10  per  cent 
of  the  pressings  yielded  a  sludge  containing 
too  much  water.  It  is  necessary  to  store 
pressed  carbon  sludge  under  cover,  since 
when  pressed  and  ready  for  briquetting,  con- 
tact with  rain  will  break  the  briquettes. 

Filter  presses  are  no  longer  used  in  Germany 
for  plain  settling  tank  sludge  at  the  larger 
plants.  In  England,  however,  chemically  pre- 
cipitated sludge  is  still  filter  pressed,  as  the 
sludge  is  readily  pressed.  It  is  necessary  to 
add  large  quantities  of  lime  to  sludge  from 
plain  settling  tanks,  however,  thereby  increas- 
ing the  cost. 

Tn  Briinn,  Honig's  drying  process  was  tried; 
filtration  is  assisted  by  a  vacuum.  Most  re- 
cently great  hopes  have  been  placed  in  the  cen- 
trifugalization  of  settling  tank  sludge  and  the 
city  of  Frankfort  has  conducted  exhaustive 
experiments.  Practical  plants  are  in  operation 
in  Harburg,  Hanover  and  Frankfort.  The 
modern  centrifugal  machine  advantageously 
differs  from  the  old  filter  press  by  virtue  of  the 
fact  that  hand  operation  is  eliminated  and 
workmen  no  longer  need  come  in  contact  with 
the  fresh  sludge.  But  little  information  is  yet 
available  regarding  the  efficiency  or  the  cost  of 
the  process.  Reichle  and  Thiesing,  who  con- 
ducted the  experiments  at  Harburg,  state  that 
the  relative  cost  of  pressing  and  centrifugaliz- 
ing  is  about  63  and  42  cts.  per  cubic  yard  re- 
spectively. Since  the  cost  is  one  of  the  im- 
portant objections  to  filter  pressing,  it  would 
appear  that  the  outlook  for  centrifugalization 
is  not  entirely  favorable.  It  is  also  true  that 
drier  sludge  is  produced  by  pressing  than  by 
centrifugalization  and  the  liquid  separated  by 
the  centrifugalization  is  very  foul  and  is  by  no 
means  to  be  compared  to  filter  press  water. 
The  latter  is  usually  a  transparent  light  yellow 
fluid ;  the  former  a  black  watery  sludge. 

In  spite  of  these  objections,  centrifugalization 
is  advantageous  where  agricultural  disposal  is 
impracticable  or  where  no  cheap  land  is  avail- 
able for  lagooning  or  trenching. 
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Drying  by  Heat. — In  Potsdam,  several  years 
ago,  experiments  were  conducted  in  the  effort 
to  dry  sludge  by  heat.  It  was  endeavored  to 
utilize  the  heat  units  in  the  coal  remaining  in 
the  filter  pressed  sludge  of  the  coal  process. 
Revolving  retorts  treated  by  flue  gases  were 
used.  Similar  tests  were  made  at  Frankfort 
with  centrifugalized  sludge  (70  per  cent 
water). 

Electrical  Process. — Experiments  were  also 
made  at  Frankfort  with  the  electro-osmotic 
process  of  Count  Schwerin.  While  this  pro- 
cedure destroys  for  a  while  the  colloidal  na- 
ture of  sludge,  its  effect  is  not  permanent. 
The  current  required  is  considerable,  but  not 
excessive. 

Summary. — According  to  results,  past  ex- 
periments in  sludge  drying  may  be  separated 
into  two  divisions;  first,  permanent  and  thor- 
ough drying,  but  requiring  high  constructional 
costs,  filter  presses  and  centrifugal  machines ; 
second,  cheaper  processes,  but  uncertain  as  to 
efficiency,  such  as  lagoon  draining,  irrigating 
and  ditching.  To  date  no  satisfactory  solu- 
tion has  been  found  for  drying  fresh  sludge. 

THE  DRYING  OF  SEPTIC  SLUDGE. 

Septic  tanks  differ  from  settling  tanks  chiefly 
as  regards  capacity  and  usually  afford  a  period 
of  flow  of  from  12  to  24  hours.  This  feature 
entails  more  or  less  strong  putrefaction  of  the 
sewage.  The  sludge  remains  in  the  tank  as 
long  as  possible  and  the  ordinary  design  pro- 
vides for  a  6  to  12  months'  retention  period. 
All  readily  putrefactive  matters  are  removed 
from  the  sludge  and  the  gases  thus  developed 
carry  particles  of  solid  matter  to  the  surface, 
where  they  generally  form  a  scum. 

It  was  formerly  thought  that  the  septic 
process  would  produce  a  more  highly  purefied 
effluent  than  possible  by  plain  sedimentation. 
It  is  now  recognized  that  it  is  in  practice  im- 
practicable to  provide  sufficient  tank  capacity 
to  cause  the  complete  putrefaction  of  the  vast 
volumes  of  sewage  of  large  cities.  Some  still 
contend  that  septicized  sewage  may  be  more 
readily  purefied  by  oxidation  processes.  Such, 
however,  is  not  the  case.  Through  the  12  to 
24  hour  retention  in  the  septic  tank  the  devel- 
opment of  anaerobic  bacteria  is  fostered  and 
reduction  processes  take  place,  as  indicated  by 
the  development  of  ammonia,  hydrogen  sul- 
phide and  marsh  gas  and  the  reduction  of 
nitrites  and  nitrates.  In  subsequent  bacterial 
treatment,  be  it  broad  irrigation,  intermittent 
filtration,  bacterial  filters  or  disposal  by  dilu- 
tion, aerobic  conditions  are  necessary  and  the 
agencies  at  work  are  oxidizing.  The  activities 
of  the  anaerobic  bacteria  must  be  stopped  and 
reduction  products  must  again  be  oxidized. 
The  septic  process  therefore  impairs  the  purifi- 
cation process.  Liibbert  says:  "Septic  sewage 
brings  to  the  filter  a  medium  which  affords 
diametrically  opposite  conditions  and  it  in- 
creases the  work  of  the  aerobic  bacteria  when 
they  are  called  upon  to  win  a  battle  in  which 
their  antagonists,  the  anaerobic  fermentation 
and  putrefaction  bacteria,  have  an  undisputed 
advantage  of  position." 

Another  objectionable  feature  of  the  septic 
tank  is  the  fact  that  sedimentation  is  fre- 
quently imperfect.  Sludge  is  borne  upward 
from  the  bottom  by  rising  gas  bubbles  and  the 
sedimentation  is  disturbed;  particles  of  scum 
become  detached  and  contaminate  the  effluent. 
In  spite  of  baffles  and  submerged  outlets,  the 
effluent  is  not  so  free  from  suspended  matter 
as  that  from  settling  tanks.  On  this  account, 
as  in  Birmingham,  Kngland,  subsidiary  settling 
tanks  and  roughing  filters  have  been  provided. 

Septic  effluents  frequently  contain  consider- 
able hydrogen  sulphide,  which  gives  use  to  ob- 
jectionable conditions  in  rinsing  filters,  par- 
ticularly where  nozzles  or  moving  distributors 
are  used.  The  resulting  odors  permeate  the 
atmosphere  and  are  often  more  obnoxious  than 
the  most  offensive  odors  from  sludge. 

While  sewage  itself  is  disadvantageous!? 
affected  by  septic  action,  the  process  affords 
many  advantages  in  the  treatment  of  sludge. 
When  submerged  under  water  for  months  al 
mi  ■hum  temperature,  sludge  undergoes  com- 
plete transformation.  lis  organic  constituents 
arc  decomposed  by  putrefaction  and  in  part 
p. i  off  as  gas  I  here  is  much  difference  of 
opinion  regarding  the  extent  of  the  hydrolysis 
of  the    -bulge      I  be  question  of  percentage 


decomposition  is  not  the  significant  one.  The 
decomposition  of  the  sludge  is  of  much  less 
importance  than  the  question  as  to  whether 
septic  treatment  will  produce  a  sludge  of  the 
desired  consistency. 

In  a  matured  septic  tank,  the  sludge  is  dis- 
tinguished from  fresh  sludge  chiefly  by  its 
color,  which  is  deep  black,  as  a  result  of  the 
formation  of  iron  sulphide,  by  a  reduced  and 
less  offensive  odor,  by  its  greater  density  and 
through  its  draining  capabilities  (Drainbar- 
keit).  The  last  two  features  are  most  im- 
portant as  regards  sludge  disposal,  and  they 
depend  upon  a  decomposition  of  the  water 
holding  colloidal  matters.  For  drying,  this 
feature  is  of  the  greatest  importance.  Drying 
in  trenches,  so  difficult  with  fresh  sludge, 
readily  can  be  accomplished  with  septic  sludge. 
In  Hampton  sludge  has  been  disposed  of  in 
this  manner  for  several  years.  So  long  as 
septic  sludge  was  produced,  Birmingham  had 
no  difficulty  with  the  trenching  method.  Dry- 
ing with  porous  sludge  beds  is  also  much  more 
feasible  with  septic  sludge  than  with  fresh 
sludge.  In  Unna,  after  about  4  to  6  weeks,  the 
sludge  in  the  sludge  beds  became  spadable ;  in 
Miihlheim-Ruhe  in  only  8  to  12  weeks  in 
summer,  even  though  the  original  deposit  was 
3.28  ft.  thick.  Fresh  sludge  would  have  re- 
quired at  least  a  year  to  become  spadable. 
Septic  sludge,  however,  is  less  adapted  to 
treatment  in  filter  presses  and  centrifugal  ma- 
chines. This  objection  is,  however,  not  a  se- 
rious one,  since  filter  pressing  and  centrifugali- 
zation  are  expensive  and  are  resorted  to  only 
when  the  cheaper  ditching  is  impracticable,  as 
is  the  case  with  fresh  sludge. 

Although  the  advantages  of  septicized  sludge, 
have  been  known  for  a  long  time  and  although 
confirmed  at  many  plants,  on  account  of  the 
disadvantages  as  regards  subsequent  oxidation 
and  on  account  of  the  greater  installation 
costs,  the  septic  process  is  continually  losing 
adherents.  Much  higher  is  the  cost  of  in- 
stallation and  operation  when  instead  a  period 
of  flow  of  from  2  to  4  hours  (settling  tanks)  it 
is  necessary  to  provide  from  6  to  12  times  as 
much  (septic  tanks). 

Septic  tanks  cause  more  complaints  than 
settling  tanks.  In  Manchester,  one-third  of 
the  septic  tanks  have  been  converted  into  set- 
tling tanks,  and  also  at  Birmingham,  England, 
the  largest  sewage  plant  in  the  world.  A  ma- 
jority of  the  original  septic  tanks  are  operated 
upon  a  settling  tank  basis ;  facts  attributable  to 
the  objectionable  features  incident  to  wlet 
sludge. 

Former  adherents  of  the  septic  tank  princi- 
ple now  build  strictly  settling  tanks;  for  ex- 
ample, the  Norwich  tank  of  Travis,  in  which 
not  only  does  the  sewage  remain  fresh,  but 
from  which  the  sludge  is  removed  at  short  in- 
tervals corresponding  to  sedimentation  tank 
operation. 

DRYING    OF    EMSCHERBRUNNEN  SLUDGE. 

Midway  between  plain  settling  tanks  and 
septic  tanks  is  the  Emscherbrunnen  process  of 
sewage  and  sludge  treatment.  The  construc- 
tional features  have  been  described  in  detail 
elsewhere  and  need  not  be  repeated  here.  In 
the  Emscher  tank  th#  clarification  takes  place 
in  a  separate  compartment,  out  of  which  the 
sludge  flows  continuously  and  automatically. 
The  period  of  flow  ranges  from  one  to  two 
hours.  As  a  result  of  this  short  flow  period 
and  the  immediate  removal  of  the  sludge,  the 
septicization  of  the  sewage  is  very  much  less 
than  with  settling  tanks.  The  sludge  falls  into 
a  circular  sump  in  which  it  remains  from  two 
to  three  months. 

The  changes  which  take  place  in  the  sludge 
in  the  bottom  of  the  Emscherbrunnen  differ 
very  materially  from  those  observerl  in  septic 
tanks  in  which  sewage  continuously  flows  into 
the  sludge  storage  chamber.  The  gases  set 
free  contain  only  traces  of  hydrogen  sulphide 
and  they  consist  chiefly  of  marsh  gas  and  car- 
bonic acid.  The  apparent  explanation  of  this 
fact  is  that  the  sewage  standing  over  the 
Kludge  and  yielding  its  organic  matters  (al- 
bumen) is  changed  but  little  in  the  operation 
of  the  tank  and  soon  completely  loses  its  pu- 
trescible  constituents.  The  albumcnous  bodies 
dissolved  in  the  supernatant  sewage  are  de- 
composed and  can  no  longer  develop  hydrogen 
lUlphide,     In  septic  tanks,  on  the  other  band, 


fresh  sewage  continuously  comes  in  contact 
with  the  putrefying  sludge  and  becomes  septic 
so  that  not  only  the  suspended  but  also  th{ 
dissolved  albumens  are  attacked  and  develoj 
sulphuretted  hydrogen. 

From  the  sludge  itself  either  very  little  hy 
drogen  sulphide  is  developed  or  it  is  decom 
posed  or  the  sulphur  is  otherwise  combined^ 
Experiments  are  being  conducted  to  decide  thi, 
point. 

Sludge  is  removed  from  the  Emscherbrun-| 
nen  through  an  iron  pipe  which  extends  to  th 
sludge  sump  and  is  led  out  through  the  wall  o 
the  tank  about  3.28  feet  below  the  flow  line! 
On  opening  a  valve  on  the  upper  end  of  th» 
pipe,  the  sludge  is  forced  out  by  the  wate: 
pressure.  The  operation  of  the  tank  is  not  ini 
terrupted  by  the  removal  of  sludge 

Present  experiences  indicate  that  Emscher 
brunnen  sludge  possesses  to  a  much  greate: 
extent  all  of  the  good  features  of  septic  tanl 
sludge.  Its  water  content  is  very  much  lowe: 
than  that  of  septic  tank  sludge,  although  th 
sludge  is  always  under  water 

The  percentage  of  water  ranges  from  71. 
to  81.8  and  generally  averages  about  75  pe 
cent.  Emscherbrunnen  sludge  is  still  fluid  a 
70  per  cent  water  and  flows  even  in  pipes  lair 
at  low  grades.  It  can  readily  be  pumped,  usin( 
centrifugal  or  valve  pumps.  Fresh  sludge  wiri 
70  per  cent  water  is  generally  semi-solid.  Thi 
peculiar  difference  is  in  part  due  to  the  fac 
that  refuse  and  fibrous  matters  have  been  al 
most  completely  destroyed,  and  also  in  pan 
because  of  the  presence  of  microscopic  ga 
bubbles  which  have  replaced  the  interstitial 
water  and  enclosed  in  films  of  water,  maki 
the  mass  fluid. 

Odor. — The  odor  of  wet  Emscherbrunnei 
sludge  is  noticeable  only  in  the  immediate  vi 
cinity  and  does  not  become  pronounced  unt: 
the  sludge  is  heated  to  70°-80°  C.  Even  whil 
the  sludge  is  run  off  from  the  tank  no  objec 
tionable  odor  is  noticeable  a  few  steps  away. 

Average  data  showing  the  composition  o' 
Emscherbrunnen  sludge  are  given  in  Table 

TABLE     I.— COMPOSITION     OF  EMSCHEB 
BRUNNEN  SLUDGE. 

-Per  Cent- 


Wet  Sludge. 


-Dry  Sludge 


OS  «  Q  <D  5  P 

S  cs  s  .5  ^  *■ 

is  w  %  O  2 

Recklinghausen..  79.3  20.7  54.8  45.2  1.56  6.< 

Essen    75.6  24.4  45.1  54.9  1.22  4.J 

Bochum    75.9  24.1  59.5  40.5  1.10 

Rauxel    80.4  19.6  49.0  51.0  ... 

Bechum    77.6  22.4  64.0  36.0  1.34  2.( 

Drying. — In  drying  Emscherbrunnen  sludg 
underdrained  drainage  beds  have  proved  th 
cheapest  and  the  simplest.  The  following  ir 
teresting  experiments  furnish  instructive  dat 
regarding  this  important  feature  in  connectio 
with  the  operation  of  Emscherbrunnen: 

DRAINAGE  EXPERIMENTS. 

Conditions  under  which  sludge  decompose 
under  water  becomes  drainable  and  reasor 
therefor  have  to  date  not  been  investigate 
In  1907  at  the  testing  station  of  the  Emschei 
genossenschaft  at  Essen  it  was  found  th« 
Emscherbrunnen  sludge  in  a  layer  10  in 
thick  would  often  become  spadable  in  th 
short  time  of  from  8  to  10  days.  The  tan! 
from  which  the  sludge  was  withdrawn  were  o 
the  Hampton  principle,  built  in  1!HK>  by  Mir 
dledorf  and  Waltenberg.  but  modified  at  D 
Imhoff's  suggestion,  so  that  fresh  sewag 
could  not  enter  the  sludge  chamber,  as  true  Q 
the  Hampton  tank  and  other  septic  tank 
This  tank  was  the  first  Emscherbrunnen  and 
differs  from  the  present  tanks  both  in  fori 
and  as  to  its  slight  depth.  Shallow  depths  " 
crease  the  water  content  of  the  sludge  an 
prolong  the  drying  period. 

The  water  content  of  Kinseher  sludge  is  8 
important  factor  in  the  drying  process  and  tl 
lower  the  percentage  of  water,  the  more  rapi 
the  drying.  The  drainage  bed  used  in  the  e: 
periments  was  (>.ri  ft.  7  ins.  long  by  HiV4  in 
wide.  The  bottom  was  practically  itnpervw" 
clay  an.l  its  walls  were  of  masonry,  laid  Up 
cement  mortar.  On  the  bottom  of  the  l 
there    w  is    placed    an    IS  in.    layer  of  COB 
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ravel,  supporting  a  6-in.  layer  of  fine  cinders, 
he  underdrains  were  provided  to  remove  the 
ater.  By  wooden  partitions  the  sludge  beds 
ere  divided  into  five  sections,  each  about  215 
[,  ft.  in  size. 

Tests  were  made  in  July,  1907,  to  study  the 
jestion  of  sludge  drainage,  including  espe- 
ally  the  measurement  of  the  value  and  the 
tte  of  removal  of  water  from  the  sludge, 
he  results  of  several  experiments  indicated 
lat  with  good  drainage  facilities  more  than 
ne-half  of  the  water  in  the  sludge  passes 
iv ay  in  a  comparatively  short  time.  During 
rying  there  takes  place  a  further  decomposi- 
on  of  the  sludge  with  no  development  of 
dors.  With  no  opportunity  for  drainage,  this 
:condary  decomposition  is  much  retarded, 
amples  of  the  water  drained  from  the  sludge, 
tken  near  the  end  of  the  drainage  period, 
ere  non-putrescible  and  contained  nitrites 
id  nitrates. 

)MPARATIVE      DRAINAGE      EXPERIMENTS  WITH 
FRESH  AND  SEPTICIZED  SLUDGE. 

Experiments  were  conducted  to  determine 
hether  there  was  a  marked  difference  be- 
veen  the  drainability  of  fresh  and  septic 
udge  or  whether  the  readiness  of  the  sludge 
lentioned  above  to  drain  was  due  to  the  fact 
iat  the  fresh  sludge  itself  could  be  drained 
ith  unusual  readiness.  The  sludges  in  these 
speriments  were  placed  upon  a  porous  sup- 
Drting  medium  consisting  of  coal  screenings, 
I  per  cent  of  which  ranged  in  size  from  2  to  4 
i.m.,  the  remaining  8  per  cent  from  1  to  2 
i.m.  It  was  thought  advisable  to  use  com- 
ustible  material  with  a  view  to  burning  the 
ry  sludge.  The  spadable  sludge  when  shov- 
led  off  withdrew  only  a  part  of  the  supporting 
Itering  medium.  Special  tests  were  made  be- 
)re  beginning  the  experiments  to  determine 
le  relative  drainability  of  the  two  sludge 
Iters ;  the  results  were  practically  the  same. 

In  conducting  experiments,  about  44  lbs.  of 
ach  sludge  were  placed  upon  the  sludge  fil- 
:rs.  It  was  not  found  possible  to  make  a  fair 
Dmparison  of  the  drainage  powers  of  the 
resh  and  septic  sludges  in  this  manner  be- 
luse  the  fresh  sludge  immediately  penetrated 
le  underdrains,  while  the  septic  sludge,  which 
ras  full  of  gas,  remained  on  top  of  the  filter, 
rom  which  there  flowed  only  a  clear  effluent, 
-ubsequently  studies  were  made  comparing 
resh  sludge  and  septic  sludge  at  the  sewage 
lant  at  Recklinghausen.  The  result  of  numer- 
us  studies  leads  the  author  to  the  following 
esults : 

If  fresh  sludge  without  preliminary  concen- 
ration  is  placed  upon  a  clean  sludge  filter, 
ven  with  a  filtering  medium  as  fine  as  2-4 
rm..  the  sludge  will  flow  through  the  filter  in- 
ict  instead  of  draining.  If  fresh  sludge  is 
reviously  concentrated — that  is,  by  removing 
he  supernatant  water,  giving  a  water  content 
f  perhaps  80  per  cent — it  may  be  readily 
rained  on  newly  constructed  sludge  filters, 
^his  fact,  however,  has  no  practical  signifi- 
ance  because  it  is  not  possible  to  reduce  the 
/ater  content  of  fresh  sludge  much  below  90 
er  cent  and  because  in  practice  the  sludge  fil- 
ers are  clogged  to  some  extent  by  previous 
ise.  Further,  in  about  three  days  such  a 
iractice  would  develop  an  unbearable,  pene- 
rating  odor.  Because  of  slow  percolation,  the 
vater  drained  from  fresh  sludge  resembles  the 
ffluent  from  a  coarse  grained  sewage  filter, 
lUt  contains  considerable  dissolved  organic 
natter. 

The  loss  of  water  by  drainage  corresponds 
n  fresh  sludge  to  only  about  19  per  cent.  In 
he  above  experiments  the  water  content  of  the 
ludge  was  reduced  to  80.9  per  cent. 

A  comparison  between  the  drainability  of 
resh  and  septic  sludge  indicates: 

1  '1  hat  fresh  sludge  requires  much  longer  to 
income  spadeable  than  septic  sludge,  even  if 
lif  supernatant  water  has  previously  been  re- 
novi  d  from  the  former. 

2.  That  fresh  sludge  gives  up  very  much  less 
vater  than  septic  sludge,  even  though  fresh 
ludge  originally  contains  very  much  more 
irater. 

3.  That  the  effluent  drained  from  septic 
ludge  contains  much  less  organic  matter  than 
hat  drained  from  fresh  sludge. 

4.  That  septic  sludge  in  draining  loses  much 
nore  organic  matter  than  fresh  sludge. 


In  the  construction  of  sludge  beds  for  septic 
sludge  it  is  essential  to  provide  drainage  pipes 
of  such  size  as  to  be  sufficient  to  carry  off 
rapidly  the  initial  somewhat  large  flow  of 
water.  The  effluent  from  sludge  filters  can  be 
discharged  into  any  stream  without  further 
treatment. 

PRINCIPLES    OF  DRAINABILITY. 

The  pricipal  results  developed  in  the  above 
experiments  were  the  determination  of  the 
fact  that  septic  sludge  from  Emscherbrunnen 
is  drainable,  that  is  when  placed  upon  a  sludge 
bed  it  will  dry  in  a  short  time  or  in  other 
words  that  up  to  80  per  cent  of  the  entrained 
water  will  flow  away  through  the  pores  of  the 
supporting  medium.  What  are  the  properties 
of  sludge  which  are  essential  to  insure  drain- 
ability?  The  experiments  with  fresh  and  sep- 
tic sludge  show  that  for  filters  of  the  same 
size  material,  fresh  sludge  passes  through  into 
the  undrains  while  septic  sludge  merely  gives 
up  its  water.  This  fact,  is  a  feature  of  the 
concentration  of  the  two  sludges. 

With  fresh  sludge,  because  of  the  high 
fluidity,  only  the  heavier  matters  rest  directly 
upon  the  sludge  bed.  The  finely  divided  mat- 
ters in  part  float  on  the  surface,  in  part  pene- 
trate the  filtering  medium  more  or  less  deeply 
and  in  part  entirely  pass  through  to  the  un- 
derdrains. Gradually  by  reason  of  the  in- 
duced clogging,  filtration  ceases  entirely  and 
at  a  certain  depth  the  sludge  filter  is  prac- 
tically composed  of  the  orginial  medium  and 
highly  impervious  particles  of  sludge.  After 
two  or  three  applications  of  wet  sludge,  such 
conditions  offer  practically  a  complete  resist- 
ance to  the  passage  of  water  and  drainage  on 
such  a  clogged  filter  soon,  of  course,  becomes 
impossible. 

Concentrated  sludge  from  a  settling  tank 
and  the  decomposed  material  from  the  Era- 
scherbrunnen,  on  the  other  hand  do  not  pene- 
trate the  sludge  filter  but  simply  give  up  their 
water.  That  the  removal  of  water  takes  place 
so  rapidly  (Emscherbrunnen  sludge  drains 
much  more  rapidly  than  artificially  concentrat- 
ed fresh  sludge),  is  due  in  large  part  to  the 
fact  that  the  colloidal  matters  in  fresh  sludge 
have  been  partially  destroyed.  It  is  to  be 
assumed  that  the  decomposition  brought  about 
by  bacteria  and  enzymes,  both  of  which  attack 
the  organic  matter  on  the  surface  is  most 
active  in  the  case  of  the  hydrogele  bodies 
which  have  such  relatively  enormous  surface 
area.  The  decomposition  of  these  colloidal 
bodies  partly  reduces  the  power  of  the  sludge 
to  hold  water.  The  water  content  of  the 
sludge  is  reduced  and  the  sludge  therewith 
becomes  drainable. 

In  a  similar  manner  is  effected  in  fresh 
sludge  the  decomposition  of  the  organic  mat- 
ters such  as  fragments  of  vegetables  and  ani- 
mals which  enter  the  sewage  from  kitchens, 
gardens  and  slaughter  houses.  These  sub- 
stances which  likewise  occlude  and  initially 
contain  large  quantities  of  water  are  found  in 
but  very  small  quantities  in  septic  sludge. 

The  difference  in  the  water  content  of 
fresh  and  septic  sludge  indicates  how  far  has 
proceeded  the  decomposition  of  the  water 
binding  colloids  and  organic  substances.  As 
against  90  to  95  per  cent  water  contained  in 
fresh  sludge,  contrast  79.3  per  cent  at  Reck- 
linghausen and  75.6  per  cent  at  Essen.  Occa- 
sionally Emscherbrunnen  will  run  as  low  as 
70  per  cent  water,  which  is  a  concentration 
comparable  to  that  obtainable  by  centrifugal- 
ization. 

A  spadeable  condition  of  sludge  indicates 
the  decomposition  of  the  water  holding  mat- 
ters. Thus,  dry  Emscherbrunnen  sludge  aver- 
ages about  58.3  per  cent  at  Recklinghausen  and 
at  Essen  52.3.  It  can  thus  be  assumed  that 
dry  fresh  sludge  will  contain  about  71  per 
cent  water,  septic  sludge  about  55  per  cent. 

The  drainability  of  septic  sludge  is  greatly 
assisted  by  its  gas  content.  In  the  decomposi- 
tion of  sludge  in  Emscherbrunnen,  there  are 
developed  large  volumes  of  gas,  consisting 
roughly  of  75  per  cent  marsh  gas  and  25  per 
cent  carbon  dioxide.  As  soon  as  the  smaller 
hubbies  coalesce,  the  gas  rises  to  the  surface 
having  overcome  the  pressure  of  the  superna- 
tant sludge  layer.  This  indicates  that  a  con- 
siderable volume  of  gas  has  collected  at  one 
point.    So  long  as  this  does  not  take  place  the 


gas  bubbles  remain  throughout  the  viscos 
mass.  In  the  deepest  part  of  33-ft.  tanks,  the 
gases  are  under  a  pressure  of  one  atmosphere. 
When  sludge  is  removed,  with  it  comes  large 
volumes  of  compressed  gas.  As  the  sludge 
rises  nearer  to  the  surface,  the  volume  of  the 
gas  increases  in  view  of  the  lesser  pressure 
and  by  this  means  there  is  increased  the  vol- 
ume of  this  sludge  itself.  The  sludge  is  con- 
verted into  a  foaming  mass  since  it  is  com- 
pletely permeated  with  gas  bubbles.  The  wa- 
ter in  the  sludge  at  the  same  time  has  an 
opportunity  to  escape  and  drain  off  through 
the  little  channels  formed  by  the  escaping 
bubbles  of  gas.  If  freshly  drawn  Emscher- 
brunnen sludge  is  allowed  to  stand  in  a  glass 
cylinder  (similar  in  effect  to  the  deposition  of 
the  sludge  upon  an  impervious  sludge  bed) 
there  are  observed  on  the  walls  of  the  cylin- 
der, countless  bubbles  of  gas  whose  number 
and  size  continuously  increases.  Soon  the  vol- 
ume of  the  mass  increases  and  next  on  the 
bottom  of  the  cylinder  there  is  seen  a  layer  of 
clear  water.  The  volume  of  the  sludge  upon 
the  water  is  not  reduced  since  the  mass  al- 
ready has  a  porous  structure,  that  is  the 
sludge  contains  a  large  number  of  many  sized 
instititual  spaces  filled  with  gas.  This  porous 
mass  which  is  lighter  than  water  is  forced 
above  the  water  layer.  The  mass  further  ex- 
pands owing  to  the  expansion  of  the  gas  itself, 
but  the  volume  of  the  gas  increases  at  a  much 
greater  rate  than  that  of  the  separated  water. 

These  conditions  very  greatly  enhance  the 
drainability  of  the  sludge  by  virtue  of  the  fact 
that  the  water  which  separates  at  the  bottom 
of  the  sludge  deposits  has  practically  im- 
mediate opportunity  to  flow  off  into  the  under- 
drains of  the  sludge  filter. 

With  fresh  sludge,  conditions  as  above  are 
practically  reversed,  water  separates  from  the 
sludge  not  below  the  mass  but  above  it. 

SLUDGE  DRAINAGE  STUDIES  AT  LARGE  PLANTS. 

The  above  experiments  indicated  that  by 
decomposing  sludge  under  water  in  deep  tanks 
it  is  possible  to  obtain  sludge  which  readily 
can  be  separated  into  an  earthy  mass  when  de- 
posited upon  well  drained  sludge  filters  and 
a  non-putrescible  effluent  which  resembles  that 
from  a  bacterial  filter. 

To  substantiate  the  small  scale  experimental 
results,  practical  studies  were  conducted  at 
Recklinghausen  (28,000  inhabitants,  Essen  60,- 
000  inhabitants  and  Bochum  130.000  inhab- 
itants). The  results  of  these  studies  are  much 
more  favorable  than  experimental  results 
would  indicate. 

The  results  at  Essen  obtained  with  sludge  . 
removed  from  Emscherbrunnen  about  29  ft. 
deep  are  discussed  in  detail  and  as  these 
results  have  been  published  elsewhere  refer- 
ence properly  can  be  made  to  the  publication 
for  details.  The  experiments  on  a  practical 
scale  have  fulfilled  all  expectations,  especially 
as  regards  the  time  required  for  drying  the 
property  of  the  sludge  and  that  of  the  water 
drained  from  it. 

As  regards  the  disposal  of  the  drained 
sludge  at  Recklinghausen  the  product  is  sold 
to  farmers  at  the  rate  of  about  12  cts.  a  load. 
The  demand  for  the  dry  sludge  during  the 
three  years  the  plant  has  been  in  operation 
far  exceeds  the  supply.  In  case  no  farmers 
are  available  to  remove  the  sludge  it  may  be 
used  as  fill.  For  such  purposes  it  is  well 
adapted  since  the  sludge  when  once  dry,  is 
not  softened  by  rain  and  is  so  solid  that  it 
can  be  deposited  in  piles  even  a  yard  high 
without  sinking.  At  Essen,  it  is  expected  to 
burn  the  sludge  from  180.000  inhabitants  in 
destructors  similar  to  those  used  for  refuse 
disposal. 

In  1911  it  is  expected  to  complete  15  more 
clarafication  plants  in  the  Emscher  district,  at 
each  of  which  underdrained  sludge  beds  are 
to  he  provided. 


T  ork  Concrete  at  Panama. — About  63  per 
cent  of  the  concrete  for  all  the  locks  at 
Pana  was  in  place  on  Aug.  26.  the  amount 
on  that  date  being  2.642,129  cu.  yds.  out  of 
a  total  of  4.199.400.  At  the  Gatun  locks  77 
per  cent  of  the  concrete  was  placed,  at 
Pedro  Miguel  85  per  cent,  and  at  Miraflores 
27  per  cent  was  placed. 
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DRAINAGE   AND    IRRIGATION  SECTION 


The  Designing,  Mapping  and  Report- 
ing of  Drainage  Systems. 

BY  J.  L.  PARSONS.* 

The  various  factors  influencing  the  design  of 
drainage  systems  are  so  dependent  upon  par- 
ticular watershed  formations  and  soil  compo- 
sitions that  absolute  formulae  and  rules  of 
procedure  are  impossible  of  reduction.  How- 
ever, general  standards  for  average  conditions 
may  be  formulated  and  the  duty  of  the  drain- 
age engineer  is  to  become  familiar  with  these 
standards  and  their  value  and  limitations  in 
relation  to  each  drainage  system  considered. 
The  design  of  a  tile  drainage  system,  whether 
a  complete  farm  system  or  an  outlet  system 
for  a  drainage  district,  naturally  resolves  into 
the  following  divisions:  the  location  and  ar- 
rangement of  the  component  tile  lines,  the 
depth  of  tile  and  adjustment  of  grade  lines, 
the  determination  of  tile  sizes  and  the  location 
and  design  of  tile  inlets  and  other  accessories. 
Open  drains  being  necessitated  as  outlets  for 
tile  drains  their  design  will  be  discussed  after 
the  requirements  of  the  tributary  tile  systems 
have  been  considered.  The  conscientious  en- 
gineer, anxious  to  design  an  economical  and 
successful  system,  finds  the  proper  correlation 
and  adjustment  of  these  interdependent  de- 
tails a  complex  problem  demanding  true  in- 
formation, trained  judgment  and  comprehen- 
sive experience.  Hence  the  attempt  will  not 
be  made  to  analyze  each  consecutive  division 
of  the  subject  for  rule  of  thumb  application 
to  certain  conditions,  but  to  suggest  necessary 
lines  of  investigation  for  the  accomplishment 
of  efficient  design. 

The  location  principles  for  drainage  district 
mains  having  been  discussed  under  "Prelimi- 
nary Drainage  Surveys"  the  proper  distribu- 
tion of  mains  and  laterals  for  farm  systems 
remains  for  consideration.  Assuming  a  satis- 
factory outlet  the  governing  points  are:  the 
shape  of  the  tract,  the  surface  slope  of  the 
land  and  the  physical  structure  of  the  soil.  If 
the  area  to  be  drained  is  comparatively  level, 
all  of  which  requires  sub-drainage,  the  main 
or  mains  should  be  located  in  the  course  of 
the  natural  depressions  as  nearly  as  possible 
and  still  be  reasonably  straight  and  in  such  a 
location  that  radiating  laterals  may  be  ex- 
tended at  right  angles  to  contour  lines  of  min- 
imum number  and  of  maximum  safe  lengths. 
A  system  of  long  laterals  are  desirable  as  each 
junction  of  lateral  and  main  results  in  the  in- 
stallation of  portions  of  the  laterals  through 
land  already  sufficiently  drained  by  the  main. 
When  additional  depths  are  necessary  to  se- 
cure laterals  of  desired  lengths  the  economy 
of  a  system  of  shorter  laterals  should  be  de- 
termined. Because  of  friction  in  long  laterals 
and  the  tendency  of  small  tile  to  collect  silt 
and  become  obstructed,  it  is  best  to  limit  the 
lenehts  of  low  grade  laterals  to  apprnximatelv 
1.000  ft.  Lengths  of  literals  exceeding  this 
distance  should  be  avoided  where  possible  as 
it  is  usually  cheaper  to  plan  a  different  ar- 
rangement than  to  increase  the  expenditure 
jut  unit  of  IciM'th  for  the  larger  tile  required 
for  portions  of  the  laterals.  The  tract  may 
be  of  such  shape  and  slope  that  one  main  and 
a  system  of  laterals  radiating  from  each  side 
will  successfully  drain  it,  the  low  swale  may 
be  along  one  edge  so  as  to  require  one  or  more 
laterals  paralleling  the  main  on  one  side  and  a 
system  of  laterals  located  about  at  right  an- 
gles to  the  main  on  the  opposite  side  or  on  ac- 
count of  irregular  shape  and  contour  two  or 
more  mains  with  accompanying  systems  of  sub 
mams  and  laterals  may  be  advisable.  The  d> 
rection  of  surface  slop-  as  determined  from 
Contour!  Of  Surface  elevations  and  the  com- 
position of  the  soil  are  the  determining  fac- 
tor in  fixing  the  distance  apart  and  location 
of  laterals.  The  arrangement  should  be  so 
ad'hterl  as  to  particularly  relieve  the  denser 
soils  which  arc  least  affected  by  natural  rlrain- 
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age  if  the  soil  is  variable,  but  may  be  more 
regular  as  to  direction  and  distance  apart  if 
the  soil  is  uniform.    For  tracts  of  slight  slope 
which  are  to  be  thoroughly  drained  the  direc- 
tion and  arrangement  of  laterals  is  governed 
largely  by  "the  shape  of  the  area  and  the  limits 
of  safelengths,  but  in  all  cases  the  tile  laterals 
should  extend  in  the  direction  of  sub-soil  flow 
— practically  at  right  angles  to  contour  lines — 
especially  in  cases  of  the  more  pronounced 
surface  slopes.    Proper  distances  apart  of  lat- 
erals to  accomplish  good  drainage  are  difficult 
to  tabulate  as  soils  varying  from  the  extreme 
of  line  to  the  extreme  of  coarse  particles  re- 
quire spacing  varying  from  25  to  400  ft.  apart. 
To  determine  this  distance  the  engineer  should 
carefully  analyze  the  soil  for  density  in  each 
particular  case  and  investigate  existing  and 
published  acounts  of  tile  systems  constructed 
in  similar  soils.    The  results  of  drainage  svs- 
tems  designed  upon  the  basis  of  such  data 
may  not  be  satisfactory  in  all  cases,  but  they 
are  certain  to  be  much  more  efficient  and  eco- 
nomical than  an  arbitrary  distance  adopted  for 
all  systems  could  accomplish.     The  effect  of  a 
standard  distance  apart  for  all  soil  conditions 
must  be  either  incomplete  drainage  or  unneces- 
sary expense  in  almost  every  case,  thus  the 
necessity  and  importance  of  educating  the  land 
owning  public  and  drainage  engineers  in  the 
physical  characteristics  of  soils  in  relation  to 
drainage.     The  arrangement  of  tile  lines  for 
the  drainage  of  undulating  lands  consisting  of 
hills,  draws  and  ponds  is  necessarily  random. 
Three  important  rules  should  be  observed  in 
the  draiage  of  draws,  locate  all  laterals  very 
closely  in  the  direction  of  sub-soil  drainage, 
extend  laterals  a  sufficient  distance  to  reach 
through  all  seepage  points  on  side  hills  to  the 
more  porous  soils  above  and  apportion  their 
distance  apart  according  to  the  porosity  of  the 
soil.    The  different  parts  of  the  system  may 
readily  be  assembled  in  the  process  of  meet- 
ing these  requirements.     A  narrow  draw  of 
sufficient  gradient  in  its  lengthwise  direction 
to  counteract  the  tendency  of  soil  water  to 
flow  transversely  through  the  joints  of  the 
tile  toward  the  center  of  the   draw   is  best 
drained  by  two  or  more  laterals  located  near 
the  bases  of  the  side  hill  slopes.  However, 
draws  are  generally  irregular  in  width,  con- 
tain a  number  of  small  ponds  and  depressions 
and  are  intersected  by  natural  drainage  courses 
requiring  tile  and  consequently  are  most  ef- 
fectively drained  by  the  location  of  a  main  as 
near  the  center  of  the  draw  as  straight  courses 
and  gradual  curves  will  allow  a  system  of  sub- 
mains  and  laterals  being  extended  where  nec- 
essarv.    The  too  common  practice  of  effect- 
ing changes  of  direction  of  tile  lines  by  abrupt 
angles  instead  of  apportioning  the  change  be- 
tween several  25- ft .  stations  should  be  avoided 
as  the  tendency  of  suspended  matter  to  de- 
posit is  encouraged  because  of  increased  fric- 
tion and  decreased  velocity  resulting  in  loss 
of  capacity  of  the  tile  lines  and  sometimes 
complete   stoppages.     Small    depressions  are 
usually  drained  by  the  svstem  of  laterals  neces- 
sary for  the  drainage  of  the  adjoining  soils  of 
the  tract,  but  oftentimes  ponds  and  depressions 
of   considerable   area   are   found    which  are 
joined  for  the  greater  portion  of  the  distance 
around   them   by   steep  lands  requiring  little 
drainage  and  marked  by  seepage  lines  near  the 
bases  of  the  slopes,  in  which    cases  special 
treatment    is   necessary.     In    these   cases  the 
SUb  snil   drainage  from  the  side  lands   is  in- 
tercepted and    forced   to  the  surface    (in  the 
form   of   seepai'e)    by   underground   ridges  of 
dense   soils.      This  seepage  water    is  readily 
eolle- ted  by  locating  tile  lines  around  the  out- 
side  edges   of   the   pond    in    the   more  porous 
oil  above  the  line  of  seepage.     As  such  in 
tereepting    lib-    Imes   are    necessarily  located 
without  regard  to  their  distance  apart,  a  svs 
tem  of   (interior)    laterals  arraneed  according 
to  the  sh-'pe  of  the  pond  and  density  of  the 
oil  should  be  planned,  an  inlet  being  provided 

to  permit  the  rapid  entrance  of  surface  water 

into  the  collecting  main      The    presence  of 


seepage  lines  as  determined  by  sub-soil  borings 
and  surface  appearances  should  in  all  cases 
influence  the  location  of  tile  lines,  as  other- 
wise perfect  natural  underdrainage  is  often  im- 
peded by  sub-soil  ridges  of  clay  or  other  im- 
pervious soil.  A  failure  to  acquire  and  apply 
this  specific  information  results  in  an  incom- 
plete drainage  system,  particularly  where  these 
ridges  occur  on  the  slopes  of  steep  side  lands 
which  in  comparison  with  adjoining  lands  are 
self  draining,  but  which  prove  to  be  boggy  and 
untillable  during  wet  seasons.  Considerable 
areas  of  lands  of  this  character  may  be  fur- 
nished satisfactory  drainage  by  the  installa- 
tion of  a  single  line  of  tile  penetrating  through 
the  impervious  ridge.  Springy  points  result  in 
particular  damage  to  steeply  sloping  hill  sides 
as  the  underground  water  when  forced  to 
the  surface  tends  to  erode  the  soil  and  form 
side-hill  gullies  and  ditches.  Experience  has 
proven  that  tiling  will  effectually  prevent  such 
erosion  and  maintain  the  surface  of  the  slope 
below  the  seepage  line  in  a  tillable  condition. 

Often  the  necessity  arises  of  comparing  the 
advantages  of  two  different  routes  for  a  tile 
line,  especially  where  it  is  possible  to  shorten 
the  length  and  reduce  the  cost  by  extending  j 
the  location  across  a  ridge  instead  of  by  way' 
of  the  natural  watercourse.    Watersheds  of 
considerable  area  may  often  be  economically . 
diverted,  or    minor    changes  advantageously: 
made  in  obviously  natural    locations,  if  the; 
general  course  of  natural  drainage  is  followed. 
However,  natural  watercourses  should  in  gen- 1 
eral  be  closely  approached  in  the  location  of  i 
tile  lines  as  direct  drainage  results  throughout  i 
the  entire  length  of  the  line,  the    necessary 1 
depths  of  excavation  are  less  and  the  conse-  ' 
quent  expense  of  installation  per  unit  of  length 
and  the  danger  of   encountering  treacherous; 
soils  are  minimized.    In  considering  a  change' 
of  location  two    principal    items    should    he ' 
charged  against  the  proposed  cut-off  route :  i 
the  estimated  cost  of   effecting   as   complete ,: 
drainage  in  the    abandoned    watercourse    as  ' 
would  be  accomplished  by  a  tile  line  located ; 
in  the  natural  course  of  drainage,  considera-  J 
tion  being  given  in  this  connection  to  the  sur-  | 
face  overflow  from  the  lands  above  which  can-  1 
not  be  diverted  to  the  cut-off  line,  and  the 
probable  cost  of  maintenance  of  the  new  route 
because  of  sand  stratns  or  other  unusual  con- 
ditions  encountered.    On  the  other  hand,  the  1 
cut-off  is  to  be  credited  with  the  value  of  the  1 
direct  drainage  of  lands  adjacent  to  it  and  the 
estimated  saving  in  actual  cost  between  the  : 
mains  necessary  for    each    route.  Favorable 
conditions  might  result  in  a  very  marked  sav-  | 
irt*  in  th"  last  item  while  unusually  unfavor- 
able conditions  might  result  in  a  greater  cost 
for  the  cut-off  route.    This  process  of  loss  and 
gain  computation  simply  consists  of  balancing 
the  gain  in  actual  cost  plus  the  value  of  direct 
resulting  drainage  of  the  cut-off  line  against 
the  loss  of  direct  drainage    in    the  natural 
watercourse  and  its  "renter  maintenance  cost. 
Unless  the  possible  changed  location  if  of  am' 
importance  is  very  materially  justifiable  it  is 
best  to  adhere  to  the  natural  watercourse  as 
criticism  and  litigation  often  result  because  of 
the  tendencv  of  property  owners  to  suspicion 
such  deviations. 

The  proper  depths  of  tile  and  arrangement 
of  grade  lines  to  insure  successful  drainage  is 
directly  dependent  upon  the  character  of  the 
soil  and  comparative  surface  elvatious  and 
gradients  The  following  facts  bearing  upon 
depths  will  not  be  analyzed  as  they  are  ac- 
cepted as  drainage  truisms  by  engineers  and 
Frgcly  so  by  land  owners  due  to  the  activities 
of  experiment  stations  and  the  V.  S.  office  of 
drainage  investigations:  (11  the  object  of 
land  drainage  is  to  lower  the  ground  water 
table  to  a  plane  just  below  the  depth  to  which 
local  crops  will  penetrate  for  food  and  mois- 
ture, ( 'J )  the  movement  of  soil  w  ater  toward 
tile  lines  is  generally  downward  between  lines 
to  the  plane  of  saturation  and  thence  in  a 
downw  ird  curving  direction  to  the  tile  lines 
where  it  enters  the  tile  through  the  lower  por 
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ns  of  the  joints,  (3)  the  height  of  the  plane 

saturation  is  governed  by  the  density  of 
:  soil  and  the  distance  apart  of  the  lines,  this 
me  being  theoretically  coincident  with  the 
ttoms  of  the  tile  lines  if  the  soil  is  thor- 
ghly  drained,  and  (4)  tile  drainage  does  not 
Tiove  the  capillary  water  from  the  soil  but 
■  the  excess  or  hydrostatic  water,  which 
ures  growing  crops.  Since  the  soil  never 
:omes  thoroughly  drained  during  wet  sea- 
is  because  of  the  resistance  of  the  soil  par- 
ies, excessive  rains  and  limited  capacity  of 
I  tile  lines  the  average  depth  of  drainage  ac- 
mplished  will  be  considered  as  extending  to 
;  level  of  the  tops  of  the  tile  laterals  on  the 
■mption  that  thorough  tile  systems  will 
ver  the  water  table  between  lines  to  this 
pth  before  serious  injury  to  crops  results. 
ie  minimum  depth  of  tile  lines  must  be 
ried  to  compensate  for  soil  conditions.  If 

analysis  of  the  soil  shows  the  surface  to 
nsist  of  fine  particles  and  the  sub-soil  to  be 
avelly  or  sandy  which  will  be  self-draining, 
is  unnecessary  to  extend  the  tile  far  into 
;  sub-soil,  but  if  the  reverse  condition  is  true 
is  advisable  to  fix  the  minimum  depth  of  tile 
erals  at  approximately  4  ft.  This  is  at 
riance  with  the  theory  that  tile  should  be 
iced  above  the  more  impervious  strata  to 
Hire  rapid  drainage,  but  as  this  finely  di- 
ied  soil  contains  valuable  plant  food  it  is 
tter  economy  to  plan  a  system  which  will 
nder  this  food  available  to  plant  roots  at  all 
nes  and  provide  for  rapid  drainage  by  a 
>ser  spacing  of  lines,  surface  overflows  and 
e  inlets.  The  same  line  of  reasoning  would 
ply  to  soils  consisting  of  fine  grains  for  the 
tire  desired  depths  of  drainage  as  regards 
e  availability  of  plant  food. 
In  the  process  of  fixing  the  grade  line  upon 
e  profile  certain  points  are  arbitrarily  fixed 
r  any  tile  line  which  serves  as  a  collector  for 
terals  by  the  outlet  requirements  of  the  low 
tints  and  the  limitations  of  the  ontlet  avail- 
le.  From  the  comparative  elevation  data 
id  the  field  survey  notes  the  necessary  depths 

laterals  in  the  lowest  depressions  and  the 
inimum  fall  permissible  for  their  required 
ngths  may  be  computed  and  the  required 
svations  to  furnish  outlets  noted  on  the 
nction  points  on  the  profile  sheet.  These 
evations  and  the  adopted  elevation  of  the 
'ade  line  at  the  outlet  form  the  limits  of  the 
issible  adjustment  of  the  intermediate  por- 
ous of  the  grade  line.    While  a  minimum  fall 

2  ins.  per  100  ft.  is  advisable  for  laterals 
id  1  in.  for  larger  mains  such  a  standard 
nnot  be  strictly  adhered  to,  as  outlet  limita- 
3ns  often  necessitate  flatter  grades  and  shal- 
wer  depths  than  desired,  in  which  cases 
rger  sizes  of  tile  and  a  closer  spacing  of  the 
le  lines  in  the  low  spots  should  be  designed, 
'here  small  deep  ponds  are  intercepted  by 
terals  it  is  better  to  sacrifice  deoth  in  the 
wer  portions  of  the  ponds  in  order  to  per- 
it  a  greater  fall  to  the  grade  line.  But  if 
ie  area  in  the  bed  of  the  pond  or  slough  is  of 
ifficient  extent  to  require  the  placing  of 
anch  tile  lines  to  complete  its  drainage  fall 
lould  be  sacrificed  to  depth,  as  such  spots 
'come  the  most  fertile  portions  of  a  farm 
hen  drained  and  subdued,  and  any  economy 
liich  will  reduce  its  capacity  for  production 

up  justifiable.  In  general  it  is  desirable  to 
)i:nect  laterals  to  mains  in  such  a  way  that 
'e  tops  of  the  two  intersecting  lines  will  be 
ash,  but  if  the  outlet  conditions  require  they 
ay  be  joined  at  lower  points  but  always  high 

oiieb  or  the  main  to  permit  the  use  of  j unc- 
oil tile  for  connection  purposes.  After  the 
•termination  of  these  points  for  any  given 
ise  the  grade  line  may  be  determined  through- 
it  the  entire  course  of  the  main.  As  far  as 
•ssible  the  principle  of  laying  the  tile  above 
■nd  stratas  should  be  observed  by  changing 

e  r^te  of  fall  at  controlling  points.  The  out- 
t  requirements  for  ooints  of  low  elevation 
'd  the  lim-'tTtions  of  outlet  may  necessitate 

slight  uniform  grade  throughout  in  which 
ise  no  variations  are  possible  to  evade  the 

netrntion  of  treicherous  soils.  In  the  more 
ibstantial  soils    deeper    excavation,  steeper 

"ides  and  smaller  tile  are  preferable  to  shal- 
,\ver  depths,  flatter  grades  and  larger  tile  un- 

ss  material  saving  of  expense  is  possible  by 

e  use  of  the  latter  method.    The  fixing  of 


the  elevation  of  the  grade  line  at  the  outlet 
of  a  tile  line  is  dependent  upon  the  require- 
ments of  the  subsidiary  tile  system  and  the 
character  of  the  channel  or  swale  into  which 
it  empties.  Favorable  conditions  for  the  sat- 
isfactory arrangement  of  grades  are  compara- 
tively high  elevations  of  the  land  to  be 
drained  and  deep,  capacious  outlet  channels. 
But  in  the  average  locality  requiring  extensive 
drainage  such  ideal  outlet  conditions  rarely 
exist  for  the  larger  mains.  In  all  cases  pos- 
sible the  grade  line  should  be  above  the  outlet 
high  water  mark,  although  good  drainage  is 
sometimes  effected  by  making  it  on  a  level 
with  the  base  of  the  outlet  channel,  especially 
if  the  capacity  of  this  channel  as  governed  by 
size  and  gradient  is  sufficient  to  carry  away 
all  waters  received  as  rapidly  as  discharged 
into  it.  Tile  outlets  submerged  below  the  level 
of  the  channel  base,  although  fairly,  satisfac- 
tory if  properly  protected  and  if  the  line  pos- 
sesses sufficient  head  to  raise  the  level  of  dis- 
charge at  the  outlet  considerably  above  the 
level  of  desired  drainage  for  the  low  lands, 
are  as  a  rule  to  be  avoided  for  purposes  of 
satisfactory  drainage. 

The  sizes  of  tile  should  theoretically  be  de- 
signed to  remove  sub-soil  and  surface  overflow 
waters  with  such  rapidity  that  crops  will  not 
suffer  injury.  While  records  of  rainfall  are 
useful  aids  in  estimating  the  amount  of  water 
to  be  removed,  the  rate  of  removal  necessary 
is  so  varied  by  watershed  topography  and  soil 
composition  that  exact  tile  size  formulae  can- 
not be  evolved.  Also  since  the  cost  of  tile 
installation  is  greatly  increased  by  small  in- 
creases in  the  size  of  tile  it  is  questionable 
economy  to  design  tile  lines  of  sufficient  sizes 
to  completely  protect  farm  lands  from  ex- 
cessive rains  which  occur  only  at  intervals  of 
five  to  ten  years.  For  the  smaller  watersheds 
and  average  soils  tile  systems  designed  for  the 
removal  of  one-quarter  inch  depth  of  water 
from  the  entire  shed  in  twenty-four  hours 
from  experience  and  experiments  has  been 
found  generally  satisfactory.  The  total  aver- 
age amount  of  run-off  from  such  watersheds 
has  been  computed  by  government  and  other 
competent  engineers  to  be  approximately  one- 
half  inch  depth  in  the  same  time,  but  as  a 
portion  is  delivered"  over  the  surface  and  as  a 
tile  system  operating  continuously  rapidly  re- 
news the  reservoir  capacity  of  the  soil,  thus 
regulating  the  removal  of  excess  water  over 
longer  periods  of  time,  the  one-quarter  inch 
standard  has  proven  reasonably  satisfactory. 
This  rate  of  removal  can  be  adopted  only  as 
an  average  of  extreme  rates  and  must  be 
varied  from  one-eighth  inch  to  one-half  inch 
to  compensate  for  various  conditions  which 
tend  to  decrease  or  increase  the  average  rate. 
Some  of  these  influencing  conditions  and  their 
general  effect  upon  the  rate  of  removal  will 
be  discussed.  The  rapidity  with  which  under 
and  surface  drainage  water  is  delivered  to 
main  tile  lines  is  governed  by  the  gradient  of 
the  watershed  slopes  and  the  porosity  of  the 
soils.  Surface  water  is  delivered  from  the 
steeper  slopes  in  larger  quantities  in  the  same 
time  if  the  soil  is  impervious  than  when  it  is 
more  sandy  and  porous.  In  the  latter  case 
the  rainfall  diverted  to  the  soil  passes  through 
the  lateral  tile  lines  or  sub-drainage  courses 
more  slowly  because  of  the  resistance  of  soil 
particles.  The  more  level  side  lands  of  rates 
of  gradients  ranging  from  5  to  15  ft.  per  mile 
tend  to  retain  the  flood  water  upon  the  sur- 
face of  crop  lands  and  in  depressions,  thus 
allowing  it  to  be  collected  and  delivered  over 
longer  periods  of  time  b"  lateral  tile  lines 
and  permitting  the  designing  of  less  capacity 
for  the  main.  In  this  connection  all  tile  lines 
which  serve  as  collectors  for  other  tile  lines 
are  referred  to  as  mains.  After  estimating 
about  the  rate  of  delivery  of  water  to  the 
main  draw  it  is  next  in  order  ao  ascertain 
the  proportion  of  the  surface  water  discharged 
into  the  draw  that  will  naturally  drain  off 
over  the  surface.  If  the  main  draw  has  a 
steep,  fairly  regular  surface  gradient  a  large 
proportion  of  surface  waters  spreads  out  and 
escapes  over  the  surface.  The  very  flat  draws 
do  not  allow  material  run-off  in  this  manner. 
Tf  in  either  case  deep  ponds  or  depressions 
occur  along  the  draw  at  intervals  which  serve 
as  catch  basins  for  surface  water  little  allow- 


ance can  be  made  for  surface  removal  unless 
overflow  ditches  are  constructed  of  sufficient 
depth  and  capacity  to  remove  this  collected 
water.  Overflow  ditches  are  valuable  adjuncts 
to  tile  lines  if  properly  maintained  and  often 
allow  of  a  very  material  reduction  of  size,  but 
as  they  usually  serve  a  number  of  land  own- 
ers and  are  also  generally  under  the  super- 
vision of  public  drainage  authorities  there  is 
a  grave  tendency  for  such  ditches  to  gradually 
fill  because  of  individuals  farming  through 
them.  Close  inspection  being  lacking  such 
conditions  are  allowed  to  become  aggravated 
and  serious  losses  result  before  the  interested 
property  owners  become  aroused,  condemn  all 
persons  connected  with  the  design  and  con- 
struction of  the  system  and  spend  a  repair 
sum  closely  approaching  the  original  cost  of 
the  overflow.  While  great  relief  is  possible 
to  individual  farms  by  the  respective  owners 
maintaining  shallow  overflows,  they  are  not 
practicable  for  drainage  organizations  unless 
some  system  on  be  devised  for  annual  main- 
tenance, in  which  case  the  original  and  main- 
tenance cost  of  an  exclusively  tile  main,  a  tile 
main  and  overflow  combination  and  an  open 
ditch  should  be  carefully  estimated  and  com- 
pared. 

The  minimum  and  maximum  sizes  of  tile  to 
be  used  for  drainage  systems  are  questions 
which  must  be  determined  by  local  conditions. 
Although  3  and  4-in.  tile  are  used  with  ap- 
parent success  in  verv  porous  soils  the  use  of 
these  sizes  is  being  discontinued  in  many  lo- 
calities to  such  an  extent  that  local  tile  yards 
do  not  keep  them  in  stock.  Beciuse  of  the 
small  variation  of  grade  in  even  the  best  laid 
tile  lines  and  the  tendency  of  soil  particles 
to  enter  the  tile  with  soil  water  and  become 
deposited  and  clog  the  line,  the  minimum  size 
for  permanent  systems  should  be  5-in.  tile. 
The  maximum  size  involves  such  large  items 
of  cost  that  arbitrary  limits  are  not  readily 
determined.  While  certain  influences  tend  to 
permit  the  adoption  of  a  comparatively  less 
depth  standard  of  removal  for  large  areas 
than  for  smaller  ones  the  difficulty  of  pro- 
viding means  of  escape  for  surface  waters 
with  sufficient  rapidity  as  is  possible  by  the 
use  of  open  drains  probably  completely  coun- 
terbalances this  advantage.  Hence  such  large 
sizes  of  tile  and  consequent  prohibitive  cost 
are  necessary  for  total  watershed  areas 
greater  than  1,200  to  1.500  acres  that  sizes  of 
tile  larger  than  24  to  28  ins.  in  diameter  are 
seldom  economical. 

Conditions  are  sometimes  encountered  by 
drainage  engineers  for  which  sizes  of  tile  de- 
signed according  to  good  drainage  practice 
for  ordinary  soils  would  be  an  economic  waste. 
In  some  localities  natural  sink  wells  extending 
to  crevices  in  underlying  rock  strata  are  com- 
mon which  will  successfully  drain  all  lands 
tributary  to  them,  while  others  will  relieve 
only  a  portion  of  the  drainage  water.  In  the 
latter  case  tile  drains  are  necessary,  but  their 
sizes  should  be  designed  only  of  sufficient 
capacity  to  care  for  the  estimated  excess 
water.  These  underground  water  courses 
sometimes  also  exist  as  porous  strata  of  soil 
extending  in  a  horizontal  direction  to  some 
springy  outlet  and  which  furnish  complete  or 
partially  complete  drainage  to  the  areas  in- 
volved. In  such  cases  comparatively  small 
sizes  of  main  tile  may  relieve  areas  of  land 
for  which  sizes  of  tile  of  several  times  their 
capacity  would  ordinarily  be  necessary.  Each 
project  must  be  investigated  separately  for 
such  unusual  factors  and  their  value  computed 
by  all  information  available. 

There  are  a  number  of  formulae  extant  for 
computing  sizes  of  tile  for  given  depths  of 
removal  in  a  given  time.  Poncelet's  formula 
is  as  follows : 

Discharge  in  cu.  ft.  per  second  =  48  X  area 
of  tile  in  feet;  diam.  of  tile  in  feet  X  total  fall 
in  length  of  drain  in  feet:  length  of  drain  in 
feet  +  54  X  diam.  of  tile  in  feet.  The  num- 
ber of  acres  drained  is  found  by  dividing  the 
discharge  by  a  constant  representee  the  num- 
ber of  cubic  feet  per  second  necessary  to  re- 
lieve one  acre  of  a  given  depth  in  24  hours. 
The  constants  most  used  are :  .0052  cu.  ft.  = 
%  in.  per  acre.  .0105=%  in..  .0140=  in., 
and  .0210=%  in.  In  using  the  formula  the 
number  of  acres  to  be  drained  times  the  as- 
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sumed  constant  may  be  substituted  for  the 
known  discharge  and  the  formula  solved  for 
diameter  of  tile.  Because  of  the  resulting  loss 
of  head  from  friction  in  long  drains,  allow- 
ances in  size  for  extremely  long  drains  of  the 
same  size  throughout  and  on  flat  grades 
should  be  made,  although  increases  in  size  are 
usually  required  at  short  intervals  in  main 
drains  because  of  additional  water  to  be  car- 
ried. The  friction  head  thus  being  reduced  in 
the  large  tile  renders  this  item  of  less  impor- 
tance. Allowances  may  be  made  in  this 
formula  for  additional  pressure  head  resulting 
from  steep  gradients  of  side  laterals  by  add- 
ing to  the  fall  of  the  main  drain  the  average 
mean  value  of  the  additional  heads  of  all  main 
laterals  above  the  elevation  of  the  upper  end 
of  the  main,  but  because  of  the  variable  char- 
acter of  watershed  soils  and  topography  it  is 
probably  best  to  use  the  actual  head  of  the 
main  in  the  calculations,  all  other  conditions 
affecting  the  collection  and  removal  of  soil 
water  being  considered  in  fixing  a  depth  of 
removal.  For  purposes  of  comparison  Kut- 
ter's  formula  may  be  used,  tables  facilitating 
the  use  of  which  appear  in  the  24th  annual 
report  of  the  Illinois  Society  of  Engineers  and 
Surveyors  (Engineering-Contracting,  Oct. 
13.  1909). 

In  this  discussion  concerning  the  principal 
requirements  in  the  design  of  tile  drainage 
systems  special  emphasis  has  not  been  placed 
upon  the  location  and  arrangement  of  the 
component  tile  lines,  the  fixing  of  the  grade 
lines  or  the  determination  of  tile  sizes,  but  all 
have  been  considered  as  of  particular  impor- 
tance. The  proper  design  of  a  system  must 
be  in  accordance  with  the  correct  principles  of 
all  of  these  points  if  the  successful  operation 
of  the  system  is  to  be  insured. 

Methods  of  Small  Earth  Dam  Con- 
struction, Chicago  &  North- 
western Ry. 

A  considerable  portion  of  the  irrigation  of 
the  west  has  been  and  will  continue  to  be  the 
work  of  individual  -settlers.  Two  principal 
ways  of  irrigating  are  open  to  them:  pumping 
from  individual  wells  and  impounding  local 
streams.  In  Wyoming,  Montana  and  the  Da- 
kotas  and  indeed  elsewhere  through  the  west 
the  second  way  will  be  most  common.  Im- 
pounding the  local  streams  means  the  con- 
struction of  dams  usually  small,  usually  of 
earth  and  nearly  always  by  local  labor  and 
without  engineering  organizations.  It  is  the 
purpose  of  this  article  to  summarize  briefly 
certain  practice  in  small  earth  dam  construc- 
tion, the  success  of  which  makes  it  instructive. 

To  promote  the  shipment  of  earth  by  its 
lines,  the  Chicago  &  Northwestern  Ry.,  about 
1895,  began  the  systematic  construction  of  res- 
ervoirs spaced  at  convenient  intervals  be- 
tween its  lines  and  the  ranges  in  Dakota  and 
Wyoming.  These  reservoirs  were  intended  for 
cattle  watering  purposes  only,  hut  the  con- 
struction features  employed  arc  quite  as  well 
adapted  to  reservoirs  for  irrigation.  The  dams 
were  constructed  of  earth  and  experience  de- 
veloped the  standard  cross-section  shown  by 
hit;-  1  This  section  was  an  evolution  as  was 
also  the  manner  of  construction  which  was 
specified  as  follows : 

First:  The  surface  of  the  ground  under  the 
entire  base  of  dam  Inside  of  the  slope  stakes,  as 
well  as  Iioitow  lilts.  must  he  stripped  for  :i  depth 
of  6  Ins.  nt  least,  and  more  If  elrcumstanees  re- 
quire, so  as  to  get  rid  of  all  sod  and  other  light 
ard  porous  material  which  would  prevent  the 
earth  In  the  nam  from  settling  down  In  a  solid 
anil  enmpael  manner,  anil  all  of  the  material  so 
removed  by  stripping  must  he  taken  to  points 
whleh  Will  he  outside  the  reservoir  basin  when 
work  is  completed  ami  to  siieh  a  distance  from 
I  In  win  k  as  to  Insure  there  being  no  liability  of 
ail)  of  such  material  being  scraped  back  Into 
i  he  d  im  during  construction  or  washer]  Into  the 
reservoir  basin  by  rains,  etc.,  after  the-  same  Is 
built. 

Sec tnl:  After  the  ground  under  the  base  of 
II,,.  |, ,i, pi, scil  nam  lias  been  stripped  and  thor- 
oughly cleaned  down  to  good  material  and  he- 
roic the  grading  of  the  da m  Is  otherwise  com- 
menced, a  trench  of  12  ft.  In  width  and  not  less 


than  18  ins.  in  depth,  or  more  when  the  material 
is  such  as  to  require  it,  shall  be  dug  the  entire 
length  of  the  proposed  dam  and  so  that  the  edge 
of  the  trench  nearest  the  proposed  reservoir 
basin  shall  not  be  less  than  3  nor  more  than 
10  ft.  inside  of  the  slope  stakes  set  for  the  toe 
of  slope  on  the  side  next  the  reservoir  basin. 
This  trench  is  for  the  purpose  of  thoroughly 
breaking  the  seam  that  might  otherwise  exist 
between  the  natural  ground  and  the  constructed 
dam,  and  for  that  reason  should  have  its  sides 
cut  down  as  nearly  perpendicular  as  practical; 
and  the  material  taken  from  this  trench,  if  of 
good  quality,  may  be  deposited  inside  the  slope 
stakes  in  an  even  and  uniform  manner  along 
the  back  side  of  dam. 

Third:  When  stripping  has  been  thoroughly 
done  and  trench  completed,  the  whole  surface 
stripped  must  be  refilled  and  dam  built  by  grad- 
ing the  material  up  in  a  good  and  uniform  man- 
jier  over  the  whole  base  of  dam  in  layers  of  not 


more  than  24  ins.  in  thickness  and  to  the  slopes 
as  specified. 

Fourth:  No  borrow  pits  shall  be  made  across 
the  draw  below  the  dam. 

Fifth:  Unless  otherwise  authorized  by  the 
chief  engineer,  the  slope  next  the  reservoir  basin 
shall  be  3  to  1,  while  that  of  the  back  of  the 
dam  to  be  the  ordinary  slope  for  dirt  banks  of 
1%  to  1,  and  dam  shall  be  10  ft.  in  width  on 
top.  If  at  any  point  where  a  reservoir  is  to  be 
constructed,  the  conditions  are  such  as  to  seem 
to  necessitate  proceeding  differently  with  any 
part  of  the  construction  than  as  set  forth  above, 
then  the  reasons  for  such  deviation  shall  be 
stated  to  the  chief  engineer  and  his  consent 
obtained. 

Sixth:  The  dam  and  wasteway  shall  be  lo- 
cated so  that  the  top  of  the  dam  will  be  5  ft. 
above  the  bottom  of  wasteway.  Care  should  be 
taken  to  get  a  location  which  will,  if  possible, 
admit  of  a  natural  waste  way  in  direct  line  with 
the  draw  above  and  so  that  the  dam  will  be 
located  to  one  side,  so  as  not  to  be  subjected  to 
the  direct  force  of  the  stream. 

Seventh:  Sketch  showing  cross  section  of  dam 


and  manner  of  stripping  and  making  trench  is 
given  by  Fig.  1. 

Eighth:  When  the  dam  is  completed,  build  a 
wave  fence  the  full  length  of  slope  that  Is 
reached  by  the  water  when  reservoir  is  full,  as 
per  plan. 

Ninth:  Also  build  a  barbed  wire  fence  on  iron 
posts,  as  per  plan  furnished,  around  the  outside 
of  toe  of  slope  away  from  the  reservoir,  across 
ends  of  dam  and  then  parallel  with  dam,  to 
connect  with  ends  of  wave  fence. 

Tenth:  The  engineer  who  stakes  out  the  dam 
must  make  an  estimate  showing  cubic  yards  of 
material  required  for  dam  and  wasteway.  Also 
the  length  of  wave  fence  and  protection  fence 
around  dam,  sending  same  to  the  chief  engineer 
as  soon  as  possible  after  the  work  is  staked  out, 
so  that  order  may  be  made  authorizing  the 
work. 

As  compared  with  specifications  for  large 
earth  dams  these  specifications  are  rather  gen- 


eral and  vague.  They  do  not,  for  example,' 
stipulate  the  character  of  material  to  be  used 
nor  provide  very  carefully  for  its  placing  and 
compacting.  It  is  to  be  remembered,  how- 
ever, that  the  dams  contemplated  are  of  small 
height,  generally  not  over  15  or  16  ft. ;  that 
the  natural  prairie  soil  alone  is  available,  and 
that  the  work  will  necessarily  be  done  by 
teams  and  scrapers,  which  subject  the  soil  ttj 
a  fairly  thorough  compacting  in  the  process 
of  placing  it.  The  construction  specified,  in  a 
word,  is  not  the  ideal  but  that  which  may  be 
expected  of  farmers  doing  their  own  work. 

These  dams  having  been  built  for  stock 
watering  solely  furnish  no  examples  of  outlet 
construction.  They  do,  however,  give  informa- 
tion regarding  waterway  construction.  The 
practice  has  been  to  fix  the  bottom  of  the 
waste  way  5  ft.  below  the  crest  of  the  dam  sc 
as  to  allow  for  a  depth  of  2Y2  to  3  ft.  over- 
flow in  emergencies.  In  width  these  water- 
ways vary  from  50  to  250  ft.  The  chiei 
trouble  had  with  waterways  has  been  erosion 
The  difference  in  elevation  between  the  bot- 
tom of  the  waterway  and  the  stream  below 


TABLE  I. — STRUCTURAL 
CHICAGO  AND 


AND  COST  DATA  OF  RESERVOIRS  CONSTRUCTED  BY 
NORTHWESTERN  RAILROAD   FOB    WATERING  STOCK. 


TH 


-Dam — 


Name. 

Casper  Creek  

I'owdcr  River  

East  Woolton  

Poison  Creek  

Forks   

Tisdale   

Cut  Rank  

Cloud  Creek  

Sage  Creek  

Lusk   

Duck  Creek  

Hailwater  Creek... 

Soldier-  Creek  

Crow  Creek  

Dry  Creek  

Roiindout   

Itox  Elder  

Flying  V  

( 'lieese  Factory .... 

Montgomery*   

Short  Creek  

I  tat  lie  Creek*  

East    Cut  ton  w  1 .  . 

Corral  Creek  

Hull  Creek*  

Indian  Spring*  

New  Indian  Sin  lug 

North  Butts  ci'  ck 

New  BattlS  Creek. 
\.  0  Bull  Creek  .  .  . 
OroiiHC  Creek  


When 
built 
1895 
1896 
1897 
1895 
1896 
1S97 
1901 
1903 
1896 
1898 
1900 
1901 
1904 
1895 
1S98 
1895 
1 896 

IS9G 

1 B86 

I  SIC, 
IS9.-, 
I  89.-. 
1S96 
18% 
1897 

1896 

190" 

istir. 

1902 
1908 
1903 


.Max. 

h'ght 
v  1. 

13.6 
24.1 
16.0 
15.3 
16.0 
14.0 
17.5 
14.6 
14.0 
9.0 
12.5 
14.0 
17.0 
lll.o 
16.0 
12.0 
12.0 
12.0 
18.0 
12.0 
Mi  11 
1 5.0 
20.11 
14.8 

15.5 
13.2 

16.0 

16.8 
11,  0 
16.8 


Top 
1'gth. 

Ft. 
6S9.0 
200.0 
L'  1 1 7 . « 1 

:,::i.:-, 
2  is.  0 
234.5 
375.0 
259.0 
259.0 
150.0 
200.0 
270.0 
1119.0 
450.0 
3.-.2.0 
5X8.(1 
403.0 
4  4X.II 
urn  11 

::.:x.u 

327.0 

960.0 

435.0 

(08.0 
892.0 
846.0 

230.0 


 Capacity  

Acre-  A 


( triginal  cost. 


6  

I  

•  111  n 


dais. 

24,533.500 
3,770,800 
1.762,500 

19.336,000 

i.r.oo.  

4.975,900 
6.09S.400 
5,880,600 
82,418,600 
2,175,000 
4,000,000 
III.  II  I .  I  mi 

:,,sso,6oo 

8,430,800 
.,100.000 
15. 307,  100 

17,164,900 

2.x, 51  X, 200 
23,357,000 

12,586,800 
11,1  ,8,000 
27.697.100 
61. Oils. 500 

60,646,500 

8,825, 400 
I'..  192,  100 

4,300,000 

7.800.000 
10,708,200 

4,000,000 

3, 052, 700 


ft.  Acres 
75.3  21.0 


11.5 
14.6 
59.2 
13.8 
15.5 
18.7 
18.0 
99.2 

6.6 
12.3 
31.9 
IX. 0 
25.8 

7.4 
46.9 
52.7 
87.5 
71.6 
38.  I 

84.1 

X5.0 

187.4 
186.1 
27.0 
19.0 
13.2 
23.9 
32.8 
12.2 
9.3 


2. 
3.2 
13.5 
3.1 

4.7 
3.8 
17.8 
2.0 
3.0 
8.5 
3.8 

5.8 
3.8 
I  0.4 
11.7 
19.5 

16.9 
8.6 
7.(1 

18.0 

53.1; 

53.2 
8.0 


11.5  2 

'f.'.5 


Aver 

Pel- 

dent  h. 

acre - 

.  Ft. 

Total. 

ft. 

3.6 

$1,891.00 

$25.11 

4.6 

7S2.00 

6X.60 

4.6 

550.47 

37.70 

4.3 

1.637.S0 

27.66 

4.4 

4  70.25 

34.08 

520.50 

33.5S 

3"9 

1.081.91 

57.85 

4.S 

1.231.30 

6S.41 

5.G 

2,2X7.00 

23.05 

3.3 

X5. 07 

13.03 

4.1 

478.86 

3X.X4 

3.8 

X13.00 

25.49 

4.7 

1,009.15 

56.06 

4.5 

171.  15 

1X.46 

1.0 

871.66 

50.21 

4.5 

568.21 

12.12 

4.5 

550.00 

10.42 

4.5 

909.90 

10.39 

4.5 

1,346.6! 

18.83 

I.I 

545.26 

1  1.20 

4.5 

393.13 

11.5:; 

4.5 

712.25 

8.40 

3.5 

L.488.00 

7.6S 

3.5 

1,286.00 

6.82 

3.1 

657.75 

24.86 

107.68 

21.57 

4.7 

127. on 

32. 35 

1,186.76 

17.10 

i.i 

l.i.l  1  On 

111  '1 

719.60 

a  99 

L7 

673.36 

72.40 

$3 


Cost  of 
— maituenanc 
Total.  Ann 
$3,222.52 
6.6S 
393.21 
44  1.43 
206.25 
336.50 
S.40 
250.00 


11.75 

906.43 

] 

320.49 

1.553.72 

1 

1.X4X  IT 

2 

2.263.16 

2.793.1!! 

1 

776.29 

6X7.75 

2,698.71 

j 

476.48 

7 15. 13 

1,488.86 

j 

1X7.99 

627.87 

1 

1.317.  19 

1 

26.15 

82.99 

•  A  lill  Illll  IIM'll. 
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ENGINEERING    &  CONTRACTING 


the  dam  necessitates  a  considerable  fall  where 
the  two  join  and  the  face  of  this  fall  works 
back  due  to  erosion  and  endangers  the  dam. 
A  successful  method  of  meeting  this  difficulty 
was  the  construction  of  brush  drops  as  shown 
by  Fig.  2.    The  construction  was  as  follows : 

The  brush  is  made  into  bundles  or  fascines 
bound  with  wire.  A  bed  about  6  ins.  thick  of 
bundles  is  made  on  the  channel  bottom  by  lay- 
ing parallel  with  the  channel  with  butt  ends 
upstream.  This  flowing  is  then  fastened  to- 
gether by  means  of  bolts  and  fish  plates  and 
by  wiring.    Through  the  upstream  end  of  this 


flowing  a  row  of  old  boiler  flues  is  driven 
squarely  across  channel  and  some  5  ft.  into 
the  bottom.  The  flues  are  spaced  about  4  ft. 
apart.  Behind  this  grid  of  boiler  flues  more 
bundles  of  brush  are  placed  across  channel 
and  for  about  10  ft.  back  as  shown  by  Fig.  2. 
These  cross  bundles  are  then  paved  or  floored 
on  top  with  another  layer  of  bundles  laid  butts 
down  stream  as  shown.  These  drops  proved 
satisfactory  for  the  limit  of  their  life,  which 
is  of  course  the  life  of  the  brush  mattresses. 

Another  feature  of  these  prairie  reservoirs 
is  the  provision  against  wave  action.  The  in- 
tensity of  the  wave  action  which  can  be  de- 
veloped by  winds  sweeping  across  stretches  of 
open  prairie  is  considerable  and  wave  action 
is  perhaps  the  most  destructive  of  any  single 
agency  to  which  dams  of  the  kind  being  de- 
scribed are  subjected.  Four  methods  of  wave 
protection  are  employed  :  ordinary  rock  pitch- 
ing of  the  water  slope ;  rock  pitching  on  a 
sage  brush  mat ;  live  willow  trees  planted  on 
the  water  slope,  and,  wave  fences.  Of  these 
four  methods  the  last  is  the  one  most  gen- 
erally adopted.  Figure  1  shows  the  location 
of  the  wave  fence  on  the  dam  section  and 
Fig.  3  is  a  view  showing  one  of  these  struc- 
tures. 

The  wave  fence  is  a  tight  bound  structure 
made  of  say  1x10  in.  x  8-ft.  boards  sharpened 
and  driven  like  sheet  piling  into  the  water 
slope  of  the  dam  so  as  to  stand  slightly  down- 
stream from  the  vertical.  This  sheeting  is 
fastened  together  by  two  strips  of  waling  of 
lxlO-in.  boards  nailed  to  the  back,  one  line  at 
the  top  and  the  other  just  across  the  ground. 
\t  intervals  along  the  fence  inclined  braces 
are  set  with  one  end  driven  into  the  ground 
and  the  other  end  abutting  against  the  sheet- 
ing. The  construction  described  is  very  sim- 
ple and  very  efficient  within  its  life. 

The  dams  described  were  in  most  cases  built 
by  contract  at  an  average  price  of  15  cts.  per 
cu.  yd.  Up  to  1906  the  Chicago  &  North- 
western Ry.  had  built  31  reservoir  dams  of  the 
kind  being  considered.  Some  of  these  have 
been  abandoned  for  one  reason  or  another. 
Table  I  gives  data  relative  to  these  structures 
as  originally  built.  In  this  table  the  figures 
of  maintenance  costs  are  hardly  representative 
of  true  maintenance  charges.  Wherever  the 
figures  were  high,  as  in  case  of  the  first  res- 
ervoir listed,  the  high  cost  has  usually  been 
clue  to  rebuilding  wave  fences  destroyed  bv 
crmpers,  repairing  of  embankment  trampled 
bv  cattle,  rebuilding  waterways,  etc.  For  ir- 
ng?tion  purposes  many  of  these  causes  of 
d?mage  would  not  exist. 

_  Ore  of  the  principal  causes  of  deteriora- 
tion of  these  small  reservoirs  has  been  silting. 
As  examples  there  may  be  noted  the  Butte 
Creek  Reservoir  built  in  1895  and  abandoned 
in  1902.  Originally  10  ft.  maximum  depth  this 
reservoir  had  in  seven  years  practically  filled 
with  silt  or  at  the  rate  of  1.4  ft.    per  year. 


Montgomery  reservoir  in  seven  years  accumu- 
lated a  depth  of  7  ft.  of  silt  or  1  ft.  per  year. 
Other  reservoirs  have  silted  up  from  2  to  3  ft. 
in  ten  vears. 


Costs  per  Acre  Foot  of  Small  Electric- 
ally Driven  Pumping  Plants.* 

Irrigation  by  means  of  electrically  operated 
pumps  has  only  recently  come  into  general 
use.  The  only  near  competitor  of  the  electric 
motor  is  the  gasoline  engine.  The  advantages 
of  the  induction  motor  over  other  sources  of 


power  are,  (1)  the  initial  cost  is  low,  (2) 
hardly  any  attendance  is  required  even  in 
pumping  plants  of  large  capacity  and  (3)  the 
cost  of  repairs  is  much  less. 

The  motors  are  generally  direct-connected 
to  the  pumps  and  the  combination  put  on  one 
foundation,  making  a  very  small  compact  unit. 
In  most  cases  the  whole  unit  is  put  down  in 
a  shaft  just  above  the  water  level.  This  is 
so  the  pump  will  have  a  very  low  suction 
head,  generally  not  over  fifteen  feet. 

The  plants  tested  and  studied  in  preparing 
this  paper  were  situated  at  Exeter,  Tulare 
County,  California,  and  were  selected  with  a 
view  of  getting  plants  that  were  representa- 
tive of  the  above  type  in  this  district.  Most 
of  the  water  pumped  is  used  to  irrigate  citrus 
groves,  although  some  is  used  to  irrigate  or- 
chards and  vineyards.  The  pumping  season 
begins  in  March  and  lasts  through  November. 
It  was  hoped  to  make  the  tests  on  these  plants 
during  the  pumping  season,  but  instead  the 
tests  were  made  in  the  early  part  of  January. 
At  this  time  the  water  level  was  probably  a 


little  higher  than  it  would  be  during  the  pump- 
ing season. 

The  usual  method  of  installing  these  plants 
is  first  to  bore  the  required  size  of  well  to 
the  necessary  depth.  Then  a  shaft  about  0 
ft.  square  is  excavated  around  the  well  to  a 

♦Abstract  of  an  article  by  E.  C.  Metz  and 
C.  L.  Fraser  in  the  Journal  of  Eleetrieit v,  rower 
and  Gas  for  Aug.  5,  1111. 


depth  of  about  30  ft.  The  shaft  is  dug  so 
the  well  wdl  be  in  one  corner.  The  shaft  is 
then  boarded  up  on  the  sides  or  curbed  up 
with  brick.  The  pump  and  motor,  direct-con- 
nected, are  then  put  in  the  bottom  of  the 
shaft. 

The  capacity  of  the  motors  vary  from  5  h. 
p.  to  70  h.  p.  but  the  average  size  of  the 
motors  is  about  7%  h.  p.  The  average  dis- 
charge head  or  lift  is  about  30  ft.  and  the 
suction  head  varies  from  eight  to  15  ft.  The 
starting  switches,  circuit-breakers  and  fuses 
are  located  in  a  small  housing  on  the  surface, 
so  that  the  motor  can  be  started  without  hav- 
ing to  go  down  the  shaft. 

The  secondary  transformers  that  supply  the 
power  ot  the  motors  are  owned  by  the  con- 
sumers and  are  placed  outside  either  on  a  pole 
or  on  a  raised  platform.  The  owner  pays  for 
the  power  loss  in  the  transformers.  The  pow- 
er circuits  are  two-phase  three-wire  and  the 
power  is  supplied  at  220  volts  to  the  motors. 
Most  of  the  plants  are  arranged  with  a  double- 
throw  switch  so  that  when  the  pump  is  not  be- 
ing used  the  consumer  has  the  privilege  of 
using  the  power  for  lighting  purposes.  The 
consumer  pays  a  flat  rate  of  $50  per  horse 
power  per  year,  with  the  privilege  of  using 
the  power  for  lighting  purposes. 

The  tests  herein  recounted  were  made  in 
January,  1911,  and  were  carried  out  as  fol- 
lows. The  instruments  were  connected  in  be- 
tween the  starting  switch  and  the  motor. 
Since  the  circuits  are  two-phase,  a  wattmeter 
and  an  ammeter  were  connected  in  each  phase 
A  voltmeter  switch  was  used  and  the  voltage 
across  each  phase  was  obtained.  The  weir- 
box  was  set  up  as  near  the  pump  as  practical 
and  properly  leveled. 

Before  any  readings  were  taken  a  run  of 
from  thirty  to  forty  minutes  was  made.  By 
this  time  everything  was  running  smoothly 
and  the  water  seemed  to  be  pumped  down  to 
a  constant  level.  Readings  were  taken  on  the 
instruments  and  the  hook-gage  read  simulta- 
neously. The  static  head  remained  constant 
throughout  the  test  and  was  measured  at  the 
end  of  the  test.  The  power  input  remained 
practically  constant  so  that  it  was  only  nec- 
essary to  take  readings  every  15  or  20  minutes. 

The  instruments  used  in  this  test  were  two 
indicating  7%  k.  w.  Weston  Wattmeters,  Nos. 
3950  and  3026,  and  two  Weston  Ammeters, 
Nos.  62810  and  78025,  and  a  Weston  Volt- 
meter No.  6270.  The  wattmeters  and  am- 
meters were  calibrated  both  before  and  after 


the  tests  were  made.  The  voltmeter  was  cali- 
brated after  the  tests  were  made  and  was 
found  to  be  fairly  accurate. 

For  measuring  the  water  discharge  a  rec- 
tangular weir  was  made.  The  weir-box  made 
of  Tin.  boards  was  1  ft.  deep  by  4  ft.  wide 
by  6  ft.  long  with  the  weir  in  one  end.  Boards 
were  fastened  in  the  box  to  check  the  velocity 
of  the  water.    The  weir  was  made  of  gal- 


Fig.  2 — View  Showing  Wave  Fence  for  Small  Earth  Dam  Reservoir. 
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vanized  iron  and  was  18  ins.  long.  A  hook- 
gage,  graduated  to  hundredths  of  feet,  was 
placed  2V2  ft.  back  from  the  weir. 

Four  pumping  plants  in  all  were  tested  but 
the  results  of  one  test  were  rejected  because 
sufficient  data  could  not  be  obtained.  In  this 
paper  the  different  plants  will  be  known  as: 
Plant  No.  1,  Plant  No.  2,  and  Plant  No.  3. 

PLANT  1. 

Plant  No.  1  is  owned  by  T.  C.  Ostrander 
and  is  located  about  one-quarter  of  a  mile 
east  of  Exeter.  The  pump  is  used  to  irri- 
gate 50  acres  of  oranges  but  is  large  enough, 
according  to  the  owner,  to  irrigate  100  acres. 
The  shaft  is  about  30  ft.  deep  and  is  6  ft. 
square.  The  bottom  has  a  floor  of  concrete 
and  the  sides  are  lined  with  concrete  for  5  ft. 
and  the  remainder  with  boards.  The  motor 
and  pump  are  direct-connected  and  are  placed 
down  in  the  shaft.  A  small  house  is  built 
over  the  shaft  containing  the  starting  switches 
and  circuit-breaker.  The'  discharge  and  suc- 
tion pipes  are  0  ins.  in  diameter.  The  dis- 
charge pipe  is  brought  up  the  side  of  the  shaft 
and  the  water  is  discharged  at  the  level  of 
the  ground  into  a  wooden  flume.  The  flume 
was  about  100  ft.  long  and  empties  into  a 
ditch.  The  weir  was  placed  at  the  end  of  the 
flume  and  leveled  up.  The  instruments  were 
connected  in  as  follows :  Phase  1-Watt,  No. 
3950  and  Am.  No.  62840;  Phase  2-Watt.  No. 
3026  and  Am.  No.  78025.  The  summary  of 
details  of  Plant  No.  1  and  data  compiled  from 
test  is  as  follows : 
MOTOR— 

Westinghouse  Type  "C"  induction  motor. 
Hp.,  7.5. 
Volts,  200. 

Constant  speed.  2-Phase. 
Speed,  1,120  r.p.m. 
Amperes  per  terminal,  19. a. 
No.  12183S.    60  cycles. 

PUMP— 

3.5  in.  single  horizontal  cent.  pump. 

Number  of  acres  irrigated — 50  A. 

Cost  per  hp.  per  year,  $50. 

Cost  of  installation — 

Well  complete  with  curbing  $1S0 

Motor  and  transformers  ,   800 

Total  cost   J9S0 

TABLE  I.— TEST  ON  PLANT  NO.  1. 

Time     Output  Input  to  Motoi 

of       Weir  Phase  1  Phase  2 

Read,  h"  h'  W,  Ii  E,  W2  I2  E2 
9:30  0.195  0.47S  1.50  15.25  223.2  1.620  16.10  223.8 
9-45  0.195  0.478  1.47  15.00  223.3  1.650  16.30  223.8 
10:00  0.195  0.478  1.45  15.00  223.1  1.625  16.25  223.8 
10-15  0.195  0.4^8  1.45  14.80  222.5  1.020  16.40  223.0 
10:30  0.195  0.478  1.50  15.20  222.5  1.600  16.50  223.0 

h"  is  the  zero  reading  on  the  weir  in  feet. 

h'  is  the  final  reading  on  the  weir  in  feet. 

1^=40.5  feet  =  The  Static  Head. 

PLANT  2. 

TABLE   II.— CORRECTED   DATA   AND  CAL- 
CULATIONS. 
Weir  Input  to  Motor, 

effective  Phase  1  Phase  2 

head    Multiplier  =  2         Multiplier  =  2 
h  W,        I,  E,  W2         I,  Ef 

ft.  kw.  Amp.  Volts.  kw.  Amp.  Volts. 
0.2S3  1.499  14.79  223.3  1.622  15.65  223.95 
0  283  1.470  14.52  223.4  1.652  15.83  223.95 
0.283  1.448  14.52  223.2  1.627  15.81  223.95 
0  283  1.448  14.31  222.6  1.622  15.9«  223.15 
0.283  1.499  14.73  222.6  1.602  16.07  223.15 
Average — 

0  "S3     2.946      14.57      223.02    3.250      15.86  223.63 
W„  =  W,  +  W2  -   2.946  +  3.250  =  G.196   kw.  =  In- 
put =  8.3  hp. 

Biili  =  223.02  X  14.57  =  3,249  volt-amperes. 
ESI  s  223.63  X  15.86  =  3,547  volt-amperes. 
E,L  +  E2I2  =  3,249  +  3,547  =  6,796  volt-amperes 
In  put. 

Wo  6,196 

Tower  factor  =  «=  =  91.2%. 

EI  6,796 

CALCULATIONS  FOR  EFFICIENCY. 

1  1 1 .  charge— 

from  Tables      .613  fe.-t. 
b  — length  of  well  -1.5  feet, 
h  —  effective  head  over  weir  =  0.283  feet. 
(4  =  0.741  Sec.  Feet. 
Q  p  h0 

Output  =   hp. 

550 

h«  =  Static  Head  —  40.5  feet. 
Q  =  Sec.  Ft.  —  0.741. 

.741  X  62.3  X  40.5 
Output  =  — —  

:,:,» 

-  3.40  hp. 
Output  3.40 

E(T  =  -41.0%. 

Input  8.30 
IriMrntrKTitH  11m  >l         f'hnse  I  Phase  - 

Ammeter,    628*0  .802., 

W;i  Unifiers    3950  3026 

Voltmeter   


PLANT  2. 

Plant  No.  2  is  owned  by  H.  Davis  and  is 
situated  about  one-quarter  of  a  mile  southeast 
of  Exeter.  The  pump  is  used  to  irrigate  25 
acres.  The  motor  is  a  5  h.  p.  induction  motor 
and  is  direct-connected  to  a  2%-inch  horizon- 
tal centrifugal  pump.  The  shaft  is  five  feet 
square  and  is  lined  with  boards.  The  motor 
and  pump  are  placed  diagonally  across  the 
bottom  of  the  shaft.  The  discharge  pipe  is 
5  ins.  in  diameter  and  discharges  into  a 
wooden  flume  20  ft.  long.  The  weir-box  was 
placed  at  the  end  of  the  flume.  The  small 
house  at  the  surface  contained  the  starting 
switch  and  fuses.  Watt.  No.  3950  and  Am. 
No.  78025  were  connected  in  Phase  1  and 
Watt  No.  3026  and  Am.  No.  62840  were  con- 
nected in  Phase  2.  The  summary  of  details 
of  Plant  No.  2  and  data  compiled  from  test 
is  as  follows : 
MOTOR— 

General  Electric  Co.  induction  motor. 

Type  10-4-5a-lS00.    Form  K. 
Hp.,  5.0. 

Volts,  220. 

Constant  speed.    2  Phase. 
Speed,  1,800  r.p.m. 
Amperes  per  terminal,  11.0. 
No.  133903.    60  Cycles. 
PU  MP- 
Price,  new  style. 

2.5  in.  horizontal  centrifugal  pump. 
Number  of  acres  irrigated — 25  A. 
Cost  per  hp.  per  year,  $50. 
Cost  of  installation.  $900.00. 

TABLE  III.— TEST  ON  PLANT  NO.  2. 
Time  Output  Input  to  Motor. 

of       Weir.  Phase  1.  Phase  2. 

Read,  h"        h'      W,     II      Et      W2     Ij  E2 
11:30   0.204    0.399    0.90    9.50   249.0    0.88   9.50  248.7 
11:50    0.204    0.399    0.S2    9.50   249.0   0.88    9.50  249.0 
12:10   0.204   0.397   0.95   9.60  249.0   0.86   9.60  249.0 
12:30    0.204   0.397    0.94    9.60   249.0   0.86    9.60  249.5 

h"  is  Lhe  zero  reading  on  the  weir  in  feet. 

h'  is  the  final  reading  on  the  weir  in  feet. 

h0  is  the  static  head  =  38.5  feet. 
.  TABLE  IV.— CORRECTED  DATA  AND  CAL- 
CULATIONS. 
Weir  Input  to  Motor, 

effective  Phase  1  Phase  2 

head    Multiplier  =  2         Multiplier  =  2 

h  Wi        Ii         Ex         W2        L  E2 

ft.  kw.  Amp.  Volts.  kw.  Amp.  Volts. 
0.195  0.939  8.60  249.0  0.880  8.77  248.7U 
0.195  0.919  S.60  249.0  0.860  8.77  249.  Ou 
0.193  0.949  8.70  249.0  0.860  S.87  249.00 
0.193     0.939       8.70      249.0      0.S60       S.87  249.5 

Average — 

0.194     1.873       8.65      249.0      0.S65       S.S2  249.05 
W0  =  Total  input. 

=  Wi  +  W«  =  1.S73  +  1.73  =  3.603    kw.  =  4.83 

hp. 

EiU  =  249.0  X  S.65  =  2,154  volt-amperes. 
E2L=  249.05  X  8.82  =  2,197  volt-amperes. 
E,I,  +  EoL  =  EI  =  4,351  volt-ampere  input. 
W0  3,603 

Power  Factor  =  =  —  82.9%. 

EI  4,351 
CALCULATIONS   FOR  EFFICIENCY. 
Discharge — 

c  —  from  Tables  =  .622. 
b  —  length  of  weir  =  1.5  feet, 
h — effective  head  over  weir  =  0.194  feet. 
Q  =  0.427  Sec.  Feet. 
Q  P  h„ 

Output  =  hp. 

550 

h„=  Static  Head  =  388.5  feet. 
Q  =  Sec.  Ft.  =  0.427. 

0.427  X  62.3  X  38.5 

Output  — 

=  1.86  hp. 

Output  l.SG 

Eff  =  =  =  38.5%. 

Input  4.83 
Instruments  used.        Phase  1  Phase  2 

Ammeters    78025  65840 

Wattmeters    3950  3026 

Voltmeter    6270 

PLANT  3. 

Plant  No.  3  that  was  tested  was  owned  by 
E,  J.  Norcross  and  was  used  to  irrigate  40 
acres.  It  is  located  one-half  mile  southeast 
of  Exeter".  The  shaft  was  32  ft.  deep  and  was 
li  ft.  in  diameter,  lhe  bottom  of  the  shall  was 
cemented  and  the  sides  were  curbed  with  brick. 
The  motor  was  7%  h.  p.  and  was  direct-con- 
nected t>>  a  3VL--in.  centrifugal  pump.  The 
water  was  discharged  through  a  6-in,  pipe 
into  a  small  concrete  receiver,  There  were 
two  small  concrete  flumes  by  which  the  water 

was  carried  from  the  receiver  to  the  groves. 
The  weir-box  was  set  up  just  outside  lhe 
receiver  and  the  water  flowed  directlj  from 
lhe  receiver  into  the  weir  box.  l  he  same  s\s 
tern  of  connections  were  used  as  before.  Watt 
So   8950   itid    \m    \'o.  78025  in  Phase  I  and 

W'.itt  Mo  8026  ind  \m  No.  82840  in  Phase  2, 

As  in  ilie  other  plants  the  small  housing  at 
the    surface    contained    the    starling  switches 


and  the  circuit  breaker.    The  summary  of  de- 
tails of  Plant  No.  3  and  data  compiled  from 
test  is  as  follows : 
MOTOR— 

Westinghouse  Type  C  induction  motor. 

H.P.,  7.5. 

Volts,  200. 

Constant  speed.  2-phase. 
Speed,  1120  r.p.m. 
Amperes  per  terminal,  19.5. 
No.  262592.    60  cycles. 
PUMP— 

Single  horizontal  centrifugal  pump. 
Size,  3.5  inch. 

Number  of  acres  irrigated,  40  A. 

Cost  per  H.P.  per  year,  $50. 

Cost  of  Installation — 

Well  complete  with  curbing  $  200 

Motor  and  transformers   800 

Total   $1,000 

TABLE  V— TEST  ON  PLANT  NO.  3. 
Time     Output.  Input  to  Motor. 

of       Weir.  Phase  1.  Phase  2. 

Read,    h"       h'     M\      It      Ei     W2     I»      E2  1 
4.00   0.188   0.380   1.44   16.5   223.0   0.S6   11.0  215.0 
4.20   0.188   0.385   1.42   16.8   224.0   0.83   10.8  215.0 
4.40   0.188   0.385   1.45   16.5   224.0   0.87   10.7  215.0 
5.00   0.188   0.385   1.40   16.7   224.0   0.84   10.5  215.0 
h"  is  the  zero  reading  on  the  weir  in  feet, 
h'  is  the  final  reading  on  the  weir  in  feet, 
ho  is  the  static  head  =  40.0  feet. 

TABLE  VI.— CORRECTED  DATA  AND 
CALCULATIONS. 


Weir 

Input  to  Motor. 

Effective 

Phase  1 

Phase  2. 

head.          Multiplier  : 

Multiplier  = 
W2  I, 

h  Wi 

Ii 

Ei 

E. 

ft.  kw. 

Amp. 

Volts. 

kw. 

Amp. 

Volts. 

0.192  1.438 

16.07 

233.6 

0.860 

10.37 

215.5 

0.197  1.419 

16.38 

224.6 

0.830 

10.16 

215.5 

0.197  1.449 

16.07 

224.6 

0.870 

10.06 

215.5 

0.197  1.399 

16.28 

224.6 

0.840 

9.85 

215.5 

Average — 

0.196  1.426 

16.20 

224.35 

0.850 

10.11 

215.B 

W0=  W, 

+  w.  = 

=  Total 

input. 

0.916  feet. 


feet. 


6270 


Phase  2. 
62840 
3026 


=  2.852  +  1.700  =  4.552  KW.  =  6.10  H.P. 
EiL  =  224.35  X  16.20  =  3634  Volt-amperes. 
E.  I.  =  215.50  X  10.11  =  2178  Volt-amperes. 
Ei  Ii  +  E2  L  =  EI  =  5812  Volt-ampere  input. 
Wo  4552 

Power  Factor  =  =  =  78.4  % 

EI  5812 

CALCULATIONS   FOR  EFFICIENCY. 
Discharge — 

c  —  from  Tables  =  .622. 
b  —  length  of  weir  =  1.5  feet, 
h  —  effective  head  over  weir  = 
Q  =  0.433  Sec.  Ft. 
Q  P  ho 

Output  =  H.P. 

550 

ho  —  Static  Head  =  40 
Q  —  Sec.  Ft.  =  0.433. 
0.433  X  62.3  X  40.0 

Output  =  

550 
1.97  H.P. 
Output  1.97 

Eff  =  =  =  32.4  1 

Input  6.10 
Instruments  used.      Phase  1 

Ammeters    7S025 

Wattmeters    3950 

Voltmeter   

COSTS. 

In  calculating  the  costs  it  was  assumed  that 
2  acre-feet  of  water  were  required  for  each 
acre  of  land  per  year,  deducting  for  the  rain- 
fall.   Following  are  the  results  calculated  on 
this  basis :  Plant    Plant  Plant 

No.  1. 

Efficiency   41.0% 

Cost  per  acre-ft.  per  ft.  at' 

$50  per  h.p.  per  year....  $.10^ 
Cost  per  acre-ft.  per  ft.  lift 

at  $.01  per  kw.-hr   $.025 

CONCLUSION. 

The  tests  were  made  before  the  pumping 
season  proper  and  the  water  level  ordinarily 
is  high  at  this  time.  Rut  as  it  was  an  un- 
usually dry  season  we  have  reason  to  believe 
that  the  water  level  was  sufficiently  near  the 
average  during  the  pumping  season. 

Taking  the  average  of  the  three  plants  We 
have  the  following  results: 

(11    Average  efficiency   37.M6I 

(2)    Average  eosl    per  acre-foot   per  foot 

lift  at  $50  per  h.p.  per  year   $-107 

(31     Acerage   cost    per   aero-foot    tier  toot 

lift  at   $.(H   per  kw.-hr   $.028 

Hydraulic  Fill  at  Colon. —  The  hydraulic 

fill  l"i-  lhe  city  ol"  Colon,  Panama,  was  com- 
pleted August'  4.  1911.  The  till  was  begun, 
on  Nov.  5,  1910,  by  the  dredge  Sandpiper, 
which  was  exchanged  on  the  13th  of  that 
month  for  dredge  No.  80,  which  was  oper- 
ated continuously  until  completion  ol  this 
work  \  report  Of  the  fill  shows  a  total  ol 
828,528  en  yds  The  best  monthly  record 
was  for  July,  when  124.lMl>  en.  yds.  were 
placed.  The  average  lot  0  months  was 
92,065  CU.  yds  pet  month. 


No. 

38.5% 

$.125 
$.027 


No.  3. 
32.4% 

$.' 

$.032 
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Methods  and  Cost  of  Clearing  Logged- 
Off  Lands  by  the  Char-Pit 
Method.* 

On  July  1,  1909,  the  writer  was  engaged 
I  the  State  College  of  Washington  to  become 
1  member  of  its  Agricultural  Extension  De- 
partment as  Supervisor  of  Demonstration 
Farms.  The  following  three  months  were 
ipent  in  a  tour  of  the  State  for  the  purpose 
)f  visiting  those  neighborhoods  which  had  ap- 
jlied  for  the  location  of  a  demonstration  farm 
n  their  midst,  and  of  studying  their  general 
leeds  for  extension  and  demonstration  work 
n  agriculture  in  the  different  sections  of  the 
itate.  It  soon  became  apparent  that  in  these 
lections  of  the  State  which  were  originally 
iorested  or  timber  lands  and  have  been  logged 
jver  for  the  sale  of  their  merchantable  tirri- 
)er,  the  all-important  problem  is  that  of  clear- 
ng  such  lands  for  use  for  farming  purposes 
is  rapidly  and  as  cheaply  as  possible.  There 
s  no  problem  in  the  Pacific  Northwest  that 
io  vitally  concerns  the  whole  people  as  that  of 
tlearing  logged-off  lands.  There  are  many 
:housands  of  acres  of  fine,  fertile  soil  with 
:limatic  conditions  so  favorable  that  if 
jrought  under  cultivation  they  will  produce 
jountiful  crops  which  will  find  ready  and 
tonstant  market  near  where  they  are  produced, 
:hus  avoiding  being  taxed  with  any  heavy 
:ransportation  charges. 

In  the  study  of  this  problem,  we  planned 
:o  endeavor  to  improve  all  methods  by  seek- 
ng  out  those  who  had  by  experience  made 
some  advances  over  the  methods  in  general 
lse,  gleaning  a  little  here  and  there,  combining 
:he  best  from  each  individual  to  the  benefit 
)f  all.  Much  of  the  land  now  in.  cultivation 
las  been  cleared  at  great  expense.  A  large 
)f  our  observations  on  the  later  two  methods 
>art  of  it  used  for  agriculture  was  cleared  by 
:he  owner  who  did  not  count  his  time,  or  by 
nvestors  who  soon  learned  that  by  ordinary 
nethods  the  cost  is  prohibitive  except  where, 
)y  reason  of  favorable  conditions,  the  land 
was  of  special  value.  There  is  abundance  of 
lata  upon  the  cost,  which  ranges  all  the  way 
From  $7o  to  $300  per  acre  and  the  largest 
part  of  this  expense  is  that  of  eliminating  the 
stump.  It  was  our  purpose  to  study  and  to 
mprove  those  methods  of  clearing  which  are 
suitable  for  use  by  the  small  farmer  or  settler 
with  limited  means. 

There  has  been  some  real  progress  made 
try  the  use  of  power,  but  this  part  of  the 
problem  has  been  the  subject  of  bulletins  al- 
ready published,  and  this  method  is  usually 
jsed  by  men  skilled  in  the  use  of  concen- 
trated power,  as  represented  by  the  blasting 
jowder  and  donkey  engine.  It  requires  the 
:xpenditure  of  more  capital  than  most  of 
those  who  have  land  to  clear  can  command 
md  is  not  practical  for  them.  There  are 
now  several  types  of  horse  power  stump 
pullers  that  are  giving  good  results  and  are 
reasonably  cheap.  These  horse  power  ma- 
rines are  well  adapted  to  pulling  the  smaller 
stumps  and  indeed  some  very  large  ones  if 
some  powder  is  used  under  the  stump  to 
split  it  into  several  parts.  It  seemed  to  us, 
however,  that  the  most  necessary  and  most 
promising  field  of  study  lay  in  the  improve- 
ment or  adaptation  of  methods  which  require 
only  the  labor  of  the  farm  owner  and  his 
family  and  such  simple  tools  as  are  commonly 
in  use  on  the  farm. 

Early  in  the  fall  of  1909,  before  any  active 
work  in  the  study  of  these  methods  was  un- 
dertaken, arrangements  were  completed  be- 
tween the  State  Agricultural  Experiment  Sta- 
tion and  the  Bureau  of  Plant  Industry  of  the 
United  States  Department  of  Agriculture  for 
co-operative  work  in  investigating  methods  of 
clearing  logged-off  lands,  and  the  writer  was 
requested  by  the  Director  of  the  Experiment 
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Station  to  carry  on  his  further  investigations 
as  a  part  of  this  co-operative  work.  The 
months  of  December,  1909,  and  January  and 
February,  1910,  were  spent  in  company  with 
Mr.  Harry  Thompson,  the  representative  of 
the  Bureau  of  Plant  Industry,  who  was  in 
charge  of  the  co-operative  work,  in  a  held 
study  of  the  char-pit  method  of  destroying 
stumps  as  it  was  being  used  by  Mr.  Harry 
Yount  of  Woodland,  Washington,  in  super- 
vising competitive  tests  of  blasting  powder 
for  destroying  stumps  on  a  tract  near  Seattle, 
and  in  a  study  of  comparative  tests  of  various 
methods  of  mechanical  pulling  of  stumps  on 
a  tract  belonging  to  the  Lake  Whatcom  Log- 
ging Company  near  Bellingham.  The  results 
of  our  observations  on  the  latter  two  methods 
of  clearing  are  reported  by  Mr.  Thompson  in 
a  recent  bulletin  of  the  Bureau  of  Plant  In- 
dustry of  the  U.  S.  Department  of  Agricul- 
ture. 

Other  duties  in  connection  with  the  demon- 
stration farms  interrupted  my  connection 
with  the  co-operative  clearing  investigations 
during  the  summer  months  of  1910,  but  they 
were  resumed  early  in  September  of  that  year, 
when  I  was  assigned  by  the  officials  in  charge 
of  these  investigations  to  make  special  studies 
of  the  methods  of  destroying  stumps.  My 
entire  time  during  the  months  of  October, 
November  and  December  of  1910  and  of  Janu- 
ary and  February  of  1911  were  devoted  to 
these  studies  and  to  public  demonstrations 
of  these  methods,  which  demonstrations  were 
authorized  by  the  officials  of  the  Bureau  of 
Plant  Industry  as  a  part  of  the  work  to  be 
undertaken  under  the  funds  appropriated  for 
the  purposes  of  these  investigations.  This  re- 
port deals  with  my  observations,  experiments 
and  conclusions  with  reference  to  the  most 
economical  and  efficient  use  by  the  small  farm- 
er of  fire  as  an  agent  for  clearing  logged-off 
lands.  This  may  properly  be  divided  into  the 
two  general  problems  of  securing  a  "good 
burn''  of  logged-off  land,  and  of  destroying 
remaining  stumps  by  the  "char-pit"  method. 

METHOD  OF  BURNING  OVER  LOGGED-OFF  LANDS. 

The  removal  of  a  large  portion  of  the  lum- 
berman's leaving  by  means  of  fire  may  best 
be  accomplished  by  systematic  preparation  of 
the  refuse  for  burning. 

The  man  who  undertakes  land  clearing- 
should  first  go  into  the  ground  and  definitely 
plan  the  work.  He  must  first  study  the  con- 
ditions of  the  soil,  the  amount  and  nature  of 
the  material  to  be  removed,  the  time  available 
for  the  work  and  the  methods  best  suited  to  all 
these,  together  with  his  ability  and  inclination 
to  apply  them.  For  the  average  conditions 
and  for  the  man  of  limited  means  and  time  to 
devote  to  the  work,  we  suggest  the  following 
plan  :  These  will  be  some  underbrush,  large, 
half-rotten,  water-soaked  logs,  a  lot  of  old 
tree  tops,  culled  logs  and  stumps.  Any  time 
a  day  or  even  a  few  hours  is  available  for  the 
work,  remove  the  bark  from  the  stumps  and 
logs,  which  facilitates  drying  out.  Wet  logs 
should  be  split  open,  and  this  may  be  accom- 
plished by  using  some  powder,  boring  holes 
in  those  logs  that  are  sound  enough  to  admit 
of  boring,  or  chopping  as  deep  as  possible 
with  an  ax  into  those  that  will  not  permit  of 
boring.  Charge  the  bored  holes  in  the  usual 
way  with  about  one-half  stick  of  powder,  or 
put  the  powder  into  the  chopped  holes  and 
cover  with  a  few  shovelfuls  of  earth  and  fire 
the  same  as  the  first.  We  have  found  that 
in  boring  the  holes,  the  powder  will  do  better 
work  if  the  holes  are  bored  slanting  or  at  an 
angle  about  one-half  way  between  the  center 
line  of  the  log  and  a  line  at  right  angles  with 
that  center  line.  Good  results  ar  obtained  with 
not  more  than  one-half  stick  of  powder,  shat- 
tering and  splintering  so  that  the  air  and 
sun  has  a  chance  to  dry  out  the  log  pre- 
paratory to  burning. 

We  have  found  that  the  mattock  is  a  useful 
tool  for  removing  the  bark,  and  a  steel  bar. 
or  better  yet,  a  piece  of  2-inch  gas  pipe  with  a 


steel  chisel  bit  welded  into  one  end  and  a 
steel  point  at  the  other  end.  The  chisel  end 
is  used  for  splitting  small  rotten  longs  and  is 
useful  also  as  a  lever  to  pry  open  the  partially 
split  logs  and  for  other  purpose  for  which  a 
lever  may  be  used.  The  other  end  may  be 
used  to  punch  holes  for  powder  under  stumps 
and  logs  requiring  but  light  charges.  If  there 
is  any  underbrush  it  should  be  slashed  as  soon 
as  the  foilage  is  out,  first  cutting  that  which 
is  underneath  so  that  none  will  be  missed, 
then  pile  this  material  so  as  to  produce  a  good 
burn.  We  repeat  these  words,  a  good  bunt, 
because  a  good  burn  will  be  of  very  great  ad- 
vantage in  after  work,  and  reasonable  dili- 
gence applied  to  facilitate  that  good  burn  is 
time  well  spent. 

Perhaps  a  word  of  caution  may  not  be  amiss 
about  the  time  to  burn.  The  burning  should 
not  be  undertaken  in  the  closed  season  with- 
out a  permit  from  the  local  fire-warden,  but 
as  early  as  possible  after  the  end  of  the 
closed  season  and  before  the  material  is  sat- 
urated with  fall  rains.  The  object  is  to  de- 
stroy as  much  of  the  waste  timber  as  possible 
with  fire  where  it  lays  on  the  ground,  with 
the  least  possible  labor  and  handling.  Much 
can  be  done  to  assist  in  this  work  by  throw- 
ing a  few  chunks  against  the  logs  in  such  a 
way  that  they  will  burn  through,  so  that  the 
ends  may  then  be  swung  around  together 
and  burned.  In  the  hands  of  the  skillful  oper- 
ator, fire  is  the  best  friend  and  most  useful 
agent  of  the  land  clearing  forces.  "Keep  the 
fires  burning"  should  be  the  slogan  of  every 
man  in  this  work.  Pile  the  chunks  that  can 
be  handled  against  the  larger  logs  in  such 
a  way  as  to  burn  them  into  pieces  that  can 
be  handled,  and  if  there  are  more  of  these 
small  chunks  than  is  needed  for  one  fire,  hold 
some  in  reserve  for  a  second  and  perhaps 
for  several  other  fires  to  follow,  so  that  the 
big  pieces  are  reduced  to  proper  size  for 
handling  as  completely  as  possible  without  re- 
sorting to  saw  and  ax.  One  of  the  most  suc- 
cessful land  clearers  we  have  found,  claimed 
that  fires  were  burning  every  day  of  the  year 
on  his  place. 

We  have  noticed  in  pasing  over  burns  thai 
where  one  log  crosses  another,  or  where  two 
logs  have  lain  together,  the  fire  has  done 
wonderful  execution,  and  some  times  a  com- 
paratively small  stick  lying  across  a  large 
log  has  been  the  cause  of  burning  the  log 
in  two.  And  again  since  beginning  these  in- 
vestigations of  land-clearing  methods,  we 
have  frequently  noticed  that  some  of  the 
stumps  are  burned  out  completely,  roots  and 
all,  by  the  ordinary  "good  burn,"  and  since 
logs  do  not  burn  in  spots  or  roots  burn  under- 
ground by  chance,  a  study  of  the  cause  pro- 
ducing these  effects  will  result  in  a  better 
understanding  and  utilization  of  these  potent 
factors  when  we  try  to  duplicate  them.  The 
burning  of  a  log  at  the  point  of  contact  with 
another  is  largely  due  to  radiated  heat.  The 
heat  generated  by  the  burning  wood  of  each 
is  radiated  to  the  other,  by  transmitting  the 
energy  produced  by  its  burning  to  the  other, 
thus  driving  out  the  elements  not  favorable 
to  combustion  which  are  usually  there  in  the 
form  of  water.  This  radiated  action  is  in 
direct  proportion  to  the  distance  between  the 
burning  portions.  Those  who  have  measured 
this  force  have  laid  down  the  rule  that,  rad- 
iated heat  diminishes  in  intensity  by  the 
square  of  the  distance  radiated.  Thus:  let 
heat  radiated  one  inch  be  represented  by  1. 
then  that  radiated  two  inches  would  be  di- 
minished by  the  square  of  the  distance  rad- 
iated (two)  which  would  be  4,  or  diminished 
to  1-4.  By  the  time  we  have  reached  12  ins. 
the  intensity  is  dimnished  to  1-144  or  the 
square  of  12.  This  explains  why  logs  burn 
when  together  and  go  out  as  soon  as  separ- 
ated. This  power  is  an  important  factor  in 
burning  out  stumps. 

Another  equally  important  factor  working 
in   harmony   with   this   is   that   of  artificial 
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drafts  or  currents  of  air  which  bring  to  the 
buring  material  the  necessary  oxygen,  and 
another  fixed  law  may  be  here  observed, 
namely — heated  air  expands  and  in  doing  so 
moves  upward,  the  colder  aid  rushing  in  to 
fill  the  vacuum  formed  brings  the  oxygen 
necessary  for  the  chemical  process  of  com- 
bustion which  we  call  burning.  The  stumps 
that  burned  out  by  themselves  were  naturally 
in  condition  to  be  well  fired  and  because  of 
the  material  being  especially  favorable  for 
burning,  or  of  the  close  contact  of  some 
radiating  body,  they  were  burned  out  below 
the  surface  until  the  vacuum  was  formed  by 
the  heated  air  rising  and  cold  air  rushed  in 
with  its  store  of  oxygen  and  facilitated  the 
burning.  A  natural  air  current  was  set  in  mo- 
tion. 

If  we  look  into  the  holes  where  the  burn- 
ing is  in  progress,  we  will  see  that  the  fire 
is  advancing  most  rapidly  at  the  bottom,  be- 
cause that  is  where  the  incoming  current  of 
cold  air  with  its  undiminished  supply  of  oxy- 
gen first  comes  in  contact  with  the  burning 
root.  This  burning  of  the  under  portion  first 
still  more  facilitates  the  further  burning.  The 
portions  of  charcoal  and  ashes  dropping  to 
the  bottom,  thus  partially  covering  the  ground 
and  acting  as  a  non-conductor  of  heat,  also  re- 
flect that  heat  back  again  to  the  burning  por- 
tion. There  is  a  law  of  radiation  that  oper- 
ates here  which  should  be  understood,  name- 
ly:  if  heat  strikes  a  reflecting  surface  per- 
pendicularly it  is  reflected  back  perpendicu- 
larly, but,  if  it  approaches  the  reflecting  sur- 
face at  an  angle,  it  glances  off  at  "an  equal 
angle  on  the  other  side.  This  principle  is  also 
an  important  factor  in  covering  over  our  fires 
artificially  to  which  we  will  refer  again  later. 

THE  CHAR-PIT   METHOD  OF  DESTROYING  STUMPS. 

There  seems  to  be  a  well  founded  report 
that  this  method  was  first  used  by  some  Ger- 
mans in  Oregon  about  20  years  ago,  but  for 
some  unknown  reason  the  art  was  lost  or 
rather  seemed  to  lie  dormant  for  several 
years.  Rumors  of  the  method  had  gone  out 
and  we  believe  the  later  methods  are  due  to 
difference  of  understanding  of  these  first  re- 
ports. After  investigations,  we  became  con- 
vinced of  the  value  of  the  method  and  gave 
our  first  public  demonstration  of  it  under  the 
management  of  the  Extension  Department  of 
the  State  College  of  Washington,  during  a 
meeting  of  the  Cowlitz  County  Pomona 
Grange,  October  28,  1909.  Several  demonstra- 
tions were  given  in  different  parts  of  the 
state  as  a  part  of  the  regular  Farmers'  Insti- 
tute work.  After  learning  that  the  method, 
while  proving  so  successful  in  the  clay  soils, 
was  a  failure  in  sandy,  gravelly,  loam  soils, 
we  commenced  some  experiments  at  Lake 
Whatcom  in  the  winter  of  1909-10  with  the  ob- 
ject of  learning  the  reason  of  this,  but  were 
called  away  from  the  work  again  before  any 
definite  results  were  reached.  Taking  up  the 
work  again  in  co-operation  with  the  Bureau  of 
Plant  Industry,  Department  of  Agriculture, 
Washington,  D.  C,  in  September  of  1910, 
Mr.  Harry  Thompson,  representing  the  Fed- 
eral Department,  and  the  writer  undertook 
work  on  the  farm  of  Mr.  Henry  Dupurtis,  at 
Adna,  in  order  to  obtain  reliable  data  of  the 
costs,  and  to  study  the  factors  with  view  of 
extending  the  system  to  the  supposed  unfavor- 
able soils. 

Later  in  the  fall  and  winter  I  undertook  a 
M-ri«  s  of  experiments  designed  to  make  the 
method  applicable  to  stumps  in  soils  which 
were  too  sandy  or  gravelly  to  permit  its  suc- 
cessful use  without  some  soil  binder,  and 
Other  experiments  to  ascertain  whether  fuel 
oil  or  other  cheap  combustible  matter  might 
not  lit  successfully  and  economically  used  in 
Starting  the  fires  under  the  stump 

<  Oli  l><ila. — The  following  data  as  to  cost 
of  removing  stumps  from  burned-over  land 
was  obtained  during  the  fall  of  1910,  Three 
distinct  methods  of  firing  the  stumps  have 
been  observed,  and  cost  data  for  each  method 
wrr<  secured.  The  plan  most  generally  used 
i  that  known  as  the  "Yount  Method."  since 
Mr  Marry  Yount  of  Woodland.  Washington, 
was  one  of  the  first  farmers  who  made  UK 
of  this  method  of  destroying  stumps.  1 1  is 
in- ih  d  consists  essentially  in  starting  a  lire 

entirel}  around  the  base  of  the  stump,  under 


a  covering  of  earth  and  sod,  which  confines 
all  the  heat  of  the  fire  to  the  stump  and 
causes  it  to  "char"  or  become  destroyed  by 
the  same  general  process  as  is  utilized  in  char- 
coal pits.  Mr.  Yount  has  been  using  the 
method  for  several  years  and  in  order  to 
furnish  exact  data  on  the  cost,  he  commenced 
August  30,  1910,  to  fire  24  stumps,  perform- 
ing all  the  labor  necessary  to  complete  burn- 
ing out  of  these  stumps  in  36  hours,  which 
at  25  cts.  per  hour  gave  a  total  cost  of  32V& 
cts.  per  stump.  These  stumps  were  of  an 
average  size,  40  ins.  at  the  cut-off,  varying 
from  24  ins.  for  the  smallest  up  to  72  ins. 
for  the  largest. 

About  the  first  of  September,  Mr.  Harry 
Thompson  and  myself  fired  100  stumps  on  the 
farm  of  Henry  Dupurtis,  of  Adna,  Washing- 
ton, the  average  diameters  of  which  were  32 
ins.  at  the  cut-off  and  46  ins.  at  the  bottom. 
The  work  of  firing  the  100  stumps  was  com- 
plete in  four  days  and  four  hours.  The 
after  care  consisted  of  one  hour  each  morn- 
ing and  evening  for  three  weeks,  making  a 
total  of  130  hours,  at  25  cts.  per  hour  equals 
$33.33.  Ninety-seven  of  these  100  stumps  were 
burned  out  successfully,  which  gave  an  aver- 
age cost  of  34.3  cts.  each.  J.  W.  McCutcheon 
of  Adna,  burned  out  130  stumps  from  an 
old  field  in  30  days.  Mr.  McCutcheon  paid 
$2  a  day  for  labor,  making  $60  for  the  130 
stumps,  or  46  cts.  each.  Mr.  David  Fay  of 
Adna  removed  39  stumps  from  an  old  field  in 
8  days'  time  for  firing  and  three  hours  a  day 
for  five  weeks  in  after  care.  He  valued  his 
time  at  $2  per  day,  making  a  total  of  $37 
or  95  cts.  per  stump.  These  stumps  were 
much  above  the  average  size,  all  the  smaller 
ones  in  the  fields  having  been  removed  by 
other  methods. 

Another  successful  plan  for  applying  the 
same  principles  with  a  slight  change  of 
method  is  that  employed  by  Mr.  W.  H.  Booth 
of  Sopena,  Washington.  In  1908,  with  the 
help  of  his  two  boys,  he  removed  603  stumps 
from  16  acres  in  9  weeks,  and  in  1909,  he 
destroyed  350  stumps  from  12  acres.  In  1910, 
225  stumps  from  8  acres  were  destroyed,  not 
keeping  any  record  of  the  time  for  the  last 
two  years.  Counting  nine  weeks'  time  at 
$30  per  week  for  the  three  laborers,  would 
give  $324  as  a  total  cost  of  removing  603 
stumps  in  1908,  an  average  of  a  little  less 
than  54  cts.  per  stump.  These  stumps  were 
removed  from  old  fields  where  all  small 
stumps  had  been  previously  taken  out.  The 
average  size  of  these  stumps  was  fully  up  to 
anything  that  was  found  in  the  state,  being 
very  large.  Mr.  Booth's  method  is  to  fire  the 
stump  at  but  one  place.  He  first  prepared 
good  fuel  from  good  wood  by  cutting  it  up 
during  the  winter  season  in  convenient  sizes 
to  handle.  This  is  piled  up  to  dry,  and  the 
firing  is  not  undertaken  until  the  driest  part 
of  the  sumemr  months.  He  then  selects  some 
part  of  the  stump  where  two  large  roots  are 
coming  out  near  together  from  the  stump  and 
digs  away  the  earth  from  15  to  18  ins.  deep 
or  until  he  gets  a  little  below  the  point  where 
the  two  roots  fork.  He  then  goes  on  the 
ground  and  builds  a  good  fire  in  each  one  of 
the  previously  excavated  holes  and  leaves  it 
burn  several  hours  uncovered,  then  if  there  is 
good  bed  of  hot  coals  and  the  stump  begins 
to  show  indications  of  taking  the  lire,  he  re- 
plenishes the  lire  with  a  little  fuel  and  covers 
over  with  earth  about  the  same  as  formerly 
described.  The  after-care  consists  of  keeping 
the  slump  banked  up  ahead  of  the  lire  all 
way  round.  Mr.  Booth  thinks  that  on  large 
stumps  it  would  probably  pay  to  fire  them 
from  two  opposite  sides,  as  that  would  very 
much  hasten  the  operation.  This  method  of 
burning  by  firing  from  one  place  is  neces 
sarily  slow  for  each  stump,  but  where  there 
is  plenty  work  ahead  in  firing  other  stumps, 
the  I  line  required  for  a  stump  is  not  so  much 
of  a  factor. 

flic  inosl    favorable  data  that   we  secured 

is  thai  furnished  by  Mr.  A.  W.  McCormick 

oi  Woodland)  Washington.  Mr.  McCormick 
bad  .in  old  held  with  a  large  number  01 
slumps  which  he  contracted  tO  have  burned  out 
In  Mi    (ieo   l.auham,  at  50  cts  a  slump  Mr. 

Lanham  commenced  work  August  12.  1910. 

keeping,  al   our   rcpiesl,  accurate  account  01 


his  time.  He  successfully  burned  out  219 
stumps  in  198  hours.  This  is  the  most  favor- 
able record  we  have  obtained  and  we  believe 
that  the  burning  was  done  under  the  most 
favorable  conditions  that  we .  have  yet  seen. 
The  time,  August  and  September,  was  when 
everything  was  very  dry,  there  having  been 
no  rain  to  speak  of  for  more  than  two 
months.  The  natural  slope  of  the  hill  was 
very  much  in  favor  of  cheap  destruction  in 
that  there  was  a  very  good  slope  to  the  west 
and  toward  the  prevailing  winds  at  that  place. 
This  field  had  been  plowed  for  many  years 
in  the  same  way,  throwing  the  furrows  down 
hill,  thus  banking  up  the  upper  side  of  each 
stump,  and  removing  much  of  the  earth  on 
the  lower  side.  Mr.  Lanham,  with  his  ax  and 
mattock,  would  pull  down  some  of  the  half 
rotten  wood  from  around  the  top  of  the  stump 
build  a  little  fire  under  the  exposed  part  of 
the  roots,  cover  with  soil  and  go  on.  The 
stumps  being  pretty  well  banked  up,  as  de- 
scribed, there  was  little  more  to  do  than  to 
visit  the  fires  regularly  and  keep  them  cov- 
ered as  the  burning  progressed.  It  should  be 
said,  however,  that  of  the  240  he  fired,  21 
failed  to  catch  by  the  first  firing,  leaving  219 
successfully  burned  out.  The  work  here  re- 
ported and  all  the  figures  given  were  obtained 
under  most  favorable  climatic  conditions  and 
in  a  soil  naturally  adapted  for  this  method  of 
burning. 

We  have  no  reliable  data  at  hand  as  to  the 
cost  where  artificial  covering  for  the  fires  has 
to  be  hauled  to  the  ground,  but  think  from 
experience  that  where  the  material  for  cover- 
ing may  be  had  so  that  the  operator  can 
haul  in  three  or  four  loads  of  clay  or  cinders 
a  day,  the  average  stumps,  say  of  40  ins.  dia- 
meter, can  be  burned  out  under  average  con- 
ditions for  somewhere  between  50  cts.  and  $1 
each,  which  is  much  less  than  the  expense  of 
removal  by  any  other  known  method. 

We  believe  from  our  observations  that  it 
will  pay  those  desirng  to  clear  land  by  this 
method  to  so  plan  the  work  as  to  take  ad- 
vantage of  favorable  seasons  and  conditions, 
and  that  the  method  will  not  be  so  success- 
ful in  the  heavy  clay  soils  during  the  extreme 
wet  seasons  as  it  will  be  during  the  more  fav- 
orable season,  since  there  will  not  be  so  much 
success  in  burning  out  the  roots,  because  of 
the  water-holding  capacity  of  the  heavy  clay 
and  consequent  wetter  condition  of  the  roots. 
On  the  other  hand  we  believe  that  in  the 
sandy,  gravelly  loam  soils,  the  burning  will 
be  just  about  as  successful  during  the  wet 
season  as  at  any  other  time,  because  of 
the  fact  that  such  soils  are  naturally  well 
drained  and  the  soil  saturation  is  not  so 
great  as  with  the  heavy  clay  soils. 

EXPERIMENTAL  WORK. 

Following  our  experiments  and  collection 
of  cost  data  in  Southwestern  Washington, 
and  in  consequence  of  our  observations  of  the 
unfavorable  effect  of  loose,  sandy,  or  gravelly 
soils  upon  the  progress  of  burning  of  stumps 
by  the  char-pit  method,  I  was  assigned  by 
Mr.  Thompson  to  experiment  with  possible 
modifications  which  might  make  the  method 
applicable  to  such  soils. 

Experiments  Nos.  1  and  2. — My  first  ex- 
periment was  an  endeavor  to  find  some  soil 
binder  that  would  be  cheap  and  easily  applied, 
and,  selecting  a  number  of  representative 
stumps  on  the  campus  of  the  University  of 
Washington  at  Seattle,  with  the  co-operation 
of  Prof.  II.  K.  Benson,  Chemist,  a  stump 
was  prepared  by  digging  away  the  surface  soil 
so  as  to  make  a  Y  shaped  trench  about  12 
ins.  wide  and  about  10  ins.  deep  with  sides 
of  trench  sloping  in  at  the  bottom  to  the 
stump.  fuel  was  prepared  and  laid  in  the 
trench  and  covered  over  with  paper  to  pre- 
venl  the  sand  running  into  the  fuel,  some 
sand  spread  out  over  the  paper  and  the  bind- 
ing material  (coal  tar  for  one  stump  and  pine 
tar  lor  another)  sprinkled  on,  followed  by 
more  sand  and  more  binder,  which  made  an 
almost  air  tight  cover.  Air  for  the  combus- 
tion was  provided  1>\  using  tour  pieces  of 
'_'  in  gas  pipe  placed  al  regular  intervals 
through  this  covering,  and  lire  was  started  in 
the  opening  left  for  that  purpose.  The  start 
was    good,   but    as    the   burning    proceeded  it 
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soon  became  evident  that  the  heat  was  too 
great,  as  the  tar  was  burned  instead  of  cok- 
ing to  form  a  soil  binder  as  we  had  thought 
possible. 

Experiment  No.  3. — Asphalt  was  next  used, 
mixed  with  sand  and  gravel,  but  with  the 
same  results  as  with  tar. 

Experiment  No.  4. — Continuing  on  the  soil 
binder  theory,  we  used  lime  applied  in  two 
different  ways.  Over  one  part  of  the  fire 
we  mixed  the  oxide  of  lime  (freshly  burned) 
slaked  with  just  sufficient  water  to  keep  from 
burning.  Mixing  this  carefully  with  the  sand 
by  shovelling  it  over  several  times,  the  mix- 
ture was  used  to  cover  the  fuel,  some  paper 
being  placed  first  as  before  and  air  supplied 
by  the  gas  pipe.  Another  part  of  lime  and 
sand  was  mixed  much  as  the  mason  prepares 
his  mortar,  but  somewhat  dryer,  being  about 
as  dry  as  it  could  be  and  stick  together.  Both 
were  sprinkled  over  with  water  and  the  fire 
started,  with  the  result  that  the  burning  con- 
tinued longer  than  in  the  former  experiments, 
the  mortar  mixture  better  than  the  dry,  but 
that  both  fires  failed  to  fire  the  stump. 

There  seems  to  be  a  possibility  of  good  re- 
sults if  this  method  is  followed  with  some 
modifications,  but  it  is  not  very  promisng  be- 
cause of  the  need  of  water  and  the  labor  of 
preparing.  At  Lake  Whatcom  a  similar  ex- 
periment, using  some  clay  and  sand  mixed  to- 
gether like  mortar  was  successful,  but  not 
any  better  than  the  clay  by  itself.  It  might  be 
useful  when  the  supply  of  clay  was  difficult 
to  obtain  and  used  thus  to  save  that  expense. 

Experiment  No.  5. — In  the  meantime,  while 
these  experiments  were  in  progress,  there 
being  some  clay  soil  near,  other  stumps  were 
fired  by  the  usual  method  and  covered  with 
carefully  hand-selected  and  hand-placed  pieces 
of  clay,  placing  all  larger  pieces  on  one  side 
of  the  stump  and  the  finer  material  on  the 
other  side,  fueled  and  fired  as  before.  At  the 
start,  the  hand-selected  chunks  seemed  to  give 
the  best  results,  but  the  fire  soon  went  out 
after  the  supply  of  the  added  fuel  was  ex- 
hausted, while  the  fire  under  the  finer  ma- 
terial continued  to  burn. 

Experiment  No.  6.— This  experiment  was 
undertaken  with  the  view  of  finding  a  cheap 
concentrated  fuel  that  could  be  used  in  the 
trench,  starting  a  fire  low  on  the  roots  which 
would  burn  sufficiently  strong  to  raise  the 
heat  under  the  cover  to  such  degree  that  the 
roots  must  burn.  There  were  some  good 
coal  cinders  near  at  hand  containing  a  large 
percentage  of  ash,  which  are  non-conductors. 
Some  pieces  of  bark  and  chips  were  gathered 
and  with  supply  of  dry  wood  for  kindling 
these  were  laid  around  the  stump  in  the 
trench,  two  gallons  of  fuel  oil  were  poured 
over  the  material  in  the  trench,  then  covered 
over  with  pieces  of  bark  and  this,  with  a 
covering  of  the  coal  cinders,  and  fired  in  the 
usual  way.  This  stump,  which  was  nearly 
3  ft.  in  diameter,  was  burned  out  in  five  days, 
the  fuel  oil  to  our  surprise,  burning  slow  but 
constantly. 

Experiment  No.  7.— To  further  test  possi- 
bilities of  concentrated  fuel  developing  into 
intense  heat,  about  one  peck  of  charcoal  was 
pounded  up  fine  and  enough  fuel  oil  added 
to  make  stiff  putty,  and  one  pound  of  sul- 
phur and  one-half  pound  of  salt  peter  (ni- 
trate of  potash)  were  mixed  thoroughly  and 
placed  around  a  stump,  covered  with  cinders 
and  fired.  Twenty-four  hours  afterward,  no 
fire  being  visible,  I  removed  the  cover  and 
found  what  appeared  to  be  a  quantity  of  coke 
of  greater  bulk  than  the  fuel.  The  heat  was 
too  intense  and  the  kindling  fuel  coked  in- 
stead of  burning. 

Experiment  No.  8. — In  previous  experiments 
with  fuel  oil,  there  seemed  to  be  difficulty  in 
firing,  since  when  treated  in  the  way  usual 
with  all  former  applications  of  fire,  24  hours 
or  more  was  required  for  the  fire  to  reach 
around  the  stump.  I  next  prepared  two 
stumps  as  usual  with  fuel  oil,  applying  a 
quart  of  kerosene  to  one,  and  half  a  quart 
gasoline  to  the  other,  around  over  the  sur- 
face of  the  fuel  before  covering,  then  cov- 
ered and  fire  at  the  opening  left  for  that 
purpose.  The  fire  from  the  gasoline  was 
around  the  stump  in  a  flash?  but  did  not 
burn  long  enough  to  develop  the  heat  neces- 


sary to  fire  the  fuel  oil.  The  kerosene  was 
slower,  but  there  was  not  much  advantage 
noticeable. 

Experiment  No.  9. — Several  unsuccessful 
attempts  having  been  made  to  fire  an  old 
hemlock  stump  which  was  very  wet  on  the 
outside,  we  tried  the  experiment  of  using 
iron  to  convey  the  heat  inside  to  the  sound 
wood,  iron  being  a  good  conductor  of  heat. 
Using  from  six  to  eight  30-penny  spikes,  I 
drove  them  into  a  spot  not  larger  than  a 
man's  hand,  using  several  such  groups  of 
spikes  around  the  stump,  leaving  about  an 
inch  of  the  head  of  each  spike  projecting 
out  so  as  to  absorb  the  heat  of  the  fire.  The 
stump  took  fire  at  the  points  where  the  spikes 
had  been  driven  and  burned  successfully. 

Experiment  No.  10. — This  experiment  was 
a  duplicate  of  Experiment  No.  5,  using  hand- 
sorted  cinders  instead  of  clay ;  with  about  the 
same  results  as  that  recorded  with  the  clay. 

Experiment  No.  11. — This  was  a  repetition 
of  Experiment  No.  6  to  test  artificial  covering 
in  sandy  soil,  digging  the  trench,  fueling  and 
firing  in  the  usual  way,  but  using  clay  from 
the  nearest  supply  joint  for  covering.  Good 
results  were  obtained. 

Experiment  No.  12. — This  experiment  was 
planned  to  test  in  a  larger  way  the  artificial 
covering  used  in  Experiments  Nos.  6  and  11 
and  concentrated  fuel.  This  was  conducted 
on  the  farm  of  R.  H.  Grow,  near  Puyallup, 
Washington.  Eighteen  stumps  that  had  been 
previously  prepared  were  fired  in  about  six 
hours  by  two  men  with  the  help  of  a  third 
man  to  haul  the  material  used  to  the  ground. 
The  location  was  fortunate  in  that  we  had  all 
the  combinations  of  clay,  gravel  and  sand 
within  a  small  space.  We  selected  the  space 
to  operate  on  and  took  the  stumps  as  we 
came  to  them.  The  smallest  was  26  ins.  in  dia- 
meter and  the  largest  was  62  ins.  at  the  cut- 
off, averaging  34.66  ins.  Fifteen  of  these 
stumps  were  fir,  two  hemlock  and  one  cedar. 
The  method  employed  was  to  dig  a  narrow 
trench  around  the  base  of  the  stump,  remove 
the  bark  and  use  about  one-half  bushel  of 
sawdust  around  in  the  trench,  then  some 
kindling  wood  which  was  split  from  sound  fir 
cut  from  logs  on  the  ground,  fuel  oil  was 
then  poured  on  over  this,  using  from  one  gal- 
lon on  the  smallest  to  three  gallons  on  the 
largest  stumps,  averaging  about  one  and  one- 
half  gallons  per  stump.  This  oil  cost  about 
8  cts.  per  gallon  bought  by  the  barrel.  We 
next  added  some  wood,  split  up  about  like 
stove  wood,  over  the  kindling,  oil  and  saw- 
dust, to  hold  the  cover  up  and  to  furnish 
some  additional  fuel,  filling  in  the  larger  holes 
and  crevices  with  pieces  of  bark,  rotten  wood, 
ferns,  etc.  We  covered  the  fuel  around  ten  of 
the  stumps  with  clay,  and  that  around  eight 
stumps  with  cinders.  The  next  morning  15 
of  the  18  were  burning  and  continued  to  burn 
through  the  most  adverse  climatic  conditions 
of  the  year.  Of  the  three  that  had  failed, 
one  was  cedar,  one  a  green  fir  and  the  other 
a  dead  fir.  Some  of  those  successfully  fired 
were  rekindled  afterward  to  assist  the  weak 
places,  but  on  the  whole  they  burned  remark- 
ably well,  those  in  the  sandy  soil  burning 
better  than  in  the  clay. 

Experiment  No.  13. — This  experiment  was 
undertaken  to  try  to  reduce  the  amount  of 
fuel  by  firing  the  stump  in  one  or  more 
places,  which  may  be  best  determined  by 
the  size  and  local  conditions  of  each  stump. 
Three  auger  holes  were  bored,  one  from  each 
side  of  the  projecting  part  of  the  stump  that 
makes  a  root  when  underground,  and  another 
about  half  way  between  the  two,  but  lower 
down,  and  so  bored  as  to  intersect  about  12 
or  15  ins.  below  the  surface.  All  of  these 
holes  were  near  the  ground  line.  Having 
filled  these  holes  with  the  fuel  oil.  a  fire  was 
started  over  them  and  covered  with  soil.  The 
supposition  was  that  the  oil  would  be  drawn 
out  gradually  to  supply  the  fire,  and  the  fire 
would  follow  down  these  holes,  but  in  the  trial 
the  oil  did  not  burn  out  sufficiently  to  open  an 
air  vent  through  the  auger  holes  and  the  at- 
tempt was  a  failure. 

Experiment  No.  14. — Continuing  the  experi- 
ment to  reduce  the  amount  of  fuel,  selecting 
a  favorable  place  on  the  stump,  we  dug  a 
hole  about  one  foot  deep  and  large  enough 


to  hold  about  as  much  wood  as  could  be 
easily  carried  on  the  arm,  then  from  the  op- 
posite side  of  the  root-like  projection  and 
about  one  foot  above  the  surface,  we  bored 
an  auger  hole  down  and  across  the  root  so 
as  to  come  out  a  little  below  the  ground 
line  where  we  had  previously  dug  the  hole. 
We  next  filled  the  excavation  with  wood  and 
kindling,  covered  it  over  and  fired  it  in  the 
usual  way.  In  a  few  hours  this  fuel  had 
burned  down  to  a  bed  of  coal.  The  auger  hole 
being  left  open  afforded  a  good  draft  and  at 
this  time  a  quart  of  fuel  oil  was  poured  down 
the  hole,  resulting  in  a  good  fire.  One  of 
these  auger  holes  was  not  covered  sufficiently 
and  the  fire  died  out  after  burning  away 
the  greater  part  of  the  roots.  This  experi- 
ment suggested  the  possibility  of  firing  stumps 
in  the  sandy  soils  without  the  trenches  all 
around  and  if  successful  in  general  practice 
will  save  in  amount  of  artificial  cover  re- 
quired, as  well  as  amount  of  fuel  needed. 

Experiment  No.  15 — Fuel  oil  in  bulk  costs 
about  90  cts.  a  barrel,  but  about  $4  a  barrel 
when  bought  in  single  barrel  lots,  the  dif- 
ference being  principally  the  cost  of  the  bar- 
rel and  additional  handling.  This  experiment 
was  to  test  the  oil  absorbing  capacity  of 
saw  dust.  A  measured  quantity  of  saw  dust 
was  treated  with  oil  in  proportions  to  two 
parts  saw-dust  to  one  of  oil,  which  was  found 
to  be  a  little  too  much  oil  unless  heat  was 
applied.  This  mixture  seemed  to  burn  very 
freely.  This  suggests  the  advisability  of  buy- 
ing the  oil  in  such  quantities  as  to  secure  best 
prices  and  mixing  it  with  saw  dust  or  some 
other  absorbent,  so  that  the  operator  can 
haul  his  supply  of  concentrated  fuel  in  his 
wagon  box  if  desired. 

Experiment  No.  16. — Sometimes  the  fires  go 
out  before  all  the  roots  are  burned  deep 
enough  to  be  out  of  the  way  of  the  plow, 
and  several  experiments  were  tried  to  dis- 
cover the  easiest  and  most  efficient  method 
of  re-firing  such  roots.  First,  several  at- 
tempts were  made  by  building  fire  on  top  of 
the  exposed  roots  and  covering  over  with 
sod  or  soil.  The  greater  part  of  these  failed, 
probably  because  the  ashes  of  the  burning 
wood  fell  on  the  upper  surface  of  the  roots 
and  because  much  of  the  heat  of  the  first 
fire  was  lost.  Fires  started  at  the  charred 
ends  of  the  roots  were  uniformly  much  more 
successful. 

Conclusions  From  Experimental  Work. — 
The  results  of  our  experiments  show  the  fol- 
lowing facts:  (1)  the  "char-pit"  method 
which  has  been  repeatedly  demonstrated  to 
be  economical  in  operation  and  very  effective 
in  removing  stumps  standing  in  clayey  soils, 
may  be  successfully  applied  to  stumps  on 
sandy  lands.  This  can  best  be  accomplished 
by  using  some  artificial  cover  rather  than 
the  soil  surrounding  the  stump  for  covering 
the  material  to  be  fired.  This  artificial  cov- 
ering material  must  be  such  that  it  - will  not 
be  affected  by  heat  and  should  be  porous  or 
granular  in  form  so  as  not  to  cause  too 
rapid  burning,  since  the  object  of  the  pro- 
cess is  to  char  rather  than  to  completely  de- 
stroy the  stump.  Coal  cinders  have  been 
found  to  be  excellent  cover  for  this  pur- 
pose. Clay  soil  when  heated  by  the  fires 
underneath  takes  on  granular  character  which 
fits  it  to  serve  admirably  for  this  purpose. 
Lime  and  sand  mixed  as  in  the  preparation  of 
plasterer's  mortar  make  a  good  artificial  cover 
if  no  cheaper  material  is  available. 

(2)  The  firing  of  stumps  which  are  very 
wet  on  the  outside  may  be  facilitated  by  driv- 
ing a  number  of  large  spikes  through  the  wet 
outer  layers  into  dry  portions  of  the  stump, 
leaving  the  spikes  project  out  into  the  kindling 
material  from  which  the  stump  is  to  be  fired. 

(3)  Where  cheap  fuel  for  kindling  the 
fires  around  the  base  of  the  stumps  is  not 
available,  fuel  oil  may  be  economicallv  and 
satisfactorily  used  for  this  purpose.  It  is  best 
applied  by  mixing  with  dry  saw  dust,  as  a 
given  quantity  of  oil  will  go  much  further 
if  used  in  this  way.  Fuel  oil  might  be  pur- 
chased in  hulk  at  some  central  point  and  there 
mixed  with  the  proper  proportions  of  saw  dust 
and  this  mixture  hauled  to  the  land  which  is 
to  be  cleared.  Under  favorable  conditions 
and  seasons,  firing  by  means  of  kindling  wood 
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placed  around  the  entire  base  of  the  stump 
is  the  cheapest  process,  and  no  other  fuel 
than  that  to  be  found  on  the  premises  is 
necessary. 

(4)  The  use  of  artificial  aids  to  combus- 
tion, as  shown  by  Experiment  No.  7,  re- 
quires considerable  skill  in  order  to  control 
the  amount  of  heat  generated,  and  will  not 
be  generally  successful  in  the  hands  of  com- 
mon operators. 

(5)  Roots  that  have  not  burned  deep 
enough  may  be  burned  again,  always  easiest 
at  the  charred  end.  Both  stumps  and  roots 
fire  easiest  from  the  under  side. 

These  experiments  were  conducted  at  differ- 
ent places  with  the  view  of  better  testing 
the  methods  in  the  varied  soil  conditions  and 
to  give  the  greater  number  of  those  inter- 
ested an  opportunity  to  see  the  methods. 
Experiments  have  always  been  open  to  all 
who  wished  to  investigate,  and  to  further 
the  better  publicity,  the  writer  gave  thirty- 
seven  public  lectures  and  demonstrations  dur- 
ing the  progress  of  the  work. 

DIRECTIONS    FOR    USING    THE    CHAR-PIT  METHOD 
OF    DESTROYING  STUMPS. 

We  first  give  directions  for  the  method  as 
adapted  to*  clay  soils.  Starting  in  after  "a 
good  burn"  on  the  stumps,  if  the  operator  will 
follow  as  soon  as  the  ground  is  sufficiently 
cool,  he  will  find  many  stumps  with  sufficient 
fire  as  not  to  require  any  more  than  perhaps 
a  few  fragments  of  bark  or  other  light  ma- 
terial added  to  them  to  secure  a  good  start, 
which  should  be  covered  immediately  with 
earth.  Stumps  not  so  burning  should  be 
treated  as  follows: 

First,  remove  the  bark  to  the  ground,  then 
if  the  sap  wood  is  wet  or  green,  chop  into 
the  inner,  dry  wood.  Now  procure  some  fuel 
for  the  good  start ;  in  the  dry  season  any  half 
rotted  material  that  can  be  secured  easily 
will  answer,  providing  there  is  enough  dry 
material  to  start  the  fire.  Pile  this  fuel  around 
the  base  of  the  stump  in  such  a  manner  that 
the  fire  will  follow.  The  fuel  should  be  con- 
tinuous and  fairly  uniform  in  quantity  and 
quality.  It  does  not  make  any  difference 
whether  the  wood  is  set  on  end  or  laid  length- 
wise. Where  some  of  the  fuel  is  long  and 
there  is  a  portion  of  the  stump  where  there 
is  a  side  sufficiently  straight  to  allow  the 
piling  of  long  pieces  without  leaving  too  much 
space  between  the  fuel  and  the  stump,  this 
may  be  done  so  as  to  save  labor  or  breaking 
up  the  wood.  As  to  the  amount  of  fuel  to  be 
used,  much  depends  upon  conditions.  If  the 
fuel  is  piled  to  reach  about  15  inches  high  and 
about  the  same  distance  out  at  the  ground 
line,  this  will  be  sufficient.  Our  experience 
indicates  that  it  is  best  to  have  less  rather 
than  more  kindling  material  if  it  is  so  ar- 
ranged that  the  fire  will  burn  evenly,  thus 
allowing  the  cover  to  settle  uniformly.  If 
the  fuel  burns  out  quicker  in  some  places 
than  in  others,  the  cover  settling  down  as  the 
fuel  is  burned  in  these  places  leaves  breaks 
in  the  cover,  thus  permitting  the  heat  to 
escape. 

Place  some  of  the  finer  material  to  act  as 
kindling  next  to  the  stump  and  under  the  main 
supply  of  fuel  to  lead  the  fire  and  start  the 
burning  next  to  the  stump,  keeping  the  fire 
as  near  as  possible  to  that  which  it  is  to 
burn.  To  futher  conserve  the  heat,  cover 
over  the  fuel  with  the  soil  most  convenient. 
In  friable,  loose  soil  the  manner  of  putting  on 
this  cover  is  important.  If  carelessly  done, 
or  if  an  operator  stand  at  a  distance  and 
throws  the  soil,  there  will  be  a  breaking  up 
into  the  finer  subdivisions  of  soil  which  will 
fall  into  the  crevices  of  the  fuel  and  perhaps 
eon  .iderable  portions  of  it  drift  in  between 
the  fuel  and  the  stump,  thus  protecting  the 
stump  from  the  fire.  Hence,  the  best  results 
will  be  secured  by  laying  each  shovelful  of 
earth  on  the  fuel  without  throwing,  and  if  the 
'<,,]  shows  a  tendency  I"  break  up,  (ill  in 
around  the  stump  at  the  top  of  the  fuel  with 
the  most  convenient  material  at  hand,  small 
|ii<  c(  • , f  hark,  i  "ii in  oi  wcl  wood,  ferns, 
twig*,  or  anything  that  will  hold  the  fine 
material  up  at  the  start  Build  the  soil  cover- 
ing up  from  the  bottom  and  cover  the  top 

,,.,.],(      \;r  i  .if  f'il  .it   lb'-  top  of  this  <  OVITIIIK 


to  close  all  the  holes.  A  few  shovelfuls  of 
finer  earth  sifted  over  this  portion  of  the 
covering  will  be  found  to  be  an  advantage. 
Allow  the  air  to  enter  freely  at  the  bottom, 
since  as  the  burning  proceeds,  that  air  becomes 
heated  and  raises  to  the  top  of  the  covering, 
where  it  will  escape  if  there  are  any  holes, 
but  if  confined  within  the  space,  the  cover 
soil  becomes  hot  and  that  heat  is  radiated 
back  to  the  stump.  If  the  soil  covering  set- 
tles down  to  the  horizontal  or  nearly  so,  this 
heat  is  radiated  back  to  that  portion  of  the 
stump  which  we  wish  to  burn,  namely,  the 
roots,  and  this  is  the  special  reason  for  keep- 
ing the  fuel  down  to  the  lowest  minimum  for 
successful  firing. 

Cover  all  the  fuel  except  a  small  opening 
to  the  windward  side  where  some  kindling 
should  be  placed  for  the  purpose  of  convey- 
ing the  fire  around  the  stump.  Leave  this 
opening  on  the  windward  side  of  the  stump 
so  that  when  the  wind  blows,  it  has  a  ten- 
dency to  drive  the  fire  in  under  the  cover. 
As  soon  as  this  fire  is  well  under  the  cover, 
which  may  easily  be  told  by  the  operator  from 
the  amount  of  smoke  issuing  through  the 
covering  at  different  places,  cover  that  open- 
ing in  the  same  way  as  the  rest  of  the  fuel 
was  covered.  Sometimes,  if  it  has  not  been 
convenient  to  reach  the  newly  fired  stump  at 
the  proper  time  and  the  fuel  has  burned  out 
pretty  well  at  this  opening  where  it  has  been 
exposed  to  the  strong  air  currents,  it  may 
be  necessary  to  fill  in  with  a  few  small  sticks 
or  pieces  of  bark,  which  takes  the  place  of 
that  burned  out,  before  banking  up. 

The  stump  may  now  be  left  to  care  for  it- 
self for  several  hours,  while  other  parts  of 
the  work  are  done.  The  operator  should 
make  regular  visits  to  each  of  the  stumps  to 
see  that  they  are  progressing  as  desired.  If 
he  finds  holes  breaking  through  the  covering 
any  place,  these  should  be  filled  up,  avoiding 
at  all  times  packing  the  covering.  Leave 
a  loose,  porous  covering  because  the  more  air 
space  there  is  in  this  cover,  the  better  non- 
conductor it  is,  air  being  a  non-conductor  of 
heat.  As  a  general  rule,  the  operator  will 
find  it  best  to  arrange  his  work  so  that  most 
of  the  stumps  can  be  fired  in  the  morning, 
leaving  the  afternoon  so  far  as  possible  for 
the  removing  of  bark,  getting  the  fuel  ready 
and  fully  preparing  the  stumps  all  except  the 
setting  fire  to  the  kindling.  Then  fire  early 
in  the  morning  in  order  that  this  first  fuel 
may  become  burned  down  to  a  bed  of  coals 
before  night,  and  the  earth  covering  settled 
down  to  a  position  where  there  is  less  danger 
of  breaks  in  the  cover.  Then,  if  these  newly 
fire  stumps  are  looked  over  as  late  as  pos- 
sible before  retiring  for  the  night,  they  take 
care  of  themselves  until  the  early  morning 
with  a  very  small  percentage  of  failures. 

If  a  stump  has  been  successfully  fired, 
about  24  hours  after  the  fire  has  been  applied, 
white  smoke  will  be  seen  issuing  from  several 
places  around  the  stump.  At  times  we  have 
thought  that  the  fire  had  not  caught  some  of 
the  stumps,  but  upon  examination  find  con- 
siderable heat  there.  If  such  stumps  are 
left  alone  for  a  day  or  two,  the  fire  seems 
to  gradually  gather  force  by  slowly  drying  out 
the  wood,  then  begins  to  burn  quite  rapidly. 
From  that  time  on  the  operator  should  visit 
the  stumps  regularly  night  and  morning,  di- 
viding his  time  as  evenly  as  possible,  as  it 
is  quite  essential  that  the  stump  be  not  left 
too  long  at  one  time  to  care  for  itself,  as  the 
fire  burning  under  this  cover  will  gradually 
eat  into  the  stump  and  work  its  way  from 
uiiilcr  the  covering.  If  allowed  to  go  too  long 
in  that  condition,  the  accumulated  heat  is  lost 
through  the  opening  We  have  found  that 
the  fires  usually  burn  better  at  night.  The 
incoming  air  is  cooler  and  consequently  ex- 
pands more  when  coming  in  contact  with  the 
lire,  thus  stimulating  Stronger  draft  with 
innri  oxygen  and  better  burning 

I  his  work  is  very  light,  but  exacting  in 
its  nature.  Regular  visits  must  be  made  to 
each  stump  and  where  the  (ire  has  gone  be- 
yond or  through  the  covering,  it  must  be  cov- 
ered over  with  more  soil  It  is  best  to  cover 
these  opening  with  dry.  hot  earth  from  near 
the  fire,  replenishing  from  the  soil  outside 
(ivei    the   top   of    tins   to   keep  the  required 


thickness  of  earth  over  the  fire.  This  should 
be  kept  as  nearly  as  possible  between  two 
and  four  inches,  the  depth  depending  largely 
on  the  nature  of  the  soil  and  the  method 
the  operator  wishes  to  employ,  that  is,  either 
to  burn  rapidly  and  consume  most  of  the 
charcoal  as  fast  as  carbonized,  or  to  burn 
slowly  and  preserve  most  of  the  charcoal. 
The  amount  of  this  covering  regulates  the 
speed  of  burning.  A  fairly  good  guide  for 
the  operator  is  to  watch  the  color  of  the  smoke 
issuing  from  or  through  the  covering.  If 
the  smoke  is  blue,  moves  upward  rapidly  and 
the  fire  can  be  seen  through  the  cover,  the 
carbon  is  being  consumed  too  rapidly.  This 
calls  for  more  cover.  But  if  the  smoke  is 
dense  and  white  and  moves  slowly,  this  in- 
dicates good  work,  the  moisture  and  gases 
being  driven  off  without  actual  burning  of  the 
charred  wood,  which  is  the  desired  condition. 
Heavy  clay  soil  does  not  break  up  much, 
but  retains  the  form  as  shovelled  on,  is  not 
as  good  a  non-conductor  as  a  soil  that  breaks 
up  into  smaller  particles,  hence  a  little  more 
of  this  heavy  soil  must  be  used  for  the  same 
speed  of  burning  than  would  be  necessary  for 
the  soil  that  breaks  up  better.  On  the  other 
hand,  if  the  cover  disentegrates  from  the 
action  of  the  heat  as  sandy  loam  soils  do, 
there  is  a  tendency  for  this  fine  soil  to  run 
in  the  fire  before  it  is  well  established  in  the 
stump  and  smother  it.  Also,  these  sandy  loam 
soils,  which  from  their  nature  are  inclined  to 
settle  down  closely  together  when  hot,  are 
better  conductors  of  heat  and  conduct  the 
heat  away  from  the  stump  instead  of  conserv- 
ing it  and  radiating  it  back  to  the  stump. 

In  the  course  of  a  few  days  the  fire  will 
have  progressed  so  that  the  stump  will  be 
cut  off  about  the  top  of  the  earth  covering 
and  fall  to  one  side.  If  the  proper  care  has 
been  given  during  the  first  few  days  of  burn- 
ing, covering  the  fire  as  it  progressed  into 
the  stump,  there  will  be  but  a  small  portion 
remaining  to  be  covered.  This  should  be 
completed  as  soon  as  possible  after  the  stump 
has  burned  entirely  off.  From  that  time  on 
the  care  consists  of  regular  visits  by  the 
operator.  As  before  stated,  there  are  two  dis- 
tinct methods  which  may  be  adopted :  that 
of  rather  heavy  covering  which  is  much  slow- 
er, but  preserves  the  charcoal,  and  that  of 
rapid  burning,  promoted  by  a  light  covering, 
consuming  the  charcoal  as  fast  as  possible.  In 
the  slow  burning,  the  soil  is  heated  less  and 
is  left  in  better  condition  for  agricultural 
uses. 

In  a  few  days  more,  the  crown  of  the 
stump  should  be  entirely  burned  out.  A  lit- 
tle experience  soon  enables  the  operator  to 
judge  of  the  progress  of  the  burning  by  the 
appearance.  The  covering  will  settle  down  so 
there  will  be  quite  noticeable  depressions  with 
smoke  issuing  from  them.  The  cold  air 
from  the  outside  finds  its  way  into  the  lower 
places,  bringing  the  full  store  of  oxygen  and 
the  fire  burns  faster,  eating  out  still  greater 
spaces  until  there  is  at  times  a  considerable 
opening  in  the  front  of  each  of  the  roots 
the  fire  is  following  out  into  the  soil.  En- 
courage and  assist  this  burning  by  following 
up  the  fire  with  the  soil.  If  a  rapid  burn  is 
desired,  leave  a  very  small  air  space  at  the 
top  of  the  hole.  If  a  slow  burn  is  preferred 
and  it  is  desired  to  convert  the  wood  into 
charcoal,  fill  up  the  entire  space  with  not  more 
than  three  or  four  inches  of  covering  over  the 
fire.  This  checks  the  air  circulating  so  that 
not  more  than  enough  oxygen  reaches  the  fire 
to  carbonize  or  char  the  wood. 

It  lias  been  the  opinion  of  manv  who  have 
tried  it,  that  this  method  is  not  adapted 
to  gravelly  or  sandy  soils,  but  our  experiments 
have  convinced  us  that  it  may  be  profitably 
employed  h\  modi fying  the  method  to  the 
needs  in  the  changed  conditions  of  soil.  We 
have  done  this  successfully  as  follows:  Pre- 
pare the  stump  in  the  usual  way,  that  is,  re- 
moving the  bark  and  digging  away  the  ob- 
iectionable  soil  to  about  the  depth  one  would 
want  to  plow,  making  a  trench  around  the 
slump,  wider  at  the  top  than  at  the  bottom, 
the  sides  sloping  toward  the  stump.  Now, 
put  the  fuel  n»  this  trench,  using  in  the  dry 
season  the  same  amount  of  fuel  and  placed 
in  the  same  way  as  we  have  described  above. 
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An  Important  Series  of  Articles  on  the 
Appraisal  of  Telephone  Companies. 

In  our  issue  of  May  3  we  published  an  arti- 
cle by  Mr.  Henry  L.  Gray  on  his  appraisal  of 
the  Independent  Telephone  Co.  of  Seattle.  So 
far  as  we  know,  that  article  was  the  first  of  its 
kind  ever  published  giving  a  detailed  valuation 
of  a  telephone  system.  In  this  issue  appears 
another  article  by  Mr.  Gray  on  his  appraisal 
of  the  Pacific  Telephone  &  Telegraph  Co.,  also 
of  Seattle.  In  a  subsequent  issue  will  be  given 
in  detail  the  income  and  operating  expenses 
of  these  two  companies. 

It  is  interesting  to  note,  in  this  connection, 
that  the  Washington  Public  Service  Commis- 
sion has  just  given  permission  to  the  Inde- 
pendent Telephone  Co.  to  raise  its  rates,  since 
it  is  not  now  earning  a  fair  return  on  the  ap- 
praised value  of  its  property. 

It  is  daily  becoming  more  obvious  to  the 
public  that  rate  regulation  of  public  service 
corporations  and  competition  between  such 
corporations  can  not  coexist  with  any  degree 
of  satisfaction  either  to  the  public  or  to  the 
corporations.  There  has  been  an  assistant  de- 
mand from  the  business  men  of  Seattle  that 
the  two  telephone  companies  in  Seattle  shall 
consolidate.  A  franchise  was  granted  to  a 
second  telephone  company  in  the  hope  that 
its  competition  would  reduce  the  rates  of  the 
first  company.  Now  that  a  public  service  com- 
mission with  rate  making  power  has  come  into 
existence,  the  supposed  necessity  of  having 
competing  telephone  companies  is  eliminated, 
and  the  continued  existence  of  competing  com- 
panies becomes  a  source  of  well  justified  com- 
plaint on  the  part  of  the  public. 


An  Object  Lesson. 

Since  May  1  last  a  fight  for  ascendency 
has  been  waged  between  the  plumbers  and 
the  steamfitters'  labor  unions  of  Chicago. 
This  struggle  has  practically  paralyzed 
building  construction  in  Chicago.  About  a 
week  ago  the  two  organizations  agreed  to 
arbitrate  their  dispute,  and  to  allow  owners 
to  proceed  with  their  building  work.  The 
following  newspaper  dispatch  published  on 
the  occasion  is  worth  consideration: 

Labor  leaders  stated  last  night  that  the  fight 
between  the  plumbers  and  steamfitters  had  cost 
the  building  trades  workmen  of  Chicago  $S,569,- 
000.  Their  statements  were  based  on  computa- 
tions of  the  number  of  men  idle  for  the  100 
days  in  which  sympathetic  strikes  prevailed 
and  the  wages  they  would  have  earned  had 
they  been  at  owrk. 

Each    faction    began    calling    strikes    on  the 


other  early  in  May  and  did  not  cease  until  last 
week,  when  Martin  B.  (Skinny)  Madden,  pres- 
ident of  the  junior  steamfitters,  and  Simon 
O'Donnell,  president  of  the  Building  Trades 
Council,  signed  a  peace  agreement,  submitting 
their  dispute  to  the  American  Federation  of 
Labor. 

An  average  of  more  than  200  buildings,  in- 
cluding flats  and  skyscrapers,  was  tied  up,  and 
the  building  industry  was  virtually  paralyzed. 
UNIONS  REPORT  BIG  LOSSES 

A  list  of  the  unions  involved,  showing  the 
number  of  members  idle  for  a  period  of  100 
days  and  the  amount  in  wages  lost  by  each 
nrganizalion  follows: 


Madden  s  faction: 


Union. 

Loss.       Men  idle. 

$1,920,000 

4,000 

1,440,000 

3,000 

1,400,000 

2,500 

1,200,000 

4,000 

275,000 

500 

196,000 

350 

102,000 

350 

165,000 

300 

98,000  * 

300 

28,000 

50 

26,000 

50 

Total   '. 

$6,850,000 

15,400 

O'Donnell's  faction: 

$  440,000 

800 

300,000 

500 

Sheet  metal  workers  

200,000 

400 

200,000 

400 

Structural   iron    workers.  .  . 

158,000 

300 

156,000 

400 

110,000 

200 

55,000 

100 

52,000 

100 

Ornamental  iron  workers.. 

48,000 

100 

$1,719,000 

3,300 

Total  cost  to  both  factions 

.  8,569,000 

Average  of  building  trades  workmen 

out  of 

employment   between  May 

1  and  the 

date  on 

which  the  peace  agreement 

was  signed- 

-18,700. 

NATIONAL  BODY  TO 

ADJUDICATE. 

The  day  following  the  pact  between  the  lead- 

ers of  the  two  factions  the 

construction 

work  of 

every  building  in  the  city  was  released. 

The  dif- 

ference  between  the  two  organizations 

will  be 

adjusted  by  the  American 

Federation  of  Labor 

at  its  meeting  in  November. 


The  International  Municipal  Congress 
and  Exposition. 

The  Municipal  Congress  and  Exposition  is 
now  being  held  in  the  Coliseum,  Chicago.  The 
Exposition  is  to  extend  over  a  period  of  two 
weeks,  from  Sept.  18  to  Sept.  30.  Afternoon 
and  evening  sessions  are  held.  The  after- 
noon sessions  are  chiefly  devoted  to  the  con- 
sideration of  various  economic  questions  of 
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special  interest  to  municipal  officials,  while 
the  evening  sessions  are  devoted  largely  to 
picture  talks  on  home  and  foreign  municipali- 
ties, moving  picture  exhibits  of  modern  road- 
making  methods,  and  moving  pictures  of  fire 
boats  in  action. 

Prominent  among  the  subjects  discussed  at 
the  afternoon  sessions  are  the  following:  City 
Charters,  Municipal  Accounting  and  Effici- 
ency, The  Business  End  of  a  City  Govern- 
ment, Municipal  History  and  Municipal  Mu- 
seums, City  Planning,  Woman  and  the  Muni- 
cipality, Paving,  Good  Roads,  Public  Utilities, 
Taxation,  Police  and  Fire  Service,  The  City 
for  the  People,  Advertising  Value  of  a 
Healthy  City,  Control  of  a  Milk  Supply,  Pub- 
lic Schools,  Protection  of  Water  and  Dispos- 
al of  Sewage;  Reduction  of  Fire  Waste,  and 
Parks  and  Playgrounds. 

There  are  about  thirty  city  exhibits  from 
home  and  foreign  cities.  These  exhibits  cov- 
er, in  the  aggregate,  every  municipal  interest, 
improvement,  and  activity.  The  exhibits  of 
machines  for  use  in  public  works  of  all  kinds 
are  of  special  interest. 

During  the  first  week  the  attendance  at  the 
Exposition  has  been  very  light.  It  is  be- 
lieved that  the  attendance  will  increase  dur- 
ing the  second  week. 


Convention  of  the  American  Road  Build- 
ers' Association. — The  next  annual  conven- 
tion of  the  American  Road  Builders'  Asso- 
ciation will  be  held  at  Rochester,  N.  Y.. 
Nov.  14  to  17  inclusive.  The  sessions  of 
the  convention  will  be  held  in  Convention 
Hall,  a  building  erected  through  an  appro- 
priation of  the  common  council  of  the  city 
especially  for  the  accommodation  of  gath- 
erings of  this  kind.  An  exhibition  of  road 
building  machinery  and  materials,  similar 
to  those  which  have  added  so  much  to  the 
value  of  former  conventions  of  the  associa- 
tion, will  be  held  this  year.  The  conven- 
tion hall  seats  4,000,  and  the  exhibition  hall, 
under  the  same  roof,  offers  about  35,000  ft 
of  floor  space  in  the  two  floors  and  base- 
ment which  are  available.  The  program  has 
not  yet  been  made  up,  although  at  the  last 
meeting  of  the  board  of  directors  it  was 
decided  that  the  papers  and  discussions 
should  be  limited  to  the  subjects  of  organ- 
ization, construction  and  maintenance.  Ac- 
cording to  the  present  plans,  each  paper 
presented  will  be  discussed  by  two  dele- 
gates, previously  selected,  after  which  the 
discussion  will  be  open  to  the  convention. 
At  least  one  session  will  be  given  up  to 
contractors. 
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EARTH      AND      ROCK  SECTION 


Method  of  Constructing  the  Approach 

Tunnel  for  the  Michigan  Central 

Rrailway  Tunnels  Under 

Detroit  River  with 

Some  Costs. 

The  Detroit  River  Tunnel  built  for  the 
Michigan  Central  R.  R.  is  a  twin  tube  struc- 
ture comprising  a  subaqueous  section  2,668  ft. 


be  done  the  section  shown  by  Fig.  1  is  fairly 
typical. 

^WESTERLY   APPROACH  TUNNEL. 

The  westerly  approach  tunnel  extends  from 
Sta.  137  +  40,  the  end  of  the  open  cut,  to 
Sta.  158  +75,  about  60  ft.  west  of  the  dock 
line  at  the  river,  where  connection  is  made 
with  the  subaqueous  tunnel.  For  1,375  ft.  it 
follows  a  tangent,  then  it  curves  to  the  right 
on  a  2°  curve  to  the  river.    This  portion  of 


Type  "fl 

2"Plauking 

att;i--pi-oofing. 
Class  "C 


KCtrs.  '  12'Ctrs. 

SEC.  AT  STA.  158  +  53  See  Nolo  "D"        SEC.  AT  STA.  158  +  20 

Fig.  1 — Typical  Section  of   Westerly    Approach  Tunnel,  Detroit  River. 


long,  a  westerly  approach  tunnel  3,669  ft.  long, 
including  1,510.5  ft.  of  open  cut  approach,  and 
an  easterly  approach  tunnel  6,449.2  ft.  long, 
including  2,900  ft.  of  open  cut.  As  each  of  the 
three  units  comprising  the  whole  tunnel  pre- 
sents different  features  it  will  be  described  in 
a  separate  article  of  which  this  is  the  first. 
The  description  will  be  confined  also  to  con- 


the  work  involved  100,000  cu.  yds.  of  ex- 
cavation and  40,200  cu.  yds.  of  concrete. 

Excavation. — From  the  portal  to  Sta.  139  + 
60,  the  material  was  removed  by  steam  shovel 
at  the  same  time  that  excavation  was  in  prog- 
ress for  the  open  cut.  From  Sta.  139  +  60  to 
Sta.  144  +  50,  the  center  wall  and  east-bound 
tunnel  section  were  built  in  open  trenches,  as 


would  probably  not  have  been  carried  farther 
than  the  west-bound  trench,  had  it  not  been 
for  the  previous  construction  in  headings,  be- 
twen  Stations  144  +  50  and  146  +  20,  of  a 
section  of  the  east-bound  tunnel,  thus  making 
it  necessary  to  start  the  east-bound  side 
shield  as  far  east  as  Sta.  146  +  20.  The  west- 
bound shield  was  started  at  Sta.  141  +  80. 
Excavation  for  the  center  wall,  east  from  Sta. 
144  +  50  to  the  permanent  shaft  at  Sta.  158  +' 
09,  66  ft.  west  of  the  connection  with  the  suba- 
queous tunnel,  was  made  in  headings,  part  of 
which,  east  of  Sta.  154  +  26,  was  done  under 
compressed  air.  The  top  of  the  tunnel  at  the 
west  portal  is  within  about  2  ft.  of  the  surface 
of  the  ground,  and  at  Sta.  144  +  50,  the  east 
end  of  the  open  trench  work,  it  is  within 
about  8  ft.,  so  that  the  deepest  part  of  the 
trench  was  30  ft. 

Work  in  the  headings  was  carried  on  at  first 
from  two  shafts,  one  of  which  is  the  perma- 
nent shaft  at  Sta.  158  +  09,  and  the  other  a 
small  temporary  shaft  at  Sta.  145  +  60.  Later, 
a  small  shaft  was  sunk  at  Sta.  154  +26  for 
handling  the  work  in  compressed  air,  east  form 
that  station.  The  permanent  shaft,  known  on 
the  work  as  Shaft  No.  1,  was  sunk  by  the 
Tunnel  Company  early  in  1906,  for  the  pur- 
pose of  expediting  the  work,  and  before  the 
contract  was  awarded.  This  shaft,  as  exca- 
vated, was  20x60  ft.,  covering  both  tunnels. 
When  the  contractor  came  on  the  work,  in 
the  fall  of  1906,  the  shaft  was  turned  over  to 
him  to  be  used  as  a  base  of  operations  and 
to  be  maintained  and  completed  in  accordance 
with  the  contract  drawings.  The  first  tempo- 
rary shaft,  known  on  the  work  as  Shaft  No. 
2,  was  sunk  by  the  contractors  directly  after 
they  took  over  the  work,  and  was  just  large 
enough  to  include  the  center  wall. 

The  headings  were  started  west  from  Shaft 
No.  1  and  east  from  Shaft  No.  2  at  about  the 


TIMBERING  OF  ARCHES  IN  WESTERLY  APPROACH. 


TIMBERING  FROM  STATION  185  +  43  TO  STATION  186  +  21. 


TIMBERING  DETROIT  APPROACH  BETWcEN  STA.  158  I  00  ANO  158  +  75  SHIELD  DRIFT 

SECTION  AT  STATION  158  175  LOOKING  EAST. 


Fig.  2 — Sections  Showing   Methods   of     Drifting  and  Tunneling. 


I  tractive  methods  alone  and  to  tunneling 
proper,  excluding  open  cut  excavation. 

'I  Ik    '.<•'  Iioir    of  III.    we'  t<  jlv  approai  li  hill 
nel  varied  somewhat   throughout   its  length, 
but  for  the  purpose  of  indicating  the  work  to 

•ItwirrnnK':')  from  "Tim  Trotrolt  Hlvor  Turi- 
rml"  hy  W.  K.  Klniiiiir,  I'ror.  Am.  Hoc.  C.  E., 
Vol.  xxxvll,  p.  897. 


was  also  the  west  bound  tunnel  section  from 
Sta.  139  +  60  to  Sta.  141+80.  The  center- 
wall  trench  was  first  excavated  and  the  wall 
built,  then  followed  the  side  trenches,  braced 
to  the  center  wall.  The  west-bound  trench 
was  not  carried  beyond  this  point  on  account 
of  the  work  involved  in  supporting  a  bridge 
;ihiitinent  at  Howard  St      The  other  trenches 


same  time,  early  in  the  fall  of  1906.  Work 
from  Shaft  No.  1  was  in  two  headings,  one 
over  the  other,  measuring,  respectively,  9x9  ft. 
for  the  top  .ind  II  ft.  (i  ins.  x  10  ft.  for  the 
bottom,  rin  se  headings  were  to  provide  for 
the  building  of  the  north  half  of  that  portion 
of  the  eentei  wall  below  the  top  of  the  bench- 
wall.   Figure  2  shows  a  cross  section  of  these 
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[leadings,  the  section  of  wall,  and  the  method 
af  timbering.  Work  in  these  drifts  advanced 
to  about  Sta.  156,  where  it  was  discontinued, 
temporarily,  owing  to  the  settlement  of  the 
foundation  piers  of  the  Union  Depot  Co.'s 
viaduct,  which  carries  three  tracks,  crossing 
the  line  of  the  tunnel  just  west  of  Sta.  156. 
These  drifts  were  carried  east  from  Shaft  No. 


air  on  any  part  of  the  work  in  Detroit,  but 
had  decided' to  complete  the  section  of  tunnel 
from  Shaft  No.  1  to  the  connection  with  the 
subaqueous  tunnel  in  the  open  by  a  coffer- 
dam. 

The  clay  in  the  drifts  and  back  of  the  shields 
was  taken  out  by  hand,  with  the  aid  of  a  semi- 
circular knife,  loaded  into  narrow-gage  cars, 


r 


SECTION  AT  B-B 


SECTION  AT  C-C 

Fig.  3 — Side  Shield   Used   in   Approach  Tunnels. 


I,  the  top,  middle,  and  bottom  center  drifts  to 
provide  for  the  building  of  the  full  section  of 
the  center  wall.  Figure  2  also  shows  a  gen- 
sral  cross-section  of  these  drifts,  the  method 
Df  timbering,  and  a  cross-section  of  the  wall. 
The  timber  bents  were  2  ft.  from  center  to 
:enter,  and  the  clay  at  the  sides  was  retained 
by  2-in.  wooden  sheeting  placed  horizontally 
outside  of  the  bents.  As  stated,  excavation 
for  the  entire  center  wall  from  Sta.  144  +  50 
to  Shaft  No.  1  was  made  in  this  manner,  and 
the  portion  east  of  Sta.  154  +  26,  except  the 
first  drifts  west  from  Shaft  No.  1,  was  done 
under  compressed  air.  From  Sta.  154  + 
26  to  Sta.  155  +  16,  where  the  ground 
was  especially  soft,  owing  to  the  prox- 
imity of  one  of  the  test-pits  which  had 
stood  full  of  water  for  some  time,  a  pressure 
af  17  lbs.  was  required.  East  of  this,  to  Shaft 
No.  1,  the  work  was  under  a  pressure  of  about 
7  lbs.  Before  any  work  was  done  under  the 
Union  Depot  Co.'s  viaduct,  that  structure  was 
supported  temporarily  on  concrete  piers  sunk 
below  the  bottom  of  the  tunnel. 

Previous  to  the  installation  of  the  side 
shields,  the  section  of  the  east-bound  tunnel 
between  Stations  144  +  50  and  146  +  20  had 
been  built  in  drifts,  the  general  scheme  being 
as  outlined  on  Fig.  2. 

The  east-bound  shield  was  installed  at  Sta. 
146  +  20  and  the  west-bound  shield  at  Sta.  141 
+  80,  as  before  noted,  and  the  excavation  for 
the  full  tunnel  section  on  either  side  of  the 
center  wall  was  made  with  the  shields  from 
these  points  down  to  Shaft  No.  1. 

At  about  the  time  that  work  was  started 
west  from  Shaft  No.  1,  headings  were  also 
started  east  from  the  shaft  toward  the  river. 
The  full  section  of  both  tunnels,  2  ft.  east 
:rom  and  adjoining  the  shaft,  the  north  half 
)f  the  center  wall,  below  the  top  of  the  bench- 
jvall,  and  a  short  piece  of  both  east  and  west- 
bound side-walls,  up  to  the  level  of  the  bot- 
om  of  the  ducts,  had  been  built  when  the 
vork  was  temporarily  abandoned  on  account 
)f  a  change  in  the  general  method  of  handling 
t.  It  was  originally  intended  that  the  west- 
erly approach  tunnel  should  be  completed  in 
Irifts  to  the  point  of  connection  with  the 
ubaqueous  tunnel.  This,  however,  was  found 
mpracticable  without  the  aid  of  compressed 
lir,  on  account  of  the  marked  tendency  of  the 
•lay  to  flow.  At  that  particular  time  the  con- 
ractor  did  not  contemplate  using  compressed 


and  cable-hauled  to  the  shaft,  where  it  was 
elevated  to  the  surface  and  dumped  on  stand- 
ard-gage flat-cars.  The  semi-circular  knife  was 
also  used  in  the  open-trench  excavation.  For 
such  work  it  was  drawn  by  a  cable  from  a 
hoisting  engine,  and  was  easily  guided  by  one 
man.  The  material  from  the  trenches  was 
loaded  in  skips  and  hoisted  by  derricks  to  flat- 
cars. 

In  the  drifts  the  usual  rate  of  progress  of 
excavation  for  24  hours,  under  normal  condi- 
tions, was  about  12  ft.  The  average  rate  of 
advancement  of  the  side  shields  for  working 
days  was  about  10  ft.  per  day  of  24  hours. 

The  average  cost  of  excavation  in  the  drifts, 
where  the  clay  was  fairly  stiff,  was  $2.37  per 
cu.  yd.  Under  compressed  air  in  the  drifts, 
the  average  cost  was  $3.50  per  cu.  yd. ;  with 
the  shields,  it  was  about  $4.90  per  cu.  yd. 
These  figures  include  the  cost  of  timbering,  de- 


Windsor  were  of  the  same  design,  but  of 
slightly  different  dimensions,  to  conform  to 
the  design  of  the  tunnel  sections,  as  shown 
by  Figs.  3  and  4.  The  shields  were  large 
enough  to  include  a  ring  of  timbering  10  ins. 
thick  outside  of  the  concrete  section.  Figure 
3  shows  the  plan  of  the  Windsor  shield,  and 
Fig.  4  is  a  sketch  in  perspective  of  the  shield 
and  center  wall,  showing  the  timbering  for 
the  center  wall  excavation  and  that  back  of 
the  shield.  The  shields  were  13  ft.  over  all. 
The  outside  shell  was  of  %-in.  steel  plate, 
strongly  reinforced  with  angle-irons.  The 
horizontal  and  vertical  reinforcement  was  ar- 
ranged so  as  to  leave  six  pockets  from  which 
to  remove  the  clay.  The  main  body  of  the 
shield  was  7  ft.  6  ins.  long,  with  a  heavily  re- 
inforced cutting  edge,  to  which  was  attached 
a  tail-plate  of  %-in.  steel  plate,  4  ft.  2  ins. 
long.  The  tail-plate  was  not  reinforced,  its 
only  duty  being  to  hold  the  clay  until  the  tim- 
bering could  be  placed.  Each  shield  was  sup- 
plied with  twenty-one  5-in.  hydraulic  jacks, 
capable  of  expanding  20  ins.  The  jacks  were 
designed  to  be  used  at  a  pressure  of  5,000  lbs. 
per  sq.  in.  and,  in  actual  practice,  were  used 
up  to  8,000  lbs.  Later,  the  two  bottom  jacks 
were  replaced  by  two  8-in.  jacks,  and  an  extra 
5-in.  jack  was  added  next  to  the  center  wall 
at  the  top.  The  shield  traveled  along  the  cen- 
ter wall,  bearing  against  the  channel  irons,  as 
shown  by  Fig.  4. 

A  temporary  floor  or  working  platform  was 
built  behind  the  shield,  at  the  level  of  the  top 
of  the  bench-wall,  and  carried  a  track  for 
handling  the  material,  the  excavated  material 
being  loaded  on  cars  by  a  mechanical  con- 
veyor operated  by  compressed  air. 

The  clay  was  cut,  as  before  noted,  with 
semi-circular  knives,  pulled  by  two  men  and 
guided  by  a  third.  The  excavation  was  car- 
ried about  2  ft.  ahead  of  the  shield  over  prac- 
tically the  full  tunnel  section,  and  the  shield 
was  shoved  forward  the  2  ft.  by  the  hydraulic 
jacks,  bearing  against  the  timbers  already 
placed.  The  timbering  consisted  of  pieces  4 
ft.  long,  10  ins.  deep,  and  of  variable  widths, 
cut  to  segments  of  a  circle,  and  placed  as 
shown  in  Fig.  4.  When  the  shield  was  shoved 
ahead,  the  timbers  (or  cants,  as  they  were 
called)  were  placed  inside  the  tail-piece,  as 
many  rings  being  placed  at  each  move  as  were 
required  to  fill  in  the  distance  covered  by  the 
advance  of  the  shield.  The  cants  in  each  ring 
were  placed  so  as  to  break  joints  with  those 
in  the  preceding  ring.  Each  ring  was  expand- 
ed to  the  full  radius  against  the  tail-piece  by 
wedges  forced  between  several  of  the  butting 
cants  by  the  jacks. 

There  was  very  little  trouble  in  keeping  the 
shields  on  line,  but  they  were  off  grade  fre- 
quently.    The    variation    from    true  grade 


Fig.  4 — Sketch  Showing  Timbering,  Center  Wall  and  Side  Shield. 


preciation  of  plant,  and  distributive  share  of 
general  expense. 

Shields.— A  description  of  the  side  shields, 
the  method  of  timbering  back  of  the  shields, 
and  the  water-proofing  is  given  here,  as  the 
general  methods  were  the  same  on  each  side 
of  the  river.    The  side  shields  for  Detroit  and 


amounted  at  times  to  6  ins.  and  seemed  to  oc- 
cur at  intervals,  regardless  of  the  care  exer- 
cised in  operating  the  shields.  The  irregu- 
larity in  the  grade  line  followed  was  due,  in 
no  case,  to  a  variation  in  the  character  of  the 
material  encountered.  The  shields  were  never 
quickly  brought  back  to  true  grade  line  when 
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once  started  on  a  downward  or  upward  path. 
This  tendency  is  natural  enough  with  any 
shield,  but  it  was  probably  aggravated  on  this 
work  owing  to  the  design  of  the  shield,  which 
obviously  was  not  as  rigid  as  one  with  a  cut- 
ting edge  describing  a  full  circle  or  ellipse, 
with  jacks  on  all  sides. 

Waterproofing.— The  waterproofing  in  the 
approach  tunnels  consists  of  alternate  layers 
of  felt  and  coal-tar  pitch.  There  were  three 
classes  of  waterproofing,  made  up  as  follows : 
(A)  three  layers  of  felt  and  four  of  pitch ; 


appear  during  the  progress  of  the  work,  and 
were  not  expected  to  be  noticeable  where  the 
work  was  under  compressed  air.  As  a  rein- 
forcement to  the  nailing  process,  a  strip  of  tin 
was  used,  which  followed  the  edge  of  each 
strip  of  the  outer  layer  of  felt,  thus  giving 
continuous  support  to  the  felt  and  acting  as 
a  washer  for  the  nails. 

From  the  invert  upward  and  over  the  arch, 
the  waterproofing  was  carried  in  three  lifts, 
corresponding  to  the  lifts  of  concrete.  Where 
there  were  only  three  layers  of  paper,  the  hori- 


Fig.  5 — Sketch   Showing  Various  Lifts  of  Concrete  in  Approach  Tunnels. 


(B)  five  layers  of  felt  and  six  of  pitch;  and 

(C)  ten  layers  of  felt  and  eleven  of  pitch. 
Two  general  methods  were  used  in  making 

the  laps  between  the  successive  layers  of  felt 
and  the  successive  sections  of  the  waterproof 
sheet,  as  follows:  CI)  Where  it  was  possible, 
the  successive  layers  of  felt  were  laid  so  that 
the  vertical  or  transverse  edge,  as  the  case 
might  be,  of  each  strip  of  felt  would  step  for- 
ward one-third  the  width  of  the  preceding 
strip,  or  one-fifth  or  one-tenth,  according  to 
the  number  of  layers.  C2)  The  waterproofing 
was  applied  in  three,  five,  or  ten  successive 
layers,  with  a  3-in.  lap  between  the  strips  of 
felt,  breaking  joints  between  layers.  It  was 
necessary  to  use  this  method  with  the  ten-ply 
waterproofing,  when  the  working  space  was 
limited,  and  there  was  not  room  to  continue 
the  first  method  of  lapping  for  any  consider- 
able distance,  where,  for  instance,  the  con- 
crete followed  the  waterproofing  up  to  the 
limits  of  the  space  excavated. 

One  method  would  probably  have  been  as 
effective  as  the  other  under  favorable  condi- 
tions, but  it  was  found  that  back  of  the  shields, 
where  high  temperatures  obtained,  due  to  the 
setting  of  the  concrete,  and  especially  under 
compressed  air,  it  was  difficult  to  hold  the 
waterproofing  in  place  on  the  sides  and  roof 
of  the  tunnel,  and  prevent  the  felt  from  sag- 
ging, without  nailing  at  least  three  layers  to 
the  timbers.  With  the  first  method,  three 
layers,  or  as  many  as  desired,  could  be  nailed 
soon  after  the  first  fell  had  been  applied  Willi 
the  fi\<-  plv.  three  layers  were  nailed  to  the 
timb'  i        Hi''  objection  to  (lie  second  method 

was,  that,  under  high  temperatures,  the  first 
layers  placed  sagged  considerably  before  the 

nails  could  be  driven      I  <  sts  were  made  in  an 
effort    to   hold   the   waterproofing  by  nailing 
only  the   first   layer,   so  that   the    nail  heads 
WOtild  be  COV<  red  b}  at  least  two  layers  of  felt 
When  tlx  rc   was  not  much  heat,  this  method 
worked  very  well,  particularly  where  the  first 
layer  was  of  burlap      Hurler    high  tempera 
tures,  however,   it   was  necessary,  as  stated, 
to  drtVI   naill  through  the  three  layers  and 
rrlv  on  a  coaling  of  pitch  over  the  nail  he.nl 
If  there  wen    any  weak  places,  ihev  did  not 


zontal  joint  between  two  lifts  was  made  by  a 
12-in.  lap  of  the  sheet  of  three  layers  of  the 
upper  lift  over  the  outside  of  those  of  the 
lower;  where  there  were  five  thicknesses,  three 
of  the  upper  lifts  lapped  12  ins.  outside  those 
of  the  lower  and  two  inside.  With  ten  thick- 
nesses, the  bottom  lift  was  separated  sufficient- 
ly for  a  12-in.  lap  with  two  sheets  of  five  lay- 
ers each ;  four  layers  of  the  upper  lift  lapped 
12  ins.  over  the  outside  of  the  lower,  the  next 
three  layers  being  inserted  between  the  two 
sheets  of  the  lower,  and  the  inside  three  lapped 
inside.  This  latter  arrangement  is  assuming 
the  waterproofing  to  have  been  placed  on  the 
forms  in  advance  of  the  concrete.  If  laid  on 
the  concrete,  as  in  the  open  trenches,  the 
words  "inside"  and  "outside"  should  be  inter- 
changed. The  vertical,  or  transverse,  joints 
between  successive  sections  of  the  waterproof 
sheet  along  the  tunnel  were  made  as  by  the 
first  method,  or  as  described  for  horizontal 
joints,  depending  on  the  conditions. 

There  was  some  difficulty  in  making  the  lap 
between  old  and  new  waterproofing  where 
considerable  time  had  elapsed  between  the 
placing  of  the  first  and  last,  owing  to  the  felt 
having  become  water-soaked  and  more  or  less 
rotten.  This  trouble  was  overcome  to  a  great 
extent  by  using  burlap  for  the  lap  in  place  of 
the  felt  in  the  fust  waterproof  sheet  and  soak- 
ing the  burlap  in  creosote.  There  was  also 
some  trouble  at  fust  from  the  waterproofing 
on  the  center  wall,  placed  in  the  drifts,  being 
lorn  by  (he  edge  of  the  shield  as  it  passed 
On  the  portion  of  the  wall  built  after  the 
Shields  were  started  this  trouble  was  elimi 
nated  by  rolling  up  the  loose  edge  of  the 
waterproofing  on  the  center  wall  and  protect- 
ing it  bv  a  covering  of  boards. 

The  coal  tar  pitch  was  used  at  a  tempera 

hue  of  not  less  (ban  260"  F,  It'  the  surface 
on  which  the  pilch  was  to  be  applied  was 
damp,  and  il  was  not  practicable  to  dry  il,  an 

extra  layer  of  felt  was  used 
Concrete. — In  the  approach  tunnels  the  con 

rrete  \\  .i  -  placed  in  lifts,  as  show  n  by  Fig.  •'>. 
which  represents  (he  shield  section,  but  show - 
in  general  how  the  concrete  was  carried  up 

throughout  the  approach  tunnels    The  stand 


ard  length  of  run  was  12  ft.,  and  the  concrete 
in  each  run  was  allowed  to  set  sufficiently  for 
the  form  to  be  moved  before  the  succeeding 
run  was  made. 

In  the  westerly  approach, .  the  concrete  for 
the  center  was,  up  to  the  joint  just  below  the 
top  waterproofing,  was  deposited  from  dump- 
cars  run  along  the  top  drift.  The  concrete 
above  this,  except  on  the  work  under  com- 
pressed air,  was  deposited  from  the  ground 
surface  above  through  chute  holes,  12  ins.  in 
diameter,  at  intervals  of  about  12  ft.  The  top 
drift,  for  the  work  under  compressed  air,  was 
made  higher  than  for  the  work  in  normal  at- 
mosphere, so  that  the  concrete  for  the  entire 
wall  could  be  delivered  in  cars.  Chute  holes. 
12  ins.  in  diameter,  were  also  provided  at  in- 
tervals of  12  ft.  over  both  the  east  and  west- 
bound tunnels  in  the  westerly  approach,  for 
depositing  concrete  for  the  invert,  side-wall, 
and  arch,  back  of  the  shield. 

In  the  approach  tunnels,  two  classes  of  con- 
crete were  used:  1:2:4  and  1:3:6.  The  first- 
constituted  the  main  body  of  the  tunnel,  the 
latter  being  used  only  over  the  ducts  in  the 
bench-walls  and  outside  of  the  waterproofing, 
as  a  protection  course.  It  was  omitted  back 
of  the  shields,  where  the  waterproofing  was 
applied  on  the  timbering.  Still  another  grade 
was  used  at  the  connection  of  the  westerly  ap- 
proach with  the  subaqueous  tunnel,  outside  of 
the  waterproofing  to  insure  a  water-tight  con- 
nection. This  consisted  of  (jne  oart  of  cement, 
one  of  sand,  and  two  of  gravel.  The  gravel 
for  all  concrete  used  in  the  tunnel  was  taken 
from  the  Black  River,  at  Port  Huron,  Mich  . 
by  "sand  suckers,"  these  boats  making  direct 
delivery  for  storage  or  immediate  use.  The 
gravel  was  screened  on  the  work,  thus  giving 
the  proper  proportions  of  clean  sand  and 
gravel. 

The  forms  for  the  concrete  on  the  an- 
proaches  consisted  of  steel  or  wooden  ribs, 
with  2-in.  wooden  lagging  covered  by  heavy 
sheet  iron  to  give  a  uniformly  smooth  sur- 
face. 

EASTERLY  APPROACH  TUNNEL. 

The  easterly  approach  tunnel  extends  from 
Sta.  220  +  58  to  Sta.  185  +  43.  Work  on  the 
easterly  approach  tunnel  was  conducted  at^ 
first  from  two  shafts,  one,  the  proposed  per- 
manent shaft.  20x60  ft.,  including  both  tun- 
nels; the  other,  a  temporary  working  shaft, 
just  larce  enough  to  enclose  the  center-wall 
headings.  Subsequently,  two  other  temporary 
shafts  were  sunk,  similar  to  the  first.  ^  The 
proposed  permanent  shaft,  known  as  No.  1. 
was  located  at  Sta.  185  +  93,  and  the  tem- 
porary shafts,  known  as  Nos.  2,  3,  and  4.  at 
Stations  192  +  97.  203  +50,  and  216  +  80, 
respectivelv.  The  construction  of  the  easterly 
approach  tunnel  involved  196,700  cu.  yds  of 
excavation  and  65,200  cu.  yds.  of  concrete. 

Excavation. — The  first  excavation  for  the 
easterly  approach,  started'  in  the  fall  of  1901 
was  in  a  single  heading  east  from  the  pro- 
posed permanent  shaft  and  in  the  correspond! 
ing  heading  west  from  Shaft  No.  2  to  meet 
that  from  Shaft  No.  1.  This  opening  was 
just  large  enough  to  include  the  north  half  of 
that  portion  of  the  center  wall  below  the  top 
of  the  bench.  To  provide  for  the  handling  of 
concrete  for  this  part  of  the  wall,  another 
small  drift  was  put  through  between  the  two 
shafts  over  the  first  drift  and  the  completed 
section  of  wall.  This  portion  of  the  wall  was 
built  before  excavating  was  begun  for  its  south 
half,  because  of  the  great  pressure  from  the 
clay  and  the  danger  of  collapse  of  the  drifts, 
in  case  too  large  openings  were  made  simul- 
taneously. Later,  the  bottom  drift  for  the 
south  half  of  the  center  wall,  called  the  south 
bottom  center  drift,  was  put  through  and  the 
concrete  was  placed  up  to  about  the  level  of 
the  top  of  rail.  Great  difficulty  was  experi- 
enced in  this  drift  on  account  of  the  side 
pressure  and  the  swelling  of  the  clay  from  the 
face  and  roof.  It  seemed  al  times  as  though 
the  drift  would  have  to  be  abandoned.  There 
was  also  a  slight  movement  of  the  north  halt 
of  (be  wall  already  built,  as  this  drift  was 
opened  up,  and  a  large  settlement  crack,  par- 
allel to  the  drift,  appeared  in  the  ground  sur 
face,  attended  by  a  settlement  on  top  of  from 
1  to' 2  ft. 

\l  about  the  same  tune  that  work  was  he- 
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ing  carried  west  from  Shaft  No.  2,  the  bottom 
center  drift  was  also  being  carried  east  from 
this  shaft.  This  was  a  double  drift  for  the 
full  width  of  the  center  wall.  (It  will  be 
noted  that  the  center  wall  becomes  narrower 
toward  the  east,  owing  to  the  divergence  of 
the  center  lines  of  the  tunnels,  from  26  ft.  4 
ins.  at  the  river  to  20  ft.  4  ins.  at  Sta.  197  + 
37,  the  point  of  tangent.)  Excavation  for  the 
bottom  center  drift  was  also  pushed  from 
Shafts  Nos.  3  and  4  as  soon  as  they  were 
built,  which  was  early  in  1907.  Excavation 
was  started  for  the  middle  center  drift  east 
from  Shaft  No.  2,  but  had  to  be  abandoned,  as 
the  clay  came  in  faster  than  the  timbers  could 
be  placed.  The  middle  center  drift,  west  from 
Shaft  No.  2,  was  also  started — over  the  south 
bottom  center  drift — but  likewise  had  to  be 
abandoned.  Cross-sections  of  these  drifts 
were  practically  the  same  as  those  shown  by 
Fig.  2  for  the  westerly  aooroach  tunnel.  The 
tmimer  bents  in  these  drifts,  however,  were 
about  12  ins.  from  center  to  center. 

The  center  shield  was  installed  at  Shaft  No. 
4  in  June,  1907.  It  was  thought  that  the  ex- 
cavation for  the  full  section  of  center  wall 
above  the  bottom  drift  already  excavated  could 
be  completed  with  this  shield,  without  the  use 
of  compressed  air.  The  shield  advanced  to 
St.  196  +  60,  where  it  was  taken  out,  as  it  was 
found  impossible  to  keep  it  in  position.  The 
remainder  of  the  center-wall  excavation,  from 
the  point  of  removal  of  the  center  shield  to 
the  work  at  Shaft  No.  1,  was"  made  in  drifts 
under  compressed  air.  A  cross-section  of  the 
shield  drift  is  shown  on  Fig.  2 ;  the  center 
drifts  under  compressed  air  were  practically 
as  shown  there,  but  the  top  drift  was  made 
higher  than  is  shown  by  Fig.  2.  as  that  rep- 
resents the  section  built  without  the  use  of 
compressed  air.  As  noted,  the  higher  drift 
was  to  provide  for  the  delivery  of  concrete 
in  cars  for  the  entire  wall.  It  will  be  remem- 
bered that,  where  compressed  air  was  not 
used,  concrete  was  deposited  for  the  upper 
part  of  the  wall  through  chute  holes  put  down 
from  the  surface. 

As  previously  stated,  the  building  of  the 
south  bottom  center  drift,  between  Shafts 
Nos.  1  and  2,  was  attended  by  considerable 
disturbance  of  the  ground  surface  and  clay 
overlying  the  tunnel.  As  a  result  of  this  dis- 
turbance the  timbering  in  Shaft  No.  1  shifted 
position  in  such  a  manner  that  it  was  neces- 
sary to  widen  the  shaft  in  order  to  provide 
clearance  for  the  completion  of  the  permanent 


shaft.  The  work  of  widening  and  re-timber- 
ing had  reached  a  point  about  half  way  to  the 
bottom  of  the  shaft,  when,  owing  to  an  un- 
fortunate combination  of  working  conditions, 
together  with  a  very  heavy  rainfall,  the  sur- 
rounding clay  was  found  to  be  moving,  bring- 
ing such  pressures  on  the  timbers  as  to  cause 
a  total  collapse  of  the  shaft.  This  was  in  the 
fall  of  1907.  The  shaft  was  abandoned  per- 
manently, and  work  on  this  part  of  the  tunnel 
was  discontinued  until  early  in  1908. 

Prior  to  the  failure  of  the  shaft,  two  bot- 
tom headings  and  one  middle  heading  had  been 
carried  through  to  Shaft  No.  2,  with  an  ex- 
tension of  five  additional  bottom  headings  12 
ft.  east,  and  six  a  like  distance  west  from 
the  shaft.  When  work  at  this  point  was  re- 
sumed, it  was  under  compressed  air,  as  all 
previous  experience  with  the  clay  at  Windsor 
had  shown  the  impracticability  of  carrying  on 
the  work  in  drifts  without  it.  The  full  sec- 
tion of  tunnel  from  Sta.  186  +  23  to  Sta.  185  + 
43  was  built  in  drifts,  a  cross-section  of  which 
is  shown  by  Fig.  2.  Provision  was  also  made 
at  this  time  for  completing  the  center-wall 
drifts  between  this  work  and  Shaft  No.  2  un- 
der compressed  air.  For  the  work  near  Shaft 
No.  1,  a  material  shaft,  5  ft.  in  diameter,  with 
a  material  lock  at  the  top,  13  ft.  in  diameter, 
was  built  just  west  of  the  old  shaft.  The  new 
shaft  was  sunk  on  the  center  line  of  the  cen- 
ter wall.  For  the  work  west  of  Shaft  No.  2, 
a  material  and  man  lock  was  placed  in  the 
drifts  just  west  of  the  shaft.  An  engineers' 
shaft,  3  ft.  in  diameter,  with  a  lock  at  the 
top,  was  sunk  about  12  ft.  east  of  the  old  shaft, 
over  the  east-bound  tunnel.  It  was  several 
months  after  the  work  between  Shafts  Nos.  1 
and  2  was  placed  under  compressed  air  that 
the  center  shield  was  abandoned,  and  the  cen- 
ter drifts  east  of  Shaft  No.  2  were  similarly 
treated. 

The  excavation  for  the  full  tunnel  section 
on  either  side  of  the  completed  center  wall, 
from  Shaft  No.  4  down  to  Station  186  +  23, 
30  ft.  east  of  old  Shaft  No.  1,  was  made  with 
the  side  shields.  An  attempt  was  made  to  op- 
erate these  shields  without  compressed  air,  but 
was  found  to  be  impracticable.  The  clay 
flowed  in  at  the  face' of  the  shields,  just  as  it 
had  in  the  drifts,  and  air-locks  were  placed 
about  20D  ft.  west  of  Shaft  No.  4.  All  work 
thereafter  was  done  under  compressed  air,  the 
pressure  required  ranging  from  10  to  20  lbs., 
the  higher  pressures  being  near  the  river. 


The  tunnel  section  east  of  Shaft  No.  4, 
known  as  the  approach  tunnel  extension,  was 
built  by  cut-and-cover  methods,  except  a  por- 
tion of  the  center  wall  below  the  top  of  the 
bench-wall,  which  was  first  built  in  drifts  to 
provide  a  means  of  bracing  the  trenches.  A 
new  permanent  shaft  was  located  and  built  at 
Sta.  187  +  68,  which  provides  an  opening  over 
each  tunnel. 

The  rate  of  progress  of  excavation  at  Wind- 
sor, with  the  shields  and  in  the  drifts,  under 
favorable  conditions,  was  about  the  same  as 
at  Detroit,  being  approximately  10  ft.  per  day 
of  24  hours  with  the  shields  and  12  ft.  per 
day  in  the  drifts.  The  maximum  distance  cov- 
ered by  one  of  the  shields  in  a  single  day  was 
19  ft.  10  ins. 

The  cost  of  axcavating  in  drifts  without 
compressed  air  averaged  about  $2.40  per  cu. 
yd.  under  favorable  conditions ;  with  cora- 
compressed  air,  the  cost  was  about  $3.50  per 
cu.  yd.,  except  for  the  work  near  old  Shaft 
No.  1,  where  the  cost  ran  as  high  as  $16  per 
cu.  yd.  With  the  shields  the  fair  average  cost 
was  $4.90  per  cu.  yd.  These  costs  include 
timbering,  compressed  air,  and  incidentals. 
The  cost  of  the  compressor  plant  for  supply- 
ing air  to  two  side-shield  headings  and  two 
center-wall  headings  was  a  trifle  more  than 
$80  per  day. 

Concrete. — In  the  easterly  approach  tunnel 
the  concrete  was  placed  in  the  same  manner 
as  for  the  westerly  approach,  except  that  all 
concrete  was  delivered  in  dump-cars  in  the 
tunnel.  Arches  were  filled  by  shoveling  the 
concrete  into  the  form  from  the  end,  as  the 
form  for  a  12-ft.  section  was  set  up  complete 
before  concreting  was  started.  Concrete  for 
the  center  wall,  back  of  the  center  shield,  was 
delivered  in  cars  up  to  a  level  just  below  the 
waterproofing  course,  and  above  that  through 
chute  holes  put  down  from  the  surface  at  in- 
tervals of  about  30  ft.  All  concrete  for  the 
portion  of  the  center  wall  built  under  com- 
pressed air  was  delivered  in  the  drifts  in  cars, 
as  previously  stated.  The  average  cost  of  the 
1 :2 :4  concrete  was  about  $8.25  per  cu.  yd. 
in  the  side-shield  headings,  and  a  little  more 
than  $6  per  cu.  yd.  in  the  center  wall,  where 
it  was  deposited  through  chutes;  in  the  drifts, 
under  compressed  air,  the  cost  was  about 
$10.70  per  cu.  yd. 

The  work  of  waterproofing  and  timbering 
was  similar  to  that  for  the  Detroit  approach. 


ROADS    AND     STREETS  SECTION 


The  Development  of  Street  Pavements 
and  Road  Construction  as  Shown 
by  Patents  Granted  by  the 
U.  S.  Government. 

III. 

WOOD  PAVEMENTS. 

The  abundance  and  consequent  cheapness  of 
wood  in  the  country  in  the  early  days  of  the 
paving  industry  led  many  inventors  to  ex- 
periment with  this  material.  As  a  result  the 
patents  that  have  been  granted  for  various 
forms  of  wood  pavement  greatly  outnumber 
those  granted  for  any  other  one  kind  of  pave- 
ment. The  earliest  use  of  wood  for  street  pav- 
ing purposes  in  this  country  was  in  1835,  an 
experimental  pavement  being  laid  in  New  York 
in  that  year.  Wood  as  paving  material  was 
used  in  Boston  in  1836  or  1837,  and  in  Phila- 
delphia in  about  1839.  In  the  latter  city  the 
wooden  pavement  laid  in  1839  consisted  of  a 
hexagonal  block  hemlock  pavement  on  Chest- 
nut St.  between  4th  and  5th  Sts.,  a  squared 
bli  ck  Northern  spruce  pavement  on  3rd  St.,  a 
cubical  hemlock  pavement  in  front  of  the  State 
House  and  a  squared  hemlock  block  pavement 
on  Spruce  St.  In  1840  a  wooden  pavement 
of  white  cedar  formed  of  oblique  prisms 
dowelled  together  on  the  De  Lisle  plan  was 
laid  on  Walnut  St.  in  Philadelphia.  These 
pa\ements  at  Philadelphia  were  probably  the 


earliest  experiments  on  any  large  scale  with 
several  kinds  of  wood.  These  experiments 
were  hardly  a  success,  judging  from  a  re- 
port of  a  Committee  on  Paving  Materials  of 
the  Franklin  Institute,  made  in  September. 
1843,  which  stated  that  the  hemlock  pavement 
on  Chestnut  St.  had  decayed  to  such  an  ex- 
tent as  to  require  renewal  in  three  years ;  that 
the  hemlock  portion  of  the  wooden  pavement 
on  3rd  St.  had  decayed  so  much  in  'SVz  years 
that  it  needed  renewal ;  and  that  the  cubical 
hemlock  pavement  in  front  of  the  State  House 
had  so  extensively  decayed  that  it  had  been 
replaced  by  a  cubirtil  pavement  of  stone. 

Tii  England  the  first  wooden  pavement  was 
laid  in  London  in  1839.  This  was  laid  on 
the  Stead  system  and  was  probably  a  patented 
pavement.  The  pavement  was  laid  on  a  3-in. 
lied  of  gravel  on  ground  previously  graded 
ami  well  beaten.  The  gravel  bed  was  intended 
to  drain  the  surface  water  percolating  through 
the  joints  of  the  pavement.  The  wooden 
blocks  were  hexagonal  in  shape,  C  to  8  ins. 
across  and  from  3%  to  6  ins.  deep(  and  were 
made  of  Scotch  or  Norway  fir.  The  upper 
edges  of  the  blocks  were  champered  and 
grooves  were  formed  across  the  wearing  sur- 
faces in  some  cases.'  In  several  instances 
there  was  a  3-in.  concrete  foundation,  com- 
posed of  small  broken  stones  flushed  with 
Ardwich  lime  or  Roman  cement.  This  by 
the  way  is  the  <earliest  use  of  a  concrete  base 
with  a  wooden  block  pavement.  Pavements 


were  also  constructed  by  Stead  of  round 
blocks  of  wood  placed  vertically  and  laid  close 
together,  the  interstices  being  filled  with  sifted 
gravel  or  sharp  sand. 

Another  early  type  of  wooden  pavement  in 
Fngland  was  that  laid  under  the  De  Lisle  sys- 
tem. A  patent  (No.  1,683)  for  this  pavement 
was  granted  in  the  United  States  in  1840,  and 
a  section  of  this  pavement  was  laid  in  Phila- 
delphia in  that  year,  as  is  noted  above.-  A 
drawing  of  the  De  Lisle  pavement  is  shown 
in  Fig.  2.  This  pavement  consisted  of  blocks 
the  under  and  upper  surfaces  of  which  were 
cut  diagonally  to  the  grain,  forming  parallele- 
pipeds. The  blocks  were  placed  alternately  in 
reversed  positions  and  locked  together  by 
dowels  inserted  in  holes  in  each  side  of  the 
blocks. 

The  first  durable  wood  pavement  in  London 
was  laid  under  the  Carey  system.  Many 
streets  were  paved  under  this  system  in  1841 
and  in  subsequent  years.  The  pavement  con- 
sisted of  pine  blocks  6Y2  to  IVz  ins.  wide.  13 
to  15  ins.  long  and  from  8  to  9  ins.  deep  laid 
on  a  foundation  of  ballast.  In  18t>6  the  size 
of  the  blocks  was  reduced  to  4  ins.  in  width 
and  from  5  to  6  ins.  in  depth,  the  length  be- 
ing 9  ins.  The  blocks  were  formed  with  dou- 
ble leveled  surfaces,  which  came  together 
when  laid.  The  joints  were  %  in.  in  width, 
and  were  grouted  with  lime  and  sand  mortar. 
In  1841  a  patent  (No.  2,265)  was  granted  by 
United  States  to  Stephen  Carey,  and  this  pat- 
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ent  most  likely  covers  the  pavement  above 
described.  Figure  3  shows  a  section  of  the 
pavement  as  constructed  under  the  Carey 
patent. 

As  in  the  case  of  England,  the  earlier 
wooden  pavements  constructed  in  the  United 
States  were  in  most  cases  built  under  some 
patented  system.     The  earliest  patent  for  a 


Fig.  1 — Russell  System;   Patented  1840. 


pavement  of  this  type  was  granted  on  May  8, 
1840.  The  method  of  constructing  the  pave- 
ment under  this  patent  is  shown  in  Fig.  1. 
The  next  two  patents  granted  were  for  the 
De  Lisle  and  Carey  systems  mentioned  above. 

With  the  exception  of  the  Nicolson  and  a 
few  other  systems,  the  majority  of  the  earlier 
patents  called  for  pavements  that  had  few 
commendable  points.  Little  attention  was  paid 
by  the  early  inventors  to  the  foundation  for 
the  pavement.  In  some  cases  the  blocks  were 
laid  directly  on  the  earth ;  in  other  cases  the 
blocks  were  laid  on  a  board  flooring  on  the 
earth;  and  in  some  cases  the  flooring  rested 
on  stringers  laid  on  the  earth.  As  the  systems 
were  developed  by  other  inventors  more  atten- 
tion was  paid  to  the  foundation,  and  the 
blocks  were  set  either  on  layers  of  sand  or  on 
planks  laid  on  sand.  The  pavements  con- 
structed on  the  latter  foundation  failed  be- 
cause surface  water  found  its  way  down  be- 
tween the  blocks  and  gradually  undermined 
the  sand  foundation.  Various  patents  were 
taken  out  in  efforts  to  secure  a  water-tight 
surface.  These  patents  covered  methods  of 
filling  the  joints  by  wood  strips  and  by  various 
fillers.  A  further  development  of  the  pave- 
ment foundation  was  the  use  of  a  sub-bed  of 
gravel  and  asphaltum  or  other  cements  on 
which  was  placed  a  bed  of  sand.  This  was 
covered  by  a  patent  taken  out  in  18C8.  which 
is  described  below. 

The  usual  method  about  1867  of  construct- 
ing a  wooden  pavement  was  as  follows:  First, 
a  foundation  of  boards  was  laid  upon  the 
graded  roadway.  This  foundation  consisted 
of  two  thicknesses  of  boards  laid  transverse 
to  each  other  and  nailed  together.  Upon  the 
foundation  were  arranged  rows  of  wooden 
blocks,  made  by  cutting  4-in.  planks,  trans- 
verse to  the  grain,  into  lengths  of  about  8  ins. 
These  rows  extended  from  side  to  side  of 
the  street,  and  had  intervals  of  about  ]%  ins. 
between  the  rows.  To  insure  uniformity  of 
the  intervals,  as  well  as  to  facilitate  the  opera- 
tion of  laying  the  pavement,  strips  of  board 
were  used,  the  strips  being  in  thickness  equal 
to  the  width  of  the  interval,  and  in  height 
about  A  ins.  After  placing  one  row  of  blocks, 
one  of  the  strips  was  placed  with  its  side 
against  the  side  of  the  row,  and  its  lower 
edge  resting  upon  the  foundation  In  this 
position  the  st i  ip  was  nailed  fast  to  the  block, 
and  perhaps  to  the  foundation  also.  Another 
row  of  bloeks  was  then  arranger!  against  the 
strip  and  nailed,  and  then  another  strip,  and 

 n  until  the  roadway  was  covered.  The 

pavement  then  presented  a  surface  of  wood, 
crossed  by  narrow  grooves  of  4  ins.  in  depth 


and  V~k  ins.  in  width.  These  grooves  were 
filled  with  concrete,  or  gravel  or  other  similar 
material,  mixed  with  melted  pitch,  etc. 

Numerous  patents  were  taken  out  in  efforts 
to  improve  the  type  of  construction  just  de- 
scribed. These  patents  covered  various  meth- 
ods for  attaching  the  blocks  to  the  foundation, 
methods  of  attaching  the  joint  strip  to  the 
block,  and  methods  of  applying  the  filler  for 
the  joint. 

Inventors  also  paid  much  attention  to  the 
blocks  themselves,  and  patents  were  taken  out 
for  blocks  of  almost  every  shape.  Several 
patents  were  taken  out  for  complicated  shapes 
and  combinations  which  seemingly  would  have 
required  the  employment  not  only  of  a  car- 
penter but  also  of  a  cabinet  maker  to  assemble 
them  into  a  pavement.  Many  blocks  were  de- 
signed so  as  to  be  interlocking. 

Although  Burnettizing  was  introduced  in 
England  in  1838,  and  as  early  as  1843  chemic- 
ally treated  blocks  had  been  laid  in  Philadel- 
phia, it  was  not  until  1867  that  mention  is 
made  in  a  patent  of  any  method  of  preserving 
the  blocks  from  decay.  It  may  be  noted  that 
the  method  employed  in  treating  the  Philadel- 
phia blocks  consisted  of  boiling  them  in  a 
solution  of  the  sulphates  of  copper  and  iron. 
In  a  patent  granted  on  March  26,  1867,  the  in- 
ventor refers  to  the  woods  as  being  dipped  in 
asphaltum  or  "properly  prepared  otherwise." 

A  brief  outline  of  a  few  of  the  patents 
which  seem  to  have  played  a  more  or  less 
important  part  in  the  development  of  wood 
pavement  follows: 

The  Nicolson  system  had  much  to  do  with 
the  development  of  the  earlier  types  of  wood 
pavement  in  this  country.  A  patent  for  this 
system  was  granted  Aug.  8,  1854,  to  Samuel 
Nicolson  of  Boston,  Mass.,  and  between  1860 


Fig.  2 — De  Lisle  System. 


and  1870  a  large  amount  of  pavement  was 
laid  under  this  patent  in  many  cities.  This 
pavement  was  first  laid  by  Mr.  Nicolson  as 
an  experiment  in  1848  and  was  in  use  for  six 
years  on  a  road  over  which  there  was  much 
travel  before  an  application  was  filed  for  a 
patent.  The  method  of  constructing  the  Nich- 
olson pavement  is  described  as  follows  in 
the  specifications  forming  part  of  the  letters 
patent : 

The  earth  of  a  roadway  upon  which  my  im- 
poved  wooden  pavement  is  to  be  constructed 
must  first  be  suitably  graded  in  any  of  the  usual 
and  well-known  methods  in  order  to  prepare  it 
for  the  reception  of  such  pavement.  When  the 
street  or  roadway  has  been  thus  prepared  for 
the  reception  of  my  pavement,  I  then  cover  the 
surface  of  the  roadway  or  bed  with  tarred  paper, 
or  with  lime,  mortar,  or  hydraulic  cement,  laid 
over  it  about  2  ins.  in  thickness,  or  with  a  cheap 
Hooting,  which  may  be  also  covered  with  tar, 
or  any  other  preventive  to  moisture  can  be  used 
for  said  foundation  or  support,  the  object  and 
effect  of  such  support  or  foundation  being  to 
prevent  moisture  from  being  absorbed  from  the 
ground  by  the  wooden  bloeks. 

In  further  carrying  out  my  invention  1  make 
use  of  two  sets  or  series  of  wooden  blocks.  They 
are  cut  with  parallel  sides,  lines,  or  surfaces 
from  Joist  or  timber,  about  4  ins.  square  or  of 
other  suitable  shape  and  dimensions  in  cress 
sections,  the  longer  blocks  being  made  about  8 
Ins.  In  length,  while  the  shorter  blocks  are 
formed  about  half  the  length  of  the  others. 
These  blocks  are  placed  end  upward  upon  said 
foundation  or  support,  and  arc  arranged  both 
transversely  and  longitudinally  so  that  the  long 
and  I  he  short  blocks  shall  he  arranged  alter- 
nately In  each  direction.  Such  an  arrangement 
of  them  leaves  cavities  between  the  said  blocks, 
each  of  the  said  cells  being  bounded  by  four  of 
the  larger  blocks  and  having  Its  bottom  formed 
by  one  of  tbi'  shorter  blocks.  The  upper  ends  of 
the  Ioiik  blocks,  when  thus  placed  together,  pre- 


sent a  checkered  or  tessellated  appearance,  and 
they  will  exhibit  the  open  spaces  arranged  to- 
gether in  a  similar  manner.  Into  each  of  these 
cells  a  small  quantity  or  layer  of  coarse  salt  may- 
be put.  These  cells  are  filled  up  with  small 
broken  stone  or  coarse  clean  gravel,  the  whole 
being  firmly  rammed,  so  that  the  upper  surface 
of  the  mass  in  each  cell  shall  be  firm  and  level. 
Next,  mineral  or  vegetable  tar  or  pitch  is  to  be 
poured  over  the  whole  surface  of  the  pavement 
and  into  the  cells  or  cavities  containing  the 
broken  stone  or  gravel,  so  as  to  penetrate  en- 
tirely between  the  pieces  of  stone  or  gravel  and 
cement  them  together.  The  tar,  permeating  into 
the  squares  containing  the  broken  stone  or 
gravel,  will  cause  the  masses  of  the  same  to 
adhere  firmly  to  the  surrounding  blocks,  and  will 
admit  of  expansion  of  the  mass  by  the  weight 
of  the  wheels  of  carriages  in  passing  over  them, 
such  expansion  serving  to  fill  up  the  space 
which  might  otherwise  be  made  by  shrinkage  of 
the  wooden  blocks. 

In  order  to  prevent  the  blocks  from  being 
forced  below  one  another  in  some  of  my  modes 
of  constructing  the  pavement  they  may  be 
pinned  together  with  wooden  pins  extending 
from  block  to  block. 

Instead  of  the  broken  stone  and  tar  any  other 
suitable  cementing  material  or  cement  may  be 
employed  in  the  cells.  I  prefer,  however,  com- 
mon tar,  or  pitch  and  gravel,  or  broken  stone, 
as  such  in  practice  has  been  found  to  operate  to 
great  advantage  and  to  be  very  durable  in  use, 
and  to  present  a  surface  over  which  it  is  very 
difficult  for  a  horse's  foot  to  slip  or  slide  as  it 
will  on  ordinary  wooden  pavement  when  its  sur- 
face is  wet  or  covered  with  mud.  The  shorter 
blocks  serve  to  uphold  the  masses  of  cement  and 
stone  in  the  cells  or  cavities,  so  as  to  prevent 
particles  of  broken  stone  or  gravel  from  work-  • 
ing  under  the  longer  blocks  and  thus  upheaving 
them  and  causing  irregularities  in  the  pavement, 
and  when  such  masses  are  compacted  by  any 
blow  upon  them  or  the  rolling  of  wheels  over 
them,  instead  of  being  pressed  down  so  as  to 
slide  down  between  the  blocks,  they  are  made 
to  spread  laterally  and  thereby  completely  close 
up  the  joints  between  the  blocks  and  themselves,  . 
so  as  to  prevent  water  from  passing  down  into  . 
the  joints  between  the  blocks.  As  the  salt  will  j 
slowly  melt  it  will  penetrate  into  the  wood  and 
aid  in  preserving  it  from  decay. 

In  Figs.  6  and  7  is  shown  another  form  in 
which  the  Nicolson  pavement  could  be  con- 
structed. In  this  the  long  blocks  were  ar- 
ranged side  by  side  and  in  rows  transversely 
of  the  roadway,  and  with  spaces  about  1  in. 
thick  between  each  two  rows  of  them.  In 
each  of  these  spaces  a  strip  of  board  was  in- 
troduced edgewise  or  vertical,  the  width  of 
the  board  being  about  half  the  length  of  the 
block.    These  boards  being  made  to  rest  on 


Fig.  3 — Sketch  Showing  Shape    of  Blocks 
and  Arrangement  Under  Carey  Pat- 
ent of  1841. 


the  foundation  or  support  resting  on  the  sur- 
face of  the  ground,  created  with  the  rows  of 
the  blocks  long  cells  or  grooves  extending 
transversely  across  the  roadway  The  grooves 
were  tilled  with  broken  stone  or  gravel  and 
tar  or  cement. 

Another  patented  wooden  pavement  which 
was  laid  to  some  extent  was  the  Stafford 
pavement.     A    patent    (No.   80,2(51)    for  this 


September  27,  1911. 


ENGINEERING    &  CONTRACTING 


323 


)avement  was  granted  in  1867  to  Charles  W. 
Stafford  of  Saybrook,  Conn.  In  Fig.  8  is 
ihown  a  perspective  view  of  sections  of  this 
>avement. 

The  sections  were  constructed  of  blocks  of 
vood,  about  3  ins.  thick  and  8  ins.  deep, 
itanding  on  the  grain  of  the  wood,  and  of 
;uch  widths  as  to  break  joints  in  the  section, 
lound  together  by  double-dovetailed  keys  or 


rig.  4 — Block  Arrangement   Under  Abbott 
Patent. 


lowels,  or  both.  Longitudinal  dovetailed 
trips  were  driven  in  the  base  of  the  section, 
irojecting  below  the  lower  surface  so  far  as 
o  afford  a  firm  bearing  in  the  earth  and  ren- 
ter the  sectional  block  solid  and  immovable. 
Jrooves  were  then  cut  in  the  surface  of  the 
ection,  either  plain  or  of  sufficient  depth  to 
ifford  a  cell  for  the  insertion  of  tar  and  gravel 
>r  other  suitable  material.  The  section  so 
instructed  was  then  treated  with  coal-tar 
,t  a  high  temperature  until  the  fibre  of  the 
rood  was  thoroughly  saturated,  or  the  wood 


One  of  the  first  patents  for  a  pavement  made 
in  this  way  was  granted  in  180!)  to  Albert 
Betteley  of  Boston,  Mass.  In  1870  another 
patent  (No.  101,346)  was  granted  to  the  same 
inventor  for  this  type  of  pavement.  Fig.  10 
shows  in  plan  a  piece  of  pavement  embodying 
the  Betteley  invention.  The  invention  con- 
sisted in  a  wood  pavement  made  up  of  cylin- 
ders of  comparatively  small  diameter,  about 
4  to  7  ins.  diameter  of  body,  some  of  which 
blocks  had  grooves  turned  in  their  periphe- 
ries, and  others  had  beads,  fillets,  or  rings 
formed  on  their  peripheries,  preferably  integ- 
ral with  the  blocks,  so  that  the  grooved  blocks 
and  the  beaded  or  ringed  blocks  interlock 
when  placed  in  position  on  a  roadbed  and  mu- 
tually support  each  other  from  vertical  upright 
position.  The  blocks  were  set  in  a  substan- 
tially upright  position,  their  ends  and  grooves 
and  rings  being  substantially  square  to  the 
axes  of  the  blocks  which  were  interspaced  as 
to  their  relative  positions. 

In  1870  a  patent  (No.  100,727)  was  granted 
to  William  Bailey  Coates  of  Philadelphia,  Pa., 
for  an  improvement  on  cement  and  wooden 
pavements.  This  patent  is  of  interest  be- 
cause of  the  methods  suggested  by  the  inven- 
tor for  the  preparation  of  the  blocks,  and  also 
because  foundations  other  than  boards  was 
provided.  The  preparation  of  the  blocks  was 
done  as  follows :  The  blocks  were  dried 
until  all  the  moisture  was  expelled.  They 
were  then  boiled,  soaked  in,  or  saturated  with 
common  whale  oil.  Afterwards  they  were 
boiled  for  30  mins.  in  either  virgin  coal  tar 
or  pitch,  and  allowed  to  become  perfectly 
dry,  when  they  were  ready  to  be  laid  down. 
The  foundation  was  made  by  mixing  1  bu. 
more  or  less  of  slaked  lime  and  6  bu.  of  un- 
sifted coal  ashes,  and  moistening  so  as  to  al- 
low the  lime  to  become  completely  incorpor- 
ated with  the  ashes.  The  mixture  was  then 
spread  over  the  properly  worked  street  to  a 
depth  of  3  in.  and  rolled  with  a  heavy  roller. 
A  layer  of  small  stones  was  next  placed  to 


ing  blocks  were  usually  cut  from  4  in.  planks. 
In  1872  a  patent  (No.  125,418)  was  granted 
to  Henry  M.  Stow  for  a  method  of  sawing 
the  blocks  from  logs.  The  method  of  doing 
this  was  as  follows:  A  log  10  or  12  ft.  long 
in  its  natural  cylindrical  form  was  centered 
on  suitable  bearings.  A  circular  saw  was  then 
used  to  cut  at  regular  intervals  of  6  ins.,  or 
equal  to  the  desired  depth  of  the  blocks,  annu- 
lar cuts,  not  quite  severing  the  log,  but  leav- 
ing a  sufficient  core  at  the  heart  to  hold  it  to- 
gether. The  log  was  mounted  on  a  movable 
carriage,  so  that  it  could  be  moved  longitudi- 
nally the  proper  distance  after  each  cut  of  the 
saw ;  or  two  or  more  saws  were  employed  on 
the  same  arbor,  at  suitable  distances  apart,  to 
saw  the  log  into  blocks  of  the  desired  length. 
After  the  log  was  thus  nearly  severed  at  prop- 
er intervals  from  end  to  end,  it  was  removed 
from  its  bearings,  and  the  sections  were  then 
completely  severed  by  a  cross-cut  saw  or  oth- 
er suitable  means.  These  sections,  of  cheese- 
like forms,  were  then  laid  upon  a  level  plat- 
form in  a  splitting  machine,  and  split  into 
blocks  of  about  4  ins.  in  thickness,  or  of 
whatever  thickness  might  be  desired. 

The  drawing,  Fig.  13,  shows  a  section  of 
pavement  constructed  under  a  patent  (No. 
122,448)  granted  in  1872  to  Lewis  S.  Filbert 
and  Jonathan  Taylor.  In  the  construction  of 
this  pavement  a  sand,  or  vulcanite  or  other 
suitable  base  was  prepared.  Wedge-shaped 
blocks  were  then  pressed  into  the  base  in 
rows  and  heated  vulcanite  preparation  used 
to  fill  the  grooves. 

The  following  is  a  list  of  patents  for  wood- 
en pavements  granted  by  the  U.  S.  Govern- 
ment up  to  May  15.  1872.  The  list  will  be 
brought  up  to  May  15,  1911,  in  another  issue. 
Copies  of  any  of  these  patents  can  be  obtained 
from  the  U.  S.  Patent  Office,  Washington, 
D.  C,  for  5  cts.  each. 

No.  1,594.    Wood  Pavement;  W.  Russell,  inven- 
tor; patented  May  8,  1840. 
An  illustration  of  the  proposed  method  of  lay- 
ing this  pavement  is  shown  in  Fig.  J. 


Fig.  5 — Cross  Section  of  Pavement  as  Constructed  in  Ware  Patent  of  1851. 


ras  prepared  by  other  suitable  preservative 
irocesses  to  render  it  less  liable  to  decay,  and 
hen  thoroughly  tamped  with  sand  and  gravel, 
rhe  sections  were  made  in  sizes  convenient  to 
landle,  preferably  2  ft.  by  3  ft.  In  laying 
hese  sections  the  street  was  graded  and  pre- 
lared.  Stringers,  2  ins.  thick  by  6  ins.  wide, 
nd  of  convenient  length,  prepared  in  a  simi- 
ar  manner,  were  bedded  firmly  into  the  earth 
ransversely  to  the  street,  and  1  yd.  apart,  so 
hat  their  upper  surfaces  were  at  the  grade  of 
he  street.  Upon  these  stringers  the  sections 
vere  laid,  so  as  to  afford  a  bearing  of  3  ins. 
,t  each  end  on  the  stringers,  the  main  portion 
ieing  laid  on  the  earth,  which  was  thoroughly 
amped  to  receive  it.  The  gutters  were  con- 
ducted by  placing  next  the  curb  a  section 
laving  its  outer  row  of  blocks  raised  and 
uitably  rounded. 

In  1868  a  patent  (No.  80,261)  was  granted 
o  C.  Williams  of  New  York  for  a  wooden 
lavement,  the  blocks  of  which  were  to  be  laid 
in  a  bed  of  sand  resting  on  a  gravel  and  as- 
ihaltum,  or  other  concrete  or  board  base.  A 
ongitudinal  vertical  section  of  this  form  of 
instruction  is  shown  in  Fig.  9.  The  blocks 
vere  laid  with  close  joints.  The  block  was 
>rovided  with  dovetailed  or.L-shaped  rebates, 
:xtending  all  around  on  its  edges  to  about 
he  middle  of  its  depth,  so  that  when  two 
ilocks  were  placed  together,  wedge-shaped 
frooves  were  formed  to  receive  the  wedge- 
haped  keys.  These  keys  were  preferably  pro- 
luced  of  asphaltum,  or  other  cement,  which 
:ould  be  melted  and  poured  into  the  grooves 
liter  the  blocks  had  been  adjusted.  They 
:ould  be  made  of  wood,  or  other  suitable 
naterial. 

A  new  type  of  wood  pavement  came  into 
lse  in  Western  cities  in  1868  or  1869.  This 
insisted  of  round  blocks  made  from  cedar 
•osts  from  which  the  bark  had  been  removed. 


a  depth  of  2  in.  and  rolled  down  into  the  first 
layer. 

A  development  of  the  Nicolson  pavement 
is  shown  by  patent  No.  102,991,  granted  in 
1870  to  Charles  G.  Waterbury,  of  New  York, 
N.  Y.  A  considerable  amount  of  pavement 
is  stated  to  have  been  laid  in  New  York  City 
under  the  Waterbury  plan,  a  drawing  of 
which  is  shown  in  Fig.  11.  The  main  features 
of  the  improvement  consisted  in  the  use  of 
thin  cleats  between  the  paving  blocks. 

In  Fig.  12  is  shown  a  section  view  of  a 


pavement  constructed  under  a  patent  (No. 
104,551),  granted  to  J.  Warren  Brown  in 
1870.  The  invention  consisted  in  a  new 
method  of  constructing  pavements,  by  using 
concrete  compound  in  combination  with  wood. 
In  the  earlier  wooden  pavements  the  pav- 


No.  1,683.    Wood  Pavement;  A.  C.  De  Lisle,  in- 
ventor; patented  July  10,  1840. 
This  pavement  is  described  above. 
No.   1,966.     Paving  Block;   S.   Carey,  inventor; 
patented  Feb.  3,  1841. 
A  description  of  this  pavement  is  given  else- 
where in  this  article. 

No.  2,265.    Wood  Pavement;  J.  Abbott,  inventor; 
patented  Sept.  25,  1841. 
In  this  pavement  the  hexagonal  blocks  were 
laid  is  shown  in  Fig.  4.    The  patent  also  cov- 
ered other  shapes  of  blocks. 

No.  7,933.    Wood  Pavement;  J.  E.  Ware,  inven- 
tor; patented  Feb.  11,  1851. 
A    cross   section    view   of   this   pavement  is 
shown  in  Fig.  5. 


No.  11,231.  Foundation  for  Wood  Pavement;  J. 
B.  Wickersham,  inventor;  patented  July  11, 
1S54. 

The  foundation  consisted  of  a  net  work 
formed  by  intersecting  iron  bars  and  the  net 
work  was  made  in  squares  and  was  laid  on  the 
dirt  foundation.  On  this  net  work  the  wood 
blocks  were  laid  with  close  joints. 


Fig.  C — Sketch   Showing    Method    of    Laying   Nicolson  Pavement. 
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No.  11,491.  Wood  Pavement;  S.  Nicolson,  in- 
ventor; patented  Aug.  8.  1854;  reissued  Dec. 
1,  1863,  reissue  No.  1,583;  reissued  Aug.  20. 
1867. 

A  description  of  this  pavement  is  given  abov=. 
No  56,703.  Improved  Pavement;  Edward  White- 
head, Cinninnati,  O.,  inventor;  patented 
July  10,  1866.  ,  .. 

In  this  invention  the  wooden  blocks  were  laid 
in  an  open  metallic  frame  casing.  The  paving 
blocks  were  preferably  rectangular  pieces  ot 
wood  having  a  shoulder  on  one  side  and  a  ledge 
on  the  other.  These  blocks  were  laid  so  as  to 
interlock. 


arched  shape  from  curb  to  curb.     Sections  of 
wooden  pavement  are  arranged  to  rest  upon  the 
arched  timbers,  and  also  upon  the  intermediate 
earth  or  composition  foundation.    The  sections 
are  formed  so  as  to  properly  interlock  with  each 
other  and  present  a  suitable  street  surface. 
No.   71,746.     Improved   Street  Pavement;  Alex- 
ander Hamar,  New  York,  N.  Y.,  inventor; 
patented  Dec.  3,  1867. 
In  this  invention  small  blocks  of  wood  are 
glued    together   to    form   sections   about    4  ft. 
square.    These  sections  are  placed  upon  a  mor- 
tar foundation  made  of  sand,  lime  and  silicate 
of  soda.     The  sections  are  placed  about  1  in. 


Fjg.  7 — Arrangement  of  Blocks  Under    Nicolson  Patent. 


No.  61,958.    Improved  Pavement;  W.  H.  Shur- 
tleff,   Providence,  R.  I.,  inventor;  patented 
Feb.  12.  1867. 
This   invention  consisted  of   a  wood  paving 
block  having  a  metal  cap  composed  of  wedge- 
shaped  bars. 

No.  63,324.  Improved  Pavement;  C.  W.  Stafford. 
Saybrook,  Conn.,  inventor;  patented  March 
26,  1S67. 

The  improvement  consisted  in  securing  sec- 
tions of  iron  and  wood  pavement  together  by 
means  of  staples  or  clamps  and  pins.  The  cast 
iron  base  of  the  pavement  was  made  in  sec- 
tions, each  section  being  divided  into  cells. 
The  wood  blocks,  after  being  dipped  in  asphal- 
tum  or  "properly  prepared  otherwise,"  were 
forced  into  the  cells. 

No.  64,094.  Improved  Street  Pavement;  George 
W.  Grader  and  Matthias  H.  Baldwin,  Mem- 
phis, Tenn.,  inventors;  patented  April  23. 
1867.  • 

The  invention  consists  in  the  use  of  a  cast 
iron   framework,   which   is  arranged  so  as  to 
form  a  number  of  square  or  polygonal  cells,  in 
which  cells  wooden  blocks  are  arranged.  These 
blocks  project  above  the  iron  framework. 
No.  64,126.    Improvement  in  Pavements;  Benja- 
min F.  Miller,  New  York,  N.  Y.,  inventor: 
patented  April  23,  1867. 
This  invention  provides  for  a  roadway  formed 
of  blocks  laid  at  an  inclination,   so   that  one 
block  rests  partially  upon  the  side  of  the  next, 
as  well  as  upon  the  sand  or  other  foundation. 
No.  64,959.    Improved  Wooden  Pavement;  Henry 
Fayette,  Port  Chester,  N.  Y.,  inventor;  pat- 
ented May  21,  1867. 
Under   this  invention   sections  of  pavement, 
usually    consisting   of    18    wooden    blocks,  arc 
bolted  together  longitudinally  and  transversely. 
No.  64,960.  Improveed  Wooden  Pavement;  Henry 
Fayette,  Port  Chester,  N.  Y.,  inventor;  pat- 
ented May  21,  1867. 
This  invention  consists  in  forming  sections  of 
pavement  by  bolting  firmly  together  a  number  of 
wooden  blocks  by  means  of  rods  or  bolts  running 
through  sections  transversely  to  each  other,  and 
in  locking  the  sections  together  by  means  ot 
tongues  and  grooves. 

No.     68,089.       Improved     Wooden  Pavement. 

Philippi  Koch,  New  Haven,  Conn.,  inventor; 

patented  Aug.  27,  1867. 
The  inventor  proposes  to  construct  his  pave- 
ment of  square  or  other  rectangular  blocks  Of 
wood,  bevelled  upward  and  downward  from  the 
•  nds.  These  blocks  are  to  be  set  in  the  ground 
or  on  a  sand  base.  The  upper  ends  of  the  blocks 
are  cut  into  small  squares  1  in.  to  2  in.  in  size. 
It  was  expected  that  the  traffic  would  force  off 
or  broom  down  the  corners  and  edges  of  these 
small  squares  so  as  to  confine  the  sand  in  the 
grooves. 

No.   69,297.     Improved   Pavement;    Charles  W. 
Stafford,    Saybrook,    Conn.,    inventor;  pat- 
ented Sept.  24,  1867,  antedated  May  16,  1867. 
This  pavement  is  described  above. 
No.  69,517.  Improved  Wooden  Pavement;  Charles 
G.  Waterbury,  New  York,  N.  Y.,  Inventor; 
patented  Oct.  1,  1867. 
This  Invention  consists  in  so  arranging  and 
fastening  the  pavement  from  the  top  t hat  each 
block  of  which  it  Is  composed  has  a  bearing 
upon   Its  adjoining  six   by   means  of  movable 
strips  horizontally  laid  In  after  the  blocks  have 
been   placed  upon   their  bed,  and  fastened  down 
by  bolts.    In  his  letter  patent  the  Inventor  states 
that   the   spares   between   the   blocks   may  b..- 
(Hied   with   tar,   pitch,  gravel  or  other  suitable 
substances 

Mo    09.70:',.     Improved    Wooden    I 'avomcnt ;  Hob 
ert   I..    ItKim,    New    York,   N.   Y.,  Inventor; 
patented  Oct.  S,  1S67. 
Thin   coriHlHtH   of   a    removable    anil  rcplarabl.- 
pavement,   constructed    by    forming   sections  ol 
pavement    bv   fastening   together  wooden  blocks 
by  means  of  Iron   spikes  or  wooden   pins,  and 
wooden    bunds    made   of    hickory   or   white  oak 
limber,  and  Intei  linking  the  MeclloiiH  with  earn 
other.     It  Is  Hlalcd  In  I  lie  letter  patent   that  lie 
I, lock*  should  be  dipped   Into  hot   tar,  or   he  pill 
i  lii  ou  g  1 1  some  oil.  i    wood  preserving  process  so 
,im  to  prevent  decay. 

No     70,514.      Improved    Wood    Pavement  ;    .1.  1, 
Krown,  New  York,  N.  Y  ,  Inventor;  patented 
Nov.  D,  1867. 
■n,|„    eon-l'il'.     Ill    .i     wood,  li    street  pavement 
formed   of   foundation  limbers  embedded   In  nn 
earth    or    <  omposll Ion   IiiimIh.   and   sprung  In  Ml 


apart,  the  space  between  being  filled  with 
asphalt. 

No.  72.110.    Improvement  in  Street  Pavements; 
Henry  M.   Stow,   San   Francisco,   Cal.,  in- 
ventor;   patented    Dec.    10,    1867;  reissued 
Jan.  19,  1869,  reissue  No.  3,274. 
This  invention  consists  of  a  wooden  pavement 
composed   of  alternate   tiers   of   square  ended 
and  wedge  shaped  blocks,    the  wedge  shaped 
ends  of  the  latter  being  driven  down   into  a 
foundation  bed  of  sand  or  earth.    In  the  reissue 
claim  is  also  made  for  a  pavement  composed  ot 
wood,  or  in  whole  or  in  part  of  other  suitable 
material,  laid  on  a  foundation  bed  of  sand  or 
loose  earth,  a  portion  of  the  blocks  being  driven 
down    into    the    foundation    bed    to    pack  the 
same.  „  „  — 

No  74  110.    Improved  Pavement;  H.  G.  McGone- 
gal    New  York,   N.  Y.,   inventor;  patented 
Feb.  4,  1868. 
By  this   invention   the  wood    blocks   are  so 
arranged  that  the  blocks  in  each  row  are  con- 
nected with  each  other  so  that  not  one  can  be 
forced  down  without  the  others   also  sinking. 
The  invention  also  consists  in  boring  vertical 
holes  into  the  blocks  for  the  purpose  of  receiving 
sand,  cement  or  tar. 

No    74,862.    Improved  Street  Pavement;  Henry 
M.  Stow,  San  Francisco,  Cal.,  inventor;  pat- 
ented Feb.  25,  1868. 
This   invention   is   somewhat   similar   to  the 
one  for  which  Mr.  Stow  was  granted  Patent  No. 
72,110.    The  later  invention  consists  in  driving 
down  into  a  foundation  bed  of  sand  or  loose 
earth  tiers  of  wedge  shaped  wooden  blocks,  the 
spaces    between    the    tiers    being    filled  with 
gravel.  , 
No   75,309.    Improvement  in  Pavements:  Charles 
W.  Stafford,  Saybrook,  Conn.,  inventor;  pat- 
ented March  10,  1S68. 
Under  this  invention  the  pavement  foundation 
is  made  of  iron,  the  upper  surfaces  having  a 
regular  arrangement  of  square  sockets.  Rec- 
tangular  wooden    blocks   are   placed    in  these 
sockets,  the  upper  ends  of  the  blocks  forming 
the  wearing  surface  of  the  street. 
No.   75,504.     Improved  Pavement;   C.  Williams. 
New  York,  N.  Y.,  inventor;  patented  March 
10,  1868. 

This  invention  consists  in  a  pavement  formed 
of  wooden  hlocks  constructed-  with  deep  vertical 


guides  withdrawn,  and  the  filling  completed,  hoi 

tar  or  other  material  being  poured  in. 

No.  76,021.  Improved  Pavement;  C.  Williams, 
New  York,  N.  Y.,  inventor;  patented  March 
24.  1868.  .       .  .,  . 

The  inventor  proposes  the  use  of  metal  bars 

inserted  in  grooves  in  the  surface  of  the  wooden 

blocks. 

No.  76,227.    Improved  Wood  Pavement;  Alexan- 
der Miller  and  Carlisle  Mason,  Chicago,  111., 
inventors;  patented  March  31,  1868. 
This  pavement  as  constructed  under  this  in- 
vention consists  of  a  board  foundation  coated 
with  coal  tar  or  other  material  to  prevent  decay. 
On  this  are  laid  the  blocks  cut  from  plank  into 
the  fiber  vertical.    The  blocks  have  both  sides 
beveled  from  top  to  bottom.    The  space  between 
the  tops  of  the  blocks  is  filled  with  concrete  or  | 
gravel  and  coal  tar. 

No.  77,766.  Improved  Sidewalks;  Samuel  I.  Rus- 
sell, Chicago,  111.,  inventor;  patented  May  12, 
1868. 

This  invention  provides  for  the  construction 
of  sidewalks  with  a  wooden  foundation  consti- 
tuting the  principal  portion  of  the  walk,  and 
the  anchoring  of  the  concrete,  mastic,  asphaltum 
or  other  substances  to  this  foundation. 
No    78,046.     Improved   Pavement;   William  W. 
Boyington,  Chicago,  111.,  inventor;  patented 
May  19,  1868. 
The  method  of  constructing  a  pavement  under 
this  invention  is  as  follows:    Foundation  boards 
are   laid   lengthwise  of  the   street  and  nailed 
to  transverse  boards  placed  beneath  the  butting 
ends.    Blocks,  made  by  cutting  4  in.  plank  into 
lengths  of  6  in.  to  8  in.,  are  placed  on  edge  to 
edge  on  the  longitudinal  planks.    Alternate  rows 
of  the  blocks  rest  on  plate  boards  placed  trans- 
versely on  the  foundation  boards,  to  which  they 
are  nailed.    Short  blocks  are  placed  on  the  plate 
boards.     The  1  in.  space  between  the  rows  is 
filled  with  concrete,  composed  of  broken  stone, 
gravel  or  sand,  mixed  with  hot  pitch,  asphaltum 
or  other  proper  cementing  substance. 
No      78,635.      Improved     Pavement;  Arcalous 
AVyckoff.  Elmira,  N.  Y.,  inventor;  patentee 
June  2,  1868. 
This  invention  consists  of  a  pavement  formed 
by  blocks  of  wood  of  irregular  shape  and  uni- 
form length  resting  upon  a  plank  base.  Ttu 
base  is  covered  with  coal  tar  and  the  blocks 
are  also  dipped  in  the  same  substance.  Itif 
space  between  the  blocks  is  filled  with  fibrous 
material   to   a   depth   of  about   one-third  the 
length  of  the  blocks.     The  remainder  ot  th« 
space  is  filled  with  sand  and  fine  gravel,  am: 
coal  tar  poured  over  the  whole. 
No    79  674.    Improved  Wooden  Pavement;  Dun- 
can McKenzie,  Brooklyn,   N.  Y.,  inventor 
patented  July  7,  1868;  reissued  Nov.  24,  li>68 
reissue  No.  3,208. 
This  invention  provides  for  the  use  of  uooaei 
blocks  cemented  together  by  dovetailed  woodet 
strips  attached  to  the  sides  of  the  .blocks  Th. 
space  between  the  rows  of  blocks  is  filled  -wit 
sand  and  the  top  of  the  pavement  covered  witl, 
a  coat  of  coal  tar.  ' 
No    79,770.     Improved  Pavement;   Benjamin  t 
Mirier,  New  York,  N.  Y.,  inventor;  patente. 
July  7.  1868.  ,  .  . 

The  primary  feature  of  this  invention  con 
sists  of  prismatic  sleepers  laid  with  their  angle 
forming  ridges,  between  which  the  lines  0 
blocks  are  placed.  _  t<. ->.■„_». 

No  80,260.  Improved  Pavement;  C.  Williams 
New  York!  N.  Y.,  inventor;  patented  Jul 
21,  186« 

The  invention  consists  of  a  pavement  or  sec 
tions  formed  of  wooden  blocks  placed  on  en 
and  securelv  locked  together  by  means  ol  lock 
ing  keys     The  blocks  are  provided  with,  vert  tee 


Fig.  8— Wood  Pavement  as  Constructed    Under  the  Stafford  Patent  of  1867. 


grooves  filled  with  suitable  ceineiit.  The  wooden 
blocks  are  supported  on  sub-sills  and  locked  to- 
gether. ,_  , 
No    75,7811.     Improved   Wooden    Pavement;  Hugh 

MeDougnll,  Chl. ago,   111.,  Inventor;  patented 

March  21,  1868. 
This  Invention  provides  for  a  method  ol  tilling 
the    |olnts   between    the    rows   of   paving  blocks. 
The    Invention    consists   of    the    use   of  boards 
about    10  ft  long  and  -I  In.  thick,  to  which  are 

nailed  pi  -s  of  wooil   I    In.   wide,  spared  nboni 

2  In.  apart.     In  loiiHlrurtlng  a  pavement  a  row 

 lo.-U-     li    laid   I    the    hoard    guides  placed 

uKnlnsl  It  A  second  row  of  blocks  Is  laid 
again  I  the  lingers  of  the  hoard  guides.  Several 
rows  are  laid  In  this  way.  The  Joints  between 
the  lingers  ,,f  (he  guides  are  then  tilled  and  Ihe 


holes  tilled  with  a  hard  cement,  tin-  ideu  belt 

to  provide  a  foothold  for  horses 

No    8(1,261.     Improved    Pavement,    1'  William 

New    York,    N.    Y .,    Inventor;    patented  JU 

21.  1S68. 

A  description  ol"  this  Invention  is  given  aljOV1 
No    St, 510.     Improved  Wooden   Pavement;  Wl 
Hum    P.    Richardson.    Spi  Ingtleld,    111..  It 
ventor:  patented  Aug.  2f>.  1S08 
This   consists   of  a    pavement  constructed 
transverse  arching  beams,  which  support  blOCl 
shaped  to  form  a   tenon,  the  joint.-,  being  Mil' 
with  concrete.  , 
N,,   82  itii     improved  Pavement;  Richard  rote 
'  Nrw  York,  N.   Y  ,   Inventor;   patented  Se| 
1:.,  iscs. 

The  Invention  consists  of  a  pavement  .  onBIH 


tember  27,  1911. 
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of  a  foundation  composed  of  metal  boxes 
d  with  concrete,  the  surface  being  composed 
large  blocks  of  wood  or  stone,  alternating 
h  strips  of  flag. 

82,320.  Improved  Wood  Pavement;  D.  W. 
Hunt,  San  Francisco,  Cal.,  inventor;  pat- 
ented Sept.  22,  1868. 

fnder  this  invention  the  blocks  have  recesses 
r  their  centers  and  are  laid  so  as  to  break 
its.  forming  vertical  openings.     Heated  as- 
iltum  is  poured  into  these  openings,  filling 
m  as  well  as  the  recesses  around  the  blocks. 
86,025.    Improved  Wood  Pavement;  Henry 
G.  McGonegal,  New  York,  N.  Y.,  inventor; 
patented  Jan.  19,  1869. 
"his  invention  consists  of  a  pavement  con- 
ucted  of  blocks  grooved  on  their  sides  and 
ting  on  planking. 

.  85,786.  Improved  Wooden  Pavement;-  John 
W.  Brocklebank  and  Charles  Trainer,  New 
York,  N.  Y..  inventors;  patented  Jan.  12, 
1869. 

The  invention  provides  for  a  pavement  con- 
ting  of  a  foundation  of  flooring  to  which  is 
iled    strips   which    fit    into    rabbets    on  the 
*ks.     The   spaces   between    the   blocks  are 
ed  with  tar,  gravel  or  cement, 
i   88,765.     Improvement  in  Laying  Wooden- 
Block  Pavements;  David  L.  DeGolyer,  Chi- 
cago, 111.,  inventor;  patented  April  6,  1869. 
This  pavement   consists  or  wooden  sleepers 
d  transversely  across  the  street,  supporting 
longitudinal  flooring  of  boards.    On  this  floor- 
f  is  placed  rows  of  wood  blocks  arranged  so 
to  form  continuous  channels  across  the  street, 
lese  channels  are  filled  with  gravel,  broken 
me  or  slate,  after  which  hot  tar  is  poured  in. 
).  91,158.    Improved  Wood  Pavement;  Joseph 
F.  Paul,  Boston,  Mass.,  inventor;  patented 
June  8.  1869. 
The  chief  features  of  this  invention  consists 
the  use  of  a  series  of  oblong  blocks  of  wood, 
ited  together  by  grooves,  and  a  tongue,  ex- 
uding entirely  across  the  plank  foundation. 
>.  91,861.    Improved  Wood  Pavement;  Alexan- 
der Miller,  Chicago,  111.,  inventor;  patented 
June  29,  1869. 
The  pavement  consists  of  blocks  preferably  6 


slightly  oblique  to  the  grain,  without  more  waste 
of  timber  than  is  occasioned  by  the  saws. 
No.  94,284.  Improved  Wooden  Pavement;  Charles 
C.  Converse,  Brooklyn,  N.  Y.,  inventor;  pat- 
ented Aug.  31,  1869. 
The  pavement  was  constructed  of  rows  of 
blocks,  of  rectangular  form,  arranged  in  rows, 
with  the  grain  vertical,  and  having  between  the 
rows  strips  of  wood  of  a  width  equal  to  the 
length  of  the  blocks,  and  arranged  longitudinally 
with  the  grain,  the  longitudinal  strips  forming 
an  even  surface  with  the  surface  of  the  blocks. 
The  blocks  and  strips  were  saturated  or  coated 
with  coal  tar,  and  after  the  pavement  was  laid 
an  additional  coating  of  waterproof  material  was 
spread  on  the  surface. 

No.    96,113.      Improved    Implement    for  Laying 
Wood  Pavement;  Philip  Hinkle,  San  Fran- 
cisco, Cal.,  inventor;  patented  Oct.  26,  1869 
This  implement  was  a  gauge  to  assure  the 

providing  of  a  uniform  space  between  each  row 

of  blocks. 

No.  96,433.    Improved  Wooden  Pavement;  Law- 
rence Holms,  Paterson,  N.  J.,  inventor;  pat- 
ented Nov.  2,  1869. 
This    invention    consists    of    wooden  paving 
blocks,  with  joints  filled  with  concrete  and  rest- 
ing on  a  concrete  foundation  composed  of  broken 
stone  or  gravel  and  hydraulic  cement.  Between 
the  blocks  and  the  concrete  is  an  asphaltum  or 
bituminous  layer. 

No.  96,849.    Improvement  in  Wood  Pavement;  A. 
Van  Camp,  AVashingtQn,  D.  C,  and  M.  M. 
Hodgman,   St.   Louis,   Mo.,  inventors;  pat- 
ented Nov.  16,  1869. 
The  invention  provides  for  the  use  of  grooved 
wooden  blocks  seated  and  secured  in  a  concrete 
bed  and  cemented  together  by  concrete. 
No.  96,870.    Improved  Wood  Pavement;  Albert 
Betteley,  Boston,  Mass.,  inventor;  patented 
Nov.  16,  1869. 
The  invention  consists  of  a  wood  pavement 
composed   of  cylinder's  or  cylindroids,   the  ad- 
jacent rows  of  which  are  scored  on  one  or  both 
sides,  and  are  interlocked  and  inclined  in  oppo- 
site directions. 

No.  96,918.    Improved  Wooden  Pavement;  Phin- 
eas  Howard,  San  Francisco,  Cal.,  inventor; 


the  blocks,  and  in  the  combination  of  key  blocks 
and  foundations  therewith. 

No.  100,554.    Improvement  in  Wood  Pavement. 
A.  Warner  Piatt,  New  York,  N.  Y.,  inven- 
tor; patented  March  8,  1870. 
The  blocks  under  this  invention  are  made  with 

oblique    incisions    on    the   upper   surfaces,  the 

incisions  being  lilled  with  tar  and  gravel. 

No.  100,727.  Improvement  in  Concrete  and 
Wooden  Pavements;  W.  B.  Coates,  Phila- 
delphia, Pa.,  inventor;  patented  March  15. 
1870. 

A  description  of  this  invention  is  given  above. 
No.  101,270.    Improvement  in  Wood  Pavements; 
S.  H.  Ingersoll,  New  York,  N.  Y.,  inventor; 
patented  March  29,  1870. 
The  blocks  are  provided  with  channels  which 
are  filled  with  tar  and  gravel  or  broken  stone. 
No.  101,346.    Improvement  in  Wood  Pavements; 
Albert    Betteley,    Boston,    Mass.,  inventor; 
patented  March  29,  1870. 
This  invention  is  described  above. 
No.  101,590.    Improvement  in  Wood  Pavement; 
Turner    Cowing,    San    Francisco,    Cal.,  in- 
ventor; patented  April  5,  1870. 
This  pavement  is  composed  of  blocks,  each 
side  having  a  single  plane  surface,  and  one  or 
more   of  the  sides   being  inclined,    the  blocks 
being  so  laid  on  their  larger  ends  as  to  form 
wedge-shaped  grooves  or  spaces  to  receive  con- 
crete or  other  suitable  filling. 

No.  101,691.    Improvement  in  Street  Pavement; 
William  H.  Williams,  Little  Falls,  N.  Y.,  in- 
ventor; patented  April  5,  1870. 
The  blocks   under  this  invention  were  con- 
structed with  parallel   vertical   sides,   and  re- 
spectively chamfered,  and  formed  with  angular 
projections,  the  projections  and  chamfers  being 
located  at  the  bottom  edges  of  the  blocks. 
No.  101,955.    Improvement  in  Wood  Pavements; 
Joseph  H.   Wilkinson.   Concord,   N.  H.,  in- 
ventor; patented  April  12,  1870. 
This  pavement  was  intended  for  hoise  tail- 
ways   and   street    crossings,    so   constructed  of 
planks  supporting  blocks,  the  whole  being  keyed 
t  og.-ther. 

No.  102.277.    Improvement  in  Wooden  Pavement; 
Strickland    Kneass,    Phi'adelnhia,    Pa.,  in- 
ventor; patented  April  26,  1870. 
The  primary  feature  of  the  invention  consists 
in    providing    ordinary    rectangular    blocks  of 
wood  with  an  upper  and  a  lower  rebate  upon 


Fig.  10 — Round  Block  Pavement  Under 
Betteley  Patent. 


.  high  by  3  in.  wide,  between  which  are  placed 
irting  strips,  iron  bolts  passing  through  both 
le  blocks  and  strips. 

0.  93.S37.  Improved  Wood  Pavement;  William 
O.  Robbins,  New  York,  N.  Y.,  inventor;  pat- 
ented Aug.  17,  1869. 

The  invention  provides  for  the  use  of  a  dove- 

.iled   flanged   base   for   receiving   the  wooden 

ocks. 

o.  94,019.  Improved  Wood  Pavement;  Antoine 
R.  McNair,  New  York,  N.  Y.,  inventor;  pat- 
ented Aug.  24,  1869. 
Under  this  invention  the  pavement  is  laid  as 
Hows:  An  open  framework  of  wood  is  laid 
l  a  bed  of  concrete,  sand  or  clay.  On  the 
amework  is  laid  a  supporting  piece  having 
loulders  in  which  the  paving  blocks,  having 
^responding  •  recesses,  rest.  The  blocks  are 
.stened  to  the  supporting  pieces  by  nails.  The 
ints  between  the  blocks  are  filled  with  fluid 
»al  tar  and  fine  sharp  sand  is  spread  over  the 
irface  of  the  pavement.  The  inventor  states 
lat  he  intends  to  use  wood  that  has  been  sub- 
cted  to  a  timber  preserving  process, 
o.  94,066.  Improved  Wood  Pavement;  Albert 
Betteley,  Boston,  Mass.,  inventor;  patented 
Aug.  24,  1869. 
The  inventor  claims  a  pavement  composed  of 
ocks.  the  face  of  each  one  of  which  is 
lombic  of  rhomboidal,  and  the  four  sides  of 
hich  incline  to  the  bed  of  the  road,  each  being 
sld  down  and  two  adjacent  sides  by  its  ad- 
ining  blocks. 

o.  94,062.  Improved  Wood  Pavement;  W.  W. 
Ballard.  Elmira,  N.  Y.,  and  B.  B.  Waddell, 
Memphis,  Tenn.,  inventors;  patented  Aug. 
24,  1869. 

This  invention  consists  of  a  pavement  con- 
xucted  of  wedge-shaped  blocks  laid  in  continu- 
is  lines  across  the  street.  The  space  between 
le  blocks  is  filled  with  concrete,  and  the  whole 
irface  tarred  over. 

o.  94,063.     Improved  Mode  of  Cutting  Blocks 
for  Wood  Pavement;   William  W.  Ballard, 
Elmira,  N.  Y.,  and  B.  B.  Waddell,  Memphis, 
Tenn.,  inventors;  patented  Aug.  24,  1869. 
The  invention  consists  in  a  method  of  cutting 
nd  splitting  blocks  for  wood  pavement,  in  such 
manner  that  two  cuts,  or  rather  one  cut  and 
ne  splitting,  will  produce  two  finished  blocks 
1th  level  top  and  bottom,  and  two  sides  bev- 
led,  one  being  with  the  grain  and  the  other 


patented  Nov.  16,  1869;  antedated  Nov.  3, 
1869. 

The  wooden  blocks  have  one  side  beveled,  the 
opposite  side  being  vertical,  so  that  when  laid 
there  was  a  semi-V-shaped  opening.  A  key 
wedge  was  driven  down  into  the  openings.  The 
blocks  and  the  2-in.  plank  foundation  were  both 
"fossilized." 

No.    98,197.     Improved    Paving    Block;  Reuben 
Shaler,  Madison,  Conn.,  inventor;  patented 
Dec.  21,  1869. 
The   block    consisted   of   two   thicknesses  of 
wood,  the  grain  of  one  part  running  transverse 
to  the  grain  of  the  other  part.    The  two  parts 
were  firmly  secured  together.    The  upper  sur- 
face was  indented  or  perforated  and  coated  with 
cement  or  asphaltum. 

No.  99,391.    Improvement  in  Wood  Pavements; 

William  W.  Ballard,  Elmira,  N.  Y.,  inventor; 

patented  Feb.  1,  1870. 
The  invention  consists  of  a  pavement  con- 
structed of  blocks  having  beveled  sides  and 
square  ends,  so  set  on  a  proper  foundation  that 
the  beveled  sides  touch  at  the  bottom,  forming 
a  wedge-shaped  space  between  the  lengths  of 
the  blocks,  while  the  square  ends  of  each  two. 
three  or  more  blocks  are  apart,  leaving  a  square 
space  between  them,  the  spaces  between  the  sides 
and  ends  of  the  blocks  being  filled  with  con- 
crete or  any  other  suitable  material. 
No.  101,100.    Improved  Street  Pavement;  D.  C. 

Colby,  Washington,  D.  C,  inventor;  patented 

March  22,  1870. 
A  combination  of  blocks  and  key  strips. 
No.  100,134.    Improvement  in  Street  Pavement; 

Edgar  M.   Fowler,   New  York,    N.   Y.,  in- 
ventor; patented  Feb.  22,  1870. 
A   block   pavement   having   grooved  wooden 
strips  between  the  rows  of  blocks. 
No.  100,339.    Improvement  in  Wooden  Pavement; 

James  K.  Thompson,  Chicago,  111.,  inventor; 

patented  March  1,  1S70. 
The   pavement   consisted   of  thick   and  thin 
blocks   of   wood   placed   together,    and  resting 
upon  a  board  foundation.    Hot  tar  was  used  to 
fill  the  interstices. 

No.  100,363.    Improvement  in  Wood  Pavement; 
L.  H.  Boole,  New  York,  N.  Y.,  inventor;  pat- 
ented March  1,  1870. 
The  invention  consists  in  a  method  of  render- 
ing wood  pavement  waterproof,  by  means  of  a 
tarred  rope  pressed  into  grooves  formed  between 


both  of  their  longitudinal  sides,  so  proportioned 
as  tc  allow  the  blocks  when  in  place  to  be  in 
close  juxtaposition  one  with  the  other,  and  at 
the  same  time  provide  a  space  below  their  points 
of  contact  for  a  bearing  strip  to  fit  into,  and  an 
opening  above  such  points  into  which  concrete 
of  any  kind  may  be  poured  and  rammed. 
No.  102,361.    Improvement  in  Street  Pavement: 
James  C.  Blake,  Elizabeth,  N.  J.,  inventor; 
patented  April  26,  1870. 
This  consists  of  a  composite  pavement  formed 
of  longitudinal  sections  of  Belgian  or  other  stone 
pavement,  arranged  with  respect   to  the  gas, 
water  and  sewer  pipes,  with  intervening  sections 
of  wood  or  composition  pavement,  such  sections 
being  each  of  a  suitable  width  for  driving  upon. 
No.  102,846.    Improvement  in  Pavements;  Abram 
B.    McKern,    Rutherford    Park,    N.    J.,  in- 
ventor; patented  May  10,  1870. 
The  pavement  is  composed  of  blocks  having 
inclined  grooves,  receiving  wooden  keys,  and  a 
concrete  filling. 

No.  102.991.  Improvement  in  Wooden  Pavements; 

Charles  G.   Waterbury,  New  York,   N.  Y. 

inventor;  patented  May  10,  1S70. 
This  invention  was  intended  as  an  improve- 
ment over  the  "Nicholson  pavement"  described 
elsewhere  in  this  issue.  The  improvement  con- 
sisted in  the  use  of  thin  cleats  between  the  rows 
of  blocks. 

No.  103,328.    Improvement  in  Wood  Pavement: 
Herman  Haupt.  Philadelphia,  Pa.,  inventor: 
patented  May  24,  1870. 
The  pavement  consisted  of  longitudinal  tim- 
bers or  planks  placed  on  the  graded  surface  of 
the  roadbed,  transverse  beams  placed  upon  the 
longitudinal  timbers  or  planks  and  paving  blocks 
supported  by  the  beams. 

No.  103,713.    Improvement  in  Wood  Pavement: 
John  W.  Brocklebank,  Elizabeth,  N.  J.,  and 
George   W.    Tubbs.    Elizabeth,    N.   J.,  In- 
ventors; patented  May  31,  1870. 
The  invention  consists  in  an  arrangement  of 
the  blocks  on  a  foundation  of  sills  laid  across 
the  roadbed,  parallel  with  each  other,  on  the 
graded  surface,  with  spaces  between  filled  with 
sharp  sand,  the  spaces  being  as  wide  as  the 
thickness  of  the  blocks  which  are  set  upon  the 
sand.    The  blocks  are  supported  at  the  edges, 
which  are  placed  together  in  forming  the  con- 
tinuous row,  by  short  joists  laid  across  the  silts, 
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the  corners  of  the  blocks  being  recessed  for  the 
£Turp?s,e',.Sacn  joist  supporting  two  blocks. 
JNO.  103,9.9.    Improvement  in  Wood  Pavement- 
Louis  A.  Cauvet,  New  York,  N.  Y.,  inventor- 
patented  June  7,  1870. 
The   pavement    is   constructed   by  arranging 
triangular  stringers  or  foundation  pieces  upon 
boards  or  planks,  and  mounting  on  these  string- 
ers rows  of  blocks,  connected  by  keys  or  joggle 
pieces,  a  space  or  recess  being  left  between  the 
rows  of  blocks  and  filled  with  gravel. 
No.  104,551.     Improvement  in  Combined  Wood 
and  Concrete  Pavements;  J.  Warren  Brown, 
2ias1gm)ston'  D-  C-'  inventor;  patented  Juno 

description  of  this  invention  is  given  above. 
No.  104,778.    Improvement  in  Wood  Pavement; 
Joseph    J.    Schroyer,    Springfield,    111.,  in- 
ventor; patented  June  28,  1870. 
The  invention  consists  of  a  combination  of 
blocks,  sleepers  and  strips  of  wood. 
No.  105,138.     Improvement  in  Pavements;  An- 
drew Stevens  and  Louis  A.   Cauvet  New 
York,   N.    Y.,    inventors;    patented   July  5. 

The  invention  provides  for  a  pavement  con- 
sisting of  a  series  of  boxes  or  trays  provided 


or  V-shaped  joints  so  constructed  that  the  blocks 
X     ?Lero'oa„p  and  interlock  with  each  other. 

•  J-.V'52;    Improvement  in  Pavements;  John 

Stafford  Kelly,  New  York,  N.  Y.,  inventor- 

patented  Aug.  30,  1870. 
This  invention  consists  of  the  combination  of 
a  wooden  block,  of  uniform  horizontal  cross- 
sectional  area,  with  an  iron  band,  shaped  on  the 
inside  to  fit  upon  the  block,  but  tapering  on  the 
°"J?1<1?.  t0  enabIe  the  band  to  readily  work  down 
with  the  wear  of  the  wood. 

No.  106,910.    Improvement  in  Wood  Pavement; 
Henry  J.   Alvord,   Washington,  D    C.  in- 
ventor; patented  Aug.  30,  1870. 
..Tnjs  invention  elates  to  an  improvement  in 
the    Nicolson  pavement."    It  consists  of  a  foun- 
dation  for  such  pavement,  formed  of  sections 
of-JPlan^  x,cut,  in  width  slightly  exceeding  the 
width  of  the  block,  with  the  parting  strip  nailed 
thereto,    the  foundation   boards   being  grooved 
and  beveled  on  their  sides  to  form  connections 
and  material  support  with  each. 
No.  106,989.    Improvement  in  Wood  Pavements: 
Albert    Betteley,    Boston,    Mass.,  inventor; 
patented  Sept.  6,  1870. 
The  claim  is  for  a  pavement  in  which  the 
blocks    composing    it    have    their  peripheries 


Fig.    11— Waterbury   System;    Patented  1870. 


with  the  recesses  and  flanges  and  dowel  pins 
with  corresponding  holes,  the  trays  being  filled 
with  concrete,  blocks  of  wood  or  other  suitable 
material. 

No.  105,292.    Improvement  in  Wood  Pavements; 
William    W.    Ballard.    Elmira,    N.    Y.,  In- 
ventor;   patented    July    12,    1870;  reissued 
March  26,  1872,  reissue  number  4,822. 
This  Invention  has  for  its  object  the  produc- 
tion  of  wooden  paving  block,   of  a  truncated 
wedge  shape,  and  adapted  to  interlock  with  the 
adjacent  blocks  when  laid  In  a  pavement  so, 
consists  In  forming  within  one  side  of  the  block 
a  seemingly  projecting,  and  within  the  other  a 
depressed  locking,  face  or  angle. 
No.  105,653.    Improvement  in  Wood  Pavement; 
Henry    Dowson.    Springfield,    III.,  Inventor; 
patented  July  26,  1870. 
The    Invention    consists    In    so    forming  the 
lower  portion  of  the  blocks  that  double  dovetail 
f-p.-n-e:    are    left    between    Mi.-    blocks.    In  which 
spaces  double,  dovetail    :  trips  or   pieces  arc  In- 
serted. 

No.  105,707.    Improvement  In  Wood  Pavements; 
Duncan    McKorizle,    Hrooklvn,    N.    V.,  In- 
ventor; patented  July  26,  1870. 
This  Is  a  combination  of  blocks,  foundation 

planks  and  locking  cleats. 

HO.  106,417.     Improvement  In  Wood  J'avcrnents; 
Andy    M.    Adams,    Washington,    D.    C,  In- 
ventor, patented  Aug.  16,  1870. 
This  Invention  provides  for  a  pavement  con- 
sisting   of    block,     pn.vlde.1    with    Hi.-  diagonal 
facings,  vertical  fronts  and  angular  grooves  cut 
In  the  vertical  side,  arranged   in  succession  so 
lis  to  form  linked  wedge  shaped  cement  pits. 
No.  I'l.;. »;:,|.    Improvement  In  Wooden  1'avement; 
•core     A      Hrldlcr,     Philadelphia,    I'm..  In- 
ventor; patent. .1  Aug.  23,  1870. 
Tin    provides  for  wooden  blocks  having  offsets 


£?rm?J?„ a?  screw-threads,  and  are  interlocked. 
XMo.  10/,3a2.    Improvement  in  Wood  Pavement- 
Maurice  Fitzgibbons.  New  York    N    Y  in- 
ventor; patented  Sept.  13,  1870. 
The  invention  provides  for  a  pavement  com- 
posed of  alternate  rows  of  wooden  blocks  one 
row  having  inclined  and  the  other  vortical  sides 
0?e  or  ""'n  rows  being  grooved  for  the  retention 
of  the  filling  in  the  interstices. 
No.  107,152.    Improvement  in  Wood  Pavement- 
Albert     Betteley,    Moston,    Mass.,  inventor' 
patented  Sept.  (J,  1.S7U. 
This  Invention  is  described  above. 
No.  108,181.     Improvement  in  Wood  Pavements- 
A.  Warner  l'latt,  New  York,  N.  Y.,  inventor- 
patented  Oct.  1  I,  1870. 
Tiiis  consists  of  t he  use  ot"  wedge-shaped  keys 
in  the  angular  recesses  of  the  blocks. 
No.  108,697.    Improvement  In  Wood  Pavements- 
L.    T.    Pollansbee.    Washington,    D.    C.  in- 
ventor; patented  Oct.  25,  1870. 
Tin-    pavcincnl    consisted    of    parallel    rows  ..I 
oblong  rectangular  blocks  with  (heir  upper  side 
corners   beveled,    having   interposed   at  suitable 
Intervals  parallel  wedging  rows  of  diagonally 
bisected  blocks  wllli  their  upper  outer  side  coi- 
ners   beveled,    the    blocks    having    their  sides 
coaled  with  lar. 

No.  lns,r.82.    Improvement  In  Wood  Pavements; 
Carol   Oaytes,   Chicago,   III.,   Inventor;  pat- 
t  ented  Oct.  25,  1870. 
This  Invention  consists  of  a   pavement  com 
I'"'  e.l   of  ::   In.    to    I    in.    by    1"   In     lo    LI   In.  long 
wooden    blocks   chamfered   on    opposite   sides  al 
both    their   upper   and    lower   ends,    and  driven 
into  lh.    ground  In  contact  with  each  other,  the 
spaces    between    their    upper    ends    being  filled 
wllli  concrete. 

No-   Kill.  I.'!!l.     Improvement   In  Wood  Pavements, 


Duncan    McKenzie,    Brooklyn,    N    Y  in 

ventor;  patented  Nov.  3,  1870. 
The  pavement  consisted  of  a  combination  of 
sectional  foundation  planks  resting  on  sleepers 
with  the  main  blocks  and  transverse  blocks 
bolted  together  to  form  independent  sectional 
blocks. 

No-  l}.?-153-    Improvement  in  Wood  Pavements- 
William  S.  Morse,  Washington,  D.  C  in- 
ventor; patented  Dec.  13,  1870. 
The  blocks  under  this  invention  are  beveled 

trom  base  to  top  and  have  reverse  bevels  in  tr- 

lower  portions. 

No-  -i}-0!?94-    Improvement  in  Street  Pavements- 
William  E.  Shaw.  Portland,  Me.,  inventor1 
patented  Jan.  3,  1871. 
The   main   feature  of  this   invention   is  the 
providing  of  independent  key  pieces  for  fasten- 
ing the  blocks  to  the  plank  foundation. 
No.  110,954.    Improvement  in  Wood  Pavement- 
William  Bushnell,  Elizabeth,  N.  J.  inventor-' 
patented  Jan.  17,  1871. 
This  invention  provides  for  a  metallic  dowel- 
pm  made  with  pointed  ends  and  a  central  shoul- 
der and   used   for  joining   the   wooden  blocks 
together. 

No.  111,425.    Improvement  in  Wood  Pavements- 
Henry   M.    Beidler,    Philadelphia,    Pa.,  in- 
ventor; patented  Jan.  31,  1871. 
This  pavement  was  made  in  sections  and  con- 
sisted of  a  combination  of  blocks,  notched  boards 
and  strips. 

No.  111,904.    Improvement  in  Wood  Pavements- 
William  Bushnell,  Elizabeth,  N.  J.,  inventor- 
patented  Feb.  21,  1871. 
The  main  features  of  this  invention  are  the 
cutting  of  two  shouldered  paving  blocks  from  a 
single  block  and  the  use  of  a  dowel  for  fasten- 
ing the  blocks  together. 

No.  112,239.    Improvement  in  Wood  Pavements; 

Jackson  Grant,  Milwaukee,  Wis.,  inventor; 

patented  Feb.  28,  1871. 
The  invention  consists  in  combining  an  upper 
block  and  a  lower  block  by  means  of  slots  and 
tongues. 

No.  112,503.  Improvement  in  Wooden  Pavements; 
Eaton  Shaw,  Portland,  Me.,  inventor-  pat- 
ented March  7,  1871. 
This  invention  consists  in  combining  a  series 
of   blocks,   isolated   from   each  other  by  some 
elastic  substance,  with  truncated  wedge-shaped 
sills,  and  with  boards  set  edgewise  in  the  sand 
between  the  sills  and  directly  under  the  center 
of  each  paving  block. 

No.  112,945.    Improvement  in  Wood  Pavements; 
Gordon  A.  May,  Chicago,  111.,  inventor-  pat- 
ented March  21,  1871. 
The  pavement  consists  of  rabbeted  blocks  and 

strips  of  boards  with  wedges  inserted  between 

the  blocks. 

No.  113, 83S.  Improvement  in  Wooden  Pavements; 
George    A.    Beidler.    Philadelphia,    Pa.,  in- 
ventor; patented  April  18,  1S71. 
Under  this  invention  the  pavement  consists  of 

a  series  of  round  blocks  provided  with  tenons 

and  offsets  and  supported  by  planks. 

No.  113,929.  Improvement  in  Wood  Pavements; 
P.  H.  Reinhard  and  E.  F.  M.  Fachtz,  Wash- 
ington, D.  C,  inventors;  patented  April  18, 
1871. 

The  pavement  under  this  invention  is  com- 
posed of  pentagonal-shaped  blocks  laid  upon  a 
suitable  foundation  and  the  spaces  between 
them  filled  with  concrete,  cement  or  other  sub- 
stance. 

No.  114,190.    Improvement  in  Wood  Pavements; 
Halbert  E.  Paine.  Milwaukee,  Wis.,  inven- 
tor; patented  April  25,  1S7I. 
This  consists  of  blocks  connected  together  by 

wooden  strips  inserted  in  openings  in  the  sides 

of  the  blocks. 

No.  114, 03S.    Improvement  in  Wood  Pavements; 

Albert    Potts.    Philadelphia,    Pa.,  inventor; 

patented  April  25,  1871. 
The  invention  consists  of  a  pavement  com- 
posed of  cylindrical  upright  blocks  and  of  hori- 
zontal strips  set  on  the  bed  of  the  street  the 
blocks  being  forked  to  straddle  the  strips. 
No.  111,727.     Improvement  in  Wood  Pavements; 

H.  H.  Thayer.  Philadelphia,  Pa.,  inventor; 

patented  May  9,  1871. 
In  this  invention  the  tongued  blocks  rest  on 
longitudinal  foundation  piece.     The  blocks  are 
alternately  of  different  heights,  so  as  to  furnish 
a  foothold. 

No.  114. S95.    Improvement  in  Wood  Pavements; 
Richard  H.  Willett,  Washington,  D.  C,  in- 
ventor: patented  May  16,  1871. 
The   blocks  are   formed   of  a   double  wedge 

shape,  so  that  when  embedded  in  a  concrete  of 

sand  and  asphalt  or  tar,  the  filler  will  form  a 

double  wedge. 

No.  115.457.    Improvement  in  Combined  Concrete 
and   Wood    Pavement;    Mark    Flnnlgan.  De- 
troit, Mich..  Inventor;  patented  Miw  30.  1S71. 
The  pavement   Is  composed  of  small  cylindri- 
cal   blocks   placed   on   end   on   a   composite  bed, 
the  space  around   each   block    being   tilled  with 
n   cement    or  compound    (wherein   Trinidad  as- 
phalt  forms  a  component  parti   Hush   wllli  (he 
top  of  the  blocks. 

No.  115,960.     Improvement  In  Wood  Pavements; 

Lysnndor    Hill,    Alexandria.    Ya.,  inventor; 

patented  June  13.  IS71. 
'Phis  consists  of  a  wood  block,  having  Its  under 
side  formed  of  I  wo  oppositely  inclined  surface! 
extending  entirely  across  the  block.  The  pave- 
ment consists  ol  the  blocks  Interlocking  with 
each  other,  (lie  spaces  being  tilled  with  concrete, 
asphalt  or  tnr  and  gravel. 

No.  116.217.  Improvement  In  Combined  Wooden 
and  Concrete  Pavement;  S.  C  Prescott, 
Jersey  City,  N.  J.,  Inventor;  patented  .lun<» 
20,  1871. 

The  pavement  consists  of  a  scries  of  blocks 
having  their  Intermediate  spaces  tilled  with 
concrete,  the  concrete,  being  caused  to  extend 
downward   2  or  :t   Ins    belov,    the   lower  line  of 
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the  blocks  into  the  roadbed  for  the  purpose  of 
forming  water-stops. 

No.  116,734.    Improvement  in  Wood  Pavements; 

Edgar  McMullen,  Montreal,  Que.,  inventor; 

patented  July  4,  1ST1. 
The  main  feature  of  this  invention  comprises 
the  connection  of  rectangular  blocks  by  means 
of  flanged  iron  keys. 

No.  117,177.    Improvement  In  Wood  Pavements; 

James  Judge,  New  York,  N.  Y.,  inventor; 

patented  July  18,  1871. 
The  invention  consists  in  the  employment  of 
U-shaped  sheet  metal  bars  for  separating  th« 
blocks  and  holding  them  down. 


No.  117,212.    Improvement  in  Wood  Pavements: 
William  E.  Shaw,  Portland,  Me.,  inventor  ; 
patented  July  18,  1871. 
The    pavement    consists    of  lozenge-shaped 
blocks  locked  together  by  means  of  alternate 
wedge-shaped  and  recessed  ends. 
No.  117,286.    Improvement  in  Pavements;  Isaac 
H.  Hobbs,  Philadelphia,  Pa.,  inventor;  pat- 
ented July  25,  1871. 
The  invention  calls  for  the  construction  of  a 
wooden  pavement  by  placing  concrete  moldings 
between  each  row  of  blocks,  in  combination  with 
the  cobblestone,  slag  or  rock  foundation,  and  the 
cement  or  concrete  filling  or  layer  thereupon. 
No.   117,685.     Improvement  in  Composition  for 
Wooden  Pavements;  Edward  A.  L.  Roberts, 
Titusville,  Pa.,  inventor;  patented  Aug.  1. 
1871. 

The  composition  consists  of  one  part  of  com- 
mon salt,  two  parts  of  plaster  of  Paris  and  four 
parts  of  sand  or  pebbles.  This  composition  is 
placed  dry  between  the  rows  of  blocks  and 
sprinkled  with  water. 

No.  117,802.    Improvement  in  Devices  for  Con- 
necting Blocks  of  Wood  Pavements;  David 
H.   Mulford,   Saratoga   Springs,   N.   Y.,  in- 
ventor; patented  Aug.  8,  1871. 
The  device  consists  of  a  hood  having  an  up- 
turned point  which  fits  in  grooves  in  the  bottoms 
of  the  blocks.    The  upper  end  of  the  hook  is 
driven  in  the  face  of  the  preceding  block. 
No.  118,216.  Improvement  in  Wooden  Pavements; 
Charles  K.  Deutsch,  New  York,  N.  Y.,  in- 
ventor; patented  Aug.  22,  1871. 
The  corner  grooved  blocks,  under  this  inven- 
tion, have  steps  and  shoulders,  which  combined 
on  a  strip  lock  the  blocks  together. 
No.  118,471.  Improvement  in  Wooden  Pavements: 
David  H.  Mulford.  Saratoga  Springs,  N.  Y., 
inventor;  patented  Aug.  29,  1871. 
This  invention  covers  an  idea  similar  to  the 
one  for  which  Patent  No.  117,802  was  granted. 
The  hook  in  the  later  patent  has  no  upturned 
end. 

No.  118,528.  Improvement  in  Wood  Pavements: 
James  F.  Gyles.  Chicago,  111.,  inventor;  pat- 
ented Aug.  29,  1871. 
The  invention  relates  to  a  pavement  whose 
foundation  consists  of  boards  or  planks  laid  at 
intervals  of  an  inch,  more  or  less,  crosswise  of 
the  street  instead  of  lengthwise,  upon  the  ordi- 
nary sand  bed,  and  whose  rows  of  blocks  are 
also  laid  crosswise  of  the  street  upon  the  board 
foundation  and  directly  above  the  intervals 
thereof,  each  row  of  blocks  being  furnished  with 
a  longitudinal  rib  running  centrally  of  one  side, 
and  armed  with  projecting  nails  which  extend 
into  the  ribless  side  of  the  next  row  of  blocks 
when  the  latter  are  driven  up. 

No.  119,519.    Improvement  in  Wood  Pavements; 
Stephen  H.  Ingersoll,  New  York,  N.  Y.,  in- 
ventor; patented  Oct.  3,  1871. 
Under  this  invention  one  half  the  blocks  in 
the  pavement  are  made  tapering  from  a  large 
base  to  a  smaller  surface  at  the  top.    The  other 
half  of  the  blocks  are  rectangular  in  shape,  and 
the  pavement  is  made  by  combining  the  two  sets 
of  blocks  and  using  a  concrete  filler. 
No.  119,836.    Improvement  in  Wood  Pavements; 
Maurice  Fitzgibbons,  New  York,  N.  Y.,  in- 
ventor; patented  Sept.  23,  1871. 


The  invention  consists  of  a  pavement  formed 
of  a  series  of  truncated  wedge-shaped  blocks 
having  grooves  upon  their  sides,  the  spaces  be- 
tween the  sides  of  the  blocks  being  filled  with 
concrete. 

No.  119,010.    Improvement  in  Wood  Pavements: 
Closson  P.  Burgess,  Rochester,   N.  Y.,  in- 
ventor; patented  Sept.  19,  1871. 
Under  this   invention   the  pavement  is  con- 
structed of  uniformly-shaped  blocks  which  will 
overlap  each  other  in  the  transverse  line  of  the 
street  a  distance  along  the  one-half  of  their 
height  and  will  leave  an  open  space  between 
them  below  their  centers.    The  blocks  may  be 


used  so  as  to  produce  the  same  configuration 
and  arrangement  when  placed  with  either  end 
upon  the  platform  or  base  first  laid  down  to 
receive  the  structure. 

No.  120,481.    Improvement  in  Wood  Pavements; 
William   O.    Barton,    Elizabeth,   N.    J.,  in- 
ventor; patented  Oct.  31,  1871. 
The  invention  consists  of  blocks  provided  witli 
recesses  locked  together  by  means  of  a  key. 
No.  121,524.     Improvement  in  Pavements;  John 
Stafford  Kelly,  New  York,  N.  Y.,  inventor; 
patented  Dec.  5,  1871. 
The  pavement  consists  of  a  combination  of 
wooden  blocks  and  iron  banks. 
No.  121,544.  Improvement  in  Wooden  Pavements: 
Robert  C.  Phillips,  Cincinnati,  O.,  inventor; 
patented  Dec.  5,  1871. 
The   pavement   was   composed   of  blocks  of 
wood,  cut  from  the  trunks  or  branches  of  trees 
or  saplings  of  any  desired  length,  in  their  nat- 
ural form,  the  bark  only  being  removed,  placed 
with  their  fibers  vertical,  upon  a  bed  of  broken 
stone  and  gravel  or  sand,  or  either  of  them,  the 
spaces    between    the    blocks    being    filled  with 
gravel  or  sand,  the  whole  made  compact  by  ram- 
ming, rolling  or  other  method. 

No.  122.358.    Improvement  in  Wood  Pavements; 
Luther   Caldwell,    Elmira,    N.    Y.,  inventor; 
patented  Jan.  2,  1872. 
The  improvement  consists  in  forming  a  tenon 
upon  one  end  of  each  paving  block  to  enter  th-i 
space  between  the  two  adjacent  blocks  of  the 
adjoining  row  for  the  purpose  of  interlocking  all 
the  blocks  of  the  entire  street  surface  in  putting 
them  down. 

No.  122,448.    Improvement  in  Combination  Pave- 
ments: Lewis  S.  Filbert,  Philadelphia,  Pa., 
and  Jonathan  Taylor,  New  York,  N.  Y.,  in- 
ventors; patented  Jan.  2,  1872. 
This  invention  is  described  elsewhere  in  this 

issue. 

No.  123,219.    Improvement  in  Wood  Pavements; 
George   A.    Beidler,    Philadelphia,    Pa.,  in- 
ventor; patented  Jan.  30,  1S72. 
The    invention    provides    for  wedge-shaped 
blocks  cut  or  sawed  away  at  each  end  near  the 
base  to  form  a  tenon  and  shoulder,  and  resting 
upon  strips  or  scantlings  laid  lengthwise  With 
the  street. 

No.  123,445.    Improvement  in  Wood  Pavements; 
George    A.    Beidler,    Philadelphia    Pa.,  in- 
ventor; patented  Feb.  6,  1872. 
The  pavement  is  composed  of  blocks  having  a 
tongue  on  one  end  and  corresponding  groove  on 
the  other,  which  are  so  laid  that  each  block 
interlocks  at  the  ends  of  two  others,  and  which 
leaves   spaces   transverse   of   the   street.  The 
spaces  are  filled  with  any  material  commonly 
used  for  this  purpose. 

No.  123,728.    Improvement  in  Wood  Pavements; 
David  C.   Reeves,    Washington,  D.   C.,  in- 
ventor; patented  Feb.  13,  1872. 
The  invention  consists  in  a  novel  arrangement 
of  the  blocks  in  combination  with  the  connect- 
ing and  spacing  strips. 

No.  124,064.    Improvement  in  Wood  Pavements: 
Stephen  H.  Ingersoll,  Brooklyn,  N.  Y.,  in- 
ventor: patented  Feb.  27,  1872. 
The  main  features  of  this  invention  consist 

in  so  chamfering  the  corners  of  the  blocks  thai. 

when  they  are  combined  properly  into  a  pave- 


ment, pockets  will  be  formed  between  the  sev- 
eral blocks  of  such  a  size  and  shape  that  when 
filled  with  gravelly  concrete  a  good  foothold  will 
be  provided.  The  concrete  also  acts  to  key  the 
blocks  in  their  proper  position  for  sustaining 
travel. 

No.  124,081.    Improvement  in  Wood  Pavements; 
Henry  E.   Perry,   San  Francisco,   Cal.,  in- 
ventor; patented  Feb.  27,  1872. 
The  gist  of  this  invention  rests  in  providing  a 
V-shaped  space  between  the  blocks  which  when 
filled  with  concrete  and  rammed  will  effectually 
wedge  the  mass  of  blocks  together  and  hold 
them  firmly  in  place. 

No.  124,799.    Improvement  in  Wood  Pavements; 
George  W.    Dyer,   Washington,   D.   C,  in- 
ventor; patented  March  19,  1872. 
The  main  idea  of  this  invention  is  to  hold  the 

i-ows   of   blocks   apart   by   means   of   nails  or 

staples. 

No.  125,001.    Improvement  in  Wood  Pavements; 

William  W.  Ballard.  Elmira,  N.  Y.,  inventor; 

patented  March  26,  1872. 
This  invention  consists  in  forming  the  blocks 
of  wedge-shaped  form  adapted  to  interlock  at  or 
near  the  base  without  the  loss  of  any  consider- 
able amount  of  lumber. 

No.  125,019.    Improvement  in  Wood  Pavements; 

Luther  Caldwell,   Elmira,   N.   Y.,  inventor; 

patented  March  26,  1872. 
The  invention  consists  in  forming  a  tapering 
tenon  upon  each  end  of  the  blocks,  made  to 
taper  in  reverse  directions  and  in  such  manner 
that  the  tenons  of  the  blocks  of  one  row  will 
interlock  with  the  tenons  of  the  blocks  of  the 
adjoining  rows. 

No.  125,416.    Improvement  in  Wood  Pavements; 
Henry  M.   Stow,    San  Francisco,   Cal.,  in- 
ventor; patented  April  9,  1872. 
This  is  an  improvement  on  Patent  No.  74,862 
granted  Mr.  Stow  in  1868.    The  pavement  con- 
sists of  driving  wedge-shape  blocks  into  a  sand 
foundation. 

No.  125,417.    Improvement  in  Wood  Pavements; 
Henry  M.   Stow,   San   Francisco,   Cal.,  in- 
ventor; patented  April  9,  1872. 
This  invention  consists  in  constructing  a  wood 
pavement  of  semi-cylindrical  blocks  beveled  at 
their  lower  ends  and  driven  into  a  sand  or  earth 
foundation  bed  so  as  to  compress  and  pack  the 
sand  or  earth.    Refuse  slabs  from  a  saw  mill  are 
also  used. 

No.  125,418.  Improvement  in  Preparing  Blocks 
for  Wood  Pavement;  Henry  M.  Stow,  San 
Francisco,  Cal.,  inventor;  patented  April  9, 
1S72. 

This  invention  is  described  above. 
No.  125,482.    Improvement  in  Wood  Pavements; 
Joseph  I.   Peyton,  Washington,  D.  C,  in- 
ventor; patented  April  9,  1872. 
The  invention  consists  in  so  forming  the  blocks 
that  they  will  when  in  position  securely  be  held 
in  place  in  relation  to  each  other  by  the  contact 
of  inclines  or  bevels  upon  the  blocks  and  by 
packing  or  filling  between  the  blocks. 
No.  126,171.    Improvement  in  WTood  Pavements; 
William  W.  Ballard,  Elmira,  N.  Y.,  inventor; 
patented  April  30,  1872. 
This    consists    of   a    pavement    composed  of 
blocks  whose   bases   are   cut  obliquely   to  the 
sides  and  so  cut  otherwise  that  they  shall  rest 
upon  and  be  supported  each  by  the  other  and 
an  intermediate  key-filling. 

No.  126,454.    Improvement  in  Wood  Pavements; 
Zebina  E.  Fobes.  Troy.  N.  Y.,  inventor;  pat- 
ented May  7,  1872. 
The  pavement  is  constructed  of  arched  girders 


Fig.  13 — Filbert  &  Taylor  System;  Patented 
1872. 


and  grooved  and  rabbeted  blocks,  the  inter- 
stices between  the  latter  being  filled  with  con- 
crete. 

No.   126,521.     Improvement   in   Combined  Con- 
crete and  Wooden   Pavements;   George  H. 
Chinnock,  New  York,  N.  Y..  inventor;  pat- 
ented May  7,  1872. 
The  manufacture  of  this  invention  consists  in 
arranging  parallel  rows  upon  the  previously  pre- 
pared foundation  of  a  street  or  sidewalk  semi- 
circular wooden  blocks,  having  interposed  be- 
tween their  flat  surfaces  a  separating  strip  of 
wood.    The  compartments  formed  between  the 
surfaces  of  the  blocks,  between  the  blocks  by 
the  separating  strip  are  filled  with  plastic  con- 
crete or  other  composite  matter. 
No.  126.617.    Improvement  in  Wood  Pavements; 
Arcalous  Wyckoff.  Elmira,  N.'  Y.,  inventor; 
patented  May  7.  1S72. 
The  invention  consists  in  cutting  the  paving' 
blocks  in  pairs  out  of  rectangular  pieces  of  tim- 
ber, without  waste  of  material,  such  blocks  be- 


328 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  13. 


ing  formed  with  one  irregular  side  so  that  in 
putting  down  the  blocks  with  these  irregular 
sides,  all  facing  in  one  direction,  open  spaces 
for  the  concrete  will  be  formed  between  the 
rows. 


No.  126,776.    Improvement  in  Wood  Pavements; 
George    A.    Beidler.    Philadelphia,    Pa.,  in- 
ventor: patented  May  14,  1872. 
The  pavement  consists  of  blocks  of  natural 

circumference  and  provided  with  one  or  more 


irregularly  cut  gashes  in  their  sides,  the  blocks 
set  on  ends,  and  the  spaces  between  the  blocks 
filled  in  with  suitable  material  such  as  concrete, 
gravel,  sand  or  broken  stone  and  packed  down. 
(To  be  continued..) 


WATER-WORKS     AND     SEWERS  SECTION 


Method  and  Cost  of  Garbage  Disposal 
at  Columbus,  Ohio. — A  Descrip- 
tion of  the  Plant  and  Its  Cost. 

GENERAL  DISCUSSION   OF   METHODS   OF  DISPOSAL. 

The  first  advance  relative  to  the  disposal 
of  garbage  and  refuse  was  made  in  1885,  when 
the  American  Public  Health  Association  ap- 
pointed a  committee  to  investigate  the  subject 
and  report  at  their  annual  meeting".  This  com- 
mittee was  appointed  each  year  for  a  period 
of  twenty  years  and  their  work  resulted  in 
considerable  advancement  and  education  on 
the  subject. 

The  results  obtained  and  experience  most 
cities  have  had  in  handling  the  problem  have 
been  far  from  satisfactory  due  to  the  lack  of 
study  from  an  engineering  standpoint.  This 
has  resulted  in  adoption  of  methods  not  suited 


jority  of  the  larger  cities  in  the  United  States 
and  in  the  majority  of  cases  is  not  considered 
very  desirable  from  a  sanitary  standpoint.  In 
the  cities  where  the  garbage  is  disposed  of 
by  the  reduction  process,  the  work  usually  is 
done  by  contract.  The  contractor  receives  a 
fixed  sum  for  disposal  and  his  chief  object  is 
to  obtain  the  largest  remuneration  possible  at 
the  least  cost,  sometimes  with  little  regard  to 
the  sanitary  feature  of  the  plant's  operation. 

The  only  cities  at  the  present  time  operat- 
ing municipal  reduction  plants  for  the  disposal 
of  garbage  are  Cleveland  and  Columbus,  Ohio. 
The  plant  at  Cleveland,  Ohio,  was  purchased 
from  a  contracting  company  in  1905  and  since 
that  time  has  been  operated  by  the  municipal 
authorities,  although  the  plant  has  been  rebuilt 
and  changed  considerably  since  its  purchase 
by  the  city. 

The  Municipal  Reduction  Plant  at  Colutn- 


hard  fats  are  not  as  susceptible  to  the  solvent, 
making  it  harder  to  recover  all  the  grease 
than  from  garbage  solids  that  have  been 
digested. 

THE  COLUMBUS  PLANT. 

The  Columbus  plant  was  designed  with  a 
digesting  and  drying  system  and  since  its  con- 
struction one  of  the  largest  plants  in  the 
United  States  has  been  rebuilt  adopting  the 
cooking  method,  after  having  been  operated 
for  a  number  of  years  with  the  other  method. 
The  change  was  made  only  after  making  elab- 
orate tests  on  both  methods  with  the  same 
quality  of  garbage. 

In  designing  the  Columbus  plant  the  first 
object  was  to  make  it  as  sanitary  and  free 
from  undesirable  features  as  possible  when 
disposing  of  garbage,  and  at  the  same  time 
to  accomplish  the  work  in  an  economical 
manner.     Special  attention  was  paid  to  the 


Fig.  1 — Longitudinal  Section  Through  Garbage  Reduction  Plant,  Columbus,  Ohio. 


for  the  local  conditions  and  failures  due  to 
faulty  design  and  construction. 

Garbage  is  disposed  of  in  various  ways,  de- 
pending on  local  conditions  and  study  given 
the  subject,  as  follows:  1.  Feeding  to  swine. 
2.  Dumping  on  land  or  in  large  bodies  of 
water.  1.  Plowing  into  soil.  4.  Burying.  5. 
Cremation.    6.  Reduction. 

From  an  engineering  standpoint  the  last 
two  methods,  cremation  and  reduction,  are 
considered  most  desirable,  but  a  study  of  the 
majority  of  plants,  of  either  type,  that  have 
been  constructed  in  the  United  States,  would 
seem  to  indicate  that  they  are  better  examples 
of  what  should  not  be  adopted  than  examples 
of  successful  installations. 

The  cremation  of  garbage  is  its  destruction 
by  lire  and  in  well  designed  plants  is  very 
Successful  from  a  sanitary  standpoint,  and  in 
cities  producing  a  small  tonnage,  this  method 
no  doubt  is  the  most  economical. 

Of  the  total  number  of  incinerators  or 
crematories  that  have  been  installed  by  Amer- 
ican municipalities,  two-thirds  of  them  have 
been  abandoned  on  account  of  their  being 
either  insanitary  or  too  expensive  to  operate, 
or  faulty  design  and  construction  have  caused 
them  to  fail.  Of  the  one-third  in  operation,  a 
\<r\  mii.iII  number  are  satisfactory,  but  they 
arc  kept  in  service  for  want  of  more  modern 
installations. 

Tin-  reduction  of  garbage  consists  in  treat- 
ing tin-  garbage  so  as  to  recover  and  utilize 
lb'  by-products  that  it  contains,  consisting 
principally  of  grease  and  solids  in  the  form 
of  fertilizer  tankage. 

I  he  re  duc  tion  method  is  found  in  the  ma- 


bus,  Ohio,  was  designed  and  constructed  by 
the  municipality  and  has  been  operating  since 
July,  1910.  The  plant  has  attracted  consid- 
erable attention  from  sanitary  engineers  and 
city  officials  and  at  the  same  time  it  has  been 
a  success,  both  from  a  sanitary  and  an 
economical  standpoint. 

Reduction  plants  vary  somewhat  in  detail 
of  construction,  although  the  results  obtained 
from  all  plants  are  the  same.  They  are  di- 
vided into  two  types,  as  follows:  (1)  Plants 
in  which  the  garbage  is  placed  in  tanks  and 
cooked  or  digested  after  which  the  moisture 
and  grease  is  extracted.  The  free  grease 
passes  off  with  tin-  water.  ('J)  Plants  in 
which  the  garbage  is  crushed  and  then  passed 
through  dryers  which  leaves  the  solids  and 
grease  combined  in  a  dry  state.  The  dry  ma- 
terial is  then  treated  with  a  solvent  for  ex- 
tract inn  the  grease. 

Tlic  first  method  is  used  the  more  extensive- 
ly in  the  United  States  and  has  the  advantage 
of  giving  a  more  thoroughly  disintegrated 
mass,  thus  liberating  the  grease  more  readily 
and  making  a  larger  money  return  on  account 
of  the  reco\ery  of  a  larger  per  cent  of  grease. 
The  second  method  has  the  advantage  of  not 
requiring  as  much  machinery  for  disposal  and 
the  cost  of  cooking  is  eliminated.  Present 
information  indicates  that  the  larger  returns 
obtained  by  tin  first  method  more  than  offset 
the  advantages  found  in  the  second 

When  green  garbage  is  subjected  to  the  heat 
ncccssan  to  dry  it,  a  part  of  the  grease  is 
carbonized  and  so  are  the  lighter  solids,  and 
the  c\lractcd  grease  contains  a  large  per  cent 
of  impurities      Such  particles  as  bones  and 


design  of  the  buildings  so  that  they  could  be 
kept  in  a  clean  condition  and  in  disposing  of 
garbage  all  the  gases  from  the  reduction  ma- 
chinery are  passed  through  condensers  and 
non-condensing  gases  are  passed  through  the 
combustion  chamber  of  the  boilers  so  as  to 
deodorize  the  same. 

Columbus  previous  to  1906  had  contracted 
for  the  collection  and  disposal  of  garbage  for 
a  period  of  ten  years.  The  contract  price  was 
a  Hat  sum  per  year.  During  the  first  years 
this  amount  was  ample  to  take  care  of  the 
work,  but  as  the  city  grew  in  size  it  was  not 
enough  to  pay  for  the  cost  of  collection. 
When  the  city  took  over  the  work  in  1906  it 
had  no  method  of  disposal  and  a  very  poor 
equipment  for  collection. 

The  plans  adopted  for  handling  the  prob- 
lem called  for  a  complete  collection  equip- 
ment, including  wagons,  horses  and  stables, 
as  well  as  a  disposal  plant.    Figures  1,  2  and 

show  longitudinal  and  transverse  sections, 
and  a  plan  of  the  reduction  plant,  respectively. 

The  garbage  is  collected  in  water-tight,  steel 
wagon  bodies  having  sectional  canvas  covers 
and  is  delivered  at  a  central  loading  station. 
The  wagon  is  driven  up  an  incline  driveway 
onto  a  loading  platform  inside  of  the  loading 
building  and  by  means  of  a  power  hoist  the 
trout  end  of  the  wagon  body  is  elevated  dis- 
charging the  garbage  out  tin-  rear  end  into 
cars  for  transporting  it  to  the  disposal  plant. 
The  cars  are  specially  constructed,  with  semi- 
circular bodies  and  have  a  capacity  of  1,400  CU, 
it  ,  or  I"  tons.  The  garbage  is  transported 
to  the  disposal  plant  each  evening  \t  the 
disposal  plant  the  cars  are  weighed  on  track 
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scales  and  then  run  into  the  unloading 
building. 

The  site  of  the  reduction  works  is  adjoin- 
ing the  Sewage  Disposal  Works  and  the  Scioto 
River,  about  four  miles  south  of  the  center 
of  the  city.  Surrounding  the  disposal  plant 
is  a  levee  about  12  ft.  above  the  average  level 
of  the  ground  for  protection  during  times  of 
high  water. 

The  railway  tracks  at  the  plant  are  located 
on  top  of  the  levee  so  that  all  material  de- 
livered at  the  plant  can  be  unloaded  by  grav- 
ity. The  garbage  is  discharge  from  the  cars, 
by  turning  the  body  of  the  car  by  means  of 
power  hoists,  upon  the  sorting  floor  below. 
The  garbage  is  then  shoveled  into  a  scraper 
conveyor  running  the  full  length  of  the  build- 
ing, which  conveys  it  to  the  top  of  the  reduc- 


a  large  gate  valve,  attached  to  the  cone  bot- 
tom, into  a  receiving  hopper.  Underneath  the 
receiving  hopper  is  located  a  roller  press  for 
the  extraction  of  free  water  and  grease. 

The  roller  press  is  made  up  with  a  vapor- 
tight  cast  iron  housing  in  which  are  placed 
two  conveyor  aprons,  one  above  the  other. 
The  upper  apron  forms  the  bottom  of  the  re- 
ceiving hopper  and  conveys  the  material  from 
the  receiving  hopper  through  two  large  cast 
iron  feeding  rolls  and  discharges  on  the  lower 
apron.  The  lower  apron  extends  through  the 
full  length  of  the  press,  being  approximately 
"25  ft.  long.  The  lower  apron  passes  between 
three  pairs  of  cast  iron  rolls  controlled  by 
large  steel  springs  to  obtain  the  desired  pres- 
sure. As  the  material  passes  through  the  rolls 
the  liquor  and  free  grease  is  pressed  out  and 


tanks  for  shipment.  The  water  is  drawn  off 
from  beneath  the  grease  in  the  sixth  tank  in- 
to a  large  storage  tank  from  which  it  is 
pumped  into  a  triple  effect  evaporator  and 
concentrated  until  it  is  about  as  thick  as  mo- 
lasses. The  concentrated  water,  or  stick,  is 
then  pumped  into  a  storage  tank  in  the  drying 
department. 

The  liquor  from  the  roller  presses  carries 
more  or  less  solids  in  suspension,  which  set- 
tles in  the  bottom  of  the  grease  separating 
tanks  and  is  drawn  off  by  a  magma  pump  and 
is  pressed  in  a  screen  press  by  use  of  racks 
and  burlap  press  cloths. 

The  solids  from  the  roller  presses  and 
screw  press  are  passed  through  a  revolving 
dryer,  after  which  they  are  screened  and  are 
known  as  fibrous  tankage.    The  dry  fibrous 


Grease  Refining 
Tanks 


Storage 
TanK 


EngtConfg 


Fig.  2 — Transverse  Sections  Through  Digestor  Room  and  Dryer  Room. 


tion  building  and  discharges  it  into  the  di- 
gestors  or  cookers. 

The  digestors  consist  of  eight  vertical  tanks 
each  7  ft.  in  diameter  and  14  ft.  long.  The 
dished  heads  and  conical  bottoms  of  the  tanks 
are  made  of  %-in.  steel  plate.  The  garbage  is 
discharged  into  a  manhole  at  the  top  through 
a  charging  spout  from  the  conveyor.  When 
filled,  the  digestors  are  sealed  and  live  steam 
admitted  at  the  bottom  for  cooking.  The  di- 
gestor tanks  are  lined  on  the  inside  with  brick 
to  protect  the  shell  of  the  tank  during  the 
agitation  of  the  mass  when  boiling  and  also 
to  protect  the  steel  plates  from  the  action  of 
the  acids  found  in  the  garbage. 

The  garbage  after  being  thoroughly  disin- 
tegrated in  the  digestor  is  discharged  through 


flows  to  the  rear  with  the  solids  discharged  at 
the  front  into  a  scraper  conveyor  leading  to 
the  drying  department. 

The  water  and  grease  flowing  from  the 
press  into  a  catch  basin  is  then  pumped  into 
the  grease  separating  tanks.  The  grease  sep- 
arating tanks  are  six  in  number  and  consist 
of  vertical  tanks  7  feet  in  diameter  and  12 
ft.  long  with  conical  bottom.  The  tanks  are 
connected  near  the  top  of  an  8xl2-in,  nozzle 
and  as  the  grease  separates  from  the  water  by 
gravity  it  flows  from  the  first  tank  to  the  sec- 
ond, and  so  on  until  the  sixth  tank  is  reached 
where  it  is  trapped.  The  grease  is  drawn 
off  from  the  sixth  tank  into  one  of  two  treat- 
ing tanks,  where  it  is  heated  up  to  separate 
the  impurities  and  then  pumped  into  storage 


tankage  is  then  placed  in  one  of  the  vacuum 
or  mixing  dryers  and  the  syrup  or  stick  from 
the  evaporator  added.  The  fibrous  tankage 
acts  as  a  filler  and  allows  the  moisture  in 
the  stick  to  be  drawn  off.  leaving  the  finished 
tankage,  which,  after  being  discharged  from 
the  dryers,  is  elevated  to  the  top  floor  for 
storage  until  shipment. 

In  the  drying  department  all  the  solids  re- 
covered are  brought  together,  including  the 
free  solids  from  the  roller  presses,  solids  that 
were  in  suspension  and  recovered  in  the  screw 
press,  and  the  solids  that  were  in  solution  and 
recovered  in  the  triple  effect  evaporator.  By 
this  method  all  the  products  are  recovered 
and  only  condensed  steam  from  the  conden- 
ser is  allowed  to  go  to  the  sewer. 
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The  amount  of  by-products  that  can  be  re- 
covered from  garbage  varies  during  different 
seasons  of  the  year.  The  garbage  during  the 
winter  season  will  show  about  the  following 
per  cent  of  different  material: 

Per 
cent. 

Free  solids  from  roller  press,  dried   7 

Solids  in  suspension  from  screw  press. ...  2 
Solids  in  solution  recovered  in  evaporator..  7 

Rubbish  and  screenings   2 

Grease   •   3.5 

Water    78.5 

Total   100.0 

The  power  plant  consists  of  three  6-ft.  6-in. 
x  20  ft.  horizontal  tubular  boilers.  Two  boil- 
ers are  in  service  with  one  in  reserve,  which 
furnish  steam  for  cooking,  drying  and  evapo- 
rating, also  for  operating  pumps  for  supplying 
condensing  water. 

Each  machine  in  the  plant  is  driven  by  an 
independent  motor  for  which  the  power  is 
furnished  by  the  municipal  light  plant.  The 
current  is  transmitted  to  the  plant  at  6,600 


Miscellaneous — 

Office  and  advertising  $  1,101.18 

Engineering    16,143.48 

Total   $  17,544.66 

Grand  total   $295,530.8:: 

SPECIAL  FEATURES. 

The  special  sanitary  and  economic  features 
of  the  Columbus  plant  may  be  summed  up  as 
follows : 

(A)  - — Sanitary:  (1)  All  garbage  is  han- 
dled in  the  unloading  building  and  not  again 
exposed  until  it  is  delivered  from  the  roller 
presses  in  a  non-pretrescible  state  thoroughly 
sterilized.  (2)  The  buildings  are  designed 
with  provision  made  for  keeping  them  hosed 
out  and  clean  at  all  times.  (3)  All  gases  are 
passed  through  condensers  and  non-condens- 
ing gases  deodorized  by  passing  them  through 
the  combustion  chamber  of  the  boilers.  (4) 
The  separation  of  grease  in  closed  tanks  by 
gravity  and  the  handling  of  material  mechan- 
ically. 

(B)  — Economical:    (1)  All  the  material  at 


ways:  (1)  All  material  is  enclosed  during 
the  cooking  and  pressing,  where  the  majority 
of  plants  press  in  the  open.  (2)  The  separa- 
tion of  grease  in  closed  tanks  and  handling  of 
same,  including  solids  in  suspension,  mechan- 
ically. This  has  been  done  in  open  catch 
basins  by  hand.  (3)  The  evaporation  of  all 
tank  water  in  a  triple  effect  evaporator,  so 
as  to  recover  solids  in  solution,  is  not  done 
in  the  majority  of  plants,  although  two  others 
have  installed  evaporators  since  the  Columbus 
plant  was  completed.  The  recovery  of  the 
solids  in  solution  not  only  increases  the  ton- 
nage, but  increases  the  value  of  the  tankage 
from  a  fertilizing  and  mechanical  standpoint. 
(4)  The  condensing  and  deodorizing  of  all 
gases. 

PERCOLATING  PLANT. 

The  city  now  has  under  construction  a  per- 
colating plant  to  be  used  in  extracting  grease 
from  dry  tankage,  as  only  about  one-half  of 
the  available  grease  is  recovered  by  means  of 
the  press.  The  percolating  plant  will  consist 
of  extractor,  vaporizers,  condensers  and  stor- 
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Fig.  3 — Plan  Showing  Machinery  and  Piping,  Garbage   Reduction    Plant,  Columbus,  Ohio. 


volts  and  passed  through  transformers  with 
the  motors  operating  with  140-volt,  2-phase, 
60-cycle  current. 

COST   OP    EQUIPMENT   AND  PLANT. 

The  cost  of  the  collection  equipment  and 
reduction  plant  was  as  follows : 
Collect  Ion  I  >«-fi.i  i  tment  • 

Loading  Hlatlon  Hlte....'  $  10,186.40 

Loading  station    14,101.01 

Collection  HtJible    41.7itfi.55 

Trestle  and  driveway   2,168.10 

Or. id  Ink,  llll,  electric  wiring   2,879,64 

rlaibagi    ears    7,564.00 

'  ia  i  bage   w:i  goon    7,161.10 

Hallway  hiding    8,161.60 

fOtal   *  88,443.93 

Kedijfiioi,  riant— 

Levee   ?  9,711.72 

ItnlldliiKH,  grading,  etc   81,267.05 

Hi  duel  Ion  machinery    59,866.00 

Power  equipment    21.356.70 

Kfillwiiy  track!    3,312.80 

Conveying  machinery    0,316.22 

Electric  wiring    3,670.99 

Non-conducting  covering    1,010.75 

Total   1189,542  23 


the  plant  is  unloaded  by  gravity.  The  garbage 
is  discharged  from  special  dump  cars  and  the 
coal  from  bottom  or  side  dump  cars  into  coal 
pocket  adjoining  the  boiler  room.  (2)  All  ma- 
terial in  the  plant  so  far  as  possible  is  handled 
mechanically.  The  solids  by  means  of  con- 
veyors and  the  liquids  by  pumps.  (3)  All 
outgoing  material  is  loaded  onto  cars  at  a 
small  labor  cost.  The  solids  or  tankage  is 
discharged  from  storage  door  into  box  cars 
by  gravity  and  grease  is  pumped  from  storage 
tanks  into  railway  tank  cars  for  shipment. 
(4)  The  recovery  .of  all  products  in  the  gar- 
bage, including  grease,  solids  from  roller 
presses,  solids  in  BUSpension  and  the  solids 
that  go  into  solution.  (5)  All  condensation 
from  dryers  is  returned  t"  the  boilers  and  the 
exhaust  steam  from  steam  using  units  is 
iitili/cd  in  the  <  \ apoiator.  ((!)  The  layout  of 
the  plant  allows  all  material  during  process 
of  reduction  to  move  toward  the  point  of 
finished  products.  There  is  no  rehandliflg  of 
material. 

'Ihc  Columbus  plant  differs  from  oilier  re- 
ductiotl    plants    principally    in    the  following 


age  tanks  and  will  be  located  in  a  small  build- 
ing near  the  present  main  building. 

COST    OF    OPERATION    OF    REDUCTION    WORKS  AT 
COLUMBUS. 

The  Reduction  Works  have  been  in  con- 
tinuous service  since  July  20,  1910.  As  the 
works  were  new  and  the  men  were  not  ac- 
quainted with  operation  during  the  first  few 
months  of  operation  the  first  six^lnonths  of 
1!MI  have  been  taken  as  more  representative 
of  what  results  can  be  obtained.  During  this 
period  accurate  records  were  kept  of  the  op- 
eration and  cost  computed  for  each  part  of 
the  operation.  The  following  gives  the  amount 
of  garbage  disposed  of  during  t lie  first  half 
of  1911,  cost  of  disposal,  amount  of  by-prod- 
ucts recovered  and  the  receipts  received  from 
sale  of  same : 

Cnrlmgo   Itecelve.l  Tons. 

.laniuiry    1,068.08 

Kchruary    977.64 

March    1.114.76 

April    1.175.22 

Mnv    1,364.06 

Juno    1.371.39 

Total*    7,066.18 
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nber  of  days  plant  was  operated,  155. 

irage  tonnage  per  day,  tons,  45.59. 

rhe  above  includes   94   dead  horses  and  9 

■s. 

2EIPTS— 

16.48  tons  of  grease  $21,413.92 

132.03  tons  of  tankage   10,338.42 

!  hides    253.90 

Iscellaneous    1.50 

Total   $32,007.74 

sntory,  June  30,  1911 — 

tons  of  grease  at  $100  $  4,300.00 

6.34  tons  tankage  at  $10   1,563.40 

hides  at  $4   136.00 

Total   $  5,999.40 

Total  receipts,  including  inventory. .$38, 007. 11 
jntory,  Jan.  1,  1911 — 

.44  tons  grease  at  $10S.OO  $  7,391.52 

0  tons  tankage  at  $10   1,000.00 

$  8,391.52 

et  receipts  from  by-products  recov- 
ered from  7,066.13  tons  garbage  $29,615.62 

PENDITURES— 

ipervision  and  payrolls  $  9,724.03 

sal      2,349.75 

lectric  power    84?o° 

epairs  and  renewals   84„  1 

iPPlies   ■  548.13 

(rice  expense    loi  «5 

iscellaneous    191.84 

npaid  bills  July  1,  1911   839.52 

Total   $15,532.19 

sntory,  coal  and  supplies,  July  1,  1911. 

0  tons  coal  at  $1.30  $  325.00 

ipe,  fittings,  supplies,  etc   200.00 

Total   $  525.00 

Total  net  cost  of  disposal  $15,007.19 

rofit  over  cost  of  disposal:  $29,615.62  —  $15,- 
19  =  $14,608.43. 

revenue  per  ton  of  garbage  $4.19 

cost  per  ton  for  disposal   2.12 

Ht  per  ton   2.07 

he  plant  has  a  capacity  for  disposing  of 
tons  of  garbage  in  24  hrs.  In  disposing 
:he  45.59  tons  per  day  the  majority  of  the 
k  was  done  during  one  8-hour  shift.  Dur- 
the  second  shift' only  such  work  was  done 
required  more  than  eight  hours.  If  the 
lage  of  garbage  was  sufficient  to  operate 
plant  at  full  capacity  the  cost  per  ton 
lid  be  decreased  as  the  same  number  of 

1  are  required  to  operate  the  machinery 
spective  of  the  tonnage  to  be  disposed  of. 
he  total  amount  of  tankage  produced  dur- 
the  six  months  was  1,188  tons.  Each  car- 
1  was  analyzed  for  determining  the  fer- 
ing  elements  on  which  the  price  per  ton 
)ased,  also  for  the  percentage  _  of  grease 

in  the  material.  From  analysis  the  per- 
;age  of  grease  left  in  the  tankage  was  ap- 
ximately  10  per  cent.  If  the  percolating 
it,  which  is  now  under  construction,  had 
n  in  operation  a  recovery  of  8  per  cent 
jrease  would  have  been  made,  which  would 
e  amounted  to  95  tons,  valued  at  $9,500. 
:  operation  of  the  percolating  plant  would 
e  required  an  additional  expense  of  $2,000, 
ring  a  net  revenue  of  $7,500. 
he  total  cost  for  the  collection  of  garbage 

the  first  six  months  of  1911  amounted 
$17,794.99,  so  if  the  percolating  plant  had 
n  operating  the  receipts  from  garbage 
lid  have  been  $4,313.44  over  and  above  the 
t  of  collection  and  disposal, 
'he  plant  was  designed  and  constructed 
er  the  supervision  of  Mr.  Irwin  S.  Os- 
n,  who  has  since  had  charge  of  the  op- 
tion of  the  plant.  We  are  indebted  to 
.  Osborn  for  the  information  relative  to 

plant.  We  have  long  delayed  the  publica- 
l  of  the  description  of  the  plant,  desiring 
publish  the  cost  data  on  construction  and 
ration  in  the  same  article  with  the  general 
cription.  The  cost  data  are  now  available 
m  Mr.  Osborn's  recent  report. 

Three-Pipe  Inverted  Syphon  for 
ewers  in  Victoria,  British  Columbia. 

BY  J.   B.  HOLDCROFT.* 

rhe  accompanying  illustration  shows 
details  of  an  inverted  syphon  for 
ftp  similar  to  that  described  by  Mr. 
Ivin  W.  Hendrick  in  Engineering  &  Con- 
iCting  of  Aug.  9,  1911.  The  Victoria  sy- 
)n  is  on  a  smaller  scale  than  the  Baltimore 
>hon  described  by  Mr.  Hendrick.  When  I 
:d   the   principle   of   dividing   the  syphon 

Engineer,  Sewer  Department,  Victoria,  B.  C. 


into  three  parts,  in  the  design  of  the  sewer 
outfall  for  this  city,  I  was  unaware  of  its  hav- 
ing been  used  elsewhere.  The  drawings  show 
the  side  elevation  of  the  syphon ;  a  horizontal 
section  on  the  line  CD,  and  a  vertical  section 
on  the  line  AB.  The  dimensions  here  shown 
were  somewhat  increased  in  the  final  design 
to  provide  capacity  for  a  large  district  out- 
side the  city  limits.  The  conditions  which 
suggested  such  a  form  of  construction  are  as 
follows : 

The  sewer  of  which  this  is  the  outfall  is  to 
follow  generally  the  course  of  a  creek  running 
through  the  Oak  Bay  Municipality,  adjacent  to 
the  city  of  Victoria,  and  will  discharge  at  or 
near  its  mouth  into  Oak  Bay,  around  and 
near  which  is  much  high  class  residential  prop- 
erty. 

This  necessitates  carrying  the  sewage  out 


ular  shape.  When  the  flow  becomes  too  great 
for  this,  the  water  rises  over  the  floor  of  the 
lower  chambers  and  falls  into  the  second 
pipe.  A  further  increase  in  volume  will  allow 
the  sewage  to  discharge  over  the  weir  shown 
into  the  third  pipe. 


Cost  of  Meter  Repairs  at  Geneva,  N.  Y. 

— During  the  year  1910,  233  meters  were 
repaired  at  a  total  cost  of  $262.86,  averag- 
ing $.094  for  each  meter  in  use  and  $1.13  for 
each  meter  repaired.  Meters  needed  re- 
pairing from  the  following  causes:  Frost 
— 60  meters  at  a  cost  of  $54.55,  average  of 
$.91  per  meter.  Obstructions  within  the 
meter — 67  meters  at  a  cost  of  $29.58,  aver- 
age of  $.44  per  meter.  Natural  wear — 106 
meters  at  a  cost  of  $17873,  average  of  $1.68 
per  meter.    Meters  above  %-inch  in  size — 


El  103.00 


Details  of  Three  Pipe    Inverted    Syphon,    Victoria,   B.  C. 


to  a  point  2,200  ft.  from  the  beach  on  the 
outside  of  a  small  island  in  the  bay  well  into 
the  tidal  current.  The  sewer  will  here  dis- 
charge into  20  ft.  of  water  at  low  tide.  As 
the  elevation  of  the  sewer  at  the  beach  is 
103,  or  3  ft.  above  mean  high  water,  it  is  evi- 
dent that  the  effective  grade  of  the  submerged 
sewer  will  be  3/2200,  or  .136  per  cent  for  the 
minimum  flow. 

The  effect  of  this  flat  grade  with  the  small 
proportion  of  flow  to  the  full  capacity  of  the 
sewer  which  must  be  expected  in  the  first 
years  of  its  use,  would  probably  be  gradually 
to  silt  up  the  submerged  part  of  the  sewer, 
which  would  naturally  always  be  full  of  wa- 
ter, and  have  therefore  a  still  lower  velocity 
than  if  flowing  only  partially  full. 

It  was  to  offset  this  that  the  idea  was  con- 
ceived of  dividing  the  sewer  into  three  pipes 
of  different  sizes  calculated  to  carry  respec- 
tively the  flow  from  the  lower,  middle  and  up- 
per thirds  of  the  egg-shaped  main  sewer.  The 
lower  third  discharges  into  a  channel  of  res;- 


12  meters  at  a  cost  of  $62.67  ranging  from 
$0.65  to  $15.36  and  averaging  $5.22  per 
meter. 


Damage  of  $1,500  in  One  Month  Due  to 
Electrolysis. — Mr.  Geo.  G.  Earl,  general  su- 
perintendent of  the  New  Orleans  Sewerage 
and  Water  Board,  is  authority  for  the  fol- 
lowing statement: 

During  July,  1911,  611  ft.  of  12-in.  pipe  and 
67  ft.  of  8-in.  and  3S  ft.  of  6-in.  pipe  on  the  river 
front,  between  Market  and  Robin  streets,  were 
relaid  on  account  of  its  total  destruction  by 
electrolysis.  Other  damages  at  various  points 
due  to  the  same  cause  made  an  aggregate  cost 
to  the  board  from  this  cause  for  the  month  over 
$1,500.  If  the  New  Orleans  Railway  Company  is 
taking  any  steps  to  check  this  damage  we  are 
not  informed  of  it,  and  the  damage  is  certainly 
progressing  and  amounting  to  far  more  than  the 
repairs  to  date  indicate.  We  have  made  a  quite 
careful  survey  to  ascertain  exact  existing  condi- 
tions, and  hope  soon  to  have  a  report  showing 
fully  the  existing  status,  with  such  recommen- 
dations as  appear  possible  under  the  conditions. 
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Appraisal  of  the  Pacific  Telephone  and 
Telegraph  Company  of  Seattle. 

II. 

BY   HENRY   L.   GRAY,  ASSOC.    M.   AM.   SOC.   C.  E.* 

(This  is  the  second  of  a  series  of  four  arti- 
cles descriptive  of  telephone  appraisals  now 
being  made  by  the  Public  Service  Commission 
(formerly  the  Railroad  Commission)  of 
Washington.  The  first  article,  published  in 
Engineering  &  Contracting  of  May  3,  1911, 
dealt  with  the  appraisal  of  the  Independent 
Telephone  Co.,  of  Seattle,  and  stated  the  fun- 
damental principles  adopted  by  those  in  charge 
of  the  work.  This  article  briefly  describes  the 
appraisal  of  the  Pacific  Telephone  &  Tele- 
graph Co.,  of  Seattle,  and  contains  the  de- 
tailed estimate  of  the  cost  of  reproducing  the 
plant.) 

The  plant  of  the  Pacific  Telephone  &  Tele- 
graph Co.  in  Seattle  is  much  larger  than  that 
of  the  Independent  Co.,  the  appraisal  of  which 
was  described  in  the  preceding  installment. 
The  Pacific  company  now  serves  29,250  sub- 
scribers (or  station)  through  the  main  ex- 
change and  four  sub-exchanges ;  and  at  the 
date  of  the  appraisal,  or  April  1,  1910,  there 
were  under  construction  three  additional  ex- 
changes having  an  aggregate  capacity  of  12,- 
800  stations,  in  order  to  provide  for  the  rapid 
growth  of  the  city  of  Seattle,  but  the  cost 
of  these  12,800  stations  is  not  included  in  this 
appraisal. 

The  Pacific  Telephone  &  Telegraph  Co. 
operates  under  a  license  granted  by  the  Amer- 
ican Telephone  &  Telegraph  Co.,  and  main- 
tains an  extensive  plant  in  Washington,  Ore- 
gon, California,  Nevada  and  Arizona.  In  re- 
turn for  the  license  granted  by  the  parent 
company,  which  permits  the  use  of  the  Bell 
patents,  and  other  desirable  features,  the  li- 
censed company  pays  the  parent  company  AVz 
per  cent  of  its  gross  receipts.  Practically  the 
only  patents  used  by  the  company  in  question, 
and  owned  by  the  American  Telephone  &  Tel- 
egraph Co.,  are  the  receiver  and  transmitter 
found  on  all  Bell  instruments.  The  parent 
company,  in  addition  to  supplying  those  re- 
ceivers and  transmitters  actually  in  use,  per- 
mits the  licensed  company  to  keep  on  hand 
receivers  and  transmitters  aggregating  3  per 
cent  of  the  total  number  in  use.  Generally 
this  excess  is  not  sufficient,  and  for  all  in- 
struments carried  over  the  prescribed  number 
the  sub-company  must  pay  AVz  per  cent  on 
an  assumed  rental  value  of  $1.50  per  month. 
The  amount  of  such  excess  as  paid,  however, 
is  rather  immaterial. 

The  Western  Electric  Co..  which  is  con- 
trolled by  the  American  Telephone  &  Tele- 
graph Co.,  holds  the  exclusive  right  to  manu- 
facture and  sell  apparatus  under  the  Bell 
patents,  which  are  owned  by  the  American 
Telephone  &  Telegraph  Co.  As  all  licensed 
companies  are  under  contract  to  purchase 
material  and  supplies  from  the  Western  Elec- 
tric Co.,  it  might  be  presumed  that  such  con- 
tracts are  Undesirable  from  the  standpoint  of 
the  telephone  company.  An  examination  of 
the  contract,  however,  did  not  so  indicate.  In 
the  main,  the  licensed  company  designates  the 
Western  Electric  Co.  as  its  purchasing  agent 
and  agrees  to  purchase  practically  all  of  its 
supplies  either  from  or  through  the  latter.  All 
cable,   wire,  etc.,  arc  to  be  furnished  ;it  the 

actual  cost  of  manufacture,  plus  certain  per- 
centages which  seem  to  be  extremely  reason 
able.    Apparatus  manufactured  under  the  Hell 
patents  are   to  be    furnished    at     prices  no 

greater  Chan  those  paid  by  other  licensed  com- 
panies Supplies  not  manufactured  by  the 
Western  Kleetrie  Co.  ;ire  to  be  purchased  from 
other  manufacturers  and  furnished  to  the  li- 
'  '  ii  ed  Company  for  actual  cost,  plus  a  small 
percentage.  In  addition  to  supplying  material 
and  apparatus,  the  Western  F.lcctric  Co. 
agrees  to  perform  certain   special  service*, 

'Xnginetr,  WaiblriKlnn  1'iilille  Hprvleo  Com- 
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such  as  repairing  apparatus,  storing  supplies, 
and  inspecting  and  disposing  of  second-hand 
material.  All  disputes  are  to  be  decided  by 
arbitration,  and  the  licensed  company  is  given 
the  right  of  purchasing  its  supplies  elsewhere 
if  appearances  indicate  that  the  Western  Elec- 
tric Co.  cannot  rill  all  orders  promptly.  'Bhere 
is  nothing  in  the  contract  to  indicate  that  it 
is  in  the  least  disadvantageous  to  the  tele- 
phone company. 

The  appraisal  of  the  Seattle  plant  of  the 
Pacific  Telephone  &  Telegraph  Co.  was  con- 
ducted in  a  radically  different  manner  from 
that  of  the  Independent  Co.,  owing  to  the  fact 
that  the  engineers  of  the  former  company  had 
been  engaged  for  several  months  in  preparing 
an  appraisal  of  their  plant  for  submission  to 
the  Railroad  Commission.  The  Chief  Engi- 
neer of  the  company,  Mr.  A.  H.  Griswold. 
assisted  by  Mr.  A.  N.  Hall  and  others,  had 
gone  into  great  detail,  listing  every  item  of 
company  property  and  compiling  a  mass  of 
information  concerning  the  plant.  All  of 
these  data  were  placed  at  the  disposal  of  the 
engineers  of  the  Commission,  greatly  facili- 
tating their  work.  The  fact  that  the  list  of 
property  had  been  compiled,  however,  did  not 
in  any  way  relieve  the  Commission's  engi- 
neers of  the  responsibility  of  ascertaining  that 
such  property  really  existed,  so  a  thorough 
check  was  made  in  order  to  determine  the 
accuracy  of  the  compilations. 

The  statements  of  physical  property  were 
checked  in  much  the  same  manner  as  were 
the  records  of  the  Independent  Co.,  namely, 
selecting  a  number  of  districts  at  random  and 
subjecting  such  districts  to  a  thorough  check. 
Poles  and  guys  were  counted,  aerial  cable 
was  gaged  and  measured,  while  all  manholes 
lying  in  the  several  districts  were  entered  in 
order  to  verify  the  figure  representing  the  un- 
derground system.  After  approximately  75 
per  cent  of  the  entire  outside  plant  had  been 
gone  over,  it  was  deemed  unnecessary  to  at- 
tempt to  verify  the  remaining  25  per  cent,  as 
shown  by  the  company's  statements.  But 
such  statements,  as  compiled,  were  modified 
according  to  the  differences  which  had  been 
found  to  exist,  and  the  corrected  statement 
embodied  in  the  final  report.  For  instance : 
If,  after  examining  75  per  cent  of  the  aerial 
cable,  it  was  found  that  the  company's  figures 
on  that  portion  of  the  plant  showed  an  error 
of  2  per  cent,  it  was  assumed  that  the  total 
of  aerial  cable,  as  shown  by  the  company,  was 
in  error  by  that  amont.  This  assmption  was 
justified  in  the  case  of  several  items  which 
were  checked  in  their  entirety,  and  undoubted- 
ly gave  very  close  results.  All  distances  were 
scaled  from  the  office  maps  and  plats,  an 
allowance  of  1  per  cent  being  made  for 
shrinkage  of  linen  prints.  The  company's 
statement  of  subscribers'  station  apparatus  had 
been  compiled  by  the  company  engineers  from 
an  actual  inspection  of  each  instrument  in  use. 
This  statement  was'  checked  with  the  Wire 
Chief's  records,  while  many  stations  were 
selected  at  random  and  re-checked.  Private 
branch  exchanges  and  intercommunicating  sys- 
tems were  listed  from  an  actual  inspection, 
and  it  was  in  these  items  that  the  greatest 
differences  were  found  to  exist,  owing  to  an 
error  in  listing  the  switchboards  under  the 
wrong  code  numbers.  All  of  the  central  sta- 
tion apparatus  was  carefully  listed,  the  cir- 
cuits being  checked  in  detail  with  the  circuit 
drawings,  As  more  time  was  allowed  in  the 
case  of  this  company  than  in  that  of  the  In- 
dependent Co  ,  the  statement  of  quantities  pro- 
vided was  undoubtedly  very  nearly  correct. 

<  Ibtaining  the  market  prices  of  material 
was  attended  with  no  great  difficlty,  owing 
to  the  fact  that  the  Pacific  company  issues 
.i  monthly  price  list  showing  the  market  prices 
of  all  material  and  apparatus  F.  (>.  B.  San 
FranciSCO,  winch  price,  of  course,  would  ap- 
ply to  Seattle  and  all  other  Coast  points. 
Heine  it  was  only  necessary  to  ascertain 
Whether  or  not  the  prices  shown  upon  the  list 
weie  reasonable     lii  spite  of  the  fact  that  it 


has  been  repeatedly  claimed  by  uniform] 
persons  that  excessive  prices  are  charged  II 
the  Western  Electric  Co.  to  the  licensed  coil 
panies  of  the  American  Telephone  &  Tell 
graph  Co.  (of  which  the  Pacific  Telephone! 
Telegraph  Co.  is  one),  yet  it  was  found  thl 
in  almost  every  case  the  prices  shown  in  t| 
monthly  list  were  less  than  the  prices  pal 
by  independent  companies  for  the  same  ml 
terial.  Many  quotations  were  obtained  frc| 
independent  manufacturers,  nearly  all 
which  were  in  excess  of  the  prices  paid 
the  Pacific  Telephone  &  Telegraph  Co. 

In  addition  to  the  tangible  items,  there  w 
included  in  the  estimate  of  the  cost  of  repi 
duction,  10  per  cent  to  cover  Engineerii 
Supervision  and  Organization  Expense ;  5  £ 
cent  for  contingencies,  and  IVz  per  cent  i 
Interest  During  Construction,  it  being 
sumed  that  three  years  would  be  required 
reconstruct  the  plant  and  that  all  of  t 
money  would  be  in  use  one-half  of  the  tin 
the  annual  interest  rate  being  5  per  cent, 
was  deemed  proper  to  include  in  the  estim, 
an  allowance  for  Stores  and  Working  Capit 
The  amount  allowed  for  Stores,  or  $125,0* 
was  based  upon  the  actual  value  of  suppl 
on  hand  in  storerooms  and  material  yar> 
[Although  $248,580  of  supplies  were  on  ha 
at  the  time  of  the  appraisal,  this  was  deem 
abnormally  large,  due  to  an  unusual  amot 
of  construction  in  progress  at  that  time 
Editors]. 

The   amount   allowed   for  Working  Ca 
tal,  $75,000,  was  purely  arbitrary.  There 
little  doubt  but  that  this  latter  figure  was  t 
cessive,  and  that  $50,000  would  have  been 
sufficient  allowance.     The  item  of  Broke 
Fees,  amounting  to  3.75  per  cent  of  all  pi 
ceding  items,  was  included  on  the  theory  tl 
in  case  the  plant  were  to  be  reconstructed 
its  entirety  at  least  25  per  cent  of  the  stc 
would  be  paid  up,  while  the  remaining  capi 
would  be  supplied  from  the  sale  of  bonds' 
par,  the  commissions  on  such  sales  amounti 
to  5  per  cent  of  75  per  cent  of  the  total  < 
penditure.    The  item  of  Exchange  Right 
Way  really  represents  the  probable  cost 
obtaining  permission  to  set  poles,  and  otl 
construction  permits.  It  was  based  upon  act' 
expenditures  being  incurred  at  the  date 
the  estimate,  and  the  total  shown  is  appro 
mately  0.4  per  cent  of  the  estimated  cost 
reproduction  of  the  physical  property  of  t 
plant.    As  in  the  case  of  the  Independent  C 
no  allowance  was  made  for  the  cost  of  < 
taining  stations,  for  the  reasons  previously 
out. 

The  annual  depreciation  and  deprecial 
value  of  the  plant  were  calculated  in  the  sa: 
manner  as  in  the  case  of  the  Independi 
Co.,  with  the  exception,  that  in  this  case  it  » 
impossible  to  determine  the  average  age  of  I 
dollar  invested  in  different  classes  of  proper 
owing  to  the  destruction  of  the  records  in  1 
San  Francisco  lire :  hence,  the  average  a; 
were  assumed,  being  based  upon  such  facts 
were  obtainable.  All  indirect  items  were  cc 
sidered  as  non-depreciating  for  the  reascl 
stated  in  the  previous  installment. 

Table  I  following  shows  the  condensed 
timate  of  the  cost  of  reproduction,  specifyi 
an  allowance   for   Engineering,  Interest,  a 
other  indirect  items;  while  Table  II  sho 
such   indirect  charges  distributed  among 
physical  property  items: 

TABLE  I.— CONDENSED  ESTIMATE  OF  Tl 
COST  OK  lUCIMlODiriNO  TDK  SKATT 
PLANT  OF  THE  PACIFIC  TKl.KI'HONE 
TEIjEOHAI'II  COMPANY,  ON  APKHj  1.  li 

1.   Cole  lines  $  211.MJ 

Aerial    cable   *-'"'"J5! 

.:     Verlal    wire   ,?Mi 

I    Umleitfroimii  eonihilt   ,lt»!»,Mj 

,-|.  Cnil.  i  Ki  omul  entile,  main   "'!,,f?5 

«.  Underground  entile,  suliMlillni  y .  .  .  29»51J 

7.  I  'Intel xnuiiul    en  hie.    house   4.3.1 

8,  Submarine    entile   -iMl 

;i.  Ceiilnil  oltlee  e<n>l|imeiit   ,s'-,Yi3 

in  ButWCI'llierK'  station  a |ipa nil  us .  .  1:,9>J5j 
II.  BUbiCrllie-H'  station  Installation..  ,i9'Ji 

I".   I""P    wiles   7..W 

111    Interior    block    Wiles   li»< 
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Private  branch   exchanges   61,648.82 

Booths  and  special  fittings   928.50 

Exchange  right  of  way   7,339.51 

Exchange  real  estate  and  build- 
ings   305,515.00 

Furniture  and  fixtures   6,000.00 

Tools  and  vehicles   7,190.00 

Eng.,  supv.  and  org.  expense....  216,174.89 

Interest  during  construction   178,344.29 

Contingencies    127,813.41 

Stores  and  working  capital   200,000.00 

Brokers'  fees   108,153.05 

Total   $2,992,234.58 

4.BLE  II.  —  COST  OF  REPRODUCTION 
SHOWING  "LOADING"  DISTRIBUTED 
AMONG  THE  PHYSICAL  PROPERTY 
ITEMS. 

Pole  iines  $  272,175.81 

Aerial    cable   267,151.34 

Aerial  wire   87,788.67 

Underground  conduit   399,317.17 

Underground  cable,   main   218,164.31 

Underground  cable,  subsidiary...  38,149.66 

Underground  cable,  house   5,214.21 

Submarine  cable   3,462.26 

Cential  office  equipment   621. 723. 9S 

Subscribers'  station  apparatus...  179,288.75 

Subscribers'  station  installation..  89,820.07 

Drop   wires   99,442.03 

Interior  block  wires   2,353.67 

Private  branch  exchanges   79,416.01 

Booths  and  special  fittings   1,206.10 

Exchange  right  of  way   9,454.76 

Exchange  real  estate  and  build- 
ings   393,614.42 

i.  Furniture  and  fixtures   7,729.20 

».  Tools  and  vehicles   9,262.16 

!.  Stores  and  working  capital   207,500.00 

Total   $2,992,234.58 

Net  Loading  is  26.69  per  cent,  and  consists 
f  items  21.22  and  24  given  in  Table  I.  Table 
II  shows  a  detailed  estimate  as  made  by 
le  engineers  of  the  Railroad  Commission  : 

ABLE  III.— RETAILS  OF  RAILROAD  COM- 
MISSION REPRODUCTION  ESTIMATE 
APRIL  1,  1910. 

(1.)    Pole  Lines. 
(Labor  and  Material.) 
5,444  37% -ft.    cedar    poles,  stepped 

and  painted,  at  $10  $  54,440.00 

3,530  37% -ft.  cedar  poles,  unstepped 

and  unpainted,  at  $8.25   29,122.50 

4.593  37%-ft.    cedar    poles,  stepped 

and  unpainted.  at  $9.15   42,025.95 

267  37% -ft.  cedar  poles,  unstepped 

and  painted,  at  $9.15   42.025.95 

3,242  45-ft.    cedar   poles,   ave.  price, 

half  int.,  at  $7   32,694.00 

376  45-ft.   cedar  poles,  ave.  price, 

third  int.,  at  $4.65   1,748.40 

154  erossarms,    6    pin,    single,  at 

$0.89    137.06 

931  erossarms,    10    pin,    single,  at 

$1.17    1,089.27 

6,103  crossa-.ms,    16    pin,    single,  at 

$1.30    8,050.90 

5.0S9  erossarms,  20  knob,  single,  at 

$1.12    10,179.68 

3  erossarms,    6    pin,    double,  at 

$2.00    6.00 

142  erossarms.    10  pin,    double,  at 

at    $2.50   355.00 

1,291  erossarms,    16   pin,    double,  at 

$3.00    3,873.00 

1,914  erossarms,  20  knob,  double,  at 

$2.50    4,785.00 

48  erossarms,    16    pin,  creosoted, 

at    $1.45   69.60 

33  wooden  cable  arms,  at  $0.80...  26.40 
288  angle    iron    back    braces,  at 

$1.15    331.20 

46  extra  braces,  sets,  at  $0.35   16.10 

553  oak  brackets,  at  $0.05   27.65 

1.24S  anchor  guys,  at  $10   12,480.00 

3,310  head  guys,  at  $5   16,550.00 

8  push  braces,  at  $4   32.00 

154  guy  stubs,  at  $4   616.00 

S  high  tension  guards,  at  $25...  200.00 

Total  pole  lines  $211,264.41 

(2.)    Aerial  Cable. 
(Labor  and  Material.) 
1,520  lin.    ft.    L.    C.    cable,    19  ga., 

25  pr.  at  $0.19  $  288.80 

31,530  lin.    ft.    L.    C.    cable,    19  ga., 

50  pr.  at  $0.2S   17,228.40 

'3,740  lin.    ft.    L.    C.    cable,    19  ga., 

100  pr.  at  $0.47   44,057.80 

3,530  lin.    ft.    L.    C.    cable,    19  ga., 

150  pr.  at  $0.61   2,153.30 

2,240  lin.    ft.    L.    C.    cable,    22  ga., 

15  pr.  at  $0.12   268.80 

10,270  lin.    ft.    L.    C.    cable,    22  ga., 

25  pr.  at  $0.17   6,845.90 

29.400  lin.    ft.    L.    C.    cable,    22  ga., 

50  pr.  at  $0.22   50,468.00 

29,685  lin.    ft.    L.    C.    cable,    22  ga., 

100  pr.  at  $0.31   40,202.35 

42.040  lin.    ft.    L.    C.    cable,    22  ga., 

150  pr.  at  $0.48   20,179.20 

12,310  lin.    ft.    L.    C.    cable,    22  ga.. 

200  pr.  at  $0.51   6,278.10 

1.890  lin.   ft.   Okonite   cable,   22  ga., 

10  pr.  at  $0.32   604.80 

3,580  lin.   ft.   Okonite   cable,   22  ga., 

20  pr.  at  $0.42   1.503.60 


293  15  pr.  No.  14  W.  E.  terminals, 

at    $7.90   2,314.70 

5  25  pr.  No.  14  W.  E.  terminals, 

at    $9.95   49.75 

116  15  pr.  No.  8  W.  E.  terminals, 

at    $6.87   796.92 

83  25  pr.  No.  8  W.  E.  terminals, 

at    $8.09   671.47 

241  50  pr.  No.  8  W.  E.  terminals, 

at    $12.40   2,988.40 

14  25    pr.    J-62    Unprotected  ter- 
minals, at  $22.61   316.54 

110  50    pr.    J-62    Unprotected  ter- 
minals, at  $34.09   3,749.90 

21  100   pr.    J-62   Unprotected  ter- 
minals, at  $54.55   1.145.55 

3  150  pr.  J-62   Unprotected  ter- 

minals, at  $84.48   253.44 

2  50  pr.  J-62  Unprotected  ter- 
minals with  No.  19G  Pot- 
head,  at  $36.69   73.38 

2  100  pr.  J-62  Unprotected  ter- 
minals with  No.  19G  Pot- 
head,  at  $63.53   127.06 

23  10  pr.  No.  6  Okonite  terminals, 

at    $3.35   77.05 

51  20  pr.  No.  6  Okonite  terminals, 

at    $4.84   246.84 

11  25  pr.  No.  6E  terminal  blocks, 

at    $1.55   17.05 

1  10  pr.  No.  54  terminal  blocks, 

at  $1   1.00 

8  25  pr.  No.  54  terminal  blocks, 

at    $1.85   14.80 

83  wooden  plattorms,  at  $2.50   207.50 

2,400  lin.  ft.  cable  moulding,  at  $0.05  120.00 

9,596  open  line  fuses,  at  $0.09   863.64 

650  aerial  cable  bonds,  at  $5   3.250.00 

Total  aerial  cable  $207,364.04 

(3.)    Aerial  Wire. 
(Labor  and  Material.) 
663.66  loop  miles  No.  14  iron  wire, 

on  glass,  at  $24.40  $  16,193.30 

1,353.16  loop  miles  No.  14  iron  wire, 

on  knobs,  at  $22.30   30,175.47 

.37  loop  miles  No.  12  iron  wire, 

on  glass,  at  $27.20   10.06 

3.70  loop  miles  No.  12  iron  wire, 

on  knobs,  at  $25.10   92. S7 

248.88  loop    miles    No.    14  copper 

wire,  on  glass,  at  $48.60..  12,095.57 
.89  loop    miles    No.    12  copper' 

wire,  on  glass,  at  $72.47..  64.50 
.57  loop    miles    No.    10  copper 

wire,  on  glass,  at  $114.61..  65.33 
9.93  loop  miles  No.  14  W.  P.  iron. 

on   knobs,  at  $44.40   440.89 

32.25  loop  miles  No.   14  B.   R.  C. 
copper  wire,  on  knobs,  at 

$101.70    3,279.83 

76.5    spans,    20.84   loop   miles  No. 

14  aerial  conduit,  at  $45..  3,442.50 
9,152      bridle  wires  No.  18  B.  R.  C. 

copper,  at  $0.25   2.2SS.00 

Total  aerial  wire  $  68.14S.32 

(4.)    Underground  Conduit. 
(Labor  and  Material.) 
312.233  duct.  ft.  vitrified  clay  conduit, 

at    $0.25  $  78,058.25 

471,549  duct.  ft.  fibre  conduit,  at  $0.30.  141,464.70 
17,786    duct.  ft.  creosoted  wood  con- 
duit, at  $0.24   4,268.64 

9,649  duct.  ft.  wrought  iron  pipe  1% 

ins.,  at  $0.27   2.605.23 

30,691  duct.  ft.  wrought  iron  pipe  2 

ins.,  at  $0.30   9,207.30 

3.439  duct.  ft.  wrought  iron  pipe  2% 

ins.,  at  $0.36   1,238.04 

1.690  duct.   ft.  wrought  iron  pipe,  3 

ins.,  at  $0.42   709.80 

823  duct.  ft.  wrought  iron  pipe  3% 

ins.,  at  $0.47   3S8.2i 

720  lin.  ft.  wrought  iron  pipe  1% 

ins.  on  pole,  at  $0.10   72.00 

5,250  lin.    ft.    wrought    iron    pipe  2 

ins.  on  pole,  at  $0.14   735.00 

3,045  lin.   ft.   wrought  iron   pipe  2% 

ins.  on  pole,  at  $0.20   609.00 

1.440  lin.    ft.    wrought    iron    pipe  3 

ins.  on  pole,  at  $0.27   388.80 

300  lin.    ft.    wrought   iron   pipe  3% 

ins.  on  pole,  at  $0.35   105.00 

72  brick  manholes,  round,  at  $70.  .  5,040.0" 

9  brick  manholes,  square,  at  $90  S10.00 
8  brick    manholes,    diamond,  at 

$90    720.00 

299  brick  manholes,  oval,  at  $90...  26,910.00 
31  concrete  manholes,  rectangular 

No.  75,  at  $55   1,705.00 

29  concrete  manholes,  rectangular 

No.  76,  at  $75   2.175.00 

1  concrete   manhole,  rectangular 

No.  77,  at  $100   100.00 

4  concrete  manholes,  rectangular 

No.  78,  at  $70   280.00 

13  concrete  manholes,  rectangular 

No.  79,  at  $115   1,495.00 

1  concrete    manhole,  rrctangular 

No.  80,  at  $125   125.00 

12  concrete  manholes,  rectangular 

No.  81,  at  $30   360.00 

10  round   brick   manholes,  special 

covers,  at  $110   1.100.00 

4  large    exchange    manholes,  at 

$250    1,000.00 

41  square  handholes,  at  $25   1,025.00 

1,556  sq.   yds.  brick   pavement,  torn 

up  and  relaid,  at  $3.75   5,335.00 

3.77S  sq.  yds.  asphalt  pavement,  torn 

up  and  relaid,  at  $4   15,112.00 

14,000   lin.    ft.    plank   pavement  torn 

up  and  replaced,  $0.45   6,300.00 

Total  underground  conduit ..  $309. 941. 9S 


(5.)    Underground  Cable  Main. 
(Labor  and  Material.) 
1,121  lin.    ft.    L.    C.    cable,    19  ga., 

50  pr.,  at  $0.26  $  291.46 

947  lin.    ft.    L.    C.    cable,    19  ga., 

100  pr.  at  $0.45   426.15 

35,169  lin.    ft.    L.    C.    cable,    19  ga., 

150  pr.  at  $0.58   20.398.02 

10.229  lin.    ft.    L.    C.    cable,    19  ga., 

300  pr.  at  $1.20   12,274.8'/ 

3,329  lin.    ft.    L.    C.    cable,    22  ga., 

50  pr.  at  $0.20   665.80 

5,350  lin.    ft.    L.    C.    cable,    22  ga., 

100  pr.,  at  $0.29   1,551.50 

3,097  lin.    ft.    L.    C.    cable,    22  ga., 

150  pr.,  at  $0.46   1,424.62 

3.53S  lin.    ft.    L.    C.    cable,    22  ga., 

200  pr.,  at  $0.49   1,733.62 

504  lin.    ft.    L.    C.    cable,    22  ga., 

300  pr.,  at  $0.64   322.56 

154,954  lin.    ft.    L.    C.    cable,    22  ga.. 

400  pr.,  at  $0.77   119,314.58 

6,640  lin.    ft.    L.    C.    cable,    22  ga., 

600  pr.  at  $1.01   6,706.40 

3  100  pr.  No.  22  ga.  central  office 

Potheads,    at   $10   30.00 

3  150  pr.  No.  22  ga.  central  office 

potheads,    at   $10.50   31.50 

1  200  pr.  No.  22  ga.  central  office 

pothead,  at  $12.65   12.65 

40  400  pr.  No.  22  ga.  central  office 

potheads,    at   $16.80   672.00 

5  600  pr.  No.  22  ga.,  central  office 

potheads,    at    $23. S5   119.25 

2  50  pr.  No.  19  ga.  central  office 

potheads,  at  $10   20.00 

5  300  pr.  No.  19  ga.  central  office 

potheads,    at    $16. S5   84.25 

5,648  lin.   ft.  50  pr.  22  ga.   silk  and 
cotton     terminal     cable,  at 

$0.55    3,106.40 

408  lin.  ft.  20  pr.  19  ga.  as  above, 

at    $0.37   150.96 

Total  main  underground  ca.  .$169,336.52 
(6)    Underground  Cable — Subsidiary. 
(Labor  and  Material.) 
1,751  lin.    ft.    L.    C.    cable,    19  ga.. 

50  pr.,  at  $0.28  $  490.28 

1,140  lin.    ft.    L.    C.    cable.    19  ga., 

100  pr.,  at  $0.49   558.60 

726  lin.    ft.    L.    C.    cable,    19  ga., 

150  pr..   at   $0.62   450.12 

553  lin.    ft.    L.    C.    cable,    19  ga., 

300  pr.,  at  $1.27   702.31 

462  lin.    ft.    L.    C.    cable.    22  ga., 

25   pr.,  at  $0.14   64.68 

22,039  lin.    ft.    L.    C.    cable,    22  ga., 

50  pr.,   at  $0.22   4,848.58 

7.93S  lin.    ft.    L.    C.    cable,    22  ga., 

100  pr.,  at  $0.33   2,619.54 

3,294  lin.    ft.    L.    C.    cable.    22  ga., 

150  pr.,  at  $0.52   1,712.S> 

1,746  lin.    ft.    L.    C.    cable,    22  ga., 

200  pr.,  at  $0.57   995.22 

298  lin.    ft.    L.    C.    cable,    22  ga., 

300  pr.,  at  $0.73   217.54 

401  lin.    ft.    L.    C.    cable,    22  ga.. 

400  pr.,  at  $0.82   328.82 

55  lin.    ft.    L.    C.   block   cable.  22 

ga..  15  pr.,  at  $0.19   10.45 

1,565  lin.    ft.    L.    C.    block   cable,  22 

ga.,  25  pr.,  at  $0.21   328.65 

2,035  lin.   ft.   Okonite  cable,   22  ga., 

10  pr.,  at  $0.32   651.20 

2,090  lin.   ft.    Okonite   cable.   22  ga., 

20  pr.,  at  $0.42   877.80 

4  15  pr.  No.  14  W.  E.  terminals, 

at    $7.90   31.60 

21  25  pr.  No.  14  W.  E.  terminals. 

at    $9.95   208.95 

14  25  pr.  No.  8  W.  E.  terminals. 

at    $8.09   113.26 

63  50  pr.  No.  8  W.  E.  terminals, 

at    $12.40   7S1.20 

5  25    pr.    J-62    unprotected  ter- 

minals, at  $22.61   113.05 

91  50    pr.    J-62    unprotected  ter- 
minals, at  $34.09   3,102.19 

41  100   pr.    J-62    unprotected  ter- 

minals, at  $54.55   2,236.55 

11  150   pr.    J-62    unprotected  ter- 
minals, at  $84. 4S   929.28 

5  50    pr.    G-133    protected  ter- 

minals, at  $46.81   234.05 

10  100   pr.    G-133    protected  ter- 
minals, at  $75.19   751.90 

9  150    pr.    G133    protected  ter- 
minals, at  $114.32   1.028.88 

2  50     pr.     15-A     protected  ter- 

minals, at  $43.88   87.76 

6  100    pr.    15-A    protected  ter- 

minals, at  S66.91    401.46 

4  150    pr.    15-B    protected  ter- 

minals, at  $92.91   371.64 

7  200    pr.    15-B    protected  ter- 

minals, at  $145.44   1,018.08 

22  50    pr.    cross    connecting  box 

terminals,  at  $25.93   570.46 

9  100    pr.    cross    connecting  box 

terminals,  at  $41   369.00 

3  150   pr.    cross   connecting  box 

terminals,  at  $52   156.00 

5  200   pr.    cross   connecting  box 

terminals,  at  $62.50   312.50 

1  300    pr.    cross    connecting  box 

terminals,  at  $83.50   83.50 

1  400   pr.    cross   connecting  box 

terminals,  at  $107.50   107.50 

1  600   pr.    cross   connecting  box 

terminals,  at  $152.38   152.38 

33  No.    6    Okonite    terminals,  at 

$4.05    133.65 

3  50    pr.    J-62    unprotected  ter- 
minals, 19  ga.,  at  $36.69   110.07 
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4  100   pr.    J-62    unprotected  ter- 

i  lnminals'^19,.,sa-'  at  563  53   254.12 

1  100    pr.    G-133    protected  ter- 

minals,  19  ga.,  at  $85.28   85.28 

1  150    pr.    G-133    protected  ter- 

,  ,n?linals'  19  S&->  at  $109.72....  109.72 

1  100    pr.    15-A    protected  ter- 

minals,  19  ga.,  at  $77   77.00 

194  wooden  platforms,  at  $2.50   485  00 

18  pole  balconies,  at  $5.50   99  00 

2,  ,00  lin.     ft.     cable    moulding,  at 

$0-09   ..   »43.oo 

Total  underground  cable,  sub- 
sidiary  $  29,614.70 

(7).    House  Cables. 
(Labor  and  Material.) 
740  ft.  15  pr.   22  ga.  L.  C.  cable, 

,  ,„  ,.at    $0.19..  $  Ho.60 

2,560  ft.  25  pr.  22  ga.  L.  C.  cable, 

at  $0.21   C07  fin 

2.030  ft.   50  pr.  22  ga.  L.  C.  cable', 

at    $0.31   629  30 

70  ft.  75  pr.  22  ga.  L.  C.  cable! 

at    $0.36   25  20 

870  ft.  100  pr.  22  ga.  L.  C.  cable!  • 

at    $0.44   QR2  si) 

630  ft.  150  pr.  22  ga.  L.  C.  cable', 

at    $0.68   360  40 

1,930  ft.  20  pr.  22  ga.  silk  and  cotton 

cable,   at  $0.22   424  60 

40  ft.  50  pr.  22  ga.  silk  and  cotton 

cable,   at  $0.42   16  8C 

240  ft.  10  pr.  22  ga.  Okonite  cable, 

at    $0.32  .  768O 

400  ft.  20  pr.  22  ga.  Okonite  cable, 

at    $0.42   168  00 

4  10  pr.  No.  14  W.  E.  terminals, 

at    $2.81....  1124 

7  15  pr.  No.  14  W.  E.  terminals, 

at  $7.90   55  30 

2  25  pr.  No.  14  W.  E.  terminals, 

at    $9.95   19  90 

1  25  pr.   No.   8  W.  E.  terminal, 

at    $S.09   g.09 

1  25    pr.    J-62    unprotected  ter- 

minal, at  $22.G1   22.61 

15  50    pr.    cross    connecting  box 

.      terminals,  at  $25.93.,   388.95 

4  100    pr.    cross    connecting  box 

terminals,  at  $41   164.00 

5  150   pr.    cross   connecting  box 

terminals,  at  $52   260  00 

2  200   pr.    cross   connecting  box 

terminals,  at  $62.50   125.00 

1  300    pr.    cross    connecting  box 

terminal,  at  $83.50   83  50 

1  400   pr.    cross   connecting  box 
,  terminal,  at  $107.50   107  50 

3  No.    6    Okonite    terminals,  at 

$4.05    .   12.15 

48  25  pr.  No.   6  terminal  blocks, 

,„at    $1J6   79.68 

14  10  pr.  No.  54  terminal  blocks, 

at   $1   14_Oo 

43  25  pr.  No.  54  terminal  blocks, 

at    $1.85   79.55 

1  10  pr.  No.  6-B  terminal  block, 

at    $0.75   75 

71  20  pr.  No.  6-D  terminal  blocks, 

at    $1.23   8733 

8  10  pr.  No.  12  terminal  blocks. 

at    $0.97   7.76 

23  20  pr.  No.  12  terminal  blocks, 

at    $1-37   31,51 

Total  house  cables  $  4,320.92 

(8.)    Submarine  oable. 
(Labor  and  Material.) 
350  lin.  ft.  7  pr.  3  strand  14  ga. 
,.„„     steel  armored  cable,  at  $1.10.$  385.00 
630  lin.  ft.  25  pr.  22  ga.,  same  as 

above,  at  $0.83   522  90 

350  lin.  ft.  7  pr.   18  ga.,  same  as 

above,  at  $0.96   336  00 

550  lin.  ft.  50  pr.  22  ga.,  same  as 

above,  at  $0.21   115  50 

64,760  lin.   ft.,    No.   14   BRC  twisted, 

at  $17.00  per  M   1  100  92 

1  25  pr.  No.  8  W.  E.  terminal, 

at    $8.50   8.50 

2  2o    pr.    No.    J-62  unprotected 

terminals,  at  $22.60   45  20 

3  50    pr.    No.    J-62  unprotected 

terminals,  at  $54.55   163  65 

4  wooden  platforms,  at  $2.50   10.00 

Total  submarine  cable  $  2,687.67 

(9.)    Central  Office  Equipment, 
(Labor  and  Material.) 
Main  Exchange. 
Subscribers,  or  "A"  Board. 
2'i  sections    framework  equipped, 

at    $267.02  $  6.141.46 

3  neot Ions   framework    blank,  at 

$262.93   788.79 

I  cable  turning  nectlon,  at  $105..        105  00 

7  angle  flcctlonfl,  at  $20   140  00 

I  end  panel,  at   $25   25  00 

220,800  No.    92  Jackfl  mid   cable  huI.h. 

„r.„      mill,  at  $0.38:):,  7...    84,676.80  ■ 

13,000  .N...    92    Jack*    and    cable  out 

crunk,  at  $0.37   4  995  00 

9,600  cable  extenHlon  nubn.  mul..  ut 

$0.1035   903  60 

440  efible  extension  out  trunk  mul 

■  it    $0.1,9   39  80 

1  V,',',  ol"  reflculiinceii.  at  $0.14  61.80 

'., "  '  '' 1  "" "•  ""I  rate,       $n.r,7    11, sol. 40 
l.Si,  ford  elieullH,  iiieHMiiKe  rati-,  at 

$13.17    1  79]  j 2 

ISA  cord     circuit*,     lono     lent,  at 

■*•'«    1,918.86 


•  68 

68 
68 
68 

68 


1,292 
8,060 
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operators'     telephone  circuits, 
at  $12.68  

generator  circuits,  at  $0  75 

pilot  circuits,  at  $3.15... 

supervisors    call    circuits,  'at 
$1.96   

instruction  circuits  (wired),'  at 

,  $1.21   

call  wire  circuits,  at  $0.50 ! 

answering    jack     circuits,  at 
$3.55   

position  coin  collector  circuits 
at  $5.03  

position  message  register  "cir- 
cuits, at  $2.35  

position  message  register  cir- 
cuit (wired),  at  $0.10  

supervisors'  telephone  circuits, 
at  $3.71  

supervisors'  ringer  circuits,'  at 
$0.68    

supervisors'  buzzer  circuits,'  at 
$3.62   

night  alarm  circuits,  at  $5  80 

special  trunk  circuits,  Tacoma, 
at  $2.94  

special  long  line  circuits. .!!  . 

switchboard  lighting  circuit... 


862.24 
51.00 
214.20 

133.28 

82.28 
646.00 

28,613.00 

40.24 

16.45 

.10 

29.68 

15.64 

28.96 
34.80 

58.80 
239.30 
281.68 


Total  "A"  board,  main  exch ..  $144,825.9 


Trunk  or  "B"  Board. 
6  sections    framework,    6  panel 

(equipped),  at  $230.42  

1  section     framework,     8  panel 

(equipped),  at  $266.39  

1  section    framework,     6  panel 

(blank),  at  $224.66  

1  cable  turning  section,  at  $105.. 
5  angle  sections,  at  $20... 

1  end  panel,  at  $25  

68,800  No.    92  jacks  and   cable  sub- 

„„„     sobers'  mul.,  at  $0.373  

420  No.   92  jacks  and   cable  local 

trunk  mul.,  at  $0.373  

9,600  cable     extension  subscribers' 

mul.,  at  $0.093  

60  cable  extension  local  mul.  at 

$0,093   '.. 

130  busy_  and    trouble    backs,  at 

$0.  /9   

44  in  toll  trunks,  at  $13.51..!! 
296  inter-office  trunks,  at  $14.84... 
28  inter-office  trunks  without  cord 

and  plugs,  at  $11.63  

5  wire  chief  test,  at  $3.21  

13  operators'     telephone  circuits 

at  $6.86  

13  generator  circuits,  at  $0.75..." 
13  supervisors'    call    circuits  at 

$2.07   

13  pilot  circuits,  at  $5.21  !!!!! 

26  call  wire  circuits,  at  $0.50. ... . 
13  call   wire   circuits    (wired),  at 

$0.45   

2  supervisors'  telephone  circuits 
at    $9.61  ; 

2  supervisors  buzzer  circuits,  at 

$3.62    

13  telephone    grouping    keys,  at 
$3.22   7  

3  night  alarm  circuits,  at  $4.53.! 
30  test  and  plug  up  circuits,  at 

$3.21   

20  test  and  plus 
$1.60  . 

1  switchboard  lighting  circuit.'at 
$69.56  

1  switchboard    test  circuit 
$44.98  


IS   up   circuits,  at 


at 


1,382.52 

266.39 

224.66 
105.00 
100.00 
25.00 

25,662.40 

156.66 

892.80 

5.58 

102.70 
594.44 
4,392.64 

325.64 
16.05 

89.18 
9.75 

26.91 
67.73 
13.00 

5.85 

19.22 

7.24 

41.86 
13.59 

96.30 

32.00 

69.56 

44.98 


Total  "B"  Board,  main  exch.. 

Desks   

ISO  operators'  telephone  sets..!!!!! 

Main  distributing  frame  

Inter,  distributing  frame  

Relay  (local)  rack  

Message  register  rack  

Pot  head  rack  

Miscellaneous  cable  racks  ! 

Fuse  panels  and  repeater  coil 

racks   

Switchboard  cable  

Jumper  wire  

Power  panel  

Battery  panel  

Power  protection  panel — A.  C. 
Power  protection  panel— D.  C. 

Power  conduit  

Power   wiring  , 

1 er  lOquipment,  Main  Kxclian 


$  34,789.65 
$  4,002.50 
270.00 
6,317.66 
1,895.66 
519.14 
1,674.50 
240.00 
562.50 

1,159.09 
24,447.25 
3,223.02 
1,213.61 
227.42 
194.88 
111.66 
323.36 
798.59 


M-7  W.  E.^  generator 
1    35  hp.  220  volt  G.  E.  Induction 

motor   

1  compensator  !!.!!'. 

1  M-7  YV.   10.  generator  !...! 

1  30  hp.   220  volt  D.   C.  W.  E. 

motor   

1  M  -4    W.    10.   generator ......... 

1  9',<.   hp.   200  volt  1).  C.   W  E. 

motor   

1  P-]  \V.  ED,  dynamotor,  220  volt 

1  I'-l   \V.  10.  (Ivnamotnr,  2H  volt.. 

2  No.   70  Interrupters,  at  $99. ,10 
I  machine  table  


ge. 


$1,325.25 
64.13 
1,261.13 

577.13 

128.25 
LS6. 1 1 

199.00 
25.00 


Total  power  equipment  $  3,706.00 

Storage    Itnttci  y,   Main  lOxchango. 
11  C.    A.    type    G-ll     lend  lined 

w  I   InnliS,  at   $22.7.1....        $       ">r,0  ''ti 

1IC.     A.     type    Q-15    lead  lined 

t ;  1  r  1 K  m,  at    112.20   13  4  ■>() 

"   •'•    A.    I\  pe    (  !  .11    elements,  lit 

.,       $'■!•''  r'"    1.578.60 

II  <      A.    type   G-ll    .lenientH,  at 

M8.80    514(0 


I  N  G  Vol.  XXXVI.    No.  13^1 

11  sets  fittings  G-41  cells,  at  $6.95  76  481 
11  sets  fittings  G-15  cells   at  $3.01  33  U 

Electro]  tyte  for  above   140.00 

Total  storage  battery  $    2  727  311 

Furniture  and  fixtures   3  609  61  ' 

Installation   material   350.OO 

Grand  total  main  exchange.  .$244,140.57  ] 
East  Exchange. 
(Labor  and  Material.) 
'A"  Board  Subscribers. 
13  sections    8    panel  framework 

equipped,    at   $213.84  $    2  779  98  I 

1  section    8     panel     framework  "'"aBZl 

blank,  at  $205.99   201  <M  I 

1  section  cable  turning,  at  $195  IgT  00 

4  sections  angle,  addl    $20.  7  ?  gooo 
1  end  panel,  at  $25 

114,400  sub.  mult,  jacks  mountings'  and  ° 

s  ™n     cable,  at  $0.3835              ...  43  872  41)1 

'    °  SU*bnm^-Ult-    cablinS    only,  "at  43'872  40  | 

6,180  out  trunk  mul.  jacks'/mount:  80 

•jca  „  V1?8  and  cable,  at  $0.373   2,305  14  I 

OUtn  r5Jnk  mul-  cabling  onl>''  at  I 

'405  flat'  rate  &t  15'^!oO 

suo  nat  rate  cord  circuits,  stand-  I 

^ard-    at    $11-315   4  582K7I 

105  flat    rate    cord    circuits,    con:  4'582-"  I 

vertible,  at  $11.565   1  214  ID  I 

5  message  rate  cord  circuits  (on  '  I 

Qn  rv,nosPltal  bd.),  at  $13.115   65  57  I 

30  message     rate     cord     circuits  I 

(standard),  at  $13.915   4174s  I 

72  tone  test  cord  circuits,  at  $12.11  S7l'92  « 

44  hospital  cords,  at  $3.874 ...... 77  1704?  J 

3'  0p*e1r,a^r8'  telephone  circuits,  at  I 

•Sl/.OS    .-q  1e  I 

37  operators'    generator  circuits'  I 

at    $0.75   '  27  7<5  I 

37  operators'   instruction  'circuits'. 

at  $6.454   000  a.  I 

37  SuePe„ryisors'    cal1    circuits,' '  at  °  I 

$1-96    ^2  I 

37  pilot  circuits,  at  $3.02..'.' 11171  I 

<03  call  wire  circuits,  at  $0.5o!!!"  35150 

4  supervisors'  telephone  circuits,  I 

cit    $3.71   I  1  01 

13  supervisors'     ringing'  'circuits',  I 

a.t    $0.6S   q  04  I 

4  su&en'isors  buzzer  circuit's/at  I 

♦3.62    14  48  I 

6  night  alarm  circuits,  at  $5.80.'!  34  80  I 
i  position  coin  collector  circuits 

at    $5.03   '         15  09  I 

1,  position  message  register  cir- 

.  cuits,  at  $2.47   41  9Q  1 

ln$im9lng  Wire  °hief  trunks-  at  I 
10  local  trunks'/at'  $4.14 .';.•.'.'"         HfS  I 
200  outgoing  trunk  resistances,  at 

$0*14    "s  on 

1  swJ.tcI^oard  testing  circuit.'at  I 

$44.98    44  98  1 

1  switchboard  lighting  circuit,  at 

*166-32    166.32  I 

7iS,t.?1Tl'A"  D°ard,  East  exch..$  75,265  12  I 

B  Board — Incoming  Trunk  I 
1  sect'on  8  panel  framework,  at' 

$213.55                                         «  213  gc  I 

4  section     6    panel    framework'  '  I 

equipped,  at  $197.07   788  28  I 

1  section    6    panel  framework, 

blank,  at  $19S.49   198  49  I 

at  zh\  end  Panel>  at  $25   -4H  I 

4o,500  sub.  mul.  jacks  mounting  and 

,  cable,    at   $0.373   10  -»71  50 

300  local  trunk  mul.  mounting  and  '  I 

cable,   at  $0.373   111  90  I 

8,800  sub   mul.,  cable  only,  at  $0,093.        Sis"40  I 
60  local    trunk   mul.,    cable  only 

at  $0,093    .-,  Bg  I 

100  busy  back  circuits,  at  $0.79...  79  00 

263  incoming     inter-office  trunks, 

at  $14.81    3  $95  os  I 

10  Incoming  toll  trunks,  at  $22  21 '  ''^'lO 
17  incoming  toll   trunks  (without 

cords,  etc.).  at  $20.50   348.50  I 

8  incoming  wire  chief  trunks,  at 

$1,005   '  1°  84  1 

6  chief  operator  trunks,  inconi^ 
lng,  without  cord  and  plug, 

at  $3.73   .  2"  38 

4  Incoming     chief  operator 

trunks,  at   $4. 8.1   19  41  I 

10  operators'    telephone  circuits, 

,  *6'8<j    •-,   68.60 

2  ringing  circuits,  at  $1.26   2  62  I 

10  supervisors'    call    circuits,  at 

$1.96    19  60 

10  pilot  circuits,  at  $5.21   '  r.'MO  I 

60  call  wire  circuits,  at  $0.50   30  00 

1  supervisor's    telephone  circuit, 

,     :"  *;/■<> I.   5.04  I 

1  supervisor's   buzzer  circuit,  at 

$3.62     •)  6i 

10  position     grouping     keys,  at 

$3,222      32  22 

2  night  alarm  circuits,  at  $4.68  9  06 
1  switchboard     lighting  circuit 

"t  $f'"-05    57.08 

Total  "B"  board,  each  exeh..$  24.011.71 

n<>slls   $  3.404.11 

Frames  and  Hacks. 
Main  distributing  frnmo,  S.'Juo  lines  ca- 
pacity at   $0.065  $  533.00 

  I  distributing  rings  at  $0.1S...     100. SO 

li.L'IKi  No    is    H   protectors  at   $0.45   2.790.00 

■III  No.  6,1  terminal  strips  11 1  $0.N0  352  80 

1  No.  3S  tcrmliiHl  strip  at  $ii.sn   .80 

1  No.       ti-rmlmU  strip  at  $1 .00  1  00 
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ot  head  rack,  45  capacity  at  $5.00  

iscellaneous  cable  racks  

itermediate  distributing  frame,  13.120 
lines  capacity,  at  $0.05  

2  No.  1  distributing  rings  at  $0.18.... 

8  No.  38  terminal  blocks  at  $0.80  

6  No.  39  terminal  blocks  at  $1.00  

3  No.  35  terminal  blocks  at  $1.00  

2  No.  36  terminal  blocks  at  $1.20  

elay  rack,  No.  1,  capacity  4,200  lines, 

at  $0,325   

quipment  mounted  on  same,  not  ap- 
pearing in  other  places  

Lelay   rack,    No.   2,    capacity   5,880,  at 

$0,325   

Miscellaneous  relay  rack,  2,040 

capacity,    at  $0.0325  

24  mounting  plates,  at  $0.65  

miscellaneous  regis- 

$2.45  

rack,    920  capacity, 


216  No.   5  S. 
ters,  at 
Rep.  coil 
at  $0.10. 
227  dry   cells. . 


Total  frames,  racks,  etc  5 

Power  Equipment. 

1  model   10  No.    10283   15hp.  60' 
cycle,  single  phase,  Wagner 
motor   

1  type  M5  Western  Elec.  Co.  225 
ampheres   30  volt  generator 

1  12    hp.    White-Middleton  gas' 
engine   

1  type  M5  Western  Electric  Co. 
225  ampheres  30  volt  gen- 
erator   

1  %  hp.  220  volt  Emerson  A.  C. 
motor,   single  phase  

1  type  P%  Western  Electric  Co. 
dynamotor   

1  67C  interrupter  

1  type  PI  Western  Electric  Co. 
dynamotor   

1  67C  interrupter  

Machine  table  

Pier  for  gas  engine  

5  machine  covers  for  above  ma- 
chines   

Total  power  equipment  $ 

Power  Board  and  Panels. 

Main  power  board,  3  panel 
slate,  equipped  with  am- 
meter and  volt  meters, 
switches,  fuses,  circuit 
breakers,  etc.,  necessary  for 
using  and  switching  ma- 
chines and  batteries  (chkd.) 

Power  protection  panel,  1  panel 
state,  equipped  with  fuses, 
switches  and  necessary  pro- 
tection (checked)  

Battery  panel,  1  panel  slate, 
equipped  with  fuses,  etc., 
for  necessary  protection 
(checked)   

Fuse  panel  and  fuses  


telephone    sets,  at 


225.00 
339.00 

656.00 
115.56 
382.40 
6.00 
203.00 
302.40 

136.50 

99.32 

191.10 

66.30 
15.60 

529.20 

92.00 
38.59 

7,176.37 


$  780.00 


750.00 


315.50 

55.00 

99.61 
40.75 

96  20 
40.75 
20.00 
94.00 

17.76 

2,309.57 


604.51 


39. G3 


53.10 
609.18 


to  2M> 


ac- 
at 


ac- 
at 


$  1,306 

42 

120 

00 

14,368 

69 

2,108 

61 

155 

30 

455 

78 

$  979 

00 

101 

31 

179 

30 

7 

03 

45 

10 

4 

18 

73 

50 

80  operators 
$1.50  . 
Switchboard  cable 

Jumper  wire  

Conduit    (iron)  % 

ins  

Power  wiring.  No.  18  wire  to 

500,000  C.  M.  cable  

Storage  Batteries. 
11  sets     elements  chloride 
cumulator     type  G-19, 

$89   

11  sets     elements  chloride 
cumulator     type  E-ll, 

$9.21   

11  tanks,   lead   lined,    type  G-25, 

at  $16.30  

11  glass  jars,  type  E-ll,  at  $0,639 
11  sets     fittings,     glass  plates, 
separators,     etc..     for  G-19 

cell,  at  $4.10  

11  same  as  above  for  E-ll  cell, 

at  $0.38  

4,200  lbs.  electrolyte,  at  $0.175  

Total  storage  batteries  $ 

Lamson  2  terminal  tube  sys- 
tem  $ 

Fire  apparatus   

Terminal  room  fittings  

Furniture  and  fixtures  

Lacing  twine,  beeswax,  sold- 
er, paint,  etc  

Grand  total  East  Exchange.  .$138,844.71 
NORTH  OFFICE. 
(Labor  and  Material.) 

Subscribers,  or  "A"  Board— Special  Oak. 
4  sections   framework,    8  panel, 

at   $198.04  $  792.16 

16,000  No.  92  jacks  and  cable  subs. 

mul.,  at  $0.3835   6,136.00 

1,120  No.  92  jacks    and    cable  out 

trunk  mul.,  at  $0.373   417.76 

1,400  answering  jack  circuits  at  $3.55  4,970.00 

1  end  panel,  at  $25.00   25.00 

1  cable  turning  section,  at  $25.00.  25.00 
14  coin  collection     cord  circuits 

at  $16.23    227.22 

140  flat  rate  cord  circuits,  at  $15.78  2,209.20 
11  operators  telephone  circuits  at 

$13.15    144.65 

2  ringing  circuits,  at  $0.76   1.52 

11  supervisors  call  circuits  at  $1.97  21  6~ 

11  pilot  circuits,  at  $2.88   31.68 

219  call  wires,  at  $0.50   109  50 


1,389.42 

165.00 

449.45 
80.25 
522.01 

200.00 


1  supervisors  buzzer  circuits,  at 

$3.62    3.62 

1  night  alarm  buzzer  circuit,  at 

$4.36    4.36 

1  S.  B.  lightning  buzzer  circuit 

at  $40.64    40.64 

1  position    coin   collector  circuit 

at  $5.89    5.89 

1  S.  B.  testing  circuit,  at  $44.98.  44.98 

1  W.  C.  test  trunk,  at  $1.56   1.56 

1  supervisors    telephone  circuit, 

at  $5.69    5.69 

Total  "A"  board,  North  offlce.$  15,218.10 
Trunk  Board. 
1  section  framework,  8  panel  at 

$237.33   $  237.33 

1  section  framework,  6  panel,  at 

$181.32    181.32 

1  section  cable  turning,  at  $50.00.  50.00 
6,500  No.  92  jacks  and  cable  subs. 

mul.,  at  $0.373   2,424.50 

60  No.   92  jacks  and  cable  local 

trunk  mul.,  at  $0.373   22.38 

40  busy  back  circuits,  at  $0.447...  17.90 

4  in  toll  trunks,  at  $22.82   91.28 

120  inter-office  trunks,  at  $14.56..  1,747.20 

2  W.  C.  test  lines,  at  $1.61   3.22 

20  plug  up  lines,  at  $1.61   32.20 

4  operators  telephone  circuits,  at 

$6.86    27.44 

4  ring  circuits,  at  $0.75   3.00 

4  supervisors  call     circuits,  at 

$1.96    7.84 

4  pilot  circuits,  at  $5.10   20.40 

1  supervisors    telephone  circuit, 

at  $3.66    3.66 

1  supervisors   buzzer  circuit  at 

$3.62    3.62 

4  position  grouping  keys,  at  $3.22  12.88 

1  night  alarm,  at  $4.50   4.50 

1  S.  B.  lighting  circuit,  at  $18.09.  18.09 

Total    Trunk    Board,  North 

Office   $  4,908.76 

Desks   $  821.66 

3,000    capacity    framework,  main 

frame,  at  $0.035   105.00 

2,100  No.    65   B     protectors,  main 

frame,  at  $0.45   945.00 

21  terminals,  main  frame,  at  $2.00  42.00 
27  operators  sets,  at  $1.50   40.50 

4,200  capacity  framework,  distribut- 
ing frame,  at  $0.04   168.00 

70  No.  39  terminal  strips,  distrib- 
uting frame,  at  $1.00   70.00 

304  No.  38  terminal  strips,  distrib- 
uting frame,  at  $0.80   243.20 

1.500  capacity  framework,  relay  rack, 

at  $0.0325    48.75 

20  No.  18  resistances,  relay  rack, 

at  $0.23    4.60 

1  No.  601  mounting  plate,  relay 

rack,  at  $0.45   .45 

18  capacity  wood  framework,  pot- 
head  rack    10.00 

Fuse  panel    87.26 

Fuse  alarm  circuit   7.71 

Battery  panel    41.59 

Power  panel  (protection)....  2.39 
Switchboard  cable  and  jump- 
er wire    5,256.37 

Power  Equipment. 

2  30  mercury  arc    rect.  panels 

and  necessary  equipment. ...  $  655.41 

1  Emerson  A.  C.  motor,  %  hp...  55.00 

1  W.  E.  P.  Vi  dynamotor   64.98 

2  No.   70  R.  interrupter   199.00 

1  Emerson  A.  C.  motor,  y2  hp...  55.00 

1  Warner  pole  changer  and  bat..  32.23 

1  machine  table    3.00 

2  machine  belts    3.50 

1  W.  E.  type  P,  V2  dynamotor...  99.57 

Total  power  equipment. .....  $  1,167.69 

Storage  Batteries. 

11  type  F-13  elements,  at  $22.11..  243.21 
11  type    F-25    lead    lined  wood 

tanks,   at   $11.20   123.20 

11  sets  battery  fittings,  at  $2.62..  28.82 

Electrolyte  for  above   34.65 

Total  storage  batteries  $  429.88 

Power  wire    65.11 

Furniture  and  fixtures   469.45 

Installation  material    75.00 

Grand  Total,  North  Office.  .$  32,092.47 
QUEEN  ANNE  EXCHANGE. 
(Labor  .and  Material.) 
Subscribers,  or  "A"  Board. 
7  sections    framework.    8  panel, 

equipped  at  $261.24  $  1,828.68 

1  sections     cable      turning,  at 

$112.50    H2.50 

4  angle  sections,  at  $20.00   80.00 

1  end  panel,  at  $25.00   25  00 

28,000  No.   92  jacks  and  cable  subs. 

mul.,  at  $0.3835   10  738  00 

1,660  No.  92  jacks    and    cable  out 

trunk  mul.,  at  $0.373   619.18 

1,960  answering    jack     circuits,  at 

$3.55    6,958.00 

30  message  rate  cord  circuits,  at 

$13.12    393.60 

5  message  rate  cord   circuits  on 

hospital,  at  $13.92   69.60 

135  convertible  flat  rate  cord  cir- 
cuits, at  $11.32   1,528  20 

105  convertible  flat  rate  cord  cir- 
cuits,  at  $11.57   1  214  85 

36  tons    test    cord    circuits,  at 

$12.11    435.96 

44  hospital  cord  circuits,  at  $3.87.  170  28 

4  in  wire  chief  trunks,  at  $1.99..  7.96 


1  switchboard   test     circuit,  at 

$44.98   

10  in  local  trunks,  at  $4.14  

180  out  trunk  resistances,  at  $0.14. 
19  operators  telephone  circuits,  at 

$12.68   

19  operating   ringing  circuits,  at 

$0.75   

19  supervisors    call    circuits,  at 

$1.96   

19  pilot  circuits,  at  $3.02  

2  supervisors  telephone  circuits, 

at  $3.71   

2  supervisors  buzzer  circuits,  at 

$3.62  

7  supervisors  ringing  circuits,  at 
$0.68   

3  night  alarm  circuits,  at  $5.80.. 

1  switch     lighting      circuit,  at 

$86.81   

2  position  coin  collection  circuits, 

at  $5.03   

3  position  message  rec,  at  $2.47. 
18  instruction  circuits,  at  $3.57.. 

361  call  wire  circuits,  at  $0.50  


44.98 
41.40 
25.20 

240.92 

14.25 

37.24 
57.38 

7.42 

7.24 

4.76 
17.40 

86.81 

10.04 
7.41 
64.26 
180.50 

Total  "A"  board.  Queen  Anne.$  25,029.04 
Trunk  or  "B"  Board. 
2  sections   framework,    6  panel, 

equipped,  at  $208.60  $  417.20 

1  section   framework,     6  panel, 

blank,  at  $189.20   189.20 

1  section     framework,     8  panel, 

equipped,  at  $224.97   224.97 

1  section  cable  turning,  at  $97.50  97.60 

1  end  panel,  at  $25.00   25.00 

12.600  No.   92  jacks  and  cable,  sub- 
scribers mul.,   at  $0.373   4,699.80 

180  No.   92  jacks  and  cable  local 

trunk  mul.,  at  $0.373   67.14 

4.000  cable     extension  subscribers 

mul.,  at  $0.093   372.00 

60  cable    extension    local  trunk 

mul.,  at  $0.93   5.68 

50  busy  back  circuits  at  $0.79   39.60 

5  in  toll  trunks,  at  $22.25   111.25 

135  inter-office  trunks,  at  $14.81..  1,999.35 

4  in   chief  operators   trunks,  at 

$4.86   19.44 

1  in    chief   operators   trunk,  no 

cord  and  plug,  at  $3.81   3.81 

5  wire  chief  trunks,  at  $1.60   8.00 

5  operators  telephone  circuits,  at 


34.30 
6.30 

9.80 
26.05 
13.50 

6.68 

3.62 
16.10 
4.53 

57.14 

8,456.76 
1,680.72 

40.50 
1,634.10 
927.74 
78.00 
307.85 
301.10 
100.00 
322.00 

5,368.84 
743.28 


$  557.88 


5  ringing  circuits,  at  $1.26  

5  supervisors  call     circuits,  at 

$1.96   

5  pilot  circuits,  at  $5.21  

27  call  wire  circuits,  at  $0.50  

1  supervisors    telephone  circuit, 

at  $5.68   

1  supervisors   buzzer  circuit,  at 

$3.62   

5  position  grouping  keys,  at  $3.22 
1  night  alarm  circuit,  at  $4.53.. 
1  standard    lighting    circuit,  at 

$57.14   

Total  "B"  Board,  Queen  Anne.$ 

Desks   $ 

27  operators  telephone    sets,  at 

$1.50   

Main  distributing  frame  

Intermediate  frame   

Relay  rack   

Message  register  rack  

Coil  rack  and  fuse  panel... 

Pot  head  rack  

Miscellaneous  cable  racks... 
Switchboard  cable  and  jump- 
er wire   

Switchboard  cable   

Power  Equipment. 
1  W.  E.  model  Z,  A.  C.  Gen 

erator   

1  W.  E.  M-3  Generator  

1  White  &  Middleton  6  hp.  gas 

engine    506.00 

1  W.  E.  M-3  generator   234.70 

1  Emerson  %  hp.  A.  C.  motor...  56.00 

2  No.  70  interrupters,  at  $80.50..  161.00 

1  W.    E.   P.   \{   dynamotor   64.98 

1  W.  E.  P.  y2  dynamotor   96.19 

1  machine  table    18. CO 

1  machine  pier,  concrete   88.75 

Total    Power    Equip,  Queen 

Anne   $  1.782.50 

Storage  Batteries. 
11  type  G-ll     lead    lined  wood 

tanks,  at  $10.89  $  119.79 

11  type  G9   elements,  at  $34.98..  384.34 

11  type  E-ll  elements,  at  $9.21..  101.31 

11  type  E-ll  glass  jars,  at  $0,639.  7.03 

11  sets  fittings  E-ll  cells,  at  $0.38  4.18 

11  sets  fittings  C-ll  cells,  at  $4.10  45.10 

Electrolyte  for  above    30.00 

Total      Storage  Batteries, 

Queen  Anne   

Power  board   

Power  protection  panel  

Battery  panel   

Power  wire   

Power  conduit   

Furniture  and  fixtures   

Miscellaneous  material   

Grand    Total,    Queen  Anne 

Exchange   $  52,808.23 

BALLARD  OFFICE. 
(Labor  and  Material.) 
Combination  Subscribers  and  Trunk  Board. 

3  sections    framework    8  panel, 

equipped,  at  $201.92  $  605.74 

I  section  cable  turning,  at  $45.00  45.00 


$ 

691.75 

$ 

627.76 

60.17 

56.29 

208.23 

102.62 

968.20 

125.00 

336 


ENGINEERING    &  CONTRACTING 


r  s.,n  STectino  special  entJ-  at  $25.00..  25.00 
6,800  No.   92  jacks  and  cable  subs. 

„,„  M    mu'v  at  $0.3833   2,607.80 

240  No.  92  jacks    and    cable  cut 

1  -nn       4  tri!"k  mul-  at  $0-373   89.52 

1,(00  extension   cable  subs,   mul.,  at 

$0.1035    175  95 

60  extension  cable  out  trunk  mul 

at  $0,093    5  58 

680  answering    jack    circuits,  at 

$3.55    2  414  00 

80  flat  rate  cord  circuits,  at  $15.91.  l'272  80 
4  coin  collection  cord  circuits,  at 

$16.36    65  44 

6  operators  telephone  circuits— 

local,  at  $12.25   73.50 

2  operators    telephone  circuits— 

.     trunk,    at   $7.34   j,4.68 

8  ringing  circuits,  at  $0.82    6  56 

3  in  toll  trunks    at  $14.49   43#47 

54  inter-office  trunks,  at  $14.98..  808  92 

6  pilot  circuits  (local)  at  $3.27..  19  62 

1  pilot  circuit  (trunk)  at  $5.40...  5  40 

6  busy  back  circuits,  at  $0.72...  432 

4  No.  92  jacks  and  mtg.  not  used. 

at  $0.32   ]  28 

1  position  grouping  key,  at  $1.25.'  125 
1  position   coin     collection  cir- 
cuit, at  $4.40   4  40 

1  test  trunk  wire  chief,  at  $1.43..  143 

48  call  wire  circuits,  at  $0.60...  28  80 

1  night  alarm  circuit,  at  $2.75...  2  75 
IS.  B.  lighting  circuit   30  61 

12  sets    special     apparatus  No 

trunks    32  61 

10  plug  up  lines,  at  $1.43   14  30 

2  buzzers,  dead,  at  $0.30   60 

1  night  alarm  B.  board,  at  $1.70.  1.70 

Total  Boards   $  8,403.05 

Desks                                         «  537  j4 

19  operators  sets,  at  $1.50..'.'  .   "  28  50 

Frames  and  racks    638' 68 

Switchboard  cable  and  jump- 
er wire    2  734  55 

Power  switchboard   '  7717 

Power   protection   panel   is'40 

Battery  panel    10.00 

Power  Equipment. 
1  2  hp.    Pillsbury  Schwedtman 

1  w   £■   £  ,motor  i  125.00 

1  vv.  h,.  AI-1  generator    169  00 

J  Sj"eison  %  hP-  A-  c-  motor.  .  55.'00 

1  W.  E.   P.    14   Dynamotor   87  00 

2  machine  tables    1150 

1  Warner  Pole  Changer  and  bat- 
tery   32  23 

3  machine  belts    10]00 

Total  power  equip  $  489  73 

Power  wiring   $  32^6 

Storage  Batteries. 

24  type  E-ll  glass  jars,  at  $0,639.$  15  34 

24  type  E-ll  elements    at  $9.21..  22104 

J4  sets  cell  fittings,  at  $0.38   912 

Electrolyte  for  above   10.92 

Total  Storage  Batteries  $  256.42 

Furniture   and   fixtures  $      246  00 

Installation  material    50.00 

Grand  Total,  Ballard  Office.. $  14,666.40 
Recapitulation,  Central  Office  Equipment 

Main    (14,112  stations)   $244  140  57 

East  (8.207  stations)     138  844  71 

North  (2.669  stations)    32  092  47 

Queen  Anne  (2.698  stations)  52'808'23 
Ballard  (1,440  stations)  ....  iiJmM 

Total  (29,126  stations)  $482,552.38 

HO.)     SUBSCRIBERS  STATION  APPARATUS. 
(Materials  Only.) 

39  N°'  $2225"A  flat   Wal'   SetS'  at 
6,184  No.    2M-Ei '  flat '  'wall' '  Vets', '  "at$  ""76 

73  No.   291-P  '  flat  '  wail  '  'sets', '  at    25'354  40 

7,774  No.  |98- A  '  flat  '  wail  '  sets', '  at  346'?5 

2  No.   2'93-H  '  flat '  wall '  sets', '  'at    26-431  60 

10    P  OA 

1,323  No.    294-A   flat   wall  'sets', "at 

$3.75    A    Qfil  OC 

52  No    294-H    flat   wall   set's,  "at 

5o.30    I'ji  /»a 

39  No.   130-A   Extension  sets', "at 

♦  '•20    46  80 

1  0-         nV\A  mil«neto  set,  at  $7! 00  7.00 

W,';-  ll'x,  m  ,"n'1"           at  $2.35  3,818.75 

■11  k-     i'  ",f                         nt  $2.85  4,845.00 

1*  m?-         v"!;'K'"'t"  S",H-  ;"  ^•8r'  1M.30 
'  '  Nr'    29i->    Mat  wall  sets,  I,.  H 

at  $3.40    44  2n 

1  No.  270-A  Rat  wall  setH,  L  B' 

at  $4.25   1   '  4  2r. 

514  No.    425    flat    wall    sets,  hotel, 

at  $1.75    onq  ca 

r,1M  N°  $i29"B'''  ""r,aM"   stands',' 'at 

1.293  N..     20S    portablo  "».andH."At  ,0'1COB4 

$1  96    o  I'M  28 

160  No.    20- K    portable   stands,   at  "' 

II .70    272  00 

''-  No     20  -  Ff    porffiblr-  Hlfimlfl/'at 

IZ.3f*   ,   H  34 

hV-\n  £"   Yi  I"'r"'''l"  "Kinds,  at  $'2.45  4,174:iiO 

Vim  B0'  5"  POftaMs  Hlnn.lM,  nt  $2.33  1  251  21 

,/          '.  A          '"'b'cloiH,  nt  J.'!  60  1249  20 

•   v                  '-"He-toiH,  m   $8  70.  '  B7.00 

k,"       2  '""  k  '"""'I"-  "1  $0  50..  1  r,0 

iri  5}?  iif  r,:'',;lv,v        "<  *<• ««  u.«7:«n 

461  No    295  A   In-  In.  m  $2.70..  1  944  7n 

«,3R9  Nn.  24  k  b.iiN.  ,„  $2  80..::::::  n^Jjd 
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magneto,  at 


at 


nil         24"J  bells.  at  $2.60. . 
782  No.  24-Y  bells.  at  $1.85.. 
19  No.  295-AC  bells,  at  $1.70 

1  No.    259-E  bells 

$3.00   

697  Sc-  S4"S  5ells'  L-  R->  at  $3.66 . 
27  No.  24-X  be  s,  L.  B    at  $1  65 
24  No.  295-AA  bells,  L  B.   at  $1  70 
24  No.  295-J,  at  $2.70...... 

$0  08  connecting  blocks 

637  No.  ^8-B^connect'i'ng' blocks',  s 

13  No.    65  connecting 
$0.30    . 

2  No.    78   connecting     plugs,  at 

$0.40  .... 

12,048  dry  cells,  at  $0.17   2  048'l5 

34  No.  292-A  6-cell  gongs,  at  $3'.50 
5  2-way  buzzer  sets,  at  $1.00... 
J  J"way  buzzer  sets,  at  $0.75  . 
90  ,J  J*cic.  boxes-  equipped,  at  $5.00. 
28,262  stations,     assembling,  testing 

.and  handling,  at  $0.25  

tatlon  Protectors,  at  $0  35 
toa^f  receiv'ng  stations,  at 

1  2°$34  09    receiving    station: '  at 

135  additional  trunks',  at  $8.15. .  " . 
fi50  10  line  house  stations,  at  $13  ik 
13  20  line  house  stations,  at  $17.64 


blocks, 
Plugs, 
plugs. 


148.20 
1,446.70 
32.30 

3.00 
1,869.00 
44.55 
40.80 
64.80 

1.84 

60.51 

3.90 

.80 


119.00 
5.00 
20.25 
20.00 

7,065.50 
4,404.75 

,201.78 


270  Kellogg 
40  special 
T.  Co 


line  circuits,  at  $0.61 
line  circuits,   P    T  & 
--    Det.  No.  1,  at  $3.72.  . 
20  special  line  circuits,   P    T  & 
T.  Co.  Det.  No.  6,  at.  $2  40 


164.70 
148.80 
48.00 


Total  material    «  e4  t,, 

Labor  of  installation.::...."5  7,09l.-8 
Total  Private  Branch  Instal.  .$61,64812 
BOOTHS  AND  SPECIAL  FITTINGS. 


(15.) 

12  Brownell  booths,  at  $60  00 

5  chairs,  at  $1.00... 

6  large  brass  cuspidors."  at' $0. 75 

7  stools,   at  $0.50... 
10  chairs,  at  $2.00. 

2  tables,  at  $7.00. .  . 

5  light  fixtures,  at  $0.50." 
1  settee,  at  $4.00. . . 

1  Van5fooi0n  d6Sk'  equ'!PP<*i,"at 

?i I  v°  ii?npay  station  sign,' at  "$4'.o6 

6  T.12,l°  Pay  station 

$1.00   

Total 


signs,  at 


720.00 
5.00 
4.50 
3.50 
20.00 
14.00 
2.50 
4.00 

150.00 
4.00 

216.00 


34.09 
1,100.25 
8,541.00 
229.32 


(11.) 


Total   subscribers   station  ap- 
paratus (material)   $139,161.32 

SUBSCRIBERS   STATION  INSTALLA- 
TION. 
(Labor  and  Material.) 
28,262  subscribers    stations  installed, 

14?   in  if„i    •   $  63,589.50 

142  10  line  receiving  stations  in- 
stalled, at  $14.35  

1  20  line  receiving  station,  in- 
stalled, at  $16.70  

115  additional  trunks  installed,  at 

$0.50   

19  additional  trunks  installed  af- 
$fr00°riginaI  installation'  at 

553  10  line  local  stations  installed: 
Jit  $5.60   

97  10  line  local  stations  installed 
after  original  installation,  at 

$6.10   

13  20  line  local  stations  installed, 
at  $7.95   


Booths,  etc  $  928.5(> 

(16)  EXCHANGE  RIGHT-OF-WAY.    $  7  339  41 

(17.)   EXCHANGE   REAL  ESTATE.' 
Total  exchane-p,  real 
Total 


CA"'a"B"  ieai  estate   $141  M0  00 

exchange  buildings  "  ! .  leffiw 


2,037.70 
16.70 
57.50 

88.00 
3,096.80 


785.70 
103.35 


Total  exchange  real  estate  $305,515.00 

(18.)  FURNITURE  AND  FIXTURES 

Furniture  and  fixtures   $  6,000.0O 

(19.)  TOOLS  AND  VEHICLES 

J?  5',oric  ,h?rses,  at  $150.00   $1  500  00 

1  Studebaker  wagons,  at  $90.00. .    ""  "*  990  00 
10  sets  single  harness,  at  $20.00......  90000 

Miscellaneous  hand  tools,  estimated."  4,500.00 

Total  tools  and  vehicles  $7,190  00 

(20.)  ENGINEERING.  SUPERVISION  AND  OR- 
10 

$216,174.89 
CONSTRUCTION 
preceding  items 

$178,344.29 


GANIZATION  EXPENSE 
(lP(to  lC9e)nt   °n  a"   Prece<Jing  items 
(21.)  INTEREST  DURING 
TV?   per  cent  on  all 
(1  to  20)   


Total  Sub-Sta.  Installation. 


(22.)  CONTINGENCIES 
(TtolV)  °f  a"    precedinS  items 


.  $  69. 725. 25      F^^£tffbnk^  "^V  w6'rkING  "  CAPITAL' " 
Estimated  cost  of  stores  and  sunnlies 


copper  drops, 


(12.)    DROP  WIRES 
16,641  No.  14  B    R  C 
at  $4.00   

4,270  N2i  I4    w-  p-  iron  drops,  at 

$2.25   

676  No.  14  bare  iron  drops,  at 


50 


$  66,564.00 

9,607.50 
1,014.00 

Total  Drop  Wires   $  77,185.50 

(13.)     INTERIOR   BLOCK  WIRES. 
(Labor  and  Material.) 
123  spans   No.    18    copper  duplex 

in  rings,  at  $10.00   '  $ 

35  spans   No.    14   W.    P    iron  in 

rings,  at  $8.50  

88  No    13   copper  twisted 

drops,  at  $1.75  

104  No.    14   W.    P.   iron  drop's 
$1.40   


suffcient  for  mainfenance^and'nor? 
mal  extension  of  plant.  „„„  „. 

Estimated  amount  of  working 'ca'pitai*  5'°00'0<> 
plamSSary  t0   the  °Peration  of  the 

  75,000.00 

Total  stores  and  working  capital .. $200,000  00 
(24.)  BROKERS*  FEES. 

per  cent  of  all  pre- 


per  cent  of  75 
ceding  items  (1 


pair 
at 


1,230.00 
297.50 
154.00 


145.60 


Total  Interior  Block  AVires  $  1,827.10 

(14.)  PRIVATE  BRANCH  EXCHANGES. 

(Labor  and  Material.) 
115  No.   4  30  line  S.  B.  cabinets, 

23  N^lr4edsn0,ry'  $i°4  64 *  12,033.60 
23  No    4  80  line  S.  B.  cabinets, 

wired  only,  at  $1.52.51   3  047  73 

16  No.  4  300  line  S.  B.  cabinets 

wired  only,  at  $148.74   2  379  84 

15  distributing  cabinets,  at  $54.32.        814  80 
i  No.   4   160   line  walnut     S  B. 

q  AnCQine£.s\,wire<l  on'y.  at  $100  200.00 
9  40  line  Kellogg  S.  B.  cabinets, 

wired  only,  at  $83.52   751  68 

3  No.  101  30  line  mahogany  S  B 

c  xTCa,,'i,!'let„s'  wi,'ed  only,  at  $49.90  149.70 

6  No.  101  30  line  oak  S   B  cab- 

inets.  wired  only,  at  $52.90..  3n 
6  No.  102  300  line  mahoganv  S 

K    cabinets,    wired   only,  at 

$61 .20   

1  special  No.  1     cabinet,  ' '  wired 

only,  at  $40.00   

2  F  frames,  wired  Only,  at  $15  00 
1  special     2     position  cabinet 

,  ...    »  wired   only,    at  $670.00  

1,4.(9  No.  4  cord  circuits,  at  $11  :u 

90  Kellogg  Cor,|  circuits,  at   $9  116 
12-  No.    101   cord  circuits,  at  $10.80 

16  sp-cl.il  ,-nnl  circuits,  P  'I-  \- 
1(  T.  Co.  Det.  No.  3,  nt  $H)..|0.  . 
I-'  special  cord  circuits.   I>.  T  & 

,  Aoa         1  ,(;"    "«••■  No.   f.  at  $1(1.311.  . 

1,11.!,',  N11    4  trunk  circuits,  at  $7.68 

90  Kellogg  trunk  circuits,  at  fi\  15 

62  No.  101  trunk  circuits,  at  $1  85 

In  Special  trunk  circuits    1'    T  & 
T    f'o.   Del.   No.   2.  ill    $7  80.  . 

•  fpiclal  trunk  clrcultH,  I*   T  & 

r     mt      n/'1'  No-    "<  n~u... 

10  71  "er  "         oteouiti,  at 
ltl06  No.  4  relny  iiiie'clVcult'a"  'it 

us  101  lino  circuitH,  nt  $v.c5 :::::: 


to  24^  $108,153.05 

GRAND  TOTAL   l^^Ti 

.  Table  IV  below  shows  the  method  of  ar- 
nvmg  at  the  percentage  of  annual  deprecia- 
the  second  table,  the  annual  deprecia- 
m  dollars;  while  the  third  table  shows 
the  depreciated  value  and  the  method  of  de- 
duction: 


tton 
tion 


TABLE  IV. 
Items. 


Pole 
Aerial  cable 
Aerial  wire, 
Aerial  wire. 


iron 


Underground  conduit."  clav 
Underground     conduit,  ot 

than  clav   

Underground  cable,'  'main 


ther 


7.40 


306.00 

40.00 
90.00 

670.00 
1G.3IS  L'6 
815.40 
1.317.6H 

166.40 

123.60 
7.933.44 
553.50 
114.70 

117.00 

18.75 

3.945.16 


Submarine  cable 
Central  office  equipment'. 
Subscribers-  station  apparatu 
Subscribers'  station  instal'n. 
limps  and  bloc  k  wires 
Private    branch  exchanges" 
Rnoths   :.nd    special  flttln-s. 

Buildings   

Tools  and  vehicles": 
Furniture  and  fixtures. 
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Serial  cable 

Aerial  wire, 

Serial  wire. 
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rTnderar'd 
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Rub-station  upparatus, . 
Rub-station  Installation, 
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Private  branch  exchange 

Months  and  (IttlngH  


-ANNUAL  DEPRECIATION. 

Salv-  Annua] 
Life.  age.  Deptec. 

10  0 
5.8 
4.0 
12.6 
2.0 

3.S 
3.0 
4.S 
3.5 
10.0 
8.0 
9.0 
9.0 
11. S 
10.6 
9.0 
3.R 
20.0 
8.8 

DEPRECIATION. 

Pet.  Annual 
Annual  Deprec 
A  int.   Denrec.  Dols 
211.261     10.0    $  2 1. 126 
207.364      5.S       12  0-7 
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60,355    12  5         6  ""i 

99.1  si     B.o       1 '994 

210.761  .1.3  fi'955 
169,337      3.0  5.080 
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Buildings                                164,265  3.5  5,749 

Tools  and  vehicles                  7,190  20.0  1,438 

Furniture  and  fixtures..  6,000  8.0  480 
Contingencies,  5  per  cent 

of  above                              100,658  6.824 

$2,113,818  $143,312 
Annual  depreciation,  6.(8  per  cent. 

TABLE    VI.— DEPRECIATED  VALUE. 


2      li   c  p.  2  a  cs 

C  M     C  <P      O  U  £> 

<      ■<  -<p   HQ  0> 

Pole  lines   $  211,264  5  10.0  50.0  $  105,632 

Aerial  cahle    207,364  4    5.8  23.2  159,256 

Aerial  wire,  copper  17,793  5    4.0  20.0  14,234 

Aerial    wire,    iron.  50,355  6  12.0  75.0  12,589 

Conduit    clav    ....  99,181  5    2.0  10.0  89,263 

Conduit]  misc.  ...  210,761  3  3.3  16.5  175,985 
Underground  cable, 

main    169,337  5    3.0  15.0  143,936 

Underground  cable, 

subs   29,615  4    4.3  17.2  24,521 

Underground  cable, 

house    4,321  3    3.5  10.5  3,869 

Submarine  cable  .  2,688  2  10.0  20.0  2,150 
Cenfl  office  equip.  482,552  4    8.0  32.0  328,136 
Sub-station  ap- 
paratus   139,158  3    9.0  27.0  101,585 

Sub-sta.  instal'n..  69.725  3  9.0  27.0  50,899 
Drops   and  block 

wires    79,013  5  11.3  56.5  34,371 

Private  branch  ex- 

chanaes    61,649  4  10.6  42.4  35,510 

Booths  and  fitfgs.  929  4    9.0  36.0  595 

Buildings    164,265  4    3.5  14.0  141,268 

Tools  and  vehicles  7,190  3  29.0  60.0  2,876 

Furn.  and  fixtures  6.000  4  S.O  32.0  4,080 
Contingencies,  5% 

of  above    100,658  0    0.0  00.0  71,538 

Contingencies,  non- 

deprec   27,155  0    0.0  00.0  27,155 

Exchange  right  of 

wav    7,340  0    0.0  00.0  7,340 

Real' estate    141,250  0    0.0  00.0  141,250 

Engineering,    etc...  216,175  0    0.0  00.0-  216.175 

Interest    178,344  0    0.0  00.0  178,344 

Stores  and  work- 
ing   capital    200.000  0    0.0  00.0  200,000 

Brokers'    fees   108,153  0    0.0  00.0  108,153 

$2,992,236  $2,380,710 
Depreciated  value  in  relation  to  new 
value   79.56  per  cent. 

The  appraisal  of  the  Pacific  Telephone  and 
Telegraph  Company,  conducted  by  the  writer, 
with  the  assistance  of  two  engineers  and  one 
stenographer,  required  but  little  more  time 
than  the  appraisal  of  the  Independent  Com- 
pany, owing  to  the  fact  that  the  records 
were  in  better  shape  and  no  time  was  spent 
ascertaining  the  actual  cost,  as  it  was  known 
that  such  was  not  available.  Altogether, 
about  forty  days  were  required  to  complete 
the  work,  the  total  cost  being  approximately 
$1,600,  or  about  five  and  one-half  cents  per 
subscribers  station. 

The  final  hearing  was  held  in  Seattle  on 
October  20,  1910,  at  which  date  the  telephone 
companies  presented  their  estimates.  Much 
to  the  surprise  of  all  present,  the  city  au- 
thorities announced  themselves  as  satisfied 
with  the  results  obtained  by  the  engineers  of 
the  commission  and  declined  to  place  their 
estimates  in  evidence.  Upon  the  urgent  re- 
quest of  the  Railroad  Commission,  however, 
who  wished  to  become  possessed  of  all  possi- 
ble information  upon  the  subject,  the  corpor- 
ation counsel  finally  permitted  the  reports  of 
the  engineers  of  the  city  to  be  introduced. 

In  a  following  installment  the  writer  will 
give  a  comparison  of  the  results  obtained  by 
the  engineers  of  the  Commission,  those  of 
the  city  and  of  the  telephone  companies,  re- 
spectively, together  with  a  discussion  and 
comparison  with  the  methods  used. 

An  Improved  Computing  Machine. 

The  new  model  of  the  Comptometer,  made 
by  the  Felt  &  Tarrant  Mfg.  Co.  of  Chicago, 
has  a  feature  which  commends  the  machine 
to  the  attention  of  architects,  steel  fabricators, 
engineers  and  contractors.  The  keyboard  as 
well  as  the  general  appearance  of  the  machine 
is  clearly  shown  by  Fig.  1.  The  present  model 
is  similar  in  form  to  the  decimal  machine  of 
this  type,  but  it  includes  two  extra  columns 
for  adding  inches  and  fractions  of  inches  in 
the  eighths.  By  means  of  this  machine  dimen- 
sions given  in  feet,  inches,  and  fractions  of 
inches  are  added  to  any  number  of  similar 
dimensions  by  the  simple  process  of  pressing 
down  the  proper  key.  The  total  appears  in 
the  register.  The  machine  also  performs  any 
other  arithmetical  computation. 

The  practical  worth  of  the  machine  already 
has  been  demonstrated.     The   following  in- 


stances of  the  successful  operation  of  the 
Comptometer  have  been  reported.  An  archi- 
tect recently  stated  that  in  going  over  a  set 
of  building  plans  with  the  machine  he  dis- 
covered a  dozen  or  more  errors  in  work 
which  had  been  pronounced  correct  by  two 
clerks.  Another  instance  of  the  advantageous 
use  of  this  model  in  engineering  work  relates 
to  the  checking  of  plans  in  a  steel  fabricating 
plant  where  a  discrepancy  of  4  ins.  was  dis- 
covered between  the  total  height  of  steel  and 
terra  cotta  walls  in  a  20-story  building.  The 
draftsman  who  did  the  checking  stated  that 
the  machine  saved  more  than  half  the  time 
that  would  have  been  required  to  perform  the 
work  with  pencil  and  paper,  to  say  nothing 
of  the  ease  with  which  the  work  was  accom- 
plished. In  another  fabricating  plant  all  of 
the  figuring  of  estimates,  which  formerly  re- 
quired the  entire  time  of  three  .clerks,  is  all 
done  by  a  comptometer  operator,  who  has 
■time  to  spare  for  other  work.  The  machine  is 
also  used  in  this  office  on  general  office 
accounting  with  excellent  results. 

The  machine  is  self-contained  and  weighs 
about  15  lbs.    It  can  be  carried  into  the  field 


New  Model  Comptometer. 

as  easily  as  a  handbag.  One  civil  and  mining 
engineer,  during  a  trip  through  Mexico,  took 
survey  notes  covering  81  pages  of  typewritten 
matter.  All  the  computations  for  horizontal 
distance,  vertical  elevation,  and  latitudes  and 
departures,  based  on  the  recorded  notes,  were 
made  by  the  engineer's  wife,  who  accom- 
panied him.  This  enabled  the  engineer  to  put 
in  all  his  time  in  the  field. 

In  cost  accounting  there  is,  at  times,  a  great 
deal  of  figuring  to  be  done,  and  in  some  cases 
cost  keeping  is  abandoned  because  of  the  out- 
lay required  to  employ  sufficient  clerical  help. 
A  calculating  machine  makes  a  large  force 
of  clerks  unnecessary,  and  enables  a  concern 
to  keep  accurate  cost  records  worked  out  to 
any  desired  degree  of  detail. 


Some  Experiments  in  Clearing  Logged- 

Off  Land  With  a  Stump  Burner* 

A  more  rapid  development  of  the  agricul- 
tural lands  in  and  near  the  timber  area  in 
Washington  is  desirable,  since,  in  many  cases, 
the  demand  for  farm  produce  exceeds  the 
supply.  This  condition  can  be  overcome  in 
case  a  more  rapid  and  less  expensive  method 
in  clearing  logged-off  land  can  be  practiced. 
Generally  the  present  methods  as  practiced 
have  proven  to  be  too  slow  and  ineffective, 
or  too  expensive  to  be  practiced  by  one  of 
limited  means.  Cheaper  and  more  serviceable 
methods  are  desired.  Usually  the  more  rap- 
idly the  method  and  the  greater  the  results, 
the  higher  the  cost  per  acre.  Owing  to  so 
great  a  demand  for  money  in  other  indus- 
tries which  are  paying  good  dividends  on 
short  investments,  only  a  limited  amount  of 
capital  has  been  available  for  use  in  clearing 
land  or  in  making  more  rapid  and  effective 
the  present  methods.  More  recently,  how- 
ever, the  clearing  of  logged-off  land  is  re- 
ceiving much  more  attention.  Much  time  is 
being  devoted  to  a  more  careful  study  of  the 
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older  methods,  with  the  hope  of  improving 
them.  Also,  time  is  being  devoted  to  devising 
and  trying  newer  methods. 

Serviceability  of  Methods  of  Land  Clearing. 
— The  oldest  method  is  the  hand  method.  By 
the  use  of  peavies,  mattocks,  shovels  and  axes, 
the  dirt  is  removed  from  the  roots,  which  are 
then  cut  off  and  piled  around  the  stump  with 
the  remainder  of  the  debris  and  burned.  An 
immense  amount  of  slow  and  extremely  taxing 
labor  is  required  but  the  land  when  cleared  is 
in  a  better  condition  than  when  cleared  by 
other  methods.  More  recently  capstans  and 
stump-pullers  have  been  used  to  a  good  ad- 
vantage, in  connection  with  the  hand  method. 
The  work  is  made  less  laborious  and  more 
rapid,  but  the  cost  is  usually  somewhat  greater. 
The  work  of  removing  stumps  has  also  been 
facilitated  and  made  more  effective,  under  a 
wide  range  of  conditions,  by  the  use  of 
stumping  powder.  In  removing  stumps  by 
this  method,  large  holes  are  made  in  the 
ground  which  must  be  filled  before  plowing 
can  be  done.  The  subsoil  is  scattered  over  the 
surface  soil  and  the  pieces  of  the  stump  must 
be  gathered  together  and  burned.  The  cost 
of  the  powder,  the  work  of  filling  the  hole, 
collecting,  piling  and  burning  the  debris  makes 
the  method  an  expensive  one.  Boring  inter- 
secting holes  in  to  the  base  of  the  stumps  and 
burning  them  (.also  practiced  in  burning  down 
large  trees)  has  also  been  a  serviceable 
method.  While  the  destruction  of  logs  by 
boring  and  burning  has  proven  more  suc- 
cessful, yet  it  requires  as  much  time  and  hard 
labor,  as  does  the  practice  of  boring  holes  in 
stumps  and  burning  them.  In  the  case  of  the 
latter,  however,  very  frequently  the  crown 
fails  to  burn,  thus  leaving  the  large  roots  in- 
tact. To  complete  the  destruction  by  burning 
is  oftentimes  tedious  and  quite  difficult  work. 
In  using  stumping  powder,  which  is  the  last 
resort  in  such  a  case,  the  explosion  of  powder 
usually  breaks  the  weaker  portions  of  the 
crown  and  fails  to  remove  the  roots.  It  is 
then  necessary  to  place  several  smaller  blasts 
in  order  to  accomplish  the  desired  results.  In 
many  cases  it  is  necessary  to  separate  the  roots 
by  hand  in  order  to  handle  them  to  a-  good 
advantage.  The  charcoaling  or  pitting  method 
is  proving  to  be  a  very  satisfactory  and  ef- 
fective but  slow  method  of  destroying  stumps. 
This  method,  like  a  majority  of  the  others, 
does  not  provide  for  complete  land  clearing. 
All  of  the  down  trees  and  small  timber  not 
burned  with  the  slashing  must  be  destroyed. 
The  use  of  stumping  powder  for  splitting  and 
loosening  stumps  preparatory  to  pulling  and 
piling  them  with  a  donkey  engine  has  proven 
to  be  the  most  rapid  method.  This  method, 
as  practiced  by  many,  has  proven  to  be  a  very 
expensive  one.  After  the  stumps  have  been 
pulled  and  piled  with  the  logs  and  other  debris 
collected  and  piled  by  the  aid  of  the  donkey 
engine,  it  is  necessary  to  remove  many  roots 
which  were  broken  off  when  the  stumps  were 
pulled,  after  which  the  large  hole  in  the 
ground  must  be  filled  before  the  land  is  ready 
for  the  plow.  While  the  method  is  a  good 
one,  it  is  expensive  and  requires  considerable 
ready  money.  The  use  of  the  various  types 
of  stump-burning  machines  has  been  made 
with  largely  varying  success,  depending  upon 
the  condition  of  soil  (variety  of  soil  and 
water  content)  and  the  kind  and  condition  of 
the  timber.  The  above  mentioned  methods 
variously  modified  have  been  the  most  effec- 
tive ones  followed  in  land  clearing. 

OBJECT  OF  THE  EXPERIMENT. 

While  some  methods  have  been  more  serv- 
iceable than  others,  none  have  yet  met  the 
requirements  of  the  land  owner  of  very  limited 
means  who  possesses  a  few  acres  of  logged-off 
land  which  was  originally  purchased  for  a 
home.  An  inexpensive  but  serviceable  machine 
by  which  logs  and  stumps  can  be  destroyed 
very  rapidly  and  at  a  low  cost,  and  with  very 
little  injury  to  the  soil,  easy  to  operate,  re- 
quiring the  attention  of  one  or  two  persons, 
will  to  a  large  degree  meet  the  requirements 
of  the  homemaker.  With  the  requirements  in 
mind,  the  stump-burner  described  below  was 
given  a  limited  trial  with  sufficient  promising 
results  to  warrant  publishing  the  information 
gained  in  using  the  same. 
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The  Stump  Burner  Used  in  the  Experi- 
ments.— The  stump-burner  consists  of  a  IY2 
h.p.  gasoline  engine  with  13-in.  flywheel  and 
adjusted  to  run  650  revolutions  per  minute;  a 
circular  fan  (No.  IV  American  blower  with 
8%-in.  fan  and  2%-in.  pulley)  provided  with 
a  patent  wind  distributor  tapped  to  attach  five 
lines  of  1%-in.  hose;  hose  couplings;  pieces  of 
1-^-in.  rubber  hose  of  different  lengths;  a 
number  of  pieces  of  galvanized  iron  tubing;  a 
few  small  iron  plates,  and  several  lengths  of 
boiler  tubing  slightly  curved  at  one  end,  which 
are  used  as  blow-pipes.  The  hose  couplings 
are  used  to  attach  the  rubber  hose  to  the  wind 
distributor  and  the  blow-pipes.  The  tubing, 
which  is  of  the  right  diameter  to  fit  inside  of 
the  hose  tightly,  is  connected  with  short  pieces 
of  rubber  hose  18  to  24  ins.  in  length.  By 
using  tubing  and  short  pieces  of  hose  of 
variable  lengths  the  right  size  to  telescope, 
provision  is  made  for  varying  the  length  of 
line  of  hose  as  desired.  The  lines  of  hose  are 
very  light  and  easily  adjusted,  since  no 
couplings  are  required.  The  tubing  connected 
by  short  pieces  of  hose  also  prevents  doubling, 
thus  retarding  or  stopping  the  current  of  air. 
From  the  description,  it  is  plainly  seen  that 
the  stump-burner  is  small,  light  in  weight  and 
very  cheaply  constructed.  At  a  later  date  the 
blower  was  coupled  with  a  2-h.p.  gasoline 
engine  and  mounted  on  a  truck.  With  the 
latter  engine  a  few  trials  in  operating  a  wood- 
boring  auger  by  power  were  made  as  de- 
scribed on  another  page  of  this  bulletin. 

The  Plan  of  Work.—Tht  machine  was  set 
in  a  convenient  position  to  burn  several  stumps 
at  a  time.  Auger  holes,  2  ins.  in  diameter, 
were  made  in  the  base  of  the  stumps.  The 
boring  was  done  by  hand.  The  auger  was 
directed  inward  and  downward  in  order  to 
extend  the  hole  as  low  and  as  far  as  the  center 
or  even  three-fourths  to  seven-eighths  of  the 
diameter  when  the  stumps  were  of  large  size. 
Short  pieces  of  hose  with  couplings  on  one 
end  were  attached  to  the  wind  distributor,  and 
sections  of  galvanized  iron  tubing  inserted, 
after  which  alternate  sections  of  hose  and 
tubing  were  added  in  order  to  make  the  lines 
of  hose  of  sufficient  length,  after  adding  the 
last  section  of  hose  with  the  blow-pipe  at- 
tached, to  reach  the  stumps.  A  fire  was  then 
started  in  each  auger  hole  by  using  live  coals 
of  wood  or  kindling.  The  machine  was  set  in 
motion  in  order  to  fan  the  fires.  In  burning, 
it  was  the  plan  to  drive  the  fire  to  the  center 
of  the  stump  and  to  confine  it  as  long  a  time 
as  possible,  preventing,  if  possible,  the  form- 
ing of  a  large  opening  at  the  point  of  en- 
trance. This  was  accomplished  by  inserting 
the  blow-pipe  into  the  opening  as  fast  as  the 
burning  would  allow.  Occasionally,  burning 
around  the  blow-pipe  takes  place  more  rap- 
idly than  desired.  In  such  a  case  it  was 
found  advantageous  to  use  an  iron  plate  of 
sufficient  diameter  to  cover  the  hole.  The 
plate  has  an  opening  in  the  center  large 
enough  for  the  insertion  of  the  blow-pipe. 
By  keeping  the  fire  confined  it  is  less  difficult 
to  drive  it  into  the  main  roots  than  when 
allowed  to  burn  in  the  open.  The  blow-pipes 
must  be  moved  frequently  in  order  to  keep 
the  fire  burning  briskly  and  to  the  best  ad- 
vantage. When  the  fire  is  confined  and  the 
air  is  constantly  forced  into  the  small  space, 
the  heat  becomes  so  intense  that  the  air  burns 
as  it  leaves  the  blow-pipe  forming  a  long 
flame.  The  heat  generated  under  such  condi- 
tions is  intense.  Small  rocks  were  readily 
melted  when  placed  in  the  stumps  which  were 
burning  briskly.  The  intense  heat  produces 
charcoal  very  rapidly.  The  layer  of  char- 
coal apparently  retards  the  rate  of  burning.  It 
was  found  advantageous  under  some  condi- 
tions to  frequently  remove  the  layers  of  char- 
coal, using  a  long-handled  iron  chisel.  After 
the  center  "f  the  stump  has  been  partially 
burned  out  and  the  opening  is  large  enough 
to  permit  the  introduction  of  kindling,  it  is 
an  excellent  plan  to  insert  as  much  small  wood 
as  possible  The  bed  of  coals  formed  by  the 
kindling  aids  to  maintain  an  intense  heat.  Ex- 
cellent use  of  the  debris  can  be  made  in  burn- 
ing the  roots  after  the  crown  of  the  stump 
has  been  largely  destroyed  From  a  very 
limited  trial,  it  is  evident  that  charcoaling  and 
pitting  the  roots  may  be  practiced  to  a  good 


advantage  at  this  stage  in  the  use  of  the 
stump-burner.  Burning  large  logs  is  also 
quite  readily  accomplished.  The  best  results 
were  obtained  by  boring  a  hole  as  near  the 
underside  of  the  log  as  possible  and  about 
three-fourths  through  it,  after  which  the  fire 
was  controlled  as  described  above.  Small 
debris  (sections  of  dead  limbs,  etc.)  may  be 
inserted  into  the  log  to  a  good  advantage  after 
the  fire  has  made  a  cavity  of  some  size.  Again, 
as  in  burning  stumps,  it  . is  advisable  to  remove 
the  charcoal  by  using  the  long-handled  chisel. 

After  the  logs  have  been  burned  into  sec- 
tions and  reduced  in  weight  so  that  they  can 
be  handled  to  a  good  advantage,  the  tops  of 
the  stumps  (which  are  seldom  entirely  burned) 
may  be  piled  with  the  other  debris,  consisting 
of  all  small  stuff,  together  with  the  small 
trees  which  have  been  cut  into  sections  for 
convenience  ,in  handling,  and  burned.  It  is 
advisable  to  use  the  outfit  only  in  case  marked 
results  canont  be  obtained  in  burning  the  pile.. 

Kind  and  Condition  of  Logs  and  Stumps 
Burned. — Trials  were  made  in  burning  both 
cedar  and  fir  under  various  conditions.  The 
first  trials  were  made  in  a  marsh,  in  burining 
cedar  stumps  and  logs  which  were  so  sat- 
urated with  water  that  it  was  impossible  to 
burn  them  without  the  aid  of  a  machine.  The 
intense  heat,  generated  by  the  burning  air 
and  wood  (especially  when  the  fire  was  con- 
fined), produced  a  heat  which  dried  the  wood 
faster  than  burning  took  place.  This  trial 
lasted  for  a  period  of  eight  days.  The  re- 
sults obtained  under  such  conditions  were  en- 
couraging. Better  success,  however,  was  met 
with  in  burning  fir. 

Stumps  of  various  ages  and  conditions  were 
burned.  It  is  found  that  the  greater  the  stump, 
the  more  quickly  it  could  be  destroyed.  The 
condition  of  the  older  stumps  was  found  to 
vary  from  solid  to  badly  decomposed,  by  the 
action  of  the  elements,  assisted  by  saprophatic 
fungi  and  wood-boring  ants.  Stumps  consist- 
ing of  fir  wood  which  have  not  absorbed  very 
much  water  are  easily  burned.  Naturally  the 
more  pitch  they  contained  the  more  rapidly 
combustion  took  place.  Those  stumps,  how- 
ever, in  various  stages  of  decay  and  full  of 
fungi,  and  in  many  cases  well  saturated  with 
water,  were  usually  more  difficult  of  destruc- 
tion. Concerning  the  various  conditions  of  fir 
stumps,  it  can  be  said  that  the  general  appear- 
ance is  no  indication  of  the  ease  with  which 
they  may  be  burned.  In  several  instances, 
stumps  apparently  sound,  as  indicated  by  ex- 
ternal appearance,  were  so  thoroughly  satur- 
ated with  water  throughout  the  greater  por- 
tion of  the  heart  wood  that,  after  the  holes 
were  bored,  the  water  continued  to  drip  or 
even  in  some  cases  to  run  from  the  wood  for 
a  period  of  several  minutes  and  even  hours. 
The  intense  heat  which  can  be  generated  by 
the  aid  of  such  a  machine  is  sufficient  to  de- 
stroy the  most  water-soaked  and  decayed 
forms,  although  the  progress  is  much  less 
rapid  under  such  conditions. 

The  Effect  of  Burning  the  Soil. — One  of  the 
most  important  considerations  connected  with 
clearing  the  land  is  the  burning  of  the  soil. 
An  examination  of  an  area  of  land  before  the 
slashing  is  burned  reveals  considerable  leaf 
mould  and  humus  on  the  surface  and  in  the 
surface  soil.  Following  the  fire,  no  humus  is 
found  on  the  surface  and  little  or  none  in  the 
soil,  since  a  very  large  proportion,  if  not  the 
entire  amount,  has  been  destroyed  during  the 
burning.  The  burning  of  the  slashing  is 
necessary,  and  the  injury  done  the  soil  cannot 
be  controlled.  In  using  the  stump-burner  it 
has  been  observed  in  this  experiment  that  the 
soil  is  burned  but  very  little.  This  is  due  to 
the  fact  that  the  blow-pipes  can  be  placed  so 
that  the  fire  is  directed  to  the  best  advantage. 
It  has  also  been  observed  that  in  case  the  soil 
is  dry,  the  volume  injured  is  greater  than 
where  moisture  is  abundant.  The  water  evi- 
dently prevents  the  heat  from  penetrating 
more  than  a  few  inches.  It  may  also  be  said 
concerning  this  method  of  burning  that  the 
damaged  soil  is  not  left  on  the  surface,  but. 
since  it  forms  a  part  of  the  subsoil,  is  buried 
when  the  hole  formed  by  the  destruction  of 
the  stump  lias  been  filled.  It  is  also  true  that 
the  virgin  soil  which  has  been  exposed  to  the 


elements  for  so  long  a  time  is  not  burned  or 
mixed  with  the  subsoil,  as  such  is  the  case  in 
leveling  after  clearing  when  stumping  powder 
has  been  used  in  connection  with  various 
devices,  such  as  teams  and  tackle,  donkey  en- 
gine and  stump-puller.  It  is  also  to  be  noted 
that  the  volume  of  soil  damaged  by  burning 
in  this  method  of  clearing  is  but  a  small  area 
as  compared  with  the  diameter  of  the  stump 
destroyed.  It  is  the  opinion  of  the  writer 
that  of  the  various  methods  of  land  clearing 
which  injure  the  soil,  this  one  does  the  least 
of  any  of  the  methods  practiced. 

Inquiry  has  been  made  concerning  the  fer- 
tilized value  of  ashes  of  wood  which  has  been 
burned  in  this  manner.  The  volume  of  ash 
is  small.  There  is  very  little  potash  present, 
since  the  high  temperature  to  which  most  of 
the  ash  has  been  exposed  volatizes  the  com- 
pound containing  this  essential  plant  food. 

The  Detail  of  Experiments. — The  first  test 
with  the  outfit  was  made  in  a  marsh  in  burn- 
ing cedar.  Trials  were  made  to  destroy  logs 
and  stumps  in  all  sorts  of  conditions — some 
solid,  consisting  of  perfectly  sound  wood, 
while  others  were  in  various  stages  of  decay, 
many  times  consisting  of  mere  shells  filled 
with  rotten,  water-soaked  wood.  A  very  large 
proportion  of  this  material  was  thoroughly 
water-soaked.  While  very  slow  progress 
could  be  made  in  burning  the  partially  dry 
logs,  etc.,  by  the  usual  method,  nothing  was  ac- 
complished in  burning  the  stumps  or  piles  of 
water-soaked  logs,  unless  the  machine  was 
used.  By  the  aid  of  the  blower,  however, 
burning  was  accomplished  at  a  reasonable  cost. 
The  conclusion  drawn  was  based  upon  the  ex- 
pense of  operating  the  machine,  as  compared 
with  the  amount  of  work  accomplished. 

The  second  test  was  made  in  burning  fir 
stumps  which  had  been  split  by  the  use  of 
stumping  powder.  It  was  easily  demonstrated 
that  splitting  the  stumps  previous  to  burning 
with  such  a  machine  makes  the  work  tedious 
and  much  more  expensive.  The  fire  is  much 
more  difficult  to  control,  since  it  is  impossible 
to  produce  a  great  enough  heat  to  do  as  rapid 
burning  as  under  conditions  where  burning  is 
easily  controlled. 

During  the  third  test  a  fir  log  cut  in  1907,  85 
ft.  long,  with  an  average  diameter  of  36  ins., 
partially  sound  and  partially  infested  with 
fungus,  and  which  had  split  about  one-third 
its  length  when  cut  down,  was  burned  in  10 
hours'  time — five  lines  of  hose,  9  hours,  and 
one  line,  5  hours.  The  log  was  burned  in 
sections  which  were  rolled  together  by  the  aid 
of  a  peavy,  and  the  burning  finished  by  the 
use  of  one  line  of  hose. 

Two  green  fir  stumps,  one  5  ft.  in  diameter, 
5  ft.  above  the  ground,  22  ft.  around  the  base 
at  the  ground,  with  twelve  large  roots,  and 
the  other  4%  ft.  in  diameter  6  ft.  from  the 
base  and  measuring  a  little  under  19  ft.  around 
the  base,  with  eight  roots,  were  burned  off  in 
a  12  hours'  run.  The  twenty  roots,  with  the 
exception  of  three  very  large  ones,  were 
burned  below  the  level  so  that  the  plow  would 
go  over  them.  A  run  of  4  hours  with  four 
lines  of  hose  was  required  to  finish  the  work. 
The  cost  to  do  the  work,  basing  the  cost  of 
labor  at  30  cts.  per  hour,  and  a  charge  of  70 
cts.  for  gasoline  and  oil,  the  average  price 
for  removing  the  stump  would  be  $2.60  each. 

Twenty-two  hours'  work  on  a  green  fir 
stump  about  5  ft.  in  diameter,  with  large 
spreading  roots,  gave  less  encouraging  results. 
The  small  fir  burned  out  completely,  even  the 
smaller  roots  penetrating  to  a  depth  of  3  ft 
The  crown  of  the  cedar  burned,  separating  the 
roots  but  not  low  enough  for  plow  to  pass 
over  them.  The  roots  of  the  large  fir  were 
water-soaked,  hence  burning  was  almost  im- 
possible. In  both  cases  the  crowns  were 
burned  out,  separating  the  roots.  Basing  cost 
on  above  mentioned  price,  the  average  cost 
was  $2.73. 

The  sixth  test  was  made  on  cedar  stumps, 
one  2%  ft.  and  one  4  ft.  in  diameter,  and  a 
green  fir  5  ft.  in  diameter  <>  ft.  from  the  base. 
It  took  28  hours  to  complete  the  work.  The 
roots  were  not  burned  out.  Pining  this  test 
a  delay  of  several  hours  was  caused  by  a  dis- 
abled engine,  thus  making  it  impossible  to  con- 
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trol  the  fire  to  the  best  advantage.  The  cost 
per  stump  was  $2.93  in  this  trial. 

A  group  of  five  old  fir  stumps,  one  2  ft.,  two 
each  3  ft.,  and  two  each  2  ft.  6  ins.  in  diameter, 
each  9  ft.  high,  more  or  less  decayed  and  thor- 
oughly soaked  with  water,  were  burned,  low 
enough  to  destroy  the  crowns,  thus  separat- 
ing the  roots,  in  a  22  hour  run.  These  stumps 
were  in  such  a  water-soaked  and  decayed  con- 
dition that  the  fire  would  not  burn  after  the 
blowers  were  removed.  The  roots  could  not 
be  burned,  owing  to  the  abundance  of  water 
in  the  soil.  The  average  cost  for  doing  this 
work  was  $1.56  each.  Another  group  of  five 
fir  stumps,  9  ft.  tall,  with  an  average  diameter 
of  3  ft.  6  ins.,  mostly  sound  but  water-soaked, 
were  burned,  as  low  as  the  soil  conditions 
would  permit,  in  27  hours.  Again  the  crowns 
were  destroyed,  leaving  the  roots  separate. 
The  average  cost  of  this  work  was  $1.70  per 
stump. 

Five  large  fir  stumps,  each  10  ft.  in  height, 
averaging  5, ft.  2%  ins.,  3  ft.  from  the  bases, 
were  burned  off  so  that  all  the  crowns  were 
destroyed,  leaving  the  roots  separate,  many  of 
which  were  also  largely  burned  up.  Forty 
hours'  time  was  required  to  do  the  work.  The 
cost  of  burning  done  on  each  of  these  stumps 
was  $2.80. 

Conclusions. — (1.)  The  economical  destruc- 
tion of  large  stumps  is  the  most  perplexing 
problem  in  land  clearing.  By  the  use  of  the 
stump-burner  the  crowns  of  stumps  are  read- 
ily destroyed,  thus  leaving  the  roots  separated. 
The  roots  may  be  burned  below  the  surface  so 
they  will  not  interfere  in  cultivation,  or  they 
may  be  removed  by  the  use  of  small  quantities 
of  stumping  powder  or  some  other  convenient 
method — the  method  to  be  determined  by  the 
cost.  The  stumps  of  the  smaller  growth  may 
be  removed  at  this  time  and  by  the  same 
method.  The  large  logs  may  be  burned  in 
sections,  the  smaller  ones  cut  into  convenient 
length  for  handling,  and  the  entire  mass  of 
debris,  including  the  small  rubbish,  collected  in 
piles  and  burned.  By  this  method,  the  im- 
portant problem  of  putting  the  entire  mass 
into  a  condition  so  that  it  may  be  handled  and 
burned  quite  readily  is  accomplished,  leaving 
the  land  ready  for  the  plow. 

(2.)  To  operate  the  outfit  described  for  a 
period  of  ten  hours  requires  the  services  of 
one  man,  2  gals,  of  gasoline,  and  a  small  quan- 
tity of  cylinder  oil.  The  cost  for  labor,  at 
$2.00  per  day,  and  2  gals,  of  gasoline  and  a 
small  quantity  of  cylinder  oil  would  not  make 
the  cost  of  operating  exceed  $2.50  per  day. 
In  operating  a  five-line  burner,  the  operator 
has  time  to  get  together  the  small  refuse,  and 
to  saw  into  convenient  lengths  for  handling 
the  timber  which  is  too  small  to  burn  to  a 
good  advantage  with  the  aid  of  the  machine. 

It  is  believed  from  the  experience  gained  in 
the  use  of  this  stump-burner  that  one  large 
enough  and  equipped  to  operate  ten  lines  of 
hose  at  a  time  could  be  operated  to  a  better 
advantage.  The  increase  in  cost  of  operation 
of  a  large  machine  would  only  exceed  the 
original  cost  of  operation  of  the  five-line  type 
by  a  small  per  cent.  The  large  machine  would 
require  more  gasoline  and  cylinder  oil. 

(3.)  The  average  cost  of  burning  stumps 
was  $2.30.  These  stumps  averaged  47  ins.  in 
diameter.  To  remove  such  a  stump  by  blast- 
ing would  require  about  33  sticks  (25  lbs.)  of 
powder  at  13  cts.  per  pound.  The  powder 
would  cost  $3.25.  Considering  the  additional 
cost  of  doing  the  blasting,  filling  the  hole 
caused  by  the  explosion  and  the  work  required 
to  destroy  the  stump  after  it  has  been  re- 
moved by  the  use  of  powder,  the  practice  of 
burning  can  readily  be  seen  to  be  by  far  the 
cheaper  one.  It  is  also  to  be  noted  that  the 
purchase  of  the  powder  requires  $3.25  ready 
money.  In  using  a  stump-burner,  the  cost  is 
represented  very  largely  by  labor  at  $2.00  per 
day. 

(4.)  Clearing  land  with  a  stump-burner  re- 
quires good  management  in  order  to  obtain 
good  results.  It  is  essential  to  place  the 
blow-pipes  in  the  right  position  in  order  to 
direct  the  burning  to  the  best  advantage  and 
the  right  distance  from  the  fire  to  insure  rapid 
burning.  The  operator  must  be  a  good  ob- 
server, industrious,  and  a  steady  worker  to  get 
the  desired  results. 


Another  Method  of  Boring  and  Burning — 
As  concluded  in  the  first  part  of  this  bulletin, 
a  stump-burner  to  be  had  at  a  reasonable  cost, 
light  in  weight,  and  easy  to  handle,  easily  and 
cheaply  operated,  with  which  effective  and 
rapid  destruction  of  logs  and  stumps  is  ac- 
complished, more  nearly  meets  the  require- 
ments of  the  small  land  owner  of  limited 
means. 

While  the  plan  followed,  to  confine  the  fire 
and  direct  the  current  of  air  so  that  the 
greater  portion  of  the  interior  of  the  log  or 
stump  has  been  consumed  before  the  fire 
breaks  out,  has  proven  to  be  a  successful  and 
cheap  method,  a  more  rapid  burning  is  de- 
sirable. It  is  also  true  that  a  stump  or  log. 
when  properly  bored  so  that  the  holes  extend 
about  three-fourths  through  the  obstacle  of 
destruction  and  they  intersect,  merging  at  a 
wide  angle  and  are  so  slanted  that  a  good 
draft  is  possible  when  a  fire  is  started  at  the 
point  of  intersection,  will  in  many  cases  be 
partially  consumed,  a  log  will  usually  burn  into 
sections  and  the  greater  portion  of  the  crown 
of  a  stump  will  be  destroyed,  yet  leaving  the 
large  roots  still  united. 

A  judicious  combining  of  these  two  methods 
appeared  plausible.  It  was  very  evident  from 
experience  and  observation  with  both  methods 
that  the  slow  and  tedious  work  of  boring  the 
holes  by  hand  is  responsible  for  a  large  por- 
tion of  the  time  consumed.  It  was  also  evident 
that  in  some  cases  at  least  much  more  effec- 
tive and  rapid  work  could  be  done  by  increas- 
ing the  number  of  holes,  in  order  to  place  the 
fires  in  different  portions  of  the  same  piece  of 
wood  at  the  same  time. 

In  order  to  accomplish  the  boring  of  a  large 
number  of  holes,  and  at  a  rapid  rate,  some 
form  of  mechanical  power  must  be  employed. 
The  engine,  mounted  on  the  truck  with  the 
blower  was  fitted  with  a  sheave  wheel.  A 
flexible  shaft  about  7  ft.  in  length,  provided 
with  attachments  to  be  driven  by  an  endless 
rope,  was  fitted  with  a  l^-in.  ship  auger  with 
a  special  shank  about  18  ins.  in  length.  The 
flexible  shaft  was  then  fastened  to  the  stump 
or  log  to  be  bored  by  using  a  chain.  It  was 
then  set  in  motion  by  the  endless  rope,  guided 
by  pulleys  attached  by  leads  to  the  nearest  and 
most  convenient  obstacle,  running  on  the 
sheave  wheel  of  the  engine.  Running  at  a 
rate  which  did  not  make  the  task  of  holding 
the  auger  a  difficult  one,  holes  15  to  18  ins.  in 
depth  were  easily  bored  in  20  to  28  seconds. 
The  average  was  25  seconds.  Using  the  same 
auger,  and  running  it  at  the  same  speed,  holes 
were  bored  to  a  depth  of  30  to  32  ins.  in  50 
seconds  to  1  minute  in  time.  The  average  was 
55  seconds.  The  more  rapid  rate  at  which  holes 
were  bored  to  a  depth  of  from  15  to  18  ins.  was 
due  to  the  structure  of  the  auger.  The  speed 
of  the  auger  was  sufficient  to  run  shavings 
clear  of  the  hole  until  it  was  inserted  past  the 
worm.  Occasionally  pitch  seams  or  small  knots 
cause  the  worm  to  clog.  After  insertion  past 
the  worm,  however,  the  shavings  would  ac- 
cumulate in  the  hole  at  the  top  of  the  shank 
and  at  frequent  intervals  were  removed  by 
withdrawing  the  auger,  causing  the  worm  to 
force  the  shavings  out. 

In  order  to  remove  the  shavings  while  bor- 
ing at  this  rate,  it  is  apparently  necessary  to 
equip  the  auger  with  a  much  longer  worm.  In 
the  limited  number  of  trials  made,  it  was 
somewhat  surprising  to  note  that  such  rapid 
work  could  be  done  with  very  little  delay  on 
account  of  heating  the  auger.  Care  must  be 
exercised  at  all  times,  however,  so  that  the 
auger  will  not  be  heated  enough  to  injure  the 
temper. 

To  combine  the  method  of  burning  by  keep- 
ing the  fire  enclosed  and  briskly  burning  by 
use  of  the  blower,  and  where  the  fire  is  given 
a  natural  draft  as  in  the  plan  where  inter- 
secting holes  are  bored,  a  large  fir  log  about 
2>Vz  ft.  in  diameter  was  bored  at  four  inter- 
vals about  6  ft.  apart.  The  plan  in  boring  was 
to  make  one  hole  straight  into  the  lower  side 
of  the  log  about  4  ins.  from  the  lower  edge 
and  three-fourths  the  distance  through  it. 
Three  to  five  holes  were  then  made  by  direct- 
ing the  auger  downward  from  the  upper  sur- 
face, connecting  with  the  cross  hole,  if  possi- 
ble. 

The  fires  were  started  in  the  lower  holes, 


the  blower  set  in  motion  and  the  results  noted. 
The  fire,  constantly  fanned  in  the  lower  holes, 
advanced  into  the  vertical  very  rapidly.  In 
some  cases  all  the  vertical  holes  had  not  been 
made  to  connect  with  the  horizontal  ones.  In 
these  cases  the  rate  of  burning  at  first  was 
greatly  retarded  until  the  fire  ate  its  way 
through  the  solid  portions  of  wood,  connecting 
the  vents.  The  fire  when  fanned  by  the  blower 
is  driven  into  all  the  openings,  and  very 
shortly  every  portion  is  lined  with  fire,  which 
is  also  driven  in  short  columns  several  inches 
in  length  from  the  mouths  of  the  openings. 
In  the  twilight,  the  several  short  and  straight 
but  even  columns  of  fire,  appearing  like  so 
many  fiery  spines  growing  from  the  log,  each 
merging  into  a  small  column  of  smoke  of 
various  shades  and  colors,  the  several  rings 
located  at  various  intervals  on  the  log,  the 
glare  and  low  constant  roar  of  the  fire,  the 
hum  of  the  fan,  the  explosion  of  the  engine 
and  the  deepening  of  the  evening  shades  as 
twilight  merges  into  dusk,  makes  the  scene  of 
burning  a  weird  and  picturesque  one. 

Although  several  minor  trials  were  made 
with  good  results,  the  main  experiment  was 
conducted  on  a  large  log.  Each  set  of  bor- 
ing gave  slightly  different  results.  In  one  case 
the  lower  hole  was  bored  entirely  through  the 
tree.  It  was  impossible  to  burn  to  advantage, 
since  a  draft  could  not  be  produced  in  the 
longer  and  vertical  holes.  In  another  trial,  the 
holes  were  not  bored  as  deeply  as  the  cross 
holes.  It  took  some  time  to  get  the  fire 
burning  briskly  and  to  connect  all  these  vents 
with  the  lower  one,  since  several  inches  of 
solid  wood  had  to  be  consumed  before  a  draft 
was  possible.  One  trial,  however,  where  the 
cross  holes  met  with  the  vertical  vents,  in 
every  case,  the  fire  started  in  the  lower 
hole,  advanced  into  all  the  upper  ones  very 
rapidly,  and  continued  to  burn  briskly.  In 
less  than  one  hour  the  entire  center  of  the 
log  had  been  burned  out,  leaving  a  shell  about 
six  to  eight  inches  in  thickness.  By  mak- 
ing vents  to  direct  the  fire,  burning  can  be 
easily  controlled  and  made  more  effective  by 
placing  pieces  of  bark  or  sods  of  dirt  over  one 
or  any  number  of  the  vents,  thus  stopping  the 
drafts,  and  making  a  few  new  vents,  if  neces- 
sary. 

The  trials  were  very  limited  in  developing 
this  method,  since  they  were  necessarily  dis- 
continued by  a  disabled  engine  and  followed 
by  heavy  rains  interfering,  and  furthermore 
requiring  the  attention  of  the  entire  station 
force  to  care  for  grain  and  other  crops. 

Owing  to  a  slight  unavoidable  change  in  the 
plan  of  the  work,  the  writer  finds  it  impossible 
to  continue  the  work  on  this  method  at  the 
present  time.  Believing  that  the  results  ob- 
tained are  worthy  of  further  consideration, 
the  plan  of  work  and  conclusions  drawn,  to- 
gether with  the  method  pursued,  is  herewith 
given. 

Conclusion. — This  method  is  a  very  prom- 
ising one,  since — ■ 

(1)  The  machine  used  is  easy  to  handle 
and  serviceable. 

(2)  Much  time  is  gained  by  boring  the 
holes  by  power  and  makes  it  possible  to  bore 
large  numbers  of  holes  in  a  very  short  period 
of  time. 

(3)  Directing  the  flame  by  making  vents  in- 
sures burning  in  the  desired  direction.  By  the 
use  of  these  vents,  fire  may  not  only  be  driven 
in  the  desired  direction,  but  the  rate  of  burn- 
ing may  be  regulated.  The  rate  of  burning 
may  be  easily  regulated  by  placing  pieces  of 
bark  or  sods  over  the  vents  or  by  inserting 
the  section  of  the  limb  of  a  tree — using  the 
thing  at  hand  and  procured  with  the  least  ex- 
ertion. 

(4)  Wood  burns  more  rapidly  when  given 
a  draft  than  where  the  fire  is  confined.  The 
rate  of  burning  may  be  regulated  by  the 
amount  of  air  forced  through  the  vents  by 
the  use  of  a  blower. 

(5)  Much  effective  burning  may  be  accom- 
plished by  boring  a  series  of  holes  for  vents, 
after  which  the  fires  may  be  started  and  al- 
lowed to  burn  by  the  natural  drafts — burning 
trees  into  sections  and  the  tops  of  large 
stumps,  etc. 

(6)  Combining  the  methods  of  burning 
stumps  and  logs  by  the  use  of  a  stump  burner 
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and  boring  intersecting  holes  and  burning,  so 
that  the  fire  is  guided  to  the  best  advantage 
and  caused  to  burn  briskly  by  a  continual 
forced  draft  is  both  practicable  and  advisable. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering- 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Drawing  Materials. — Paper,  10%x8%  ins.,  32 
pp.  E.  G.  Ruehle  &  Co.,  119  Fulton  St.,  New 
York. 

This  is  the  catalog  of  Kern  &  Company's  in- 
struments, made  in  Switzerland.  The  book  con- 
tains complete  illustrations  with  descriptions  of 
drawing  instruments,  loose  and  in  6ets.  Prices 
are  given. 

Road  Rollers. — Paper,  6x9  ins.,  80  pp.  Kelly- 
Springfield  Road  Roller  Co.,  Springfield,  Ohio. 

This  catalog  contains  specifications  for  a  num- 
ber1 of  kinds  of  street  pavements  with  illustra- 
tions and  plans;  also  shows  illustrations  of  the 
different  sizes  and  types  of  Kelly-Springfield 
rollers  and  contains  comparative  costs  of  paved 
streets.  Illustrations  of  methods  of  road  rolling 
with  patented  roller  wheels  are  given.  The  com- 
pany also  issues  smaller  pamphlets  covering 
special  details,  one  of  which,  entitled  "Tan- 
dems,'' covers  Kelly-Springfield  tandem  rollers 
designed  for  laying  asphalt  pavements,  con- 
structing roads  and  parks  in  cemeteries,  rolling 
top  of  brick  pavements,  and  in  the  smaller  sizes 
for  rolling  lawns,  etc. 

Troy  Dump  Wagons. — Paper,  7x3%  ins.,  16  pp. 
Troy  Wagon  Works,  Troy,  Ohio. 

This  company  issues  a  number  of  booklets  of 
this  size  which  illustrate  and  describe  Troy 
Dump  Wagons;  one  booklet  is  entitled  the  "Troy 
Reversible  Spreader  Wagon";  another  shows  the 
details  of  the  Troy  Wagon  Box,  another  shows 
performances  of  work  with  Troy  Wagons,  and 
the  fourth  contains  complete  data  on  four  tests 
made  in  the  Purdue  Laboratory  to  ascertain  the 
maximum  or  breaking  load  which  the  complete 
wagon  would  sustain,  the  resistance  of  the  rear 
wheel  against  the  strain  when  tipped  sidewise 
on  a  steep  slope,  the  strength  of  the  rear  axle, 
etc. 

Dynamite.— Paper,  4x5%  ins.,  20  pp.  Inde- 
pendent Powder  Co.,  218  W.  4th  St.,  Joplin,  Mo. 

This  is  a  book  of  rules  for  storing,  handling 
and  shipping  explosives. 

Builders'  Levels. — 3%x5%  ins.,  16  pp.  Bos- 
trom  &  Brady  Mfg.  Co.,  321  Brunswick  Bldg., 
New  York  City. 

This  booklet  contains  illustrations,  descrip- 
tions and  prices  of  builders'  levels  and  acces- 
sories. 

Drawing  Tables.— Paper,  6x9  ins.,  48  pp.  Econ- 
omy Drawing  Table  Co.,  Toledo,  Ohio. 

This  catalog  contains  complete  illustrations 
and  descriptions  of  drawing  tables,  file  cases  and 
other  drawing-room  furniture. 

Felton  Patent  Couplings.— Paper,  6x9  ins..  16 
pp.  Harold  L.  Bond  Co.,  383  Atlantic  Ave.,  Bos- 
ton, Mass. 

This  catalog  contains  prices,  illustrations  and 
descriptions  of  these  couplings  for  sewer  and 
conduit  rods.  Another  catalog  issued  by  this 
company  covers  vulcan  brand  wire  rope  blocks 
and  sheaves  with  complete  illustrations  and 
tables  of  sizes  and  prices. 

Another  pamphlet  illustrates  the  Safety  Ex- 
tensible Trench  Braces. 

A  separate  folder  gives  illustrations  and  prices 
of  the  Atlantic  Diaphragm  Pumping  Engine, 
which  Is  shown  as  a  portable  outfit  operated  by 
a  gasoline  engine. 

A  separate  pamphlet  covers  the  Ross  Concrete 
Spade  and  the  Andrews  Concrete  Tamper  and 
other  special  tools  for  concrete  work. 

Eureka  Mixers.— XVixll,  25  pp.  Eureka  Ma- 
chine Co.,  Ionising,  Mich. 

This  Is  a  series  of  letters  from  users  of  Eu- 
reka machines,  giving  their  opinions  of  the  ma- 
chine. 

Flory  Hoisting  Engines.— 1x6%  Ins.  The  S. 
1-ioi  \   Mfg.  Co.,  Bangor,  I 'a. 

This  Im  a  very  complete  pocket  catalog  con- 
taining Illustrations  and  descriptions  with  tables 
of  ■  lz< ■•  ,  prleen,  etc.,  of  contractors',  mine  and 
all  kinds  of  hoisting  engines,  steam  and  clce- 
Irh  and  also  suspension  cahleways,  dredging, 
logging  "nd  slnte  working  machinery. 

Concrete  Piles.-  Paper.  .".%x9  Ins..  16  pp.  Mar- 
Arthur  Concrete  I'll.-  K  Foundation  Co.,  New 
York  City. 

Thin  pamphlet  contains  Illustrated  descriptions 
,,f  reeeril  Improvements  of  the  Oregon  K  Wash- 
ington Itallroad  Fifth  avenue  vladucl  al  Seattle. 
■.  ,.     i,  i  or  in  vIiik    I  in  rnphlel    contains  a    repr  lot 


containing  a  discussion  on  concrete  piles  as  giv- 
en before  the  American  Society  of  Civil  Engi- 
neers. 

Machine  Banded  Wooden  Stave  Pipe. — Paper, 
5%x7%  ins.,  64  pp.  Washington  Pipe  &  Foun- 
dry Co.,  Tacoma,  Wash. 

This  catalog  contains  illustrations,  diagrams 
and  descriptions  of  wood  pipe  and  conduit  pipe 
for  water  works  systems,  irrigation,  power 
plants,  dredge  work,  etc.  Wooden  tanks  and 
towers  for  all  purposes  and  steam  casings  are 
shown.    Useful  tables  and  information  are  given. 

Polygon  Mixers. — 6x9  ins.,  48  pp.  Waterloo 
Cement  Machinery  Corporation,  Waterloo,  Iowa. 

This  catalog  gives  complete  illustrations  and 
descriptions  of  polygon  mixer's  showing  the 
principles  of  operation  and  special  mixer  and 
accessory  machinery.  Concrete  block  machines 
are  shown  and  special  details  for  finishing  and 
mixing  concrete. 

Browning  Excavators. — Paper,  9x12  ins.,  32  pp. 
Browning  Engineering  Co.,  Cleveland,  Ohio. 

This  catalog  contains  illustrations,  descrip- 
tions, tables  of  sizes  and  prices  of  Browning 
excavators  and  machines  with  orange  peel  and 
power  buckets.  Other  catalogs,  6x9  ins.,  8  pp., 
cover  Browning  steam  shovels,  railway  ditchers 
and  automatic  buckets. 

Mortar  Mixer. — Paper,  8%xll%  ins.,  4  pp. 
Monighan  Machine  Co.,  2016  Carroll  Ave.,  Chi- 
cago. 

This  pamphlet  illustrates  and  describes  the 
Monighan  continuous  mortar  mixer. 

Hoisting  Engines  and  Derricks. — Paper,  9x12 
ins.,  72  pp. 

This  is  a  complete  general  catalog  of  the  Mon- 
ighan Machine  Company's  hoisting  engines  and 
derricks,  containing  complete  illustrations  and 
descriptions,  with  tables  of  siaes,  capacities, 
weights,  etc. 

Medusa  Waterproofed  Cement. — 4x9  ins.,  16 
pp.  Sandusky  Portland  Cement  Co.,  Sandusky, 
unio. 

This  pamphlet  contains  a  description  of  this 
material,  which  consists  of  Medusa  waterproof- 
ing ground  with  Medusa  gray  Portland  cement 
in  the  process  of  manufacture.  Tests  as  to 
various  characteristics  are  given. 

Babcock  Fire  Extinguishers. — Paper,  3V£x6 
ins.,  4  pp.  American -LaFiance  Fire  Engine  Co., 
616  So.  Wabash  Ave.,  Chicago. 

This  pamphlet  illustrates  and  describes  non- 
explosive  fire  extinguishers. 

Rib-Trus.— 3y2x5l/8  ins.,  8  pp.  The  Berger 
Mfg.  Co.,  Canton,  Ohio. 

This  booklet  gives  a  description  of  the  rein- 
forcing and  furring  plate  for  roofs,  floors,  walls, 
partitions,  etc.  Weights,  sizes  and  lengths  are 
given. 

Bitulithic  Pavement. — Paper,  6x9  ins.  War- 
ren Bros.  Co.,  59  Temple  Place,  Boston,  Mass. 

A  number  of  pamphlets  of  this  size  are  issued 
by  the  Warren  Bros.  Co.,  containing  descriptions 
and  illustrations  of  bitulithic  pavements  in  vari- 
ous parts  of  the  country.  Reprints  from  the 
reports  of  various  boards  of  affairs  are  given, 
together  with  endorsements  from  fire  depart- 
ment chiefs,  property  owners  and  common 
councils. 

Rock  Drills,  paper,  6x9  ins.,  16  pp.  Chicago 
Pneumatic  Drill  Company,  Fisher  Bldg.,  Chi- 
cago. 

This  catalog  contains  a  description  of  the 
advantages  of  the  Chicago  Giant  Rock  Drill  and 
the  Baby  Giant  Pneumatic  Hammer  Drill. 
Tables  of  dimensions  are  given  with  line  draw- 
ings and  illustrations.  This  is  Special  Circular 
No.  59. 

Catalog  No.  28  contains  a  complete  list  of 
parts  and  prices  for  Chicago  Giant  Rock  Drills, 
tripods,  columns,  quarry  bars,  hose  couplings, 
etc. 

Air  Compressors.  Special  Bulletin  No.  75,  con- 
taining 21  pp.,  shows  the  constructive  features 
of  the  original  pattern  Franklin  compressors, 
giving  complete  descriptions  arrd  illustrations 
with  tables  of  sizes  and  capacities. 
Bulletin  No.  79,  entitled  "Franklin  Air  Com- 
pressors," gives  illustrations  and  tables  of  di- 
mensions and  capacities  covering  each  type. 

Another  bulletin  containing  S  pp.  illustrates 
and  describes  induction  motor'  drills  for  two  and 
three  phase  currents.  This  is  Kulletin  No.  B-9, 
superseding  No.  E-3. 

Bulletin  No.  E-ll,  superseding  No.  E-12.  de- 
scrlbes  .i  new  line  of  electric  .trills  tor  heavy 
duly,  uiving  specifications  and  Illustrations. 

Bulletin  E-13  contains  I  pp.  and  describes 
elect  r  ii-  gr  inders  with  illustrations,  litre  drawing 
and  lists  of  equipment. 

Special  Circular  No.  72  Is  a  catalog  Insert 
■  heel   Illustrating  and  describing  a  portable  air 

motor 

Kulletin  10-17.  superseding  E-8,  8  pp..  covers 
universally  electric  drills  operating  on  direct  or 

alternating  current. 

Kulletin  K-lti,  superseding  E-ll,  describes  air 
cooled  direct  current  drills. 

Kulletin  K-IX,  superseding  E-lfi,  describes  the 
Huntley  Track  Drill. 

Circular  No.  VI  describes  the  Chicago  Hose 
( 'oupler. 


Circular  No.  88,  containing  16  pp.,  contains 
complete  lists  of  parts  with  prices  and  illustra- 
tions for  No.  4  Rockford  Ry.  Motor  Car. 

Circular  No.  87  illustrates  and  describes  the 
Rockford  Ry.  motor  car  for  section  and  inspec- 
tion work. 

Catalog  No.  35",  containing  154  pp.,  is  a  list  of 
reparr  parts  for  machinery  sold  by  this  com- 
pany. Tables  of  dimensions  and  line  drawings 
are  given;  also  halftone  illustrations  numbered 
to  correspond  with  the  list.    Prices  are  given. 

The  above  catalogs  are  all  6x9  ins. 
Metallined   Bushings,  paper,  4%x7%  ins.,  6  pp. 

Messrs.   Walt.   Coleman  &  Sons,  Providence, 

R.  I. 

This  is  a  report  of  tests  made  with  metalline 
bushings  showing  their  practicability  for  heavy 
loads. 

Ball  Bearing  Transits,  paper  3V2x6  ins.,  4  pp. 
Young  &  Sons,  43  North  7th  St.,  Philadelphia. 
Pa. 

Showing  a  section  of  the  ball  bearing  transit 
furnishing  the  U.  S.  Government  and  containing 
a  short  description. 

Atlas  Crude-Oil  Engine,  paper,  8x10%  ins.,  36 
pp.  Atlas  Engine  Works,  Indianapolis,  Ind. 
Tins  is  catalog  No.  208  and  contains  descrip- 
trons  and  rllustrations  of  the  Atlas  Crude  Oil 
Engine  of  the  Diesel  type.  Built  in  2,  3  and  i 
ciyhnder  vertical  units  of  300,  450  and  600 
B.H.P.  A  discussion  of  the  comparative  fuel 
costs  of  steam  vs.  oil  engines  is  given;  also  a 
discussion  of  individual  plants  vs.  central  sta- 
tion service  and  endurance  and  economy  tests 
with  complete  descriptions  of  general  details 
of  design  and  construction. 

Gasoline    Locomotives,    paper,    6x9    ins.,    8  pp. 

Ernst  Wiener  Co.,  50  Church  St.,  N.  Y.  City. 

Bulletin  No.  150  on  gasoline  locomotives  con- 
tains illustrations  and  descriptions  of  locomo- 
tives for  industrial  purposes. 

Catalog  No.  200,  containing  130  pp.,  is  for 
industrial  cars  and  track  material.  This  is  a 
very  complete  catalog,  printed  in  Spanish  and 
English  and  giving  illustrations,  tables  and  di- 
mensions for  all  classes  of  narrow  gage  cars 
and  track  material. 

U.  S.  Wood  Blocks,  paper,  11x8  ins.,  64  pp. 
U.  S.  Wood  Preserving  Co.,  165  Broadway, 
New  York  City. 

This  catalog  contains  a  list  of  illustrations  of 
wood  block  pavements  with  descriptions  of  the 
advantages,  etc. 

Cold  Storage  Insulation,  paper,  4%x7%  ins.,  28 
pp.  U.  S.  Mineral  Wool  Co.,  140  Cedar  St., 
New  York  City. 

This  catalog  contains  several  articles  describ- 
ing the  methods  of  insulation  and  the  results  of 
some  comparative  tests. 

Surveying   Instruments  and  Drawing  Materials, 

paper,  6x9  ins.,  230  pp.     Iszard-Warren  Co., 

136  N.  12th  St.,  Philadelphia,  Pa. 

This  catalog  is  a  complete  general  catalog  of 
Sterling    surveying    instruments    and  drawing 
material,  giving  descriptions,  sizes  and  prices. 
Pumps,  cloth,  6x9  ins.,  230  pp.    The  Barnes  Mfg. 

Co.,  Mansfield,  O. 

This  is  a  complete  general  catalog  of  pumps 
and  parts  manufactured  by  the  Barnes  Mfg. 
Co.  Complete  illustrations  are  given  with  de- 
scriptions, tables  of  sizes,  and  prices.  Lists  of 
pump  repair  parts  are  also  given.  The  book  is 
indexed  alphabetically  and  as  to  figures. 
Drawing    Inks   and   Adhesives,   3%x5%(  ins.,  24 

pp.    Chas.  H.  Higgins  &  Co.,  Brooklyn,  N.  Y. 

This  booklet  contains  descriptions  and  prices 
of  Higgins'  Inks  and  Adhesives.  Another  book- 
let, No.  16,  covers  Higgins'  Carbon  Writing 
Inks. 

Doud  Buckets  and  Carts,  paper,  6x9  ins.,  12 
pp.  Acme  Equipment  &  Engineering  Co., 
Cleveland,  Ohio. 

This  catalog  illustrates  and  describes  Doud's 
Controllable  Center  Dump  Bucket  for  concrete 
work.     Tables  of  sizes  and  prices  are  given. 
Another    pamphlet    illustrates    Doud's  buckets 
as  designed  for  use  with  industrial  cars. 
Mllburn   Acetylene   Gas    Machines,  paper,  6%x 
9V&,  ins.,  16  pp.     Alexander  Milburn  Company, 
505  W.  Lombard  St..  Baltimore,  Md, 
This  is  catalog  M,  illustrating  and  describing 
Mllburn     Lighting     Machines     for  residences, 
hotels,  office  buildings  and  lighthouses. 

Another  catalog  describes  acetylene  lighting 
for  locomotive  headlights,  railroad  coaches, 
steam  yachts,  etc.  This  Is  the  Alexander 
Steam   Acetylene   Generator  system. 

Another-  catalog,  entitled  "Portable  Acetylene 
Lights,"  contains  IS  pp.  and  illustrates  and 
describes  portable  lights  for  numerous  pur- 
poses.    Prices  are  given. 

Dake    Engines,    paper-.    6x9    ins.,   32   pp.  Hake 
Kriglne  ( '".,   ( : i:i ml   I  lav  en,   .\l  Ichiga  n 
This    catalog    contains    Illustrations,  descrip- 
tions and  tables  of  various  types  of  Hake  En- 
gines and  machines.     Prices  are  given. 
Contractors'    &     Quarrymen's     Equipment,  9x6 
Ins.,  263  pp.    Hobble  Foundry  .<i  Machine  Co., 
Niagara  Falls,  N.  Y. 

Catalog  No.  15  from  the  Hobble  Co.  Is  a 
complete  general  catalog  showing  the  Illustra- 
tions, descriptions,  sizes  and  prices  of  all  kinds 
of  contractors'  and  quarrymen's  machinery,  In- 
cluding hoisting  engines,  derricks,  blocks, 
sheaves,  wire  and  inanlla  rope,  pile  liftings,  etc.. 
etc. 


Engineering  &  Contracting 

Devoted  to  the  Economics  of  Civil  Engineering  Design  and  to 
Methods  and  Cost  of  Construction 


Published  each  week  by  The  Myron  C.  Clark  Publishing  Company,  537  S.  Dearborn  St.,  Chicago,  111. 
EDITORS:    H.P.Gillette,  C.S.Hill,  C.T.Murray,  H.  B.  Kirkland,  S.C.  Hadden       MANAGER :  F.  P.  Burt 

SUBSCRIPTION  RATES  (Payable  in  Advance). — $2.00  a  year  (52  issues)  in  United  States,  Cuba,  Mexico, 
Alaska,  Hawaii,  Guam,  Porto  Rico,  Philippine  Islands,  Republic  of  Panama,  Canal  Zone  and  Island  of  Tutuila. 
S3  00  a  year  (52  issues)  to  Dominion  of  Canada.    $4.00  a  year  (52  issues)  to  all  other  countries. 


fOLUME  XXXVI.   No.  14. 


CONTENTS 


October  4,  191 1 


D1TORIAL  SECTION: 

A  Correction   341 

The  Value  of  Cost  Data  to  Contractors  341 


ONCRETE  SECTION: 

Methods  and  Costs  of  Constructing  a  Rein- 
forced Concrete  Culvert  342 

A  Method  of  Repairing  Concrete  Affected 
by  Freezing  Weather  343 

A  Concrete  Plant  Layout  and  Methods  of 
Handling  Materials  on  a  Ten-Story  Rein- 
forced Concrete  Warehouse  Job  -..343 


EARTH  AND  ROCK  SECTION: 
Methods  of  Surveying  and  Sampling  Dia- 
mond Drill  Holes  345 

ROADS  AND  STREETS  SECTION: 
Cost    of   Crushing   Rock   at   the  Pocoima 
Quarry  of  the  Los  Angeles  County  High- 
way Commission   351 

Howard  Standard  Tests    for  Asphalt-Ce- 
ments for  Sheet  Asphalt  Pavements  352 

Notes  on  Road  and  Street  Work  354 

DRAINAGE  AND  IRRIGATION  SECTION: 
Constructural  Features  and  Contract  Costs 
of  Levee,  Ditch  and  Culvert  Work,  Craw- 
ford County  Levee  District,  Arkansas  355 


Method  of  Making  Drainage  Surveys  356 

Typical  Specifications  for  Dredge  Work  for 
Alluvial  Land  Drainage,  Mississippi  Val- 
ley  357 

GENERAL  SECTION: 

Depreciation   359 

Annual  Meeting  of  the  American  Society  of 

Municipal  Improvements   365 

A  Simple  Portable    Device    for  Burning 

Stumps   366 

Lumber  Table  of  Feet,  Board  Measure  and 

Weight  of  Timbers  366 

CATALOGS   368 


Entertd  as  second-class  matter,  April  17,  1907,  at  the  Post  Office  at  Chicago,  Illinois,  under  act  of  March  3d,  1879.    Copyright.  1911.  by  the  Myron 

C.  Clark  Publishing  Co. 


A  Correction. 

Our  atten*ion  has  been  called  to  a  typo- 
graphical error  in  the  formula  for  curve 
:ompensation  given  in  Mr.  W.  W.  Horner's 
irst  article  on  "Sewer  Construction  in  St. 
^ouis  and  Methods  of  Sewer  Design."  The 
srror  is  in  the  third  column  of  page  285,  in 
mr  issue  of  Sept.  13.  In  the  article  the  Mark- 
nann  formula  for  curve  compensation  was 
jiven  as 

V3 

Sc  =  5  +  29r2 
!t  should  read  as  follows : 

Yl 
'.gr- 
in the  corrected  form  the  second  term  in 
:he  second  member  of  the  equation  is  the 
:xpression  for  the  theoretical  amount  of  extra 
'head"  required  along  the  curve  for  perform- 
ing the  extra  work  of  changing  the  direction 
)f  motion  in  passing  around  the  curve ;  g  is 
the  acceleration  due  to  gravity. 


rhe  Value  of  Cost  Data  to  Contractors. 

Our  always  interesting  contemporary,  the 
Bulletin  of  the  New  York  Contractors'  Asso- 
:iation,  likes  to  think  "that  somehow  success- 
ful contracting  is  something  akin  to  a  sixth 
sense."  Scientific  management  and  cost  data  it 
idmits  to  be  good  things  "for  the  man  who 
knows  how  to  use  such  knowledge,"  but  real 
reliance  is  placed  on  "sixth  sense."  Regarding 
:ost  data  the  Bulletin  says  that  most  contract- 
ars  "keep  sufficient  tally  on  their  work  to 
know  what  it  is  costing  them,  and  to  them,  and 
them  only,  are  the  figures  of  real  value  in  esti- 
mating on  other  work  —  because  they  alone 
know  the  precise  conditions  that  regulated  the 
costs."  "To  any  one  unfamiliar  with  the 
factors,"  continues  our  contemporary,  "just  the 
bare  results  might  be  disastrously  misleading." 
"Then  too,"  says  the  editor,  "a  contractor's  cost 
data  is  his  stock  in  trade  and  is  not  apt  to  be 
distributed  gratis  to  his  competitors."  Indeed, 
our  contemporary  "very  much  doubts  if  any 
real  reliable  costs  have  ever  been  made  public." 
The  statements  quoted  have  small  merit  of 
novelty,  but  because  of  their  source  they  de- 
serve more  than  passing  notice. 

It  is  wholly  true  that  knowledge  of  scientific 
management  and  of  cost  data  is  useful  only  to 
those  who  know  how  to  use  it.  All  knowledge 
has  this  limitation.  Evidently  the  idea  which 
the  Bulletin  writer  intended  to  convey  was  that 
knowledge  of  how  to  use  scientific  management 
and  cost  data  involves  complexities  which  make 


it  difficult  to  attain  and  utilize.  This  is  em- 
phatically untrue.  Naturally  the  man  with  tal- 
ent will  attain  higher  knowledge  more  quickly 
and  will  use  his  knowledge  more  efficiently 
than  will  the  man  of  mediocre  ability.  This 
again  is  a  universal  law,  There  is  nothing, 
however,  in  the  laws  of  management  engineer- 
ing that  cannot  be  comprehended  by  any  man 
of  reasonably  acute  mental  perception.  There 
is  not  a  successful  contractor  who  does  not 
follow  these  laws,  although  he  may  do  so  un- 
consciously, and  this  is  what  the  Bulletin  writer 
thinks  is  "sixth  sense"  and  there  is  nothing 
else  to  it. 

Turning  now  to  the  value  of  cost  data  which 
our  contemporary  is  chiefly  interested  in  criti- 
cising, it  seems  to  us  that  the  critic  misses  his 
target  from  every  standpoint.  Assuming  that 
cost  data  are  of  value  only  to  the  man  who 
compiles  them  for  himself  and  from  his  own 
personal  experience,  this  value  does  not  exist 
alone  or  even  principally  in  the  use  of  the  col- 
lected figures  for  estimating  the  cost  of  future 
work.  The  contractor  who  makes  no  other  use 
of  the  costs  collected  by  him  is  getting  only  a 
small  part  of  the  possible  benefit  from  keeping 
costs.  The  chief  value  of  cost  keeping  to  a 
contractor  is  its  service  as  a  guide  to  reducing 
costs.  To  illustrate,  by  analysis  of  unit  costs 
and  their  comparison  with  corresponding  cost 
items  of  similar  work  a  contractor  may  be  able 
to  determine  excessive  use  of  materials  and 
supplies,  inefficiency  of  workmen  or  foremen, 
excessive  loss  of  time  in  plant  breakdowns, 
plant  shifting,  etc.  By  having  frequent  and 
accurate  reports  of  costs  the  contractor  can 
direct  a  wider  range  of  work  than  he  could  if 
he  had  to  depend  on  personal  inspection  alone, 
and  his  foremen  are  kept  keyed  up  by  the 
knowledge  that  their  costs  are  being  regularly 
reported  to  their  employer  and  are  being  com- 
pared with  the  records  of  his  other  foremen. 
Any  contractor  who  compares  his  cost  reports 
regularly  is  bound  to  investigate  the  reasons 
for  differences  in  costs  and  will  ultimately  seek 
means  to  correct  conditions.  Cost  data  furnish 
a  contractor  with  means  for  judging  precisely 
the  economic  merit  of  a  machine,  a  manager  or 
a  method  of  doing  work.  It  is  only  of  second- 
ary importance  that  they  also  furnish  him  a 
means  for  estimating  the  cost  of  future  work. 

The  second  main  contention  of  the  editor  of 
the  Bulletin  is  that  cost  data  are  of  small  use 
and  may  be  disastrously  misleading  to  any  one 
but  the  contractor  who  performed  the  work  to 
which  they  relate.  The  reason  urged  is  that  no 
other  person  can  know  the  "precise  conditions 
that  regulated  the  costs."  What  conditions 
ever  occur  which  cannot  be  described?  Weather 
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conditions,  transportation  conditions,  wages, 
prices,  physical  conditions,  obstructive  inspec- 
tion, legal  troubles,  delays,  etc.,  etc.,  can  be 
readily  and  exactly  stated  in  writing.  What 
earthly  thing  is  there  which  the  contractor  will 
remember  a  dozen  jobs  ahead  more  exactly 
than  it  could  have  been  set  down  on  paper 
when  it  occurred?  It  is  true  that  all  cost  data 
articles  do  not  reach  perfection  in  giving  "the 
precise  conditions  that  regulated  the  costs," 
and  we  can  assert  from  experience  in  com- 
piling cost  data  articles  that  the  chief  reason 
generally  is  that  the  man  who  did  the  work 
and  furnished  us  the  figures  had  forgotten  just 
what  the  "precise  conditions"  were.  No  one 
will  contend  that  "just  the  bare  results"  conr 
stitute  highly  useful  cost  data.  Just  bare  re- 
sults, however,  are  better  than  no  costs  at  all. 
As  a  matter  of  fact  extremely  few  cost  articles 
have  ever  been  published  which  give  only  just 
bare  results. 

It  strikes  us  as  something  of  a  reflection  on 
the  intelligence  of  contractors  to  assume  that 
thev  cannot  use  published  costs  with  judgment. 
Cost  data  differ  in  no  vital  respect  from  other 
engineering  data.  Engineers  use  data  on 
strengths  of  cement  and  other  construction  ma- 
terials safely  every  day.  They  do  not  use 
them  blindly,  hurt  modified  by  judgment  based 
on  a  study  of  all  similarities  and  differences  of 
conditions.  Are  contractors  inferior  in  judg- 
ment? We  are  quite  certain  that  the  Bulletin 
editor  would  deny  emphatically  any  such 
charge.  We  personally  have  worked  with  con- 
tractors in  estimating  on  contract  work  and 
have  together  consulted  published  cost  data 
widely,  and  we  have  not  found  these  contract- 
ors wanting  in  shrewdness  in  analyzing  these 
cost  data  or  lacking  in  judgment  in  modifying 
them  to  meet  the  conditions  of  the  work  being 
bid  on.  A  contractor  can  make  wide  use  of 
cost  data  collected  by  others  than  himself.  He 
can  use  them  in  studying  the  reasonableness  of 
his  own  costs  and  he  can  use  them  in  estimat- 
ing. If  he  does  not  use  such  data  he  is  neg- 
lecting one  of  the  important  means  at  his  hand 
for  increasing  his  efficiency  as  a  contractor. 

The  Bulletin  writer  closes  his  criticism  of 
cost  data  by  the  statement  that  he  doubts  if 
any  "real  reliable  costs  have  ever  been  made 
public."  His  reason  for  this  assertion  so  far  as 
one  can  determine  is  that  contractors  consider 
their  costs  "as  stock  in  trade"  which  "are  not 
apt  to  be  distributed  gratis  to  competitors." 
This  journal  has  published  and  is  publishing  a 
great  many  cost  data  articles,  and  the  experi- 
ence of  its  editors  is  that  contractors  are  far 
more  apt  to  give  out  their  costs  for  publication 
than  our  contemporary  seems  to  imagine.  As 
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to  "real  reliable  costs"  we  can  assert  that  in 
many  cases  the  costs  given  out  have  been  taken 
by  us  from  the  contractors'  balanced  ledgers. 
If  these  are  not  "real  reliable  costs"  then  we 
must  confess  failure  to  understand  what  such 
costs  may  be. 

We  have  given  so  much  space  to  answer  this 


latest  criticism  of  cost  data  not  because  it  per- 
mitted any  novelties  of  argument  in  their  de- 
fense but  because  the  Bulletin  is  the  official 
organ  of  a  notable  association  of  contractors. 
We  doubt  if  the  association  as  a  body  stands 
behind  this  criticism  of  cost  data.  We  are  loth 
to  believe  that  it  represents  the  consensus  of 


opinion  of  the  members  of  the  association.  Un- 
less our  knowledge  is  wholly  at  fault  it  cer- 
tainly does  not  represent  the  opinion  of  all 
members.  If  our  impressions  are  correct  it  is, 
we  believe,  unfortunate  that  the  criticism 
which  we  have  briefly  answered  should  have 
been  published. 


CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Methods  and  Costs  of  Constructing  a 
Reinforced  Concrete  Culvert. 

BY  D.   W.   STRADLING,*  C.  E. 

Iii  order  to  carry  the  surface  water  off  of  a 
drainage  area  of  150  acres  of  steep,  rocky 
ground,  and  the  sewage  from  the  Missouri 
State  Penitentiary  under  six  new  tracks  of 
the  Missouri   Pacific  Ry.   yard  at  Jefferson 


As  most  of  the  material  had  to  be  raised 
from  12  to  15  ft.  in  placing  it  in  the  fill  for 
new  tracks,  the  daily  average  of  about  25 
cu.  yds.  per  scraper  in  9  hours'  time  may  be 
considered  good,  when  the  conditions  of  bad 
weather,  frozen  ground  (part  of  the  time), 
distance  material  was  hauled  and  distance 
raised  are  taken  into  account.  The  nature  of 
the  material  and  the  long  narrow  shape  of 


arrangement  was  found  necessary.  On  the 
Missouri  Pacific  culvert  there  were  ten  men 
to  one  foreman  and  the  men  were  paid  about 
5  cts.  per  hour  more  than  was  paid  to  the 
men  referred  to  in  the  article  mentioned 
above,  yet  the  cost  per  cubic  yard  was  reduced 
considerably  ($0,405  as  compared  with  $0.64) 
by  that  means;  and  also  on  account  of  some 
of  the  Missouri  Pacific  excavation  being  drier 
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Section  DD 


Details  of  Reinforced  Concrete  Culvert,  Near  Jefferson  City,  Mo.,  Missouri  Pacific  Ry. 


City,  Mo.,  an  8x6-ft.  reinforced  concrete  cul- 
vert was  constructed  at  that  point.  The  de- 
tailed cost,  to  the  contractor,  and  to  the  rail- 
way company,  of  the  complete  structure  was 
accurately  kept  by  the  resident  engineer,  and 
this  information,  with  some  description  of  the 
methods  used  by  the  contractor  in  doing  the 
work,  it  is  believed,  will  be  of  interest  to  en- 
gineers and  contractors  engaged  in  concrete 
construction. 

•  Most  of  the  work  of  excavation  was  per- 
formed during  the  month  of  December,  1909, 
under  very  adverse  conditons.  The  weather 
was  quite  cold,  with  several  days  of  sleet  and 
snow,  causing  frequent  delays  to  the  work. 
Only  twelve  days  out  of  twenty  were  at  all 
fit  for  work  outdoors,  and  part  of  the  time  it 
was  necessary  to  excavate  several  inches  of 
frozen  ground.  The  excavated  material  was 
a  mixture  of  sand,  loam  and  hard  clay,  part 
of  which  at  least  had  been  deposited  by  the 
Missouri  River.  On  top  of  the  soil  was  a  4- 
ft.  layer  of  refuse  consisting  of  scrap  leather, 
tin  cans,  bottles,  paper,  etc.,  deposited  from 
the  Penitentiary,  shoe  factories,  and  by  city 
garbage  wagons.  This  refuse  was  well  com- 
pacted by  the  garbage  wagons  driving  over  it 
and  mveh  of  it  was  difficult  to  excavate,  as  it 
had  laid  there  for  some  time.     The  deepest  cut 

wag  about  I"  ft.,  and  the  average  haul  about 
L'nn  ft  .  the  excavated  material  being  used  to 
make  the  fill  for  the  new  tracks  at  that  point. 
A  two-horse  plow  and  two  and  three  slip 
snap.  1  were  USed  in  the  cut,  with  an  average 
<>f  about  !■>  cu.  yds.  per  9-hour  day  per  scraper, 
UjOUl  100  CU.  yds  of  material  were  excavated 
in  Hi.    bottom  and  on  the  sides,  without  the 

use  ..1  scrapers,  in  trimming  up  the  work  and 

at  wet  plaees  which  were  inaccessible  to  teams. 

•|ti.llnn.i|.ollM,  In.l  .  formerly  UeHlilent  KiiKlneep 

M«.    I 'tie  fly. 


the  excavation  132x10  ft.  were  also  not  fa- 
vorable to  securing  the  best  results. 

The  cost  to  the  contractor  for  excavation 
for  the  culvert  was  as  follows : 
Scraper  Work: 

85  hours  foreman  at  25  cts  $  21.25 

484  hours  labor  at  20  cts   96.80 

S3  hours  plow  team  at  25  cts   21.25 

223  hours  scraper  team  at  25  cts   57.00 

Total   $196.3u 

$196.30 

 =  $0,316  cost  per  cu.  yd.  to  contractor  for 

622 

622  cu.  yds.  excavation  by  scrapers. 
228 

622  vds.  —.  =  24.4  cu.  yds.  per  9-hr.  day  per 

9 

sera  per. 
Hand  Labor: 

18  hours  foreman  at  25  cts  $  4..>0 

180  hours  labor  at  20  cts   36.00 

$40.50 

$40.50 

 =  $C.405  cost  per  cu.  yd.  to  contractor  for 

100 

100  CU.  vds.  excavation  by  hand  labor. 
180 

100 -4- • —  =  5  cu.  yds.  per  9-hr.  day  per  man. 
9 

See  Engineering  and  Contracting,  Vol. 
XXXI,  No.  4  (Jan.  27,  1909),  for  an  interest- 
inn  article  on  "The  Cost  of  Excavating  a  Small 
Cellar  with  Drag  Scrapers,"  at  a  cost  of  $0.li:t7 
per  cu.  yd.,  which  was  somewhat  similar  work 
to  that  described  above.    Sec  ENGINEERING  AND 

Contracting,  Vol.  XXX,  No.  6  (Aug.  5, 

1908),  for  a  valuable  article  on  "  The  Cost  of 
F.xcavating  a  Culvert  Foundation,  with  Com- 
ments on  the  Methods  of  Faying  for  It."  In 
that  article  the  cost  per  cubic  >ard  of  excava- 
tion was  $•!.(! I,  which  was  caused  to  he  that 
much  by  usinn  the  small  number  of  only  4 
laborers  under  a  foreman,  which  ran  the 
foreman  charge  up  to  to,,  lar^e  a  proportion 
of  the  total  cost.     As  the  job  was  small  that 


and  easier  to  handle.  Also  possibly  the  men 
worked  faster  or  were  a  better  class  of  la- 
borers on  account  of  the  pay  being  better. 

The  work  of  placing  the  rods  was  done  by 
the  carpenter  and  his  help  (common  laborers) 
and  the  cost  of  placing  the  rods  is  included  in 
the  cost  of  building  the  forms.  On  account 
of  form  erection  and  rod  placing  both  being 
carried  on  at  the  same  time  during  the  larger 
part  of  the  time  taken  for  building  the  tonus, 
it  was  not  practicable  and  almost  impossible 
to  separate  these  two  items  of  labor  cost. 
Rough  second-hand  lumber  was  used  for 
forms  on  all  surfaces  that  were  not  to  be  ex- 
posed after  the  embankment  was  completed. 
This  left  only  the  inside  of  the  culvert  and 
the  faces  and  tops  of  the  wing  walls  to  be 
shaped  by  forms  made  of  dressed  lumber. 

In  order  to  prevent  water  leaking  through 
the  joints  between  the  boards  used  for  t'ormsj 
on  the  inside  of  the  culvert,  strips  of  thin1 
sheet-iron,  such  as  is  used  to  make  stove-pipe, 
were  tacked  over  the  joints  on  the  side  next  to 
the  concrete.  This  also  made  a  smooth  finish 
to  the  concrete  and  greatly  prevented  spauling 
off  of  the  concrete  when  the  forms  were  taken 
down.  On  the  outside  of  the  joints  between 
the  hoards  used  for  outside  forming  narrow, 
boards  were  nailed,  to  prevent  water  leaking 
through,  but  of  course  some  slight  spauli 
of  concrete  occurred  there  due  to  morl 
working  into  the  joints  as  far  as  the  nam 
batten  boards.  In  this  way  practical!} 
leakage  of  water  was  prevented  and  thus 
cement  or  morlar  was  washed  out  of  the  cc 
crete. 

The  inside   forms  were  held   in  place 
means  of  horizontal  tie  wires  to  the  outsi 
forms  which  were  braced  to  the  sides  and  hi 
loin  of  the  excavation,  as  well  as  by  means 
horizontal    braces   between    the    tops    of  t 
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uprights  or  posts.  These  latter  braces  served 
as  joists  for  planking  used  for  runways  in 
dumping  the  concrete.  The  rods  were  sup- 
ported in  place  by  means  of  nailing  to  tem- 
porary blocks  and  by  horizontal  spacing  wires. 

The  cost  to  the  contractor  for  labor  build- 
ing forms  and  placing  rods  was  as  follows : 

25  hrs.  carpenter  foreman  at  50  cts  $  12.50 

8S  hrs.  carpenter  at  40  cts   34.20 

>00  hrs.  labor  at  20  cts   40.00 

Total   $  86.70 

Cost  of  Lumber  and  Supplies  for  Forms: 

11,088  ft.  B.  M.  lumber  at  $21.00  (deliv- 
ered)  $232. S5 

Nails,  wire  and  sheet  iron   30.00 

Total   $252.85 

Cost  of  Reinforcing  Rods: 
5,662   lin.    ft.    %-in.   round   iron   rods  at 

$0,033  per  ft  $186.81 

1,626   lin.    ft.    7/8-in.    round   iron   rods  at 

$0,033  per  ft   152.66 

Total   $339.47 

Cost  of  Tearing  Down  Forms: 

18  hrs.  foreman  at  40  cts  $  7.20 

il  his.  labor  at  20  cts   16.20 

Total   $  23.40 

Deducting  (arbitrarily,  as  an  approximate 
estimate)  $26.70  from  $86.70  for  cost  of  un- 
loading, bending  and  placing  reinforcing  rods, 
leaves  $60  as  an  approximate  estimate  of  cost 
ol  erecting  forms.  Summing  up  cost  of  forms 
gives : 

l.abor  erecting  forms  (approximate)  $  60.00 

dumber  and  supplies   252.85 

Labor  tearing  down  forms   23.40 

Total   $336.25 

Deduct  one-half  of  $252.85  =  value  of  sec- 
ond-hand lumber  and  supplies   126.42 

Final  cost  of  forms  $209.83 

Since  there  were  186.4  cu.  yds.  of  reinforced 
:oncrete  in  the  culvert,  the  cost  of  forms,  per 

$209.83 

:ubic   yard   of    concrete   =  =  $1.13. 

186.4 

Hie  cost  of  forms  per  M.  Ft.  B.  M.  of  lumber 
$209.83 

jsed  =  =  $19.08.    The  culvert  had 

11 

5,040  sq.  ft.  of  concrete  face  to  which  forms 
$209.83 

were  applied,  so   —  =$0.0413  =  cost  of 

5040 

Forms  per  sq.  ft.  of  concrete  face. 

The  concrete  was  all  placed  during  the 
nonth  of  January,  1910.  The  weather  was 
ivarm  and  favorable  for  this  work.  Two  mix- 
ng  boards  were  used,  the  concrete  being  mixed 
}y  hand.  Four  men  did  all  the  mixing,  while 
:wo  others  placed  the  previous  batch  in  place. 
Dne  man  was  kept  busy  leveling  and  ram- 
ning  the  concrete  after  it  was  dumped.  Three 
Dther  men  wheeled  the  material  onto  the  mix- 
ing boards.  A  1 :2  :4  mixture  was  used.  Port- 
land cement  was  furnished  by  the  railway 
:ompany,  transportation  free  to  the  side  track 
nearest  to  the  work  (900  ft.  away),  and  as 
:here  were  a  large  number  of  empty  box  cars 
stored  in  the  yard  awaiting  repairs,  the  Resi- 
dent Engineer  furnished  the  contractor  three 
dox  cars  having  good,  dry  bodies  in  which  to 
store  the  cement,  thus  insuring  good  care  of 
:he  cement.  The  sand  used  was  clean,  sharp, 
river  sand,  a  somewhat  coarse  size  being  se- 
lected for  the  work.  A  local  sand  company 
furnished  the  sand  loaded  in  gondola  cars  at 
30  cts.  per  cubic  yard,  and  the  cars  were  spot- 
ted on  a  passing  track  just  south  of  the  cul- 
vert site  where  they  were  quickly  unloaded  by 
the  contractor  without  delay  to  any  trains 
needing  the  passing  track  and  the  empty  cars 
taken  away  by  a  switch  engine.  Transporta- 
tion of  sand,  and  in  fact  of  all  material  that 
could  be  handled  by  rail  was  furnished  free 
by  the  railway  company  according  to  con- 
tract. The  broken  stone  used  was  hand- 
aroken  limestone  purchased  from  the  Peni- 
tentiary at  80  cts.  per  cubic  yard.  The  con- 
tractor hauled  the  stone  to  the  site  of  the 
culvert  a  distance  of  about  one-quarter  mile, 
down-grade  all  the  way.  The  reinforcing  rods 
which  were  round  wrought-iron  rods  of  %-in. 
and  %-in.  diameter  cost  the  contractor  $0,033 
per  lineal  foot  and  were  transported  free  by 
the  railway  from  St.  Louis,  Mo. 

A  rather  wet  mixture  of  concrete  was  used 


so  as  to  insure  against  voids  around  the  re- 
inforcement and  to  secure  the  best  possible 
bond  of  concrete  on  the  reinforcing  reds.  Al- 
though the  work  was  rendered  somewhat  slow- 
er than  is  usual  on  most  concrete  work  on 
account  of  the  care  necessary  in  placing  the 
concrete  around  the  reinforcing  rods,  an  av- 
erage of  20.7  cu.  yds.  of  concrete  were  mixed 
and  placed  per  day  of  nine  hours,  by  the  gang 
of  one  foreman  and  ten  men.  A  total  of  1,140 
sacks  or  285  bbls.  of  Red  Ring  Portland  Ce- 
ment were  used,  giving  a  proportion  of  1.52 
bbls.  of  cement  per  cubic  yard  of  concrete. 
This  proportion  agrees  pretty  close  with  pro- 
portions stated  in  1911  edition  of  "Trautwine," 
page  1,087,  where  1.46  barrels  are  stated  for 
1:2:4  mixture,  with  stone  1  in.  or  less  (Stone 
in  Mo.  Pac.  culvert  was  2  in.  or  less),  and 
again  page  1,147,  where  1.59  bbls.  are  stated 
for  1 :2 :4  mixture  with  stone  having  40  per 
cent  voids  which  "closely  represents  broken 
limestone."  A  total  of  120  cu.  yds.  of  sand 
were  purchased,  but  since  it  was  frozen  and 
had  to  be  heated  and  dried  a  large  proportion 
was  wasted  in  large  lumps  that  were  not  used; 
and  because  it  was  not  unloaded  on  a  platform 
some  was  wasted  in  the  stock  piles  in  avoiding 
the  clay  beneath  it.  The  cost  of  unloading 
four  carloads  of  sand  (120  cu.  yds.)  is  in- 
cluded in  the  cost  of  mixing  and  laying  con- 
crete. This  could  not  be  avoided  as  all  men 
were  needed  to  quickly  unload  sand.  A  total 
of  16  loads  of  water  were  hauled  for  con- 
crete mixing  at  a  cost  of  10  cts.  each.  Water 
was  obtained  from  local  waterworks  at  a 
nearby  standpipe  used  for  city  sprinkling  carts. 
Missouri  River  water  was  considered  too  dirty 
as  it  carried  at  that  time  too  much  clay  in 
suspension. 

The  cost  of  mixing  and  laying  concrete  was 
as  follows : 

81  hrs.  foreman  at  50  cts  $  40.50 

643  hrs.  labor  at  20  cts   128.60 

Total   $169. lu 

Cost  of  mixing  and  laying  concrete,  per  cu.  yd. 
$169.10 

=  =  $0,907. 

186.4 

Cost  of  hauling  stone,  cement  and  water 
(which  items  unfortunately  were  not  kept  sep- 
arate) was  as  follows: 

110  hrs.  labor  at  20  cts  $22.00 

110  hrs.  teams  at  25  cts   27.50 

Total   $49.50 

The  summation  of  costs  to  contractor  is  as 
follows : 
Material: 

Lumber  and  supplies,  %   ($252. S5)  $  126.42 

Rods    339.47 

Stone,  132  cu.  yds.  at  80  cts   105.60 

Sand,  120  cu.  yds.  at  60  cts   72.00 

Water,  16  loads  at  10  cts   1.60 

Total   $  645.09 

Labor: 

Scraper  excavation   $  196.30 

Hand  labor  excavation   40.50 

Building   forms   and   placing   rods  and 

unloading  and  bending  rods   S6.70 

Tearing  down  forms   23.40 

Mixing  and   laying   concrete  (including 

unloading  sand)    169.10 

Hauling  stone,  cement,  water,  unload- 
ing cement    49.50 

$  565.50 

Interest  on  $1,210.59  (labor  and  ma- 
terial) at  6  per  cent  for  one  month 

(Vz  total  time  taken  on  job)   6.05 

(Men  using  teams  and  tools  furnished 
same.  so  no  depreciation  charge 
should  be  entered.) 

Bond  on  $1,000  for  2  months   10.C0 

Total  cost   $1,226.64 

$1,226.64 

■  =  $6.58    cost    to    contractor    per  cubic 

186.4 
yard  of  concrete. 

The  contractor's  lump  sum  bid  for  the  cul- 
vert was  $1,780,  leaving  him  a  profit  of  $553.36 
=  45  per  cent. 

The  cost  to  railway  company  was  as  fol- 
lows : 

Contractor's  lump  sum  bid  $1,780.00 

2S5  bbls.  Portland  cjmcnt  at  $1   285.00 

Freight  on  285  bbls:  cement,  3  cars  (es- 
timated)   60.00 

Freight  on  1  car  reinforcing  rods  (es- 
timated)   20.00 

Switching  4  cars  sand  at  $1   4.00 

Freight  returning  cement  sacks  to  St. 

Louis    5.00 

Engineering    and    inspection   75.00 

Total   $2,229.00 


$2,229.00 


—  $11.96  cost   to   railway  company  per 
1S6.4 
cubic  yard. 

In  addition  to  the  contract  work  there  were 
extra  bills  allowed  for  work  not  included  in 
the  contract  for  $412.23  and  CO  additional  bar- 
rels of  cement  used  costing  $60,  making  the 
final  total  cost  to  the  railroad  =  $2,229.00  + 
$412.23  +  $60.00  =  $2,701.23. 


A  Method  of  Repairing  Concrete  Af- 
fected by  Freezing  Weather. 

Considerable  trouble  has  been  experienced 
in  repairing  concrete  which  has  been  exposed 
to  freezing  weather  before  acquiring  final 
set.  The  following  method  has  been  used 
quite  successfully: 

Chip  off  with  a  pick  and  bull  point  the 
concrete  which  has  been  affected  by  frost, 
and  then  thoroughly  wash  the  exposed  sur- 
face with  water,  using  a  stiff  scrubbing  brush, 
until  entirely  clean.  A  1 :3  solution  of  mu- 
riatic acid  is  then  applied  with  a  brush,  and 
the  surface  is  again  washed.  As  soon  as  pos- 
sible after  this  is  done  a  very  wet  mixture  of 
new  concrete  is  applied.  Where  the  old  sur- 
face has  been  thoroughly  cleaned,  and  the 
new  concrete  kept  damp  for  a  week,  it  bonds 
nicely  with  the  old  surface,  making  it  appear 
as  solid  as  if  the  entire  mass  had  been  placed 
at  the  same  time. 


A  Concrete  Plant  Layout  and  Methods 
of  Handling  Materials  on  a  Ten- 
Story  Reinforced  Concrete 
Warehouse  Job. 

(Contributor.) 

The  concrete  plant  layout  and  the  methods 
used  in  unloading,  dumping  and  transporting 
the  raw  material  to  the  mixers  and  hoisting 
towers,  by  the  Aberthaw  Construction  Co.  of 
Boston,  in  erecting  the  large  ten-story  rein- 
forced concrete  warehouse  of  the  Larkin 
Company  at  Buffalo,  N.  Y.,  are  well  worth 
attention.  The  Larkin  warehouse  will  con- 
tain 613,000  sq.  ft.  of  floor  space,  or  over  14 
acres,  and  the  consulting  engineers  are  Lock- 
wood,  Greene  &  Co.  of  Boston  and  Chicago. 

There  are  two  distinct  mixers  and  hoisting 
towers  located  at  thirds  of  the  building's 
length  as  shown  by  Fig.  1.  In  back  of  these 
and  across  the  road  kept  open  to  traffic,  are 
the  cement  sheds  and  stone  bins,  all  of  which 
are  connected  to  the  mixing  plant  by  indus- 
trial tracks  so  arranged  that  the  raw  material 
can  be  brought  from  any  point  to  either  of 
the  Ransome  mixers.  The  aggregates  are  re- 
ceived on  the  Erie  R.  R.  tracks  along  side  of 
these  buildings. 

One  advantage  of  the  two  towers  is  that 
they  can  be  worked  independently  of  one 
another,  being  used  simultaneously  on  the 
different  levels  to  which  the  forms  have  been 
erected,  and  that  one  may  be  used  for  placing 
concrete  in  the  ground  floor  columns  while 
the  other  is  working  on  the  fourth  floor. 

The  warehouse  is  surrounded  by  streets  on 
three  sides  so  that  the  streets  cannot  be 
blocked  and  as  the  railroad  tracks  are  on  the 
opposite  side  of  the  street  it  was  necessary 
to  locate  the  raw  material  bins  and  cement 
sheds  away  from  the  mixers.  The  Erie  Co., 
which  serves  this  switch  raised  no  objection 
to  putting  pockets  underneath  the  railroad 
tracks,  Fig.  2,  thus  enabling  unloading  direct 
from  bottom  dump  equipment. 

The  gravel  dredged  from  the  Niagara  River 
in  the  neighborhood  of  Strawberry  Island  has 
in  it  sand  and  stone  in  approximately  the 
proportion  needed  for  good  concrete  work,  the 
sand  being  sliehtly  in  excess,  but  being  of 
such  good  quality  that  tests  made  with  con- 
crete using  this  aggregate  show  as  good  re- 
sults as  average  sand  with  crushed  stone  and 
even  better  in  most  instances. 

The  location  of  the  two  cement  sheds  of 
capacities  of  4%  and  5%  cars  each,  was  ar- 
ranged so  that  the  railroad  cars  could  be 
placed  on  one  side  of  the  sheds  and  the  in- 
dustrial tracks  serve  the  shed  both  between 
the  standard  gage  cars  and  on  the  street  side 
of  the  shed.    However,  all  the  cement  is  not 
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unloaded  at  the  sheds,  as  it  is  tested  at  the 
works  of  the  Crescent  Cement  Co.,  Wampum, 
Pa.,  by  the  Pittsburg  Testing  Laboratory  and 
seven  day  reports  are  usually  in  hand  before 
the  cars  arrive  at  the  job.    In  this  way  the 


so  bolted  together  that  they  can  be  removed 
from  one  job  to  the  other  and  re-erected  with 
minimum  expense. 

The  loading  device  which  commands  these 
towers  contains  a  heavy  shoe,  and  a  little 


each  of  the  bins  for  unloading  is  five,  it  be- 
ing found  that  these  five  men  can  care  for 
about  a  car  an  hour  according  to  how  the 
cars  are  placed  on  the  tracks,  the  greatest  dif- 
ficulty being,  not  the  unloading  so  much,  but 
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Fig.    1 — Plan    of   Concrete    Mixing   and  Handling    Plant,   Larkin   Warehouse,   Buffalo,  N.  Y. 


cement  can  be  used  direct  from  the  railroad 
cars,  a  special  industrial  track  being  provided 
from  the  back  of  the  cars  direct  to  the  mixer 
platform  so  that  two  men  can  usually  take 
care  of  all  the  cement  which  is  being  intro- 
duced into  the  mixer.  The  batches  at  the 
present  time  are  running  in  the  neighbor- 
hood of  42  to  the  hour;  however,  when  the 
plant  is  running  smoothly  and  the  men  are 
all  broken  in  to  the  work  the  contractors  ex- 
pect to  be  able  to  get  as  high  as  60  batches 
per  hcur  from  each  of  the  two  Ransome 
mixers. 

The  unloading  gravel  plant  is  of  the  con- 
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Fig.  2 — Stone  Elevator  and  Storage  Bins, 
Larkin  Warehouse. 

Millions  chain  and  malleable  iron  liuckct  type. 
It  is  inexpensive  so  far  as  the  machinery  is 
concerned,  the  chief  expense  occurring  in  the 
building  of  the  two  JiO-ton  stone  bins.  These 
stone  bins  are  of  standard  construction  and 
arc  so  made  that  they  can  be  taken  down 
without  the  drawing  of  any  nails.    They  arc 


difficulty  is  found  in  getting  the  gravel  to 
flow  from  the  bottom  dump  of  the  cars  into 
the  shoe.  It  is  found  necessary,  however,  to 
have  at  least  two  men  shovel  out  the  ends  of 
the  cars  while  one  man  stops  blockades,  and 
a  third  sees  that  the  plant  works  quickly  and 
that  the  buckets  are  kept  filled. 

The  shifting  of  the  cars  is  accomplished  so 
far  as  possible  by  the  railroad  company's  loco- 
motive. When  this  is  not  available,  however, 
the  contractors  have  provided  a  nigger-head, 
a  geared  machine  running  two  nigger-heads, 
one  slow  and  one  medium  speed.  This  is 
motor-driven  and  can  be  started  and  stopped 
by  the  man  who  tends  the  placing  of  the 
cars.  A  rope  haul  moves  the  cars  to  posi- 
tion and  moves  the  empties  out  onto  the  sec- 
ond track  which  is  usually  kept  clear  by  the 
railroad  so  that  the  empties  may  be  taken 


the  placing  of  the  cars  by  the  railroad  and 
the  insuring  of  a  steady  supply  of  grave!  hav- 
ing in  mind  the  fact  that  this  gravel  must  be 
interspersed  by  cement  cars  so  as  to  supply 
both  cement  and  gravel  for  the  work. 

Alternating  current  is  supplied  from  the 
power  house  of  the  Larkin  Co.  The  Ransome 
mixers  themselves  and  the  hoists  which  con- 
vey the  concrete  to  the  upper  stories  are 
driven  by  30-h.  p.  motors. 

At  each  mixer  Fig.  3  two  men  are  steadily 
employed,  one  taking  care  of  the  charging, 
adding  water,  etc.,  and  another  cutting  the 
ties  of  the  cement  and  adding  the  bags  of 
cement  to  the  batches.  The  men  who  push 
the  industrial  cars  from  the  bins  also  load 
from  the  Ransome  gate  in  the  bins.  This 
loading  is  very  readily  accomplished,  the 
round   gravel   running  from  the  bins  much 


3D  HP  Motor 


20>8  Pulley 


iPier  ^ 


Pullet/  I  '  


24  '8  Pulley' 
165  PPM 


Pan;  ome~jf~  -  ■ 

Mixer 


EngHontg 

Fig.  3 — Concrete  Mixer  and  Hoist  Tower,   Larkin  Warehouse. 


away.  At  the  present  time  as  many  as  twenty 
ear-,  per  day  have  been  handled  by  the  two 
plants,  and  it  is  not  expected  that  the  average 
will  be  as  much  as  this,  but  it  shows  that 
the  plants  are  large  enough  to  amply  take 
care  of  the  work  in  hand.  Pive-horie-pOWer 
motors  situated  on  top  of  the  bins  drive  these 
plants. 

The   usual  complement  of  men    for  using 


more  easily  than  would  be  the  case  if  crushed 
stone  aggregate  were  used.  Four  men  with 
two  cars  keep  the  mixer  busily  working  with- 
out additional  help. 

The  discharging  of  the  bucket  at  the  top  is 
usually  accomplished  without  the  interven- 
tion of  any  bin,  it  being  arranged  that  a  car 
is  always  at  the  top  of  the  tower  to  receive 
the  loaded  bucket  as  it  reaches  the  dumping 
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point.  While  columns  are  being  poured,  how- 
ever, it  has  been  found  best  to  distribute  by 
barrows,  the  reason  being  that  the  concrete 


is  placed  around  structural  steel  columns 
which  continue  up  through  the  lower  stories 
of  the  building   where   the  loads   are  very 


heavy  and  does  not  allow  of  proper  placing 
when  an  industrial  car  containing  some  18  cu. 
ft.  is  dumned  at  one  time. 


EARTH      AND      ROCK  SECTION 


Methods  of  Surveying  and  Sampling 

Diamond  Drill  Holes.* 

Diamond  drilling  is  expensive  work,  costing 
rarely  less  than  $2.50  per  foot  in  the  Lake 
Superior  iron  district,  and  often  reaching  $5 
per  foot  in  hard  ground,  or  even  more  if  any 
of  the  many  difficulties  known  to  drillmen  are 
encountered.  Yet  up  to  a  few  years  ago 
little  attention  was  paid  to  determining  the 
actual  course  of  holes  underground,  to  ac- 
curate sampling  and  analysis,  or  to  scientific 
location  of  drill  holes.    A  description  of  the 


SURVEYING   IN   NON-MAGNETIC  FORMATIONS. 

Figures  1  and  2  show  the  cases  used  to  test 
for  inclination  and  course.  The  latter  shows 
the  case  used  when  it  is  desired  to  make  more 
than  one  test  at  the  same  time,  as  it  may  be 
inserted  at  any  point  in  the  drill  rods  at  the 
same  time  that  the  first  case  is  used  at  the 
end  of  the  rods.  As  it  is  desired  to  use  as 
large  a  glass  tube  in  the  case  as  possible,  and 
as  the  outside  diameter  is  limited  by  the  size 
of  an  "E"  hole,  a  material  was  selected  which 
combined  the  greatest  possible  toughness  and 
tensile  strength  with  non-magnetic  properties. 
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Figs.  1  and  2 — Cases  for  Determining  Course   and   Inclination  of  Drill    Holes  in  Non- 

Magnetic  Formations. 


methods  which  have  been  developed  in  the 
course  of  extensive  explorations  by  the  Cleve- 
land-Cliffs Iron  Co.  in  the  Lake  Superior  dis- 
trict will  perhaps  be  interesting. 

It  has  now  been  common  practice  for  sev 
eral  years  to  test  the  inclination  of  drill  holes 
by  etching  glass  tubes  with  hydrofluoric  acid 
and  the  apparatus  used  by  the  Cleveland-Cliffs 
Iron  Co.  has  been  described  by  Mr.  J.  E. 
Jopling  in  a  paper  read  before  the  Institute 
in  August,  1909.  In  an  article  which  appeared 
in  the  Engineering  and  Mining  Journal  of 
Sept.  17,  1910,  I  described  how  the  curvature 
of  a  diamond  drill  hole  can  be  controlled  and 
gave  an  example  where  it  had  been  done  suc- 
cessfully. Although  the  hole  kept  to  the  de- 
sired course,  it  failed  to  intersect  the  ore  en- 
countered in  a  previous  hole  because  the  direc- 
tion of  deviation  from  the  vertical  of  the 
previous  hole  had  not  been  determined,  al- 
though the  amount  of  deviation  had  been  de- 
termined by  the  usual  hydrofluoric  acid  tests. 

This  failure  to  secure  results  led  to  my 
taking  up  in  earnest  the  question  of  de- 
termining the  course,  as  well  as  the  inclina- 
tion, of  drill  holes.  After  considering  several 
methods  two  were  chosen  for  trial,  one  of 
which  has  proved  satisfactory,  the  other  mod- 
erately so.  In  non-magnetic  rock  formations 
the  old  method  of  a  compass  suspended  in 
gelatine  is  successfully  used  with  improve- 
ments worked  out  by  Mr.  George  Maas  and 
myself.  Mr.  Maas  has  patented  his  improved 
compass  and  his  idea  of  using  a  thermos  bot- 
tle in  connection  with  the  compass  and  gela- 
tine. In  magnetic  formations  a  method  of 
marking  the  drill  rods  is  used  in  connection 
with  hydrofluoric  acid  tests.  This  method 
was  described  to  Mr.  J.  E.  Jopling  by  Mr. 
John  Deacon,  superintendent  of  the  Republic 
Iron  &  Steel  Co.'s  properties  at  Negaunee,  who 
used  it  in  testing  diamond  drill  holes  at  the 
Cambria  mine.  We  did  not  find  it  as  suc- 
cessful as  using  a  compass,  but  it  is  the  only 
method  which  I  know  of  that  is  practicable  in 
magnetic  formations. 

*A  paper  by  E.  E.  White  before  the  Lake 
Superior  Mining  Institute. 


Phosphor  bronze  was  chosen,  which  is  entirely 
non-magnetic  and  for  which  the  manufacturers 
guarantee  a  tensile  strength  of  70,000  lbs.  and 
elastic  limit  of  55,000  lbs.  per  sq.  in.  By  using 
a  case  of  dimensions  given  in  Figure  1,  a  glass 
tube  1%  ins.  outside  diameter  can  be  used  and 
according  to  Nystrom's  formula  for  the  col- 
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lapsing  strength  of   small   tubes   P=  , 
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using  a  factor  of  safety  of  4,  this  case  should 
be  safe  in  a  hole  3,300  ft.  below  water  level. 
A  little  wicking  is  used  to  make  a  perfectly 
tight  joint. 

The  compass  invented  by  Mr.  Maas  is  shown 
in  Fig.  3.  Its  advantage  over  the  old  forms 
of  compass  used  for  this  purpose  lies  in  the 
fact  that  it  is  pivoted  in  a  cage  which  prevents 
its  coming  in  contact  with  the  glass  tube  and 
insures  its  swinging  freely  in  the  gelatine.  The 
cage  is  below  and  rigidly  attached  to  the 
float,  which  is  made  of  cork. 

The  most  accurate  and  satisfactory  method 
of  testing  the  course  of  a  hole  is  to  use  the 
compass  in  a  glass  tube  open  at  each  end  and 
about  6  ins.  long.  A  section  of  rubber  stopple 
is  forced  into  the  tube,  leaving  about  IY2  ins. 
for  acid  at  one  end  and  4  ins.  for  gelatine  at 
the  other.  A  small  weighed  portion  of  dry 
gelatine  is  carried  to  the  drill  and  dissolved 
on  the  ground  in  a  certain  quantity  of  water, 
care  being  taken  that  the  water  has  no  chance 
to  evaporate  while  dissolving  the  gelatine.  The 
proportions  are  so  chosen  that  when  dissolved 
the  solution  will  keep  liquid  as  long  as  possible 
after  being  lowered  in  the  drill  hole  and  yet 
will  become  perfectly  solid  when  cold.  For 
instance,  using  Nelson's  Improved  Brilliant 
Gelatine  we  use  5-6  gram  and  dissolve  it  in 
50  cc.  of  water.  In  a  hole  where  the  rods 
can  be  lowered  in  20  minutes  or  less  a  1%-in. 
tube  is  used  with  paper  wrapping.  When  it 
takes  from  20  to  30  minutes  to  lower  the  rods 
a  1-in.  tube  is  used  with  several  wrappings  of 
paper.  If  deeper  than  this  a  thermos  bottle 
is  used  and  by  using  a  paper  wrapper  the 
gelatine  may  thus  be  kept  liquid  50  minutes. 
The  time  the  gelatine  remains  liquid  was  de- 


termined by  tests  in  ice-water  at  43°  F.,  which 
is  the  temperature  of  the  underground  water. 

In  the  first  two  cases  when  the  thermos  bot- 
tle is  not  necessary  the  dissolved  gelatine  is 
poured  into  the  tube  and  heated  as  hot  as  pos- 
sible by  immersing  the  tube  in  water  heated 
to  boiling  by  live  steam.  When  hot  the  com- 
pass is  dropped  in  and  a  stopple  placed  in  that 
end,  then  about  1  in.  of  dilute  hydrofluoric  acid 
is  poured  into  the  other  end  and  that  end 
closed.  The  tube  is  then  wrapped  in  paper  and 
placed  with  gelatine  end  up  in  the  bronze  case, 
which  is  attached  to  the  bottom  of  20  ft.  of 
brass  "E"  rods  and  lowered  into  the  hole, 
losing  as  little  time  as  possible.  The  brass 
rods  are  screwed  to  the  bottom  of  the  regular 
drill  rods,  an  "A"  to  "E"  reducing  coupling 
being  used  if  the  hole  is  being  drilled  with 
''A"  rods.  The  bronze  case  and  brass  rods  are 
made  for  an  "E"  hole  so  that  they  can  be 
used  in  either  case.  If  two  tests  are  to  be 
made  at  the  same  time  another  tube  and  com- 
pass are  placed  in  the  case  shown  in  Fig.  2 
and  inserted  in  the  drill  rods  at  the  proper 
point,  using  20  ft.  of  brass  rods  on  each  side. 

The  tube  is  left  stationary  in  the  hole  50 
minutes  after  the  rods  are  lowered,  giving  the 
gelatine  time  to  cool  and  set  and  the  acid  time 
to  etch  a  good  line.  It  is  found  that  acid 
diluted  with  12  parts  of  water  gives  best 
results.  It  is  diluted  in  the  office  and  carried 
to  the  drill  in  hard  rubber  bottles  with  screw 
tops,  which  are  much  more  convenient  than 
the  paraffine  bottles  used  at  first. 

When  the  tube  is  brought  to  surface  the 
positions  of  the  North  and  South  ends  of  the 
needle  are  marked  on  the  glass  with  a  diamond 
point  and  the  tube  washed  out  and  the  corn- 


Fig.     3— Compass    for     Determination  of 
Course   of    Drill    Hole   in  Non-Magnetic 
Formation. 

pass  dried  to  prevent  rusting.  This  tube  forms 
a  permanent  record  of  the  inclination  and 
course  of  the  hole  at  the  depth  where  the  test 
was  taken. 

The  thermos  bottle  is  1%  ins.  outside 
diameter  and  consists  of  two  clear  glass  walls 
with  a  vacuum  between  as  shown  in  Fig.  5. 
When  it  is  necessary  to  use  this  the  hot  gela- 
tine and  compass  are  placed  in  the  bottle  and 
the  bottle  closed  by  a  rubber  stopple.  The 
stopple  also  closes  one  end  of  a  1%  in.  tube 
3  ins.  long,  serving  to  connect  the  bottle  and 
tube  and  preserve  them  in  the  same  relative 
position,  as  shown  in  Fig.  5.    Dilute  acid  is 
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placed  in  the  tube,  the  other  end  closed,  and 
the  tube  and  bottle  placed  in  the  bronze  case 
and  lowered  into  the  drill  hole.  It  only  takes 
the  gelatine  IV2  hours  to  solidify  in  the  ther- 
mos bottle  so  that  it  is  usually  left  in  the  hole 
only  50  minutes  after  the  rods  reach  the  bot- 
tom, just  long  enough  to  get  a  good  etching. 
It  may  be  left  in  the  hole  over  night,  however, 
but  in  that  case  the  acid  is  diluted  more.  When 
the  tube  is  brought  to  surface  the  North  and 
South  points  are  marked  on  it,  corre»pond- 


the  case  more  tests  are  made  and  so  far  we 
have  always  been  able  to  ascertain  which  are 
wrong.  We  have  made  tests  at  a  depth  of 
2,000  ft.,  but  it  would  probably  be  difficult 
to  go  much  deeper  without  using  more  in- 
sulating wrapping  around  the  thermos  bottle 
than  is  possible  with  a  bottle  and  case  of 
dimensions  now  used. 

The  precautions  to  be  taken  are  three  in 
number :  First,  that  the  compass  swings 
perfectly  freely,  that  is,  that  it  does  not  catch 
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Fig.  4 — Curve  for  Correcting  Capillarity  in  Goniometer  Readings. 


ing  to  the  position  of  the  compass  needle  in 
the  thermos  bottle.  The  tube  then  forms  a 
permanent  record  of  course  and  inclination  just 
as  the  6  in.  tube  does. 

In  either  case  the  inclination  is  read  in  the 
goniometer  described  and  shown  by  Mr.  J.  E. 
Jopling  in  the  Transactions  of  the  Institute 
for  1909,  and  is  corrected  for  capillarity  ac- 
cording to  a  curve  which  is  prepared  for  each 
size  of  tube,  by  testing  tubes  at  known  angles 
according  to  the  method  described  by  Mr. 
Jopling.  Figure  4  shows  a  curve  for  1%-in. 
tube*.  It  wiB  be  noted  that  for  these  larger 
tubes  the  correction  is  only  3%°  at  45°, 
which  is  the  maximum.  The  angle  can  be 
read  to  %°  and  I  feel  certain  that  the  results 
of  tests  for  inclination  can  be  relied  upon  to 
within  1°. 

To  determine  the  course  of  the  hole  the  tube 
is  placed  in  the  goniometer  with  the  graduated 
circle  set  at  O0  so  that  the  tube  is  vertical.  If 
the  inclination  of  the  hole  is  steep  the  tube 
is  twisted  until  the  etching  shows  the  dip  to 
be  either  directly  toward  or  away  from  the 
eye;  that  is,  until  the  cross-thread  bisects  the 
eclipse  etched  on  the  glass.  If  the  inclination 
is  shallow  it  is  more  accurate  to  twist  the 
tube  so  that  the  dip  is  to  the  right  or  left  of 
the  observer  and  in  the  plane  of  the  grad- 
uated circle'.  The  goniometer  is  next  placed 
on  a  protractor  so  that  the  tube  comes  ver- 
tically over  the  center,  and  by  sighting  down 
over  a  straight  edge  placed  in  line  with  the 
N'orth  and  South  points  marked  on  the  tube 
the  point  of  the  compass  towards  which  the 
hole  dips  may  be  determined  Figures  3  and 
•'.  show  tubes  with  acid,  gelatine,  compass,  and 
N'orth  and  South  points  marked,  just  as  they 
arc  taken  from  the  drill  hole.  I  intend  to 
have  another  goniometer  made  with  horizon- 
tal circle  to  measure  the  course  as  well  as 
vertical  circle  for  the  inclination,  but  have 
not  had  an  opportunity  to  do  so  as  yet. 

We  have  found  tin-  method  described  above 
very  successful,  and  two  tests  at  the  same 
point  almost  always  agree     When  this  is  not 


on  the  cage  and  that  the  gelatine  keeps  liquid 
long  enough ;  second,  that  there  is  no  local 
magnetic  attraction  in  the  rock  formation ; 
and  third,  that  the  compass  is  not  affected  by 
the  steel  drill  rods  or  casing  or  by  other  iron 
in  the  hole.  The  first  precaution  is  easily 
taken;  the  second  can  only  be  judged  by  a 
knowledge  of  the  formation  and  by  taking 
tests  at  different  depths.  If  these  are  con- 
cordant there  is  probably  no  appreciable  mag- 
netic attraction.  The  third  precaution  is_  im- 
portant. We  use  20  ft.  of  brass  roads  and  so 
have  no  iron  within  20  ft.  of  the  compass. 
Tests  with  10  ft.,  20  ft.,  30  ft.  and  40  ft.  of 
brass  rods  at  the  same  depth  gave  the  same 
reading  in  a  hole  dipping  50°  North  45°  East 
so  that  20  ft.  is  conservative. 

SURVEYING    IN    MAGNETIC  FORMATIONS. 

When  the  rock  formation  is  known  to  be 
magnetic,  or  when  several  tests  with  the  com- 
pass do  not  agree,  there  seems  to  be  no  way 
of  determining  the  course  of  a  hole  but  by 
lowering  the  rods  in  such  a  way  that  the  test 
tube  can  be  oriented  at  any  point  in  the  hole. 
We  have  done  this  by  the  method  suggested 
by  Mr.  Deacon.  The  rods  are  first  screwed 
together  in  one  or  two  long  lines  on  surface 
just  as  they  will  be  lowered  into  the  hole, 
with  the  bronze  case  at  the  end,  all  the  joints 
being  made  as  tight  as  usual.  Great  care  is 
necessary  that  no  twist  be  left  in  the  rods 
when  screwing  them  together  on  the  ground. 
This  trouble  is  not  experienced  when  there 
is  snow  as  the  rods  slip  easily  on  the  snow 
and  no  torsion  ran  be  introduced.  When  the 
ground  is  bare  it  may  be  avoided  by  placing 
level  planks  at  short  intervals  for  the  line  of 
rods  to  rest  upon  and  not  allowing  them  to 
touch  the  ground  at  any  point  If  not  over 
Mm  it.  in  length  the  rods  will  turn  on  grass 
without  leaving  any  twist  in  the  rods. 

When  all  connected,  each  joint  that  is  to  be 
broken,  usually  every  second  joint  is  marked 
with  a  chisel  so  that  it  can  be  screwed  up 
again  to  exactly  the  same  place.     They  arc 


marked  exactly  on  top  as  they  lie  on  the 
ground  so  that  when  the  rods  are  in  the  hole 
the  marks  will  point  in  exactly  the  same  direc- 
tion. The  joints  are  then  broken,  being  care- 
ful not  to  disturb  any  joints  which  are  not 
marked.  Dilute  hydrofluoric  acid  is  poured 
into  a  glass  tube  and  the  tube  marked  with  a 
diamond  and  placed  in  the  bronze  case  so  that 
the  mark  on  the  tube  corresponds  with  that 
on  the  case.  The  tube  is  then  lowered  into 
the  hole,  being  careful  to  exactly  match  the 
marks  at  every  joint.  The  mark  on  the  last 
rod  is  placed  directly  in  front  of  the  drill 
and  this  direction  determined,  which  is  the 
direction  of  the  mark  on  the  glass  tube.  The 
tube  is  left  stationary  at  the  bottom  of  the 
hole  for  about  50  minutes  when  acid  diluted 
12  to  1  is  used  and  then  withdrawn  and 
washed.  To  determine  the  course  of  the  hole 
another  mark  is  made  exactly  on  the  opposite 
side  of  the  tube  and  the  course  found  by 
using  the  goniometer  and  protractor  as  de- 
scribed in  connection  with  the  gelatine  test. 

This  method  of  course  only  gives  accurate 
results  when  the  rods  turn  easily  in  the  hole 
so  that  there  is  no  twist  in  the  rods  when 
lowered.  This  is  usually  the  case  except  in 
very  deep  holes  or  in  holes  where  the  incli- 
nation is  low  or  where  the  curvature  is  ex- 
cessive. In  these  cases,  unless  the  hole  is 
rifled,  the  twist  may  probably  be  removed  by 
raising  and  lowering  the  rods  several  feet  a 
few  times  after  the  rods  are  in  the  hole.  Pre- 
caution should  be  taken  that  the  tube  cannot 
turn  in  the  bronze  case,  either  by  wrapping 
with  paper  or  by  using  a  stopple  which  fits 
the  case  snugly.  Our  tests  by  this  method  do 
not  always  agree  and  are  apt  to  be  10°  to  20° 
anti-clockwise  from  the  course  as  determined 
by  compass  in  a  non-magnetic  formation.  One 
reason  for  this  seems  to  be  that  in  lowering 
the  rods  the  joints  work  tight  or  loose  because 
of  the  friction  of  the  rods  revolving  in  the 
hole. 

DAILY  REPORTS. 

Figure  6  shows  a  report  form  filled  out  by , 
the  drillmen  every  shift  for  the  drill  fore-' 
man  and  the  head  office,  and  Figure  7  a  sam- 
ple tag  which  is  placed  in  every  bag  of  core 
or  sludge.  The  record  of  time  of  drilling 
and  footage  of  each  diamond  bit  is  kept  to 
obtain  data  on  the  several  stones  in  the  bit 


Fig.    5 — Thermos    Bottle  Arrangement. 

with  the  idea  of  determining  which  are  the 
1111  isi  ec  'in  nnical  1  lie  ;e  tests  ha\  c  shown 
that  the  wearing  quality  of  the  stone  depends 
considerably  upon  the  specific  gravity  and 
upon  the  structure. 

Although  it  is  important  to  have  the  drill- 
nicn  report  the  amount  of  core  saved  from 
each  material,  yet  they  rarely  measure  it  ac- 
curately and  if  the  analyses  of  core  and  sludge 
are  to  be  combined  as  described  below  the 
(me  is  re  measured  when  it  reaches  the  office. 


tobcr  4,  191 1. 
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SAMPLES   FROM   DRILL  HOLES. 

he  following  directions  for  saving  sam- 
are  posted  in  the  drill  shanties  and  en- 
:ed  by  the  inspector : 


:ductions  for  saving  sludge  from 
diamond  drill  holes. 

iet  the  standard  sludge  box  just  below  the 
or  of  the  shanty  and  in  such  position  that 
;re  is  room  to  siphon  off  the  water  and  take 
t  the  sample  without  moving  the  box.  Con- 
st a  tee  to  the  top  of  the  standpipe  or  casing 
d  lead  a  pipe  from  it  to  the  nearer  end  of 
1  sludge  box,  at  such  a  height  that  it  will 
her  be  level  or  slant  towards  the  sludge  box 
d  just  rest  upon  the  top  of  the  box,  and  of 
oh  a  length  that  it  will  not  project  more  than 
e  inch  beyond  the  edge  of  the  box.  The  pipe 
1st  not  be  more  than  two  feet  long,  and  if 
iger  than  one  foot  must  be  split  on  top  for 
3  foot  nearest  the  sludge  box,  so  that  if  sludge 
llects  in  the  pipe  it  may  be  seen.  Set  the  box 
'el  so  that  water  will  overflow  evenly  across 
s  whole  width  at  the  far  end  and  wedge  the 


partition  firmly  so  that  it  is  in  close  contact 
with  the  bottom  of  the  box.  The  top  of  the 
partition  should  be  one  inch  below  the  water 
level.  The  box  is  now  ready  to  receive  the 
sample  and  drilling  may  be  started. 


While  drilling,  care  must  be  taken  that  no 
water  from  the  drill  hole  escapes  around  or 
over  the  tee  except  through  the  pipe  leading  to 
the  sludge  box.  Care  must  also  be  taken  that 
there  is  no  leak  from  the  box  and  that  the 
three-inch  plug  at  the  end  of  the  box  is  tight. 
Sludge  samples  must  be  taken  for  every  five 
feet  drilled  or  less,  preferably  from  even  five- 
foot  intervals;  that  is,  from  460  to  465,  465  to 
470,  470  to  475,  etc. 

When  a  sludge  sample  is  to  be  taken  drilling 
must  be  stopped  and  the  hole  washed  out  clean. 
The  pipe  leading  to  the  sludge  box  must  be 
cleaned  out  into  the  sludge  box  and  either  the 
pump  must  then  be  stopped  or  the  tee  turned 
so  that  the  water  will  not  be  discharged  into 
the  box.  Carefully  remove  the  partition  in  the 
box  so  as  not  to  stir  up  the  sludge  any  more 
than  necessary  and  when  the  sludge  is  settled 


siphon  off  the  surplus  water,  being  careful  to 
keep  the  end  of  the  siphon  near  the  surface  of 
the  water  and  not  disturb  or  draw  off  any  of 
the  fine  sludge  at  the  bottom  of  the  box.  To 
use  the  siphon,  fill  with  water  a  three-foot 
length  of  large  sizo  flexible  hose  and  with  one 
hand  on  each  end  place  one  end  beneath  the 
surface  of  the  water  in  the  box  and  the  other 
end  on  the  ground  eight  inches  or  more  below 
the  top  of  the  box.  When  both  ends  of  the  hose 
are  released  the  water  will  flow  out  of  the  box 
and  may  be  allowed  to  flow  until  it  is  seen  that 
the  sludge  is  beginning  to  go  off  with  the  water. 
Then  remove  the  hose  and  thoroughly  mix  the 
sludge  in  the  box  to  a  mud.  This  must  all  be 
removed  from  the  box  and  placed  in  a  pan  on 
the  boiler  to  dry.  The  pan  must  be  at  least 
8x12x1  ins.  deep,  with  flat  bottom,  and  must  be 
thoroughly  cleaned  each  time  before  a  sample  is 
put  in  it  to  dry.  If  enough  water  cannot  be 
drawn  off  without  disturbing  the  sludge  so  that 
the  sample  can  be  contained  in  this  pan,  a 
larger  pan  must  be  used.  All  the  sludge  must 
be  saved  and  the  sludge  box  cleaned  thoroughly. 
When  the  sludge  has  been  cleaned  out,  remove 
the  3-in.  plug  at  the  end  of  the  box  and  wash 
out  the  box  with  a  pail  or  two  of  water,  then 
replace  the  plug  and  partition  and  drilling  may 
be  started  again. 

The  sludge  must  be  labeled,  giving  the  depths 
between  which  the  sample  was  taken,  when  It 
is  placed  on  the  boiler  to  dry.  It  must  all  be 
saved  and  turned  over  to  the  inspector.  Sludge 
must  always  be  saved  when  drilling  in  iron 
formation  or  in  any  other  ferruginous  or  red 
material.  While  drilling  in  material  from  which 
a  sludge  sample  should  be  saved,  if  the  water 
is  lost,  the  sludge  does  not  come  up  with  the 
water,  or  if  the  sludge  is  contaminated  with 
material  caving  from  higher  up  in  the  hole, 
drilling  must  be  stopped  immediately  until  the 
hole  is  put  in  such  condition  that  good  sludge 
samples  can  again  be  obtained,  or  until  the 
inspector  gives  orders  that  drilling  may  proceed. 

Whenever  the  drill  runs  into  or  out  of  ore, 
provided  the  band  of  ore  or  rock  is  one  foot  or 
more  thick,  drilling  must  be  stopped  and  the 
sludge  box  cleaned  out  immediately,  without 
waiting  to  complete  the  five-foot  run.  When 
the  drill  runs  out  of  ore  continue  taking  and 
saving  sludge  samples  for  at  least  20  feet,  no 
matter  what  the  material,  so  that  it  may  be 
determined  whether  the  ore  is  caving. 

Keep  the  core  separate  from  the  sludge  and 
each  time  core  is  pulled  label  it  with  the  depths 
between  which  it  was  recovered.  Each  run  of 
core  must  be  kept  separate  and  all  core  must 
be  saved  and  turned  over  to  the  inspector. 
When  the  core  is  pulled  if  it  is  found  that  more 
core  is  saved  than  the  proportion  of  one  foot  of 
core  to  ten  feet  of  drilling,  the  sludge  box  must 
be  cleaned  without  waiting  to  complete  the  five- 
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District 

Sec   Hole  No 

Depth, 


Fig.  7 — Sample  Tag. 

(Size  2%x3%  ins.) 

foot  run,  and  the  sludge  labeled  and  saved 
separately.  If  sludge  from  a  shorter  distance 
than  five  feet  is  in  the  box  at  the  end  of  the 
shift's  work,  and  if  less  than  the  above  propor- 
tion of  core  is  saved,  the  sludge  may  be  left  in 
the  box  provided  the  shanty  is  locked  and  the 
box  is  inaccessible  from  outside  the  shanty.  II 
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Where  Working:  

Section:   Hole  No. 


Total  depth  of  hole  per  last  report. 
Moving  and  setting  up, 

Drove  inch  stand  pipe, 

Drilled  with  chopping  bit, 
Drilled  with  diamonds. 

Reamed  from                 to  ft 

Lowered  inch  casing  to  ft 

Total  Depth  of  Hole, 

FEET 



CQSE  SATES 

E07SS 

-  - 

Kind  of  Material  :   

Bit.  No  

FEET 

SIZE 

E0UE3 

Bit  Noi   ■ 

Bit  No.                              -      -  - 

Numher  of  Men  : 

Remarks : 


...    Runner. 

   _  Helper. 

.  _    Setter. 

Report  delays,  accidents,  etc.    -  Foreman. 


Fig.  6 — 'Report  Form  Filled  Out  by  Drillmen  Every  Shift. 

.  (Size  47/8x8y2  ins.) 
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aaybody  can  get  at  the  box,  however,  and  h 
there  is  no  watchman,  the  sludge  must  be  re- 
moved from  the  box,  dried,  labeled  and  placed 
with  the  other  samples. 

The  standard  sludge  box  is  shown  in  Fig. 
8.  When  the  samples  reach  the  office  they 
are  carefully  examined  and  a  daily  report  of 
all  drilling  made  out  on  the  form  shown  in 
Fig.  9.  Samples  of  all  core  and  of  all  sludge 
which  runs  above  40  per  cent  iron  are  pre- 
served in  a  room  and  in  cabinets  designed 
especially  for  the  purpose.  A  few  pieces  of 
core  are  saved  from  every  run  and  the  rest 
sent  to  the  laboratory  for  analysis  if  ore  for- 
mation, or  thrown  away  if  not.  A  little  of 
each  sludge  sample  is  placed  in  a  small  paste- 
board tray  with  a  temporary  label,  10  ft.  to  a 
tray,  until  the  analysis  is  completed.  Each 
10  ft.  of  sludge  sample  which  runs  over  40 
per  cent  is  then  placed  in  a  gelatine  case  and 
preserved  in  the  same  drawer  with  the  core. 
Gummed  paper  labels  are  used  for  both  core 
and  sludge  and  the  samples  preserved  in  the 
drawers  shown  in  Fig.  10. 

INTERPRETATION  OF  ANALYSIS. 

Mr.  W.  J.  Mead  has  described  our  method 
of  combining  core  and  sludge  analyses  in  an 
article  in  the  Engineering  &  Mining  Journal 
of  May  6,  1911,  except  that  we  used  a  formula 
in  the  method  which  I  described  to  Mr.  Mead 
several  months  ago  instead  of  the  diagram 


3.43  D 
C 


—  1 


To  obtain  an  average  of  the  sludge  and 
core  analyses  giving  the  proper  weight  to 
each,  the  sludge  analysis  should  evidently  be 


Water  from 
Drill 


4 

Pipe  frcri  51  and  Pipe 


Top  Vteu 


Pipe 


Eng 


Overflow 


Longitudinal  Section 
Fig.  8 — Standard  Sludge  Box. 


multiplied  by  5"  and  the  core  analysis  by  T 
and  the  sum  of  the  products  divided  by  S  + 
T.    The  result  is  the  same  and  the  operation 

5 

simpler  to  multiply  the  sludge  by  —  and  the 

T 


just  as  simple  to  figure  the  ratio  from  the  f  I 
mula  as  from  Mr.  Mead's  diagram. 

Mr.  Mead  did  not  mention  the  method  1 
obtaining  the  average  analysis  which  he  |il 
merly  used,  namely,  to  weigh  out  proportkl 
ate  parts  of  core  and  sludge  and  comb  4 
them  for  analysis.  This  method  is  ingenicj 
but  is  open  to  objections;  first,  if  it  is  foul 
later  that  the  hole  was  caving  and  the  slucl 
of  no  value  the  core  analysis  is  also  render! 
valueless ;  second,  in  order  to  get  true  anal 
ses  it  is  advisable  to  send  the  whole  samjl 
for  analysis  except  a  small  portion  kept  il 
record,  whereas  if  weighed  out  a  portion  mij 
be  rejected. 

We  only  run  iron  on  the  five  foot  sampl 
with  phosphorus  if  over  40  per  cent  iron,  a 
manganese  if  there  may  be  over  1  per  c<| 
or  2  per  cent.  We  occasionally  combine  S(| 
eral  of  the  5  ft.  sludge  samples  and  makel 
complete  analysis  for  iron,  phosphorus,  silil 
lime,  magnesia,  alumina,  manganese,  sulph  j 
titanium  and  loss  by  ignition. 

After  combining  the  core  and  sludge  ana  j 
ses  the  results  are  further  averaged  in  ccl 
tinuous  runs  of  ore  of  the  same  grade.  \l 
call  from  45  per  cent  to  50  per  cent  iron  lej 
ore,  50  per  cent  to  57  per  cent  second  ch 
ore  and  above  57  per  cent  first  class  ore. 

REPRESENTATION   OF  RESULTS. 

As  soon  as  possible  after  the  first  of  t 
month  the  record  of  material  drilled  throui 
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SECTION 

HOLE  NO. 

DATE 

FEET 
DRILLED 

TOTAL  DEPTH 

MATERIAL 

REMARKS 

Fig.  9 — Daily  Report  Form  for  All  Drilling. 

(Size  S%xl0%  ins.) 


which  he  has  developed  from  it.    Since  other 
engineers  may  also  be  interested  in  the  for- 
mula I  give  the  derivation  below  : 
Let  A  =  diameter  of  bit  outside  of  carbon. 
Let  B  —  diameter  of  bit  inside  of  carbon. 
Let  C=feet  of  core  saved  in  D  feet  drilled. 
Let  £>e=feet  drilled. 

Let  S  —  volume  of  rock  actually  ground  to 
sludge. 

Let  T=  volume  of  rock  actually  saved  as  core. 
Then  S  =  D  (-^  -    ^)  +  (D  -  C)  — 


and 


r=c 
s 


*B' 
4 


Hence  —  = 


D  (A*  —  B')  +  (D  — C)  B1 


DA' 
CB' 


T 


—  1 


C  Ba 


Standard 
Standard 

Hence  for 

8  29  D 


Dimensions  of  Bits. 
Inside 
of  Carbon. 

"A"  bit   1  in. 

"E"  bit  27-32  in. 


Outside 
of  Carbon. 
1  13-1(5  in. 
1    9-16  in 


1.818"  D 


•A"  bit  —  =  - 


—  1 


S 


1.503*  I) 


and  for  an  "F."  bit  —  — 


W  c 


core  by  1  and  divide  by 


1 ;  hence  the 


rule  for  an  "A"  bit  is  to  multiply  the  sludge 
D 

analysis  by  3.3  —  — 1,  add  the  core  analysis, 
C 


No  I. 


the  previous  month  is  compiled  from  daily  r« 
ports  and  averaged  analyses.  This  is  can 
fully  checked  over  with  the  core  and  then  n 
corded  permanently  in  the  drill  book.  Th 
is  a  loose-leaf  book  with  pages  shown  i 
Fig.  11  and  12.  The  reports  of  the  drillme 
and  analyses  of  samples  are  copied  in  th 

No  I 

 /8-  


Eng  t  Con  fg 


Fig.  10 — Drawers  for   Preserving  Samples. 

D 


and  divide  the  sum  by  3.3 
is  rarely  pulled 


book  daily  and  it  forms  the  complete  and  per 
— .  Since  the  core  manent  record  of  drilling  From  this  boot 
C  tracings  are  plotted  which  are  blue  printet 

five  foot  runs  we  find  it      for  the  various  parties  entitled  to  receive  tin 
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formation.  Fig.  13  and  14  show  the  printed 
orms  on  tracing  cloth  used  for  this  purpose, 
'hey  are  of  the  same  size  as  the  loose-leaf 
heets  in  the  drill  book  and  are  bound  in 
overs  of  the  same  size. 


to  substantiate  his  theory.  He  endeavors  to 
show  that  the  influence  of  terrestrial  magne- 
tism should  cause  vertical  drill  holes  to  devi- 
ate to  the  North  in  the  Southern  Hemis- 
phere and  states  that  this  is  the  case  in  the 


have  only  drilled  two  holes  with  this  inclina- 
tion, with  results  as  follows : 

Depth.                    No.  1.                   No.  2. 
At  surface                 85°  85%° 
At  ledge                     86°  86V4* 
200  ft.  86°   
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...T  R  Sec  Hole  No   Location:  

  Drilled  by  whom  with . 


Date 

No. 
Hours 

Core  Recovered 

Stand 
Pipe 

Drilled 

Total 
Depth 

Kind  of  Material 

Begins  at 

Dip  of 
Strata 

Remarks 

Ft. 

In. 

Figs.  11  and  12 — Pages  from  Permanent  Record  Drill  Book. 

(Size  14x16  ins.) 


CROSS-SECTIONS    OF  DRILLING. 

For  scientific  location  of  drill  holes  cross- 
sections  must  be  made  through  previous  drill 
loles,  preferably  at  right  angles  to  the  strike 
)f  the  formation,  showing  the  holes  plotted 
iccording  to  the  surveys  for  inclination  and 
:ourse,  and  showing  the  material  encountered. 
We  make  these  on  cross-section  tracing  cloth 
ruled  in  inches  and  tenths,  on  a  scale  of  50 
Et.  to  1  in.  The  sections  may  be  superposed 
md  compared,  and  the  cross-section  ruling 
nakes  it  easy  to  read  distances  and  areas 
without  a  scale.  On  these  tracings  the  geo- 
ogical  boundaries  of  formations  and  the  out- 
lines of  ore  bodies  are  drawn  in  soft  pen- 
:il,  which  prints  satisfactorily  but  may  easily 


r  SOS.   30    11-10  4 

PLOTTED:  

CHECKED: 
APPROVED: 


Je  erased  and  changed  if  further  drilling 
shows  the  first  assumptions  to  be  wrong. 
When  necessary  longitudinal  sections  are 
nade  and  taken  in  connection  with  a  plan  and 
:ross-sections  give  a  very  good  idea  of  the 
structure. 

DEFLECTIONS   OF   DRILL  HOLES. 

In  an  article  written  for  the  South  African 
Mining  Journal  of  June  11,  1910  and  again 
in  an  article  in  the  same  journal  of  March, 
1911,  Mr.  J.  S.  Curtis  gives  an  interesting 
theory  of  the  cause  of  bore  hole  deflections 
with  results  of  experiments  which  he  made 


great  majority  of  holes,  although  the  direc- 
tion may  be  changed  by  the  character  of  the 
country  rock. 

In  our  experience  the  latter  feature  is  much 
the  more  important  and  from  results  of  our 
drilling  I  should  not  say  that  the  great  ma- 
jority of  drill  holes  deviate  either  North  or 
South  in  all  districts.  If  the  strata  are  flat 
and  uniform  the  holes  may  do  so  but  if  the 
strata  dip  steeply  this  is  not  the  case.  In 
one  district  where  the  dip  is  steep  we  are 
certain  of  the  course  of  14  holes  which  devi- 
ated from  the  vertical  and  these  are  shown 
in  Fig.  15.  Of  these  holes  one  went  ap- 
proximately North,  one  approximately  South, 
one   Northeast,   five   Northwest,   one  South- 


east and  five  Southwest.  Putting  it  in  an- 
other way  seven  deviated  to  the  North  and 
seven  to  the  South,  while  two  deviated  to  the 
East  and  ten  to  the  West.  If  these  results 
show  anything  they  only  show  that  the  ma- 
jority of  the  holes  deviated  to  the  West,  but 
equally  to  the  Northwest  and  Southwest. 

It  is  very  difficult  to  keep  vertical  diamond 
drill  holes  straight  and  I  believe  that  a  hole 
can  be  located  with  more  assurance  of  strik- 
ing a  certain  point  in  depth  if  it  is  given  an 
inclination  of  85°  against  a  steeply  dipping 
formation  than  if  it  is  started  vertical.  We 


400  ft.  85°  87%* 

500  ft.  87%*   

600  ft.  87°   

800  ft.  ..  88%* 

1,200  ft.  ..  85%* 


These  two  holes  are  not  enough  to  gen- 
eralize upon  but  they  certainly  kept  straighter 
than  vertical  holes  in  the  same  district.  In 
addition  to  that  we  knew  in  which  direction 
the  holes  were  going,  which  we  do  not  know 
when  we  start  a  vertical  hole.  In  my  article 
in  the  Engineering  &  Mining  Journal  of  Sept. 
17,  1910,  I  gave  a  series  of  curves  showing 
the  curvature  to  be  expected  in  an  inclined 
hole  when  dipping  against  a  steep  jasper  for- 
mation. I  would  change  the  curve  for  a  hole 
started  at  85",  as  that  seems  to  be  a  critical 


angle  under  these  conditions  and  the  hole 
does  not  flatten  as  would  be  expected. 


Drilling  Contest. — The  second  annual 
drilling  contest  will  take  place  at  the  Ozark 
Interstate  Exposition,  Joplin,  Mo.,  Oct.  7  to 
16,  1911.  The  drilling  will  be  done  by  teams 
of  men  in  pairs,  one  striking  and  one  guiding 
the  drill.  The  championship  is  at  present  held 
by  Scott  and  Clifford,  who  drilled  31-13/16  ins. 
in  the  allotted  time,  15  minutes.  Prizes  are 
awarded  by  the  Independent  Powder  Co.,  of 
Missouri. 
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Fig.  13 — Forms  on  Tracing  Cloth  for  Plotting    Records   for  Blueprinting. 
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New  Estimate  for  Excavation  at  Panama. 

— Estimates  of  the  canal  excavation  at  Pana- 
ma have  been  revised  and  now  show  a  total 
of  195,323,379  cu.  yds.,  an  increase  of  12,785,- 
C13  cu.  yds.  over  the  last  previous  estimate. 


per  cu.  yd.  has  decreased  and  the  capacity  per 
excavating  unit  has  increased,  as  the  work 
has  progressed. 

In  the  Central  Division,  there  have  been 
added  5,257,281  cubic  yards  to  allow  for  slides 


yards.  The  new  estimates  for  the  Atlantic 
and  Pacific  Divisions  include  additional  ex- 
cavation, due  to  the  silting  in  the  Atlantic  and 
Pacific  entrances,  to  small  slides  that  have  de- 
veloped in  the   Canal  banks',  and  to  minor 
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Fig.  14 — Forms  on  Tracing  Cloth  for  Blue  Printing. 


It  is  stale!  that  the  addition  of  nearly  18 
million  yards  will  not  increase  the  estimated 
cost,  as  determined  in  December,  1908,  nor 
gffecf  the  time  of  completion  because  the  cost 


in  Culcbra  Cut,  while  a  deduction  of  581, OO.'t 
cubic  yards  has  been  made  from  the  estimated 
excavation  ,ii  oilier  points.  The  net  addition 
lo   this   division    is    therefore    l,'17ti,278  cubic 


changes.  A  statement  of  the  original  esti- 
mate of  December,  l!H>S,  and  the  revised  esti- 
mates of  July  I,  1910,  and  September  L,  1911 
follows : 
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)ivisions. 

190S. 

1910. 

1911. 

antic — 

Cu.  yds. 

Cu.  yds. 

Cu.  yds. 

Vet   

o  •>  n  ■  onn 
dd.Dl.J,  Si'V 

oo, 0S4,  J;.)  1 

38,727.675 

)ry   

9,561,911 

0   O-O  AC A 
0,6  i  0 ,  If  ■ )  "i 

8  5 1 H 1  11" 

'otal  .... 

43,077,310 

43,3:37,345 

47,227,822 

itral — 

'ulebra  Cut  78,042,29:. 

84,186,724 

on    111  A  A  * 

M),  44  4  JM.f.i 

Hher   

11,752, 19S 

1  9  ir-  901 

[•otal  .... 

89,794,493 

97,125,018 

101,801,296 

cific- — 

Vet   

.  35,S64,211 

35,675,261 

39,362,181 

)ry   

5.930.5SO 

6,380,142 

6,932,080 

[•otal   

41,794,791 

42,055,403 

46,294,261 

ind  total. 

174,666,594 

182,537,766 

195,323,379 

rhcre  remains  to  be 

excavated  less  than  */4 

;  entire  amount  for 

the  completed 

canal. 

A  considerable  amount  of  harbor  improve- 
■nt  work  at  San  Francisco,  Cal.,  is  to  be 
cen  up  in  the  near  future  by  the  Board  of 
lie  Harbor  Commissioners.  It  is  expected 
it  the  Board  will  call  for  bids  early  this 
>nth  for  the  construction  of  Pier  No.  17  at 

near  the  foot  of  Union  St.,  San  Francisco. 
>out  60  days  later  the  board  expects  to  ad- 
rtise  for  bids  for  the  construction  of  three 

four  new  docks  at  sections  Xos.  9  and  10 


of  the  seawall  and  also  for  the  completion  of 
the  section  of  seawall  between  sections  Nos. 
10  and  11. 


Cost  of  Operating  Grand  Rapids  Pump- 
ing Station. — For  the  year  ending  Mar.  31, 
1010,  the  cost  was  as  follows: 


Aver,  cost 

Aver. 

per  mil- 

cost per 

lion  gals. 

1,000,000 

raised  1  fL 

Total  cost. 

gals. 

(dynamic) 

$3.76 

$0.0213 

Wages  . 

  9,260.41 

1.72 

0.0097 

Repairs 

  1,767.41 

.33 

0.0019 

Supplies 

  1,430.39 

.26 

0.0015 

Oils  and 

grease  346.81 

.07 

0.0U04 

Totals 

 $33,100.60 

$6.14 

$0.034S 

The  total  coal  consumed  was  15,321,816  lbs., 
an  average  of  41,977  lbs.  per  day.  The  average 
cost  of  coal  was  $2.65  per  ton  of  2,000  lbs.  A 
comparative  statement  of  the  cost  of  pumping 
for  the  past  five  years  is  as  follows : 


Gals.  Cost  per 

Year.  pumped.  million  gals 

1905-  6   12,404,970  $6.48 

1906-  7   14,772,492  6.59 

1907-  8   14,728.615  7.04 

1908-  9   15,252,602  6.75 

1909-  10   14,777,976  6.14 


N 


s 

Fig.    15 — Diagram     Showing     Direction  of 
Duration  ot  Fourteen  Ac'.ual  Holes. 
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ost  of  Crushing  Rock  at  the  Pocoima 
Quarry  of  the  Los  Angeles  County 
Highway  Commission. 

BY    W.    A.  GILLETTE.* 

In  the  editorials  in  Engineering  and  Con- 
acting  discussing  the  merits  of  force  ac- 
iunt  or  day  labor  as  against  contract  work 
any  interesting  points  have  been  brought 
it.  While  articles  have  often  appeared  in 
hich  the  writers  attempt  to  show  that  some 


electric  locomotive,  scale  house,  bunk  and 
boarding  houses,  and  all  the  equipment  neces- 
sary for  a  complete  plant.  The  cost  of  the 
plant  is  approximately  $90,000.  For  the  six- 
month  period — January-June,  1911 — the  cost  of 
producing  crushed  rock  was  as  shown  in  Ta- 
ble I. 

The  county  is  buying  crushed  rock  from 
various  other  plants  at  from  53%  cts.  to  $1.10 
per  ton  f.  o.  b.  at  plant,  the  prevailing  price 
being  around  70  cts.  per  ton.  It  will  thus  be 
seen  that  all  things  considered  the  showing  of 


taken  into  account.  Part  of  this,  however,  is 
covered  in  the  items  maintenance,  material  and 
items  of  plant  improvement.  We  could  add 
5  cts.  a  ton  for  plant  depreciation,  and  still 
have  a  good  showing.  In  the  case  of  this 
particular  quarry  one  more  year  may  see  the 
rock  worked  out  so  that  the  cost  of  moving 
the  plant  may  be  great,  thereby  making  the 
ultimate  cost  of  the  crushed  rock  much  higher 
than  the  market  price. 

This  brings  us  to  another  phase  of  the  ques- 
tion, which  has  a  direct  bearing  on  the  conten- 


ity,  county  or  state  has  had  work  done 
heaper  by  day  labor  than  by  contract  I  al- 
ways feel  that  some  important  cost  item  must 
ave  been  omitted,  because  my  experience  has 
hown  that  in  most  cases  the  day  labor  meth- 
od is  the  more  expensive.  I  still  believe  this, 
n  spite  of  the  costs  I  am  here  presenting. 

I  will  in  this  connection  give  as  briefly  as 
iossible  some  costs  of  crushing  stone  with  a 
ilant  owned  by  Los  Angeles  County,  Cal., 
ifhich  is  operated  under  the  direction  of  the 
-os  Angeles  County  Highway  Commission, 
inder  the  direct  supervision  of  Air.  Wm.  Da- 
'idson.  The  data  and  segregations  have  been 
econciled  with  the  ledger  and  payrolls  each 
nonth  as  shown  on  the  books  of  the  Los  An- 
gles Highway  Commission,  beginning  Jan- 
lary,  1911,  and  running  six  months,  inclusive. 

The  plant  consists  of  one  No.  4  and  one  No. 
i  Austin  gyratory  crusher,  loading  bins  1,700 
cms  capacity;  one  Bucyrus  steam  shovel,  Type 
Z,  Model  60,  2Y2-yd.  bucket,  quarry  cars,  track, 

♦South  Pasadtna,  Cal. 


the  Pocoima  quarry  is  excellent.  Much  credit 
for  this  must  be  given  to  Mr.  Davidson  in 
particular.  He  should  be  given  credit  for 
the  extra  work  of  stripping  and  handling 
muck.  As  will  be  noted  in  the  table,  15.26  per 
cent  of  the  total  cost  is  for  stripping,  and  14.12 
per  cent  of  the  total  cost  is  for  handling  muck. 
This  is  29.38  per  cent  of  the  total  cost,  and 
is  equivalent  to  16.56  cts  per  ton.  This  is 
an  extra  expense  which  could  have  readily 
been  saved,  had  proper  judgment  been  used 
in  selecting  the  quarry  location.  There  ap- 
pears to  be  no  logical  reason  for  not  having 
selected  a  proper  site  as  there  are  numerous 
good  ledges  of  suitable  rock  available. 

For  this  reason  I  contend  that  as  far  as 
management  is  concerned  the  showing  made 
is  very  much  out  of  the  ordinary,  particularly 
in  view  of  the  fact  that  to  a  large  extent 
Mexican  labor,  at  $2.  per  8-hour  day,  has 
been  used. 

It  will  be  noted  that  I  have  not  given  the 
item  of  depreciation  which  of  course  must  be 


tion  that  it  is  not  economy  for  a  city,  county 
or  state  to  own  or  operate  any  plant  the  prod- 
uct of  which  comes  in  direct  competition  with 
privately  owned  plants.  Too  often  in  municip- 
ally owned  plants  we  find  conditions  similar 
to  the  ones  now  under  discussion.  It  isn't 
often  that  a  private  individual  would  select  a 
quarry  site  and  erect  an  expensive  plant  where 
the  stripping  will  run  into  great  expense  or 
where  the  amount  of  muck  or  unsuitable  ma- 
terial is  found  in  large  proportions  through- 
out the  ledge  of  rock ;  or,  what  is  worse, 
where  the  amount  of  rock  is  limited  to  one  or 
two  years'  run.  The  first  two  conditions  exist 
at  this  plant  as  the  figures  show,  while  the 
latter  condition  appears  to  be  more  than  a 
possibility. 

Too  often  the  feeling  prevails  among  office 
holders  that  it  makes  little  difference  to  a  city 
or  county  if  they  have  an  expensive  plant 
left  on  their  hands.  The  ultimate  disposal  of 
the  plant  is  not  a  question  with  the  engineer 
who  wishes  to  show  the  public  how  he  can 
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TABLE  I. — COST  OF  ROCK  CRUSHING  AT 


THE  POCOIMA  QUARRY. 

%  of 

• 

total 

Totals. 

Per  ton. 

cost. 

Supt.  and  office  

$  2,292.10 

$0.0224 

3.97 

Stripping — labor   

8,804.67 

.0860 

15.26 

Drilling    and  blasting- 

2,041.46 

.0199 

3.54 

789.14 

.0077 

1.37 

Other  material  

124.83 

.0012 

.22 

Loading  and  transport 

46.95 

ing  quarry  to  crusher 

27,094.24 

.2646 

Material   

549.28 

.0054 

.95 

Hauling  muck — labor.. 

8,148.60 

.0796 

14.12 

Plant  operation — labor. 

2,000.77 

.0195 

3.47 

Loading  and  shipping- 

.0074 

1.30 

752.94 

Maintenance — labor  .  .  . 

1,703.89 

.0166 

2.95 

784.93 

.0077 

1.36 

493.52 

.0048 

0.86 

2,134.51 

.0208 

3.70 

Items  of  improvement. 

1,130.00 

.038 

Interest  on  plant  invest 

2,750.00 

Grand  total   $61,594.88    $0.6016  100.02 

Credits — boarding  house 

profits    4,217.66  $0.0412   

$57,377.22    $0  5604   

Note — The  average  number  of  men  employed 
per  day  was  92,  and  per  night  58,  making  a  total 
of  150.  The  live  stock  amounted  to  31.  The  to- 
tal number  of  shifts  was  227,  and  total  tonnage 
produced  was  102,377,  making  the  average  per 
shift  372  tons. 

*6,928  lbs.  of  powder  used  or  .0067  lb.  per  ton. 


run  its  business  at  a  much  less  cost  than  the 
individual  whose  bank  account  is  directly  af- 
fected by  a  loss  or  gain  sustained  by  poor  or 
good  management. 

While  the  figures  in  Table  I  give  great 
credit  to  the  superintendent,  they  do  not  nec- 
essarily show  that  Los  Angeles  County  will 
be  the  gainer  by  having  owned  its  own  crush- 
ing plant,  should  it  be  compelled  to  move  or 
abandon  it. 


Howard  Standard  Tests  for  Asphalt- 
Cements  for  Sheet  Asphalt 
Pavements.* 

For  many  years  there  has  been  great  need 
of  a  definite  set  of  standard  chemical  and 
physical  tests  to  enable  a  properly  educated  and 
experienced  person,  equipped  with  suitable  la- 
boratory apparatus,  to  determine  whether  or 
not  an  asphalt-cement  is  good  for  use  in  con 
st  meting  a  sheet  asphalt  pavement  and  its  un- 
derlying binder. 

It  is  not  necessary  to  state  all  the  reasons 
why  such  a  series  or  standard  set  of  tests  lias 
not  been  determined  and  made  public.  It  is 
Sufficient  to  say  that  in  the  early  days  of  sheet 
asphalt  pavements  of  the  asphalt-cement,  sand, 
stone-dust,  mixture  type,  there  were  no 
definite  known  tests  and  that  as  separate  tests 
were  slowly  devised,  exact  knowledge  "f  what 
Li  t    and  standards  to  use  was  withheld  from 

•I'npei  by  .1  W  Howard,  Consulting  Bflgl 
iiwi   on  I'avPfTU-ntM,  New  York,  rend  before  the 

convention  "f  the  American  Boolety  <>r  Municipal 
Improvementi  at   Grand   IliipldN,   Mich.,  Sepi 

?«-29,  ivu. 


city  officials  and  the  public.  This  was  done  for 
commercial  motives  of  control  by  those  desir- 
ing to  sell  their  brands  oi  asphaltum  or  con- 
tracting to  lay  such  pavements,  also  by  the  few 
semi-independent  or  even  independent  engi- 
neers and  chemists,  who  have  for  a  long  time 
tested  and  determined  the  qualities  and  useful- 
ness of  asphalt-cements. 

An  experience  of  more  than  20  years  con- 
structing and  inspecting  pavements,  selecting, 
preparing  and  using  asphalt-cements  in  pave- 
ments, writing  specifications,  operating  a  road 
and  pavement  testing  laboratory,  determining 
the  relative  scientific  and  practical  qualities  of 
paving  materials  of  many  kinds  and  deciding 
whether  or  not  such  materials  meet  require- 
ments or  quality  specified  or  needed  for  suc- 
cessful use,  has  compelled  the  writer  to  obtain 
and  devise  a  standard  set  of  chemical  and 
physical  laboratory  tests,  not  only  to  be  able  to 
repeat  old,  successful  pavements  on  new  streets, 
but  also  to  predetermine  if  new  asphalt-cements 
made  from  materials  from  new  sources  of  sup- 
ply should  be  successfully  used. 

Asphalt-cement  is  one  of  the  three  direct 
component  parts  of  the  sheet  asphalt  surface 
layer,  the  other  parts  being  sand  and  filler.  It 
is  one  of  the  component  parts  of  the  binder, 
Lhe   other   part    being   crushed    stone   or  its 


equivalent.  A  city  or  independent  contractor 
should  not  be  concerned  in  the  materials  from 
which  an  asphalt-cement  is  manufactured  nor 
how  it  is  manufactured.  Specifications  should 
not  mention  or  describe  crude  or  refined  as- 
phalts, residuum  oils  or  fluxes  by  name,  de- 
scription tests  or  otherwise.  No  specifications 
or  users  of  Portland  cements  dictate  the  source 
of  supply,  kind  of  limestone  or  tests  of  ingre- 
dients from  which  Portland  cement  is  made. 
Cities  and  contractors,  except  those  interested 
in  crude  supplies,  are  not  or  should  not  be 
concerned  with  the  ingredients  of  any  asphalt 
or  other  cement.  They  should  specify  the 
qualities  of  the  asphalt-cement  ready  for  use, 
just  as  specifications  for  concrete  foundations 
of  pavements  state  what  standard  tests  Port- 
land cement  must  meet  to  be  acceptable. 

Many  city  specifications,  including  those  sug- 
gested by  certain  associations,  describe  the  va 
nous  crude  asphalts  or  refined  asphalts,  fluxes, 
etc..  and  how  they  shall  be  put  together,  but  do 
not  set  forth  a  set  of  standard  tests  or  criteria 

id  excellence  which  the  resulting  asphalt-cein 

<nl.  must  inert  to  lie  good  and  acceptable. 

Specifications  emulated  originally  from  va 
rious  commercial  sources  and  as  the  art  devel 
bped  ami  became  general,  the  relics  of  those 
■  onimeri  ial  influence  -  are  .1  ill  appat  enl  in  all 

nsphall  pavement  specifications,  This  is  shown 

either  by  the  brand  names  oi  asphalts,  as  in 

Wichita,  Kan.,  or  by  alleged  tests,  as  in  Phils 

delphia  and  in  Manhattan  borough  of  Mew 
York  city,  which  tests  do  not  determine  quality, 
but  COVertly  describe  controlled,  limited  crude 
or  refined  asphalts  All  such  specifications  arc 
made  to  "let  in"  or  "exclude"  one  asphalt  or 


another.  All  specifications  should  be  so  drawn 
as  to  include  all  materials  which  produce  good 
results.  This  is  best  done  in  the  case  of  as- 
phalt-cements as  well  as  Portland  or  hydraulic 
cements  by  having  the  specifications  enumerate 
a  set  of  tests  which  each  must  meet. 

Many  city  engineers  and  independent  con- 
tractors, above  all  suspicion  of  political  or 
wrong  motives,  have  unconsciously  copied  the 
objectionable  specifications  referred  to.  thus 
getting  less  competition  and  poorer  pavements. 
It  is  evident  that  the  tendency  of  associations 
or  societies  containing  commercial  producers 
has  been  to  include  in  specifications  materials 
produced  by  the  commercial  members  and  to 
fail  to  include  materials  not  represented  before 
committees  or  in  open  conventions. 

The  requirements  of  many  past  and  existing 
specifications  regarding  crude  asphalts,  refined 
asphalts,  fluxes  and  their  various  general  com- 
binations to  make  asphalt-cement,  permit  but 
do  not  insure  the  production  of  definite,  good 
asphalt-cements.  None  of  such  specifications 
contain  sufficient  tests  and  standards  which 
asphalt-cements  must  meet  to  either  predeter- 
mine the  qualities  of  such  cements  offered  for 
use,  or  when  extracted  from  existing  sheet 
asphalt  pavements,  to  determine  whether  or 
not  they  are  good. 


Specifications  should  omit  all  reference  to 
crude  and  refined  asphalts,  to  fluxes  and  other 
component  parts  of  asphalt-cements,  and  set 
forth  what  definite  qualities  asphalt-cements 
must  possess  to  be  acceptable  for  use.  A  few 
experienced  engineers  and  chemists  for  many 
years  have  quickly  tested  asphalt-cements,  man- 
ufactured and  used  them  with  success,  and 
know  what  qualities  such  cements  must  pos- 
sess. 

The  writer  for  several  years  has  prepared 
and  used  his  set  of  standard  chemical  and 
physical  tests  for  asphalt-cements  for  use  in 
sheet  asphalt  pavements  and  in  binder.  He 
takes  pleasure  in  now  submitting  this  list  in 
the  interest  of  good  pavements,  hoping  it  will 
be  another  step  toward  placing  sheet  asphalt 
pavements  on  a  definite,  scientific,  engineering 
basis. 

1 1  is  wa  ll  known  that  asphalt-cement  is  not 
the  only  ingredient  of  asphalt  pavement  of  the 
type  in  general  use  in  America.  It  is  the  in- 
gredient, however,  for  which,  up  to  the  present 
time,  no  definite  set  of  standard  tests  with  dc 
grecs  ol  excellence  they  must  meet,  is  pub- 
lished. The  qualifications  and  tests  for  sand, 
limestone  dust  or  other  tiller,  proportions  ol 
mixtures  and  methods  of  constructing  this 
pavement  arc  known  or  easily  obtainable. 

The  following  tabulation  of  what  may  be 
termed  the  "Howard  standard  tests  of  asphalt- 
cements  for  shed  asphalt  pavement"  is  com- 
piled from  his  laboratory  records  of  tests  of 
several  thousand  samples  of  asphalt  cements 
used  in  this  type  of  pavement  during  the  past 
'.'I  years.  They  represent  the  characteristics 
of  all  asphalt-cements  made  from  all  the  tninj 
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available  refined  asphalts  and  fluxes  from 
American  and  foreign  sources  of  supply  and 
competing  with  each  other.  The  15  samples 
(with  one  exception)  enumerated  as  A.  B,  C, 
etc.,  represent  all  asphalt-cements  which  have 
met  all  required  standards  of  good  asphalt-cem- 
ents during  the  past  10  to  30  years.  The  ex- 
ception is  sample  N,  put  in  the  table  because  it 
is  successful  in  every  respect  except  that  it  is 
seriously  affected  by  water,  as  shown  by  test 
Nos.  20,  21,  22  and  23,  and  makes  a  shorter 
lived  pavement. 

The  last  column  of  the  table,  headed  "Stand- 
ard Tests  Required,"  shows  the  standards,  cri- 
teria or  degrees  of  excellence,  which,  when  all 
27  tests  are  met,  assure  a  city  or  contractor 
that  he  is  using  a  good  asphalt-cement  in  his 
binder  layer  or  in  his  sheet  asphalt  pavement 
surface  layer. 

It  is  not  necessary  to  here  describe  the 
methods  of  making  the  tests,  because  it  is  pre- 
sumed that  they  will  be  made  by  properly  edu- 
cated and  experienced  engineers  or  chemists 
familiar  with  such  testing  or  who  can  obtain 
the  methods  of  making  many  of  these  tests 
from  the  publications  of  the  American  Society 
of  Municipal  Improvements,  American  Society 
for  Testing  Materials.  U.  S.  government  and 
other  publications.  That  society  and  others 
have  confined  themselves  to  careful  descrip- 
tions of  methods  of  testing,  but  have  not  de- 
termined what  standards  or  criteria  each  test 
should  meet  nor  have  they  determined  a  com- 
plete series  or  set  of  tests,  which,  if  met,  will 
fully  establish  the  quality  of  an  asphalt-cement. 

Test  No.  1 :  The  purity  in  bitumen  indi- 
cates the  presumable  absence  of  deleterious 
matter ;  also  whether  one  asphalt-cement,  be- 
cause purer,  will  produce  more  pavement  than 
another. 

Tests  Nos,  2  and  3  indicate  impurities  which 
cost  useless  initial  purchase  price  and  freight 
or  may  injure  the  pavement  because  injured  by 
water  or  otherwise. 

Tests  Nos.  4  and  5,  while  using  the  words 
"petrolene  and  asphaltine"  (not  definite  sub- 
stances), indicate  the  proper  per  cent  of  solu- 
bility and  non-solubility  in  standard  naphtha 
of  the  bitumen  in  an  asphalt-cement. 

Test  No.  6  is  a  method  of  obtaining  the  prac- 
tical equivalent,  with  needed  increased  per 
cent,  of  test  No.  4,  in  and  near  California, 
where  it  is  difficult  to  obtain  the  standard 
naphtha  of  test  No.  4,  but  where  the  uniform 
sulphuric  ether  named  can  be  obtained,  which 
ether  is  obtainable  everywhere,  and  because 
uniform  should  eventually  replace  naphtha  test 
No.  4. 

Test  No.  7  simply  suggests  whether  or  not 
the  asphalt-cement  is  pure  bitumen  and  is  of  a 
kind  in  successful  use  in  the  past. 

Test  No.  8  gives  the  melting  point  with  such 
accuracy  that  different  persons  can  automatical- 
ly get  the  same  results  and  eliminate  the  per- 
sonal equation. 

Test  No.  9  indicates  the  presence  or  absence 
of  easily  volatile  matter  and  avoids  unneces- 
sary expensive  apparatus. 

Test  No.  10  is  the  chewing  test  in  practical 
use  for  many  years.  If  an  asphalt-cement  can- 
not be  chewed,  but  becomes  like  lard  or  slime, 
it  is  not  good. 

Test  No.  11  is  the  usual  well  known  ductility 
test. 

Tests  Nos.  12,  13  and  14  arc  made  with  pene- 
trating apparatus  mafic  by  several  competing 
makers,  but  the  weight  and  time  of  penetration 
in  each  case  are  made  uniform  and  not  irregu- 
lar as  often  heretofore  USed  Therefore  uni- 
form penetration  curves  or  increasing  softness 
under  increasing  heat  can  be  platted.  All  va- 
riables arc  eliminated  except  the  one  of  soft- 
ness or  consistency  of  the  cement  being  exam- 
ined. 

Test  No.  15  is  made  on  glass  and  determines 
if  the  cement  is  brittle  or  not  when  the  glass  is 
broken. 

Tests  Nos.  16,  17,  18  and  19  arc  well  known 
and  indicate  tin  stability  or  durability  of  an 
asphalt-cement  when  exposed  for  years  to  hot 

weather. 

Tots    N'os.   20,  21,  22  and  23  determine 
whether  or   not   an   asphalt-cement,   in  thin 
films,  between  the  particles  of  the  mineral  ag 
greg.ite  of  j  pavcimnt  will  be  injured  and  de- 


cayed by  the  action  of  rain  and  other  water  on, 
in  or  under  a  pavement. 

Tests  Nos.  24  and  .25  are  made  upon  bri- 
quettes composed  of  special  standard  clean 
sand  and  practically  pure  bitumen  of  the  as- 
phalt-cement, compressed  to  constant  density 
in  an  apparatus  and  machine  permitting  sev- 
eral thousand  pounds'  pressure  per  square  inch. 
Adhesion  is  one  of  the  most  essential  quali- 
ties of  asphalt-cement  and  not  to  be  opposed 
from  any  engineering  standpoint.  The  use  of 
this  test  is  of  great  help  toward  securing  good 
pavements. 

Tests  Nos.  26  and  27  are  made  on  larger  and 
different  shaped  briquettes  of  the  same  compo- 
sition and  compressed  in  the  same  way  as 
tests  Nos.  24  and  25,  but  tests  Nos.  26  and  27, 
while  indicating  adhesion,  determine  cohesion, 
which  in  sheet  asphalt  pavements  depends  al- 
most entirely  upon  the  asphalt-cements  used  in 
the  pavement  mixture. 

To  fully  determine  whether  or  not  an  as- 
phalt-cement is  good  for  use  in  sheet  asphalt 
pavement  it  is  necessary  to  make  the  entire  set 
or  series  of  27  standard  tests  shown  in  the 
tabulation  and  have  them  meet  the  require- 


View  Showing  Method  of  Marking  Pavement 
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merits  indicated  in  the  last  column.  The  climate, 
kind  and  quantity  of  traffic,  the  location  of  the 
pavement  to  be  constructed  in  respect  to  ex- 
posure to  sun  and  other  environments,  must  be 
considered,  and  the  consistency,  softness  or 
penetration  adjusted  accordingly,  but  (with 
very  few  extreme  special  exceptions)  within  the 
limits  indicated  by  tests  Nos.  12,  13  and  14,  the 
other  tests  remaining  within  the  limits  set 
forth  in  the  last  column  of  the  tabulation. 

This  group  or  set  of  tests  and  criteria  will 
not  determine  the  finalities  of  asphalt  or  bi- 
tuminous cements  for  bituminous  poured  and 
stone  mixture  pavements,  for  which  special 
cements  the  author  hopes  to  some  day  submit 
Standard  set  of  special  tests. 


Notes  on  Road  and  Street  Work. 

Indicating  Street  Curves  by  Aluminum 
Paint. — The  city  of  Kedlaiuk,  Cal.,  is  now 
using  the  method  shown  in  the  accompanying 
illustration  for  indicating  dangerous  curves 
and  street  intersections.  The  signals  arc 
paiflted  with  aluminum  paint  on  the  asphalt 
pavement,  and  have  had  the  desired  effect  in 
keeping  the  traffic  on  the  right  side  of  the 
street.  Most  people  cut  corners  from  thought- 
|i  n<  i  ami  this  line  sen  es  an  <  xcellent 
reminder  as  they  approach  the  curve.  These 
signals  have  hern  used  for  about  six  months 


on  pavement  that  is  cleaned  every  other  night 
by  flushing  with  water  and  the  marking  has 
shown  no  appreciable  wear.  The  plan  was 
devised  by  Mr.  Geo.  S.  Hinckley,  City  Engi- 
neer of  Redlands. 

Effect  of  Iron  Tires  and  Rubber  Tires  on 
Bituminous  Grouted  Macadam. — In  a  dis- 
cussion at  the  recent  annual  meeting  of  the 
English  Institution  of  Municipal  and  County 
Engineers,  Mr.  W.  Nisbet  Blair,  County  Engi- 
neer of  St.  Pancras,  England,  described  an 
interesting  experience  with  grouted  macadam 
road  surfacing.  A  road  which  had  to  be] 
coated  every  year  at  a  cost  of  48  cts.  per  sq.l 
yd.,  was  reshaped,  as  much  as  9  ins.  being 
taken  off.  It  was  then  coated  with  4  ins.  of 
macadam  and  grouted  with  a  prepared  bitu- 
men. In  the  ten  months'  period  since  the  work 
was  done  there  have  been  no  repairs  made  to 
the  road  and  its  condition  was  very  nearly 
perfect.  The  cost,  including  material,  making 
and  grouting,  was  $1.20  per  sq.  yd.  The  traf- 
fic over  the  road  was  about  650  vehicles  per 
hour,  nearly  all  of  which  were  rubber  tired. 
The  surfacing  was  applied  on  another  road 
in  the  same  manner  and  at  the  same  cost  as 
in  the  case  of  the  first  road.  This  second 
road  had  a  traffic  of  about  400  vehicles  per 
hour,  the  greater  part  being  iron-tired.  On 
the  second  road  the  experiment  proved  a  fail- 
ure. Every  stone  seemed  to  have  worked 
loose,  although  the  same  conditions  which 
tended  to  success  applied  in  one  case  as  the 
other.  Mr.  Blair  attributed  the  failure  to  the 
different  effect  of  the  iron  tires  and  the  rub- 
ber tires,  the  former  giving  an  absolute  blow 
on  the  stones  as  against  the  cushion  rolling 
contact  of  the  rubber  tire. 

Effect  of  Road  Tarring  on  Vegetation. — : 
In  our  issue  of  Aug.  16,  1911,  we  printed  an 
article  by  Dr.  Guglielminetti.  A  portion  of 
this  article  was  devoted  to  a  discussion  of 
the  effect  of  road  tarring  upon  vegetation. 
Further  research  in  this  matter  has  been  made 
by  Mr.  C.  L.  Gatin  of  Paris,  France,  and  the 
records  of  his  experiment  were  given  by  him 
in  a  paper  read  before  the  Academy  of 
Sciences  of  Paris.  The  following,  a  transla- 
tion of  Mr.  Gatin's  paper,  is  taken  from  The 
Surveyor:  On  several  occasions  the  attention 
of  the  Academy  of  Science,  Paris,  has  been 
drawn  to  the  harmful  influence  that  tarring 
roads  may  have  on  the  surrounding  vegeta- 
tion, more  especially  by  the  researches  of  Mi- 
rande  and  of  Griffon.  A  study  of  the  vegeta- 
tion of  the  trees  of  the  tarred  walks  of  the 
Bois  de  Boulogne  has  enabled  me  to  record 
the  result  of  an  experiment  "made  on  the  large 
scale,  and  under  the  conditions  of  practice," 
thus  realizing  the  hope  expressed  by  M.  Grif- 
fon. Of  these  tarred  walks  we  shall  con- 
sider the  Sablons  to  the  Porte  Dauphine:  the 
Longchamp  (Acacias-walk),  the  Fortifications, 
and  that  from  the  Acacias  to  Bagatelle.  The 
first  two  have  a  particularly  heavy  traffic,  and 
are  not  tarred  along  their  entire  length,  so 
that  comparisons  may  be  established  between 
the  vegetation  bordering  their  tarred  portion 
as  well  as  that  alongside  the  untarred  portion. 
The  trees  bordering  or  adjoining  the  tarred 
parts,  as  all  may  see,  are  distinguished  from 
the  others  by  the  more  stunted  aspect  of  their 
vegetation,  by  the  smaller  size  of  their  leaves, 
which  arc  often  shrivelled  and  spotted,  by  the 
premature  falling  of  the  foliage,  ami  by  the 
Ii  ssened  vig<  ir  of  the  grow  th  throughout  tin- 
year.  It  is  further  of  interest  to  remark  that 
the  upper  part  of  the  trees  along  the  tarretl 
region  is  less  affected  than  the  lower  part, 
which  is  more  exposed.  On  the  different  spe- 
cies I  have  carried  out  a  large  number  of 
biometric  measurements,  which  arc  capable  of 
showing  the  influence  of  the  neighborhood  of 
a  tarred  road  much  frequented  and  cxposetj 
to  the  sun : 

CATAUMIA  ItlCNONlOtnKS. 

I'utMiToil  Tin  red 
pm  t  Ion.  pol  l  Ion 
NUmtW  Of  leaves  In  one  branch  13.5  11.2 
Hremltli  of  the  leaves,  111  centi- 
metres                                          10.2  9.S  J 

Length  of  the  leaves.  In  eelltl-  \ 

metres                                             20.9  14.6 

Length  "f  the  holder,  In  eentl- 

metres                                           IR.l  l°-« 

Surfi  f  the  leaves,  per  year's 

growth,  In  sc|.  centimetres.  .  .'.IM'.. I  l!>t>T 
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ROBINA  PSEUDO-ACACIA. 

Un-  — Tarred  portion. — 

tarred  Upper  Lower 

portion,  branches,  branches. 
Number  of  leaves  per 

branch                           4.4  3.6  2.2 

Length  of  leaves,  in 

centimetres                   2.5  14.7  14.4 

Number     of  folioles 

per  leaf                        16.2  14.0  9.0 

Length  of  folioles,  in 

centimetres                   4.4  2.2  1.5 

Breadth  of  folioles,  in 

centimetres                    2.3  1.3  O.S 

Surface  of  the  leaves, 

per  year's  growth  in 

square  centimetres.  288  ...  ISO 


Fig.   1.     Belfast  Tar   Macadam  Plant. 

a — Drying  tower  or  towers,  b1 — Hot-air  pipe. 
b- — Branch  pipe,  c — Heater,  d — Furnace  flue. 
d2 — Bye-pass  flue,  e — Revolving  mixer,  f — Tar 
boiler. 

ROBINA  PSEUDO -ACACIA,  VAR  MONO- 
PHYLLA. 

Untarred  Tarred 
portion.  portion. 
Number  of  leaves  per  branch...    4.0  4.0 

Number  of  folioles  per  leaf   1.8  1.6 

Length  of  foliole,  in  centimetres    7.1  3.7 
Breadth  of  folioles,    in  centi- 
metres   2.8  1.9 

Length    of    small    folioles,  in 

centimetres    2.6  1.8 

Breadth  of  small     folioles,  in 
centimetres    1.2  1.0 


Analogous  measurements  made  on  other  spe- 
cies gave  similar  results.  By  using  the  dust 
taken  from  the  Place  d'lena,  I  have,  moreover, 
been  able  experimentally  to  effect  the  phe- 
nomenon of  browning  on  the  leaves  of  the 
rose  and  sycamore.  Nevertheless,  it  is  at  pres- 
ent impossible  to  determine  the  part  played  by 
the  vapors  and  that  resulting  from  the  action 
of  the  dust  in  the  phenomenon  of  stunting. 
This  phenomenon,  moreover,  does  not  occur  in 
the  case  of  the  vegetation  bordering  all  the 
tarred  walks.  The  trees  of  the  Bagatelle- 
walk,  and  of  the  Fortifications-walk,  which 
are  shaded,  and  subjected  to  little  traffic,  do 
not  appear  so  far  to  have  suffered  from  tar- 
ring. It  therefore  appears  that  in  certain  cases 
only,  particularly  when  the  road  is  very  much 
exposed  to  the  sun  and  subject  to  very  heavy 
traffic,  can  tarring  have  any  harmful  effect 
on  the  vegetation  of  the  neighboring  plants. 

The  Tar  Macadam  Plant  of  Belfast,  Eng- 
land.— The  city  of  Belfast,  England,  is 
operating  a  plant  for  the  preparation  of  tar 
macadam,  which  after  making  full  allow- 
ances for  capital  charges,  depreciation  and 
repairs,  has  reduced  the  cost  of  production  30 
per  cent  as  compared  with  the  cost  of  pre- 
paring this  material  on  properly  constructed 
drying  floors.  At  the  recent  congress  of  the 
Royal  Sanitary  Institute  at  Belfast  Mr.  Hector 
F.  Gullan,  Superintendent  of  the  Works  De- 
partment of  Belfast,  gave  a  brief  description 
of  the  city's  tar  macadam  plant,  drawings  of 
which  are  shown  in  Fig.  1  and  Fig.  2.  The 
general  features  of  this  plant  are  as  follows: 
The  stone  supplied  from  the  quarries  is  de- 
livered at  a  high  level  to  drying  towers.  In 
its  passage  by  gravity  through  the  towers 
the  stone  is  thoroughly  dried  and  heated,  and 
passes  out  at  the  lower  end  into  a  revolving 
mixer.  Boiling  tar,  of  sufficient  quantity 
thoroughly  to  coat  the  stone,  is  also  fed  into 


the  mixer,  and  the  whole  discharged  at  the 
outlet,  thoroughly  mixed,  in  the  form  of  tar- 
macadam.  Twin  towers  are  provided  to  se- 
cure a  continuous  supply  of  stone,  the  stone 
from  one  tower  being  drawn  while  the  other 
is  drying  and  heating.  This  arrangement  also 
applies  in  the  case  of  tar  boiling,  and,  should 
it  be  required,  there  would  be  no  difficulty  in 
working  continuously  day  and  night.  With  a 
staff  of  one  foreman  and  five  men  the  out- 
put of  tar-macadam  is  upwards  of  150  tons 
per  week;  the  men  attending  the  plant  not 
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Fig.  2.    Belfast  Tar  Macadam  Plant. 

a — Drying  tower  or  towers,  b — Fan.  b' — 
Hot-air  pipe,  b2 — Branch  pipe,  c — Heater,  d — 
Furnace  flue.  d1 — Damper,  d2 — Bye-pass  flue, 
e — Revolving  mixer,  f — Tar  boiler. 


only  charge  the  towers,  but  remove  the  tar- 
macadam  to  the  bins  for  storage.  The  quan- 
tity of  tar  required  thoroughly  to  coat  the 
dry  and  warm  stone,  without  allowing  the 
tar  to  run  to  waste,  varies  from  6  to  8  gals, 
per  ton,  according  to  the  size  of  the  stone 
being  treated,  the  largest  stone  requiring  less 
tar. 
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Constructural  Features  and  Contract 
Costs  of  Levee,  Ditch  and  Culvert 
Work,  Crawford  County 
Levee  District, 
Arkansas. 

BY   W.   B.  BELL.* 

The  Crawford  County  Levee  District  is  lo- 
cated on  the  north  bank  of  the  Arkansas 
River  in  the  western  part  of  Arkansas,  100 
miles  below  the  head  of  navigation,  and  367 
miles  above  the  mouth ;  it  extends  along  and 
down  the  north  bank  of  the  river  20  miles, 
and  embraces  18,300  acres  of  rich,  bottom 
lands,  subject  heretofore  to  the  annual  over- 
flows from  the  river.  As  originally  author- 
ized, embraced  28,000  acres  of  land  and  re- 
quired 31  miles  of  levee,  but  the  original 
plans  were  changed  as  described  further  on. 

The  district  was  authorized  by  an  act  of 
the  1909  State  legislature,  and  $250,000  were 
authorized  to  be  issued  in  20-30  6  per  cent 
bonds  to  pay  for  the  construction  of  the  levee 
system.  Detailed  surveys  and  estimates  of  the 
cost  of  a  system  of  levees  with  adequate  drain- 
age were  made  during  the  spring  of  1909.  The 
district  was  divided  into  two  independent  levee 
systems  on  account  of  Frog  Bayou,  a  large 
mountainous  stream  which  enters  the  Arkan- 
sas River  20.5  miles  below  the  beginning  of 
the  system.  This  bayou  is  so  large  and  of 
such  a  mountainous  character  that  it  would 
have  been  entirely  impracticable,  if  not  im- 
possible, to  levee  across  it,  and  at  the  same 
time  provide  for  its  drainage  in  any  way.  All 
the  other  drainage  is  provided  for  by  the  con- 
struction of  re-inforced  concrete  culverts 
through  the  levee  with  steel  water  gates  at 
the  river  end  of  culverts,  which  will  close 
during  high  water  so  as  to  prevent  the  river 
overflow  water  passing  through  the  levee. 
When  the  river  falls  these  gates  can  be  read- 
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ily  opened  thus  allowing  the  accumulated  sur- 
face water  to  pass  quickly  through  the  cul- 
verts and  into  the  river.  These  culverts  are 
connected  with  a  chain  of  lakes  inside  the 
levee,  and  during  low  water  in  the  river,  the 
lakes  are  drained,  so  that  during  an  overflow 
season  when  the  gates  would  necessarily  be 
closed,  the  lakes,  acting  as  reservoirs,  will 
take  care  of  the  ordinary  rainfall  and  no 
serious  inconvenience  should  ever  be  felt  on 
this  account. 

Advertisements  were  made  on  June  3,  1909, 
and  proposals  were  received  by  the  Board  of 
Directors  of  the  district  on  July  7,  1909 — in 
two  sections — time  of  completion  one  and  two 
years,  as  follows : 
Section  1 — 

Approx.  1,000.000  cu.  yds.  earth  work. 

Approx.  1,200  cu.  yds.  reinforced  concrete. 
Section  2 — 

Approx,  500,000  cu.  yds.  earth  work. 

Approx.  600  cu.  yds.  reinforced  concrete. 

Contract  for  both  sections  was  awarded  on 
August  15,  1909,  to  a  contractor  who  agreed 


to  take  the  work  payable  in  the  bonds  of  the 
district  at  par.  The  contract  price  for  earth 
work  was  12.89  cts.  per  cu.  yd.,  and  for  con- 
crete work  $11.50  per  cu.  yd.,  complete  (in- 
cluding re-inforcement,  steel  gates,  etc.). 
Work  was  begun  promptly  and  progressed 
very  satisfactorily  during  the  first  five  months 
of  the  contract.  During  this  time  consider- 
able opposition  to  the  project  developed  and 
the  threatened  litigation  delayed  the  sale  of 
the  bonds,  so  that  the  contractor  was  forced 
to  suspend  work  and  forfeit  his  contract. 
Work  was  delayed  about  18  months  during 


which  time  the  suits  against  the  district  were 
carried  through  Supreme  Court,  where  the 
bill  authorizing  the  creation  of  the  district 
was  held  valid  in  every  particular,  except  in 
the  manner  of  assessments.  This  was  cor- 
rected by  an  amendatory  act  of  the  legislature 
of  1911. 

Although  the  act  was  upheld  by  the  Su- 
preme Court,  on  account  of  opposition  which 
still  existed,  it  was  decided  to  cut  out  the 
lower  system,  Section  2  of  the  Levee  District, 
and  reduce  the  bond  issue — the  entire  dis- 
trict, however,  was  to  be  taxed  for  all  the  ex- 
penses incurred  in  the  formation  of  the  Dis- 
trict and  of  the  preliminary  surveys.  This 
was  done  by  an  amendatory  act  of  the  1911 
legislature,  reducing  the  protected  area  to 
18,300  acres  and  the  mileage  of  levees  as  since 
established  to  20  miles,  containing  approxi- 
mately 1,000,000  cu.  yds.  earthwork.  While 
one  culvert  was  cut  out  in  the  second  section, 
it  was  considered  advisable  to  put  in  an  addi- 
tional culvert  in  Section  1  and  the  concrete 


work  therefore  remaining  the  same.  The 
bond  issue  was  reduced  to  $175,000. 

The  old  contract  was  forfeited  and  it  was 
now  necessary  to  award  a  new  contract.  This 
was  done  on  March  1,  1911,  the  contract 
calling  for  all  the  incomplete  work,  which 
was  approximately  450,000  cu.  yds.  earth  work 
and  1,200  cu.  yds.  of  concrete.  The  contract 
price,  14  cts.  per  cu.  yd.  for  earth  work,  and 
for  concrete  work  $11.50.  payable  in  cash — 
the  bonds  having  been  sold  by  the  Board  of 
Directors. 

The  Crawford  County  Levee  as  now  au- 


.'  -hZ<* 


- 135.5 


Fig.  1 — Typical  Cross  Section  of    Crawford    County  Levee  District  Levee. 
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thorized,  and  as  above  stated  protects  18.300 
acres  of  rich  alluvial  land.  The  levee  is  built 
on  the  top  bank  from  100  ft.  to  2,000  ft.  back 
from  the  river  bank — local  conditions  deter- 
mining its  location.  The  Arkansas  River  has 
an  average  low  water  slope  of  0.9  ft.  per 
mile  between  Grand  River,  which  is  the  head 
of  navigation,  and  Little  Rock.  The  average 
slope  of  the  levee  is  0.64  ft.  per  mile  or  a 
total  slope  of  12.8  ft.  in  20  miles.  The  levee 
has  an  average  height  of  IV2  ft.  built  to  an 
8-ft.  crown,  besides  an  extra  1  ft.  of  topping 
built  to  a  2-ft.  crown  which  gives  a  total  av- 
erage height  of  8V2  ft.  (heights  of  levee 
range  from  1  ft.  to  36  ft.).  The  side  slopes 
are  2%  ft.  horizontal  to  1  ft.  vertical — giving 
an  average  width  at  the  base,  for  a  IVz-h. 
levee  of  45%  ft.  including  an  8-ft.  crown,  a 
berm  of  20  ft.  and  bar  pits  sloping  2  ft.  in  1 
ft.  next  to  the  levee,  maximum  depth,  next  to 
levee,  3  ft.  and  back  side  of  pit  5  ft.  Figure 
1  is  a  typical  cross  section  of  the  levee  show- 
ing berm  and  bar  pits. 

Three  culverts  were  necessary  for  proper 
drainage ;  these  were  placed  at  the  beginning 


stakes,  and  be  carried  regularly  up  to  gross  fill 
or  height.  A  topping  of  1  ft.  brought  up  to  a 
2-ft.  crown  shall  then  be  added.  Only  clean 
earth,  free  from  trash  or  roots,  shall  be  placed 
in  the  levee.  When  the  embankment  has  been 
brought  up  to  the  proper  height  it  shall  be. 
dressed  and  planted  with  living  tufts  of  Ber- 
muda grass  4  ins.  square,  and  not  more  than 
2  ft.  apart,  well  pressed  into  the  earth,  to  the 
satisfaction  of  the  chief  engineer  or  his  desig- 
nated agent.  The  contractor  will  cut  down  all 
trees,  both  great  and  small,  except  such  small 
growth  as  the  chief  engineer  may  not  require 
to  be  cut  out,  to  a  distance  of  100  ft.  from  the 
base  of  the  levee,  or  such  lesser  distance  as  the 
engineer  may  direct. 

Road  Crossings.- — Road  crossings  shall  be  con- 
structed at  such  points  as  may  be  designated  by 
"the  chief  engineer  or  his  designated  agent,  and 
will  be  paid  for  at  the  same  price  per  cubic 
yard  as  the  levee  Itself. 

Shrinkage. — The  allowance  for  shrinkage  for 
embankment  will  be  for  scraper  work  10  per  cent 
higher  than  the  established  grade.  Nothing  will 
be  paid  for  this  shrinkage.    The  contents  of  the 
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Fig.  2 — Details  of  Flood  Gates  Crawford   County  Levee  District. 


of  the  oth  and  13th  miles  and  the  end  of  the 
levee  line,  or  on  the  20th  mile.  The  culverts 
are  re-in forced,  have  two  openings  side  by 
side,  each  opening  being  7x7  ft.  The  walls 
are  1  ft.  thick,  are  placed  from  24  to  27  ft. 
beneath  the  grade  of  levee  and  are  160  ft. 
long.  Figure  2  shows  the  plan  and  arrange- 
ment of  flood  gates  closed,  without  lifting 
devices.  The  specifications  require  in  part  as 
follows : 

Method  of  Construction. — The  levee  shall  1>'- 
constructed  In  the  following  manner:  The  ground 
to  be  occupied  by  the  levee  must  llrst  be  cleared 
Of  trees,  stumps,  logs,  trash,  weeds  and  all  per- 
ishable matter;  all  trees  and  stumps  and  the 
larger  loots  shall  be  grubbed  up,  anil  all  burled 
log:--,  decayed   roots  and  other  perishable  matter 

shall  be  removed  fro/n  the  ground  to  be  occu- 
pied by  the  new  work,  to  a  distance  of  not  less 
than  ft.  outside  of  the  base  of  the  levee.  The 
entire  surface  must  then  be  thoroughly  broken 
with  a  spade  or  plow  to  a  depth  of  (i  Ins.,  In 
,,,  ,|,  ,  1,,  tm  in  ■>  bond  wit  h  t  In-  earl  h  ih  poi  lied 
The  lill  and  side  stakes  shall  then  he  set  by  the 
contractor.  All  of  the  foregoing  work  shall  be 
1  '  pi  in  advance  of  the  embankment  to  such  an 
extent  and  dlstunce  as  the  chief  engineer  or  his 
agiMl  may  direct,  and  any  portion  of  tin'  levee 
built  before  the  ground  Is  properly  prepared  to 
.,11-1,1  linn  id  tin-  engineer  will  not  be  estl- 
mated  hi  paid  for  When  this  has  been  done 
..inbatikmeiil  1  onstriiellon  shall  he  commenced, 
the    sin pes    In    be    slutted    full    out    to    the  side 


levee  computed  to  the  established  grade  only 
will  be  paid  for. 

Location  of  Work. — The  contractor  shall  con- 
form to  the  method  and  order  of  construction,  as 
to  location  and  otherwise,  as  the  work  pro  - 
gresses,  which  the  chief  engineer,  or  his  desig- 
nated agent,  shall  indicate  as  necessary  for  the 
general  progress  of  the  work.  The  chief  engi- 
neer shall  have  power  to  designate  the  exact  lo- 
cality or  localities  at  which  the  work  shall  bo 
begun  and  prosecuted,  also  the  proportion  of 
the  force  that  shall  be  worked  at  each  desig- 
nated locality. 

Payments. — Payments  will  be  made  from  time 
to  time  for  each  continuous  1,000  ft.  of  levee  ful- 
ly completed,  except  sodding  and  timber  felling, 
reserving  1".  per  cent  until  completion  of  con- 
tract; payments,  however,  may  be  made  for  In- 
complete embankments  when  work  Is  so  con- 
structed, under  special  written  Instruction  of  the 
chief  engineer. 

Kxplaualloti.     The  above  speclllcal Ions,   If  not 

undcrst  I,  will  be  fully  explained  by  the  chief 

engineer,  bul  if  their  requirements  are  wilfully 
neglected  mi  measurement  or  estimate  will  he 
made  mi  the  wink  until  they  are  compiled  with. 

Chief  Knglnccr.  It  Is  lo  be  understood  thai 
the  chief  engineer  Is  the  olllcer-ln-chai go  of  the 
engineer  department  of  the   Crawford  County 

1  ,c\  ee   I  loard. 

Change  In  Vatdage  The  I.cvee  Hoard  re- 
serves the  light  to  Increase  or  diminish  the 
amounts  advertised,  which  are  approximate,  to 


the  extent  that  more  detailed  surveys,  definite 
locations  and  closer  estimates  may  make  neces- 
sary or  advantageous  to  the  work. 

Disagreement. — In  case  of  any  doubt  or  dis- 
agreement arising  under  these  specifications,  the 
decision  of  the  chief  engineer  shall  be  final,  and 
he  shall  be  sole  referee. 

Extension  of  Contract. — Should  the  time  for 
completing  the  contract  be  extended  at  the  re- 
quest of  the  contractor,  all  additional  expense  to 
the  Levee  Board  caused  by  such  extension  will 
be  deducted  from  payments  due,  or  to  become 
due,  the  contractor. 

Bonds  for  25  per  cent  of  the  amount  of  con- 
tract will  be  required. 

The  contractor  will  provide  subsistence  and 
comfortable  quarters  for  the  assistant  engineer, 
inspectors  and  instrument  men,  rodmen  and 
chainmen,  when  so  required  by  the  chief  engi- 
neer. A  just  compensation  to'  be  paid  to  the 
contractor  by  them. 

The  following  estimates  give  the  cost  of 
construction  of  the  levee :  Under  the  first 
contract  of  August  15,  1909,  the  final  estimate 
of  work  done  was : 

Moving  and  resetting  fences  $  70.44 

Extras  allowed  on  account  changes  in 

line    135.00 

395,337.1  cu.  yds.  earth  work  at  12.89...  50,958.94 
544.14  cu.  yds.  re-concrete  at  11.50   6.257.61 

$57,421.99 

Emergency  contracts  to  protect  the  work 
done  under  the  first  contract  were  as  follows : 

62,445.4  cu.  yds.  earth  work  at  12.89  $8,040.21 

19,393.6  cu.  yds.  earth  work  at  .25   4,848.39 

Final  estimate  on  present  contract  to  com- 
plete levee  will  be : 

466,096.4  cu.  yds.  earth  work  at  $14  $62,253.49 

1,087.0  cu.  yds.  concrete  at  $11.50   12,400.50 

A  summary  of  contracts  is  as  follows : 

Moving  and  resetting  fences  $  70.44 

Extras  allowed  on  account  change  in 

line    135-00 

395,337.1  cu.  yds.  earth  work  at  12. S9..  50,958.94 

62,445.4  cu.  yds.  earth  work   8,049.21 

19,393.6  cu.  yds.  earth  work  at  .25   4.84S.39 

466,096.4  cu.  yds.  earth  work  at  .14   62.2o3.49 

1,631.14  cu.  yds.  re-concrete  at  11.50.  18.65S.11 

Total  cost   $144,973.58 

Final  estimate  on  the  present  contract  will 
be  made  about  Nov.  1,  and  the  total  cost  to 
the  district  of  the  construction  of  the  levees, 
including  right  of  way  and  engineering  ex- 
penses, etc.,  will  be  as  stated  below : 

Contracts   for  construction  $144, 973. 5S 

Right  o*  way   20,000.00 

Engineering  expenses    o.OOO.OO 

Total  cost   $169,973.5S 


Method  of  Making  Drainage  Surveys. 

BY  F.  0.  NELSON* 

How  to  get  the  best  results  with  the  mini- 
mum of  labor .  and  confusion,  and  that  too 
with  untrained  help  at  times,  is  the  problem 
with  drainage  engineers.  There  is  much  vari- 
ation in  the  methods  used  and  also  in  the 
conditions  where  drainage  surveys  are  made. 
In  this  part  of  the  country  the  land  is  neither 
very  flat  nor  hilly  for  the  most  part  but 
spotted  with  ponds  and  swamps  of  all  sizes 
and  shapes  and  with  lands  of  all  degrees  of 
wetness  between. 

We  have  found  stadia  and  compass  meas- 
urements to  be  well  adapted  to  much  of  the 
work.  In  the  case  of  small  systems  where 
the  staking  out  of  the  ditches  is  done  with 
few  or  no  preliminary  surveys  the  line  can  be 
staked  out.  and  then  with  a  transit  having 
level  and  stadia  attachments  the  levels  can  be 
taken  ami  at  the  same  time  the  distance  and 
hearing  of  each  station  which  comes  on  a  curve 
or  angle  or  at  the  end  of  a  line  taken  from  the 
point  at  which  the  instrument  is  set  up.  A 
plat  is  then  easily  and  accurately  made  from 
these  stadia  notes  w  ith  the  aid  of  a  protractor 
and  scale.  Line  fences  and  corners  are  lo- 
cated in  the  same  manner  so  thai  the  position 
nf  the  drains  with  reference  to  them  is  shown 
on  the  plat. 

Landowners  are  learning  to  appreciate  plats 
of  their  tile  systems  more  and  more.  Profiles 
arc  of  little  or  no  use  for  small  systems.  The 

cuts  arc  more  conveniently  given  on  a  sheet  of 

paiicr  ruled  with  one  column  for  the  station 
•Pi-tilnago  Engineer,  Ksthervllle,  Iowa. 
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numbers,  the  next  for  the  depth  of  cut  at  that 
station  and  a  third  for  the  grade  of  the  ditch. 
A  space  is  also  left  for  remarks  opposite  each 
station.  Using  a  typewriter  and  making  car- 
bon copies  of  these  sheets  is  an  excellent  plan. 
The  various  branches  of  a  drainage  system 
should  be  numbered  or  lettered  so  as  to  show 
as  far  as  practicable  their  relations  to  each 
other.  This  may  be  accomplished  by  using 
capital  letters  for  the  mains  if  there  is  more 
than  one,  as  main  A,  main  B,  etc.  Branches 
are  then  numbered  1,  2,  3,  etc.,  and  sub- 
branches  marked  a,  b,  c,  etc.    Then   a  line 


Fig.  1 — Survey  of  Small  Tile  System,  Show- 
ing Method  of  Designating  the  Dif- 
ferent Branches. 

(Dotted  lines  show  where  stadia  measure- 
ments were  made;  small  circles  designate 
points  where  transit  was  set  up.) 

marked  Branch  1  a  of  Main  B  would  be  a 
line  of  tile  or  ditch  (a)  emptying  into  (1)  and 
that  in  turn  into  Main  B. 

In  making  preliminary  surveys  for  county 
drainage  districts  under  the  conditions  found 
here  we  use  the  stadia  and  compass  for  nearly 
all  the  preliminary  work.  Our  plan  is  to  take 
two  good  rodmen  with  self  reading  rods  and 
go  over  the  district,  locating  all  the  divides 
and  subdivides,  all  section  and  farm  lines,  all 
curves  and  angles  in  the  line  dividing  the  high 
land  from  that  which  will  be  improved  by 
drainage  and  all  swamps.  Levels  are  taken 
at  the  same  time  and  place  as  each  reading 
for  location  and  are  afterward  shown  on  the 
plat.  The  elevations  of  all  low  points,  ponds 
and  potholes  are  taken  too.  Bench  marks  are 
established  at  convenient  points  as  the  work 
progresses.  No  arbitrary  course  is  followed 
in  laying  out  the  base  line  a  general  plan  be- 
ing made  for  each  case  by  a  general  inspec- 
tion of  the  conditions  to  be  met  and  the  points 
to  be  reached. 

When  the  district  has  been  gone  over  in 
this  way  one  is  often  sufficiently  familiar  with 
conditions  to  locate  the  ditches  before  stop- 
ping to  plat  the  notes,  and  can  proceed  with 
them  at  once.  For  making  the  preliminary 
survey  of  the  ditch  lines  we  use  two  men  with 
a  100-ft.  tape,  one  of  the  men  carrying  the 
leveling  rod.  The  transit  is  then  set  up  at 
convenient  points,  usually  to  one  side  of  the 
line  as  the  ground  is  too  soft  where  the  ditch 
is  located,  and  the  levels,  distances  and  mag- 
netic bearings  taken.  Sometimes  the  ditch 
lines  are  located  without  the  tape,  by  reading 
all  points  along  the  line  where  there  is  an 
apparent  change  of  direction  or  slope  of  the 
ground.  The  distances  are  then  obtained  by 
platting  and  scaling  the  map.  This  last  method 
is  used  chiefly  when  short  one  chainman  or 
over  ground  difficult  to  measure  with  a  tape. 
It  saves  time  in  the  field  but  adds  some  to  the 
office  work.  When  a  plat  of  a  proposed 
drainage  district  has  been  carefully  made  by 
this  method  it  shows  all  the  elevations  re- 
quired by  law,  the  extent  and  location  of  all 
swamp  land  so  that  the  area  may  be  deter- 
mined with  a  scale  or  planimeter,  and  the 
area  of  the  wet  and  low  lands  combined  lying 
between  the  swamp  land  and  the  line  dividing 
the  high  and  the  low  land.  The  appraisers 
of  benefits  can  usually  agree  quite  readily  as 


to  how  much  of  this  area  should  be  classed 
as  wet  and  how  much  of  it  as  low  land.  This 
does  away  with  most  of  the  guess  work,  called 
estimating,  so  often  indulged  in.  Ample  data 
is  given  to  plan  the  size  and  depth  of  all  the 
ditches  and  to  show  the  relation  of  the  vari- 
ous tracts  of  land  to  them.  Elevations  of 
low  divides  where  cutoffs  might  be  made 
should  be  determined  during  the  first  part  of 
the  survey.  All  notes  are  taken  in  such  a 
way  that  no  platting  is  necessary  in  the  field. 
To  show  something  of  the  accuracy  with 
which  it  is  practical  to  do  this  kind  of  work 
we  give  the  results  of  the  last  two  stadia 
base  lines  we  have  run.  One  was  for  a  dis- 
tance of  6,740  ft.  and  the  error  of  eleva- 
tion in  closing  was  0.05  ft.  and  of  distance 
less  than  5  feet.  The  other  was  for  a  distance 
of  7,175  ft.,  error  of  elevation  0.06  ft.  and 
of  distance  about  10  feet.  These  were  platted 
on  a  scale  of  400  ft.  to  1  in.  These  were 
good  records  but  not  surprising  ones  compared 
with  our  usual  results. 

The  cost  of  some  prelimnary  surveys  we 
have  made  for  county  drainage  districts  in 
the  manner  described  above  has  varied  from 
nearly  20  cts.  per  acre  for  a  very  small 
district  (less  than  200  acres),  and  considerably 


kansas,  and  for  the  construction  of  bridges,  and 
of  other  necessary  works. 

(2.)  (a)  Wherever  word  District  is  used  in 
these  specifications  it  shall  be  held  to  mean 
Drainage  District  No.  9  of  Mississippi  County, 
Arkansas.  (b)  Wherever  word  Contractor  is 
used  in  these  specifications,  it  shall  be  held  to 
mean  the  person  or  persons,  firm,  company,  cor- 
poration, or  whosoever  shall  be  employed  to  do 
any  or  all  of  the  construction  work  for  said  dis- 
trict, (c)  Wherever  the  word  Commissioners  is 
used  in  these  specifications,  it  shall  bo  held  to 
mean  the  duly  appointed  and  authorized  Com- 
missioners of  said  District,  (d)  Wherever  the 
word  Engineer,  or  Engineers,  is  used,  it  shall 
be  held  to  mean  the  engineer,  or  engineers,  duly 
appointed  by  said  Commissioners,  or  their  as- 
sistants within  the  limits  of  their  authority 

(3.)  For  convenience,  the  excavation  work  on 
this  contract  is  divided  into  l(i  parts,  each  part 
of  which  will  be  offered  separately  to  bidders. 
Exhibit  No.  20  of  the  Engineer's  Report  gives 
the  number  of  each  contiact,  the  numbers  of 
the  ditches  included  in  the  contract,  the  length 
in  miles  of  each  ditch,  and  of  the  entire  con- 
tract, the  total  yards  of  excavation  in  each  ditch 
and  in  each  entire  contract,  the  estimated  cost 
per  yard,  and  the  estimated  total  cost  of  each 
contract.  The  work  of  excavating  earth  on  all 
of  the  contracts  except  Contract  No.  9,  and 
Contract  No.  10  shall  be  begun  within  six 
months  of  the  date  of  the  sale,  to  a  responsible 
party,  of  the  bonds  of  said  Drainage  District 
No.  9.  The  work  on  Contract  No.  9  shall  be 
begun  within  a  year  of  the  date  of  the  sale,  to 
a  responsible  party,  of  the  bonds  of  said  Drain- 
age   District    No.    9.     In    the   construction  of 
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Fig.  2 — Survey  for  Small  Drainage  District. 

(Dotted  lines  show  where  stadia  base  lineswere  run  and  the  stations  from  which  all  other 
points    were    reached    except    in    running    thelevels  along  the  ditch  lines.) 


cut  up,  to  between  6  and  7  cts.  per  acre  on 
larger  areas.  This  cost  includes  the  plans  and 
reports  as  well  as  the  field  work. 


Typical    Specifications    for  Dredge 

Work  for  Alluvial  Land  Drainage, 

Mississippi  Valley. 

The  following  specifications,  which  were 
prepared  to  accompany  the  report  and  plans 
of  the  Morgan  Engineering  Company  for  the 
proposed  improvement  of  Drainage  District 
No.  9  of  Mississippi  County,  Arkansas,  will 
indicate  in  a  general  way  the  specifications 
used  by  this  company  for  dredge  work  in  the 
alluvial  lands  of  the  Mississippi  Valley.  The 
contract  in  question  amounts  to  about 
$1,200,000  and  is  divided  into  parts  of  such 
size  that  each  can  be  completed  in  the  space 
of  about  two  and  one-half  years.  Detail 
drawings  and  specifications  are  also  furnished 
for  bridges,  dams,  levees  and  concrete  con- 
struction. 

Specifications. 

(1.)  The  Commissions  of  Drainage  District 
No.  9  of  Mississippi  County,  Arkansas,  have 
adopted  the  following  specifications,  as  recom- 
mended bv  their  engineers.  The  proposed  work 
is  undertaken  for  the  purpose  of  draining  about 
200,000  acres  of  land  in  Mississippi  County,  Ar- 


dredge  ditches  having  less  than  a  20-ft.  bottom 
width,  the  excavation  shall  be  at  the  rate  of 
30,000  cu.  yds.  per  month  on  the  average,  for 
each  perior  of  six  months,  beginning  six 
months  from  the  date  of  the  sale,  to  a  re- 
sponsible party,  of  the  bonds  of  said  Drainage 
District  No.  9,  until  the  contract  is  completed. 
On  ditches  with  a  bottom  width  of  20  ft.  or 
more,  the  excavation  shall  be  at  the  rate  of 
40,000  cu.  yds.  per  month  on  the  average,  for 
each  period  of  six  months,  beginning  six  months 
from  the  date  of  the  sale,  to  a  responsible  party, 
of  the  bonds  of  said  Drainage  District  No.  9, 
until  the  contract  is  completed.  Any  time  dur- 
ing which  a  dredge  is  unavoidably  delayed  for 
want  of  water,  and  any  time  required  for  extra 
work  not  outlined  in  the  contract,  will  be  de- 
ducted in  estimating  this  required  average,  and 
the  Contractors  shall  not  be  required  to  main- 
tain this  rate  between  June  15  and  Sept.  15. 
No  extension  of  time  on  account  of  lack  of 
water  or  for  other  cause  shall  be  made,  unless 
the  Engineer  shall  be  notified  in  writing  of  the 
necessity  for  delay,  and  shall  decide  that  such 
necessity  exists.  If,  for  any  period  of  six 
months,  the  Contractor  shall  fail  to  maintain 
this  rate  of  excavation,  after  making  the  allow- 
ances noted  above,  the  Commissioners  may 
annul  any  or  all  of  his  contract,  and  relet  any 
or  all  of  it  to  other  contractors,  to  insure  its 
completion  at  the  rate  specified.  The  Con- 
tractor shall  install  such  equipment  as  will  make 
this  rate  of  work  entirely  practicable  and 
feasible.  The  work  on  each  ditch  in  Contract 
No.  16  shall  be  completed  within  a  year  of  the 
time  an  outlet  is  furnished  by  a  dredge  ditch. 
Material  for  bridges  shall  be  on  the  ground 
before  the  road  is  cut  by  the  ditch,  and  the 
bridge  shall  be  completed  within  15  days  from 
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the  time  the  dredge  passes.  All  other  work 
shall  be  completed  within  a  year  from  the  time 
that  the  excavation  of  the  ditches  makes  its 
construction  possible,  or  within  a  year  from 
the  date  of  the  sale,  to  a  responsible  party,  of 
the  bonds  of  said  Drainage  District  No.  9,  if, 
in  the  opinion  of  the  engineer,  no  such  delay 
is  necessary. 

4.)  Said  contractor  may  transfer  or  assign 
this  contract,  or  relet  any  of  said  work  with 
the  written  consent  of  the  Engineer,  but  not 
otherwise;  and  no  sub-contract  shall,  under  any 
circumstances,  relieve  the  contractor  of  his  lia- 
bilities and  obligations  under  this  contract. 
Should  any  sub-contractor  fail  to  perform  the 
work  undertaker,  by  him  in  a  satisfactory  man- 
ner, or  should  this  provision  be  violated,  the 
Party  of  the  First  Part,  may,  at  its  option,  end 
and  terminate  such  sub-contract  with  such  sub- 
contractor. 

(5.)  The  Engineer  shall  decide  as  to  the 
meaning  and  intent  of  any  portion  of  these 
specifications,  or  of  the  plans,  where  the  same 
may  be  found  obscure  or  in  dispute;  and  said 
Engineer  shall  have  the  right  to  correct  any 
errors  or  omissions  therein,  when  such  correc- 
tions are  necessary  to  the  proper  fulfillment  of 
the  intention  of  said  plans  and  specifications; 
and  the  action  of  such  correction  shall  date 
from  the  time  said  Engineer  gives  due  notice 
thereof. 

(6.)  The  quantities  of  work  to  be  done  are 
estimated  and  approximate,  and  the  Party  of 
the  First  Part  reserves  the  right  of  having 
constructed  only  such  kinds  and  quantities  and 
according  to  such  plans  as  the  nature  or 
economy  of  the  work  may,  in  the  opinion  of  said 
Engineer,  require;  and  said  Engineer  may,  at 
any  time,  make  any  changes  in  the  location, 
form,  dimensions,  grades,  alignments,  the  slopes 
of  excavations  and  embankments,  or  lengths  of 
the  sections,  the  depths  or  widths  of  the  ditches, 
or  other  work,  and  may  make  any  variation  in 
the  quantity  of  work  to  be  done,  and  may  en- 
tirely exclude  any  of  the  items  of  work  relating 
to  said  quantities  at  any  time,  either  before  the 
commencement  of  the  work  or  during  its  prog- 
ress without  thereby  altering  or  invalidating 
any  of  the  rates  of  pay  therein  named,  or  this 
contract  in  any  other  respect;  providing  such 
change  shall  not  reduce  the  total  contract  price 
more  than  25  per  cent,  or  materially  change  the 
general  character  of  the  work.  Should  such 
action  diminish  the  amount  of  work  that  would 
be  otherwise  done,  no  claim  shall  be  made  for 
damages  on  the  ground  of  loss  of  anticipated 
profits  of  work  so  dispensed  with;  and  should 
such  action  result  in  a  greater  amount  of  work 
for  said  Contractor  it  shall  be  performed  by  him 
as  a  part  of  his  contract,  and  said  Engineer 
shall  certify  to  the  Board  of  Commissioners  the 
amount  to  be  allowed  therefor,  which  he  shall 
consider  fair  and  equitable  as  between  the  par- 
ties, and  his  decision,  when  approved  by  said 
Board,  shall  be  final  and  conclusive.  The  price 
to  be  paid  for  each  cubic  yard,  or  other  rate  of 
pay,  shall  cover  the  risk  of  any  such  change 
that  may  operate  to  the  disadvantage  of  said 
Contractor,  and  he  shall  have  the  benefit  of  any 
alteration  that  may  operate  in  his  favor.  Nor 
shall  any  claim  be  allowed  for  extra  work  unless 
the  same  shall  be  done  in  pursuance  of  a  writ- 
ten order  from  the  Engineer  in  charge,  or  his 
authorized  representative.  In  case  of  extra 
work  for  which  no  unit  price  has  been  set,  the 
Contractor  shall  be  paid  the  actual  cost  to  him, 
plus  25  per  cent. 

(7.)  No  charge  against  the  District  shall  be 
made  by  said  Contractor  for  damages  or  loss  of 
profits  due  to  hindrances  or  delay  on  account  of 
any  legal  difficulty  or  failure  of  any  contractor 
to  do  his  work,  or  for  any  other  cause  in  the 
prog  cs.v  .it  :iny  portion  of  the  work  on  the  con- 
tract; but  an  unavoidable  delay  shall  entitle  him 
to  an  extension  of  time  allowed  for  the  comple- 
tion <;f  the  work  sufficient  to  cover  the  time  lost 
by  such  delay  to  be  determined  by  the  Engineer; 
provided  he  shall  give  the  said  Engineer  in 
charge  immediate  notice  in  writing  of  such 
cause  of  detention.  The  Contractor  shall  use 
all  reasonable  appliances  and  ingenuity,  and  go 
to  every  reasonable  expense  to  prevent  delay. 
The  Contractor  will  sustain  all  damage  arising 
from  the  action  of  the  elements,  the  nature  of 
the  work  to  be  done  under  the  specifications,  or 
from  any  unforseen  obstructions  or  encum- 
brances on  the  line  of  the  work  which  may  be 
encountered  In  the  prosecution  of  the  same. 

(8.)  The  Contractor  shall  hold  the  District 
harmless  for  claims  on  account  of  labor  and 
material.  Before  making  final  payment  for 
the  work,  the  Commissioners  shall  have  a  right 
In  assure  t homsol \'-s  that   all  such  claims  hav< 

been  satisfied. 

('.).)  If  the  said  Contractor  shall  execute  any 
pail  of  s.iid  work  defectively,  and  If  such  Im- 
perfect Inn  shall  not  be  of  sufficient  magnitude 
to  require,  or  Is  of  such  nature  as  to  make 
Impracticable  or  undesirable,  In  the  opinion  of 
the  Engineer,  the  reconstruction  of  such  im- 
perfecl  part,  laid  Engineer  will  have  the  power 
hnd  If  hereby  authorized  lo  make  such  deduc- 
tion as  may  )><•  lust  and  reasonable  according 
to  bin  Indgiricnt.  from  the  stipulated  price  of  tin- 
work,  Inst  carl  of  requiring  It  to  be  reconstructed 

HO.)  Any  nnneecHvni  y  damage  done  or 
rau-cd  b'  the  laborer:  In  hi:  employ  or  by 
reason  <,f  any  neglect  to  properly  In  I  lie  vicinity 
of  the  work  under  contract,  while  excavating, 
Khali   be   paid   for   by  raid   Contractor,   and,  In 

case  there  should  be  any  unsettled  claim  for 

mich  damageM  or  for  Illegal  use  of  patented 
appliance:  when  the  iinai  acceptance  in  re- 
turned) said  Party  of  the  first  Pari  may  retain 

out  of  the  moneys  due  under  SUCh  final  accept 
anCS,  a  sum  equal  to  the  amount  of  damages  *<> 
claimed,    and    the    cohI    of    nettling    Ihc  mime. 


which  said  sum  is  to  be  retained  until  such 
claims  are  determined  by  legal  process,  or  other- 
wise, when  the  amount  so  determined  with  the 
costs  added  thereto,  shall  be  paid  out  of  said 
retained  moneys,  and  the  balance,  if  any,  re- 
turned to  said  Contractor. 

(11.)  The  Contractor  shall  be  under  the  direc- 
tion of  the  Engineer  during  the  progress  of  the 
work,  and  all  directions  and  instructions  given 
by  the  Engineer,  or  Assistant  Engineers,  In- 
spectors or  other  persons  appointed  by  the  En- 
gineer, during  the  construction  of  the  work 
called  for  by  the  contract,  shall  be  carried  out. 
All  work  under  this  contract  shall  be  done  to 
the  satisfaction  of  the  Engineer,  who  shall  in 
all  cases  determine  the  amount,  quality,  accept- 
ability and  fitness  of  the  several  amounts  of 
work  and  material  which  are  to  be  paid  for 
hereunder,  and  shall  decide  all  questions  which 
may  arise  as  to  the  measurement  of  quantities 
and  fulfillment  of  the  contract  on  the  part  of 
the  Contractor,  and  shall  determine  all  questions 
respecting  the  true  construction  or  meaning  of 
the  plans  and  specifications. 

(12.)  The  Engineer  shall  inspect  the  work 
of  the  Contractor  approximately  once  a  month, 
or  oftener  if  he  deems  necessary;  and  shall 
recommend  payment  for  the  amount  of  work 
which  has  been  completed  according  to  the 
specifications,  and  can  be  properly  examined. 
Where  the  Contractor  is  engaged  on  preliminary 
work,  such  as  clearing  right  of  way,  or  where 
work  is  partially  or  wholly  suspended,  inspec- 
tions may  be  made  at  greater  intervals  than  one 
month. 

(13.)  Eighty  per  cent  of  the  price  stipulated 
in  the  contract  is  to  be  paid  In  cash  on  accept- 
ance of  the  work  by  the  Engineer  and  when, 
in  his  opinion,  no  harm  will  result  to  the  Dis- 
trict from  such  payment.  Said  Fatty  of  the 
First  Part  shall  retain  20  per  cent  of  each  and 
every  estimate  made  by  said  Engineer  until 
the  work  of  said  Contract  has  been  entirely 
finished  to  the  satisfaction  of  said  Engineer, 
and  Board  of  Commissioners.  Said  Contractor- 
shall  be  paid  only  for  actual  work  done  and 
material  furnished. 

(14.)  Said  Contractor  shall  employ  only  com- 
petent workmen,  and  shall  dismiss  any  and 
every  person  whose  presence  shall  materially 
interfere  with  the  proper  progress  of  the  work 
on  this  or  other  contracts. 

(15.)  The  Contractor'  is  required,  as  far  as 
possible,  so  to  arrange  his  work  and  so  to  dis- 
pose of  his  materials  as  not  to  interfere  with 
the  work  or  storage  of  materials  of  other  con- 
tractors engaged  upon  the  work.  He  is  also 
required  to  join  his  work  to  that  of  others  in 
a  proper  manner,  and  in  accordance  with  the 
spirit  of  the  plans  and  specifications,  and  to 
perform  his  work  in  the  proper  sequence  in 
r  elation  to  that  of  other  contractors,  and  as  he 
may  be  directed  by  the  Engineer.  Failure  to 
do  this  shall  be  sufficient  grounds  for  annulling 
the  part  of  his  contract  which  may  be  affected. 
The  Engineer  shall  have  a  right  to  decide  upon 
the  sequence  of  the  work  when  necessary  to 
prevent  delay  of  one  contractor  by  another. 

(16.)  Defective  work  and  material  may  be 
condemned  by  the  Engineer  at  any  time  before 
the  final  acceptance  of  the  work,  and  when 
such  work  has  been  condemned,  it  shall  be  im- 
mediately rebuilt  in  accordance  with  the  plans 
and  specifications.  When  defective  material 
has  been  condemned,  it  shall  at  once  be  removed 
from  the  line  of  work,  and  stored  as  directed 
by.  the  Engineer,  or  otherwise  disposed  of  to  his 
satisfaction.  In  case  the  Contractor  shall  neg- 
lect or  refuse  to  replace  any  rejected  work  or 
material  after  a  written  notice,  within  the  time 
specified  by  the  Engineer,  such  work  or  ma- 
terial shall  be  removed  and  replaced  by  the 
Engineer  at  the  Contractor's  expense.  Failure 
or  neglect  on  the  part  of  the  Engineer,  or  any 
of  his  authorized  agents,  to  condemn  bad  or 
inferior  work  or  material  shall  not  be  construed 
to  imply  an  acceptance  of  such  work  or  ma- 
terials, 'if  it  becomes  evident  at  any  time  prior 
to  the  final  acceptance  of  the  work  and  the 
release  of  the  Contractor  by  the  Party  of  the 
First  Part;  neither  shall  it  be  construed  as 
barr  ing  the  Party  of  the  First  Part,  at  any  sub- 
sequent time,  from  recovery  of  damages,  or  of 
such  a  srrm  of  money  as  may  be  needed  to  build 
anew  all  portions  of  the  work  in  which  fraud 
was  practiced,  or  Improper  material  hidden, 
whenever  found. 

(17.)  The  Contractor  shall  give  at  least  five 
davs'  notice  to  the  Engineer  and  to  the  Road 
overseer  before  he  shall  remove  any  highway 
bridge,  or  cross  any  highway,  and  shall  give 
15  days'  notice  to  the  nearest  railroad  agent 
and  lo  the  Engineer  of  the  District  before  cross- 
ing any  railway.  After  he  has  removed  any 
bridge  or  crossed  any  public  road,  the  Con 
tractor  shall  erect  an  efllclenl  harrier  widen 
shall  be  maintained  until  the  bridge  be  restored 

(IS.)  The  location  of  survey  stakes,  the 
plats,  profiles  and  excavation  sheets  as  fur- 
nished by  the  Engineer,  shall  constitute  essen- 
tial  palls  of  these  speclllcat  loirs. 

I  III.  I  The  location  of  ditches,  as  indicated 
bv  the  survey  .-takes,  and  the  dimensions  and 
notes  given  In  the  excavation  sheets  shall  be 
strictly  adhered  to.  No  work  shall  he  accepted 
where  the  Contractor  leaves  the  line  of  the 
survey  to  follow  an  old  ditch  or  watercourse. 

(20.)  The  niali  rial  taken  from  the  ditch  RlUSl 
be  deposited  not  nearer  than  10  ft,  nor  1'arlhc 
Il,:ui  I  times  the  width  of  the  ditch  at  the 
lop  phis  I"  ft.,  from  the  margin  thereof,  and 
this  hcrm  of  Hi  ft.  must  he  maintained  until  the 

work  is  accepted, 

(21.)    The  ( 'out  rncloi-  will  be  required  without 
extra    choice    or    compensation    to    remove  nil 
fences,    bridges.    bulldll'gM,    trees   and    other  oh 
Htficles    encountered     upon     the     line    of  work 
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With  the  exception  of  bridges,  the  Contractor 
shall  not  be  held  responsible  for  damages  to 
buildings  or  other  property  that  must  be  re- 
moved from  the  right  of  way. 

(22.)  The  ditches  must  be  finished  so  that 
the  margins  shall  be  clear  cut  and  the  bottom 
of  an  even  grade.  All  stumps  on  the  bank 
which  are  loosened  by  the  dredge  or  extend  into 
the  ditch  shall  be  renroved  by  the  Contractor. 
Openings  not  less  than  6  ft.  wide  at  the  bottom 
and  not  more  than  500  ft.  apart  must  be  left 
through  the  waste  banks  on  each  side,  and  at 
the  crossing  of  all  natural  drains  and  depres- 
sions, so  that  the  surface  water  may  have  free 
access  to  the  ditch.  The  Engineer  shall  locate 
such  openings  in  case  he  deems  it  necessary. 

(23.)  .Contractors  shall  be  held  responsible  for 
the  ditch  retaining  its  full  dimensions  until  it 
is  accepted.  If  the  construction  is  in  ground 
liable  to  shrink  or  fill  with  sand  or  other  ma- 
terial, the  Contractor  shall  make  such  gross 
excavations  that  the  grade  line  and  the  widths 
at  the  bottom  and  top  of  the  ditch  after  con- 
struction shall  accord  with  the  specifications. 

(24.)  AH  survey  stakes  must  be  preserved  by 
placing  them  firmly  in  the  ground  to  one  side 
of  the  ditch,  directly  opposite  their  original 
location. 

(25.)  Whenever  an  open  ditch  runs  parallel 
and  adjacent  to  a  public  road,  the  earth  taken 
from  the  ditch  must  be  placed  on  the  side 
toward  the  road,  or  on  the  opposite  side  as 
directed  by  the  Engineer.  An  effort  has  been 
made  to  show  all  public  roads  on  Exhibit  2  of 
the  Engineer's  Report.  There  are,  perhaps,  a 
few  public  roads  not  shown  on  this  map. 

(26.)  On  the  east  side  of  Ditch  No.  1  above 
Spear  Lake;  on  both  sides  of  Ditch  No.  1  below 
Spear  Lake;  on  the  east  side  of  Ditch  No.  C 
from  a  point  IY2  miles  above  Tyronza  Cut-off 
to  its  lower  end,  and  on  the  west  side  of  Ditch 
No.  54,  the  following  specifications  shall  be  fol- 
lowed: (a)  A  berm  of  not  less  than  20  ft.  shall 
be  left  between  the  margin  of  the  ditch  as  con- 
structed, and  the  toe  of  the  waste  bank,  (b)  No 
openings  shall  be  left  through  the  waste  bank, 
(c)  Above  Spear  Lake  the  waste  bank  shall 
have  an  elevation  of  not  less  than  5  ft.  above 
the  general  surface  of  the  ground,  and  below 
Spear  Lake  an  elevation  of  not  less  than  8  ft. 
above  the  general  surface  of  the  ground,  (d) 
The  crown  of  the  waste  bank  shall  be  not  less 
than  6  ft.,  and  the  side  slopes  shall  be  not 
steeper  than  2  to  1.  (e)  Below  Spear  Lake  all 
stumps  under  the  waste  bank  shall  be  cut  not 
more  than  six  inches  above  the  ground,  the 
surface  thoroughly  cleaned  of  all  brush  o- 
debris  of  any  description,  and  thoroughly 
plowed,  or  a  muck  ditch  3  ft.  deep  and  C  ft. 
wide  on  top  be  constructed.  No  logs,  stumps, 
tree  trunks,  brush  or  debris  of  any  description 
whatever  shall  be  put  in  the  waste  banks, 
(f)  Below  Spear  Lake  the  Contractor  shall  place 
enough  material  in  the  waste  bank  along  the 
west  side  of  Ditch  No.  1  to  bring  it  up  to  the 
dimensions  given  above  and  he  shall  place  the 
remainder  in  the  waste  bank  on  the  east  side  of 
Ditch  No.  1.  In  case  there  is  not  enough  exca- 
vated material  in  the  Ditch  cross  section  of 
Ditch  No.  1  to  bring  the  east  waste  bank  up 
to  the  dimensions  specified,  the  Contractor  on 
Ditch  No.  1  will  not  be  called  upon  to  make 
additional  excavation  but  the  Contractor  on 
Ditch  No.  54  will  be  required  to  place  enough 
excavated  material  upon  said  east  waste  bank 
of  Ditch  No.  1  to  bring  it  up  to  the  required 
dimensions,  (g)  The  preparation  of  the  ground 
for  the  east  waste  hank  of  Ditch  No.  1  shall  be 
held  to  be  a  part  of  the  contract  of  Ditch  No.  1 
and  not  of  Ditch  No.  54. 

(27.)  The  Contractor  shall  designate  to  the 
Engineer  some  one  on  each  dredge  or  in  each 
construction  force  to  act  as  his  agent  in  re- 
ceiving instructions. 

(28.)  The  Contractor  shall  furnish  meals  and 
bed  for  the  Engineer,  and  his  representatives  on 
the  work,  for  not  to  exceed  $1  per  day,  or  $5 
per  week. 

(29.)  It  shall  not  be  counted  a  fault  if  the 
ditch  is  made  larger  than  the  requirements  of 
the  specifications,  and  the  Contractor  shall  not 
be  liable  for  damage  for  making  the  ditch  too 
large,  rrnless  the  Engineer  shall  have  given  him 
specific  notice  in  writing  concerning  some  par- 
ticular part  of  the  ditch,  that  he  shall  limit  the 
same  to  the  dimensions  named  in  the  specifica- 
tions. 

(30.)  The  object  of  these  specifications  is  to 
secure  work  which  will  fully  accomplish  the  pur- 
pose for  which  the  ditch  is  intended,  with  the 
least  possible  damage  to  the  property  affected, 
and  they  will  be  so  construed. 

(31.)  All  provisions  of  the  Stale  Drainage 
Laws  under  which  this  District  is  formed  shall 
constitute  essential  pails  of  these  specifications. 

Ci'J.)  The  Contractor  will  not  be  held  respon- 
sible for  any  deterioration  in  the  ditch  Which 
shall  not  be  due  to  his  failure  to  fulfill  the  terms 
of  his  contract  In  other  respects,  unless  the  En- 
gineer shall  give  him  notice  to  repair  such  de- 
terioration before  the  dredge  shall  have  passed 
two  tulles  beyond  such  point  of  deterioration. 


Bonds    for    California    Highways. — The 

Advisory  Hoard  of  the  Stale  Highway  Com- 
mission of  California  has  voted  to  issue  bonds 
amounting  to  $-100,000  lo  promote  preliminary 
work  under  consideration  liy  the  commission. 

I  lu   commission  is   composed  of   Burton  A. 

fawne,  Newell  D  Darlington  and  Charles  I' 
Blaney. 


October  4,  191 1. 
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GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


Depreciation.* 

INTRODUCTORY. 

There  is  today  probably  no  subject  requir- 
ing more  illumination  and  coordination  by 
:he  engineering  profession  than  that  of  de- 
preciation. The  recent  generally  recognized 
necessity  on  the  part  of  individuals  and  cor- 
porations, and  the  increasingly  insistent  de- 
mands by  commissions,  legislatures,  and  courts 
for  proper  allowances  covering  the  reduction 
in  worth  of  physical  properties — be  it  more 
3r  less  rapid— has  resulted  in  a  divergence  of 
thought  and  a  lack  of  uniformity  of  practice 
that  is  bewildering. 

The  important  and  wide  use  actually  made 
of  depreciation  both  in  figuring  operating  ex- 
penses and  net  earnings,  as  well  as  in  the  de- 
termination of  present  values  of  physical 
properties,  through  appraisals,  for  purposes  of 
taxation,  rate  making,  capitalization  or  sale, 
make  the  subject  of  paramount  importance  to 
the  engineer,  so  that  the  almost  total  absence, 
not  alone  of  an  approved  theory  of  deprecia- 
tion, but  even  the  marked  meagreness  of  au- 
thoritative literature  on  the  subject,  is  strik- 
ing. While  certain  methods  have  been  de- 
veloped and  some  general  principles  have  been 
widely  accepted,  nevertheless,  trustworthy  en- 
gineering data  on  depreciation  are  exceedingly 
scarce,  the  application  of  methods  of  estimat- 
ing depreciation  varies  widely  and  even  the 
terms  employed  are  used  in  a  vague  and  con- 
tradictory manner. 

Some  authorities  hold  that  it  makes  no  dif- 
ference, and  the  engineer  is  not  interested  in 
the  purpose  for  which  the  values  determined 
by  him  are  to  be  used;  that  in  engineering 
work,  facts  and  figures,  modified  as  little  as 
practicable  by  personal  opinion,  are  alone  to 
be  taken  into  account,  and  that  the  answer 
is  to  be  the  same  whether  the  results  are  to 
be  used  as  a  basis  for  making  rates,  or  as- 
sessing taxes,  or  realization  from  a  sale,  or 
the  issuance  of  securities.  While  this  position 
may  be  correct  with  reference  to  ascertaining 
"original  costs"  or  "cost  to  reproduce  new," 
it  certainly  does  not  apply  when  depreciation 
is  considered  because  there  are  different 
classes  of  depreciation  and  the  term  is  used  to 
mean  several  different  things,  as  shown  more 
fullv  below  and  under  the  paragraph  "Abso- 
lute and  Theoretical  Depreciation" ;  hence,  the 
expert  should  know  for  what  purpose  his  de- 
preciation figures  are  to  be  used. 

Webster  defines  "Depreciation"^  as  the  act 
or  state  of  lessening  the  worth  of,"  and  m  this 
sense  it  will  be  used  by  the  writer  regardless 
of  the  source  or  method  of  worth  reduction, 
or  by  what  means  it  may  or  may  not  be  re- 
moved. The  term  "amortization"  has  been 
-used  somewhat  indiscriminately  for  deprecia- 
tion but  it  should  properly  be  applied  only 
to  the  laying  aside  of  funds  at  a  uniform  rate 
for  the  ultimate  replacement  of  capital  invest- 
ment; and  in  this  sense  alone  will  be  used  by 
■the  author. 

Depreciation  has  been  used  to  mean: 
(1)  The  annual  amount  expressed,  as  a 
percentage  or  in  dollars,  that  should  be  laid 
aside  to  renew  or  replace  the  article  in  ques- 
tion at  the  time  of  its  abandonment.  In  this 
use  of  the  term,  the  loss  of  worth,  which  can 
be  made  good  or  replaced  through  ordinary 
■maintenance  or  repairs,  is  not  included  as  a 
part  of  depreciation,  but  is  provided  as  a  part 
of  the  regular  operating  expenses.  This,  un- 
til comparatively  recently,  was  the  more  com- 
mon use  of  the  term  depreciation  which  was 
applied  particularly  to  renewals  and  replace- 
ments Used  in  this  sense,  the  term  depre- 
ciation" is  somewhat  academic  and  theoretical, 
and  may  or  may  not  represent  any  actu*> 
financial  outlay. 

Depreciation  does  not  represent  actual  expen- 
diture but  the  amount  properly  reserved  to  off- 

♦Abstract  of  a  paper  by  Henry  Floy  presented 
at   he  Annual  Convention  of  the  American  In- 
stitute  of  Electrical   Engineers,    Chicago,  111., 
June  27,  1911. 


set  the  loss  In  value  occurring  to  the  operating 
plant.* 

(2)  The  annual  amount  expressed,  as  a 
percentage  or  in  dollars,  that  should  be  laid 
aside  to  renew  or  replace  the  article  in  ques- 
tion at  the  time  of  its  abandonment,  plus  the 
annual  expense  of  maintenance  and  repair  ex- 
pended in  removing  such  part  of  depreciation 
as  is  practicable  and  good  economy.  This 
then  includes  all  classes  of  "lessening  of 
worth"  and  is  the  application  of  the  term  pre- 
ferred by  the  writer  and  used  by  the  New 
York  Public  Service  Commission  in  their  rules 
for  uniform  accounting: 

The  next  important  step  to  be  taken  by  the 
corporation  is  to  determine  what  amount  should 
be  set  aside  month  by  month  to  cover  wear  and 
tear,  obsolescence  and  inadequacy — repairs,  re- 
newals, replacements  and  other  depreciation. t 

(3)  The  total  amount — it  may  be  the  sum 
of  several  years  of  depreciation — expressed 
in  a  percentage  or  in  dollars,  that  must  be 
deducted  from  the  "original  cost"  or  the  "cost 
to  reproduce  new"  in  order  to  obtain  the 
present  value.  The  determination  of  the 
amount  of  depreciation  at  a  given  time,  in 
connection  with  the  valuation  of  a  property, 
is  merely  the  summation  of  the  annual  ac- 
crued amounts  of  deterioration,  which,  from 
the  time  of  installation,  have  been  continu- 
ously reducing  the  worth  of  the  property,  less 


10 

YEARS 

Fig.  1. 


such  value  as  has  been  restored  by  expendi- 
tures for  wear  and  tear,  replacements  and  re- 
newals. 

CLASSES  OF  DEPRECIATION. 

The  subject  of  Depreciation  from  an  engi- 
neering— not  an  accountant's  standpoint — 
practically  divides  itself  into  several  classes, 
as  follows : 

Wear  and  Tear,  or  Maintenance. — This  in- 
cludes such  depreciation  as  may  ordinarily  be 
removed  or  offset  by  proper  expenditures  at 
such  time  as  the  worn  out  parts  may  be  eco- 
nomically replaced.  Few  parts  of  physical 
property  in  use  ever  becomes  completely  worn 
out ;  after  a  certain  amount  of  wear,  a  point 
is  reached  at  which  good  engineering  requires 
their  replacement,  they  may  be  still  further 
used,  but  only  at  the  cost  of  economy  or 
safety.  With  different  pieces  of  apparatus, 
depreciation  due  to  wear  and  tear  varies 
widely.  It  may  amount  to  a  small  percentage 
of  the  whole,  as  for  example,  the  bearings  in 
a  generator ;  or  it  may  amount  to  a  very  large 
percentage,  as  for  example  the  blading  of  a 
steam  turbine  or  the  insulation  of  a  high-ten- 


•Cunningham     vs.     Chippewa     Falls  Water 
Works  &  Lighting  Company,  Railroad  Coinmis 
sion  of  Wisconsin. 

tReport  of  the  Commission  adopted  Decem- 
ber S,  1908,  in  the  matter  of  "Vniform  Systems 
of  Accounts  for  Public  Service  Corporations. ,- 


sion  leaded  cable.  This  class  of  depreciation 
may  be  considered  to  include  that  due  to  ac- 
cidents, such  as  would  result  from  lightning, 
fire,  or  other  sudden  damage. 

Even  before  the  moment  original  construc- 
tion is  complete,  deterioration  begins  and  a 
more  or  less  depreciated  condition  of  the  in- 
stallation as  a  whole  always  exists,  which  con- 
dition will  increase  until  good  engineering  in- 
dicates that  the  time  has  come  to  offset  wear 
and  tear  by  repair.  Such  depreciation,  as  re- 
lated to  service  value,  not  often  as  to  sales 
value,  can  usually  be  completely  compensated 
for  by  expenditures  small,  relative  to  the 
value  of  the  entire  property.  It  has  been  the 
almost  universal  custom  to  include  the  ex- 
pense of  removing  wear  and  tear,  the  most 
obvious  class  of  depreciation,  as  part  of  regu- 
lar operating  expense. 

Age  or  Decreptitude. — Depreciation  of  this 
sort  is  due  to  the  ageing  of  apparatus  that 
usually  has  a  life  extending  over  a  period  of 
years.  Property  that  is  short-lived,  usually 
passes  away  through  "wear  and  tear."  In 
many  instances,  age  depreciation  will  be  the 
same  whether  the  apparatus  is  used  or  un- 
used ;  i.  e.,  a  boiler  or  an  insulated  wire  will 
deteriorate  through  the  action  of  the  elements 
practically  as  rapidly  when  standing  idle  as 
when  in  continual  service.  After  a  given 
number  of  years,  the  expense  of  maintenance 
on  almost  any  piece  of  property  will  become 
so  large  that  it  is  more  economical  to  aban- 
don than  replace  it.  For  example,  car  bodies 
will  in  the  course  of  time  become  so  racked 
that  they  must  be  abandoned  because  the  new 
cost  less  than  repairing  the  old. 

Inadequacy  or  Supersession.- — This  class  of 
depreciation  arises  from  increased  demands  of 
service  so  as  to  render  the  property  in  use  in- 
convenient or  uneconomical  for  continuance 
of  operation,  although  in  every  way  capable  of 
performing  the  service  for  which  it  was  in- 
stalled. For  example,  when  street  railway 
service  has  increased  to  such  an  extent  that 
many  and  frequent  small  single-truck  cars  are 
required  to  do  the  work  that  can  be  done  b" 
larger  double-truck  cars  at  less  cost  and  with 
less  interference  with  street  traffic,  both  econ- 
omy and  necessity  compel  superseding  the 
smaller  equipment  by  the  larger,  and  thus 
through  inadequacy,  investment  in  the  smaller 
equipment  is  depreciated  before  the  property 
is  worn  out  or  becomes  decrepit.  Further- 
more, the  introduction  of  heavier  cars  may 
make  inadequate  the  rails  and  car  barns.  In- 
adequacy may  and  does  take  place  without  re- 
gard to  the  length  of  time  the  property  has 
been  in  use  or  to  the  amount  of  service  ren- 
dered. Inadequacy,  although  confused  by 
some  authorities  with  obsolescence,  is  gener- 
ally distinct  from  the  latter  and  usually  arises 
from  a  different  cause,  although  in  some  cases 
related  to  and  scarcely  distinguishable  from 
obsolescence. 

Obsolescence. — Obsolescence  means  the  de- 
preciation of  property  through  the  develop- 
ment of  something  newer  and  either  more 
economical  or  more  of  a  fad.  Like  inade- 
quacy, it  may  necessitate  the  abandonment  of 
property  long  before  it  is  worn  out,  and  in 
many  cases,  arises  largely  from  demands  of 
the  public.  What  is  obsolete  in  one  place 
may  not  be  affected  by  absolescence  in  an- 
other. By  reason  of  rapid  advance  and  de- 
velopment in  the  art,  obsolescence  has  here- 
tofore probably  caused  the  greatest  expendi- 
ture for  depreciation  account,  unless  it  is  wear 
and  tear;  but  as  time  goes  on,  obsolescence 
may  become  a  less  important  factor,  though  it 
would  probably  be  at  the  cost  of  improvements 
and  development. 

There  is  also  the  question  of  obsolescence,  or 
such  changes  as  become  necessary  because  of 
new  inventions  or  because  of  changes  in  the 
art.  In  the  electrical  field  in  particular,  such 
changes  are  very  frequent.  They  often  make  It 
necessary  to  discard  machinery  and  other  equip- 
ment of  various  kinds  long  before  they  are  worn 
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out.  This  is  an  expense  that  is  of  the  same  na- 
ture as  depreciation  and  is  usually  classed  as 
such.  It  should  be  charged  to  operating  ex- 
penses the  same  as  other  depreciation.* 

Deferred  Maintenance. — The  several  classes 
of  depreciation  hereinbefore  referred  to  as- 
sume that  the  property  will  be  kept  in  good 
operating  condition  and  efficiency.  If  the  con- 
dition of  the  property  is  permitted  to  lapse  be- 
yond that  of  safety  or  economy  in  operation 
there  results  a  condition  due  to  neglect  of 
proper  maintenance  and  regular  repairs,  a  con- 
dition known  as  "Deferred  Maintenance," 
which  is  measured  by  the  expenditure  that 
may  be  necessary  to  offset  such  neglect  and 
restore  the  property  to  good  operating  condi- 
tion. Deferred  maintenance  is  only  another 
term  for  neglect  and  always  reflects  to  the  dis- 
credit of  the  management  or  the  financial 
ability  of  a  corporation. 

"absolute"  and  "theoretical"  depreciation. 

Before  undertaking  to  discuss  proper  meth- 
ods of  estimating  and  allowing  for  deprecia- 
tion, it  is  essential  to  have  clearly  in  mind 
just  how  depreciation  actually  takes  place  and 
in  what  way  it  affects  physical  property. 

Where  property  is  no  longer  of  service,  it 
must  be  depreciated  down  to  the  value  at 
which  it  may  be  sold,  even  though  that  value 
is  as  low  as  scrap  value.  On  the  other  hand, 
apparatus  that  is  in  use  and  rendering  a 
service  economically,  may  for  the  purpose  for 
which  it  was  intended,  be  as  valuable  as  when 
originally  installed,  although  its  age  may  be 
approaching  the  limit  of  its  life.  Take  for 
example,  a  steam  engine  which  though  having 
been  in  use  the  greater  part  of  its  estimated 
life  is,  through  proper  maintenance,  in  as  good 
a  condition  to  render  service  as  at  any  time 
in  its  history.  If  its  annual  maintenance 
charge  is  no  greater  than  in  the  earlier  years 
of  its  history,  its  "service  value"  to  the  com- 
pany as  a  going  piece  of  property  is  as  great 
as  when  first  installed.  What,  then,  do  we 
mean  by  depreciation?  Reference  to  Fig.  1 
indicates  graphically  several  ways  in  which 
depreciation  actually  takes  place,  as  well  as 
usual  methods  heretofore  adopted  in  consid- 
ering and  evaluating  depreciation. 

Assume  that  a  given  piece  of  physical  prop- 
erty has  an  estimated  life  of  twenty  years, 
represented  by  the  abscissa  0  B,  and  "that 
it  has  a  given  value  in  dollars,  shown  by  the 
length  of  the  ordinate  O  A.  Let  the  ordi- 
nate 0  C  represent  the  worth  in  dollars  of 
the  apparatus  as  scrap  or  junk,  then  the 
abscissa  C  D  will  represent  the  scrap  value 
throughout  the  life.  This  line  is  always  ap- 
proximately a  straight  line,  deviating  there- 
from simply  by  fluctuations  in  the  value  of 
scrap  material,  which  is  usually  within  fairly 
narrow  limits.  The  point  D  is  the  value  of 
the  apparatus  in  question  at  the  end  of  its 
life.  It  may  reach  this  value  through  any  one 
of  several  methods  of  depreciation,  shown 
graphically  by  the  curves  Nos.  1,  2,  3,  4,  5 
and  6. 

Curves  1,  2  and  6  may  be  said  to  represent 
"absolute  depreciation";  and  curves  3,  4  and 
5  "theoretical  depreciation."  Curves  1  and 
2  represent  the  values,  during  any  period  of 
their  lives  of  most  pieces  of  physical  prop- 
erty, determined  from  the  standpoint  of  bar- 
gain and  sale  for  use  elsewhere.  The  sale- 
able value  of  new  apparatus  depreciates  very 
rapidly  from  the  moment  installed  and  then 
gradually  during  the  remainder  of  its  life 
down  to  "scrap  value."  The  values  thus  illus- 
trated arc  independent  of  the  service  for  the 
particular  installation  for  which  the  apparatus 
has  been  purchased  and  installed.  Curve  1 
may  fairly  r  present  the  worth  of  certain 
pieces  of  property  such  as 

(a)  Special  machinery,  the  value  of  which, 
for  use  in  connection  other  than  that  for 
which  it  has  been  installed,  would  necessitate 
such  a  large  expenditure  for  modification  of 
design  to  make  it  useful  elsewhere,  that  lit- 
tle more  than  scrap  value  can  be  obtained  for 
same 

(b)  Property,  the  cost  of  removing  which 
compared  to  its  cost  new,  is  relatively  high ; 

•  ]><.'  iHlnn  of  H. <•  Hrillrorid  Commission  of  Wis 
concln.    .limp         lit"*.    ''Ilv    of   I  -  1 1 1  •  v«. 
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for  example,  ties  for  track,  or  wooden  poles 
of  a  transmission  line. 

Curve  2  represents  sales  values  for  more 
easily  transported  property,  as  for  example, 
the  rolling  stock  equipment  of  a  street  rail- 
way system. 

The  classes  of  depreciation  indicated  by  the 
curves  1  and  2,  might  properly  be  called  sal- 
vage values  and  approximate  scrap  or  junk 
values,  the  principal  difference  being  the  prop- 
erty is  sold  for  what  it  is  worth  as  a  unit 
rather  than  for  its  dismembered  elements.  It 
will  be  evident  at  once  that  depreciation  of 
these  classes  cannot  fairly  be  used  in  determin- 
ing the  value  of  physical  property  of  an  op- 
erating entity.  That  this  is  true  and  the  view 
taken  by  the  courts,  will  be  evident  from  con- 
sideration of  the  decisions  in  the  Consolidated 
Gas  and  other  similar  cases  and  even  in  the 
Knoxville  Water  case,  which  is  generally  con- 
sidered the  most  radical  decision  in  the  way 
of  depreciating  value. 

Curve  6  indicates  only  depreciation  due  to 
wear  and  tear  until  just  before  the  close  of 
life,  at  which  time  other  classes  of  deterio- 
ration may  appear.  The  curve  is  based  on 
the  assumption  that  the  apparatus  in  ques- 
tion will  be  used  in  connection  with  the  pur- 
pose for  which  it  was  installed  throughout 
its  life,  and  being  maintained  in  good  operat- 
ing efficiency.  100  per  cent,  is  just  as  good 
for  the  purpose  of  use,  as  the  day  it  was  in- 
stalled, except  for  such  slight  deterioration 
as  results  from  wear  and  tear.  The  worth 
represented  by  this  curve,  6,  may  be  called 
the  "service  value,"  and  it  is  the  real  value 
of  its  physical  property  to  a  "going  concern." 
Most  classes  of  apparatus  or  property  of  a 
going  organization  follow  this  curve  6,  unless 
effected  by  inadequacy,  obsolescence,  or  de- 
ferred maintenance. 

The  value  of  the  physical  property,  as  in- 
dicated, for  example,  by  curve  6,  is  that  Gen- 
erally allowed  in  "purchase  and  sale  transac- 
tions," and  has  been  recognized  by  Public 
Service  Commissions. 

If  the  present  value  exclusively  were  to  be 
taken  as  the  basis,  respondent  would  not  re- 
ceive credit  for  having  installed  any  part  of  its 
plant  at  full  cost.  The  present  value,  as  of 
June  30,  1908,  must,  therefore,  be  increased  by 
the  amount  of  the  estimated  depreciation  on 
that  part  of  the  plant  which  the  company  In- 
stalled new.* 

Of  the  physical  plant  alone, the  most  equitable 
valuation  for  rate-making  purposes  appears  to 
be  best  represented  by  the  original  cost  of  the 
plant  and  by  the  cost  of  reproducing  it.  t 

This  "service  value"  would  also  seem  to  be 
recognized  by  the  courts  both  in  rate  cases 
and  in  determining  valuations  for  sale.t 

Probably  a  fair  statement  would  be  that  the 
physical  value  of  the  plant  is  its  value  as  a 
performing  plant  for  the  purposes  for  which  It 
was  designed.! 

If  any  contrary  position  were  assumed, 
namely,  that  only  "sales  value,"  indicated  by 
curves  1  and  2,  were  to  be  used  in  determin- 
ing present  value,  then  a  large  portion  of 
every  going  property  would  be  valueless,  be- 
cause the  expense  of  removal  would  amount 
to  more  than  the  cost  of  new  in  the  open 
market;  for  example,  ties  in  a  railway  prop- 
erty; foundations  and  settings  for  machinery; 
pipe,  deeply  buried ;  cross-arms  and  many 
wooden  poles. 

The  classes  of  depreciation  above  discussed 
arc  going  on  constantly  in  any  physical  in- 
stallation. They  are  at  work  and  in  evi- 
dence at  any  time  despite  the  honest  effort  and 
even  extravagant  expenditure  of  the  manage- 
ment to  provide  against  and  forestall  depre- 
ciation. Property — except  real  estate  or  road 
bed— cannot  be  maintained  at  I'm  per  cent  of 
its  original  value  and  ultimate  economy  seeks 

•F.  H.  Ij.  Fullmer  vs.  Wausau  Street  Railroad 
Co..  Kallioad  Commission  of  Wisconsin,  April  1, 
1910. 

fO.  W.  Hill  et  ill.  vs.  Anll^o  Writer  Company, 
Railroad  Commission  of  Wisconsin,  August  8, 
RtU'.l. 

iCItv  of  Omaha  vh.  Omaha  Water  Co.,  21  fi  IJ. 
S.  <|eclrle,|  May  111.  1910  Wilcox  vs.  Consoli- 
dated Orh  Co     212  U.  H.,  19. 

tColumlnis  Railway  K-  \AnUt  Co.  vs.  Cltv  of 
Columbus,  Circuit  Court  U.  S.  Southern  District 
of  Ohio,  report  of  Master,  page  :M. 


only  100  per  cent  operating  efficiency.  The 
complete  physical  plant  of  a  going  property 
would  not  have  a  higher  service  value  than 
90  or  95  per  cent  and  the  realizable  sales 
value  might  be  as  low  as  20  to  30  per  cent. 

In  contradistinction  to  determination  of 
present  value  by  the  use  of  depreciation  ex- 
pressed in  the  curves  1,  2  and  6,  which  may 
be  termed  "absolute,"  the  curves  3,  4  and  5 
indicate  several  classes  of  "theoretical"  de- 
preciation, which  have  been  quite  widely  used 
in  some  cases  for  estimating  present  values, 
but  more  often  for  determining  the  yearly 
theoretical  deterioration  for  purposes  of  es- 
tablishing depreciation  funds,  which  is  quite 
a  different  subject. 

The  erroneous  application  of  rates  of  de- 
preciation in  the  attempt  to  determine  pres- 
ent commercial  values,  is  fairly  common.  One 
of  the  most  notable  cases,  because  of  the 
large  amounts  of  money  involved,  being  that 
of  the  Public  Service  Commission  of  New 
York,  First  District,  in  the  matter  of  the 
Third  Avenue  Railroad  Reorganization.*  ' 

These  three  curves  3,  4  and  5,  represent 
classes  of  depreciation  which  seldom,  if  ever, 
occur  in  practice,  but  are  convenient  for  pur- 
poses of  estimate,  particularly  curve  3,  which 
represents  what  is  called  "straight  line  de- 
preciation." As  indicated,  it  assumes  a  grad- 
ual and  constant  reduction  in  the  value  of 
property  throughout  its  life.  The  significance 
is  that  if,  from  the  cost  of  apparatus,  the 
value  to  be  obtained  at  the  end  of  its  life, 
namely,  the  scrap  value,  is  deducted,  the  re-  < 
mainder  divided  by  the  assumed  life  of  the 
apparatus  will  give  the  amount  in  dollars 
to  be  laid  aside  annually  to  accumulate  a  1 
fund  sufficient  to  replace  the  property  at  the, 
end  of  its  life,  without  interest. 

Curve  4  is  closely  related  to  curve  3;  the! 
annual  depreciation  fund,  however,  being  less 
because   it   is   assumed    that    the  uniform 
amount  of  money  laid  aside  annually  during 
the  life  of  the  property  will  be  put  out  at 
interest  and  compounded,  so  that  owing  to  j 
the  accumulation  of  interest  the  amounts  an- 1 
nually  laid  aside  will  be  less  than  in  the  case.  1 
of  "straight  depreciation."    Curve  4  is  called, 
the  "sinking  fund"  method. 

Curve  5,  a  modification  of  curve  4,  is  based 
on  the  assumption  that  instead  of  laying  aside  ' 
a  regular  amount  annually  and  compounding,  . 
the  amount  laid  aside  will  be  small  at  first,  1 
gradually  increasing  in  amount  as  the  earn- 
ing power  of  a  property  increases,  as  it  gen-  J 
erally  does,  with  its  life.  These  amounts  are  i 
then  assumed  to  be  put  out  at  compound  in-  ] 
terest  so  as  to  aggregate  original  cost  of  the  i 
apparatus  at  the  end  of  its  life.  No  general 
rule  has  been  developed  as  to  the  proper  : 
amounts  to  begin  laying  aside  or  in  what  pro-  I 
portion  thev  shall  increase ;  but  it  is  clear  that  I 
the  smaller  are  the  amounts  in  the  begin-  j 
ning  the  larger  they  must  be  toward  the  end  I 
of  the  life  of  the  apparatus. 

This  latter  plan  of  providing  depreciation 
funds  has  the  advantage  of  more  nearly  pro-  t 
portioning  the  annual  depreciation  payments 
in  accordance  with  revenue,  and  for  most 
nieces  of  property  will  more  clearly  approxi- 
mate the  deterioration  actually  taking  place. 

A  fourth  plan  of  determining  "theoretical"  . 
depreciation,  has  been  used  to  a  limited  ex-  I 
tent.    It  consists  in  assuming  a  given  life  for  1 
the  property  in  question,  ascertaining  the  an-  j 
nual  rate  of  depreciation  and  then  applying 
that  rate  uniformly  to  the  principal  dimin- 
ished in  amount  each  year  by  the  deduction 
for  deterioration.     For  example,  if  the  prin-  i) 
cipal  invested  were  $2,000  and  the  rate  as- 
sumed is  1(1  per  cent,  the  amount  charged  off 
for  depreciation  the  fust  year  would  l>e  $200, 
leaving  the  principal  $1,800,  on  which  10  per  j 
cent,  or  $180.  would  be  charged  off  the  sec- 
ond  year,  and  $]C>'2  the  third  year,  el  cetera; 
thus  the  amount  charged  off  becomes  progres- 
sively less  and  the  life  of  the  property  he- 
comes  theoretically    pjj    least,   infinite.  Of 
course,  this  method  can  be  modfied  from  the 
"straight    line"  depreciation   illustration  used 

•Opinion  of  Public  Service  Commission  for  the 
First  District.  Now  York.  Disapproving  Plim  Of 
It  en  rga  nidation.  July  2!'.  1910. 
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above  to  the  "sinking  fund"  method,  if  de- 
sired. 

From  the  above  it  will  be  seen  that  any  one 
of  these  four  methods  of  estimating  deprecia- 
tion is  based  on  absolutely  arbitrary  assump- 
tions. Practically  there  is  no  more  logical 
reason  per  se  why  we  should  provide  the 
fund  necessary  to  replace  the  property  at 
the  end  of  its  life  in  any  one  of  the  several 
methods  suggested  by  the  curves  rather  than 
in  any  other  of  the  several  methods.  Each 
method  will  accomplish  the  same  result,  but  it 
will  be  seen  at  a  glance  that  in  applying 
curves  3,  4  or  5,  the  amounts  to  be  laid  aside 
annually  will  vary  considerably,  and  to  that 
extent  effect  net  income ;  similarly,  the  effect 
on  the  worth  of  the  owner's  investment  will 
also  vary  with  the  curve  used,  being  appre- 
ciably less  for  "straight  line"  depreciation. 
Where  the  lives  of  property  considered  are 
relatively  short,  the  result  of  using  any  one 
of  these  three  curves  is  less  pronounced ;  but 
where  the  lives  are  long,  running  to  50  or  100 
years,  the  difference  for  the  major  portion  of 
their  lives  is  marked.  The  fourth  plan  sug- 
gested has  not  the  advantage  of  being  sound 
theoretically  or  advantageous  practically. 

The  "straight  line"  method  of  depreciation 
has  been  more  largely  used  than  any  other 
probably  because  the  lives  of  much  apparatus 
is  brief ;  and,  furthermore,  the  application  of 
this  method  is  the  most  simple,  direct  and 
easily  understood,  and  hence  favored  by  the 
legal  fraternity;  and  a  large  proportion  of 
the  members  of  public  utility  commissions, 
many  of  whom,  not  technical  men,  naturally 
incline  toward  the  more  easily  appreciated 
elements  of  the  questions  which  they  are  com- 
pelled to  consider  and  discuss. 

There  are  three  other  methods  of  determin- 
ing the  depreciated  value,  that  is,  the  present 
value,  of  physical  property  which  should  be 
mentioned. 

The  first  consists  in  estimating  the  cost  of 
purchasing  and  installing  second-hand  or  used, 
apparatus,  of  the  type  and  character  of  that 
installed  and  equivalent  for  the  same  work. 
The  difficulty  of  carrying  out  this  method  in 
practice  is  the  impracticability  of  finding  du- 
plicate, used  apparatus  and  obtaining  fair  or 
uniform  standards  of  price  thereon. 

The  second :  Some  authorities  claim  that  the 
depreciated  value  of  a  plant  should  be  de- 
termined by  comparison  with  the  cost  of  a 
most  modern  installation  designed  to  do  the 
same  work.  This  method  has  apparently  re- 
ceived some  encouragement  from  the  courts, 
as  indicated  by  the  quotation  from  the  de- 
cision in  the  Cedar  Rapids  case,  referred  to 
under  "Present  Value."  A  third  method  of 
ascertaining  present  value  is  to  make  an  es- 
timate of  the  cost  of  reproducing  the  physi- 
cal property  new  and  deducting  therefrom  the 
estimated  expense  of  putting  the  existing 
property  in  a  condition  equal  to  new.  None 
of  the  three  methods  just  mentioned  above, 
are  generally  favored. 

As  indicating  the  possible  error  in  attempt- 
ing to  estimate  "theoretical"  depreciation,  it 
is  frequently  found  that  the  length  of  life 
assumed  has  been  greatly  surpassed  by  ap- 
paratus  which   is   still    giving   reliable  and 
satisfactory  service.     For  example,  the  life 
of  the  ordinary  steam  engine  may  be  taken 
at  20  years,  but  it  is  not  uncommon  to  find 
engines  still  in  use  that  are  very  much  older 
than  this.    The  writer  noted,  within  a  few 
weeks,   that    a   vertical   engine   installed  in 
England  in  1856,  had  recently  been  equmned 
with   condenser,   supplied   with  super-heated 
steam,  and  was  still  in  use  at  55  years  of  age, 
giving    economical    and    satisfactory  results. 
Cases  of  this  kind  will  illustrate  the  necessity 
for   personal   inspection   in   determining  de- 
preciation and  the  need   of   experience  and 
common  sense  in  the  application  of  any  rules 
of  depreciation.     For  apparatus   still  giving 
satisfactorv  service  after  the  expiration  of  its 
assumed  life,  it  is  only   fair  in  estimating 
theoretical    depreciation    to    allow    a  vaue 
greater  than  scrap  value;  the  minimum  value 
of  all  types  of  engines,  boilers,  pumps,  heat- 
ers condensers   line  transformers  and  shaft- 
ing is,  at  present  being  taken  by  the  Wiscon- 
sin Commission,  for  example,  at  25  per  cent ; 
generators,  motors,  rotaries,  arc  lamps,  wood 


TABLE  I.— APPROVED  RATES  USED  IN  ESTIMATING  THfiORET 

(Maintenance  not  included.) 
Depreciation 
per  cent  per 
year 

Property.  Straight  line.  Authority. 

Aerial  Lines    5  St.  Louis  P.  S.  C. 

Air  Brakes   5  Wisconsin  P.  S.  C. 

Air  Compressors    4-5  Traction  Val.  Comm. 

Arc  Lamps    6%  Wisconsin  P.  S.  C. 

15  Arbitrators. 

8  St.  Louis  P.  S.  C. 

Belting    5  Wisconsin  P.  S.  C. 

Boilers    3V6-4  Traction  Val.  Comm. 

10  B.  J.  Arnold. 

(Water  tube)    5  Henry  Floy. 

(Fire  tube)    6%  Wisconsin  P.  S.  C. 

(Water  tube)    5  Wisconsin  P.  S.  C. 

(Fire  tube)    10  Arbitrators. 

6%  St.  Louis  P.  S.  C. 

Bonds    5  Traction  Val.  Comm. 

50% 

wearing  value  Henry  Floy. 

5  Wisconsin  P.  S.  C. 

Breeching  and  Connections  3^-10  Traction  Val.  Comm. 

Buildings — 

(Brick)    IV2  Traction  Val.  Comm. 

2  E.  G.  Connette. 

2-4  Wisconsin  P.  S.  C. 

(Wood)    2  Arbitrators. 

2         St.  Louis  P.  S.  C. 

Cables — 

Underground  (high  tension)   5         Henry  Floy. 

Underground  (low  tension)  50%  mainte- 
nance cost      Henry  Floy. 

(Aerial  lead  covered)   6%      Wisconsin  P.  S.  C. 

(Underground  lead  covered)   4         Wisconsin  P.  S.  C. 

(Underground  lead  covered)   5         St.  Louis  P.  S.  C. 

Coal  and  Ash  Handling  Machinery   7         Traction  Val.  Comm. 

5         Henry  Floy. 

10         Wisconsin  P.  S.  C. 

Condensers    4         Traction  Val.  Comm. 

5         B.  J.  Arnold. 


5 
10 

6%' 

Conduits    1 

2 
2 

Cross  Arms  8%-12% 

Engines  (Steam)    3-5 

(Steam)    o-7Yz 

(Steam)    5 

(Gas)    6% 

(Steam,  slow  speed)   5 

(Steam,   high  speed)   G-/3 

5 

6% 

Feeders  Dependent  on 

(W.  P.  Insulation)  observed  wear 

6V4 

Foundations — Machinery  Same  as  life  ot 

apparatus 
supported 
Same  as  life  of 
apparatus 
supported 

Fuel  Oil  Handling  Machinery   4 

Generators    3-8 

5 

5 

(Modern  type)    5 

(Obsolete  type)    6% 

(Steam  turbo)    5 

6% 

Heaters   

(Feed  water,  closed)   3% 

(Feed  water,  open)   3% 

Meters— 

(Electric  switchboard)    5^ 

(Electric  service)    C^s 

(Electric)    8 

Motors — (Railway)    3% 

(Railway)   By  inspection 

(Railway)    5 

(Railway)    j> 

Paving   50%  wearing 

value 

50% 


Henry  Floy. 

Wisconsin  P.  S.  C. 
Arbitrators. 

St.  Louis  P.  S.  C. 
Henry  Floy. 

Wisconsin  P.  S.  C. 
St.  Louis  P.  S.  C. 
Wisconsin  P.  S.  C. 
Traction  Val.  Comm. 
B.  J.  Arnold. 


Henry  Floy. 

Wisconsin  P. 
Wisconsin  P.- 
Wisconsin P. 
Arbitrators. 


C. 
C. 
C. 


St.  Louis  P.  S.  C. 


Traction  Val.  Comm. 
Wisconsin  P.  S.  C. 


Traction  Val.  Comm. 


Henry  Floy. 

Traction  Val.  Comm. 
Traction  Val.  Comm. 
B.  J.  Arnold. 
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Remarks. 
Union  Elec.  L.  P.  &  Co. 

Chicago  Con.  Tract.  Co. 

Street    Lighting  Contro- 
versy. Atlanta,  Ga.,  1899 
Union  Elec.  L.  &  P.  Co. 

Chicago  Con.  Tract.  Co. 
Coney  Island  &  Brooklyn 

adopted  by  P.    S.  C, 

N.  Y. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 


Street    Lighting  Contro- 
versy, Atlanta,  Ga.,  1899 
Union  Elec.  L.  &  P.  Co. 
Chicago  Con.  Tract.  Co. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 

Chicago  Con.  Tract.  Co. 

Chicago  Con.  Tract.  Co. 
3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 

Street    Lighting  Contro- 
versy, Atlanta,  Ga.,  1899 
Union  Elec.  L.  &  P.  Co. 


3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 


Union  Elec.  L.  &  P.  Co. 
Chicago  Con.  Trac.  Co. 
3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 

Chicago  Con.  Trac.  Co. 
Coney  Island  &  Brooklyn, 

adopted    by    P.    S.  C, 

N.  Y. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 

Street  Lighting  Contro- 
versy, Atlanta,  Ga.,  1899 

Union  Elec.  L.  &  P.  Co. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 

Union  Elec.  L.  &  P.  Co. 

Chicago  Con.  Trac.  Co. 
Coney  Island  &  Brooklyn, 

adopted  by  P.    S.  C, 

N.  Y. 

3rd  Ave.  Case,  adopted  by 
P.  S.  C,  N.  Y. 


Street    Lighting  Contro- 
versy, Atlanta,  Ga.,  1899 
Union  Elec.  L.  &  P.  Co. 

Chicago  Con.  Trac.  Co. 


Henry  Floy. 

Wisconsin  P. 
Wisconsin  P. 
Wisconsin  P. 
Arbitrators. 


St.  Louis  P.  S.  C. 
Trac.  Val.  Comm. 
Wisconsin  P.  S.  C. 
Wisconsin  P.  S.  C. 

Wisconsin  P.  S.  C. 
Wisconsin  P.  S.  C. 
St.  Louis  P.  S.  C. 
Trac.  Val.  Comm. 
B.   J.  Arnold. 

Henry  Floy. 

Wisconsin  P.  S.  C. 
Arbitrators. 


B.  J.  Arnold. 
Henry  Floy. 


Chicago  Con.  Trac.  Co. 


3rd  Ave.  case,  adopted  by 

P.  S.  C,  N.  Y. 
Chicago  Con.  Trac.  Co. 
Chicago  Con.  Trac.  Co. 
Coney  Island  &  Brooklyn, 

adopted  by   P.    S.  C, 

N.  Y. 

3rd  Ave.  case,  adopted  by 
P.  S.  C.  N.  Y. 


Street    Lighting  Contro- 
versy. Atlanta,  Ga.,  1899 
Union  Elec.  L.  &  P.  Co. 

Chicago  Con.  Trac.  Co. 


Union  Elec.  L.  &  P.  Co. 
Chicago  Con.  Tract.  Co. 
Coney  Island  &  Brooklyn 

adopted  by  P.S.C..  N.Y. 
3rd  Ave.  case,  adopted  by 

P.  S.  C,  N.  Y. 

Street  Lighting  Contro- 
versy, Atlanta,  Ga.,  1S99 

Conev  Island  &  Brooklyn 
adopted  by  P.S  C.  N.Y. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 
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Piping  and  Covering  4-4%  Traction  Val.  Comm. 

6  B.  J.  Arnold. 

5  Henry  Floy. 

5  Wisconsin  P.  S.  C. 

5  Arbitrators. 

6%  St.  Louis  P.  S.  C. 

Poles— (Steel)    2  Henry  Floy. 

(Wood  in  concrete)    5  Wisconsin  P.  S.  C. 

(Wood  in  earth)  5%-8%  Wisconsin  P.  S.  C. 

(I,.on)    2%  Wisconsin  P.  S.  C. 

(Wooden)    10  Arbitrators. 

P,imn<s    5  Traction  Val.  Comm. 

rump  5  B.  J.  Arnold. 

5  Henry  Floy. 

(Small  steam)    6%  Wisconsin  P.  S.  C. 

5  Arbitrators. 

6%  St.  Louis  P.  S.  C. 

Rolling  Stock—  ,    _  _ 

(Open  car  bodies)   4  Traction  Val.  Comm. 

(Open  trailer  bodies)   4  Traction  Val.  Comm. 

(Closed  car  bodies)   5  Traction  Val.  Comm. 

(Trucks)    3%  Traction  Val.  Comm. 

(Closed  and  open  cars)   3%  B.  J.  Arnold. 

(Trucks)    3%  B.  J.  Arnold. 

5  Henry  Floy. 

(Car  bodies  and  equipment)   6%'  Wisconsin  P.  S.  C. 

ciar-k    3  Traction  Val.  Comm. 

(Steel)    10  B.  J.  Arnold. 

Stokers —  _  _  ,  „ 

(Fixed  parts)    5  Traction  Val.  Comm. 

(Moving  parts)  ."   20  Traction  Val.  Comm. 

Storage  Batteries    5  Henry  Floy. 

6%  Wisconsin  P.  S.  C. 

5  St.  Louis  P.  S.  C. 
Switchboard  and  Wiring                               3  Traction  Val.  Comm. 

6  B.  J.  Arnold. 

5  Henry  Floy. 

(Modern  type)    j>  '  Wisconsin  P.  S.  C. 

(delete  type)    6% 

Telnnhmip'!    1°  Wisconsin  P.  S.  C. 

Track-mail  'joints)    g  Traction  Val.  Comm. 

(Ties)   5  Traction  Val.  Comm. 

(Rails)  Dependent  on 

v         '  observed  wear  Traction  Val.  Comm. 

(Special  work)  Dependent  on 

(Straight  and  observed  wear  Traction  Val.  Comm. 

special  work)  50%  wearing 

value  B.  J.  Arnold. 

(Straight  and   

special  work)  o0%  wearing 

value  Henry  Floy. 

(Special  work)    8%  Wisconsin  P.  S.  C. 

(Straight  track)    5%  Wisconsin  P.  S.  C. 

Transformers —  .  _.  _  _ 

(Station  Service)    5  Wisconsin  P.  S.  C. 

6%  Wisconsin  P.  S.  C. 

6%  St.  Louis  P.  S.  C. 

TU(^ieam7    5  Wisconsin  P.  S.  C. 

Wntw    3%  Wisconsin  P.  S.  C. 

(Steam)    6%  St.  Louis  P.  S.  C. 

Trolley  allowance  of  80.5  lbs.  per  1,000  ft.  for  wearing  value  of  No. 

1/0  wire  Tract.  Val.  Comm. 

Trolley  allowance  of  106.8  for  No.  2/0  Tract.  Val.  Coram 

From  observation         B.  J.  Arnold 

uir   v>  50%  maintenance  cost 

w"  r*  Henry  Floy 

Trolley  1/0  under  1  minute  headway  50  Wisconsin  P.  S.  C. 
Trolley  2/0  under  1  minute  headway  40  Wisconsin  P.  S.  C. 
Trolley  3/0  under  1  minute  headway  33»A  Wisconsin  P.  S,  C. 
■nr    p      '  6>4  Wisconsin  P.  S.  C. 

vv-   p'  7V4  Arbitrators. 


Chicago  Con.  Trac.  Co. 
Coney  Island  &  Brooklyn 
adopted  by  P.S.C..  N.Y. 
3rd  Ave.  case,  adopted  by 

p.  s.  c,  n.  y. 

Street  Lighting  Contro- 
versy, Atlanta.  Ga.,  1899 

Lnion  Elec.  L.  &  P.  Co. 

3rd  Ave.  case,  adopted  bv 
P.  S.  C,  N.  Y. 


Street  Lighting  Con.,  At- 
lanta, Ga.,  1899. 

Chicago  Con.  Trac.  Co. 

Conev  Island  &  Brooklyn, 
adopted  by  P.S.C.,  N.Y. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 

Street  Lighting  Con.,  At- 
lanta. Ga.,  1899. 
Union  Elec.  L.  &  P.  Co. 

Chicago  Con.  Trac.  Co. 
Chicago  Con.  Trac.  Co. 
Chicago  Con.  Trac.  Co. 
Chi.  Con.  Tract.  Co. 
Coney  Island  &  Brooklyn 

adopted  by  P.S.C.,  N.Y. 
Coney  Island  &  Brooklyn 

adopted  by  P.S.C.,  N.Y. 
3rd  Ave.  case,  adopted  by 

P.  S.  C,  N.  Y. 

Chicago  Con.  Tract.  Co. 
Coney  Island  &  Brooklyn, 
adopted  by  P.S.C.,  N.Y. 

Chicago  Con.  Tract.  Co. 
Chicago  Con.  Tract.  Co. 
3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 

Union  Elec.  L.  &  P.  Co. 
Chicago  Con.  Tract.  Co. 
Coney  Island  &  Brooklyn. 

adopted  by  P.S.C.,  N.Y. 
3rd  Ave.  case,  adopted  by 

P.  S.  C,  N.  Y. 


Union  Elec.  L.  &  P.  Co. 

Chicago  Con.  Tract.  Co. 
Chicago  Con.  Tract.  Co. 

Chicago  Con.  Tract.  Co. 

Chicago  Con.  Tract.  Co. 

Coney  Island  &  Brooklyn, 
adopted   by   P.S.C.,  N.Y. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 


Union  Elec.  L.  &  P.  Co. 


Union  Elec.  L.  &  P.  Co. 


Chicago  Con.  Tract.  Co. 
Chicago  Con.  Tract.  Co. 
Conev  Island  &  Brooklyn, 
adopted  by  P.S.C.,  N.Y. 

3rd  Ave.  case,  adopted  by 
P.  S.  C,  N.  Y. 


Street  Lighting  Con.,  At- 
lanta. Ga.,  1899. 


and  iron  poles,  20  per  cent ;  station  transform- 
ers, 40  per  cent ;  storage  batteries,  35  per  cent 
and  switchboard  instruments  and  electric  me- 
ters, which  must  be  kept  in  a  high  state  of  re- 
pair, 80  per  cent  as  the  minimum  percentage 
of  reduction  in  cost  for  apparatus  still  in  use 
though  theoretically  "dead." 

During  the  past  few  years,  a  large  and 
varied  assortment  of  figures  have  been  offered 
by  more  or  less  competent  authorities  as  to 
the  proper  rates  of  depreciation  to  be  applied 
to  different  classes  of  physical  property  in 
accumulating  depreciation  funds  or  in  the 
determination  of  present  values.  Some  years 
ago  the  late  William  II.  Uryan,  in  his  paper 
on  "The  Appraisals  and  Depreciation  of  Wa- 
ter Works  and  Similar  Apparatus,"  quoted  a 

number  of  luch  figurei  based  on  the  authority 

of  individuals  or  the  technical  press.  These 
figures,  while  interesting  and  carrying  the 
weight  of  individual  authority  were  not  neces- 
sarily iudieially  approved.  The  writer,  there- 
,  ,  ,,    1,;,     nnd<  rtal  en  to  set   out   111    I  able  I 


figures  that  have  been  used  by  commissions 
in  rendering  decisions  which  have  in  effect, 
largely  become  law. 

While  so  used,  however,  they  should  be  al- 
ways considered  as  tentative  and  subject  to 
modification  for  any  particular  case. 

The  figures  given  refer  to  "straight  line 
theoretical  depreciation"  and  have  been  ap- 
plied to  electrical  properties,  the  life  of  the 
apparatus  of  which  is  noticeably  short  com- 
pared with  many  other  classes  of  property, 
such  as  water  works,  gas  plants,  etc. 

As  will  be  recognized,  the  figures  given  have 
been  used  for  rate-making,  sale  and  capitali- 
zation cases. 

HI  PHI  (  IATION   ArCOl'NTS  OK  reserve  FUNDS. 

A  recognition  Of  the  various  ciasscs  of  de- 
preciation continuously  at  work  on  physical 
property  with  tin-  means  taken  to  compensate 
fur  deterioration  or  the  conservation  of  the 
original  investment,  whether  through  expen- 
ditures made  as  a  part  of  regular  operating 


expense  or  from  accumulated  funds  or  even 
through  assessments  on  investors — provided 
capitalization  is  not  thereby  increased — has  no 
necessary  connection  with  the  bookkeeping 
classification  of  the  expenses  or  the  amounts 
that  may  or  may  not  have  accumulated  in  re- 
serve funds.  While  wear  and  tear  have  com- 
monly been  borne  as  a  part  of  operating  ex- 
pense, it  is  equally  important  that  the  other 
classes  of  depreciation,  or  annual  provision 
for  accruing  deterioration,  be  made  a  part 
of  the  cost  of  operation  if  the  investment  is 
to  remain  intact.  In  all  cases  involving  a  con- 
sideration of  the  expenses  of  keeping  a  prop- 
erty in  oneration,  there  should  invariably  be 
included  allowances  to  cover  all  ultimate  de- 
preciation and  replacement.  For  a  small  com- 
pany or  where  relatively  large  proportions  of 
the  invested  capital  are  locked  up  in  few  or 
single  pieces  of  property,  it  is  preferable  to 
accumulate,  in  advance  out  of  operating  in- 
come, reserve  funds  from  which  to  provide 
for  all  classes  of  depreciation.  But  such 
method  may  be  unnecessary  and  possibly  an 
inexpedient  accounting  complexity  with  large 
corporations,  where  the  investments  in  any 
single  piece  of  physical  property  are  small 
relative  to  the  total  investment.  The  truth  of 
the  above  will  be  at  once  recognized  from 
the  following  illustration :  If  the  comoany 
which  erected  the  Metropolitan  Life  Insurance 
building  had  only  that  property,  it  would  be 
essential  that  funds  should  be  laid  aside  an- 
nually in  amounts  sufficient  to  replace  the 
original  investment  at  the  end  of  the  useful 
life  of  said  building.  On  the  other  hand,  if 
all  the  surface  railways,  subways  and  ele- 
xated  railways,  electric  light  and  power  com- 
panies doing  business  in  Greater  New  York 
were  a  single  corporation,  it  probably  would 
be  an  entirely  unnecessary  and  useless  ac- 
counting expense  to  maintain  depreciation  ac- 
counts and  funds  for  the  various  pieces  of 
physical  property.  It  will  be  seen  that  the 
replacement  of  a  considerable  percentage  of 
the  trackage  or  a  large  amount  of  the  rolling 
stock  or  even  a  complete  power  house,  in  the 
natural  course  of  operation,  would  not  make 
such  draft  upon  the  gross  income  or  affect 
the  annual  operating  expenses  to  such  an  ex- 
tent as  to  jeopardize  the  net  earnings  or  un- 
warrantably increase  the  amounts  regularly 
expended  on  account  of  depreciation.  In 
brief,  where  the  properties  are  large  enough, 
depreciation  becomes  only  normal  wear  and 
tear,  but  in  any  case,  operating  expenses  should 
be  made  to  provide  for  ultimate  loss  in  value, 
whether  reserve  funds  are  accumulated  or  all 
depreciation  is  charged  to  the  "wear  and  tear 
account."  It  is  on  this  theory  that,  a  large 
property  having  numerous  physical  elements, 
all  deterioration  becoming  simply  "wear  and 
tear''  and  a  part  of  operating  expenses,  the 
receiver  of  the  Third  Avenue  Railway  in  iNew 
York  City  declines  to  obey  the  order  of  the 
Public  Service  Commission  and  provides  no 
depreciation  fund  whatever,  simply  removing 
deterioration  when  it  occurs  and  charging  it 
as  maintenance  in  operating  expenses. 

It  has  been  the  too  frequent  practice  in  the 
past  to  regard  wear  and  tear  as  the  only  ele- 
ments of  depreciation  chargeable  to  the  op- 
erating expense  and  to  charge  capital  account 
in  whole  or  in  part  with  expenditures  for  a<*e, 
inadequacy  and  obsolescence.  The  error  of 
this  procedure  is  now  almost  universally  rec- 
ognized and  the  injustice  of  such  improper 
handling  of  depreciation  to  both  the  investor 
and  the  public  being  served  is  clearly  illus- 
trated in  the  following  example. 

There  has  been  such  marked  development 
and  improvement  in  all  mechanical  appliances, 
particularly  along  the  electrical  lines,  that  in- 
adequacv  and  obsolescence  have  usually  come 
into  effect  before  age.  and  in  consequence, 
knowledge  of  the  depreciation  of  all  electrical 
properties  due  to  age  has  not  yet  been  full" 
established.  This  results  from  the  fact  that 
the  amount  of  data  relating  to  electrical  prop- 
cities  which  is  available,  showing  by  specific 
reference  the  date  both  of  installation  and 
abandonment  through  "age,"  is  remarkably 
small  It  should  be  widely  collected  and  cor- 
related 

The  determination  of  depreciation  due  to  in- 
adequacy  and  obsolescence  is  a  particularly 
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delicate  matter,  it  depends  so  largely  on  local 
condition  and  especially  upon  individual  judg- 
ment and  equipoise.  Inadequacy  and  obsoles- 
cence usually  develop  so  quickly  that  very  fre- 
quently the  property  in  question  becomes  in- 
adequate or  obsolete  within  a  few  weeks  or 
months,  and  has  depreciated  to  scrap  value 
almost  as  soon  as  these  classes  of  depreciation 
are  recognized;  a  space  of  time  entirely  too 
brief  in  which  to  apply  ordinary  methods  of 
offsetting  depreciation.  Thus  it  will  be  recog- 
nized that  an  attempt  to  prognosticate  on  in- 
adequacy and  obsolescence  over  considerable 
periods  in  advance  of  their  appearance  is  lit- 
tle more  than  a  guess,  even  by  the  most  ex- 
perienced. 

There  is  urgent  necessity  for  co-operation 
by  manufacturers,  consulting  engineers  and 
operators  of  public  utility  properties  for  the 
purpose  of  collecting  data  available  as  to  the 
depreciation  of  physical  property  of  all  classes 
used  by  public  utilities.  The  information 
should  be  so  collected  as  to  make  clear  the 
causes  of  depreciation  and  the  rate  at  which 
it  has  progressed.  For  example,  wear  and 
tear  would  probably  have  to  become  sub- 
divided into  maintenance  and  accident,  other- 
wise a  serious  accident  would  make  abnormal 
increase  in  the  wear  and  tear  deterioration. 
Obsolescence  might  be  divided  so  as  to  show 
whether  the  obsolescence  was  caused  by  city 
ordinance  or  the  invention  of  new  apparatus. 
In  obtaining  age  depreciation,  care  must  be 
exercised  that  the  apparatus  is  abandoned 
through  exhaustion  of  life,  not  through  in- 
adequacy or  obsolescence. 

In  determining  the  total  amount  of  de- 
terioration due  to  inadequacy  and  obsolescence 
only  those  elements  of  the  property  which 
have  clearly  and  unequivocally  so  depreciated 
should  be  written  off  to  this  account,  because 
as  previously  stated,  opinions  of  engineers  on 
this  subject  may  differ  honestly  but  widely. 
On  the  other  hand,  in  determining  the  rate  of 
depreciation  for  making  provision  covering 
inadequacy  and  obsolescence,  the  leaning 
should  be  to  the  other  side;  that  is,  the  en- 
gineer should  be  sure  to  provide  a  rate  high 
enough  to  take  care  of  these  classes  of  depre- 
ciation out  of  the  operating  income ;  for  the 
reason  that  in  this  case,  the  expert  is  en- 
deavoring to  forestall  the  future  and  he  must 
be  conservative  in  protecting  the  property; 
otherwise,  a  sudden  development  of  inade- 
quacy or  obsolescence  will  result  in  an  ab- 
normal depreciation  account  without  funds  to 
take  care  of  same.  No  unfairness  will  result 
from  such  method  of  procedure,  as  any  too 
rapid  accumulation  of  funds  would  result 
merely  in  a  revision  of  the  rate. 

As  the  United  States  Bureau  of  Internal 
Revenue  provides  that  reduction  in  value  au- 
thorized for  depreciation  "shall  include  all  ex- 
pense items  under  the  various  heads  acknowl- 
edged as  liabilities."  it  will  be  seen  that  the 
proper  understanding  of  the  Question  of  de- 
preciation is  a  vital  one  for  those  connected 
with  corporation  management,  because  if  no 
depreciation  fund  is  set  up,  nothing  can  be 
included  in  the  cost  of  operation  as  necessary 
to  provide  for  depreciation,  as  would_  be  es- 
sential in  a  case  involving  rate  regulation,  for 
example.  Moreover,  the  State  Public  Service 
Commissions  are  now  generally  requiring  the 
setting  up  of  depreciation  accounts  and  re- 
serves on  a  basis  to  be  decided  by  each  cor- 
poration itself,  thus  necessitating  a  thorough 
understanding  of  the  various  phases  of  the 
theory  of  depreciation. 

1.  Rate  of  Depreciation.— The  amount  that 
should  be  charged  off  annually  for  depreciation 
Is  difficult  to  determine.  The  life  of  the  various 
classes  of  property  depends,  very  largely  upon 
the  original  quality  of  the  same,  the  location, 
the  kind  of  usage  to  which  it  is  subjected,  the 
amount  expended  for  ordinary  or  current  re- 
pairs, the  promptness  of  these  repairs,  and  upon 
other  factors  of  this  character.  In  addition  to 
this,  there  is  also  the  question  of  obsolescence, 
or  such  changes  as  become  necessary  because  of 
new  inventions  or  because  of  changes  in  the  art. 
In  the  electrical  field  in  particular  such  changes 
are  very  frequent.  *  *  *  It  is  usually  held 
that  from  5  to  10  per  cent  on  the  investment  is 
required  yearly  to  meet  depreciation  of  all  kinds, 
depending  upon  conditions.    When  current  re- 


pairs are  light,  it  is  probable  that  the  amount  used  as  the  principal  to  which  to  apply  the 

to  be  set  aside  will  closely  approach  the  latter  rate  or  the  amount  of  depreciation, 

figure;  when  current  repairs  are  heavy  and  the  Very  many  authorities  agree  that  in  making 

property  kept  in  good  condition,  the  former  fig-  an  estimate  of  the  amount  of  depreciation  ef- 

ure  may  be  sufficient.    A  great  deal  depends  fective  in  any  property,  "used  or  useful,"  there 

upon  the  conditions  under  which  the  plant  is  should  at  least  be  included  in  the  amount  to 

operating.   It  is  probable  that  the  actual  amount  ))e  deducted,  an  estimate  of  the  amount  of 

that  is  needed  by  any  particular  plant  can  be  wear  ancl  tear,  deferred  maintenance,  if  any, 

determined  only  through  experience  and  by  a  a]so  scrap  va]ue   0{  property  that  has  been 

close  study  of  all  the  facts  involved.*  worn  out  or  superseded  as  well  as  inadequate 

The  manner  of  determining  the  amount  to  or  obsolete  property,  provided  it  is  still  inven- 

be  set  aside  for  annual  depreciation  varies,  toried. 

there  being  three  general  methods  recognized.  Where  equipment  not  actually  part  of  the  pro- 
Co)  An  estimate  based  on  a  percentage  of  ducing  plant  has  been  retained  and  serves  as  an 
the  cost  of  the  property  being  depreciated.  emergency  or  reserve  unit,  it  is  properly  in- 
Said  percentage  is  such  that  either  on  a  eluded  as  property  used  and  useful  in  serving 
straight  line  or  one  of  the  sinking  fund  bases  t»e  public.  Equipment,  however,  which  has 
heretofore  described  it  will  be  sufficient  to  pro-  been  cast  aside  for  larger  units,  more  adapted 
vide  a  fund  which,  together  with  the  scrap  to  the  present  use  of  the  plant,  or  which  has 
value,  will  replace  the  property  in  question.  been  abandoned  as  impracticable,  cannot  be  In- 
Such  method  of  providing  depreciation  funds  eluded  as  a  part  of  the  valuation  serving  as  a 
has  been  adopted,  for  example,  by  the  Madi-  basis  for  adjustment  of  rates.* 
son  (Wis.)  Gas  and  Electric  Co.    The  Special 

Master  in  the  Columbus,  Ohio,  case  held  that  The  only  allowable  exception  to  the  inclu- 

the  amount  of  operating  expenses  chargeable  S10n  of  inadequate  or  obsolete  property  as  a 

to  depreciation  should  be  "five  per  cent  of  the  Part  of  depreciation,  is  where  inadequacy  or 

total  cost  of  the  plant,  including  real  estate,  obsolescence  has  so  suddenly  and  largely  af- 

real  estate  constituting  but  7  per  cent  of  the  fected  a  property  that  its  earnings  have  not 

total  valuation."t    The  present  laws  of  Mas-  permitted  the  writing  off  at  the  time  or  since 

sachusetts  provide  in  respect  to  municipally  such   developed   depreciation;    then    in  such 

owned  gas  or  electric  plants,  that  there  shall  cases  it  may  be  that  capitalization  or  earning 

be  included  an  amount  for  "depreciation  equal  basis  should  not  be  reduced  by  taking  account 

Ohio,  Eastern  Division,  page  43.  of  any  such  depreciation.    This  principle  has 

to  3  per  cent  of  the  cost  of  the  plant  exclu-  been  established  by  the  United   States  Cir- 

sive  of  land  and  water  power  appurtenant  cuit  Court,  where  it  held  that  in  considering 

thereto."  the  cost  of  reproduction  new,  $2,000,000,  the 

(b)  A  fixed  percentage  of  the  gross  earn-  value  of  old  street  railways  that  had  been 

ings.    This  is  a  very  convenient  and  quite  replaced,    should    be    allowed    for    and  m- 

widely  used  method.    It  has  the  advantage  of  eluded. t 

regulating  the  amount  provided  for  deprecia-  A  similar  view  was  expressed  by  the  Su- 

tion  in  accordance  with  the  gross  income,  but  preme  Court  in  the  opinion  written  by  Jus- 

a  fund  so  provided  may  have  no  proper  rela-  tice  Brewer  in  1894. 

tion  to  the  deterioration  actually  taking  place  it  is  not  always  reasonable  to  cast  the  entire 

in  the  property  because  it  is  fixed  entirely  in-  burden  of  the  depreciation  on  those  who  have 

dependently   of   the    invested    values.     This  invested  their  money  in  railroads.     Take  the 

method  is  sometimes  taken  to  include  wear  union  Pacific  Railway,  for  illustration.    At  the 

and  tear,  and  sometimes  not.     The  practice  time  the  government  created  the  corporation, 

in  this  regard  is  illustrated  by  the  following  to  induce  the  building  of  this  transcontinental 

companies:  Per  cent  Qf  gross  revenue 

expended  or  appropriated  for 

Name  of  Company.  Maintenance.  Depreciation. 

Milwaukee  companies:  „                      q  „ 

Railway  departments   ■   k%n 

Gas,  electric  light  and  steam  heat  departments   b.io  8.1J 

United  Railways  Company  of  St.  Louis   {•«•• 

Union  Electric  Light  &  Power  Co.,  St.  Louis   4-95  16.0 

Suburban  Electric  Light  &  Power  Co   «•*• 

Detroit  Edison  Company  and  subsidiaries   b.4b  w.zs 

Omaha  &  Council  Bluffs  Street  Railway  Co   10.0 

Chicago  Street  Railways    b  u 

(r)  On  the  basis  of  kilowatt-hours  output  ~  ~  "  ~ 
or  car-miles  run.  For  example,  the  New  York  road  through  a  largely  unoccupied  terntory,  it 
Edison  Company  charges  off  monthly  for  re-  loaned  the  company  $16,000  a  mile;  taking  as 
newals  and  replacements,  etc.,  an  amount  security  therefor  a  second  lien  on  the  property 
equal  to  1  per  cent  per  kilowatt  hour  on  cur-  and  granting  to  the  corporation  the  right  to 
rent  sold  to  general  consumers  in  addition  to  create  a  prior  lien  to  an  equal  amount,  which 
wear  and  tear.  In  Cleveland,  5  cents  per  car  was  done.  There  is  testimony  tending  to  show 
mile  is  provided  to  cover  both  maintenance  tliat  the  road  in  Nebraska  could  be  built  to-day 
and  other  deterioration.  In  Brooklyn,  the  for  $20,000  a  mile.  Would  it  be  full  justice  to 
subsidiaries  of  the  Brooklyn  Rapid  Transit  the  government,  would  it  satisfy  the  common 
System  allow  amounts  varying  from  2.7  cts.  sense  of  right  and  wrong,  would  it  be  reason- 
to  4  4  cts  per  car  mile  for  equipment  of  sur-  able,  for  the  State  of  Nebraska  to  so  reduce  the 
face  roads  and  from  14  cts.  to  2  cts.  per  car  rates  that  the  earnings  of  the  road  would  only 
mile  for  equipment  of  either  elevated  or  Pay  ordinary  interest  on  $20,000  a  mile,  and  so, 
oartlv  elevated  railways;  from  2.2  cts.  to  2.4  the  holders  of  the  first  lien  being  paid  their 
cts  oer  car  mile  for  way  and  structures  for  interest,  the  government  be  forced  to  be  con- 
surface  roads;  from  1.1  cts.  to  1.8  cts.  for  tent  with  only  interest  on  one-fourth  of  its 
elevated  or  partly  elevated  railways,  to  cover  investment?  Or,  to  put  the  case  in  a  little 
not  onlv  obsolescence,  inadequacy,  renewals  stronger  light,  suppose  the  promoter  of  this  en- 
and  reniacements  but  also  repairs  and  main-  terprise  had  been  some  private  citizen  who  had 
aiiu  ic^iav,            ,  advanced  his  $10,000  a  mile  as  the  second  Hen. 

.       .        ,                       .  and  that  the  road  could  be  constructed  today 

In  estimating  depreciation  where  approxi-  q                &  ^              u  be  rea50nabl8 

mate  results  only  are  desired,  it  is  more  nmck  ^  go  reduce  rateg  ag  tQ  sjmply  pay 

and  convenient  to  disregard  scrap  value  and  thg  first  ljen  reasonable  In_ 

consider  only  cost  in  determining  the  pnnci-  him     ^t  recompense 

pie  to  which  the  rate  of  depreciation  or    he  •  investment? 
amount  of  depreciation  obtained  is  to  be  ap- 

died     The  better  and  more  refined  method  Whether  or  not  '  theoretical  depreciation 
is  to  consider  scrap  value,  which  must  first  should  be  included  as  part  of  the  total  de- 
be  deducted  from  the  cost,  and  the  remainder  -^cigion  and  0rder  of  RaiIroad  Commission 

  of  Wisconsin,  June  17,  1910.    In  re-applicatlon 

•Dprlsion  of  the  Railroad  Commission  of  Wis-  of   the   Darlington   Electric   Light   and  Watei 

consin  'june  •>    1908.     City  of  Dodgeville  vs.  Power  Company  for  authority  to  increase  rates. 

Dodgeville  Electric  "J**^*^  vq  ^TCcuttffi  in  the  Milwaukee  Elec- 

«,tSBffi.3?ffiK  trie  Railway  and  Light  Co.  vs.  City  of  MHwau- 

Circuit  Court   of  U.    S.    Southern  District,   of  kee,  Si  *ed.  ill. 
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preciation  in  determining  fair  value  of  physi- 
cal property  is  a  mooted  question.  The  Public 
Service  Commissions  have  rather  leaned  to 
the  opinion  that  such  depreciation  should  be 
considered  in  determining  fair  value.  On  the 
other  hand,  many,  if  not  all,  of  the  court 
decisions  are  against  such  inclusion  of 
theoretical  depreciation.  This  is  indicated  by 
the  decision  of  the  Supreme  Court  sustaining 
the  Master's  opinion  in  the  famous  Consol- 
idated Gas  case  of  New  York  City.  The  Mas- 
ter says,  regarding  the  testimony  of  the  ex- 
pert for  the  plaintiff,  Mr.  Marks,  and  for  the 
defendant,  Mr.  Mayer,  that 

"Mr.  Marks  did  not  particularly  regard  the 
extent  of  depreciation  actually  existing,  but 
assumed  a  theoretical  deterioration  of  the  sup- 
posed life  of  the  plant.    He  testified: 

In  this  view  he  made  estimates  on  the  theory 
of  the  cost  of  final  replacement  to  cover  such 
inadequacy  or  obsolescence,  ranging  from  25 
per  cent  to  60  per  cent  and  based  on  a  supposed 
life  of  120  years  for  the  plant.  The  discrepancy 
between  his  valuations  and  those  of  Mr.  Mayer 
is  largely  due  to  their  different  methods  of  esti- 
mating depreciation.    He  said: 

Mr.  Mayer  does  not  differ  largely  from  my 
now  figures  of  structural  cost.  You  may  say 
for  all  ordinary  purposes  they  coincide,  with  the 
exception  of  the  gas  holders  and  even  there 
they  do  not  differ  largely.  It  is  the  Question  of 
depreciation  entirely. 

As  will  hereafter  appear,  it  is  proper  in  the 
administration  of  a  manufacturing  plant  to  take 
uepieciation  of  the  character  above  described 
into  account  and  provide  against  it  by  setting 
aside  a  reserve  fund  from  current  earnings. 
For  the  purpose  of  determining  present  value, 
however,  particularly  on  the  basis  of  cost  of 
reproduction,  the  method  followed  by  Mr.  Marks 
does  not  commend  itself.  It  appears  from  the 
record,  without  substantial  dispute,  that  while 
certain  of  the  plants  and  apparatus  may  not  be 
in  perfect  repair,  they  are  as  a  whole,  in  ef- 
ficient operating  conuition,  and  that  a  large 
proportion  of  their  capacity  is  represented  by 
the  latest  pattern  of  water  gas  apparatus  in- 
stalled within  the  last  few  years.    •    *  * 

The  fact  thus  being  that  the  plants  are  in 
good  order  and  operating  efficiently,  it  does  not 
appear  reasonable,  for  the  purposes  of  this 
case,  to  charge  them  with  a  tneoretical  de- 
liciency  so  great  as,  if  actually  existing,  would 
make  their  successful  operation  a  practical  im- 
possibility. An  estimate  of  depreciation  like 
those  of  Mr.  Kdgeiton  and  Mr.  Mayer,  basea 
on  a  detailed  examination  of  the  property  as  it 
stands  today,  affords  in  my  opinion  a  more  fair 
and  practicable  method  to  be  followed  in  de- 
termining its  value.* 

From  the  above,  which  is  probably  as  full 
an  exposition  of  the  proper  basis  for  estimat- 
ing depreciation  as  ever  approved  by  the  Su- 
preme Court,  several  important  points  are 
made  clear  : 

(a)  Depreciation  should  be  determined  by 
personal  inspection  rather  than  by  theoretical 
estimate. 

(b)  Property  that  is  in  good  order  and  op- 
erating efficiently,  although  not  new,  should 
not  be  depreciated,  at  least  in  rate  cases. 

The  decision  of  the  Supreme  Court  in  the 
Consolidated  Gas  case  has  not  been  given 
due  consideration  in  the  matter  of  depreciation 
as  against  the  same  court's  decision  in  the 
Knoxville  Water  case,  although  both  decisions 
were  rendered  the  same  day.  In  the  writer's 
opinion  there  is  no  contradiction  between 
these  decisions  as  to  the  meaning  of  '  fair 
value"  or  method  of  allowing  for  depreciation 
if  the  decisions  are  fairly  interpreted. 

An  examination  of  the  Master's  Report  in 
the  Knoxville  case  shows  that  in  obtaining  the 
value  of  the  property  on  which  he  estimated 
the  rate  of  return,  he  used  higher  unit  prices 
than  the  average;  he  included  over  $22,000 
worth  of  service  connections,  which  had  been 
donated  by  the  water  consumers;  also  $2,000 
;,s  a  ■'contingent  allowance  for  bad  bottom," 

•'  Depreciation  reaulta  from  several  causes. 

Tli.    n  In.;. rv  oik-   Is  decay  or  wear  and 

l.ar  ftS  '<I.h.  v\i;i.  Then-  Is  another  factor 
which  Ih  Inadequacy,  owing  to  tin-  Increase  of 
the  business.  There  la  alao  another  cauae  or 
,].  pn  ••i:iti..ii,  >ib  obseence,  which  Is  due  to  the 
chanma  In  the  arm  and  In  the  methods  •ml  in 
il,,  ni-n.-ial  niowth  "f  s.l.ntlfle  knowledge;  If  a 
works  1,,, ,11  ;,l  ..Main  period  I*  Iw-pl  In  per- 
I,.,,  1(i„',ii,  ni..ii,lnK  b.v  M1.1t .  always  restored 
,,,  I,  orlKlnal  condition,  and  In  k'ood  working 
cori.l  It  Ion.  th.n  1. mains,  assuming  thai,  a  <le 
,„-,. elation   due    I".   I. "lb   obsolescence  and   lo  ln- 

"'•An!'.'*y  vb  I  11I.. 1.  Pacific  Hallway  Company, 
64  Ke.  I    I  'JTi 

•Master's    Itcporl,    Consolidated    'ias    Co.,  of 

New  York.    Filed  June  24,  1907. 


and  he  did  not  make  any  deduction  for  wear 
and  tear,  deferred  maintenance,  inadequacy 
or  obsolescence,  adding  the  sum  of  both  com- 
plete and  incomplete  depreciation  to  the  esti- 
mated value  of  the  surviving  plant  in  order 
to  obtain  the  value  which  he  used  as  the  basis 
of  rates.  As  the  Supreme  Court  clearly  states, 
it  did  not  attempt  to  decide  how  much  of  the 
Master's  value  of  the  tangible  property  should 
have  been  diminished  by  the  depreciation 
which  the  property  had  undergone,  stating  it 
would  be  improper  that  "the  amounts  of  com- 
plete and  incomplete  depreciation  should  be 
added  to  the  present  value  of  the  surviving 
parts"  in  order  to  obtain  the  total  plant  value 
to  be  used  as  a  basis  of  rate  making.  This 
position  is  further  explained  by  the  following 
quotation : 

The  cost  of  reproduction  is  one  way  of  ascer- 
taining the  present  value  of  a  plant  like  that  of 
a  water  company,  but  that  test  would  lead  to 
obviously  incorrect  results  if  the  cost  of  repro- 
duction is  not  diminished  by  the  depreciation 
which  has  come  from  age  and  use.* 

Is  it  not  clear  that  in  this  case  the  Supreme 
Court,  consistent  with  its  decision  in  the  Con- 
solidated Gas  case  was  pointing  out  that  such 
depreciation  as  that  due  to  "complete"  de- 
terioration, "use"  that  is,  wear  and  tear,  also 
deferred  maintenance,  inadequacy,  obsoles- 
cence, age — in  the  sense  that  the  life  had  com- 
pletely expired — must  be  estimated  and  de- 
ducted from  cost  in  determining  fair  present 
value.  If  not,  and  the  Knoxville  Water  case 
properly  construed  means  that  present  value 
is  to  be  obtained  by  deducting  the  theoretical 
depreciation  from  cost  how  does  the  Supreme 
Court  explain  its  decision  in  the  gas  case? 
By  what  method  is  theoretical  depreciation 
to  be  determined?  At  which  month  in  the 
life  of  the  physical  property  which  extends 
over  years  is  the  present  value  to  be  esti- 
mated ?  Assume  that  the  life  of  a  complete 
property  is  20  years,  then  at  the  end  of  19 
years  and  6  months,  the  present  value  of  the 
property  would  be  almost  nil  and  the  rates 
thereon  would  include  practically  nothing  in 
the  way  of  return  on  the  property,  a  year 
thereafter  the  property  being  entirely  re- 
placed and  new,  the  rates  would  be  incom- 
parably higher  and  between  these  two  ex- 
tremes, the  rates  will  fluctuate,  depending  on 
the  year  or  the  month  in  which  the  present 
value  is  estimated.  Consider  two  surface  rail- 
ways running  out  parallel  avenues  from  the 
centre  of  a  city  to  the  suburbs,  both  alike  in 
construction,  but  one  ten  years  old  and  the 
other  put  in  operation  within  a  year.  If 
theoretical  depreciation  is  considered,  the 
present  values  of  these  two  properties  are  quite 
different,  the  older  road  being  worth  appre- 
ciably less  than  the  new  road,  although  the 
original  cost  of  installation  may  have  been  the 
same  in  both  cases.  Under  such  circumstances, 
is  the  older  road  to  be  allowed  to  charge 
only  a  four-cent  fare,  assuming  that  that 
gives  a  fair  return  on  the  estimated  present 
value,  while  the  new  road  must  charge 
a  five-cent  fare  for  the  same  return  on 
,:ts  estimated  value?  What  would  be  the  re- 
sult practically  of  such  method  of  fixing 
rates?  The  old  road  would  be  swamped  with 
business  and  the  new  road  would  be  unable 
to  maintain  its  earnings.  Again,  the  theoreti- 
cal present  value  of  the  propert"  of  a  lighting 
company  might  be  found  to  be  50  per  cent  of 
the  cost  new,  but  such  value  would  not  prop- 
erly represent  its  worth  in  service  to  the  pub- 
lic because  it  would  probably  lie  in  such  poor 
condition  that  continuous  and  satisfactory 
service  could  not  be  rendered  and  the  real 
worth  and  service  to  the  public  would  be  very 
much  below  50  per  cent.  On  the  other  hand, 
through  extravagant  management,  and  the  re- 
placing of  partly  worn  out  apparatus  before 
economically  necessary  and  the  incurrence  of 
ibnormally  high  maintenance  charges  in  or- 
Icr  to  maintain  the  theoretical  present  value 
of  the  nropertv  at  say  !«>  or  !).r>  per  cent,  there 
would  result  unnecessarily  high  operating  ex- 
penses .-nul  unwarrantable  charges  upon  the 
public  merelv  for  the  sake  of  maintaining  a 
theoretical  high  present  value  on  which  a  fair 

•In  the  Knoxville.  Water  Case  (City  of  Knox- 
ville vs.  Water  ('ompnny,  212  1'.  S,  1). 


rate  of  return  must  be  allowed.  A  property 
of  this  kind  maintained  at  an  abnormally  high 
present-value  worth,  would  be  of  no  greater 
service  to  the  public  than  one  of  which  the 
present-value  worth  might  be  only  75  per 
cent,  whereas  the  burden  to  the  public  in 
maintaining  the  former  property  would  be 
very  much  higher  than  the  latter.  Can  such 
fanciful  and  variable  bases  be  intended  by  the 
Supreme  Court  to  be  taken  as  that  on  which 
rates  are  to  be  estimated  and  regulated?  Such 
conclusion  would  be  illogical,  unreasonable  and 
unfair.  Provided  a  property  is  kept  in  good 
order  and  at  100  per  cent  working  efficiency 
so  as  to  render  service  to  the  public  equiva- 
lent to  that  of  a  new  plant,  the  question  of 
rates  or  value  of  propertv  in  its  service  to  the 
public  has  absolutely  nothing  to  do  with  the 
amount  of  reserve  funds  the  corporation  mav 
or  may  not  have  accumulated.  The  value  of 
any  physical  property,  as  must,  of  course,  be 
recognized,  has  no  relation  whatever  to  the 
amount  of  money  a  corporation  ma"  have  to 
its  credit  in  the  bank,  nor  have  rates  for  ser- 
vice as  far  as  we  have  ever  heard,  been  based 
on  the  amount  of  a  company's  surplus  or  re- 
serve funds.  While  the  engineer  must  b« 
quick  to  recognize  loss  of  value  where  it  ac- 
tually exists  and  to  make  deductions  for  prop- 
erty that  has  been  worn  out  or  superseded,  he 
should  not  be  misled  into  including  hypotheti- 
cal or  academic  values. 

The  confused  state  of  mind  that  prevails 
with  regard  to  the  application  of  depreciation 
in  determining  present  value,  results  largely 
from  the  misapplication  of  principles  estab- 
lished by  the  courts  in  rate  cases.  These  de- 
cisions expressly  provide  that  allowances  to 
cover  the  deterioration  of  all  sorts,  includ- 
ing ultimate  replacement,  are  to  be  provided 
out  of  operating  income;  citations  supporting 
this  view  are  too  numerous  to  mention,  but 
a  quotation  from  the  Knoxville  Water  case, 
referred  to  above,  is  particularly  pertinent  in 
this  connection. 

The  company  is  not  bound  to  see  its  property 
gradually  waste,  without  making  provisions  out 
of  earnings  for  replacement.  It  is  entitled  to 
see  that  from  earnings  the  value  of  the  property 
invested  is  kept  unimpaired,  so  that  at  the  end 
of  any  given  term  of  years,  the  original  invest- 
ment remains  as  it  was  at  the  beginning.* 

In  view  of  the  perplexed  state  of  mind  and 
contradictory  decisions  that  exist,  the  clear 
thinking  and  fair  decision  of  the  St.  Louis 
Public  Service  Commission  is  refreshing.  The 
quotation  is  a  brief  summary  of  their  method 
of  determining  present  value — which  did  not 
include  deductions  for  mere  age — in  fixing 
fair  rates  to  be  charged  by  the  Union  Elec- 
tric Light  and  Power  Company  of  St.  Louis. 

In  depreciating  to  arrive  at  the  present  value 
of  the  depreciable  property,  the  Commission 
does  not  consider  it  fair  to  make  deductions 
for  anything  but  the  present  physical  condi- 
tion, and  for  items  where  it  is  plainly  apparent 
that  the  property  has  become  obsolete  or  Inade- 
quate. The  usual  estimate  of  the  life  of  differ- 
ent parts  of  a  public  service  property,  so  far  as 
they  deal  with  obsolescence  or  inadequacy,  are 
extremely  problematical  and  these  elements 
should  not  be  generally  taken  into  account  in 
determining  present  value.t 

FIFTY  PER  CENT  METHOD. 

A  quick,  and  it  seems  to  the  writer  a  very 
fair  method,  of  obtaining  the  theoretical  de- 
preciation of  certain  classes  of  physical  prop- 
erty, has  been  used  in  sonic  utility  appraisals 
and  may  be  called  the  "fifty  per  cent  method." 
This  system  was  originally  suggested  from  a 
consideration  of  the  mortality  of  life  tables 
used  by  the  insurance  companies,  which  give 
average  results.  While  it  is  never  desirable 
to  determine  depreciation  without  inspection 
of  physical  conditions,  the  "fifty  per  cent 
method,"  by  reason  of  its  simplicity  and 
prompt  derivation  of  results  and  its  free- 
dom from  individual  judgment  or  bias  has 
strong  claims  to  pronounced  advantages  and 
in  any  case  may  be  a  desirable  check  to  other 
methods.     It  has  been  used  by  Professor  M. 

•Knoxville  vs.  Water  Company  (212  V    S..  1). 

IKcporl  of  SI  Louts  Public  Service  Commis- 
sion to  the  Municipal  Assembly  of  St.  Loull  on 
llntes  for  Kleetrle  light  and  Power.  1911. 
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E.  Cooley  in  connection  with  his  figuring  of 
depreciation,  in  the  Michigan  State  Appraisal, 
H.  P.  Gillette  in  the  appraisal  he  conducted 
for  the  State  of  Washington,  B.  J.  Arnold  in 
appraisal  work  he  did  for  the  Public  Ser- 
vice Commission  of  the  First  District  of  the 
State  of  New  York,  and  the  writer  in  con- 
nection with  reorganization  of  the  Third  Ave- 
nue Railway  in  New  York  City.  It  has,  I  un- 
derstand, also  been  approved  by  the  Master 
Car  Builders'  Association  in  connection  with 
the  appraisal  of  rolling  stock.  It  will  be  at 
once  recognized  that  to  apply  this  method  of 
estimating  depreciation,  it  is  essential  that  the 
property  being  depreciated  shall  include  a 
large  number  of  similar  parts.  For  example, 
in  its  application  to  a  transmission  line,  the 
poles  should  all  be  of  wood  with  similar  char- 
acter of  cross-arms  and  of  approximately  uni- 
form dimensions  and  the  installation  should 
have  been  made  such  a  length  of  time  that 
the  annual  expense  for  maintenance  and  re- 
pair is  practically  uniform.  This  condition  is 
only  reached  after  property  has  been  in  use 
a  considerable  length  of  time,  certainly  five 
and  preferably  ten  or  fifteen  years  in  the  in- 
stance cited,  so  that  the  parts  are  being  re- 
newed piecemeal  and  it  is  possible  to  find 
some  poles,  cross-arms  and  braces  just  ready 
to  be  replaced,  others  new,  having  been  re- 
placed within  a  few  days  or  weeks  and  be- 
tween these  extremes,  all  stages  or  condi- 
tions. Another  class  of  property  to  which 
this  method  of  depreciation  may  be  applied 
is  rails,  ties,  the  smaller  sizes  of  transform- 
ers, meters,  arc  lamps,  boiler  tubes,  street  rail- 
way motors,  etc.  It  will  be  seen  that  this 
method  of  determining  depreciation  will  be 
fallacious ;  if  the  installation  does  not  con- 
sist of  a  large  number  of  similar  elements  or 
has  not  been  in  use  for  a  sufficient  length  of 
time  to  permit  the  repair  account  reaching  its 
normal  maximum,  which  it  would  not  do  un- 
less practically  all  parts  have  been  renewed 
once  and  renewals  are  constantly  taking  place: 
hence,  it  could  not  be  applied  to  the  buildings 
of  a  corporation  which  owned  few  buildings 
and  probably  not  even  to  engines  or  genera- 
tors, because  usually  they  would  be  too  few  in 
number — except  for  the  very  largest  organi- 
zations— to  permit  their  being  replaced  with- 
out abnormally  affecting  the  amount  an- 
nually appropriated  on  account  of  deprecia- 
tion. The  net  result  of  the  application  of 
the  fifty  per  cent  method  is  at  once  apparent. 
Fifty  per  cent  of  the  cost,  less  salvage,  will 
be  immediately  written  off  as  depreciation. 

DEPRECIATION   OF  CONTINGENT  PERCENTAGES. 

The  percentage  added  to  structural  costs  to 
cover  engineering,  incidentals,  contingencies, 
etc.,  in  order  to  obtain  physical  values,  have 
usually  been  considered  an  inherent  part  of 
the  cost  of  the  physical  propert"  and  treated 
as  such  in  connection  with  the  depreciation 
of  the  physical  property.  With  certain  parts 
of  the  property,  this  is  undoubtedly  a  correct 
procedure  and  for  the  sake  of  simplicity  and 
consistency  may  be  recommended ;  but  as  a 
matter  of  fact,  the  original  engineering  in- 
vestment in  certain  parts  of  the  physical 
equipment,  for  example  road-bed  and  track, 
still  remains  there  and  is  as  much  a  part  of 
the  property  as  the  real  estate,  although  the 
rails  and  ties,  which  have  been  cited,  ma- 
have  been  many  times  relain  and  paid  for  as 
a  part  of  operating  expenses.  It  would  be 
no  more  unreasonable  to  leave  such  invest- 
ment percentages  undepreciated  than  it  is  to 
depreciate  the  physical  property  entirely  in- 
dependent of  development  expenses  or  going 
value,  which  seldom,  if  ever,  has  been  prac- 
ticed. It  has  been  held  by  some  that  the  dis- 
count on  securities  should  be  written  off  at 
the  same  rate  as  depreciation  of  the  physical 
property ;  but  the  more  usual  plan  is  to 
amortize  such  costs  at  a  lower  rate,  deter- 
mined by  the  life  of  the  bonds.  In  some 
cases,  it  may  not  be  advisable  to  amortize  such 
investments  of  this  character  at  all,  justifica- 
tion for  which  is  evidenced  by  the  decisions 
of  the  Public  Service  Commission  of  New 
York,  First  District,  in  the  Third  Avenue 
Railroad  case,  where  they  did  not  depreciate 
at  all  the  original  investment  for  removal  of 
obstructions,  such  as  pipe  lines  in  the  streets, 
paving  over  obstructions,  etc.,  although  these 


expenses  were  incurred  for  work  necessary 
but  not  apparent  after  completion,  as  the 
pipes,  etc.,  were  left  outside  the  right-of-way. 


Annual  Meeting  of  the  American  So- 
ciety of  Municipal  Improvements. 

The  eighteenth  annual  meeting  of  the 
American  Society  of  Municipal  Improvements 
was  held  at  Grand  Rapids,  Mich.,  Sept  25  to 
28  inclusive.  The  meeting  was  opened  by  an 
address  of  welcome  from  the  Mayor,  Mr.  Geo. 
E.  Ellis.  The  reports  of  the  standing  com- 
mittees showed  the  Society  to  have  completed 
its  most  prosperous  year  since  its  organization 
eighteen  years  ago  and  that  the  Society  has 
had  a  healthy  growth  of  membership  during 
the  year. 

The  report  on  garbage  disposal  in  cities  was 
a  review  of  methods  now  in  use  in  various 
installations  of  garbage  disposal  plants.  Con- 
siderable discussion  followed  the  report  as  to 
various  methods  of  collecting  garbage.  Fav- 
orable criticism  was  made  of  the  Minneapolis 
method  of  using  paper  bags  or  otherwise  en- 
closing garbage  in  paper  to  be  collected  by  the 
garbage  wagons.  It  was  claimed  that  consid- 
erable trouble  had  been  experienced  in  Mil- 
waukee in  burning  refuse  which  was  due  to 
the  practice  of  burning  manure  mixed  with 
the  balance  of  the  refuse.  It  was  reported  that 
the  practice  of  feeding  hogs  with  garbage  col- 
lected by  the  cities  was  condemned  by  the 
officials  at  Washington,  D.  C,  as  unsatisfactory 
and  unfit — that  the  feeding  of  hogs  on  garbage 
was  detrimental  in  a  number  of  ways.  It  was 
stated  that  in  Denver  a  "Piggery"  had  been 
conducted  and  that  a  contract  had  been  en- 
tered into  by  the  city  for  the  collection  of  gar- 
bage at  a  cost  to  the  city  of  $1  for  a  period 
of  five  years.  It  was  also  said  that  in  Denver 
the  success  of  the  "Piggery"  had  probably 
been  due  to  the  dry  climate  which  prevented 
rapid  deterioration  of  the  garbage.  The  city 
of  Erie,  Pa.,  has  decided  to  abandon  the 
method. 

Mr.  S.  A.  Freshney  read  an  interesting  pa- 
per describing  the  new  charter  of  the  City  of 
Grand  Rapids. 

The  committee  on  Municipal  Data  and  Sta- 
tistics reported  progress.  It  had  been  sug- 
gested by  the  U.  S.  Census  Bureau  that  a  set 
of  books  be  used  for  the  collection  of  statis- 
tics on  street  cleaning  and  other  work  car- 
ried by  cities.  Such  forms  to  be  prepared  for 
showing  unit  costs.  The  Society  has  arranged 
to  spend  several  hundred  dollars  in  working 
with  the  Census  Bureau  and  in  independent  in- 
vestigation to  further  this  work. 

A  very  complete  paper  was  read  by  Mr.  H. 
G.  Lykken,  City  Engineer  of  Grand  Forks,  N. 
D.,  on  Bituminous  Concrete  Pavements,  in- 
cluding a  general  outline  of  properties  neces- 
sary for  an  ideal  pavement.  This  was  followed 
by  a  general  discussion  involving  a  history  of 
patent  litigations  with  regard  to  these  pave- 
ments. 

A  paper  on  Road  Construction  was  read  by 
Mr.  Schutte,  describing  the  properties  of,  and 
methods  of  laying  "Bitucrete." 

The  reports  of  the  sub-committees  on  Stand- 
ard Specifications  for  Brick,  and  Asphalt  Pave- 
ments were  given  and  the  specifications  were 
adopted  by  the  Society.  The  asphalt  specifica- 
tions were  changed  from  those  previously  used, 
in  order  to  shorten  them  somewhat  but  no 
radical  change  was  made  in  them.  The  re- 
ports of  the  sub-committees  for  other  stand- 
ard specifications,  viz.,  sewers,  wood  block 
paving,  and  street  traffic  were  of  progress,  the 
complete  specifications  not  yet  being  ready  for 
the  action  of  the  Society.  Although  the  Stand- 
ard Wood  Block  Specifications  were  not 
agreed  upon  by  the  sub-committee,  a  resolu- 
tion was  introduced  and  adopted  by  the  So- 
ciety as  follows : 

Resolved:  That,  in  reference  to  wood  pave- 
ments, this  Society  advises  that  cities  permit 
the  use  of  such  wood  pavements  as  have  proven 
themselves  to  be  durable  and  efficient  in  actual 
use  on  streets,  subject  to  severe  climate  condi- 
tions, and  to  traffic,  during  at  least  eight  or 
nine  years:  provided,  this  shall  not  prevent  the 
use  of  any  kind,  or  kinds,  of  wood  pavements 


providing  for  such  other  wood  pavements  as 
any  city  may  desire  to  construct. 

The  report  of  the  Committee  on  Street  Pav- 
ing was  a  resume  of  the  street  paving  in  25 
cities  during  the  past  year. 

The  report  of  the  Committee  on  Bituminous 
Nomenclature  consisted  of  descriptions  of  the 
various  bituminous  pavements. 

The  Committee  on  Street  Traffic  reports  in 
progress,  the  systematic  collection  of  data  on 
this  work  which  will  probably  be  worked  up 
for  presentation  in  another  year.  The  traffic 
and  wear  on  various  pavements  will  be  tabu- 
lated to  show  per  yard  of  width  of  street.  An 
immense  amount  of  data  from  this  country 
and  Europe  are  being  collected.  The  commit- 
tee desires  the  aid  of  members  in  securing  all 
data  possible. 

An  instructive  paper  was  given  by  Mr.  J.  W. 
Howard,  covering  tests  on  successful  asphalt 
pavements.  The  purpose  of  Mr.  Howard's 
paper  was  to  show  what  standards  of  quality, 
asphalt  cements  must  meet  for  use  in  con- 
structing sheet  asphalt  pavements.  It  was  illus- 
trated by  the  test  successful  asphalt  cements 
have  met  in  the  past  24  years,  based  on  labora- 
tory records  of  asphalt  cements  and  in  suc- 
cessful pavements.  This  is  the  first  time  the 
standards  of  these  tests  have  been  published. 
Heretofore  only  the  methods  of  the  tests  have 
been  published.  The  paper  is  published  in 
another  column  of  this  issue. 

The  evening  of  the  28th  the  last  meeting 
was  held  and  it  was  devoted  to  hearing  papers 
which  were  illustrated  by  lantern.  Papers 
were  given  by  Mr.  J.  W.  Armstrong,  Mr. 
Langdon  Pearse  and  Mr.  Jos.  E.  Putman.  Mr. 
Armstrong's  paper  was  a  description  of  the 
new  Grand  Rapids  filtration  plant  of  20,000,000 
gals,  capacity,  which  is  now  under  construc- 
tion. Mr.  Pearse  gave  an  instructive  paper  on 
his  experimental  work  as  Engineer  in  charge 
of  Sewage  Disposal  Investigations  for  t  he 
Sanitary  District  of  Chicago.  Mr.  Putman 
showed  some  examples  of  ornamental  street 
lighting. 

The  Society  has  selected  Dallas,  Texas,  as 
a  meeting  place  for  1912.  Mr.  E.  A.  Kingsley 
of  Little. Rock,  Ark.,  was  elected  President  for 
the  ensuing  year. 


Winnipeg  Street  Railway  Purchase. — The 

special  committee  of  the  City  Council  of  Win- 
nipeg, Man.,  has  reached  an  agreement  with 
William  Mackenzie  of  Toronto  regarding  the 
purchase  of  the  Mackenzie  &  Mann  properties 
of  that  city.  The  proposed  purchase  involves 
the  payment  of  some  $24,000,000  for  all  the 
Mackenzie  &  Mann  interests  in  Winnipeg  per- 
taining to  the  street  railway,  light,  power 
and  gas  plants.  The  agreement  cannot  be- 
come law,  however,  until  the  ratepayers  vote 
favorably. 


Lumber  Table  of  Feet,  Board  Measure 
and  Weight  of  Timbers. 

F.  O.  KIRBY.* 

I  find  the  following  table  very  useful  in 
computing  the  dead  loads  for  forms,  trusses, 
derricks,  etc.,  when  designing. 

The  figures  in  line  with  the  size  of  the  tim- 
ber gives  the  number  of  feet,  B.  M.,  in  one 
piece  of  the  length  in  that  column.  In  black 
type  under  the  number  of  feet  is  the  weight 
of  one  piece  of  timber  of  that  size  and  length. 
The  feet  are  given  as  full  size  timbers  and 
the  weight  computed  from  that.  The  weight 
being  figured  at  5.5  lbs.  per  sq.  ft.  per  inch 
thickness,  or  5.5  lbs.  per  ft.  B.  M.  This  is 
somewhat  higher  than  text  books  give  the 
weight  of  yellow  pine  timbers,  but  when  lum- 
ber is  soaked  with  water  as  in  forms  the  little 
weight  over  the  actual  weight  only  acts  on  the 
side  of  safety. 

For  truss  work,  and  where  timbers  are  well 
seasoned  and  dry,  these  figures  may  be  re- 
duced 1.5  or  figured  at  4  lbs.  per  ft.,  B.  M. 

For  shipping  weight  figure  S.  L.  Y.  P.  at 
about  2,550  lbs.  for  dressed  material,  and 
L.  L.  YP.  at  2,750  lbs.  per  1,000  ft.  B.  M.. 
dressed  timbers,  full  size  with  average  about 
2,800  lbs.  for  S.  L.  and  2,000  lbs.  for  L.  LYP. 
per  1,000  ft.  B.  M. 
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A  Simple  Portable  Device  for  Burning 
Stumps. 

BY   HIRAM  PHILLIPS.* 

nying  sketch  has  been  successfully  used  by 
the  writer.  It  was  made  out  of  an  old  "Wil- 
son" clown  draft  heater  by  removing  the 
bottom,  placing  it  over  the  stump  and  packing 
the  earth  firmly  around  it,  preferably  using 
wet  clay  firmly  tamped. 
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Fig.  1 — Form  of  Stump  Burner. 

It  only  takes  a  few  minutes  to  place  the 
burner  and  to  start  the  fire.  The  time  re- 
quired to  burn  out  a  stump  varies  according 
to  the  amount  of  moisture  in  the  wood  and 
the  draught  (height  of  stove  pipe)  of  the 
burner. 

The  writer  has  burnt  dry  oak  stumps  36 
ins.  in  diameter  completely  out  in  10  hours. 
When  the  earth  is  comparatively  dry  the 
roots  will  be  consumed  6  ins.  or  more  be- 
low the  ground  surface. 

There  is  no  danger  from  flying  sparks 
carried  by  high  winds.  By  clearing  the  ground 
a  few  feet  around  the  stump  this  burner 
can  safely  be  used  without  danger  of  starting 
forest  fires. 

The  time  of  burning  a  stump  can  be  ma- 
terially shortened  by  adding  fuel  occasionally. 
An  ordinary  rain  will  not  interfere  with  the 
successful  operation  of  the  burner.  It  is  the 
opinion  of  the  writer  that  under  average 
conditions  one  active  man  could  operate  at 
least  25  of  these  burners  simultaneously. 


A  Method  of  Fixing  Reference  and 
Witness  Points  for  Street  Line 
Intersections. 

BY  GEO.   F.  C0NANT.* 

How  shall  we  preserve  "the  ancient  land- 
mark," and  how  shall  we  make  permanent  the 
more  recent  corners  of  streets  and  blocks  in 
our  cities  and  towns? 

The  writer  recently  devised  the  following 
method  when  making  a  re-survey  of  the  Town 
of  Kentwood,  La.: 

The  survey  was  made  on  a  system  of  off- 
sets from  the  street  lines  to  avoid  the  ob- 
structions caused  by  the  encroachment  of 
numerous  buildings  and  fences,  and  tempo- 
rary corners,  "A,"  were  set  on  a  uniform 
offset  of  2  ft.  from  all  street  lines,  as  shown, 
Fig.  1. 

Four  temporary  reference  points,  "B,"  con- 
sisting of  nails  driven  into  the  sidewalk,  were 
fixed  at  any  convenient  distances  from  "A" 
by  merely  stretching  a  cord  over  "A"  and 
driving  said  nails  so  as  to  cut  the  point  of  in- 
tersection. The  brick  or  other  hard  sur- 
face was  first  removed  and  then  a  common 
post-hole  digger  was  used  to  complete  the 
hole  to  a  diameter  of  6  to  8  ins.  and  to  a 
depth  of  3  to  4  ft.  No  gravel  or  rock  was  en- 
countered, the  subsoil  being  uniformly  clay. 
The  holes  were  immediately  filled  with  rather 
wet  1-2-4  concrete,  except  for  the  top  4  ins. 
from  which  the  coarser  part  of  the  aggregate 
was  omitted.  The  concrete  was  firmly  rammed 
so  as  to  fill  every  part  of  the  hole.  The  head 
of  the  concrete  post  was  made  square,  with 
a  smoothly  trowelled  top,  into  which  a  nail 
was   inserted  before  the  concrete  began  to 

•Consulting  Engineer,  St.  Louis,  Mo. 
The  stump  burner  shown  by  the  accompa- 
*Chief  Engineer  Kentwood  &  Eastern  Railway 
Co.,  Kentwood,  La. 
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set — said  nail  being  placed  in  its  proper  po- 
sition at  the  intersection  of  the  lines  stretched 
across  the  reference  points  "B." 

One  merit  of  this  method  is  its  economy, 
the  total  cost  of  each  permanent  corner  in 
the  present  case  being  less  than  $1.50,  and 
for  a  larger  number  the  average  cost  would 
have  been  even  less. 

A  second  and  perhaps  greater  merit  con- 
sists in  the  fact  that  these  "monuments"  or 
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corner  posts  were  made  "in  place"  and  there- 
fore were  not  subject  to  any  displacements 
such  as  are  likely  ot  occur  when  stones  are 
used  and  set  in  the  usual  way.  In  the  latter 
case  the  unequal  settlement  of  the  earth 
placed  around  the  stones  often  mars  the  ac- 
curacy of  the  whole  work. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering- 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly    the    leading  manufac 

Engines  for  Derricks  &  Hoists,  paper,  6x9  ins., 
12  pp.  Superior  Iron  Works,  Superior,  Wis. 
This  catalog  contains  illustrations  and  descrip- 
tions of  swinging  engines,  cable  hoists,  power 
pawl  posts  for  tugs  and  steamers,  anchor  hoists 
and  dredge  deck  engines,  steam  scow  winding 
gear  for  dump  scows,  and  Superior  shaking  and 
dump  grates. 

Studebaker  Dump  Wagons,  paper,  9x10%,  16  PP- 
Studebaker  Bros.  Mfg.  Co.,  South  Bend,  Ind. 
This  catalog  illustrates  and  describes  Stude- 
baker dump  wagons  and  their  construction. 
Tables  of  sizes,  weights  and  capacities  are 
given. 

Another  catalog  No.  312,  8%x7  Ins.,  20  pp., 
covers  sanitary  garbage  and  rear  dump  wagons. 

Folder  No.  1029  illustrates  and  describes  the 
Studebaker  Patent  Improved  Road  Oiler.  Illus- 
trated. 

Studebaker    Street    Sprinklers    and  Sweepers, 

paper,  Sxl0'/4  Ins.,  52  pp.  Studebaker  Bros. 
Mfg    Co.,  South  Bend,  Ind. 

Contains  Illustrations  and  descriptions  of  va- 
rious types  of  patent  sprinkling  wagons  and 
street  sweepers. 

"Acme"  Culverts,  paper,  7'/,.x0  Ins.,  8  pp.  Canton 
Culvert  Co.,  Canton,  Ohio. 

This  folder  Illustrates  and  describes  "Acme" 
Nestable  corrugated  No-Co-Bo  metal  culverts. 
The  photographs  suggest  numerous  features  and 
advantages  of  the  uses  to  which  this  culvert 
may  be  put. 

Trautwlne,  folder,   fc'/j,xll    Ins.,    I   p.  Tiautwlne 
Co.,  257  Ho.  Fourth  HI.,  I'lilladelpbla,  Pa. 
This  shows  the  discounts  on  wholesale  orders 

of  Trautwlne  I 'ocket books. 

Structural  8teel,  paper,  4 '4x6%  Ins.,  42  pp 
Calumet  Steel  Co.,  Commercial  National  Bank 
Bldg.  Chicago.  III. 

This  Is  a  catalog  of  structural  shapcH  manu 
factored   by    this   company      Illustrated;  tables 
and  Index. 

Or. i(j  Bucket  Excavators,  paper,  9%xl2%  l,1H  • 
28  pp  Monlgban  Machine  Co.,  2030  Carroll 
Ave  ,  Chicago,  III 


This  catalog  illustrates  and  describes  the  drag 
bucket  excavators  and  auxiliary  machinery 
manufactured  by  this  company.  Illustrations  are 
shown  of  the  machines  employed  upon  various 
classes  of  work.  Line  drawings  showing  No.  1, 
type  A,  and  No.  2  excavators,  and  Monighan 
Scraper  Buckets  are  given. 

Concrete  Street  Pavements,  paper,  6x9  ins.,  16 
pp..  Marquette  Cement  Mfg.  Co.,  Marquette 
Bldg.,  Chicago,  111. 

This   pamphlet   gives   photographs,  specifica- 
tions and  descriptions  of  the  cement  paving  now 
being  laid  for  the  city  of  Fond  du  Lac,  Wis. 
Sewer    Failures,    paper,    10%x7%    ins.,    48  pp. 

Clay  Products  Publicitv  Bureau,  Kansas  City, 

Mo. 

A  collection  of  illustrations  and  data  in  regard 
to  the  failure  of  concrete  sewer  pipe. 
Sewer  Specifications,  paper,  6%x9%.  ins.,  112  pp. 

Clay  Products  Publicity  Bureau,  Kansas  City, 

Mo. 

These  sewer  specifications  were  compiled  and 
published  by  the  above  bureau. 
Sewer    Facts,    paper,    5x8    ins.,    64    pp.  Clay 

Products  Publicity  Bureau,  Kansas  City,  Mo. 

The  object  of  this  book  is  to  set  forth  by 
photographs  and  references  to  statements  of 
engineers  why  vitrified  salt  glazed  sanitary 
sewer  pipe  should  be  used. 

Compressed  Air  Haulage,  cloth,  6x9  Ins.,  80  pp. 
The  H.  K.  Porter  Co.,  541  Wood  St.,  Pitts- 
burg, Pa. 

This  is  a  complete  general  catalog  of  com- 
pressed air  locomotives  and  haulage  plants. 
Complete  illustrations,  tables  and  information 
are  given  showing  the  different  types  of  ma- 
chines and  their  parts.  Discussions  of  the  costs 
of  air  and  steam  machinery  for  haulage  are 
included.  Descriptions  of  several  pneumatic 
haulage  plants  now  installed  are  given. 

Steam  Hoisting  Eng.nes,  paper,  9x11  ins.,  73  pp. 
John  F.  Byers  Machine  Co.,  Ravenna,  Ohio. 

Catalog  No.  12,  illustrates  and  describes  steam 
hoisting  engines,  derrick  cars  and  all  classes  of 
machinery  for  contractors  and  quarry  men. 
Specifications,  tables  of  sizes  and  prices  are 
given. 

Wrecking  Cranes  and  Pile  Drivers,  cloth,  ?%x 
10%  ins.,  28  pp.  The  Bucyrus  Co.,  South  Mil- 
waukee, Wis. 

This  catalog  describes  the  latest  improved 
heavy  wrecking  cranes  and  pile  drivers  manu- 
factured by  the  Bucyrus  Co. 

Another  catalog  by  the  Bucyrus  Co.  covers 
the  Heyvvorth-Newman  Drag-Line  Excavator. 
Complete  illustrations  and  line  drawings,  tables 
and  descriptions  are  given. 

Another  catalog,  6x9  ins.,  30  pp.,  by  the 
Bucyrus  Co.,  gives  illustrations  and  line  draw- 
ings of  unloading  plows  for  railway  work.  Other 
railway  machinery  is  included. 

Cement,  paper,  6x9  ins.,  16  pp.  Universal  Port- 
land Cement  Co.,  Chicago. 

This  is  the  August  bulletin  of  the  company 
giving  illustrations  and  descriptions  of  new 
cement  and  concrete  construction. 

Another  booklet  issued  by  this  company  on 
Concrete  Silos  is  a  comprehensive  treatment  of 
the  whole  subject  of  Silage  and  Silo  building, 
pointing  out  more  particularly  the  advantages 
and  economy  of  building  silos  of  concrete. 

Hunt  Electric  Locomotives,  paper,  7x9  ins.,  30 
pp.  C.  W.  Hunt  Co.,  45  Broadway,  New  York. 
This  catalog  Illustrates  and  describes  the  Hunt 

storage    battery    locomotive    for    narrow  gage 

tracks. 

Spiral  Riveted  Pipe,  paper,  8x10  ins.,  20  pp. 
American  Spiral  Pipe  Works,  P.  O.  Box  485, 
Chicago,  111. 

This  book  gives  a  number  of  illustrations  and 
descriptions  showing  the  application  and  use 
of  spiral  pipe  in  various  locations  and  for  va- 
rious purposes. 

Gould  Pumps,  paper,  7*4x10  Ins.,  12  pp.  Goulds 

Mfg.  CO.,  Seneca  Falls,  N.  Y. 

Bulletin  No.  102,  illustrates  and  describes  sin- 
gle-acting triplex  plunger  pumps.  Tables  of 
sizes  and  specifications  are  given. 

Ferro-Llthlc  Plntcs,  paper,  6x9  Ins.,  36  pp.  The 

Bcrger  Mfg.  Co.,  Canton,  Ohio. 

This  catalog  Illustrates  and  describes  Ferro- 
Llthlc  plates  for  reinforced  concrete  construc- 
tion of  roofs,  floors,  sidings,  etc. 

Wood  Tanks. — Folder,  5%x8%  ins..  6  pp.  O. 
WOOlford  Wink  Tank  MI'g.  Co.,  11:9  Chestnut 
St..    Philadelphia,  Pa. 

Illustrate!  and  describes  details  of  these  tanks 
which  are  made  for  all  purposes. 

Kahn  System  Standards.— Pa  per.  ;,',x7f'„  Ins., 
I  L'S    pp.      Trussed    Concrete   Steel    Co.,  I'etroll, 

Mich. 

This  Is  a  useful  handbook  of  practical  calcu- 
lations  and   application   of   reinforced  oonorete 
and   may  be  used  lor  reference  and  calculation 
In  connection   with   I  he   Kahn   System  of  rein 
forecmenl . 

Lubrication.—  Paper,  BxBti  his..  12  pp.  The 
Texas  i'ii.,   17  Malt  cry  Place,  New  York. 

This  Is  the  first  Issue  of  a  new  quarterly  pub 
Iteatlon    published   by    the   Texas   Co.   and  con- 


taining articles  of  interest  to  those  who  use  lu- 
bricating oils. 

Conservo  Wood  Preservative. — Paper,  6x7  ins., 
12  pp.    Samuel  Cabot,  Inc.,  Boston,  Mass. 

This  catalog  contains  information  on  the  uses 
of  this  timber  preservative  on  various  bridges 
and  other  structures  which  have  been  built. 
Information  as  to  the  covering  capacity  and 
prices  are  given. 

Builders'  Specialties. — Paper,  Cx9  ins.,  24  pp. 
Chicago  Builders'  Specialties  Co.,  Old  Colony 
Bldg.,  Chicago. 

This  catalog  illustrates  reinforcing  metal  and 
meshes,  contractors'  hoists  and  other  specialties. 

Iron  Pipe  Fittings. — Cloth,  5x7%,  464  pp.  John 
Simons  Co.,  102  Center  St.,  New  York  City. 

This  is  a  complete  illustrated  catalog  and 
price  list  of  wrought  iron  and  cast  iron  pipe, 
brass  and  iron  valves  and  fittings.  This  is  cata- 
log No.  38  and  is  called  the  steam  and  plumb- 
ing edition.  Contains  plumbing  supplies,  fix- 
tures and  tools  and  specialties  of  every  descrip- 
tion with  illustrations,  tables  of  sizes  and  prices. 

Texico. — Paper,  5%xS%  ins.,  16  pp.  The  Texas 
Co.,  17  Battery  PI.,  New  York  City. 

This  is  a  monthly  bulletin  published  in  the 
interests  of  good  roads. 

Hy-Rib. — Paper,  5%x7%  ins.,  112  pp.  The 
Trussed  Concrete  Steel  Co.,  Detroit,  Mich. 

This  book  contains  numerous  illustrations  of 
buildings  on  which  Hy-Rib  metal  reinforcing 
mesh  has  been  used,  showing  its  application  to 
roofs,  floors,  walls,  etc.  It  contains  specifications 
for  Hy-Rib  walls  and  sidings  with  a  number  of 
drawings  showing  methods  of  using  the  mate- 
rials. 

United  Steel  Sash.— Paper,  8x10%  ins.,  36  pp. 
Trussed  Concrete  Steel  Co.,  Detroit,  Mich. 

Illustrating  sections  of  steel  used  in  construc- 
tion of  steel  sash,  standard  types  and  sizes. 
Details  are  carefully  illustrated. 

Cement  Building  Block  Machine. — Paper.  6x9 
ins.,  12  pp.  The  Ashland  Steel  Range  and 
Foundry  Co.,  Ashland,  O. 

Illustrating  and  describing  in  detail  the  ma- 
chine for  making  blocks  and  methods  of  mak- 
ing the  blocks. 

Ingersoll-Rand  Catalogs. — Paper,  6x9  ins. 
Looseleaf.  Ingersoll-Rand  Co.,  11  Broadway, 
New  York  City. 

This  company  has  issued  catalogs  on  the  fol- 
lowing subjects:  Air  and  Gas  Compressors.  Da- 
vis-Calyx Diamondless  Core  Drills,  Imperial  Pis- 
ton Drills,  Pneumatic  Hammers,  Motor  Hoists 
Pile  Drivers,  Coal  Cutters  and  Punchers,  Electric; 
Air  Track  Channeler,  Rock  Drills — steam,  pneu- 
matic  and  electric.  These  catalogs  are  vers 
complete  with  illustrations  and  descriptions,  ta- 
bles and  prices.  They  also  contain  other  ma- 
chinery than  is  indicated  by  the  titles.  The  cat- 
alogs are  made  of  loose  leaves  so  that  additions 
can  be  made  from  time  to  time. 

Dump  Cars. — Paper,  9%x6%  ins.,  64  pp.  West- 
ern Wheeled  Scraper  Co.,  Aurora,  111. 

This  catalog  contains  illustrations  and  detailed 
descriptions  of  the  various  types  of  Western 
dump  cars.  Tables  of  sizes  are  given.  Illustra- 
tions showing  the  applications  of  cars  are  also 
given. 

Acme  Road  Machinery. — Paper,  6x9  ins.,  2S  pp. 

Acme  Road  Machinery  Co.,  Frankfort,  N.  Y. 

Contains  illustrations  and  descriptions  of  con- 
tractor' and  township  supplies,  including  roll- 
ers, dump  wagons,  portable  crushers,  etc. 

Thew  Shovels. — Paper.  6x9  ins.,  loose  leaf.  The 
Thew  Automatic  Shovel  Co.,  Lorain,  Ohio. 

These  circulars  are  made  for  filing.  Circular 
No.  13  is  a  reprint  of  the  cost  of  excavating  earth 
with  an  electrically  equipped  shovel  and  Circular 
No.  14  is  an  article  describing  the  full  circle 
shovel. 

Yellow  Strand  Rope.— Taper.  3^x6%  ins..  72 
pp.  Broderick  *  Bascom  Rope  Co.,  805  N.  Main 
St.,  St.  Louis,  Mo. 

This  is  price  list  "K."  Considerable  Informa- 
tion is  given  as  to  uses,  methods  of  repair  and 
of  handling  wire  rope.  Various  tables  of  sizes 
and  prices  are  given.  The  booklet  also  includes 
wire  rope  fittings,  blocks,  sheaves,  etc. 

Dean  Pumps.  Paper,  :!'»x6  ins..  64  pp.  Dean 
Bros.  Steam  Pump  Works,  Indianapolis,  Ind. 

This  is  catalog  No.  76,  containing  a  line  of 
pump  patterns,  tables  of  sizes  and  eapaeilies. 
specifications,  etc,  with  Illustrations. 

Marion  Dredges.— Clot  h.  U>,1x7'»  Ins.,  60  pp. 
Marion  Steam  Shovel  Co..  Marion,  Ohio. 

This  book  contains  numerous  Illustrations  and 
line  drawings  of  Marion  dredges  and  parts. 

Hoists  and  Derricks.  Paper,  9x12  Ins..  135  pp. 
American  Moist  \  Derrick  Co..  713  Fisher  Bldg., 
Chicago,  HI. 

This  catalog  contains  complete  Illustrations, 
line  drawings,  specifications  and  descriptions  of 
hoists,  cranes  and  derricks  and  their  parts.  II- 
IllMtrntlons  are  also  given  with  descriptions 
showing  application  of  machinery  In  operation. 

Centrifugal  Pumps.  Paper,  7:',xl0:»4  ins  32 
pp.  American  Well  Works,  First  National  Hank 
Itldg.,  Chicago. 

This  catalog  Illustrates  and  describes  standard 
types  of  centrifugals  and  Includes  fables  01 
sizes,  etc.     This  Is  catalog  No.  P.M. 
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ve  Important  Decisions  Relating  to 
Development   Expense  or  Going 
Value  Based  on  the  Deficit 
Theory. 

fhe  Supreme  Court  of  the  State  of  Okla- 
ma  has  recently  rendered  a  very  important 
cision  in  the  case  of  the  Pioneer  Telephone 
Telegraph  Co.  vs.  E.  H.  Westenhauer,  et  al., 
d  the  State  of  Oklahoma.  One  of  the  most 
portant  questions  at  issue  was  whether  the 
rly  deficits  below  a  fair  return  should  be 
yarded  as  "going  value"  and  added  to  the 
st  of  reproduction,  or  not.  The  company 
timed  that  its  early  deficits  below  a  fair  re- 
rn  on  the  investment  aggregated  20  per  cent 
the  cost  of  the  physical  plant.  This  was 
I  controverted  by  the  State  Corporation 
immission,  but  it  was  claimed  that  the  early 
ficits  could  not  be  regarded  as  a  "going 
lue"  upon  which  the  company  could  earn  a 
turn.  So  far  as  we  know,  this  is  the  first 
ne  that  the  deficit  theory  of  development  ex- 
nse  or  going  value  has  become  a  clear  cut 
>ue  before  any  court,  and  the  significance  of 
e  court's  decision  becomes,  therefore,  ex- 
emely  important  to  every  public  service  cor- 
-ration  in  America.  We  quote  from  the  de- 
;ion : 

The  uncontroverted  evidence  in  this  case  dis- 
Dses  that  appellant's  plant  for  the  years  pre- 
ding  the  first  hearing  failed  to  produce  reve- 
le  sufficient  for  operating  expenses,  current  re- 
lir,  and  lay  aside  an  amount  for  depreciation, 
uring  the  time  of  development  there  is  a  loss 
money  actually  expended  and  of  dividends 
)on  the  property  invested.  How  shall  this  be 
-ken  care  of?  Must  it  be  borne  by  the  owner 
'  the  plant?  Or  by  the  initial  customers?  Or 
lall  it  be  treated  as  part  of  the  investment 
'  value  of  the  plant  constituting  the  basis  upon 
hich  charges  shall  be  made  to  all  customers 
ho  receive  the  benefits  from  the  increased  ser- 
ce  rendering  power  of  the  plant  by  reason  of 
lese  expenditures?  It  seems  that  the  last  so- 
ition  is  the  logical,  just  and  correct  one.  If 
ites  were  to  be  charged  from  the  beginning  so 
3  to  cover  these  expenditures  and  earn  a  divi- 
end  from  the  time  a  plant  is  first  operated,  the 
ite  of  the  first  customers  would  be  in  many 
istances,  if  not  in  all,  so  exorbitant  as  to  be 
rohibitive  and  would  be  so  at  the  time  when 
re  plant  could  be  of  least  service  to  them.  On 
ne  other  hand,  the  public  cannot  expect  as  a 
usiness  proposition  or  demand  as  a  legal  right 
lat  this  loss  shall  be  borne  by  him  who  fur- 
ishes  the  service;  for  investors  in  public  service 
roperty  make  such  investments  for  the  return 
hey  will  yield;  and,  if  the  law  required  that 


a  portion  of  the  investments  shall  never  yield 
any  return,  but  shall  be  a  total  loss  to  the  in- 
vestor, capital  would  unwillingly  be  placed  into 
such  class  of  investments;  but  the  law  in  our 
opinion  does  not  so  require.  Private  property 
can  no  more  be  taken  in  this  method  for  public 
use  without  compensation  than  by  any  other 
method. 

Then  the  court  quotes  from  the  decision  of 
the  Railroad  Commission  of  Wisconsin  in  the 
case  of  Geo.  W.  Hill  et  al.  vs.  Antiago  Water 
Co.,  decided  Aug.  3,  1909,  in  which  the  Com- 
mission held  that  the  going  value  was  to  be 
determined  by  ascertaining  the  deficits  below 
a  fair  return  on  the  investment.  Speaking  of 
the  Wisconsin  Commission's  decision  the  court 
says : 

Although  that  body  is  not  one  of  last  resort 
for  the  determination  of  questions  involving  the 
reasonableness  of  rates,  the  reasoning  with 
which  it  supports  the  doctrine  above  quoted 
commends  its  conclusions  to  us  as  being  sound. 

To  the  cost  of  reproduction  new  (not  de- 
preciated) the  court  adds  20  per  cent  for  de- 
velopment expense  or  going  value,  and  de- 
cides that  upon  this  total  value  the  company 
is  entitled  to  earn  a  fair  return.  The  court 
did  not  find  it  necessary  to  fix  what  the  fair 
return  percentage  should  be,  for  the  Corpora- 
tion Commission  had  already  allowed  8  per 
cent  as  being  a  fair  return,  and  the  evidence 
disclosed  that  the  company  was  earning  only 
5.5  per  cent  net  on  the  $113,556  value  of  the 
plant,  including  its  going  value  or  develop- 
ment expense.  In  a  subsequent  issue  we  shall 
give  a  very  complete  abstract  of  this  highly 
important  decision. 

The  language  of  two  previous  decisions  in 
Texas  cases  is  unmistakably  such  as  to  sup- 
port the  theory  that  deficits  below  a  fair  re- 
turn entitle  a  public  service  corporation  to  a 
corresponding  increase  in  going  value.  We 
quote  : 

"The  [Texas]  Commission  states  that  in  esti- 
mating the  value  of  these  roads  they  included 
interest  on  the  money  invested  during  the  period 
of  construction.  This  is  somewhat  vague,  but 
the  'period  of  construction'  mentioned  is  prob- 
ably limited  to  the  time  when  each  section  of 
the  road  was  opened  to  the  public  for  business. 
And  even  if  extended  to  the  time  when  the  road 
was  completed  to  Denison  and  to  Austin  in  1873, 
nearly  20  years  after  its  construction  was  begun 
at  Houston,  it  would  not  cover  all  of  the  time, 
and  possibly  not  nearly  all  of  the  time,  in  which 
the  railroad  company  and  its  predecessors  have 
lost  interest  on  the  investment."  [Metropolitan 
Trust  Co.  vs.  Houston  &  T.  C.  R.  R.  Co.,  90 
Fed.,  6S3.] 
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This  decision  shows  that  the  court  perceived 
clearly  that  development  expense  due  to  de- 
ficits in  fair  return  is  a  sequel  to  interest  dur- 
ing construction,  and  as  such  should  be  added 
to  the  physical  property  value. 

The  third  court  decision  is  equally  explicit. 
We  quote : 

"An  established  railroad  system  may  be  worth 
more  than  its  original  cost  and  more  than  the 
mere  cost  of  its  physical  reproduction.  It  has 
passed  the  initial  period  of  little  or  no  return 
to  its  owners  which,  of  greater  or  less  duration, 
almost  always  follows  construction,  and  is  not 
infrequently  marked  by  default  and  bankruptcy. 
The  inevitable  errors  in  its  building  which  finite 
minds  and  hands  connot  avoid  have  been  meas- 
urably corrected,  time  and  effort  have  produced 
a  commercial  adjustment  between  it  and  the 
country  it  was  intended  to  serve,  relations  have 
been  established  with  patrons,  and  sources  of 
traffic  have  been  opened  up  and  made  tributary. 
In  other  words,  the  railroad,  unlike  one  newly 
constructed,  is  fully  equipped  and  is  doing  busi- 
ness as  a  going  concern.  It  has  attained  a  po- 
sition after  many  experiences  common  to  rail- 
road enterprises  which  entail  loss  and  cost  not 
paid  from  current  earnings,  and  which  cor- 
respondingly make  for  value."  [Mo.,  Kan.  & 
Tex.  Ry.  Co.  vs.  Love,  177  Fed.,  493,  496.] 

Note  particularly  the  last  sentence  wherein 
the  court  holds  that  the  early  losses  "make 
for  [subsequent]  value." 

Beside  these  three  court  decisions  we  have 
the  rulings  of  two  public  service  commissions 
to  the  same  effect,  namely,  the  ruling  of  the 
Wisconsin  Ralroad  Commission  in  the  An- 
tigo  Water  Co.  case  (above  mentioned),  and 
in  subsequent  cases,  and  the  recent  ruling  of 
the  Public  Service  Commission  for  the  First 
District  of  New  York  State.  On  June  23, 
1911,  the  New  York  Commission  rendered  its 
decision  as  to  rates  charged  by  the  Queens 
Borough  Gas  &  Electric  Co.  We  quote  from 
the  Commission's  discussion  of  "going  con- 
cern value"  : 

The  converse  of  this  proposition  is  that  if 
these  various  expenses  which  go  to  make  up 
"going-concern"  are  to  be  charged  to  operation, 
the  company  should  be  allowed  to  charge  rates 
that  will  yield  a  sufficient  income  to  pay  them 
and  also  a  fair  return  upon  the  fair  value  of 
the  property.  If  good  management  and  fore- 
sight have  been  used  in  the  initiation  and  con- 
duct of  the  undeitaking,  this  statement  is  sound. 
But  it  ordinarily  happens  during  the  first  few 
years  of  operation  that  the  company  does  not 
earn  a  fair  return.  How,  then,  are  the  investors 
to  be  made  whole? 

There  are  two  solutions.    One  is  to  capitalize 
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the  losses  or  deficiencies  below  a  fair  return  and 
all  the  other  elements  which  are  said  to  be  in- 
cluded in  "going-concern."  This  would  be  ac- 
complished by  using  the  proceeds  from  the  sale 
of  stocks,  bonds  or  notes  to  pay  expenses  for 
"going-concern"  and  a  fair  return  to  investors. 
To  use  money  from  such  sources  to  pay  divi- 
dends would  be  absurd,  dangerous  and  unjus- 
tifiable. If  such  a  practice  were  started,  where 
would  it  end?  Probably  in  bankruptcy  and  dis- 
solution. 

The  use  of  capital  moneys  to  pay  current  ex- 
penses after  operation  has  been  begun  is  open 
to  similar  criticism.  Who  is  to  determine 
whether  a  canvasser,  an  accountant,  an  engi- 
neer, or  a  laborer  is  to  be  paid  out  of  capital  or 
earnings?  All  are  connected  with  the  operation 
of  the  plant,  but  if  the  theory  is  sound  that 
"going-concern"  expenses  are  to  be  charged  to 
capital,  the  wages  or  salaries  paid  to  certain 
employees  must  be  paid  out  of  capital.  Who  is 
to  decide  when  this  shall  be  done  or  when  it 
shall  cease  after  it  has  once  been  started?  How 
may  one  determine  when  an  employee  is  con- 
tributing to  "going-concern"?  It  is  easy  to  fix 
a  date  when  the  construction  period  ends  and 
operation  begins,  but  how  may  one  know  when 
"going-concern"  expenses  cease?  To  follow  this 
solution  of  the  problem  would  open  the  door 
wide  to  over-capitalization,  financial  manipula- 
tion and  the  misappropriation  of  funds. 

The  other  solution  is  to  charge  all  such  ex- 
pense to  operation,  to  attempt  to  make  no  fine- 
spun distinctions  and  then  to  permit  the  com- 
pany to  charge  in  later  years  rates  sufficient  to 
offset  its  deficiencies  below  a  fair  return  in  the 
first  few  years.  This  method  involves  no  ques- 
tions as  to  capitalization  and  cannot  result  In 
the  inflation  of  securities.  Ordinarily,  the  com- 
pany which  is  wisely  managed  follows  this  very 
course  and  works  out  an  adjustment  by  itself. 
Questions  arise  only  when  the  state,  through 
some  agency,  is  called  upon  to  determine 
whether  the  rates  are  reasonable.  Then  the  rate 
of  return  to  be  allowed  upon  the  investment 
should  be  such  as  to  offset  losses  in  early  years. 
This  principle  is  adopted  in  this  case,  and  no 
further  allowance  is  made  for  "going-concern" 
in  determining  the  fair  value  of  the  property. 

Although  the  New  York  Commission  adopts 
the  deficit  theory  of  development  expense  or 
going  value,  it  concludes  that  going  value 
should  be  amortized  by  higher  earnings  in 
later  years,  and  that  the  Queens  Borough  Gas 
and  Electric  Co.  has  been  long  enough  in  op- 
eration to  have  earned  sufficient  to  wipe  out 
the  early  deficits ;  consequently,  this  particular 
company  has  no  "going  concern  value"  at 
present. 

The  Commission  states  that  the  early  finan- 
cial records  of  the  company  were  not  obtain- 
able, but  that  its  gas  plant  had  been  in  opera- 
tion 17  years,  and  its  electric  plant,  12  years. 
We  quote: 

If  the  company  has  not  recouped  itself  [for 
"early  deficiencies  below  a  fair  rate  of  return"] 
by  this  time,  it  is  doubtful  whether  the  present 
consumers  ought  to  be  burdened  for  this  reason. 

This  conclusion  appears  to  us  to  be  un- 
sound, for  it  rarely  happens  that  any  such 
company  fails  to  make  extensions  to  its  lines 
every  year.  Every  such  extension  is,  in  es- 
sence, a  new  plant,  and  although  the  old  orig- 
inal part  of  the  plant  may  have  passed  out  of 
the  development  period — the  period  of  deficits 
—the  new  parts  of  the  plant  arc  still  in  their 
development  period,  and  subject  to  deficits. 
Unless  the  weighted  age  of  the  entire  plant  is 
known,  it  is  illogical  to  assume  that  no  de- 
velopment expense  now  exists  because  the 
original  nucleus  of  the  plant  is  old.  In  fact, 
one  of  the  editors  of  this  Joi;knai,  has  just 
appraised  a  gas  lighting  plant  thai  is  still  suf- 
fering deficits,  although  the  original  nucleus 
of  the  plant  was  built  more  than  20  years  ago. 

It  will  be  noted  that  while  the  New  York 
<">,iimir,siou  dues  not  favor  charging  carl\ 
deficits  to  capital  account,  it  does  favor  per 
mining  a  public  service  corporation  to  have 
rates  sufficiently  high  to  wipe  out  or  amortize 
the  early  deficits  So  far  as  a  public  service 
Company  is  concerned  it  matters  little  how  it 
recoups  itself  for  its  early  deficits,  whether 
by  amortization  or  by  capitalization.  But  it  is 
of  vital  importance  that  it  be  allowed  in  some 


manner  to  recoup  the  reasonable  deficits  of 
early  years. 

It  has  been  argued  that  failure  to  charge 
high  enough  rates  during  early  years  and 
failure  to  establish  an  adequate  depreciation 
fund  constitute  "errors"  on  the  part  of  a  pub- 
lic service  corporation,  and  that  the  corpora- 
tion carmot  rectify  past  "errors"  at  the  ex- 
pense of  present  patrons.  This  sounds  plau- 
sible enough,  and  has  even  influenced  the 
courts  in  many  cases.  The  facts  are,  however, 
that  during  the  early  years  rates  high  enough 
to  prevent.deficits  can  rarely  be  charged  with- 
out killing  off  even  the  meagre  traffic  avail- 
able, and  that  rates  high  enough  to  permit  de- 
posits in  a  depreciation  fund  can  seldom  be 
secured.  Moreover — and  this  is  of  extreme 
importance — a  depreciation  fund  is  not  a  log- 
ical nor  an  economical  device  for  most  of  the 
property  of  a  public  service  company.  Com- 
mon practice  and  the  rules  of  public  service 
commissions  are  good  evidence  on  this  very 
point,  and  neither  practice  nor  rule  provides 
for  depreciation  funds,  with  the  exception, 
perhaps,  of  depreciation  funds  for  the  renewal 
of  rolling  stock.  The  higher  courts  will  ulti- 
mately not  support  the  contention  that  the 
absence  of  a  depreciation  fund  proves  error 
of  management,  when  it  is  shown  that  both 
common  practice  and  common  sense  are 
against  the  establishment  of  such  depreciation 
funds.  Prof.  George  F.  Swain,  in  his  recent 
report  on  his  appraisal  of  the  New  York,  New 
Haven  and  Hartford  R.  R.,  reaches  this  same 
conclusion.    We  quote: 

It  is  evident  from  these  quotations  that  the 
Interstate  Commerce  Commission  requires  rail- 
road companies  to  keep  their  property  as  good 
as  new,  so  far  as  operating  is  concerned.  Sup- 
pose, now,  a  railroad  is  new  and  about  to  be 
put  in  operation:  it  may  be  maintained  in  favor 
of  estimating  depreciated  value  that  a  deprecia- 
tion fund  should  at  once  be  established  out  of 
earnings,  and  that  in  any  physical  appraisal  the 
depreciation  of  the  property  would  be  balanced 
by  the  amount  of  this  fund.  This  argument  ap- 
pears sound  in  the  case  of  any  element  whicli 
constitutes  a  very  large  proportion  of  the  phy- 
sical plant,  and  which  must,  at  some  time  or 
other,  be  completely  renewed,  as,  for  instance, 
a  steamer  or  a  power  plant.  In  the  case  of  a 
railroad,  however,  the  track,  roadbed,  bridges, 
buildings  and  possibly  also  the  equipment,  come 
under  a  different  categoiy.  The  ties  do  not  all 
wear  out  at  once,  or  have  to  be  replaced  at  one 
time,  and  the  same  is  true  of  the  other  ele- 
ments mentioned.  After  being  operated  a  num 
ber  of  years,  the  expenditure  for  renewals  of 
these  items  comes  to  be  a  nearly  constant  an- 
nual charge.  The  amunt  properly  to  be  expended 
out  of  earnings  for  maintenance  and  renewal 
of  the  property  is  about  the  same  each  year, 
and  can  be  foretold  with  tolerable  accuracy. 
The  renewal  of  one  engine  or  one  bridge  is  not 
a  heavy  item  in  a  system  on  which  there  are 
2,000  engines  and  perhaps  1,000  bridges.  In 
other  words,  the  charge  for  maintenance  and  re- 
newals, instead  of  coining  due  at  one  time,  be- 
comes a  constant  distributed  charge.  Since  this 
had  to  be  met  out  of  earnings,  and  since  the 
original  capital  had  to  be  sufficient  to  build 
the  road  new,  it  would  seem  that  In  justifying 
existing  capital,  or  the  issue  of  new  capital,  the 
cost  of  reproduction  new  and  not  depreciated 
should  be  taken,  and  no  depreciation  fund  is 
required. 

While  Professor  Swain  is  discussing  the 
question  whether  cost  of  reproduction  new  or 
depreciated  value  should  be  used  as  a  basis 
for  determining  the  amount  of  permissible 
capitalization,  his  argument  applies  equally 
well  to  the  question  of  providing  depreciation 
funds  at  all. 

To  quote  from  the  second  edition  of  Gil- 
lette's "Handbook  of  Cost  Data,"  page  27  : 

But  from  the  worn-out  track  bolt  to  (lie  worn- 
out  locomotive  we  hnve  renewals  of  plant  ele- 
ments, varying  In  size  and  cost,  It  is  true,  but 
differing  not  one  whit  In  the  real  character  of 
the  process. 

lOvhlcntly,    then,   after   any   large    plant  ho* 
In  .  ii   in   iihc  for  ii  considerable  period  of  yours, 
there  Is  mi  logical  reason  for  distinguishing  be 
i  ween   minor  renewals     (called     repairs)  and 
major  renewals   (called  renewals,   or  entire  re- 


newals). They  are  all  one  and  the  same  thin 
in  fact,  differing  only  in  degree. 

Accountants  have  preached  for  a  century  0 
more  about  the  dire  consequences  of  failure  tj 
provide  sinking  funds  for  the  redemption  c 
large  plant  elements  at  the  expiration  of  theti 
life.  But  the  great  majority  of  managers  o 
railways,  lighting  companies,  mills,  factorie 
and  mines  have  ignored  the  arguments  of  th 
accounts,  and  have  gone  right  on  without  pro 
viding  a  fund  for  renewals,  but  regarding  re 
newals  as  identically  the  same  in  nature  as  re 
pairs.  In  this  I  conceive  that  they  have  bee; 
right. 

To  this  it  may  be  added  that  since  the  re 
newal  of  large  plant  elements  is  usuall; 
brought  about  through  economic  obsolescence 
and  since  obsolescence  cannot  be  foretold  witl 
accuracy,  it  is  better  business  judgment  t< 
amortize  the  value  of  the  obsolete  unit  afte 
it  has  become  obsolete,  rather  than  to  attemp 
to  do  so  beforehand.  This  is  precisely  wha 
most  business  managers  do. 

For  plant  elements  that  are  not  likely  sooi 
to  become  obsolete,  like  railway  cross-ties,  i 
would  be  the  height  of  business  folly  to  pro 
vide  a  depreciation  fund,  particularly  if  th 
fund  were  allowed  to  accumulate  until  i 
equaled  the  actual  depreciation.  In  the  ca» 
of  railway  cross-ties,  such  a  depreciation  fun< 
would  soon  equal  50  per  cent  of  the  value  o 
the  ties,  and  would  thereafter  remain  th 
same,  performing  no  useful  function  what 
ever,  yet  creating  a  useless  burden  due  to  th 
locking  up  of  capital.  Many  other  classes  o 
plant  elements  fall  into  the  same  category.  ] 

It  is  evident  that  courts  should  move  witk 
extreme  caution  when  considering  whether  o. 
not  a  public  service  company  has  "erred"  b;i 
failing  to  provide  a  depreciation  fund,  or  bj 
putting  the  burden  of  renewals  on  the  patron: 
of  later  years. 


Civil  Service  Examinations,  City  of  Chi 
cago. — The  Commision  has  ordered  exam 
inations  for  the  positions  of  Expert  on  SyS 
tern  and  Organization,  Division  B  (Engineer 
ing  Service),  Grade  IV,  $3,000,  and  Exam 
iner  of  Efficiency  (technical),  Division  B  (En 
gineering  Service),  Grade  III,  $l,920-$2,40£ 
which  are  to  be  held  on  Oct.  26  and  Nov.  2 
respectively.  In  order  that  technical  men  o 
the  highest  grade  may  be  secured  to  fill  thesi 
positions,  local  residence  has  been  waived 
Eligibles  resulting  from  these  examination! 
will  be  certified  to  vacancies  existing  in  thi 
technical  section  of  the  Efficiency  Division  o 
the  Civil  Service  Commission.  The  duties  o 
these  positions  require  the  highest  kind  o 
technical  training  and  general  engineering  ex 
perience.  The  Commission  is  desirous  of  in 
teresting  all  men  who  have  had  such  training 
and  experience,  as  well  as  investigations  o 
organization,  management,  cost-keeping,  sys 
tematizing,  efficiency,  control  of  employes  am 
equipment  and  general  work  on  municipal  ad! 
ministration  and  civil  service  procedure,  t( 
take  these  examinations.  Subjects  and  weight! 
of  examinations  will  be  as  follows:  Techni- 
cal, 6;  Mathematics,  2:  Experience,  3;  Re- 
port. 1.  In  the  technical  subject  there  will  b« 
questions  on  organization,  administration,  sys- 
tematizing, efficiency,  cost  figuring  and  wort 
measuring  in  connection  with  the  Municipa 
Departments.  Applications  for  entrance  tel 
these  examinations  will  be  received  up  to  the 
day  preceding  the  examination.  For  furthet  ; 
particulars  and  applications,  address  R.  A| 
Widdowson,  Sec'v.  Civil  Service  Commissionlj 
Chicago. 


Double   Tracking   Canadian    Pacific. — Al 

the  annual  meeting  of  the  Canadian  Pacific, 
kv.  at  Montreal  on  Oct.  4,  Thomas  Shaugh 
ncssy  announced  that  Calgary  bad  been  se-i 
lected  as  the  site  for  the  new  western  shopsi 
and  also  stated  that  it  was  the  intention  ol 
tin-  company  to  proceed  at  once  with  dou- 
ble tracking  of  the  road.  He  stated  that  il  1 
was  the  opinion  of  the  directors  that  the 
double  track  should  be  continued  westward 
from  Medicine  Hal,  a  distance  of  about  534 
miles,  as  rapidly  as  the  work  can  be  done 
without  undue  interruption  to  the  train  ser- 
vice. 
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CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


;thods  and  Cost  of  Constructing  Re- 

nforced  Concrete  Stand-pipe  for 

the  Westerly,  Rhode  Island, 

Water-Works.* 

rhe  reinforced  concrete  stand-pipe  built  at 
:sterly,  R.  I.,  during  the  summer  of  1910 

the  town  water-works,  is  of  interest  be- 
ise  of  some  methods  of  construction  which 
re  used  for  the  first  time,  and  also  because, 
appearance  and  water-tightness,  it  is  one  of 

most  successful  ever  built. 
Westerly  is  a  town  of  about  9,000  inhabi- 
ts.   Its  water  supply  is  derived  from  driven 
Us  and  distributed  by  pumping.    Prior  to 

CONCRETE  STAND-PIPE 
FOR  WESTERLY. R.I 


creased  by  the  lime  which  was  added,  the  re- 
sult being  an  almost  white  concrete.  As  steel 
forms  were  used,  its  surface  was  very  smooth. 
The  finishing  tiles  of  the  dome  are  dark  red 
and  glazed,  and,  forming  a  marked  contrast 
with  the  light  concrete,  give  a  distinctly  pleas- 
ing appearance. 

The  stand-pipe  is  founded  on  hardpan, 
which  at  this  point  is  only  5  or  6  ft.  below 
the  surface.  The  inside  diameter  is  40  ft. ; 
the  height,  from  the  floor  to  the  overflow,  is 
70  ft.,  and  from  the  ground  to  the  top  of  the 
ventilator  on  the  dome,  is  about  88  ft.  The 
thickness  of  the  wall  at  the  floor  is  4  ft., 
tapers  to  14  ins.  at  a  height  of  5  ft.,  and  is  of 
this  thickness  up  to  the  water  line.    The  wall, 
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Fig.  1 — Elevation  and  Section  of  Reinforced  Concrete  Standpipe,   Westerly,   R.  I. 


11  the  only  reserve  supply  was  contained  in 
steel  stand-pipe  having  a  capacity  of  370,000 
ds.  Additional  reserve  was  thought  advis- 
)le,  and,  as  the  old  stand-pipe  needed  a  thor- 
Jgh  overhauling,  it  was  decided  to  build  a 
;w  one  on  Quarry  Hill,  very  near  the  old 
ie.  Concrete  was  chosen  as  the  material,  in 
"eference  to  steel,  after  the  Water  Commis- 
oners  had  examined  other  concrete  stand- 
ees in  New  England.  The  general  shape  of 
lis  stand-pipe  is  shown  by  Fig.  1.  The  ce- 
ent  seemed  to  give  the  concrete  a  somewhat 
ghter  color  than  usual,  and  this  was  in- 

•From  "A  Reinforced  Concrete  Standpipe,"  by 
T.  W.  Clifford,  Proc.  Am.  Soc.  C.  E.,  Vol. 
XXVII,  p.  1085. 


for  the  first  5  ft.  above  the  ground,  has  an 
outside  diameter  of  44  ft.  4  ins.,  then  an  or- 
namental molding  reduces  it  to  42  ft.  4  ins., 
which  is  constant  to  the  bottom  of  the  trig- 
lyphs,  6  ft.  below  the  water  line.  Just  above 
this  there  is  a  fillet  6  ins.  deep  and  projecting 
4  ins.  Above  the  water  line  there  is  a  cornice 
24  ins.  deep  and  projecting  30  ins.  This  is 
surmounted  by  a  parapet  wall  4  ft.  high.  A 
Guastavino  dome  of  red  tile  springs  from  a 
seat  2  ft.  above  the  water  line.  Its  diameter 
is  41  ft.  and  its  rise  13  ft. 

A  steel  ladder,  1  ft.  wide,  of  %xl%-in.  flats 
and  %-in.  rounds,  is  secured  by  bronze  bolts 
in  cast-iron  sockets  with  1-in.  bronze  faces, 
set  into  the   wall   at   16-ft.   intervals.  The 


rungs  are  12-ins.  c.  to  c,  but  this  spacing  is 
reduced  to  6  ins.  through  the  opening  in  the 
cornice.  The  ladder  was  erected  in  16-ft. 
sections,  and  the  bottom  is  about  16  ft.  from 
the  ground.  Over  the  parapet  the  flats  are 
replaced  by  l%x2%x%-in.  angles. 

For  construction  purposes,  a  frame  tower, 
large  enough  for  a  1-yd.  Ransome  auto-dump 
bucket  was  placed  so  that  it  cleared  the  out- 
side edge  of  the  cornice  by  about  1  ft.  This 
tower  had  Gx6-in.  uprights,  and  was  thor- 
oughly cross-braced.  A  No.  2  Smith  concrete 
mixer,  run  by  steam,  was  set  in  a  pit  so  that 
the  materials  could  be  conveniently  dumped 
into  the  hopper  from  the  ground.  The  mixer 
emptied  directly  into  the  bucket,  which  was 
run  by  a  hoisting  engine.  The  same  boiler 
furnished  steam  for  mixing,  hoisting,  and  la- 
ter, also,  for  pumping  water  to  the  top  of  the 
wall  for  washing  it.  The  concrete  for  the 
foundation  floor  and  base  was  hoisted  about 
20  ft.  and  dropped  in  a  chute ;  one  section  of 
this  chute  carried  the  concrete  from  the  tower 
to  the  center  of  the  tank,  and  from  there  a 
movable  section  delivered  it  in  place. 

An  inside  stage,  Fig.  2,  was  used  for  all 
but  the  first  few  feet  of  the  wall.  The  floor 
of  this  stage  was  framed  of  two  rings  of 
8-in.,  ll^-lb.  channels.  These  rings  were  38 
and  28  ft.  in  diameter,  respectively,  and  were 
in  four  sections,  bolted  together  with  stan- 
dard splice-plates,  the  splices  being  staggered 
on  the  two  rings.  Two  braces,  each  consist- 
ing of  two  GVt-'m.,  5-lb.  channels,  held  paral- 
lel and  18  ins.  apart  by  bolts  passing  through 
pipe  spacers,  were  placed  diametrically  across 
the  inside  of  the  inner  ring  at  right  angles 
to  each  other.  There  was  a  lattice  bracing  of 
single  2x2x1/4-in.  channels  between  the  curved 
channels.  The  upper  flanges  of  the  curved 
channels  were  bored  every  3  ft.  to  receive  the 
bolts  for  the  nailing  strips.  Planks,  2  ins. 
thick  and  6  ft.  long,  were  nailed  on  the  curved 
channels,  making  a  solid  floor  of  this  width 
which  cleared  the  inside  of  the  wall  by  6  ins., 
and  was  very  rigid  and  satisfactory.  A  floor 
of  boards,  2  ft.  wide,  ran  across  one  pair  of 
diametrical  channels,  and  on  this  was  stored 
wheel-barrows,  and  other  tools  when  not  in 
use.  The  uprights  for  this  stage  were  4x4-in. 
spruce  posts,  spaced  as  shown  in  Fig.  2. 
Ledges,  composed  of  two  lx6-in.  boards,  were 
nailed  on  each  pair  of  uprights,  and  the  8-in. 
channels  rested  on  these.  The  outside  posts 
went  down  vertically  to  the  point  where  the 
wall  commenced  to  flare  in,  and  there  they 
also  bent  toward  the  center  and  rested  on  the 
bottom  close  to  the  wall.  The  bottoms  were 
braced  apart  by  horizontal,  radial  struts,  and 
the  inside  posts  were  all  diagonally  braced  in 
radial  planes  down  to  these  struts.  Lattice 
bracing  was  put  in  the  planes  AA',  BB' ,  etc., 
in  3-ft.  panels,  or  for  each  lift  of  the  stage, 
and  in  the  planes  AB,  A'B',  BC;  B'C,  etc., 
in  6-ft.  panels,  or  for  each  alternate  lift  of 
the  stage.  All  the  bracing  was  of  1-in.  spruce 
boards,  6  ins.  wide.  The  posts,  in  16-ft. 
lengths,  were  kept  ahead  of  the  stage,  and  a 
4x6-in.  cross-head  was  put  across  the  top  of 
each  pair,  the  inner  end  at  the  inner  posts, 
and  the  other  end  projecting  2  ft.  beyond  the 
outer  posts.  This  cross-head  had  a  wire  hook 
half  way  between  the  posts,  and  there  was  a 
corresponding  hook  at  the  middle  of  a  4x4-in. 
piece  parallel  to  the  ledges,  and  wedged  in 
between  the  8-in.  channels  radially. 

When  the  stage  was  to  be  raised,  eight  2,000- 
lb.  differential  chain  falls  were  hooked  into 
these  loops,  and,  with  two  men  on  each,  the 
stage  was  raised  in  a  few  moments,  the  whole 
floor  moving  as  a  unit.  When  the  proper 
height  was  reached,  new  ledges  were  put  on, 
and  bracing  below  if  necessary,  and  the  stage 
was  ready  to  use.  The  concrete,  hoisted  in 
the  bucket,  was  dumped  into  a  hopper  hung 
on  the  face  of  the  construction  tower  about  3 
ft.  above  the  stage ;  a  platform  6  ft.  wide  was 
laid  down  between  the  stage  and  the  tower, 
over  the  top  of  the  wall.  The  wheel-barrows 
received  their  load  from  a  gate  in  the  bottom 
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of  the  hopper,  and  were  wheeled  around  and 
dumped  directly  into  the  forms,  the  stage  dur- 
ing the  pouring  being  flush  with  the  top  of 
the  form  which  was  being  filled. 

The  forms  for  the  outside  of  the  base  were 
of  wood  with  2x8-in.  horizontal  ribs  and  %- 


on  the  average  only  twice.  Toward  the  lat- 
ter part  of  the  work  short  boards  were  nailed 
on  the  floor  of  the  stage,  in  12  or  15  places 
around  the  circumference,  to  hold  the  inside 
form  out  to  the  proper  radius.  Spreaders  and 
wire  ties  were  then  put  between  the  tops  of 


Fig.  2 — Diagram  cf  Inside  Stage  for  Westerly  Standpipe. 


in.  vertical  laggings.  These  forms,  and  also 
the  soft  pine  molding  forms,  were  made  in  a 
local  lumber  yard.  The  forms  for  the  inside 
of  the  base  were  made  at  the  site,  and  were 
in  short  chords  instead  of  arcs. 

Steel  forms  were  used  successfully  for  all 
plain  wall.  They  were  made  in  panels  about 
3  ft.  deep,  and  8  ft.  long.  The  exact  depth 
was  one-twentieth  of  the  distance  from  the 
top  of  the  molding  at  the  base  to  the  under 
side  of  the  triglyphs.  Each  panel  was  of  %- 
in.  plate  with  l%xl%x%-in.  angles  riveted 
on  the  edge,  the  back  of  the  angle  being 
toward  the  edge  of  the  plate.  They  also  had 
two  vertical  stiffener  angles.  The  angles  on 
the  edge  were  bored  to  receive  the  bolts  which 
held  the  panels  together  and  kept  one  set  in 
place  on  top  of  the  other.  The  panels  were 
of  such  a  size  that  they  could  be  handled  easi- 
ly by  two  men,  and  two  complete  sets  were 
used. 

When  the  steel  forms  were  placed  on  those 
of  the  base,  the  inside  ring  was  about  half  a 
lift  higher  than  the  outside  at  first,  as  may 
he  seen  from  the  section,  Fig.  1,  This  was 
overcome  on  the  third  lift  by  moving  both  in- 
side forms  up  together  until  they  were  flush 
with  the  outside  ones.  A  tumbuckle  had  been 
put  in  over  a  slip  joint  at  one  place  on  each 
ring  of  the  inside  forms,  in  order  to  loosen 
the  whole  form  at  once;  but  it  was  found  so 
difficult  to  spring  these  forms  back  that  this 
method  was  not  used  again.  Swinging  stages 
were  hung  from  the  projecting  ends  of  the 
cross-heads  at  the  top  of  the  staging  posts, 
and  men  working  on  these  unbolted  the  lower 
vet  of  outside  forms  when  they  were  to  be 
moved  up  Ropes  were  lowered  from  the 
stage  and  hooked  into  the  panels  before  tin 
last  holts  were  removed.  The  forms  were 
then  hauled  up  on  the  stage,  cleaned,  greased, 
and  bolted  in  place  on  the  other  set 

The  inside  forms  were  handled  in  a  similar 
way,  except  that  the  men  operated  from  the 
bracing  of  the  inside  stage.  These  forms  were 
a  little  too  light.  jikI  caused  some  trouble  bv 
springing  out  of  shape  This  made  the  COP 
slant  use  of  drift -puis  necessary,  to  line  up 
the  bolt  hold  The  bolts  were  subjected  to 
•iirli    roiiuh   1 1 «  ;it  mini   l!>;il    llle\    rollhl  l.r  used 


the  forms  at  these  places.  The  bottom  was 
held  by  the  form  already  filled.  This  method 
held  the  forms  firmly  in  place,  and  took  very 
little  time,  not  more  than  an  hour  for  three 
men. 

Pieces  of  2-in.  plank  cut  radially  were  bolt- 
ed under  the  top  flange  of  the  twentieth  form, 
and  supported  wooden  forms  for  the  lower 
ends  of  the  triglyphs  and  the  fillet.  Both  steel 
forms  were  set  up  on  the  fillet,  with  spacers 
between  the  panels  to  spread  them  to  the  out- 


of  walls  between  the  top  of  the  triglyphs  and 
the  bottom  of  the  cornice. 

The  plans  called  for  overflow  holes,  12  ins. 
wide  and  3  ins.  deep,  spaced  45°  apart  around 
the  circumference,  but  as  these  openings  pro- 
vided  the   only   opportunity   to   support  the 
cornice  forms,  they  were  spaced  11^4°  apart, 
and  the  extra  ones  were  filled  up  afterward. ; 
One  day's  pouring  was  ended  at  the  top  of 
these  openings,  and  flat  concrete  blocks  were  I 
placed  over  them  and  incorporated  in  the  wall, 
in  order  to  obviate  the  difficulty  of  removing 
forms  from  such  small  openings.    Pieces  of 
4x4-in.,  6  ft.  long,  were  cut  down  to  3x4  ins. 
for  18  ins.  at  one  end,  and  two  were  put  in 
each  overflow  hole,  making  as  great  an  angle 
as  possible  with  each  other.    The  outer  endsj 
of  these  brackets  were  braced  down  to  the 
fillet  6  ft.  below.    On  these  64  brackets  the] 
cornice  forms  were  built,  partly  of  lumber 
sawed  in  the  yard  and  partly  of  plaster  ofj 
Paris  on  metal  lath  which  was  used  so  that  j 
the  concrete  would  not  be  damaged  by  thej 
swelling  of  the  wood  when  wet.    The  plaster! 
was  composed  of  equal  parts  of  plaster  ofl 
Paris  and  Limoid.    It  was  placed  and  shaped] 
by  trowel  and  template,  and  smoothed  with] 
a  4-in.  paint  brush  and  water  while  still  green.) 

The  outside  base  forms,  with  boxes  buiM 
inside  to  give  the  proper  shape,  were  used! 
in  building  the  parapet.  The  inside  steel  forms! 
were  used  from  the  top  of  the  base  to  the  topi 
of  the  parapet,  spreaders  being  put  between! 
the  panels  above  the  dome  seat.  For  carrying! 
up  the  center,  short  vertical  planks  were  bolt-j 
ed  into  four  sockets  inside  the  wall.  These] 
were  set  at  the  same  height  and  equally! 
spaced.  To  the  tops  of  these  planks  two! 
wires  were  fastened  so  as  to  stretch  diamet-J 
rically  across  the  tank.  By  revolving  the I 
planks  slightly  about  the  bolts,  the  wires  were! 
adjusted  so  that  their  intersection  was  ex-l 
actly  at  the  center.  This  arrangement  was] 
put  in  every  15  or  20  ft.,  for  the  tank  was! 
filled  as  the  work  progressed. 

The  centers  for  the  dome  were  supported! 
by  the  inside  stage,  which  was  left  in  for  thall 
purpose,  and  later  all  the  long  pieces  wejNI 
taken  out  through  a  manhole  in  the  dome  bj'l 
a  gin  pole  placed  on  the  cornice.  The  smallejl 
pieces  were  taken  out  through  the  access  I 
chamber. 

The  main  reinforcement  was  of  plain,  round! 
mild-steel  bars,  IY2  and  1%  ins.  in  diameter  j 
These  bars  were  71  and  69  ft.  long,  so  tha  I 
two  formed  a  complete  ring,  allowing  40  diam  J 
eters  for  lap.    The  bars  were  bent  on  rati 


Fig.  3 — Diagram   Showing   Method  of   Supporting  Stage  Floor,  Westerly  Standpipe. 


side  diameter  of  the  triglyphs.  Through  holes 
bored  in  the  steel  forms  nailing  strips  were 
boiled,  and  vertical  lagging  was  nailed  to 
these,  to  make  boxes  for  the  indentions  be- 
tween triglyphs.  The  pieces  of  plank  which 
bad  supported  the  fillet  tonus  were  again 
bolted  under  the  top  flange  of  the  forms,  and 
supported  wooden  forms  for  the  short  section 


ground,  bj   from  I  to  (i  men,  blocks  being  si 
by  trial  to  give  the  necessary  curvature.  'II 
were    then    hammered    to    set.  They 
hoisted  by  two  No.  0  I'arker  derricks, 
in  addition,  it  was  found  necessary  to  use 
of  the  swinging  stage  falls  on  the  middle 
the  bar.    On  arriving  at  the  top  of  the 
they    were   taken    lo   their   position   In  ha 
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hese  hoops  were  supported  by  twelve  equally 
aced  1%-in.  vertical  iron  pipes,  resting  on 
andard  6-in.  flanges  on  the  floor.  These 
pes  were  in  3-ft.  sections,  corresponding  to 
e  height  of  a  form.  The  section  were  joined 
'  ordinary  couplings,  and  erected  as  the  work 
•ogressed.  Braces  of  2x2x1/i-in.  angle  iron 
innected  these  pipes  while  the  steel  was  be- 
g  put  on.  These  were  bolted  into  special 
stings  screwed  into  the  couplings  on  top  of 
e  last  erected  sections  of  pipe,  and  were  re- 
oved  when  the  steel  was  in  place  and  an- 
her  section  of  pipe  was  to  be  erected.  Ra- 
al  ^-in.  holes  were  bored  through  these  pipes 
the  proper  intervals  for  the  rods,  and 
rough  these  holes  were  put  %-in.  hooks,  in 
hich  the  rods  were  placed.  The  hooks  were 
en  hammered  flat  against  the  pipe  or  around 
e  bar.  In  some  cases  it  was  found  neces- 
ry  to  use  some  No.  10  wire,  as  well  as  the 
>oks,  to  fasten  the  rods  to  the  pipes.  The 
pes  were  filled  with  grout  as  the  work 
ogressed.  The  joints  were  staggered  so 
at  about  one  in  twelve  came  in  the  same 
:rtical  plane.  Two  Crosby  clips,  such  as  are 
immonly  used  for  guy  wire,  were  also  used 
i  each  joint. 

In  the  floor  the  secondary  reinforcement  is 
imposed  of  %-in.  square  rods,  6  ins.  c.  to  c. 
ith  ways.    The  rods  are  1  in.  below  the  sur- 


was  plotted  which,  according  to  the  experi- 
ments by  Messrs.  Taylor  and  Thompson,  rep- 
resented a  mixture  of  sand  and  broken  stone 
of  maximum  density.  This  is  shown  on  Fig. 
5.  The  mixture  of  the  available  sand  and 
stone  which  gave  a  curve  nearest  to  this  ideal 
was  calculated  (Curve  C,  Fig.  5).  From  the 
calculations  and  the  shape  of  the  original 
curves,  it  was  seen  that  the  materials  could 
not  be  combined  to  produce  a  curve  in  which 
the  maximum  deviation  from  the  ideal  curve 
was  less  than  6  or  7  per  cent,  that  is,  they 
could  not  be  combined  to  form  a  curve  of 
this  shape,  but  it  was  plainly  seen  that  if  the 
finer  stone  or  the  coarser  sand  was  removed, 
a  combination  curve  within  2  or  3  per  cent  of 
the  ideal  could  be  obtained. 

All  the  experiments  seemed  to  show  that 
the  maximum  density  curve  would  be  a  smooth 
one  of  approximately  the  ideal  shape,  as  the 
different  materials  gave  results  differing  only 
in  the  location  of  the  curve.  Finer  sand  was 
obtainable  from  the  same  bank,  but  its  quality 
was  not  as  good  as  the  coarser,  therefore  it 
was  decided  to  re-screen  the  stnne  over  a  %- 
in.  screen.  This  new  stone,  when  combined 
with  the  coarser  sand,  gave  a  mixture  curve 
very  close  to  that  of  the  ideal  (Curve  B,  Fig. 
5). 

A  50-lb.  sample  of  this  combination,  and  a 


a  maximum  density  in  volumetric  tests  (Curve 
D,  Fig.  6).  Samples  of  the  faterials  were 
analyzed  every  day  or  two,  and  their  curves 
plotted.  From  these  curves  the  necessity  for 
any  change  in  the  proportions  could  be  no- 
ticed. This  mixture  approximated  a  1:1%  :3 
more  nearly  than  any  other  standard  mixture, 
and  was  used  with  little  variation  from  the 
bottom  of  the  floor  to  the  overflow  line. 
Above  this,  approximately,  a  1 :2 :4  mixture 
was  used.  In  the  foundations  stone  was  used 
up  to  2  ins.  in  size,  in  a  mixture  which  was 
approximately  1 :3  :6. 

The  mechanical  analyses  of  sand  and  stone 
were  made  on  samples  weighing  6%  lbs.  (100 
oz.),  the  scales  weighing  to  ounces  and  quar- 
ters. Samples  of  sand  of  this  size  were  han- 
dled conveniently,  and  were  very  satisfactory. 
With  the  stone,  however,  there  was  great  dif- 
ficulty in  obtaining  a  truly  representative  sam- 
ple so  small,  even  by  quartering,  hence  some 
of  the  stone  tests  showed  rather  erratic  re- 
sults. 

The  screens  used  were:  1%,  1,  %,  %,  %, 
%,  3/16,  and  %  in.,  and  8,  20,  30,  50,  100, 
and  200  meshes  per  linear  inch.  The  volu- 
metric tests  were  made  with  a  50-lb.  sample 
mixed  with  a  shovel  on  a  3x5-ft.  galvanized- 
iron  pan  having  the  edges  turned  up  1%  ins. 
The  sand  and  cement  were  mixed  dry,  then 
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Fig.  5 — Curves  for  Representative  Concrete  Materials. 


Fig.    6 — Curves   for   Concrete  Mixtures. 


ice,  and  are  bent  up  4  ft.  into  the  wall, 
round  the  manhole  and  the  access  chamber 
the  roof,  %-in.  round  and  1%-in.  square 
>ds  are  used.  Just  under  the  dome  seat 
lere  are  %-in.  square  rods,  set  horizontally, 
id  %-in.  round  rods,  4  ft.  c.  to  c,  are  bent 
it  into  the  cornice.  Round  %-in.  rods,  7  ft. 
mg  and  2  ft.  from  c.  to  c,  run  vertically  up 
ito  the  parapet. 

The  proportions  for  the  concrete  were  de- 
ded  after  numerous  carefully  made  exped- 
ients, for  dependence  was  placed  on  the  dens- 
y  of  the  concrete  to  make  it  impervious.* 
he  materials  available  were  crushed  granite 
id  several  bank  sands,  all  of  good  quality, 
ulcanite  cement  was  used.  The  granite 
gray  Westerly)  was  a  satisfactory  larger  ag- 
regate.  The  sand  chosen  was  that  which 
mtained  the  least  vegetable  matter  and 
lowed  the  greatest  percentage  of  strength, 
amples  of  sand  and  of  stone  were  sifted 
irough  a  set  of  sieves,  in  order  to  ascertain 
le  percentage  by  weight  retained  on  each 
eye.  From  these  data  curves  were  plotted, 
sing  the  percentages  passing  through  the 
ieves  as  ordinates  and  the  sizes  of  the  sieves, 
s  abscissas.  The  sand  (Curve  A,  Fig.  4) 
anged  from  1%-in.  gravel  down  to  grains 
assing  through  a  100-mesh  sieve.  The  stone 
Curve  B,  Fig.  4),  which  was  supposed  to  be 
rusher-run  below  1%-in.  with  the  dust 
:reened  out,  ranged  from  that  size  down  to  a 
ttle  very  fine  dust  which  was  carried  over 
le  screen  by  the  larger  pieces.    Then  a  curve 

•The  methods  of  mechanical  analysis  and  the 
olumetric  tests  used  were  those  discussed  in 
"aylor  and  Thompson's  "Treatise  on  Concrete: 
Main  and  Reinforced." 


mixture  having  a  curve  which  was  exactly 
like  the  ideal  at  every  screen,  were  mixed 
and  their  volumes  measured  by  taking  the  dis- 
tance from  the  top  of  a  cylindrical  can  to  the 
surface  of  the  concrete  after  the  sample  had 
been  thoroughly  tamped  in.  These  two  com- 
binations showed  the  same  density,  within  the 
limits  of  error  of  the  experiment,  but  were 
distinctly  and  unworkably  lacking  in  mortar. 
Proportions  varying  from  this  slightly,  in  both 
directions,  were  tried,  in  order  to  obtain  one 
having  a  maximum  density.  This  was  finally 
found  to  be  a  mixture  of  equal  parts  of  sand 
and  stone,  the  curves  for  which  averaged  6 
or  7  per  cent  higher  than  the  ideal  (Curve  D, 
Fig.  6).  The  reason  for  the  variation  of  the 
maximum  density  curve  from  the  ideal  may 
have  been  because  some  of  the  larger  aggre- 
gate was  gravel  (the  coarser  particles  of 
sand),  this  being  approximately  one-third,  if 
Vs  in.  is  considered  as  the  limit  between  sand 
and  stone.  Another  possible  reason  was  the 
shape  of  the  stone,  as  the  granite  crushed 
into  flat  and  finger-shaped  pieces,  rather  than 
into  the  regular  tetrahedrons  of  trap. 

The  proportion  of  cement  was  determined 
arbitrarily  from  the  fact  that  it  was  thought 
best  by  the  engineer  not  to  get  more  than  12 
cu.  ft.  of  concrete  from  a  barrel  of  cement,  in 
order  to  obtain  the  required  strength  and 
density  for  a  14-in.  wall  under  a  70-ft.  head. 
A  20 :40 :40  mixture  by  weight,  of  cement, 
sand,  and  stone  (sand  being  considered  as  it 
was  delivered  on  the  job,  and  containing  some 
gravel,  which  should  properly  be  classed  with 
the  larger  aggregate)  seemed  to  satisfy  all 
the  conditions.  This  made  about  11%  cu.  ft. 
of  concrete  per  barrel  of  cement,  and  showed 


water  was  added,  and  then  the  stone  was  thor- 
oughly incorporated,  following  one  of  the  cus- 
tomary methods  of  hand  mixing.  In  the  ear- 
lier experiments,  the  samples  were  measured 
in  a  galvanized-iron  can,  10  ins.  in  diameter 
and  15  ins.  deep.  Later,  a  piece  of  6-in. 
wrought-iron  pipe  with  a  removable  flat  plate 
on  the  bottom  was  used.  The  latter  gave 
greater  accuracy,  as  the  ratio  of  depth  to 
cross-section  for  an  equal  quantity  was  great- 
er. The  relative  volume  was  determined  by 
measuring  the  distance  from  the  surface  of 
the  sample  to  the  ton,  as  both  the  cans  were 
truly  cylindrical.  The  samples  were  put  into 
the  receptacle  with  a  bricklayer's  trowel,  and, 
as  placed,  were  thoroughly  tamped  with  a  2x4- 
in.  rammer  until  water  rose  to  the  surface. 
Tests  of  the  voids  in  the  sands  and  stone 
showed  that  the  volume  of  cement  was  10  per 
cent  in  excess  of  the  voids  in  the  sand,  and 
the  volume  of  mortar  was  more  than  10  per 
cent  in  excess  of  the  voids  in  the  stone,  as 
was  required  by  the  specifications. 

The  only  water-proofing  agent  used  was 
Limoid  (a  patented  form  of  hydrated  lime) 
to  the  extent  of  5  per  cent  by  weight  of  the 
cement.  Some  tests  made  by  the  writer 
seemed  to  indicate  that  the  addition  of  lime 
to  cement  increased  its  volume  by  approxi- 
mately the  volume  of  the  lime  added.  As  the 
cement  was  more  than  enough  to  fill  the  voids 
in  the  sand,  and  the  mortar  to  fill  the  voids 
in  the  stone,  it  is  difficult  to  see  wherein  lay 
the  advantage  of  the  lime. 

The  joints  were  given  special  care,  and  the 
separate  days'  work  seemed  to  be  completely 
bonded.  The  top  surface  of  the  concrete  was 
thoroughly  cleaned  each  night  after  it  had 
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taken  its  initial  set,  and  all  the  laitance  was 
removed,  leaving  clean  sand  and  stone  sur- 
faces exposed.  At  the  beginning  of  each 
pouring  the  surface  was  covered  with  grout, 
and  a  1-in.  layer  of  1 :3  mortar  was  put  in 
before  the  concrete.  The  first  joint  above  the 
floor  could  not  be  cleaned  before  final  set, 
because  the  floor  finish  was  fresh,  and  water 
could  not  be  run  over  it,  so  it  was  found  nec- 
essary to  clean  the  joint  with  muriatic  acid, 
and  even  this  was  not  sufficient  for  some 
parts,  and  they  had  to  be  picked. 

The  floor  had  a  1-in.  granolithic  finish,  and 
this  was  carried  up  as  a  plaster  coat  to  the 
top  of  the  inside  bevel.  The  outside  surface 
was  rubbed  with  carborundum  and  then  paint- 
ed with  a  grout  wash,  except  on  the  base, 
which,  from  the  ground  up  to  a  level  2  ins. 
below  the  top  of  the  moulding,  was  picked. 

Several  porous  spots  showed  dampness  on 
the  outside  when  the  tank  was  first  filled. 
These  spots  were  quite  wet  in  the  morning, 
but  the  sun  dried  the  most  of  them  in  the 
course  of  the  day.  They  were  treated  by  forc- 
ing grout  into  them.  A  cavity  was  picked  in 
the  wall  for  7  or  8  ins.  at  the  point  which 
seemed  to  be  the  source  of  the  leakage,  and  a 
%-in.  nipple,  6  ins.  long,  was  bedded  in  this 
with  1 :2  mortar,  the  inner  end  being  kept 
clear  by  filling  stone  around  it.  Grout  was 
then  forced  in,  under  a  pressure  of  about  100 
lbs.  per  sq.  in.,  furnished  by  a  tank  of  carbon 
dioxide  gas,  such  as  is  used  at  soda  fountains. 
This  eliminated  these  leaks.  Another  leak, 
which  appeared  along  the  top  of  the  moulding 
on  the  outside,  showed  as  a  horizontal  crack 
running  nearly  half  way  around  the  circum- 
ference, and  varying  in  amount  of  leakage. 
As  this  was  too  big  to  repair  by  grouting,  it 
was  decided  to  water-proof  it  from  the  inside. 
A  paraffin  treatment  was  tried  on  the  wall  for 
8  ft.  above  the  floor.  The  wall  was  heated 
with  charcoal  furnaces,  and  hot  paraffin  was 
applied ;  then  the  wall  was  reheated,  thus  forc- 
ing the  paraffin  into  the  pores.  Several  coats 
of  this  were  applied,  but  they  have  not  proved 
sufficiently  elastic  to  keep  the  wall  tight  tin- 
der stress. 

Apparently  this  leak  is  a  stress  strain,  due 
to  the  unequal  expansion  of  the  14-in.  wall 
and  the  thickened  base.  The  original  design 
had  been  changed  by  bringing  the  top  of  the 
inside  bevel  above  the  outside  molding  to  pre- 
vent this  very  difficulty,  but  without  entire 
success.  This  is  the  only  structural  defect 
which  has  been  brought  to  light,  thus  far,  and, 
in  the  design  of  concrete  tanks  under  high 
pressure,  is  one  of  the  greatest  difficulties  to 
overcome.  In  addition  to  the  differential  ex- 
pansion, there  is  also  the  change  of  stress  from 
the  compression  on  the  bottom  to  the  tension 
on  the  wall.  If  there  is  no  projecting  base, 
the  source  of  the  difficulty  is  simply  lowered 
to  the  junction  of  the  floor  and  wall.  All  the 
porous  spots  were  on  the  south  side,  and  most 
of  them  were  also  in  the  part  of  the  wall  near- 
est to  the  construction  tower,  where  drippings 
from  the  chute  fell  into  the  wall  forms. 

The  force  engaged  was  composed  of  about 
25  men :  1  superintendent,  1  engineer,  8  car- 
penters, 14  laborers  and  1  engineman.  The 
carpenters  made  the  wooden  and  steel  forms, 
and  did  most  of  the  work  on  the  reinforcing. 
The  laborers  did  the  concrete  work,  screened 
the  stone,  unloaded  materials,  and  acted  gen- 
erally as  helpers. 

The  lower  section  of  the  wall  and  the  floor 
were  put  in  on  June  15  in  20  hours  of  contin- 
uous work.  Each  of  the  first  few  sections 
above  the  floor  took  2  or  8  days.  When  well 
started,  however,  a  3-ft.  section  was  poured 
in  a  day.  This  meant  placing  the  steel  and 
moving  up  the  forms,  in  which  all  the  men 
were  used,  the  laborers  as  helpers,  cleaning 
and  greasing  the  forms,  etc.,  then  the  stage 
was  raised,  usually  about  noon,  and  the  con 
ir'tc  was  poured  in  the  afternoon.  It  was 
allowed  to  set  for  a  few  hours  while  the  men 
were  clearing  up  and  grttiii",  ready  for  the 
next  day's  work,  then  in  the  early  evening  the 
concrete  foreman  and  three  or  four  laborers 
cleaned  the  top  surface.  The  concrete  was 
finished  and  ready  for  the  dome  10  weeks 
after  the  floor  was  put  in. 

The  cost  of  the  work  is  given  in  Table  I 
In    i  on  iderinj.;    these   costs    note    should  be 


taken  of  the  fact  that  certain  parts  of  the 
work  were  done  under  pressure ;  namely,  those 
parts  for  which  the  whole  work  waited.  Other 
parts  were  done  in  a  more  leisurely  manner, 
owing  to  the  fact  that  men  cannot  work  con- 
tinuously at  their  maximum  speed.  For  ex- 
ample: In  the  morning  the  first  thing  done 
was  to  place  the  steel,  secondly,  to  raise  the 
forms,  and  thirdly,  to  raise  the  stage.  All 
these  had  to  be  done  before  concreting  could 
begin.  This  work  was  done  by  the  carpenters 
working  at  maximum  speed,  some  of  the  la- 
borers acting  as  helpers.  During  this  time 
the  other  laborers  were  screening  stone,  wash- 
ing down  the  walls,  etc.,  under  no  great 
pressure.  Later  in  the  afternoon  the  laborers 
were  working  at  top  speed  on  the  concrete, 
while  the  carpenters  were  placing  the  neces- 
sary bracing  on  the  staging,  and  getting  ready 
for  the  next  day's  work,  all  at  a  less  forced 
speed.  Consequently,  the  labor  costs  for  re- 
inforcement, forms  and  concrete  show  up 
much  better  than  those  for  staging,  screening 
stone,  finishing  the  wall,  etc. 

The  materials  were  delivered  by  a  granite 
company,  on  a  side  track  about  100  ft.  from 
the  site  of  the  work,  for  35  cts.  a  ton,  the  ad- 
ditional costs  being  for  the  labor  of  unloading 
and  carrving  the  materhls  to  the  site  of  the 
work.  The  steel  was  carried  bv  hand,  and 
the  cement  in  wheel-barrows.  The  stone  and 
snnd  were  delivered  in  piles  beside  the  mixer 
bv  carts.  The  following  prices  were  paid  for 
labor : 

Cents  per  hour 

Foreman  carpenter    48 

Foreman  carpenter    43%  and  45 

Carpenter's  helper    35 

Fnerineman    35 

Labor  foreman    50 

Laborers    22%  and  25 

The  following  prices  were  paid  for  mate- 
rials : 

Cement,  per  bbl.  (less  30  cts.  for  bags  re- 
turned)  $  1.52 

Sand,  per  yd.,  delivered  at  site   1.15 

Stone,  per  yd.,  delivered  at  site   1.07 

Limoid,  per  bag  (100  lbs.)  ■   1.00 

Plaster  of  paris,  per  bbl   2.00 

Steel,  per  ton,  plus  the  freight   38.00 

In  Table  I,  the  cost  of  the  stage  is  divided 


between  concrete,  forms,  and  steel,  in  the  pro- 
portions of  M,  Vz  and  XA.  In  the  labor  costs 
for  the  wall  steel,  about  one-third  is  charged 
to  bending  and  two-thirds  to  placing.  In  the 
secondary  reinforcement,  the  cost  of  bending 
was  a  negligible  quantity. 

The  capacity  of  the  stand-pipe  is  660,000 
gals,  and  its  cost  was  about  2%  cts.  per  gal. 
It  was  designed  and  built  by  the  Aberthaw 
Construction  Company  of  Boston,  Samuel  M. 
Gray,  M.  Am.  Soc.  C.  E.,  being  Consulting 
Engineer  for  the  water-works. 


Panama  Concrete  Costs.— For  the  fiscal! 

year  ending  June  30,  1911,  there  were  placed 
1,742,928  cu.  yds.  of  concrete  in  the  canal 
works.    The  costs  follow: 

Cost  per 
cu.  yd. 

Gatun  Locks   $6.5919fJ 

Gatun  Spillway    6.704*1 

Pedro  Miguel  Locks   4.7040 

Miraflores  Locks    4.6826 

Stone  in  bins  at  Gatun   2.340SB 

Stone  in  pile  at  Pacific  side   0.8443B 

Sand  in  storage,  Atlantic  side   1.8565 

Sand  in  storage,  Pacific  side   0.8284B 

The  difference  between  the  cost  of  towing* 
and  unloading,  and  that  of  transporting  by  I 
rail,  is  $0.7184  per  cu.  yd.  If  this  be  deduct-1 
ed  from  the  actual  cost  in  storage,  it  leaves1! 
a  cost  of  $1.6219  per  cu.  yd.  for  Porto  Bellol 
stone  at  Gatun,  as  against  $0.8443  for  stone* 
for  the  locks  on  the  Pacific  side.  The  haul  I 
for  sand  from  Nombre  de  Dios  is  40  miles, 
while  from  Chame  it  is  20  miles.  The  At-1 
lantic  Division  used  cableways  and  cranes  , 
for  unloading  the  sand,  while  the  Pacific 
Division  used  electric  cranes.  Omitting  the 
cost  of  transportation  from  the  sand  bank?  i 
to  the  docks  the  cost  to  the  Atlantic  Divi'  ( 
sion  was  $1.3142  per  cu.  yd.,  and  to  the! 
Pacific  Division  $0.6015  per  cu.  yd. 


Costs  of  Clerical  Work,  Panama.— Exam- 
ination of  the  costs  of  the  canal  construc- 
tion shows  that  the  amount  paid  for  salaries 
of  clerks  and  for  supervisory  forces,  was  26.0c 
per  cent  in  the  Atlantic  Division  and  22.98 
per  cent  in  the  Pacific  Division. 


TABLE  I. 


Items. 


-COST  OF  REINFORCED  CONCRETE  STAND-PIPE  AT  WESTERLY,  R 

r-  Cost  Per  Cubic  Yard. 

Plant  Cement 


Concrete: 

In  foundation   

In  floor   

In  walls  and  cornice. 

In  parapet   

In  walk  around  roof. 


and 

and 

Quantities. 

Labor. 

stage. 

limoid 

337  cu.  yd. 

$0.90 

$1.44 

$1.43 

119  cu.  yd. 

1.52 

1.44 

3.40 

423  cu.  yd. 

1.74 

2.14 

3.34 

13  cu.  yd. 

1.00 

2.14 

2.53 

Aggre- 
gate. 

$2.09 
1.56 
1.56 
1.56 


Total 

unit 

Total  1 

cost. 

cost. 

$5.86 

$1,975 

7.92 

942 

8.78 

3,714 

7.23 

94 

6C 

Finish : 


Rubbing  and  wash  on  walls   20,866  sq.  ft. 

Packing  on  plinth   573  sq.  ft. 

Plaster  on  plinth   132  lin.  ft. 

Picking  angle  for  plaster    

Granolithic  on  floor  and  plastering 

angle    1,767  sq.  ft. 

Granolithic  on  cornice   400  sq.  ft. 

Granolithic  on  outside  walk   343  sq.  ft. 


Forms: 


Foundation    450  sq.  ft. 

Plinth    1,249  sq.  ft. 

Walls    16,733  sq.  ft. 

Walls,  triglyphs   1,208  sq.  ft. 

Floor    247  sq.  ft. 

Cornice    1,163  sq.ft. 

Parapet    1.225  sq.  ft. 


-Cost  Per  100  Sq.  Ft. 

Cement 


Labor. 
$1.14 
14.14 
0.46 


Lum- 
ber. 


5.85 
2.25 
1.84 


and 
limoid. 
$0.03 


Aggre- 
gate. 


0.04 


4.43 
1.00 
3.60 


$0.15 
0.15 
0.15 


$1.17 
14.14 

1.26 


-Cost  Per  100  Sq.  Ft.- 
Plant 


Labor. 
$18.29 
12.50 
4.40 
18.00 
5.08 
38.32 
13.63 


and 
stage. 


$3.36 
3.36 


3.36 


Ma- 
terial. 

$3.40 
2.20 
5.46 

20.24 
2.20 

13. 5S 

8.41 


Steel  Reinforcement: 


6S  tons 
852  lln. 


20  cts. 
I ' ,  cts 


Rods   

Crosby  clips  

Pipe  standards  for  steel  

I  look   spacers   2.200  lln 

Office  and  General: 

Telephone,  stationery,  traveling,  etc  

Hoard   

Travel  and  •Uperlntendcncc  (at  beginning  of  work)  

Watchman  unci  lights  

Ilelav  (waiting  for  losl  ears  of  steel)  

Clearing  site  and  grading  

Selling  pli  es,  iii'inhnlc  cover  and  tablet  

Miscellaneous  extra  work  and  pipe  laying  

Materia!  for  steel  ladder,  $'.10.50;  setting  and  painting  ladder,  $11  25 

Gnastiivlno  tile  dome  

Trap  door  In  dome.  .  .   

Walherproollng  (test  blocks)  

Hand  (surety)   


Cost  Per  Ton. 
Stage.  Material. 
(4,60  839.00 


10.43 
3.40 

5.59 


$21.69 
14.70 
13.22 
41.60 

7.28 
55.26 
22.04 


$53.23 


244 
81 

16( 
33 

184 
14 

1$ 


$  9!> 
134 
2.212 
502 
IS 
643 
26! 


$3,619 
171 
169 


104 

12(1 
17- 
196 
135 
t.JOn 
s 

l'i 

10'. 


Total    ■J17.WB 


ctober  11,  1911. 
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mg    Column    Arms    for    Drills  in 
Tunnel  Work. 

(staff  article.) 
n  driving  tunnel  headings  of  oval  or  semi- 
:ular  cross  section,  ranging  from  10  or  12 

up  to  18  or  20  ft.  in  width  on  the  floor,  a 
itomary  method  is  to  employ  two  columns, 
:h  carrying  two  drills.  In  order  to  com- 
te  the  round  and  break  the  ground  to  best 
/antage  it  is  necessary  either  to  move  the 
umns  or  to  set  up  a  third  column.  Accord- 
•  to  Mine  and  Quarry,  a  device  for  obviat- 
;  this  delay  has  been  used  recently  with  suc- 
s  in  tunnels  on  the  line  of  the  New  York 
/  water  supply  aqueduct.  It  consists  mere- 
of  a  column  arm  of  unusual  length,  30  or 

ins.  This  is  set  near  the  bottom  of  the 
umn  and  gives  the  drill  a  much  wider 
ige  in  placing  the  holes  than  the  arm  of 
linary  length. 

/Vith  this  long  arm  a  tunnel  wall  or  rib  may 
carried  straight,  instead  of  as  a  series  of 
sets,  with  the  resulting  roughness,  which 
ist  be  reduced  by  filling  or  trimming.  In 
:  sketch,  Fig.  1,  is  shown  a  column  with  a 
)rt  arm.  It  must  be  set  far  enough  from 
:  rib  to  permit  the  arm  to  swing  between 
;  rib  and  the  column  when  the  arm  is 
ced  for  drilling  the  holes  at  the  top  of  the 
pel. 

Tole  No.  1  is  drilled  with  the  arm  on  the 
t  side  of  the  column.  The  arm  is  then 
ung  to  the  position  Shown  in  the  cut,  and 
les  Nos.  2,  6,  7  and  8  drilled.  If  this  arm  or 
bottom  arm  of  the  same  length  is  used  for 
:  lower  rib  holes,  Nos.  3,  4  and  5  would  be 
lied  as  shown  in  Fig.  2,  leaving  an  offset, 
rhe  use  of  a  long  arm  on  this  column  allows 
les  Nos.  3,  4  and  5  to  be  drilled  as  shown  in 
3,  and  the  difference  in  appearance  of  the 
when  the  two  arms  are  used  is  shown  by 
js.  2  and  3.  These  arms  are  of  course  made 
extra  strong  material  to  withstand  the 
ain  placed  on  them  when  the  drill  is  work- 
f  at  the  outer  end. 

scords  and  Costs  of  Core  Drill  Bor- 
ings in  1909-10  by  the  Nova  Scotia 
Department   of   Mines,  with 
Summary  of  Costs  for 
4  Years. 
(staff  article.) 
The  Nova  Scotia  Department  of  Mines  has 
med  and  operated  a  number  of  core  drills 
r  prospecting  purposes  since  1907.    The  re- 
rts  on  the  work  for  1908  were  given  in  our 
ue  for  July  28,  1909.    We  present  at  this 
ne  the  records  and  costs  of  the  work  since 
98.    In  1909  14  holes  were  put  down  their 
mbined  depth  being  5,577.5  ft.    Of  this  total 
pth  3,317.6  ft.  were  drilled  with  Sullivan 
imond  drills  and  2,198.9  ft.  were  drilled  with 
ilyx  drills. 

Drill  No.  I. — This  is  a  steam  calyx  drill 
oducing  a  6-in.  core.  Its  work  comprised 
£  drilling  of  one  hole  during  the  year,  347 

3  ins.  deep,  near  New  Glasgow,  for  the 
3va  Scotia  Steel  &  Coal  Co.  The  material 
countered  consisted  of  various  shales  and 
ndstone  in  alternate  layers.  Work  was  be- 
:n  Sept.  28,  and  completed  Nov.  17,  working 
>uble  shifts.  The  average  rate  of  drilling  was 
■  ft.  of  hole  per  hour,  and  the  maximum 
te  was  5.83  ft.  of  hole  per  hour.    The  cost 

the  hole  follows : 

Per  lin.  ft. 

bor    $277.18  $0.7982 

magement    170.82  0.4919 

iel    147.50  0.4247 

ght,  oil,  waste,  etc   5.13  0.0147 

tot    6.75  0.0194 

imber    16.66  0.0479 

-sing— pipe    14.00  0.0403 

tot— bits    7.50  0.0211 

avel    2.00  0.0050 

Total    $647.54  $1.8647 

Drill  No.  2. — This  drill,  a  steam  driven  dia- 
ond  drill  bored  six  holes  aggregating  2,165.9 


ft.,  producing  a  15/16  in.  core.  Two  holes  were 
put  down  for  the  Acadia  Coal  Co.  The  first 
hole  was  in  the  Allan  shaft,  550  ft.  from  the 
shaft  bottom  and  was  bored  in  an  easterly 
direction  at  an  elevation  of  25°.  The  maximum 
rate  of  boring  was  4.3  ft.  in  one  hour  and  the 
average  rate  was  1  ft.  in  one  hour.  The  work 
was  begun  Sept.  26  and  completed  Oct.  15, 
boring  double  shift  to  a  depth  of  318.75  ft. 
The  material  encountered  consisted  of  shale. 
The  cost  follows : 

Labor    $  76.50  $0.2340 

Management    101.20  0.3186 

Light,  oil,  waste,  etc   2.31  0.0072 

Carbon— wear    5.00  0.015; 

Blank— bits    2.00  0.006.: 

Casing— pipe    2.20  0.006) 

Total    $189.21  $0.58Sr 
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Figs.  1  to  3 — Sketches  Showing  Use  of  Lone 
Column  Arms  for  Drills  in  Tunnel  Work. 


Another  hole  bored  from  the  same  location 
as  the  one  just  recorded  was  drilled  at  an  ele- 
vation 45°.  The  fastest  rate  of  boring  was  4 
ft.  2  ins.  in  one  hour  and  the  average  rate  was 
1  ft.  per  hour.  Drilling  commenced  Oct.  22 
and  was  completed  Nov.  1,  boring  double  shift. 
The  hole  was  drilled  through  shale  and  into 
14  ft.  of  coal  at  a  depth  of  191.25  ft.  The  cost 
of  the  hole  follows : 

Labor    $  47.10  $0.2453 

Management    58.00  0.3033 

Light,  oil,  waste,  etc   .60  0.0031 

Carbon — wear    3.00  0.0157 

Blank— bits    1.00  0.0052 

Total    $109.70  $0,572.; 

At  Woodburn,  this  drill  put  down  four  holes 
aggregating  1,748.42  ft.  The  first  hole  was 
begun  Nov.  18  and  completed  Jan.  18  to  a  depth 
of  618.0  ft.    The  fastest  rate  for  boring  was 


-1.42  ft.  in  1  hour  and  the  average  was  1.3  ft. 
in  1  hour.  The  hole  was  bored  through  shale 
and  sandstone  with  occasional  layers  of  clay. 
The  strata  dipped  9°  north  and  20  east.  The 
cost  of  the  hole  follows: 

Per  ft. 

Labor    $  99.00  $0.1602 

Management    252.93  0.4092 

Fuel    33.50  0.054.2 

Light,  oil,  waste,  etc   3.85  O.O0C3 

Carbon— wear    6.00  0.0097 

Lumber  .'   15.83  0.0256 

Casing— pipe    3.60  0.0058 

Truckage    25.00  0.0401 

Blank  bits    3.00  0.0048 

Core  lifters  and  shells   11.95  0.019:; 

Total    $454.66  $0.7355 

The  second  hole  for  the  Woodburn  Mining 
Co.  was  put  down  to  a  depth  of  350.1  ft.  The 
fastest  rate  bored  was  3.2  ft.  in  1  hour  while 
the  average  rate  was  1.0  ft.  per  hour.  The  hole 
was  commenced  on  Jan.  29  and  completed 
Mar.  9,  boring  single  shifts.  The  material 
drilled  was  sandstone  and  clay.  The  cost  fol- 
lows : 

Labor    $  63.00  $0.1799 

Management    214.85  0.6136 

Fuel    25.00  0.0714 

Light,  oil,  waste,  etc   1.80  0.0051 

Carbon— wear    8.00  0.0285 

Lumber    8.00  0.0285 

Truckage    15.00  0.0428 

Blank  bits    2.00  0.0057 

Core  lifters  and  shells   5.65  0.0161 

Total    $343.30  $0.9916 

The  third  hole  made  with  this  drill  for  the 
Woodburn  Co.  was  started  Mar.  17  and  aban- 
doned on  Mar.  20,  the  strata  passed  through 
being  13  ft.  4  ins.  of  surface  material  and  28 
ft.  4  ins.  of  New  Glasgow  conglomerate,  a 
total  of  41  ft.  4  ins.  The  cost  was  $55.95  or 
$1,355  per  ft. 

The  fourth  hole  was  drilled  to  a  depth  of 
739.0  ft.,  commencing  on  Mar.  31  and  com- 
pleting the  hole  on  May  28,  boring  single 
shift.  The  fastest  rate  for  this  hole  was  9  ft. 
2  ins.  in  1  hour  and  the  average  rate  was  1.8 
ft.  per  hour.  The  dip  of  the  strata  was  15° 
to  the  north.  The  material  consisted  mostly  of 
shale,  sandstone  with  one  or  two  thin  strata 
of  conglomerate.    The  cost  follows : 

Labor    $  60.00  $0.0813 

Management    201.40  0.2901 

Fuel    24.90  0.0337 

Light,  oil,  waste,  etc   5.33  0.0072 

Carbon  wear    5.00  0.0067 

Lumber    8-00  0.0108 

Casing  pipe    2.95  0.0040 

Truckage    21.50  0.0291 

Blank  bits    3.00  0.0040 

Core  lifters  and  shells  used..       11.95  0.0162 

Total    $344.05  $0.4831 

Drill  No.  3. — This  drill,  a  hand-diamond  drill 
was  used  for  the  drilling  of  three  holes  dur- 
ing the  year.  The  first  was  drilled  to  a  depth 
of  312.0  ft.  through  shale  and  sandstone.  The 
fastest  rate  of  drilling  was  4.2  ft.  in  1  hour  and 
the  average  drilling  rate  was  0.9  ft.  per  hour. 
The  hole  was  commenced  Mar.  24  and  com- 
pleted May  14,  1909,  boring  single  shifts.  The 
cost  follows: 

Labor    $101.29  $0.3246 

Management   139.65  0.4476 

Fuel  (gasoline)    22.66  0.0726 

Light,  oil,  waste,  etc   1.25  0.004<i 

Carbon  wear    12.00  0.0384 

Casing — pipe    5.50  0.0176 

Freight  and  truckage   22.00  0.0705 

Total    $304.35  $0.9753 

The  second  hole  drilled  with  this  machine 
was  commenced  on  June  4  and  put  down  22.75 
ft.  when  the  casing  was  broken  and  the  hole 
was  abandoned. 

The  third  hole  was  commenced  on  June  22 
and  completed  July  22  boring  single  shift.  The 
average  rate  of  boring  was  0.7  ft.  per  hour. 
The  material  encountered  was  sandstone,  shale 
and  conglomerate.  The  total  depth  of  the 
hole  was  167.9  ft.  at  the  following  cost: 

Totals.       Per  ft. 

Labor    $  63.36  $0.3773 

Management    90.00  0.5360 

Fuel  (gasoline)    16.50  0.09S2 

Carbon  wear    55.00  0.3275 

Total    $230.86  $1.3390 
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Drill  No.  5. — This  drill  was  a  steam  Calyx 
drill  producing  a  6-in.  core.  One  hole  was  put 
down  with  this  drill  during  the  year.  The 
hole  was  put  down  in  Richmond  County.  The 
hole  was  drilled  to  a  depth  of  1102.2  ft. 
through  shale  and  sandstone.  It  was  com- 
menced on  Sept.  15  and  completed  Nov.  10, 
boring  double  shift.  The  fastest  rate  of  boring 
was  5.75  ft.  in  1  hour  and  the  average  rate  of 
boring  was  1  ft.  per  hour.    The  costs  follow : 

Totals.       Per  ft. 

Labor    $735.95  $0.6677 

Management    270.00  0.2449 

Fuel    177.00  0.1605 

Light,  oil,  waste,  etc   26.00  0.0236 

Shot    70.00    •  0.0635 

Lumber    8.40  0.0O76 

Freight  and  truckage   125.50  0.113S 

Shot  bits    36.00  0.0326 

Core  barrels    39.20  0.0356 

Total   $1,488.05  $1.3498 

Drill  No.  6. — Drill  No.  6  was  a  steam  Calyx 
drill  producing  a  6-in.  core.  Two  holes  were 
put  down  by  this  drill,  aggregating  1,321.5  ft. 
The  first  hole  was  put  down  to  a  depth  of  470 
ft.  through  shale  and  sandstone.  The  fastest 
rate  of  boring  was  1.33  ft.  in  20  minutes  and 
the  average  rate  on  the  hole  was  1  ft.  per 
hour.  The  hole  was  commenced  on  Nov.  24 
and  completed  on  Dec.  22,  boring  double  shift. 
The  dip  of  the  strata  was  15°  northeast.  The 
cost  follows : 

Totals.       Per  ft. 

Labor    $279.87  $0.5955 

Management    93.45  0.198S 

Fuel    78.00  0.1659 

Light,  oil,  waste,  etc   9.60  0.0242 

Shot    40.00  0.0851 

Lumber    81.62  0.1736 

Freight,  trackage  and  erecting 

building    403.86  0.8594 

Shot  bits    34.40  0.0732 

Core  barrels    44.00  0.0963 

Total   $1,064.80  $2.2720 

The  second  hole  put  down  by  this  drill  was 
carried  to  851.5  ft.  through  hard  sandstone  and 
shale.  The  fastest  rate  of  boring  was  11.42 
ft.  in  1%  hours  and  the  average  rate  was  0.4 
ft.  per  hour.  The  hole  was  commenced  on  May 
7  and  completed  Oct.  23,  boring  double  shift. 
The  dip  of  the  strata  from  vertical  varied  to 
70°.  The  hole  cost  $3.29  a  foot  made  up  as 
follows : 

Totals.       Per  ft. 

Labor   $1,002.80  $1.1652 

Management    365.38  0.4245 

Fuel    225.00  0.2614 

Truckage  on  coal   357.85  0.4158 

Light,  oil,  waste,  etc   10.00  O.Ollfi 

Shot    37.50  0.0435 

Gravel    2.00  0.0022 

Freight,  truckage,  watchman, 

etc   636.10  0.7391 

Shot  bits    163.60  0.1901 

Shot  barrels    32.00  0.0371 

Total   $2,832.23  $3.2906 

Drill  No.  8. — Drill  No.  8  was  a  steam  dia- 
mond drill  built  for  a  capacity  of  1,500  ft.  and 
producing  a  2-in.  core.  This  drill  was  used 
for  one  hole  during  this  year  which  was 
drilled  to  a  depth  of  710  ft.  at  Westville,  Nova 
Scotia.  The  fastest  rate  of  boring  for  this 
hole  was  3.07  ft.  in  1  hour,  while  the  average 
rate  was  2  ft.  per  hour.  The  hole  was  com- 
menced on  July  24  and  completed  Sept.  8, 
boring  single  shift.  The  dip  of  the  strata  was 
250  in  an  easterly  direction.  The  material  en- 
countered was  shale.  The  cost  of  the  hole 
follows : 

Totals.       Per  ft. 

Labor    $120.90  $0.1702 

Management    294.80  0.415] 

Kuel    34.25  0.0482 

Light,  oil,  waste,  etc   5.50  0.0077 

Carbon  wear    37.00  0.0521 

Lumber    15.00  0.0211 

Casing  pipe    20.16  0.028:: 

fr.ii.-l. I    KI.KO   illi 

Water    52.00  0.0732 

I'lpe  fittings  and  nails   29.00  0.010s 

Blank  bits    2.16  0.0080 

<•<,!<■  lifters  and  shells   15.40  0.0217 

Total    $0(59.97  $0.9430 

DXZLUMG  in  1010. 
I  h<    report  for  1910  covering  the  work  in 
Novo  S'olia  unhides  the  drilling  of  15  holes 
making  n  total  depth  of  5,221.42  ft.,  of  which 

I,  '197  07  II  were  drilled  bv  diamond  drills  and 
728.92  ft.  were  drilled  by  calyx  drills.  The 
average  eost  per  foot  for  all  boring  was  $0.99. 

Drill  Nn.  1. — A  steam  diamond  drill  produc- 
ing a  '  in  core  was  used  for  5  holes  aggrcgat 

II,  ,.   MiiJI  .X  ft      I  he  lirsl  hole  was  put  down 


at  Grounds  Point,  Pictou  County,  through  a 
material  consisting  of  sandstone,  shale  and  oc- 
casional strata  of  conglomerate,  to  a  depth  of 
462.67  ft.  The  fastest  rate  of  boring  was  5.33 
ft.  in  one  hour  and  the  average  rate  was  1.93 
ft.  per  hour.  The  hole  was  commenced  Nov. 
13  and  completed  Dec.  11,  boring  single  shifts. 
The  dip  of  the  strata  was  11°  northeast.  The 
cost  of  the  hole  was  $0,776  a  ft.,  made  up  as 
follows : 

Totals.       Per  ft. 

Labor    $  60.50  $0.1308 

Management    164.96  0.3565 

Fuel  (coal)    26.15  0.0565 

Light,  oil,  waste,  etc   3.38  0.0073 

Carbon  wear    22.00  0.0476 

Lumber    24.82  0.0536 

Casing  pipe    10.58  0.0229 

Freight  and  truckage   27.00  0.0583 

Steel  casing  shoe   3.50  0.0076 

Blank  bits    1.44  0.0031 

Core  shells  and  lifters   14.70  0.0318 

Total   .    $359.03  $0.7760 

The  second  hole  was  put  down  at  Southamp- 
ton to  a  depth  of  77.58  ft.  through  surface  soil 
and  gravel  when  boring  was  discontinued  and 
drill  removed  to  the  site  of  the  third  hole, 
which  was  also  located  at  Southampton.  The 
second  hole  cost  $367.01  or  $4.72  a  ft.  Work 
on  the  third  hole  was  started  on  June  1  and 
was  completed  on  Aug.  3.  The  boring  from 
June  1  to  July  1  was  with  double  shift  and 
from  then  on  was  with  single  shift.  The  fast- 
est rate  of  boring  was  5.25  ft.  in  1  hour  and 
the  average  rate  was  1.2  ft.  in  one  hour.  The 
dip  of  the  strata  was  15°  north.  The  material 
encountered  was  shale  and  sandstone.  The  hole 
was  put  down  to  a  depth  of  1,217.58  ft.  The 
hole  cost  $0,724  per  ft.  which  was  made  up  as 
follows : 

Totals.       Per  ft. 

Labor    $147.00  $0.1207 

Management    370.22  0.3041 

Fuel  (coal)    69.33  O.0569 

Light,  oil,  waste,  etc   10.88  0.0089 

Carbon  wear    140.00  0.1150 

Material  used  in  housing   20.00  0.0164 

Casing  pipe    11.40  0.0093 

Freight,  truckage,  etc   74.09  0.0609 

Blank  bits    5.76  0.0047 

Core  shells    10.50  0.0086 

Core  lifters    22.40  0.0183 

Total    $881.58  $0.7238 

Drill  No.  2.-—  This  was  a  steam  diamond  drill 
producing  15/16  in.  core.  This  drill  was  used 
for  drilling  4  holes  during  the  year,  aggregat- 
ing a  depth  of  1,144.33  ft.  The  holes  were  all 
put  down  in  Glengarry  Valley. 

The  first  hole  was  put  down  to  a  depth  of 
299.83  ft.  The  hole  was  commenced  Oct.  11 
and  completed  Nov.  10,  boring  single  shift. 
The  average  rate  of  boring  was  1.4  ft.  per 
hour.  The  material  encountered  consisting  of 
sandstone  and  shale.  The  dip  of  the  strata  was 
15°  south  and  24°  east.  The  hole  cost  $0.68 
per  foot  as  follows : 

Totals.       Per  ft. 

Labor    $  50.25  $0.1675 

Management    90.00  0.3000 

Fuel   (coal)    44.00  0.1467 

Light,  oil,  waste,  etc   1.90  0.0063 

Carbon  wear    4.00  0.0133 

Lumber   . .         3.00  O.OlOo 

Core  lifters  and  shells   11.95  0.0399 

Total    $205.10  $0.6857 

The  next  hole  put  down  with  this  drill  was 
commenced  on  Nov.  15  and  finished  Dec.  3, 
boring  single  shift  to  a  depth  of  81  ft.  The 
fastest  rate  of  boring  of  the  hole  was  4.42  ft. 
in  I  hour  or  an  average  rate  of  0.65  ft.  per 
hour.  The  dip  of  the  strata  was  13°  south  and 
24°  cast.  The  material  encountered  was  sand- 
stone, shale  and  conglomerate.  This  hole  cost 
$1.81  a  ft.  made  up  as  follows: 

Totals.       Per  ft. 
Labor    $  38.25  80.4652 

Management    70.00  0.8:1:10 

Kuel  (coal)    7.00  0.083:: 

Light,  oil,  waste,  etc   0.50  0.0060 

Trueknge,  ete   33.50  0.8887 

Carbon  wear  (nil)      

Lumber    3.00  0.035; 

Total    $152.25  $1.8119 

The  next  hole  was  commenced  OS  Jan.  II 
and  completed  July  30,  1910,  no  work  being 
done  between  Jan.  26  and  April  20,  inclusive. 
I  he  boring  was  clone  by  single  shifts  to  a 
depth  of  li'!5  .p>  ft.  The  fastest  rate  of  boring 
for  the  hole  was  3.17  ft.  in  I  hour  while  the 
average-  rale  was  (1.09  ft.  per  hour.  The  ma- 
terial encountered  was  sandstone  and  shale  and 


the  dip  of  the  strata  was  80°  to  the  vertical 
south  and  24°  east.  The  hole  cost  $1.09  a  ft. 
as  follows : 

Totals.       Per  ft. 

Labor    $182.25  $0.2868 

Management    378.00  0.5948 

Fuel  (coal)    83.00  0.1306 

Light,  oil,  waste,  etc   6.70  0.0105 

Carbon  wear    30.00  0.0472 

Casing  pipe    4.00  0.0063 

Blank  bits,  shells,  lifters   5.61  0.008S 

Total    $689.56  $1.0850 

The  next  hole  was  drilled  in  vertical  strata 
to  a  depth  of  125  ft.  from,  the  bottom  of  the 
shaft  to  the  depth  of  125  ft.  The  average  rate 
of  boring  was  1  ft.  per  hour  and  the  fastest 
rate  was  3.75  in  one  hour.  The  hole  was  com- 
menced Aug.  30  and  completed  Sept.  3,  boring 
single  shift.  The  hole  was  bored  at  an  angle 
of  45°,  the  material  encountered  being  clay, 
sandstone,  shale  and  coal.  The  hole  cost  $1.17 
a  ft.  made  up  as  follows : 

Totals.       Per  ft 

Labor    $  38.25  $0.3060 

Management    62.50  0.5000 

Fuel  (wood)   .J.:,....'...         4.00  O.0320 

Light,  oil,  waste,  etc  0.80  0.0064 

Carbon  wear   6.00         0.0480  ■ 

Casing  pipe    4.00  0.0320 

Blank  bits    0.50  0.0040 

Freight,  truckage,  etc   30.50  0.2440 

Total    $146.55  $1.1724 

Drill  No.  3. — This  drill  was  a  hand  power 
diamond  drill  producing  a  core  15/16  in.  in 
diameter.  The  drill  was  used  for  drilling  5 
holes  during  the  year  in  Maccan,  Cumberland 
County.  The  aggregate  depth  of  all  the  holes 
drilled  was  1,651.75  ft. 

The  first  hole  was  carried  to  a  depth  of 
361.5  ft.  through  shale  and  sandstone.  .  The, 
average  rate  of  boring  was  1.2  ft.  per  hour. 
The  hole  was  commenced  on  July  2  and  com-; 
Dieted  on  Aug.  4,  boring  double  shift.  The 
drill  at  this  place  was  operated  by  a  small  en- 
gine. The  dip  of  the  strata  was  44°  south  and 
5°  west.  The  cost  of  the  hole  was  $.082  per 
ft.  made  up  as  follows : 

Totals.       Per  ft, 

Labor    $144.50  $0.400S 

Management    98.71  0.2738 

Fuel  (coal)    12.81  0.0355, 

Light,  oil,  waste,  etc   1.32  0.0037, 

Carbon  wear    18.00  0.0499 

Casing  pipe    0.87  0.0024 

Lumber,  derrick,  legs,  etc   10.00  0.0277 

Freight    8.69  0.0241 

Total    $294.90  $0.8179 

The  second  hole  bored  with  this  drill  was 
commenced  Aug.  5  and  completed  Aug.  20. 
1910,  boring  double  shift  and  operating  the  drill 
by  means  of  a  small  engine.  The  dip  of  the 
strata  was  45°  south  and  5°  west.  The  depth 
of  the  hole  was  285.25  ft.  The  material  en- 
countered was  sandstone  and  shale,  and  the 
cost  of  the  hole  was  $0.80  a  ft,  made  up  as 
follows : 

Totals.       Per  ft. 

Labor    $111.75  $0.3917 

Management    83.99  0.2944 

Fuel  (coal)    7.50  0.0263 

Light,  oil.  waste,  etc   2.85  0.0100 

Carbon  wear    15.00  0.0526 

Casing  pipe    1.20  0.0042 

Laying  water  pipe   7.25  0.0254 

Total    $229.54  $0.S046 

The  third  hole  was  put  down  to  a  depth  of 
303  5  ft.  The  hole  was  commenced  on  Aug. 
24  and  completed  Sept.  16,  boring  double  shift 
and  operating  the  drill  by  a  small  engine.  The 
dip  of  the  strata  was  38°  south  and  5°  west. 
The  fastest  rate  of  boring  was  2.83  ft.  in  1 
hour  and  the  average  rate  of  boring  was  0.9 
ft.  per  hour.  The  material  encountered  was 
sandstone  and  shale.  The  cost  of  the  hole 
was  $1.10  per  ft.,  as  follows: 

Totals.       Per  ft. 

Labor    $179.75  $0,494.'. 

Management    14:!. 90  0.3959> 

Fuel  (coal)    15.00  0.0418 

Light,  oil,  wast.-,  ete                         2.50  0.0069 

Carbon  wear    IS. 00  0.0495 

Cosing  pipe                                           1.56  0.0043 

Couplings,  ete                                      1.65  0.0046 

Holler   repairs,   ete   37.00  0.1018 

BlUlk  bits,  core  shells                      2.36  0.0065 

Total    $401.72  $1.10621 

The  fourth  hole  was  commenced  Sept.  17 
and  completed  Oct.  3  to  a  depth  of  281.5  ft. 
The  dip  of  the  strata  was  not  determined.  The 
fastest  rate  of  boring  was  I  tt.  111  I  hour  and 
the  average   rate  was  0  9  ft    per  hour  The 
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A  summary  of  the  costs  of  the  work  given 
above  is  interesting  from  the  standpoint  of 
comparison  between  the  diamond  and  shot 
drills.  This  is  about  the  only  place  on  this 
continent  where  the  two  types  of  drills  are 
employed,  working  in  the  same  formation. 

Following  is  a  summary  of  costs  for  the  past 
4  years.  The  average  for  the  past  3  years  is 
taken  because  the  year  1907  shows  costs  only 
for  one  type  of  drill : 


IIIU7. 

Footage  of  all  drills   6,273 

Footage  by  diamond  drills  

Footage  by  Calyx  drills  

Cost  per  ft.  all  boring   1.23 

Cost  per  ft.  diamond  drills  73 

Cost  per  ft.  Calyx  drilling   1.71 

Diamonds  cost  per  ft   0.0129 

Shot  cost  per  ft.  Calyx  drill   0.47 


through  soft  rock  coal  clay  and  such  ma- 
terials. In  prospecting  it  is  desirable,  and  in 
many  cases  necessary,  to  obtain  an  entire  core 
held  intact  in  order  to  determine  the  true 
nature  and  conditions  of  the  strata  from  which 
the  core  is  taken.  In  practice,  however,  it  has 
been  found  that  the  soften  material  has  fre- 
quently been  washed  away  by  the  water  com- 
ing in  contact  with  the  core  above  the  cut- 


Av.  last 


1908. 

1909. 

1910. 

3  years 

7,905 

5,576 

5,222 

6,234 

2.962 

3,378 

4,498 

3,613 

3,412 

2,198 

724 

2.111 

1.06 

1.405 

.99 

1.057 

0.845 

0.79 

.93 

.855 

1.34 

2.166 

1.44 

1.642 

0.077 

0.037 

0.067 

0.060 

o.or>6 

0.055 

0.02 

0.044 

aterial  encountered  was  sandstone,  shale  and 
•e  clay.   The  hole  cost  $0.82  a  ft.,  as  follows : 

Totals.       Per  ft. 

ibor    $109.36  $0.3842 

anagement    82.00  0.2881 

lei  (coal)    9.00  0.0316 

ght,  oil,  waste,  etc   2.00  0.0070 

irbon  Wear    16.00  0.0562 

ising  pipe    1.68  0.0059 

)iler  repairs    13.00  0.0457 

ank  bits,  core  shells   2.17  0.0076 

Total    $235.21  $0.8263 

The  next  hole  was  put  down  to  a  depth  of 

0  ft.  through  shale,  sandstone  conglomerate 
id  fire  clay  with  occasional  thin  layers  of 
al.  The  fastest  rate  of  boring  was  4.5  ft.  in 
hour  and  the  average  rate  was  1  ft.  per  hour, 
tie  hole  was  commenced  on  Oct.  5  and  com- 
eted  Oct.  22,  1910,  boring  double  shift.  The 
ill  was  operated  by  a  small  engine.  The 
p  of  the  strata  was  44°  south  and  5°  west, 
tie  hole  cost  $0.74  a  ft.,  made  up  as  follows: 

Totals.  Per  ft. 

Lbor    $118.99  $0.3306 

anagement    100.40  0.2789 

lei  (coal)    17.50  0.0486 

ght,  oil,  waste,  etc   1.50  0.0040 

irbon  wear    14.00  0.0389 

ising  pipe    3.18  0.008S 

■eight    8.69  0.0241 

>re  shells  and  bits   2.17  0.0060 

Total    $266.43  $0.7399 

Drill  No.  5. — This  was  a  steam  calyx  drill 
•oducing  a  6-in.  core,  this  drill  was  used  for 
•illing  one  hole  to  the  depth  of  559  ft.  through 
lale,  sandstone  and  conglomerate.    The  dip 

1  the  strata  was  northwest  24°  at  the  surface 
id  70°  at  the  bottom  of  the  hole.  The  fastest 
ite  of  boring  was  6.33  ft.  in  one  hour.  The 
rilling  was  commenced  Mar.  22  and  the  hole 
as  completed  May  13,  1910,  boring  single 
lift.  The  cost  of  the  hole  was  $1.43  a  ft.,  as 
illows : 

Totals.       Per  ft. 


ibor    $181.88  $0.3221 

anagement    200.20  0.354'i 

uel  (coal  and  wood)   173.88  0.3070 

Ight,  oil,  waste,  etc   13.25  0.023  ', 

lot    10.50  0.01S6 

ravel    3.00  0.0053 

umber    45.00  0.0797 

ising  pipe    10.00  0.0177 

reight  and  truckage   156.07  0.2761 

hot  bits    11.18  0.0198 

Total    $804.96  $1.4256 


A  New  Patented  Core  Drill. 

(staff  article.) 
The    accompanying    drawing    illustrates  a 
new  rotary  core  drill    for    use    in  drilling 


Fig.  1.    Sketch  Showing  Construction  of  a 
New  Patented  Core  Drill. 


ting  edge  of  the  bit.  The  new  drill  com- 
prises an  outer  barrel  having  an  annular  cut- 
ting bit  on  the  end,  and  an  inner  barrel  which 
also  is  provided  with  an  annular  cutting  edge. 
The  inner  barrel  is  the  core  barrel  and  is 
arranged  so  as  to  permit  independent  rota- 
tion if  desired.  The  flow  of  water  down  the 
drill  rods  is  directed  between  the  inner  and 
outer  tubes  or  barrels  of  the  bit,  and  cannot 
come  in  contact  with  the  core  in  the  core 
barrel.  The  cutting  edges  of  the  inner  and 
outer  barrels  are  arranged  so  that  they  may 
be  secured  in  adjusted  position  lengthwise 
with  one  another.  In  the  accompanying  illus- 
trations A  shows  the  arrangement  used  with 
chisel-edged  core  bit  with  the  core  barrel 
extending  slightly  below  the  edge  of  the  outer 
barrel.  This  also  shows  the  arrangement  for 
the  independent  rotation  of  the  core  barrel 
by  means  of  the  ball-hearing  swivel  connec- 
tion. The  illustration  B  shows  a  core  bit  hav- 
ing a  blunt  end  for  boring  through  hard  coal 
or  very  hard  materials.  This  bit  is  provided 
with  nitches  or  slots  in  its  peripheral  edge 
portion  to  allow  for  the  passage  of  the  water. 
As  will  be  noted,  the  core  barrel  of  this  bit 
is  arranged  to  prevent  independent  rotation, 
by  the  removal  of  the  ball-bearings  and  the 
insertion  of  the  pins  shown  at  the  top  of  the 
core  barrel. 

The  drill  is  the  invention  of  Mr.  Herman  R. 
Ameling  of  Decatur,  111. 
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tost   Data   of   Experimental  Water- 
bound  Macadam  and  Bituminous 
Macadam  Roads  Constructed 
by  the  Illinois  Highway 
Commission. 
(staff  article.) 

During  the  past  four  years  the  Illinois  High- 
ly Commission,  of  which  Mr.  A.  N.  Johnson 
;  Engineer,  has  constructed  some  30  or  40  ex- 
erimental  macadam  and  bituminous  macadam 
oads.  The  first  of  these  roads  was  con- 
tracted in  1906.  Cost  data  on  the  1906  work 
'ere  given  in  Engineering  &  Contracting  of 
^pril  10,  1907,  and  the  data  on  the  work  done 
i  1907  were  given  in  Engineering  &  Con- 
Racting  of  Nov.  18,  1908.  The  Third  An- 
ual  report  of  the  Commission  covering  the 
ears  1908  and  1909,  which  has  just  been  is- 
ued,  contains  much  data  on  road  construction 
1  these  years.  From  this  report  we  have 
aken  the  matter  in  this  article. 

In  the  report  for  1907  (see  Engineering  & 
Contracting,  Nov.  18,  1908),  the  Commission 
;ave  the  estimate  on  the  labor  cost  of  ma- 
adam  roads  shown  in  Table  I. 
'ABLE  I. — LABOR  COST  OF  MACADAM  CON- 
STRUCTION IN  1906-7. 

Per  cu.  yd. 
Per  cent  stone. 
Costs,    of  total.  Loose. 

Ixcavation   $  5,079  12.4   

Shaping  roadbed    3,452  S.3   

. rimming  shoulders  ....    2,226  5.3   

iuperintendence,  watch- 
man, etc   4,114  9.9   

Unloading    stone  from 

car    4,205         10.1  $0,096 


Hauling  stone    14,129  34.0 

Spreading  stone    3,537  8.5 

Rolling    4.801  11.5 


.320 
.080 
.109 


Totals   $41,543       100.0  $0,605 

The  estimate  shown  in  Table  I  was  based 
on  the  work  done  during  1906  and  1907  and 
included  data  on  12  roads  and  the  handling 
of  a  little  over  44,000  cu.  yds.  of  crushed  stone. 

With  the  comoletion  of  the  work  for  1908 
and  1909  there  are  available  much  additional 
data  and  from  these  data  Table  II  has  been 
constructed.  The  estimates  shown  in  Table  II 
are  based  on  the  work  for  four  years  and 
include  34  senarate  prices  of  construction,  in- 
volving about  40  miles  of  road.  The  total 
amount  of  crushed  stone  handled  on  which  the 
estimates  in  Table  II  are  made  is  104,000  cu. 
yds.  and  the  average  haul  was  one  mile  or 
less.  The  cost  data  were  made  up  from  the 
reports  of  the  inspectors. 

TABLE  II.— AVERAGE  LABOR  COST  OF  MA- 
CADAM CONSTRUCTION  FROM  DATA  ON 
34  EXPERIMENTAL  ROADS. 

Per  cu.  yd. 
Per  cent,  stone. 
Costs,    of  total.  Loose. 

Excavation   $12,444  13.6   

Shaping  roadbed    5,652  6.2   

Trimming  shoulders,  etc.    3,819  4.2   

Superintendence,  watch- 
man, etc  10,071  11.0   

Unloading  and  hauling 

stone    43,229         47.4  $0,415 

Spreading  stone    8,367  9.2  .081 

Rolling    7,661  8.4  .074 


Totals   $91,243       100.0  $0,570 

The  item  "excavation"  in  Table  II  covers 
all  labor  both  men  and  teams  used  to  move 
material  for  roadway  in  wheel  scrapers,  slips 


or  wagons,  including  plowing  to  loosen  such 
material.  The  item  "'shaping  roadbed"  covers 
the  cost  of  shaping  the  bed  for  the  stone  after 
the  bed  has  been  put  roughly  to  shape,  includ- 
ing all  work  done  with  a  plow  or  road  ma- 
chine for  this  purpose,  hand  labor  in  truing  up 
the  roadbed  and  shoulders  and  cutting  lat- 
erals. Anv  work  done  on  shoulders  in  con- 
nection with  getting  out  subgrade  is  also  given 
under  shaping  road  bed.  The  item  "trimming 
shoulders,''  etc.,  covers  trimming  up  shoulders 
for  second  course  of  stone,  and  after  this 
course  is  placed,  the  further  trimming  up  of 
the  shoulders  and  the  opening  of  ditches.  The 
item  "superintendence"  covers  the  time  of 
Highway  Commissioners  or  other  men  em- 
ployed by  them  to  act  as  foremen.  The  item 
''unloading  stone''  covers  the  cost  of  unload- 
ing stone,  either  from  cars  to  wagons  or  cars 
to  storage  pile,  and  for  all  sizes  of  stone.  The 
item  "hauling  stone"  covers  the  cost  of  team 
and  driver  engaged  in  hauling  stone  of  any 
size,  either  from  cars  or  from  storage  piles. 
When  the  hauling  is  done  with  engines,  the 
item  covers  the  cost  of  operator  for  engine  at 
$3  per  day  and  stoker  at  actual  rate  of  pay 
and  cost  of  hauling  water  for  engine.  Coal, 
oil  and  miscellaneous  supplies  for  hauling  en- 
gine are  not  reported  under  item  "hauling 
stone  with  engine."  The  item  "spreading 
stone"  covers  work  done  with  erader,  harrow- 
ing and  hand  spreading  for  all  sizes  of  stone 
and  for  screenings,  filling  laterals  and  taking 
out  depressions.  The  item  "rolling"  covers  the 
actual  time  the  roller  was  worked. 

It  will  be  noticed  in  Table  II  that  only  labor 
items  of  expense  are  given.  As  the  cost  of 
crushed  stone  would  vary  from  point  to  point, 
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this  has  not  been  included ;  but  it  is  evident 
with  the  quantities  to  be  used,  and  the  price 
known  for  a  given  place,  the  total  cost  of  the 
work  can  be  readily  estimated,  when  in  addi- 
tion the  labor  cost  is  known. 

All  the  roads  from  which  the  data  were 
taken  were  constructed  from  stone  furnished 
from  the  penitentiaries,  on  which  the  local 
commissioners  paid  only  the  freight. 

In  comparing  the  cost  in  Table  II  with  that 
given  in  Table  I,  it  will  be  noticed  that  the 
cost  for  handling  a  cubic  yard  of  stone  placed 
in  the  road  is  about  the  same.  In  1007  the 
average  cost  was  60.5  cts. ;  the  work  in  1908 
and  1009  was  handled  slightly  more  cheaply, 
bringing  the  average  cost  down  to  57  cts.  per 
cu.  yd. 

By  reference  to  Table  II  it  will  be  seen  that 
unloading  and  hauling  the  stone,  spreading  it 
on  the  roadbed  and  rolling,  constituted  6.5  per 


not  think  that  8  ins.  would  be  enough,  and,  in- 
asmuch as  they  were  paying  for  the  material 
and  it  came  cheap,  they  desired  to  take  no 
chances  and  were  quite  willing  to  have  the 
thickness  increased.  Under  these  circum- 
stances therefore,  many  of  the  roads  were 
built  somewhat  thicker  than  would  be  abso- 
lutely necessary,  but  as  the  work  is  to  be 
regarded  as  experimental,  these  varying  con- 
ditions will  prove,  perhaps,  to  be  without 
value.  The  point  to  be  borne  in  mind,  how- 
ever, is  that  in  the  majority  of  instances 
where  the  cost  was  excessive  it  was  due 
to  additional  thickness  and  that  the  road 
could  be  duplicated  for  much  less  cost  using 
less  material,  and  would  give  a  good  road. 

Experimental  roads  built  by  the  State  High- 
way Commission  have  varied  from  30  ft.  to 


this  cost,  $676,  will  be  added  to  the  $940.50, 
making  a  total  labor  cost  for  a  6-in.  road  $1,- 
616.50;  the  material  at  the  same  price  as  be- 
fore assumed,  $1.25  per  yard,  adds  to  the  cost 
for  the  6-in.  road  $2,062.50  per  mile,  or  a  total 
cost  of  $3,679. 

These  estimates,  however,  it  should  be  kept 
in  mind,  are  based  on  the  assumption  that  the 
average  haul  is  one  mile  or  less.  An  estimate 
of  the  average  cost  of  roads  should  assume 
that  material  would  be  hauled  on  an  average 
at  least  three  miles,  which  would  increase  the 
cost  of  handling  the  stone  approximately  40 
cts.  per  cubic  yard.  The  other  items  of  spread- 
ing the  material,  superintendence,  preparing 
the  roadbed,  would  not  be  greatly  increased,  if 
at  all.  This  would  then  add  $880  to  the  stand- 
ard 12-ft.  road,  8  ins.  thick,  which  requires 
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Fig.     1 — Cross-section     of     Joliet-Lockport  Road. 


Fig.  2 — West  Cross  St.,  Mt.  Sterling. 


cent  i if  the  entire  cost  of  construction.  Grad- 
ing, shaping  the  roadbed,  supervision,  and  in- 
cidental expenses  making  the  balance.  The 
roads  which  form  the  basis  for  this  table  were 
surveyed  and  a  grade  line  established.  Gen- 
erally, no  grades  exceeding  4  per  cent  have 
been  built,  although  in  a  few  instances  it  was 
impractical  to  reduce  the  grade  as  low  as  this. 
It  is  evident  that  the  cost  of  grading  and 
shaping  the  roadbed  will  be  more  when  the 
road  is  brought  to  an  established  grade  line 
than  it  would  be  if  the  stone  were  merely 
placed  on  the  existing  roadbed  without  any 
attempt  to  cut  the  knolls  and  fill  depressions, 
which  are  ordinarily  encountered  on  most 
country  roads. 

When  a  comparison  is  made  with  the  cost 
of  the  individual  roads  actually  built,  it  will 
be  seen  that  in  many  instances  the  cost  per 
square  yard  is  considerably  in  excess  of  the 
estimated  cost  as  computed  from  the  table 
here  given,  although  the  cost  for  handling  the 
crushed  rock  per  cubic  yard  may  not  vary 
greatly.  This  is  explained  by  the  fact  that  the 
roads  were  constructed  of  various  thick- 
nesses. In  general,  the  Commission  believes 
that  an  8-in.  road,  after  rolling  on  about  10  ins. 
of  loose  stone,  is  ample  thickness  on  the  aver- 
age soil  conditions,  and  that  on  sandy  founda- 
tions even  less  thickness  than  this  is  sufficient. 
In  many  cases,  however,  the  local  officials  did 


10  ft.  in  width.  The  majority,  however,  have 
been  12  ft.  wide. 

Roads  12  ft.  wide  and  8  ins.  thick  after  roll- 
ing require  about  2,200  cu.  yds.  of  stone  per 
mile.  This  the  Commission  states  may  be 
adopted  as  the  standard  for  country  road  con- 
struction. The  report  gives  the  following 
method  of  estimating  the  cost  of  a  standard 
country  road:  The  cost  of  a  standard  mile 
of  road  is  estimated  from  Table  II,  thus,  the 
cost  of  hauling  and  placing  the  stone  at  0TV2 
cts.  per  cubic  yard  would  be  $1,254.  This 
part  of  the  work  is  seen  from  the  tables  to 
be  65  per  cent  of  the  total  labor  cost,  which 
makes  the  total  labor  cost  about  $1,930  per 
mile.  To  get  the  complete  cost  of  the  road, 
it  is  necessary  to  add  to  the  labor  cost  the  cost 
of  the  material.  It  is  evident  that  this  will  vary 
greatly.  Assuming,  however,  that  the  material 
will  cost  $1.25  per  cubic  yard,  f.  o.  b.  cars  at 
destination,  and  it  requires  2,200  yds.  for  the 
road,  the  material  will  cost  $2,750  per  mile  for 
the  standard  road,  making  a  total  cost  of  $4,- 
680.  On  some  sandy  soils,  6-in.  roads  will 
be  found  sufficient,  which  will  require  less 
material,  or  about  1,650  cu,  yds.  per  mile  of 
12-ft.  width.  The  cost  of  placing  1,650  cu. 
yds.  of  stone  at  57  cts.  would  be  $940.50;  the 
work  of  preparing  the  roadbed,  grading  and  the 
superintendence,  while  not  quite  as  much,  will 
be  nearly  the  same  as  for  the  thicker  road ; 


2,200  cu.  yds.  of  material,  bringing  the  labor 
cost  to  an  average  of  $2,810  per  mile,  and  the 
cost  of  the  material,  as  before  assumed  at 
$1.25  per  yard,  makes  the  average  cost  of  our 
completed  road  $5,560  for  the  standard  12-ft. 
road  8  ins.  thick.  The  6-in.  road  on  an  av- 
erage of  3-mile  haul  is  similarly  found,  assum- 
ing the  cost  of  material  at  $1.25  per  yard,  to 
average  $4,339. 

Practically  the  same  conclusions  regarding 
the  construction  of  macadam  roads  are 
reached  as  noted  in  the  report  for  1907,  where 
it  was  stated  that  a  lower  estimate  on  the  av- 
erage cost  would  be  arrived  at  by  reducing  the 
width  of  the  road,  which,  on  the  whole,  it  is 
believed  would  be  advisable  in  many  instances. 
The  objection  to  the  narrow  road  has  always 
been  that  there  is  not  room  enough  for  traffic 
to  spread  out,  so  that  it  necessarily  would  be 
confined  to  one  track  and,  therefore,  that  por- 
tion of  the  road  would  receive  an  undue 
amount  of  wear  and  consequently  would  be 
more  expensive  to  maintain.  It  has  been  a 
general  recommendation  to  build  no  roads  nar- 
rower than  12  ft.  As  a  matter  of  fact,  on  all 
roads  so  far  observed  in  Illinois,  carrying  only 
the  ordinary  country  road  traffic,  there  is  no 
tendency  for  this  traffic  to  spread  over  the 
road,  whether  it  is  12  ft.  wide  or  wider.  The 
vehicles  invariably  keep  to  the  center  and  use 
at  the  most  but  8  or  9  ft.  of  width.  There- 
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ore,  if  a  12-ft.  road  is  to  receive  the  same 
reatment  as  it  would  if  it  were  but  a  10-ft. 
oad,  there  does  not  seem  to  be  any  reason  to 
>ay  the  extra  first  cost  of  making  the  addi- 
ional  2  ft.  in  width. 

In  most  cases  the  same  methods  of  con- 
duction were  followed  as  were  used  pre- 
■iously  in  the  construction  of  roads  under  the 
upervision  of  the  Commission.  In  general 
he  small  size  stone  was  used  in  the  lower 
ourse  and  the  larger  size  in  the  top  course, 
ach  course  being  thoroughly  harrowed.  This 
eattire  of  the  construction,  harrowing  of  the 
naterial,  the  Commission  believes  to  be  an 
mportant  one  and  one  which  affects  not  only 

better  consolidation  of  the  material  but  more 
ffectively  and  cheaper  than  is  done  in  the  or- 
inary  way  by  merely  spreading  the  stone  and 
ubmitting  it  to  the  roller  without  previously 
arrowing.    On  all  work  done  with  the  har- 


hoofs,  and  the  road  ravels.  Much  less  diffi- 
culty of  this  kind  has  been  encountered  with 
the  material  from  the  Chester  penitentiary, 
which  has  very  much  better  binding  qualities. 

During  the  seasons  of  1908  and  1909  the 
work  progressed  with  reasonable  dispatch, 
there  being  a  few  unavoidable  delays  in  the 
work.  The  stone  shipments  were  fairly  reg- 
ular and  the  weather  was  as  favorable  as 
could  be  expected  in  Illinois.  Work  in  many 
cases  was  much  facilitated,  due  to  the  fact 
that  a  quantity  of  stone  was  shipped  in  and 
unloaded  by  the  commissioners  during  the 
preceding  winter  so  as  to  have  it  available 
when  the  season  opened  for  construction  in 
the  spring.  Experience  indicates  that  if  half 
the  stone  is  shipped  in  and  unloaded  on  the 
ground,  the  total  labor  cost  for  the  construc- 
tion will  be  less  than  if  the  stone  is  unloaded 
and  hauled  as  it  comes  in  and  the  work  will 


The  road  is  hilly,  having  a  grade  of  9  ft.  in 
the  hundred  for  a  part  of  the  distance.  The 
soil  is  a  brown  loam  in  places  and  at  other 
points  sandy.  Stone  for  the  improvement  was 
furnished  from  the  penitentiary  at  Menard 
and  was  shipped  in  and  unloaded  during  the 
spring  before  work  on  the  road  began.  The 
freight  on  the  stone  and  the  cost  of  prepar- 
ing the  roadbed  and  placing  the  stone  was 
paid  from  a  fund  provided  by  a  special  tax 
levy.  The  macadam  was  built  10  ft.  wide. 
Two  small  concrete  culverts  were  also  built. 

The  following  shows  the  main  features  of 
this  road : 

Length  of  road  6,140  ft. 

Width  of  macadam  16  ft. 

Macadam  laid  10,915  sq.  yds. 

Stone  in  rnad  2,950  cu.  yds. 

Aveiage  haul  of  stone  3,000  ft. 

Rate  of  pay — Men,  17%  cts. ;  man  and  team, 
37%  its.  per  hour. 


Fig.    3 — Half    Cross-section    Blocks    1-2-3,    Mazon  Ave. 
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Fig.  4 — Half  Cross-section   Hurst  &   Davis  Streets. 


ow,  where  the  stone  was  harrowed  before 
oiling,  it  was  found  that  the  stone  was  corn- 
acted  with  about  50  per  cent  of  the  amount 
f  rolling  that  would  otherwise  be  needed. 

A  number  of  stretches  of  the  road  were 
uilt  with  the  smaller  size  material,  but  with 
he  average  limestone  found  in  Illinois  it  is 
elieved  that  a  road  surface  composed  of 
Vk-in.  size  pieces  will  give  on  the  average 
he  best  results.  Park  roads  and  driveways 
arrying  only  light  traffic  probably  could  be 
:ept  in  a  better  state  of  repair  by  using  inch 
nd  a  half  size  material,  but  on  streets  and 
oads  subjected  to  heavier  traffic  2%-in.  size 
ieces,  and  even  as  large  as  3  ins.,  may  be 
sed  to  good  advantage.  The  greatest  diffi- 
ulty  incurred  in  the  construction  of  the  state 
oads  has  been  with  the  Joliet  material,  which 
/ill  not  by  itself  bind,  and  some  pieces  of 
oads  constructed  with  this  material,  which 
ave  been  subjected  to  peculiar  conditions, 
ave  ravelled  and  been  practically  destroyed. 
Vherever  it  has  been  possible  to  do  so  a 
Tavel  binder,  or  some  material  other  than 
he  stone  screenings,  has  been  secured  to  give 

proper  bond  to  the  surface.  Such  material, 
owever,  has  not  always  been  secured,  as  re- 
ults  show.  In  these  instances  during  the  dry 
/eather  the  material  will  blow  away  and  the 
howers  will  wash  between  the  stones,  leaving 
he  road  surface  rough,  and  the  next  dry  spell 
he  top  layer  becomes  loosened  by  the  horses' 


require  much  less  time.  This  is  accounted  for 
by  the  fact  that  the  shipments  are  sure  to  be 
irregular  and  the  men  more  or  less  intermit- 
tently employed  so  that  it  is  impossible  to  get 
an  efficient  force.  There  are  also  some  de- 
lays every  day  on  account  of  switching  of 
cars  which  cut  down  the  apparent  saving  where 
stone  is  not  rehandled.  In  general,  rather 
higher  rates  of  pay  were  necessary  during  the 
season  of  1909  than  any  previous  season,  but 
the  cost  of  construction  has  not  increased  very 
materially. 

In  Table  III  cost  data  are  given  on  the  ex- 
perimental roads  constructed  by  the  Illinois 
Highway  Commission  in  1906,  1907,  1908  and 
1909.  This  table  was  shown  in  our  issue 
of  Feb.  22,  but  is  reprinted  here  because  of 
the  additional  information  concerning  the 
roads  constructed  in  1908  and  1909.  Full  de- 
scription of  the  roads  constructed  in  1900  and 
1907  were  given  in  our  issue  of  April  10.  1907. 
and  Nov.  18,  1908. 

The  following  is  a  brief  description  of  the 
roads  constructed  in  1908  and  1909,  cost  data 
on  which  are  given  in  Table  III : 

Greenville:  Fourth  Street  Road  in  Central 
Township. — Part  of  this  road  was  within  the 
city  of  Greenville  and  part  without.  It  in- 
cluded portions  of  Fourth  and  College  Sts. 
and  from  the  corner  of  College  and  Sixth  Sts. 
it  led  in  a  northwesterly  direction  from  town, 
the  total  length  being  a  little  more  than  a  mile. 


Orland:  English  Settlement  Road. — This 
road  leads  south  from  Orland  to  Tinley  park 
and  was  macadamized  for  a  distance  of  7,ol0 
ft.  The  country  through  which  it  runs  is 
rolling,  and  there  were  grades  on  the  road  of 
8  to  9  ft.  to  the  hundred.  The  soil  is  yellow 
clay.  Stone  for  the  improvement  was  fur- 
nished from  the  penitentiary  at  Joliet,  and  a 
part  was  received  and  unloaded  before  work 
began.  The  grades  were  reduced  so  as  not 
to  exceed  G  ft.  to  the  hundred. 

The  road  was  macadamized  12  ft  The 
freight  and  the  cost  of  placing  the  stone  was 
paid  from  the  township  funds.  A  good  bond- 
ing gravel  was  used  for  a  surface  dressing  on 
the  road.  Two  concrete  culverts  were  built 
to  replace  old  wooden  structures.    The  main 


features  of  this  road  were: 

Length  of  road  7,510  ft. 

Width  of  macadam  12  ft. 

Amount  of  macadam  laid  10,013  sq.  yds. 

Amount  of  stone  in  road  3,153  cu.  yds. 

Average  haul  of  stone  3,000  ft. 

Rate  of  pay — Men,  17%  cts.  per  hour:  man 
and  team,  35  cts.  per  hour. 

Wheaton:     Chicago-Batavia      Road. — This 


road  passes  through  the  south  edge  of 
Wheaton  and  the  work  done  began  at  the  in- 
tersection of  the  Chicago-Batavia  road  and 
Xaperville  street  in  Wheaton  and  extended  for 
fi.OOO  ft.  eastward.  The  country  is  slightly 
rolling  but  the  road  was  graded  up  until  prac- 
tically level  except  for  two  slight  grades  near 
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uded  in  hauling.    *  Haided  by  team;  hauling  by  engine  cost  57  cts.  per  cu.  yd. 
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Wheaton.  Stone  for  the  work  was  furnished 
from  the  penitentiary  at  Joliet  and  part  of  it 
was  shipped  and  hauled  to  storage  piles  on  the 
road  before  the  work  began.  A  part  of  the 
road  is  in  the  village  of  Wheaton,  and  the 
freight  and  the  cost  of  preparing  this  part  of 
the  road  and  placing  the  stone  on  it  was  paid 
by  the  property  owners  along  the  road.  The 
freight  on  stone  used  for  the  remainder  of  the 
road  was  paid  by  subscription,  and  the  cost 
of  placing  the  stone  was  paid  from  the  town- 
ship funds.  A  top  dressing  of  a  good  bond- 
ing gravel  was  used  on  the  finished  road.  This 
road  is  subjected  to  a  large  amount  of  auto- 
mobile traffic,  the  effect  of  which  soon  demon- 
strated that  an  ordinary  water-bound  mac- 
adam could  not  be  successfully  maintained  on 
this  piece  of  road.  After  two  years'  service, 
the  road  has  become  much  worn  and  should 
be  resurfaced  with  a  bituminous  macadam 
The  following  is  an  itemized  statement  of  this 
road  : 

Length  of  road  6  600  ft 

Width  of  macadam   14  ft 

Macadam    laid   10,270  sq.  vds! 

Stone  in  road  3,421  cu  vds 

Average  haul  of  stone  '.  .  1U  mile 

Rate  of  pay— Men,  20  cts. ;  man  and  team  50 
cts.  per  hour. 

Sheldon:  Efner  Road.— This  road  extends 
from  Sheldon  east  to  the  Indiana  state  line 
and  was  macadamized  for  a  distance  of  6,000 
ft.  from  Sheldon.  Subsequent  to  the  building 
of  the  experimental  road,  the  local  commis- 
sioners extended  the  macadam  to  the  village 
of  Efner.  The  road  is  level  and  the  soil  a 
black  loam.  Stone  for  the  improvement  was 
furnished  from  the  penitentiary  at  Joliet.  A 
part  of  the  stone  was  shiped  and  unloaded 
before  the  work  began.    The  macadam  was 


—-I00- 


Dwight  and  the  macadam  begins  at  the  city 
limits  and  extends  one  mile  west.  The  road 
is  level  and  the  soil  a  black  loam.  Stone  was 
furnished  from  the  penitentiary  at  Joliet,  and 
part  of  it  was  unloaded  before  the  construc- 
tion began.  The  road  is  12  ft.  wide.  The 
freight  and  the  cost  of  preparing  the  road 
and  placing  the  stone  was  paid  in  part  from 
the  township  funds  and  in  part  from  a  fund 
raised  by  subscription.  Bonding  gravel  was 
used  for  a  surface  dressing. 

Length  of  road  5  280  ft 

Width  of  macadam  .....'.12ft 

Amount  of  macadam  laid  7,050  sq.  yds] 

Amount  of  stone  in  road  2  400  cu  vds 

Average  haul  of  stone  1  mile 

Highland:  Trenton  Road.— This  road  leads 
south  from  Highland  and  was  macadamized 
for  a  distance  of  one  mile  beginning  near  the 
mill  at  the  southwest  corner  of  town.  The 
country  is  rolling  and  the  road  has  several 
grades  from  2  to  7  ft.  in  the  hundred.  The 
soil  is  a  yellow  clay.  Stone  for  the  improve- 
ment was  furnished  from  the  penitentiary  at 
Menard  and  a  part  of  it  was  shipped  in  and 
unloaded  before  the  work  began.  The  mac- 
adam was  built  12  ft.  wide.  The  freight  and 
the  cost  of  preparing  the  road  and  placing 
the  stone  was  paid  from  a  fund  raised  by  a 
special  tax  levy.  The  necessary  grading  on 
this  road  was  done  by  the  township  commis- 
sioners previous  to  the  arrival  of  the  state 
outfit,  but  the  work  was  done  according  to 
the  plans  of  the  State  Highway  Commission. 

Length  of  road  5,280  ft. 

Width  of  macadam   '  12  ft 

Macadam  laid   7,040  sq.  yds 

Average  haul  of  stone  %  mile 

Stone  in   road  1,981  cu.  yds. 

Rate  of  pay— Men,  17%  cts.;  man  and  team,  35 
cts.  per  hour. 


ciently  close  for  the  purpose.  A  good  bond 
ing  gravel  was  used  as  a  surface  dressing! 
Enough  stone  was  furnished  for  a  mile  o 
road,  but  only  %  mile  was  built  as  an  experi 
mental  road.  The  local  commissioners  usee 
the  remainder  of  the  stone  to  build  about  VA 
mile  additional  road,  putting  the  stone  dowi 
without  the  use  of  a  roller. 

Length  of  road  3,960  ftl 

U  ldth  of  macadam   12  ftl 

Macadam  laid   5,'280  sq.  yds! 

Amount  of  stone  on  road   1  700  cu  yds 

Amount  of  stone  unloaded  in  storage  '  1 

,    L700  cu.  ydsl 

Average  haul  of  stone  %  mii,l 

Rate  of  pay— Men,  17y2  cts.  per  hour;  teams] 
o5  cts.  per  hour. 

Car  mi:  Cemetery  and  Fair  Grounds  Roads* 
—Two  roads  were  constructed  at  Carmi  dur-j 
ing  1908,  known    respectively    as    the  Fair! 
Grounds  road  and  the  Cemetery  road.  Thei 
Fair  Grounds  road  leads  in  a  southwestern  j 
direction   from  town  through  gently  rolling! 
country.    It  was  macadamized  for  a  length  of] 
•5,780  ft.    There  are  a  few  grades  of  from  ]] 
per  cent  to  2  per  cent.    The  soil  is  a  light  yel-J 
low  clay.     The  Cemetery  road  leads    in  a| 
northwesterly  direction  from  the  town,  andl 
was  macadamized  for  a  distance  of  0,900  ft. 
with  grades  from  1  per  cent  to  4  per  cent] 
The  soil  is  a  light  yellow  clay.    One  concrete 
bridge  of  12-ft.  span  was  built.    The  stone 
for  both  of  these  roads  was  furnished  from' 
the  penitentiary  at  Menard  and  a  part  of  it 
was  shipped  in  and  unloaded  before  the  work 
on  the  road  began.    These  roads  were  built 
12  ft  wide.    The  freight  on  the  stone  and  cost 
of  placing  it  on  the  road  was  paid  from  a 
fund  raised  by  a  special  tax  levy. 


2  Crushed     .   inferurban- ffu 
Stone     1  J 


Fig.    5 — Collinsville-Troy  Road. 


EncjUConitj 

Fig.  6 — East  St.  Louis  and  Tri-Cities  Road. 


made  12  ft.  wide.  The  freight  and  the  cost  of 
preparing  the  road  and  placing  the  stone  was 
paid  from  the  township  funds  except  for  a 
small  amount  of  donated  hauling.  A  good 
bonding  gravel  was  spread  on  the  finished 
macadam  for  a  top  dressing  and  binder.  The 
following  shows  some  of  the  features  of  this 
road : 

Length  of  road  6,000  ft. 

Width  of  macadam  12  ft 

Mac  adam  laid   8,000  sq.  yds! 

Stone  in  road  2,544  cu.  yds. 

Average  haul  of  stone  1%  mile 

Rate  of  pay — Men,  20  cts.;  man  and  team  40 
cts.  per  hour. 

Mendota:  Washington  Street  Road. — This 
road  was  constructed  in  1907.  The  road  leads 
west  from  Mendota  to  the  Bureau  county  line 
and  was  macadamized  for  a  distance  of  u',000 
ft.,  beginning  at  the  town  limits.  The  coun- 
try is  rolling,  the  road  having  grades  of  from 
2  ft.  to  5  ft.  to  the  hundred.  The  soil,  for  a 
part  of  the  distance,  is  black  loam  and  the 
remainder  is  clay.  Stone  was  furnished  from 
the  penitentiary  at  Joliet.  The  road  was 
macadamized  for  a  width  of  12  ft.  Part  of 
the  stone  was  shipped  and  unloaded  before 
the  work  began.  A  large  part  of  the  hauling 
was  donated;  the  remainder  of  the  expense 
of  placing  the  sir, ne  and  the  freight  was  paid 
from  the  township  funds  It  was  recom- 
mended thai  a  good  bonding  gravel  be  used 
on  the  road  as  surface  dressing  to  prevent  the 
road  from  raveling;  but  it  was  not  done,  and 
tli>  road  raveled  to  some  extent  during  the 
dry  weather  of  the  summer  of  1908.  The  fol- 
lowing shows  some  of  the  features  of  the 
road  : 

Length  of  road  6,000  fi. 

Width  <if  rmiciidiim  '  12  ft 

Macadam  im.i   n,mm  mi.  yds 

Amount   of  Mom-  mi   mud  3,440  cu.  ytln. 

Average  haul  of  Ntone  %  mil" 

Itiile  of  |,uy  Men,  I7V4  cIh.  per  hour;  MMM. 
3r>  etM.  p««r  hour. 

fhuir/ht:  Mason  Avenue  Road     Ma/on  Av 
eime  road  is  ,i  eoni  .one  of  Ma/on  Ave.  in 


Sullivan:  Masonic  Home  Road.— In  1907 
work  was  begun  on  a  road  leading  from  the 
pavement  at  the  city  limits  of  Sullivan  east 
to  the  Masonic  Home.  The  work  was  unfin- 
ished when  construction  was  discontinued  for 
the  season.  In  1908  the  road  was  completed 
to  the  cross  roads  near  the  Masonic  Home,  a 
length  of  2,800  ft.  being  built  during  this  sea- 
son. The  road  is  practically  level  and  the 
soil  a  black  gumbo  and  was  macadamized  for 
a  width  of  12  ft.  The  stone  for  the  improve- 
ment was  furnished  from  the  penitentiary  at 
Joliet.  On  a  part  of  this  road  a  local  gravel 
vyas  used  instead  of  screenings  as  a  filler  and 
binder  for  the  top  course.  On  the  remainder 
a  surface  dressing  of  local  gravel  was  used 
in  addition  to  the  limestone  screenings.  Water 
cost  .50  cts.  per  tank  of  .500  gals.,  and  was 
hauled  a  distance  of  IV2  miles,  increasing  ma- 
terially the  cost  of  this  feature  of  the  work. 

Length  of  road  2,800  ft. 

Width    of    macadam  12  ft! 

Macadam  laid   8,734  sq.  yds. 

Amount  of  stone  on  road  ,974  cu!  yds! 

Average  haul  of  stone  1%  miles 

Hate  of  pay— Men,  15  cts.  per  hour;  learns. 
37%  cts.  per  hour. 

Danville:  Lesure's  Lane  Road. — Lesure's 
lane  is  a  cross  road  south  of  Danville  be- 
tween the  Georgetown  road  and  Glenwood 
cemetery,  a  distance  of  %  mile.  There  arc  no 
hills,  but  several  slight  grades  and  two  hills 
of  about  '\  per  cent  grade.  The  soil  is  black 
loam  but  had  been  graveled  some  years  pre- 
vious The  stone  was  put  on  top  of  tins 
gravel  as  far  as  possible,  the  macadam  being 
12  ft.  wide  and  from  (i  to  8  ins.  thick,  fin- 
ished. Stone  for  the  work  was  furnished 
from  the  penitentiary  at  Joint  and  was 
shipped  in  and  unloaded  during  the  spring 
The  freight,  cost  of  unloading  the  stone,  and 
placing   it   on   the  road   was  paid    from  the 

township  funds.  The  township  commissioners 

tailed  to  report  the  exact  cost  of  unloading 
the  stone  and  the  amount  of  freight,  bill  the 
amounts  given  in  the  cost  statement  ale  siilh 


Fair  Grounds  Road. 

Length  of  road  5.7S0  ft. 

Width  of  macadam  12  ft. 

Macadam   laid   7,709  sq.  yds. 

Stone  in  road  2,156  cu.  yds. 

Average  haul  of  stone  %  mile 

Rate  of  pay — Men,  12%  cts.;  man  and  team, 
25  cts.  per  hour. 

Cemetery  Road. 

Length  of  road  6,900  ft. 

Width  of  macadam  12  ft. 

Macadam   laid   9,200  cu.  yds. 

Stone  in  road  2,810  cu.  yds. 

Average  haul  of  stone  :V:t  mile 

Rate  of  pay — Men,  12%  cts.;  man  and  team, 
25  cts.  per  hour. 

Elwood:  Elwood-Symerton  Road. — This 
work  is  on  the  Klwood-Symcrton  road  and 
begins  on  the  line  between  Jackson  and  Flor- 
ence townships,  thence  extending  one  mile 
south.  The  country  is  flat  and  the  road  prac- 
tically level.  The  soil  is  black  gumbo.  Stone 
was  furnished  from  the  penitentiary  at  Joliet 
and  was  shipped  to  Elwood.  A  part  was 
hauled  to  the  road  by  teams  and  a  part  in 
special  wagons  drawn  by  a  traction  engine. 
The  macadam  road  was  built  12  ft.  wide. 
The  freight  and  cost  of  preparing  the  road  and 
placing  the  stone  was  paid  partly  from  town- 
ship funds,  partly  from  a  special  tax  levy.  A 
surface  dressing  of  a  good  bonding  gravel 
was  used  on  this  road. 

Length   of   road  5.292  ft. 

Wldt  h  of  maeada  m  12  ft. 

Macadam  laid   7,056  sq.  yda. 

Stone    used   2,011  cu.  yds. 

Average  haul  of  stone  miles 

Hate  of  pay— Men,  20  cts.;  team.  40  els  pel- 
hour. 

Lockport:  Jolict-I.ockf<ort  Road. — This  road 
leads  north  from  Joliet  to  Lockport.  The 
macadam  work  began  at  the  Lockport  town-  • 
ship  line,  and  ran  north  in  Lockport  town- 
ship lor  .1  distance  of  2,900  ft.  The  country 
is  somewhat  rolling  and  there  are  several 
hills  on  the  road,  (lie  grades  ranging  from  2 
to  S  ft.  in  a  hundred  The  soil  is  yellow  clay.  ! 
An  electric  line  it  one  side  of  the  road  deter- 
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ined  the  grades.  Fig.  1  shows  the  special 
:atures  of  the  construction. 

Stone  for  the  work  was  furnished  from 
ie  penitentiary  at  Joliet  and  was  hauled  in 
agons  from  the  crusher.  The  cost  of  the 
ork  was  paid  from  the  township  funds, 
he  old  roadway  was  rough  and  washed  un- 
/en  by  the  rains  so  that  a  large  amount  of 
ling  was  necessary  to  bring  the  road  to  the 
■oper  cross  section.  The  average  haul  was 
>out  %  mile. 

»ngth  of  road  2,900  ft. 

'idth  of  macadam  20  ft. 

acadam  laid   6,444  sq.  yds. 

mount  of  stone  in  road  1,900  cu.  yds. 

mount  of  excavation  (filling),  at  31  cts. 

 2,000  cu.  yds. 

verage  haul  of  fill  material  %  mile 

verage  haul  of  stone  %  mile 

Rate  of  pay — Men,  17%  cts.  per  hour;  teams, 
cts.  per  hour. 

Sycamore:  Claire  Road. — This  is  a  road 
ading  westward  from  Sycamore  to  Wilkin- 
n  and  Claire.  The  improvement  began  at 
e  end  of  the  pavement  near  the  city  limits 
Sycamore  and  extended  for  a  distance  of 
}00  ft.  The  road  was  macadamized  12  ft. 
ide.  The  road  was  nearly  level,  requiring 
ily  a  small  amount  of  excavation  to  obtain  a 
tisfactory  grade.  The  soil  is  a  light  black 
am,  and  the  road  had  some  years  previously 
en  covered  with  gravel,  making  an  excellent 
nidation  for  a  macadam  road.  Stone  for 
e  improvement  was  furnished  from  the 
nitentiary  at  Joliet  and  was  shipped  and  tin- 
ned during  the  winter.  A  part  of  the  stone 
is  hauled  to  a  storage  pile  at  about  the 
lfway  point  on  the  road.  Instead  of  using 
bonding  gravel  for  the  surface  of  the  mac- 
am,  a  good  quality  of  bond  screenings  was 
rchased  and  used  for  the  surface  dressing, 
ie  expense  of  the  work  was  to  be  met  from 
special  tax  fund  which  necessitated  that  the 
)rk  be  done  by  contract.  The  contract  was 
:  on  a  basis  of  actual  cost  plus  a  fixed  sum, 
d  the  items  given  in  the  cost  table  for  this 
b  represent  actual  cost  to  the  contractor. 
The  main  features  of  the  Claire  road  work 
:re  as  follows: 

ngth  of  road  4,900  ft. 

idth  of  macadam  12  ft. 

icadam  laid   6,533  sq.  yds. 

one  in  road  z, luo  cu.  yds. 

one  hauled  from  storage  2,100  cu.  yds. 

'erage  haul  of  stone  %  mile 

Rate  of  pay — Men,  22  2/9  cts.;  man  and  team, 
cts.  per  hour. 

South  Morris  Road  in  Morris:  This  road 
on  a  fill  in  the  Illinois  river  bottoms,  and 
concrete  wall  was  built  on  the  down  stream 
le  of  the  road  to  a  height  that  would  insure 
layer  of  dead  water  on  the  macadam  when 
|  river  overflows.  Stone  was  furnished 
Dm  the  penitentiary  at  Joliet,  and  a  part  of 
was  shipped  in  and  unloaded  during  the 
nter.  The  cost  of  the  improvement,  inclttd- 
?  freight  on  the  stone  and  the  cost  of  haul- 
i  and  placing  the  stone,  was  paid  from  a 
nd  raised  by  special  tax.  The  surface  of 
£  road  was  finished  with  a  good  quality  of 
iding  gravel.  The  fill  had  washed  badly 
d  had  to  be  raised  and  widened,  the  cost 
ing  $1,193.67  for  excavation  and  $155.45  for 
iterial.  A  ridge  was  left  along  the  earth 
oulder  opposite  the  wall  to  prevent  the 
)rm  water  from  washing  gulleys  in  the 
oulder. 

ngth  of  road  3,900  ft. 

['•ng   '  650  cu.  yds. 

idth  of  macadam   16  ft 

icadam  laid   6,934  sq.  yds. 

one  in  road  2,300  cu.  yds. 

one  hauled  from  cars  979  cu.  yds. 

one  hauled  from  storage  1,621  cu.  yds. 

■erage  haul  of  stone  %  mile 

Rate  of  pay— Men,  22%  cts.;  man  and  team. 
)k  cts.  per  hour. 

Galva:  Cemetery  Road. — This  road  ex- 
nds  in  an  easterly  direction  from  Galva,  a 
stance  of  a  litle  over  a  mile  to  the  top  of 
lat  is  known  as  the  Cemetery  hill.  The 
ad  began  at  the  Rock  Island  Railroad  track 

Galva  and  was  built  on  the  city  street  and 
I  into  the  township,  a  total  length  of  7,155 
The  part  of  the  road  in  the  city,  1,350  ft. 

length  was  made  15  ft.  wide ;  the  remainder 
is  12  ft.  wide.  The  soil  on  which  this  road 
is  constructed  is  a  black  loam,  and  the  road 

hilly,  there  being  several  grades  of  3  per 
nt  and  4  per  cent.    Several  substantial  con- 


crete culverts  were  constructed  to  take  care  of 
the  drainage.  Money  for  paying  the  freight 
on  the  stone  and  for  paying  a  part  of  the 
labor  was  furnished  by  the  Commercial  Club 
of  Galva.  A  large  amount  of  labor,  both 
men  and  teams,  was  donated.  Stone  was  fur- 
nished from  the  crusher  at  Joliet,  and  the 
road  was  surfaced  with  a  good  bonding  gravel. 

Length  of  road  7,155  ft. 

Width  of  macadam  

 1,350  ft.,  15  ft.;  5,805  ft.,  12  ft. 

Macadam   laid   10,200  sq.  yds 

Stone  in  road  3,450  cu.  yds. 

Stone  hauled  direct  from  cars  1,610  cu.  yds. 

Stone  hauled  from  storage  1,840  cu.  yds. 

Average  haul  of  stone  %  mile 

Rate  of  pay — Men,  17%  cts.;  team,  35  cts.  per 
hour. 

IVatseka:  Cemetery  Road. — This  improve- 
ment is  on  what  is  known  as  the  Cemetery 
road  out  of  Watseka,  beginning  at  the  town- 
ship line  and  extending  toward  the  cemetery  a 
distance  of  6,000  ft.  The  soil  is  a  sandy  clay 
underlaid  with  patches  of  quick  sand,  which 
made  it  particularly  difficult  to  get  a  firm 
roadbed.  The  macadam  was  built  12  ft.  wide. 
Stone  was  furnished  from  the  penitentiary  at 
Joliet,  and  was  shipped  and  unloaded  during 
the  spring.  The  freight  and  cost  of  hauling 
and  placing  the  stone  was  paid  for  by  the 
township  commissioners  from  the  regular 
township  funds.  The  road  was  finished  with 
a  bonding  gravel,  which,  however,  did  not 
prove  to  be  the  proper  quality.  The  com- 
missioners were  advised  to  cover  the  surface 
with  sandy  loam  to  prevent  raveling  on  the 
surface. 

Length   of  road  6,000  ft. 

Width  of  macadam  12  ft. 

Macadam  laid   8,000  sq.  yds. 

Stone  in  road  2,600  cu.  yds. 

Stone  hauled  from  storage  2,600  cu.  yds. 

Average  haul  of  stone  1%  miles 

Rate  of  pay — Men,  15  cts.;  man  and  team,  35 
cts.  per  hour. 

Jerseyville:  Fieldon  Road. — The  English 
township  portions  of  this  road  is  a  section  of 
the  road  between  Jerseyville  and  Fieldon  be- 
ginning at  the  township  line  between  Jersey 
and  English  townships  and  extending  west- 
ward a  distance  of  6,300  ft.  The  country  is 
somewhat  rolling  but  the  road  to  be  improved 
was  poorly  drained.  The  soil  is  light  brown 
loam  and  in  sections  of  the  road  corduroy  had 
been  used  to  make  it  passable  in  wet  weather. 
It  presented  one  of  the  worst  conditions  that 
is  encountered  in  the  State  for  macadam  con- 
struction. The  macadam  was  constructed  12 
ft.  wide.  Inasmuch  as  it  is  three  miles  from 
the  railway  siding  to  the  nearer  end  of  the 
road,  it  was  decided  to  use  a  hauling  engine 
and  special,  bottom  dump  wagons  for  hauling 
the  stone.  On  account  of  the  nature  of  the 
road  over  which  the  hauling  was  done,  and 
the  frequent  rains,  it  became  necessary  to 
supplement  the  work  of  the  hauling  engine 
with  teams. 

Stone  for  the  improvement  was  furnished 
from  the  penitentiary  at  Chester.  On  account 
of  wet  weather  which  made  hauling  with  an 
engine  very  irregular,  the  stone  could  not  be 
hauled  as  fast  as  it  was  shipped  in  and  24 
cars  were  unloaded  on  the  ground  and  then 
rehauled.  Before  they  could  be  unloaded, 
$330  demurrage  had  accrued. 

The  freight  on  the  stone  and  the  cost  of 
hauling  and  placing  was  paid  from  a  fund 
raised  by  subscription. 

The  Jersey  township  experimental  road  is 
a  section  of  the  road  between  Jerseyville  and 
Fieldon,  beginning  at  the  township  line  be- 
tween Jersey  and  English  townships  and  ex- 
tending eastward  to  connect  with  an  old  mac- 
adam road  out  of  Jerseyville.  The  total 
length  is  5,055  ft.  The  soil  and  drainage  con- 
ditions are  similar  to  those  on  the  English 
township  road.  There  are  two  hills  having  a 
grade  of  about  2  per  cent  on  the  road.  On 
these  hills  were  seepy  places  and  700  ft.  of 
tinder-drainage  was  laid  to  remove  the  under- 
ground water.  Stone  for  the  improvement 
was  furnished  from  the  penitentiary  at  Ches- 
ter and  also  from  the  commercial  quarries 
at  Alton.  The  macadam  was  made  12  ft. 
wide  and  8  in.  thick,  finished.  The  work  was 
done  under  a  cost  plus  a  percentage  contract, 
the  expense  being  met  by  a  fund  raised  by 


a  special  tax  levy.  The  main  features  of  the 
work  were  as  follows : 

Length  of  road  11,455  ft 

Width  of  macadam  12  ft. 

Macadam  laid   15,273  sq.  yds. 

Stone  in  road  4,457  cu.  yds. 

Stone  hauled  from  storage  1,650  cu.  yds. 

Stone  hauled  from  cars  1,825  cu.  yds. 

Stone  hauled  by  engine  2,032  cu.  yds. 

Stone  hauled  by  teams  2,425  cu.  yds. 

Rate  of  pay — Men,  20  cts.  per  hour;  teams,  35 
cts.  per  hour. 

The  cost  of  labor  and  supplies  was : 

Superintendence   $  590.55 

Excavation    458.48 

Shaping  roadbed    236.15 

Unloading  stone  from  cars  to  trucks....  311.00 
Unloading  stone  from  cars  to  storage. . . .  188.00 
Hauling  stone  with    engine,  including 
supplies  for  engine  and  loading  trucks 

from  storage    1,156.00 

Hauling  stone  by  wagon,  including  load- 
ing wagons    1,738.28 

Spreading  stone    553.68 

Trmming  shoulders  and  side  roads   129.36 

Rolling  and   sprinkling   349.60 

Watchman  and  miscellaneous  labor....  371.33 

Coal,  oil  and  supplies  for  roller   125.00 

Freight,  car  service  and  cost  of  six  cars 
of  stone    3,234.90 

Total   $9,442.33 

The  cost  per  cubic  yard  for  placing  stone 
with  engine,  average  haul  three  miles,  was  as 
follows : 

Per  cu.  yd. 

Unloading  stone  from  cars  to  trucks  $0,153 

Unloading  stone  from  cars  to  storage  113 

Hauling  stone  with  engine,  including  sup- 
plies for  engine  and  reloading  stone  570 

Spreading  stone   125 

Rolling  and  sprinkling  08* 

Watchman  and  miscellaneous  labor  083 

Coal,  oil  and  supplies  for  roller  029 

Total   $1,153 

The  cost  per  cubic  yard  for  placing  stone 
with  teams.     Average  haul  Wz  miles  was: 

Per  cu.  yd. 

Unloading  stone  from  cars  to  storage  $0.11:; 

Hauling  stone,  including  loading  wagons..  .718 

Spreading  stone   125 

Rolling  and  sprinkling  080 

Watchman  and  miscellaneous  labor  083 

Coal,  oil  and  supplies  for  roller  029 

Total   $1.14S 

The  cost  per  square  yard  finished  macadam. 
7,438  sq.  yds.  placed  with  engine  was  as  fol- 
lows : 

Per  sq.  yd. 

Superintendence   $0,039 

Excavation   03 

Shaping  roadbed   015 

Trimming  shoulders  and  side  roads  009 

Placing  stone   285 

Freight  and  car  service  on  stone  212 

Total   $0,590 

The  cost  per  square  yard  finished  macadam. 
7,830  sq.  yds.  placed  by  teams  was : 

Per  sq.  yd. 

Superintendence   $0.03^ 

Excavation   03 

Shaping  roadbed   015 

Trimming  shoulders  and  side  roads  ,  .009 

Placing  stone   345 

Freight  and  car  service  on  stone  21- 

Total   $0,650 

Collinsville:  Collinsville-Troy  Road. — The 
Collinsville  experimental  road  is  built  on  the 
road  between  Collinsville  and  Troy.  The 
macadam  begins  on  this  road,  500  ft.  south 
of  the  Collinsville  city  limits  and  extends 
southward  5,300  ft.  There  is  an  interurban 
railway  along  the  side  of  the  highway,  the 
right  of  way  being  on  the  highway,  and  it 
was  necessary  to  place  one  edge  of  the  ma- 
cadam next  to  the  track  as  shown  in  Fig.  5. 

The  soil  on  which  the  road  was  built  is  a 
light  red  clay.  The  country  is  rolling  and 
the  road  has  two  grades  of  about  2  per  cent. 
Stone  for  the  improvement  was  furnished 
from  the  penitentiary  at  Chester,  a  part  of  it 
being  shipped  and  unloaded  during  the  winter. 
The  freight  on  the  stone  and  cost  of  hauling 
and  placing  it  was  paid  from  township  funds. 

The  main  features  of  this  road  were  as 
follows : 

Length  of  road  5,300  ft. 

Width  of  macadam  14  ft. 

Macadam  in  road  8,245  sq.  yds. 

Stone  in  road  2,625  cu.  yds. 

Stone  hauled  from  cars  1,525  cu.  yds. 

Stone  hauled  from  storage  1,100  cu.  yds. 

Average  haul  of  stone  %  mile 

Rate  of  pay — Men,  19  cts.  and  20  cts.;  man 
and  team,  37%  cts.  per  hour. 

Oluev:  H'alnut  Street  Road. — This  road  ex- 
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tends  northward  on  Walnut  St.  from  the  end 
of  the  brick  pavement  past  the  cemetery  to 
a  cross  road,  a  distance  of  4,820  ft.  Two 
thousand  feet  of  this  road,  beginning  at  the 
pavement,  was  made  10  ft.  wide,  the  remain- 
der was  12  ft.  wide.  The  soil  on  which  the 
road  was  constructed  is  a  light  clay,  and  the 
country  is  somewhat  rolling,  so  that  there 
was  a  considerable  amount  of  excavation  to 
be  done.  When  completed  the  road  had  two 
or  three  grades  of  about  2  per  cent. 

Stone  for  the  improvement  was  furnished 
from  the  penitentiary  at  Chester.  The  freight 
and  cost  of  hauling  and  placing  the  stone  was 
paid  in  part  by  the  city  of  Oluey ;  in  part  from 
a  fund  raised  by  subscription,  and  in  part 
from  funds  in  the  hands  of  the  Commercial 
Club  of  Olney. 

Length  of  road  4,820  ft. 

Width  of  macadam  j  2,090  ft.,  16  ft.  wide 

(  1,730  ft.,  12  ft.  wide 

Macadam  laid   6,025  sq.  yds. 

Stone  in  road   3,400  cu.  yds. 

Stone  hauled  from  cars  1,200  cu.  yds. 

Average  haul  of  stone  1  mile 

Rate  of  pay — Men,  15  cts.  per  hour;  man  and 
team,  30  cts.  per  hour. 

Harrisburg :  Independence  Road. — The  part 
of  the  Independence  road  that  was  improved 
begins  at  the  Big  Four  tracks  in  the  south- 
eastern part  of  the  town  of  Harrisburg  and 
extends  a  mile  south.  It  is  a  narrow  road 
lying  in  the  bottom  and  having  poor  drain- 
age. The  soil  is  a  black  loam,  and  the  part 
of  the  road  that  was  improved  is  level.  The 
stone  road  was  made  12  ft.  wide,  and  the 
road  was  widened  to  50  ft.  in  order  to  give 
an  earth  drive  at  the  side  of  the  macadam. 
Stone  for  the  improvement  was  furnished 
from  the  penitentiary  at  Chester.  The  freight 
was  paid  by  the  township  commissioners  from 
the  township  funds.  Most  of  the  stone  was 
hauled  by  donated  labor,  but  in  the  cost  table 
this  labor  is  included  at  the  prevailing  rate 
of  pay.  On  account  of  poor  drainage  and 
adverse  weather  conditions,  the  earth  which 
had  to  be  moved  in  shaping  the  road  was  very 
difficult  to  handle,  and  this  added  considerably 
to  the  cost  of  the  work.  The  road  crosses  a 
very  flat,  swampy  region  and  the  road  was 
improved  on  the  understanding  that  a  drain- 
age ditch  would  soon  be  dug  to  drain  that 
section  of  the  township. 

Length  of  road  5,025  ft. 

Width  of  macadam  12  ft. 

Macadam  in  road  6,700  sq.  yds. 

Stone  in  road  2,180  cu.  yds. 

Stone  hauled  from  cars  2,180  cu.  yds. 

Average  haul  of  stone  %  mile 

Rate  of  pay — Men,  19  cts.;  man  and  team, 
37%  cts.  per  hour. 

EXPERIMENTAL   WORK    WITH    BITUMINOUS  MAC- 
ADAM . 

During  the  seasons  of  1908,  1909  and  1910 
the  Illinois  Highway  Commission  made  con- 
siderable use  of  bituminous  compounds  in 
constructing  roads.  An  excellent  description 
of  the  work  of  the  Commission  in  this  line 
was  given  by  Mr.  T.  R.  Agg,  Assistant  Engi- 
neer of  the  Commission,  in  a  paper  presented 
at  the  annual  meeting  of  the  Illinois  Society 
of  Engineers  last  January.  Mr.  Agg's  paper 
was  printed  in  our  issue  of  Feb.  22,  1911. 

The  following  data  relate  to  the  bituminous 
macadam  work  done  in  1909: 

Mt.  Sterling:  West  Cross  Street. — This  road 
begins  at  the  end  of  the  pavement  at  the  in- 
tersection of  Main  and  West  Cross  Sts.  in 
Mt.  Sterling  and  extends  to  the  Wabash 
depot,  a  distance  of  2,020  ft.  It  was  built  to 
demonstrate  the  suitability  of  a  bituminous 
macadam  for  pavement  in  a  small  town.  The 
soil  on  which  the  road  was  built  is  black 
gumbo  and  slopes  gently  to  the  southward. 
The  macadam  was  made  HO  ft    in  width  and 

treated  with  Tarvia  X.    Stone  for  the  work 

was  purchased  from  various  commercial  quar- 
ries. The  cost  was  paid  from  a  fund  raised 
by  the  city  of  Mt  Sterling.  Considerable  ilif 
fienlty  was  experienced  in  securing  stone  in 
ullieicnt  quant  it  ies  to  enable  the  work  to  be 
pushed  For  that  reason  the  expense  was 
somewhat  greater  than  would  have  been  the 
rase  if  stone  could  have  been  secured  as  fast 
as  it  COtlld  have  been  handled. 

hour  sizes  of  limestone  were  used  at  Mt. 
Sterling:  .Tin.  mixed:  I  %  to  2V6  in  ;  Vfc  to 
%  in  (  hips  and  screenings  %  in.  down.  The 
lower  (nurse  of   stone  of    mixed    sizes  was 


spread  according  to  the  cross-section,  shown 
in  Fig.  2,  thoroughly  rolled,  filled  with  screen- 
ings and  water  bound. 

Upon  this  bonded  lower  course,  4  ins.  of 
stone  of  mixed  sizes  was  spread  and  thor- 
oughly rolled.  On  those  sections  of  the  road 
where  the  stone  was  of  such  size  as  to  re- 
quire it,  this  course  was  filled  with  chips.  On 
those  sections  where  the  stone  was  smaller 
and  rolled  down  to  a  surface  that  was  tight 
enough  to  prevent  tar  from  penetrating  more 
than  IV2  ins.  to  2  ins.,  no  chips  were  used. 

Tarvia  X  was  applied  with  hand  sprinkling 
cans  at  the  rate  of  2  gals,  per  square  yard  to 
this  prepared  surface.  The  tar  was  covered 
while  hot  with  chips,  which  were  swept  until 
a  uniform  distribution  was  obtained.  The 
surface  was  then  thoroughly  rolled  and  cov- 
ered lightly  with  screenings,  sprinkled  with 
water  and  rerolled.  It  was  opened  for  traffic 
after  forty-eight  hours.  The  atmospheric  tem- 
perature during  tarring  was  70°  to  90°  F.,  the 
temperature  of  tar  200°  to  210°  F.  The  main 
features  of  the  work  were  as  follows  : 

Length   of   road  2,020  ft. 

Width  of  macadam  30  ft. 

Macadam  laid   6,733  sq.  yds. 

Stone   in   road  2,650  cu.  yds. 

Stone  hauled  from  cars  2,650  cu.  yds. 

Average  haul  of  stone  Vt  mile 

Surface  treated  with  bituminous  binder.  .  . 

  6,733  sq.  yds. 

Amount  of  binder  used  (Taivia  X) ..  13,470  gals. 
Average  haul  of  tank  wagon  %  mile 

Rate  of  pay — Men,  15  cts.;  man  and  team,  30 
cts.  per  hour. 

Spreading  binder — Men,  20  cts.  per  hour. 

The  total  costs  of  labor  and  supplies  were  : 

Superintendence   $  9S.40 

Excavation    282.65 

Shaping  roadbed    122.25 

Unloading  stone  from  cars   260.80 

Hauling  stone    472. 85 

Spreading  stone    1S7.05 

Trimming  shoulders  and  side  roads....  76.20 

Rolling  and   sprinkling   115.00 

Miscellaneous  labor    9.30 

Coal,  oil  and  supplies   42.35 

Heating  bituminous  binder   61.50 

Hauling  and  spreading  bituminous  bind- 
er   43.25 

Cost  of  bituminous  binder,  G%  cts.  per 

gal.,  f.  o.  b   S75.55 

Freight   on   bituminous  binder   199.26 

Cost  of  stone  delivered  at  Mt.  Sterling..  2,650.00 

Total   $5,496.41 

The  cost  per  cubic  yard  for  placing  stone 
was  as  follows: 

Per 
cu.  yd. 

Unloading  stone  from  cars  $0.09s 

Hauling  stone   17S 

Spreading  stone   071 

Rolling  and  sprinkling  043 

Watchman   and   miscellaneous   labor  004 

Coal,  oil  and  supplies  016 

Total   $0,410 

The  cost  per  square  yard  finished  macadam 
was : 

Per 
sq.  yd. 

Superintendence   $0,013 

Excavation   0t- 

Shaping  roadbed   "is 

Trimming  shoulders  and  side  road  011 

Placing  stone   162 

Applying  bituminous  binder  015 

Cost  of  bituminous  binder  f.  0.  b  133 

Freight  on  bituminous  binder  029 

Cost  of  stone  delivered  39o 

Total   *0-816 

Flossmoor:  Hotnewood-Flossmoor  Road. — 
The  Klossmoor  road  is  a  north  and  south 
road  passing  just  cast  of  the  Illinois  Central 
station  at  Flossmoor  and  is  a  part  of  the  main 
road  between  HomewOOd  and  Mallcson.  In 
asmuch  as  there  are  several  golf  club  grounds 
ill  this  vicinity  and  a  number  of  summer  rest 

dences,  the  road  is  subjected  to  considerable 

pleasure  driving.  For  that  reason  it  was  de- 
cided tn  build  a  macadam  road  treated  with 
tar,  pat  lii  11l.11 1\  because  11  would  be  called 
Upon  to  withstand  a  considerable  amount  oi 

automobile  traffic    The  sod  on  which  the  road 

was  constructed  1-  a  black  loam  and  the  conn 

try  is  onlj  Blightly  rolling,  so  thai  there  are 

no  hills     Stone  for  the  improvement  was  fut 

nished  from  the  penitentiary  at  Joliel  The 

expense  ol  hauling  and  placing  the  stone  and 
the  freight  wai  paid  b)  the  township  cotnmis 
ii  ,n,  i  s  oi    Kich   low  nship      The  expense  ol 

treating  the  road  with  a  tar  binder  was  paid 

from  a   fund  raised  among  the  people  living 


along  the  road  and  by  the    State  Highw; 
Commission.    The  tar  used  was  Tarvia  X. 

Four  sizes  of  crushed  limestone  were  us( 
on  the  Flossmoor  road:  3-in.,  2-in.,  and  chi] 
from  V2  to  xk  in.  with  a  small  amount  of  du[ 
mixed  with  them,  and  screenings  from  V2-1 
down.  The  2-in.  stone  was  used  on  the  lowi 
course,  being  spread  6  ins.  thick,  rolled,  filfi 
with  screenings  and  water  bound.  The  3— ii 
stone  was  spread  4  ins.  thick  on  the  bonB 
lower  course,  rolled  thoroughly  and  the  inte 
stices  filled  with  chips.  This  course  wi 
brushed  to  insure  that  no  chips  remained  C 
top  of  the  stone.  Care  was  taken  to  have  th 
top  layer  well  choked  with  chips  to  prevet 
the  bituminous  binder  from  penetrating  1110 
than  W2  to  2  ins. 

On  separate  sections  of  the  road,  three  d$ 
tinct  methods  of  applying  the  bituminot 
binder  were  used  as  follows: 

First — An  application  of  1  gal.  per  squat! 
yard,  followed  by  an  application  of  V2  gal.  p^ 
square  yard.  Upon  the  surface  prepared 
previously  described,  1  gal.  to  the  square  ya( 
of  Tarvia  X  was  spread  by  means  of  hag 
sprinkling  cans.  The  hot  tar  was  covers 
with  chips  and  swept  until  the  entire  surfat 
was  covered  uniformly  with  a  layer  of  tli 
chips.  It  was  then  rolled  twice  over, 
second  application  of  V2  gal.  to  the  squajj 
yard  of  Tarvia  X  was  then  made.  Becauft 
of  the  difficulty  of  spreading  such  a  sma 
amount  by  hand,  the  surface  was  not  un' 
formly  covered  but  had  a  streaked  appearand 
on  account  of  the  tar  coming  from  the  car| 
in  broad  ribbons  which  did  not  completel 
cover  the  surface.  This  spreading  of  the  tg 
was  covered  lightly  with  chips  and  opened  | 
traffic  after  .48  hours. 

Second — An  application  of  1  gal.  to  a  squar 
yard  of  Tarvia  X  followed  by  a  second  ap 
plication  of  1  gal.  to  a  square  yard. 

Upon  the  prepared  surface,  1  gal.  p~ 
square  yard  of  Tarvia  X  was  distributed  wm 
hand  sprinkling  cans.  The  tar  was  covet* 
with  chips,  swept  until  a  uniform  surface  vw 
obtained  and  rolled  thoroughly.  A  second  ap 
plication  of  1  gal.  of  tar  to  a  square  yafi 
was  then  made  and  covered  with  Vt  in.  c 
chips,  thoroughly  rolled  and  opened  for  traffi 
after  48  hours. 

Third — A  single  application  of  IV2  gals.  0 
Tarvia  X  per  square  yard. 

Upon  the  prepared  surface,  1%  gals.  0 
Tarvia  X  was  spread  with  hand  sprinklinj 
cans.  This  was  covered  with  a  %-in.  layer  0 
chips  and  rolled  thoroughly.  It  was  thei 
given  a  light  covering  of  screenings  an< 
opened  to  traffic  after  48  hours. 

Atmospheric  temperature  during  tarrin 
varied  from  55"  to  65°  F. 

Tar  was  applied  at  a  temperature  of  2"0° 

The  main  features  of  this  road  are: 

Length  ot  road  5,81 

Width  of  macadam  

Macadam  laid   7,070  sq. 

Stone  in  road  2.700  .11. 

Stone  hauled  from  ears  2,000  cu. 

Stone  hauled  from  storage  700  cu. 

Average  haul  of  stone  

Surface  treated  with  bituminous  binder.. 

 6,130  sq. 

Bituminous   binder   used  10. nun 

Average  haul  of  tank  wagon  l'< 

Kate  of  pay     .Men.   20  cts.;   teams.   50  cts. 
hour;  spreading  binder,  men,  27%  cts.  per 

The  cost  of  labor  and  supplies  on  the  Fl 
moor  work  was : 

Superintendence    .  »  1 

Excavation   

Shaping  roadbed   

Unloading  stone  from  ears  

Hauling  stone,  Including  reloading  

Spreading  stone   

Trimming   shoulders  and  side   roads.  ...  1 

Rolling   and    sprinkling   1 

Watchman   and   miscellaneous  labor.... 

Coal,  oil  and  supplies  

Heating  bituminous  binder  

Hauling  and  spreading  bituminous  hind- 
er   ' 

Cost  of  10,000  gals.  Tarvia  X  at  6Mi  cts. 

r.  o.  b  

Freight  on  Tarvia  

Freight  on  stone  at  50  els    per  Ion   1,8 

Total   H.8 

The  unit   cost   per  cubic  yard   for  pla 
stone  was  as  follows: 

Per  t 1 ' 

Unloading  stone  from  curs  I 

Hauling   Hlonc,   Including  reloading  

Spreading  stone   
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lg  and  spiinkling  051 

hman  and  miscellaneous  labor  06S 

oil  and  supplies  032 

Total   $0,605 

e  cost  per  gallon  for  applying  binder  was : 

Per  gal. 

ting   $0,006.", 

ling   0086 

iding   0062 

Total   $0.0213 

he  cost  per  square  yard  finished  macadam 
as  follows : 

Per  sq.  yd. 

jrintendence   $0.02.' 

avation   003 

ping  roadbed   008 

nming  shoulders  and  side  roads  025 

ing  stone   230 

ilying  bituminous  binder  030 

t  of  bituminous  binder  092 

ight  on  bituminous  binder  008 

ight  on  stone  260 

Total   $0.67S 

r:iut  Park:  Bailey's  Lane. — Bailey's  lane 
Is  eastward  from  Grant  Park  and  inter- 
s  the  Chicago-Vincennes  road  about  Vz 
i  from  the  village  limits.  The  part  of  the 
1  which  was  macadamized  was  that  be- 
en the  city  limits  and  the  Chicago-Vin- 
ie>  road,  the  total  length  improved  being 
(i  ft.  The  road  leads  through  the  bottoms 
icent  to  a  small  creek,  and  considerable 
iing  was  necessary  to  take-  care  of  the 
er,  of  which  a  large  amount  collects  dur- 
the  spring  rains.  This  grading  was  done 
he  township  commissioners  before  the  ex- 
mental  road  was  started,  but  the  cost  is 
Lided  in  the  cost  table  for  this  road.  The 
is  a  black,  sticky  loam.  The  macadam 
made  12  ft.  wide  and  was  treated  with 
via  X. 

he  freight  and  the  cost  of  hauling  and 
ing  the  stone  and  spreading  the  bituminous 
ler  was  paid  from  the  township  funds, 
le  was  furnished  from  the  penitentiary  at 
et.  The  cost  of  heating  the  tar,  which 
units  to  about  $30  was  donated  by  the  Cur- 
Brick  Co.,  whose  plant  furnished  the  fa- 
ies  for  heating  the  material, 
our  sizes  of  crushed  limestone  were  used 
the  Grant  Park  road :  3  in.,  2  in.,  chips 
n  Vz  to  %  in.  with  a  small  amount  of  dust 
ed  with  them,  and  screenings  from  V2  in. 
n. 

was  not  decided  to  use  a  bituminous 
ler  on  the  Bailey  Lane  until  after  the 
e  had  been  placed.  For  that  reason,  the 
e  had  been  spread  in  two  5-in.  layers,  the 
ir  of  2-in.  stone  and  the  upper  of  3-in. 
e.    The  upper  course  of  stone  was  rolled 

filled  with  limestone  chips  which  were 
pt  into  the  interstices.  The  surface  was 
1  covered  with  2  gals,  to  square  yard  of 
via  X  which  was  spread  with  hand  sprink- 

cans.  The  tar  was  covered  with  %-in. 
stone  chips  and  rolled  once  over.  The 
ace  was  then  covered  lightly  witli  screen- 

and  opened  for  traffic  after  24  hours. 

atmospheric  temperature  during  tarring 

30°  to  40°  F.,  the  temperature  of  tar 

200°  to  210°  F. 

5th  of  road  3,300  ft. 

th  of  macadam   12  ft 

adam  laid   4,400  sq.  vds. 

rage  haul  of  stone  %  mile 

ie  in  road  1,450  cu.  yds. 

le  hauled  from  storage  1,450  cu.  yds. 

ace  treated  with  bituminous  binder. 

  3,826  sq.  yds. 

>unt  binder  used  (Tarvia  X)  8,000  gals. 

rage  haul  of  tank  wagon  y,  mile 

ite  of  pay— Men,  20  cts.  per  hour';  teams,  40 
per  hour. 

he  cost  of  labor  and  supplies  was : 

?rintendence   $  55  00 

Ration   100^00 

sing  roadbed    56.5:, 

lading  stone  from  cars   14s!o0 

ling  stone  (including  reloading)   574.00 

wading  stone    133.50 

iming  shoulders  and  side  roads   27  90 

mg  and  sprinkling   90.60 

chman  and  miscellaneous  labor....  94.45 

.  oil  and  miscellaneous  supplies....  58.30 

ting  and  bituminous  binder   30.00 

ling  and  spreading  bituminous  bind- 

  36.S0 

ot   bituminous   binder  at   6%  cts. 

°-  b   520.00 

ght  on  bituminous  binder   57  00 

ght  on  stone   900.00 

r°tal   $2,889.10 


1  he  cost  per  cubic  yard  for  placing  stone 
was  as  follows : 

Per  cu.  yd. 

Unloading  stone  from  cars  $0.10n 

Hauling  stone  (including  reloading)  400 

Spreading  stone   092 

Rolling  and  sprinkling   !o63 

Watchman  and  miscellaneous  labor  065 

Coal,  oil  and  supplies  041 

Total   $0.76  i 

The  cost  per  gallon  for  applying  bituminous 
binder  was  : 

Per  gal. 

Heating   $0.0037 

Hauling  and  spreading  0040 

Total   $0.0083 

The  cost  per  square  yard  finished  macadam 
was  as  follows : 

Per  sq.  yd. 

Superintendence   $0.01 2 

Excavation   02; 

Shaping  roadbed   013 

Trimming  shoulders  and  side  roads  007 

Placing  stone   251 

Applying  binder   015 

Cost  of  bituminous  binder  120 

Freight  on  bituminous  binder  013 

Freight  on  stone  205 

Total   $0,650 

Dwight:  Mason  Avenue. — The  Mazon  ave- 
nue experimental  work  is  an  extension  of 
Mazon  avenue  road  and  was  constructed  as 
an   experimental   bituminous  macadam. 

For  convenience,  the  four  blocks  paved  are 
referred  to  as  blocks  1,  2,  3  and  4,  block  1 
being  the  block  adjoining  the  brick  pavement 
at  the  east  end  and  block  2,  3  and  4  follow- 
ing in  order  westward  from  block  1. 

Three  sizes  of  limestone  were  used  at 
Dwight :  3-in.,  2-in.  and  screenings  from  Vi- 
in.  down.  On  blocks  1,  2  and  3,  two  5-in. 
courses  of  2-in.  stone  were  spread.    On  block 

3,  the  lower  course  was  thoroughly  rolled  be- 
fore the  top  course  was  spread,  but  on  blocks 
1  and  2  no  rolling  was  done  until  both  courses 
had  been  spread.  The  spreading  was  com- 
pleted late  in  the  fall  and  work  was  discon- 
tinued until  spring  at  which  time  these  blocks 
were  reshaped  and  rolled.  On  account  of  soft 
foundation  it  was  impossible  to  roll  thor- 
oughly. No  screenings  were  used  before  the 
bituminous  binder  was  distributed.    On  block 

4,  the  5-in.  lower  course  of  2-in.  stone  was 
spread  and  rolled,  and  upon  this  course  5  ins. 
of  3-in.  stone  was  spread  and  thoroughly 
rolled.  This  work  was  finished  in  the  fall 
but  was  reshaped  in  the  spring,  rerolled  and 
the  voids  partially  filled  with  screenings  but 
leaving  a  somewhat  open  surface. 

Blocks  3  and  4  spread  as  outlined  above 
were  treated  with  2  gals,  to  square  yard  of 
liquid  asphalt,  which  was  spread  by  means 
of  a  special  distributing  wagon  loaned  by  the 
oil  company.  After  the  asphalt  was  spread, 
it  was  covered  with  a  ^-in.  layer  of  screen- 
ings and  rolled.  After  the  rolling,  the  sur- 
face was  gone  over  with  a  stiff  broom  and  a 
second  light  layer  of  screenings  was  spread 
and  the  road  opened  to  traffic. 

Blocks  1  and  2,  prepared  as  outlined  above 
were  treated  with  2  gals,  to  a  square  yard 
of  Tarvia  "A"  which  was  spread  with  the 
same  distributing  wagon.  After  the  tar  was 
spread  it  was  covered  with  a  light  layer  of 
screenings,  broomed  and  rolled.  After  being 
rolled  a  second  light  layer  of  screenings  was 
spread  and  the  road  opened  for  traffic.  With 
both  materials,  the  distribution  was  some- 
what streaked  on  account  of  construction  of 
the  sprav  device  on  the  wagon.  The  narrow 
tired  wheels  on  the  distributing  wagon  and 
the  hoofs  of  the  horses  drawing  the  wagon 
displaced  the  stone  to  some  extent. 

Atmospheric  temperature  ranged  from  30° 
to  50°  F.  Temperature  of  the  binders  was 
100°  to  210°  F. 

The  main  features  of  this  work  were  as 
follows : 

Length  of  road  2,900  ft. 

Width  of  macadam  22  ft.  and  27  fi. 

Macadam  laid   8,000  sq.  yds. 

Stone  in  road  3,412  cu.  yds. 

Average  haul  of  stone  %  mile 

Concrete  curb  and  gutter  5,919  lin.  ft. 

Surface  treated  with  bituminous  binder. . 

  8,000  sq.  yds. 

Amount  of  bituminous  binder  used ..  .16,000  gals. 

Average  haul  of  tank  wagon  %  mile 

Rate  of  pay— Men,  20  cts.  per  hour;  teams,  40 
cts.  per  hour. 


The  cost  of  labor  and  supplies  was : 

Superintendence   $  65.00 

Excavation  and  shaping  roadbed   540.00 

Hauling  stone,  including  loading   1,125.30 

Spreading  stone    321.20 

Rolling  and  sprinkling   186.00 

Watchman  and  miscellaneous  labor   72.10 

Coal,  oil  and  supplies   62.20 

Cost   of   16,000  gals,    bituminous  binder 

delivered    800.00 

Heating  bituminous  binder   35.00 

Hauling  and  spreading  bituminous  bind- 
er   50.00 

Freight  on  stone  at  25  cts.  per  ton   1,292.17 

Total  $4,553.97 

Cost  of  curb  and  gutter  and  catch  ba- 
sins  :   2,820.00 

Total   $7,373.97 

The  cost  per  cubic  yard  for  placing  stone 
was : 

Per  cu.  yd. 

Hauling   stone,    including   unloading  from 

cars   $0,330 

Spreading  stone   094 

Rolling  and  sprinkling  055 

Miscellaneous  labor   ;  021 

Coal,  oil  and  supplies  018 

Total  $0,518 

The  cost  per  gallon  for  applying  bituminous 
binder  was ; 

Per  gal. 

Heating   $0.0022 

Hauling  and  spreading  o034 

Total   $0.0050 

The  cost  per  square  yard  finished  macadam 
was : 

Per  sq.  yd. 

Superintendence   $0.0081 

Excavation  and  shaping  roadbed  0675 

Placing  stone   220 

Applying  bituminous  binder  Oil 

Cost  of  bituminous  binder  100 

Freight  on  stone  162 

Total   $0.5686 

Bushnell:  Hurst  and  Davis  Street  Roads. — 
1  hirst  street  road  begins  at  the  end  of  the 
brick  pavement  on  West  Hurst  St.  and  ex- 
tends westward  along  Hurst  St.  and  along 
the  Hurst  St.  township  road,  a  total  length 
of  2,840  ft.  Beginning  at  the  pavement  and 
extending  for  a  distance  of  1,280  ft.,  the  road 
is  10'  ft.  wide.  The  remainder  of  the  distance 
is  12  ft.  wide.  Davis  St.  road  begins  at  the 
pavement  on  Davis  St.  and  extends  in  an 
easterly  direction  along  Davis  St.  and  the 
Davis  street  township  road,  a  distance  of 
2,400  ft.  Beginning  at  the  pavement  and  ex- 
tending for  1,500  ft.,  the  road  is  10  ft.  wide. 
The  remainder  of  the  road  is  12  ft.  wide. 

Both  of  these  roads  were  constructed  at  the 
expense  of  the  town  of  Bushnell  for  the  pur- 
pose of  promoting  the  good  roads  sentiment 
and  demonstrating  the  practicability  of  this 
form  of  construction  on  the  black  soil  which 
is  found  in  that  vicinity.  Inasmuch  as  a  part 
of  each  road  was  on  the  city  street,  the  grade 
was  established  according  to  the  principles 
for  street  work.  The  part  of  each  road  lying 
outside  the  city  was  comparatively  level,  and 
no  considerable  amount  of  grading  was  nec- 
essary. Stone  for  the  improvement  was  fur- 
nished from  the  penitentiary  at  Joliet,  the 
greater  part  of  it  being  shipped  in  and  un- 
loaded during  the  spring.  The  entire  cost  of 
the  improvement  was  paid  from  the  city 
funds.  All  the  work  except  400  ft.  at  end  of 
Hurst  St.  was  treated  with  Tarvia  X. 

Four  sizes  of  limestone  were  used  on  the 
work  at  Bushnell  as  follows :  3-in.,  2-in., 
Vs-in.  to  %-in.  chips  and  screenings  from  %- 
in.  down. 

The  lower  course  of  stone  was  spread  to 
roll  to  thickness  shown  on  the  cross  sections, 
thoroughly  rolled,  filled  with  screenings  and 
water  bound.  Upon  this  lower  course,  4  ins. 
of  3-in.  stone  was  spread,  rolled  and  filled 
with  chips  and  brushed  to  give  a  clean  sur- 
face. 

The  distinct  methods  of  applying  tar  were 
used,  one  on  Davis  street  road  and  the  other 
on  Hurst  street  road.  An  application  of  1% 
gals,  to  square  yard  of  Tarvia  X  followed 
by  %  gals,  to  square  yard  of  same  material 
was  made  on  Davis  St. 

Upon  the  prepared  surface,  1%  gals,  to  a 
square  yard  of  tar  was  spread  with  hand 
sprinkling  cans,  covered  with  a  V*-in.  layer  of 
chips  and  rolled.  The  surface  was  then  gone 
over  with  a  stiff  broom  to  insure  an  even 
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distribution  of  the  chips  and  was  rolled  again. 
Upon  the  surface,  %  gal.  per  square  yard  of 
tar  was  spread  in  the  same  manner  as  before 
and  covered  with  chips,  broomed  and  rolled 
and  then  opened  for  traffic.  On  one  section 
of  the  Davis  street  road,  the  method  followed 
was  the  same  as  that  to  be  described  for 
Hurst  street  road. 

A  single  application  of  2  gals,  to  a  square 
yard  of  tar  was  made  on  Hurst  St.  Upon 
the  prepared  surface,  2  gals,  per  square  yard 
of  tar  was  covered  with  %-in.  of  chips  and 
rolled.  After  rolling,  the  surface  was  gone 
over  with  a  stiff  broom  to-  insure  a  uniform 
distribution  of  chips  and  then  rerolled.  The 
surface  was  then  covered  light  with  screen- 
ings and  opened  for  traffic  after  48  hours. 

Atmospheric  temperatures  during  tarring 
was  40°  to  70°  F.,  temperature  of  tar  varied 
from  190°  to  210°  F. 

The  main  features  of  the  work  were  as  fol- 
lows : 

Length  of  road  5, 

Width  of  macadam  

•  2,540  ft.,  12  ft.;  2,700  ti.',  'H  'ft. 

Macadam  laid   8,190  sq 

Stone  in  road  !!2,'800  cu! 

Stone  hauled  from  cars  . . . . .  .460  cu! 

Stone  rehandled  from  storage  2,100  cu' 

Amount  of  treated  road  7  660  sq 

Tar  "sed   17i00o 

Average  haul  of  stone  and  tar   il 

Rate  of  pay— Men,  19%  cts.;  teams,  39  cts 
hour. 

The  cost  of  labor  and  supplies  was: 

Superintendence    $   182  00 

Excavation   "s-j  .25 

Shaping  roadbed   93.80 

Unloading  stone  from  cars   338.55 

Hauling  stone,   including  rehandling   1,019.60 

Spreading  stone    312.65 

Trimming  shoulders  and  side  roads   266!90 

Rolling  and  sprinkling   190.95 

Watchman  and  miscellaneous  labor   196!5r> 

Coal,  oil  and  supplies   57.80 

Heating  bituminous  binder   8o!oo 

Hauling  and  spreading  binder   127^00 

Dressing  with  chips   106  70 

17,000  gals,   binder  at  6y2  cts.  per  gal. 

b   1,105.00 

Freight  on  bituminous  binder   74.50 

Freight  on  stone   4,323.88 


240  ft. 

wide 

yds. 

yds. 

yds. 

yds. 

yds. 
gals. 

mile 
per 


Total   $8,758.13 

The  cost  per  cubic  yard  for  placing  stone 
was : 

Per  cu.  yd. 

Unloading  from  cars  $0,121 

Hauling,  including  rehandling  364 

Spreading  stone   1U 

Rolling  and  sprinkling   !o67 

Watchman  and  miscellaneous  labor  070 

Coal,  oil  and  supplies  020 

Total  $0,754 

The  cost  per  gallon  for  applying  binder 
was : 

t.  Per  gal. 

Heating   $0.0047 

Hauling  and  spreading  0078 

Total   $0.0123 

The  cost  for  labor  and  supplies  per  square 
yard  finished  macadam  was : 

Per  sq.  yd. 

Superintendence   $0  0220 

Excavation    .0845 

Shaping  roadbed    .0115 

Trimming  shoulders  and  side  roads   .0325 

Placing  stone   260o 

Applying  bituminous  blndei  n;;s.; 

Hit  ominous  binder  ;il  2.1  gal.  sq.  yd  l:;5i| 

Freight  on  stone  and  bituminous  binder.  .  .5290 


Total   $1.062S 

lidwardsville:  Edwardsville-Troy  and  West 
Street  Roods.— Tv/O  separate  pieces  of  work 
were  undertaken  at  Edwardsville.  The  ma- 
cadam on  the  Troj  road  begins  ;il  the  end  of 
the  oiled  street  in  the  Nc-ls< m  addition  and 
extends  for  a  half  mile  in  an  easterly  direc- 
tion. The  macadam  is  #,  ms.  thick  and  12  ft. 
wide  and  water  bound.  The  Wcsi  St.,  St. 
Louis  road  begins  at  the  corner  of  Main  and 
West  Sts  and  extends  along  West  Si  for 
1,100  ft.,  thence  along  the  St.  Louis  road  for 
a  diltanee  "f  one  half  mile.  On  West  St., 
the  macadam  is  finished  with  a  bituminous 
binder  and  has  a  concrete  curb  ami  gutter, 
Prow  lb'  cud  of  West  St  the  macadam  is 
I  '  fl  wide,  K  ms  thick  ami  is  water  bound. 
The  COM  "f  the  Portion  of  the  work  inside 
the  dty  was  paid  from  the  city  funds  and 
the  remainder  of  the  expense  was  paid  from 
the  township  funds. 

[•'our   si/ch  of   limestone   were   used   on  the 


Edwardsville  work:  3  ins.,  2  ins.,  V2  in.  to 
V*  in.  chips  with  a  small  amount  of  dust 
mixed  with  them,  and  screenings  Vz  in.  down. 

The  lower  course  of  2-in.  stone  was  spread 
to  roll  to  a  thickness  shown  on  the  cross 
section  and  thoroughly  rolled,  filled  with 
screeings  and  water  bound.  Upon  this  bonded 
lower  course,  4  ins.  of  3-in.  limestone  was 
spread  and  thoroughly  rolled  and  filled  with 
chips,  the  surface  being  carefully  swept  Upon 
this  surface  1%  gals,  per  square  yard  of 
Tarvia  X  was  spread  with  hand  sprinkling 
cans.  The  hot  tar  was  covered  lightly  with 
chips, ^broomed  and  rolled.  Upon  this  sur- 
face %  gals,  to  a  square  yard  of  tar  was 
spread  in  the  same  manner  as  before,  covered 
with  a  heavy  layer  of  chips  and  rolled.  It 
was  then  gone  over  with  a  stiff  broom  re- 
rolled  and  opened  to  traffic.  The  atmospheric 
temperature  during  tarring  was  40°  F  the 
temperature  of  tar  was  190°  to  200°  F. 

The  main  features  of  this  work  were: 

Length  of  road   ■>  qno  ft 

Width  of  macadam  *'*w  * 

•••••••••••••■2,800  at  12  ft.;  1,100  at  22  ft. 

Macadam  laid,  including  intersections  

e(.„„   • : •   6,475  sq.  yds. 

Stone  in  road  2,100  cu  yds 

Stone  hauled  from  storage  2*100  cu  vds 

Average  haul  of  stone  and  tank  wagon ..  y,  mile 

Surface  treated  with  tar   ''  740  so  vds 

Binder  used  (Tarvia  X)   '  7  000  gils' 

Rate  of  pay— Men,  22%  cts.;  teams,  50  cts  per 
hour;  men  spreading,  25  cts.  per  hour. 

The  cost  of  labor  and  supplies  was: 

Superintendence                                           «  SO  90 

Excavation    , 3210 

Shaping  roadbed   75  25 

Unloading  stone  from  cars         362.50 

Hauling  stone,  including  loading   849  SO 

Spreading  stone    342  90 

Trimming  shoulders  at  side  roads...'..'.'  2.00 

Rolling  and  sprinkling   68.90 

Coal,  oil  and  supplies  .  9 9  80 

Heating  bituminous  binder  !!!!!!!  24  50 

Hauling  and  spreading  binder   39  00 

7,000  gals.  Tarvia  X  at  6%  cts.  per  gal 

f.  o.  b   455  00 

Freight  on  binder   60  80 

Freight  on  stone   1  453'jo 


Total   $3,858.85 

The  cost  per  cubic  yard  for  placing  stone 
was : 

Per cu  yd 

Unloading  stone  from  cars   $6  137 

Hauling  stone,  including  loading   405 

Spreading  stone    '.155 

Rolling  and  sprinkling   033 

Coal,  oil  and  supplies  !oii 

Total   !$(V74t 

The  cost  per  gallon  for  applying  bituminous 
binder  was: 


Per  gal. 
. . 10.0035 
. .  .0056 


Heating   

Hauling  and  spreading              

Total   ^$o7o091 

The  cost  per  square  yard  finished  tar  ma- 
cadam was : 

o        «   .      —  Per  sq.  yd. 

Superintendence   $0,012 

Excavation   '  'tiOZ 

Shaping  road  bed                         .012 

Trimming  shoulders  and  side  roads  000 

Placing  stone   253 

Cost  of  2.25  gals,  binder               17o 

Applying  binder  at  2.55  gal.,  sq.  yd  023 

Freight  on  binder  02'' 

Freight  on  stone  ,,  !225 

Total   $0,722 

East  St.  Louis:  Tri-City  Road.— The  Tri- 
City  road  extends  from  the  St.  Clair  Ave. 
bridge  in  East  St.  Louis  through  the  Missis- 
sippi River  bottoms  to  the  brick  pavement  at 
Venice,  a  distance  of  10,3(10  ft.  For  most  of 
its  length  the  road  had  been  built  on  an  em- 
bankment to  keep  it  above  the  flood  waters 
of  the  Mississippi.  There  were  a  few  places 
in  the  road,  however,  which  were  under  water 
nearly  every  spring,  making  it  impossible  for 
loadeil  trucks  to  use  tin-  road.  Inasmuch  as 
the  road  is  subjected  to  a  very  heavy  tonnage 
at  all  seasons  of  the  year,  it  was  decided  to 

raise  the    roadbed  entirely  above  ordinary 

flood  water  and  to  surface  it  Hi  ft.  wide,  with 
(  lushed  stone  treated  with  a  tar  binder. 

The  State  Highway  Commission  was  re 
quested  I,,  assist  in  the  work  by  the  township 
commissioners  of  Venice  township.  Inas- 
much, however,  as  the  road  is  used  very 
largeh  l>\  business  interests  of  gall  St.  Louis, 
Hie  financial  part  of  the  improvement  was 
handled  by  a  committee  from  the  Commercial 
'  bib  of  East  St   Louis,  ami  great  credit  is  due 


this  committee  for  the  successful  completioi 
of  the  project. 

Stone  for  the  surface  was  furnished  fron 
the  state  penitentiary  at  Chester.  For  filling 
cinders  from  the  various  factories  aroun. 
East  St.  Louis  and  clay  sand  from  the  rive 
banks  were  used.  The  surface  was  treatei 
Tarvia  X,  and  dressed  with  crushed  chats  ob  j 
tamed  from  zinc  mines  in  Missouri  a  fevl 
miles  from  St.  Louis. 

Five  sizes  of  stone  were  used  at  East  Stl 
Louis  as  follows:    3-in.  limestone,  2-in.  lime 
stone,  y2-in.  to  &-in.  limestone  chips  lime 
stone  screenings  Vz  in.  down  and  M  in!  chats 

Upon  the  sub-grade  which  was  of  mixei 
cinders  and  clay  a  6-in.  course  of  2-in  lime 
stone  was  spread,  thoroughly  rolled,  fille< 
with  screenings  and  water  bound.  Upon  thi 
bonded  course  4  ins.  of  3-in.  limestone  wa> 
spread,  thoroughly  rolled  and  the  voids  fillet 
with  limestone  chips,  care  being  taken  1 
brush  the  surface  clean.  Uoon  this  surfac. 
1.6  gals,  of  Tarvia  X  per  square  vard  wa> 
spread  and  covered  with  V2  in.  of  chats  and 
rolled.  After  the  rolling,  the  surface  wa' 
gone  over  with  a  stiff  broom  to  secure  a  uni 
form  distribution  of  the  chats,  and  agaii 
rolled,  then  opened  for  traffic.  On  a  part  0' 
this  work,  because  of  a  delay  in  receiving  th< 
chats  the  tar  was  spread  and  allowed  t(' 
stand  about  18  days  before  the  chats  wen 
put  on  On  a  section  of  the  road  which  ha( 
been  built  on  a  newly  made  fill,  a  second 
treatment  of  %  gals,  to  a  square  yard  oil 

n  't3  ^-  was  made>  covei"ed  with  chats  anc  j 
rolled.     Fig.  0'  shows  a  cross-section  of  th« 
road. 

Atmospheric  temperature  during  tarring  wa<: 
60  to  80  F.  The  tar  was  poured  at  a  tern- 
perature  of  200°  to  220°  F.  Upon  the  com- 
pletion of  the  above  work,  the  road  was  ex< 
tended  to  accommodate  a  large  tonnage  usine 
the  extension.  This  part  of  the  road  was  I 
water  bound  macadam,  18  ft.  wide  and  2  ins 
thick. 

The   principal   features  of   this  work  were1 

as  follows: 

Length  of  road   ln»nn  J 

Width  of  macadam.. iVtl 

Macadam  laid   is'sio  Vn  vrf«< 

Stone  in  road  \\\\\ 5  796cu 'Id*' 

Stone  hauled  from  storage  !!!'' 1  449  cu  vds' 

Average  haul  of  stone  and  tar  '...    %' miU 

Surface^  finished  with  bituminous  -^"»>- 

Amount  of  'Tarvia  X  used" .'.'.'.'.'.'.'.'.'^^OOO  gals 
Rate  of  pay— Men,  17%  cts.  and  20  cts.  pe. 
hour;  teams,  42.5  cts.  per  hour 
Amount  of  excavation  at  31  cts  9,000  cu.  yds. 

The  cost  of  labor  and  supplies  was: 

Superintendence                                       S  3~4  v 

Excavation    9  -g'> 'nil 

Shaping   road   bed  !.!!!!!!'""  "  >:Tz'< 

Unloading  and  hauling  stone....'.'.'.'  2  786  00 

Spreading  stone    "'615  6'. 

Trimming  shoulders  and  side  roads.'.'.'.'  12MU 

Rolling  and   sprinkling   308  1  1 

Watchman  and  miscellaneous  labor  '•SO  50 

Coal,  oil  and  supplies   29'i'M 

Freight  on  stone,  tar  and  chat!!!.'.'!.''  3650  31 

(  ost  ol  bituminous  binder  f.  o.  b..  1' 690  00 

Heating  bituminous  binder   '  4000 

Hauling  bituminous  binder   39.9:, 

Spreading  bituminous  binder  .!  96!2(> 

Total   7$13T4IU2 

The  cost  per  cubic  vard  for  placing  stone 

was  : 

Per 

tt  1     ,1  .  cu.  yd. 

I  nlo.uling  and  hauling  stone   $0  481 

Spreading  stone    ion 

Rolling  and  sprinkling   053 

Watchman  and  miscellaneous  labor...!!!!  '(14' 
Coal,  oil  and  supplies  or.2 

™al   lolsTt 

1  tie  cost  per  gallon  for  applying  bituminous 
binder  was  : 

II  Per  gal. 

I  lea  t  Ing   $0.00P. 

Hauling    001;. 

Spreading   0„37 

Total   $0.0067 

The  cost  per  square  yard  finished  macadam 
was : 

I  Vr 

,,         ,  Sq.  >'d 

superintendence   $0,020 

shaping  road  bed  !!.!!!!!!.!..  oir. 

Trimming  shoulders  ;  1  lit]  side  loads!!!.!!.  .00; 

I 'hieing  stone   2Sr> 

Applying   bituminous   blndei  oil 

Cost   of  bituminous  blndei   .101 

Freight  on  tar  and  stone   .'<a.t 


Total 


$0.ftlG 


;tober  11,  1911. 
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WATER-WORKS     AND     SEWERS  SECTION 


wer  Construction  in  St.  Louis,  and 
Methods  of  Sewer  Design — Re- 
inforced Concrete  Sewers. 

itributed  by  W.  W.  Horner,  Asst.  Engineer  'n 
harge  of  Design  and  Construction  of  Sewers 
in  North  Division  of  St.  Louis,  Mo. 

ARTICLE  II. 

CONCRETE  SEWERS. 

rwo  types  of  concrete  sewers  have  been 
;d — those  having  semi-circular  arches  and 
>se  having  five-centered  arches.  All  of  the 
•Her  designs  were  of  the  first  type,  which 
isists  of  a  semi-circular  arch  with  a  verti- 


Spiice 


reason  for  this  is  that  the  side  wall  is  nearly 
%  of  the  arch  radius  in  height,  and  the  thrust 
of  the  arch,  applied  to  the  top  of  these  walls, 
produces  a  large  bending  moment  in  them, 
thus  requiring  very  heavy  construction. 
In  wet,  sliding  soils,  where  a  large  hori- 


efficient  hydraulic  shapes,  that  is.  the  capa- 
city, per  square  foot  of  wetted  area,  is  low. 
The  long-span  arch  requires  an  excessive 
amount  of  concrete  and  the  wide  trench  in- 
creases the  amount  of  excavation.  The  prin- 
cipal advantage  is  the  small  amount  of  head 


■14-6 

Half  Section  in  Poclf 


16-6- 

Half  Sect/en  in  Earth 


Enq  H  Contg 


Half  Section  for  Hard  Bottom 


j  Ban  8CtoCI5  8-' 
Half  Section  for  Soft  Bottom 


Fig.  1.    Section  of  Harlem  Public  Sewer. 


Fig.  2.    Section  of  Glaise  Public  Sewer. 


1  side  wall  and  an  invert  the  radius  of 
Inch  was  double  that  of  the  arch. 
In  the  first  concrete  sewer — the  Harlem 
■eek  Public,  see  Fig.  1 — the  height  of  side 
all  was  only  1  ft.,  or  about  1/12  of  the  ra- 
us  of  the  arch,  while  the  second  sewer — the 
laise  Creek  Public,  see  Fig.  2 — had  a  side 
all  4  ft.  high,  or  about  %  of  the  arch  ra- 
us.     Neither  of  these  shapes  was  entirely 


zontal  pressure  may  be  expected  to  come  into 
action  immediately  on  removing  the  bracing, 
the  horizontal  arch  thrust  is  greatly  dimin- 
ished, and  the  pressure  against  the  wall  also 
acts  to  reduce  the  overturning  moment.  In 
such  soils,  a  fairly  economical  design  may  be 
made  with  the  high  type  (as  in  the  Glaise 
Creek  Public  Sewer),  but  with  ordinary  clays 
which  will  stand  nearly  vertical  without  brac- 


room  required.  The  above  applies  to  wide 
arches  down  to  the  point  where  no  side  wall 
is  used.  Segmental  arches  should  not  be  con- 
sidered, as  their  only  advantage  lies  in  the 
small  amount  of  head  room  required,  and 
where  this  is  an  important  feature,  it  is 
cheaper  to  use  a  battery  of  arches,  as  in  the 
proposed  section  for  the  River  des  Peres 
sewer,  shown  in  Fig.  3. 
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Fig.  3.    River  des  Peres  Sewer,  Triple  Section. 


itisfactory,  and  when  the  Harlem  Joint  Dis- 
ict  Sewers  were  being  designed,  a  study  of 
ie  relative  dimensions  was  made  to  deter- 
ine  the  economical  proportions. 
It  was  found  that  sections  in  which  the 
>tal  vertical  and  horizontal  dimensions  were 
^proximately  equal  were  objectionable.  The 


ing,  the  horizontal  pressure  will  usually  be 
small  at  first  and  the  arch,  while  still  green, 
will  receive  onlv  the  dead  weight  of  the  fresh 
backfill. 

On  the  other  hand,  sections  in  which  the 
width  was  much  greater  than  the  height,  have 
two  serious  objections.     They  are  very  in- 


The  construction  of  a  semi-circular  invert 
in  place  presents  so  many  difficulties  that  no 
designs  for  large  concrete  sewers  of  circular 
section  have  been  made.  The  construction  of 
concrete  pipe,  in  sizes  up  to  7  ft.,  was  at  one 
time  seriously  considered  and  several  test 
pipes  were  made,  but  the  great  weight  of  such 
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pipe,  even  in  short  lengths,  and  the  difficulty 
of  properly  bedding  them  and  of  setting  them 
true  to  grade,  made  it  probable  that  they 
would  be  more  expensive  than  the  standard 
brick  sewer. 

After  a  great  deal  of  comparative  design 


work,  it  was  decided  that  the  section  shown 
in  Fig.  4  was  the  cheapest  and  most  conve- 
nient for  all  ordinary  conditions,  and  this  was 
adopted  as  a  standard. 

Computations  of  Bending  Moments — Arch. 
— In  the  original  design  of  these  sewers, 
Greene's  method  for  the  elastic  arch  was  used. 
The  arch  ring  was  considered  as  semi-circu- 
lar, the  ends  fixed,  and  the  moment  of  iner- 
tia constant. 

The  application  of  Greene's  method  was  for- 
mulated in  the  following  manner:  A  section. 
I  ft.  in  length,  of  a  linear  arch  with  a  radius 


If 

♦ 

\ 

} 

Fig.  5.    Loading  Diagram  Concrete  Arch — 
Vertical. 


unity  was  assumed  This  was  divided  into  10° 
segments  and  all  loads  considered  as  applied 
at  the  points  of  division  (sec  l'ig.  •"> ) .  A  depth 
of  fill  F  was  taken,  the  material  being  c  on 

lidered  as  earth  weighing  loo  lbs.  per  cu.  ft. 

The  weight  on  any  point,  W=(MiRF+Mi 


M2R2)  100 +  cR  where  c  =  weight  of  a  seg- 
ment of  the  arch  ring  and  M,  and  M2  have 
definite  values  for  any  given  point  on  the 
arch.  To  save  computations,  the  values  of 
Mt  and  M:  were  scaled  from  a  large  diagram 
drawn  to  a  radius  of  unity  and  an  expression 


for.  W  in  terms  of  F  and  R  was  worked  out 
for  each  point  of  loading.  On  the  same  dia- 
gram, the  equilibrium  polygons  for  loads  on 
each  point  were  plotted,  and  the  intercepts  ii 
between  the  polygon  and  the  linear  arch  were 
scaled.  The  horizontal  thrust  due  to  a  load 
on  a  given  point  is  a  function  of  the  load  for 
each  point,  or  H  =  KW.  The  values  of  K 
were  calculated  for  each  point  of  division. 

Now,  the  bending  moment  at  any  point  due 
to  a  given  load  is  equal  to  the  horizontal 
thrust  in  the  arch  caused  by  that  load  multi- 
plied by  the  vertical  intercept  from  the  poly- 
gon to  the  arch,  or  M  =  H  i,  where  H  = 
K  W  =  K(M,  R  F  +  Mi  M2  R*)  100  +  K  c  R; 
also  i  —  ii  R,  since  the  values  of  it  were  scaled 


Fig.  6.     Loading  Diagram  Concrete  Arch — 
Horizontal. 

for  a  unit  radius     Then  M      (l0OKi,(M1F  I 

M,  M,  R)  I  K  c  ii)Rr. 

An  expression  of  this  type  was  worked  out 

for  the  bending  rrfbmenl  .it  each  point, 

due  to  ;i  load  at  any  10"  point  The  bending 
moment  at  any  point  clue  to  a  full  symmetrical 

earth  load  was  found  by  adding  algebraically 


the  equations  for  moment  due  to  each  loa 
The  summations  follow  in  Table  I : 
TABLE  I. — SYMMETRICAL  EARTH  LOAE 


Moment  at  Value  of  M. 

Crown    +  R2(5.47  +   4.86  F  —  .29  ] 

10°  Point    +  R2  (  4.94  +  4.29  F—  .19 1 

20°   Point    +  R2  (  3.67  +   2.40  F  +  .01 I 

30°   Point    —  R2  (  0.31  +   0.43  F  +  .22  1 

40°   Point    —  R2  (  2.80  +   2.72  F—  .311 

50°   Point    —  R2  (  5.00  +   4.45  F  —  .2-9 

60°  Point    —  R2  (  5.76  +   4.74  F  +  .04  1 

70°   Point    —  R2  (  3.57  +   2.64  F  +  .24  I 

80°   Point    +  R2  (  2.55  +   2.23  F  —  .14  1 

90°  Point    +  R2  (13.84  +  10.55  F  +  .19  )J 

Horizontal 

thrust   H  =  R  (81.00  +  55.70  F  +  5. :,0  1 


In  the  above  discussion,  it  was  assumed  th;H 
there  would  be  no  horizontal  pressure  actinS 
on  the  arch.  This  assumption  is  on  the  sidl 
of  safety  and  will  be  very  nearly  realized  ill 
the  case  of  a  newly  backfilled  arch.  Ther  I 
will,  however,  be  some  horizontal  pressurll 
acting,  and  the  amount  will  vary  with  eaefl 
case.  In  neglecting  this,  we  impose  a  corll 
dition  slightly  more  severe  than  can  reall'I 
occur,  but  the  results  are  sufficiently  accuratB 
for  all  usual  purposes. 

For  closer  designing,  a  certain  amount  oi 
horizontal  pressure  can  be  allowed,  but  as  an! 
horizontal  pressure  will  tend  to  decrease  th 
total  bending  moment  and,  consequently,  th 
thickness  of  the  arch,  it  is  only  safe  to  con 
sider  the  least  possible  horizontal  force  tha. 
can  act. 

If  the  backfill  becomes  completely  saturate^ 
so  that  the  cohesion  of  the  earth  is  destroyed 
or  if  dry  sand  is  used,  the  pressure  will  bj 
nearly  hydrostatic  and  very  high.  The  hori" 
zontal  moments  will  practically  neutralize 
those  due  to  the  vertical  pressure.  This  con', 
dition  could  only  occur  in  rare  cases  and  coul(. 
not  be  considered  in  general  design.  The  con' 
dition  for  least  horizontal  pressure  will  occu: 
when  the  backfill  is  common  clay,  moderately; 
moist. 

Let  W  be  the  weight  of  a  prism  of  eartl, 
acting  on  any  10°  arc  of  the  arch  as  as; 
sumed  in  the  preceding  discussion  (Fig.  6)' 
a  is  the  angle  from  the  crown  to  the  poinj 
of  application. 

Now,  if  the  surface  of  the  arch  were  per< 
fectly  smooth,  the  mass  of  earth  weighing  'W 
will  tend  to  slide  off  the  arch,  and  a  horizon' 
tal  pressure  (L)=W  tan  a.  would  be  re- 
quired to  make  the  resultant  pressure  norma: 
and  hold  the  fill  in  place.  The  surface  oi 
the  arch  is  rough,  however,  and  the  frictior 
against  it  will  help  in  holding  the  load  ill 
place. 

With  moist  clay  on  concrete,  the  coefficient^ 
of  friction  sometimes  as  high  as  0.6",  and 
as  we  must  assume  the  highest  value,  the  an-! 
gle  of  friction  (p)  was  taken  at  30°  (tan=j 
0.57).  This  will  allow  the  total  resultant  pres- 
sure to  deviate  30°  from  the  normal  before, 
any  tendency  to  slide  appears.  The  least  pos-jl 
siblc  horizontal  pressure  at  any  point  will 
then  be  L  =  W  tan  (<*-/>). 

It  is  evident  that  as  p  is  30°,  there  need  be  j 
no   horizontal    forces   acting   above   the   40",  I 
point.    It  was  necessary,  therefore,  to  calcu-  j 
late  the  horizontal   forces  acting  on  the  40- 
50-f!0-70   and   SO0    points   and   the  resulting! 


Fig.  7.    Side  Wall  Moment. 

moments  and  thrusts,  and  to  combine  these 
moments  and  thrusts  with  those  resulting 
from  vertical  loads.  The  results  arc  the  safe 
value  design. 

The  forces  acting  on  the  40  50-60  70  and 
R0°  points  have  been  calculated  and  expressed 
in  terms  of  the  radius  and  fill  as  for  vertical 
I, ..ids       Pin    horizontal    thrust    and  bending 


Extrados  Son 


l:3f±---3hl"--±---3-7j"-*---3'-ji'--±----3hi"---» 


Half  Section  in  Hock  Above  Spring  Line       16  Arch  ■  ?0  Fill 


Fig.  4.    Section  of  South  Harlem  16-Ft.  Sewer. 


>ctober  11.  1911. 


ENGINEERING    &  CONTRACTING 


3X7 


loments  at  each  point  due  to  these  loads  were 
dculated  and  combined  with  the  thrusts  and 
oments  from  the  vertical  loads.  The  result- 
g  expressions,  omitting  those  for  the  10°, 
)°,  70°  and  80°  points,  which  are  rarely 
■itical,  follow  in  Table  II : 

ABLE  II.— UNIFORM  EARTH   LOAD,  WITH 
HORIZONTAL  PRESSURE. 
Moment  at  Value  of  M. 

rown    +  R2  (  5.47  +   3.80  F  —   .19  R) 

i°    —  R2  (  0.31—  0.36  F  +   .28  R) 

1°    —  R2  (  2.80  +    2.02  F  —   .58  R) 

■°    —  R2  (  5.00  +    3.14  F—   .77  R) 

i°    —  R2  (  5.7G  +    3.30  F  —   .69  R) 

»    +  R2  (13.84  +    7.75  F  —  1.38  R) 

orizontal 

thrust   H  =  R   (81.00  +  43.20  F  —  2.20  R) 


for  the  second  case,  using  the  least  possible 
horizontal  pressures. 

Determination  of  Dimensions. — As  will  be 
seen  from  the  above  formula,  and  illustrated 
in  Fig.  8  for  uniform  loads,  the  maximum 
positive  moment  occurs  at  the  spring  line  with 
a  secondary  maximum  at  the  crown.  The 
maximum  negative  moment  occurs  near  the 
00°  point  from  the  crown  and,  for  average 
fills  of  from  8  ft.  to  15  ft.,  is  nearly  equal  to 
the  crown  moment 

Moments,  considered  positive,  produce  ten- 
sion at  the  intrados  and  compression  at  the 
extrados,  that  is,  the  line  of  pressures  would 
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size  of  sewer  was  computed  and  the  grade 
line  established.  On  the  profile  was  shown 
not  only  the  present  surface  but  the  proposed 
finished  grade  of  street,  or,  if  in  right  of  way, 
the  probable  graded  surface.  A  line  was  also 
drawn  parallel  to  the  flow  line  at  the  proper 
height  for  the  crown  of  the  sewer.  The  depth 
between  this  crown  line  and  the  surface,  or 
finished  grade  (if  that  were  the  hicher),  was 
taken  as  the  fill  F  in  the  formula. 

Small  changes  in  the  value  of  F  were  avoid- 
ed, changes  usually  being  made  in  5-ft.  inter- 
vals; thus  where  F  approximated  10  ft.  for  a 
considerable  distance  and  then  gradually  in- 
creased to  1")  ft.,  the  10-ft.  fill  section  was 
used  to  a  point  where  the  cover  actually  be- 
came 12  ft.,  then  a  change  to  the  15-ft.  fill 
was  made. 

Where  railroad  tracks  cross  over  the  arch 
at  a  height  above  the  crown  of  (!  ft.  or  more, 
it  has  been  the  custom  to  reduce  the  engine 
load  to  an  equivalent  earth  load  and  use  a 
new  value  of  F,  except  in  the  case  of  the 
large  arches,  where  a  special  analysis  was 
made.  The  load  on  the  drivers  was  assumed 
to  be  carried  at  the  surface  by  an  area  whose 
length  was  the  distance  between  end  drivers 
(L)  and  whose  width  was  the  tie  length  (8 
ft.).  It  was  assumed  that  the  pressure  would 
be  carried  down  to  the  arch  at  about  a  30° 
angle  to  the  vertical,  or  the  loaded  area  at 
the  plane  of  the  crown  would  be  f F  +  8) 
(F+L).  If  W  is  the  total  weight  on  the 
drivers,  the  load  per  sq.  ft.  at  the  crown  depth 
W 

would  be  and  the  equiv- 


(F  +  8)  (F+L) 


VV 
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30      40  50 
Points  on  Arch 


60      10      80  90 


Fig.  8.    Curve  of  Variations  of  Moment   Along  Arch. 


As  was  stated,  these  computations  were 
sed  on  a  constant  ring  thickness.  Several 

these  arches  were  later  checked  by  Howe's 
ethod  where  the  varying  moment  of  iner- 
i  is  taken  into  account.  This  method  showed 
at  the  crown  thickness,  as  previously  de- 
rmined,  was  slightly  too  great  while  that 

the  spring  line  was  too  small.  As  this  er- 
r  seemed  to  be  in  direct  proportion  to  the 
tio  of  the  crown  to  spring  thicknesses,  this 
tio  has  been  used  to  correct  the  moments 
ven  by  the  above  formulas. 
The  principal  advantage  in  the  above  for- 
ulas  lies  in  the  fact  that  for  the  common 
nditions  met  in  sewer  design,  that  is,  an 
rth  load  with  a  horizontal  upper  surface, 
ey  present  a  direct  means  of  determining 
ith  fair  accuracy  the  principal  stresses  in 
e  arch.  This  is  something  that  the  writer 
is  not  found  elsewhere,  the  common  prac- 
:e  being  to  assume  the  arch  and  then  test  it 
•  analysis. 

For  small  arches,  the  above  formulas  give 
Sry  close  values;  for  larger  ones,  they  will 
least  present  a  means  of  arriving  at  ap- 
oximate  dimensions  which  can  later  be  cor- 
cted  after  analysis  by  the  more  accurate 
ethod. 

Side  Walls. — The  analysis  of  the  arch  was 
sed  on  the  assumption  that  its  ends  were 
ced  at  the  abutments,  which  are  the  tops  of 
e  side  walls.  The  arch  is,  therefore,  sup- 
ised  to  transmit  to  the  side  walls  not  only 
i  vertical  and  horizontal  reactions,  but  also 
e  moment  at  the  90°  point.  The  moment  at 
e  base  of  the  wall  is  (see  Fig  7)  Ms  = 
90+  Hh — Pa.     In  the  application  to  the 

R 

mdard   horse-shoe   arch,   h   was   taken  — 

4 

lere  R  is,  as  before,  the  radius  of  the  linear 
ch  and  the  expression  (Pa)  was  neglected 
give  an  additional  factor  of  safety.  The 
nding  moment  at  the  base  of  the  wall  then 
comes 

M,  =  R2  (34.24  +  18.55  F  — 1.92  R) 


fall  outside  the  center  of  gravity  of  section 
at  that  point. 

It  has  been  found  sufficient,  for  the  small 
arches  from  5  ft.  to  K>  ft.  radius,  to  compute 


alent  earth  load  Fi  =  

100  (F  +  8)  (F  +  L) 
This  is  sufficiently  accurate  where  the  wheel 
base  of  the  locomotive  is  greater  than  the  arch 
span.  It  has  been  the  custom  to  use  the 
heavy  arch,  designed  for  engine  load,  for  the 
full  width  of  railroad  right  of  way. 

The  value  of  R  to  be  used  in  the  formula 
will  be  from  0.8  to  1.5  ft.  greater  than  the 
inside  radius  of  the  arch.  If  the  difference 
is  taken  as  1  ft.,  the  error  will  be  small. 

With  these  values  of  F  and  R  determined, 
the  bending  moments  at  the  crown,  60"  point, 
spring  line  and  base  of  side  wall  were  cal- 
culated, and  the  thickness  at  the  first  and  last 


Mw -Working -Moments  m  Thousands  of  Inch  Lbs 


Mw -Working  -  Moments  in  Thousands  In.  Lbs 
Fig.  9.    Concrete  Diagram. 


the  bending  moments  at  the  crown,  60°  point 
and  spring  line.  The  method  of  applying  the 
formulas  bas  been  somewhat  as  follows  :  The 


two  points  was  determined  as  for  an  ordinary- 
concrete  beam.  This  thickness  and  the  amount 
of  steel  were  computed  by  the  "straight  line" 
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formula,  using  n  =  12.  The  working  stress 
on  the  steel  was  taken  as  10,000  lbs.  per  sq. 
in.,  a  factor  of  safety  of  about  3V&  on  the 
elastic  limit.  The  working  stress  on  the 
concrete  varied  between  400  and  550  lbs.  per 
sq.  in.,  depending  upon  the  class  of  concrete 
to  be  used. 

For  rapid  calculation  of  the  dimensions,  the 
graph  shown  in  Fig.  !)  was  made  up.  In  com- 
puting the  crown   thickness   for  a  working 


lbs.,  d  =  12  ins.,  and  the  steel  per  ft.  =  0.55 
sq.  in.  or  about  %-in.  bars  on  12-in.  centers. 

The  computations  for  spring  line  and  side 
wall  are  made  in  the  same  way,  using  the 
vertical  reaction  instead  of  the  thrust  in  com- 
puting direct  compression. 

The  amount  of  cover,  concrete  added,  in  the 
above  illustration,  would  be  3  ins.,  making  the 
total  crown  thickness  (c)  15  ins.  The  deter- 
mination of  thickness  at  the  crown,  spring  (t) 
and  side  wall  (s),  fix  three  points  on  the  ex- 
trados  of  the  arch.  In  the  standard  section,  a 
straight  line  is  drawn  through  e  and  f  (Fig. 


Straight  Edge        Side  Wall 


Deep  C:;:;^>^/foc/f  Section 
Rock  Section^^^z — — 

Earth  Section 

Fig.  12.    Sketch  of  Profile. 


10)  and  a  circular  curve  is  passed  through  g 
tangent  to  the  horizontal  and  also  tangent  to 
e  f.  The  center  of  this  curve  lies  at  O  a  dis- 
tance "M"  below  the  center  of  the  intrados 


Fig.  10.    General  Dimensions  of  Arch 
Section. 

stress  of  540  lbs.  in  the  concrete,  the  diagram 
was  entered  with  the  bending  moment  on 
the  top  line.  Following  down  the  vertical 
line  to  the  intersection  with  the  curve  marked 
"d"  (fc  — 540),  thence  horizontally  to  the 
left  margin,  the  depth  in  inches  is  found. 
This  is  the  effective  depth  of  beam  and  to  it 
must  be  added  the  depth  of  cover  over  the 
steel,  giving  a  total  thickness  hi.  In  this  de- 
termination, the  total  allowable  stress  in  the 
concrete  has  been  used  to  resist  bending.  As 
the  concrete  must  also  carry  the  uniformly 
distributed  compressive  stress  due  to  the  hori- 
zontal thrust  in  the  arch,  it  is  evident  that  the 
allowable  unit  stress  in  bending  must  be  re- 
duced by  the  amount  of  the  direct  thrust. 

H 

This  direct  thrust  is  equal  to    in  lbs. 

12  hi 

per  sq.  in.,  where  H  is  the  horizontal  thrust 
in  pounds  for  a  one-foot  length  of  arch. 
To  illustrate:    Let  F  =  20  ft.  and  R  =  10 


ab  -  K\/l  +  a 

curve.    By  geometry,  M  =   .  -  -   

V  1  +  aJ  -  1 
3 (S  -  T)  „ 

where  a  -  tan  «  —    ;  K  =  r,  +  c  and 

ri 

b  -  r,  +  T.    Then  r,,  =  r,  +  M  +  c. 

As  the  thickness  at  the  60°  point  must  al- 
ways be  greater  than  that  at  the  crown,  and 
as  the  bending  moments  at  the  two  points  are 
nearly  the  same,  it  follows  that  the  concrete 
at  the  00°  point  is  worked  at  a  much  lower 
unit  stress  than  that  at  the  other  three  maxi- 
mum points.  This  cannot  well  be  avoided, 
but  the  stress  in  the  concrete  may  be  deter- 
mined by  working  the  diagram  backward. 
Suppose  the  thickness  at  the  60°  point  to  scale 
18  ins.,  and  the  computed  moment  to  be  9,300 
in. -lbs.  From  the  18  ins.  deduct  3-in.  cover, 
leaving  the  effective  depth  15  ins. ;  at  the  in- 
tersection of  the  lines  in  the  diagram,  Fig. 
9,  (f)  c  would  be  about  340  lbs.  (if  the  dia- 
gram were  carried  out  sufficiently)  and  the 
steel  required  about  0.35  sq.  in.  per  ft.  This 
makes  the  percentage  of  reinforcement  at 
the  P>0°  point  about  half  of  that  at  the  crown. 

Minimum  Thickness — Classes  of  Concrete. — 
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Half  Section  tor  Hard  Bottom  Holt  Section  for  Soft  Bottom 

Fig.  11.    Elliptical  Arch,  Baden  Public  Sewer. 


ft      Then   the  crown   moment    in    ft. -lbs.  = 
8,840  =  100,080      -lbs.,  and  the  thrust  II 
9,670  lbs.     Prom  Fig    !»  for  M      100,000  in  - 
Ibs.  and  fc  =  540,  d  =  ll  ins.,  h,  =  ll-f  3  = 
If  9,070 

14  ins.   «=  64  lbs.  per  sq.  in. 

II  xN  [54 
M"      04      Mil  lbs  per  sq.  in.  allowable  stress 
in  bending     With  this  and  Mr  =  100,000  In.- 


The  larger  arches,  IS  ft   diameter  and  up, 

wen-  designed  fur  a  (  lass  "A"  concrete;  with 
an  allowable  working  stress  of  500  to  510  lbs. 
per   sq    in      With   this   stress,  however,  the 

resulting  crown  thickness   tor  the  smaller 

arches  becomes  very  small. 

it  u.is  not  considered  good  practice  to  use 
less  than  a  I11  in  thickness  in  this  under- 
ground work    To  avoid  this  without  delib 


erately  adding  excess  material,  a  Class  "B" 
concrete  was  used  and  the  working  stress  re- 
duced to  a  value  of  from  400  to  420  lbs.  In 
both  the  "A"  and  "B"  classes  of  concrete,  the 
factor  of  safety  is  about  3%'  on  the  ultimate 
compressive  strength. 

A  comparison  of  costs  between  the  designs 
with  Class  "A"  and  Class  "B"  concrete  shows 
a  slight  balance  in  favor  of  the  leaner  mix. 
While  this  design  requires  about  18  per  cent 
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Section  A  B 
Fig.  13.    Invert  Bar  Rack. 

more  concrete,  the  difference  in  the  amount 
of  cement  and  the  lower  unit  cost  of  form 
work,  moving  forms,  etc.,  will  cut  down  the 
cost  of  concrete  per  yard  about  12  per  cent. 
There  is  about  15  per  cent  less  steel  in  the 
"B"  concrete  design,  but  the  amount  of  ex- 
cavation is  slightly  greater  than  in  the  "A" 
concrete  design.  When  all  the  differences 
are  taken  into  consideration,  the  Class  "B" 
design  will  vary  from  nothing  to  a  dollar  a , 
lineal  foot  cheaper  than  the  "A"  and  has  the' 
advantage  attached  to  more  massive  work, 
though  the  calculated  strength  is  the  same  in 
both  cases. 

Inverts. — The  design  of  the  inverts  for  these 
sewers  has  been  largely  a  matter  of  judg- 
ment.    In  ordinary  stiff  clays,  there  is  no 
doubt  that  the  complete  load  is  not  distributed  < 
over  the  whole  base  but  a  large  part  is  car-  j 
ried  directly  by  the  soil  under  the  side  walls. ! 
In  very  wet  bottoms,  extra  concrete  is  some- 
times used,  and  in  one  case,  which  will  be ' 
mentioned  in  a  following  article,  the  load  was 
carried  to  rock  by  piers  and  only  the  moment, 
transmitted  from  the  side  walls,  was  taken  up 
by  the  invert.    If  the  load  were  entirely  dis-. 
tributed,    the    inverts,    whether    designed  as 
beams  or  as  inverted  arches,  would  be  some- 
what heavier  than  has  been  the  practice.  In 
the  latter  case,  it  is  necessary  to  consid 
the  thrust  of  the  invert  arch  as  taken  up 
tension  in  the  tie  bars,  and  as  these  bars  a 
bent,  a  bending  moment  would  be  induced 
the  center  of  span,  the  resulting  dimensio 
being  practically  identical  with  those  obtain 
by  considering  the  invert  as  a  beam. 

The  common  practice  in  the  smaller  arch 
in  good  ground  has  been  to  make  the  thi 
ness  of  concrete  at  the  center  of  the  inve 
the  same  as  that  at  the  crown  of  the  arc 
and  to  make  the  subgrade  a  horizontal  li 
through  this  center  point.  In  some  of  t 
larger  arches,  as  in  the  design  of  the  Riv 
des  Peres  River  Lino,  the  thickness  at  t' 
center  was  made  greater  and  a  portion 
the  heavy  corners  was  cut  off  (see  Fig  8). 

For  ordinary  rock  foundations,  two  typ_ 
of  invert  have  been  used,  depending  upon  t" 
depth  of  rock  above  the  flow  line  (sec  Fig. 
4).  The  first  type,  known  simply  as  "rock 
section."  was  designed  to  meet  the  conditions 
where  the  top  of  the  solid  rock  was  above  the 
flow  line  and  below  the  sprinkling  line  of  the 
arch.  In  this  case,  the  full  vertical  reaction  is 
taken  by  the  rock  immediately  below  the  side 
walls  and  the  horizontal  reaction  by  the  rock 
at  or  below  the  base  of  the  side  walls.  A 
small  amount  of  concrete  is  used  in  the  in- 
vert  to  gi\e  anchorage  to  the  intrados'  bars. 

The  other  type,  called  the  "deep  rock  sec- 
tion,"' is  for  conditions  where  the  rock  sur- 
face is  above  the  spring  line  of  the  arch.  In 
ibis  section,  the  side  walls  carry  only  the  di- 
rect vertical  compression.  The  concrete  used 
in  the  invert  is  merely  for  a  "smoothing  up" 

layer  under  the  vitrified  brick. 
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detailing  Reinforcement. — It  has  been  ex-  or  its  equivalent,  as  lighter  bars  cannot  be  held 

ined  how  the  amount  of  reinforcement  at  to  line  during  concreting.   The  minimum  space 

crown,  60°  point,  spring  line  and  base  of  from  center  to  center  of  bars  has  been  4  ins. 

11  was  calculated.     The  reinforcement  is  and  is  usually  over  5  ins.    The  cover  depth 


k- Sufficient  Flay  at  A  to  allow  B  to  be moved in  2  EngKontg 


Eng.lt  Contg. 

Fig.  14.    Three  Types  of  Wood  Centers. 


the  intrados  of  the  arch,  at  the  crown, 
'ing  line  and  side  wall,  as  the  moments  are 
sitive  at  those  points.  At  the  60°  point, 
:  steel  is  at  the  extrados. 
rhe  formulas  for  bending  moment,  Tables 
ind  II,  show  that  under  uniform  load,  the 
trados  reinforcement  need  only  extend  from 
DUt  the  20°  point  to  the  80°  point  and  that 
:  intrados'  bars  may  be  omitted  between 
:  30°  and  70°  points.  There  are  two  very 
od  reasons,  however,  why  this  system  should 
t  be  followed.  In  the  course  of  backfilling, 
:  loads  are  often  unsymmetrical  and  con- 
ions  sometimes  arise  which  practically  re- 
rse  the  moments  at  the  three  upper  points, 
as  requiring  reinforcement  on  the  outside  at 
:  crown  and  inside  at  the  60°  point.  Again, 
is  very  difficult  to  set  and  hold  in  place 
ring  concreting  the  short  sections  of  bars 
juired  under  this  detached  system.  It  has 
en  found  necessary,  on  the  small  arches 
lere  light  bars  are  used,  and  preferable 
en  with  the  heavy  steel,  to  make  the  rein- 
rcement  bars  used  on  outside  and  inside  con- 
.uous.   The  heaviest  reinforcement  is  needed 

the  inside  of  the  side  walls.  These  bars, 
signed  for  the  moment  at  the  base  of  the 
ill,  extend  down  into  the  invert  and  up  to' 
out  75°  point  in  the  arch.  The  remaining 
xados  steel  has  been  designed  for  the  crown 
3ment  and  the  bars  extend  from  spring  line 

spring  line.  The  bar  sizes  for  side  wall 
d  crown  are  so  selected  that  they  will  be 
t  in  the_  same  spacing  along  the  sewer,  and 
n  be  wired  together  in  the  side  wall  and 
:ll-spliced. 

The  extrados  bars  are  designed  for  the  60° 
int  moment  and  the  size  is  selected  to  give 
e  same  spacing  as  far  the  intrados.  They 
tend  completely  over  the  arch  from  top  of 
vert  to  top  of  invert. 

Bars  are  used  in  lengths  up  to  34  ft.  Where 
longer  bar  would  be  required  in  the  extra- 
's, a  splice  is  made  over  the  crown.  For 
trados  bars,  the  splice  in  alternate  bars  is 
ade  on  opposite  sides  of  the  arch,  and  is 
:ated  at  about  the  40°  point. 
The  minimum  size  bar  used  is  %-in.  square, 


of  concrete  from  bar  to  face  of  sewer  is  made 
3  ins.  for  bars  %-in.  square  or  over.  For  Vz- 
in.  bars,  some  of  the  plans  called  for  a  2-in. 
cover,  but  this  was  afterwards  found  to  be 


As  will  be  seen  from  the  sections,  longi- 
tudinal bars  are  used  both  with  the  intrados 
and  extrados  reinforcement.  These  are  in- 
tended principally  to  hold  the  transverse  bars 
in  place,  both  sets  being  wired  together  at  all 
intersections.  The  finished  sewer  does  not 
require  longitudinal  steel  to  carry  expansion 
and  contraction  stresses,  as  the  variation  in 
temperature  is  very  small.  It  is  probable, 
however,  that  during  construction  and  before 
the  backfilling  has  been  done,  the  longitudinal 
bars  materially  aid  in  preventing  transverse 
cracks. 

Elliptical  Arches. — In  some  of  the  more  re- 
cent contracts,  an  arch,  of  the  type  shown  in 
Fig.  11,  has  been  used.  These  arches  were 
designed  on  principles  entirely  different  from 
those  given  above.  The  arches  were  consid- 
red  hinged  at  the  ends.  Through  the  hinges 
load  lines  were  run  by  the  methods  employed 
for  the  masonry  arch ;  such  lines  were  plotted 
for  the  different  conditions  of  loading  that 
might  come  on  the  arch,  from  no  fill  to  the 
maximum,  and  the  moment  at  various  points 
was  calculated  by  multiplying  the  force  in 
the  proper  ray  of  the  polygon  by  the  normal 
distance  from  the  line  of  pressure  to  the  cen- 
ter line  of  the  arch.  This  center  line  was 
chosen  by  trial  to  give  the  smallest  moment, 
all  conditions  of  loading  being  considered. 

When  the  necessary  thickness  was  deter- 
mined, the  extrados  and  intrados  curves  were 
laid  out  as  compound  curves,  making  the  arch 
five-centered  but  approximating  very  closely 
an  ellipse. 

These  arches  were  designed  for  Class  "A" 
concrete.  They  have  been  used  in  two  con- 
tracts— Baden  Public  Sewer — First  Section, 
and  Glaise  Creek  Joint  District  Sewer — First 
Section.  The  sizes  vary  from  23  ft.  x  17% 
ft.  to  12  ft.  x  8V2  ft.  ~  The  lightest  section, 
on  the  Glaise  Creek  Sewer,  has  a  crown 
thickness  of  only  7  ins. 

Two  other  types  of  reinforced  concrete 
sewer  have  been  used  to  suit  peculiar  con- 
ditions. These  were  in  the  Glaise  Creek  Sewer 
District  Number  Three  and  in  Dale  Avenue 
Joint  District  Sewer.  They  will  be  described 
in  detail  in  another  article. 

Specifications  for  Concrete  and  Steel. — The 
general  specifications  for  concrete  and  for  re- 


Fig.  15.     Construction  View  South  Harlem  Sewer — First  Contract. 


too  small,  as  these  bars  invariably  bend  be- 
tween supports.  Two  and  one-half  inches 
should  be  the  minimum  for  light  bars. 


inforcing  steel  are  given  below.  The  Class 
"A"  and  Class  "B"  concrete  have  been  used 
in  the  sewers.    The  Class  *'C"  concrete  was 
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used  for  filling  holes  outside  the  line  of  ex- 
cavation in  rock  and  for  sub-bottoms  in  bad 
ground. 

CONCRETE. 

Classes — Concrete  shall  be  composed  of  ce- 
ment, sand  and  broken  stone  or  gravel,  and 
divided  into  Class  "A,"  Class  "B"  and  Class 
"C." 

Mortar  for  Class  "A"  Concrete — Mortar  for 
Class  "A"  concrete  shall  have  the  ratio  of  1 
bbl.  of  cement  to  7.6  cu.  ft.  of  sand. 

Mortar  for  Class  "B"  Concrete — Mortar  for 
Class  "B"  concrete  shall  have  the  ratio  of  1 
bbl.  of  cement  to  11.4  cu.  ft.  of  sand. 

Mortar  for  Class  "C"  Concrete — Mortar  for 
Class  "C"  concrete  shall  have  the  ratio  of  1 
bbl.  of  cement  to  15.2  cu.  ft.  of  sand. 

How  Made — Concrete  shall  be  made  by  mix- 
ing with  the  broken  stone  or  gravel  an  amount 
of  mortar  of  the  proper  class,  which  shall  be  10 
per  cent  in  excess  of  the  voids  in  the  stone  or 
gravel. 

REINFORCING  STEEL. 

Requirements — Bars  shall  be  made  from  billet 
stock  and  shall  be  especially  deformed  for  rein- 
forced concrete  work,  so  that  their  efficiency 
will  not  depend  upon  the  adhesion  of  the  con- 
crete to  the  surface  of  the  metal. 

Strength — All  bars  shall  have  an  ultimate 
strength  of  85,000  lbs.  per  sq.  in.,  and  an  elastic 
limit  of  from  50,000  to  60,000  lbs.  per  sq.  in.,  and 
shall  be  capable  of  being  bent  cold  180°  around 
a  radius  of  four  times  their  diameter  without 
cracking. 

Net  Section — The  smallest  net  section  allow- 
able for  the  various  size  bars  as  marked  on 
plans  shall  be  as  follows: 

Vfe-in.  bars    0.25  sq.  in. 

%-in.  bars    0.39  sq.  in. 

%-ln.  bars    0.56  sq.  in. 

IS-in.  bars    0.77  sq.  in. 

1    -in.  bars    1.00  sq.  in. 

l'/i-in.  bars    1.56  sq.  in. 

Turns — If  the  twisted  bars  are  used,  they  shall 
have  not  less  than  the  following  number  of 
turns: 

%,-in.  bar  one  complete  turn  in    2  3/16  ins. 

%-in.  bar  one  complete  turn  in    3  ins. 

9C-in.  bar  one  complete  turn  in    4%  ins. 

"g-in.  bar  one  complete  turn  in    6  Ins. 

1    -in.  bar  one  complete  turn  in    8%  ins. 

IVi-in.  bar  one  complete  turn  in  12  ins. 


are  usually  called  "the  arch."  The  unit  length 
constructed  at  one  time  varies  from  8  to  30  ft. 

Grades  and  centers  for  the  invert  are  set 
with  an  instrument,  in  various  ways,  depend- 
ing on  local  conditions.  Where  the  sides  of 
the  excavation  are  vertical  and  braced,  center 
nails  are  usually  set  on  the  bracing  and  grade 
points  given  on  the  sheeting  on  each  side  of 
the  trench.    The  templet,  or  profile,  is  set  by 
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Fig.  16.    Bar  Holders. 

plumbing  down  from  the  center  nail  and  by 
measuring  down  the  calculated  "cut"  from  the 
grade  points  to  the  top  of  the  profile.  Where 
the  sides  of  the  ditch  are  sloped,  levels  are 
carried  down  into  the  trench  and  stakes  driven 
on  each  side  or  points  marked  on  the  rock. 

The  profile  is  made  of  wood,  as  shown  in 
Fig.  12.  The  upper  edge  is  a  straight  plank, 
the  top  of  which  is  at  the  elevation  of  the  top 
of  the  vitrified  brick,  represented  by  the 
curved  portion  of  the  profile.  The  profile 
shown  in  Fig.  12  is  for  the  "deep  rock"  sec- 


firm,  the  short  vertical  rods  on  each  side  are 
set  before  concreting  is  started.  These  are 
spaced  and  held  in  place  by  a  rack,  which 
usually  consists  of  a  2-in.  x  6-in.  timber  with 
square  notches  cut  at  the  proper  intervals  for 
the  bars.  On  one  contract,  a  very  handy  de- 
vice was  originated  by  the  foreman.  This  is 
shown  in  Fig.  13.  The  eye  "A"  is  slipped  over 
the  last  bar  of  the  finished  work,  and  the 
other  end  rests  on  top  of  the  profile,  is  set 
to  a  mark  at  the  proper  distance  from  the 
center  line  and  lightly  nailed.  The  vertical 
bars  are  set  in  the  notches  and  the  wooden 
wedge  "C"  dropped  in  the  irons,  holding  the 
bars  in  place. 

The  longitudinal  bars  pass  through  holes 
in  the  profile  and  the  back  ends  are  spliced 
and  wired  to  the  bars,  projecting  from  the 
finished  work.  The  required  splice  length  (40 
diameters)  always  projects  ahead  of  the  pro- 
file. Each  vertical  is  then  raised  from  the 
subgrade  and  wired  to  the  longitudinals  at  the 
intersections. 

Some  contractors  prefer  to  set  the  trans- 
verse bars  (see  Fig.  4)  also  before  concreting, 
but,  as  a  rule,  the  concrete  is  put  in  and 
shaped  to  receive  them  before  they  are  set. 
After  the  transverse  bars  are  in  place,  the 
final  layer  of  concrete  is  placed  and  tamped 
with  a  flat  tamper. 

In  wet  or  caving  ground,  it  is  sometimes 
necessary  to  place  a  part  of  the  invert  con- 
crete before  setting  any  steel,  but  this  is  only 
done  in  emergency,  as  it  completely  stops  and 
disorganizes  the  concrete  work. 

Vitrified  Brick. — The  vitrified  brick  are 
laid  as  in  street  paving,  the  courses  running 
parallel  to  the  sewer.  A  half-inch  layer  or 
cushion  of  dry  one  to  three  mortar  is  first 
spread  uniformly  over  the  concrete.  The  , 
brick  setting  is  started  to  a  chalk  line  in  the 
center  of  the  sewer  and  finished  to  a  line  at 
the   side   walls.      All   courses   break  joints. 


Fig.  17.    Construction  View  South  Harlem  Sewer — Second  Contract. 


Fig.  18.    Construction  View  Baden  Public  Sewer. 


Protection  J  tarn  hIiiiII  be  protected  from  the 
weather,  but  miiHt  tiol  be  oiled  or  painted 
Ban  wllli  nllKht  rtlMl  I  hut  run  eiiHlly  be  removed 
with  the  aid  of  n  wire  briiHli.  limy  be  lined  when 
ruxl  In  removed,  Im!  where  runt  Minle  Iiiih 
fdimed  hi  Im  beginning  to  fin  in,  they  mIiiiII  be 
rejected. 

CoHcrett  Sewers — Construction  Methods. — 

Hie    (OIK  fi  ll       ewers    ate    blltlt    111    tWU  Stages, 

tin   invCrt,  and  the  sidrwalls  and  arch,  which 


linn,  and  when  used  for  nick  section  or  earth 
se  c  linn,   is   usually   filled  nut   with  plank  as 

ihown  by  the  dotted  lines,   After  the  profile 

lias  been  set  and  tile  grades  checked  l>>  level- 
ing tbc  top  plank  with  a  spirit  level  and  bv 
checking  bark  to  the  finished  invert  with  a 
straight  edge  and  level,  the  excavation  is 
shaped  up  lu  the  outside  lines  of  the  profile. 
Invert    Reinforcement.    If    the   ground  is 


After  setting,  the  whole  bottom  is  grouted 
with  one  to  two  mortar,  which  is  swept  into 
the  joints  with  wire  brooms, 

As  the  brick  used  arc  paving  culls  and  the 
mortar  cushion  can  never  be  made  as  smooth 
as  the  sand  cushion  in  street  work,  the  best 
results  have  been  obtained  by  carefully  bed 
ding  each  brick  as  it  is  set. 

Where   il    is   possible   to   deliver  the  brick 
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on  the  edge  of  the  ditch,  they  are  dropped 
to  the  bottom  through  an  ordinary  brick- 
chute,  otherwise  they  are  loaded  in  the  cable- 
way  or  derrick  buckets  and  dumped  in  a  pile 
ahead  of  the  profile,  or  on  the  new  work 
after  a  portion  of  the  "bottom"  has  been 
laid. 

Arch  Centers. — Collapsible  steel  centers  of 
the  Ransome  type  are  in  use  at  four  of  the 
openings,  of  the  Blaw  type  at  four,  and 
wooden  centers  at  ten  points. 

Both  types  of  steel  centers  are  made  in 
four  segments,  the  semi-circular  arch  in  two 
quadrants  hinged  at  the  top,  with  the  straight 
side  wall  piece  hinged  on  each  side.  In  the 
Ransome  type,  the  units  are  7%  ft.  long  and 
are  used  in  pairs  for  15-ft.  arches.  In  the 
Blaw  type,  the  units  are  5  ft.  long  and  are 
used  in  15  or  25-ft.  sections.  The  Ransome 
center  is  self-containing,  while  the  Blaw  is 
lighter  built  and  is  not  guaranteed  to  carry  the 
weight  of  wet  concrete  without  the  support 
of  the  carriage.  In  both  types,  the  rear  cen- 
ter is  collapsed  and  lowered  onto  a  .carriage 
by  mechanical  devices.  The  carriage  is  then 
moved  through  the  forward  center  and  the 
center  on  the  carriage  is  raised  to  position, 
braced  and  bolted  to  the  other. 

Either  type,  when  kept  in  good  order,  gives 
excellent  service,  but  a  good  mechanic  should 
have  charge  of  setting  them,  as  the  ordinary 
laborer  will  have  them  warped  out  of  shape 
in  a  short  time.  When  this  happens,  it  is 
very  difficult  to  bolt  up  the  sections  and  at 
the  same  time  maintain  the  correct  line  and 
grade  of  the  sewer. 

The  wooden  centers  used  are  of  various 
types,  a  few  of  which  are  shown  in  Fig.  14. 
Practically  all  of  them  have  the  adjustable 
side  wall  form  working  on  a  bolt  a  short 
distance  above  the  spring  line.  The  type  A  is 
one  of  the  earliest.  Type  R  shows  an  im- 
provement in  the  low  framing,  which  does 
away  with  the  cribbing.  Both  are  carried  on 
rollers,  jacked  up  with  loose  jacks,  and 
wedged.  Type  "C" — one  of  the  latest  built — 
is  as  easy  to  handle  as  the  steel  center.  This 
type  is  also  shown  in  Fig.  15. 

These  can  be  built  in  15-ft.  length  for  from 
$100  to  $150,  and  with  a  small  amount  of  re- 
pairs, they  can  be  used  for  two  or  three 
thousand  feet  of  sewer.  The  wooden  centers 
are  very  much  cheaper  than  the  steel  and 
give  excellent  results.  The  advantage  of  the 
collapsible  steel  center  lies  in  the  fact  that 
by  pulling  the  rear  center  through  the  for- 
ward one,  it  is  possible  to  turn  an  arch 
every  day.  To  obtain  the  same  rate  of  prog- 
ress with  the  wooden  centers,  an  arch  of 
double  length  must  be  concreted  every  second 
clay.  In  deep  cuts  or  heavy  rock  work  where 
a  high  rate  of  progress  is  impossible,  there  is 
no  question  of  the  economy  of  the  wooden 
center. 

The  steel  centers  require  careful  cleaning 
after  each  arch,  and  must  be  well  oiled  with 
crude  oil.  or  better,  yellow  parafine  oil  be- 
fore concreting,  otherwise  a  thin  film  of  con- 
crete will  pull  away  when  the  center  is 
dropped,  leaving  the  interior  of  the  arch  rough. 
If  well  oiled,  however,  the  steel  centers  give 
the  arch  a  smooth,  glassy  finish. 

Wooden  centers  should  be  coated  with  black 
oil  from  time  to  time,  to  prevent  absorption 
of  water  by  the  lagging  and  consequent  buck- 
ling, and  should  also  be  thoroughly  washed 
before  each  arch  is  turned. 

A  bulkhead  or  "collar,"  of  the  exact  thick- 
ness of  the  concrete  section,  is  used  on  the 
forward  end  of  the  center.  These  are  made 
in  four  or  five  sections.  For  the  steel  centers, 
they  are  made  of  plates  and  angles  and  arc 
bolted  to  the  front  face  of  the  center.  For 
the  wooden  centers,  they  rest  directly  on  the 
centering  a  few  inches  from  the  end  and  are 
cleated  and  bracketed  to  it.  Plank,  which 
rest  on  the  finished  arch  at  the  rear  and  on 
the  bulkhead  in  front,  constitute  the  outside 
forms.  These  are  sometimes  made  up  in  sec- 
tions of  three  or  four  8-in.  plank,  nailed  to  a 
curved  templet,  but  more  generally  10-in. 
plank  are  used  separately.  These  are  set  one 
or  two  at  a  time  as  the  concrete  is  brought 
up,  and  are  braced  against  the  side  of  the 
trench.    (See  Fig.  17.) 

When  the  center  has  been  moved  out  and 


set  at  the  correct  height  and  line,  the  whole 
of  the  arch  reinforcement  is  placed.  The 
common  method  of  doing  this  is  as  follows : 
The  intrados  bars  for  arches  up  to  18  ft.  are 
in  one  piece,  extending  from  the  invert  con- 
crete completely  over  the  arch.  If  a  cable- 
way  or  derrick  is  being  used,  all  the  intrados 
bars,  ready  bent,  are  hooked  up  in  a  bundle 
and  dropped  down  astride  the  arch.  (Fig. 

15.  )  With  any  other  form  of  machine,  the 
bars  must  be  passed  down  from  hand  to  hand 
and  often  twisted  around  among  the  braces 
in  order  to  get  them  to  the  arch.  On  the 
center,  the  bars  are  distributed  at  about  the 
correct  spacing;  then  the  bars,  3  or  4  ft.  apart, 
are  raised  off  the  center,  either  on  wooden 
block  or  steel  clamps,  like  that  shown  in  Fig. 

16,  four  or  five  of  which  are  used  to  each 
bar.  The  longitudinals  are  passed  through 
holes  in  the  bulkhead,  wired  to  the  splice 
ends  projecting  from  the  last  arch  and  to 
each  of  the  bars  mentioned  above.  The  re- 
maining isttrados  bars  are  pulled  up  ogainst 
and  wired  to  the  longitudinals,  which  carrv 
their  weight.  Finally,  the  lower  ends  of  the 
arch  bars  are  drawn  tight  against  the  splice 
ends  of  the  vertical  invert  bars  and  wired  at 
each  end  of  the  splice.  In  Fig.  18  the  bars 
are  shown,  supported  by  clamps. 

The  extrados  bars  are  placed  in  a  similar 
manner,  either  directly  over  the  intrados  and 
supported  in  the  clamps  shown  above,  or  stag- 
gered and  carried  on  notched  blocks.  These 
blocks  or  clamps  are  removed  as  the  con- 
creting reaches  them. 

Mixing  Concrete. — No  hand  mixing  is  done 
except  in  emergency.  The  mixers  in  use  at 
present  are  C  Chicago  Cube,  3  Ransome,  2 
Eclipse,  1  McKelvey,  1  Drake,  1  Smith,  and 
1  Dexter.  These  range  in  size  from  eleven 
to  thirty-eight  feet,  rated.  As  it  has  been 
found  that  the  eleven  and  fourteen-foot  mix- 
ers, except  one,  can  only  take  a  one-sack 
batch  (about  6Vz  cu.  ft.)  of  the  wet  concrete 
without  slopping  badly,  a  batch  of  this  size 
is  being  used  at  about  half  the  jobs. 

Nine  of  the  mixers  are  equipped  with  charg- 
ing hoppers,  which  are  loaded  from  wheel- 
barrows at  the  ground  level.  Five  are  charged 
directly  with  wheelbarrows,  but  three  of  these 
mixers  occupy  a  fixed  position  for  several 
weeks,  and  in  each  case  are  so  arranged  that 
the  wheelbarrow  run  is  level ;  the  other  two 
machines  which  are  moved  daily,  have  a 
charging  height  of  less  than  three  feet  above 
the  ground.  The  large  mixer  has  a  fixed  po- 
sition and  is  loaded  by  cars  from  bins. 

Where  the  mixers  are  fed  by  wheelbarrow 
gangs,  one,  two  and  three-sack  batches  are 
mixed  (about  6%,  13  and  19%  cu.  ft.).  The 
advantage  in  the  smaller  mix  is  in  the  use  of 
a  light  mixer,  which  can  be  easily  moved 
along  the  trench  as  the  work  progresses  and 
which  does  not  put  too  great  a  weight  on  the 
side  of  the  trench.  This  point  is  of  impor- 
tance with  steam-driven  machines,  but  where 
gasoline  engines  are  used,  the  mixer  for  a 
two-sack  batch  is  usually  lighter  than  the 
smaller  machine  with  steam  engine.  The  use 
of  gasoline  in  machines  of  this  type  has  be- 
come an  important  factor.  On  one  contract, 
a  small  Eclipse  mixer  with  gasoline  engine 
has  mixed  concrete  at  three  points,  three 
thousand  feet  apart,  in  one  day  and  was  then 
taken  to  the  lower  end  of  the  sewer,  the  en- 
gine belted  to  a  centrifugal  pump,  and  run  all 
night.  The  only  cost  of  moving  was  about 
$3.00  for  part  of  a  team  day. 

With  the  one-sack  batch,  a  gang  of  8  men 
and  an  engineer  will  mix  about  10  yards  an 
hour;  with  the  two-sack  batch,  11  men  and 
an  engineer  will  mix  about  11  yards  per  hour; 
for  a  three-sack  batch,  12  men  and  an  engi- 
neer make  about  13  cubic  yards  per  hour. 
These  figures  are  rough  and  are  based  on  an 
average  material  wheel  of  35  feet  in  dry 
weather.  The  economy  in  the  larger  mix 
comes  in  the  placing  more  than  in  the  mixing; 
as  nearly  the  same  force  is  required  in  the 
ditch,  whether  the  concrete  is  coming  fast 
or  slow.  In  the  first  case  above  the  mixer 
dumped  directly  into  a  spout,  about  40  batches 
per  hour;  in  the  second  and  third  cases  the 
mixer  discharged  into  cars  and  only  ran 
about  20  batches  an  hour. 


Placing  Concrete. — The  methods  of  convey- 
ing concrete  used  on  this  work  may  be  clas- 
sified into  two  groups — those  in  which  the 
concrete  work  is  independent  of  the  excavating 
machinery  and  those  in  which  that  machinery 
forms  a  part  of  the  concrete  plant.  In  the 
first  group,  a  light  mixer  is  set  immediately 
above  the  arch  or  invert  and  the  concrete 
spouted  directly  into  place  or  wheeled  in  bar- 
rows;  or,  a  large  mixer  in  a  fixed  position, 
for  a  considerable  length  of  sewer,  delivers 
the  concrete  to  cars  which  are  pushed  to  a 
point  near  the  arch  and  dumped  into  spouts. 
(Fig.  17.)  In  the  second  group,  the  concrete 
is  delivered  in  buckets,  which  are  picked  up 
by  the  cable  or  derrick  at  the  mixer  and 
dumped  directly  on  the  arch  or  invert,  or,  in 
some  instances,  are  run  a  short  distance  on 
trucks  from  the  mixer  to  a  point  under  the 
cable. 

The  second  method  necessitates  a  complete 
stopping  of  the  work  of  excavating  while 
concreting  is  in  progress,  and  is  likely  to  be 
disorganizing,  as  the  labor  force  for  excavat- 
ing is  usually  larger  than  that  required  for 
concreting.  In  many  instances,  however,  it  is 
possible  to  deliver  the  material  at  all  points 
along  the  trench  by  wagon,  and  very  expen- 
sive to  deliver  the  concrete  in  cars,  so  that 
often  there  is  no  choice  but  to  employ  a  cable- 
way  in  this  way. 

Where  a  clam-shell  derrick  or  a  Potter 
machine  is  used  for  excavating,  one  of  the 
first  methods  mentioned  must  be  employed  for 
conveying  concrete.  If  the  ground  is  suffi- 
ciently level  and  open  for  easy  delivery  of 
material,  the  traveling  mixer  is  generally  the 
cheaper. 

Concrete  Mixture. — A  wet  concrete,  "mushy" 
—not  "sloppy" — is  used  in  the  arch  and  a 
slightly  drier  mix  is  used  in  the  invert.  The 
invert  concrete  is  tamped  with  a  flat  sidewalk 
tamper  in  the  curved  center  portion  and  with 
a  smaller  and  heavier  rammer  around  the 
bars. 

The  outside  forms  in  the  arch  are  carried 
up  to  about  a  30°  angle  from  the  center.  Up 
to  this  point,  the  "wet"  mix  is  used  and  is 
churned  with  2-in.  x  4-in.  wooden  rammers 
and  with  flat  spades.  The  mix  for  the  upper 
portion  is  made  just  dry  enough  to  stand  on 
the  slope  of  the  form  at  the  top  of  the  boards. 
This  portion  is  tamped  to  flush  the  mortar  to 
the  surface  and  is  smoothed  off  with  a  thin 
layer  of  the  same  class  of  mortar  as  is  used 
in  the  concrete. 

The  inside  finish  is  generally  very  good 
but  a  great  deal  of  care  is  required  to  keen 
the  top  of  the  center  clean  while  the  >ides 
are  being  concreted.  If  a  thin  layer  of  mor- 
tar is  allowed  to  stand  on  top,  this  will  set 
up  before  the  crown  concrete  is  placed,  and 
when  the  center  is  dropped,  will  pull  away 
from  the  arch.  This  film  is  never  over  a 
quarter  inch  thick  and  does  not  impair  the 
strength  but  leaves  the  crown  of  the  arch 
rough.  During  placing  the  concrete  next  to 
the  outside  forms  requires  the  greatest  at- 
tention, as  the  mortar  tends  to  slide  down 
the  center  while  the  rock  rolls  to  the  outside. 
This  is  especially  true  if  the  concrete  is  a 
little  too  wet  or  too  dry ,  in  fact,  the  results 
obtained  depend  very  largely  on  the  amount 
of  water  in  the  mix. 

Proportioning  Mix. — Voids  in  the  coarse 
aggregate  are  determined  in  two  ways.  For 
the  water  method,  two  steel  cans  have  been 
especially  made;  the  larger,  about  30  ins 
diameter  by  30  ins.  high,  is  filled  with  dry 
gravel  and  slightly  shaken;  the  smaller,  about 
18  ins.  diameter  by  24  ins.  high,  rests  on 
boards  placed  across  the  top  of  the  larger 
can.  This  is  filled  with  water  which  is  al- 
lowed to  flow  into  the  large  can  through  a 
faucet  at  the  bottom  of  the  small  one.  The 
water  fills  the  voids  in  the  gravel  and  is  shut 
off  when  just  level  with  the  top  of  the  large 
can.  The  volume  of  the  large  can  (V)  and 
the  area  of  the  small  one  (A)  are  accurately 
computed.  The  depth  of  water  (d)  drawn 
down  in  the  small  can  is  measured,  and  the 

100  A  d 

percentage  of  voids  computed  as   . 

V 

When   rock  is  used,  samples  are  sent  to 
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the  testing  laboratory,  where  specific  gravity 
tests  are  made.  A  cubic  foot  box  is  filled 
with  the  crushed  stone,  slightly  shaken,  and 
struck  off  level  with  a  straight  edge.  The 
weight  of  a  cubic  foot  of  macadam  (W)  is 
then    determined.     The   expression    for  the 

100  W 

percentage  of  voids  is  P  =  100  where 

62.5  S 

S  is  the  specific  gravity.  The  average  of 
several  determinations  is  used,  and  tests  are 
made  with  the  stone  as  dry  as  possible. 

The  mortar  for  Class  "B"  concrete  is  speci- 
fied as  1  bbl.  of  cement  to  11.4  cu.  ft.  of  sand, 
or  one  sack  to  2.85  ft.  of  sand.    This  will 


give  almost  exactly  2.85  cu.  ft.  of  mortar. 
This  mortar  is  to  be  10  per  cent  in  excess  of 
the  voids  in  the  coarse  aggregate,  so  that  the 

2.85 

voids  per  sack  of  cement  equal    =  2.00 

1.10 

2.60 

cu.  ft;  then    (where  p  is  the  voids  ex- 

P 

pressed  as  a  decimal)  gives  the  proper  amount 
of  stone  or  gravel  per  sack  of  cement.  The 

2.60 

concrete  per  sack  should  be  nearly  +  .25 

P 

cu.  ft.    The  proportions  for  Class  "A"  and 


Class  "C"  concrete  are  worked  out  by  the 
same  method. 

No  discussion  of  these  concrete  sewers 
would  be  complete  without  a  comparison  be- 
tween the  reinforced  type  and  the  old  style 
sewer  with  brick  arch  and  concrete  haunch- 
ings.  Sewers  of  this  type  for  the  work  now 
under  construction  would  have  required  from 
4  to  7  ring  brick  arches  and  the  haunches 
would  have  contained  as  much  concrete  in 
addition  as  the  whole  reinforced  sewer. 

It  has  been  estimated  that  about  $700,000 
have  been  saved  in  the  main  sewers  of  the 
Harlem  and  Baden  systems  by  the  us^  of 
reinforced  concrete. 


STEAM    AND    ELECTRIC    RAILWAY  SECTION 


Methods  and  Cost  of  Building  a  Rail 
Road  Extension. 

Contributed  by  R.  G.  Walter,  Resident  Engineer, 
Wisconsin  River  Power  Co.,  Prairie 
du  Sac,  Wis. 

The  construction  of  the  hydro-electric  pow- 
er plant  for  the  Wisconsin  River  Power  Co. 
near  Prairie  du  Sac,  Wis.,  necessitated  the 
building  of  an  extension  to  the  Chicago  Mil- 
waukee &  St.  Paul  R.  R.  track  5,200  ft.  long. 
All  of  the  work  was  done  by  force  account 
and  a  record  of  the  cost  was  kept  on  the 
various  items. 

Two  possible  routes  were  considered,  one 
following  near  the  foot  of  a  comparatively 
steep  slope  and  the  other  crossing  a  slough 
on  a  trestle  480  ft.  long,  then  paralleling  the 
shore  of  an  island  for  a  distance  of  3,500  ft., 
and  reaching  the  mainland  on  another  trestle 
225  ft.  long.  The  second  route  was  selected 
as  it  would  be  easier  to  maintain  and  the 
right-of-way  could  be  more  easily  obtained. 
The  accompanying  cut,  Fig.  1,  shows  the  gen- 
eral direction  of  the  line  looking  north  from 
the  point  of  beginning. 

Work  was  started  in  February,  1911,  by 
clearing  the  right-of-way  and  grading,  and 
was  completed  during  May.  The  ground  was 
frozen  during  a  considerable  portion  of  the 
time  the  grading  was  being  done  and  for  this 
reason  hand  work  was  used  for  most  of  it. 
About  25  per  cent  of  the  grading  was  done 
with  teams  and  slip  scrapers.  The  maximum 
height  of  the  fill  was  4.5  ft.  and  throughout  a 
considerable  distance  the  fill  was  only  from 
12  to  18  ins.  high. 

The  piles  were  unloaded  at  the  end  of  the 
C,  M.  &  St.  P.  tracks  and  handled  from 
there  directly  by  the  driver  for  a  part  of  the 
first  trestle  and  for  the  remainder  they  were 
taken  out  with  a  team.  For  the  first  200  ft. 
of  trestle  the  slough  contained  4  ft.  of  water 
making  it  necessary  to  carry  the  driver  out 
on  top  of  the  piles  driven.  The  piles  were 
driven  with  a  No.  2  Vulcan  Iron  Works  steam 
hammer,  mounted  in  a  swivel  driver  with  32 
ft.  leaders,  having  an  overhang  of  7  ft.  6  ins., 
and  as  the  bents  were  spaced  15  ft.  apart  it 
was  necessary  to  drive  a  false  bent  of  three 
piles  between  each  permanent  bent  until  all 
the  piles  were  driven  in  water  over  2  ft.  deep. 
The  driver  was  then  placed  on  timber  crib- 
bing as  can  be  seen  on  one  of  the  accom- 
panying illustrations,  big.  2. 

Four  piles  were  driven  in  eacji  bent  and 
cawed  with  a  12xl2-in.  limber,  12  ft.  long, 
drifted  into  the  piles  with  %-in.  x  20-in.  pins. 
Three  KxlO-in.  stringers  were  placed  under 
.a.!,  rail  and  drifted  at  the  cuds  into  the 
,  A    self   propelled    crane   mounted  on 

rails  was  used  in  handing  the  timbers,  tics 
and  rails  in  constructing  the  trestles. 

The  material  was  unloaded  at  the  end  of 
the  C.  M.  &  St.  P.  track  and  taken  from 
there    to   the   points   where   used    on  barges 

propelled  bv  a  launch. 

The  timber  used  in  the  const  met  ion  of  the 
in  tie    was   purch;i  id    second  hand,  costing 

$28  per  M  I  o  i>  Prairie  du  Sac.  The  rails 

win-  si  ioml  band,  5<i  lb  and  <  ost  .$26  per  ton, 
and   ties  i  ost   85  Ctl    each,  all   delivered  at 

Prairie  du  Sac. 


The  following  is  a  sub-division  of  the  cost 
of  constructing  the  extension  : 

Labor  on  Trestles  (To  Top  of  Stringers): 

Unloading  piles   $  49.40 

Unloading  coal    2.50 

Unloading  crane    19.20 

Erecting   driver    270.113 

Driving  228  24-ft.  piles — 

Foreman   $  72.12 

Labor    455.88 

Total    528.0(1 

Teaming    22.50 

Unloading  and  placing  timber   217.09 

Watchman    64.40 

Material  man    1".84 

Timekeeper    "2  (!A 

Superintendent    33.00 

Total   $1,239.76 


Material  and  Labor  in  Track: 

Ties  $1,498.24 

Rails    2,272.95 

Miscellaneous  bills  (spikes,  braces,  bolts)  377.79 

Labor    2,647.67 

Coal    17.00 

Total   $6,813.65 

Length  of  track   5,200  ft. 

Cost  per  ft.  track    $  1.31 

Cost  per  yard  grading   .32 

Cost  of  ISO  Rods  4 -Wire  Fence: 

Wire    $22.00 

Posts    27.00 

Labor    24.50 

Total    573.50 


Fig.  1 — View     Showing  Route  of  Railway  Extension. 


Labor  on  Track: 

Clearing   $  62.70 

Grading  5,310  yds.— 

Foreman   $  248.88 

Labor    1,452.93 

Total    1,701.76 

Track  Laying— 

Foreman   $  97. oo 

Labor    586.91 

Total    683.91 

Unloading  ties  and  rails   88.40 

Material  man    16.00 

Timekeeper    42.02 

Superintendent    55.8s 

Total   $2,647.67 

Material  am!  Labor  In  Trestle  (To  Top  of 
Stringers) : 

Coal   »  r,n<1° 

Piles,  5,160  in,    ft.,  at  $0.1 1   600.60 

[.umber,  63.  1  ft.  H.M.,  at  $23.0(1   1,460.46 

MlHeellani  H  bills    103.99 

Labor    1.239.76 

Total   $3,444.81 

Length  of  treMlo   705  ft. 

Cost    per  ft  $4. SSI, 

i-tieH  driven  permanent,  is*,  temporary,  to. 

Average  length  •>(  pile,  24  ft     Average  penetra- 
tion, 17  ft. 


Cost  of  Entire  Extension:  .  „  ...M 

Trestle   *  Mit'U 

Track    6,»l».o» 

Fence    ....     7360 

Grand  total   *10,;,?1,i?? 

V\  eragi   eo  I  iiei   I         Ol  ll  aek  $1,988 

The  construction  of  the  extension  was  ear- 
ned on  in  connection  with  other  work  so  that 
the  expense  of  superintendence  is  lower  titan 
it  would  have  been  if  this  work  had  been  done 

alone. 

A  Unique  Type  of  Retaining  Wall.* 

The  accompanying  drawing  illustrates  an  un- 
usual section  of  retaining  wall  which  was  built 
during  the  construction  of  the  new  Cliicago  & 
Northwestern  Ry.  terminal  station,  Chicago( 
Ill  .  along  the  Wisconsin  Division  tracks  for  a 
distance  of  about  one  quarter  mile.  These 
Hacks  were  elevated  some  years  ago  and 
were  a  part  of  the  old  right  of  way,  but  as  at 
that  tune  the  streets  were  all  depressed  and  a 

•Abstracted  from  a  paper  l.v  \V   (\  Armstrong 

before  the  Western  Society  of  Knglneers. 
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naximum  clear  headroom  of  only  12.5  ft.  was 
jiven,  a  further  elevation  became  necessary 
o  connect  these  tracks  with  the  new  terminal 
racks,  where  14  ft.  of  headroom  was  given 
vithout  depression. 

The  old  retaining  walls  were  built  of  rubble 
imestone  on  a  natural  cement  concrete  base. 


wider  at  one  end  than  at  the  other,  the  nar- 
row end  was  made  the  face.  In  that  way  the 
header  was  dovetailed  into  the  concrete 
backing. 

The  heel  of  the  wall  was  at  a  considerable 
distance  above  the  toe,  and  the  peculiar  form 
shown  in  the  figure  was  given  to  the  rear  por- 


body  of  the  wall,  and  to  prevent  rupture 
through  the  tail,  due  to  the  downward  pres- 
sure upon  it  and  the  outward  pressure  on  the 
upper  part  of  the  wall,  %-in.  reinforcing  bars 
spaced  12  ins.  apart  were  placed  horizontally 
within  about  G  ins.  of  the  upper  face  of  the 
tail.  These  bars  were  bent  down  at  one  end 
and  anchored  into  stone  headers. 

Careful  records  have  been  kept  since  the 
completion  of  these  walls  and  the  resumption 
of  traffic  on  the  tracks  over  them,  but  no 
movement  of  any  kind  has  been  detected. 
Some  of  them  have  now  been  in  use  nearly  a 
year. 

It  has  occurred  to  the  writer  that  there  is 
one  feature  of  this  type  of  wall  that  might 
frequently  be  employed  as  a  measure  of  econo- 
my. That  is,  the  saving  in  excavation  and 
masonry  effected  by  setting  the  foundation 
of  the  heel  higher  than  the  foundation  of  the 
toe.  There  are  usually  but  two  reasons  for 
carrying  the  foundations  of  a  retaining  wall 
lower  than  the  surface  of  the  ground.  The 
first  is  to  reach  a  material  that  will  sustain 
a  greater  pressure ;  and  the  second  to  get  the 
foundation  below  the  action  of  frost.  The 
first  is  usually  only  necessary  under  the  toe 
of  the  wall,  for  almost  any  good  soil  will  sus- 
tain the  heel  pressure.  The  second  also  is 
only  necessary  under  the  toe  for  the  heel  is 
protected  from  frost  by  the  embankment. 


Fig.  2 — View  Showing  Pile  Driver  on  Crib  Work. 


riie  face  of  the  wall  was  vertical  and  on  the 
'ight  of  way  line.  Outside  of  this  line  was 
)rivate  property.  There  was  no  projection  of 
he  concrete  footing  beyond  the  face  of  the 
vail.  The  base  was  too  narrow  to  permit  of 
•aising  the  wall  higher  by  additional  masonry, 
tnd  the  natural  cement  concrete  had  disin- 
egrated  so  badly  in  places  as  to  be  unfit  for 
mstaining  a  greater  pressure.  Furthermore, 
o  have  excavated  for  a  new  base  of  a  stan- 
lard  wall,  of  the  proper  width  for  the  in- 
:reased  height,  would  have  necessitated  either 
:he  temporary  removal  of  two  tracks  or  the 
ise  of  very  heavy  shoring  to  hold  back  the 
;mbankment.  The  former  was  objectionable, 
for  the  traffic  was  heavy  at  this  point  and  it 
was  desired  to  avoid  increasing  the  congestion 
is  much  as  possible.  The  latter  was  also  ob- 
jectionable on  acount  of  the  cost  that  the  work 
would  involve  and  the  danger  that  would  at- 
tend any  scheme  for  shoring  in  such  a  re- 
stricted space ;  for  it  must  be  remembered  that 
shores  could  not  be  placed  outside  the  right 
Df  way  line.  It  was  impracticable  to  rebuild 
the  wall  entirely  of  concrete  unless  the  face 
was  set  back  from  the  right  of  way  line  a  dis- 
tance equal  to  the  thickness  of  the  forms ;  for 
in  many  places  houses  were  built  snug  up 
against  the  face  of  the  old  wall. 

To  meet  these  conditions  a  special  type  of 
wall  was  designed  and  constructed.  One  track 
was  temporarily  removed  and  the  sand  filling 
excavated  as  shown.  The  old  wall  was  then 
removed  entirely.  The  concrete  footing  under 
the  toe  of  the  wall  was  then  put  in  place.  The 
face  of  the  new  wall  was  built  of  stone  from 
the  Duck  Creek  quarries  in  Wisconsin.  This  is 
a  dolomite  limestone  of  a  very  good  quality 
for  heavy  masonry  if  protected  from  the  per- 
colation of  water.  But  like  all  limestones,  it 
will  disintegrate  more  or  less  when  used  in 
damp  places  and  is  subjected  to  freezing  and 
thawing. 

The  face  of  the  wall  was  laid  with  alternate 
headers  and  stretchers,  while  the  backing  was 
of  concrete.  No  headers  were  allowed  to  be 
used  with  tapering  points,  and  if  a  header  was 


tion.  "Hammer  Handle"  is  a  nickname  that 
has  been  applied  to  this  construction,  sug- 
gested by  its  peculiar  shape. 

The  thickness  of  the  tail  was  usually  made 
about  5  ft.  at  the  shallowest  point,  which  was 
about  5  ft.  from  the  rear  end.  The  upper  sur- 
face of  the  tail  was  given  a  concave  finish  to 
facilitate   drainage.     A  6-in.   tile  drain  was 


New  Subway  for  the  City  of  Toronto. 

(staff  ARTICLE.  ) 

The  city  of  Toronto  has  made  plans  for 
3  miles  of  passenger  subway  to  be  built  from 
the  water  front  in  a  northerly  direction 
through  the  business  section  of  the  city  and 
into  the  residential  district.  One  of  the  pecu- 
liar features  of  the  bidding  and  letting  of  the 
contract  is  that  a  vote  of  the  people  will  be 
taken  after  the  bids  have  been  received.  The 
object  of  calling  for  bids  at  this  time  (Nov. 
1,  1!)11)  is  to  enable  the  city  to  arrive  at  the 
actual  cost  of  a  subway  system,  so  that  a  by- 
law to  provide  the  necessary  money  may  be 
prepared  for  submission  to  the  taxpayers  for 
their  approval.  On  approval  of  the  taxpayers 
the  contract  will  be  awarded. 

The  subway  is  to  be  a  double  track  rein- 
forced concrete  structure,  as  shown  in  the 
sections,  Figs.  2  and  3.  It  will  be  built  of 
reinforced  concrete.  The  side  walls  are  2  ft. 
7  ins.  thick  and  the  partition  walls  1  ft.  thick. 
There  will  be  a  clearance  of  IS  ft.  in  the 
tunnel  from  top  of  rail  to  the  roof  and  a 
clear  width  of  12  ft.  between  side  walls  and 


f  Base  of  rof/  or  grr?o/  grocfc 


' —  Ortgino/  tva.Y  srrotvr? 


Retaining  Wall  for  Track  Elevation. 


laid  in  the  trough  thus  formed  which  carries 
the  water  to  manholes  at  the  street  lines  con- 
nected with  the  city  sewers.  Six-inch  drains 
are  also  placed  under  the  heel  of  the  wall 
which  connect  with  the  same  manholes. 

In  order  to  bind  the  tail  more  firmly  to  the 


partition  wall.  There  will  be  a  waterproofing 
layer  at  or  near  the  outside  of  the  concrete 
around  the  entire  section  of  the  structure. 

There  are  0  stations  in  the  3  miles,  and 
the  section  of  these  conforms  in  its  general 
lines  to  that  of  the  main  subway.    The  side 
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walls  are  set  back  8  ft.  IV2  ins.  on  each  sid 
and  carried  down  only  as  far  as  the  platforr 
which  is  at  the  level  of  the  car  platform 
This  platform  is  of  reinforced  concrete  an 
is  cantilevered  out  to  within  2  or  3  inches  0 
the  line  of  the  car. 

The  grades  of  the  subway  are  quite  heavj 
the  minimum  being  0.5  per  cent,  which  is  th 
grade  established  at  all  the  stations.  (See  Fig 
1.)  The  grade  continues  upward  from  th 
business  district  for  a  distance  of  2M  mile 
where  at  Ramsden  Park,  the  point  at  whic 
the  car  barns  will  be  located,  the  grade  run 
in  the  opposite  direction  for  about  %  of 
mile.  Near  the  end  of  the  line  a  very  heav 
grade  of  4.3G  per  cent  is  carried  for  a  dis 
tance  of  about  1,100  ft.  The  sharpest  curve 
on  a  400-ft.  radius  and  the  maximum  radiu 
used  is  2,000  ft. 

According  to  the  30  borings,  which  hav 
been  made,  there  is  no  rock  to  be  encou 
tered  in  the  excavation.  The  greater  part  0 
the  material  to  be  handled  will  consist  c 
blue  clay,  which  will  be  encountered  at  fror 
3  to  17  ft.  from  the  surface.  There  will  als 
be  a  small  amount  of  quicksand  near  th 
upper  portion  of  the  work.  The  top  groun 
consists  of  filled  ground,  red  clay,  and  c 
yellow  sand. 

The  quantities  of  material  and  excavatio 
will  vary  according  to  the  depth  below  th 
ground  surface.  The  depth  below  ground  sur 
face  to  the  roof  of  the  structure  varies  fror 
3  to  10  ft.  and  the  quantity  of  excavation  pe 
lineal  ft.  of  structure  runs  accordinglv  fror 
26.91  cu.  yds.  to  35.01  cu.  yds. 

The  concrete  of  1:2:4  mixture  varies  fror 
7.71  to  8-03  cu.  yds.  per  ft.  and  the  1 :4  :8  mix 
ture  from  1.42  to  1.44  cu.  yds.  per  ft.  accor 
ing  to  the  depth  of  the  subway  below  stre 
surface.  The  variations  occur  in  the  thick 
ness  of  the  arch  and  invert.  The  reinforcin 
material  will  consist  of  square  steel  and  run 
from  509  to  551  lbs.  per  lineal  ft.  There  wi 
be  about  11.10  sq.  yds.  of  waterproofing  pe 
lineal  foot. 

The  quantities  of  material  and  excavatio 
for  the  stations  average  about  as  follows  pej 
lin.  ft:  Excavation,  44.30  cu.  yds.:  1:2:4  con 
crete,  11.57  cu.  yds.;  1:4:8  concrete,  1.84  c. 
yds. :  steel.  1,210  lbs. ;  waterproofing,  14.83 
yds 

The  plans  were  nrepared  in  the  office  of  th 
City  Engineer  C.  H.  Rust.  Mr.  G.  R.  Gear 
iSichairman  of  the  Board  of  Control. 

A  Very  Old  Industrial  Locomotive  am 
Some  New  Ones. 

Contributed  by  George  Frederick  Stratton,  1 
Salt  Lake  City,  Utah. 

At  Tfetton  Colliery  in  Sunderland,  Englant 
is  one  of  the  most  interesting  industrial  loco 
motives  in  the  world.  In  fact,  an  Amcricai 
engineer  who  viewed  this  engine  a  short  tim 
since,  said  enthusiastically:  "It  is  worth  mor 
in  dollars  and  travel  to  see  that  old  engin 
than  to  sec  any  other  vehicle  in  this  world.  .' 
full  si/cd  model  of  it  ought  to  be  placed  it 
every  great  technical  institution.  As  an  ex 
ample  and  incentive  it  would  be  invaluable." 

This  is  one  of  George  Stephenson's  firs 
creations.  No.  3.  built  about  the  year  1822  fo 
the  colliery  where  it  is  now  operating:  hav 
ing  been  in  continual  service  for  ninety  years 
It  lias  been  proposed  to  take  the  gallant  ol< 
engine  off  duty,  and  place  it  in  some  museum 
but  the  owners  have  expressed  a  strong  do 
sire  to  continue  it  in  service  until  a  full  ecu 
tury  shall  have  rounded  out  its  career. 

The  writer  of  a  treatise  on  the  steam  en 
gine  (Galloway')  in  1830  criticised  Stephen 
son's  efforts  in  the  following  language: 

These  loeo-niotlve  engines  liavo  been  Ion 
,1,  use  .11   Kil'.iiKU  ortli  Colliery,  near  Newcnsth 

mi  Ketton  Colliery,  near  the  Wear,  so  tha 
Ibelr  advantages  and  defects  liave  been  suf 
Rolen tlj  submitted  to  the  test  of  experiment 
and  11  appears  that,  notwithstanding  the  uren 
exertions  on  I  lie  part  of  the  Inventor,  Ml 
Stephenson.  10  brlnK  them  Into  use  on  th 
different  railroads,  now  either  In  constnictlo 
,„•  in  uitltntlon,  H  has  been  the  opinion  0 
several  able  engineers  that  they  do  not  posses 
those  advantages   which   the  Inventor  hnd  sn 
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ticipated;  indeed,  there  cannot  be  a  better 
proof  of  the  doubt  entertained  regarding  their 
utility  than  the  fact  that  it  has  been  determined 
hat  no  loco-motive  engines  shall  be  used  in  the 
projected  railroad  between  Newcastle  and 
.11. isle,  since,  had  their  advantages  been  very 
ipparent,  the  persons  living  on  the  spot  in 
which  they  are  used — namely,  Newcastle — 
would  haVe  been  acquainted  therewith. 

One  would  hardly  wish  at  this  day  to  bring 
Galloway  back  and  confront  him  with  the  lo- 
:omotive  which  was  so  underrated  and  un- 
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takes  them  to  the  wharf  for  reloading;  the 
entire  operation  being  performed  in  less  than 
one  hour,  and  with  but  one  charge  of  air.  Fif- 
teen hundred  thousand  feet  of  lumber  have 
been  distributed  in  one  week  of  60  hours,  by 
one  locomotive  and  two  men ;  one  man  to  run 
the  engine,  the  other  to  throw  switches,  make 
couplings,  etc.    The  other  locomotive  has  an 


Method  of  Supporting  and  Fastening 
Rails  in  New  Northwestern 
Train  Shed,  Chicago. 

The  accompanying  illustration  shows  an  in- 
teresting feature  of  the  track  floor  construc- 
tion in  the  new  terminal  depot  of  the  Chicago 
&  Northwestern  Ry.,  at  Chicago.    The  fasten- 


Surface  of6round 
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Fig.  2.    Standard  Section  of  Subway. 


Fig.  3.    Standard  Section  of  Subway  at  Station. 


ippreciated,  but  if  the  rugged  old  engineer, 
George  Stephenson,  could  now  view  his  en- 
gine tugging  away  on  the  job,  as  it  has  done 
for  the  sixty  years  since  his  death,  and  ex- 
amine the  magnificent  developments  of  which 
it  is  the  prototype,  he  would  chuckle  at  his 
vindication — greater  than  which  probably  no 
inventor  has  ever  received — dead  or  alive. 

Odd  as  this  venerable  father  of  engines  ap- 
pears to  us  now,  with  its  superstructure  of 
machinery,  its  vertical  cylinders,  and  long  con- 
necting rods  and  guide  bars,  it  is  hardly  more 
strange  in  appearance  than  many  of  the  mod- 
ern industrial  locomotives,  of  which  com- 
pressed air  is  the  motive  power. 

One  of  the  most  interesting  installations  of 
these  machines  is  at  the  lumber  yards  of  the 
International  Harvester  Co.  at  Chicago.  Two 
15,000-lb.  locomotives  are  used,  running  on 
30-in.  tracks.  The  cars  carry  from  2,000  to 
3,000  ft.  of  lumber;  some  loads,' consisting  of 
unseasoned  oak,  weighing  from  six  to  eight 
tons.  From  six  to  twelve  cars  are  hauled  in 
one  train.    One  locomotive  is  used  in  handling 


easier  time,  as  the  wood-shop  only  uses  from 
120,000  to  200,000  ft.  of  seasoned  lumber  daily. 

Under  favorable  conditions,  with  good  roads, 
the  cost  of  hauling  the  lumber  with  horses 
was  from  7  to  8  cts.  per  1,000  ft.  With  the 
locomotive  this  cost  of  hauling  has  been  re- 
duced to  between  1  and  2  cts.  per  1,000  ft.  In 
addition,  the  elimination  of  fire  risk  comes  in 
as  an  enormous  advantage.  Steam  haulage 
around  those  lumber  yards  and  wood-working 
shops  was  out  of  the  question ;  and  electric 
haulage  was  nearly  as  objectionable,  because 
of  the  interference  of  trolley  wires  with  the 
swinging  of  lumber  onto  and  off  from  the 
piles. 

In  mines,  of  course,  steam  traction  is  also 
out  of  the  question  because  of  fire  risk.  Com- 
pressed air  locomotives  have  proved  their  con- 
venience and  value  in  this  work,  because  in 
the  low,  narrow,  restricted  workings  of  mines, 
trolley  wires  are  troublesome,  and  third  rails 
are  dangerous.  For  absolute  safety,  and 
largely  increased  economy,  the  air  locomotive 
is  rapidly  supplanting  the  mule. 


ing  is  described  by  Mr.  W.  C.  Armstrong  in 
a  paper  recently  presented  to  the  Western  So- 
ciety of  Engineers.  On  acount  of  the  occupa- 
tion of  the  space  underneath  the  track  floor, 
it  was  desirable  that  the  noise  from  moving 
trains  be  reduced  as  much  as  possible.  It  was 
thought  that  this  could  be  most  effectually  ac- 
complished by  supporting  the  rail  on  a  cushion 
of  wood.  This  method  would  also  provide 
an  insulation  of  the  rail  from  the  steel  work 
of  the  floor,  which  was  necessary.  An  8x16- 
in.  fir  timber,  dressed  to  T^xlS1/^  ins.,  was 
placed  flatwise  on  top  of  the  track  stringer  to 
which  it  was  fastened  with  hook  bolts.  Cast 
iron  sockets  extending  under  the  flange  an- 
gles of  the  track  stringers,  were  placed  in  the 
concrete,  so  that  the  heads  of  the  hook  bolts 
could  be  introduced  after  the  concrete  was 
set.  By  this  device  the  timbers  can  be  re- 
moved and  replaced  with  new  ones  at  any 
time,  without  disturbing  the  concrete. 

In  order  to  prevent  any  leakage  of  water 
through  and  underneath  the  timbers,  they  were 
laid  in  a  heavy  mopping  of  hot  asphalt  spread 


i'ffook  Bolf 


Fig.   1— Stevenson's   Locomotive   No.  3  at  the  Hetton  Colliery,  England. 


the  unseasoned  lumber  to  the  piles  where  it 
is  seasoned;  the  other,  in  handling  the  sea- 
soned lumber  from  the  piles  to  the  shops.  The 
locomotive  hauling  the  unseasoned  lumber  fre- 
quently takes  a  train  of  twelve  loaded  cars 
from  the  dock,  distributes  them  to  the  proper 
localities  for  piling,  and  returning  gathers  a 
dozen  empties  from    various    localities,  and 


In  very  accurate  tables  of  comparative  ex- 
pense, compiled  at  one  of  the  collieries  of 
the  Susquehanna  Coal  Company  of  Pa.  it  was 
shown  that  the  saving  by  the  use  of  com- 
pressed air  over  mule  haulage  would  pay  for 
the  entire  equipment  in  362  working  days. 
The  cost  by  mules  averaged  $65  per  day, 
against  a  cost  by  air  haulage  of  $23  per  day. 


Standard  Track  Fastening. 

upon  the  top  flange  of  the  stringers— the  hook 
bolts  having  been  first  placed  in  position  in  the 
cast  sockets  and  the  timbers  set  down  over 
them.  The  holes  in  the  timbers  were  bored 
one-quarter  of  an  inch  larger  in  diameter  than 
the  hook  bolts  and  the  space  around  each  bolt 
poured  with  hot  asphalt.  The  bolts  were  then 
drawn  tight  while  the  asphalt  was  still  warm. 
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Panama  Excavation  Costs. — For  the  year 
ending  June  30,  1911.  the  total  excavation 
at  Panama  amounted  to  31,804,120  cu.  yds. 
The  costs,  including  plant  charges  and  di- 
vision expenses,  were  as  follows: 
Excavation  in  the  dry —  Cnst  per  cu.  yd. 

Gatun  Spillway   $0.4069 

Gatun  Locks    0.7130 

Channel,  Atlantic  Division   0.6010 

Central  Division    0.5902 

Pedro   Miguel  Locks   0.5991 

Channel,  Pacific  Division    0.6960 

Miraflores  Locks    0.7378 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 


scriptions  of  various  types  of  chain  belt  mixers 
Details  are  carefully  given.  Tables  of  sizes,  ca- 
pacities and  dimensions  accompanied  by  line 
drawings  are  shown. 

Aerial  Carriers.— Paper,  10x7  ins.,  16  pp.  Brod- 
eiack-Bascom  Rope  Co.,  St.  Louis,  Mo. 

This  is  an  illustrated  catalog  showing  applica- 
tions of  aerial  carriers  for  various  classes  of 
work  and  including  views  of  installations. 

Steam  Shovels. — Leather,  6x9  ins.,  142  pp.  Mar- 
ion Steam  Shovel  Co.,  Marion,  O. 

This  is  a  descriptive  and  illustrated  catalog  of 
Marion  steam  shovels.  Illustrations  of  parts,  as 
well  as  general  views,  are  given.  Attention  is 
also  paid  to  electrically  driven  shovels,  showing 
the  application  of  various  types  of  shovels  for 
different  classes  of  work. 

Engineering  Instruments. — Paper,  6x6  ins.,  100 


Fig.  2 — Compressed   Air   Locomotive  for  Hauling 
International    Harvester   Co.,  Chicago. 


Lumber, 


Fig-  3 — A  Typical  Compressed  Air  Mine  Locomotive. 


Hydraulic  excavation—  will   notify   promptly    the    leading    manufac-  PP-    R-  Seelig  &  Son,  170  E.  Madison  St.,  Chi- 

Mindi    0.2699  tnrers                      ■  cago,  111. 

Miraflores  Locks    ....   0.5486  '7,           ,.,           _          ...        .„  ,  .  This  catalog  is  a  complete  illustrated  catalog 

Channel,  Pacific  Division   0.610b  Chicago  Mixers.— Paper,  6x9  ins.,  40  PP-    Chi-  am,      ice  Ust  of  the  improved  engineering,  sur- 

Dredging  excavation—  cago  Concrete  Machinery  Co.,  Old  Colony  Bldg.,  veying  and  mining  instruments  manufactured  bv 

Atlantie  Division   0.2215  Chicago.  tnis  company.     Tables,  descriptions  and  illus'- 

I  acinc  .Division    o.zois*  This  catalog  contains   illustrations,     descrip-  nations  are  given. 

Preparation  for  foundations—  tjons  and  specifications  of  various  types  of  Chi- 

Gatun  Spillway    I.o048  cago   concrete   mixers.     Illustrations   show   the  Frogs  and  Switches.— Paper,  6x9  ins.,  94  pp. 

Gatun  Locks    Vo2;9  applications  of  mixers   for  various   conditions.  The  Cincinnati  Frog  &  Switch  Co.,  Oakley  Sta- 

Pedro  Miguel   Locks   T'cab-  Illustrations  of  concrete  towers  are  given  in  line  tion,  Cincinnati,  O. 

Miraflores   Locks   I.b08o  drawings,  with  various  layouts.  This   catalog   shows  line   drawings  and  de- 

.  ,                „         _          ...  _ .                            „  .  u,„ju„»i^     ci^.i,    rwis  scriptions  of  frog  switches  and  switch  stands  for 

Cost  of  Laying  Cast  Iron  Water  Pipe     in^^'p^S^S^'co':  Ma.4     standard  *****  track. 

in  the  City  Of  Chicago.  quette  Bldg.,  Chicago,  111.  Contractors'  Equipment.— 1'aper.  5x9%  ins  .  16 

r                     ...  This  handbook  by  W.  H.  Baker  is  a  practical  pp.    Wm.  D.  Hough  Co.,  Monadnock  Block.  Chi- 

[ STAFF  ARTICLE. J  treatise  on  cement  and  its  use  in  construction.  cago,  111. 
The  accompanying  table  is  a  result  of  the  11  >H  compiled  to  meet  the  requirements  of  the  This  catalog  illustrates  the  G-Y  system  of  con- 
compilation  of  the  cost  of  laying  cast  iron  lay  workrnen-  veying  and  distributing  concrete;  also  reinforc- 
vvatc  r  pipe  in  the  city  of  Chicago  for  a  period  ,  Cast  Iron  Water  Pipe  Specifications  -Paper.  materials,  automatic  buckets,  etc. 
of  111  vers  to  1'IOU  'The  costs  were  compiled  ^'V,ns-„!-,  A™e!Kiin  Water  Works  Asso-  Morrison  Tents  and  Awnings.  —  Paper.  7x10 
Ol  IU  years,  tO  WW.  inc  costs  were  compiled  elation,  Baltimore,  Md.  ins.,  24  pp.  .Morrison  Tent  A?  Awning  Co.,  115 
m    he  City  Engmeer  s  office  from  careful  rec-  xhis  is  a  copy  of  the  standard  specifications  Olive  St..  St.  Louis,  Mo. 

orcls  or  contract  work.     1  he  table  has  since  for  oast  j,.on  water  pipes  and  special  castings.  Contains  illustrations,  tables    of    sizes  and1 

been  used  as  a  check  on  later  work  and  has  The  pamphlet  also  contains  tables  of  dimensions,  prices  of  all  types  of  tents. 

been  found  to  be  very  close.    The  rates  of  thicknesses  and  weights  of  pipe.  Kosmos  Cement._Papei.  6x9  ins  _  50  pp.  Tne 

wages  for  all  men,  and  the  prices  of  all  kinds  Chain   Belt   Mixer. — 1'aper,  6x9    ins.,     10    pip.  Kosmos  Portland  Cement  Co.,  Louisville,  Ky. 

of  material  are  given  SO  that  by  the  SllbstitU-  Chain  Belt  Co.,  Milwaukee,  Wis.  Illustrates  construction  where  Kosmos  cement 

tion  of  present  rates  and  prices  a  very  close        This   catalog  contains  illustrai ions  and  de-      has  been  used.  

estimate  can  be  made. 

APPKOXIMATK  COST  i)K  LAYING  CAST  IRON  WATER  PIPE  IN  THE  CITY  OF  CHICAGO— 1900. 

,  Size   of   Pipe  in  Inches.  N 

Items.                                   1  6         8        10       12       14        16       18       24       30       36       42       4S  Remarks. 

Weight  of  pipe  per  length  of  12  feet                 290  420      556      756    1,000    1,224    1.50O    1,824    3,000    4,230    5.400    7,911    9,35u    S  his.  =  day's  work. 

Weight  of  pipe  per  foot  in  lbs                               25  35        47        63        83       102       125       162       250       352       450       062       780  •  Koi  etna n,  $3.75  per  day. 

Wclghl  '.I     am  pei    joinl   in  Ibx  19  86        50         50         76        M      1.00      1.1"      1.50      1.80      2. PI      2.50      3.0-1    Caulker.  $2.50  per  day. 

Weight  of  yarn  per  foot  In  lbs  016  .03      .042       .05      .063       .07-    .0^3      .092      .125      .150      .ISO       .21      .250    Timekeeper,  $2.75  per  day. 

Weight  of  lead  per  )olnt  In  lbs                             0  8         II         13         L6        20        24         28        38        till        80       126       111     Laborer,  $2.25  per  day. 

Weight  of  lead  per  foot  In  lbs  50  .67       ,92     1.08     1.33     1.07     2.00     2.34     3.17     5.00     6.70    10.50        12    Watchman,  $2.00  per  day. 

Co«t  of  pipe  per  foot  at  $23  per  ton  .29  .4025  .54  .73  .955  1.17  1.4375  1.75     2.875  4.05  5.175  7.61  8.97  Mason.  $4.00  per  day. 

Cont  of  yarn  per  foot  at  .08  cU.  per  lb  0013  .0024  .0034  .004  .005  .0056  .0066   .00736.010  .012  .0144  .017  .02  Helper,  $2.50  par  day. 

Cost  of  lead  per  fool  at  .05  els.  per  lb  025  .0335  .046  .051  .067  .0835  .10       .117      .160  .250  .335  .525  .60  Brick.  $6.50  per  M. 

Com  of  teaming  at  $1  00  per  ton  0126  "175  ,02:<5  .0315  .0115  .051  .0625    .076      .125  .176  .225  .331  .39  Timber.  $16  per  M. 

lit  i  .,(  ex.av    and  refilling  Oft.  trench...  .095  .120  .130  .16  .200  .21  .220      .21        .30  .40  .45  .48  ..".0  Cement.  $2.25  per  bbl. 

C'ikI  of  pipe  laying,  caulking  and  cutting.  .015  .02  .025  .028  .03  .045  .07       .09       .20  .25  .30  .40  .50  Sand.  $1.25  per  cu.  yd. 

Total  eoHt  for  average  work  per  foot. .  .439  .596     .768     1.01     1.30     1.565    1.90     2.28     3.67     5.14     6.50     9.36     10.98     Hydrant  covers,  $6.75  ea.  ' 

Valve  covers,  $7.50  ea. 

Ad     cost    lor    blocking   and    If   needed    for  Hot  loins.  $1.50  ea. 

bracing   04  .05      .08      .11       .12       .18      .15      .20       .25       .30      .I0       .I5       .50     4-ln.  valve.  $14.00  ea. 

CohI  netting  Mingle  hvd..  12  ft.  4-ln.  pipe..     8.50  Special  caHllngHat  2V4  its.  per  lb.  6-ln.   valve.   $18.00  ea, 

r-o  i  neltlng  double  hvd.,  12  ft.  6-ln.  pipe..   III. 50  Spc.  lal  casllngs  at  2 '/j  i  ts.  per  lb.  8-ln.   valve,   $3i..OO  en. 

Co«l  of  netting  viiIvcm                                   LOO  1 ,26     1.80     .  ..     2.20     ....     3.0.1     ....     (.40     8.16     8  I0     ....    12.00     Hydrants,  ea.  Dbl.,  $38.00;, 

Coal  building  hydrant  nrid  valve  hanlriH...  30.00  $-6  00 

I:.,,.,    Ini  pet  Muunre  yard:    Cerlni   block  on  plank  or  011  crushed  stone,  GO  els.;  brick  011  concrete,  $2.00;  macadam.  9  Ins.  deep.  40  els.;  12  Ins  deep, 
:,0  1  t-.     inanltc  block,  $1.50;  asphalt,  $3.00. 

Special*  not  Incluiled  In  above  Lock  niniltlng  blasting  will  cost  1111  average  of  $3.00  per  cu.  yd. 
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idential  Sewage  Purification  Plants. 

is  interesting  to  note  the  increasing  at- 
on  which  is  being  given  to  the  study  of 
ige  purification  for  residences.  In  our 
:  of  Feb.  8,  1911,  we  summarized  the 
ies  made  at  the  Iowa  State  College  ex- 
nent  station  of  residential  sewage  purifi- 
m  and  gave  the  plans  of  the  approved  de- 
of  plants  which  these  studies  have 
ved.  In  another  column  of  this  issue  we 
ish  the  essential  portions  of  a  paper  on 
lential  sewage  purification  plants  writ- 
by  Mr.  R.  Winthrop  Pratt  of  the  Ohio 
e  Board  of  Health.  We  believe  that 
|  papers  mentioned  should  be  of  general 
e  even  to  engineers  of  somewhat  ex- 
ed  practice  but  who  may  not  have  had 
sion  to  study  the  peculiar  conditions 
:h  differentiate  the  problem  of  city  plant 
m  from  that  of  house  plant  design, 
le  thing  in  particular  in  the  article  which 
publish  this  week  to  which  we  wish  to 
attention  is  the  regulation  in  the  new 
ling  code  in  Ohio  which  stipulates  that  all 
s  for  such  plants  shall  be  submitted  to 
Sanitary  Engineer  of  the  State  for  his 
oval  before  the  plants  are  constructed. 
:  is  a  very  commendable  regulation.  Some 
:he  good  points  in  state  censorship  of 
icipal  and  institutional  plant  designs  ap- 
equally  well  to  the  designs  submitted  for 
lential  plants.  The  difference  between  the 
cases  is  one  of  degree  rather  than  of 
ity.  There  is  at  least  one  additional 
on  why  the  Board  of  Health  should  be 
n  the  power  to  reject  or  change  proposed 
gns  for  the  sewage  plants  for  private 
>es.  The  cost  of  these  plants  is  high  when 
pared  to  the  ordinary  sewer  tax  assessed 
nst  a  building  lot.  For  this  reason  the 
seholder  is  not  likely  to  pay  any  more 
i  he  can  help  for  a  set  of  plans  to  govern 
construction.  Too  often  this  condition 
led  to  faulty  designing  by  conscientious 
young  and  inexperienced  engineers.  In 
a  few  cases  which  we  have  noticed  the 
gn  has  been  entrusted  to  the  man  who  in- 
ed  the  house  plumbing:  and  poor  results 
e  obtained.  State  or  city  censorship  will 
ect  these  faults  and  safeguard  the  com- 
i  ity. 


An  Opportunity  for  Contractors. 

he  improvement  for  navigation  of  the 
Er  Mississippi  River  calls  for  an  annual 
snditure  of  from  $l,o00,000  to  $2,000,000 
the  next  ten  years.  Contractors  are  wanted 
this  improvement  work.  The  opportunity. 
%  stated,   is   as   follows:    Of   the  total 


annual  expenditure  the  government  engineers 
are  equipped  to  expend  in  day  labor  construc- 
tion about  $1,000,000.  This  day  labor  work 
will  be  very  largely  rock  excavation  and 
dredging.  For  dam  construction  and  shore 
protection  there  will  remain  an  average  of 
$800,000  yearly  and  this  money  will  have  to 
be  paid  very  largely  to  contractors.  The 
number  of  contractors  at  present  seeking  this 
work  is  very  small.  For  example  there  were 
only  four  bidders  at  recent  letting  of  $426,000 
worth  of  work  and  the  contracts  had  to  be 
divided  among  these  four.  No  further  words 
are  necessary  to  indicate  the  field  for  com- 
petition. To  us  it  seems  a  field  of  such  good 
opportunities  that  we  have  secured  from  Mr. 
C.  W.  Durham,  principal  assistant  engineer  in 
charge,  an  article  explaining  the  character  of 
work  to  be  done,  describing  the  plant  required, 
and  giving  prevailing  contract  prices,  wages, 
subsistence  costs,  and  other  data  useful  to 
contractors  in  sizing  up  the  situation.  This 
article  covers  the  conditions  so  thoroughly 
that  further  review  of  them  here  would  be 
little  more  than  repetition.  It  may  be  noted, 
however,  that  the  author  of  the  article  has 
been  connected  with  the  Mississippi  River  im- 
provements for  40  years,  and  for  three- 
quarters  of  this  period  he  has  been  principal 
assistant  engineer  of  the  Rock  Island  District. 
He  therefore  writes  with  a  knowledge  of  the 
work  which  is  exceptional.  In  further  review 
of  the  situation  he  writes  us  as  follows : 

For  about  10  years  in  the  '90s  we  had  liberal 
appropriations,  and  let  a  good  many  contracts, 
mostly  of  small  amounts  ($40,000  to  $50,000 
each):  then  for  a  time  appropriations  were  small 
and  comparatively  little  work  was  done  by  con- 
tract, so  that  our  contractors  died  out;  but  now 
large  appropriations  are  guaranteed  by  Con- 
gress and  we  can  let  $500,000  worth  annually  in 
$100,000  lots,  and  we  want  competition.  It  looks 
like  a  good  thing  for  contractors  and  the  work 
is  easy  to  learn.  « 


Why  Published  Costs  of  City  Day  La- 
bor Work  Are  Unreliable. 

Every  American  city  of  size  performs  a 
part  of  its  task  of  constructing  and  main- 
taining its  public  works  by  means  of  depart 
ment  forces.  Few  cities  have  any  exact 
knowledge  of  what  this  force  account  or  day 
labor  work  costs.  It  is  true  that  costs  are 
named  and  that  these  costs  are  often  quoted 
and  accepted,  but  they  are  rarely  true  costs. 
The  fundamental  reason  is  that  bookkeeping 
and  cost  keeping  are  essentially  different; 
they  have  different  purposes  and  their  results 
are  expressed  in  entirely  different  terms.  A 
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city's  bookkeeping  may  be  above  reproach,  al- 
though it  seldom  is,  and  yet  its  officials  may 
have  very  little  knowledge  of  what  work  done 
by  the  several  departments  really  costs.  This 
fact  is  forceably  presented  in  the  report  just 
published  by  Mr.  Bernard  J.  Mullaney,  late 
Commissioner  of  Public  Works  of  Chicago. 
Mr.  Mullaney  says : 

Cost  accounting  has  been  mentioned  several 
times  in  this  report.  The  subject  is  worthy  of 
a  special  report  covering  the  entire  city  service. 
From  within,  as  from  outside  of,  the  City  Hall, 
much  is  heard  of  what  this,  that  or  the  other 
kind  of  city  work  costs  the  taxpayers.  But  no- 
body knows.  The  necessary  accounting  is  not 
done.  In  this  department,  and  probably 
throughout  the  City  Hall,  the  quantity  of  ac- 
counting is  ample,  and  there  is  abundance  of 
system — one  sometimes  thinks  too  much  system 
and  too  little  method. 

The  actual  cost  of  every  function  performed 
by  the  city  should  be  known.  It  is  considered 
impracticable  to  manage  a  large  private  busi- 
ness intelligently  unless  the  cost  of  all  opera- 
tions in  that  business  can  be  readily  ascertained. 
A  step  in  the  direction  of  getting  at  the  cost  of 
municipal  service  would  be  accomplished  if  each 
department  and  bureau  were  required  to  pay  for 
every  service  rendered  by  another  department 
or  bureau.  This  should  tend  toward  both  eco- 
nomy and  efficiency. 

Why  should  the  salary  of  a  policeman,  as- 
signed to  the  office  of  the  Commissioner  of  Pub- 
lic Works,  be  charged  to  policing  the  city  when 
he  is  only  doing  work  which  should  be  done  by 
a  messenger?  Why  should  a  $1,500  draftsman 
in  the  Map  Bureau  be  charged  against  operating 
expense  of  the  Department  of  Public  Works 
when  132  days  of  his  time  last  year  were  spent 
making  charts  for  the  Efficiency  Bureau  of  the 
Civil  Service  Commission,  32  days  of  his  time  in 
making  maps  for  the  Health  Depaitment,  and 
82  days  of  his  time  in  making  drawings  and  blue 
prints  for  the  Police  Department?  Why  should 
$5,000  worth  of  steam  used  by  the  water  works 
shops  last  year  be  charged  against  operation  of 
the  22d  street  pumping  station?  Why  should 
the  heat  of  a  ward  yard  be  charged  to  operat- 
ing cost  of  a  sewer  pumping  station?  Why 
should  the  Department  of  Public  Works  collect 
samples  and  test  coal  gratis  for  all  other  de- 
partments, thus  letting  them  get  coal  at  less 
than  cost?  The  illustrations  could  be  multiplied 
to  tiresome  length.  Correction  of  this  condition 
would  impose  no  heavy  burden  upon  the  ac- 
count force  of  the  city  and  would  have  the 
merit  of  being  in  the  direction  of  accuracy. 

In  some  cities  doubtless  the  situation  is 
better  than  in  Chicago,  and  in  other  cities  it 
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is  perhaps  worse.  The  engineers  of  the  Bos- 
ton Finance  Commission  found  matters  quite 
as  bad  in  the  Massachusetts  capitol.  They 
state  repeatedly  in  their  reports  that  cost 
comparisons  were  impossible  because  the 
city's  method  of  accounting  was  such  that 
exact  costs  could  not  be  determined.  Yet 
costs  were  freely  published  in  the  depart- 
ment reports  and  quite  as  freely  accepted  by 
the  people  and  by  the  city  officials 
themselves  as  something  reliable  and  ac- 
curate. Outside  engineers  and  city  offi- 
cials used  these  figures  to  show  the 
greater  economy  of  day  labor  work  when 
compared  with  contract  prices.  The  Boston 
heads  of  departments  did  the  same  thing.  To 
mention  a  single  instance :  The  Water  De- 
partment had  maintained  for  years  shons 
where  valves,  hydrants,  and  smaller  articles 
had  been  manufactured.  It  had  regularly 
published  the  costs  of  these  articles  and  these 
published  costs  were  lower  than  responsible 
private  manufacturers  would  bid  for  the 
same  articles.  The  comparison  was  used  as 
an  argument  for  maintaining  the  city  shops. 
The  people  accepted  it  as  a  sound  argument 
and  the  department  heads  believed  it  to  be 
true  as  well  as  sound.  The  engineers  of  the 
Finance  Commission  did  some  independent 
accounting  and  found  that  the  true  costs  were 
from  35  to  40  per  cent  greater  than  those 
given  by  the  published  figures  and  were 
higher  than  the  bidding  orices  named  by  re- 
sponsible manufacturers  for  the  same  articles. 
The  department  had  an  accounting  system,  its 
books  we  have  no  doubt  balanced  to  a  Denny, 
but  it  did  not  know  to  within  a  third  of  what 
the  valves  and  hydrants  turned  out  of  its 
shops  were  costing. 

What  Commissioner  Mullaney  says  is  true 
of  Chicago  and  what  the  Boston  Finance 
Commission  engineers  found  to  be  true  of 
Boston  has  been  learned  to  be  true  of  everv 
city  public  works  department  which  has  ever 


been  thoroughly  investigated.  Commissioner 
Mullaney  draws  one  lesson  from  the  condi- 
tions :  The  necessity  of  an  efficient  and  re- 
liable cost-keeping  system  to  the  business-like 
administration  of  a  city's  public  works.  Since 
we  have  selected  above  the  Boston  water- 
works shops  as  an  example  of  cost  account- 
ing, it  will  be  interesting  here  to  note  what 
Mr.  Mullaney  has  to  say  in  his  report  of  the 
Chicago  waterworks  shops : 

The  waterworks  shop,  by  far  the  largest,  is 
on  the  most  satisfactory  basis,  but  there  is 
room  for  improvement.  It  is  operated  as  a  busi- 
ness unit,  making  water  hydrants  and  valves 
and  doing  a  general  mechanical  repair  business 
at  cost  for  the  pumping  stations  especially,  but 
also  for  other  bureaus  and  sometimes  for  other 
departments.  Besides  a  shop  force,  it  carries 
a  field  force  of  mechanics,  plumbers,  machin- 
ists, steamfitters,  painters  and  the  like  for 
pumping  station  and  other  work  outside  of  the 
shop.  It  has  a  working  capital  for  running  ex- 
penses which  is  reimbursed  and  kept  unim- 
paired by  collecting  from  all  other  divisions,  bu- 
reaus and  departments  the  cost  of  work  done 
for  them.  This  reimbursement  of  the  capital 
account  is  accomplished  by  application  of  a 
cost  accounting  system  which  arrives  at  the 
actual  cost  to  the  shop  or  each  job,  including 
overhead  expense.  This  cost  accounting  sys- 
tem is  being  extended  as  fast  as  possible  to 
all  other  repair  shops. 

The  cost  accounting  serves  as  a  check  against 
loafing  and  waste.  Each  bureau  and  depart- 
ment is  interested  in  conserving  its  appropria- 
tion for  its  own  uses  and  when  it  has  the  means, 
in  itemized  cost  accounting  bills,  it  will  check 
up  on  repair  bureau  bills  to  avoid  being  over- 
charged. 

All  repair  work  of  this  general  class  for  the 
entire  department,  including  bridge  repair  and 
repair  of  street  bureau  wagons,  etc.,  should  be 
concentrated  under  one  bureau  head  and  accu- 
rate cost  accounting  should  be  applied. 


For  a  time  at  least,  and  until  accurate  stand 
ards  are  established,  there  should  be  latitud 
in  this  bureau  for  having  some  repair  work  don 
by  contract.  Most  of  this  ciass  of  work  can  bi 
done  to  advantage  by  the  city  itself  with  eld 
employes,  but  there  is  always  one  bad  tendenc 
to  be  fought.  "Pull"  of  a  kind  cannot  be  ellmi 
inated  until  human  nature  is  remodeled  an, 
appropriations  are  made  and  salaries  are  raisw 
automatically.  The  demand  for  certain  kind 
of  repair  work  is  greater  at  some  seasons  tha 
at  others.  When  the  dull  season  comes,  there  m 
always  a  tendency  to  stretch  out  jobs,  to  dupl 
cate  work  and  so  to  make  excuses  for  carry! 
ing  the  "peak-load"  force  all  the  year  around 
The  result  is  to  make  the  payroll  expense  heavS 
ier  than  it  should  be. 

Stated  briefly  this  quotation  says :    A  costj 
keeping  system  is  essential   to    efficient  pei 
formance    of    work    by  department  forces') 
work  done  by  department   forces  leans  tc 
wards  extravagance  in  cost  and  this  tendenci 
should  be  counteracted  by  freely  bringing  i 
contract  work  as  a  competitor  when  the  oc] 
casion  arises.    This  tacit  acceptance  of  cor! 
tract  work  costs  as  the  standard  with  whic 
to  compare  the  efficiency  of  department  forcil 
work  is  the  fact  to  which  we  wish  to  call  at] 
tention.    There  is  in  the  long  run  no  oth< 
sound  method  of  measuring  the  economy  an' 
efficiency  of  day  labor  work.    But  to  emplo 
this   method   accurately    and    effectively  th  I 
true  costs  of  day  labor  work  must  be  ken 
and  known.     The  method    of  measuremer 
fails  wholly  when  department  costs  are  kt[\ 
as  described  above   for  the    Boston  water 
works  shops  or,  as  stated  by  Commissione 
Mullaney,   is   the   practice   in   Chicago's  di1] 
partment  of  public  works  except  in  one  it 
two  bureaus.    Unfortunately  this  latter  is  till 
sort  of  cost  keping  that  is  found  in  most  ci'J 
ies,  and  it  misleads  people  into  the  suppol 
of   department   force   work  in   oppositon  t 
contract  work. 


Methods  and  Costs  of  Construction  on 
Contract  Section  Eleven,  New  York 
State's  Barge  Canal.* 

Contributed  by.  E.  J.  Becker,  Assistant  Engineer 
in  Charge  of  Contract  Eleven,  New 
York  State  Barge  Canal. 

In  the  canalization  of  the  Mohawk  River, 
one  of  the  greatest  difficulties  was  encoun- 
tered in  that  portion  of  the  river  lying  be- 
tween the  Hudson  River  and  the  Cohoes 
Power  Co.'s  dam  which  is  located  about  one 
mile  northwest  of  Cohoes  on  the  Mohawk 
River.  The  crest  of  this  dam  is  about  140 
ft.  above  the  Troy  dam  on  the  Hudson,  where 
several  branches  of  the  Mohawk  empty  into 
the  Hudson. 

Just  below  the  Cohoes  Power  Co.'s  dam 
there  is  a  falls  about  50  ft.  high.  The  bed 
of  the  river  at  this  point  has  cut  into  the  rock 
to  a  depth  of  from  20  ft.  to  70  ft.  leaving  the 
bank  nearly  perpendicular.  Below  the  falls, 
the  river  divides  into  several  branches,  the 
courses  of  which  are  very  irregular,  rocky  and 
precipitous,  making  it  practically  impossible  to 
use  them  in  canal  construction.  Near  Cohoes, 
the  ground  rises  so  abruptly  on  both  sides  of 
the  river,  that  the  expense  connected  with  any 
work  at  this  point  would  be  prohibitory. 

A  preliminary  survey  of  the  surrounding 
<  oiintry  showed  that  at  Waterford,  about  one 
mile  north  of  Cohoes,  there  is  a  small  valley 
running  west  from  the  Hudson  toward  the 
Mohawk  and  lo  within  about  one-half  mile 
of  it  I  lie  dupe  of  ibis  valley  is  quite  uniform 
and  possesses  many  advantages  for  canal  loca- 
tion This  route  was  finally  adopted  and  tin- 
work  was  divided  into  two  contracts,  Nos.  2 
and  11.  Contract  No.  2  extends  from  the 
Hudson  Kivei  t,,  Sta.  222(0(1  (;,  point  about 

on<  half  mil'  northweil  of  the  D.  &  II.  K.  R. 

i  rossing  at  Waterford).  and  Contract  No.  II 

•Till*  in  the  Introductory  urtleln  of  n  him'Icm 
covering  llio  entire  work  of  Cotitniel  Section  11. 


extends  from  Sta.  220+00  to  305+00,  a  point 
in  the  Mohawk  River,  about  1.0  miles  below 
Crescent. 

At  the  lower  end  of  Contract  11,  the  valley 
is  quite  broad,  but  at  Sta.  250+00  it  narrows 
down  almost  to  a  gorge  which  extends  to  Sta. 
268+00.  At  this  point  the  canal  cuts  through 
hills  or  rock  ridges  into  the  valley  of  the 
Mohawk.  The  rock  on  this  contract  is  Hud- 
son River  shale  and  varies  from  exceedingly 


of  one's  head  to  large  ones  containing  sever: 
cu.  yds.  were  found.  Inasmuch  as  there 
little  or  no  running  water  down  this  valley- 
the  water  shed  being  very  small — the  abo\ 
conditions  seem  to  show  that  this  valley 
a  pre-glacial  gorge  of  the  Mohawk,  and  th; 
the  boulders  were  left  there  by  the  glacier 
The  earth  overlying  the  rock  varies  in  dept 
from  1  ft.  to  30  ft,  the  top  of  which  is 
loam  covering  a  layer  of  clay.    This  clay 
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Fig. 


1 — Sketch  Showing  Typical  Cross  Section  of  Locks  on  Contract   II,  New 
York  Barge  Canal. 


hard  to  a  very  soft  shale,  which  disintegrates 

with  great  rapidity  when  exposed  lo  the 
weather.  Between  Sta.  220  and  Sta.  208  the 
rock  in  the  bottom  of  the  valley  is  very  smooth 
and  bard,  for  a  width  of  about  100  fl.  Many 
poi  holes   worn   by   the   water   were  found, 

varying  from  I  ft,  to  86  ft.  deep  and  as  many 

feel  in  diameter;  they  were  filled  with  gravel 
and  (lav  In  some  of  these  pot  holes  several 
verlebrae  of  animals  about  the  si/e  of  a 
moose,   ami   granite   boulders    from    the  size 


mixed  with  a  very  line  sand,  and  at  a  dcpl 
of  about  12  ft.  acts  very  much  like  quieksan 
The  contract  work  on  Contract  11  conSIS 
principally  of  the  following:  (\)  The  exc; 
valion  of  prism  below  lock  No.  I,  the  cot 
BtrUCtion  of  locks  I,  :>.  ti  ;md  appertainir 
structures;  (2)  Masonry  for  a  guard  gat< 
(.'I)  Bridge  abutments ;  (  I)  The  excavation  < 
Ih,  prism  above  lock  (i  and  other  incident 
details. 

The  prism  below   lock    I  extends  from  St 
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0  to  Sta.  229+28,  is  132  ft.  wide  and  is  pro- 
ved on  both  sides  by  retaining  walls  built 

1  rock  foundations.  These  retaining  walls 
e  3  ft.  wide  at  the  top  and  batter  4  on  1 
i  the  back,  the  front  face  being  vertical  ex- 
pt  for  a  toe  batter  of  5  on  1,  starting  5  ft. 
ove  and  extending  to  the  grade  line.  The 
p  of  the  wall  is  16  ft.  above  the  grade  of 
e  canal  and  about  level  with  the  surface  of 
e  ground. 

Lock  4  is  built  between  Sta.  229+28  and 
3  +  75,  has  a  lift  of  34.5  ft.,  is  45  ft.  wide  and 
0  ft.  between  gates.  The  walls  are  30  ft. 
ide  at  the  bottom,  6  ft.  wide  at  the  top,  and 
e  stepped  in  the  back  2.5  ft.  horizontally  to 
>  ft.  vertically.  The  height  above  the  foun- 
itions  is  about  56  ft.  There  is  a  section  of 
e  wall  at  both  ends  of  the  lock  built  to  a 
idth  of  20  ft.  at  the  top  to  take  the  thrust  of 
e  gates  and  provide  room  for  the  operating 
achinery.  The  lock  chamber  is  filled  by 
eans  of  culverts  running  lengthwise  through 
ith  walls  from  an  entrance  well  above  the 
iper  gate  to  an  outlet  below  the  lower  gate 
id  opening  into  the  lock  chamber  through 

cast  iron  port  pipes  on  each  side  of  the 
amber.  There  are  valves  located  at  the 
iper  and  lower  ends  of  the  culverts  for  the 
irpose  of  filling  and  emptying  the  lock.  The 
ck  walls  are  backed  by  a  second  class  em- 
.nkment  18  ft.  wide  at  the  top  and  sloping 
on  Wz  to  the  original  surface. 
From  the  head  walls  of  Lock  4,  core  walls 
:re  built  to  the  sides  of  the  valley.  These 
re  walls  are  3  ft.  wide  on  top,  batter  12  on 
to  the  original  surface,  then  vertical  to  rock 
id  are  strengthened  by  embankments  on  both 
les,  the  slopes  of  which  are  shown  in  the 
companying  sketch,  Fig.  2.  These  embank- 
ents  form  a  pond  above  Lock  4. 
Between  Locks  4  and  5,  the  embankment  will 
ise  the  water  to  such  a  height  that  excava- 
>n  was  not  necessary.    To  keep  the  boats 

the  main  channel  between  these  two  locks, 
id  to  provide  moorings  for  them,  concrete 
icking  was  built  on  both  sides  of  the  chan- 
1.  This  docking  consists  of  concrete  piers 
ith  reinforced  concrete  slabs  extending  from 
le  pier  to  the  next.  There  are  62  of  these 
ers,  23  of  them  being  on  piles  and  the 
mainder  on  rock.  The  piers  are  12  ft.  long 
id  4  ft.  wide,  and  are  soaced  about  30  ft. 
iart.  The  sides  of  the  piers  batter  12  on  1 
id  the  ends,  4  on  1.  On  three  sides  the 
tter  begins  5%  ft.  below  the  top  and  on  the 
ce,  the  batter  starts  11  ft.  below  the  top. 
he  slabs  consist  of  two  reinforced  concrete 
rders,  2%  ft.  deep  by  2  ft.  wide  in  section, 
aced  8  ft.  apart  on  centers  and  connected 
'  a  reinforced  concrete  slab  6  ft.  wide  and 
ins.  deep.  This  docking  forms  two  continu- 
is  walks  from  the  ton  of  Lock  4  to  the 
iproach  walls  of  Lock  5.  Locks  5  and  6 
e  similar  to  Lock  4;  also  the  docking  and 
taining  walls  between  Locks  5  and  6,  and 
tove  Lock  6  are  the  same  as  those  already 
ascribed. 

The  rock  cut  begins  at  Sta.  267  and  extends 


the  floods  of  the  Mohawk  River.  The  mason- 
ry for  the  guard  gate  consists  of  two  abut- 
ments and  a  center  pier.  Beyond  the  guard 
gate,  there  are  two  standard  retaining  walls, 
similar  to  the  ones  described,  extending  to 
the  river. 


grade  to  the  tracks,  so  that  the  cars  can  readily 
be  placed  over  the  hoppers  for  unloading. 

The  concrete  mixer  is  a  Haines  with  a 
capacity  of  1  1-5  cu.  yds.  per  batch.  All  the 
materials  for  concrete  are  handled  by  belt 
conveyors.     The   sand  and   stone  are  taken 


Fig.  3 — View  of  Contractors  Storage  and   Mixing    Plant.     Material    Handled  Entirely 
By  Belt  Conveyors.    Concrete     Docking     Between     Locks  Is 
Shown  In  Background. 


Just  below  this  junction  on  the  Mohawk,  the 
Crescent  Dam  is  situated,  which,  when  com- 
pleted, will  raise  the  water  high  enough  to 
give  a  minimum  depth  of  12  ft.  in  the  cut, 
which  is  the  minimum  depth  for  the  canal. 

The  contract  for  this  work  was  signed  on 


Fig.  A — Sketch    Showing    Economical  Ar- 
rangement for  Supplying  Water  to  Mixer. 

May  21,  1906  and  the  contractor  started  work 
about  Jan.  1,  1907.  The  plant  consisted  of 
two  90-ton  shovels,  6  dinkeys,  50  dump  cars, 
1  Haines  mixer,  store  house,  cement  shed, 
blacksmith  shop,  wagons,  boilers  and  small 
tools,  1  standard  gage  engine  and  about  IV2 
miles  of  track.    This  track  runs  from  the  D 


2— Sketch  of  Embankments  With  Core   Wall  Which 

Locks  on  Contract  II. 


Form  the  Basins  Between  the 


irough  two  hills  or  ridges,  the  greatest  depth 
:ing  about  60  ft.  The  cut  is  approximately 
400  ft.  long  and  94  ft.  wide  at  the  bottom, 
he  lower  18  ft.  is  a  channeled  face  for  the 
•eater  part  of  the  cut.  At  Sta.  293+75,  a 
lard  and  sluice  gate  is  built  to  take  care  of 


&  H.  R.  R.  near  Waterford,  about  parallel 
with  the  canal  to  Lock  No.  5,  the  yard  and 
concrete  plant  being  located  between  Locks 
No.  4  and  5.  This  yard  consists  of  a  main 
line  and  three  switches,  one  for  stone,  one  for 
sand  and  one  for  cement.    There  is  a  slight 


from  the  hoppers  under  the  tracks  by  two  belt 
conveyors  running  parallel  to  each  other  at  a 
slope  of  about  22°  to  the  horizontal.  These 
belts  which  are  about  50  ft.  long,  drop  the  sand 
and  stone  on  two  other  belts  that  run  at  right 
angles  to  the  first  ones.  This  second  set  of 
belts  extends  to  the  top  of  the  mixer,  where 
the  sand  and  stone  are  run  into  their  respective 
bins.  See  Fig.  3.  When  the  sand  bin  is 
filled,  it  overflows  automatically,  through  a 
chute  into  the  sand  storage  bin.  The  overflow 
from  the  stone  bin  is  picked  up  by  a  belt  con- 
veyor that  runs  nearly  horizontal  over  the 
stone  storage  bin,  into  which  the  material  is 
distributed  by  a  small  tripper  car.  Another 
pair  of  conveyor  belts  run  under  the  sand  and 
stone  bins  and  then  rise  in  a  slight  curve  to  a 
height  sufficient  to  feed  the  materials  to  the 
first  mentioned  belts  which  reconvey  them  to 
the  top  of  the  mixer. 

The  cement  is  handled  by  a  conveyor  belt 
that  runs  from  the  far  end  of  the  cement 
shed,  which  is  about  150  ft.  by  40  ft.  to  the 
mixing  floor  of  the  mixer.  The  conveyor  is 
located  in  the  middle  of  the  shed  so  that  the 
cement  can  be  loaded  from  either  side.  The 
cement  bags  are  placed  on  the  belt  from  15 
to  30  ins.  apart  and  are  received  on  the  mixing 
floor  of  the  mixer  at  a  height  of  about  4  ft. 
above  the  floor,  so  that  the  lifting  of  the  ce- 
ment is  reduced  to  a  minimum.  The  belt  con- 
veyors are  operated  by  electric  motors,  the 
power  being  supplied  by  the  Hudson  River 
Power  Co.,  at  13,000  volts  and  stepped  down 
to  550  volts  for  the  motors. 

Water  is  supplied  to  the  mixer  by  means  of 
a  pumping  station  at  the  Mohawk  River.  The 
pump  house  is  equipped  with  a  10-in.  Cameron 
pump  and  a  30-h.p.  boiler.  There  is  a  4-in 
pipe  line  extending  from  the  pump  to  the 
mixer,  a  distance  of  about  6,000  ft,  which  was 
originally  laid  on  the  surface,  but  later  was 
covered  to  protect  it  from  cold.  A  tank  with 
a  capacity  of  about  10,000  gals,  is  located  at 
the  highest  point  between  the  river  and  the 
mixer.  This  tank  is  about  80  ft.  above  the 
level  of  the  river  and  about  100  ft.  above  the 
mixing  floor  of  the  mixer.  The  pump  has 
been  in  operation  almost  continuously  for 
nearly  five  years  and  has  given  excellent  serv- 
ice with  little  or  no  repairs. 

The  water  used  on  the  mixer  was  at  first 
drawn  in  barrel  and  then  put  into  the  con- 
crete hoppers  with  pails,  but  the  cement  and 
water  soon  made  the  men's  hands  very  sore. 
To  obviate  this  difficulty,  four  tanks  about  2 
ft.  long,  1  ft.  wide  and  15  ins.  deep  were  built 
and  placed  over  the  hoppers  just  back  of  the 
sand  and  stone  chutes.  The  tanks  or  water 
buckets  were  hinged  at  the  bottom  and  held 
upright  by  a  cord  at  the  back  which  passed 
over  a  drum  on  a  shaft.   Fig.  4.    By  operating 
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this  shaft,  the  four  buckets  of  water  could  be 
emptied  into  their  respective  hoppers  by  one 
man.  The  buckets  were  filled  by  pipes  lead- 
ing from  the  main  supply  pipe,  the  amount 
being  regulated  by  means  of  a  throttle  valve. 
This  device  proved  very  efficient  as  one  man 
could  handle  all  the  water  and  no  time  was 
lost  getting  it  into  the  hoppers.  The  max- 
imum capacity  of  the  mixing  plant  is  420  cu. 
yds.  and  the  average  about  200  cu.  yds.  for 
8  hours.   

A  special  committee  of  the  corporation  of 
the  Massachusetts  Institute  of  Technology  has 
reported  in  favor  of  a  site  in  Cambridge  for 
the  new  location  of  institution. 


Cost  of  Concrete  Abutments  for  Road 
Bridges;  Illinois  Highway  Com- 
mission Standards. 

[staff  article.] 

Standard  plans  for  plain  concrete  and  for 
reinforced  concrete  road  bridge  abutments  are 
furnished  by  the  Illinois  Highway  Commis- 
sion to  town  and  county  officials  having 
bridges  to  build.  These  abutment  plans  are 
for  truss  bridges,  and  their  general  design 
was  described  in  our  issue  of  Feb.  15,  1911. 
In  this  same  article  there  were  given  diagrams 
for  determining  the  quantities  in  and  the  cost 
of  such  abutments.    The  report  of  the  Illinois 


Highway  Commission  for  1908-9,  which  h 
just  been  issued,  gives  specific  costs  of 
plain  concrete  and  2  reinforced  concrete  abu 
ments  built  during  1909.    We  have  rearrang< 
these  costs  in  the  following  tabulation.^ 

The  plain  concrete  abutments  are  plain  r 
taining  and  wing  wall  structures  set  on  foe 
ings  18  ins.  thick  and  with  9-in.  projectio 
front  and  rear.  The  reinforced  abutments  a 
of  the  buttress  type.  The  concrete  for  pla 
walls  is  specified  to  be  a  1:3:5  broken  sto: 
mixture  using  %-in.  to  2%-in.  stone.  T 
mixture  for  reinforced  concrete  is  specifi 
to  be  1 :2  :2%  :4  using  broken  stone  passing 
1-in.  ring. 


TABLE  I.— COST  OF  19  PLAIN  CONCRETE  AND  2  REINFORCED  CONCRETE  ABUTMENTS  FOR  STEEL  TRUSS  ROAD  BRIDGES  IN  ILLINO! 

Number    1         2         3         4         5         6         7         8         9        10       11        12        13        14        15        16       17       18       19       20  ! 

Height,   ft   15        15        14        16        13        17        20        16    17        1G        17        17        17        18        22      17.5        20        32        27  2 

Concrete,  cu.   yds..  114.7    84.72    59.55    109.8    79.75  125.54    114.1      97.2    lll.G    109.5    124.4        40    108.8    108. S    160.4    262.4    215.8    249.3    144.4    194.4  13 

Reinforcement,   lbs   13,283  9,: 

Cost  per  cu.  yd. : 

$0.98  $1.00 
3.50  3.36 
0.87  0.50 

  0.71      3.20  3.22 

1.64      0  95  0.71 


Cement    $1.41 

Stone   

Sand   

Gravel    2.56 

Forms    0.58 

Steel   

Mix.  and  placing.  1.41 


$1.80 


$1.40    $1.21    $1.44  $1.59 

  2.76      4.55  3.01 

  0.22      1.50  1.16 


0.36 
1.05 


0.49 
2.09 


0.82 
1.23 


1.47 
'2.12 


0.59 
1.43 


$1.24 

0.99 
1.59 
0.71 


$1.89  $1.64 


1.29 


1.20 
1.75 


$3.40 
3.99 
0.75 

0.90 


$1.94    $1.66    $1.41  $7.31  $2.03 


78    $1.70  $1.46 


3.41 
0.70 


4.32 
0.71 


2.02 


0.92      1.61      0.90      1.09  1.20 


Total   concrete...  $5.96    $3.21    $3.98    $6.24  $11.08    $7.80    $5.82    $8.30    $9.23    $6.96    $7. IS    $9.94    $7.14  $7.89 

.51  2.45 


Excavation    1.33      2.11      2.14      1.32      4.60      0.73      1.62     3.47  2.85 


2.49 


.00 


Grand   total.  . 


$7.29  $5 


$6.12    $7.56  $15. 6S    $8.53    $7.44  $11.77  $12.08 


3.35 

45  $10.18  $13.29    $9.05  $10.34    $7.33  $6.55 


1.51 

1.20 

1.53 

1.32 

1.80 

0.93 

1.49 

0.88 

0.88 

1.09 

1.13 

0.68 

1.64 

1.17 

1.05 

1.07 

1.33 

5.35 

$5.16 

$5.10 

$7.06 

$6.78 

1.98 

1.39 

3.08 

0.90 

1.64 

0.65 
2.37 
1.54 
1.22 


$1 
1 
0 

0 

1 
1 
1 

$8 

5.30  2 
IS    $7.96    $8.42  $12.54  $10 
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Methods  of  Placing  Holes  for  Blast- 
ing.* 

Wrong  judgment  in  placing  drill  holes  is 
one  of  the  most  expensive  mistakes  in  under- 
ground work ;  expensive  because  of  the  loss 
of  explosives  and  time  in  the  costly  operation 
of  reblasting.  The  following  incident  is  of 
common  occurrence  :    A  miner  drills  a  cut  of 


Section 


O 


Fig.  1. 

say,  12  holes  and  blasts  them.  If  the  ground 
is  tough,  the  misplacing  of  one  hole  upon  the 
breaking  of  which  the  effects  of  several  others 
depend,  may  spoil  the  blast  so  that  large  ridges 
or  corners  arc  left.  He  then  cleans  or  blows 
out  the  holes  which  failed  to  break  and  uses 
from  10  to  40  sticks  of  dynamite,  costing  Hi 
cts.  per  stick,  for  blasting  the  same  holes  a 
second  time.  In  almost  every  such  instance 
one  or  two  extra  holes  or  a  closer  attention 
to  the  position  of  the  holes  drilled,  would  have 
made  the  difference  necessary  to  produce  a 
successful  blast  in  the  first  trial.  The  time 
spent  f>n  reblasting  is  usually  more  than  would 
have  been  required  fur  the  added  care  in  plac 
ing  the  holes,  and  the  greater  powder  cost  and 
thr  time  consumed  wailing  for  the  smoke  to 
clear,  arc  distinct  losses.  The  nature  of  rock 
excavation  is  such  that  a  5  per  cent  closer 
attention  to  details  may  mean  a  25  per  cent 
gain  in  results. 

Tlie  simplest  form  «>f  Masting  is  slicing  or 
breaking  to  an  open  face.  In  open-cut  ex 
eavation,  hole  arc  drilled  at  a  distance  back 
from  the  face  a  little  less  than  the  depth  ot 
the  hole,  although  this  distance  is  shortened 
in  tonsil  igneous  rock  and  where  (he  blaster) 

*From  an  Mitels  by  r.  n.  M«'i)<>nni<i,  mihImk 

I  NKlne.  1  linn  lllvr-r,  Mleli  ,  | o 1 1 <l I m 1 1 «-cl  In  Tile 
KniClrieei  ln|j  find  Mining  .lournnl. 


portion  is  held  at  the  ends  as  in  drawing  back 
a  narrow  stope.  A  favorite  arrangement  of 
holes  for  use  on  bench  work  in  open-cuts  is 
shown  in  Fig.  1.  The  horizontal  holes  are 
fired  at  the  same  time  as  the  vertical  holes, 
in  this  manner  deepening  the  cut  broken. 

In  drifting  in  soft  rock,  such  as  friable 
schist  or  crumbly  slate,  most  of  the  standard 
arrangements  of  holes  give  good  results  and 
the  misplacing  of  one  or  two  does  not  usually 
matter.  The  arrangement  shown  in  Fig.  2 
is,  of  course,  applicable  only  to  soft  rock 
where  the  blasting  shatters  the  rock  so  thor- 
oughly that  it  can  be  picked  out.  Fig.  3  shows 
a  10-hole  cut  with  one  back  hole,  frequently 
used  in  driving  small  drifts  where  it  is  de- 
sired to  keep  the  back  well  arched.  The  ar- 
rangement shown  in  Fig.  4  is  suited  to  larger 
square  drifts.  These  holes  would  not  break 
much  hard  rock  because  of  the  distance  be- 
tween the  bottoms  of  the  cutting-in  and  squar- 
ing-up  holes. 

It  will  be  noted  that  Figs.  3  and  4,  depicting 
standard  cuts  in  soft  rock,  show  two  classes 
of  holes,  the  cutting-in  holes,  and  the  squaring- 
up  holes  which  determine  the  shape  of  the 
drift.  In  hard  rock  there  are.  in  addition, 
what  are  conveniently  called  relief  holes,  be- 
cause, situated  and  fired  intermediately  be- 
tween the  cutting-in  and  the  squaring-up  holes, 


they  relieve  the  ground  to  hi1  broken  b\  the 
latter  set.  It  is  in  the  drilling  of  such  a  CUl 
thai  the  best  judgment  is  required,  for  relict 
boles  are  a  changeable  feature  and  slight  \.i 
nations  in  the  toughness  of  the  ground  and 
the  si/e  of  the  workings  necessitate  diffeienth 

placed  relief  holes  for  successive  cuts. 


The  most  important  rule  to  be  observed, 
placing  holes  is  that  the  determining  factor 
not  the  distance  apart  of  the  starting  points.- 
the  holes  but  the  distance  between  their  b' 
toms.  The  upper  few  feet  break  out  into  1 
drifts  comparatively  easily,  but  the  inner  pi 
tion  breaks  with  more  difficulty.  For  instani 
in  Fig.  4  the  tops  of  the  holes  are  2%  ft.  apa 


Fig.  3. 


while  between  the  bottom  of  the  cutting 
and  the  bottom  of  the  squaring-up  holes  is 
ft.  of  rock,  so  that  in  hard  ground  the  _ 
would  not  break.  Fxpericnce  in  any  vari 
of  rock  will  show  what  unit  may  be  figui 
upon  for  the  dividing  distance  of  the  bott< 
of  the  hole,  usually  2  or  2%  ft.  The  distal 
from  the  cutting-in  to  the  relief  holes  is  in< 
less  than  from  the  relief  to  the  squaring 
holes  (  figuring  between  bottoms  in  each  case 
possibly  the  former  is  2  ft.  and  the  latter 
because  ostensibly  the  squaring-up  holes  hav 
better  chance  to  break  out  in  the  space 
larged  by  the  relief  holes  than  the  relief  he 
have  in  the  confined  space  made  by  the  cutti 
in  holes. 

In  planning  the  arrangement  of  holes 
first  consideration  is  to  ^cl  a  cutting-in  b 
that  will  break  well.  The  smaller  number 
holes  used  for  this,  the  better,  because  it 
essential  that  cutting  in  holes  he  tired  sinii 
taneously,  and  owing  to  irregularities  in 
rate  of  burning  of  fuse,  this  is  difficult  to 
coinplish  when  a  large  number  of  holes  arc 
he  tired;  also,  starting  a  cutting  in  hole  is  of 
difficult  because  of  the  angle  at  which  the 
point  has  to  meet  the  face.  The  excavat 
made  by  three  holes  meeting  at  a  point  is 
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ost  as  large  as  by  live  or  six,  so  that  it  is 
ually  better  to  use  only  three  or  four  holes 
r  cutting-in ;  and,  if  the  ground  requires 
em,  to  put  the  extra  holes  in  as  relief  holes 
lere  they  will  break  more  ground. 
After  deciding  upon  the  cutting-in,  the 
uaring-up  holes  are  placed  along  the  sides, 
ittom  and  top,  with  the  ground  equally  di- 
ded  between  their  bottoms.  Perhaps  two  re- 
:f  holes,  one  on  each  side  of  the  cutting-in 


Fig.  4. 

les,  will  suffice ;  Fig.  5  shows  two  on  either 
le  and  one  above,  helping  the  middle  back 
le,  which  is  important  because  upon  its 
eaking  depends  the  successful  blasting  of  the 
her  two  back  holes.  In  the  sketch  the  cut- 
ig-in  holes  are  placed  low ;  they  might  have 
en  shifted  higher  and  the  upper  relief  holes 
jced  underneath.  Quite  a  common  alterna- 
'e  is  to  shift  the  cutting-in  holes  to  right  or 
it,  so  that  relief  holes  are  required  on  but 
le  side;  thus  in  Fig.  6  it  is  seen  that  the  cut- 
ig-in  holes  are  to  the  right  and  high. 
To  sit  in  the  office  and  figure  the  arrange- 
mt  of  holes  for  a  cut  is  not  satisfactory,  un- 
ss  the  sketch  is  drawn  to  scale,  because  it 

easy  to  draw  the  holes  out  of  proportion 
thout  regard  for  practical  considerations, 
le  holes  cannot  be  pointed  at  such  an  angle 

is  sometimes  desirable  because  the  crank 
d  of  the  machine  will  strike  the  sides  or 
ck  of  the  drift.   It  is  generally  good  practice 

drill  as  few  dry  holes  (those  which  will  not 
ild  water)  as  possible,  and  this  throws  out 
my  of  the  cuts  drawn  by  men  who  never 
lped  drill  a  sticky  hack-hole;  also  it  should 

aimed  to  economize  on  movements  of  the 
m  and  bar. 

An  inexperienced  man  examining  the  holes 
r  a  cut  is  apt  to  think  that  the  deviation  of 
e  holes  is  at  too  small  an  angle,  and  that 
e  holes  are  too  straight.  It  is  not  an  easy 
itter  to  tell  definitely  where  the  bottom  of 
e  holes  will  come,  but  for  judging  two  rela- 
fely,  the  following  method  is  frequently  em- 
Dyed  by  mine  foremen  in  checking  a  miner's 
iles.  When  one  is  finished  a  long  drill  or 
mping  rod  can  be  inserted  in  the  hole  so 
at  the  end  protrudes  several  feet,  and  the 
mount  by  which  it  approaches  or  diverges  in 
ft.  from  a  new  hole  being  started,  can  be 
easured,  from  which  the  relative  location  of 
eir  bottoms  can  be  gaged. 

The  structure  of  the  rock  plays  an  impor- 
nt  part  in  the  placing  of  holes  for  blasting, 
be  presence  of  joints,  fissures,  faults  or  slips, 
id  the  texture  of  the  rock  affect  the  number 

.holes  that  are  necessary  and  their  position. 

miner  who  is  accustomed  to  drilling  jointed 
dimentary  rocks  is  liable  to  underestimate 
e  number  of  holes  necessary  for  a  tough 
neous  rock ;  contractors  bidding  on  tunnel- 
'iving  contracts  give  this  matter  considerable 
tention.  Again  a  miner  who  has  been  drill- 
g  igneous  rock  will  be  surprised  that  some 
E  his  holes  in  a  sedimentary  formation  break 
)  well,  but  that  others  do  not  break  at  all. 
[opt  miners  know  that  in  drilling  a  drift  in 
:dimentary  rock  at  right  angles  to  the  bed- 
ng  plane,  the  ground  breaks  out  much  better 
lap  in  drifting  parallel  to  the  formation, 
hile  in  open-cut  work  slabs  lying  along  the 
sdding  plane  can  be  broken  off  easily. 


Comparative   Methods   and   Costs  of 
Earth  Excavation  at  Colbert 
Shoals  Canal.* 

Colbert  Shoals  Canal,  which  was  designed 
to  overcome  the  obstructions  to  navigation 
at  Colbert  and  Bee  Tree  Shoals,  is  located 
along  the  south,  or  left  bank,  of  the  Tennes- 
see River;  the  lower  end  of  the  canal  being 
about  one-half  mile  above  Riverton,  Ala.  It 
is  a  lateral  canal  8  miles  long,  with  a  lock  of 
26-ft.  lift,  80-ft.  width,  and  350-ft.  length, 
located  at  the  lower  end.  Beginning  at  the 
upper  end  of  this  lock  and  extending  up- 
stream for  a  distance  of  5.3  miles,  the  canal 
was  excavated  through  the  bottom  lands,  the 
cutting  ranging  in  depth  from  17  ft.  at  the 
lower  end  to  20  ft.  at  the  upper.  Above  this, 
by  reason  of  the  close  proximity  of  the  bluffs 
to  the  water's  edge,  the  canal  was  formed  by 
building  a  concrete  wall  in  the  river  about 
180  ft.  from  the  left  shore  line,  for  a  distance 
of  1.4  miles,  and  above  this,  on  account  of 
its  being  more  economical  than  excavating 
through  the  bottom  lands  as  originally  pro- 
posed, the  river  side  of  the  canal  was  formed 
by  building  a  levee  in  the  river  with  the  ma- 
terial excavated  in  bringing  the  canal  to  the 
required  depth. 

As  the  excavation  of  the  canal  for  5.3  miles 
through  the  bottom  lands  is  the  only  portion 
of  the  canal  to  be  considered  in  this  paper, 
the  formation,  topography,  location,  and  char- 
acter of  that  material  will  be  described. 


Fig.  5. 


The  bottom  lands  are  of  an  alluvial  forma- 
tion, and  as  is  usual  along  silt  bearing 
streams,  are  highest  near  the  top  of  river 
bank,  sloping  gradually  from  this  point  to  the 
foot  of  the  hills.  It  is  presumed  that  the 
canal  was  located  close  to  the  foot  of  the 
hills  for  the  purpose  of  reducing  the  quantity 
of  excavation.  As  is  natural  to  suppose,  the 
expensive  material  was  found  mostly  on  the 
side  of  the  canal  next  to  the  hill,  and  part  of 
the  canal  was  so  close  to  the  hills  that  no 
material  could  be  deposited  on  the  land  side 
of  the  canal.  This  necessitated  the  wasting 
of  all  material  on  the  river  side  of  canal, 
which  increased  the  haul  by  teams  and  also 
caused  some  of  the  material  to  be  handled 
twice,  when  using  the  drag-bucket  excavators. 
With  the  exception  of  a  distance  of  about 
1,300  ft.,  where  the  slope  stakes  are  within  a 
few  feet  of  the  top  of  the  river  bank,  there 
is  a  strip  of  bottom  land  between  the  present 
location  of  the  canal  and  the  river  which 
varies  in  width  from  400  to  700  ft.  This  pro- 
vides ample  room  for  the  location  and  also 
permits  the  elimination  of  several  curves,  and 
though  this  ground  is  slightly  higher  than  that 
through  which  the  canal  now  runs,  the  addi- 
tional expense  of  handling  the  increased  yard- 
age would  have  been  more  than  counterbal- 
anced by  the  cheapness  of  removing  the  drier 
and  softer  material. 

The  cross  section  of  the  canal  is  112  ft. 
wide  at  the  bottom  or  at  grade,  with  side 
slopes  of  1  on  2.    Berms  15  ft.  wide  between 


•A  paper  by  Charles  E.  Bright,  Superintend- 
ent, in  "Professional  Memoirs,"  for  October-De- 
cember, 1911. 


slop  stakes  and  the  toe  of  spoil  banks  were 
left  on  both  sides  of  the  canal,  the  berm  on 
the  river  side  being  brought  to  a  height  of 
not  less  than  9.5  ft.  above  low  water  in  the 
canal. 

The  excavation  for  forming  the  canal  trunk 
between  the  upper  end  of  the  lock  and  the 
lower  end  of  the  concrete  wall  was  made  un- 
der four  separate  contracts,  as  follows :  The 
first  covering  Stations  10-110,  and  the  second 
covering  Stations  110-210,  were  dated  Oct.  12, 
1905;  the  third,  covering  Stations  210-260, 
dated  March  12,  1905.  All  of  the  above  con- 
tracts were  awarded  to  Shippey  &  Outzen, 
Memphis,  Tenn.,  at  17.49  cts.  per  cu.  yd.  for 
each,  5  cts.  per  cu.  yd.  for  hardpan,  and  $1 
per  cu.  yd.  for  rock,  the  price  for  the  last 
two  items  being  fixed  by  the  Government. 
The  fourth  contract,  covering  Stations  260- 
290,  dated  April  7,  1908,  was  awarded  to  W. 
A.  Shippey  and  the  North  Alabama  Construc- 
tion Co.,  at  24.9  cts.  per  cu.  yd.,  unclassified. 

The  work  of  excavation  was  commenced 
Nov.  15,  1905,  immediately  above  the  lock, 
with  wheel  scrapers  and  Western  elevating 
grader,  drawn  by  traction  engines,  and  served 
by  Aurora  dump  wagons  of  iVz  cu.  yds.  ca- 
pacity. As  the  grass  and  cornstalks  clogged 
the  elevator  of  the  grader,  it  was  necessary 
to  use  the  wheel  scrapers  to  strip  the  surface 
before  the  graders  could  be  successfully  used. 
On  account  of  the  soft,  sticky  condition  of 
the  material,  being  what  is  usually  termed 
''gumbo,"  it  was  soon  learned  that  the  elevat- 
ing grades  were  not  adapted  to  the  work, 
and  arrangements  were  made  by  the  North 
Alabama  Construction  Co..  sub-contractors. 
Stations  10-135,  for  installing  Armstrong  ex- 
cavator machines  using  the  Page  drag  bucket. 
Two  of  these  machines  were  erected  and  be- 
gan work  on  Feb.  24,  1906,  at  Station  20. 
These  machines  having  proved  more  satis- 
factory than  the  elevating  grader,  the  work 
with  graders  was  discontinued  after  Jan.  1, 
1907,  the  teams  sold,  and  a  third  revolving 
excavator  was  purchased ;  these  three  ma- 
chines being  used  exclusively  after  this  date 
on  all  the  work  done  by  this  company,  being 
about  889,000  cu.  yds.  Shippey  &  Outzen  used 
wheel  scrapers  and  elevating  graders,  drawn 
by  traction  engines  and  served  by  8  four- 
horse  dump  wagons  to  each  machine,  on  all 
the  work  performed  by  them,  which  amounted 
to  767,000  cu.  yds.  On  account  of  the  hill 
being  so  close  to  the  river  bank  between  Sta- 
tions 196-222,  the  greater  part  of  the  material 
would  have  had  to  be  handled  twice  with 
Armstrong  excavators,  and  since  the  ground 
was  too  steep  to  use  grading  machines,  a 
steam  shovel  was  procured  for  this  section 
of  the  work. 

All  of  the  graders  used  were  what  is  termed 
"Standard  Western  Elevating  Graders,"  with 


Fig.  6. 


21- ft.  elevator,  using  an  extra  heavy  or  giant 
railroad  plow  for  loosening  the  material  and 
throwing  it  on  the  elevator.  This  plow  was 
attached  to  one  side  of  the  frame  of  grader. 
The  only  portion  of  the  canal  completely  ex- 
cavated to  grade  by  these  machines  was  from 
Stations  10-20  to  145-163,  which  proved  un- 
profitable on  account  of  the  material  usually 
becoming  too  hard  near  the  bottom  to  be 
loosened  by  the  plow,  and  the  height  to  which 
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TABLE  II. — CLASSIFICATION,  CONTRACT  PUICES,    AND  QUANTITIES 

TRACT,  COLBERT  SHOALS  CANAL. 

Contract  No.  cu.         No.  cu.  No.  cu. 

Classification.                        price  per  yards,          yards.  yards. 

cu.  yd.  10-110.          110-210.  210-260. 

Earth   $0.1749  507,377          638,381  399,370 

Hardpan   50  67,402          252,399  63,302 

Unclassified   249    '     

Rock    1.00  2    

Total    574,781           890,780  462,672 


FOR    EACH  CON- 


No.  cu. 
yards. 
260T290. 


273,139 


273,139 


Total. 

., 545.12S 
383,103 
273,139 


,201,372 


the  material  had  to  be  lifted  in  getting  it  to 
spoil  banks  too  great.  These  machines,  in 
connection  with  wheel  scrapers,  were  most 
successfully  used  in  making  a  cut  from  8  to 
12  ft.  in  depth,  and  110  to  120  ft.  in  width, 
off  the  top.  This  left  a  strip  about  30  ft.  wide 
inside  the  slope  stakes  on  each  side  for  the 
drag  bucket  excavators  to  work  from  in  tak- 
ing out  the  remainder  of  the  section.  This 
arrangement  gave  the  elevating  graders  the 
soft  material  to  which  they  were  best  adapted, 
and,  at  the  same  time,  the  least  lift  in  con- 
veying the  material  to  spoil  banks.  This 
method  was  practiced  between  Stations  222- 
290,  and  accounts  for  the  low  cost  of  work 
done  by  these  machines  on  this  section. 

The  steam  shovel  outfit  consisted  of  a  65- 
ton  Marion  shovel,  one  25-ton  and  one  20- 
ton  dinkey  locomotive,  and  eight  "Oliver"  12- 
yd.,  side  dump  cars,  all  standard  gage ;  with 
about  1%  miles  of  track,  a  tank,  and  pipe  line 
and  pump  for  supplying  water  to  shovel  and 
locomotives.  The  steam  shovel  outfit,  work- 
ing between  Stations  196-222,  was  profitably 
used  in  taking  down  the  hillsides  and  remov- 
ing the  dry  material  from  the  top  of  the 
cut,  but  as  the  depth  of  the  cut  increased  be- 
low the  top  of  spoil  banks,  the  two  trains 
were  unable  to  supply  the  shovel  with  empty 
cars  fast  enough  to  keep  it  busy,  and,  finally, 
after  having  made  one  cut  through  to  grade, 
the  bottom  was  found  to  be  so  soft  that  it 
was  impracticable  to  work  the  shovel  and  it 
was  removed  to  another  part  of  the  work 
and  the  Armstrong  excavators  were  used  to 
remove  remaining  42,000  cu.  yds. 

The  two  Armstrong  excavating  machines 
consisted  of  a  bottom  wooden  frame  which 
rested  on  wooden  rollers  placed  on  skids,  and 
on  this  frame  was  a  spider  about  20  ft.  in 
diameter,  carrying  16  dollies  which  revolved 
on  a  circular  track  made  of  90-lb.  rail.  This 
supported  the  heavy  top  frame  which  carried 
the  machinery,  boiler,  tank,  fuel  and  derrick. 
The  top  frame  is  revolved  by  a  single  drum 
reversible  engine,  the  wire  line  being  carried 
from  the  drum  by  sheaves  to  the  steel  rail 
placed  underneath  the  top  frame;  this  rail 
serving  as  a  bearing  for  the  dollies,  and  also 
a  drum  for  the  swinging  line,  the  ends  of 
which  were  attached  to  it.  The  top  and  bottom 
frames  were  provided  with  central  pin  and 
socket  castings  which  held  the  top  frame  and 
spider  in  place.  A  boom  81  ft.  long  was  at- 
tached to  one  end  of  the  top  frame  and  stood 
at  an  angle  of  30°  from  the  ground.  A  double 
drum  hoisting  engine,  10x12  ins.,  was  located 
a  little  back  of  the  center  of  the  frame,  and 
the  boiler  and  tanks  were  located  well  back- 
to  counterbalance  the  weight  of  the  boom  and 
bucket.  The  Page  scraper  bucket  of  2  cu. 
yds.  capacity  was  used,  rigged  with  a  hoisting 
line  from  one  drum  of  engine,  passing  over 
the  end  of  boom,  using  two  single  blocks  and 
attached  to  the  back  bail  of  bucket,  with  a 
loading  line  from  the  other  drum  passing 
through  a  sheave  attached  to  the  front  bail 
of  bucket,  then  brought  back  and  attached  to 
the  top  frame,  under  the  boom.  The  Mc- 
Myler  machine  was  rigged  the  same  as  the 
Armstrong  machines  and  was  similarly  con- 
structed, except  that  the  frames  were  of  steel, 
mounted  on  trucks,  and  was  revolved  by  a 
circular  rack  attached  to  the  bottom  frame 
and  a  pinion  geared  with  hoistinj?  engine,  and 
used  a  1%  cu.  yd.  bucket.  Where  these  ma- 
chines were  used  the  surface  was  usually 
stripped  to  a  depth  of  from  4  to  12  ft.  by 
elevating  traders  and  wheel  scrapers,  leaving 
a  strip  about  30  ft.  wide  inside  the  slope 
slakes  on  each  side  for  supporting  the  drag- 
bucket  machines.  This  was  done  for  the  pur- 
pose of  preventing  the  spoil  banks  from  be- 


coming too  high  for  dumping.  One  Arm- 
strong machine  was  usually  kept  in  front  tak- 
ing the  excavation  to  grade  from  the  foot  of 
the  slope  to  center  line,  with  the  McMyler 
following  trimming  the  slope,  and  the  other 
machine  following  on  the  opposite  side,  re- 
moving the  remainder. 

The  methods  of  excavation  having  been  de- 
scribed, Table  I  shows  the  quantity  handled 
and  the  comparative  cost  of  each  method. 
The  cost,  as  given  in  this  table,  includes  labor, 
material,  repairs,  fuel,  feed  and  care  of  live 
stock,  and  running  expenses  during  delays 
occasioned  by  high  water  and  bad  weather, 


TABLE  III— SHOWING  COMPARATIVE  DAILY 
COST  OF  LABOR  BY  EACH  METHOD  OF 
EXCAVATING  COLBERT  SHOALS  CANAL. 


Drag- Bucket  Excavators: 

3  enginemen  at  $260  per  month  $  8.66 

3  firemen  at  $2  per  day   6.00 

3  laborers  at  $1.50  per  day   4.50 

1  master  mechanic  at  $125  per  month..  4.16 

1  pump  man  at  $1.50  per  day   1.50 

1  blacksmith  at  $3.00   3.00 

1  foreman  at  $75  per  month   2.50 

1  coal  wagon  driver  at  $2   2.00 


Total   $32.32 

Cost  for  each  of  3  machines   10.77 

Elevating  Graders: 

2  enginemen  at  $80  ($160)  $  5.33 

2  firemen  at  $1.75  per  day   3.5') 

16  teams  (four-horse)  at  $2.50   40.00 

1  water  wagon,  with  driver,  $2   2.00 

1  pump  man  at  $1.50   1.50 

1  blacksmith  at  $3  per  day   3.00 

1  helper  at  $1.50   1.50 

1  foreman  at  $75  per  month   2.50 


Total   $59.33 

Cost  for  each  of  two  graders  $29.66 

Wheel  Scrapers: 

15  wheel  scrapers  at  $2  per  day  $30.00 

3  snap  teams  at  $2.25  per  day   6.75 

5  laborers  at  $1.75   8.75 

1  blacksmith  at  $3  per  day   3.00 

1  helper  at  $1.50  per  day   1.50 

1  foreman  at  $75  per  month   2.50 

Total   $52.50 

Cost  for  each  scraper   3.50 

Steam  Shovel: 

1  foreman  at  $125  per  month  $  4.16 

1  shovel  engineer  at  $125  per  month....  4.16 

1  craneman  at  $90  per  month   3.00 

1  shovel  fireman  at  $2  per  day   2.00 

1  blacksmith  at  $3  per  day   3.00 

1  helper  at  $1.50  per  day   1.50 

1  pump  man  at  $1.50  per  day   1.50 

1  coal  wagon  at  $2  per  day   2.00 

2  dinkey  engineers  at  $2.00  per  day   4.00 

2  firemen  at  $1.50  per  day   3.00 

2  brakemen  at  $1.50  per  day   3.00 

16  laborers  on  dump  at  $1.50  per  day....  24.00 
3  laborers  at  shovel  at  $1.50  per  day....  4.50 


Total     $59.82 


but  makes  no  allowance  for  depreciation  of 
plant  or  interest  on  money  invested  in  plant. 

The  high  cost  of  work  done  by  the  wheel 
scrapers,  as  given  in  the  above  tables,  is 
caused  by  the  scrapers  being  used  to  a  great 
extent  for  serving  the  elevating  graders  in 
excavating  and  filling  runways,  ditching  pits, 
and  cleaning  mud  from  in  front  of  the  trac- 
tion engines  after  showers.  Some  of  the  ex- 
pense above  was  charged  to  the  graders,  but 
as  the  scrapers  and  graders  were  worked  to- 
gether in  the  same  pits  it  was  impracticable 
to  keep  an  accurate  account  of  the  work  done 


by  each.  Therefore,  if  the  work  done  by 
both  methods  was  considered  in  one  total  cost, 
the  result  would  be  more  accurate. 

The  high  cost  of  work  done  by  elevating 
graders  between  Stations  145-163,  where  the 
canal  was  excavated  to  grade  by  these  ma- 
chines, was  caused  by  the  large  quantity  of 
hardpan,  the  high  lift  and  the  long  haul ;  and 
between  163-196,  on  account  of  the  hard  ma- 
terial. On  this  section  the  use  of  graders  was 
abandoned  when  within  about  5  ft.  of  grade, 
because  the  material  became  so  hard  that  it 
could  not  be  handled  profitably  with  these 
machines,  and  the  drag-bucket  excavator  and 
steam  shovel  were  used  to  finish  it 

The  high  cost  of  material  removed  by  the 
steam  shovel  as  stated  in  above  tables,  is  at- 
tributed to  the  soft  condition  of  the  bottom 
of  cut,  and  the  height  to  which  material  had 
to  be  raised  over  a  track  which  could  not  be 
kept  to  surface  and  alignment  on  account  of 
the  soft  condition  of  the  spoil  banks. 

The  wheel  scrapers,  elevating  graders  and 
steam  shovel  having  removed  the  cream  of 
the  excavation  in  most  instances,  the  drag- 
bucket  excavators  were' left  the  hard  material 
which  was  mostly  found  near  the  bottom,  be- 
sides being  required  to  lift  the  material  to  a 
greater  height.  Another  advantage  of  the 
drag-bucket  excavators  over  the  wheel  scrap- 
ers, elevating  graders  and  steam  shovel,  was 
their  ability  to  work  successfully  in  pits  con- 
taining from  2  to  3  ft.  of  water,  and  the 
fact  that  ordinary  rains  did  not  interfere  with 
their  output.  It  was  also  the  only  machine 
on  which  two  and  three  shifts  were  worked 
profitably. 

Taking  all  the  foregoing  facts  into  consid- 
eration, it  will  be  readily  seen  that  the  drag- 
bucket  excavators  were  the  most  economical 
and  satisfactory  machines  used  in  the  exca- 
vation of  Colbert  Shoals  Canal. 

Only  three  laborers  were  required  at  shovel,, 
as  the  shovel  was  idle  part  of  the  time  on 
account  of  an  insufficient  number  of  cars  be- 
ing furnished. 


Sea  Water  for   Street   Watering.— In  a 

paper  presented  at  the  last  annual  congress  of 
the  Royal  Sanitary  Institute  of  Great  Britain, 
Mr.  John  A.  BroWie,  Borough  Engineer  of 
Blackpool,  stated  that  at  Blackpool  sea  water 
is  used  almost  exclusively  for  street  watering, 
it  being  found  that  the  sea  water  is  about  three 
times  as  effective  in  preventing  dust  as  fresh 
water,  and  if  properly  applied  has  no  injurious 
effects  on  the  road  surfaces.  At  Blackpool  the 
streets  of  the  busiest  traffic  are  swept  and 
cleansed  on  average  for  the  year  of  12  times  per 
day,  while  from  July  to  September  inclusive 
they  are  often  cleansed  20  times  per  day.  The 
principal  streets  arc  mostly  wood  paved  and 
asphalted,  and  the  average  annual  cost  per 
mile  for  street  cleansing  alone  is  about  $355. 
The  Blackpool  practice  is  really  to  wash  (not 
sprinkle)  the  surfaces  of  all  principal  streets, 
both  horse  and  manual  brushes  being  freely 
used  in  removing  all  loose  mater  from  the 
street  surfaces  and  working  it  into  the  street 
gutters.  A  further  annual  cost  of  about  $41 
per  mile  of  streets  is  incurred  in  street  water- 
ing only. 

Cost  of  Concrete  Pipe  Sewer. —  In  a  papei 

before  the  Indiana  Engineering  Society.  Mr. 
\V.  I'.  Moore,  city  engineer  of  Mishawakt, 
Ind.,  described  the  work  of  building  3,840  li" 
ft.  of  .'ill  in.  concrete  pipe  sewer.  The  cost 
per  lin.  ft  was  $1.16.  The  excavation  was  in 
an  average  cut  of  10  ft.  in  sand  and  gravel. 
The  pine  was  furnished  bv  the  Jackson  Con- 
crete Pine  Co.  at  $1  SO  per  lin  ft.  The  labor 
cost  $2.25  per  lin.  ft  ;  material  for  joints,  fl  CtS. 
per  lin  ft  ;  water  for  flushing  trench,  2  ets. 
per  lin.  ft. 


TAHI.K  I.     QUANTITIES  MANDLKIl  AND  COST    MY    VARIOUS    METHODS    (IK  EXCAVATING 

COI.HEItT  SHOALS  CANAL. 


Wheel  HeraperH. 

 fiinrleiH.  — — 

— Excavators. — 

Steam  shovel. — 

Total 

I'cr 

I'er 

I'er 

I'er 

Number 

Station*. 

Quan- 

eiilile 

Quan- 

cubic 

Quan- 

cubic 

Quan- 

nil.le- 

cubic 

tity. 

yard. 

llty. 

yard. 

tity. 

yard. 

tity. 

va  ill. 

yard*. . 

$0.1X 

267.202 

$0.  1 1 

4(111,000 

$0.12 

757.202 

186-10  . . . 

. .  52,000 

.22 

221.671 

.17 

.30 

273, 671 

163-196  ... 

.  .  25,33fi 

.24 

2fir.,150 

.20 

'  6f>,000 

.30 

886,48] 

186-222  ,  ,  . 

42.210 

187.059 

10.18* 

280,799 

222-260  , . , 

, ,  30.073 

.20 

1 02.000 

.15 

2011,(1(10 

.11 

332,073 

,28 

71,112 

.16 

192.027 

.09 

273.  nil 

Total  ... 

.  207.408 

!H7.13X 

SN!t,2«7 

1S7.5.VI 

2,201 ,37 'J 

Dctober  18,  1911. 
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ROADS    AND     STREETS  SECTION 


Experimental  Work  in  Preserving  Sur- 
faces of  Old  Macadam  or  Gravel 
Roads  Against  Effects  of 
Automobile  Travel. 

(staff  article.) 

During  1008  the  Illinois  Highway  Commis- 
iion  undertook  several  experiments  on  Wash- 
ngton  St.  and  on  the  Oswego  and  Aurora 
Road  in  Naperville  Township,  with  a  view  to 
iemonstrate  the  possibilities  of  treating  old 
nacadam  or  gravel  roads  with  some  asphaltic 
}r  tar  compounds  in  order  to  preserve  the 
surface  against  the  effects  of  automobile 
travel.  The  recently  issued  report  of  the 
:ommission  for  1908-9  contains  the  following 
information  on  this  experimental  work. 

The  road  was  divided  into  sections,  the 
nature  of  the  experimental  work  on  each 
section  being  as  follows : 

Sec.  1.  Washington  St.  from  Bridge  to 
High  St. — Old  gravel  reshaped  and  rolled; 
3-in.  Aurora  slag  of  1-in.  size  spread  and 
rolled ;  2  gals,  per  square  yard  Tarvia  A 
poured  on  surface ;  after  five  days,  slag 
screenings  spread  on  surface  and  rolled. 

Sec.  2.  High  St.,  beginning  at  Washington 
and  extending  one  block  west — Old  gravel 
road  reshaped  and  rolled;  4  ins.  of  1-in.  size 
slag  spread  and  rolled;  Vk-in.  sand  rolled  into 
interstices ;  2  gals,  liquid  asphalt  per  sq.  yd. 
applied ;  surface  covered  with  slag  screenings 
and  rolled. 

Sec.  3.  High  St.,  commencing  at  end  of 
second  section — Old  gravel  road  reshaped  and 
rolled;  4  ins.  of  1-in  size  slag  spread  and 
rolled;  %-in.  sand  rolled  into  interstices;  2 
gals.  Tarvia  A  per  sq.  yd.  applied ;  surface 
covered  with  slag  screenings  and  rolled. 

Sec.  4.  High  St.  from  Section  3  to  the 
city  limits — 7  ins.  sandy  gravel  spread  on  old 
gravel  bed  and  harrowed ;  2  gals,  per  sq.  yd. 
Tarvia  applied  in  two  applications,  harrowing 
after  each  application;  wet  thoroughly  and 
rolled;  surface  covered  with  slag  screenings 
and  rolled. 

Sec.  5.  00  ft.  across  end  of  High  St.  at  city 
limits — 4  ins.  of  top  of  old  gravel  road  loos- 
ened and  graded  off  roadway;  1%  gals,  liquid 
asphalt  per  sq.  yd.  applied  to  foundation ; 
gravel  graded  back  and  wet  and  rolled. 

Sec.  6.  City  limits  to  first  turn  on  Aurora 
road — 4  ins.  of  2-in.  size  limestone  spread  and 
rolled;  2  gals,  per  sq.  yd.  liquid  asphalt  ap- 
plied; watered  and  rolled;  IV2  ins.  of  lime- 
stone screenings  spread,  watered  and  rolled. 

Sec.  7.  720  ft.  along  Oswego  road  from  its 
intersection  with  Aurora  road — 6  ins.  of 
gravel  spread  on  old  gravel  road ;  watered 
and  rolled ;  2  gals,  per  sq.  yd.  liquid  asphalt 
applied;  3  ins.  of  crusher  run  limestone 
spread;  rolled  until  soil  showed  on  surface. 

Sec.  8.  1,000  ft.  on  Oswego  road  from  end 
of  Sec.  7 — Old  gravel  road  spiked  up;  IY2 
gals,  liquid  asphalt  applied,  harrowed  and 
rolled. 

Sec.  9.  1,350  ft.  on  Aurora  road ;  4  ins.  top 
removed  from  old  gravel  road ;  IV2  gals,  liquid 
asphalt  per  sq.  yd.  applied ;  gravel  graded 
back,  watered  and  rolled. 

Sec.  11a.  100  ft.  south  on  Washington  St., 
beginning  at  High  St. — Old  gravel  road  re- 
shaped and  rolled ;  4  ins.  of  2-in.  size,  slag 
spread  and  rolled;  1%  in.  sand  rolled  into 
interstices ;  2  gals,  liquid  asphalt  per  sq.  yd. 
applied ;  surface  covered  with  sand  and  rolled. 

Sec.  lib.  100  ft.  on  Washington  St.,  extend- 
ing from  Sec.  11a. — 7  ins.  sandy  gravel,  spread 
on  old  gravel  bed  and  harrowed;  2  gals,  per 
sq.  yd.  Tarvia  applied  in  four  applications, 
harrowing  after  each  application ;  wet  thor- 
oughly and  rolled ;  surface  covered  with  slag 
screenings  and  rolled. 

Sec.  11.  1,000  ft.  on  Washington  St..  ex- 
tending from  Sec.  lib. — 7  ins.  sandy  gravel 
spread  on  old  gravel  street  and  harrowed ; 
IV2  gals,  liquid  asphalt  per  sq.  yd.  applied  and 
harrowed;  first  half  covered  with  slag  screen- 


ings,   second    half    covered    with    limestone  1  nder  consideration,  the  costs  might  be  re- 
screenings  ;  watered  and  rolled.  duced  somewhat. 

Sec.  12.     1,000  ft.  on  Washington  St.  ex-  During  the  latter  part  of  the  summer  of 

tending   from   Sec.   11. — 7   ins.   sandy  gravel  1909,  certain  sectfcns  of  this  work  had  devel- 

spread  on  old  gravel  bed  and  harrowed ;  2  oped  an  exceedingly  bad  road  surface  and  it 

gals,  per  sq.  yd.  Tarvia  applied  in  4-in.  ap-  was  necessary  to  make  repairs, 

plications,  harrowing  after  each  application;  Sec.  6',  which  was  originally  treated  with 

wet  thoroughly  and  rolled;   surface  covered  liquid  asphalt,  became  sticky  on  top  shortly 

with  slag  screenings  and  rolled;  surface  cov-  after  completion  and  it  was  necessary  to  cover 

ered  with  limestone  screening-s,  watered  and  it   with  gravel.    This   surface   dressing  was 

rolled.  repeated  several  times  and  as  a  result,  there 

The  main  features  of  the  work  were:  was  a  putty-like  layer  of  gravel  and  oil  4  ins. 

Length  of  road  7,200  ft.  thick  on  top  of  the  stone.    This  layer  was 

Width  of  road  treated  10  to  27  ft!  disagreeable  to  travel  and  hard  to  pull  over 

Treated  gravel   9,660  sq.  yds.  ,.j        iq()q  :t  w.1(.  nii  c.-r-.ned  nfi  the  surface 

Treated  stone  and  slag  4,194  sq.  vds.  ana.       1J"J  11  was  a"  scraped  on  mc  suriace 

Average  haul  of  gravel  1%  miles  and  the  stone  redressed  with  limestone  chips. 

Average  haul  of  stone,  slag  and  oil  1%  miles  Sees    7,  8  and  9  developed  uneven  places 

iiageusldd.: :::::::::: : Ill cu  lis  and  ruts  aPParent]y  <iue  to  the  fact  that  the 

Gravel  used"!!!!!!!!!!!!!!'. !!!!!!!!!!!693  cu.  yds!  oil  ana  gravel  were  not  well  enough  mixed 

Number  gals,  oil  used  8,200  during  the  original  construction.    These  sec- 

r^^ltS-Men;^^yver  hour^A  tiof,  Were  P]™*?,  UP  'l»  1909>  J"** 

team,  45  ets.  per  hour.  and  harrowed  until  the  oil  was  thoroughly  m- 

The  cost  of  labor  on  the  work  was  :  corporated  with  the  gravel.   The  surface  was 

Superintendence                                        $     70  00  then  shaped  and  ,rol,7d-    SlI1Ce  -the,Se.  sections 

Excavation                                                63.50  were  gone  over,  they  have  remained  in  a  very 

Shaping  roadbed                                         100.00  satisfactory  condition.    The  total  cost  of  re- 

Unloadmg  stone  and  slag                                28.90  curfzrinv  wis  tSS'i  40 

Loading  gravel  at  pit                                    78.25  surfacing  was  $dBd.4y. 

Hauling  stone  and  slag   286.60   

Hauling  gravel                                              406.50  „  ,                r  „  „ 

spreading  stone  and  slag                        79.83  The  Selection  of  Street  Pavements.-1" 

Spreading  gravel    35.25 

Trimming  shoulders                                    68.65  There  is  probablv  no  one    thing    that  a 

Rolling  and  sprinkling                                     97.90  ttran(rpr  nn):r(,s  ~c  'nl1;,.L-1v  ;n  vicitino-  a  ritv 

Distribution  of  oil  and  tar                          73.35  stranger  notices  as  quickly  in  visiting  a  city 

Heating  oil  and  tar                                     45.00  as  the  condition  of  its  streets,  and  upon  their 

Watchman  and  miscellaneous  labor              14.75  condition  depends,  in  a  great  measure,  the  im- 

Total                                            $r^45l~08  pression  he  will  carry  away  of  the  city  itself. 

Pavements  of  some  kind  were  laid  in  the 

The  labor  cost  per  cu.  yd.  for  placing  stone  ancient  cities  but  were  probably  of  very  crude 

and  slag  was :  construction.    Some  of  the  streets  of  Jerusa- 

IInim^„-                                       Per  °m  Si  lem  were  paved  by  the  Romans,  and  recent  ex- 

unioaaing                                                     ¥0.064  ..         j.  -n         ■•  u        j-    i      j  * 

Hauling   635  cavations  at  Pompeii  have  disclosed  pavements 

Spreading   177  laid  with  irregular  stone  blocks. 

Rolling  and  sprinkling  085  Street    imnrovements     however  nroceeded 

Watchman  and  miscellaneous  labor  013  street    improvements,    nowever,  proceeded 

  very  slowly  and  it  was  not  until  the  latter  part 

Total                                                 $0,974  of  the  twelfth  century  that  pavements  were 

The  labor  cost  per  cu.  yd.  for  placing  gravel  laid      Paris  when  tr>e  city  had  a  population  of 

was .  about  200,000.    The  Strand  (London)  was  or- 

Per  cu.  yd.  dered  paved  by  an  Act  of  Parliament  in  1410, 

Stripping  and  loading  at  pit                      $6,113  although  it  is  said  that  pavements  were  not 

SpiUeadfng 051  laid  regularlv  tin  about  1533,  when  the  city 

Rolling  and' sprinkling. '.'.'.!!!!!!!!!!! !!!!!!!    !o83  had  attained  a  size  of  150,000.    These  facts 

WaTchman  and  miscellaneous  labor  013  seem  strange  at  first  when  it  is  known  that 

Tota]                                               «0  si-  nearly  every  modern  progressive  city  of  5,000 

people  has  its  paved  street,  but  it  must  be  re- 

The  labor  cost  per  gallon  for  healing  and  membered  that  in  those  days  there  was  little 

applying  oil  was :  communication  between  cities  and  that  com- 

t  aKn«  v,„„t,„„                                     P»A/?rw"  merce  was  carried  on  by  water,  between  coast 

Labor  heating                                                $0,002  .  .           ,  ,           .    .     .  J  .           .  .     .  • 

Hauling  and  sprinkling  ".    .0031  cities,  and  by  pack  trains  in  the  interior.    1  his 

 —  latter  fact  was  true  in  France  as  late  as  the 

Totai                                                $0.0053  latter  part  of  the  sixteenth  century,  when  all 

The  total  cost  per  gallon  for  heating  and  traveling  was  done  on  horseback, 

applying  oil  was:  In  London,  at  the  time  of  Queen  Elizabeth. 

Per  gal.  on]y  carts  were  allowed  upon  the  streets,  and 

Fue?r..'.' "!.'.'.'!.' .'.'.■.'.'.'.■.'.'.'.■.'.'.■.'.■.;!!!! !!!    .0087  then  their  number  was  restricted  to  420  per 

Rental  on  engine  !."!    .0027  day. 

—   As  civilization  increased,  and  the  demands 

ta                                               $0.0167  £Qr  interchange  of  commerce  became  greater, 

The  labor  cost  per  sq.  yd.  finished  road,  pavements  were  improved  slowly.    The  rude 

stone  or  slag,  2  gals,  oil  or  tarvia  per  sq.  yd.,  stone  blocks  were  made  smaller,  more  regular 

was :  and  more  nearly  uniform  in  size,  and  in  time 

Superintendence   f.T.I&OOBl  stone  itse1/  gave  way  to  asphalt,  wood,  and  the 

Excavation   0046  more  modern  pavements.  1  his  change,  how- 
Shaping  roadbed  008  ever,  was  brought  about  only  at  the  end  of 

?r!mm1ngt0snheou0Mersgand  side  roads! ! ! ! ! ! !    ! Ill  hundreds  °i  years  and  after  almost  numberless 

Applying  2  gals,  oil  or  tar  to  sq.  yd  Q132  experiments  with  different  materials  and  dit- 

  ferent  methods.    In  1826  an  engineer  reported, 

Total   *0  1389  in  London  (then  a  city  of  1,400,000  people)  that 

The  labor  cost  per  sq.  yd.  finished  road.  Italian  cities  had  pavements   with  especially 

gravel  with  2  gals,  oil  or  tar  to  sq.  vd..  was:  prepared  wheel  tracks,  made  of  stones,  3  ft. 

Superintendence   f*F. fS.OOSL  "ide>  laid  abou\  4  ft"  aPart-  the  space  between 

Excavation   0046  being  paved  with  smaller  stones.  But,  he  ad- 
Shaping  roadbed   00S  ded,  such  a  kind  of  pavement  would  be  too 

KlS^r^nkiing!:!-.-.-.!::;;:!::::::::  :ZV  expensive  for  the  city  of  London. 

Trmming  shoulders  and  side  roads  003  1  he  first  pavement  in  this  country  was  laid 

Applying  oil  or  tar,  2  gals,  to  sq.  yd  013  2  in  the  little  town  of  Pemaquid  (Maine).  A 

Total                                             lolov"  f*rmer  a  few  years  ago  at  work  in  his  field 

01  struck  an  obstruction  with  his   plow,  which. 

In    considering    these   costs   it   should  be   

hnrne  in  mind  that  the  work  was  merplv  ex-  'Paper  by  Geo.  W.  Tillson,  Consulting  Engi- 
Dorne  in  mind  tnat  tnework  was  mereiv  ex  nf,er.  Borough  of  Brooklyn,  New  Tork  City, 
perimental.  It  is  probable  that  under  ordinary  presented  at  the  International  Municipal  Con- 
conditions  and  where  an  extensive  project  was  gress,  Chicago. 
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upon  investigation,  he  found  to  be  a  curb 
stone,  and  upon  excavating  further  a  well 
paved  street  was  disclosed.  It  has  been  thought 
that  this  pavement  must  have  been  laid  in 
about  1625.  Boston  followed,  in  1650,  by  pav- 
ing a  portion  of  Washington  St.,  and  New 
York,  in  1656,  with  Stone  St.  These  places, 
being  on  the  sea  coast,  naturally  used  cobble 
stones,  as  they  were  most  available.  And  this 
material  was  practically  all  that  was  used  for 
200  years.  But  the  growth  of  the  cities  and 
the  attendant  increase  in  street  traffic,  caused 
a  demand  for  better  streets,  and  in  1852  the 
so-called  Belgian  blocks  were  introduced. 
These  blocks  were  supposed  to  be  some  4  or 
5  ins.  square  by  6  ins.  deep,  but  were  really 
truncated  pyramids  approximating  the  above 
dimensions.  These,  in  their  turn,  gave  way  to 
the  oblong  granite  blocks,  8  to  12  ins.  long,  3% 
to  4%  ins.  wide  and  7  to  8  ins.  deep,  in  use  at 
present,  but  their  size  has  been  very  materially 
lessened  during  the  past  two  years  and  so  cut 
or  dressed  as  to  present  a  much  smoother  sur- 
face to  traffic. 

But  the  interior  cities,  far  away  from  the  sea 
coast,  and  many  of  them  from  any  stone  sup- 
ply, also  required  pavements.  Long  hauls  made 
stone  too  expensive ;  wood  had  proved  a  fail- 
ure; so  a  few  people  conceived  the  idea  of 
using  bricks.  This  was  scouted  at  by  those 
who  were  unacquainted  with  the  qualities  of 
the  clay  in  the  Middle  West.  The  investiga- 
tors persevered,  however,  and  have  produced 
bricks  of  such  quality  that  they  have  gener- 
ally been  accepted  as  a  standard  paving  ma- 
terial. They  have  been  used  very  largely  in 
cities  near  the  source  of  supply,  but  the  cost 
of  transportation  restricts  their  extended  use 
tc  within  a  certain  section.  Their  develop- 
ment illustrates  most  forcibly  the  ability  of 
this  country  to  supply  wants  that  are  actual 
necessities. 

Stone  and  brick  pavements,  however  well 
laid,  must  be  hard  and  noisy,  and  for  these 
reasons  are  not  wholly  satisfactory.  In  the 
late  seventies  asphalt  pavements  were  intro- 
duced in  the  United  States.  They  had  been 
laid,  to  some  extent,  in  Europe  and  had  given 
very  general  satisfaction.  The  European  as- 
phalts are  made  of  a  limestone  that  has  been 
impregnated  in  some  way,  by  nature,  with 
bitumen.  The  rock  is  ground  to  a  powder, 
heated,  carried  to  the  street  where  it  is  spread 
upon  the  prepared  foundation,  and  either 
tamped  or  rolled  till  it  is  compact  and  solid. 
The  American  asphalt  pavements  consist  main- 
ly of  sand  and  stone  dust,  the  particles  being 
cemented  together  artificially  by  the  bitumen. 
The  European  are  called  "natural"  and,  the 
American  "artificial"  pavements.  Its  proper- 
tics  of  being  smooth,  quiet  under  traffic,  and 
easily  cleaned,  brought  asphalt  into  general 
favor  more  quickly  than  any  other  material 
that  has, ever  been  introduced  for  pavements. 
Generally  it  is  laid  continuously,  but  on  grades 
where  sheet  asphalt  might  be  too  slippery  it  is 
first  formed  into  blocks  at  the  factory  and 
then  carried  to  the  street  and  laid,  much  as 
bricks  arc.  The  joints  between  the  blocks,  and 
the  coarser  materials  used  in  the  manufacture, 
afford  a  better  foothold  for  the  horses  than 
the  sheet  asphalt. 

A  variation  of  the  asphalt  pavement  is  that 
known  as  "bitulithic."  The  inventor  started 
out  to  make  an  improved  macadam,  but  carried 
on  Ins  work  so  elaborately  and  with  such  care 
that  he  evolved  a  new  pavement,  which  must 
be  classed  as  standard  and  included  among  the 
bituminous. 

At  the  present  time,  therefore,  the  standard 
pavements  of  this  country  arc  stone,  brick, 
wood,  asphalt  (sheet  and  block)  and  the  bitu- 
lithic. 

Il  must  be  understood  thai  Hi''  above  is  a 
very  brief  resume  of  our  present  pavements, 

\  v.ist  amount  of  experiments  have  been  made, 

both  in  methods  and  with  different  materials, 
Some  of  the  latter  being  asphalt,  coal  tar, 
cement,  iron,  brick,  India  rubber,  shells,  gravel, 
iron  sl.it.',  and  rv<  n  glass  and  hay. 

lor  neatly  XO  years  wood  pavements  fnive 
been  laid  in  this  country,  at  intervals.  The 
dm.  I  extended  attempts  were  the  Nicholson 
pavements,  laid  in  (he  late  sixties,  and  the 
wdar  block  era/e  that  swept  through  the  cities 
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of  the  Middle  West  in  the  eighties.  The  at- 
tempts were  all  gross  failures,  however,  until 
some  ten  or  twelve  years  ago  the  authorities  of 
Indianapolis  put  down  a  little  wood  pavement 
on  an  entirely  different  plan.  The  blocks  were 
made  of  sound  yellow  pine  treated  with  creo- 
sote oil.  These  first  pavements  were  so  pleas- 
ing and  gave  promise  of  such  durability,  a 
promise  that  has  been  well  sustained,  that  they 
were  followed  by  others.  Soon  larger  cities 
began  to  be  interested  in  the  experiment,  and 
the  result  is  that  treated  wood  blocks  are  today 
considered  as  a  standard  material. 

It,  then,  the  above  materials  are  to  be  con- 
sidered standard,  the  next  thing  is  to  decide 
which  kind  will  be  laid  upon  any  particular 
street.  This  is  an  important  but  not  an  easy 
question  to  decide.  Municipal  engineers  are 
constantly  receiving  inquiries  as  to  what  is  the 
best  kind  of  paving  material.  It  is  as  im- 
possible to  answer  this  question  as  it  would 
be  to  say  what  is  the  best  material  for  a  dress, 
or  what  is  the  best  carpet  for  a  floor.  It  all 
depends  upon  the  requirements  of  the  street 
and  the  characteristics  of  the  paving  material. 
A  perfect  pavement  should  be  cheap,  durable, 
noiseless,  not  slippery,  and  sanitary.  Now, 
while  .nil  the  pavements  enumerated  previous- 
ly contain  all  these  properties,  no  single  one 
does,  and  it  has  heretofore  seemed  impossible 
to  combine  them  all  in  any  one  particlar  ma- , 
terial.  The  author,  some  years  ago,  was  criti-( 
cised  for  a  statement  that  the  municipal  en- 
gineers were  remiss  because  they  could  not! 
produce  a  perfect  pavement,  no  matter  what 
the  cost,  but  it  has  not  yet  been  done. 

CHEAPNESS. 

Cheapness  is  not  a  physical  characteristic', 
and  for  that  reason,  strictly  speaking,  should 
not  be  considered  in  this  connection,  but  as  it': 
is  so  important  to  all  municipalities,  in  order 
to  be  practical  rather  than  technical,  it  will  be 
considered.    As  the  author  has  had  some  ex- 
perience, in  late  years,  in  New  York  City  and 
vicinity,  the  figures  quoted  will  be  taken  frorn^ 
that  city  particularly,  drawing    from  others' 
where  information  has  been  found  available/ 
but  the  principles  used  can  be  easily  applied', 
in  any  city  when  taken  with  local  prices. 

No  brick  pavements  have  been  laid  in  New 
York  City  in  recent  years,  and  of  bitulithic  , 
none  at  all,  as  patented  pavements  are  pro- 
hibited by  the  charter.  The  average  prices  for 
the  other  pavements,  for  the  last  nine  years, 
in  Brooklyn,  have  been  : 

Per  sq.  yd. 

Sheet  asphalt    $1.76 

Asphalt  block    2.42 

Granite    3.30 

Wood  block    3. OS 

— the  prices  including  guarantee  of  five  years 
on  asphalt  and  wood  block,  and  one  year  for 
granite.  In  the  Borough  of  Manhattan,  for 
the  year  ending  December  31,  1902.  the  prices 

were : 

Per  sq.  yd. 

Sheet  asphalt    $2.04 

Asphalt  block    2.51 

Granite    3.22 

Wood  block    3.20 

— with  the  same  guarantee  conditions  as  in 
the  Borough  of  Brooklyn. 

Jt  must  be  remembered,  however,  that  cheap- 
ness docs  not  necessarily  mean  a  cheap  price 
when  laid,  as  there  are  other  elements  to  be 
taken  into  consideration  when  considering  the 
ultimate  cost  of  a  pavement,  as  the  pavements 
cost  differently  for  repairs,  and  have  different 
terms  of  life.  Many  pavements  are  laid,  the 
cost  being  met  from  the  proceeds  of  a  bond 
sale,  so  that  the  first  cost  is  not  actually  paid 
by  the  city  when  the  pavement  is  new,  but 
when  the  bonds  become  due,  so  that  the  real 
items  to  be  paid  for,  annually,  by  (he  city,  arc: 

Interest  on  the  bond  issue;  repairs;  a  sum 
In  be  deposited  for  the  creation  of  a  sinking 
fund  which,  by  the  time  the  pavement  is  worn 
(Hit  and  the  bonds  due.  will  pa\  off  the  bonds 

[{  B  scheme  of  tins  kind  i-  adopted  the  an 
nual  payments  will  be  the  only  ones  necessary 
to  maintain  the  pavement  continually  on  the 
streets.  This  can  be  shown  in  the  following 
formula ; 

\ 

.•/•+- C7  4- —  =  annual  cost.      ,  I 
R 
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When  A  equals  the  amount  to  be  deposited 
jr  creation  of  the  sinking  fund,  C  equals  the 
rst  cost;  /  equals  the  rate  of  interest;  R 
quals  the  total  cost  of  repairs  during  the  life 
f  the  pavement ;  and  N  equals  the  life  of  the 
avement.  In  working  out  this  formula  it  will 
e  noticed  that  are  two  letters  the  values  of 
•hich  cannot  be  definitely  known,  i.  e.,  the  life 
f  the  pavement  (N),  and  the  cost  of  repairs 
R).  To  determine  these  values  is  particular- 
I  difficult  in  this  country,  as  accounts  have  not 
een  kept  so  that  these  results  are  easily  ob- 
lined.  Records  have  been  kept  as  regards  the 
jst  of  repairs  to  asphalt  pavement,  in  several 
ities,  in  a  great  deal  of  detail,  and  for  some 
:ngth  of  time,  the  most  complete  of  which  is 
robably  the  records  of  the  city  of  Buffalo, 
.ccording  to  the  report  for  the  year  ending 
Line  30,  1910,  the  cost  of  repairs  to  35,000,000 
j.  yds.  of  pavement,  in  the  city  of  Buffalo, 
veraged  $0.0378,  but,  as  often  happens,  enough 
loney  was  not  appropriated  to  do  all  the  work 
lat  was  necessary  and  the  engineer  estimates 
lat  if  the  streets  had  been  kept  in  good  con- 
ition  the  cost  of  repairs  would  have  been 
).045.  In  the  Borough  of  Brooklyn  the  cost 
f  repairs  on  each  street  has  been  kept  in 
etail  since  1902,  and  the  streets  have  been  kept 
i  good  condition.  The  cost,  here,  during  the 
sriod  above  named,  for  keeping  in  repair  18,- 
)0,000  sq.  yds.  has  averaged  $0,039  per  sq.  yd. 
luring  the  last  three  years,  however,  when 
le  repairs  were  made  wholly  by  the  Bureau 
f  Highways  in  the  city  asphalt  plant,  the  cost 
as  been  $0.0306  per  sq.  yd. 

The  author  has  never  been  able  to  obtain 
:iy  figures  of  value  as  regards  repairs  to  stone 
ivements,  both  on  account  of  incomplete  rec- 
rds  and  of  the  fact  that  the  pavements  were 
Dt  kept  in  good  condition.  It  must  be  under- 
ood  that  to  learn  how  much  money  has  been 
)ent,  in  any  city,  for  repairing  pavements  is 
f  very  little  value  unless  it  is  known  that  the 
reets  were  kept  in  repair. 

In  Buffalo  a  record  has  been  kept  of  the 
)st  of  repairs  to  brick  pavements,  and  shows 
5  follows : 


or  the  vear  ending  June  30,  1905   $0,038:5 

or  the  year  ending  June  30,  1906   0.0259 

or  the  year  ending  June  30,  1907   0.0283 

or  the  year  ending  June  30,  1908   0.0384 

or  the  year  ending  June  30,  1909   0.0390 

or  the  year  ending  June  30,  1910   0.0151 


•or  an  average,  if  taken  by  years,  of  $0.0308. 

The  author  has  no  exact  data  for  repairs  of 
sphalt  block  pavement,  but  will  use,  in  this 
jnnection,  the  same  cost  as  for  sheet  asphalt, 
'sing  the  formula  as  given  above,  assuming 
loney  to  be  borrowed  at  the  rate  of  5  per 
nt,  and  taking  the  cost  of  the  asphalt  in 
rooklyn  at  $1.80,  and  assuming  a  life  of  18 
ears,  the  annual  cost  per  year  for  sheet  as- 
halt  pavement  would  amount  to  $0,164  per 
juare  yard,  and  for  asphalt  block  $0,236. 

Applying  the  formula  to  granite  and  assum- 
ig  the  life  of  the  pavement  to  be  25  years 
nd  the  annual  repairs  $0.04  per  year,  the 
nnual  cost  would  be  $0.2743  per  sq.  yd. 

The  Buffalo  report,  previously  referred  to, 
ives  the  cost  of  brick  pavement  in  that  city, 
3r  the  previous  year,  at  $2.90  per  sq.  yd. 
.ssuming  the  life  of  the  pavement  to  be  20 
ears  and  the  cost  of  repairs  $0.03  per  year, 
le  annual  cost  of  the  pavement  would  be 
5.2676  per  sq.  yd.  Or,  if  the  life  be  assumed 
t  25  years,  the  cost  would  be  $0.2359. 

DURABILITY. 

In  order  to  consider  the  annual  cost,  the 
uestion  of  durability,  or  the  life  of  the  pave- 
lent,  as  has  been  seen,  must  be  considered. 

The  author,  from  his  experience,  has  for 
3me  years  thought  that  the  average  life  of 
sphalt  pavement  is  18  years.  The  engineer, 
i  the  Buffalo  report,  estimates  it  at  20  years 
s  also  does  the  engineer  in  the  report  for 
Vashington  for  the  year  ending  June  30,  1910. 
"he  question  of  the  life  of  an  asphalt  pave- 
lent  is  indefinite,  as,  on  account  of  its  con- 
traction, it  can  be  repaired  and  patched  up 
idefinitely.  The  cost  of  repairs,  however, 
fould — if  the  repairs  were  continued  too  long 
-become  excessive.  In  order  to  ascertain 
/hen  the  cost  is  becoming  too  great,  the  for- 
mula heretofore  referred  to  must  be  applied, 
is,  for  instance,  when  the  annual  cost  of  re- 
airs  exceeds  the  annual  cost  of  maintaining 


the  pavement,  the  question  of  laying  a  new 
pavement  should  be  considered.  It  must  be 
remembered,  however,  that  the  new  pavement 
will  have  its  foundation  already  laid,  which 
will  be  of  some  considerable  value.  So,  in 
computing  the  future  annual  cost,  credit  must 
be  given  for  the  actual  value  of  the  old  foun- 
dation. That  is  true,  of  course,  of  all  classes 
of  pavements.  In  the  Brooklyn  example,  for 
instance,  the  annual  cost  was  figured  at  a  little 
over  $0.16.  Therefore,  when  the  annual  cost  of 
repairs  equal  that  sum,  a  special  investiga- 
tion of  the  street  is  necessary  to  ascertain  if  it 
should  be  repaved.  The  author  believes  that 
by  the  application  of  this  formula,  a  life  of  18 
years  can  safely  be  assigned  to  an  asphalt  pave- 
ment. 

Sufficient  data  have  not  been  obtained  to  as- 
certain the  durability  of  an  asphalt  block  pave- 
ment, but  probably  it  will  be  safe  to  assume  it 
the  same  as  sheet  asphalt.  This  would  also 
apply  to  bitulithic  pavements. 

Some  years  ago  the  author  wrote  to  the  en- 
gineers of  the  principal  cities  of  this  country 
and  also  examined  the  engineering  reports 
from  Europe,  to  ascertain  as  nearly  as  possible 
the  life  of  granite  pavements.  The  replies 
varied  from  25  to  50  years.  He  has  felt  that 
the  longer  period  was  excessive,  especially  if 
the  city  is  paved  with  modern  pavements,  so 
that  the  lighter  traffic  streets  would  be  paved 
with  a  material  more  pleasing  than  granite. 
And,  assuming  that  only  the  heavy  traffic  or 
streets  with  steep  grades  are  paved  with  gran- 
ite, he  has  decided  on  a  life  of  25  years  for 
granite  pavement.  The  use  of  the  formula  for 
ascertaining  the  time  for  repaving  rather  than 
repairing  a  street  paved  with  blocks  of  another 
material  is  not  necessary  as  it  can  be  de- 
termined by  inspection,  as  a  rule,  whether  the 
street  requires  repaving  or  not. 

The  author  has  no  data  upon  which  to  de- 
termine the  life  of  a  brick  pavement,  but  has 
considered  that  if  the  bricks  originally  were 
good  and  well  laid,  the  life  should  be  from  20 
to  25  years.  But  he  wishes  to  emphasize  that 
in  this  question,  both  of  durability  and  cheap- 
ness, a  great  deal  depends  upon  to  what  ex- 
tent the  pavements  are  kept  in  repair.  It  seems 
incredible  but  a  short  time  ago  the  author  was 
invited  to  examine  the  pavements  of  an  East- 
ern city  of  52,000  people,  with  29  miles  of  pave- 
ments, where  not  one  dollar  was  appropriated 
for  street  repairs.  Absolutely  the  only  money 
for  such  work  was  the  surplus  obtained  from 
the  charge  of  $25.00  to  plumbers  for  making- 
street  openings.  Good  repairs,  today,  mean  a 
different  thing  than  good  repairs  five  or  ten 
years  ago.  The  use  of  the  automobile,  running 
through  the  city  streets  at  a  rate  of  from  15  to 
30  miles  per  hour,  demands  a  much  better 
pavement  than  did  carriages  moving  at  a  rate 
of  not  over  ten  miles  per  hour.  While  at  first 
thought  it  may  not  seem  necessary  to  make 
streets  suitable  for  speeds  of  30  miles  per  hour, 
it  might  well  be  accepted  as  a  fact,  as  even- 
tually the  demands  of  the  automobilists  must 
be  heeded.  It  must  also  be  remembered  that 
this  question  of  durability  is  decided  upon  the 
principle  that  the  proper  pavement  has  been 
laid  upon  each  street,  and  that  the  cost  of 
repairs,  for  instance,  to  an  asphalt  street,  does 
not  mean  that  that  would  be  the  cost  of  repairs 
if  asphalt  were  laid  on  a  heavy  traffic  street. 
So,  the  life  of  a  light  traffic  pavement  would 
be  greater  if  it  were  laid  only  on  the  streets 
for  which  it  was  adapted,  and  the  life  of  a 
heavy  traffic  street  would  be  less  than  if  laid 
only  upon  streets  on  which  it  should  be  used. 

Creosoted  wood  blocks  have  not  been  in  use 
long  enough  to  enable  one  to  determine  from 
experience  how  long  they  will  last  or  what  will 
be  the  cost  of  repairs.  The  first  pavement  of 
this  character  laid  in  the  East  was  on  'Fremont 
St.,  Boston,  and  has  been  there  since  1900.  It 
is  now  in  good  condition  and  has  had  very 
little  repair  work  done  upon  it.  The  author 
recently  examined  a  street  in  Brooklyn  which 
was  paved  with  wood  blocks  in  1904  (Van 
Buren  St.).  It  is  now  in  first-class  condition 
and  has  had  expended  upon  it  for  repairs  by 
the  city  one  mill  per  square  yard.  The  guar- 
antee period  expired  in  1909.  The  blocks  in 
both  of  these  pavements  are  treated  with  creo- 
resinate  process — a  mixture  consisting  of  creo- 


sote oil  and  resin  in  equal  parts.  The  latter 
pavement  referred  to  is  on  a  residence  street 
and  its  life  will  be  as  long,  at  least,  as  the  life 
of  the  mixture  with  which  the  blocks  are 
treated. 

NOISELESSNESS. 

A  quiet  pavement  has  become  particularly 
important  at  this  time.  With  the  strenuous  life 
of  the  modern  cities  the  nerves  of  the  work- 
ers must  be  protected,  and  it  is  the  testimony 
of  all  brain  workers  that  noise  is  a  great  dis- 
turber. Constant  complaints  are  coming  to 
city  departments  not  only  of  the  great  dis- 
turbance to  the  nerves  of  the  workers  but  also 
actual  loss  of  time  in  schools,  offices  and  court 
rooms,  and  interruptions  in  churches  on  ac- 
count of  the  noise  over  rough  pavements.  Hos- 
pitals all  complain  of  the  noise  on  account  of 
the  damage  done  to  patients.  So  that  when 
the  wants  and  even  the  needs  of  the  people  are 
concerned,  in  many  instances  it  is  absolutely 
necessary  to  have  a  quiet  pavement. 

Of  the  different  kinds  of  pavements  herein 
stated,  one  of  wood  blocks  is  the  least  noisy, 
followed  by  asphalt,  asphalt  block,  bitulithic, 
brick,  and  granite  as  the  most  noisy.  It  often 
happens,  however,  that  on  account  of  grades  or 
extremely  heavy  traffic  it  is  necessary  to  lay 
granite  even  where  a  quiet  pavement  is  desired. 
In  this  case  special  care  must  be  used  to  re- 
duce the  amount  of  noise  to  a  minimum.  In 
the  Borough  of  Manhattan  (New  York  City) 
4th  Ave.  is  now  being  paved  with  granite 
between  8th  and  23d  Sts.,  where  especial  atten- 
tion is  being  given  to  this  point.  The  blocks 
are  dressed  so  that  they  shall  be  laid  close  to 
one  another  on  the  street,  and  so  free  from 
bunches  and  depressions  that  the  joints  shall 
not  exceed  %  in.  in  width,  and  the  heads  to 
be  so  cut  that  they  shall  not  have  more  than 
in.  depression  from  a  straight-edge  laid  in 
any  direction  across  the  head  and  parallel  to 
the  general  surface  of  the  block.  The  blocks 
are  laid  upon  a  sand  bed  1  in.  in  thickness  and 
the  joints  are  rilled  with  sand  to  within  3  ins. 
of  the  top,  when,  after  the  blocks  have  been 
rammed  ,the  joints  are  filled  with  a  paving 
cement  made  up  of  coal  tar  having  a  specific 
gravity  of  not  less  than  1.23  at  60°  F.,  with  a 
melting  point  not  less  than  130  nor  more  than 
140°  F.,  and  containing  not  less  than  22  nor 
more  than  35  per  cent  of  free  carbon.  The 
heads  of  the  blocks  are  made  smooth  so  as  to 
make  the  surface  of  the  pavement  present  as 
little  resistance  as  possible  to  the  wheels  of  the 
vehicles,  and  the  joints  are  filled  with  pitch  so 
as  to  prevent  the  noise  from  being  transmitted 
freely  from  one  block  to  another,  thus  causing 
rumbling.  While  it  is  no  doubt  impossible  to 
make  a  quiet  pavement  of  granite,  it  is  thought 
the  above  method  will  produce  one  which  is  as 
little  noisy  as  possible.  The  method  adopted 
in  some  places,  of  filling  the  joints  with  cement 
grout,  does  give  a  smooth  surface  to  the  pave- 
ment, but  it  is  more  slippery  than  the  above 
method,  and  more  noisy.  The  cost  of  the 
above  described  pavement  is  $3.55  per  sq.  yd. 
on  6  ins.  of  concrete,  the  blocks  being  5  ins. 
deep. 

NON-SLIPPERINESS. 

As  pavements  were  made  primarily  for  ve- 
hicular traffic,  it  is  extremely  necessary  to  have 
them  present  as  good  foothold  to  horses  as 
possible.  The  ordinary  granite  block,  with  tar 
and  gravel  joints,  makes  undoubtedly  the  least 
slippery  pavement  of  any  herein  considered.  Its 
noise,  however,  as  heretofore  indicated,  often 
makes  it  undesirable,  and  the  smoother  pave- 
ments are  used  whenever  possible.  Of  all  these 
different  pavements  wood  undobtedly  is  the 
most  slippery,  followed  by  sheet  asphalt,  as- 
phalt block,  brick,  bitulithic,  then  granite.  It 
lias  been  the  author's  practice  to  lay  wood 
blocks  on  streets  up  to  grades  of  2  per  cent : 
sheet  asphalt  on  grades  up  to  4  per  cent ;  and 
asphalt  block  to  as  high  as  hVi  per  cent.  The 
author  has  had  no  experience  with  bitulithic 
pavements,  but  his  reports  are  that  it  has  been 
laid  on  grades  of  7  and  S  per  cent  with  satis- 
faction. On  the  steeper  grades  granite  should 
be  used,  or  brick  specially  made  for  this  char- 
acter of  work.  It  is  a  fact,  however,  that 
where  it  is  particularly  desirable  to  have  a 
quiet  pavement,  these  limits  can  be  exceeded 
where  the  traffic  is  not  very  great  and  where 
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the  disadvantages  of  a  slippery  pavement  a 
few  days  in  the  year  would  be  more  than 
counterbalanced  by  the  advantages  of  the  quiet 
pavement  the  greater  portion  of  the  time.  Al- 
though the  wood  pavement  is  undoubtedly  the 
most  slippery  of  present  pavements,  an  attempt 
is  being  made  to  obviate  this  by  inserting  a 
small  steel  bar  in  the  top  of  a  sufficient  number 
of  blocks  to  give  a  foothold  to  horses.  If  this 
can  be  worked  out  without  creating  too  great 
an  expense,  it  will  undoubtedly  be  satisfactory. 
The  author  knows  of  no  place  where  it  has 
been  used  at  the  present  time. 

SANITARINESS. 

The  question  of  the  comparative  sanitariness 
of  pavements  is  not  as  important  at  the  present 
time  as  formerly,  as  the  improved  pavements 
do  not  vary  very  much  in  this  respect.  A  pave- 
ment, to  be  sanitary,  should  be  impervious  to 
moisture,  smooth  so  as  to  be  easily  kept  clean, 
contain  no  organic  matter  subject  to  decay,  and 
kept  in  such  repair  that  no  depressions  exist 
to  such  an  extent  as  to  pond  any  liquid  falling 
on  the  street.  The  ordinary  granite  pavement, 
with  joints  filled  with  tar  and  gravel,  is  prob- 
ably the  least  sanitary  of  the  pavements  under 
consideration.  Of  the  others  there  is  probably 
not  much  difference,  provided  they  are  kept  in 
good  repair. 

Having  now  considered  the  properties  of  a 
perfect  pavement  when  the  requirements  of  the 
streets  are  known  the  particular  pavement  to 
be  laid  on  each  one  can  be  determined.  For 
heavy  traffic  streets  where  noise  is  not  an  ele- 
ment to  be  particularly  considered,  there  is  no 
question  but  that  stone  or  brick  pavement  is 
the  proper  one  to  be  laid.  In  the  determination 
of  a  particular  kind  of  pavement  it  must  always 
be  remembered  that  whether  the  pavement  will 
or  will  not  require  frequent  repairs  is  a  mat- 
ter of  importance  to  the  public  and  to  the 
people  on  the  street  who  would  be  incon- 
venienced by  constant  repairs.  On  a  heavy 
traffic  street,  however,  it  often  happens  that 
schools,  churches  or  hospitals  are  often  located 
where  it  is  absolutely  necessary  to  give  as 
quiet  a  pavement  as  possible,  even  if  it  be  not 
so  economical.  In  such  a  case  as  this,  wood 
block  would  be  the  best  substitute.  If,  how- 
ever, the  grades  should  be  too  steep  for  wood, 
asphalt  block  or  bitulithic  pavement  could  be 
used,  and  if  too  steep  for  either  of  these,  brick 
or  granite  (laid  as  heretofore  indicated,  to 
eliminate  all  the  noise  possible)  should  be 
used,  it  being  understood  that  the  smooth  pave- 
ments are  used,  not  because  they  are  economi- 
cally fitted,  but  because  of  the  demands  of  the 
adjacent  property.  It  often  happens,  also,  that 
heavy  traffic  streets  are  lined  with  office  build- 
ings where  noise  is  a  great  inconvenience  and 
where  the  wishes  of  the  people  on  the  street 
are  directly  at  variance  with  those  who  use  it, 
and  the  decision  in  such  a  case  is  not  so  easy. 
But,  working  on  the  lines  previously  indicated, 
a  satisfactory  result,  in  general,  can  be  ob- 
tained. Upon  retail  and  business  streets,  where 
the  traffic  is  light  and  where  the  people  wish 
a  smooth,  quiet  pavement,  wood,  either  of  the 
bituminous  pavements,  or  brick  would  be  sat- 
isfactory. Brick  will  make  the  noisiest  pave- 
ment of  any  of  these,  but  on  account  of  its 
availability  it  will  undoubtedly  be  a  most  logi- 
cal one  to  select  in  many  instances. 

The  question  of  cost  and  the  willingness  of 
the  people  on  the  street  to  pay  for  same  will 
often  determine  the  character  of  the  pave- 
ment for  residence  or  retail  business  streets. 
In  order  to  show  what  material  is  being  used 
for  pavements  in  this  country  Table  I  is 
hereto  attached,  giving  the  amount  of  paving 
in  Brooklyn,  Boston,  Buffalo,  Chicago,  New 
York,  I'lnl.id.-lphia,  St.  Lot  is  and  Washington, 
in  1 890,  1900  ;,n,|  the  nearest  date  to  Jan.  1, 
1911,  for  which  report!  have  been  made  out. 
'I  his  table  shows  how  remarkably  asphalt  has 
come  into  use  since  the  first  of  the  above  dates. 
In  these  ejKhi  cities  there  were  the  following 
miles  of  asphalt  pavement  : 

MiUl 

In   1H»0    248 

In   MOO    All 

In   Mil    2.34S 

I'rorn  1890  i.,  |!»00  the  mileage  increase  was 
882,  and  from  1900  to  1911,  !M1  per  cent,  or,  in 
the  last  eleven  years,  1,100  miles.     The  figures 


for  New  York  are  for  the  Boroughs  of  Man- 
hattan and  The  Bronx  only,  as  when  the  fig- 
ures were  made  up  Brooklyn  was  a  separate 
city,  and  the  changes  are  better  shown  by  keep- 
ing them  separate.  Apart  from  the  asphalt,  the 
principal  changes  are  the  reductions  in  cobble 
stone  pavements  in : 

Brooklyn   from  289  to    9  miles 

Philadelphia   from  375  to  26  miles 

Brick  pavements  in  these  cities  have  prac- 
tically all  been  laid  since  the  first  date  given, 
excepting  in  Philadelphia,  where  there  were 
then  20  miles.  At  the  present  time  only  four 
of  these  cities  have  any  amount  of  brick  pave- 
ments, namely: 

Buffalo    26  miles 

Chicago    96  miles 

St.  Louis    158  miles 

Philadelphia    168  miles 

Despite  the  fact  that  macadam  is  no  longer 
considered  a  real  pavement  by  most  of  the 
authorities,  it  has  increased  very  appreciably 
in  all  the  cities  except  St.  Louis,  where  it  has 
decreased  82  miles  during  the  last  ten  years. 
Another  important  change  is  in  the  wood  block 
pavements  in  Chicago,  which  have  decreased, 
in  the  last  ten  years,  from  763  to  273  miles. 
This  does  not  include  about  14  miles  of  creo- 
sote wood  block  pavement  now  in  existence. 
It  has  been  recognized  for  some  years  by  pave- 
ment engineers  in  this  country  that  granite 
pavements  do  not  compare  favorably  with  those 
of  Europe,  and  it  has  been  recognized  that 
this  is  due,  in  a  great  measure,  to  the  char- 
acter of  the  blocks  themselves,  i.  e.,  the  size 
and  shape  rather  than  the  quality  of  the  stone. 
In  the  early  part  of  1910  a  meeting  was  held 
by  the  engineers  of  several  Eastern  cities,  the 
contractors  furnishing  granite,  and  the  paving 
contractors,  with  a  view  of  getting  better 
blocks.  This  resulted  in  specifications  being  so 
drawn  that  a  much  better  class  of  blocks  were 
furnished  in  1910  than  had  been  in  previous 
years,  although  the  engineers  were  not  satis- 
fied that  they  were  what  they"  should  be,  but 
did  not  make  too  stringent  specifications,  be- 
cause it  was  desired  to  bring  the  character  of 
the  blocks  up  to  what  it  should  be  by  degrees 
rather  than  attempt  to  do  it  too  quickly.  The 
great  cost  of  granite  pavement  is  in  the  blocks 
themselves,  on  account  of  the  high  wages  paid 
to  the  block  makers,  so  that  any  change  made 
in  the  character  of  the  blocks  increases  the 
price  very  materially. 

The  pavement  referred  to  heretofore  on  4th 
Ave.,  Borough  of  Manhattan,  is  being  laid 
under_  probably  the  most  rigid  specifications 
used  in  this  country.  They  are,  however, 
being  lived  up  to,  although  it  has  been  ex- 
ceedingly difficult  for  the  contractor  to  fur- 
nish the  blocks.  It  must  be  remembered,  how- 
ever^ that  in  attempting  a  reform  of  this  kind 
nothing  is  gained  by  making  specifications  and 
not  requiring  their  fulfillment.  Working  still 
further  along  these  lines  and  considering  the 
foreign  pavements,  bids  were  received  in  the 
Borough  of  Manhattan  on  Aug.  28  for  re- 
paving  with  granite  a  portion  of  Lafayette  St., 
using  cubical  and  rectangular  blocks  imported 
from  Wales,  and  rectangular  blocks  made  in 
this  country.  The  size  of  the  different  blocks 
were:  Rectangular,  6V4,  ins.  deep,  3%  ins. 
wide,  and  not  less  than  5  ins.  nor  more  than  7 
ins.  long.  Cubical,  4  in.  cubes;  dimensions  to 
be  varied  from  not  more  than  %  in.,  except 
in  length. 

"The  blocks  are  to  be  rectangular,  to  lay 
close  with  a  fair  and  true  surface.  They  shall 
be  free  from  bunches  and  so  cut  or  dressed 
that  they  shall  lay  with  joints  not  to  exceed 
%  in.  in  width,  each  joint  being  approximate- 
ly uniform." 

The  blocks  are  laid  on  6  ins.  of  concrete  in 
a  bed  of  grit  not  to  exceed  Vs  in.  in  thickness, 
and  the  joints  are  filled  with  this  same  grit, 
which  must  pass  through  a  sieve  with  a  %-in. 
mesh  and  be  retained  by  one  with  a  1/20  in. 
mesh,  The  interstices  of  the  grit  are  to  be 
filled  with  coal  tar  paving  cement.  The  spec- 
ifications require  that  one-third  shall  be  laid 
with  the  cubes  from  Wales,  one-third  with  the 
rectangular  blocks  from  Wales,  and  the  bal- 
ance (Mi)  with  the  rectangular  blocks  made  in 
this  country.     I  he  lowest  bids  received  for  the: 

Welch  cubes  was   $4.30 

American  rectfit»flc>H    4.70 

Welch  1  eetniiiflun    4.70 


— this  for  the  granite  surface  only.  The  price 
for  concrete  was  $5.00  per  cubic  yard,  which, 
when  laid  6  ins.  deep,  would  add  83%  cts.  per 
square  yard  for  the  completed  pavement.  This 
is  to  be  compared  with  the  4th  Ave.  pavement, 
where  the  cost  is  $3.55,  including  concrete 
base. 

The  theory  of  this  paper  is  that  all  streets 
are  to  be  paved  each  with  the  material  thought 
to  be  best  adapted  to  it  after  careful  consid- 
eration. In  order  to  make  an  intelligent  de- 
cision the  wants  of  the  streets  must  be  known. 
This  involves  a  careful  study  of  the  vehicular 
traffic,  both  as  to  the  quantity  and  quality.  It 
can  be  easily  understood  that  a  rubber-tired  5- 
ton  vehicle  will  do  much  less  damage  to  a 
pavement  than  one  with  steel  tires;  also  that 
five  1-ton  vehicles  are  different  from  one  5-ton. 
If  a  definite  plan  could  be  adopted,  traffic  in 
one  city  could  be  compared  directly  with  that 
of  another.  It  is  quite  evident  that  heavy 
traffic  in  a  city  of  5,000,000  people  must  be  very 
different  from  that  in  one  of  100,000.  The 
proper  method  of  recording  street  traffic  has 
not  yet  been  discovered,  partly  for  the  state- 
ments just  made,  but  much  can  be  accom- 
plished by  taking  the  census  by  the  present 
methods,  for,  while  not  exact,  this  would  fur- 
nish a  basis  for  some  comparison.  This  has 
been  brought  out  very  plainly  in  the  Borough 
of  Manhattan,  New  York  City,  where  the 
traffic  census  has  been  taken  to  determine  the 
necessity  of  widening  the  roadways  of  certain 
streets.  When  an  objecting  property  owner 
is  confronted  with  exact  figures  showing  just 
how  many  vehicles  or  pedestrians  use  the ! 
streets,  and  the  resulting  conclusion  that  cer- 
tain widenings  must  be  made,  his  objections  do  ' 
not  have  much  weight. 

The  subject  of  street  pavements  has  become 
so  important,  such  enormous  sums  being  spent 
annually  for  their  maintenance,  that  the  utmost 
intelligence  is  required  in  their  laying,  both 
from  an  economical  and  utilitarian  standpoint. 
America  has  gotten  out  of  its  boyhood.  It 
possesses  the  second  largest  city  in  the  world 
and  it  is  time  that  all  of  its  public  work  be 
done  both  systematically  and  scientifically.  Too  1 
much  attention,  therefore,  cannot  be  given  to 
street  pavements,  covering  as  they  do  so  large 
a  portion  of  a  well  built  city.  They  should  be 
selected  and  constructed  with  the  greatest  care 
and  when  once  completed,  watched  over  and 
repaired — whenever  necessary — in  an  intelli- 
gent manner.  It  is  in  this  way,  and  only  in 
this  way,  that  our  streets  can  be  maintained  in 
the  condition  that  their  importance  in  the 
make-up  of  a  city  demands. 


Snow  Removal  and  Street  and  Alley 
Cleaning  at  Chicago. — During  the  season  of 

1910  73,288  cu.  yds.  or  18,624  loads  of  snow 
were  removed  from  the  First  Ward  (Loop 
District)  of  Chicago,  at  a  total  cost  of  $34,667 
or  47  cts.  per  cu.  yd.  It  is  stated  that  the  cost 
could  be  greately  reduced  if  the  city  had 
suitable  places  for  the  final  disposition  ot 
snow.  At  present  time  there  is  only  one  space 
(the  lake  front)  which  is  large  enough  to  per- 
mit the  handling  of  auv  number  of  teams 
economically.  During  1910  2,168,084,775  sq. 
yds.  of  streets  and  alleys  were  cleaned  by 
hand,  assisted  by  flushing  with  water,  flushing 
machines  being  used  for  this  purpose.  A  total 
of  982.912  cu.  yds.,  or  2:!2.SIS  loads,  of  street 
dirt  was  removed  and  4,061,089  sq.  yds.  of 
weeds  were  cut.  The  total  cost  of  street  and 
alley  cleaning  and  cutting  of  weeds  was  $910.- 
580,  or  42  cts.  per  1,000  sq.  yds. 


Oiling  Macadam  at  Chicago.— The  oiling 

of  streets  in  Chicago  in  1910  was  done  by  city 
forces  under  the  direct  supervision  of  the 
ward  superintendents.  Some  of  the  wards  are 
equipped  with  oiling  plants  where  an  emulsion 
is  made,  the  oilier  wards  use  straight  oil.  A 
total  of  5.01)0.520  sq.  yds.  of  macadam  was 
oiled  at  an  expenditure  of: 

I.almr,  at  $'J  per  S-hour  day  $  fl.537 

'ream  hire,  at  $5.50  per  S-hour  day   5,128 

Material    17,502 

Total   $32,167 

The  average  cost  per  sq.  yd.  was  $0.00<M.  Ten 
of  the  wards  used  straight  oil  and  13  of  the 
wards  used  an  emulsion. 
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WATER-WORKS     AND     SEWERS  SECTION 


Residential  Sewage  Disposal  Plants.* 

As  the  State  Board  of  Health  is  frequently 
requested  to  give  advice  relative  to  the  proper 
methods  of  disposing  of  sewage  from  individ- 
ual houses,  it  has  been  thought  desirable  to 
prepare  a  written  discussion  of  the  general 
principles  involved  in  this  problem,  in  order 
that  the  desired  information  can  be  more  read- 
ily transmitted  to  those  interested.  Further- 
more, the  present  Ohio  legislature  has  passed  a 
law  making  it  necessary  that  all  residence  as 
well  as  municipal  plants  be  approved  by  the 


comparing  the  old  fashioned  farm  house,  sup- 
plied by  a  hand  operated  well,  with  an  up-to- 
date  residence  where,  with  every  flush  of  the 
water  closet,  nearly  as  much  water  is  dis- 
charged as  was  under  old  conditions  neces- 
sary for  the  daily  needs  of  a  family.  In  addi- 
tion to  the  difficulty  of  handling  the  larger 
volume  of  sewage,  there  is  also  an  increased 
danger  of  contaminating  nearby  wells,  due  to 
the  greater  facility  with  which  polluting  ma- 
terial is  carried  about  when  mixed  with  the 
larger  volume  of  water.  That  is,  instead  of 
having,  as  formerly,  the  offensive  and  danger- 


,-js.Fig.  1 — Sectional  Elevation  Showing   Settling  or  Septic  Tank  and  Dosing  Chamber. 


State  Board  of  Health  before  being  con- 
structed; and  for  this  reason  the  subject  is 
likely  to  be  of  wider  interest  in  this  state  than 
ever  before. 

Of  course,  it  is  possible  inoffensively  to 
construct  and  maintain  privy  vaults  and  dry 
earth  closets,  but  in  the  great  majority  of  in- 
stances more  or  less  nuisance  has  resulted 
from  these.  Aside  from  offensive  odors,  there 
is  great  danger  in  permitting  an  accumulation 
of  human  excrement  in  a  more  or  less  open 
vault  in  the  vicinity  of  houses,  for  the  reason 
that  the  germs  of  typhoid  and  other  intestinal 
diseases  will  sooner  or  later  be  conveyed  to 
the  family  food  supply  by  means  of  flies  or 
other  insects,  rats,  or  chickens.  The  new 
state  building  law  contains  strict  regulations 
regarding  the  location  and  construction  of 
privy  vaults.  These  are  prohibited  on  premises 
where  sewers  and  a  water  supply  are  available. 
It  is  the  evident  intent  of  the  law  to  discour- 
age the  construction  of  vaults  except  where 
absolutely  necessary,  and  it  is  forbidden  to 
locate  them :  Within  2  ft.  of  any  lot  line;  with- 
in 20  ft.  of  any  street  line  or  building;  within 
50  ft.  of  any  cistern  or  well;  or,  wherever  the 
night  soil  will  have  to  be  carried  through  any 
building.  The  law  contains  rigid  specifications 
regarding  the  construction  of  vaults  and 
makes  it  necessary  to  use  concrete  or  hard 
burned  sewer  brick  laid  in  Portland  cement ; 
and  in  all  cases  the  walls  must  extend  12  ins. 
above  the  surrounding  ground. 

When  houses  have  modern  plumbing,  so- 
called,  the  problem  of  sewage  disposal  becomes 
more  difficult,  owing  to  the  large  volume  of 
liquid  to  be  disposed  of  and  the  fact  that  the 
excreta  are  mixed  with  other  wastes.  Some 
idea  of  the  volume  of  sewage  from  a  house- 
hold, under  modern  conditions  may  be  had  by 

♦Abstract  of  paper  read  by  R.  "Winthrop  Pratt, 
Chief  Engineer,  Ohio  State  Board  of  Health,  be- 
fore Conference  of  Boards  of  Health,  Cleveland, 
O.,  July  20,  1911. 


ous  material  concentrated  in  a  vault  or  dry 
closet,  we  now  have  conditions  where  the  same 
amount  of  material  is  likely  to  be  distributed 
over  a  much  greater  range  of  influence. 

Under  modern  conditions,  therefore,  the 
sewage  from  a  household  may  be  said  to  con- 
sist of  water  contaminated  by  small  percent- 
ages of  fecal  matter,  urine,  food  refuse,  soap, 
grease,  filth  from  the  laundry,  bits  of  paper, 
matches,  etc.  When  fresh,  the  sewage  has  but 
a  slight  odor,  but  upon  being  allowed  to  stand, 
decomposition  rapidly  starts  and  offensive 
odors  are  given  off.  Furthermore,  on  stand- 
ing the  coarser  and  heavier  solid  material  rap- 
idly settles  to  the  bottom. 


and  solid  matter  and  of  partially  liquefying 
the  latter.  With  the  cesspool,  however,  no 
positive  nor  reliable  means  are  provided  for 
properly  disposing  of  or  purifying  the  clarified 
liquid  effluent;  whereas  with  a  properly  de- 
signed plant,  the  disposal  of  the  liquid  is  the 
most  essential  feature  of  the  entire  problem. 

The  general  undesirability  and  danger  of 
maintaining  a  cesspool,  especially  on  a  small 
lot,  is  too  well  known  to  be  emphasized  here. 
If  the  structure  be  watertight  the  expense  of 
frequent  cleaning  is  great;  whereas,  if  it  be 
of  the  "leaching"  variety  it  is  a  constant 
menace  to  the  surrounding  soil  and  to  nearby 
wells. 

Referring  again  to  the  new  state  building 
code,  it  is  of  interest  to  mention  that  this  con- 
tains several  sections  regarding  the  construc- 
tion and  use  of  cesspools.  As  in  the  case  of 
privy  vaults  it  is  the  intent  of  the  new  law  to 
minimize  the  use  of  cesspools;  and  therefore 
they  are  not  allowed  wherever  a  public  sewer 
is  accessible.  Even  then  none  can  be  con- 
structed without  a  permit  from  the  local  board 
of  health  in  a  city ;  or  the  State  Board  of 
Health  when  installed  outside  of  a  city.  In  no 
case  can  a  tight  cesspool  be  located  within  30 
ft.  of  any  well  or  spring,  nor  a  leaching  cess- 
pool within  100  ft.  of  any  dwelling  or  300  ft. 
of  any  source  of  water  supply. 

From  the  above  it  will  be  seen  that  although 
a  privy  vault  or  cesspool  might  be  in  general 
classed  as  a  residence  sewage  disposal  plant, 
yet  the  true  definition  of  such  a  plant  would 
include  only  a  scientifically  designed  apparatus 
capable  of  purifying  or  disposing  of  the  sew- 
age in  a  definite,  sanitary  and  controllable 
manner. 

Statistics  on  the  daily  consumption  of  water 
per  capita  in  small  villages  show  that  this 
varies  from  50  to  100  gals,  or  more.  These 
figures,  of  course,  include  the  amount  used 
for  sprinkling,  watering  streets,  fire  purposes, 
etc.,  so  that  they  would  be  greater  than  the 
daily  amount  per  capita  which  is  changed  into 
sewage.  However,  it  is  believed  that  a  repre- 
sentative figure  for  the  daily  per  capita  yield 
of  sewage,  in  a  household  of  five  or  six  per- 
sons, would  be  30  or  40  gals. 

The  two  chief  principles  upon  which  depends 
the  sucessful  operation  of  a  house  sewage  dis- 
posal plant  are : 

(1)  The  clarification  of  the  sewage  bv  caus- 
ing the  solid  matter  to  settle  to  the  bottom  of 
a  tank  and  there  become  partially  liquefied, 
and  by  causing  the  grease  and  light  suspended 
matter  to  rise  to  the  top  in  the  form  of  scum ; 
and, 

(2)  The  disposal  of  the  clarified  liquid  either 
(a)  in  a  specially  prepared  filter;  (b)  over  the 
surface  of  the  ground;  or  (c)  into  the  soil 
beneath  the  surface. 


Fig.  2 — Sectional  Plan  Showing  Settling  or  Septic  Tank  and  Dosing  Chamber. 


When  the  sewage  is  thus  diluted,  there  are 
two  \»ays  of  disposing  of  it,  one  is  by  means 
of  cesspools  and  the  other  by  means  of  scien- 
tifically designed  sewage  purification  plants. 
Of  course,  there  is  some  similarity  between  the 
ordinary  cesspools,  so-called,  and  the  settling 
or  septic  tank,  which  usually  constitutes  a  part 
of  the  sewage  purification  plant.  Both  are  de- 
signed with  an  idea  of  separating  the  liquid 


The  process  depends,  aside  from  its  mechan- 
ical workings,  upon  bacterial  action ;  and  with- 
out attempting  to  enter  into  a  bacteriological 
discussion,  it  may  be  of  interest  to  mention 
that  the  essential  bacteria  are  of  two  general 
classes. 

The  first  class  of  bacteria  inhabit  the  tank 
and  perform  the  function  of  partially  changing 
the  solid  matter  into  liquids  and  gases.  They 
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are  known  as  anaerobic  (those  working  with- 
out oxygen),  and  facultative  (those  working 
either  with  or  without  oxygen).  The  bacteria 
are  assisted  in  their  work  by  worms  and  other 
animal  organisms. 

The  second,  or  the  aerobic,  class  of  bacteria 
inhabit  the  filter  or  the  ground  used  for  the 
final  purification  of  the  clarified  sewage.  The 


 till  .       '    ,  ,.  


Fig.  3 — Section  and   Plan  of  Underground 
Intermittent  Sand  Filter. 


function  of  this  class  is  to  transform  the  or- 
ganic matter  of  the  sewage  into  harmless  and 
odorless  mineral  matter,  thus  causing  or  tend- 
ing to  cause  the  disappearance  of  the  danger- 
ous germs  of  the  original  sewage. 

A  plant  designed  according  to  the  above 
mentioned  principles  may  be  described  some- 
what as  follows :  The  outflowing  sewage 
from  the  house  is  delivered  into  a  settling 
basin  of  sufficient  size  and  of  suitable  design 
to  afford  opportunity  for  the  sedimentation  of 
the  solid  matter  and  the  rise  of  the  grease. 
This  basin  or  tank  contains  a  constant  volume 
which  approximately  should  equal  one  or 
two  days'  flow  of  sewage.  The  inlets  and  out- 
lets should  be  so  arranged  that  neither  the 
scum  at  the  top  nor  the  sludge  at  the  bottom 
is  disturbed  as  the  sewage  passes  through  it. 
The  matter  deposited  in  the  bottom  of  the  tank 
becomes  partially  reduced  and  passes  away  in 
the  form  of  liquid  or  gas.  There  will  be,  how- 
ever, a  certain  accumulation  which  must  be 
cleaned  out  occasionally,  probably  not  oftencr 
than  once  a  year.  The  tank  should  be  venti- 
lated through  the  main  soil  pipe  of  the  house 
in  the  same  way  in  which  modern  sanitary 
sewer  systems  are  ventilated. 

The  clarified  liquid  overflowing  from  this 
tank  passes  into  a  second  one  adjacent  there- 
to, called  the  dosing  tank.  Herein  is  placed 
an  automatic  siphon  or  other  controlling  de- 
vice which  holds  back  the  flow  until  the  sew- 
age has  reached  a  certain  depth,  al  which  time 

the  entire  contents  ot  the  dosing  tank  are  dis 
charged  very  rapidly.    The    discharge  com- 
pleted, the  apparatus   automatically  prevents 
further  outflow  until  the  lank  becomes  again 
full,    This  tank  serves  to  apply  I  lie  sewage  to 

the  filter,  rab  surface  disposal  system,  or  other 

means  for  final  purification,  to  which  the  ca 
pa<  ity  or  "dose"  must  bear  a  certain  relation 
in   order   that   the  sewage  be  properly  dis- 
tributed. 

Such  distribution  is  essential  for  the  reason 
that,  if  the  ,ewagc  is  allowed  to  pass  on  to 
the  filter  or  into  the  "absorption  system"  in 
the  'am«  irregular  way  that  it  leaves  the 
home,  tin  tillering  material  will  be  constantly 


saturated  in  places  and  hence  become  clogged 
and  foul.  In  other  words,  the  filtering  ma- 
terial must  be  kept  clean  by  allowing  the  air 
to  penetrate  it  frequently.    (See  Figs.  1  and 

The  disposal  of  the  clarified  sewage  by  open 
filters  and  by  broad  irrigation  is  identical,  in 
principle,  with  the  corresponding  methods  for 
city  plants  and  need  not  be  described  here. 
Of  course,  these  can  be  used  only  where  am- 
ple land  is  available;  and  they  are  not  suit- 
able for  built  up  districts,  but  rather  for  iso- 
lated houses.  In  any  case,  these  methods  in- 
volve exposing  the  unpurified  sewage  to  the 
air  and  are,  therefore,  less  desirable  than  a 
sub-surface  system.  If,  however,  one  wishes 
to  construct  a  filter  bed  in  a  concrete  cham- 
ber beneath  the  ground,  this  can  be  satisfac- 
torily done,  though  somewhat  expensive,  in 
close  proximity  to  residences.    (See  Fig.  3.) 

The  sub-surface  disposal  system  is  composed 
of  lines  of  3,  4  or  6-in.  agricultural  drain  tile 
or  vitrified  pipe  with  open  joints,  laid  level 
or  nearly  so,  within  one  or  two  feet  of  the 
surface  of  the  ground.  These  are  called  ab- 
sorntion  or  distribution  pipes.  Their  total 
length  is  determined  primarily  by  the  porosity 
of  the  soil  in  which  they  are  placed  and  varies 
for  a  family  of  five  or  six,  from  100  to  600 
ft.  In  clayey  soils  it  is  necessary  to  thor- 
oughly underdrain  the  land  at  a  depth  of  3  or 
4  ft.  in  order  to  render  the  soil  dry  enough 
to  absorb  the  sewage,  and  in  addition  it  is 
desirable  to  surround  the  tile  with  gravel,  cin- 
ders or  porous  material.  There  should  be,  of 
course,  no  opportunity  for  sewage  to  pass  di- 
rectly from  the  absorption  pipe  into  any  of 
the  underdrains.  As  mentioned  above,  the 
cubical  contents  of  the  absorption  system 
should  have  a  certain  relation  to  the  dosing 
tank  in  order  that  the  sewage  may  be  prop- 
erly distributed.  It  is  often  convenient,  fur- 
thermore, to  divide  the  system  into  two  or 
three  portions  in  order  that  the  flow  may  be 
changed  from  one  to  the  other  every  few 
weeks. 

There  will  doubtless  be  a  certain  accumula- 
tion of  finely  divided  solid  matter  in  the  tile 
which  may  make  necessary  their  relaying  after 
a  period  of  years.  This,  however,  is  a  matter 
of  small  importance.  The  system  can  be 
placed  at  any  convenient  point  and  is  often 
installed  underneath  the  lawn  or  vegetable 
garden  without  in  any  way  showing  evidences 
of  its  existence,  except  by  assisting  in  the 
growth  of  vegetation.    (See  Fig.  4.) 

While  the  general  principles  of  the  design  of 
municipal  sewage  purification  plants  apply  also 
to  residential  plants,  yet    there    are  several 

House 

jv/UW/MM1/   


rate  of  flow  in  the  case  of  the  single  house, 
as  compared  to  the  more  regular  discharge 
from  a  municipality.  For  instance,  there  is 
rarely  any  flow  during  the  night,  and  the  flow 
during  the  day  comes  in  sudden  rushes. 

The  small  actual  size  of  a  house  sewage 
tank,  although  it  may  be  large  from  the  stand- 
point of  "hours  of  storage,"  may  permit  a  sud- 
den inrush  of  sewage  to  stir  up  the  entire  con- 
tents, thus  carrying  out  some  solid  matter 
and  causing  the  filters  or  the  subsurface  sys- 
tem to  clog.  The  above  mentioned  facts  show 
the  necessity  of  designing  both  tanks  and  fin- 
ishing treatment  on  a  more  liberal  per  capita 
basis  than  is  required  with  municipal  plants. 

Finally,  residential  plants  are  intended  to  be 
more  automatic  than  municipal  plants,  and 
rarely  receive  regular  atention,  and  they  must, 
of  necessity,  be  located  much  nearer  to  dwell- 
ings than  city  plants.  It  is  necessary,  there- 
fore, to  exercise  much  more  care  in  design 
in  order  that  no  work  need  be  done  on  the 
plant  oftener  than  once  a  year,  although  it 
should  be  inspected  every  few  months.  Also 
the  design  should  be  such  that  the  plant  will 
create  no  odors  even  though  within  a  few  feet 
of  a  residence. 

Relative  to  the  cost  of  building  an  efficient 
residential  sewage  disposal  plant  for  a  family 
of  five  or  six,  this  will  vary  greatly  according 
to  the  local  cost  of  material  and  labor  and  the 
character  of  the  ground  in  which  it  is  to  be 
placed.  The  usual  tanks  with  subsurface  ab- 
sorption system  should  be  built  in  porous 
ground  for  $100  to  $150;  and  in  clay  soil  for 
$250  to  $300.  A  plant  including  a  covered 
"sand  filter  may  cost  $500. 

Fertilizing  Value  of  Sewage  Sludge  at 
Madison,  Wisconsin. 

(staff  article.) 

Analysis  of  samples  taken  from  the  sludge 
deposit  at  the  Madison  sewage  disposal  works 
indicate  that  the  sludge  contains  50  per  cent 
more  fertilizing  value  than  average  stable 
manure.  The  tests  were  made  by  Prof.  Woll, 
of  the  department  of  feeds  and  fertilizers  in- 
spection at  the  University  of  Wisconsin,  fol- 
lowing the  suggestion  of  James  Mackin,  su- 
perintendent of  the  plant. 

A  sample  of  thoroughly  dried  sludge  showed 
the  following  percentage  of  fertilizing  ele- 
ments : 

Per  cent 

Moisture   1.61 

Organic  matter    58.12 

Nitrogen    2.23 

Phosphoric  acid   

Potash    I-'6 


Tank 


)  Underdrain 


Y   Absorption  pipe 


Fig.  4 — Section  and  Plan  Showing  Sub-Soil  Absorption  System  and  Under  Drains  for 

Removing  the  Ground  Water. 


)tilc 


borne  in 


prflctii  al  differences  w  hid 
mind. 

In  tin-  first  place  the  sewage  from  individual 

bouses  is  extremely  fresh  and  there  is  no  op- 
portunity lor  the  mechanical  breaking  up  Oi 
tin  larger  suspended  particles  as  is  the  CESS, 
when  sewage  flows  for  miles  in  a  city  sewer. 

I  in  n  there  are  extreme  fluctuations  in  the 


additional  percentage  was  evaporate 
a  drying  process  to  which  the  sludj 


The 

during 

was  subjected  previous  to  its  analysis.  I  IK 
corresponding  fertilizing  qualities  of  stable 
manure  are  nitrogen  0.1!)  per  cent,  phosphoric 
acid  0.82  per  cent,  and  potash  0.13  per  cent, 
rhe  remaining  percentage  is  composed  of  or- 
ganic matter  and  moisture 
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According  to  the  ordinary  market  price  of 
Ertilizing  elements  the  sewage  sluge  should 
je  worth  about  $8  per  ton.  The  chief  diffi- 
:ulty  in  disposing  of  the  sludge  at  a  profit  lies 
n  convincing  the  farmers  in  the  surrounding 
:ountry  that  seasoned  and  odorless  sludge  pos- 
iesses  fertilizing  value. 


Rates  of  Depreciation  of  Water  Works 
Plants  and  Electric  Plants. 

[staff  article.] 

In  our  issue  of  Oct.  4,  1911,  we  published 
ables  of  depreciation  of  electrical  plants 
tnd  apparatus,  as  compiled  by  Mr.  Henry 
?\oy.  In  the  December,  1907,  issue  of  the 
ournal  of  Association  of  Engineering  So- 
:ieties,  Mr.  William  H.  Bryan  gave  a  table 
>f  depreciation  of  water  works,  etc.,  which 
ve  have  rearranged  and  give  herewith.  It 
hould  be  noted  that  the  percentages  of  an- 
mal  depreciation  are  based  on  the  straight 
ine  formula,  and  that,  consequently,  the 
ife  in  years  is  to  be  found  by  dividing  100 
>y  the  rate  of  depreciation.  Thus,  Item 
^o.  2  shows  8  per  cent  depreciation,  hence 
he  life  is  100-^8=12^  years. 

It  should  also  be  noted  that  these  rates  of 
lepreciation  are  for  lost  life  of  the  entire 
)lant  units  and  not  for  parts  of  the  units; 
lence  they  can  not  be  used  to  estimate  the 
:ost  of  current  repairs,  but  only  to  esti- 
mate loss  of  life,  which  loss  of  life  is,  in 
nany  cases,  that  arising  from  obsolescence 
>r  inadequacy. 

DEPRECIATION    OF    PLANTS  AND 
MACHINERY. 

Per  Cent 

tem        '  Per  Yr 
N°-   ,    Plant.                                   (straight  line) 

1  Electric  light  system  (4)   10  0 

2  Electric  light  system  (4)   8.0 

3  Electric  light  system  (4)   5  0 

4  Electric  light  system  (5)   5.0  to  8.0 

5  Electric  light  system  (6)   6.4  to  7.4 

6  Waterwork  System   (1)   1.47 

7  Waterworks  system  (2)   1.67 

S  Waterworks  system  (3)   1.1 

9  Waterworks  system  (20)   0  62 

10  Waterworks  system  (21)   2.47 

11  Waterworks  system  (18)   0.86 

12  Waterworks  system  (6)   1.95 

13  Waterworks  system  (3)   2.5 

14  Waterworks  system  (3)   2.7 

15  Waterworks  system  (3)   3i23 

16  Waterworks  system  (6)   1.99 

17  Waterworks  system  (6)   2.21 

18  Waterworks  system  (6)   2.91 

19  Arc  lamps  (5)   12  5 

20  Arc  lamps  (6)   6.7  to  8.5 

21  Belts  (7)    25  to  33 

22  Boilers  (8)    6  7 

23  Boilers  (9)    5  to  7' 

24  Boilers  (15)    6  7 

25  Boilers  (2)    3.3  to  5 

26  Boilers  (10)    5 

27  Boilers  (7)    8  to  10 

28  Boilers  (5)    G.7  to  7.1 

29  Boilers  (11)    4 

30  Boilers  (12)    3  3 

31  Boilers  (13)    8 

32  Boilers  (6)    4  to  7 

33  Boilers  (14)    2.5  to  4 

34  Boilers  (16)    6 

35  Boilers  (17)   4 

36  Bonding,  track  (13)   8 

37  Bonding,  track  (7)   6.3  to  10 

38  Bridges,  iron  (9)   5 

39  Bridges,   masonry   (9)   1 

40  Bridges,  wooden  trestle  (9)   5  to  6.7 

41  Buildings,  brick  (5)   2 

42  Buildings,  brick  (9)   2 

43  Buildings,  brick  (15)   2.5 

44  Buildings,   brick   (6)   2.5  to  4 

45  Buildings,  brick  (14)   7 

46  Buildings,  brick  (10)   1.7 

47  Buildings,   brick   (7)   1  to  2 

4S  Buildings,   brick   (5)   2  to  4 

49  Buildings,  brick  (11)   3.3 

50  Buildings,  brick  (12)   3.3 

51  Buildings,  brick  (13)   5 

52  Buildings,  brick  (16)   3.5 

53  Buildings,  brick  (17)   2.9 

54  Buildings,  wooden  (9)   5 

55  Buildings,  wooden  (14)   4 

56  Buildings,  wooden  (6)   3.3  to  1.7 

57  Cables,  feeder  (7)   2.9  to  5 

58  Cars,  electric  (7)   4  to  6.7 

59  Par  bodies  (13)   7 

60  Car  motors  (7)   5  to  8 

61  Car  trucks  (13)   S 

62  Condensers  (9)    7  to  10 

63  Condensers  (5)    8 

64  Conduits,  electric  (9)   3  to  5 

65  Converters,  stationary  (10)   6.7 

66  Converters,  stationary  (7)   5  to  6.7 

67  Converters,  stationary  (5)   S 

68  Converters,  stationary  (6)   8  to  10 

69  Converters,  rotary  (7)   S  to  10 

70  Engines,  steam  (9)   4  to  6 

71  Engines,  steam  (10)   4 

72  Engines,  steam  (7)   4  to  6.7 

73  Engines,  steam  (13)   S 

74  Engines,  steam  (6)   5 

75  Engines,  pumping  (6)   3.3  to  5 


76  Engines,   pumping  (9)   3  to  10 

77  Engines,  pumping  (15)   6.7 

78  Engines,   pumping  (2)   3.3  to  5 

79  Engines,   pumping  (14)   4.7 

80  Engines,   pumping  (10)   4 

81  Engines,   pumping  (5)   10 

82  Engines,  pumping  (8)   4.7 

83  Engines,   pumping  (11)   3.3  to  4 

84  Engines,  pumping  (12)   3.3 

85  Engines,  pumping  (16)   4 

86  Engines,  pumping  (17)   3.3 

S7  Engines   and   generators,  belted 

(7)    5  to  10 

8S  Engines  and  generators,  direct 

and  connected  (7)   4  to  8 

89  Filters,  water  (6)   5  to  6.7 

90  Gear  cases  (13)   20 

91  Generators   (6)    6.7 

92  Generators   (9)    7  to  12 

93  Generators    (10)    4 

94  Generators   (7)    5  to  10 

95  Generators    (13)    3 

96  Hydrants,   fire  (6)   2.9  to  4 

97  Hydrants,  fire   (1)   2 

98  Hydrants,  fire  (11)   2.5 

99  Insulators,  pole  line  (13)   12 

100  Insulators,  trolley  (13)   7 

101  Meters,    electric    (10)   10 

102  Meters,    electric   (5)   10 

103  Meters,    electric    (7)   8  to  10 

104  Meters,   electric   (6)   10 

105  Meters,  water  (1)   3 

106  Meters,  water  (IS)   2.1 

107  Meters,  water  (11)   5 

108  Meters,   water  (6)   5 

109  Motors,  car  (7)   5  to  8 

110  Motors,  armatures  (13)   33 

111  Motors,  commutators  (13)   33 

112  Motors,  controllers   (13)   4 

113  Motors,  fields  (13)   12 

114  Paving,   asphalt   (13)   "i 

115  Paving,  brick  (13)   7 

116  Paving,  cedar  blocks  (13)   16 

117  Paving,    granite    (13)   5 

118  Paving,  macadam  (13)  

119  Pipe,  cast  iron  (6)   1.3  to  2 

120  Pipe,  cast  iron  (19)   l-»r 

121  Pipe,  cast  iron  (1)   1-25 

122  Pipe,  cast  iron  (1)   2 

123  Pipe,  cast  iron  (3)   1-67  to  5 

124  Pipe,  cast  iron  (2)   1-67  to  4 

125  Pipe,  cast  iron  (15),  gas   1-4 

126  Pipe,  cast  iron  (3)   2  or  less 

127  Pipe,  cast  iron  (14)   1-14 

128  Pipe,  cast  iron  (16)  

129  Pipe,  cast  iron  (8)   1 

130  Pipe,  cast  iron  (17)   1 

131  Pipe,  cast  iron  (11)   \  &\ 

132  Pipe,  cast  iron  (12)   ,i 

133  Pipe,  service  (6)   10 

134  Pipe,   service  (1)  

135  Pipe,   service   (16)   •> 

136  Pipe,  wrought  iron  (11)   g.a 

137  Pipe,  wrought  iron  (12)   5 

138  Pipe,  wrought  iron  (6)   J  to  b.i 

139  Pipe,  wrought  iron  (16)   •> 

140  Pipe,  in  plant  (15)   b.7 

141  Pipe,  in  plant  (10)   4 

142  Pipe,  in  plant  (5)   ,„    °  c 

143  Pipe,  in  plant  (6)   3.3  to  5 

144  Pipe,  in  plant  (16)   10 

145  Pole   line    (6)   „o           »■ ' 

146  Pole    line    (9)   12     to  Ij 

147  Poles,  iron  (13)   * 

148  Poles,  wooden  (13)    o 

149  Poles  and  cross  arms  (5)   *     to  10 

150  Rails    (13)   »■» 

151  Reservoirs  (2)    }%t  Yt  or 

152  Reservoirs,  (6)    1-33  to  -.j 

153  Reservoirs  (17)    J 

154  Standpipes  (6)    3.33  to  4 

155  Standpipes  (14)    * 

156  Standpipes   (11)    -  f 

157  Standpipes    (12)   o  *„  ii 

158  Storage  batteries  (7)   Tn 

159  Switchboards  (5)    u> 

160  Ties  (13)    ' 

161  Track  (9)    §  to  12 

162  Track  (7)    '•]  1°  1J-*S 

163  Trolley  line  (7)   4  to  S 

164  Trolley  line  (13)....   °  , 

165  Turbines,  water   (<)   <-l  to  j.l 

166  Valves  (6)   2.9  to  4 

167  Valves  (11)    f-3 

168  Wire,  on  Poles  (5)   * 

169  Wiring  of  cars  (13)   b 

The  authority  for  each  of  the  above  items 
is  designated  by  the  number  in  the  paren- 
thesis following  the  name  of  the  item,  and 
the  list  of  authorities  and  references  is  as 
follows : 

(1)  "Engineering  News,"  May  4,  1S99,  Los  An- 

geles. 

(2)  W.  Kiersted.  in  Proc.  Am.  Soc.  C.  E.,  1897. 

(3)  Proc.  Am.  Soc.  C.  E.,  1897. 

(4)  Cincinnati   Electric  Light  Convention,  re- 

ported in  "Electrical  World  and  Engi- 
neer." Aug.  9,  11102. 

(5)  Iowa  Electrical  Assoc.,  in  "Iowa  Engineer,'' 

July.  1906. 

(6)  Wm.  H.  Bryan. 

(7)  Dawson's  Engineering  and  Electric  Trac- 

tion Pocket  Book,  in  "Iowa  Engineer," 
July,  1906. 

(S)  John  W.   Alvord,   in   Proc.     Am.  Water 

Works  Assoc.,  1903. 
(9)  N.  S.  Hill,  in  "Engineering  Record,"  June 

8,  1901. 

(10)  Robert    Hammond,    in    "Engineering  Rec- 

ord," June  15,  1907. 

(11)  Benzette  Williams,  appraisal  water  works 

of  Galena,  Kans.,  1905. 

(12)  W.  Kiersted,  appraisal  water  works  of  Ga- 

lena, Kans.,  1905. 

(13)  Chicago   City   Ry.,   "Street  Railwav  Jour- 

nal," December,  1S9S. 


(14)  W.  H.  Rosencrans,  appraisal  Galena,  Kans. 

(15)  Prosser,  in  "Engineering  News,"  Vol.  47, 

p.  425. 

(16)  B.  L.  Dodge,  appraisal  water  works  of  Mt. 

Vernon,  III. 

(17)  Chas.  B.  Burdick,  appraisal  water  works  of 

Mt.  Vernon,  111. 

(18)  Eng.  News,  April  23,  1903,  Mobile,  Ala. 

(19)  Eng.  Record,  Aug.  28,  1897,  Los  Angeles. 

(20)  Eng.  Record,  July  23,  1904,  Quincy,  111. 

(21)  Municipal  Engineer,  May,  1903,  Valparaiso, 

Ind. 

Remarks  on  the  various  items  (Nos.  1  to 
160)  are  as  follows : 

1.  Am.  Inst.  E.  E.'s. 

2.  N.  Y.  Edison  Co. 

3.  Mass.  Gas  &  Elec.  Com. 

6.  Los  Angeles,  29.3%  in  20  yrs. 

7.  Kansas  City,  33.3%  in  20  yrs. 
Tuttle,  22%  in  20  yrs. 
Quincy,  111.,  18.7%  in  30  yrs. 
Valparaiso,  Ind.,  37.1%  in  15  yrs. 
Mobile,  Ala.,  12%  in  14  yrs. 
Washington,  Mo.,  37.3%  in  19  yrs. 
C.  Palmer. 
F.  C.  Coffin. 
Haverhill,  Mass. 
Rich  Hill,  Mo. 
Galena,  Kans. 
Mt.  Carmel,  111. 
Average  of  32  boilers. 
Boiler  feeds,  etc. 
Average  of  50. 
In  good  soil. 
In  poor  soil. 
R.  Hering. 
Gas  mains. 
Pearson's. 


8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

22. 

SI. 

82. 
121. 
122, 
123^ 
125. 
126. 


The  Disinfection  of  Water. — Commenting 
on  a  paper  read  by  Dr.  Perkins  before  the 
recent  conference  of  State  and  Local  Boards 
of  Health  at  Columbus,  Ohio.  The  Surveyor 
sums  up  the  author's  conclusions  relative  to 
the  more  advanced  methods  of  water  disinfec- 
tion as  follows  :  The  ultra-violet  ray_  method 
of  sterilization,  in  the  author's  opinion,  has 
not  yet  been  sufficiently  tried  on  a  commercial 
scale,  it  is'  not  standardized,  and  it  requires 
expert  care  for  its  control.  Further,  it  is 
necessary  to  make  the  water  quite  transparent 
before  treatment.  There  is  no  question  of  the 
actual  efficiency  of  the  ozone  method  as  dem- 
onstrated by  the  plants  at  Paris  and  St.  Pe- 
tersburg, but  the  primary  expense  is  large, 
the  constant  services  of  an  expert  electrician 
are  required,  and  the  method  is  not  yet  stand- 
ardized. The  necessity  of  dry  air  makes  fur- 
ther complications  in  the  apparatus.  Chlorine 
sterilization  is  recommended.  Where  supplies 
of  bleaching  powder  are  not  easily  available, 
the  author  considers  that  it  may  be  profitable 
to  establish  electrolytic  plant;  but  under  ordi- 
nary circumstances  the  use  of  bleaching  pow- 
der has  been  found  equally  efficient  and  a 
good  deal  cheaper.  Only  under  exceptional 
circumstances  is  more  than  one  part  of  avail- 
able chlorine  per  million  required  to  purify 
water.  Spore-forming  bacteria  are  less  affect- 
ed by  this  treatment  than  non-spore  formers ; 
but,  fortunately,  the  organisms  of  the  ordinary- 
water-borne  diseases,  such  as  typhoid,  dysen- 
tery, and  cholera,  have  no  spores,  and  are 
readily  killed.  Thus  any  measures  which  will 
remove  the  coli,  which  organisms  are  more  re- 
sistant than  those  named  above,  will  also  re- 
move the  more  dangerous  germs.  This  meth- 
od of  sterilization,  in  the  author's  opinion, 
lowers  the  cost  of  the  constructional  works, 
and  is  "perhaps  the  simplest  and  cheapest" 
process  of  sterilization,  and  is  in  use  in  more 
places  than  any  other  method.  "If  the  dilu- 
tion is  high,  and  the  time  factor  before  deliv- 
er}' is  cared  for.  there  will  be  no  complaints" 
as  to  taste  or  smell. 


Cost  of    Water    Power    Plants. — Wat 

power  plants  vary  exceedingly  in  cost,  run- 
ning from  $34  to  $287  per  horse  power.  The 
15,500  net  h.  p.  with  complete  electric  equip- 
ment and  transmission,  cost  $225.80  per  unit 
on  the  Chicago  Drainage  Canal,  where  the 
head  is  28  ft.  At  Delta.  Pa.,  a  550  h.  p.  plant 
with  a  transmission  of  5  miles,  cost  $54  per 
h.  p. 


Culebra  Excavation  for  September. — The 

excavation  in  the  central  division  of  the  canal 
for  September  aggregated  1,361,445  cu.  yds., 
of  which  1,340,173  cu.  yds.  were  taken  from 
Culebra  cut.  This  is  the  highest  September 
record  in  the  Culebra  section  since  the  com- 
mencement of  the  work. 
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DRAINAGE    AND    IRRIGATION  SECTION 


Methods  and  Cost  of  Constructing  East 
Park   Dam,   California,  Orland 
Project,  U.  S.  Reclamation 
Service. 

Contributed  by  E.  G.  Hopson,  Supervising-  Engi- 
neer, TJ.  S.  Reclamation  Service,  Portland. 

The  East  Park  Dam  of  the  Orland  Project 
of  the  U.  S.  Reclamation  Service  lies  on  one 
of  the  upper   feeders   of   Stony   Creek,  the 


Water  durfoce  Q — 1 


[1155 
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Fig.    1 — Cross-Section    Showing  Sequence 
and  Progress  of  Concreting,  East  Park 
Dam,  Orland   Reclamation  Project, 
California. 


principal  tributary  of  the  Sacramento  River 
from  the  Coast  Range  portion  of  its  drainage 
area.  Like  all  of  the  Coast  Range  tributaries 
the  summer  flow  of  Stony  Creek  is  insignifi- 
cant, although  the  winter  and  spring  runoff  is 
frequently  excessive. 

The  natural  yield  of  Stony  Creek  is  ordi- 
narily ample  for  all  irrigation  purposes  up  to 
and  including  May  of  each  year,  but  for  the 
remainder  of  the  irrigating  season  an  artifi- 


there  would  have  been  required  in  an  av- 
erage year  32,000  acre-feet  of  storage  water 
to  supplement  the  natural  flow  of  the  creek. 
Owing,  however,  to  the  occurrence  of  seasons 
of  unusual  drought,  the  actual  storage  to  be 
provided  should  exceed  the  above  figure  in 
order  to  provide  a  margin  of  stored  water  to 
be  carried  over  from  year  to  year.  The  rec- 
ords during  the  nine-year  period  above  re- 
ferred to,  show  that  in  order  to  maintain  a 
full  supply  on  the  irrigable  lands  during  dry 
years  the  draft  on  storage  would  have  ex- 
ceeded 40,000  acre-feet  per  annum  on  three 
several  years.  The  reservoir  at  East  Park 
has  been  built  of  a  capacity  of  46,000  acre- 
feet,  which  appears  adequate  for  any  except 
extremely  abnormal  conditions. 

The  dam  site  is  a  notch  in  a  great  con- 
glomerate dike  or  ridge  extending  in  a  north 
and  south  direction,  characteristic  of  the  folds 
of  the  Coast  Range  area.  The  river  has  cut 
through  this  ridge  a  deeply  eroded  channel, 
and  during  ages  has  built  up  its  bed  with  sand 
and  gravel  deposits,  so  that  the  level  of  the 
stream  today  lies  some  40  or  50  ft.  above  the 
originally  eroded  rock  bottom.  It  was  de- 
cided by  the  Reclamation  Service  to  adopt  a 
solid  concrete  dam  of  gravity  section  built  on 
a  plan  arching  up-stream  to  a  horizontal  radius 
of  275  ft.  The  spillway  was  located  about 
one-half  of  a  mile  from  the  dam  at  a  de- 
pression in  the  same  ridge  on  which  the  dam 
was  located.  At  three  other  points  on  the 
reservoir  margin  where  low  places  occurred 
small  earth  dikes  were  built.  The  total  cost 
of  all  construction  work  for  dam,  spillway 
and  dikes  was  estimated  at  $198,000,  including 
an  allowance  of  25  per  cent  for  engineering, 
administration  and  contingencies. 

The  construction  work  was  contracted  with 
the  Stanley  Contracting  Co.  of  San  Francisco 
in  October,  1908,  the  furnishing  of  cement, 
gates  and  other  incidentals  to  be  done  by  the 
United  States.  Work  was  commenced  in  the 
fall  of  1908  and  completed  in  July,  1910.  The 
actual  cost  of  construction  and  furnishing  ma- 
terial, including  engineering  and  administra- 
tion was  $148,564,  being  about  $50,000  less 
than  the  estimate.  Additional  work  has,  how- 
ever, been  found  necessary  to  protect  the  toe 
of  the  spillway,  the  estimated  cost  of  same 
being  $30,000.  The  net  cost  of  the  completed 
works  will,  therefore,  not  be  far  short  of 
$180,000,  or  $20,000  less  than  the  estimate. 

The  maximum  height  of  the  dam  is  140  ft. 
above  the  foundation  rock ;  the  length  along 
the  top  is  249  ft.    Figure  1  shows  the  maxi- 


a  depth  of  65  ft.  below  the  water  surface  of 
the  reservoir.  No  notable  difficulties  occurred 
during  construction.  The  principal  material 
excavated  for  the  foundation  was  sand  and 
gravel.  Two  pumps — one  5  ins.  and  one  6 
ins. — easily  handled  all  of  the  water  in  the 
foundation  pit.  Figure  2  gives  a  good  idea 
of  the  excavation  for  the  foundation.  The 
excavation  did  not,  as  was  anticipated,  dis- 
close a  fault  or  plane  of  fracture  or  movement 
in  the  conglomerate  dike,  it  being  evident  that 
the  gorge  originated  only  through  water  ero- 


Fig.    2 — Excavation    for    East    Park  Dam, 
Showing  Rock  Buttresses. 

sion.  Figure  2  shows  the  large  natural  rock 
buttresses  disclosed  by  the  excavation,  which 
make  an  ideal  bond  for  the  concrete  dam. 

Good  sand  and  gravel  for  concrete  were 
found  in  the  immediate  vicinity  of  the  dam 
or  within  a  hauling  distance  of  about  a  mile. 
All  material  used  was  segregated  by  screening 
through  %-in.,  1-in.  and  3-in.  circular  holes. 
The  engineers  made  mechanical  analyses  of  the 
concrete  aggregates  during  the  progress  of 


Figs.  3  and  4 — Upstream  and  Downstream  Faces  of  East  Park  Dam. 


<  i.il  supply  is  necessary.  The  Orland  Project 
.is  at  present  approved  includes  about  11,000 

acres  of  irrigable  land  in  Glenn  County  Call- 

foi  ma,  on  both  idc  of  (he  Southern  I'acilic 
Railroad.  The  Government  engineers  have 
computed  that  on  the  basis  of  nine  years 
stream  flow  measurements  that  are  on  record 


mum  cross  sect  ion  of  the  structure  and  the 
methods  used  m  building  up  and  bonding  the 
mass  of  the  concrete.  Kxpansion  joints  run- 
ning entirely  through  the  structure  were  built 
at  intervals  of  20  ft.  Two  outlets  were  pro- 
vided: One  L'l  ins.  in  diameter  at  a  depth  of 
K.'i  ft,,  and  the  main  outlet,  a   1x5  ft.  gate  at 


the  work  ill  order  to  secure  desirable  propor- 
tions in  the  mix.  Adjustments  were  made  in 
the  proportions  lioin  tune  to  tune  as  required. 
All  concrete  was  placed  wet  and  well  watered 
foi  ten  days  thereatter. 

Figures  3  and  I  show  the  upstream  and 
downstream  views  of  the  completed  structure. 
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the  latter  being 
second-feet  were 
the  upper  outlet 
somewhat  more 
dam  and  reservoi 


taken  at  a  time  when  250 
being  discharged  through 
conduit.  Figure  5  gives  a 
comprehensive  view  of  the 
r. 


The  concrete  was  mixed  in  standard  revolv- 
ing mixers  and  handled  by  cars  and  track. 

The  principal  item  of  construction  was  plac- 
ing concrete  in  the  dam  and  spillway  as  given 
in  Tables  I  and  II. 


Fig.  5 — General   View  of  East  Park  Dam  and  Reservoir. 


The  spillway  shown  in  Figure  6  consists  of 
nine  semi-circular  reinforced  concrete  arches 
supported  by  massive  abutments.  This  design 
was  adopted  with  a  view  to  securing  the 
greatest  possible  length  of  spillway  with  a 
minimum  of  construction  cost.  The  spillway 
length  is  430  ft.  Its  estimated  discharge  ca- 
pacity with  a  depth  of  3.8  ft.  on  its  crest  is 
10,000  second-feet  (about  twice  the  maximum 
flood  peak  on  record).  The  spillway  was 
founded  on  shale  rock  and  below  the  struc- 
ture no  attempt  was  made  to  protect  this  rock 
from  erosion,  it  being  considered  that  although 
some  weathering  and  erosion  might  occur  and 
ultimately  a  masonry  lining  be  necessary,  the 
shale  was  sufficiently  resistant  in  itself  to  war- 
rant deferring  such  protection  for  some  time. 
The  event,  however,  has  disproved  this  fore- 
:ast,  as  on  March  7,  1911,  the  reservoir  was 
entirely  filled  and  about  2,000  second-feet  of 
water  passed  over  the  spillway.  Experience 
showed  that  the  shale  below  the  spillway  was 
inadequate  to  resist  the  erosive  action  of  a 
large  flow,  deep  channels  being  scored  in  its 
surface  up  to  a  point  about  50  ft.  below  the 
spillway  structure  itself.  The  United  States  is 
now  extending  the  masonry  of  the  spillway 
for  a  distance  of  about  200  ft,  terminating  the 
structure  on  the  solid  conglomerate  rock. 

Some  facts  and  cost  figures  about  the  dam 
ind  spillway  construction  will  probably  be  of 
interest,  as  the  job  is  a  compact  one  free  from 
^implications. 

All  cement  was  manufactured  at  Tolenas, 
California,  cost  price  f.  o.  b.  cars  being  $1.55 
per  barrel.  The  cost  delivered  at  the  nearest 
railroad  station  to  the  work  was  $2.05  per 
barrel.  Cement  and  all  material  brought  by 
"ail  required  hauling  over  18  miles  of  mountain 
road.  The  average  price  of  hauling  cement, 
iron  work  and  other  materials  was  32  cts.  per 
ton  mile.  The  cost  of  road  haul  and  storage 
for  cement  was  $1.08  per  barrel,  so  that  the 
net  cost  delivered  at  the  work  was  $3.13  per 
)arrel. 

In  the  main  dam  the  total  concrete  built  was 
12,202  cu.  yds.,  in  which  12,382  barrels  of  ce- 
ment were  used,  or  1.01  bbls.  per  cubic  yard 
if  concrete.  The  mixture  was  generally  pro- 
portioned at  1  volume  of  cement  to  10  of  the 
unmixed  aggregates. 

In  the  spillway  a  richer  grade  of  concrete 
was  used,  the  total  yardage  being  1,456,  in 
which  were  placed  1,758  barrels  of  cement,  or 
1-21  bbls.  per  cubic  yard.  The  mixture  was 
generally  proportioned  at  one  of  cement  to 
Bgnt  of  the  unmixed  aggregates. 


TABLE  I.— COST  OF  CONCRETE  IN  SPILL- 
WAY, 1,456  CU.  YDS. 

Total  Cost  per 

Items.  cost.     cu.  yd. 

Cement  delivered  at  R.  R.  station 

(1,758  bbls.)   $3,620.99  $2,437 

Cement — hauling  and  storing   1,961.25  1.340 

Form— Material    373.15  0.260 

Form— labor    1,418.50  0.980 

Sand  and  gravel — labor  and  fur- 
nishing   2,438.80  1.670 

Mixing  and  placing   1.3SS.70  0.96O 

Finishing    414.40  0.280 

Total    $7,977 

Preparatory  expense   $  161.35  0.111 

Interest  on  investment                    1,259.00  0.869 

Plant  depreciation                               318.95  0.218 

Miscellaneous  and  supplies                654.71  0.447 

Total    $1,635 

Superintendence   $1,233.41  0.846 

Engineering                                          913.91  0.62S 

General    administration                    1,503.27  1.032 

Grand  total    $12.11S 


TABLE  II.— COST  OF.  CONCRETE  IN  MAIN 
DAM,  12,202  CU.  YDS. 

Total  Cost  per 

Items.                                        cost.  cu.  yd. 
Cement  delivered  at  R.  R.  sta- 
tion (12,382  bbls.)  $25,333.86  $2,076 

Cement— hauling  and  storing...  13,394.98  1.097 

Forms— Material                              2,054.39  0.168 

Forms— labor                                   5,143.45  0.424 

Sand  and  gravel — labor  and  fur- 
nishing                                           7,074.20  0.580 

Mixing  and  placing  concrete...    5,304.29  0.434 

Finishing                                           429.60  0.035 

Total    $4,814 

Preparatory  expense  $  1,817.57  0.149 

Interest   on   investment                   4,326.00  0.354 

Plant  depreciation                           3,201.31  0.262 

Miscellaneous  and  supplies            6,700.08  0.550 

Total    $1,315 

Stream   control   and  unproduc- 
tive work  at  quarry  $  2,611.34  0.213 

Superintendence                                 7,530.02  0.617 

Engineering                                       5,800.14  0.475 

General  administration                   9,540.59  0.782 

Grand  total    $8,216 


ture  to  carry  oft  any  water  passing  through 
the  expansion  joints,  and  deliver  it  into  the 
outlet  conduit.  These  drains  are  to  a  consid- 
erable extent  successful,  most  of  the  perco- 
lating water  being  intercepted.  In  spite,  how- 
ever, of  the  drains  and  of  the  care  taken  in 
construction  to  avoid  any  continuous  joints 
through  the  dam,  seepage  water  forces  its 
way  through  the  masonry,  following  mostly 
horizontal  plates  between  the  several  blocks  of 
concrete.  Figure  4  shows  the  points  where 
seepage  water  appears  on  the  downstream  face. 
The  amount  of  this  seepage  is  inconsiderable, 
usually  not  being  sufficient  to  maintain  a  con- 
tinuous flow  to  the  bottom  of  the  dam.  Its 
most  serious  defect  is  discoloration  and  un- 
sightliness. 

The  dam  was  built  under  the  direction  of 
Mr.  W.  W.  Schlecht,  Project  Engineer,  as- 
sisted by  Mr.  F.  H.  Tillinghast,  Resident  En- 
gineer. The  writer  was  in  general  charge  of 
the  work.  Other  officials  connected  with  the 
work  are  Mr.  F.  H.  Newell,  Director;  A.  P. 
Davis,  Chief  Engineer;  D.  C.  Henny  and  J. 
H.  Quinton,  Consulting  Engineers. 

The  Designing,  Mapping  and  Report- 
ing of  Drainage  Systems. 

Contributed  by  J.   L.   Parsons,   Drainage  and 
Civil  Engineer,  Humboldt,  Iowa. 

In  addition  to  the  accurate  planning  of  the 
details  of  location,  depth  and  sizes  of  a  tile 
system  the  necessary  accessories,  as  outlet  re- 
taining walls  and  storm  water  inlets  should 


Fig  6 — General  View    of  Concrete  Spillway  for  East  Park  Dam. 


The  dam  has  successfully  withstood  one 
season's  test  of  full  reservoir.  Before  water 
was  backed  up  against  the  dam,  sighting  marks 
were  placed  on  the  rock  abutments  at  either 
end  of  the  structure  and  on  the  structure  it- 
self for  use  in  determining  whether  any  de- 
flection took  place  under  full  reservoir  pres- 
sure. Careful  observations,  however,  failed  to 
detect  any  movement. 

There  was  a  somewhat  elaborate  system  of 
interior  drainage  contrived  in  the  dam  struc- 


be  as  thoroughly  designed.  Tile  systems  de- 
signed and  constructed  in  accordance  with 
proper  principles  in  all  other  details  are  sub- 
ject to  serious  failure  at  critical  times  if  these 
important  items  are  entirely  neglected  or 
faultily  designed.  The  design  of  an  outlet 
protection  for  a  tile  main  is  governed  by  the 
location  of  the  outlet  portion  of  the  tile  line 
with  reference  to  the  natural  watercourse, 
the  elevation  of  the  outlet  channel  as  com- 
pared with  the  level  of  the  tile  outlet  and 
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the  nature  of  the  soil  at  the  outlet.  For  all 
tile  outlets  whether  consisting  of  a  natural 
draw  or  channel  or  an  open  ditch  it  is  prefer- 
able to  locate  the  outlet  portion  of  the  line 
to  one  side  of  the  overflow  watercourse  as 
far  as  topographical  limits  and  straight 
courses  will  permit  because  of  the  dangerous 
tendency  of  overflow  waters  to  wash  channels 
through  the  looser  soil  over  the  tile  line,  cut 
their  way  around  the  retaining  wall  and  even- 
tually undermine  the  wall,  expose  portions  of 


10  Corrugated  or 
Smer  Pipe 


Fig.  1 — Design  of  Outlet  for  Tile  Under 
12  Inches  Diameter. 


the  tile  line  and  wash  the  wall,  tile  and  large 
quantities  of  earth  into  the  outlet  channel.  In 
cases  where  open  ditches  serve  as  outlets 
combination  flood  water  and  tile  outlets  may 
be  constructed  so  designed  as  to  receive  the 
overflow  waters  into  the  tile  line  at  a  point 
near  the  outside  edge  of  the  waste  bank.  This 
plan  necessitates  the  location  of  the  tile  lines 
in  the  lowest  points  near  the  ditch  and  the  col- 
lection and  discharge  of  all  tile  and  flood 
waters  at  one  point  thus  resulting  in  the  maxi- 
mum pressure  against  the  joints  of  the  tile 
and  retaining  walls  and  the  consequent  neces- 
sary installation  of  complicated  and  expensive 
outlet  protections.  Because  of  these  objec- 
tions it  usually  proves  more  satisfactory  to 
locate  the  outlets  of  all  tile  lines  in  the  higher 
ground  to  one  side  of  the  watercourses  and 
design  separate  outlets  for  the  flood  waters 
through  the  waste  banks  in  the  low  points. 
This  method  allows  the  design  of  simpler 
tile  outlet  walls  and  will  insure  the  tile  for 
all  practical  purposes  permanently  against 
washouts.  Then  only  flood  waters  remain  to 
be  carried  through  the  waste  banks  and  less 
expensive  ditch  inlets  may  be  constructed 
and  maintained  for  this  purpose.  All  tile  out- 
lets should  be  protected  by  means  of  corru- 
gated steel  pipes  or  cemented  sewer  pipe  to 
prevent  the  water  confined  in  the  tile  line 
from  forcing  through  the  joints,  displacing 
the  soil  surrounding  the  tile  and  gradually 
scouring  the  surrounding  soil  into  the  outlet 
channel.  This  tendency  is  greatly  exaggerated 
if  surface  waters  are  allowed  to  pass  over 
the  tile  line.  Therefore  the  less  surface 
water  that  must  be  contended  with  and  the 
more  substantial  the  soil  at  the  outlet  the  less 
becomes  the  necessity  of  massive  expensive 
retaining  walls.  For  smaller  sizes  of  tile  and 
average  conditions  corrugated  steel  pipes  se- 
■  Ured  by  heavy  stakes  or  walls  constructed 
according  to  retaining  wall  design  Fig.  1  arc 
satisfactory.  For  sizes  ranging  from  12-in. 
to  the  largest  sizes  in  use,  wing  walls  insure 
greater  pennant-my-retaining  waJl  design 
I  n-  ■>.  When  the  topographical  formation 
renders  it  necessary  to  place  the  outlet  in  a 
natural  watercourse-  straight  walls  similar  to 
retaining  wall  design  big.  I.  built  well  into 
the  banks  on  each  side  of  the  channel  and 
of  proportionately  greater  dimensions  arc 
best  In  the  last  case  overflow  waters  may 
In  allowed  to  pass  over  the  top  of  the  wall  or 
In-  diverted  to  tin-  tile  line  through  an  inlet, 
it  being  usually  advisable  to  allow  it  to  pass 
over  tbr-  wall  ami  evade  the  tendency  of  the 
soil  around  the  inlet  to  heroine  displaced  and 
endanger   tin-   entire   wall.     The  removal  of 


tile  and  overflow  waters  through  the  waste 
banks  into  open  ditches  at  the  same  points 
may  be  affected  by  planning  an  inlet  in  ac- 
cordance with  inlet  design  Fig.  1  over  the 
tile  line  back  of  the  waste  bank,  providing 
for  a  retaining  wall  at  the  outlet  similar  to  re- 
taining wall  design  Fig.  2  and  replacing  the 
portion  of  the  tile  line  between  the  inlet  and 
retaining  wall  with  corrugated  steel  pipe  or 
thoroughly  cemented  sewer  pipe  the  size  be- 
ing proportionately  greater  to  provide  capaci- 
ty for  the  combined  tile  and  overflow  dis- 
charge. Because  of  the  churning  action  of 
the  water  in  front  of  tile  outlet  walls  and 
its  resulting  tendency  to  undermine  the  wall, 
all  outlet  protections  should  be  provided  with 
floors  for  the  discharge  water  to  flow  over. 

The  advisability  of  providing  tile  lines  with 
inlets  as  an  aid  in  the  rapid  removal  of  sur- 
face waters  is  open  to  question  because  of 
the  serious  tendency  of  such  inlets  to  become 
clogged  with  rubbish,  to  carry  silt  into  the 
tile  lines  and  sometimes  to  become  the  recep- 
tacles of  stones  and  rubbish  thrown  into  them 
by  thoughtless  persons.  However  if  they  are 
designed  and  constructed  properly,  placed  in 
the  lowest  points  and  every  precaution  taken 
to  prevent  failure  they  prove  valuable  ad- 
juncts to  tile  lines.  The  capacity  of  pipe 
placed  vertically  being  largely  in  excess  of 
that  of  pipe  placed  horizontally  for  the  same 
diameters  the  inlets  need  not  be  of  large  diam- 
eter. Also  as  provision  can  very  seldom  be 
made  for  the  cleaning  of  inlets  it  is  not  ad- 
visable to  construct  expensive  silt  well  inlets. 
Those  constructed  over  the  tile  lines  and  di- 
recting the  surface  water  immediately  into 
the  tile  and  so  constructed  as  to  prevent 
clogging,  the  entrance  of  silt  and  the  washing 
of  the  soil  surrounding  the  inlet  prove  eco- 
nomical and  efficient — inlet  design  Fig.  3.  In 
cases  where  the  tile  line  for  other  reasons 
cannot  be  located  through  the  lowest  points 
the  inlets  may  be  constructed  to  one  side  of 
the  line  and  connected  to  the  tile  line — Inlet 
Design  Fig.  4.  Where  surface  conditions  al- 
low inlets  should  be  located  under  fence  lines 
and  similar  places  so  that  farming  operations 
will  be  least  interfered  with,  and  if  placed  in 
a  cultivated  field  they  should  be  marked  with 
a  number  of  large  stones  to  protect  them  from 
injury.    Aside  from  the  advantages  of  sim- 
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sonable  straiglitness  has  already  been  formed 
by  natural  agencies.  The  minimum  require- 
ments of  tributary  tile  mains  must  largely 
govern  the  design  of  the  depths  of  open 
ditches.  After  these  requirements  are  com- 
plied with  such  variations  as  to  grade  depth, 
width  and  slopes  may  be  made  as  soil  condi- 
tions, topography  and  the  quantity  of  water 
to  be  removed  may  demand  or  allow.  In  dis- 
tricts where  all  necessary  tributary  tile  mains 
are  not  included  as  parts  of  the  proposed  en- 
terprise the  lengths  and  necessary  fall  should 
be  closely  estimated  for  all  such  lines  and 
the  locations  of  their  points  of  discharge  and 
their  outlet  elevations  noted  on  the  ditch  pro- 
file. Those  lines  requiring  the  lowest  outlet 
elevations  necessarily  arbitrarily  fix  the  mini- 
mum of  depth  of  ditch  possible.  Because  of 
the  universal  tendency  of  ditches  with  flat 
gradients  to  collect  silt  and  rubbish  and  as 
branch  tile  lines  of  flat  grades  cannot  success- 
fully drain  adjacent  lands  when  discharging 
below  the  ditch  water  level  for  extended  pe- 
riods of  time  all  such  ditches  should  be  de- 
signed deeper  than  the  minimum  outlet  re- 
quirements demand.  The  erosive  nature  of 
the  soil,  the  gradient  and  the  level  of  the 
water  in  the  ditch  at  time  of  severe  rains 
largely  determine  the  necessary  extent  of  this 
depth  factor  of  safety.  In  the  case  of  ditches 
constructed  through  substantial  soils,  as  clay 
or  hardpan,  and  of  minimum  grades  of  3  ft. 
per  mile  the  additional  depth  below  the  eleva- 
tion of  the  lowest  tile  outlet  grade  lines 
should  not  be  less  than  2  ft.  Ditches  of  gra- 
dients less  than  3  ft.  per  mile  tend  to  fill 
above  the  planned  grade  line  even  in  the  best 
of  soils  and  the  period  of  time  they  may  be 
maintained  without  expensive  reconstruction 
may  be  materially  extended  by  planning  addi- 
tional depths  of  3  ft.  or  more.  The  proper 
minimum  depths  of  ditches  to  be  constructed 
through  shifting  soils,  as  sand  or  peat,  can- 
not be  so  definitely  decided.  Thick  sub-soil 
strata  of  sand  overlaid  with  denser  soils  ren- 
der ditch  construction  and  maintenance  ex- 
tremely difficult  of  accomplisment  as  the  sand 
strata  invariably  contains  sufficient  water 
to  render  the  sand  semi-fluid  and  cause  it  to 
flow  toward  the  center  of  the  ditch  as  rapidly 
as  excavated.  This  results  in  the  undermin- 
ing and  caving  of  the  berms  and  waste  banks 
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Fig.  2 — Design  of  Outlet  for  Tile  from  12  Inches  Diameter  Upward. 


plicity  of  construction,  minimum  cost  and  ef- 
ficiency of  inlets  placed  directly  over  tile 
lines  they  prove  very  convenient  for  the  in- 
spection of  the  interior  of  the  tile. 

l-'oi  the  successful  drainage  of  the  larger 
watersheds  which  cannot  be  economically 
drained  by  tile  mains  artificial  ditches  must 
be  const  ructed  foi  outlet  purpi  ises  unless  a 
channel  of  sufficient  lize  and  capacity  of  rca- 


during  construction  causing  a  general  dis- 
figurement of  the  ditch  without  any  appre- 
ciable gain  in  depth.  A  more  permanent  ditch 
can  be  constructed  under  such  conditions  by 
planning  the  grade  line  just  above  the  sand 
strata  it  the  outlet  requirements  can  be  rea- 
sonably complied  with  by  such  a  design. 
W  hen  sand  strata  must  be  penetrated  a  great- 
er depth  than  necessary  under  normal  con- 
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:ions  should  be  specified  and  methods  of 
instruction  required  which  will  most  effect- 
lly  insure  successful  construction.  The 
oblem  of  designing  ditches  through  peat 
ds  differs  in  that  the  troublesome  soil  is 
mid  at  the  surface  and  the  difficulty  of  se- 
rirg  permanent  depth  arises  from  the  ten- 
ncy  of  the  slushy  soil  to  flow  into  the  ditch 
ring  construction  and  of  the  peat  to  settle 
ter  construction  and  thus  reduce  the  depth 

To  be  Covered  with  Rock  or  Bats 
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diameter  to  Equal  that 
f  Tile  Line  up  ro  15  Max 
Mameter  tobe  15" 
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g.  3 — Design  for  Inlet  Directly  Over  Tile 
Line. 

the  ditch.  In  this  case  provision  must 
made  for  excavating  approximately  2  ft. 
depth  in  addition  to  the  2  to  3  ft.  addi- 
nal  depth  required  as  an  outlet  factor  of 
:ety.  These  excess  depths  necessitated  by 
;  conditions  of  flat  gradients  combined  with 
her  ordinary  or  semi-fluid  soils  become  less 
:essary  as  the  rate  of  grade  increases, 
e  required  elevations  being  thus  fixed  on 
•  ditch  profile  in  accordance  with  the  limita- 
ns  of  outlet  requirements,  soils  and  grades, 
:  grade  line  may  be  planned  for  the  entire 
ch.  With  due  consideration  given  to  the 
:sence  of  sand  strata  and  outlet  require- 
:nts  the  grade  should  be  sufficiently  uni- 
•m  to  evade  abrupt  changes  of  rate  of  fall 
>m  steep  to  flat  as  velocities  greater  than 

0  to  0.80  ft.  per  second  result  in  more 
less  erosion  of  the  channel  and  the  con- 

[uent  depositing  of  the  suspended  matter 
the  portion  of  the  ditch  having  a  less  ve- 
ity. 

rhe  rate  of  side  slope  that  should  be  de- 
ned  for  open  ditches  depends  principally 
dii  the  stability  of  the  soil  although  consid- 
ttion  should  be  given  to  the  method  of  ex- 
ration  that  will  be  most  feasible  in  each 
se.  The  angle  of  repose  of  soils  varies 
th  the  degree  of  fluidity  of  the  soil  when 
xed  with  water  and  unless  this  angle  is 
proached  in  ditch  construction  the  caving 
the  banks  is  certain  to  result.  As  the  in- 
riable  erosive  action  of  running  water  in 
en  ditches  is  to  wear  away  the  lower  cor- 
rs  of  the  channel  eventually  reducing  the 
)ss-section  to  a  rectangular  or  U-shape,  it 
not  advisable  to  plan  'ditches  of  too  great 
e  slopes  as  all  excess  soil  in  the  lower 
rners  of  the  ditch  must  finally  erode  and 
t  the  ditch  or  be  carried  beyond  the  ditch 
d  deposited.    On  the  contrary  if  the  slopes 

1  too  abrupt  for  the  character  of  the  soil 

I  upper  edges  of  the  ditch  will  first  erode 

0  the  ditch  and  later,  after  the  edges  have 
:ome   sodded  and  more   stable,  the  ditch 

II  wash  out  and  fill  to  its  final  form.  Thus 
:  _  design  of  slopes  should  be  based  upon 

investigation  of  the  soil  which  will  ascer- 
n  as  nearly  as  possible  the  slope  at  which 

1  edges  of  the  ditch  will  remain  stable  as 
nstructed  and  as  little  earth  remain  in  the 
ver  corners  of  the  ditch  for  future  dis- 
icement  as  permissible.    The  proper  slopes 

accomplish  this  result  vary  from  V2  hori- 
ntal  to  1  vertical  in  very  stable  soils  to  2 
1  for  the  sandy  and  gravelly  soils,  a  slope 
1  to  1  being  most  generally  satisfactory 
r  average  soils.    As  the  larger  per  cent  of 


open  ditches  are  constructed  by  floating 
dredges  it  is  difficult  to  enforce  flat  side 
slopes  as  it  is  difficult  for  dredge  crews  to 
shape  invisible  slopes  and  as  a  result  they 
usually  tend  to  approach  vertical  slopes. 
Ditches  to  be  thus  constructed  should  be 
planned  with  as  slight  slopes  as  allowable 
and  the  plans  rigidly  enforced,  or  provision 
made  for  construction  by  dry  land  machines 
by  the  use  of  which  slopes  can  be  more 
readily  shaped. 

The  proper  width  of  berm,  or  clear  space 
between  the  edges  of  the  ditch  and  waste 
banks,  to  design  also  depends  largely  upon 
the  stability  of  the  soils  and  the  weight  of 
the  waste  banks.  As  the  average  practicable 
excavating  machine  is  not  constructed  to 
economically  remove  the  waste  a  greater  dis- 
tance than  necessary  to  leave  a  clear  berm  of 
6  to  8  ft.  it  is  usually  best  to  limit  the  re- 
quirements to  these  widths  and  specify  the 
proper  slopes  and  standards  of  construction 
to  prevent  the  caving  of  the  berms  as  much 
as  possible.  In  case  of  very  large  deep  ditches 
the  excavated  material  from  which  forms 
extensive  and  weighty  waste  banks,  widths 
of  berms  should  be  fixed  at  8  to  12  ft.  de- 
pending upon  the  stability  of  the  supporting 
soil  and  the  machinery  required  capable  of 
removing  the  waste  to  such  distances  success- 
fully. 

A  particularly  important  corrollary  of  the 
foregoing  features  of  open  ditches  is  the  base 
width  which,  together  with  the  depth  and 
gradient,  controls  the  capacity  of  the  ditches 
and  their  consequent  success  or  failure.  Be- 
cause of  the  aggravated  filling  action  in  ditches 
serving  the  smaller  watersheds  ranging  from 
1,000  to  4,000  acres  the  minimum  base  width 
of  ditches  should  not  be  less  than  8  ft.  Also 
as  dredging  outfits  must  necessarily  be  built 
for  the  construction  of  ditches  of  average 
widths  there  are  very  few  in  use  small  enough 
to  successfully  excavate  ditches  of  4  ft.  and 
6  ft.  bases.  Contractors  securing  ditches  of 
the  narrower  base  widths  naturally  tend  to 
excavate  channels  of  the  required  top  width 
and  8  or  10-ft.  bases  thus  leaving  too  per- 
pendicular side  slopes.  Hence  it  is  more 
practicable  to  receive  bids  on  ditches  designed 
with  the  wider  base  widths ;  more  satisfac- 
tory side  slopes  are  insured  and  ditches  are 
secured  with  safer  margins  of  capacity  to  off- 
set the  inevitable  excess  filling  incident  to 
the  smaller  watersheds — insufficient  water  and 
resulting  lack  of  pressure  in  the  ditches  over 
the  necessary  periods  of  time  to  render  them 
self-cleaning.  The  base  widths  for  ditches 
draining  watersheds  of  greater  extent  are 
necessarily  determined  by  the  amount  of  water 
to  be  removed  in  a  given  time,  a  factor  which 
has  generally  been  assumed  by  means  of  a 


culture  from  river  measurements  and  rainfall 
records  adopted  a  standard  rate  of  run-off  of 
3/1G  in.  in  depth  in  24  hours  from  the  larger 
sub-watersheds  and  V2  in.  from  the  smaller 
watersheds  as  a  basis  for  planning  suggested 
drainage  improvements  along  the  West 
Branch  of  the  Des  Moines  River.  This  depth 
may  safely  be  adopted  as  a  standard  average 
for  watersheds  of  similar  rates  of  maximum 
rainfall  and  similar  topography — slightly  roll- 
ing with  average  watercourse  slopes  of  2V2 
to  3  ft.  per  mile.  Where  the  means  are  avail- 
able during  the  survey  of  the  larger  districts 
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Fig.  A — Design  for  Inlet  Located  to  One 
Side  of  Tile  Line. 

records  should  be  kept  of  natural  stream  dis- 
charges over  as  long  periods  of  time  as  pos- 
sible and  the  known  discharge  of  similar 
watersheds  investigated  and  compared.  Al- 
though a  large  number  of  ditches  have  been 
constructed  of  only  sufficient  capacity  for  the 
removal  of  M  in.  in  depth  in  24  hours  and 
sometimes  even  less  with  surprising  success 
in  the  more  level  districts,  these  ditches  in 
time  have  demonstrated  their  failure  as  out- 
lets for  lateral  drainage.  Such  ditches  lack- 
ing any  excess  capacity  at  times  of  unusual 
rainfall  are  taxed  to  their  full  capacity  over 
extended  periods  of  time  and  thus  seriously 
restrict  the  discharge  of  tile  mains  which  are 
later  constructed  as  outlets  for  adjoining  low 
lands.  As  a  result  these  ditches  serve  effi- 
ciently as  overflows  for  surface  waters  but 
fail  to  accomplish  their  more  important  func- 
tion of  making  possible  the  permanent  rec- 
lamation of  valuable  soils  by  tile  under- 
drainage. 

A  number  of  formulas  have  been  devel- 
oped for  ascertaining  the  velocity  and  dis- 
charge  of    open    ditches.     Elliot's  formula 
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Fig.  5 — Design  for  Ditch  Inlet. 


process  of  intelligent  guess-work  owing  to 
the  lack  of  data  and  uncertainty  of  influenc- 
ing conditions  upon  the  rate  of  removal.  A 
general  standard  of  run-off  must  be  arbitrari- 
ly assumed  based  upon  the  most  reliable  in- 
formation obtainable  as  in  the  case  of  tile 
drains  and  similarly  this  average  standard 
must  be  varied  to  compensate  for  unusual 
conditions  of  topography,  soil,  and  rainfall. 
Although  in  a  measure  guess  work  these  in- 
fluencing conditions  cannot  be  too  thoroughly 
analyzed.    The  U.   S.  Department  of  Agri- 


which  is  simple  of  application  and  in  general 
use,  is  as  follows : 


Veloctiy 


area  of  waterway 
wet  perimeter 


X  H  X  fall  in  ft.  per  mile. 


The  discharge  equals  velocity  times  the  area 
of  the  waterway  and  the  number  of  water- 
shed acres  which  a  ditch  of  given  proportions 
will  drain  is  found  by  dividing  the  discharge 
by  a  decimal  representing  the  desired  depth 
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of  removal  in  24  hours  as  in  the  case  of  tile 
drain  design.  In  using  any  formula  for  de- 
terminating the  size  of  ditches  a  factor  of  safe- 
ty of  depth  should  be  allowed  for  at  the  top 
of  the  ditch  to  permit  the  efficient  discharge 
of  lateral  tile  lines  as  well  as  the  bottom  to 
allow  for  filling.  The  additional  capacity 
necessary  is  dependent  upon  the  topography 
of  the  adjoining  side  lands.  If  they  are  grad- 
ually sloping  upward  from  the  ditch  banks 
in  such  a  way  that  all  tile  lines  have  sufficient 
head  to  prevent  the  serious  restriction  of 
their  discharge  when  the  ditch  is  running  full 
the  additional  capacity  need  only  be  enough 
to  maintain  the  water  level  6  ins.  to  1  ft.  be- 
low the  edges  of  the  ditch  at  the  shallowest 
points  when  at  the  full  computed  capacity. 
This  factor  of  safety  of  capacity  should  be 
increased,  where  more  level  lands  are  con- 
cerned, enough-  to  maintain  the  water  level 
at  least  3  ft.  below  the  level  of  the  lowest 
ponds  in  the  adjoining  watershed.  A  greater 
margin  is  preferable  to  insure  satisfactory  tile 
drainage,  but  in  no  case  should  this  standard 
be  infringed  upon  unless  the  outlet  conditions 
are  absolutely  prohibitive.  This  discussion 
thus  far  relates  only  to  average  agricultural 
watersheds.  Where  hilly,  mountainous  or  im- 
pervious watersheds  are  concerned  the  rate  of 
removal  must  be  increased  to  as  much  as  2 
to  3  ins.  in  depth  in  24  hours.  Each  case 
must  be  investigated  separately  for  influenc- 
ing conditions.  Other  factors  to  be  consid- 
ered in  fixing  the  rate  of  removal  for  any 
watershed  are  the  reservoir  capacity  of  the 
soil,  the  points  of  discharge  of  sub-watersheds 
and  the  rate  of  discharge  of  each  of  them  in 
relation  to  the  others.  Because  of  the  ten- 
dency of  surface  waters  to  wash  through  the 
waste  banks,  erode  open  channels  for  consid- 
erable distances  and  thus  result  in  the  silting 
of  the  ditch  and  the  damaging  of  the  adjoin- 
ing land  for  farming  purposes,  ditch  inlets 
should  be  provided  at  all  points  where  sur- 
face waters  collect  in  any  quantity — ditch  in- 
let design  Fig.  5. 

Maps,  profiles  and  other  plans  of  drainage 
systems  are  prepared  to  picture  and  record 
actual  conditions  and  proposed  methods  of 
bettering  these  conditions  in  usable  and  per- 
manent form.  Only  the  data  necessary  to  ac- 
complish this  purpose  should  be  included  in 
the  plans.  In  essential  details  these  records 
are  similar  for  all  drainage  systems,  but  be- 
cause of  special  methods  of  procedure  neces- 
sary in  cases  of  legal  organizations  the  plans 
proper  for  private  systems  will  be  considered 
separately  from  those  for  drainage  districts. 
Maps  illustrating  farm  systems,  besides  the 
necessary  arrangement  of  lines  to  distinguish 
section,  quarter  section  and  sixteenth  section 
lines,  should  show  the  main  tile  lines  and  all 
laterals  closely  scaled  as  to  lengths  and  lo- 
cations, the  watershed  boundary  line,  the 
acreages  included  from  each  separate  tract 
of  land,  the  names  of  all  property  owners,  and 
the  outlines  of  all  ponds,  swales  and  water- 
courses. The  locations  of  main  tile  lines 
should  be  tied  in  to  known  corners  and  lines 
by  angles  and  measurements  so  that  they  can 
be  relocated  if  necessary.  The  notation  of 
all  intersection  stations  of  laterals  with  mains 
and  the  accurate  laying  off  of  their  angles 
with  the  mains  and  the  scaling  of  their  lengths 
will  reference  their  location  with  sufficient 
accuracy.  Each  main  and  lateral  is  designated 
l.y  distinguishing  numbers  or  letters  and  the 
sizes  of  tile  noted  on  each  line  at  intervals 
along  their  courses  for  convenience  in  refer- 
ring to  the  plat.  Simpler  and  more  present- 
able maps  result  by  omitting  such  detailed  in- 
formation as  lengths  of  each  tile  line  and  of 
each  si/e  of  tilr  and  tabulating  it  elsewhere. 
Also  on  areas  for  which  a  thorough  tile  sys- 
tem is  planned  numerous  elevations  and  pond 
anil  wet  land  symbols  are  non-essential  as 
these  data  are  evidenced  on  the  profiles. 
However  such  data  should  be  depicted  on  all 
tributary  lands  in  the  watershed  not  included 
at  tin-  lime  for  thorough  drainage  in  order 
that  their  comparative  elevations  at  dctcrmin 
ii  v  higtl  and  low  points  and  topographical 
condition!  may  he  apparent  for  purposes  of 
record,  designing  and  division  of  costs  In 
Caiei  where  contour  snrvevs  have  been  made 
the  engineer  should  prepare  a  contour  map 


for  designing  purposes,  but  should  omit  the 
contour  lines  on  the  more  intelligible  plats 
which  should  be  prepared  for  his  clients.  The 
profiles  for  farm  systems  should  show  the 
tails  of  ground  lines,  grade  lines,  stationing 
for  lengths  of  lines,  vertical  elevations,  rates 
of  gradients,  main  or  lateral  numbers  and 
the  depths  of  cuttings  at  all  stations.  A  state- 
ment of  sizes  of  tile,  lengths  of  each  size  and 
average  depths  of  each  section  of  a  given 
size  prepared  and  shown  in  tabular  form  is 
properly  included  on  the  profile  sheet.  A  rec- 
ord on  the  profile  of  the  total  number  of 
feet  of  each  size  of  tile  is  also  convenient 
for  refernce  in  ordering  tile.  A  detailed  de- 
scription of  the  assumed  bench  mark  to  which 
all  elevations  are  referred  should  also  be  en- 
tered upon  the  profile  sheet.  As  in  the  case 
of  all  drafting  work  the  appearance  of  plats 
and  profiles  is  so  greatly  enhanced  by  neatly 
prepared  titles  that  the  time  spent  in  their 
preparation  is  more  than  amply  repaid  in  the 
prestige  they  create.  If  retaining  walls  and 
inlets  are  included  in  the  design  of  the  sys- 
tem it  is  advisable  also  to  draw  them  upon 
the  profile  sheet,  thus  presenting  all  necessary 
information  upon  the  plat  and  profile  draw- 
ings and  reducing  the  number  of  plans  to 
the  minimum  of  simplicity  for  usage,  filing 
and  transferring  with  deeds. 

Detailed  data  should  be  shown  upon  the 
plans  for  drainage  districts  in  essentially  a 
similar  manner  excepting  tHat  the  range  of 
information  and  methods  of  portrayal  are 
governed  by  the  provisions  of  state  drainage 
laws  and  the  special  purposes  for  which  they 
will  be  used.  All  plats  should  show  water- 
shed lines,  the  accurate  locations  of  open 
ditches  and  tile  lines,  the  elevations  of  all 
ponds  and  low  points  on  every  40-acre  tract 
in  the  watershed,  the  approximate  locations 
and  areas  of  all  ponds  and  sloughs,  the  lo- 
cations of  watercourses,  the '  extent  of  lands 
subject  to  overflow  and  other  information  in 
addition  as  required  by  local  conditions  or 
state  laws.  It  is  best  to  adopt  simple  topo- 
graphical symbols  to  represent  ponds  and 
wet  lands  and  to  use  only  a  sufficient  num- 
ber of  land  condition  divisions  to  clearly  pic- 
ture the  actual  state  of  the  lands  with  refer- 
ence to  drainage.  Lands  not  represented  as 
swamp  or  wet  lands  must  necessarily  be  low 
or  high  lands  which  need  not  be  indicated 
by  special  symbols.  The  general  elevations 
and  slopes  of  such  lands  may  be  shown  by  a 
limited  number  of  recorded  elevations.  A 
complexity  of  symbols  representing  crops, 
buildings  and  other  unessential  information 
should  be  avoided.  It  is  advisable  to  show 
the  locations  of  schoolhouses  and  churches 
and  other  semi-public  buildings  for  the  con- 
venience of  contractors,  land  seekers  and 
other  interested  strangers  in  locating  the  var- 
ious portions  of  the  district.  Towns  need  be 
only  generally  located  on  the  plat  as  separate 
detailed  town  plats  prepared  on  a  larger  scale 
are  usually  necessary.  Every  drainage  engi- 
neer should  endeavor  to  give  character  to 
his  maps  by  making  them  intelligible  and  by 
the  use  of  distinguishing  drafting  methods  as, 
the  inclusion  of  section  numbers  in  small  cir- 
cles, the  insertion  of  small  circles  at  the  in- 
tersections of  all  tile  line  tangents,  the  rep- 
resentation of  open  ditches  by  two  parallel 
lines,  the  double  underlining  of  elevation 
readings  and  the  preparation  of  attractive 
titles,  arrow  heads  to  denote  directions  and 
legends.  Where  it  is  customary  or  required 
by  legal  statute  that  the  responsibility  of  de- 
termining which  lands  of  the  watershed  area 
shall  be  included  for  benefit  assessment  pur- 
poses, shall  rest  upon  the  preliminary  engineer 
it  is  customary  to  show  two  distinct  boundary 
lines  upon  the  plat ,  one  including  all  forties 
which  will  be  benefited  anil  called  a  district 
line  and  the  other  encircling  all  forties  and 
fractions  of  forties  in  the  watershed  area 
and  called  the  watershed  boundary  line.  A 
prec  ise  level  survcv  is  necessary  to  determine 
this  arbitrary  line  between  benefited  and  non- 
I'cnclitcd  lands.  I  be  basis  upon  which  these 
different  classes  of  land  should  be  distin- 
guished will  be  discussed  in  more  detail  un- 
der the  title  "Division  of  Costs."  The  extent 
and  nature  of  forest  lands  as  determined  in 
the  preliminary  surve\  should  in  all  cases  be 


noted  by  the  proper  symbols,  particular! 
when  in  close  proximity  to  tile  and  ditch  line 
It  is  also  conducive  to  convenience  in  th 
field  use  of  the  map  to  print  in  the  statio 
numbers  at  all  tangent  intersections,  the  st£ 
tion  numbers  at  intersections  of  tile  and  ditc 
lines  with  section  and  property  lines,  the  size 
of  tile  at  intervals  along  the  courses  of  til 
lines,  the  station  numbers  at  the  intersection 
of  branches  and  mains,  the  distinguishin 
number  or  letter  of  all  drains  and  to  repre 
sent  the  locations  of  natural  channels  witi 
reference  to  proposed  drains.  Proper  profile 
for  drainage  districts  differ  little  from  thos 
necessary  for  farm  systems  excepting  tha 
the  lengths  and  sizes  of  ditch  or  tile  lin 
upon  each  farm  or  highway  crossed  and  th 
names  of  all  property  owners  should  in  al 
cases  be  shown  either  above  or  below  th 
profiles  proper.  Also  the  plans  for  acces 
sories  are  usually  prepared  upon  separat 
sheets  and  records  of  bench  marks  recordet 
in  the  typewritten  report.  In  addition  th 
elevations  of  all  highways  and  railroad, 
crossed  should  be  shown  and  larger  scali 
profiles  prepared  illustrating  the  details  o 
railroad  crossings. 

Comprehensive  reports  of  the  findings  anc 
recommendations  of  the  preliminary  engineei 
are  always  required  by  law  for  drainage  dis- 
tricts and  should  be  prepared  for  many  of  th( 
private  drainage  enterprises.  As  far  as  pos- 
sible it  is  preferable  to  present  all  informa^ 
tion  in  concise  tabular  form  so  as  to  be  readi- 
ly intelligible  to  land  owners  and  contractors 
The  necessary  items  for  inclusion  will  be  re: 
ferred  to  in  their  proper  order  those  beiUji 
more  fully  analyzed  elsewhere  being  stated 
without  discussion.  First  in  order  is  the  find- 
ing of  the  engineer  as  to  the  condition  of  the 
affected  lands,  the  feasibility  and  economy  o{ 
the  proposed  project,  and  his  recommenda- 
tions as  to  the  advisability  of  proceeding  with 
the  improvement  in  accordance  with  the  peti- 
tion and  survey  or  deferring  action  because 
of  incidental  unfavorable  conditions  or  the 
necessity  of  planning  further  extensions  be-i 
fore  proceeding.  The  value  of  this  feature 
of  the  report  must  depend  upon  the  ability, 
experience,  sound  judgment  and  fairness  of 
the  engineer.  Following  this  should  appear 
the  descriptions  of  all  routes  of  drains  as  to 
general  locations  in  relation  to  land  subdivi- 
sions such  specific  information  as  to  exact 
distance  and  angle  referencing  being  included 
as  is  not  proper  to  include  upon  the  plat. 
Then  in  the  following  order  should  come  in- 
formation as  to  area  of  watersheds,  bill  of 
material,  estimate  of  costs  and  damages,  con- 
ditions of  soil  and  effect  of  timber  upon  con- 
struction, average  tile  and  coal  hauls,  records 
of  all  bench  marks,  the  kinds  of  excavating 
machinery  practicable  under  the  incidental 
conditions  and  the  specifications.  The  bill  of 
material  properly  includes  tabulated  state- 
ments of  quantities  of  tile,  number  and  sizes 
of  sewer  pipe,  Y's,  T's,  grates,  amount  of 
concrete  and  quantities  of  all  other  materia! 
necessary  for  the  completion  of  the  contract. 
The  estimate  of  costs  should  be  arranged  in 
the  proper  order  to  present  the  facts  of 
lengths,  sizes,  average  depths,  greatest  depths, 
number  and  nature  of  accessories  and  esti- 
mated cost  of  each  line  separately,  separate 
estimate  items  being  shown  for  each  section 
of  a  given  size  of  tile  and  each  accessory, 
the  sum  of  the  estimated  contract  price  and 
estimated  contingent  expenses  being  totaled. 
The  estimate  of  damages  includes  the  items 
of  acreages  of  land  occupied  by  ditches,  the 
value  of  the  laud,  the  cost  of  necessary  bridges 
and  fences,  the  estimated  damages  to  adjoin- 
ing lands,  and  the  estimated  damages  if  any 
to  tributary  laud  below  the  outlet.  In  addi- 
tion other  information  necessary  to  fulfill  the 
requirements  of  state  drainage  laws  should  be 
included  and  all  accompanying  plats,  profiles 
and  other  plans  included  as  a  part  of  the  re- 
port by  reference  In  the  designing,  mapping 
and  reporting  of  drainage  systems  each  drain- 
age engineer  will  naturally  act  in  accordance 
with  his  individual  ideas  and  convictions  and 
ii  is  very  important  to  the  advancemenl  of 
the  good  name  of  drainage  that  these  idell 
and  convictions  be  based  upon  sound  proven 
drainage  principles. 


October  18.  1911. 


ENGINEERING    &  CONTRACTING 


415 


STEAM    AND    ELECTRIC    RAILWAY  SECTION 


Towing  Locomotives  for  Passing  Ves- 
sels Through  the  Panama  Canal 
Locks. 

Forty  electric  locomotives  will  be  employed 
for  towing  vessels  through  the  locks  at  Pan- 
iraa.  Plans  and  specifications  for  these  loco- 
notives  have  been  completed  and  bids  will 
soon  be  asked  for  their  construction.  The 
plan  is  to  call  for  two  bids,  one  bid  for  a 
single  machine  for  test  purposes  and  the  other 
aid  for  the  remaining  39  locomotives  in  case 
Jie  first  is  satisfactory.  The  following  de- 
scription of  the  locomotives  and  of  the  tow- 
ng  system  is  taken  from  the  Canal  Record: 

The  system  of  towing  provides  for  the 
passing  through  the  locks  of  a  ship  at  the 
rate  of  two  miles  an  hour,  the  vessel  being 
neld  steady  between  four  lines  of  taut  haw- 
sers. A  ship  will  come  to  a  full  stop  in  the 
forebay  of  the  locks,  where  four  hawsers  will 
je  attached  to  it,  two  forward  on  either  side 
ind  two  aft.  At  their  other  ends,  these  haw- 
sers will  be  attached  to  the  windlasses  of  four 
:owing  locomotives    operating    on    the  lock 


adjoining  teeth  is  3.13  ins.  After  hauling  the 
ship  through  the  last  gates,  and  into  the  fore- 
bay,  the  locomotives  will  coil  their  cables  and 
return  to  await  another  ship,  or  will  take  hold 
of  a  vessel  going  in  the  opposite  direction 
and  tow  it  through. 

Each  locomotive  will  consist  of  three  parts, 
as  shown  by  the  drawings — two  tractors,  and 
between  them,  a  windlass.  The  windlass  will 
not  be  mounted  upon  a  truck,  but  will  be  sup- 
ported by  two  arms  extending  on  each  side 
from  either  end  and  resting  on  bearings  im- 
mediately over  the  rear  wheels  of  the  tractors. 
The  ends  of  these  arms  will  be  equipped  with 
rollers  to  permit  free  horizontal  movement  of 
the  members  when  the  locomotive  is  rounding 
a  horizontal  curve.  The  windlass  is  joined 
to  the  tractors  by  a  drawbar  and  trunnion 
which  have  the  effect  of  a  universal  joint,  and 
permit  free  movement  of  the  parts  when  the 
locomotive  is  on  a  vertical  curve. 

TRACTORS. 

The  tractors  will  lie  alike  in  every  particu- 
lar, each  consisting  of  a  four-wheel  truck 
upon  which  are  mounted  a  motor  and  a  con- 


will  be  used  with  the  effect  that  synchronous 
speed  will  be  maintained  on  all  the  loco- 
motives in  a  tow.  The  motor  will  be  3-phase, 
induction,  totally  inclosed,  moisture  proof, 
high  torque,  or  mill  type,  25  cycles  per  second, 
with  220  volts  between  lines.  The  motors  on 
the  tractors  of  each  locomotive  will  be  op- 
erated in  parallel,  and  controlled  by  resistance 
in  the  secondary  circuit,  accomplished  by  con- 
tractors in  the  primary  and  secondary  circuits 
operated  by  master  controllers,  one  in  each 
cab.  There  will  be  not  less  than  seven  power 
points  in  each  direction  and  between  these 
and  the  braking  position,  there  will  be  a  coast- 
ing point,  so  that  when  power  is  turned  off 
from  either  forward  or  reverse  direction, 
there  will  be  available  a  coasting  point  before 
the  braking  position  is  reached.  The  master 
controllers  will  be  of  the  drum  type,  one  for 
each  tractor. 

Current  will  be  collected  by  each  tractor 
by  means  of  a  plow  carrying  two  contact 
shoes,  each  operating  on  a  separate  power  rail 
carried  in  an  open  conduit,  one  for  each  of 
two  phases,  while  the  third  phase  will  be  car- 
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walls,  two  forward  towing,  and  two  aft  being 
towed  by  their  hawsers,  thus  holding  the 
ship  steady.  The  locomotives  will  run  on  a 
level,  excepting  where  they  pass  from  one 
lock  to  another,  where  they  will  climb  heavy 
grades.  Between  the  lower  and  intermediate 
locl^s  at  Gatun,  for  example,  there  is  a  differ- 
ence in  elevation  of  29  ft.  7  ins.,  and,  in  order 
to  save  concrete,  this  ascent  is  made  in  the 
shortest  feasible  distance.  The  horizontal  dis- 
tance from  the  point  of  tangency  on  the  lower 
lock  wall  to  the  point  of  contact  on  the  wall 
•of  the  intermediate  lock  is  lOGVb  ft.  The  ver- 
tical curve  has  a  radius  of  100  ft.,  and  the 
maximum  grade  is  1  on  2. 

There  will  be  two  systems  of  tracks,  one 
for  towing,  and  the  other  for  the  return  of  the 
locomotives  when  not  towing.  The  only  cross- 
overs between  the  tracks  will  be  at  each  end 
of  the  locks,  and  there  will  be  no  switches  in 
the  rack  road.  The  tracks  will  be  of  the  5-ft„ 
Panama  railroad  gage,  laid  with  90-lb.  Besse- 
mer steel  rail  on  Carnegie  steel  ties,  each  tie 
anchored  into  the  concrete  by  a  bolt  on  the 
side  farthest  from  the  lock  chamber.  On  the 
center  wall  there  will  be  two  towing  tracks 
with  one  return  track  between  them,  and  on 
each  side  wall  a  towing  and  return  track.  The 
towing  tracks  will  have  a  center  rack  through- 
out, and  the  locomotive,  while  towing,  will 
always  operate  on  this  rack.  On  the  return 
tracks,  at  the  incline  between  locks,  they  will 
also  operate  on  racks,  but  elsewhere  thev  will 
run  by  friction.  The  racks  will  be  of  cast 
steel,  so  formed  that  lubricant  will  not  drop 
upon  the  concrete,  and  that  water  will  not  be 
held  in  the  interstices,  this  latter  precaution 
being  taken  against  the  breeding  of  mosqui- 
toes.   The  distance  from  center  to  center  of 


trol  apparatus.  They  will  run  as  rack  or  fric- 
tion locomotives  at  the  will  of  the  operator, 
and  the  whole  locomotive  can  be  controlled 
from  either  cab. 

While  towing,  and  on  the  inclines  between 
the  locks,  the  tractor  will  run  as  a  rack  loco- 
motive. Motion  is  communicated  from  the 
motor  to  the  rack  pinions  by  means  of  a  sys- 
tem of  gear  reduction  in  which  there  are  no 
clutches.  There  is  absolutely  no  means  of 
disconnecting  this  train  of  gears,  and,  as  a  re- 
sult, the  rack  pinions  are  in  motion  only  when 
the  motors  are.  A  solenoid  brake,  which 
closes  upon  a  brake  wheel  whenever  the  car- 
rent  is  cut  off  from  the  motors,  provides 
against  accident  in  case  the  current  should  be 
cut  off  while  the  locomotive  is  on  one  of  the 
inclines.  In  such  an  event,  the  locomotive 
would  come  to  a  stop  instantly,  and  be  held 
there  until  the  brake  should  be  released.  The 
rack  pinions  are  of  quill  construction,  and  are 
so  mounted  upon  the  back  axle  of  each  truck 
that  the  rack  pinion  will  run  free  from  the 
motor  when  the  locomotive  is  on  the  return 
track,  and  traveling  by  friction. 

For  traveling  by  friction,  the  tractors  will 
be  fitted  with  jaw  clutches,  which  will  connect 
the  traction  motors  with  the  driving  wheels. 
These  clutches  will  be  operated  by  solenoids. 
The  locomotive,  when  operating  by  friction, 
will  move  at  a  rate  of  five  miles  an  hour. 

The  electrical  equipment  for  each  tractor 
will  consist  of  one  traction  motor  with  con- 
trol apparatus.  The  motor  will  have  a  full 
speed  torque  of  840  lbs.  at  1  ft.  radius,  full 
load  speed  at  no  less  than  470  revolutions  per 
minute,  and  will  be  capable  of  developing  not 
less  than  75  per  cent  greater  torque  for  a 
period  of  one    minute.    Alternating  current 


ried  by  both  track  rails.  The  maximum  load 
that  will  be  thrown  upon  the  traction  motors 
will  occur  when  the  locomotive  is  ascending 
the  inclines  between  the  locks,  and  this  will 
be  greater  than  the  load  of  towing  a  ship.  In- 
asmuch as  weight  is  not  required  for  tractive 
effort,  the  whole  locomotive  will  be  of  light 
construction  as  possible,  the  estimated  weight 
being  70,000  lbs. 

WINDLASS. 

The  third  part  of  the  locomotive  will  be  a 
windlass  for  hauling  in  or  paying  out  the  tow- 
line,  and  motors  to  drive  it.  The  drum  will  be 
18  ins.  in  diameter.  A  friction  clutch  will 
provide  against  it  ever  sustaining  a  pull  of 
more  than  25,000  lbs.  Two  speeds  are  pro- 
vided for,  one  for  coiling  in  the  line  under 
load  at  a  rate  of  10  ft.  a  minute,  and  the  other 
for  coiling  it  when  not  under  load,  at  a  rate 
of  200  ft.  per  minute.  Rotary  switches  in  the 
cabs  of  each  tractor  will  control  the  movement 
of  the  windlass. 

There  will  be  two  motors,  one  for  operat- 
ing the  windlass  under  load,  and  one  for  the 
rapid  coiling  of  the  hawser.  The  windlass 
motor  will  have  a  full  speed  torque  of  120  lbs. 
at  1  ft.  radius,  will  be  capable  of  50  per  cent 
greater  torque  for  one  minute,  and  will  have 
a  full  load  speed  of  not  less  than  630  revolu- 
tions per  minute.  The  coiling  motor  will  have 
30  lbs.  torque  at  1  ft.  radius,  be  capable  of 
exerting  50  per  cent  greater  torque  for  one 
minute,  and  will  have  a  full  load  speed  of 
630  revolutions  per  minute.  These  motors 
will  be  of  the  squirrel  cage  type,  but  other- 
wise will  have  the  same  classification  as  the 
motors  in  the  tractors. 

The  towing  line  will  pass  through  a  sheave 
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in  a  revolving  turret,  which  will  permit  it  to 
rotate  easily  in  a  horizontal  plane,  so  that  the 
line  load  may  always  be  directly  on  the  guid- 
ing sheave.  The  tow  line  will  be  of  plow 
steel  wire,  composed  of  six  strands  of  37  wires 
each,  will  have  a  hemp  center,  and  will  be  1  in. 
in  diameter.  The  wires  must  have  a  tensile 
strength  of  not  less  than  225,000  lbs.  per  sq. 
in.,  and  the  hawser  must  have  an  ultimate 
breaking  strength  of  not  less  than  70,000  lbs. 
There  will  be  a  4-ft.  loop  at  the  ship  end,  and 
the  length  of  the  line  from  the  center  of  this 
loop  to  the  drum  of  the  windlass  will  be  215  ft. 

All  the  machinery,  for  both  windlass  and 
tractors,  will  be  housed  in  a  steel  casing.  The 
housing  of  the  windlass  will  consist  of  a  steel 
frame  covered  with  3/16-in.  steep  plate.  The 
top  sheeting  must  be  capable  of  standing  a 
strain  of  85  lbs.  per  sq.  ft.,  and  the  upper  side 
edges  of  the  housing  must  be  capable  of  sus- 
taining a  concentrated  load  of  12,000  lbs., 
which  may  be  placed  upon  it  when  the  tow 
line  is  used  to  warp  a  vessel  up  to  the  lock 
wall,  and  the  line  is  at  right  angles  to  the 
locomotive,  and  the  chock  of  the  ship  is  con- 
siderably below  the  locomotive. 

Cost  Data  on  Railway  Grade  Work  in 
Mexico  in  1907. 

Contributed  by  Howard  Egleston,  C.  E.,  M.  Am. 
Soc.  Engr.  Contr. 
While  Resident  Engineer  in  1907  in  charge 
of  the  construction  of  grade  on  the  Imuns 
Division  of  the  Southern  Pacific  Railroad 
Company's  Extension  in  Mexico,  known  offi- 
cially as  the  Cananea  Rio  Yaqui  &  Pacific 
R.  R.,  I  was  directed  from  headquarters  to 
take  careful  record  for  a  month  of  all  camp 
costs.  Several  things  occurred  after  the  re- 
ceipt cf  these  directions  to  modify  the  period 
of  record  for  the  different  camps  so  that  in 
no  case  does  it  extend  over  more  than  15 
days ;  but,  as  my  engineering  force  had  little 
to  do  at  that  time,  I  was  able  to  keep  very 
accurate  account  of  labor  and  material,  and 

1  believe  that  the  data  here  given,  Figs.  1, 

2  and  3,  can  be  very  safely  used  in  similar 
cases. 

So  far  as  the  feeding  and  care  of  animals 
went,  I  know  that  it  would  be  quite  unneces- 
sary to  make  any  extra  allowance,  as  the 
corral  bosses  were  allowed  a  very  free  hand, 
and  were  commended  for  the  condition  of 
their  animals.  The  mules  were  all  Northern 
animals,  no  Mexican  stock  being  used.  Among 
the  "Idle  Teams"  shown  in  the  tables,  are 
included  for  each  camp  from  two  to  four 
horses  used  by  the  Camp  Foreman  and  Corral 
Boss.  While  by  no  means  idle,  these  animals 
could  not  well  be  charged  to  any  one  of  the 
productive  outfits.  I  call  attention  to  this 
because  idle  animals  usually  indicate  bad  man- 
agement and  ailing  stock  or  lack  of  drivers. 
In  our  case  the  idleness  was  almost  always 
due  to  a  scarcity  of  drivers.  Mexicans  were 
used,  and  they,  with  training,  handle  the 
teams  well,  but  it  was  very  difficult  to  keep 
them  all  steadily  at  work ;  we  were  too  near 
Cananea  and  its  attractions.  Of  sick  stock 
we  had  practically  none. 

I  found  a  study  of  the  amount  of  dirt  moved 
per  day  per  Fresno  very  interesting.  Before 
this  record  was  kept,  no  one  in  the  camps 
had  a  very  clear  idea  of  the  amount  of  dirt 
they  were  moving  per  team  day,  but  all  the 
foremen  were  sure  that  each  of  their  Fresno 
teams  was  handling  anywhere  from  60  to  80 
cubic  meters,  according  to  the  class  of  work 
they  were  on,  and  they  were  exceedingly  sur- 
prised when  shown  how  much  less  they  were 
doing.  Camp  No.  1,  which  made  the  best 
showing,  had  ideal  Fresno  work.  With  the 
exception  of  a  shallow  cut  of  280  meters,  it 
was  all  embankment  work,  varying  from 
nothing  to  a  maximum  of  about  8  ft.,  all 
material  being  taken  from  borrow  pits  along 
side.  This  was  our  largest  camp,  and  L.  H. 
Strickland,  the  camp  foreman,  was  the  best 

manager  wc  had  on  the  line.  He  was  pushed 
\i  rv  Hose,  however,  by  the  foreman  of  No.  3 
which  had  similar,  though  not  quite  such 
pretty  work,  a  part  of  it  being  a  fill  in  swampy 
ground  where  lie  had  such  hauls  as  to  require 
Mi-  use  of  wheelers  in  place  of  Fresnos.  Camp 

'OhftttanoOglt,  Tcnn. 


Fig.  1 — Camp  and  Corals  for  Outfit  No.  1. 


No.  1  showed  up  away  behind,  moving ,  only 
25.34  cubic  meters  per  day  per  Fresno.  This 
was  due  to  work  being  done  on  a  high  em- 
bankment or  fill,  with  dirt  taken  from  borrow 
pits  at  the  bottom  of  the  fill  instead  of  from 
pits  on  high  ground  at  each  end  of  the  fill. 
The  work  had  been  going  on  at  this  place  for 
a  long  time  and  was  nearly  done  when  I  ar- 
rived. I  never  knew  who  directed  the  work 
to  be  carried  out  in  this  manner,  but  it  was  as 
clear  an  example  of  how  Fresno  work  should 
not  be  done  as  I  have  seen. 

Western   contractors   use  the    Fresno  for 


to  the  top  of  the  grade,  shows  up  with  a  cost 
of  39  cts.  per  cubic  meter  or  30  cts.  per  cubic 
yard. 

The  accompanying  tables  are  figured  in 
Mexican  money  as  that  was  the  "coin  of  the 
realm."  but  in  comparing  prices  and  costs 
theerin  given  with  similar  items  in  the  states, 
these  figures  should  be  cut  in  two,  as  the  Mex- 
ican dollar  equals  only  50  cts.  of  our  money. 

As  a  knowledge  of  the  conditions  of  the 
contract  under  which  this  work  was  done  will 
aid  in  studying  the  tables.  I  would  explain 
that  all  the  grading  on  this  Mexican  work  was 


4*t 


Fig.  2 — Making  Fill  Over  Standard  Culvert  With  Fresno  Scrapers. 


everything ;  you  will  find  it  used  frequently 
to  very  great  disadvantage,  and  with  unneces- 
sary cost  to  the  work.  For  moderate  embank- 
ments, with  borrow  pits  near,  it  is,  in  skillful 
hands,  a  very  effective  instrument  for  handling 
dirt.  In  the  case  of  camp  No.  2,  which  made 
the  best  record  for  cost,  the  grade  was  made 
for  24  cts.  per  cubic  meter  or  18  cts.  per 
cubic  yard.  No.  3  did  nearly  as  well  under 
worse  conditions,  but  using  a  few  wheelers, 
making  the  cost  20%  cts.  per  cubic  meter  or 
20  cts.  per  cubic  yard,  while  camp  No.  1,  using 
the  same  Fresno  and  dragging  light  loads  up 
steep  and  high  banks  with  four  mules  doing 
about  all  thrv  could  t<>  carrv  their  own  weight 


done  by  force  account,  the  contractors  re- 
ceiving a  percentage  of  the  cost  to  pay  them 
for  superintendence.  The  contractors  exe- 
cuted the  work  as  they  thought  best,  they  fur- 
nished such  machinery  as  they  thought  de- 
sirable and  the  company  paid  them  rent  for 
same.  They  furnished  all  animals  needed  at 
a  fixed  rate  of  hire  per  day.  The  commis- 
sary was  managed  by  them  on  a  percentage, 
the  company  furnishing  all  merchandise  re- 
quired for  the  stores. 

While  I  believe  that  the  contractors  re- 
quired their  superintendents  to  produce  a  fair 
amount  of  work  per  day  the  work  certainly 
was  not  managed  as  well  as  it  would  have 


Fig.  3 — Grade  Constructed  by  Outfit  No.  2  for  18  Cts.  per  Cubic  Yard. 
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been  had  the  contractors  anything  at  stake.     have  been  more  "cut  and  fill"  work,  and  less      would  have  shown  less  dirt  handled  per  lineal 

Had  it  been  a  regular  contract  there  would     "borrow  and  waste,"  and  my  records  of  cost      foot  of  grade  built. 


GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


Opportunities  for  Contractors  on  the 
U.  S.  Improvements  of  the  Upper 
Mississippi  River,  With  De- 
scription   of    Plant  Re- 
quired and  Data  for 
Estimating. 

Contributed  by  Charles  W.  Durham,  Principal 
Assistant  Engineer,  Upper  Mississippi 
River  Improvement. 
The    U.    S.    Improvement    of    the  upper 
Mississippi  River  between  the  mouth  of  the 
Missouri  River  and  Minneapolis,  was  inau- 
gurated in  1879.  Up  to  1907,  the  project  pro- 
vided for  a  channel  AV2  ft.  deep  at  low  water, 
but   in   that  year  Congress  adopted   a  6-ft. 


quota  for  the  12  years  from  June  30,  1910.  or 
in  fact  10  years  from  June  30,  1912,  should 
and  probably  will  be  one  and  one-half  to  two 
millions. 

Although  the  government  is  well  provided 
with  floating  plant,  it  cannot  economically 
expend  more  than  $1,000,000  a  year  by  hired 
labor,  a  good  part  of  which  will  be  used  for 
rock  excavation  and  dredging.  There  will 
remain  therefore  for  contract  during  the  next 
10  years,  work  chiefly  in  construction  of 
clams  and  shore  protections,  for  which  an 
average  of  about  $800,000  a  year  will  be  pro- 
vided, probablv  to  be  divided  into  contracts  of 
from  $100,000"  to  $150,000  each,  distributed 
along  the  058  miles  of  river  to  be  improved. 

The  total  amount  appropriated  from  1878 
to   1901).  inclusive,  was  $12,000,000,  or  about 


and  the  methods  of  construction  are  thus 
described  in  the  contract  specifications : 

Description  of  Materials.— Fascines  shall  be 
made  of  live  brush,  sufficiently  trimmed  and 
choked,  to  form  a  compact  mass  20  ft.  long-  and 
from  9  to  12  ins.  in  diameter,  and  tied  with  four 
bands  of  lath  yarn  of  not  more  than  130  strands, 
or  with  wire  not  smaller  than  No.  18.  When 
made  into  mats  they  shall  be  closely  packed,  and 
secured  by  at  least  three  pairs  of  binding  poles, 
if  required,  .ioined  by  ties  of  lath  yarn  or  wire 
about  2  ft.  apart.  Mats  shall  be  from  9  to  12 
ins.  thick,  unless  otherwise  ordered,  and  not  less 
than  12  ft.  long. 

Rock  shall  be  hard,  durable,  and  of  a  kind 
that  will  not  disintegrate  on  exposure  to  the  ac- 
tion of  the  water  or  atmosphere,  and  in  pieces 
weighing  from  5  to  100  lbs.;  but  10  per  cent  of 
the  quantity  required  may  be  clean  quarry 
spalls,  to  lie  furnished  at  such  times  as  the  con- 
tracting officer"  or  his  assistant  may  direct. 

The  rock  and  brush  shall  be  piled  evenly  and 


Fig.  1 — Sketch  Showing  Typical  Plan  of    Mississippi  Improvement  Under  Old  4| '2  Ft.  Project. 


project  to  cost  $20,000,000,  if  carried  out  in 
10,  15  or  20  years.  This  project  differs  with 
the  former  one  mainly  in  decreasing  the  pro- 
posed  channel  width  by  lengthening  the  wing- 
dams,  thus  securing  further  contraction  and 
scour.  All  of  the  dams  and  shore  protections 
heretofore  built  are  available  in  the  new1 
project  which  also  includes  considerable  hy- 
draulic dredging  to  remove  the  shifting  sand 
to  permanent  locations  outside  the  channel 
limits,  cither  on  shore  or  between  the  dams. 
The  new  project  also  provides  for  rock  ex- 
cavation, fur  repairs  to  existing  work,  and 
maintenance  during  construction. 

The  sketch,  Fig,  1,  shows  the  typical  plan 
of  improvement  under  the  old  4  Vis  -ft.  project, 
which,  as  before  laid,  will  become  the  fi-ft. 
project  when  the  dams  are  lengthened,  thereby 
decreasing  the  channel  width  at  this  locality 
from  1.200  ft   to  1,000  ft. 

In    1!HI,    Congress   appropriated  $1,250,  

for  the  upper  Mississippi  Kiver,  in  1910,  $1.- 
  and  in  1900.  [008  and   1907.  $600,000 

each  yini    \t  it  was  decided  and  reported  by 

the  rner  and  harbor  committer  in  their  report 
Oi  Feb   II.  1910,  that  the  fi-ft.  project  should 

be  completed  in  12  years,  presumably  from 

I mie  :tn,  |9|0,  and  that  there  should  be  an 
annual  river  and  harbor  bill,  an  I  as  $.'1,750,000 
has   already    been    appropriated,    the  annual 


$115,000  a  year.  During  many  of  these  years 
no  appropriations  were  made  and  but  little 
contract  work  was  performed,  but  during  the 
90s  the  appropriations  were  tolerably  large 
and  contractors  were  numerous.  Later  on  the 
appropriation  became  much  smaller  and  the 
prospects  so  poor  that  the  bidders  decreased 
in  number,  so  that  at  the  present  time  (1911) 
there  are  only  two  reliable  contractors  remain- 
ing and  two  others  as  yet  comparatively  un- 
tried. For  the  current  fiscal  year,  $120,500  was 
provided  for  contracts  divided  among  the  four 
parties  above  referred  to.  It  is  desired  and 
expected  that  the  larger  amounts  thai  can  be 
allotted  in  the  future  for  contract  work  will 
prove  attractive  and  insure  a  livelier  com- 
petit  H  'ii 

Table  I  shows  number  of  bidders  and  con- 
tracts anil  their  amount  for  some  earlier  se- 
lected years  and  for  the  last  10  vears. 

I  he  following  sketches,  Figs.  2  to  5,  show 
the  cross  sections  of  various  dams  and  of 
shore  protections  as  constructed  on  the  upper 
Mississippi,  and  Figs  li  and  7  are  two  views, 
one  of  a  Completed  dam  closing  a  chute 
(  Fig.  <il.   and   the  other  of  a  piece  of  shore 

protection  ( big.  7). 

The  dams  and  ihore  protection!  are  built 
of  Hp-rip  rOCV  and  bundles  of  brush 
(fascines)    made    into   mats      These  materials 


compactly  either  on  the  shore  or  on  a  boat 
where  they  can  be  accurately  measured. 

The  fascines  are  preferably  made  of  brush, 
which  is  found  in  large  quantities  on  the 
islands  and  sandbars  in  the  river  and  in 
tributary  streams  and  which,  when  cut,  grows 
to  a  sufficient  size  again  in  three  or  four 
years,  but  where  there  is  a  local  scarcity  of 


TABI.K  1. 


Amount  of 

Year 

No.  (if 

No.  of 

contract 

bidders. 

contracts. 

work. 

$  90,000 

1  SSII 

  16 

6 

7::. Him 

L881. 

  14 

10 

1(13,000 

1 886 . 

  20 

7 

66,600 

!) 

170,(11111 

IsHO 

5 

2C.H. 000 

is:u  . 

2° 

6 

105,000 

12 

nco.ooo 

  48 

16 

91C. 000 

  37 

12 

r.so.r.oo 

230,000 

20 

820,000 

70. one 

  3 

8 

120,000 

3 

125,000 

a 

125.000 

i:»i7. 

  3 

86,00*6 

1908. 

  4 

120,000 

  3 

3 

1  K.,000 

:: 

i 

170. ono 

1:11 1 . 

  4 

•120. Mtn 

No 

oontraots  wi  re  tct 

III  IS82,  1184, 

ISS0,  1890. 

1892, 

1900,   1901  ami  19(11. 

October  18,  1911. 
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.villows,  the  use  of  other  varieties  of  small 
rowth,  or  even  limbs  of  trees,  has  been  per- 
litted.  Shore  protection  mats  made  of  1-in. 
ull  boards  have  been  used  and  may  be  used 
lore  extensively  in  the  future.  The  construc- 
ion  specified  is  as  follows : 

Methods  of  Construction. — The  dams  will  con- 
ist  of  brush  made  into  fascines  and  loaded  with 


" 

k 


eitlier  for  shore  protection  or  dams,  will  be  in- 
cluded in  the  price  bid  per  cu.  yd.  for  rock  and 
brush. 

It  may  here  be  said  that  up  to  the  close 
of  1910,  and  under  the  above  specifications, 
there  have  been  built  in  the  upper  Mississippi 
improvement  1,293,152  lin.  ft.  of  dams  (2-14.9 
miles)  and  1,133,737  ft.  of  shore  protections 


quired  are  governed  by  the  depth  of  water  and 
height  of  dams  and  banks. 

FLOATING    PLANT  REQUIRED. 

J.  A  contractor  will  require,  in  addition  to 
ordinary  tools,  such  as  picks,  shovels  and 
wheelbarrows,  in  order  to  carry  out  success- 
fully a  $100,000  contract  in  a  year's  time,  a 
suitable  floating  plant  thoroughly  equipped. 
Such  a  plant  should  include  a  light  draft  tow- 
boat    of    sufficient    power   to    handle  easily 


Low  Water-. 


-3D  ■*<-  ID 

Fig.  2 — Cross  Section  of  Spur  Dam. 


 10  ->*<  10  * 

Fig.  3 — Cross  Section  of  Low  Dam. 


dcU.  The  fascines  may  be  laid  singly  or  in 
lats,  except  in  places  where  the  water  is  over 
ft.  deep,  when  they  must  be  made  into  mats. 
Vhere  only  one  course  of  fascines  is  laid,  the 
ourse  of  rock  shall  be  1  ft.  thick  at  the  tips 
nd  butts,  increasing  gradually  to  2  ft.  at  the 
riddle.  When  more  than  one  course  of  fascines 
5  used  the  bottom  course  shall  be  covered  with 
ock  6  ins.  thick  at  the  up-stream  side,  and  in- 
reasing  gradually  to  IS  ins.  at  the  down- 
tream  side,  but  in  shallow  water  or  gentle  cur- 
ent  a  lighter  covering  of  rock  may  be  required, 
in  this  course  of  rock  a  second  course  of  fas- 
ines  shall  be  laid  10  to  15  ft.  (as  may  be  re- 
uired)  farther  up  stream  than  the  lower,  or 
pron  course,  and  this  second  course  shall  ho 
overed  like  the  apron,  or  bottom  course;  and 
dditional  courses  shall  be  similarly  placed  and 
overed,  except  that  they  shall  be  placed  and 
lid  so  as  to  secure  a  slope  of  1  on  1  on  the 
own-stream  side  of  the  dam,  and  the  top 
ourse"  of  fascines  shall  be  covered  with  rock,  as 
escribed  above  in   the   case  where  only  one 


(214.7  miles),  and  the  material  used  aggre- 
gated 13,798,420  cu.  yds.  of  which  5,843,982 
cu.  yds.  were  rock  and  7,954,438  cu.  yds.  were 
brush. 

The  comparative  cost  of  materials  delivered 
on  U.  S.  barges  for  use  in  dams  and  shore 
protections  during  the  past  15  years  is  shown 
in  Table  II.  It  will  be  noticed  that  the  cost 
of  rock  has  increased  about  100  per  cent,  while 
that  of  brush  remains  about  the  same 


barges  loaded  with  rock  or  brush  at  times 
in  a  tolerably  swift  current,  but  generally  in 
a  tow  up  or  down  in  a  gentle  current  for  dis- 
tances ranging  from  one  to  possibly  50  miles. 
The  towboats  now  in  use  by  the  United 
States  and  by  contractors  are  stern  wheel 
and  run  from  125  to  104  ft.  in  length  of  hull 
and  from  25  to  20  ft.  beam,  with  cylinders 
varying  from  12  ins.  diameter  by  G  ft.  stroke 
to  10  ins.  by  5  ft.,  and  suitable  boiler  power. 


!  Low  Water- 

 f* 
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Fig.  4 — Cross  Section  of  Closing  Dam. 


Fig.  5 — Cross  Section  of  Shore  Protection. 


aurse  of  fascines  is  used.  When  required,  the 
iscines  and  mats  shall  be  fastened  by  stakes. 
7hen  a  dam  is  laid  upon  a  dry  bar,  a  trench  12 
)  IS  ins.  deep  shall  be  excavated  for  the  re- 
sption  of  the  mats  or  fascines,  whenever  re- 
□ired.  Header  or  secondary  courses  shall  be 
sed  as  required  to  keep  the  up-stream  slope 
pproximately  1  on  2.  Multiple  mats  may  be 
sed  where  circumstances  make  their  use  per- 
lissible. 

The  shore  protections  will  consist  of  a  layer  of 
iscines  made  into  mats,  sunk  at  the  foot  of 


Fig.  6 — Completed   Closing  Dam. 


le  slope  of  the  bank,  extending  out  into  the 
ver  and  up  the  slope  as  far  as  may  be  neces- 
iry,  with  a  covering  of  rock  from  6  ins.  to  12 
is.  thick,  as  required,  evenly  and  compactly 
.id.  The  upper  portion  of  the  slope  will  be  cov- 
red  with  rock  alone,  from  9  to  15  ins.  thick, 
nless  otherwise  ordered.  The  bank  to  be  pro- 
;cted  shall  be  trimmed  to  a  regular  slope  of  1 
n  2,  and  all  trees,  stumps,  snags,  etc.,  removed 
efore  the  protection  is  laid.  The  cost  of  all 
•imming,    clearing,    grubbing    and  snagging, 


Table  III  gives  the  cost  of  materials  per 
cu.  yd.  put  in  place  by  contract  for  15  years : 

It  will  be  seen  that  the  cost  of  rock  in  place 
has  doubled  and  that  of  brush  trebled  since 
1897.  The  most  marked  increase  occurred, 
however,  in  1903,  due  to  lack  of  competition 
and  the  fact  that  previous  competition  had 
kept  prices  too  low. 

During  the  past  few  years  the  cost  of  hired 
labor  work  has  greatly  increased  along  with 
that  of  subsistence,  labor  and  fuel. 

The  methods  of  calculation  of  quantities  in 
dams  and  shore  protections  are  shown  by 
Fig.  8  and  Tables  IV  and  V.  The  proportions 
and  actual  quantities  of  brush  and  rock  re- 

TABLE  II. 


Year. 
1896. . , 
1897. . 
189S. . . 
1S99. . . 
1900 .  . 
1901. . . 
1902. . . 
1903. . . 
1904. . . 
1905 . .  . 
1906.  . . 
1907. . . 
190S. . . 
1909.  . . 
1910. . . 

Year. 
1S96. . . 
189.7.  .  , 
1898. . , 
1899. . . 
19011  .  -  . 
1901. . . 
1902.  . . 
1903. . . 
1904. . 
1905. . . 

1906.  . . 

1907.  . 
190S.  . . 
1909. . 
1910. . 


-Rip-rap  Rock.- 

> 

Lowest. 

Highest. 

Aveitige. 

$0.28 

$0.53 

$0.41 

.24% 

.63% 

.45% 

.32 

.59% 

.45 

.42 

.60 

.52 

.45 

.69 

.53 

.50 

.62 

.55 

.49 

.64 

.59 

.49 

.74 

.64 

.55 

.74 

.64 

.54 

.73% 

.64 

.60 

•  7S% 

.65 

•  61% 

.85 

.71 

.61 

.77 

.72 

.60 

.82 

.68 

.60 

.85 

.79 

 Brush  in  Bundles.  ., 

Lowest.        Highest.  Average. 

$0.12 

$0.25 

$0.18% 

.14 

.25 

.16% 

.12 

.24 

.17% 

.13% 

.28 

.19 

.13% 

.26 

.18 

.12% 

.17 

.14 

.13% 

.25 

.17 

.16 

.25 

.18 

.16 

.20 

.18 

.16 

.21 

.17% 

.16 

22 

.17% 

.17 

'.23 

.19 

.16% 

'2 

.18% 

.16% 
.17 

'.24 

.19 

.22 

.20% 

With  double  crews  and  running  day  and 
night,  these  boats  are  able  under  most  cir- 
cumstances to  do  the  necessary  towing  and 
handling  of  barges  at  the  dams  and  shore 
protections.  A  suitable  boat  with  oak  hull 
can  be  built  and  equipped  for  about  $15,000, 
but  if  with  steel  hull,  it  will  cost  about  $25,- 
000.     At  the  present  time  there  are  many 


Fig.  7 — Completed   Shore  Protection. 

serviceable  second-hand  wooden  boats  for 
sale  at  smaller  figures.  In  fact,  to  secure  a 
good  towboat  offers  but  little  difficulty. 

A  view  of  one  of  the  government's  tow- 
boats,  with  two  barges  of  rock  in  tow,  is 
shown  by  Fig.  9. 

2.  A  smaller  towboat  used  in  towing  loads 
of  brush,  in  handling  barges  around  the  dams 
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while  in  course  of  construction,  and  in  gen- 
eral messenger  service,  is  included  in  all  of 
the  government  plants.  These  boats,  all  stern 
wheel,  range  from  66  to  78  ft.  in  length  of 
hull,  and  from  12  to  18  ft.  beam,  with  cylin- 
ders varying  from  7  ins.  diameter  by  4  ft. 
stroke  to  6  ins.  by  3%  ft.  They  have  no  cabin 
on  the  boiler  deck,  accommodations  for  cook- 


and  best  form  of  building-boat,  and  Figs. 
11  and  12  show  the  act  of  launching  a  mat- 
tress and  one  launched  and  ready  to  be  sunk. 

4.  One  or  more  grasshoppers  are  needed. 
These  are  small  flats,  18  to  30  ft.  wide,  32  to 
40  ft.  long,  and  2  ft.  deep,  having  ways  in- 
clined at  an  angle  of  about  30  degrees  to 
facilitate    launching    the    mattresses,  usually 


50  15  100 .15.100  ..  100  .100 .  100 


300 


15 


It  9    I'p  14   it  13    14  It 


Fig.  8 — Methods  of  Calculation  of  Quantities  in  Dams  and  Shore  Protections.  See 

Tables  IV  and  V. 


ing,  eating  and  sleeping  being  made  on  the 
main  deck  aft  of  the  boiler.  Suitable  boats 
of   above   dimensions,   with.,  either   steel  or 


wooden  hulls, 

can  be 

built  from 

$3,000  to 

$6,000  each. 

TABLE  m. 

 Rock.  — 

Year. 

Highest. 

Lowest. 

Average. 

1897  

$1.00 

$0.69 

$0.87 

189?  

.98 

.97 

.97% 

1899  

.95 

.73 

.84 

1900  

.94 

.89 

.91 

1901  

1.00 

.85 

.921/2 

1902  

.98 

.97 

•  97% 

1903  

1.39 

1.39 

1.39 

1.24 

1.44 

1.37 

1905  

1.24 

1.44 

1.37 

1906  

1.32 

1.32 

1.32 

1907  

1.50 

1.45 

1.47% 

1908  

1.50 

1.47 

1.48 

1909  

1.52 

1.45 

1.48 

1910  

1.65 

1.45 

1.55 

1911  '  

1.70 

1.55 

1.62% 

 Brush.  

Year. 

Highest. 
$0.32 

Lowest. 

Average. 

1897  

$0.17 

$0.22 

1898  

.19 

.17 

.18 

1899  

.26 

.37 

.31 

1900  

.26 

.37 

.31 

1901  

.30 

.20 

.26 

1902  

.29 

.28 

.28% 

1903  

.56 

.58 

.57 

1904  

.35 

.55 

.48 

1905  

.35 

.55 

.49 

1906  

.49 

.49 

.49 

1907  

.64 

.59 

.61% 

1908  

.55 

.47  • 

.49% 

1909  

.60 

.55 

.57% 

1910  

.65 

.55 

.60 

1911  

.70 

.60 

.65 

3.  In  dam  construction  a  building  boat  is 
needed,  which  is  held  in  position  above  the 
dam  by  some  form  of  anchor  and  which  con- 
trols the  brush  and  rock  barges,  and  the 
grasshopper.  On  the  new  large  ones  re- 
cently constructed,  a  set  of  tilting  ways  is  in- 
stalled, on  which  the  mattresses,  usually  about 


continuous,  for  dams  and  shore  protections. 
In  shore  protection  when'  a  very  wide  mat  is 
needed,  two  of  these  grasshoppers  are  coupled 
together.  Grasshoppers  cost  from  $300  to 
$600  each,  according  to  size.  Figure  13  is  a 
sketch  of  a  grasshopper. 

5.  A  quarterboat  is  also  needed  and  this 
should  be  large  enough  to  accommodate  60 


Fig.  9 — Showing  Tow  Boat  With  Two  Rock 
Barges  Containing  150  Cu.  Yds.  Each. 

to  80  men.  They  are  usually  two  story,  60  to 
80  ft.  long,  and  18  to  20  ft.  wide.  A  good 
quarterboat  can  be  built  and  fully  equipped 
for  boarding  the  laboring  force  for  about 
$3,500,  The  government-hired  labor  plants  all 
have  an  office  boat,  which  is,  however,  not 
essential.  Figure  14  shows  an  office  boat  and 
a  quarterboat  adapted  to  the  work. 

6.  Last,  but  not  least,  come  the  barges  for 
carrying    material    and    coal.    The    best  all 


TABLE  IV.— CALCULATION  OF  QUANTITIE 

FROM  FIG.  8. 

Length  Av.  height 

of  section,  of  dam,  Rock,  Brush 

feet.  feet.  cu.  yds.  cu.  yd 

50  3.0  75.0  55.5 

50  8.5  164.0  161.3 

75  10.5  330.0  330.0 

100  9.5  375.0  375.0 

75  12.0  408.8  408.8 

100  13.0  625.0  625.0 

100  12.5  585.0  585.0 

100  13.5  667.5  667.5 

100  13.0  625.0  625.0 

300  12.0  1,635.0  1,635.0 

75  12.0  40S.8  408.8 


1,125 

Note. — Divide  length 


5,899.1 
a 


5,876.9 
sufficient  a 


.  into  „ 

proper  number  of  parts  to  afford  accurate  c 
culation 


TABLE  V.— QUANTITIES  FOR  ESTIMATII 
BRUSH  AND  ROCK  DAMS  USING 


20-FT. 

BRUSH. 

Height 

Rock,  per 

Brush,  per 

Total,  1 

of  dam. 

lin.  ft. 

lin.  ft. 

fin.  f 

Ft. 

Cu.  yds. 

Cu.  yds. 

Cu.  y< 

3 

1.50 

1.11 

2.61 

4 

1.50 

1.50 

3.00 

5 

1.85 

1.50 

3.35 

6 

2.25 

2.25 

4.50 

7 

2.50 

2.25 

4.75 

8 

3.11 

3.00 

6.11 

9 

3.45 

3.45 

6.90 

10 

4.05 

4.05 

8.10 

11 

4.75 

4.75 

9.50 

12 

5.45 

5.45 

10.90 

13 

6.25 

6.25 

12. 501 

14 

7.10 

7.10 

14.20 

15 

7.95 

7.95 

15.90: 

16 

8.95 

8.95 

17.90 

17 

9.85 

9.85 

19.70 

18 

10.90 

10.90 

21.80 

19 

11.95 

11.95 

23.90 

20 

13.00 

13.00 

26.00 

21 

14.25 

14.25 

2S.50' 

22 

15.50 

15.50 

31.00- 

23 

16.70 

16.70 

33.40' 

24 

18.00 

18.00 

36.00 

Note. — Quantities  in  shore  protections  must  t 
estimated  according  to  circumstances,  allowir 
1.5  ft.  thickness  for  rock  and  1  ft.  for  brush 


TABLE  VI.— S  UMMARY  OF  PLANT 
REQUIREMENTS. 

Items.                          Minimum.  Maximur 

Towboat                                $15,000  $25,00<K 

Launch    6,000 

Building-boat                         2,000  6,000' 

Grasshoppers  (2)                     600  1,200 

Quarterboat                             3,500  4,000 i 

Barges,  12  to  16                     14,400  19,200 

Office  boat    2,000 

Store  boat   1,500 

Fuel  flats  (2)   3,000 

Total                               $35,500  $67,900 


ard.  The  government  uses  special  flats  fo 
coal,  but  these  arc  not  essential.  A  con 
tractor  should  have  12  to  16  barges  to  carf; 
out  a  $100,000  contract  in  one  year,  the  num 
ber  of  barges  required  depending  somewha 
on  length  of  tow  and  the  number  of  matej 
rial  men  furnishing  rock  and  brush.  A  gooi 
barge  of  untreated  lumber  costs  about  $1,200 
and  its  life,  with  ordinary  repairs  and  calk 
ing,  is  about  12  years.  Figure  15  shows 
standard  100- f t.  barge.  Table  VI  is  a  sum- 
mary of  the  plant  required. 


Fig.   10 — Elevation  and   Section  of  Latest  Form  of  Building  Boat. 


I hii  fi  long,  are  built,  and  from  which  they 
arc  laiui<hcd.  These  boats  arc  from  I  lo  In 
160  fl.  long  and  20  t<.  26  fl.  wide  and  cost 
from  $2,000  to  $0,oiiu  each,  according  to  size 
and  power.  On  some,  steam  capstans  arc 
used;  on  others,  hand  power.  Fig.  10  gives 
an  elevation   and   eross  section   of   the  latest 


around  dimensions  arc  1(10x20x1.5  ft.,  hut  the 
government  also  has  a  large  number  which 
are  I  10x21x5  ft.  The  former  carry  easily 
about  !Mi  111.  yds.  of  rip-rap  and  the  latter 
150  yds.  I  lie  size  of  the  load  depends  111 
great  measure  on  the  depth  of  water  avail- 
able.    These  two  sizes  of  barges  are  stand- 


Tlie  cost  of  tlic  minimum  plant  may  hi' 
materially  reduced  by  purchasing  a  lowboit 
and  a  number  of  barges  not  entirely  new. 

The  open  season  is  from  about  April  I  to 
November  15,  but  certain  portions  of  the 
work  may  he  done  on  the  ice  in  winter  if  the 
contractor  desires. 
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ie  rates  of  pay  on  towboats  where  sub- 
nce  is  furnished,  are  about  as  follows: 

Per  month. 

■   $100  to  $125 

i    40  to  60 

man    35  to  40 

Ineer    75  to  90 

i  deck  hands  (each)   60  to  70 

.Chman    40  to  50 

I    50  to  60 

in  boy   20  to  25 

$420  $520 


11 — Launching  a  Mattress  From  Grass 
hopper  Boat. 


he  usual  day  is  12  hrs.,  but  when  day  and 
it  runs  are  made  it  becomes  24  hrs.,  and 
crew  is  doubled,  with  the  exception  of 
watchman,  cook  and  cabin  boy. 
n  the  quarterboat  and  building  boat,  with 
8-hr.  day  and  with  subsistence,  except 
laborers,  who  usually  pay  $3.50  per  week, 
rates  are  as  follows : 

Per  month. 


rseer   $100  to  $125 

>man    60  to  75 

ineman    60  to  75 

t    50  to  60 

i  cookees   (each)    15  to  20 

chman    40  to  50 

k    40  to  50 

orers  (per  day)   1.50  to  1.75 


here  is  seldom  any  trouble  in  procuring 
ufhcient  number  of  laborers  at  above 
s  during  spring  and  summer,  and  until 
e  late  in  the  fall.  '  Cold  weather  and  har- 


1 

Fig.   13 — Sketch   of  Grasshopper. 

ting  are  the  principal  drawbacks. 
Vith  a  suitable  plant  well  handled  and  at 
prices  prevalent  of  late  years,  a  con- 
:tor  will  have  an  excellent  chance  of 
■cing  good  profits  during  the  next  10  years 
least,  provided  he  is  able  to  secure  one  or 
re  contracts  each  year. 


'he  New  York  Freight  Terminal  Co.  has 
n  incorporated  at  Albany,  N  Y.,  to  im- 
>ve  its  extensive  holdings  in  the  Dyckman 
:t  by  erecting  concrete  model  factory  struc- 
es  with  the  most  approved  terminal  facili- 
;,  including  docks,  bulkheads  and  railroad. 


Tests  to  Determine  the  Efficiency  of 
the  Char-Pit  Method  of  Burn- 
ing Stumps.* 

This  method  applies  economically  to  stumps 
above  1  ft.  in  diameter — the  smaller  stumps 
can  be  removed  quicker  by  pulling  with  horse 
and  capstan,  or  donkey  engine,  where  such 
power  is  available. 

In  tests  of  char-pitting,  all  bark  was  re- 
moved from  the  stumps  for  a  height  of  about 
2  ft.  above  the  ground.  Enough  dry  kindling 
wood  was  gathered  from  the  ground  and 
down  logs  to  form  a  ring  6  to  8  ins.  in  thick- 
ness entirely  around  stumps  where  bark  had 
been  removed.  After  kindling  was  placed,  it 
was  closely  covered  with  clods  and  thick  flakes 
of  clay  dug  near  the  stump  with  a  farm  shovel, 
only  leaving  open  a  small  space,  about  1  ft. 
wide,  for  igniting  the  kindling.  While  the 
kindling  wood  on  first  stump  was  getting  thor- 
oughly ignited,  other  stumps  were  similarly 
prepared  and  the  kindling  fired.  After  kind- 
ling got  thoroughly  burning,  the  1-ft.  opening 
was  also  covered  with  earth  to  drive  the  fire 
around  the  entire  ring  of  kindling  like  a  char- 
coal pit.  When  the  rising  smoke  indicated 
that  the  kindling  around  the  stump  was  well 
lighted,  additional  dirt  was  placed  closely 
around  the  stump  to  keep  all  the  heat  inside 
the  casing  of  earth. 

None  of  the  heat  escaping,  the  fire  grows 
hotter  from  the  burning  stump  and  slowly 
destroys  the  stump.  Tall  stumps  will  burn 
entirely  off  just  above  the  earth  casing,  and 
such  crowns  can  be  readily  burned  up  in  log 
heaps.  The  bed  of  coals  left  where  the  crown 
burned  off  should  be  covered  closely  with 
additional  earth  and  all  roots  that  are  exposed 
above  ground  should  also  be  similarly  covered 
with  from  four  to  six  inches  of  earth,  and  the 
fire  will  follow  roots  to  their  ends  clear  below 
plowing  depth. 

The  first  day  of  the  tests  two  men  prepared 
and  fired  32  large  stumps.  The  second  day 
they  examined  the  32  burning  stumps  and 
added  dirt  to  the  banking  where  necessary, 
and  prepared  and  fired  26  more  stumps ;  the 
third  day,  24  stumps ;  and  the  fourth  day,  18 
stumps — a  total  of  100  stumps.  Every  day 
they  visited  the  burning  stumps  and  prepared 
and  fired  more  stumps. 

Data  were  computed  on  the  preparing — fir- 
ing and  tending — of  100  stumps  kept  burning 
continuously  at  an  average  cost  of  less  than  50 
cts.  per  stump,  only  labor  and  5  cts.'  worth 
of  matches  being  used.  These  100  stumps  av- 
eraged 46  ins.  in  diameter  at  the  base,  by 
actual  measurement. 

These  tests  were  made  on  a  shot  clay  soil, 
on  the  hill  land  of  the  south  side  of  the  Che- 
halis  River,  about  one  mile  from  the  Adna 
station  on  the  Northern  Pacific  Railway. 

Reliable  information  of  still  lower  cost  per 
stump  by  the  Char-Pit  Method  of  Burning  has 
been  received  from  Mr.  J.  W.  McCutcheon, 
also  of  Adna,  who  reports  clearing  off  200 
stumps  at  a  net  cost  of  $70,  an  average  of 
only  35  cts.  per  stump. 

Enough  data  have  been  obtained  fully  to 
establish  these  facts  concerning  the  Char-Pit 
Method  of  clearing  Logged-Off  Lands  wher- 
ever soil  conditions  are  favorable. 

First:  The  economy  of  the  method,  which 
can  be  conducted  without  high-priced  labor 
and  at  seasons  when  other  farm  work  is  not 
heavy,  or  can  be  done  at  all  seasons  in  connec- 
tion with  other  farm  work. 

Second :  The  Char-Pit  method  leaves  the 
surface  of  the  ground  practically  undisturbed, 
and  prepares  highly  fertilized  seed  beds  for 
grains,  root  crops,  fruit  trees  and  grasses. 

Extensive  investigations  lead  to  the  conclu- 
sion that  while  nearly  every  tract  of  logged- 
off  land  presents  some  different  features,  a 
sensible  adaptation  of  the  following  three  ap- 
proved methods  will  accomplish  their  clearing 
at  minimum  effort  and  cost : 

First:  By  Char-Pit  method,  where  economy 
and  not  time  is  the  important  factor. 

♦Report  of  tests  made  for  Citizens'  Club,  Che- 
halis.  Wash.,  under  the  supervision  of  Prof.  H 
W.  Sparks,  Superintendent  of  Department  of 
Farm  Demonstration  of  the  Washington  State 
College,  and  Mr.  Harry  Thompson,  Expert.  Office 
of  Farm  Management,  United  States  Depart- 
ment of  Agriculture. 


Second:  By  skilled  use  of  powder  and  don- 
key engine,  where  land  must  be  cleared 
quickly. 

Third:  Where  land  to  be  cleared  is  sec- 
ond growth  slashing,  with  stumps  4  to  14  ins. 
in  diameter  in  great  numbers,  they  can  be  best 
cleared  with  a  good  horse-power  capstan  with 
wire  cables,  chokers,  etc.,  which  can  be  bought 
complete  for  two  hundred  dollars.  If  larger 
stumps  are  occasionally  met,  they  can  be  blown 


Fig.  12 — Mattress  Ready  To  Be  Sunk. 


to  pieces  and  pulled,  or  Char-Pitted,  as  the 
owner  may  desire. 

A    Suggested    Method   for  Securing 
Cheap    Rural  Telephone  Service 
Based  on  Costs  from  Actual 
Experience. 

Contributed  by  R.  E.  Froiseth,  Engineer,  Utah 
Independent  Telephone  Co. 
This  article  is  intended  for  the  benefit  of 
the  people  in  small  country  settlements,  where 
telephone  service  is  desired,  but  cannot  be 
had  at  reasonable  rental  charges.  Such  a 
condition  exists  in  the  western  states  today, 
and  the  farmers  would  be  greatly  benefited 
if  they  were  able  to  have  a  telephone  at  a 
reasonable  rate. 


Fig.  14 — Office    Boat    for    Mississippi  Im- 
provement. 


It  is  a  well-known  fact  that  the  larger 
companies  cannot  afford  to  build  a  line  from 
5  to  15  miles  long  for  possibly  20  or  30  sub- 
scribers, without  charging  from  $2  to  $3  per 
month  for  a  four  or  eight  oarty  line.  The 
farmers  consider  this  a  very  high  rate  and 
the  greater  part  of  them  cannot  afford  that 
amount  for  the  telephone. 

The  solution  of  this,  that  I  will  suggest,  is 
practically  the  municipal  ownership  plan,  only 
on  a  small  scale.  This  method  has  been  tried 
in  a  dozen  or  more  small  towns,  by  one  of 
the  companies  operating  in  this  territory  and 
has  proven  very  satisfactory,  both  to  com- 
pany and  subscribers. 
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The  line  described  here  was  built  from 
the  American  Fork  Exchange  to  Alpine,  a 
small  farming  settlement  about  five  miles 
away.  The  company  sold  the  wire,  cross- 
arms,  insulators,  instruments,  etc.,  to  the 
farmers  at  cost.  The  farmers  furnished  the 
labor. 

Native  poles  were  used,  these  being  ob- 
tained from  the  near-by  canyons  and  cost 
$1  each,  delivered  along  the  line.  The  main 
line  is  4Ys  miles  in  length  and  carries  one 
10-pin  cross-arm  with  five  circuits  of  No. 
12  B  &  S  G.,  B.  B.  iron  wire.  The  distribut- 
ing leads  will  total  lYz  miles  and  carry  one 
circuit  of  No.  12  B  &  S  G.,  B.  B.  iron  wire 
on  wood  brackets. 

A  company  was  organized  and  the  presi- 
dent was  appointed  to  look  after  the  con- 
struction. The  work  was  done  entirely  by 
the  farmers,  under  direction  of  one  line- 
man whose  services  were  furnished  by  the 


Bare  wire — Interest,  5%;  taxes,  1< 
tion,  5%  or  11%. 


deprecia- 


Cross  arms  and  fixtures — Interest,   5%;  taxes, 

1%;  depreciation,  12y2%  or  1S>%%. 
Insulated  duplex — Interest,  5%;  taxes,  1%;  de- 
preciation, 10%  or  16%. 
Instruments — Interest,  5%;  taxes,  1%;  deprecia- 
tion, 12%%  or  1S%%. 

Striking  an  average,  the  depreciation  will 
be  15. G  per  cent.,  the  costs  being  as  follows : 

Total  cost  of  line  $1,000 

Switching  charges  for  seven  years,  at  $6 

per  year,  per  station   840 

Maintenance  for  seven  years,  at  $1  per  sta- 
tion, per  year   140 

Total  cash  outlay  $1,980 

•We  will  call  it  $2,000  for  seven  years,  or 
an  annual  cost  of  $14.28  per  subscriber,  or 
$1.19  per  month  per  subscriber.  The  rental 
charge  for  a  four-party  line  service  is  $2 
per  month,  so  this  method  shows  a  saying 
of  approximately  40  per  cent.    The  original 


Contains  illustrations  and  tables  of  sizes  an  If 

prices  of  clay  pipe  fittings. 

Steel  Water  Towers. — Paper,  5%x8  ins.,  52  Pf|l 

Des  Moines  Bridge  &  Iron  Co. 

Contains  illustrations  and  descriptions  of  stee 
water  towers  built  in  various  places  by  thi 
company.  The  test  of  a  compressed  air  wate 
works  plant  at  Glidden.  Ia.,  is  described. 

Pulsometer. — Paper,  334x6  ins.,  26  pp.  Pul 
someter  Steam  Co.,  135  Greenwich  St.,  Nev 
York  City. 

This  catalog  is  printed  in  Spanish  and  con 
tains  instructions  for  the  installation  and  opera 
tion  of  Pulsometer  pumps. 

Baldwin  Locomotives. — Paper,  6x9  ins.,  108  pp 
Baldwin  Locomotive  Works,  Philadelphia,  Pa. 

This  catalog  contains  useful  information  oi 
the  calculation  of  horse-power,  hauling  capacity 
etc.,  of  locomotives.  Illustrations  and  descrip 
tions  of  numerous  types  of  locomotives  for  con 
tractors'  work,  for  logging,  etc.,  are  given.  Lo 
eomotives  from  5  to  240  tons  are  shown. 

Modern  Sanitation. — Paper,  7x10%  ins..  36  pp 
Standard  Sanitary  Mfg.  Co.,  Pittsburgh,  Pa. 
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telephone  company.  This  man  also  cut  the 
transpositions  and  installed  the  instruments. 
The  following  material  was  used : 

Main  Line: 
15S  Native  poles. 

2  Native  poles  for  stubs. 
5  %"x9'  anchor  rods. 
500  Feet  5/16"  galvanized  wire  strand. 
158  10  pin  cross-aiTns,  complete  except  glass. 
l>.  J'.  No.  1 1  insulators. 
7,4:'.".  Lbs.  No.  12  B.  &  S.  G.,  B.  B.  iron  wire. 
5,000  Keet  No.  17  duplex. 
20  Telephone  instruments. 
20  Ground  rods. 
2<)  Arrestors. 
Branch  Lines: 
4K  Native  poles. 
:m;  Wood  brackets, 
lit;  J)    I'.  No.  11  insulators. 
495  Lbs.  No.  12  B.  &  S.  G.,  B.  B.  iron  wire. 

The  total  cost  of  material  was  $994.68,  The 
cost  of  labor  vvas  not  considered,  as  each 
man  did  eijual  shares  and  no  cash. was  ex- 
pended, but  the  cost  amounted  to  approxi- 
mately $T>  for  each  telephone  on  the  line. 
This  line  completed  has  est  $l,n<io  cash,  cx- 
pi  nded,  which  amounts  to  $50  for  each  of 
the  20  telephones. 

The  telephone  company  lias  contracted  to 

operate  the  line  for  a  switching  charge  oi 

.VI  rts.  per  month  per  telephone,  anil  lo  re- 
ceive  the   revenue    from   incoming   and  OU] 
going  toll  business.     By  this  agreement,  thi 
lint   has  not  only  the  benefit  of  the  local  c\ 
change    but   of  'the  entire  telephone  system. 

Wi  ma>  assume  the  life  of  the  lines  and 
instruments  at  seven  years,  which  is  derived 
from  the  following  data  : 

Pole*— 1ril«T«-*t,  5  7,  :  tux.-K.  1 1,  ;  depredation,  R% 

nr  14%, 


cost  can  also  be  reduced  by  adding  additional 
subscribers  to  the  line. 

As  the  pole  line  is  built,  it  is  very  easy 
to  string  one  or  two  circuits  of  wire  on 
wood  brackets,  which  will  accommodate  four 
parties  on  each  line.  These  new  subscribers 
must  pay  for  their  own  instrument  and  pay 
in  proportion  with  the  other  original  sub- 
scribers for  the  cost  of  the  main  line.  The 
original  subscribers  are  entitled  to  a  rebate 
in  proportion. 

The  depreciation  is  rated  at  a  high  per- 
centage, for  it  stands  to  reason  that  people 
will  take  better  care  of  their  own  property 
than  they  would  renting  instruments  from 
a  telephone  company. 

I  feel  safe  in  saying  that  a  saving  of  50 
per  cent  can  be  realized  and  better  service 
obtained,  if  this  plan  were  used  more  ex- 
tensiveh   than  it  is  at  the  present  tune. 
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An  interesting  bulletin  devoted  to  the  develop- 
ment and  advancement  of  sanitation. 

Concrete  Machinery.— Paper,  e^ixO^  ins..  S  pp.' 
The  Ashland  Steel  Range  &  Mfg.  Co.,  Ashland, 

Ohio. 

This  is  bulletin  No.  20.  covering  '  continuous 
concrete  mixers  and  building  block  machines. 

Gurley's  Manual. — Cloth.  4*4x7  ins.,  416  pp.  W. 
&  L.  E.  Gurley,  Troy,  N.  Y. 

This  is  the  45th  edition  of  Gurley's  manual.  It 
contains  illustrations  and  descriptions  of  the 
complete  line  of  engineering  and  surveying  in- 
struments manufactured  by  this  company.  The 
Gurley  Manual  is  primarily  a  book  of  instruc- 
tions in  the  adjustment  and  use  of  field  instru- 
ments. Complete  descriptions,  lists  of  sizes  and 
prices  of  field  and  office  instruments  are  given. 

Ore  and   Coal    Handling     Machinery.— Paper, 

ins.,  48  pp.     Brown  Hoisting  Machinery 

Co..  Cleveland,  Ohio. 

'Phis  Is  a  book  of  Illustrations  of  installations 
of  ore  and  coal  handling  machinery  covering  the 
larger  plants  throughout  the  country.  No  ef- 
fort has  been  made  In  this  catalog  to  give  de- 
scriptions, but  information  will  be  furnished, 
It  Is  staled,  to  those  interested. 

Ferro  Inclave.— Paper,  i'.x'.i  Ins.,  56  pp.  Brown 
Hoisting  Machinery  Co..  Cleveland.  Ohio. 

This  is  the  6th  edition  of  the  catalog  showing 
FVrro  inclave  reinforcing  for  rooting.  floors, 
bins,  etc.  Complete  Illustrations  are  given,  ac- 
companied with  descriptions  showing  methods  of 

laj  lag  and  applying  concrete. 

American    Ditchers.     I'aper.    r.x'.l    Ins..    24  pp. 

American  Ditching  Machine  Co.,  west  Minne- 
apolis. Minn. 

'1'lils  Is  a  complete  catalog  giving  Illustration! 
ami  line  drawings  showing  the  machine  and  Its 
part*;  also  Illustrations  of  machine  In  opera t Inn. 

Figures  of  cost  of  operation  are  given, 
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In  Improving  the  Efficiency  of  Our 

Engineering  Schools 

Twenty  years  ago  when  a  man  was  heard 
•  criticise  an  engineering  school  or  a  young 
raduate  engineer  it  was  at  once  concluded 
lat  the  critic  was  a  "practical  engineer,"  that 
,  that  he  was  not  a  graduate  engineer.  At 
lat  time  such  a  conclusion  was  warranted, 
>r  many  of  the  so-called  practical  engineers 
ever  missed  an  opportunity  to  criticise  and 
:flect  discredit  upon  men,  especially  young 
len,  who  had  taken  an  engineering  course  in 
:ie  of  our  colleges.  These  men  never  tired 
f  telling  how  some  recent  graduate  was 
lught  comparing  the  figures  on  a  blue  print 
ith  those  on  the  tracing  from  which  the 
rint  was  made  to  see  if  they  were  identical, 
r  some  such  yarn.  Neither  was  it  all  done 
i  a  spirit  of  fun.  Some  employing  engineers 
■ent  so  far  as  to  say  that  young  graduates 
ere  worthless  and  refused  to  employ  them, 
iking  untrained  men  in  preference. 
A  little  of  the  old  prejudice  still  exists,  but 
is  only  a  little.  Many  men  who  now  criti- 
se  graduates  most  severely  believe  in  them, 
he  criticisms  as  a  whole  are  intended  to  be 
riendly  and  helpful  and  aim  toward  improv- 
ig  technical  schools  rather  than  toward  an- 
ihilating  them. 

Constructive  criticism  of  engineering 
:hools  is  now  almost  universal.  Students 
egin  it  in  their  undergraduate  days.  Of 
jurse  this  is  taken  as  a  matter  of  course  and 
ich  criticism  is  very  generally  disregarded, 
'he  matter  assumes  a  more  serious  aspect, 
owever,  when  it  is  noticed  that  experienced 
ngineers  and  engineering  societies  are  quite 
s  outspoken  in  their  criticism  of  engineering 
:hools  as  are  the  undergraduates. 

To  us  much  of  this  criticism  seems  to  bear 
n  the  wrong  point,  namely,  the  course  of 
tudy.  There  are  as  many  proposed  courses 
f  study  as  there  are  critics.  The  critics  dis- 
gree  on  the  number  of  years  the  boy  should 
pend  in  college,  on  the  subjects  he  should 
tudy  and  on  the  time  he  should  devote  to 
ach  subject.  It  is  true  that  there  are  other 
oints  on  which  the  critics  disagree,  but  we 
link  these  are  the  principal  ones. 

The  subject  is  a  large  one  and  must  be 
losely  limited  for  the  purpose  of  this  dis- 
ussion.  We  will  take  the  present  four  year 
ourse  in  civil  engineering  as  an  example. 
Ve  say  the  present  course,  for  there  is  but 
ttle  difference  between  the  courses  of  study 
ffered  to  students  of  civil  engineering  in  our 
arious  colleges,  although  all  have  been  se- 
erely  lambasted  from  within  and  from  with- 


out, and  all  have  been  subjected  to  numerous 
well  meant  suggestions. 

Probably  all  of  our  engineering  readers  are 
familiar  with  the  course  mentioned.  No  doubt 
each  reader  has  thought  of  a  dozen  changes 
he  would  make  in  the  present  course  of  study 
if  he  were  in  a  position  to  do  so,  but  we 
venture  to  say  that  if  he  suddenly  found  him- 
self in  such  a  position  he  would  hesitate  a 
long  time  before  making  any  change.  Prob- 
ably then  he  would  add  only  a  lecture  course 
or  two  on  business  methods.  Our  opinion  is 
that  the  present  course  is  very  satisfactory. 
The  old  course  may  need  revision  as  some 
suggest,  but  such  revision  should  be  post- 
poned until  some  more  important  reforms  are 
instituted  elsewhere  in  our  scheme  of  tech- 
nical instruction. 

Let  us  consider  the  teachers  of  engineer- 
ing subjects.  Many  of  these  men  are  all  they 
should  be  and  we  honor  them  sincerely  as 
everyone  does.  Many  of  them  have  but  one 
qualification  for  the  positions  which  they 
hold  and  that  is  good  character.  It  is  true 
that  all  give  evidence  of  the  requisite  knowl- 
edge before  they  are  employed,  but  too  often 
this  is  only  documentary  evidence.  Many  of 
them  are  too  young  and  inexperienced,  even 
in  teaching,  to  be  of  much  value  as  teachers 
of  engineering  subjects.  We  have  known  of 
cases  where  the  teacher  was  younger  than 
many  of  the  students  in  his  classes.  Some 
are  too  old  and  have  lost  the  energy  and  en- 
thusiasm necessary  to  hold  the  attention  of  a 
group  of  restless  young  men.  Some  prac- 
tically quit  teaching  as  soon  as  they  really  be  - 
come qualified  to  teach  and  the  colleges  re- 
tain only  the  advertising  value  of  their  names. 
These  professors  go  wandering  away  in  pur- 
suit of  "outside  work,"  research  or  depart- 
mental supervision  and  pile  up  the  work  of 
teaching  upon  the  willing  but  frail  shoulders 
of  the  youthful  teachers  previously  mentioned. 
A  few  teachers  do  not  know  their  subjects 
well  enough  to  obtain  good  results:  others 
know  their  subjects  extremely  well,  but  are 
totally  lacking  in  the  ability  to  teach.  We 
think  there  are  many  more  in  the  latter  class 
than  in  the  former.  Many  of  these  really 
brilliant  men  talk  over  the  heads  of  their 
classes  and  only  the  brightest  and  most  in- 
terested students  are  able  to  follow  the  teach- 
er at  all  and  then  only  very  imperfectly. 

Down  in  the  grades  the  teachers  work 
much  harder  in  the  class  room  than  do  our 
college  teachers.  More  effort  is  made  there 
to  sugar-coat  knowledge  and  to  persuade  the 
student  to  swallow  it.  Too  often  our  college 
teachers  forget  that  they  are  dealing  with 
boys  and  not  with  men  and  offer  their  in- 

425 


struction  in  a  manner  which  implies  "take  it 
or  leave  it  alone,  just  as  you  wish."  In  such 
cases  the  college  boy  usually  elects  to  "leave 
it  alone."  Teaching  is  unlike  any  other  busi- 
ness in  this  respect,  even  though  a  boy,  or 
somebody  else,  pays  for  his  educatiop,  he 
must  be  cajoled  or  coerced  into  taking  it. 
It  may  be  argued  that  if  a  boy  does  not  applv 
himself  with  sufficient  diligence  to  learn  a 
subject  he  will  fail  to  pass.  This  is  only 
partially  true.  We  de  not  know  of  a  teach- 
er who  has  the  courage,  or  foolhardiness,  to 
flunk  a  whole  class.  The  average  man  is  sup- 
posed to  pass  and  if  he  does  not  the  reflec- 
tion is  on  the  teacher.  This  is  well  under- 
stood by  the  college  president,  by  the  teach- 
ers and  by  the  students,  and  all,  especially 
the  teachers,  are  influenced  by  this  unwritten 
rule.  We  believe  this  accounts  for  the  poor 
material  occasionally  turned  out  by  our  best 
institutions. 

Now  let  us  consider  the  students.  Students 
always  have  been  and  probably  always  will 
be  severely  criticised  by  their  elders.  We  are 
disposed  to  criticise  them  for  one  thing  only 
and  that  is  their  enthusiasm  about  "college 
life."  Of  course  this  applies  to  students  tak- 
ing other  courses  of  study  as  well  as  engi- 
neering students.  Let  us  quote  from  an  arti- 
cle entitled  "The  Technical  Graduate  From 
the  Point  of  View  of  the  Manufacturer,"  by 
Mr.  E.  B.  Raymond,  in  the  Bulletin  of  the 
Society  for  the  Promotion  of  Engineerinc; 
Education  for  October: 

Somewhat  allied  to  the  above  (unwillingness 
to  learn  the  practical  end  of  a  business)  is-  the 
characteristic  very  positively  noted  with  grad- 
uates, which  is  a  remarkable  lack  of  ability  to 
assume  responsibility,  or  even  to  carry  out 
carefully  instructions  received.  In  other  words, 
they  cannot  be  trusted.  There  is  a  lack  of 
seriousness  in  their  point  of  view.  They  ap- 
parently do  not  know  that  a  small  duty  well 
done  has  in  it  all  the  virtue  of  a  big  duty.  I 
believe  the  college  is  partly  responsible  for  thi* 
condition.  During  the  course,  the  percentage  of 
"good  time"  is  perhaps  too  great.  The  view  of 
the  college  life  might  properly  look  more  like 
the  view  of  the  business  office.  It  is  my  feeling 
that  the  college  with  a  minimum  amount  of 
"college  life,"  as  generally  interpreted,  and  a 
maximum  of  "office  atmosphere,"  produces  the 
best  material.  I  do  not  believe  in  college  life 
as  popularly  interpreted,  and  would  cut  it  down 
to  a  minimum,  replacing  with  "office  spirit." 

We  believe  that  Mr.  Raymond  is  right.  It 
is  not  strange  that  students  are  too  much  im- 
pressed with  "college  life."  The  student 
is  told  that  the  best  days  of  his  life  are  his 
college  days.    Whatever  this  may  mean  to 
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the  man,  to  a  boy  it  often  means  "If  I  don't 
have  a  good  time  here  I  never  will  have  one," 
and  he  conducts  himself  accordingly.  He  is 
told  that  what  he  gets  out  of  his  books  is 
only  part  of  what  he  gets  out  of  his  college 
course.  Thus  encouraged,  he  regards  his 
studies  as  secondary.  The  precept  "never  let 
your  studies  interfere  with  your  education" 
was  the  natural  outcome  of  the  common 
knowledge  which  could  appreciate  it.  The 
teacher  who  suggests  that  studies  are  not  of 
all  importance  treads  on  mighty  dangerous 
ground. 

We  believe  that  the  best  way  to  increase 
the  efficiency  of  our  engineering  schools  is 
to  provide  teachers  who  have  the  patience, 
the  enthusiasm  and  the  knowledge  necessary 
to  make  them  real  teachers.  If  it  costs  money 
to  get  and  hold  such  men,  let  those  interested 
in  improving  the  quality  of  graduates  concen- 
trate their  present  efforts  on  obtaining  this 
money  rather  than  on  tinkering  with  the 
course  of  study.  Many  of  our  colleges  have 
spent  too  much  money  for  fine  equipment  of 
all  sorts,  and  not  enough  in  teacher's  salaries. 


Annual  Meeting  of  American  Railway 
Bridge  and  Building  Association. 

The  21st  annual  convention  of  the  associa- 
tion was  held  at  the  Planters  Hotel,  St.  Louis, 
Oct.  17-19.  This  was  a  "homecoming"  meet- 
ing at  the  association's  birthplace,  its  organi- 
zation having  taken  place  there  in  1890.  The 
society  is  in  a  prosperous  and  growing  con- 
dition. Its  membership  increased  from  60  to 
143  in  1900  and  in  1911  numbers  491. 

The  meeting  was  opened  by  prayer,  fol- 
lowed by  an  address  of  welcome  from  Mr. 
John  »H.  Gundlach,  president  of  the  City 
Council  of  St.  Louis. 

The  report  on  Fireproofing  Trestle  Bridges 
and  its  discussions  occupied  a  large  part  of 
the  time  of  the  meeting.  The  report  con- 
tained a  resume  of  the  methods  of  prevent- 
ing fires  as  used  on  44  railroads.  These  were 
summarized  and  tabulated  to  show  the  dif- 
ferent methods  and  the  number  of  railroads 
using  each.  Of  the  44  railroads  the  majority 
used  one  or  more  forms  of  ballasted  track 
on  the  trestles,  a  large  number  used  metal 
coverings,  and  a  few  used  fire  resisting  paint. 

Carelessness  of  firemen  was  given  as  the 
most  frequent  cause  of  fires  while  the  sec- 


ondary cause  was  that  too  often  rotten  or 
partially  rotten  timbers  were  in  the  structure. 
On  the  C.  M.  &  St.  P.  Ry.  zinc  was  being 
used  in  some  places  in  olace  of  galvanized 
iron  as  the  zinc,  although  more  expensive, 
has  more  nearly  the  life  of  the  trestle  itself. 
On  a  tidewater  railroad  it  was  said  that  the 
galvanized  iron  exposed  to  salt  moisture 
would  not  exceed  two  years  of  life  so  that 
there  also  the  zinc  was  used. 

The  C.  &  N.  W.  Ry.  has  recently  experi- 
mented with  a  covering  as  follows :  Boards 
(1x6  ins.)  are  laid  longitudinally  on  the 
trestle  inside  and  outside  the  rails.  On  these 
4  ins.  of  clay  is  placed  inside  the  rails  and 
3  ins.  outside  of  them,  and  packed  down.  The 
flanges  of  the  wheels  form  a  drainage  groove. 
This  method  was  found  to  be  very  effective 
as  a  fireproofing  and  as  a  waterproofing  also. 

One  of  the  railways  in  the  Lake  Superior 
Copper  country  also  used  this  method,  but 
used  sand  from  the  stamp  mills  instead  of 
clay.  This  was  found,  by  the  railroad  officials, 
to  be  even  more  effective  than  ordinarv  clay. 

During  the  convention  the  members  wit- 
nessed a  test  of  Clapp  Fire  Resisting  Paint 
which  is  worth  a  description  here.  A  138-ft. 
single  track  trestle  on  the  Missouri  Pacific 
was  painted  about  a  month  previous  to  the 
test  with  one  coat.  The  top  and  side  sur- 
faces of  the  caps  and  guard  rails  were  cov- 
ered and  also  the  sides  of  the  stringers  and 
the  tops  of  the  stringers  where  exposed  be- 
tween ties.  Fifty  gallons  of  paint  were  re- 
quired for  the  one  coat.  The  labor  cost  $15 
and  the  material  $25,  or  about  29  cts. 
per  lin.  ft.  An  engine  was  twice  run  slowly 
over  this  trestle  and  red  hot  coals  scattered 
from  the  ash  pan  without  affecting  the  timber 
at  any  point.  In  addition  to  this  a  model 
span  of  a  trestle  had  been  erected  nearby 
which  had  been  given  a  single  coat  over  the 
entire  surface  of  each  piece  of  timber  before 
putting  in  place.  A  bale  of  straw  was  fired 
under  this  and  the  fire  burned  so  hot  for  3% 
minutes  that  it  could  not  be  approached  with- 
in 20  ft.  This  was  a  spectacular  but  success- 
ful test.  At  one  point  one  of  the  stringers 
contained  considerable  pitch.  The  pitch 
burned  out  and  the  wood  was  charred  at  this 
point  to  a  depth  of  lA  in.  The  balance  of 
the  timber  seemed  unaffected. 

Whitewash  was  said  to  be  a  very  success- 
ful preservative  of  timber  and  a  useful  pro- 
tection against  fire. 


It  was  stated  that,  in  a  report  last  spring 
before  the  American  Railway  Engineering 
and  Maintenance  of  Way  Association  it  was 
set  forth  that  95  per  cent  of  trestle  fires 
started  on  top  of  the  trestle  and  5  per  cent 
from  below.  Also  that  fireproofing  insured 
a  50  per  cent  increased  life  of  the  timber 
which  was  15  per  cent  on  the  investment. 

The  report  of  the  committee  on  Concrete 
Tank  Construction  was  very  complete.  The 
average  life  of  wooden  water  tanks  is  from 
18  to  20  years  depending,  at  that,  upon  good 
maintenance.  The  arguments  for  the  con- 
crete tank  are  (1)  the  accessability  of  the 
materials  for  construction;  (2)  the  tank  need 
not  be  kept  full  to  preserve  it;  and  (3)  there 
are  no  maintenance  charges.  On  the  other 
hand  the  use  of  concrete  for  tanks  has  been 
until  recently  quite  experimental.  A  com- 
plete review  of  concrete  tank  construction  for 
railways  is  covered  by  the  report  and  sev- 
eral designs  and  specifications  are  giS'en. 

The  report  on  Embankment  Protection  was 
a  series  of  letters  regarding  methods  used  by 
various  roads,  viz.,  (1)  riprap;  (2)  combina- 
tion of  large  stone  riprap  filled  in  with  small 
stone;  (3)  mats  of  brush,  or  the  Mississippi 
River  fascine  method;  (4)  piling;  (5)  con- 
crete slab  or  apron.  The  methods  were  dis- 
cussed briefly.  The  fascine  methods,  it  was 
said,  requires  that  the  mat  shall  be  continuous 
from  water  line  to  the  central  thread  of  the  j 
river  current  and  must  extend  clear  above 
and  below  the  places  where  scouring  is  likely 
to  occur.  Different  localities  require  differ- 
ent treatment.  On  some  streams  a  short 
brush  covered  with  loose  riprap  has  been  sue-' 
cessful  but  this  method  would  be  slightly  ef- 
fective on  the  Mississippi.  It  was  stated  that 
at  Pine  Bluff,  Ark.,  spur  dikes  were  run  out  ; 
into  the  river  to  protect  the  banks  from  wash- 
ing, but  that  these  it  had  been  found  were 
placed  too  far  apart  and  that  the  current '< 
formed  an  eddy  which  was  also  destructive! 
to  the  banks  and  that  here  also  it  was  be-j 
lieved  fascines  would  ultimately  have  to  be* 
used. 

The  society  elected  Mr.  F.  E.  Schall,  Bridget 
Engineer,  L.  V.  R.  R.,  South  Bethlehem,  Pa.; 
President,  for  the  coming  year.  Mr.  C.  A.jj 
Lichty,  General  Inspector  C.  &  N.  W.  Ry., 
Chicago,  is  Secretary.  The  next  annual  meet- 
ing will  be  held  in  Baltimore,  Md.,  Oct.  22 
to  24,  1912. 


CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Construction  and  Cost  of  Forms  for 
Concrete  Lock  Walls — Lock  21 
Cumberland  River  Im- 
provement.* 

The  lock  walls,  guide  wall,  dam,  abutment, 
and  toe  walls  are  of  plain  concrete,  while  the 
curtain  wall  and  footway  for  the  guard  wall 
are  of  reinforced  concrete. 

The  lock  is  380  ft.  long  over  all,  with  280x 
52  ft.  as  the  effective  size  of  the  chamber 
The  top  of  the  lock  wall  is  88  ft.  8  ins.  above 
the  concrete  floor  of  the  lock  chamber.  The 
guard  is  12  ft.  and  the  maximum  lift,  with 
open  river  below,  is  19.5  ft.  The  dam,  which 
is  of  solid  concrete,  340  ft.  long,  has  an  ogee 
face  on  the  lower  side  and  a  20- ft  concrete 
ipron 

The  guard  wall,  which  presents  some  un- 
n, u.-, I  features,  is  160  ft  long  and  is  com- 
posed of  seven  concrete  piers  10  ft.  long  and 
14  ft  wide  at  the  base,  spaced  12  ft.  apart 
in  the  clear.  These  piers  are  joined  on  their 
face  side  with  a  vertical  reinforced  concrete 
■  urtain  wall  3  ft  thick  and  extending  from 
I  ft  below  the  normal  OOOl  level  to  the  top 
of  tli'-  guard  wall  There  is  a  reinforced 
concrete  walkwav  I  ft.  thick  extending  oyer 
the  piers  and  the  curtain  walls  and  joining 
t he  guard  walls  to  the  upper  end  of  the  river 

•Corirl >-tiM.<l  from  im  nrtlelr  l>y  John  H.  Hutli-i, 
Iiinlor  KnRlncfr.  In  " F'rnr«»n|on»1  Mi'inolr*"  for 
< .,  i    l  >••<  ,   l'H  I 


wall  of  the  lock,  an  18-ft.  drift  gap  being  left 
between  the  two  structures.  It  will  be  seen 
that  the  guard  wall,  although  resting  on  iso- 
lated piers,  presents,  to  boats  entering  the 
lock,  a  smooth  and  continuous  surface. 

This  work  was  carried  on  by  contract  for 
the  first  two  seasons  (1906-1907)  during 
which  time,  it  is  said,  the  contractors  lost 
$100,000.  After  the  annulment  of  the  con- 
tract, operations,  by  hired  labor,  were  started 
June  1,  1908,  under  the  direction  of  Maj.  Wm. 
W.  Harts,  Corps  of  Engineers,  U.  S.  Army, 
with  the  writer  in  local  charge.  The  cost  of 
the  work  by  hired  labor  has  been  close  to  the 
contract  prices. 

LOCK   WALL  FORMS. 

While  work  on  the  lock  was  being  done  by 
contract,  the  style  of  form  used  for  the  con- 
struction of  the  concrete  lock  walls  is  shown 
hy  Fig.  1.  It  will  he  seen  that  the  trestle 
which  was  used  for  the  delivery  of  the  con- 
crete was  also  used  as  a  skeleton  structure 
upon  which  the  forms  were  built.  The  con- 
crete  for  the  lock  walls  was  delivered  from 
a  central  mixing  plant  over  a  3-ft.  Rage  track 
on  the  trestle,  in  steel-bottom  dump  cars. 
PrOIIl  the  bottom  dump  cars  the  concrete  was 
delivered  through  a  hopper  car  and  chute  to 
its  place  in  the  forms. 

Tin-  forms  were  6x15  ft.  panels,  built  of 
\%  in.  ship  lap  lagging  nailed  t<>  ■  frame- 
work of  3x10  in,  pine  timbers.     The  panels 

were  fattened  t<>  10x12  in,  poiti  with  %  In. 


lag  screws.  It  was  intended  that  the  insid< 
face  of  the  panel  be  placed  flush  with  the  in- 
side face  of  post,  the  post  thus  making  par 
of  the  face  of  form;  but  it  was  soon  founc 
impracticable  to  keep  the  posts  true  to  line| 
and  to  make  a  smooth  joint  between  thi 
panels,  so  the  posts  were  set  back  2  ins.  fron 
the  face  line  of  the  wall  and  the  spaces  be 
tween  panels  built  in  with  a  %  in.  dresse< 
board.  Neither  the  panels  nor  the  post 
were  stiff  enough  to  withstand  the  pressur 
from  the  green  concrete,  so  heavy  and  ex 
pensive  bracing  was  required.  There  was  n<] 
provision  made  for  moving  the  heavy  panell 
except  by  hand,  and  that  proved  to  be  a  slo\ 
and  expensive  operation. 

After  the  failure  of  the  contractors  an 
when  operations  were  started  at  Lock  \o.  2 
by  hired  labor,  the  use  of  the  panel  style  o] 
form  was  discontinued  for  the  face  of  th 
lock  walls  as  having  proven  unsatisfactory  an 
uneconomical.  However,  these  old  torn- 
were  used  to  advantage  on  the  back  face  Q 
lock  and  wing  walls  where  extreme  care  wp 
not  required  and  where  derricks  were  avai 
able  for  moving  the  panels.  When  there 
sufficient  amount  of  uniform  work,  the  ptnj 
style  of  form,  when  carefully  designed  Bit 
built,  may  be  used  with  considerable  econoni 
of  labor,  material,  and  time,  especiallv  whe 
machinery  is  available  for  moving  the  heav 
panels. 

It  was  considered  best  to  retain  the  gn 
eral  arrangement  of  the  concrete  mixing  It 
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elivering  plant  for  the  lock  walls,  including 
lie  delivery  track  and  trestle.  The  forms 
fere  modified  with  a  view  of  obtaining  a 
moother  and  more  rigid  face,  yet  retaining 
le  necessary  features  of  the  old  plan.  Figure 
shows  this  new  arrangement.  The  sheeting 
or  the  face  of  the  wall  was  built  continuous- 
r,  and  for  this  reason  the  posts  were  set 
ack  almost  6  ins.  from  the  face  line  of  the 
rail.  This  sheeting  was  2x10  in.  pine  "S  4  S." 
Tie  studding  was  2x8  in.  and  3x8  in.  pine 
paced  from  2  ft.  6  ins.  to  3  ft.  centers.  Old 
anels  were  generally  used  for  the  back  of 
le  forms.  Tie  rods  of  %  in.  round  iron  and 
ist  iron  sleeve  nuts,  as  shown  by  Fig.  2, 
'ere  used  with  very  satisfactory  results.  The 
ids  were  placed  in  the  forms  only  for  one 


rick,  and  with  steel  dump  buckets  placed 
directly  into  the  forms. 

The  face  form  was  2x10  in.  pine  lagging, 
"S  4  S,"  carried  on  2x8  in.  pine  studs  placed 
about  30  ins.,  c  to  c.  When  practicable  the 
form  was  braced  to  the  timber  support,  and 
elsewhere,  as  near  the  top  of  the  wall,  %  in. 
tie  rods  and  sleeve  nuts  were  used.  These 
sleeve  nuts,  which  were  about  6  ins.  from 
face  of  wall,  permitted  the  bolt  ends  to  be 
removed  after  the  concrete  had  hardened. 

FORMS  FOR  GUARD  WALL. 

These  piers  were  built  in  the  dry  by  means 
of  a  low  earth  coffer-dam.  The  style  of  form 
for  the  piers  is  shown  by  Fig.  4.  A  trestle 
built  independent  of  the  forms  was  used  for 


The  lumber  should  be  used  over  and  over  as 
many  times  as  its  condition  will  permit. 

To  show  the  relation  of  the  areas,  strength, 
and  resistance  to  deflection  of  various  studs, 
with  the  2x4  in.  stud  taken  as  unity  in  each 
case,  Table  I  is  submitted: 
TABIjK  I. 


Size  of  stud.  Area. 
2  by  4  inches. ...  1.0 
2  by  6  inches.  ...  1.5 
2  by  8  inches   2.0 

2  by  10  inches.  .  .  2.5 

3  by  8  inches   3.0 


Strength 
flexture. 
1.00 

2.25 
4.00 
5.55 
6.00 


Uniform  load 
on  60"  fixed 
beam  to  give 
V6"  deflection. 
1.00 
3.37 
8.00 
15.60 
12.00 


For  the  style  of  forms  used  and  conditions 
at  Lock  No.  21,  the  2x8  in.  stud  spaced  about 
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Fig.  2 — Forms  for  Lock  Wall  as  Changed. 


Section  Guide  Wall 


Fig.  3 — Forms  and  Timber  Support  for. 
Guide  Wall. 


un  of  concrete  at  a  time,  so  that  they  would 
ot  interfere  with  the  movement  of  the  con- 
rete  chute.  When  lumber  became  scarce 
le  forms  on  the  lower  portion  of  a  section 
rould  sometimes  be  removed  before  the 
ompletion  of  the  top  of  the  section.  Gen- 
rally,  the  wall  was  divided  into  sections  30 
t.  long.  At  one  time  the  face  form  for  a 
ompleted  portion  of  the  wall  100  ft.  long  and 
4  ft.  high  was  loosened  and  allowed  to  fall 
t  one  time  into  the  lock  chamber,  this  cham- 
er  having  previously  been  allowed  to  fill 
rith  water  to  break  the  fall  of  the  forms 
nd  prevent  injury  to  the  lumber. 

FORMS  FOR  GUIDE  WALL  AND  ABUTMENT. 

On  account  of  the  unstable  nature  of  the 
anks  and  the  large  amount  of  excavation  in- 


}  2*  10  Sheeting  [  ,' 
\2«6"studs  24-30ktrs  \ 
\3*J0"  Wales  j  I 
\f  Tie  Rods  with  \  : 
[CI  Sleeve  Nuts'.  \ 


igKont^ 


Front  View  Pier  Side  View  Pier 

Fig.  A — Forms  for  Guard  Wall. 

'olved,  it  was  decided  to  use  shoring  or  tim- 
>er  support  in  making  excavation  for  both  the 
;uide  wall  and  the  abutment,  and  on  account 
)f  similar  conditions  and  plant,  the  same 
ityle  of  timber  support  and  concrete  form 
vas  used  on  both  places.  This  arrangement 
s  shown  by  Fig.  3. 

Placing  this  shoring  and  bracing  was  slow 
ind  tedious,  as  was  also  the  removal  of  the 
traces  while  the  concrete  was  being  placed. 
Fhe  excavated  material  was  removed  by  a 
ierrick  and  placed  behind  the  completed  wall 
For  back  filling.  The  concrete  was  handled 
From  a  %-cu.  yd.  Ransome  mixer  by  a  der- 


delivering  the  concrete  from  the  central  mix- 
ing plant  in  bottom  dump  cars.  Forms  were 
started  on  the  first  two  piers  at  the  same 
time,  and  as  soon  as  the  concrete  in  second 
stage  of  pier  1  was  completed,  the  form 
timbers  of  the  first  stage  of  the  first  pier 
were  moved  to  pier  3,  and  so  on  from  pier 
to  pier. 

All  piers  were  completed  and  forms  re- 
moved before  the  forms  for  the  reinforced 
curtain  wall  were  started.  Figure  5  shows 
the  forms  for  the  reinforced  curtain  wall  or 
upper  part  of  the  guard  wall.  The  2x6  in. 
studding,  which  was  all  that  was  available 
for  this  work,  was  rather  light,  requiring  a 
large  number  of  tie  rods  to  keep  the  forms 
from  springing.  Each  22-ft.  section,  13  ft. 
deep,  was  completed  in  one  operation,  and  as 
this  work  was  done  in  freezing  weather, 
causing  the  concrete  to  set  much  more  slowly 
than  usual,  there  was  an  unusual  amount  of 
pressure  on  the  forms,  and  considerable  dif- 
ficulty was  experienced  in  holding  the  forms 
true  to  line.  This  curtain  wall  was  built  when 
the  river  was  almost  to  the  top  of  the  piers, 
and  as  lumber  was  plentiful  and  labor  scarce, 
forms  were  built  the  entire  length  of  this 
wall,  and  the  wall  completed  before  any  of 
the  forms  were  removed. 

FORMS  FOR  CONCRETE  TOE  WALL. 

These  forms  were  built  of  rough  oak  box- 
ing 1  in.  thick  and  any  old  material  available 
was  used  for  studs.  This  oak  boxing  was 
seasoned  and  very  uniform  in  thickness,  so  a 
very  good  face  on  the  wall  was  obtained.  The 
only  trouble  encountered  was  from  caving 
banks  and  numerous  floods.  All  forms  were 
designed  to  meet  the  local  conditions  as  to 
material  on  hand,  labor,  and  arrangement  of 
plant  for  handling  concrete. 

To  my  mind  the  most  important  feature 
of  economical  concrete  construction,  after 
considering  the  arrangement  of  the  plant  for 
handling  the  concrete  material,  is  the  careful 
study  and  design  of  the  forms,  giving  due 
consideration  to  the  choice  of  standard  lengths 
and  sizes  and  grades  of  lumber,  with  not  only 
a  comparison  of  strengths  of  the  various 
sizes,  but  also  of  the  calculated  loading  to  give 
the  allowable  maximum  deflection.  Careful 
consideration  should  be  given  to  the  minimum 
amount  of  lumber  required  to  permit  the 
forms  to  be  kept  ahead  of  the  concrete,  ample 
allowance  being  made  for  unexpected  delay. 


30  ins.  "c  to  c"  has  been  found  the  most 
economical. 

These  styles  of  forms  as  submitted  herein 
are  not  without  their  imperfections,  but  they 
were  the  best  we  could  devise  with  the  means 
at  hand.  They  were  more  economical  and 
gave  better  results  that  the  forms  used  by 
the  contractor.  The  tie  rod  and  sleeve  nut 
were  a  decided  improvement  over  the  timber 
brace,  and  the  continuous  sheeting  on  the 
face  of  the  wall  gave  a  smoother  and  truer 
surface  than  was  obtained  with  the  panel. 

The  greatest  objection  to  these  forms,  as 
well  as  to  most  all  forms,  is  the  cost  and 
time  required  for  erection.  It  will  be  seen 
that  in  some  cases  a  large  amount  of  lumber 
was  tied  up,  but  lumber  was  at  times  more 
plentiful  and  cheaper  than  the  labor  which 


2*6  Studs  24to30Ctrs ,  2*10 Sheeting 


EnglContg  '  Section  A  A 

Fig.  5 — Forms  for  Guide  Wall  Curtain. 

would  have  been  required  to  move  the  lumber 
from  place  to  place. 

The  cost  of  forms  for  work  at  Lock  No. 
21,  as  given  below,  seems  to  be  high,  but  it 
should  be  remembered  that  this  includes  the 
cost  of  all  labor  and  material  for  erection  and 
removal,  including  the  pro  rata  of  general 
expense,  as  well  as  the  additional  cost  of 
erection  and  maintenance  of  trestle  bents  and 
tracks  for  the  delivery  of  concrete,  and  also 
the  cost  of  the  shoring  and  timber  supports 
for  the  caving  banks.  The  costs  were  further 
increased  by  the  extreme  care  required  to 
obtain  and  keep  a  true  alignment  of  the  face. 
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/•-special  care  was  required  in  placing  the  cast  Arch  Center  Construction  for  a 
iron  hollow  quoins.  .  . 

The  unit  costs  of  forms  for  lock  walls,        263^-ft.  Masonry  Arch  in  France. 

including   erection   and   maintenance   of   de-        American    engineering   exhibits    very  few 

hvered  trestle  and  tracks   (10,215.7  cu.  yds.  iong  span  masonry  arch  bridges  as  compared 

concrete)  was  as  follows:  with  that  of  Continental  Europe.    With  the 

Total.      cu.6yd.  advent  of  concrete  masonry  even  the  limited 

Material   $  2,860.94      $6.28  performance  of  the  past  seems  likely  to  be 

Subsisten 5"96i "^4  09  greatly  curtailed  in  America.    The  masonry 

Generaf  expense  7.7 77  77    1,036.35         .'ll  arch  on  the  contrary  still  frequently  calls  for 

  the  attention  of  the  European  bridge  builder. 

Total   $10,506.92      $1.02  Among  recent  examples  of  European  mason- 

The  unit  costs  of  forms  for  guide  wall,  in-  ry  arch  construction  is  the  structure  outlined 

eluding  costs  of  timber  support   (2,283.9  cu.  in   the    accompanying    drawing    which  was 

yds  concrete)  was  as  follows:  built  in  1909  across  the  Valserine,  a  small 

Per  tributary   of  the  River  Rhone.     The  nearest 

Material  $  765741     C$6.335  town  of  size  is  Montangeo,  which  lends  its 

Labor   ..     75&A9         .332  name  to  the  new  bridge. 

Gentraf  expense  7.7777        7      92.33  040        Tlle  Montangeo  arch  has  a  clear  span  of 

  _ —  80.29  m.  (263.35  ft.)  and  a  rise  of  20  m.  (65.6 

Total  $1,711.55      $0,749  ft.)  or  one-fourth  the  space.    This  arch  ring 

The  unit  cost  of  forms  for  abutment,  in-  is  1.5  m.   (4.92  ft)  thick  at  the  crown  and 

eluding  cost  of  timber  support    (2,833.6  cu  2.6  m.  (8.53  ft.)  thick  at  the  springs,  which 

yds.  concrete),  was  as  follows:  it  may  be  noted,  are  at  different  elevations. 

Per  that  on  the  right  bank  being  1.14  m.  (3.74  ft.) 

Material   $  ssls'r,     C$0.136  lower  than  that  °n  the  left  bank-     This  dif" 

Labor    753.41         .265  ference  results  from  the  necessity  of  going 

Subsistence    184.26         .065  deeper  for  solid  rock  bearing  on  one  side 

General  expense    284.88         -101  than  on  the  other.    The  main  arch  ring  is 

Total   $1,608.40      $0.56:  surmounted  by  eleven  spandrel  arches  which 

^  11151m  (36515)-  -- 

rr  -d013m{25335)  


found  in  Engineering-Contracting  for  Jan 
6,  1909,  Sept.  14,  1910,  May  10,  1911,  an. 
April  19,  1911. 

The  Montague's  arch  center  was  supporte< 
at  the  ends  and  also  by  timber  twins  at  three 
intermediate  points  so  as  to  bring  the  sup 
ports  20  m.  (65.6  ft.)  apart.  The  timbei 
towers  were  six-leg  structures  braced  a: 
shown  and  finished  on  masonry  pedestals 
They  were  tied  horizontally  and  diagonalh 
to  each  other  and  to  the  rock  banks  hy  stee 
rods  and  were  also  guyed  up  and  dowi 
stream.  As  this  drawing  shows  only  th< 
general  framing  and  bracing  arrangement 
some  of  the  dimensions  and  details  may  b< 
properly  described  more  fully. 

Two  of  the  towers  were  36  m.  (118  ft." 
and  the  third  was  33  m.  (108  ft)  high;  th< 
lateral  dimensions  were  the  same  for  all  a 
the  base,  viz.,  2.33x5.47  m.  (76.42x179.4  ft.' 
and  the  butter  towards  the  top  was  th< 
same,  2  centimeters  per  meter,  for  all.  Th< 
tower  legs  were  33  cm.  (12  ins.)  square  fo 
timbers  and  were  braced  together  horizontalh 
every  8  to  10  ft.  as  shown.  The  rods  tieinj 
the  towers  together  and  to  the  banks  wer< 
2  cm.  (0.8  in.)  in  diameter  and  were  pro 
vided  with  turnbuckles. 

The  center  proper  consisted  of  four  rib: 
spaced  1.633  m.  (5.36  ft.)  apart  and  brace< 


Elevation  and  Section  of  Timber  Center  for  263-Ft.  Masonry  Arch  Near  Montangeo,  France. 


The  unit  cost  of  forms  for  guard  wall,  in- 
cluding erecting  and  maintenance  of  delivery 
trestles  and  tracks  (911.2  cu.  yds.  concrete), 
was  as  follows : 

Per 

Total.      cu.  yd. 

Material   ..•  $   454.70  $0.49:i 

Labor    1,108.47  1.216 

Total   $1,563.17  $1,715 

The  excessive  cost  of  the  forms  for  the 
guard  wall  was  due  to  frequent  floods  delay- 
ing and  damaging  the  work,  and  to  increased 
difficulties  of  the  forms  for  the  reinforced 
curtain  walls. 

The  cost  of  forms  for  the  top  wall,  having 
a  volume  of  625.3  cu.  yds.  of  concrete,  was  as 
follows : 

IV, 

lt,.,„  Total.      cu.  yil. 

Labor    $341.55  10.548 

Material,  oUI  lumber,  not  i-hnno-cl 

The  citizens  of  Chicago  will  vote  on  Nov,  7 
on  the  proposition  of  issuing  $4,655,000  of 
bonds  for  building  new  bridges  over  the  Chi- 
cago River.  Of  this  stun  11,000,000  is  to  be 
immediately  available 


carry  the  machinery.  All  parts  of  the  bridge 
are  of  stone  masonry,  the  mam  arch  ring 
having  cut  stone  facing  and  rough  stone 
backing. 

The  main  arch  was  built  up  in  three  rings 
on  the  haunces  and  in  two  rings  on  the 
crown  section.  Each  ring  was  constructed  in 
eight  segments  which  were  placed  simultane- 
ously two  and  two  advancing-  from  each 
spring  toward  the  crown.  The  material  was 
handled  by  a  cableway  which  spanned  the 
Rorge. 

The  main  feature  of  interest  in  this  con- 
struction of  this  arch  was  the  center  which 
is  shown  clearly  in  the  accompanying  eleva- 
tion and  section.  The  arch  being  solid  a  fixed 
centering  was  of  course  employed  It.  there- 
fore, differs  in  character  from  recent  large 
arch  centers  which  have  been  used  in 
America  at  Walnut  l.anc,  Rocky  River  and 
Spokane.  All  three  American  bridges  were 
of  parallel  twin  arch  type,  and  the  centers 
were  designed  to  be  used  Eoi  one  arch  and 
(Inn  shifted  sidewise  for  use  mulct  the  par 
allel  twin  arch.  Rill  descriptions  ol  the  ecu 
lets  for  these  three  American  bridges  will  be 


together  laterally.    These  ribs  were  supporter 
on  the  towers  and  banks  by  two  lines  of  sane 
boxes  for  each  support.    Both  towers  an< 
centers  were  carefully  calculated.    They  set 
tied  very  evenly  under  load  and  no  troubl<| 
was  had  in  striking  them. 

The  total  cost  of  this  bridge  was  355,00*1 
francs  or  say  $71,000.    This  figures  cost  abou 
$10  per  square  foot  of  top  plan  or  $200  pei] 
linear  foot  of  structure  over  all.     We  ar< 
indebted  to  /.<•  Goiic  Civil  of  Sept    16.  1911 
for  the  data  used  in  this  description. 


The  production  of  phosphate  rock  in  th< 
United  States  in  1910  was  considerably  largfi 
than  in  1909.  In  1910  the  total  marketed  pro 
duct  ion  was  2.654,988  long  tons,  valued  a 
$10,917,(100,  as  compared  with  2.330,152  tons 
valued  at  $10,772,120,  in  1909,  an  increase  ir 
quantity  of  321,836  tons,  or  13  9  per  cent,  aiu 
in  value  of  $144,880,  or  less  than  l  per  cent 
The  increase  was  mainly  in  Florida  rock,  al 
though  the  Tennessee  production  also  shown 
.i  considerable  gain  The  axciagc  price  Ol 
the  rock  was  $4.11  in  i!M0,  as  against  fift 
in  1009,  a  decrease  in  1910  of  II  per  cent 
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ROADS     AND     STREETS  SECTION 


tie  Development  of  Street  Pavements 
and  Road  Construction  as  Shown 
by  Patents  Granted  by  the 
U.  S.  Government. 

HI.    WOOD  PAVEMENTS. 

STAFF  ARTICLE. 

In  our  issue  of  Sept.  27  some  of  the  more 
tportant  patents  for  wood  pavements  issued 
ior  to  May  15,  1872,  were  described.  In 


ed  of  a  6-in.  foundation  consisting  of  one 
part  lime  to  five  or  six  parts  of  ballast,  of 
%  to  94  in  mastic  asphalt  cushion  on  which 
3  ins.  wide,  6  ins.  deep  and  9  ins.  long 
Baltic  fir  blocks  were  laid  in  trans- 
verse courses  with  the  grain  of  the  wood  up- 
wards. The  9/10  in.  joints  between  each  row 
of  blocks  were  filled  to  a  depth  of  1 V2  in. 
with  melted  asphalt,  the  remaining  space  in 
the  joints  being  filled  with  hydraulic  lime  and 
sand.    This  pavement  was  first  laid  in  Lon- 


Fig.  1 — Sketch  Showing  Method  of  Laying  Pavement  Under  a  Patent  of  1872. 


is  issue  descriptions  are  given  of  a  few  of 
e  patents  granted  since  that  date.  Al- 
ough  numerous  patents  were  obtained  in 
e  period  from  1870  to  1880  very  few  of  the 
stems  seem  to  have  been  given  any  ex- 
nded  trial  in  this  country.  In  England, 
iwever,  during  this  period,  numerous  pat- 
ted systems  were  given  more  or  less  ex- 
risive  trials.    One  of  these  systems  known 

Improved  Wood  was  introduced  in  1871 
om  the  United  States.  This  pavement  was 
iginally  laid  with  hexagonal  blocks,  6  ins. 
ross  and  8  ins.  deep.  The  sub-base  con- 
>ted  of  a  4-in.  layer  of  sand,  or  dry  earth, 
n  this  two  layers  of  1-in.  deal  boards, 
eviously  dipped  in  boiling  tar  were  laid 
gether  transversely  and  longitudinally.  This 
undation  was  later  abandoned  for  a  thin 
ncrete  one,  on  which  was  placed  one  layer 
1-in.  boards.  On  this  foundation  the 
acks,  3  ins.  wide,  6  ins.  deep  and  9  ins. 
ng,  dipped  in  tar,  were  laid.  The  longitudi- 
il  joints  were  %  ins.  wide,  a  fillet  nailed 

the  foundation  board  keeping  the  blocks 
art;  the  end  joints  were  close.  The  joints 
ere  filled  to  a  depth  of  2  ins.  with  a  boiling 
r  and  pitch  and  the  space  above  filled  with 
le  dry  ballast  rammed  in  and  flushed  with 
e  tar  and  pitch  composition.  Fine  gravel 
id  boiling  tar  were  then  spread  over  the 
hole  surface  and  the  pavement  finished  off 
'  strewing  sand  over  it.  Another  pavement 
hich  was  laid  to  a  considerable  extent  in 
>ndon  in  1872  and  1875  was  introduced  from 
•ance,  and  was  known  as  Trenaunay's  sys- 
m.  This  by  the  way  appears  to  have  been 
e  first  wood  pavement  that  had  as  an  origi- 
il  part  of  the  system  a  hard  concrete  foun- 
ition  moulded  to  the  required  curvature  of 
e  street.  The  concrete  base  was  4  ins. 
ick  and  on  it  were  laid  3  in.  x  6  in.  x  9  in. 
ng  blocks.  These  blocks  were  made  of  oak, 
m,  birch  or  ash,  and  were  mineralized.  They 
ere  champered  on  the  upper  edges  and  the 
(per  and  lower  surfaces  were  cut  at  an 
igle  of  about  60°  to  the  grain  of  the  wood, 
nother  system  of  wood  pavement  used  in 
ngland  was  laid  under  patents  originally 
anted  to  Copeland.    This  pavement  consist- 


don  in  1874.  The  Henson  wood  pavement 
was  another  system  which  was  laid  to  some 
extent  in  England.  The  boundaries  consisted 
of  6  ins.  of  blue  lias  lime  concrete  floated  with 
a  2-in.  layer  of  cement  concrete  of  fine  qual- 
ity. On  this  was  placed  a  layer  of  ordinary 
roofing  felt  which  had  been  saturated  with 
a  hot  asphalt  composition  of  distilled  tar  and 
mineral  pitch.  This  layer  was  intended  to 
give  elasticity  to  the  surface.  The  surface 
was  composed  of  blocks  3  ins.  by  6  ins.  and 
9  ins.  long,  made  of  Swedish  yellow  deal  and 
laid  with  the  grain  upwards.  The  joints  were 
filled  with  strips  of  saturated  felt,  the  blocks 
being  driven  close  together  so  that  the  space 
between  the  courses  was  less  than  M  in.  A 
brief  outline  of  a  few  of  the  patents  granted 
in  the  United  States  since  May  15,  1872,  fol- 
lows. 

The  accompanying  illustration  (Fig.  1) 
reproduced  from  the  patent  drawing,  shows  a 
new  and  "useful"  improvement  in  the  method 


The  blocks  were  then  rammed  into  the 
muddy  foundation.  The  idea  of  this  invention 
was  certainly  a  new  one,  but  its  usefulness 
is  open  to  doubt.  One  of  the  first  patents  for 
a  method  of  repairing  wood  pavement  was 
granted  in  1874.  This  patent  (No.  154,778) 
provided  for  coating  the  surface  with  a  bitu- 
minous material,  as  shown  in  Fig.  2.  In  re- 
pairing a  wooden  pavement  that  had  been 
more  or  less  injured  by  wear,  the  surface- 
was  first  thoroughly  swept  and  the  loose 
particles  of  wood  removed.  The  surface  was 
then  coated  with  bitumen,  preferably  in  a 
heated  state.  The  holes  were  filled  with  a 
bituminous  concrete  made  of  a  mixture  of 
sand,  ashes,  gravel,  and  bituminous  material, 
preferably  in  a  heated  state,  care  being  taken 
to  lay  the  same  when  the  wood  was  dry. 

Although  concrete  had  been  used  as  foun- 
dation for  wood  pavements  as  early  as  1872. 
the  plank  foundation  continued  in  general  use 
for  many  years.  In  1878  a  patent  (No.  206,- 
812)  was  granted  for  a  wood  pavement  having 
a  foundation  other  than  of  concrete  or  plank. 
This  foundation,  as  shown  in  Fig.  3,  consisted 
of  a  layer  of  small  broken  stone  upon  which 
was  placed  a  layer  of  fine  stone  screenings  or 
pulverized  stone.  The  bottom  layer  was  about 
6  ins.  thick  and  was  composed  of  stone  not 
more  than  2Vs  ins.  in  size.  The  layer  of 
screenings  was  about  2  ins.  thick.  Figure  4 
shows  a  section  of  street  pavement  as  laid 
under  a  patent  (No.  296,581)  granted  in  1884 
to  James  Kerr.  This  system  was  patented  in 
England  in  1877  and  was  laid  to  some  extent 
in  that  country.  By  this  system  the  wooden 
paving  blocks  were  laid  directly  on  a  bed  of 
concrete  or  ballast  about  %  in.  apart,  and  a 
specially  prepared  bitumen  or  bituminous 
composition  was  run  into  the  joints  or  inter- 
stices between  the  blocks  to  a  depth  of  about 
1  in.  A  cement  grouting  was  then  poured 
into  the  joints  completely  filling  them.  The 
bitumen  or  composition  for  uniting  the  pav- 
ing blocks  at  the  base  generally  consisted  of 
the  following  ingredients :  Best  British  pitch, 
green  or  heavy  oil,  and  whiting  powder,  in 
the  following  proportions :  five  parts,  by 
weight,  of  the  pitch ;  one  part,  by  weight  of 
the  oil,  and  one  part,  by  weight  of  whiting 
powder. 

In  1905  a  patent  (No.  786,319)  was  granted 
A.  F.  Shuman  for  a  composite  paving  block, 
which  has  many  features  of  interest.  Ac- 
cording to  the  specifications  forming  part  of 
the  letters  patent  this  block  consisted  of  a 
base  made  of  timbers  placed  side  by  side  and 
secured  together  by  strips  of  the  same  thick- 
ness spiked  to  the  ends  of  the  timbers.  This 
base  was  dipped  in  melted  asphalt  or  a  sim- 
ilar waterproofiing  product  so  that  it  was  cov- 
ered on  both  sides  and  around  its  edges  with 
a  coating  of  such   material.     The   sides  of 


Fig.  2 — Repairing  Worn  Blocks  by  Coating  with  Bituminous  Material. 


of  laying  pavements,  a  patent  (No.  132,682) 
for  which  was  granted  in  1872.  By  this  meth- 
od no  flooring  of  wood  or  other  material  was 
needed,  the  blocks  being  laid  directly  on  the 
graded  bed,  and  then  partially  imbedded  in 
the  eartli  foundation,  while  it  was  in  a  pud- 
dled or  muddy  condition.  Under  this  patent 
the  joints  were  filled  about  two-thirds  full 
with  pebbles  or  gravel,  the  nozzle  of  a  hose 
was  then  introduced  into  the  joint  and  suffi- 
cient water  allowed  to  flow  in  to  saturate 
the  foundation  to  render  it  puddled  or  muddy. 


the  outer  boards  of  the  base  contained  holes 
to  receive  wood  dowel  pins  which  were 
adapted  to  similar  holes  in  adjoining  section. 
Upon  this  base  were  placed  a  plurality  of 
blocks  which  had  been  first  immersed  in 
melted  asphaltum  so  that  their  ends  and  sides 
were  covered  with  the  material.  The  inven- 
tion also  covered  the  use  of  sheet  metal 
trough-shape  pieces  for  tying  the  timbers  of 
the  base  together  instead  of  by  means  of 
wood  strips.  It  was  intended  that  the  blocks 
be  manufactured  at  a  central  plant. 
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An  interesting  type  of  sectional  wooden  pav- 
ing blocks  is  covered  by  patent  No.  920,805 
granted  to  Edward  Alcott  of  Pittsburgh  in 
1909.  One  feature  of  this  block  is  the  em- 
ployment of  a  plurality  of  wooden  sections 
having  differently  running  grains.  These  sec- 
tions are  so  arranged  as  to  present  the  grain 
on  ends  with  the  differently  running  grains 


Fig.  3 — Wood  Pavement  with  Broken  Stone 
Base. 


of  the  separate  sections  in  opposition.  Another 
feature  of  the  invention  is  the  means  em- 
ployed for  binding  or  fastening  together  the 
several  sections  of  the  block.  This  is  accom- 
plished by  the  use  of  the  bonding  dogs 
shown  in  Fig.  5  or  the  dowel  nail  shown  in 
Fig.  6.  Figure  6  also  shows  a  block  the  sec- 
tions of  which  are  bonded  together  by  dowel 
nails.  The  claims  under  the  letters  patent  for 
this  invention  are  as  follows : 

1.    A  paving  block  composed  ot  a  plurality 


of  said  corner  an  abutting  corner  from  which 
extend  said  maximum  diameters,  and  a  pair  of 
blocks  at  each  of  said  abutting  corners,  each 
block  having  a  corner  to  abut  the  abutting  cor- 
ners of  the  first  block. 

3.  The  combination  in  a  pavement  compris- 
ing similar  polyhedral  blocks  providing  corners, 
each  block  of  uniform  cross  section  throughout 
its  height,  of  three  similar  polyhedral  blocks  in 
abutting  relation  at  some  of  the  corners,  inter- 
mediate corners  on  the  blocks  1  etween  the 
abutting  corners  thereof,  such  corners  being  ad- 
jacent to  each  other  and  spaced  apart  whereby 
expansion  can  be  taken  up  between  the  blocks. 

4.  The  combination  in  a  pavement  compris- 
ing similar  polyhedral  blocks  having  a  pave- 
ment face  provided  with  corners,  of  three  sim- 
ilar polyhedral  blocks  in  abutting  relation  at 
some  of  the  corners,  intermediate  corners  of 
the  blocks  being  adjacent  to  each  other,  one 
corner  of  a  block  being  spaced  from  the  other 
two  which  are  in  abutting  relation. 

5.  The  combination  in  a  pavement  of  three 
similar  blocks  having  corners,  a  corner  of  one 
block  abutting  with  a  corner  of  an  adjacent 
block,  and  adjacent  intermediate  corners  of  the 
blocks  spaced  from  each  other. 

G.  In  a  pavement  the  combination  of  three 
or  more  similar  irregular  polyhedral  blocks 
having  some  of  the  corners  thereof  in  abutting 
relation  with  intermediate  closed  spaces  be- 
tween said  corners  whereby  expansion  is  per- 
mitted between  the  blocks  allowing  the  latter 
to  rotate  slightly  from  the  abutting  corners  as 
axes. 

The  following  is  a  list  of  patents  granted 
by  the  U.  S.  Government  from  May  15,  1872, 
to  May  15,  1911.  The  list  of  patents  granted 
prior  to  the  first  mentioned  date  was  given 
in  the  issue  of  Sept.  27,  1911. 
No.  126, 8S1.  Improvement  in  Wood  Pavements. 
Mack  Flanigan,  Detroit,  Mich.,  inventor; 
patented  May  21,  1872. 

This-  invention  relates  to  wood  pavements  in 
which  cylindrical  or  other  blocks  of  wood  are 


No.  130,027.    Improvement  in  Wood  Pavements. 
Jesse  Dyer,  Rouseville,  Pa.,  inventor;  pat- 
ented July  30,  1872. 
The  block  under  this  invention  is  a  parallelo- 
pipedon  in  shape.     The  opposite  sides  are  in- 
clined and  each  have  a  wedge  shaped  projec- 
tion. 

No.  130,028.    Improvement  in  Wood  Pavements. 
Jesse  Dyer,  Rouseville,  Pa.,  inventor;  pat- 
ented July  30,  1872. 
This  invention  is  intended  as  an  improvement 
over  the  Stafford  pavement,  described  on  page 
323  of  our  Sept.  27  issue.    The  Dyer  invention 
consists  in  using,  in  combination  with  the  keyed 
blocks  and  the  transverse  key  pieces,  a  series 
of  parallel  longitudinal  key  pieces,  dovetailed 
into  the  under  side  of  the  transverse  key  pieces 
so  as  to  lock  them  all  together. 
No.  132,801.    Improvement  in  Pavements.  George 
H.   Chinnock,  New  York,  N.    if.,  inventor; 
patented  Nov.  5,  1872. 
The  pavement  was  constructed  under  this  pat- 
ent as  follows:    A  foundation  of  boards  was  laid 
and  on  this  was  placed  square  wooden  frames. 
In  these  frames  wooden  blocks  were  placed  and 
secured  by  means  of  cross  pieces  placed  be- 
tween each  row  of  blocks.    Between  every  two 
blocks  a  square  space  was  left  which  was  filled 
in  with  plastic  concrete.    The  wearing  surface 
therefore  consisted  of  alternate  wooden  blocks 
and  concrete  blocks. 

No.  133,047.    Improvement  in  Wood  Pavement. 
Henry  G.  McGonegal,  New  York,  N.  Y.,  in- 
ventor; patented  Nov.  12,  1872. 
This  invention  provided  for  a  wood  pavement 
formed  of  blocks  provided  with  vertical  and  rec- 
tangular grooves  or  rabbets  in  the  two  corners 
on  the  same  side  of  the  block,  in  combination 
with   keys   or  stakes  or  strips  placed  in  the 
grooves  at  the  joints  and  between  the  several 
blocks.    In  this  pavement  no  plank  foundation 
was  used,  the  blocks  being  laid  on  a  thin  layer 
of  sand  and  gravel. 

No.    132,682.     Improvement    in    Laying  Wood 
Pavements.     Edward    P.    Morong,  Boston, 
Mass.,  inventor;  patented  Oct.  29,  1872. 
This  invention  is  described  above. 
No.  134,073.    Improvement  in  Pavements.  Henry 
A.    Lacey,    Detroit,    Mich.,    inventor;  pat- 
ented Dec.  17,  1872. 
This  invention  provided  for  the  construction, 
of  a  pavement  as  follows:     Upon  the  graded 
roadbed  a  layer  of  sand,  gravel  or  other  suitable 
material  was  placed.    On  this  layer  a  flooring 
of  plank  was  laid,  spaces  being  left  between 
each  plank  and  the  adjacent  one.     Upon  this 
flooring  and  between  the  spaces  another  layer 
of  sand  or  gravel  was  placed  and  on  this  layer 


Fig.  4 — Section  of  Wood  Pavement  as  Constructed  Under  Kerr  System. 


of  wooden  sections  having  differently  running 
grains  presented  on-end  at  the  wearing  surface, 
said  several  block  sections  being  also  arranged 
to  present  their  differently  running  grains  in 
opposition,  and  interior  bonding  ties  penetrat- 
ing and  connecting  adjoining  block  sections. 

2.  A  paving  block  consisting  of  a  plurality 
of  wooden  sections,  and  bonding  dogs  connect- 
ing adjoining  block  sections,  each  bonding  dog 
comprising  a  flat  metallic  tie  plate  provided 
with  diagonally  opposite  V-shaped  penetrating 
points  opposite  V-shaped  penetrating  points 
and  back-turned  retaining  barbs  at  one  edge 
of  each  of  said   penetrating  points. 

3.  A  paving  block  comprising  a  plurality  of 
assembled  wooden  sections,  and  a  pair  of  bond- 
ing dogs  being  provided  with  terminal  diag- 
onally opposite  penetrating  points,  and  the  dogs 
of  each  pair  being  reversed  to  each  other  with- 
out respect  to  the  disposition  of  their  penetrat- 
ing points. 

Figure  7  shows  a  plan  view  of  the  ar- 
rangement of  blocks  in  a  portion  of  pavement 
as  constructed  under  patent  No.  902,150,  grant- 
ed in  1910  to  Harry  G.  Jcnnison  of  Toledo, 
O.  The  claims  under  this  letters  patent  are 
as  follows: 

1.  The  combination  In  a  pavement  compris- 
ing similar  polyhedral  blocks  providing  corners, 
cai  li  block  having  a  minimum  ilia  iim-Ii-i  .  of  B 
first  block  thereof  having  a  corner  spaced  from 
the  additional  blocks  on  such  diameter  and  on 
each  side  of  said  cornel-  :m  abutting  corner,  two 
additional  blocks  having  corners  to  abut  one  of 
wil<l  .'limiting  corners,  and  a.  third  additional 
block  to  aim)  (be  oilier  of  said  abutting  corners. 

2.  The  combination  In  a  pavement  compris- 
ing similar  polyhedral  blocks  providing  corners, 
each  block  havlni:  i  pair  of  maximum  dlain- 
oleiM  of  Hint  I, loci;  thereof  having  n  cornur 
■paccil  fiom  the  olhei    Mocks  and  on  each  Hide 


used  in  connection  with  a  concrete  base.  Under 
the  invention  a  layer  of  broken  stone  or  gravel 
was  put  down  to  a  depth  of  3  in.  to  6  in.  on 
the  earth  surface.  This  broken  stone  was  cov- 
ered with  a  grout  of  cement  and  gravel  or  sand, 
and  rolled  with  a  heavy  roller.  The  cylindrical 
blocks,  3  to  8  ins.  long,  were  placed  on  end  on 
the  foundation  and  the  interstices  filled  with  a 
mixture  of  hydraulic  cement,  sand,  gravel  or 
broken  stone  and  water.  In  some  cases  the 
interstices  were  filled  with  gravel,  sand  or 
broken  stone  tamped  down  and  covered  with 
coal  tar,  distilled  coal  tar,  asphalt  or  other 
similar  preparation. 

No.  127,304.    Improvement  in  Wood  Pavements. 
John  J.   Burrows,   Washington,  D.   C,  in- 
ventor; patented  May  28,  1872. 
Under  this  invention  the  pavement  is  com- 
posed of  rectangular  wooden  blocks  having  one 
vertical   and   one   inclined    side   and    one  end 
concaved  and  the  other  convexed.     When  the 
blocks  are  laid  projection  in  one  block  fits  into 
the  recess  on  the  adjoining  block.    Between  the 
rows  of  blocks  are  placed  strips,  leaving  grooves, 
the  grooves  being  filled  with  concrete,  gravel 
or  sand. 

No.  127,510.    Improvement  in  Wood  Pavements. 
Joseph  O.   Peyton,  Washington,  D.  C.  In- 
ventor; patented  June  4,  1872. 
This  invention  provides  for  a  pavement  com- 
posed of  blocks  laid  end  to  end,  In  rows,  sep- 
arated by  packing,  and  locked  together  at  their 
ends  by  diagonal  transverse  grooves  of  packing 
In  such  a  manner  that  the  packing  at  the  hides 
and  ends  may  be  readily  removed  lo  take  tip 
any  block  or  blocks,  and  the  block  or  blocks 
relald  or  renewed  and  packed  us  before. 
No.  127,(ifi!l.     Improvement  In  Wood  Pavements. 
George  V,   Zlegler,  Jersey  City,  N.  J.,  In- 
ventor;   patented    June    4,    1X72;  antedated 
May  21.  1872. 
This  pavement  Is  composed  of  equilateral  tri- 
angular prisms  with  rounded  angles,  so  ns  to 
form    openings    between    the    blocks,    which  are 
laid  together  bexa gonally,  In  combination  with 
I  he  keys  or  wedges. 

No.  128,471.     Improvement  In  Wood  Pavements, 
.lames  Defoe,   Detroit,  Mich..  Inventor;  pat- 
ented July  2,  1872. 
In    this   pavement    cylindrical   blocks  of  wood 
are  used.     The  blocks  are  wedge  shaped  at  the 
<  nd  and  are  driven  Into  the  ground,  the  Inter- 
slices  between  the  blocks  being  lllled  with  gravel 
and  eonl  tar 


the  blocks  were  laid.  The  patent  also  provided 
for  a  wood  pavement  with  detached  stone  gut- 
ters at  the  side,  the  object  of  the  latter  being 
to  admit  of  laying  pipes  without  disturbing  the 

pavement. 

No.  134,404.    Improvement  in  Wood  Pavements. 
Henry  M.    Stow,   San   Francisco,   Cal.,  in- 
ventor; patented  Dec.  31,  1872. 
This  invention  consisted  of  a  pavement  com- 
posed of  blocks  laid  in  rows  directly  upon  the 
sand  foundation  with  spaces  between  the  rows 
filled  with  sand  or  gravel,  which  is  swaged  or 
driven  into  the  foundation. 

No.  134,492.    Improvement  in  Wood  Pavements. 
Francis  H.  Smith.  Washington,  D.  C.,  in- 
ventor; patented  Dec.  31,  1872. 
This  pavement  was  made  with  round  blocks 


Fig.  5 — Sketch  of  Bonding  Dogs. 


formed  of  sections  of  the  natural  wood.  Inter- 
posed stakes  of  greater  length  driven  Hush  with 
the  surface  of  the  pavement,  a  bed  of  sand, 
gravel    or  other   porous   material,   a   lining  of 
gravel,    sand    or    It:     equlval  til .    and    an  uppet 
coat  Ing  >  1 1  asphalt  or  ol  bet   Impel  v  Ions  material 
No.   i:U,!!S.ri.     Improvement  in   Wood  Pavements 
John  Q.  Kelt,  Detroit,  Mich.,  Inventor;  pat- 
ented Jan.  21,  1873. 
Dmler   this  Invention   the  pavement  consisted 
of  .i   board   Hooting  laid  on  .1   concrete  or  sand 

I  n  the  board  Moot  Ing  blocks,  not  less  t linn 

S  In.  long  ami  I  In  square,  were  set  In  diagonal 
rows  with  In.  to  1  in.  spaces  between.  Their  ' 
spaces  were  lllled  wit  It  coarse  clear  gravel  nnd 
the  Interstices  of  the  gravel  lllled  with  a  grout 
composed  of  one  part  of  hydraulic  cement  am] 
four  pai  ls  of  clear  sand,  made  sulllclently  liquid 
to  run  freely.     After  the  pavement    was  com- 


October  25,  1911. 
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pleted  the  surface  was  covered  to  the  depth  of 

about  1  in.  with  sand  or  fine  gravel. 

No.  135,460.    Improvement  in  Wood  Pavements 

Mary  H.  Alexander,  Newark,  N.  J.,  inventor; 

patented  Feb.  4,  1873. 
This  invention  consists  in  making  a  pavement 
3f  a  series  of  wedge  shaped  blocks,  flat  on  top, 
notched  across  one  of  the  upper  ends,  and 
driven  into  the  soil  at  right  angles  to  each 
Dther. 

No.  136,572.    Improvement  in  Wood  Pavements. 


rig.  6 — Sectional   Wood   Block  and  Dowel 
Nail. 


Cyrenus  Wheeler,  Jr.,  Auburn,  N.   Y.,  in- 
ventor; patented  March  4,  1873. 
The  invention  consisted  in  combining,  with  the 
wooden  blocks  for  pavements,  iron  wedges  pro- 
dded upon  their  upper  sides  with  overlapping 
ips  or  flanges,  which  rested  upon  the  blocks  of 
wood  to  provide  a  wearing  surface. 
Mo.  137,973.    Improvement  in  Wood  Pavements. 
H.  M.  Stow,  San  Francisco,  Cal.,  inventor; 
patented  April  15,  1873. 
The  object  of  this  invention  was  to  provide  a 
method  of  setting  the  blocks  close  together  but 
lot  in  contact.    This  was  accomplished  by  in- 
serting small  cords  or  roofing  paper  between  the 
:ows,  and  filling  the  spaces  with  melted  coal  tar, 
pitch  or  cement. 

No.  146,019.  Improvement  in  Wood  Pavements. 
Edwin  W.  Perrin,  Portland,  Ore.,  inventor; 
patented  Dec.  30,  1873;  application  filed  Oct. 
31,  1873. 

Under  this  invention  the  blocks,  preferably  16 
in.  square,  had  a  large  base  and  were  connected 
t>y  a  system  of  horizontal  rods.  The  upper  sur- 
face of  the  block  was  channelled  to  hold  sand, 
jravel  or  asphaltum. 

No.  146,447.     Improvement  in  Repairing  Pave- 
ments.   Henry  W.Gould,  Cleveland,  O.,  in- 
ventor; patented  Jan.  13,  1874;  application 
filed  Dec.  17,  1873.    This  patent  was  reissued 
(No.  6,273)  on  Feb.  2,  1875. 
The   method   of   repairing  worn-out  wooden 
pavements  consists  in  applying  a  surface  coat- 
ing of  concrete  or  a  compound  of  gravel,  sand 
ind  asphaltum. 

No.  146,931.    Improvement  in  Plank  Roadways. 
Cornelius   McGowan,    San    Francisco,  Cal., 
inventor;  patented  Jan.  27,  1874;  application 
filed  Dec.  22,  1873. 
The    improvement    consists    in    sawing  the 
boards  or  planks  which  are  to  be  used  for  street 
planking  thicker  at  one  end  than  at  the  other. 
Mid  placing  them  with  the  thickest  part  at  the 
middle  of  the  street,  while  the  thinner  portion 
comes  next  to  the  sidewalk,  where  the  travel 
is  less. 

No.  147,016.  Improvement  in  Pavements.  Carl 
C.  F.  Otto,  Syracuse,  N.  Y.,  inventor;  pat- 
ented Feb.  3,  1874;  application  filed  May  26, 
1873. 

The  pavement  under  this  invention  was  con- 
structed of  blocks  or  slabs  made  from  hardwood. 
In  manufacturing  these  paving  blocks  or  slabs 
the  hardwood  blocks  were  first  saturated  with 
sulphate  of  iron  and  ferrocyanide  of  potassium 
<2KCy,  FeCy  +  3  aqua),  "which  process  pre- 
vents the  fermentation  of  the  sap,  and  pre- 
serves the  wood."  They  were  then  kiln-dried, 
which  causes  them  to  crack  and  form  recep- 
tacles for  the  compound  of  asphaltum.  They 
were  then  placed  in  molds,  and  the  heated  com- 
pound of  asphaltum.  clay  and  sand  poured 
around  and  between  them,  cementing  them  to- 
gether and  forming  a  solid  block  or  slab  which 
was  transportable  and  ready  for  use  in  paving. 
"A  pavement  constructed  of  these  blocks," 
states  the  specifications  of  the  letters  patent, 
"will  be  firm  and  durable,  because  the  wood 
will  swell  and  the  asphaltum  shrink  when  wet, 
and  vice  versa,  the  wood  will  shrink  and  the 
asphaltum  swell  when  heated  or  dry." 
No.  151,358.  Improvement  in  Pavements.  Henry 
S.  S.  Copland,  Adelphia,  Great  Britain,  in- 
ventor; patented  May  26,  1874;  application 
filed  Oct.  1,  1873. 
This  invention  consisted  of  a  pavement  con- 
sisting of  a  concrete  base,  a  cement  grout  and 
an  asphaltic  layer  in  which  the  blocks  were  laid. 


The  blocks  were  provided  with  projections  and 
were  secured  in  the  asphaltic  layer  by  running 
in  asphalt  around  the  projections. 
No.  152,299.    Improvement  in  Wood  Pavements. 
Patrick  H.  McCauley,  Milwaukee,  Wis.,  in- 
ventor; patented  June  23,  1874;  application 
filed  Jan.  15,  1874. 
This  invention  related  to  the  foundations  of 
pavements  formed  from  blocks  of  wood.    It  con- 
sisted in  a  series  of  lateral  and  longitudinal 
stringers  fastened  together  and  having  the  in- 
terstices filled  in  and  tamped  with  sand. 
No.  154,778.     Improvement  in  Repairing  Wood 
Pavements.    N.  B.  Abbott  and  John  P.  Cran- 
ford,   Brooklyn,   N.   Y.,   inventors;  patented 
Sept.  8,  1874;  application  filed  Aug.  6,  1S74. 
This  invention  is  described  above. 
No.  159,169.    Improvement  in  Wood  Pavements. 
William  Dishney,  Cincinnati,   O.,  inventor; 
patented  Jan.  26,  1S75;  application  filed  April 
7,  1874. 

This  invention  consists  in  a  pavement,  each 
transverse  row  or  rank  of  which  is  composed 
of  two  or  more  sections  of  vertical  wooden 
blocks,  united  by  horizontal  binders,  coupling 
strips  or  cleats  applied  at  top  and  bottom  to 
the  respective  vertical  sides  of  the  assembled 
blocks,  and  so  as  to  break  joints  in  the  rows 
or  ranks. 

No.  159,699.  Improvement  in  Wood  Pavements. 
Charles  H.  Miller,  Buffalo,  N.  Y.,  inventor; 
patented  Feb.  9,  1875;  application  filed  Dec. 
31,  1874. 

The  invention  consists  in  recessing  the  lower 
end  of  the  blocks  and  supporting  them  upon 
separate   sleepers  as   contradistinguished  from 
a  continuous  plant  foundation. 
No.  162,218.    Improvement  in  Wood  Pavements. 

John   Carr  and   Menzo   D.    Phillips,  Grand 

UaDids,  Mich.,  inventors;  patented  April  20, 

1875;  application  filed  May  6,  1874. 
Under  this  invention  the  blocks  were  pre- 
pared by  pickling  in  salt,  quicklime  and  water. 
They  were  cut  beveling  and  when  laid  were 
covered  with  a  grout  composed  of  water  lime, 
fine  sand,  gum-shellac  and  water. 
No.  163,758.    Improvement  in  Wood  Pavements. 

Lewis  S.  Filbert,  Philadelphia.  Pa.,  and  L. 

M.  Hoffman,  Washington,  D.  C,  inventors; 

patented  May  25,  1875;  application  filed  April 

6,  1875. 

The  invention  consisted  of  a  round  block 
pavement  with  a  vulcanite  plastic  filling  and 
covering. 

No.  165,695.    Improvement  in  Wood  Pavements. 
Henry  M.   Stow,   San  Francisco,   Cal.,  in- 
ventor; patented  July  20,  1875;  application 
filed  June  19,  1875. 
This  invention  relates  to  a  wood  pavement 
made  out  of  round  or  split  blocks.    The  main 
features  lay  in  selecting  and  laying  in  rows  such 
blocks,  round  or  split,  as  are  of  uniform  end 
areas,  so  that  each  block  will  be  capable  of 
sustaining,  without  sinking,  a  uniform  or  equal 
weight.    The  invention  also  consisted  in  setting 
the  blocks  of  lesser  end  area  upon  a  higher  bed 
or  base  than  those  of  greater  end  area,  and 
then  driving  the  former  down  to  the  level  of 
the  latter. 

No.  165,883.  Improvement  in  Wood  Pavements. 
Joseph  J.  Schroyer,  Springfield,  111.,  inventor; 
patented  July  20,  1875;  application  filed  June 
26,  1875. 

The  pavement  consisted  of  a  plank  foundation 
laid  lengthwise  of  the  street.  On  this  were 
transverse  sleepers,  the  spaces  between  the 
sleepers  was  filled  with  sand  or  gravel.  Cleats 
were  nailed  on  top  of  the  sleepers  to  retain  in 
place  the  blocks.  The  blocks  had  horizontal  re- 
cesses which  contained  petroleum  and  wet  salt, 
held  in  place  by  a  wooden  plug.  This  petroleum 
and  wet  salt  was  supposed  to  act  as  a  preserva- 
tive and  "by  capillary  attraction,  gradually  im- 
pregnate the  pores  of  the  upper  tier  of  paving 
blocks  and  thence  pass  into  the  wooden  layers 
below." 

No.  171,619.  Improvement  in  Wood  Pavements. 
Samuel  Houston,  St.  Louis,  Mo.,  inventor; 
patented  Dec.  28,  1875;  application  filed  Oct. 
23,  1875. 

The  blocks,  under  this  invention,  were  beveled 
at  the  upper  sides  and  were  grooved  horizon- 
tally at  the  sides,  to  admit  the  edges  of  the  lon- 
gitudinal and  lateral  frame  work  bars,  by  which 
the  blocks  were  held  in  their  relative  vertical 
position. 

No.  174,659.    Improvement  in  the  Construction  of 
Plank  Sidewalks.    William  Brisley,  Toronto, 
Ont.,    inventor;    patented    March    14,  1876; 
application  filed  Jan.  15,  1876. 
The  planking  was  secured  upon  the  sleepers 

by  means  of  hooks,  doing  away  with  the  use  of 

nails. 

No.  174,737.  Improvement  in  Pavements.  Eras- 
tus  McDonald,  Beloit,  Wis.,  inventor;  pat- 
ented March  14,  1876;  application  filed  Feb. 
1,  1876. 

The  main  feature  of  the  invention  consisted  of 
boring  holes  %  in.  in  diameter  and  2  in.  deep 
in  upper  surface  of  the  blocks  and  inserting 
metal  plugs  so  that  the  head  of  the  plugs  was 
V*  or  M  in.  above  the  surface  of  the  wooden 
blocks. 

No.  176,726.  Improvement  in  Pavements.  John 
B.  Wood,  Santa  Rosa,  Cal.,  inventor;  pat- 
ented April  25,  1S7  6;  application  filed  Feb. 
3  0.  1876. 

This  invention  provided  for  the  use  of  the 
bark  of  trees,  preferably  California  redwood  or 
fir.  The  bark  was  laid  in  lengths,  or  prefer- 
ably was  cut  into  short  lengths,  placed  vertically 
and  cemented  into  blocks. 

No.  181,346.  Improvement  in  Sidewalks.  Thad- 
deus  Hyatt,  New  York,  N.  Y.,  inventor;  pat- 
ented Aug.  22,  1876;  application  filed  Feb. 
5,  1874. 

This  Invention  consisted  in  the  construction 


of  a  sidewalk  from  strips  of  board,  combined  so 
as1  to  present  their  edges  to  wear,  the  whole  to 
extend  between   the  street  curb  and  building, 
and  to  be  self-sustaining  without  the  use  of  a 
supporting  frame.    A  further  feature  of  the  in- 
vention was  the  use  of  a  metal  curb. 
No.  183,239.    Improvement  in  Wood  Pavements. 
Henry  F.  Williams,  San  Francisco,  Cal.,  in- 
ventor; patented  Oct.  10,  1S76;  application 
filed  Sept.  18,  1876. 
The  invention  provided  for  a  pavement  con- 
sisting of  a  rigid  foundation  upon  which  was 
placed  a  layer  of  pieces  of  wood,  each  piece  pref- 
erable 1  in.  thick  and  3  or  4  in.  long.    The  bot- 
toms of  the  pieces  were  dipped  In  bitumen  or 
asphalt,  and  the  spaces  between  the  separate 
pitces  filled  with   boiling  asphalt  or  bitumen, 
which  also  formed  a  thin  film  over  the  surface. 
No.  191,194.    Improvement  in  Wood  Pavements 
Henry  M.    Stow,   San  Francisco,   Cal.,  in- 
ventor; patented  May  22,  1877;  applicatioi 
filed  March  14,  1877. 
The  pavement  was  composed  of  round  and 
split  blocks  of  wood,  placed  in  separate  rows  o: 
together,  and  held  to  their  places  by  an  inter- 
mediate row  of  thinner  and  longer  blocks. 
No.  193,051.    Improvement  in  Wood  Pavements 
Henry  M.    Stow,   San   Francisco,   Cal.,  in- 
ventor; patented  July  10,  1877;  application 
filed  June  19,  1877. 
The  pavement  under  this  invention  was  com- 
posed of  round  and  split  blocks  laid  in  juxtapo- 
sition, and  in  rows  of  nearly  uniform  areal  sur- 
face, upon  a  board  foundation  and  top-dressed 
with  sand  or  an  asphalt  or  concrete  composi- 
tion.   The  top  dressing  was  preferably  an  as- 
phalt or  concrete  composition,  as  follows:  Of 
sand,   seventy-five   parts;    of  coal   tar,  twelve 
paits;  of  dead  oils,  six  parts;  of  sulphur,  two 
parts;  and  of  lime,  seven  parts. 
No.  196,303.    Improvement  in  W.ood  Pavements 
John   V.   McAdam,   Chicago,   111.,  inventor, 
patented  Oct.  23,  1S77;  application  filed  Apri! 
17,  1877. 

This    invention    related    to    pavements  con- 
structed from  6-sided  wooden  blocks.    The  main 
feature  was  the  cutting  away  of  the  blocks  ai 
each  corner  and  filling  the  openings  with  gravel 
and  tar  or  other  suitable  material. 
No.  ?00,105.    Improvement  in  Street  Pavements 
miliarh  H.  Stow,  Chicago,  111.,  and  Henry 
M.  Stow,  San  Francisco,  Cal.,  inventors;  pat- 
ented Feb.  5,  1878;  application  filed  Aug.  22, 
1877. 

TiTIs  invention  consisted  first  in  a  street  pave- 
ment composed  essentially  of  a  hard  flexible 
base,  a  top  course  of  short  and  thin  wood  blocks 
(1  in.  thick,  3  in.  or  4  in.  long),  placed  with  thf 
fiber  in  a  vertical  position,  and  an  intermediate 
board  flooring;  second,  in  the  combination,  with 
the  wood  course  of  the  pavement,  of  crushed 
or  broken  slag  or  cinders,  upon  which  the  wood 
course  is  laid,  the  slag  or  cinders  either  forming 
the  inflexible  base  or  being  laid  upon  a  hard 
base  already  existing;  third,  in  the  combination, 
with  the  wood  course  of  the  pavement,  of  a 
covering  composition  composed  of  coal  tar  or  its 
products,  sulphur  and  lime;  and,  further,  in  the 
combination  of  the  hard  base  covered  by  crushed 
or  broken  slag  or  cinders,  a  board  flooring,  and 
an  upper  course  of  wood  blocks  placed  with  the 
fiber  in  a  vertical  position. 

No.  201,171.     Improvement  in  Joints  for  Side- 
walks.   Henry  B.  Dyer,  Toronto,  Ont.,  in- 
ventor; patented  March  12,  1878;  application 
filed  Jan.  7,  1878. 
Under  this  invention  the  sleepers  and  planks 
were  laid  in  the  usual  way.    The  planks,  how- 
ever, had  beveled  notches  cut  in  them  immedi- 
ately  over   the   sleepers.     Into   these  notches 
bevel  blocks  were  fitted  and  fastened  to  the 
sleepers  by  screws'. 


Fig.  7 — Plan  View  of  Blocks  Under  Jenni- 
son  System. 


No.  204,414.  Improvement  in  Wood  Pavements 
Hugo  Akerhielm,  Chicago,  111.,  inventor, 
patented  June  4,  1878;  application  filed  July 
14.  1877. 

Under  this  invention  the  blocks  were  treated 
with  a  solution  made  preferably  as  follows:  1V4 
part  of  protosulphate  of  iron  or  commercial 
copperas  and  1%  part  of  chloride  of  sodium  or 
salt,  dissolved  in  97  parts  of  water.  The  cop- 
peras and  salts  would  be  dissolved  directly  in  the 
water  or  these  ingredients  could  be  dissolved  in 
a  less  quantity  of  water  and  turned  into  a  bath 
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containing  the  requisite  amount  of  water.  The 
blocks  of  wood  to  be  treated  were  placed  In  a 
tank  or  vat  of  a  sufficient  capacity,  into  which 
tank  the  solution  is  poured  until  the  blocks  were 
entirely  covered. 

No.  206,812.    Improvement  in  Pavements.  John 
H.  McMurray  and  Samuel  E.  Gross,  Chicago 
111.,  inventors;  patented  Aug.  6,  1878;  appli- 
cation filed  Jan.  10,  1878. 
This  invention  is  described  above. 

No.  208,436.  Improvement  in  Wood  Pavements. 
William  H.  Stow,  Chicago,  111.,  inventor; 
patented  Sept.  24,  1878;  application  filed  July 
25,  1878. 

The  pavement,  under  this  invention,  consisted 
of  a  base  or  foundation,  such  as  earth  covered 
with  sand,  a  board  or  plank  flooring,  and  a  top 
course  of  long  thin  blocks  (1  in.  or  2  in.  thick 
and  6  In.  long),  sawed  from  green  lumber,  dipped 
in  tar  or  cement,  and  placed  close  together  in 
rows  without  spaces  between  the  rows,  the 
whole  being  covered  by  tar  or  cement  and  fine 
gravel. 

No.  211,430.    Improvement  in  Wood  Pavements. 
Samuel   L.    Shellenberger,   Denison,  Texas, 
inventor;  patented  Jan.  14,  1879;  application 
filed  Nov.  12,  1878. 
The  claim  for  this  patent  was  as  follows:  "A 
wooden  pavement  consisting  of  irregular  bois 
d'arc  blocks  resting  on  a  layer  of  sand,  placed 
upon  a  foundation  of  boards  covered  with  coal 
tar,  and  having  their  interstices  packed  with 
sand  covered  with  tar." 

No.   211,749.     Improvement  in  Pavements  and 
Roadways.  William  E.  Lawrence,  New  York, 
N.  Y.,  inventor;  patented  Jan.  28,  1879;  appli- 
cation filed  Nov.  27,  1878. 
The  main  feature  of  this  invention  consisted 
in  building  a  foundation  consisting  of  a  series 
of  piers  of  brick,  stone,  rubble  or  other  suitable 
material,  extending  to  a  depth  below  the  frost 
line.    On  this  foundation  is  placed  a  frame  which 
supports  the  facing,  the  whole  being  sustained 
by  the  foundation. 

No.  220,887.  Improvement  in  Wood  Pavements. 
William  H.  Stow,  Chicago,  111.,  inventor; 
patented  Oct.  21,  1879;  application  filed  Dec. 
31,  1878. 

The  main  features  of  this  invention  consisted 
in  the  use  of  small  round  blocks  and  of  large 
half-round  blocks,  in  about  equal  proportions, 
laid  promiscuously,  so  that  the  edges  of  the 
round  blocks  were  protected  by  the  half-round 
blocks. 

No.  223,431.    Roadway  and  Tramway.  Cornelius 
Bremerkamp,  197  New  Cross  Road,  London. 
England,  inventor;  patented  Jan.  13,  1880; 
application  filed  Sept.  9,  1879. 
For  paving  an  ordinary  roadway  the  main  fea- 
tures of  this  system  consisted  especially  in  the 
combination  of  the  wooden  blocks  with  plates  of 
iron,  so  that  there  could  be  a  plate  of  iron  be- 
tween each  series  of  wooden  blocks,  thus  form- 
ing slabs  of  wood  and  iron. 

No.  255,023.    Method  of  Uniting  Wood  for  Floor 
Coverings,  etc.    Charles  E.  Rider,  Rochester, 
N.  Y.,  inventor;  patented  March  14,  1882; 
application  filed  Oct.  28,  1881. 
This  invention  related  principally  to  uniting 
pieces  of  wood  for  flooring,  cabinet  work,  etc. 
No.  269,289.    Pavement.  Edward  Heylyn,  Brook- 
lyn, N.  Y..  inventor;  patented  Dec.  19,  1882; 
application  filed  July  24,  1882. 
Under  this  invention  the  pavement  was  com- 
posed of  wooden  blocks,  each  having  a  rectan- 
gular base  and  a  triangular  groove  along  each 
side  and  a  cement  filling  composed  of  strained 
resin,  residuum  of  petroleum,  calcined  plaster- 
of-paris  or  its  equivalent,  sulphuric  acid  and 
sand  or  gravel. 

No.  276,545.  Planking  and  Pavement.  Samuel 
T.  Williams,  Red  Bank,  N.  J.,  inventor; 
patented  April  24,  1883;  application  filed  Dec. 
15,  1882. 

The  essential  features  of  this  invention  were 
the  combination  of  T-shaped  rails  with  the 
planks,  the  flanges  of  each  rail  fitting  in  grooves 
In  the  sides  of  two  adjoining  planks;  also  the 
combination  and  arrangement  of  four-sided, 
three-sided  and  two-sided  frames,  each  frame 
being  composed  of  T-shaped  rails  cast  in  one 
piece,  with  cement  or  concrete  to  form  a  pave- 
ment of  independent  blocks. 

No.    281,233.     Wood    Pavement.     Bushrod  W. 

Bell,  Dallas,  Tex.,  inventor;  patented  July 

17,  1883;  application  filed  June  12,  1883. 
This  pavement  consisted  of  irregular  bois  d'arc 
blocks  resting  on  a  foundation  of  gravel  and 
having  their  interstices  filled  with  a  water-tight 
concrete  of  gravel,  coal  tar  and  pitch. 
No.  282,283.    Koad.   O.  Lansing  de  Forest,  Janes- 

vllle,  Wis.,  Inventor;  patented  July  31,  1883; 

application  filed  May  3,  1883. 
The  Invention  consisted  in  providing  Hie  road 
with  vehicle  ways  or  tracks  formed  of  boards 
embedded  edgewise  in  the  road,  between  which 
a  packing  of  rubble  or  other  suitable  substance 
was  placed. 

No.  2X11,289.  Impervious  Paving  Mock.  Klljah 
B.  Martlndale,  Indianapolis,  Ind.,  Inventor; 
patented  Nov  27,  IKV!,  application  filed  Sepl 
22,  1883. 

These  blocks  were  made  of  two  or  more  board; 
of  wood  pieced  together  with  a  composition  ol 
pLttHtb  slate,  pitch  and  coal  tar  and  cement. 
The  lilor  I  were  preferably  li  Ins.  In  depth  and 
12  ins.  by  10  Ins.  face.  A  patent  (No.  2Sfl,:52li 
was  gianled  to  II. Is  Inventor  for  blocks  made  ol 
papei  on  a  somewhat  similar  plan  to  the  one 
noted  above. 

No.  2!»[>,<;1H.  Wood  1'avemenl  Itobeft  Albtei  ht 
Tllsll,  Prussia,  Germany,  Inventor;  put  - 
••riled    March  IS   I.  applied  I  Ion   llled  Dee. 

A,  1X83. 

The  pavement  was  composed  of  a  foiindiil  Ion 
of  lint. in  ned  bricks  on  which  were  laid  the 
wooibri    blocks,    the    latter    being   connected  b> 


interlocking  metal  strips  inserted  inside  grooves 
of  the  blocks. 

No.    296,581.     Wood   Pavement.     James  Kerr. 
London,  England,   inventor;  patented  April 
8,  1884;  application  filed  Dec.  18,  1883. 
This  invention  is  described  above. 
No.  301,241.    Wood  Pavement.  William  M.  John- 
son, Dallas,  Tex.,  inventor;  patented  July  1, 
1884;  application  filed  Aug.  10,  1883. 
This  pavement,  constructed  under  this  inven- 
tion,   consisted    of    cylindrical    wooden  blocks 
sawed  at  right  angles  to  their  axes,  set  endwise 
on  a  roadbed,  first  ballasted  with  bank  sand  and 
gravel   (6  in.  deep),   then  beat  down  on  their 
ends  until  uniform  in  height.    The  spaces  be- 
tween the  blocks  were  filled  with  gravel  and 
rammed   until   solid   and   then   coated   with  a 
composition  of  coal  tar  and  pitch  (1%  gal.  per 
sq.  yd.),  and  the  whole  surface  covered  with 
gravel  and  sand  to  a  depth  of  %  in. 
No.  315,740.   Construction  of  Pavements.  Samuel 
Wilkins    Cragg,    Baltimore,    Md.,  inventor; 
patented    April    14,    1885;    application  filed 
June  10,  1884. 
Under  this  invention  the  foundation  bed,  con- 
crete  or  other  material,   was   made  in  longi- 
tudinal sections  of  different  heights.    The  blocks 
used  were  also  of  different  depths.    The  object 
of  this  was  to  provide  thinner  blocks  at  the 
points  where  the  wear  was  not  great. 
No.  317,108.     Paving  Block.     Henry  G.  Fiske, 
San  Francisco,  Cal.,  inventor;  patented  May 
5,  1885;  application  filed  March  6,  1885. 
The  blocks  consisted  essentially  of  layers  of 
board  between  and  around  which  a  filling  of  as- 
phaltum  and  coal  tar  was  used  to  bind  the  whole 
together. 

No.  321,403.     Pavement.     H.   Channing  Under- 
wood, Kalamazoo,  Mich.,  inventor;  patented 
June  30,  1885;  application  filed  Oct.  3,  1884. 
This  invention  consisted  in  a  series  of  base 
plates  provided  with  upwardly  extending  ribs, 
and  a  series  of  pavement  blocks  provided  with 
a  groove  or  recess  in  the  under  side,  adapting 
the  blocks  for  detachable  location  over  the  ribs 
of  the  base  plates. 

No.  329,825.     Paving  Block.     Alfred  T.  Elford, 
San  Francisco,  Cal.,  inventor;  patented  Nov. 
3,  1885;  application  filed  Nov.  29,  1884. 
The  main  feature  of  this  invention  consisted 
in  blocks  having  a  perforation.   When  the  blocks 
were  laid  these  holes  were  in  direct  line,  and 
formed  a  continuous  passage.    These  passages 
could   be  used   for  receptacles  for  wires  and 

No.   338,511.     Pavement.     Charles  Carroll  Gil- 
man,  Eldora,  la.,  inventor;  patented  March 
23,  1886;  application  filed  April  14,  1885. 
The  main  feature  of  this  invention  consists  of 
a  foundation  formed  of  slabs  or  blocks  of  terra 
cotta  lumber  or  porous  burned  brick  material 
saturated  or  impregnated  with  asphaltum. 
No.  343,162.    Wooden  Pavement.    John  McGregor 
Croft,  London,  County  of  Middlesex,  Eng- 
land, inventor;  patented  June  8,  1886;  appli- 
cation filed  May  28,  1884. 
The  block,  under  this  invention,  is  provided 
at  its  lower  surface  with  a  groove.    The  blocks 
are  so  laid  that  the  grooves  of  all  the  blocks  in 
the  row  are  in  a  line. 

No.  360,152.     Street  Pavement.    David  Harger, 
Des  Moines,  la.,  inventor;  patented  March 
29,  1887;  application  filed  Aug.  21,  1886. 
Tne  main  features  of  this  invention  consisted 
in  the  use  of  a  tile  under  the  blocks  for  drain- 
age purposes,  and  a  paving  block  having  a  de- 
pression in  its  wearing  surface. 
No.  398,062.     Wood  Block  Flooring  or  Paving. 
Malcolm    Macleod,    Philadelphia,    Pa.,  in- 
ventor: patented  Feb.  19,  1889;  application 
filed  Nov.  30,  1888. 
The  general  features  of  this  invention  con- 
sisted of  a  wood  block  pavement  which  is  keyed 
down  to  the  lowest  layer  of  concrete  by  iron 
keys  sunk  therein  and  surrounded  thereby,  each 
block  being  mechanically  joined  to  its  neighbor. 
No.  412,261.    Pavement.  Samuel  B.  Jerome,  New 
York,  N.  Y.,  inventor;  patented  Oct.  8,  1889: 
application  filed  Nov.  23,  1888. 
Under  this  invention  the  pavement  consisted 
of  wedge  shaped  blocks  united  into  a  continuous 
curved  section  by  a  rod  passing  through  perfora- 
tions in  the  blocks. 

No.  416,570.    Nailless  Bridge  or  Sidewalk.  Daniel 
S.  Cole,  Litchfield,  Minn.,  inventor;  patented 
Dec.  3,  1889;  application  filed  Feb.  4,  1889. 
No.  445,114.    Pavement.  Samuel  B.  Jerome,  New 
York,  N.  Y.,  Inventor;  patented  Jan.  20,  1891: 
application  filed  April  21,  1890. 
The  claims  for  this  patent  included  the  fol- 
lowing:   "Pavement  sections  composed  of  blocks 
placed  side  by  side,  a  board  or  base  beneath 
said  blocks,  to  which  base  said  blocks  are  rigidly 
secured,  and  a  cushion  of  tough  fabric  rigidly 
held   between   said   blocks  and   base,  whereby 
the  parts  are  all  Immovably  held  together  nnd 
the  sections  can  be  lifted  and  transported  while 
the  parts  remain  connected." 

No.  446,752.    Sidewalk.    Julius  F.  Jaquct,  Mil- 
waukee,    Wis.,     and     William     M<  Auslan. 
Krooklyn,    N.    Y.,    Inventors:    patented  Feb. 
17,  IS'.l'l;  application  filed  Nov.  S.  IS!K) 
This  sidewalk  Is  composed  of  bracket  stands, 
which  are  arranged  In  series  on  elongated  metal 
sills,    whereon    wooden    plunks    in     terra  cotts 
slabs  are  secured  by  their  Interlocked  engage- 
ment with  projections  on  the  upper  portions  of 
the  bracket   stands,   the  Severn]   bracket  stands 
of  cur  b  series  on  a  sill  being  suitably  clamped 
together  thereon. 

No    47... 7'.'  I      Street    pavement.     George  S.  Cur 
tls,  Chicago,  III..  Inventor;  patented  May  24, 
1X92;  application  filed  July  2",  1X1)1. 
'fills  Invention  In  general  relates  to  foundation 
structures  for  street   pavements.     This  founda- 
tion consisted  of  edgewise  Inclined  and  parallel 
strips  oi    planks  overlapping   and   resting  upon 


one  another  and  extending,  preferably,  trans- 
versely of  the  street.    The  degree  of  inclination 
given  the  strips  was  desirably  about  45",  and 
they  were  laid  in  rows  and  so  the  joints  between 
the  strips  of  one  row  would  break  joints  with 
the  strips  of  its  neighbor  rows. 
No.  480,183.     Pavement.     Robert  D.  Duff,  Ta- 
coma,   Wash.,    inventor;    patented   Aug.  2. 
1892;  application  filed  March  10,  1891. 
In  this  invention  the  paving  blocks  was  se- 
cured   between    and    supported    upon  wooden 
stringers  which  were  held  parallel   by  trans- 
verse tie  rods  passing  through  their  bases,  but 
separated  by  narrow  spaces  for  drainage. 
No.  482,536.    Walk  and  Bridge  Plank.  Alexan- 
der Zagelmeyer,  West  Bay  City,  Mich.,  in- 
ventor; patented  Sept.  13,  1892;  application, 
filed  Nov.  16,  1891. 
This  invention  consists  in  a  plank  for  aide- 
walks,  bridges,  etc.,  having  its  upper  surface  of 
a  convex  form  transversely.    It  also  consists  in. 
a  walk  formed  of  stringers  or  sills  covered  with 
a  series  of  planks  having  the  transverse  middle 
portion  of  their  upper  surfaces  higher  than  the 
lateral  edges  thereof. 

No.    489,105.     Pavement.     Benjamin    F.  Spry, 
Des  Moines,  la.,  inventor;  patented  Jan.  3, 
1893;  application  filed  Jan.  28,  1891. 
The  pavement,  under  this  invention,  was  com- 
posed of  solid  pieces  having  grooves  in  their 
side  faces   and  separately  set   on   edge  on  a 
radbed  to  extend  transversely  to  the  road  and 
parallel  to  each  other,  and  solid  blocks  corres- 
ponding in  length  with  the  width  of  the  parallel 
pieces  and  having  ribs  on  their  side  faces  adapt- 
ed to  enter  the  grooves  in  the  parallel  pieces. 
A  composite  filling  material  was  applied  in  the 
interstices  between  the  blcks  and  the  parallel 
pieces. 

No.  497,344.  Wagon  Road.  Tice  S.  Riddel,  Eu- 
gene, Ore.,  inventor;  patented  May  16,  1893; 
application  filed  Aug.  22,  1892. 
This  invention  related  mainly  to  the  construc- 
tion of  tracks  over  soft  ground.  In  building  a 
graded  road  on  a  mountain  side  or  hill  side 
where  the  soil  is  soft,  a  roadbed  was  formed 
from  6  to  8  ft.  in  width  and  descending  laterally 
about  6  ins.  toward  the  base  of  the  hill  so  as 
to  shed  the  water  from  the  road  as  much  as 
possible.  Across  this  roadbed  at  intervals  of 
8  ft.  were  laid  wooden  ties  2  by  6  ins.  and  6  ft. 
long,  and  to  these  ties  were  secured  by  spike* 
or  bolts  longitudinal  planks  2x12  in.xl6  ft.,  which, 
served  as  rails  for  the  wagon  wheels  to  run 
upon.  These  planks  were  so  arranged  as  to 
break  joint  with  each  other,  and  their  transverse 
centers  were  about  5  ft.  apart,  or  the  width  of 
an  ordinary  wagon.  Upon  the  upper  face  of  the 
lowermost  plank  or  rail,  near  its  outer  edge,  was 
then  secured  by  spikes  or  bolts  a  flange  3  by  S 
ins.,  and  in  sections  of  16  ft.  arranged  to  break 
joint  with  the  sections  of  this  rail. 
No.  529,772.  Flooring.  James  G.  Wilson,  New' 
York,  N.  Y.,  inventor;  patented  Nov.  27,:i 
1894;  application  filed  May  16,  1894. 
This  invention  has  reference  to  improvements' 
in  wood  block  flooring  and  especially  to  the 
concrete  bed  or  other  substructure  to  which  the 
blocks  are  secured  by  a  cementitious  material, 
such  as  asphalt  mastic. 

No.  595,616.    Wood  Pavement.    Heinrich  Frees, 
Berlin,  Germany,  inventor;  patented  Dec.  14, 
1897;  application  filed  March  25,  1897. 
Under  this  invention  the  wood  pavement  com- 
posed of  blocks  placed  on  end  having  the  fibre 
running  in  a  vertical  direction  and  having  the 
butt  end  of  the  tree  on  the  base  of  the  street 
and  the  top  end  of  the  tree  directed  upwardly 
and  having  the  heart  side  of  the  wood  pointed  In 
the  direction  from  which  the  hoofs  of  horses  are 
liable  to  attack  the  pavement. 
No.    598,631.      Structure    Such    as  Pavements, 
Floors,  etc.    Victor  Jetley  and  Gustave  Jet- 
ley,  London,   England,   inventors;  patented 
Feb.  8,  1898;  application  filed  Oct.  22,  1884. 
This  pavement  was  formed  of  blocks  connected 
by  bars. 

No.  606,574.  Wood  Block  for  Paving.  James 
Nightingale,  New  York,  N.  Y.,  inventor;  pat- 
ented June  28,  1898;  application  filed  April 
6,  1897. 

This  invention  related  to  wood  block  floorings 
The  block  had  rabbeted  sides. 
No.  619,934.    Wooden  Block  Pavement.  Joseph 

Buchtel,  Portland,  Ore.,  inventor;  patented 

Feb.  21,  1899;  application  filed  Oct.  19,  1898. 
The  essential  features  of  this  invention  were 
the  peculiar  shape  of  the  blocks  and  the  methods 
of  interlocking  them.  Each  block  had  an  end 
step  in  its  lower  base  and  a  similar  step  portion 
in  the  opposite  end  of  its  upper  face. 
No.  635,176.   Elastic  Filling  for  Wood  Pavements. 

Thomas  K    Muir,  Portland,  Ore.,  inventor; 

patented  Oct.  17,  1899;  application  filed  iM 

5,  1897. 

The  filling  comprises  as  a  base  a  strip  of  any 
aiilable  u  up.  .1  and  woofed  flexible  absorbent 
material  such  as  canvas,  burlap— of  the  width 
of  the  blocks  and  of  convenient  length.  Both 
sides  of  this  strip  arc  coated  or  faced  with  * 
composition  consisting  of  granular  particles  of 
some  elastic  substance  as  cork,  sawdust  and 
the  like  which  to  render  it  properly  adhesive  to 
become  firmly  attached  to  the  strip  and  at  the 
same  time  Impervious  to  moisture  Is  ImnierMd 
in  and  coated  with  asphaltum,  tar,  petroleum, 
varnish  or  other  suitable  waterproofing  material 
This  tilling  is  inserted  between  the  sides  of  the 
blocks,  and  ;,  surface  coaling  of  asphaltum  or 
the  like  Is  then  applied  as  usual. 
No  i;.. a. 710.  Uoadway.  Hugh  Ihinlap.  Sydney 
New  South  Wales,  inventor;  patented  May 
'!i.    HUM;  application  tiled  June  27,  lXllf. 

Under  Ibis  Invention  the  blocks  are  first  Coated 
.villi  a  composition  composed  of  blue  metal 
screenings.  Portland  cement,  caustic  soda,  reeln 
nnd  calcined  clay     Over  this  coating  a  n*v*onrt 
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composition  is  applied.  This  composition  is 
composed  of  bitumen,  boiled  linseed  oil,  resin, 
Stockholm  tar,  calcined  clay,  blue  metal  screen- 
ings and  sand.  The  main  purpose  of  these  coat- 
ings was  to  preserve  the  wood. 
No.  681,248.  Paving  Block.  John  McLachlan, 
Chicago,  111.,  inventor;  patented  Aug.  27, 
1901;  application  filed  Dec.  17,  1894. 
The  pavement  consisted  of  a  series  of  blocks 
of  highly  compressed  fibrous  material,  the  fiber 
in  its  natural  arrangement  and  charged  with 
moisture-proof  substance.  The  blocks  were 
compressed  before  being  associated  together  and 
given  a  permanent  set  so  as  to  remain  com- 
pressed without  confining  devices.  The  inven- 
tion also  included  a  holding  device  for  holding 
the  blocks  in  a  fixed  relation  to  each  other,  so 
that  their  upper  surfaces  formed  a  substantially 
level  pavement. 

No.  756,333.    Paving  Block.    Francis  E.  Cooper, 
Waterloo,  England,  inventor;  patented  April 
5,  1904;  application  filed  Dec.  1,  1903. 
In  this  invention  the  block  consists  of  a  plural- 
ity of  slabs  of  timber  placed  evenly  one  upon 
another  side  by  side  and  having  along  each  side 
or  edge  a  deep  narrow  groove,  which  when  the 
slabs  are  placed  together  evenly  forms  a  con- 
tinuous deep  groove  from  end  to  end  of  the 
block.    In  each  of  these  grooves  is  inserted  and 
driven  a  thin  deep  steel  or  like  staple,  com- 
prised of  a  thin  deep  straight  bar  with  a  spike 
at  each  end  and  in  the  middle  or  at  intermedi- 
ate points.    A  suitable  thickness  of  metal  form- 
ing the  staple  is  from  10  to  14  gage. 
No.  786,319.    Composite  Paving  Block.  Alexan- 
der F.  Shuman,  Chicago,  111.,  inventor;  pat- 
ented April  4,  1905;   application  filed  Aug. 
31,  1904. 

This  invention  is  described  elsewhere  in  this 
Article. 

No.    810,529.     Compressible   Packing  for  Wood 
Block  Road  Paving.     C.   W.   Gregory,  Jr., 
Bristol,    England,    inventor;    patented  Jan. 
23,  1906;  application  filed  March  21,  1905. 
This  packing  consists   of   corrugated  paper, 
coated  or  saturated  with  coal  tar  and  wrapper 
in  canvas,  forming  a  rectangular  block.  This 
block   is   inserted   between   the   curb  and  the 
pavement,  thus  forming  an  expansion  joint. 
No.  825,564.    Anchored  Block  Pavement.    A.  W. 
Van  Hafften  and  J.  L.  Gilmore,  Minneapolis, 
Minn.,  inventors;  patented  July  10,  1906'  ap- 
plication filed  Sept.  5,  1905. 
The  paving  blocks  under  this  invention  have 
side  grooves  so  arranged  that  when  the  blocks 
are  placed  together  the  grooves  of  one  block  reg- 
ister with  the  grooves  of  adjoining  blocks.  In 


these  grooves  are  placed  metallic  anchor  bars 
whicli  at  intervals  are  perforated  to  pass  an- 
choring bolts  which  pass  down  through  the  plank 
base. 

No.  S29.002.  Wood  Paving.  Joseph  Duffy,  Vic- 
toria Park,  London,  England,  inventor;  pat- 
ented Aug.  21.  1906;  application  filed  Jan. 
23,  1906. 

This  invention  relates  to  blocks  made  up  of 
a  number  of  sections  or  slices.  The  separate 
sections  or  slices  forming  the  completed  block 
have  formed  in  their  bases  one  or  more  saw-cuts 
which  pass  upward  to  a  predetermined  height, 
being  preferably  inclined  in  opposite  directions. 
These  saw-cuts  are  in  corresponding  positions 
in  each  section,  so  as  to  lie  in  a  straight  line 
when  the  sections  are  put  together.  Then  when 
the  requisite  number  of  separate  pieces  to  form 
a  complete  block  have  been  assembled  together 
a  locking  or  bonding  bar  or  strip  of  hard  wood 
or  metal  of  a  length  equal  to  that  of  the  block, 
is  forced  into  each  of  the  saw-cuts  or  slots. 
No.  853,034.  Pavement  Block  and  Method  of 
Making  the  Same.  S.  Z.  Ruff,  Atlanta,  Ga., 
inventor;  patented  May  7,  1907;  application 
filed  Sept.  18,  1905. 

The  object  of  this  invention  is  to  provide  a 
block  that  will  wear  evenly  and  always  present 
a  rough  upper  surface.  The  blocks  are  creosoted 
or  otherwise  treated.  The  top  of  each  block  is 
then  dipped  in  melted  tar  or  asphalt.  The  block 
is  next  dipped  into  small  particles  of  broken 
rock,  which  adheres  to  the  coating  on  the  block. 
Sand  is  then  sprinkled  over  the  block,  which  is 
then  put  into  a  hydraulic  or  steam  press  and 
subjected  to  a  heavy  pressure,  which  forces  the 
particles  of  rock  down  into  the  upper  part  of 
the  wood. 

No.  900,729.  Wood  Block  Paving.  William  H. 
Harvey,  Vancouver,  B.  C,  inventor;  pat- 
ented Oct.  13,  1908;  application  filed  March 
1L  1908. 

This  invention  relates  to  a  system  of  laying 
a  wood  block  paving  which  is  particularly  de- 
signed to  anchor  or  tie  the  individual  blocks  to 
the  foundation  bed  on  which  they  are  laid  and 
to  one  another.  One  feature  of  the  invention  is 
that  each  row  of  blocks  is  laid  upon  a  strip  of 
tarred  felt,  wire  cloth  or  other  suitable  material, 
which  strip  is  carried  up  between  the  blocks  to 
a  height  about  equal  to  two-thirds  of  their 
depth. 

No.    920,807.     Paving   Block.     Edward  Alcott, 
Pittsburg,   Pa.,   inventor;   patented   May  4, 
1909;  application  filed  June  26,  1903 
The  claims  under  this  patent  are  as  follows: 


A  paving  block  composed  of  a  plurality  of 
wooden  sections  having  differently  running 
grains  presented  on-end  at  the  wearing  surface, 
said  several  block  sections  being  also  arranged 
to  present  their  differently  running  grains  in 
opposition  to  check  slipping  and  resist  fracture 
and  uneven  wear  by  the  traffic,  and  fastenings 
connecting  adjoining  block  sections.  A  paving 
block  composed  of  a  plurality  of  wooden  sections 
having  differently  running  grains  presented  on- 
end  at  the  wearing  surface  and  arranged  to 
present  their  differently  running  grains  in  oppo- 
sition, said  block  sections  being  provided  in  their 
inside  faces  with  transverse  grooves,  and  in- 
terior transversely  extending  binders  fitted  in 
said  grooves  to  fasten  together  the  adjoining 
block  sections. 

No.    920,808.     Paving   Block.     Edward  Alcott, 
Pittsburg,   Pa.,   inventor;   patented   May  4. 
1909;  application  filed  Dec.  23,  1908. 
This  invention  is  described  elsewhere  in  this 

No.  922,687.    Street  Pavement.    Samuel  E.  Fin- 
ley,  Atlanta,  Ga.,  inventor;  patented  May  25, 
1909;  application  filed  June  10,  1908. 
The  main  features  of  this  invention  provide 
for  the  use  of  blocks  having  registering  openings 
or  passages  in  their  lower  faces,  the  use  of  ven- 
tilating tubes,  and  the  use  of  rubber  strips  parel- 
leling  the  curb  and  transversely  of  the  pavement 
block.     These  rubber  strips  act  as  expansion 
joints. 

No.  922,688.  Street  Pavement.  Samuel  E.  Fin- 
ley,  Atlanta,  Ga.,  inventor;  patented  May  25, 
1909;  application  filed  June  10,  1908. 
The  claim  under  this  patent  is  for  a  "pave- 
ment comprising  a  foundation  having  its  upper 
face  provided  with  longitudinally  spaced 
trough-like  passages  extending  transversely 
across  the  pavement,  similar  passages  arranged 
longitudinally  of  the  pavement  at  opposite  sides 
thereof  and  communicating  with  said  transverse 
passages,  a  catch  basin  arranged  to  receive  the 
discharge  from  said  longitudinal  passages  and 
blocks  disposed  on  said  foundation  with  their 
lower  faces  opposed  to  said  trough-like  passages 
and  with  said  transverse  passages  extending 
centrally  below  the  individual  blocks."  The  ob- 
ject of  these  trough-like  passages  is  to  receive 
drainage  from  the  pavement  and  for  ventilating 
purposes. 

No  962.150.    Pavement.    Harry  G.  Jennison,  To- 
ledo, O.,  inventor;  patented  June  21,  1910; 
application  filed  June  29,  1909. 
This  Invention  is  described  elsewhere  in  this 

article. 
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The  Reforestation  of  Watersheds  for 
Domestic  Supplies  —  Advisability 
as   an   Investment  —  Data  on 
Conditions  in  Massachusetts.* 

We  have  elected  in  this  article  to  give  you 
the  financial  side  of  the  forestry  question,  in 
so  far  as  it  relates  to  reforestation  of  water- 
sheds for  domestic  supplies;  in  other  words, 
the  money  profit  which  towns  may  obtain 
from  lands  which  are  now  in  their  posses- 
sion lying  idle  and  unused.  We  believe  that 
the  time  is  not  far  distant  when  municipali- 
ties, like  the  state  and  nation,  will  take  up 
forestry  development  in  their  midst,  and  that 
our  towns  and  cities,  like  the  communities  of 
the  Old  World,  will  own  their  municipal 
forests.  On  the  land  which  they  have  already 
acquired  for  the  protection  of  a  water  supply 
is  the  place  to  begin. 

There  are  forty-seven  towns  holding  such 
lands  in  Massachusetts.  Ten  of  these  have 
sought  advice  from  this  office  in  regard  to 
the  management  of  their  lands,  and  eight 
have  in  part  carried  out  our  suggestions,  yet 
■we  are  compelled  to  say  that  even  these  are 
only  playing  forestry  work. 

No  one  is  in  a  more  fortunate  position  to 
practice  forestry  than  a  municipal  water  com- 
mission. It  has  as  a  rule  no  taxes  to  pay, 
the  time  element  so  detrimental  to  private 
-ownership  is  wanting,  because  a  municipality 
has.  in  theory  at  least,  an  everlasting  exist- 
ence, and  the  land  which  was  bought  as  a  pro- 
tection for  the  water  supply,  from  the  for- 
estry standpoint  costs  them  nothing. 

The  Metropolitan  Water  Board  has  planted 
some  1,200  acres  of  land  with  pine  and  hard- 


*Abstract  of  a  paper  read  by  F.  W.  Rane, 
State  Forester  of  Massachusetts, "before  the  Bos- 
ton Society  of  Civil  Engineers,  and  printed  in 
the  Journal  of  the  Association  of  Engineering 
Societies  for  June,  1911. 


woods  at  an  average  cost  of  $20  per  acre.  In 
addition,  in  the  first  ten  years  they  have  had 
to  spend  $6  per  acre  for  improvement  cutting, 
and  about  25  cts.  per  year  for  fire  patrol. 
The  studies  of  this  office  have  shown  that 
average  land  planted  to  pine  will  yield  46,500 
ft.  B.  M.  per  acre  in  50  years,  worth  on  the 
stump  at  present  prices  $465.  Now  let  us 
balance  these  figures,  figuring  our  investment 
at  3%  per  cent,  a  fair  average  rate  of  interest 
on  most  municipal  bonds. 

Stumpage 
yield 
per  acre. 

Cost  of  planting  at  $20   for  50 

years,    interest    ZVz    per  cent 

compounded   $111.70  $465.00 

Improvement  cuttings  at  $6  for 

40  years,  interest  compounded 

at  3V2  per  cent   23.75   

Fire  patrol  25  cents  per  year  for 

50  years,  interest  compounded 

at  3%  per  cent   33.90   

Add  to  make  even  dollars   .65   

$170.00  $465.00 

This  leaves  a  net  balance  of  $290  profit  per 
acre  over  and  above  2>Yz  per  cent  return  on 
the  money  invested,  a  rate  of  return  equal 
to  7%  per  cent,  and  this  based  on  stumpage 
prices  prevailing  at  the  present  time,  and 
stumpage  will  certainly  be  worth  no  less  50 
years  hence.  Will  you  not  agree  with  us  that 
a  town  that  holds  land  which  is  lying  waste 
and  idle,  owned  merely  to  keep  some  one 
from  living  on  it,  is  committing  a  grave 
economic  mistake  when  it  fails  to  develop  it 
into  forest? 

To  take  a  practical  example  of  the  value 
that  forestry  can  be  to  a  town,  Westfield  owns 
942  acres  of  land  on  its  watershed  in  Gran- 
ville, of  which  this  office  made  a  careful 
study.  We  found  that  488  acres  of  this  area 
were  covered  with  some  form  of  woodland 
and  454  acres  were  more  or  less  cleared,  315 
of  which  could  be  planted.  We  made  our 
estimate,  Table  I,  of  the  income  which  may 
be  derived  from  this  land,  giving  its  value 


at  the  time  of  cutting,  basing  the  amount  on 
present  stumpage  values. 

TABLE  I. 

Area,  Stumpage  Ready  to 
Types  of  land.             acres,     value.  cut. 

Large  hardwoods   33     $2,640.00  Present 

Large  pine    4         800.00  Present 

Medium  hardwoods   36       3,000.00  10  years 

Medium  pine    4%         900.00  12  years 

Medium  pine  and  hard- 
wood   21       1,500.00  10  years 

Culled  land   160     15,000.00  25  years 

Small  hardwoods   104       8.000.00  18  year« 

Pine  planted    315    108,000.00  50  years 

These  figures  when  added  show  a  net  in- 
come  to   the   town   during   the   coming  50 
/  years  of  approximately  $140,000.    To  arrive 
/  at  the  net  income  on  the  planted  land  we 
'•  have  deducted  $6,300   as    cost    of  planting, 
$1,890   for  improvement  cuttings,  $3,780  for 
fire  patrol,  and   $26,500    for   taxes   on  the 
planted   land.     Taxes   on  the  woodland  (it 
being  located  in  another  town)  would  have  to 
be  paid  whether  forestry  work  was  carried 
on  or  not,  so  they  were  not  deducted  in 
estimating  the  returns  on  the  forested  land. 

We  cannot  in  the  narrow  limits  of  this 
article  give  the  processes  by  which  we  ar- 
rived at  the  above  conclusions,  but  ask  you 
to  take  them  on  faith,  assuring  you  that  we 
have  done  our  best  to  be  conservative  in  our 
estimates,  basing  them,  as  we  said  before,  on 
the  present  values  of  lumber  land. 

This  office  has  given  suggestions  to  ten 
municipalities,  see  Table  II,  that  have  asked 
for  our  advice,  and  these  suggestions  have 
been  embodied  in  written  reports,  in  some 
cases  in  great  detail.  We  stand  ready  to 
help  any  community  in  the  state,  the  extent 
to  which  we  will  offer  our  services  depending 
a  great  deal  on  how  far  the  town  will  go  in 
carrying  out  our  suggestions  after  they  have 
been  made.  The  only  cost  to  the  town  is  for 
the  traveling  expenses  of  the  man  or  men 
who  make  the  examination  and  report.  Most 
of  the  other  states  in  New  England  have  for- 
estry officers  who  will  give  the  same  service. 
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TABLE  II.— LIST  OF  CITIES  AND  TOWNS 
WHICH  HAVE  SOUGHT  ADVICE  FROM 
STATE  FORESTER  CONCERNING  FOREST 
MANAGEMENT  OF  SUCH  LANDS,  AND 
RECORD  OF  ACCOMPLISHMENTS  TO 
DATE.  ALL  SINCE  FALL  RIVER  REPORT 
OF  1909. 
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Fall  River. 

..City 
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2. 

Westfield  . 

.Town 

942.0 

488 

20 

454 

3. 

Holyoke   . . 

.City 

2,200.0 

1,400 

12 

800 

4. 

Leominster 

.Town 

94.7 

(?) 

12 

* 

5. 

Fitchburg  . 

.  .City 

400.0 

250 

* 

150 

6. 

Amherst  . . 

.  .Company 

131.0 

(?) 

35 

(?) 

7. 

Needham  . 

.Town 
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50 

5 

35 

8. 

Hudson 

Town 
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18 
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9. 

Milford 

Company 

36.0 

16 

* 

20 

10. 

Pittsfield  . . 

..City 

1,123.0 

723 

* 

400 

4 

None. 

and  where  they  cannot  be  secured  there  are 
tirms  of  consulting  foresters  who  can  be 
called  upon  to  give  advice  without  excessive 
cost. 

In  addition  to  the  ten  cities  enumerated  in 
Table  II  there  are  37  cities  and  towns  in  the 
state  now  holding  water  supply  lands  capable 
of  foresting.  All  of  these  have  at  least  25 
acres  of  such  land  available  and  one  city  has 
nearly  4,000  acres.  Of  these  37  cities  29 
have  municipal  lands  available  and  in  the  8 
other  cities  similar  lands  are  owned  by  water 
companies.  The  total  number  of  acres  owned 
by  the  29  municipalities  is  10,740  and  by  the 
3  companies  is  1,050. 


A  Portable  Hypochlorite  Disinfecting 
Plant. 

Contributed  by  J.  A.  Childs,  Assistant  Engineer, 
Minnesota  State  Board  of  Health. 
About  one  year  ago,  the  Minnesota  State 
Board  of  Health  constructed  what  was  prob- 
ably the  first  portable  emergency  hypochlorite 
plant.  The  experience  at  Hibbing,  Minn.,  in 
the  early  part  of  June,  1910,  had  shown  the 
necessity  of  having  some  means  of  quickly 
disinfecting  a  public  water  supply  when  sub- 
jected to  sudden  pollution.  Mr.  H.  A.  Whit- 
taker,  the  Chief  Chemist  and  Bacteriologist 
of  the  State  Board  of  Health,  at  that  time 
suggested  the  idea  of  the  State  Board  of 
Health  owning  and  maintaining  an  emergency 
hypochlorite  plant,  compact  and  light  enough 
so  that  it  could  be  readily  shipped  to  any 
municipality  in  the  state  suffering  from  a 
sudden  epidemic  of  water-borne  typhoid  or 
dysentery,  where  it  could  be  set  up  and  put 
into  operation  within  a  few  hours  of  its  ar- 
rival. 

A   plant  was  accordingly  constructed,  the 


The  mixing  barrel  is  a  fifty-gallon  oak  bar- 
rel, equipped  with  a  hand-driven  device,  as 
is  shown  in  Fig.  1.  The  sheet  iron  cone  is 
attached  to  and  revolves  with  the  vertical 
shaft.  Two  sheet  iron  stirring  blades  are 
riveted  to  the  outside  of  the  cone,  which,  re- 
volving, create  a  downward  current  through 
the  cone  and  an  upward  current  outside. 


will  flow  from  storage  barrel  B  through  valve 
6  into  the  regulating  keg  D.  Air  to  replace 
the  solution  thus  drawn  from  storage  barrel 
B  will  enter  it  through  the  air  pipe  connected 
with  valve  5,  and  will  continue  to  do  so  until 
the  solution  in  the  keg  rises  to  the  opening  of 
the  air  pipe  F  in  the  regulating  keg.  Then 
the  supply  of  air  to  the  storage  barrel  will 


Fig.  1 — Details  of  Hand  Operated  Hypochlorite  Mixer. 


The  storage  barrels  are  fifty-gallon  air- 
tight oak  barrels,  equipped  with  nipples,  valves 
and  hose,  as  shown  in  Fig.  2. 

The  regulating  keg,  as  shown  in  Fig.  2,  is 
equipped  with  a  one-half  inch  brass  pipe 
which  can  be  slipped  up  or  down  through  a 
rubber  washer  at  the  bottom  of  the  keg.  The 
solution  flows  from  the  keg  through  a  one- 
quarter-inch  hole  in  the  brass  pipe. 

A  small  hand  solution  pump  completes  the 
outfit.  Where  there  is  sufficient  head  room, 
the  solution  pump  is  dispensed  with,  the  so- 
lution flowing  by  gravity  from  the  mixing 
barrel  to  the  storage  barrels. 

The  operation  of  the  plant  is  as  follows : 
The  required  amount  of  calcium  hypochlorite 
is  placed  in  the  mixing  barrel  "A,"  which  is 
then  filled  with  water,  and  thoroughly  mixed 
for  a  period  of  three  or  four  minutes.  The 
mixture  is  allowed  to  stand  for  a  half  hour, 
during   which    time   the   particles   of  hypo- 


be  shut  off,  and  the  solution  will  cease  to  flow 
from  the  storage  barrel.  The  surface  of  the 
solution  in  the  regulating  keg  is  thus  kept  at 
a  constant  level,  varying  not  more  than  one- 
quarter  of  an  inch.  The  rate  of  flow  from 
the  regulating  keg  is  determined  by  the  depth 
of  the  one-quarter-inch  hole  below  the  sur- 
face. 

From  the  keg,  the  solution  is  usually  piped 
to  the  suction  well  or  to  the  suction  main  of 
the  pumps.  Where  conditions  are  such  that 
the  presence  of  small  amounts  of  air  in  the 
suction  pipe  interferes  with  the  operation  of 
the  pumps,  it  is  sometimes  necessary  to  al- 
low the  hypochlorite  solution  to  flow  from 
the  keg  into  a  basin,  to  which  additional  water 
is  supplied.  The  surface  of  the  water  in  this 
basin  is  kept  at  a  constant  level  by  means  of 
a  float  valve  on  the  inlet  pipe,  which  supplies 
the  additional  or  diluting  water.  From  the 
bottom  of  this  basin,  a  pipe  leads  to  the  suc- 


To  MoHe  or5uclionPipe 
Fig.  2 — Hypochlorite  Plant  Assembled. 


EnntContg. 


Fig.  3 — Photograph   of   Assembled    Hand  Operated  Plant. 


design  being  changed  and  simplified  from 
time  to  time  as  experience  indicated,  until  the 
plfl.nl  described  in  this  article  was  adopted. 

A  plant,  as  is  shown  in  the  accompanying 
int,  I' itf  •'!,  i  oiisr. Is  of  one  mixing  barrel, 
two  storage  barrels,  and  a  regulating  keg. 


chlorite  which  do  not  readily  go  into  solution 
will  settl':.  The  supernatant  liquid  is  then 
drawn  oil  into  one  of  the  two  storage  bands. 

Consider  storage  barrel  It  to  be  tilled. 
(See  I'ig.  2.)  Valves  I.  2,  .'I  and  I  are  closed 
and    valves  5   and   (i  opened.      The  solution 


tion  main  of  the  pumps,  the  water  in  the  ba- 
sin forming  a  seal  and  preventing  air  from 
entering. 

In  a  small  city  where  a  permanent  hypo- 
chlorite plant  is  necessary,  the  above  described 
emergency    apparatus,    with    a    few  changes. 
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ich  as  the  substitution  of  galvanized  iron 
ping,  for  the  rubber  hose,  and  a  power- 
■jven  mixer  for  the  hand-operated  one  can 
;  used. 

With  a  plant  of  the  type  described  above, 
is  possible  to  treat  water  at  the  rate  of 
om  less  than  25,000  gals,  to  over  1,000,000 
ils.  in  twenty-four  hours.  One  of  these 
ants  was  constructed  complete  at  a  cost  of 
2. 

The  plant  was  designed  by  the  writer  under 
e  supervision  of  Professor  Frederic  Bass, 
irector  of  the  Engineering  Division  of  the 
ate  Board  of  Health,  from  whom  many  val- 
ible  suggestions  were  received.  Credit  is 
ven  Messrs.  H.  Allison  and  R.  Cowling, 
emists,  who,  while  in  charge  of  a  plant  at 
ibbing,  Minnesota,  were  the  first  to  apply 
e  principle  of  the  air-tight  barrels  in  the 
plication  of  hypochlorite. 


ractical  Forestry  for  Water  Works.* 

Most  of  the  land  on  the  protective  areas 
lich  you  control  may  be  classed  as  agricul- 
ral  land,  brush  land,  sprout  land,  woodland, 
irsh  land,  and  newly  made  land. 

1  believe  most  of  you  do  not  favor  agricul- 
re  on  your  lands,  as  the  plowed  land  is  apt 
be  badly  washed  in  the  spring  of  the  year, 
le  snow,  and  the  surface  layers  of  the  soil, 
:lt  under  the  spring  rains  before  the  frost 
s  left  the  lower  layers  of  the  soil.  This 
ings  an  objectionable  amount  of  sediment 
:o  your  reservoirs — and  this  is  especially 
le  where  the  land  is  heavily  manured,  as  it 
ist  be  to  carry  on  successful  agriculture, 
lerefore,  the  only  agriculture  possible  for 
)st  of  you  is  the  annual  cutting  of  hay 
ids.  As  the  hay  lands  run  out,  their  only 
ricultural  use  is   for  pasture,  and  finally, 

they  gradually  deteriorate,  they  are  re- 
ced  to  brush  land. 

All  of  your  brush  land  and  any  pastures 
lich  are  yielding  poor  feed  and  small  re- 
rns  can  probably  be  put  to  more  profitable 
e  by  planting  them  to  white  pine. 
Probably,  in  the  case  of  those  of  you  who 
ntrol  the  largest  protective  areas,  a  large 
□portion  of  your  territory  is  sprout  land. 
:ten  such  land  has  been  bought  by  your 
mpanies  with  the  privilege  of  cutting  the 
iber  reserved  to  the  owner.  For  this  land 
;re  is  no  treatment  practicable  except  to  let 
grow  up  with  perhaps  the  addition  of  a  few 
ndred  white  pine-trees  per  acre  scattered 
the  openings  between  the  bunches  of 
routs. 

[  understand  that  the  best  practice  today 
•  the  protection  of  watersheds  involves  the 
ainage  of  all  swamps  so  that  where  these 

2  wooded  they  are  converted  into  what  I 
ve  termed  woodland.  Where  there  are  open 
:adows,  the  draining  practically  puts  them 

the  same  class  as  newly  made  land.  By 
!s  term  I  mean  to  designate  the  land  which 
u  have  made  by  excavating  peat  and  mud 
3m  the  beds  of  your  reservoirs  and  piling 

on  the  adjacent  low  lands.  All  of  this 
wly  made  land,  if  well  drained,  is  suitable 
r  planting  with  white  pine. 
Woodland  that  is  found  in  the  protective 
eas  of  the  water  works  of  New  England 
ies  and  towns  consists  largely  of  sprout 
rdwoods  often  reinforced  in  the  older 
mds,  to  some  extent,  by  a  natural  under- 
>ry  of  hemlock  or  of  mountain  laurel. 
In  many  cases  the  prevailing  popular  im- 
ession  that  it  is  a  good  thing  to  burn  over, 
ery  year,  hardwood  land,  and  even  pine 
id,  has  been  further  strengthened  in  the 
nds  of  water-works  men  in  their  effort  to 
ep  the  hardwood  leaves  out  of  the  reservoirs, 
le  damage  that  burning  over  the  woods 
ery  year  causes  is  not  readily  apparent  to 
;n  whose  chief  interest  is  not  in  the  woods, 
ley  fail  to  notice  that  the  quality  of  the 
)ods  as  a  timber-producing  machine  is  low- 
ed each  year,  and  that  the  water  runs  off 
icker,  year  by  year,  bringing  a  larger  and 
"ger  amount  of  silt  into  the  reservoirs.  The 
oper  solution  of  the  leaf  nuisance  lies  not 

•A  paper  read  bv  Ed.  S.  Bryant,  Consulting 
irester,  Boston,  Mass.,  before  the  Boston  So- 
;ty  of  Civil  Engineers,  and  printed  in  the  Jour- 
l1  of  the  Association  of  Engineering  Societies 
r  June,  1911. 


in  annually  burning  the  leaves,  but  in  cutting 
away  some  of  the  hardwood  trees  along  the 
edge  of  the  reservoirs  and  planting  white 
pine,  Douglas  spruce,  and  hemlock  to  catch 
the  leaves.  The  softwood  trees  do  not  make 
an  objectionable  amount  of  litter  in  the  water 
and  their  dense  evergreen  foliage  serves  to 
keep  the  hardwood  leaves  from  blowing  into 
the  reservoirs. 

In  managing  your  woodlands  on  forestry 
principles  you  have  the  advantage  over  all 
other  forms  of  ownership  in  the  fact  that 
neither  the  taxes  on  the  land  nor  a  high  in- 
terest rate  are  really  chargeable  against  the 
forestry  work.  If  the  land  were  bare,  and 
kept  bare,  the  water  companies  would  still 
have  to  pay  taxes  on  it  in  order  to  protect  the 
quality  of  the  water.  Such  large  stable  public 
service  concerns  can  borrow  money  at  an  in- 
terest rate  that  is  far  more  favorable  than 
that  of  any  other  forest  owner  except  the 
state.  You  must  also  maintain  patrolmen  to 
keep  your  watersheds  from  pollution.  These 
men  can  serve  without  additional  expense  as 
a  fire  patrol,  to  detect,  report,  and  extinguish 
forest  fires.  You  have  men  on  your  summer 
pay-roll  whom  you  want  to  keep  with  you. 
By  giving  them  a  job  of  cutting  cordwood, 
by  the  cord,  you  can  help  them  without  rais- 
ing the  cost  of  improving  your  woodland. 
Your  holdings  must  be  relatively  near  large 
cities.  That  means  abundant  labor,  cheap 
transportation,  and  an  unlimited  market  for 
your  products.  There  is  no  owner  better  sit- 
uated to  practice  forestry  than  the  water  com- 
panies and  the  municipally  owned  water 
works. 

Hardwood  land  does  not  retain  water  so 
well  as  softwood  land.  The  softwood  trees, 
by  shading  the  ground  all  winter,  retain  the 
snow  better.  Their  foliage  keeps  the  warm 
air  under  them  from  cooling  as  quickly  or  as 
much  as  it  does  in  the  hardwood  land.  The 
mat  of  fallen  needles  on  the  ground  keeps 
the  frost  out  of  the  soil.  Their  dense  foliage 
keeps  the  wind  and  sun  from  drying  off  the 
winter's  accumulation  of  snow  at  the  top. 
When  a  rain  or  warm  thaw  comes,  the  snow 
melts  off  at  the  bottom  and  the  water  sinks 
into  the  soil  gradually,  to  be  slowly  added  to 
your  water  supply  through  springs  instead  of 
rushing  down  over  the  surface  all  at  once 
in  spring,  at  the  very  time  when  your  reser- 
voirs are  already  overtaxed  by  flood  waters 
from  agricultural  lands  farther  upstream. 
Hardwood  trees  evaporate  from  their  foliage 
far  more  water  during  the  summer  than  a 
similar  area  of  softwood  trees. 

Of  all  the  softwoods,  white  pine  is  the 
most  profitable  to  grow  in  this  region.  From 
the  time  that  a  plantation  first  reaches  a  com- 
mercially marketable  size  at  from  twenty  to 
twenty-five  years  of  age  it  does  not  cease  to 
yield  an  annual  increase  in  its  money  value 
over  that  of  the  year  before  of  over  eight 
per  cent  until  it  is  fifty  years  old. 

For  this  reason  it  is  desirable  to  plant 
white  pine  as  much  as  possible  wherever 
planting  is  advisable.  It  is  also  desirable  to 
replace  the  hardwoods  by  pine  as  quickly  as 
possible;  all  the  more  so,  as  the  white  pine 
is  not  subject  to  attack  at  all  by  the  brown- 
tail  moth  and  in  pure  stands  it  is  not  dam- 
aged bv  the  gypsy  moth. 

It  will  pay  you  to  market  much  of  the 
smaller  material  as  thinnings,  and  concen- 
trate the  growth  of  your  hardwoods  in  the 
best  specimens  until  thev  are  ready  to  be 
made  into  saw  timber.  Then  underplant  the 
open  growth  of  hardwood  with  white  pine 
seedlings  a  couple  of  years  before  making  the 
final  cutting  of  the  old  hardwood.  When  the 
old  hardwood  is  removed  you  have  a  pine 
plantation  already  started  which  only  needs 
the  filling  of  a  few  blanks  where  the  small 
pines  have  been  killed  and  a  small  amount 
of  brush  cutting  in  about  three  years,  and 
six  years  later,  to  leave  it  in  good  condition 
to  erow  until  it  is  thirty  years  old. 

There  is  only  one  spacing  of  white  pine- 
trees  that  is  commercially  practicable  and 
that  is  about  six  feet  apart  each  way.  If 
thev  are  planted  closer  than  that  they  soon 
become  too  crowded,  and  long  before  the 
material  which  must  be  removed  in  a  thin- 
ning has  any  commercial  value  they  become 


too  spindly  and  stunted  to  grow  at  a  profit- 
able rate.  The  expense  of  close  planting  is 
also  enormous.  If  white  pine  is  planted  at  a 
greater  distance  apart  than  about  six  feet  it 
grows  limby  and  bushy  and  is  subject  to 
great  damage  by  the  pine  weevil.  Planta- 
tions set  out  six  feet  apart  each  way  grow 
straight  and  with  small  knots  at  a  maximum 
rate  until  they  are  about  thirty  years  old, 
when  they  begin  to  be  crowded.  At  that 
age,  however,  the  trees  which  must  be  re- 
moved are  large  enough  to  make  salable 
cordwood. 

To  sum  up,  therefore,  I  would  advise  you — 
to  keep  out  fire  from  your  lands,  to  plant 
pine  along  the  shores  of  your  reservoirs  and 
streams,  to  thin  your  older  stands  of  hard- 
wood and  underplant  them  with  pine_  before 
finally  cutting  them,  and  to  plant  up  with  pine 
all  open  areas  that  are  not  yielding  a  fair  re- 
turn. You  can  both  make  money  by  grow- 
ing timber  and  at  the  same  time  improve  your 
catchment  areas. 


The  Division  of  Sanitary  Engineering 
of  the  Pennsylvania  State  Board 
of  Health. 

The  Pennsylvania  Health  Bulletin  for  Aug- 
ust describes  the  organization  of  the  State 
Department  of  Health.  The  Sanitary  En- 
gineering Division  is  described  as  follows: 

The  Division  of  Sanitary  Engineering  is 
one  of  great  importance  in  the  Department's 
work  and  is  organized  with  seven  sub-di- 
visions, each  with  a  staff  of  from  eight  to 
eighty  persons,  and  all  under  the  supervision 
of  a  Chief  Sanitary  Engineer. 

The  Act  creating  the  Department  places 
under  the  Commissioner's  supervision  all  pub- 
lic water  supplies  and  all  public  and  private 
systems  for  sewage  disposal.  Details  of 
every  sewage  disposal  plant  in  the  Common- 
wealth must  be  filed  with  the  Department  of 
Health  and  new  construction  can  only  be 
begun  after  the  Commissioner,  the  Governor 
and  the  Attorney  General  have  approved  of 
the  plan.  After  full  investigations  have  been 
made  by  the  Sanitary  Engineering  Division 
and  the  consent  of  the  Governor  and  At- 
torney General  has  been  secured,  decrees  are 
issued  by  the  Commissioner  permitting  the 
installation  of  sewage  disposal  works  or  the 
extension  of  systems  already  constructed. 

The  Water  Supply  Commission  arranges 
an  equitable  distribution  of  the  public  waters 
of  the  State  and  grants  permission  for  its 
use.  The  retails  of  all  such  water  works  must  be 
submitted  to  the  Commissioner  of  Health  and 
his  approval  must  be  secured  before  con- 
struction can  take  place.  The  Division  super- 
vises the  abatement  of  polutions  and  the  re- 
moval of  nuisances. 

One  sub-division  of  the  Sanitary  Engineer- 
ing Division  is  devoted  to  office  work;  a 
second  to  that  of  map  making;  a  third,  to 
petty  nuisances  and  complaints ;  a  fourth,  to 
sanitary  field  inspection;  a  fifth,  to  water 
works  and  sewerage  construction ;  a  sixth,  to 
the  study  of  the  purity  of  water  supplies ;  and 
a  seventh,  to  effluents  from  disposal  plants. 

The  total  number  of  professional  men  and 
especially  trained  inspectors  in  this  division 
reaches  106. 


Panama  Canal  Excavation  in  Septem- 
ber. 

The  grand  total  of  Canal  excavation  to  OcL 
1  was  150.72.3.0(12  cu.  yds.,  leaving  to  be  exca- 
cated  44,599,417  cu.  yds.,  or  less  than  one- 
fourth  of  the  entire  amount  for  the  completed 
Canal. 

The  total  for  September  was  2.538,764  cu. 
vds.,  as  compared  with  2,687,988  cu.  yds.  in 
Sept.,  1910,  and  2,836.385  cu.  yds.  in  Sept., 
1909.  Practically  all  the  excavation  was 
"work  excavation,"  there  being  only  7,561  cu. 
yds.  of  "plant  excavation." 

The  dry  excavation  amounted  to  1,566.102 
cu.  yds.,  and  was  principally  bv  steam  shov- 
els. The  dredges  removed  892.373  cu.  yds., 
and  80.289  cu.  yds.  were  sluiced,  in  addition 
to  the  amount  pumped  into  Gatun  Dam  by  suc- 
tion dredges. 
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Costs  of  Dredging  Main  Canals  on  a 
2,850-Acre  Drainage  Project  in 
Louisiana. 

About  27  miles  west  of  New  Orleans  is  a 
tract  of  2,850  acres  of  swamp  land  which  has 
been  reclaimed  for  truck  farming  purposes 
by  means  of  the  construction  of  a  system  of 
canals,  levee,  and  pumping  plant.  This  tract 
is  known  as  District  No.  1  in  the  town  of 
B'eulah,  which  is  being  developed  by  the 
St.  Charles  Sand  Co.  G.  A.  McWilliams, 
39  Jackson  Boulevard,  Chicago,  is  the  drain- 
age contractor  and  Mr.  John  A.  Kruse  of 
Chicago  is  Engineer  for  the  land  company. 

["he  project  here  described  is  one  of  a  great 
number  now  under  way  in  this  section  near 
New  Orleans.  The  two  classes  of  land  which 
arc  being  reclaimed  are  the  cut-over  timber 


material  known  as  "sharkey  clay,"  which  is 
the  sediment  carried  by  the  Mississippi  River 
from  the  soils  of  the  states  through  which 
it  flows.  This  has  been  deposited  here  and 
gradually  covered  with  a  top  soil  composed 
of  decayed  vegetable  matter.  The  soil  is  very 
rich  and  is  not  difficult  to  handle.  The  cost 
of  reclaiming  these  tracts  as  based  on  the 
contract  price  of  a  number  of  3,000-acre 
units  is  estimated  by  the  engineers  to  be 
about  as  follows :  For  building  levee  and  out- 
side canal  all  round  the  tract,  $8  per  acre; 
for  reservoir  canals  of  sufficient  capacity  to 
care  for  runoff  from  maximum  rainfall,  $7  per 
acre;  for  lateral  ditches,  $2  per  acre;  for 
pumping  plant,  $2.75  per  acre;  for  engineer- 
ing and  superintendence,  $2.25  per  acre ;  for 
incidental  expenses,  $2  per  acre,  making  a 
total  of  $24  per  acre. 


Black  Prince  doyou  Lncj  VCcntg 

Plan  of  Drainage  Canals  and  Laterals  for  Reclaiming    Louisiana   Swamp  Land. 


lands  and  the  untimbcred  swamp  lands.  The 
timber  lands  cost  considerably  more  to  put 
into  condition  than  do  the  swamp  lands,  be- 
cause the  heavy  roots  make  the  use  of  dredges 
impracticable. 

The  method  of  drainage  is  as  follows:  The 
tract  to  be  drained  is  enclosed  with  a  canal 
known  as  a  dredge  boat  canal,  the  dirt  ex- 
cavated being  thrown  on  the  miter  bank  to 
form  a  levee  which  is  smoothed  down  to 
make  a  road  or  driveway.  When  this  canal 
and  levee  are  completed  two  other  large  ca- 
nals are  dug  at  right  angles  to  each  other 
rOHing  the  tract  in  each  direction.  These 
are  for  use  for  storage,  to  provide  a  large 
surface  for  evaporation,  and  essential!}  tor 
the  small  lateral  ditches  to  drain  into.  These 
lateral  did  lies  are  usuallv  placed  about  200 
ft  apart — they  are  V4i  ft  deep,  A  ft.  wide  on 
top  and  IH  ins.  wide  at  the  bottom.  On  the 
tract  described  here,  they  are  being  diiK  by 
means  of  Hill  ditching  machine!,  The  water 
is  disposed  of  by  means  of  a  pumping  plant 
designed  to  care  for  the  maximum  amount  of 
rainfall,  and  stationed  at  the  most  convenient 
point  for  discharging  water  over  the  levee. 
The  land  itl  tins  district  is  composed  of  the 


The  - chief  difficult)  of  construction  is  the 
difficulty  of  access  to  the  site  for  machinery 
and  supplies  for  carrying  on  the  construction 
work.  In  the  case  of  the  work  for  the  St. 
("barles  Co.  access  was  had  by  water  through 
a  canal  running  south  from  New  Orleans 
and  passing  through  a  lock  into  Lake  Salva- 
dor and  from  there  through  natural  water 
channels  to  Mack  Prince  Bayou,  shown  in 
the  accompanying  map.  This  is  a  general 
map  of  the  tract  containing  2,85(1  acres.  It  is 
bordered  on  three  sides  by  a  main  canal  and 
levee.  The  fourth  side  of  the  tract  borders 
the  Black  Prince  BayOU,  The  area  which 
is  enclosed  In  the  levees  is  drained  to  one 
side  by  a  main  drainage  reservoir  which  is 
fed  by  laterals  at  right  angles  to  it  and  placed 
about  every  half  mile.  These  laterals  are  fed 
in  turn  by  small  ditches  at  right  angles  tO 
tin  main  laterals  about  .'(■'!<>  ft.  apart.  The 
main  drainage  reservoir  has  a  section  III  ft. 
wide  on  top  and  is  X  ft.  deep.  The  main 
laterals  arc  IS  (t.  wide  and  1%  ft,  deep 
and  tin  ditches  are  I  ft.  wide  and  :tV4  ft.  deep. 
All  are  made  with  banks  at  a  natural  slope. 
The  general  elevation  Of  the  ground  is  about 
6    II     above    sea    level      A    pumping    plant  is 


under  construction  near  the  southeast  cornel 
of  the  tract. 

One  feature  of  the  layout  of  this  distric 
is  the  townsite  located  along  the  Bayou  front 
This  affords  community  priviliges  for  land 
owners  who  will  reach  their  land  under  cul 
tivation  by  means  of  the  cross-roads  am 
dykes. 

The  excavation  of  the  main  canals  was  be 
gun  in  the  latter  part  of  1909  and  was  prose 
cuted  almost  continuously  until  the  comple 
tion  in  August,  1911.  This  work  was  car, 
ried  on  by  means  of  two  Marion  dippei 
dredges,  one  with  a  %  cu.  yd.  and  the  othei 
with  a  IV2  cu.  yd.  bucket.  The  large  dredgt 
was  on  the  ground  when  the  work  was  be- 
gun and  the  small  one  was  built  afterward  at 
a  cost  of  about  $8,500.  Two  oil  barges  ol 
about  400  bbls.  capacity  each  were  built  tc 
carry  fuel  oil  for  the  dredges  from  New  Or- 
leans. All  supplies  had  to  be  brought  in  on 
barges.  One  25-h.p.  gasoline  tug  was  used 
for  all  towing. 

The  cost  figures  for  the  work  which  fol- 
low were  taken  from  the  company's  books, 
with  the  exception  of  the  charge  for  plant. 
This  is  an  arbitrary  figure  based  on  an  esti- 
mate of  25  per  cent  depreciation  of  the  plant 
for  the  two  years'  work.    The  small  dredge 
was  new  and  was  built  on  the  site.    The  other,! 
dredge  was  used  on  previous  work  in  the  vi-l 
cinity.    The  plant  is  taken  as  worth  $20,50Q 
at  the  beginning  of  work.    The  labor  charge] 
is  taken  from  the  payroll    account    and  in-J 
eludes  all  labor  charged  to  the  contract,  such 
as  dredgemen,  camp  labor,  clearing,  towing,! 
superintendence,    etc.    The    supplies  include 
all  supplies  except  camp  supplies.    The  re- 
pair account  includes    all    repair  parts  and] 
freight  on   same,   but  does  not   include  the] 
labor  for  making  repairs.    The  general  ex-, 
pense  account   includes  all   expense  not  in- 
cluded in  other  accounts,  such  as  taxes  on] 
plant,  traveling    expenses,    railway   fares  of 
men.  office  expenses,  etc.    No  interest  is  in-] 
eluded.    The  fuel  account  includes  only  the] 
oil   used  for  the  operation   of  the  dredges. 
The  rates  of  wages  paid  were  for  common 
labor  $2  per  day,  engineer  $125  per  month, 
craneman  $fi5,  fireman  $50. 

The  rates  of  the  monthly  men  include 
board  in  addition.    The  costs  follow: 

Total  yardage  674,921.  Per  cu.  yd. 

Plant  (arbitrary)    $0.0076 

General    0.0059 

Repairs    0.0020 

Supplies   0.0138 

Fuel    0.0094 

T  abcr    0.021:) 

Camp   •   0.0081 

Total  cost  per  cu.  yd   $0.0687 

These  costs,  it  will  be  noted,  are  for  the 
exavation  of  the  main  canals  only.  The  work 
of  excavating  the  small  ditches  and  the  con- 
struction of  the  pumping  plant  are  at  pres- 
ent  under  way. 

Methods  and  Cost  of  Constructing  a 

Rock  Fill  Dam  With  Concrete 

Face  in  Australia.* 

The  Frome  Dam  was  built  by  the  Pioneer 
Tin  Mining  Co.,  Ltd.,  whose  mine  is  situated 
at  Bradshaw's  Creek  on  the  North  East  Coast 
of  Tasmania,  ,'V2  miles  from  Scottsdale,  the 
nearest  railway  town,  and  72  miles  from 
Launeeston.  The  dam  is  (i  miles  distant  from 
the  mine  in  rough  myrtle  forest  country,  770 
ft.  above  the  mine  floor  level  and  1,080  ft.  ap- 1 
proximately  above  sea  level.     The  embankment 

is  located  at  the  lower  end  of  the  Frome 

Plats,  at  a  point  where  the  river  passes 
through  a  gorge,  about  't9t>  ft.  below  which 
it  drops  .'100  ft.  in  a  succession  of  waterfalls. 

As  originally  proposed  (be  embankment  was 
to  have  had  a  maximum  height  of  51  ft.  with 
a    I  ft.  bye  wash,  that   is,  a  water  depth  of 

•Hem  I'MUKcil  from  11  paper  by  A  ,T.  lvbenhani 
before    I  be   Sydney    I 'nlveiHtt  v    KngllioorliiK  SO-, 

clcly.   Sydney,  Australia 
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iO  ft.  This  was  to  have  been  constructed  of 
arth  with  a  clay  puddle  wall ;  inside  batter 
}  to  1,  outside  batter  lVa  to  1,  contents  6(3,000 
:u.  yds.  Subsequently  this  plan  was  discarded 
>n  account  of  its  unreliability  and  the  scarc- 
ty  of  good  material.  The  next  scheme  was 
o  build  a  rock-filled  body  with  an  outside 
ipron  of  clay,  which,  however,  was  finally 
ibandoned  in  favor  of  a  concrete  facing  wall, 
rhe  width  of  the  bank  at  the  top  was  to  be 
.0  ft.,  length  630  ft,  inside  slope  1  to  1,  out- 
iide  slope  1%  to  1;  the  inside  slope  dry- 
valled,  the  outside  slope  being  left  rough, 
rhe  thickness  of  the  facing  wall  was  3  ft.  0 
ns.  at  the  bottom,  decreasing  to  18  ins.  at  the 
4-ft.  level,  and  from  that  point  to  6  ins.  at 
he  top.  The  final  quantities  stood  as  fol- 
dws  : 

lock  filling,  cu.  yds   33.000 

my  wall  on  inside  slope,  sq.  yds   _,6T0 

Johcrete  Facing  Wall: 

Foundations,  cu.  yds   4'2'i 

Wall  proper,  cu.  yds   857 

The  outlet  for  the  water  was  to  be  through 
concrete  culvert  laid  in  the  old  river  bed 
!  ft.  6  ins.  in  diameter  and  198  ft.  long. 

Surveying. — Contours  for  the  dam  were 
un  out  by  means  of  centre  lines  and  cross 
ections,  the  surveys  being  plotted  and  areas 


for  use.  On  the  northern  side  there  was  an 
old  race  of  3.5  sluice  heads  capacity,  only  par- 
tially completed  and  a  fair  amount  of  work 
was  needed  to  bring  it  on  to  the  embankment 
site. 

For  the  former  a  2-in.  nozzle  was  used,  and 
for  the  latter  a  1%-in.,  with  a  column  pres- 
sure of  from  40  to  60  ft.  Where  the  slope 
was  steep  and  rocks  numerous  the  soil  was 
removed  by  ground  sluicings,  the  total  amount 
being  6,650  cu.  yds.,  with  an  average  height 
of  face  3  ft.  The  ground  was  for  the  most 
part  very  stony  and  towards  the  end  consid- 
erable difficulty  was  experienced  in  getting  the 
tailings  away,  owing  to  the  small  quantity  of 
water  in  the  river. 

The  cost  of  removing  over  all  was  T.TOd. 
per  cu.  yd.,  but  for  the  actual  sluicing  time 
and  including  current  stores  it  varied  from  3d., 
to  8d.,  according  to  the  nature  of  the  ground. 
Duty  of  No.  1  Nozzle  (2-in.)  varied  from  1  1.3 
to  1,  to  30.8  to  1.  Duty  of  No.  2  Nozzle 
(1%-in.)  was  17.2  to  1. 

Subsequently  a  further  800  cu.  yds.  were 
stripped  by  hand  where  the  ground  laid  bare 
was  deemed  unsatisfactory.  This  left  about 
half  the  area  with  a  rock  bottom,  the  remain- 
der being  of  a  soft  granite  formation,  which 
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iken  therefrom.  After  the  surface  stripping 
ad  been  completed  the  center  line  of  the  em- 
ankment  was  set  out  and  50  feet  cross  sec- 
ons  made.  The  quantities  were  calculated 
V  the  method  of  mean  areas  with  prismoidal 
orrections  subtracted. 

Scrubbing. — A  total  of  85  acres  were 
-rubbed  and  cleared  of  all  timber  up  to  9 
is.  in  diameter  for  an  average  price  of  32s. 
d.  per  acre.  This  included  some  very  dense 
ush  as  well  as  the  clearer  patches  on  the  old 
.•orkings.  The  work  was  started  by  a  small 
ang  in  January,  1907,  and  continued  inter- 
littently;  the  scrubbing  finished  in  February, 
908,  and  the  burning  off  in  November  of  the 
ame  year.  The  cleaning  and  scrubbing  of 
he  embankment  site,  an  area  of  5  acres,  was 

heavy  item  :  not  only  was  there  dense  scrub 
3  begin  with,  but  many  big  trees  were  in- 
luded  which  had  to  be  grubbed,  sawn  up, 
plit  and  burnt.  The  wood  being  green  burnt 
adly.  and  no  bullocks  were  available  for  par- 
uckling.  The  work  was  far  enough  ad- 
anced,  however,  by  Dec.  1,  1907,  to  start 
faking  off  the  top  soil. 

Removing  Loose  Top  Soil. — This  was  done 
I  hydraulic  sluicing.  On  the  south  side  there 
'as  already  one  old  race  three  miles  long 
nd  of  5  sluice  heads  capacity,  which  only 
ecded  repairing  and  cleaning  out  to  be  ready 


extended  to  an  unknown  depth,  two  shafts 
having  failed  to  bottom  it  in  the  northern 
end  at  35  ft. 

Cleaning  Out  River  Bed. — In  former  days 
the  river  bed,  where  the  embankment  crossed 
it,  had  been  worked  for  tin,  the  river  being 
diverted  through  a  site  race;  a  bar  of  rock 
shot  out  and  the  drainage  was  kept  under  by 
means  of  a  water  wheel  and  Californian  pump. 
It  had  been  worked  thus  to  a  maximum  depth 
of  10  ft.  below  the  present  river  level,  and 
then  had  been  allowed  to  fill  up  again  with 
rock  and  sand.  In  ignorance  of  these  facts  it 
was  at  first  attempted  to  clean  the  river  out 
by  lowering  the  channel  at  the  head  of  the 
falls  and  snagging  the  river  in  front  of  the 
embankment  site  and  divert  it  through  in  low- 
ering the  bed  by  2  ft.,  but  owing  to  the  pres- 
ence of  numerous  rocks  amongst  the  drift,  it 
was  impossible  to  gage  the  remaining  depth 
of  the  wash,  and  it  was  decided  to  dam  the 
river  upwards  to  the  embankment  site.  This 
plan  succeeded  a  channel  shot  out  and  flumed 
along  the  sides.  A  small  hydraulic  elevator 
(  1%-in.  nozzle)  was  installed  at  the  bottom 
end  of  the  portion  to  be  excavated,  and  by 
means  of  a  flexible  joint  was  gradually  low- 
ered into  a  sump  hole  below  the  true  bottom. 
The  drift  and  stones  were  then  harrowed  out 
clear  of  the  workings.    In  this  manner  some 


500  cu.  yds.  were  removed,  or  a  total  of  about 
700  cu.  yds.  Cuttings  were  also  made  at  both 
ends  where  the  river  deviated  from  the 
straight  line  required  bv  the  culvert. 

Culvert. — As  soon  as  the  excavation  was 
completed  rubble  concrete  foundations  were 
put  in,  the  width  of  which  was  6  ft.  6  ins. 
and  the  length  250  ft.,  while  the  depth  varied 
from  8  to  2  ft.  The  finished  level  was  brought 
up  to  within  6  ins.  of  the  bottom  of  the  cul- 
vert, and  lay  at  a  grade  of  1  in  120.  The  con- 
crete was  mixed  in  the  proportions  of  1:2 Ms  :5, 
the  sand  having  been  screened  through  a  %-in. 
mesh  and  the  metal  broken  to  2-in.  size.  With 
these  proportions  1.3  batches  equaled  1  cu.  yd. 
in  place,  neglecting  the  proportion  of  rubble. 
In  the  wet  concrete  large  rubble  stones  were 
placed,  forming  about  50  per  cent  of  the 
total  bulk.  In  all  254  cu.  yds.  of  foundations 
were  laid  before  the  culvert  itself  was  started. 
The  culvert  was  made  of  circular  section  2  ft. 
6  ins.  diameter,  length  198  ft.,  and  on  the 
inlet  side  an  iron  pipe,  12  ft.  long,  %  in.  thick, 
flanged  one  end,  was  built  in,  the  flanged  end 
projecting  just  beyond  the  concrete. 

Inasmuch  as  the  culvert  would  be  covered 
with  about  10  ft.  of  rock  within  ten  days  of 
completion  and  taking  into  consideration  the 
shocks  of  large  rocks  rolling  down  on  top  of 
it,  the  sizes  were  made  larger  than  those  nec- 
essary for  normal  conditions,  being  12  ins.  at 
crown  and  15  ins.  at  haunches.  In  addition 
for  semi-hoops,  4  ft.  long,  of  %-in.  rod  iron, 
were  built  into  each  12-ft.  length  in  the  cen- 
ter portion,  and  six  tie  rods  %-in.  diameter 
by  2  ft.  were  used  for  tying  the  12-ft.  lengths 
together.  The  mixture  was  made  1:2:4,  of  a 
wet  quaking  consistency,  being  stronger  and 
less  porous  than  that  used  for  the  foundations. 

The  metal  (granite)  was  broken  to  pass 
through  a  1%-in.  ring.  It  was  spalled  in  a 
quarry  150  ft.  distant  and  wheeled  to  the 
knapping  heap.  The  average  cost  per  cubic 
yard  of  the  metal  was  as  follows : 

Shillings 

Ppalling  and  wheeling   3.53 

Knapping    <-64 

General   (popping,  shifting  plats,  etc.)....  1.08 

Total   12.255 

The  rock  was  exceedingly  hard,  and  all  the 
men  unused  to  the  work.  The  sand  was 
sieved  from  wet  river  drift,  containing  a  large 
proportion  of  gravel ;  Ys-'m.  mesh  sieves  were 
used  in  the  first  place,  altered  later  to  %-in. 
mesh.    The  cost  of  sand  was  as  follows  : 

Shillings 

Average  cost  of  sieving  per  cu.  yd   3.58 

Cartage    2.3H 

Total    5-97 

The  brand  of  cement  used  was  English 
Portland.  The  cost  of  concrete  per  batch  in 
the  culvert  was  as  follows : 

Foundations.  Culvert. 

Cost  per  Batch.  Shillings.  Shillings. 

Forms   

Sand    2  08  1..V. 

Metal    8.58  6.7X 

Cement  and  M.  P.  stores   23.55  28.00 

Mixing  and   placing   7.70 

General    6.19  5.5S 

Administration    2.82  1.75 

Totals   50.92  55.03 

Note — Cost  of  one  cask  of  cement  landed  on 
works,  23s  6d. 

Quarries. — The  first  quarry  was  No.  3,  at 
the  extreme  northern  end  of  the  embank- 
ment, the  level  of  its  floor  being  44  ft.  above 
the  datum  mark.  The  site  was  scrubbed  and 
cleared  and  the  surface  soil  stripped  down  to 
bed-rock  by  ground  sluicing.  A  cut  was  then 
made  into  the  face  and  a  tramway  laid. 

A  double  cylinder  winch  was  installed,  and 
as  more  room  was  obtained,  shear  legs  were 
erected  over  the  truck  road  close  up  to  the 
face.  A  %-in.  wire  rope  from  the  winch  bar- 
rel, passing  through  double  and  treble  blocks, 
hung  from  the  shear  legs,  was  used  to  lift 
rocks  to  S\it  tons  in  weight  slung  with  %  and 
%-in.  chains.  In  the  first  instance  three  der- 
rick legs  were  used,  but  latterly  two  legs  were 
found  to  be  sufficient  with  four  %-in.  wire 
rope  guys. 

The  tramway  was  3  ft.  6  ins.  gage,  Govern- 
ment railway  40-lb.  rails  being  used.  The 
trucks  were  of  the  platform  end  tipping  type, 
built  on  the  works,  and  were  tipped  over  a 
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stout  timber  bumper  at  the  dump  head  fast- 
ened back  to  sleepers  by  a  %-in.  chain. 

The  rock  face  had  a  maximum  height  of  30 
ft.,  but  as  the  quarry  extended  into  the  hill 
the  quality  of  the  rock  deteriorated  and  soft 
bands  frequently  occurred,  until  finally  it  had 
to  be  abandoned.  Powder  in  long  jumper 
holes  was  mostly  used  in  the  breaking-down, 
gelignite  being  almost  entirely  reserved  for 
popping.  The  loose  dirt  broken  was  run  off 
by  hand  sluicing. 

No.  2  quarry  was  started  shortly  after  No. 
3,  on  the  northern  bank  of  the  river,  and  im- 
mediately behind  the  embankment.  Two  faces 
were  opened  up  and  worked  simultaneously 
for  some  time.  The  lower,  12  ft.  above  da- 
tum level,  was  used  to  cover  the  culvert ;  the 
higher,  20  ft.  above  datum,  worked  straight 
across  to  the  front  wall,  enabling  the  rock 
walling  to  be  commenced.  The  hard  rock 
suddenly  cutting  out  stopped  all  work  in  this 
quarry,  and  the  men  were  shifted  into  a  small 
quarry,  No.  5,  on  the  opposite  bank,  pending 
the  opening  up  of  No.  6. 

No.  1  quarry  was  started  almost  immediately 
after  No.  2  in  front  of  the  embankment  on  the 
southern  side  of  the  river,  and  showed 
throughout  a  splendid  face  of  very  hard  rock. 
The  floor  of  this  quarry  was  opened  on  the 
20-ft.  level,  which  completed  the  filling  of 
the  gorge  to  that  height,  and  later  the  tram- 
way was  raised  10  ft.  higher,  and  the  rock 


pulled  up  an  incline,  bringing  the  front  wall 
of  the  dam  to  the  30-ft.  level  for  a  length  of 
550  ft.  This  arrangement  was  finally  cut  out 
by  the  advancing  tip  from  No.  6,  and  the 
quarry  was  abandoned. 

No.  C  quarry  (situated  about  12  chains  to 
the  south  of  the  dam,  and  70  ft.  vertically 
above  the  finished  level  of  the  rock  work) 
was  discovered  a  month  before  No.  3  had  to 
be  abandoned,  when  it  was  almost  ready  for 
working.  A  self-acting  tramway  or  gravity 
plane  was  installed  to  convey  the  rock  on  to 
the  embankment  site  and  running  grades  were 
secured  by  making  cuttings  from  4  to  9  ft. 
at  the  lower  end,  and  from  1  to  5  ft.  at  the 
upper,  bridging  a  gully  between  by  224  ft.  of 
trestling.     The    final   grades   then  became: 

[op  end  1  in  8.4  to  9.8,  middle  (with  turnout) 
1  in  18,  bottom  1  in  4.15.  In  calculating  these 
grades  the  rolling  friction  was  taken  as  1/40 
of  weight  or  50  lbs.  per  ton.  Weight  of  emp- 
ty trucks,  1,700  lbs.  Minimum  weight  of  full 
truck,  7,500  lbs.  The  friction  factor  is  rather 
low  for  the  type  of  truck,  but  was  justified 
by  results,  there  bring  no  difficulty  whatever 
in  sending  down  the  above-mentioned  load  as 

OOfl  as  the  axles  and  bearings  had  worn 
smooth  hue  allowance  was  also  made  for 
the  friction  in  drums  and  on  haulage  ropes. 

I  \ir  Ira.  I  v  .i  .  made  v.  ith  three  rails  and  a 
turn-out  in  the  middle  for  the  trucks  to  pass. 

At  the  head  of  the  grade  the  line  divided 
into  two,  swinging  either  side  of  the  brake- 


house,  and  these  again  were  divided  into  two 
more  to  serve  as  additional  loading  stations 
and  for  shunting  purposes.  A  horse  was  used 
for  pulling  the  trucks  out  to  and  in  from  the 
head  of  the  incline.  At  the  bottom  end  of  the 
tramway  the  three  rails  were  turned  into  two 
by  a  swinging  rail,  where  it  ran  on  to  the 
embankment. 

Two  loading  winches  were  used  and  six 
trucks.  In  front  of  the  winch-loading  stations 
timber  ramps  were  placed,  against  which  mul- 
lock was  heaped  to  a  gradual  slope,  allowing 
the  stones  to  be  easily  dragged  up  to  the  edge, 
and  dropped  into  the  trucks.  This  obviated 
the  necessity  of  pulling  the  truck  back  each 
time  a  stone  was  hoisted.  For  loading  small 
stones  shallow  wooden  skips  were  used  on 
iron  runners,  a  short  chain  being  attached  to 
each  corner  by  means  of  which  the  skip  was 
hauled  up  to  the  top  of  the  ramp,  and,  the 
two  front  chains  being  detached  from  the 
hook,  its  contents  were  tipped  into  the  truck 
as  the  winch  continued  to  hoist  the  two  rear 
chains. 

The  haulage  rope  for  the  tramway  was  of 
%-in.  galvanized  steel  wire,  and  was  passed 
round  two  4-ft.  wheels  in  the  brake-house 
with  two  and  three  grooves,  respectively.  The 
rim  brake  passed  round  the  treble  grooved 
wheel  and  was  actuated  by  a  lever  screw  and 
hand  wheel. 

To  open  up  this  No.  6  quarry  a  large  amount 


of  stripping  had  to  be  done,  which  when 
finished,  left  a  working  face  100  ft.  long,  and 

10  to  30  ft.  high.  (These  dimensions  increased 
as  the  quarry  advanced  to  150  ft.  in  length, 
and  from  30  to  54  ft.  in  height.)  The  rock 
was  of  good  hard  quality,  though  much  joint- 
ed by  heads  in  every  direction. 

Quarries  General. — The  capacity  of  the 
trucks  used  in  Nos.  1,  2,  3  and  5  quarries  was 
1.7  cu.  yds.  For  convenience  of  loading,  these 
trucks  had  only  two  side  boards  8  ins.  deep, 
and  no  head  or  tail  boards ;  latterly  even  the 
side  boards  were  dispensed  with.  In  the  case 
of  the  No.  6  quarry  the  front  end  of  the 
truck  body  was  built  14  ins.  higher  than  the 
back,  so  that  coming  down  the  steep  incline 
the  truck  bottom  would  be  nearly  horizontal, 
n  addition  it  had  a  back  and  sides  16  ins.  deep, 
giving  an  average  capacity  of  2.8  cu.  yds. 

Drilling. — The  holes  were  at  first  taken 
down  to  (i  ft.  with  hammers  and  drill  (two 
Strikers  and  one  turner)  and  then  continued 
with  jumpers.  It  was  found  more  economical, 
however,  to  continue  the  hole  down  to  10  and 

11  ft.  before  trying  the  jumpers,  especially  in 
No.  C  quarry,  where  the  number  of  cross 
heads  rendered  the  jumpers  more  apt  to  lilchcr 
than  the  drills.  The  si/e  of  the  steel  used  in 
the  large  holes  was  1%  ins.,  %-in.  steel  bring 
used  for  "pops."  The  depths  of  the  long  holes 
n  nally  varied  from  13  to  18  ft.,  and  the  burden 
put  rui  them  did  not  generally  exceed  4  ft., 
though  where  the  country  was  large,  as  in  No. 


1  quarry,  9  to  10  ft.  was  used  with  economic;  ! 

results. 

Close  records  were  kept  of  the  work,  an 
detailed  Cost  Sheets  made  up  every  fortnigh 
Table  I  represents  average  working  costs  unde 
fair  conditions  for  the  different  quarries,  e> 
elusive  of  preliminary  and  capital  expend! 
ture. 

In  explanation  of  these  figures  it  should  b 
remarked  that  they  are  from  averages  con", 
piled  each  fortnight. 

In  the  drilling  figures,  a  hole  being  oncj 
pitched,  a  set  of  three  men  could  drill  fror 
12  ft.  to  15  ft.,  if  there  was  no  fitcherinf 
With  regard  to  explosives,  powder  could  onl 
be  used  in  No.  3  and  partly  in  No.  2,  the  roc', 
elsewhere  being  too  hard  to  bull  the  hoi 
sufficiently  large  to  receive  a  powder  charge 
Cheddite  was  tried,  but  proved  unsuitable 
Finally  rack-a-rock  was  used  with  very  satis 
factory  results  in  all  the  deep  holes,  beinj 
cheaper  and  breaking  well  to  the  bottom  of  tb 
hole  without  shattering.  In  No.  5  quarry  th« 
shooting  was  exceptionally  good,  due  to  s 
number  of  parallel  heads  and  floors. 

Walling. — A  gang  of  from  three  to  twelv 
men,  according  to  the  size  of  the  tip,  buil 
the  front  wall  as  the  tips  advanced.  Stone 
up  to  2  tons  in  weight  were  used,  those  wit! 
flat  surfaces  being  selected,  packed  into  plac 
with  Trewhella  jacks  and  wedged  witr 
"Spalls"  to  the  proper  angle  as  given  by  guide 
lines.  Behind  these  front  stones  the  inter- 
stices were  packed  with  small  rocks  for  a 
distance  back  of  10  feet.  The  back  of  the 
embankment  was  left  rough. 

The  walling  cost  from  3s.  to  4s.  per  sq.  yd., 
according  to  the  size  and  shape  of  the  stones 
and  the  state  of  the  tip  head. 

Concrete  Facing  Wall. — A  foundation  trench 
was  cut  the  whole  length  of  the  embankment, 
varying  in  depth  from  10  ft.  to  4  ft.,  according 
to  the  depth  of  the  water  at  the  different 
points.  Where  hard  and  unfissured  rock  was 
met  with  only  so  much  was  shot  out  as  was 
necessary  to  give  the  concrete  a  firm  hitch;' 
the  surface  of  the  rock  being  roughened  to 
facilitate  the  bond. 

On  the  south  side  of  the  river  and  partly 
on  the  north  the  solid  rock  was  intersected 
with  floors  and  heads  up  to  1  in.  in  width, 
filled  with  soft  material.  These  floors  and 
heads  were  followed  until  they  finally  cut  out, 
the  cutting  being  about  12  ft.  deep  and  40  ft. 
long.  This  being  completed  the  trench  was 
filled  in  with  rubble  concrete  of  an  average 
thickness  of  18  ins.  along  its  whole  length, 
and  a  start  made  on  the  wall  proper  at  the 
bottom.  The  thickness  at  this  point  was  3  ft. 
6  ins.  and  originally  was  to  have  decreased  to 
1  ft.  at  the  top,  but  when  the  wall  reached 
to  the  40-ft.  level  it  was  decided  to  reduce 
the  thickness  there  to  18  ins.,  decreasing  to  6 
ins.  at  the  top.  At  first  the  concrete  was 
wheeled  into  place  in  barrows,  the  mixing  plat 
being  shifted  further  up  the  hill  as  the  level 
of  the  concrete  wall  rose,  but  as  the  length 
of  course  increasd  this  proved  too  expensive 
a  method,  and  for  that  reason,  and  because  it 
was  desired  to  shut  the  sluice  gate  and  con- 
serve as  much  water  as  the  increasing  height 
of  the  concrete  wall  would  allow  the  mate- 
rials were  centralized  in  a  convenient  place 
as  high  up  as  could  be  managed,  and  the  mix- 
ture conveyed  into  place  by  a  Hying  fox.  This 
latter  was  entirely  home  made,  %-in.  steel 
wire  ropes  were  spliced  to  give  necessary 
length  and  anchored  at  convenient  stations. 
The  plat  was  fixed  at  about  50  ft.  from  the 
south  anchorage,  and  a  derrick  pole  30  ft. 
high  erected  at  the  end  of  the  plat.  The  car- 
rying rope  was  then  picked  up  by  another  Vi- 
in.  rope  passing  through  a  single  block  at  the 
end  of  the  pole,  thence  down  through  a  snatch 
block  at  its  foot  and  round  a  crab  winch  bar- 
rel situated  about  15  ft.  away.  The  buckets 
were  built  of  wood  and  bound  with  iron  straps 
underneath  and  at  corners,  and  at  one  end 
a  sheet  iron  lip  was  fastened  in.  The  car- 
rying pulleys  were  made  out  of  two  5-ifl, 
snatch  blocks,  stiffened  with  a  wooden  dis- 
tance piece.  To  the  ends  of  the  under  frame 
was  attached  an  endless  '••-in.  hemp  rope 
passing  round  a  pulley  at  the  far  end  and 
taking  three  turns  round  two  winding  wheels, 
above   the   plat,   the  main  or  driving  wheel 


Sketch  of  Forms  for  Facing  Rock  Fill  Dam    with  Concrete. 


Dctober  25,  1911. 
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TABLE 


Total  quantity  dumped  

drilling  and  charging  holes,  per  cu.  yd 

)rill  sharpening   

Explosives   

'rucking   

Vinch  

himping   

idministration   

feneral  charges   

Total,  pence   


'eet  drilled  per  cu.  yd.,  broken 


Quarries. 

No.  1. 

No.  2. 

No.  3. 

No.  5. 

No.  6. 

5,680 

4,010 

5,520 

1,450 

16,340 

17.35 

13  90 

3  16 

8.74 

10.17 

3.16 

1.'64 

1.52 

2.70 

3.41 

2.53 

2.75 

3.22 

.94 

1.61 

12.63 

17.92 

13.27 

8.18 

10.17 

3.48 

3.03 

2.91 

2.53 

3.75 

3.75 

6.95 

2.21 

3.11 

4.82 

3.16 

2  91 

2.53 

2  53 

1  28 

6^95 

3^92 

3^79 

5^69 

3^75 

53.01 

53.02 

32.61 

34.42 

38.96 

0.304 

0.270 

0.128 

0.167 

0.360 

to 

to 

to 

to 

to 

0.536 

0.541 

0.385 

0.284 

0.458 

f  Gelignite 

ounds  of  explosives,  per  cu.  yd.,  |  Powder 

broken   I  Chedd" 

l.Rack-a-Rock 


ite  [  127. 

«■   i  .... 

ite   I 


eet  drilled  per  set,  per  day  

ost  of  drilling  per  foot.  Pence. 


iumber  of  bits  used,  per  foot  drilled  

Cost  of  sharpening,  per  bit,  pence,  1.61  to  2.47. 


127.085 

123.084  ) 

.023 

.032 

.040 

.129  J 

.315 

.026 

.029 

.077 

.108 

2' Men 

3  Men. 

3  Men. 

2  Men. 

and 

3  Men. 

3  Men 

8.01 

7.54 

8.50 

8.46 

8.45 

to 

to 

to 

to 

to 

11.50 

9.14 

21.33 

9.00 

14.05 

35.95 

35.00 

22.59 

28.35 

34.10 

to 

to 

to 

to 

to 

25.00 

31.51 

9.00 

26.65 

20.48 

4.45 

2.89 

2.60 

to 

to 

to 

to 

to 

8.07 

3.81 

5.05 

ieing  fitted  with  handles.  The  bucket  was 
licked  up  just  below  its  center  of  gravity  by 
wo  1-in.  iron  hangers  fitting  over  1-in.  pins 
olted  to  the  sides  on  which  it  rotated  when 
he  catch  was  lifted. 

Two  buckets  were  used,  one  being  filled 
rtiile  the  other  was  traveling  to  and  fro 
rom  the  point  of  work.  To  change  the 
iuckets  the  catch  was  released,  and  the  hang- 
rs  slipped  off  the  carrying  pins. 

The  operation  in  conveying  the  material 
fas  as  follows:  The  wire  carrying  rope  was 
irst  bowsed  over  by  a  hemo  rope  on  the  north 
ide  of  the  course  to  be  filled  until  it  hung 
lirectly  over  the  work.  Then  the  buckets  be- 
ng  loaded  and  attached  to  the  hangers,  two 
tien  on  the  winch  lifted  the  carrying  rope 
intil  the  bucket  was  clear  of  the  plat,  and  at 
uch  a  height  that  on  reaching  the  other  end 
t  would  be  about  2  ft.  above  the  course,  while 
he  men  on  the  windlass  wound  the  hemp 
lauling  rope  out.  On  arriving  over  the  point 
if  work  the  winch  was  lowered  by  brake  until 
he  bucket  was  almost  touching  the  small 
lortable  plat,  5  ft.  x  2  ft.  6  ins.,  resting  on 
op  of  the  forms;  the  placing  man  then 
:nocked  the  catch  up,  emptied  the  bucket, 
ighted  it,  refastened  the  catch  and  signalled 
o  return.  The  whole  operation  of  running 
mt  500  ft.,  emptying  and  returning  took  2 
ninutes  under  fair  conditions.  Before  plac- 
ng  the  concrete  the  unevennesses  of  the  wall 
vere  first  packed  out  with  flat-shaped  stones 
o  the  proper  distance  shown  by  a  gage  stick 
neasuring  from  the  inside  of  the  forms.  Ow- 
ng  to  the  small  thickness  of  the  wall,  and  to 
he  fact  that  it  lay  in  a  batter  of  1  to  1  the 
ilacing  of  the  material  so  as  to  insure  a  de- 
cent facing  was  a  difficult  matter.  The  forms 
[see  accompanying  sketch)  were  built  of  two 
2-in.  x  1%-in.  x  12- ft.  boards,  cleated  to- 
gether by  three  3-in.  x  2-in.  studs,  4  ft.  6  ins. 
ong.  These  studs  were  clipped  and  wedged 
o  the  proper  line  and  angle  in  the  following 
nanner:  Holes  were  bored  about  6  ins.  from 
he  top  of  the  upper  board  on  each  side  of 
he  studs,  through  these  %-in.  bolts  12  ins. 
ong  were  passed,  nut  end  inwards,  the  heads 
)eing  held  together  by  a  short  piece  of  1%-in. 
c  -V4-in.  iron  plate  with  two  holes,  3  ins.  apart, 
)ored  to  receive  bolts.  Next  day,  while  the 
:oncrete  was  still  green,  the  bolts  were  turned 
(lightly  to  prevent  them  adhering  to  the  ma- 
:erial;  and  as  soon  as  the  boards  were  ready 
o  be  lifted,  they  were  unscrewed  altogether 
ind  removed,  leaving  the  nuts  imbedded.  The 
joards  were  then  pulled  up  bodily  and  the 
Jolts  replaced  on  each  side  of  the  stud.  By 
his  means  the  projecting  end  of  each  stud 
was  held  in  place  by  two  pairs  of  bolts  with 
)lates,  and  could  be  wedged  tightly  into  posi- 
:ion,  while  a  third  pair  hung  loosely  in  the 
x>ards  ready  to  be  built  in.  As  the  boards 
were  raised  the  lowest  pairs  of  bolts  were  re- 
"noved,  fitted  with  fresh  nuts,  and  put  on  one 


side  ready  for  use  again.  This  made  a  very 
convenient  and  portable  method  of  holding 
the  boards ;  any  method  of  scaffolding  being 
out  of  the  question  owing  to  the  slope  of  the 
wall  and  the  means  of  conveying  the  material. 
Two  men  were  employed  continuously  rais- 
ing the  boards  where  the  concrete  was  set, 
while  work  was  going  on  in  another  place; 
and  the  wall,  as  soon  as  the  stone  work  was 
carried  far  enough  forward  was  brought  up 
in  one  long  horizontal  course,  with  the  excep- 
tion of  one  portion,  72  ft.  in  length,  which 
was  always  kept  4  ft.  lower  to  act  as  a  bye- 
wash  in  case  of  flood. 

Rubble  was  worked  into  the  mixture  in 
decreasing  proportions  as  the  thickness  of  the 
concrete  lessened ;  the  stones  being  kept  3  ins. 
back  from  the  inside  of  the  boards.  The  pro- 
portion of  rubble  to  the  total  mixture  was  23 
per  cent  at  the  bottom  of  the  wall,  decreasing 
to  3  per  cent  at  the  top. 

The  metal  was  hand-broken,  chiefly  by  piece 
work,  to  1%-in.  size,  and  cost  from  6s.  to  8s. 
per  yard,  according  to  the  character  and  ac- 
cessibility of  the  stone. 

The  sand  was  sifted  in  the  first  place 
through  %-in.  mesh  sieves,  but  latterly  the 
mesh  was  increased  to  %-in.,  costing  from  2s. 
6d.  to  Is.  6d.  per  yard,  respectively;  carting 
from  pits  to  stock  heaps  cost  2s.  9d.  per  cubic 
yard. 

Mixing  and  placing  cost  4s.  to  6s.  per 
batch  in  the  lower  courses,  where  the  mate- 
rials were  handy  and  thickness  was  greater, 
and  from  6s.  to  8s.  in  the  upper  courses  where 
the  mixture  had  to  be  carried  from  a  greater 
distance  and  the  thickness  was  less.  General 
charges,  including  raising  of  forms,  breaking 
and  placing  packing  stones  where  the  stone 
wall  was  uneven  or  out  of  line,  and  alteration 
to  hauling  gear,  etc.,  ran  from  2s.  6d.  to  79. 
per  batch.  Administration  from  2s.  6d.  to  4s.; 
cost  of  cask  of  cement  landed  on  works,  24s. 
The  total  price  of  concrete  in  place  varied 
from  44s.  to  52s.  per  batch,  according  to  ac- 
cessibility to  the  working  course  and  the 
amount  of  packing,  etc.,  required. 

Miscellaneous. — The  number  of  men  em- 
ployed averaged  100  for  six  months,  and  60 
for  the  remainder  of  the  actual  building  time. 
Labor  was  plentiful,  and  there  was  little  dif- 
ficulty in  getting  good  men.  Cost  sheets  were 
made  up  every  fortnight,  and  copied  on  to 
cards;  costs  per  unit  being  run  out  at  the 
same  time.  The  card  system  was  used 
throughout,  both  for  costs  and  progress, 
measurements,  etc.  In  addition  a  progress 
plan  was  kept  up  to  date  as  the  work  ad- 
vanced.   

Railway  terminal  work  in  Chicago  is  receiv- 
ing much  attention  now.  The  Northwestern 
is  considering  plans  for  a  new  freight  ter- 
minal, and  the  roads  now  using  the  Dearborn 
and  La  Salle  Stations  are  said  to  be  consid- 
ering new  passenger  stations. 


Methods,  Diagram  and  Formulas  for 
the  Design  of  Tile  Drainage 
Systems. 

Contributed  by  Benj.  L.  Parker,  Civil  Engineer. 

Wherever  artificial  drainage  is  necessary, 
tile  drainage  plays  an  important  part  in  the 
completion  of  the  process.  Several  articles 
have  been  written  upon  the  gathering  of  data 
for  the  design,  upon  the  relative  importance 
of  tile  drainage  and  upon  the  depths  and 
spacings  to  which  the  tile  should  be  laid  to 
form  the  most  efficient  system.  It  is  here 
assumed  that  these  considerations  are  well 
understood,  that  he  data  have  been  gathered 
and  incorporated  in  a  map  upon  which  the 
lines  of  tile  have  been  laid  out  in  their  pro- 
per location  to  best  serve  the  area,  and  the 
approximate  gradients  that  can  be  secured 
determined. 

In  establishing  the  final  grades  upon  any 
particular  line,  it  is  desirable — in  fact,  neces- 
sary— that  the  velocity  of  the  water  therein, 
does  not  reach  the  "critical"  velocity.  In 
ordinary  tile  drains,  this  may  be  limited  by  a 
velocity  of  from  3  to  8  ft.  per  second;  de- 
pending of  course  upon  the  nature  of  the 
soil  in  which  the  drain  is  laid;  the  smaller 
maximum  being  used  for  soils  of  a  light,  loose, 
sandy  nature  and  the  higher  maximum  for 
soils  of  a  more  substantial  character,  such  as 
clay  or  hard-pan.  The  reason  for  this  is 
plain,  as  otherwise,  the  action  of  the  water 
will  undermine  the  tile  at  the  joints,  ultimate- 
ly resulting  in  the  destruction  of  the  drain. 

It  is  also  desirable,  where  possible,  that  the 
velocity  of  the  water  be  maintained  or  in- 
creased as  it  flows  toward  the  outfall. 
Otherwise,  in  case  the  velocity  is  suddenly 
checked,  silting  will  occur — especially  if  the 
laterals  above  have  steep  gradients — and  the 
capacity  of  the  drain  may  be  seriously  re- 
duced. Where  it  is  imperative  that  the  grade 
be  abruptly  flattened,  some  such  arrangement 
as  shown  by  Fig.  1,  should  be  employed.  Fig- 
ure 2  illustrates  a  "fall"  designed  to  reduce 
the  gradient  so  that  the  critical  velocity  will 
not  be  reached.  From  this  it  is  seen  that 
the  matter  of  relative  velocities  have  a  much 
greater  bearing  upon  the  continued  efficiency 
of  a  system  of  tile  drains  than  is  ordinarily 
assigned  to  it. 

With  these  considerations  in  mind,  also, 
making  allowance  for  the  drop  required  at 
junctions  and  for  curvature  compensation 
(see  Table  I),  the  grades  are  to  be  approx- 
imately "roughed  in"  on  the  profiles  or  from 
the  elevations  determined  from  the  map  or 
survey.  As  the  elevation  of  the  outfall  is 
usually  fixed,  the  work  of  approximately  de- 
termining the  grades  (roughing  in)  should 
be  commenced  at  this  point  and  proceed  up- 
stream. A  short  experience  in  design  will 
enable  one  to  do  this  in  such  a  mmner  as 
very  nearly  to  secure  the  results  that  have 
been  noted  as  almost  essential  in  the  above 
paragraphs.  However,  as  the  work  of  de- 
signing is  carried  on,  all  errors  made  will  be 
corrected,  using  the  approximate  lines  as 
guides  as  to  what  can  be  done. 

After  approximately  roughing  in  the 
grades,  the  next  step  is  to  calculate  the  area 
served  by  each  portion  of  the  system,  down 
to  the  point  of  design.  This  work  should  be 
begun  at  the  laterals  and  proceed  towards 
the  outfall;  since  in  this  manner  complete 
data  are  secured  as  to  just  what  will  be  re- 
quired of  the  tile  at  the  point  of  design,  and 
will  enable  the  considerations  bearing  on  the 
subject  to  be  more  readily  determined  and 
allowed  for. 

In  the  determination  of  area  drained  the 
theoretical  areas  adjacent  to  the  drain  are  to 
be  modified  as  the  nature  of  the  soil,  spacing 
and  location  of  the  drains  and  the  topography 
will  most  probably  affect  the  contribution,  viz.. 
In  case  the  line  passes  through  ponds  or  points 
where  surface  water  inlets  are  to  be  placed, 
from  two  to  three  times  the  actual  area  is 
taken  as  the  actual  contributing  area.  Where 
adjacent  sections  of  the  water  shed  are  roll- 
ing and  do  not  require  drains,  one-fifth  to 
one-third  of  this  area  should  be  added  to  all 
of  the  low  flat  land  requiring  drains,  as  the 
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total  area  contributing  to  the  drain  at  the 
assumed  rate. 

In  general,  %  in.  of  water  over  the  entire 
modified  contributing  area  has  been  found  to 
be  about  all  that  drains  will  be  required  to 
remove  during  a  period  of  24  hours.  It  is 
believed  that  this  figure  may  be  safely  ap- 
plied to  nearly  all  drainage  areas  that  may 
occur  in  practice,  provided  good  judgment 
is  used  in  the  selection  of  the  proper  co- 
efficient for  area  modification. 

Having  found  the  acreage  contributing  to 
the  drain,  it  is  a  simple  matter  to  find  the 
volume  of  water  that  the  tile  will  be  called 
upon  to  remove  at  the  assumed  rate.  We 
now  have  the  data  directly  required  in  the 
design  and  it  only  remains  to  determine  the 
size  of  the  tile  and  to  finally  balance  the 
grades. 

Several  formulas  have  been  proposed  for 
flow  in  tiles,  the  one  most  used  probably 
being  what  is  known  as  the  Poncelot  For- 
mula 


-  =  48  yjT 


df 

f  54d 


being  the  customary  form,  in  which 
</  =  diameter  of  tile  in  feet. 


TABLE  I.— DROP  REQUIRED  AT  INTERSEC- 
TIONS OF  TILE  DRAINS. 

Diam.,  ins=.  Drop,  ft. 

5   0.2 

6   0.3 

?   0.4 

10   0.45 

12   0.5 

14   0.6 

16   0.7 

18   0.N 

10   0.9 

21   1.0 

SU   1.2 


velocity  therein  proceed  as  follows  :  Enter  the 
diagram  at  the  figure  representing  the  number 
of  acres  drained  (right  margin)  or  the  dis- 
charge in  cubic  feet  per  second  (left  margin) 
and  follow  a  horizontal  line  through  this 
point  to  the  intersection  with  a  vertical 
drawn  through  the  grade  per  cent  ( bottom 
margin).  Take  the  size  of  the  tile  as  shown 
by  the  line  marked  D  =  x  ins.  nearest  the  in- 
tersection and  read  the  velocity  interpolat- 
ing if  necessary  from  the  lines  marked  V  — 
x  ft.  per  second. 

Example:  Acres  to  be  drained  at  Vi  in. 
rate  per  24  hrs.  =  400.    Grade  per  cent  ==0.-5! 


Read  horizontally  opposite  this  intersection  on 
the  left  margin  the  discharge  (right  margin 
acreage  served).  Read  vertically  below  on 
bottom  margin  the  grade  per  cent.  Other 
relations  may  be  obtained  by  reversion  of 
these  methods.  The  minimum  size  of  the 
tile  to  be  used,  in  the  writer's  opinion,  should 
be  limited  to  •">  ins.  internal  diameter  as  the 
circulation  of  air,  one  of  the  benefits  of  tile 
drainage,  is  facilitated.  From  this  it  is  seen  j 
that  many  of  the  shorter  laterals  are  de- 
signed to  perform  another  function  than  that 
of  merely  removing  the  water.  However,  I 
where  the  ability  of  the  drain  to  remove  the 
water  is  the  main  consideration,  the  diagram 
gives  correct  results. 

In  determining  the  gradient  the  following' 
modifications  may  be  safely  made  In  an 
easily  drained  soil  add  one-half  the  depth  of 
the  tile  at  its  upper  end  to  the  fall  in  the  tile 
itself  in  computing  the  gradient,  or  grade 
per  cent  to  be  entered  in  to  the  diagram.  For 
tight  soils  use  the  grade  upon  which  the  tile 
is  actually  laid.  For  mains,  the  velocity 
should  be  nearly  equal  to  that  in  the  sub- 
mains  or  laterals.  If  this  is  done  the  velocity 
beads  in  the  submains  will  increase  the  ve-i 
lncitv  in  the  main  to  such  an  extent  that  the 


Com  Plate  here  if  not  in  Proper  Position 
for  a  Surface  Water  Inlef  N 

'^^m^m^r^  ^zmz^M  Ground  Line 


~  Clean  out  BucKef 


Tile  Laid  on  a  Max.  Brade 
f T1    I      i     i  ~^ 

Brick  or  Concrete 
Walls 


Eng.VContg. 


^ -Cover  Slab 


OroundLine 
Tile  Laid  on  a  Max.  Grade 


f 

Y$y  Clean  out  ducPet 


3 


Fig.   1 — Construction    Connecting    Steep  and  Flat 
Grade  in  Tile  Drainage  Lines. 


Fig.  2 — Details  of  Fall  Construction  in 
Tile  Drainage  Lines. 


f—  total  fall  of  line  in  feet. 

/  =  length  of  line  in  feet. 

v  =  velocity,  feet  per  second. 

Recent  experiments  have  shown  this  for- 
mula to  be  inaccurate,  and  that  Kutter's 
Formula,  using  «  (coefficients  of  roughness) 
as  0.014  gives  results  more  nearly  correct  for 
drains  of  good  construction.  Plainly,  the 
coefficient  of  roughness  will  rise  higher  than 
this  in  a  drain  poorly  constructed,  but  with 
good  inspection  and  careful  workmanship  the 
coefficient  may  be  lowered.  Thus  it  is  seen 
that  the  assumption  of  n  0.014  is  safe  where 
the  standards  of  construction  are  as  they 
should  be,  for  in  this  case  it  is  especially  true 
that  the  best  is  none  too  good. 

In  his  practice  as  engineer  for  the  Murray 
Construction  Co.  of  Sikeston,  Mo.,  a  firm 
operating  a  ditching  machine  almost  con- 
tinuously, the  writer  incorporated  these  ex- 
perimental results  in  a  diagram  (Fig!  3) 
which  will,  it  is  believed,  serve  for  the  most 
part  at  least,  the  purpose  of  actual  design. 
The  diagram  permits  a  quick  comparison  of 
results  and  a  selection  of  the  most  economical 
size  for  tin-  purpose  and  is  merely  an  illus- 
tration of  (he  convenience  secured  by  repre- 
senting the  results  graphically  instead  of 
using  tables. 

As  will  be  noted,  the  ordinates  represent 
discharges  and  acres  served  on  the  basis  of 
the  tili  s  removing  Va  in.  of  water  in  24  hours 
while    the    abeissae    represent    the   grade  per 

•  enl  or  number  of  feet  fall  in  100  ft.  of  line. 

My  platting  the  logarithms  corresponding  to 
jhe  niiMibers  instead  of  the  numbers  them- 
selves, the  discharge  and  velocity  curves  arc 

approximately  itraight,  thus  facilitating  intet 
Delation  of  results  from  the  diagram  when 

neceaaary. 

To  use  the  diagram:  Given  the  number 
of  ;i<  res  drained  or  the  discharge  in  cubic 
feel  per  w(oiid  and  the  grade  per  cent  and 
desiring    the    si/e    of    tile    required    and  tin- 


Required  diameter  of  tile  and  velocity  of 
How.  Find  400  on  right  margin  (corresponds 
to  practically  4.2  cu.  ft.  per  sec,  left  margin). 
Follow  this  line  to  the  intersection  with  the 
vertical  through  0.5  (lower  margin).  The 
line  showing  the  required  diameters  closest 
to  this  intersection  is  marked  15  ins.  showing 
that  a  15-in.  line  will  carry  the  water  if  a 
slight  overcharge  is  allowed.  Interpolating 
from  the  velocity  lines  the  velocity  is  found 
to  be  approximately  3.4  ft.  per  second. 

Any  of  the  five  quantities  shown  on  the 
diagram,  velocity  (acreage  served,  or  dis- 
charge), grade  or  size  can  be  easily  read 
from  the  diagram,  provided  any  two  of  them 
are  given,  acreage  and  discharge  being  the 
same  quantity  only  expressed  in  different 
terms. 

Example :  Given  size  of  tile  and  velocity 
of  flow.  Required  discharge  and  grade.  Find 
intersection   of   velocity    line    showing  size. 


TAMLIO    II      MINIMl'M    HA  I  'II    Ko|;  DIKFKK- 

I0NT  SIZKS  OF  TILE   AND  KOI{  VARIOUS 

OI'KNINGS   ON    T1II0   OUTSIDE  OF  THE 

CURVE.  RADII  IN  FEET:  OPENING  BE- 
TWEEN THE  TILES  IN  INVIIKS. 

Diam.,  Ins.               1/16-ln.  ft-ln.  '4-ln. 

1                                40  20  10 

:,                                50  25  12 

ft                                  56  28  14 

7                                  65  32  16 

X                                76  38  19 

ft                                84  12  21 

10                                92  46  21 

12                                108  54  27 

14                                    128  64  32 

15                                 136  68  34 

1 6                               144  72  Bf» 

.lulniM  UoriMidered  as  2  ft.  Long 

18                              880  160  80 

20                                  352  170  88 

22                                381  192  96 

24                                 116  2iis  104 

28                                  JNS  244  122 

;|0                                  528  264  132 

.16                                624  312  156 

•I, hull  'it  oiic-fonl  letiKtliH. 


results  desired  in  the  matter  of  relative  ve- 
locities will  be  obtained. 

Since  grades  of  0.1  per  cent  are  usually 
obtainable,  it  is  thought  that  the  diagram  will 
enable  most  of  the  problems  arising  in  actual 
practice  to  be  speedily  solved. 

Tile  lines  should  be  laid  out  as  circular 
curves  connected  by  tangents  of  suitable 
length,  in  such  a  way  as  to  most  effectually 
serve  the  area  to  be  drained.  Abrupt  angles 
and  bends  are  to  be  avoided,  unless  accom- 
panied by  a  drop  to  compensate  for  the  loss 
of  head  caused  by  the  angle.  Junctions  with 
other  lines  should  be  made  by  what  are  known 
as  "specials"  and  in  order  to  facilitate  the 
entrance  of  the  water  into  the  main  drain, 
the  invert  of  the  branch  should  intersect 
approximately  at  the  center  line  of  the  re- 
ceiving main,  if  the  grade  of  the  lateral  were 
continued. 

The  following  Table  I  is  to  be  used  as  a 
guide  in  proportioning  "drop"  at  the  inter- 
sections : 

It  is  the  practice  of  the  writer  to  join  the! 
inverts,  and  make  up  this  drop  in  the  lirst 
in  to  25  ft.  of  the  entering  lateral,  the  longer 
distance  being  used  for  the  larger  sizes. 

\  rational  formula  lor  curvature  compensa- 
tion is  that  known  as  the  Markmann  For- 
mula, published  in  EnGINEERJNG-ContraiTING, 
Vol.  XXXVI,  No.  II.  in  its  correct  form: 

s..=  s+~Tt 

S=  Slope  required  in  the  curve  to  allow 
the  Velocity   to  be  maintained. 

/'      velocit)  of  water  in  feet  per  second 

,/ =  ,'12,'J  approximately. 
r  —  radius  of  the  curve  in  feel 

In  view  of  (he  fact  dial  the  eoclheicnt  ot 
roughness  is  necessarily  increased  on  .iccnunl 
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Fig.  3 — Diagram  for  the  Design  of  Tile  Drainage  Systems. 
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of  the  imperfect  joining  of  the  pieces  in  the 
curve  a  larger  compensation  is  believed  to  be 
necessary  than  that  given  by  the  formula. 

From  the  results  obtained  from  this  for- 
mula, it  is  apparent  that  practically  only  very 
sharp  curvature  requires  compensation.  The 
writer  believes  that  an  additional  0.1  per  cent 
being  added  on  curves  made  up  of  the  tile 
themselves,  will  be  all  that  is  required.  In 
the  extremely  sharp  curves  and  angles  more 
may  be  used,  but  in  view  of  the  nature  of 
the  construction  when  finished  it  seems  best 


to  eliminate  sharp  bends  altogether,  unless 
they  are  made  by  the  use  of  a  "special  bend." 

In  order  to  avoid  the  possibility  of  form- 
ing larger  cracks  on  the  outside  of  the  curve 
than  is  permissible,  Table  II  is  presented  as 
giving  the  minimum  radii  for  the  various 
sizes  of  tile  and  for  variant  openings  on  the 
outside  of  the  curve.  All  sizes  up  to  16  ins. 
are  taken  as  one  foot  long.  Sizes  over  16 
ins.  inside  diameter  are  taken  as  2  ft.  long, 
as  this  is  generally  necessary  to  give  the  re- 
quired strength. 


SUMMARY  OF  PROCEDURE. 

(1.)    Rough  in  the  grades. 

(2.)  Estimate  contributing  area  using 
proper  coefficients. 

(3.)  Take  area  and  grade;  determine  the 
size  of  tile  and  corresponding  velocity  from 
the  diagram. 

(4.)  Balance  and  compensate  grades  ac- 
cording to  velocity  and  curvature  considera- 
tions, also  allowing  for  intersection  drops. 

(5.)  Enter  the  finally  determined  grades 
and  tile  sizes  on  the  plans  and  profiles. 


STEAM    AND   ELECTRIC   RAILWAY  SECTION 


Methods  of  Railway  and  Street  Grade 
Separation  in  Cities.* 

Contributed  by  Robt.  H.  Whitten,  New  York 
Public  Service  Commissioner  for  the 
First  District. 
City  planning  has  been  much  discussed  in 
recent  years  but  in  this  discussion  there  is 
comparatively  little  reference  to  railroad  tracks 
and  terminals.  Yet  in  a  comprehensive  city 
plan  there  is  no  factor  more  important  from 
an  aesthetic,  social  or  economic  standpoint 
than  the  location  of  transportation  facilities. 
In  the  past  each  new  line  of  railway  has  en- 
tered the  city  and  constructed  its  tracks  and 
terminals  in  the  locations  that  seemed  the 
most  convenient  at  the  time  but  often  with 
little  foresight  in  regard  to  the  future  inter- 
ests of  the  railway,  and  none  with  regard  to 
the  proper  organization  of  the  transportation 
facilities  as  a  unified  system,  or  with  regard 
to  harmonizing  them  with  the  requirements  of 
a  well  considered  plan  of  city  building.  No 
such  plan  has  existed.  City  authorities  have 
not  realized  the  importance  of  design  in  city 
development.  The  lack  of  such  forethought 
as  regards  railroad  construction  is  now  be- 
coming evident.  It  is  clear  that  enormous 
sums  will  have  to  be  spent  for  reconstruction 
and  that  in  many  cases  the  results  of  poor 
location  will  prove  a  permanent  drawback  both 
to  the  railroad  and  to  the  city.  Chicago  with 
its  involved  and  haphazard  network  of  rail- 
road lines;  with  lines  crossing  and  recrossing 
each  other  at  every  conceivable  angle,  is  a  con- 
spicuous example  of  laissez  faire  in  railroad 
and  city  building. 

Nowhere  is  the  lack  of  imagination  and 
foresight  more  aparent  than  in  the  matter  of 
grade  crossings.  It  would  not  have  taken  much 
foresight  even  fifty  years  ago  to  have  realized 
that  a  crossing  at  grade  was  in  all  probability 
but  a  temporary  expedient.  This  being  true 
public  authorities  should  have  insisted  that 
the  obligation  to  eliminate  the  grade  crossing 
in  the  event  of  its  becoming  a  serious  incon- 
venience be  definitely  placed  upon  the  railroad. 
Streets  should  have  been  laid  out  and  grades 
established  with  a  view  to  this  probability. 
The  railroad  should  have  adopted  the  location 
best  suited  to  an  eventual  separation  of  grades. 
In  many  cases  of  grade  separation  the  rail- 
road now  finds  it  more  economical  to  relocate 
portions  of  its  line  and  thus  avoid  expensive 
reconstruction  or  property  damages.  Thus  in 
the  Bay  Ridge  and  Brighton  Beach  Improve- 
ments in  Brooklyn  the  Brighton  Beach  R.  R. 
and  the  Manhattan  Beach  R.  R.  ran  parallel 
and  close  together  for  a  considerable  distance. 
The  Manhattan  Beach  road  was  relocated  next 
to  the  Brighton  Beach  road  and  each  road  was 
thus  relieved  of  the  expense  of  constructing 
an  earth  slope  or  retaining  wall.  Had  the 
elevated  roadbeds  been  constructed  in  the  old 
locations  the  property  lying  between  the  two 
railroads  would  have  been  depreciated  in 
value.  In  Washington  where  on  account  of 
the  few  lines  of  railroad  the  problem  is  com- 
paratively simple,  much  expensive  reconstruc- 
tion and  relocation  has  nevertheless  been 
necessary  in  order  to  eliminate  grade  cross- 
in-,'  and  se<  ure  a  union  passenger  station.  In 
some  other  cities  while  a  relocation  of  tracks 
is  recognized  as  most  desirable,  the  cost  has 

•H<  «■  nl"'i  'Type  mid  fleiinmei.  nt  IIildgfK  In 
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seemed  prohibitive  and  the  elevation  or  de- 
pression of  tracks  has  been  carried  on  without 
change  of  location. 

It  is  of  the  utmost  importance  that  the  prob- 
lem of  grade  separation  should  not  be  taken 
up  piece-meal.  It  sometimes  happens  that  the 
need  for  grade  separation  is  first  realized  with 
reference  to  some  one  important  crossing  in 
the  business  district.  The  danger  is  that  this 
crossing  will  be  considered  by  itself  and  that 
a  method  of  elimination  will  be  adopted  that 
will  condition  or  hamper  all  future  grade  sep- 
aration work.  It  sometimes  happens  that  a 
particularly  horrifying  accident  calls  public 
attention  to  a  certain  crossing;  there  follows 
a  strong  public  demand  for  its  immediate 
elimination;  those  who  would  delay  for  a 
more  comprehensive  study  of  the  general 
grade  crossing  situation  are  silenced  by  the 
demand  for  immediate  action  to  prevent  a  re- 
occurrence of  disaster;  as  a  result  some  solu- 
tion is  adopted  that  is  likely  to  prove  unsatis- 
factory. Chicago  started  by  building  ex- 
pensive viaducts,  many  of  which  have  had  to 
be  torn  down  in  carrying  out  a  general  plan 
of  track  elevation. 

In  Worcester,  when  the  question  of  grade 
separation  was  first  taken  up  a  commission 
appointed  by  the  court  reported  in  favor  of 
the  eliminatioa  of  a  single  crossing  at  Grafton 
St.  This  was  to  be  effected  by  raising  the 
railroad  track  2  ft.  and  depressing  the  street 
13%  ft.  so  as  to  give  a  clear  headroom  of  13 
ft.  If  this  plan  had  been  adopted  it  would 
probably  have  conditioned  all  future  grade 
separation  work  and  rendered  impractical  any 
satisfactory  general  plan  of  improvement. 
When,  after  some  seventeen  years  of  discus- 
sion, a  general  plan  was  finally  adopted,  the 
track  at  Grafton  St.  was  elevated  sufficiently 
to  allow  16  ft.  of  clearance  with  but  about  7 
ft.  of  street  depression.  Ordinarily  a  com- 
prehensive study  of  the  problem  of  grade 
crossing  elimination  throughout  the  city,  and 
the  adoption  of  a  general  plan  should  precede 
any  work  of  grade  separation. 

METHODS   OF  GRADE  SEPARATION. 

Methods  of  grade  separation  may  be  clas- 
sified as  follows:  (1)  Elevation  or  depres- 
sion of  the  street  with  no  change  in  the  grade 
of  the  railroad;  (2)  Partial  elevation  or  de- 
pression of  the  railroad  combined  with  a  par- 
tial depression  or  elevation  of  the  street;  (3) 
Complete  elevation  or  depression  of  the  rail- 
road with  no  change  in  the  grade  of  the 
street. 

1.  Elevation  or  Depression  of  the  Street 
With  No  Change  in  the  Grade  of  the  Railroad. 
— This  is  the  most  natural  method  of  dealing 
with  an  isolated  crossing.  It  is  the  usual 
method  of  grade  separation  in  country  dis- 
tricts. In  cities  the  plan  has  seldom  been  con- 
sidered except  where  it  has  been  a  question 
of  eliminating  a  single  crossing.  The  plan  has 
apparent  advantages  in  the  case  of  broad  city 
terminals,  the  complete  elevation  or  depres- 
sion of  which  would  necessitate  large  ex- 
penditures in  reconstruction.  Where,  how- 
ever, the  Street  must  be  elevated  or  depressed 
to  the  full  amount  necessary  to  secure  the  re- 
quired clearance,  it  results  under  city  condi- 
tions in:  (1)  Enormous  expenditures  for 
property  dam. ires.  The  long  approaches 
necessary  often  involve  side  streets  thus  mul- 
tiplying the  resulting  damages.  (2)  The 
grade  ol  approaches  are  necessarily  sleep 
and    are    necessarily   a   great    impediment  to 


traffic  and  greatly  increase  the  cost  of  truck- 
ing. (3)  The  appearance  of  the  streets  af- 
fected is  seriously  injured.  (4)  The  erection 
of  such  structures  often  renders  much  more 
difficult  any  adequate  solution  of  the  parade 
crossing  problem  in  adjoining  districts. 

Some  of  the  earlier  grade  separation  work 
in  Chicago  was  accomplished  by  building  long 
viaducts  over  railroad  tracks  on  important 
streets.  In  Buffalo  a  number  of  long  viaducts 
and  subways  have  also  been  constructed  with 
little  or  no  change  in  the  grade  of  the  railway. 
Either  of  these  methods,  except  with  favoring 
topography,  is  exceedingly  undesirable.  In 
Chicago  the  viaduct  policy  first  adopted  soon 
proved  unsatisfactory.  M.  K.  Trumbull,  when 
Engineer  of  Track  Elevation  for  the  City  of 
Chicago,  wrote  as  follows : 

The  height  at  which  it  was  necessary  to  erect 
the  viaducts  above  the  original  grade  of  streets 
required  the  construction  of  long  approaches, 
not  only  in  the  streets  provided  with  viaducts, 
but  in  those  that  intersected  the  site  of  the 
approaches  as  well.  Then,  as  necessity  arose, 
nearby  streets  were  selected  for  viaducts.  The 
logical  result  threatened  that  the  zones  of  city 
property  contiguous  to  the  railroads  were  soon 
to  be  enmeshed  in  a  network  of  approaches 
which  would  not  only  offer  long  and  heavy 
grades  to  street  traffic  but  would  considerably 
uepreciate  the  value  of  the  property  affected. 

After  spending  several  millions  of  dollars 
on  viaducts  Chicago  awoke  to  the  futility  of 
this  plan  of  dealing  with  its  gigantic  grade 
crossing  problem.  A  comprehensive  plan  of 
track  elevation  was  adopted  involving  the 
pulling  down  of  many  of  the  costly  viaducts 
already  constructed.  The  Chicago  Terminal 
Commission  of  1892  has  this  to  say  in  relation 
to  the  viaduct  plan : 

As  there  are  within  the  limits  of  the  city  more 
than  1,500  intersections  of  streets  and  highways 
by  steam  railroad  tracks,  consisting  of  from  two 
to  eighty  parallel  tracks,  it  will  be  seen  that  the 
adoption  of  the  viaduct  plan  would  involve  the 
creation  of  a  large  number  of  steep  hills  in  the 
streets,  and  thus  constituting  a  serious  ob- 
struction and  interference  with  their  free  and 
proper  use  by  those  for  whose  use  they  were 
created,  besides  seriously  injuring  adjacent 
property. 

In  addition  to  the  injuries  which  the  public 
would  suffer  from  the  artificial  inequalities  thus 
raised  in  the  streets  and  highways  through  the 
diminution  of  the  loads  to  be  moved,  and  the 
interference  with  rapid  transit,  the  damages  for 
which  the  railroad  companies  would  be  liable, 
arising  from  the  change  In  the  grade  of  the 
streets  to  owners  of  the  property  abutting  on 
the  streets  whore  these  changes  occur  under  the 
provisions  of  the  constitution  of  this  state,  re- 
lating to  compensation  for  property  damaged, 
as  well  as  property  taken,  mal  e  this  plan.  In 
view  of  vour  committee,  extremely  objectionable 
and  unsatisfactory  to  the  public. 

The  total  amount  hitherto  expended  for  tne 
few  viaducts  built  in  the  city  is  nearly  four 
millions  of  dollars,  to  which  the  city  lias  con- 
tributed more  than  one-third,  and  is  sued  for 
damages  to  property  abutting  on  the  viaducts 
and  approaches  for  an  amount  nggiega ting  more 
than  a  million  and  a  halt  dollars.  The  amount 
hitherto  expended,  and  the  liabilities  Incurred 
on  account  of  the  few  existing  viaducts,  shows. 
In  our  judgment,  that  that  system  will  involve 
a  very  large  outlay. 

In  addition,  the  cost  of  maintenance,  renewal 
and  repair  of  any  considerable  number  of  vla- 
duets  would  Invoive  a  largo  annual  outlay. 

In  Buffalo  the  plan  of  making  the  streets 
hear  practically  all  the  change  in  grade  was 
adopted  for  a  large  portion  of  the  terminal 
district.  The  plan  encountered  opposition  and 
was  strongly  opposed  hv  a  board  of  engineers 
who  favored  a  complete  elevation  of  th* 
Hacks.  Track  elevation  was  deemed  ideal  but 
impractical  by  the  grade  crossing  commission 

and  its  engineers.  It  was  urged  that  thr 
various  railroad  companies  would  not  agrrr 


October  25,  1911. 


ENGINEERING    &  CONTRACTING 


443 


on  such  a  plan  and  that  the  situation  demand- 
ed immediate  relief. 

In  1908  the  City  of  Toronto  petitioned  the 
Canadian  Railroad  Commission  for  the  elim- 
ination of  grade  crossings  along  the  water 
front.  The  railroads  in  question  proposed  that 
the  grades  be  separated  by  carrying  the  streets 
over  the  tracks  by  means  of  viaducts,  and 
without  changing  the  grade  of  the  tracks. 
Chief  Commissioner  Mabee,  in  his  opinion  of 
Dec.  30,  1908,  rejects  the  viaduct  plan,  saying: 

I  am  free  to  confess  that  when  I  embarked 
upon  this  inquiry  I  thought  the  erection  of 
bridges  the  proper  solution  of  the  problem,  but 
the  more  it  is  thought  out,  keeping  steadily  in 
view  the  permanent  welfare  of  a  large  and  rap- 
idly developing  city,  I  am  driven  to  the  belief 
that,  if  bridges  are  erected  this  year,  ten  years 
hence  would  see  them  all  torn  down. 

2.  Partial  Elevation  or  Depression  of  the 
Railroad  Combined  With  a  Partial  Depression 
or  Elevation  of  the  Street. — This  is  a  com- 
promise plan.  It  possesses  in  less  degree  all 
the  disadvantages  of  the  first  plan.  It  will 
ordinarily  only  be  considered  when  owing  to 
some  peculiar  feature  a  complete  elevation 
or  depression  of  the  railroad  is  impracticable. 
Such  difficulties  will  seldom  condition  a  grade 
separation  improvement  as  a  whole  but  will 
usually  condition  numerous  short  stretches  of 
my  comprehensive  system  of  grade  separa- 
tion. 

In  Detroit  the  plan  of  partial  elevation  of 
the  railroad  and  a  partial  depression  of  the 
street  has  been  adopted.  Ordinarily  the  tracks 
ire  elevated  slightly  more  than  the  streets  are 
depressed.  A  reason  for  adopting  the  plan  of 
partial  elevation  has  been  that  this  method 
would  interfere  less  with  the  sidings  of  the 
lumerous  industries  along  the  railroads. 

3.  Complete  Elevation  or  Depression  of  the 
Railroad  With  No  Change  in  the  Grade  of  the 
Street. — This  is  the  logical  and  ideal  method. 
It  secures  a  perfect  roadbed  for  railroad  op- 
:ration  with  a  minimum  of  interference  with 
:he  streets.  The  future  growth  and  develop- 
ment both  of  the  railroad  and  of  the  city  will 
>e  least  interfered  with.  It  better  protects 
:he  railroad  from  the  trespass  evil.  It  avoids 
:he  serious  evils  mentioned  in  connection  with 
nethods  No.  1  and  No.  2. 

But  though  complete  elevation  or  complete 
lepression  of  the  tracks  be  accepted  as  the 
standard  it  will  not  be  possible  to  always  con- 
Form  to  it  in  any  comprehensive  scheme  of 
jrade  separation.  There  will  necessarily  be  a 
Few  exceptions  where  all  the  change  in  grade 
nust  be  made  in  the  street ;  there  will  be  a 
lumber  of  short  stretches  where  the  tracks  can 
)nly  be  partially  elevated  or  depressed;  and 
here  will  be  numerous  instances  where  the 
streets  must  be  slightly  depressed  or  elevated. 

ELEVATION  VS.  DEPRESSION. 

The  most  important  work  of  track  elevation 
s  in  Chicago  where  the  extensive  and  com- 
ilicated  network  of  railroad  tracks  is  gradual- 
y  being  elevated.  In  the  grade  separation 
vork  in  Joliet  and  Evanston,  111.,  the  tracks 
lave  also  been  elevated.  In  Milwaukee,  cor- 
responding to  differences  in  character  and  con- 
our  of  the  district  traversed,  the  Chicago  & 
Northwestern  Ry.  has  been  depressed  while 
he  Chicago,  Milwaukee  &  St.  Paul  Ry.  has 
>een  elevated.  Similarly  in  Newark,  N.  J.,  the 
racks  of  the  Pennsylvania  R.  R.  have  been 
ilevated  while  the  tracks  of  the  Lackawanna 
I.  R.  have  been  elevated  for  a  portion  of  the 
"oute,  and  depressed  for  another  portion  of 
he  route.  In  Jersey  City  the  railroads  are 
ilevated  through  the  low  lying  portions  of  the 
:ity  and  are  depressed  or  in  tunnels  through 
he  highlands.  In  Elizabeth,  N.  J.,  and  in 
Wilmington,  Del.,  the  Pennsylvania  R.  R.  has 
ilevated  its  tracks.  Philadelphia  furnishes  ex- 
imples  of  both  depression  and  elevation.  The 
Philadelphia  &  Reading  R.  R.  is  elevated  for 
i  portion  of  the  route,  then  enters  an  open  cut, 
hen  a  tunnel,  and  again  an  open  cut.  The 
Pennsylvania  R.  R.  is  elevated  between  Broad 
5t.  Station  and  West  Philadelphia.  The  Phil- 
idelphia,  Germantown  &  Norristown  R.  R.  and 
he  Richmond  branch  of  the  Philadelphia  & 
leading  R.  R.  are  now  being  elevated.  Im- 
portant illustrations  of  track  depression  are 
:urnished  by  the  Brighton  Beach  Improvement 
ind  the  Bay  Ridge  Improvement  in  Brooklyn, 
rhese  improvements  are  on  the  Bay  Ridge  and 
Manhattan  Beach  divisions  of  the  Long  Island 


R.  R.  and  the  Brighton  Beach  Division  of  the 
Brooklyn  Rapid  Transit  system.  These  im- 
provements besides  including  much  work  of 
track  depression  include  also  important  ex- 
amples of  track  elevation,  particularly  the 
stretch  between  Avenue  1  and  Brighton  Beach 
on  the  Brighton  Beach  Division  of  the  Brook- 
lyn Rapid  Transit  system,  and  the  Manhattan 
Beach  Division  of  the  Long  Island  R.  R.  The 
New  York  Central  Tunnel  through  Fourth 
Ave.  in  New  York  City,  is  one  of  the  earliest 
examples  of  track  depression.  The  Pennsyl- 
vania Tunnels  across  the  North  and  East 
Rivers  and  under  Manhattan  Island  form  the 
most  recent  instances  of  track  depression  by 
tunneling.  The  lines  of  the  New  York  Cen- 
tral R.  R.  and  the  New  York,  New  Haven  & 
Hartford  R.  R.  in  the  Borough  of  the  Bronx, 
New  York  City,  contain  long  stretches  of 
track  depression.  In  Rochester  the  tracks  of 
the  New  York  Central  R.  R.  were  elevated 
as  far  back  as  1886.  The  important  grade 
separation  work  now  being  carried  on  in  Wor- 
cester, Mass.,  is  one  of  track  elevation.  One 
of  the  earliest  important  pieces  of  grade 
elimination  in  Massachusetts  was  that  at 
Brockton,  and  there  both  depression  and  ele- 
vation were  used.  At  Newton,  Mass.,  the 
railroads  have  been  depressed.  At  Lynn, 
Mass.,  the  main  line  of  the  Boston  &  Maine 
R.  R.  is  being  elevated.  At  New  Bedford, 
Mass..  the  tracks  have  been  elevated.  At 
East  Boston,  the  Boston  &  Albany  R.  R.  has 
been  depressed,  and  in  Boston  proper  the  main 
line  of  the  New  York,  New  Haven  &  Hart- 
ford R.  R.  has  been  elevated  as  far  as  Forest 
Hills  Station. 

As  to  whether  the  plan  of  general  track 
elevation  or  of  general  track  depression  shall 
be  adopted,  much  depends  on  the  topography 
of  the  city  and  it  may  often  occur  that  eleva- 
tion is  deemed  more  desirable  for  part  of  the 
route  and  depression  for  the  remainder.  This 
was  the  case  in  the  work  on  the  Brighton 
Beach  improvement  in  Brooklyn.  This  line  is 
elevated  for  a  short  distance,  then  depressed 
for  a  considerable  distance,  then  again  ele- 
vated for  the  remainder  of  the  route.  In  gen- 
eral it  may  be  said  that  track  elevation  is  more 
economical,  is  more  satisfactory  to  the  rail- 
road, is  more  satisfactory  to  industries  with 
side  track  connections  and  possesses  many 
advantages  to  the  city.  On  the  other  hand 
track  depression  is  more  pleasing  aesthetically 
and  therefore  more  appropriate  for  a  resi- 
dence section  and  offers  certain  other  advan- 
tages to  the  city.  The  comparative  advan- 
tages and  disadvantages  of  the  two  methods 
may  be  summarized  as  follows: 

(1.)  The  effect  of  elevation  or  depression 
on  the  grade  of  the  railroad  most  often  have 
a  controlling  influence  on  the  plan  selected. 
If  the  railroad  has  a  heavy  freight  traffic  light 
grades  are  a  necessity  and  if  the  grades  will 
be  injured  less  or  improved  more  by  eleva- 
tion than  by  depression  that  fact  must  neces- 
sarily be  given  most  careful  consideration.  As 
cities  are  most  frequently  located  on  rivers 
and  bodies  of  water,  and  as  bodies  of  water 
lie  in  the  valleys  and  as  the  business  and 
industrial  sections  of  cities  are  in  the  lowest 
parts  of  such  cities  and  near  the  water,  and 
as  the  railroads  usually  run  through  such  low 
sections  and  often  come  into  the  city  from 
higher  ground,  sometimes  crossing  over  the 
valley  in  which  the  city  is  located,  it  follows 
in  such  cases  that  the  tracks  can  be  elevated 
through  the  city  with  benefit  to  the  gradients 
of  the  road  while  track  depression  would  in- 
crease the  already  heavy  grades.  This  point 
is  brought  out  by  William  O.  Webber  in  dis- 
cussion before  the  Boston  Society  of  Civil 
Engineers,  Oct.,  1902: 

Almost  all  large  aggregatons  of  public  high- 
ways and  railroads  are  in  thickly-settled  com- 
munities. Thickly-settled  communities  are  al- 
most always  in  close  proximity  to  streams  or 
ponds  of  water.  Streams  or  ponds  of  water  are 
of  necessity  almost  always  situated  in  valleys 
or  low-lying  grounds.  Railroads,  therefore,  al- 
most always  descend  into  and  rise  out  of  thick- 
ly-settled localities.  In  the  separation,  there- 
fore, of  grade  crossings,  the  elevation  of  the 
railroad  tracks  is  almost  always  followed  by  a 
reduction  of  the  gradients  of  the  railroad,  which 
is  distinctly  beneficial  to  them. 

(2.)  Elevation  requires  a  smaller  change 
in  railroad  grade  than  does  depression.  In 
case  of  elevation  the  usual  clearance  between 


the  street  surface  and  the  overhead  structure 
is  12  to  14  ft.  In  case  of  depression  the 
usual  clearance  between  the  top  of  the  rail 
and  the  overhead  structure  is  16  to  18  ft.  Mr. 
H.  J.  Pfeiffer  in  an  address  before  the  St. 
Louis  Railway  Club,  May,  1909,  explains  the 
situation  as  follows : 

In  general,  grade  crossings  can  be  eliminated 
in  two  ways  only,  by  placing  the  railroad  over 
the  street,  or  the  street  over  the  railroad.  The 
first  requires  a  vertical  separation  at  the  cross- 
ing of  about  17  ft.,  consisting  of  14  ft.  for  street 
headroom  and  3  ft.  depth  of  floor  in  the  railway 
structure,  and  the  second  a  vertical  separation 
of  25  ft.  to  26  ft.,  depending  on  conditions  con- 
sisting of  22  ft.  of  headroom  above  the  tracks 
and  3  ft.  to  4  ft.  depth  of  floor  of  the  street 
structure.  Other  things  being  equal,  therefore, 
placing  the  railroad  overhead  would  appear  to 
be  the  better  and  more  economical  plan  on  ac- 
count of  the  saving  of  8  ft.  to  9  ft.  or,  ex- 
pressed in  percentages,  from  32  per  cent  to  35 
per  cent  in  vertical  separation. 

Mr.  Pfeiffer's  assumption  of  22  ft.  as  the 
required  railroad  headroom  is  rather  high.  It 
is  seldom  that  a  greater  clearance  than  18  ft. 
has  been  allowed  in  track  depression  improve- 
ments. If  the  railroad  is  devoted  to  passenger 
traffic  exclusively  a  headroom  15  ft.  above  the 
top  of  the  rail  is  probably  sufficient. 

(3.)  A  great  advantage  of  elevation  over 
depression  is  that  depression  interferes  so 
seriously  with  sewers,  water  and  gas  mains 
and  other  subsurface  pipes  and  conduits.  The 
drainage  of  the  right  of  way  in  the  case  of 
depression  is  often  a  serious  problem.  Serious 
inconvenience  may  also  arise  at  times  from 
the  drifting  of  snow  into  the  open  cut.  In 
Chicago  a  strong  reason  for  the  adoption  of 
elevation  rather  than  depression  was  that 
depression  would  have  required  the  recon- 
struction of  practically  the  entire  system  of 
sewers,  water  pipes  and  gas  pipes.  In  de- 
pressing the  tracks  of  the  Philadelphia  & 
Reading  R.  R.  in  Philadelphia  it  was  necessary 
to  construct  three  independent  systems  of 
main  sewers  having  a  total  length  of  3% 
miles. 

(4.)  The  work  of  track  elevation  can  be 
carried  on  without  interrupting  railroad  traf- 
fic. It  is,  however,  very  difficult  to  depress 
tracks  without  stopping  traffic  or  building  a 
detour  around  the  entire  location.  In  Newton, 
Mass.,  the  opposition  of  the  railroad  company 
to  a  plan  for  track  depression  as  against  ele- 
vation was  overcome  by  the  city's  agreeing  to 
widen  Washington  street  and  thus  provide 
for  temporary  tracks  while  the  work  of  de- 
pression was  going  on. 

(5.)  Depressed  tracks  require  a  wider  lo- 
cation than  do  the  same  tracks  when  elevated. 
This  point  is  brought  out  by  William  O.  Web- 
ber in  the  Engineering  Magazine  of  Tune, 
1895: 

In  the  first  place,  whether  built  on  an  em- 
bankment with  the  natural  sloping  walls  or 
with  retaining  walls  built  up  part  way,  the  ele- 
vated railroad  better  accommodates  itself  to  a 
narrow  location,  as  may  be  seen  by  the  two  ac- 
companying sketches  (Not  shown. — Eds.),  both 
of  which  are  for  a  four-track  location  with  the 
tracks  15  ft.  apart  from  center  to  center— 
which  is  rather  more  than  common,  12  ft.  being 
the  average.  The  elevated  railroad  has  15  ft. 
of  headroom  over  the  highway,  the  trusses  car- 
rying the  railroad  being  6  ft.  in  depth,  and  the 
depressed  railroad  has  18  ft.  of  headroom  under 
the  highway  bridge,  the  top  of  the  floor  of 
which  is  19%  ft.  above  the  rails  on  the  railroad 
track,  both  cases  conforming  to  the  law  in  the 
states  where  they  occur.  In  the  elevated  struc- 
ture with  the  walls  built  up  part  way.  the  lo- 
cation occupies  80  ft.  In  the  depressed  road, 
with  similar  walls,  the  location  would  occupy 
95  ft.  With  retaining  walls  built  up  the  whole 
height  the  elevated  structure  would  require  only 
from  60  to  65  ft.,  while  the  depressed  railroad 
would  require  90  ft.;  on  earth  embankment  with 
natural  slopes  the  elevated  road  would  require 
115  ft.,  and  the  depressed  railroad  In  an  open 
cut  with  natural  slopes  would  require  135  ft. 

(6.)  With  track  depression  new  streets 
can  be  more  easily  opened  across  the  railway 
than  in  case  of  track  elevation.  In  the  first 
case  it  is  only  necessary  to  throw  a  bridge 
across  the  cut;  in  the  latter  it  is  necessary  to 
break  through  the  embankment  and  build  a 
bridge  to  carry  the  railroad  and  at  the  same 
time  maintain  railroad  traffic. 

(7.)  Depression  of  the  track  leaves  the 
street  above  the  surface  free  for  whatever  de- 
mands the  future  may  brine.  In  Chicago  the 
clearance  originally  provided  for  subways  un- 
der tracks  proved  too  low  for  the  present  type 
of  street  cars  and  considerable  loss  and  in- 
convenience resulted.    It  is  of  course  possible 
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that  the  present  clearance  of  13%  ft.  allowed 
in  Chicago  where  a  street  railway  is  involved 
may  at  some  future  time  prove  inadequate. 
Track  depression  moreover  leaves  the  street 
free  for  the  movement  of  loads  of  exceptional 
size  or  for  the  movement  of  buildings  through 
the  street.  On  the  other  hand  track  elevation 
leaves  the  railroad  right  of  way  above  the 
surface  entirely  free  for  whatever  demands 
the  future  may  bring.  With  the  use  of  larger 
cars  railway  clearances  have  tended  to  in- 
crease. Overhead  bridges,  unless  built  with  a 
headroom  of  21  ft.,  may  be  a  source  of  danger 
to  brakemen  walking  on  top  of  large  cars.  The 
general  use  of  air  brakes  is,  however,  render- 
ing it  less  necessary  for  brakemen  to  walk 
over  tops  of  cars  in  motion. 

(8. )  '  Industries  having  side  track  connec- 
tions can  generally  more  easily  accommodate 
such  tracks  to  an  elevation  of  the  railroad  than 
to  a  depression  of  the  railroad.  For  a  purely- 
industrial  district  elevation  has,  therefore,  a 
distinct  advantage.  i 

(!).)  Adjacent  property  owners  usually  pre- 
fer depression  to  elevation  on  aesthetic 
grounds  and  also  because  of  greater  freedom 
from  noise  and  smoke  and  because  the  rail- 
road embankment  interferes  with  light  and  air. 
On  the  other  hand  it  is  sometimes  urged  that 
the  smoke  evil  is  reduced  more  by  elevation 
than  by  depression  and  that  embankments  and 
bridges  may  sometimes  be  made  unobjection- 
able from  the  aesthetic  viewpoint.  A  bridge 
of  pleasing  design  may  even  add  to  the  beauty 
of  the  street.  Grade  separation  contracts 
sometimes  provide  that  the  earth  slopes  of 
the  elevated  structure  shall  be  sodded  and 
keep  cut.  The  smoke  evil  is  probably  greater 
in  the  streets  at  crossings  in  the  case  of  de- 
pression, as  the  smoke  pours  up  at  the  sides 
of  the  bridge  and  over  into  the  street. 

Nevertheless,  complete  depression  of  the 
tracks  hides  the  railroad  from  view  and  is 
considered  the  most  satisfactory  plan  aestheti- 
cally for  a  high-class  residence  district.  Yet 
in  Brockton,  Mass.,  where  both  track  eleva- 
tion and  track  depression  has  been  tried,  the 
City  Engineer  writes  that  track  elevation  upon 
the  whole  is  most  satisfactory,  and  that  in 
regard  to  the  track  depression  there  was  at 
one  time  considerable  complaint  on  the  part 
of  property  owners  in  the  vicinity  of  the  de- 
pressed tracks  in  regard  to  the  noise,  smoke 
and  cinders  of  passing  trains. 

industry  Sidings. — The  elevation  or  depres- 
sion of  tracks  of  course  necessitates  a  rear- 
rangement of  sidings  serving  industries  along 
the  line.  When  the  question  of  grade  separa- 
tion is  first  broached  there  is  usually  consid- 
erable objection  on  the  part  of  the  industries 
concerned.  Practically,  however,  the  only  con- 
siderable difficulty  is  the  cost  of  reconstruct- 
ing tracks  and  shipping  facilities.  No  insur- 
mountable obstacles  are  met  with.  Usually 
the  reconstruction  of  sidings  is  not  made  a 
part  of  the  agreement  between  the  railroad 
and  the  city.  The  cost  is  borne  supposedly  by 
the  industries  concerned  though  often  prob- 
ably with  considerable  assistance  from  the 
railroad.  Chicago,  where  tracks  have  been 
elevated  on  a  large  scale  and  where  the  in- 
dustries concerned  are  most  numerous,  has  not 
found  the  side  track  problem  a  very  serious 
one.  In  Detroit,  however,  it  is  stated  that  an 
important  consideration  in  adopting  a  plan  of 
only  partial  elevation  of  the  tracks  with  a 
partial  depression  of  the  streets  was  the  belief 
that  with  complete  elevation  the  numerous  in- 
dustries having  sidings  would  be  seriously  in- 
convenienced. In  regard  to  effect  of  track 
elevation  "ii  facility  for  loading  and  unload- 
ing freight,  William  O.  Webber,  in  discussion 
before  the  Huston  Society  of  Civil  Knginccrs, 
in  1902,  says: 

Considerable  discussion  ims  im  «h  inOd  in  time« 

punt  riH  lo  the  < 1 1  v;i il v:i n t :i «<•  In  londlhK  mid  un- 
loading freight  which  wfniM  be  consequent  upon 
ih«'  elevation  <•(  railroad  tracks  through  a  man- 
ufacturing center.    In  mIhiohi  every  rum-  which 

hfiw  1m  rn  thoroughly  tried  out  In  HiIh  mIiiIc,  ii 
relocation  of  freijrhl  j»rdn  him  partially  proved 

thlH  problem.  There  Ih  no  (|iieHlloo  Unit  nil 
mat  el  la  1h  In  hull'  run  he  unloaded  more  cheaply 

from  an  elevated  track  Hum  from  a  trash  on 

the   level,  and   II    In  » I » *-  opinion  of  the  writer 

thai  many  factories  would  find  H  .hint  an  con- 
,  i,i<  ,,t  to  have  s  spur  track  entering  their 

premise*  rind  liulldleKH  on  the  level  of  Ihe  HPcnml 
floor  an  on  the  mound  level,  for  almont  nil  iiiim- 
iifnrlurlriK  plant*  ai>   equipped  wllh  power  ele- 


vators. The  ground  floors  are  almost  always 
pretty  fully  equipped  with  heavy  machines  re- 
quiring loundation,  and  the  establishment  of  as- 
sembling and  erecting  floors  on  the  second  story 
would  in  many  cases  require  less  handling  of 
materials  and  in  better  lighted  rooms  than  n  on 
the  first  floor. 

According  to  a  plan  for  track  elevation  in 
the  city  of  Cambridge,  submitted  by  City 
En  gineer  Lewis  M.  Hastings  in  1901,  the  side 
tracks  of  the  numerous  industries  along  the 
railroad  were  to  be  reconstructed  with  max- 
imum grades  of  from  2  per  cent  to  4  per  cent. 
Mr.  Hastings  says : 

While  these  grades  may  at  first  seem  large  for 
railroad  sidings,  it  has  been  found  entirely  feas- 
ible to  operate  lines  having  grades  on  sidings 
considerably  heavier  than  any  here  proposed. 
At  the  subway  in  Philadelphia,  on  the  Philadel- 
phia &  Reading  Railroad,  many  sidings  to  ad- 
jacent concerns  doing  a  very  heavy  business 
have  a  grade  from  4  to  5.6  per  cent,  while  it  is 
no  uncommon  thing  in  this  vicinity  to  have  sid- 
ings in  coal  yards  with  grades  at  3  to  5  per  cent. 

The  necessity  of  a  proper  gradient  for  the 
railway  is  one  of  the  absolute  requirements 
of  grade  separation  work.  This  is  particularly 
true  if  the  road  in  question  is  a  main  line 
freight  route.  The  absolute  limit  as  to  grad- 
ient will  then  ordinarily  be  the  existing  ruling- 
gradient  on  that  division  of  the  railroad. 

Change  of  Grade  of  Street  Incident  to 
Track  Elevation  or  Depression. — Of  course, 
the  ideal  in  track  elevation  or  depression  im- 
provements is  to  have  no  change  in  street 
grade,  at  least  at  a  large  proportion  of  the 
crossings.  Usually,  however,  a  slight  change 
of  grade  is  required  at  most  of  the  crossings 
and  a  very  considerable  elevation  or  depres- 
sion of  the  street  at  a  few  crossings.  As 
grade  separation  work  develops  in  any  city 
there  is  usually  a  gradual  diminution  in  the 
amount  of  change  in  street  grades  allowed. 
The  appearance  of  the  work  is  thus  improved; 
the  property  damages  lessened ;  the  street 
grades  improved  and  the  cost  of  street  re- 
construction reduced.  In  determining  the 
amount  of  elevation  or  depression  of  the  street 
the  following  considerations  are  important : 

(1)  The  appearance  of  the  street.  This  is 
specially  important  in  case  of  a  main  thorough- 
fare or  high  class  residence  street. 

(2)  Property  damages  due  to  change  of 
grade.  If  the  land  is  unimproved  property 
damages  will  be  comparatively  small.  The 
value  of  the  buildings  is  the  value  that  is  most 
seriously  depreciated  by  grade  changes. 

(3)  Cost  of  reconstructing  the  street.  Even 
a  slight  depression  of  the  street  will  require 
a  reconstruction  of  street  pavements  for  the 
distance  to  which  the  depression  extends.  A 
considerable  depression  of  the  street  will  inter- 
fere with  gas  and  water  pipes  and  possibly 
with  sewers,  necessitating  enormous  expendi- 
tures for  reconstruction. 

(4)  Drainage  of  the  depressed  street.  An 
adequate  and  never-failing  means  of  drainage 
must  be  provided  for  the  depressed  street.  In 
certain  cases  of  track  elevation  where  the  mat- 
ter of  drainage  has  not  been  properly  attended 
to  the  street  at  the  subway  is  at  times  flooded 
and  traffic  blocked. 

(5)  Grade  of  street  approach.  In  grade 
crossing  elimination  work  most  cities  have  at- 
tempted lo  work  to  a  maximum  grade  for 
street  approaches  of  3  per  cent  to  4  per  cent. 
It  has  been  necessary  of  course  to  make  ex- 
ceptions. In  particular  cases  a  great  saving 
in  construction  cost  can  lie  secured  by  a  slight 
increase  in  the  grade.  A  grade  of  3  per  cent 
means  33%  ft.  length  of  approach  for  every 
vertical  foot  of  elevation  or  depression  of 
Street.  A  grade  of  0  per  cent  means  a  length 
of  approach  bf  but  10%  ft.  for  every  vertical 
toot  of  street  elevation  or  depression  or  but 

one-half  of  thai  required  in  case  of  a  per 

cent  grade.     In  some  cases  by  using  a  sleeper 

grade  arid  thus  shortening  the  length  <>i  the 

approach  interference  with  the  grade  of  cross 

streets  necessitating  considerable  expenditure 
in  reconstruction  and  property  damages  can  be 
obviated.    The  grade  allowed  often  depends 

much   Upon   the  existinc;   street   glades  in  the 

immediate  neighborhood.    Particularly  it  the 

existing  grade  of  the  Street  in  i|urs|ioii  is  high 
tin-  tendency  will  be  lo  allow  similar  vradi's  j)t 

the  elimination  work.  While,  therefore,  the 
usual  maximum  grade  has  been  from  8  lo  I 

per  (  cut.  there  are  cases  ill  which  a  grade  of 
"p,  0.  7%,  0  and   I"  per  cent  has  been  allowed 


The  maximum  grades  allowed  have  been  as 

follows  : 
Buffalo,  4%. 
Chicago,  111.,  3%%. 
Joliet,  111.,  3V2%. 

Evanston,  111.,  3%%  on  Chicago  &  Northwestern 
track  elevation,  3%  on  Chicago,  Milwaukee  & 
St.  Paul  track  elevation. 

Detroit,  Mich.,  3%,  in  one  case  4%  (agreement 
of  1903). 

Milwaukee,  Wis.,  4%. 

Cleveland,  Ohio,  4  % ;  at  a  few  crossings,  6%. 
Philadelphia,  Pa.,  3%;  in  exceptional  case  5V;>%. 
Indianapolis,  Ind.,  41<z%;  in  most  cases  not  over 

3%. 

Washington,  D.  C,  3%  to  4%;  in  special  cases 
6%,  8%  and  9%. 

Newton,  .Mass.,  3%  to  5%;  in  exceptional  cases 
6%,  7y2%,  Sy2%  and  9%. 

Lynn,  Mass.,  3%,  4%  and  5%. 

Brockton,  Mass.,  5%;  in  one  case  about  9%. 

New  Bedford,  Mass..  3%  or  under;  in  exception- 
al cases  5.1%  and  C.6%. 

Boston,  Mass.,  4.6%;  main  line  Providence  Div. 
N.  Y.,  N.  H.  &  H. 

Boston,  Mass.,  5%;  N.  Y.,  N.  H.  &  H.,  Dedham 
Branch. 

East  Boston,  Mass.,  4%  usual;  at  a  few  cross- 
ings 6%  (Boston  &  New  Albany  R.  R.) 
Worcester,  Mass. — The  steepest  grade  of  streets 
where  street  cars  are  operated  is  about  2%. 
Quite  steep  grades  are  allowed    at  certain 
crossings,  but  these  grades  are  practically  no 
steeper  than  the  existing  grades  of  the  streets. 
For  example,  there  is  a  grade  of  5.75%  at 
Washington  street,  6.18  %  at  Belknap  street, 
4.5%   at  Madison  street,  7.86%   and  10%  at 
Hammond  street,  5.6%  at  Grand  street,  and 
5%  at  Illinois  street. 
New  York  City- 
Bay  Ridge  and  Brighton  Beach  Improvements, 
5%, 

Glendale  &  Montauk  cut-off  on  Long  Island  R. 

R.,  4%.  _J 
Maple  Grove  cut-off  on  Long  Island  R.  R.,  4% 

(in  one  case  5V>%). 
New  York  Connecting  Railroad,  1907,  4%. 
N.  Y.,  N.  H.  &  H.  R.  R.,  law  of  1903,  7%  in 

one  case. 

New  York  Central  R.  R.,  Bronx  improvement, 

5.4%  in  one  case. 
Flushing  improvement  on  Long  Island  R.  R., 

1911,  3.3%  in  one  case. 

The  effect  of  a  particular  grade  on  the  cost 
of  trucking  will  depend  on  the  ruling  grades  in 
the  locality,  the  smoothness  of  the  pavement 
and  the  length  as  well  as  the  steepness  of  the 
grade. 

INVERSION  OF  STREETS. 

Sometimes  one  or  mo'-°  ^rade  crossings  may 
be  avoided  by  changing  the  course  of  a  street 
or  highway  or  turning  it  into  another  highway, 
thus  making  a  single  crossing  in  place  of  two. 
If  two  streets  or  highways  crossing  the  rail- 
road intersect  each  other  a  short  distance  be- 
yond the  railroad,  it  is  often  easy  to  change 
the  point  of  intersection  so  as  to  make  but  a 
single  crossing.  Diversion  of  the  highway  is 
a  method  that  can  be  more  frequently  applied 
with  advantage  to  country  highways  than  to 
city  streets.  In  New  York  State  the  State 
Railroad  Commission,  especially  in  the  begin- 
ning of  the  work  of  grade  separation,  found 
numerous  points  where  grade  crossings  could 
be  most  advantageously  abolished  by  diverting 
the  highway.  One  of  the  first  of  these  changes 
was  at  Solsville,  Madison  County.  By  the 
building  of  about  two  miles  of  highway  along 
the  towpath  of  the  old  Chenanog  Canal  three 
crossings  of  the  Xew  York,  Ontario  &  West- 
ern R.  R.  were  abolished.  In  a  similar  man- 
ner a  highway  in  Colden,  Erie  County,  which 
crossed  the  railroad  tracks  four  times  in  a 
comparatively  short  distance,  as  it  followed  the 
base  of  the  hill,  was  carried  around  the  hill 
and  along  the  bank  of  a  creek,  thus  simplify- 
ing matters  and  removing  the  danger.  At  Ran- 
dolph. Kric  County,  two  highways  crossed  the 
tracks  of  the  Krie  railroad  at  grade.  They 
met  a  short  distance  north  of  the  track,  inter- 
secting each  other  at  right  angles.  To  remedy 
this  condition  one  of  the  highways  was  car- 
ried under  the  tracks  and  traffic  from  the  other 
was  diverted  to  it.  As  a  street  bridge  or  sub- 
way crossing  a  railroad  at  a  decided  skew  is 
objectionable,  it  is  sometimes  possible  to 
slightly  change  the  street  so  as  to  lessen  or 
obviate  the  diagonal  crossing.  Instead  ol  di- 
verting ihe  street  ii  ma\  sometimes  be  more 
desirable  to  so  divert  the  railroad  that  it  will 
cross  fewer  or  less  important  streets  or  cross 
them  at  right  angles  instead  of  diagonally. 

CLOSING  OK  STREETS, 

I  he  closing  of  streets  is  closely  related  to 
diversion  of  streets,  for  if  a  street  is  closed 
its  traffic  must  neeessarih  be  diverted  to  other 
crossings.    In  grndr  separation  work  the  less 
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lportant  streets  are  often  closed  at  the  cross- 
g.  As  a  reduction  in  the  number  of  cross- 
gs  to  be  provided  for  decreases  the  cost  of 
e  improvement,  the  inducement  to  close  the 
ss  important  streets  is  very  strong.  There 
considerable  danger  that  streets  now  deemed 
important  may  with  increasing  population 
id  street  traffic  in  a  few  years  become  almost 
dispensable.  The  history  of  the  past  shows 
at  more  and  wider  streets  are  constantly  be- 
g  demanded.  The  older  cities  find  it  neces- 
.rv  to  spend  enormous  sums  in  cutting 
;w  streets  or  widening  existing  streets  in  or- 
;r  to  meet  the  demands  of  increasing  traffic, 
he  grade  separation  agreement  made  in  1900 
rtween  the  City  of  Newark  and  the  Pennsyl- 
mia  R.  R.  Co.  provides  for  the  closing  of 
ossings  at  Mechanic  St.  With  the  increase 
street  railway  traffic  and  the  scarcity  of 
rough  east  and  west  streets,  traffic  on  Market 
t.  has  become  extremely  congested.    If  Me- 


chanic St.  had  not  been  closed  in  the  grade  sep- 
aration work,  the  congestion  in  Market  St. 
could  have  been  relieved  by  diverting  part  of 
the  traffic  to  Mechanic  St. 

In  Chicago  the  present  policy  of  the  Track 
Elevation  Department  is  to  provide  at  least 
eight  crossings  for  each  mile  of  line  elevated. 
This  number  is  somewhat  above  the  average 
heretofore  provided.  On  tracks  already  ele- 
vated, the  average  number  of  crossings  per 
mile  has  been  about  seven.  At  present  com- 
paratively few  streets  are  closed.  In  regard  to 
a  proposition  to  close  a  considerable  number 
of  streets  in  order  to  reduce  the  expense  of 
grade  separation,  the  Chicago  Terminal  Com- 
mission of  1892  says : 

But  we  cannot  but  believe  that  the  public  in- 
terests would  suffer  very  much  thereby;  experi- 
ence has  shown  that  in  a  great  and  growing'  city 
like  the  City  of  Chicago,  all  the  streets  and 
highways  are  absolutely  required  for  the  public 


use,  and  in  addition  to  this,  the  large  damages 
which  owners  of  property  abutting  upon  streets 
which  are  turned  into  cul-de-sacs  by  that  plan, 
would  be  altogether  disproportionate  to  any  good 
that  would  flow  either  to  the  public  or  to  the 
railroad  companies. 

Berlin  furnishes  an  example  of  the  way  in 
which  a  city's  natural  development  may  be 
checked  and  street  traffic  congested  through  an 
inadequate  provision  of  street  crossings  over 
railroad  tracks.  The  Lehrter  and  Potsdamer 
lines  are  elevated  on  embankments  separating 
West  Berlin  from  Central  Berlin  and  there  are 
but  three  streets  crossing  the  tracks.  As  a 
result  a  large  portion  of  the  traffic  ffom  both 
of  these  sections  is  converged  in  Potsdamer- 
platz,  thus  resulting  in  great  congestion  and 
consequent  delay.  In  order  to  relieve  the  situ- 
ation a  proposal  is  being  considered  to  open  a 
number  of  new  streets  through  the  railroad 
embankments  and  thus  divert  traffic  from 
Potsdamerplatz. 


GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


appraisal  of  the  Chicago  Telephone 
Company  and  Determination  of 
Fair  Rates  of  Charge.* 

II. 

APPRAISED  VALUE. 

The  best  method  of  obtaining  the  plant 
ilue  to  serve  as  a  basis  for  rate  adjustment 

by  a  physical  valuation.  In  this  manner  it 
possible  to  ascertain  what  property  the 
jmpany  possesses,  the  amount  of  each  class 
t  property  and  its  per  cent  of  condition.  To 
lake  such  an  appraisal,  including  the  check  - 
ig  of  the  inventory  and  ascertaining  tne 
alue  thereof,  naturally  requires  considerable 
mc,  much  more  than  could  be  devoted  to 
lis  work  in  the  brief  period  of  this  inves- 
gation.  A  valuation,  however,  has  been  de- 
:rmined  by  a  method  closely  approaching 
hysical  valuation  and  which  is  believed  to  be 
pproximately  correct. 

The  company  submitted  an  inventory  pur- 
orting  to  cover  all  of  its  property  in  serv- 
:e  and  a  valuation  estimate.  This  inventory 
ras  not  the  result  of  a  field  inspection  and 
Dunt  of  property,  but  was  based  upon  the  rec- 
rds  in  the  different  plant  departments  sup- 
lemented  by  estimates  of  the  company's  en- 
ineers  on  those  matters  where  the  records 
^ere  inconsistent  with  known  conditions.  For 
lost  classes  of  property  this  record  was  sat- 
sfactory  and  was  accepted  as  the  best  evi- 
lence  obtainable.  With  regard  to  certain 
lasses  of  property,  notably  wire  plant,  tools, 
ross  arms,  guys,  etc.,  there  was  reason  to 
loubt  the  accuracy  of  the  record. 

The  incompleteness  of  this  inventory  and 
he  somewhat  unsatisfactory  nature  of  cer- 
ain  parts  thereof  is  but  natural  when  it  is 
lorne  in  mind  that  the  company  has  never 
nade  a  valuation  of  its  plant,  nor  has  an  in- 
entory  with  field  inspection  ever  been  taken. 
Hie  plant  growth  has  been  very  rapid,  and 
■ubdivisions  of  accounts  have  been  frequent 
ind  often  very  important.  Coupled  with 
hese  facts  were  frequent  changes  in  the  meth- 
>ds  of  record-keeping,  which  may  explain  with- 
>ut  any  reflection  on  the  company,  the  appar- 
■nt  discrepancies  in  the  property  shown.  Much 
if  this  irregularity  arose  through  an  adjust- 
nent  of  plant  books. 

Table  V  shows  the  value  of  the  different 
dasses  of  property  as  determined  by  the  com- 
Bhy  from  its  inventory  records  and  the  val- 
lation  as  determined  by  methods  similar  to 
hose  of  an  appraisal. 

[At  the  close  of  1909  the  plant  comprised 
196,038  trunks  or  "stations"  (262.359  tele- 
phones) ;  614  miles  of  underground  conduits 
(2,685  miles  of  ducts)  ;  493,787  miles  of  under- 
ground wire ;  69,666  miles  of  aerial  cable : 
12,985  miles  of  wire  on  poles ;  total  626,438 
miles  of  wire. — Editors.] 


'Abstract  of  a  report  by  William  J.  Hagenah 
to  the  Council  Committee  on  Gas,  Oil  and  Elew- 
tric  Light,  Chicago,  111. 


TABLE    V.  —  APPRAISED    VALUE  NEW, 
BASED  ON  UNIT  COSTS. 

\       Company's  Valuation 
valuation  new,  based 
as  per       on  actual 
Depreciation  property.       records,     unit  costs. 
Central  office  equipment  ..$  3.947,412    $  3,947,412 

U.  G.  cable   4,394.627  4,394,627 

U.  G.  conduit   3,396,070  2,677,425 

Aerial    cable   972,571  899,823 

Aerial   wire   1.665,441  1,665,441 

Poles    1,036,062  1,036,062 

Building  cable   182,574  182,574 

Subscribers'    stations   3,788,469  3,012,727 

Private  branch  ex.  switch- 
boards   811,621  849,007 

Buildings    1,648,378  1,648,378 

Furniture  ana  fixtures....       134,828  134,82s 

Total  depree.  property ..  $21,978,053  $20,448,304 
Non-depreciating  property. 

Land   $     512,774  $  769,161 

Tools  and  teams                      198,299  198,299 

Stores    and    supplies,  in- 
cluding  working    capital      717,000  700,000 

Total  non-deprec.  prop..$  1,428,073    $  1,667,460 

Total   $23,406,126  $22,115,764 

The  first  column  in  this  table  shows  the 
company's  estimate  of  value,  as  based  upon 
its  engineering  and  auditing  records,  which 
represent  the  total  investment  which  has  been 
made  for  exchange  purposes  in  Chicago  up  to 
the  close  of  the  calendar  year  1909.  The  sec- 
ond column  shows  the  valuation  of  the  prop- 
erty new  based  on  actual  cost  units  obtained 
from  the  company's  records.  These  figures 
do  not  show  the  cost  of  reproduction  new,  but 
rather  what  the  amount  of  property  now  in 
possession  of  the  company  did  cost  as  deter- 
mined by  unit  costs  obtained  from  the  com- 
pany's own  records,  and  the  addition  of  a 
reasonable  loading  charge  for  overhead  and 
supervision  expense. 

The  difference  in  the  cost  shown  by  the 
company's  books  and  that  determined  from 
the  cost  record,  or  what  is  here  called  the 
appraisal  method,  is  considerable.  This  dif- 
ference may  be  attributed  to  the  failure  on  the 
part  of  the  company,  or  possibly  its  inability, 
to  carry  its  records  forward  through  a  period 
of  twenty-nine  years,  which  have  witnessed 
such  a  large  growth  of  plant  and  the  complete 
revolution  of  the  art  of  telephony.  The  sub- 
stitution of  equipment  because  of  obsolescence 
or  the  inadequacy  of  the  original  plant,  often 
before  such  property  has  served  its  normal 
life  and  quite  frequently  by  units  of  equip- 
ment less  expensive  than  the  original  units, 
tends  to  raise  the  plant  account  in  excess  of 
the  actual  physical  value,  unless  current  main- 
tenance and  replacements  are  carefully  con- 
sidered in  the  accounting  methods  The  ten- 
dency for  the  spreading  of  the  book  cost  and 
the  physical  value  new  is.  therefore,  quite 
natural  and  frequently  continues  in  spite  of 
the  best  efforts  to  defeat  it.  The  situation  in 
this  case  is  not  different  from  that  found  to 
exist  in  most  large  public-service  corpora- 
tions whose  records  have  never  been  cor- 
rected through  a  more  accurately-  adjusted 
valuation. 

When  the  investment  of  the  company  was 
much  smaller  than  it  is  at  present  it  was  the 


practice  of  the  company  to  carry  several  of  its 
present  classes  of  property  in  a  single  account 
and  plant  record.  With  the  growth  of  the 
plant  a  subdivision  of  certain  records  was 
found  advisable,  but  a  definite  basis  for  such 
separation  was  not  at  hand.  Such  subdivi- 
sions as  were  made  show  careful  efforts  to 
distribute  the  items  of  plant  as  nearly  as  pos- 
sible along  the  line  shown  by  the  financial 
records. 

Since  the  records  of  some  of  the  plant  de- 
partments show  that  due  to  the  rapid  growth 
the  greatest  detail  and  accuracy  covering  re- 
newals of  property  and  the  property  discon- 
tinued was  not  obtained  and  probably  could 
not  be  obtained,  the  use  of  these  figures  as  a 
basis  necessarily  injected  a  considerable  ele- 
ment of  uncertainty.  An  instance  of  this 
character  may  be  mentioned.  It  had  been  the 
practice  of  the  company  to  include  all  sub- 
scribers' stations,  central  office  switchboards, 
private  branch  exchange  boards  and  building 
cable  in  one  account,  known  as  the  Equipment 
Account.  For  the  purpose  of  this  inven- 
tory it  was  necessary  to  estimate  the  value  of 
each  item  separately.  In  separating  the  total 
amount  originally  embraced  in  the  single  ac- 
count it  is  possible  that  an  undue  proportion 
was  distributed  to  any  of  these  subdivisions. 
Since,  however,  the  total  of  the  several  classes 
was  not  changed  by  this  subdivision  of  the 
/ecords  it  necessarily  follows  that  if  one  of 
the  subdivided  items  was  overstated  another 
item  previously  included  in  the  same  total 
would  show  less  than  its  fair  proportion.  For 
that  reason  the  figures  could  not  be  used  with 
the  greatest  assurance. 

The  largest  item  embraced  in  the  old  Equip- 
ment Account  was  central  office  switchboards. 
The  inventory  supplied  by  the  company  cover- 
ing this  class  of  property  was  in  great  de- 
tail and  both  the  prices  and  labor  items  were 
carefully  checked.  It  appeared  that  the  com- 
pany had  applied  a  total  overhead  expense  to 
the  detailed  figures  amounting  to  approxi- 
mately twenty-two  per  cent.  This  figure  ap- 
peared to  be  rather  high,  but  as  the  percentage 
to  be  added  to  property  of  this  character  is 
necessarily  a  matter  of  estimate  which  may 
reasonably  cover  a  considerable  range,  the 
percentage  has  not  been  disturbed.  It  would, 
however,  be  generally  admitted  that  the  per- 
centage is  somewhat  higher  than  is  ordinarily 
used  for  such  estimates. 

The  second  item  of  the  former  main  ac- 
count was  subscribers'  station  equipment.  The 
Telephone  company  did  not  include  approxi- 
mately 2.000  telephones  in  their  figures  of 
June  30.  1909,  which  are  known  as  "wire  chief 
soecials"  and  "central  office  telephones."  In 
the  revision  of  these  figures  such  telephones 
have  been  included.  The  total  figures  sub- 
mitted by  the  company  for  Subscribers'  Sta- 
tion Equipment  were  about  $19  per  telephone. 
These  figures  seemed  unreasonably  high  and 
therefore  were  not  accepted  for  the  purpose 
of  this  appraisal.  Instead,  much  time  was 
spent  in  investigating  unit  costs  and  making  a 
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partial  field  inspection  of  a  large  number  of 
telephones  now  in  service.  The  conclusion 
that  the  above  figure  for  cost  per  telephone 
was  too  high  was  reinforced  by  records  of 
installation  costs  from  other  companies.  Re- 
liance was  placed  not  so  much  on  records  of 
companies  operating  in  small  cities  as  in 
metropolitan  centers,  where  the  conditions 
affecting  labor  and  other  elements  governing 
installation  costs  would  be  substantially  the 
same  as  those  prevailing  in  Chicago.  Such 
data  as  could  be  obtained  in  this  way  not 
only  from  the  so-called  "Bell"  companies,  but 
from  large  independent  companies,  substan- 
tiated the  opinion  as  to  the  unreasonableness 
of  the  above  total  cost. 

As  a  further  means  of  determining  what 
would  be  a  proper  allowance  for  this  ele- 
ment of  cost  in  the  subject  under  investiga- 
tion a  partial  appraisal  was  made  as  above 
indicated.  Owing  to  the  brief  period  of  time 
which  could  be  allowed  for  this  work  and  the 
restricted  facilities,  it  was  a  physical  impos- 
sibility to  cover  the  entire  field.  The  wisdom 
and  necessity  of  attempting  such  a  step  might 
also  have  been  questioned,  since  the  character 
of  the  average  of  a  large  number  of  telephones 
in  service  is  practically  the  same  as  the  aver- 
age of  the  entire  number  of  telephones  of  the 
same  class.  With  this  idea  in  mind  an  ap- 
praisal was  made  of  approximately  1,100  in- 
struments on  subscribers'  premises,  and  the 
average  of  such  cost  used  as  a  check  in  the 
basis  of  the  appraisal  covering  the  entire  cost 
for  substation  installation. 

Both  the  advisability  and  necessity  of  this 
work  were  explained  to  the  officers  of  the 
Chicago  Telephone  Company  and  their  co- 
operation solicited.  The  appraisal  work  was 
performed  by  four  men  experienced  in  work 
of  this  character,  two  of  whom  were  fur- 
nished by  the  company  and  two  for  the  city  of 
Chicago.  These  four  men  were  divided  into 
two  groups,  so  that  in  each  working  party 
the  interests  of  both  the  city  and  the  company 
would  be  represented.  In  order  to-  make  the 
results  accurate,  because  of  the  many  differ- 
ent classes  of  service  in  the  city,  the  instru- 
ments checked  in  this  appraisal  were  distrib- 
uted over  the  different  classes  so  that  a  suf- 
ficient number  of  each  class  would  be  ex- 
amined and  any  peculiarities  of  installation 
would  be  properly  reflected  in  the  resulting 
unit.  The  telephones  appraised  in  each  class 
of  service  were  selected  at  random  from  the 
card  indexes  of  the  different  exchanges  in 
the  city.  In  this  manner  proper  consideration 
was  given  to  the  different  methods  of  instal- 
lation which  might  be  used  in  different  sec- 
tions of  the  city.  In  making  this  inspection 
the  exact  description  of  the  instrument  was 
taken,  so  that  the  proper  unit  price  could  be 
applied  to  it,  and  the  total  amount  of  wire 
was  carefully  measured  and  all  special  equip- 
ment noted.  After  the  inspection  had  been 
completed  the  data  was  compiled  and  tabu- 
lated by  classes  of  service  and  average  unit 
prices  covering  the  past  eight  or  ten  years 
were  applied.  The  unit  prices  used  were  ob- 
tained from  the  records  of  the  company  and 
are  standard  prices  governing  these  items  of 
property.  The  prices  submitted  were  verified 
and  accepted  as  accurate. 

The  results  of  these  calculations  seemed  to 
indicate  that  the  fair  unit  price  for  telephone 
installation,  exclusive  of  all  special  apparatus 
such  as  booths,  coin  boxes,  selective  ringing 
devices,  buzzers,  etc.,  should  be  between  $11 
and  $12  per  station.  This  figure  can  not  be 
compared  with  the  $10  per  station  mentioned 
above?  as  the  price  submitted  by  the  company 
included  all  special  apparatus,  which  is  not 
included  in  the  price  of  $12.  The  records  of 
the  company  were  then  examined  and  the 
actual  installation  cost  of  approximately  116,* 
000  telephones  taken.  This  was  over  50  per 
'<iil  f,f  ili<  telephones  in  use  on  December 
.'!!,  1000,  and  was  considered  reliable  data  on 
which  to  base  an  estimate  of  the  total  cost  of 
stations  installed.  This  figure,  which  include! 
all  Special  apparatus  mentioned  above,  was 
?M08  per  station.  It  also  contained  a  similar 
allowance,  amounting  to  approximately  $0,0K 
for  a  private  branch  exchange  equipment 
This  amount  was  deducted,  leaving  a  net  cost 
per  station  of  $14  60 


In  the  current  operation  of  the  Chicago 
Telephone  Co.'s  business  a  large  number  of 
instruments  are  taken  out  through  the  dis- 
continuance of  service  by  subscribers,  or  their 
removal  to  other  parts  of  the  city,  necessi- 
tating the  removal  of  the  instruments.  It 
will  be  seen  that  the  net  increase  in  instru- 
ments at  the  end  of  the  year  as  a  result  of 
the  addition  of  new  subscribers  and  of  dis- 
continued stations  represents  an  amount  con- 
siderably less  than  the  total  number  of  in- 
struments installed  during  the  year.  With 
so  large  a  number  of  telephones  discontinued, 
in  which  instance  only  the  instrument  is  re- 
moved and  not  the  wiring  necessary  for  the 
operation  of  such  instrument,  this  practice  re- 
sults in  leaving  in  the  Construction  charges  a 
considerable  item  of  expense  covering  such 
dead  or  unusued  wire  after  the  instrument 
has  been  removed  from  service.  As  telephone 
development  in  the  city  approaches  saturation, 
or  the  point  where  every  office  and  residence 
is  supplied  with  a  telephone,  in  so  far  as  this 
is  commercially  possible,  it  is  obvious  that 
the  company  uses  over  again  an  increasing 
amount  of  the  dead  wire  previously  charged  to 
Construction,  but  not  in  use  at  the  time  the 
new  request  for  service  was  made. 

During  the  last  half  of  1907,  all  of  1908  and 
the  first  half  of  1909  the  records  of  the  com- 
pany show  that  about  10  per  cent  of  all  tele- 
phones installed  were  installed  on  dead  wiring 
found  on  the  premises.  During  the  last  half 
of  1909  and  the  first  half  of  1910  the  records 
seem  to  show  that  about  15  per  cent  were  in- 
stalled on  such  wiring.  In  previous  years  the 
percentage  was  much  smaller.  In  view  of  the 
fact  that  the  installation  of  instruments  is 
proceeding  at  a  rate  much  greater  than  the 
increase  in  the  population  of  the  city,  it  is 
reasonable  to  assume  that  the  percentage  of 
use  of  dead  wiring  will  increase  considerably 
in  future  years  and  consequently  show  a  lower 
cost  of  installation  per  station.  For  the  above 
reasons  there  has  been  included  in  the  in- 
ventory 10  per  cent  of  the  dead  wiring  exist- 
ing in  Chicago  on  December  31.  1909.  It  is, 
of  course,  impossible  to  determine  the  exact 
amount  of  dead  wiring,  and  for  this  appraisal 
it  has  been  assumed  that  there  is  one  of  such 
dead  wiring  for  every  telephone  in  service.  Con- 
sideration must  also  be  given  to  the  fact  that 
if  such  wire  is  not  used  within  ten  years  it 
will  have  depreciated  beyond  the  point  of  use- 
fulness, so  that  wiring  which  is  over  ten  years 
old  can  safely  be  disregarded.  This  allowance 
of  10  per  cent  dead  wiring  amounts  to  ap- 
proximately $0.40  per  station.  The  addition 
of  this  amount  to  the  $14.60  previously  shown 
gives  a  net  unit  price  of  $15.00  per  station. 
This  allowance  is  liberal  and  fair,  because 
telephones  which  were  installed  in  years  pre- 
vious to  1908  were  not  equipped  with  as  large 
a  percentage  of  coin  boxes,  selective  ringing 
devices  and  special  equipment  as  those  in- 
stalled since  that  year.  After  including  the 
telephones  which  the  company's  inventory  had 
omitted  as  of  June  30,  1909,  and  applying  the 
unit  price  of  $15.00  per  station,  a  net  reduc- 
tion is  effected  in  the  company's  valuation  of 
$775,742.  The  unit  of  $15.00  per  station  in- 
cludes approximately  IVi  per  cent  of  the  cost 
of  the  installation  to  cover  overhead  expenses, 
such  as  engineering,  supervision,  Western 
Electric  Company  service  charges,  etc. 

The  third  item  of  the  Equipment  group 
above  mentioned  is  private  branch  exchange 
switchboards,  The  detailed  figures  on  this 
subject  covering  labor,  material  and  equip- 
ment supplied  by  the  company  were  carefully 
checked.  To  all  appearances  the  company  did 
not  include  a  sufficient  allowance  for  over- 
head expense,  and  an  additional  amount  of  5 
per  cent  was  therefore  added  to  their  figures 
and   accepted   as  the  appraised   value.  This 

amounts  to  $37,380.00. 

The  fourth  item  in  the  above  Equipment 
Account  is  building  cable.  It  has  been  im- 
possiblc  to  check  the  value  of  this  item.  Ac- 
cording to  the  company's  figures  it  amounts 
to  $182,674  and  does  not  appear  unreasonable, 
when  the  amount  of  properly  is  considered. 

For  the  determination  of  the  appraised  value 
of  the  outside  plant,  such  as  aerial  and  under- 
ground cable,  pole  lines,  aerial  wire  and  un- 
dergronml  conduit,  much  time  was  spent  col- 


lecting data  from  actual  work  orders,  or  "es- 
timates" of  the  company.  It  is  the  practice  of 
the  company  to  prepare  an  estimate  covering 
the  cost  of  construction  work.  During  the 
construction  covered  by  this  estimate  the  ex- 
penditures are  charged  against  the  Estimate 
Account,  and  when  the  work  is  complete  this 
account  is  credited  and  a  corresponding  charge 
made  to  Construction.  The  "estimates," 
therefore,  contained  the  actual  detailed  ex- 
penditures covering  the  labor  and  material 
entering  into  the  final  cost  of  the  work  in 
question,  and  as  such  represents  the  best  evi- 
dence of  its  actual  cost.  No  charges  were 
made  for  overhead  services,  for  which  spe- 
cial provision  was  made  in  the  appraisal. 

By  this  method  the  actual  cost  of  installing 
over  two  million  feet  of  underground  cable 
of  all  sizes  was  collected.  The  cost  figures 
submitted  by  the  company  for  such  cable  were 
somewhat  in  excess  of  the  figures  which  were 
collected  in  the  above  manner.  On  the  other 
hand  the  percentage  of  overhead  expense 
which  was  applied  by  them  to  ther  totals  was 
smaller  than  that  frequently  used  for  such 
work.  In  view  of  this  fact  it  was  decided  to 
accept  the  figures  for  underground  cable  as 
submitted.  The  actual  cost  of  installing  25 
per  cent  of  the  total  aerial  cable  owned  by 
the  company  was  collected  from  the  company's 
estimates.  These  cost  figures  also  included 
the  actual  cost  of  installing  aerial  cable  boxes, 
terminals,  cans,  etc.  The  cost  figures  so  col- 
lected, after  making  allowance  for  proper 
percentages  to  cover  overhead  and  loading 
expense,  were  considerably  less  than  the  fig- 
ures used  by  the  company  in  their  appraisal 
and  a  net  reduction  of  $72,748.00  was  made  in 
this  item. 

The  actual  cost  of  58  "er  cent  of  the  total 
underground  conduit,  laterals  and  manholes 
owned  by  the  company  in  the  City  of  Chi- 
cago was  obtained  from  the  plant  estimates. 
In  determining  the  cost  for  such  work  the  ter- 
ritory was  divided  into  three  districts  repre- 
senting the  "loop,"  or  business  district,  the 
less  congested  business  district  outside  of  the 
"loop"  and  the  residence  district.  Owing  to 
the  congestion  of  traffic  and  the  underground 
work  interfering  with  construction,  the  costs 
of  conduit  construction  varied  considerably  in 
the  different  districts.  These  conditions  were 
borne  in  mind  in  arriving  at  a  fair  value  of 
the  underground  work  and  after  an  added  al- 
lowance for  engineering,  superintendence,  in- 
terest during  construction,  etc.,  a  reduction  be- 
low the  figures  used  bv  the  company  was  ef- 
fected to  the  amount  of  $718,645. 

The  figure  submitted  by  the  company  for 
buildings  was  accepted  for  the  purpose  of 
this  part  of  the  table.  It  was  checked  with 
the  real  estate  records  and  found  to  represent 
the  actual  cost  of  this  class  of  property.  The 
valuation  submitted  for  furniture  and  fixtures 
was  likewise  approved. 

With  the  changes  above  indicated,  Table  V 
shows  a  value  for  the  depreciable  property 
as  submitted  by  the  company  of  $21,978,053. 
against  $20,448,304,  the  valuation  determined 
by  the  analysis  of  the  company's  cost  records. 
In  arriving  at  this  total  there  was  added  to 
the  valuation  submitted  the  sum  of  $37,386, 
and  $1,567,135  was  deducted,  making  a  net 
reduction  of  $1,529,749. 

The  valuation  submitted  by  the  company  for 
land  was  $512,771.  This  represented  the  ac- 
tual purchase  price  in  each  instance  and, 
therefore,  contained  no  provision  for  the  nat- 
ural appreciation  in  value  due  to  the  increase 
in  the  size  of  the  city.  Since  a  considerable 
amount  of  this  land  was  purchased  over  ten 
years  ago,  the  increase  in  value  has  been  sub- 
stantial and  it  is  believed  that  the  company 
is  entitled  to  the  increment.  This  is  an  ap- 
preciation incident  to  the  land  itself  and  is 
not  due  to  any  benefits  resulting  from  fav- 
orable franchises  or  profitable  rales  It  has 
been  difficult  to  obtain  a  measure  of  this  in- 
crease in  value.  Various  sources  of  informa- 
tion bearing  on  the  subject  of  real  estate  ap- 
preciation during  the  last  ten  years  have  been 
consulted,  from  which  it  has  appealed  that 
this  item  of  investment  Can  justly  he  increased 
$256,387.  No  appreciation  has  been  allowed 
on  leaseholds. 

The  valuation  submitted  for  the  Chicago  Fx- 
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ange  proportion  for  tools  and  teams  has 
en  accepted  without  change.  Considering 
;  size  of  the  company  and  the  frequent  and 
tensive  use  of  teaming  facilities,  the  pos- 
;sion  of  such  facilities  to  the  value  of  $198,- 
■)  seems  reasonable. 

[t  is  difficult  to  determine  the  amount  which 
mid  be  a  fair  allowance  for  working  cap- 
1  either  in  the  form  of  cash  or  assets  read- 
convertible  into  cash.  That  such  a  fund  is 
cessary  is  not  open  to  argument.  The  rea- 
lable  requirement  for  such  purposes  varies 
th  the  character  of  the  industry.  The  coi- 
tions of  the  company's  revenue  are  made 
mthly  and  the  amounts  due,  as  a  rule,  are 
jmptly  paid.  Only  a  small  balance  is  un- 
lectible  each  month,  leaving  this  com- 
iy  in  a  much  more  favorable  situation  as 
jards  working  capital  than  is  true  of  many 
ler  large  industries.  Its  operating  expenses 
itinue  regardless  of  the  date  of  collections, 
t  can  be  anticipated  with  reasonable  certain- 
Where  operating  expenses  fluctuate  con- 
erably,  which  situation  may  arise  in  the 
;phone  business,  a  relatively  larger  supply 
liquid  capital  is  necessary  to  tide  over  such 
•iods  of  demand.  Such  an  amount  is  also 
:essary  in  order  not  to  restrict  the  most 
orable  operation  and  the  efficiency  of  the 
npany.  It  should  be  permitted  to  purchase 
(plies  at  times  of  favorable  markets  and 
meet  bills  therefor  promptly  in  order  that 
counts  may  be  secured.  This  policy  is  now 
ng  followed  by  the  company  with  consid- 
ble  economy  in  the  result, 
rhe  amount  of  money  invested  in  materials 
1  supplies  as  shown  by  the  balance  sheet 
the  close  of  the  year  may  be  regarded  as 
•t  of  the  company's  working  capital.  This 
estment  for  the  company  as  a  whole 
ounted  to  $501,424  on  December  31,  1909. 
len  it  is  considered  that  the  Western  Elec- 
:  Company  acts  as  a  purchasing  agent  for 
company  and  also  furnishes  it  with  ware- 
lse  service  for  most  of  the  material  which 
uses,  an  investment  of  the  amount  here 
iwn  for  supplies  seems  very  large.  The 
icago  exchange  proportion,  however,  has 
:n  accepted  as  a  part  of  the  working  cap- 

utrther  information  as  to  the  proper  al- 
?ance  for  working  capital  is  obtained  from 
balance  sheet  items  showing  the  amount 
the  accounts  and  bills  receivable  and  the 
ount  of  the  accounts  and  bills  payable, 
e  difference  between  these  sums  in  1909  was 
excess  asset  item  of  approximately  $350,000. 
addition  to  such  items  outstanding,  a  cer- 
i  amount  of  liquid  assets  is  necessary  in 
e  of  storm  damages,  or  other  contingencies, 
1  for  the  further  purpose  of  making  small 
litions  to  plant  from  time  to  time  when  it 
not  advisable  to  enter  the  security  market 
'  the  funding  of  such  indebtedness.  The 
)ve  items  are  all  deserving  of  considera- 
n  in  the  determination  of  this  amount.  Ab- 
ute  reliance  can  not  be  placed  on  any  one 
ture  because  of  the  fluctuations,  nor  is  it 
isible  to  compute  such  allowance  in  any 
thematical  way.  The  only  method  of  arriv- 
;  at  such  an  allowance  is  through  the  ex- 
ination  of  all  facts  bearing  upon  it  and  the 
:rcise  of  a  reasonable  judgment.  Consider- 
;  these  facts  in  the  light  of  the  conditions 
/erning  the  present  operation  of  the  com- 
ly  the  allowance  of  $700,000  as  the  Chicago 
:hange  proportion  has  been  used  in  the 
)ve  valuation. 

rhe  total  valuation  of  both  the  depreciable 
>perty  and  the  non-depreciable  property  as 
>wn  by  the  company  records  in  the  above 
ile  is  $23,406,126,  including  working  cap- 
I,  and  $22,115,764  as  the  cost  of  duplicating 
;  existing  plant  on  the  basis  of  unit  costs 
:ained  from  the  company's  records,  together 
h  a  proper  loading  for  overhead  expenses ; 
which  has  also  been  added  an  amount  rep- 
enting the  appreciation  in  land.  The  for- 
r  figure  may  be  accepted  as  representing 
I  investment  in  the  Chicago  exchange  plant 
lich  the  company  has  made  during  the 
snty-nine  years  of  its  existence. 
Depreciated  Value. — The  present  value  of 
j  plant  is  lower  than  either  of  the  above 
als.  This  is  due  to  the  depreciation  of  the 
lipment  as  already  explained.  The  meas- 
:  of  this  depreciation  can  not  be  obtained 


with  accuracy  because  the  company  has  never 
kept  records  covering  the  data  necessary  for 
this  determination,  such  as  the  age  of  each 
distinct  unit  of  equipment,  or  of  the  parts  and 
additions  to  each  class  of  property.  The  com- 
pany has  no  record  showing  the  age  of  each 
piece  of  cable,  pole  line,  wire  line,  conduit, 
etc.  In  the  absence  of  data  from  which  could 
be  computed  the  age  in  service  of  each  class 
of  property,  the  depreciation  of  the  entire 
plant  must  be  computed  from  the  composite 
life  of  the  plant  and  its  average  or  composite 
age.  While  the  application  of  such  a  per 
cent  condition  for  the  entire  plant  to  a  single 
unit  thereof  would  not  be  correct,  the  com- 
posite life  has  been  computed  through  the 
consideration  of  the  average  life  of  each  unit 
and  class  of  property  with  the  result  that 
such  rate  for  the  plant  in  its  entirety  would 
be  approximately  correct. 

The  value  of  the  depreciable  property  of 
the  plant  at  the  end  of  any  year  can  be  ob- 
tained by  computation  in  which  the  known 
factors  are  the  book  cost  of  the  plant,  the 
composite  life  of  the  plant,  the  approximate 
annual  expenditures  for  renewals  and  replace- 
ments and  the  additions  to  plant.  The  com- 
posite life  of  the  plant  of  the  Chicago  Tele- 
phone Company,  exclusive  of  buildings,  as 
computed  from  the  data  bearing  on  this  term 
of  service,  is  approximately  fourteen  years. 
The  life  of  the  building  is  assumed  to  be  fifty 
years.  On  the  theory  that  the  property  is  be- 
ing renewed  at  the  expiration  of  its  life  in 
service,  so  that  each  year  there  is  being  re- 
placed through  charges  to  operation  an  amount 
representing  the  plant  value  which  _  during 
that  year  completed  the  cycle  in  service,  and 
the  gradual  depreciation  of  all  depreciable 
property  up  to  the  point  where  replacement  is 
necessary,  this  degree  of  depreciation  varying 
with  the  length  of  its  use  in  service,  the  rela- 
tion which  the  present  condition  bears  to  the 
cost  new  may  be  determined.  This  computa- 
tation  shows  that  the  per  cent  of  condition 
for  the  plant  today,  including  buildings,  is 
77.5  per  cent. 

According  to  the  table  the  cost  of  that  part 
of  the  plant  which  is  subject  to  depreciation 
is  $20,448,304.  Applying  the  above  77.5  per 
cent,  which  is  the  ratio  of  present  condition, 
the  present  value  of  the  depreciable  property 
may  be  placed  at  $15,847,436.  To  obtain  the 
present  value  of  the  entire  plant  there  must  be 
added  to  the  above  amount  the  property  clas- 
sified as  non-depreciable  and  embracing  land, 
tools  and  teams,  and  the  allowance  of  work- 
ing capital. 

Tools  and  teams  are  not  regarded  as  being 
depreciable  for  the  purpose  of  this  valuation. 
It  is  the  policy  of  the  company  to  maintain 
this  equipment  at  a  high  state  of  efficiency, 
making  charges  for  replacements  direct  _  to 
operating  expenses.  Under  its  accounting 
system,  all  plant  departments  are  billed  for 
teaming  service  supplied  by  the  company's 
equipment,  the  charge  therefor  including  the 
cost  of  maintaining  the  property  used.  The 
depreciation  of  this  equipment  consequently 
is  not  embraced  in  the  general  provision  for 
depreciation  in  the  Income  Account.  Tools 
are  regarded  as  operating  supplies  and  are 
also  replaced  directly  through  operating  ex- 
penses. For  these  reasons,  the  account  cov- 
ering Tools  and  Teams  is  considered  at  cost 
value. 

Working  capital  is  not  depreciated,  even 
though  a  large  part  of  the  total  amount  con- 
sists of  material  and  supplies.  These  sup- 
plies are  purchased  in  amounts  determined 
by  current  requirements  which  can  be  rea- 
sonably anticipated.  Under  the  warehouse  ar- 
rangements with  the  Western  Electric  Com- 
pany it  is  not  necessary  to  purchase  large 
quantities  of  supplies  and  by  so  doing  incur 
the  risk  of  their  depreciation.  Under  general 
conditions  an  allowance  for  depreciation  of 
warehouse  stock  should  be  made,  but  it  is  be- 
lieved that  this  is  not  necessary  under  the 
conditions  which  prevail  in  this  case. 

As  already  indicated,  if  the  present  value 
of  the  plant  is  approximately  equal  to  the 
cost  new,  less  depreciation,  the  present  value 
should  be  enhanced  by  the  accumulation  to 
offset  such  reduction  in  assets.  The  Chicago 
proportion  of  the  credit  balances  of  the  Re- 


serve for  Deferred  Maintenance  and  the  Re- 
serve for  Depreciation  of  Buildings  amounts 
to  $1,488,325.  This  amount  is,  therefore,  in- 
cluded in  the  computation  of  present  value. 

In  the  item  of  Land  in  the  table  above,  an 
addition  was  made  to  the  purchase  price  to 
cover  appreciation  known  to  have  taken  place. 
For  the  same  reasons  an  allowance  is  included 
in  this  valuation  to  cover  appreciation  in 
building  costs.  It  is  generally  recognized  that 
building  costs  have  increased  during  the  last 
ten  years,  which  increment  justly  belongs  to 
the  company.  Most  of  the  company's  build- 
ings are  of  substantial  fireproof  construction, 
and  were  erected  at  a  time  when  some  of 
the  more  important  items  of  building  costs 
were  lower  than  at  the  present  time.  It  has 
been  difficult  to  obtain  an  amount  which  would 
fairly  represent  this  appreciation.  Access  was 
had  to  the  company's  record  of  costs  covering 
the  erection  of  the  buildings  embraced  in  its 
Real  Estate  account.  This  information  was 
supplemented  by  other  data  submitted  by  the 
company  representing  estimates  of  increases 
for  each  structure  in  the  Chicago  Exchange 
service.  From  this  data  and  other  information 
showing  present  building  costs,  there  has  been 
added  to  the  balance  of  the  Reserve  for  De- 
preciation an  allowance  representing  appre- 
ciation to  increase  the  total  to  $103,978. 

The  present  value  of  the  plant  may,  there- 
fore, be  summarized  as  follows : 

Present  value  of  depreciable  plant  $15,847,456 

Land    769,161 

Tools  and  teams   198,299 

Working  capital   700,000 

Credit    balance    reserve    for  deferred 

maintenance    1,434,295 

Credit  balance  reserve  for  depreciation 

of  buildings  (including  appreciation 

allowed)    103,978 

Present  value  $19,053,189 

The  above  amount  is  the  investment  which 
it  is  believed  should  serve  as  the  basis  of  the 
present  adjustment  in  rates.  It  represents 
only  that  part  of  the  plant  devoted  to  ex- 
change service,  there  having  been  deducted 
by  the  apportionment  of  each  class  of  prop- 
erty all  investment  which  belongs  directly  to 
either  the  suburban  service  or  the  toll  service, 
and  a  further  deduction  having  been  made  to 
cover  as  far  as  possible  the  investment  in 
joint  facilities.  It  is  this  investment  which 
has  produced  the  exchange  service  revenue 
and  the  operation  of  which  has  incurred  the 
expenses  shown  in  the  Income  Account. 

REVENUE. 

The  revenues  of  the  company  have  been 
obtained  from  the  general  books,  which  ac- 
counts were  checked  covering  the  two  years 
of  1908  and  1909.  It  was  not  possible  to 
check  these  accounts  in  the  detail  desired  be- 
cause of  the  methods  employed  by  the  com- 
pany in  arriving  at  its  gross  revenue. 

The  revenue  as  here  determined  was  ascer- 
tained by  accepting  the  company's  analysis  of 
the  revenue  as  shown  by  the  trial  balance  of 
the  subscribers'  ledgers.  It  is  the  practice  of 
the  company  to  make  the  original  charge 
against  the  subscriber  direct  to  his  account, 
without  using  an  auxiliary  book  from  which 
to  post,  the  aggregate  of  all  charges  for  the 
month  being  ascertained  from  the  trial  bal- 
ances of  all  subscribers'  ledgers,  and  this  re- 
sult used  as  a  credit  to  earnings.  The  com- 
pany kept  no  intermediate  record  showing 
the  charges  for  services,  or  the  classification  of 
the  earnings  so  as  to  show  the  income  from 
each  particular  class  of  service,  consequently, 
a  verification  of  the  earnings  meant  check- 
ing all  the  subscribers'  ledgers  to  the  origin- 
al entry,  which  could  not  be  undertaken  in  the 
brief  time  allowed.  Because  of  these  condi- 
tions it  was  deemed  advisable  to  accept  the 
figures  as  they  appeared  on  the  company's 
books  and  these  amounts  after  adjustments 
on  the  basis  of  normal  conditions  have  been 
used  in  the  income  account,  serving  as  a  basis 
of  the  cost  analysis.  The  classified  revenues 
of  the  Chicago  proportion  for  1909  were  as 


follows : 

Revenue.  Chicago. 

Kxchange  earnings  ST.60S.S1 7.88 

Toll  earnings   688.S27.50 

Private-line    earnings   12.447.41 

Real  estate  revenue   30.730.99 

Dividends  and  interest   49,188.84 

Miscellaneous   revenues   51,596.84 


Total   $S,3:L609.«T 
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operating  expense. 
For  the  determination  of  the  ooerating  ex- 
penses and  the  cost  of  supplying  exchange 
service  in  the  city  of  Chicago  it  has  been  nec- 
essary to  analyze  the  Surplus  account,  or 
Profit  and  Loss  account,  and  all  the  expense 
accounts  closed  into  Surplus  at  the  end  of  the 
year.  The  analysis  of  these  items  covered 
the  years  1908  and  1909.  During  these  years 
it  has  been  the  custom  of  the  company  to  dis- 
tribute its  operating  expense  accounts  over 
the  Suburban  service  and  the  Chicago  service 
upon  what  appeared  to  its  officers  to  be  the 
best  basis  in  each  instance.  In  doing  this 
many  obstacles  were  encountered,  and  in  view 
of  the  brief  time  during  which  the  practice 
has  prevailed  it  may  be  unreasonable  to  ex- 
pect that  the  highest  degree  of  accuracy  was 
attained  in  1909.  The  analysis  of  the  account 
suggested  that  time  could  be  spent  to  good 
advantage  in  checking  the  distribution  of  cer- 
tain accounts  over  the  suburban  service  and 
the  Chicago  proportion,  and  also  in  redistrib- 
uting the  charges  to  certain  accounts  so  as  to 
secure  a  more  satisfactory  basis  for  cost  dis- 
tribution. At  present  certain  ledger  accounts 
are  charged  with  items  which  differ  in  nature 
and  which  in  an  accurate  cost  distribution 
would  not  be  separated  upon  the  same  basis. 
It  would  be  advisable,  therefore,  to  subdivide 
certain  accounts  so  that  all  the  charges  which 
would  be  distributed  upon  a  certain  basis 
would  be  charged  to  a  single  account,  instead 
of  charging  one  account  with  items  requiring 
n  different  basis.  Certain  apportionments  have 
ben  undertaken  in  this  work  which  it  is  be- 
lieved more  nearly  represent  the  cost  of  serv- 
ice in  this  city.  The  operating  expense  ac- 
counts as  at  present  appearing  on  the  com- 
pany's ledger  can  be  grouped  into  six  general 
divisions.  These  divisions  for  1909  for  the 
Chicago  proportion  were  as  follows: 


Operating  Expenses.  Chicago. 

General   $  420.063.8fi 

Rentals    357.413.49 

Operating    2,444.200.74 

Maintenance    1,492.756.17 

Reconstruction    812,227.45 

Miscellaneous    569,103.20 


Total   $6,095,764.91 


The  group  of  Miscellaneous  Expenses  above 
includes  expenditures  for  private  lines,  real 
estate  expenses,  taxes  and  interest. 

The  accounts  as  at  present  carried  on  the 
company's  books  for  the  Chicago  proportion 
include  certain  expense  which  should  be 
chargeable  against  the  toll  department.  The 
revenue  statement  shows  that  the  earnings 
from  toll  service  during  1909  amounted  to 
$588,827.50.  Against  this  amount  should  be 
set  up  those  expenses  which  are  incurred  in 
furnishing  toll  service.  In  this  case  a  con- 
siderable part  of  the  equipment  used  for  ren- 
dering  toll  service  is  used  for  that  purpose 
exclusively,  while  a  very  large  part  of  the 
property  used  mostly  for  exchange  purposes 
is  also  used  in  part  for  the  benefit  of  the  toll 
department.  It,  therefore,  follows  that  the 
operating  expenses  of  the  toll  department  con- 
sist of  two  classes:  namely,  those  which  arc 
chargeable  against  Toll  directlv  and  those  ex- 
penses which  are  joint  in  their  nature,  since 
they  are  incurred  for  both  the  exchange  and 
toll  service  and  must,  therefore,  be  appor- 
tioned so  as  to  charge  the  toll  department  with 
all  the  expense  which  it  has  incurred.  Unless 
this  separation  of  tin  Chicago  exchange  ex- 
pense as  now  shown  on  the  Chicago  ledger  is 
made,  the  exchange  service  will  be  increased 
in  expense  by  that  item  which  legitimately  be- 
longs to  the  toll  department 

\nportionments  have  been  made  of  the  op- 
.  rating  expert Kl  through  the  adjustment  of 
each  aCCOtinl  upon  a  basis  which  suggested 
itself  as  being  most  proper  in  each  instance 
I  hose  charge!  in  each  group  of  expense  which 

were  general  in  their  nature,  such  as  superin- 
tendence and  overhead  charges,  were  distrib- 
uted over  the  two  departments  in  the  same 
proportion  which  the  direct  expense  in  each 

department  bore  to  the  total  of  such  charges. 

(  Vrlain   cxpen  i      were   distributer!    upon  the 
basis  of  the  gross  earning!  <>f  the  two  depart 
lie  nt    .i,  most  nearly  reflecting  the  proper  dr 
inand  which  each  department  made  upon  the 
aCCOQnl  in  question     In  the  group  of  operating 
BCCOUntS  the  pay  roll*  were  distributed  with 


as  much  accuracy  as  possible,  according  to  the 
services  which  the  employes  were  rendering. 
Where  employes  were  engaged  exclusively  in 
toll  service,  such  as  the  operation  of  the  toll 
boards,  their  salaries  could  be  readily  dis- 
tributed. Since,  however,  the  exchange  serv- 
ice proper  of  the  company  performs  a  valuable 
service  for  the  toll  department  in  the  handling 
of  the  toll  message  after  it  is  delivered  in  the 
exchange  limits,  expenditures  for  this  purpose 
have  been  distributed  over  the  two  departments 
upon  a  basis  determined  by  the  number  of 
messages  which  were  handled. 

In  the  distribution  of  the  maintenance  ac- 
counts consideration  was  given  particularly  to 
the  units  of  property  in  each  department,  as 
for  example,  the  miles  of  wire,  cable  mileage, 
conduit  mileage,  etc.  In  the  distribution  of 
the  expenditure  incurred  in  the  maintenance 
of  the  subscribers'  station  equipment  and  such 
expenses  as  vary  directly  with  the  use  of  the 
substation,  the  unit  of  distribution  used  may 
be  called  the  "instrument-use"  basis. 

It  may  safely  be  assumed  for  the  purpose 
of  this  distribution  that  these  maintenance  ex- 
penditures are  incurred  because  of  the  use  of 
the  instrument.  This  use  is  determined  by  the 
number  of  messages  handled.  This,  however, 
is  not  true  with  respect  to  the  toll  service.  On 
all  originating  toll  calls  in  the  city  of  Chicago 
it  is  necessary  to  use  the  instrument  more 
frequently  than  the  number  of  toll  messages 
recorded.  On  such  business  it  is  necessary 
first  to  inform  the  long-distance  operator  that 
it  is  desired  to  get  a  message  to  the  party 
wanted.  A  second  use  of  the  instrument  is 
made  when  the  party  has  been  brought  to  the 
wire.  On  toll  messages  terminating  in  this 
city  the  instrument  is  used  only  once,  since 
the  use  is  the  same  whether  the  message  go- 
ing over  the  wire  is  a  toll  message  or  an  ex- 
change message.  Therefore,  in  order  to  dis- 
tribute those  expenditures  which  should  be 
separated  on  the  basis  of  the  "instrument 
use."  and  to  give  proper  weight  to  the  toll 
business,  it  is  necessary  that  all  originating  toll 
messages  should  be  doubled.  It  is  believed 
that  the  number  of  terminating  messages 
should  be  increased  by  a  percentage,  but  data 
is  not  available  to  determine  the  correct 
amount.  It  is  upon  the  basis  as  here  ex- 
plained that  expenditures  of  this  character 
have  been  distributed. 

The  general  expenses  of  the  company  rep- 
resenting the  salaries  and  expenses  of  general 
officers  and  other  administrative  expenses 
have  been  incurred  for  the  joint  benefit  of  the 
toll  and  exchange  departments.  They  have, 
therefore,  been  distributed  over  these  two  de- 
partments in  the  same  proportion  which  the 
direct  exchange  and  toll  operating  expenses 
bear  to  the  total  expenditure. 

In  this  adjusted  statement  of  operating  ex- 
nenses  the  expenditure  for  instrument  rentals 
has  been  reduced  as  explained  in  another  part 
of  this  report.  The  remaining  charge  for 
rental  purposes  has  been  distributed  over  the 
exchange  and  toll  upon  the  same  basis  as  the 
above  expenditures  pertaining  to  the  use  of  the 
instrument. 

In  addition  to  the  actual  cost  of  operating 
the  plant  it  is  necessary  to  make  provision  for 
various  factors  which  influence  the  operating 
expenses  in  important  resnects.  The  two  most 
important  charges  of  this  character  are  those 
imposed  on  the  comoanv  through  its  relations 
with  allied  corporations  and  a  nrovision  for 
the  yearly  depreciation  of  the  plant  which  is 
a  proper  operating  charge. 

WESTERN    ELECTRIC    SERVICE  CHARGE. 

The  American  Telephone  &  Telegraph  Co. 
owns  a  controlling  interest  in  both  the  Chicago 
Telephone  Co.  and  the  Western  Electric  Co. 
The  latter  is  purely  a  manufacturing  company 
engaged  in  the  manufacture  of  Hell  telephone 
apparatus  and  supplies.     In  a  contract 

was  entered  mi"  between  the  Chicago  Tele 

phone  Co.  and  the  W  estern  Klcctric  Co.  where 

ii\  the  latter  became  the  purchasing  agent  and 

furnished  tlx-  warehouse  facilities  for  the  tele 

phone  company.  This  relationship  was  prompt- 
ed b>  the  \cn  large  requirements  <>f  the  tele- 
phone company  <>f  those  supplies  manufac 

lured  by  the  electric  company  and  because  the 

latin  purchased  verj  heavily  of  copper,  wire, 

iron   and  other  tcleplu  ne  and  electrical  ma- 


terial for  its  own  use  and  the  use  of  other 
telephone  companies,  thus  enabling  it  to  se-'| 
cure  favorable  prices  on  its.  purchases.  The 
location  of  the  electric  company  in  this  city, 
made  the  adoption  of  the  warehouse  agree-1 
ment  very  favorable  to  both  parties  as  a 
means  of  eliminating  all  unnecessary  expense] 
of  duplication. 

Under  the  terms  of  this  contract  the  electric! 
company  agrees  to  deliver  to  the  telephone, 
company  all  telephone  appliances  manufac-j 
tured  under  the  license  of  the  American  Belli 
Telephone  Co.  and  all  telephone  transmitters! 
and  other  apparatus  leased  or  sold  by  the! 
American  Bell  Telephone  Co.,  and  also  tol 
purchase  and  to  deliver  to  the  telephone  com-ii 
pany  all  other  apparatus  and  supplies  specified! 
by  that  company  and  to  act  as  its  storage  andi 
warehouse  agent. 

The  Chicago  Telephone  Co.,  on  the  otherl 
hand,  agrees  to  purchase  all  of  its  supplies] 
from  the  Western  Electric  Co.  For  telephone' 
apparatus  manufactured  under  exclusive  licensel 
the  prices  paid  shall  be  the  uniform  prices'* 
paid  by  all  licensees  of  the  American  Bell  Tel-5 
ephone  Co.  On  cable  manufactured  by  the) 
Western  Electric  Co.  the  price  is  to  be  the] 
cost  of  manufacture  plus  a  profit,  which,  how- 
ever, shall  not  exceed  the  market  price.  On1 
the  purchase  of  other  material  for  the  tele- 
phone company  the  nrice  shall  be  governed  by 
the  open  market. 

For  the  service  thus  performed  by  the  elec-i 
trie  company  the  telephone  company  agrees  to> 
pay  monthly  a  charge  equal  to  2.87  per  cent' 
of  the  cost  of  the  articles  billed  and  credited 
during'  the  month,  excluding  bills  for  reissues' 
and  for  adjustments.    On  articles  furnished 
the   telephone  company  on  its  specifications'' 
and  not  manufactured  by  the  electric  com- 
pany the  latter  company  is  to  receive  an  addi- 
tional allowance  of  2  per  cent  of   the  cost. 
There  is  reserved  to  the  telephone  company 
the  right  to  purchase  in  the  competitive  mar-; 
kets  all  goods  contained  in  a  special  list,  which 
is  subject  to  revision  at  will. 

The  interests  of  the  telephone  company  are 
guarded  in  the'  contract  by  the  privilege  of 
purchasing  directly  for  its  own  use  whenever1 
it  can  secure  more  favorable  prices.  Since 
both  companies  to  this  contract  are  subsidiary 
to  the  American  Bell  interests  the  exercise  of 
such  privilege  could  be  prevented  because  of 
the  majority  control  of  the  stock  by  the  Amer- 
ican company.  Because  of  this  fact  the  re-; 
lationship  has  been  carefully  examined.  The 
percentage  to  be  added  to  the  invoice  cost  and 
representing  the  service  charge  was  deter- 
mined from  an  analysis  of  the  warehouse  costs 
of  the  Chicago  Telephone  Co.  before  this  con- 
tract was  entered  into,  and  a  clause  was  in- 
serted in  the  contract  whereby  excess  profits 
from  this  source  to  the  electric  company  over 
the  specified  amount  should  be  returned  to  the 
telephone  company.  During  one  year  a  sub- 
stantial return  was  made.  The  cost  of  operat- 
ing such  warehouse  facilities  as  the  company 
still  maintains  exceeds  the  amount  of  the  serv- 
ice charge  paid  to  the  Western  Electric  Co. 
The  facts  seem  to  indicate  that  the  company 
guards  its  interests  in  purchases  made  unler 
the  contract  in  question  by  the  checking  of 
prices  and  by  what  appears  to  be  ample  ac- 
counting restrictions. 

It  might  appear  that  a  company  purchasing 
so  large  an  amount  of  material  each  year  and 
to  which  delivery  is  to  be  made  in  the  same 
city  where  such  apparatus  was  manufactured 
would  In-  regarded  as  a  sufficiently  valuable 
customer  to  warrant  encouraging  business  re- 
lations rather  than  discouraging  them  by  the 
addition  of  a  service  charge.  However,  the 
contract  furnishes  the  telephone  company  with 
warehouse  facilities,  permitting  it  to  call  for 
and  to  return  large  amounts  of  material  with 
out  the  added  cost  of  warehouse  structures  and 
the  expenses  of  warehouse  employes.  The 
maintenance  <>l  a  warehouse  is  a  necessity  with 
every  large  company,  and  the  records  of  many 
companies  show  that  the  expense  of  operating 
such  service  exceeds  the  amount  here  exacted 
in  the  form  of  a  service  charge.  Whether  an 
undue  amount  of  supplies  is  being  earned  b\ 
the  corporation  outside  of  this  contract  could 
not  be  ascertained  The  investigation  of  the 
methods  under  which  the  terms  of  this  con 
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tract  were  being  carried  out  did  not  suggest 
any  reason  for  the  reduction  of  the  service 
charge. 

INSTRUMENT  RENTALS. 

Under  its  relation  with  the  American  Bell 
Telephone  Co.  that  company  supplies  the  Chi- 
cago Telephone  Co.  with  transmitters  and  re- 
ceivers for  the  instruments  used,  authorizes  it 
to  use  the  various  patented  appliances  of  the 
parent  company,  and  in  addition  thereto  ren- 
ders to  it  various  services  of  a  professional 
character.  For  these  benefits  the  telephone 
company  pays  an  annual  charge  amounting  to 
W2  per  cent  of  its  gross  earnings,  which  for 
the  entire  company  in  1909  amounted  to  $422,- 
326.  Of  this  amount  $3.55,711  represents  the 
Chicago  proportion.  This  amount  as  an  an- 
nual charge  is  so  large  that  the  conditions 
under  which  it  is  imposed  make  necessary  a 
most  careful  analysis. 

At  the  close  of  1909  the  company  had  in  use 
in  the  city  of  Chicago  205,738  telephones.  Un- 
der the  terms  of  the  contract  covering  the 
rental  charge  the  company  is  allowed  to  carry 
without  extra  charge  as  many  as  3  per  cent 
af  the  total  number  of  instruments  in  u.e,  but 
Dn  all  telephones  above  this  number  a  sep- 
arate charge  is  made.  It  is  believed  that  this 
mnual  payment  exacted  from  the  Chicago  Tel- 
ephone Co.  is  unreasonable  and  that  it  should 
not  be  considered  as  one  of  the  cost  of  sup- 
plying telephone  service. 

The  property  covered  by  the  rental  charges 
:onsists  of  an  induction  coil,  a  transmitter  and 
1  receiver,  which  are  reasonably  worth  $3.01 
per  set  at  current  prices.  Since  a  part  of  the 
expense  for  the  maintenance  of  this  apparatus 
is  met  by  the  Chicago  Telephone  Co.  and, 
:herefore,  included  in  its  operating  expense,  it 
is  believed  that  the  allowance  of  2  per  cent 
per  year  for  this  purpose  is  reasonable.  This 
ippears  especially  so  when  it  is  noted  that  the 
property  in  question  is  made  up  in  compact 
form  and  of  durable  material  and  well  pro- 
:ected  from  damage  in  case  of  slight  accident 
:o  the  instrument.  The  life  of  such  equipment 
s  approximately  ten  years,  requiring  on  the 
itraieht-line  depreciation  method  an  allowance 
}f  10  per  cent  each  year  for  depreciation.  On 
:he  4  per  cent  sinking-fund  basis  8%  per  cent 
would  be  sufficient.  It  is  believed  that  SV2 
per  cent  for  insurance,  taxes  and  interest  on 
:he  investment  amply  covers  those  items,  espe- 
:ially  when  the  security  for  the  instruments 
ind  the  certainty  of  receiving  the  return  is  so 
well  assured.  These  several  requirements  as 
1  basis  for  the  rental  charge  approximate  62 
:ts.  per  set  per  year.  If  a  10  per  cent  addi- 
:ional  allowance  for  instruments  is  made  over 
the  average  number  actually  in  use,  which. 
:onsidering  the  nearness  of  the  Western  Elec- 
:ric  Co.  and  the  resulting  quick  delivery  of 
:he  material  ordered  appears  fair  to  the  com- 
pany, the  total  number  of  instruments  on  which 
uich  charge  should  apply  is  not  far  from  215,- 
X)0.  The  rental  charge  of  62  cts.  per  station 
jer  year  would  reauire  $133,300  as  against 
£355,711  actually  paid. 

In  justification  for  the  payment  of  the  differ- 
?nce  between  these  amounts,  or  $221,411,  the 
Chicago  Telephone  Co.  receives  certain  serv- 
ces  from  the  parent  company  which  it  is 
Maimed  are  worth  the  amount  paid.  These 
services  consist  of  technical  advice  and  coun- 
■el  and  the  use  of  apparatus  patented  by  the 
jarent  company.  The  American  Bell  Co. 
md  the  associated  American  Telephone  & 
Telegraph  Co.  maintain  expensive  engineering 
lepartments  in  whose  workshops  and  labora- 
ories  are  solved  many  problems  concerning 
he  utility  management.  The  benefits  of  im- 
)rovements  and  economies  there  determined 
ire  given  to  the  subsidiary  companies.  They 
dso  receive  assistance  of  an  accounting,  legal 
ind  administrative  nature.  The  parent  com- 
>any.  it  is  claimed,  has  authorized  the  sub- 
;idiary  companies  to  use  apparatus  covered  by 
ts  exclusive  patents,  the  use  of  which  greatly 
mproves  the  service.  These  several  benefits 
lave  been  carfully  considered,  and  while  it 
nust  be  admitted  th?t  the  Chicago  Telephone 
Zo.  is  the  recipient  of  services,  some  of  which 
ire  of  a  substantial  nature,  it  is  doubted  if 
hey  warrant  the  expenditure  of  nearly  a 
uiarter  of  a  million  dolbrs  annually.  Flic 
Rlcago   Telephone  Co.  maintains  a  large  en- 


gineering department,  well  equipped  to  meet 
its  needs  and  in  charge  of  men  of  large  ex- 
perience and  unquestioned  ability.  The  same 
is  true  of  its  accounting  department.  The 
board  of  directors  contains  the  names  of  men 
of  unquestioned  financial  skill.  The  patents 
covering  certain  appliances  reported  to  be  in- 
cluded in  the  equipment  authorized  under  the 
contract  have  in  some  instances  expired  and 
the  same  apparatus,  or  other  apparatus  of 
equal  efficiency,  is  now  open  to  unrestricted 
purchase.  In  many  cases  the  original  purchase 
price  covering  such  patented  articles  which 
are  charged  to  capital  amply  discounts  the 
patent  privileges  and  additional  burdens 
should  not  be  imposed.  With  all  the  advan- 
tages of  the  service  which  its  own  well- 
equipped  departments  provide,  and  in  view  of 
the  other  facts  refered  to,  the  wisdom  of  mak- 
ing this  large  yearly  payment  for  more  or  less 
intangible  benefits  may  justly  be  questioned. 

If  the  Chicago  Telephone  Company  avails 
itself  of  the  technical  and  legal  services  which 
the  parent  company  can  furnish  it  would  seem 
the  better  course  to  have  the  latter  make  a 
proper  charge  therefor  when  incurred  instead 
of  having  the  majority  stockholder  receive 
each  year  a  fixed  percentage  of  the  gross  earn- 
ings for  services  which  may  be  questioned  as 
warranting  so  large  a  payment.  When  ex- 
penses for  such  services  are  incurred  they 
should  be  met  in  the  same  manner  as  any 
other  expenses  are  met,  when  they  must  be 
accepted  as  proper  costs  of  business.  To  place 
a  value  on  such  services  as  are  here  referred 
to  is  naturally  difficult,  but  from  all  the  data 
bearing  on  this  subject  it  is  believed  that  a 
reasonable  value  thereof  does  not  exceed  $75,- 
000  per  year,  and  there  is,  therefore,  excluded 
from  the  operating  expense  the  sum  of  $147,- 
000. 

DEPRECIATION  CHARGE. 

In  view  of  the  treatment  already  accorded 
this  subject  in  the  first  part  of  this  report  it  is 
sufficient  to  add  here  that  every  public  utility 
should  set  up  an  adequate  reserve  to  provide 
against  the  wasting  of  assets  through  depre- 
ciation. The  annual  provision  for  this  pur- 
pose is  a  proper  operating  expense,  and  to 
meet  it  the  utility  is  entitled  to  charge  rates 
sufficiently  high  to  cover  this  requirement  in 
addition  to  the  actual  cost  of  operating  the 
plant.  Such  annual  charge  should  be  credited 
to  a  Depreciation  Reserve,  against  which 
should  be  charged  all  replacements  and  re- 
newals. 

If  this  method  is  pursued,  the  Construction 
Account  on  the  corporation  books  will  always 
show  the  total  investment  in  plant  which  the 
company  has  made.  If  the  Depreciation  Re- 
serve is  properly  maintained,  its  credit  balance 
should  show  the  difference  between  the  cost 
of  the  plant  and  its  present  value.  In  order 
that  this  relationship  shall  exist,  it  is  necessary 
that  the  Depreciation  Reserve  be  retained  sole- 
ly for  the  purpose  for  which  it  was  created.  If 
charges  for  purposes  other  than  replacements 
and  renewals  be  made  against  the  reserve,  tin- 
credit  balance  will  not  represent  the  difference 
between  cost  and  present  value,  creating  a 
loss  which  should  fall  on  the  company  rather 
than  on  the  subscribers. 

As  a  general  rule,  public-service  corporations 
have  not  made  sufficient  provision  for  depre- 
ciation. No  proper  distinction  has  been  made 
between  current  maintenance  and  replace- 
ments. In  some  utility  fields  the  necessity  for 
making  proper  provision  for  depreciation  has 


not  been  fully  appreciated,  so  that  the  insuffi- 
cient accumulation  for  this  purpose  may  be 
attributed  more  to  a  lack  of  proper  statistical 
data  than  to  a  studied  effort  to  avoid  it.  What- 
ever may  have  been  the  prevailing  attitude  of 
public-service  corporations  generally  toward 
this  subject  in  the  past,  it  is  necessary  that 
proper  adjustment  be  made  at  this  time  to  in- 
sure a  guarding  of  the  interests  of  both  the 
stockholder  and  the  subscriber. 
»  The  first  step  in  the  cletermination  of  what 
constitutes  a  sufficient  charge  against  operation 
for  this  purpose  is  the  calculation  of  the  ap- 
proximate life  in  service  of  the  plant  as  a 
unit,  or  its  composite  life.  The  method  used 
here  is  one  which  is  believed  to  recognize,  in 
so  far  as  it  is  possible,  the  conditions  actually 
eucountered  in  the  practical  operation  of 
plants.  While  certain  of  the  items  are  esti- 
mates, and  must  necessarily  be  so,  they  are 
based  on  the  experiences  of  manv  plants  and 
substantiated  by  the  judgments  of  those  whose 
knowledge  and  experience  make  their  opinions 
valuable.  Table  VI  gives  the  calculated  com- 
posite life. 

The  first  column  shows  the  "appraised 
value"  for  the  classes  of  property  designated, 
the  determination  of  which  is  treated  at  length 
in  another  part  of  this  report,  which  figures 
are  used  as  the  basis  of  this  calculation.  The 
second  column  shows  the  salvage  value  of 
each  class  of  depreciable  property,  and  the  total 
represents  the  amount  which  could  be  obtained 
for  the  plant  if  dismantled  and  sold  for  junk 
In  the  next  column  is  shown  the  difference 
between  the  two  preceding  columns  which  rep- 
resents that  portion  of  the  plant  which  is  really 
subject  to  depreciation.  It  is  always  possible 
to  obtain  the  salvage  value  of  the  plant  which 
for  this  reason  is  not  considered  as  being  sub- 
ject to  depreciation.  The  total  of  this  column 
may  therefore  be  described  as  representing  the 
"wearing  value"  of  the  plant. 

The  average  life  of  the  different  classes  of 
property  is  shown  in  column  4.  This  table  of 
years  represents  expert  opinion  governing  the 
average  life  in  service  of  units  of  the  character 
referred  to.  and  is  based  upon  the  most  com- 
plete data  available  and  the  judgment  of  those 
familiar  with  properties  of  this  character. 
These  life  terms  have  been  generally  accepted 
as  reasonable  and  may  be  regarded  as  prac- 
tically standard. 

Column  5  shows  the  number  of  times  which 
each  group  of  the  plant  must  be  renewed  dur- 
ing the  longest  life  embraced  in  the  life  tables 
of  this  group.  In  the  above  table  the  longest 
life  is  fifty  years,  so  that  any  group  having  a 
life  of  ten  years  theoretically  would  be  re- 
newed five  times,  while  a  group  having  a  life 
of  twelve  years  would  be  renewed  four  and 
one-sixth  times  during  the  life  of  the  buildings, 
or  fifty  years. 

Column  6  shows  the  total  amount  of  money 
which  will  be  expended  for  replacements  in 
each  group  of  plant  during  the  life  term  of 
the  unit  of  the  longest  life,  as  shown  by  the 
frequency  of  renewal  in  the  preceding  col- 
umn. For  example,  aerial  cable  would  be  re- 
newed three  and  one-third  times  during  the 
life  of  the  buildings,  which  covers  a  period  of 
fifty  years.  The  appraised  value  of  the  aerial 
cable  is  $899,823.  The  total  amount  which 
would  be  expended  on  aerial  cable  replace- 
ment during  the  life  of  the  buildings  is  three 
and  one-third  times  the  appraised  value  of  the 
aerial  cable,  or  a  total  of  $2,249,566.  The  total 
of  column  6  thus  shows  the  total  expenditure 
for  maintaining  the  efficiency  of  the  plant,  in- 


TABLE  VI. — CALCULATION  OF  COMPOSITE  LIFE. 

Total 
No.  of  Expen- 
Times  diture  in 
Depreciable        Salvage    Wearing  Life  in    Re-  Fifty 
Classification  Property.  Value.        Value.    Years,  newed.  Years. 

Central"  office  equipment...      $3,047,412      $   789,482      S  3,157,930  10 

Underground  cable    1.394,627       1.318,388        3,076,239     25  2 

Underground  conduit   2.677,42.)    2,67.,42.->     40  IV, 

Verial  cable    S99.823  224.950  674, S67     15  3% 

Aerial   wire    1,665,441  999.265  666.176     12  4V< 

Poles  !   1,036.062    1.036,062     12  4", 

RuildWe  cable   182.574  36,515  146.059     30  l«s 

Subscribers'   station   3,012.727  150.636         2.862,091      10  5 

Private     branch  exchange 

Switchboards    819,007  169,801  679.206      10  5 

Buildings    1.648.378    1,648,378     50  1 

Furniture  and  fixtures   114.828    134. 82S       5  10 

Total    $20,448,304      ?3,6S9.043  $16,759,261 


$15,789,650 
6.152,478 
3.346,781 
2.249.556 
2,775,733 
4,316.925 
243,43a 
14.310.455 

3.396,030 
1,648.878 
1.34S.280 


Dollar- 
Years. 
$157,896,500 
153.811,950 
133.87L240 
33.743,340 
33.308.796 
51.803.100 
7.302,96i> 
143.104,550 

33.960.300 
82.41  S.900 
6.741. 40o 


$55,577,698  $837,963,030 
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eluding  the  original  construction  and  the 
necessary  replacement  for  maintaining  such 
efficiency  up  to  the  time  when  the  unit  of 
longest  life  shall  have  passed  out  of  service. 
This  total  amount,  according  to  the  table,  is 
$55,577,698. 

In  column  7  is  shown  the  product  of  columns 
6  and  4.  This  product,  which  becomes  the 
"dollar  year"  unit,  gives  proper  weight  to  each 
class  of  property  embraced  in  the  plant.  When 
both  the  life  and  the  amount  of  money  in- 
volved are  considered,  the  total  of  this  column, 
which  is  $837,963,036,  divided  by  the  total  of 
the  preceding  column,  or  $55,577,698,  shows  a 
life  of  fifteen  years,  which  may  be  accepted  as 
the  composite  life  of  the  plant  when  consid- 
ered as  a  unit.  It  is  believed  that  this  latter 
figure  is  approximately  correct  and  reasonable 
and  that  it  does  not  vary  materially  from  the 
middle  ground  in  the  range  of  opinion  as  to 
what  the  composite  life  of  this  particular  plant 
may  be. 

On  this  basis,  in  order  to  provide  for  the 
reconstruction  of  the  plant  at  the  expiration  of 
its  composite  life,  it  would  be  necessary  to  set 
aside  each  year  6%  per  cent  of  the  value  of 
the  depreciable  plant.  This  rate  assumes  that 
the  money  accumulated  for  depreciation  will 
be  permitted  to  lie  idle  until  needed  for  re- 
placement purposes.  This  course,  however, 
will  not  and  should  not  be  pursued.  Modern 
business  does  not  contemplate  the  idleness  of 
funds.  With  a  large  accumulation  for  future 
requirements,  the  money  should  be  used  in  a 
manner  which  is  reasonable  under  the  circum- 
stances. 

Such  a  credit  balance  may  be  used  in  va- 
rious ways.  The  money  might  be  placed  in  a 
vault  for  safe  keeping  where  it  would  not 
earn  any  interest.  It  might  be  invested  in 
certificates  of  deposit  or  bonds  which  could  be 
disposed  of  when  occasion  required.  Instead 
of  the  company  borrowing  from  banks  for  its 
current  needs  and  paying  interest  therefor,  it 
would  be  more  advisable  for  it  to  borrow  from 
the  reserve,  permitting  the  fund  to  earn  in- 
terest in  this  manner  and  without  any  loss  to 
the  company.  Further,  the  fund  could  be  in- 
vested in  new  construction  or  additions  to  the 
plant,  and  the  investment  in  this  manner  per- 
mitted until  it  is  necessary  to  draw  on  the  re- 
serve, when  the  additions  should  be  financed 
by  the  sale  of  stock  or  bonds,  and  the  pro- 
ceeds thereof  used  to  reimburse  the  fund. 
Whatever  sums  are  earned  by  the  fund  belong 
to  the  fund,  and  it  should  be  credited  with 
such  earnings.  Whenever  the  reserve  is  drawn 
on  for  investment  in  construction  a  liability  to 
it  should  be  recognized  and  the  fund  reim- 
bursed instead  of  making  adjustment  through 
the  Surplus  Account. 

The  amount  which  such  accumulations 
should  be  required  to  earn  will  vary  with  cir- 
cumstances. It  will  be  determined  by  the  re- 
quirements of  the  company  and  also  the  gen- 
eral money  market.  It  may  safely  be  assumed 
that  the  company  will  at  least  avail  itself  of 
the  current  price  of  money  or  4  per  cent,  al- 
though it  is  more  probable  that  the  reserve 
balance  will  be  used  in  the  company's  own  bus- 
iness. While  it  may  be  unreasonable  to  ex- 
pect that  the  highest  rates  of  interest  will  at 
all  times  be  secured,  it  is  reasonable  to  assume 
that  curent  rates  will  be  obtained  and  that  in 
the  investment  of  the  fund  there  will  be 
shown  that  degree  of  skill  and  care  which  can 
reasonably  be  expected  of  the  men  entrusted 
with  the  responsibility  of  management  of  so 
large  a  corporation. 

If  it  is  assumed  that  the  sums  set  aside  will 
draw  interest,  which  earnings  will  be  added  to 
the  principal,  it  will  not  be  necessary  to  set 
aside  6%  per  cent  each  year.  A  smaller  de- 
mand on  the  operating  expense  will  be  suffi- 
cient The  following  formula  affords  a  ready 
means  of  calculating  the  proper  requirements 
each  year  at  4  per  cent  to  accumulate  the  de- 
sired amount  at  the  end  of  the  composite  life 
of  fifteen  year*: 

Annual  rr<|iiirrmrnU  -  100  J  (  QjiVlrf  j  -  <-0M% 

The  tbove  formula  shows  that  the  invest- 
meflt  '>f  $4,994  eactl  year  at  4  per  cent  will 
amount  to  $100  at  the  end  of  the  fifteenth  year. 


The  percentage  computed  in  this  manner  is 
not  sufficient  when  known  conditions  are 
taken  into  consideration.  The  experience  of 
the  company  shows  that  property  is  not  always 
permitted  to  remain  in  service  until  it  has 
reached  the  point  where  replacement  is  neces- 
sary. Municipal  requirements,  the  demands 
caused  by  city  growth  and  the  rapid  growth  of 
the  company  itself,  occasion  expenditures  of 
this  character.  The  frequent  changes  in  tele- 
phone locations  due  to  subscribers  discontinu- 
ing their  service  or  removing  to  another  part 
of  the  city  resulting  each  time  in  the  loss  of 
certain  property,  also  make  the  actual  deprecia- 
tion in  excess  of  what  appears  necessary  un- 
der normal  service  conditions.  For  these  rea- 
sons, as  justified  by  an  analysis  of  expendi- 
tures covering  some  of  the  above  items,  the 
yearly  rate  of  depreciation  for  this  plant  may 
be  placed  at  hVz  per  cent. 

RETURN  ON  THE  INVESTMENT. 

In  order  that  utility  rates  will  be  equitable 
to  all  interests,  they  must  provide  not  only  for 
the  payment  of  operating  expenses,  taxes  and 
depreciation,  but  must  be  sufficiently  high  to 
provide  for  a  reasonable  return  on  the  invest- 
ment. While  the  common  law  insures  the  in- 
vestor in  the  right  to  this  return,  it  likewise 
protects  the  public  against  an  unreasonable 
rate  for  service.  Capital,  regardless  of  the 
character  of  the  investment,  is  responsive  to 
well-known  economic  laws,  so  that  it  is  im- 
possible to  arrive  at  what  constituted  a  reason- 
able return  without  regard  to  the  more  gen- 
eral factors  influencing  the  course  of  invest- 
ments. 

It  is  impossible  to  consider  this  subject 
without  appreciating  the  dual  character  of  the 
rate  of  return  allowed.  When  expressed  in 
terms  of  a  single  rate,  it  must  be  recognized 
that  such  amount  covers  two  distinct  elements 
of  cost,  one  of  which  is  the  rate  of  return 
allowed  to  the  investor  who  assumes  the  mini- 
mum of  risk,  and  the  other  the  return  to  those 
who  assume  the  risk  and  the  responsibilities 
of  management.  The  former  is  entitled  to  in- 
terest; the  latter  to  the  profits.  The  rate  of 
interest  can  readily  be  determined.  The  rate 
of  profit  will  depend  upon  the  nature  of  the 
business  in  question  and  the  conditions  affect- 
ing it. 

The  rate  of  profit  which  will  be  deemed  rea- 
sonable in  any  enterprise  varies  directly  with 
the  hazards  which  are  inherent  in  the  business, 
competitive  conditions,  the  fixedness  of  the 
investment  and  the  capacity  of  the  business  to 
adapt  itself  to  changing  conditions.  All  busi- 
ness is  more  or  less  uncertain  and  speculative, 
the  rate  of  return  gradually  becoming  less  as 
the  element  of  uncertainty  is  eliminated.  New 
enterprises,  the  necessity  for  which  has  not 
been  demonstrated  by  public  demand  and  whose 
credit  has  not  been  established,  are  largely 
speculative,  and  naturally  those  who  assume 
the  risks  are  entitled  to  relatively  high  profits. 
Dangers  in  the  necessary  methods  of  operation, 
the  probability  of  inventions  which  will  make 
much  of  the  investment  obsolete  and  the  de- 
gree of  exposure  of  the  property  to  damage 
by  the  elements  are  all  risks  calling  for  at- 
tention in  the  determination  of  what  consti- 
tutes reasonable  profits.  The  same  is  true 
with  respect  to  the  liability  to  competition, 
which  in  the  case  of  natural  monopolies  de- 
feats in  the  long  run  the  very  objects  which  it 
accomplishes  in  competitive  industry. 

The  merchant  or  manufacturer  who  has 
been  unfortunate  in  the  selection  of  his  loca- 
tion or  who  finds  his  business  slipping  from 
him  is  free  to  seek  other  fields.  lie  may  also 
close  his  business  entirely  in  periods  of  un- 
profitable operation  in  order  to  reduce  his 
losses.  His  term  of  operation  extending  into 
the  future  is  limited  largely  by  his  own  skill 
and  capacity.  The  public-service  corporation, 
with  its  large  fixed  investment,  is  required  to 
operate,  even  if  at  a  loss.  It  generally  op- 
erates under  a  franchise  of  limited  duration 
and  must  shape  its  policies  with  regard  to  the 
conditions  which  this  may  bring  about.  These 
conditions  tend  to  restrain  the  movement  of 
Capital  into  the  affected  industries,  or  dis- 
courage its  continuation  in  such  investments 

unless  compensated  by    returns   which  are 

highd  ill. in  those  secured  in  less  hazardous  or 


uncertain  fields,  and  requiring  less  skill  in 
management. 

The  above  conditions  in  a  measure  affect  the> 
rate  of  return  to  be  allowed  for  the  purpose 
of  this  investigation.  The  degree  of  risk  from 
invention  and  the  possibility  of  damage  beyond 
the  control  of  the  management  is  probably 
greater  in  telephone  utilities  than  in  any  other 
character  of  public  service.  In  this  instance 
the  company  is  operating  under  a  limited  fran- 
chise, which  fact  must  be  considered.  It  is 
also  subjected  to  competition  in  the  most; 
profitable  field  of  its  operation.  When  it  is 
considered  that  investments  can  be  made  in  j 
real  estate  mortgages  and  bonds  with  large i 
margins  of  safety  yielding  from  4%  per  cent 
to  6  per  cent  without  any  burdens  of  manage- 
ment, the  rate  of  6  per  cent  for  interest  in  this 
field  appears  reasonable.  As  an  offset  against 
the  risks  and  other  conditions  inherent  in  the  I 
business  of  the  Chicago  Telephone  Co.,  it  a 
believed  that  the  capital  invested  in  this  busi-i 
ness  is  entitled  to  a  profit  of  not  less  than  2 
per  cent.  The  combined  allowance  for  in- 
terest and  profit,  which  is  regarded  as  reason-, 
able  under  the  conditions  which  prevail,  is 
therefore  placed  at  not  less  than  8  per  cent.i 
which  rate  is  used  in  the  Income  Account  for 
the  Chicago  Exchange  service. 


Method  and  Costs  of  Repairing  Piles 
Injured  by  Marine  Borers.* 

In  the  course  of  some  wharf  construction 
for  the  Guatemala  Railway  Co.  in  Puerto; 
Barrios,  Guatemala,  it  became  necessary  to! 
deal  with  some  creosoted  southern  United 
States  piles  which  had  been  in  place  fori 
about  17  years.  These  piles  were  nearly  all 
of  them  in  fair  condition  excepting  at  and 
near  the  water  line,  but  at  this  belt  for,  say.j 
5  ft.  in  width,  most  of  them  were  badly  eaten, 
many  having  cavities  extending  completely 
through  them,  the  result  of  the  combined 
activity  of  the  teredo  and  limnoria.  The  ex-j 
pense  of  replacing  these  piles  with  new  ones, 
would  approximate  $50  each.  The  incentive 
for  saving  them  by  placing  some  reinforce- 
ment was  so  great  that  the  writer  gave  much 
time  to  its  consideration. 

The  first  idea  was  to  place  such  reinforce- 
ment by  using  a  chamber  clam-shell  like, 
each  half  of  which  should  have  a  semi-circu- 
lar opening  in  the  parting  line  of  the  bottom 
for  embracing  the  pile  when  clamped  about 
it,  and  which  would  admit  a  workman  after 
unwatering  the  chamber,  the  annular  space 
about  the  pile  being  first  calked.  A  test 
chamber  was  made,  but  trials  in  controlling 
it  against  the  effect  of  even  a  wind-chopped 
sea  of  moderate  force  proved  the  futility  of 
rapid  and  economical  manipulation,  and  the 
idea  of  working  in  the  dry  was  abandoned. 

Accordingly,  forms  were  prepared  for  plac- 
ing in  the  wet  about  the  old  piles  a  reinforced 
cement-mortar  envelope  which  should  have 
a  width  of  about  8  ft.  and  a  minimum  thick- 
ness of  2  ins.  These  forms  were  made  of 
No.  26  gage  galvanized  iron  shaped  into  cyl- 
indrical shape  with  a  slight  taper  and  10  ft. 
in  length.  A  2x3-in.  strip  of  pine  having  a 
length  of  8  ins.  greater  than  the  form  was 
attached  on  each  side  of  the  parting  line, 
which  was  up  and  down.  The  metal  was 
folded  about  the  strip  1  in.  on  to  the  3-in. 
side,  leaving  2  ins.  for  attaching  an  oakum 
strand,  which  was  needed  to  prevent  egress 
of  mortar.  Two  2x4-in.  stiffeners  of  same 
length  as  the  facing  strips  were  fastened  to 
the  form  at  the  one-third  point  as  shown  by 
Fig.  1.  A  collar  of  2-in.  stock  made  from 
narrow  blocks  was  provided  at  the  foot  to 
serve  as  a  gage  for  regulating  the  thickness 
of  the  mortar,  as  well  as  serving  to  calk 
against  in  closing  the  foot  against  the  escape 
of  the  mortar. 

The  mortar  envelope  was  reinforced  by  a 
wrapping  of  poultry  fencing  of  No.  16  gagf 
with  IMj-in.  mesh.  The  procedure  was  first 
to  scrape  off  the  mussel  growth  on  the  pile 
to  be  treated.  This  growth  forms  a  complete 
mat,  but  is  detached  quite  readily.     The  poul- 

•A  pnper  hy  T.  Howard  Unrnes  before  thr 
Hoston  Soclc-tv  of  KiiKlneeni  nn«1  printed  In  the 
.lotiinul  of  tli'e  Association  of  HnKlnecrlna  So- 
cio! Io-r. 
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y  fencing  is  then  put  in  place.  This  is  made 
}  into  a  roll,  8  ft.  long,  and  having  enough 
illness  to  lap  on  to  itself  several  inches 
hen  placed  about  the  pile.  The  form, 
;arly  buoyant  with  the  stiffeners,  is  then 
Dated  into  place,  first  having  been  provided 
ith  a  wreath  of  fluffy  oakum  affixed  to  the 


ig.  1. — Form   Used   in   Repairing   Pile  In 
jured  by  Marine  Borers. 


ollar.  The  facing  strips  are  closed  tightly 
rith  carriage  clamps  hung  from  them  by 
ords  of  such  length  that  when  the  clamps 
re  squared  into  horizontal  position  they  are 
l  the  proper  place  for  screwing  up  by  the 
ivers.  The  divers  are  naked,  and  their  fur- 
aer  duties  are  to  close  the  bottom  of  the 
orm  effectually  against  the  egress  of  the 
lortar,  watching  carefully  that  none  is  escap- 
ig  at  the  time  of  the  filling.  Steel  bars  8 
t.  long  of  %-in.  stock  are  hung,  one  in  each 
f  the  three  sections  of  the  form.    They  have 

shepherd's  crook  for  support  on  the  top 
dge  of  the  form,  and  are  used  for  slushing 
he  mortar  into  compact  state  as  it  fills. 

The  mortar  is  made,  1  part  cement  to 
bout  2  parts  sand,  the  latter  being  silica  and 
elected  as  coarse  as  possible,  say  0.18  mm. 
ffective  size.  It  is  assured  that  there  is  a 
ittle  overfill  of  cement.  The  operation  of 
illing-  is  carried  on  rapidly,  the  effect  of  the 
lushing  rods  being  supplemented  by  tapping 
vith  clubs  on  the  stiffeners,  resulting  in  se- 
uring  a  sound  mass  excepting  in  the  lower 
one  of  about  18  ins. 

It  will  be  noted  that  the  forms  were  made 
!  ft.  longer  than  the  reinforcement  cage, 
rhe  separating  of  the  sand  from  the  cement 
n  the  lower  portion  could  not  be  avoided 
inder  the  limitation  of  having  to  drop  the 
nortar  through  so  great  a  depth  of  water; 
iccordingly  the  reinforcement  was  made  to 
)ccupy  only  the  sound  part  of  the  envelope. 

Figure  2  shows  the  construction  and_  the 
inished  appearance  of  the  work.  At  times 
nuch  delay  is  caused  by  difficulty  in  sealing 
:he  foot  of  the  form.  It  is  useless  to  place 
:he  mortar  when  any  is  escaping  at  the  bot- 
:om. 

The  expense  of  this  treatment  is— labor 
(contract  price),  $8;  materials  (cement, 
fencing,  etc.),  $4;  a  total  of  $12,  to  which 
should  be  added  the  expense  of  experiment- 
ing and  overhead  charges. 

There  seems  good  reason  to  expect  a  fur- 
ther life  of  the  piles  thus  treated  as  great  as 
that  at  present  sustained. 

PROTECTION   OF  PILES  BEFORE  DRIVING. 

There  was  also  used  experimentally  on 
some  of  the  creosoted  piles  in  new  construc- 
tion in  the  same  work  a  reinforced  mortar 


protection  applied  in  the  following  manner: 
First,  wire  nails — about  12d. — were  driven 
thickly  over  the  protected  zone  for  one- 
third  their  length,  the  zone  being  10  ft.  wide; 
next,  the  nails  were  bent  over,  using  in  this 
operation  a  short  length  of  small  iron  pipe, 
which  was  not  only  expeditious  but  prevented 
the  nail  from  making  the  angle  close  to  the 
wood;  a  wrapping  of  poultry  fencing  of  the 
before-described  class  was  then  attached ;  a 
coat  of  Portland  cement  plastering  was  then 
applied,  being  thoroughly  troweled  in;  this 
was  about  %  in.  thick  and  was  treated  when 
set  by  _  a  grout  wash  of  Portland  cement 
mixed  in  a  solution  of  water  glass.  The  en- 
velope was  kept  wet  until  well  set.  In  respect 
to  the  water  glass  it  is  too  early  to  note  its 
effect  in  resisting  the  action  of  sea  water. 

The  driving  of  these  piles  showed  the  fol- 
lowing features  of  interest,  the  hammer  used 
being  a  regular  drop-hammer  weighing  2,500 
lbs.  Confining  the  drop  to  4  ft.,  the  envelope 
was  nearly  invariably  kept  intact;  above  this 
limit  of  drop  the  mortar  was  detached  more 
or  less,  occurring  nearly  always  at  those 
places  in  the  envelope  where  the  fencing  was 
in  contact  with  the  wood ;  the  mortar  was 
also  weakened  and  became  detached  through, 
the  influence  of  the  creosote  which  had 
cooked  out  of  the  pile  and  permeated  the 
mortar  as  it  lay  in  the  yard  exposed  to  the 
direct  sun  rays. 

The  cost  of  this  form  of  protection  was — 
labor  (contract),  $1.20;  materials,  about 
$2.50;  a  total  of  $3.70,  exclusive  of  overhead 
charges.  It  must  also  be  observed  that  the 
handling  cost  in  placing  the  piles  in  the  yard 
in  position  to  be  treated  was  additional  and 
amounted  to  a  considerable  item.  This  ex- 
pense applied  of  course  in  the  case  of  any 
desired  treatment,  such  as  coppering,  etc. 
More  care  in  dragging  out  the  above-de- 
scribed piles  over  the  ground  from  the  yard 
was  actually  required  than  in  the  case  of 
those  protected  with  copper  yellow-metal. 
The  expense  of  yellow-metal  covering  in  20- 
oz.  weight  was  three  times  that  of  the  mortar 
protection. 

Methods  and  Cost  of  Removing  Stumps 
From  a  Reservoir  Site,  Morgan- 
town,  W.  Va  * 

The  mountain  reservoir  of  the  Union  Utili- 
ties Co.,  designed  to  supply  Morgantown,  W. 
Va.,  with  an  auxiliary  gravity  water  supply 
system,  is  located  in  the  foothills  of  the  Alle- 
gheny Mountains,  about  6  miles  from  that  city. 
The  site  of  the  reservoir  was  heavily  wooded 
and  required  some  very  difficult  work  of 
stump  grubbing.  It  is  on  the  method  of  re- 
moval of  these  stumps  that  this  description  is 
written. 

The  trees  covering  the  reservoir  site  were 
principally  oak,  some  pine  and  chestnut,  with 
considerable  undergrowth  and  saplings.  The 


•Extract  from  a  paper  by  Victor  F.  Hammel 
reprinted  by  the  "Cornell  Civil  Engineer"  from 
the  "Contractor"  for  March  1,  1911. 


stumps  were  not  exceptionally  large,  very  few 
being  more  than  20  ins.  in  diameter,  the  run 
being  between  G  and  20  ins.,  with  an  average 
of  14  ins.  The  marketable  timber  on  the  site 
was  all  cut  by  a  lumber  mill  previously  and 
the  material  removed  from  the  ground.  As 
usual  on  such  operations  the  height  of  the 


Fig.  2. — Appearance   of    Repaired   Pile  In- 
jured by  Marine  Borers. 

stump  left  standing  was  usually  2  ft.,  which 
was  an  advantage  for  working  with  a  stump 
puller. 

The  soil  was  loamy  sand,  clay  and  gravel 
with  the  sand  predominating,  being  a  sedimen- 
tary deposit  washed  into  the  valley.  This 
valley,  surrounded  by  high  hills,  forms  the 
reservoir  site  at  the  junction  of  three  small 
mountain  streams.  The  clearing  covered  an 
area  of  28.1  acres. 

As  it  was  the  original  idea  to  excavate  the 
sub-soil  (which  had  to  be  removed)  with 
scrapers  the  removal  of  the  roots  was  an  im- 


Fig.  1 — Diagram  Showing  Method  of  Operating  Stump  Puller. 


With  the  beam  in  the  position  RS,  the  pulling  line  consisting  of  rods  and  chain.  Is  hooked  to 
the  hitching  chain  B.  and  the  team  of  horses  at  C  pull  in  the  direction  of  the  arrow.  When  at  R 
point  P  in  the  position  of  OP,  the  chain  B2  is  hooked  to  the  pulling  line  AD,  and  the  horses 
turned  for  a  pull  in  the  opposite  direction.  The  process  is  continued  until  the  stump  pulls  free 
of  the  ground.  As  can  be  seen  there  are  two  sets  of  hitching  chains,  A,  A.,  B,  and  B-,  by 
the  proper  use  of  which  the  lever  arm  can  be  increased  or  decreased,  resulting  in  a  greater  or  less 
force  being  applied  to  the  pulling  of  the  stump.  The  method  described  was  used  effectively  by  the 
writer. 
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portant  matter  as  the  progress  of  excavation 
is  greatly  retarded  by  the  presence  of  roots  in 
the  ground  even  though  these  be  small.  A 
saving  could  have  been  accomplished  had  the 
grubbing  been  left  to  be  done  by  the  steam 
shovel  which  was  later  purchased  and  put  in 
operation  for  the  construction  of  the  impound- 
ing dam  and  sub-soil  excavation.  The  grub- 
bing was  accomplished  by  means  of  a  stump 
puller  and  a  two-horse  team,  excepting  in  very 
difficult  places,  where  it  was  done  with  hand 
labor,  using  mattocks  and  shovels,  aided  by 
blasting. 

Blasting  the  stumps  to  loosen  the  soil  around 
the  roots  and  stringers  was  found  a  great  aid 
and  dynamite  was  used  whenever  the  stump 
was  large  and  firmly  rooted.  For  placing  the 
charge  a  small  hole  was  dug  in  the  ground 
under  the  base  of  the  stump  with  a  shovel  or 
a  hole  was  made  with  a  round  stick  or  bar. 
An  average  of  %  lb.  of  dynamite  was  used 
for  each  stump,  and  this  amount  was  found 
sufficient  in  obtaining  effective  loosening  for 
the  subsequent  removal  with  the  puller.  Fuse 
and  caps  were  used  in  discharging  the  dyna- 
mite. The  blasting  usually  preceded  the  puller 
a  sufficient  time  and  far  enough  in  advance 
not  to  delay  the  work.  Much  of  the  shooting 
was  also  done  at  noon  hour  and  after  quitting 
time. 

The  style  of  stump  puller  used  on  this  work 
is  shown  by  Figs.  1  and  2.  Such  a  device  can 
be  built  on  the  job  by  a  contractor's  force,  a 
blacksmith  being  able  to  shape  the  metal 
parts  and  the  whole  put  together  by  an  ordi- 
nary carpenter.  The  chains  and  bolts  should 
of  course  be  purchased  from  a  supply  house 
as  the  cost  of  making  them  amounts  to  a  great 
deal  more  than  they  could  be  bought  for.  The 
principle  of  this  puller  is  very  simple,  being 
merely  an  adaptation  of  the  principle  of  the 
lever.  It  was  found  on  account  of  the  soil 
and  root  growth  that  the  stumps  could  be 
drawn  out  of  the  ground  by  a  direct  hitch 
without  an  extra  device  for  vertical  pull,  as 
required  when  the  stumps  have  long  tap  roots. 

The  stump  puller  consists  of  a  long  beam, 
at  one  end  of  which  are  fastened  chains  for 
attaching  to  the  stumps  to  be  removed,  and 
to  the  stump  which  acts  as  the  anchor,  while 
the  opposite  end  is  mounted  on  an  old 
wagon  wheel  with  a  king  bolt  for  attaching  a 
whiffletree.  For  the  anchor  stump  a  very 
large  and  firm  one  was  selected  and  used  to 
pull  all  the  surrounding  stumps  without  mov- 
ing, this  being  accomplished  with  extra  length 
of  cfcain  and  extension  rods.  The  anchor 
stump  was  later  grubbed  by  hand.  A  team  of 
horses  was  hitched  to  the  boom  and  pulled 
by  traversing  in  the  path  of  an  arc  of  a  cir- 
cle backward  and  forward,  a  distance  of  about 
60°.  While  the  horses  are  turning  at  the  end 
of  a  sweep  the  short  chain  on  the  opposite 
side  of  the  bolt  attaching  the  anchor  line  is 
hooked  to  the  pulling  chain  and  the  horses 
pull  in  the  opposite  direction,  resulting  in  the 
continued  forward  pulling  of  the  stump. 
There  is  no  time  lost  in  making  this  change, 
it  being  accomplished  quickly,  while  the  horses 
are  turning.  Occasionally  when  the  stump  was 
very  firmly  rooted  some  of  the  heavier  roots 
were  chopped  loose  with  an  axe  and  later  dug 
out  by  hand. 

The  force  required  to  do  this  work  con- 
sisted of  one  team  and  driver,  two  men  for 
carrying  the  chain  and  grubbing  and  one  hitch 
man.  The  blasting  was  done  at  odd  times  and 
with  different  men.  No  special  foreman  was 
over  the  grubbing  gang,  the  supervision  of 
the  work  being  in  charge  of  the  general  fore- 
man, who  also  attended  to  the  other  work 
goins  on  at  the  same  time  on  the  job.  The 
hitehitg  man  spent  ;ill  his  time  making  the 
change  of  hitch  when  the  team  turned  at  the 
end  of  a  »weep.  The  long  and  heavy  chain 
required  two  men  for  handling  and  while  they 
ivere  un  ccupied  with  ibis  work  they  were 
kepi  but]  band  grubbing,  there  being  luffi 
i  jenl  work  of  this  nature  to  keep  them  con 

Itafltly  at  work. 

The  chainl  Uied  on  1  his  puller  had  seen 
considerable  use  on  a  steam  shovel  and  needed 
Constant  repairs  This  item  increased  the  unit 
<•(,•.!  of  the  work  quite  considerable  as  noted 
below.  mf 

I  h<  waves  paid  for  tram  work  were  $■*■  and 


for  labor  $1.50  per  day  of  9  hours.  The  fol- 
lowing is  the  average  cost  of  pulling  the 
stumps.  The  cost  of  the  puller  and  the  depre- 
ciation thereon  are  not  included  in  the  data. 

Cents 

Labor    14. q 

Repair's    02.0 

Dynamite  ami  blasting   09. 5 

Supervision   '   02.0 

Total   27.5 

The  stumps  were  dragged  away  to  a  storage 
pile  to  dry  for  subsequent  burning.  The  cost 
thereof  is  not  included  in  the  above  item. 
Some  of  the  stumps  were  so  large  and  heavy 
with  the  attached  roots  and  soil  that  it  re- 
quired four  horses  to  pull  them. 

The  major  portion  of  the  work  was  done 
during  the   spring  and  early   summer.  Al- 
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Hitching  Chains' 
Fig.  2 — Details  of  Stump  Puller. 


though  the  mud  made  work  disagreeable  at 
times,  it  was  found  easier  for  effective  grub- 
bing that  the  condition  of  the  ground  be  moist 
and  loose  so  long  as  the  mud  was  not  so  bad 
that  the  horses  could  travel  the  ground  with- 
out becoming  mired. 

The  grubbing,  like  all  the  remainder  of  the 
construction  of  the  reservoir,  was  done  by  the 
company's  own  organization. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  ENGINEERING  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Locomotive  Cr'anes. — Taper,  Gxii  ins,,  56  pp. 
Browning  Hoisting  Machy.  Co.,  Cleveland,  obio 

Contains  illustrations  and  descriptions  of  vari- 
ous types  of  locomotive  cranes  as  used  on  differ- 
ent classes  of  construction  work. 

Grab  Buckets  and  Tubs.  Paper,  9x6  Ins.,  54 
pp.    Brown  Hoisting  &  Maeby.  Co. 

This  is  tbe  latest  bucket  catalog  issued  by  tile 
company.  (lives  Illustrations,  descriptions  and 
line  drawings  of  (be  numerous  types  of  grab 
buckets  and  tubs. 


■Paper.  fiV4x3%  Ins.,  16  pp. 
>.,    Ifd.'i   Hallway  Kxcliange 


Creofoted  Blocks. 

A\.r   &    Lord    Tie  I 
I'.ldg.,  Chicago,  111. 

This  pamphlet  is  Illustrated  ami  contains  .1 

discussion  entitled  "A  Pew  Pads  About  Creo 
•  Oted  WOOd  Paving  Blooks." 

Foot*  Mixer. — Paper,  $x5tt  bis.,  80  pp.  Tho 

Poote   MIk,  Co..   IIS  So.   La  Salle  St.,  Chicago. 

This  catalog  OOntatm  Illustrations  and  descrip- 
tions of  11  number  of  types  of  machines  used  for 
various   puiposeH.     Line  drawings  showing  lay 
outs   for  distributing  plants  and    for   mixer  set 
Hps  me  given.     Also  contains  Complete  tallies  of 
BltCSi  Capacities  ami  weights 


Motors,  Generators  and  Engines. — Paper,  8 
10%  ins.    Allis-Chalmers  Co.,  Milwaukee,  Wis. 

Bulletin  No.  1074,  superseding  Bulletin  Nc 
1046,  lias  recently  been  issued  and  covers  direc 
current  motors  and  generators,  Types  H  an> 
HI.  giving  complete  illustrations  and  descrip 
lions. 

Bulletin  No.  1068  illustrates  and  describes  of 
rect  connected  Corliss  engines  of  the  Relianc 
pattern. 

Bulletin  No.  1083  covers  direct  current  motofl 
and  generators,  Type  K. 

Pile  Driving  Machinery. — Paper,  5x6%  ins.,  6 
pp.    Vulcan  Iron  Works,  Chicago,  111. 

This  is  catalog  No.  40  covering  pile  drivinj 
machinery.  Line  drawings  and  illustrations,  ta 
bles  of  sizes,  etc.,  are  given. 

Logging  Machinery. — Paper,  ll%xll%  ins.,  9> 
pp.    Clyde  Iron  Works,  Duluth.  Minn. 

This  is  a  very  complete  catalog  showing  illus- 
trations and  giving  descriptions  of  the  McGif 
fert  steam  log  loader  and  other  logging  machin- 
ery. 

Hoisting  Engines. — Paper,  12x9*4  ins.,  56  pp 
Clyde  Iron  Works,  Duluth,  Minn. 

This  is  a  complete  catalog  of  hoisting  engine! 
— steam  and  electric.  Illustrations  and  descrip- 
tions of  various  types  of  hoists  with  tables  o: 
sizes,  etc.,  are  given.  Attention  is  also  paid  tt 
machinery  parts,  derricks,  pile  drivers,  logging 
machinery,  etc. 

Avery  Motor  Trucks. — Paper,  ll%x8%  ins.,  31 
pp.    The  Avery  Co.,  Peoria,  111. 

This  catalog  is  completely  illustrated  anc 
shows  trucks  designed  for  running  on  soft 
ground  and  country  roads. 

Mill  Construction. — Paper,  9x6  ins.,  16  pp. 
Hennebique  Construction  Co.,  New  York  City. 

Showing  the  types  of  cotton  mill  buildings  de-, 
signed  and  constructed. 

Symons  Clamp. — Paper,  5x8V4  ins.,  6  pp.  Sy- 
mons  Clamp  Co.,  Kansas  City,  Kans. 

Folder  illustrating  the  Symons  column  clamp 
for  economical  concrete  column  construction. 

Lakewood  Concrete  Machinery. — Paper,  0V2H 
6V2  ins.,  8  pp.  The  Ohio  Ceramic  Engineering 
Co.,  Cleveland,  O.  W.  Van  R.  Whitall,  Inc.,  500 
Hudson  Terminal,  New  York  City,  Sales  Agents. 

This  folder  illustrates  mixers,  hoists,  towers, 
dump  cars,  buggies,  buckets,  industrial  track, 
etc. 

Instruments  of  Precision. — Board  cover,  6x9 
ins.,  212  pp.  C.  L.  Berger  &  Son,  37  Williams 
St.,  Boston.  Mass. 

This  is  a  complete  catalog  of  surveying  in-> 
struments  manufactured  by  this  company  and 
contains  illustrations,  descriptions  and  tables  of 
sizes  and  prices  of  all  instruments  manufac- 
tured. The  book  is  also  a  manual  for  the  ad- 
justment and  care  of  instruments. 


Progress  of   Concreting  for  Panama  1 
Canal  Locks. 

Over  67  per  cent  of  the  concrete  for  the 
locks  is  in  place,  the  amount  at  the  close  of 
work  on  Oct.  7,  being  2,827,235  cu.  yds.,  out 
of  a  total  of  approximately  4,199,400.  A  total 
of  31,064%  cu.  yds.  of  concrete  was  laid  in  the 
locks  during  the  week  ending  Oct.  7. 

Gatun  Lochs. — Over  81.5  per  cent  of  the 
concrete  for  the  system  of  three  twin  locks  at 
Gatun  has  been  laid,  the  amount  in  place 
at  the  close  of  work  on  Oct.  7,  being  1,635, 164 
cu.  yds.,  out  of  a  total  of  2,000,000. 

Miraflores  Locks. — Over  33.5  per  cent  of  the 
concrete  for  the  system  of  two  twin  locks  at 
Miraflores  was  in  place  on  October  7,  the 
total  amount  on  that  date  being  156,631  on. 
yds.,  bucket  measurement,  out  of  a  total  of  ap- 
proximately 1,362,000. 

l'cdro  Mij/ucl  Lochs. — Concrete  work  in  the 
locks  at  Pedro  Miguel  is  over  87  per  cent  com- 
pleted, 735,110  cu.  yds.,  out  of  a  total  of  837,- 
400  bucket  measurement,  having  been  placed 
at  the  close  of  work  on  October  7. 


Snubbing    Posts    for    Panama  Canal 
Locks. 

A  requisition  has  been  made  on  the  Wash-  , 
ington  office  lor  5S5  snubbing  posts  .it  which 
ships  maj   tie  up  iii  the  lucks  or  approaches. 
These  posts  are  to  be  a  lU-in.  shell  casting' 
anchored  6   ft.   in  the  masonry  by  a    lV4-in.  5 
bolt.    After  they   ate  anchored  they   will  he] 
filled  with  concrete.     There  are  two  types,  one 
of  which  will  project  36  ins.  above  the  ma- 
sonry of  the  lock  walls;  and  the  other  to  pro-  \ 
[eel   II  ins.    On  tbe  approach  walls  they  will 
be  from  50  to  60  ft.  apart  and  on  the  luck 
walls   will   be  staggered   every    100   ft.      The  k 
large  posts  will  be  26  ins.  in  diameter  .it  the  j 
base  and  the  small  ones  22  ills. 
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jnorance  of  the  Coefficient  of  Sliding 
Friction  Between  Rock  Substrata 
a  Cause  of  Dam  Failures. 

Eleven  years  ago  a  large  masonry  dam  at 
istin,  Tex.,  failed  by  the  sliding  on  each 
ler  of  the  horizontal  strata  of  the  rock  on 
lich  the  dam  was  founded.  On  Sept.  30 
large  concrete  dam  failed  at  Austin,  Pa., 
d  failed  according  to  the  best  evidence 
ailable  from  the  same  cause. 
Engineer  writers  drew  many  lessons  from 
2  Austin,  Texas,  dam  failure  and  the  same 
d  other  lessons  are  now  being  deduced  by 
Em  from  the  Austin,  Pennsylvania,  dam  fail- 
e.  Such  labor,  however  great,  is  well  worth 
lile;  the  consequences  of  ignorance  are  too 
sastrous  to  permit  it  being  granted  any  par- 
>n.  There  can  be  no  palliation  of  such  a 
saster  as  occurred  at  Austin,  Pa. ;  nor  can 
ere  be  permitted  even  the  thought  of  shift- 
g  the  blame  for  it  from  where  it  belongs 
nether  it  appertains  to  the  design,  the  con- 
ruction  or  to  the  caretaking  after  comple 
)n.  Partisan  devotion  to  a  man  or  a  body 
:  men,  to  a  profession  or  a  policy,  has  no 
ace  in  fixing  responsibility  in  cases  like  this 
ie.  Nor  can  it  be  permitted  any  influence 
proportioning  a  divided  responsibility. 
The  circumstances  at  Austin,  Pa.,  give 
:arly  positive  evidence  that  the  builders 
:ontractors)  were  not  at  fault.  All  reports 
sert  the  concrete  to  have  been  of  good  qual- 
|  The  mere  fact  that  the  dam  wall  cracked 
rough  and  moved  out  in  full  height  sections 
ithout  breaking  down  is  almost  certain  in- 
cation  that  the  material  was  sound.  Finally 
,e  fact  that  partial  failure  occurred  months 
:fore  the  final  failure  and  that  its  cause  was 
itermined  and  was  not  poor  construction 
impletely  absolves  the  builder  from  respon- 
bility. 

Turning  now  to  the  engineering  and  to  the 
iretaking  after  completion,  the  evidence 
lows  both  to  have  been  faulty.  The  initial 
lilure  was  due  to  faulty  engineering  alone, 
he  continuation  of  the  initial  failure  to  final 
sstruction  was  due  to  faulty  caretaking 
one.  Unless  the  owner  restricted  the  engi- 
:ers  by  parsimony  or  interference,  in  making 
ie  original  design,  the  owner  certainly  can- 
st be  charged  with  any  portion  of  the  blame 
>r  the  initial  failure.  The  owner,  on  the 
)ntrary,  was  evidently  specifically  at  fault 
letting  this  initial  failure  be  continued  to 
lal  destruction,  when  he  had  months  in 
hich  to  adopt  preventive  measures.  Unless 
ie  engineer  was  unduly  supine  in  accepting 
e  owner's  neglect  to  remedy  the  initial  fail- 
*e  he  cannot  well  be  charged  with  sharing 


the  fault.  There  is  no  definite  evidence  that 
the  owner  restricted  the  engineering.  Also, 
there  is  no  evidence  to  show  that  the  engineer 
was  unduly  negligent  in  urging  repairs.  It  is 
a  fact  that  the  engineer  prepared  plans  for 
strengthening  the  ruptured  dam,  and  it  is 
also  a  fact  that  his  services  stopped  at  that 
point. 

As  an  engineering  journal  we  are  naturally 
most  interested  in  the  extent  and  nature  of 
the  fault  which  may  be  charged  to  engineer- 
ing in  the  case  of  the  Austin,  Pa.,  dam  fail- 
ure. Much  has  been  said  of  the  responsibility 
of  upward  water  pressure  for  this  failure. 
Whatever  importance  the  flotation  theory  may 
have  in  dam  design  in  general,  no  up- 
ward water  pressure  is  needed  to  account  for 
the  failure  of  the  Austin,  Pa.,  dam. 

Let  us  recall  that  the  dam  was  founded  on 
horizontal  rock  strata.  The  excavation  for 
a  foundation  bed  on  these  strata  was  just 
deep  enough  to  get  sound  rock.  The  founda- 
tion bed  was  grouted  to  secure  adhesion  be- 
tween it  and  the  concrete  dam  bottom.  An- 
chor bolts  were  set  across  the  joint  extend- 
ing up  into  the  concrete  and  down  into  the 
rock.  At  the  heel  of  the  dam  a  concrete  cut- 
off wall  4  ft.  wide  was  carried  down  4  ft. 
into  the  rock  foundation.  Now,  be  it  re- 
called, all  the  evidence  showed  that  the  ini- 
tial failure  was  due  to  the  sliding  of  the  rock 
substrata  on  each  other  at  a  level  below  the 
bottoms  of  the  anchor  bolts  and  therefore 
below  the  dam  base  and  cut-off  wall.  All 
that  held  the  dam  from  sliding  was  then  the 
friction  between  the  rock  strata. 

When  the  Austin,  Pa.,  dam  first  showed 
signs  of  failure  by  sliding,  Mr.  E.  Wegmann 
was  called  in  consultation  by  the  designer  of 
the  dam.  Mr.  Wegmann  estimated  that  at  135.4 
lbs.  per  cu.  ft.  the  concrete  dam  weighed 
113,190  lbs.  per  lin.  ft.,  and  that  the  horizon- 
tal thrust  of  the  water  was  78,031  lbs.  per 
lin.  ft.  of  dam.  From  these  figures  we  de- 
duce that  if  the  dam  were  to  resist  sliding 
solely  by  virtue  of  its  own  weight,  the  co- 
efficient of  sliding  friction  would  have  to  be 
greater  than  78,081  ^-  113,190  =  0.69. 

Since  the  face  of  the  dam  was  vertical, 
there  was  no  weight  of  water  assisting  in 
holding  the  dam  down.  Hence  all  that  had 
saved  it  from  failure  long  ago  was  the  exist- 
ence of  an  undetermined  amount  of  river 
gravel  and  soft  bed  rock  on  the  down  stream 
side  of  the  dam..  Let  any  considerable  part 
of  this  matter  be  removed  by  erosion,  and 
failure  was  certain  to  occur,  for  the  dam  it- 
self did  not  have  sufficient  weight  to  resist 
sliding.  We  make  this  statement  on  the  as- 
sumption that  the  coefficient  of  sliding  fric- 
tion was  less  than  0.69,  so  let  us  consider 
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briefly  the  soundness  of  this  assumption.  The 
following  coefficients  of  sliding  friction  are 
taken  from  Trautwine's  "Engineers'  Pocket- 
Book,"  and  are  based  chiefly  on  Morin's  ex- 
periments : 


Polished  marble  on  common  brick   0.44 

Common  brick  on  common  brick   0.64 

Soft  limestone  well  dressed,  on  the  same...  0.64 
Hard  limestone  well  dressed,  on  the  same..  0.38 

Masonry  and  brick  work,  dry  0.6  to  0.7 

Masonry  and  brick  work,  with  wet  mortar.  0.47 
Masonry  and  brick  work,  with  slightly  damp 

mortar    0.74 

Masonry  on  dry  clay   0.51 

Masonry  on  moist  clay   0.33 

Marble  sawed,  on  the  same,  dry  (by  Traut- 

wine)    0.40 

Marble    sawed,    on    the   same,    damp  (by 

Trautwine)    0.55 

Polished  marble,  on  the  same  (by  Traut- 
wine)   0.16 


From  these  data  it  is  perfectly  clear  that 
the  coefficient  of  sliding  friction  of  one  stra- 
tum of  smooth  stone  on  another  stratum  is 
approximately  0.4  to  0.5,  which  is  far  below 
the  coefficient  needed  to  prevent  the  Austin, 
Pa.,  dam  from  sliding,  if  only  its  own  weight 
was  available  to  resist  sliding.  It  is  also  ap- 
parent that  if  clay  seams  existed  between  the 
horizontal  strata  of  the  bed  rock,  a  coefficient 
of  friction  of  0.33,  or  less,  must  have  existed. 
In  the  face  of  such  facts  as  these,  need  we 
look  farther  for  a  reason  why  the  Austin 
dam  failed  ?  We  think  not,  for  here  was  a 
dam  built  with  no  factor  of  safety  at  all 
against  sliding,  even  if  we  assume  the  high- 
est coefficient  of  friction  on  record  for  stone 
on  stone. 

If  the  dam  was  so  unstable  in  itself,  it  may 
be  asked  why  it  stood  as  long  as  it  did.  The 
answer  is  not  far  to  seek.  For  most  of  its 
length,  if  not  for  all,  the  foundation  had 
been  excavated  to  a  depth  of  about  4  ft.  in 
the  soft  sandstone,  until  a  hard  stratum  was 
encountered.  The  4-ft.  layer  of  this  soft 
rock  and  its  superimposed  burden  of  river 
gravel  served  to  prevent  the  dam  from  slid- 
ing immediately.  Erosion  doubtless  removed  a 
portion  of  this  natural  bed  below  the  down- 
stream toe  of  the  dam,  and  left  at  least  a  sec- 
tion of  the  dam  unsupported  from  sliding, 
save  by  its  own  weight.   The  failure  followed. 

Precisely  the  same  phenomenon  occurred 
at  the  other  Austin  dam  in  Texas.  In  that 
case  the  erosion  of  the  soft  rock  below  the 
dam  had  progressed  far  enough  to  create 
quite  a  hole  in  the  bed  rock.  Sections  of  the 
Austin,  Texas,  dam  slid  bodily  down  stream, 
just  as  at  Austin,  Pa.  Both  dams  rested  on 
horizontally  stratified  rock,  the  rock  at  Aus- 
tin, Texas,  being  limestone,  and  that  at  Aus- 
tin, Pa.,  being  sandstone.  Clay  seams  are 
reported  to  exist  between  the  strata  in  both 
places. 
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In  Engineering  News,  May  30,  1901,  ap- 
peared an  article  entitled,  "Coefficient  of  Fric- 
tion in  Dam  Design,  and  the  Failure  of  the 
Dam  at  Austin,  Texas,"  by  H.  P.  Gillette. 
Mr.  Gillette  showed  that  the  weight  of  the 
dam  masonry  together  with  the  superincum- 
bent water  was  about  360,000  lbs.  per  lin.  ft. 
of  dam,  and  that  the  horizontal  thrust  of  the 
water  on  the  back  face  was  about  181,000 
lbs.,  so  that,  if  no  allowance  were  made  for 
the  back  nressure  of  the  water  on  the  lower 
side  of  the  dam,  the  coefficient  of  sliding  fric- 
tion was  0.5  at  the  time  of  the  failure.  Mr. 
Gillette  assumed  that  the  masonry  weighed 
145  lbs.  per  cu.  ft.,  but  it  was  subsequently 
found  that  it  weighed  only  125  lbs.  per  cu. 
ft.  The  effect  of  decrease  in  weight,  how- 
ever, is  almost  exactly  offset  by  the  back 
pressure  of  the  water  on  the  down-stream 
face,  so  that  it  is  verv  close  to  the  facts  to 
say  that  the  coefficient  of  sliding  friction  was 
0.5  at  the  time  of  failure. 

We  quote  from  Mr.  Gillette's  article  on 
the  Austin,  Texas,  dam  failure : 

Cohesion  between  strata  must  have  been  ex- 
ceedingly slight  when,  as  is  stated,  there  existed 
a  stratum  of  soft  material  that  did  not  even 
require  a  pick  to  loosen.  It  is  well  known  to 
quarrymen  that  even  in  beds  of  limestone  and 
standstone  that  are  themselves  very  solid  and 
strong,  the  cohesion  between  adjoining  beds  is 
practically  nil;  in  other  words,  after  cracking 
a  bed  vertically  it  requires  only  sufficient  force 
to  overcome  friction  to  move  it  horizontally  if 
there  is  a  free  face  in  front. 

The  question  then  resolves  itself  to  this:  What 
is  the  coefficient  of  friction  between  smooth  sur- 
faces of  stone?  Fanning  (quoting  Morin)  gives 
it  as  low  as  0.38  for  limestone  on  limestone  and 
0.33  for  stone  on  wet  clay,  and  parenthetically, 
we  might  add,  the  soft  material  between  lime- 
stone layers  is  quite  as  unctuous  as  any  clay. 
Trautwine  gives  the  coefficient  of  sawed  lime- 
stone dry  on  same  equal  to  0.4.  And  beds  of 
stratified  rock  often  have  faces  as  smooth  as 
sawed  stone. 

In  view  of  the  fact  that  part  of  the  limestone 
stratum  [under  the  Austin,  Texas,  dam]  did 
actually  go  out  with  the  dam,  there  is  not  the 
slightest  doubt  in  the  writer's  mind  that  failure 
was  due  to  no  other  cause  than  the  use  of  too 
low  a  working  coefficient  of  friction  by  the 
designers. 

Finally,  is  the  coefficient  of  friction  between 
stone  surfaces  a  well-known  constant?  In  a  dam 
66  ft.  high,  where  the  pressure  on  the  foundation 
was  not  less  than  7,000  lbs.  per  sq.  ft.,  is  the  co- 
efficient of  friction  the  same  as  for  small  blocks 
of  stone  used  by  Morin  and  others  in  determin- 
ing the  coefficients?  It  is  a  well-known  fact 
that  the  coefficient  of  journal  friction  is  by  no 
means  a  constant  during  motion;  indeed,  It 
decreases  rapidly  with  increased  pressure,  as 
Professor  Thurston  and  A.  M.  Wellington  have 
shown.  While  we  will  grant  that  the  coefficient 
of  starting  friction  between  iron  surfaces  in- 
creases as  the  cube  root  or  fourth  root  of  the 
pressure,  who  can  say  that  an  entirely  different 
law  does  not  apply  to  stone?  While  I  am 
Inclined  to  think  that  the  coefficient  of  masonry 
friction  does  Increase  with  the  pressure,  and 


while  the  failure  of  the  Austin  dam  is  accounted 
for  even  if  there  were  quite  an  appreciable  in- 
crease, still  it  seems  nothing  less  than  folly  to 
allow  only  a  factor  of  safety  of  1%  [against 
sliding]  where  the  exact  value  is  so  prob- 
lematical. 

No  other  theory  is  necessary  to  account  for 
failure  [of  the  Austin,  Texas,  dam]  than  the 
one  assuming  absence  of  cohesion  in  the  foun- 
dation strata,  due  to  stratified  form  and  vertical 
seams;  for  under  these  conditions  the  coefficient 
of  sliding  friction  of  smooth  strata  is  too  low 
to  resist  the  thrust  that  actually  existed. 

It  was  urged  that  further  tests  of  the  co- 
efficients of  sliding  friction  of  stone  on  stone, 
under  varying  unit  pressures,  were  sorely 
needed  by  engineers.  The  disaster  at  Austin, 
Pa.,  makes  such  tests  imperative,  if  the  engi- 
neering profession  is  not  to  suffer  seriously 
in  the  eyes  of  the  public.  It  is  our  belief  that 
the  American  Society  of  Civil  Engineers 
should  direct  the  making  of  friction  tests  of 
stone  on  stone,  stone  on  clay,  etc.,  under  ev- 
ery condition  that  occurs  in  dam  construction. 

Do  we  engineers  fullv  realize  that  we  owe 
nearly  all  our  tests  data  of  this  sort  to  a 
French  engineer,  Arthur  Morin,  who  con- 
ducted his  experiments  80  years  ago?  Do 
we  fullv  realize  that  Morin's  coefficients  of 
friction  were  deduced  from  tests  made  under 
relatively  light  pressures?  Do  we  fully  realize, 
that  there  are  no  test  data  in  existence  on 
the  friction  of  natural  strata  of  rock  on  one 
another? 

It  is  assuredly  to  be  hoped  that  if  any  in- 
vestigation of  the  Austin,  Pa.,  dam  failure 
is  undertaken,  it  shall  be  something  more 
than  an  airing  of  theories  on  "upward  pres- 
sures," "vacuums  in  dams,"  and  the  like.  We 
have  had  a  plethora  of  theories  and  a  paucity 
of  test  data  nearly  every  time  a  big  construc- 
tion catastrophe  has  occurred.  Let  us  learn 
more  of  the  basic  facts  by  experimental  tests, 
and  we  shall  probablv  waste  fewer  printed 
pages  of  paper  at  present  and  fewer  lives  in 
the  future. 


The  Need  for  More  Efficient   Use  of 
Water  in  Irrigating. 

An  engineer  who  designed  a  city  water  sup- 
ply system  solely  with  the  eye  of  laying  down 
a  certain  mileage  of  conduits  and  so  many 
reservoirs  and  other  structures  and  with  no 
thought  of  the  economical  distribution  and  use 
of  the  water  or  of  preventing  waste  and  mis- 
use would  universally  be  considered  as  having 
failed  of  his  entire  duty.  Engineers,  how- 
ever, have  for  years  designed  irrigation  sys- 
tems with  just  this  disregard  of  the  value  and 
use  of  water.  The  practice,  too,  has  come 
about  naturally  enough.  In  the  beginning  irri- 
gation enterprises  were  few  and  the  interest 
in  irrigation  development  was  only  occasional, 
so  a  supply  of  water  was  the  last  trouble  that 
obtruded  itself.  The  great  concern  was  to 
obtain  the  supply  of  money  for  construction 
work.  Again  these  irrigation  projects  were 
most  often  not  built  to  be  operated  by  the 
builders  but  solely  to  aid  in  the  sale  of  lands. 
The  original  builder  had  no  interest  beyond 


that  of  successfully  disposing  of  his  land. 
The  land  once  sold  and  the  money  collected,  he 
turned  the  works  over  to  the  new  land  owners 
as  quickly  as  fortune  would  let  him. 

To  expect  under  the  conditions  just  stated 
much  foresight  for  the  future  or  much  con- 
sideration of  the  conservative  use  of  irriga- 
tion water  for  the  moment  would  be  non- 
sensical. There  was  no  such  foresight  or  con- 
sideration in  most  instances,  and  this  result 
can  be  seen  today  all  through  the  irrigable 
west  in  water-logged,  cropless  lands.  To  get 
these  lands  to  bear  again  they  must  be  drained 
and  in  many  places  drainage  systems  are  being 
installed  frequently  at  a  cost  per  acre  fully 
equal  to  the  cost  of  the  original  irrigation 
system.  This  loss  of  invested  capital  and 
duplication  of  expense  to  recover  it  in  some 
part  is  not  the  most  serious  feature  of  f,he 
faulty  irrigation  engineering  of  the  past.  A 
matter  of  greater  importance  is  the  depletion 
of  available  irrigation  water. 

There  is  today  in  every  western  state  more 
irrigable  land  than  there  is  water  to  irrigate 
it.  Stated  otherwise,  if  every  available  drop 
of  water  were  stored  and  made  available  for 
irrigation  and  then  used  to  the  best  purpose 
there  would  still  be  an  enormous  area  of 
land  capable  of  producing  crops  if  watered 
which  must  remain  desert.  The  converse  is 
true  then  that  every  drop  of  water  levied  upon 
by  existing  irrigation  works  to  be  wasted  by 
over  irrigation  has  decreased  by  so  much  the 
acreage  that  can  ever  be  made  productive. 

Irrigation  'engineering  today  means  enor-' 
mously  more  than  the  imprisoning  of  water 
by  reservoirs  and  the  carrying  of  this  water, 
by  conduits  to  the  farm  lands.  It  meansr-: 
provision  for  the  efficient  distribution  of  the; 
water;  the  detection  and  prevention  of  wastes 
the  measuring  of  consumption,  and  finally 
knowledge  of  the  exact  duty  which  may  be; 
expected  of  water  and  beyond  which  any  con-, 
sumption  of  water  is  loss.  Because  of  this 
new  meaning  of  irrigation  engineering  we  give* 
space  in  this  issue  to  an  authoritative  article 
on  the  most  important  duty  of  water  investiga-' 
tions  which  have  yet  been  made  in  the  United 
States.  No  review  or  summary  of  this  article- 
here  would  add  to  its  force  or  clearness  and! 
we  shall  not  attempt  any.  There  is,  however!] 
one  thought  that  is  worth  emphasis. 

It  is  clear  that  maximum  efficiency  in  irri-i 
gation  farming  can  be  secured  only  througl 
intensive  scientific  cultivation  coupled  with  th<: 
use  of  a  minimum  quantity  of  water.  It  is 
however,  less  laborious  to  turn  on  water  thai 
it  is  to  cultivate  and  the  average  farmer  wil 
do  it.  He  will  do  it  because  he  always  ha; 
done  it  or  because  his  father  did  it  or  mosth 
because  he  can  under  present  conditions  do  in 
Every  irrigation  works  manager  will  tell  yoi 
that  the  farmers  along  his  canals  will  rui 
water  onto  their  lands  when  their  turns  conn 
and  just  because  they  have  the  right,  whethe 
the  land  needs  water  or  not.  The  only  wa; 
that  the  farmer  can  be  made  to  use  wate 
efficiently  is  to  charge  him  for  the  water  h> 
consumes  and  for  no  more  than  he  consume? 
This  means  metering. 
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Methods  and  Costs  of  Construction  on 
Contract  Eleven,  New  York 
State's  Barge  Canal.* 

Contributed  by  E.  J.  Becker,  AHHlHtanl  Bngiftear 
In  Charge  of  Contract  Eleven,  New 
York  Slate  H:irge  Omul. 

Lock  No.  5  was  one  of  the  first  locks  to 
be  built  on  the  Marge  (.'anal  It  is  about  fid  ft. 
from  the  bottom  foundations  to  the  top  of 
the  lock,  is  about  l'>0  ft.  long  and  contains 
28,000  cn.  yds.  of  concrete.  The  excavation 
was  started  during  December,  190f>,  and  was 


•Thin  Ih  the  Hi'i-onil  itrllele  of  u  M'I'Ipm  cover- 
ing th<-  entire  work  of  routine!  II.  Tin-  IIihI 
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done  with  a  70-ton  Vulcan  shovel,  equipped 
with  a  2%-CU.  yd.  dipper.  The  material  han- 
dled war.  Hudson  River  shale,  the  top  por- 
tion of  which  the  shovel  handled  without  blast- 
ing. The  material  was  loaded  in  1-cu.  yd 
dump  cars  and  hauled  by  dinkeys  to  the  north 
embankment  of  Lock  4,  an  average  distance 
of  about  I ,'200  ft  Through  some  misunder- 
standing, the  shovel  was  removed  while  there 
still  remained  about  1  Vfe  ft.  to  be  excavated. 
This  was  removed  later  with  pick  and  shovel 
al  a  considerable  cost. 

The   following  table  shows  the  labor,  coal 
and  dynamite  cost  of  steam  shovel  work  in 
Lock  o,  no  allowance  being  made  lor  depre 
nation,  interest,  etc.     A   total  of  28.000  cu 
yds.  were  excavated  in  7ii  shifts: 


Total.   Per  cu,  >■• 

Drilling    $f.,r.74  $0,202 

Dynamite    1.019  0.037 

Shoveling    8,790  0.314 

Transportation    2.H4-I  0.083 

Embankment    2.17.1  0.077 

Coal    1,122  0.0411 

Total    $21,H>2  $0,754 

Cost  on  embankment  includes  spreading  an 
compacting.  Cost  of  coal  was  $3.10  per  toi 
and  of  dynamite  $0.11  per  lb.  The  cost  C 
drilling  19,797  ft.  in  72  eight-hour  shifts  w; 
as  follows  :  J 

Total.    Per  lln.  f 

Labor,  eosi    $:i.!>ll  $0,197 

Coal    «»4         0.085 . 

Total   $4,805  $0,232; 

The  excavation  for  the  structure  was  lit 


ovember  1,  1911. 
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led  about  July  1,  1907,  after  which  a  %-cu. 
.  Ransome  mixer  was  set  up  near  the  lock, 
increte  was  then  mixed  and  placed  in  forms 
as  to  make  a  concrete  base  for  each  port 
>e.  These  bases  were  all  filled  to  the  same 
Ration.  Forms  about  3  ft.  square,  made  of 
n.  lumber,  were  placed  on  the  bases  and 


When  the  car  was  finished,  it  was  found  to  be 
so  top  heavy  that  it  was  necessary  to  hold  it 
upright  with  guys.  These  guys  were  fast- 
ened to  posts  set  in  concrete  at  a  distance  of 
about  120  ft.  from  the  center  of  the  lock  and 
spaced  about  50  ft.  apart,  on  either  side  of 
the  lock. 


1 — General  View  of  Belt  Conveyor  for  Transporting  Concrete  From  Mixer  to  Lock  5, 

New  York   Barge  Canal. 


e  port  pipes  placed  on  top  of  the  forms  and 
ought  to  line  and  grade  after  which  the 
rms  were  filled  with  concrete  up  to  the  bot- 
m  of  the  port  pipes.  These  port  pipes  weigh 
iput  2,800  lbs.  each  and  were  all  handled 
ith  an  A-frame  and  tackle,  but  when  once 
place,  they  were  out  of  the  way  of  all 
irms  and  concrete.  The  advantage  of  this 
ill  be  seen  later. 

While  the  port  pipes  were  being  put  in 
ace,  a  trestle  for  carrying  a  belt  conveyor 
as  erected,  extending  from  the  Haines  mixer 
hich  is  located  about  400  ft.  east  of  the  lock, 
rough  the  center  of  the  lock.  The  trestle 
as  built  in  three  sections,  the  first  from  the 
ixer  being  about  80  ft.  long,  the  second  150 
.,  the  last  600  ft.,  each  section  being  equipped 
ith  a  30-in.  Robins  belt  conveyor,  operated 
I  an  electric  motor,  Fig.  1.  Trie  000-ft.  sec- 
3n  was  built  of  round  timbers  about  12  ins. 
diameter  capped  by  a  4xl2-in.  piece  about  5 
.  long.  Two  12xl2-in.  timbers  were  placed 
ngitudinally  along  the  trestle,  with  rails  at 
andard  gage  spiked  on  top,  about  9  ft.  above 
le  foundation  of  the  lock  and  a  railroad  flat 
ir  placed  on  this  track.  On  the  flat  car  a 
•ame  work  was  constructed,  principally  of 
c8-in.  timbers.  This  frame  work  consisted 
f  a  tower  about  40  ft.  above  the  top  of  the 
lil  and  an  incline  of  22°  to  the  horizontal, 
ading  from  the  track  to  a  point  in  the  tower 
)out  24  ft.  above  the  rail.  The  tower  sup- 
Jrted  a  mast  carrying  a  45-ft.  boom,  which 
as  fastened  near  the  top  of  the  mast  at  one 
id  and  at  the  other  held  by  a  cable  fastened 

>  the  top  of  the  tower.    This  cable  passed 

>  a  winch  in  the  top  of  the  tower,  making  it 
Dssible  to  raise  or  lower  the  boom  through 
i  angle  of  45°.  The  boom  was  made  of  two 
lannels  fastened  about  3  ft.  apart  and 
luipped  with  a  belt  conveyor.  A  swinging 
ear,  operated  by  hand,  was  attached  to  the 
iwer  part  of  the  mast  so  that  it  was  possible 

>  swing  the  mast  and  boom  through  an  angle 
f  180°.  The  car  which  supported  this  struc- 
ire  was  propelled  by  a  rope  fastened  at 
ither  end  of  the  lock  and  passing  along  the 
de  of  the  car,  through  a  set  of  pulleys  and 
round  a  capstan  such  as  is  used  on  board 
lips.  With  this  apparatus,  the  car  was  pro- 
filed at  a  rate  of  about  5  ft.  per  minute. 

The  belt  was  run  along  the  trestle,  up  the 
icline  of  the  car. 

At  the  top  it  passed  over  a  pulley,  then 
ack  to  another  pulley,  located  just  below  the 
rst  and  then  to  a  third  pulley,  under  the  car, 

here  it  followed  the  idler  along  the  trestle. 


With  this  equipment,  concrete  work  was 
started,  the  concrete  being  fed  to  the  belts 
directly  from  the  lower  hopper  of  the  Haines 
mixer,  each  belt  dumping  its  load  into  a  hop- 
per which  automatically  loaded  the  next  belt. 
At  the  end  of  each  belt  there  was  placed  a 
scraper  made  of  the  belting,  which,  when  in 
good  working  order,  removed  any  mortar  that 
was  left  sticking  to  the  belt. 

The  first  concrete  that  was  sent  over  the 
belt  went  all  right  until  it  reached  the  boom 


chute  about  8  ft.  long  with  a  large  opening  at 
the  top  and  a  small  one  at  the  bottom,  was 
built  and  hung  at  the  end  of  the  boom. 

Concrete  work  was  started  again  and  went 
very  well  at  times,  considering  that  every- 
thing was  new  to  the  men  handling  the  plant. 
The  car  had  been  in  operation  about  a  week 
when  an  accident  occurred.  The  car  was  be- 
ing moved  forward  by  5  men  operating  the 
capstan  without  loosening  the  guys  that  were 
fastened  to  the  top  of  the  car.  The  strain 
becoming  too  great,  a  hook  near  the  post 
broke  and  let  the  guy  loose,  and  the  strain  in 
the  opposite  guy,  coupled  with  a  strong  wind 
that  was  blowing  at  the  time,  tipped  the  car 
over.  At  the  time  there  were  ten  men  work- 
ing on  the  car,  but  all  escaped  injury,  except 
one  man  whose  leg  was  broken.  However 
work  was  at  once  started  on  the  car  and  in 
about  12  days  it  was  again  in  working  order, 
but  this  time  there  were  two  guys  on  each  side 
of  the  car  and  a  man  detailed  to  look  after 
eadh  guy  so  that  it  could  be  loosened  or 
shortened  at  the  proper  time.  Concrete  work 
was  then  begun  on  the  floor  of  the  lock.  A 
strip  14  ft.  wide  was  left  through  the  cen- 
ter of  the  lock  where  the  trestle  was  located, 
to  be  put  in  by  other  means,  after  the  trestle 
had  been  removed.  The  work  of  erecting  the 
forms  was  carried  on,  on  both  sides  of  the 
lock,  so  that  as  soon  as  a  form  was  filled 
with  concrete  on  one  side,  the  boom  was 
swung  over  to  the  other  and  the  work  con- 
tinued with  little  or  no  interruption.  The 
belt  delivered  about  1  cu.  yd.  per  minute  in 
the  forms  and  by  swinging  the  boom  across 
the  form  and  moving  the  car  slowly  forward 
or  back,  the  concrete  was  deposited  in  layers 
of  any  desired  thickness.  Two  men  could  do 
all  the  necessary  handling  of  concrete  in  the 
forms. 

Some  difficulty  was  found  in  keeping  the 
scrapers  at  the  ends  of  the  belt  in  good  re- 
pair, so  that  a  considerable  amount  of  mortar 
found  its  way  past  the  scrapers  and  was  car- 
ried along  the  belt  and  after  dropping  off 
the  under  side,  formed  little  mounds  or  peaks 
of  concrete  that  looked  like  stalagmites.  At 
the  upper  or  far  end  of  the  long  belt,  a  jet 
of  water  was  fixed  so  as  to  wash  off  any  mor- 


Fig.  2- 


View,  Looking  Toward  Mixing  Plant, 
crete  Into  the 


on  the  tripper  car.  When  the  concrete  left 
the  end  of  the  boom,  the  speed  of  the  belt 
was  great  enough  to  throw  the  stones  out  of 
the  mortar,  which  stuck  to  the  belt  until  re- 
moved by  the  scraper.     To   remedy  this,  a 


of  Tower  on  Flat  Car  for  Distributing  Con- 
Lock  Walls. 

tar  that  escaped  the  scraper.  Later  the  amount 
that  escaped  and  was  washed  off  by  this 
stream  of  water  v  as  so  great  as  to  cause 
considerable  trouble  in  keeping  it  out  of  the 

way. 
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The  lock  walls  were  built  to  about  half  of 
their  height,  which  was  as  high  as  the  boom 
on  the  tripper  car  would  reach.  A  second 
flat  car  was  placed  on  the  track  in  front  of 
the  first  car  and  a  frame  work,  similar  to  the 
one  on  the  first  car,  was  built  on  the  two 
cars  to  a  sufficient  height  to  build  the  lock 
to  the  top.  Up  to  this  time  considerable  de- 
lay and  waste  had  been  caused  by  the  wet 
concrete  running  off  the  belt  unless  the  belt 
was  kept  in  the  center  of  the  idler,  which 
was  found  to  be  almost  impossible  on  ac- 
count of  its  length.  It  was  finally  decided  to 
mix  the  concrete  with  very  little  water  at 
the  mixer  and  place  a  spray  in  the  chute  at 
the  end  of  the  boom  on  the  tripper  car.  This 
arrangement  worked  very  well.  The  mortar 
did  not  stick  to  the  belts  or  separate  from  the 
aggregate,  the  amount  of  water  in  the  con- 
crete could  be  regulated  almost  instantly,  mak- 
ing the  concrete  of  any  desired  consistency 
and  the  belts  could  carry  a  much  larger  load 
without  losing  any  of  it. 

The  greatest  difficulty  with  this  plant  was  to 
provide  enough  forms  to  keep  it  working,  it 
being  possible  to  place  only  about  3  ft.  or  4 
ft.  of  concrete  in  a  form  at  a  time.  As  there 
were  no  derricks  to  handle  the  forms,  it  was 
necessary  to  make  them  as  light  as  possible, 
so  that  they  could  readily  be  handled  by  the 
carpenters.  They  were  made  of  %-in.  dressed 
timber  fastened  to  2x8-in.  studs  spaced  18  ins. 
apart,  the  forms  being  10  ft.  long  and  6  ft. 
high  and  held  in  place  by  an  8xl0-in.  ranger. 
These  rangers  were  braced  from  a  staging 
built  in  the  lock  chamber,  but  this  method  was 
soon  abandoned  and  %-in.  rods  anchored  in 
the  concrete  used  instead.  These  forms  were 
too  light  for  the  work,  were  very  difficult  to 
keep  in  line  and  were  too  heavy  to  handle  by 
hand. 

At  the  upper  end  of  the  lock  there  are  two 
core  walls  running  at  right  angles  to  the  lock 
forms.  These  core  walls  were  built  to  the 
top  on  which  a  track  was  placed  and  two  bot- 
tom dump  cars  used,  which  were  filled  at 
the  end  of  the  boom  and  then  run  along  the 
top  of  the  core  wall  and  dumped  wherever 


desired.  The  total  amount  of  concrete  placed 
in  Lock  5  and  the  core  walls,  by  the  belt  con- 
veyor and  tripper  car  was  about  30,000  cu. 
yds.  and  covered  a  period  of  about  eight 
months.  After  the  lock  was  finished,  the  trip- 
per car  was  dismantled  and  discarded  al- 
though belt  conveyors  were  used  in  the  con- 
struction of  Locks  4  and  6. 


An  Economical  Steel  Clamp  for  Con- 
crete Column  Forms. 

A  simple  and  economical  column  clamp  is 
shown  in  the  accompanying  illustration.  This 
clamp  was  used  on  the  construction  of  the 


Sketch   Showing   Symons  Clamp  for 
Column  Forms. 


Rialto  Building  in  Kansas  City  by  the  contrac- 
tor, Mr.  Geo.  H.  Siedhoff,  who  states  that  it 
has  proved  economical  and  satisfactory.  Mr. 
Siedhoff  states  that  he  estimates  the  cost  of 
labor  of  putting  on  the  clamps  at  4  cts.  each 
and  the  cost  of  removing  them  at  '2  cts.  each. 


The  estimate  below  is  given  to  show  a  com- 
parison between  the  cost  of  wooden  clamps 
and  the  Symons  clamps  used  on  such  a  build- 
ing as  the  Rialto  Building  in  Kansas  City. 
The  building  contains  700  columns  and  150 
columns  are  estimated  to  require  clamps  at  one 
time  with  six  clamps  per  column.  The  num- 
ber required,  then,  is  900. 

Cost  of  wood  clamps: 
Lumber  for  900  clamps'  at  12  ft.  each  = 

10,800  ft.  at  $20  per  M  $216 

Labor  at  10  cts.  per  clamp   420 

Tearing-  down  at  5  cts.  each   210 

Total   $84$ 

Cost  of  steel  clamps: 

900  clamps,   rent  for  60  days  at  15  cts. 

per  month   $270 

Transportation  and  return   40 

Labor  putting  on  at  4  cts.  each   168 

Labor  removing  4,200  clamps  at  2  cts.  each  84 

Total   $562 

No  salvage  is  figured  on  the  lumber  for 
clamps  as  it  has  little  or  no  value  after  hav- 
ing been  nailed  together  4  times  and  torn 
apart  4  times. 

The  clamp  is  shown  as  placed  on  an  octag- 
onal column.  Incidentally  the  sketch  illus- 
trates an  economical  method  of  constructing 
the  wood  form  for  this  type  of  column.  To 
reduce  or  increase  the  size  of  this  type 
of  column  the  width  of  the  4  inside  boards 
only  need  be  changed.  The  clamp  is  fast- 
ened by  means  of  the  triangular  pieces 
which  fit  over  the  clamp  bars  and  hold 
them  square.  A  tremendous  leverage  is  pos- 
sible with  the  wrench  which  is  shown.  An- 
other advantage  lies  in  the  arrangement  of 
the  holes  through  which  the  nails  or  locking 
pins  are  placed.  These  holes  are  so  arranged 
that  when  the  holes  through  the  triangular 
piece  are  adjusted  to  the  holes  in  the  clamp 
bars,  then  the  next  hole  outside  the  triangu- 
lar piece  is  partially  covered  and  vice  versa, 
so  that  by  driving  a  nail  through  the  partially 
covered  hole  a  fine  adjustment  may  be  effect- 
ed. The  clamps  are  made  by  the  Symons 
Clamp  Company,  Adams  street  and  Osage' 
avenue.  Kansas  City,  Kansas. 
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The  Construction  of  Three  Concrete- 
Lined  Shafts,  for  Bunsen  Coal 
Company,  Near  Clinton, 
Ind. — Methods  and 

Progress/1' 

The  Universal  Plant  of  the  Bunsen  Coal 
Company  is  so  called  because  this  brand  of 
cement  was  used  exclusively  in  the  construc- 
tion and  all  material  used  was  made  by  some 
one  of  the  subsidiary  companies  of  the  U.  S. 
Steel  Corporation.  The  Bunsen  Company  is 
itself  a  subsidiary  company.  In  the  construc- 
tion of  the  shafts  described  herein  the  com- 
pany has  departed  from  the  usual  practice  of 
lining  coal  mine  shafts  with  timber  and  has 
made  its  own  designs  and  used  concrete  for 
this  purpose  throughout  the  entire  depth  of 
the  two  main  l/oisting  shafts  and  the  venti- 
lating shaft.  These  shafts  arc  the  first  of 
their  kind  and  iize  to  be  sunk  in  Indiana  coal 
fields.  / 

Hoisting  Shafts, — The  hoisting  shafts  were 
located  190  ft.  apart.  The  ventilating  shaft 
is  located  400  ft.  from  the  hoisting  shaft 
called  No.  5.  Ground  was  broken  for  Shaft 
5  on  Oct.  24,  1910,  and  for  Shaft  4  on  De- 
cember 14,  1910.  These  shafts  are  of  the 
same  size,  21  ft.  10  ins.  x  10  ft.  10  ins.  They 
arc  of  circular  end  design  w',n  straight  sides. 
Shaft  No.  4  has  a  depth  of  228  ft.  and  No 
T,  a  depth  of  131  ft.  from  the  top  of  the  coil- 
ing to  the  bottom  of  the  No.  4  and  No.  fi 
coal  • '  am'  Kai  li  shaft  is  provided  u  ill)  I 
sump  IK  ft.  in  depth  below  the  cage  landing. 
The  shafts  are  divided  into  four  compart- 
ments, containing  two  cageways  and  two  pipc- 

•Abntrarted  and  rearranged  from  an  article 
by  A  V  A  ll.ii. I  Cormtructlon  KniclnoiT,  In 
"Mlri'-H  urn)  Mln<-r;ilH  " 


ways.  The  circumference  of  the  inside  of  the 
concrete  lining  is  56  ft.  with  a  clear  opening 
of  211  sq.  ft.,  comprising  168  sq.  ft.  for  the 
cageways  and  43  sq.  ft.  for  the  pipeways. 
The  ends  of  the  shafts  conform  to  a  radius 
of  5  ft.  The  shaft  buntons  are  of  concrete 
6x8  ins.  in  section,  reinforced  with  6-in. 
steel  channels  placed  5  ft.  centers.  The  cage 
guides  are  6x8-in.  Y.  P.  and  are  bolted  to 
each  of  the  concrete  buntons. 

The  steel  shoes  used  for  the  sinking  of 
the  No.  4  and  No.  5  hoisting  shafts,  from  the 
surface  of  ground  to  the  solid  strata,  were  of 
rectangular  design  forming  an  open  caisson, 
and  measured,  when  set  up  ready  for  sink- 
ing, 17  ft.  G  ins.  x  26  ft.  6  ins.  The  side  and 
end  plates  are  Vz  inch  thick.  The  corners 
were  all  stiffened  with  6x6x%-in.  angles.  The 
angle  for  supporting  the  12xl2-in.  jacking 
timber  was  riveted  to  the  side  and  end  plates 
and  extended  around  the  entire  shoe  on  the 
inner  side ;  these  angles  were  also  6x6x%  in., 
the  top  flange  being  14  ins.  from  the  bottom 
of  plate  or  the  cutting  edge  of  shoe.  The 
shoes  used  for  both  shafts  were  of  the  same 
size  with  the  exception  of  the  height;  at  the 
No.  4  shaft  this  was  6  ft.,  while  at  the  No. 
6  shaft  an  8- ft.  shoe  was  used. 

The  jacking  timber  was  bolted  to  tin*  side 
and  end  plates  of  the  shoe  with  1-inch  bolts, 
spaced  alternately  11  ins.  apart.  At  each  cor- 
ner and  under  the  timber  %x6-in.  plates  for 
stiffening  the  corners  were  riveted  to  the 
main  angles.  The  shoe  when  completed  for 
the  No.  4  shaft  weighed  12,000  lbs.  and  for 
the  No.  6  shaft  17,800  lbs. 

The  same  method  of  sinking  was  adopted 
for  both  hoisting  shafts,  namely,  for  sinking 
the  use  of  the  steel  shoe  for  guiding  the 
curbing  timber  through  the  soft  strata  The 
shoe    was    forced    through    this    material  by 


jacks  placed  around  the  jacking  timber  and 
using  the  weight  of  the  curbing  timber  to 
jack  against  and  sink  the  shoe.    Each  2%-in. 
jack  used  had  a  capacity  of  10  tons.    At  times 
as  many  as  30  were  in  use.    The  shoe  at  No. 
4  shaft  was  sunk  and  landed  at  a  depth  of 
42.5  ft.  below  the  top  coping  and  anchored 
in  the  blue  drift.    Mattocks  were  then  used 
to  chop  out  the  stiff  clay,  and,  as  excavation 
was  made  8xl0-in.  skin  timber  was  placed 
and  carried  down  40  ft.  below  the  shoe.  At 
a  distance  of  68  ft.  from  the  top  of  the  shaft, 
and  30  ft.  into  the  blue  drift,  there  was  en- 
countered a  layer  of  sand  and  gravel  18  ft 
thick  and  heavily  charged  with  water.  Thi 
pressure  at  this  point  made  it  impossible  for 
the  men  to  place  the  last  3%  ft.  of  skin  tim- 
ber before  reaching  the  hard  cemented  gravel 
Sheet  piling,  3  ins.  thick  in  5-ft.  lengths  was 
then  used  to  close  up  the  gap  and  driven  tc 
solid  foundation  with  sharpened  points.  Tin 
upper  ends  of  the  piling  were  well  spiked  tc 
the  timber  lining.    On  account  of  not  beiu> 
able  to  penetrate  the  hard  gravel  with  the 
piling,    the    heavy    pressure    from    sand  am 
water  began  to  exert  itself  at  the  bottom  o 
the  piling,  making  it  necessary  to  place  tin 
concrete  shaft  lining  here  without  delay.  / 
base  for  supporting  the  first  section  was  err 
out  around  the  entire  shaft  to  a  width  of  Ht 
ins.  and  the  entire  space  between  the  clear 
ance  line  of  the  shaft  and  the  face  of  thjl 
timbering  was  filled  with  concrete  to  a  ver(| 
heal  depth  of  5  ft.     From  this  point  to  th 
top  of  the  coping  the  concrete  lining  wa|| 
placed   with  an  average  thickness  of  27  itU 
on  the  sides  and  18  ins.  at  the  circular  end 
of  the  shaft.     To  save  concrete  yardage  f 
the    four   shaft   corners,  6x8-in.  pieces  wcr 
placed    diagonally    acn  ss    the    corners   5  f 
apart    vertically.      These    were   covered  wit 
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L-in.  matched  boards  placed  in  advance  of  the 
:oncreting.  The  corners  were  filled  with 
land  as  the  lining  advanced.  Before  concret- 
ng  was  started  at  each  of  the  hoisting  shafts 
he  excavation  was  carried  to  a  depth  of  90 
:t.  below  the  surface  of  the  ground.  All 
:xcavation  was  made  to  the  full  measure- 
nents  of  the  outside  perimeter  of  the  timber, 
ind  of  the  concrete  lining  where  timber  was 
lot  needed  in  the  solid  ground.  The  ex- 
:avation  was  kept  to  a  correct  line  by  plumb 
)obs  suspended  from  a  template  placed  above 


and  bolted  in  position  at  the  bottom  and 
brought  to  the  proper  lines  of  the  shaft.  The 
concrete  was  then  mixed  in  a  cubical  mixer 
located  at  the  top  of  shaft,  poured  into  the 
bucket,  lowered,  distributed  into  the  form  by 
means  of  a  movable  chute  supported  on  a  tem- 
porary platform  at  the  top  of  each  form  sec- 
tion. 

The  concrete  buntons  were  placed  in  their 
openings  as  the  lining  advanced  and  were 
poured  together  with  the  concrete  walls;  how- 
ever, at  shaft  5  they  were  cast  on  the  sur- 
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NO.  4  HOISTING  SHAFT. 

Thick-  Total 

ness  depth  to 

of  bed  bottom 

Material.                        in  feet,  of  bed. 

Fill                                                 5.00  5.50 

Surface  soil                                     5.00  10.50 

Sandy  clay                                      8.50  19.00 

Hard  pan                                        1.00  20.00 

Fine  sand  (water)                         4.00  24.00 

Sand  and  gravel  (water)               4.50  28.50 

Fine  sand  (water)                         7.00  35.50 

Blue  drift  (clay)                            1.00  36.50 

Blue  sand                                       2.00  38.50 

Blue  drift                                       7.50  46.00 

Hard  clay                                      14.00  60.00 

Blue  drift                                       8.00  68.00 

Sand  and  gravel  (water)               6.00  74.00 

Clay                                                2.00  76.00 

Sand,  gravel  and  drift  (water).    6.50  82.50 

Fine  sand  (water)                         3.50  86.00 

demented  sand,  shale  and  gravel    6.50  92.50 

Shale                                              5.50  98.00 

Black  slate  33  98.33 

Coal                                                1-67  100.00 

Fireclav  and  limestone  boulders  12.00  112.00 

Black  slate                                    8.00  120.00 

Coal   75  120.75 


Section  Through  -Shaft  At  Top  Seam. 


SINGLE  GUIDE 


DOUBLE  GUIO£ 


Fig.   1 — Section,   Elevation   and    Details  of    Hoisting  Shafts. 


Fig.  2 — Section  and   Plan  of  Ventilating  Shaft. 


the  opening.  Derricks  were  used  at  each 
shaft  for  the  first  90  ft.  of  depth,  after  which 
a  head  frame  of  wood  replaced  the  derricks 
for  the  completion  of  the  shafts.  Wooden 
forms  for  the  concrete  shaft  lining  were 
used  at  all  3  shafts.  At  the  2  hoisting  shafts 
the  inside  form  only  was  necessary,  on  ac- 
count of  the  different  method  of  sinking. 
The  forms  were  generally  made  in  6  units, 
consisting  of  the  2  circular  ends  and  2  units 
for  each  side.  When  bolted  together  these 
formed  a  complete  section  around  the  entire 
shaft  and  measured  5  ft.  in  height.  The  lag- 
ging was  l%x6-in.  matched  Y.  P.,  stiffened  on 
the  sides,  in  the  center,  and  at  the  top  and 
bottom  witja  l%x6-in.  chord  pieces.  The 
segments  for  the  circular  ends  were  cut  from 
l%xl2-in.  boards.  The  entire  form  in  posi- 
tion was  braced  with  3  rows  of  4x6-in.  cross 
pieces,  placed  at  top  and  bottom  of  each  form 
and  bolted  to  the  framework.  The  surface  of 
the  lagging  next  to  the  concrete  was  given  a 
coat  of  oil  to  facilitate  the  removal  of  the 
forms.  The  method  of  placing  the  wooden 
forms  and  concrete  was  the  same  for  each 
shaft;  namely,  at  a  point  some  5  ft.  above  the 
bottom  of  the  excavated  portion  of  the  shaft 
a  wide  supporting  base  was  made,  usually  30 
ins.  wide,  extending  around  the  entire  shaft, 
this  base  supporting  the  several  sections  of 
concrete  lining  immediately  above  the  use  of 
hitch  timbers  or  other  temporary  planking. 
The  forms  were  lowered  in  sections,  nailed 


face  and  inserted  in  the  walls  as  they  were 
poured.  Four  complete  form  sections  or  20 
vertical  feet,  were  usually  poured  before  the 
removal  of  the  bottom  form.  No  forms  were 
removed  until  the  concrete  had  set  at  least 
24  hours. 

The  progress  of  the  work  on  the  hoisting 
shafts  was  as  follows: 

Shaft  4.       Shaft  5. 

Sinking  begun   Oct.  24,  '11  Dec.  14,  '11 

Sinking  completed  Apr.  14,  '11  May  26,  '11 

Depth  reached,  ft  235  131 

Area  of  shaft,  sq.  ft.  inside... 211  211 

No.  wks.  worked   26  22 

Aver,  progress  per  mo   40  30 

Greatest    progress    per  wk. 

sinking    21  16 

Greatest    progress    per  wk. 

concreting    36  51 

Aver,  depth  sunk  per  wk   10.7  7.7 

No.  wks.  sinking   22  17 

Aver,  depth  of  concrete  placed 

per  wk   21.4  26.2 

No.  weeks  concreting   11  5 

Aver,  depth  sinking  and  con- 
creting, per  wk   9.0  6.0 

Steel  shoe  carried  below  cop- 
ing   42.5  85.5 

The  progress  shown  is  very  fair  consider- 
ing the  bad  ground  and  extra  work  of  jack- 
ing the  steel  shoe  a  distance  of  42.5  ft.  in  the 
No.  4  shaft  and  85.5  ft.  in  the  No.  5  shaft 
through  sand  and  gravel  and  handling  the 
water,  which  sometimes  amounted  to  about 
400  gallons  a  minute  in  each  shaft.  The  fol- 
lowing tables  show  the  materials  through 
which  shafts  4  and  5  were  sunk: 


Black  slate   3.25 

Coal  No.  5  seam   5.00 

Fireclay  and  limestone  boulders  3.50 

Limestone    4.00 

Shale,  sandstone    2.00 

Sand  rock   6.00 

Fireclay,  shale  and  slate  mixed.  39.00 

Black  slate   5.00 

Coal    2.20 

Fireclay    4.30 

Fireclay  and  limestone   11.00 

Slate  with  limestone  boulders..  17.25 

Coal,  No.  4  seam   5.00 

Fireclay  and  limestone  boulders  11.00 
Slate  (bottom  ot  sump)   10.00 

NO.  5  HOISTING  SHAFT. 

Thickness 

Material.  of  bed 

in  feet. 

Fill    5.2 

Surface  soil    5.0 

Sandy  clay    6.0 

Clay  and  sand   5.6 

Fine  sand  (water)   1.0 

Sand  and  gravel  (water)   8.5 

Fine  sand  (water)   8.2 

Blue  drift  (clay)   37.5 

Sand  (water)   5 

Blue  drift    2.5 

Fine  sand    3.5 

Blue  drift    3.0 

Cemented  sand  and  gravel   5.0 

Shale    3.0 

Sand    1.0 

Black  slate    4.0 

Coal    2.2 

Fire  clay  and  limestone  boulders  8.0 

Black  slate    16.4 

Coal,  No.  5  seam   5.0 

Fireclav  and  limestone  boulders  ... 
Slate  (bottom  of  sump)  


124.00 
129.00 
132.50 
136.50 
138.50 
144.50 
183.50 
18S.50 
190.70 
195.00 
206.00 
223.25 
228  25 
239.25 
249.25 


Total 
depth  to 
bottom 
of  bed. 

5.2 
10.2 
16.2 
21.8 
22.8 
31.3 
39.5 
77.0 
77.5 
80.0 
83.5 
86.5 
91.5 
94.5 
95.5 
99.5 
101.7 
109.7 
126.1 
131.1 
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Ventilating  Shaft. — This  shaft  was  sunk  by 
the  weight  of  the  concrete  to  a  depth  of  84 
ft.  below  the  top  of  the  coping  through  the 


Section  Wrouph  s4~B 


DeTai/  of  Treat?  ana  fas^eningr 

Fig.  3 — Steel  Stairway  in  Shaft. 

sand  and  gravel  strata,  at  which  point  the 
steel  shoe  was  landed  on  solid  rock.  The  to- 
tal weight  sunk  to  this  point  was  1,000  tons. 

The  ventilating  shaft,  of  circular-end  de- 
sign with  rectangular  side  walls,  provides  for 
a  separate  airway  and  stair  compartment  lead- 
ing to  each  of  the  No.  4  and  No.  5  coal  seams. 
The  section  leading  to  the  No.  5  or  upper 
seam  measures  31  ft.  2  in.Xll  ft.  4  in.  in  the 
clear  on  the  center  lines  of  the  axes.  This 
section  has  a  depth  of  171.5  ft.  below  the  top 
of  coping  to  the  bottom  of  the  No.  5  coal 
bed,  and  is  divided  into  4  compartments,  con- 
taining 2  airways  and  2  stairways.  The  cir- 
cumference of  the  inside  of  the  concrete  lin 
ing  is  75.3  ft.,  with  a  clear  opening  area  of 
325  sq.  ft.,  comprising,  83  sq.  ft.  for  airway 
to  the  No.  5  seam,  98  sq.  ft.  for  the  airway 
to  the  No.  4  seam,  and  144  sq.  ft.  for  the  2 


stair  compartments.  The  airway  for  the  upper 
seam  is  7  ft.  4  in.Xll  ft.  4  in.  and  for  the 
lower  seam  8  ft.  8  in.Xll  ft.  4  in.  in  the  clear. 


the  bottom  of  the  No.  5  seam  to  the  bottom 
of  the  No.  4  seam.  The  depth  from  top  of 
coping  to  the  bottom  of  the  lower  seam  is 
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Fig.  4 — Steel  Shoe  Used  for  Hoisting  Shafts. 


The  ends  of  the  shaft  conform  to  a  radius  of 
5  ft.  8  ins.  After  leaving  the  upper  seam  the 
single  airway  and  stairway  is  carried  down 


271.5  ft.  The  circumference  of  the  inside  of 
the  concrete  lining  is  47  ft.,  with  a  clear  open- 
ing of  165  sq.  ft.    The  two  main  airways  are 
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Fig.  5 — Steel  Shoe  Used  for  Ventilating  Shaft. 


to  the  lower  seam.  This  section  measures  17 
ft. Xll  ft.  4  in.  in  the  clear  on  the  center  lines 
•  if  the  axes,  and  has  a  depth  of  100  ft.  from 


! 


Fig.  ft—  Largest  Open  Mine  Caitson  Sunk. 


Btri 

Concrete   in    Place    Before  Settling. 


separated  by  a  12-in.  reinforced  partition  wall, 
which  extends  from  the  top  coping  to  the  bot- 
tom of  the  upper  seam.  The  stairways  are 
separated  from  the  air  compartments  with  a 
5-in.  reinforced  concrete  curtain  wall.  This 
wall  is  tied  in  and  supported  by  6  in.X8  in 
concrete  buntons  reinforced  with  6-in.  chan- 
nels, spaced  5  ft.  centers.  These  buntons  also 
stiffen  the  concrete  side  walls  of  the  shaft  and 
support  the  beams  which  carry  the  steel  stairs. 
Fig.  2  shows  a  section  and  elevation  »f  the 
shaft  lining  and  the  division  of  compartments 
Fig.  shows  the  design  of  the  steel  stair- 
way leading  to  each  seam  in  the  ventilating 
shaft. 

The  steel  shoe  used  for  the  sinking  of  the 
ventilating  shaft  was  designed  to  conform  to 
the  shape  of  the  concrete  lining  24  ins.  thick. 
The  plates  were  '1-  in.  in  thickness,  having 
a  vertical  depth  on  the  hack  line  of  lining  26 
in  and  run  on  an  angle  of  45  degrees  from  the 
cuting  edge  to  the  inner  side  of  the  lining.  The 
side  pieces  an-  I!'  ft.  10  in.  long.  Seven  scr 
incuts  willi  spliee  bar  connections  formed  the 
end  circles.  The  firsl  section  of  concrete 
poured  filled  the  inside  of  the  shoe,  which  was 
fastened  to  the  lining  wall  by  ^4X244  in.  hi  tid- 
ing hats  spaced  IS  ins.  apart  around  the  entire 
shoe.  These  bonds  were  bolted  fasl  to  the  cut 
tiiiK  edge  at  the  top  to  prevent  buckling,  %-in 
bolls   spaced   every  .'!   ft    were  bolted  to  the 
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plates  and  through  the  concrete.  This  shoe 
weighed  11,000  lbs. 

The  first  excavation  was  made  with  derrick 
to  a  depth  of  10  ft.  below  the  surface.  The 
wooden  form  sections  for  this  depth  were  then 
placed  in  position  and  filled  with  concrete. 
As  the  weight  of  the  concrete  placed  settled 
the  shoe,  excavation  was  made  on  the  in- 
side to  permit  of  another  5-ft.  section  of  con- 
crete to  be  placed  on  the  top,  and  the  opera- 
tion repeated  until  the  solid  rock  was  reached. 
At  times  the  side  pressure  was  so  great  that 
the  concrete  walls  would  not  readilv  sink, 
when  by  flooding  the  outside  with  water  the 
friction  was  lessened  and  the  lining  walls 
settled.  To  tie  together  each  5-ft.  section 
of  lining  wall,  1  in.X4  ft.  round  steel  bars 
were  used,  in  bent  form,  spaced  2  ft.  apart 
around  the  entire  section  and  gripped  2  ft.  into 
each  section.  It  often  happened  that  one  end  of 
the  shaft  settled  more  than  the  other,  when 
mucking  at  the  lower  end  had  to  be  stoped 
and  continued  at  the  high  end  until  both 
came  to  the  same  level ;  however,  when  the 
shoe  was  landed  the  entire  shaft  was  found 
to  be  very  close  to  plumb  lines. 

The  advantage  of  sinking  by  this  method 
through  soft  ground,  over  that  of  using  curb- 
ing timber  and  jacking  the  shoe  down  by 
hand  was  not  only  in  the  progress  made  of 
35  ft.  per  month  at  this  shaft,  as  comoared 
with  25  ft.  per  month  made  at  the  No.  4  and 
No.  5  hoisting  shafts,  but  also  the  saving  in 
cost  by  eliminating  all  timber  and  in  pour- 
ing concrete  and  erecting  the  forms  on  the 
surface.  Fig.  6  shows  this  shaft,  with  con- 
crete walls  exposed  above  the  surface  be- 
fore settlement.  When  the  picture  was  taken 
60  ft.  of  lining  had  been  placed.  This  is  the 
largest  concrete  caisson  ever  sunk  in  this 
country  for  coal  mining  purposes  by  this 
method. 

The  total  depth,  171.5  ft.,  of  the  ventilat- 
ing shaft  was  lined  with  concrete.  The  in- 
side area  of  the  shaft  is  325  sq.  ft.  The  great- 
est progress  in  excavating  was  made  during 
the  week  ending  June  16,  when  at  a  depth  of 


126  ft.  20  ft.  was  excavated.  The  most 
concrete  lining  placed  in  any  one  week  was 
during  the  week  June  9,  when  at  a  depth  of 
91  ft.  35  lin.  ft.  was  put  in  place.  A  sum- 
mary of  the  progress  of  excavating  and  con- 
creting is  as  follows :  Total  number  of  weeks 
worked,  to  reach  bottom  of  No.  5  coal,  20; 
average  depth  sunk  per  week  (sinking  18 
weeks),  9.5  ft.;  average  depth  of  concrete  lin- 
ing placed  per  week  (concreting  15  weeks), 
11.4  ft.;  average  depth  of  sinking  and  con- 
creting for  20  weeks,  8.5  ft. ;  average  depth 
of  sinking  and  concrete  lining  placed  per 
month,  34  ft.  Steel  shoe  and  concrete  cais- 
son carried  down  84  ft.  below  the  top  of  cop- 
ing by  the  weight  of  the  concrete. 

The  following  table  shows  the  geological 
section  through  which  the  ventilating  shaft 
was  sunk : 


VENTILATING  SHAFT 

TO  NO.  5 

SEAM. 

Total 

Thickness 

depth  to 

Material. 

of  bed 

bottom 

in  feet. 

of  bed. 

Fill   

3.2 

3.2 

Surface  soil   

5.8 

9.0 

14.0 

23.0 

Sand,  gravel  and  drift  (water).  16.0 

39.0 

Blue  drift   

,   .  .  3.0 

42.0 

Sand  and  gravel  (water) 

.  .   .  9.0 

51.0 

30.0 

81.0 

14.0 

95.0 

Sand  rock   

16.0 

111.0 

Slate   

.  31.2 

142.2 

Coal   

  2.3 

144.5 

22.0 

166.5 

Coal  No.  5  seam  (bottom 

of 

coal)   

.  .  5.0 

171.5 

Waterproofing. — In  the  No.  4  hoisting  shaft 
waterproofing  was  started  at  the  temporary 
water  ring,  41.5  ft.  below  the  top  of  coping, 
and  the  following  method  was  used :  Strips 
of  2+6-in.  plank  laid  vertical  and  spaced  2 
ft.  apart  in  the  clear  were  spiked  to  the  in- 
side face  of  the  8X10  curbing  timber.  The 
strips  were  carried  up  to  a  point  6  ft.  below 
the  top  of  coping.  For  a  distance  of  8  ft. 
above  the  water  ring  and  where  the  water 
pressure  was  the  greatest  a  double  layer  of 
1X4  in.  matched  flooring  boards  were  used. 


These  were  nailed  horizontally  to  the  2X6  in 
strips.  All  water  running  between  the  skin 
timber  was  then  conveyed  back  of  this  lining 
and  between  the  intervening  spaces  of  strip- 
ping into  the  water  ring.  For  conveying  wa 
ter  from  the  ring  through  the  concrete  shaft 
lining,  4-in.  pipe  bleeders  were  placed.  After 
the  concrete  had  thoroughly  set  these  bleed 
ers  were  screw  capped  and  all  water  enter- 
ing the  shaft  was  shut  off.  From  a  point  8 
ft.  above  the  water  ring  to  the  surface,  a  sin 
gle  layer  of  flowing  boards  was  sufficient 
All  boards  were  primed  and  given  a  coat  of 
waterproof  paint,  this  work  being  done  on 
the  surface.  After  the  lining  boards  were  in 
place  a  coat  of  hot  asphalt  was  applied  in  sec- 
tions over  the  entire  surface.  A  layer  of 
Johns-Manville  asbestos,  waterproof,  4-ply 
fibre  was  placed ;  the  fibre  was  applied 
against  hot  asphalt,  adhering  to  the  lining 
without  nailing.  Each  section  of  fibre  was 
laid  with  a  3-in.  lap.  After  the  fibre  was 
placed,  a  second  coat  of  asphalt  was  applied 
to  the  paper  and  this  in  turn  given  a  coat  of 
heavy  waterproofing  compound  of  "Leak-No" 
brand,  placed  just  ahead  of  the  5-ft.  sections 
of  concrete  lining  when  being  poured. 

At  the  No.  5  shaft  the  water-proofing  was 
carried  down  to  a  distance  of  85.5  ft.  below 
the  top  of  coping.  The  only  difference  in 
method  used  at  this  shaft  was  that  lX4-in 
strips  were  used  back  of  the  lining  and  these 
were  laid  diagonally  on  a  30  degree  pitch  and 
spaced  12  ins.  apart  in  the  clear.  These  strips 
ran  from  the  center  line  of  the  shaft  to  each 
of  the  four  corner  pockets;  the  water  was 
then  conveyed  to  the  ring.  The  1  in.  matched 
lumber  was  all  laid  vertically  and  only  one 
layer  was  used  throughout.  However,  the 
method  adopted  in  each  shaft  was  satisfac- 
tory and  proved  absolutely  water-tight.  Fig. 
9  shows  the  view  at  the  top  of  the  shaft  look 
ing  at  the  waterproofed  lining  before  the  con- 
crete walls  were  placed.  Fig.  11  shows  the 
method  of  placing  the  waterproofed  lining. 

The  contractor  for  the  work  was  Walter  F. 
Patterson  of  Pittsburgh,  Pa. 
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A  New  Form  of  Expansion  Joint  for 
Concrete  Pavements. 

Expansion  joints  in  concrete  pavements  as 
they  are  now  generally  provided  are  made 
by  using  a  board  %  in.  or  1  in.  wide  and 
of  a  width  equal  to  the  depth  of  the  con- 
crete as  a  separator  of  the  concrete  sections. 
After  the  concrete  has  set  the  boards  are 
dug  out  with  more  or  less  difficulty  and  the 
spaces  they  leave  filled  with  a  mixture  of 
asphaltum  or  tar.  The  joint  thus  formed  is 
necessarily  much  larger  than  required.  In 
cold  weather  a  perceptible  depression  of  the 
street  surface  often  results,  while  in  warm 
weather,  when  expansion  takes  place,  the  ma- 
terial of  which  the  joint  is  composed  is  some- 
times forced  upward,  raising  the  top  sur- 
facing and  causing  a  "bump." 

A  new  form  of  expansion  joint  has  been 
devised  recently  which  can  be  made  as  nar- 
row as  the  circumstances  demand  so  that 
in  cold  weather  the  space  for  it  will  not 
cause  a  noticeable  depression,  while  warm 
temperatures  will  not  cause  the  joint  material 
to  be  forced  upward,  causing  the  "bump." 
This  joint  consists  of  an  inverted  wedge- 
shaped  joint,  a  part  of  which  is  a  space  re- 
served for  the  purpose  of  taking  care  of  the 
excess  material  of  which  the  joint  is  com- 
posed, so  that  it  will  not  be  squeezed  out 
above  the  confines  of  the  space  when  an  in- 
creased temperature  causes  the  expansion  of 
the  concrete  of  which  the  lavement  is  com- 
posed. The  joint  is  composed  of  a  thin  con- 
tainer, preferably  of  metal,  which  is  filled 
with  the  material  usuallv  used  for  filling  the 
joint.  Figure  1  shows  one  of  the  shapes  of 
these  joints.  The  joint  is  known  as  the 
"Hall-Wright"  expansion  joint  and  a  patent 
for  it  has  been  applied  for  by  William 
Wright  and  Harris  F.  Hall,  of  the  Wright- 


Hall  Engineering  Co.,  Fisher  Bldg., 
cago.  111. 


Chi- 


The    Contraction    and  Expansion  of 

Vitrified  Brick  Street  Pavements. * 

The  extent  of  injury  done  to  brick  street 
pavements  from  contraction  and  expansion  has 
been  greatly  magnified  on  the  one  hand,  and 


EngKontg 

Fig.  1  —  New  Form  of  Expansion  Joint. 

the  difficulties  in  preventing  any  injury  at  all 
has  been  enlarged  upon  to  an  exasperating  de- 

•Paper  by  Will  P.  Blair,  Corresponding  Secre- 
tary National  Paving  Brick  Manufacturers'  As- 
sociation, presented  at  the  ISth  Annual  Conven- 
tion of  the  American  Society  of  Municipal  Im- 
provements at  Grand  Rapids.  Mich.,  Sept.  26-29. 


gree.  We  freely  grant  that  there  are  behaviors 
in  structural  materials,  particularly  of  cement, 
brick  and  iron,  that  are  not  fully  and  com 
pletely  understood,  in  spite  of  the  research 
work  that  has  been  done  by  various  investiga- 
tors. But  that  is  no  argument  at  all  against 
the  use,  within  the  range  of  what  we  do  know 
and  even  beyond  that  which  we  know,  even  if 
we  should  encounter  hazardous  and  strange 
phenomena.  In  fact,  if  we  are  to  await  a  per- 
fect knowledge  and  information  concerning  all 
utilitarian  matters  but  little  progress  would  be 
made  and  we  would  be  without  the  enjoyment 
of  many  useful  and  pleasurable  things  in  life. 

The  city  of  Cleveland  has  afforded  a  field  of 
study  during  the  past  season  much  beyond  that 
of  any  locality  in  the  country.  The  season  has 
been  very  changeable  in  temperature.  Some 
times  a  variation  has  occurred  of  more  than 
40  degrees  within  a  period  of  one  week,  but  in 
the  experience  of  many  years  preceding  the 
temperature  has  not  been  subject  to  such  great 
variations.  While  it  is  entirely  fair  to  say  that 
75  per  cent  of  the  streets  of  Cleveland  are 
properly  cement  filled,  provision  for  expansion 
and  contraction  has  not  been  considered  of 
very  great  importance,  and  to  a  very  large  ex 
tent  has  been  neglected.  Even  with  the  streets 
built  under  contracts  calling  for  expansion 
cushions,  very  few  streets  are  found  where  the 
provision  exists.  In  spite,  however,  of  the  al- 
most entire  lack  of  provision  for  expansion 
and  contraction,  out  of  more  than  2,700  street 
intersections,  but  27  ruptures  occurred.  Twelve 
of  these  were  examined  personally  by  tin 
writer,  and  in  every  case  no  provision  for 
expansion  relief  whatever  was  found.  In  the 
remaining.  I  was  assured  by  Mr.  Abbott,  the 
engineer  in  charge  of  repairs  in  that  city,  the 
same  lack  was  in  evidence.  Throughout  the 
city  quite  a  few  cracks  occurred  away  from  in- 
tersections, but  these  are  not  reallv  serious  to 
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the  utility  of  the  pavement  because  it  very  sel- 
dom occurs  that  rutting  follows ;  at  the  worst, 
no  greater  injury  follows  than  that  which  oc- 
curs to  each  individual  brick  where  soft  fillers 
are  used.  In  no  case,  however,  have  they  oc- 
curred where  expansion  cushions  have  been 
provided. 

There  occurred  a  rupture  at  the  intersec- 
tion of  Decker  Ave.  and  East  80th  St.,  neither 
of  which  had  any  provision  at  all  for  expan- 
sion relief  along  the  curb  or  transversely.  The 
expansion  force  necesarily  found  relief  at  the 
intersection.  You  may  ask,  why  at  the  inter- 
section? Simply  because  it  was  the  only  place 
that  the  concentration  of  the  forces  found  in 
the  four  streets  could  concentrate.  The  force 
of  expansion  concentrated  at  the  intersection 
square,  in  comparison  with  that  directed 
against  any  other  portion,  was  the  greater  and 
so  the  resistance  was  weak  and  could  but  yield 
to  the  strain.    Any  other  part  of  either  street 


ft.  away  from  it,  but  the  shattering  and  the 
crushing  was  all  confined  within  that  portion 
of  the  street  improperly  constructed.  No  part 
of  that  portion  of  the  street  properly  con- 
structed was  harmed  at  all. 

It  so  happened  that  prior  to  the  construction 
of  the  Indianapolis  Motor  Speedway  a  tem- 
porary brick  surface  was  put  down  about  16 
ft.  in  width  and  200  ft.  long,  for  the  purpose 
of  merely  testing  a  brick  surface  as  to  its 
adaptability  as  a  race  course,  before  it  was 
finally  decided  to  brick  the  entire  track.  This 
particular  portion  was  poorly  constructed,  par- 
ticularly in  the  application  of  the  cement  filler ; 
the  interstices  were  neither  filled  completely  to 
the  bottom,  nor  were  they  full  and  flush  with 
the  surface.  And,  though  we  warned  of  dis- 
aster to  come  and  urged  that  it  be  eliminated, 
for  the  sake  of  economy  it  afterwards  became 
a  part  of  the  track  as  finished.  But  little  of 
this  entire  track  was  finished  with  the  expan- 


tion  received  the  greatest  rupture  from  the 
crushing  force;  the  pavement  sheared  in  the 
center  and  crept  on  the  sand  cushion  the  full 
width  of  the  brick  more  than  the  other  portion. 
The  other  portion  of  the  pavement,  being  uni- 
form throughout  in  strength,  did  not  show  a 
rupture,  but  simply  closed  up  the  crevices  from 
which  had  been  extracted  two  courses,  and 
stopped.  It  is  clearly  obvious  that  the  expan- 
sive force  of  this  portion  of  the  pavement  had 
found  ,  relief  in  compression.  Yet  in  this 
stretching  out  process  no  crack  occurred,  so 
tough  and  strong  was  the  pavement  in  its  mon- 
olithic structure. 

It  had  been  decided  by  the  owners  of  the 
speedway  to  change  an  overhead  bridge  to  a 
subway  passage.  This  change,  in  the  interest 
of  economy,  necessitated  taking  up  a  strip  of 
pavement  the  full  width  of  the  track.  The  su- 
perintendent, on  account  of  his  experience  as 
described,  was  a  little  at  a  loss  to  know  how  to 
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could  be  approached  by  the  force  of  expansion 
concentrating  from  but  two  directions,  but  in 
the  intersection  the  force  was  fourfold.  The 
compressive  resistance  was  no  more  than  in  a 
single  street,  so  that  a  rupture  followed.  Ob- 
serving gentlemen  in  the  neighborhood  in- 
formed me  that  it  raised  5  ft.  at  the  intersec- 
tion. A  nine-year-old  boy  with  mental  equip- 
ment for  accuracy  informed  me  that  the  men 
did  not  know  what  they  were  talking  about, 
but  that  he  did,  as  he  measured  it  with  a  rule, 
and  the  highest  portion  of  the  rupture  stood 
just  3%  ft.  above  the  sand  cushion.  It  could 
ejasily  be  discerned  that  there  was  a  slight 
movement  in  these  four  streets  at  a  distance 
away  from  the  intersection  or  more  than  100 
ft.  Evidences  were  apparent  that  along  with 
this  movement  had  been  an  outward  force 
pushing  against  the  curb,  increasing  as  it  ap- 
proached the  place  of  rupture. 

Fifty-six  hours  after  the  rupture  a  change  of 
more  than  40  degrees  in  temperature  had  taken 
place.  The  contraction  that  followed  drew  the 
pavements  away  from  the  curb.  Near  the  in- 
tersection and  next  to  the  curbs  on  either  side, 
the  contraction  showed  itself  to  be  a  full  inch. 

I  had  an  opportunity  to  observe  another  rup- 
ture while  the  expansive  force  was  in  opera- 
tion. Evidences  were  easily  noted  200  ft.  back 
in  one  direction  from  the  intersection,  in  which 
were  placed  four  manholes.  The  portion  of 
the  street  approaching  this  intersection  from 
the  opposite  direction  had  the  advantage  of  a 
much  more  perfectly  constructed  pavement.  It 
was  built  by  a  different  contractor  and  under 
different  specifications.  The  cement  filler  was 
in  the  joints,  filling  them  completely  from  top 
to  bottom.  The  mixture  was  uniform  and  the 
expansion  cushion  fairly  adequate.  This  por- 
tion of  the  street,  although  subjected  to  the 
heat  of  the  sun  equal  to  the  other  portion,  with 
the  assistance  of  the  four  manholes,  stood  ap 
parently  immovable.  It  had  no  transverse  ex- 
pansion cushion,  but  relief  from  expansion  was 
sufficient  at  the  curb ;  at  least  with  what  was 
held  in  compression  the  brick  retained  perfect 
contact  with  the  sand  bed. 

The  strict  opposite,  approaching  the  mid- 
section in  which  the  expansion  movement  was 
particularly  noticed,  was  not  so  well  con- 
structed. The  cement  in  the  interstices  was 
irregular;  the  sand  cushion  had  not  been  prop 
erly  compressed,  so  that  there  was  an  uneven 
(low  of  the  s;md  in  the  interstices  from  the 
original  rolling  of  the  brick;  there  was  no  com- 
pressive relief  apparent  in  the  street  at  all.  As 
the  ■  1 1 1 •  i ",(■(  linn  was  approached,  it  was  ob 
served  that  the  outward  force  of  the  street  was 
much  more  severe  near  the  rupture  than  100 


sion  cushion — simply  a  case  of  putting  off  until 
a  more  convenient  season.  Along  this  tempo- 
rary portion  no  expansion  provision  had  been 
made.  On  account  of  weakness  of  the  cement 
filler,  it  was  unable  to  sustain  a  uniform  com- 
pressive strength  with  the  rest  of  the  pave- 
ment. A  bulge  occurred  at  this  weak  side. 
The  superintendent  of  the  speedway  at  once 
concluded  that  he  ought  to  relieve  the  strain  by 
taking  out  two  courses  of  brick  across  the 
entire  pavement.  Proceeding  from  the  point 
of  the  rupture  in  the  better  constructed  por- 
tion of  the  pavement,  he  soon  discovered  that 
as  he  weakened  the  pavement  there  was  a  slight 
movement  or  creeping  of  the  entire  pavement. 
He  then  went  to  the  opposite  side  of  the  track 
and  began  to  take  out  two  courses  of  brick  at 
that  side  of  the  pavement,  but  there  was  a  time 
when  the  equilibrium  was  past  and  the  resist- 
ing force  at  the  center  of  the  pavement  was 
too  weak  to  withstand  the  expansion  pressure 
and  the  force  found  relief  in  a  sudden  crush, 
frightening  the  workmen  so  much  that  one  de- 
clined to  have  anything  more  to  do  with  it. 

We  secured  photographs  which  show  clearly 
two  things  to  have  occurred:    The  weak  por- 


proceed.  The  writer  advised  that,  as  he  took 
out  his  first  line  across  the  track,  he  insert 
wooden  blocks  in  a  way  to  be  drawn  simulta- 
neously and  to  do  the  work  in  the  night  time, 
taking  advantage  of  the  lowest  possible  tem- 
perature. This  course  was  pursued,  and  an 
opening  made,  which  was  followed  by  extreme 
high  temperature.  The  closure  followed  from 
either  direction  nearly  the  entire  width  of  the 
brick  and  then  the  pavement,  by  contraction, 
receded  one-half  the  width  of  its  advance  and 
again  no  crack  occurred  in  this  action  of  con- 
traction and  expansion. 

From  this  observation  and  experience  gained, 
we  are  confirmed  in  several  matters,  sustaining 
our  No.  1  Directions.  First,  demonstrating 
conclusively  the  force  at  work,  destructive  of 
the  courses  of  brick  that  are  found  on  either 
side  of  every  transverse  expansion  provision. 
It  is  simply  a  jamming  together — a  movement 
of  the  entire  street  in  opposite  directions 
toward  a  weak  portion.  Many  examples  of  this 
character  can  easily  be  seen  in  this  city  of 
Grand  Rapids.  It  confirms  us  in  the  view  that 
no  transverse  cushion  should  be  provided. 
Second,  it  fully  supports  our  contention  and 
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insistence  for  a  uniform  mixture  of  sand  and 
cement.  It  is  easily  discerned  that  much  of  the 
expansive  force  can  be  and  is  taken  up  in  com- 
pression. If  the  pavement  is  uniform  in 
strength  much  relief  in  compression  is  afforded 


the  importance  of  having  the  cement  filler  uni- 
form in  strength,  so  we  insist  that  the  sand 
cushion  be  compressed  in  order  that  there  shall 
be  no  flow  of  sand  into  the  joints,  which  should 
be  occupied  in  full  by  the  cement  filler,  thus 


of  roadways,  in  fact,  which  results  from  low 
temperature  only  happens  when  moisture  is 
present.  The  remedy,  therefore,  is  found  in 
perfect  drainage. 

We  have,  then,  but  two  elements  with  which 
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and  can  be  depended  upon.  Third,  in  every 
operation  of  compression  from  two  opposite 
directions,  a  certain  portion  of  relief  at  least 
is  diverted  to  another  direction.  You  may  say 
that  this  last  statement  is  not  exactly  borne 
out  by  the  observations  and  experiences  cited. 
But  suppose  it  is  not  entirely  proven  and  you 
do  provide  for  a  full  and  complete  relief  of  all 
the  expansive  forces  in  the  other  two  direc- 
tions by  a  cushion  along  the  curb,  then  you 


affording  a  uniform  strength  throughout  the 
monolithic  structure,  lessening  the  chances  for 
rupture;  for  just  to  the  extent  that  the  filler 
lacks  in  strength  and  uniformity  will  a  crack, 
rupture  or  destruction  of  the  pavement  follow. 

To  what  extent  cracks  appear  in  pavements, 
or  if  at  all,  due  to  the  variations  that  follow  a 
wet  and  dry  condition  we  are  unable  to  say. 
That  a  certain  minimum  amount  of  contraction 
and  expansion  parallels  the  condition,  no  one 


to  deal  in  preventing  cracks  and  ruptures  in 
cement-filled  brick  pavements.  First,  simply  a 
provision  along  the  curb  for  an  expansion 
cushion,  which  is  an  easy  matter  and  only  re- 
quires very  simple  implements  to  make  effective 
the  necessary  provision.  The  trouble  generally 
has  been  either  a  determination  not  to  make 
proper  provision  or  undertaking  to  do  it  with- 
out any  implements  at  all,  merely  substituting 
some  one  makeshift  or  another  for  the  purpose. 
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have  at  least  relieved  the  pavement  of  one-half 
its  expansion  force,  and  with  this,  together 
with  what  relief  is  found  in  compression,  the 
pavement  is  relieved  or  held  intact  to  such  an 
extent  that  it  is  scarcely  subject  to  any  injury 
whatever  from  expanding  and  contracting 
forces. 

To  further  assure  us  that  no  bad  results  will 
follow  if  proper  provision  for  expansion  is 
made  along  the  curb,  it  is  necessary  to  heed 


can  doubt ;  but  it  is  believed  that  the  strength 
of  a  monolithic  structure  is  such  that  a  crack 
occurring  from  such  cause  rarely  takes  place. 
There  is  no  question  but  that  cracks  frequently 
occur  due  to  the  expansion  caused  by  frost, 
or  more  particularly  resulting  from  the  ex- 
pausive  force  of  the  frozen  ground  underneath 
the  pavement.  Dry  earth  is  in  no  way  affected 
by  low  temperature.  The  action  which  is  dis- 
astrous to  all  pavements  alike,  and  all  kinds 


As  to  the  cracks  due  to  low  temperature, 
it  is  simply  a  question  of  drainage.  The  man- 
ner and  method  of  proper  drainage  are  con- 
trolled entirely  by  the  character  of  the  soil 
and  grades.  Most  soils  are  easily  drained  by 
tiles  along  either  side,  either  within  or  without 
the  curb,  surplus  water  being  taken  out  through 
"T"  outlets  at  frequent  intervals.  Long  drains 
underneath  the  roadbed  are  obviously  objec- 
tionable for  many  reasons,  though  they  are 
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sometimes  resorted  to.  A  better  method  of 
drainage  where  the  soil  is  such  that  by  capillary 
attraction  the  moisture  climbs  to  the  highest 
point,  is  by  alternate  side  drains  heading  slight- 
ly beyond  the  center  line,  as  illustrated. 


The  County  Board  Repair  System  of 
Cuyahoga  County,  Ohio. 

The  repair  work  on  the  extensive  system  of 
roads  of  Cuyahoga  County,  Ohio,  is  done  by 
day  labor  under  the  direction  of  the  County 
Roads  Repair  Department.  During  the  year 
ending  Dec.  15,  1910,  the  expenditures  by  this 
department  for  road  repair  work  amounted  to 
$114,276.  This  work  included  making  fills, 
slagging,  ditching,  constructing  concrete  curb 
and  laying  macadam  and  brick  pavement. 

For  work  on  Wooster  Pike  the  sum  of 
$25,954  was  spent.  This  work  included  24,560 
lin.  ft.  of  ditching  at  9.7  cts.  per  lin.  ft.,  the 
construction  of  13,440  ft.  of  concrete  curb  at 
30  cts.  per  lin.  ft.,  the  tearing  up  of  6,920  sq. 
yds.  of  old  pavement  at  20  cts.  per  sq.  yd.  and 
the  laying  of  a  like  amount  of  new  brick 


Department  for  keeping  records  of  labor, 
time  and  materials  are  shown  in  the  accom- 
panying illustrations.  Figure  1  is  a  reproduc- 
tion of  the  facing  papers  of  the  time-book  used 
on  each  road  repair  job.  Figure  2  shows  the 
form  used  for  reporting  shipments  of  material 
Fi  gure  3  shows  the  form  used  by  foreman  for 
daily  reports  on  macadam  construction  and 
Fig.  4  shows  the  form  for  similar  reports  on 
brick  pavement  construction.  Figure  5  shows 
the  forms  used  by  foremen  for  reporting  the 
amount  of  work  done  each  week;  Fig.  6 
shows  the  form  used  for  the  weekly  material 
report  and  Fig.  7  shows  the  form  used  for 
reporting  the  amount  and  kind  of  material 
unloaded  each  week.  Figure  8  shows  the  form 
used  at  the  office  of  the  Road  Repair  De- 
partment for  keeping  the  time  of  each  em- 
ploye. 


Notes  on  Road  and  Street  Work. 

(staff  article.) 
Patching  Macadam  Surfaces. — A  patch  in 
a  macadam  surface,  no  matter  for  what  reason 


foundation,  1-in.  binder  course  and  2-in  as- 
phalt surface;  and  51,188  sq.  yds.  was  of  the 
light  type,  consisting  of  a  4-in.  concrete  base 
and  a  2-in.  asphalt  surface.  The  city  has  since 
deemed  it  advisable  to  abandon  the  light  type 
and  during  the  present  season  is  laying  nothing 
but  the  medium  and  heavy  classes.  The  fol- 
lowing table  taken  from  the  annual  report  of 
Mr.  C.  H.  Rust,  City  Engineer,  for  the  year 
1910,  shows  a  comparison  between  the  max- 
imum, minimum  and  average  prices  for  as- 
phalt pavements  from  1901  to  1910  inclusive: 


5  o  . 

c  ■        9*     fig  gS 

£  -        as     |fc  >% 

t»  o  Se,  So  <!& 

1901   Heavy  $2.70  $2.30  $2.f>4  6-10 

1901   Light  2.23  1.88  2.04% 

1902   Heavy  2  60  2.45  2.45 

1902   Light  2.15         1.66         2. 01% 

1903   Heavy        2.50        2.14        2.21  3-5 

1903   Light  1.88         1.60  1.70 

1904   Heavy         2.33        2.15         2.22  6-10 

1904   Light  1.83         1.53  1.65 

1905   Heavy         2.19         1.99  2.05 

1905   Light  1.66         1.36  1.51 

1906   Heavy        2.01        1.79  1.914-5 

1906   Light  1.64  1.38  1.42  2-5 

1907   Heavy  2.27  2.14  2.19 

1907   Light  1.83  1.50  1.62 

190S   LigbJt  1.96  1.33  1.51  2-5 

190*   Light  1.98  1.33  1.51  2-5 

1903   Heavy  1.95  1.59  1.72  2-3 

1909   Medium  1.80  1.40  1.60 

1909   Light  1.44  1.12  1.28 

1910   Heavy  2.21  1.88  2.01  8-10 

1910   Medium  2.00  1.38  1.79  1-10 

1910   Light  1.60  1.19  1.45  4-ln 

In  accordance  with  the  policy  pursued  for  the 
past  few  years,  the  City  Engineer  tendered  in 
competition  with  contractors  on  all  asphalt 
pavements,  for  which  tenders  were  invited,  due 
allowance  being  made  in  the  prices  for  profit, 
and  all  overhead  charges.  Tenders  were  re- 
ceived on  67  pavements  of  this  type  and  the 
city's  figures  were  found  to  be  lowest  in  22 
instances.    Of  the  22  awarded  to  the  city  18 
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pavement  at  an  average  cost  of  $1.93  per  sq.  yd. 
The  high  cost  of  this  section  of  Wooster  Pike 
was  due  to  the  fact  that  the  nearest  available 
railroad  switch  was  five  miles  from  the  pike. 
The  average  cost  of  hauling  slag  and  sand  was 
$1.00  per  cu.  yd.  Hauling  of  bricks  averaged 
$4.00  per  thousand. 

On  the  Berea  Road  the  sum  of  $16,422  was 
expended,  the  work  including  the  construction 
of  8,812  sq.  yds.  of  brick  pavement,  the  cost 
including  a  6  in.  concrete  base,  dressing  and  re- 
setting of  curb  and  resetting  of  catch  basins, 
averaging  $1.66  per  sq.  yd.  On  West  Mad- 
ison Road,  during  the  year,  $18,399.60  was 
expended.  This  work  included  10,696  sq.  yds. 
of  brick  pavement  at  an  average  cost  of  $1.71 
per  M,  yd.  This  cost  includes  the  laying  of  a 
6-in.  base,  dressing  and  resetting  of  curb  and 
resetting  of  catch  basins.  On  the  Wooster  and 
North  Ridge  Road  2,426  sq.  yds.  of  brick 
pavement  was  laid  on  a  6-10.  concrete  base 
at  an  average  cost  of  $1.45  per  sq.  yd.  Hrick 
pavement  was  also  laid  in  the  Lorain  Road, 
the  total  yardage  being  6,073  sq.  yds.  and  the 
average  COit  $1.59  per  sq.  yd. 

Some  ol  the  co  i ■  "ii  other  work  done  in 
1010  by  the  Ro-id  Repair  Department  arc  as 
follows  Clc.-.iiing  dili  lies  on  the  Lorain 
Road,  6,700  'in.  ft.  at  5  cts  per  lin.  ft.,  dirt 
tills  in  Pbwhl  Road,  2,525  cu.  yd«.  at  30  cts.; 
ilaggiog  on  Fowlei  Road,  2,626  sq  ydl,  at  82.6 

Is    per  sq  yd. 
Some  of  the  forms  used  bv  the  Road  Repair 


made,  should  never  have  a  square  shaped  end, 
that  is,  the  place  to  be  mended  should  be  cut 
pointed  in  the  direction  traffic  moves;  for,  if 
a  square-ended  patch  is  made,  there  will  al- 
ways be  a  ridge  across  the  wheel  way.  If  done 
skillfully,  a  macadam  surface  can  be  patched 
so  that  it  can  be  scarcely  detected  after  the 
traffic  has  compacted  it. 

Asphalt  Pavement  Work  at  Toronto, 
Ont.— During  1910  a  total  of  157,053  sq.  yds. 
of  new  asphalt  pavement  was  constructed  for 
the  city  of  Toronto,  Ont.  In  addition  10,936 
sq.  yds.  of  asphalt  was  laid  on  the  old  founda- 
tions. Of  the  new  asphalt  pavement  29,527  sq. 
yds.  was  of  the  heavy  type,  consisting  of  6  in. 
concrete  foundation,  1  in.  binder  course  and  2 
ins.  asphalt  surface;  7i>,3.'!8  sq.  yds.  was  of  the 
medium  type,  consisting  of  a   5-in.  concrete 


were  transferred  to  contractors  at  the  city's 
figures,  the  department  constructing  the  re- 
maining 4  by  day  labor ;  the  total  yardage  of 
which  was  7,471  sq.  yds.  The  total  yardage 
awarded  to  the  city  was  54,930  sq.  yds.  and  the 
amount  transferred  was  47,459  sq.  yds.  In  ad- 
dition to  the  above,  the  city  department  made 
such  repairs  to  existing  pavements  out  of  guar- 
antee as  were  required.  The  yardage  of  such 
works  was  28,724  sq.  yds.,  and  was  done  at  a 
cost  of  63  cts.  per  sq.  yd.  During  the  season 
the  municipal  asphalt  plant  turned  out  6,805 
batches  of  asphalt  surface  and  1,878  batches 
of  binder  or  approximately  1,800  loads  of  live 
batches  each.  It  is  figured  that  each  batch  of 
asphalt  will  lay  6  sq.  yds.  of  surface  2  ins 
thick,  and  each  batch  of  binders  will  lay  12 
sq.  yds.  1  in.  thick.    Binder  is  not  used  in 
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making  the  ordinary  asphalt  repairs,  except  in 
cases  of  excessive  thickness.  The  average  cost 
per  batch  of  binder  and  surface  in  1910  was 
as  follows : 

Binder,  Surface, 
per  batch.        per  batch. 

Pay  roll    $0.08  $0.20 

Aggregate    1.09  2.05% 

Burden  62%  .50 

Total    $1.79y2  $2.75% 

On  the  basis  that  one  batch  of  binder  makes 
12  sq.  yds.  1  in.  thick  the  cost  per  sq.  yd.  for 
binder  was  about  15  cts.  The  cost  of  the  as- 
phalt surface  on  the  basis  of  one  batch  making 
6  sq.  yds.  2  ins.  thick  was  about  46  cts.  per 
sq.  yd. 

Method  of  Constructing  Bitucrete  Pave- 
merit. — A  new  type  of  pavement,  known  as 
Bitucrete  (double  bond)  pavement,  has  recent- 
ly been  placed  in  the  market.  A  test  piece  of 
this  pavement  was  laid  in  Cambridge,  Mass., 
over  two  years  ago,  and  over  it  about  118,000 
tons  of  material,  generally  in  loads  of  2  to  3 
tons,  has  been  hauled.  The  first  piece  of  this 
pavement  for  public  use  was  laid  at  Newton, 
Mass.,  and  recently  some  18.000  sq.  yds.  were 
laid  at  Morristown,  N.  J.  The  following  de- 
scription of  the  method  of  constructing  bitu- 
crete is  taken  from  a  paper  by  Mr.  A.  E. 
Schute,  presented  at  the  recent  convention  of 
the  American  Society  of  Municipal  Improve- 
ments :  Upon  an  ordinary  sub-grade  there  is 
placed  a  layer  of  concrete  from  2  to  6  ins. 


thick.  In  cases  of  resurfacing  old  macadam 
roads  the  roadway  is  scarified,  the  detritus 
washed  off  the  stone  by  means  of  hose,  a  thin 
layer,  say  1  in.  to  2  ins.  of  stone  is  laid  on  the 
top  and  the  whole  grouted  to  form  the  foun- 
dation. While  this  foundation  is  still  plastic 
there  is  placed  upon  it  a  bonding  course  pref- 
erably composed  of  a  uniform  sized  stone  about 
1  in.  in  diameter  (preferably  of  a  size  which 
will  pass  1  in.  and  remain  on  Mi-in.  ring), 
which  has  been  previously  coated  by  any 
suitable  and  economic  means  with  a  Portland 
cement  grout  composed  of  preferably  neat 
Portland  cement  and  water  or  Portland  cement 
containing  a  small  addition  of  fine  sand.  Mix- 
ing has  been  found  the  best  for  this  method, 
and  this  mixing  can  be  done  either  by  hand 
or  by  machinery.  It  is  quite  possible  to  coat 
these  stones  by  spraying  or  forcing  grout 
upon  and  into  them,  the  main  object  being  to 
surround  each  individual  particle  of  stone  with 
this  mortar  or  grout  so  as  to  produce  around 
the  stones  a  continuous  layer  of  Portland 
cement  which  is  somewhat  heavier  at  the  con- 
tracting points  of  the  individual  stones.  After 
this  layer  is  two  or  three  days  old,  or  has  be- 
come sufficiently  hard,  there  is  poured  upon 
and  into  it  a  tough  bituminous  compound 
which  fills  all  the  voids  and  leaves  a  layer  on 
the  surface  into  which  there  is  then. first  in- 
corporated some  stone  about  Vi  in.  size  which 
sink  into  the  spaces  between  the  projecting 
stones  and  then  there  is  scattered  over  the 
top  a  thin  layer  of  sharp  gritty  material  which 


produces  a  non-slippery  surface.  For  this  top 
layer  either  coarse  sand  or  crushed  screenings 
is  used.  It  is  stated  that  an  ordinary  concrete 
mixer,  good  cement  and  fairly  hard  stone, 
tough  bitumen  and  reasonable  care  in  con- 
struction is  all  that  is  necessary  to  produce  a 
successful  pavement  of  this  kind.  It  is  im- 
portant to  keep  the  surface  as  clean  as  prac- 
ticable before  the  bitumen  or  filler  is  poured 
into  the  bonding  course,  for  dirt,  sand,  etc., 
will  prevent  the  bitumen  from  penetrating.  It 
has  been  found  that  in  order  to  secure  a  proper 
setting  of  Portland  cement  and  keep  it  clean, 
it  is  best  to  cover  the  area  laid  each  day  with 
canvas,  thus  preventing  the  Portland  cement 
from  being  dried  before  setting,  and  also  pre- 
venting infiltration  of  dirt  or  detritus  in  case 
of  rain.  During  the  laying  of  the  Morristown 
work  the  pavement  had  two  rather  severe  tests, 
the  first  being  the  carting  over  it  of  a  sand 
stone  column  weighing  about  14  tons,  sup 
ported  on  a  wagon  with  3-in.  tires,  and  the 
second  a  50-ton  manganese  steel  vault  on  a  12- 
ton  truck  weighing  altogether  about  62  tons, 
drawn  by  24  horses,  of  which  about  2.360  lbs 
per  sq.  in.  was  on  the  hind  wheels.  The  load 
was  drawn  the  entire  length  of  the  pavement 
when  same  was  only  ten  or  twelve  days  old 
and  it  stood  these  excessive  tests  without 
showinsr  the  slightest  mark.  At  one  stop  the 
heavy  load  stood  nearly  one-half  hour  and  the 
horses  started  the  load  without  anv  special 
effort  leaving  absolutely  no  mark  where  the 
wheels  had  stood. 


WATER-WORKS     AND     SEWERS  SECTION 


Operating  Results  of  the  Sewage  Clari- 
fication Works  of  Emscher- 
genossenschaft.* 

Translated  and  abstracted  by  P.  E.  Mebus,  C. 
E.,  Philadelphia,  Pa.,  from  a  report  by  Dr. 
Spillner,  Chemist,  and  H.  Blunk,  Works  Man- 
ager. 

The  Emschergenossenschaft  (the  federation 
of  cities,  towns  and  industries  along  the  Em- 
scher River)  now  maintains  sewage  clarifica- 
tion works  at  the  cities  of  Recklinghausen, 
Bochum  and  Essen,  and  in  the  village  of 
Holzwickede  and  Graf  Schwerin.  The  oldest 
of  these  works  is  at  Recklinghausen,  having 
been  built  in  1906  and  put  into  operation  in 
1907.  The  works  consist  of  a  coarse  horizon- 
tal screen ;  a  small  grit  chamber;  6  Emscher 
tanks,  3  being  combined  to  form  one  settling 
basin ;  and  a  sludge  drying  bed,  see  Fig.  1. 
The  capacity  of  the  sedimentation  compart- 
ments of  both  basins  is  275  cu.  meters  (72,700 
gals.),  while  the  capacity  of  the  compartment 
devoted  to  sludge  digestion  is  650  cu.  m.  (850 
yds.).  These  works  treat  the  sewage  of 
30,000  persons,  and  the  waste  water  of  a  coal 
mine,  from  which  the  coal  dust  has  been  re- 
moved at  the  mines  in  a  specially  designed 
chamber. 

The  tributary  creeks  of  the  Emscher  River 
flowing  through  Recklinghausen  have  been 
converted  into  open  canals  after  their  com- 
plete neglect.  The  main  sewer  is  now  built  as 
an  open  canal  for  a  distance  of  1%  miles 
through  undeveloped  territory.  The  cesspools 
which  formerly  existed  throughout  the  city 

•From  the  Techniehes  Gemeindeblatt,  Volume 
XIII. 


have  been  gradually  abandoned  since  the 
works  began  operations  and  at  present  water 
closets  are  connected  with  the  sewer  system. 
During  storms,  from  three  to  five  times  the 
dry  weather  flow  is  taken  care  of,  all  excess 
water  beyond  this  being  allowed  to  flow  un- 
treated into  the  river  Hellbach.  The  larger 
floating  substances  are  diverted  into  the  works 
by  means  of  a  baffle. 

The  clarification  works  at  Essen,  which 
were  built  during  1907  and  1908  and  put  into 
operation  in  November,  1908,  are  located  on 
the  Salzerbach,  which  is  a  smaller  tributary  of 
the  Emscher  River.  The  smaller  creeks  have 
also  been  converted  into  open  canals  as  in 
Recklinghausen.  The  Essen  works  receive  the 
sewage  of  about  30,000  people,  besides  the 
drainage  from  the  Krupp  factory,  the  villages 
of  Nenack  and  Zeche  Amalia,  and  several  coal 
mines.  The  works  consist  of  a  coarse  screen; 
2  grit  chambers ;  9  Emscher  tarks,  3  being 
combined  to  form  one  settling  basin  ;  and  one 
sludge  drying  place,  see  Fig.  2.  The  com- 
bined capacitv  of  the  settling  compartments  is 
975  cu.  m.  (247,500  gals.),  and  the  capacity  of 
the  sludge  decomposition  compartment  is  1.600 
cu.  m.  (2.093  cu.  yds.).  The  sludge  drying 
places,  located  adjacent  to  the  tanks,  and  to 
which  the  sludge  flows  by  gravity,  have  a  com- 
bined area  of  900  sq.  meters  (0.222  acres). 

The  clarification  works  at  Bochum,  built 
during  1907-8,  and  put  into  operation  in  De- 
cember, 1908,  consists  of  a  coarse  screen ;  2 
grit  chambers;  18  Emscher  tanks,  3  being  com- 
bined to  form  one  settling  basin,  and  a  sludge 
drying  place  (Fig.  3).  The  six  basins  have  a 
total  capacity  of  2.350  cu.  m.  (607.600  gals.), 
while  the  sludge  decomposition  compartment 


has  a  capacity  of  3,600  cu.  m.  (4,700  cu.  yds.). 
These  works  receive  the  combined  drainage  of 
the  city  of  Bochum  and  several  neighboring 
villages  via  the  Marbach  and  the  Hofsteder- 
bach,  the  former  being  one  of  the  "regulated" 
brooks  and  the  latter  at  present  an  "unregu- 
lated" brook.  It  is  proposed  however  to 
regulate  the  Hof stederbrook  in  the  near  fu- 
ture. Drainage  from  steel  mills  and  coal 
mines  also  reach  these  works.  The  coal  dust 
is  also  removed  from  the  drainage  before  it 
reaches  the  works.  The  sludge  flows  by  grav- 
ity to  the  drying  beds,  which  have  a  com- 
bined area  of  2,200  sq.  meters  (0.544  acres). 

At  Holzwickede,  the  sewage  of  3,200  per- 
sons is  treated  in  works  consisting  of  a  coarse 
screen,  an  Emscher  tank,  and  percolating  fil- 
ters, see  Fig.  4.  Only  domestic  sewage,  which 
is  carried  to  the  works  in  2  open  canals,  is 
treated  in  these  works,  the  industrial  wastes 
being  handled  separately.  These  works  were 
built  and  placed  in  operation  during  1907. 

The  works  of  the  village  of  Graf  Schwerin 
consist  of  a  coarse  screen,  two  Emscher  tanks, 
a  sludge  drying  place,  and  percolating  filters, 
see  Fig.  5.  These  works  treat  the  domestic 
sewage  of  3,100  persons,  the  industrial  wastes 
also  beirg  handled  separately.  These  works 
were  built  during  1907-8,  and  placed  in  opera- 
tion in  May,  1908. 

INVESTIGATION  OF  RAW  AND  CLARIFIED  SEWAGES. 

Measurements  and  observations  relating  to 
the  handling  of  the  sludge  as  well  as  to  puri- 
fying the  sewage  are  made  by  the  works  man- 
ager daily  or  on  alternate  days  and  recorded 
in  special  record  books. 

These  figures  provide  a  daily  control  of  the 


TABLE  I. — Quantity  of  Flow  at  Several  Sewage  Classification  Plants  n  the  Emscher  District. 


Place 


Rechlinghausen 


Essen . 


Bochum . 


Holrwickede . 


Graf  Schwerin . 


Beginning 

After  2  years 

Hourly 
Maximum 

Hourly 
Minimum 

Total  Quantity 
per  Day 

Quantity 
per  Capita 

Remarks 

Flow 

Time 

Flow 

Time 

50  sec.  lit. 
1.76  sec.  ft. 

92  min. 

90  sec.  lit. 
3.2  sec.  ft. 

51  min. 

110  sec.  lit. 
3.9  sec.  ft. 

54  sec.  lit. 
1.9  sec.  ft. 

9.000  cbm. 
2.380.000  gals. 

300  liters 
78  gallons 

250  sec.  lit. 
8.82  sec.  ft. 

55  min. 

550  sec.  lit. 
19.4  sec.  ft. 

30  min. 

650  sec.  lit. 
22.94  sec.  ft. 

400  sec.  lit. 
14.12  sec.  ft. 

48.000  cbm. 
12.700,000  gals. 

50.000  cbm. 
13,250,000  gals. 

800  liters 
128  gallons  

Large  quantity  because  of 
the  Krupp  factory 

350  sec.  lit. 
12.35  s=c.  ft. 

112  min. 

700  sec.  lit. 
24.7  sec.  ft. 

56  min. 

1020  sec. lit. 
37  sec.  ft. 

410  sec.  lit. 
14.5  sec.  ft. 

350  liters 
91  gallons 

very 
s-nall 

several 
hours 

10  sec.  lit. 
.35  s  c.  ft. 

2  hours 

Hourly  Average 
10  sec.  lit.  (35  sec.  ft.) 
4.5  sec.  lit.  1      2  sec.  lit. 
16  s-r.  ft.    1    .(17  s-C.  f* 

675  cbm. 
179,000  gals. 

210  liters 
55  gallons 

Purely  Domestic  Sewage 

very  several 
s-^all  hnti"i 

3  sec.  lit.  |  several 

.11    ^--o.  ft.  hour.; 

200  cbm. 

65  liters 

17  „n»^-* 

Purely  Domestic  Sewage 
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TABLE  II. — Quantities  and  Proportions  o£  Sewage  and  Trade  Wastes  Treated. 


Place. 

QUANTITY. 

PERCENTAGES. 

Domestic 
Sewage. 

Industrial 
Wastes. 

Mine  Drainage. 

Ground  Water 

Domestic 
Sewage. 

Industrial 
Wastes. 

Mine  Drainage. 

Ground  Water. 

Rechlinghausen  

3,750  cbm. 
993,000  gals. 

2.400  cbm. 
635,000  gals. 

Water  not 
pumped 
from  mines. 

2.800  cbm. 
740,000  gals. 

From  D  a 
42% 

Daily  A 
56% 

ily  Tests. 

27% 
verage. 

21% 

31% 
23% 

Essen  

10,500  cbm. 

36,000  cbm. 

Coal  Washing 
Water. 
1,000  cbm. 
265,000  gal. 

None. 

32% 

Daily  Average 
63.7% 

4.3% 

2,790,000  gals. 

9,500,000  gals. 

Drainage 
from  mountain 
mining  camps. 
o\ju  cum. 
132.000  gals. 

Bochum  

20,000  cbm. 
5,300,000  gals. 

7,000  cbm. 
1,850,000  gals. 

15,000  cbm. 
2,470,000  gals. 

Drainage 
from  mountain 
mining  camps. 
1,000  cbm. 
265,000  gals. 

7,000  cbm. 
1,850,000  gals. 

Daily 

Average 

40% 

15% 

 Hourly 

30% 
Maximum 

15% 

60% 

10% 

20% 

10% 

works  and  show  when  anything  is  not  in  work- 
ing order.  These  daily  technical  investigations 
are  very  important  for  the  critical  examina- 
tion of  the  works,  since  numerous  tests  ex- 
tending over  long  periods  of  time  must  even- 
tually disclose  the  errors  of  single  tests.  These 
technical  investigations  cover  measurements  of 
flow,  recording  temperature  of  air,  influent, 
and  effluent,  testing  for  settling  solids  by 
means  of  settling  glasses,  testing  for  the  pres- 
ence of  H2S  in  the  influent  and  effluent,  and 
measurements  of  sludge,  both  on  the  drying 
places  and  in  the  tanks. 

MEASUREMENT  OF  FLOW. 

Daily  measurements  are  made  to  determine 
the  quantity  of  sewage  reaching  the  works, 
and  the  time  of  flow  through  the  tanks.  Such 
measurements  are  important  since  the  success- 
ful operation  of  a  clarification  works  with  a 
horizontal  flow  depends  solely  upon  the  de- 
tention period. 

The  influent  and  effluent  channels  are  built 
as  open  canals,  lined  with  reinforced  concrete 
slabs.  The  discharge  of  these  canals  has  been 
determined  for  various  water  levels  by  careful 
measurements  and  curves  have  been  drawn 
which  enable  the  attendant  to  read  the  quan- 
tity of  flow  in  second  litres,  and  the  detention 
period  in  minutes.  Frequently  the  water  gage 
is  read  for  24-hour  periods  at  quarter-hourly 
intervals,  to  determine  the  fluctuations  in  flow. 
This  is  also  carried  out  during  storms. 

Table  I  shows  the  variations  and  quantities 
of  flow  at  the  various  works  at  the  beginning 
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Fig.   2 — Sketch    Plan    of   Sewage  Clarifica- 
tion Works  for  60,000  Population  at 
Essen,  Germany. 

of  Operation!  and  after  a  period  of  about  2 
years.  From  this  it  can  he  seen  that  the  hour- 
ly variation  is  considerable  and  that  a  substan- 
tial increase  in  the  quantity  of  sewage  has 
taken  place  at  all  of  the  works.  In  the  vil- 
lage Graf  Schwerin  the  fecal  matter  is  still 
largely  collected  and  applied  to  the  ground  as 
fertilizer.    As  yet,  few  .flushing  closets  have 


been  installed  which  explains  the  low  "per 
capita"  rate.  In  future,  efforts  will  be  made 
to  discontinue  the  use  of  cesspools  and  install 
flush  closets  which  will  increase  the  water 
consumption.  The  quantities  and  proportions 
of  sewages  and  industrial  wastes  are  also  de- 
termined and  are  shown  in  Table  II.  The 
industrial  wastes  are  composed  of  drainage 
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Fig.  1 — Sketch  Plans  of  Sewage  Clarifica- 
tion Works  for  30,000  Population  at 
Rechlinghausen,  Germany. 

from  coal  mines,  waste  water  from  coke  fur- 
naces, and  ammonia  recovering  processes  and 
from  steel  works.  The  mine  water  is  water 
pumped  from  coal  mines,  while  the  drainage 
from  the  mountain  mining  camps  is  that 
which  comes  from  the  wash  water  resulting 
from  the  miners  bathing  at  the  changes  of 
shift.  On  the  whole,  the  sewage  handled  by 
Emscher  tanks  is  of  a  variable  consistency ; 
the  quantity  treated  is  proportionately  greater 
than  at  the  average  municipal  works  without 
industries;  and  it  is  not  more  dilute  than  or- 
dinary sewage. 

TEMPERATURE  RECORDING. 

Temperature  records  are  taken  3  times  daily, 
the  temperature  of  the  air,  influent  and  ef- 
fluent being  taken.  In  general  it  may  be  stated 
that  a  loss  of  about  1°  C.  takes  place  during 
the  detention  period.  At  Recklinghausen  the 
temperature  of  the  sewage  varies  from  68°  F. 
to  44°  F.,  the  lower  figure  being  reached  im- 
mediately after  a  rapid  melting  of  snow.  At 
the  Essen  works,  the  temperatures  are  some- 
what higher,  due  to  the  influences  of  the  in- 
dustrial wastes  from  the  Krupp  factory  and 
vary  from  79°  F.  and  50°  F. 

At  the  other  works,  conditions  are  very 
similar.  On  the  whole,  it  can  be  said  that 
cold  weather  docs  not  seriously  affect  the  op- 
eration of  Emscher  tanks. 

TESTING    FOR    HYDROGEN  SULFIDE. 

Tests  for  determining  the  presence  of  I  US 
in  the  influent  and  effluent  arc  carried  out 
daily.  100  c.c.  of  the  influent  and  100  c.c.  of 
the  corresponding  effluent  are  boiled  anil  the 
vapor  passed  over  lead  paper,  which  turns 
brown  or  black  according  to  the  quantity 
pi  esent  \i  cording  to  the  grade  of  the  black  - 
cning,  the  results  are  recorded  as  "present," 
"present  in  traces,"  and  "not  present."  These 
tests  arc  very  important  for  the  successful 
operation  of  a  lank,  since  they  show  whether 
the  inflowing  sewage  is  septic,  or  whether  the 


sewage  has  become  septic  while  passing 
through  the  tank.  If  the  inflowing  sewage  al- 
ready contains  H2S,  then  it  can  also  be  shown 
in  the  effluent,  since  the  already  begun  septic 
action  cannot  be  stopped  and,  furthermore,  it 
is  not  influenced  by  the  settling  of  the  sus- 
pended matter. 

In  several  cities,  the  former  cesspools  have 
been  illegally  connected  with  the  sewers,  due 
to  the  great  expense  of  emptying  them,  the 
consequence  being  that  the  partly  liquefied  and 
septic  fecal  matter  was  allowed  to  reach  the 
open  sewers  and  finally  the  works.  This  con- 
dition caused  the  entire  quantity  of  sewage  to 
become  septic.  These  conditions  existed,  until 
exposed  by  investigations,  after  which  statutes 
were  passed  requiring  all  cesspools  to  be  en- 
tirely abandoned  within  1  year,  and  flush  clos- 
ets connected  directly  with  the  sewers.  Dur- 
ing the  period  in  which  these  unlawful  con- 
nections existed,  H2S  was  continually  present 
in  both  influents  and  effluents  at  the  various 
works.  Since  their  abandonment,  however, 
with  several  exceptions,  no  trace  of  H2S  has 
been  found  either  in  the  influent  or  in  the  ef- 
fluent. As  these  investigations  extend  over  a 
longer  period  of  time,  they  will  show  that 
sewage  treated  by  Emscher  tanks  will  not  be- 
come septic  during  the  detention  in  the  tanks, 
and  that  it  will  be  impossible  to  show  H2S  in 
the  effluent,  provided  that  it  was  not  originally 
present  in  the  influent. 

MEASUREMENTS  OF  SETTLING  SOLIDS. 

Measurements  of  settling  solids  occur  once 
daily,  but  at  different  hours  each  day.   500  c.c. 
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Fi      3 — Sketch   Plan    of    Sewage  Clarifica- 
tion Works  for  145,000  Population 
at  Bochum,  Germany. 

of  the  influent  arc  collected  and  allowed  to 
stand  for  '_'  hours  in  the  calibrated  settling 
glasses,  after  which  the  number  of  cubic  cen- 
timeters of  settling  solids  arc  read  directly. 
After  a  period  of  time  corresponding  to  the 
detention  period  m  the  tank  a  sample  of  the 
effluent  is  taken  and  the  solids  measured  simi- 
larly. The  difference  in  the  quantity  of  set- 
tling solids  indicates  the  efficiency  of  the  tanks 
The  suspended  matter  in  tin    influent  varies 
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considerably;  e.  g.,  at  Rechlinghausen,  it 
varies  from  1.5  to  14  liters  per  cu.  m.  of  sew- 
age with  an  average  of  7.17  lit.  per  cu.  m. 
This  is  quite  similar  to  other  large  cities  in 
spite  of  the  different  character  of  the  sewages. 

The  effluent  on  the  other  hand  contained 
only  about  %  a  liter  per  cu.  m.  This  indi- 
cates a  reduction  of  93  per  cent  to  99  per  cent. 
This  efficiency  is  maintained  even  with  the 


TABLE  III.— AVERAGE  RESULTS  OF  CHEMICAL  ANALYSES  OF  RAW  AND  TREATED  SEW- 
AGE IN  THREE  GERMAN  PLNTS. 
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Fig.  4 — Sketch    Plan   of   Sewage  Clarifica- 
tion Works  for  3,200  Population  at 
Holzwickede,  Germany. 

varying  solid  content  and  the  varying  flow. 
The  works  at  Essen  show  an  efficiency  of  97 
per  cent  with  a  very  short  detention  period. 
In  Bochum,  considerable  trouble  formerly  was 
experienced  with  the  fine  coal  dust,  which 
reached  the  works  suspended  in  the  sewage. 
The  coarser  materials,  however,  were  kept 
back  at  the  mines.  This  fine  dust  required  on 
the  average  about  6  hrs.  for  efficient  sedimen- 
tation. The  difficulty  in  treating  this  fine  coal 
dust  formerly  lay  in  the  fact'  that  no  apparatus 
was  known  which  could  dry  this  extraordinary 
pulverized  mass.  Recently,  however,  works 
were  designed  to  clarify  this  waste  water  and 
to  retain  and  dry  the  coal  dust,  and  since 
then  the  coal  companies  have  installed  such 
devices,  and  the  valuable  dust  is  recovered, 
so  that  it  no  longer  reaches  the  works.  The 
efficiency  of  the  works  while  treating  this 
dust  was  comparatively  small.  Some  time 
after  this,  the  efficiency  reached  61.9  per  cent 
with  a  detention  period  of  1%  hrs.  With  this 
latter  efficiency,  the  clarified  sewage  still  con- 
tained an  entirely  inadmissible  amount  of  sus- 
pended matter.  After  the  clarifying  devices 
at  the  mines  had  been  put  into  service,  the 
efficiency  improved  very  much,  reaching  96 
per  cent,  on  the  average,  although  the  quan- 
tity of  water  had  now  increased,  which  conse- 
quently caused  a  decreased  detention  period. 
The  effluent  now  contains  from  0.2  to  0.3  of 
a  liter .  of  suspended  matter  per  cu.  m.  of 
sewage,  and  occasionally  the  quantity  is  so 
small,  that  it  is  scarcely  measurable.  On  the 
whole,  one  can  safely  say,  that  unless  the  de- 
tention period  is  reduced  below  %  or  %  of 
an  hour,  the  effluent  from  the  Emscher  tanks 
will  not  contain  more  than  half  a  liter  of  sus- 
pended matter  per  cu.  m.  of  sewage,  which 
corresponds  to  an  average  reduction  of  95 
per  cent. 

LABORATORY  EXPERIMENTS. 

Samples  for  laboratory  analyses  are  taken 
once  monthly  and  on  different  days  of  the 
week  each  month.  These  are  composite  sam- 
ples of  portions  collected  quarter-hourly  for  a 
period  of  about  6  hrs.  Frequently  samples  are 
collected  in  this  manner  through  a  24-hr.  pe- 
riod. The  samples  of  the  effluent  are  again 
taken,  a  period  of  time  later  than  the  influent 
samples  the  time  interval  corresponding  to 
the  detention  period.  This  is  done  to  secure 
the  most  probable  sample  corresponding  to  an 
influent  sample.  It  is  realized  that  exactly 
corresponding  samples  cannot  be  obtained  be- 
cause of  unequal  motions,  eddies,  zones  of 
unequal  currents,  etc.,  and  consequently  the  ef- 
fluent sample  will  contain  a  mixture  of  various 
influents  and  some  water  previously  present 
in  the  tank,  and  therefore  only  a  greater  or 
smaller  part  of  that  which  has  been  called  its 
corresponding  influent.  The  errors  thus  made 
are  minimized  in  proportion  as  the  number  of 
samples  taken  increases  and  the  length  of  time 
during  which  the  sampling  is  done.  Experi- 
ence has  shown  that  tests  of  composite  sam- 
ples composed  of  quarter-hourly  portions  col- 
lected during  6  hrs.  give  quite  dependable  re- 
sults. 
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The  single  samples  of  the  influent  are  taken 
just  below  a  slight  fall  or  in  an  eddy  where 
the  true  suspended  matter  is  collected  and 
the  heavy  sinking  solids  and  the  larger  floating 
objects  are  omitted.  In  the  effluent  samples 
these  difficulties  do  not  exist,  since  the  clari- 
fied sewage  does  not  contain  either  of  the 
above,  and  is  of  a  more  nearly  uniform  com- 
position. After  the  samples  have  been  col- 
lected, the  settling  solids  are  determined  at 
the  works  by  means  of  "settling"  glasses.  A 
small  part  of  the  sample  is  taken  for  testing 
for  septic  action,  and  the  -remainder,  after 
having  first  been  "fixed"  with  sulphuric  acid 
and  chloroform,  is  divided  into  2  parts,  one 
of  which  is  used  for  nitrogen  determinations 
and  the  other  for  all  other  analyses. 
The  following  determinations  are  made: 
1.  Determination  of  air  temperature.  2. 
Determination  of  influent  and   effluent  tem- 
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Fig.   5 — Sketch    Plan   of  Sewage  Clarifica- 
tion Works  for  3,100  Population  at 
Graf  Schwerin,  Germany. 


perature.  3.  Determination  of  flow  and  de- 
tention period.  4.  Determination  of  settling 
solids.  5.  Determination  of  turbidity.  6. 
Noting  exterior  state  and  odor.  7.  Testing 
for  the  reaction.  8.  Determination  of  the 
chlorine.  9.  Determination  of  the  total  resi- 
due and,  10,  the  organic  and  mineral  parts 
thereof.  11.  Determination  of  total  insoluble 
matter  and,  12,  organic  and  mineral  parts 
thereof.  13.  Testing  for  nitrite  and  nitrate. 
14.  Determination  of  total  organic  nitrogen, 
free  ammonia,  and  nitrite  and  nitrate,  pro- 
vided test  13  gives  a  positive  result.  15.  Test- 
ing for  H=S.     16.    Testing  for  phenol.  17. 


above  tests  and  measurements  give  a  com- 
plete idea  of  the  operation  of  the  works.  The 
average  figures  of  the  analyses  from  the  Es- 
sen, Recklinghausen,  and  the  Bochum  works 
are  tabulated  in  Table  III.  In  this  table  it 
will  be  seen  that  the  chlorine  at  Essen  and  at 
Bochum  is  about  4  times  that  at  Reckling- 
hausen. This  is  owing  to  the  brines  and  other 
chemical  wastes  reaching  the  sewers  from  the 
coal  mines  and  other  industries.  Aside  from 
this,  they  are  all  quite  similar.  These  figures 
also  closely  correspond  to  figures  obtained  at 
other  large  municipal  works,  indicating  that 
the  average  sewage  treated  by  Emscher  tanks 
is  similar  to  that  of  other  municipalities. 

The  following  observations  have  been  made : 
1.  Only  the  suspended  matter  is  influenced  by 
a  clarification  works.  2.  The  turbidity  is 
only  slightly  influenced  by  the  settling  solids, 
and  much  more  through  the  non-settling  dis- 
colorations  and  suspended  matter.  3.  High 
mineral  solids  as  well  as  chlorine  are  trace- 
able to  the  admixture  of  chemical  brines.  4. 
The  small  reduction  in  organic  nitrogen  is 
traceable  to  the  ever  present  tendencies  to 
decomposition.  5.  If  H2S  was  not  present  in 
the  influent  to  the  works,  it  was  impossible  to 
show  it  in  the  effluent.  6.  If  H2S  is  capable 
of  developing  in  a  sample,  its  presence  can 
be  shown  with  the  aid  of  lead  paper  in  2  days. 
7.  If  no  putrefaction  appears  in  10  days,  the 
sewage  is  considered  as  "incapable  of  becom- 
ing putrescent" 

In  testing  for  putrescibility,  500  c.c.  of  the 
sample  are  placed  in  an  airtight  flask  and 
kept  at  a  temperature  of  about  68°  F.  This 
test,  although  theoretical,  is  particularly  adapt- 
ed to  sewage  work  of  all  kinds,  e.  g.,  a  per- 
colating filter  effluent  should  not,  under  the 
above  conditions,  show  H2S.  Should  a  sew- 
age effluent  show  signs  of  putrescing  under 
the  above  conditions,  it  is  not  therefore  essen- 
tial that  it  should  become  septic  after  being 
allowed  to  pass  into  a  stream,  since  conditions 
there  are  so  widely  different.  There  it  has  a 
free  supply  of  air  to  draw  on,  the  temperature 
is  lower  and  variable,  and,  above  all,  the  water 
is  continually  in  motion,  bringing  the  treated 
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Fig.  6 — Sludge  Diagram  for  the  Bochum   Sewage  Clarification   Works  for  1909. 


Testing  for  sulfocyanids.  20.  Putrescibility 
tests. 

Tests  20  are  carried  out  in  open  and  closed 
flasks  at  room  temperature  and  at  times  the 
effluent  is  diluted  with  river  water  in  the  ratio 
1 :1  and  1 :2.    The  figures  obtained  through  the 


sewage  into  constant  contact  with  the  water 
which  is  nearly  saturated  and  thereby  aerating 
the  entire  mass.  Results  obtained  in  such 
tests  should  not  be  made  public,  since  they 
create  the  erroneous  impression  that  putrefac- 
tion will  occur  after  such  sewage  reaches  the 
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TABLE  IV. — SLUDGE  ANALYSES. 


Water  content. 

Dry  residue  

Mineral  part... 
Organic  part... 

Nitrogen   

Fat   

Drying  time  . 


r-  Rechlinghausen— * 
Wet.     -'Stickiest. " 

82.89%  65.23% 
17.11%  34.77% 
54.70%  58.51% 
45.30%  41.49% 
1.74%  1.65% 
6.87%  5.28% 
12%  days. 


Wet. 
75.6  % 
24.4  % 
45.08% 
54.92% 
1.22% 
4.95% 


Essen 


•Stickiest.' 

52.34% 
47.66% 
46.65% 
53.35% 
1.17% 
3.39% 
days. 


Wet. 
78.13% 
21.87% 
61.94% 
38.06% 
1.18% 
6.12% 


-Bochum- 


•Stickfest." 
63.32% 
36.68% 
64.43% 
35.57% 

1.24% 

6.91% 


river.  They,  however,  form  a  good  guide 
for  the  works  manager.  Tests  which  closer 
approximate  the  truth  are  the  dilution  tests, 
in  which  500  c.c.  samples  are  taken,  1,  diluted ; 

2,  diluted,  1:1;  3,  diluted,  1:2  (sewage  :  river 
water),  and  placed  in  open  and  in  airtight 
flasks  and  again  allowed  to  stand  at  a  tem- 
perature of  about  68°  F. 

Such  tests  carried  out  in  Recklinghausen  in 
defense  of  suits  brought  by  down  stream  prop- 
erty owners  showed :  1.  The  putrescibility 
had  been  greatly  reduced  in  the  1 :1  sample  in 
airtight  flasks.  2.  The  airtight  samples  di- 
luted 1 :2  showed  either  no  H;S  at  all,  or  only 
very  small  quantities  on  the  7th  or  8th  days. 

3.  In  the  open  flasks,  no  indications  of  H2S 
were  present  in  either  sample.  On  the  whole, 
it  can  safely  be  said  that,  provided  a  river 
carries  at  least  as  much  fresh  water  as  the 
clarified  sewage  which  is  to  be  discharged  in- 
to it,  no  septic  action  can  take  place. 

Should  the  river  carry  twice  or  three  times 
the  quantity  of  clarified  sewage,  then  the  fac- 
tor against  putrescibility  is  increased  in  that 
ratio. 

This  is  guarded  against  by  the  Emscher- 
genossenschaft  in  two  ways:  1.  Relieving  the 
sewage  of  the  sludge  by  means  of  Emscher 
tanks.  2.  Building  up  the  brooks  and  creeks 
as  open  canals  by  lining  the  bottoms  and 
sides  with  reinforced  concrete  slabs. 

24-HOUR  SAMPLES. 

Twelve  quarter-hourly  samples  are  collected 
during  a  period  of  3  hrs.  and  combined  to 
form  one  composite  sample  and  then  analysed. 
This  gives  a  good  idea  of  the  varying  com- 
position of  the  sewage  during  the  hours  of  the 
day.  The  settling  solids  determined  at  the 
works  give  a  preliminary  idea  of  the  varia- 
tions. These  results  are  confirmed  in  the  lab- 
oratory by  the  total  suspended  solids  deter- 
mined gravimetrically.  These  determinations 
show  that  irrespective  of  the  quantity  of  sus- 
pended matter  in  the  influent  the  effluents  con- 
tain practically  the  same  quantities,  small 
variations  only  appearing  in  the  gravimetric 
determinations.  Hence  the  conclusion  that  the 
tanks  accomplish  the  work  for  which  they 
were  designed.  What  might  appear  as  a 
contradiction  of  the  above  results  from  sam- 
ples collected  after  9:30  P.  M.  After  this 
time,  the  suspended  matter  in  the  influent  be- 
comes small,  while  the  sewage  already  in  the 
tanks  contains  a  considerably  larger  quantity. 
The  admixture  of  these  sewages  results  in  an 
effluent  containing  more  suspended  matter  than 
its  corresponding  influent.  Considering  the 
circumstances,  however,  this  is  of  no  conse- 
quence. The  tests  mentioned  above  (under 
Laboratory  Experiments)  arc  all  carried  out. 
These  tests  show  that  where  industrial  works 
exist  the  nitrogen  and  suspended  matter  con- 
tents are  entirely  independent  of  the  drainage 
from  such  works,  and  depend  solely  upon  the 
domestic  sewage.  This  was  determined  easily 
because  the  works  operate  nights  as  well  as  in 
the  day. 

DETERMINATION  OF  SUSPENDED  MATTER. 

The  suspended  matter  is  determined  by 
filtering  a  500  c.c.  sample  through  asbestos  in 
improved  Cooch  crucibles,  called  "Voellcrs" 
crucibles,  liy  incineration  the  mineral  part 
and  the  loss  on  ignition  are  obtained,  the  total 
wight  having  previously  been  determined 
.i f I < ■  r  dcssicatiiig.  From  these  arc  found  the 
reduction  in  suspended  matter  formerly  called 
"clarifying  effect." 

In  tin-  i  onccption  of  the  authors,  it  is  wrong 
io  call  the  percentage  reduction  of  suspended 
matter  the  "clarification  effect."  As  long  as 
it  rloe  .  not  refer  to  a  greater  length  of  time 
■Od  I  known  sewage,  it  will  not  even  give  an 
approximate  idea  of  the  working  of  a  plant. 
It  may  on  one  day  effect  a  high  reduction  in 
tispended  matter,  perhaps  HO  per  cent,  and 
till  on  another  day  with  the  same  detention 


period  effect  a  reduction  of  only  30  per  cent. 
This  was  nicely  shown  at  Recklinghausen,  as 
follows : 

Detention       Per  Cent      P.  P.  M.  Susp.  Sol. 
Period.       Reduction.  in  Effluent. 

GO  min.  27.7  109.6 

56  min.  87.3  148.0 

In  the  first  place,  the  reduction  was  only 
about  %  that  of  the  second  case.  Now  it  can 
be  supposed  that  the  influent  in  Case  2  was 
very  dirty,  but  still  with  the  higher  percentage 
reduction  the  effluent  contained  more  sus- 
pended matter  than  in  Case  1,  and  while  the 
percentage  reduction  was  high  the  "clarifica- 
tion effect"  was  poor.  The  percentage  reduc- 
tion therefore  forms  no  measure  of  the  "clari- 
fying" effect  and  should  not  be  designated 
thus. 

The  organic  suspended  matter  is  present  in 
the  effluent  only  in  small  and  slightly  varying 
quantities,  the  averages  being  73  parts  per 
million  at  Recklinghausen,  85.6  p.  p.  m.  at 
Essen  and  56.4  p.  p.  m.  at  Bochum.  This 
would  be  more  uniform  were  it  not  for  the 
coal  mine  wastes  occasionally  added  to  the 
sewage.  From  Table  I  it  can  be  seen  that 
the  works  treat  a  rather  concentrated  sewage 
and  the  results  are  very  gratifying.  Tests  car- 
ried out  to  determine  the  amount  of  suspended 
matter  which  will  settle  in  2  hours  of  complete 
rest  have  shown  that  it  ranges  from  60  to  80 
per  cent  of  the  total  quantity. 

In  the  analyses,  the  influent  and  effluent 
samples  are  divided  into  2  parts,  the  one  being 
utilized  for  total  suspended  matter  and  the 
organic  and  mineral  parts  thereof.  The  other 
is  left  standing  for  2  hours,  after  which  the 
supernatant  liquid  is  carefully  drawn  off,  and 
the  total  suspended  solids  in  this  liquid  deter- 
mined. The  organic  and  mineral  parts  are 
also  determined.  The  difference  between  the 
total  suspended  matter  and  the  non-settling 
matter  gives  the  quantity  of  suspended  matter 
settling  in  2  hours.  This  gives  a  check  on 
the  determination  of  settling  solids  as  done 
with  "settling  glasses."  The  settling  solids 
also  give  a  rough  idea  of  the  quantity  of 
sludge  in  the  tank.  All  these  tests  are  car- 
ried out  in  duplicate. 

SLUDGE. 

Measuring  the  Sludge. — For  controlling  the 
handling  of  sludge  measurements  are  made  at 
intervals  of  10  days.  The  height  of  the  sludge 
is  easily  obtained  by  taking  soundings  with  a 
tin  cup,  for  the  sludge  is  sharply  separated 
from  the  supernatant  liquid  and  has  a  hori- 
zontal surface,  upon  which  the  cup  rests.  The 
decrease  in  the  height  of  the  water  column 
determines  the  increase  in  the  sludge.  These 
soundings  arc  noted  in  a  record  book  and  the 
calculations  made  therefrom.  Diagrams  are 
made  by  platting  the  quantity  of  sludge  in 
the  tank  as  though  no  sludge  had  been  re- 
moved, and  below  this  line  is  platted  another 
line  which  represents  the  total  quantity  with- 
drawn. Fig.  6  represents  such  a  diagram  for 
the  Bochum  works.  This  diagram  shows:  1. 
The  total  quantity  withdrawn;  2,  The  individ- 
ual quantities  withdrawn;  3,  The  quantity  still 
in  the  tank,  and,  4,  The  time  of  detention  in 
the  tank. 

I ror  determining  the  time  of  detention  in 
the  tank,  the  ordinate  of  the  quantity  with- 
drawn is  carried  to  the  left  until  it  intersects 
the  total  sludge  curve.  Such  a  period  of  time 
is  i inly  theoretically  correct,  but  it  is  un- 
doubtedly on  the  safe  side,  due  to  unequal 
motions  of  the  sludge  about  the  base  of  the 
sludge  removal  pipe.  Immediately  before  and 
after  withdrawing  sludge,  soundings  are  tak- 
en, from  which  the  quantity  removed  can  be 
calculated.  This  should  then  check  with  the 
quantity  measured  on  the  drying  place. 

According  to  the  position  of  the  sludge  in 
the  lank,  its  age,  and  composition,  its  water 
content  varies,  but  amounts  to  about  75  per 


cent  on  the  average.  Upon  drying  this  water 
content  is  reduced  to  about  60  per  cent  and 
the  volume  is  lessened  by  %.  The  drying  of 
the  sludge  should  take  place  on  the  average  in 
about  6-7  days  but  in  good  weather  from  2 
to  3  days  is  sufficient,  while  occasionally  when 
sludge  is  let  out  on  the  beds  just  before  a 
rain  storm,  the  drying  requires  several  days 
longer. 

In  winter  the  sludge  freezes  as  is  natural, 
although  its  volume  is  not  decreased  by  this 
freezing,  nor  is  its  water  content  lessened. 
The  gases  which  are  so  important  for  the 
successful  drying  of  the  sludge  escape  in  the 
meantime,  and  after  a  thaw  the  water  settles 
on  top  of  the  sludge,  and  the  drying  time  is 
thereby  considerably  lengthened.  It  is  there- 
fore expedient  to  withdraw  as  little  sludge  as 
possible  during  the  winter  months,  and  utilize 
the  warm  summer  days  for  the  drying.  This 
necessitates  frequent  withdrawals  during  the 
summer  months,  thereby  leaving  only  a  small 
amount  of  sludge  in  the  tanks  at  the  fall  of 
the  year.  This,  then,  will  provide  sufficient 
room  for  storage  of  the  sludge  which  will  be 
deposited  during  the  winter  months,  without 
any  withdrawal.  Consequently,  the  capacity  of 
the  sludge  compartment  should  be  sufficiently 
great  to  provide  for  this.  This  is  shown 
nicely  in  the  case  of  Essen,  whose  drying 
place  has  an  area  of  900  sq.  m.  (0.222  acres). 
The  total  quantity  of  sludge  amounted  to  5.500 
cu.  m.  (7,200  cu.  yds.),  which  means  filling 
the  beds  annually  to  a  height  of  6.1  meters 
(20  ft.).  The  sludge,  as  is  the  custom,  is  run 
out  in  layers  about  25  cm.  high  (10  ins.), 
which  would  mean  about  27  fillings  per  year. 
At  6  days  each,  162  days  total  drying  time 
are  required.  From  this,  it  can  be  seen  that 
sufficient  time  remains  to  do  all  the  drying 
before  the  winter  months  set  in. 

At  Recklinghausen,  Holzwickede,  and  Graf 
Schwerin,  the  dried  sludge  is  sold  to  farmers 
for  fertilizer,  while  at  the  other  places  little 
farming  is  done,  and  the  sludge  is  used  for 
filling  the  lowlands.  A  comparison  of  sludge 
in  its  various  stages,  showing  the  reduction, 
etc.,  follows :  Fresh  sludge  contains  95  per 
cent  water  and  5  per  cent  dried  residue,  65 
per  cent  of  the  latter  being  organic  matter. 
Hence  in  100  cu.  m.  of  wet  sludge,  there  are 
5  cu.  m.  of  dried  residue,  of  which  3.25  cu. 
m.  are  organic  matter,  and  1.75  cu.  m.  mineral 
matter.  As  will  be  shown  later,  %  of  this 
organic  matter  is  volatilized,  or  1.08  cu.  m., 
there  remaining  then  2.17  cu.  m.  organic  mat- 
ter. If  to  this  is  added  the  1.75  cu.  m.  of 
mineral  matter,  the  total  residue  amounts  to 
3.92  cu.  m.  This,  then,  is  the  total  amount 
after  decomposition  and,  as  above  stated,  con- 
tains about  75  per  cent  water,  which  equals 
15.6  cu.  m.  decomposed  sludge.  This  sludge  is 
again  lessened  by  %  while  drying,  the  reduc- 
tion amounting  to  6.24  cu.  m.,  leaving  the 
volume  of  dried  sludge  equal  to  9.4  cu.  m. 
The  total  reduction  therefore  is  equal  to  100— 
9.4  or  90.6  or  practically  91  per  cent. 

Investigations  of  Liquid  Sludge. — The  sludge 
is  sampled  by  scooping  up  small  quantities  at 
regular  intervals  while  it  is  flowing  to  the 
drying  beds,  these  portions  being  then  com- 
bined to  form  one  composite  sample.  These 
samples  are  then  put  in  airtight  earthenware 
vessels  and  taken  to  the  laboratory  for 
analysis,  the  following  analyses  being  made : 
1.  Determination  of  physical  properties.  2. 
Determination  of  moisture  content  and  dry 
residue  3.  Determination  of  organic  and 
mineral  parts  of  the  dry  residue.  4.  Determi- 
nation of  the  nitrogen  content  of  the  dry 
residue.    5.   Fat  content  in  the  dry  residue.  6 

TABLE  V.— ANALYSIS  OK  WATER  DRAINHD 
FROM  SLUDGE. 

Turbidity   

Total  residue    2.67-1.9 

Min.  residue    2,311.4 

Loss  on  Ignition   363.fi 

Chlorine    R29.17 

Total   susp.    solids   124.4 

Min.  susp.  solIdH   7R.6 

Org.  susp.  solids   48.8 

Nil  l  it  e   Present 

NH ni to   Present 

Total  nitrogen    &  -| 

Free  Nil,   2*  ,9 

Org.  nitrogen    -■■ 

Nitrite  I  iillnitP   *'* 

NonpiitreHcllile 

All  llgutes  given  In  pints  per  million. 
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Reaction.  7.  Determination  of  volatile  sub- 
itances  and  fixed  carbon.  8.  Content  in  silica, 
ron,  and  alumina  of  the  ash. 

The  decomposed  sludge  has  a  deep  black 
:olor,  and  is  composed  of  a  thick,  almost 
luid  mass  in  which  scarcely  anything  is  rec- 
ignizable.  It  is  slightly  alkaline,  and  has  a 
;ummy  or  tarry  odor,  this  being  caused  by 
he  vitality  of  small  living  animals.  This 
idor  is  found  in  good  Emscher  tank  sludge, 
n  badly  decomposed  river  mud,  and  some- 
imes  in  the  sludge  from  well  managed  septic 
anks.  It  is  only  a  trifling  odor,  and  does  not 
ause  nuisances,  as  it  is  scarcely  perceivable 
n  the  immediate  neighborhood.  The  essential 
typothesis  of  all  this  being,  that  the  sludge 
s  sufficiently  decomposed. 

Each  tank  must  pass  through  a  "ripening" 
leriod  at  the  beginning  of  operations,  during 
vhich  time  no  sludge  should  be  withdrawn, 
lecause  it  has  a  bad  odor  and  will  cause  a 
luisance,  should  attempts  be  made  to  handle 
t  in  the  usual  way.  Should  it  become  neces- 
ary  to  withdraw  any  sludge  during  this  pe- 
iod,  it  should  be  buried. 

The  characteristic  feature  of  the  Emscher 
ank  sludge,  is  the  gas  contained  in  it.  This 
;as  arises  from  the  decomposing  organic  mat- 
er, and  partly  remains  in  the  viscose  mass, 
t  is  composed  of  about  75  per  cent  CH4  and 
5  per  cent  CO*,  with  occasional  traces  of 
lydrogen,  nitrogen  and  ammonia.  It  burns 
nth  a  pale  blue  flame  because  of  the  methane 
ontent.  It  is  not  a  nuisance  causing  gas  be- 
ause  its  components  are  odorless,  and  it  is 
if  the  greatest  importance  to  the  successful 
iperation  of  the  works.  The  sludge,  with  its 
mall  water  content,  would  be  entirely  too  stiff 
0  be  discharged  from  the  sludge  pipe,  but 
iecause  of  the  gas  which  it  contains,  it  flows 
uite  readily.  Furthermore,  it  is  quite  ad- 
antageous  during  drying,  because  it  lifts  the 
iscous  mass  from  the  surface  of  the  bed, 
yhich  allows  the  water  to  drain  out  more 
apidly.  This  is  the  reason  that  Emscher 
ludge  dries  so  quickly  and  thoroughly.  The 
pecific  gravity,  which  varies  from  1.09  to  1.22 
5'  dependent  upon  the  gas  content.  The  de- 
ermination  which  caused  the  greatest  surprise 
iras  that  of  water  content.  This  ranges  from 
0  per  cent  to  95  per  cent  in  fresh  sludge, 
rbm  80  per  cent  to  90  per  cent  in  septic  tank 
ludge,  and  from  70  per  cent  to  80  per  cent  in 
Lmscher  tank  sludge,  while  the  sludge  dried 
n_  centrifugal  apparatus  at  Hamburg  contains 
2  per  cent.  The  average  figures  of  sludge 
nalyses  are  given  in  Table  IV. 

In  Recklinghausen,  since  1909,  the  sludge 
withdrawn  is  no  longer  typical  Emscher  sludge, 
iecause  the  sludge  chambers  have  become  too 
mall  to  give  a  sufficiently  long  storage  period, 
rhis  was  due  to  the  rapidly  increasing 
mounts  of  sludge  deposited,  and  the  result 
s  that  the  time  is  no  longer  available  for  a 
omplete  decomposition.  The  principal  dif- 
erence  in  the  sludges  lies  in  the  higher  water 
ontent.  No  nuisances  have  been  caused  to 
late.  These  conditions  are  also  arising  in  the 
ither  works  but  in  a  lesser  degree. 

As  above  stated,  the  water  content  depends 
>n  the  age  of  the  sludge  and  its  position  in 
he  tank.  Hence  with  only  a  small  quantity 
•f  sludge  in  the  tank,  a  condition  which  occurs 
it  the  end  of  the  summer,  the  water  content 
s  relatively  high.  On  the  other  hand,  with  a 
ludge  of  greater  age,  which  occurs  in  the 
ipring  of  the  year,  the  water  content  is  rela- 
ively  low.  This  is  also  partly  traceable  to  the 
:ontained  gas,  and  hence  indicates  a  practical- 
y  complete  decomposition. 

Some  idea  of  the  decomposition  of  the  or- 
;anic  matter  is  gained  through  the  developed 
fas.  In  Essen,  measurements  showed  this  gas 
o  amount  to  700-900  cu.  m.  per  day,  the  gas 
weighing  about  1  kg.  per  cu.  m.  Hence  from 
'00  to  900  kg.  of  organic  matter  have  been 
'olatilized.  The  average  daily  quantity  of 
vet  sludge  is  about  14  cu.  m.,  having  a  prob- 
ible  specific  gravity  of  1,  of  which  24  per  cent 
s  dried  residue,  or  3.30  cu.  m.  From  Table 
'V,  nearly  55  per  cent  of  this  dried  residue 
is  organic  matter,  or  1.8G  cu.  m.,  whose 
weight  is  1.86  metric  tons.  If  we  now  add 
o  this  the  .7  to  .9  metric  tons  of  organic 
natter  which  have  been  gasified,  we  get  2.65 


metric  tons  of  organic  matter  which  falls  into 
the  sludge  compartment  daily.  As  before 
stated,  0.8  of  a  metric  ton  is  gasified,  on  the 
average,  or  about  These  figures  refer 

only  to  one  clarification  works  and  few  meas- 
urements, and  hence  shall  not  be  taken  as 
being  conclusive.  They  do  give,  however,  a 
good  idea  of  the  magnitude  of  sludge  decom- 
position through  gasification  in  a  well  working 
Emscher  tank.  The  remaining  substances 
forming  the  sludge  are  water,  mineral  mat- 
ter and  other  partly  decomposed  organic  mat- 
ter. The  dried  residue  of  this  sludge  has  a 
gray  color,  and  practically  no  odor.  On  warm- 
ing to  212°  F.  the  odor  resembles  Peptone. 
Only  few  objects,  such  as  hair,  leather,  sand, 
coal,  stones,  etc.,  are  recognizable  in  it. 

Where  the  sludge  is  used  for  fertilizer  reg- 
ular nitrogen  determinations  are  made,  which 
showed  a  considerably  larger  content  than  was 
expected,  e.  g.,  at  Essen,  1.22  per  cent ;  at 
Bochum,  1.39  per  cent ;  and  at  Recklinghausen, 
1.57  per  cent.  The  sludge  at  Recklinghausen 
is  continually  sold  for  fertilizer  and  good  re- 
sults obtained  therefrom.  Fat  determinations 
have  also  been  made  which  showed  that  the 
fat  content  was  lower  than  in  the  sludge  of 
larger  municipalities,  e.  g.,  Frankfort  has  16 
per  cent  to  17  per  cent ;  Luttig,  18  per  cent ; 
Cassel,  15  per  cent ;  Harbnrg,  14  per  cent : 
Bochum  and  Essen,  from  3  per  cent  to  7  per 
cent.  This  great  difference  is  traceable  to 
decomposition.  As  regards  an  increase  in  fat 
content  this  is  entirely  without  prospects,  as 
no  such  increase  has  been  shown  at  any  other 
works.  The  mineral  constituents  have  been 
found  to  consists  of :  SiOs — 63.29  per  cent, 
Fe2Or— 11.37  per  cent,  AU.Ch—  6.56  per  cent, 
sand  forming  the  principal  part  of  this  sub 
stance. 

Investigations  of  the  Dried  Sludge. — The 
sludge  is  called  "stickfest"  after  it  has  dried 
to  a  certain  degree.  "Stickfest"  strictly  means 
that  should  a  stick  be  stuck  in  the  mass,  it 
will  remain  as  placed.  This,  then,  is  the  de- 
gree of  drying  of  the  sludge,  its  consistency 
being  about  the  same  as  that  of  damp  earth. 
It  is  easily  handled  by  shovels  and  is  placed 
on  industrial  cars  for  transportation.  This 
sludge  is  sampled  by  taking  "stab"  samples, 
these  being  combined  to  form  a  composite 
sample,  which  is  then  placed  in  an  airtight 
container  and  removed  to  the  laboratory  for 
analysis.  The  same  tests  as  indicated  under 
"liquid  sludge"  are  made. 

The  surface  of  a  "stickfest"  drying  place 
has  a  grayish  color,  but  beneath  the  surface 
it  is  usually  a  brownish  black  color. 

Depending  upon  its  water  content  and  its 
time  of  drying,  it  is  either  crumbly  or  doughy, 
and  has  a  spongy  structure  due  to  the  for- 
merly contained  gases. 

Due  to  the  difficulty  of  getting  a  good  rep- 
resentative sample,  these  analyses  are  not  car- 
ried out  as  fully  as.  with  the  liquid  sludge 
The  water  content  varies  from  47  per  cent  to 
GO  per  cent,  the  average  being  about  52  per 
cent.  The  average  drying  period  is  about  7 
days.  In  Recklinghausen,  with  the  changed 
conditions,  as  per  Table  IV,  the  water  con- 
tent and  the  drying  time  are  both  greater. 

The  organic  nitrogen  content  shows  on  the 
average  a  small  diminution,  as  against  that 
of  the  wet  sludge.  This  is  due  to  the  fact 
that  the  organic  substances  volatilize  even 
during  drying.  The  reduction  in  dry  residue 
varies  from  15  per  cent  to  95  per  cent,  show- 
ing that  decomposition  continues  even  during 
drying.  No  analyses  have  been  made  to  sus- 
tain this  assertion,  but  the  high  temperatures 
observed  in  sludge  piles  (up  to  122°  F.)  in- 
dicate that  this  process  is  still  going  on. 

Itwestigations  of  the  Water  Contained  in 
the  Sludge  Before  and  After  Draining  It  Out. 
— It  is  of  interest  to  gain  some  knowledge 
of  the  composition  of  this  water,  since  it  is 
contained  in  the  withdrawn  sludge,  from 
which  it  drains,  passes  through  the  filtering 
media  and  into  the  water  courses.  This  water 
was  originally  the  first  water  to  reach  the 
works.  No  flow  takes  place  through  the  de- 
composition chamber  hence  this  water  becomes 
thoroughly  septicised  and  almost  entirely  ©dor- 
less.    Only  a  very  slight  renewing  takes  place 


and  that  through  diffusion  and  through  the 
falling  sludge.  Upon  withdrawing  sludge, 
some  of  this  water  goes  along  and  other  water 
not  yet  thoroughly  septicised  takes  its  place 
and  in  this  manner  the  process  proceeds. 
After  being  withdrawn  with  the  sludge,  it 
reaches  the  drying  places,  which  are  built  like 
a  Dunbar  Filter.  They  consist  of  a  layer  of 
slag  about  30  cm.  thick  (12  ins.),  over  which 
is  spread  a  layer  of  finer  material.  The  sludge 
to  be  dried  after  being  run  on  the  bed,  is 
pushed  up  by  the  contained  gas,  and  the  water 
drains  away  rapidly  through  the  media,  after 
which  the  sludge  settles  to  the  surface  of  the 
media,  when  it  is  further  dried  by  the  sun 
and  the  wind.  The  water  in  draining  through 
the  beds  is  purified  by  bacteria,  as  in  a  per- 
colating filter.  Table  V  shows  the  average  of 
analyses  of  such  drained  water.  The  nitrites 
and  nitrates  and  the  relatively  low  amount  of 
total  organic  nitrogen  indicate  that  purifica- 
tion has  taken  place.  Such  a  water  would 
be  entirely  harmless  in  a  river,  and  even  if  it 
were  not  so,  it  would  be  very  easy  to  make 
this  small  quantity  entirely  safe  by  means  of 
hypochlorite  of  lime  or  other  treatment.  The 
advantage  of  this  drying  lies  in  the  fact  that 
the  water  is  purified  while  draining  and  needs 
no  further  treatment,  as  is  necessary  with 
the  water  from  filter  presses,  centrifugal 
driers,  etc. 

COSTS. 

The  yearly  costs,  including  interest,  redemp- 
tion of  bonds,  maintenance,  operation  and 
management  amount  to  $2,261  for  Reckling- 
hausen, $9,780  for  Bochum,  and  $5,910  for 
Fssen 

GENERAL  CONCLUSIONS. 

1.  The  sewage  reaches  the  works  in  a 
fresh  state,  since  the  removal  of  cesspools  and 
the  introduction  of  flush  closets. 

2.  The  temperature  of  the  sewage  in  winter 
is  sufficiently  high,  and  the  loss  through  the 
works  so  small,  that  freezing  is  not  to  be 
feared. 

3.  The  sewage  does  not  become  septic  while 
passing  through  Emscher  tanks. 

4.  By  diluting  Emscher  tank  effluent  with 
river  water  in  the  ratio  of  1 :1  and  1 :2  and 
incubating  at  68°  F.,  septic  action  seldom  oc- 
curred with  the  former  dilution  and  never 
with  the  latter.  Hence  the  appearance  of  sep- 
tic action  in  the  river  is  not  to  be  feared. 

5.  The  reduction  in  settling  solids  amounts 
to  about  95  per  cent  by  volume,  provided  the 
detention  period  has  not  been  reduced  below 
V2  or  %  of  an  hour.  Only  %  a  liter  of  set- 
tling solids  were  contained  in  a  cu.  m.  of 
clarified  sewage. 

6.  Coal  dust  requires  a  considerably  longer 
period  for  efficient  sedimentation  than  does 
domestic  sewage,  and  hence  the  coal  dust 
should  be  separately  treated  at  the  mines  and 
not  be  allowed  to  reach  the  sewage  works. 

7.  During  storms,  the  already  deposited 
sludge  cannot  be  carried  out  of  the  sludge 
chamber,  as  is  the  case  in  ordinary  settling 
basins  and  septic  tanks. 

8.  The  reduction  in  volume  of  the  sludge 
in  Emscher  tanks  amounts  to  about  85  per 
cent.  From  25  per  cent  to  30  per  cent  of  the 
organic  substances  are  volatilized,  the  gas 
consisting  of  CH4  and  CO:.  Nuisance  causing 
odors  do  not  appear  through  this  gasifica- 
tion. The  remaining  reduction  occurs  prin- 
cipally through  reduction  of  the  water  con- 
tent. 

9.  The  drying  of  the  sludge  requires  from 
6  to  7  days  and  no  odors  arise  therefrom. 

10.  The  height  of  each  filling  of  the  sludge 
beds  amounts  to  20-25  cm.  (8  to  10  ins.). 

11.  During  drying,  the  volume  is  further 
reduced  by  35  per  cent. 

12.  The  drain  water  of  the  sludge  is  bio- 
logically purified. 

13.  The  drying  place  in  1  year  dries  about 
6  cu.  m.  on  an  area  of  1  square  meter  (32.500 
cu.  yds.  per  acre).  During  drying  the  sludge 
is  changed  into  an  earthy  substance. 

14.  To  purify  1  cu.  m.  of  sewage  costs  on 
the  average,  $2.04  per  1,000,000  gals.,  including 
sludge  handling,  rent,  interest  and  incidentals 
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Methods  and  Results  of  Duty  of  Water 
Investigation  in  Idaho. 

Contributed  by  Don  H.  Bark,  Irrigation  Engi- 
neer, in  charge  of  Irrigation  Investigation 
in  Idaho. 

The  term,  "duty  of  water,"  is  used  to  ex- 
press the  relation  existing  between  the 
amount  of  water  used  for  irrigation  pur- 
poses and  the  area  of  the  land  it  serves.  In 
common  practice  this  relationship  is  usually 
expressed  by  the  number  of  acres  that  are 
served  by  a  cubic  foot  of  water  per  second, 
as  50,  80  or  100,  the  larger  numbers  denoting 
the  highest  duty  and  the  most  economical  use. 

Water  was  so  plentiful  in  the  day  of  the 
early  settler  that  there  was  small  need  for 
any  exact  knowledge  of  how  much  was  re- 
quired. Even  as  late  as  ten  years  ago  little 
was  known  of  the  duty  of  water.  It  was 
scarcely  ever  measured  in  the  early  days,  and 
but  little  attention  was  paid  to  the  amount 
used.  The  common  practice  was  for  each 
user  to  err  on  the  safe  side  if  he  had  any 
doubt,  by  filing  upon  or  appropriating  many 
times  more  than  he  could  ever  use  and  then 
let  the  later  comer  shift  for  himself  and  take 
whatever  water  there  was  left.  This  lax  cus- 
tom and  lack  of  supervision  of  the  appropria- 
tion of  water  caused  great  diversity  in  the 
amounts  of  water  appropriated  for  irrigation 
and  a  great  waste  of  water  has  resulted  by 
reason  cf  it,  as  many  secured  title  to  several 
times  as  much  as  they  can  profitably  use. 
Some  of  the  earlier  appropriations  in  Idaho 
were  as  high  as  5  miner's  inches  per  acre,  or 
enough  to  cover  the  land  to  a  depth  of  30  ft. 
or  more  during  the  irrigation  season.  People 
soon  awoke  to  the  fact,  however,  that  water 
was  more  valuable  than  land,  and  thanks  to 
our  present  irrigation  law  and  better  knowl- 
edge of  irrigation,  the  appropriations  that  are 
now  being  made  more  nearly  represent  the 
actual  needs  of  the  soil  and  the  crops,  and 
no  more  appropriations  of  5  ins.  per  acre  are 
being  made. 

The  last  7  or  8  years  has  been  the  era  of 
conservation  in  Idaho,  as  well  as  in  other 
states,  so  much  so  in  fact,  that  there  is  now 
grave  danger  that  we  may  err  on  the  side  of 
too  small  an  appropriation  for  the  land  in  the 
near  future  if  more  is  not  learned  of  the 
proper  duty  for  the  different  classes  of  soils. 
This  same  grave  danger  also  confronts  other 
states  for,  while  there  is  a  practically  unlim- 
ited area  of  good  land  yet  available  for  irri- 
gation, the  water  supply,  on  the  other  hand, 
is  limited.  Our  present  available  supply  will 
irrigate  but  a  comparatively  small  part  of 
the  land  which  could  be  profitably  farmed 
were  water  available. 

According  to  the  last  census  the  total  land 
area  of  Idaho  is  approximately  53,313,920 
acres,  much  of  which,  of  course,  is  taken  up 
with  foot  hills,  mountains  and  other  lands 
worthless  for  agricultural  purposes,  yet  there 
were  but  2,778,740  acres  actually  cultivated  in 
both  irrigated  and  non-irrigated  farms  in 
1909,  of  which  cultivated  area  only  51.4  per 
cent,  or  1,420,308  acres  were  actually  irri- 
gated, although  3,548,033  acres  were  included 
in  bona  fide  irrigation  projects  both  complet- 
ed and  under  way  in  Idaho  in  1010.  There  is 
unquestionably  a  sufficient  amount  of  water 
available  for  the  projects  now  completed  and 
under  way,  and  according  to  very  reliable 
estimates  enough  more  for  at  least  2.000,000 
additional  acre1.,  or  a  grand  total  of  approxi- 
mately 5,500,000  irrigated  acres,  if  every 
available  drop  is  stored  and  conserved,  pro- 
vided the  present  duty  is  maintained.  It  has 
been  estimated  that  there  are  from  8,000,000 
to  12,000,000  of  acres  of  land  suitable  for  irri- 
gation of  which  there  is  now  approximately, 
onlv  3,500,000  included  in  irrigation  projects, 
so  it  can  be  readilv  seen  that  there  is  plenty 
of  land  yet  available  for  irrigation  if  water 
Can  only  be  found  and  made  available  for  it. 

Now  in  order  to  illustrate  the  great  need 
for  a  better  knowledge  "f  the  water  require- 


ments of  crops  and  in  order  to  better  under- 
stand how  much  it  would  mean  to  the  state 
if  a  higher  duty  could  be  secured,  let  us 
think  for  a  moment  what  it  would  mean  if 
the  average  duty  could  be  increased  by  25 
per  cent,  after  which  it  would  still  be  lower 
than  in  parts  of  Colorado  and  California. 
This  would  make  it  possible  to  ultimately  irri- 
gate over  1,250,000  of  acres  in  addition  to 
the  estimated  amount  of  5,500,000  of  acres, 
for  which  we  already  have  a  sufficient  supply, 
if  the  present  duty  were  maintained.  The 
addition  of  this  acreage  would  make  homes 
for  thousands  of  people  and  add  millions  to 
the  taxable  property  of  the  state. 

In  view  of  the  above  mentioned  facts  and 
the  need  for  a  more  exact  knowledge  of  the 
duty  of  water,  it  was  thought  that  for  the 
good  of  all  concerned  the  time  was  oppor- 
tune to  begin  an  investigation  which  would 
throw  more  light  upon  the  subject  and  fur- 
nish exact  and  reliable  data  upon  which  to 
base  further  allotments  within  this  and  other 
states.  Lack  of  funds  with  which  to  carry 
on  such  an  investigation  was  the  greatest  ob- 
stacle. The  writer,  however,  succeeded  in  in- 
teresting the  State  Board  of  Land  Commis- 
sioners of  Idaho  in  the  investigation  and  a 
co-operative  agreement  for  the  carrying  on 
of  such  an  investigation  was  entered  into  be- 
tween them  and  Irrigation  Investigations,  a 
branch  of  the  U.  S.  Department  of  Agricul- 
ture. This  branch  of  the  department  is  par- 
ticularly fitted  for  the  carrying  on  of  such 
work,  being  under  the  direction  of  Dr.  Sam- 
uel Fortier  as  chief,  a  man  of  wide  reputation 
and  one  who  has  had  much  experience  in  all 
phases  of  irrigation. 

The  author  has  had  charge  of  irrigation 
investigations  in  Idaho  for  the  past  3  years 
and  has  planned  and  supervised  the  duty  of 
water  investigation  which  has  been  carried  on 
during  the  past  two  seasons. 

CONDITIONS  AFFECTING  THE  DUTY  OF  WATER. 

The  quantity  of  water  used  for  irrigation 
differs  in  every  locality,  but  owing  to  the  in- 
difference and  lack  of  knowledge  of  the  irri- 
gators, the  amount  used  is  in  but  few  cases 
a  clear  index  as  to  the  actual  amount  re- 
quired for  maximum  crop  production.  From 
the  author's  long  study  of  this  phase  of  irri- 
gation and  from  what  has  been  learned  from 
the  hundreds  of  experiments  he  has  carried 
on  during  the  past  two  years,  it  is  very  plain 
that  there  are  a  number  of  conditions  which 
affect  the  duty  of  water  very  materially,  a 
proper  understanding  of  which  will  enable 
one  to  accurately  fix  the  proper  and  econom- 
ical duty  for  any  new  project  even  in  advance 
of  any  irrigation  in  the  locality  in  question. 
It  is  but  fair,  however,  to  state  that  these 
conditions  require  much  study  and  an  inti- 
mate knowledge  of  local  conditions  and  of 
irrigation  in  general  before  one  can  accurate- 
ly determine  the  amount  of  water  which  will 
be  required  for  profitable  crop  production 
upon  the  soil  of  the  project  under  considera- 
tion. It  is  thought  and  hoped,  however,  that 
the  discussions  and  tabulations  in  the  follow- 
ing article  will  fill  a  long  felt  want  and  will 
throw  new  light  upon  the  factors  which 
should  be  taken  into  consideration  in  a  de- 
termination of  the  duty  of  water  for  a  new 
project.  The  principal  factors  which  have 
bearing  on  the  duty  of  water  and  which 
should  be  taken  into  consideration  are  in  the 
order  <if  their  importance: 

( 1 )  Character  of  Soil  and  Subsoil. — The 
texture  of  the  soil  as  regards  porosity  has 
more  to  do  with  the  amount  of  water  used 
than  any  other  one  thing.  It  has  been  found 
that  adobe  soils  may  be  irrigated  with  the 
total  application  of  but  2  or  3  acre  inches  at 
each  application,  while  in  some  instances, 
from  1  to  2  acre- feet  arc  required  to  spread 
over  and  thoroughly  irrigate  an  acre  of  very 
gravelly  soil.  At  least  two  thirds  or  thrcc- 
tOUrthl  of  this  latter  amount  is  almost  in- 
variably wasled,  however,  as  it  either  passes 


into  the  ground  water  or  percolates  beyond  the 
reach  of  the  plant  roots.  Where  coarse  soil 
is  encountered  without  an  underlying  hard- 
pan  or  impervious  stratum,  some  irrigation 
system  must  be  used  which  will  flood  the 
ground  quickly  before  the  water  has  time  to 
penetrate  too  deeply,  if  a  high  duty  is  to  be 
secured.  Ordinarily,  the  best  means  of  ac- 
complishing this  is  to  divide  the  field  into 
short  runs  from  200  to  400  ft.  long,  with  fre- 
quent cross-ditches,  and  then,  by  using  large 
irrigation  heads,  from  2  to  4  second  feet,  the 
ground  can  be  flooded  quickly  and  econom- 
ically without  much  loss  from  deep  percola- 
tion. More  water  is  also  lost  from  coarse 
soils  through  evaporation  than  from  the  finer 
ones,  for  capillarity  acts  more  rapidly  in  the 
former,  thus  bringing  larger  amounts  of  wa- 
ter to  the  surface  to  be  lost  by  evaporation. 
The  duty  also  depends,  to  a  large  extent, 
upon  the  depth  of  the  soil.  Shallow  soils  can- 
not absorb  or  retain  as  much  water  as  deep 
soils  and  hence  require  more  frequent  irri- 
gations. This  necessitates  the  use  of  a  larger 
amount  of  water  on  shallow  soils  in  order  to 
make  up  for  the  extra  evaporation  which 
takes  place  from  the  surface  by  reason  of  its 
being  kept  wet  by  the  more  frequent  irri- 
gations. 

(2)  Climatic  Conditions. — The  annual  pre- 
cipitation and  its  seasonal  distribution,  to- 
gether with  the  temperature,  humidity  and 
wind  movement,  all  have  a  very  marked  and 
evident  effect  upon  the  amount  of  water  re- 
quired for  crop  production. 

(3)  Diversification  of  the  Farm  Crops. — 
Most  water  contracts  call  for  a  constant  con- 
tinuous flow  in  the  ditch,  and  where  a  farm 
is  all  devoted  to  one  crop  such  as  grain,  hay 
or  potatoes,  the  greatest  need  for  water  is 
most  likely  to  fall  within  a  comparatively 
short  period  and  much  of  the  water  during 
the  remainder  of  the  season  is  liable  to  be 
wasted.  By  diversifying  his  crops,  the  farm- 
er's need  for  water  will  be  more  constant  and 
he  is  better  able  to  make  good  use  of  the 
continuous  flow  of  the  ditch,  and  a  higher 
duty  is  therefore  secured. 

(4)  Use  of  Rotation. — It  is  a  fact  known 
to  those  who  have  been  compelled  to  irri- 
gate with  small  heads  of  water,  that  little 
can  be  accomplished  in  this  way  as  the  stream 
soon  dwindles  and  the  field  remains  unirri- 
gated.  Rotation  systems  by  means  of  which 
a  farmer  can  exchange  water  with  his  neigh- 
bor and  use  large  Reads  for  short  periods, 
are  now  being  used  with  success  in  many  lo- 
calities and  the  saving  of  water  is  very  ma- 
terial. 

The  rotation  system  has  many  other  good 
points,  the  principal  one  among  them  being 
that  the  irrigation  can  be  done  quickly  and 
economically,  leaving  plenty  of  time  for  cul- 
tivation, etc. 

(5)  Preparation  of  the  Land. — Maximum 
crops  cannot  be  secured  without  a  uniform 
wetting  of  the  soil,  and  this  is  not  possible 
unless  the  land  is  properly  prepared  and  lev- 
eled. Furthermore,  uneven  land  requires 
considerably  more  water,  as  the  latter  has  to 
be  held  on  the  land  long  enough  to  soak  up 
to  the  high  spots.  This,  however,  is  not  the 
only  reason  why  the  land  should  be  care- 
fully prepared,  for  in  addition  to  the  large 
waste  of  water,  much  more  time  is  required 
for  the  irrigation  of  a  field  of  rough,  uneven 
ground. 

Many  irrigators  dislike  to  have  their  fields 
cut  up  with  cross  ditches  but  prefer  to  flood 
the  water  uninterruptedly  from  one  end  of 
the  field  to  the  other.  In  many  cases,  par- 
ticularly on  large  farms  in  the  older  irrigated 
sections  of  Idaho,  these  ditches  are  found  to 
be  one-half  mile  apart.  This  practice  is  ex- 
ceedingly wasteful  of  water,  particularly 
upon  the  more  porous  soils,  for  the  water  is 
compelled  to  run  over  the  upper  section  next 
the  feed  ditch  so  long  before  it  reaches  the 
lower  end  that  sometimes  as  high  as  05  per 
cent   of  it  percolates  so  deep  on  the  upper 
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Location.  Crop. 

Meridian   Alfalfa 

Nampa   Alfalfa 


TABLE  I.— A  BRIEF  SUMMARY  OF  THE 

Area 

in 
acres. 
5.08 
6.32 
6.23 
6.21 
2.81 
3.69 
2.84 
3.61 
2.77 
2.57 
3.91 
3.73 
4.51 
5.75 
3.72 
3.56 
,  4.95 
5.06 
5.06 
.983 
.  3.46 
3.44 
3.66 
.  10.65 
.  2.33 
6.77 
2.51 
.  3.60 
3.16 
3.07 
.  3.31 
4.32 
3.98 
.158.4 


Caldwell   Alfalfa   

Boise   Oats   

Richfield   Oats   

Gooding   Alfalfa   

Buhl   Spring  wheat. 


Gooding   Alfalfa 

Idaho  Falls  Oats  . 


Rigby   Alfalfa 

Rlgby   Alfalfa 


Rigby   Wheat 

Rigby   Clover 

Ketchum   Alfalfa 


1910  INVESTIGATIONS  ON  DUTY  OF  WATER. 

No.  Depth  Yield 

of  applied,  per 

Class  of  Soil.  irr.  feet.  acre. 

Sandy  loam    6  2.821  5.15  tons 

Impervious  lava  ash   7  1.434  2.85  tons 

Impervious  lava  ash   7  2.112  4.93  tons 

Impervious  lava  ash   7  2.251  4.35  tons 

Impervious  lava  ash   8  1.90  4.0  tons 

Impervious  lava  ash   8  2.84  3.6S  tons 

Impervious  lava  ash   9  3.45  4.37  tons 

Sandy  loam   i  3  1.00  58  bus. 

Sandy  loam    5  1.36  55  bus. 

Sandy  loam    5  2.31  47  bus. 

Typical  lava  ash   3  2.12  22.8  bus. 

Typical  lava  ash   4  2.20  27.7  bus. 

Typical  lava  ash   5  3.31  27.6  bus. 

Medium  lava  ash   2  1.31  3.3  tons 

Medium  lava  ash   3  1.87  3.56  tons 

Medium  lava  ash   3  2.10  4.74  tons 

Deep  lava  ash   1  .87  44.5  bus. 

Deep  lava  ash   2  1.44  67  bus. 

Deep  lava  ash   3  2.20  59  bus. 

Medium  lava  ash   6  4.49  8.7  tons 

Impervious  lava  ash   3  .99  44.5  bus. 

Impervious  lava  ash   3  ■  1.22  49.7  bus. 

Impervious  lava  ash   3  1.71  54.3  bus. 

Very  gravelly    9  11.20  4.2  tons 

Very  gravelly    4  6.35  3.78  tons 

Very  gravelly    6  6.93  4.85  tons 

Very  gravelly    7  9.40  4.60  tons 

Gravelly    3  2.63  30  bus. 

Gravelly    4  3.10  35.8  bus. 

Gravelly    5  3.95  39.0  bus. 

Very  eravelly    7  6.92  3.78  tons 

Very  gravelly    9  8.40  4.85  tons 

Very  gravelly    10  11.47  4.60  tons 

Gravelly    21.13  3.5  tons 


one-third  of  the  field  that  it  passes  beyond 
the  zone  of  the  plant  roots  and  is  lost.  In 
good  practice,  it  never  seems  best  to  flood 
or  run  the  water  in  furrows  farther  than 
from  400  to  800  ft.  between  feed  ditches,  for 
the  upper  end  of  the  field  always  absorbs  too 
much  moisture  or  the  lower  end  not  enough. 
That  the  duty  depends,  to  a  very  consider- 
able extent,  upon  the  skill  and  attentiveness 
of  the  irrigator,  none  will  deny.  It  has  been 
found  many  times,  that  one  man  can  irrigate 
a  field  thoroughly  with  much  less  water  than 
another. 

(6)  Kind  of  Crop. — The  kind  of  crop, 
whether  cultivated  or  non-cultivated,  and  the 
length  of  season  that  it  needs  water  have  a 
very  direct  bearing  upon  the  amount  required. 
Spring  grains  need  water  for  but  a  compara- 
tively short  time  during  the  spring  and  early 
summer,  while  winter  grains  require  it  for  a 
still  shorter  period  on  account  of  their  earlier 
date  of  ripening.  They  also  have  the  ability 
to  make  use  of  more  of  the  moisture  remain- 
ing from  winter  precipitation.  On  the  other 
hand,  pasture,  the  clovers  and  alfalfa  need 
irrigation  at  regular  intervals  from  spring 
until  late  fall.  A  rowed  crop  such  as  pota- 
toes, corn,  garden  truck  or  orchard  that  can 
be  cultivated  between  the  rows  will  require, 
all  other  things  being  equal,  less  water  than 
a  non-cultivated  crop  on  account  of  the  de- 
creased evaporation  induced  by  the  cultiva- 
tion. The  irrigation  investigations  branch  of 
the  U.  S.  Department  of  Agriculture  has 
found  that  there  is  four  times  as  much  evap- 
oration from  an  uncultivated  soil  in  a  single 
month  as  from  one  covered  with  a  3-in.  dry 
soil  mulch.  This  strongly  emphasizes  the 
desirability  of  thorough  cultivation  wherever 
possible.  This  was  illustrated  during  the 
present  season  by  a  thrifty  5-year-old  bearing 
orchard  at  Twin  Falls  which  received  an  ap- 
plication of  only  0.6  ft.  in  depth  during  the 
season.  A  thorough  dust  mulch  was  main- 
tained by  several  cultivations  and  the  mois- 
ture content  of  the  soil  was  fully  as  high  in 
the  fall  by  actual  test  as  it  was  in  the  spring, 
showing  that  the  0.6  ft.  of  application  was  not 
only  sufficient  to  supply  the  demands  of  the 
trees,  but  in  addition  it  was  sufficient  to  off- 
set the  evaporation  losses  and  maintain  a  con- 
stant uniform  moisture  per  cent  in  the  soil. 

(7)  Ground  Water  Level. — The  duty  de- 
pends to  a  considerable  extent  upon  the 
depth  to  ground  water,  particularly  where  it 
is  near  the  surface.  Water  is  transmitted  by 
capillary  action  in  all  soils,  the  rate  and  ex- 
tent of  the  transmission  depending,  to  a 
large  extent,  upon  the  size  and  arrangement 
of  the  particles  of  which  the  soil  is  composed. 
The  extent  of  the  vertical  rise  by  capillarity 
is  rather  constant,  however,  for  each  class  of 
soil,  and  wherever  the  ground  water  rises 
near  enough  to  the  surface  so  that  it  falls 
within  the  limit  through  which  capillarity  can 


act,  sub-irrigation  is  said  to  take  place.  This 
materially  reduces  the  amount  of  water  re- 
quired and  increases  the  duty,  as  the  irriga- 
tion water  is  not  subject  to  as  much  evapora- 
tion as  it  is  when  a  system  of  surface  irriga- 
tion is  used. 

(8)  Losses  in  Conveyance. — These  are  im- 
portant factors  which  have  a  direct  bearing 
upon  the  duty  of  water,  if  an  entire  project 
is  taken  into  consideration ;  but  they  have 
been  eliminated  in  this  investigation,  by  meas- 
uring the  water  at  the  head  of  each  plot,  and 
all  amounts  given  are  those  actually  ab- 
sorbed by  the  field  in  question.  Many  other 
less  important  factors,  together  with  the 
local  conditions  which  obtain  in  each  case, 
have  some  bearing  upon  the  amount  of  water 
required,  but  the  principal  factors  are  those 
mentioned  in  the  foregoing  discussion. 

It  is  clear  from  the  foregoing,  that  the 
duty  of  water  is  dependant  upon  a  variety  of 
local  conditions,  the  most  important  factors 
being:  character  of  soil  and  sub-soil,  climatic 
conditions,  whether  or  not  there  is  diversifi- 
cation of  the  farm  crops,  use  of  rotation, 
preparation  of  the  land,  kind  of  crop,  ground 
water  level,  and  losses  in  conveyance. 

OTHER  DUTY  OF  WATER  INVESTIGATIONS. 

There  has  been  but  comparatively  little  in- 
vestigation done  along  this  line  outside  of 
what  the  irrigation  investigations  department 
has  done.  Some  few  investigators  have 
worked  on  the  problem  at  irregular  intervals 
but  when  the  great  variations  in  the  annual 
precipitation  and  general  climatic  conditions 
are  considered,  it  seems  that  none  have  ever 
covered  a  broad  enough  scope  or  carried  on 
their  investigations  long  enough  so  that  their 
results  would  be  of  much  value.  If  accurate 
and  reliable  results  are  to  be  secured,  such  an 
investigation  must  be  carried  on  for  a  series 
of  years.  Most  investigators  have  merely  co- 
operated with  the  farmer  and  contracted 
with  him  to  measure  the  water  applied  and 
the  crop  produced,  and  have  not  paid  much 
attention  to  the  class  of  soil  that  the  crop  was 
grown  upon. 

An  accurate  knowledge  of  the  proper  and 
economic  amount  of  water  can  not  be  ob- 
tained in  this  way  for  two  reasons:  (1)  The 
average  farmer  is  not  capable  of  making  re- 
liable measurements  of  the  water,  and  (2) 
By  the  application  of  only  one  amount,  there 
is  no  means  of  knowing  what  the  results 
would  have  been  had  more  or  less  water  been 
applied.  Furthermore,  the  duty  depends  to 
such  a  large  extent  upon  the  class  of  soil  that 
any  results  are  incomplete  if  the  soil  and  sub- 
soil are  not  considered  and  described  in 
detail. 

PLANS   FOR   PRESENT  INVESTIGATION. 

In  formulating  plans  for  the  present  in- 
vestigation an  endeavor  was  made  to  profit 
by  the  mistakes  and  shortcomings  of  other 


investigators,  and  it  was  determined  at  the 
outset  to  make  it  as  broad  and  comprehen- 
sive as  possible.  It  was  decided  to  include 
the  typical  soils  and  as  many  as  possible  of 
the  staple  field  crops  grown  in  the  southern 
part  of  the  state. 

In  order  to  arrive  at  a  duty  which  would 
be  sufficient  for  good  ordinary  farm  practice, 
it  was  plain  that  the  tracts  should  be  com- 
paratively large  in  size  and  should  not  be 
especially  prepared,  in  any  way,  but  they 
must  represent  normal  conditions  such  as  are 
found  upon  the  average  farms  throughout 
the  state.  In  this  way  it  is  thought  that  the 
finding  of  too  high  a  duty  has  been  guarded 
against.  As  has  been  stated,  most  investi- 
gators in  the  past  have  merely  measured  the 
water  applied  by  the  farmers  without  varying 
it  in  any  way.  While  this  shows  the  actual 
amount  used,  it  does  not  furnish  any  in- 
formation as  to  what  the  results  would  have 
been  had  more  or  less  been  applied. 

About  60  tracts  ranging  in  size  from  5  to 
100  acres  were  selected  upon  typical  farms 
scattered  over  the  principal  irrigated  districts 
of  South  Idaho  and  used  for  experimental 
purposes  during  1910.  The  investigation  has 
been  conducted  along  similar  lines  during 
the  present  season,  that  of  1911,  water  hav- 
ing been  measured  on  a  considerably  larger 
number  of  farms  than  during  1910.  The  in- 
vestigation has  covered  300  miles  of  the 
Snake  River  Valley  with  altitudes  ranging 
from  2,400  to  5,800  ft,  the  fields  experimented 
upon  having  been  planted  to  oats,  spring  and 
winter  wheat,  barley,  rye,  clover,  alfalfa  and 
potatoes.  All  classes  of  soil  and  topography, 
together  with  the  various  systems  of  irriga- 
tion common  to  Idaho  have  been  represented 
and  it  is  thought  that  a  careful  tabulation  of 
the  data  covering  such  a  diversity  of  condi- 
tions will  give  results  that  will  be  of  vital  and 
far  reaching  importance. 

The  results  of  the  1911  investigation  are 
not  yet  fully  worked  out  at  this  writing,  but 
so  far  as  now  known  they  seem  to  fully 
corroborate  those  secured  in  1910,  a  partial 
summary  of  which  is  herein  included. 

METHOD   OF   CONDUCTING  INVESTIGATION. 

Each  field  experimented  upon  was  divided 
into  three  approximately  equal  parts,  the 
owner  of  the  land  in  each  case  being  allowed 
to  select  one  of  the  three  plots  into  which  his 
tract  had  been  divided,  and  irrigate  it  during 
the  season  according  to  his  own  ideas,  using 
the  same  amounts  and  irrigating  the  same 
number  of  times  as  had  been  his  usual  cus- 
tom. This  amount  was  carefully  measured 
every  time  by  the  assistant  in  charge,  after 
which  a  greater  amount  was  applied  to  one 
of  the  remaining  plots  and  a  lesser  amount 
to  the  third.  Thus,  there  was  in  each  case 
three  plots  with  uniform  soil  planted  and 
handled  uniformly  in  every  way,  but  upon 
which  different  amounts  of  water  were  ap- 
plied during  the  season. 

Moisture  Determinations. — Careful  mois- 
ture determinations  were  made  of  the  soil  on 
each  plot  about  the  beginning  of  the  grow- 
ing season  and  before  the  first  irrigation  had 
been  applied.  This  has  aided  materially  in 
the  comparison  of  the  results  from  the  dif- 
ferent plots  and  tends  to  make  the  investi- 
gation much  broader  than  it  would  otherwise 
have  been. 

Classification  of  the  Soil. — A  careful  classi- 
fication of  the  soil,  to  at  least  a  depth  of  4  ft. 
has  been  made  on  each  plot  by  means  of  nu- 
merous test  pits  in  various  parts  of  the  tracts. 
Average  samples  of  the  1st.  2nd.  3rd  and  4th 
feet  of  soil  from  each  plot  were  also  taken 
and  are  now  stored  away  in  suitable  recep- 
tacles for  future  reference. 

Measurement  of  Water. — The  water  was 
measured  through  Cippoletti  weirs  which 
were  installed  in  the  feed  and  waste  ditches 
leading  to  and  from  each  plot  and  as  close 
to  the  boundary  of  the  plot  as  the  grade  of 
the  ditches  would  permit.  All  weirs  were 
constructed  with  16-gage  galvanized  iron 
crests  and  great  care  has  been  exercised  that 
each  weir  should  fulfill  all  the  necessary  re- 
quirements of  the  Cippoletti  weir  formula. 
All  feed  and  waste  water  was  measured 
every  hour  by  the  assistant,  the  depths  flow- 
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TABLE  II. — SUMMARY  OF  WATER  APPLIED 
GRAIN  ON  THE  MEDIUM 
 April  

Crop  1-15.  15-30. 

Feet.  Feet. 

Alfalfa   053  .018 

Grain   

Average   0265  .009 

Percentage  of  total  *   1.3  .45 

ing  over  the  weirs  being  measured  from  a 
carefully  leveled  peg  30  ins.  up  stream  from 
the  crest  by  means  of  K.  &  E.  steel  rules 
graduated  to  1/100  ft.  The  formula  used  in 
computing  the  amounts  flowing  over  these 
weirs  was  (3=3.367  L  H**.  All  water  wasted 
from  each  plot  has  been  deducted  from  the 
amount  applied  and  all  amounts  appearing 
herein  are  corrected  in  this  way  and  repre- 
sent the  amount  actually  absorbed  and  evap- 
orated from  the  plots  in  question.  Yields 
have  been  weighed  wherever  possible,  and  in 
all  other  cases  were  measured  and  computed 
by  the  approved  rules  used  in  common  prac- 
tice. 

UNIT    OF    MEASUREMENT  EMPLOYED. 

The  miner's  inch  was  the  old  time  unit  of 
measurement  and  represented  an  amount  that 
would  flow  through  a  sharp  edged  orifice  1 
in.  square  under  a  given  pressure.  This 
method  was  not  adapted  to  the  measurement 
of  large  streams  and  was  subject  to  such 
variation  because  of  the  various  elements 
which  must  be  observed  that  it  has  been 
largely  discontinued  and  the  cubic  foot  per 
second  substituted.  This  unit  represents  a 
definite  tangible  amount  and  is  now  the  regu- 
lar unit  for  the  measurement  of  water  in  the 
state  of  Idaho. 

The  duty  of  water  has  long' been  thought 
of  as  a  certain  number  of  miner's  inches  per 
acre  or  as  a  certain  number  of  acres  served 
by  a  cubic  foot  per  second.  The  statement 
of  the  duty  in  this  way,  however,  is  rather 
indefinite  as  the  length  of  the  irrigation  sea- 
son varies  with  the  different  localities  and 
also  with  the  kind  of  crops  grown.  In  order 
that  an  idea  may  be  had  as  to  the  actual 
amounts  applied,  all  measurements  through- 
out this  article  have  been  reduced  to  the  basis 
of  acre-feet  per  acre  or  depths  applied  to  the 
land.  This  represents  a  definite  tangible 
amount  independent  of  the  size  of  the  irriga- 
tion head  used,  or  of  the  length  of  time  it  is 
allowed  to  run,  and  provides  a  safe,  simple 
method  of  comparison  between  the  amounts 
of  water  used  on  the  different  plots. 

PRECIPITATION. 

The  precipitation  during  the  growing 
months  of  1010  was  almost  a  negligible  quan- 
tity, being  much  below  normal,  an  average  of 
less  than  1%  ins.  having  been  received  by  the 
plots  experimented  upon  in  the  different  lo- 
calities. 

Table  I  includes  a  few  of  the  results  se- 
cured, the  same  being  typical  of  the  entire 
investigation. 

A  knowledge  of  the  amounts  of  water  that 
are  required  bv  the  different  soils  and  crops 
during  the  different  periods  of  the  irrigation 
season  is  of  importance  to  all  irrigation  engi- 
neers and  especially  to  those  interested  in  the 
designing  of  storage  projects.  In  order  to 
throw  more  light  on  this  subject,  the  results 
from  the  above  and  other  experiments  have 
been  condensed  and  compiled  in  Table  II, 
which  gives  the  average  depths  applied  dur- 
ing each  month  to  both  grain  and  alfalfa 
Assuming  that  the  crops  on  any  project  are 
fairly  equally  divided  between  grain  and  al- 
falfa, or  crops  requiring  a  similar  amount  of 
water,  the  table  shows  the  amount  and  per- 
centages of  the  total  that  it  will  be  necessary 
to  deliver  during  each  month. 

This  table  shows  strikingly  that  the  great 
.  st  need  for  irrigation  writer  on  the  medium 
lava  ash  and  clay  soils  falls  during  the  month 
of  June  when  one  third  of  the  total  amount 
used  during  the  entire  season  was  applied. 
Mice  amounts  represent  those  which  were 
.actually  applied  to  and  absorber!  by  the  fields 
in  question,  and  no  allowance  has  been  made 
for  the  seepage  in  canals  or  general  loss  in 
transmission 

If  an  entire  project  were  to  be  taken  into 

■  onitdcratiofli  due  allowance  must  be  given 


BY  MONTHS  TO  56  FIELDS  OF  ALFALFA  AND 
LAVA  ASH  AND  CLAY  SOILS. 


May. 
Feet. 
.531 
.320 
.4255 

20.78 


June. 

Feet. 
.720 
.6453 
.6826 

33.34 


July. 

Feet. 
.602 
.495 
.548 

26.79 


Aug. 

Feet. 
.551 
.0954 
.3232 

15.78 


Sept. 
1-15. 


Total. 


Feet.  Feet. 
.0636  2.54 
1.556 
2.048 


.031S 


1.56  100.0 


to  these  factors.  There  would  also  be  a 
somewhat  greater  demand  for  water  both 
early  and  late  in  the  season  to  provide  for 
stock  water  and  that  used  for  domestic  pur- 
poses, as  well  as  for  fall  grains  and  young 
alfalfa,  which  were  not  included  in  this  in- 
vestigation, but  which  would  need  a  compara- 
tively small  amount  of  water  during  the  fall 
months. 

An  inspection  of  the  amounts  applied  to 
both  alfalfa  and  grain  reveals  the  fact  that 
an  average  depth  of  2.54  ft.  was  applied  to 
alfalfa  which  is  0.984  ft.,  or  an  increase  of 
63.25  per  cent  over  that  applied  to  grain  on 
the  same  class  of  soil.  This  was  about  the 
average  for  the  entire  investigation.  The 
writer  has  concluded  that  for  best  results  it 
is  safe  to  assume  that  alfalfa  will  require  50 
per  cent  more  water  during  the  season  than 
grain.    While  it  was  the  general  tendency  for 


4     .8    1.2    16   20  24  W 
Depth  of  Water  Applied  in  Feet 

Fig.  1 — Diagram  Showing  Crop  Yield  per 
Acre,  per  Acre  Foot  of  Water  Supplied. 

alfalfa  to  produce  the  most  yield  where  the 
most  water  was  applied,  as  it  was  in  a  few 
instances  with  grain,  it  was  always  found 
that  the  highest  efficiency  was  obtained  from 
the  water  where  the  smaller  amounts  were 
applied.  In  order  to  illustrate  this  fact  more 
clearly  Table  III  has  been  compiled  from  the 
results  secured  upon  21  plots  of  spring  grain 
at  the  Gooding  Experiment  Station.  These 
grains  were  all  planted  at  the  same  rate  on 
the  same  class  of  soil  and  on  the  same  date, 
and  though  the  area  of  each  individual  plot 
was  small,  the  results  secured  are  a  fair  aver- 
age of  those  secured  on  the  same  class  of 
soil  on  larger  tracts  throughout  the  state. 


An  inspection  of  the  above  table  reveal> 
the  fact  that  although  the  yield  increases  as 
the  amount  of  water  applied  is  increased,  the 
yield  per  acre  foot  of  water  applied  decreases 
very  rapidly  as  the  amount  applied  is  in- 
creased, which  shows  conclusively  that  the 
highest  efficiency  is  secured  from  the  water 
when  the  smaller  amounts  are  used. 

The  following  curve,  Fig.  1,  which  is  based 
on  the  results  included  in  the  above  table, 
further  emphasizes  this  fact,  showing  a  re- 
turn of  over  1,800  lbs.  of  grain  per  acre  foot 
of  water  when  a  depth  of  1  ft.  was  applied 
and  considerably  less  than  half  of  this  return 
per  acre  foot  where  a  depth  of  2%  ft.  was 
applied,  which  proves  beyond  question  that 
the  best  use  and  highest  duty  is  secured  from 
the  water  where  the  smaller  amounts  are 
used,  even  though  the  gross  yield  is  some 
what  lessened  thereby. 

CONCLUSION. 

It  is  evident  from  the  foregoing  that  the 
problem  of  determining  the  proper  and  eco- 
nomic duty  is  an  intricate  one  and  that  the 
value  of  land  and  water,  yield,  market  price 
of  crop,  cost  of  irrigation,  seed,  etc.,  must  all 
be  taken  into  consideration,  as  well  as  the 
class  of  soil,  topography  and  climatic  condi- 
tions before  the  proper  allotment  for  any 
project  can  be  determined  upon. 

The  investigation  has  shown  that  there  is 
usually  a  great  waste  of  water  with  the  pres- 
ent systems  now  in  use,  and  has  emphasized 
the  fact  that  the  proper  preparation  and  lev- 
eling of  land  for  irrigation  at  the  outset  will 
pay  a  large  return  on  the  investment  in  both 
increased  crop  production  and  saving  of  wa- 
ter. It  has  also  been  clearly  demonstrated 
that  a  high  duty  can  not  be  secured  where 
the  continuous  flow  system  is  used,  unless 
there  is  considerable  diversification  of  the 
farm  crops,  nor  where  the  water  is  flooded 
uninterruptedly  across  fields  one-half  mile  in 
length.  Water  should  never  be  flooded  or 
run  in  furrows  farther  than  from  400  to  600 
ft.  if  the  best  results  and  a  high  duty  are  to 
be  secured. 

While  one  or  two  years'  data  are  by  nc 
means  sufficient  upon  which  to  base  any  final 
conclusion  regarding  such  an  important  fea- 
ture as  the  duty  of  water  for  a  large  project, 
the  following  statements  in  regard  to  it  seem 
justified.  Although  it  has  been  shown  that 
it  is  the  general  rule  for  alfalfa  to  produce 
the  larger  crops  where  the  larger  amounts 
of  water  are  applied,  and  in  some  cases  for 
grains  to  follow  the  same  rule,  it  is  very 
plain  that  the  highest  efficiency  is  always  se- 
cured from  the  water  when  the  smaller 
amounts  are  applied.  This  proves  conclus- 
ively that  where  water  is  valuable  and  land 
comparatively  cheap,  it  is  neither  economical 
nor  feasible  to  allow  over  1%  ft.  in  depth  for 
grains  on  ordinary  soils,  or  more  than  50  per 
cent  in  excess  of  this  amount,  or  2Y*  ft.,  for 
alfalfa.  It  would  seem,  however,  if  the  con- 
ditions were  reversed  and  the  land  were  val- 
uable and  the  water  comparatively  inex- 
pensive, that  slightly  more  than  this  should 
be  allowed.  Gravelly  and  porous,  sandy  soils 
will,  of  course,  absorb  and  require  more  than 
the  amounts  above  stated,  although  it  is  the 


TABLE  ni  — YIELD  PER  ACRE 
POUNDS  OF 

Depth  of 

Crop.  water 

An. i  applied 

Acres.  Feet. 

1.  Blue  stem  wheat  172  .00 

2.  Blue  stem  wheat  089  533 

3.  Hlue  stem  wheat  OSS  .713 

1.    Hlue  Htem  wheat                         mil  .842 

:..     Hlue  stein  wheal ......                 as  I  1. 2111 

i;.     Hlue.  stem  wheat       .                    092  1.435 

7.     Hlue  stem  wheat                           .083  2.48B 

S.    Sonera    wheal                             .19-'  000 

:i.     Sononi     wheat                                OSS  .352 

10.  Honora   wheat                           ass  .533 

tl.     S. .iKiia    wheat                                OS!',  .945 

12.  Honora    wheat                             .089  t.100 

13.  Honora    wheat  074  1.601 

11.  Soimra    wheal                               iiS'.i  2.355 

15.  Little  Club  wheat                      176  01111 

16.  Utile  Club  wheat                        088  4:H 

17.  Utile  Club  wheal  .  .  nsii  .594 
IS.     Little  Chili  wheat                          1191  .907 

19.  Utile  Club  wheal                          OSS  I  titn 

20.  Utile  Club  wheat                       ,008  I.78C 

-M     Little  Club  wheal                          874  :ii|n 


PER  ACRE  FOOT  OF  WATER  APPLIED  AND  NUMBER  OF 
WATER  APPLIED  PER  POUND 


Per  acre. 
I  "(Hinds. 
•i:ii;.oo 

1123.59 
1:197.72 
1884.17 
2000.00 

2010.00 

2084  30 
806.18 

1227.27 

1888.68 

I  •130.23 
I932.5S 

2067.50 
8101.18 

522.71; 
1227.72 

LS59.ee 

1824.17 
2102.27 

221  >n  00 
8686  13 


OF  GRAIN. 
Yield. 


Per  acre 
feet  of  wa- 
ter applied. 

Pounds. 
Inllnlty 

2108.05 
1960.33 
2166.47 

1668.88 

1400.69 
S.IS.01 
Inllnlt  v 
:ilSt>.5fi 
2323.89 
1513.47 

1756.89 
1891.88 
B9fi.ll 

IntlnlU 
282S.S« 

2288.89 
2011  .'1 
1816.88 
1264.27 
H7R.46 


Pounds 
of  waler 

opplled 
per  pound 

of  grain. 

12S7 
1384 
1252 
1611 

1937 

323S 

77* 
1 1 B7 
1793 
1544 
1950 
3041 

'959 
I1S5 

i:t4f> 

140S 
2146 
3099 
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pinion  of  the  writer,  that  even  the  most 
orous  of  these  could  and  should  be  pre- 
ared  in  such  a  manner  that  4  ft.  deep  for 
rains  and  6  ft.  deep  for  alfalfa  during  the 
eason  would  be  more  than  ample.  Orchards 
nd  other  cultivated  crops,  because  of  the 
reater  amount  of  moisture  that  can  be  con- 
erved  by  the  cultivator  will  require,  all  other 
tiings  being  equal,  less  water  than  either 
rain  or  alfalfa.  A  thrifty  bearing  5-year- 
ld  orchard  on  the  medium  lava  ash  soil  in 
fie  vicinity  of  Twin  Falls  has  been  under 
bservation  during  the  present  season,  dur- 
lg  which  time  an  application  of  less  than  0.7 
t.  in  depth  has  been  applied  and  the  moisture 
er  cent  of  the  soil,  by  actual  tests,  was  fully 
s  high  at  the  end  of  the  season  as  it  was 
t  the  beginning,  indicating  that  this  amount 
f  application  had  been  fully  ample. 
The  greatest  saving  that  can  be  made  in 
ur  water  supply  is  through  legislation.  The 
reatest  obstacles  that  we  now  have  to  over- 


come are  our  unit  of  measurement  and  the 
wording  of  our  water  contracts.  They  are 
both  radically  wrong.  Under  the  present  sys- 
tem there  is  no  incentive  for  the  farmer  to 
save  water,  and  so  long  as  our  contracts  are 
worded  so  as  to  call  for  a  continuous  flow, 
the  settler  will  demand  the  water  and  use  it 
whether  he  needs  it  or  not.  Imagine  one 
going  to  an  elevator  and  buying  a  continuous 
flow  from  a  grain  spout  for  a  certain  definite 
time  instead  of  calling  for  a  bushel  or  some 
other  definite  quantity.  At  such  times  we 
always  ask  for  a  certain  definite  quantity  of 
the  commodity  which  we  desire  and  stand  by 
to  see  it  weighed  or  measured  out.  Why, 
then,  call  for  a  certain  continuous  flow  in  the 
irrigation  ditch.  Our  water  rights  should 
call  for  definite  quantities,  such  as  1,  2  or 
3  acre  feet  to  the  acre,  which  amount  could 
be  measured  out  to  consumers  as  carefully 
as  sugar,  coal  or  flour. 

The    continuous    flow    proposition    is  the 


greatest  bug-bear  that  we  have  to  fight.  We 
should  educate  our  settlers  to  measure  watei 
and  inaugurate  laws  and  contracts  calling  for 
definite  quantities.  The  farmer  would  then 
call  for  a  certain  definite  quantity  for  the 
irrigation  of  his  crops  and  it  would  be  to  his 
interest  to  see  that  his  gates  were  shut  down 
immediately  after  the  irrigation  was  com 
pleted,  and  that  none  be  left  to  run  to  waste 
Until  we  do  inaugurate  some  such  system  as 
the  one  above  outlined,  there  will  always  be 
waste,  no  matter  what  duty  of  water  has 
been  fixed  upon.  This  is  a  feature  which 
demands  the  careful  consideration  of  the 
western  irrigators  and  legislators. 

The  investigation  has  been  carried  on  dur- 
ing 1911  along  the  same  broad  lines  as  the 
investigation  of  1910  and  it  is  hoped  to  con 
tinue  it  for  at  least  another  year,  after  which 
a  complete  summary  of  all  data  secured  will 
be  included  in  a  bulletin  of  the  U.  S.  De- 
partment  of  Agriculture. 
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nstructions  for  Inspecting  Bridges  and 
Culverts,  Great  Northern  Ry. 

Contributed  by  W.  B.  Irwin,  Engineering  De- 
artment.  Great  Northern  Ry. 

The  following  instructions  have  been  issued 
y  the  engineering  department  of  the  Great 
lorthern  Railway  for  the  guidance  of  those 
ispecting  bridges  and  culverts : 


(1)  Master  carpenters  shall  make  a  thor- 
ough inspection  of  every  bridge  and  culvert 
on  their  divisions  at  least  twice  each  year, 
once  in  the  spring  and  once  in  the  fall.  Dur- 
ing the  fall  inspection  special  attention  must 
be  paid  to  obtaining  data  for  estimating  cost 
of  renewals  and  repairs  and  for  ordering 
material  required  for  the  ensuing  year. 

(2)  A  civil  engineer  from  the  chief  engi- 


neer's department  will  accompany  the  master 
carpenter  during  the  fall  inspection,  and  they 
shall  both  thoroughly  inspect  every  bridge 
and  culvert,  and  shall  enter  in  these  bridge 
inspection  books  full  notes  of  such  inspection, 
each  one  keeping  a  separate  book. 

(3)  These  notes  of  inspection  must  show 
the  condition  of  every  bridge  (including  over- 
head wagon  bridges)  and  culvert  in  both  main 


BUTTE  DIVISION. 


Date  Inspected,  Sept.  20,  1910. 


HELENA    TO  BUTTE  LINE. 


Bridge 
No. 


1276+86 

.  #98 

#99 
#100 

Ore 

2519+00 

#128 


Date 


Erected 


1902 


1897 
1896 


Dock 
1903 


1897 


Present 
Piling 


Trestle 


Present 
Deck 


KIND 
Pile,  Trestle  or  Truss 


Jefferson  

10  P.  E.  M.  P.  236  

Sewer  Pipe  

Corbin  

M.  P.  236  

Towers  and  Deck  Girders  

Tie  Plated-Wolhaupter  Joints. 

Standard  Guard  Rail  

8x10 — 20x12  Ties  

2  P.  E.  M.  P.  237  

Masonry  Culvert  

154  P-  E.  M.  P.  238  

Masonry  Culvert  

Basin  

Trestle  

11-6  Post  Framed.'  . 

Fir  Bents  

22  P.  E.  M.  P.  260  

Dry  Stone  Box  

M.  P.  260  

Thru  Girder  

Tie  Plated-Wolhaupter  Joints. 

10"xl5"-14  Ties  

75#  Inner  Guard  Rail  

Bison  Creek  


Length 


44' 
672' 

188' 
113' 

140' 
46' 
50' 


Size  or 
Height 


Fire  Proof 
Deck  Kind 


24" 
98' 


4'x4' 
3'x4' 


19' 
l'x2' 


Condition  of  Bridge  and  Descrip- 
tion of  Work  to  be  Done 


Under  Two  Tracks — Broken  Down 


Timber  Bulkheads  crowding . 
Steel  


Material  Required 


Repair  with  24"  S.  P 


O.  K  

Fill  hole  at  lower  end  with  rock  . . .    25  Cu.  Yds.  Rock 


Renew  3  broken  stringers . 
Renew  12  broken  ties.  .  .  . 


1910  work  not  done 
Paint  steel  


3  Pes.  S.  H.  8 "xl6 "— 16' 
12  Pes.  S.  H.  8"x8"— 12' 

42'-36"  C.  I.  P.  to  be  placed 


Fig.  1. 


MAIN  LINE  BUTTE  DIVISION 

Statement  of  Work  to  be  Done  on  Bridges  and  Culverts  During  1911. 


SHEETS 
This  Sheet  No.  16. 


Bridge  and  Culvert 
Numbers 

Kind 

Lgth. 

Ht  . 

Work  to  Be  Done. 

Approx. 

Cu.  Yds. 

Ln.Ft. 
Brs. 

Lin.  Ft.  of  Pipe  Required.  | 

Number 

Date 

Exc. 

Fill- 
ing 

Mas- 
onry 

Rip 
Rap 

to  be 
Filled 

Kind 

12" 

18" 

24" 

30" 

36" 

Tim. 
Bill 

A.  F.  E. 

Item 

Comp 

2HPEMP  232.  .  .  . 
26  PE  MP  233 

CIP 
CIP 

48 
72 

24 
24 

Extend  apron  16  feet. 

Fill  hole  at  lower  end.    Rock  on  ground. 
Clean  out. 

10 

1 

lS'»s 

18588 

137 
138 

4  PE  MP  234  Dry 
Stone  Box  

56 

Hx3 

Caved  in  and  filled  up.    Renew  with  CI  Pipe. 

4 

CIP 

60 

18588 

139 

10  PE  MP  236 

Corbin  

SP 

44 

24 

Under  two  tracks.   Broken  down.   Repair  with 
24"  Sewer  Pipe. 

140 

No.  100  Mas  

Culv 

113 

3x4 

Fill  ho  e  at  lower  end  with  rock. 

25 

1858S 

141 

Ore  Dock  Trestle.  . 
22  PE  MP  260  Dry 

Renew  three  broken  stringers.  Renew  12  broken 
ties.    Use  S.  H.  material 

142 

No.  128  Thru  Girder 
Bernice  

46 
50 

1x2 

8 

1910  work  not  done. 

16964 

143 
144 

No.  129  Thru  Girder 
No.  130  Thru  Girder 
No.  131  

CIP 

40 
50 
120 

10 
9 
42 

Paint  steel. 

1910  work  not  done.    (Renew  deck.) 
Clean  out  lower  end. 

145 
146 
146} 

Total  



i 

Fig.  2. 
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and  side  tracks.  Enter  the  length  and  height 
(ground  surface  to  base  of  rail  at  highest 
point)  of  all  bridges;  enter  culverts  and  over- 
head bridges  between  the  proper  bridge  num- 
bers, showing  the  length,  width  and  clear 
height  above  rail  of  overhead  bridges  and  the 
length,  width  and  height  of  all  culverts ;  also 
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Fig.   1 — Section   of   Wing  Abutment. 

state  kind  of  culvert,  that  is,  plank  box,  tim- 
ber culvert,  stone  box  culvert,  stone  arch  cul- 
vert, brick  arch  culvert,  iron  pipe  culvert,  etc., 
as  the  case  may  be. 

(4)  Where  the  structure  is  in  good  con- 
dition, requiring  no  repairs  for  one  year,  it 
will  be  sufficient  to  mark  "O.  K."  in  columns 
of  "condition  of  bridge."  Where  the  struc- 
ture requires  repairs  or  renewal  within  one 
year,  enter  in  the  notes  a  concise  statement 
of  condition  of  the  various  parts  of  the 
structure,  the  piles,  trestle  bents,  caps,  string- 
ers, ties,  etc.  At  truss  bridges,  note  the  con- 
dition of  the  various  members,  the  camber, 
alignment,  etc.,  of  the  trusses.  Note  whether 
waterways  need  cleaning  out  or  straightening, 
or  whether  any  rip-rapping  is  required. 

(5)  The  notes  of  the  fall  inspection  must 
show  what  materials  are  required  for  repairs 
or  renewals  for  the  ensuing  year,  measure- 
ments being  made  for  the  length  of  piles  re- 
quired, and  where  the  ground  is  soft,  sound- 
ings taken  and  the  notes  recorded.  Where 
the  structure  requires  renewing  or  extensive 
repairs,  the  notes  must  show  whether  any 
filling-in  can  be  done,  stating  what  kind  and 
size  of  opening  is  required  to  carry  the  water. 
In  this  connection,  note  whether  the  structure 
is  used  as  a  cattle  pass  or  under  crossing  for 
teams.    In  the  case  of  wooden  culverts  re- 

•  quiring  renewal,  show  what  size  and  length 
of  iron  pipe  or  other  permanent  structure  will 
be  required  to  carry  the  water ;  also  show  the 
approximate  height  of  embankment  at  point 
where  culvert  is  required.  Note  whether  an 
iron  pipe  can  be  placed  inside  of  the  wooden 
culvert,  or  whether  it  is  necessary  to  excavate 
down  from  top  of  roadbed  in  order  to  place 
the  pipe  culvert. 

(6)  The  master  carpenters  are  responsible 
for  the  safe  condition  of  all  bridges  and  cul- 
verts on  their  divisions.  Should  any  bridges 
or  culverts  be  found  that  require  immediate 
repairs,  the  master  carpenter  must  have  the 


Plan 

Fig.  2— Plan  and  Elevation  of  Wing  Abut- 
ment. 


necessary  repairs  made  at  once,  reporting  the 
Facta  to  the  division  superintendent. 

(7)  A  copy  of  the  notes  of  fall  inspection 
'     m:idi    l.\    tin    master   carpenter    must  lie 

made  -md  forwarded  to  the  chief  engineer  as 

soon  as  possible  after  the  inspection  is  com- 
pleted. 

(K)  From  the  notes  of  the  fall  inspection 
work  sheets  will  be  prepared  by  the  chief 
engineer's  department  showing  in  detail  the 
work  to  l,e  don.   on  each  bridge  and  culvert 


during  the  ensuing  year,  and  the  material  re- 
quired for  each  division  will  be  ordered  from 
these  work  sheets. 

(9)  Spring  inspection  should  be  made  dur- 
ing April,  and  the  notes  of  same  should  show 
whether  the  work  outlined  on  the  work  sheets 
is  sufficient  to  keep  the  structure  in  safe  con- 


E  le  vc?f/on 


Plan 

Fig.   3 — Typical  U-Abutment. 

dition  until  the  following  spring.  If  more 
work  is  necessary  or  more  material  is  re- 
quired than  the  work  sheets  show,  specify 
fully  what  additional  work  should  be  done 
and  what  additional  material  is  required. 

(10)  A  copy  of  the  notes  of  spring  in- 
spection  as   made   by  the   master  carpenter 

r — i 
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Plan 

Fig.  4 — Typical  T-Abutment. 

must  be  made  and  forwarded  to  the  chief 
engineer  as  soon  as  possible  after  the  inspec- 
tion is  completed. 

(11)  Enter  stations  and  mile  posts  so  that 
all  bridges  and  culverts  will  show  between 
what  stations  and  mile  posts  they  are  located. 

Referring  to   size  of  waterways  required, 


Fig.  5 — Usual  Section  of  Wing  Abutment. 


as  covered  in  paragraph  U  ;  The  "Meyers  for- 
mula," Dulilished  in  Kn(.inkkkin<;  it  Contract- 
i no,  March  'J!(,  I!M1,  is  in  general  use  on  this 
system.    Much  dependence,  however,  is  placed 


on  a  thorough  knowledge  of  local  conditions 
based  on  years  of  observation. 

Referring  to  paragraph  11:  Telegraph  poles 
are  placed  40  to  the  mile,  or  132  ft.  apart. 
Small  culverts  and  drains  which  are  not 
numbered  are  referred  to  as  so  many  poles 
from  a  mile  post,  "10  P.  E.  M.  P.  236"  in 


/Base  o-T Pail  ^ 
**■  —  


14. 7'         »  • 

Fig.  6 — Improved  Section  of  Wing 
Abutment. 

Fig.  I.  denoting  the  pipe  culvert  to  be  1 
poles  (1,320  ft.)  east  of  mile  post  236. 

Inspection  books  containing  the  above  in- 
structions are  furnished  the  engineer  and 
master  carpenter  making  the  inspection. 
These  books  are  a  trifle  larger  than  the  ordi- 
nary surveyor's  note  book.  Specimen  pages 
are  shown  by  Fig.  I. 

Gasoline  motor  cars  are  used  on  bridge 
inspection,  about  60  miles  being  an  average 
day's  inspection.  Upon  completion  of  the  in- 
spection, work  sheets  showing  the  work  to  be 
carried  out  and  the  bill  of  material  required 
are  made  up  in  the  office  of  the  resident  engi- 
neer. These  sheets  are  printed  forms  on 
tracing  paper,  and  are  typewritten  for  blue 
printing  and  copies  furnished  the  foremen 
on  the  work.  Specimen  pages  are  shown  by 
Fig.  2.  The  greater  part  of  the  methods 
herein   described  have  been  in  use  on  this 


Fig.  7— Section  Through  U-Abutment  Walls. 

system  for  many  years  and  have  proven  quite 

satisfactory. 


The  Economies  of  Abutment  Design 

for  Railway  Bridges. 

A  railway  bridge  abutment  is  ordinarily  a 
masonry  structure  which  gives  vertical  sup- 
port to  one  end  of  a  steel  span  and  such 
lateral  support  to  the  adjoining  embankment 
as  is  necessary  to  prevent  the  embankment 
from  slipping  into  the  stream.  The  most 
common  type  has  a  cross-section  similar  to 
tli.it  shown  by  big.  2,  in  which  a  is  the  bridge 

•Rewritten  In  obstruct  nml  pnrtlv  renrninK*<I 
from  "Design  of  Itnlhvuy  Hrl.tno  AbutmontH,"  by 
II    1'iior,  Hull.  In,  tin.  Ameile.m  ltallwnv  Kn- 

K I  tic  el  l  n K  AMNoelntlon. 
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ieat  consisting  of  a  horizontal  surface  car- 
rying the  steel  span ;  b  is  the  back  wall 
vhich  supports  the  embankment  and  prevents 
t  from  spilling  forward  onto  the  bridge  seat, 
he  base  e  of  the  back  wall  being  of  such 
vidth  as  will  make  the  wall  stable  against 
>verturning  on  account  of  the  lateral  pres- 
;ure  R,  of  the  earth ;  c  is  the  main  body  of 
:he  neatwork  and  must  have  sufficient  base 
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rig.  8 — Diagram  Showing  Comparative  Vol- 
umes of  Three  Types  of  Abutments. 

o  make  it  stable  against  overturning  from 
:he  lateral  pressure  R2  of  the  earthwork ;  d 
5  the  footing  which  must  have  a  base  g  large 
mough  to  carry  all  the  vertical  loads,  and  an 
iffset  h  large  enough  to  keep  the  pressure 
R3  at  the  toe  of  the  footing  within  the  allow- 
.ble  limit. 

The  three  principal  types  of  abutments 
ire  the  wing  abutment  Fig.  2 ;  the  U-abut- 
nent,  Fig.  3;  and  the  T-abutment  Fig.  4. 
rhese  three  types,  which  are  the  oldest  as 
veil  as  the  most  important,  were  developed 
vhen  stone  was  the  only  material  available 
o  the  designer. 


In  the  wrong  abutment,  Fig.  2,  the  span  is 
supported  on  the  bridge  seat  a  and  the  wings 
b  keep  the  embankment  from  slipping  into 
the  stream.  In  the  U-abutments,  Fig  3,  the 
span  is  supported  on  the  bridge  seat  a  and  the 
wings  b  ae  made  parallel  to  the  track,  thus 
giving  the  lateral  support  to  the  embank- 
ment which  is  required  to  extend  the  em- 
bankment to  the  bridge  seat.  In  the  T-abut- 
ment, Fig.  4,  the  span  is  carried  on  the  bridge 
seat  a  and  the  floor  is  supported  directly  back 
of  the  bridge  seat  by  the  stem  b  of  the  abut- 
ment which  carries  the  track  to  a  point  where 
the  embankment  is  of  sufficient  height  to  sup- 
port it. 

In  the  following  discussion  abutments  are 
considered  as  being  built  of  (1)  stone  ma- 
sonry; (2)  plain  concrete,  and  (3)  reinforced 
concrete.  For  convenience  of  reference  the 
letters  A,  B  and  C  are  employed  to  desig- 
nate the  three  classes  of  abutments  and  suf- 
fix numerals  to  designate  the  types  of  each 
class. 

STONE  MASONRY  ABUTMENTS. 

The  wing  abutment,  U  abutment  and  T 
abutment  in  stone  masonry  are  designated  as 
Type  Ai,  Type  A-  and  Type  A*.  As  railway 
structures  some  of  these  types  are  rapidly 
becoming  obsolete,  but  as  they  are  the  proto- 
types of  all  present  designs  and  have  exerted 
considerable  influence  in  these  later  designs 
in  different  materials,  they  are  given  some 
mention. 

Stone  Wing  Abutments,  Type  Au — The 
wing  abutment  of  stone  masonry  often  has 
a  section  about  as  shown  by  Fig.  5.  This 
cross-section  represents  about  everything  that 
and  abutment  should  not  be.  The  batter  on 
the  front  is  slight  and  the  bridge  seat  is  so 
far  forward  over  the  footing  that  the  re- 
sultant of  the  vertical  load  and  the  lateral 
pressure  of  the  earthwork  is  located  so  near 
the  front  edge  of  the  footing  that  the  toe 
pressure  is  excessive  for  ordinary  founda- 
tions. Without  any  increase  in  material,  this 
cross-section  can  be  revised  to  that  shown 
by  Fig.  6,  with  a  reduction  in  toe  pressure 
from  7.5  tons  to  4.07  tons  per  square  foot,  or 
about  45  per  cent  reduction.  Wmle,  however, 
the  area  of  cross-section  is  not  increased  in 
changing  from  Fig.  5  to  Fig.  6,  the  length 
of  the  span  is  increased  and,  therefore,  the 
bridge  as  a  whole  will  cost  more.  The  in- 
creased length  of  span  due  to  changing  from 
Fig.  5  to  Fig.  6  is  5  ft. ;  this  means  an  addi- 
tional cost  of  $250  or  5  per  cent  additional 
cost  for  one  abutment.  Although  the  in- 
crease is  a  small  percentage  it  probably  ac- 
counts for  the  nearly  vertical  front  face  and 


the  bridge  seat  located  near  the  front  edge 
of  the  footings  in  many  old  abutment  designs. 
The  section  shown  by  Fig.  5  is  taken  from 
an  abutment  design  dated  1887. 

Stone  U  Abutments,  Type  At. — U  abut- 
ments of  stone  masonry  have  the  general 
cross-section  shown  by  Fig.  7 ;  this  is  a  sec- 
tion on  line  dd  of  Fig.  3.  In  this  abutment 
the  side  walls  a  which  retain  the  fill  /  are 
usually  built  with  a  base  thickness  e  equal  to 
0.4  of  the  height  /i.  For  an  abutment  14  ft. 
in  width,  the  backs  of  the  two  side  walls  a 
would  intersect  at  a  point  b  when  h  was  great- 
er than  17.5  ft.  Thus  an  abutment  built  of 
this  design  would  be  a  solid  mass  of  masonry 
below  the  point  b  as  shown  by  Fig.  7.  For 
this  reason  they  show  only  small  economy 
over  wing  and  T  abutments  for  heights  from 
12  to  24  ft.  as  indicated  by  Fig.  8.  In  this 
diagram  the  cubic  yards  of  masonry,  exclu- 
sive of  footings  and  copings,  are  platted  as 
ordinates  with  the  heights  from  tops  of  foot- 
ings to  bottoms  of  copings  as  abscissas.  The 
small  economy  in  neatwork  of  the  abutments 
shown  by  Fig.  8  is  lost  if  the  same  slope  of 
embankment  of  IV2  to  1,  which  was  used  in 
determining  the  wing  walls  of  wing  abut- 
ments, be  used  to  determine  the  lengths  of 
the  side  walls  of  U  abutments. 
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Fig.   9 — Section   Through   Stem  of  T-Abut- 
ment. 

Stone  F  Abutments,  Type  A3. — The  T  abut- 
ment of  stone  masonry  has  a  cross-section  at 
right  angles  to  the  track  as  shown  by  Fig.  9. 
It  can  be  seen  that  the  cross-section  of  a 
T  abutment  would  resemble  very  closelv  the 
cross-section  of  a  U  abutment  if  the  height 
of  the  U  abutment  were  much  greater  than 
17.5  ft.,  and  an  examination  of  Fig.  8  will 
show  that  there  is  no  great  difference  in 
volume  or  cost  between  the  T  abutments  and 
the  other  two  types.  In  conclusion  it  is  to  be 
noted  that  there  has  not  been  much  unifor- 
mity in  the  design  of  stone  abutments  and 
data  concerning  them  are  scarce  and  meagre ; 
therefore  the  curves  showing  the  volumes  of 
these  abutments  in  Fig.  8  can  be  considered 
only  approximate. 

(To  be  continued.) 


GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


Appraisal  of  the   Chicago  Telephone 
Company  and  Determination  of 
Fair  Rates  of  Charge.* 

III. 

INCOME  AND  OPERATING  EXPENSES. 

In  table  VII  is  shown  the  Chicago  exchange 
proportion  of  the  earnings  and  operating  ex- 
penses, the  net  earnings,  the  non-operating 
"evenues  and  the  deductions  from  the  gross 
rorporate  income,  leaving  a  surplus  of  $133,- 
222.97.  The  gross  corporate  income  available 
For  interest  and  profits  after  an  allowance  for 
iepreciation  is  $1,657,476.97,  equal  to  nearly 
?.7  per  cent  on  what  may  be  regarded  as  a 
Fair  present  value  of  the  property.  After  de- 
iucting  the  8  per  cent  allowance  for  the  re- 
:urn  on  the  investment,  there  remains  the 
ibove  surplus  of  $133,222.97,  constituting  a 
nargin  which  is  believed  to  be  ample  against 
:ontingencies  which  can  reasonably  be  ex- 
pected. 

From  the  investigation  which  has  been  made 
is  explained,  covering  all  features  affectine 
the  reasonableness  of  rates,  it  appears  that 

♦Abstract  of  a  report  by  William  J.  Hagenah 
to  the  Council  Committee  on  Gas,  Oil  and  Elec- 
tric Light,  Chicago,  111. 


the  existing  schedule  of  rates  yields  sufficient 
revenue  to  provide  for  the  payment  of  all 
operating  expenses,  taxes  and  depreciation 
and  a  return  of  nearly  8.7  per  cent  on  the 
present  value  of  the  plant.  This  value  is 
placed  at  $19,053,169.  Even  if  it  is  assumed 
that  the  present  value  of  the  plant  is  equal 
to  the  book  cost  of  $23,406,126,  the  gross  cor- 
porate income  is  equal  to  over  7  per  cent  on 
this  valuation.  While  it  is  possible  that  the 
existing  schedule  of  rates  is  inequitable  as 
between  the  different  classes  of  subscribers, 
it  produces  sufficient  revenue,  when  taken  as 
a  whole,  to  make  any  increase  in  rates  unwar- 
ranted at  this  time. 

COST  ANALYSIS  OF  THE  SCHEDULE  OF  RATES. 

As  a  result  of  the  additional  information 
submitted  by  the  company  and  the  explana- 
tion and  analysis  of  various  items  on  its 
books  certain  adjustments  in  the  financial  data 
for  the  exchange  service  were  found  neces- 
sary. These  adjustments  have  been  incor- 
porated in  the  revised  income  account  in 
Table  VII.  Further,  the  fi  nancial  data  was 
based  upon  the  assumption  that  since  the  en- 
tire question  of  rates  was  before  the  Com- 
mittee for  consideration,  the  authority  of  the 
city  to  regulate  the  rates  should  be  confined 
to  the  exercise  of  that  authority  to  the  serv- 


ice furnished  by  the  company  witin  the  cor- 
porate limits  of  the  city.  Under  this  view 
the  profits  from  the  toll  service  could  not  be 
applied  to  reduce  the  rates  for  exchange 
service.  It  was  held,  however,  by  the  cor- 
poration counsel  that  when  the  city  of  Chica- 
go granted  to  the  Chicago  Telephone  Com- 
pany the  privilege  to  operate  a  telephone 
utility  in  this  city  it  had  reserved  to  itself  in 
the  contract  ordinance  which  was  accepted 
by  the  company  the  right  10  establish,  fix,  pre- 
scribe and  regulate  charges  for  toll  service  in 
and  out  of  the  city  of  Chicago,  as  well  as 
rates  for  local  exchange  service,  and  that 
the  surplus  of  the  toll  department  must  there- 
fore be  considered  as  part  of  the  corporate 
surplus  of  the  company  subject  to  the  regula- 
tion of  the  city.  In  accordance  with  that  opin- 
ion there  is  shown  in  Table  VIII  an  income 
account  containing  the  earnings  and  operating 
expenses,  allowance  for  depreciation  and  in- 
terest on  the  investment  of  the  toll  depart- 
ment, as  well  as  the  provision  for  similar 
items  in  the  exchange  department.  The  earn- 
ings and  operating  expenses  of  the  toll  serv- 
ice were  determined  in  accordance  with  the 
definitions  applying  to  the  toll  and  long  dis- 
tance service  as  contained  in  the  ordinance  of 
November  6,  1907,  above  referred  to,  and 
under  which  the  company  is  now  operating. 
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TABLE   VII. — REVISED    INCOME  ACCOUNT, 
CHICAGO  EXCHANGE  PROPORTION. 
Revenue: 

Exchange   earnings   $7,602,927.95 

Miscellaneous  earnings    29,173.68 

Total    earrings   $7,632,101.63 

Opeiating  Expenses— General : 
Salaries  general  officers  and  clerks  . $   2 i 9,473.1  i 

Office  supplies  and  expenses   23,794.45 

Printing,  postage  and  stationery....  15,363.97 

Legal    1.580.40 

Insurance    32,828.63 

Incidental    .'   22.6S6.79 

Total  general  expense  $  375,727.41 

Instruments   $  20}'?7??2 

Wire   and   contacts   l.bll.i^ 

Total  rentals   *  203,584.41 

Operating:  „  ,, 

Superintendence   *  J»  ii5's7 

Operators   

Other  exchange  employes   $S»'i4io« 

Exchange  supplies  and  expenses....  183,1(8.9^ 

Collecting  and  auditing   .>03,<  11.84 

Directory   S'mki* 

Advertising  and  canvassing   Dy.s^o.^a 

Uncollectible  accounts    lAt&'oA 

Injuries  and  damages   oa'aci'iS 

Incidentals    ^,\)i>i.w 

Total  operating   $2,268,658.36 

Maintenance:  011  -5 

Superintendence   *  ^•Xli'?? 

Office  supplies  and  expenses   (A.ibi.u 

Aerial  lines   anaRlv! 

Underground  conduits   2X'r2ifi2 

Underground  and  submarine  cables.  7gf?6.66 

Central  officA    Ili^oii? 

Subscribers'  stations    So'ilS'jra 

Buildings   ■   ii'wSI 

Injuries  to  persons  and  property   U.7* .« 

Incidental    ??i  fin 

Building  cabling     orsVA'hr 

Removing  subscribers'  stations   268,243.06 

Total  maintenance  ....  "  i1'542'264'93 

Dictation        ::::::::::::: :::_^2i» 

Grand  total  operating  expenses. . $6,010.129.53 

Net  earnings  $1,621,972.10 

Non-operating  Exchange  Revenues 

Real  estate  net  revenue  *     11  S^'Si 

Private  line  net  revenue   igooOOO 

Interest  and  dividends   ls.uuu.w 

Total  non-operating  revenue.... $  35.504.87 

Gross  corporate  income.   $1,657,476.97 

Deductions  from   Gross  Corporate 

Interested  dividends  at  8  per  cent 

(of  present  value)  $l,^4.-o*-»» 

Surplus  .^133,222*7 

The  combined  income  account  for  such  toll 
and  exchange  departments,  together  with  other 
adjustments  decided  upon  by  the  Committee 
during  the  public  hearings  on  the  subject  is 
given  in  Table  VIII. 

From  this  table  it  will  be  seen  that  the  rev- 
enue, including  the  revenue  from  the  toll  de- 
partment, as  denned  by  the  ordinance  of  191) *, 
was  $8,259,639.47,  against  which  there  were 
incurred  operating  expenses,  including  taxes 
and  depreciation,  to  the  amount  of  $b,d51,- 
793  11  The  return  on  the  investment,  com 
puted  at  the  rate  of  eight  per  cent  on  the 
present  value  of  the  property,  amounted  to 
$1  598  358.00,  leaving  a  surplus  from  all  the 
service  of  $309,488.36.  Which  classes  of  serv- 
ice are  responsible  for  tin's  surplus  and  wheth- 
er any  classes  are  producing  a  much  larger 
surplus  which  is  reduced  by  the  losses  in  other 
classes,  can  not  be  ascertained  without  an 
analysis  of  the  entire  present  schedule  on  a 
cost  basis  through  the  distribution  of  the  in- 
vestment, the  earnings,  operating  expenses  and 
interest  on  the  investment  over  the  several 
classes  of  service  now  furnished,  including 
toll  service.  . 

The  apportionments  presented  in  Ilic  statis- 
tical data  have  been  arrived  at  by  the  use  of 
methods  generally  accepted  in  public-service 
eosi  analysis.  It  is  an  elementary  principle 
that  the  plant  expenditures  and  operating  ex- 
penses of  public-service  corporations  arc  di- 
visible into  two  distinct  classes.  I  his  is  es- 
pecially true  of  a  telephone  utility  because  of 
the  character  of  the  service  which  it  supplies 
;,,„|  Hi.-  commercial,  dome, lie  and  social  dc 
mands  made  upon  ii  A  failure  to  recognize 
the  peculiar  character  of  the  plant  as  a  .  rv 
ire  unit  would  defeat  any  effort  to  arrive  at 
approximate  costs. 

ll,,.  plant  inve  tment  01  a  telephone  utility 

consists  of  tWO  classes      The   first   class  of 


property  is  that  which  is  required  to  furnish 
the  service  for  which  the  utility  was  estab- 
lished, which  investment  is  necessary,  even 
though  no  use  of  the  plant  is  made.  The 
utility  is  required  to  purchase  real  estate,  erect 
buildings,  install  necessary  central  office 
equipment,  construct  its  wire  plant  and  fur- 
nish subscribers  with  instruments,  even  though 
no  messages  are  transmitted.  Where  the 
service  is  entirely  on  a  measured  basis  and  no 
fixed  service  charge  is  exacted,  no  revenue 
will  accrue  without  traffic,  even  though  the 
subscriber  is  being  provided  with  a  service  of 
distinct  value,  in  that  he  can  use  the  service 
at  any  moment  when  desired.  To  meet  the 
instantaneous  demand  which  subscribers  may 
make  the  utility  must  construct  its  "lant, 
creating  an  investment  which  to  this  extent  is 
fixed  in  character  and  independent  of  the 
amount  of  the  traffic.  This  investment  is  re- 
quired by  the  utility  to  be  in  readiness  to  serve 
the  subscriber  when  service  is  demanded. 

Another  portion  of  the  plant  is  largely  re- 
quired to  meet  the  traffic  demands,  or  the  use 
of  the  service  as  indicated  by  the  number  of 
messages.  This  part  of  the  plant  investment  is 
therefore  of  a  variable  character,  in  that_  it 
varies  with  the  increase  in  service.  The  in- 
vestment in  cord  circuit  and  relays,  a  large 
part  of  the  trunk  connections  and  the  in- 
creased switchboard  capacity  required  to  han- 
dle the  congested  traffic  during  the  rush  hours, 
or  period  of  the  "peak  load,"  are  plant  items 
of  a  variable  nature.  A  very  large  investment 
in  trunks  and  switchboard  apparatus  is  re- 
quired to  meet  the  "peak"  demand,  much  of 
which  investment  is  idle  a  large  portion  of 
the  time.  This  investment  is  occasioned  to 
meet  the  demand  for  instantaneous  service, 
even  at  a  time  when  traffic  is  at  its  height, 
and  to  furnish  the  service  required  of  the 
character  demanded  by  the  subscriber  necessi- 
tates the  installation  of  much  additional  equip- 
ment. Although  only  used  to  meet  a  demand 
which  may  not  exceed  one  hour  on  the  day 
of  highest  traffic  during  the  year,  the  invest- 
ment at  once  becomes  permanent,  together 
with  the  operating  expenses  for  insurance, 
taxes,  maintenance,  depreciation  and  interest 
on  the  investment  for  the  entire  period,  in- 
cluding the  time  when  the  aoparatus  is  idle. 

In  like  manner  the  operating  expenses  of 
the  utility  are  divisible  so  as  to  show  the 
fixed  expenses  and  the  variable  expenses. 
The  former  embraces  expenditures  which  are 
independent  of  the  traffic,  such  as  superinten- 
dence, property  taxes,  depreciation  due  to  ob- 
solescence and  casualties  incidental  to  the 
business,  interest  on  the  investment,  insur- 
ance, a  portion  of  the  general  officers'  salar- 
ies, etc.  These  expenditures,  like  the  fixed 
investment  in  plant,  are  incurred  by  the  plant 
so  that  it  may  be  in  readiness  to  serve  the 
subscriber.  The  variable  expenses,  or  those 
which  vary  with  the  traffic,  include  the  main- 
tenance and  depreciation  due  to  wear  and 
tear  in  service,  a  major  part  of  the  salaries  of 
operators,  collecting  and  auditing,  etc.  While 
it  is  possible  to  assign  certain  investment 
items  entirely  to  either  the  readiness  to  serve 
proportion  or  to  the  variable  proportion  and 
also  to  designate  certain  operating  expenses 
as  entirely  fixed  or  entirely  variable  in  nature, 
by  far  the  greater  part  of  the  investment, 
and  also  the  operating  expenses,  are  of  such  a 
character  that  they  must  be  separated  by  as- 
signing a  part  of  each  such  item  to  the  readi- 
ness to  serve,  or  fixed  proportion,  and  a  part 
to  the  variable  proportion.  That  part  of  the 
plant  and  of  the  operating  expenses  which 
represents  the  minimum  demand  Upon  the 
plant  must  be  considered  as  fixed  in  character. 
Although  it  is  possible  from  a  theoretical 
standpoint  to  assume  that  a  considerable  pro- 
portion of  the  plant  and  its  operating  facilities 
arc  held  solely  to  meet  the  traffic  demands 
which  may  arise  and  which  expenditures  are 
incurred  even  though  DO  messages  arc  trans- 
mitted, leaving  all  the  traffic  expenses  to  be 
assigned  tO  the  variable  group,  the  belter  ba- 
sis of  apportionment  is  that  one  which  recog- 
nizes the  practical,  rather  than  the  theoretical, 
conditions  of  present  operation. 

It  would  obviously  be  unfair  to  assume  that 
.ill  of  the  Invettmefll  and  operating  expendi- 
tures occasioned  by  the  traffic  demand  were 


variable  in  character.  Not  all  of  the  expenses 
for  switchboard  operators'  salaries  are  var- 
iable in  nature,  nor  can  it  be  stated  that  all 
of  the  expenditures  that  vary  directly  with 
the  traffic  as  assumed  are  entirely  variable  in 
nature.  For  the  purpose  of  this  apportion- 
ment it  is  necessary  that  consideration  be  giv- 
en to  the  actual  conditions  existing  from  an 
operating  standpoint  during  the  period  cov- 
ered by  the  investigation,  ft  is  a  fact  that 
under  present  conditions  there  is  never  an 
hour  throughout  the  year  when  traffic  entirely 
ceases.  The  switchboard  must  be  patrolled 
at  all  hours,  and  while  the  traffic  at  periods 
of  low  demand  may  not  be  large,  the  number 
of  operators  required  to  handle  such  possible 
and_  actual  traffic  for  the  entire  city  of  Chica- 
go is  large  in  the  aggregate  and  their  salaries 
and  wages  constitute  a  considerable  item.  The 
same  is  true  with  respect  to  other  accounts 
which  are  theoretically  entirely  variable.  In 
theory  the  traffic  may  entirely  cease  because  of 
the  lack  of  use;  practically,  it  never  does  en- 
tirely cease.  The  fixed  expenses  should 
therefore  include  not  only  the  expenditures 
for  that  part  of  the  plant  which  is  required 
solely  for  the  readiness  to  serve  proportion, 
but  also  that  part  of  the  theoretical  variable 
investment  and  operating  expenses  which  is 
determined  by  the  point  of  low  traffic.  Just 
as  the  "peak  load,"  with  its  reasonable  re- 
serve required  to  handle  extraordinary  fluc- 
tuations of  traffic,  largely  determines  the 
range  of  the  variable  expenses,  so  the  "base 
load,"  below  which  point  in  practice  traffic 
does  not  fall,  largely  defines  the  limits  of 
fixed  or  readiness  to  serve  expense.  This 
"base  load"  for  the  year  determined  by  the 
point  of  low  traffic  in  the  year  constitutes  for 
the  purpose  of  this  apportionment  an  addition 
to  the  theoretical  fixed  charges. 

In  ascertaining  the  cost  for  each  class  of 
service  contained  in  the  present  schedule  of 
rates,  the  apportionments  to  such  classes  rec- 
ognize the  fixed  and  variable  expenses  proo- 
erly  chargeable  to  each  class.  The  appor- 
tionments have  been  based  upon  the  records 
of  the  company  showing  the  amount  and  clas- 
sification of  property  devoted  to  the  telephone 
business  and  the  traffic  data  showing  the  busi- 


TABLE  VIII.— INCOME  ACCOUNT— CHICAGO 
EXCHANGE  AND  TOLL. 

Revenue: 

Exchange  earnings   $7,602,927.95 

Toll  earnings    588.827.50 

Private  line  earnings   12,447.63 

Miscellaneous  and  indirect  earnings.  55,436.39 

Total   revenue   $8,259,639.47 

Operating  Expenses — General: 
Salaries  general  officers  and  clerks...?  300.456.47 

Office  supplies  and  expenses   25  635.87 

Printing,  postage  and  stationery....  16.552.97 

Legal    1.5S0.40 

Insurance    34,091.94 

Incidental    24,390.15 

Total  general   $  402,707.80 

Rentals   for   instruments,   wires  and 

contacts    210,013.49 

Operating: 

Superintendence   $  63. "'24.68 

Operators    1,447,333.50 

Other  exchange  employes   130.211.21 

Exchange  supplies  and  expenses....  201,644.91 

Collecting  and  auditing   327.352.56 

Directory    119,887.20 

Advertising  and  canvassing   64.465.96 

Uncollectible  accounts    55,116.75 

Iniuries  and  damages   1,780.54 

Incidentals    29,126.03 

Total  operating   $2,440,243.34 

Maintenance: 

Superintendence   $  319.824.04 

otliee  supplies  and  expenses   76.132.19 

Aerial  lines    210,C36.8fi 

Underground  conduits    33.407.33 

Underground  and  submarine  cables..  83.002.04 

Central   o«lco    285,090.16 

Subscribers'  stations    393.699.20 

Buildings    36.241.67 

Iniuries  to  persons  and  property....  12.221.4S 
Incidental    39.3S0.61 

Building  cabling    2:1.61 

Moving   subscribers'    stations   26$. 243.06 

Total  maintenance   $1,757,850.24 

T-,xcs   $  580.938.H 

Depreciation    960.040.W 

Total  operating  expenses  J6.351.793.lt 

Net    revenue   $1 .907.t16.36 

Enteral   and  dividends  at   B   per  cent 

(of   present    value)  1.598,358.00 

Surplus   *  309.488.16 
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TABLE  IX  — SUMMARY  OF  OPERATING  UNITS— 1909. 

Operating 
Average  expenses 
Invest-  number  mes-  including 

Average     ment  sages  Earnings  interest 

number       per  Total  per         per  per 

stations  station  or       actual      station  station  or  station 


Class. 

Chicago  Tel.   Co.  Symbol. 

or  trunks. 

trunk. 

messages. 

or  trunk. 

trunk. 

or  trunk. 

C  1 

F  (flat  rate)  

9,727 

$2,288.03 

70,720,327 

7,271 

$125.13 

$137.59 

2 

M  12,  M  72,  M  GO  

7,545 

169.66 

11,660,492 

1,545 

75.42 

53.63 

3 

M  12,  M  72,  M  60,  P.  B.  X  

2,038 

388.24 

11,249,051 

5,520 

147.33 

132,66 

4 

M  C.  P.  B.  X  

1,242 

1,039.71 

31,596.675 

25,440 

361.89 

468.37 

5 

44 

839.16 

352,603 

8,014 

148.65 

227.90 

6 

3,596 

130.57 

24.08 

23.82 

6 

3,356,044 

H.  &  D. 

Hotels  and  department  stores.  . 

668 

416.28 

5,240,872 

7,846 

194.23 

166.60 

7 

3,058 

217.96 

10.972,966 

3,588 

71.96 

81.95 

8 

4,868 

156.18 

14,478,399 

2,974 

55.63 

66.49 

9 

1,718 

257.72 

9,914,018 

5,771 

174.85 

117.88 

10 

259 

244.19 

1,017,812 

3,930 

182.32 

100.59 

11 

N   

3,418 

181.36 

7,153,071 

2,093 

117.05 

63.91 

12 

2  N  

20.543 

109.78 

18.826,894 

916 

54  95 

38.21 

13 

2  R  N  

3,124 

95.15 

2,046,108 

655 

39.27 

33.79 

14 

4  N  

69,762 

64.06 

28,010,880 

402 

22.73 

25.28 

15 

54,885 

11.99 

6.03 

9.46 

N  1 

B   

625 

263.08 

1,936.761 

3".  099 

47.82 

73.09 

2 

2  B  

192 

185.46 

369,319 

1.924 

36.52 

53.51 

3 

4  B  

1,327 

90.72 

1,924,254 

1.450 

23  59 

35.25 

4 

R   

261 

257.25 

412,495 

1,580 

34.85 

59.18 

5 

2  R  

460 

173.68 

556,677 

1,210 

24.20 

44.09 

6 

4  R  

6,678 

96.94 

7,0S8,946 

1,062 

17.82 

32.41 

7 

5  cent  trunked  calls  

1,403,015 

Total   196.038 


less  originating  in  each  class  of  service,  both 
vith  respect  to  the  number  of  calls  and  the 
lourly  load  or  demand  for  service  as  shown 
ly  the  peg  counts.  The  amount  of  data  show- 
ng  costs  and  traffic  conditions  in  large  cities 
s  very  limited,  but  much  progress  has  been 
nade  by  the  Chicago  Telephone  Company  in 
he  compilation  of  records  bearing  on  this 
ubject.  These  records,  together  with  data 
.vailable  from  other  sources,  were  used  as  a 
tasis  for  the  apportionments. 

The  following  tables  [Not  reprinted. — Edi- 
ors]  show  the  apportionment  of  the  invest- 
nent,  the  earnings,  operating  expenses  and 
nterest,  as  shown  in  the  general  income  ac- 
ount,  over  the  several  classes  of  service  and 
how  the  surplus  or  deficit  in  each  class,  and 
he  operating  data  per  unit  in  each  class : 

ANALYSIS  OF  COST  OF  SERVICE. 

Of  the  11  so-called  classes  of  service  (Ta- 
le IX)  13  show  an  excess  of  operating  ex- 
lenses,  including  depreciation  and  interest, 
>ver  the  revenue,  while  nine  show  a  surplus, 
rhe  aggregate  deficits  amount  to  $853,380, 
imile  the  aggregate  surplus  from  the  nine 
lasses  is  $1,162,868,  leaving  a  net  surplus  of 
309,488. 

The  schedule  embracing  the  above  classes  of 
ervice  taken  in  its  entirety  is  not  unreason- 
hie,  but  the  wide  discrepancy  in  the  profit 
hd  loss  per  station  or  trunk  between  the  sev- 
ral  classes  of  service  would  indicate  that  a 
nore  equitable  distribution  of  the  burden 
ould  be  secured.  In  no  case  is  there  apparent 
,ny  very  serious  departure  from  what  could 
ie  termed  a  reasonable  rate,  but  the  variations 
undoubtedly  result  in  much  discrimination 
nd  through  the  arbitrary  influence  which  such 
liscriminations  create  in  the  direction  of  traf- 
ic  development,  cause  an  unnatural  increase 
n  certain  operating  expenses.  It  does  not  ap- 
lear  that  the  schedule,  either  as  a  whole  or  on 
he  basis  upon  which  the  individual  classes 
ire  founded,  is  best  designed  to  create  a  max- 
mium  of  traffic  at  a  minimum  of  expense, 
without  discrimination  between  subscribers. 

From  Table  IX,  showing  the  summary  of 
>perating  units,  two  distinct  features  are  ap- 
larent.  These  are  the  deficits  in  the  sched- 
iles  of  flat  rates  as  opposed  to  profits  from 
he  measured  service  and  the  loss  occasioned 
>y  each  of  the  classes  in  the  neighborhood 
ervice.  In  order  to  show  the  importance  of 
he  surplus  or  deficit  in  each  class  it  is  nec- 
essary to  consider  together  the  summary  of 
he  apportionment  tables  and  the  summary  of 
>perating  units.  Certain  classes  having  large 
osses  per  station  do  not  create  a  very  heavy 
mrden  on  the  company  because  of  the  com- 
>aratively  few  stations  of  the  character  in 
luestion,  while  another  class  having  but  a 
mall  loss  per  station  may  impose  a  very  se- 
vere burden  because  of  the  large  number  of 
•tations.  For  example,  the  private  branch 
'xchange  service,  embracing  the  dollar  per 
lay  trunk  line,  shows  an  annual  loss  of 
>106.48  per  station,  while  in  the  four-party 
lickel  residence  stations  the  loss  is  only  $2.55 
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per  station  per  year.  The  total  loss  in  the 
former  class,  however,  is  $132,254  for  the 
1,242  stations  concerned,  while  in  the  latter 
class  the  loss  is  $177,357  on  69,762  stations. 
Similarly,  the  public  pay  stations  of  class  D 
N  and  P  N  show  profits  per  station  of  $56.97 
and  $81.73,  respectively,  while  the  surplus  for 
each  class  is  only  $97,877  and  $21,167,  respec- 
tively. 

Referring  specifically  to  some  of  the  more 
important  classes  of  service  it  appears  that 
the  flat  rate  business  telephone  now  being 
supplied  at  an  annual  rate  of  $125.00  is  cost- 
ing the  company  over  $137.00,  or,  in  other 
words,  each  station  is  being  suoported  at  a 
loss  of  over  $12.00  per  year.  The  residence 
flat  rate  service,  like  the  business  flat  rate 
service,  is  being  operated  at  a  loss  per  sta- 
tion almost  as  large,  or  $1099  per  station  for 
the  single-party  line  and  $10.86  for  the  two- 
party  line  per  year.  The  public  pay  station 
service  is  highly  profitable.  The  nickel  pre- 
payment residence  telephones  are  being  oper- 
ated at  a  substantial  profit,  except  the  popu- 
lar four-party  line  service,  which  shows  an 
annual  loss  per  station  as  above  explained. 
In  the  neighborhood  service  losses  are  much 
larger  than  for  similar  classes  of  service  in 
the  general  schedule,  which  is  occasioned  by 
the  duplication  of  plant  and  the  very  much 
larger  investment  per  station  due  to  the  dis- 
tance covered. 

The  immediate  purpose  of  every  schedule  of 
rates  is  to  secure  a  sufficient  amount  of  rev- 
enue to  enable  the  company  to  furnish  the 
most  efficient  character  of  service  under  the 
conditions  prevailing  in  its  field  of  operation, 
but  no  less  important  is  the  requirement  that 
the  rates  shall  be  uniform  in  their  applica- 
tion and  designed  to  work  substantial  justice 
to  all  classes  of  subscribers.  To  be  just  and 
uniform  such  schedule  should  follow,  in  so 
far  as  possible,  the  curve  showing  the  cost 
of  supplying  service  of  the  character  in  ques- 
tion, but  strict  adherence  to  this  rule  would 
defeat  the  widest  use  of  the  telephone  by  de- 
nying to  certain  classes  of  people  the  bene- 
fits of  such  service,  and  thereby  make  tele- 
phone service  less  valuable  for  all  classes  of 
subscribers 

The  factors  which  make  telephone  service 
valuable  are  the  efficiency  of  the  service  and 
the  number  of  subscribers  which  may  be 
reached  by  it.  Any  step  which  results  in  in- 
creased efficiency  and  in  the  extension  of  the 
service  to  the  largest  possible  number  of 
persons  adds  to  the  value  of  the  service  for 
every  subscriber.  In  every  city  there  are  a 
large  number  of  persons  whose  use  of  t..e 
telephone  is  so  limited  that  unless  some  con- 
cession below  the  line  of  absolute  cost  is  made 
the  rate  to  them  will  be  prohibitive.  To  se- 
cure the  widest  possible  installation  of  serv- 
ice, even  though  in  some  classes  the  rate 
may  be  somewhat  below  the  actual  cost  of 
service,  adds  greatly  to  the  value  of  the  serv- 
ice to  those  whose  use  of  the  instrument  is 
more  extensive,  such  as  commercial  and  pro- 
fessional classes.    If    by    such  installation. 


value  is  added  to  the  service  for  all  classes, 
the  nearer  approach  to  the  point  of  saturation 
of  the  territory  served  will  compensate  for 
some  departure  from  the  absolute  cost. 

Every  schedule  of  rates  in  its  first  analy 
sis  must  be  computed  unon  the  basis  of  the 
cost  of  the  service.  Every  class  of  service 
should  be  charged  with  all  the  expenses  which 
it  incurs  and  credited  with  its  direct  earnings 
and  prorata  proportion  of  general  corporate 
income.  With  this  accomplished,  it  is  possible 
to  determine  from  a  study  of  the  cost  and  of 
the  sociological  side  of  the  telephone  service, 
its  value  to  the  individual  and  to  the  entire 
telephone  system  because  of  the  large  added 
value  accruing  to  every  subscriber  as  a 
result  of  the  growth  of  the  service 
Where  the  value  of  the  service  justifies 
a  rate  lower  than  the  absolute  cost,  such  a 
rate  is  not  necessarily  discriminatory.  In  fact 
the  failure  to  make  such  concessions  mav 
cause  other  rates  to  be  discriminatory  and 
unreasonably  high.  A  rate  for  any  class  of 
telephone  service  can  not  always  be  considered 
as  being  either  discriminatory  or  unreasonable 
from  any  facts  disclosed  from  a  study  of 
that  rate  alone,  but  each  rate  must  be  con- 
sidered in  connection  with  its  relation  to  every 
other  rate  and  its  effect  upon  the  schedule  as 
a  whole. 

Just  as  the  value  of  a  service  may  justify 
a  rate  below  the  line  of  absolute  cost,  so  the 
value  and  character  of  the  use  to  which  the 
instrument  is  put  may  warrant  a  rate  which 
is  above  the  actual  cost.    Thus  the  privilege 
to  an  unlimited  use  of  the  telephone  is  a  dis- 
tinct value,  even  though  one  subscriber  hav- 
ing such  a  service  does  not  use  his  line  as 
frequently  as  another  having  a  different  class 
of  service.     Likewise,  the  rate  should  vary' 
with  the  number  of  times  the  instrument  is 
used.    If  all  subscribers  used  the  telephone 
approximately  the  same  number  of  times  a 
uniform  rate  would  suffice.    Traffic  data,  re 
inforced  by  common  knowledge,  shows  that 
there  is  the  widest  difference  in  the  use  of 
the  instrument  in  different  classes  of  service 
and  by  different  classes  of  subscribers  in  each 
class  of  service.    Thus,  in  a  large  city  the 
wholesale  establishment  which  communicates 
each  morning  with  its  customers,  probably  far 
over  one  hundred  in  number,  and  ascertain?, 
their  daily  wants,  occasions  greater  operat 
ing  expense  from  a  cost  standpoint  and  re 
ceives  greater  benefits,  if  the  value  of  the 
service  is  considered,  than  does  the  profes- 
sional  man   who   averages    from   twenty  to 
thirty  messages  per  day.    A  brokerage  office 
will  receive  many  more  calls  per  day  than 
does  a  retail  commercial  establishment  and  in 
addition  to  the  frequent  use  of  the  instrument 
will  be  receiving  its  calls  all  within  a  much 
shorter  period  of  time  each  day  than  does  the 
merchant,  thus  adding  to  the  traffic  conges- 
tion.   Again,  the  home  of  wealth  and  the  cen- 
ter of  entertainment  uses  the  telephone  more 
frequently  than  it  is  used  bv  the  family  of 
moderate  means.    The  telephone  can  no  long- 
er be  regarded  as  a  luxury  for  any  class  of 
people.    With  some  subscribers  it  is  a  busi 
ness  necessity,  with  some  it  is  a  social  ne- 
cessity, with  others  again  it  is  a  convenience 
for  business  or  social  purposes,  while  for  still 
more  it  is  a  necessity  from    an  emergenc\ 
sandpoint. 

The  schedule  of  the  Chicago  Telephone  Co 
has  two  main  divisions;  namely,  flat  rates  and 
measured-service  rates.  The  former  permit 
an  unlimited  number  of  calls  per  month  for 
a  fixed  monthly  rate,  while  the  latter  require 
a  guaranty  with  a  specified  number  of  mes 
sages  permitted  under  the  guaranty  and  an 
additional  charge  for  messages  in  excess  of  a 
specified  number.  The  former  class  of  rates 
is  based  on  the  theory  that  all  parties  using 
flat-rate  service  make  approximately  the  same 
demand  on  the  instrument  and  that  such  av- 
erage demand  has  a  definite  relation  to  the 
demand  for  service  under  measured  rates  for 
approximately  the  same  kind  of  service.  If 
this  assumption  were  correct  there  would  be 
considerable  ground  on  which  to  defend  the 
flate  rate,  but  traffic  data  shows  conclusively 
that  such  unlimited  privilege  is  subject  to 
gross  abuse.  Certain  subscribers  to  this  class 
of  service  use  a  number  of  messages  out  of 
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all  proportion  to  the  charge  paid,  while  a 
large  number  of  subscribers  who  are  now  y- 
ine  such  flat  rates  are  not  using  a  sufficient 
number  of  calls  each  day  to  warrant  paying  a 
rat?  so  high  as  the  particular  class  imposes. 
The  widest  variation  exists.  The  lack  of  re- 
liction in  the  use  of  the  equipment  encour- 
ages the  maximum  of  use,  including  a  large 
number  of  frivolous  calls  which  it  is  safe  to 
assume  would  not  be  sent  if  the  service  were 
on  a  measured  basis.  . 

The  abuse  of  the  flat-rate  privilege  is  not 
confined  to  telephone  service.   It  M  m  evidence 
wherever  the  flat-rate  principle  is  adhered  to. 
This  method  of  charging  for  service  has  been 
nractkally  eliminated  from  all  other  business 
except  for  certain  classes  of  pub  ic  service. 
Such  abuse  is  well  shown,  in  the  sale  of  water 
under  flat  rates.    Extensive  investigations  of 
"his  service  under  such  a  schedule  of  charge 
shows  that  customers  pursue  most :  was teful 
and  expensive  practices,  such    as  permitting 
faucets  to  remain  open  during  cold  nights  to 
Prevent  freezing  and  breaking  of  water  pipes 
Ed  in  warm  weather  to  allow  lawn  sprinklers 
to  flow  throughout  the  day  and  night  and 
often  use  a  flow  of  water  to  cool  food  sup- 
pies  in  place  of  a  refrigerator.    Flat  rates  for 
e  ectricity  show  that  customers  permit  fans 
o  run  dYay  and  night;  that  they  add  to  the 
lighting  of  the  streets  by  failing  to  turn  off 
porch  lights  and  find  great  satisfaction  m  a 
home  well  lighted  from  basement    to  attic. 
Such  practices  may  increase  personal  comfort 
and  add  to  the  cheerfulness  of  the  neighbor- 
hood, but  they  are  very  expensive  to  some 
party  which  in  these  instances  does  not  hap- 
pen to  be  the  one  who  incurs  the  expense 
It  should  be  true  in  the  field  of  utility  service 
as  well  as  in  all  other  fields  that  every  person 
should  pay  for  that  which  he  receives,  or 
conversely;  that  no  man  should  be  compelled 
to  pay  for  the  extravagances  and  high  costs  of 
service  occasioned  by  the  practices  of  another. 
A  careful  study.of  traffic  conditions  will  show 
that  there  are  instances  where  flat  rates  are 
ustifiable  in  particular  classes  of  service  when 
based  upon  the  use  of  the  service,  and  that  n 
such  instances  the  abuse  of  the  privilege  will 
not  exceed  the  cost  of  installing  and  operating 
devices  for  metering  the  service.    For  exam- 
ple   a  reasonably  accurate  and  compensatory 
flat  rate  can  be  determined  for  certain  classes 
of  residences,  or  business  houses,  or  profes- 
sional offices.    It  is,  however,  practical  y  im- 
possible to  determine  a  flat  rate  which  will 
not'  be  discriminatory,  to  some  classes  of  serv- 
ice where  such  rate  is  made  available  for  all 
business  subscribers,  regardless  of  their  use  of 

1  FlatTates  encourage   the    development  of 
"peaks "  or  abnormal  traffic  demands  over  a 
brief  period  of  time,  which  in  turn  compels 
heavy  capital  expenditures  for  equipment  to 
meet  such  demand  and  increased  expenses  to 
operate  such  equipment.    Eqmpment  installed 
to  meet  the  extraordinary  demand  during  the 
rush  hours  as  shown  by  the  maximum  instan- 
taneous demand  must  be  earned  throughout 
the  year  and  with  it  the  large  maintenance, 
depreciation  and  interest  costs,  even,  though 
such  equipment  is  necessary  for  service  only 
during  a  brief  period  each  day.    It  requires 
the  service  of  many  additional  operators  and 
other  employes,  with  all  the  accompanying  in- 
creased   operating    expenses     Every  effort 
should  be  made  by  the  utility  management 
to  secure  the  widest  development  of  its  service, 
but  it  does  not  follow  that  large  use  is  always 
Rentable  use.    The  problem  o    the  manage- 
ment is  to  secure  a  wide  devclopmcn    of  i  s 
Erinrss  with  a  minimum  of  daily  and  yearly 
fluctuation  in  demand.     Such    fluctuation  18 
"cry  wide,  even  under  the  most  favorable  con- 
ditions    A  uniform  load  curve  exists  only  in 
.'  ,,,,<  much  can  be  accomplished  to 

reduce  an  extraordinary  and  exces.vc  peak 
load  l.v  an  iiitrlligrmly  constructed  rate  sc  hed- 
Inch  a  schedule  should  be  designed  to 
discourage  frivolous  .alls  winch  conges,  the 
'  .  flu  should  limit  the  length  of  use  for  each 
and  should  compel  each  CUM  0  service 

J  „„,,  the  expenses  which  it  directly  or  m- 

,|ir((,lv  occasions  consistent  with  the  value  of 
%firieUMfink  carried  to  its  final  analyst 


leads  to  the  conclusion  that  the  flat  rate  is 
as  wrong  in  theory  as  it  has  been  shown  to 
be  unjust  in  practice.    The  traffic  and  financial 
data  of  the  Chicago  Telenhone  Co.  shows  that 
the  flat  rate  service  supplies  59  per  cent  ot 
all  the  messages  handled  at  an  expense  ot  d» 
per  cent  of    the    total    operating  expenses, 
against  which  this  class  of  service  produces 
32  per  cent  of  the  total  revenue.    When  the 
traffic  under  the  present  business  flat  rate  ot 
$125,000  is  analyzed  it  appears  that  the  9,1  it 
stations  embraced  in  this  class  handled  7,720- 
327  outgoing  messages,  or  an  average  ot  t,ui 
per  station.    This  is  an    exceedingly  heavy 
traffic,  as  can  be  seen  by  referring  to  Table 
IX   showing  the  summary  of  operating  units 
above.    If  the  use  by  each  subscriber  to  this 
service  were  approximately  equal  to  the  av- 
erage the  subscriber  would  receive  service  on 
whfch  the  company  is  losing  $12.46  per  station 
oer  vear    An  observation  of  the  daily  traffic 
in  this  class  of  service  shows  that  the  use  is 
by  no  means  uniform  and  that  a  comparatively 
small  number  of  the  total  9,727  stations  in 
this  class  are  largely  responsible  for  the  defi- 
cit    A  tabulation  of  the  range  of  daily  use 
is  as  follows :    1,581   stations    originated  10 
messages  and  under;  3,879  originated  between 
11  and  20  messages;  3,733  originated  between 
21  and  50  messages;  212  originated  between  51 
and  75  messages;  58  originated  between  76 
and  100  messages;  38  originated  between  101 
and  150  messages ;  and  2  lines  averaged  170 
messages  per  day.    All  of  these  subscribers 
pay  the  same  rate  of  «sl25.00  per  year.  . 

The  desire  for  a  particular  class  of  service 
without  special  regard  for  its  cost  and  also 
the  abuse  of  such  service  is  shown   by  the 
above  data.     Over  1,500  of  the  above  sub- 
scribers could  receive  a  cheaper  rate  today  by 
subscribing   for  a  different  class  of  service 
on  the  measured  basis.    This  is    not  done, 
either  because  the  subscriber  desires  this  par- 
ticular service  and  is  willing  to  pay  the  excess 
nrice  or  he  is  not  aware  of  the  existence  ot 
such 'cheaper  rate.    Several  choices  are  now 
open  to  the  prospective  subscriber  and  a  study 
of  the  schedule  would  often  show  where  the 
same  number  of  messages  could  be  sent  each 
vear  at  a  material  saving  in  cost.    The  sub- 
scribers using  the  large  number  of  messages 
oer  dav  are  without  question  receiving  a  serv- 
ice which  is  much  more  valuable  than  the  price 
which  is  now  being  paid.    It  is  this  privilege 
of  the  few  which  increases  the  average  num- 
ber of  messages  per  station  and  increases  the 
average  cost  ner  station.    The  same  general 
criticism   applies  to  the    dollar-a-day  trunk 
service  the  residence  flat-rate  service  and  the 
neighborhood  service.    Their  continuance  in 
the  schedule  as  at  present  constructed  is  a  dis- 
crimination against  other  subscribers. 

While  the  present  schedule  contains  many 
discriminatory  features  the  remedy  in  all  in- 
stances is  not  easy  to  suggest    Certain  Hat 
rates  are  too  low,  while  on  the  other  hand 
some  classes  are  paying  a  rate  which  in  all 
fairness  should  be  reduced.    In  spite  of  the 
best  efforts,  however,  the  data  for  a  complete 
cost  analysis  is  not  available.    Rate  making, 
with  special  consideration  of  the  cost  of  serv- 
ice theory,  is  of  recent  origin.    In  fact,  the 
telephone  rate  study  in  the  city  of  Chicago 
nvolves  not  only  one  of  the  most  comp  - 
elled rate  situations  ever  taken  under  investi- 
gation but  the  results  of  the  studies  here  sup- 
pi    practically  the  only  reliable  data  on  this 
sullied      Public  records  contain  no  detailed 
telephone  traffic  study  in  a  metropolitan  city 
Heretofore  special  study  has  been  made  of  the 
.  . cnnling  problems  with  a  view  to  so  classify 
.  ;l(.t„ui,ts  that  the  plant  investment  and  the 
operati„g  expense  could  he  apportioned  as  be- 
tween the  fixed  or  capacity  costs  and  the  va- 
•  ,1.1c  or   traffic  .-Ms.     Kate   analysis  ,s  not 
,„lv  a  matter  of  accounting;  it  is  equally  a 

trafec  problem    it  ia  impossible  to  apportion 

Certain  plant  accounts  and  operating  expenses 
without   .-.  clear  analysis  of  the  traffic  cond 

,;„„.,    ,,  ia  necessary  that  here  be  available 

statistical    data    showing   not    only    the  tot, 
memges,  but   the  number  of  calls  for  each 
SJI!  of  service  and    the     daily     and  yearly 
..    ..,!<-   |oa<J    or  maximum   instantaneous  <le 
J^n,l  ,,f  Hi.-  plant,  and  da.lv  and  yearly  base 
,,,.„,,  or  maximum  traffic     It  is  also  necessary 


that  statistics  be  kept  showing  the  number  of 
operators  at  all  hours  of  the  day,  so  that  it  is 
possible  to  ascertain  with  a  greater  degree  ot 
accuracy  the  proportion  of  the  operators  sal- 
aries account  to  be  charged  to  each  class  of 
service  as  shown  by  the  traffic  curve  in  each 
particular  case.    Not  only  should  records  be 
kept  showing  the  "peak"  and  "base '  loads  for 
the  plant  as  a  whole,  but  such  records  should 
be  obtained  for  the  flat  rate  as  opposed  to 
the  measured  rate  service;  and  further,  such 
traffic  statistics  should  be  kept  as  will  show  the 
demand  and  the  fluctuation  in  the  traffic  for 
each  separate  class  of  service  embraced  in  the 
schedule.    In  addition  to  the  above,  a  study 
should  be  made  of  the  number  of  calls  tor 
each  class  which  do  not  go  beyond  the  ex- 
change limit  in  which  they  originate  and  the 
number  of  calls   which    must    be  switched 
through  other  exchanges.    In  other  words,  the 
message  distance  or  length  of  haul  must  also 
be  considered. 

Rate  making  is  a  problem  of  cost  apportion- 
ment    To  show  what  the  total  fixed  and  va- 
riable expenses  are  for  the  traffic  as  a  whole 
is  of  little  avail  where  the  schedule  embraces 
many  different  classes  of   service  Elaborate 
data  for  apportionment  is  impossible  ot  com- 
pilation without  the    traffic    statistics  upon 
which  to  base  it.   The  Chicago  Telephone  Co 
has  made  some  progress  in  this  direction  It 
has  records  of  calls  for  each  exchange  show- 
ing the  number  of  flat-rate  and  number  of 
measured-rate  calls  during  each  hour  taken 
one  day  each  month  throughout  the  year  JNo 
records  are  available  as  to  the  separate  classes 
of  flat-rate  service  and  measured-rate  service, 
nor  does  the  data  distinguish  between  residence 
service  and  business  service    Neither  is  there 
any  data  as  to  the  so-called  "length  of  haul 
in  each  class.    It  is  the  absence  of  this  in- 
formation which  is  doubtless  responsible  for 
many  of  the  inconsistencies  in    the  present 
schedule  and  it  is  for  the  same  reason  that  a 
correct  schedule  can  not  be  made  at  this  time 
without  resorting  to  a  large  extent  to  estima- 
tion   It  has  become  the  established  practice  n 
the  fixation  of  reasonable  rates,  for  not  only 
telephone  service  but  for  all  classes  of  utility 
service,  to  analyze  the  subscribers  accounts 
from  the  companies'  ledgers  so  as  to  classify 
the  patrons  according  to  the  service  and  ben- 
efits received  and  the  amount  of  their  monthly 
charges,  in  order  to  ascertain  how  closely  they 
are  meeting  the  fixed  or  capacity  expendi  tura 
which  their  demand  incurs.    This  is  necessary 
in  order  to  determine  what  constitutes  a  tan 
monthly  guaranty  for  each  class  of  service  I 
also  to  determine  at  what  point  the  rate 
message  on  a  measured  service  shall  be 
duced  with  the  increasing  use :  of  the  sery.c 
With  such  tabulated  "subscriber  data     it  l 
possible  to  determine  at  all  times  with  abso 
lute  certainty  the  character  of  the  service. bes 
suited  to  each  class  of  residences  and  busmes 
subscribers,  the  rate  to  be  paid  therefor  an 
the   effect   which   any   such  adjustment  wi 
have  on  the  schedule.    Such  data  need  not  b 
carried  forward  from  year  to  year  but  in  o 
der  to  secure  a  rate  schedu  e  which  is  tech 
callv  correct  and  just  to  all  classes  of  sut 
scri'bers.  it  should  be  prepared  at  least  as 
foundation  for  the  first  schedule  and  at  state 
nterva  s  thereafter  when  conditions  warran 
It  is  believed  that  the  Chicago  Telephone  C 
is  a  plant  of  sufficient  size  and  importance  t 
make  the  application  of  such  data  highly  J 
sirable.    The  difficulty  of  proceeding  at  th 
time,  together  with  the  experience  of  oth 
rate-making  authorities,  makes    such    a  st< 
almost  imperative  . 

In  this  connection  attention  is  respecttul 
directed  to  a  method  by  which  it  is  believ 
rate  situation  in  Chicago  can  ultimate  v  > 


sary 

! 


adjusted  with  the  least  possible  meo.   en  .en 
to  the  company  and  to  the  city  and  with  IK 
efit  to  both.    The  first  step  towards  a  scienti 
,ltl.  regulation  lies  in  th.   thorough  apprec 
Son  of  its  importance  and  in  the  recogniti 
fat   each  party   to  a   rate   revision  POSSesj 
definite  rights.    The  existence  o    such  rW 
i,  generally  admitted  by  both    he  ""''Vi 
he  public,  but  -t  is  m  the  application i  ofj 
principles  that  the  difficulty  arises.    The  so 
ion  lies  „,  the  fail  dctcrm.nat.on  o    h<  D» 
f.uts  and  consistent  adherence  thereto,  ' 
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periences  of  certain  states  and  cities  in  this  di- 
rection are  enlightening.  These  communities 
tiave  concentrated  their  efforts  to  regulate  util- 
ities under  a  single  directing  head  to  secure 
the  necessary  data  on  which  to  proceed  intel- 
ligently, to  prevent  unnecessary  and  expensive 
duplication  of  work  and  to  reduce  to  a  mini- 
mum the  disturbance  due  to  rate  revision.  It 
s  believed  that  the  city  of  Chicago  would  se- 
:ure  favorable  results  by  making  such  a  study 
n  a  small  and  inexpensive  way.  The  tele- 
jhone-rate  situation  at  present  calls  for  more 
lata,  and  this  will  be  true  as  well  in  the  fu- 
ture. It  would  hardly  seem  reasonable  to  re- 
juire  the  Chicago  Telephone  Co.  to  make  such 
:ontinuous  studies  alone.  Further,  in  view  of 
ts  rate-making  authority,  such  investigation 
should  always  be  under  the  direction  of  the 
:ity  rather  than  the  company. 

This  step  is  also  desirable  from  another 
standpoint.  The  present  ordinance  provides 
[or  rate  revision  at  five-year  intervals.  Such 
i  provision  is  purely  arbitrary,  since  the  neces- 
sity for  a  change  in  rates,  when  once  correctly 
:stablished,  should  not  arise  so  frequently. 
Rate  revisions  always  give  rise  to  considerable 
ipprehension  and  uncertainty  and  may  possibly 
ead  to  considerations  more  or  less  immaterial. 
When  a  schedule  is  correctly  established  it 
would  seem  the  better  practice  to  permit  it  to 
remain  in  force  until  it  is  discovered  _  to  be 
jnjust  because  of  changed  conditions  with  re- 
gard to  which  the  city  would  be  informed, 
when  the  inequitable  rate  could  be  adjusted 
without  disturbing  the  entire  schedule. 

Much  friction  arises  between  the  company 
md  its  subscribers  which  it  is  believed  could 
5e  adjusted  through  less  rigidity  in  the  ordi- 
nance. The  business  of  the  company  is  very 
large  and  the  disputes  arising  between  it  and 
the  subscribers  are  so  numerous  that  such  com- 
plaints should  be  adjusted  in  some  manner 
sther  than  by  the  decision  of  the  company 
•done.  The  company  should  be  permitted  to 
:reate  new  classes  of  service  and  to  file  such 
rates  publicly  and  to  permit  their  adoption  by 
ill  subscribers  similarly  situated.  All  rules 
ind  regulations  governing  the  service  should 
be  publicly  filed.  In  any  ordinance  and  sched- 
ule of  rates  numerous  questions  arise  as  to 
the  reasonableness  of  subscribers'  requests,  or 
the  reasonableness  of  the  company's  rules.  In 
the  adjustment  of  all  such  differences  the  city 
should  participate.  The  present  ordinance  has 
been  the  cause  of  many  misunderstandings  and 
some  interpretations  which  in  a  number  of  in- 
stances have  led  to  a  very  material  increase 
in  operating  expenses.  It  must  be  apparent 
that  the  adjustment  of  telephone  rates  can  not 
be  entirely  separated  from  the  question  of 
rules  and  regulations  and  their  interpretation 
my  more  than  can  the  question  of  freight  rates 
be  divorced  from  questions  of  classification. 
By  the  adoption  of  a  certain  rule,  or  the  en- 
forcement of  a  certain  interpretation  of  the 
ordinance  or  a  rule,  it  is  possible  to  so  affect 
a  rate  as  to  make  it  partly  inoperative  for  the 
purpose  for  which  it  was  created,  or  to  de- 
feat its  purpose  entirely,  without  in  any  man- 
ner changing  the  rate  itself.  It  is  practically 
impossible  to  cover  by  ordinance  in  an  intelli- 
gent manner  all  the  questions  which  are  cer- 
tain to  arise  in  connection  with  the  construc- 
tion and  routing  of  private  lines,  the  cost  and 
rate  to  be  charged  for  tie-line  service,  the  type 
Df  equipment  to  be  supplied  on  private  branch 
exchange  boards  and  to  be  furnished  to  pri- 
vate branch  exchange  operators,  the  provisions, 
if  any,  for  internal  traffic  demands  on  the 
premises  of  certain  subscribers,  the  power  to 
:ompel  extensions  of  lines  under  all  conditions, 
etc.  A  more  flexible  ordinance  in  the  inter- 
pretation of  which  the  city  participates,  when 
fortified  with  correct  information,  would  lead 
to  a  proper  solution  of  many  problems  which 
now  cause  expensive  misunderstandings. 
Through  such  a  course  on  the  part  of  the  city 
the  operating  expenses  of  the  company  could 
be  reduced  in  a  number  of  instances,  which 
from  a  financial  and  public  standpoint,  is  more 
desirable  than  to  have  the  company  seek  in- 
creases in  rates. 

The  present  schedule,  in  spite  of  its  imper- 
fections, is  yielding  the  company  sufficient  rev- 
enue to  meet  its  legitimate  expenses,  deprecia- 
tion and  interest  on  the  investment  to  the  ex- 


tent of  its  fair  present  value,  and  leaves  a  sur- 
plus of  over  $300,000.  To  reduce  the  rates  by 
this  amount  would  be  unreasonable  in  view  of 
the  contingencies  and  uncertainties  inherent 
in  so  large  a  corporation,  especially  when  no 
provision  for  contingencies  is  embraced  in  the 
operating  expenses.  Several  reductions,  how- 
ever, can  be  made  which  will  materially  benefit 
a  large  number  of  subscribers.  In  arriving  at 
the  recommendations  for  readjustments  and 
reductions  attention  has  been  directed  to  the 
existing  traffic  conditions  and  the  peculiarities 
of  each  class  of  service.  Fluctuations  in  the 
number  of  calls  throughout  the  day  and  night 
were  analyzed  and  in  so  far  as  the  data  now  in 
the  possession  of  the  companv  would  permit 
cost  analyses  were  made  for  the  flat-rate  serv- 
ice and  the  measured  service.  With  respect 
to  certain  classes  it  was  possible  to  determine 
unit  costs  showing  the  fixed  and  variable  ex- 
penses with  a  considerable  degree  of  accuracy. 
For  others,  however,  the  records  of  calls  were 
not  available.  This  incomnleteness,  together 
with  the  absence  of  a  tabulated  list  of  all  sub- 
scribers, classified  according  to  the  equipment 
installed  on  their  premises,  the  character  of 
their  service,  the  nature  and  extent  of  the 
demand  and  the  range  of  their  monthly  bills, 
makes  an  accurate  subdivision  of  all  operating 
accounts  impossible.  The  reduction  in  rates 
which  are  here  recommended  are  based  upon 
an  extended  study  of  all  the  records  available 
and  it  is  believed  that  the  changes  will  result 
in  substantial  justice.  It  has  been  aimed  to 
eliminate  the  extremes  of  profits  and  to  re- 
duce certain  losses,  so  as  to  distribute  the  bur- 
dens of  expense  more  equitably  and  to  secure 
a  reduction  in  the  rates  to  the  largest  possible 
number  of  subscribers. 

RATE  ADJUSTMENTS. 

Flat  Rates. — From  the  foregoing  statistics 
and  the  analysis  of  the  tables  it  would  appear 
that  the  flat-rate  service  should  ultimately  be 
abolished  and  all  telephone  service  placed  on  a 
measured  basis  accurately  determined  through 
the  analysis  of  traffic  and  subscriber  data. 
Such  a  step  would  be  in  line  with  rate  adjust- 
ments in  other  utility  services  and  in  addition 
would  tend  to  make  everv  subscriber  pay  for 
the  service  according  to  his  use  thereof.  To 
encourage  the  wider  adoption  of  the  measured 
service  and  also  because  the  existing  meas- 
ured rates  are  too  high,  a  reduction  in  this 
service  is  herein  recommended. 

Business  Flat  Rate  (Class  F). — The  busi- 
ness flate  rate  now  placed  at  $125.00  per  vear 
is  costing  the  company  $137.59  per  year,  show- 
ing an  average  annual  loss  per  station  of 
$12.46.  If  it  is  desired  to  continue  the  busi- 
ness flat  rate  at  this  time  justice  would  re- 
quire that  the  rate  be  made  at  least  $137.00 
per  year.  To  do  so,  however,  would  mean  the 
loss  of  many  subscribers  to  this  class  who  are 
even  now  paying  more  than  their  service  would 
cost  them  under  a  measured  rate  and  who 
would  undoubtedly  turn  to  the  cheaper  service 
which  is  recommended  in  this  report.  This 
would  leave  the  flat-rate  service  mainly  to 
those  subscribers  who  are  now  receiving  much 
more  service  than  they  are  paying  for  and 
would  therefore  show  a  much  higher  cost  per 
station.  It  would  consequently  seem  reasonable 
that  if  the  flat-rate  business  telephone  is  re- 
tained it  should  be  done  at  a  rate  in  excess  of 
$137.00  per  year  or  about  $144.00  per  year. 
The  adoption  of  such  a  rate  would  divide  the 
present  flat-rate  business  subscribers  into  two 
classes.  The  first  class,  which  would  consist 
of  approximately  6,000  subscribers,  would  pay 
the  increase  of  $19.00  per  year,  which  would 
be  justified  because  these  subscribers  are  the 
ones  who  are  largely  responsible  for  the  pres- 
ent deficit.  The  second  class,  consisting  of  the 
remaining  business  flat-rate  subscribers  to  the 
number  of  3,727,  who  could  secure  the  use  of 
the  telephone  which  they  are  now  making  at 
a  much  lower  rate  in  the  measured  service, 
would  doubtless  turn  to  the  cheaper  service 
which  is  recommended.  In  such  event  their 
saving  would  be  about  $30.00  per  subscriber, 
so  that  from  this  number  of  subscribers  the 
company  would  receive  less  than  $100.00  each 
as  against  the  $125.00  now  paid.  While  it  is 
impossible  to  say  how  many  subscribers  would 
take  advantage  of  the  cheaper  rate  and  how 
many  would  pay   the    increased    rate  even 


though  their  use  of  the  service  did  not  war- 
rant so  large  an  expenditure,  it  is  probable 
that  this  change  in  the  rate  would  reduce  the 
deficit  in  this  class  of  service  by  a  very  con- 
siderable amount,  but  under  the  most  favorable 
assumption  for  the  use  of  the  measured  service, 
the  flat-rate  deficit  would  still  be  large.  An 
increase  in  the  rate  to  those  business  sub- 
scribers who  desire  the  flat-rate  service  is 
further  justified  gecause  of  the  fact  that  the 
number  of  calls  per  telephone  in  this  class 
will  increase  with  the  increased  number  of  all 
telephones  installed  through  the  growth  of  the 
service,  thus  increasing  the  deficit  per  station 
over  what  it  now  is. 

Residence  Flat  Rates  (Class  R  F). — The 
residence  flat  rates  now  show  a  deficit  of  $30,- 
549  and  $52,903  for  the  single  line  and  the 
two-party  line  service  respectively.  The  rates 
in  force  are  unreasonably  low,  and  while  it  is 
believed  that  steps  should  be  taken  to  gradu- 
ally eliminate  all  flat-rate  service,  the  rate 
should  at  this  time  be  raised  somewhat  if  flat- 
rate  service  is  desired.  Not  to  make  such  an 
increase  would  be  discriminatory  against  other 
subscribers  and  compel  them  to  continue  pay- 
ing a  high  rate  because  of  the  excessive  use 
by  others  when  a  reduction  in  their  rate  should 
justly  be  made.  The  statistics  bearing  on  this 
subject  indicate  that  the  single-line  service  flat 
rate  should  be  increased  from  $72.00  per  year, 
as  at  present,  to  $81.00  per  year.  There  are 
3,058  subscribers  in  this  class.  Such  subscriber 
data  as  could  be  secured  for  this  class  show 
that  20  per  cent  of  the  subscribers  to  this 
service  are  now  using  fewer  calls  than  can 
be  secured  for  $72.00  under  the  measured-rate 
service.  Not  over  80  per  cent,  therefore,  would 
be  likely  to  continue  to  take  such  service  and 
pay  the  increased  rate.  On  this  basis  the  rev- 
enue of  the  company  would  be  increased  ap- 
proximately $23,000  per  year. 

Under  the  subject  of  "measured  rates"  other 
classes  of  service  are  provided  which  are  ma- 
terially lower  than  the  flat  rate  here  in  ques- 
tion of  which  advantage  would  undoubtedly  be 
taken  by  those  subscribers  paying  too  high  a 
rate  according  to  their  use  of  the  service.  It 
can  not  be  determined  with  accuracy  what  the 
average  saving  would  be  per  subscriber  avail- 
ing himself  of  such  service,  since  this  would 
depend  upon  the  number  of  messages  sent  by 
him.  Nevertheless,  a  fair  average  saving 
would  be  approximately  $12  per  year.  Such  a 
saving  for  the  number  of  subscribers  who 
probably  would  not  continue  at  the  increased 
flat  rate  would  result  in  a  loss  of  over  $7,000, 
making  the  probable  net  increase  in  revenue 
to  the  company  due  to  this  change  about  $16,- 
000. 

The  two-partv  residence  flat-rate  service  of 
Class  2  R  F  ($56  a  year)  should  be  abolished. 
If  the  recommendations  herein  contained  are 
adopted,  subscribers  to  this  class  will  take  the 
measured  service.  The  result  of  this  change 
will  be  a  slight  increase  in  the  gross  earn- 
ings, although  many  subscribers  will  receive  a 
reduction  in  rates  through  the  change.  The 
present  deficit  in  this  class  is  $10.86  per  sta- 
tion. 

Neighborhood  Service  (Classes  B,  2  B,  4  B, 
R,  2  R  and  4  R). — This  service  is  now  being 
operated  at  a  heavy  loss.  Its  continuance  re- 
quires much  duplication  in  plant  and  duplica- 
tion of  expenses  which  could  be  eliminated  ;  it 
is  the  cause  of  much  confusion,  and  is  a  clear 
discrimination  in  favor  of  10,000  subscribers  at 
the  expense  of  all  other  classes  of  service.  It 
is  recommended  that  this  service  be  abolished. 
In  such  event,  the  present  neighborhood  sub- 
scribers will  take  the  rate  in  the  general  sched- 
ule which  is  best  adapted  to  their  use  in  the 
same  manner  as  any  other  subscriber  in  the 
city  of  Chicago. 

Measured  Rates. — It  is  this  class  of  service 
which  is  at  present  producing  the  surplus  for 
the  company.  A  number  of  these  rates  when 
the  schedule  was  first  prepared  were  evidently 
not  based  upon  careful  analysis,  for  they  are 
now  too  high.  A  reduction  is  warranted,  be- 
cause these  rates  are  above  the  cost  of  the 
service  and  also  as  a  further  encouragement  to 
the  development  of  an  entirely  measured  serv- 
ice, a  goal  which  the  city  and  the  company  in 
their  efforts  at  rate  revision  should  strive  to 
approach. 
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Business  Measured  Service. — The  present 
measured-service  rates  for  these  purposes  are 
as  follows  (Class  M  12)  :  $60  for  an  individual 
line  to  the  subscriber's  premises,  which  enti- 
tles him  to  the  use  of  1,200  outgoing  local 
messages  during  the  year.  The  next,  2,400 
messages  are  charged  for  at  the  rate  of  3  cts. 
each  and  all  in  excess  of  3,600  are  charged  for 
at  the  rate  of  2  cts.  each. 

A  traffic  study  shows  that  32  per  cent  of 
the  subscribers  to  the  measured  service  av- 
erage less  than  960  messages  per  year,  and 
13.5  per  cent  used,  between  960  and  1.200  per 
year.  This  would  indicate  that  the  base  rate 
of  $60  is  probably  too  high.  To  remedy  this 
condition,  it  is  recommended  that  a  reduction 
be  made  in  the  base  rate  from  $60  to  $48  per 
year,  for  which  the  subscriber  shall  be  entitled 
to  960  messages,  with  a  rate  of  3  cts.  per  mes- 
sage for  the  next  2,640  and  a  rate  of  2  cts. 
each  for  all  outgoing  messages  in  excess  of 
3,600. 

For  business  subscribers  using  less  than  960 
calls  per  year  the  reduction  would  be  equal  to 
$12  per  year.  For  all  subscribers  to  this  class 
of  service  the  rate  would  be  reduced  through 
the  reduction  from  5  cts.  to  3  cts.  per  message 
on  240  calls,  or  $4.80  per  year.  The  aggregate 
reduction  in  the  measured-rate  service  due  to 
these  changes  would  be  about  $64,000  per  year. 
It  is  in  connection  with  this  rate  that  further 
study  of  the  fixed  and  variable  elements  of 
operating  expenditures  is  especially  required. 
It  is  believed  that  such  a  study  will  show  the 
possibility  of  an  earlier  reduction  from  the 
3-ct.  rate  "er  message  to  the  2-ct.  rate  and  a 
reduction  in  case  of  large  use  to  below  the  2-ct. 
rate.  Were  such  a  rate  established  much 
would  be  accomplished  to  correct  the  present 
business  flat-rate  situation  by  making  the 
measured  service  more  attractive. 

Nickel  Prepayment  Service. — This  service 
requires  that  a  nickel  be  deposited  in  the  tele- 
phone coin  box  for  each  outgoing  local  mes- 
sage within  the  Chicago  city  limits.  No  charge 
is  made  for  incoming  calls. 

The  Class  N  service  consists  of  an  individ- 
ual line  to  the  subscriber's  place  of  business 
or  residence,  for  which  the  subscriber  guaran- 
tees 20  cts.  per  day,  entitling  him  to  four  out- 
going messages.  This  service  embraces  3,418 
stations  or  trunks,  showing  at  present  a  sur- 
plus of  $53.14  per  station  or  trunk. 

A  traffic  study  shows  that  34.34  per  cent  of 
the  total  subscribers  to  this  class  do  not  use 
sufficient  service  per  month  to  equal  the 
monthly  guaranty.  It  is  believed  that  the  guar- 
anty is  too  high  and  should  be  reduced  from 
20  cts.  per  day  to  \2Vz  cts.  per  day.  This  re- 
duction would  amount  to  approximately  $35,- 
000  in  gross  earnings  per  year. 

The  Class  2  N  service  consists  of  a  two- 
party  line  to  the  subscriber's  place  of  business, 
for  which  the  subscriber  guarantees  12%  cts. 
per  day,  which  entitles  him  to  outgoing  mes- 
sages at  the  rate  of  2V6  messages  per  day. 

This  service  embraces  20,543  stations  or 
trunks,  showing  at  nresent  a  surplus  of  $16.74 
per  station  or  trunk.  A  traffic  study  shows 
that  approximately  55  per  cent  of  the  sub- 
scribers to  this  service  do  not  have  the  num- 
ber of  outgoing  calls  permitted  under  the 
guaranty.  It  is  believed  that  the  monthly 
guaranty  is  too  high  and  should  be  reduced 
from  12%  cts.  per  day  to  9  cts.  per  day.  Such 
a  reduction  for  the  number  of  telephones  ben- 
efited would  amount  to  a  reduction  in  gross 
earnings  of  approximately  $150,000  per  year. 

The  Class  2  R  N  service  consists  of  a  two 
p;irty  line  to  the  subscriber's  residence  for  res- 
idence use  only.  The  subscribed  guarantees 
10  cts.  per  day,  which  entitles  him  to  outgoing 
local  messages  at  the  rate  of  2  messages  per 
day.  , 

|  his  (  lass  embraces  3,121  stations  or  trunks, 
.,n  which  there  is  now  a  surplus  of  $5.48  per 
station  or  trunk.  A  traffic  study  shows  that 
ipproximatcly  55  0  per  cent  of  the  subscriber! 
to  this  class  are  not  using  the  service  to  the 
imoiint  permitted  under  the  guaranty.  It  is 
Relieved  that  the  guaranty  is  !<•"    high  and 

hould  be  reduced  from  10  cts    to  9  cts.  per 
day.    'I  Ins  reduction  will  amount  t'>  a  rcduc 
•ion  in  the  gross  earnings  slightly  in  excess 
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The  Class  4  N  service  consists  of  a  four 


party  line  to  subscriber's  residence  for  resi- 
dence use  only.  The  subscriber  guarantees  5 
cts.  per  day,  which  entitles  him  to  outgoing 
local  messages  at  the  rate  of  1  message  per 
day. 

This  service  embraces  69,762  stations  or 
trunks  on  which  there  is  now  a  deficit  of 
$2.55  per  station  or  trunk.  This  is  the  cheap- 
est service  furnished  by  the  company  and  is 
the  service  which  is  growing  far  more  rapidly 
than  all  other  classes  combined.  If  the  neigh- 
borhood service  is  abolished,  as  is  recommend- 
ed, subscribers  to  such  service  will  in  a  large 
measure  become  subscribers  to  the  four-party 
nickel  service,  and  owing  to  the  greater  invest- 
ment in  the  neighborhood  service  will  cause 
a  greater  average  loss  per  station  in  the  four- 
party  nickel  service.  This  service  is  now  be- 
ing conducted  at  a  loss  which  can  be  justified 
only  through  the  added  value  to  the  other 
classes  of  service,  and  a  reduction  from  the 
present  rate  is  inadvisable.  If  such  service  is 
desired  in  order  to  secure  the  widest  possible 
use  of  the  telephone,  it  would  appear  that  the 
facilities  furnished  for  such  service  should  be 
the  least  expensive  which  is  consistent  with 
reasonably  good  service. 

For  this  service  the  ordinary  wall  set  should 
be  used  exclusively.  At  present  many  sub- 
scribers to  this  class  of  service  demand  the 
desk  set,  which  is  more  expensive  to  install 
and  the  maintenance  cost  of  which  is  much 
more  than  that  of  the  wall  set.  The  desk  set 
is  generally  placed  on  tables  or  some  small 
stand,  from  which  it  is  easily  knocked  to"  the 
floor  and  broken.  There  does  not  appear  to 
be  any  good  reason  why  those  who  desire  the 
cheapest  class  of  telephone  service  should  be 
enabled  to  select,  as  they  now  may  do,  a  type 
of  instrument  which  is  much  more  expensive 
than  some  other  type  which  will  furnish  serv- 
ice equally  efficient.  In  order  to  continue  this 
popular  and  also  valuable  class  of  service  the 
installation  of  four-party  nickel  telephones 
should  hereafter  be  restricted  to  the  use  of 
wall  sets.  If  any  subscriber  desires  the  more 
expensive  equipment  a  rental  charge  of  10  cts. 
per  month  would  be  reasonable  and  would 
cover  the  additional  maintenance  and  installa- 
tion cost.  The  adoption  of  such  a  rule  would 
reduce  in  part  the  deficit  per  station  now  ex- 
isting in  this  class  and  reduce  the  investment 
for  this  class  in  the  future. 

The  public  telephone  pay  stations  installed 
only  in  drug  stores  at  approved  locations  and 
entitled  D  N,  and  the  public  telephone  pay 
stations  in  approved  locations  other  than  drug 
stores  and  entitled  Class  P  N,  are  both  profit- 
able and  yield  a  large  surplus  per  station.  This 
surplus  in  the  former  class  is  $56.97  per  sta- 
tion, while  in  the  latter  class  it  is  $81.73  per 
station.  The  aggregate  surplus,  however,  is 
not  very  large  owing  to  the  rather  limited 
number  of  stations  of  this  character.  The  sur- 
plus from  the  drug-store  stations  is  $97,877 
and  from  the  other  public  stations  is  $21,167. 
Since  this  service  is  made  use  of  largely  by 
transients  and  parties  residing  in  the  neigh- 
borhood of  such  public  stations  and  who  do 
not  have  a  telephone  for  their  own  use,  it  ap- 
pears that  the  value  of  the  service  in  each 
case  is  reasonably  worth  the  5-ct.  charge  per 
local  message.  For  this  reason  no  reduction  in 
these  rates  is  recommended. 

*   *    *    *  * 

The  above  suggestions  for  revising  the  pres- 
ent schedule  have  been  prepared  as  directed  in 
order  to  reduce  the  gross  earnings.  Accord- 
ing to  the  best  available  data  the  net  reduc- 
tion in  gross  earnings  accomplished  by  these 
Suggestions  will  be  somewhat  below  $200,000. 
This  estimate  is  conservative  and  more  nearly 
represents  the  minimum  reduction  under  the 
conditions  of  the  above  year  It  is  extremely 
difficult  to  estimate  what  the  number  of  out- 
going calls  will  be  from  any  particular  class 
of  subscribers  when  such  class  is  changed 
from  a  flat-rate  to  a  measured  rate  basis  It 
is  well  known  that  under  the  Hat  -  rate  svsteni 
messages  are  frequently  "-cut  which  would  not 
be  sent  if  the  service  were  measured  There 
fore,  to  assume  that  the  same  number  of  mes- 
sages will  be  sent  after  the  service  is  placed 
on  a  measured  basis  is  not  strictly  correct, 
l  oi  rxaniple,  if  the  measured  guaranty  is  $60 


per  year,  entitling  the  subscriber  to  1,200  mes-  ; 
sages,  it  is  almost  certain  that  those  who  un- 
der the  flat  rate  do  not  exceed  that  number  of 
calls  will  not  exceed  such  number  under  the 
measured  rate.  It  does  not  follow,  however.! 
that  all  subscribers  who  exceed  that  number 
under  the  flat  rate  will  do  so  on  a  measured 
basis.  It  is  probable  that  many  of  the  sub- 
scribers who  now  use  from  1,200  to  1,500  calls 
per  year  will  economize  under  a  measured 
rate  so  as  not  to  exceed  the  amount  permitted 
under  the  guaranty,  which  could  easily  be  done 
since  many  of  their  calls  were  probably  not 
necesary  and  because  there  was  no  incentive 
to  economize  under  the  flat  rate.  This  means 
that  in  all  probability  an  even  larger  number 
of  subscribers  will  be  benefited  by  the  rate 
changes  and  that  the  company  will  lose  more 
revenue  than  is  indicated  above.  The  number 
of  subscribers  shown  to  be  affected  is  there- 
fore near  the  minimum  and  it  may  be  very- 
much  increased.  A  larger  number  of  sub- 
scribers resorting  to  the  economies  herein 
mentioned  than  is  assumed  will  cause  a  ma- 
terial loss  in  revenue.  It  may  safely  be  said 
that  the  changes  in  the  rates  specified  will  re-  ! 
duce  the  gross  earnings  by  an  amount  ranging 
from  $200,000  to  $250,000  per  year  or  from 
$1,200  000  to  $1,500  000  for  the  five-year  period 
until  the  next  revision. 

The  suggested  rate  changes  must  be  consid- 
ered in  their  entirety.    The  recommendations 
for  increases  and  decreases  can  not  very  well 
be  considered  alone.    One  is  dependent  upon 
the  other.    To  place  all  the  service  on  a  meas- ', 
ured  basis  without  reductions  in  the  present , 
measured  rates  would  undoubtedly  result  in  j 
a  substantial  increase  in    earnings.    On  the, 
other   hand,   to   make   only    the  reductions, 
pointed  out  would  cause  a  loss  in  gross  earn- . 
ings  much  in  excess  of  the  surplus  available 
in  1909.    This  surplus,  over  and  above  legiti- 
mate and  necessary  operating  expenses,  is  very 
small  when  the  extent  of  the  business  is  con- 
sidered.   Further,  the  operating  expenses  upon 
which  this  surplus  is  founded  contain  no  pro-< 
vision  for  extraordinary  disbursements  due  to, 
such  contingencies  as  storm  damage,  strikes.: 
etc.   It  is  desirable  that  every  corporation  have, 
some  margin  over  its  actual  requirements  to 'I 
insure  protection  against  those  uncertainties 
which  are  inherent  in  every  business.    In  such  < 
margin  the  public  is  as  much  interested  as  is 
the  stockholder,  for  it  is  only  when  a  margin 
exists  that  improvements  in  service  can  ordi- 
narily be  made.    From  an  extended  study  of 
the  company's  records  it  is  concluded  that  an 
increase  in  rates   is    unwarranted.    Through  , 
the  exercise  by  the  company  of    reasonable  i 
economies  and  efficiency  in  operation,  and  the  i 
pursuit  of  a  wise  public  policy  by  the  munici-  ; 
pality  it  is  believed  that  the  problems  confront-  I 
ing  the  company  will  largely  solve  themselves 
in  the  future  development  of  the  property.  To 
this  end  the  schedule  herein  recommended  will 
be  of  some  assistance.    While  its  adoption  will 
reduce  the  gross  earnings  to  some  extent,  it 
will  also  permit  economics  which  will  ulti- 
mately inure  to  the  benefit  of  both  the  com- 
pany and  the  public.    It  does  not  remedy  all 
the  errors  in  the  present  schedule  but  the  rec- 
ommendations strike  at  the  source  of  the  dis- 
criminations.   Their  adoption  will  make  pos- 
sible a  correction  of  many  inequitable  features 
in  the  present  schedule  and  result  in  a  reduc- 
tion  in  rates  to  a  large  number  of  subscribers 


Method  of  Jointing  Pipe  in  Water.— At  I 

Shclbyville,  Ind.,  an  18-in.  vitrified  pipe  was  I 
,  ci   ni  \\    l.inl  undi  i   the  most   adverse  condi- 
tions.   There  was  water  in  the  trench  2  ft. 
deep  during  the  laying  of  the  pipe.    The  work 
was  facilitated  by  the  use  of  the  G.  K.  Sewer 
joint   Compound  made    bv  the  Union  Clay 
Products  Co..  50  Church  St.,  New  York.  The 
method  of  joining  cither  vitrified  or  iron  pipe 
is  as  follows:    After  the  spigot  end  is  placed  J 
in  the  hell  a  small  quantity  of  jute  is  calked 
in  to  give  alignment  and  the  asbestos  runner 
is  placed  around  the  pipe  at  the  bell  and  the  , 
compound   is  poured   hot   into  the  joint,  no  1 
calking  bcinR  necessary  after  pouring  the  joint 
Water  in  the  trench  does  not  effect  the  an- 
nular space     The  runner  may  be  removed  im 

mediately  and  hack-tilling  commenced 
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n  Adjustable  Suspended  Scaffold  for 
Mason  Work  on  Large  Buildings. 

(staff  article.; 
An  adjustable  suspended  scaffold,  shown  by 
e  accompanying  illustrations,  was  recently 
ed  on  the  construction  of  the  Heisen  Build- 
g  in  Chicago  and  is  at  present  being  used 
'  nearly  all  contractors  on  the  construction 
:  large  buildings  in  the  city.  The  scaffold 
insists  of  a  platform  about  5  ft.  wide 
ipported  at  regular  intervals  by  sus- 
:nded  angle  irons.  These  angles  are 
ispended    by    cables    reaching    to    the  top 

j   ft,.--  Anchor Plate 


posts  tied  to  the  outside  of  the  scaffold  as 
shown  in  this  view  were  used  to  support  a 
canvas  wall  to  protect  the  men  and  the  brick 
work  in  cold  weather.  The  scaffold  is  man- 
ufactured by  the  Patent  Scaffolding  Co.,  of 
New  York  City. 


Personals. 

Arthur  H.  Blanchard,  M.  Am.  Soc.  C.  E.,  con- 
sulting engineer  at  Providence,  R.  I.,  lias  re- 
moved his  office  and  lahoratory  to  Broadway 
and  117th  St.,  New  York  City. 

Mr.  Hervey  J.  Skinner,  of  Arthur  D.  Little. 
Inc.,  Boston,  Mass.,  has  recently  returned  from 
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lg.  1 — Sketch  Showing  Details  of  Constru 
Suspended  Adjustable  Scaffold. 

•  the  building  or  to  one  of  the  upper 
sors  where  the  cables  are  fastened  to  a  b'-in. 
beam  fastened  to  the  steel  work  as  shown  by 
ig.  1.  A  winch  is  located  at  each  cable 
pon  the  drum  of  which  the  cable  is  wound, 
y  means  of  the  winch  the  platform  is  raised 
>  the  work  proceeds.  A  lever  serves  to  oper- 
:e  a  pawl,  which  raises  or  lowers  the  scaffold 
f  means  of  ratchets.  As  the  platform  sections 
•e  small  one  man  can  raise  his  section  very' 
uickly  by  a  few  strokes  on  the  lever  at  each 
f  the  four  corners  of  the  section.  Figure  2 
tows  the  winch  and  lever.  The  lever  is 
sually  actuated  with  an  extension  handle  to 
ive  a  better  leverage. 

On  the  Heisen  Bldg.,  Chicago,  the  brick- 
ork  was  done  by  Bullcy  &  Andrews,  Con- 
actors.  The  building  is  60x300  ft.  A  scaf- 
)ld  was  hung  on  all  four  sides  and  about  70 
ricklayers  were  employed.  Until  the  work 
•as  hindered  by  labor  troubles,  brick  was  be- 
ig  laid  at  the  rate  of  one  floor  per  day,  of 
iree  8-hour  shifts.  The  material  was  hoisted 
l  the  interior  of  the  building  and  supplied 
)  the  work  from  the  floor  immediately  above 
le  scaffold.  For  this  work  about  25  la- 
orers  were  required  to  transport  materials, 
'wo  hoist  engineers  were  employed,  one 
ngineer  to  run  the  mortar  mixer,  two 
iborers  to  feed  the  machine,  a  tamper, 
timekeeper  and  a  superintendent.  On 
lie  suspended  scaffold  two  laborers 
fere  constantly  employed  to  operate  the 
rinches.  The  bricklayers  all  worked  on  one 
ide  and  one  end  of  the  building  at  one  time 
nd  brought  the  wall  up  to  the  windows.  Then 
rhile  window  frames  were  being  set  they 
rere  transferred  to  the  opposite  side  to  bring 
he  wall  up  in  a  like  manner.  The  scaffold 
iras  raised  just  enough  so  that  the  bricklayers 
fould  not  have  to  stoop.  Figure  2  shows 
tie  mortar  table  and  also  the  detail  of  the 
inches  for  raising.  Figure  3  shows  a  de- 
nied view  of  the  men  at  work.    The  2x4-in. 
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a  trip  to  Cuba  where  lie  made  a  special  investi- 
gation of  methods  of  sugar  manufacture. 

Mr.  C.  C.  Anthony,  formerly  engineer  with  the 
South  Park  Commissioners  of  Chicago,  has  ac- 
cepted a  professorship  in  the  engineering  depart- 
ment of  Union  College,  Schenectady,  N.  Y. 

Henry  A.  Young,  M.  Am.  Soc.  C.  E.,  and  How- 
ard E.  Hyde,  M.  Am.  Soc.  C.  E.,  have  formed 
a  partnership  for  civil  and  sanitary  engineering 
with  offices  in  Room  340,  Produce  Exchange 
Bldg.,  New  York  City. 

Li.  G.  Krause  has  entered  the  firm  of  Clark 
&  Thompson,  engineers  and  real  estate  brokers, 
Pleasantville,  N.  J.  Mr.  Krause  was  formerly 
assistant  engineer  of  the  Delaware,  Lackawanna 
&  Western  R.  R.  at  Syracuse,  N.  Y. 

Mr.  Geo.  C.  Clarke,  formerly  resident  engineer 
of  the  Pennsylvania  tunnel  and  terminal  Ry. 
Co.,  has  become  associated  with  the  firm  of 
Fraser,  Brace  &  Co.,  Inc.,  of  New  York.  Mr. 
Clarke  will  be  chief  engineer  of  the  company. 

W.  H.  Dittoe.  Jr.,  Am.  Soc.  of  Civil  Engineers, 
formerly  assistant  engineer  of  the  Ohio  State 


Hoard  of  Health,  lias  been   made  acting  ehi< 
engineer  of  the  board,  succeeding  Mr.  R.  Win- 
throp  Pratt,  M.  Am.  Soc.  Civil  Engrs.,  who  hae 
resigned. 

Prof.  T.  P.  McKibben,  M.  Am.  Soc.  C.  E.,  in 
charge  of  the  department  of  civil  engineers  at 
Lehigh  University,  has  been  appointed  consult- 
ing engineer  by  the  Pa.  State  Water  Supply 
Commission  for  investigating  the  causes  of  the 
Austin  flood  disaster. 

The  J.  S.  Worley  Company,  consulting  engi- 
neers, has  been  reorganized  and  the  firm  name 
is  now  Worley  &  Black.  Mr.  Black  has  been 
vice  president  of  the  J.  S.  Worley  Co.  for  the 
past  2%  years.  The  firm  has  offices  in  the 
Reliance  Bldg..  at  Kansas  City.  Mo. 

Robert  E.  Horton,  M.  Ajr,.  Soc.  C.  E.,  has  re- 
signed as  resident  engineer,  Bureau  of  Hy- 
draulics New  York  State  Barge  Canal,  in  order 
to  devote  his  entire  lime  to  professional  practice 
in  hydiaulic  engineering.  Mr.  Morton  has  opened 
offices  at  57  N.  Pine  Ave.,  Albany,  N.  Y. 

Mr.  D.  Sterrett  Pindell,  B.  A.,  E.  E.,  has 
joined  the  staff  of  the  engineering  and  construc- 
tion firm  of  C.  G.  Young,  60  Wall  St.,  New  York 
City.  Mr.  Pindell's  activities  will  be  especially 
in  connection  with  examinations  and  reports, 
for  which  the  firm  has  a  high  reputation. 

Mr.  E.  R.  Buckley  has  opened  an  office  as  a 
consulting,  mining  geologist  and  engineer  at  1361 
People's  Gas  Bldg.,  Chicago.  111.  Mr.  Buckley 
was  connected  with  the  Wisconsin  Geological 
Survey  for  three  years  and  was  director  of  the 
Missouri  Bureau  of  Geology  and  Mines  for  seven 
years. 

Mr.  C.  Gordon  Reel,  M.  Am.  Soc.  C.  E.,  has 
been  appointed  superintendent  of  the  New  York 
highway  department,  succeeding  the  late  Wm 
H.  Catlin.  Mr.  Reel  was  formerly  consulting 
engineer  of  Kingston,  N.  Y.,  and  recently  deputy 
superintendent  New  York  State  Highway  De- 
partment. 

Mr.  H.  G.  Palmer  has  opened  an  office  in 
Vorkville.  111.,  under  the  firm  name  of  H.  G. 
Palmer  &  Co.,  consulting  engineers  and  con- 
tractors. Mr.  Palmer  is  associated  with  large 
bankers'  and  caitalists'  syndicate  in  Chicago 
and  eastern  cities  as  engineer  on  feasible 
projects  of  railroad  and  power. 

B.  C.  Donham,  M.  Am.  Soc.  C.  E.,  has  opened 
offices  at  52  Broadway,  New  York  City,  under 
the  firm  name  of  B.  C.  Donham  &  Co.  The  firm 
will  engage  in  management  engineering  and 
construction  work.  Mr.  Donham  is  a  graduate 
of  the  Massachusetts  Institute  of  Technology, 
class  of  1895,  and  was  formerly  with  J.  G.  White 
&  Co.  of  New  York. 

John  F.  Hayford,  dean  of  the  college  of  engi- 
neering of  Northwestern  University,  and  Prof. 
O.  M.  Leland  of  Cornell  University,  have  been 
appointed  members  of  a  commission  which  will 
settle  the  boundary  dispute  between  Costa  Rica 
and  Panama.  There  will  be  four  members  of  the 
commission;  the  other  two  will  be  representa- 
tives of  the  countries  named. 

Mr.  Holland  N.  Stevenson,  a  retired  civil 
engineer  in  the  U.  S.  Navy,  died  recently  in 
San  Francisco.  Mr.  Stevenson  entered  the  serv- 
ice in  1866.  He  was  a  graduate  of  Rennselaer 
Polytechnic  Institute,  was  for  some  time  in- 
structor of  marine  engineering  in  the  Naval 
Academy  and  was  later  engaged  on  special  work 
in  the  navy  department  at  Washington. 

Dewitt  V.  Moore,  C.  E.,  formerly  of  the  Moore- 
Mansfield  Construction  Co.  and  the  Mansfield 
Engineering  Co.,  has  disposed  of  his  interests 
in  the  above  concerns  and  in  the  future  will 
maintain  an  individual  office  as  consulting  engi- 
neer and  contractor.  In  connection  with  these 
offices  an  association  has  been  formed  with  the 
W.  C.  Halsted  Company,  Building  Contractors, 
with  offices  at  513-6  Indiana  Pythian  Bldg  . 
Indianapolis,  Ind. 

Mr.  C.  R.  Young,  lecturer  in  structural  engi- 
neering in  the  University  of  Toronto  and  for- 


j.  2 — View    Showing    Details   of  Winch 
for  Raising  Scaffold. 


Fig.  3 — View  Showing  Scaffold  in  Operation  on   Heisen  Building.  Chicago. 
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merly  of  Barber  &  Young,  Btructural  engineers, 
has   opened  an  office  as   consumn  nt0. 

defective  structural  work. 

MTo.no  Dunn  h„,  re.urnrt  tram  abrajA 
wtare  a,  a  raBre.em.tivj  of  t American  In»U- 

national  Electocall  ecnnu-a  international 
has  been  organized  to  bring  about  .    j  ( 

and  vice-president  of  J.  <j-  wnite  oc 

Dr    M    C    Ricker,  professor  of  architecture, 

Illinois,  have  been  appointed  by  ^ov  fy 
members  of  the  commission  to  ™v 
the  building  laws  of  the  Sb ate  of  1  iun     -  al 
commission  was  authorized  ay  ^  of  the 

assembly  of  the  state.  Othe  me»  c 
commission  are  Mr.  K.  f ta^imf  chicago.  Mr. 
Armstrong,  Mr  tYup  forest  and  Mr.  G.  J.  Jobst 
S-SJuT^^»ffiW£l£  of  the  com- 
mission.  _  . 

Prof.  Chas.  M.  Spofford  M.  Am.  Soc  a  E.^of 
the  Massachusetts  Institute  of  Techno l  gy. 
been  appointed  n.ead  ?t  tne  «  i  institute.  Prof, 
and  sanitary  enS'nfae"n0gf  fhe  Massachusetts  In- 
Spofford  is  a  graduate  ot  tne  ma  wag 
stitute  of  Technology,  cl ass  ot  ^  the 

assistant  professoi  there  , unui  kl  Poly. 
chair  of  civil  engineering  at  the  Br  retyurr,ed  to 
technic  Institute  m  ».  ^ ?  .  u  engineering. 
Boston  to  become  profea sor  ot  civ        s  q{ 

??oSf  r^ankClahegn%oSbedreelirved  of  his  portion 
of  the  executive  duties. 

Mr.  Wm.  Mayo  VenaWe   formeHy^^  tl^firm 
of  Burke  &  Venable  of  Cincinnat  ^  Cen_ 
a  position  with  the ^aw-Col laps^e 
tering  Co.   Mr.  y  enauie  ,  forms  to  build- 

time  to  the  application  of  ste*  constructed 
ing    construction     Among    w  bl    may  be 

under  the  management  owvir  v  tunnel;  sev- 
mentioned:  Section  A  ^  Boswn  gyg_ 
eral  sections  of  the  New  ui^  sewerage 

T^Afli  t^xtIo^nlSsanitary  subjects. 
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Vacuum  Cleaning  of  School  Hou.e..^y  Thoe. 

D.  Perry,  Milwaukee     American      m  trated. 

Journal.    pkaPf'  ofthe  method  of  clean- 

This  book  is  a  digest  o  apparatus, 
ing  buildings  by  the jacu  estion  from 

The  first  chapter  dea^  ™?&wr£es  stationary 
a  sanitary  point  of  view  and  a  r 
and   portable  apparatus     The  aeco 

^c^ 

Emotive  brake  equipment  the  gj*  set 
ST  Teed  t^pifia  vV^T^e^roTcompouna 

,,ltus  is  explained  ln  'le  a nd  defecta  with  a 
of  flr  llng  ^'t.rgiven  The  book  also  contains 
proper  remedy  Is  given.    *  wnlch  are 

2,000  dueetiow  with  thelr  f'or  engineeri 

»»^«>"  "TL^  the r'  4  »  oS  men  p'repar- 
S  ^  a"V— on  on  the  subject  of 

?i2£S*  Practlca,  Jjjg*^  Jgjpg 
Book  for  Locom  Fl  ^Nonn.n  V?.  Henl«V 
\iv  <  liiiH.  I'    liO'Kii.ii    „      New  York  City. 

'"    '    ,        „  „,«.,«  information  on  the  «on- 
"  ''    ,   ..„,,„,  „f  locomotives;  break- 

r.r»=  -   

HCchanl'-H  f  otnp«  my.  « l 

»'"»""""      /    „.  „,rleH  of  hand-book, 

•rr.r^:i~-  


treatise  for  the  amateur  as  well  as  to  be  of 
interest  to  the  experienced  electroplater. 

Metal  Work  and  Etch  ing. -By  John  D.  Adams 
Popular  Mechanics  Co  Chicago  Cloth,  4%xT 
ins  ,  88  pp.    Illustrated.    Price  25  cents. 

This  book  contains  information  for  the  de- 
signer and  maker  of  novelties  in  metal.  It  Is 
one  of  the  hand-books  on  industrial  subjects 
written  in  popular  style  for  the  Popular  Me- 
chanics Company. 

&  284  ?paSB!iiustrated.    Price  $1.25. 

This  is  a  treatise  for  train  rule  instructors, 
superintendents,  train  masters .and  all  rai, road 
men    The  book  gives  the  standard  code  of  train 
Zes  and  explains  the  application  of  train  or 
ders  and  rules.     Signals  are  shown  in  colore 
The  book  is  intended  to  be  of 
assisting  examining  officers  to  explain  the  rules 
"  detafl  and  also  thoroughly  to  prepare  train 
men  to  pass  an  examination. 

Price  $2.50. 

This  is  the  fourth  edition  of  a  book  on  esti- 
mating the  costs  of  buildings.  The  book  has 
SeVn  revised  and  enlarged.  The  first  pages  are 
devoted  to  short  methods  of  arriving  at  ap- 

cm  thTva^r  :stir8 

order  ot  construction  and  a  number  ot  W»  £ 
timates  on  building  work. 

Catalogs  Worth  Having. 

SVcUg ^on.d  in  g-S-iJ 
Contracting.    If  you  are  in  uic 
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.     .  ict     Paner   9x12  ins.,  8pp.  Penton 
Ppnton  s   List. — fapei.  „;'JV;J. 

fied  advertisements. 
Rand  Company,  H  Broaaway,  i«» 


pp.  The  Kilbourne  &  Jacobs  Mfg.  Co.,  Colum- 
bus, Ohio. 

This  is  catalog  No.  37  showing  drag  and 
wheel  scrapers,  wheelbarrows,,  contractors  sup- 
plies and  carts.  Complete  illustrations  and  de- 
scriptions are  given  of  the  various  machines  and 
their  parts.  Tables  of  sizes,  prices,  capacities, 
etc.,  are  included. 

Creosoted  Wood  Block.— Paper  6x9  ins.,  20  pp. 
Ayei  &  Lord  Tie  Co.,  1515  Ry.  Exchange  Bldg. 
Chicago,  111. 

This  is  a  reprint  of  an  artiole  by  Wm  W. 
Marr,  entitled  "The  Repaving  of  the :  Loop >  Dis; 
trict  in  Chicago  with  Creosoted  Wood  Blocks.] 
Illustrated. 

Lead ite.— Paper,  5%x7%  ins.,  44  pp.  Leadite 
Co     Inc  ,   1232  Land  Title  Bldg.,  Philadelphia 

Pa' 
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This  is  Form  ^^^•W*^ 
class  NE'.-l  power  driven ,  sing  l  i  ?  consists 
llne  air  opmpreasors.  _™s  compre  ftMM 
of  an  air  cylinder  supported  oy  eJ. 
with  a  Piston  operated  by  mea n  & 
crank  shaft  with  a  belt  whMl  pn  ^  w]a 
lly  wheel  on  he  otheu  Sha  ts  ^  ^  wh  ,  la 
be  i''verse,l  in    h     b  .u  Catalog  shows 

5S5KF  views  ^%hehMne  in  section  and 
r.'iv'V  tables  of  sizes  and  capadties. 
"  Concrete  Cathedra,.    Pape,  14x10%  ins  PP; 
llcinl'oiced     Concrete    Co.,  VMiM'i 
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Pnnlneerlnn  InBtruments.    Paper,     1  i  *&\  \ 
vE„  "    Voun"  ^  Sons.  I •hlla.l-lpW,  ' 

Thie  Ih  the  L911  prlee  llel  of  engineering,  min 
,         i  -■■    ..!>,,•  inetrumenti  manufactured  bj 

pilcae. 

Or.M,  &   Wheel   Scrapert.    I'uper  «xfl  Ins..  H 


Ik 

This  booklet  gives  instructions  for  melting 
and  pour°ng  Leadite  joints.  Gives  a  descriptor 
of  the  material  and  illustrations  showing 
crusher  tests  and  methods  of  jointing. 

Oiled  Roads.— Paper,  3%x6  ins.,  12  pp.  Gooc 
Road  Machy.  Co.,  Kennett  Square,  Pa. 

This  pamphlet  contains  a.  discussion  of  th 
methods  of  applying  bituminous  bind erS  an 
description  of  the  'Perfection  Hauling  Tan] 
with  heater  and  distributor  and  other  acces 
sories.  . 

Another  pamphlet  entitled  "Everything  for  th 
Road  Maker''  illustrates  and  describes  variou 
road  scrapers  and  drags,  traction  engines 
plows,  culvert  pipe,  etc. 

Universal  Cement.-Paper,  6x9  ins    8  pp.  Uni 
versal  Portland  Cement  Co.,  Chicago,  111. 

This  pamphlet  contains  general  informatio 
as  to  the  Nation  of  plants,  output,  power  an 
materials  used  and  'the  process  of  manufactui 
of  universal  cement.  A  graphic  outline  showm 
the  process  of  manufacture  is  given. 

Ashley  System  of  Sewage  Disposal.— Pape 
7x10  insy,  32ypp.  Ashley  House  Sewage  Dispos 
Co    Morgan  Park,  Cook  County,  111. 

This  is  booklet  No.  2  which  is  a  discussion 
sewage  disposal  for  country  homes  and  institi 
tions  where  sewers  are  inaccessible.   A  descrr 
t  on    of   the    system    is    given,    together  w 
niustrations    and    descriptions    of    various  l\ 
stallations. 

Sewer  Cleaning  Machinery.— Paper,  8y4x9; 
ins.  32  PP.  W.  H.  Stewart,  1616  Locust  S 
St.  'Louis,  Mo. 

This  is  a  description  of  the  Stewart  pate 
sewer  cleaning  machine  which  is  of  the  dr 
type  consisting  of  a  set  of  buckets  sen 
circular  and  cone  shape  having  the  large  ■ 
open.  . 

Chain  Belt  Mixer.— Paper,  6x9  ins.,  40  1 
Chain  Belt  Co.   Milwaukee,  Wis. 

•This  catalog  contains  complete  '  lustrat.^ 
and  full  descriptions  of  every  impoi-tant  deU 
Catalog  shows  various  types  of  mixers  a 
their  parts  with  tables  of  sizes,  prices  J 
Other  concrete  handling  machinery  is  includ 
Abstracts  of  letters  from  users  are  given. 

Projection  Apparatus.— Paper,  6%x9%  ins 
pp     Bausch   &   Lomb   Optical   Co.,  Rochest 

This  is  catalog  of  "Balopticons  and  acc 
sories  It  contains  illustrations  and  descnpti; 
of  apparatus  for  every  known  form  of  opt 
projection,  including  most  complete  and  divei 
fied  methods  for  scientific  demonstration.  Co 
plete  illustrations,  descriptions,  diagrams,  tat 
of  sizes  and  prices  of  instruments  and  acc, 
sories  are  given. 

Flat  Wire  Tapes.— Paper.  5%x8^  ins..  8 
Kei'ffel  &  Baser  Co.,  127  Fulton  St.,  New  T 

ClTliis  circular  covers  flat  wire  tapes  and  b 
chains  and  is  gotten  up  in  a  form  for  past 
in  the  K.  &  E.  general  catalog. 

Wood    Working    Machinery.— Paper. 
inr  4  pp.  Oshkosh  Mfg.  Co.,  Oshkosh,  Wis. 

This  folder  illustrates  and  describes  the  c 
tractor's  sawrlg  and  various  attachments. 

Bristol's  Recording   Instruments.  PaPfr. 
10%  ins'.  64  pp.    The  Bristol  Co.,  Waterb 

C°Thi's  is  a  condensed  catalog  No.  160  of  B 
tol's  recording  instrunienls  for  pressure,  t 
crat.  r  -    e  ectriclty.  speed,  time.  etc.  Comp 
iihVstratlons  and   descriptions,   tables,  etc., 

FUnaOme  Hollow  Dam.    Paper.  S'ixT  ins 
Hydraulic  Properties  Co..   60  Broadway.  N 

<MTliis  conipany  has  issued  a  series  of  1 
,  ',•  illustrations  of  the  Kansonie  Hollow  1 
,„,  hvtl.aulic  developmenls.  water  supplies 
Irrigation  propositions. 

Blasting    Supplies,    rape..    6x9    Ins.,  126 
H    I    I  >n  Pont  He  Nemours  Powder  Co., 

"■ffi"Va1n,,;-«i..«..K  of  hlas.  in^  supplies  Wjg. 
nontnlns   useful   inlor.natlon  and  diivellonaW 
nndllng    of    explosives    and  ;ieee.ssoa»; 
l   .sl     ted   descriptions   are   given   show  g'* 
■    mm  methods  of  wiring  for  dlflerent   line  Ot 
PlMStlng     Complete  details  are  given.  ■ 
Mesta  Machine  Pl.i'U.     1  "a per.  .. • ,  \  .  ' ,   H<>  •' 
,„,      Mesta    Machine   Co..    West    I  lo.ueslea.l I.Pl> 
1  PTliN  Is  a  souvenir  booklet  showing  a  den  IP 
,,„,'  of  the  Plant  of  Hie  Mesla  Machine  (  o.l»< 
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Meeli     Kn*i-H.    and    the    Knglneers  socletet 
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Progress  of  Construction  of  the  Pan- 
ama Canal. 

In  another  part  of  this  issue  we  summar- 
ize the  latest  official  report  of  progress  in 
constructing  the  Panama  Canal.  Two  princi- 
pal facts  are  to  be  noted  from  this  report. 
The  first  is  that  the  unit  cost  of  concrete 
work  and  excavation  continues  to  show  a  de- 
crease. The  second  is  that  construction  is 
reaching  a  stage  where  dates  of  completion  of 
various  portions  of  the  work  are  in  sight  and 
can  be  designated.  In  one  sense  this  last  fact 
is  not  new  for  it  has  been  reasonably  certain 
from  the  beginning  when  the  canal  might  be 
expected  to  be  completed,  but  however  well 
one  may  be  assured  of  a  journey's  end  it  is 
never  quite  so  certain  as  when  he  sights  the 
stopping  place  and  measures  its  distance,  and 
in  this  sense  the  dates  for  completion  which 
are  given  in  the  report  have  an  impressive- 
ness  that  the  general  estimates  of  five  years 
ago  did  not  have. 

The  announcements  are  that  the  Gatun 
Locks  will  be  completed  Jan.  1,  1913;  the  Pa- 
cific locks  at  Pedro  Miguel  and  Miraflores 
by  June  1,  1913;  the  Gatun  Dam  by  the  end 
of  the  dry  season  of  1912-13,  and  Culebra  Cut 
by  July  1,  1913.  These  works  are  the  princi- 
pal items  of  the  canal  construction  and  while 
their  completion  alone  does  not  complete  the 
canal  the  remaining  work  is  subsidiary  and 
has  only  to  be  prosecuted  steadily  to  be  com- 
pleted at  the  same  time.  We  are  assured  by 
the  report  that  these  dates  are  reasonably  defi- 
nite and  certain  of  being  met  by  the  construc- 
tion forces.  They  virtually  promise  a  canal 
completed  sufficiently  to  pass  vessels  in  ap- 
proximately two  years  from  now. 

Until  now  the  thought  of  the  people  whose 
money  is  building  the  canal  has  naturally  and 
properly  been  confined  to  the  matter  of  its 
construction.  The  time  is  immediate,  how- 
ever, when  the  people  must  turn  their  atten- 
tion to  the  matter  of  operating  the  canal  as 
a  waterway  for  commerce.  The  report  just 
issued  makes  this  fact  clear  in  a  manner  which 
should  forbid  it  from  being  neglected  or  over- 
looked. It  is  pointed  out  that  present  legis- 
lation provides  only  for  the  construction  of 
the  canal  and  for  the  exercise  of  the  civil,  mili- 
tary and  judicial  powers  necessary  for  the 
government  of  the  Canal  Zone  during  con- 
struction. Other  legislation  is  necessary  for 
operating  the  canal  and  for  governing  the 
Zone  as  a  civil  state  and  not  as  a  construction 
camp. 

The  fixing  of  tolls  for  the  use  of  the  canal 
is  necessary  at  once.  The  shipping  interests 
nave  already  called  attention  to  the  fact  that 


at  least  18  months'  notice  of  the  rates  should 
be  given  in  order  that  steps  may  be  taken 
in  time  to  change  routings.  It  is  also  known 
that  the  organization  of  new  transportation 
lines  specifically  planned  for  using  the  canal 
is  contemplated  as  soon  as  toll  charges  are 
known  and  found  to  be  commercially  attrac- 
tive. Such  companies  will  need  at  least  two 
years  in  which  to  build  ships.  In  order 
that  the  canal  may  have  their  business  as  soon 
as  possible  after  it  is  opened  the  tolls  should 
be  fixed  immediately  so  that  the  ship  building 
may  be  begun.  It  may  be  noted  here  that  the 
Canal  Commission  is  now  compiling  statistics 
of  the  nrobable  traffic  and  formulating  rules 
for  determining  tonnage  of  ships,  for  use  by 
Congress  in  enacting  toll-fixing  legislation. 

Concerning  the  legislation  providing-  for 
the  canal  operating  organization  and  the  civil 
government  of  the  Canal  Zone,  Col.  Goethals 
in  his  report  says : 

As  the  work  nears  completion,  it  is  intended 
to  concentrate  the  construction  until  what  re- 
mains will  be  in  immediate  charge  of  the  di- 
recting office,  thereby  reducing  the  costs  and. 
so  far  as  possible,  the  overhead  charges.  It  is 
believed  that  a  more  satisfactory  operating 
force  can  be  secured  by  the  selection  of  suit- 
able men  from  the  present  organization.  There 
has  been  considerable  criticism  because  of  the 
high  wage  scale  that  exists,  but  this  is  due 
to  the  fact,  that  it  was  difficult  to  obtain  men 
when  the  work  started,  on  account  of  the  bad 
reputation  of  the  country,  and  also  because  of 
the  temporary  character  of  the  work.  Com- 
plaints are  made  constantly  because  the  sal- 
aries are  disproportionate  to  responsibilities,  and 
because  of  the  lack  of  uniformity  in  the  per- 
centage of  excess  over  the  wage  scale  for  simi- 
lar labor  in  the  states.  After  the  inauguration 
of  the  scale  it  was  not  considered  advisable  to 
make  any  reduction,  and  rearrangements  were 
made  from  time  to  time  as  necessities  required, 
but  inequalities  still  exist.  Conditions  are  dif- 
ferent now.  The  chief  sanitary  officer  declares 
the  death  rate  of  the  Zone  to  be  "much  lower 
than  that  for  most  parts  of  the  United  States." 
and  the  general  health  of  about  8,000  white 
Americans  in  the  Zone  to  be  "fully  as  good  as  it 
was  in  the  United  States;"  also,  continuance  in 
employment  can  be  assured.  It  is  believed  that 
a  lower  wage  scale  can  be  put  into  effect  for 
operating  the  canal,  and  that  the  necessary  force 
can  be  secured  from  the  men  who  will  remain 
in  the  service  during  the  next  year  or  two. 
This  is  an  important  consideration,  since  it  is 
essential  that  the  cost  of  operation  shall  be  re- 
duced to  a  minimum  consistent  with  efficiency. 
With  the  operating  organization  provided  for. 
steps  can  be  taken  to  adopt  a  salary  and  wage 
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scale,  after  which  there  can  be  created  from 
the  construction  force  one  for  operation,  with- 
out delay  or  confusion! 

The  total  outlay  for  maintaining  the  "canal  will 
be  for  wages  of  the  force  engaged  in  its  opera- 
tion, the  expense  of  engineering  work  connected 
therewith,  and  the  cost  of  sanitation  and  civil 
administration.  It  is  difficult  to  foresee  the 
uses  to  which  the  land  in  the  Zone  may  be  put. 
There  are,  all  told,  within  the  limits  of  the  Zone 
436  square  miles,  of  which  about  73  square  miles 
are  in  private  ownership  and  363  square  miles 
owned  by  the  Government  (i.  e.,  either  by  the 
commission  or  the  Panama  Railroad  Co.);  of 
the  latter,  96  square  miles  are  occupied  by  the 
canal.  A  large  part  of  the  Government  land  will 
be  required  for  military  and  naval  purposes,  and 
it  is  not  unlikely  that  additional  lands  will  be 
required  by  other  departments  of  the  Govern- 
ment. The  position  of  the  Republic  of  Panama 
and  its  two  cities  with  respect  to  the  Zone 
makes  it  necessary  in  the  interest  of  harmony 
that  the  Spanish  laws  now  in  force  shall  ob- 
tain. The  rules  and  regulations  for  the  govern- 
ment of  the  Zone,  made  effective  subsequent  to 
the  Fifty-eighth  Congress,  should  be  approved 
mil  changes  should  be  authorized  to  meet  new 
conditions  as  they  arise. 

Under  existing  law,  lands  may  be  leased  for 
a  period  not  exceeding  25  years,  with  the  under- 
standing that  the  cost  of  all  impro-vements  shall 
be  reimbursed  to  the  lessee  in  case  the  lands 
are  needed  for  other  purposes.  It  is  generally 
the  rule  that  land  taken  for  governmental  pur- 
poses is  never  sufficient  and  must  always  be 
extended,  and  from  experience  gained  in  the 
prices  agreed  upon  for  lands  taken  for  canal 
purposes,  the  improvements  are  always  expen- 
sive. For  the  most  part,  the  configuration  of  the 
ground  is  not  suitable  for  extensive  farming: 
material  obstacles  tend  to  hinder  agricultural 
development:  a  perpetual  title  can  not  be  as- 
sured; and  the  Spanish  system  of  taxation  must 
be  continued  to  avoid  friction  on  account  of 
unfair  competition  with  the  Panamans.  The  in- 
ducements offered  are  not  likely  to  attract 
Americans.  Other  occupants  are  not  desirable. 
The  town  sites  already  established  are  popu- 
lated by  laborers,  a  class  which  should  be  re- 
patriated after  work  can  no  longer  be  given 
them,  and  the  growth  of  such  towns  should  be 
discouraged.  The  greater  the  amount  of  land 
leased  and  the  number  of  town  sites  established 
and  occupied,  the  greater  will  be  the  cost  of 
sanitation  and  civil  government.  For  several 
years  to  come  at  least,  it  is  believed  that  the 
best  policy  will  be  to  keep  all  Government  lands 
for  Government  purposes.  Whatever  military 
force  is  located  on  the  Isthmus  Will  be  charged 
with  its  own  sanitation.    The  reservation  of  all 
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lands  for  governmental  use  would  result,  there- 
fore, in  minimum  costs  for  these  two  items. 

The  Canal  Zone  occupies  a  unique  position 
among  the  outlying  possessions  of  the  United 
States,  and  on  this  account  requires  special 
treatment.  The  construction  of  the  canal  is  the 
original  purpose  for  which  it  was  obtained,  and 
to  this  purpose  everything  within  the  Zone  is 
made  subordinate.  In  the  same  way,  after  its 
completion  everything  must  be  subordinated  to 
the  operation  of  the  canal.  Assuming  that  the 
canal  is  being  built  for  the  benefit  of  the  com- 
merce of  the  world,  it  nevertheless  is  a  mili- 
tary asset  to  the  United  States  and  conditions 
may  arise  in  'which  the  military  necessities  of 
the  Nation  will  become  paramount.  It  is  essen- 
tial, therefore,  that  an  entity  should  be  estab- 
lished or  created  and  so  organized  that  any 
contingency  can  be  promptly  met  as  soon  as  it 
arises.  In  other  words,  while  during  certain 
periods  the  operation  of  the  canal  is  for  com- 
mercial purposes,  entirely  separate  and  distinct 
from  the  military,  there  are  times  when  the 
military  necessities  must  predominate. 

Every  known  precaution  has  been  taken  to 
insure  the  safety  of  the  locks.    Accidents  to 


locks  have  in  nearly  every  case  resulted  from 
misunderstood  signals  in  the  engine  room.  To 
avoid  any  possibility  of  accident  which  might 
render  the  canal  useless,  the  authorities  should 
assume  charge  of  all  vessels  during  their  transit 
of  the  locks;  under  such  conditions  any  dam- 
age that  may  result  to  the  vessels  should  be 
assumed  by  the  Government,  and  legislation 
looking  to  this  end  is  necessary. 

The  revenues  of  the  canal  should  go  to  pay 
not  only  the  operating  expenses,  but  to  repay 
the  capital  invested.  Every  legitimate  means 
for  increasing  the  revenue  should  therefore  be 
adopted.  The  Government  should  have  coal  and 
fuel  oil  on  hand  for  its  own  vessels,  and  these 
commodities  should  be  sold  to  shipping  using 
the  canal.  These  should  be  supplied  at  an 
established  rate  and  purchased  after  advertise- 
ment. The  existing  commissary,  manufacturing 
plant,  and  laundry  should  be  continued  for  the 
benefit  of  Government  forces  and  to  furnish  sup- 
plies and  service  to  shipping.  A  wireless  tele- 
graph station  should  be  established  for  com- 
mercial as  well  as  military  purposes.  The 
canal  authorities  should  be  authorized  to  sell 
tools  and  appliances  needed  by  ships,  and  to 


make  repairs  as  may  be  necessary  while  shlpi 
are  in  the  vicinity  of  the  canal.  A  dry  docl 
should  be  built  with  dimensions  conforming  tt 
the  locks.  Both  the  dry  dock  and  machine 
shops  would  be  available  for  use  by  the  Navy 
If  this  policy  is  to  be  adopted,  early  legislatior 
is  needed  in  order  that  the  construction  neces- 
sary to  make  it  effective  may  be  undertaker 
without  delay. 

Col.  Goethals'  viewpoint  is  essentially  thai 
the  canal  should,  like  a  railway,  be  considerec 
primarily  a  tool  for  transportation  and  every- 
thing subordinated  to  increasing  its  efficienc> 
as  such  a  tool.  To  this  end  he  urges  that  thi 
United  States  retain  all  business  activities  anc 
itself  provide  and  sell  all  materials  and  senN 
ices  required  by  the  shipping  which  makes  us< 
of  the  canal  and  by  the  organization  requirec 
for  its  operation.  There  is  much  to  be  saic 
in  support  of  this  attitude  and  doubtless  oui 
legislators  will  find  much  to  say  in  objection 
The  main  thing  at  present  is  that  there  ough> 
not  to  be  any  great  delay  in  legislating  ir 
some  way  for  the  use  and  operation  of  th« 
great  water  way  upon  which  the  people  wil 
have  spent  some  $300,000,000. 
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Progress  and  Costs  of  Construction 

Work  on  the  Panama  Canal  for  the 

Year  Ending  June  30,  1911. 

A  summary  of  the  engineering  and  con- 
struction work  on  the  Panama  Canal  by  Chief 
Engineer  Geo.  W.  Goethals  is  given  in  the 
report  of  the  Isthmian  Canal  Commission  for 
the  year  ending  June  30,  1911.  From  this 
summary  we  abstract  the  following : 

FIRST  DIVISION'. 

The  first  division  of  the  office  of  the  chief 
engineer,  under  Col.  H.  F.  Hodges,  United 
States   army,   assistant   chief   engineer,  con- 


half  done.  The  contractors  commenced  at- 
taching the  nickel  steel  bearing  plates  to  the 
castings  in  the  hollow  quoins  at  Gatun  on 
March  21,  1911:  and  placed  the  bottom  gir- 
ders for  the  four  upper  leaves  in  the  upper 
guard  gates  on  May  17  and  19.  By  the  end 
of  the  fiscal  year  the  skeletons  of  these  four 
leaves  were  in  position  for  a  height  of  four 
panels  and  those  on  the  east  chamber  com- 
pletely riveted.  No  permanent  work  had  been 
done  at  Pedro  Miguel. 

Fender  chains  are  to  be  placed  about  500 
ft.  above  and  230  ft.  below  the  upper  and 
lower  guard  pates,  respectively,  in  the  locks 
at  Gatun,  Pedro  Miguel  and  Miraflores,  and 


In  the  course  of  the  design  of  the  lowel 
portion  of  the  lock  flights  at  Gatun  anc* 
Miraflores,  it  appeared  that  the  rressure! 
might  prevent  the  opening  of  the  gates,  ot 
even  under  possible  conditions  bring  sucF 
pressure  on  the  downsteam  side  as  would  ex- 
pose the  operating  apparatus  to  reverse 
stresses.  Further,  the  rise  and  fall  of  tide 
especially  at  the  lock  leading  to  the  Pacific 
might  occasion  trouble  at  the  lower  gates  il 
combined  with  carelessness  on  the  part  oi 
the  operating  force.  Thus,  if  the  pair  of  loW 
er  operating  gates  and  the  pair  of  lower  guarc 
gates  should  be  both  shut,  with  the  lower  loci 
rilled,  on  a  rising  tide  the  water  outside  th< 


Fig.  1 — View  of  Toro  Point  Breakwater  From  the  Sea;  One  Mile  of  Trestle  Completed. 


tinued  in  charge  of  the  design  of  the  locks, 
dams,  regulating  works  and  accessories.  With 
a  view  of  ascertaining  the  friction  coefficient 
and  leakage  under  working  conditions,  a 
series  of  tests  of  the  rising  stem  or  Stoney 
valves  were  undertaken  at  Gatun  under  the 
supervision  of  this  division.  From  the  first 
test,  a  coefficient  of  static  friction  at  initial 
movement  of  0.198  and  rolling  friction  of 
0.147  was  obtained.  The  tests  for  determin- 
ing this  coefficient  and  leakage  under  work- 
ing conditions  arc  now  being  made.  One  of 
the  cylindrical  valves  was  tested  for  leakage 
at  Pedro  Miguel  under  a  head  of  65  ft.  on 
the  valve  scat.  The  leakage  under  this  head 
was  found  by  measurement  to  be  0.128  cu.  ft. 
;,'  :  ■  i. nd,  oi  about  1.3  cu  ft  per  second  for 
the  10  valves  in  each  lock. 

During  the  year  the  shops  completed  ready 
for  ihipnent  practically  all  the  material  for 
the  eight  leaves  54  ft.  8  ins.  in  height,  com- 
prising the  upper  guard  gates  in  Gatun  and 
1'i-dro  Miguel  locks;  eight  leaves  77  ft.  high 
for  the  upper  and  middle  gates  in  the  upper 
lor  k  at  Gatun  were  nearly  completed,  while 
eight  more  leaves  77  ft.  high  for  the  safety 
and  lower  gates  in  the  same  lock  were  about 


also  at  points  80  ft.  and  100  ft.,  respectively, 
above  the  hollow  mollis  of  the  middle  and 
safety  gates  in  the  Pedro  Miguel  lock  and 
in  the  upper  chambers  at  Gatun  and  Mira- 
flores. When  not  in  use,  these  chains  will 
rest  in  grooves  in  the  floor  and  side  walls  of 
the  locks.  When  in  use,  they  will  be  raised 
to  the  surface  of  the  water,  forming  a  bar- 
rier to  the  passage  of  ships.  The  chain  is 
arranged  in  such  manner  as  to  pay  out  against 
a  resistance  when  struck  by  a  vessel,  and 
the  strength  of  the  chain  and  the  intensity 
of  the  resistance  are  so  calculated  that  the 
energy  of  a  ship  of  10,000  tons'  displacement 
moving  at  the  rate  of  about  4  miles  an  hour 
will  be  absorbed  after  striking  the  chain  and 
before  reaching  the  gate.  The  resistance  will 
be  provided  by  hydraulic  cylinders  at  each 
end  of  the  chain,  the  liquid  from  the  cylinders 
being  forced  to  circulate  through  a  resistance 
valve,  which  will  function  only  when  a  strain 
of  about  100  gross  tons  comes  upon  the  chain. 

In  the  report  of  the  Isthmian  Canal  Com- 
mission  for   189!)  1901,   Mr.  S.   H.  Woodard 

discussed  the  effect  upon  llie  lock  ^Alrs  of  the 
difference  in  densities  between  the  water  on 
the  two  sides  of  the  gates  of  the  lowest  locks. 


lower  guard  gates  might  rise,  leaving  the 
ter  in  the  space  between  the  lower  operatir 
and  guard  gates  at  a  lower  level  than  eithe 
the  water  in  the  lock  or  the  water  outsid 
thus  interposing  difficulty  in  the  operation 
the  guard  gates ;  or,  were  the  lower  gates 
the  lock  to  be  shut  and  the  guard  gates  op 
with  the  lock  itself  at  its  low  level,  on  a  rii 
ing  tide  reverse  pressure  would  be  produc 
on  the  operating  mechanism  of  the  lov 
gates.  These  questions  were  considered  by 
board  appointed  for  the  purpose,  and  as 
result  of  study  and  experiment  the  board 
ported  that  it  is  possible  to  find  for  a  gi\ 
condition  of  density,  depth  of  water  and  lc 
tion  of  culvert  an  elevation  for  the  outlets 
the  culverts  at  which  there  will  be  no 
sultant  unbalanced  pressure  on  the  gate  lea\ 
due  to  difference  in  density  of  water  on 
two  sides  after  flow  through  the  culvert  hi 
ceased.  Applying  the  analysis  to  known  cor 
ditions  at  the  lower  gates  at  Gatun  and  Mir 
florcs,  the  hoard  determined  positions  for 
outlets  of  the  culverts  and  recommended  tha 
thc\  he  placed  at  these  elevations  in  the  hor 
zontal  plane  of  the  roof  of  the  culvert,  thus 
directing  the  flow  of  the  water  upward.  It 
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0  recommended  the  placing  of  valves  in 

1  lower  guard  gates  to  provide  against  pres- 
res  due  to  tidal  action.  As  a  result,  a  de- 
;n  for  the  outlet  of  the  culverts_  in  the 
ver  locks  has  been  adopted,  which  it  is  be- 
ved  will  obviate  any  serious  trouble. 

ATLANTIC  DIVISION. 

Hie  work  in  this  division  embraces  the 
nstruction  of  the  locks  and  dam  at  Gatun, 
:  quarry  at  Porto  Bello,  the  sand  supply  at 
>mbre  de  Dios,  the  excavation  between  the 
:ks  and  deep  water  in  the  Caribbean,  the 
:akwater  for  the  shelter  of  shipping  and 
jtection  of  the  channel  in  Limon  Bay. 
Gatun  Locks. — During  the  fiscal  year  the 
cavation  of  the  lower  lock  was  practically 
npleted  to  include  the  location  of  the  cais- 
l  sills.  A  total  of  475,875  cu.  yds.  were 
noved  by  steam  shovels,  at  a  cost  of  $0.7110 
-  cu.  yd.  In  the  preparation  of  the  founda- 
ns  for  the  locks  there  were  removed  by 
3vel,  crane  and  hand  152,582  cu.  yds.,  at  a 
it  of  $1.5540  per  cu.  yd. 
Hie  construction  plant  was  modified  by 
mging  the  automatic  railroad  from  the 
rd  rail  system  to  a  trolley  system,  result- 
;  in  a  more  satisfactory  service. 
During  the  year  the  unloading  cables  were 
srated  for  24  hours  per  day,  except  Sun- 
is,  and  handled  500,550  cu.  yds.  of  crushed 
me  and  241,858  cu.  yds.  of  sand.  Operating 

the  basis  of  24  hours  per  day,  49.43  per 
it  of  the  time  was  consumed  in  unloading 
irations ;  the  balance  lost  in  waiting  for 
■ges,  24.21  per  cent,  and  in  other  delays, 
36  per  cent.  These  cableways  averaged, 
:refore,  21.14  cu.  yds.  per  hour  while  in 
'vice,  or  42.77  cu.  yds.  per  hour  in  actual 
'rking  time  of  unloading.  The  quantity  of 
.terial  handled  during  the  year  by  an  aver- 
1  of  3.93  derricks,  operated  on  an  average 

19.12  hours  per  day,  was  294,665  cu.  yds. 
crushed  stone  and  166,606  cu.  yds.  of  sand, 
total  of  461,271  cu.  yds.  of  material.  This 
.terial  was  unloaded  by  these  derricks  at  an 
:rage  rate  of  20.08  cu.  yds.  of  material  per 
ur  while  in  service,  and  40.91  cu.  yds.  per 
ur  in  actual  working  time  of  unloading, 
le  operating  cost  of  handling  material  by 
)leways  and  derricks,  exclusive  of  plant 
irges,  was  $0.2290  and  $0.2044  per  cu.  yd., 
ipectively.  The  major  portion  of  the  ma- 
gi unloaded  by  derricks  was  used  at  the 
xiliary  plant  and  transported  by  rail  at  a 
rther  cost  of  $0.1766  per  cu.  yd.  The  der- 
k  and  rock  screen  furnished  2,003  cu.  yds. 

material,  at  a  cost  of  $2.9050  per  cu.  yd. 
le  costs  given  in  all  cases  include  plant 
irges  and  division  expenses,  except  when 
ted  to  the  contrary. 

During  the  year  945,525  bbls.  of  cement 
re  received  into  the  storehouse;  in  May, 
11,  a  change  was  made  in  the  container, 
jjs  being  substituted  for  barrels.  During 
:  year  an  average  of  6.08  of  the  eight  2-yd. 
xers  installed  in  the  construction  plant  fur- 
ihed  a  total  of  602,851  cu.  yds.  of  concrete, 
cket  measurement,  and  were  operated  daily 
cept  Sundays  on  the  basis  of  12  hours  per 
y,  or  at  the  rate  of  26.56  cu.  yds.  per  mixer 
r  hour.  The  auxiliary  plant  mixers,  two  in 
mber,  operated  on  an  average  of  9  hours 
day,  except  between  Sept.  21  and  Nov.  5, 
10,  when  they,  were  operated  on  a  12-hour 
sis,  and  mixed  226,476  cu.  yds.  bucket  meas- 
errient,  or  an  average  of  40.63  cu.  yds.  per 
ur  per  mixer. 

Hie  product  of  the  construction  plant  mix- 
>  was  placed  by  cableways  or  transferred  by 
utes  to  narrow-gage  equipment,  from  which 
i  concrete  was  dumped  in  place.  The  cable- 
ys  were  operated  12  hours  per  day  ;  64.16 
f  cent  of  this  time  was  consumed  in  han- 
ng  616,661  cu.  yds.  of  concrete  and  large 
:k,  8.80  per  cent  in  handling  forms  and 
»n  and  27.04  per  cent  in  delays.  Each  cable- 
iy  handled  an  average  of  32.45  cu.  yds.  of 
ck  and  concrete  per  hour  when  engaged  on 
it  work.  The  narrow-gage  equipment  han- 
:d  286,265  cu.  yds.  of  concrete  and  large 
>ne.  The  total  amount  of  masonry  (con- 
ste  and  large  stone)  laid  by  the  construc- 
n  plant,  auxiliary  plant,  portable  mixers 
a  by  hand  aggregated  911,137  cu.  yds.,  or 
a  rate  of  260,573  cu.  yds.  per  hour  in  serv- 


ice. The  cost  of  the  masonry  was  $6.6446 
per  cu.  yd.  The  stone  laid  in  the  concrete 
was  selected  from  material  taken  to  Gatun 
from  the  Culebra  Cut  and  was  delivered  on 
the  banks  at  a  cost  of  $1.3366  per  cu.  yd.  On 
the  basis  of  the  estimated  amount  of  con- 
crete required  in  the  Gatun  Locks,  namely, 
2,085,000  cu.  yds.,  the  masonry  work  at  the 
close  of  the  year  was  68.34  per  cent  com- 
pleted. 

The  backfilling  in  the  rear  of  the  side  walls 
of  all  the  locks  was  partially  placed  during 
the  year,  that  for  the  east  side  of  the  upper 
lock  being  completed  sufficiently  to  form  a 
storage  yard  required  by  the  gate  contractor. 
Backfilling  to  the  amount  of  535,669  cu.  yds. 
was  accomplished  during  the  year,  at  a  cost 
of  $0.5307  per  cu.  yd. :  2,717  cu.  yds.  of  tilling 
were  placed  in  center  wall,  at  a  cost  of  $1.0634. 

Arrangements  were  made  for  the  construc- 
tion of  concrete  piles  which  are  to  form  the 
foundations  for  the  upper  or  south  middle 
approach  wall.  A  total  of  31,060  ft.  of  piling 
was  constructed  of  improvised  reinforcement 
and  8,196  ft.  driven.  The  cost  amounted  to 
$2.2120  per  lineal  foot.  Owing  to  the  diffi- 
culties experienced  with  the  longer  piles,  the 


was  transporated  to  Gatun  in  barges,  whence 
it  was  transferred  to  the  stock  piles;  the  cost 
per  cubic  yard  delivered  in  the  stock  piles 
at  Gatun  amounted  to  $2.3403  per  cubic  yard. 

Sand  was  obtained  from  Nombre  de  Dios 
by  means  of  two  cranes  and  three  dredges. 
The  total  amount  of  sand  obtained  was  441.- 
919  cu.  yds.,  which  was  transported  in  barges 
to  Gatun,  whence  it  was  transferred  to  the 
stock  piles.  The  cost  per  cubic  yard  in  the 
stock  piles  was  $1.8565.  The  Pacific  division 
furnished  17,319  cu.  yds.  of  sand,  at  a  cost 
of  $1.1733  per  cubic  yard. 

Gatun  Dam. — There  was  a  total  increase 
during  the  year  of  5,819,056  cu.  yds.  by  cross- 
section  measurements.  Based  on  the  month- 
ly reports  of  materials  placed  in  the  dam, 
the  cost  for  the  year  averaged  $0.3813  per 
cubic  yard  for  dry  fill  and  $0.2289  per  cubic 
yard  for  wet  fill. 

Material  for  the  dry  fill  was  obtained  from 
the  Culebra  Cut,  from  the  lock  site,  from 
Mindi,  from  the  spillway  and  from  a  borrow 
pit  below  or  north  of  the  dam;  based  on  car 
measurements  the  quantities  from  each  local- 
ity amounted  to  2,065,272,  320,599,  8,179  and 
332,044  cu.  yds.,  respectively. 


Fig.  2 — View  of  Upper  Guard  Gates,  Gatun    Locks,  Under  Construction. 


substitution  of  creosoted  for  concrete  piling 
is  under  consideration. 

Stone  and  Sand. — Crushed  stone  for  the 
concrete  of  the  locks  and  spillway  was  ob- 
tained from  the  Porto  Bello  quarry.  The 
single  face  which  had  been  developed  during 
the  previous  fiscal  year  was  increased,  with 
the  result  that  its  length  was  2,600  ft.  and 
maximum  height  170  ft.  Shortly  after  the 
plant  was  placed  in  operation,  March  2,  1909, 
it  was  manifest  that  the  largest  crushers, 
No.  9,  could  not  economically  perform  the 
work  because  of  the  difficulty  and  expense  in 
reducing  the  stone  to  proper  size  for  these 
crushers.  As  a  remedy,  a  No.  21  crusher  was 
ordered  in  November,  1909 ;  it  was  installed 
and  put  into  operation  on  Sept.  4,  1910.  Diffi- 
culties experienced  with  the  pan  conveyors 
were  remedied  after  they  were  remodeled  and 
laid  on  heavier  tracks.  The  larger  crusher 
receives  stone  of  the  maximum  size  handled 
by  the  steam  shovels,  so  that  as  long  as  it  is 
in  operation  "dobey"  blasting  at  the  crusher 
is  dispensed  with.  The  changes  made  result 
in  increasing  the  capacity  of  the  plant  and 
reducing  the  .  cost  of  production.  The  total 
amount  of  stone  crushed  during  the  year 
was  864,033  cu.  yds.,  at  an  average  cost  of 
$1.3862.  The  output  of  the  crushers  averaged 
253.23  cu.  yds.  per  hour  in  service,  and  348.51 
cu.   yds.   per  hour   crushing.     The  material 


The  hydraulic  fill  was  obtained  from  above 
and  below  the  dam  and  placed  by  five  suction 
dredges,  three  of  them  operating  practically 
throughout  the  year,  one  operating  for  four 
months  and  the  other  for  a  little  over  two 
months.  From  Jan.  1  to  April  15,  pumping 
into  the  east  portion  was  discontinued  in 
order  to  determine  to  what  extent  the  hydrau- 
lic fill  would  dry  out  and  solidify.  The  tests 
showed  a  greater  solidity  on  the  north  side 
of  the  fill  and  when  operations  were  re- 
sumed more  of  the  sandy  material  was  pumped 
along  the  opposite  side.  While  a  gradual 
solidification  took  place  during  the  dry  sen- 
son,  the  central  portion  showed  but  little 
change,  and  unless  this  soft  material  is 
crowded  out  during  the  subsequent  construc- 
tion, or  hardened  by  addition  of  more  sandy 
material,  part  of  the  fill  must  be  drained  off 
after  the  full  height  is  reached. 

Based  on  the  estimated  amount  of  material 
needed  in  the  construction  of  the  dam,  it  is 
74  per  cent  completed. 

In  the  construction  of  the  spillway  work- 
was  confined  to  the  excavation  necessary  for 
the  east  and  west  approach  walls  and  in  the 
forebay.  There  were  excavated  during  the 
year  125,383  cu.  yds.,  at  a  cost  of  $0.4096  per 
cubic  yard,  practically  completing  this  part 
of  the  work.  In  preparing  foundations  32,245 
cu.  yds.  of  material  were  removed,  at  a  cost 


4X4 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  19. 


of  $1,504*  per  cubic  yard.  Concrete  placed 
during  the  year  amounted  to  59,651  cu.  yds., 
at  an  average  cost  of  $(i.7044  per  cubic  yard. 
The  concrete  portion  is  60  per  cent  com- 
pleted. Tracks  were  laid  and  back  fill  be- 
gun behind  the  side  walls  of  the  channel  be- 
low the  dam.  The  total  back  fill  at  the  spill 
way  during  the  year  aggregated  12,873  cu. 
yds.,  at  a  cost  of  $0.4832  per  cubic  yard. 

The  levee  connecting  Spillway  Hill  with 
Mindi  Hill  was  completed;  51,150  cu.  yds.  of 
dry  till  were  placed,  at  a  cost  of  $0.1!!"!)  per 
cubic  yard,  and  one  of  the  suction  dredges 
placed  2<  1,398  cu.  yds.  of  hydraulic  fill  in  the 
old  Chagres  River  bed  east  of  the  levee,  at  a 
cost  of  $0.1031. 

Channel  Between  Gatun  Locks  and  Atlantic 
Ocean. — T"  the  north  of  the  locks  and  be- 
tween them  and  Mindi  Hills  one  of  the  20-in. 
suction  dredges  removed  423,427  cu.  yds.  from 
the  canal  prism,  pumping  the  material  into 
swamp  areas  to  the  east.  Steam-shovel  work 
was  resumed  on  Feb.  1  and  carried  on 
throughout  the  balance  of  the  year,  remov- 
ing 58,199  cu  yds.  of  earth  and  227,100  cu. 
yds.  of  rock,  at  an  average  cost  of  $0.0010 
per  cubic  yard. 

The  dredges  which  operated  between  the 
Mindi  Hills  and  deep  water  in  the  Carib- 
bean in  excavating  the  canal  prism  removed 
4,516,300  cu.  yds.  of  earth  and  487,038  cu. 
yds.  of  rock,  at  a  cost  of  $0.2215  per  cubic 
yard,  cost  including  plant  charges  and  divi- 
sion expenses     The  amount  of  silt  deposited 


Locks,  and  the  Pedro  Miguel  district,  em- 
bracing the  excavation  between  the  railroad 
crossing  and  the  locks,  the  dumps  south  of 
Pedro  Miguel  and  the  construction  of  the 
Xaos  Island  breakwater.  The  Culebra  Cut 
proper  extends  from  Gamboa  to  Pedro  Miguel. 

Chagres  District. — Below  Gamboa  the  Chag- 
res River  crosses  the  axis  of  the  canal  23 
times  before  reaching  Gatun,  forming  a  series 
of  peninsulas,  which,  beginning  at  Gamboa, 
are  known  as  Point  1,  Point  2,  Point  3,  etc. 

The  total  amount  removed  from  the  Chag- 
res section  during  the  year  aggregated  2,301,- 
o2o  cu.  yds.,  leaving  on  July  1,  1911,  to  com- 
plete this  portion  533,921  cu.  yds.  The  exca- 
vation in  the  Chagres  River  section  was  95.68 
per  cent  completed  on  June  30,  1911. 

The  work  of  clearing,  grubbing  and  burn- 
ing trees  in  the  channel  of  Gatun  Lake  by 
hired  labor  was  commenced  at  the  beginning 
of  the  dry  season,  and  182  acres  of  trees  and 
brush  were  cut  in  the  vicinity  of  Chagrecito 
and  Bohio  at  a  cost  of  $21.9329  per  acre.  This 
completes  all  clearing  of  channel  throughout 
the  central  division.  In  connection  with  light- 
ing and  buoying  the  canal,  this  division 
cleared  373. 5  acres  at  a  cost  of  $24.4409  per 
acre,  and  cut  67,550  ft.  of  trocha  for  run- 
ning profiles. 

Culebra  Cut. — During  the  fiscal  year  16,- 
221,072  cu.  yds.  were  excavated,  and  from 
estimates  prepared  on  July  L,  1911,  there  re- 
mained 23,929,140  cu.  yds.  to  be  removed  in 
order  to  complete  this  section  of  the  canal. 


in  others  only  a  portion,  the  amount  depend- 
ing upon  the  slope  of  the  rock  and  the  char- 
acter of  its  surface.  They  are  troublesome 
in  that  they  interrupt  the  drainage  and  up- 
turn tracks,  thereby  interfering  with  the 
progress  of  the  work.  Experience  shows, 
however,  that  it  is  only  a  question  of  time 
when  they  will  cease  entirely. 

In  addition  to  the  slides,  breaks  have  oc- 
curred, notably  on  both  sides  of  the  cut  at 
Culebra.  At  localities  where  these  have  taken 
place  the  underlying  rock  is  of  poor  quality, 
intersected  by  vertical  seams  or  seams  slop- 
ing toward  the  canal.  As  the  excavation  pro- 
gresses, the  distribution  of  the  weight  is 
changed,  until  by  the  concentration  which  fol- 
lows, the  breaking  point  of  the  weak  stratum 
is  reached  and  it  is  broken  up  and  squeezed 
out  of  place,  thus  causing  a  heavin?  of  the 
bottom  or  a  pushing  out  of  the  side  slopes, 
or  both.  A  settlement  of  the  overing  mass 
follows,  accompanied  by  a  movement  toward 
the  cut.  Though  the  causes  in  the  case  of  the 
slides  and  breaks  differ,  the  effect  is  prac- 
tically the  same.  The  heaving  of  the  bottom, 
or  the  pressing  together  of  the  sides  of  the 
shovel  cut  below,  interferes  with  the  drain- 
age, covers  or  overturns  the  tracks  and  in- 
terferes with  the  progress  of  the  work.  The 
rational  method  of  treatment  in  these  cases 
seemed  to  be  to  relieve  or  reduce  the  pres- 
sure as  much  as  possible,  and  work  along  these 
lines  was  directed  in  the  latter  part  of  the 
dry  season  on  the  west  side  of  Culebra  Cut, 


Fig.  3 — View  of  Gatun  Dam  Showing  Discharge  From  Dredge  Mak'ng  Hydraulic  Fill. 


in  the  channel  during  the  vear  was  about 
2,750,000  cu.  yds. 

Breakwater. — Preparations  were  made  so 
that  active  operations  in  the  construction  of 
the  breakwater  leading  out  from  Toro  Point 
could  be  undertaken  at  the  beginning  of  the 
fiscal  year.  The  necessary  buildings  were 
constructed,  machines  installed  in  the  shop 
erected  for  repair  work  and  construction  ma- 
terial collected  and  stored.  A  reservoir  was 
constructed  for  the  water  supply,  necessitat- 
ing the  building  of  dams  which  contain  51,390 
cu.  yds.  of  material,  and  the  necessary  pipe 
lines  were  laid.  A  trestle  for  the  breakwater 
was  Started  Oil  Auk.  9,  1910.  A  steam  shovel 
began  work  early  in  September,  and  a  sec- 
ond one  in  October.  At  the  end  of  the  year 
5,365  lin.  ft.  of  double-track  trestle  had  been 

completed,  and  859,890  cu.  yds.  <>f  lib  dumped 
from  the  trestle.  In  addition,  019,152  CU,  yds 
of  rock  dredged  from  the  prism  were  dumped 
in  the  vicinity  of  the  breakwater.     The  aver 

age  cost  of  the  fill  was  $1.4600  per  cubic  yard 

CENTRAL  in  vision 
The  work  of  this  division  embraces  all  the 
■  (CaVltion  between  the  Gatun  Ham  and  Pedro 
Miguel  Locks.     The  division  is  divided  into 
four  construction   dist rids— the  Chagres  dis 
trict,  extending  from  the  Galuii  Dam  to  the 
Chains  Kivi    ,i    (iamboa;   the   Ktnpirc  dis 
trict,  extending    iroin  the  (  hagics   Kivci  to 

the    Empire    su-pnis         bridge,   the  Culebra 

district,  from  lin  l  inmre  suspension  bridge 
to  the  rnilro.i'l  cros»inu  north  of  Pedrn  Miguel 


It  will  be  noted  from  the  amount  remaining 
that  the  estimate  has  again  been  increased 
over  that  reported  a  year  ago  by.  4,070,278 
cu.  yds.  This  is  necessary  to  .allow  for  the 
slides  which  have  developed  beyond  the  lim- 
its assumed  in  the  preparation  of  the  former 
estimates.  The  total  amount  of  material  re- 
moved during  the  year  outside  of  the  slope 
lines  and  because  of  slides  aggregated  4,879,- 
378  cu.  yds.,  or  30. 70  per  cent  of  the  total 
.inn  mnl  of  material  removed  from  the  cut,  as 
against  15  per  cent  during  the  previous  fiscal 
year.  Tims  far  10,757,058  cu.  yds.  of  ma- 
terial due  to  slides  have  been  removed,  and 
the  estimated  amount  remaining  is  5,808,120 
cu.  yds. 

Slides  follow  the  excavation  in  places 
where  the  material  is  left  at  a  steeper  slope 
than  it  will  assume  in  its  natural  state,  in 
which  case  it  sloughs  off  until  the  natural 
slope   is    reached   and    the   movement  ceases. 

The  amount  of  material  to  be  bandied  is 

relatively  small  and  as  a  rule  such  slides  are 

not  troublesome, 
in  other  parts  oi  the  cut  layers  of  claj 

overlie  smooth  surfaces  of  rock  or  other 
material  harder  than  cla\    sloping  toward  the 

axis.    Excavating  the  material  removes  the 

pressure  which  previously  existing  held  the 
claj  iii  plan-  Die  overlying  mass  slides  or 
slopes  down   into  the  lower  area,  the  hcav\ 

rains  assisting  the  movement    Thus  far  the 

(Mil)    wa\    of   handling   these   slides   is  to  re 

move  the  material  si  II  enters  the  cut  in 

r»nif  cases  all  of  it  must  be  taken  out,  while 


and  has  been  so  successful  that  a  point 
been  reached  so  that  the  shovels  at  the  b 
torn  are  not  interfered  with,  and  arc  enabl 
to  move  ahead  without  bulging  due  to  pr~ 
sure  from  this    side.     Intermediate  bene 
along  the  slope  are  cut  so  as  to  distribute 
top  weight  and   reduce  the  amount  of 
terial  that  may  have  to  be  removed.  W 
was  started  similarly  on  the  east  side  alo 
the  same  lines.     By  carrying  out  this  pi 
when  the  bottom  grade  of  the  canal  is  reach 
it  is  apparent  that  no  further  trouble  need 
anticipated  and  that  greater  stability  will 
given  by  the  water.    It  therefore  appears 
with  both  slides  and  breaks  the  question 
one  of  ultimate  amount  of  excavation,  an 
whatever  the   feeling  elsewhere,  there  is  n 
apprehension  on  the  Isthmus  as  to  the  fir 
outcome  among  those  who  are  acquainted  wi 
the  facts  and  who  have  given  the  matter  a" 
thought 

The   geological    formation   of   the  Isthm 
is  very  irregular  and  the  character  of  I 
terial    encountered    in    the   cut    is  constantl 
changing,  so  that  it  is  impossible  to  deternv 
in  ,id\ance  where  slides  and  breaks  are  liab 
to  occur,  or  when  they    do  occur,  the  slope 
which  they  will  ultimatelv  assume.  Hecaus 
of  this  uncertainty,  it   is  not  economical! 
practicable  to  let  race  the   banks  every  wher 
in  advance  of  the  movements,  nor  is  it  postttl 
to  estimate  with  any  accuraej  the  amount  th; 
will  have  to  be  moved  eventually  due  to  slide 
which    explain'-   the   necessity    for  increasin, 
lb.'     niioimt    o|    material    to   be    removed  oj 
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uly  1,  1911.  The  estimate  of  the  amount  re- 
laining  due  to  slides  may  not  be  reached ; 
in  the  other  hand  it  may  "be  exceeded.  It  is 
o  be  noted,  however,  that  six  of  the  good- 
ized  slides  which  have  given  trouble  in  the 
ast  are  now  quiet,  with  no  indication  of  fur- 
her  movement,  and  the  work  of  deepening 
he  cut  and  widening  the  lower  reaches  has 
rogressed  satisfactorily  with  less  interrup- 
ion  or  interference  on  account  of  slides  than 
t  any  time  since  trouble  with  them  began. 

Thus  far,  also,  the  increases  in  the  esti- 
mates of  material  to  be  removed  made  neces- 
ary  by  the  slides  will  cause  no  increase  in 
he  total  estimated  cost  for  Culebra  Cut,  due 
o  the  reduction  in  the  unit  cost  of  the  work 
ffected  by  the  increased  efficiency  of  the  or- 
;anization;  furthermore,  there  is  no  indica- 
ion  that  such  increases  will  delay  the  ulti- 
mate time  of  completing  the  work,  because 
he  progress  has  been  greater  than  antici- 
ated,  and  by  working  on  the  upper  reaches 
f  the  slopes  the  output  has  been_  maintained. 

The  average  cost  for  excavation  for  the 
ear,  including  all  items  which  enter  into  its 
ccomplishment,  was  $0.5880  per  cubic  yard. 
it  the  close  of  the  year  the  Culebra  Cut  was 
3.25  per  cent  completed. 

PACIFIC  DIVISION. 

The  work  of  this  division  consist?  of  the 
onstruction  of  the  locks  and  dam  at  Pedro 
Miguel ;  the  locks  and  dams  at  Miraflores ; 


The  concrete  supplied  by  the  construction 
plant  was  mixed  on  the  berm  cranes  and 
transported  by  a  narrow-gage  railroad  to  the 
chamber  cranes  which  placed  it  in  the  forms. 
There  were  two  berm  cranes  in  operation  for 
181  days  and  one  berm  crane  for  93  days  in 
addition ;  they  worked  on  a  basis  of  an  8-hour 
day,  averaging,  however,  8.88  hours  per  day, 
and  the  four  mixers  connected  with  them  pro- 
duced at  the  rate  of  70.30  cu.  yds.  per  mixer 
per  hour  of  actual  working  time,  and  50. U9 
cu.  yds.  per  mixer  per  hour  for  service  time. 
The  berm  cranes  while  in  service  were  en- 
gaged for  71.26  per  cent  of  the  time  in  sup- 
plying concrete,  the  rest  of  the  time  was 
taken  up  in  making  repairs  and  waiting  for 
cars.  The  chamber  cranes  laid  a  total  of 
401,725  cu.  yds.  of  concrete  and  1,430  cu.  yds. 
of  large  rock  durinsr  the  year.  They  were 
operated  on  the  basis  of  an  8-hour  day,  and 
they  averaged  43.64  cu.  yds.  of  material  per 
hour  service  time  and  64.71  cu.  yds.  actual 
working  time.  The  auxiliary  mixers  oper- 
ated on  the  same  dav  basis  and  produced  35.63 
cu.  yds.  per  mixer  per  hour  working  time, 
and  20.52  cu.  yds.  service  time. 

Back  filling  behind  the  side  walls  was  con- 
tinued intermittently  throughout  the  year ;  the 
total  amount  placed  was  273,709,  including 
1.434  cu.  yds.  in  center  wall,  at  a  cost  of 
$0.3900  per  cubic  yard.  The  filling  was  com- 
pleted at  the  north  end  of  the  west  wall  to 


to  be  re-erected  in  the  east  lock  of  the  upper 
pair  with  the  longer  arms  extending  over 
the  center  wall,  and  concrete  is  to  be  sup- 
plied by  a  portion  of  the  narrow-gage  equip- 
ment moved  from  Pedro  Miguel  from  two 
auxiliary  mixers  erected  in  the  east  wall.  By 
this  arrangement  two  additional  mixers  were 
added  to  the  plant,  and  the  chamber  cranes 
can  handle  concrete  to  both  sides  of  the  cen- 
ter wall.  The  moving  of  the  first  berm  crane 
was  begun  on  April  20,  1911,  and  the  second 
on  May  9;  the  former  had  been  assembled 
ready  for  wiring  at  the  close  of  the  year,  the 
latter  was  in  course  of  erection. 

Prior  to  the  transfer  of  the  plant,  concrete 
was  laid  by  means  of  an  auxiliary  plant  con- 
sisting of  two  2-yd.  mixers  and  four  J^-yd. 
mixers.  The  J^-yd.  mixers  were  portable  and 
were  used  for  placing  concrete  in  the  floors, 
lateral  culverts,  miter  walls  and  foundations 
for  the  main  walls.  The  total  amount  of 
concrete  placed  in  the  Miraflores  locks  dur- 
ing the  year  was  272,933  cu.  yds.,  at  a  cost  of 
$4.6826  per  cubic  yard.  The  partly  completed 
construction  plant  placed  67,678  cu.  yds.  and 
the  remaining  205,255  cu.  yds.  were  supplied 
by  the  auxiliary  plant.  The  average  number 
of  mixers  of  the  construction  plant  in  opera- 
tion from  March  22  was  two,  and.  working  on 
a  basis  of  an  8-hour  day,  produced  on  an 
average  25.53  cu.  yds.  per  mixer  per  hour  in 
service  and  41.69  cu.  yds.  per  hour  working. 


Fig.  4 — View  of  Culebra  Cut  at  Empire,  Showing  Suspension  Bridge. 

(Bottom  of  Completed  Cut  will  be  57  ft.  Below  Track  on  Which  the  Train  Stands 


he  Ancon  quarry;  dredging  for  sand  at 
3hame;  excavating  a  channel  between  the 
ocks  and  below  Miraflores  locks  to  deep  wa- 
er  in  the  Pacific. 

Pedro  Miguel.— The  excavation  of  the  lock 
chamber,  including  the  slides  which  had  de- 
veloped, was  completed  during  the  fiscal  year 
>y  the  removal  of  16,423  cu.  yds.  at  a  cost  of 
50.5991  per  cubic  yard.  In  addition,  76,847  cu. 
rds.  were  handled  during  the  year  in  prepar- 
ng  the  foundations  at  a  cost  of  $2.3746  per 
:ubic  yard.  The  greater  portion  was  removed 
with  picks  and  shovels,  loading  into  skips 
which  were  handled  by  locomotive  cranes  or 
ierricks ;  steam  shovels,  however,  were  used 
wherever  practicable. 

The  construction  plant  in  its  entirely  began 
operations  on  July  15,  1910,  and  continued  as 
i  whole  until  Jan.  31,  1911,  when  dismantling 
:he  plant  was  begun  preparatory  to  moving  it 
to  Miraflores,  under  a  contract  which  was 
made  for  taking  down  the  cranes  and  re- 
srecting  them  at  Miraflores.  The  total  amount 
t>f  concrete  laid  during  the  fiscal  year  at  Pedro 
Miguel  was  498,187  cu.  yds.  at  a  cost  of  $4.7141 
per  cubic  yard.  Of  this  amount  376,657  cu. 
yds.  were  laid  by  the  construction  plant  and 
the  remainder,  121,530  cu.  yds.,  was  supplied 
by  three  2-cu.  yd.  auxiliary  mixers  and  by 
two  J^-yd.  portable  mixers.  The  total  amount 
of  concrete  that  had  been  laid  in  the  Pedro 
Miguel  Locks  at  the  close  of  the  year  was 
665,056  cu.  yds.,  and,  as  the  estimated  amount 
remaining  July  1.  1911,  was  172,345  cu.  yds., 
the  lock  was  79.42  per  cent  completed  on  that 
date. 


provide  the  yard  required  by  the  gate  con- 
tractors. 

Miraflores. — The  excavation  by  steam  shov- 
els in  the  upper  lock  had  been  completed  ex- 
cept that  removed  in  preparing  the  founda- 
tions, aggregating  137,752  cu.  yds.  of  material, 
which  was  removed  at  a  cost  of  $1.6085  per 
cubic  yard. 

The  construction  plant  is  to  consist  of  four 
berm  cranes  and  four  chamber  cranes.  Of 
these,  two>  berm  cranes  were  partially  erected 
at  Miraflores  consisting  of  the  towers  and 
movable  booms ;  the  one  of  the  east  side  was 
completed  on  Sept.  2  and  placed  concrete 
supplied  by  auxiliary  mixers  until  the  erec- 
tion of  the  cantilever  arm  taken  from  one 
of  the  berm  cranes  used  in  the  forebay  of 
Pedro  Miguel  began  on  Feb.  15,  1911,  when 
the  mixers  were  placed  in  position.  This  ma- 
chine was  finally  completed  and  began  opera- 
tions as  designed  March  22,  1911.  The  sec- 
ond one  was  assembled  on  the  west  side  of 
the  lock  site ;  the  fixed  cantilever  arm  was  in 
position,  the  wiring  completed  and  it  was  put 
in  commission  on  April  7,  1911.  The  third 
was  under  erection  on  the  west  side  and  the 
fourth  was  being  dismantled  at  Pedro  Miguel. 
The  chamber  cranes  were  to  operate  in  con- 
nection with  the  berm  cranes,  receiving  con- 
crete from  the  latter  and  placing  it  in  the 
middle  wall ;  two  chamber  cranes  to  operate, 
one  in  each  lock  of  the  upper  pair,  and  the 
other  two  one  in  each  luck  of  the  lower 
pair.  Before  the  chamber  cranes  were  trans- 
ferred to  Miraflores,  the  manner  of  .using 
these  cranes  was  changed:  two  of  them  are 


The  total  amount  of  masonry  (concrete  and 
large  rock)  laid  by  this  division  in  the  locks 
on  the  Pacific  side  was  therefore  771,120  cu. 
yds.,  or  at  the  rate  of  281.299  cu.  yds.  per 
service  hour. 

The  east  wall  of  the  upper  lock  has  been 
partially  back  filled,  53,521  cu.  yds.  of  ma- 
terial having  been  placed  at  a  cost  of  $0.4293 
per  cubic  yard.  The  total  amount  of  con- 
crete to  complete  the  Miraflores  locks  is  1,- 
424,563  cu.  yds.,  so  that  the  locks  at  the  close 
of  the  fiscal  year  were  19.27  per  cent  com- 
pleted. 

The  hydraulic  excavating  plant  began  oper- 
ations in  the  lower  lock  of  Miraflores  during 
the  latter  part  of  September,  1910,  and  con- 
tinued until  February,  1911,  by  which  time 
practically  all  the  overlying  material  had  been 
removed ;  steam  shovels  were  then  resorted 
to  for  removing  the  rock.  The  hydraulic  plant 
removed  332,703  cu.  yds.,  at  a  cost  of  $0.5486 
per  cubic  yard,  the  greater  part  of  which  was 
pumped  into  the  Miraflores  Dam  At  the 
close  of  the  year  the  steam  shovels  had  ex- 
cavated 247,700  cu.  yds.  at  a  cost  of  $0.7378 
per  cubic  yard,  the1  material  being  used  in 
the  Miraflores  Dam  and  back  fill  for  the  locks 
at  Pedro  Miguel. 

Stone  and  Sand. — Broken  stone  for  con- 
crete is  furnished  by  the  quarry  on  the  west 
side  of  Ancon  Hill,  which  was  operated 
throughout  the  year,  with  the  exception  of 
six  days  lost  by  breakdowns  and  to  replace 
a  main  shaft  on  the  No.  16  crusher.  The  for- 
mation of  the  rock  is  seamy,  and  the  seams 
are  filled  with  clay.     To  exclude    this  from 
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the  crushed  product  a  screen  was  added.  The 
total  amount  produced  by  the  plant  was  o55,- 
824  cu.  yds.,  at  a  cost  in  the  bins  of  $0.71!  3 
per  cubic  yard.  The  quarry  was  operated  on 
a  9-hour  day  basis,  except  from  Dec.  1  to 
April  4,  when  a  12-hour  day  was  in  force, 
and  produced  281.61  cu.  yds.  per  hour  service 
time  and  379.53  cu.  yds.  per  hour  actual  work- 
ing time.  The  auarry  also  furnished  76,411 
cu.  yds.  of  large  rock  for  back  filling  the  lock 
walls  and  other  purposes.  The  cost  of  stone 
delivered  in  the  stock  piles  was  $0.8443  per 
cubic  yard. 

Sand  was  obtained  from  the  bay  formed 
behind  Chame  Point,  20  miles  west  from  Bal- 
boa. It  was  dredged  by  a  ladder  dredge  into 
barges  of  500  cu.  yds.  capacity  and  towed  to 
Balboa,  where  it  was  transferred  by  the  rapid 
unloading  cranes  to  bins.  The  total  amount 
produced  during  the  year  was  494,841  cu. 
yds.,  at  a  cost  of  $0.6331  per  cubic  yard  deliv- 
ered in  the  bins.  The  cost  of  the  sand  at 
stock  piles  was  $0.8284  per  cubic  yard.  Sand 
was  unloaded  from  barges  to  bins  by  three 
electric  cranes,  two  being  operated  8  hours 
per  day  and  one  held  in  reserve ;  494,841  cu. 
yds.  were  unloaded  during  the  year,  being  on 
an  average  of  101.87  cu.  yds.  per  hour  in  serv- 
ice, or  144.32  cu.  yds.  per  hour  working,  at  an 


dredging  pumps  were  installed,  and  the  ex- 
istence of  rock  requiring  blasting  at  a  higher 
level  than  the  borings  indicated  prevented  the 
barges  from  settling  to  the  grades  desired, 
and  in  some  instances  injured  the  bottoms. 
For  this  reason  the  barges  were  abandoned 
and  the  dredging  oumps  placed  at  intervals 
along  the  axis  of  the  channel  with  their  suc- 
tions in  sumps  extending  slightly  below  final 
grade.  Two  of  the  pumps  were  installed  in 
this  manner  and  the  third  was  still  operated 
from  a  barge.  The  amount  removed  from  the 
channel  by  this  process  outside  of  the  lock 
chamber  was  197,677  cu.  yds.,  at  a  cost  of 
$0.6106  oer  cubic  yard  in  place.  This  cost  is 
greater  than  anticipated,  but  since  the  dredg- 
ing pumps  can  handle  rock  after  it  is  blasted, 
which  was  not  contemplated,  the  resulting 
cost  is  less  than  the  combined  cost  of  dredg- 
ing equivalent  amount  of  earth  and  rock.  Of 
the  amount  so  removed,  111,421  cu.  yds.  were 
placed  in  the  dam  at  Miraflores  and  86,253 
cu.  yds.  were  used  in  reclaiming  swamps  east 
of  the  canal  channel. 

The  dredges  operating  in  the  channel  re- 
moved a  total  of  5,549,642  cu.  yds.  at  a  cost 
of  $0.2519  per  cubic  yard. 

Below  a  point  7  miles  from  the  Pacific  en- 
trance to  the  canal  the  rock  in  the  prism  lies 


of  costs  furnished  by  the  division  engineers, 
establishing  accounts  for  new  work  and  pre- 
paring statistical  reports. 

In  an  examination  of  the  construction  ex- 
penditures, the  central  division  seems  to  bear 
more  than  its  proper  proportion  of  general 
expenses,  due  to  the  fact  that  prior  to  1907 
but  little  work  was  done  except  in  this  divi- 
sion, so  that  nearly  all  the  overhead  charges 
were  properly  chargeable  to  it. 

The  unit  costs  produced  during  the  year 
are  lower  than  at  any  previous  period.  The 
central  division  produced  the  lowest  cost  for 
excavation,  and,  as  between  the  terminal  divi- 
sions, that  done  in  the  Pedro  Miguel  Locks 
was  lower  by  11  cts.  than  in  the  Gatun  Locks, 
but  higher  by  19  cts.  than  that  done  in  the 
Gatun  spillway.  The  excavation  for  the  Mira 
flores  Locks  was  the  highest.  In  the  prepara- 
tion of  foundations  the  Atlantic  division  did 
the  work  for  less  than  the  Pacific  division. 
The  high  cost  at  Pedro  Miguel  is  partly  due 
to  the  layout  of  the  work  and  partly  due  to 
changes  in  designs  increasing  the  amount  to 
be  done  at  a  time  when  the  excavation  could 
not  be  so  economically  handled. 

In  dredging,  the  Atlantic  division  secured 
lower  costs  with  the  seagoing  suction  and  dip 
per  dredges,  and  the  Pacific  division  with  the 


Fig.  5 — Culebra  Cut  Looking  North  Between  Contractor's  Hill  and  Gold  Hill. 


average  operating  cost  of  $0.1415  per  cubic 
yard,  exclusive  of  charges  for  plant. 

The  hydraulic  excavating  plant  began  work 
in  September,  1910,  and  deposited  444,145  cu. 
yds.  of  impervious  material  from  the  canal 
prism  to  form  the  hydraulic  fill  of  the  west 
dam  at  Miraflores.  In  addition,  295,598  cu. 
yds.  of  dry  fill,  obtained  from  the  excavation 
of  locks,  were  added  to  the  dam.  On  May 
24,  1911,  the  temporary  spillway  used  for 
draining  the  water  from  the  hydraulic  fill 
gave  way,  through  the  undercutting  of  the 
outer  toe,  and  about  96,000  cu.  yds.  escaped. 
A  large  portion  of  the  material  moved  around 
into  the  Miraflores  Lock  p*it  and  seriously  in- 
terfered with  the  prosecution  of  the  work. 
This  dam  is  83  per  cent  completed. 

Channel  Between  Lock!  and  the  Pacific 
Ocean. — Dixing  the  last  five  months  of  the 
fiscal  year,  197,880  cu.  yds.  of  material  were 
excavated  in  the  dry  by  steam  shovels  be- 
tween the  Pedro  Miguel  and  Miraflores 
I-orks  at  a  cost  of  $0.6888  per  cubic  yard. 
The   material    was   used   as   backfill    for  the 

Pedro  Miguel  Locks. 

In  tin-  arc;!  between  Miraflores  Locks  and 
the  I'acilu  ocean,  excavation  was  done  by 
the  hydraulic  excavating  plant  and  by  dredges. 
After  completing  work  in  the  lower  lock 
i  liamh<  i  i  i  I  I.:  n. ii  y,  191  I,  the  drcdgiiiK 
units  of  the  hydraulic  plant  were  moved  into 
lh<     c;i  level    eclion  "I  the  canal,  where  they 

have  ilnce  been  operated.    Numerous  large 

bowlders  and  sunken  logs  encountered  in  the 
process  of  sinking  the  barges  on  which  the 


in  separate  shoals  of  small  area  and  volume, 
which  are  removed  by  subaqueous  methods. 
The  rock  breaker  /  'ulcan  was  operated  by 
two  10-hour  shifts  until  March,  1911,  after 
which  one  shift  only  was  used,  as  the  shoal 
had  been  removed  to  a  depth  that  made  it 
impossible  to  work  economically  a  greater 
length  of  time,  due  to  the  range  of  tides.  The 
area  covered  by  the  rock  breaker  aggregated 
648,033  sq.  ft.,  and  the  amount  of  material 
removed  after  breaking  was  49,266  cu.  yds. 
The  drill  baige  operated  throughout  the  year 
with  two  10-hour  shifts  per  day,  and  drilled 
and  blasted  an  area  of  217,560  sq.  ft. 

COST  KEEPING. 

The  methods  of  cost  keeping  were  revised 
from  time  to  time,  and  that  adopted  on  Jan. 
I,  1010,  was  continued  without  change  and 
has  given  satisfactory  results.  The  costs  arc 
reported  by  divisions  and  are  made  up  of  the 
labor  engaged  in  and  material  applied  to  the 
work,  a  plant  arbitrary  and  a  proper  propor- 
tion of  the  overhead  charges  in  the  divisions. 
The  plant,  as  a  rule,  was  designed  by  the  divi 
■ion  engineers  and,  within  limits,  they  are  re- 
sponsible for  the  organization,  so  that,  as 
between  divisions,  costs  are  comparable  where 
the  character  of  the  work  is  similar.  To  the 
division  costs  must  be  added  a  proportion  of 
the  general  expenses  of  the  commission,  items 
over  which  the  division  engineer  does  not 
necessarily  have  control.  The  cost-keeping 
accountant,  Mr.  Ad.  Panic,  reports  directly 
to  the  ■  lii<  i  engineet ,  and  bis  duties  consist 
in    supervising    and   verifying   the  Statement! 


ladder  dredges.  In  the  latter  division  an  un- 
derestimate of  quantities  to  be  handled  re 
suited  in  the  total  plant  charge  being  ab 
sorbed  with  the  accounts  for  the  mouth  of 
April. 

The  total  amount  of  masonry  laid  during 
the  year  was  1,741,908  cu.  yds.  in  the  locks 
and  spillways.  In  the  I'edro  Miguel  Locks 
the  average  division  cost  was  $4.7040  per  cu 
hie  yard,  and  in  the  Miraflores  Locks  $1.682(>: 
in  the  Gatun  spillway,  $6.7044,  and  in  the 
Gatun  Locks,  $6.5919.  The  difference  between 
the  costs  in  the  Atlantic  ami  Pacific  divisions 
is  mainly  in  the  cost  of  cement,  sand  and 
stone.  The  bulk  of  the  cement  used  in  tin- 
Atlantic  division  was  received  in  barrels  at  a 
cost  of  $1.19  at  tidewater  in  the  United  States, 
while  the  Pacific  division  received  its  cement 
in  hags  at  a  cost  of  $1.60  per  barrel,  less  cred 
its  for  return  of  bags.  As  approximately  90 
per  cent  of  the  bags  were  returned  and  ac- 
cepted, the  cement  in  bags  cost  $1.01  per 
barrel  at  tidewater  in  the  United  States.  The 
construction  plant  in  the  Pacific  division  als" 
handles  a  large  percentage  of  its  cement  di-{H 
rcetlv  from  the  cars  to  the  mixer,  thereby 
reducing  cost,  while  nearly  all  the  cement  of 
the  Atlantic  division  was  handled  through  its 
storehouse.  While  the  year's  operations  show  I 
a  difference  in  favor  of  Pedro  Miguel  Locks 
of  $1.7310  in  the  cost  of  cement,  stone  anil 
sand  and  large  rock,  the  costs  at  this  locality 
were  also  lower  for  forms,  placing,  pumping, 
power,  repairs,  pkinl  arbitrary  and  ill  divi 
sion    expenses,    while    a    difference    exists  ill 
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avor  of  the  Gatun  Locks  in  mixing  and  re- 
nforcement.  The  construction  plant  at  Pedro 
liguel  was  in  operation  in  its  entirety  from 
uly  15  to  Feb.  1,  and  a  comparison  of  the 
osts  for  the  six  months'  period,  August  to 
anuary,  with  the  costs  at  Gatun  Locks  for 
tie  year  shows  less  cost  for  all  the  items 
tian  in  the  Atlantic  division  except  for  re- 
nforcement.  It  is  also  noted  that  mixing  by 
tie  construction  plant  at  Pedro  Miguel  was 
0.1334  and  at  Gatun  $0.1749  per  cubic  yard 
f  concrete.  The  work  at  Miraflores  was 
one  with  the  auxiliary  plant  in  order  to  ad- 
ance  the  work  at  this  locality,  and  is  not 
omparable  with  the  construction  plant.  The 
uxiliary  plant  at  Gatun  mixed  concrete 
heaper  than  the  auxiliary  plant  at  Pedro 
liguel,  due  to  local  conditions,  which  require 
constant  train  service  for  supplying  of  ma- 
srial  at  the  latter  place.  By  the  use  of  large 
ock  in  the  Atlantic  division,  of  which  a  total 
f  73,609  cu.  yds.  was  placed,  a  net  saving  per 
ubic  yard  of  material  laid  during  the  year 
f  $0.2888  was  secured. 

In  the  production  of  stone,  the  cost  in  the 
torage  bins  at  Gatun  was  $2.3403,  and  in  the 


storage  oiles  for  the  locks  on  the  Pacific  side 
it  was  $0.8443  per  cubic  yard.  Crushed  stone 
from  Porto  Bello  is  transported  to  Gatun  in 
barges  and  unloaded  by  cableways  and  der- 
ricks, while  crushed  rock  from  Ancon  is 
transported  from  the  quarry  by  rail  to  stor- 
age and  dumped  from  trestles.  There  is, 
therefore,  an  extra  expense  attached  to  Porto 
Bello  represented  by  the  difference  between 
the  cost  of  towing  and  unloading  and  that  of 
transporting  by  rail  of  $0.7184  per  cubic  yard. 
If  this  be  deducted  from  the  actual  cost  in 
storage,  it  leaves  a  cost  of  $1.6219  per  cubic 
yard  for  Porto  Bello  stone  as  against  $0.8443 
for  Ancon  stone  for  similar  items  in  the  cost 
of  stone  produced  at  the  two  places.  This 
is  in  a  measure  explained  by  the  harder  qual- 
ity of  rock,  by  the  method  of  quarrying  and 
the  layout  ,  of  plant  at  Porto  Bello.  It  is  to 
be  noted  that  the  cost  of  production  on  an 
8-hour  day  basis  as  compared  with  a  12-hour 
day  basis  is  less  for  the  former,  both  at  Porto 
Bello  and  at  Ancon. 

Sand  was  produced  at  Nombre  de  Dios  at 
a  cost  of  $0.8795  per  cubic  yard  before  trans- 
portation, or  $1.8565  in  storage  at  Gatun.  The 


Pacific  division  secured  sand  at  Chame  at  a 
cost  of  $0.1788  per  cubic  yard,  and  its  cost 
in  storage  was  $0.8284  per  cubic  yard.  In 
both  divisions  the  sand  was  transported  by 
water  to  the  point  of  unloading,  the  distance 
being  40  miles  on  the  Atlantic  side  and  20 
miles  on  the  Pacific  side.  The  Atlantic  divi- 
sion used  cableways  and  cranes  to  unload  the 
sand,  while  the  Pacific  division  used  electric 
cranes.  Omitting  the  cost  of  transportation 
from  the  sand  bank  to  the  docks,  the  cost  to 
the  Atlantic  division  was  $1.3142  and  to  the 
Pacific  division  $0.6015.  A  less  cost  was  se- 
cured in  the  Atlantic  division  when  the  18-in. 
pipe  line  dredge  was  placed  in  operation  at 
Nombre  de  Dios. 

In  connection  with  division  costs,  it  is  to 
be  noted  that  the  amounts  paid  for  salaries 
of  clerks  and  supervisory  forces  amounted  to 
26.05  per  cent  for  the  Atlantic  division,  17.8 
per  cent  for  the  Central  division  and  22.95 
per  cent  for  the  Pacific  division. 

Effective  July  1,  1910,  reports  of  the  per- 
formance of  various  parts  of  the  plant  were 
kept  and  reported,  so  as  to  secure  some  data 
relative  to  the  operation  of  the  plants. 
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rhe  Development  of  Street  Pavements 
and  Road  Construction  as  Shown 
by  Patents  Granted  by  the 
U.  S.  Government. 

IV.    BRICK  PAVEMENTS. 
(staff  article.) 

Brick  has  been  used  in  Holland  as  a  paving 
naterial  for  several  hundred  years.  In  the 
Jnited  States,  however,  the  first  brick  pave- 
nent  of  any  extent  was  laid  only  about  40 
ears  ago.  This  first  pavement  was  laid  at 
Charleston,  W.  Va.,  about  1870.  This  pave- 
nent  was  constructed  of  hard  burned  build- 
ng  brick.  It  was  laid  by  one  of  the  citizens 
it  his  own  expense.  This  experiment  was  so 
atisfactory  that  in  1873  additional  pavement 
vas  laid,  this  time  at  the  expense  of  the  city, 
n  the  middle  west  brick  pavement  was  prob- 
ibly  first  laid  at  Bloomington,  111. 

In  1875  half  a  block  of  street  in  this  city 
vas  paved  with  a  local  brick.  Two  years 
ater  the  city  let  a  contract  for  another  half 
ilock  of  this  pavement.  Brick  pavements  were 
aid  in  Galesburg,  111.,  and  Steubenville,  O.,  in 
.884  and  one  year  later  Zanesville,  O.,  laid 
ts  first  pavement  of  this  type. 

The  first  patent  (No.  77,208)  for  a  brick 
)aving  block  appears  to  have  been  granted  in 
1868,  to  John  T.  Parsons,  of  Washington,  D. 
1  The  material  employed  for  the  manufac- 
ure  of  this  block  was  a  refractory  clay,  such 
is  was  known  to  brickmakers  as  a  "strong 
:lay."  This  clay  was  thoroughly  ground  and 
nixed  together  without  the  use  of  much  water, 
'educing  it  to  the  consistency  of  a  stiff  putty. 
While  in  this  condition  it  was  pressed  into 
proper  form  by  means  of  machinery,  and  after 
slight  drying  the  blocks  were  placed  in  a  kiln 
ind  burned,  a  longer  time  and  more  intensive 
tieat  being  employed  than  in  the  burning  of 
Drdinary  brick.  These  blocks  were  made  in 
several  shapes.  The  inventor,  however,  con- 
sidered the  following  form  and  dimensions  the 
most  advantageous:  "The  face  or  end  to 
present  an  octagonal  figure,  with  unequal  sides 
of  about  2%  in.  and  1  in.  alternately,  the 
diameter  being  nearly  4  in.  This  surface 
forms  the  face  or  exposed  end  of  the  paving 
block  and  it  should  be  supported  by  a  depth 
of  about  8  in."  These  blocks  were  laid  as 
shown  in  Fig.  1,  leaving  an  interstice  of  about 
1  in.  square  between  the  blocks  at  each  cor- 
ner. When  a  considerable  space  had  been 
laid,  a  square  wooden  pin  was  driven  into  the 
corner  interstices  to  key  to  blocks.  The 
spaces  between  the  blocks  were  then  filled  with 
sand  or  cement. 

In  1873  a  patent  process  for  constructing 
brick  pavement  was  introduced.  This  was 
known  as  the  Hale  system.    Under  this  sys- 


tem the  foundation  consisted  of  3  ii>.  of  sand 
supporting  1  in.  oak  boards  dipped  in  tar.  A 
layer  of  clean  sand  1  in.  to  IV2  in.  thick  was 
laid  on  the  boards,  and  on  this  the  bricks  were 
placed  on  edges  herringbone  fashion  and  the 
joints  filled  with  tar  or  sand. 

The  brick  used  in  the  early  '70s  for  paving 
purposes  was  in  most  cases  building  brick  of 
ordinary  size  and  configuration.  In  1872,  how- 
ever, Ross  Winans  and  Thomas  Winans  of 
Baltimore,  Md.,  laid  an  experimental  pave- 
ment in  which  the  blocks  were  cubical  in 
shape.  This  pavement  was  in  use  for  about 
two  years  before  the  Winans  took  out  a  pat- 
ent. This  patent  (No.  152,716)  provided  for 
the  use  of  hard  burned  brick  blocks  of  a  cube 
form,  the  preferable  size  being  6  in.  by  6  in. 
In  laying  this  pavement  a  well  rolled  and 


Fig.  1 — Section  of  Parson's  Pavement. 


packed  subfoundation  of  sand  or  gravel  was 
made,  and  on  this  the  blocks  were  laid.  Sand 
was  then  spread  over  the  pavement  and  al- 
lowed to  remain  until  the  joints  became  packed 
and  solid.  A  cross  section  of  the  pavement  is 
constructed  under  this  invention  as  shown  in 
Fig.  2. 

Various  attempts  were  made  to  "harden 
or  otherwise  improve  the  building  bricks 
which  were  used  in  the  early  days  of  the 
brick  paving  industry.  One  inventor  (patent 
No.  118,592)  suggested  that  the  bricks  be 
coated  or  saturated  with  coal  tar.  Another 
inventor  (patent  162,885)  provided  that  or- 
dinary paving  brick  be  "hardened"  by  immers- 
ing in  a  liquid  solution  of  alum,  borax  and 
copperas,  and  afterwards  boiling  in  a  mix- 
ture of  caoutchouc  and  coal  tar.  Still  an- 
other inventor  (patent  No.  173,520)  provided 
that  the  brick  be  saturated  in  a  solution  of 
asphaltum  and  dead  oil.  All  of  these  patents 
were  granted  previous  to  1880,  and  with  the 
appearance  of  the  hard  burned  or  vitrified 
brick,  inventors  seem  to  have  given  up  their 
attempts  to  "harden"  the  old  building  brick. 

A  decided  development  in  the  foundation  of 
brick  pavement  is  shown  by  patent  No.  164,231 
granted  on  June  8,  1875,  to  Samuel  Strong. 
Under  this  invention  the  pavement  consisted 


of  a  base  composed  of  a  layer  of  small 
pounded  stones,  gravel  and  strong  cement,  6 
in.,  more  or  less,  in  thickness.  This  base  was 
covered  with  1  in.  of  waterproof  cement  and 
on  this  was  placed  hard  burned  pressed  bricks. 
These  bricks  were  placed  on  the  edges,  sides 
or  ends,  breaking  joints.  Tar  or  a  strong 
cement  was  used  for  filling  in  between  the 
bricks.  A  cross  section  of  this  pavement  is 
shown  in  Fig.  3. 

A  further  development  of  this  invention  is 
shown  by  patent  No.  166,822  granted  to  Mr. 
Strong  on  Aug.  17,  1875.  Under  the  later 
patent  the  base  consisted  of  about  6  in.  of 
broken  stone  or  gravel  or  both,  thoroughly 
cemented  together  by  coal  tar,  pitch,  asphaltum 
or  any  suitable  cement.  In  forming  this  base 
it  was  considered  advisable  to  place  larger 
stones  or  coarser  gravel  at  the  bottom  and 
fine  gravel  at  the  top.  This  base  was  com- 
pacted by  rolling  and  a  thin  layer  of  sand 
then  spread  as  a  bed  for  the  hard  burned 
pressed  brick.  These  bricks  were  set  upon 
their  edges  or  ends  and  the  intestices  between 
them  filled  with  tar,  pitch,  cement,  grouting 
or  other  material. 

An  experimental  pavement  of  hard  burned 
brick  on  a  plank  foundation  was  constructed 
at  Charleston,  W.  Va.,  by  Virgil  A.  Gates  and 
Mordecai  Levi.  As  a  result  of  this  experi- 
ment the  city  of  Charleston  in  1881  and  1882 
constructed  some  5,000  sq.  yds.  of  pavement 
in  accordance  with  the  method  of  Messrs. 
Gates  and  Levi.  In  1883  these  two  men  were 
granted  a  patent  (No.  285,746)  for  their 
method  of  constructing  brick  pavement.  This 
invention  consisted  essentially  in  laying  a 
close  board  floor  upon  the  prepared  ground, 
and  then  covering  the  board  floor  with  a 
layer  of  hard  burned  brick.  In  the  specifica- 
tions for  the  letters  patent  for  this  invention 
it  is  stated  that  the  pavement  could  be  con- 
structed in  the  following  manner  at  a  net  cost 
of  72  cts.  per  sq.  yd.,  under  favorable  circum- 
stances :  The  grade  having  been  properly  re» 
duced  and  dressed  to  the  required  shape  was 
covered  with  a  layer  of  loose  sand  to  a  depth 
of  a  few  inches.  The  sand  was  struck  off  to 
a  perfect  surface  by  a  moving  templet.  White 
oak  boards,  1  in.  thick  and  not  less  than  10  in. 
wide,  dipped  in  hot  coal  tar,  were  then  laid  on 
the  sand  bed  lengthwise  with  the  street.  The 
boards  were  then  covered  with  a  layer  of 
loose  sand  1  in.  or  2  in.  in  thickness,  the  sur- 
face being  struck  off  with  the  moving  templet. 
The  hard  burned  brick  were  then  laid.  If 
they  were  the  ordinary  shape  of  building  brick 
(those  generally  used  at  that  time  in  paving1) 
they  were  laid  herringbone  style.  The  joints 
were  then  well  filled  with  sand,  swept  in.  and 
the  bricks  settled  in  their  beds  with  a  flatter 
and  well  rammed.  Fig.  4  shows  a  section  of 
pavement  as  constructed  under  this  invention. 
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A  number  of  devices  have  been  invented 
having  for  their  purpose  the  keeping  of  the 
brick  at  a  certain  distance  apart  in  the  pave- 
ment to  allow  space  for  the  filler.  One  of  the 
earliest  patents  having  this  idea  in  view  was 
granted  in  1877.  This  patent  (No.  191,273) 
called  for  a  brick  with  lugs  and  grooves.  The 
well  known  McReynolds  paving  block,  patent 
(No.  401,361)  for  which  was  granted  in  1889, 
was  provided  with  lugs.  A  perspective  view 
of  this  block  is  shown  in  Fig.  5.  This  brick 
was  provided  with  two  or  more  lugs  on  one 
of  its  side  faces,  and  on  one  of  the  end  faces 
a  recess  was  formed  extending  entirely  across 
the  end. 

The  early  brick  pavements  were  laid 
usually  on  a  foundation  of  sand,  a  combina- 
tion of  boards  and  sand,  or  on  a  layer  of  soft 


No.  77,208.  Improved  Roadway  Pavements.  John 
T.    Parson,    Washington.    D.    C,  inventor; 
patented  April  18,  1868. 
This  invention  is  described  above. 

No.  102,144.  Improvement  in  Paving  Bricks. 
David  Moffat  and  John  Thompson.  Phila- 
delphia, Pa.,  inventors;  patented  April  9. 
1870. 

Under  this  invention  one  of  the  faces  of  the 
brick  was  divided  into  three  equal  portions,  the 
center  portion  being  sunk  %  in.  lower  than  the 
others.  The  bricks  were  laid  with  their  sec- 
tional faces  downward. 

No.    118,592.     Improvement    in    Pavements  for 
Streets,  etc.    William  H.  De  Valin,  Sacra- 
mento, Cal.,  inventor;  patented  Aug.  29,  1871. 
This  invention  provided  for  the  use  of  blocks 
of  clay,  molded  and  baked,  or  bricks  of  suitable 
form   and   size  for  paving  purposes,   coated  or 
saturated  with  coal  tar  or  other  suitable  hydro- 
carbon.   Various  shapes  of  block  were  provided 
under  this  invention  and  it  was  also  provided 
that    this   block    could    be   laid   with  alternate 
strips  nf  wood  or  concrete. 


Fig.  2 — Cross  Section  of  Pavement  as    Constructed    Under    Winan's  Patent. 


brick  laid  flat.  With  the  exception  of  the 
Strong  patent  described  above  the  early  in- 
ventors paid  but  little  attention  to  developing 
an  improved  foundation  for  the  pavement. 
In  1882  a  patent  was  granted  for  a  pavement 
in  which  the  inventor  proposed  to  lay  his 
bottom  course  of  brick  on  a  1  in.  to  3  in. 
layer  of  asphalt  or  waterproof  cement  placed 
upon  the  earth  foundation.  Another  layer  of 
asphalt  or  cement  was  placed  on  this  course 
and  the  bricks  were  placed  on  edge  on  the 
top  course.  In  1889  a  patent  (No.  401,752) 
was  granted  for  a  system  of  pavement  which 
consisted  of  a  bottom  layer  of  broken  stone, 
a  second  layer  of  asphalt  and  any  suitable 
comminuted  material,  a. third  layer  of  sand, 
and  a  surface  layer  of  hard  burned  brick, 
stone  or  wood  blacks. 

In  Figure  6  is  shown  a  perspective  view  of 
two  paving  blocks  as  constructed  under  pat- 
ent No.  674,672  granted  to  R.  D.  Culver  in 
1901.  The  claims  under  this  patent  are  as 
follows : 

1.  A  paving  block  having  two  horizontal 
grooves  formed  in  one  of  its  vertical  faces  and 
dividing  the  face  of  the  block  into  three  divi- 
sions, of  which  the  central  division  projects 
farther  from  the  body  of  the  block  than  the 
side  divisions,  and  vertical  grooves  extend- 
ing across  the  central  division  and  joining  the 
horizontal  grooves,  substantially  as  specified. 

2.  A  paving  block  having  one  of  its  vertical 
faces  divided  into  three  divisions,  and  a  series 
of  elevations  in  the  central  division  which  ex- 
tend farther  from  the  body  of  the  block  than 
do  the  side  divisions,  substantially  as  specified. 

3.  A  paving  block  having  the  horizontal 
grooves  formed  in  one  of  its  vertical  faces, 
thereby  forming  a  central  division,  and  the 
side  divisions  of  which  the  said  central  divi- 
sion projects  farther  from  the  body  of  the 
block  than  do  the  side  divisions,  vertical 
grooves  extending  across  the  central  divi- 
sion and  joining  the  horizontal  grooves,  and 
grooves  formed  in  the  -;ii<l  side  divisions,  sub- 
stantially as  specified. 

In  1909  a  patent  ("No.  918,980)  was  granted 
to  Frank  B.  Dunn  of  Conneaut,  O.,  for  an 
improvement  in  wire  cut  brick.  This  inven- 
tion consists  of  a  wire  cut  brick  having  ribs 
on  one  side  and  corresponding  grooves  in  the 
qppOlite  side,  all  of  which  is  produced  during 
the  operation  of  wire  cutting  of  the  brick,  so 
that  the  brick  comes  from  the  Wire  cutler  in 

a  finished  condition  ready  for  the  dry  house 
and  kiln.  Fig.  7  shows  these  wire  cut  brick 
as  they  appear  in  a  pavement  with  the  joints 

between  the  tidefacei  filled  with  cement, 

Tlv-  following  is  a  brief  Mnopsis  of  the 
patent  for  brick  pavements  or  paving  bricks 
that  have  been  granted  up  to  Mav  15,  1911 
Copies  of  any  of  these  patents  can  be  obtained 
from  the  II.  S,  Patent  Office  for  .*.  cts.  each: 
N'p    72,8I>2      Improvement   In   HrlekN  for  I'iivp- 

menti     ltui,.n    Wright.    Philadelphia,  I'm. 

Invi  rilor;  patented  I         !7,  lHfI7. 

The  main  features  ot  thin  Invention  consisted 
•  it  n  einy  brlek  having  pieces  <>f  metal  net  lulu  It 
i rid  corning  I'1  II'  surface 


No.    130,589.      Improvement    in    Paving  Bricks. 
John  Overmeyer.  Indianapolis,  Ind.,  inventor- 
patented  Aug.  20,  1872. 
The  invention  consisted  in  the  arrangement  of 
grooves  or  corrugations,   formed   in   the  upper 
surface  of  the  bricks  in  such  a  manner  as  to 
render  them  susceptible  of  being  laid  in  either 
diagonal  or  herring-bone  or  English-bond  plan, 
and  at  the  same  time  preserving  the  continuity 
of  the  grooves  or  channels  across  the  pavement. 
No.  134,994.     Improvement  in  Reversible  Curb- 
Bricks.     Edward    Linson,  Shoemakertown. 
Pa.,  inventor;  patented  Jan.  21.  1873. 
This  curb  brick  had  one  flat  side  of  the  same 
extent  as  the  brick  and  an  opposite  flat  side  of 
lesser  area,  the  upper  and  lower  edges  being 
rounded. 

•  No.  144,748.    Improvement  in  Pavements.  Wil- 
liam  H.   De  Valin,    Sacramento,    Cal..  in- 
ventor; patented  Nov.  18,  1873. 
This  invention  is  an   improvement  over  the 
invention  covered  by  Patent  No.  118,592.  granted 
to  tne  same  inventor.    In  the  later  invention 
the   pavement   was    composed    of   bricks,  laid 
in  rows  on  their  longer  edges,  with  the  spaces 
between    filled   with   gravel   or    sand  cemented 
with  coal-tar.  and  with  a  top  dressing  of  coal- 
tar,  asphalt,  or  its  equivalent.   The  bricks  were 
supported  on  an  under  course  of  bricks  or  other 
suitable  stable  foundation. 

No.  152,716.    Improvement  in  Pavements.  Ross 
Winans    and    Thomas    Winans,  Baltimore, 
Md.,  inventors;  patented  June  30,  1874;  appli- 
cation filed  June  10,  1874. 
A  description  of  this  invention  is  given  else- 
where in  this  article. 

No.  162,885.    Improvements  in  Prepared  Bricks 
for  Paving.   B.  A.  Berryman.  St.  Louis,  Mo., 
inventor;  patented  Mav  4.  1875;  application 
filed  March  24,  1875. 
Under  this  invention  common  building  bricks 
were  "hardened"  by  immersing  in  a  liquid  solu- 
tion of  alum,  borax  and  copperas,  and  afterward 
boiled  in  a  mixture  of  caoutchouc  and  coal-tar. 
The  bricks  were  set  in  contact,  or  nearly  in 
contact,  with  each  other,  and  the  joints  or  space 
between  them  filled  in  with  mixture  of  coal-tar 
and  caoutchouc.   On  the  carriageway  of  streets 
the  bricks  were  preferably  placed  end  upward. 
For  sidewalks  they  were  laid  flat. 
No.    164,231.    Improvement  In  Pavements.  Sam- 
uel   Strong,    Washington,   D.   C,  inventor; 
patented  June  8,  1875;  application  filed  May 
12,  1875. 

A  description  of  this  invention  is  fjiven  above. 
No.    165,896.     Improvement    in    Paving  Blocks 

Frederick    Von    Versen    and    John  Bickel. 

Baltimore.  Md.,  inventors;  patented  July  20 

1875;  application  filed  June  24,  1875. 
The  blocks  under  this  invention  were  composed 
of  a  compound  consisting  of  protoxide  of  iron, 
ferruginous  silica,  and  pulverized  quarts  or 
calcined  clay.  In  about  the  following  propor- 
tions: Protoxide  of  Iron,  25  ports;  ferruginous 
Silica,  .Mi  pints;  pulverized  quartz.  25  parts.  The 
compound,  properly  tempered  with  water,  was 
thoroughly  mixed  until  a  uniform  mass  was 
produced,  and  was  then  molded  Into  blocks  of 
sullahle  form,  and  baked  or  burned  in  a  kiln  or 
oven,  the  temperature  being  finally  raised  until 
the  surface  of  the  blocks  was  vitrified,  after 
which  they  were  permitted  to  cool  gradually  In 
order  to  avoid  fracturing  the  surface.  The  edges 
of  the  blOCkl  Were  provided  with  longitudinal 
grooves  to  receive  cement  Introduced  between 
the  Mocks  at  the  time  of  laying 
N'o    186,822.     Improvement  In  Hrlek  Pavements. 

Samuel  Strong,  Washington.  D.  C  .  Inventor. 

patented  Aug,  17,  1875;  application  nied  July 

22.  1876. 

This  Invention  Is  described  above. 
MO,    168,805,     Improvement   in   MrleU  Pavements 

Henry  M.  stow.  Ban  Francisco,  Cal.,  in- 
ventor; patented  Oct.  11,  1876;  application 

lllcd  July  20.  1875 
TIiIm  Invention  Consisted  In  a  pavement,  the 
base  of  which  was  composed  of  bricks  laid  will' 
Intervening  spaces  between  them  for  the  top 
dicMMlng  to  How  Into  to  form  a  union  between 
them,    ami    with    Interposed    Send,    travel,  or 


concrete  between  them,  and  a  composition 
covering  to  form  the  surface-way  and  finish. 
The  bricks,  previous  to  being  laid  were  treated 
with,  a  composition  of  90  parts  of  coal  tar  pitch, 
four  parts  of  coal  tar  pitch,  four  parts  unslated 
lime  and  two  parts  of  sulphur. 
No.  173,520.    Improvement  in  Pavements.  Aaron 

Van   Camp,    Washington,    D.   C,  inventor; 

patented  Feb.  15,  1876;  application  filed  July 

28,  1S75. 

Under  this  invention  the  block  consisted  of 
the  following:  A  base  of  concrete,  bricks  or 
half-bricks  set  on  end  on  the  concrete  bed.  the 
bricks  having  been  previously  saturated  in  a 
solution  of  mastic  consisting  of  asphaltum  and 
dead-oil,  or  other  product  or  residuum  of 
petroleum,  and  the  bricks  then  locked  or  ce- 
mented together  in  such  manner  as  to  insure  the 
formation  of  a  solid  block. 

No.  180,360.  Improvement  in  Paving  Blocks. 
Henry  E.  Merrill.  Akron,  O.,  inventor;  pat- 
ented Julv  25.  1876;  application  filed  July  3, 

1876. 

These  blocks  were  made  of  burned  and  vitri- 
fied clay,  were  preferably  8  ins.  square  by  10 
ins.  deep,  and  had  a  series  of  parallel  holes 
extending  the  full  length  of  the  block. 
No.  191.273.  Improvement  in  Pavements.  Zera 
Waters,  Bloomington,  111.,  inventor;  patented 
May  29,  1877;  application  filed  Oct.  31,  1876. 

The  main  features  of  this  invention  called  for 
bricks  with  projections,  lugs  and  grooves.  The 
bricks  before  being  laid  were  saturated  with 
coal  tar,  pitch  or  asphaltum. 

No.  198,651.  Improvement  in  Advertising  Bricks. 
George  McMuIlen,  Columbia.  Pa.,  inventor; 
patented  Dec.  25,  1877;  application  filed  Nov. 
17,  1877. 

This  invention  covered  a  transparent  adver- 
tising brick  for  use  in  pavements.    It  consisted 
of  a  shell  of  the  size  and  shape  of  ordinary 
bricks,    having   face-protecting   ribs   or  beads. 
The  advertisement  was  placed  within  shell,  and 
made  water  or  moisture  proof,  and  secured  by  a 
filling  of  cement  or  like  substance. 
No.    198,638.     Improvement    in    Tessellated  or 
Mosaic  Pavements.    Michael  F.  Lyons,  New 
York,   N    T.,    inventor;   patented   Dec.  25.i 
1877;  application  filed  Oct.  29,  1877. 
No.    214,383.     Improvement    in    Paving  Blocks. 
Frederick   Geib,    Buffalo,    N.   Y.,  inventor: 
patented  April  15,  1S79;  application  filed  Jan. 
17,  1879. 

The  blocks,  under  this  invention,  were  pro- 
vided with  grooves  and  projections  so  as  to 
interlock  when  laid. 

No.    220,693.     Improvement   in   Paving  Blocks. 
James  C.  Anderson  and  Jacob  Greenawalt, 
Pittsburg,  Pa.,  inventors;  patented  Oct.  21, 
1879;  application  filed  Sept.  27,  1879. 
The  blocks  were  7  ins.  deep,  4  ins.  wide  and  9 
ins.  long,  and  were  made  in  molds  from  clay 
which   had   been   disintegrated   to   a   fine  dry 
homogeneous   powder.     The    blocks   were  pro- 
vided with  grooves  and  in  the  two  sides  were  a 
series  of  conical  openings  which  were  filled  with 
hydraulic  or  other  cement  for  holding  the  blocks 
in  place  when  laid. 

No.  234,376.    Street  Pavement.  Alfred  Bannister, 
Alameda,   Cal.,   inventor;   patented  Nov.  9, 
1880;  application  filed  April  5,  18S0. 
This   invention   called  for  a  pavement  con- 
sisting of  rough  rectangular  stone  blocks,  bricks 
or  blocks  of  other  equivalent  material  placed  in 
position  upon  the  road-bed  and  spaced  or  sepa- 
rated by  strips  or  pieces  of  wood,  so  as  to  form 
a  combined  wood  and  stone  pavement. 
No.  257,613.    Pavement.    William  D.  Richardson, 
Springfield,  111.,  inventor;  patented  May  9, 
1882;  application  filed  March  29,  1882. 
This  inventor  proposed  to  construct  his  pave- 
ment in  the  following  manner:  The  surface  of 
the  road-bed   being  properly  prepared,   in  the 
usual  manner,  by  rolling  or  ramming,  and  made 
in  the  form  of  an  arch,  a  continuous  layer  of 
asphalt  or  similar  material — such  as  a  water- 
proof cement — was  laid  from  one  curb  to  the 
other  to  a  depth  of  from  1  to  3  ins.    Upon  the 


Fig.  3 — Pavement  as  Constructed  Under 
Strong  System. 


surface  thus  formed  was  placed  a  layer  Of 
hrlek  laid  flatwise  and  as  close  together  as 
possible.  Another  similar  layer  of  asphalt  or 
cement  was  laid  above  this  course  of  brick. 
Upon  the  lop  layer  of  asphalt  or  cement  was 
laid  the  final  course  of  brick  In  Ibis  layer  the 
bricks  were  laid  sldewlse.  as  In  I  he  lower  course, 
I  he  bricks  w  ere  placed  close  together,  so  as  to 
leave  little  or  practically  no  space  between  them. 
Such  Interstices  as  necessurllj  remain  Could  be 
tilled  with  sand.  •!  desired,  the  sand  being  spread 
upon  the  surface  and  left  to  pack  It  Sell  In  the 
Joints. 

No    286,444.     Paving    Block.    John   'I'.  Thomas. 
I  iav  Ion,    |\\  ,    Inventor;    patented    Sept.  26, 
1888;  application  tiled  Sepl    7.  1SS2 
The    main   features   ot    the   Invention    vveie  n 
paving  block  made  from  poller's  clay,  having  the 
•  ides  and  ends  tapering  siiejitlv  from  the  bottom 
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the  top.    The  blocks  were  also  provided  with 

srlocking  tongues  and  grooves. 

,  285,746.  Street  Pavement.  Virgil  A.  Gates 
and  Mordicai  Levi,  Charleston,  W.  Va.,  in- 
ventors; rjatented  Sept.  25,  1883;  application 
filed  July  21,  1883. 

'his  invention  is  described  above. 

.  296.131.  Paving  Block.  Robert  Campbell, 
Wheeling,  W.  Va.,  inventor;  patented  April 
1,  1884;  application  filed  Dec.  5,  1883. 

'he  pavement,  under  this  invention,  was  com- 

sed  of  a   series   of  fire   clay   bricks   and  an 

erposed  binder  of  af-phaltum  or  cement.  The 

i erred  form  for  the  brick  was  an  oblong  shape 

;h  beveled  sides. 

.  302,280.  Pavement.  John  Porter,  New 
Cumberland,  W,  Va.,  inventor;  patented  July 
22,  1884;  application  filed  May  24,  1884. 
rhis  invention  called  for  a  pavement  composed 
a  foundation,  consisting  of  a  layer  of  brick 
slabs  of  stone  or  vitreous  material,  laid  edge 
edge  on  their  sides  and  breaking  joint.  Above 


were  united  with  a  vitriflable  material  to  form 
the  bricks  or  blocks. 

No.  381,341.    Paving  block.    Reynolds  T.  Cowden, 
Leetonia,   O.,   inventor;   patented   April  17, 
1888;  application  filed  April  22,  1887. 
Under  this  invention  the  paving  block  con- 


m 


■■>  ■  ■ 


Fig.  4 — Gates  and   Levi  System. 


e  flooring  was  a  layer  of  sand  or  other  suitable 
iterial,  arched  along  its  upper  surface,  and  on 
is  sand  was  la.id  a  layer  of  paving  blocks  or 

>.  305,243.     Brick  Walk  or  Pavement.  Louis 
R.    Sassinot,    New   Orleans,    La.,  inventor; 
patented    Sept.    16,    1884;    application  filed 
Aug.  12,  1884. 
The  invention  related  primarily  to  a  method 
r  repairing  brick  walks  or  pavements  on  which 
e  brick  had  become  loose.   The  inventor  pro- 
sed to  raise  the  flat  laid  bricks  where  this 
regularity  occurred  and  to  turn  them  up  edge- 
ise  forming  a  chamber,  which  was  to  be  filled 
ith  sand  and  cement. 

a.  306,251.  Paving  Block.  William  B.  Hayden, 
Columbus,  O.,  inventor;  patented  Oct.  7, 
1S84;  application  filed  July  10,  1884. 

This  block  was  composed  of  a  composition  of 
■e  clay  or  other  refractory  or  vitriflable  ma- 
rial,  such  as  sand  and  alkaline  salts  or  flint 
id  alkalies,  which  were  formed  by  molds  in  a 
astic  condition  into  a  hollow  or  chambered 
)dy  having  an  imperforate  top  wall  and  vertical 
de  walls,  the  top  wall  having  a  series  of  in- 
intations,  after  which  the  structure  was  burned 
•  baked  until  vitrified. 

o.  314,022.  Brick.  William  Heard.  Brooklyn, 
N.  Y.,  inventor;  patented  March  17,  1885, 
application  filed  Aug.  29,  1884. 
This  brick  was  intended  mainly  for  wall  con- 
ruction.  It  was  provided  with  perforations  and 
de  grooves. 

b.  316,166.  Paving  Block.  William  C.  Murdock 
and  Edwin  F.  Murdock,  Washington,  D.  C, 
inventors;  patented  April  21,  1885;  applica- 
tion filed  Aug.  20,  1884. 

The  main  features  of  this  invention  were  a 
lock  having  two  opposite  sides  beveled  out- 
ardly  from  top  to  bottom,  while  the  other  sides 
'ere  bevelled  from  bottom  to  top.    A  special 
rpe  of  mold  was  used  for  forming  the  blocks. 
to.    333,576.      Pavement.      Levi    Warstler  and 
Albert  C.  Pontius,  Louisville,  O.,  inventors: 
patented  Jan.  5,  1886;  application  filed  June 
15,  1885. 

This  block  under  the  invention  consisted  of  a 
itrified  shell  which  was  filled  with  cement, 
rtificial  stone  or  other  material,  compressed  and 
ardened  in  the  shell. 

Jo.    360,928.     Paving    Brick    for    Stables,  etc. 
Charles    Goodman,    Tebbutt,  Bluntusham, 
England,  inventor;  patented  April  12,  1887; 
application  filed  Jan.  19,  1885. 
The  invention  provided  for  the  use  of  a  brick 

laving  in  its  upper  surface  rounded  projections 

omewhat  of  the  size  and  shape  of  the  ordinary 

loorknob. 

Jo.   364,928.     Paving   Block.     Sarah  M.  Hoyt, 

Chicago,    111.,    inventor;   patented   June  14. 

1887;  application  filed  Sept.  16,  1886. 
Under  this'  invention  the  block  was  to  be 
nade  of  cement  and  sand  run  into  a  mold  and 
illowed  to  harden,  or  it  could  be  made  from 
flay  and  baked.  The  block  was  intended  mainly 
or  sidewalks  and  was  to  be  made  in  lengths 
squal  to  the  width  of  the  walk.  The  block  was 
;o  have  a  crowned  upper  surface. 
*o.  374,118.    Brick  for  Paving.    Charles  James 

Dobbs,    Middlesbrough,    England,  inventor; 

patented    Nov.    29,    1887;    application  filed 

Dec.  23,  1886. 
This    invention    provides    for    a    method  of 
;onstructing  paving  blocks  from  blast  furnace 
scoria  or  slag. 

No.    378,825.     Paving   Tile.     Felix  Brannigan, 

New  York,  N.  Y.,  inventor;   patented  Feb. 

28,  1888;  application  filed  Feb.  14,  1887. 
The  tile  under  this  invention  was  formed  of 
iron  slag.  It  had  ribs  on  its  under  surface,  with 
irehed  grooves  between  the  ribs,  the  sides  of 
the  grooves  being  slightly  flaring  outward 
No.  379,926.    Clay  Block  for  Paving,  etc.  James 

C.  Anderson,  Highland  Park,  111.,  inventor; 

patented  March  27,   1888;   application  filed 

Aug.  6,  1887. 

This  invention  consisted  in  making  bricks  or 
blocks  for  paving  and  other  purposes  of  any 
desired  size  from  a  series  of  thin  or  compara- 
tively thin  slabs  made  from  dry  clay  powder 
under  great  pressure.    These  slabs  or  sections 


hav  ing  one  or 
a    backing  of 
naterial  applied 
ind   allowed  to 


sisted  of  a  metal  cap,  the 
more    anchors    attached,  with 
furnace  slag  or  other  suitable 
in   a   molten   or   plastic  stale 
harden. 

No.  388.694.    Construction  of  Pavements.  Israel 
L.  Landis,  Lancaster,  Pa.,  inventor;  patented 
Aug.  28,  1888;  application  filed  July  16,  1888. 
The  main  object  of  this  invention  was  to  pro- 
vide means  for  binding  the  bricks  constituting 
the  pavement  securely  in  place  upon  their  bed 
and  to  form  a  facing  at  the  junction  of  the  gut- 
ter and  pavement.    These  ends  were  to  be  ac- 
complished by  means  of  binding  plates  and  con- 
necting links. 

No.  392,277.  Interlocking  Tile  or  Paving  Block. 
Daniel  O.  Loy,  Monticello,  Ind.,  inventor; 
patented  Nov.  6,  1888;  application  filed  May 
11,  1886. 

The  main  idea  of  this  invention  was  to  provide 
blocks  which  were  adapted  by  their  conforma- 
tion and  various  arrangements  to  interlock  and 
interbind. 

No.    394,770.     Paving  Block.     Sarah   M.  Hoyt. 
Chicago,    111.,    inventor;    patented    Dec.  18, 
1888;  application  filed  Aug.  16,  1887. 
This  block  was  intended  mainly  for  sidewalk 
work.   It  was  composed  of  two  sections  in  com- 
bination, a  lower  arched  section  constituting  the 
base  and  provided  with  perforations,   and  an 
upper  solid  section  united  to  the  base. 
No.  398,939.    Paving  Block.    Lydia  J.  Cadwell, 
Chicago,   111.,   inventor;   patented  March  5, 
1889;  application  filed  Jan.  13,  1888. 
This  invention  consisted  primarily  in  a  pave- 
ment   composed   of   T-shaped   blocks    of  iron, 
burned  clay,  or'  other  suitable  material  laid  in 
alternately  reversed  positions,  so  that  they  over- 
lap each  other. 

No.    400,013.      Henry    Steinberg.  Washington, 
D.   C,  inventor;   patented  March  19,  1889; 
application  filed  Nov.  20,  1888. 
The  pavement,  under  this  invention,  was  com- 
posed of  a  series  of  rectangular  conduit-blocks, 
each  provided  with  an  opening  and  having  an 
overhanging  surface  plate  or  block  resting  partly 


Fig.  5 — McReynolds  Block. 


upon  the  adjacent  block,  m  combination  with 
rectangular   end   blocks   having  double-flanged 
surface-plates  resting  upon  the  exposed  ends  ot 
the  two  adjacent  and  parallel  series  of  blocks. 
No   400,767.    Street  Pavement.    Henry  S.  Hall- 
wood,  Columbus,  O.,  inventor;  patented  April 
2,  1889;  application  filed  Nov.  16,  1888. 
Under  this  invention  the  block  was  rectangular 
in  shape  and  had  continuous  horizontal  grooves. 
The  upper  edges  of  the  blocks  were  bevelled. 
When  the  blocks  were  laid  along  street  railway 
tracks,  the  blocks  adjacent  to  each  side  of  the 
tracks  had  their  ends  shaped  so  as  to  conform 
to  the  shape  of  the  rail. 

No.  400,997.    Paving  Block.    Robert  B.  Berne, 
Lexington,  Mo.,  inventor;  patented  April  9, 
1889;  application  filed  Sept.  21,  1888. 
The  block  was  made  as  follows:  A  series  of 
bricks',  usually  fire,  well  soaked  in  water  were 
arranged  in  a  mold  and  the  space  between  the 
bricks  filled  cement  grout.  The  top  of  the  bricks 
was  then  covered  with  mortar  which  was  trow- 
eled to  a  smooth  finish  in  the  mold  and  allowed 
to  harden.    After  hardening  the  block  was  re- 
moved from  the  mold  and  coated  with  coal  tar 
on  all  sides  except  the  top. 

No  401,030.  Pavement  and  Paving  Brick.  David 
Harger,  Des  Moines,  la.,  inventor;  patented 
April  9,  1889;  application  filed  Dec.  21,  1888. 
This  pavement  consisted  of  a  1  in.  foundation 
of  sand,  a  layer  of  tile  or  brick  laid  flatwise  upon 
said  sand,  a  second  layer  of  sand  1  in.  thick  and 
a  layer  of  brick  or  block  set  upon  second  layer 
in  an  upright  position.  The  brick  or  block  had 
a  longitudinal  groove  in  its  bottom  and  an 
enlarged  base  projecting  on  each  side,  a  reduced 
upper  portion  being  provided  with  vertical  pro- 
jections or  ribs  on  each  side  of  the  brick  for 
equalizing  the  spaces  between  the  bricks  or 
blocks  when  set.  These  spaces  were  filled  with 
sand  or  like  material. 

No.   401,361.     Paving  Block.     William  McRey- 
nolds and  John  W.  McReynolds,  Cleveland, 
O.,  inventors:  patented  April  16,  18S9;  appli- 
cation filed  Feb.  9,  1889. 
This  invention  is  described  elsewhere  in  this 

£irt  iclc 

No  401,492.    Paving  Block.    George  M.  Graham, 
Cleveland,  O.,  inventor;  patented  April  16, 
1889;  application  filed  Nov.  30,  1888. 
This  invention  relates  to  building  blocks  or 
material  for  various  architectural  purposes,  as 
well  as  for  street  and  sidewalk  pavements.  It 
consisted  of  compressed,  dried,  and  hardened 
blocks  of  a  prismatic  form,  which  could  either  be 
used  separately  or  in  a  group  of  smaller  blocks, 
forming  one  homogeneous  solid  block  of  artificial 
stone. 

No.  401,752.  Mordicai  Levi,  Charleston,  W.  Va.. 
inventor;  patented  April  23,  1889:  application 
filed  Nov.  19.  1888. 


The  pavement  as  constructed  under  this  in- 
vention of  a  layer  of  comminuted  stone,  such  as 
broken  stone  or  slate,  gravel  or  sand.  Upon 
this  was  placed  a  layer  composed  of  asphalt 
or  its  equivalent  tar  suitably  prepared  and  mixed 
with  any  comminuted  material  capable  of  giving 
the  layer  bulk  and  consistency,  such  as  pulver- 
ized stone  or  slate,  sand,  ground  bark,  sawdust 
or  wood  pulp.  Upon  t his  was  a  layer  of  sand, 
and  then  came  the  surface  layer  of  hard-burned 
brick,  stone,  paving  blocks,  wood,  or  other 
suitable  material. 

No.    402,897.    Paving   Block.     James   L.  Breed, 
Syracuse,  N.  Y.,  inventor;  patented  May  7, 
1889;  application  filed  Dec.  3,  1888. 
This    block   was   composed   of   vitrified  clay 
and  formed  rectangular,  and  with  grooves  and 
beveled  edges  all  formed  in  the  top  and  bottom 
faces  of  the  block  and   extending  lengthwise. 
The  end  faces  of  the  block  were  each  in  a 
uniform  plane  throughout  at  right  angles  to  the 
top  and  bottom  faces  of  the  block. 
No.  411,010.     Paving  Brick.    Horace  B.  Camp, 
Tallmadge,  O.,  inventor;  patented  Sept.  17, 
1S89;  application  filed  May  2,  1889. 
The  main  feature  of  this  invention  called  for 
a  paving  brick  having  on  one  side  one  or  more 
serrated  ridges. 

No.    421,618.     Pavement.     John    S.  Schaeffer, 
Newark,  N.  J.,  inventor;  patented  Feb.  18, 
1890;  application  filed  Aug.  18.  1888. 
The  inventor  constructed  his  bricks  or  blocks 
either  rectangular,  circular  or  polygonal,  with 
projections  on  the  outer  sides  or  edges  to  secure 
uniform  spacing  between  them  when  laid  in  a 
pavement.    These  bricks   or  blocks  were  also 
made  with  central  cavities  or  hollow  centers. 
No.    422,6f»0.     Paving   Block.     Phineas  Arnold, 
Canal  Dover,  O.,  inventor;  patented  March  4, 
1890;  application  filed  Jan.  11,  1890. 
,  This  invention  consisted  in  providing  a  block 
which  had  on  one  of  the  vertical  sides  a  hori- 
zontal channel,  which  was  intersected  by  two 
vertical  channels  extending  to  the  upper  portion 
of  the  block;  the  end  of  the  block  had  horizontal 
end  channels  of  less  depth  than  the  channels  on 
the  side  of  the  block.    The  upper  edges  of  the 
block  were  beveled  for  the  purpose  of  providing 
a  conduit  into  which  the  cement  or  binding  ma- 
terial could  be  poured  to  fill  the  vertical  and 
horizontal  channels,  as  well  as  provide  a  foot- 
hold for  draft-animals. 

No.  426,430.  Paving  Brick.  Frank  Buettner  and 
Frank  Orlikowski,  Cleveland,  O.,  inventors; 
patented  April  29,  1890;  application  filed  Jan. 
16,  1890. 

Under  this  invention  the  paving  brick  had  a 
rib  along  the  lower  edge  at  one  side.  It  also  had 
a  recess  at  one  end  terminating  in  a  shoulder. 
No.  42S.037.    Artificial  Paving  Stone.    Walter  W. 
Booth,  Elmsford,  N.  Y.,  inventor;  patented 
May  13.  1890;  application  filed  Aug.  12,  1889. 
The  main  feature  of  this  invention  consisted 
of  a  composite  block  of  unglazed  vitrified  matter 
wherein     non-vitrifiable     and  disintegratable 
bodies  of  incombustible  matter  of  substantially 
uniform   size  and  regularly  distributed   in  the 
mass  were  embodied  or  embedded  and  confined. 
No  436,989.    Paving  Block.    David  E.  McDowell, 
Columbus.  O..  inventor;  patented  Sept.  23, 
1890:  application  filed  Jan.  2,  1890. 
The   blocks'  under  this   invention   had  their 
lower  and  upper  edges  beveled.   The  sides  of  the 
blocks  were  also  provided  in  each  side  of  the 
center  with  a  longitudinal  bevelled  groove.  The 
space  between  the  two  grooves  forming  a  central 
longitudinal  rib.  When  laid  the  tar  filled  entered 
the  spaces  between  the  blocks  forming  a  longi- 
tudinal triangular  key  with  its  apex  extending 
toward  the  surface  of  the  block. 
No.  438,046.    Street  Pavements.    Hugh  B.  Alex- 
ander, Geneva,  111.,  inventor;  patented  Oct.  7. 
1890;  application  filed  May  19,  1890. 
The  primary  object  of  this  invention  was  to 


Fig.  6 — Culver  Block. 


provide  a  burnt  clay  foundation  for  a  wearing 
surface  of  brick,  wood,  stone,  etc.  In  construct- 
ing this  foundation  a  layer  of  large  fragments  or 
burnt  clay  was  spread  to  a  depth  of  4  or  o  ins. 
and  rolled.  After  the  large  fragments  had  been 
pressed  into  a  homogeneous  mass  a  layer  or 
smaller  fragments  or  screenings  to  a  depth  or 
2  or  3  ins.  was  spread.  This  stratum  of  screen- 
ings was  lightly  moistened  from  a  sprinkling 
cart  or  hose  and  the  roller  applied  as  before. 
If  required,  a  third  layer  of  still  finer  screenings 
was  applied  and  rolled  after  moistening.  Before 
putting  down  the  wearing  surface  when  a  block 
or  brick  was  used,  a  thin  layer  of  burnt  clay 
screenings  or  pulverized  burnt  clay  was  spread 
over  the  prepared  foundation  in  which  to  bed  the 
blocks  The  blocks  or  bricks  were  then  laid  In 
the  usual  manner  adapted  for  each  kind  of  ma- 
terial, using,  however,  only  one  course  of  brick 
when  that  material  was  used  for  a  wearing  sur- 
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face.  Into  the  joints  and  interstices  between  the 
blocks  burnt  clay  screenings  were  then  tamped, 
finishing  with  hot  tar  or  other  similar  composi- 
tion. 

No.  447,612.    Paving  Brick.    Athelstan  O.  Jones, 
2,anesville,  O.,  inventor;  patented  March  3, 
1891;  application  filed  June  26,  1890. 
This  paving  brick  had  rounded  upper  edges 
with  diagonal  grooves  upon  one  side  and  vertical 
grooves  upon  the  other,  the  grooves  running  out 
at  the  top  into  the  rounded  portion,  but  stopping 
short  of  the  bottom  edge. 

No.    448,658.     Street   Pavement.     John  Lynch, 
Washington,  D.  C,  inventor;  patented  March 
24,  1891;  application  filed  June  16,  1890. 
Under  this  invention  the  brick  was  made  of 
the  regulation  brick  size  and  shape,  with  the 
exception  that  it  had  a  narrow  ledge  or  shoulder 
formed  on  both  sides  at  exactly  the  center  line. 
This  ledge  was  %  in.  in  width  and  ran  length- 
wise of  the  brick  from  end  to  end.    The  bricks 
were  laid  either  with  their  narrow  edges  upward 
in  which  case  the  joints  were  filled  with  gravel 
and  tar  or  asphalt,  or  they  were  laid  in  alter- 
nately reversed  position  forming  close  joints. 
No.  450,286.    Method  of  Preparing  a  Continuous 
and  Solid  Tiling.    Louis  Enricht,  New  York, 
N.   Y.,    inventor;    patented   April   14,  1891; 
application  filed  June  24,  1889. 
This  invention  applies  mainly  to  tile  used  for 
flooring  and  similar  purposes. 
No.    466,351.     Paving    Block.     Mordicai  Levi, 
Charleston,  W.  Va.,  inventor;  patented  Jan. 
5,  1892;  application  filed  Feb.  12,  1891. 
The  main  features  of  this  pavement  were  base 
blocks  provided  with   grooves  on  their  upper 
faces,  combined  with  a  surface  block  having  a 
central  projection  adapted  to  pass  between  the 
walls  of  the  base  blocks,  and  grooves  or  beads 
in  the  surface  block  adapted  to  the  formations 
on  the  base  blocks. 

No.  468,839.     Paving  Block.     Louis  A.  Steiger 
San  Jose,  Cal.,  inventor;  patented  Feb.  16, 
1892;  application  filed  June  13,  1891. 
This   invention  covered  a   compound  paving 
block  composed  of  an  upper  portion  and  a  lower 
portion,  each  rectangular  in  horizontal  section, 
each  portion  being  similar  in  size  and  shape  and 
each  portion  had  all  its  sides  and  ends  beveled 
in  the  same  direction.    The  smaller  face  of  one 
portion   was  united   integrally     and  centrally 
with  the  larger  face  of  the  other  portion,  so  as 
to  form  projecting  offsets  adapted  to  fit  against 
and   to   interlock  with  corresponding  adjacent 
blocks. 

No.  46S.839.    Interlocking  Brick.    Louis  A.  Stei- 
ger, San  Jose,  Cal.,  inventor;  patented  Feb. 
16,  1892;  application  filed  June  13,  1891. 
No.  470,377.    Building  or  Paving  Block.  George 
M.  Graham,  Chicago,  111.,  inventor;  patented 
March  8,  1892;  application  filed  May  11,  1891. 
This  invention  relates  to  that  type  of  building 
or  paving  blocks  the  abutting  sides  or  surfaces 
of  which  are  provided  with  counterpart  projec- 
tions and  recesses,  so  as  to  interlock  together 
and  be  held  in  proper  position  or  alignment. 
No.    472,590.     Interlocking  Block  for  Building, 
Paving,   Etc.     Charles  E.   Simpson,  Ports- 
mouth, O.,  inventor;  patented  April  12,  1892; 
application  filed  Dec.  2,  1891. 
The  block  was  formed  of  two  wedge  frusta 
joined  side  by  side,  inclined  on  opposite  direc- 
tions, and  terminating  in  parellel  planes  con- 
stituting opposite  bounding  surfaces. 
No.  475,924.    Paving  Block.    Stephen  Breden  and 
James   Sheridan,   Franklin,    Pa.,  inventors; 
patented  May  31,  1892;  application  filed  Sept. 
4,  1890. 

The  idea  of  this  invention  was  to  provide  a 
block  which  did  not  require  a  foundation  other 
than  the  earth  subsurface.  The  block  con- 
sisted of  a  shallow  metallic  pan  about  3  ft.  by  6 
ft.  in  which  the  bricks  were  laid.  The  spaces 
between  the  bricks  were  filled  with  cement,  pro- 
ducing a  solid  block. 

No.  478,612.  Paving  Brick.  De  Haven  Lance, 
New  Cumberland,  W.  Va.,  inventor;  patent- 
ed July  12,  1892;  application  filed  April  5, 
1892. 

The  brick,  under  this  invention,  was  rectan- 
gular in  form.    Upon  one  of  the  vertical  sides  or 
faces  of  the  brick  were  formed  one  or  more  ribs' 
or  projections  extending  from  top  to  bottom  of 
the  brick  and  serving  by  contact  with  the  flat 
side  of  an  adjoining  brick  to  insure  the  separa- 
tion of  bricks  for  the  Introduction  of  the  cement 
or  waterproof  filling  usually  employed  in  laying 
this  class  of  pavements.    In  the  opposite  vertl- 
face  nt  the  brick  about  midway  of  Hie  height 
of  the  same  was  formed  a  longitudinal  groove  or 
channel  extending  from  end  to  end  of  the  brick. 
No.  481,756.    Brick  Pavement.    John  R,  Halde- 
tnan    Normal,   III.,   Inventor;  patented  Aug 
30,  1  s:»2 ;  application  tiled  Oct.  24,  1891. 
Th<-  pavement  was  constructed  as  follows:  The 
roadbed   was   packed  and   well   rolled,   and  upon 
Ihls  l>ed  was  placed  diagonally  across  the  street 
the  first  layer  of  bricks,  preferably  substantially 
nquarc  hrleks,  about  S  Ins.  by  8  Ins.  and  nbout 
■>  Ins    thick.    These  bricks  were  laid  Hat  and  In 
,  |,,  .    eonlaef    with  each   other.     This   layei  was 
then  covered  and  the  Joints  filled  with  asphalt 
or  any  other  suitable  substance    such  as  a  ce- 
ment   composed   of   coal   tar,   shellac,  brimstone, 
and    Portland    cement,   or   an   analogous  plastic 
cement       I'pon   Ihls   layer   was   sifted   dry  sand 
and  upon  Ihls  was  laid  a  second  layer  of  bricks 
,i    r,n   .  I:-'    lengl  hwli  c  iic  tosh   I  he   si  I  eet,  with 
H,,.|,  ,.nd"  touching  each  other  and  the  bricks  a 
slight   distance  apart.     They  were  set  to  break 
lOintl  In  the  usual  way,  and  then  Into  the  Joints 
i, etwee, i   the   hrlckH  was  poured  n   little  cement 
to  till  up  but  a  Utile  lit  the  bottom,  and  on  this 
waa  noured  Band  to  fill  up  the  Joint*. 
No    4 w;  :::.«;.     Artificial  Ulock     for  Pavements. 
liiMd  P   Sanders.  Wllllnmspoi  t,  Pa..  Invctit- 
,,,      patented    Nov.    i:,,    \W.\2,   application  tiled 
Ian.  I,  1HD2. 


This  paving  block  was  composed  of  an  upper 
wearing  surface  of  artificial  stone,  which  was 
interlocked  with  a  lower  body  portion  composed 
of  hard-burned  clay,  having  intermixed  therein 
stone  which  was  ground  to  a  small  size.  The 
block  was  provided,  also,  with  tongue  and  groove 
upon  its  sides  adapted  to  interlock  with  adjacent 
similar  blocks. 

No.  487,652.     Paving  Brick.     Leslie  C.  Turley, 
Portsmouth,  O.,  inventor;  patented  Dec.  6, 
1892;  application  filed  June  23,  1892. 
This  invention  provided  for  a  paving  block 
having  on  one  side  a 'longitudinal  recess  extend- 
ing the  length  of  the  brick  and  on  the  other  side 
a  corresponding  longitudinal   rib.     In  addition 
one  of  the  sides  had  a  series  of  welts  in  relief. 
No.  496,201.    Sidewalk  or  Building  Block.  Frank 
C.  Klinder,  Sheboygan,  Wis.,  inventor;  pat- 
ented April  25,  1893;  application  filed  May  11, 
1892. 

The  block  consisted  of  a  center  of  hard  burned 
brick  and  a  veneer  of  artificial  stone. 
No.   510,259.     Pavement.     William   F.  Higgins, 
Portland,   Ore.,   inventor;   patented  Dec.  5, 
1893;  application  filed  May  27,  1893. 

The  main  features  of  this  were  the  combina- 
tion of  interlocking  prismoidal  blocks  in  con- 
junction with  a  concrete  supporting  foundation 
and  boundary  curbs,  and  a  grouting  of  cement, 
asphaltum  or  other  suitable  material  whereby 
the  blocks  were  interlocked  and  interdependent 
upon  each  other  for  support. 

No.  511,304.     Paving  Block.     Elijah  T.  Mapel. 
Antioch,   Cal.,   inventor;   patented  Dec.  19, 
1893;  application  filed  Feb.  17,  1893. 
The  paving  block  consisted  of  a  body  having 
vertical  openings,  a  layer  of  bituminous  sub- 
stance at  the  bottom  of  the  openings,  a  layer  of 
sand  resting  on  the  layer  of  bituminous  sub- 
stance, and  a  second  layer  of  bituminous  sub- 
stance resting  on  the  layer  of  sand  and  extend- 
ing to  the  top  of  the  vertical  opening. 
No.  511,497.    Pavement.    George  E.  Blaine,  Al- 
liance, O.,  inventor;  patented  Dec.  26,  1893; 
application  filed  Feb.. 9,  1893. 
The  intention  of  the  invention  was  to  provide 
an  interlocked  pavement.      This  was  accom- 
plished by  making  the  bricks  with  ledges  and 
corresponding  offsets. 


Fig.  7 — Pavement  Constructed  wi-h 
Dunn  Block. 

No.  511,497.    Pavement.    George  E.  Blaine,  Al- 
Streets,  Etc.,  and  Blocks  Therefor.  Joseph 
S.  Winter,  Montgomery,  Ala.,  inventor;  pat- 
ented Jan.  2,  1894;  application  filed  Dec.  '6< 
1892. 

The  principle  involved  in  this  invention  was  to 
provide  for  drainage  down  through  the  pave- 
ment instead  of  over  it,  and  the  primary  object 
was  to  secure  this  sub-pavement  drainage  by 
constructing  the  pavement  so  that  water  could 
pass  through  it,  and  yet,  so  that  it  could  stand 
the  wear  of  travel,  provision  being  made  be- 
neath for  carrying  off  the  water. 
No.  529,952.  Paving  Blocks.  Irvin  G.  Poston, 
Veedersburg,  Ind.,  inventor;  patented  Nov. 
27,  1894;  application  filed  Aug.  27,  1894. 

This  invention  consisted  of  a  paving  block 
having  in  each  of  its  opposite  vertical  faces  two 
horizontal  grooves  intersected  by  vertical  trans- 
verse grooves  that  ran  out  to  the  upper  and  low- 
er edges  of  the  block.  It  was  intended  that  the 
filling  of  melted  pitch,  that  was  poured  between 
the  blocks  when  laid  in  the  pavement,  would 
thus  gain  access  to  the  horizontal  grooves  and 
form  a  locking  key  embedded  partly  in  the 
groove  of  one  block,  and  partly  in  the  coinciding 
groove  of  the  next  adjacent  block. 
No.  049,144.  Paving  Brick.  Adolph  C.  Stich,  In- 
dependence. Kan.,  inventor;  patented  May  X, 
1900;  application  filed  Jan.  11,  1900. 

Briefly  staled,  this  invention  consists  of  a  pav  - 
ing brick  or  block  having  its  two  longitudinal 
halves  slightly  offset  from  eac  h  other,  so  that 
when  two  bricks  were  laid  side  by  side  the  upper 
longitudinal  half  of  one  brick  would  overlap  and 
rest  upon  the  lower  longitudinal  half  of  the 
other  Knob  brick  was  further  provided  with  a 
series  of  spacing  lugs  or  projections  formed  on 
the  opposite  sides,  the  lugs  being  so  placed  as  to 
occupy  positions  of  least  danger  In  respect  to 
breakage  during  the  manufacture  and  subse- 
quent  handling  of  the  brick. 

No.  071,072.     Paving  Block.     Ileuben  D.  Culver, 
Veedersburg.    Ind..    Inventor;   patented  May 
HI.    I9iil;  application  llled  .Ian.  31,  1901. 
A  description  of  this  Invention  Is  given  above 
No    <;sl.s::4.     lirlck  or  Block   Pavement.  Cyrus 
Is .  Poller.  Buffalo,  N.  Y.,  Inventor;  patented 
Sept    ::,   1901  ;  application  tiled  (  tel.  11,  1900. 
The  brick  block  under  this  Invention  was  pre- 
ferably hexagonal  In  shape.  It  was  provided  with 
in  enlarged  base  forming  a  shoulder  or  offset  a ' 
the  upper  end  of  the  base  and  extending  around 
the  brick,  so  that  when  the  brick  were  arranged 
side  by  side  an  Irregular  Joint  or  channel  was 
formed  between  that  portion  of  the  brick  above 
the  base  and  the  offset.    The  brick  was  also  pro- 
vided with  a  bottomless  air  chamber,  formed  In 
the   lower   portion,   and   with  a   vent  extending 
from  the  nlr  chamber  to  the  outside  of  the  brick 
above  the  shoulder  and  upper  part  of  the  brick 


into  a  channel  when  the  brick  was  placed  in  po^ 
sition  for  forming  a  pavement. 
No.  687,106.    Paving  Block.    David  W.  Anderson 
Richmond,  Va.,  inventor;  .patented  Nov.  19, 
1901;  application  filed  March  29,  1901. 
This  invention  relates  to  combined  ventilated 
and  drained  brick-tile  paving  blocks  for  side- 
walks, streets,   floors  and  other  purposes.  In 
carrying  out  the  invention  a  brick  tile  or  hollow 
skeleton  form  pointed  with  tongue  and  groov« 
connections  was  used. 

No.  710,062.    Paving  Brick  or  Block.    William  J. 
Leary.    Buffalo,    N.    Y.,    inventor;  patentee 
Sept.  30,  1902;  application  filed  Feb,  10,  1902 
The  object  of  this  invention  is  to  produce  a 
paving  brick  or  block  having  an  air  chamber 
in  its  base  or  under  side  and  an  air  vent  open- 
ing or  channel  extending  through  the  central  oi 
main  body  portion  of  the  brick  or  block  and  tc 
provide  means  for  preventing  the  thin  cement  or 
grout  which  is  usually  poured  into  the  crevices 
or  spaces  between  the  bricks  from  filling  the  air, 
chambers,  and  thus  destroying  the  insulating 
properties  of  the  brick  or  block. 
No.  775,905.    Paving  Brick.    Alvin  F.  Knobloch 
Detroit,  Mich.,  inventor;  patented  Nov.  22 
1904;  application  filed  June  20,  1904. 
One  of  the  main  objects  of  this  invention  was 
to  provide  means  by  which  the  bricks  would  al- 
ways be  spaced  when  laid  so  as  to  receive  the 
filler.    The  lateral  faces  of  the  bricks  were  pro- 
vided with  two  sets  of  lugs,  a  long  lug  being 
in  the  middle  of  each  set  and  small  lugs  at  each 
end.  Between  the  two  sets  of  lugs  was  a  par 
allel  longitudinally  extending  groove. 
No.,  777,858.     Road  or  Pavement.     Frederic  J. 
'Nash,  New  York,  N.  Y.,  inventor;  patented 
Dec.  20,  1904;  application  filed  April  6,  1903. 
The  pavement  as  constructed  under  this  inven 
tion  consisted  of  a  lower  layer  made  essentially 
of  sand-lime  brick  blocks,  and  upper  wearing 
layer  and  an  intermediate  layer  made  of  sand 
lime  brick  concrete. 

No.   777,859.     Road  or  Pavement.     Frederic  J 
Nash,  New  York,  N.  Y.,  inventor;  patented 
Dec.  20,  1904;  application  filed  June  12,  1903. 
This  pavement  consisted  of  a  foundation  layer 
af  hard  burned  or  non-vitrous  brick  block  prefer- 
ably of  the  size  of  foot  cubes  laid  in  cement  upon 
the  prepared  earth  roadbed.    Upon  this  founda- 
tion layer  was  placed  a  superposed    layer  of 
smaller  non-vitrous  hard  burned  brick  blocks, 
preferably  breaking  joint  with  the  lower  blocks. 
No.   777,860.     Road  or  Pavement.     Frederic  J. 
Nash,  New  York,  N.  Y.,  inventor;  patented 
Dec.  20,  1904;  application  filed  June  12,  1903. 
This  pavement  was  similar  in  construction 
to  the  one  described  under  patent  No.  777,859, 
granted  Mr.  Nash,  about  the    only  difference 
being  that  sand-lime  brick  blocks  were  used. 
No.   777,861.     Road  or  Pavement.     Frederic  J 
Nash.  New  York,  N.  Y.,  inventor;  patented 
Dec.  20,  1904;  application  filed  Nov.  25,  1903 
Under      this       invention      the  foundation, 
consisted  of  blocks  in  the  form  of  cubes,  prefer- 
ably 1  ft.  square.     Extending  from  one  face  of 
each  block  to  directly  opposite  face  was  a  hole 
These  blocks  were  placed  in  the  earth  roadbed. 
The  spaces  between  the  blocks  being  filled  with 
cement  mortar.    Sand  was  then  spread  over  the 
foundation  layer  of  blocks,  filling    the  holes, 
enough  sand  being  spread  on  the  blocks  to  form 
an  intermediate  layer  or  sand  about  1   in.  in 
depth.    Over  the  layer  of  sand  was  then  placed 
the  surface  layer  of  any  suitable  material. 
No.  777,862.    Pavement  for  Roads    and  Other 
Uses.    Frederic  J.  Nash,  New  York,  N.  Y. 
inventor;  patented  Dec.  20,  1904;  application 
filed  Aug.  4.  1904. 
The  road  in  its  simplest  form,  under  this  in 
vention,   consists  of  a  foundation  layer  which 
rests  upon  the  soil  or  other  underlying  surface 
and  consists  of  sand-lime  blocks  fitted  and  pre- 
ferably cemented  together,  upon  this  a  layer  1 
or  2  ins.  thick  of  sand,  and  upon  this  a  wearing 
surface  of  bricks  or  blocks,  preferably  of  devit 
rifled  brick,  or  in  lieu  of  it  hard  burned  but  non 
vitreous  brick,  or  as  an  inferior  substitute  for 
the  surface  blocks  of  sand-lime  brick. 
No.  829,480.    Paving  and  Building  Block.  Edwin 
II     Mills.   Columbus,  O.,   inventor;  patented 
Aug  2S   1900;  application  filed  June  26,  1905. 
One  of  the  main  features  of  this  invention  is 
in  providing  a  block  having  two  wearing  surfaces 
and  constructed  with  flanges  on  three  or  more  oi 
its  sides. 

No  862  012.  Construction  of  Brick  Pavements. 
Joseph  M.  Perkins.  Memphis,  Tenn.,  invent- 
or; patented  July  30,  1907;  application  tiled 
Aug.  6.  1906.  ,  . 

The  main  features  of  this  invention  consist  In 
the  use  of  a  very  hard  tiller  and  the  provid- 
ing of  means  b\  which  the  .joints  will  be  oi  equal 
width.  To  obtain  the  latter  the  bricks  are  pro- 
vided with  a  central  lug  on  one  end  and  four 
lugs  on  the  face  The  Joints  between  the  bricks 
are  tilled  with  melted  glass.  In  constructing  this 
pavement  a  bed  of  cement  is  first  laid  upon  tne 
prepared  ground.  This  is  followed  by  a  bed  Oi 
sand  of  desired  depth,  and  on  the  sand  bed 
sheets  of  building  pape.'  are  laid,  and  the  hrlCKS 
are  laid  upon  the  paper.  The  idea  ot  the  paper 
is  that  by  laving  the  bricks  thereon  It  l»-ovlde* 
for  a  smoother  wearing  surface  than  If  tne 
bricks  were  laid  directly  upon  the  sand  bed. 
\, ,  sSO  312  SI  reel  oi  Koadway  SI  rueture 
Nathaniel  Baton.  Bed  Jacket,  W.  Vn  .  In- 
ventor: patented  Feb.  25,  1908;  application 
tiled  May  (i,  1907.  ... 
The  main  features  of  Ibis  Invention  consul 
In  the  providing  of  a  metal  bracing  fiamewOTK 
for  the  materials  composing  the  road  structure 
This  framework  comprises  longitudinal  string- 
ers iirranged  at  or  adjacent  the  side  of  the  roan 
and  disponed  In  parallel  relation  with  earn 
other  and  the  ceiietral  longitudinal  line  of  tlic 

roadbed.    These  stringers  in   may  be  of  an} 

suitable  length  and  are  connected  at  Intel \ai«. 
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y,  at  eight  or  more  feet  apart,  by  transverse 
>  bars  which  pass  through  and  are  embedded 
the  bed  or  substructure, 
o.  889,692.    Pacing  Block.    Henry  A.  Kratzer, 
Clearfield,   Pa.,  inventor;  patented  June  2, 
190S;  application  filed  Dec.  19,  1907. 
These  paving  blocks  are  alike  in  construction 
id  are  preferably  made  of  vitrified  material, 
ach  block  is  provided  with  straight,  parallel 
ids,  a  straight  outer  side  at  right  angles  to 
e  ends,  and  an  inner  side  made  V-shaped, 
o.  916,693.     Pavement.     William   H.  Fulcher, 
Oakland,  Cal.,  inventor;  patented  March  30, 
1909;  application  filed  Aug.  5,  1907. 
Under  this  invention  the  pavement  consists  of 
olded    rectangular    blocks    having  approxi- 
ately  even  height  and  having  a  length  equal 
a  plurality  of  diameters,  the  blocks  having 
ngitudinal  V-shaped  channels  extending  along 
eir  long  sides  only,  and  the  bottom  faces  are 
ade  wider  than  the  top  faces.  Rectangular 
olded   bars  extend  from  end   to   end  of  the 
ocks,   fitting  loosely  in  channels.     Filling  of 
ment  around  the  bars  is  also  provided, 
a.  918, 9S0.    Wire  Cut  Brick.    Frank  B.  Dunn, 
Conneaut,  O.,  inventor;   patented  April  20, 
1909;  application  filed  March  13,  1908. 
A  description  of  this  invention  is  given  above, 
j.   926,062.     Paving  Block.     William  Hanley, 
Bradford,  Pa.,  inventor;  patented  June  22, 
1909;  application  filed  Feb.  9,  1909. 
Under  this  invention  the  blocks  are  provided 


with  two  bosses  or  projections  on  one  side. 
When  the  blocks  are  laid  these  bosses  enter 
corresponding  depressions  in  the  adjoining 
block. 

No.  929,210.  Street  Paving  Brick.  Frank  W. 
Grebe,  Philadelphia,  Pa.,  inventor;  patented 
July  27,  1909;  application  filed  Feb.  8,  1909. 
In  these  blocks  one  longitudinal  edge  of  each 
brick  or  block  is  formed  with  a  plurality  of 
spaced  vertically  disposed  seating  grooves 
adapted  to  receive  correspondingly  shaped 
tongues  extending  laterally  from  the  longi- 
tudinal edge  of  a  mating  brick  or  block  when 
several  blocks  are  laid  to  form  a  roadbed  or 
pavement.  Extending  laterally  from  each  brick 
or  block  between  the  seating  grooves  and  also 
between  the  grooves  and  the  adjacent  ends  of 
the  block  are  vertically  disposed  ribs  which 
bear  against  the  smooth  unobstructed  surface 
of  a  mating  block  and  serve  to  space  the  blocks, 
Each  brick  or  block  is  also  provided  with  a 
circumferential  groove  which  registers  with  the 
corresponding  groove  of  a  mating  brick  or 
block  to  form  a  substantially  cylindrical  mortar 
joint  or  lock. 

No.  930,153.    Paving  Block.  Samuel  Butz,  Easton, 
Pa.,  inventor;  patented  Aug.  3,  1909;  appli- 
cation filed  Feb.  17,  1909. 
This  block  is  composed  of  two  sections.  The 
lower  portion  or  base  is  designed  to  be  con- 
structed  of   cement,    artificial    stone   or  other 
plastic  material  and  while  the  upper  portion  or 


section  of  the  body  may  be  constructed  of  the 
same  material  as  the  lower  section  or  portion, 
it  is  also  designed  to  use  asphalt,  wood,  or 
other  material  in  the  construction  of  the  upper 
portion  of  the  paving  block.  The  upper  section 
is  rectangular  in  shape  and  is  provided  with 
vertical  side  edges.  The  lower  portion  is  tapered 
downwardly  and  is  provided  with  inclined  side 
edges. 

No.  933,521.  Paving  Block.  David  Atherton, 
Philipsburg,  Pa.,  inventor;  patented  Sept.  7, 
1909;  application  filed  Nov.  3,  1908. 
Under  this  invention  the  paving  blocks  are 
alike  in  construction  and  are  arranged  in  trans- 
verse courses  in  such  a  manner  that  the  blocks 
in  successive  courses  break  joints,  and  the  joints 
of  all  the  courses  extend  in  a  zigzag  line,  trans- 
versely of  the  roadbed.  In  order  to  accomplish 
this  result,  each  block  has  both  sides  made  V- 
shaped,  so  that  the  half  of  the  side  of  a 
block  in  one  course  fits  a  corresponding  half 
of  a  block  in  the  adjacent  course.  The  halves  of 
one  V-shaped  side  of  each  block  are  provided 
with  vertically  disposed  spacing  ribs. 

No.    944,652.     Pavement.     William    H.  Baker, 
Sugarcreek,  O.,  inventor;  patented  Dec.  28, 
1909;  application  filed  July  17,  1909. 
The  main  object  of  this  invention  is  to  pro- 
vide such  a  method  of  underdrainage  as  will 
dispense  with  the  roadbed  of  gravel,  crushed 
stone  or  like  material. 


WATER-WORKS     AND     SEWERS  SECTION 


he    Municipal    Water  Purification 

Plant  of  Grand  Rapids,  Michigan.* 

rhe  filtration  plant  now  being  constructed 
■  the  city  of  Grand  Rapids  is  the  outgrowth 

a  project  which  was  first  seriously  under- 
:en  some  twelve  years  ago.  Messrs.  Allen 
izen  and  Samuel  M.  Gray,  consulting  engi- 
:rs,  recommended  to  the  city  the  construc- 
n  of  a  sand  filtration  plant,  the  supply  to 

taken  from  the  Grand  river.    Some  three 

four  years  ago  Mr.  L.  W.  Anderson,  city 
»ineer  of  Grand  Rapids,  and  Mr.  John  W. 
vord,  consulting  engineer,  prepared  a  re- 
rt  in  much  detail  in  reference  to  securing 
supply  from  Lake  Michigan.  Both  of  these 
)jects  failed,  largely  on  account  of  the  cost 
it  would  have  been  involved  in  construc- 
n.  In  1909  Messrs.  Hering  &  Fuller  were 
ployed  to  report  upon  the  best  available 
:thod  of  securing  a  new  water  supply  for 
:  city.  They  advised  in  February,  1910,  the 
istruction  of  a  mechanical  filter  plant  hav- 
f  a  capacity  of  20  million  gallons  daily  for 
rifying  the  water  of  the  Grand  river,  and 
it  a  complete  water-softening  plant,  to- 
ther  with  all  the  necessary  appurtenances, 
iluding  reaction  and  coagulating  reservoirs, 

built  for  preparing  the  water  for  filtration. 

clear-water  reservoir  of  3  million  gallons 
)acity  was  also  recommended, 
[n  the  interval  between  the  reports  made  by 
sssrs.  Hazen  and  Gray  and  by  Hering  & 
iller,  two  important  changes  occurred  affect- 
\  the  quality  of  the  water  in  the  Grand 
er  at  Grand  Rapids.  One  of  these  was 
:  removal  in  1908  of  the  sewage  from  the 
ldiers'  Home,  which  now  enters  an  exten- 
>n  of  the  city  sewerage  system.  The  other 
is  the  enactment  of  a  law  by  the  legisla- 
te of  Michigan  providing  for  the  elimina- 
n  of  pollution  from  the  waters  of  the 
and  river  for  some  distance  above  the  city. 
From  110.000  to  115,000  people  are  depend- 
t  upon  the  municipal  plant  for  their  water 
?ply.  The  river  at  Grand  Rapids  has  a 
linage  area  of  about  4,800  square  miles, 
i  its  watershed  is  a  considerable  rural  pop- 
ition,  and  also  an  average  of  perhaps  20 
)ple  per  square  mile  resident  in  villages  and 
ies.  Jackson  and  Lansing  are  the  only 
ge  cities  on  the  watershed,  the  former  of 
lich  is  distant  from  Grand  Rapids  nearly 

miles  and  the  latter  about  140  miles.  Jack- 
ie has  a  sewage  disposal  plant. 
Character  of  Water. — The  water  of  the 
and  river,  as  shown  by  analyses,  is  a  mod- 
itely  hard  water  for  the  central  west,  and  a 
ry  hard  water  as  viewed  from  the  stand- 
int  of  waters  of  the  Atlantic  seaboard.  It 
about  twice  as  hard  as  the  water  of  Lake 

'Abstract  of  a  paper  read  by  J.  W.  Armstrong 
the  convention  of  the  American  Society  of 
inicipal  Improvements,  Grand  Rapids.  Mich. 


Michigan.  It  is  frequently  uninviting  in  ap- 
pearance, partly  due  to  the  color  or  vegetable 
stain  which  it  contains,  and  this  is  augmented 
at  times  by  soil  wash,  which  produces  more 
or  less  turbidity  or  mud  in  the  water  as  sup- 
plied to  the  consumers.  As  regards  the  bac- 
terial analyses,  the  water,  while  polluted  to  an 
extent  that  makes  it  undesirable  and  at  times 
unsafe  for  drinking  purposes  in  its  raw  con- 


dition, is  certainly  not  grossly  polluted,  and 
can  be  made  entirely  satisfactory  in  quality 
after  being  treated  in  a  thoroughly  well-built 
and  well-operated  filtration  plant. 

GENERAL   DESCRIPTION   OF  PLANT. 

The  general  plan  of  the  works  is  shown 
in  Fig.  I.  The  water  passes  from  the  intake 
into  a  concrete  conduit  to  the  pumping  sta- 
tion, where  it  is  picked  up  by  a  centrifugal 
pump  and  forced  into  an  equalizing  chamber 
in  the  head  house.  From  here  at  times  of 
high  turbidity  in  the  river  it  enters  into  the 
grit  chamber,  where  sand  and  heavy  sus- 
pended matter  is  settled  out.  After  passing 
through  the  grit  chamber  it  enters  a  mixing 
chamber,  where  the  chemicals  are  applied,  and 
the  water  is  kept  in  rapid  motion  until  the 


proper  reactions  have  taken  place,  when  it  is 
admitted  into  the  coagulating  reservoirs,  where 
the  water  is  prepared  for  the  filters  and  most 
of  the  impurities  are  precipitated  to  the  bot- 
tom. After  leaving  the  coagulating  reservoirs 
the  water  passes  through  the  sand  filters,  and 
from  there  into  the  clear-water  reservoir, 
from  which  it  is  finally  led  through  a  con- 
crete conduit  to  the  hieh-lift  pumping  station. 


Intake. — The  intake  is  built  of  concrete  pro- 
vided with  two  openings  about  3  ft.  9  ins. 
wide  and  10  ft.  high.  Screens  are  to  be  placed 
in  these  openings  and  grooves  are  provided 
for  the  insertion  of  stop-planks,  which  may 
be  used  to  cut  off  the  water  supply  should  it 
be  desirable  to  do  so.  The  bottom  of  the  in- 
take is  5.5  ft.  below  extreme  low  water.  A 
4-ft.  concrete  conduit  with  its  bottom  at  the 
same  level  as  that  of  the  intake  extends  for 
about  500  ft.  to  the  pumping  station. 

Pumping  Station. — The  pumping  station  is 
located  centrally  and  adjacent  to  the  filter 
gallery.  The  centrifugal  pumps,  which  are  of 
the  single  suction  vertical-shaft  type,  are  lo- 
cated in  a  pit.  The  pumps  are  placed  with 
their  centers  below  extreme  low-water  level 


Fig.  1 — General  Plan  of  Water  Purification  Works  at  Grand  Rapids,  Mich. 
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in  the  river,  which  insures  their  being  always 
primed.  There  are  three  raw-water  pumps, 
each  capable  of  lifting  8  million  gallons  a  day 
against  a  head  of  30  ft.  There  are  two  small- 
er raw-water  pumps  each  of  a  capacity  of  4 
million  gallons  a  day  against  the  same  head. 
On  a  tee  in  the  suction  line  of  one  of  these 
pumps  a  valve  is  attached  which  opens  into 
the  room  and  is  operated  by  an  extension 
stem  from  the  floor  above.  This  enables  the 
raw-water  pump  to  be  used  as  a  sump  pump 
should  the  pit  become  flooded.  Ordinary  seep- 
age is  taken  care  of  by  the  regular  sump 
pump  which  is  located  in  one  corner  of  the 
room.  The  raw-water  pumps  are  designed  to 
be  operated  automatically,  starting  when  the 
water  falls  below  a  certain  level  in  the  equal- 
izing reservoir  and  stopping  when  it  reaches 
a  certain  pre-determined  elevation.  They  are 
also  capable  of  being  operated  by  hand. 
All  the  raw  water  is  discharged  into  a  36-in. 


applying  the  chemicals.  Most  of  the  heavier 
suspended  particles  will  be  deposited  by  plain 
subsidence  in  traversing  the  grit  chamber, 
which  is  152  ft.  8  ins.  long  and  21  ft.  wide, 
divided  by  a  baffle.  It  will  hold  about  367,000 
gals.,  which  is  nearly  a  26.5-minute  supply 
at  a  normal  rating  of  20  million  gallons. 

Mixing  Chamber. — The  mixing  chamber  is 
adjacent  to  the  grit  chamber  and  is  44  ft. 
wide  by  ItiO  ft.  long  and  holds  approximately 
732,000  gals.  Wooden  baffles  of  the  "around- 
the-end"  type  are  spaced  3  ft.  apart  for  the 
full  length  of  this  chamber.  This  type  of 
baffle  permits  the  operation  of  the  plant  with 
varying  heads  of  water  and  offers  reasonably 
good  facilities  for  cleaning  and  inspection. 
Water  can  be  drawn  from  the  mixing  cham- 
ber at  four  different  points  through  42-in.  by 
42-in.  sluice  gates.  As  the  condition  of  the 
water  changes,  the  time  for  chemical  reac- 
tion can  be  shortened  and  lengthened.  Should 


over  a  skimming  weir  made  of  thin  sto 
planks.  The  object  in  using  the  thin  plankl 
is  to  interpose  a  weak  point  that  would  givl 
way  should  the  water  suddenly  be  withdraw! 
on  the  opposite  side,  and  thus  save  the  conl 
crete  work  which  is  not  designed  to  withstand 
a  full  water  load.  They  offer  the  further  adl 
vantage  of  enabling  the  water  to  be  takef 
from  various  depths  below  the  surface. 

Center  Passage. — A  feature  of  this  planj 
which  has  saved  considerable  piping  and 
number  of  valves  is  the  double  conduit  markeil 
"center  nassage"  on  the  general  plan.  Se[ 
Fig.  I.  The  water  from  the  mixing  reserve^ 
enters  the  lower  compartment  of  this  passagl 
through  one  of  four  sluice  gates  and  fron| 
there  enters  the  coagulating  basins  through 
42-in.  by  42-in.  sluice  gate.  After  passl 
ing  through  the  coagulating  basins  th'l 
water  is  taken  up  into  the  upper  com! 
partment  and  conveyed  on  to  the  filters.  Bfl 


force  main  laid  under  the  floor  of  the  filter 
gallery  in  which  is  placed  a  36-in,  Venturi 
meter  with  an  18-in.  throat.  This  arrange- 
ment effected  quite  a  saving  in  the  length  of 
piping,  but  prevented  an  ideal  arrangement  of 
the  pipe  gallery. 

The  two  wash-water  pumps  each  have  a 
capacity  of  1,000  gals,  per  minute  against  a 
maximum  head  of  52  ft.  These  pumps  dis- 
charge their  water  into  the  wash-water  main 
in  the  center  of  the  filter  gallery.  They  arc 
designed  to  stop  automatically  when  the  water 
reaches  a  certain  elevation  in  the  wash-water 
tower,  but  they  require  to  be  started  by  hand. 

GHi  Chamber. — The  water  is  pumped  into 
an  equalizing  1  hamber  in  the  head  house 
which  acts  as  a  center  of  distribution,  and 
from  there  it  ordinarily  passes  directly  into 
the  grit  chamber  through  a  42-in.  by  42-in. 
sluice  gate.  During  flood  times  the  river 
water  f.,ni;mis  a  j.- 1  «;i  I  deal  of  sediment  that 
is   extremely   desirable   to  gel    rid   of  before 


Plan  of  Second  Floor  of  Head  House. 


the  water  be  drawn  from  the  gate  most  re- 
mote from  the  entrance,  it  will  have  to  travel 
four  times  as  far  as  it  would  if  drawn  out 
at  the  first  gate,  and  the  time  for  chemical 
reaction  would  be  correspondingly  lengthened. 

Coagulating  Basins. — There  are  two  coag- 
ulating basins.  The  smaller  of  the  two  basins 
is  88  ft.  0  ins.  by  118  ft.  9  ins.  and  holds 
1,134,000  gals.  The  larger  basin  is  118  ft.  (i 
ins  by  IIH  ft.  !)  ins.  and  holds  1,452,000  gals. 
The  basins  can  be  operated  singly,  in  parallel 
or  in  series.  They  are  covered  with  groined 
arches  supported  by  columns.  It  has  been 
noticed  in  reservoirs  with  few  bailies  that 
there  is  a  tendency  for  water  to  short-circuit 
and  for  the  Hoc  to  settle  out  unevenly  in  dif- 
ferent parts  of  the  reservoir.  In  order  to 
overcome  this  difficulty  and  to  maintain  a 
more  even  distribution  of  the  Hoc,  the  bailies 
in  this  basin  are  much  closer  than  has  been 
the  case  heretofore,  being  15  ft.  on  centers. 
The  water  is  withdrawn  from  the  reservoirs 


passes  consisting  of  suice  gates  opening  either 
into  the  upper  or  lower  passage  are  so  placed 
that  the  raw  water  may  be  cut  out 
of  the  grit  chamber  and  passed  directly  into 
the  mixing  chamber  or  directly  into  the  coag- 
ulating basin,  or  all  of  the  basins  can  be  by- 
passed and  raw  water  turned  directly  into  the 
conduit  leading  on  to  the  filters.  Water  that 
lias  been  passed  through  the  mixing  chamber 
can  also  be  admitted  to  the  upper  passage  and 
taken  directly  to  the  filters,  by-passing  the 
coagulating  basins.  It  is  thus  seen  that  an 
unusual  degree  of  flexibility  can  be  obtained 
in  the  operation  of  the  plant 

Drainage. — For  the  purpose  of  emptying 
reservoirs  and  for  discharging  sludge,  a  sin- 
gle 12-in.  drain  pipe  has  been  laid  under  the 
bottom  of  the  center  passage  with  short 
branches  controlled  b\  sluice  gates  opening 
into  each  compartment  of  the  various  reser- 
voirs.   The  reservoir  bottoms  all  slope  to  the 
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[uice  gates,  which  are  located  in  small  sumps 
djacent  to  the  walls  of  the  center  passage, 
'he  sludge  is  discharged  into  the  drain  pipe 
rhich  receives  the  filter  wash  water  and  is 
ushed  into  the  river  a  short  distance  below 
le  intake.  As  an  aid  in  cleaning  the  basins, 
nd  as  a  possible  temporary  supply  line  in 
ise  any  accident  should  happen  to  the  center 
assage,  a  16-in.  cast  iron  pipe  receiving  its 
ater  supply  from  the  equalizing  chamber  of 
le  head  house  has  been  run  around  and 
:ross  the  back  end  of  the  various  basins, 
he  outlets  are  12  ins.  in  diameter  and  are 
jntrolled  by  gate  valves.  Thus  raw  water 
m  be  furnished  for  flushing  purposes  when 
eaning.  A  4-in.  cast  iron  pressure  main  has 
Iso  been  laid  across  the  back  end  of  these 
:servoirs  and  2%  in.  hose  gates  attached  at 
ifficient  intervals  to  furnish  pressure  for  cut- 
ng  the  mud  at  the  time  of  cleaning  the 
:servoir. 

Filters. — There  are  ten  filters  with  a  normal 
iting  of  2  million  gals,  each,  live  of  which 


for  a  height  of  5  ins.,  at  which  height  a  seat 
is  left  for  the  Support  of  the  perforated 
brass  strainer  plates  which  extend  in  rows 
entirely  across  the  filter.  For  a  height  of  8 
ins.  above  the  strainer  plates  the  blocks  are 
in  the  form  of.  a  truncated  wedge.  The  space 
between  the  ridges  is  filled  with  four  differ- 
ent sizes  of  gravel,  held  in  place  by  a  brass 
wire  screen.  The  water,  after  passing  through 
the  filter  sand  and  gravel,  enters  the  3  by  5- 
in.  water  passages  between  the  ridge  blocks, 
from  which  it  passes  into  the  center  collector 
and  from  there  into  the  pipe  system  under- 
neath the  filters. 

In  washing  the  filters  the  direction  of  flow 
is  reversed,  filtered  water  being  passed 
through  in  the  opposite  direction  at  a  much 
higher  rate,  approximately  2  cu.  ft.  per  min- 
ute per  sq.  ft.  of  sand  area.  No  provision 
has  been  made  for  the  use  of  air  in  washing. 

Pipe  Gallery. — The  pipe  gallery  was  de- 
signed with  the  intention  of  having  every 
part  accessible,  but  the  existence  of  the  38-in. 


closely  observe  the  operation  of  the  filters, 
the  entire  filter  area  is  covered  by  a  building 
and  the  cross-walks  which  are  used  for  giving 
stability  to  the  filter  boxes  afford  a  ready 
means  of  inspecting  any  part  of  the  sand  area. 

Clear  Water  Basins.— The  filtered  water 
passes  directly  from  the  controllers  into  the 
clear-water  basin,  which  is  divided  into  two 
compartments  by  the  pipe  gallery.  There  is  a 
control  chamber  between  the  filter  gallery  and 
pumping  station,  where  the  water  is  admitted 
through  30-in.  by  36-in.  sluice  gates  to  the  4-ft. 
conduit  which  leads  it  to  the  main  pumping 
station.  The  basins  are  excavated  to  solid 
rock  and  are  covered  with  concrete  groined 
arch  roofs  and  2  ft.  of  earth,  except  where 
the  arches  support  the  filters. 

Wash-Water  Tower.— As  it  would  require 
very  large  pumps  to  supply  the  wash-water  at 
the  high  rate  at  which  it  is  applied,  it  was  de- 
cided to  employ  an  elevated  tank  for  washing 
the  filters,  which  could  be  filled  by  means  of 
small    pumps    during    the    interim  between 
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Fig.  3 — Cross  Section  Through   Head  House. 


re  on  each  side  of  an  18-ft.  pipe  gallery.  The 
Iters  are  built  of  reinforced  concrete  and  are 
jpported  directly  upon  the  groined  arches 
hich  form  the  roof  of  the  clear-water  basin, 
hey  are  25  ft.  by  38  ft.  outside  measurement, 
le  inside  bottom  is  at  elevation  30,  the  top 
F  across  at  elevation  31.08  and  the  top  of 
ie  filter  box  at  elevation  39.  Each  filter  is 
Sided  into  halves  by  a  center  gutter  2  ft. 
ide  in  the  clear.  There  are  12  concrete  lat- 
"al  gutters,  16  ins.  wide,  spaced  6  ft.  on  cen- 
■rs.  In  washing,  all  water  is  carried  off 
irough  the  lateral  gutters,  none  of  it  being 
lowed  to  flow  directly  into  the  center  gutter, 
ach  filter  has  about  738  sq.  ft.  of  sand  area, 
ggregating  7,344  sq.  ft.  for  the  ten  filters. 
:  is  specified  that  the  filter  sand  shall  have 
B  effective  size  of  not  less  than  0.35  nor 
ore  than  0.44  of  a  millimeter  and  a  uni- 
)rmity  coefficient  of  not  more  than  1.65  and 
lall  be  2.5  ft.  thick. 

The  strainer  system  is  constructed  of  con- 
rete  ridge  blocks  spaced  in  rows  12  ins.  apart 
cross  the  filter.  The  end  blocks  are  9  ins. 
ride  at  the  base  and  have  perpendicular  sides 


raw-water  main  through  this  gallery  made  it 
necessary  to  place  the  30-in.  drain  pipe  above 
the  gallery  floor,  which  interfered  somewhat 
with  an  ideal  arrangement.  As  the  influent 
and  wash-water  pipes  are  suspended  from 
the  floor  of  the  operating  gallery,  it  was  pos- 
sible to  build  a  6-ft.  walk  above  the  drain 
pipe  and  still  maintain  sufficient  head  room 
for  an  operator  to  walk  down  the  center  of 
the  gallery.  All  filter  valves  are  operated 
hydraulicly. 

Filter  rate  controllers  of  the  Earl  type  are 
to  be  installed.  These  controllers  are  con- 
structed in  such  a  way  as  to  respond  to  the 
pumps.  If  the  water  level  in  the  clear-water 
basin  is  lowered,  the  rate  of  filtration  will  in- 
crease until  a  maximum  is  reached,  when  all 
filters  will  discharge  at  the  maximum  rate  for 
which  they  are  set  until  such  times  as  the 
water  again  rises,  when  the  filters  will  grad- 
ually slow  down  until  the  clear-water  basin 
is  full  and  then  shut  down  entirely.  Should 
it  be  desired  to  do  so,  it  will  also  be  possible 
to  operate  these  controllers  at  a  fixed  rate. 

In  order  to  enable  the  attendant  to  more 


washes.  This  structure  is  built  over  the  clear- 
water  reservoir  and  the  columns  supporting 
it  are  carried  to  solid  rock.  The  tank,  sup- 
porting beams  and  columns,  are  built  of  re- 
inforced concrete;  the  exterior  is  of  brick  to 
match  the  other  buildings.  The  tank  is  l|k 
ft.  6  ins.  inside  diameter  and  11  ft.  6  ins. 
deep  and  holds  101,500  gals.  A  20-in.  cast- 
iron  pipe  forms  a  common  inlet  and  outlet 
for  the  water  and  a  10-in.  overflow  pipe 
leads  to  the  clear-water  basin  beneath. 

Head  House.  The  main  body  of  the  head 
house  is  46  ft.  by  60  ft.  3  ins.  outside,  which 
with  the  addition  of  a  projection  for  the 
tower,  gives  a  total  floor  space  of  about  3.000 
sq.  ft.  The  building  has  a  basement,  ground 
floor,  mixing  floor  and  tower.  The  base- 
ment is  divided  into  two  parts,  one  of  which 
receives  the  water  from  the  pumps  and  acts 
as  an  equalizing  chamber  and  distributing 
point  for  the  raw  water.  The  other  compart- 
ment contains  the  steam  boiler  and  coal-stor- 
age bins,  together  with  the  elevating  and 
crushing  machinery,  and  a  vacuum  cleaner. 
Upon  the  ground  floor  are  located  the  vari- 
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ous  operating  stands  for  controlling  the 
valves  and  sluice  gates  and  all  the  chemical 
controllers.  The  operating  floor  contains  all 
the  apparatus  for  mixing  and  storing  chem- 
ical solutions.  The  tower  contains  the  bins 
for  the  storage  of  chemicals  and  the  appara- 
tus necessary  for  handling  and  conveyinsr  the 
material.  The  building  is  constructed  of  re- 
inforced concrete,  with  the  exception  of  the 
outer  walls,  which  are  of  brick. 

Chemical  Handling.  The  head  house  was 
designed  with  a  view  of  operating  with  the 
least  possible  labor.  It  is  planned  to  ex- 
tend a  siding  from  the  Grand  Trunk  Railway 
which  will  enable  a  car  to  be  r'aced  in  front 
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can  be  passed  before  being  elevated  into  the 
bins.  In  case  trouble  should  arise  with  the 
bucket  elevator,  an  electric  freight  elevator  is 
provided  which  is  placed  in  a  shaft  located 
centrally  with  respect  to  the  bins.  There  are 
eight  storage  bins  built  of  reinforced  con- 
crete, each  8  ft.  6  ins.  square  on  the  inside 
and  a  little  over  20  ft.  deep.  The  bin  bottoms 
are  inclined  at  45°  and  terminate  in  a  cast- 
iron  shoe  to  which  cast-iron  spouts  are  se- 
cured. An  undercut  gate  operated  by  a  lever 
from  the  floor  below  enables  the  discharge 
of  chemicals  to  be  accurately  controlled. 

In  the  treatment  of  the  water,  lime,  alum 
and  hypochlorite  of  lime  will  be  used,  and  as 
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Fig.   4 — Cross   Section   Through   Tower   of    Head  House. 


of  the  head  house,  with  its  floor  on  a  level 
with  the  ground  floor  of  the  building.  The 
chemicals  will  be  shipped  in  bulk  and  on  be- 
ing unloaded  from  the  car  will  be  spouted 
into  an  elevator  boot  located  in  the  base- 
ment of  the  tower.  They  will  then  be  lifted 
by  means  of  an  ordinary  bucket  elevator  to 
the  top  of  the  tower,  where  they  will  dis- 
charge into  a  small  V-shaped  hopper  whence 
they  will  be  spouted  into  the  concrete  stor- 
age bins  through  a  10-ilt  sheet-steel  spout, 
u<  h  as  is  '.rdinanlv  iisi-d  in  grain  elevators. 
In  case  uneruthed  quicklime  is  received,  a 
small  gyratory  crusher  is  placed  immediately 
below    the   ground    floor,   through    which  it 


the  water  is  to  be  partially  softened  it  will 
necessitate  the  handling  of  a  large  quantity 
of  lime.  For  conveying  the  various  chem- 
icals from  the  storage  bins  to  the  mixing 
or  dissolving  tanks,  an  overhead  trolley  sys- 
tem has  been  provided.  Circular  steel  buck- 
ets, holding  a  charge  of  about  500  lbs.  will 
be  suspended  from  ball-bearing  trolleys 
which  will  run  on  a  single  I  beam  track.  This 
track  forms  a  loop  and  pallet  under  the 
bins  in  such  a  position  that  the  contents  of 
any  Inn  ran  lie  spouted  directly  into  the  buck- 
ets. Kadi  bucket  is  suspended  from  a  scale, 
the  indicating  <lial  of  which  can  readily  be 
seen  by  the  operator   from  the  floor  below, 


who  can  weigh  into  each  bucket,  as  it  is  be- 
ing filled,  the  exact  amount  of  each  charge. 
The  buckets  can  then  be  pushed  into  position 
and  discharged  directly  into  the  mixing  ap- 
paratus at  any  rate  which  may  be  found  ex- 
pedient.' 

Lime  Tanks. — Three  steel  lime-solution 
tanks  have  been  provided,  each  12  ft.  5  ins. 
in  diameter  and  13  ft.  6  ins.  deep.  Steel  was 
selected  for  these  tanks  as  it  was  found  that 
lime  seems  to  injure  concrete,  tending  to 
open  wider  and  wider  even  minute  cracks. 
For  slacking  lime,  ordinary  concrete  mixers 
of  the  Chicago  'and  Ransom  type  have  been 
employed,  and  it  is  hoped  that  this  method 
will  overcome  some  of  the  difficulties  en- 
countered in  stirring  large  quantities  of  lime 
with  revolving  arms  or  blades,  such  as  are 
sometimes  employed  for  this  purpose.  After 
slaking,  the  lime  will  be  discharged  into  a 
steel  trough  which  is  connected  directly  with 
each  of  the  tanks  by  means  of  a  10-in.  valve. 
The  entrance  to  the  valves  will  be  properly 
screened  and  any  inert  matter  reaching  the 
trough  can  readily  be  removed.  The  solu- 
tion tanks  have  a  %-in.  by  12-in.  baffle  plate 
attached  to  the  circumference  radially,  which 
extends  the  full  height  of  the  tanks.  It  is 
hoped  that  this  will  break  the  rotary  motion 
of  the  liquid. 

Alum  Tanks. — The  three  alum-solution 
tanks  are  of  reinforced  concrete  7  ft.  8  ins. 
by  10  ft.  1  in.  inside,  and  are  14  ft.  6  ins. 
deep.  There  are  two  alum-dissolving  tanks, 
each  7  ft.  by  3  ft.  inside.  On  the  floor  of 
these  tanks  is  placed  a  pipe  grid  having  1-in. 
lateral  pipes  spaced  6  ins.  apart  with  holes 
perforated  on  the  under  side.  The  alum  will 
be  dumped  into  these  tanks  and  water  forced 
upward  through  it  and  withdrawn  into  the 
solution  tanks  which  are  screened  in  the  ordi- 
nary way. 

Hypochlorite  Tanks. — The  hypochlorite  will 
be  received  in  thin  sheet-steel  drums  con- 
taining from  750  to  800  lbs.  each.  It  is  aimed 
to  do  away  with  the  disagreeable  smell  gen- 
erally incident  to  the  handling  of  this  chem- 
ical by  opening  the  drums  under  water,  and 
for  this  purpose  a  dissolving  tank  has  been 
provided  with  a  false  bottom  consisting  of 
cast-iron  grate  bars  curved  to  approximately 
the  radius  of  the  drum.  The  drums  will  be 
lifted  into  position  by  means  of  a  chain  block 
swung  from  a  trolley  which  runs  on  a  small 
overhead  beam.  Sharp  steel  points  will  then 
be  driven  into  the  head  of  the  drum  by 
means  of  a  shaft  extending  through  the 
stuffing  box  in  the  side  of  the  tank.  This 
shaft  will  be  forced  home  by  means  of  a 
lever  on  the  outside  of  the  tank.  A  ratchet 
and  pawl  will  then  furnish  the  means  for 
turning  this  drum,  while  a  large  can  opener 
is  provided  for  cutting  it  in  two,  which 
will  be  done  after  the  tank  has  first  been 
flooded  with  water.  There  will  be  three 
hypochlorite-solution  tanks  made  of  rein- 
forced concrete.  The  center  one  will  be  I 
ft.  by  5  ft.  9.5  ins.  inside  and  8  ft.  deep,  and 
will  contain  a  concentrated  solution  and  from 
this  tank  it  will  be  drawn  into  tanks  on  each 
side  of  it,  (i  ft.  9  ins.  by  5  ft.  9.5  ins.  by  14 
ft.  (i  ins.  deep,  where  it  will  be  diluted  to 
the  strength  required  for  application  to  the 
water. 

Chemical  Control. — From  the  solution  tanks 
the  chemicals  will  flow  by  gravity  to  the  con- 
trollers which  are  located  on  the  floor  be 
neath,  and  after  passing  through  the  con- 
trollers they  will  flow  by  gravity  to  the  point 
of  application  to  the  water.  Duplicate  lines 
are  provided  for  all  chemicals  and  it  is  the 
intention  to  first  admit  the  milk  of  lime  to 
the  water  where  it  enters  the  mixing  chain 
ber.  A  little  later  the  alum  will  be  added, 
and  it  is  so  arranged  that  the  alum  can  he 
applied  at  different  points  at  short  interval* 
along  the  center  passage.  This  will  enable 
the  operator  to  vary  the  tune  allowed  tor 
chemical  reaction  to  suit  the  changing  con- 
dition of  the  water.  An  extra  alum  pipe  is 
provided  so  that  an  additional  application  can 
be  made  for  corrective  treatment  shortly  bc- 
f t>ri  appl>  ing  ili<  watei  to  I  li<  liltci  S,  should 
it  become  advisable  t"  do  so.  The  hypoch- 
lorite will  be  added  to  the  water  at  the  point 
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vhere  it  leaves  the  clear-water  basin  on  its 
vay  to  the  high-lift  pumping  station.  Four- 
nch  black-iron  pipe  is  to  be  used  for  con- 
,'eying  the  milk  of  lime  and  2-in.  lead  pipe 
"or  the  alum  and  hypochlorite  solutions. 

For  each  of  the  solutions,  duplicate  con- 
rollers  of  the  Earl  type  are  provided.  They 
ire  all  operated  in  conjunction  with  a  Venturi 
neter  and  a  master  controller  which  so  reg- 
jlates  the  depth  of  solution  that  the  head 
jbove  the  discharging  orifice  varies  in  direct 
sroportion  to  the  amount  of  water  passing 
nto  the  reservoirs  through  the  meter.  After 
he  orifice  has  been  properly  set  the  action 
)f  the  controller  is  entirely  automatic,  and 
lowever  much  the  quantity  of  water  passing 
hrough  the  system  may  fluctuate,  chemicals 
n  the  correct  proportions  will  be  supplied. 
\n  additional  alum  controller  is  provided  for 
:urnishing  the  amount  that  may  become 
lecessary  for  corrective  treatment.  Each  of 
he  chemical-solution  tanks  is  provided  with 
t  recording  gage,  operated  by  a  glass  float, 
["he  recording  device  is  to  be  enclosed  in  a 
leat  glass  case  supported  on  a  bracket  on  the 
>utside  of  the  tank. 

Stirring'  Devices. — For  agitating  the  chem- 
cal  solutions  each  of  the  tanks  is  equipped 
vith  a  two-bladed  propeller  mounted  in  a 
unnel-shaped  casing,  with  its  bottom  edge 
;upported  three  inches  above  the  floor  of  the 
ank.  The  propeller  will  be  operated  by  an 
;lectric  motor  hung  from  the  under  side  of 
he  tank.  In  practice  the  propeller  draws  a 
:urrent  of  the  liquid  in  through  the  top  of 
he  funnel-shaped  casing  that  surrounds  the 
>ropeller  blades  and  discharges  it  with  con- 
iderable  force  across  the  floor  line.  It  then 
ises  upward  along  the  walls,  flows  across 
he  surface  of  the  tank  to  the  center  and 
lown  again  to  the  propeller.  The  agitation 
s  violent  and  keeps  all  inert  or  undissolved 
natter  thoroughly  in  suspension  until  it  is 
Irawn  off  into  the  piping  system.  The  agi- 
ation  is  particularly  good  in  the  corners  of 
quare  tanks. 

Special  Devices.' — In  any  building  where 
nuch  lime  is  handled,  the  problem  of  dust  is 
|uite  a  serious  one,  and  an  effort  has  been 
nade  to  take  care  of  this  by  installing  a 
racuum  cleaning  system  which  will  have  open- 
ngs  throughout  the  plant,  including  all  com- 
>artments  of  the  head  house,  filter  building, 
jumping  station  and  laboratory.  They  are  so 
ocated  that  the  most  remote  corner  of  any 
■oom  can  be  reached  with  not  more  than  50 
t.  of  hose. 

In  order  to  enable  the  operator  or  visitor 
o  see  at  any  moment  the  relation  between 
he  raw  water,  treated  water  and  filtered  wa- 
er,  glass  sight  tubes  2  ins.  in  diameter  and  10 
ns.  long  will  be  placed  near  the  entrance  of 
he  pumping  station,  through  which  water  of 
he  respective  kinds  will  be  continually  flow- 
ng. 

Contracts—  In  April,  1910,  the  city  of  Grand 
Rapids  by  vote  authorized  a  bond  issue  of 
'400,000  to  pay  for  the  new  water  works 
iroject,  and  of  this  amount,  $350,000  was  to 
ie  used  for  the  filtration  plant  proper  and 
50,000  for  conduits  and  some  additional  ma- 
hinery  to  be  installed  in  the  main  high-lift 
lumping  station. 

The  work  of  constructing  the  filtration 
ilant  was  divided  into  four  separate  contracts, 
he  first  of  which  was  for  building  the  clear- 
vater  conduit,  intake  and  drain.  It  involved 
he  construction  of  about  2,900  lin.  ft.  of 
onduit  and  was  awarded  to  Mr.  J.  P.  Rusche 
n  July,  1910,  for  $51,518.44.  Contract  No.  2 
or  the  furnishing  and  installing  of  all  pump- 
rig  machinery  was  awarde  d  to  the  Fort 
Wayne  Electric  Co.,  who  coupled  to  their 
notors  pumps  made  by  the  Buffalo  Steam 
Pump  Co..  the  contract  price  being  $12,425. 
-ontract  No.  3  was  for  the  various  basins  and 
substructures  of  the  buildings.  It  included 
)ractically  all  the  grading  and  the  bulk  of  the 
oncrete  work.  This  contract  was  awarded 
o  Prange  &  Co.  for  $123,842.  The  fourth 
ontract  was  for  the  construction  of  build- 
ngs,  wash-water  tower,  filters,  ->iping,  and  all 
he  special  devices  employed  in  the  plant, 
rhe  Roberts  Filter  Mfg.  Co.  of  Philadelphia, 
vere  awarded  this  contract  for  the  sum  of 
il59,882. 


Personnel. — All  plans  for  the  construction 
of  this  plant  were  prepared  by  the  firm  of 
Heriner  &  Fuller  in  their  New  York  office, 
and  since  the  dissolution  of  the  firm,  Mr. 
George  W.  Fuller  has  been  employed  as  con- 
sulting engineer  on  the  construction  of  the 
works.  The  construction  has  been  done  under 
the  general  supervision  of  Mr.  Samuel  A. 
Freshney,  Secretary  and  General  Manager  of 
the  Board  of  Public  Works  of  Grand  Rap- 
ids, Mr.  R.  E.  Harrison  being  the  resident 
engineer  in  direct  charge  of  the  work. 


Some   Experiments  on  the  Flow  of 
Water  in  Wood  Stave  Pipes — A 
Suggested   Formula   for  the 
Value  of  Lost  Head.* 

This  paper  is  a  description  and  discussion 
of  certain  experiments  on  loss  of  head  in 
wood  stave  pipes,  made  under  authority  of 
the  United  States  Reclamation  Service,  on 
the  Sunnyside  project,  in  the  state  of  Wash- 
ington. The  experiments  had  their  inception 
in  the  following  circumstances,  which  shows 
that  necessity  is  the  mother  of  investigation, 
as  well  as  of  invention : 

In  the  spring  of  1908  the  writer  was  called 
upon  to  determine  the  required  size  of  a  wood 
stave  pipe  to  carry  water  across  the  Yakima 
River  to  irrigate  some  9,000  acres  of  land 
under  the  Sunnyside  project.  Having  had  no 
previous  experience  in  similar  calculations, 
nor  any  knowledge  of  actual  flow  under  simi- 
lar conditions,  he  was  forced  to  resort  to  the 
published  data  on  the  subject.  These  data 
were  rather  meager  and  are  replete  with  in- 
consistencies, as  brought  out  in  the  various 
discussions  on  them ;  and  any  attempt  to  co- 
ordinate the  results  is  apt  to  be  discouraging. 
However,  in  the  above  instance,  the  writer 
interpreted  the  results  as  best  he  could,  and 
calculated  the  size  of  the  pipe  required. 

There  are  quite  a  large  number  of  wood 
stave  pipes  in  service  on  the  Sunnyside  proj- 
ect of  the  U.  S.  Reclamation  Service.  Since 
the  data  on  the  subject  were  not  complete,  it 
was  decided  to  make  some  experiments  for 
friction  losses  in  these  pipes.  The  experi- 
ments were  made  in  1909  and  1910,  chiefly 
during  August  and  September  of  each  year. 
Those  months  were  selected  because  at  that 
time  a  greater  variation  could  be  made  in  the 
flow  of  the  various  pipes  without  interfer- 
ing seriously  with  the  process  of  irrigating. 
Even  at  this  time  it  was  not  possible  to  vary 
the  flow  as  much  as  was  desired,  on  account 
of  the  lateral  at  the  intake  or  outlet  not  be- 
ing able  to  take  care  of  extreme  variations  in 
the  water  supply.  However,  this  difficulty 
probably  had  no  effect  in  vitiating  the  re- 
sults of  the  experiments,  for  it  is  not  likely 
that  the  conclusions  would  have  been  differ- 
ent had  greater  variations  been  possible.  As 
it  was,  the  field  of  velocities,  from  0.4  to  6 
ft.  per  sec,  was  quite  thoroughly  explored. 
All  statements  made  herein  must  be  consid- 
ered as  applying  to  velocities  within  these 
limits. 

Scope  of  Tests. — Observations  were  taken 
on  pipes  of  the  sizes  and  lengths  given  in 
Table  I. 

TABLE  I. — SIZES  AND  LENGTHS  OP  PIPE. 

Diameter,  Length. 
Year.  in  inches.  in  feet. 

1909   55%  2,848.'' 

1909   14  3,637.0 

1909   8  -Tand5 

I  2,002.0 

1909   6  500.4 

1909   5  1.S22.0 

1910   55%  2.84S.-' 

1910   22  2,087  0 

r  2,802.5 

1910   18  1  and 

1 2,774.2 

1910   14  3,637.0 

1910   12  2.022.0 

f 3,515.2 

1910   S  i  and 

I  4.054.9 
f  1,801.0 

1910   6  -{  1,892.0 

I  2,021.0 
f  1.109.5 

1910   4  ■(  and 

t  603.0 

♦Abstract  of  a  paper  bv  E.  A.  Moritz,  Assoc. 
M.  Am.  Soc.  C.  E..  in  Vol.  XXXVII.  No.  S,  page 
1065,  Proc.  Am.  Soc.  C.  E. 


The  55%-in.  pipe  is  of  continuous-stave  con- 
struction ,and  the  others  are  of  the  so-called 
machine-banded,  jointed-stave  type,  manu- 
factured in  usual  lengths  of  from  8  to  20  ft., 
with  mortise  and  tenon  ends,  which  are  driven 
together  in  the  trench  and  not  otherwise 
jointed. 

The  pressure  heads  were  measured  with 
water  gage  columns  for  the  lower  heads  and 
mercury  columns  for  the  higher  heads,  when 
scoffolding  would  have  been  necessary  in  or 
der  to  use  a  water  column.  The  gages  wen- 
attached  to  the  pipes  by  a  ^-in.  wrought  iron 
nipple,  threaded  at  both  ends  and  screwed  into 
a  hole  bored  in  the  wood  pipe.  All  connec 
tions  were  through  a  single  tap  at  the  top  of 
the  pipe. 

Discharge  Measurements.— In  all  the  experi- 
ments the  quantities  were  measured  over 
weirs.  Those  for  the  55%-in.  pipe  were 
measured  over  an  18-ft.  rectangular  weir  with 
a  crest  of  No.  11  gage  iron.  This  weir  was  at 
the  intake  of  the  pipe.  During  the  1909  ob 
servations  there  was  considerable  velocity  of 
approach  above  the  weir.  This  was  estimated 
by  taking  8-10ths  of  the  surface  velocity, 
measured  by  floats,  as  the  average  velocity. 
In  order  to  determine  this  velocity  of  ap- 
proach more  accurately,  and  with  the  hope 
of  obtaining  a  check  on  the  weir  formula, 
measurements  of  discharge  were  made  for  the 
1910  observations  with  a  Price  current  meter. 
The  meter  was  operated  from  a  bridge  across 
the  canal  about  75  ft.  up  stream  from  the 
weir.  For  heads  higher  than  0.8  ft.  over  the 
weir,  Smith's  formula  for  contracted  weir- 
agreed  very  closely  with  the  meter  result s. 
but,  for  all  lower  heads,  no  formula  seemed 
to  give  quantities  as  high  as  the  current  mi- 
ter. The  channel  in  front  of  the  weir  was 
badly  silted  up  during  all  the  observation-, 
and  it  was  difficult  to  determine  the  velocity 
of  approach,  especially  for  the  smaller  quan 
tities.  It  has  been  concluded,  therefore,  that 
the  current  meter  measurements  are  the  more 
reliable,  especially  in  view  of  the  fact  that 
uniformly  good  results  had  been  obtained  pre- 
viously with  the  current  meter  in  other  chan- 
nels. The  quantities  determined  by  the  cur- 
cent  meter  have  been  used  in  the  deduction  - 

The  discharges  from  all  other  pipes  were 
measured  over  Cippoletti  weirs.  No  attempt 
was  made  to  measure  velocities  of  approach, 
but  care  was  taken  to  erect  a  suitable  baffle 
wall  across  the  approach  channel  in  all  cases 
when  velocity  of  approach  was  likely  to  as 
sume  dangerous  proportions. 

The  difference  in  elevation  between  zero- 
of  gages  was  determined  with  a  wye-level. 

Plan  of  Observations. — During  a  test  ob 
servers  were  stationed  at  each  manometer  and 
at  the  intake.  Most  of  the  nipes  are  in  open 
and  gradually  sloping  country,  and  each  qb 
server  was  able  to  see  the  others,  either  with 
the  naked  eye  or  with  a  field  glass,  so  that  it 
was  possible  to  signal  back  and  forth  at  will. 
After  all  the  measuring  apparatus  had  been 
properly  attached  and  tested,  and  the  flow 
into  the  pipe  approximately  adjusted  to  a  de- 
sired quantity,  some  time  was  allowed — usu 
ally  about  l/2  hour — for  the  flow  to  become 
steady,  as  indicated  by  the  action  of  the 
gages.  Sometimes,  due  to  various  causes,  a 
much  longer  time  than  this  was  required  be- 
fore a  consistent  set  of  readings  could  be 
obtained,  and  especial  care  was  always  taken 
to  make  sure  that  the  flow  was  not  under  tin- 
influence,  of  abnormal  conditions.  Each  test 
lasted  30  min.,  during  which  time  the  pres 
sure  gages  were  read  at  intervals  of  IK  min. 
The  gages  nearly  always  fluctuated  slightly, 
and  the  maximum,  minimum  and  average 
readings  were  recorded.  For  each  test,  there- 
fore, sixty  gage  readings  were  recorded  lor 
each  manometer.  The  valve  between  the  pipe 
and  the  gage  was  always  closed  down  until 
the  fluctuations  of  the  column  were  almost  en- 
tirely destroyed,  but  not  enough  to  involve 
any  danger  of  shutting  off  the  connection  en- 
tirely. Thus  the  fluctuation  of  the  column 
was  reduced  to  such  an  extent  that  the  great- 
est normal  vibration  was  about  0.003  ft.,  ex 
cept  in  the  55%-in.  pipe,  where  the  fluctua- 
tions at  times  were  somewhat  higher,  but 
never  more  than  0.006  ft.  Greater  fluctua- 
tions were  observed  in  several  cases,  but  were 
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caused  by  the  .presence  of  air,  which  was  a 
source  of  some  annoyance  in  the  smaller 
pipes.  In  using  a  water  column  connected  to 
the  top  of  the  pipe,  it  was  practically  impos- 
sible to  read  the  instruments  when  any  ap- 
preciable quantity  of  air  was  being  carried. 
When  such  conditions  arose,  the  test  was 
stopped  and  steps  were  taken  to  prevent  air 
from  entering  the  pipe,  no  further  readings 
being  taken  until  this  source  of  disturbance 
was  overcome. 

On  account  of  the  comparatively  large  loss 
of  head  in  the  smaller  pipes,  it  was  found  to 
be  an  unnecessary  refinement  to  apply  tem- 
perature corrections  to  the  gage  readings,  con- 
sequently their  reduction  to  pressure  at  the 
station  was  a  simple  matter.  However,  for 
the  55%-in.  pipe  the  total  loss  of  head  was 
so  small  between  the  two  observation  stations 
that  temperature  corrections  were  made. 

In  this  short  abstract  we  cannot  give  the 
extensive  tabulated  results  and  diagrams  of 
the  observations  which  are  printed  in  the 
original  paper.  However,  we  are  here  giving 
a  brief  description  of  each  pipe  line  since 
these  descriptions  contain  interesting  data  on 
the  condition  of  wood  pipes  after  a  few  years' 
service. 

The  55%-in.  pipe  is  a  continuous  wood 
stave  pipe  built  by  the  U.  S.  Reclamation 
Service  in  1908.  It  was  placed  in  operation 
in  May.  190!),  and  had  been  in  use  5  months 
before  the  first  test  was  commenced.  Cor- 
responding diameters  measured  before  and 
after  the  experiments  agreed  to  the  nearest 
1-ltith  in.  This  is  very  surprising,  as  the  pipe 
had  been  in  use  for  2  years.  There  was  no 
growth  of  any  kind  on  the  interior  surface. 
The  length  tested  was  2,848  ft. 

The  22-in.  jointed  wood  stave  pipe  was 
built  in  1900  and  had  been  in  use  for  four 
irrigation  seasons  of  7  months  each.  It  was 
probably  almost  empty  during  the  other  5 
months  of  each  year,  as  it  contained  several 
small  leaks.  The  greatest  discharge  of  this 
pipe  during  the  experiments  was  8  cu.  ft.  per 
sec.  The  pipe  has  warped  out  of  shape  about 
1  in.  The  length  tested  was  2,087  ft.  There 
has  been  constant  trouble  with  leaks  on  this 
pipe,  due  to  defective  materials  and  workman- 
ship.   Frequent  repairs  have  been  necessary. 

The  18-in.  jointed  wood  stave  pipe  was 
built  in  191)8  and  has  been  in  use  for  two 
seasons.  The  pipe  is  distorted  about  ^-in. 
at  the  outlet.  The  length  of  pipe  tested  was 
2,802  ft. 

The  14-in.  jointed  wood  stave  pipe  was 
built  in  1905  and  has  been  in  use  five  seasons. 
Measurements  at  the  intake  showed  an  aver- 
age diameter  of  14  ins.  During  the  experi- 
ments a  piece  of  rotten  stave  was  blown  out 
of  the  top  by  the  increased  pressure,  and  this 
afforded  an  opening  through  which  an  addi- 
tional measurement  of  the  diameter  was 
taken.  This  also  showed  an  average  of  14 
ins.,  the  distortion  being  about  x/4-in.  There 
was  no  growth  of  any  kind  on  the  interior 
surface  at  this  point,  but  there  was  evidence 
of  considerable  wear  on  the  staves.  The 
softer  portions  of  the  fir  lumber  had  been 
worn  down,  leaving  the  harder  parts  to  form 
small  ridges  approximately  parallel  to  the 
axis  of  the  pipe.  This  was  the  only  place 
affording  access  to  the  interior,  therefore  it 
is  not  known  that  this  condition  obtained  at 
other  points.  In  any  case,  its  effect  on  the 
friction  losses  would  be  difficult  to  predict. 
Experiment!  were  made  on  this  pipe  in  both 
1909  and  (910.  The  losses  found  in  1910 
are  smaller  by  about  .'1  per  cent  than  those 
found  in  1909.  It  is  possible  the  pipe  had 
become  smoother,  and  it  is  also  possible  that 
errors  of  observation  existed  in  1909,  The 
length  tested  was  3,037  ft. 

The  12  in.  jointed  wood  stave  pipe  was 
built  in  |9|0  and  had  been  in  use  about  3 
mOtlthl  at  the  time  of  the  observations.  It 
was  built  to  supplement  the  22  in.  pipe  previ- 
ously described  and  parallels  it.  No  leaks 
wer<-  ob  erved  and  no  distortion  was  appa 
rem.  The  length  tested  was  2,022  ft.  The 
losses  observed  were  abnormally  high.  The 
writer  believes  this  to  be  flue  to  the  presence 
of  silt  deposits  which  the  low  velocity  of  II. X 
ft  per  sec.  could  not  scour  out.  The  prcs- 
•ii'<-   of     ii' h   deposits   would   give  velocities 
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higher  than  the  calculated  values  and  so  ma- 
terially affect  the  apparent  relation  between 
velocities  and  losses  of  heads. 

The  8-in.  jointed  wood  stave  pipe  was  built 
in  the  spring  of  1909  and  had  been  in  use 
about  5  months  before  the  first  experiments 
were  performed.  Tests  were  also  made  in 
191H.  The  lengths  tested  ranged  from  2,002 
ft.  to  4.055  ft.  The  carrying  capacity  in  1910 
was  110  per  cent  greater  than  in  1909  due,  it 
is  thought,  entirely  to  drawing  off  the  air  at 
a  summit  in  the  line. 

The  6-in.  jointed  wood  stave  pipe  tested 
in  1909  was  built  in  the  spring  of  1909  and 
had  been  in  use  about  5  months  before  the 
experiments  were  made.  The  length  tested 
was  500  ft.  The  portion  tested  in  1910  was 
built  in  1910  and  had  been  operated  about  4 
months  before  the  experiments  were  made. 
The  length  tested  was  1.801  ft. 

The  5-in.  jointed  wood  stave  pipe  was  prob- 
ably about  2  years  old  at  the  time  of  the  ex- 
periments. The  length  tested  was  1,822  ft. 
The  pipe  seemed  to  be  in  good  condition. 

The  4-in.  jointed  wood  stave  pipe  was  built 
in  1907  and  had  been  in  service  3  years. 
Lengths  of  1,109  and  603  ft.  were  tested. 

1ERIVATION   OF  FORMULA. 

The  writer  assumed  that  the  loss  of  head 
in  any  wood  stave  pipe  can  be  represented 
by  an  equation  of  the  general  form  : 

H  —  KD-  Vx; 
where  A',  a,  and  x  are  constants  to  be  de- 
termined by  experiment ; 

//  =  the  loss  of  head,  in  feet  per  1,000 
ft; 

Z?  =  the  diameter  of  the  pipe,  in  inches; 
and  V  —  i\\&  mean  velocity  of  flow,   in  feet 
per  second. 

By  assuming  that  KDz  =  m,  the  formula 
can  be  broken  into  two  equations,  as  follows : 

m  =  K  Dz   (1) 

and   H  =  mVx   (2) 

Both  of  these,  being  exponential  equations, 
will  plot  as  straight  lines  on  logarithmic  scales. 
The  experimental  data  give  the  correspond- 
ing values  of  H  and  V,  and,  after  plotting 
these  for  each  pipe,  the  values  of  m  and  x 
can  be  readily  determined,  thus  making  the 
required  constants  known.  A  diagram  in  the 
original  paper  contains  a  comprehensive  plot- 
ting of  the  entire  set  of  experiments.  The 
scales  used  are  logarithmic. 

Mr.  Moritz  determined  all  the  constants  in 
the  general  equation  from  a  study  of  the  dia- 
gram of  the  results  of  the  experiments.  He 
has  adopted  for  his  use  the  formula : 
in  which  H  =  the  loss  of  head,  in   feet  per 

1,000  ft. 

#  =  8.6  D  —  1-"  V1  -s 
.D^the  diameter   of  the  pipe,  in 
inches ; 

and  J7  =  the  mean  velocity  of  flow,  in 
feet  per  second. 
Reducing  this  formula  to  a  more  practical 
form,  and  expressing  the  diameter  in  feet  in- 
stead of  inches : 

Q  =  1.353  £>2- 70  H°  ■t'15. 

This  formula  is  not  recommended  for  adop- 
tion until  more  data  are  available  and  some 
of  the  uncertain  points  have  been  cleared  up, 
but,  until  this  is  accomplished,  the  writer 
feels  fairly  safe  in  using  it.  With  good  con- 
ditions, and  scientific  and  careful  operation 
and  maintenance,  it  should  give  results  with- 
in 10  per  cent  of  the  true  quantities  for  velo- 
cities from  0.5  to  (i  ft.  per  sec. 


The  Economic  Value  of  a  Public  Wa- 
ter   Supply    Resulting  Directly 
from  Improved  Sanitation 
Alone.::: 

It  is  the  purpose  of  this  brief  article  to 
touch  upon  the  economic  side  of  the  question 
of  public  water  supplies.  For  this  purpose, 
mm  standard  of  value  or  comparison  lends  it- 
self so  readily  as  the  dollar.  For  the  purpose 
of  discussion,  the  nailer's  attention  is  re- 
spect fnliv  tailed  to  the  difference  in  sanitary 

•An  article  by  W.  H.  BOOkar.C.  K..  Aflat,  to 
Hec  rcinrv  North  I'urollna  State  Board  ot  Health, 
in  the  ootobar  Bulletin  of  the  North  Carolina 
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value  between  the  average  public  and  the; 
average  private  water  supply  of  our  state.  It 
will  be  readily  understood  that  the  difference,'' 
if  any,  between  any  two  supplies,  from  a 
strictly  sanitary  viewpoint,  will  be  a  differ- 
ence in  health  and  mortality  among  the  users  , 
of  the  two  supplies.  To  get  the  value  of 
such  a  difference  in  terms  most  easily  under- 
stood, we  will  therefore,  endeavor  to  put  at 
least  a  partial  or  conservative  value  in  dollars 
and  cents  on  the  difference  in  health  and 
mortality  among  the  users  of  the  two  sup- 
plies. 

The  most  general  value  placed  on  a  human 
life  in  cold  dollars  and  cents  is  $5,000.  To  be 
sure,  this  value  varies  greatly  with  the  indi- 
vidual, but  in  damage  suits  for  fatal  acci- 
dents, in  the  case  of  life  insurance,  and  in 
general,  the  productive  value  of  the  average 
man  is  taken  to  be  about  $5,000.  This,  of 
course,  represents  only  what  the  average  per- 
son _  is  _  worth  to  his  community,  and  not  his- 
intrinsic  value  or  what  he  is  worth  to  his 
friends  and  relatives. 

The  difference  in  value  between  a  pure- 
water  and  an  impure  water  is  very  frequently 
measured  by  the  typhoid  fever  death  and  case 
rate  when  all  other  conditions  in  the  town  or 
towns  to  be  compared  remain  practically  the 
same,  the  quality  of  the  water  supply  alone 
being  changed.  Therefore,  for  every  death 
from  typhoid  fever  that  can  be  shown  to  be 
due  to  a  polluted  water  supply  we  must  neces- 
sarily place  a  charge  of  $5,000  against  that 
supply.  But  deaths  from  typhoid  fever  are 
not  all.  For  every  death  from  typhoid  fever 
there  are  perhaps  on  an  average  10  cases  of 
the  disease. 

The  value,  or  rather  the  cost,  of  having  a 
case  of  typhoid  fever  may  be  assumed  to  be 
equal  to  the  value  of  from  four  to  six  weeks 
work  in  addition  to  the  cost  of  medical  at- 
tention and  nursing.  For  the  purpose  of  this 
discussion,  let  us  assume  this  cost  to  average 
$125  a  case,  or  a  total  of  $2,000  for  the  16 
cases.  Therefore,  the  total  loss  from  each 
death  from  typhoid  fever  may  be  assumed  to 
be  equal  to  $7,000. 

But  the  value  of  a  good  water  over  a  pol- 
luted water  does  not  consist  entirely  in  the 
reduction  of  the  death  rate  and  the  case  rate 
of  typhoid  fever.  Where  vital  statistics  have 
been  kept,  the  reduction  of  typhoid  fever  fol- 
lowing the  substitution  of  a  pure  water  for  a 
polluted  water  has  been  found  to  be  accom- 
panied by  a  drop  in  the  death  rate  from 
many  other  diseases.  For  example,  take  the 
two  similarly  situated  towns  of  Albany  and 
Troy  on  the  Hudson  River  in  New  York 
state.  Albany  installed  a  filtration  plant  in 
1898-!)  and  secured  a  pure  supnly.  Troy  did 
not.    Note  the  difference  from  table  I. 

It  has  also  been  found  that  in  the  case  of 
five  other  cities  in  which  the  quality  of  the 
public  water  supply  has  been  more  or  less  im- 
proved, other  sanitary  conditions  remaining 
equal,  that  the  decrease  in  the  total  death  rate 
attributable  to  the  change  in  the  water  supply 
was  303  per  100,000  population,  while  the  de- 
crease in  the  typhoid  fever  death  rate  was 
only  71  per  100,000.  From  a  little  study  of 
the  statistics  it  will  be  seen  that  in  the  case 
of  Albany  and  Troy  the  decrease  in  total 
number  of  deaths  due  to  the  introduction  of 
pure  water  in  Albany  was  3  1-5  times  as  great 
as  the  decrease  in  tvphoid  fever  deaths.  In 
the  case  of  the  other  live  cities  mentioned  the 
reduction  in  the  total  death  rate  was  -1% 
times  as  great  a,s  the  reduction  in  the  typhoid 
fever  death  rate.  For  the  purpose  of  this  dis- 
cussion, it  would  seem  that  we  might  safely 
assume  thai  the  reduction  in  the  total  death 
rate  in  a  town  due  to  the  introduction  of  a 
pure  water  supply  is  about  three  limes  the 
reduction  in  the  typhoid  fever  death  rate. 
If  we  may  assume  the  decrease  in  the  mor- 
bidity rale  for  other  diseases  to  be  the  same 
as  that  of  typhoid,  we  have  a  saving  of  three 
times  $7,000.  or  approximately  $21,000,  to  the 
community  lor  the  reduction  of  every  death 
from  tvphoid  fever,  From  the  figures  already 
given  it  would  seem  that  when  vital  statistics 
have  been  accurately  kept,  the  decrease  in> 
the  annual  death  rate  due  to  the  introduction 
nl  pure  water  is  about  70  per  100,000  from 
typhoid   fever  alone.     This  in  turn  means  a 


fcvember  8,  1911. 


ENGINEERING    &  CONTRACTING 


TABLE  I. — DEATH  HATES  PER 


yphoid  fever  in  Albany  

iarrheal  diseases  in  Albany  

hildren  under  5  years  in  Albany 
Dtal  deaths  in  Albany  

yphoid  fever  in  Troy  

iarrheal  diseases  in  Troy  

hildren  under  5  years  in  Troy... 
jtal  deaths  in  Troy  


ving  of  70  times  $21,000,  or  $1,470,000  an- 
lally,  for  a  town  of  100,000  people  or  an  an- 
tal  saving  of  5514.70  per  capita. 
Therefore,  pure  watei,  from  a  sanitary  point 
'■  view  alone,  is  worth  $14.70  more  annually 
•r  capita  than  impure  water.  Can  you  af- 
►rd  to  be  without  it?  What  can  your  city 
Ford  to  pay  for  it? 

The  individual  householder  having  an  aver- 
;e  family  of  five  now  using  impure  water 
ould  be  justified  from  a  sanitary  viewpoint 
one,  in  expending  annually  a  sum  of  five 
nes  $14.70,  or  approximately  $70  to  secure 
pure  water  supply.  In  the  case  of  cities  or 
wns  in  our  state,  however,  only  a  part  of 
e  private  supplies  are  polluted,  and  there- 
re  only  a  part  of  the  inhabitants  would  be 
nefited  Table  II,  taken  from  the  last  an- 
lal  report  of  the  Directors  of  the  State  Lab- 
atory  of  Hygiene,  shows  the  relative  fre- 
lency  of  pollution  of  various  water  supplies 
roughout  the  state : 

In  other  words,  the  percentage  of  bad  or 
illuted  water  is  reduced  35  per  cent  by  using 
municipal  supply,  while  the  percentage  of 
>od  waters  is  increased  37  per  cent. 
Again,  to  be  conservative  in  our  discussion, 
:  us  assume  that  on  an  average,  only  25  per 
nt  of  the  population  will  be  benefited  by  a 
ange  from  private  supplies  to  municipal  sup- 
ies.  This  means  that  a  municipal  supply 
om  a  sanitary  point  of  view  alone  is  worth 


100,000  IN  ALBANY  AND  TROY,  N.  Y.  liquidating  this  bonded  debt,  and  into  a  de- 

J900".04-                                   .  preciation  fund  for  renewals,  etc.,  besides  the 

before  V          tion  at*"                   death  nAVs.  yearly  cost  of  extensions  and  improvements, 

tration.           Albany.       Decrease.       percent.  ranges   from  about  $1.50  to  $3  or  more  per 

if}i                 |6               78              75  person  using,  where  the  public  supply  is  gen- 

606               309             297             49  erally  used. 

2,264              1,868              378              17  The  reader  is  cautioned  to  bear  in  mind  that 

57                 r)7                0               0  these  figures  are  necessarily  only  approximate. 

116                 102                14               12  However,  it  is  believed  that  the  existing  error 

0                   2 1||              j-Jq              Jji  is  probably  on  the  side  of  conservatism.  Fur- 

"'  '"  "'   -  .   thermore,  the  reader  is   reminded  that  this 

_  .  ,  ,,  ,  r  ,,  comparison  between  a  probable  cost  of  from 
Particular  attention  is  called  to  the  follow-   

ing  deduction  from  Table  II: 

Percentage  Percentage  Percentage 

bad.  questionable.  good. 

Total  private  supplies                                                              40  16  44 

Municipal  supplies                                                                 5  14   M  

25  per  cent  of  $14.70  or  $3.07  annually  per  $1.50  to  $3  and  a  saving  of  approximately 

capita  more  than  a  private  supply.  $3.67  represents  the  ratio  of  the  total  cost  to 

Of  course,  it  is  impossible  to  state  even  ap-  the  sanitary  saving  alone.  It  was  not  the 
proximately  what  the  cost  would  be  for  a  pub-  object  of  this  brief  article  to  discuss  the 
lie  water  "supply  in  your  particular  city  or  value  of  a  public  water  supply  for  fire  pro- 
town.  A  fair  estimate  may  be  secured  from  tection,  for  commercial  purposes,  for  street 
a  competent  civil  or  sanitary  engineer.  and  lawn  sprinkling  or  for  any  of  the  other 

In   general,   where   accurate   records   have  purposes  for  which  such  a  supply  is  available, 

been  kept  of  the  cost  of  public  water  sup-  After  determining  the  value  of  these  various 

plies  it  appears  that  the  annual  cost  per  cap-  items   for  yourself,  or  by  the  aid  of  your 

ita   for  a  municipal  supply,  including  main-  engineer,  ask  yourself,  your  city  authorities 

tenance  and  operating  expenses,  interest  on  and  the  influential  people  of  your  city  or  town 

the  bonded   indebtedness,   together  with   the  how  much  longer  you  can  afford  to  be  with- 

yearly  payments  into  the   sinking   fund   for  out  a  good  public  water  supply. 

TABLE  II.— RELATIVE  FREQUENCY  OF  POLLUTION   OF  VARIOUS   WATER   SUPPLIES  IN 

NORTH  CAROLINA. 

Question-  Per  cent 

Bad.          able.  Good.            Total.  Bad. 

Pump                                                                              59               31  232  322  18 

Bucket  wells                                                               213               62  60  335  63 

Wells  (pump  or  bucket)                                               12                3  28                 23  50 

Springs                                                                      35              25  32                92  38 

Cistern                                                                        1                3  1                22  5 

Total  private    320  124  350  794  41 

Municipal    49  129  736  914  5 

Bottled  waters   24  16  137  177  13 

Total    T9~3  269  1,223  1,885  21 
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Summary     of     the  Engineering 
Features  of  and  the  Progress  of 
Work  on  the  Irrigation  Proj- 
ects of  the  U.  S.  Recla- 
mation Service. 
(staff  article. ) 

The  irrigation  work  of  the  United  States 
iclamation  Service  comprises  28  projects 
it  counting  separate  units  of  which  some 
ojects  contain  two  or  more.  Of  these  proj- 
ts  four  are  completed  and  the  others  are 

various  stages  of  progress  from  prelimi- 
,ry  work  to  almost  completion.  By  engi- 
ers  in  general  only  a  general  knowledge  is 
d  of  the  location,  extent  and  engineering 
attires  of  these  irrigation  works  and  in  this 
ticle  we  summarize  these  facts.    No  attempt 

made  to  give  details,  but  merely  to  co- 
dinate  our  readers  with  main  features.  On 
e  accompanying  map  are  shown  the  loca- 
>ns  of  the  several  projects  so  designated  as 

indicate  somewhat  approximately  the  prog- 
ss  of  construction  on  each.  The  data  given 
ve  been  compiled  from  various  publica- 
ns of  the  Reclamation  Service  and  of  oth- 

government  departments. 
In  round  figures  the  28  reclamation  projects 

far  begun  are  estimated  to  cost  $120,000,- 
0,  of  which  about  $53,000,000  have  already 
en  expended.  The  acreage  of  land  which 
ill  be  irrigated  by  these  projects  is  esti- 
ated  to  be  something  over  3,000,000  acres 
id  of  this  acreage  about  one-fourth  is  now 
ceiving  water.  In  the  description  of  each 
oject  which  follows  the  acreage  to  be  irri- 
ited  the  acreage  charge  for  water  rights 
id  other  statistics  of  engineering  interest 
ill  be  given  in  so  far  as  they  are  available. 
Salt  River  Project,  Arizona. — This  project 

planned  to  irrigate  240.000  acres  in  Mari- 
pa  and  Gila  counties,  Arizona.  Reconnois- 


sance  was  made  in  1002;  the  project  was  ap- 
proved March  14,  1903;  construction  was  be- 
gun in  November,  1003,  and  on  June  30,  1911, 
the  work  was  reported  91.7  per  cent  com- 
pleted. The  lands  to  be  irrigated  have  an 
average  elevation  of  1.200  ft.,  and  an  average 
annual  rainfall  of  7  ins.;  the  range  of  tem- 
perature is  20°-120°  F. 

The  sources  of  water  supply  are  Salt  River 
with  a  drainage  area  of  0,200  square  miles 
and  its  tributary  the  Verde  River,  with  a 
drainage  area  of  6,000  square  miles.  A  main 
storage  reservoir  of  1,284,000  acre  feet  capac- 
ity is  formed  by  damming  the  Salt  River  with 
a  rubble  masonry  arch  gravity  dam  known 
as  the  Roosevelt  Dam.  This  dam  has  a  crest 
length  of  1,080  ft.,  is  280  ft.  high  and  con- 
tains 326,000  cu.  yds.  of  masonry.  The  reser- 
voir formed  has  an  area  of  10,320  acres;  the 
spillway  is  at  an  elevation  of  220  ft.  above 
stream  bed  and  is  400  ft.  long.  From  the 
Roosevelt  Reservoir  the  water  is  allowed  to 
flow  down  river  40  miles  to  the  Granite  Reef 
diversion  dam,  where  it  is  diverted  into  two 
canals,  one  on  each  side  of  the  river,  which 
supply  water  to  190,000  acres  of  land  by 
gravity.  The  Granite  Reef  dam  is  a  rubble 
concrete  weir  38  ft.  high  and  1,100  ft.  long. 
In  addition  to  the  gravity  works  the  project 
comprises  a  power  dam  12%  ft.  high  and  400 
ft.  long;  a  power  canal  18J4  miles  long  of 
200  cu.  ft.  capacity;  a  power  house  just  be- 
low the  Roosevelt  Dam,  and  a  transmission 
line  90  miles  long.  Electric  power  from  this 
power  plant  will  be  used  to  pump  water  from 
underground  sources  to  irrigate  50,000  acres 
in  the  Gila  Indian  Reservation.  This  power 
pumping  system  was  described  in  our  issue 
of  July  26,  1911.  The  canal  system  of  the 
project  comprises  69  miles  over  300  sec.  ft. 
capacity;  50  miles  between  50  and  300  sec. 
ft.  capacity,  and  208  miles  of  laterals.  The 
existing  and  proposed  canal  system  of  the 
Salt  River  project  was  shown  by  map  and 


described  in  our  issue  of  April  12.  10!  1.  The 
duty  of  water  is  4  acre  feet  per  annum  at 
the  farm ;  it  is  expected  that  the  cost  of  the 
works  will  be  about  $40  per  acre  irrigated. 

Yuma  Project,  Arizona-California. — These 
works  are  planned  to  irrigate  90,160  acres  in 
Yuma  county,  Arizona,  and  Imperial  county, 
California.  Reconnoissance  was  made  in  1902; 
the  project  was  approved  May  10,  1904;  con- 
struction was  begun  in  July,  1905,  and  on 
June  30,  1911,  the  work  was  reported  to  be 
54.2  per  cent  completed.  The  lands  to  be 
irrigated  have  an  elevation  of  100  to  300  ft.; 
an  average  annual  rainfall  of  2l/>  ins.,  and  a 
range  of  temperature  of  22°-118°  F. 

The  source  of  water  supply  is  the  Colo- 
rado River,  with  a  drainage  basin  of  200,000 
square  miles.  The  river  is  dammed  by  an 
Indian  weir  type  dam  19  ft.  high,  260  ft. 
wide  and  4,780  ft.  long,  which  diverts  the 
water  into  two  canals,  one  on  each  side  of 
the  river.  The  work  also  includes  388,080  ft. 
of  dikes  to  protect  the  bottom  lands  from 
overflow,  a  concrete  lined  siphon  1,000  ft. 
long  under  the  river  and  157  miles  of  canals. 
Some  32  miles  of  canals  have  capacities 
greater  than  300  sec.  ft.,  25  miles  have  capaci- 
ties between  50  and  300  sec.  ft.  and  100  miles 
are  less  than  50  sec.  ft.  in  capacity.  The 
project  contemplates  additions  to  the  canal 
system  which  will  increase  the  area  irrigated 
to  140,000  acres.  The  duty  of  water  will  be 
5J/2  acre  ft.  per  annum.  The  cost  of  these 
works  will  probably  be  between  $50  and  $60 
per  acre. 

Orlund  Project,  California. — These  works 
are  planned  to  irrigate  14,000  acres  of  land  in 
Glenn  and  Tehama  counties,  about  90  miles 
north  of  Sacramento.  Reconnoissance  was 
made  in  1906;  this  project  was  approved  on 
Dec.  18,  1906;  construction  was  begun  in  the 
summer  of  1908,  and  on  June  30.  1011.  the 
work  was  81  per  cent  completed.  The  land 
to  be  irrigated  has  an  average  elevation  of 
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225  ft.,  an  average  annual  rainfall  of  17  ins. 
and  a.  range  of  temperature  of  24°-120°  F. 

The  source  of  water  supply  is  Stony  Creek, 
which  will  be  dammed  about  40  miles  above 
Orland,  Cal.,  to  form  a  storage  reservoir  of 
45,000  acre  ft.  capacity.  This  reservoir  is 
known  as  the  East  Park  Reservoir  and  the 
dam  forming  it  is  a  concrete,  gravity  section 
structure  with  a  crest  length  of  220  ft.,  a 
height  of  127  ft.  and  a  volume  of  13,000  cu. 
yds.  The  East  Park  Dam  was  described  in 
our  issue  of  Oct.  18,  1911.  The  reservoir 
will  have  an  area  of  1,800  acres  and  a  spill- 
way 415  ft.  long,  85  ft.  above  stream  bed. 
Water  passing  the  East  Park  Dam  is  diverted 
by  a  dam  at  Miller's  Buttes  into  two  canals, 
one  on  each  side  of  the  creek.  This  diver- 
sion dam  is  a  sheet  pile  structure  900  ft.  long 
capped  with  concrete.  The  canal  system  com- 
prises 20  miles  between  50  and  300  sec.  ft. 
capacity  and  75  miles  less  than  50  sec.  ft. 
capacity.  The  duty  of  water  will  be  3  to  3$4 
acre  feet  per  annum. 

It  is  contemplated  that  extensions  will  be 
made  to  this  project  until  an  additional  50,- 
000  to  60,000  acres  are  irrigated.  The  exten- 
sion work  comprises  three,  additional  reser- 
voirs and  additional  canals  and  will  cost  some 
$3,000,000. 

Grand  Valley  Project,  Colorado. — This 
project  is  planned  to  irrigate  about  53,000 
acres  of  land  in  Mesa  county,  Colorado.  The 
average  elevation  of  the  land  is  4,700  ft.,  the 
average  rainfall  is  6  to  11  ins.  annually  and 
the  temperature  range  is — 15°-100°  F. 

The  source  of  water  supply  is  the  Grand 
River  with  a  water-  shed  of  8,550  square  miles. 
The  engineering  works  comprise  a  storage 
dam  and  some  60  miles  of  canal  on  which 
there  will  be  about  20,000  ft.  of  tunnel.  The 
work  so  far  done  on  this  project  comprises 
surveys,  hydrographic  records,  etc. 

Uncompahgre  Valley  Project,  Colorado. — 
These  works  are  planned  to  irrigate  140,000 
acres  of  land  in  Montrose  and  Delta  counties 
in  Colorado.  Reconnoisance  was  begun  in 
1902;  the  project  was  approved  June  7,  1904; 
construction  was  begun  Dec.  9,  1904,  and  on 
June  30,  1911,  the  work  was  50.7  per  cent 
completed.  The  average  elevation  of  the 
land  to  be  irrigated  is  6,000' ft.;  the  average 
annual  rainfall  is  9  ins.,  and  the  temperature 
range  is  20°-98°  F. 

The  source  of  water  supply  is  the  Gunni- 
son and  Uncompahgre  rivers,  having  a  drain- 
age basin  of  3,850  square  miles.  The  prin- 
cipal engineering  features  of  the  work  are 
the  Gunnison  tunnel,  which  carries  the  waters 
of  the  Gunnison  river  through  an  intervening 
mountain  range  to  the  valley  of  the  Uncom- 
pahgre river,  and  the  Tayler  Park  dam,  an 
arched  masonry  structure  with  a  crest  length 
of  700  ft.  and  a  height  of  200  ft.  This  dam 
forms  a  storage  reservoir  of  2,260  acres  area 
and  a  capacity  of  106,000  acre  feet  and  hav- 
ing a  spillway  150  ft.  above  the  stream  bed. 
Resides  the  main  storage  dam,  there  will  be 
five  diversion  dams.  The  tunnel  is  com- 
pleted; 30,583  ft.  long,  10^x11^4  ft.  inside 
concrete  lining,  and  1,300  sec.  ft  capacity. 
The  canal  system  comprises  30  miles,  exceed- 
ing 300  sec.  ft.  capacity ;  100  miles  between  50 
and  300  sec.  ft.  capacity,  and  200  miles  less 
than  50  sec.  ft.  capacity.  Some  10,000  h.  p. 
of  water  power  is  capable  of  being  developed. 
It  is  estimated  that  the  cost  per  acre  will 
he  $40. 

Minidoka  Project,  Idaho.  These  works  are 
planned  to  irrigate  132,081  acres  of  land,  82,- 
J25  acres  by  gravity  and  49,906  acres  by 
pumping  in  Lincoln  and  Carria  counties  in 
Idaho.  Reconnoisance  was  made  in  1903;  the 
project  was  approved  April  23,  1904;  con- 
struction was  begun  Sept.  21,  1901,  and  in 
June  311,  1911,  the  gravity  unit  had  been  com 
pleted  and  the  pumping  unit  was  91  per  cent 
completed.  The  average  elevation  of  the  land 
to  be  irrigated  is  4,200  ft.;  the  average  annual 
rainfall  is  II  ins,  and  the  temperature  range 
is  2<,-98°  F. 

The  source  of  water  supply  is  the  Snake 
Rivet  with  a  watershed  of  I7,9un  square  miles. 
This  stream  is  dammed  to  form  a  storage 
reservoir  about  6  miles  south  of  Minidaka, 
Idaho      The  dam  is  rock   fill,  with  concrete 


regulating  works;  height  75  ft.,  length  of 
masonry  176  ft.,  length  of  rock  fill  550  ft. 
The  reservoir  formed  has  an  area  of  15,000 
acres  and  a  capacity  of  140,000  acre  feet;  the 
spillway  is  2,385  ft.  long,  with  a  fixed  crest 
42  ft.  above  the  stream  bed.  Water  is  di- 
verted into  two  canal  systems,  one  on  each 
side  of  the  river.  The  canal  system  com- 
prises 31  miles  greater  than  300  sec.  ft.  capac- 
ity; 111  miles  between  50  and  300  sec.  ft. 
capacity,  and  252  miles  of  less  than  50  sec. 
ft.  capacity.  The  Minidaka  dam  will  ulti- 
mately develop  15,000  h.  p.,  which  will  be 
used  for  pumping  water  to  the  high  level 
units.  A  portion  of  this  power  is  now  being- 
used  and  the  pumping  system  was  described 
in  our  issue  of  July  26,  1911.  The  building 
charges  for  these  works  are  $22  and  $30  per 
acre  of  irrigable  land.  The  total  cost  of  this 
project  will  be  about  $9,000,000. 

Boise  .  Project,  Idaho. — These  works  are 
planned  to  irrigate  243,000  acres  of  land  in 
Ada  and  Canyon  counties,  Idaho.  Reconnois- 
ance was  made  in  1902-4;  the  project  was  ap- 
proved March  25,  1905 ;  construction  was  be- 
gun March  16,  1906,  and  on  June  30,  1911,  the 


canal  system  comprises  83  miles  over  300  sec 
ft.  capacity ;  100  miles  between  50  and  30 
sec.  ft.  capacity,  and  360  miles  less  than  5 
sec.  ft.  capacity.  A  total  power  developmen 
of  4,000  h.  p.  is  contemplated.  The  duty  oi 
water  is  2y2  acre  feet  per  annum. 

Garden  City  Project,  Kansas. — This  project 
is  completed  for  the  irrigation  of  10,677  acres 
in  Finnay  and  Kearny  counties,  Kansas.  The 
average  elevation  of  the  land  is  2,925  ft. ;  the 
average  rainfall  is  20  ins.,  and  the  tempera- 
ture range  is  20°-105°  F.  The  source  oi 
water  supply  is  wells  near  the  Arkansas 
River.  The  plant  consists  of  a  600  h.  p.  turbo- 
electric  power  plant  operating  23  pumping  sta- 
tions. The  canal  system  comprises  35.8  miles 
The  duty  of  water  is  2  acre  feet  per  annum 
The  building  charge  for  the  works  was  $37. 5( 
per  acre  and  the  annual  maintenance  and  op- 
eration charges  are  $2.75  per  acre. 

Huntley  Project,  Montana. — These  works 
are  planned  to  irrigate  28,921  acres  in  Yel- 
lowstone county,  Montana.  Reconnoisance 
was  made  in  1904;  the  project  was  authorized 
on  April  8,  1905 ;  construction  was  begun 
Sept.  18,  1909.  and  on  June  30,  1911,  the  work 
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work  was  74  per  cent  completed  exclusive  of 
the  Boise  River  storage,  which  was  3.6  per 
cent  completed.  The  average  elevation  of 
the  land  is  2,500  ft. ;  the  average  rainfall  is 
12.7  ins.,  and  the  range  of  temperature  is 
28°-107°  F. 

The  source  of  the  water  supply  is  the  Boise 
River,  having  a  watershed  of  6,000  square 
miles.  The  works  contemplated  are  a  series 
of  storage  reservoirs  on  the  headwaters  of 
the  river,  a  diversion  dam  and  a  canal  sys- 
tem. Three  only  of  the  storage  reservoirs 
have  been  definitely  planned,  as  follows: 

Area.  Capacity, 

Nil  me.                                Acres.  Am.  feet. 

I  leer  Hut                                   9,250  1S6.000 

Rossi                                             691  34,000 

Alexander                                   425  25,000 

Id,                                                801  87,000 

The  dam  structures  so  far  planned  are  the 
Upper  Deer  Flat  and  the  Lower  Deer  Hat, 
the  main   features  of  which  are  as  follows: 

Height,  Crest,  Contents, 

Name  and  Ivpc.           ft            ft.  en.  yds. 

Upper,  eiutli  till              70         4,000  888,200 

Lower,  eiirth  till               40           7.200  886,600 

The  diversion  dam  is  a  cyclopran  masonry 

ogee  weir  48  ft  high  end  216  ft.  long.  Th< 


was  96  per  cent  completed.  The  average  ele- 
vation of  the  land  is  3,000  ft.;  the  average 
annual  rainfall  is  12  ins.,  and  the  range  of 
temperature  is  35°-100°  F. 

The  source  of  water  supply  is  the  Yellow- 
stone River  with  a  watershed  of  11,800  square 
miles.  The  engineering  works  comprise  a 
canal  system  and  some  2,653  miles  of  tun- 
nels. The  canal  system  comprises  8^  miles, 
exceeding  300  sec.  ft.  capacity;  19  miles  be- 
tween 50  and  3(10  sec.  ft.  capacity,  and  241 
miles  witli  capacities  less  than  50  sec.  ft.  The 
works  include  a  novel  pumping  plant  b\ 
which  a  drop  in  the  main  canal  is  made  to 
supply  power  for  pumping  water  to  the  high 
level  canal  system;  turbine  operated  centrifu- 
gal pumps  are  employed. 

St.  Marx-Milk  Hirer  Protect.  Montana.- 
The  works  arc  planned  to  irrigate  215.000 
acres  of  land  in  Valley  and  Chotcau  counties. 
Montana  Reconnoisance  was  made  in  1902. 
the  project  was  authorized  March  J  I.  1903; 
construction  was  begun  early  in  1907.  and  on 
June  30,  1911,  the  work  was  12  per  cent  com 
pleted. 

The  source  of  water  supply  is  Milk  River, 
with  a  water  shed  of  4,000  square  miles,  sup 
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)lemented  by  storage  on  St.  Mary's  River.  is  195  ft.  above  the  stream  bed.  The  dam  is 
The  engineering  works  comprise  three  reser-     a   broken    range    cyclopean    rubble  masonry 

foirs,  as  follows  :   ■ — 

Item.  St.  Mary.  Chain  Lakes.       Nelson  Lake. 

Reservoid  area,  acres   13,422  _6'842 

Reservoir  capacity,  acre  feet   150,000  437,560  190,430 

Dam  type..      Rock  fill.  Rock  fill.  Rock  fill. 

Dam' height,  feet   „   44  100  33 

Dam  length  feet   2,800  2,130  15,135 

Dam  contents,  cu.  yds   198,000  1,727,000  911,540 


There  are  also  two  diversion  dams,  one 
known  as  the  Dodson  dam,  a  rock  fill  crib- 
work  structure  26  ft.  high  and  319  ft.  long, 
and  the  other  known  as  the  Vandalia  dam, 
also  a  rock  fill  crib-work  structure.  The 
:anal  system  comprises  a  feeder  canal  of  840 
sec.  ft.  capacity  from  St.  Mary  Lake  to  Milk 
River,  25  miles ;  90  miles  of  capacity  exceed- 
ing 300  sec.  ft.,  and  285  miles  of  capacities 
between  50  and  300  sec.  ft.  There  are  465  ft. 
Df  tunnel  and  6,000  ft.  of  dike. 

Sun  River  Project,  Montana. — This  project 
is  planned  to  irrigate  276,000  acres  in  the 
valley  of  the  Sun  River  in  Montana.  Recon- 
tioisance  was  made  in  1905;  the  project  was 
approved  Feb.  26,  1906;  construction  was  be- 
jun  April  27,  1907,  and  on  June  30,  1911,  the 
Ft.  Shaw  unit  of  16,000  acres  was  completed 
ind  8  per  cent  of  the  work  on  the  whole 
project  was  completed.  The  average  eleva- 
:ion  of  this  land  is  3,700  ft. ;  the  average  an- 
lual  rainfall  is  12  ins.,  and  the  range  of  tem- 
perature is  40°-100°  F. 

The  source  of  water  supply  is  the  Sun 
River  and  tributaries  and  Deep  Creek,  with 
i  watershed  of  1,140  square  miles.  The  engi- 
leering  works  comprise  the  Willow  Creek 
storage  reservoir  of  2,285  acres  area  and  a 
rapacity  of  84,000  acre  feet,  with  a  spillway 
1,300  ft.  long,  100  ft.  above  stream  bed.  This 
•eservoir  is  formed  by  a  hydraulic  fill  dam 
[,045  ft.  long  on  the  crest  and  110  ft.  high, 
:ontaining  437,000  cu.  yds.  The  canal  system 
romprises  0.3  miles  of  greater  than  300  sec. 
it.  capacity;  17  miles  between  50  and  300  sec. 
ft.,  and  88  miles  less  than  50  sec.  ft.  capacity, 
rhere  are  584  ft.  of  tunnel  and  2,700  ft.  of 
like. 

The  duty  of  water  is  2  acre  feet  per  an- 
lum.  The  building  charge  is  $30  per  acre  and 
he  annual  operation  and  maintenance  charge 
s  50  cts.  per  acre. 

Lower  Yellowstone  Project,  North  Dakota. 
—These  works  are  planned  to  irrigate  64,622 
icres  in  Dawson  county,  Montana,  and  Mc- 
kenzie county,  North  Dakota.  Reconnoisance 
vas  made  in  1903 ;  the  work  was  authorized 
^ay  10,  1904;  construction  was  begun  Aug. 
.6,  1905,  and  on  June  30,  1911,  this  work  was 
•5  per  cent  completed.  The  average  eleva- 
ion  of  the  land  to  be  irrigated  is  1,900  ft.; 
he  average  annual  rainfall  is  16  ins.,  and  the 
emperature  range  is  30°-100°  F. 

The  source  of  water  supply  is  the  Yellow- 
itone  River,  with  a  drainage  area  of  66,000 
iquare  miles.  A  rock  filled  timber  wier  12  ft. 
ligh  and  700  ft.  long  diverts  the  water  into  a 
:anal  system  comprising  38  miles  of  over  300 
ec.  ft.  capacity;  47  miles  between  50  and  300 
ec.  ft.  capacity  and  61  miles  of  less  than  50 
ec.  ft.  capacity.    There  are  5,000  ft.  of  dike. 

The  duty  of  water  is  2l/2  acre  feet  per  an- 
mm.  The  building  charge  is  $12.50  per  acre 
md  the  annual  operating  and  maintenance 
:harge  is  $1  per  acre. 

North  Platte  Project,  Nebraska-Wyoming. 
-These  works  are  planned  to  irrigate  129,500 
icres  long  the  North  Platte  River,  about  100 
niles  north  of  Cheyenne,  Wyo.  Reconnois- 
mce  was  begun  April  1,  1903;  the  project  was 
mthorized  Dec.  22,  1904 ;  construction  was 
legun  March  3,  1905,  and  on  July  30,  1911,  the 
vork  was  78  per  cent  completed.  The  land 
o  be  irrigated  has  an  average  elevation  of 
:,100  ft.;  an  average  annual  rainfall  of  15  ins., 
md  a  temperature  of  25°-100°  F. 

The  source  of  water  supply  is  the  North 
3latte  River,  with  a  watershed  of  12,000 
quare  miles.  The  principal  engineering  works 
omprise  a  storage  reservoir  known  as  the 
5athfmder  Reservoir,  a  diversion  dam  about 
50  miles  down  the  river,  and  the  interstate 
anal  150  miles  long.  The  reservoir  has  an 
irea  of  21,774  acres  and  a  capacity  of  1,025,- 
•00  acre  feet:  the  spillway  is  660  ft.  long  and 


arch  218  ft.  high  and  432  ft.  long  on  the 
crests.  It  contains  60,712  cu.  yds.  of  ma- 
sonry. The  diversion  dam  is  a  reinforced 
concrete  wier  25  ft.  high  and  300  ft.  long, 
with  an  earth  fill  2,000  ft.  long.  A  second 
diversion  dam  is  projected.  The  canal  sys- 
tem comprises  95  miles,  exceeding  300  sec. 
ft.  capacity;  23  miles  between  50  and  300  sec. 
ft,  and  385  miles  of  less  than  50  sec.  ft. 
capacity.  There  are  2,000  ft.  of  dike  and  480 
ft.  of  tunnel.  The  duty  of  water  is  2l/2  acre 
feet  per  acre  per  annum.  The  building  charge 
is  $35  and  $45  per  acre,  and  the  annual  main- 
tenance and  operating  charge  is  $2  per  acre. 

Try,ckee  Carson  Project,  Nevada. — The 
work  planned  provides  for  the  irrigation  of 
206,000  acres  in  western  Nevada.  Reconnois- 
ance was  made  in  1902 ;  the  project  was  au- 
thorized in  March  14,  1903;  construction  was 
begun  Aug.  28,  1903,  and  on  June  30,  1911, 
the  work  was  about  60  per  cent  completed. 
The  average  elevation  of  the  land  to  be  irri- 
gated is  4,000  ft. ;  the  average  rainfall  is  4 
ins.,  and  the  temperature  range  is  0°-105°  F. 

The  sources  of  water  supply  are  the  Truc- 
kee  and  the  Carson  rivers,  with  a  drainage 
basin  of  3,450  square  miles.  A  dam  on  the 
Truckee  River  diverts  the  water  into  a  31-in. 
canal  leading  to  the  Carson  River,  where  an- 
other dam  diverts  the  supply  into  two  canals. 
Three  reservoirs  are  planned  as  follows : 


Name.                      Area,  acres.  Acre  feet. 

Lake  Tahoe                      125,000  200,000 

.  Alkali  Flat                           8,500  225,000 

Lower  Carson                    11,000  290,000 


The  Lake  Tahoe  dam  is  a  concrete  sluice- 
way regulator  14  ft.  high  and  109  ft.  long; 
the  lower  Carson  dam  is  not  designed.  The 
diversion  dams  so  far  designed  are: 

Height,  Masonry,  Earth  fill, 

Name  and  type.          ft.           ft.  ft. 
Truckee,  sluice  gate...  22%          171  1.160 
Carson,  sluice  gate....  20%  240   

The  canal  system  comprises  104  miles  over 
300  sec.  ft.  capacity ;  79  miles  between  50  and 
300  sec.  ft,  and  487  miles  of  less  than  50  sec. 
ft.  capacity.  There  are  2,830  ft.  of  tunnel 
and  50,000  ft.  of  dike. 

The  water  duty  is  3  acre  feet  per  annum. 
The  building  charge  is  $22  and  $30  per  acre, 
and  the  annual  operating  and  maintenance 
charge  is  60  cts.  per  acre. 

Carlsbad  Project,  New  Mexico. — These 
works  are  planned  to  irrigate  20,073  acres  in 
Eddy  county,  New  Mexico.  The  work  con- 
sists in  restoring  an  old  canal  and  storage 
reservoir  system.  The  average  elevation  of 
the  land  is  3,100  ft.:  the  average  rainfall  is 
15  ins.,  and  the  temperature  range  is 
0°-110°  F. 

The  source  of  water  supply  is  the  Pecos 
River,  with  a  drainage  basin  of  22,000  square 
miles.    The  two  reservoirs  are: 


Acre  , — Spillways. — N 
Name.  Acres.       feet.     Length.  Height. 

Avalon    1,600         6,000         1,000  21 

f    200  23.3 
McMillan    300       29,000       [    600  15 


The  McMillan  dam  is  an  earth  and  rock 
fill  structure  52  ft.  high  and  1,686  ft.  long  on 
the  crest  with  4,000  ft.  of  dikes.  The  Avalon 
dam  is  an  earth  and  rock  fill,  with  a  concrete 
cove,  is  50  ft.  high  and  1,309  ft.  long  on  the 
crest.  The  canal  system  comprises  5  miles  of 
over  300  sec.  ft.  capacity;  25  miles  between 
50  and  300  sec.  ft.  capacity,  and  120  miles  less 
than  50  sec.  ft.  capacity.  This  project  is 
completed.  The  water  duty  is  3  acre  feet. 
The  building  charge  was  $31  per  acre  and  the 
maintenance  and  operating  charge  is  $1.35 
per  acre  per  annum. 

Hondo  Project.  New  Mexico. — These  works 
were  completed  in  1907  and  irrigate  10,000 
acres  of  land  in  Chaves  county,  New  Mexico. 
The  average  elevation  of  the  land  is  3,750  ft.; 
the  average  rainfall  is  16  ins.,  and  the  ran^e 
of  temperature  is  0°-100°  F. 


The  source  of  water  supply  is  the  Hondo 
River,  having  a  drainage  basin  of  1,037  square 
miles.  The  river  is  dammed  by  six  earth 
embankments  22  ft.  high  and  having  an  ag- 
gregate length  of  16,504  ft.  to  form  the  Honod 
reservoir,  with  an  area  of  1910  acres  and  a 
capacity-  of  40,000  acre  feet.  An  earth  fill 
dam  20  ft.  high  and  100  ft.  long  diverts  the 
water  into  a  canal  system,  comprising  3  miles, 
exceeding  300  sec.  ft.  capacity,  2  miles  be- 
tween 50  and  300  sec.  ft.  and  1 1  miles  of  less 
than  50  sec.  ft.  capacity.  The  duty  of  water 
is  2'/2  acre  feet  per  annum. 

Rio  Grande  Project,  New  Mexico-Texas. — 
These  works  are  planned  to  irrigate  180,000 
acres,  110,000  in  New  Mexico,  45,000  in  Tex- 
as and  25,000  in  Mexico.  Reconnaissance  was 
begun  March  1,  1903;  the  project  was  au- 
thorized Dec.  2,  1905 ;  construction  was  begun 
Nov.  20,  1906.  One  diversion  dam  has  been 
completed,  but  only  preliminary  work  has 
been  done  on  the  remainder  of  the  system. 
The  average  elevation  of  the  land  irrigated 
is  3,700  ft;  the  average  rainfall  is  9l/2  ins., 
and  the  range  of  temperature  is  0°-100°  F. 

The  source  of  water  supply  is  the  Rio 
Grande,  with  a  drainage  basin  of  37,000 
square  miles.  The  principal  engineering 
works  are  the  Engle  reservoir  and  four  di- 
version dams.  The  Engle  dam  is  a  rubble 
concrete,  gravity  dam  265  ft.  high  and  1,400 
ft.  long  on  the  crest,  having  a  volume  of 
410,000  cu.  yds.  This  dam  forms  a  reservoir 
40,000  acres  in  area  and  having  a  capacity  of 
2,538,000  acre  feet.  The  completed  diversion 
dam  comprises  a  rubble  concrete  wier  9  ft. 
high  and  600  ft.  long  and  1,600  ft.  of  earth 
fill. 

North  Dakota  Pumping  Projects. — These 
works  comprise  two  projects,  the  Williston 
and  the  Buford-Trenton  located  in  the 
counties  of  these  names.  Reconnaissance  was 
made  in  1904;  the  projects  were  authorized 
Jan.  23,  1906,  and  construction  was  begun  in 
the  fall  of  1906.  The  areas  irrigated  will  be  : 
Williston  12,000  acres;  Buford-Trenton,  12,- 
500  acres.  The  average  elevation  of  the  land 
is  1,900  ft,  the  average  rainfall  is  15  ins. 
and  the  temperature  range  is  59°-107°  F. 

The  source  of  water  supply  is  the  Missouri 
River,  from  which  water  is  pumped  to  set- 
tling basins  feeding  the  canal  systems.  Power 
for  pumping  is  generated  at  a  central  station 
at  Williston  and  transmitted  electrically  to 
the  pumpin?  plants.  The  power  station  is 
located  on  an  extensive  outcrop  of  lignite, 
which  furnishes  the  fuel.  About  1,500  h.  p. 
are  transmitted  to  each  project  the  longest 
distance  of  transmission  being  28  miles.  A 
unique  feature  of  the  pumping  is  the  loca- 
tion of  the  pumps  on  barges  in  the  river  and 
connected  with  the  shore  by  flexible  delivery 
pipes;  the  unstable  character  of  the  river 
banks  determined  this  plan.  The  canal  sys- 
tem comprises  4  miles  of  50  to  300  sec.  ft. 
capacity  and  69  miles  of  less  than  50  sec.  ft 
capacity. 

The  building  charge  for  these  projects  is 
$38  per  acre  and  the  annual  operation  and 
maintenance  charge  is  70  cts.  per  acre  or  50 
cts.  per  acre  foot  of  water  used. 

Umatilla  Project,  Oregon.— This  project 
will  irrigate  20,440  acres  in  Umatilla  county. 
Reconnoisance  was  made  in  1905,  and  con- 
struction was  begun  Oct.  5,  1906.  The  aver- 
age elevation  of  the  land  is  470  ft;  the  aver- 
age rainfall  is  9  ins.;  the  range  of  tempera- 
ture is  28°-115°  F.  This  project  is  81  per 
cent  completed. 

The  source  of  water  supply  is  the  Uma- 
tilla River,  having  a  drainage  area  of  1,610 
square  miles.  An  inlet  canal  delivers  water 
to  Cold  Springs  reservoir,  having  an  area  of 

I,  500  acres  and  a  capacity  of  50,000  acre  feet. 
The  Cold  Springs  dam  is  an  earth  fill  dam 
98  ft.  high  and  3,500  ft.  crest  length,  con- 
taining 757,000  cu.  yds.  of  earth,  32,500  cu. 
yds.  of  rock  fill  and  3,900  cu.  yds.  of  con- 
crete. The  canal  system  comprises  25  miles 
of  300  sec.  ft.  capacity,  8  miles  between  50 
and  300  sec.  ft.  capacity  and  100  miles  of  less 
than  50  sec.  ft.  capacity.  There  are  also  the 
following  lengths  of  reinforced  concrete  njpe 

II.  01)0  ft.  of  46-in.,  11.000  ft.  of  30-in..  9800 
ft  of  46-in.  and  6,500  ft  of  30-in. 
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The  building  charge  for  this  project  is  $60 
per  acre  and  the  annual  operation  and  main- 
tenance charge  is  $1.30  per  acre. 

Klamatli  Project,  Oregon  -  Calif ornia. — 
These  works  will  irrigate  172,000  acres  in 
Klamath  count}-,  Oregon,  and  in  Siskiyou  and 
Modoc  counties,  California.  Reconnoisance 
was  begun  in  October,  1903 ;  the  project  was 
approved  Feb.  5,  1900,  and  construction  was 
begun  on  Feb.  16,  1900.  On  June  30,  1911, 
the  project  was  45  per  cent  completed.  The 
average  elevation  of  the  land  is  4,100  ft. : 
the  average  rainfall  is  15  ins.,  and  the  range 
of  temperature  is  5°-100°  F. 

The  sources  of  water  supply  are  Upper 
Klamath  Lake  and  Clear  Lake,  with  a  drain- 
age basin  of  3,700  square  miles.  The  two 
reservoirs  are  as  follows  : 

Name.  Acres.  Acre  feet. 

Upper  Klamatli   60,000  1200,000 

Clear    Lake   25,000  462,000 

Total    85,000  662,000 

The  Clear  Lake  dam  is  a  rock  fill  structure 
33  ft.  high  and  940  ft.  crest  length.  The 
length  of  canals  so  far  recorded  is  10  miles 
greater  than  300  sec  ft.,  34  miles  between  300 
and  50  sec.  ft.  and  82  miles  of  less  than  50 
sec.  ft.  There  is  also  a  3,300  ft.  tunnel.  The 
water  duty  is  1.8  acre  feet  per  annum. 

Belle  Fourchc  Projects,  South  Dakota. — 
This  project  will  irrigate  101.907  acres  of 
land  in  Butte  and  Meade  counties.  Recon- 
noisance was  begun  July  18,  1903:  the  project 
was  authorized  May  10,  1904,  and  the  con- 
struction was  begun  April  10,  1905.  On  June 
30,  1911,  the  project  was  89  per  cent  com- 
pleted. The  average  elevation  of  the  land 
is  2,800  ft;  the  average  rainfall  is  15  ins., 
and  the  temperature  range  is  20°-95°  F. 

The  sources  of  water  supply  are  the  Belle 
Fourche  and  Redwatcr  rivers,  with  a  drain- 
age area  of  4,300  square  miles.  An  inlet 
canal  from  the  Belle  Fourche  will  take  water 
to  a  reservoir  formed  by  an  earth  fill  clam,  be- 
ing built  in  a  depression  between  two  hills. 
The  dam  will  be  115  ft.  high,  20  ft.  wide  on 
top  and  0.200  ft.  long  and  contains  1,000,000 
cu.  yds.  The  reservoir  formed  will  have  an 
area  of  8,010  acres  and  a  capacity  of  203,770 
acre  feet.  The  concrete  diversion  dam  is 
23  ft.  high  and  400  ft.  long.  The  canal  sys- 
tem comprises  55  miles  over  300  sec.  ft. ;  45 
miles  between  50  and  300  sec.  ft.,  and  500 
miles  of  less  than  50  sec.  ft.  There  are  also 
l,31ii  ft.  of  tunnel. 

The  building  charge  is  $30  per  acre  and 
the  annual  maintenance  and  operating  charge 
is  40  cts.  per  acre.  The  duty  of  water  is  2 
acre  feet  per  acre  per  annum. 

Strawberry  Valley  Project,  Utah. — These 
works  are  planned  to  irrigate  00,000  acres  in 
Utah  and  Wasatch  counties.  Reconnoisance 
was  begun  in  1903,  the  project  was  approved 
Dec.  15,  1905,  and  construction  was  begun 
March  0,  1900.  On  June  30,  1911,  the  work 
was  47  per  cent  completed.  The  average  ele- 
vation of  the  land  is  1,000  ft.;  the  average 
rainfall  is  18  ins.,  and  the  temperature  range 
is  10°-95°  F. 

The  source  of  water  supply  is  the  Straw- 
berry and  Spanish  Fork  rivers,  with  a  drain- 
age area  of  200  square  miles.  The  engineer- 
ing works  comprise  the  Strawberry  reservoir 
and  flam,  the  Spanish  Fork  diversion  dam 
and  63  miles  of  canals,  besides  tunnels  and 
water  power.  The  Strawberry  reservoir  will 
have  an  area  of  0.HOI)  acres  and  a  capacity  of 
110,000  acre  feet.  The  dam  forming  the  res- 
ervoir is  rock  fill,  witli  concrete  core  wall, 
50  ft.  high,  325  ft.  cresl  length  and  containing 
60,000  cu.  yds.  From  the  reservoir  20,500  fi 
of  tunnel  takes  the  water  tO  the  Spanish 
Fork  River,  where  a  diversion  dam  will  turn 
it  into  the  canal  system.  The  diversion  dam 
is  a  reinforced  concrete  wier  10  ft.  high  and 
70  ft.  long  and  an  earth  fill  25  fl.  long.  I  he 
canal  ystem  comprises  ■'!  miles,  exceeding  .'ion 
let  it.  10  miles  between  300  and  50  see.  ft. 
and  20  miles  less  (ban  50  sec.  ft.  The  power 
plant  will  have  an  ultimate  capacity  of  3,000 
h  p  which  will  be  used  to  pump  to  high  level 
I  anal 

f)l,(inti//(in  I'rnjecl,  Washington. —  These 
works  will  irrigate  |0,000  acres  of  land  in 
Okanogan  eOUIItV.     The  construction  is  com 


pleted.  The  average  elevation  of  the  land  is 
l.oiiO  ft.;  the  average  rainfall  is  8  ins.,  and 
the  range  of  temperature  is  10°-105°  F. 

The  source  of  water  supply  is  the  Salmon 
River,  with  a  drainage  area  of  150  square 
miles.  Salmon  Lake,  with  an  area  of  200 
acres  and  a  capacity  of  2,000  acre  feet,  forms 
one  reservoir.  The  other  reservoir  formed 
by  the  Conconully  clam  has  an  area  of  040 
acres  and  a  capacity  of  13,000  acre  feet.  The 
clam  is  a  hydraulic  earth  fill  and  rock  fill 
structure  0o  ft.  high,  1,000  ft.  long,  volume 
342,000  cu.  yds.  At  Salmon  River  there  is  a 
concrete  diversion  dam  4  ft.  high  and  50  ft. 
long,  with  an  additional  80  ft.  of  earth  em- 
bankment. The  canal  system  comprises  12 
miles  between  300  and  50  sec.  ft.  and  29  miles 
less  than  50  sec.  ft.  There  are  395  ft.  of 
tunnel. 

The  building  charge  was  $65  per  acre  and 
the  annual  operation  and  maintenance  charge 
as  $1.50  per  acre.  The  duty  of  water  is  2y2 
acre  feet  per  annum. 

Yakima  Project,  Washington — On  the  east- 
ern side  of  the  Cascade  Mountains,  in  Wash- 
ington, is  a  succession  of  valleys  in  the 
drainage  of  the  Yakima  River.  It  is  esti- 
mated that  with  storage  the  water  suppy  is 
sufficient  for  about  460,000  acres  of  land.  Stor- 
age is  being  provided  by  erecting  dams  at  the 
outlets  of  several  mountain  lakes,  the  capac- 
ity of  which  when  ultimately  developed  will 
total  930.000  acre  feet.  The  development  of 
a  comprehensive  system  of  irrigation  in  Yaki- 
ma Valley  will  be  accomplished  by  the  suc- 
cessive construction  of  several  units  of  a 
general  project,  the  work  being  gradually  ex- 
tended to  embrace  the  entire  irrigable  area. 


perature  is  21°-102"  F.  Water  is  taken  fro 
the  Tieton  river,  drainage  area  243  squar 
miles,  by  a  concrete  and  rock  fill  crib  dam 
ft.  high,  110  ft.  long  concrete  and  320  ft.  lonj 
earth  and  rock  fill.  The  canal  system  com 
prises  12  miles  exceeding  300  sec.  ft.,  34  mile 
between  300  and  50  sec.  ft.,  and  340  miles  les 
than  50  sec.  ft.  There  are  11,000  ft.  of  tun 
nels. 

Wapato :  This  unit  calls  for  a  diversioi 
clam  8  ft.  high  and  500  ft.  long  of  concret 
and  258  miles  of  canals. 

Kittitas :  No  work  has  been  done  on  thi 
unit. 

Shoshone  Project,  Wyoming. — This  projeq 
will  irrigate  131,900  acres  in  Big  Horn  coun 
ty,  Wyoming.  Reconnoissance  was  made 
L903;    the   project   was   authorized   Feb.  : 

1904,  and   construction   was   begun   Oct.  13 

1905.  The  work  was  48  per  cent  completed 
June  30,  1911.    The  average  elevation  of  the 
land  is  4,500  ft.,  the  average  rainfall  is  8  ins 
and  the  temperature  range  is  20°-95°  F. 

The  source  of  water  supply  is  the  Shoshon 
river,  with  a  drainage  area  of  1,380  squar 
■  miles,  which  is  dammed  by  a  concrete  da 
328J/!  ft.  high  and  200  ft.  long  on  the  crest 
with  a  volume  of  69,000  cu.  yds.    The  res 
ervoir  formed  has  an  area  of  0,600  acres  an 
a  capacity  of  456,000  acre  feet.    A  diversio 
dam  18  ft.  high  and  400  ft.  long  of  reinforce 
concrete  turns  the  water  through  a  concrete 
lined  tunnel  19,000  ft.  long  into  the  canal  sy 
tern.    This  system  comprises  13  miles  exceed 
ing  300  sec.   ft.,  and  21   miles  between  300 
and  50  sec.  ft. 

The  building  charge  is  $45  and  $46  per 
acre,  and  the  annual  operative  and  mainte 


Fig.   1 — View  Showing  Manner  of   Framing  Cribs  for  Repairing  Canal  Break. 


The  following  reservoirs  are  comprised  in 
the  project  : 

Name.  Acres.  Acre  feet. 

Bumping  Lake   1,300  34,000 

Lake  C'lialum    5,000  426,000 

Lake  Kachess    I.S0O  210,000 

Lake  Keeehelus    2,600  142,000 

McAllister  Meadows   ...     1,800  ll.r>.000 

The  following  types  and  sizes  of  clams  will 
form  these  reservoirs  : 

Height.  Length,  Volume. 

Name  and  tvpe.  ft.  ft.       cu.  yds. 

Humping  Lake,  earth  fill  50  :!,500  206,000 
Lake  Chalum.   earth   MM       110        1.2110  660,000 

Lake  Kachess.  earth  1111.       7:!        2.000        220.  I 

Lake  Keechelus,  earth  fill  61  6.40Q  480,000 
.McAllister  Meadows,  rock 

(111    160  000  450,000 

I  lie  several  units  in  which  the  project  will 

be  carried  out  are  the  Sunnyside,  60  per  cent 

completed;  the  Tieton,  91  per  cent  completed; 
ihe  Wapato  and  the  Kittitas. 

Sunnyside:    This  unit  contains  98,600  acres 

I  he  average  elevation  of  the  land  is  700  ft.; 
the  average  rainfall  is  7  ins.,  and  the  tempera 
lure  range  is  21° -110°  F,  A  concrete  division 
■  lam  8  ft.  high  and  500  ft,  long  diverts  water 
to  an  canal  System  comprising  12  miles  ex- 
ceeding 'inn  sec.  ft.,  3;!  miles  between  800  and 
50  see.  ft.,  and   175  miles  less  than  50  sec.  ft 

I  he  watei  dutv  is  3  acre  feet  per  annum. 
Tieton;    This    unit    contains   32,100  acres. 

I  In  average  elevation  is  1.700  ft.;  the  aver 
age  rainfall  is  0  ins  ,  and  the-  range  of  Icm 


nance  charge  is  $1  per  acre.  The  duty  o 
water  is  3  acre  feet  per  annum. 


Method  and  Cost  of  Repairing  Large 
Canal  Break. 

C'ontrihuted   by    K.    M.   Chandler,   General  Man- 
ager,  Kurbank   Power  &  Water  Co., 
Burbank,  Wash. 

The  Burbank  Power  &  W  ater  Co.  has  con- 
structed an  hydraulic  pumping  plant  on  the 
Snake  River  opposite  Five  Mile  Rapids  and 
near  Pasco,  Washington.  At  this  point,  the 
river  has  a  fall  of  about  11  ft.  in  two  miles 
which  has  been  utilized  to  develop  power  to 
operate  pumps  for  irrigation  purposes.  The 
water  is  diverted  at  the  head  of  the  rapids 
into  a  head-race  I  M>  miles  in  length,  50  ft.  in 
minimum  width  on  the  bottom,  side  slopes 
originally  of  1  Vi  to  I,  and  30  ft.  in  depth. 
In  May,  1909,  only  a  few  days  .liter  the  writer 
had  taken  charge  of  the  property,  a  Hood  m 
the  river  of  unusual  proportions  broke  its 
wav  through  the  outside  embankment  about 
1,000  it  below  Ihe  head  and  rapidly  began 
washing  the  outside  embankment  away.  As 
the  normal  difference  in  level  between  the 
water  surfaces  in  the  canal  and  in  the  river  at 
this  point  was  about  ti  ft  .  one  can  readily 
imagine  what  a  short  time  would  be  required 
to  cut  out  the  entire  outer  embankment  he- 
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ween  the  break  and  the  head  as  it  was  com- 
»osed  only  of  gravel  and  soil  with  a  rip-rap 
:acing  on  the  river  side.  The  problem  im- 
>osed  amounted  to  saving  that  4,000  ft.  of 
imbankment  and  keeping  the  pumping  plant 
n  operation,  if  possible. 

The  first  step  was  to  prevent  further  cut- 
ing  away  at  the  ends  of  the  break,  which  was 
ilmost  immediately  over  200  ft.  in  length, 
irith  water  flowing  through  the  gap  about  12 
t.  deep  at  a  high  velocity.  This  was  tempo- 
arily  stopped  in  a  few  hours  by  placing  a  re- 
etment  of  sacks  filled  with  gravel  at  the 
nds.  Fortunately,  the  bed  of  the  canal  at 
his  point  was  in  solid  rock  and  the  water  had 
ut  the  embankment  down  to  this  before  the 
epairing  was  started.    The  only  scheme  the 


company ing  view,  Fig.  1.  The  timbers  were 
held  together  by  %-in.  round  drift  bolts 
driven  through,  through  and  into ;  and  by  one 
2xl2-in.  plank  at  each  corner  of  the  cribs  and 
spiked  onto  the  sides.  The  bottoms  were 
made  of  2xl2-in.  planks  in  two  layers  spiked 
on  top  of  the  bottom  course  of  timbers,  each 
course  at  right  angles  to  the  other,  and  spiked 
together.  Although  there  would  have  been 
some  advantage  in  dapping  the  ends  of  the 
timbers  so  as  to  decrease  the  air  space  be- 
tween timbers,  it  was  not  of  sufficient  impor- 
tance to  warrant  the  additional  labor,  and 
timber,  and  would  cause  more  buoyancy  in  the 
cribs. 

Two  cribs  were  placed  at  each  end  of  the 
gap,  anchored,  and   filled  with  sacks.  This 


be  likely  to  start  others  breaking,  and  there- 
by lose  the  crib. 

After  a  new  crib  was  placed  in  position, 
occasionally  trouble  would  be  encountered  by 
the  rough  water  tearing  open  the  sacks  and 
carrying  them  downstream  through  the  open- 
ings in  the  cribs.  As  about  1,000  sacks  were 
required  to  fill  each  crib,  it  was  important  to 
ascertain  if  many  sacks  were  being  lost  in 
that  way  at  the  outset  of  filling  each  crib,  and 
this  was  done  by  occasionally  attaching  a  cord 
to  a  sack  and  dropping  it  into  the  water  in 
place.  I  f  there  were  no  strain  on  the  cord, 
it  was  known  of  course  that  the  sack  had  not 
gone  through  the  crib.  On  one  occasion,  a 
crib  14  ft.  high  landed  astride  of  a  large  boul- 
der and  a  large  hole  was  made  in  the  bottom. 


ig.  2 — View  Showing  Manner  of  Towing  Cribs  Into  Position 
in  Canal  Break. 


Fig.   3 — View   Showing    Break    in    Canal    Bank  Completely 
Repaired. 


riter  could  think  of  that  would  suffice  was 
lat  of  placing  timber  cribs  at  each  end  and 
radually  working  them  toward  the  center 
ntil  the  gap  was  closed;  and  this  plan  was 
lopted. 

The  company  had  a  supply  of  8-in.  x  10-in. 
16-ft.  fir  timbers  on  hand  sufficient  to  make 
or  G  cribs.  Two  carloads  of  the  same  ma- 
rial  were  ordered  from  Centralia,  Washing- 
in,  were  sawed,  and  hauled  350  miles  over 
le  Northern  Pacific  in  8  days.  A  line  of 
rong  dead  men  about  50  ft.  apart  was  set 
i  the  shore  opposite  the  break  from  which 
i  float  cribs  into  position  The  only  material 
/ailable  to  fill  the  cribs  was  gravel,  20,000 
rain  bags  were  purchased  in  the  wheat  dis- 
ict  at  Walla  Walla  at  once,  and  a  force  of 
en  put  to  work  filling  sacks  with  gravel  at 
ich  end  of  the  break. 

The  cribs  were  framed  as  shown  in  the  ac- 


permanently  prevented  further  erosion  at  the 
ends  of  the  break  and  then  all  efforts  were 
confined  to  running  out  the  line  of  cribs  from 
the  down-stream  end  so  as  to  concentrate  the 
force  of  men  filling  sacks  and  wheeling  them 
to  the  cribs  with  wheelbarrows,  and  because 
it  was  easier  to  get  the  cribs  into  position  on 
that  side.  On  account  of  the  high  velocity  of 
the  water,  the  matter  of  floating  cribs  into  po- 
sition was  a  task  requiring  considerable  care. 
After  losing  two  cribs  on  account  of  the  ca- 
bles breaking,  it  was  found  that  it  was  neces- 
sary to  use  five  %-in.  and  two  1  -in.  wire 
rope  cables  to  hold  the  cribs  against  the  cur- 
rent, those  being  the  sizes  of  cables  on  hand 
and  there  being  only  two  pieces  of  the  larger 
size.  Even  then,  great  care  had  to  be  exer- 
cised in  giving  slack  from  the  dead  men  not  to 
allow  all  the  strain  to  come  on  one  or  two 
cables,  for  if  they  gave  way,  the  shock  would 


After  throwing  several  hundred  sacks  in  with- 
out success,  several  strips  of  ordinary  chicken 
wire  were  sewed  together  with  baling  wire, 
a  large  quantity  of  sagebrush  piled  on  it,  sev- 
eral sacks  filled  with  gravel  placed  in  the  cen- 
ter of  the  pile,  the  whole  rolled  into  a  ball 
about  10  ft.  in  diameter,  the  netting  sewed 
together  firmer,  and  the  ball  rolled  into  the 
crib.    It  did  the  work. 

About  three  weeks  were  required  from  start 
to  finish.  The  outer  embankment  was  not 
only  saved  from  washing  away  but  by  the 
rapid  addition  of  cribs  toward  filling  the  gap, 
we  were  able  to  control  the  loss  of  head  in 
the  head  race  as  the  river  fell,  and  to  keep 
the  plant  in  operation.  The  whole  work  cost 
$5,293,  the  sacks  alone  costing  $1,000,  the 
lumber  $896,  and  the  balance  was  taken  up 
principally  in  labor  and  superintendence. 
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he  Economies  of  Abutment  Design 
for  Railway  Bridges.* 

(Continued  from  page  473.) 
Plain  Concrete  Abutments. 

As  by  far  the  greater  number  of  abutments 
:ing  built  are  either  of  plain  or  reinforced 
mcrete,  the  term  design  of  bridge  abut- 
ents  at  present  means  the  design  of  bridge 
mtments  of  concrete  masonry. 
Properly  designed  abutments  should  have 
e  following  properties,  which  may  be  called 
ajor  requirements  because  they  affect  the 
tegrity  of  the  structures:  (1)  The  net- 
ork  should  be  stable  against  over  turning 
'  revolving  on  the  line  formed  by  the  inter- 
ction  of  the  front  face  and  the  footing,  and 
ould  also  be  safe  against  crushing  on  the 
me  line;  (2)  the  abutment  should  be  stable 
;ainst  sliding,  either  by  the  network  sliding 
i  the  footing  or  the  footing  sliding  upon 
e  foundation  bed;  (3)  the  pressure  of  the 
e  of  the  footing  upon  the  foundation  should 
)t  be  excessive. 

•Rewritten  in  abstract  and  partly  rearranged 
om  "Design  of  Railway  Bridge  Abutments,"  by 
H.  Prior.  Bulletin  140,  American  Railway  En- 
neering  Association. 


Besides  these  major  requirements  noted 
there  are  required  the  following  properties 
which  may  be  called  minor  requirements:  (1) 
The  abutment  should  protect  the  bank  against 
scour;  (2)  the  abutment  should  prevent  the 
embankment  drainage  from  washing  away 
the  shoulder  of  the  bank  adjacent  to  the 
back  wall;  (3)  the  abutment  should  provide 
a  joint  which  will  support  the  track  in  an 
easy  and  continuous  manner  from  embank- 
ment to  superstructure;  (4)  the  abutment 
should  be  easily  drained. 

To  enable  comparison  of  properties  and 
cost  of  abutments  the  same  conditions  are 
assumed  in  the  design  of  all  types.  These 
are  principally  as  follows:  (1)  The  height 
of  the  abutment  is  the  distance  from  base  to 
rail  to  the  natural  ground;  (2)  the  slope  of 
fill  is  to  1;  (3)  the  slope  of  the  natural 
ground  away  from  stream  or  bridge  opening 
is  4  to  1. 

CONCRETE   WING  ABUTMENTS. 

Wing  Abutment,  Type  Bi. — Figure  10  shows 
this  type  of  abutments.  Its  cross-section 
marked  Section  R,  Fig.  10,  is  determined 
about  as  follows:  The  height  h»  from  bridge 
seat  to  base  of  rail  is  determined  by  the  depth 
required  by  the  floor,  girders  and  bearings. 


The  width  e  of  back  wall  at  its  base  is  taken 
as  0.4  hi  if  the  lateral  pressure  of  the  earth- 
work tending  to  overturn  the  wall  is  alone 
considered,  or  it  is  taken  as  0.5  fh  if  a  slight 
further  provision  is  made  for  the  overturn- 
ing action  of  frost  in  the  bank.  The  width 
of  the  bridge  seat  is  determined  by  the  width 
required  for  the  superstructure  bearings  plus 
whatever  distance  is  required  to  keep  the 
bearings  back  far  enough  from  the  outer 
edge  of  the  bridge  seat  to  prevent  the  outside 
corner  from  being  sheared  off  in  a  diagonal 
direction. 

The  position  of  the  ground  line  and  the 
character  of  the  foundation  determine  the 
distance  hi  from  the  base  of  rail  to  top  of 
footing.  If  the  base  of  the  neatwork  /  is 
made  4/10  of  the  distance  fh,  the  neatwork  is 
stable  against  overturning  or  crushing  on  the 
line  k,  at  the  lower  front  edge  of  the  neat- 
work. The  dimension  /,  together  with  the 
width  of  bridge  seat  m  and  thickness  of  back 
wall  <•  having  been  determined,  we  have  the 
choice  of  setting  the  bridge  seat  and  back 
wall  vertically  over  the  rear  edge  of  the 
footing,  as  shown  in  Fig.  10  and  by  the  full 
lines  in  Fig.  11,  or  we  can  locate  the  bridge 
seat  and  back  wall  nearer  the  front  of  the 
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footing,  as  shown  by  the  dotted  lines  in  Fig. 
11,  and  thus  decrease  the  length  of  our  su- 
perstructure at  the  expense  of  an  increased 
bearing  on  the  toe  of  the  foundation. 


bars.  The  addition  of  these  bars  permits  the 
base  e  of  the  back  wall  b  to  be  made  2  ft.  5 
ins.  in  width  instead  of  4  ft.  10  ins.  in  width 
in  type  Bi.     This  decreased  width   of  back 
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Fig.  10 — Plain  Concrete  Wing  Abutment  With  Plain  Concrete  Back  Wall. 


Fig.  12 — Plain  Concrete  Wing  Abutment  With 
Reinforced  Concrete  Back  Wall. 


The  design  of  the  cross-section  entirely 
without  reinforcement  leaves  this  type  with 
two  important  defects.  If  the  outline  of  the 
neat  work  marked  position  I,  Fig.  II,  and 
shown  by  dotted  lines  gives  excessive  toe 
pressure,  it  is  desirable  to  alter  the  outline 
of  the  cross-section  to  about  that  of  position 
2,  shown  by  full  lines  in  Fig.  II.  The  object 
in  changing  the  outline  from  position  I  to 
position  2  is  to  move  the  point  of  application 
of  the  forces  />.  and  f-.  rig-  I"-  '"ward  tin- 
back  of  the  footing,  thus  moving  the  resultant 
pt  also  toward  the  hack  of  the  footing,  and 

consequently  decreasing  the  pressure  on  the 

front  edge  of  the  ncatwork  and  the  toe  of  the 

foundation.    Hut  in  an  abutment,  in  which 

tin  back  wall  contains  no  reinforcement,  these 

forces  cannol  be  moved  toward  the  back  of 
the  footina  by  any  great  amount  on  account 

of  the  large  width  c  of  the  base  of  the  hack 
wall,  which  is  made  from  It.  I  to  0..r)  of  It-,. 

Figure  12  shows  an  abutment,  type  Bi,  of 
the  same  height  as  the  abutment,  type  Mi,  Fig, 
10,  except  that  the  back  wall  h  is  reinforced 
against  overturning  hv  some  %  in.  by  II  ft 


wall  base  permits  the  point  of  application  of 
tin-   resultant   of   the  loads  p,   and        to  be 


Fig.    11  —  Diagram   Showing   Two  Positions 
for  Bridge  Seat. 

moved  an  average  distance  of  <•  ins.  toward 
the  back  of  the   footings,  by  this  means  de 


The  other  defect  is  due  to  the  absence  ■ 
bars  in  the  foundation  of  type  B,  and  is 
shown  by  a  comparison  of  the  cross-section 
of  the  abutment  marked  Section  B  on  center 
line  of  track  in  Fig.  10,  with  the  Section  1!  1 
the  same  figure. 

In  Section  I!  the  maximum  load  comes  on 
the  piles  located  nearest  to  the  toe  of  the 
footing.  The  load  on  each  pile  is  determined 
by  the  total  number  of  piles  ami  by  their 
location  with  reference  to  the  resultant  ol  all 
the  loads  on  the  abutment,  marked  pi  in  FH 
|n.  1 1  foundation  conditions  were  encounter* 
which  made  it  desirable  to  decrease  the  maxi- 
mum bearing  on  piles  of  2t>  tons  in  Section 
B,  or  to  decrease  the  total  number  of  piles 
without  increasing  their  loading,  it  could  be 
accomplished  by  moving  some  of  the  piles, 
marked  ,/  in  Section  II.  forward  to  about  the 
position  shown  on  Section  C,  thus  increasing 
the  projection  of  the  tooting  beyond  the  neat 
work  from  1  i;  in  Section  H  to  2  ft.  in  Sec- 
lion  I  .  To  reinforce  the  cantilever  beam  s-l 
against  bending,  some  bars  must  be  placed 
at    the   bottom    of    tin     footing,   crossing  the 
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ection  of  maximum  moment  r-s;  but  if  it  is 
■equired  to  build  the  entire  abutment  with- 
tut  reinforcement,  these  bars  cannot  be  used, 
md  instead  the  neatwork  must  be  increased 
ly  changing  the  face  of  the  neatwork  from 
he  line  s-u  to  the  line  v-W,  thereby  increas- 
ng  the  volume  of  the  neatwork  by  lb  yds. 
md  that  of  the  footing  by  5  yds. 

Cost:  The  following  is  a  tabulation  of  the 
luantities  and  estimated  cost  of  an  abutment, 
rype  B,  28  ft.  high : 

Item.  Total. 

106  cu.  yds.  concrete  at  $5  $2,030 

125  sq.  yds.  forms  at  $1.20   510 

Total  neatwork   $2,540 

103  cu  yds.  concrete  at  $5  $  515 

13  sq.  yds.  forms  at  $1.20   76 

Total  footings   $  591 

Grand  total  concrete   3,131 

160  cu.  yds.  excavation  at  $1.50   390 

B  piles  at  $8   568 

1,500  cu.  yds.  fill  at  25  cts   3ij 

falsework    gjj 

t.42  ft.  change  in  bridge  length  at  $61   270 

Total  cost   *4,J>?n 

Engineering,  5  per  cent   239 

Grand  total   $5,022 

Wing  Abutment,  Type  B,. — This  abutment, 
?ig.  12,  is  similar  to  that  shown  by  Fig.  10, 
:xcept  that  the  two  defects  mentioned  have 
>een  remedied.  The  absence  of  bars  in  the 
jack  wall,  Fig.  10,  is  eliminated  in  Fig.  12 
ind  the  second  defect,  which  is  the  absence 
)f  reinforcement  in  the  footing,  is  eliminated 
n  Fig.  13.  The  saving  in  abutment  Type  B2, 
iue  to  altering  the  cross-section  from  that 
shown  in  Fig.  12  to  the  one  shown  in  Fig.  13, 
I  approximately  $90.  The  two  abutments 
ire  similar  in  other  respects  so  that  all  of  the 
following  descriptions  of  the  properties  of 
ibutment  type  apply  equally  to  abutment 
type  Bi. 


concrete  masonry.  This  type  is  by  far  the 
most  widely  used,  and  is  an  economical  abut- 
ment for  certain  heights.  The  position  of 
the  resultant  of  all  the  loads  on  the  abutment 


10'         15'         go'         as'         50'  35' 
Height  of  ctbu  tm&  nt%  -base,   o  f  ra  i  I 
to  qrounct  level  at  toe  of  slopes 

Type.   B  2 

Fig.  14 — Diagram  Showing  Costs  of  Various 
Items,  Wing  Wall  Abutments. 

The  abutment  type  B?,  shown  in  Fig.  12, 
is  a  wing  abutment  built  practically  of  plain 


Base  of  Rail 


Fig.  13. 

pr,,  and  the  loading  per  mile,  also  entered  in 
Fig.  12,  show  that  this  abutment  has  the 
major  requirements  No.  1  mentioned. 

4a'- o" 


should  be  stable  auainst  sliding  on  the  foot- 
ing, and  the  footing  stable  against  sliding  on 
the  foundation  bed. 

The  angle  of  inclination  of  the  resultant  />; 
in  Section  B  shows  that  the  horizontal  com- 
ponent of  the  force  which  the  abutment  ex- 
erts upon  its  foundation  is  31  per  cent  of 
the  vertical  component.  This  is  less  than 
coefficient  of  friction  of  nearly  all  foundation 
beds,  except,  perhaps,  wet  clay.  The  stabil- 
ity against  sliding  is  assisted  by  the  back  fill 
in  front  of  the  abutment  and  the  pressure 
against  the  wing  walls  of  that  portion  of  the 
bank  which  extends  in  front  of  the  wing 
walls.  This  abutment  conforms  to  the  minor 
requirement  1  to  4  in  as  large  a  measure  as 
any  other  type. 

It  is  sometimes  stated  that  a  wing  abut- 
ment affords  greater  protection  to  the  bank 
against  scour  than  any  other  type,  but  it  can 
hardly  be  said  that  the  protection  afforded  by 
the  abutment  is  complete.  If  only  the  end  of 
the  bank  be  considered,  as  shown  in  the  ele- 
vation of  the  abutment  in  Fig.  12,  the  pro- 
tection is  complete,  especially  if  the  wing 
walls  are  of  such  a  length  as  to  bring  the 
top  of  the  wing  wall  close  to  the  ground. 
But,  if  the  side  of  the  bank  be  considered,  it 
will  often  be  found  necessary  to  protect  the 
toe  of  the  bank  by  rip-rap  and  without  this 
rip-rap  the  protection  afforded  by  the  heavy 
wing  walls  at  the  end  of  the  bank  is  not  far 
enough  extended. 

Abutments  of  this  type  do  not  cause  the 
drainage  water  to  wash  away  the  corner  of 
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Fig.  15 — Plain  Concrete  U-Abutments,  Filled. 

An  examination  of  Section  B  also  shows  the  bank  adjacent  to  the  back  wall  at  x  on 
that  the  abutment  satisfies  the  requirement  Fig.  12,  but  at  the  lower  point  31  on  the  bank, 
called  No.  2,  which  states  that  the  neatwork     Fig.   12,  where  the  amount  of  the  drainage 
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water  is  greater,  there  seems  to  be  a  tendency 
to  wash  the  portion  of  the  bank  adjacent  to 
the  end  of  the  wing  wall,  and,  therefore,  this 
point  is  often  found  protected  by  loose  rip- 
rap. 

It  is  possible  with  this  abutment  to  provide 
a  joint  between  the  bank  and  superstructure 
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Fig.  16 — Diagram  Showing  Costs  of  Various 
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which  will  support  the  track  in  as  easy  and 
continuous  a  manner  as  any  other  abutment, 
especially  if  a  ballasted  floor  is  used. 

Cost :  The  diagram  Fig.  14  shows  the  costs 
of  various  items  of  work  for  abutments  type 
H;  of  various  heights.  The  following  tabu- 
lations i'ive  the  quantities  and  costs  more  pre- 
cisely : 

Quantities  and  Costs  Type  B2  Abutment 
12  Ft.  High. 
Item.  Total. 

60  cu.  yds.  concrete  at  $r>  $  .'500 

270  lbs.  steel  at  3V4  cts   9 

121  sq.  yds.  forms  at  $1.20   145 

Total  neatwork   $  454 

21  cu.  ydh.  concrete  at  $5   105 

23  «(|.  yds.  forms  at  SI .20   28 

Total  footing   $  133 

Total  concrete    587 

BE  cu.  vde,  excavation  at  11.60   98 

170  cu.  vds.  fill  at  25  eta   43 

i'.71  ft.  change  In  bridge  length  at  $01   43 

Total.    Including  concrete  $  771 

Engineering,  ft<-.,  5  per  cent   38 

Grand  total   $  809 

Qi.a  til  II  i«-s  and  Costs  Type  I!  Abulmi'til 
20  ft  High. 

Item,  Totni. 

160  'ii    Vd«.  concrete  at  $5  f  800 

Md  II.M.  Htcel  at  3'/4  clH   » 

2Z0  fQ.   VdS.  forms  at  $1.20   264 

Tolnl  tiialwock   $1,073 

.'.»;  cu.  vdH.  concrete  at  15   28o 

49  mi,  yd*,  form*  at  $1.20   69 

Tolnl   footings   t  339 

120  cu    vdN.   excavation   in    $1.50   180 

34  pllen  at   $8   272 


864 

775 
50 


600  cu.  yds.  fill  at  25  cts   150 

2.79  ft.  change  in  bridge  length  at  $61....  170 

Total,  including  concrete  $2,184 

Engineering,  etc.,  5  per  cent   109 

Grand  total   $2,293 

Quantities  and  Costs  Type  B2  Abutment 
28  ft.  High. 
Item.  Total. 

387  cu.  yds.  concrete  at  $5  $l,93i 

270  lbs.  steel  at  3V2  cts   9 

420  sq.  yds.  forms  at  $1.20   504 

Total  neatwork   $2,448 

102  cu.  yds.  concrete  at  $5   510 

60  sq.  yds.  forms  at  $1.20   72 

Total  footings-   $  »82 

Total  concrete    3,030 

260  cu.  yds.  excavation  at  $1.50   390 

64  piles  at   $8   512 

l,50u  cu.  yds.  fill  at  25  cts   3i5 

Falsework    jjO 

6.04  ft.  change  in  bridge  length  at  $61   368 

Total,   including  concrete  $4,725 

Engineering,  etc.,  5  per  cent   230 

Grand  total   $4,961 

Quantities  and  Costs  Type  B2  Abutment 
36  ft.  High. 
Item.  Total 

696  cu.  yds.  concrete  at  $5  $3,480 

27.0  lbs.  steel  at  3V2  cts   9 

628  sq.  yds.  forms  at  $1.20   i54 

Total  neatwork   *4'?i« 

143  cu.  yds.  concrete  at  $5   IV> 

75  sq.  yds.  forms  at  $1.20  .j  ^ 

Total  footing   f.  800 

Total  concrete   

400  cu.  yds.  excavation  at  $1.50  

108  piles  at  $8  

3,100  CU.  yds.  fill  at  25  cts  

False  work  •  •  •  

8.38  change  in  bridge  length  at  $01   Dll 

Total,   including  concrete  $7,843 

CONCRETE  U-ABUTMENTS. 

The  U-abutment  of  plain  concrete  masonry, 
tvpe  B:,,  is  shown  in  Fig.  15.  This  abutment 
is  designed  substantially  in  the  same  manner 
as  the  U-abutment  of  stone  masonry,  type 
A=,  except  that  the  side  walls,  Ct  are  made 
long  enough  to  provide  for  an  embankment 
slope  of  V/i  to  1,  as  experience  shows  that 
the  slopes  at  the  end  of  the  embankment  can- 
not be  made  much  steeper  than  the  side  slopes 
of  the  same  embankment.  This  lengthening 
of  the  side  walls  Ct  of  abutment  B3  to  take 
care  of  the  \y2  to  1  embankment  slopes,  re- 
sults in  making  the  neatwork  yardage  for 
abutment  B3  greater  than  for  abutment  B2. 
This  difference  in  yardage  in  the  neatwork  is 
overcome  by  the  lower  foundation  costs  of 
abutment  B3  so  that  the  total  cost  of  abut- 
ment B3  is  somewhat  less  than  abutment  B2 
for  heights  over  23  ft. 

Costs. — The  diagram  Fig.  16  shows  the 
costs  of  the  various  items  entering  into  con- 
crete abutments  of  the  type  B.  The  quan- 
tities and  costs  are  given  more  precisely  in 
the   following  tabulations: 

Quantities  and  Costs  Type  B3  Abutments 
12  ft.  High. 
Item.  Total. 

74  cu.  yds.  concrete  at  $5  $  370 

125  sq.  yds.  forms  at  $1.20   150 

Total  neatwork   $  520 

31  cu.  yds.  concrete  footings  at  $5   155 

Total  concrete   $  675 

60  cu.  yds.  excavation  at  $1.50   90 

60  CU,  yds.  fill  at  25  cts   15 

Falsework    100 


Total  Including  concrete  $  880 

Engineering,  etc.,  5  per  cent   II 

Grand  total   $  924 

1  Costs  Tyr. 
20  ft.  lligi 


Quantities  and  Costs  Tvpe  Abutments 
-?h. 


Item.  '  Total. 

229  cu.  yds.  concrete  at  $5  $1,145 

285  sq.  yds.  forms  at  $1.20   342 

Total  neatwork   $1,487 

59  cu.  yds.  concrete  footing  at  $5   295 

Total  concrete   $1,782 

115  cu.  vds.  excavation  at  $1.50   173 

250  cu.  yds.  till  at  25  cts   63 

Falsework    200 

U.S.,  II    change  In  bridge  length  at  $61   52 

Total  Including  concrete  $2,270 

Engl  ring,  etc.,  5  per  cent   113 


(Hand  total   $2,383 

Quantities  and  Cosls  Type  l<„  Abutment 
2S  ft.  High. 
Item.  Tolnl. 

496  cu.  vds.  concrete  nt  $5  $2,480 

450  nq.  >iIh.  forms  at  $1.20   540 

Total  n<  nl  work   $8,020 


103  cu.  yds.  concrete  footing  at  $5   51El 

Total  concrete   $3,53:1 

210  cu.  yds.  excavation  at  $1.50   3lr[_ 

525  cu.  yds.  fill  at  25  cts   131 

Falsework    30C 

1.52  ft.  change  in  bridge  length  at  $61   93 

Total,  including  concrete  $4,374 

Engineering,  etc.,  5  pet  cent   219 


Grand  total   $4,593 

Quantities  and  Costs  Tvpe  Bs  Abutment 
36  ft.  High. 
Item.  Total. 

880  cu.  yds.  concrete  at  $5  $4,400 

780  sq.  vds.  forms  at  $1.20   936 


Total  neatwork   

137  cu.  yds.  concrete  footing  at  $5. 


.$5,336 
685 


Total  concrete   $6,021 

290  cu.  yds.  excavation  at  $1.50   435 

1,070  cu.  yds.  fill  at  25  cts   269 

Falsework    400 

2.27  ft.  change  in  bridge  length  at  $61   139 


Total,   including  concrete  $7,264 

Engineering,  etc.,  5  per  cent   363 

Grand  total   $7,627 


New  Type  of  Rail  for  Chicago  Street 
Railways. 

The  Chicago  Railways  Co.  and  the  Chicago 
City  Railways  Co.  have  recently  purchased  4 
miles  of  15(1  lb.  continuous  rail  for  the  purpose 
of  trying  it  out  under  the  local  conditions. 
The  rail  is  made  in  two  parts,  as  shown  in 


New  Type  of  Rail  for  Chicago  Street 
Railways. 

section  in  the  accompanying  figure,  the  head 
of  the  rail  weighing  81  lbs.  per  yd.  and  the 
baae  ~>~>  Ibl  per  yd.  The  base  of  the  rail  has 
tin-  appearance  of  (he  ordinary  T  rail,  but 
wilh  a  small  head.  The  upper  section  is  about 
the  same  shape  as  the  grooved  rail  now  in  use 
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Chicago  and  is  made  with  two  lips  project- 
g  downward  to  form  a  saddle  over  the  low- 
•  section.    These  lips  are  turned  inward  by 

machine  designed  for  the  purpose  which 
isses  over  the  track  and  performs  the  opera- 
on  at  the  rate  of  about  750  ft.  of  rail  per 
Dtir.  When  the  rail  is  worn  out  the  same 
achine  cuts  off  the  lips  at  the  same  rate  of 
me  and  the  new  upper  section  is  placed  on 
le  old  lower  section. 

The  lower  section  is  spiked  to  the  ties  in  the 
rdinary  manner,  but  no  bonds  of  any  kind 
■ft  used.  When  the  upper  section  is  laid  the 
lints  are  staggered,  thus  making  a  rail  which 

practically  continuous.  Roth  creosoted  wood 
es  and  steel  ties  will  be  used  in  the  Chicago 
mstruction. 

It  is  readily  seen  that  considerable  saving- 
ill  be  effected  in  the  first  cost  on  account  of 
lere  being  no  bolts,  angle  bars  or  bonds.  In 
plying  only  a  few  inches  of  pavement  need 
z  removed  and  only  about  half  the  weight  of 
:eel  need  be  replaced.  It  is  estimated  that  the 
iving  in  relaying,  if  the  rails  prove  success- 
g.  will  amount  to  $4,000  or  $5,000  per  mile. 

The  new  rail  is  known  under  the  trade  name 
f  "Romapac"  and  is  rolled  by  the  Carnegie 
teel  Co.  It  has  been  laid  in  Leeds,  England, 
nd  in  Paris  at  points  of  heavy  traffic.  The 
:sts  have  been  from  one  to  three  years  in 
uration  and  have  proven  quite  successful. 

The  patent  rights  in  the  United  States  are 
eld  by  the  Continuous  Rail  Co..  17  Battery 
'lace,  New  York  City. 


'lans  Proposed  by  the  City  Subway 
Commission  for  a  Subway  Sys- 
tem in  Chicago. 

The  commission,  appointed  by  Mayor  Car- 
;r  H.  Harrison  of  Chicago  to  make  investi- 
ation  and  plans  for  a  subway  system,  made 
preliminary  report  to  the  Transportation 
ommittee  of  the  City  Council  on  Oct.  31. 
'he  work  of  previous  investigations  and  plan- 
ing for  subways  has  been  in  progress  at  va- 
ious  periods  for  about  ten  years.  Plans  have 
een  submitted  by  outside  parties  for  con- 
deration  of  the  council,  consulting  engineers 
ave  been  employed  by  the  city  for  making 
Dmplete  investigations  and  plans,  and  the 
ity  engineering  department  also  has  made  ex- 
:nsive  investigations  and  plans.  The  present 
ity  administration  is  now  considering  the 
reliminary  report  of  this  new  commission 
rhich  has  been  at  work  for  about  three 
ninths.  With  the  available  data  and  previous 
chemes  to  compare  and  select  from  the 
ommission  puts  forward  a  plan  as  described 
elow. 

The  commission  proposes,  in  the  present 
cheme  outlined,  to  build  two  subway  systems 
i  the  business  district,  the  first  to  accommo- 
ate  the  express  trains  from  the  four  elevat- 
d  lines,  and  the  second  to  accommodate  the 
urface  lines.  The  local  trains  of  the  ele- 
ated  lines  are  each  provided  with  small 
Dops  within  the  business  district.  These  are 
ndicated  by  the  large  dots  on  Fig.  1. 

Routes. — The  North-Southwest  route  joins 
he  Northwestern  Elevated  Ry.  with  the  Met- 
opolitan  Ry.  by  a  double  track  subway  from 
I  point  north  of  the  river  at  Wells  and  Kin- 
ie  Sts.,  where  by  an  incline,  an  open  approach 
nd  subway  the  tracks  will  be  carried  east  in 
Corth  Water  St.  to  a  river  terminal  at  State 
>t. ;  ascending  on  the  south  side  of  the  river 
n  State  St.,  this  tunnel  crosses  under  the  sub- 
vay  of  the  South-Northwest  route  at  Ran- 
dolph St.  South  of  Randolph  St.  the  tracks 
ise  to  the  high  level,  holding  this  level  south 
n  State  St.  to  Harrison  St.  and  west  in  Har- 
ison  to  La  Salle  St.,  where  the  tracks  will 
lescend  into  a  river  tunnel  and  rise  to  a 
lortal  at  Harrison  and  Desplaines  Sts. 

The  South-Northwest  route  joins  the  South 
side  Elevated  Ry.  with  the  Oak  Park  Ele- 
vated. This  line  descends  from  the  elevated 
itructure  at  14th  St.  on  the  south  and  passes 
ip  State  St.  parallel  to  the  North-Southwest 
•oute  tracks  to  Randolph  and  west  in  Ran- 
lolph  to  the  portal  of  the  river  tunnel,  which 
will  be  at  La  Salle  St.  West  of  the  river 
unnel  these  tracks  will  ascend  to  the  elevat- 
;d  structure  near  Desplaines  St. 


The  subways  for  surface  cars  are  indicated 
in  Fig.  1  by  the  dash  lines.  It  will  be  noted 
that  these  routes  will  connect  the  north  and 
southwest  sides  of  the  city  and  also  the  south 
and  northwest  sides.  These  subways  may  al- 
so be  used  for  local  elevated  trains.  They  in- 
clude the  use  of  the  present  river  tunnels  ex- 
cept that  at  Van  Buren  St.  which  will  be 
supplemented  by  a  tunnel  in  Jackson  Blvd. 
providing  arrangements  cannot  be  made  for 
the  use  of  the  Van  Buren  St.  tunnel.  These 
routes  provide  for  17  stations.  0  on  the  "rapid 
transit"  and  8  on  the  "local"  subway  routes. 
The  plan  contemplates  the  universal  transfer 
or  "one  city,  one  fare,"  scheme.  Transfers 
may  be  made  where  ever  the  lines  cross  each 
other  or  at  stations  where  trains  bound  in  op- 
posite directions  run  parallel  to  each  other 
as  in  State  St. 

There  will  be  no  crossings  at  grades,  how- 
ever, no  switches  or  turnouts,  it  having  been 
decided  by  the  commission  to  develop  a  sys- 
tem with  a  continuous  aiid  unbroken  rail  from 
end  to  end. 


Stations  (8)   900,000 

Total  3.692  mi  $8,480,00(1 

Engineering  and  contingencies,  10%....  848,000 

Total   $9,328,000 

'  As  to  the  estimates  for  increased  capacity, 
the  commission  reports  that  the  present  ca- 
pacity of  the  elevated  loop  was  622  cars  per 
hour  and  the  sub-terminals  293  cars  per  hour, 
or  a  total  of  015  cars  per  hour.  The  present 
capacity  of  surface  lines  is  1,037  cars  per 
hour.  The  proposed  capacity  under  the  new 
system  is  1,000  cars  per  express  trains  from 
"L"  roads;  1,000  cars  for  local  "L"  trains  on 
the  3  terminal  loops;  by  rerouting  present  sur- 
face loops,  1,300  cars;  and  for  the  subway 
for  surface  lines,  720  cars.  This  gives  a  pres- 
ent total  of  1,052  cars  per  hour  and  a  pro- 
posed total  of  5,220  cars  per  hour,  or  an  in- 
crease of  207  per  cent. 

Attention  is  called  to  the  decrease  in  cost 
of  operation  of  subway  lines  as  compared  to 
surface  lines.  It  was  stated  in  the  report 
that  the  cost  of  operating  surface  lines  was 
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Sketch  Map  Showing  Routes  and  Connections  of  Proposed  Chicago  Subways. 


Cost. — The  rapid  transit  subways  are  3.857 
miles  long  and  are  estimated  to  cost  as  fol- 
lows : 

2-track,  1.47  mi.,  at  $1,454,000  per  ml  $2,140,000 

4-track,  0.6S2  mi.  at  $2,425,700  per  mi   1,655,000 

2-track  tunnels,  1,705  mi.,  at  $1,S48.000 

per  mi   3,150,000 

Building  protection   375,000 

Temporary  sewers  and  water  lines   600,000 

Stations  (9)   1,000,000 

Total  3.857  mi  $8,920,000 

Engineering  and  contingencies,  10%....  892,000 

Total   $9,S12,00t> 

The  estimate  of  the  cost  of  the  3.(502  mi. 
of  subways  for  street  railway  cars  is  as  fol- 
lows : 

2-tiack,  2.46  mi.,  at  $1,454,000  per  mi  $3,580,000 

LaSalle   and    Washington   St.  tunnels. 

0.664   mi   2,000,000 

Jackson  Blvd.  tunnel,  0.56S  mi   1,050,000 

Building  protection   500,000 

Temporary  sewers  and  water  lines   450,000 


from  60  to  70  per  cent  of  the  gross  receipts 
and  40  to  45  per  cent  for  subway  or  elevated 
lines. 

The  design  of  the  subways  is  not  made 
public  at  this  time,  but  it  is  said  by  members 
of  the  commission  that  the  standard  section 
as  contemplated  will  be  similar  to  the  To- 
ronto subway,  a  section  of  which  was  shown 
in  Engineering  &  Contracting  for  Oct.  11, 
1911.  The  structure  is  of  reinforced  concrete 
carrying  two  tracks  with  a  concrete  partition 
wall  dividing  the  area.  The  roof  is  flat.  The 
distance  from  the  roof  to  the  surface  of 
pavement  is  intended  to  be  only  about  3  ft. 

The  material  in  which  subways  will  be  ex- 
cavated in  Chicago  will  be  mostly  stiff  blue 
clay.  It  is  expected  that  the  construction  of 
the  lines  as  outlined  above  can  be  completed 
in  3  years.  The  commission  consists  of  City 
Engineer  John  Ericson,  E.  C.  Shankland  and 
John  Reynolds,  consulting  engineers. 
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GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


The  Appraisal  of  Electric  Properties 
and  the  Uses  to  Which  Ap- 
praisals May  be  Put.* 

In  view  both  of  the  brevity  of  time  avail- 
able and  of  the  fact  that  a  great  deal  has  been 
recently  written  on  the  subject  of  Appraisals, 
I  shall  confine  my  remarks  mainly  to  the  uses 
to  which  appraisals  may  be  put. 

To  begin  with,  I  may  say  that  appraisals  are 
generally  regarded  by  electric  companies  as 
being  a  necessary  evil  forced  upon  them  by 
public  service  commissions  and  tax  commis- 
sions. However,  it  will  soon  be  apparent  that 
an  aprpaisal  may  be  so  used  as  to  pay  a  hand- 
some return  on  the  cost  of  gathering  the  data. 

There  are  at  least  12  uses  to  which  an  ap- 
praisal of  the  property  of  a  public  service 
corporation  may  be  put,  namely : 

1.  As  a  basis  for  taxation. 

2.  As  a  basis  for  rate  making. 

3.  As  a  basis  for  the  sale  of  the  property. 

4.  As  a  basis  for  issuing  bonds  and  stock. 

5.  As  a  basis  for  insurance. 

6.  To  show  the  public  that  the  net  earnings 
are  moderate. 

7.  To  assist  the  accounting  and  engineering 
departments  by  correcting  past  errors,  by  pre- 
venting future  errors  arising  from  incorrect 
charges  to  plant  account  and  to  maintenance, 
and  by  providing  a  correct  plant  distribution 
at  all  times. 

8.  To  determine  amount  of  existing  depre- 
ciation. 

9.  As  a  guide  in  estimating  maintenance 
expenses,  thus  providing  a  criterion  by  which 
to  judge  the  efficiency  of  management  and  to 
show  true  net  earnings. 

10.  As  a  basis  for  a  complete  analysis  of 
unit  costs  of  production  with  a  view  to  effect- 
ing economies. 

11.  For  comparing  similar  plants  and  inter- 
preting their  operating  costs. 

12.  As  an  inventory,  to  disclose  inadequate- 
ly remunerative  pieces  of  property  and  to  de- 
tect property  losses  arising  from  theft,  care- 
lessness, etc. 

TAXABLE  VALUE. 

Eventually  it  will  be  seen  that  all  property 
taxes  should  be  based  upon  net  earning  ca- 
pacity. At  present,  however,  the  public  in- 
clines strongly  toward  the  appraisal  of  public 
service  corporation  property  as  a  basis  for 
taxing  such  property.  Hence,  appraisals  of  the 
cost  of  reproduction  have  been  used  in  several 
states  for  taxation  purposes.  It  is  demon- 
strably unfair  to  tax  certain  property  on  its 
cost  of  reproduction,  when  other  property  is 
taxed  on  values  that  are  guessed  at,  and  pub- 
lic service  corporations  are  justly  becoming 
aroused  over  their  rapidly  rising  taxes  wher- 
ever public  service  appraisals  have  been  made. 

Land  is  said  to  be  taxed  upon  its  value,  but 
its  value  depends  entirely  upon  the  net  income 
derivable  from  it.  In  other  words,  land  value 
is  nothing  else  than  capitalized  net  earnings. 
For  example,  if  farm  land  annually  earns  $21 
per  acre  net  after  deducting  taxes,  etc.,  and  if 
money  invested  in  such  property  commands  a 
return  of  7  per  cent,  the  value  of  an  acre  is 
found  by  capitalizing  the  $21  at  7  per  cent, 
thus :    $21  -r  $0.07  =  $300  per  acre. 

POT  taxation  purposes  all  property  values 
should  be  arrived  at  by  capitalizing  net  earn- 
ings derivable  from  the  property,  but  to  esti- 
mate net  earnings  correctly,  it  is  necessary 
first  to  ascertain  the  detailed  cost  of  the  plant 
in  order  to  determine  accurately  the  average 
annual  repairs  and  depreciation.  Hence  an 
appraisal  of  the  physical  properly  should  pre- 
cede  every  attempt  at  fixing  values  for  taxa- 
tion This  will  eventually  lead  to  the  scien- 
ter appraisal  Of  all  property  in  America  al- 
though at  present  such  appraisals  arc  confined 
to  public  service  corporation  property.  In  or 
()er   to   avoid   carrying  an  undue  burden  of 
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taxes,  it  behooves  public  utility  corporations 
to  demand  that  every  bit  of  property  be  sub- 
ject to  the  same  sort  of  a  scientific  appraisal 
that  is  now  being  applied  only  to  public  utili- 
ties. 

At  first  blush  it  seems  incongruous  that 
there  should  be  one  value  for  taxation  and 
another  value  for  rate  making.  Brief  study 
suffices  to  show  that  any  other  scheme  leads 
to  absurd  results.  In  this  state  (Washington) 
there  is  a  railway  whose  appraised  cost  of  re- 
production is  $3,000,000  according  to  my  esti- 
mate. It  is  entitled  to  make  net  earnings  of  at 
least  7  or  8  per  cent  on  its  cost  of  reproduc- 
tion, but  it  does  not  earn  any  such  return. 
Capitalizing  its  annual  net  earnings  (by  divid- 
ing them  by  7  per  cent),  the  value  of  the  prop- 
erty is  about  $2,000,000,  which  is  about  the 
value  assigned  to  it  by  the  Public  Service 
Commission.  Any  higher  valuation  for  taxa- 
tion purposes  would  ruin  the  company,  which 
is  already  weak.  Yet  for  rate  making  pur- 
poses that  railway  is  entitled  to  a  valuation  of 
$3,000,000,  so  that  it  may  earn  a  return  on  its 
$3,000,000  investment  if  it  can  do  so  without 
charging  rates  that  will  drive  away  its  already 
meager  business. 

RATE  MAKING  VALUE. 

We  have  just  seen  why  values  for  taxation 
should  not  necessarily  be  the  same  as  for  the 
rate  making.  Values  for  rate  making  should 
include  not  merely  the  cost  of  reproducing,  the 
physical  plant,  but  the  cost  of  building  up-  the 
existing  business,  in  so  far  as  each  element  of 
cost  is  reasonable.  The  cost  of  building  up 
the  business  is  best  measured  by  ascertaining 
the  accumulated  deficits  below  a  fair  return  on 
the  investment  up  till  the  time  that  the  plant 
begins  to  earn  a  fair  return.  This  is  called 
development  expense,  or  going  value,  and  two 
public  service  commissions  have  recently 
adopted  this  theory,  namely,  the  Wisconsin 
Railroad  Commission  and  the  Public  Service 
Commission  of  the  First  District  of  New 
York.  The  Supreme  Court  of  the  State  of 
Oklahoma  has  upheld  the  deficit  theory  of  de- 
velopment expense.  I  have  discussed  this 
theory  at  considerable  length  in  various  pub- 
lications, so  will  not  attempt  to  go  into  it 
again  now,  particularly  as  its  ramifications  are 
many  and  long. 

I  do  not  contend  that  the  market  value  of 
a  public  service  company's  property  is  the 
sum  of  the  cost  of  its  plant  and  its  develop- 
ment expense.  Without  discounting  the  _  fu- 
ture, market  value  cannot  exceed  the  capital- 
ized present  net  earnings.  Hence  market  value 
is  frequently  less  than  the  cost  of  reproduc- 
tion of  the  plant.  But  in  the  normal  course  of 
events  a  public  service  company  should  be  able 
to  increase  its  net  earnings  to  the  point  that 
they  will  become  a  fair  percentage  of  the 
cost  of  reproducing  the  property,  including 
the  cost  of  developing  the  business. 

SALE  VALUE. 

The  sale  value  of  a  property  is  ascertain- 
able by  the  same  method  used  in  ascertaining 
its  taxable  value — by  capitalizing  net  earn- 
ings— with  the  additional  element  of  present 
value  of  probable  future  increment  in  net  earn- 
ings. In  other  words,  future  growth  in  net 
earnings  is  discounted  and  added  to  the  cap- 
italized present  net  earnings.  Future  growth 
is  more  or  less  problematical,  as  a  rule,  but 
may  be  prognosticated  with  some  accuracy  by 
platting  curves  of  growth  of  the  property  un- 
der consideration  and  by  studying  growth 
curves  of  other  similar  properties.  Incidental- 
ly it  may  be  remarked  that  taxes  should  be 
included  with  operating  expenses  in  ascertain- 
ing the  net  earnings  that  are  to  be  capitalized. 

VALUE  FOR  ISSUANCE  OF  SECURITIES. 

The  issue  of  bonds  is  generally  limited  to 
the  cost  of  the  physical  property  in  its  new 
Condition,  and  often  the  mortgage  limits  the 
bond  issue  to  about  three-fourths  the  ap- 
praised cosl  of  the  physical  property.  It  is 
likely  to  become  the  practice  of  all  states  to 
limit  I  he  issue  of  stocks  and  bonds  to  an 
amount  that  shall  not  exceed  the  cost  of  re- 


producing the  property  and  business  of  the 
public  service  corporations.  The  first  state 
appraisal  of  railways,  that  of  Texas,  was' 
made  for  the  express  purpose  of  restricting 
the  issue  of  railway  securities. 

INSURANCE  VALUE. 

Little  need  be  said  at  this  time  on  this] 
phase  of  the  subject  of  appraisal;  but  it  may, 
be  noted  that  the  possession  of  a  complete  ap- 
praisal of  a  public  service  property  often  dis- 
closes the  desirability  of  taking  out  much  more 
insurance  than  had  been  previously  carried. 

PUBLICITY  OF  VALUES. 

I  believe  that,  if  the  owners  and  managers 
of  public  service  properties  had  realized  the 
effectiveness  of  publicity  of  the  facts  and  all 
the  facts  about  their  business,  we  should  not 
be  today  in  a  season  of  hard  times.  Conceal- 
ment of  data  has  led  to  public  suspicion,  sus- 
picion has  led  to  muckraking,  muckraking  to 
unjust  ordinances  and  attacks  on  public  serv- 
ice property,  and  attacks  have  finally  culmi- 
nated in  great  timidity  on  the  part  of  capital. 
I  am  confident  that  this  timidity  is  itself  born 
of  ignorance  and  will  soon  begin  to  vanish 
when  capitalists  see  that  it  can  be  shown  that 
rarely  does  a  public  service  property  show  a 
net  earning  of  more  than  6  or  7  per  cent  on 
its  cost  of  reproduction.  Strange  as  it  may 
seem,  capitalists  themselves  seldom  know  the 
cost  of  reproducing  the  properties  in  which 
their  money  is  invested.  This  is  because  the 
plant  accounts  of  the  companies  that  they  pur- 
chased were  so  often  meaningless  or  so  ob- 
viously puffed  up  that  there  has  ceased  to  be 
any  reliance  put  in  ledger  statements  of  plant 
value.  Frequently  none  are  more  surprised 
than  the  owners  of  electric  railways  when 
they  find  that  appraisals  disclose  costs  of  re- 
production exceeding  the  entire  capitalization 
of  their  properties.  The  public  is  destined  to 
be  amazed  at  the  condition  of  affairs.  They 
will  soon  learn  that  the  street  railways  that 
they  have  always  regarded  as  Klondikes  of 
wealth  are  frequently  not  earning  a  legal  rate 
of  interest  on  the  cost  of  reproduction.  I 
predict  that  within  two  years  a  wave  of  popu- 
lar revulsion  against  attacks  on  public  service 
corporations  will  occur.  My  appraisal  of  all 
the  railways  in  the  State  of  Washington  first 
opened  my  own  eyes  as  to  the  meager  net  re- 
turns secured  by  railway  companies.  My  ap- 
praisals of  electric  railways,  electric  light  and 
power  plants,  and  other  classes  of  public  serv- 
ice property,  have  served  still  further  to  illu 
minate  the  fact  that  public  utilities  are  actually 
earning  inadequate  returns  as  a  rule.  I  have 
also  studied  practically  every  appraisal  thus 
far  made  public,  and  I  have  rarely  found  a 
case  where  the  net  earnings  of  a  public  serv- 
ice corporation  have  been  exorbitant.  As  a 
result  of  a  careful  study  of  available  data,  I 
hazard  little  in  risking  the  prediction  that  it 
will  be  found  that  when  all  the  public  service 
property  in  America  shall  have  been  appraised, 
the  net  earnings  will  be  less  than  7  per  cent 
of  the  cost  of  reproducing  the  properties,  in 
eluding  therein  the  cost  of  building  up  the 
business,  and  that  the  average  net  earnings 
are  very  likely  to  be  less  than  G  per  cent. 

As  a  means  of  publicity  alone,  therefore, 
appraisals   of  public  utilities  will  be  worth  in 
calculable  sums  both  to  the  public  and  to  the 
corporations. 

ASSISTANCE  IN  ACCOUNTING. 

Accounting  should  be  so  conducted  that  an 
appraisal  of  the  cost  of  reproducing  new  tht 
existing  plant  will  check  with  plant  account 
shown  on  the  ledgers  of  the  company,  prO' 
vided  the  same  unit  costs  arc  used  in  the  ap- 
praisal as  were  actually  incurred  in  the  con- 
struction, and  provided  the  appraiser  ascer- 
tains the  quantities  according  to  the  history  of 
the  construction.  By  correct  accounting  meth- 
ods, when  an  existing  structure  or  machine  is 
replaced  with  a  new  one,  the  original  cost  of 
the  old  structure  or  machine  less  its  scrap 
value  should  be  charged  to  maintenance,  and 
the  difference  between  the  cost  of  the  new 
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jfUcture  or  machine  and  the  amount  thus 
harged  to  maintenance  should  be  charged  to 
ilant  or  capital  account.  Although  this  proc- 
:ss  ib  simple  in  theory,  it  frequently  presents 
omplexities  in  practice.  Hence,  even  when 
;reat  care,  intelligence,  and  honesty  are  used, 
c  may  happen  that  exactly  correct  ledger 
harges  are  not  made.  Obviously  if  careiess- 
iess,  ignorance  or  dishonesty  occur,  neither 
he  plant  nor  maintenance  accounts  wiil  be 
:orrect.  An  appraisal  serves  to  start  the  plant 
tccount  properly,  and  subsequent  appraisals, 
it,  say  five-year  intervals,  will  serve  as  a  check 
>n  the  accounting.  I  am  satisfied  that  such 
:hecks  are  needed  by  many  public  service  com- 
panies, not  only  to  avoid  self  deception  but 
:o  protect  the  public  and  the  stockholders. 

The  data  of  an  appraisal  can  be  used  to 
*reat  advantage  by  the  accounting  department 
n  estimating  amounts  properly  to  be  charged 
iff  for  plant  renewals. 

DEPRECIATION  AND  MAINTENANCE. 

An  appraisal  should  show  the  age  of  all 
:lasses  of  plant,  and  of  as  many  plant  ele- 
nents  as  possible.  This  will  throw  great  light 
>n  the  proper  sums  to  be  set  aside  for  depre- 
cation reserves,  and  the  like.  It  will  also  dis- 
pose where  renewals  are  urgent  or  likely  to 
>e  necessary  in  the  near  future.  Indeed,  if  a 
:omplete  card  record  is  kept  of  every  element 
>f  the  plant  that  can  be  readily  distinguished 
rom  other  elements,  such,  for  example,  as 
>oles,  showing  date  of  installation,  cost  of 
naterials  and  cost  of  labor,  it  becomes  pos- 
ible  to  predict  with  great  accuracy  what  the 
naintenance  costs  should  be  for  the  ensuing 
ear.  By  calculating  the  weighted  age  of 
uch  class  of  plant  units,  it  is  possible  to  inter- 
net the  maintenance  accounts  with  far  great- 
r  accuracy  than  now  obtains,  and  thus  it  be- 
omes  possible  to  tell  whether  the  manage- 
nent  is  truly  efficient  or  only  seemingly  so. 

The  units  in  which  maintenance  of  electrical 
properties  are  now  recorded  are  frequently — 
ideed  usually— very  unsatisfactory  and  often 
nisleading  to  an  astonishing  degree.  Take, 
or  example,  the  car-mile,  which  is  a  common 
nit  for  measuring  maintenance  of  electric 
ars.  This  unit  has  its  uses,  but  they  are 
mall  when  contrasted  with  the  percentage 
lethod  of  measuring  car  maintenance.  By 
he  percentage  method,  the  cost  of  mainte- 
ance  for  the  year  is  divided  by  the  cost  of 
he  car,  and  the  percentage  thus  secured  is 
sed  as  a  gage  of  the  maintenance  cost.  A 
lotor  car  costing  $4,000  will  be  found  to  cost 
bout  one-third  as  much  for  maintenance  as 
s  a  motor  car  costing  $12,000,  if  they  are  of 
qual  age.  If  in  each  case-  the  maintenance 
ost  is  10  per  cent  for  a  given  year,  and  if 
ach  car  travels  30,000  miles  during  that  year, 
re  have  $400,  or  1.33  cts.  per  car-mile,  as 
le  maintenance  cost  of  the  $4,000  car,  and 
1,200.  or  4  cts.  per  car-mile,  for  the  $12,000 
ar.  Without  knowing  the  cost  of  the  cars,  it 
i  evident  that  a  serious  error  would  be  made 
'ere  the  car-mile  taken  as  the  sole  unit  in 
'hich  to  measure  the  cost  of  car  maintenance. 

There  are  almost  innumerable  examples  of 
lis  sort  that  might  be  cited  to  show  the  use 
f  appraised  values  as  the  basis  for  estimating 
r  interpreting  maintenance  costs.    In  passing, 

wish  to  emphasize  the  grave  danger  of  esti- 
lating  maintenance  costs  either  as  a  percen- 
tge  of  gross  income  or  of  operating  expense. 

BASIS  OF  ANALYSIS  OF  UNIT  COSTS. 

We  have  just  considered  the  use  of  ap- 
raised  values  in  analyzing  maintenance  costs, 
/very  unit  cost  contains  the  element  of  in- 
vest on  the  investment  in  the  part  of  the 
lant  used  for  producing  the  unit  in  question, 
fence  no  complete  cost  of  production  can  be 
scertained  without  a  complete  knowledge  of 
le  cost  of  the  part  or  parts  of  the  plant  in- 
olved  in  the  production.  Self-evident  as  this 
:atement  is,  it  is  a  fact  that  many  owners  and 
lanagers  of  public  utilities  have  often  ig- 
ored  its  import.  Thus,  it  is  not  uncommon 
)  see  rates  of  charge  for  service  that  are  so 
)w  as  not  to  yield  an  interest  return  on  the 
lcrement  in  plant  value  necessitated  by  the 
:rvice  rendered.  Important  as  is  the  prin- 
iple  of  charging  only  "what  the  traffic  will 
ear,"  it  should  not  serve  to  obscure  the  fact 
lat  the  charge  should  yield  something  in  ex- 


cess of  all  the  cost  of  providing  the  increased 
service,  interest  on  the  additional  plant  value 
being  an  element  of  the  cost  of  production. 

The  foregoing  consideration  relates  to  rate- 
making,  but  it  is  perhaps  of  even  greater  im- 
portance to  consider  investment  values  for  the 
purpose  of  reducing  costs  of  production.  Any 
careful  analysis  of  the  appraised  value  of  a 
large  plant  will  almost  invariably  disclose  the 
possibility  of  economies  in  maintenance  ex- 
pense and  interest  charges  to  be  effected 
through  a  reduction  in  the  amounts  invested 
in  certain  classes  of  plant  elements.  Thus,  it 
may  be  found  that  instead  of  several  tracks 
serving  a  given  section  of  a  city,  one  track 
can  be  so  located  as  to  perform  every  reason- 
able service.  This  might  be  seen  without  an 
appraisal,  but  an  appraisal  thrusts  the  fact  be- 
fore the  managerial  eyes  so  prominently  that 
it  must  be  seen.  On  this  subject  alone  a  book 
could  be  written. 

COMPARING  SIMILAR  PLANTS. 

Without  a  complete  appraisal  it  is  difficult 
always,  and  often  impossible,  to  compare  the 
results  of  the  management  of  different  elec- 
trical properties.  The  owners  of  such  prop- 
erties, for  the  sake  of  their  purse,  and  the 
public,  for  the  sake  of  efficient  service,  need 
definite  standards  by  which  to  measure  the 
men  in  charge  of  public  utilities;  and  definite, 
complete  criteria  cannot  usually  exist  in  the 
absence  of  detailed  knowledge  of  the  invest- 
ment in  plants. 

True  efficiency  is  indicated  not  by  large  in- 
vestment in  plant  but  by  the  least  investment 
consistent  with  adequate  service.  Were  ap- 
praisals made  of  all  publicly  owned  and  all 
privately  owned  waterworks,  I  doubt  not  that 
it  would  be  found  that  the  investment  of  cap- 
ital in  privately  owned  works  is  so  much  less 
than  in  municipally  owned  works  giving  equal 
service  as  to  be  amazing.  The  public  usually 
forgets  that  efficiency  is  not  measured  by  op- 
erating expenses  alone,  but  that  interest 
charges  on  large  public  utility  plants  often 
exceed  operating  expenses,  and  are  always  a 
very  large  part  of  the  total  cost  of  produc- 
tion. Not  only  for  the  purpose  of  comparing 
private  plants  with  one  another,  but  for  com- 
paring public  with  private  plants,  is  it  highly 
desirable  that  all  be  appraised. 

Socialism  will  not  find  a  check  to  its  ad- 
vance until  published  appraisals  and  unit  costs 
of  production  furnish  the  irrefutable  evidence 
of  the  greater  economy  of  private  manage- 
ment of  public  utilities.  Nor  will  political 
economy  cease  to  be  a  science  of  qualitative 
analysis  by  guesswork  and  become  a  quantita- 
tive analysis  by  science  until  unit  costs  are 
taken  as  the  universal  criteria  of  efficiency  in 
political  as  well  as  in  business  life. 

Cost  of  Making  Brick. 

A  brick  yard  in  Germany  in  which  over 
3,000,000  brick  are  made  annually  has  pro- 
duced the  figures  shown  in  Table  I  for  the 
costs  of  making  brick.  In  1909  the  high 
cost  is  due  to  weather  conditions  unfavor- 
able for  production. 

Kiln 

Year  Thousands.    Labor.  coal. 

1901   3,250  $1.70  $0.72 

1902   2,225  1.75  0.82 

1903   2,500  1.74  0.80 

1904   3,000  1.75  0.71 

1905   3.500  1.71  0.72 

1906   4,150  1.74  0.73 

1907   3,634  1.98  1.09 

1908   4.300  1.81  0.77 

1909   2,674  2.57  0.68 

1910   3.S09  2.03  0.62 

Average    3,304  $1.88  $0.96 


pletion.  The  Pedro  Miguel  Locks  are  89  per 
cent  completed  and  the  Miraflores  Locks  35.0 
per  cent. 


BOOK  REVIEWS. 

Handbook   of   Steam    Shovel    Work. — By  the 

Construction  Service  Co.,  for  the  Bucyrus  Co., 
South  Milwaukee,  Wis.  Cloth  l'/4xC%  ins.;  347 
pp.;  illustrated;  $1.50. 

This  book,  though  a  trade  publication,  takes 
higher  rank  as  a  technical  work  than  many  of 
more  conventional  technical  origin.  It  is  a 
really  useful  and  truly  technical  discussion  of 
the  economies  of  steam  shovel  excavation,  and 
the  publishers  deserve  great  credit  for  having 
provided  for  its  production. 

It  is  often  the  case  that  a  steam  shovel  has 
been  put  to  work  under  difficult  conditions  in 
which  little  thought  has  been  given  to  the 
various  factors  and  conditions  which  go  to 
make  up  the  cost  of  steam  shovel  work,  little 
knowledge  is  had  as  to  whether  the  shovel  is 
doing  its  duty,  and  in  many  cases  the  shovel  is 
judged  inefficient  when  it  has  not  been  given  a 
fair  chance  to  do  its  work.  A  systematic  analy- 
sis of  these  factors  and  conditions  which  go  to 
make  up  the  cost  of  steam  shovel  work  is  made 
and  put  before  the  reader  in  a  clear  and  con- 
cise manner.  This  analysis  will  enable  anyone 
interested  in  steam  shovel  work  to  apply  the 
formula  to  his  own  conditions,  determine  the 
cost  of  his  work  and  determine  whether  he  is 
getting  the  results  which  he  should  get  under 
the  conditions.  The  analysis  of  the  factors 
entering  into  the  work  of  steam  shovels  was 
established  after  observations  of  a  large  num- 
ber of  shovels  at  work  under  varied  conditions, 
in  different  materials,  and  at  widely  scattered 
locations. 

The  book  is  divided  into  ten  chapters,  the 
first  four  of  which  are  devoted  to  the  analysis 
of  the  conditions  and  factors  to  be  considered 
in  calculating  the  costs  of  the  work  done  of 
steam  shovels.  Chapter  I  discusses  the  nature 
of  the  problem,  the  process  of  loading,  and 
shows  how  to  determine  the  amount  of  ex- 
cavation necessary  to  justify  the  use  of  a  steam 
shovel.  The  second  chapter  discusses  the  prob- 
lems of  repairs,  depreciation  and  interest  on  in- 
vestment. It  discusses  different  conditions 
which  are  factors  bearing  upon  the  cost  and 
presents  formula  for  application  to  any  steam 
shovel  work.  In  this  chapter,  also,  are  pre- 
sented a  number  of  cost  curves  or  charts  which 
are  made  up  for  the  purpose  of  estimating  the 
cost  of  work  and  conveniently  checking  up  the 
cost  of  work  under  way.  Chapter  III  discusses 
field  conditions,  superintendence,  general  ar- 
rangement of  work,  lost  time,  kinds  of  labor 
and  materials.  Chapter  IV  outlines  a  scheme 
for  classifying  and  estimating  expenses.  Some 
charts  are  also  given  in  this  chapter  made  up 
from  observations  which  are  useful  and  con- 
venient for  estimating.  Chapter  V  is  the  first 
of  the  five  chapters  dealing  with  the  field  re- 
ports on  work  under  way.  This  chapter  deals 
with  steam  shovel  work  in  sand  and  gravel. 
Chapter  VI  deals  with  steam  shovel  work  in 


Engine 

coal.  Repairs.    Expense.  Supplies.  Total. 

$0.53  $0.50  $0.19  $0.01  $2.76 

0.40  0.47  0.34  0.04  3.75 

0.57  0.62  0.22  0.04  2  97 

0.35  0.86  0.32  0.05  4.03 

0.32  1.24  0.17  0.05  4.16 

0.35  0.22  0.17  0.05  3.25 

0.30  0.31  0.18  0.04  3.84 

0.37  0.21  0.19  0.02  3.32 

0.40  0.40  0.30  0.04  4.38 

0.36  0.39  0.19  0.06  3.62 


$0.39 


$0.51 


$0.23 


$0.05 


$1  S2 


The  above  figures  are  transposed  from 
figures  given  in  marks  (24.8  cts.).  They  are 
based  on  the  thousand  brick. — Deut.  Topf. 
&  Z.  Z. 


Status  of  Concrete  Work,  Panama  Locks. 

Over  68  per  cent  of  the  concrete  for  the  locks 
is  in  place,  the  amount  at  the  close  of  the 
work  on  Oct.  21  being  2,893.786  cu.  yds.  out 
of  a  total  of  approximated  4,199,400  cu.  yds. 
A  total  of  33.801.05  cu.  yds.  of  concrete  was 
placed  in  the  locks  during"  the  week  ending 
Oct.  21.  The  Gatun  Locks  now  contain  over 
83  per  cent  of  the  concrete  necessary  for  corn- 


earth  and  glacial  drift.  Chapter  VIT  covers 
work  in  clay.  Chapter  VIII  covers  work  in  iron 
ore  and  Chapter  IX  contains  the  reports  of 
work  in  rock.  The  last  chapter  of  the  book 
contains  directions  for  moving  the  steam  shovel 
and  economic  hints  for  operation. 


A  Treatise  on  the  Design  and  Construction 
of  Mill  Buildinqs  and  Other  Industrial  Plants. — 

Bv  Henrv  Grattan  Tyrrell,  C.  E.  The  Myron  C. 
Ciark  Publishing  Co..  Chicago,  111.  Cloth,  6%x 
9*4  ins.;  490  pp.;  illustrated;  $4. 

This  book  is  the  outcome  of  a  smaller  one  by 
the  same  author,  published  in  1900.  The  title 
of  the  first  book  was  "Mill  Building  Construe- 
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Mon."  The  matter  incorporated  in  these  books 
is,  for  the  greater  part,  taken  from  the  author's 
private  notes  and  records  covering  twenty 
years  of  his  experience  in  designing  and  esti- 
mating buildings,  bridges  and  other  structural 
work. 

The  book  is  divided  into  five  parts.  Part  I 
relates  to  the  theory  of  economic  design,  and 
is  presented  in  nine  chapters.  The  chapter 
headings  and  number  of  pages  in  each  chapter 
are:  General  Features  and  Requirements,  4  pp.; 
location  and  Site,  7  pp.;  Purpose  and  •Ar- 
rangement, 11  pp.;  Number  of  Stories,  9  pp.; 
Walls,  6  pp.;  Cost  of  Steel  Buildings,  20  pp.; 
Comparative  Cost  of  Wood,  Steel  and  Con- 
crete Buildings.  11  pp. ;  Roof  Covering  and 
Drainage,  10  pp.;  Lighting  and  Ventilating, 
16  pp. 

Part  II  relates  to  loads,  and  is  presented  in 
four  chapters,  as  follows;  Static  Roof  Loads, 
12  pp.;  Floor  Loads,  3  pp.;  Snow  and  Wind 
Loads.  4  pp. ;  Crane  and  Miscellaneous  Loads, 
5  pp.  This  part  is  replete  with  tables  of  unit 
weights  of  various  materials  and  merchandise, 
and  diagrams  for  determining  the  various  loads 
to  be  carried. 

Part  III  relates  to  framing,  and  is  presented 
in  four  chapters,  as  follows:  Steel  Framing, 
39  p. ;  Wood  Framing,  10  pp. ;  Concrete  Fram- 
ing, 11  pp.:  Northern  Light  Roof  Framing  in 
Wood,  Steel  and  Concrete,  16  pp.  This  part 
contains  205  illustrations  of  truss  forms  and 
details,  rafters,  girths,  purlins,  etc.,  for  steel 
and  wood  frames,  elements  of  concrete  fram- 
ing and  elements  and  details  of  northern  light 
framing.  This  is  a  splendid  part  of  the  book. 
The  wealth  of  detail  shown  will  be  a  great  aid 
to  all  designers.  The  figures  of  necessity  are 
small,  but  they  are  large  enough  to  show  many 
details  of  design  as  well  as  to  illustrate  prin- 
ciples and  forms  of  construction. 

Part  IV  comprises  about  one-half  of  the  con- 
tents of  the  book.  This  part  relates  to  details 
of  construction  and  is  presented  in  21  chapters, 
as  follows:  Foundation  and  Anchorages,  8  pp.; 
Wall  Details,  15  pp.;  Ground  Floors,  13  pp.; 
Upper  Floors.  11  pp.;  Roofs.  Non-Waterproof, 
1 1  pp. :  Roofings — Tile,  Slate,  Asbestos,  Wood. 
13  pp.;  Composition  Roofing.  7  pp.;  Corrugated 
Iron,  13  pp.;  Sheet  Metal  Roofing,  8  pp.;  Cor- 
nices, 5  pp.;  Gutters  and  Downspouts,  9  pp.; 
Ventilators,  8  pp.;  Glass,  3  pp.;  Skylights,  14 
pp.;  Windows,  13  pp.;  Monitor  Windows,  12  pp.; 
Doors,  16  pp.;  Factory  Foot  Bridges,  3  pp.; 
Paint.  12  pp.;  Painting.  8  pp.;  Painting  Specifi- 
cations for  Structural  Steel  Work,  4  pp.  This 
part  of  the  book  is,  of  course,  of  first  interest 
to  the  practical  designer  and  builder.  The 
matter  is  all  concisely  presented,  the  illustra- 
tions are  well  selected  and  the  tabular  matter 
is  well  arranged. 

Part  V  is  devoted  to  a  consideration  of  the 
engineering  and  drafting  departments  of  struc- 
tural works.  It  is  presented  in  nine  chapters, 
as  follows:  Engineering  Department,  9  pp.; 
Estimating  the  Quantities,  8  pp.;  Estimating 
the  Costs,  9  pp.;  Approximate  Estimating  prices, 
3  pp.;  The  Drafting  Office,  14  pp.;  Organization 
of  Drafting  Office.  10  pp.;  Drafting  Office  Prac- 
tice, IS  pp.;  Cost  of  Structural  Work  Shop 
Drawing.  3  pp.;  Directions  for  Exporting  Steel 
Buildings,  9  pp.  This  part  of  the  book  con- 
tains many  practical  suggestions  for  increasing 
the  efficiency  of  the  engineering  and  drafting 
depart  merits.  It  was  prepared  especially  for 
Students,  estimators  and  draftsmen. 

The  book  contains  a  great  deal  of  cost  data 
relating  In  tlx-  various  materials  and  structures 
described,  These  costs  are  taken  from  the 
author's  own   notes.     The  author  cautions  the 

reader  to  use  the  approximate  costs  carefully, 

and  to  revise  them  to  suit  the  time  and  place  In 
question.  To  assist  the  reader  In  this  revision 
a  table  Is  given  of  the  wages  paid  tO  merhanlcs 
In  the  building  trades  In  all  parts  of  the  country. 
This  table  should  be  revised  to  date  before 
lining 

The  author  very  properly  has  omitted  a  part 
relating  to  graphic  static*.  That  Is  a  subject 
•  ailing  for  extended  treatment,  anil  n  volume 
should  lie  devoted  in  It.  Moreover  the  average 
reader  of  the  present  book  will  no  doubt  already 
have  access  to  an  extended  treatise  on  graphic 

statics. 

The  bonk  leaves  but  little  to  lie  desired.  Per- 
haps Its   bml    feature  Is   Us  wealth  of  Illustra- 


tion, there  being  in  all  over  650  engravings.  A 
very  complete  index  facilitates  reference  to  any 
part  of  the  book. 


Panama  Canal  Entrances.  The  subaque- 
ous excavation  of  the  Atlantic  Entrance 
Channel  from  Mile  0  to  Mile  2  has  been  com- 
pleted. The  depth  of  the  channel  is  41  ft. 
below  mean  sea  level.  The  bottom  width  is 
5000  ft.  and  the  slope  of  the  side  1  on  3.  In 
the  remainder,  from  Mile  2  to  Mile  li,  the 
depth  at  present  varies  from  40  to  2D  ft., 
decreasing  as  the  channel  approaches  Mile 
5%,  which  is  at  Mindi.  Between  Mile  0  and 
Mindi  dredges  have  removed  approximately 
23,000,000  yds.  of  soft  clay  and  rock.  On 
account  of  silting  the  net  excavation  now 
amounts  to  some  14,000,000  cu.  yds.  The 
completion  of  the  work  of  two  7(l-ton  shovels 
at  Mindi  about  the  1st  of  January  will  mark 
the  end  of  dry  excavation  in  the  Atlantic 
division. 


PERSONALS. 

Mr.  James  H.  Fuertes  of  New  York  sailed  on 
October  25  for  Caracas  on  professional  work  for 
English  clients. 

Mr.  R.  H.  Thompson,  city  engineer  of  Seattle. 
Wash.,  since  1892,  has  been  elected  city  engineer 
of  the  Port  of  Seattle. 

Mr.  Wm.  G.  Hoyt,  formerly  manager  of  the 
U.  S.  Geological  Survey,  with  headquarters  at 
Albany,  has  been  transferred  to  St.  Paul,  Minn. 

Mr.  James  H.  Williams  lias  been  appointed  as 
consulting  engineer  for  the  Belle  Fourche  Valley 
Water  Users'  Association  in  South  Dakota.  His 
headquarters  are  at  Ft.  Meade,  S.  D. 

Mr.  H.  G.  Raschbacher,  formerly  secretary 
and  director  of  the  W.  H.  Rosecrans  Engineering 
Co.,  has  resigned  in  order  to  engage  in  a  genera! 
consulting  engineering  practice  with  headquar- 
ters in  Chicago. 

Mr.  J.  S.  Cochrane,  formerly  superintendent  of 
construction  for  the  Newport  Contracting  &  En- 
gineering Co.,  Newport  News,  Va.,  is  now  at 
Charleston,  S.  C,  with  the  Charleston  Engi- 
neering &  Contracting  Co. 

The  Civil  Service  Commission  of  Chicago  re- 
ports that  the  examination  for  the  position  of 
expert  on  system  and  organization  which  was 
ordered  to  he  held  on  October  26  has  been  post- 
poned until  further  notice. 

Mr.  Bruce  W.  Benedict,  for  several  years  in 
the  motor  power  department  of  the  Atchison, 
Topeka  &  Santa  Fe  Ry.,  has  been  appointed 
director  of  the  siiop  laboratories  in  the  depart- 
ment of  mechanical  engineering  at  the  Univer- 
sity of  Illinois. 

Mr.  Robert  Mather,  chairman  of  the  board  of 
directors  of  the  Westinghouse  Electric  &  Mfg. 
Co.,  died  at  his  home  in  New  York  City  on  Oc- 
tober- 24.  His  experience  in  earlv  years  was  in 
the  railroad  field.  He  served  for  a  number  of 
years  on  the  Chicago,  Burlington  &  Quincy  R.  R. 

Mr.  Wm.  B.  Fuller,  a  member  of  the  firm  of 
Johnson  &  Fuller-,  hydraulic  engineers  and  sani- 
tary experts,  150  Nassau  street,  New  York  City, 
has  been  appointed  chief  engineer  of  the  Mexi- 
can-Northern Power  Co.,  Ltd.  His  headquar- 
ters will  be  at  Santa  Ilosalie,  Chihuahua,  Mex- 
ico. 

Mr.    Albert    T,    Wit  beck    has   been  appointed 

highway  engn  r  of  Dynes  county.  Miss.,  with 

offices  at  Jackson.  The  county  will  construct, 
under  his  charge,  about  1IMI  miles  of  gravel 
roads,  for  which  the  contract  was  recently  let 
to  the  Worlhington  Construction  Co.,  of 'Bir- 
mingham, Ala. 

Mayor  Seidel  of  Milwaukee,  Wis.,  has  appoint- 
ed a  harbor  commission  to  investigate  the  feas- 
ibility of  the  plans  for  harbor  improvements 
submitted  by  Mr.  Isham  Randolph  of  Chicago. 
The  commission  consists  of  Messrs.  M.  A.  Heck. 
It.  G.  Butler.  Edw.  Cornillie.  John  J.  Mc- 
Sweenoy.  K.  J.  Weber.  W.  O.  Bruce,  A.  I,.  W'or- 
den,  Robert  Clark  and  w.  P.  Bishop. 

I>r.  Emery  U.  Johnson,  professor  of  transpor- 
tation ami  commerce  In  the  University  of  Penn- 
sylvania, ami  who  was  appointed  special  com- 
missioner "ii  the  Industrial  and  commercial  value 
of  the  Panama  Canal  h>  I'resldenl  Taft,  is  pre- 
paring a    report    on    the    prospective    traffic,  the 

toils  thai  tin-  traffic  can  bear  ami  the  system 
ami  rules  desired  for  the  measurement  of  mer- 
chants' ships  ami  war  vessels  to  determine  th< 

basis  upon  WhlCh  tolls  shall  be  levied. 

Mr.  Alfred  m.  Brooks  has  declined  the  posi- 
tion as  chief  geologist  of  the  I'.  S.  Geological 
Burvey,     Mr    Brooks  has  requested  of  Secretary 

fisher  the  privilege  of  continuing  his  work  as 

head  of  Ihe  Alaskan  division  Of  the  survey, 
Hither  than  accepting  II  Iher  as  chief  geolo- 
gist. Mr.  Brooks'  wishes  have  been  granted, 
with  regret  by  both  Seirelarv  Mslier  and  I'l- 
rector  (ieo  tills  Smith  of  Ihe  survey.  Mr.  Brooks 
States  that  be  has  reached  this  decision  after 
en  I  ef  ill  consideration  and  believes  that   his  Held 

o)  greatest  usefulness  is  in  the  i  tlnuatlon  of 


the  administration  of  the  wor  k  in  Alaska  which 
he  believes,  has  only  just  begun. 

ttM«-  nieVOSt-  Su,b,bai'd-  formerly  chief  chemist, 
Vh-  t  f  Se  °lP-uhhc  Roads,  has  been  appointed 
chief  of  tne  division  of  roads  and  pavements  a 
recently  organized  department  of  the  Industrial 
Reseat ch  at  Washington.  Mr.  Hubbard  is  welt 
known  through  his  connection  during  the  past 
seven  years  with  the  U.  S.  Department  of  Agri* 
rJ,  U1'V  ^e  author  of  "Dust  Preventives  and 
u,-  B.uuIers  and  a  number  of  government 
publications  having  to  do  with  the  examination 
and  use  or  bituminous  road  materials.  He  has 
contributed  largely  to  the  scientific  press  and 
technical  societies.  He  is  a  member  of  the 
American  Chemical  Society,  the  Permanent  In- 
ternational Association  of  I  load  Congresses  the 
International  Association  for  Testing  Materials 
the  American  Society  for  Testing^  Materials* 
He  has  also  been  engaged  as  instructor  in  the 
chemistry  of  road  materials  in  the  post-gradual 
course  of  highway  engineering  at  Columbia  Uni- 
versity. The  division  of  roads  and  pavements 
has  been  assigned  adequate  quarters  in  the  in- 
stitutes new  building  and  will  consist  of  two 
well  equipped  laboratories— one  for  physical1 
work  in  connection  with  materials  and  the  other 
for  chemical  analysis  and  investigations. 

Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  'in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Steel    Bound   Concrete   Curb.— 0x9   ins     8  DO 

Steel  Protected  Concrete  Co.,  Real  Estate  Trust 
Bldg.,   Philadelphia,  Pa. 

This  catalog-  gives  illustrations  and  descrip-I 
tions  of  the  galvanized  steel  corner  bar  used  for 
protecting  concrete  curb. 

Marquette  Portland  Cement  Paper    6x9  ins 

16  pp.  Marquette  Cement  Manufacturing  Co' 
Marquette  Bldg.,  Chicago,  111. 

This  book  contains  photographs,  specifications 
.  and  description  of  the  cement  pavement  now 
being  laid  for  the,  city  of  Fond  du  Lac.  Wis 

Sullivan  Diamond  Drills.— Paper.  6x9  ins  15? 
PP. 

This  is  the  complete  catalog  giving  illustra-l 
trons  of  various  types  of  diamond  drills  and  out- 
fits, with  descriptions,  tables  of  sizes,  prices, 
etc.  A  number  of  estimates  are  given  for  the 
different  outfits  showing  the  itemized  costs  of 
the  complete  outfits. 

Bermudez  Asphalt.— Paper.  6x9  ins..  16  pp 
Barber  Asphalt  Paving  Co..  Philadelphia,  Pa. 

This  is  an  illustrated  catalog  containing  i 
discussion  of  Bermudez  asphalt  for  paving  on 
macadam  concrete  foundation. 

Glidden  Varnish.— Paper,  3^.x7  ins.  Glidden 
\  arnish  Co.,  Cleveland,  Ohio. 

This  company  has  issued  several  booklets  de- 
scribing the  various  brands  of  varnish  for  all 
purposes.  These  booklets  cover  varnish  for 
waterproof  concrete  floor  dressing,  advanced  fin- 
ishes for  modern  concrete  steel  construction  and 
varnishes  for  the  protection  of  iron  and  steel. 

Paint  for  Cement  Surfaces.  —  Paper.  :;i4x6  ins. 
12  pp.  Pyramid  Paint  Co.,  nil  N.  2l'd  St  Phil- 
adelphia, Pa. 

This   company  has   issued   several  pamphlets 
giving  notes  on   painting  cement   and  concrete 
surfaces  by  old  and  new  methods.    Due  of  the  ' 
pamphlets  describes  the  use  of    'Kant  Korod." 
a  product  for  painting  steel. 

Dust  Preventive.  Paper,  1x9  ins..  6  pp.  Head- 
ley  Good  lioads  Co..  Ileal  Estate  Trust 
Bldg.,  Philadelphia,  Pa. 

A  discussion  of  the  causes  and  remedies  for 
deterioration  and  disintegration  of  macadams 
and  gravel  roads,  with  a  description  of  several 
dust  preventives  and  road  binders  which  are 
made  by  this  company. 

Intermittent  Flush  Tanks.    Paper.  6x9  Ins.,  24  , 
pp.     Pacific  Flush  Tank  Co.,  Ills  So.  l.a  Salle  St. 
Chicago,  111. 

This  catalo"  gives  illustrations  and  descrip- 
tions of  the  various  types  of  automatic  siphon 
flush  tanks. 

Placer  Dredge  Machinery.  Paper,  IKS',  Ins., 
S6  pp.    The  Bucyrus  Co.,  So.  Milwaukee.  Wis. 

This  catalog  Is  profusely  lllustnited  with  views 
of  dredges  for  placer  mining  and  with  photo- 
graphs Of  dredge  parts.  The  study  of  these  pho- 
tographs will  show  operations  In  many  condi- 
tions and  every  type  of  dredge  which  is  now 
used  for  these  purposes. 

Steam  Shovels.  Leather,  10'-xS  Ins.,  tL'O  PP 
The  BUCyriU  CO.,  So,  Milwaukee.  Wis. 

This  catalog  Is  completely  Illustrated  with 
every  type  of  BuCyTU*  steam  shovel  now  In 
operation,  and  contains  Interesting  conditions 
under  which  some  shovels  are  being  operated. 
I  Musi  rat  Ions  of  pints  are  given  with  complete 
descriptions.  Catalog  also  contains  Illustrations 
Of  erecting  cranes,  rotary  snow  plows,  unloading 
plows  and  pile  drivers. 
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A  Correction. 

In  our  issue  of  October  25,  we  printed  an 
abstract  of  Mr.  F.  W.  Rane's  paper  on  The 
Reforestation  of  Watersheds  tor  Domestic 
Supplies,  and  Mr.  Ed.  S.  Bryant's  paper  on 
Practical  Forestry  For  Water  Works.  We 
stated  that  these  papers  were  presented  before 
the  Boston  Society  of  Civil  Engineers.  This 
statement  is  incorrect.  These  papers  were 
read  before  the  New  England  Water  Works 
Association,  and  were  published  in  the  Jour- 
nal for  June,  1911. 

Responsibility  for  Accuracy  of  Esti- 
mates. 

Every  excavation  job  of  size  has  its  en- 
gineer's estimate.  This  estimate  invariably 
includes  quantities  and  very  frequently  de- 
scribes the  character  of  the  materials  to  be 
removed.  Practically  every  specification  and 
contract  for  excavation  contains  a  clause  dis- 
avowing responsibility  for  this  estimate.  The 
contractor  is  warned  that  he  must  verify  to 
his  own  satisfaction  the  data  given  in  the  en- 
gineer's estimate  and  record  of  advance  infor- 
mation, for  the  engineer  will  assume  no  re- 
sponsibility for  their  accuracy.  The  justice  of 
this  claim  has  been  a  pet  object  of  attack  by 
contractors  and  reasonably  so.  It  is  attacked 
with  more  than  usual  strength  in  a  recent 
paper  before  the  Society  of  Municipal  Engi- 
neers of  New  York  City  by  Mr.  C.  A.  Crane, 
Secretary  of  the  General  Contractors'  Asso- 
ciation.   Mr.  Crane  says : 

The  contractor  is  told  he  must  conduct  his 
own  investigations  in  the  six  weeks,  at  most, 
before  submitting  his  bid,  which  of  course  he 
cannot  do.  He  is  bound  to  be  guided  by  the 
information  furnished  by  the  engineers,  and  if 
it  subsequently  turns  out  to  have  been  mis- 
leading, to  a  degree  entailing  additional  work 
ind  expense,  such  a  contingency  should  be  pro- 
vided for  in  the  contract. 

Engineers  who  have  spent  months  in  taking 
x>rings,  making  sub-surface  examinations  and 
preparing  their  estimates  know  how  impossible 
t  is  for  the  contractor  to  verify  this  work 
before  bidding,  and  they  should  be  the  first  to 
endeavor  to  have  this  clause  eliminated  in  order 
o  allay  a  sometime  suspicion  that  the  low 
lidder  obtained  advance  information  which  was 
withheld  from  his  competitors,  and  that  he  got 
he  job  because  of  such  exclusive  information. 

This  clause  was  decided  in  the  contractor's 
avor  not  long  ago  by  the  Connecticut  Courts, 
'he  portion  of  the  opinion  relating  to  the  legal 
tatus  of  the  estimated  quantities  was  very 
lear.  It  stated  that  the  representations  in  the 
clvertisement  and  the  notice  as  to  quantities 


carried  with  them  the  assertion  of  being  made 
upon  some  basis  of  superior  knowledge.  Their 
purpose  was  to  supply  information  to  persons 
who  were  expected  to  act  upon  it  in  a  business 
dealing  with  those  who  made  them,  and  who 
were  entitled  to  accept  and  act  upon  it  as  ex- 
pressing what  it  purported  to  express,  to-wit, 
information  having  a  basis  in  such  superior 
knowledge." 

Elsewhere  in  the  opinion  the  matter  is  ex- 
plained in  other  words: 

It  is  apparent  that  the  facts  involved  In  the 
statements  and  representations  in  question  were' 
such  as  not  to  be  equally  available  to  both 
parties,  were  not  at  hand  or  within  the  observa- 
tion of  the  contractors,  and  involved  investiga- 
tions of  conditions,  study  and  computations  for 
which  expert  technical  knowledge  was  required, 
if  not  also  a  search  of  the  minds  and  purposes 
of  the  members  of  the  board.  They  were  made 
by  a  party  in  a  position  to  have,  and  who 
assumed  to  have,  not  only  a  superior  knowl- 
edge, but  also  a  knowledge  which  had  a  founda- 
tion in  expert  examination  and  study,  and  they 
were  made  for  the  purpose  of  being  acted  upon, 
and  promptly  acted  upon. 

The  Possibilities  of  Securing  Imper- 
vious Concrete  by  Mixing 
It  With  Oil. 

The  studies  of  oil  mixed  concrete  which 
are  summarized  in  another  column  of  this 
issue  are  of  particular  interest  for  the  indica- 
tion which  they  give  that  in  this  simple  proc- 
ess we  have  a  means  of  securing  practically 
impervious  concrete.  There  are  several  rec- 
ords of  oil  being  used  to  waterproof  concrete 
but  always,  we  believe,  in  the  form  of  a  sur- 
face application  to  the  hardened  material. 
The  process  described  elsewhere  is  quite  dif- 
ferent. Instead  of  being  applied  to  the  fin- 
ished surface,  the  oil  is  incorporated  with  the 
wet  concrete  mixture.  The  oil  is  made  an 
ingredient  of  the  concrete.  The  process  is 
indicated  to  be  simple.  It  certainly  should  be 
inexpensive. 

The  admixture  of  foreign  materials  to  con- 
crete mixtures  is  traditionally  open  to  suspi- 
cion. In  earlier  years  it  was  a  chief  task  of 
text  book  writers  to  insist  on  the  necessity 
of  purity — clean  water,  clean  sand  and 
screened  stone.  Gradually  it  came  to  be  known 
that  a  little  "dirt"  did  no  great  harm  and 
that  stone  dust  was  not  wholly  vicious.  In- 
deed there  were  those  who  claimed  and  pre- 
sented the  evidence  of  tests  to  prove  that 
moderate  amounts  of  "dirt"  were  beneficial. 
There  still  remains  a  prejudice  in  favor  of 
clean  materials  and  the  exclusion  of  all  for- 
eign substances  from  concrete  mixtures  and 
it  is  well,  perhaps,  that  it  is  so,  for  the  temp- 
tation toward  the  other  extreme  is  very  easy 
to  yield  to.    On  the  other  hand  experience 
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shows  that  we  are  not  justified  in  bowing  with- 
out question  to  tradition.  At  first  thought 
few  materials  seem  less  acceptable  in  a  con- 
crete mixture  than  oil.  Yet  the  tests  which 
are  summarized  elsewhere  indicate  no  respect 
in  which  a  moderate  addition  of  oil  to  con- 
crete is  to  be  greatly  feared.  They  indicate 
furthermore  that  certain  desirable  properties 
of  concrete  were  greatly  improved  by  this 
addition. 

Briefly  the  crushing  strength  of  concrete 
and  its  adhesion  to  reinforcing  steel  appear 
to  be  injured  by  mixing  it  with  oil.  None  of 
the  other  strength  properties  is  permanently 
or  materially  affected.  The  very  desirable 
property  of  imperviousness  to  water  is  sub- 
stantially increased  by  the  oil  admixture. 
These  conclusions  are  limited  of  course  to  the 
tests  made  and  to  the  amounts  of  oil  used  in 
these  tests.  It  will  take  other  tests  and 
further  experience  to  establish  the  conclusions 
permanently.  If  they  are  established  we  have 
a  more  than  usually  promising  solution  for 
the  problem  of  securing  water-tight  concrete. 


The  Design  of  the  Chambersburg  Sew- 
age Purification  Works. 

We  have  a  very  fully  illustrated  article  in 
this  issue  relating  to  the  design  and  construc- 
tion of  the  new  sewage  purification  works 
for  Chambersburg,  Pennsylvania.  The  chief 
features  of  interest  in  the  design  are  the 
Imhoff  primary  settling  tanks.  We  have 
shown  the  plans  for  these  tanks  in  consider- 
able detail  because  this  is  one  of  the  pioneer 
installations  of  this  type  of  tank,  under  serv- 
ice conditions,  in  this  country.  The  size  of 
the  Borough,  12,000  population,  makes  the  se- 
lected design  of  immediate  personal  interest 
to  the  city  and  consulting  engineers  of  our 
smaller  cities. 

The  Imhoff  tank  is  of  much  interest  to 
sewerage  engineers  at  this  time.  No  one  thing 
has  been  so  much  discussed,  during  the  last 
two  years,  by  engineers  and  sanitarians  as  this 
tank  for  clarifying  sewage.  It  has  been  char- 
acterized as  the  "most  important  advance  tak- 
en during  the  past  five  years  in  the  art  of 
sewage  disposal."  Reports  of  the  perform- 
ance of  these  tanks  handling  sewage  in  Ger- 
man cities  have  been  uniformly  very  favorable 
to  the  process.  Elaborate  experiments  have 
been  conducted  in  this  country  in  Philadel- 
phia and  Chicago.  In  both  cases  results  have 
been  so  good  that  installations  on  a  large 
scale  have  been  recommended  and,  in  the 
former  case  the  tanks  have  been  installed  for 
service. 

Sanitarians  will  remember  how  the  instal- 
lation of  a  large  sprinkling  filter  system  to 
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treat  septic  effluent  in  an  American  city  was, 
only  a  few  years  ago,  pronounced  "the  last 
word"  in  sewage  purification.  The  progress 
of  the  art  is  indicated  clearly  by  the  fact  that 
the  engineers  in  charge  of  the  plant  recently 
hailed  as  perfect  are  now  experimenting  with 
an  auxiliary  Imhoff  tank.  Perhaps  it  is  well 
to  be  conservative,  for  the  present,  in  making 
claims  for  the  Imhoff  tank.  It  seems  to  be 
the  best  tank  yet  produced,  but  it  should  not 
be  hailed  as  the  ultimate  solution  of  the  sew- 
age problem  just  yet. 

In  this  connection  Prof.  Earl  B.  Phelps,  in 
discussing  Mr.  Saville's  paper  on  the  Imhoff 
tank,  abstracted  elsewhere  in  this  issue,  said  : 
"I  am  particularly  impressed  with  his  (Mr. 
Saville's)  very  conservative  attitude  toward 
this  tank,  for  it  has  seemed  to  me  for  some 
time  past  that  it  was  unwise  to  pin  our  faith 
too  strongly  to  any  such  new  device  in  the 
absence  of  more  thorough  data  under  condi- 
tions of  American  practice.  We  all  recall  the 
enthusiasm  that  was  aroused  in  the  early  days 
of  the  septic  tank.  Very  great  things  were 
claimed  for  it  and  those  who  knew  it  best  had 
no  hesitation  in  claiming  that  jt  was  a  com- 
plete solution  of  the  sludge  problem.  The 
fact  is,  sewage  is  a  very  diverse  product.  In 
our  present  ignorance  of  the  fundamental 
chemical  and  biological  changes  that  underlie 
sewage  treatment,'  one  hesitates  to  make  or 
accept  any  very  broad  generalizations.  We 
have  seen  so  many  unaccountable  things  in  the 
case  of  the  septic  tank  that  I  should  not  be  at 
all  surprised  if  similar  interesting  experiences 
were  in  store  for  us  along  these  newer  lines." 

That  the  Imhoff  tank  is  a  considerable  ad- 
vance over  the  septic  tank  there  can  be  little 
doubt,  even  at  this  early  date.  In  Pennsyl- 
vania the  State  Board  of  Health  has  general 
control  of  the  operation  of  sewage  purification 
plants  and  passes  on  their  efficiencv.  Within 
the  next  year  we  shall  therefore  be  able  to 


report  the  results  obtained  in  the  Chambers- 
burg  plant.  The  tanks  were  designed  by  one 
of  our  leading  sanitary  engineers  and,  in  addi- 
tion, were  approved  by  Dr.  Imhoff.  Unques- 
tionably this  installation  represents  the  very 
best  present-day  practice.  It  is  strictly  up-to- 
date. 


An  Effective  Method  of  Bonus  Pay- 
ment. 

The  bonus  system  of  payment  would  long 
ago  have  won  for  itself  an  almost  universal 
application  had  it  not  been  for  three  elements 
of  resistance  to  its  introduction:  (1)  Ignor- 
ance of  its  merits;  (2)  objections  by  labor 
unions;  (3)  difficulty  of  measuring  the  output 
of  men  in  units  that  are  a  true  function  of 
work  performed.  We  shall  briefly  consider 
the  last  named  obstacle  and  one  way  of  over- 
coming it. 

In  the  accounting  department  of  an  electric- 
railway  company  there  were  eight  clerks  en- 
gaged in  performing  certain  services.  They 
appeared  to  be  diligent  men.  At  least  there 
was  always  an  air  of  being  busy.  But  the 
auditor,  who  himself  had  at  one  time  been  a 
clerk — and  a  good  one — felt  instinctively  that 
six  clerks  working  with  a  proper  incentive 
could  easily  do  the  work  of  the  eight.  Ac- 
cordingly he  called  six  of  the  best  clerks  into 
his  office  and  said: 

"I  have  decided  to  discharge  two  account- 
ants— the  two  who  are  not  here.  By  so  doing 
I  shall  reduce  the  office  expense  by  $150  a 
month.  I  have  decided  to  take  $90  of  that 
$150  and  distribute  it  among  the  six  of  you 
who  are  left,  and  I  shall  continue  to  distribute 
this  bonus  of  $15  per  man  per  month  so  long 
as  you  six  do  the  work  that  has  heretofore 
required  eight.  It  may  crowd  you  a  bit  at 
first  to  do  this,  but  I  shall  expect  you  to  use 
your  wits  as  well  as  your  pens.    I  believe 


you  can  lessen  the  amount  of  work  by  the 
use  of  your  wits.  I  have  noticed  that  some  of 
you  do  not  avail  yourselves  of  the  adding  and 
multiplying  machines  when  you  should,  and  I 
doubt  whether  you  are  as  proficient  in  the 
use  of  calculating  machines  as  you  can  be- 
come. Do  you  feel  disposed  to  try  to  earn 
the  bonus  of  $15  a  month?" 

Each  man  expressed  a  willingness  to  try, 
and  since  that  day  the  six  have  done  the  work 
that  formerly  required  eight  accountants. 

Here  we  have  an  excellent  example  of  a 
class  of  work  difficult  to  measure  in  units; 
but  a  given  "lump  sum"  of  work  was  per- 
formed every  month  by  a  given  number  of 
men,  so  that  the  total  month's  work  could 
itself  be  regarded  as  the  unit  whose  cost  was 
the  sum  of  the  salaries  paid  to  eight  men. 
Although  this  unit  of  work  itself  was  fixed, 
or  nearly  so,  the  number  of  men  could  be 
varied,  and  thus  could  the  unit  cost  be 
changed. 

On  almost  every  large  construction  job 
there  are  -conditions  entirely  analogous  to  the 
one  just  cited.  Small  gangs  of  men  are  daily 
doing  about  the  same  amount  of  work;  and 
with  the  incentive  furnished  by  paying  them 
a  substantial  bonus,  the  number  of  men  in 
each  gang  may  be  reduced.  Of  course  the 
men  must  be  inspired  with  confidence  that 
good  faith  will  be  kept,  and  that  the  bonus 
will  not  be  taken  away  from  them,  either  on 
the  particular  job  where  it  is  first  applied  or 
on  any  future  jobs  of  like  character.  Short 
sighted  employers  have  often  reduced  or  elim- 
inated bonus  payments  after  a  time,  using  one 
way  or  another  to  accomplish  their  selfish  end. 
This  selfish  follv  has  inevitably  led  to  the 
present  distrust  with  which  employees  regard 
any  bonus  or  piece  rate  system.  It  devolves 
upon  a  new  and  wiser  generation  of  managers 
to  remove  this  distrust  by  playing  the  indus- 
trial game  fairly  at  all  times. 
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Comparative  Sections  of  Lock  Walls.* 

No  theory  can  be  fully  relied  upon  unless  it 
is  substantiated  by  actual  experiment  or  expe- 
rience. It  is  a  well  known  fact  that  none  of 
the  theories  for  the  pressure  of  earth  against 
a  retaining  wall  agree  with  experiments  or  ex- 
perience. Rankine's  and  Coulomb's  theories, 
which  reduce  to  the  same  thing,  are  expressed 
by  the  equation 

/        (i  —  sin  <t> ) 

P  =  —  w  If  

2  X  -r  sin  <t> 

when  the  filling  behind  the  wall  is  not  sur- 
charged, as  is  the  case  with  land  walls  of  locks. 
The  symbols  in  this  equation  are  P  =  horizon- 
tal pressure  of  fill  behind  the  wall;  w  = 
weight  per  cubic  foot  of  the  filling;  the 
height  of  the  wall;  and  <l>  the  natural  slope  to 
the  horizontal  which  the  material  of  the  fill 
will  take  unconfmed.  The  weight  of  a  cubic 
foot  of  the  filling  material  can  probably  be  de- 
termined with  sufficient  accuracy,  but  there  are 
uncertainties  here.  We  do  not  know  how 
much  moisture  the  material  is  going  to  collect 
after  the  fill  is  made,  a   fact  on  which  the 

weight  largely  depends.  The  weight  also  de- 
pends on  the  chemical  composition  and  the 
amount  of  vegetable  matter  present.  It  also 
varies  for  the  different  strata  met  with  at  the 
.inn  site.  Walls  are  generally  designed  with 
very  little  information  at  hand  as  to  the  char- 
acter of  material  at  the  site  and  then  the 
weight  i  an  be  only  a  guess.  The  angle  of  re- 
pose of  the  filling  material,  </>,  varies  greatly 
with  Hi-  amount  of  moisture  contained.  The 
character  of  the  material,  its  chemical  com- 
position, (he  amount  Of  vegetable  matter  con- 
tained, the  size  and  shape  of  the  particles,  also 
affe.  i  the  angle  of  repose.  Tins  angle  is  gen 
erally  assumed  at  about  the  angle  the  earth 
i»  found  to  take  on  banks  in  the  vicinity  of 
tin  lite  Quoting  from  an  editorial  in  the 
Engittttring    Hews    of    January    '_'<>,  WX\: 

•I'lipi-r  K    II     Miillnek    lii  "rrcifcMHlnnnl 

Memoir*,"  <>.  I    I •(•!•., 


"When  a  slippery  film  forms  under  it  (the 
fill)  somehow,  so  that  its  angle  of  repose  is 
almost  zero,  it  makes  an  immense  difference 
whether  the  pressure  comes  from  a  small  mass 
or  from  one  extending  outward  and  upward 
for  a  long  distance.  Approximately  speaking, 
the  pressure  is  about  as  great  as  if  the  wall 
were  carried  up  as  high  as  the  highest  point 
which  is  tending  to  move  and  filled  in  level  be- 
hind." 

If  we  knew  that  the  fill  behind  a  retaining 
wall  would  be  properly  made  and  suitable 
provision  made  for  drainage,  the  values  of  w 
and  0  could  probably  be  assumed  with  suffi- 

watenurtace  above  uam  or  f-n-,1)  

Max  Frevore  or  Moment  oj/\ijODofD^ 

/  Water  Sui -face Below 'Dam  at 

/ Y'\  \  Max  Pressure  or  Moment 

/  /  \    T  j(    \ Back  Water  at  Low  Water  Stage 
yc/B      [    V  \/'  Bottom  of  Dam 

Pig.   1 — Notation   and  Dimension  Diagram 
of  Lock  Wall  Section. 

dent  accuracy,  but  as  walls  arc  usually  built 
there  is  always  danger  of  a  distribution  of  the 
pressure  entirely  unlike  that  assumed  in  the 
calculations,  as  well  as  great  probability  of 
water  collecting  behind  the  wall,  which  will 
not  only  change  the  values  of  Ul  and  0,  hut 
will  also  produce  a  hydrostatic  pressure  on  the 
back  of  the  wall. 

It  is  a  widely  accepted  rule  in  the  design  of 
walls  to  retain  earth  or  water  that  the  line  of 
resultant  pressure  at  any  depth  should  cut  the 
wall  within  its  middle  third  at  all  placet.  The 
theory  is  that  if  it  does  not  there  will  be  .in 
uplift  at  the  back  of  the  wall  which  ought  not 
In  OCCUr  in  unrein  forced  concrete  walls,  and 
Certainly  not  in  stone  walls. 

The  overturning  moment  in  the  land  wall  of 
a  lock  is  partly  resisted  by  the  water  in  the 
lower  pool,  except  occasionally  when  the  lock 


chamber  is  pumped  out.  It  is  a  doubtful  ques- 
tion whether  we  should  allow  anything  for  the 
resisting  moment  of  this  water,  or  if  anything, 
how  much. 

In  wall  with  sloping  backs,  the  earth  ver- 
tically over  the  back  may  help  to  resist  the 
overturning  moment,  but  it  is  a  disputed  ques- 
tion. Sir  Benjamin  Baker  states  that  "he 
has  invariably  observed  that  when  a  retaining 
wall  moves  by  settlement  or  otherwise,  it 
drops  away  from  the  filling  and  cavities  are 
formed.  A  settlement  of  but  one-thirty-second 
of  an  inch,  after  the  backing  had  become  thor- 
oughly consolidated,  would  suffice  to  relieve 
the  offsets  of  all  vertical  pressure  from  the  su- 
perimposed earth,  and  the  latter  cannot  there- 
fore be  properly  considered  as  contributing  to 
the  moment  of  stability."  But  these  cavities 
would  further  show  that  the  filling  material 
has  a  high  degree  of  cohesion,  while  the  for- 
mular  for  pressure  is  based  on  the  assumption 
that  there  is  no  cohesion  between  the  particles 
of  the  filling  material.  Whether  or  not  we 
consider  the  pressure  of  the  lower  pool  and 
the  earth  pressure  vertically  over  the  back 
slope  of  a  land  wall  as  resisting  force  will 
make  a  large  difference  in  the  calculated  sta- 
bility of  the  wall. 

The  actual  horizontal  pressures  on  each  side 
of  the  river  wall  are  capable  of  accurate  de- 
termination, but  the  great  uncertainty  here  is 
whether  we  are  ever  safe  in  assuming  that 
there  is  no  leak  under  the  bottom  or  between 
the  successive  layers  in  a  stone  wall.  A  wall 
on  a  pile  foundation  or  any  porous  material 
should  be  designed  on  the  assumption  that 
there  will  be  hydrostatic  pressure  on  the  en- 
tire base  of  the  wall,  which  would  require 
a  reduction  of  the  weight  of  the  wall  by  the 
weight  of  the  water  displaced  Hut  when  the 
wall  is  on  a  solid  rock  foundation  it  is  prob- 
ably not  sate  to  assume  that  there  will  be  no 
hydrostatic  pressure  from  beneath,  ami  yet  it 
would  probably  be  further  from  the  truth  to 
.issiime  tb.it  the  pressure  existed  over  the  en 
tire  base 
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The  illustrations  show  a  number  of  land  and 
river  lock  walls  with  the  average  thickness  of 
each  given  in  per  cent  of  its  height,  together 
with  the  area  of  the  section.  These  areas 
and  mean  thicknesses  are  given  for  the  part  of 
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Fig.  2 — Section  of  Chamber  Walls,  Monon- 
gahela  River,  Lock  No.  8. 


The  overturning  moment  divided  b'-  the 
weight  will  give  the  distance  of  the  point  of 
intersection  of  the  line  of  resultant  pressure 
with  the  base,  called  the  center  of  pressure, 
from  the  center  of  gravity.    This  distance  is 
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-Section  of  Chamber  Walls, 
Kanawha  River,  Lock  No.  2. 


Great 


ries  of  straight  lines,  each  more  inclined  to  the 
vertical  than  the  preceding.  In  any  event,  the 
less  of  the  weight  we  have  at  the  top,  the 
more  stable  the  wall  is. 

Owing  to  the  many  uncertainties  in  the  theo- 
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Fig.  4 — Section  of  Chamber  Walls,  Cumber- 
land River,  Lock  No.  21. 


the  wall  above  the  footing,  and  no  deduction 
is  made  for  openings. 

Let  us  test  the  stability  of  one  of  the  thin- 
ner sections,  according  to  Rankine's  theory 
and  the  assumptions  usually  made.  Take  the 
land  section  of  Lock  No.  9,  Muskingum  River. 
No  information  is  at  hand  as  to  the  character 
of  the  filling  material  or  how  the  fill  was 
made,  but  we  will  assume  that  the  natural 
slope,  <P  was  about  \l/2  to  1,  or,  say,  30°,  and 
that  the  weight  of  the  filling  material  was  100 
lbs.  per  cubic  foot.  Taking  a  section  of  the 
wall  1  ft.  long  and  substituting  the  values  in 
the  equation  for  earth  pressure  the  equation 
reduces  to 

ioo 

P  =  h- 

6 

and  the  moment  of  this  force  applied  a  dis- 
tance of  one-third  the  height  of  the  wall  above 
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Fig.  5 — Section  of  Chamber  Walls,  Kentucky 
River,  Lock  No.  12. 

the  base  will  be 

ivo 

M  =  Jj3 

18 

M  being  the  overturning  moment.  Substitut- 
ing the  value  of  7i=31.5  ft.,  we  find  M  to 
be  173,(540  ft.-lbs. 

Assuming  the  masonry  to  weigh  150  lbs. 
per  cubic  foot,  the  weight  of  the  wall  is  47,400 
lbs.,  and  the  weight  of  the  earth  vertically 
over  the  back  slope  at  100  lbs.  per  cubic  foot 
is  13,400  lbs.    The  total  resisting  force  is  the 
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Fig.  8— Section  of  Chamber  Walls,  Kentucky 
River,  Lock  No.  6. 


found  to  be  2.85  ft.  The  center  of  gravity  be- 
ing 6.47  ft.  from  the  front  face  of  the  wall 
the  center  of  pressure  will  be  6.47 —  2.85,  or 
3.62  tt.  from  the  front  face  or  1.21  ft.  outside 
the  middle  third  of  the  base.  This  result  will 
tend  to  show,  either  that  the  value  of  P  as 
found  by  Rankine's  formula  is  too  great,  or 
that  there  will  be  an  uplift  at  the  back  of  the 
wall,  or  that  some  of  the  assumptions  made 
were  eroneous.  But  the  point  that  concerns 
us  here  is  that  the  theories  and  assumptions 
do  not  agree  with  experience,  because  the  wall 
has  demonstrated  the  fact  that  it  is  stable. 

The  formulas  for  earth  and  water  pressure 
show  that  the  pressure  increases  as  the  square 
of   the   depth,   which   means   that   the  most 
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6 — Section  of   Chamber    Walls,  Great 
Kanawha  River,  Lock  No.  7. 


economical  wall  is  the  one  that  starts  with  the 
smallest  practicable  top  width  and  continues 
to  spread  out  as  the  depth  increases.  If  the 
wall  were  designed  strictly  in  accordance  with 
the  equation  we  would  have  a  profile  curving 
out  more  and  more  as  the  depth  increased. 
The  advantage  gained  by  building  this  wall 
would  not  be  great  enough  to  compensate  for 
the  additional  cost  of  construction,  except  in 
cases  of  very  high  walls,  but  we  can  approxi- 
mate this  more  or  less  to  advantage.  We 
might  build  the  wall  rectangular  with  a  width 
equal  to  the  top  width  down  to  about  the 
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Fig.  9 — Section  of  Chamber  Walls,  Guard 
Lock,  Hennepin  Canal. 


ries  and  assumptions  made  in  the  mathematical 
design  of  lock  walls,  the  writer  is  of  the  opin- 
ion that  the  proper  way  to  arrive  at  the  di- 
mensions of  a  section  of  a  certain  height  is 
by  comparison  with  sections  of  walls  already 
built.  From  the  numerous  sections  shown  on 
the  drawing  we  ought  to  be  able  to  construct 
a  rule  that  will  give  safe  results. 

Referring  to  the  figures,  it  will  be  seen  that 
the  top  width  of  walls  varies  from  4  ft.  to  12 
ft.  9  ins.,  the  average  being  about  6  ft.,  which 
is  probablv  the  best  width. 

Some  of  the  walls  on  rock  foundations  have 
footings  projecting  into  the  lock  chamber. 
These  are  considered  objectionable  because 
there  is  danger  of  their  breaking  off  on  the 
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Fig.  7 — Section  of  Chamber  Walls,  Illinois 
River,  Kampsville  Canal. 

land  wall  and  they  are  useless  on  the  river 
wall.  If  they  are  higher  than  the  lower  miter 
sill  they  will  decrease  the  available  width  of 
the  lock  chamber. 

When  on  soft  foundations,  footing  on  the 
land  wall  are  necessary  to  equalize  the  pres- 
sure on  the  base.  It  is  desirable  to  have  the 
center  of  pressure  uniformly  distributed  over 
the  base  as  nearly  as  possible.  In  locks  in 
India,  founded  on  very  soft  and  treacherous 
clay,  the  floor  of  the  locks — which  was  made 
monolithic  with  the  walls — generally  cracked 
and  raised  up  at  the  center  of  the  lock  cham- 
ber, showing  that  the  earth  nressure  behind 
the  walls  was  not  sufficient  to  thro»v  the  cen- 
ter of  pressure  near  enough  to  the  center  of 
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Fig.  10 — Section  of  Chamber  Wall.  Oswego 
Lock,  New  York  State  Canals. 
(Opens  Into  Lake  Ontario.) 


Fig.  11 — Section  of  Chamber  Wall 
Lock,   Fox  River. 


Eureka 


sum  of  these  two  weights,  the  center  of  grav- 
ity of  the  sum  being  found  to  lie  6.47  ft.  from 
the  front  face  of  the  wall. 


point  where  the  center  of  pressure  would 
strike  the  edge  of  the  middle  third,  and  then 
begin  to  spread  out  either  by  steps  or  by  a  se- 


the  footing  formed  by  the  floor  of  the  lock 
and  the  bottom  of  the  walls. 

Only  three  of  the  locks  shown  on  the  figures 
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have  walls  battered  on  the  lock  chamber  side^ 
It  is  the  general  rule  in  America  to  make  the 
chamber  faces  vertical.  .  , 

The  river  and  land  wall  sections  are  made 
in  nearly  the  same  proportion,  the  land  sec- 
tion being  slightly  heavier  on  an  average^  Re- 
ferring to  Lock  No.  2,  Great  Kanawha  River, 
we  find  the  average  thickness  of  the  land  wall 
To  be  42  per  cent  of  its  height,  while  for  the 
river  wall  only  29.5  per  cent  is  shown  On 
the  other  hand,  in  the  Kampsville  Lock  of  the 
Illinois  River  we  find  the  average  thickness 
of  the  land  wall  only  35  per  cent  of  its  height, 
while  that  of  the  river  wall  is  44  per  cent. 


VeollSSqtl 

mm 


Areald85qFt. 
MeanThickness 
%  Height 


A  rule  for  average  thickness,  however, 
should  not  be  based  on  the  average  of  a  num- 
ber of  sections,  but  on  the  minimum  or  av- 
erage of  the  minimum  sections  As  the  ma- 
jority of  the  sections  for  both  land  and  river 
walls  have  an  average  thickness  of  35  per  cent 
of  their  height,  or  less,  we  would  be  safe  in 
making  the  average  thickness  for  both  and 
S  river  walls  35  per  cent  of  their  height. 

-«5:3r  i*5r 

~>     f£h  Area 

■,;A  4003gft. 
Ml  330. 
^Height 

:IHh? 


Expressing  the  equation  of  the  pressure  in 
terms  of  the  variables  we  have 


/212 

62-5h~ 


(5.4+H)2 
+  21  h  j  ~ 


> 


Fig,    12_Section   of  Chamber  Wall,  Loco 

Davis  Island. 
Fig.    13-Section    of   Chamber   Wall,  Des 
Moines  Rapids  Lock. 

Among  the  best  designed  sections  for  rock 
foundations  in  the  figures  are  those  for  Lock 


After  substituting  H  =  1.84  h  and  reducing. 
WehU.06  h  —  1.69  h*  +  95.92  =  P-  62.5; 


Area  530  5q ft 
MeanlhtcHnett 
35%Height 


Fig.  14-Section  of  Chamber  Wall,  Welland 
Canal. 

Fig.  15-Section   of  Chamber  Walls,  Lock 
No.  2,  Big  Sandy  River. 

In  Rivieres  Canalisees,  by  F.  B.  DeMas,  it 
is  found  that  the  walls  of  two  hundred  locks 
of  the  Eastern  Canal  of  France  having  bat- 
tered backs  a  height  of  19  ft.  61/*  ins.,  and 
an  average  'thickness  of  nearly  35  per  cent  of 
the  height  above  the  floor,  have  given  excel- 

kIt  mafbe  of  interest  here  to  give  the  meth- 
od employed  by  the  writer  for  finding  the  stage 
of  Ximurn  pressure  and  moment  on  a  wall 


Area  4605qFt. 
'  iMean  Thickness 
41%  Height 


146-'^ 

Fig.  16— Section  of  Chamber  Walls,  Sault 

Ste.  Marie  Lock. 
Fig.    17-Section    of   Chamber   Wall,  Mus- 
kingum River,  Lock  No.  9. 

making  the  first  derivative  equal  to  zero,  «c 

have  H.06-3.38  fc==a.       .  . 

UI,  ,_o,  feet  and  H  =  5.89  feet,  give 

Ae  stages  1 ^  upper  and  lower  pools  at  the 
tSe  of  the  maximum  resultant  pressure.  Sub- 

The  maximum6  moment  does  not  occur  a 
the  sarn^  stage  as  the  maximum  pressure  and 
Us  necessary  to  calculate  this  also.  Express- 


Area  150- 
5qF1 


Fig.  18— Section  of  Chamber  Wall,  Kentucky 

River,  Lock  No.  11. 
Fig.  19— Section  of  Chamber  Wall,  Soulanges 

Canal,  Lock  No.  2. 

Canal.  The  average  rf^^f* 
neses  of  these  sections  is  found  to  be  36.6  per 
cent  of  the  height  for  the  land  wall  an  I  33  8 
per  cent  for  the  river  wall  The  Colbert 
Shoals  Canal  walls  have  been  built  up  4%  ft. 
higher  wfth  a  thickness  of  5  ft,  which  changes 
thlir  average  thickness  from  42  per  cent  h  to 
34  3  per  cent  h.  If  we  throw  out  the  land 
section  of  Lock  No.  2,  Great  Kanawha  River 
which  is  considerably  heavier  than  any  of  the 
other  sections  taken,  and  take  the  new  value 


Upper  Part 
_  \  concrete 

Ar'enl733am-owerFart 


Stat  Height 


'Area  1135  5qFt 
MT35%Heiqht 


Land  Wall 


Fig.  20— Section  of  Chamber  Wall,  Colbert 

Shoals  Canal. 
Fig.  21— Section  of  Chamber  Wall,  Wabash 
River. 

subjected  to  varying  stages  of  water  on  each 
side  In  order  to  simplify  the  work  the  case 
of  the  dam  for  Lock  B,  Lower  Cumberland 
River,  will  be  taken. 

It  is  assumed  that  there  will  be  a  tall  ot  .5 
ft  over  the  dam  at  the  epoch  of  submergence 
of  the  lock  walls.  Under  this  assumption  he 
lock  having  a  guard  of  15  ft,  it  is  found  that 
for  each  foot  of  rise  on  the  dam  there  will 
he  1  84  ft  rise  in  the  lower  pool  above  low 
water  Let  h  be  the  variable  stage  of  the  up- 
per pool  above  the  dam  and  //,  equal  to  1.84 
h  the  variable  stage  of  the  lower  pool  above 
low  water.  Taking  a  section  of  the  dam  1 
foot  Tong,  it  is  seen  from  Fig.  26  that  the 
areas  of  the  trapezoids  in  square  feet  varying 


Fig  22-Section  of  Chamber  Wall,  Hennepin 

Canal.  Lock  37. 
Fig.  23-Section  of  Chamber  Wall,  Muscle 
Shoals  Canal. 

ing  the  equation  for  the  moment  in  terms  of 
the  variables,  we  have 


K21V    f^W  (id±^!l 

After  substituting  H  =  1-84  h  and  reducing. 

"m?  26 +  193  67  h -9.15  ^  —  1-04     =  M. 
MakV.rg  the  first  derivative  equal  to  zero  we 

haVC     *19  /r+  18  30  h  -  193.67  =  0, 


/Area 
M6Sqft 
Mean  ThicK 

'of  Height .  ■ 


Fig^T-Section  of   Chamber   Wall,  Coosa 

River,  Lock  3. 
Fig.  2^-Sectlon  of  Chamber  Wall,  the  New 
Lock  West  of  Ter  Neuzen,  Holland. 

for  C.lbrrt  Shoals  (  anal,  we  have  for  «"«■  «- 
. l  .knrss  of  land  walls  35.4  per  cent  /.. 
"WSnSSUl  M  Sl«  -Minns  shown,  we 
,  <  ,  ,1,  .  md  walls  36  4  per  cent  h,  and 
tFi£SlSi^  ^  ,.rr  ,  «!.  A.  for  «he  av- 
craRc  thickness. 


Concrete  Area 
466  5qFt 
Thitiness 
Height 


^m^rrri  h  i*  i-v 


Fig 


26 — Section 
Walls,  Lock  B 


of  Proposed  Chamber 
Cumberland  River. 


from  A  B  E  toward  A  C  D'  E  multiplied  >> 
IS"  ft  will  give  the  varying  pressures  above  the 
dam     Likewise,  the  varying  areas  to  the  right 

„f  a  E  multiplied  hy  62.5  will  jive  the  nigra 

pressures  below  the  dam.     I  lie  areas  A   K  • 

:„„i  \  g  B  arc  conitiuil 


Fig.  27-Section  of  Chamber  Wall,  Cascade! 
Canal. 

moment  above,  we  have  133,350  ft,lbs.  forth* 
maximum  overturning  moment.  , 

The  maximum  pressure  for  til  rnci 
bc  found  ,)y  thc  samc  principle 

If  the  dam  is  not  designed  so  that  tw  mw 
of  water  passing  over  .1  will  hug  the  lowei 
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jpe,  it  is  thought  advisable  to  increase  the 
essure  and  moment  as  found  above  to  pro- 
de  for  rarification  on  the  lower  slope.  Frizell 
ys  that  this  pressure  cannot  be  greater  than 
at  due  to  one-third  the  head  on  the  crest 
the  dam,  and  this  value  would  be  taken. 


ame  Tests  of  Oil-Mixed  Concrete 

With  Particular  Reference  to 

Permeability.* 

Tests  of  mortar  and  concrete  to  which  oil 
s  been  added  during  mixing  exhibit  some 
teresting  results.  The  tests  were  made  by 
)gan  Walter  Page  and  are  fully  described 
him  in  a  paper  before  the  American  So- 
:ty  of  Civil  Engineers.  Various  tests  were 
ade  for  strength,  bond,  etc.,  which  are  de- 
ribed  in  detail  by  Mr.  Page,  but  which  are 
re  summarized  only.  Also  tests  were  made 
r  absorption  permeability,  the  results  of 
lich  are  quoted  as  given  by  Mr.  Page.  It 
ay  be  mentioned  that  Mr.  Page  has  pat- 
ted his  process  of  mixing  oil  with  concrete 
id  has  granted  the  public  free  use  of  his 
tented  rights. 

The  conclusions  drawn  from  the  tests,  ex- 
pt  those  for  absorption  and  permeability 
lich  were  given  later,  are : 

(1)  The  tensile  strength  of  1:3  oil-mixed 
□rtar  differs  very  little  from  that  of  plain 
ortar,  and  shows  a  substantial  gain  in 
rength  at  28  days  and  6  months  over  that 

7  days. 

(2)  The  times  of  initial  and  final  set  are 
layed  by  the  addition  of  oil,  10  per  cent  of 
I  increasing  the  time  of  initial  set  by  90 
r  cent  and  the  time  of  final  set  by  60  per 
nt.  "  . 

(3)  The  crushing  strength  of  mortar  and 
ncrete  is  decreased  by  the  addition  of  oil 

the  mix,  concrete  with  10  per  cent  of  oil 
.ving  roughly  75  oer  cent  of  the  strength  of 
ain  concrete  at  28  days.  At  the  age  of  one 
ar  the  crushing  strength  of  1 :3  mortar  suf- 
rs  but  little  with  the  addition  of  oil  in  quan- 
ies  up  to  10  per  cent. 

(4)  The  toughness  or  resistance  to  impact 
affected  but  slightly  by  the  addition  of  oil 
quantities  up  to  about  10  per  cent. 

(5)  The  stiffness  of  oil-mixed  concrete 
ipears  to  differ  but  little  from  that  of  plain 
increte. 

(6)  The  results  of  tests  for  permanent 
iformation  do  not  indicate  that  a  law  is  fol- 
wed  by  oil-mixed  concrete. 

(7)  Bond  tests  show  the  inadvisability  of 
:ing  plain  bar  reinforcement  with  oil-con- 
ete  mixtures.  With  deformed  bars  the  bond 
,  not  weakened,  seriously  by  the  addition  of 
1  in  quantities  up  to  10  per  cent. 
Absorption. — In  order  to  determine  the 
ater-proofing  qualities  of  oil-mixed  concrete, 
impared  with  those  of  a  plain  mixture,  ab- 
irption  tests  were  made  on  1 :3 :6  concrete 


cylinders,  6  ins.  in  diameter  and  6  in.  high. 
L  he  cylinders  were  dried  to  constant  weight 
in  an  oven,  after  beiner  cured  for  15  days  in 
air.  They  were  then  completely  immersed  in 
water,  and  were  weighed  every  day  until  they 
had  attained  constant  weight.  The  results  of 
these  tests  are  plotted  on  Fig.  1,  It  will  be 
noted  that  the  addition  of  oil  decreases  great- 
ly the  percentage  of  absorption,  the  cylinder 
containing  10  per  cent  of  oil  absorbing  but  1.7 
per  cent  of  water,  based  on  the  dry  weight, 
while'  0.25  per  cent  was  absorbed  by  the  cylin- 
der containing  no  oil.  In  almost  every  case 
the  maximum  absorption  was  attained  within 
one  day  after  immersion,  and,  furthermore, 
the  rate  of  absorption  seemed  to  be  inversely 
dependent  on  the  quantity  of  oil  added.  It 
will  be  noted  that  there  is  approximately  onlv 
0.5  per  cent  difference  between  the  absorption 


Fig.   28 — Section    of   Chamber   Wall,  Lock 
No.  3,  Erie  Canal. 

of  the  cylinders  containing,  respectively,  10 
and  25  per  cent  of  oil.  The  infe.  .nee  to  be 
drawn  from  this  fact  is  that  10  per  cent  cf 
oil  is  nearly  as  affective  as  25  per  cent,  as 
far  as  water-proofing  is  concerned. 

Four  vessels  of  1 :3  mortar,  each  2J/2  ins. 
high,  about  J/2  in.  thick,  and  having  an  outside 
diameter  of  8  ins.  after  hardening  in  moist 
air  for  one  week,  were  immersed  in  water 
to  a  depth  of  5  cm.  Vessel  No.  1  was  made 
with  no  admixture  of  oil.  A  damp  spot  ap- 
peared inside  about  1  minute  after  immersion. 
In  1  hour  it  was  completely  water-soaked,  the 
moisture  having  climbed  by  capillarity  above 
the  level  of  the  surrounding  water.  Within 
a  few  days  after  immersion,  water  had  pene- 
trated the  plain  mortar  vessel  until  its  level 
inside  was  the  same  as  that  outside.  Ves- 
sels Nos.  2,  3,  and  4  contained,  respectively, 
5,  10  and  20  per  cent  of  oil.  After  an  immer- 
sion of  6  months,  the  interiors  of  the  oil- 
mixed  vessels  are  as  dry  as  they  were  on  the 
day  they  were  placed  in  the  water.  A  corre- 
sponding series  of  tests  was  made  on  mortar 
vessels,  made  to  contain  water,  with  like  re- 


sults.   The  plain  mortar   vessel   leaked,  and 
those  of  oil-mixed  mortar  were  perfectly  tight. 
1  hese  results  show  with  certainty  the  water- 
proofing qualities   of   oil-mixed   mortar  and 
concrete. 

Permeability.— The  following  tests  were 
made  on  specimens  of  1 :3  mortar,  3  ins. 
thick  and  0  ins.  in  diameter:  Plain  1:3  mor- 
tar, at  the  age  of  28  days,  under  a  pressure 
of  30  lbs.  showed  dampness  in  about  l/2_  hour. 
Under  a  pressure  of  40  lbs.  applied  for  24 
hours,  the  leakage  amounted  to  146  cu.  cm. 
Specimens  of  the  same  mixture,  but  contain- 
ing 5  and  10  per  cent  of  oil  remained  perfectly 
dry  for  24  hours,  under  a  pressure  of  40  lbs. 

A  J^-in.  coat  of  1 :3  mortar,  containing  10 
per  cent  of  oil,  applied  to  the  surface  of  a 
very  porous  concrete,  was  absolutely  effective 
in  preventing  all  leakage,  even  under  com- 
paratively high  pressure. 

Conclusions. —  (8)    Oil-mixed    mortar  and 
concrete  containing  10  per  cent  of  oil  have 
very  little  absorption,  and,  under  low  pres 
surcs,  both  are  water-proof. 

(9)  Oil-mixed  mortar  containing  10  per 
cent  of  oil  is  absolutely  water-tight  under 
pressures  as  high  as  40  lbs.  per  sq.  in.  Tests 
indicate  that  oil-mixed  mortar  is  effective  as 
a  water-proofing  agent  when  plastered  or 
painted  on  either  side  of  porous  concrete. 

Service  Tests.— During  April  and  May, 
1910,  two  bridge  surfaces  of  oil-concrete  were 
laid  at  Ridgewood,  N.  J.  In  the  Borough  of 
Richmond,  New  York  City,  during  May  and 
June,  1910,  about  400  ft.  of  street  surface  was 
laid  with  different  aggregates.  About  300  ft. 
of  street  in  Washington,  D.  C,  was  surfaced 
in  June,  1910.  Numerous  inspections  of  this 
work  have  been  made,  and,  up  to  the  pres- 
ent time,  it  is  all  in  very  good  condition. 
About  y2  mile  of  roadway,  laid  with  10  per 
cent  oil-concrete  in  the  suburbs  of  Harris- 
burg,  Pa.,  in  the  summer  of  1910,  is  also  re- 
ported to  be  in  very  good  condition.  A  vault 
112  ft.  long  and  18  ft.  wide,  in  the  United 
States  Treasury  Department,  was  built  in  the 
autumn  of  1910.  The  side-walls  of  this  vault 
contain  10  per  cent  of  oil.  Its  roof  was  con- 
structed of  ordinary  reinforced  concrete  with 
about  3  in.  of  10  per  cent  oil-concrete  on  top. 
For  several  months  this  roof  was  subjected 
to  a  head  of  water  of  several  feet  without 
showing  any  signs  of  leakage.  Another  vault, 
in  the  north  end  of  the  Treasury,  on  account 
of  leakage,  has  never  been  available  for  stor- 
ing anything  of  value.  Its  roof  was  treated 
with  oil-concrete,  and  is  now  perfectly  dry. 
Numerous  floors  in  the  sub-basement  of  the 
Treasury  Department,  and  a  floor  in  the  Of- 
fice of  Public  Roads,  have  been  constructed 
with  10  per  cent  oil-concrete,  and  have  re- 
mained absolutely  free  from  dampness.  A 
tank,  about  12  ft.  long,  4  ft.  wide,  and  4lA  ft. 
high,  constructed  in  the  Office  of  Public 
Roads  during  the  winter  of  1910,  has  been 
continually  full  of  water,  and  has  not'  shown 
the  slightest  signs  of  leakage. 


EARTH      AND      ROCK  SECTION 


'esign  and  Construction  of  the  More- 
na  Rock  Fill  Dam,  California,  f 

The  Morena  Dam  is  a  portion  of  the  works 
>r  a  system  of  water  supply  for  San  Diego, 
il.  The  dam  is  at  an  altitude  of  3,100  ft. 
id  is  35  miles  southeast  of  San  Diego.  As 
own  by  the  plan,  Fig.  1,  the  dam  is  a  rock 
1  facing  a  narrow  canyon  and  lying  between 
anite  cliffs  100  ft.  high,  Fig.  2.  The  prin- 
)al  feature  of  this  dam  is  the  design  of  the 
isonry  face  shown  by  Figs.  3  and  4.  The 
m  was  begun  in  1906  under  a  different  de- 
;n  which  was  later  changed  to  the  present 
e. 

In  1906  a  wall  of  rubble  concrete  was  built 

Abstracted  from  "Construction  of  the  Morena 
id  Cement  Mortar  and  Concrete."  By  L.  W. 
ere.  .Proc.  Am.  Soc.  C.  E.,  Vil.  XXXVII,  p.  994. 
'Abstracted  from  "Construction  of  the  Morena 
ck  Fill  Dam.  San  Diego  County,  California," 
M  M.  O'Shausrhnessv,  Proc.  Am.  Soc.  C.  E., 
1   XXXVII,  p.  1 1-0. 


30  ft.  high,  above  the  stream  bed,  36  ft.  wide 
at  the  base  and  12  ft.  thick  at  the  top.  At 
that  time  it  was  intended  to  build  the  water 
face  on  a  slope  of  1%  to  1;  the  top  width  was 
to  be  20  ft.  It  was  also  intended  to  pave  the 
water  slope  of  the  rock  fill  with  an  asphalt 
concrete,  which  was  thought  to  be  durable  and 
impervious.  Work  was  suspended  in  April. 
1898,  however,  after  the  toe  wall,  up  to  the 
30-ft.  contour,  had  been  completed  and  about 
120,000  cu.  yds.  of  rock  fill  had  been  placed, 
out  of  a  total  of  306,000  cu.  yds.  required  to 
complete  the  dam  to  the  prescribed  cross- 
section. 

On  resuming  construction,  on  May  6,  1909, 
it  was  decided  to  change  the  upper  slope,  from 
the  top  of  the  completed  toe  wall  up  to  the 
120-ft.  contour,  to  9  horizontal  to  10  vertical, 
and  make  it,  from  the  120-ft.  contour  to  the 
top  of  the  dam — 150  ft. — y2  horizontal  to  1 
vertical.  It  was  decided  to  alter  the  character 
of  the  work  by  placing  large  masonry  blocks 


of  roughly  dressed  granite,  from  6  to  10  tons 
in  weight,  selected  from  the  rock  piles,  on 
the  up-stream  face  of  the  dam,  and  have  them 
well  bedded  and  set  in  cement  mortar  com- 
posed of  1  part  cement  to  2Ys  parts  sand,  and 
behind  this  masonry  skin,  about  7  ft.  thick, 
to  place  all  the  stone,  by  hand  and  derrick,  for 
a  width  of  50  ft.  back  from  the  face,  in  order 
to  provide  consistent  support  for  the  skin. 
The  top  of  the  dam  is  16  ft.  wide,  and  is 
crowned  with  a  3-ft.  concrete  coping  to  pro- 
vide for  wave  wash.  The  back  slope  is  1J4 
horizontal  to  1  vertical,  with  a  berm  of  21  ft 
at  the  100-ft.  contour  to  provide  for  future 
extensions  in  raising  the  clam.  This  berm  was 
practically  created  by  the  alteration  of  the 
face  slopes,  which  originally  contemplated  a 
flatter  water  slope. 

In  the  original  work,  done  12  years  ago 
without  proper  continuous  technical  supervi- 
sion, there  was  a  little  recklessness  in  the  dis- 
position of  the  materials  in  the  dam.  and  it 


514 


was  necessary,  when  the  work  was  resumed 
in  1909,  after  a  thorough  examination,  to  tear 
out  a  large  part  of  the  old  fill  behind  the  toe 
wall,  remove  all  loam  or  other  objectionable 


zero  of  the  dam  levels,  as  shown  by  the  draw- 
ings, is  the  surface  of  the  original  stream  bed 
before  work  was  begun. 
This  toe  wall  had  a  leakage  of  57,800  gals. 


Fig.  1  plan  of  Morena  Dam,  Showing    Construction  Cableway. 


material,  and  rebuild  with  a  clean,  well-placed 
rock  fill. 

At  one  time,  after  seeing  the  nature  of  the 
old  construction,  the  writer  was  almost  com- 
mitted to  the  idea  of  letting  the  old  mass 
stand  and,  as  the  additional  rock  was  being 
placed,  hvdraulicking  a  granite  surface  soil 
from  the  adjoining  hills  into  the  interstices  as 
the  dam  was  being  raised.  After  a  thorough 
discussion  of  the  matter,  however,  with  many 
brother  engineers,  and  especially  with  George 
L.  Dillman,  M.  Am.  Soc.  C.  E,  the  present 
method  of  procedure  was  decided  on;  that  is, 
to  construct  a  water-tight  skin  for  the  face  of 
the  dam  and  keep  the  rock  fill  absolutely  clear 
of  any  soil  or  silt,  and  thus  provide  free 
drainage  for  any  possible  leaks  which  might 
occur  in  the  future,  without  impairing  the  in- 
tegrity of  the  mass  by  washing  out  sand  or 
other  solvent  materials. 

To  obviate  further  any  serious  cracking  of 
the  skin,  which  might  be  caused  by  settlement, 
grooves,  3  ft.  square,  and  48  ft.  from  center 
to  center,  were  placed  in  the  masonry,  and 
into  these  concrete  has  been  poured  and 
brought  to  an  absolutely  smooth  surface,  and 
general  average  plane  of  which  projects  3  ins.  < 
beyond  the  general  face  of  the  masonry. 

In  the  future  it  is  proposed  to  place  rein- 
forced concrete  slabs,  averaging  1  ft.  in  thick- 
ness, on  the  face  of  the  masonry  and  attached 
to  it  by  %-in.  iron  rods,  4  ft.  from  center 
to  center.  These  slabs  will  be  joined  with  %- 
in  water-tight  settlement  joints,  poured  with 
a  sand  asphalt  along  the  center  line  of,  and 
resting  on,  the  concrete  grooves  previously 
mentioned.    A  slot,  1  ft.  wide  and  5  ft.  deep, 


per  day  in  1898,  after  it  was  built,  with  a 
head  of  water  up  to  the  30-ft.  contour.  The 
present  leakage,  under  a  head  of  65  ft.,  is  only 
33,604  gals,  per  day.  This  is  now  measured 
at'  a  bed-rock  outcrop  in  the  canyon  below 
the  dam  and  about  1,000  ft.  from  it. 


clean,  hard  granite,  singularly  free  from  fis- 
sures and  seams,  and  the  width  between  them 
is  only  80  ft.  at  the  stream  bed  and  520  ft. 
at  the  150-ft.  contour— the  level  of  the-  top  of 
the  present  completed  dam.  It  has  been  nec- 
essary to  add  about  186,000  cu.  yds.  of  rock 
to  the  original  120,000  cu.  yds.,  in  order  to 
complete  the  dam  to  the  prescribed  cross- 
section. 

Construction  operations  were  prosecuted 
with  two  Lidgerwood  cableways,  which  were 
operated  from  towers  about  300  ft.  above  the 
stream  bed.  The  fixed  cable  was  2%  ins.  in 
diameter  and  1,350  ft.  long,  covering  the  lower 
slope  of  the  dam.  The  other  cable  was 
mounted  on  movable  trucks,  Fig.  1,  which  had 
a  movement  of  170  ft.  on  tracks  at  right  an- 
gles to  the  axis  of  the  dam,  and  was  able  to 
cover  the  whole  of  its  water  slope;  this  cable 
was  2%  ins.  in  diameter  and  1,100  ft.  long. 
Each  cable  was  able  to  handle  readily  loads 
up  to  10  and  12  tons.  All  the  large  rock  was 
chained,  and  was  either  picked  up  by  the  cable 
directly  or  delivered  to  it  by  feeding  derricks, 
and  transferred  by  the  cable  to  the  fill;  the 
smaller  rock  was  carried  in  6x8-ft.  skips,  each 
capable  of  carrying  2  cu.  yds.  It  was  pos- 
sible to  move  the  track  trolley  cable  into  a 
new  position  in  about  2  hrs.,  which  made  a 
very  convenient  arangement  for  moving  the 
stone  from  the  quaries  directly  into  the  dam 
work,  where  it  was  re-handled  by  derricks  for 
the  face  masonry  and  back-filling. 

Signaling  Apparatus— -In  order  to  control 


Elevation-112 


Fig.  3 — Cross-Section  of  Morena  Dam. 


As  the  freight  rates  from  San  Diego  to 
Morena— a  distance  of  about  60  miles  by 
wagon  road,  with  maximum  grades  of  16  per 
cent  to  be  overcome — run  up  to  about  1  ct.  per 


Fig.  2— Elevation  of  Morena  Dam,  Showing  Profile  of  Canyon. 


was  left  in  the  "Id  t«e  wall,  into  which  the 
rrmf'.n  <-d  <  onerctc  fa.  inn  has  already  been 
nested  and  constructed  up  to  the  42- ft.  con 
tour,  or  12  ft.  above  the  old  toe  wall.  The 


Hi.,  it  has  been  imperative  to  reduce  to  a 
minimum  the  quantities  necessary  to  make  a 
first-class  job.  , 

The  canyon  walls  at  the  dam  site  are  all  ot 


the  rapid  operation  of  cables  and  the  exact 
delivery  of  rock  at  certain  points  of  the  dam, 
and  to  "communicate  directions  to  the  operating 
engineers,  who  were  unable  to  see  the  work, 
a  new  svstem  of  signaling  was  devised.  The 
system  of  bells  used  in  the  old  days  was  abar 
doned,  and  an  annunciator  consisting  of  a  be 
having  ten  compartments,  each  8x8  ins.  dee 
was  placed  within  view  of  the  engineer.  Tr 
front  of  each  compartment  was  closed  by 
pane  of  frosted  glass  and  on  these  the  follov 
ing  signals  were  painted:    "Hoist,"  "Lowe- 
"Go    Out,"    "Come    In,"    "Fast."  "Slov 
"Stop,"  and  three  spare  spaces  were  left 
special  signals.    At  the  back  of  each  compa 
ment  were  mounted  two  Edison  keyless  wj 
sockets   with    16-c.p.,    110-volt  lamps, 
lamps  were  wired  with  a  common  return 
and  an  individual  wire  for  the  other  tcrmir 
of  each  lamp,  making  11  wires  in  all.  The 
wires  were  of  No.  14  copper,  covered 
cabled,  and  the  outside  was  protected  by  )\ 
braid     b'.ach  flexible  cable  was  650  ft.  lor 
and  could  readily  be  moved  to  any  lavora 
position  on  the  south  or  operating  end  of 
(bun.     At  the  signaling  end  of  the  cable, 
switches   were   mounted   and   normally  1 
open  bv  a  spring  requiring  the  pressure  of 
operator's  lingers  to  close  it      1'he  switche 
were  mounted  on  an  insulated  base  in  sUCIl  . 
way  that  the  leads  were  brought  into  then 
Without  coming  into  contact  with  the  wooael 
framework     A   1 1 1  k  w  .  l.'.Vvolt.  direct-cur 
rent,   compound-wound    generator   was  use* 
operating  at  a  speed  of   1.650  r   p    m.  in 
generator  was  driven  by  one  (     II.  Huttoi 
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h.p.,  vertical,  steam  engine,  at  a  speed  of 
0  r.  p.  m.  The  engine  was  supplied  with 
;am  tapped  from  one  of  the  boilers  of  the 
g  Lidgerwood  engines.  A  man,  with  the 
fitch-signal  board,  was  moved  around  the 
,m  to  the  most  effective  points  for  observing 
e  control  and  placing  the  rock  as  the  work 
ogressed,  without  interfering  with  guy  wires 
;d  absolutely  preventing  accidents,  for,  in 


ars  of  operation,  not  a  man  was  injured  be- 
use  of  any  confused  signals. 
Blasting  Rock. — In  the  construction  work  of 
96  and  1898,  large  blasts  of  powder  were 
ed  indiscriminately  in  the  adjoining  hills  to 
eak  up  the  solid  granite  for  handling.  Pow- 
I  was  used  somewhat  generously,  as  at  that 
ne  the  Company  obtained  it  at  the  very  low 
ntract  price  of  5  cts.  per  lb.  As  the  price  of 
idson  powder  was  raised  to  8  cts.  in  1909, 
d  other  high-grade  powders  proportionately, 
very  careful  study  of  the  whole  formation 
rrounding  the  dam  was  made  before  decid- 
g  to  break  rock  for  the  new  work.  The 
tiole  formation  in  the  nearby  hills,  from 
hich  the  material  for  the  dam  was  taken,  is 
solid  granite,  and  as  the  cableways  were 
rtunately  placed  at  such  a  high  elevation, 
0  ft.  above  the  dam  site,  a  splendid  oppor- 
nity  presented  itself  for  making  a  mass  shot 
ith  a  large  charge  of  powder  without  en- 
mgering  in  any  way  the  formation  sup- 
irting  the  dam.* 

The  face  masonry  and  back-filling  have  been 
pensive,  the  average  cost  of  the  whole  work 
iving  been  $2.50  per  cu.  yd.,  but  the  actual 
acing  of  the  rock  in  the  dam  from  the  quar- 
:s  has  not  cost  more  than  $1  per  cu.  yd. 
tie  whole  plant  had  to  be  rehabilitated  on 
suming  work  in  1909,  which,  of  course,  has 
Ided  slightly  to  the  unit  costs,  though  labor 
mditions  at  present  in  that  part  of  Calif  or- 
a  have  made  work  cost  about  30  per  cent  in 
:cess  of  prices  twelve  years  ago. 
The  work  has  been  done  by  day's  labor  un- 
:r  the  supervision  of  Mr.  J.  S.  Molony,  act- 
g  as  Resident  Engineer  and  General  Super- 
tendent,  with  Messrs.  R.  Wueste  and  R.  P. 
clntosh  as  Assistants.  About  95  men  have 
:en  constantly  employed  since  the  blast  ex- 
osion  of  August  30.  '1909,  and  the  work  has 
:en  peculiarly  free  from  accidents,  owing  to 
e  careful  and  conscientious  supervision  ex- 
cised by  the  men  in  charge.  The  writer  has 
:ted  as  chief  engineer  and  consulting  ensi- 
?er  of  the  project. 

*The  blast  which  removed  180,000  cu.  yds  for 
ie  rock  fill  cost  4.274  cts.  per  cu.  yd.  It  is  de- 
^nbed  completely  with  diagrams  and  illustra- 
ons  in  our  issue  of  Jan.  19,  1910. 


Methods  and  Progress  of  Sheeting  a 

Sewer  Trench  with  Light  Steel 

Sheet  Piling. 

The  work  was  the  laying  of  a  terra  cotta 
sewer  pipe  in  the  City  of  Watertown,  N.  Y. 
The  course  of  the  sewer  was  in  a  sandy  soil 
which   obtained   quite   uniformly  throughout 


its  length  to  a  depth  of  about  ten  feet,  under- 
neath which  was  a  wet  sand  mixed  with 
gravel.  The  average  depth  of  the  sewer  pipe 
below  the  surface  was  15  ft.  The  nature  of 
the  soil  necessitated  the  use  of  sheeting  to 
prevent  caving  in  of  earth  and  thus  permit  of 
a  narrow  excavation  with  the  minimum  of 
material  to  be  removed.  Accordingly,  400 
sheets  of  %-in.  Wemlinger  corrugated  steel 
sheet  piling  in  10-ft.  lengths  were  obtained 
and  for  driving  them  a  steam-driven  pile 
hammer,  weighing  approximately  650  pounds, 
was  used.  The  trench  was  first  excavated 
for  its  width  to  a  depth  of  about  5  ft.,  which 
was  left  unsheeted.  The  sheet-piling  was  then 
carried  by  hand  and  set  in  position  on  each 
side  of  the  trench  and  driven  its  entire  length 
before  any  further  excavating  was  done. 

An  A-frame  built  of  timber  straddled  the 
excavation,  and  from  it  was  suspended  a  2- 
ton  triplex  differential  chain  block.  It  was 
intended  to  use  the  chain  block  for  raising 
and  lowering  the  pile  hammer  during  the 
driving  and,  subsequently,  to  withdraw  the 
sheet-piling.  Throughout  the  entire  operation 
the  work  of  placing  the  sheeting,  driving  it 
with  the  pile  hammer  and  pulling  and  reset- 
ting, was  done  by  3  men  for  each  separate 
operation.  As  before  stated  the  sheeting  was 
all  handled  by  manual  labor,  and  it  required 
1  hr.  and  30  min.  to  set  up  32  sheets  in  posi- 
tion for  driving,  including  the  time  required 
to  carry  these  sheets  an  average  distance  of 
about  175  ft.  The  time  required  to  drive  each 
sheet  5  ft.  into  sand  was  from  33  to  37  sec- 
onds. The  driving  was  done  so  fast  that  the 
triplex  block  could  not  be  worked  quickly 
enough  to  follow  the  pile  hammer,  and  so  it 
was  steadied  by  hand  as  shown  in  the  accom- 
panying view,  Fig.  1.  No  difficulty  was  ex- 
perienced in  doing  the  work  in  this  way  and 
the  chain  block  was  needed  only  to  hoist  the 
hammer  from  one  pile  to  another.  That  this 
method  of  handling  the  hammer  proved  to  be 
a  success  is  largely  due  to  the  fact  that  it 
stood  only  about  4  ft.  high  on  top  of  the 
sheet-piling.  Including  the  time  required  for 
moving  both  the  hammer  and  A-frame,  an  av- 
erage of  7  ft.  of  trench  was  sheeted  on  both 
sides  per  hour. 
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Power  to  operate  the  pile  hammer  was  sup- 
plied by  a  road  roller.  Steam  from  it  was 
carried  through  a  1-in.  pipe. 

The  weight  of  the  driving  piston  in  the  pile 
hammer  was  70  lbs.  and  struck  350  blows  per 
minute.  The  tops  of  the  sheet-piling  were 
protected  by  means  of  a  special  driving  hood 
of  soft  iron  loosely  attached  to  the  base  of 
the  hammer  between  its  jaws,  so  that  it  would 
not  fall  off  when  the  hammer  was  raised. 
The  hammer  and  driving  cap  proved  entirely 
satisfactory  for,  although  the  thin  sheets  were 
used  continuously  during  one  entire  season, 
not  one  piece  was  damaged  seriously  and  the 
same  sheet-piling  is  being  re-used  on  another 
sewer  job.  The  sheet-piling  was  braced  by 
means  of  spruce  waling  pieces,  4xfi  ins.  x  1(5 
ft.  long.    The  struts  were  spaced  7  ft.  apart. 

The  sheet-piling  was  all  driven  ahead  of 
excavation,  and  as  rapidly  as  the  sewer  pipe 
was  laid  and  the  trench  backfilled,  it  was 
pulled,  reset  and  driven,  and  thus  the  entire 
trench  excavation  was  carried  to  completion. 

Wemlinger  Type  A  sheet-piling  in  10-ft. 
sections  was  used.  It  was  driven  with  a  Mc- 
Kiernan-Terry,  3%-in.  pile  hammer,  manu- 
factured by  the  McKiernan-Terry  Drill  Co., 
115  Broadway,  New  York.  The  contractor 
for  the  work  was  Wm.  J.  Semper  of  Water- 
town,  N.  Y. 


On  the  Pacific  side  of  the  southern  end  of 
the  Miraflores  lock  pit  a  barrier  of  earth  sep- 
arates the  pit  from  the  Pacific  waters  in  the 
channel  which  has  been  dredged  from  Balboa 
to  this  point.  A  mile  below  this  barrier  a  cof- 
ferdam has  just  been  completed  across  the 
channel  and  the  water  within  the  lagoon  thus 
formed  will  be  pumped  out  and  the  present 
barrier  and  the  area  between  it  and  the  new 
one  will  be  excavated  to  45  ft.  below  mean 
sea  level  with  a  bottom  width  of  500  ft. 
Most  of  the  excavation  will  be  made  hydrau- 
lickally  with  the  monitors  now  employed  at  the 
south  end  of  the  present  pit.  The  silt  pumped 
out  of  the' new  excavation  will  be  used  mostly 
to  fill  the  swamp  in  front  of  Corozal.  When 
the  locks   and   the    channel    excavation  be- 


Fig.    1 — Driving     Light    Corrugated  Steel 
Sheeting  with  650-lb.   Steam  Hammer, 
Steadied   by  Hand. 


tween  them  and  the  cofferdam  are  completed, 
water  will  be  let  into  the  space  south  of  the 
locks  and  the  cofferdam  will  be  removed  by 
dredges.  This  is  the  last  barrier  between 
the  locks  and  the  Pacific. 


Status  of  Concrete  Work  at  Panama. — 

The  concrete  work  in  the  Spillway  of  Gatun 
Dam  is  about  71  per  cent  completed.  160.- 
532  cubic  yards,  out  of  a  total  of  225.000. 
having  been  placed  at  the  close  of  work  on 
October  28. 
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Experimental  Road  Work  of  the  New 
York  State  Highway  Com- 
mission in  1910. 

During  the  season  of  1910  the  New  York 
State  Highway  Commission  continued  its  ex- 
perimental road  work  begun  in  1909.  (See 
Engineering  &  Contracting,  April  13,  1910.) 
The  work  done  during  the  past  vear  included 
treatment,  with  glutrin,  dry  granulated  calcium 
chloride,  the  construction  of  pavements  un- 
der the  Rocmac  and  Hassam  systems,  and  a 
continuation  of  an  experiment  with  concrete 
cube  pavements.  Experimental  roads  were 
also  constructed  with  various  bituminous  ma- 
terials. This  experimental  work  was  under 
the  supervision  of  Mr.  H.  K.  Bishop,  First 
Deputy  Commissioner,  and  it  is  to  his  report 
as  embodied  in  the  annual  report  of  the  State 
Highway  Commission  for  1910  that  we  are  in- 
debted for  the  matter  in  this  article. 

GLUTRIN. 

Road  No.  651,  Clinton  county,  running  from 
Keeseville  to  Clintonville,  was  retreated  with 
glutrin  in  1910.  Several  other  roads  in  va- 
rious sections  of  the  state  were  also  treated 
with  glutrin  under  the  direction  of  the  Robe- 
son Process  Co.,  of  Ausable  Forks.  A  fore- 
man with  experience  in  this  class  of  work  was 
placed  in  charge  of  this  work  under  the  direc- 
tion of  the  Robeson  Process  Co.,  who  fur- 
nished the  material.  Several  macadam  roads 
which  were  built  of  stone  of  a  soft  nature 
were  treated,  also  several  roads  built  of  grav- 
el. The  treatment,  states  the  report,  seemed 
to  be  much  more  effective  on  gravel  roads 
than  on  stone  roads.  It  is  further  stated  that 
roads  treated  with  glutrin  in  the  manner  in 
which  they  were  treated  by  the  Robeson 
Process  Co.  are  not  dustless,  but  the  material 
seems  to  have  the  effect  of  hardening  the  road 
to  a  considerable  extent,  and  roads  so  treated 
give  no  indications  of  ravel. 

DRY   GRANULATED  CALCIUM  CHLORIDE. 

This  material  has  been  used  on  a  number 
of  the  roads  throughout  the  state  in  different 
localities  during  the  seasons  of  1909  and  1910. 
The  material  was  furnished  by  the  Solvay 
Process  Co.,  of  Syracuse,  N.  Y.,  and  was 
shipped  in  steel  drums  weighing  approximate- 
ly 375  lbs.  The  material  was  used  to  apply  on 
a  road  which  was  in  fairly  good  condition  and 
serves  as  a  dust  preventative  and  to  a  certain 
extent  a  road  preservative.  Usually  about 
three  applications  of  this  material  are  re- 
quired. Calcium  chloride  should  be  uniform- 
ly distributed  over  the  surface  by  means  of 
some  sort  of  a  mechanical  spreader  to  get  the 
best  results.  The  Solvay  Process  Co.  was 
planning  at  the  time  the  report  was  prepared 
to  build  a  machine  for  spreading  dry  calcium 
chloride  which  will  apply  any  quantity  desired 
per  square  yard.  It  will  be  mounted  on  two 
wheels  and  attached  behind  an  ordinary 
wagon  or  work  cart.  The  hopper  of  the  ma- 
chine will  hold  the  contents  of  two  drums 
equal  to  750  lbs.,  and  six  drums  could  be  car- 
ried on  a  wagon  equal,  to  2,250  lbs.,  a  total 
amount  of  3,000  lbs.  The  machine  spreads  a 
width  of  5  ft.  Other  machines  have  been  used 
by  the  department  during  the  past  year  for 
this  purpose  and  have  been   constructed  by 

various  manufacturer!  of  farm  implements, 

and  consist  of  a  two-wheel  conveyance  on  the 
axle  of  which  is  mounted  a  box  provided  with 
a  slot.  This  box  can  be  filled  with  the  dry 
Calcium  chloride  and  allowed  to  run  out 
through  the  slot,  covering  the  road  in  a  uni- 
form manner.  The  dry  calcium  chloride  can 
be  spread  by  band  if  desired,  but  it  is  much 
more  desirable  to  spread  it  by  machine  and 
thus  secure  a  more  uniform  distribution.  The 
price  <.f  rlrs  granulated  calcium  chloride  at 
the  Solvay  1'i'xcss  Co.  was  $13  per  ton  of 
2,000  lbs  ,  pac  ked  in  steel  drums,  each  weigh- 
ing 375  lbs.  net.  The  freight  from  Syracuse 
to  various,  points  in  New  York  state  varied 

from  3Mj  to  H'/j  rts.  per  loo  lbs.,  amounting 

to  ff. tu  7'i  ctS,  to  $1.70  per  ton,  making  the 


average  cost  of  the  material  delivered  about 
$14.25  per  ton  of  2,000  lbs.  The  amount  to  be 
applied  on  the  first  application  should  be  ap- 
proximately 1  lb.  per  square  yard  of  surface 
covered.  The  two  succeeding  applications 
should  be  at  the  rate  of  about  %  lb.  per  square 
yard  of  surface  covered.  The  material  is 
usually  applied  to  a  width  of  about  10  ft.  In- 
asmuch as  the  work  of  applying  material  is 
usually  done  by  the  patrolmen  with  very  little 
additional  help,  the  cost  of  '  this  treatment 
would  be  approximately  $125  a  mile  for  three 
treatments.  Some  roads  may  not  require  more 
than  two  applications,  but  as  a  general  thing 
three  applications  at  least  are  desirable  during 
the  season.  The  material  will  be  more  ef- 
fective if  applied  shortly  after  a  rain  while 
the  ground  is  still  damp  and  free  from  dust. 
If  a  road  is  covered  with  from  1  to  2  ins.  of 
dust,  it  might  require  a  larger  amount  per 
mile  to  allay  the  dust,  but  if  the  road  is  treat- 
ed after  a  rain  has  washed  away  the  loose 
particles  and  packed  down  the  remaining  dust 
in  a  firm  layer,  the  application  of  the  amount 
mentioned  should  be  successful.  In  case  cal- 
cium chloride  is  applied  by  other  labor  than 
that  of  the  patrolmen,  it  would  add  a  small 
amount  to  the  cost  per  mile  for  labor.  This 
amount  should  not  exceed  $10  or  $15  per 
mile.  It  is  stated  that  while  this  treatment 
cannot  be  recommended  to  build  up  a  road 
which  is  worn  out,  it  has  proven  very  satis- 
factory on  the  part  of  roads  which  were  in 
good  condition  and  simply  required  a  dust  al- 


LeRoy  limestone  flour  for  the  matrix,  being 
the  entire  crusher  product  which  would  pass 
a  screen  of  ^-in.  mesh,  and  Akron  limestone 
No.  3  size  with  some  No.  4  size  mixed  for 
the  aggregate.  The  No.  3  size  being  retained 
on  a  screen  of  H/i-in.  mesh  and  passing  a 
screen  of  2-in.  mesh.  The  No.  4  size  being 
retained  on  a  screen  of  2-in.  mesh  and  pass- 
ing a  screen  of  3%-in.  mesh. 

The  delivery  point  for  material  shipped  by 
rail  was  Coldwater  Station,  making  a  dead 
haul  of  one  mile  to  the  beginning  of  the  work. 

The  supervision  given  this  work  consisted 
of  occasional  inspections  by  the  division  su- 
perintendent of  repairs  and  the  inspector  in 
charge  of  this  section,  neither  of  whom  could 
devote  much  time  to  this  particular  work 
without  interfering  with  other  duties.  Had 
the  work  been  constantly  directed  by  a  com- 
petent foreman  more  progress  would  have 
been  made  and  the  cost  probably  would  have 
been  decreased. 

The  method  pursued  during  the  laying  of 
this  surface  was  to  scarify  by  hand  the  orig- 
inal foundation  course,  removing  all  loose  ma- 
terial by  brooming,  upon  this  prepared  founda- 
tion to  spread  the  matrix  composed  of  lime- 
stone dust  and  solution,  to  an  average  depth 
of  about  2  ins.,  upon  this  spread  the  crushed 
limestone  aggregate  to  such  a  depth  as  would 
give  finished  rolled  thickness  averaging  about 
3%  ins.  when  properly  crowned,  then  rolling 
same  until  thoroughly  consolidated  and  con- 
tinuing rolling  and  sprinkling  with  water  by 


Loosely  packed  - 

Fig.  1 — Sketch  Showing  Distorted    Cros-section  of  Road  No.  435. 


layer  and  sufficient  moisture  in  the  road  to 
keep  it  from  raveling  and  wearing  too  rapidly. 

ROCMAC  SYSTEM. 

Road  No.  83,  on  which  the  Rocmac  system 
was  tried,  was  completed  and  accepted  Nov. 
3,  1902,  being  constructed  of  two  courses  of 
water  bound  macadam,  the  bottom  course  4 
ins.  and  the  top  course  2  ins.  rolled  thickness, 
all  local  limestone.  The  width  of  macadam 
was  16  ft.,  and  the  original  cost  per  mile  com- 
plete was  $8,178.  This  road  is  probably  the 
most  important  road  entering  the  city  of  Roch- 
ester from  the  west,  the  traffic  consisting  of 
heavy  market  trucking  and  motor  traffic.  The 
Traffic  Census  Report  covering  four  days  dur- 
ing September  and  October,  1909  gave  the  fol- 
lowing dailv  average  of  traffic  units  multi- 
plied by  relative  weights:  Horse  drawn  ve- 
hicles 643,  motor  vehicles  169;  the  census  was 
taken  between  the  hours  of  7  a.  m.  and  6  p.  m. 

At  the  beginning  of  the  season  of  1910  the 
westerly  portion  of  this  road  was  worn  to 
such  an  extent  as  to  reauire  resurfacing,  the 
top  course  being  entirely  gone,  no  crown,  un- 
even and  full  of  depressions.  The  best  in- 
formation is  that  this  portion  of  the  road  had 
never  had  extensive  repairs  since  construction. 

The  Rocmac  system  of  paving  being  brought 
to  the  attention  of  the  Highway  Department, 
it  was  decided  during  May,  1910,  to  lay  it  as 
an  experimental  section  of  resurfacing  on  the 
existing  worn  out  foundation,  locating  the 
work  commencing  at  the  Coldwater  Road  Sta- 
tion 237  and  running  westerly  about  a  mile, 
the  department  providing  $6,600  to  cover  the 
expense  for  necessary  labor  and  material. 

The  Rotfmac  system  differs  from  ordinary 
macadam  construction  in  that  the  aggregate 
of  crushed  stone  is  cemented  together  by  a 
matrix  composed  of  limestone  dust  as  rich  as 
possible  in  carbonate  of  lime,  mixed  with  a 
solution  of  silicate  of  soda  and  sugar,  the  sili- 
cate  of  soda  combining  with  the  carbonate  of 
lime,  an  unstable  compound,  forming  silicate 
of  lime,  which  is  a  very  stable  compound. 

The  materials  used  in  this  experiment  were 


hand  until  the  matrix  which  flushed  to  the 
surface  in  the  form  of  grout  has  nearly  dis- 
appeared, when  the  pavement  is  covered  with 
a  light  coat  of  screenings  and  considered  com- 
plete. 

The  total  length  of  this  resurfacing  extend- 
ing from  station  237  to  station  275+76  was 
3,876  lin.  ft.,  aggregating  an  area  of  6,890  sq. 
yds.  surface  upon  which  was  used  1,094  tons 
of  No.  3  and  No.  4  crushed  limestone,  520 
tons  of  limestone  flour  and  4,050  gals,  of  sili- 
cate of  soda  solution. 

Deducting  from  total  expenditure  materials 
not  used  and  expense  of  labor  trimming  shoul- 
ders and  ditching  would  leave  total  cost  of  this 
resurfacing,  including  all  material  and  labor 
necessarv  to  form  pavement  complete  in  place 
$6,400.82  or  $0.9288  per  square  yard.  This  ex- 
pense is  itemized  as  follows : 

Per 

Item.  Total.     sq.  yd. 

Cost  of  stone,  f.  o.  b.  cars  de- 
livery point   $2,026.59  $0.2941 

Cost  of  Rocmac  solution   617.28  0.0896 

Cost  of  teams  hauling  stone,  so- 
lution water  and  coal   1,4  0  8.7  9  0.2044 

Freight  and  duty  on  solution   40S.61  0.0593 

Holler  and  coal   547.28  0.0794 

Labor    1,341.64  0.1947 

Tools,  tank,  blacksmith,  oil  and 
wood    50.63  0.0074 

Total   $6,400.82  $0.9288 

The  total  labor  cost  as  tabulated  above  may 
be  divided  into  items  as  follows: 


Item. 

Labor,  scarifying  and  preparing 
foundation   

I^tbor,  mixing  matrix  and 
spreading  same   

Labor,  spreading  aggregate  and 
sprinkling  same   

Labor,  general  expense,  super- 
vision and  timekeeper  

Labor,  rehiuulllng  wrongly 
placed  and  unused  stone. 


The  quantities  of  stone  used,  assuming  aver- 
age weight  per  cubic  yard  to  be  2,300  lbs., 
would  be  462.2  cu.  yds,  of  dust,  which  would 


Total. 

Per 

sq.  yd 

$  165.70 

$0.0241 

340.10 

.  .0491 

612.87 

0.0889 

204.15 

O.OJSti 

18.83 

0.0027 

$1,341.64 

jo  io4; 
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spread  uniformly  over  the  entire  area  to  a 
•  iepth  of  0.197  ft.,  loose  measurement,  and 
951.3  cu.  yds.  of  No.  3  and  No.  4  stone  which 
would  spread  uniformly  over  the  entire  area 
0.414  ft.  loose  measurement,  equivalent  to  a 
consolidated  average  depth  of  0.31  ft.  of  fin- 
ished pavement ;  as  the  foundation  was  flat 
and  the  finished  surface  has  about  a  4-in. 
crown  the  probable  finished  depths  are  0.477 
at  center  and  0.144  at  the  edge  of  the  pave- 
ment. 

The  first  shipment  of  solution  amounting 
to  1,755  gals,  was  furnished  gratis  at  Wood- 
stock, Ont.  Extending  this  at  $0.25  the  price 
per  gallon  paid  for  the  balance  would  add 
$438.75.  However,  no  deduction  has  been 
made  for  the  freight  and  duty  paid  on  the 
unused  solution,  which  would  approximate 
f85.  If  the  first  shipment  of  solution  had  been 
paid  for  it  would  have  caused  a  net  increase 
:ost  of  $0.0513  per  square  yard  surface,  bring- 
ing total  cost  of  completed  surface  to  $0.98 
per  square  yard.  The  average  price  paid  per 
:on  for  all  stone  f.  o.  b.  cars  at  deliverv  point 
ivas  $1.25% ;  price  paid  per  hour  for  labor 
pO.22 ;  for  teams  $0.56%  per  hour;  roller  rent 
flO  per  day. 

During  the  progress  of  this  resurfacing  traf- 
ic  was  not  interfered  with  at  all,  all  traffic 
)eing  permitted  to  go  over  the  work  in  what- 
:ver  stage  of  progress.  This  is  an  advantage 
worthy  of  consideration. 

The  finished  surface  after  five  months'  traf- 
ic  has  the  appearance  of  a  well  constructed 
nacadam  road,  being  hard,  smooth,  well 
>ound  and  clean,  no  discoloration  being  ap- 
>arent  except  immediately  after  a  rain,  when 
t  shows  light  brown  in  spots,  due  to  the  solu- 
ion,  which  being  soluble  in  water  comes  to 
he  surface. 

No  ravel  developed  during  continued  dry 
veather  when  freshly  laid  and  under  traffic, 
he  road  is  relatively  dustless.  This,  however, 
lepends  upon  the  percentage  of  silica  in  the 
itone  used,  the  theory  being  that  whenever  the 
>avement  becomes  wet  the  solution  is  brought 
o  the  surface,  resulting  in  absorbing  and 
lardening  down  any  fine  material  which  had 
>een  produced  by  the  abrasion  of  tires. 

It  can  be  laid  in  all  excepting  freezing 
veather  and  while  smooth  yet  it  is  sufficiently 
ough  to  afford  good  footing  for  horses  and 
ubber  tires.  There  is  nothing  entering  into 
he  construction  to  soften  under  high  temper- 
iture  and  nothing  to  form  mud  in  wet  weath- 
er. It  is  claimed  to  be  self-healing,  due  to 
:ontinual  chemical  reactions  taking  place 
vhenever  the  road  becomes  wet. 

ASPHALT  SURFACING. 

This  experimental  pavement  was  laid  on 
Monroe  Ave.,  Road  No.  94.  On  this  road 
rom  the  city  line  of  Rochester  easterly  to  the 
rwelve  Corners,  a  distance  of  approximately 
>ne  mile,  an  asphalt  pavement  16  ft.  wide  was 
aid  by  two  local  city  contractors — Whitmore, 
lauber  &  Vicinus  laying  the  half-mile  ad- 
orning the  city,  and  Julius  Friedrich  Co.  the 
:astern  half-mile. 

The  old  macadam  was  cleaned  and  lightly 
icarified.  The  loosened  material  was  used  to 
>ring  the  road  to  proper  crown  and  grade  and 
vhere  necessary  No.  2  stone  was  added.  After 
he  road  was  properly  shaped  it  was  rolled 
mtil  firm.  The  prepared  base  served  the  pur- 
)ose  of  the  usual  concrete  foundation.  Whit- 
nore,  Rauber  &  Vicinus  laid  a  1-in.  binder 
:ourse  upon  this  base,  and  then  2  ins.  of  as- 
>halt  surfacing.  The  binder  and  asphalt  were 
nixed  at  their  plant  in  the  city  and  hauled  to 
he  work,  a  distance  of  three  miles.  The  bind- 
:r  course  consisted  of  No.  2  stone  heavily 
:oated  with  tar  at  the  mixing  plant  and  spread 
lpon  the  road  while  hot,  and  rolled. 

After  laying  the  binder,  2-in.  planks  were 
>laced  along  each  edge  of  the  16-ft.  width, 
ind  securely  fastened  in  place  to  act  as  a 
pide  .n  spreading  the  asphalt  and  to  form  a 
irm  shoulder  during  the  rolling. 

The  asphalt  surfacing  was  mixed  in  batches 
insisting  of  500  lbs.  of  sand,  300  lbs.  of  dust- 
ess  screenings,  and  88  lbs.  of  Trinidad  as- 
phalt. The  sand  and  screenings  were  mixed 
ogether  and  heated  to  290°  F.,  then  the 
isphalt  added  at  a  temperature  of  300°  F.,  and 
he  whole  mixed  for  about  three  minutes,  after 


which  it  was  loaded  into  dump  wagons,  hauled 
to  the  work  and  spread  at  about  250°  F.  It 
was  then  rolled,  first  with  a  3-ton  tandem  roll- 
er and  later  with  a  9-ton  tandem  roller.  After 
the  rolling  was  finished,  dry  cement  was 
broomed  over  the  surface.  After  the  pave- 
ment was  finished,  the  2-in.  planks  were  re- 
moved and  the  shoulders  trimmed,  graveled 
and  rolled. 

Julius  Friedrich  Co.  laid  their  2-in.  asphalt 
surfacing  directly  upon  the  prepared  base, 
using  2-in.  planks  as  noted  above. 

The  asphalt  surfacing  was  mixed  in  a  port- 
table  mixing  plant  stationed  at  one  end  of 
their  work.  This  plant  consisted  of  a  double 
batch  mixer  and  an  asphalt  heating  tank.  A 
batch  consisted  of  2,070  lbs.  of  sand,  1,035  lbs. 
of  dustless  screenings,  945  lbs.  of  stone  dust, 
and  450  lbs.  of  California  asphalt. 

The  sand,  dust  and  dustless  screenings  were 
mixed  together  until  perfectly  dry,  which  gen- 
erally took  from  10  to  15  minutes,  the  mixing 
drums  being  heated  by  hot  air,  then  the  as- 
phalt was  added  and  the  whole  mixed  for  15 
minutes  at  a  temperature  of  275°  F.  As  the 
haul  was  very  short,  the  material  was  spread 
at  about  that  temperature.  It  was  then  rolled 
immediately  with  a  10-ton  tandem  roller  and 
dry  cement  broomed  over  the  surface.  The 
shoulders  were  trimmed  and  graveled  as  noted 
above. 

The  Julius  Friedrich  Co.  claim  that  their 
pavement  is  superior  in  that  the  greater 
amount  of  stone  and  stone  dust  used  gives  in- 
creased wear  and  that  the  asphalt  is  not 
burned  or  overheated  in  the  mixing,  due  to  the 
heating  tank  being  heated  by  steam  coils  and 
the  mixing  drums  by  hot  air  heated  over  a 
crude  oil  flame.  Also,  that  their  portable 
plant  reduces  haul  of  material  to  road  and 
consequent  loss  of  temperature. 

The  price  of  $1.24  per  square  yard,  which 
the  contractors  received,  included  all  material 
and  labor  required  to  prepare  the  macadam 
base,  lay  the  asphalt  surface,  gravel  the  shoul- 
ders and  maintain  the  asphalt  surfacing  for 
five  years.  The  amount  of  work  was  so  small 
that  there  was  no  profit  for  the  contractors. 

KENTUCKY  ROCK  ASPHALT  AND  AMIESITE. 

This  pavement  was  laid  in  the  East  Ave. 
Road  No.  5.  This  road  extends  from  the  city 
line  of  Rochester  easterly  to  the  Fairport 
Road  No.  60,  a  distance  of  2.45  miles.  It 
was  resurfaced  with  Kentucky  rock  asphalt 
and  amiesite. 

The  rock  asphalt  was  laid  on  the  1.34  miles 
adjoining  the  city  and  is  16  ft.  wide.  The  old 
macadam  surface  was  swept  clean  and  all  deep 
depressions  filled  with  stone  and  rolled,  after 
which  No.  3  limestone  was  spread  2]/2  ins. 
thick  and  rolled  lightly.  The  rock  asphalt, 
which  lay  in  piles  on  the  side  of  the  road,  was 
passed  through  a  disintegrator  and  spread 
from  wheelbarrows  on  the  stone  to  a  depth 
of  about  IV2  ins.,  using  84  lbs.  of  rock  asphalt 
per  square  yard.  After  being  spread,  the  rock 
asphalt  was  thoroughly  rolled  with  a  5-ton 
tandem  roller.  For  several  days  it  was  rolled 
a  little  each  day  and  then  opened  to  traffic. 
For  some  time  after  being  opened  to  traffic 
the  rock  asphalt  was  rolled  a  little  each  day 
until  it  became  hard  and  firm. 

The  amiesite  was  laid  on  the  east  1.11  miles 
of  this  road,  and  is  mostly  12  ft.  wide.  The 
old  surface  was  swept  and  deep  depressions 
repaired  as  noted  above. 

The  amiesite  was  then  spread  4  ins.  thick 
and  rolled  with  a  10-ton  roller  to  3  ins.  in 
thickness.  After  being  thoroughly  rolled,  a 
thin  coating  of  amiesite  screening  was  spread 
and  rolled  into  the  surface.  Traffic  was  di- 
verted where  convenient  around  the  part  be- 
ing laid  each  day,  but  at  times  was  allowed  to 
pass  through  the  freshly  laid  amiesite,  as  a 
small  amount  of  traffic  has  hardly  any  effect 
upon  it. 

Amiesite  is  a  patented  material  made  of 
crushed  trap  rock,  coated  with  an  asphaltic 
cement  at  the  mixing  plant,  and  is  shipped 
cold,  in  a  friable  and  granular  condition  ready 
for  immediate  use,  but  can  not  be  applied  to  a 
wet  surface,  nor  will  it  bind  with  dirt. 

The  rock  asphalt  surfacing  cost  75  cts.  per 
square  yard  and  the  amiesite  $1  per  square 
yard. 


HASSAM  SYSTEM. 

Road  No.  142  is  a  macadam  road  14  ft. 
wide  and  had  originally  a  thickness  of  8  ins. 
of  metal.  It  is  subject  to  a  heavy  daily  traffic 
of  3  and  4-horse  teams  drawing  flagstones 
from  the  quarries  west  of  Saugerties  to  the 
Saugerties  dock.  This  traffic  had  worn  the 
road  so  that  in  places  the  crown  had  entirely 
disappeared  and  in  others  the  road  was  very 
rough  and  uneven. 

It  was  necessary  to  reshape  the  road  and  it 
was  deemed  advisable  to  provide  a  more  dur- 
able wearing  surface  than  had  been  there  pre- 
viously. To  attain  this  result  one-half  mile 
of  Hassam  pavement  16  ft.  wide  was  built  on 
this  road,  the  eastern  end  of  the  pavement 
being  at  the  corporation  line  of  the  village  of 
Saugerties.  The  method  of  construction  was 
as  follows : 

The  old  macadam  surface  was  spiked  with 
a  steam  roller  and  further  loosened  with  hand 
picks  and  4  ins.  of  stone  removed  from  the 
edges,  thus  reshaping  the  surface  so  as  to 
have  a  4-in.  crown  at  the  center.  During  this 
excavating  the  stone  in  the  subgrade  was  dis- 
turbed as  little  as  possible  and  the  surface 
then  rolled  with  a  10-ton  roller.  On  the  line 
of  this  shoulder  6-in.  boards  were  placed  and 
the  excavated  material  was  placed  on  shoul- 
ders, raising  same  about  2  ins.  and  widening 
out  the  old  shoulder. 

On  this  prepared  subgrade  was  spread  about 
8  ins.  of  2-in.  stone,  which  was  thoroughly 
rolled  and  brought  to  a  uniform  surface  6  ins. 
above  the  subgrade.  It  was  then  grouted  by 
the  Hassam  grout  mixer  with  a  mixture  of 
Portland  cement,  sand  and  water ;  mixed  in 
the  proportions  of  2  bags  of  cement  to  2  bags 
of  sand  and  about  20  gals,  of  water. 

The  grout  was  flowed  in  until  all  voids  were 
filled  and  the  grout  flushed  to  the  surface. 
Immediately  after  the  grouting  the  road  was 
again  rolled  with  the  steam  roller  to  insure 
the  filling  in  of  all  voids  and  the  flushing  to 
the  surface  of  the  grout.  After  this  rolling, 
the  surface  was  swept  with  heavy  brooms  to- 
remove  all  surplus  grout.  The  road  was  then 
left  for  a  week  without  travel  so  that  the  ce- 
ment would  set. 

The  mixer  used  was  a  double  batch  mixer, 
so  constructed  that  one  batch  is  being  mixed 
while  the  other  batch  is  being  delivered.  The 
mixer  is  mounted  on  wheels,  is  operated  by  a 
gasoline  engine  which  mixes  the  ingredients 
and  also  propels  the  mixer  along  the  road. 
The  mixer  is  propelled  over  the  stone  on. 
planks  which  will  act  as  a  runway.  The  grout 
was  delivered  through  a  pipe  about  8  ft.  long 
which  delivered  the  grout  directly  on  the  sur- 
face of  the  stone.  The  end. of  this  pipe  was 
moved  about  by  hand. 

One  patch  of  the  grout  as  described  above, 
covered  from  1.4  to  1.6  sq.  yds.  of  pavement. 
The  pavement  was  laid  by  the  Connecticut 
Hassam  Pavement  Co.  of  New  Haven,  Conn., 
and  cost  the  state  $1.50  per  square  yard. 

The  stone  used  was  a  hard  limestone.  No- 
expansion  joints  were  laid,  but  during  the 
colder  fall  weather  cracks  across  the  road  ap- 
peared every  50  or  100  ft.  These  will  prob- 
ably largely  disappear  during  the  heat  of  sum- 
mer. 

The  road  surface  is  hard,  has  a  tendency  to 
become  smooth  and  slippery  and  is  not  entirely 
dustless,  but  so  far  as  can  be  determined,  con- 
sidering the  short  time  the  pavement  has  beer* 
down,  it  seems  suitable  for  such  heavy  wagon 
traffic  as  that  to  which  this  road  is  subjected. 

CONCRETE   CUBE  PAVEMENT. 

The  report  states  that  the  2-in.  cube  pave- 
ment constructed  in  1909  still  continues  to 
show  promise  of  being  a  valuable  addition  to- 
the  art  of  road  building.  Small  pieces  which 
have  been  laid  for  two  years  and  more,  under 
different  conditions  of  traffic,  remain  in  good 
condition.  These  are  on  the  West  Side  boule- 
vard at  Latta  road  in  Greece,  on  Reservoir 
avenue  in  Rochester,  and  on  Penfield  county 
road  east  of  the  village. 

The  stretch  of  road  1,600  ft.  long  with  ce- 
ment gravel  concrete  cubes  and  200  ft.  of  vitri- 
fied shale  cubes,  laid  on  Ridge  Road  No.  6  in 
the  town  of  Greece,  in  1909,  has  remained  in 
perfect  condition,  without  any  work  whatever 
being  done  on  it,  and  does  not  show  any  ap- 
preciable wear. 

The  town  authorities  of  Greece  have  used 
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the  cubes  for  a  pavement  on  two  concrete 
bridges,  and  the  town  superintendent  of  Gates 
has  used  a  few  thousand  for  cross-walks  on 
the  Buffalo  Road  No.  82. 

The  following  is  a  statement  of  the  work 
done  on  Ridge  Road  No.  6,  in  Greece,  dur- 
ing 1910: 

A  small  gang  of  local  men  and  boys  put  up 
the  cube  factory  in  a  gravel  pit  alongside  of 
the  road,  and  made  molds  from  hoop  steel  for 
30,000  cubes,  with  which  and  the  cube  machine 
used  the  year  before,  they  made 

With  machine    386.022  cubes 

With  molds   1,146,218  cubes 


Total   1,532,240  cubes 

of  which  38,850  were  made  with  crushed  gran- 
ite, and  44,400  with  iy2-m.  fragments  of  trap 
rock.  In  addition  to  these,  the  Standard 
Sewer  Pipe  Co.  made  400,000  cubes  from  local 
and  New  Jersey  clays  and  coal  ashes. 

The  same  local  gang,  after  completion  of 
cube  making,  smoothed  u"  the  old  surface  of 
the  road,  which  consisted  of  a  4-in.  Medina 
sandstone  bottom  course,  with  a  layer  of  fine 
gravel,  averaging  7/10  in.  thick,  although  vary- 
ing from  nothing  to  2  or  more  inches.  On 
this  the  cubes  were  set  by  hand,  and  the  joints 
thoroughly  filled  with  a  fine  loamy  sand  from 
the  cover  of  the  gravel  pit.  The  amount  of 
filler  used  was  equal  to  a  layer  54/100  in. 
thick  over  the  surface  of  the  cubes. 

The  width  of  the  old  foundation  course  is 
16  ft.  The  cube  pavement  was  laid  14  ft. 
wide,  and  beyond  this  the  shoulders  were  cov- 
ered with  broken  stone  and  very  coarse  gravel 
4  ft.  wide  on  each  side,  with  an  average  thick- 
ness of  2  ins.,  and  thoroughly  rolled  so  that 
the  effective  width  of  the  roadway  is  22  ft. 
and  upward. 

Work  was  begun  on  May  19  and  closed  on 
Nov.  25. 

The  pavement  laid  was  as  follows: 

Sq.  yds.  Lin.  ft. 

Cement  concrete  cubes   5,990  3,850 

Ash-clay  cubes    1,688  1,085 

Total  laid  in  1910   7,678  4,935 

Cement  concrete  cubes,  1909   2,652  1,600 

Vit.  shale  cubes,  1909   331  190 

Total    10,661  6,725 

Stone  and  gravel  shoulders,  5,980  sq.  yds. 
The  following  is  a  more  particular  descrip- 
tion of  the  paverrfent,  beginning  at  east  end: 

Lin.  ft. 

L  Cement  gravel  cubes  made  in  molds, 

1910    1,250 

2.  Ash-clay  cubes  from  3d  kiln,  1910   362 

3.  Ash-clay  cubes  from  2d  kiln,  1910   362 

4.  Ash-clay  cube*  from  1st  kiln,  1910   361 

5.  Pennsylvania  shale  cubes  laid  in  1909  on 

which  there  is  for  100  ft.  a  sunken 
concrete  curb  on  each  side   190 

6.  Cement  gravel  cubes  laid  in  1909  filled 

with  fine  loamy  sand   1,430 

7.  Cement  gravel  cubes  laid  in  1909  filled 

with  fine  loamy  sand  and  sprinkled 
with  60  per  cent  asphaltic  road  Oil....  70 

8.  Cement  gravel  cubes  laid  in  1909  and 

grouted    with    Portland   cement  and 
sand    100 

9.  Cement  gravel  cubes  made  with  ma- 

chine, 1910    1,750 

10.  Cement  gravel  cubes  made  with  mold, 

1910    625 

11.  Cement    and    crushed    granite  cubes 

made,  1910    105 

12.  Cement,    sand   and    1%-ln.    trap  rock 

made,   1910    120 


Total    6,725 

The  cost  of  cement  cubes  per  square  yard 
laid  in  1910  was  as  follows: 

COST  OF  FACTORY. 

Total. 

Lumber    $130.05 


Steel 

Water   

Labor   

Carting   

MlMeell.'l  NeoilH 

Hardware 


1  I  !..',« 

60.00 
149.20 
20.00 
24.22 

54.62 


Per  s(|  yd. 
1  'avement. 
$0,022 
0.024 
0.010 
0.025 
0.003 
0.004 
009 


Total  COll  of  factory  $0,097 

i.'iiST   OF  MANUFACTURE. 


$619.80 

$0.1  OH 

Carting   

87.10 

0.014 

Oravel   

142.00 

0.024 

Labor   

978.08 

0.164 

45.78 

n  008 

81,78 

a  006 

Total  eimt  nt  nisi  nil  fm-l  lir 

...$0,323 

COST    OF  LAYING. 

Filler                                         $106.00  $0,018 

Carting                                        175.61  0.029 

Labor                                          562.17  0.094 

Roller                                            61.76  0.010 

Miscellaneous                               11.90  0.002 

Total  cost  of  laying  $0,153 

Grand  total  cost  laid  (5,990  sq.  yds.) .. $0,573 

The  cost  of  shoulders  4  ft.  wide  and  aver- 
aging 2  ins.  thick  per  square  yard  in  1910  was : 

Per  sq.  yd. 

Broken  stone  delivered   $297.50  $0,068 

Gravel    39.50  0.009 

Carting    158.50  0.036 

Labor    357.74  0.081 

Roller    149.40  0.034 

Coal,  etc   5.60  0.002 

Total   $0.23 

4,387  sq.  yds.  cost  $1,008.20  =  $0.23  per  sq.  yd. 
Cost  per  lineal  foot  of  road,  $0,205. 

The  cost  per  lineal  ft.  of  road  in  1910  was: 

Per  lin.  ft. 

Cement  cubes,  laid  14  ft.  wide  =  1.555  sq. 

yds  at  $0.575  $0,891 

Shoulder    0.205 

Total   $1,096 

Cost  per  mile=5,280X$1.096=$5,786.88. 

The  cost  of  manufacture  in  1910,  including 
the  factory  and  30,000  molds,  was  $0,420  per 
square  yard,  as  against  $0,413  in  1909.  The 
cost  of  carting  and  laying,  including  prepara- 
tion of  foundation,  was  $0,153  in  1910,  against 
$0,099  in  1909,  while  the  average  haul  in  1910 
was  3,200  ft.,  against  1,110  ft.  in  1909.  The 
cost  of  the  5,990  sq.  yds.  of  cement  concrete 
cubes  laid  in  1910  was  $0,573  per  sq.  yd.  As 
this  amount  has  covered  the  cost  of  factory, 
including  molds  and  tools,  there  is  good  rea- 
son for  believing  that  for  another  job  with 
the  present  outfit  the  cost  can  be  easily  re- 
duced below  50  cts.  per  sq.  yd.  of  pavement 
laid. 

As  an  indication  of  possible  low  cost  of  lay- 
ing cubes  it  may  be  stated  that  on  Oct.  19  nine 
men  with  80  hours'  work  laid  265  lin.  ft.  14 
ft.  wide,  which,  at  22  cts.  per  hour,  shows  a 
cost  of  $0,042  per  sq.  yd.,  and  on  the  same  day 
laid  29^  sq.  yds.  with  3%  hours'  work,  or  at 
the  rate  of  $0,023  per  sq.  yd. 

As  previously  noted,  1,688  sq.  yds.  of  pave- 
ment were  constructed  with  ash  clay  cubes. 
The  cost  per  sq.  yd.  of  this  was  as  follows : 

Per  sq.  yd. 

Cost  of  cubes  f.  o.  b.  Rochester.$l, 200.00  $0,711 

Carting    247.75  0.147 

Filler    27.00  0.016 

Labor,  laying   191.77  0.113 

Roller    12.94  0.008 

Total  cost  (1,688  sq.  yds.) ..  .$1,679.46  $0,995 

The  cost  per  lin.  ft.  of  road  in  1910,  con- 
structed with  ash-clay  cubes,  was : 

Per  lin.  ft. 

Ash-clay  cubes  laid  14  ft.  wide  =  1.555 

sq.  yds.  at  $0.995  $1,547 

Shoulder    0.205 

Total   $1,752 

Cost  per  mile  completed  road  5,280  X  $1,752  = 

$9,250. 

The  clay  cubes  were  experimental  in  many 
interesting  particulars.  In  the  first  place 
freight  rates  on  vitrified  brick  or  suitable  re- 
factory  clay  for  making  them  are  high  to  this 
market,  while  local  clays  which  occur  in 
abundance  will  not  stand  up  to  vitrifaction 
without  the  admixture  of  a  considerable  per- 
centage of  foreign  expensive  clay,  so  it  was 
determined  to  try  the  local  clay  mixed  with 
coal  ashes,  as  being  promising. 

In  the  second  place  the  problem  of  properly 
burning  was  the  subject  of  considerable  ex- 
perimenting. Finally  Mr.  F.  G.  Sweet,  mana- 
ger of  the  Standard  Sewer  Pipe  Co.,  perfected 
the  process  so  as  to  make  the  cubes  at  the 
rate  of  .'{(1,1)00  per  hour,  and  place  them  in  the 
kiln  with  twelve  cubes  attached  together,  but 
nearly  cut  apart,  forming  a  hollow  square,  per- 
mitting of  easily  burning,  and  which  tun-  read- 
ily knocked  apart  as  taken  from  the  kiln.  The 
making  of  cubes  for  road  paving  was  entirely 
of  an  experimental  nature  and  took  much 
study  In- due  I  lie  company  ciilild  decide  upon 
manner  <>f  making  and  way  of  burning.  The 
first  kiln  load  made  was  of  two  local  clays  and 
ashes,  the  latter  frnm  soft  coal,  and  only  what 
passed  a  20-mcsh  sieve  was  used.  The  scoring 
was  not  deep  enough  to  prevent  many  uneven 
cubes  when  broken  for  laving.  The  second 
kiln  was  made  of  the  same  materials,  except 


that  the  ashes  were  secured  by  the  use  of  a 
14-mesh  screen,  and  more  were  put  into  the 
kiln,  thus  adding  to  the  difficulty  of  burning, 
so  this  kiln  did  not  turn  out  as  good  as  the 
first.  Difficulties  met  in  this  case  gave  point- 
ers for  the  third  kiln,  which  caused  the  com- 
pany to  make  some  radical  changes.  In  the 
third  kiln  load  a  small  amount  of  refactory 
clay  was  used  in  the  place  of  some  of  the  local 
clay,  and  the  scoring  knives  were  reset  so  that 
the  cuts  were  much  deeper.  When  loading 
the  kiln,  fewer  cubes  were  put  in,  so  that  the 
result  was  a  much  more  uniform  burn,  and 
upon  breaking,  the  roughness  encountered  in 
kilns  one  and  two  was  nearly  or  quite  elimi- 
nated. This  latter  fact  added  much  to  speed 
of  men  in  laying. 

There  are  good  reasons  for  the  opinion  that, 
with  a  demand  for  clay  cubes  in  large  num- 
bers, they  will  be  furnished  as  low  as  $1.50  per 
1,000  f.  o.  b.  on  cars  at  factory,  and  while  the 
haul  was  so  long,  being  nearly  six  miles,  as  to 
cost  for  carting,  about  50  cts.  per  1,000,  this 
would  ordinarily  be  much  reduced.  The  cost 
of  laying  them  in  1910  was  very  considerably 
increased  by  irregularities  of  shape  of  the 
cubes  made  in  first  kiln.  Taking  these  things 
into  consideration,  it  is  reasonable  to  expect 
that  surfacing  with  vitrified  clay  cubes  and 
graveled  or  stoned  shoulder  may  be  done  at  a 
cost  of  $5,000  per  mile. 

The  following  censuses  of  traffic  show  the 
amount  of  travel  sustained  by  these  cubes : 

CENSUS    OF   TRAFFIC   FROM    5    P.    M.  OF 
SEPT.  9  TO  5  P.  M.  OF  SEPT,  10,  1910. 


Horse-drawn  traffic.  .a 

s 

3 

One  horse  vehicle,  light. .  60 

One  horse  vehicle,  heavy  21 

Two  horse  vehicle,  light..  15 

Two  horse  vehicle,  heavy  73 
Motor  vehicles. 

Motorcycles    13 

Two  passenger  cars   24 

Four  passenger  cars   54 

Seven  passenger  cars....  16 

Freight  trucks    1 

Totals    277 


3.C 
d  to 

(Sis 
2 
3 
3 
4 

1 

2 
4 
7 
10 


S£ 

O  CO 
55 -O 
120 
63 

45 
292 


520 


13 
48 
216 
112 
10 

399 


2,  TO 


NIGHT  TRAFFIC  FROM  5  P.  M.,  SEPT.  1 
7  A.  M.,  SEPT.  13,  1910. 


Horse  drawn  traffic.         .a  —  s:  « c  '-T, 

E  dto  2f 

3  %TS  og  0% 

J5  Wcs  55£  S> 

One  horse  vehicle,  light. .    20  40  ... 

One  horse  vehicle,  heavy    12  36  ... 

Two  horse  vehicle,  light.    15  3  45 

Two  horse  vehicle,  heavy    27  4  10S 
Motor  vehicles. 

Motorcycles                            9  1  ...  9 

Two  passenger  cars              12  2 

Four  passenger  cars            23  4 

Seven  passenger  cars....     9  7  ...  63 

Totals    127  229  188 

From  Highway  Commission  report,  1909.  Traf- 
fic census  on  Ridge  Road,  Sec.  2,  No.  165: 

Sept.   15,  1909   S48  269 

Oct.  15,  1909   752  213 

ASPHALT  GRAVEL  BY  THE  PENETRATION  METHOD. 

During  1909  a  short  piece  of  highway  was 
constructed  on  road  No.  42,  the  main  highway 
leading  south  from  Newburgh,  Orange  coun- 
ty, and  over  which  a  large  amount  of  auto- 
mobile and  other  traffic  passes  in  going  south 
to  New  York  and  New  Jersey  through  the 
Ramapo  valley.  A  good  grade  of  gravel  was 
selected  and  screened  to  the  proper  size,  ap- 
plied to  the  road  and  residuum  asphalt  of  a 
grade  known  as  "Bituminous  Material  A"  in 
the  New  York  state  specifications  was  applied 
111  two  coats  al  the  rate  of  about  1  Vi  gals,  pet 
sq.  vd.  The  section  of  the  road  treated  coveret 
about  700  ft.  and  at  the  present  time  (19101 
has  been  under  traffic  for  a  little  over  a  year 
This  section  of  the  road  is  in  excellent  condi 
(ion,  shows  very  little  indication  of  wear  ant 
is  comparatively  dustlcss. 

Road  No.  I,  Columbia  county,  which  is  Oi{ 
the  main  highway  leading  from  Albany  tc 
Plttslield,  Mass.  and  over  which  a  largt 
amount  of  automobile  and  other  traffic  passe 
dailv,  was  resurfaced  with  gravel  asphalt  dur 
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ng  the  early  part  of  the  year  1910.  It  was 
rery  difficult  to  find  a  good  grade  of  gravel  in 
his  locality,  but  after  considerable  search  a 
>ed  was  located  about  two  miles  from  the 
■oad  which  was  considered  of  good  enough 
[uality  to  try  out  this  experiment.  Road  No. 
[  is  approximately  one  mile  long  and  was  orig- 
nally  constructed  of  gravel.  It  had  become 
horoughly  worn  and  rutted  and  was  in  very 
>oor  condition.    An  elevator  and  screen  were 


proportions  of  the  mixture  by  weight  was  G 
per  cent  bitumen.  Each  batch  was  in  the 
mixer  just  long  enough  to  thoroughly  coat  all 
the  stone. 

The  bituminous  material  was  brought  to  the 
road  in  center  dump  wagons  and  dumped  on 
a  distributing  board,  from  which  it  was  shov- 
eled onto  the  prepared  road  bed.  With  shov- 
els and  a  rake  the  material  was  spread  to  a 
thickness  of  Byi  ins.  above  the  prepared  sub- 


even  distribution  of  the  asphalt  will  give  a 
smooth  road — pleasing  to  the  eye  as  well  as 
smooth  for  traffic  and  less  slippery  than  an 
asphalt  macadam  with  a  squegee  coat. 
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rected  at  the  gravel  pit  and  the  gravel  was 
assed  through  this  screen,  grading  it  into  the 
ame  size  as  stone.  The  old  surface  was 
leaned  and  leveled  up  by  a  finer  grade  of 
laterial  and  rolled  and  then  about  4  ins.  of 
Tavel  running  from  1%  ins.  to  21/,  ins.  was 
pread  upon  the  roadway  and  rolled.  Ber- 
ludez  asphalt  fluxed  was  then  poured  over 
his  material,  after  which  the  gravel  passing 
arough  the  H/i-in.  mesh  and  being  retained 
n  a  yi-m.  mesh  was  applied  in  a  thin  coat 
nd  the  road  was  again  rolled.  The  squegee 
oat  amounting  to  about  %  gal.  was  then  ap- 
lied  and  a  fine  gravel  obtained  in  screening 
/as  spread  evenly  over  the  surface  to  a  depth 
f  about  %  in.  and  the  roadway  again  rolled. 
Lfter  a  short  time  the  road  was  opened  to 
raffic  and  the  surplus  material  deposited  on 
lie  top  or  wearing  course  was  pushed  to  the 
ides,  leaving  the  roadway  in  a  smooth  condi- 
ion.  This  experiment  has  proven  very  satis- 
actory  to  date  and  there  seems  to  be  no  ob- 
ection  from  slipperiness,  which  is  rather  cora- 
lon  with  this  grade  of  material  applied  with 
he  squegee  coat  on  stone  roads. 

COLD  MIXED  ASPHALT  MACADAM. 

Road  No.  435  is  a  waterbound  macadam 
oad  12  ft.  wide.  The  Glen  Head  section  runs 
rom  Glen  Cove  avenue  to  a  dock  on  Hemp- 
tead  harbor.  During  1909  the  road  was  prac- 
ically  ruined  by  the  continuous  use  of  a  trac- 
ion  engine  hauling  outfit.  Figure  1  shows 
he  distorted  cross  section.  During  1910,  Oct. 
7  to  Nov.  22,  this  road,  from  Station  17+50 
o  Station  45+79,  was  resurfaced  by  the  Tex- 
s  Co.  with  their  cold  mixing  method  asphalt 
tiacadam  at  a  cost  to  the  state  of  75  cts.  per 
q.  yd. 

The  method  of  construction  was  as  follows : 
The  road  was  thoroughly  cleaned  with  shov- 
ls  and  push-brooms,  the  dirt  and  dust  thus 
emoved  being  collected  and  taken  from  the 
oad.  The  entire  surface  of  the  road  was  then 
licked  up  by  using  the  picks  on  the  roller 
wheels  and  reshaped  by  hand.  Care  was  taken 
lot  to  disturb  the  dirt  shoulder  and  the  stone 
aken  from  near  it  left  a  shoulder  of  sufficient 
lepth  to  hold  the  bituminous  material  placed 
ater.  The  road  was  then  thoroughly  rolled 
nd  again  swept. 

The. stone  used  was  trap  rock  which  would 
•ass  a  1%-in.  ring  and  be  retained  on  a  %-in. 
ing.  The  bituminous  material  was  "Texaco." 
rhe  mixer  is  a  batch  mixer.  The  bituminous 
naterial  was  heated  to  about  325°  F.  The 


grade.  The  surface  was  then  rolled  until  free 
from  all  creases  and  pockets,  the  low  places, 
if  any,  being  filled  by  placing  additional  bitu- 
minous material.  The  surface  was  then  cov- 
ered with  screenings  and  rolled  until  no  fur- 
ther compression  could  be  obtained,  the  thick- 
ness of  the  surfacing  after  rolling  being 
2y2  ins. 

Various  crowns  and  percentages  of  mixture 
were  laid,  as  follows  : 

Sta.  17+69  to  Sta.  19+06— sand  cover; 
3^-in.  screenings  were  used  for  cover  on  the 
remainder  of  the  road.  Sta.  19+06  to  Sta. 
29+50— 3-in.  crown.    Sta.  17+50  to  Sta.  32+ 


Maintenance  and  Repair  Work  of  the 
New  York  State  Highway 
Commission  in  1910. 

In  1909  when  the  New  York  State  Highway 
Commission  went  into  office  there  were  up- 
wards of  1,800  miles  of  macadamized  roads 
which  had  been  constructed  during  the  ten 
years'  period  of  time  that  the  State  Aid  Law 
had  been  in  operation,  and  on  which  scarcely 
any  work  of  maintenance  or  repair  had  been 
attempted.  As  a  consequence  all  of  these 
roads  were  in  a  state  of  more  or  less  disin- 
tegration. The  Commission  at  once  undertook 
to  improve  these  roads  and  at  the  end  of  1910 
a  very  large  percentage  of  the  1,800  miles  had 
been  reconstructed  or  repaired,  while  all  roads 
had  been  placed  in  a  condition  adapted  to  all 
kinds  of  traffic,  and  maintenance  at  a  small 
yearly  expenditure. 

The  appropriation  for  maintenance  and  re- 
pair in  1909  was  $1,500,000,  of  which  about 
$900,000  was  expended  in  resurfacing  and  the 
balance  distributed  over  the  1,600  miles  which 
were  not  resurfaced.  The  appropriation  in 
1910  was  $1,800,000,  of  which  about  $725,000 
was  expended  in  resurfacing.  The  remainder 
was  used  for  the  ordinary  repairs,  patrol  sys- 
tem and  oiling  of  about  2,200  miles  of  road. 
This  included  the  oiling  of  over  1,000  miles 
of  road  at  an  approximate  average  cost  of 
$350  per  mile. 

Under  the  Commission  the  work  of  main- 
taining and  repairing  the  state  and  county 
highways  was  in  charge  of  the  Bureau  of 
Maintenance  and  Repair,  of  which  Mr.  Hubert 
K.  Bishop,  First  Deputy  Commissioner,  was 
the  head.  The  following  matter  on  the  work 
of  this  Bureau  in  1910  is  taken  from  the  re- 
port of  Mr.  Bishop  as  embodied  in  the  annual 
report  of  the  Commission  for  that  year. 

At  the  beginning  of  the  season  of  1910  the 
Bureau  had  charge  of  the  maintenance  and  re- 
pair of  2,137  miles  of  improved  highway.  In 
addition  several  miles  of  highway  was  accepted 
during  the  year  and  it  was  estimated  that  by 
June  1.  1911,  there  would  be  approximately 
2.600  miles  of  highway  in  charge  of  the 
Bureau. 


FORM  R-38  B.P.S. 

Inspector  Sec.  No.         Report  for  Week  Ending  Saturday,  191 

HOA.D  NO.          STA.  TO  PTA.             PATROL  NO,                        INSTRUCTIONS  OtVEN  WEATHER 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

If  Patrolman  not  on  work  make  "  X  "  mark  after  bis  number.                                 Weather  clear  or  norm/. 

Fig.  2 — Form  Used  for  Inspector's  Weekly  Report. 


50 — 6  per  cent  bitumen.  Sta.  32+40  to  Sta. 
33+50—8.5  per  cent  bitumen.  Sta.  33+50  to 
Sta.  35+50—7  per  cent  bitumen.  Sta.  35+50 
to  Sta.  45+79 — 6  per  cent  bitumen.  Sta. 
32+40  to  Sta.  45+79— 6-in.  crown.  Between 
Stations  31+40  and  32+40  the  stone  used 
would  pass  a  yi-in.  ring  but  not  a  M-in.  ring. 

The  report  states  that  the  road  was  built 
too  late  in  the  fall,  Nov.,  1910,  to  judge  its 
action  under  traffic,  but  to  all  appearances  the 


Contracts  for  resurfacing  work  in  1910  were 
let  as  follows: 

Material  used.  Miles 

Bituminous  macadam    104.45 

Rock  asphalt    1.1 1 

Brick    .7(5 

Plain  macadam    14.  .8 

Total    120.63 

In  addition  after  a  further  study  of  traffic 
conditions  it  was  deemed  advisable  to  make 


520 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  20. 


certain  changes  in  the  contracts  let  in  1909 
and  substitute  a  better  wearing  material  for 
the  surface  than  was  originally  called  for.  The 
revised  table  of  the  various  forms  of  resurfac- 
ing material  used  is  as  follows: 

6  Miles 

Asphalt  macadam    71-oA 

Tarvia   

Vitovia    7.02 

Amesite   

Rock  asphalt    ;•£«> 

Brick    9-gO 

Plain  macadam    s^-?" 

Gravel    J-" 

Surface  treatment    *•*«> 

Total   -187.21 

The  material  and  form  of  construction  se- 
lected for  this  resurfacing  work  was  chosen 
.after  a  careful  study  of  traffic  conditions  and 
material  obtainable,  always  taking  into  account 
the  amount  of  money  available  in  the  appro- 
priation. Several  contracts  which  called  for. 
materials  which  were  used  in  order  to  deter- 
mine their  adaptability  and  fitness  for  road 
construction  were  completed  in  1910  and  are 
now  under  trial. 

OILING. 

The  work  of  oiling,  as  taken  up  by  the 
Commission  early  in  the  spring  of  1909,  was 
■continued  with  modified  specifications  during 
1910.  On  account  of  the  difference  in  the  char- 
acter of  the  roads  to  be  treated  it  was  deemed 
advisable  to  use  two  grades  of  oil  in  this  work. 
For  purposes  of  identification  these  two  grades 
-were  known  as  C.  O.  and  L.  C.  O.,  signifying 
cold  oil  and  light  cold  oil.  The  grade  of  oil 
used  in  1910  was  required  to  pass  the  following 
specifications : 

Bituminous  Material  C.  O.— This  material  shall 
be  an  asphaltic  oil  meeting  the  following  re- 
quirements: 

(1)  It  shall  be  free  from  water  or  decomposi- 
tion products. 

(2)  The  various  hydrocarbons  composing  it 
shall  be  present  in  homogenous  solution,  no  oily 
•or  granular  constituents  being  present. 

(3)  The  gravity  at  a  temperature  of  77°  F. 
shall  not  be  lighter  than  19°  B. 

(4)  When  evaporated  in  the  open  air  at  a 
temperature  not  exceeding  300°  F.,  until  65  per 
cent  of  residue  remains,  the  residue  shall  not  be 
so  hard  as  to  show  a  penetration  less  than  10 
■millimeters  when  tested  for  five  seconds  at  77° 
F.  with  a  No.  2  needle  weighted  with  100  grams. 

(5)  When  evaporated  in  the  open  air  at  a 
temperature  not  exceeding  500°  F.,  until  55  per 
■cent  of  residue  remains,  the  residue  shall  not  be 
so  soft  as  to  show  a  penetration  more  than  10 
millimeters  when  tested  for  five  seconds  as 
above  stated. 

(6)  Twenty  grams  of  it,  upon  being  main- 
tained at  a  uniform  temperature  of  325°  F.  for 
five  hours,  in  a  cylindrical  vessel  2%  ins.  in 
■diameter  by  %-in.  high,  shall  not  lose  more  than 
12  per  cent  in  weight. 

(7)  Twenty  grams  of  it  upon  being  main- 
tained at  a  uniform  temperature  of  400"  F.  for 
five  hours  as  stated  above,  shall  not  lose  more 
than  20  per  cent  In  weight. 

(8)  It  shall  be  soluble  in  chemically  pure  car- 
bon disulphide  at  air  temperature  to  the  extent 
of  at  least  99.5  per  cent. 

(9)  The  bitumen  shall  be  soluble  at  air  tem- 
perature in  76°  B.  naphtha,  distilling  between 
140°  and  190°  F.,  to  the  extent  of  not  less  than 
87  per  cent  and  not  more  than  99  per  cent.  When 
20  c.  c.  of  a  naphtha  solution  obtained  by  treat- 
ing one  gram  of  the  bituminous  material  with 
100  c.  c.  of  cold  naphtha  Is  evaporated  upon  a 
.glass  plate,  the  residue  shall  be  adhesive  and 
sticky,  and  not  oily. 

(10)  It  shall  not  show  more  than  10  per  cent 
flx<;<]  carbon. 

(11)  It  shall  show  an  open  Hash  point  of  not 
■lean  tlian  800*  F. 

(12)  It  shall  not  contain  more  than  3  per  cent 
jcii.ifllnc  scale. 

Bltumlnout   Material    L.   C.   O.    Tin-  mat' rial 
xliall  he  ■  light  anphaltlc  oil  meeting  the  follow 
IriK  requirement)*: 

f|>  It  shall  hi-  free  from  water  or  decompo- 
sition products. 

(1)  The  various  hydrocarbonx  cornpOHltiK  " 
Ahull  he  prcxoit  In  homogenous  solution,  no  oily 
or  granular  constituents  hclng  present. 

c:,)  Tin-  gravity  at  a  temperature  of  77*  F. 
Mhitll  not  he  lighter  than  2.V  B. 

it)    When   ev;i|.oialcd   In   the  open  air  at  a 


temperature  not  exceeding  500°  F.,  until  35  per 
cent  of  residue  remains,  the  residue  shall  not  be 
so  hard  as  to  show  a  penetration  less  than  10 
millimeters  when  tested  for  five  seconds  at  77° 
F.  with  a  No.  2  needle  weighted  with  100  grams. 

(5)  When  evaporated  in  the  open  air  at  a 
temperature  not  exceeding  500°  F.,  until  45  per 
cent  of  residue  remains',  the  residue  shall  not  be 
so  soft  as  to  show  a  penetration  more  than  10 
millimeters  when  tested  for  five  seconds  as 
above  stated. 

(6)  Twenty  grams  of  it  upon  being  main- 
tained at  a  uniform  temperature  of  325°  F.  for 
five  hours,  in  a  cylindrical  vessel  2%  ins.  in 
diameter  by  about  94 -in.  high,  shall  not  lose 
more  than  15  per  cent  in  weight. 

(7)  Twenty  grams  of  it  upon  being  main- 
tained at  a  uniform  temperature  of  400°  F.  for 
five  hours  as  above  stated  shall  not  lose  more 
than  30  per  cent  in  weight. 

(S)  It  shall  be  soluble  in  chemically  pure  car- 
bon disulphide  at  air  temperature  to  the  extent 
of  at  least  99.5  per  cent. 

(9)  The  bitumen  shall  be  soluble  at  air  tem- 
perature in  76°  B.  naphtha,  distilling  between 
140°  and  190°  F.,  to  the  extent  of  not  less  than 
87  per  cent  and  not  more  than  99  per  cent. 
When  20  c.  c.  of  a  naphtha  solution,  obtained 
by  treating  one  gram  of  the  bituminous  material 
with  100  c.  c.  of  cold  naphtha,  is  evaporated  up- 
on a  glass  plate  the  residue  shall  be  adhesive 
and  sticky,  and  not  oily. 

(10)  It  shall  not  show  more  than  8  per  cent 
of  fixed  carbon. 


the  temperature  has  been  materially  lowered. 
At  the  option  of  the  engineer  the  heating  of  the 
oil  by  steam  may  be  omitted  if  the  temperature 

is  above  70°  F. 

The  contractor  shall  apply  oil  to  one-half  of 
the  road  at  a  time,  leaving  the  other  half  of  the 
road  and  shoulder  free  and  open  to  traffic  dur- 
ing the  process  of  oiling.  The  portion  oiled  shall 
then  be  covered  and  thrown  open  to  traffic,  after 
which  the  balance  of  the  road  shall  be  oiled 
and  covered.  The  full  width  of  the  macadam 
shall  be  covered  in  the  two  applications. 

The  contractor  shall  erect  and  maintain  signs 
at  the  nearest  crossroad  on  each  side  of  the 
oiling,  warning  the  traveling  public  that  the 
road  is  being  oiled  and  that  they  travel  it  at 
their  own  risk. 

The  cover  shall  consist  of  an  approved  grade 
of  iron  ore  tailings,  gravel,  screenings  from 
which  the  dust  has  been  removed,  three-quarter 
stone  and  screenings  mixed,  or  three-quarter 
stone  with  sand  or  gravel  for  a  blotter,  as  speci- 
fied and  called  for  in  the  item  of  quantities. 
The  cover  shall  be  delivered  in  piles  along  the 
road  approximately  1,000  ft.  apart;  these  piles  to 
be  so  placed  that  they  are  not  dangerous  to 
traffic.  In  applying  the  cover  the  material  shall 
be  loaded  into  a  spreader  wagon  designed  so 
that  the  cover  can  be  applied  uniformly  and  of 
an  even  thickness  on  the  roadbed.  The  amount, 
per  square  yard,  of  cover  to  be  applied  shall  be 
determined  by  the  engineer.  A  portion  of  the 
cover  shall  be  reserved,  and  the  contractor  will 
be  required  from  time  to  time  to  rescreen  such 
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Fig.  3— Form  Used  for  Report  by  Superintendent  of  Repairs. 


(11)  It  shall  not  show  an  open  flash  point  of 
less  than  2S0°  F. 

(12)  It  shall  not  contain  more  than  40  per 
cent  of  parafflne  scale. 

The  specifications  for  applying  both  these 
grades  of  oil  were  as  follows  : 

Specifications  for  Applying  Bituminous  Ma- 
terial C.  O.— Oil  meeting  the  requirements  speci- 
fied under  C.  O.  shall  be  applied  uniformly  to 
the  road  surface  immediately  after  it  has  been 
carefully  swept  until  the  top  course  stones  are 
exposed  and  thoroughly  cleaned  and  no  dust  or 
foreign  matter  remain  upon  the  surface.  The 
greatest  care  shall  be  exercised  in  doing  the 
swee  ping  not  to  displace  the  stones  of  the  top 
course. 

The  amount  of  oil  to  be  applied  shall  be   

gals,  per  square  yard. 

The  machine  used  In  applying  this  oil  shall  be 
of  such  construction  that  the  amount  to  be 
,i  ,-f,  n  he  i  cgulated  and  spread  on  the  road 
to  form  a  thin  sheet. 

The  oil  shall  he  delivered  In  tank  cars  which 
.lie  provided  with  proper  steam  colls,  and  the 
.■onlrai  loi    will   he  required  to  attach   thereto  a 

n,  ,ii  hull,  i   hy  meariH  of  u  hlch  the  temperature 
of  the  oil  can  he  raised  to  at  least  150"  F.  In 
the  tank  car.    Afte  r  the  oil  hat*  been  transferred 
t.i  the  machine  for  applying  It  shall  ho  trans 
lioi  te,|  tothi   I'oad  as  I  u  as  possible  and  before 


portions  of  the  roadway  as  become  sticky 
show  a  tendency  to  pick  up.  The  contra 
will  be  required  to  patch  witn  oil  and  c 
those  places  in  the  road  which  pick  up  u 
the  traffic,  and  he  shall  leave  an  even,  sm 
surface  on  the  job  he  has  completed.  Part 
lar  care  shall  be  taken  so  as  not  to  lea 
ragged  and  bad  edge. 

In  case  three-quarter  stone  is-  specified 
cover  and  the  road  requires  a  certain  am 
of  repairing,  the  ruts  shall  be  cleaned  out  t 
oughly  and.   after   the  oil   has  been  app 
coniph-tel:,    filled    w  Ith    three  quarter  stun 
stone  that  will  pass  a  1^4-in.  ring  and  be 
talned  on  a  %-ln.  ring.    The  cover  of  t 
quarter  stone  shall  be  rolled  with  a  light  r 
weighing    at    least    five    tons,    after  whic 
shall   be   thoroughly  screened  with  scree 
or  a  line  grade  of  gravel  or  sand,  and 
rolled  until  It  Is  thoroughly  hard  and  smooth. 

The  work   shall   be  cleaned   up  and  left 
tidy  and  workmanlike  manner. 

Payment  for  applying  oil  will  be  made  OL 
basis  of  the  square  yard,  and  shall  Include 
sweeping  and  preparing  of  the  roadbed,  the 
binding,  hauling,  application  of  the  oil,  an* 
applying  of  I  he  necessary  cover;  also  the 
mlng  up  and  removal  of  all  surplus  malerl 
The  pa  \  ui.  ni    lor  eo\  ei    \\  111  be  made  at 
price  bid  per  cubic  yard  or  per  ton  deliver 
the  road  In  piles,  as  specified 
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Specifications  for  Applying  Bituminous  Mate- 
lal  L.  C.  O. — Oil  meeting  the  requirements 
pecified  under  L.  C.  O.  shall  be  applied  uni- 
jrmly  to  the  road  surface  immediately  after  it 
as  been  swept  sufficiently  to  remove  any  ex- 
essive  dust  or  foreign  matter. 

The  amount  of  oil  to  be  applied  shall 
e   gallons  per  square  yard. 

The  machine  used  in  applying  this  oil  shall 
e  of  such  construction  that  the  amount  to  be 
pplied  can  be  regulated  and  spread  on  the  road 
d  form  a  thin  sheet. 

The  oil  shall  be  delivered  in  tank  cars. 

The  contractor  shall  apply  the  oil  to  one-half 
f  the  road  at  a  time,  leaving  the  other  half  of 
tie  road  and  shoulder  free  and  open  to  traffic 
uring  the  process  of  oiling.  The  portion  oiled 
hall  then  be  covered  by  sweeping  back  the 
laterial  previously  removed  from  such  portion, 
nd  thrown  open  to  traffic.  The  other  half  of 
ie  road  shall  then  be  treated  in  the  same 
lanner. 

The  contractor  shall  erect  and  maintain  signs 
t  the  nearest  crossroad  on  each  side  of  thi± 
iling,  warning  the  traveling  public  that  the 
aad  is  being  oiled  and  that  they  travel  it  at 
tieir  own  risk. 

The  work  shall  be  cleaned  up  and  left  in  a 
idy  and  workmanlike  manner. 

Payment  for  applying  oil  shall  be  by  the 
qruare  yard,  and  shall  include  all  sweeping,  the 
nloading  and  hauling  of  the  oil  and  its  appli- 
ation. 

The  object  in  requiring  two  grades  was  two- 
old.  In  quite  a  large  percentage  of  the  mile- 
ge  requiring  oiling  throughout  the  State  the 
oads  are  in  fair  condition  and  have  plenty  of 
urplus  screenings  on  top  so  that  they  do  not 
eed  building  up.    Practically  all  they  need  is 

dust  preventative  and  road  preservative  that 
/ill  keep  them  in  good  condition  and  do  away 
nth  the  dust  nuisance.   For  this  class  of  work 

grade  of  oil  designated  as  L.  C.  O.  has  been 
elected  and  contains  approximately  40  per 
ent  of  asphaltic  base.  This  oil  can  be  handled 
rom  tank  cars  without  heating,  pumps  easily 
nd  can  be  applied  readily.  It  will  not  require 
dditional  cover  except  possibly  the  sweepings 
rom  the  road  treated  and,  therefore  reduces 
he  cost  materially. 

There  are  other  roads  throughout  the  State 
hat  have  become  considerably  worn,  but 
irhich  have  not  reached  a  stage  where  it  is 
dvisable  to  resurface  them,  and  which  can  be 
reated  with  the  grade  designated  as  C.  O., 
nd  covered  with  screenings,  gravel,  iron  ore 
ailings  or  such  material  as  may  be  available  in 
hat  locality.  This  class  of  roads  requires  and 
tiust  have  some  cover  to  smooth  up  the  old 
urface  and  allow  the  traveling  public  to  use 
t.  The  grade  of  work  done  during  the  year 
910  has  been  mostly  of  this  class  of  oiling, 
rhe  amount  of  cover  usually  required  was 
.pproximately  100  cu.  yds.  to  the  mile.  This 
reatment  was  more  expensive  than  the  treat- 
ment with  the  grade  of  oil  designated  as  L. 
...  O.,  both  on  account  of  cover  and  the  heavi- 
less  of  the  oil  applied.  Although  this  oil  has 
leen  designated  as  C.  O.,  or  oil  applied  cold, 
t  was  deemed  advisable  both  to  facilitate  the 
landling  and  to  get  a  more  even  penetration 
o  heat  this  oil  by  means  of  steam  in  the  tank 
:ars  raising  the  temperature  to  about  140  de- 
frees.  This  can  be  very  readily  done  and  does 
lot  increase  the  cost  inasmuch  as  the  oil  can 
>e  pumped  into  the  distributing  wagons  much 
:heaper  bv  the  use  of  a  steam  pump  attached 
o  the  same  boiler  that  is  required  for  heating 
he  oil  and  can  be  spread  on  the  road  faster 
tnd  better  than  when  not  heated,  especially 
vhen  the  nights  and  mornings  are  cold. 

The  Commision  states  that  experience  has 
proven  that  this  treatment  of  waterbound  ma- 
:adam  not  only  eliminates  the  dust  nuisance 
m.  preserves  and  materially'  increases  the  life 
h  a  waterbound  macadam  road.  It  is  stated 
£at  the  use  of  a  grade  of  oil  designated  as 
O.  was  open  to  objections:  First,  there 
was  a  period  during  its  application  and  imme- 
iiately  following  and  lasting  from  one  to  two 
weeks  in  which  the  road  was  in  a  rather  sloppy 
:ondition,  and  which  condition  was  objection- 
ible  to  the  traveling  public.  This  objection- 
able feature  may  be  materially  bettered  bv 
wing  one-half  of  the  road  at  a  time  and  us- 


ing less  oil.  Provision  was  made  to  do  this 
in  1911. 

A  second  objection  was  that  in  the  fall  of 
the  year,  after  the  fall  rains,  the  oil  and 
cover  applied  soften  up  and  in  many  cases  the 
road  assumes  a  muddy  and  sloppy  appearance. 
Experience  has  demonstrated,  however,  that 
this  condition  is  not  permanent  and  that  the 
road  smooths  out  in  the  spring  time  and  is 
in  good  condition  for  the  following  summer. 

It  was  planned  during  the  season  of  1911  to 
use  a  considerable  amount  of  the  grade  desig- 
nated as  L.  C.  O.  in  reoiling  roads  that  had 
been  oiled  with  a  heavier  grade  of  oil  and  for 
the  treatment  of  waterbound  macadam  roads 
that  are  in  good  condition  for  such  a  treat- 
ment. Under  this  plan  about  1,010  miles  of 
road  were  to  be  reoiled  in  1911. 

A  few  roads  were  treated  with  a  grade  of 
oil  containing  approximately  85  per  cent  as- 
phaltic base  and  which  required  heating.  The 
method  of  application  was  as  follows: 

The  road  was  thorough'-  swept  by  means 
of  a  rotary  sweper  and  hand  brooms  and  the 
oil  was  applied  at  a  temperature  of  from  350 
to  375°.  Shortly  after  its  application  the  road 
was  covered  with  %-in.  stone  or  %-in.  stone 
and  screenings  mixed  and  rolled.  As  the  oil 
showed  through  the  surface  it  was  covered 
lightly  with  a  good  grade  of  fine  gravel  or 
sand.  This  method  of  treatment  was  consid- 
erably more  expensive  than  the  treatment  with 
C.  O.  or  L.  C.  O.  Roads  treated  in  this  way 
in  some  instances  show  indications  of  pitting. 
Otherwise  they  present  a  very  even,  smooth 
surface  and  show  no  indications  of  softening 
and  muddying  up  during  the  fall. 

The  average  cost  of  the  various  treatments 
was  approximately:  For  the  application  of 
L.  C.  O.,  $200  to  $250  per  mile;  for  the  ap- 
plication of  C.  O.  $400  to  $600  per  mile,  and 
for  the  application  of  H.  O.,  $1,000  to  $1,200 
per  mile.  The  above  figures  are  based  on  a 
lG-ft.  roadway. 

With  the  exception  of  the  sloppy  condition 
during  application  and  immediately  after  ap- 
plication and  the  muddy  condition  of  the  roads 
in  the  fall  where  C.  O.  has  been  applied,  it 
can  be  said  that  these  treatments  have  proven 
generally  satisfactory  throughout  the  State. 
It  was  hoped  during  the  coming  season  to 
overcome  to  a  large  extent  these  two  objec- 
tionable features. 

The  use  of  oil  was  especially  effective  in 
preventing  ravelling.  Inasmuch  as  there  was 
a  large  mileage  of  waterbound  macadam  road 
throughout  the  State  it  was  absolutely  neces- 
sary that  some  form  of  treatment  of  this  kind 
be  adopted.  It  is  stated  that  many  of  the 
roads  that  were  treated  during  1909  and  1910 
have  been  saved  and  are  in  good  condition 
today. 

PATROL  SYSTEM. 

The  report  states  that  the  experience  of 
1909  and  1910  demonstrated  that  this  branch 
of  the  Bureau  plays  the  most  important  part 
in  the  work  of  maintenance  and  repair,  and 
that  the  money  invested  in  establishing  and 
maintaining  a  patrol  system  is  most  wisely 
expended.  It  is  stated  that  although  the  na- 
ture of  the  work  done  by  the  patrolmen  is  in 
a  large  measure  preventative,  more  real  good 
is  obtained  from  the  money  expended  in  this 
way  than  in  any  other  class  of  work  done  by 
the  Bureau. 

The  following  brief  outline  shows  the  or- 
ganization and  the  way  that  the  work  was 
conducted : 

The  State  is  divided  into  six  divisions  em- 
bracing a  number  of  counties  and  each  one  of 
these  divisions  is  placed  in  charge  of  a  prac- 
tical and  competent  highway  engineer  who  is 
responsible  and  has  charge  of  all  the  mainte- 
nance and  repair  work  in  that  division  except- 
ing the  resurfacing.  Each  one  of  these  divi- 
sions is  in  turn  divided  into  from  four  to 
seven  sections  depending  upon  the  mileage  of 
road  in  that  division  and  each  one  of  these 
sections  is  placed  in  charge  of  a  practical  and 
competent  inspector  of  highways.  This  inspec- 
tor has  charge  of  all  maintenance  and  repair 
work  in  his  section  and  reports  to  and  is  di- 
rectly responsible  to  the  superintendent  of  re- 
pair of  his  division.  Each  one  of  these  in- 
spectors supervises  from  60  to  90  miles  of 
liighwav.  The  mileage  of  highway  is  sub- 
divided into  sections  covering  approximately 


five  miles  and  a  patrolman  is  appointed  for 
each  one  of  these  subsections.  This  patrolman 
furnishes  himself  with  a  horse,  cart  and  nec- 
essary tools  and  is  required  to  spend  all  of  his 
time  between  the  hours  of  8  A.  M.  and  5 
P.  M.  at  work  on  the  highways  in  his  patrol. 
The  highway  inspector  in  charge  of  section 
visits  these  patrolmen  irregularly  timing  his 
visits  so  that  the  patrolmen  will  be  unable  to 
tell  at  what  time  he  will  be  there;  supervises 
his  work,  schools  him  in  the  matter  of  road 
repair  and  maintenance  and  sees  that  the 
men  are  doing  their  duty  at  all  times. 

The  work  of  patrolmen  under  the  highway 
inspector  not  only  includes  the  repairing  of 
small  holes,  cleaning  of  ditches  and  waterways, 
etc.,  but  also  the  elimination  of  ruts  and  the 
preventing  of  ravel  by  the  application  of  a 
wearing  coat  consisting  of  small  stone  or  a 
good  grade  of  gravel  on  the  roads  from  time 
to  time.  The  patrolman  is  also  furnished  with 
a  sufficient  amount  of  oil  in  barrels  for  the 
maintaining  of  roads  that  have  been  oiled. 

As  a  whole  the  patrolmen  are  an  excep- 
tionally good  grade  of  men.  In  many  instances 
they  are  men  who  have  been  engaged  on  con- 
struction of  the  road  and  possess  considerable 
intelligence.  Sometimes  where  repairs  are  nec- 
essary additional  men  are  employed  for  a  short 
period  and  the  patrolman  acts  as  foreman 
over  a  small  gang  of  men  doing  this  work. 
There  is  always  plenty  of  work  for  the  pa- 
trolman to  do  and  the  highway  inspector  is 
never  at  a  loss  for  work  for  his  patrolmen. 

Patrolmen  are  employed  practically  nine 
months  in  the  year  and  the  highway  inspec- 
tors in  charge  of  section  for  twelve  months 
of  the  year.  The  highway  inspectors  make 
periodical  inspections  during  the  winter 
months  of  the  highways  under  their  charge 
and  are  also  employed  in  taking  inventories 
of  material  on  hand  for  such  repairs  and  col- 
lecting the  data  for  the  estimates  for  repairs 
for  the  following  year. 

Such  good  results  were  obtained  by  the 
patrol  system  in  1909  that  the  length  of  pa- 
trols have  been  shortened  and  the  number  of 
patrolmen  increased.  The  force  of  highway 
inspectors  has  also  been  added  to  in  order 
to  give  better  supervision  and  closer  attention 
to  detail  and  provide  for  the  increased 
mileage. 

The  cost  during  1910  on  2,200  miles  of 
highway  supervised  has  been  approximately 
$106  per  mile  for  patrol.  The  cost  of  super- 
vision divided  on  this  number  of  miles  has 
been  $24.50  per  mile.  The  expenses  of  the 
highway  inspectors  and  superintendents  of  re- 
pairs have  been  $12.50  per  mile.  The  office 
charges,  including  rental,  stenographic  fees, 
etc.,  has  been  $1.50  per  mile,  making  a  total 
of  $38.50  per  mile  for  cost  of  supervision. 

Inasmuch  as  the  superintendents  of  repair 
and  the  highway  inspectors  also  supervise  a 
large  amount  of  other  repair  work  which  is 
being  done  and  consists  of  oiling,  delivery  of 
maintenance  material,  repairing  and  painting 
of  guard  rail,  recapping  and  improvements, 
the  above  cost  of  supervision  should  not  be 
charged  entirely  to  the  patrol  system.  It  may 
be  said  that  a  fair  figure  for  the  cost  of  the 
patrol  system  including  the  salary  of  the  pa- 
trolmen and  cost  of  supervision  is  approxi- 
mately $125  per  mile  per  year. 

In  order  to  have  a  record  of  the  work  per- 
formed by  the  patrolmen  and  just  what  roads 
were  inspected  at  various  times  by  the  high- 
way inspectors  and  superintendents  of  repair, 
and  in  order  to  keep  the  superintendents  of 
repair  and  highway '  inspectors  in  touch  with 
what  is  being  done  by  the  men  under  them, 
a  system  of  postal  card  reports  has  been  de- 
vised on  which  the  patrolmen  and  highway 
inspectors  report  weekly  and  the  superintend- 
ents of  repair  daily.  The  patrolman  reports 
to  the  highway  inspector  in  charge  of  section ; 
the  highway  inspector  reports  to  the  superin- 
tendent of  repairs  and  the  superintendent  of 
repairs  to  the  first  deputy.  Figure  1  is  a  fac- 
simile of  the  patrolmen's  weekly  report  to  the 
highway  inspector.  The  reverse  side  of  this 
report  is  addressed  to  the  highway  inspector  in 
charge  of  section  and  the  whole  report  is  in 
the  form  of  a  postal  card. 

Figures  2  and  3  are  facsimiles  of  reports  of 
the  highway  inspectors  in  charge  of  section 
and  the  superintendent  of  repair  which  are 


522 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  20. 


likewise  in  postal  card  form  and  addressed  to 
the  proper  official  on  the  reverse  side. 

In  order  to  have  an  additional  check  upon 
work  done  by  the  patrolmen  and  also  the  in- 
spections and  supervision  given  by  the  high- 
way inspectors,  an  additional  inspector  is  em- 
ployed who  reports  directly  to  the  Commis- 
sion. This  inspector  is  supplied  with  a  rec- 
ord of  the  patrolmen  employed,  their  length 
of  patrol  and  a  general  knowledge  of  each 
section  to  be  inspected.  He  makes  a  visit  to 
the  section  unbeknown  to  any  member  of  the 
Bureau  of  Maintenance  and  Repair  from  time 
to  time  under  the  direction  of  the  chairman  of 
the  Commission.  He  interviews  the  patrol- 
men, ascertains  whether  or  not  they  are 
proper  and  fit  persons  to  hold  the  positions; 
whether  they  have  been  properly  instructed 
and  furnished  with  material;  whether  or  not 
the  highway  inspector  in  charge  of  section 
is  giving  the  proper  attention  and  time  to  this 
work;  in  short,  submits  a  detailed  report  on 
the  work  being  done  in  each  section.  These 
reports  are  submitted  to  the  chairman  of  the 
Commission  who  in  turn  transmits  them  to 
the  first  deputy  for  investigation  and  action. 
If  the  patrolman  is  found  off  his  work  or 
the  highway  inspector  is  inattentive  to  his  du- 
ties, they  are  promptly  discharged. 

Accurate  accounts  are  kept  by  means  of 
distribution  tables  on  the  back  of  each  voucher 
and  pay-roll  of  the  cost  of  the  various  classes 
of  work  performed  on  each  road.  The  av- 
erage cost  of  maintaining  and  renewing  in 
the  various  items  covered  by  this  distribution 
such  as  road  surface  "patrol,"  "guard-rail," 
♦culverts,"  "oiling,"  etc.,  based  on  a  record 
covering  a  number  of  years,  will  eventually 
be  available. 

GUARD-RAIL. 

The  proper  maintenance  and  repair  of 
guard-rail  is  a  rather  serious  proposition.  _  A 
large  amount  of  money  was  expended  during 
1910  in  rebuilding  and  repainting  guard-rail. 
In  order  to  serve  its  purpose  and  protect  the 
traveling  public  from  danger,  the  guard-rail 
should  be  in  sound  condition.  It  is  also  neces- 
sary for  the  looks  of  the  road  that  it  should 
present  a  neat  and  uniform  appearance. 


The  weakest  part  of  the  guard-rail  as  built 
under  the  present  standard  is  the  posts  which 
rot  off  below  the  ground  line,  causing  the 
guard-rail  to  become  insecure  and  to  lose  its 
alignment,  thus  presenting  a  very  bad  ap- 
pearance. 

Assuming  that  a  wooden  guard-rail  will  last 
eight  years,  the  depreciation  charge  is  ap- 
proximately 3  cts.  per  foot  per  year.  Adding 
to  this  the  necessary  cost  of  painting  and 
straightening  of  3  cts.  per  year,  we  would 
have  an  annual  cost  of  6  cts.  per  foot  per 
year  for  wooden  guard-rail.  On  Jan.  1,  1910, 
there  was  1,383,220  ft.  of  guard-rail  in  the 
State.  The  annual  cost  of  maintenance  of 
this  guard-rail  at  the  above  figure  would  be 
$82,993  per  year.  It  must  be  borne  in  mind 
that  this  item  is  constantly  increasing  with 
every  new  road  which  is  being  built. 

Assuming  that  the  above  figure  of  6  cts.  per 
foot  per  year  is  correct  for  the  annual  cost 
of  such  guard-rail,  $1.25  per  foot  could  be 
expended  in  eliminating  this  guard-rail  and 
the  cost  to  the  State  eventually  would  be  less. 
If  some  form  of  concrete  or  pipe  rail  or 
even  the  guard-rail  with  concrete  posts  could 
be  substituted  for  the  present  standard  form 
of  guard-rail,  the  annual  cost  of  this  item 
could  be  materially  lessened.  _ 

During  1910  experimental  work  was  carried 
on  under  the  direction  of  Frank  W.  Bristow, 
Superintendent  of  Repairs  in  Division  5,  and 
John  Y.  McClintock,  county  engineer,  Mon- 
roe County,  with  a  view  to  devising  some 
form  of  guard-rail  to  take  the  place  of  the 
standard  wooden  type.  With  this  end  in  view 
1,233  lin.  ft.  of  steel-concrete  guard-rail,  with 
necessary  steel-concrete  posts,  were  construct- 
ed   The  cost  of  manufacture  was  as  follows : 


making  not  less  than  128  lin.  ft.  of  rail  and 
16  posts  per  day,  with  metal  cores  and  wooden 
forms  already  paid  for: 

Per  lin. 
ft.  includ- 
ing rail  and 
one  post  for 
each  8  ft. 

  $0.03 

    .08 

  .05 

  .01 

    .09 

   .01 


Gravel 


Miscellaneous 


Per 

lin.  ft. 

$  32.46 

$0,026 

139.64 

0.114 

57.62 

0.046 

10.00 

O.OOS 

77.00 

0.063 

231.83 

0.18S 

5.35 

0.004 

$553.90 

$0,449 

The  engineer  in  charge  of  this  work  esti- 
mated the  following  as  the  fair  cost  when 


Foreman   

Steel   

Cement   •  

Gravel   

Labor   

Tools,  etc  

Total    *0-27 

For  this  guard-rail  the  bars  were  made  8 
ft.  long,  except  end  bars,  which  were  8V2  ft. 
long.  They  were  9  ins.  wide  by  7  ins.  high, 
and  were  cored  out  from  below  to  leave  con- 
crete 2  ins.  thick,  and  3  cross  diaphragms  con- 
necting the  sides  and  top,  placed  one  at  cen- 
ter and  one  4  ins.  back  from  each  end.  The 
steel  reinforcement  consisted  of  4  bars  ^-m. 
square  placed  horizontal  at  each  corner,  and  a 
loop  of  same  size  at  and  in  each  diaphragm. 
It  was  expected  to  sustain  without  breaking 
0  tons  pressure  concentrated  at  center,  acting 
either  vertically  or  horizontally.  The  bars 
rested  on  top  of  the  posts  without  any  fasten- 
ing, while  the  sides  and  diaphragms  formed 
sockets  inclosing  the  head  of  the  posts,  which 
prevented  their  being  shoved  off  either  side- 
ways or  endways,  and  the  weight  of  the  bar, 
about  300  lbs.,  held  it  firmly  on  the  posts. 

The  posts  were  6V2  ft.  long  by  5  ins.  by  7 
ins.  square,  with  four  ^-in.  square  bars  one 
in  each  corner.  The  posts  were  set  3]j  ft  in 
the  ground,  making  the  finished  guard-rail  6 
ft.  2  ins.  high. 

Some  data  on  the  cost  of  setting  this  guard- 
rail were:  .  A 

Six  men  working  4  hours  dug  and  set  11 
posts,  without  post  augur,  and  fitted  and  put 
up  12  rails,  which  figures  6  cts.  per  hn.  ft. 

Six  men  working  9  hours  dug  and  set  21 
posts,  without  post  augur,  and  set  on  20  rails, 
which  figures  "lYz  cts.  per  lin.  ft. 

It  was  estimated  that  under  ordinary  condi- 
tions, this  guard-rail  could  be  made  and  erect- 
ed for  50  cts.  per  lin.  ft. 


WATER-WORKS     AND     SEWERS  SECTION 


The  Design  and  Construction  of  the 
Sanitary  Sewers  and  Sewage  Dis- 
posal Works  for  the  Borough 
of  Chambersburg,  Pa. 

(Staff  Article.) 
The  Borough  of  Chambersburg  is  situated 
on  the  Conococheague  creek,  in  Franklin 
county,  Pennsylvania.  The  borough  extends 
along  both  sides  of  the  creek.  A  farm,  lying 
just  outside  the  borough  limits,  was  purchased 
to  provide  a  site  for  the  disposal  works.  On 
account  of  the  topography,  it  is  not  likely 
that  building  construction  or  the  borough  lim- 
its will  be  extended  to,  or  near,  this  farm  for 
many  years  to  come. 

The  length  of  the  main  sewer  is  7,925  ft. 
The  section  is  20x30  ins.,  egg  shaped,  in  part, 
and  18  ins.  circular  for  the  remainder  of  its 
length.  It  has  a  fall  of  5  ft.  in  4,000  ft.,  suffi- 
cient to  obtain  an  average  velocity  of  2.5  lin. 
ft.  per  sec.  In  one  section  the  sewer  is  sup- 
ported by  a  stone  and  concrete  retaining  wall, 
as  shown  in  Kig.  1,  for  a  distance  of  1,400  ft- 
Falling  Spring  creek  is  crossed  with  six 
lengths  of  24-in.  cast  iron  pipe,  laid  on  con- 
1  rete  piers,  as  shown  in  Fig.  2. 

In  certain  streets  underdrains  to  the  sani- 
tary sewers  have  been  laid,  as  shown  in  Fig. 
:t  I  In  underdrains  are  laid  witli  open  joints 
,  ,,.  ,Tcd  ith  •  ru  h<  d  tone.  I  In-  sewer  pipe 
is  incased  in  concrete  to  a  line  well  above  its 
horizontal  diameter,  as  shown.  This  111. thud, 
whil<-  expensive,  is  the  only  one  that  can  be 
depended  upon  to  give  proper  support  for  the 
sewer  pipe  and  lo  prevent  pipe  joints  from 
brcakni"  and  opening.  Since  a  sanitary  sewer 
..  0  , 1    1  ■   a  pel  maiient  improvement,  the  extra 


expense  incurred  in  laying  pipe  in  concrete  in 
wet  places,  soft  places  or  where  it  is  impos- 
sible to  obtain  an  even  foundation  for  the  full 
length  of  the  pipe,  is  amnly  justified. 
From  the  junction  manhole  on  the  outskirts 
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Pig.  1 — Typical  Section  of    Main  Concrete 
Sewer  Supported  on  Wall. 

of  the  borough,  where  all  the  sewage  is  col- 
lected bv  gravity,  a  12-in.  cast  iron  siphon 
hue  extends  for  a  distance  of  l.<>00  ft.  under 
the  Led  ,,f  the  Conococheague  creek.  At  the 
,.„,|  of  the  siphon  line  an  electric  sewage 
pumping  station  is  installed  to  force  the  sew 
age   from  the  end  of  the  siphon  through  a 


cast  iron  force  main  for  a  distance  of  about 
900  ft.  to  the  disposal  works.  1  he  pumping 
station  is  shown  in  plan  and  section  in  Fig.  4. 

The  population  of  the  borough  at  the  last 
census  was  12,000.  Assuming  the  daily  per 
capita  consumption  of  water,  including  trade 
wastes  at  65  gals.,  the  total  daily  flow  is  780  - 
000  gals.  A  large  part  of  the  sewage  wij 
have  to  travel  about  2  miles  to  the  disposal 
plant  The  grade  in  the  main  sewers  will  give 
a  velocity  of  2V2  ft.  per  sec,  or  a  rate  of  flow 
which  will  take  from  1  to  2  hours  for  the 
sewage  to  pass  through  the  sewers.  Hence 
the  flow  of  the  sewage  may  be  considered  as 
covering  practically  a  period  of  20  hours iper 
day,  which  gives  an  average  flow  of  d9.00l> 
gals'  per  hr.l  with  a  possible  maximum  flow 
of  58,000  gals,  per  hr..  or  nearly  1,000  gals  per 
minute.  .. 

The  12-in.  inverted  siphon  line  will  deliver 
1,000  gals,  per  min.  at  a  velocity  of  2.84  ft. 
per  sec.  with  a  loss  of  head  due  to  friction 

<>f  2.7  ft.  ,    ,  .    .  t. 

The  collecting  well  at  the  lower  end  of  the 
siphon  is  rectangular  in  plan,  as  shown  in  Fig. 
4  and  has  an  average  width  of  14  tt..  and  an 
average  length  of  21  it.,  and  a  working  depth 
()f  :i>  .  ft.  The  total  depth  of  the  well  is  0 
ft,  making  the  sewage  capacity  at  the  work- 
ing depth  8.300  gals  .  equivalent  to  a  maximum 
(low  of  about  8  minutes.  The  maximum  carry-; 
mg  capacit\  of  the  well  is.  however,  at  a  dcpth| 
of  (i  ft..  15.120  gals.,  equivalent  to  the  max- 
imum flow  for  15  minutes.  . 

I,,  one  coiner  of  the  collecting  well  is  lo- 
cated a  suction  well.  5  ft    square,  and  7^  ft. 

deeper  than  the  floor  of  the  collecting  well 

1  he  inverted  siphon  is  laid  111  a  straight  hilt 
from  |ln-  junction  manhole  lo  the  bottom  oi 
the  Miction  well,  and  ha-  a  uniformly  descend- 
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:  grade  between  the  creek  and  the  well. 
The  suction  well  and  the  collecting  well 
•m  one  leg  of  the  inverted  siphon,  the  top 


both  ends  of  the  settling  tanks,  and  is  equipped 
with  sluice  gates  set  in  a  manhole,  so  that  the 
sewage  may  be  passed  in  at  either  end  and 


Natural  Surface 


'--  Bottom  of  Excavation 


sides  do  not  meet  at  the  apex,  but  form  an 
opening  of  8  ins.  next  to  each  side  of  a  wedge- 
shaped  beam,  running  along  the  center  line  of 
the  tanks.  The  openings  allow  the  sludge  set- 
tling on  the  sides  to  slide  down  into  the  sludge 


Fig.  2 — Plan  and  Elevation  of  Main  Sewer  Crossing   Falling   Spring  Creek. 


the  well  and  the  flow  line  of  the  main  sewer 
the  junction  manhole  will  be  at  the  same 
;vation,  and  the  height  of  the  sewage  in  the 
llecting  well  when  No.  1  pump  starts  is  2.5 
lower  than  the  flow  line  of  the  main  sewer 
the  junction  manhole,  or  practically  the  loss 
head  in  friction  through  the  siphon. 
There  are  two  motor-driven  centrifugal 
imps  installed  in  the  pump  house,  adjoining 
e  collecting  well,  and  one  driven  by  a  gaso- 
le  engine.  Each  pump  is  connected  with  the 
ction  well  at  the  bottom,  and  the  capacity  of 
ch  pump  and  motor  is  sufficient  to  lift  1,000 
Is.  per  min.  from  the  suction  well,  and  force 
against  a  total  head  of  22  ft.  through  900 
.  of  16-in.  cast  iron  force  main  to  the  dis- 
isal  plant.  The  usual  average  working  head 
r  the  pumps  is  11%  ft. 
The  self-starters  with  which  each  motor- 
iven  pump  is  equipped  will  set  No.  1  pump 
motion  when  the  top  of  the  sewage  in  the 
'llecting  well  is  2y2  ft.  below  the  flow  line 
'  the  main  sewer  at  the  junction  manhole, 
id  the  same  mechanism  will  stop  the  pump 
hen  the  level  of  the  sewage  is  the  same  as 
e  floor  of  the  collecting  well.  If  the  flow 
'  sewage  should  at  any  time  be  greater  than 
500  gals,  per  min.,  or  should  rise  to  a  point 
ins.  higher  than  where  No.  1  nump  starts, 
o.  2  pump  would  be  thrown  into  operation 
I  the  self-starters  and  would  stop  when  the 
vel  of  the  sewage  is  1%  ft.  above  the  floor 
:  the  collecting  well.  The  suction  well  and 
le  siphon  line  will  be  pumped  out  completely 
)out  once  each  dav.  To  accomplish  this  the 
Dod  switch  must  be  set  by  hand  bv  the  at- 
ndant. 

The  pump  house  inside  dimensions  are  \2l/> 
I  by  26  ft.  It  is  constructed  of  concrete  and 
jllow  tile  block  throughout,  making  the  en- 
re  building  fireproof.  It  has  two  floors,  the 
iwer  one  for  the  pumps  and  the  upper  for 
le  motors  and  engines. 

DISPOSAL  WORKS. 

The  disposal  plant  consists  of  two  settling 
inks,  dosing  chamber,  sprinkling  filter  bed, 
:condary  settling  tank,  and  sand  filter  for 
udge.  The  general  plan  of  the  works  is 
lown  in  Fig.  5. 

The  settling  tanks  are  of  the  Emscher  tyne 
Dr.  Imhoff's  patent),  circular  in  plan,  built 
i  pairs,  and  to  be  used  in  series.  The  ex- 
■eme  depth  of  each  tank  is  26  ft.  4  ins.  below 
le  weir  line.  The  diameter  of  the  sludge 
Dmpartment  is  26  ft.  and  the  extreme  width 
t  the  top  is  36  ft.  The  settling  compartment 
i  28  ft.  wide  at  the  top,  has  an  extreme  length 
i  plan  of  69  ft.,  and  has  a  depth  below 
rater  line  of  16  ft.  9  ins.  The  capacity  of  this 
ompartment  is  approximately  17,000  cu.  ft., 
r  2  hrs.  10  mins.  flow  at  the  maximum  flow 
f  1,000  gals,  per  min. 

The  sewage  enters  the  settling  tanks  through 
our  submerged  inlets,  passes  under  a  wooden 
affle  in  each  tank,  over  a  weir  between  the 
wo  tanks,  and  out  through  four  submerged 
Utlets  to  the  channel  and  pipe  line  leading  to 
he  siphon  chamber.    The  force  main  leads  to 


discharged  at  the  opposite  end.  The  purpose 
is  to  reverse  the  flow  at  regular  intervals,  so 
each  sludge  compartment  will  receive  the  same 
amount  of  sludge.  The  channel  between  the 
two  tanks  may  also  be  opened  and  only  one 
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Fig.  3 — Section  of  Trench  Showing  Under 
Drain. 


well,  and  the  base  of  the  wedge-shaped  beam 
prevents  the  gases  arising  from  decomposition 
to  go  up  through  fresh  sewage,  but  they  are 
deflected  and  pass  up  through  the  sludge  com- 


16  U  Pumping . ill  Siphon  L  ine  to  Junction 


Mainto  Disposal  Plant 


Manhole 


Natural 
Surface 

fl^raiJ»--.'.V-   No?    "  5f0P5  Here 


EngKontg 


Section  CC 

Fig.  4 — Plan  and  Section   of  Pump  House  and  Collecting  Well. 


tank  used.  Figs.  6,  7  and  8  show  plan,  sec- 
tions and  details  of  the  tanks. 

The  floor  of  the  settling  compartment  makes 
an  angle  of  4o°  with  the  horizontal,  sloping 
from  both  sides  down  toward  the  longer  axis 
of  the  tanks,  as  shown  in  Fig.  7.    The  sloping 


partment  and  out  through  openings  on  the 
sides  of  the  settling  compartment. 

The  floor  of  each  sludge  compartment  or 
well  is  an  inverted  cone.  The  sludge  is  re- 
moved through  a  cast  iron  sludge  removal 
pipe,  set  in  the  wall  at  the  apex  as  shown  in 
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Fig.  8.  The  head  of  water  available  for  forcing  on  the  sludge  bed,  and  the  sewage  by-passed  to  body  of  the  bed,  about  3  ft.  below  the  surfac 
out  the  sludge  is  10  ft.    The  discharge  end  of     the  nozzles.  of  the  stone.    Each  lateral  pipe  has  a  valv 

the  sludge  removal  pipe  is  placed  in  manholes        The  sprinkling  filter  bed,  shown  in  plan,  sec-     inserted  near  the  feed  pipe  so  any  line  of  noz 

zles  may  be  cut  off  at  will.'  The  spacing  be 
tween  the  lateral  pipes  is  11  ft.  3  ins.,  center  ti 
center,  and  the  spacing  of  the  riser  pipes  whicl 
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Fig.  5 — Outline    Plan   of  Sewage   Disposal  Works  at  Chambersburg,  Pa. 


Fig.  7 — One-half  Section  on  AA  of  Fig.  6. 


on  a  10-in.  terra  cotta  drain  leading  to  the 
sand  filter  for  sludge.  The  sludge  wells  have 
a  capacity  of  4  months  for  12,000  people. 

The  dosing  chamber,  shown  in  plan  and  sec- 
tion in  Fig.  9,  has  a  capacity  of  9,000  gals,  and 
is  fitted  with  an  automatic  flushing  siphon 
capable  of  delivering  sewage  to  the  nozzles  at 


tions  and  details  in  Figs.  10  and  11,  has  an 
area  of  0.46  acres,  and  is  160  ft.  3  ins.  long 
and  125  ft.  wide  on  top.  The  bed  is  of  such 
size  that  it  will  be  dosed  at  the  rate  of  1,700,- 
000  gals,  per  24  hrs.,  at  the  maximum  rate  of 
flow.  A  cast  iron  feed  pipe  18  ins.  in  diameter 
(but  terminating  in  14-in.  pipe)  leads  from  the 
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Fig.  6 — Primary   Settling  Tanks. 


tin    i. iti-  of  J.OOO  «;ils.  per  nun    for  the  head  siphon  chamber  to  and  along  the  upper  side 

it    nk'  from  .'>  ft    to  1M  ins.  above  the  orifice  of  the  lied     From  the  feed  main  cast  iron  lat- 

..i  ill'  nozzles   I'lpuiK  ami  valws  are  to  he  pro-  eral   distributing   pipes,   beginning   with  8-in. 

vided,  so  Hi.  do  in;-  i  hamher  may  he  emptied  and  ending  with  li  in.,  are  laid  through  the 


feed  the  nozzles  is  13  ft.,  center  to  center: 
There  are  126  full  and  14  half  nozzles  of  the 
Taylor  type. 

The  filtering  material  is  crushed  limestone 
1%  to  4-in.  sizes,  carefully  cleaned  and  spreaC 
to  a  depth  of  6  ft.  at  the  upper  end,  6  ft.  9  ins: 
at  the  lower  end,  next  to  the  collecting  chan- 
nel. The  outside  supporting  walls  on  three! 
sides  are  to  be  of  rough  stone  laid  up  dry.  On1 
the  upper  side  there  is  a  light  concrete  wall 
which  acts  merely  as  a  dividing  wall  between 
the  earth  and  crushed  stone.  The  floor  and 
collecting  channels  are  of  concrete.  The  un- 
derdrains  are  made  of  cement  and  sand.  The 
design  provides  ample  openings  for  ventila- 
tion through  the  stone,  and,  in  addition,  each 
row  of  tile  is  ventilated  at  the  upper  end  by  a 
3-in,  terra  cotta  pipe  brought  to  the  surface. 
Flushing  may  also  be  done  through  these 
vents. 

The  effluent  from  the  sprinkling  filter  is  col- 
lected by  a  concrete  open  channel  at  the  lower 
side,  and  is  conducted  to  three  small  settling 
tanks  having  a  combined  capacity  of  about 
•15, IKK)  gals.    These  secondary  settling  tanks 
are  shown  in  plan,  sections  and  details  in  Fig. 
12.    The  tanks  are  lf>  ft.  wide,  50  ft.  long  and 
AV2  ft.  deep.    The  floor  slopes  to  sumps,  from 
which   the   sludge   is   forced  out  through  a  | 
sludge  pipe  to  the  sand  filter  by  the  head  of  • 
water  that  may  be  obtained  by  tilling  a  tank.  | 
The  top  of  the  walls  of  the  channel  and  sec-  I 
ond  settling  tank  is  above  the  level  of  high 
water.    The  effluent  from  the  sand  filter  and 
the  secondary  settling  tanks  is  discharged  in  I 
deep  water  in  the  creek.    The  sand  filters  are  j 
shown  in  plan,  section  and  details  in  Fig.  13. 

A  chemical  dosing  house  can  at  any  time  be  l 
constructed   on   the   lower  side  of  the  sprin-'l 
kling  filter  and  the  effluent  treated  with  some 
disinfectant    before    it    reaches   the  secondary 
settling  tanks. 

The  purification 
Pitl  Construction 
K.  I  lodge  was  tin- 
on  the  work  and 
general  foreman. 


works  were  built  by  the 
Co.  of  1'ittshurg.  Mr.  J. 
contractor's  supet intendent 
Morgan  Leonard  was  the 
The  sewer  svsteni  and  the 


purification  works  were  designed  by  Mr.  Chas. 
F.  Mebus  of  tin-  linn  of  Mbright  &  Melius,  of 

Philadelphia 
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["he  primary  settling  tanks,  shown  in  Fig. 
were  designed  according  to  the  patents  of 
.  Karl  Imhoff  of  Essen,  Germany.  This 
w  also  shows  the  sprinkling  filter  beds  to 


107  C  Pipe- 


dosing  chamber  roof,  floors  and  channels  was 
mixed  in  the  proportion  of  1:2:4.  Concrete 
for  scum  boards  and  diaphragm  walls,  sep- 
arating the  sludge  and  sewage  compartments, 
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trial  cars  and  tracks.  The  top  level  of  the 
media  was  fixed  at  6  ins.  below  the  orifices  of 
the  nozzles. 

The  sand  filters  for  sludge  are  rectangular 
in  plan  and  are  GO  ft.  by  90  ft.,  inside  bottom 
dimensions.  The  sides  are  earth  embank- 
ments with  slopes  of  2  to  1.  The  soil  was 
removed  from  the  natural  surface  before  the 
embankments  were  made.  The  embankments 
were  built  in  6-in.  layers  which  were  thorough- 
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Fig.    8 — Section    CT    of  Fig.    6,    Showing  Sludge  Removal  Pipes. 


Fig.  11 — Sprinkling  Filter  Bed  Details. 


left  of  the  tanks.  Fig.  15  is  a  closer  view 
the  sprinkling  filter  bed  taken  before  the 
:r  stone  was  placed.    The  arrangement  of 

feed  and  riser  pipes  and  the  underdrains 
shown  clearly.  The  view  also  shows  the 
tractor's  plant  for  crushing  stone  and  mix- 
concrete.  The  crushed  stone  was  dis- 
rged  by  gravity  from  the  crusher  bins,  at 
1,  either  directly  into  industrial  dump  cars 
I  thence  as  filter  stone  into  the  sprinkling 
:r  bed,  or  it  was  discharged  into  the  con- 
te  mixer,  thence  into  industrial  cars,  and 
iveyed  to  the  concrete  forms.  A  closer 
w  of  the  underdrains  of  the  sprinkling  fil- 

is  shown  in  Fig.  16. 

'he  concrete  forms  used  for  the  various 
ts  of  the  disposal  works  were  built  of  iy2- 
plank.    The  inside  surfaces  of  the  tanks. 
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|.  9 — Inside  Plan  and  Section  of  Dosing 
Chamber. 


was  mixed  in  the  proportion  1 :2 :3.  In  the 
latter  mix  the  size  of  the  stone  did  not  ex- 
ceed %  in.  The  proportions  used  in  the  con- 
crete for  the  sprinkling  filter  bed  was  1 :2%  :5. 

Three-in.  riser  pipes  are  set  in  the  6-in.  and 
8-in.  distributing  pipes  in  the  filtering  mate- 
rial.   Bronze  nozzles  of  the  Taylor  type  for 


ly  compacted  by  rolling.  The  floor  of  the 
sludge  bed  is  ridged  and  the  6-in.  terra  cotta 
drain  pipes  are  laid  in  the  troughs.  The  un- 
derdrains are  laid  to  grade.  A  layer  of  crushed 
stone,  size  1%-in.,  was  laid  over  the  floor  of 
the  sand  bed  so  as  to  fill  the  valleys  between 
the  ridges.    On  top  of  the  lj^-in.  stone  a  3-in. 
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Fig.     10 — Cne-half    Plan    and    Section    of  Sprinkling  Filter  Bed. 


t  and  dosing  chambers  and  channels  were 
shed  smooth.  The  smooth  surface  was  ob- 
led  by  spading  the  concrete  next  to  the 
ms.  No  plastering  was  done.  The  con- 
te  for  the  main  walls  of  the  settling  tanks, 


hexagonal  areas  were  used.  The  sprinkling 
filter  stone  varies  in  size  from  ins.  to  3 
ins.  This  material  was  properly  cleaned  and 
screened.  No  teaming  was  allowed  over  the 
filter  bed,  the  media  being  placed  from  indus- 


layer  of  smaller  stone,  varying  in  size  from 
M  to  %  in.,  was  spread.   On  top  of  this  small- 
er layer  of  stone  a  layer  of  coarse,  clean  sand 
was  spread  to  the  height  shown  in  Fig.  13. 
The  reserve  gasoline  engine  in  the  pump- 
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house  is  of  sufficient  size  to  operate  the  third 
pump  at  its  full  capacity  of  60,000  gals,  per  hr. 
when  pumping  from  the  bottom  of  the  collect- 
ing well  to  the  primary  settling  tanks. 

Discussion  on  the   Going   Value  of 
Water  Works. 

In  our  issue  of  March  29,  1911,  we  printed 
in  full  the  very  important  paper  on  The  Go- 
ing Value  of  Water  Works,  by  Mr.  Leonard 
Metcalf  and  Mr.  John  W.  Alvord.  The  dis- 
cussion following  this  paper  appears  in  the 
Transactions  of  the  American  Society  of 
Civil  Engineers,  Vol.  LXXIII,  p.  32C,  and 
from  it  we  take  the  discussion  by  Mr.  Hal- 
bert  P.  Gillette  and  the  rejoinder  by  the  au- 
thors of  the  paper. 

Discussion  by  H.  P.  Gillette. — First,  a  pub- 
lic service  corporation  is  entitled  to  a  fair  re- 
turn on  its  investment  and  for  its  managerial 
services  throughout  the  entire  period  of  those 
services. 

one  of  the  authors  has  himself  proved  else- 
where with  admirable  thoroughness,  is  more 
expensive  than  wholesale  construction — often 
very  much  more  so.  Not  only  is  the  unit 
cost  of  labor  higher  on  small  jobs,  but  freight 
rates  on  less  than  car-load  lots,  and  prices 
of  materials  on  small  orders,  are  higher. 
Therefore,  even  though  the  daily  rate  of 
wages  and  the  base  price  of  materials  re- 
main stationary,  the  unit  costs  of  construc- 
tion on  a  plant  built  piecemeal  are  necessar- 
ily much  higher  than  on  one  built  all  at  one 
time.  If  engineers  adopt  the  second  premise, 
therefore,  they  will  assign  values  to  the  exist- 
ing property  of  public  service  corporations 
far  below  the  cost  of  production,  for  the  sec- 
ond premise  prevents  consideration  of  the  ac- 
tual conditions  of  original  construction. 

A  street  railway  exists  in  a  city  where  heavy 
cuts  and  fills  were  made  by  the  railway  in 
building  its  lines  into  the  suburbs.  Subsequent- 
ly, large  areas  of  the  city  were  regraded,  great 
hills  being  cut  down  and  valleys  filled.  This 
street  railway  paid  vast  sums  for  its  original 
grading  and  for  the  re-grading.  Yet,  if  an 
appraiser  should  look  at  the  problem  of  ap- 
praisal as  one  of  ascertaining  the  "cost  of  re- 


consider what  allowance  an  appraiser  should 
make  for  clearing  and  grubbing  a  reservoir 
site  and  the  right  of  way  for  a  flume  and 
pipe-line.  Today  trees  are  still  standing  along 
the  right  of  way,  but  a  few  years  hence  they 
may  be  entirely  gone,  and  nothing  may  re- 


itself  for  all  expenditures  upon  which  it  cai 
not  expect  repayment  from  the  public  whi 
the  day  shall  come  that  the  public  shall  ha\ 
the  corporation  by  the  throat.  What  wou 
naturally  follow  if  every  corporation  raisi 
its  rates  enough  to  provide  sinking  funds  f 
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13 — One-half  Plan 


of  Sand  Filter  for  Sludge. 


main  to  show  the  original  cost  of  clearing. 
Because  the  trees  are  gone,  shall  the  appraiser 
omit  this  item  of  actual  cost  of  producing 
the  plant?  If  he  does,  he  will  not  reproduce 
that  plant  at  all  in  his  estimate,  but  will  pro- 
duce some  hypothetical  plant.  Many  specific 
instances  occur  to  the  writer  illustrative  of 
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Fig.  12 — Plan  and  Details  of  Second  Settling  Tanks. 


production  under  present  conditions"  only,  he  the  general 

would  exi  hide  all  this  grading  cost,  and  would  likely  to  he 

become  the  instrument  by  which  nothing  short  lion  unless 

of  highway  robbery  would  be  perpetrated  on  with  th 

the  street  railway  corporation.  of  the 

To  rite  another  example  from  the  writer'*  he    made,  o 

reeent    experience   in   appraisal   work,   let    us  should  have 


proposition,  that  no  appraisal  is 
fair  to  a  public  service  corpora- 
tile    appraiser    becomes  familiar 
entire  financial  and  physical  history 
rporation  property.    Contention  maj 
of    course,   that    every  corporation 
le  enough  profit  to  reimburse 


enable  it  to  recoup  for  every  such  expendi 
true?  Without  question,  the  courts  woul 
then  be  forced  to  maintain  the  justice  of  sue, 
an  increase  in  rates  or  lay  down  the  rul 
that  the  public  should  not  be  burdened  wit: 
the  higher  rates,  but  should  be  prepared 
pay  the  actual  cost  of  the  plant  and  of  it 
development  expense,  in  the  event  of  its  ulti 
mate  purchase.  In  fact,  the  writer  confident! 
expects  this  latter  proposition  to  become  th 
universal  law. 

Adopting,  as  the  writer  does,  the  firS 
premise,  namely,  that  a  public  service  corpq 
ration  is  entitled  to  a  fair  return  on  its  in 
vestment  and  for  its  managerial  services,  mos 
of  the  perplexities  confronting  an  appraiser 
vanish.  It  follows  logically  that  the  appraise 
must  base  his  appraisal  on  the  actual  condi 
tions  under  which  the  property  was  built,  am 
operated.  If  trees  were  cleared,  then  he  mus 
allow  for  the  cost  of  clearing,  although  no 
a  tree  may  now  be  standing.  If  streets  wer< 
graded,  then  that  grading  must  be  estimated 
though  today  the  entire  city  is  as  level  as 
floor.  If  quicksand  was  encountered  in  lay 
ing  a  pipe-line,  then  the  added  cost  of  exca 
vating  it  must  be  allowed,  even  though  sub 
sequent  works  have  drained  the  line  so  thai 
it  no  longer  has  a  yard  of  quicksand, 
money  was  spent  to  educate  the  public  to  tht 
use  of  the  commodity  sold  by  the  corporation 
then  that  money  is  a  development  expensi 
which  must  be  allowed,  even  though  the  ex-: 
pense  would  not  now  be  incurred  by  a  new 
corporation  of  like  character.  If  the  corpora- 
tion has  built  railwav  lines  to  develop  a  coun- 
try, and  has  not  only  spent  money  to  get  peo 
pie  to  settle  there,  hut  has  experienced  defi- 
cits below  a  fair  return  on  its  investment 
until  the  country  has  become  sufficiently  popu- 
lated, then  this  development  expense  musi 
be  allowed.  In  brief,  the  entire  history  orj 
the  public  utility  must  come  within  the  ap- 
praiser's knowledge  and  consideration. 

The  writer  has  elsewhere  given  reasons 
for  preferring  the  use  of  the  term,  "develop- 
ment expense,"  to  "going  value."  The  latter 
conveys  entirely  different  meanings  to  differ- 
ent men.  and  it  is  not  likely  that  any  unan- 
imity will  ever  he  reached.  The  writer  haf 
defined  development  expense  as  being  the 
cumulative  deficits  below  a  "fair  return"  up 
to  the  point   when  a  "fair   return"   is  there 
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ter  obtained.  It  is  the  sequel  to  interest 
iring  construction.  In  fact,  it  is  perfectly 
jical  not  to  consider  interest  during  con- 


corporations  ;  and  second,  because  it  intro- 
duces a  competitive  condition  at  the  time  of 
appraisal,  although   a  monopolistic  condition 


Fio.  14 — View  of  Imhoff    Tanks  at  Cham  bersburg. 


ruction  as  a  separate  item  of  expense,  but 
regard  the  development  period  as  starting 
l  the  very  day  the  first  money  is  spent  for 
ganization  or  construction.  The  deficit  of 
ch  year  should  be  added  to  the  construction 
>st  of  that  year,  and  this  sum  should  be 
Ided  to  the  total  plant  account  at  the  end  of 
e  previous  year. 

In  the  discussion  of  Mr.  Riggs'  paper  on 
["he  Valuation  of  Public  Service  Corpora- 
Mi  Property,"*  the  writer  has  already  out- 
ied  at  some  length  the  reasons  for  develop- 
ent  expense,  and  the  methods  by  which  it 
determined. 

The  writer  has  noted  with  great  interest 
e  recent  decisions  of  the  Wisconsin  Public 
ervice  Commission,  whereby,  as  he  infers,  it 
is  practically  been  decided  to  adopt  the 
ethod  of  determining  development  expense 
'om  the  deficits  deduced  from  the  accounting 
icords  of  public  service  corporations.  This 
a  most  important  step  in  the  march  of 
•ogress  toward  a  rational  and  just  solution 
E  appraisal  problems  by  public  service  com- 
issions.  The  authors  fail  to  concur  in  this 
mclusion  because  they  have  adopted  a  the- 
ry  which  rests  on  the  assumption  that  com- 
stitive  conditions  shall  determine  the  value 
f  public  utilities.  The  writer  cannot  accept 
ich  a  theory,  first,  because  it  violates  the 
rinciples  of  pure  justice   to  public  service 

•Transactions  Am.  Soe.  C.  E..  Vol.  LXXII,  p. 
i5. 


has  existed  up  to  that  time,  and  yet  one  in 
which  the  monopolist  has  not  had  entire  free- 


usually  been  limited  as  to  rate  charges,  and 
held  to  many  other  limiting  conditions  de- 
fined in  its  contract  with  the  city,  namely, 
the  franchise.  It  has  not  then  been  free,  but 
has  been  an  agent  under  restraint.  As  such 
an  agent,  therefore,  it  owes  the  public  a  serv- 
ice which,  at  times,  must  be  given  even  at  a 
temporary  loss,  such  as  when  new  pipe-lines 
are  extended  into  sparsely  settled  districts. 
In  return,  however,  the  public  owes  to  this 
same  agent  far  more  than  it  would  owe  to  an 
itinerant  peddler  on  its  streets,  for  it  owes 
this  agent  a  fair  compensation  for  its  serv- 
ices from  the  beginning  to  the  end  of  its 
franchise,  and,  at  the  end,  it  owes  such  defi- 
ciency in  the  compensation  as  is  represented 
in  the  money  invested  in  the  existing  plant 
and  in  developing  the  business  possessed  by 
that  plant. 

The  writer  believes  that  this  is  the  view 
which  most  appraising  engineers  would  gladly 
take,  were  they  entirely  free  from  the  effect 
of  that  force  called  "public  opinion."  In  the 
water-works  field,  "public  opinion"  has  been 
abnormally  strong,  and  has  led  to  several 
Court  decisions  which,  eventually,  will  be  re- 
garded as  unfair.  In  the  railway  field,  public 
opinion  has  not  yet  affected  the  higher  Courts 
to  any  degree,  and  there  has  been  a  greater 
measure  of  justice  there  in  consequence.  The 
celebrated  decision  of  the  Supreme  Court  in 
the  Nebraska  railway  case  of  Smythe  vs. 
Ames  still  remains  the  standard  by  which  the 
judgment  of  the  most  enlightened  of  the 
State  railway  commissions  is  guided.    In  that 


Fig.   16 — Sprinkling    Filter   Piping   and  Drains. 


dom  of  action.  The  monopolist — the  w 
jrompany  in   the  case  under  discussion— 


ater 
has 
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case,  the  Court  held — and  the  principles  are 
equallv  applicable  to  water-works — that  a  rate- 
making  commission  must  ascertain  the  actual 
cost  of  construction,  the  cost  of  reproduction 
new,  the  present  value;  the  amount  and  value 
of  stocks  and  bonds  outstanding,  and  several 
other  specified  factors ;  and  it  was  careful  to 
add  that  still  other  factors  might  properly  be 
needed  to  guide  the  rate-regulating  body. 

It  is  evident  that  the  Courts  themselves  are 
not  as  yet  wholly  clear  on  the  theories  of  ap- 
praisals, to  say  nothing  of  the  more  complex 
theories  of  rate-making.  The  writer  believes, 
therefore,  that  one  of  the  important  func- 
tions of  appraising  engineers  is  to  enlighten 
the  Courts  on  the  facts  and  theories.  He 
agrees  heartily  with  the  authors  that  it  is 
distinctly  the  engineer's  function  to  determine 
the  going  value  or  development  expense.  He 
concedes  that  the  authors  have  worked  out 
an  admirable  solution  of  the  problem,  based 
on  their  fundamental  theory  of  appraisal,  but 
he  contends  that  the  theory  is  wrong  in  prin- 
ciple, and  can  never  prevail  long  in  a  com- 
munity which  follows  the  golden  rule  in  its 
dealings  with  its  agents,  the  public  service 
corporations. 

Leonard  Metealf  and  John  IV.  Alvord, 
Members. — The  writers  recognize  clearly  and 
admit  frankly  that  no  single  method  of  val- 
uation can  determine  value  in  all  cases.  There 
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are  always  many  modifying  conditions  and 
local  circumstances  which  have  an  important 
bearing  on  the  valuation  of  any  plant. 
Breadth  of  engineering  experience,  due  ap- 
preciation of  the  commercial  and  financial 
sides  of  the  problem,  coupled  with  a  desire 
to  see  full  justice  done  to  both  parties,  are 
the  only  safeguards  to  the  judicial  analysis 
of  any  problem  in  valuation.  It  must  also  be 
recognized  that  the  determination  of  going 
value,  or  development  expense,  involves  the 
determination  of  but  one  element  of  the  total 
value,  and,  while  the  writers  believe  that  the 
going  value  of  a  plant  is  always  a  positive 
one,  they  are  of  the  opinion  that  there  are 
many  cases  where  the  commercial,  or  true, 
value  of  the  property  may  not  be  as  great 
as  the  several  elements  of  value  entering  into 
the  property,  separately  appraised.  No  value 
is  complete  until  the  final  summing  up  has 
been  made  and  the  value  as  a  whole  has  been 
judicially  weiehed  and  gauged  by  the  several 
available  standards  of  length  which  the  par- 
ticular problem  under  investigation  may  seem 
to  make  applicable. 

As  far  as  the  comparative  method  of  deter- 
mining going  value  is  concerned,  the  writers 
do  not  contend  that  this  method  of  analysis 
is  infallible;  indeed,  they  have  seen  it  badly 
abused  in  its  application  by  engineers  playing 
the  role  of  advocate  rather  than  disinterested 
expert  or  judge.  Nevertheless,  they  have 
found  the  method  of  analysis  helpful  as  an 
aid  in  forming  judgment,  and  have  seen 
many  cases  where  its  application  in  the  hands 
of  fair-minded  men,  called  in  by  opposing 
interests,  has  led  to  very  similar  results — 
results  which  apparently  satisfied  the  judg- 
ment of  counsel  and  of  the  tribunal  passing 
on  the  case,  as  well  as  that  of  the  experts 
presenting  them. 

While  the  casual  reader  would  be  likely  to 
infer  from  Mr.  Gillette's  discussion  that  his 
results  would  probably  be  very  divergent 
from  those  obtained  by  the  comparative  meth- 
od, the  writers  apprehend  that  in  the  final 
analysis  the  results  might  not  be  very  dif- 
ferent. One  of  the  chief  difficulties  with 
which  appraisers  usually  meet  (particularly  in 
evaluations  by  the  court)  is  that  no  continu- 
ous record  of  past  operations  is  available. 


Within  the  experience  of  the  writers,  this 
has  almost  alwavs  been  the  case.  Under  such 
circumstances,  obviously,  Mr.  Gillette's  meth- 
od, or  that  of  the  Wisconsin  Railroad  Com- 
mission, is  impossible  of  application:  but  even 
in  those  cases  where  full  records  are  avail- 
able, the  analysis  of  the  past  records  (with 
all  the  errors  in  methods  of  accounting,  which 
are  likely  to  creep  into  the  management  of 
properties  of  this  sort)  is  no  easy  matter,  and 
may  involve  quite  as  great  uncertainties  as 
the  determination  of  the  fair  reproduction 
cost  of  the  property. 

The  writers  cannot  accept  Mr.  Gillett's 
statement  of  their  position  as  being  either 
fair  or  sound,  though  they  are  of  the  opin- 
ion that  the  results  to  be  obtained  by  either 
of  these  methods  would  not  be  very  far 
apart. 

There  is  no  doubt  that  the  introduction  of 
public  service  commissions,  or  government 
control  of  quasi-municipal  corporations,  will 
lead  to  radical  changes  in  methods  of  opera- 
tion, as  well  as  methods  of  valuation,  and 
while  it  is,  of  course,  desirable  that  engineers 
should  do  all  that  they  can  to  outline  sound 
principles  of  valuation,  it  is  not  possible  for 
them  to  ignore  the  existing  laws  relating  to 
that  subject,  as  interpreted  by  counsel  and 
court,  and  certainly  no  engineer  would  be 
justified  in  jeopardinzin°-  his  client's  inter- 
ests of  ignoring  any  existing  limitations  of 
this  sort.  The  writers  believe  that  we  are 
approaching  a  condition  such  as  that  which 
Mr.  Gillette  describes,  but  there  can  be  no 
doubt  that  the  courts  have  laid  down  the  rule 
that  original  cost  is  not  of  controlling  im- 
portance, and  any  engineer  who  bases  his 
judgment  of  value  of  such  properties  solely 
on  such  an  analysis  or  criterion  may  give  his 
clients  advice  which  may  cause  them  serious 
financial  loss.  Mr.  Gillette  says  that  he 
conceives  that  the  authors'  "comparative  meth- 
od" is  really  not  one  which  involves  an  appraisal 
of  the  cost  of  reproducing  an  existing  water- 
works, but  tha-t  it  involves  producing  a  hypo- 
thetical water-works,  similar  to  the  existing  one. 
and,  if  carried  to  its  logical  conclusion,  should 
involve  designing  an  entirely  new  plant,  for  the 
question  is  then  not  primarily  one  of  physical 
entities  possessed  by  the  existing  plant,  but  of 
the  service  which  it  renders." 

In  this  he  is  wholly  wrong,  if  he  is  seek- 
ing to  interpret  the  actual  views  of  the  writers, 


for  the  courts  have  clearly  laid  down  the  rule 
that  the  existing  property  shall  be  valued,  and 
not  an  equally  efficient  plant.  In  his  state- 1 
ment:  "If  engineers  adopt  the  second  premise, 
therefore,  they  will  assign  values  to  the  ex- 
isting property  of  public  service  corporations, 
far  below  the  cost  of  production,  for  the 
second  premise  prevents  consideration  of  the 
actual  conditions  of  original  construction,"' 
he  is  also  wrong.  Such  has  not  been  the  ex- 
perience of  the  writers,  even  as  judged  by- 
comparative  estimates  made  by  other  engi- 
neers on  the  same  or  the  opposite  side  of  the 
case  at  issue.  One  might  almost  question,  in- 
the  light  of  this  statement,  Mr.  Gillette's  un- 
derstanding, or  interpretation,  of  the  mean- 
ing of  the  phrase  "reproduction  cost." 

The  writers  agree  heartily  with  Mr.  Gil- 
lette's statement  as  to  the  bearing  which  the 
history  and  experience  of  the  works  in  ques- 
tion should  have  on  the  estimates  of  cost  of 
its  production  or  reproduction.  Why  shouldl 
not  the  same  consideration  be  given  to  orig- 
inal conditions  under  the  reproduction  cost 
theory  as  under  the  original  production  cost 
theory?  Without  going  into  detail,  it  is  per- 
haps sufficient  to  state  that,  in  a  recent  joint 
valuation  by  the  authors,  the  very  elements 
which  Mr.  Gillette  says  should  be  included 
in  valuation,  and  could  not  be  included  under 
the  reoroduction  cost  theory,  were  included! 
by  the  writers,  as,  for  instance,  the  removal1 
of  heavy  earth  embankments,  the  existence 
of  which  cannot  be  wholly  traced  today ;  the- 
removal  of  trees,  and  the  removal  of  houses 
and  buildings.  The  writers  conceive  that  the 
past  history  of  the  works  and  of  their  con- 
struction is  of  the  utmost  importance  to  the 
appraiser,  if  he  would  render  fair  judgment 
on  the  value  of  the  property. 

As  long,  however,  as  the  courts  shall  ad- 
here to  their  past  view,  that  original  cost  is 
but  one  criterion  of  value  and  that  repro- 
duction cost  is  another,  there  would  seem  to 
be  as  great  justification  for  considering  the  I 
reproduction  cost  of  the  going  value  as  the 
reproduction    cost    of    the    physical  plant. 
Whether  the  going  value  be  treated  as  de-' 
velopment   expense   or  oging  value,  matters^ 
not,  provided  consideration  be  given  to  the 
cost  of  these  factors  in  the  upbuilding  or  op- 
eration of  any  public  service  corporation. 
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Design  for  and  Cost  of  Constructing  a 

Dike  and  Sluice  for  Tidal 

Marsh  Reclamation. 

The  accompanying  drawings  illustrate  a 
dike  and  sluice  construction  employed  in  re- 
claiming some  1,100  acres  of  tidal  marsh  land 
at  Herring  River  on  Cape  Cod.  The  informa- 
tion is  taken  from  a  report*  by  George  M. 
Warren,  Drainage  Engineer,  to  the  U.  S.  De- 
partment of  Agriculture.  The  work  was  done 
in  1908-9. 

General  Conditions. — Herring  River  has  a 
drainage  area  above  the  dike  of  9  square 
miles,  or  5,800  acres,  and  of  this  area  1,100 
acres,  including  water  surfaces,  are  marsh. 
The  marsh  land  lies  in  narrow  strips  of  per- 
haps 1,000  ft.  in  width  along  the  river  and  the 
three  principal  tidal  creeks  which  meander 
through  them.  The  adjacent  uplands  consist 
of  steep,  sandy,  almost  bare  hills,  sometimes 
rolling,  which,  long  since  deforested,  have 
barn  deprived  of  their  fertility  through  long- 
COntinued  erosion  by  wind  and  water.  The 
marsh  generally  is  close  to  mean  high  water 
level,  though  some  of  the  distant  parts  appear 
to  In   .i    mm  li  as  1  ft.  or  more  below. 

Inside  the  dike  is  a  natural  basin  which, 
with  creeks  running  into  it,  has  an  area  of 
about  HO  acres,  and  through  which  the  tide 

formerly  ebbed  and  flowed  for  upward  of  a 

mile  above  the  present  dike.  Above  this  the 
mar  In  w-re  considered  :is  brackish  or  fresh 
and  not  salt. 

The  ri\cr  at  the  dike  is  about  500  ft.  wide, 
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and  its  sandy  bottom  is  from  1  to  2  ft.  above 
mean  low  water  in  the  harbor.  At  low  tide 
on  Sept.  22,  1910,  when  it  was  said  that  about 
an  average  low  tide  prevailed,  there  were  10 
ins.  of  water  on  the  floor  of  the  sluice.  The 
mean  tidal  range  is  10.7  ft.,  the  spring  range 
12.3  ft.,  and  the  neap  range  9  ft. 

Dike  and  Sluice. — The  dike,  Figs.  1  to  4, 
is  a  sand  embankment  about  900  ft.  long 
and  22  ft.  wide  on  top,  and  has  side  slopes  of 
IV2  to  1..  The  crown  of  the  roadway  along 
the  top  is  at  grade  17.7  ft.  above  mean  low 
water,  or  about  7  ft.  above  ordinary  high 


about  3  cu.  yds.  capacity.  The  20-in.  gage 
track  was  laid  so  that  the  cars  ran  out  from 
the  pit  by  gravity ;  the  empty  cars  were  pushed 
back  on  the  level  track  along  the  dike  by  two 
men  and  drawn  up  the  grade  to  the  pit  by  a 
rope  and  hoisting  engine.  The  sand  was 
placed  at  a  labor  cost  of  about  8  cts.  per  cu- 
bic yard,  the  haul  being  about  450  ft. 

Along  the  center  line  of  the  dike  from  end 
to  end  4-in.  splined  spruce  sheeting  was  driv- 
en about  6  ft.  into  the  river  bed,  the  top  of 
the  sheeting  extending  nearly  to  the  top  of 
the  dike.    The  upstream  slope  of  the  dike  is. 


Marsh  l< 
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Fig.    1 — Longitudinal    Section    Through     Sluice,  Herring  River  Reclamation. 


tide.  The  maximum  bottom  width  is  about 
<iH  ft.  The  tiling  was  obtained  from  pits  in 
the  lulls  at  each  end  of  the  dike,  and  was 
htllled    in    automatic    side    dumping    cars  of 


protected  by  a  layer  of  noarsh  mud  and  ^ods 
3  ft  m  thickness,  while  the  downstream  slope, 
up  to  I  ft.  above  mean  high  water,  has  a 
heavy     IS  in.    granite    quarry    grout  facing 
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eked  by  a  6-in.  layer  of  granite  chips.  Some 
the  blocks  in  this  facing  weigh  upward  ot 

tons,  and  the  whole  construction  appears  to 
very  safe  and  durable.    Above  the  heavy 


cing  the  protection  is  the  same  as  on  the 
istream  slope.  The  top  of  the  dike  is  sur- 
ced  with  a  mixture  of  fine  sand  and  clay 
t,  and  is  sufficiently  compact  to  make  a  fair 
adway  for  light  teaming. 
The  sluice  is  about  52  ft.  long,  20.7  ft.  wide, 
d  the  floor  2  ft.  above  mean  low  water  out- 
ie.  It  has  three  flumes,  each  6  ft.  wide  and 
ft.  8  ins.  high  inside.  The  top  and  sides  are 
ngleaf  Georgia  pine,  8  ins.  in  thickness.  The 
lor  consists  of  four  8xl0-in.  hard  pine  lon- 
tudinal  mud  sills,  covered  with  Cx6-in.  hard 
ne  crosspieces,  close  laid,  which  in  turn  are 
vered  with  a  2-in.  hard-pine  flooring  laid 
igthwise  of  the  sluice.  Above  and  just  in 
ont  of  the  gates,  and  resting  on  10xl2-in. 
rd-pine  timbers  in  the  roof,  is  a  concrete 
ched  gate  chamber,  with  a  manhole  Al/2  ft 
uare  extending  to  the  top  of  the  dike,  where 
ere  is  plank  cover  set  flush  with  the  road- 
ly.  The  arch  is  12  ins.  thick,  semi-circular, 
d  has  a  span  of  8  ft.  6  ins.  The  gates  are 
ft.  1  in.  wide,  6  ft.  5  ins.  long,  and  3%  ins. 
ick,  of  longleaf  pine  and  bolted  with  Tobin 
onze  bolts.  Two  of  the  gates  are  of  the 
ring  type,  each  hung  with  three  heavy  pat- 
ted cast-iron  link  hinges  with  bronze  pins, 
id  counterweighted  by  a  system  of  weights 
id  pulleys.    The  third  gate,  intended  for  use 

emergencies,  or  for  allowing  the  passage 

fish,  is  an  ordinary  wooden  sluice  gate, 
ised  and  lowered  vertically  by  a  Tobin 
onze  screw  operated  by  a  crank  at  the  top 

the  dike.  The  leakage  past  the  gates  is 
ry  small.  The  three  gates,  including  hard- 
ire  and  frames  (except  the  frame  of  the 
ced  gate),  were  furnished  by  an  East  Bos- 
n  foundry  for  the  sum  of  $682.80. 
The  wing  bulkheads  are  of  spruce,  4  ins. 
ick,  with  hard-pine  splines. 
The  method  of  making  the  closure  in  the 
ver,  several  of  the  attempts  being  not  whol- 

successful,  is  thus  described  by  Mr.  F.  W. 


odgdon,  chief  engineer  of  the  Massachusetts 
arbor  and  Land  Commissioners,  under 
hose  direction  the  work  was  done : 
The  closure  was  made  at  low  tide  during  a 
mrse  of  neap  tides.  After  building  out  from 
>th  ends  until  a  gap  of  about  100  ft.  remained, 
le  sheeting  across  the  gap  was  driven  and  cut 
f  as  soon  as  driven  at  about  18  ins.  above  the 
ver  bottom  at  the  level  of  one  of  the  stringers 


used  as  a  frame  for  guiding  it.  The  pieces 
sawed  off  were  saved  to  be  replaced  and  spiked 
in  place  when  the  closure  was  made.  Then  the 
river  bottom  on  both  sides  was  protected  with 
sand  bags.    The  frame  for  guiding  the  sheeting 


was  then  strengthened  by  additional  piles  and 
stringers  and  was  braced  by  wire  guy  ropes 
from  the  heads  of  the  piles  to  other  piles  and 
heaps  of  quarry  grout  placed  about  100  ft.  above 
and  below  the  center  of  the  dike. 

At  low  tide  on  the  day  selected  the  pieces  of 
the  sheeting  which  had  been  cut  off  and  saved 
were  replaced  and  spiked  in  position,  closing  the 
gap  before  the  tide  rose  against  it.  Two  gangs 
of  four  men  each  were  employed  and  finished 
just  as  the  tide  rose  against  the  sheeting. 

The  placing  of  the  sand  was  at  once  begun. 


but  it  was  nearly  two  weeks  before  the  embank- 
ment was  filled  across  the  gap.  The  sand  filling 
below  high-tide  level  was  either  dumped  into 
the  water  or  was  covered  by  the  tide  soon  after 
it  was  deposited,  and  very  little  attempt  was 
made  to  ram  or  otherwise  compact  it.  It  was 
mostly  dumped  from  a  trestle  at  about  the  level 
of  the  top  of  the  dike  from  automatic  6ide 
dumping  cars  which  carried  about  3  cu.  yds. 
each. 


The  cost  of  the  dike  and  sluice  to  Nov.  30, 
1910,  is  as  follows : 


Embankment  (contract  price)  $16,250.00 

Gates  and  frames   6S2.S0 

Riprap  'additional  outside  contract)   505.14 

Plans,  engineering  and  maintenance...  2,530.05 
Repairs  on  leak   580. S7 


Total   $20,54S.S>; 


In  addition  the  town  has  expended  $547.70 
in  building  two  small  dikes  at  other  points 
where  very  high  tides  entered  the  marsh. 
These  dikes  are  about  300  ft.  long,  8  ft.  wide 
on  top,  have  steep  slopes  and  no  artificial 
protection,  since  the  foreshore  is  so  high  that 
only  spring  tides  reach  them  at  all. 


Results  of  Government  Investigations 
on  the  Cost  of  Pumping 
for  Irrigation. 

II. 

Pumping  for  irrigation  is  of  two  principal 
classes:  First,  pumping  from  wells  to  utilize 
underground  waters ;  second,  pumping  from 
streams  or  low  level  canals  to  canal  systems 
at  higher  level.  Government  investigations 
into  the  possibilities  of  pumping  for  irrigation 
have  been  made  largely  with  the  first  class  of 
projects  in  mind.  These  studies,  though  some- 
what scattered,  are  the  best  sources  of  in- 
formation available  to  the  general  irrigator, 
and  in  these  articles  we  summarize  the  main 
results. 

COST   OF   PUMPING   PLANT  REPAIRS. 

Few  figures  are  available  of  the  cost  of 
maintaining  well  pumping  plants  for  irrigation, 
and  the  following,  though  for  the  most  part 
quite  old,  are  therefore  of  interest.  These 
costs  were  secured  by  the  Government  engi- 
neers in  their  studies  of  irrigation  pumping 
in  California: 

Plant  i. — This  plant  comprised  a  30-h.p.  in- 


duction motor  operating  an  8x24-in.  deep  well 
pump ;  pumping  was  done  from  a  12-in. 
well  300  ft.  deep  supplying  240  gal.  per  min. 
under  175-ft.  head.  The  repair  costs  for  this 
outfit  for  one  years,  1905,  were  as  follows : 


Valves  and  leathers  $  77.17 

Babbitt  for  motor  box   4.20 

Labor    14.25 

Labor  pulling  rods   3.4O 

2  brass  couplings   5.00 

2-lb.  rugber  gasket   .60 

Forge  work  for  pump   .50 

Boring  and  threading  nuts   1.70 

Cup  leathers   3.20 

Repairing  rods    12.00 

Labor,  removing  broken  gear   2.63 

Telegram    1.00 

Cut  pinion    19.00 

Gear    22.50 

Express  on  gears   2.09 

Box  cover    6.20 

Machine  work    2.80 

Drayage  on  pump  parts   2.00 

Repairs  crosshead  and  rods   8.70 

Babbitt    3.15 

Labor    6.00 

Labor,  drilling  crosshead  and  threading 

rods    2.10 

Forge  work    .35 

Shafting   20 

Three  8-in.  couplings   2.70 

Brass  rods  and  couplings   15.00 

Pipe  and  fitting  same   9.S0 

Machine  work    5.50 

Labor    7.00 

3  lbs.  hemp  packing  30 

Brass  coupling    3.00 

Labor    3.00 

Pipe  and  threading  of  same  65 

Labor    2.70 

Brass  couplings    9.00 

Reducer   20 

Labor,  pulling  rods   4.20 

Total   $257.70 
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Fig.  2 — Transverse  Section  Through  Sluice,    Herring   River  Reclamation. 


Fig.  A — Gate  Chamber  Details,  Herring  River  Reclamation. 
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Fig.  3 — Typical  Section  of  Dike,  Herring  River  Reclamation. 
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Plant  2. — This  plant  comprised  a  23-h.p. 
gasoline  engine  operating  a  7x24-in.  deep  well 
pump ;  pumping  was  done  from  a  10-in.  well 
320  ft.  deep  supplying  143  gals,  per  min.  under 
a  193-ft.  lift.  The  repair  costs  for  four  years, 
1902-5,  were  as  follows : 
April — 

Platform  for  distillate  tank  $  2.00 

Float  for  same   1.00 

Funnel   25 

Labor  on  belt   1.00 

June — 

5  gals,  cylinder  oil   3.00 

1  cup  leather   1.00 

Labor  on  plant   8.50 

Packing  20 

July- 
Labor  on  belt,  engine  and  pump   1.95 

5  gals,  engine  oil   2.50 

Renewal  of  battery  (4  cells)   7.20 

Labor  on  pump  and  belt   .95 

August — 

3  gals,  cylinder  oil   1.80 

1  in.  belt  liiiing  40 

6  belt  lacings  75 

Labor  on  belt  85 

September— 

I  electrode    2.25 

Labor  on  engine  75 

October — 

5-in.  elbow    2.00 

II  ft.  of  5-in.  pipe   7.70 

October — 

Threading  pipe    1.50 

Plug   05 

One  electrode    2.50 

5  ft.  4-in.  pipe   3.73 

Labor  on  engine    1.25 

November — 

10  lbs.  waste   1.10 

Labor  on  engine   0.30 

Total   $56.48 

1903. 

March — 

Repairs  on  cement  floor  $  4.00 

Hay— 

5  gals,  cylinder  oil   3.00 

Asbestos  packing  10 

5  gals,  engine  oil   2.50 

Labor  at  plant   2.50 

Cementing  weir  box   1.00 

1%  lbs.  belt  dressing  75 

Monkey  wrench  75 

S-wrench   35 

Rivets   75 

Vise   ,   9.00 

Pliers   60 

Screwdriver   30 

4%  ft.  belt   2.25 

Freight   25 

Lumber  for  bench  95 

June — 

Renewal  of  battery,  5  cells   8.75 

Labor  on  engine  and  battery   1.25 

July — 

Labor  on  engine  and  belt  50 

August — 

Rivets   35 

1  long  electrode   2.75 

Labor  on  belt  50 

September — 

Labor  on  engine,  belt  and  electrode   3.90 

5  gals,  cylinder  oil   3.00 

October — 

Wrench  50 

Iron  straps  and  bolts  for  belt  72 

5  gals,  engine  oil   2.50 

Labor  on  pulley  and  belt   1.13 

November — 

5  gals,  engine  oil   2.50 

Renewing  battery,  3  cells   4.80 

Labor  on  engine   1.70 

December — 

1  brass  coupling  for  pump  85 

Packing  for  pump  65 

Turning  escape  valve  80 

Asbestos  packing  25 

011  can  15 

1  can  gasoline   1.15 

Removing  battery,  2  cells   3.20 

Labor  on  tngine  and  pulling  pump  rods1..  11.50 

Total   $82.75 


1904. 

January — 

Labor  on  engine...-  $  1.75 

February — 

Labor  on  engine  25 

May — 

5  gals,  cylinder  oil   3.25 

Water  connection  for  engine   2.50 

Insulated  wire,  binding  screws  and  brass  .60 

Tub  and  fitting  90 

Plumbing    1.00 

Float   20 

Distillate  pump    3.00 

Glass  for  oil  cup  25 

June — 

2  cup  leathers  and  labor   1.70 

5  gals,  cylinder  oil   3.00 

5  gals,  engine  oil   2.50 

Hauling  rods  and  labor   9.00 

Machine  work  on  pump   2.20 

3  leathers  for  valves  (pump)   2.25 

2  couplings  for  pump   2.25 

13  lbs.  steel  40 

4  brass  couplings1  for  pump   3.00 

Belt  dressing  45 

Waste   25 

Labor  at  plant   10.20 

August — 

Renewal  of  battery   8.25 

5  gals,  of  cylinder  oil   3.25 

Labor  75 

September — 

5  gals,  cylinder  oil   3.00 

Labor  on  engine  §0 

October — 

5  gals,  gasoline  95 

November — 

Labor  on  engine  and  belt   1.75 

December — 

5  gals,  cylinder  oil   3.25 

2  pairs  chain  tongs,  chain  sling,  and  3 
clamps    8.00 

1  electrode    3.00 

Total   $83.55 

1905. 

January — 

Labor  on  engine  (14  hours)  $  2.45 

May — 

Waste    1.00 

New  pin  for  engine  eccentric   1.35 

June — 

Labor  on  engine  44 

Belt  dressing  45 

July- 
Renewal  of  battery   8.00 

Repairs  on  exhaust  valve  50 

Repairs  on  distillate  pump  25 

August — 

5  gals,  gasoline  95 

September — 

Labor  on  belt   15 

Distillate  tank    10.00 

Freight  on  tank  25 

10  gals,  engine  oil   4.50 

5  gals,  cylinder  oil   2.75 

September — 

Freight  on  oil  50 

October — 

Faucet  for  distilling  tank  65 

Total   $34.19 

Average  total,  four  years   64.24 

Plant  3. — This  plant  comprised  a  23-h.p. 
gasoline  engine  operating  a  No.  5  single  cen- 
trifugal pump;  pumping  was  done  from  a 
10-in.  well  385  ft.  deep  supplying  458  gals,  per 
min.  under  58-ft.  head.  The  cost  of  repairs 
for  five  years,  1900-4,  were  as  follows: 

1900. 

April — 

Labor  on  engine  $  1.00 

May — 

5  gals,  machine  oil   3.00 

5  gals,  cylinder  oil   3.25 

June — 

4  hours  labor,  1  man   1.50 

July— 

5  gals,  cylinder  oil   3.25 

IV2  ft.  10-in.  belt  75 

Belt  laces   60 

Difference  in  changing  belt   10.00 


Repairs  on  valves  (engine)  

3  gals,  machine  oil   1 

5  doz.  belt  hooks  

August — 

1  lb.  belt  dressing  ;  

Labor  on  pump   1 

September — 
Valve  for  engine   2 

4  belt  laces,  %-in  

November — 

2  men  taking  out  and  replacing  pump. 


.50 
.80 
■  75 


4.50 


Total   $36.15 

1901. 

April — 

Asbestos  paper   $  0.20 

Graphite   15 

Renewal  of  battery,  6  cells  6^90 

May — 

5  gals,  cylinder  oil   3.25 

5  gals,  machine  oil   3i00 


Total   $13.50 

1902. 

January — 

Labor;    one-half  day,   2   men  repairing 

Pump   $  3.5o 

5  gals,  cylinder  oil   3. 00 

5  gals,  machine  oil   2.75 

Two  8x2-in.  nipples   .50 

Two  2-in.  elbows  50 

Labor,  one  man  for  three-fourths  day. ...  3  00 
March — 

Labor,  one-fourth  day  75 

April — 

1  pump    2.50 

1  bushing    15 

July— 

5  gals,  cylinder  oil   3  25 

August — 

5  gals,  machine  oil   2.75 

September — 
1  gal.  cylinder  oil  65 


Total   $23.30 

1903. 

May — 

8  charges'  for  Edison  battery,  type  2  $  9.20 

June — - 

Labor  on  battery  63 

5  gals,    cylinder  oil   3.25 

5  gals,  machine  oil   2.75 

5-in.  check  valve   12.50 

Labor  putting  in  check  valve   1.50 

No.  3  rubber  gasket  90 

4%x2Mt-in.  bolts  20 

12xl6-in.  iron  pulley   9.75 

Belt  hooks  40 

Belt  laces  30 

2  oil  cans  25: 

18  ins.  10-in.  6-ply  canvas  belt  90 

July— 

3  hours'  labor,  2  men  (on  pump)   2.00 

18  ins.  %-in.  pipe  10 

Belt  hooks    1.00 

3  hours'  labor,  1  man  packing  pump   1.75 

August — 

5  gals,  machine  oil   2.75 

Labor  on  sparker  15 

3  springs  for  sparker  75 

2  hours'  labor  on  engine  50 

5  gals,  cylinder  oil   3.25 


Total   $54.78 

1904. 

March — 

5  gals,  machine  oil  $  2.75 

May — 

2  feet  6-ply  10-in.  belt   1.20 

1  gal.  machine  oil  65 

5  gals,  cylinder  oil   3.25 

June — 

5  gals,  machine  oil   2.75 


1  box  belt  hooks 
5  gals,  cylinder  oil 

July— 

5  gals,  machine  oil 
Asbestos  paper  . . . 

August — 
5  gals,  cylinder  oil 


1.75 

3.25 

2.75 
.40 

3.25 


5  gals,  machine  oil   2.76 

Total   $24.66 


STEAM    AND    ELECTRIC    RAILWAY  SECTION 


The  Economics  of  Abutment  Design 
for  Railway  Bridges.* 

(Continued  from  pane  501.) 
Plain    Concrete  Abutments. 

It  is  more  difficult  to  make  provision  in  an 
abutment  to  resist  the  lateral  forces  and  tend- 
in;  to  overturn  the  ahutment  than  it  is  to 
■   .  in  of  the  \  crtical  loads. 

The  lateral  forces  arc  exceeded  in  magni- 
tmlr  by  the  vertical  forces,  but  the  vertical 

•Rewritten  In  nliHtrnet  nrnl  pnrtly  rearranged 
fidii  "  I  "  '  Iimi  of  lt:illw:i\  liililne  A  but  infill  m," 
l.v  .1  II  I'll'.r,  Miilletlti  110.  American  Itallwny 
tfiujlneerlntc  Amine  latlon. 


forces  arc  directly  opposed  by  the  equal  and 
opposite  reaction  on  the  foundation,  whereas 
no  such  equal  and  opposite  reaction  can  be 
placed  on  the  line  continued,  which  shows  the 
direction  ;unl  location  of  the  Literal  pressure 
ot  the  earthwork'.  As  a  consequence  it  would 
seem  that  a  considerable  economy  could  he 
effected  in  a  design  in  which  the  lateral  forces 
were  eliminated  or  greatly  diminished,  In 
ahntments  H-„  Fig.  22;  B«,  Fif?.  28;  B,  Fig.  24; 
and  B.,  big.  2*>,  little  provision  is  made  for  re- 
sisting the  lateral  pressure  of  the  earthwork. 
Instead,  provision  is  made  for  diminishing  the 
lateral  pressure  by  omitting  the  wings  and  al- 
lowing the  hank  to  spill  around  in  front  of 
the  ahntments. 


ABUTMENTS. 

Type    Ih—  Abutment  type 


I'll  K 

1'icr  Abutment 
Mr.,  Fig.  17,  consists,  as  shown  in  the  elevation 
and  Section  />,  of  two  short  piers,  which  carry 
a  beam  e-i,  the  top  of  which  forms  the  bridge 
seat  (i.    The  earthwork  is  kept  off  the  brtdj 
seat  by  the  back  wall  />,  and  the  side  walls  b 
The  hank  is  permitted  to  run  around  in  front 
of  the  abutment  to  the  point  z  where  the  nal 
ural  slope  of  the  lill  intersects  the  ground  line. 

If  an  abutment  type  />'r.  and  an  abutment 
type  />',.  illustrated  in  the  preceding  article, 
were  so  located  as  to  have  their  bridge  seats, 
m  the  same  position,  the  ahutment  Ih  would 
give  a  smaller  waterway  tnati  the  abutment 
type  /u  by  the  distance  from  -  to  c,  in  Fig.  17. 
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o  which  the  fill  extends  in  front  of  the  abut- 
nent.  In  order  to  get  the  abutment  B>  on  the 
lame  basis  for  comparison  as  the  other  abut- 
nents,  it  is  necessary  to  add  to  the  cost  of 
ibutment  Bb  the  cost  of  extending  the  super- 
structure so  as  to  permit  the  location  of  the 
ibutment  to  be  moved  from  z  to  Z\. 

Cost. — The  diagram  Fig.  18  shows  the  costs 
)f  various  items  entering  into  concrete  abut- 
ments of  this  type  B5.  The  quantities  and 
:osts  are  given  more  precisely  in  the  following 
:ables : 

Quantities  and  Costs  of  Type  B5  Abutments 
12  Ft.  High. 


Item.  Total. 

26  cu.  yds.  concrete  at  $5  $  130 

540  lbs.  steel  at  3%  cts   19 

64  sq.  yds.  forms  at  $1.20   77 


Total  neatwork   $  226 


Quantities  and  Costs  of  Type  Bc  Abutment 

28  Ft.  High. 
Item.  Total. 

80  cu.  yds.  concrete  at  $5  $  400 

945  lbs.  steel  at  3V6  cts   33 

134  sq.  yds.   forms  at  $1.20   161 


Total  neatwork   $  594 

25  cu.  yds.  footing  concrete  at  $5   125 

Total  concrete   $  719 

46  cu.   yds.   excavation  at  $1.50   69 

32  piles  at  $8   256 

960  cu.  yds.  fill  at  25  cts   240 

Falsework    45 

34  ft.  change  in  bridge  length  at  $61   2,075 


Total,   including  concrete  $3,404 

Engineering,  etc.,  5  per  cent   170 


Grand  total   $3,574 

Quantities  and  Cost  of  Type  B6  Abutment 
36  Ft.  High. 

103  cu.  yds.  concrete  at  $5  $  515 


ments  of  the  type  B«.  The  quantities  and 
costs  are  given  more  precisely  in  the  follow- 
ing tables : 

Quantities  and  Costs  of  Type  B„  Abutment 


12  Ft.  High. 
Item.  Total. 

32  cu.  yds.  of  concrete  at  $5  $  160 

435  lbs.  steel  at  3%  cts   17 

74  sq.  yds.  forms  at  $1.20   89 


Total  neatwork   $  266 

30  cu.  yds.  footing  concrete  at  $5   150 

275  lbs.  steel  at  3%  cts   10 


Total  footings   $  160 

Total  concrete    426 

50  cu.  yds.  excavation  at  $1.50   75 

70  cu.  yds.  fill  at  25  cts   18 

7.6  ft.  change  in  bridge  length   460 

Total,  including  concrete  $  979 

Engineering,  etc.,  5  per  cent   49 


Grand  total   $1,028 
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Pile,  Plan 


S&ase  of  Rail '- Level 


Natural  Ground 


Location  Diagram  of  Abutments 


Plan 


L.L.  Thrust 
6£,  OOO  L  bs 
Earth  Thrust 
5£,  500  Lbs. 


Without  Earth 
in  Fron  t 


Without  7?~act/on\_ 
967,000  Lbs. 


Section  "B"on  4  of  Track. 
Fig.  17 — Plain  Concrete  Pier  Abutment,  Type  B.,. 
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Typ  e  B5 

Fig.  18 — Diagram  Showing  Costs  of  Various  Items,  B;,  Abutments. 


26  cu.  yds.  footing  concrete  at  $5 


Total  concrete   $  356 

45  cu.  yds.  excavation  at  $1.50   68 

76  cu.  yds.  fill  at  25  cts   19 

10  ft.  change  in  bridge  length  at  $61   610 


Total,  including  concrete  $1,053 

Engineering,  etc.,  5  per  cent   53 

Grand  total   $1,106 

Quantities  and  Cost  of  Type  B6  Abutments 

20  Ft.  High. 
Item.  Total. 

52  cu.  yds.  concrete  at  $5  $  260 

945  lbs.  steel  at  3%  cts   19 

96  sq.  yds.  forms  at  $1.20   115 


Total    neatwork   $  394 

25  cu.  yds.  footing  concrete  at  $5   125 

Total  concrete   $  519 

48  cu.  yds.  excavation  at  $1.50   72 

27  piles  at  $8   216 

400  cu.  yds.  fill  at  25  cts   100 

22  ft.  change  in  bridge  length  at  $61  1,340 


Total,   including  concrete  $2,247 

Engineering,  etc   112 


Grand  total   $2,359 


945  lbs.  steel  at  3V2  cts   33 

172  sq.  yds.  forms  at  $1.20   206 


Total  neatwork   $  754 

36  cu.  yds.  concrete  at  $5   180 

550  lbs.  steel  at  3%  cts   19 


Total  footing   $  199 

Total  concrete    953 

68  cu.  yds.  excavation  at  $1.50   102 

45  piles  at  $5   360 

1,860  cu.  yds.  fill  at  25  cts   465 

Falsework    60 

46  ft.  change  in  bridge  length  at  $61   2,800 


Total,   including  concrete  $4,939 

Engineering,  etc.,  5  per  cent   237 


Grand  total   $5,176 


Pier  Abutment  Type  Be. — Abutment  type 
B6,  Fig.  19,  is  similar  to  abutment  type  B5,  Fig. 
17,  except  that  the  beam  c.  in  abutment  B-.  is 
replaced  by  a  pier  c,  in  abutment  Z?«.  The  side 
walls  b2  of  abutment  B5  are  revolved  90°  and 
form  a  continuation  of  the  back  wall  bi  in 
abutment  B«.  The  abutment  possesses  no  spe- 
cial features  not  shown  on  the  drawing. 

Cost. — The  diagram  Fig.  20  shows  the  costs 
of  various  items  entering  into  concrete  abut- 


Quantities  and  Costs  of  Type  B«  Abutments 


20  Ft.  High. 
Item.  Total. 

58  cu.  yds.  concrete  at  $5  $"  290 

480  lbs.  steel  at  3%  cts   17 

103  sq.  yds.  forms  at  $1.20   124 


Total  neatwork   $  431 

24  cu.  yds.  footing  concrete  at  $5   120 


Total  concrete   $  551 

45  cu.  yds.  excavation  at  $1.50   6S 

28  piles  at  $8   224 

400  cu.  yds.  fill  at  25  cts   100 

19.6  ft.  change  in  bridge  length  at  $61   1,200 


Total,   including  concrete  $2,143 

Engineering,  etc.,  5  per  cent   107 

Grand  total   $2.2:.0 

Quantities  and  Cost  of  Type  Ba  Abutments 

28  Ft.  High. 
Item.  Total. 

97  cu.  yds.  concrete  at  $5  $  4S» 

480  lbs.  steel  at  3%  cts   17 

154  sq.  vds.  forms  at  $1.20   1S5 


Total  neatwork   $  687 

29  cu.  yds.  footing  concrete  at  $5   145 


Total  concrete   $  S32 

53  cu.  yds.  excavation  at  $1.50   80 


532 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  20. 


35  piles'  at  $8   280 

935  cu.  yds.  fill  at  25  cts   234 

Falsework    45 

316  ft.  change  in  bridge  length  at  $61   1.930 

Total,   including  concrete  $3,401 

Engineering,  etc.,  5  per  cent   170 


Grand  total   $3,571 

Abutment 


Quantities  and  Costs  of  Type  B,  Abutments 
12  Ft.  High. 

Item. 

27  cu.  yds.  concrete  at  $5.50  

745  lbs.  steel  at  3V2  cts  

71  sq.  yds.  forms  at  $1.20  

Total  neatwork   

15  cu.  yds.  concrete  at  $6.50  

730  lbs.  steel  at  3%  cts  


Cost. 
$  149 
26 


Quantities  and  Cost  of  Type  B 
36  Ft.  High. 

Item. 

148  cu.  Yds.  of  concrete  at  $5  

385  lbs.  steel  at  3%  cts   

200  sq.  yds.   forms  at  $1.20  


Total. 
.$  740 

13 

.  240 


Total  footing   

Total  concrete   

25  cu.  yds.  excavation  at  $1.50  

19  piles  at  $8  , 

76  cu.  yds.  fill  at  25  cts  

8.2  ft.  change  in  bridge  length  at 


$61.  , 


260 
98 
26 

124 
384 

38 
152 

19 
500 


Total  neatwork   

/:-9"     9  @ 


.$  no.: 


Total,   including  concrete  $1,093 

/Base  of  Rai  I-  Level  -Tancfent 


Pile. 


7-  9" 


9  " 


•  A/atural  Ground 

Location  Diagram  of  A  bufments 
S Base  of  Rail  


c, 


I'-O" 


T-O" 


is'-e" 


E I e  v&  fion 


is '-  6  " 


12-6"  6"i 


r'-o\ 

5-0 


_  -  -  £  Bearing 


Sec  tion  "A  "on     of  Tracks 


j  L  L  Thrust 
^7G,500  Lbs 


I! 

6 1 


Plan 


Earth 
(>0.  40OLbs 

Earth  Thrust 
Lbs 

Without  Earth 
in  Fron  t~ 

With  Traction 
1,1/ 5,000  Lbs 

Without  Traction 
1,105,000  Lbs 


Earth 
£44,000  Lbs 


I.077.  950  Lbs 


See  t ion  "3" on  <£  of '  Trarck. 
Fig.  19 — Plain  Concrete  Pier  Abutment,  Type  B„. 


1,050  lbs.  steel  at  3%  cts   37 

137  so   yds.  forms  at  $1.20   164 

Total  neatwork   •  $  570 

24  cu.  yds.  concrete  at  $6.50   156 

1,040  lbs.  steel  at  3 %  cts   36 

Total  footing   $  192 

Total  concrete    762 

46  cu.  yds.  fill  at  $1.50   69 

33  piles  at  $8   264 

970  cu.  yds.  fill  at  25  cts   243 

Falsework    45 

32.2  change  in  bridge  length  at  $61   1,960 

Total,   including  concrete  $3,343 

Engineering,  etc.,  5  per  cent   167 

$3,510 

Quantities  and  Costs  of  Type  B7  Abutment 

36  Ft.  High. 
Item.  Cost. 

88  cu.  yds.  concrete  at  $5.50  $  484 

1,210  lbs.  steel  at  3%  cts   42 

174  sq.  yds.  forms  at  $1.20   209 

Total  neatwork   $  735 
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Fig.  20 — Diagram  Showing  Costs  of  Various 
Items,  Type  B„  Abutment. 


49  cu.  ydH.  concrete  at  $5   245 

1.090  lb».  Hteel  at  3%  cts   38 

Total  footings   $  28^ 

Total  concrete    1,2 16 

70  CU.  yds.  excavation  at  $1.50   105 

64  piles  at  $8   432 

1,800  CU.  yds.  till  at  26  cts   450 

Ffl-lHowork   

43.6  ft.  change  In  bridge  length  at  $61   2,660 

Total,   Including  concrete  $1,983 

Englnci-ring,  etc   249 

Grand  total   *5.232 

LOCALLY    REINFORCED  CONCRETE  AHUTMENTS. 

PUr  Abutment  Type  St.— Abutment  Rt,  Fin. 

21.  is  the  same  as  ft,,  Fig,  19,  except  that  re- 
inforced concrete  has  been  substituted  for 
plain  concrete  wherever  the  substitution 
seemed  to  promise  a  saving. 

r  ,,st  I  be  diagram  l  i«  '12  shows  the  costs 
of  various  items  for  1  on<  rele  abutments  of 
Type  I!  'I  lie  tables  following  give  the  quan- 
tities and  costs  more  exactly: 


Engineering,  etc.,  at  5  per  cent   55 

Grand  total   $1,148 

Quantities  and  Cost  of  Type  B7  Abutments 

20  Ft.  High. 
Item.  Total. 

45  cu.  yds.  concrete  at  $5.50  $  248 

781  lbs.  steel  at  3%  cts   27 

97  sq.  yds.  forms  at  $1.20   116 

Total  neatwork   $  391 

19  cu.  yds.  concrete  at  $6.50  $  123 

9S5  lbs.  steel  at  3%  cts   34 

Total  footing   $  157 

Total  concrete    518 

32  cu.  yds.  excnvatlon  nl  $1.50   48 

27  piles  at  $8   216 

IL'II  eu.    V(Ih.   till   III    25  cts   105 

20.2  ft.  change  In  bridge  length  nl  $61   1.230 

Tolnl,    Including  concrete  $2,149 

Knglnccrliig,  e|c.,  5  per  cent   107 

Grand  total   $2,260 

QuantltkM  and  Cost   nl   Type   H,  Abutment 
28  Kt.  High. 

[tern,  Cost. 

(17  eu    v.Ih.  concrete  lit   $5.50  $  369 


29  cu.  yds.  concrete  at  $6.50   1S9 

1,250  lbs.  steel  at  3%  cts   44 

Total  footing   $  233 

Total  concrete    968 

58  cu.  yds.  excavation  at  $1.50   87 

43  plies  at  $S   344 

1.900  cu.  yds.  fill  at  25  cts   IT"> 

Falsework    60 

44.2  ft.  change  In  bridge  length  at  $61   2,700 

Total,   Including  concrete  $4,631 

Knglncerlng,  etc.,  5  per  cent   232 

Grand  total'  $4,866 

Pier  Abutments  Type  Bt. — Abutment  Bi, 
Fig.  23,  is  in  turn  similar  to  abutment  lb, 
Imr.  21,  except  thai  instead  of  carrying  the 
neatwork  down  to  the  natural  ground,  the 
neatwork  lias  been  made  only  deep  enough  to 
distribute  the  loads  from  the  superstructure 
and  to  provide  a  bearing  on  the  tops  of  tin- 
piles. 

The  concrete  of  abutment  H.  consists  of  a 
shallow    concrete    beam,    the    upper    side  of 
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:h  forms  the  bridge  seat  a  (shown  in 
ion  B),  the  lower  side  resting  on  a  pile 
idation. 

i  account  of  the  natural  slope  which  was 
med  in  these  comparisons,  the  piles  do 
extend  out  of  the  ground  and  into  the 
:  for  as  great  a  distance  as  they  would 
le  ground  were  level  along  the  line  z- 
rig.  23,  and  therefore  give  a  more  stable 
ort  than  if  the  ground  line  had  been  as- 
;d  level.  On  the  whole  the  conditions  as- 
;d  were  rather  favorable  to  this  type  of 
ment.  As  the  piles  in  this  abutment  are 
e  the  ground  water  line,  they  must  be 
soted,  and  concrete  or  creosoted  piles  have 
figured  in  the  estimate.    The  piles  have 


the  abutment  producing  undue  stresses  in  the 
adjacent  girder  span. 

Cost. — The  diagram  Fig.  24  shows  the  costs 
of  various  items  of  concrete  abutments  of 
Type  Bs.  These  costs  and  the  quantities  are 
given  in  the  following  tables : 

Quantities  and  Costs  of  Type  B8  Abutments 

12  Ft.  High. 
Item.  Total. 

25  cu.  yds.  concrete  at  $6.50  $  163 

480  lbs.  steel  at  3%  cts   17 

65  sq.  yds.  forms  at  $1.20   7S 

Total  neatwork   $  25S 

.  15  cu.  yds.  concrete  at  $6.50   -98 

610  lbs.  steel  at  3%  cts   21 

Total  footing   $  119 

Total  concrete    377 


/'-&'} 


!5-0" 


Q  cj)  0  0  Q 

■p" 


6-0" 


Base  of  Rail '- Level  -  Tanqe  1 


Natural  Orounct 


Location  Diagram  of  Abutmento 


•  5- O"  Done  Is 
O"  Cfrs 


Half  Elevation 
Reinforcement 
not  Shown 


Half'  Section 
thru  Backwa// 


Section  "A  "or  t 
4.  of  Track- 


T'ra  c  tion 
4  5.560  Lbs 


Bear  in  a 


Plan 


Earth  Thrust 
K>.OOOLbs. 


Without  Earth 
in  Fron  t 


Without  Traction 
815,  OOO  Lbs 


Earth  thrust 
on  side  ex- 
tension 5  of 
back wa  II 
30,4-00  lbs 

L  L.  Thrust 
13.000  Lbs 
Earth  Thrust 
1 4£ OOO  Lbs 


8  5  5,  OOO  Lbs. 


Section  "B"  Thru    C o  u n  t er  fort 
Fig.    21 — Partly  Reinforced  Concrete    Abutment,  Type  BT. 


3  cu.  yds.  excavation  at  $1.50   4 

19  piles  at  $8   152 

425  cu.  yds.  fill  at  25  cts   106 

20.2  ft.  change  in  bridge  length  at  $61   1,230 

Total,  including  concrete  $1,893 

Engineering,  etc.,  5  per  cent   95 

Grand  total   $1,988 

Quantities  and  Cost  Type  B,  Abutment 
28  Ft.  High. 
Item.  Total. 

25  cu.  yds.  concrete  at  $6.50  $  163 

480  lbs.  steel  at  3%  cts   17 

65  sq.  yds.  forms  at   78 

Total  neatwork   $  258 

15  cu.  yds.  concrete  at  $6.50   98 

610  lbs.  steel  at  3V2  cts   21 

31  sq.  yds.  forms  at  $1.20   38 

Total  footing  . . .'  $  157 

Total  concrete   415 

21  piles  at  $12.50   263 

1,010  cu.  yds.  nil  at  25  cts   253 

Falsework   ...   45 

32.2  ft.  change  in  bridge  length  at  $61   1,960 

Total,   including  concrete.  $2,936 

Engineering,  etc.,  5  per  cent   147 

Grand  total   $3,083 
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Fig.  22 — Diagram  Showing  Costs  of  Various 
Items,  Type  B7  Abutments. 


1  shown  battered  longitudinally  to  add  to 
width  of  the  base  of  the  foundation  and 
stability,  and  it  is  thought  that  this  batter 
lot  a  difficult  thing  to  secure  from  a  con- 
iction  standpoint. 

xoerience  with  abutments  similar  to  type 
but  with  vertical  piles,  shows  that  there 
ometimes  a  tendency  for  the  bank  to  crowd 
abutment  forward  against  the  steel  spans. 
:  battered  piles,  shown  in  Fig.  23,  will 
tly  remedy  this  defect.  After  having  made 
i  provision  there  is  still,  however,  a  ten- 
cy  to  crowd  and  two  additional  precautions 
st  be  taken.  First,  the  abutment  must  re- 
'e  somewhat  more  than  the  usual  attention 
m  inspectors.  Second,  it  should  be  made 
support  only  the  expansion  bearing  for  the 
Jer  in  order  to  prevent  any  movement  in 


27  cu.  yds   excavation  at  $1.50   41 

19  piles  at  $8   152 

76  cu.  yds.  fill  at  25  cts   19 

8.2  ft.  change  in  bridge  length  at  $61   500 

Total,  including  concrete  $1,0S9 

Engineering,  etc..  5  per  cent   54 

Grand  total   $1,143 

Quantities  and  Costs  of  Type  B8  Abutment 

20  Ft.  High. 
Item.  Costs. 

25  cu.  yds.  concrete  at  $6.50  $  163 

480  lbs.  steel  at  3Ms  cts   17 

65  sq.  yds.  forms  at  $1.20   7S 

Total  neatwork   $  25S 

15  cu.  yds.  concrete  at  $6.50   98 

610  lbs.  steel  at  3%  cts   21 

20  sq.  yds.  forms  at  $1.20   24 

Total  footing   !  $  143 

Total  concrete    401 


Quantities  and  Cost  Type  B9  Abutment 
36  Ft.  High. 
Item.  Cost. 

25  cu.  yds.  of  concrete  at  $6.50  $  163 

4S0  lbs.  steel  at  3%  cts   1' 

65  sq.  yds.  forms  at  $1.20   iS 

Total  neatwork   $  25S 

18  cu.  vds.  concrete  at  $6.50   117 

610  lbs.  steel  at  3%  cts   21 

35  sq.  yds.  forms  at  $1.20   42 

Total  footing   $  180 

Total  concrete    *3S 

21  piles  at  $15   315 

1.975  cu.  yds.  fill  at  25  cts   494 

Falsework    60 

44.2  ft.  change  in  bridge  length  at  $61   2.700 

Total,   including  concrete  $4,007 

Engineering,  etc.,  at  5  per  cent   200 

Grand  total   $4,207 
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Methods  of  Fireproofing  Timber 
Trestles.* 

Timber  railway  bridges  which  need  fire- 
proofing  most  are  those  on  high  speed  lines 
and  those  which  are  visible  for  only  a  short 
distance  to  the  engineman.  The  larger  the 
bridge  the  greater  the  need  of  fireproofing. 

Most  fires  on  timber  bridges  are  started 
from  the  top  by  sparks  and  coals  from  loco- 
motives. Not  many  bridges  are  ignited  by 
fire  from  outside  sources,  and  it  is  therefore 
hardly  necessary  to  fireproof  for  these  causes, 
beyond  cleaning  away  vegetation  from  the 
vicinity  of  the  bridge.  Fire  dropped  from 
locomotives  has  burned  many  bridges  and  al- 
most all  such  fires  can  be  avoided  by  the  use 


G.  Fire  resisting  paints. 

H.  Pile  bridges  having  I-beam  stringers. 

The  fireproof  feature  of  ballasted  floor  tim- 
ber trestles  is  not  the  most  important  reason 
for  adopting  this  type  of  construction,  and  the 
details  of  such  bridges  can  not  properly  be 
considered  here,  except  to  say  that  the  ballast 
serves  as  a  first-class  fire  protection  for  the 
timber.  These  bridges  with  treated  timber 
cost  about  75  per  cent  more  than  the  ordinary 
pile  bridges. 

The  method  of  entirely  covering  the  ties 
with  metal  is  favored  by  many  roads.  It  af- 
fords very  good  protection  when  the  sheets 
are  firmly  attached  and  in  good  condition.  If' 
the  metal  used  is  of  poor  quality  and  light 
weight,  holes  will  soon  develop  and  if  it  is  not 
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Ballast  covering  over  the  entire  deck  is  an- 
other type  which  affords  good  protection  sc 
long  as  everything  is  in  good  condition  and 
no  timber  is  exposed.  Gravel  ballast  is  usee 
in  most  cases,  although  stone,  slag  and  claj 
are  also  used  to  a  considerable  extent.  Th< 
vibration  will  cause  the  ballast  to  bunch  ovei 
the  more  rigid  parts  of  the  bridge,  leaving 
some  of  the  ties  exposed.  A  very  serious  ob- 
jection is  that  the  ballast  holds  the  moisture 
which  causes  decay  in  the  timber.  Clay  affords 
a  good  protection  and  can  be  obtained  in  al- 
most any  locality ;  it  is  more  stable  under  vi- 
bration than  gravel,  but  it  will  hold  moisture 
longer  than  the  other  materials.  The  draft  oi 
high  speed  trains  tends  to  remove  the  ballasl 
covering  from  the  bridge. 

The  position  of  the  filler  blocks  between  the 
ties  should  be  considered.  The  two  extremes 
are — placing  the  filler  on  the  stringers  and 
placing  it  flush  with  top  of  ties.  Placing  the 
filler  directly  on  the  stringers  necessitates  a 
large  amount  of  ballast  for  covering  withoul 
gaining  anything  over  a  smaller  amount  as 
regards  fireproofing.  The  decay  of  the  timber 
is  faster,  because  the  contact  surface  between 
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Fig.  24 — Diagram  Showing  Costs  of  Various 
Items,  Type  Bs  Abutments. 


of  a  good  type  of  fireproofing.  The  types  of 
fireproofing  used  mostly  at  the  present  time 
arc  as  follows: 

A  HftlluHtcd  floor  pill-  brWlgcH;  about  iUc.  mime 
;i  moiiril  of  b:ill«Ht  Ix-Iok  plm:i!il  under  the 
!!<•,  on  the  f>rldK<'.  !ih  on  an  embankment. 

H    M'-ta'l  covi-rlriK  on  tin-  HeH. 

('  KallaKl  coverltiK  from  'J  lo  4  Inn.  Ililck  on  the 
II,.,,  ;,  wood  filler  lielntf  placed  between 
the  HeH  to  Hiippoi  t  the  ImllaHl. 

1 1     Melal  eovei  lr.K  on  the  capH  and  HlrliiKers. 

I.  Metal  eoverlriK  on  the  IU-h  with  2  iliB.  of 
ballliHt  thereon. 

K  Oidlnary  pile  hrldReM  built  with  certain 
klndH  of  treated  limber. 

•  Ilea ri  a riKe'l  and   rewr  itten  from  the  commit- 
report    read    before    the    American  Uallway 
ItrldKe   and    HulhllnK   AHHOelatloti   at   HI.  I/miIh, 
October,  HI! 


properly  fastened  it  will  soon  work  loose  and 
the  ends  will  curl  up.  If  these  things  happen 
the  covering  is  apt  to  assist  ignition  rather 
than  prevent  it,  because  the  loose  ends  and 
holes  will  catch  coals  and  sparks.  There  are 
many  different  ways  of  putting  on  this  cover- 
ing, the  principal  difference  being  the  method 
of  attaching  the  galvanized  iron  around  the 
track  rails.  In  most  cases,  No.  22  iron  is  used. 
I  ii  obtain  the  best  results  the  metal  should  be 
securely  fastened  and  of  such  a  quality  and 
weight  that  it  will  last  a  reasonable  length  of 
time  It  should  last  as  long  as  the  timber  in 
the  bridge.  When  a  good  quality  of  No.  22 
galvanized  iron  is  used,  this  type  costs  about 
T.'i  els  per  lin,  ft   of  single  track  bridge 


ballast  and  timber  is  larger,  and  the  larger 
volume  of  ballast  will  hold  more  moisture.  If 
the  filler  is  placed  flush  with  the  top  of  the 
ties,  the  gravel  rests  on  an  unbroken  surface 
and  will  readily  move  about,  due  to  the  vibra- 
tion of  the  bridge  and  the  draft  of  trains,; 
which  will  leave  bare  spots.  Probably  the 
best  way  is  to  place  the  filler  so  that  it  will 
tome  about  I  in  below  the  top  of  the  tie  nnd 
then  place  '\  ins.  of  ballast  on  the  filler,  which 
would  provide  2  ins.  of  ballast  above  the  ties. 
With  gravel  ballast  stub  construction  costs 
about  .'t.ri  its.  pei-  lin.  ft.  of  single  track  bridee. 
Sometimes  galvanized  iron  is  placed  over  the 
guard  tail  in  connection  with  the  ballast  cov- 
ering This  adds  about  l"i  its  per  lin.  ft.  ti» 
the  cost. 
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Galvanized  iron  is  placed  on  the  tops  of  caps 
d  stringers  by  a  number  of  roads,  the  object 
ing  to  protect  the  timber  from  weather  as 
;11  as  from  fire.  In  this  way  the  ties  are  left 
re  but  the  more  important  parts  of  the 
idge  are  protected.  It  is  not  difficult  to  keep 
ch  covering  in  place.  The  metal  should  be 
quality  and  weight  sufficient  to  last  as  long 
the  timber.  Using  a  good  quality  of  No. 
galvanized  iron  the  cost  is  about  60  cts.  per 
l.  ft.  of  single  track  bridge. 
Sometimes  a  covering  of  ballast  about  2  ins. 
ick  is  placed  on  the  metal  covering  of  type 
This  partly  overcomes  some  of  the  ob- 
ctions  to  this  type,  in  that  if  some  of  the 
Iges  of  the  galvanized  sheets  work  loose  or 
)les  develop  in  the  metal  the  presence  of  the 
dlast  will  prevent  fire.  The  draft  caused  by 
r.ins  and  the  vibration  of  the  bridge  will 
luse  the  ballast  to  move  about  and  leave  bare 
lots  as  in  type  C.  Also  the  ballast  will  re- 
in moisture ;  but  this  is  not  so  serious  as  in 
pe  C,  because  the  ballast  does  not  come  in 
mtact'with  the  timber;  however,  the  moisture 
ill  rust  the  metal.  The  use  of  gravel  ballast 
ill  increase  the  cost  of  type  B  about  6  cts. 
ar  lin.  ft. 

On  one  road,  zinc  treated  timber  was  found 
>  be  of  value  in  resisting  fire.  The  trestles 
re  built  in  the  usual  way  and  treated  timber 


used.  This  type  probably  adds  $1.50  per  lin. 
ft.  to  the  cost  of  a  pile  bridge  and  it  would 
not  pay  to  use  it  for  the  one  reason  of  fire- 
proofing  because  the  cheaper  types  would  af- 
ford just  as  good  protection. 

Fire  resisting  paints  are  used  to  a  consid- 
erable extent  in  the  East  and  in  Canada,  with 
good  results  in  most  cases.  The  Board  of 
Railway  Commissioners  of  Canada  requires 
that  if  Clapp's  paint  is  used,  one  coat  must  be 
applied  at  least  every  five  years.  It  costs  about 
27  cts.  per  lin.  ft.  for  labor  and  Material  to 
paint  a  single  track  bridge  with  this  paint. 

The  use  of  I-beams  for  stringers  reduces 
the  probability  of  fire,  although  this  can  hard- 
ly be  called  a  method  of  fireproofing  timber 
trestles.  Such  construction  costs  about  20  per 
cent  more  than  ordinary  pile  bridges. 

Inquiries  were  made  of  86  railroads  regard- 
ing the  methods  of  fireproofing  timber  trestles. 
From  these  79  replies  were  received,  29  of 
which  stated  that  no  fireproofing  of  any  kind 
was  used.  The  remaining  44  replies  are  sum- 
marized as  follows,  showing  the  number  of 
railroads  using  the  different  types : 

Types  used. 

A    6 

B    2 

C    3 

D   5 

G    4 


A  and  D   6 

A  and  H   1 

A  and  C   6 

A,  B  and  D   2 

A,  B  and  C   1 

A,  G  and  F   1 

A,  C  and  D   1 

B  and  C   1 

B,  C  and  E   1 

B  and  D   1 

C  and  D   2 

D  and  G   1 


Most  railroads  favor  the  ballasted  floor  pile 
bridge  because  of  its  many  desirable  qualities 
in  addition  to  fireproofing.  In  type  D,  a  metal 
covering  on  caps  and  stringers,  the  protection 
from  weather  is  an  advantage  about  equal  to 
fireproofing.  In  types  F  and  H,  treated  tim- 
ber and  use  of  I-beam  stringers,  permanency 
is  a  strong  argument  for  their  use,  aside  from 
the  fireproofing  qualities. 

The  types  used  solely  for  fire  protection 
are:  B,  metal  covering  on  ties;  C,  a  2  to  4-in. 
ballast  covering;  E,  metal  covering  and  a 
small  amount  of  ballast;  G,  fire-resisting 
paints. 

With  a  ballast  or  metal  covering  inspection 
of  bridges  is  quite  difficult  and  repairs  are  also 
more  difficult  and  expensive  to  make.  Type 
G  is  the  simplest  and  most  satisfactory  form, 
is  comparatively  moderate  in  cost,  and  does 
not  change  the  general  construction  of  the 
bridge  in  any  way. 
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Hood  Prevention  and  Protection  at 
Pittsburg,  Pa. 

The  commission  organized  to  study  the 
[uestion  of  flood  prevention  and  protection  at 
3ittsburg,  Pa.,  has  completed  its  report,  which 
s  now  being  printed.  From  this  report  we 
ire  able  to  publish  the  general  conclusions  of 
he  engineering  committee,  of  which  Mr. 
}eorge  M.  Lehman  is  the  engineer  in  charge, 
rhese  conclusions  are  as  follows : 

The  investigations  and  surveys  of  the  Flood 
Commission  and  studies  based  thereon  enable 
he  Commission  to  make  the  following  state- 
nents : 

(1)  Floods  at  Pittsburg  are  increasing  in 
Frequency  and  height. 

(2)  There  is  every  possibility  that  Pitts- 
jurg  will  some  day  experience  a  40-ft.  flood. 

(3)  The  damage  at  Pittsburg  resulting 
from  a  flood  of  a  given  height  is  steadily  in- 
:reasing. 

(4)  The  direct  losses  due  to  flood  damage 
it  Pittsburg  amounted  to  over  $12,000,000  in 
the  last  ten  years,  while  in  one  year  and  five 
days,  between  March  15,  1907,  and  March  20, 
1908,  three  floods  occurred,  causing  a  direct 
loss  at  Pittsburg  of  about  $6,500,000. 

.(5)  If  works  for  flood  relief  are  not  car- 
ried out,  the  direct  losses  due  to  flood  damage 
at  Pittsburg  alone  will,  on  a  conservative  esti- 
mate, amount  to  $40,000,000  in  the  next  20 
years. 

(6)  The  flood  losses  along  the  Ohio  Val- 
ley in  one  year,  1907,  are  stated  in  the  pre- 
liminary report  of  the  Inland  Waterways 
Commission  for  1908  to  have  amounted  to 
over  $100,000,000. 

(7)  Flood  relief  by  some  form  of  local 
protection  only,  without  storage  reservoirs, 
can  not  be  recommended  because:  (a)  Such 
protective  measures  would  give  local  relief 
only,  (b)  Such  local  relief  would  be  the  only 
benefit  derived,  (c)  Dredging  alone,  without 
reservoirs,  would  not  reduce  floods  sufficiently, 
and  a  wall  would  still  have  to  be  built,  (d) 
The  wall,  without  reservoirs,  would  have  to 
be  too  high  and  would  be  too  costly. 

.(8)  The  flood  water  that  would  otherwise 
cause  damage  can  be  impounded  in  storage 
reservoirs,  and  by  this  means  floods  can  be 
prevented. 

(9)  There  are  many  favorable  reservoir 
sites  of  large  capacity  available  for  flood  wa- 
ter storage  on  the  drainage  areas  above  Pitts- 
burg. 

(10)  Forty-three  sites  have  been  selected 
and  most  of  them  completely  surveyed  by  the 
Flood   Commission,   the  others  having  been 


studied  from  existing  topographical  maps  and 
by  means  of  partial  surveys. 

(11)  From  a  study  of  the  relative  effective- 
ness of  the  various  projects  it  was  determined 
that  adequate  flood  reduction  at  Pittsburg 
could  be  obtained  with  28  of  these  reservoirs, 
while  a  final  analysis  reduced  the  number 
to  17. 

(12)  If  the  seventeen  selected  projects 
above  referred  to  had  been  in  operation,  with- 
out any  wall,  the  storage  of  flood  water  in 
these  reservoirs  would  have  reduced  all  past 
Pittsburg  floods  to  below  the  danger  mark,  or 
22-ft.  stage,  with  the  exception  of  the  great 
flood  of  March,  1907,  which  would  have  been 
reduced  from  a  stage  of  35.5  ft.  to  a  stage 
of  27.6  ft. 

(13)  Supplementing  the  seventeen  selected 
projects  by  a  wall  along  the  low-lying  por- 
tions of  the  river  bank  would  confine  all 
floods,  including  a  possible  forty-foot  flood, 
within  the  river  channels. 

(14)  Flood  prevention  by  storage  reser- 
voirs is  possible  and  practicable,  and  is  rec- 
ommended because:  (a)  The  flood  relief 
would  be  extended  over  hundreds  of  miles  of 
tributaries  and  of  the  main  rivers,  including 
the  Ohio,  for  many  miles  below  Pittsburg, 
(b)  The  impounded  flood  water,  with  proper 
manipulation  of  the  reservoir  svstem,  would 
considerably  increase  the  low-water  flow  of 
the  tributaries  and  of  the  main  rivers,  (c) 
This  increased  low-water  flow  would  greatly 
aid  navigation  and  interstate  commerce,  (d) 
The  increased  low-water  flow  would  notably 
improve  the  quality  of  the  water  for  domestic 
and  industrial  purposes,  (e)  The  sewerage 
problem  of  Pittsburg  and  of  many  other  com- 
munities along  the  rivers  would  be  simplified, 
(f)  The  public  health  would  be  protected 
against  the  dangers  arising  from  the  unsani- 
tary conditions  caused  by  overflow  and  by  ex- 
treme low  water,  (g)  A  considerable  amount 
of  water  power  would  be  incidentally  devel- 
oped. 

(15)  The  solution  of  the  flood  problem, 
therefore,  becomes  of  great  importance  to 
other  communities  along  the  river,  and  to  the 
counties  and  the  state,  and  also,  because  of  the 
benefits  to  navigation,  to  the  national  govern- 
ment. 

(16)  Reservoirs  for  flood  control  have 
been  built  in  other  countries,  and  have  been  so 
successful,  both  in  preventing  floods  and  in 
improving  the  low-water  flow  and  navigability 
of  the  rivers,  that  other  large  works  of  this 
kind  are  now  under  construction  and  many 
more  are  contemplated. 

(17)  Prevention    of    Pittsburg   floods  by 


storage  reservoirs  has  in  the  past  been  pro- 
nounced possible  by  a  number  of  eminent  en- 
gineers. It  has  generally  been  thought  im- 
practicable because  of  the  cost,  but  these  opin- 
ions as  to  cost  were  not  in  any  case  based  on 
actual  surveys,  designs  and  estimates. 

(18)  The  estimates  of  the  cost  of  storage 
reservoirs  and  other  works  for  flood  relief, 
made  by  the  Flood  Commission,  are  based  on 
detailed  surveys,  and  show  that  Pittsburg  can 
be  completely  safeguarded  against  floods  at 
the  cost  of  about  $20,000,000. 

(19)  The   Flood    Commission   urges  the 
carrying  out  of  the  proposed  works  for  flood 
relief  at  the  earliest  possible  date.    The  ex- 
penditure of  this  sum  of  $20,000,000  is  war- 
ranted for  the  following  reasons:   (a)  Had 
this  expenditure  been  made,  so  that  the  bene- 
fits   therefrom    would    have    been  realized 
through  the  past  ten  years,  more  than  half 
the  amount  would  have  been  saved  by  the  pre- 
vention of  flood  damage  at  Pittsburg  alone, 
(b)  The  cost  is  but  one-half  the  direct  loss, 
amounting  to  $40,000,000,  that  it  is  estimated 
will  otherwise  be  caused  by  flood  damage  at 
Pittsburg  in  the  next  20  years,    (c)  The  cost 
is  small  considering  the  total  loss  by  flood 
damage  in  a  few  years,  in  all  the  districts  that 
would  receive  benefits  from  flood  relief,  (d) 
The  flood  losses  along  the  Ohio  Valley  in  one 
year,  1907,  are  stated  to  have  amounted  to 
over   $100,000,000.     The   proposed  reservoir 
system   would   completely   relieve  the  upper 
Ohio  from  damaging  floods,  and  reduce  their 
height  and  damage  for  a  considerable  distance 
downstream.     (e)    The   expenditure   of  the 
sum  necessary  upon  the  Allegheny  and  Monon- 
gahela  rivers  would  be  the  important  begin- 
ning of  the  construction  of  a  comprehensive 
reservoir  system  upon  ah  tributaries  of  the 
Ohio  river.    Such  an  extension  of  the  system 
would  prevent  floods  throughout  the  entire 
Ohio  valley,    (f)  The  reduction  of  the  max- 
imum and  the  increase  of  the  minimum  flow 
of  those  streams  that  are  now  navigable  for 
any  portion  of  the  year  would  greatly  increase 
the  traffic  opportunities  upon  them.    At  the 
maximum  height,  the  current  would  be  great- 
ly reduced,  the  clearance  under  the  bridges  in- 
creased,  and   access   to  landings   easily  ob- 
tained.   During  the  lowest  stage  there  would 
be  a  sufficient  depth  of  water  for  vessels  of 
ordinary  draft,    (g)  The  annual  saving  due 
to  the  improved  quality  of  the  water  for  do- 
mestic and  industrial  uses,  and  the  prevention 
of  damage  resulting   from  chemical  impuri- 
ties in  the  water  at  low  stages  of  the  streams, 
would,  in  itself,  warrant  an  expenditure  of  a 
considerable  portion  of  the  cost  of  the  pro- 
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posed  flood  prevention,  (h)  The  large  area 
affected  by  floods  in  Pittsburg  includes  real 
estate  having  an  assessed  valuation  of  $160,- 
000,000.  If  relieved  from  the  flood  menace, 
this  property  would  be  increased  in  value  at 
least  $50,000,000,  or  more  than  twice  the  cost 
of  the  necessary  flood  relief  measures,  (i) 
The  water  power  that  would  be  developed 
could  be  utilized  to  produce  electrical  energy, 
and  would  yield  a  revenue  that  would  contrib- 
ute to  the  cost  of  maintaining  and  operating 
the  reservoir  system,  as  well  as  rendering  a 
return  upon  the  investment. 


Book  Review. 

Rock  Drilling.  By  Richard  T.  Dana  and  W.  L. 
Saunders.  John  Wiley  &  Sons,  New  York.  Cloth. 
6%x9*4  ins.    322  pp.    Illustrated.  $4. 

This  book  is  a  study  of  the  work  of  rock 
drills.  It  gives  an  analysis  of  the  operations 
required  and  presents  formulas  which  are  based 
on  actual  records  of  drilling  plants.  These  for- 
mulae may  be  applied  to  drilling  for  the  pur- 
pose of  determining  the  cost  of  the  work  per 
unit,  or  for  estimating  proposed  work,  or  for 
checking  up  work  which  is  in  progress. 

The  data  gi,ven  in  the  book,  and  from  which 
the  fundamental  facts  were  taken  for  deriving 
the  formulas,  were  collected  for  the  purpose  by 
the  Construction  Service  Co.  at  the  instigation 
of  the  Ingersoll-Rand  Co.  These  data  therefore 
pertain  exclusively  to  work  done  with  machines 
made  by  the  Ingersoll-Rand  Co.,  but  the  infor- 
mation as  worked  out  merely  represents  the 
facts  and  will  be  equally  useful  to  users  of 
other  makes  of  drills. 

The  chief  step  forward  as  represented  by  the 
book  is  the  working  out  of  a  scheme  therein  by 
which  the  study  of  rock  drill  work  is  put  upon 
a  scientific  basis. 

The  book  is  divided  into  sixteen  chapters  of 
which  seven  are  devoted  to  work  on  land,  seven 
are  devoted  to  subaqueous  work,  one  is  on 
blasting  and  explosives  and  one  is  devoted  to 
suggestions  and  hints  for  drilling  and  blasting. 

In  the  first  chapter  entitled  "Blasting  and  Ex- 
plosives" is  a  brief  text  covering  17  pages  on 
the  classes  of  explosives,  their  properties  and 
features,  and  of  the  methods  of  blasting. 

Beginning  with  the  second  chapter  the  sub- 
ject of  Drilling  on  Land  is  taken  up.  The  eco- 
nomic conditions  which  govern  the  drilling 
problem  are  enumerated  and  each  is  discussed. 
An  analysis  of  the  comparative  costs  of  opera- 
tion by  steam  and  compressed  air  is  given,  to- 
gether with  cost  curves  or  charts  for  deter- 
mining the  cost  of  drilling  by  the  use  of  com- 
pressed air  or  by  steam.  Charts  are  also  given 
showing,  graphically,  the  results  of  observations 
for  cutting  speed  in  various  materials,  time  for 
changing  steel,  time  to  move  and  set  up  under 
different  conditions,  etc.,  etc. 

A  large  part  of  the  book  is  given  up  to  de- 
scription of  work  upon  which  data  as  to  meth- 
ods and  costs  have  been  obtained.  The  work 
described  involves  rock  work  under  contract  on 
canal  construction,  river  improvements  and 
mining  work.  The  chapters  on  subaqueous  drill- 
ing give  excellent  descriptions  and  data  regard- 
ing the  work  of  drill  boats  on  river  and  harbor 
Improvements. 


Straight  Line  Engineering  Diagrams.  By  Man- 
ifold and  J '< >' >1 ...  'I  echnical  Publishing  Co.,  Kan 
Francisco,  Cal.  Cloth,  4%x7'A  ins.  loo  pp.  Il- 
lustrated. $3.00. 

This  book  is  prepared  for  the  convenience  of 
field  i-tigin>'«.|  Mini  others  who  have  occasion  to 
make  rapid  approximate  solutions  of  problems, 
comrno/ily  presented  In  the  design  and  construc- 
tion of  electric  power  systems  ami  similar  un- 
dertakings. 

The  book  contains  44  diagrams,  curb  diagram 
filling  one  page.  Karh  diagram  Is  explained 
fully  on  the  page  facing  the  diagram.  A  scribed 
eellulold   straight    edge   Is  rallied   In   the  pocket 

of  the  front  cover.  The  use  of  a  diagram  Is 
very  simple  In  principle.  The  straight  line  1^ 
pn  through  two  known  points  on  the  propei 

sidles  The  requited  quantities  are  then  read 
off  from  the  other  scales  at  their  points  of  In- 
tersection  with   the  straight  edge. 

There  lire  dlsgrami    under  the  following  head 
lino       P.eailng  Power  of  Pllrs.  Masonry  Arches, 
•  ■I'ln   or  Concrete,   Concrete  Hteel,  Strength 
«.f    Hmiiik,    Hired    Current    Wiring,    Pole  l.lne 


Construction  for  both  Copper  and  Aluminum. 
Electric  Currents,  Power  Transmission  Lines, 
Comparative  Cost  of  Power,  Steam  Hoists. 
Steam  Engines,  Economic  Size  of  Pipe,  Flow 
of  Water  in  Small  Pipes,  Canals  in  Earth,  Water 
Power,  Steel  Pipe  Line,  Flow  of  Water  in  Pipes, 
Wood- Stave  Pipe  Lines,  Flow  of  Water  Over 
Wiers,  Flow  of  Water  in  Canals  and  Flumes, 
Water  Measurements,  Stadia  Measurements, 
Shafting,  Gearing  and  Belting. 

In  the  explanation  of  each  diagram  an  illus- 
trative numerical  example  is  solved  and  the 
basis  of  th4  diagram  as  well  as  its  use  is  ex- 
plained. The  book  will  be  a  great  aid  to  engi- 
neers engaged  in  hydro-electric,  hydraulic  or 
general  practice. 


The   Design  and  Construction  of  Dams.  By 

Edward  Wegmann,  C.  E.  John  Wiley  &  Sons, 
New  York.  Cloth,  10x12  ins.  529  pp.  157  plates. 
Illustrated.  $6.00. 

This  is  the  sixth  edition  of  Mr.  Wegmann's 
very  comprehensive  treatise.  It  includes  a  study 
of  dams  of  every  kind,  even  including,  in  the 
appendix,  short  accounts  of  beaver  dams,  trem- 
bling dams  and  tinker's  dams.  These  are  of 
general  rather  than  technical  interest,  espe- 
cially the  latter.  The  major  portion  of  the 
work  is,  of  course,  devoted  to  the  study  of  fixed 
dams  built  of  masonry,  earth,  rock-fill,  timber 
and  structural  steel  and  the  principal  types  of 
movable  dams. 

In  the  1911  edition  two  new  chapters  have 
been  added  to  the  book,  one  on  Overflow  Wiers 
and  one  on  Coffer-dams.  The  descriptions  of 
important  dams  of  various  kinds  have  been 
brought  up  to  date. 

The  simple  principles  of  design  explained  in 
the  first  edition  of  the  book  are  used  in  the 
latest  edition.  Mr.  Wegmann  states  that  while 
efforts  accurately  to  determine  the  stresses  in 
dams  by  an  application  of  the  elastic  theory 
will  doubtless  eventually  advance  our  knowledge 
concerning  the  true  stresses  which  exist  in 
dams,  he  does  not  feel  warranted  at  the  present 
time  in  discarding  the  simple  methods  earlier 
demonstrated  which  have  led  to  safe  results. 

The  history  of  dam  design  is  traced.  Dams 
in  all  parts  of  the  world  are  illustrated  and 
described.  The  details  of  design  are  shown  in 
many  cases  in  addition  to  the  form  and  dimen- 
sions of  the  profile.  In  many  cases  construction 
plant  and  methods  are  described  fully,  and  in 
the  case  of  the  new  Croton  dam  some  cost  data 
are  given.  All  the  larger  dams  recently  con- 
structed are  described.  The  specifications  'for 
the  new  Croton  dam  are  given.  An  extensive 
bibliography  is  an  important  feature  of  the 
book. 

The  book  is  well  written  and  makes  very  in- 
teresting reading.  The  plan  of  grouping  and 
presenting  the  text  matter  is  excellent.  Engi- 
neers will  like  the  present  edition  even  more 
than  former  editions.  The  new  chapters  on 
Overflow  Wiers  and  Coffer-dams  add  much  to 
the  volume  of  the  book. 

The  book  seems  needlessly  large  and  heavy 
for  the  matter  it  contains.  The  margins  of  the 
text  pages  are  too  generous.  The  line  spacing 
could  be  reduced  to  advantage.  The  size  of 
page  could  be  reduced  considerably  without  ren- 
dering the  detail  of  the  plates  less  clear. 


PERSONALS. 

Mr.  O.  D.  Hogue  has  been  appointed  Vice- 
President  and  Treasurer  of  the  Goulds  Mfg.  Co. 
of  Illinois,  Chicago. 

Mr.  N.  Tannl,  Chief  Engineer  of  the  Imperial 
Railroads  of  Japan,  is  making  a  tour  of  Inspec- 
tion of  American  railways. 

Mr.  Edward  Cassldy  has  opened  an  office  In 
Pueblo.  Colo.,  to  engage  In  the  practice  of  civil, 
hydraulic  and  Irrigation  engineering. 

Mr.  Ross  Cortee,  Assistant  Engineer.  Philip- 
pine Service,  has  been  transferred  to  the  Holse 
project  of  the  II.  S.  Reclamation  Service. 

llr  N.  Reynolds.  I'onnerly  Train  Master  of 
the  Chicago-Great  Western  Railway  at  St.  Paul, 
has  been  made  Superintendent  of  Terminals  al 
Oel Weill,  III. 

Mi  .1  I''  1  leems.  General  Superintendent  of 
Motor  Power,  New  York  Central  Lines,  has  re- 
signed and  has  accepted  the  presidency  of  the 
Ward   Kqulpmcnt  Co.,  New  York. 

Mi    Samuel   A.  Greeley.  Superintendent  of  the 
Milwaukee    refuse    anil    Incineration    plant,  has 
Mailed    I'm    (\mieas.    Venezuela.      lie   will   he  en 
gaged  mi  municipal  work  for  the  city. 

Mr  Pierce  llulsiirt,  Engineer  with  tin  Hoard 
"I  Walei  SUPply,  New  York  City,  fell  HO  feet  III 
an  open  shaft  on  Nov    I.     II  Is  expected  Hint  he 


will  recover  from  his  injuries,  which  are,  how- 
ever, quite  serious. 

Mr.  H.  H.  Fielder,  formerly  associated  with 
the  Board  of  Engineering  for  the  city  of  Fort 
Worth,  Tex.,  has  opened  an  office  at  511  First 
National  Bank  Bldg.,  in  Fort  Worth,  for  the 
purpose  of  conducting  a  general  engineering  and 
contracting  business. 

Mr.  Wm.  E.  Dean,  Division  Engineer  of  the 
Board  of  Local  Improvements,  Chicago,  111.,  in 
charge  of  street  paving  in  the  north  division  of 
the  city,  has  resigned  his  position  to  enter 
another  field.  Mr.  Dean  will  in  the  future  rep- 
resent the  Creosoted  Wood  Paving  Block  Asso- 
ciation, with  headquarters  in  Kansas  City. 

Mr.  Geo.  A.  Burley  has  been  made  President  ; 
and  General  Manager  of  the  Everett  Lighting  & 
Power  Co.,  Inc.  The  principal  offices  of  the 
company  are  at  Evarts,  Mich.,  and  temporary 
offices  have  been  opened  at  312  Hammond  Bldg. 
Detroit,  Mich.  The  company  will  build  an  1800 
H.  P.  hydro-electric  plant  on  the  Muskegon 
River  next  spring. 

Mr.  Frederick  P.  Cook,  former  Secretary  of  l 
the  Milwaukee  Locomotive  Mfg.  Company  of 
Milwaukee,  Wis.,  has  been  placed  in  charge  of 
the  New  York  office  of  the  company,  with  head- 
quarters at  111  Broadway.  Mr.  Cook  will  have 
charge  of  the  sales  in  the  states  of  New  York 
and  New  Jersey  and  will  also  look  after  the 
company's  foreign  business. 

Mr.  Harry  B.  Hommon,  formerly  Engineer 
with  the  Sanitary  District  of  Chicago  and  en- 
gaged at  the  sewage  testing  station,  has  re- 
signed his  position  to  take  charge  of  the  sew- 
age testing  station  at  Akron,  Ohio.  Mr.  Horn- 
mon  was  Assistant  Chemist  at  the  Columbus, 
Ohio,  testing  station  and  was  Chemist  at  the 
stations  at  Waterburv,  Conn.,  and  Cloversville, 
N.  Y. 

Mr.  J.  P.  Coleman,  formerly  Chief  Engineer  of 
the  Union  Switch  &  Signal  Company,  has  been 
appointed  Consulting  Engineer  of  the  same 
company.  Mr.  L.  F.  Howard,  formerly  Electri- 
cal Engineer,  succeeds  Mr.  Coleman  under  the 
title  of  Engineering  Manager.  Mr.  F.  B.  Corey, 
formerly  Engineer  with  the  General  Electric  Co. 
at  Schenectady,  has  been  appointed  Engineer  in 
Charge  of  the  Inspection  Department,  which  will 
be  reorganized  under  his  direction. 

Mr.  Martin  J.  Capels,  who  has  since  1905  been  i 
connected  with  the  Carolina,  Clinchfield  &  Ohio 
Railway  Co.,  has  resigned  his  position  as  Vice- 
President  and  General  Manager  on  that  road  to 
accept  the  appointment  as  Fourth  Vice-Presi- 
dent of  the  Chesapeake  &  Ohio  Railway  Co.  and 
the  Hocking  Valley  Railway  Co.  Mr.  Capels  will 
have  supervision  over  the  operating  and  con-  il 
struction  departments  of  those  companies.  The 
appointment  went  into  effect  on  Nov.  1st.  i 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on  ] 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Asphalt  Floors. — Paper,  5%xS  ins.,  20  pp. 
Standard  Asphalt  &  Rubber  Co.,  137  So.  La  Salle 

St.,  Chicago,  111. 

This  catalog  contains  Illustrations  of  the  ap- 
plication ol'  Sarco  Mastic  for  floors  with  a  de-  J 
scription  of  the  material  and  its  properties. 

Blaw  Forms.— Paper,  6x9  ins.,  16  pp.  Blaw 
Collapsible  Steel  Centering  Co.,  Pittsburgh,  Pa. 

This  catalog  illustrates  and  describes  forms  for 
concrete  sidewalks  and  curbs.    Tables  of  sizes 

and  prices  are  given. 

Continental  Dump  Cars.— Board,  9x6  ins.,  AS- 
pp.  Continental  Car  &  Equipment  Co.,  Union 
Square,  N.,  New  York  City. 

Catalog  C.  M..  recently  issued,  contains  illus- 
l  rations,  descriptions  and  specifications  for  dump 
cars,  w  illi  wood  ami  steel  bodies,  of  various  sizes 
up  to  9  yards,  lllusl i-.i t ions  of  work  under  way, 
in  which  Continental  cars  arc  being  used  are 
given. 

Excavating  Equipment. -Paper,  3%x6  ins.,  t 
pp.  Tlic  Harron  \-  Cole  Co..  127  Franklin  St., 
New  York  City. 

This  pamphlet  Illustrates  and  describes  the 
Star  Dump  Wagon.  This  company  also  has  Is-  | 
sued  several  pamphlets  describing  and  lllus- 
tratlng  automatic  dump  buckets  lor  concrete 
work,  narrow  gage  equipment,  municipal  wag- 
ons and  carts,  and  the  Mancy  four-wheeled 
BO  ru  per. 

Patent  Scaffolding. — Paper,  .". '..\S  Ins  .  20  pp. 
Patent  Scaffolding  Co..  647  W.  50th  St..  New 
York  City. 

Illustrates  and  describes  scaffolding  for  use  on  I 
tall  iteel  buildings,  It  being  suspended  from  the 
(op  and  gradually  pulled  up  as  wall  work  prog- 
resses.   Illustrations  of  Its  application  arc  given. 

Portable  Crushers.  Paper,  .",'.,\S>„  Ins.  S  pp. 
New   Holland  Machine  Co  .   New  Holland,  Pa. 

Stone  crushers  and  trucks  are  taken  up  In  this 
Catalog,     Portable  outtlts  ate  Illustrated  and  tie- '  I 

scribed. 


Engineering  &  Contracting 

Devoted  to  the  Economics  of  Civil  Engineering  Design  and  to 
Methods  and  Cost  of  Construction 


Published  each  week  by  The  Myron  C.  Clark  Publishing  Company,  537  S.  Dearborn  St.,  Chicago,  111. 

EDITORS:    H.P.Gillette,  C.S.Hill,  C.T.Murray,  H.  B.  Kirkland,  S.  C.  Haddea       MANAGER:  F.  P.  Burt 

SUBSCRIPTION  RATES  (Payable  in  Advance). — $2.00  a  year  (52  issues)  in  United  States,  Cuba.  Mexico, 
Alaska,  Hawaii,  Guam,  Porto  Rico,  Philippine  Islands,  Republic  of  Panama,  Canal  Zone  and  Island  of  Tutuila. 
S3  00  a  year  (52  issues)  to  Dominion  of  Canada.    S4.00  a  year  (52  issues)  to  all  other  countries. 


Volume  XXXVI-  No.  21. 


CONTENTS 


November  22,  1911 


EDITORIAL,  SECTION: 
The  Law  of  Co-ordination  and  the  Cost  of 
Delays   537 

CONCRETE  SECTION: 
Cost  of  Construction  on  the  Panama  Canal 
for  the  Year  Ending  June  30,  1911  53S 

EARTH  AND  ROCK  SECTION: 

An  Improved  Rail  Clamp  for  Holding-  Steam 
Shovel  in  Position  542 

A  Novel  Device  for  Reheating  Compressed 
Air  for  Use  in  Rock  Drills  542 

A  Shovel  Attachment  for  Use  on  the  Boom 
of  a  Derrick  544 

A  Locomotive  Crane  Equipped  With  an  At- 
tachment for  Pile  Driving  544 

ROADS  AND  STREETS  SECTION: 
Notes  on  Road  and  Street  Work  54o 


Adaptability  of  Roads  and  Pavements  to 

Local  Conditions   545 

Grading  Machines   547 

WATER- WORKS  AND  SEWERS: 

The  Division  of  Sewerage  and  Water  Sup- 
plies of  the  New  Jersey  State  Board  of 
Health — Progress  of  Sanitation  in  New- 
Jersey   548 

The  Value  of  Pure  Water  to  Pennsylvania.  .548 
Cost  Recording  Forms  Used  for  Street  and 
Sewer    Work,    Engineering  Department, 

Spokane,  Wash  549 

The  Design  of  Imhoff  Sewage  Tanks  552 

DRAINAGE  AinD  IRRIGATION  SECTION: 
Results  of  Government    Investigations  on 
the  Cost  of  Pumping  for  Irrigation  553 


RAILWAY  SECTION: 

The  Economics  of  Abutment  Design  for 
Railway  Bridges   556 

Designs  of  Concrete  Water  Tanks  for  Rail- 
way Service   559 

A  1,000-Ft.  Steel  Arch  Span;  The  New 
York  Connecting  Railway  Bridge  Across 
the  East  River  561 

Costs  of  Clearing  Land,  Using  a  Home 
Made  Horse  Stump  Puller  561 

GENERAL  SECTION: 

Street  and  Roadway  Widths,  With  Especial 

Reference  to  Conditions  in  Chicago  561 

Pipe  Dipping  Plant  and  Cost  of  Dipping. . .  .563 

PERSONALS   563 

CATALOGS   564 


Entered  as  second-class  matter,  April  17,  1907,  at  the  Post  Office  ^at  Chicago,  ^Illinois,  under  act  of  March  3d,  1879.    Copyright,  1911,  by  the  Myron 


The  Law  of  Co-ordination  and  the  Cost 
of  Delays. 

A  surprising  amount  of  the  time  of  men 
and  machines  is  spent  in  almost  any  work  of 
construction  waiting  for  something  else  to  be 
done.  The  cause  is  improper  co-ordination  of 
work.  Now  while  the  law  of  co-ordination  of 
work  is  not  the  first  of  the  laws  of  manage- 
ment engineering  it  is  by  no  means  the  last  as 
we  shall  endeavor  to  demonstrate  before  we 
conclude  these  remarks.  Perhaps  the  initial 
step  toward  proof  is  to  exemplify  by  actual 
records  how  much  waste  time,  delays  waiting 
on  some  other  construction  operation  may 
count  into.  We  have  such  a  record  at  hand  in 
the  latest  report  of  the  Isthmian  Canal  Com- 
mission. Besides  giving  the  unit  costs  of  all 
the  major  items  of  construction  during  the 
twelve  months  reported  on,  this  report  rec- 
ords the  performance  of  several  of  the  largest 
plant  units  employed.  As  will  be  seen  from 
the  summaries  presented  on  a  succeeding  page, 
these  records  give  the  total  time  plant  was 
under  pay,  the  time  consumed  by  delays  of 
various  sorts,  and  the  output  of  work  done 
per  unit  of  time  under  pay  and  per  unit  of 
actual  working  time.  A  careful  study  of  every 
item  of  these  performance  data  will  repay  the 
labor;  here  however  we  shall  confine  our  at- 
tention mainly  to  the  one  item  of  plant  delays 
waiting  for  the  performance  of  some  co- 
ordinate task. 

Turning  to  the  records  of  delays  given  else- 
where we  find  that  the  total  delays  to  plant 
and  the  delays  due  to  "waiting"  were,  m  per- 
centages of  the  total  time  the  plant  was  un- 
der pav,  as  follows : 

Total  Delays 
delays,  waiting. 
Per  Per 

Purpose  of  Plant.  cent  cent 

Rock  crushers,  Porto  Bello   27. i4  <.iu 

Main  mixing  plant,  Gatun   41.2b  Si.ii 

Aux.  mixing  plant.  Gatun   40.5^    37. !>b 

Unloading  cableways,  Gatun   50.5 1  24.21 

Unloading  derricks,  Gatun   50.92  26.24 

Concrete  placing  cableways,  Gatun    27.04  17.t>» 

Rock  crushers,  Ancon   25.S0  d.lo 

Sand  unloading  cranes.  Balboa...    29.41    2b. 14 

Mixing  cranes,  Pedro  Miguel   27. 60  21.d» 

Mixing  cranes,  Miraflores   37.75      8. OS 

Concrete   placing    cranes,  Pedro 

Miguel    32.56  23.1-j 

Of  the  eleven  plants  recorded  only  one  was 
able  to  work  more  than  three-quarters  of  the 
time  it  was  under  pay;  two  were  not  able  to 
work  half  the  time  they  were  under  pay.  De- 
lavs  of  one  sort  or  another  consumed  from 
25.8  to  .50.02  per  cent  of  the  nominal  working 
time  of  the  plants  recorded.  Delays,  waiting 
for  some  co-ordinate  task  to  be  performed 
consumed  from  3.15  per  cent  to  37.86  per  cent 


of  the  nominal  working  time  of  these  plants. 
In  only  three  cases  were  delays  waiting  less 
than  10  per  cent  of  the  time  named  and  in  only 
four  cases  were  they  less  than  20  per  cent. 

The  vital  significance  of  the  figures  quoted 
cannot  be  easily  overlooked,  but  they  never- 
theless deserve  emphasis.  What  has  been  the 
increased  cost  of  concrete  work  at  Panama, 
due  to  these  delays?  Probably  no  one  can 
say  excatly.  No  one  on  the  other  hand  can 
doubt  that  it  has  been  considerable.  A  cable- 
way,  or  a  derrick  or  a  concrete  mixer  is  not 
costing  quite  as  much  when  waiting  for  work 
with  steam  up  and  the  gang  standing  ready,  as 
it  is  when  actually  carrying  load  but  the  dif- 
ference is  not  very  great.  Every  stoppage  of 
a  mixer  or  cableway  or  any  other  tool  under 
pay  costs  money  and  adds  to  the  unit  expense 
of  production.  It  being  true  that  delays  in- 
crease the  cost  of  production  then  the  con- 
verse is  true  that  the  elimination  of  delays  de- 
creases the  cost  of  production.  All  delays 
cannot  be  eliminated.  There  will  always  be 
breakdowns  of  machinery  and  stoppages  from 
other  unavoidable  causes,  and  no  series  of  con- 
struction operations  can  be  so  perfectly  co- 
ordinated that  there  will  not  be  some  wait- 
ing of  one  on  another.  Good  management, 
however  can  reduce  the  number  of  delays  due 
to  almost  any  ordinary  cause  and  every  reduc- 
tion saves  money. 

Turning  to  the  tabulation  of  delays  given 
above,  attention  is  directed  to  the  percentages 
in  the  column  showing  delays  waiting  on  co- 
ordinate operations.  This  is  a  class  of  delays 
which  is  ordinarily  susceptible  of  more  nearly 
complete  elimination  than  most  other  classes. 
Let  us  look  at  some  of  the  figures  given  on  a 
succeeding  page.  All  of  the  33.34  per  cent 
delay  of  the  main  mixing  plant  at  Gatun  was 
waiting  for  cars;  the  same  cause  accounts  for 
the  37.86  per  cent  delay  of  the  auxiliary  mix- 
ing plant.  Waiting  for  cars  and  barges  ac- 
counts for  the  delays  at  the  cableway  and  der- 
rick unloading  plants  at  Gatun ;  waiting  for 
concrete  and  for  forms  accounts  for  the  de- 
lays to  the  plants  placing  concrete.  These  are 
all  delays  due  to  lack  of  co-ordination.  To 
emphasize  the  illustration  still  more,  let  us 
take  the  Gatun  concreting  plant.  The  cable- 
ways  unloading  sand  and  stone  into  the  stock 
piles  were  idle  24.21  per  cent  of  their  time 
waiting  for  the  barges  bringing  these  materials 
to  the  work ;  the  concrete  mixers  were  idle 
33.34  per  cent  of  their  time  waiting  for  cars 
bringing  stone  and  sand  from  the  stock  piles; 
the  cableways  placing  concrete  were  idle  3.8 
per  cent  of  their  time  waiting  for  concrete 
cars  to  come  from  the  mixers  and  another 
13.70  per  cent  of  their  time  waiting  for  the 
forms  to  be  placed  which  were  to  receive  the 
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concrete.  The  operations  of  the  barge  fleet 
the  unloading  cableways,  the  material  cars,  the 
mixers,  the  concreting  cableways  and  the 
workmen  erecting  forms  were  not  in  co-ordi- 
nation. It  does  not  concern  us  here  to  in- 
vestigate to  what  extent  this  particular  example 
of  lack  of  co-ordination  is  excused  by  the  lo- 
cal conditions ;  the  fact  sought  to  be  conveyed 
is  that  imperfect  co-ordination  of  sequential 
operations  is  the  cause  of  the  major  portion  of 
plant  idleness  at  Panama. 

The  fact  that  is  here  shown  to  be  true  at 
Panama  will  be  found  to  be  true  on  almost 
any  piece  of  construction  work.  Workmen 
and  machines  spend  a  considerable  portion  of 
their  time  waiting  for  something  else  to  be 
done  or  for  materials  with  which  to  work. 
The  various  operations  required  are  not  in 
co-ordination.  What  are  the  causes  of  this 
lack  of  co-ordination?  They  are  many,  some 
of  them  are  unavoidable  but  most  of  them  can 
be  avoided  entirely  or  in  great  measure.  Lack 
of  a  carefully  drawn  schedule  of  performance 
is  one  cause.  There  is  no  time  table  to  guide 
the  performance  of  the  various  working  units 
or  to  disclose  when  any  unit  is  ahead  of  or 
behind  time.  Another  cause  is  irregular  ar- 
rival of  materials  and  supplies  to  the  workmen 
and  machines.  Failure  to  keep  plant  in  good 
repair  resulting  in  the  breakdown  of  a  ma- 
chine upon  which  workmen  or  other  machines 
depend  is  a  third  cause.  Still  another  cause 
is  improper  quality  of  supplies,  poor  steel  for 
the  blacksmith  or  poor  coal  for  the  boilers. 
The  list  of  minor  causes  is  much  longer,  but 
like  those  named  they  are  ordinarily  all  suscep- 
tible of  being  in  great  measure  eliminated. 

It  has  been  the  pleasure  of  a  considerable 
number  of  engineers  and  a  few  engineering 
journals  to  deprecate  the  worth  of  scientific 
management  or  management  engineering  as  we 
prefer  to  designate  it.  When  plants  like  those 
at  Panama  whose  outputs  run  into  the  hun- 
dreds of  thousands  of  units  per  year,  stand 
idle  under  nearly  full  operating  expense  and 
in  six  cases  out  of  ten  for  over  20  per  cent  of 
their  time  waiting  on  some  other  operation 
there  is  certainly  opportunity  for  the  exercise 
of  management  engineering.  And  one  of  the 
first  steps  in  this  work  is  to  do  just  what  has 
been  done  at  Panama,  keep  a  careful  record  of 
plant  performance.  It  is  one  of  the  easiest 
things  in  the  world  to  misjudge  plant  per- 
formance, particularly  where  the  aggregate 
output  per  day  or  per  month  is  large.  The 
35,000  to  65,000  cu.  yds.  output  per  month  of 
the  main  concrete  mixing  plant  at  Gatun.  Pana- 
ma, seems  overwhelming  evidence  of  efficiency 
until  we  learn  by  counting  its  time  that  it 
stands  idle  33  per  cent  of  that  time  waiting  for 
cars  supplying  it  with  raw  materials. 
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Cost  of  Construction  on  the  Panama 
Canal  for  the  Year  Ending 
June  30,  1911. 

(staff  article.) 
The  general  progress  of  construction  on  the 
Panama  Canal  during  the  twelve  months  end- 
ing June  30,  1911,  was  summarized  from  the 
report  of  the  chief  engineer  in  our  issue  of 
Nov.  8.  In  this  article  we  give  in  more  detail 
the  costs  of  work  and  the  performance  rec- 
ords of  various  classes  of  plant.  These  costs, 
etc.,  are  compiled  from  the  more  elaborate 
statements  by  months  and  in  some  instances 
are  wholly  rearranged  for  more  convenient  use 
by  the  general  reader.  Before  taking  up  the 
detailed  costs  it  is  interesting  to  note  that  the 
total  construction  cost  of  the  canal,  that  is 
the  amount  actually  spent  for  construction  in- 
cluding plant  and  equipment,  has  been  $123,- 
386,130,  divided  as  follows: 

Division  cost  $112,691,518 

Overhead  expenses   10,694,612 

Total  $123,386,130 

The  overhead  charges  are  from  these  figures, 
9.2  per  cent  of  the  total  cost  and  this  does  not 
include  division  supervision  and  clerical  costs. 
As  reported  by  the  chief  engineer  the  amounts 


Miraflores  locks   137,752  1.6085 

Total  foundations   399,426   

Grand  total  dry  excavation. .  20,184,574   

The  itemized  costs  of  each  of  these  classes 
of  dry  excavation  are  given  in  Tables  I  to 
XI  inclusive. 

Atlantic  Division. — Practically  all  of  the  dry 
excavation  in  the  Atlantic  Division  was  steam 
shovel  work  except  that  noted  as  done  in  pre- 
paring foundations.  This  was  rather  careful 
hand  work  removing  a  shallow  layer  of  rock 
and  loosened  ledge  to  secure  solid  rock  foun- 
dations. Tables  I  to  V  inclusive  give  the  unit 
costs  of  dry  excavation  for  the  Atlantic  Di- 
vision. 

Central  Division. — Including  29,952  cu.  yds. 
miscellaneous  excavation,  the  total  excavation 
for  twelve  months  was  18,552,644  cu.  yds.  of 
which  4,583,719  cu.  yds.  were  earth  and  13,- 
968,925  cu.  yds.  were  rock.  Cost  data  are  based 
on  18,522,692  cu.  yds.  The  methods  of  exca- 
vation were  as  follows : 

Cu.  yds. 

Steam  shovel   18,239,217 

Locomotive  cranes  and  clamshells....  67,384 

Hand    14,491 

Scrapers    19,072 

Contractors    178,268 

Blasted  and  washed  away   34,209 

Total    18,522,644 


0.41  ft.  of  hole  and  0.5  lb.  of  explosive  per 
cubic  yard.  There  were  52  steam  shovels 
worked  and  their  performance  averaged  as 
follows  per  shovel : 

Number  of  working  days   304 

Cu.  yds.  output  per  day   1,314.4 

Cu.  yds.  output  per  month  32,635 

Cu.  yds.  output  per  hour  under  steam..  165.7 
Cu.  yds.  output  per  hour  at  work   241.1 

The  itemized  cost  of  dry  excavation  in  the 
Central  Division  for  twelve  months  is  given 
in  Table  VI.  In  this  table  the  cost  of  drilling 
and  blasting  is  distributed  over  the  total  yard- 
age, whereas  as  stated  above  only  11,672,241 
cu.  yds.  required  blasting.  Distributed  over 
this  smaller  amount  the  cost  averaged  $0.1649 
per  cubic  yard. 

Pacific  Division. — Dry  excavation  on  the  Pa- 
cific Division  resembled  in  purpose  and  char- 
acter that  for  the  Atlantic  Division.  The  item- 
ized costs  of  the  various  classes  of  work  are 
given  in  Tables  VII  to  XI,  inclusive. 

DREDGING  EXCAVATION. 

The  plant  engaged  in  dredging  was  seven 
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by  divisions  "paid  for  salaries  for  clerks  and 

supervisory  forces"  were: 

1  Per  cent. 

Atlantic    \\-\. 

Central    26.0,, 

Pacific    22  a° 

DRY  EXCAVATION. 

Except  for  479,075  cu.  yds.  on  the  other  di- 
visions practically  all  prism  excavation  was 
confined  to  the  Central  Division,  which  is 
mainly  the  Culebra  Cut.  The  yardage  exca- 
vated by  items  is  given  in  the  following  tab- 
ulation : 

Spillways  and  locks.  Cu.  yds.  Cost. 

Gatun  spillway   125,383  $0.4069 

Gatun  locks   475,875  0.U10 

Pedro  Miguel  locks   16,423  0.5991 

Miraflores  locks   247,700  0-7378 

Total    865,381   

At?aannttc  Division                            280,305  $0.6010 

Pacific  division:  ,0.,1ttoA  nSoM 

Division  forces    "^Ulli  0  3600 

Contractors                                  178,268  0-3600 

Total  central  division   18,522,692  $0-5880 

Pacific  division   198,770  $0-6960 

Total  canal  prism   18,919,767   

Preparing  Foundations: 

Gat  im  spillway   32.245  $1.5048 

f.-ilnn    loci's    152,582  ].5r,40 

Pedro  Mlguef  locks   76,847  2.3746 


TABLE  I-  COST  OF 
CU.  YDS.  IN  PRISM, 
PANAMA  CANAL. 

Item 

drilling   

Wasting   

leading  by  power  

Tracks   

Transportation   

Clearing  site  

Pump* 


EXCAVATING  280,305 
ATLANTIC  DIVISION 

Per 
cu.  yd. 

 $0.0337 

 0404 

 0679 

 0805 

 1209 

   0013 

'"'   0323 


MaTn'tenanee  of  equipment  '"{4  8 

i  ,|..  ..  i       ..  .  t.l  I  r<i  f-V  '  1  '"' 


I'lntit  arbitrary 

Idvlslori  <-xp<r,H<- 


.•»::'>:: 


Total  division  -out  'a'SaoS 

Administrative  snul  general  expense   tt.01.P7 

Total  coat  


The  material  excavated  by  shovel  was  hauled 
an  average  of  12  miles  to  dumps.  The  average 
number  of  locomotives  worked  per  day  was 
146.46  and  the  average  number  of  cars  loaded 
per  day  was  3,739.97.  There  are  209.16  miles 
of  track  and  during  the  year  the  track  work 
was  as  follows : 

Miles  track  removed   152.9 

Miles  track  laid   215.08 

Miles  track  renewed   20 

Miles  track  shifted   1,534.6 

Number  frogs  and  switches  removed..  590 

Number  frogs  and  switches  laid   1,169 

Miles  trestle  built  for  dumps   2.78 

Some  of  the  material,  clay  and  silt,  exca- 
vated proved  too  unstable  to  maintain  an  em- 
bankment supporting  dump  track  and  was  han- 
dled either  by  dumping  off-trestle  into  the 
Chugres  River  whose  swift  current  carried  it 
away  or  by  the  following  method :  A  dump 
track  was  laid  on  firm  ground  alongside  the 
river  and  the  material  dumped  between  the 
track  and  river.  This  material  was  then 
soaked  with  water  from  a  pipe  line  laid  along 
the  track  until  it  would  slide  gradually  into  the 
river  and  be  washed  away. 

About  11,672,241  cu.  yds.  of  the  material 
excavated  had  to  be  blasted.  A  total  of  909.17 
miles  of  holes  were  drilled  and  2,637.6  gross 
tons  of  explosives  were  used  in  this  work  or 

TABLE  II. — COST  OF  EXCAVATING  125,383 

CU.  YDS.  IN  GATUN  SPILLWAY,  PANAMA 

CANAL.  _ 

Per 

Item.  SU' 
Drilling   $0.0119 

Blasting   8»M 

Loading  by  power  

Tracks   M"* 

Transportation   ¥855 

Trestles   MJS 

Maintenance  of  , qnlpmctit  OjlJ 

I  'hint    arbitrary  110'! 

Division    expense  0L2C, 

TotnF  division  cost  $0.11169 

Administrative  and  general  expense  0470 

Total   cost  $0.1539 


dredges  on  the  Atlantic   Division  and  five 
dredges  on  the  Pacific  Division.    The  charac-  ! 
ter  and  distribution  of  these  machines  and  the 
work  done  by  each  type  and  its  cost  were  as 

follows : 
Atlantic  Division: 

Per 

Type.  Cu.  yds.    cu.  yd. 

1  sea-going  suction    3,180,196    $0.0452  1 

2  dipper    590,448  0.1346 

3  ladder    1,221,092  0.1496 

1  pipe  line  suction   836,569  0.0S18 

Pacific  Division: 

1  sea-going  suction    2,904.435  $0.0569 

1  dipper    738,139  0.1371 

3  ladder    1,907,068  0.0963 

The  itemized  costs  of  all  dredging  excava- 
tions are  given  in  Table  XII  for  the  Atlantic 
Division  and  in  Table  XIII  for  the  Pacific 
Division.  It  will  be  noted  that  on  each  division 
a  portion  of  the  material  dredged  was  rock. 
This  was  of  course  blasted  or  broken  up  by  a 
Loebnitz  rock  breaker  for  the  dredges.  In 
this  same  connection  it  may  be  noted  that  the 
costs  given  in  the  above  summary  are  for 
operation  and  repairs  alone. 

HYDRAULIC  EXCAVATION. 

A  total  of  28,605  cu.  yds.  were  excavated  by 
hydraulic  pumping  at  a  cost  of  26.99  cts.  per 

TABLE  III.— COST  OF  REMOVING  32,245  CU. 
YDS.  PREPARING  FOUNDATIONS  FOR 
GATUN  SPILLWAY,  PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Drilling   $0.0375 

Wasting   0226 

Loading  by  power  0409 

Loading  by  band  7015 

Transportation   1269 

Trncks    (trestles)  0744 

Cofferdams   1832 

Pumps    (power)  0132 

Maintenance  of  equipment  09S2 

Plant    arbitrary  U4J 

Division   expense,  0915 

Total  division  cost  $1.5048 

Administrative  and  general  expense  1828 

Total  cost  $1.6870  ! 
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'ABLE  IV.— COST   OP  EXCAVATING  475,875 


CU.  YDS.  FOR  GATUN  LOCKS,  PANAMA 
CANAL. 

Per 

Item.  cu.  yd. 

irilling   $0.0296 

Hasting   0419 

loading  by  power  085fi 

'racks   1120 

'ransportation   1497 

'restles   0030 

limps   0365 

'ower   0128 

[aintenance  of  equipment  08S1 

'lant  arbitrary  1115 

•ivision   expense  0403 


Total  division  cost  $0.7110 

.dministrative  and  general  expense  077S 


Total  cost  $0.7SRs 


u.  yd.  not  including  administrative  and  gen- 
ral  expenses.  The  more  important  work  of 
fie  hydraulic  excavating  plants  on  the  Pacific 
)ivision  is  given  in  Tables  XIV  and  XV.  The 
onstruction  of  the  plant  used  was  described 
i  our  issue  of  March  1,  1911. 

DRY  FILLING. 

The  following  is  a  summary  of  the  yardage 


nd  unit  costs  of  dry  filling: 

Per 

Item.  Cu.  yds.  cu.  yd. 

ratun    dam   2,653,908  $0,381:; 

■atun-Mindi  levee    51,156  0.1979 

tiraflores  dam   295,598  0.4102 

iackfilling: 

Gatun    spillway   12,873  $0.4832 

Gatun  locks   535,669  0.5307 

Pedro  Miguel  locks   273,709  0.3900 

Miraflores  locks   53,521  0.4293 

Center  wall  Gatun  locks   2,717  1.0634 

.pproach  wall  Gatun  locks   22,234  0.1839 

olon  breakwater    359,890  1.4506 


_  The  largest  item  of  dry  filling,  that  for  the 
latun  Dam,  comprised  material  largely  from 
Ailebra  hauled  in  by  20  and  35  car  trains  and 
umped  from  trestles  in  two  ridges  across  the 
alley  to  form  embankments  to  retain  the 
ydraulic  fill  forming  the  main  body  of  the 
am.  The  cost  of  this  dry  filling  is  given  in 
etail  in  Table  XVI.  The  Gatun-Mindi  levee 
/as  likewise  a  dry  fill  from  trestles  to  retain 
ydraulic  fill;  its  cost  is  given  in  Table  XVII. 
'he  remaining  dry  fill  comprised  back  filling 
ehind  lock  walls  and  the  Colon  breakwater 
ock  fill  all  done  by  dumping  from  trestles, 
"he  costs  are  given  in  Tables  XVIII  to  XXIII 
nclusive. 

HYDRAULIC  FILLING. 

Hydraulic  filling  comprised  the  work  of  five 
ydraulic  dredges  pumping  from  borrow  pits 
nto  the  Gatun  Dam.  The  cost  of  the  work  is 
liven  in  Table  XXV. 

CONCRETE  MASONRY. 

There  was  a  total  of  1,741,908  cu.  yds.  of 
oncrete  placed  during  the  year  in  the  canal 
ocks  and  spillways.  The  itemized  costs  of  the 
nasonry  for  the  various  structures  are  given 
n  Tables  XXVI  to  XXIX  inclusive.  It  will 
e  seen  by  comparing  Tables  XXVII  and  XXIX 
hat  concrete  of  all  kinds  in  place  cost  $1.8879 
ess  at  Pedro  Miguel  than  at  Gatun.  The 
aving  at  Pedro  Miguel  is  in  all  items  except 
nixing  and  reinforcement. 

STONE  PRODUCTION. 

All  stone  for  concrete  has  to  be  quarried, 
rushed  and  transported  to  the  work.  The 
luarry  for  the  Atlantic  Division  of  the  work 
s  located  at  Porto  Bello  where  the  crushed 
itone  is  loaded  onto  barges  and  shipped  to 
jatun  and  there  unloaded  by  cableways  and 
lerricks  into  stock  piles.  For  the  Pacific  Di- 
vision the  stone  is  quarried  at  Ancon,  trans- 
ited from  the  quarry  by  rail  and  dumped 


rABLE  V.— COST  OF  REMOVING  152,582  CU. 
YDS.  IN  PREPARING  FOUNDATIONS  FOR 
GATUN  LOCKS,  PANAMA  CANAL. 


.iieiii.  L'U.  yu. 

drilling   $0.1670 

31asting   1069 

-loading  by  power  1253 

goading  by  hand  3752 

transportation   1691 

rracks  (trestles)  0728 

Pumps    (power)  107S 

Maintenance  of  equipment  2284 

Plant  arbitrary  1162 

division   expense  0853 

Total  division  cost  $1.5540 

Administrative  and  general  expense  1811 


Total  cost  $1.7351 


TABLE  VI.— COST  OF  EXCAVATING  DRY. 
18,344,424  CU.  YDS.  IN  PRISM,  CENTRAL 
DIVISION  PANAMA  CANAL. 

Per 

"em-  cu.  yd. 

Clearing   site  $0.0000 

2,r"»?e   0503 

Blasting  ,  0547 

Loading  by  power   «493 

Tracks    "     ' "  '1014 

Transportation    o816 

gumPs  '.om 

PumPS   0038 

Maintenance  ot  equipment   0875 

Plant   iooo 

Division   expense  0128 

Total  division  cost  $0,590° 

Administrative  and  general  expense  0462 

Total  cost  $0.6364 

Dry  excavation— Prism,  bv  contract,  cubic 

„  yards   178,268 

Contract  cost  $0.2600 

Plant    arbitrary  iooo 

Total  cost  $0.3600 

Total  dry  excavation,  quantities,  cubic 

yards   18,522,692 

Unit  cost  $0.6337 

into  storage  from  trestle.  Tables  XXX  and 
XXXI  give  the  costs  at  Porto  Bello  and  An- 
con, respectively.  The  notable  difference  in 
cost  at  the  two  quarries  will  be  observed.  Part 
of  this  is  due  to  differences  in  transportation 
which  is  71.84  cts.  per  cu.  yd.  greater  at  Porto 
Bello.  Deducting  this  amount  from  the  Porto 
Bello  costs  we  get  a  cost  of  $1.6219  per  cubic 
yard.  This  figure  is  directly  comparable  with 
the  cost  of  $0.8443  per  cubic  yard  at  Ancon. 

SAND  PRODUCTION. 

During  the  fiscal  year  the  Atlantic  division 
produced  at  Nombre  de  Dios  441,919  cu.  yds. 


TABLE  VIII.— COST  OF  EXCAVATING  16,423 
CU.  YDS.  FOR  PEDRO  MIGUEL  LOCKS. 
PANAMA  CANAL. 

Per 

Item.  Cu.  yd. 

Drilling   $0.0241 

Blasting   0010 

Loading  by  power  195<; 

Tracks   0941 

Transportation   1088 

Dumps   0083 

Pumps   0320 

Maintenance  of  equipment  1049 

Plant    arbitrary  0019 

Division  expense  0284 

Total  division  cost  $0.5991 

Administrative  and  general  expense  0589 

Total"  cost  $0.6580 

ing,  the  distance  being  about  40  miles  on  the 
Atlantic  side  and  20  miles  on  the  Pacific  side. 
The  Atlantic  division  used  cableways  and 
cranes  to  unload  the  sand,  the  Pacific  division 
using  electric  cranes;  54.73  per  cent  of  the  out- 
put of  the  Atlantic  division  was  unloaded  by 
cableways  directly  into  the  storage  piles  and 
37.70  per  cent  unloaded  by  derricks  near  lock 
site  and  transported  by  rail  to  storage  piles 
or  mixers;  7.57  per  cent  was  unloaded  by  der- 
ricks near  spillway  mixer.  All  the  output  of 
the  Pacific  division  was  transported  by  rail  to 
storage  piles.  The  costs  of  sand  production 
at  Nombre  de  Dios  and  at  Chame  are  given  in 
Tables  XXXII  and  XXXIII. 

PLANT  PERFORMANCE. 

Complete  records  were  kept  of  the  perform- 
ance of  the  more  important  plant  units.  These 
are  summarized  below. 

Rock  Crushers. — The  crushing  plant  at  Porto 
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Curve  Showing  Increase  in  Steam  Shovel  Efficiency  at  Panama. 

of  sand  at  an  average  division  cost  of  $0.8795 
per  cubic  yard.  Transportation  to  Gatun  cost 
an  average  of  $0.9770  per  cubic  yard,  making 
an  average  total  cost  in  storage  of  $1.8565  per 
cubic  yard.  The  Pacific  division  produced  at 
Chame  494,841  cu.  yds.  of  sand  at  an  average 
cost  of  $0.1788  per  cubic  yard.  Transportation 
to  Pedro  Miguel  and  Miraflores  cost  an  aver- 
age of  $0.6496  per  cubic  yard,  making  an  aver- 
age total  cost  in  storage  of  $0.8284  per  cubic 
yard.  The  cost  sheets  of  the  Pacific  division 
were  based  on  estimated  car  capacities,  and 
cross  section  of  the  stock  piles  developed  an 
excess  quantity  of  18,249  cu.  yds.,  which 
were  added  on  the  cost  sheets  to  the  total 
quantity  produced  during  the  year.  Except 
during  the  first  four  months  of  the  year,  when 
29,539  cu.  yds.  were  obtained  at  Nombre  de 
Dios  by  cranes,  the  method  of  securing  the 
sand  was  similar  at  both  points,  the  Atlantic 
division  dredging  the  sand_  with  pipe-line  suc- 
tion dredges  and  the  Pacific  division  with  a 
ladder  dredge.  In  both  divisions  the  sand  was 
transported  by  water  to  the  point  of  unload- 


TABLE  VII.— COST   OF  DRY  EXCAVATING, 
19S.770  CU.  YDS.  IN  PRISM.  PACIFIC  DIVI- 


SION PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Drilling   $0.0491 

Blasting   0359 

Loading  bv  power   1384 

Tracks  0828 

Transportation   1275 

Dumps   0299 

Pumps   0319 

Maintenance  of  equipment  0743 

Plant  arbitrary  1010 

Division  expense  0252 


Total  division  cost  $0.696ii 

Administrative  and  general  expense  0637 


Total  cost  $0.7597 


Bello  comprises  two  No.  9,  four  No.  6  and  one 
No.  21  crushers,  but  the  No.  21  crusher  oper- 
ated only  about  10  months,  being  installed 
Sept.  6,  1910.  The  hours  per  day  operated 
were  16  to  Sept.  17,  then  12  to  Jan.  10,  then  10 
to  Feb.  14  and  finally  8  to  June  30.  The  total 
yardage  of  rock  crushed  was  864,033.  The  fol- 
lowing are  the  operating  records : 


Item.  Total.  Per  cent. 

Hours  under  pay                           341.2  100 

Hours  working   2479.24  72.66 

Delays: 

Repairs  to  crushers                        62.77  1.84 

Repairs  to  cross  conveyors            99.96  2.93 

Repairs  to  bin  conveyors                88.13  2.58 

Waiting  on  cars                            247.46  7.25 

Crusher  choked                               39.69  1.17 

Waiting  on  barges                        202.41  5.93 

Other  delays                                   192.34  5.64 


Total  delays    932.76  27.34 

Cu.  yds.  per  working  hour   348.51 

Cu.  yds.  per  hour  under  pay....  253.23 


The  plant  at  Ancon  consists  of  one  No.  12 
and  four  No.  6  crushers.    The  following  are 


TABLE  IX.— COST  OF  REMOVING  76.S47  CU. 
YDS.  IN  PREPARING  FOUNDATIONS  FOR 
PEDRO  MIGUEL  LOCKS,  PANAMA  CANAL. 


Per 

Item.  cu.  yd. 

Drilling   $0.4438 

Blasting   1215 

Loading  by  power  2116 

Loading  by  hand  670S 

Transportation   1751 

Tracks  (trestles)  2106 

Dumps   0784 

Pumps    (power)  0366 

Maintenance  of  equipment  1613 

Plant  arbitrary  1421 

Division  expense  133S 


Total  division  cost  $2.3746 

Administrative  and  general  expense  2872 


Total  cost  $2.6618 
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TABLE   X. — COST   OF   EXCAVATING  247,700 
CU.     YDS.     FOR     MIRAFLORES  LOCKS, 


PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Drilling   $0.0837 

Blasting   0557 

Loading-  bv  power  1310 

Tracks  2114 

Transportation   062  ! 

Dumps   0139 

Pumps   0141 

Maintenance  of  equipment  0407 

Plant  arbitrary   0900 

Division   expense  0251 

Total  division  cost  $0.7378 

Administrative  and  general  expense  0712 

Total  cost  $0.8090 


TABLE    XI. — COST    OF    REMOVING  137.752 
CU.   YDS.   IN  PREPARING  FOUNDATIONS 


FOR  MIRAFLORES  LOCKS.  PANAMA 
CANAL. 

Per 

Item.  cu.  yd. 

Drilling   $0.3840 

Blasting   0977 

Loading  by  power  1291 

Loading  by  hand  4914 

Transportation   1001 

Tracks   1293 

Pumps   0419 

Maintenance  of  equipment  0657 

Plant  arbitrary  0345 

Division   expense  0848 

Total  division  cost    $1.6085 

Administrative  and  general  expense  1985 

Total  cost  $1.8070 


TABLE  XII.— AVERAGE  COST  OF  DREDGING 
EXCAVATION  ATLANTIC  DIVISION,  PAN- 
AMA CANAL. 

Total. 
Quantity.  Unit 


Items — Prism.  Cu.  yds.  cost. 

Pipe  lines   836,569  $0.0074 

Dikes    836,569  .0729 

Clearing    5,828,345  .0010 

Seagoing  suction  dredge: 

Operation    3.180,196  .0335 

Repairs    3,180,196  .0117 

Ladder  dredges: 

Operation    1.221,092  .0876 

Repairs    1,221,092  .0620 

Dipper  dredges: 

Operation    590,488  .0999 

Repairs    590,488  .0347 

Pipe-line  dredges: 

Operation    S36.569  .0718 

Repairs    836,569  .0100 

Tugs,  clapets  and  scows: 

Operation    1.811,580  .0777 

Repairs    1,811,580  .0578 

Drilling    487,038  .0602 

Blasting    487,038  .0986 

Small   boats   5,828,345  .0024 

Repairs  miscellaneous  equip...  5,828,345  .0011 

Plant   arbitrary   5,828.345  .0592 

Division  expense   5,828,345  .0093 


Total  division  cost   5,828,345  $0.2215 

Admin,  and  general  expense...  5,828,345  .0218 


Total  cost   5,828.345  $0.2433 


Earth  excavation  (per  cent)..  5,341,307  91.64 
Rock  excavation  (per  cent)...     487,038  8.36 


TABLE  XIII. — AVERAGE  COST  OF  DREDG- 
ING    EXCAVATION     PACIFIC  DIVISION, 


PANAMA  CANAL. 

Unit 

Prism.                                       Total.  cost. 

Clearing    5,549,642  $0.0006 

Seagoing  suction  dredge; 

Operation    2,904,435  .0419 

Repairs    2,904,435  .0150 

Ladder  dredges: 

Operation    1,907,068  .0611 

Repairs    1,907,068  .0352 

Dipper  dredges: 

Operation                                     738,139  .0701 

Repairs                                      738,139  .0670 

Tugs,  clapets  and  scows: 

Operation    2,645,107  .0603 

Repairs    2,645,207  .031  I 

Drilling                                              301,112  .1112 

Masting                                            301,112  .1696 

Operation  drill  barges                    301,112  .216S 

Operation  rock  breakers                 301,112  .0770 

Small   boats   5,549,642  .0031 

Repairs   miscellaneous   equip. ..  ...519,612  .0078 

Planl    arbitrary   5,549,642  -<'7-.'.» 

Division   expense   5,519,612  .onx  • 


Total  division  cost   5,549,642  $0,251! 

Admin    and  general  expense...  5.519,612  .0215 

Total  co«t   5,549,642  $0.2764 

Bi i Mi  excavation  (per  cent)..  5,248.530  94.57 

Rock   excavation    (per  cent)...  301,112  5.48 


the  operating  records  for  8.V»,8'.M  cu.  yds.  of 
rock  crushed: 

It,  .,,  Total     Per  cent 

Hours  under  pay   3,039  100 

Hours  working    2,255  74.2 


TABLE  XIV— COST  OF  197,677  CU.  YDS.  OF 
HYDRAULIC  EXCAVATIONS  IN  PRISM, 
PACIFIC  DIVISION,  PANAMA  CANAL. 


Per 

Item.  cu.  yd. 

Pumping   station  $0.1203 

Pipe  lines  and  monitors  0714 

Dredging    pumps  0716 

Relav  pumps  

Dikes   0100 

Maintenance  of  equipment  0630 

Power   1960 

Plant  arbitrary  0630 

Division   expense  0153 


Total  division  cost  $0.6106 

Administrative  and  general  expenses  0460 

Total  cost  $0.6566 


TABLE  XV— COST  OF  332.703  CU.  YDS.  OF 
HYDRAULIC  EXCAVATION  AT  MIRA- 
FLORES LOCKS,  PANAMA  CANAL. 


Per 

Item.  cu.  yd. 

Pumping   station  $0.0959 

Pipe   lines  0475 

Dredging    pumps  0651 

Relav  pumps  0024 

Dikes   0248 

Monitors   

Maintenance  of  equipment  0547 

Power   1895 

Plant  arbitrary  0552 

Division   expense  0135 

Total  division  cost  $0.5486 

Administrative  and  general  expenses  0384 

Total    cost   $0.5870 


TABLE  XVI.— COST  OF  2,653,908  CU.  YDS.  OF 
DRY  FILL  IN  GATUN  DAM,  PANAMA 
CANAL. 

Per 

Item.  cu.  yd. 

Excavation   $0.0090 

Clearing  site  0021 

Tracks   0530 

Trestle   0107 

Transportation   0898 

Filling   0349 

Maintenance  of  equipment  0316 

Plant  arbitrary  0S52 

Division   expense  0144 

Total  division  cost  $0  3813 

Administrative  and  general  expenses  0286 


Total  cost  $0.4099 

Paving,  cu.  vds   18,374 

Clearing  site  $0.0053 

Filling   17S9 

Plant    arbitrary  0770 

Division   expenses  0212 


Total  division  cost  $0.2S21 

Administrative  and  general  expenses  0293 


Total  cost  $0.3117 


TABLE  XVII.— COST  OF  51,156  CU.  YDS.  OF 
DRY   FILLING  IN  GATUN -MI NDI  LEVEE, 


PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Tracks   $0.0060 

Filling   1008 

Plant  arbitrary   .0769 

Division  expense....'.   .0142 


Total  division  cof.*  $0.1979 

Administrative  and  general  expenses  01S4 


Total  cost  $0.2163 


Delays: 

Repairs  to  crushers   155.09  5.11 

Crushers  choked    141.98  4.67 

Bins  full    102.85  3. 38 

Waiting  for  rock    95.72  3.15 

other  delays    2SS.4  9.49 


Total  delays    7s  mi  l  25.S0 

Cu.  yds.  per  working  hour.. . ,  379.53 
Cu.  yds.  per  hour  under  pay..  281.61 


It  will  be  seen  from  the  above  tables  that 
the  two  plants  produced  nearly  the  same  vol- 
umes of  crushed  stone  and  that  the  percentage 
of  delays  was  about  the  same  for  both.  The 
oulpul  per  hour  of  service  was,  however.  28. 158 
cu.  yds.  more  at  Ancou  than  at  I'orto  Hello. 

I  :ii!(Hidiii(/  I'linils. — The  plant  for  unload- 
ing Band  and  stone  at  Gfttun  consists  of  one 
single  and  two  duplex  cableways  and  a  num- 
ber of  derricks.  The  operating  records  of  the 
i  ablcwa\  plant  for  712,108  cu.  yds.  of  materials 
handled  was  as  follows;  the  cableways  worked 
three  8  hour  shifts  per  day  and  all  strands 
were  in  operation  : 


Item.  Total.     I  'or  cent. 

Hours  under  pay   35,117  100 

Hours  working   17,360  19.  13 

Delays: 

Repairs   3. 850.3  10.97 

Kleetrleiil  delays    1,1  14.52  3.17 


TABLE    XVIII.— COST    OF    12,873    CU.  YDSO 
BACKFILLING     IN     GATUN  SPILLWAY, 


PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Loading  by  power  $0.0821 

Tracks   267U 

Filling   0724 

Plant  arbitrary   .0376 

Division  expense  0241 


Total  division  cost  $0.4S32 

Administrative  and  general  expenses  0601 


Total  cost  $0.5433 


TABLE    XIX.— COST    OF    535,639    CU.  YDS. 
BACKFILLING  IN  GATUN  LOCKS,  PANAMA 


CANAL. 

Per 

Item.  cu.  yd. 

Blasting   $0.0005 

Loading   0379 

Tracks   1644 

Transportation   0663 

Filling   1198 

Maintenance  of  equipment  0407 

Plant  arbitrary  0764 

Division   expense  0247 


Total  division  cost  $0.5307 

Administrative  and  general  expense  0549 


Total  cost  $0.5856 


TABLE  XX.— COST  OF  2,717  CU.  YDS.  FILL- 
ING IN  CENTER  WALL  OF  GATUN  LOCKS. 


PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Tracks   $0.0084 

Transportation   S028 

Filling   2042 

Maintenance  of  equipment  0016 

Division  expense  0464 


Total  division  cost  $1.0634 

Administrative  and  general  expense  0780' 


Total  cost  $1.14li, 


TABLE    XXI. — COST    OF    273,709    CU.  YDS. 
BACKFILLING  IN  PEDRO  MIGUEL  LOCKS, 


PANAMA  CANAL. 

Per 

Item.  cu.  yds. 

Loading  by  power  $0.0169' 

Transportation   0411 

Tracks   0851 ! 

Filling   1080. 

Maintenance  of  equipment  0256 

Plant  arbitrary  1000' 

Division   expense  0133 


Total  division  cost  $0.3900 

Administrative  and  general  expenses  0315 


Total  cost  $0.4215 


TABLE    XXII.— COST    OF    53,521    CU.  YDS. 
BACKFILLING    IN    MIRAFLORES  LOCKS, 

PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Loading  by  power  $0.0042 

Transportation   0635 

Tracks   0659 

Filling   1449 

Maintenance  of  equipment  0322 

Plant  arbitrary  1000 

.  Division   expense  0186 


Total  division  cost  $0.4293 

Administrative  and  general  expenses  0478 

Total  cost  $0.4771 


TABLE  XXIII.    COST  OF  295, 59S  CI".  YDS.  OF 
DRY  FILL,   MIRAFLORES  DAM.  PANAMA 


CANAL. 

Per 

Item.  CU.  yd. 

Tracks   $0.0539 

Transportation   0692 

Killing   0772 

Maintenance  of  equipment  0318 

Plant    arbitrary  1670 

Division    expense  0131 

Total  division  cost  $0.1102 

Administrative  and  general  expenses  0298 

Total  cost  $0.4400 


Waiting  on  barges    8,501.45  'I 

Other  delays    4.290.07  12 


Total  delays    17,757.24  50. 

Cu.   yds.   per  strand  per  hour 

working    42.77 

Cu.   yds.   per  strand  per  hour 


under  pay    21.14 

The  derrick  plant  for  unloading  comprised 
one  (let  tick  and  one  crane  at  Dock  I'l  from 
July  28  to  Sept.  20;  two  derricks  at  Mcndis 
from  Sept.  21  to  Oct.  22;  and  at  tiatun  two 
delinks  from  luly  1  to  Nov.  2:1  and  live  der- 
ricks from  Nov.  21  to  July  1.    The  operating 
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IA.BLE  XXIV. — COST  OF  259,890  CU.  YDS. 
EXCAVATION  AND  359,890  CU.  YDS.  FILL- 
ING, CALVER  BREAKWATER,  PANAMA 
CANAL. 

Per 

Item — Excavation:  cu.  yd. 

surveys   $0.0242 

Clearing   0262 

Drilling   0800 

31asting   2492 

loading  by  power  0964 

rracks   120S 

Fransportation   1009 

Maintenance  of  equipment  0646 

Total   $0.7623 

Filling: 

rrestles   $0.3629 

Dumping   0260 

Maintenance  of  equipment  0132 

Total   $0.4021 

Plant  arbitrary  $0.1515 

Division   expense  0661 

rug   service  0683 

Total  division  cost  $1.4506 

Administrative  and  general  expenses  2423 

Grand    total  $1.6929 

rABLE  XXV.— COST  OF  HYDRAULIC  FILL- 
ING 4,256,393  CU.  YDS.  INTO  GATUN  DAM, 
PANAMA  CANAL. 

Per 
cu.  yd. 

 $  0.0024 

 0105 

 0716 

 0067 

 0236 


Item. 
Clearing  site 
Clearing   for  dredg 

Dredging   

Relay  pumps 
Pipe  lines  


Sand   8614 

Mixing   1756 

Total    cost  $  4.9114 

Large   rock,   cubic  yards   73,609 

Cost   $  1.3366 

Masonry,    cubic   yards   902,926 

Concrete   $  4.511 

Large    rock  1090 

Wood    forms  3802 

Steel    forms  l(u;7 

Placing   3285 

Reinforcements   0241 

Pumps   0417 

Power   0666 

Maintenance  of  equipment  2357 

Plant    arbitrary  6969 

Division   expense  0914 

Total   division    cost  $  6.5919 

Administrative  and  general  expenses.  ..  .$  .2208 

Total  cost  $  6.8127 

Masonry,  reinforced,  cubic  yards   8,211 

Cement   $  2.2905 

Stone    1.6671 

Sand   7296 

Forms    3.1047 

Mixing    1.3255 

Placing    1.2116 

Reinforcement   9094 

Maintenance  of  equipment  1613 

Plant    arbitrary  7101 

Division   expense  3389 

Total  division   cost  $12.4487 

Administrative  and  general  expense....  1.1279 

Total  cost  $13.5766 

Total  masonry,  cubic  yards   911,137 

Total    cost  $  6.837 


TABLE  XXIX.— COST  OF  495,037  CU.  YDS. 
PLAIN  CONCRETE  AND  385  CU.  YDS.  RE- 
INFORCED CONCRETE  MASONRY  IN 
PEDRO  MIGUEL  LOCKS,  PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Concrete,    cubic    vards   495,037 

Cement   $  1.5365 

Stone   8242 

Sand   3729 

Mixing   1771 

Total  cost  ?  2.9107 

Large  rock,  cubic  yards   2,765 

Cost   $  1.1483 

Masonry,  cubic  yards   497,802 

Concrete   $  2.894t> 

Large  rock  0064 

Wood  forms  3904 

Steel    forms  0483 

Placing   3118 

Reinforcements   0367 

Pumps   0343 

Power   0454 

Maintenance  of  equipment  1723 

Plant  arbitrary  6847 

Division   expense  0792 

Total   division   cost  $  4.7040 

Administrative   and   general   expense. . .  .2787 

Total  cost  $  4.9827 

Masonry,    reinforced,    cubic    yards   385 

Cement   $  2.4811 

Stone   7680 

Sand   3878 

Forms    6.4624 

Mixing    1.0597 

Placing   7896 

Reinforcements    4.2863 

Maintenance  of  equipment  0034 

Plant    arbitrary  6900 


Mean  Sea  Level-''      Julyll909  '/ 


West  Valley 


July  1,1909 


East  Valley 

"July  1 191 
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Wjftth  in  U,,-rlmr>  Coot- 

Sections  Showing  Progress  of  Work  on  Gatun  Dam. 


Wood  flumes  

Power   

Small  boats  

Maintenance   of  equipment. 

Plant  arbitrary  

Division  expense  


.11032 
.0266 
.0016 
.0270 
.0491 
.0066 


Total    division    cost  $  0.2289 

Administrative   and   general    expenses..  .0182 


Total  cost  $  0.2471 

TABLE  XXVI.— COST  OF  58,550  CU.  YDS. 
CONCRETE  MASONRY  IN  GATUN  SPILL- 
WAY, PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Cement   $  1.7902 

Stone    1.9839 

Sand   6083 

Mixing   2352 

Total    cost  $  4.6176 

Large  rock,   cubic  yards   1,101 

Cost   $  2.0447 


Masonry,    cubic   yards   59.651 

Concrete   $  4.5324 


Large  rock. 

Wood  forms  

Placing   

Cofferdams   

Reenforcements   

Pumps   

Maintenance    of  equipment. 

Plant  arbitrary  

Division  expense  


.0377 
.5924 
.6170 
.0333 
.0077 
.0032 
.2234 
.5399 
.1174 


Total  division  cost   $  6.7044 

Administrative   and    general    expense...!  .2S29 

Total    cost  $  6. 9873 

TABLE  XXVII.— COST  OF  829,317  CU.  YDS. 
CONCRETE  MASONRY  GATUN  LOCKS, 
PANAMA  CANAL. 

Per 

Item.  cu.  yd. 

Cement   $  1.7784 

Stone    2.0960 


TABLE   XXVIII.— COST   OF   269,240   CU.  YDS. 
CONCRETE       MASONRY,  MIRAFLORES 
LOCKS,  PANAMA  CANAL.  Per 
Item.  cu.  yd. 

Cement  $  1.4665 

Stone   8132 

Sand   3946 

Mixing   5226 

Total  cost  $  3.1969 

Large  rock,  cubic  yards   3,693 

Cost   $  0.7838 


Masonry,    cubic    yards   272,933 

Concrete   $  3.1537 

Large  rock  0106 

Wood    forms  4040 

Steel    forms  0776 

Placing   2448 

Reinforcements   0472 

Pumps   0366 

Power   0163 

Maintenance  of   equipment  168S 

Plant  arbitrary  4240 

Division     expense  0990 


Total   division   cost  $  4.6826 

Administrative  and  general  expenses... $  .3151 

Total  cost  $  4.997T 

records  of  all  these  derricks,  averaged,  were  as 
follows  for  461,271  cu.  yds.  handled: 

Item  Total.    Per  cent. 

Hours  under  pay    22,969  100 

Hours  working   

Delays: 


Lights   

Moving  barges 
Waiting  on  cars 
Waiting  on  bar 
Other  delays  . . 


Cu.  yds.  per  derrick  per  hour 

worked   

Cu.  yds.  per  derrick  per  hour 

under  pay  

On  the  Pacific  Division  a  crane  plant  for  un- 


11,275 

49.08 

3,023.63 

13.16 

29.58 

0.13 

443.74 

1.93 

1,255.98 

5.47 

4.769.76 

20.77 

2,171.56 

9.46 

11,694,25 

50.92 

40.91 

20.08 

.8143 


Division  expense  

Total   division   cost  $17.7426 

Administrative  and  general  expense.... $  2.0082 


Total     cost  $19.750S 

Total  masonry,  cubic  yards   498,187 

Total  cost  $  4.9941 

loading  sand  from  barges  is  located  at  Balboa. 
This  plant  consists  of  three  electrically  oper- 
ated cranes,  two  of  which  operate  8  hours  per 
day,  the  otlier  being  held  in  reserve.  The  oper- 
ating records  of  this  plant  for  494,841  cu.  yds. 
were  as  follows : 

Item.  Total.    Per  cent. 

Hours  under  pay   4,857  100 

Hours  working    3,429  70.59 

Delays: 

Repairs  to  cranes   119.14  2.4". 

Waiting  for  barges   371.73  7.66 

Waiting  for  cars   897.76  1S.4S 

Other  delays    39.94  8.82 

Total  delays    1,428.57  29.41 

Cu.  yds.   per  crane  per  hour 

working    144.02 

Cu.   yds.  per  crane  per  hour 

under  pay    101. S7 

Mixing  Plants. — At  Gatun  the  concrete  mix- 
ing plant  consists  of  eight  2-cu.  yd.  mixers  and 
an  auxiliary  plant  of  two  2-cu.  yd.  mixers.  The 
operating  records  of  the  main  plant  for  602,- 
851  cu.  yds.  was  as  follows,  the  average  num- 
ber of  mixers  working  being  6.08 : 

Item.  Total.    Per  cent. 

Hours  under  pay   22,695 

Hours  working   

Delays: 

Repairs  to  mixers  

Waiting  for  cars  

Other  delays   


Cu.  yds.  per  mixer  per  hour 
working   

Cu.  yds.  per  mixer  per  hour 
under  pay  


13,330 

58.74 

1,536.33 

6.77 

7,566.72 

33.34 

261.38 

1.15 

9,364.43 

41.26 

45.22 

26.56 
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TABLE   XXX.— COST   OF    864,033    CU.  YDS. 
CRUSHED   STONE   FROM    PORTO  BELLO 
QUARRIES,   PANAMA  CANAL.  Per 
Item  cu-  yd' 

 :;;:::::$  °-°o\ll 

Drilling-    „„.. 

Blasting   

Loading   

Transportation   

Trstcks   ......   o9sq 

Power   ■  

Maintenance  of  equipment  

Plant    arbitrary   ■5,iau 

Total   *  °-9367 

Crushing: 

Operation,  crushers  

Stone  bins  and  conveyors  

Power   •  

Maintenance  of  equipment  

Plant  arbitrary  


CRUSHED  STONE  FROM  ANCON  QUAR- 
RIES, PANAMA  CANAL. 

Per 

Item.  cu- 
Quarrying:  „ 

Stripping   $  0.0476 

Drilling   

Blasting   KIk? 

Loading  

Transportation   

Tracks  - • - 0333 


TABLE  XXXIII.-COST  OF  SECURING  SAND 
FOR  CONCRETE  FROM  CHAME,  PANAMA 
CANAL.  Per 
Item.  .  cu-  yd- 

Dredging,    cubic    yards  .4^4x«ol 

Operation,  dredges  

Maintenance   of  equipment  


0.0926 
.0354 


.$  0.1280 
.$  .0300 


Maintenance  of  equipment 
Plant  arbitrary 


.2447 


Total   

Total  cost  of  production . . 

Towing: 
Operation,    tugs   and  barges. 
Maintenance  of  equipment... 
Plant  arbitrary  


0.0355 
.0311 
.0394 
.1158 
.1726 

0.3944 
1.3311 

0.1592 
.1063 
.1975 


Total   *  °-554S 

Crushing:  .  -17, 

Operation,   crushers  *  nkii 

Stone  bins  and  conveyors  

Power  •  P™g 

Maintenance  '  of  equipment  

Plant  arbitrary  u'Dj 


Total   ^  0.1337 

Total  cost  of  production  $  0.68So 

Rail  transportation  to  storage: 

Operation  of  trains  *  tmk 

Repairs  to  tracks  ' 

Dumping  in   storage  •  ""^ 

Maintenance  of  equipment  


Total   

Unloading: 
Operation,   cableways  and  cranes. 

Power   ■  

Maintenance  of  equipment  

Plant  arbitrary  


.$  0.4G30      Plant  arbitrary. 


Total   

Rail   transportation    to    storage,  cubic 

Operation  of  trains  

Repairs  to  track  

Dumping  in  storage  

Maintenance  of  equipment  


0.1168 
.0195 
.0929 
.2050 

$  0.4342 

275.148 
1  0.0819 
.0142 
.0155 
.0672 


Total   *  0-Sgl 

Division  expense  


Total  

Plant  arbitrary  

Total  cost  of  production  $  0.1580 

Towing,  cubic  yards..   "4j™ 

Operation,  tugs  and  barges  $  0 .1U(W 

Maintenance  of  equipment  uo»a 

Plant    arbitrary   -ub4tl 

Total   $  0.2269 

Unloading,  cubic  yards  -4n4X?M 

Operation,  cableways  and  cranes  $  nSsl 

Power   ;  •  

Maintenance  of  equipment  uo»» 

Plant    arbitrary   ■iu°' 

Total   °"2482 

Rail    transportation    to    storage,    cubic  ^  J 

Operation'  of  'trains  $ 

Repairs  to  tracks  

Dumping  of  equipment....  

Maintenance   of  equipment  

Plant    arbitrary  us" 


Total  cost  in 


storage  $  0.8443 


TABLE  XXXII.-COST  OF  SECURING  SAND 
FOR  CONCRETE  FROM  MEMBRE  DE  DIOS, 
PANAMA  CANAL. 


Total   * 

Division  expense   •»-"a 

Total  cost  in  storage  •  •*  °-8284 


Total   J 

Division  expense  j 

Total  cost  in  storage  ! 

TABLE   XXXI.— COST    OF    855,824  CU. 


0.17SS 

.0551 


2.3403 
YDS. 


Per 
cu.  yd. 
29,539 
$  0.0191 
.2091 
.1228 
.1033 


100 
59.43 

0.89 
37.86 
1.S2 


The  corresponding  records  for  the  auxiliary 
plant  of  two  mixers  for  226,476  cu.  yds.  oper- 
ating two  mixers  all  the  time  was  as  follows : 

Item  Total.    Per  cent 

Hours 'under  pay   5,574 

Hours  working    ■M1'5 

Delays:  R, 

Repairs  to  mixers   ,7n?S 

Waiting  for  cars   -  inn  71 

Other  delays    WO.il 

Total  delays    2,260.93  40.57 

Cu.   vds.   per  mixer  per  hour 

working   -  •  •  ■  bs-6' 

Cu.  vds.  per  mixer  per  hour 

under  pay    4U  b'5 

For  the  Pacific  locks  four  2-cu.  yd.  mixers 
mounted  on  two  berm  cranes  were  used  for 
the  bulk  of  the  mixing.  These  cranes  and 
mixers  were  described  in  detail  in  our  issue 
of  Dec.  14,  1910.  After  completing  the  Pedro 
Miguel  locks  the  cranes  were  moved  to  Mira- 
flores.  We  give  here  the  records  only  of  the 
Pedro  Miguel  work  covering  11  months  and 
379  190  cu.  yds.  of  concrete  working  an  aver- 
age of  1.58  cranes  and  3.08  mixers : 

Items.  TofeU.  Percent. 

Hours  under  pay 
Hours  working 


Item. 

Excavation,  cubic  yards  

Blasting   

Loading  by  cranes  

Tracks   

Transportation   ififi'i 

Trestles   009q 

Dumps   

Pumps   ■  ■   ,-fin 

Maintenance  of  equipment   -oo" 

Total   •  *4?27ilo 

Dredging,  cubic-  yards  s  0  2444 

Operation,  dredges...  ■  *  inin 

—  lipment  luiu 


Delays:  ,„„  78 

Repairs  to  cranes  

Repairs  to  mixers   tiS'im  21' 

Waiting  for  cars   hn4il  1 

Other  delays   'z-tfu 


4.44 
0.77 
39 
00 


Maintenance  of  equit 


.$  0.3454 
.4740 


Total   

Plant  arbitrary  ■ 

Quantity  produced,  cubic  yards  SP&ill 

Total  cost  of  production  \2i  919 

Towing,  cubic  yards..   • 

Operation,  tugs  and  barges  $  ivm 

Maintenance   of  equipment  

Plant    arbitrary   -"UJ 

_,  .  .   $  0.5423 

Total   •  *_4-i  niq 

Unloading,   cubic  yards...  «  0  i'l89 

Operation,  cableways  and  cranes  $  o.iisa 

Power   ;  :  n7oo 

Maintenance  of  equipment  «<°- 

Plant  arbitrary  •  

$  0.3655 

57.967 
0.09S2 
.0163 
.0002 
.0787 


Total   

Rail    transportation    to    storage,    cubic  i 

yards   •  * 

Operation  of  trains  * 

Repairs    to  tracks  

Dumping  in  storage.  ■  

Maintenance  of  equipment  


Total   

Division  expense 


0.1934 
.0299 


Total  delays    2,175.84  27.60 

Concrete  Placing  Plants.— The  concrete 
placing  plant  at  Gatun  consists  of  four  duplex 
cableways.  The  record  with  all  cableways 
working  for  616,661  cu.  yds.  was  as  follows: 

t t  _m c  Total.    Per  cent. 

Items.  „„  C17  1 00 

Hours  under  pay   29,61,  w<J 

Hours  working    21.610  '-!"> 

Delays:  ..  nl  „  ft0  o  44 

Repairs  to  cableways   r?3103  ^80 

Waiting  for  concrete   a'nS493  13  79 

Waiting  for  forms   4,084.93  u.ra 

Moving    -?R4'85  1-20 

Other  delays   -*b4-8i>  " 

Total  delays   ....  S.<>06" 

Cu.  yds.  per  strand  per  hour 

working   

Cu.  yds.  per  strand  per  hour 

under  pay   

The  concrete  at  Pedro  Miguel  was  placed  by 
cantilever  cranes.  An  average  of  3.4a  cranes 
placed  403,155  cu.  yds.  with  the  following  rec- 
ord of  performances :  Q^yA 

Items.  „  ?o8  100 

Hours  under  pay   M»°  67  44 

Hours  working   6,230 

Delays:  ,r,  9  2.73 

Repairs  to  cranes..   9  35 

Waiting  for  concrete   „  g0 

Waiting  for  forms   'fii*7^7  6.68 

Other  delays    

Total  delays   3.008.1 

Cu.  yds.   per  crane  per  houi 

working   ■  •  ■  • 

Cu.   yds.  per  crane  per  houi 
under  pay 


32.45 
72.96 


An  Improved  Rail  Clamp  for  Holding 
Steam  Shovel  in  Position. 

(staff  article.) 

The  accompanying  sketch  illustrates  a  new 
rail  clamp  invented  by  W.  H.  Hates,  Superin- 
tendent of  Steam  Shovel  Repairs  at  Panama. 
After  a  six  months'  trial  350  of  these  clamps 
have  been  put  in  service  on  the  canal  work. 

The  function  of  this  clamp  is  to  act  as  a 
stop  when  a  shovel  is  moving  forward,  to 
prevent  11  running  nil  the  end  of  tbc  (rack  . 
,1  t„  "bloi  k"  the  truck  wheels  securely  in 
place  when  the  shovel  is  working. 

The  clamp  used  heretofore  was  attached  to 
the  rad  by  means  of  a  key  driven  under  the 
|„,„.  „f  the  rail,  ronse.pir.illy  .1  was  ncrcs 
,,y  to  dace  the  'lamp  between  tics.  When 
the  tr.xk  is  in  mud  and  water  up  to  the  rails 
,|„.  ;„,novai..r  and  delay  incident  to  attaching 
,|„.  -  lamp  are  considerable;  furthermore  the 
,  ,  „f„  „  mn  1  fen  with  \<»  aliiiK  the  clamp 
where  desired 


The  new  clamp  is  fastened 
means  of  a  tapered  key  of  steel 
wise  over  the  rail  and  thus  per 


to  the  r 
passing 
mits  the 


ail  by 
cross- 
clamp 


Clamp  for  Fastening  Steam  Shovels  to 
Track  Ralls. 

m  bC  set   directly  over  a   tie,  or  any  place 

deiired,    The  key  being  above  the  rail  avoids 

the  mud  and  water. 
The  principle  on  which  the  clamp  works  i1- 


similar  to  that  of  a  pair  of  ice  ongs.  Th 
clamp  consists  of  two  steel  castings  whirl 
form  the  hooks  and  body  of  the  ice  tongs  a; 
well  as  a  convenient  handle.  These  casting 
are  fastened  together  by  means  of  a  heav 
rivet  which  acts  as  a  hinge  pin.  1  he  hook 
bear  on  the  under  side  of  the  rai  head  who 
the  wedge  is  driven  above  the  rail,  and  belov 
the  hinge  pin;  thus  giving  a  secure  grip  o 
tlu.  raii.  The  cost  of  the  new  clamp  is  con 
siderably  less  than  that  of  the  old  style. 

A  Novel  Device  for  Reheating  Com 
pressed  Air  for  Use  in  Rock  Drills. 

(STAFF  ARTICLE.) 

\  simple  portable  air  reheater  intended  fc 
use  directh  at  the  tool  is  illustrated  in  tl 
aecompanvins'  cuts.  Tins  air  .cheater  «  0 
sinned  automatically  to  maintain  any  preik 
termined  temperature  in  a  compressed  a 
l„,e  Urns  expanding  tbc  volume  by  men 
Of  continuous  internal  combustion  ol  K^s- 
line,  beniine  Or  kerosene 
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it  is  a  remarkable  fact  that  although  en- 
leers  have  long  known  that  the  volume  of 
mpressed  air  can  be  greatly  increased  by 
leating  before  use,  yet  thousands  of  rock 
ills  are  using  cold  air.    Therefore,  before 


Cross  Section  of  Sterling  Reheater. 


iscribing  the  device  mentioned  above  it  is 
orth  while  to  consider  briefly  the  advantages 
be  gained  and  the  saving  to  be  made  by 
heating  compressed  air. 

Compressed  air  for  use  in  rock  drills  and 
her  air  tools  may  be  heated  to  any  desired 
mperature;  the  only  limit  is  that  tempera- 
ire  that  will  destroy  lubrication.  Modern 
ractice  establishes  this  temperature  under 
iperheated  steam  conditions  between  500°  F. 
id  600°  F.  In  air  tools  or  air  engines,  how- 
'er,  the  temperature  of  the  air  cylinder  is 
msiderably  less  than  the  temperature  of  the 
r  used,  due  to  the  absorption  of  heat  by 
le  rapidly  expanding  exhaust  air. 
The  efficiency  of  the  common  system  of 
:heating  by  coal  or  wood  stoves  is  shown 
f  the  average  results  obtained  in  the  Popp 
ystem  in  Paris,  France.  Compressed  air  in 
lis  system  has  an  average  temperature  of 
5°  F.  at  which  temperature  it  is  admitted 
)  the  reheater  and  passes  to  the  engine  at 
Dout  315°  F.,  thus  being  increased  in  volume 
Jout  42  per  cent.  The  air  used  in  Paris 
/erages  about  11  cu.  ft.  of  free  air  per  horse- 
Dwer  per  minute,  using  air  at  an  average 
iheated  temperature  of  315°  F.  When  air 
as  used  without  reheating  or  at  an  average 
ne  temperature  of  83°  F.  ;  bout  15  cu.  ft.  of 
"ee  air  per  horsepower  per  minute  was  con- 
imed.  This  difference  in  actual  air  con- 
imption  between  air  at  83°  F.  and  reheated 
ir  at  315°  F.  effected  a  saving  of  nearly  27 
er  cent  of  the  air  used.  The  amount  of  fuel 
sed  for  heating  was  trifling.  Important  as 
lis  economy  effected  is  on  the  coal  bills,  the 
iving  does  not  stop  there. 
By  using  reheated  air  in  rock  drills  a  much 
reater  ratio  of  expansion  is  possible  before 


the  freezing  temperature  is  reached,  conse- 
quently in  addition  to  the  saving  of  air  con- 
sumed, all  freezing  truobles  are  eliminated. 

An  ordinarv  S^-in.  rock  drill  requires  ap- 
proximately 100  cu.  ft.  of  free  air  per  minute. 
To  produce  this,  about  18  h.  p.  are  required 
in  the  compressor.  At  an  average  cost  of  2Vz 
cts.  per  horsepower  hour,  the  cost  of  operat- 
ing a  drill  for  10  hours  is  about  $4.50.  In 
rock  drill  work,  a  saving  of  40  per  cent  of 
air  used  can  easily  be  made  with  a  good  re- 
heater, or  a  saving  of  $1.80  per  day,  less  about 
30  cts.  per  cost  of  reheating  air,  making  an 
actual  saving  of  $1.50  per  day  of  10  hours  per 
drill. 

Let  us  now  consider  another  side :  The  in- 
vestment and  depreciation  of  a  compressed 
air  plant.  An  air  compressor  plant,  including 
piping,  buildings,  compressors,  boilers,  etc., 
costs  about  $1,000  per  rock  drill  of  average 
size,  namely,  S^-in.  cylinder.  The  annual 
fixed  charges  and  repairs  on  the  compressor 
plant  are  about  as  follows : 

Per  cent. 

Interest    6 

Taxes  and  insurance   2 

Depreciation  and  repairs  8 

Total    16 

On  a  basis  of  a  cost  of  $1,000  per  drill,  the 
above  plant  cost  amounts  to  $160  per  year 
per  drill.  Under  the  present  use  of  cold  com- 
pressed air,  few  contractors  are  able  to  work 
their  plants  more  than  about  160  days  in  a 
year,  taking  an  average  of  enough  years  to 
include  periods  of  idleness.  Hence,  the  plant 
costs  at  least  $1  per  drill  per  day  actually 
worked.  If  heated  air  were  used,  the  working 
days  could  easily  be  increased  25  per  cent,  re- 
ducing the  plant  cost  per  drill  per  day  to  80 
cts. 

In  addition  to  the  saving  in  the  plant  cost 
and  the  amount  of  air  actually  consumed  by 
the  tools  in  using  heated  air,  the  size  and  cost 
of  plant  equipment  can  be  reduced  by  the 
amount  of  saving  made  by  the  heaters,  name- 
ly, 40  per  cent,  so  that  equipment  costing  ap- 
proximately $675  will  do  the  work  of  a  $1,000 
equipment  without  heaters.  With  this  de- 
creased cost  of  equipment,  the  fixed  charge  of 
16  per  cent  amounts  to  only  50  cts.  per  day, 
as  against  80  cts.  as  above  stated,  or  a  saving 
of  30  cts.  per  drill  per  day.  The  total  saving 
on  rock  drill  equipment  using  heaters,  is  as 
follows : 

Saving  in  air  used  per  drill  per  day  of  10 

hours   $1.50 

Saving  in  fixed  cost  per  drill  per  day   0.30 

Total   51.80 

Contractors  who  have  no  great  certainty  as 
to  the  length  of  time  that  they  will  use  a 
compressor  plant,  will  naturally  estimate  much 
higher  rates  of  plant  depreciation  than  that 
above  assumed,  and  will  correspondingly  esti- 
mate a  much  higher  saving  per  drill  per  day 
worked.  The  possibility  of  working  15  drills 
with  an  air  plant  that  could  not  supply  more 
than  11  drills  without  reheating  air  must  neces- 
sarily appeal  very  strongly  to  every  contractor. 

Turning  now  to  the  reheater  illustrated,  we 
have  the  claims  that  it  not  only  increases  the 
volume  of  compressed  air  and  decreases  the 
compressor  duty  a  like  amount,  but  it  also, 
(1)  eliminates  all  freezing  troubles  by  virtue 
of  the  hierh  temperature,  (2)  facilitates  lubri- 
cation by  keeping  the  tools  warm,  (3)  elimi- 
nates shop  delays  by  securing  speed  and 
snappy  operation  from  tools  otherwise  slug- 
gish due  to  the  use  of  cold,  wet  air,  and  (4) 
insures  absolutely  dry  air  at  all  times  irre- 
spective of  weather  conditions. 

The  reheater  set  in  the  air  line  near  the 
tool  automatically  maintains  any  desired  tem- 
perature, as  its  operation  is  controlled  by  the 
flow  of  air.  Combustion  <an  only  begin  when 
the  air  passes  through  the  reheater  and  ceases 
when  the  throttle  valve  of  the  tool  is  closed. 
The  tool  is  always  ready  for  immediate  op- 
eration in  warm  or  cold  weather  and  the  in- 
creased temperature  desired  is  absolutely  under 
the  control  of  the  operator  by  simply  turning 
one  valve. 

The  air  is  heated  by  means  of  continuous 
ignition  of  vaporized  liquid  fuel.  It  operates 
equally  well  on  gasoline,  kerosene,  or  any  high 
grade  distillate  of  crude  oil.    Perfect  com- 


bustion is  maintained  under  all  conditions,  be- 
cause the  combustible  mixture  of  vanorized 
fuel  oil  when  burned  in  the  combustion  cham- 
ber is  completely  surrounded  by  an  abund- 
ance of  oxygen.  Consequently,  the  heated  air 
in  leaving  the  reheater  is  absolutely  clean  and 
free  from  any  smoke  or  carbon.  The  con- 
tinuous ignition  is  effected  by  means  of  a 
small  electric  resistance  coil  using  either  110 
or  220  volt  alternating  or  direct  current,  or, 
in  the  absence  of  an  electric  current,  the  igni- 
tion is  maintained  by  means  of  a  hot  tube. 

When  the  tool  is  started,  air  enters  the 
space  B  and  about  98  per  cent  passes  through 
valve  C  into  space  D.  The  balance  of  the  air 
passes  through  the  inspirator  opening  F 
through  the  mixing  tube  N  and  forms  a  com- 
bustible mixture  with  the  fuel  oil  drawn  from 
tube  M  at  the  point  F  when  the  needle  valve 
is  open  about  a  quarter  of  a  turn,  thus  ad- 
mitting fuel  oil  through  the  screen  /  through 
tube  M  to  the  point  of  nozzle  at  F.  This 
combustible  mixture  is  ignited  by  contact 
with  coil  G  and  is  burned  in  the  combustion 
zone  at  a  very  high  temperature ;  than  mixing 
with  the  air  in  D  and  uniformly  heating  the 
entire  volume  to  the  desired  temperature  as 
controlled  by  the  fuel  needle  valve  K.  The 
air  pressure  in  B  and  /  (being  maintained  the 
same  in  these  two  compartments  by  means  of 
a  balance  pipe,  as  shown,  is  a  fraction  of  a 
pound  more  than  in  D,  due  to  the  floating  de- 
flector C.  This  difference  in  pressure  raises 
the  fuel  oil  through  M  to  the  nozzle.  The 
instant  the  air  passes  through  the  heater,  com- 
bustion begins  and  when  the  tool  is  shut  off 
combustion  ceases.  The  needle  valve  K  is  the 
only  adjustable  part  of  the  heater.  When  this 
valve  is  once  set,  the  action  of  the  heater  is 
uniform  and  a  constant  temperature  is  main- 
tained by  it.  The  only  manual  attention  re- 
quired being  the  renewal  of  the  fuel  supply. 
Approximately  2%  gals,  of  gasoline  or  kero- 
sene will  heat  100  cu.  ft.  of  free  air  per  minute 
from  50°  to  350°  for  10  hrs.  continuous  run. 

The  following  is  an  estimated  cost  per  day 
of  operating  a  reheater  for  a  20  h.  p.  plant. 
The  cost  of  compressing  100  cu.  ft.  of  free 


Longitundinal  Section  of  Sterling  Reheater. 


air  to  100  lbs.,  requiring  20  h.  p.  at  2%  cts. 
per  h.  p.,  for  10  hours,  would  be  $5.  Heating 
the  air  from  50°  to  350°  expands  the  volume 
like  amount  and  saving  37  per  cent  of  $5,  or 
37  per  cent,  reducing  the  compressor  duty  a 
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is  brought  onto  the  dipper.  The  weight  o 
the  boom  is  allowed  to  rest  on  the  shove 
which  it  is  digging. 

The  excavator  is  made  by  the  Union  Iroi' 
Works,  Hoboken,  N.  J. 


Derrick  Equipped  With  Shovel  Attachment  for  Excavation. 


$1.85.  The  cost  of  power  per  day  is  therefore 
$5  — $1.85,  or  $3.15.    We  then  have: 

Cost  of  power  per  day  $3.15 

Current,  240  watts  per  hr.  at  3  cts.  per  K. 

W.  hr.,  10  hrs  08 

Oil,  2V2  gals,  at  10  cts  25 

Total  cost  of  operating  20  H.P.  plant  10 
hrs  $3.48 

This  estimate  therefore  shows  a  saving  by 
the  use  of  the  oil  reheater  of  $1.52  per  day. 


bottom  of  the  dipper.  One  man  is  required 
to  operate  the  shovel  with  a  two-drum  engine 
and  swinging  gear.    One  drum  is  required  to 


A  Locomotive  Crane  Equipped  with  ai 
Attachment  for  Pile  Driving. 

\  novel  device  for  driving  piles  has  beei 
used  on  the  Nickel  Plate  R.  R.  i"  its  grad. 
crossing  elimination  work  in  Cleveland.  Thi 
road  has  used  in  this  work  a  Rrownhois 
locomotive  crane,  furnished  by  the  Browi 
Hoisting  Machinery  Co.  of  Cleveland,  O.  Th. 
contractor  has  fitted  this  crane  with  a  simpk  j 
and  inexpensive  attachment  for  driving  th< 
piles.  The  accompanying  cut  shows  the  crane 
with  this  special  attachment  driving  piles  foil 
an  elevated  switch. 

Two  25-ft.  guides  are  hung  from  the  encl 
of  the  crane  boom,  being  held  by  a  bolt,  anc 
they  are  free  to  swing  back  and  forth.  Wher. 
driving,  the  guides  are  held  rigid  by  a  bract  | 
fastened  to  the    completed  portion  of    the  j 
trestle.     The  piling  is  securely  held   in  th( , 
guides  by  several  cross  braces  on  the  had- 1 
side,  and  on  the  front  side  by  an  iron  bail 
placed  cross  the  two  hooks  at  the  bottom  oil 
the  guides.    The  hammer  is  operated  with  si 
single  hoisting  rope,  and  hook,  controlled  h\ 
the  operator  of  the  crane.    The  trigger  for  re  | 
leasing  the  hammer  at  the  ton,  is  a  bolt,  in- 
serted in  one  of  the  guides.    The  crane  hoists 
the  piling  up  into  the  guides  for  driving,  with 
the  same  hoisting  rope  that  operates  the  ham- 
mer.   While  this  is  being  done,  the  hammer  i> 
held  at  the  top  of  the  guides  with  a  bolt- 
placed  throueh  the  guides  by  one  of  the  work 
men.    The  guides  are  equipped  with  a  ladder 


A  Shovel  Attachment  for  Use  on  the 
Boom  of  a  Derrick. 

(staff  article.) 

The  accompanyir^  illustration  shows  an  or- 
dinary revolving  mast  derrick  with  a  new  at- 
tachment known  as  the  Bishop's  Derrick  Ex- 
cavator. The  outfit  is  shown  working  in  a 
gravel  pit  where,  it  is  claimed,  it  replaced  a 
steam  shovel  and  crew  and  eliminated  the 
necessity  of  two  teams.  Three  teams  had 
been  at  work  hauling  from  the  shovel  in  the 
pit  to  the  sand  and  gravel  machine.  The  der- 
rick excavator  was  able  to  dig  the  material 
and  raise  it  for  dumping  into  the  wagon  on 
top  of  the  bank. 

The  carriage  at  the  base  of  the  dipper  arm 
is  made  of  steel  plates  and  contains  four 
rollers  which  allow  it  to  run  up  and  down 
the  boom.  Between  the  two  side  plates  and 
below  the  rollers  is  a  cross  channel,  from 
which  is  suspended  by  bolts  two  plates,  one 
above  and  one  below  the  stationary  wire  cable 
which  is  attached  to  the  boom  at  the  heel  and 
peak.  On  these  plates  arc  cast  iron  grips  to 
hob!  the  carriage  to  the  wire  when  desired. 
The  end  of  the  dipper  arm  is  provided  with 
a  cast  iron  eccentric  or  cam  shaped  shoe  and 
when  the  dipper  arm  is  raised  towards  the 
boom  as  shown  in  its  dumping  position,  the 
pressure  is  released,  and  permits  the  carriage 
to  roll  on  the  boom,  but  when  the  dipper  arm 
is  released,  as  shown  in  the  digging  position, 
the  large  end  of  the  cam  or  eccentric  presses 
the  lower  grip  plate  against  the  wire  and 
holds  the  carriage  until  the  dipper  arm  has 
been  raised  sufficiently,  when  the  small  end  of 
the  cam  or  eccentric  releases  the  grip,  and 
the  carriage  follows  up  the  boom. 

The  automatic  dumping  arrangement  is 
shown  in  the  illustration.  This  is  a  lever  arm 
rigidly  attached  to  the  carriage,  which  acts 
'/ii  the  |e\er  shown  attached  to  the  dipper 
arm  When  the  dipper  arm  is  brought  almost 
parallel  with  the  boom  these  levers  come  in 
contact   .ii 1. 1  the  floor  latch  on  the  dipper  is 

caused  to  he  pulled  back,  thus  releasing  the 


Locomotive  Crane  With  Attachment  for  Pile  Driving,  Cleveland  Grade  Crossing  Work. 


raise  and  lower  the  boom  and  the  other  to 
operate  the  shovel.  The  operator  slacks  mi 
the  digging  line  until  the  can  i;  ge  rolls  down 
the  hooin,  bringing  the  shovel  lo  the  desired 
position.  lie  then  releases  entirely  and  the 
shovel  swings  hack  under  the  boom,  the  cam 
operates  the  grip  holding  the  dipper  .inn 
rigidly  from  sliding  in  the  boom  and  at  the 
same  time  the  boom  is  lowered  and  its  weight 


as  shown  in  the  cut  so  that  the  workman  can 
reach  the  top. 

The  railroad  has  used  10  ft.  piles  and  has 
driven  them  20  ft.  into  the  ground,  which 
consists  of  practically  all  shale.  The  contrac- 
tor claims  that  he  can  drive  four  of  these 
piles  in  less  than  an  hour.  The  guides  are 
easih  and  quickly  attached  to  or  removed  I 
from  the  locomotive  crane. 


lovember  22,  1911. 
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Notes  on  Road  and  Street  Work. 

Side  Hill  Roads. — In  Allegheny  County, 
'ew  York,  an  interesting  method  has  been 
nployed  in  building  dug  roads,  or  a  road 
irallel  to  a  side  hill.  Nearly  all  of  these 
)ads  are  built  with  one  ditch,  this  being  on 
le  upper  side  of  the  road  to  intercept  the 
ater  coming  from  the  hill  sides.  Culverts 
re  placed  at  convenient  intervals  for  carry- 
tg  this  water  across  the  road.  These  roads 
niformly  have  a  continuous  slant  from  the 
uter  shoulder  to  the  bank  or  near  ditch 
hich  overcomes  the  danger  of  vehicles  slid- 
ig  in  icy  weather. 

Armor  Plate  for  Reinforcing  Expansion 
oints  in  Concrete  Pavements. — In  the  last 
:w  years  a  considerable  amount  of  concrete 
avement  has  been  laid  both  in  cities  and  for 
)untry  roads.  As  usually  constructed  these 
3ncrete  pavements  have  expansion  joints  at 
itervals  of  20  to  25  ft.  across  the  road.  In 
)me  cases  these  expansion  joints  chip  at  the 
tigles  and  under  constant  traffic  deepen  to 
oles.  The  accompanying  illustration  shows 
n  armor  plate  which  has  been  devised  for  re- 
lforcing  the  expansion  joint  in  concrete 
avements,  railroad  platforms,  floors,  etc. 
'his  armor  plate  is  manufactured  by  Edward 
I  Buhler  &  Co,.  103  Park  avenue,  New  York 
ity. 

Rock  Crushing  on  Site  of  City  Paving. — 
'ortable  rock  crushers  have  been  used  for 
lany  years  in  crushing  field  stone  for  maca- 
am  roads.  Something  the  same  principle 
as  recently  been  applied  to  paving  work  in 
le  city  of  Chicago.  On  streets  where  the  old 
ranite  block  pavement  is  being  replaced  with 
reosoted  wood  blocks  laid  on  a  concrete  base, 
le  old  granite  blocks  are  being  crushed  at 
le  site  of  the  works  by  means  of  a  crusher 
lounttd  on  trucks.  The  resulting  broken 
bone  is  then  used  in  the  concrete  base  for 
tie  new  pavement.  In  the  work  at  Chicago  a 
lo.  3  Reliance  crusher  manufactured  by  the 
Jniversal  Road  Machinery  Co.  is  being  used, 
'his  crusher  is  mounted  on  a  truck  having  a 
arntable  and  is  operated  by  a  belt  from  a 
oad  roller,  which  also  furnished  the  means 
or  moving  the  outfit. 

Mixing  Bituminous  Materials  With  Con- 
rete  Mixer. — In  the  construction  of  Sec- 
ion  5  of  the  Bronx  Experimental  Road,  White 
'lains,  N.  Y.,  a  standard  Ransome  concrete 
lixer  was  used  for  mixing  the  bituminous 
naterials  and  aggregates  composing  the  sur- 
ace  course  of  the  bituminous  pavement.  The 
aving  mixture  consisted  of  %-in.  trap  rock 
nd  6.7  per  cent  by  weight  of  Texas  macadam 
binder  that  was  heated  and  then  mixed  with 
he  cold  stone  in  the  nortable  Ransome  mixer 
ocated  on  the  ground  and  driven  bv  the  steam 
ngine  outfit.  The  least  expensive  hand  mixed 
lituminous  surface  course  was  that  of  Section 
'  where  the  labor  cost  per  sq.  yd.  was  $.421. 
)n  Section  5  where  the  cold  stone  and  heated 
lituminous  binder  was  mixed  with  the  Ran- 
some mixer  the  labor  cost  per  sq.  yd.  of  sur- 
ace  course  (including  mixer  rent)  was  $.27. 
rhe  bituminous  surface  is  renorted  to  be  of 
iniform  texture  and  very  satisfactory.  The 
otal  cost  per  sq.  yd.  of  the  surface  course 
nixed  by  the  Ransome  was  $.721  or  26%  per 
ent  lower  than  on  the  cheapest  hand  mixed 
section. 

Snow  Roads.— The  foil  owing  notes  on 
mow  roads  is  taken  from  the  recently  issued 
innual  report  for  1910  of  W.  A.  McLean, 
engineer  of  Highways,  Province  of  Ontario: 
snow  drifts  occur  in  an  open  country,  where 
he  snow  is  swept  from  a  large  area,  and  de- 
)osited  at  sheltered  points,  or  where  the  cur- 
'ent  of  the  wind  is  broken.  Roads  most  sub- 
ect  to  obstruction  are  those  running  in  a 
lortherly  and  southerly  direction,  this  being 
it  an  angle  with  the  direction  of  the  prevail- 
ng  winds,  which  are  often  from  the  west  and 
lorthwest.  While  all  roads  are  more  or  less 
■able  to  obstruction,  those  running  east  and 
vest  are  not  so  frequently  blocked  by  snow 


drifts.  There  are  two  methods  of  preventing 
snow  drifts  on  roads.  One  is  to  interpose  an 
obstacle,  neither  through  nor  over  which  the 
wind  can  carry  snow.  This  method  is  com- 
monly adopted  by  railways  at  deep  cuts  where 
close  board  fences  are  built  about  8  ft.  in 
height.  By  this  means,  the  snow  is  deposited, 
and  the  drift  occurs,  on  the  side  of  the  fence 
away  from  the  railway.  Without  such  an  ob- 
struction the  wind-swept  snow  would  subside 
into  the  cut,  where  it  would  be  sheltered  from 
the  wind.  A  similar  purpose  can  be  served 
by  planting  a  close  hedge  of  cedar,  spruce 
or  other  suitable  evergreen,  parallel  to  the 
road.  This  is  an  effective  means  of  prevent- 
ing the  roads  from  becoming  blocked.  The 
other  method  of  preventing  drifts  is  to  re- 
move all  obstacles,  so  that  there  is  no  hind- 
rance to  the  sweeping  snow.  A  rail  or  open 
board  fence  permits  the  snow  to  pass  through 
and  over  it,  but  the  force  of  the  wind  being 
checked  by  the  fence,  the  snow  subsides  in 
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Armor  Plate  for  Expansion  Joints. 


the  roadway.  If  instead  of  open  rail  and 
board  fences,  wire  fences  are  used  along  the 
highways  there  is  no  obstruction  to  the  wind, 
and  the  snow  is  swept  ,  along  with  little  more 
occasion  to  drift  than  in  the  center  of  an  open 
field.  Numerous  townships  pay  a  bonus  for 
the  construction  of  wire  fences.  Snow  plows 
of  considerable  merit  are  manufactured,  and 
can  be  used  to  advantage.  The  objection  made 
to  them  is  that  the  track,  as  cut  out,  very 
quickly  drifts  full  of  snow — yet  the  same  is 
true  of  roads  shoveled  out  by  hand.  Plows 
have  the  advantage  that  they  do  the  work 
much  more  cheaply  than  can  hand  labor. 
Rollers  have  been  used  to  press  down  the 
snow.  Some  townships  use  road  graders 
placed  on  a  sleigh,  in  opening  snow  roads.  A 
disk  harrow  is  useful  in  cutting  down  roads 
which  have  become  too  high  through  the  Idl- 
ing of  sleigh  tracks. 

Experimental  Work  With  Asphaltic  Oil 
and  Calcium  Chloride. — During  1910  the 
road  authorities  of  Saratoga  County,  New 
York,  performed  some  experimental  work 
with  asphaltic  oil  and  calcium  chloride.  The 
work  is  described  as  follows  in  the  last  an- 
nual report  of  the  State  Highway  Commis- 
sion: The  roadway  12  ft.  wide  and  IM  miles 
long,  was  swept  with  an  ordinary  horse-drawn 
street  sweeper  and  oil  containing  65  per  cent 
asphaltum  base  was  anplied  at  about  the  rate 
of  %  gal.  to  each  square  '  ard  of  superficial 
area.  This  was  screened  over  with  a  blotter 
of  clean,  sharp  gravel,  using  about  2  cu.  yds. 
to  each  100  ft.  in  length.  The  road  was  then 
rolled  with  a  10-ton  steam  roller.    After  a  few 


clays  the  road  hardened  and  has  been  entirely 
dustless  and  free  from  mud  for  the  balance 
of  the  season,  and  shows  little  appreciable 
wear.  The  cost  in  this  case  was  5  cts.  per 
square  yard.  In  the  experiment  with  calcium 
chloride,  four  tons  were  screened  with  shovels 
over  a  very  dusty  road  20  ft.  wide  and  3,000 
ft.  long,  at  the  rate  of  about  \xk  lbs.  to  the 
square  yard.  The  road,  after  treatment,  was 
dustless  for  a  period  of  four  weeks,  although 
carrying  a  large  automobile  traffic  usually  at 
high  speed.  The  road  remained  in  first-class 
condition  and  the  surface  hardened.  The  cost 
was  1  1-5  cts.  per  square  yard.  Where  traffic 
is  not  excessive,  it  is  believed  that  one  ap- 
plication will  last  from  five  to  six  weeks. 


Adaptability  of  Roads  and  Pavements 

to  Local  Conditions.* 

Various  types  of  road  surfaces  or  pavements 
are  recognized  as  possessing  different  quali- 
ties in  varying  degrees.  The  most  conspicu- 
ous physical  qualities  are  durability,  smooth- 
ness or  light  resistance  to  traffic,  slipperiness, 
facility  of  repair,  and  sanitary  features.  In 
addition  to  these  there  is  the  most  important 
quality  of  economy — not  low  first  cost,  but  the 
lowest  annual  cost  for  construction  and  main- 
tenance when  spread  over  the  entire  period 
of  the  life  of  the  pavement.  Each  one  of  these 
qualities  may  involve  several  considerations 
which  it  is  unnecessary  to  discuss  in  a  paper 
upon  the  particular  subject  assigned  to  this 
session.  The  writer  will  simply  consider  the 
methods  commonly  used  in  determining  the 
kind  of  roads  to  be  built,  the  considerations 
which  should  determine  the  selection  and  em- 
phasize the  need  of  a  more  careful  study  of 
the  adaptability  and  suitability  of  the  different 
kinds  of  road  surfaces  to  the  particular  high- 
way to  be  improved.  There  has  always  been  a 
sharp  distinction  between  streets  and  roads, 
the  former  being  considered  as  belonging  to 
cities  and  large  towns  and  the  latter  to  vil- 
lages and  rural  districts.  They  are,  however, 
all  highways,  and  the  same  considerations  of 
suitability  and  economy  in  the  selection  of  the 
road  surface  should  apply  to  both.  There 
are  many  village  streets  and  interurban  high- 
ways which  sustain  a  far  greater  traffic  both 
in  number  of  vehicles  and  in  tonnage  than  do 
the  residential  streets  which  happen  to  lie 
within  the  red  lines  indicating  the  corporate 
limits  of  a  great  city.  It  is  true  that  in  the 
city  street  the  need  of  surface  drainage  re- 
quires a  nicer  adjustment  of  grades  and  a 
more  sharply  defined  gutter  and  impervious 
gutter  pavement.  It  is  also  true  that  the  abut- 
ting property  is  so  valuable  that  it  can  by 
direct  assessment  meet  the  cost  of  a  more  cost- 
ly road  surface  than  is  possible  for  the  much 
longer  suburban  or  country  roads  bordered  by- 
land,  the  value  of  which  is  trifling  in  com- 
parison with  that  fronting  upon  the  most 
modest  of  city  streets.  How  has  a  determina- 
tion usually  been  made  as  to  the  kind  of  road 
surface  to  be  placed  upon  a  highway  which  is 
to  he  improved?  Has  there  been  a  careful 
consideration  of  the  local  conditions,  the  rate 
of  grade,  the  amount  and  character  of  the 
traffic  which  passes  over  the  highway  or  which 
will  probably  be  attracted  to  it  by  reason  of 
the  proposed  improvement,  the  likelihood  of 
disturbance  of  the  surface  in  order  to  re- 
pair existing  or  install  new  underground  struc- 
tures, the  annual  charges  due  to  first  cost  and 
maintenance,  etc.?  Has  not  this  important 
question  been  determined  in  most  cases  by 
the  preferences  or  prejudice  of  some  of  the 
abutting  owners,  whose  qualifications  for  the 
task  it  would  be  hard  to  discover,  or  by  those 
whose  alleged  opinions  have  been  judiciously 
accelerated  by  an  enterprising  agent  of  some 
particular  kind  of  pavement?  Such  a  policy 
would  not  be  considered  for  a  moment  in 
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securing  a  design  for  a  system  of  sewerage  or 
determining  a  source  of  water  supply.  It  is 
recognized  that  our  water  and  drainage  sys- 
tems are  intimately  connected  with  the  public 
health  and  that  of  the  individual  family,  so 
that  questions  relating  to  them  are  by  com- 
mon consent  delegated  to  experts  for  solution. 
The  construction  and  care  of  our  highways  are 
commonly  supposed  to  concern  only  our  con- 
venience and  our  taxes,  and  upon  these  ques- 
tions every  taxpayer  considers  himself  an 
expert. 

Since  Tresaguet,  in  France,  and  Telford  and 
Macadam,  in  Great  Britain,  showed,  about  a 
century  and  a  half  ago,  that  roads  of  broken 
stone  were  capable  of  carrying  heavy  loads 
and  could  be  made  practically  impervious  to 
water  and  proof  against  the  action  of  frost, 
the  broken  stone  road  has  been  considered  the 
highest  type  of  country  and  village  highway, 
and  until  recently  it  has  been  frequently  found 
in  city  streets.  In  Great  Britain  such  roads 
are  extensively  used  by  heavy  traction  en- 
gines hauling  trains  of  loaded  wagons.  This 
use  of  traction  engines  on  rural  highways  is 
rapidly  increasing,  Mr.  W.  J.  Taylor,  County 
Surveyor  of  Hampshire,  having  estimated  that 
there  were  in  use  in  1908  about  8,500  such 
engines  on  the  highways  of  England  and 
Wales,  or  about  one  to  every  3^4  miles  of 
main  road. 

By  the  beginning  of  the  present  century  pro- 
gressive countries  had  set  about  constructing 
a  more  or  less  complete  system  of  waterbound 
macadam  highways  connecting  the  various  cen- 
ters of  population.  Within  the  last  decade 
has  appeared  the  high-speed  road  locomotive 
or  automobile,  and  it  soon  became  apparent 
that,  while  waterbound  stone  roads  stood  up 
fairly  well  under  rolling  loads,  they  were  not 
calculated  to  resist  the  action  of  driving 
wheels,  and  it  is  now  universally  recognized 
that  a  different  kind  of  binding  material  must 
be  used.  The  technique  of  modern  bituminous 
macadam  construction  does  not  come  within 
the  limited  scope  of  this  paper,  and  no  further 
reference  will  be  made  to  it  except  as  a  mod- 
ern type  of  road  surface,  it  being  assumed 
that  very  little  macadam  is  likely  to  be  laid  in 
the  future  without  the  use  of  a  bituminous 
binding  material  either  by  the  mixing  method 
or  by  surface  application.  While  the  new 
type  of  macadam  is  calculated  to  resist  the 
action  of  self-driven  vehicles,  the  commercial 
use  of  such  vehicles,  which  is  just  beginning 
in  this  country  both  as  to  the  number  of  ve- 
hicles and  their  carrying  capacity  will  doubt- 
less increase  very  rapidly,  and  this  is  one  of 
the  chief  considerations  which  in  the  writer's 
opinion  should  govern  the  determination  of 
the  type  of  road  to  be  constructed.  The  Eng- 
lish traction  engines  already  referred  to.  while 
slow-moving,  are  very  heavy  and  haul  wagons 
with  correspondingly  heavy  loads.  This  kind 
of  traffic  will  necessitate  the  provision  of 
strong  surfaces  and  foundations,  and  it  has 
been  predicted  that  it  will  be  necessary  to 
place  under  macadam  roads  which  are  likely 
to  be  subjected  to  exceptionally  heavy  traffic  a 
substantial  concrete  foundation. 

There  may  in  some  cases  be  local  prejudice 
against  considering  adaptability  to  motor  car 
traffic  in  determining  the  kind  of  construction 
to  be  employed,  but  it  must  be  remembered 
that  in  the  State  of  New  York  owners  of  auto-, 
mobiles  will  during  the  current  year  pay  into 
the  highway  funds  of  the  State  in  the  form 
of  registration  and  license  fees  the  sum  of 
$900,000,  or  enough  to  pay  interest  and  sink- 
ing fund  on  some  $18,000,000,  and  the  receipts 
from  this  source  will  doubtless  increase,  rather 
than  decrease.  If  motor  trucks  and  traction 
engines  are  to  come  into  general  use,  it  would 
be  manifestly  fair  to  impose  an  additional  tax 
upon  all  vehicles  designed  for  a  load  of,  say, 
2,500  pounds  or  more  on  each  wheel. 

Without  enume  rating  in  detail  the  different 
kinds  of  pavement  available  for  use  in  road 
construction,  they  may  be  classified  under  five 
separate  types,  as  follows: 

I  r.tokni  •  t  - .  1 1  <  with  bituminous  binder,  or 
roads  of  the  macadam  type. 

2 — Finely  divided  or  pulverized  mineral  mat- 
ter with  bituminous  binder,  which  for  lack 
of  a  better  name  may  be  called  roads  of  the 
asphalt  type. 


3 —  Stone  blocks  of  various  sizes  laid  in 
courses  or  in  some  regular  pattern. 

4 —  Artificial  blocks  in  the  form  of  brick, 
slag,  cement  concrete  or  bituminous  concrete. 

5 —  Sheet  or  monolithic  concrete. 

The  problem  with  which  we  are  confronted 
at  the  present  time  is  the  creation  of  a  great 
system  of  good  highways,  the  aggregate  mile- 
age of  which  will  be  enormous.  Nearly  all  of 
these  highways  will  be  in  rural  districts,  where 
the  cost  of  their  construction  cannot  be  as- 
sessed upon  the  abutting  property.  The  ex- 
pense must,  therefore,  be  met  by  the  State  or 
by  the  State,  County  and  Town  jointly.  The 
money  must  be  borrowed  through  the  issue  of 
bonds  or  must  be  raised  when  needed  by  di- 
rect taxation.  While  the  annual  cost  of  main- 
taining these  roads  will  be  a  serious  burden, 
and  this  burden  should  be  reduced  to  the 
lowest  possible  amount  consistent  with  effi- 
ciency, and  while  the  type  of  road  to  be  built 
should  be  determined  with  regard  to  ease  and 
economy  of  maintenance,  the  selection  of  the 
type  of  surface  will  in  most  cases  be  con- 
trolled by  considerations  of  first  cost.  Where 
local  stone  is  available  for  the  entire  road  or 
even  for  the  bottom  course,  and  where  excep- 
tionally heavy  traffic  is  not  anticipated,  there 
will  be  no  hesitation  in  selecting  type  No.  1, 
or  macadam  with  a  bituminous  binder.  If 
the  traffic  is  considerable,  and  if  a  large  pro- 
portion of  it  consists  of  motor  cars,  the  slight 
additional  expense  of  employing  the  mixing 
method  will  be  amply  justified,  while  if  the 
traffic  is  light  and  slow-moving,  the  somewhat 
cheaper,  but  in  the  writer's  opinion  less  ef- 
fective, plan  of  surface  application  may  an- 
swer the  purpose.  This  type  of  road  where 
local  stone  can  be  used  will  permit  of  the 
building  of  the  greatest  mileage  with  the  funds 
available.  The  importation  of  foreign  stone 
at  100  per  cent  greater  cost  to  build  a  road 
which  will  last  only  50  per  cent  longer  is  not 
a  good  business  proposition.  There  are  dis- 
tricts where  admirable  road  materials  abound, 
but  where  the  worst  examples  of  roads  are 
also  to  be  found.  Again,  there  are  places 
where  there  are  excellent  roads  and  at  the 
same  time  no  suitable  road  material.  Why  is 
this?  It  is  simply  because  a  competent  road 
engineer  who  is  compelled  to  do  the  best  he 
can  with  indifferent  materials  has  produced 
better  results  than  the  incompetent  or  careless 
engineer  who  fails  to  use  to  advantage  the  bet- 
ter materials  within  his  reach. 

There  are  certain  sections  where  there  is 
no  native  stone  available  for  road  building  and 
maintenance,  and  where  the  cost  of  transport- 
ing it  from  distant  quarries  would  be  so  great 
as  to  make  a  stone  road  unduly  expensive. 
In  such  cases  the  most  economical  surface  to 
adopt  would  be  type  No.  4,  or  one  of  artificial 
blocks.  In  sections  which  are  devoid  of  stone 
it  frequently  happens  that  there  is  material 
from  which  excellent  paving  brick  can  be 
made,  but  if  brick  are  not  available,  other 
blocks  may  be  used,  which  may  be  of  slag  or 
of  cement  or  bituminous  concrete,  while  sand 
or  gravel  must  be  supplied  as  a  bed  for  the 
brick  or  blocks,  and  under-draining  will  in 
most  cases  be  essential.  In  towns  which  are 
so  located,  a  road  surface  of  the  asphalt  type 
may  be  used,  but  this  pavement  as  commonly 
laid  requires  a  concrete  or  other  substantial 
foundation.  It  is  not  improbable  that  a  pave- 
ment of  the  asphalt  type  will  be  developed  in 
which  the  mineral  matter,  instead  of  sand  or 
Stone,  will  be  loam  or  clay;  The  writer  has 
seen  samples  of  such  a  road  surface,  which 
appears  tough,  malleable,  and  non-slippery, 
while  if  suitable  material  is  readily  accessible, 
it  is  predicted  that  its  cost  will  be  little  more 
than  that  of  a  good  macadam  road. 

It  is  generally  recognized  that  the  most  dur- 
able of  all  pavements  and  the  one  requiring  a 
minimum  of  expenditure  for  repairs  is  stone 
block.  Under  horse  drawn  vehicles  with  steel 
tires  it  is  rough  and  very  noisy,  and 
both  the  luuse  and  the  steel  tire  will 
be  with  us  for  many  years.  M  was  but 
a  few  years  ago  'bat  granite  or  other  stone 
block  wa-  considered  a  proper  pavement  to 
be  laid  upon  Mich  streets  as  Fifth  Avenue,  in 
Mew  York,  or  Kuclid  Avenue,  in  Cleveland, 
but  whether  it  is  due  to  a  greater  appreciation 
of  quiet  or  to  more  susceptible  nerves,  such 


pavements  are  now  considered  entirely  un- 
suited  to  thickly  settled  communities,  except 
where  there  is  an  intensive  traffic  and  in  streets 
largely  given  over  to  business  and  where  noise 
is  not  a  serious  objection.    The  writer  believes 
that  stone  blocks  have  not  been  given  the  con- 
sideration which  they  deserve  for  roads  where 
the  traffic  will  be  heavy,  where  noise  will  not 
be  a  nuisance,  and  where  the  blocks  once  laid 
need  not  be  disturbed.    A  type  of  road  sur- 
face which  has  given  very  good  results  in 
Europe  is  that  known  as  "Kleinpflaster,"  and 
is  a  pavement  formed  of  stone  blocks  approxi- 
mately cubical  in  shape,  about  3  ins.  square 
on  top,  and  3  to  4  inches  in  depth,  laid  in 
concentric  rings  or  curves  with  different  cen- 
ters, giving  an  arch  or  mosaic  effect  in  ap- 
pearance.   This  pavement  gives  a  good  foot- 
hold for  horses,  offers  little- resistance  to  traf- 
fic, is  much  less  noisy  than  stone  blocks  laid 
in  straight  courses  at  right  angles  to  the  di- 
rection of  travel,  and  offers  an  excellent  sur-  ( 
face  for  motor  traffic.    The  cost  of  such  a 
pavement  laid  over  an  old  macadam  and  in-  , 
eluding  the  adjustment  of  the  surface  is  said 
to  be  about  the  same  as  that  of  ordinary, 
granite  block.     On  many  of  the  interurban  j 
highways  of  Germany  this  pavement  has  been 
laid  to  a  width  of  from  15  to  18  ft.,  and  is' 
giving  very  satisfactory  results,  while  its  rela-  , 
tive  noiselessness  makes  it  unobjectionable  on 
highways  where  the  abutting  property  is  well 
built  up.    It  is  said  that  pavements  of  this  ( 
type  have  been  in  use  on  heavily  traveled 
roads  for  25  years  with  practically  no  expendi-  j 
ture  for  repairs.     Both   the  ordinary  stone  j 
block  and  "Kleinpflaster"  have  claims  to  con-'] 
sideration  on  our  rural  highways  which  have 
not  heretofore  been  recognized. 

A  type  of  pavement  which  has  thus  far  had 
but  limited  use  is  that  of  cement  concrete.i 
Some  of  this  pavement  when  well  constructed  ' 
of  sufficient  thickness  and  on  an  unyielding 
foundation  has  given  excellent  service,  al-J 
though  owing  to  the  personal  element  which 
appears  to  make  it  very  hard  to  secure  uniform,! 
results  in  the  mixing  and  laying  of  concrete,! 
it  is  difficult,  if  not  impossible,  to  guarantee* 
success.  If  too  smooth,  these  pavements  are!'! 
unduly  slippery  under  certain  weather  con-l 
ditions,  and  they  are  not  suitable,  therefore,! 
for  heavy  grades.  It  is  essential  that  the  con-J 
crete  should  be  given  ample  time  to  set  be-J 
fore  traffic  is  allowed  upon  it.  This  is  of  the* 
utmost  importance,  and  it  might  not  be  ex-l 
travagant  to  say  that  each  additional  day  after! 
apparent  setting  that  all  traffic  can  be  ex-J 
eluded  may  add  a  year  to  the  probable  life  oil 
the  pavement.  The  latest  development  in  the! 
line  of  concrete  pavements  is  what  is  known! 
as  oil  concrete,  where  a  bituminous  oil  is  added! 
to  the  concrete  before  it  is  laid  or  is  applied! 
to  the  surface  of  the  concrete  after  it  is  well 
set,  as  a  waterproofing  coat.  If  in  addition! 
to  the  surface  application  of  oil  there  be  alscl 
added  a  coating  of  fine  stone  or  screenings] 
which  is  renewed  as  it  wears  away,  a  protect-I 
ing  surface  may  be  furnished  which  will  mak<  I 
concrete  pavements  more  generally  satisfacl 
tory  than  they  have  heretofore  been.  From  ;l 
paper  by  Mr.  L.  W.  Page,  presented  to  th«l 
American  Society  of  Civil  Engineers  on  Nov! 
1,  1911,  describing  a  series  of  experiment:,! 
made  in  the  Office  of  Public  Roads.  Depart! 
ment  of  Agriculture,  it  appears  that  thij 
strength  of  cement  concrete  decreases  as  th<fl 
percentage  of  oil  is  increased,  while  the  tim>  | 
required  for  setting  is  increased.  The  re  I 
sistance  to  crushing  of  concrete  containing  fr.i 
per  cent  of  oil  appears  to  be  about  25  pe'l 
cent  less  at  the  end  of  28  days  than  that  o  f 
ordinary  concrete  without  oil.  In  toughneS'  [ 
or  abilitv  to  resist  blows  there  appears  to  bll 
little  difference  between  oil  mixed  and  plaii 
concrete.  The  most  significant  charaetcristi 
of  the  oil-mixed  concrete  is  indicated  by  th  jj 
absorption  test  Plain  concrete  absorbed  mor  I 
than  fi  per  cent  of  its  weight  of  water  in  onjl 
dav,  while  concrete  containing  It'  tier  cent  oil 
oil  absorbed  1.5  per  cent  in  the  same  time,  an  d 
,1  was  found  that  little,  it"  anything,  was  gainr 
in  this  respect  by  increasing  the  amount  o  i 
oil  up  to  25  per  cent.  It  is  this  low  absorptio 
which  is  the  most  promising  fcatvtrc  of  Oil 
ci  mcrete. 

The  writer  cannot  attempt  to  specify  und< 
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;cisely  what  conditions  any  one  of  the  types 
road  surfaces  which  have  been  enumerated 
juld  be  adopted.  The  object  of  the  paper 
to  point  out  in  a  general  way  the  adaptabil- 
of  the  several  kinds  of  pavements  to  local 
iditions  and  to  urge  a  more  careful  consid- 
ition  of  their  availability,  instead  of  assum- 
f  that  all  country  or  village  roads  or  all 
rts  of  any  particular  highway  should  be 
ated  in  the  same  way  as  every  other  high- 

\  few  years  ago  the  streets  of  our  cities 
d  towns  were,  with  few  exceptions,  far  bet- 

•  adapted  to  all  kinds  of  vehicular  traffic 
in  were  our  rural  highways.  Attention  has 
ely  been  focused  upon  the  latter,  and  the 
provement  of  their  condition  is  so  marked 
it  the  statement  is  not  infrequent  that  in  a 
>tor  car  trip  of  hundreds  of  miles  the  only 
d  roads  encountered  have  been  in  our  large 
ies.  A  discussion  of  the  adaptability  of 
vements  should  not,  therefore,  exclude  the 
tisideration  of  city  streets.  While  the  an- 
al expense  of  constructing,  maintaining  and 
lewing  pavements  in  a  large  city  is  very 
sat,  the  first  consideration  is  not,  or  should 
t  be,  one  of  cost.  The  health,  comfort  and 
nvenience  of  city  dwellers  is  so  dependent 
on  smooth,  clean,  sanitary  and  quiet  pave- 
:nts  that  they  are  cheap  at  almost  any  price. 

paving  city  streets  it  is  customary  to  im- 
se  upon  the  abutting  property  the  cost  of  at 
ist  one  pavement,  and  it  is  but  fair  and 
uitable  that  the  pavement  so  assessed  should 

as  durable  as  possible  and  should  be  placed 
on  a  substantial  foundation  which  will  be 
ailable  for  those  which  may  be  subsequently 
d ;  in  fact,  it  would  not  be  unreasonable  to 
y  that  the  underlying  foundation  is  the  real 
vement  and  the  visible  surface  only  the 
otection  for  it.  There  are  some  streets 
lere  quiet  is  such  an  important  consideration 
at  a  short-lived  pavement  which  is  fairly 
iseless  is  much  preferred  to  one  which  is 
3re  durable  and  therefore  cheaper  in  the 
d.  It  is  this  aversion  to  noise,  doubtless, 
at  has  induced  Paris  and  London  to  use 
xiden  block,  which  is  the  most  quiet  of  all 
vements,  but  which  as  laid  in  these  cities 
list  be  renewed  every  few  years,  with  the 
tendant  inconvenience  and  discomfort  in- 
parable  from  such  an  operation.  It  may  be 
ked  why  wooden  block  was  not  included 
nong  the  kinds  of  pavements  available  for 
dinary  highways.  It  was  purposely  omitted 
cause  it  is  essentially  and,  in  the  writer's 
dgment,  exclusively  a  city  pavement  requir- 
g  an  especially  unyielding  foundation,  while 
!  cost  is  too  great  for  use  elsewhere.  It 
ight,  in  fact,  be  called  a  pavement  "de  luxe." 
he  money  value  of  a  clean  and  quiet  pave- 
ent  on  a  street  devoted  to  office  buildings 

•  high  class  hotels  and  residences  is  so  great 
at  the  cost  of  frequent  renewals,  if  imposed 
>on  the  owners  in  the  shape  of  assessments, 
ould  be  a  small  price  to  pay  for  the  luxury 

view  of  the  greater  rental  value  of  offices 
id  rooms,  while  in  front  of  schools,  hospitals 
id  churches,  such  pavements  are  essential  if 
le  institutions  are  to  properly  perform  the 
inctions  for  which  they  are  designed.  The 
ord  renewals  as  above  used  will  not  be  con- 
rued  as  applying  to  that  more  or  less  con- 
ant  operation  so  much  in  evidence  in  our 
merican  cities  which  consists  in  the  restora- 
on  of  the  surface  over  openings  which  have 
:en  made  to  get  at  some  one  of  the  numerous 
lbsurface  structures  with  which  the  modern 
ty  streets  are  filled.  Suggestions  for  a  rem- 
iy  for  this  trouble,  which  appears  to  be 
ironic  in  most  cities,  is  not  within  the  scope 
f  this  paper,  but  a  recognition  of  its  exist- 
nce  will  make  it  wise  to  take  into  account 
ie  facility  with  which  openings  can  be  re- 
aved  without  permanent  mutilation  in  con- 
idering  the  suitability  of  a  pavement  for  a 
ity  street. 

Some  of  the  most  serious  problems  in  high- 
way construction  and  maintenance  are  caused 
y  the  presence  of  surface  railway  tracks  with- 
i  the  paved  area  of  the  highway.  Many  sub- 
rban  and  country  roads  have  been  almost 
uined  for  ordinary  traffic  by  the  laying  of 
uch  tracks.  The  desire  for  high  speed  has 
itely  resulted  in  the  location  of  such  rail- 
ways on  private  rights-of-way  or  at  least 
'ell  without  the  traveled  roadway  if  located 


within  the  highway  limits.  Attempts  have 
been  made  to  lay  and  maintain  macadam  along 
and  between  rails.  The  results  have  nearly 
always  been  failures  and  have  rarely,  if  ever, 
been  even  moderately  successful.  Stone,  brick, 
or  some  other  form  of  block  seem  to  be  the 
only  suitable  materials  for  such  use"  If  the 
rails  are  heavy  and  well  laid,  the  joints  can 
be  filled  with  cement  or  pitch,  and  there  will 
be  little  dust.  If  the  track  construction  is  less 
substantial,  and  frequent  repairs  and  adjust- 
ment are  necessary,  sand  joints  will  answer 
the  purpose.  In  city  streets  which  are  paved 
with  asphalt  or  other  smooth  pavements,  at- 
tempts are  frequently  made  to  use  the  same 
kind  of  pavement  between  the  tracks  and  rails 
with  the  special  object  of  making  them  as  in- 
conspicuous as  possible.  Why  pretend  that 
there  are  no  tracks  and  use  a  pavement  en- 
tirely unsuited  for  the  purpose?  It  is  better 
to  recognize  them  as  a  proper  and  necessary 
part  of  many  of  our  city  streets  and  place  be- 
tween them  a  pavement  which  will  best  meet 
the  exacting  conditions  without  regard  to 
which  kind  may  be  used  on  the  sides  of  the 
street.  For  this  purpose  nothing  seems  better 
suited  than  well  cut  stone  blocks  laid  upon  an 
unyielding  foundation  with  cement  grouted 
joints,  while  if  quiet  is  especially  desired,  prop- 
erly treated  wooden  blocks  will  give  excellent 
results.  Where  stone  or  wooden  blocks  are 
unduly  expensive,  the  best  quality  of  brick  or 
slag  blocks  will  be  an  acceptable  substitute,  but 
they  should  be  laid  in  the  most  substantial 
manner  possible.  Our  highways  are  designed 
primarily  for  vehicular  traffic,  but  the  street 
railway  is  a  necessity.  The  right  to  lay  tracks 
in  our  public  streets  is  a  very  valuable  one, 
and  the  corporations  enjoying  such  rights  can 
reasonably  be  expected  to  lay  and  maintain 
pavements  within  the  space  occupied  by  them 
in  the  best  possible  manner  and  at  their  own 
expense. 

The  conclusions  which  have  been  reached 
may  be  briefly  summarized  as  follows : 

1 —  In  country  highways  the  chief  considera- 
tion will  be  first  cost,  and  the  cheapest  suitable 
material  which  is  available  must  be  used. 

2 —  In  roads  where  heavy  traffic  and  exces- 
sive wheel  loads  are  likely,  the  most  durable 
material  should  be  employed  and  the  founda- 
tions should  be  capable  of  sustaining  very 
heavy  loads. 

3 —  Where  noise  is  not  a  serious  objection, 
stone  block  will  be  the  most  durable  and 
economical  road  surface  under  heavy  traffic. 

4 —  In  suburban  towns  and  residential  streets 
a  quiet  and  dustless  road  surface  will  be  well 
worth  the  additional  expense  involved. 

5 —  In  city  streets  the  consideration  of  cost 
can  properly  be  subordinated  to  sanitary  quali- 
ties, quiet  and  cleanliness. 

6 —  Retween  and  along  surface  railway  tracks 
the  pavement  should  be  especially  adapted  to 
the  exacting  conditions  and  should  be  laid  and 
properly  maintained  by  the  railway  company 
without  public  expense. 

Grading  Machines. 

Earth  roads  form  by  far  the  greater  part 
of  the  roads  of  this  country.  In  the  construc- 
tion and  maintenance  of  these  roads  the  road 
grader  plays  a  prominent  part.  So  much  of 
the  value  of  the  grader  depends  on  the  skill 
and  good  judgment  used  in  its  operation  that 
the  following  notes  taken  from  the  recently 
issued  annual  report  of  W.  A.  McLean,  En- 
gineer of  Highways,  Province  of  Ontario, 
should  be  of  interest  to  engineers  and. road 
superintendents  who  have  charge  of  the  use 
of  this  implement. 

Grading  machines  are  essential  to  econom- 
ical earth-work.  They  are  labor-saving  imple- 
ments. They  are  not  intended  so  much  to  re- 
duce the  total  expenditure  on  roads,  as  to  per- 
mit more  and  better  work  to  be  done  with  the 
present  expenditure.  Their  use  hastens  the 
era  of  good  roads.  The  average  cost  is  $22"), 
and  no  outlay  will  afford  better  returns. 

Employ  a  capable  operator.  The  operator 
should  be  active  and  energetic,  with  some  me- 
chanical experience;  one  who  will  take  an 
interest  in  his  work,  who  will  make  a  study  of 
road-making,  and  who  will  follow  the  instruc- 
tions given  him  by  the  township  road  super- 
intendent having  supervision  of  the  work. 


The  operator  should,  if  doing  good  work, 
be  engaged  not  only  for  the  season,  but  from 
year  to  year,  as  his  growing  experience  will 
render  him  more  efficient.  The  training  of 
men  and  giving  them  experience  is  always 
expensive  and  a  municipality  should  not  do 
this  more  than  is  necessary.  To  throw  away 
experience  is  to  throw  away  monev. 

The  expert  operator  knows  how  a  road 
should  be  shaped.  He  knows  just  what  earth 
to  move  in  order  to  get  the  proper  width  and 
crown,  with  the  right  depth  of  ditch.  Solid 
earth  is  not  unnecessarily  loosened  and  moved 
several  times  back  and  forth  on  the  road. 

In  the  matter  of  teams  alone,  apart  from 
quality  of  work,  an  expert  operator  can  more 
than  make  up  the  amount  of  his  wages.  He 
will  do  more  work  with  two  teams  of  horses 
than  an  inferior  operator  will  do  with  three 
or  four  teams.  Not  only  will  he  do  more 
work,  but  he  will  do  better  work.  An  expert 
grading-machine  operator,  as  a  rule,  has  little 
use  for  more  than  two  teams  as  he  knows 
just  what  earth  to  move  and  where  to  put  it. 

The  same  horses  should  be  used  in  operating 
the  erader  for  an  entire  season  at  least. 
"Green"  horses  are  very  awkward,  will  not 
pull  together,  waste  much  time,  and  even  a 
reliable  man  as  operator  cannot,  under  such 
circumstances,  do  good  work.  Horses  used 
continuously  become  accustomed  to  the  work, 
to  each  other,  to  the  driver,  and  will  produce 
much  better  results.  Three  teams  and  more 
if  necessary  should  be  employed  in  order  that 
the  work  may  proceed  without  delay. 

Plan  the  season's  work  in  advance  so  that 
the  different  pieces  of  work  can  be  taken  up 
in  regular  order,  with  the  least  possible  loss 
of  time  in  moving  the  grader  from  place  to 
place.  In  some  townships  it  is  customary  for 
the  gradine  machines  to  be  taken  here  and 
there  over  the  township  without  method — one 
day  on  one  side  of  the  township,  next  day  on 
the  opposite  side,  then  to  another  distant  part, 
backward  and  forward,  wasting  a  considerable 
part  of  the  wages  of  men  and  teams  in  mov- 
ing from  one  part  of  the  township  to  an- 
other. By  following  a  well-considered  sched- 
ule the  cost  of  moving  the  machine  between 
the  different  pieces  of  work  is  reduced  to  a 
minimum. 

The  township  road  superintendent,  coun- 
cillors or  a  committee  of  council  (according 
to  the  local  system  of  road  management) 
should  go  over  the  roads  early  in  the  year 
and  determine  what  grading  is  to  be  under- 
taken, and  a  proper  schedule  can  then  be  pre- 
pared. The  grader,  when  it  commences  in 
the  spring  can  then  go  to  each  piece  of  work 
consecutively.  It  should  be  in  use  continu- 
ously until  all  the  grading  is  done  for  that 
year. 

Do  not  use  the  grading  machine  to  cover 
an  old  gravel  and  stone  roadbed  with  earth 
and  sod  from  the  shoulders,  in  the  belief  that 
.  you  are  crowning  the  road.  Use  the  grader 
to  scrape  mud  and  dust  off  gravel  and  stone — 
but  never  to  cover  the  metal  with  a  layer  of 
soft  stuff. 

Have  the  grader  in  use  in  the  spring  as  soon 
as  the  ground  is  sufficiently  dry.  The  soil 
is  then  in  its  best  condition  for  manipulation, 
having  been  mellowed  by  frost;  the  roads  are 
rough  and  most  in  need  of  treatment.  Roads 
which  are  properly  graded  early  in  the  spring 
are  at  once  compacted  by  traffic,  and  will  re- 
main in  their  best  condition  all  summer.  If 
the  work  is  left  until  late  in  the  season,  clay 
soils  become  baked  and  hardened,  difficult  to 
handle,  and  rough  when  finished.  Sandy  soils 
if  loosened  up  late  in  the  year  will  be  much 
more  dusty  than  if  treated  early  in  the  spring, 
when  they  are  damp  and  readily  compacted  by 
traffic.  Some  grading  can  be  done  in  the 
fall. 

A  traction  engine  is  used  for  certain  work 
by  some  townships.  Where  one  can  be  rented 
from  a  local  thresher,  it  can  usually  be  ob 
tained  very  cheaply  in  the  early  part  of  the 
year.  Where  a  considerable  stretch  has  to  be 
graded  without  turning,  as  in  cutting  off  the 
shoulders  of  old  gravel  roads,  a  traction  en- 
gine is  much  preferable  to  horses.  It  is  more 
steady  and  does  not  stop  to  rest. 

Where  gravel  or   broken   stone   is  newly 
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spread  on  the  road,  wheel-tracks  very  quickly 
form,  some  of  the  metal  being  forced  down 
and  consolidated,  the  remainder  being  crowded 
outward.  If  this  metal  is  not  drawn  back  to 
fill  the  wheel-tracks,  ruts  are  likely  to  form ; 
whereas  if  these  tracks  are  filled  from  time 


to  time  until  the  road  is  thoroughly  consoli- 
dated they  become  almost  as  firm  and  hard  as 
two  lines  of  steel.  An  important  use  of  the 
grader  is  to  pass  it  up  one  side  of  the  road 
and  down  the  other,  drawing  the  loose  gravel 
or  stone  back  into  the  wheel-tracks.    By  this 


means  a  very  much  more  serviceable  and  dur- 
able road  is  produced.  A  grader  does  this 
work  cheaply;  or,  preferably,  a  man  .may  be 
sent  over  the  road  with  a  rake  from  time  to 
time  until  the  wheel-tracks  are  filled  and  well 
consolidated. 


WATER-WORKS     AND     SEWERS  SECTION 


The  Division  of  Sewerage  and  Water 
Supplies  of  the  New  Jersey  State 
Board  of  Health — Progress  of 
Sanitation  in  New  Jersey. 

The  work  of  the  Division  of  Sewerage  and 
Water  Supplies  of  the  N.  J.  State  Board  of 
Health,  during  1910  again  demonstrates  the 
value  of  State  control  of  the  design,  construc- 
tion and  maintenance  of  sewerage  and  water 
works  systems.  The  last  annual  report  of  the 
Board,  for  the  year  ending  Oct.  31,  1910,  was 
issued  several  weeks  aeo.  The  information 
here  given  is  from  this  report. 

The  division  of  sewerage  and  water  sup- 
plies was  created  in  1908.  It  has  been  instru- 
mental in  placing  New  Jersey  in  the  foremost 
rank  regarding  matters  of  health  dependent 
upon  pure  water. 

In  some  parts  of  the  State  the  underground 
waters  are  extremely  hard  and  contain  large 
quantities  of  iron  and  magnesium,  making 
them  unsuitable  for  potable  purposes  and,  in 
most  instances,  the  supply  is  limited.  Under 
these  conditions  municipalities  are  compelled 
to  look  to  our  streams  for  their  supply  of 
water  and  it  is  of  the  utmost  importance  that 
these  be  kept  free  from  pollution.  To  ac- 
complish this  it  is  necessary  to  have  inspectors 
continually  patrol  the  streams,  and  during  the 
past  year  over  five  thousand  miles  of  shore 
frontage  were  inspected  and  over  one  thou- 
sand pollutions  were  found.  The  municipali- 
ties and  institutions  which  originally  dis- 
charged raw  sewage  into  the  rivers  are  rap- 
idly installing  purification  plants,  and  it  is 
gratifying  to  note  that  there  are  now  eighty- 
two  sewage  disposal  plants  in  operation  with 
twelve  additional  ones  nearing  completion. 
Orders  have  been  issued  to  forty-nine  addi- 
tional localities  to  install  sewage  disposal 
plants.  The  State  may  well  be  proud  of  this 
record.  Regarding  the  water  supplies,  it  is 
found  there  are  one  hundred  and  seventy 
water  supplies,  furnishing  water  to  three  hun- 
dred and  fourteen  communities  in  the  State. 
Of  this  number  eighty-six  supply  underground 
water  untreated,  and  ten  underground  water 
filtered.  Of  surface  supplies  thirty-nine  plants 
furnish  raw  water  and  eighteen  filtered  water. 
There  are  fifteen  combination  surface  and 
underground  supplies  and  two  plants,  one  un- 
derground and  one  surface  supply,  which  treat 
the  water  only  with  hypochlorites.  Many  spe- 
cial inspections  were  made  of  water  supplies, 
sewerage  systems  and  State  institutions.  The 
plans  for  a  number  of  sewerage  systems  and 
water  supplies  were  examined  and  reports  and 
recommendations  on  the  same  were  made  to 
the  Board.  Advice  was  given  in  many  cases 
to  municipalities  and  individuals  regarding  the 
disposal  of  sewage.  There  were  1,716  samples 
of  water  and  sewage  analyzed,  the  value  of 
which  work  alone,  based  on  the  usual  charges 
for  such  analyses,  would  amount  to  approxi- 
mately $86,000,  The  cost  of  the  entire  work 
of  this  division  for  the  year  was  only  about 
$15,000,  and  from  a  financial  standpoint  alone 
the  division  has,  by  the  improvements  secured 
in  sewage  disposal  and  the  prevention  of  the 
pollution  of  streams,  returned  to  the  citizen! 
of  the  State  several  times  the  cost  of  its  main- 
tenance. 

NKW  LEGISLATION. 

I  Ik-  policy  of  nearly  all  legislative  enact 
mi  Hi  mil  iiiied  to  prevent  pollution  of  streams 
has  been  to  apply  such  laws  only  to  streams 
from  which  water  is  taken  fur  potable  pur- 
pose IIh  crowding  of  population  on  the 
iiumeioiis  watersheds  of  the  State,  resulting  as 
it  does  in  the  addition  of  large  quantities  of 
sewage  to  those  streams  the  w. iters  of  which 


are  not  used  for  potable  purposes,  has  led  to 
an  entire  change  in  the  policy,  and  recognizing 
the  fact  that  streams  overladen  with  sewage 
become  a  source  of  nuisance  demanding  abate- 
ment, the  Legislature  of  1910  passed  a  law 
(Chapter  215  of  the  Laws  of  1910)  which  for- 
bids the  discharging  of  any  sewage,  excre- 
mental  matter,  domestic  refuse,  or  other  pol- 
luting material  into  any  stream  in  the  State. 
The  law  does  not  forbid  the  discharge  of 
sewage  into  such  streams  if  the  sewage  dis- 
posal nlant  has  been  approved  by  the  State 
Board  of  Health.  For  years  complaints  have 
been  made  by  citizens  of  the  State  of  foul 
smelling  streams  which  constituted  a  public 
nuisance,  for  the  abatement  of  which  there 
was  no  adequate  law.  The  addition  of  this 
law,  dealing  with  the  subject  of  pollution  of 
streams,  to  the  list  of  laws  already  on  the 
statute  books  will  enable  the  Board  to  secure 
a  standard  of  purity  in  the  waters  of  streams 
of  the  State  which  will  improve  the  sanitary 
conditions  in  many  localities.  The  laws  of 
New  Jersey  on  the  subject  of  the  pollution  of 
streams  are  believed  to  be  more  complete  and 
drastic  than  in  any  other  State,  and  within  a 
few  years  all  the  streams  of  the  State  will 
have  been  purified  to  a  degree  that  is  impos- 
sible in  other  states  under  their  existing  laws. 

SEWAGE  DISPOSAL. 

The  report  of  Chief  Engineer  Herbert  con- 
tains much  valuable  matter  relating  to  sewage 
purification.  He  writes  as  follows  relative  to 
the  choice  of  method  of  disposal  and  the 
maintenance  of  plants: 

There  are  many  methods  of  sewage  disposal. 
A  system  which  will  work  well  for  one  town  will 
not  be  satisfactory  in  another.  Difference  in 
the  composition  of  the  sewage  in  two  towns 
makes  absolutely  necessary  a  difference  in  the 
method  of  purification,  and  hence  before  any 
municipality  builds  a  disposal  plant  a  careful 
study  of  the  city's  waste  should  be  made.  In 
this  way  and  in  no  other  is  it  possible  to  obtain 
satisfactory  results.  Nearly  all  the  best-known 
methods  of  purificaton  are  in  use  in  the  state, 
and  it  is  safe  to  say  that  within  a  few  years  a 
specimen  of  all  the  satisfactory  methods  of  sew- 
age disposal  will  be  found  within  the  boundaries 
of  the  state  of  New  Jersey. 

Where  the  effluent  is  discharged  into  a  public 
or  domestic  water-supply  such  as  the  head 
waters  or  tributaries  of  the  Passaic,  Hacken- 
sack,  Raritan  and  Delaware  rivers,  a  high 
standard  of  purity  is  required.  Also,  where  the 
sewer  outlets  are  near  shellfish  beds,  the  board 
has  wisely  demanded  a  high  bacterial  purifica- 
tion. This  latter,  being  salt  water  and  usually 
a  large  body  of  the  same,  a  high  chemical  puri- 
fication is  not  deemed  necessary,  the  effluent 
being  so  diluted  that  putrefaction  does  not  take 
place.  Where  sewage  is  discharged  directly  in- 
to deep  water  on  the  ocean  front,  the  board  con- 
siders that  it  is  only  necessary  to  break  up  the 
solids  and  give  an  effluent  reasonably  clear.  To 
accomplish  this,  septic  or  sedimentation  tanks 
have  been  used.  This  admits  of  a  wide  range  of 
purification  plants,  and  as  nearly  as  we  can 
ascertain  New  Jersey  has  to-day  in  operation 
the  most  varied  purification  systems  of  any 
state  in  the  union.  We  have  the  plain  septic  or 
sedimentation  tank;  septic  tank  and  contact  fil- 
ter; screens,  septic  tank,  primary  and  second- 
ary contact  (liters;  septic  liuik  primary  and 
secondary  contact  and  sand  nitration;  septic 
tank  and  ground  seepage;  septic  tank,  sprink- 
ling (liters  and  sand  nitration;  septic  tank  and 
sub  soil  Irrigation;  septic  tanl<  and  Intermittent 
sand  nitration;  screens  or  septic  tank  and  broad 
Irrigation;  septic  tank,  aeration  well,  primary 
contact  and  disinfection;  broad  Irrigation;  sep- 
tic tank  and  disinfection;  also  dilution.  These 
eomblnul  Ions  probably  cover  all  known  methods 
of  sewage  purification  except  chemical  precipi- 
tation. 

The  majority  of  these  disposal  plants  are  doing 
good  work  and  accomplish  what  they  were  de- 
signed to  do.  At  a,  few,  however,  owing  to  tacit 
of  attention  or  through  Ignorance  on  the  part  of 
the  attendant,  the  results  obtained  are  extremely 
poor  and  iinsatlHfactory.  In  some  Instances  this 
may  lie  due  to  I  he  power  "higher  up."  At  least 
as  much  precaution  should  be  taken  In  the 
choice  of  (In.  mall  placed  In  charge  of  u  sewage 
disposal    plant    iih    Hint    of   a    health   officer  or 

health  Inspector,   The  difference  being  that  the 

former  may  lie  responsible  for  several  cnmmunl- 
tli'M  located  on  t  be  Ml  renin  helow,  while  the  lat- 


ter has  only  his  own  municipality  to  protect. 
An  expensive  plant  has,  in  more  than  one  in- 
stance, been  allowed  to  deteriorate  until  it  was 
almost  useless.  \\  ith  ordinary  intelligence  and 
care  an  ordinary  disposal  plant  can  be  kept  up 
to  a  good  state  of  efficiency.  At  the  Westfield 
sewer  plant  the  attendant  uses  the  methylene 
blue  test  on  the  effluent  from  each  bed,  while  it 
is  in  operation,  and  if  it  is  found  to  be  putres- 
cible,  the  cause  is  at  once  sought  for  and  reme- 
died. The  same  is  true  of  the  Plainfield  plant. 
On  some  of  the  other  plants  the  test  is  used 
occasionally,  but  after  a  few  days,  if  the  sam- 
ples give  the  proper  reaction,  the  work  is  dis- 
continued and  it  is  assumed  that  because  the 
bed  is  doing  good  work  at  the  time  it  will  con- 
tinue to.  This  is  an  erroneous  idea,  for  a  filter 
bed  will  sometimes  "go  wrong"  from  some  un- 
seen cause,  which  may  not  be  discovered  until 
serious  damage  has  been  done. 

A  good  illustration  of  how  some  plants  are 
mismanaged  recently  came  to  our  notice.  An 
up-to-date  sewage  plant  consisting  of  septic 
tank,  aeration,  primary  contact  and  disinfection 
had  been  installed  and  placed  in  operation  about 
a  year  ago.  This  is  located  on  an  important 
stream  which  needed  the  utmost  protection 
against  pollution  by  pathogenic  germs.  The 
plant  had  been  giving  good  results,  but,  unfor- 
tunately, could  not  supply  itself  with  the  disin- 
fectant. An  inspector  from  this  office  paid  an 
unannounced  visit  to  the  plant  and  found  that 
the  supply  of  copper  sulphate  had  become  ex- 
hausted several  days  before,  and  a  fresh  lot  had 
not  yet  been  ordered.  The  board  took  summary 
action  in  this  matter  and  it  probably  will  not 
occur  again  very  soon.  It  was  found  that  the 
attendant,  in  this  case,  was  not  responsible  for 
this  condition  of  affairs,  as  he  had  reported  It 
to  the  proper  authorities  in  ample  time  to  secure 
a  new  supply. 


The  Value  of  Pure  Water  to  Pennsyl- 
vania. 

The  decrease  in  the  typhoid  fever  death 
rate  in  Pennsylvania  coincident  with  the  effort 
to  purify  sewage  and  domestic  water  supplies, 
is  very  marked.  The  Pennsylvania  Health 
Bulletin  for  August  sums  up  the  results  of 
the  labors  of  the  Sanitary  Section  of  the 
State  Board  of  Health  as  follows : 

■  Throughout  Pennsylvania  our  streams  are 
slowly,  but  surely,  being  freed  from  pollu- 
tion. Not  so  slowly,  either,  when  records 
show  that  up  to  August  1,  1911,  34,481  private 
sources  of  stream  pollution  have  been  abated 
upon  notice  from  the  Department,  not  to 
speak  of  the  thousands  more  than  have  been 
stopped  through  the  moral  influence  of  this 
work.  Eighty-nine  modern  sewage  disposal 
plants  have  been  either  built  or  are  in  process 
of  construction  as  approved  by  the  State. 
Two  hundred  and  eighty-four  municipalities 
and  private  sewerage  corporations  are  build- 
ing comprehensive  sewerage  systems  in  ac- 
cordance with  plans  for  sewage  treatment 
works,  the  details  of  which  must  be  approved 
by  the  Department,  for  only  on  condition  of 
their  so  doine  have  they  been  permitted  to 
extend  their  sewerage  systems.  Already  86 
modern  water  filtration  plants  have  been  ap- 
proved by  the  State  and  are  either  built  or 
being  erected. 

And  what  of  typhoid  fever  in  view  of  all 
this  work  for  pure  water?  In  100(5,  5(5.5  out 
of  every  100,000  people  died  from  this  dis- 
ease; in  1907,  50.3;  in  1908,  111. I;  in  1910,  24.5. 

That  is,  there  are  now  living  more  than  'J,  100 
people,  who,  had  the  death  rate  of  190(5  pre- 
vailed in  1910,  would  have  died  from  typhoid. 


Irrigation  in  South  Africa.-- An  extension 
irrigation  scheme  is  being  considered  by  the 
wiilcr  board  of  Van  Rhynsdorp,  in  the  west- 
ern portion  of  t  ape  Province,  Union  of  South 
Africa,  to  irrigate  land  on  both  banks  of  the 
Oliphants  River  and  along  the  lower  reaches 
of  the  Doom  and  llol  Rivers  by  a  system  of 
canals  The  scheme,  which  is  estimated  to 
cost  $7.V>,not>,  includes  weir  and  headworks, 
regulator,  scour  shines,  excavation  of  canals, 
two  tunnels,  retaining  walls,  siphons,  and 
road  bridges 
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ost  Recording  Forms  Used  for  Street 
and  Sewer  Work,  Engineering  De- 
partment, Spokane,  Wash. 

The  accompanying  forms  show  the  man- 
r  of  recording  labor  and  material  consumed 
street  improvement  and  sewer  construction 
Spokane,  Wash.  These  forms  have  been 
Drked  up  by  the  city  engineering  depart- 
;nts,  Mr.  Morton  Macartney,  city  engineer, 
r.  Macartney  describes  the  forms  and  their 
rpose  as   follows : 

There  are  four  forms,  namely :  Two  in- 
ector's  daily  report  forms,  and  two  monthly 
cord  forms,  one  each  covering  street  work 
d  one  each  covering  sewer  work.  The  inspec- 
ts reports  are  made  out  daily  by  the  inspec- 
rs  on  the  work  and  are  turned  in  to  the  office 
:her  the  night  of  the  day  reported,  or  the 
st  thing  the  following  morning.  It  will  be 
ited  that  they  go  into  detail  to  considerable 
tent,  but  it  is  found  that  with  a  printed 
rm  of  this  kind  the  inspector  has  no  diffi- 
lty  in  segregating  the  work  and  putting  the 
oper  entries  on  same.  The  forms  are  tab- 
ated  and  arranged  so  that  the  inspector 
es  as  little  writing  as  possible.  This  ac- 
unts  somewhat  for  their  size. 
These  daily  reports  are  turned  in  to  a  clerk 
the  department,  who  enters  them  upon 
e  monthly  reports.  These  monthly  reports 
e  kept,  one  for  each  improvement,  and  by 
nprovement"  is  meant  the  entire  contract 
r  a  given  street.  These  are  turned  in  to  the 
strict  engineers,  who  verify  and  certify  to 
eir  correctness,  and  are  then  passed  to  the 
ief.  After  they  have  been  corrected  and 
ralated,  they  are  placed  in  the  file  for  this 
provement.  In  this  manner  it  has  been 
ssible  to  get  very  accurate  and  reliable  cost 
ta  on  work. 

There  has  been  some  difficulty  in  keeping 
e  inspectors  lined  up  to  report  accurately 
e  items,  and  probably  the  cost  data  varies 
Dm  the  actual  cost  5  per  cent,  but  it  is  not 
Iieved  that  there  is  ever  any  variation  to 
ceed  this.  The  district  engineers  go  over 
e  reports  every  day  and  are  over  their 
jrk  every  day,  so  that  no  great  discrep- 
cies  could  get  in.  In  addition  to  this,  the 
ntractors  are  paid  a  lump  sum  for  the 
mpleted  improvement  rather  than  unit 
ices  for  the  different  segregated  pieces  of 
)rk.  In  this  way  the  contractors  have  no 
ject  in  influencing  the  inspectors  to  change 
e  quantities  materially.  There  is  also  a 
eck  in  the  city  laboratories  on  the  amount 
cement  used,  as  well  as  preliminary  es- 
nates  made  before  the  work  starts. 
In  addition  to  the  forms  heretofore  men- 
med,  which  are  strictly  force  account 
rms,  all  employes  in  this  department  are  re- 
;ired  to  sign  a  time  card,  shown  by  Fig.  5. 


Record  of  a  Panama  Shovel. — During 
iptember  Steam  Shovel  No.  132,  working  in 
e  burrow  pit  at  Mt.  Hope,  excavated  42,000 
..  yds.,  of  which  32,400  cu.  yds.  are  classi- 
:d  as  rock  and  the  balance  as  earth.  The 
ovel  is  served  by  3  trains  of  about  ten 
-yd.  dump  cars  each.  Delays  were  as  fol- 
ws  :  mining,  3.00  hrs. ;  repairs,  0.45  ;  moving 
ovel,  11.15;  cutting,  out  shovel  3  times.  3.30; 
Sting  for  cars,  5.30 ;  a  total  of  24  hours, 
lovel  was  under  steam  200  hrs.  and  worked 
per  cent  of  that  time.  The  average  output 
x  day  was  1,704  cu.  yds.,  place  measurement. 


Anchoring  Retaining  Wall. — Excavation 
f  the  lower  chamber  of  the  Miraflores 
ocks  at  Panama  has  crossed  what  was 
ice  the  channel  of  a  small  river,  as  is 
[own  by  the  strata  of  gravelly  material 
ith  which  the  bed  had  become  filled.  To 
ock  possible  slides  of  the  loose  earth,  the 
rt  is  being  removed  to  bedrock  several 
et  back  of  the  line  of  the  lock  wall.  Holes 
ill  be  drilled  into  the  rock  for  the  inser- 
on  of  steel  rails,  around  which  a  concrete 
itaining  wall  is  to  be  constructed.  Exca- 
ition  at  this  point  is  down  to  the  ultimate 
quired  level,  55  feet  below  mean  tide. 


Form  195.  INSTRUCTIONS 

Make  separate  reports  for  Car  Tracks. 

Use  Square  Yards  for  Sidewalks  and  Pavements. 

Use  Linear  Poet  for  Curbs  and  Cross  Walks. 

Use  Number  of  Sacks,  when  reporting  Cement  used. 

Private  work,  means  anything  not  called  for  in  specifications,  suet  aa  drlye- 
ways,  etc.   

ENGINEERING  DEPARTMENT 
Daily  Force  Report 

Improvement  :  ;  

From...  

To  

Location  _..  

Contractor  


Spokane,  Wash..  191 
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AMOUNT 

SACKS 
CEMENT 

BRAND 
CEMENT 

GALLONS 
OIL 

PRIVATE  WORK 

Amt. 

Sacks 
Cement 

Brand 
Cement 

Sidewalks   i  

1 

Cnrh<?    I  



C.C'rb&Gutt'r. 
CrossWalks 

;  1 

:  1  

1  1 

 1  

1  ! 

1  1  

C'ncrt  on  Base 
Brick  Gutt'i 
Brick  P'v'g 

:  ! 

1  1  







1  

1 

I 

1  1 

1  •-■  



I  i 
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Asphalt  T'p 
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M'c'd'mTp 

i  i 
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i 

1  1 

1 1 

1 
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1  1 

L  

1  

! i 

I 

!  1  

Cement — Rec'd  Tested  on  hand  Untested  on  hand. 


Certified  correct  -  -— 
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Water  Waste  in  Philadelphia.  I'll c  av- 
erage daily  i  < 'it sutiipt ir>n  of  water  per  capita 
in  Philadelphia  during  1910  was  '20.'J.'J  gals.,  an 
mi  rcasr  over  190!)  of  (}  gals.  Relative  to  water 
waste  Mi.  '  .en  U.  Stearns,  Director  of  the  l)c 
partinent  ol  Public  Works,  stated  in  his  re- 
port for  1910  that  if  the  present  rate  of  in- 
.  rease  in  population  continues  it  will  require 
the  expenditure  of  not  less  than  $10,000,000  to 
provide  a  future  supply  of  water  in  the  same 
proportion  as  is  now  being  furnished.  He 


states  that  he  firmly  believes  that  the  general 
adoption  of  meters  is  the  only  solution  of 
the  problem  for  checking  waste. 

A    Sanitary    Survey    of    Coal  Mining 
Camps.    'The   Mabaiua  t"al  Operators'  As- 
sociation during  the  last  two  years  has,  through 
its  organization  and  through  the  individual  ef 
fottl  of  its  members,  given  considerable  at 
lention  t"  the  subject  of  accident  prevention 
both  i.n  the  surface  and  under  ground.  This 


work  has  been  supplemented  by  the  organiza- 
tion and  training  of  a  number  of  b'irst  Aid 
(  Mips.  ,\t  the  annual  meeting  of  the  Assoeia 
lion  last  August  the  subject  of  Tuberculoid 
was  given  special  consideration,  |>articularl> 
those  features  relating  to  its  prevention  anil 
cure  in  its  early  stages.  In  extension  ol  thi^ 
general  policy  the  Association  has  just  en 
gaged  the  well  known  Kngineer,  Mr.  Morris 
Knowlcs.  oi  Pittsburgh,  who  is  now  activcb 
.it   work   in    making    a    social    and  sanitarv 
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Pile  No   ENGINEERING   DEPARTMENT.  City  of  Spokane.  Washington.  STREET  DIVISION. 

District  Engineer's  Estimate  Improvement  of   Time  Report  of  Contractor's  Force,  Month  of   .191. 

Percentage  of  Excavation   „  ~  , 

t>        .         r       ,     ,  From  Contractor  

Percentage  of  Embankment  

Percentage  of  Total  Work   To    Roll  Confirmed  Work  Started  Delinquent  


Force 

1 

- 

3 

4 

5 

0 

7 

8 

9  |10|lljl2 

Hi  14  15 

16 

17,18 

19  20  21  22  23 

24  25  26 

i  I 

27 

28^9 

30  31 

Total 

Rate 

Amount 

I 

i 

r  u 

r  , 

reams  

n  j 

..:U..|.. 

1 



3q.  Yds.  Walk  

Total  this  Month 

Amt.  Brought 
Forward 

Total  to 
Date 

5acks  Cement  

„in.  Ft.  Curb  

_«in.  Ft.  C.  C.  and  Gutter  

„in.  Ft.  Cross  Walk  

sacks  Cement  

sacks  Cement  

1 

Jacks  Cement  

Correct  Clerk.   District  Engineer. 


File  No   Engineering  Department:  CITY    OF   SPOKANE.  Sewer  Division. 

Material  and  Labor  Report  on  PIPE   SEWERS  for  Month  of  191   On  the  Sewer  Improvement 


Assessment  Roll  Confirmed  191. 


Work  Started  191  . 


Contract  Delinquent-  191.. 


.  Contractor 


Force 


Foremen . 


Laborers  

Pipe  Layers  

Helpers. 
Masons  

"  Helpers  

Blacksmiths  

Helpers. 

lumbermen  

Powdermen  

Helpers . 

Teams  

Teamsters  

Drillers  (Hand) .... 

"  (Machine).. 

Firemen  

Machine  Drills  


Total  for  Month. 


Total  to  Date . 


2  3 


22 


23 


24:25 


26  27 


28j29j30 


Brought  form  ird 


Total 


Rate 


Amount 


Lineal  Feet 
Vitrified  Pipe 


Lineal  Feet 
J£"  Water  Pipe 


Excavation  for 
Month  Lin.  Ft.  Trench 
Solid  Rock  i 
Loose  Rock 
H  ard  Pan 
G  ravel 


Lin.  Ft.  Trench 
Backfilled 


Percentage  of 
Contract  Finished 


Std.  M.  H. 


Drop  M.  H. 


No.    jLin.  Ft.     No.    Lin.  Ft 


Flush  Tanks 


No.    Lin.  Ft. 


Catch  Basins 


No.    Lin.  Ft. 


Number 
Brick 


Sacks 
Cement 


Yards 
Sand 


Yards 
Crushed 
Rock 


Powder 


Exploders 


Engineering 
Expense-Office 


Month  $. 


Total  S. 


Engineering 
Expense-Field 


Inspection 
Expense 


Mmth  t  Month  $. 


Total    $   Total  t 


REMARKS 


.Clerk 


.District  Engineer 


irvey  of  the  Coal  Mining  Camps  represented 
i  the  organization.  The  work  as  outlined  is 
ither  comprehensive,  embracing  housing  con- 
tions,  the  more  strictly  fundamental  sanitary 
:atures  including  drinking  water  supplies, 
osets,  sewage  and  garbage  disposal,  etc.  The 
ither  difficult  problems  of  education  and  rec- 
:ation  will  also  be  given  proper  consideration, 
s  a  result  of  concerted  effort  along  these 
les.  it  is  hoped  that  living  conditions  through- 
it  the  State  will  be  such  as  to  entitle  Alaba- 
ia  to  first  rank  in  matters  of  this  character, 
his  is  perhaps  the  first  instance  noted  in 
hich  the  operators  of  any  important  district 
ive  undertaken  such  a  concerted  and  scien- 
fic  study  of  camp  life. 


In  the  Culebra  Cut  there  remains  to  be  ex- 
ivated  18,501,000  cu.  yds.  The  average  ex- 
ivation  during  12  months  past  has  been  1,- 
22,000  cu.  yds.,  and  if  this  rate  could  be  main- 
lined the  work  will  be  completed  by  Jan.  1, 
raS.  The  number  of  shovels  will  have  to  be 
ecreased,  however,  as  the  ends  of  the  cut  are 
earing  completion,  and  it  is  estimated  that 
ie  July  1,  1913,  will  see  the  Culebra  excava- 
on  completed. 


Name 


CITY  OF  SPOKANE— ENGINEERING  DIVISION 

DAILY  TIME  REPORT 

 Date  


191 


Profile  No. 

Improvement 

From 

To 

Hra. 

NOTE:— Time  Slips  mull  be  filled  oat  properly  «od  turned  ia  daily.    Union  complied  with,  no  time  will  be  allowed. 

552 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  21 


The  Design  of  Imhoff  Sewage  Tanks.* 

Although  the  principles  on  which  these 
tanks  are  based  are  simple  and  easily  under- 
stood, the  tanks  should  be  carefully  de- 
signed. This  becomes  specially  important 
when  it  is  remembered  that  sewage-disposal 


Section. 


Fig.  1 — Plan  and  Section  of  Horizontal  Flow, 
Imhoff  Tank. 

works  are  often  sadly  neglected  or  operated 
by  persons  having  no  proper  training. 

The  tanks  are  usually  built  as  deep  cir- 
cular wells  25  to  30  ft.  in  diameter  and  20-25 
ft.  deep.  A  deep  tank  is  likely  to  give  better 
sludge  because  more  gas  is  developed  per 
square  ft.  of  horizontal  cross-section  than  in 
shallow  tanks.  This  gives  a  better  stirring 
action  to  the  decomposing  sludge.  And  the 
sludge  after  decomposition  is  permeated  with 
small  gas  bubbles  held  there  (so  long  as  the 
sludge  remains  in  the  tank)  by  the  pressure 
of  the  water  above.  With  deep  tanks  there 
is  a  more  uniform  temperature  in  the  sludge 
decomposing  room,  and  it  might  be  men- 
tioned here  that  as  large  a  proportion  as  pos- 
sible of  the  total  depth  of  the  tank  should 
be  below  the  slots.  These  slots— in  deep 
tanks — are  comparatively  short  with  respect 
to  the  total  volume  of"  the  tank  and  there 
is  practically  no  tendency  for  currents  to 
develop  between  the  sedimentation  and  sludge- 
decomposing  chambers.  The  circular  form 
has  been  adopted  because  with  deep  tanks  it 
is  cheape  r  to  build,  especially  if  there  is  much 
(.'round  water  or  quicksand. 

The  sedimentation  chamber  may  be  ar- 
ranged for  a  horizontal  How  as  shown  in  Figs. 
I  and  2.  where  the  flow  is  at  right  angles  to 
tin-  plane  of  the  drawing,  or  for  a  radial  How 

I'igs  and  I  where  the  conditions  of  How 
are  somewhat  similar  to  those  in  a  so-called 
Dortmund  tank.  With  horizontal-flow  tanks 
the  sedimentation  chamber  may  be  contin- 
IIOUI  over  two  or  three  sludge  wells,  and  in 
n'li  cases  the  inict  and  outlet  weirs  are  so 

•From  ;i  pupr-r  l.v  <'Ii;iiI.-h  N.'ivlllr,  rend  before 
Hie  ItoMlon  Hoil.tv  of  civil  KiiKlno-rM,  anil  prlnt- 
<<l  In  tin-  .1'. mi, ill  of  tin-  AfHoiliitlon  of  Kngl- 
ti<-crlriK  HoHf-tli-H  for  .July,  1011. 


arranged  that  the  flow  can  be  reversed  period- 
ically. This  gives  a  sludge  of  uniform  charac- 
ter in  each  of  the  wells.  The  horizontal-flow 
sedimentation  chamber  is  perhaps  best  for 
large  plants  or  where  there  are  large  varia- 
tions in  the  quantity  of  sewage,  such  as  we 
find  in  many  American  cities.  In  radial  flow 
tanks  the  velocity  with  which  the  sewage 
passes  through  the  sedimentation  chamber  is 
an  important  factor  in  the  sedimentation  of 
the  suspended  matters.  In  the  portion  of 
the  chamber  where  the  flow  (after  passing 
under  the  baffle)  is  vertically  upwards  the 
velocity  should  be  less  than  one  mm.  per 
second. 

In  each  of  the  sketches  (Figs.  1,  2,  3  and  4) 
the  cross-hatched  portions  of  the  tank  "A" 
represent  the  sedimentation  chamber.  The 
rest  of  the  tank  is  devoted  to  sludge  decom- 
position. It  will  be  noticed  that  in  Figs.  1 
and  2  the  sludge-decomposing  chamber  ex- 
tends up  on  both  sides  of  the  sedimentation 
chamber.  In  the  radial  flow  tanks  (Figs.  3 
and  4)  the  upper  part  of  the  sludge  cham- 
ber is  an  annular  space  in  the  center  of  the 
sedimentation  chamber.  In  both  cases  the 
upper  part  of  the  sludge-decomposing  cham- 
ber (shown  at  /)  serves  as  an  outlet  for  the 
rising  gases  and  provides  space  for  floating 
sludge  particles  which  have  been  stirred  up 


Section. 


Pig.  2 — Plan  and  Section  of  Horizontal  Flow, 
Imhoff  Tank. 


and  have  risen  under  the  action  of  the  gases. 
Scumpipcs,  shown  at  c,  are  sometimes  pro- 
vided for  removing  floating  sludge  if  this  he- 
comes  necessary.  Certain  kinds  of  sludge 
have  a  tendency  at  times  to  float,  and  the 
space  /  above  the  slots  should  lie  large 
enough  to  prevent  its  overflowing  into  the 
sedimentation  chamber  or  working  back  into 
this  chamber  from  below  through  the  slots 
This  consideration  may  not  be  found  im- 
portant with  weak  sewages;  but  in  general  it 
is  well  to  err  on  the  side  of  having  too  much 
space  for  the  floating  sludge  (or  scum)  in- 
stead of  too  little.  In  the  plants  of  the 
Kmschcrgcnosscnscha  ft  the  portion  of  the 
sludge-decomposing  chamber  located  above 
the  slot'  is  one  half  to  two  thirds  .is  large  as 
the  portion  below  the  slots.  To  have  nothing 
but  small  ventilation  pipes  for  the  gases  i-, 
not  likely  to  be  suflicient. 

The  relative  size  of  the  sedimentation  and 
sludge-decomposing  chambers  depends  on  the 


character  and  strength  of  the  sewage  as  well! 
as  the  quantity  to  be  treated.  The  former  is 
usually  designed  to  give  a  period  of  sedimen- 
tation for  the  dry-weather  flow  of  from  one 
to  two  hours — seldom  as  long  as  three  hours, 
even  with  a  weak  sewage.  At  times  of  storm 
the  tanks  treat  three  or  four  times  the  dry- 
weather  flow.  The  portion  of  the  sludge-de- 
composing chamber  below  the  slots  should  be 
large  enough  to  provide  a  decomposing  time 
of  at  least  two  or  three  months.  It  is  usually 
designed  to  hold  an  accumulation  of  sludge 
(in  a  thoroughly  decomposed  condition)  rep- 
resenting deposits  entering  from  the  sedimen- 
tation chamber  during  a  period  of  six  months 
or  more.  The  volume  of  the  sludge  (after  de- 
composition) has  been  found  in  the  Emscher 
district  to  be  about  0.1  liter  per  head  of  pop- 
ulation connected  with  the  tanks  per  day. 
This  figure  refers  to  a  "separate"  system  of 
sewers  which  does  not  receive  exceptionally 
large  amounts  of  trades  wastes.  With  a  com- 
bined system  of  sewers  the  quantity  of  sludge 
per  capita  is  figured  at  double  the  above 
amount.  With  a  dilute  sewage  having  large 
variations  in  flow  and  a  comparatively  small 
amount  of  sludge  the  tanks  would  be  de- 
signed somewhat  as  shown  in  Fig.  2,  or,  for 
radial  flow,  in  Fig.  4.  But  for  a  strong  sew- 
age containing  much  suspended  matter,  as  is 
the  case  in  many  German  cities,  the  tanks 
would  be  built  as  shown  in  Figs.  1  or  3.  The 
depth  of  the  tanks  is  the  same,  whether  the 
sewage  be  strong  or  weak;  but  as  is  evident 
from  the  figures,  the  sludge-decomposing! 
chamber  must  form  a  larger  per  cent  of  the 
entire  tank  when  the  sewage  to  be  treated 
contains  much  suspended  matter  than  is  the 
case  if  the  sewage  is  comparatively  dilute.  A 
large  sludge  chamber  has  the  important  ad-: 
vantage  that  the  decomposed  sludge  may  be 
allowed  to  accumulate  in  it  until  the  weather 
is  most  favorable  for  drawing  out  and  drying 
the  sludge. 

The  slots  between  the  sedimentation  and 
the  sludge-decomposing  chambers  are  6  to  t 
ins.  wide.  The  sides  and  bottoms  of  tluj 
sedimentation  chamber  must  be  smooth  se 
that  the  deposited  sludge  will  slip  easily  to< 
wards  the  slots.    They  should  be  air-tight  sc 


Fig.  4- 


•  Plan  and  Section  cf  Radial 
Imhoff  T<«nK. 


Flow 


that  the  gases  of  decomposition  cannot  worl 
through  them  into  the  flowing  sewage.  The; 
ought  also  to  be  stronglv  built  so  as  not  t* 
warp  or  crack.  Moth  wood  and  concrete 
have  been  used,  the  slope  of  the  bottoms  bcini 
1.5  to  I.  Iron  and  zinc  are  likely  to  be  at 
tacked  by  the  gases  and  sewage  in  the  sludge 
decomposing  room  and  have  proved  unsatis 
factory.  There  must  be  suflicient  overlap  a 
the  slots  to  prevent  all  possibility  of  gas  bub 
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es  and  sludge  particles  rising  from  the 
idge  room  into  the  sedimentation  chamber. 
The  inner  surfaces  of  the  sludge  chamber 
e  made  smooth,  and  the  main  walls  of  the 


bell  mouth  at  the  lower  end,  and  is  elevated 
a  foot  or  more  above  the  bottom  of  the  tank, 
which  is  built  as  an  inverted  cone  with  a 
smooth  surface  sloping  towards,  the  center. 


Sec/ion. 


Section X-t/. 


g.  3 — Plan  and 
Im 


Section  of  Radial  Flow, 
hoff  Tank. 


ik  are  built  with  a  slight  batter  (the  diam- 
:r  of  the  tank  being  greatest  at  the  bottom) 
that  there  will  be  as  little  opporunity  as 
ssible  for  sludge  to  stick  to  them.  The 
idge  pipe  shown  at  (c)  in  Figs.  1  to  4 
□uld  be  about  8  ins.  in  diameter.    It  has  a 


Fig.  5 — Common  Septic  Tank  Remodeled  as 
Imhoff  Tank. 

Small  perforated  water  pipes  are  placed 
around  the  bottom  of  the  well  and  near  the 
mouth  of  the  sludge-pipe,  so  that  if  necessary 
the  sludge  may  be  loosened  by  forcing  water 
under  pressure  into  it.  A  connection  with  the 
water  mains  is  also  provided  at  the  upper  end 


of  the  sludge-pipe.  It  has  been  found  that 
with  a  tank  25  or  30  ft.  deep  a  head  of  3  to 
4  ft.  is  necessary  to  force  the  sludge  easily 
out  through  an  8-in.  pipe. 

The  sedimentation  chamber  should  be  kept 
as  free  as  possible  from  pipes,  braces,  etc., 
which  might  collect  and  hold  small  amounts 
of  sludge,  thus  making  the  sewage  septic. 
Necessary  pipes  and  horizontal  surfaces  must 
be  pointed  up  with  cement  so  that  the  sus- 
pended matters  as  they  settle  will  slip  readily 
off  and  pass  down  through  the  slots  into  the 
sludge  room.  Baffle-boards  in  the  sedimenta- 
tion chamber  are  necessary  to  prevent  floating 
matters  passing  out  with  the  effluent,  and 
when  properly  designed  will  so  guide  the 
flow  of  the  sewage  as  to  make  effective  the 
entire  chamber.  They  should  not  be  carried 
too  deep,  however,  because  the  quiescent  sew- 
age just  above  the  slots  will  then  be  disturbed 
by  the  current. 

Although  the  circular  type  of  tank  has  been 
used  almost  exclusively  in  Germany,  it  is  per- 
fectly feasible  to  build  rectangular  tanks.  In 
some  instances  old  rectangular  tanks,  after 
being  operated  for  a  number  of  years  as  septic 
tanks,  have  been  remodeled  according  to  the 
Imhoff  idea  simply  by  the  installation  of  the 
necessary  division  walls.  The  sedimentation 
chamber  of  such  a  tank  may  be  arranged  in 
two  parts  A  and  A'  as  shown  in  Fig.  5,  which 
is  a  cross-section  at  right  angles  to  the  sewage 
flow.  With  an  arrangement  of  this  sort  there 
is  space  /"  for  a  gas  outlet  and  for  accumula- 
tions of  floating  scum,  in  the  center  as  well  as 
at  the  sides  /  and  /'.  The  important  thing  to 
consider  here  is  that  the  space  f"  must  not  ex- 
tend the  entire  length  of  the  tank.  It  is  es- 
sential that  the  two  sections  of  the  sedimenta- 
tion chamber  A  and  A'  shall  be  connected 
(preferably  at  both  ends).  Otherwise  an  un- 
even distribution  of  the  flow  between  them 
could  give  rise  to  currents  through  the  sludge- 
decomposing  room  B  from  one  row  of  slots 
d  to  the  other  d' . 
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isults  of  Government  Investigations 
on  the  Cost  of  Pumping 
for  Irrigation. 

III. 

Pumping  for  irrigation  is  of  two  principal 
isses :  First,  pumping  from  wells  to  utilize 
derground  waters;  second,  pumping  from 
•earns  or  low  level  canals  to  canal  systems  at 
jher  level.  Government  investigations  into 
e  possibilities  of  pumping  for  irrigation 
ve  been  made  largely  with  the  first  class  of 
ojects  in  mind.  These  studies,  though  some- 
lat  scattered,  are  the  best  sources  of  in- 
rmation  available  to  the  general  irrigator 
d  in  these  articles  we  summarize  the  main 
suits. 

LOUISIANA    TESTS   OF  1905-6. 

Based  on  mechanical  tests  of  17  pumping 
ints  for  irrigation  and  drainage  Prof.  W.  B. 
■egory  presented  an  economic  comparison 
four  types  of  pumping  plants  for  rice  ir- 
fation. 

The  best  plant  for  a  particular  case  must 
ssess  two  qualities — reliability  and  maxi- 
um  financial  economy.  The  first  is  abso- 
tely  essential,  while  the  second  becomes 
Dre  and  more  important  as  the  margin  of 
ofits  becomes  smaller. 

To  operate  economically  a  plant  must  be 
n  at  its  full  capacity — that  is  to  say,  the 
aximum  number  of  acres  that  can  safely  be 
atered  should  be  irrigated  annually.  Keep- 
g  these  conditions  in  mind,  the  problem  of 
signing  a  large  pumping  plant  will  be  con- 
iered.  To  make  the  discussion  concrete  the 
ant  will  be  supposed  to  have  a  capacity  suf- 
:ient  to  water  9,000  acres  when  operated  18 
mrs  out  of  each  24  during  the  irrigation 
ason,  which  is  assumed  to  be  of  80  days' 
iration. 

For  the  actual  hours  of  operation  we  will 


assume  that  the  amount  of  water  needed  is 
7.5  gals,  per  minute  per  acre  irrigated,  or 
7.5  X9,000  =  67,500  gals,  per  minute.  While 
it  is  intended  to  run  the  plant  18  hours  per 
day,  it  may,  in  case  of  excessive  drought,  be 
operated  continuously  for  several  days ;  op- 
erated 18  hours  per  day  for  80  days  the  water 
pumped  would  amount  to  a  depth  of  24  ins. 
over  9,000  acres. 

The  entire  outfit  will  consist  of  two  units 
so  arranged  that  either  engine  may  be  fur- 
nished steam  from  any  of  the  boilers  and 
either  or  both  units  operated  at  will.  The 
plant  is  to  be  erected  on  the  banks  of  some 
Stream  conveniently  located  and  where  the 
water  supply  is  known  to  be  ample.  The 
actual  lift  is  to  be  20  ft.  as  a  maximum. 

It  is  assumed  that  the  building  will  cost  the 
same  in  any  case.  The  type  of  boilers,  en- 
gines, accessories,  and  pumps  may  vary.  In 
making  comparisons  reliability,  running  ex- 
penses— which  include  depreciation  and  re- 
pair, interest  on  investment,  wages,  and  cost 
of  fuel — will  be  considered.  A  part  of  the 
running  expenses  are  constant — that  is,  they 
do  not  vary  from  year  to  year,  as  they  are 
prorated  on  the  investment ;  they  will  be 
larger  as  the  investment  is  larger. 

The  quantity  most  liable  to  fluctuation  is 
the  fuel  bill.  This  is  a  function  of  several 
variables:  (1)  The  price  of  oil  per  barrel; 
all  calculations  have  been  based  on  the  use 
of  fuel  oil,  as  it  has  been  found  most  econom- 
ical at  present  prices  in  this  section.  If  in 
the  future  the  cost  of  fuel  oil  should  advance 
from  any  cause  to  more  than  $1  per  barrel, 
many  will  return  to  coal  as  a  fuel,  if  its  pres- 
ent price  is  maintained.  It  has  been  found 
that  a  fair  comparison  between  the  two  fuels 
is  on  the  basis  of  Sl/2  bbls.  of  oil  per  ton  of 
average  soft  coal.  Of  course,  it  costs  more 
for  wages  to  burn  coal  than  it  does  for  crude 
oil.    (2)  The  amount  of  water  pumped,  which 


will   vary  considerably   in   different  seasons. 

(3)  The  head  pumped  against,  the  amount  of 
the  variation  of  level  of  the  water  supply  in 
some  places  being  as  great  as  10  to  15  ft. 

(4)  The  type  of  plant. 

The  first  of  these  variables  depends  on  the 
market  and  on  proximity  of  the  oil  field. 
The  second  and  third  vary  according  to  the 
amount  of  rainfall  during  the  irrigating  sea- 
son. The  fourth  will  affect  the  amount  of  the 
fuel  bill  according  to  economy  of  operating. 

To  the  above  plant  charges,  as  they  may 
be  called,  must  be  added  the  canal  expenses. 
It  has  been  found  by  examining  a  great  many 
reliable  data  that  on  the  average  the  first 
cost  of  right  of  way,  canals,  flumes,  and  lat- 
erals is  about  $10  per  acre  irrigated.  This 
would  mean  an  investment  of  $90,000  for  an 
acreage  of  9,000.  Now,  capital  when  once  in- 
vested in  canals  and  flumes  is  no  longer  con- 
vertible into  money,  and  the  rate  of  interest 
would  therefore  have  to  be  larger  than  on  the 
plant  investment.  Six  per  cent  is  assumed  as 
a  fair  basis  for  canals  and  flumes  and  5  per 
cent  for  the  plant.  The  canal  charees  are 
therefore  as  follows: 

Interest  at  6  per  cent  on  $90,000  %  5.400 

Depreciation,  maintenance,    repairs  and 

cost  of  distributing  water   S.000 

Total  expenses   $13,400 

Expenses  per  acre,  13.400  -h  9,000  =  $1. 49,  say 
$1.50. 

These  figures  agree  with  many  actual  av- 
erage cases. 

For  the  purpose  of  comparison  five  types  of 
plants  have  been  taken :  Plant  No.  I,  consist- 
ing of  water-tube  boilers,  compound  condens- 
ing engine,  and  high-grade  centrifugal  pump. 
Plant  No.  II,  consisting  of  water-tube  boilers, 
compound  condensing  engines,  and  rotary 
pumps.  Plant  No.  Ill,  consisting  of  water- 
tube  boilers,  simple  condensing  Corliss  en- 
gine, and  centrifugal  pumps.    Plant  No.  IV, 
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comprising  what  would  ordinarily  be  called 
a  "cheap  outfit" — horizontal  return  tubular 
boilers,  slide-valve  noncondensing  engines, 
and  cheap  centrifugal  pumps.  Plant  No.  V, 
which  is  a  small  well  plant,  with  locomotive 
type  of  boiler,  small  slide-valve  engine,  and 
vertical-shaft  centrifugal  pump ;  area  to  be 
watered  by  Plant  No.  V,  150  acres. 

Each  of  the  above  plants  is  to  be  equipped 
with  suitable  accessories,  such  as  feed-water 
heaters,  boiler-feed  pump,  and,  in  the  case  of 
condensing  plants,  with  vacuum  pumps. 

Let  us  now  examine  the  cost  and  perform- 
ance of  each  in  turn,  assuming  the  price  of 
oil  at  50  cts.  per  barrel. 

Plant  No.  V  is  often  run  by  an  inexperi- 


cost  of  installing  this  plant  to  be  as  much  as 
10  per  cent  more  than  the  cost  of  installing 
a  plant  of  the  same  capacity  but  having  high- 
grade  machinery.  This  is  easilv  explained 
when  we  consider  that  a  slide-valve  engine 
uses  from  30  to  40  lbs.  of  steam  per  indicated 
horse-power-hour  as  against  15  to  20  for  the 
compound  condensing.  The  pump  will  not 
have  a  high  efficiency,  and  this  will  increase 
the  engine  horsepower  and  the  size  of  boilers 
needed.  It  takes  very  little  more  fuel  to 
generate  steam  at  160  to  200  lbs.  pressure  for 
the  compound  engine  than  at  100  for  the  slide- 
valve  engine ;  leaving  the  pumps  and  accesso- 
ries out  of  consideration,  the  boiler  capacity 
in  the  two  plants  must  bear  approximately  the 
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Fig.  1  —  Diagram  Showing  Profits  and    Loss  for  Pumping  Plant  No.  1. 


enced  man  without  regard  for  economy.  The 
depreciation  should  be  figured  higher  than 
for  good  machinery.  Ten  per  cent  is  assumed 
for  depreciation  and  repairs.  The  figures  be- 
low are  those  of  an  actual  plant  now  in  opera- 
tion : 

Cost  of  plant   $2,000 

Area  irrigated,  acres   160 

Fuel  per  season,  barrels  of  oil   723 

Fixed  charges  as  follows: 
Repairs  and  depreciation  at  10  per  cent. $200. 00 

Interest  at  5  per  cent   100.00 

Wages   at   $75    per   month    for  three 
months    225.00 

Total  fixed  charges  $525.00 

Fixed  charges  per  acre  $  3.50 

Cost  of  fuel  per  acre   2.42 

Cost  of  Irrigating  per  acre  $  5.92 

There  arc  no  canal  charges,  as  the  plant 
belongs  to  the  farm.  It  is  typical  of  its  class 
and  rather  above  the  average.  The  well  is 
said  to  be  one  of  the  best  in  that  part  of  the 
country.  In  order  to  supply  2  acre-feet  per 
acre  for  160  acres,  the  well  plant  will  need 
to  be  operated  1)0  days  18  hours  per  day. 
Willi  the  large  pump  the  plants  are  operated 
SO  Mays  IM  hours  per  day  in  each  case  to  fur- 
nish 2  a<  -re-feet  for  the  0,000  acres  irrigated. 

Next  rrmsidcr  plant  No.  IV.  This  plant  has 
been  designed  I"  meet  the  demand  stated  for 
our  big  canal  plant.  It  is  made  up  of  cheap 
centrifugal  pumps,  rope  driven  from  slide- 
valve  engines;  the  steam  is  supplied  by  hori- 
zontal ret i 1 1 ii  tubular  boilers.  Many  of  this 
type  were  installed  in  the  early  years  of  rice 
irrigation  in  Louisiana.  Strange  as  it  may 
seem.  .Mtual  figures  from  estimates  show  the 


ratio  of  2  to  1.  The  foundations  and  settings 
are  also  much  more  expensive  for  the  waste- 
ful plant. 

Taking  the  average  of  a  number  of  high- 
grade  plants  the  total  cost  per  water  horse- 
power is  just  about  $100,  perhaps  a  trifle  less 
in  some  instances.  Now,  07,500  gals,  per  min- 
ute pumped  against  20  ft.  of  actual  elevation 
is  about  340  water  horse-power,  so  that  one 
proposed  plant  with  high-grade  machinery 
would  cost  about  $34,000.  The  slide-valve 
plant  which  has  been  under  discussion  would 
cost  10  per  cent  more,  or  $37,400,  and  the 
fuel  consumption  for  the  season  of  eighty  days 
would  be  about  14,000  barrels  of  oil. 

With  the  slide-valve  engine  a  greater  allow- 
ance must  be  made  for  depreciation  than  for 
the  compound  engines.  The  following  as- 
sumptions are  therefore  made: 

Repairs    and   depreciation,    at    10  per 

cent   $3,740.00 

Interest,  at  5  per  cent   1.S70.00 

Wages  of  employees   1,000.00 

Total   fixed  charges  $6,610.01) 

Fixed  charges  per  acre  $  -734 

Fuel  per  acre   .78 

Canal  charges  per  acre   1.60 

Total  cost  of  Irrigating  per  acre  $  3.01 

Plant  No.  Ill  is  now  to  be  considered.  This 
plant  has  water-lube  boilers,  simple  condens- 
ing Corliss  engines,  and  good  centrifugal 
pumps.  The  cost  is  about  $31,000,  the  same 
as  tlie  compound  condensing  plant  It  is  a 
good,  reliable,  easy  running  plant,  hut  the  fuel 
consumption  is  high,  as  8.100  barrels  of  oil 
are  needed.     The  bill  of  eosl  is  as  follows: 


Repairs  and   depreciation,    at    8  per 

cent   $2,720.00 

Interest,  at  a  per  cent   1,700.00 

Wages  of  employees   1,000.00 

Total  fixed  charges  ,  $5,420.00 

Fixed  charges  per  acre  $  .602 

Fuel   per   acre   .45 

Canal  charges  per  acre   1.50 

Total  cost  of  irrigating  per  acre  $  2.55 

Plant  No.  II  is  in  actual  operation.  The 
cost  assumed  is  the  price  for  the  machinery 
at  the  present  time.  The  cost  is  20  per  cent 
greater  than  for  Plant  No.  I.  The  outfit  is 
made  up  of  water-tube  boilers  and  high-grade 
rotary  pumps,  driven  by  compound  condens- 
ing engines.  The  increase  in  cost  is  due  to 
the  rotary  pumps.  It  will  be  seen  later  that 
under  the  conditions  assumed  this  increase  in 
cost  is  not  justified  by  the  returns,  although 
the  cost  of  fuel  per  acre  is  less  with  the  more 
expensive  plant. 

Cost  of  plant  $42,000.00 

Fu'el  consumed,  barrels  of  oil   3,860 

Running  expenses: 

Repairs  and  depreciation,  at  8  per 

cent   $  3,360.00 

Interest,  at  5  per  cent-.   2,100.00 

Wages  of  employees   1,000.00 

Total  fixed  charges  $  6.460.00 

Fixed  charges  per  acre  $  .72 

Fuel  cost  per  acre   .21 

Canal  charges   150 

Total  cost  of  irrigation  per  acre....$  2.43 

Plant  No.  I  is  now  to  be  considered.  It  is 
made  up  of  water-tube  boilers  carrying  160 
to  200  lbs. ;  high-pressure  compound  condensj 
ing  engines,  having  a  steam  economy  of  15 
lbs.  or  less  per  indicated  horsepower  hour. 
These  engines  are  direct-connected  to  well- 
designed  centrifugal  pumps  having  a  guaran- 
teed efficiency  of  70  per  cent  at  full  load  and 
proper  speed.  A  fuel  consumption  of  4,500 
bbls.  of  oil  is  assumed  for  a  season  when  the 
plant  is  to  be  operated  18  hours  each  day  for 
80  days.  As  already  stated,  the  cost  of  this 
plant  erected  and  ready  ifor  operation  is 
$34,000.  The  running  expenses  would  be  as 
follows : 

Repairs  and  depreciation  at  8  per  cent. .  .$2,720.00 

Interest  at  5  per  cent   1,700.00 

Wages  of  employees   1,000.00 

Total  fixed  charges  $5,420.00 

Fixed  charges  per  acre  $  -60 

Fuel  per  acre   -25 

Canal  charges    1-50 

Total  cost  of  irrigating  per  acre  $  2.35 

There  are  two  other  types  of  plants  to  be 
mentioned,  neither  of  which,  so  far  as  the 
writer  knows,  has  been  used  for  rice  irriga- 
tion. The  first  of  these  consists  of  an  outfit 
having  centrifugal  pumps  direct-connected  to 
steam  turbines,  the  steam  to  be  supplied  b> 
water-tube  boilers.  The  guaranteed  duty  is 
78,000,000  ft. -lbs.  of  work  per  1,000  lbs.  of  dry 
steam  supplied  at  the  turbine  throttle,  which  is 
about  the  same  as  for  the  compound  engine- 
centrifugal  pump  plant.  The  price  of  this 
outfit  is,  however,  20  per  cent  in  excess  of 
that  of  Plant  No.  I,  or  about  equal  to  that  ol 
Plant  No.  II  with  no  better  economy  than 
Plant  No.  I.  This  consideration  alone  would 
suffice  to  exclude  using  a  turbine  plant.  There 
are  other  considerations  which  will  confirm 
this  decision.  In  order  to  operate  a  centri- 
fugal pump  economically  against  a  head  fluc- 
tuating between  10  and  20  ft.  it  would  be 
necessary  to  vary  the  speed.  The  steam  tur- 
bine is  essentially  a  high-speed  machine,  and 
the  pumps  suitable  for  high  lifts.  Slow  speeds 
can  onh  be  had  at  a  great  sacrifice  of  econo- 
my. It  might  be  possible  to  gear  down  a 
steam  turbine  to  drive  a  rotary  pump,  but  the 
transmission  losses  would  probably  be  so  large 
as  to  make  the  plan  impracticable. 

The  engineers  of  the  rice  district  arc  alto- 
gether unacquainted  with  the  operation  of 
turbines;  for  this  reason  it  would  be  unwise 
to  intrust  the  operation  of  a  turbine  plant  to 
any  bul  the  very  best  of  stationary  engineers 
This  would  probably  result  in  an  increase  in 
wages  for  plant  operation. 

The  other  type  to  he  mentioned  is  the  pro- 
ducer gas-engine  outfit.  This  engine  is  the 
latent  development  in  the  science  of  power 
generation.    Plants  are  being  installed  under  a 
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$2.64.  The  cost  of  this  plant  is  $34,000  and 
the  cost  of  the  right  of  way,  canals,  flumes 
and  laterals  would  be  $90,000,  making  a  total 
investment  of  $124,000  for  Plants  Nos.  I  and 
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guarantee  of  furnishing  a  brake  horsepower  From  the  above  discussion  it  is  evident  that 
lour  on  1.25  lbs.  of  anthracite  coal.  The  total  under  the  assumed  conditions  Plant  No.  I 
:fficiency,  or  ratio  of  heat  equivalent  of  de-  would  be  the  best  investment:  It  should  be 
^eloped  horsepower  to  the  heat  energy  of  the  noted,  however,  that  Plants  Nos.  I  and  II 
:oal  for-  this  outfit  will  range  from  14  to  20 
>er  cent,  while  the  compound  condensing  en- 
gine will  give  about  10  per  cent,  disregarding 
.team  used  by  burners  and  accessories.  The 
:ost  of  the  producer  plant  would  be  nearly 
:wice  as  great  as  the  cost  of  Plant  No.  I. 
rhe  price  of  fuel  oil  would  have  to  advance 
tonsiderably  above  present  rates  before  the 
:omparison  of  this  plant  with  those  of  the 
>etter  types  already  considered  would  be  of 
nterest.  Furthermore,  the  gas  engine  is  like- 
y  to  be  less  reliable  in  operation  than  is  the 
iteam  engine,  and  it  is  less  familiar  to  the 
nen  who  would  have  to  run  the  plants.  For 
ntermittent  operation,  with  the  plant  laid  by 
tor  three-fourths  of  the  year,  the  producer 
fas  plant  is  not  well  suited.  For  these  rea- 
sons this  plant  will  not  be  further  considered. 

It  will  now  be  of  interest  to  compare  the 
:ost  of  irrigating  per  acre  with  these  various 
)lants. 

The  first  case  to  be  examined  is  the  cost  of 
rrigating  a  farm  of  150  acres  by  means  of  a 
veil  plant  and  by  taking  water  from  a  canal 
:ompany.  In  many  sections  the  two  alterna- 
:ives  are  offered,  while  in  other  places  water 
riust  be  obtained  from  wells.  In  the  latter 
:ase  the  only  question  of  interest  is  whether 
:he  farmer  can  afford  to  raise  rice  at  the  cost 
)f  installing  and  operating  a  well  plant.  As- 
sume an  8-bbl.  crop  and  that  the  average  price 
Df  rice  is  $3  per  barrel.  In  case  water  is 
:aken  from  a  canal  system,  the  charges  of  the 
:anal  company  will  be  y5  X  8  X  $3  =  $4.80  per 
icre.  With  rice  selling  at  $2.50  per  barrel 
the  amount  paid  the  canal  company  would 
imount  to  %  X  8  X  $2.50  =  $4. 

When  the  farmer  raises  a  10-bbl.  crop,  and 
:he  price  is  $3  per  barrel,  the  cost  will  amount 
:o  $6,  while  if  the  price  of  rice  is  $2.50,  the 
10-bbl.  crop  will  cost  $5  to  irrigate  from  a 
:anal. 

Now,  the  cost  of  irrigating  150  acres,  by 
■neans  of  a  well  plant,  was  computed  at  $5.92, 
i  figure  nearly  as  great  as  the  cost  of  taking 
water  from  a  canal  when  a  10-barrel  crop, 
selling  at  $3  per  barrel,  is  assumed.  In  gen- 
:ral,  it  may  be  said  that  8  bbls.  is  nearer  the 
iverage  yield  than  is  10  bbls.  Wells  are  un- 
:ertain,  and  in  many  cases  their  lives  are 
short.  With  the  conditions  as  assumed,  the 
desirability  of  using  one  method  or  the  other 
would  be  dependent  on  the  yield,  the  price  of 
rice,  and  the  amount  of  flood  water  needed, 
ft  must  be  remembered  that  this  comparison 
s  based  on  approximately  2  acre-feet  of  water 
:o  be  supplied  per  acre.  During  a  season  of 
plentiful  rain  the  amount  of  water  pumped 
would  be  considerably  less  than  this  amount; 
n  this  case  the  well  plant  would  not  need  to 
tie  operated  for  the  full  90  days,  and  therefore 
:he  cost  of  irrigating  would  be  reduced,  while 
f  water  is  taken  from  a  canal  the  cost  is  in- 
dependent of  the  amount  used.  The  condi- 
tions assumed  in  the  problem  must  be  clearly 
<ept  in  mind,  for  the  conclusions  apply  only 
Eor  these  assumptions.  The  method  is  ap- 
plicable to  any  set  of  conditions,  and  each 
separate  problem  may  be  solved  in  this  way. 

Next  the  canal  plants  to  irrigate  9,000  acres 
will  be  considered.  In  order  to  bringr  the  re- 
sults together  so  that  comparisons  can  easily 
tie  made,  Table  I,  which  is  based  on  an  av- 
:rage  crop  of  8  bbls.  per  acre,  has  been  pre- 
pared : 

rABLE  I.— COST  AND  PROFITS  FOR  PUMPING  WATER  FOR  RICE  IRRIGATION  WITH  AN  AVERAGE  CROP  OF  8  BARRELS    PER  ACS 
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Fig.  2 — Diagram  Showing  Cost  of  Fuel  and  Total  Cost  of  Irrigation  Per  Acre  Under 

Varying  Conditions. 


will  be  equally  good  investments  when  fuel 
oil  costs  about  $1.50  per  barrel,  as  the  cost  of 
irrigating  an  acre  with  either  will  be  $_'>  >. 
With  fuel  oil  at  $1  per  barrel  the  total  cost 
per  acre  of  irrigating  with  Plant  No.  I  will 
be  $2.60,  while  with  Plant  No.  II  it  will  be 


III,  $132,000  for  Plant  No.  II,  and  $127,400 
iur  riant  No.  IV.  total  acreage  to  be  irri- 
gated, 9,000. 

In  order  to  cover  conditions  too  wide  to  be 
included  in  the  above  discussion  without  hope- 
less entanglement  in  details,  curves  have  been 


-Rice  at  $2.50  per  barrel.- 


-Rice  at  $3  per  barrel. 
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platted  showing,  besides  the  quantities  already 
discussed,  the  following  varying  conditions 
(Figs.  1  and  2)  :  (1)  Cost  of  fuel  oil  per 
barrel;  (2)  inches  in  depth  of  water  supplied 
to  irrigated  lands;  (3)  head  pumped  against; 
(4)  type  of  plant;  and  (5)  acres  irrigated. 

The  first  three  of  these  variables  are  al- 
most entirely  beyond  our  control.  We  may 
select  by  means  of  this  diagram  the  type  of 
plant  most  suited  to  a  given  set  of  require- 
ments. The  plants  are  all  assumed  to  be 
equally  reliable  in  operation.  The  conditions 
are  not  wide  enough  to  cover  all  possible 
cases ;  for  instance,  the  head  pumped  against 
may  be  considerably  in  excess  of  20  ft.  There 
are  plants  in  Texas  which  lift  the  water  60 
ft.  or  more.  The  cost  of  canals  and  flumes 
will  be  a  minimum  in  a  level  country  having 
just  the  desirable  slope  to  the  land  to  make 
the  distribution  of  water  a  simple  problem, 
while  the  cost  will  be  a  maximum  where  the 


country  is  rolling  and  numerous  flumes  and 
high  canal  embankments  are  required.  While 
all  deductions  are  based  on  the  average  con- 
ditions found  in  the  plants  tested,  the  methods 
can  be  applied  to  any  set  of  conditions. 

The  second  plat  shows  the  profits  and  losses 
of  canal  companies  under  the  following  vary- 
ing conditions:  (1)  The  market  price  of  rice 
per  barrel;  (2)  total  cost  of  irrigation  per 
acre;  and  (3)  yield  in  sacks  per  acre. 

The  first  of  the  above  variables  is  beyond 
our  control.  The  other  plat  shows  the  condi- 
tions determining  the  cost  of  irrigating.  The 
yield  depends  on  (1)  the  climatic  conditions 
of  the  season,  (2)  the  quality  of  the  land,  (3) 
the  energy  and  skill  of  the  farmer  cultivating 
the  rice  crop,  and  (4)  the  reliability  of  water 
supply. 

In  this  plat  the  profit  or  loss  per  acre  is 
shown  and,  assuming  a  crop  of  9,000  acres  and 


an  investment  of  $124,000  by  the  canal  com- 
pany, total  gain  or  loss  and  the  percentage  on 
investment  have  been   laid   off   on  separate 

scales. 

Briefly  summarizing,  it  is  evident  that  a 
canal  company  cannot  afford  to  have  any  but 
economical  engines,  preferably  of  the  com- 
pound condensing  type.  The  pumps  may  be 
high-grade  centrifugals  or  rotary  pumps,  ac- 
cording to  the  conditions  of  the  special  case. 
The  two  prime  requisites  of  any  plant  are  re- 
liability and  financial  economy.  These  are  in 
no  way  opposed  to  each  other,  but,  on  the 
contrary,  are  both  attributes  of  high-grade  ma- 
chinery. The  proportions  must  be  such  that 
an  accident  to  a  portion  of  the  machinery  will 
not  paralyze  the  entire  plant.  There  should 
be  at  least  two  units,  and  the  figures  given  in 
this  discussion  have  all  been  based  on  this 
assumption. 
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The  Economics  of  Abutment  Design 
for  Railway  Bridges.* 

(Continued  from  page  530.) 
Reinforced  Concrete  Abutments. 

Wing  Abutment,  Type  Ci. — The  reinforced 
concrete  wing  abutment  type  G,  shown  in 
Fig.  25,  is  similar  to  the  abutment  type  B2  of 
Fig.  12,  except  that  it  is  constructed  of  rein- 
forced concrete  instead  of  plain  concrete. 
Commencing  at  the  bottom,  abutment  G  con- 
sists: first,  of  a  pile  foundation;  second,  of  a 
deep  footing  slab  d,  which  distributes  the  ver- 
tical loads  and  furnishes  a  means  of  anchor- 
age. Resting  on  slab  d,  as  shown  in  Section 
A-A,  is  a  curtain  wall  c2  which  gives  lateral 
support  to  the  earth.  The  curtain  wall  is  pre- 
vented from  being  tipped  outward  by  the  but- 
tresses c%,  which  are  anchored  to  the  slab  d. 
If  the  abutment  is  properly  proportioned,  the 
curtain  wall  c2  could  not  be  pushed  outward 
by  the  lateral  pressure  of  the  earthwork  with- 
out carrying  with  it  the  buttresses  ci  and  with- 
out lifting  the  slab  d  from  the  pile  founda- 
tions and  also  lifting  the  entire  weight  of  the 
earth  from  rests  vertically  on  the  slab  d. 

At  the  front  of  the  abutment,  the  curtain 
wall  c2  is  given  a  horizontal  offset  Ci  as  shown 
in  Section  E-E  to  provide  for  the  bridge  seat 
a.  The  curtain  wall  is  carried  up  vertically 
from  the  bridge  seat  a,  forming  the  back  wall 
b  shown  in  the  same  section. 

The  abutment  shown  in  Fig.  25  has  many  of 
the  properties  of  abutment  type  B2  but  has  no 
particular  advantage  over  it;  the  introduction 
of  buttresses  not  decreasing  the  cost  of  neat- 
work  and  the  provisions  for  anchoring  but- 
tresses to  the  footings  greatl-  increasing  the 
cost  of  footings  for  fills  above  20  ft.  Fig.  25 
does  not,  however,  show  the  best  design  that 
can  be  made  of  reinforced  concrete  wing 
abutment.  It  contains  the  two  defects  of  the 
bridge  seat  set  too  far  forward  and  footings 
with  insufficient  projection  in  front  of  the 
neatwork,  referred  to  in  the  discussion  of 
type  Bi. 

If  these  defects  arc  corrected  we  have  an 
improved  abutment,  such  as  shown  in  the 
cross-section,  Fig.  26.  This  abutment,  called 
type  G«,  is  cheaper  than  that  shown  in  Fig. 
25  and  costs  considerably  less  than  type  B2  for 
heights  above  28  ft.;  estimates  showing  that 
it  costs  about  Id  pel  rent  less  than  type  Wi 
for  the  86  ft.  height  and  25  per  cent  less  for 
the  50  ft.  height  which  is  outside  the  limits  of 
our  diagram. 

If,  in  addition  to  the  economics  shown  in 
I  if  26,  the  sections  of  all  walls  and  buttresses 
are  reduced  to  the  minimum  which  can  be 
placed  by  experienced  workers  under  proper 
np'iw  i'iii,  the  economy  of  type  G«  over  Bi 
is  still  further  increased. 

Costs. — The  diagram  Fig.  27  shows  the  costs 
of  various  items  making  up  the  abutment  G, 
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and  these  costs  are  shown  more  precisely  in 
the  following  tables : 

Quantities  and  Costs  of  Type  C1  Abutment 
12  Ft.  High. 


Item.  Cost. 

38  cu.  yds.  concrete  at  $6.50  $  247 

680  lbs.  steel  at  3%  cts   24 

120  sq.  yds.  forms  at  $1.20   144 

Total  neatwork   $  415 

24  cu.  yds.  concrete  at  $8.50  $  156 


700  lbs.  steel  at  3 y2  cts   26 

32  sq.  yds.  forms  at  $1.20   38 


Total  footing   $  219 

Total  concrete    634 

79  cu.  yds.  excavation  at  $1.50   119 

171  cu.  yds.  fill  at  25  cts   43 


Total,    including    concrete  $  796 

Engineering,  etc.,  12  per  cent   96 


Grand  total   $  892 


31'-  9  " 


1\  7'- 9",  V-9V7" 


Half  Plan  of  Footings 
ir-o"  r-9V5'-o" 


Half  Plan 


"Bars* 


'540.  bOO  Lbs  Total  Span  Load 
-jot?- — 


<_43.560  Lbs 'Total  ,i"Befrsw'n 
Tractive,  force  c 

All  vert  and  nor  bars 
in  counterforts  Cj 
and  curtain  walls  C£ 
fun/ess  otherwise  noted 

5- it' Bars, 

Ctra.  d 
Max  load  per 
pile  tl  tons 


l  Bin;  e-0"Ctrs. 


Ufo^trs 


9"Ctrs. 
Se  etion  "A-A" 


Section"£-E"near  <£of  Track. 

Fig.  25.    Reinforced  Concrete  Counterfort  Abutment,  Type  C,. 
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Quantities  and  Cost  Type  Ct  Abutment 
20  Ft.  High. 
Items.  Cost. 

1)0  cu.    yds.   concrete   at   $6.50  $  6»U 

,050  lbs.  steel  at  3M>  cts   177 

16  sq.  yds.  forms  at  $1.20   379 

Total  neatwork   $1,206 

15  cu.  yds.  concrete  at  $6.50   293 

380  lbs.  steel  at  3%  cts   S3 

IS  sq.  yds.  forms  at  $1.20   58 

Total  footing    434 

Total  concrete    1,640 

S2  cu.  yds.  excavation  at  $1.50   273 

10  cu.  yds.  fill  at  25  cts   158 

Total,  including  concrete  $2,071 

Ingineering,  etc.,  12  per  cent   249 

Grand  total   $2,320 

Quantities  and  Cost  Type  C!  Abutment 
28  Ft.  High. 
Item.  Cost. 

B3  cu.  yds.  concrete  at  $6.50  $1,190 

,950  lbs.  steel  at  3y2  cts   348 

08  sq.  yds.  forms  at  $1.20   730 

Total  neatwork   $2,268 

L3  cu.  yds.  concrete  at  $6.50   735 

,754  lbs.  steel  at  3 %  cts   271 

80  sq.  yds.  forms  at  $1.20   96 

Total  footing   $1,102 

Total  concrete    3,370 

58  cu.  yds.  excavation  at  $1.50   557 

85  piles  at  $8   680 

,722  cu.  yds.  fill  at  25  cts   426 

Total,   including  concrete  $5,0l:J 

Ingineering,  etc.,  12  per  cent   602 

Grand  total   $5,615 


1,007  sq.  yds.  forms  at  $!.U0. 


1,208 


Total  neatwork   

176  cu.  yds.  concrete  at  $6.50. 


.$3,778 
.  1,144 


Base  of  Rail-\  ^ 


Fig.  26.     Improved  Type  C,  Abutment. 


12,070  lbs.  steel  at  3V»  cts   422 

86  sq.  yds.  forms  at  $1.20   103 

Total  footing   $1,669 

Total  concrete    5,447 

602  cu.  yds.  excavation  at  $1.50   903 

141  piles  at  $8   1,128 


X 


7 


it 


ft 


~7 


Pom  fx 


U- Abutment,  Type  Ct. — Abutment  type  Q, 
Fig.  28,  is  a  U-abutmcnt  of  reinforced  con- 
crete. It  resembles  the  U-abutmcnt  of  plain 
concrete  in  external  appearance.  Structur- 
ally, however,  it  is  quite  different.  It  con- 
sists in  plan  of  a  rectangular  box  open  at 
the  top  and  at  the  embankment  end,  which  is 
tilled  with  earth.  The  track  is  directly  sup- 
ported on  the  earth  filling.  The  sides  of  the 
box  Ci  are  prevented  from  being  forced  out- 
ward by  the  lateral  pressure  of  the  earth  by 
ties  Cs  which  connect  the  two  opposite  sides  c. 
The  front  of  the  box  is  the  curtain  wall  Cj, 
which  is  a  beam  between  the  two  side  walls  ct, 
and  restrains  the  lateral  pressure  of  the  earth- 
work in  longitudinal  direction. 

Commencing  at  the  bottom,  then,  this  abut- 
ment consists  of  foundation  d,  which  support* 
the  front  curtain  wall  c-i  and  the  two  sick- 
walls  c*.  The  front  curtain  wall  c?  and  the  two 
side  walls  ct  form  three  sides  of  a  rectangle, 
the  fourth  side  toward  the  embankment  remain- 
ing open.  The  front  curtain  wall  c2  is  carried 
upward  to  the  point  Ci,  where  it  is  offset  in 
horizontal  direction,  forming  the  beam  Cx,  the 
upward  surface  of  which  is  the  bridge  seat  a. 
From  Ci  the  wall  is  carried  unward  forming 
the  back  wall  The  ends  of  beam  Ci  rest  on 
the  side  wall  a,  or  on  an  enlargement  thereof 
C:,,  and  the  front  edge  of  the  beam  Ci  rests 
upon  the  front  curtain  wall  c?.  It  is  apparent 
that  this  tye  should  result  in  considerable  sav- 
ing in  concrete  over  the  same  type  constructed 
in  plain  concrete,  which  is  called  B3. 

If  the  design  C=,  Fig.  28,  were  to  be  con- 
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j  Uni  form  Bearing 
*       /  75  Tons  per  5a  Ft. 


Section  at  <£  of  Track. 


=  ffs 


IP'  15'         eo'  <?5'  30'  35' 

Height  of  abutment,  -  b  a  se  of  rail 
to  ground  level  at  toe   of  slope. 

Type.  C, 

Fig.  27.    Diagram  Showing  Costs  of  Type 
C,  Abutment. 
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"B  -  B  " 
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Fig.  28.    Reinforced  Concrete  U-Abutment. 
Type  C,.,  Long  Walls. 


3,450  cu.  yds.  fill  at  25  cts   862 


Quantities  and  Cost  Type  Ct  Abutment 

36  Ft.  High.  Total> 
Item.  Cost.  Engineeri 

J06  cu.  yds.  concrete  at  $6.50  $1,989 

16,600  lbs.  steel  at  3y2  cts   581        Grand  total   $9,o41 


including  concrete  $8,340 

ring,  etc.,  12  per  cent   1,001 


structed  of  plain  concrete,  the  side  wall  c« 
would  have  to  be  made  about  as  shown  by 
the  dotted  lines  e — e  in  order  to  make  them 
stable  against  overturning. 
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Considering  only  the  upper  portion  of  the 
side  walls  Ct,  where  the  economy  of  introduc- 
ing the  tie  is  least  apparent,  a  comparison  of 
restraining  the  side  wall  against  overturning 
by  means  of  a  tie  or  by  means  of  its  own 
weight  is  shown  in  Fig.  29.  One  square  inch 
of  metal  is  imbedded  in  the  rectangular  con- 
crete tie  h  if  g,  and  carries  a  load  of  13,500 
lbs.  at  the  assumed  unit  stresses,  and  if  this 
tie  is  5  ft.  above  the  corner  k  on  which  the 
side  wall  tends  to  rotate,  the  effective  moment 
against  overturning  furnished  by  the  tie  is 
67,500  ft.  lbs. 

Let  pi  represent  the  weight  of  the  concrete 
in  the  triangle  b  a  c.  Let  m  be  the  center  of 
gravity  of  the  triangle  b  a  c.  Assume  the 
lever  arm  of  the  force  *i  to  be  equal  to  the 
lever  arm  of  the  force  pi,  which  represents 
the  stress  in  the  tie  bar.  If  the  sketch  is 
representative,  it  will  take  3.38  yds.  of  con- 
crete at  4,000  lbs.  per  cubic  yard  to  produce 
the  same  resisting  moment  by  means  of  the 
force  of  gravity  as  is  produced  by  the  tie 
rod  />2  which  ties  the  two  walls  together.  Com- 
paring the  quantities  in  the  foregoing  para- 
graphs, we  have:  (1)  Gravity  Retaining  Wall: 
3.38  yds.  of  concrete  for  one  side  wall. 
8.76  yds.  of  concrete  for  two  side  walls. 
6.76  yds.   at  $5.00  per  cu.   yd.  (material, 

mixing  and  placing  same)  $33.80 
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Fig.  30.     Diagram  Showing  Costs  of  Type 
C,  Abutments. 


(2)    For  the  thin  wall  with  steel  tie: 
15  linear  ft.  of  1  -In.  h<\.  itMl  bur  at  3.4 

IbH.  per  linear  ft.  —  51.1  lbs. 
M  l  II.h    at  3'/,  elH.  [»<-i   II.  J1.7S 

IB  eu.  ft.  of  concrete,  r,6  ydH. 

56  cu.  ydH.  at  $10  00  per  eu    yd....:   560 

Total   17.88 

The  above  approximate  comparison  of  8 
imall  part  of  the  G  abutment  with  the  cor- 
responding part  of  In  abutment  xives  a  ration 
between  the  parts  i  outpaced,  of  21   per  cent 


The  actual  cost  of  the  type  G  abutment  is 
about  75  per  cent  of  the  B3  abutment.  The 
foregoing  comparison  is,  therefore,  only  a 
rough  analogy.  It  illustrates,  however,  in  a 
general  way  the  source  of  economy  of  abut- 
ment type  G. 

This  abutment  type  G  easily  satisfies  the 


l-O" 


■ps  /550O* 
"3 


Fig.  29. 


Diagram  Illustrating  Economy  of 
Tieing  Side  Walls. 


requirements  of  «n  and  m%  against  overturn- 
ing. The  width  of  footings,  measured  along 
the  center  line  of  track,  which  is  effective 
against  overturning  of  type  B2,  is  13  ft.  9  ins. 
That  of  type  G  is  18  ft.  The  corresponding 
dimension  on  abutment  G  is  the  distance  from 
the  front  to  back  of  abutment,  or  45  ft. 

It  is  true  that  the  wing  walls  of  abutments 
B2  and  G  protect,  perhaps,  five  times  as  much 
of  the  embankment  against  scour  as  does 
abutment  G,  but  if  we  compare  the  protection 
afforded  by  either  type  B2  or  G  with  the  total 
amount  of  bank  protection  required,  the  dif- 
ference between  the  two  abutments  in  this 
respect  is  not  much.  One  of  the  defects  of 
this  abutment  is  that  practically  all  of  the  sur- 
face water  from  the  track  for  the  entire 
length  of  abutment  must  drain  past  the  point 
x,  Fig.  28.  As  the  amount  of  water  is  consid- 
erable it  tends  to  wash  away  the  embankment 
at  the  end  of  the  wing  wall.  The  washing  of 
the  bank  at  this  point  is,  of  course,  an  im- 
portant matter,  as  the  material  is  washed  away 
at  a  point  not  far  from  the  end  of  the  track 
ties  and  requires  much  more  attention  than 
if  the  material  was  washed  away  at  the  end 
of  the  wing  wall. 

Drainage  openings  are  provided  in  the  front 
and  side  walls  of  abutments  G;  but  even  with 
this  provision  it  is  not  as  easy  to  drain  as 
type  B2  or  G,  unless  it  is  filled  with  porous 
material. 

Cost. — The  diagram  Fie.  30  shows  the  costs 
of  the  several  parts  of  abutments,  Type  G, 
and  the  following  tables  give  these  costs  in 
more  detail: 

Quantities  and  Cost  Type  C2  Abutment 
12  Ft.  High. 
Item.  Cost. 

37  cu.  yds.  of  concrete  at  $6.50  $  241 

2.440  lbs.  steel  at  3%  cts   85 

134  sq.  yds.  forms  at  $1.20   161 

Total    neatwork  $  487 

10  cu.  vds.  concrete  at  $5   50 

200  lbs.  steel  at  3%  cts   7 

14  sq.  yds.  forms  at  $1.20   17 


Total  footing  . 
Total  concrete 
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^■Abutment  ^ 
C  3 

\  Abutment 
L. 

L  ,r---'-n 

U-  m  _  m  -  -i 

Fig.  31.     Sketch  of  Type  C  U-Abutment, 
Short  Walls. 

30  cu.  yclM.  excavation  at  $1.50   45 

80  eu.  ydH.  till  at  25  c(m   20 

Kiilwiwork    10 

Total,    IneludliiK  concrete  %  ll.'ili 


Engineering,  etc.,  8  per  cent   51 

Grand  total   $  587 

Quantities  and  Cost  Type  Co  Abutment 
20  Ft.  High.  ' 
Item.  Cost 

102  cu.  yds.  concrete  at  $6.50   $  663 

6,730  lbs.  steel  at  3%  cts   936 

349  sq.  yds.  forms  at  $1.20   419. 

Total  neatwork    $1  318 

20  cu.  yds.  concrete  at  $6.50  .  .  .  "  '130 

900  lbs.  steel  at  3V2  cts   32 

34  sq.  yds.  forms  at  $1.20   41 

Total  footing   $  203 

Total  concrete    1,52] 

65  cu.  yds.  excavation  at  $1.50   '9s 

300  cu.  yds.  fill  at  25  cts   75 

Falsework    20 

Total,  including  concrete   $1  714 

Engineering,  etc.,  at  8  per  cent   137 

Grand  total   $1,851 

Quantities  and  Cost  Type  C2  Abutment 
28  Ft.  High. 
Item.  cost. 

189  cu.  yds.  concrete  at  $6.50  $l,22St 

12,130  lbs.  steel  at  3V2  cts   425 

602  sq.  yds.  forms  at  $1.20   722 

Total  neatwork   $2,37C 

37  cu.  yds.  concrete  at  $6.50   241 

1,180  lbs.  steel  at  3%  cts   41 

41  sq.  yds.  forms  at  $1.20   49 

Total  footing   $  331 

Total  concrete   $2,707 
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Fig.  32.     Diagram  Showing  Costs  of  Type 
C.,  Abutments. 


130  cu.  yds.  excavation  at  $1.50   1! 

63(1  cu.  yds    tin  at  J.r.  cts   U 

Falsework   


Total.  Including  concrete.... 
Kngliiecrlnn.  etc.,  S  per  cent. 


Qrand  totaJ 


$8,1 


Qimntltli-s  and  Cost  Type  <'.  Abutment 
3ti  l'-t.  IIIkIi. 

tt«n  Tom 

304  cu    vds    concrete  at  $6.50   $1.97 
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0,000  lbs.  steel  at  ZV2  cts   700 

,015  sq.  yds.  forms  at  $1.20   1,218 

Total  neatwork  $3,894 

42  cu.  yds.  concrete  at  $5   210 

40  lbs.  steel  at  3V2  cts   29 

74  sq.  yds.  forms  at  $1.20   89 

Total  footing   $  328 

Total  concrete    4,222 

40  cu.  yds.  excavation  at  $1.50   210 

54  piles  at  $8   432 

,200  cu.  yds.  fill  at  25  cts   300 

'alsework    30 

Total,  including  concrete  $5,194 

Engineering,  etc.,  8  per  cent   416 

Grand  total  $5,610 


:ig.  1 — Reinforced  Concrete  Tank,  Austin- 
burg,  O. 


Shortened  U- Abutment,  Type  Ci. — In  Fig. 
$1  abutment  type  C:  is  shown  in  dotted  lines 
ind  is  shown  to  be  42  ft.  in  length.  If  the 
ipproach  span  is  lengthened,  the  face  of  the 
abutment  can  be  moved  from  a  to  b,  thus 
shortening  the  abutment  by  16  ft.  This  short- 
ened abutment,  which  is  shown  in  full  lines, 
is  called  type  C3,  and  is  similar  in  every  way 
to  type  C2  except  that  it  requires  a  longer  ap- 
proach span  and  that  it  permits  the  fill  to  spill 
around  the  front  of  the  abutment. 

Cost. — The  diagram  Fig.  32  shows  the  costs 
Df  various  parts  of  Type  C3  abutments  and 
these  costs  are  given  in  more  detail  in  the 
following  tables : 

Quantities  and  Cost  Type  C3  Abutment 
12  Ft.  High. 
Item.  Cost. 
29  cu.  yds.  concrete  at  $6.50  $  189 

I,  875  lbs.  steel  at  3%  cts   66 

103  sq.  yds.  forms  at  $1.20   124 

Total  neatwork   $  379 

II.  5  cu.  yds.  concrete  at  $6.50   75 

405  lbs.  steel  at  3 y2  cts   14 

Total  footing   $  89 

Total  concrete    468 

25  cu.  yds.  excavation  at  $1.50   38 

80  cu.  yds.  fill  at  25  cts   20 

Falsework    10 

40  ft.  change  in  bridge  length  at  $61   244 

Total,    including    concrete  $  780 

Engineering,  etc.,  8  per  cent   62 

Grand  total   $  842 


Quantities  and  Cost  Type  C  Abutment 
20  Ft.  High. 
Item.  Cost. 

68  cu.  yds.  concrete  at  $6.50  $  442 

4,400  lbs.  steel  at  31/*  cts   154 

198  sq.  yds.  forms  at  $1.20   238 

Total  neatwork   $  8:54 

18  cu.  yds.  concrete  at  $6.50   117 

630  lbs.  steel  at  3y2  cts   22 

Total  footing   $  139 

36  cu.  yds.   excavation  at  $1.50   54 

250  cu.  yds.  fill  at  25  cts   63 

Falsework    20 

10  ft.  change  in  bridge  length  at  $61   610 

Total,  including  concrete   $1,720 

Engineering,  etc.,  8  per  cent   138 

Grand  total   $1,858 

Quantities  and  Cost  Type  Ca  Abutment 
28  Ft.  High. 
Item.  Cost. 

104  cu.  yds.  concrete  at  $6.50  $  676 

6,720  lbs.  steel  at  3%  cts   235 

345  sq.  yds.  forms  at  $1.20   414 

Total  neatwork   $1,325 

29  cu.  yds.  concrete  at  $6.50   189 

1,020  lbs.  steel  at  3%  cts   36 

A    Total  footing   $  225 

Total  concrete   $1,550 

63  cu.  yds.  excavation  at  $1.50   95 

690  cu.  yds.  fill  at  25  cts   173 

Falsework    30 

16  ft.  change  in  bridge  length  at  $61   976 

Total,  including  concrete  $2,824 

Engineering,  etc.,  S  per  cent   226 

Grand  total   $3,050 

Quantities  and  Cost  Type  C3  Abutment 
36  Ft.  High. 
Item.  .  Cost. 

160  cu.  yds.  concrete  at  $6.50  $1,040 

10,350  lbs.  steel  at  3%  cts   362 

535  sq.  yds.  forms  at  $1.20   642 

Total  neatwork   $2,044 

29  cu.  yds.  concrete  at  $6.50   189 

1,000  lbs.  steel  at  3%  cts  ■   35 

Total   footing   $  224 

Total  concrete    2,268 

55  cu.  yds.  excavation  at  $1.50   83 

42  piles  at  $8   336 

1,300  cu.  yds.  fill  at  25  cts   325 

Falsework    30 

22  ft.  change  in  bridge  length  at  $61   1,340 

Total,  including  concrete  $4,382 

Engineering,  etc.,  8  per  cent   351 

Grand  total   $4,733 

Designs  of  Concrete  Water  Tanks  for 
Railway  Service.* 

Water  tanks  for  railway  service  are  usually 
constructed  of  wooden  staves  with  steel  or 
iron  hoops.  The  average  life  of  a  wooden 
tank  may  be  taken  as  about  18  or  20  years, 
depending  on  the  kind  of  lumber  used,  the 
care  used  in  construction,  and  the  attention 
given  to  it,  such  as  keeping  it  filled  with  water, 
not  allowing  water  to  freeze,  keeping  the  out- 
side painted,  etc.  The  hoops  also  need  con- 
stant attention  and  in  many  cares  have  to  be 
changed  once  or  twice  during  the  lifetime  of 
the  wood.  Hoops  are  subject  to  corrosion  and 
as  this  is  not  always  anparent  without  taking 
them  off,  it  sometimes  acts  more  rapidly  than 
is  considered  possible,  with  the  result  that 
the  hoops  break  and  the  tank  collapsed. 

On  account  of  these  difficulties,  other  ma- 
terials have  been  given  consideration.  Many 
steel  tanks  have  been  built  and  are  the  stand- 
ard of  some  railroads.  Steel  tanks  require 
frequent  painting  to  keep  them  in  good  con- 
dition. This  style  of  construction  is  most 
frequently  used  for  the  larger  capacity  of 
tanks  and  reservoirs,  say  100,000  gals,  or  over. 

When  a  water  station  is  established  for 
temporary  service,  or  when  it  is  thought  that 
operating  requirements  may  change,  a  wooden 
tank  is  preferable  because  it  is  easily  taken 
down  and  re-erected  in  a  new  location.  For 
permanently  located  water  stations,  however, 
engineers  have  been  looking  for  some  perma- 
nent form  of  construction,  one  in  which  the 
cost  of  maintenance  is  reduced  to  a  minimum, 
and  the  introduction  of  reinforced  concrete 
into  all  branches  of  industry  has  naturally 
turned  their  attention  to  its  application  to 
railway  water  tanks. 

•Abstracted  from  the  report  of  the  Committee 
on  Reinforced  Concrete  Tanks,  read  before  the 
American  Railway  Bridge  and  Building  Asso- 
ciation at  the  convention  at  St.  Louis,  Oct.  12- 
19,  1911. 


The  earliest  record  of  this  form  of  con- 
struction in  the  United  States  is  a  standpipe 
built  at  Little  Falls,  N.  J.,  in  1891).  In  a 
paper  read  before  the  Boston  Society  of  Civil 
Engineers  in  June,  191i,  the  statement  is  made 
that  up  to  the  time  of  writing  that  paper  only 
53  such  structures  have  been  built  in  this 
country  and  abroad  but  the  number  is  rapidly 
increasing. 

Arguments  in  favor  of  reinforced  concrete 
water  tanks  are  as  follows:  (1),  the  re- 
quired materials  can  easily  be  obtained  in  al- 
most any  locality  and  the  experience  gained 
with  each  tank  built  gradually  decreases  the 
construction  cost;  (2)  a  concrete  tank  need 
not  necessarily  be  kept  filled  with  water  in 
order  to  preserve  it.  Wooden  and  steel  tanks 
rapidly  go  to  pieces  by  being  alternately  wet 
and  dry;  (3)  it  is  easily  kept  clean  because  no 
matter  what  kind  of  water  it  holds,  nothing 
is  absorbed  by  the  concrete;  (4)  there  are  no 
maintenance  charges.  Wooden  and  steel  tanks 
require  painting,  calking,  renewal  of  hoops, 
etc. 

Foundation. — The  foundation  required  will 
depend  entirely  upon  the  location  and  must  be 
determined  for  each  individual  case.  In  some 
instances  it  is  found  that  concrete  footings 
with  comparatively  little  excavating  are  suf- 
ficient, in  others  the  concrete  footings  can  be 
put  on  grillage,  and  then  again  it  is  necessary 
10  drive  piles,  either  of  wood  or  of  concrete. 
The  argument  has  been  advanced  that  uneven 
settlement  will  do  less  harm  to  the  super- 
structure of  a  properly  designed  reinforced 
concrete  tank  than  to  a  wooden  tank,  still 
that  is  not  an  argument  for  putting  in  a  poor 
and  insufficient  foundation. 

Superstructure. — In  a  general  way  there  are 
three  designs  for  superstructures:  (1)  A  cyl- 
inder or  prism  resting  on  concrete  footings 
and  used  for  its  entire  height  as  a  water 
reservoir.     (2)   A  cylinder  or  prism  resting 
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Fig.  2 — Reinforced  Concrete  Tank,  Southern 
Ry. 

on  concrete  footings,  havine  a  diaphragm  or 
partition  a  considerable  distance  above  the 
footings  that  forms  the  bottom  of  the  water 
reservoir.  (3)  A  tank  of  concrete  resting  on 
reinforced  concrete  posts,  similar  to  a  wooden 
or  steel  tank  on  a  timber  or  steel  frame  or 
tower. 
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Design  1  is  used  where  volume  or  quantity 
of  water  is  the  main  consideration  or  where 
the  tank  is  located  on  an  elevation.  Design 
2  is  used  where  elevation  is  needed  to  obtain 
sufficient  pressure,  for  hydrants  or  water  col- 
umns, and  where  the  hydrostatic  pressure  if 
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brought  to  the  base  of  the  tower  would  be 
likely  to  cause  seepage  through  the  concrete. 
The  lower  portion  of  the  tower  can  be  pro- 
vided with  suitable  openings  and  can  be 
utilized  for  pumping  machinery  and  for  the 
storage  of  tools  and  materials.  In  case  of 
trouble  during  severe  winter  weather,  a  tank 
of  this  design  can  be  thawed  out  without  risk. 
Design  3  is  about  the  same  as  for  design  2 
without  the  frost  proofing  feature. 

Roofs. — The  roofing  of  concrete  tanks  and 
reservoirs  is  largely  a  matter  of  choice.  Tanks 
and  reservoirs  for  water  supply  located  on  an 
elevation — or  where  there  are  little  soot  and 
cinders,  and  little  likelihood  of  dust  or  for- 
eign matter  being  blown  or  thrown  into  them 
— may  be  and  frequently  are  left  open. 

A  railroad  tatik  should  be  provided  with 
a  roof  which  may  be  of  concrete,  wood,  tile, 
slate  or  prepared  roofing  as  may  be  desired. 
A  concrete  roof  would  be  more  in  keeping 
with  the  structure  and  would  have  the  addi- 
tional merit  of  permanency.  In  Europe  more 
attention  has  been  given  to  ornamental  de- 
sign than  in  this  country,  and  the  addition  of 
<ut  .tour  facing  and  trimming  lias  added  a 
great  deal  to  the  appearance. 

In  designing  a  concrete  water  tank  the  item 
that  receives  first  consideration  is  the  water 
pn  lire,  because  this  determines  the  thickness 
of  wall  and  amount  of  reinforcement  needed, 
and  makes  precaution  for  water  proofing 
necessary. 

In  a  cylindrical  reservoir  the  water  pres- 
sure at  the  base  per  square  foot  is  equal  to 
the  weight  of  1  cu.  ft.  of  water  multiplied  by 


the  depth  in  feet.  Take  for  example  a  tank 
30  ft.  high.  The  water  pressure  per  square 
foot  at  the  base  of  the  tank  is  30  X  02.5  = 
1,875  lbs.  The  tension  in  the  wall  for  each 
foot  in  height  is  obtained  by  multiplying  the 
water  pressure  per  square  foot  by  the  radius 
in  feet.  Take  for  example  the  above  tank 
which  we  will  say  is  20  ft.  in  diameter.  The 
tension  in  the  wall  for  the  first  foot  in  height 
is  30  X  62.5  X  10  =  18,750  lbs.  If  the  same 
tank  were  to  be  made  40  ft.  high,  the  tension 
would  be  40X02.5X10  =  25,000  lbs.,  and  if 
50  ft.  high  the  tension  would  be  50  X  02.5  X 
10  =  31,250  lbs.  It  will  thus  be  seen  that  in- 
creased depth  of  water  materially  increases 
the  tension  in  the  wall  and  increased  diame- 
ter also  adds  in  proportion.  Therefore,  the 
larger  the  reservoir,  both  as  to  diameter  and 
height,  the  greater  the  need  of  an  impermeable 
concrete. 

Various  means  are  used  to  insure  a  water- 
proof concrete,  but  it  is  usually  aimed  to  ac- 
complish this  if  possible  by  using  a  rich  mix- 
ture, rather  than  by  adding  waterproofing 
compounds  to  the  concrete  or  apply  them  to " 
the  surface.  Hydrated  lime  or  special  prepa- 
rations are  sometimes  added  to.  the  concrete 
for  the  purpose,  evidently,  of  making  it  denser 


be  carried  up  into  the  walls,  because  when  the 
tank  is  filled  with  water  the  pressure  tends  to 
increase  the  diameter  of  the  walls  and  might 
cause  cracks  at  the  juncture  of  the  walls  and 
base,  which  would  allow  seepage.  The  sec- 
tions of  the  horizontal  reinforcing  rods  in  the 
walls  should  be  properly  joined  to  make  a 
complete  circle. 

The  Pennsylvania  R.  R.  built  a  54,000-gal. 
concrete  water  tank  at  Austinburg,  Ohio.  This 
tank  is  24  ft.  in  diameter,  18  ft.  deep,  and  is 
raised  32  ft.  above  the  track  level.  The  walls 
are  8  ins.  thick  at  the  bottom  and  taper  to 
6  ins.  at  the  top.  The  accompanying  draw- 
ings, Fig.  1.  shows  the  details  of  construc- 
tion. A  rich  mixture  of  concrete  was  used 
with  a  set  of  watertight  steel  forms  and  no 
other  precaution  was  taken  to  make  the  work 
waterproof.  It  is  felt  by  those  having  the 
work  in  hand,  that  the  success  of  this  tank 
is  due  to  the  use  of  tight  steel  forms  which 
retain  in  the  concrete  the  fine  particles  of 
cement  that  might  escape  where  wooden  forms 
are  used.  The  tank  has  given  perfect  satis- 
faction and  has  passed  severe  winter  tests 
without  showing  any  ill  effects.  The  tank  at 
Austinburg  was  built  by  the  Steel  Concrete 
Construction  Co.  of  Harrisville,  Pa. 


View  Showing  Abutment  Tower  and  1,000-Ft.  Steel  Arch  for  New  York  Connecting  Rail- 
way Bridge  Over  Hell  Gate  Channel.  East  River. 


and  thus  more  impermeable  t»  water.  The 

v\alls  and  lloor  arc  sometimes  coated  with  a 
l:l  cement  mortar  or  some  waterproofing 
prepaition  of  which  (here  are  n  number  on 
the  market. 

The  steel  reinforcement  in  ihc  base  should 


The  Southern  Railway  Company  lias  built 
two  concrete  tanks,  one  at  Ooltewah  and  the 
other  at  Hulls  Cap,  drawings  showing  the  lat- 
ter are  given  in  bigs.  2  and  .'t.  These  structures 
were  built  of  1:3:1  concrete  except  in  the 
tank  proper  where  the  m  xtttre  was  l:IMi:2V4, 
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in  order  to  insure  water  tightness.  No  water- 
proofing compound  was  used.  Both  of  these 
tanks  showed  a  little  seepage  when  they  were 
first  put  in  service  but  this  disappeared  en- 
tirely after  a  month's  service. 


A  1,000-ft.  Steel  Arch  Span ;  The  New- 
York  Connecting  Railway  Bridge 
Across  the  East  River. 

The  longest  steel  arch  bridge  in  the  world 
has  recently  been  placed  under  contract  with 
the  American  Bridge  Co.  This  bridge  with 
its  approaches  will  be  3%  miles  long  extend- 
ing from  the  Long  Island  terminal  of  the 
Pennsylvania  R.  R.,  across  Hell  Gate,  Wards 
Island,  Little  Hell  Gate,  Randalls  Island  and 
Bronx  Kills  to  the  Borough  of  Bronx  where 
connection  is  made  with  the  New  York,  New 
Haven  &  Hartford  R.  R.  The  purpose  of 
the  bridge  and  its  railway  extensions,  as  will 
lie  surmised,  is  to  give  direct  rail  connection 
between  the  Pennsylvania  and  the  New  Eng- 
land lines. 

The  main  feature  of  the  bridge  is  the  arch 
span  crossing  Hell  Gate.  This  will  be  1,000 
ft.  long  or  160  ft.  longer  than  the  highway 
ireh  at  Niagara.  The  accompanying  cut  is 
i  view  of  this  arch  from  one  end  and  to  the 
side  of  one  of  the  large  masonry  abutment 
:owers.  As  will  be  seen  the  roadway  will 
lass  through  the  arch.  This  roadway  will 
De  140  ft.  above  water  in  the  clear  and  will 


carry  four  railway  tracks.  The  top  of  the 
arch  will  be  about  26-5  ft.  above  water  and 
the  abutment  towers  will  be  200  ft.  high. 
These  towers  will  be  of  granite  masonry  for 
the  lower  portions  and  of  concrete  above. 
Altogether  the  bridge  and  approach  viaducts 
will  require  between  80,000  and  90,000  tons 


Stump    Piling  Machine. 


of  steel.  The  contract  recently  let  includes 
36,000  tons  which  is  principally  main  arch 
span  work. 

The  bridge  was  designed  by  Gustav  Linden- 
thai,  M.  Am.  Soc.  C.  E.,  who  associated  with 
himself  as  consulting  architects  Mr.  Henry 
Hornbostel  of  Palmer  &  Hornbostel,  archi- 


tects, New  York  city.  We  are  indebted  for 
our  illustration  to  "Artistic  Bridge  Design," 
by  H.  G.  ■  Tyrrell,  now  in  press. 

Costs  of  Clearing  Land  Using  a  Home 
Made,  Horse  Stump  Piler. 

The  accompanying  illustration  shows  one 
of  the  cheapest  ways  yet  devised  for  piling 
stumps  and  fallen  timber.  This  piler  is 
easily  hauled  to  the  stump  field  by  a  team 
of  horses.  The  cable  runs  out  200  ft.  or  more. 
Additional  power  can  be  secured  by  adding 
more  blocks.  The  team  is  hitched  on  to  one 
end  of  the  cable  and  the  stumps  are  hauled 
to  the  piler,  upon  to  the  swinging  boom  and 
dropped  into  piles  at  one  operation.  These 
piles  are  made  about  20  ft.  high.  In  this 
way  large  piles  can  be  built  so  that  when 
fired  there  will  be  heat  enough  to  burn  prac- 
tically all  the  stumps.  The  following  figures 
show  the  cost  of  clearing  a  twenty-acre  piece 
of  hardwood  land  by  this  method : 

Average  pine  stumps  per  acre  $15 ;  average 
hardwood  stumps  per  acre,  $30 ;  average  wind- 
fall logs  per  acre,  $10;  average  diameter  of 
hardwood  stumps,  14  ins. ;  average  diameter 
of  pine  stumps,  30  ins. ;  average  cost  per  acre, 
including  pulling  and  piling  stumps  and  wind- 
fall logs,  $16.  Timber  was  cut  four  years 
before  pulling  the  stumps. 

♦Extract  from  an  article  by  B.  F.  Faast.  in 
the  "National  Land  and  Irrigation  Journal,"  for 
April,  1911. 
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Street  and  Roadway  Widths  with  Es- 
pecial Reference  to  Conditions 
in  Chicago. 

Contributed  by  H.  J.   Fixmer,  Division  Engi- 
neer Board  of  Local  Improvements, 
Chicago,  111. 

The  importance  of  standardizing  both  street 
and  roadway  widths  has  never  been  fully  real- 
ized. The  rational  solution  of  this  problem  is, 
while  apparently  simple,  one  of  the  most  vital 
of  all  municipal  problems. 

The  widths  of  streets  are  not  regulated  by 
any  authority  in  Chicago.  There  is  no  prac- 
tical plan  covering  the  city  which  would  in- 
dicate the  proper  width  or  even  alignment  of 
proposed  streets. 

The  common  street  width  in  Chicago  is  66 
ft. ;  an  arbitrary  unit  based  on  the  old  coun- 
try custom  of  employing  the  "surveyors' 
chain,"  or  a  portion  thereof  as  a  convenient 
width  for  the  public  road,  this  unit  being 
adopted  to  facilitate  computation  of  areas  in 
terms  of  acres  rather  than  from  any  con- 
sideration of  traffic  requirements.  Hence,  in 
the  larger  cities  it  is  often  found  necessary  to 
widen  such  streets,  while  in  the  country  dis- 
tricts it  is  proposed  to  narrow  them  and  there- 
by conserve  or  restore  idle,  useless  ground  to 
cultivation. 

In  subdividing  property  there  are  two  prime 
considerations  to  be  observed,  the  importance 
of  which  are  but  vaguely  realized  when  the 
property  is  originally  laid  out.  They  are:  (1) 
That  adequate  means  of  transportation  and 
traffic  circulation  must  be  provided;  and  (2), 
that  sufficient  widths  and  open  spaces  be  pro- 
vided for  parkway  or  park  purposes.  The 
importance  of  "green"  areas  on  property 
values,  appearance,  good  health  and  morals 
must  not  be  overlooked. 

The  portion  dedicated  to  the  public  for 
streets  and  alleys  in  Chicago  comprises  over 
20  per  cent  of  the  entire  area  and  about  33% 
per  cent  of  the  entire  subdivided  area. 

It  is  probably  necessary  that  at  least  one- 
third  of  the  platted  area  should  be  laid  out  in 
thoroughfares  in  order  that  privately  owned 
property  may  be  convenient  of  access,  for  it 
is  this  element  combined  with  favored  loca- 
tion that  gives  city  property  its  value.  It  is, 
therefore,  most  important  that  the  area  given 
:o  the  public  for  street  or  common  purposes 
3e  so  disposed  that  all  property  be  afforded 
is  nearly  an  equal  degree  of  accessibility,  con- 


venience and  other  advantages  as  it  is  prac- 
tical to  make.  This  means  that  thoroughfares 
should  be  designed  to  fit  traffic  requirements 
and  other  elements  of  use.  Instead  of  adopt- 
ing or  allowing  a  general  average  of  say  66 
ft.,  it  is  wisdom  to  determine  in  advance  where 
widths  of  80,  100  or  180  ft.  are  to  be  insisted 
upon  and  where  widths  of  40  to  60  ft.  are  per- 
missible. 

The  factors  which  should  be  considered  in 
determining  proper  street  widths  may  be  brief- 
ly outlined  as  follows : 

1.  The  width  of  the  roadway,  or  part  paved 
(between  curbing). 

2.  The  width  of  the  sidewalk. 

3.  The  width  of  the  parkway,  or  space  be- 
tween curb  and  sidewalk. 

4.  An  estimate  of  the  present  and  future 
traffic  and  probable  character  and  tendency  of 
the  district  of  which  such  street  is  a  part. 

THE  WIDTH  OF  THE  ROADWAY. 

The  only  standardization  of  roadway  widths 
in  Chicago  was  adopted  many  years  ago  by 
a  general  ordinance  passed  by  the  City  Coun- 
cil. This  ordinance  established  the  roadway 
widths  indirectly,  by  defining  the  sidewalk 
width  or  "space,"  on  streets  of  various  re- 
corded width. 

Table  I  shows  these  widths,  the  third  column 
being  the  roadway  width  as  deduced  from  the 
sidewalk  width. 


TABLE  I. 


Recorded 
width  of  street 
100  ft.  or  over. 
SO  ft.  and  under 
66  ft.  and  under 
60  ft.  and  under 
50  ft.  and  under 
40  ft.  and  under 
30  ft.  and  under 


100  ft. 
80  ft. 
66  ft. 
60  ft. 
50  ft. 
40  ft. 


Sidewalk 
width. 
20  ft. 
16  ft. 
14  ft. 
12  ft. 
10  ft. 
6  ft. 
4  ft. 


Roadway 
width. 
60  ft.  or  over. 
67  ft.  to  48  ft. 

35  ft.  to  51  ft. 

36  ft.  to  41  ft. 
30  ft.  to  39  ft. 
28  ft.  to  37  ft. 
22  ft.  to  31  ft. 


These  widths,  despite  their  awkwardness  and 
inconsistencies,  are  the  established  roadway 
widths  and  must  govern  unless  a  special  width 
is  established,  by  ordinance,  for  a  particular 
street. 

At  the  present  time  this  is  done  by  a  spe- 
cial ordinance  or  as  a  part  of  every  paving 
ordinance.  This  situation  is  a  frequent  source 
of  error  in  the  location  of  privately  constructed 
curbing,  building  of  sidewalk  and  private  im- 
provements ;  especially  floors  of  buildings  sup- 
posed to  be  built  at  the  elevation  of  the  inside 
grade.  To  illustrate  more  clearly,  all  grades 
established  bv  the  Citv  Council  refer  to  the 


height  of  the  curb  above  datum  at  the  curb 
line.  The  sidewalk  ordinance  provides  that 
the  sidewalk  shall  slope  up  from  the  curb,  or 
curb  grade,  at  the  rate  of  1  in.  per  3  ft.  of 
sidewalk  space. 

Hence,  in  order  to  build  a  sidewalk  properly 
or  to  determine  the  elevation  of  the  floor  of  a 
building  at  the  street  or  property  line,  it  is 
necessary  to  know  positively  the  sidewalk 
space.  It  was  for  this  reason  that  the  widths 
shown  in  Table  I  were  adopted,  but  since  these 
are  ignored  or  changed,  every  time  the  street 
is  improved  or  paved,  it  is  truly  impossible 
to  fix  permanently  the  "inside,"  or  building 
line  grade. 

It  is,  of  course,  necessary  to  narrow  or 
widen  roadways,  despite  the  best  laid  plans, 
at  which  time  the  curb  elevations  or  heights 
can  be  adjusted  to  fit  other  completed  improve- 
ments. This  will  involve  fixing  the  grades 
at  the  property  line  instead  of  at  the  elusive 
curb  line.  This  is  a  rational  change  and 
should  be  made.  This  change  was  recom- 
mended several  years  ago  in  a  report  dealing 
with  the  establishing  of  grades. 

At  the  present  time  Chicago  has  about  2.900 
miles  of  streets  and  about  1,480  miles  of 
alleys.  Of  the  streets  about  56  per  cent  are 
paved.  Chicago  has  spent  about  $80,000,000 
for  paving  construction  to  date.  Of  the  above 
sum  probably  $10,000,000  was  wasted  in  con- 
forming to  the  excess  widths  required  by  the 
old  general  ordinance.  In  recent  years  pave- 
ments in  the  outlying  districts  have  been  built 
narrower,  but  still  too  wide.  The  excess  width, 
while  a  direct  money  loss,  increases  the  cost 
of  maintenance  and  reduces  the  area  of  park- 
way and  likewise  the  beauty  of  the  street.  But 
greater  than  this  is  the  loss  due  to.  a  too  nar- 
row roadway.  This  is  hardly  appreciated  by 
the  average  citizen  or  even  by  those  using  or 
doing  business  on  such  a  street.  If  a  busi- 
ness street  having  a  double  track  car  line  is 
too  narrow  to  provide  for  the  various  classes 
of  traffic,  there  are  losses,  easily  proven,  to 
every  one  using  the  street. 

A  street  car  that  makes  good  time  attracts 
more  people  and  gives  more  time  to  shop, 
while  it  distributes  business  uniformly  along 
the  street.  For  this  reason,  when  a  street 
becomes  too  congested  it  becomes  necessary  to 
widen  the  street  or  place  the  car  line  on  an 
elevated  structure  or  in  a  subway.  It  is  a  nice 
question  to  decide  whether  it  is  better  to  build 
a  subway  in  a  congested  business  street  or  use 
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the  money  to  widen  the  street  and  keep  the 
car  traffic  on  the  street,  in  the  open  air,  and 
easily  accessible. 

The  overall  or  extreme  width  of  vehicles 
using  the  streets  varies  from  hVz  ft.  to  7% 
ft.  for  the  largest  truck,  the  average  being 
about  6  ft.  When  backed  up  against  the  curb 
with  the  team  turned  around  at  right  angles, 
wagons  occupy  from  8%  ft.  to  14%  ft.  for  the 
large  four-horse  truck,  a  fair  average  being 
13  ft. 

The  street  car  company's  right  of  way  oc- 
cupies the  middle  16  ft.  of  the  street,  wherever 
double  tracks  are  located.  Two  cars  in  pass- 
ing will  occupy  from  outer  clearance  line  of 
steps,  the  middle  19  ft.  2  in.  On  account  of 
the  motion  of  the  cars,  it  is  assumed  that  the 
car  line  requires  the  middle  20  ft.  for  unob- 
structed transit. 

It  is  usual  practice  in  determining  roadway 
widths  to  assign  a  value  of  8  ft.  for  each  mov- 
ing line  of  vehicles.  Vehicles  vary,  and  per- 
haps in  time  it  might  become  advisable  to  reg- 
ulate the  maximum  widths  and  length  of 
trucks. 

It  would  prove  satisfactory  to  assign  a  value 
of  8  ft.  for  the  unit  width  of  the  first  two 
lines  of  vehicles  and  7  ft.  for  each  additional 
unit,  modifying  the  result  by  due  considera- 
tion of  the  space  needed  by  an  average  truck 
backed  against  the  curb,  which  as  previously 
stated  is  about  13  ft. 

On  a  business  street  there  should  be  room 
for  two  lines  of  vehicles  to  stand  alongside 
the  curb  and  room  for  from  two  to  six  lines 
along  the  center,  depending  upon  the  volume 
of  traffic.  Such  a  roadway  (without  car 
tracks)  would  be  (16  plus  14)  equals  30  ft. 
wide  to  (16  plus  42)  equals  58  ft.  wide,  the 
average  being  44  ft.  With  double  car  tracks 
on  the  street,  these  widths  must  be  increased 
20  ft.,  making  the  roadways  (on  "car  line" 
streets)  from  50  ft.  to  78  ft.  wide. 

On  boulevards  and  residence  streets,  where 
the  vehicles  average  narrower  than  on  busi- 
ness streets,  allowing  one  vehicle  to  stand 
alongside  the  curb  and  one  to  pass,  a  width 
of  16  ft.  would  be  ample.  Allowing  vehicles 
to  stand  opposite  on  each  side  of  the  street, 
an  unusual  occurrence  on  unfrequented  streets, 
with  room  for  one  vehicle  to  pass  between 
would  require  not  more  than  24  ft. 

In  determining  the  number  of  lines  of  ve- 
hicles to  provide  for,  a  traffic  census  should 
be  taken  and  all  streets  classified  accordingly. 
Any  "business"  street  having  a  double  track 
car  line  and  fairly  well  built  up  with  stores 
should  be  paved  not  less  than  46  ft.  wide,  and 
preferable  not  less  than  50  ft.  wide.  The 
smaller  width  will  permit  a  medium  sized  ve- 
hicle to  stand  alongside  the  curb  and  another 
to  pass  between  it  and  a  moving  street  car. 

THE  WIDTH  OF  THE  SIDEWALK. 

It  is  the  usual  practice  in  most  cities  to 
make  the  sidewalk  space  from  one-sixth  to 
one-fifth  of  the  street  width.  This  is  prob- 
ably the  basis  of  Table  I. 

It  is  frequently  assumed  that  a  line  of  pedes- 
trians occupies  2  ft.;  hence,  the  sidewalk  width 
should  be  a  multiple  of  two. 

As  a  general  rule  where  there  is  much  street 
traffic,  there  is  also  much  foot  traffic,  but  the 
two  do  not  vary  in  the  same  or  equal  propor- 
tion. While  two  persons  can  pass  on  a  4-ft. 
walk,  it  is  better  to  adopt  6  ft.  as  the  minimum 
for  a  city  walk. 

Except  where  direct  observation  or  census 
would  modify  conclusions,  a  width  of  walk  for 
each  side  of  the  street  equal  to  twice  the  num- 
ber of  lines  of  vehicles  (including  cars)  on 
the  whole  roadway  width,  should  prove  ample, 
or  make  each  walk  not  less  than  one-fourth 
the  roadway  width.  No  stairways,  steps,  poles 
or  other  structures  should  be  allowed  to  en- 
croach on  the  sidewalk  space. 

If  in  time  a  sidewalk  width  or  space  proves 
too  small  ii  will  often  be  widened  by  the 
abutting  owners  themselves  moving  back  or 
rebuilding  within  their  property  line.  This 
method  of  widening  streets  is  but  a  make  shift 
since  it  creates  irregular  lines. 

Increasing  the  roadway  width  where  too 
narrow,  and  then  reducing  the  sidewalk  space, 
particularly  on  business  streets,  either  causes 
the  abutting  owners  to  move  back  or  creates 
sentiment  favorable  to  condemnation  for  wid- 


ening. It  is  far  better,  however,  to  anticipate 
future  needs,  where  at  all  possible,  by  securing 
the  proper  street  width  and  alignment  when 
the  street  is  platted. 

WIDTH  OF  THE  PARKWAY. 

Residence  streets  and  boulevards  should  be 
laid  out  wide  enough  to  provide  ample  park- 
ways. The  original  parkway  should  not  be 
less  than  9  ft.  Trees  should  be  planted  paral- 
lel with  the  sidewalk  and  not  nearer  than  3 
ft.  This  will  permit  the  roadway  to  be  wid- 
ened once  without  destroying  the  trees  and 
grass  plot.  This  minimum  parkway  together 
with  the  minimum  6-ft.  walk  (built  1  ft.  from 
the  property  line)  gives  a  total  sidewalk 
"space"  of  16  ft.  A  roadway  paved  24  ft. 
wide  and  having  two  16-ft.  "spaces"  would  re- 
quire a  minimum  street  width  of  56  ft.  This  is 
generally  ample  for  a  residence  street  having 
"direct"  lot  frontage.  For  streets  having  a 
"side"  frontage  a  roadway  width  of  16  ft.  to 
22  ft.  should  prove  ample  for  a  long  time.  A 
16-ft.  roadway  with  two  16-ft.  "spaces"  (which 
permit  of  future  widening  of  the  roadway) 
would  require  a  minimum  street  width  (for 
side  streets)  of  48  ft. 

The  parkway  width  may  be  assumed  to  rep- 
resent that  part  of  the  street  held  in  reserve 
for  future  traffic  service.  Hence,  the  deter- 
mining of  the  proper  parkway  may  be  partly 
based  on  a  study  of  the  conditions  likely  to 
affect  the  future  use  or  expansion  of  the  road- 
way and  sidewalk  proper. 

The  future  expansion  of  the  roadway,  side- 
walk and  even  parkway  might  be  secured  by 
requiring  the  establishment  of  fixed  "building 
lines"  certain  distances  back  from  the  street  or 
property  line.  Such  a  strip  (between  building 
line  and  the  property  line)  would  be  kept  free 
of  buildings  and  so-called  permanent  private 
improvements,  and  thus  be  available  for  street 
purposes  when  needed;  provided  the  plat  of 
subdivision  was  recorded  showing  such  reser- 
vation. This  arrangement  would  allow  use  of 
the  strip  by  private  owners  until  such  time 
as  the  strip  was  actually  needed  for  traffic  pur- 
poses. The  determination  of  the  need  and  size 
of  such  strips  should  be  referred  to  a  general 
plan  of  the  city  previously  worked  out  by  some 
officials,  whose  approval  would  be  necessary 
before  a  plat  of  dedication  or  subdivision  could 
be  recorded. 

ESTIMATE  OF  PRESENT  AND  FUTURE  TRAFFIC 
NEEDS. 

When  the  traffic  on  a  roadway  exceeds  a 
certain  number  of  vehicles  per  hour  per  foot 
of  roadway  width,  then  the  roadway  should 
be  widened  when  next  improved.  This  im- 
plies that  a  traffic  census  should  be  made  on 
all  important  streets  prior  to  paving,  in  order 
that  the  convenience  or  both  the  owners,  abut- 
ting users  and  the  too  often  ignored  general 
public  might  be  properly  conserved. 

The  usual  street  census  is  reduced  to  tons 
per  foot  of  roadway  width  per  hour,  or  day. 
This  standard  is  employed  to  compare  the 
durability  or  life  of  pavements  rather  than 
as  an  indication  of  street  traffic ;  although,  in 
a  measure,  it  serves  to  show  where  the  con- 
gestion exists.  It  should  be  noted  that  an 
empty  wagon  occupies  as  much  space  as  a 
loaded  one  and  usually  cannot  travel  any 
faster. 

A  proposed  basis  for  determining  adequate 


roadway  width  is  a  census  showing  the  number 
of  vehicles  of  the  different  widths  (including 
street  cars)  which  occupy  a  given  area,  or 
length  of  street  in  a  given  unit  of  time. 
Strictly  speaking,  it  is  the  rate  at  which  traffic 
moves  that  determines  the  amount  of  conges- 
tion, or  at  least  makes  delay  most  apparent. 
But  in  practice,  it  is  the  number  of  vehicles 
using  or  crossing  the  street  which  impedes 
the  movement  of  traffic.  It  would  hardly  be 
proper  to  simply  count  the  number  passing  a 
given  point  in  a  given  time,  since  the  greater 
the  congestion  the  less  would  be  the  number 
passing  or  even  able  to  move. 

The  simplest  and  most  satisfactory  method 
of  determining  traffic  congestion  is  to  first  I 
adopt  the  minimum  speeds  or  rates  of  travel 
for  the  different  classes  of  vehicles,  including 
street  cars  and  automobiles.  Thus,  if  it  re- 
quires too  much  time  for  a  line  of  street  cars 
to  make  a  trip  it  is  evident  that  their  progress 
is  interfered  with  by  vehicle  traffic.  This  in- 
dicates that  the  roadway  is  too  narrow  or  else 
more  effective,  police  regulation  is  required  to 
keep  traffic  off  the  street  car  right  of  way. 

The  determining  of  proper  roadway  widths 
depends  on  many  factors  bearing  a  more  or 
less  complicated  relation  with  one  another; 
which  fact  precludes  reducing  the  solution  of 
this  problem  to  a  universal  formula. 

However,  a  proper  census  showing  the  num- 
ber of  the  different  width  vehicles  occupying 
a  given  "unit  area,"*  with  their  average  rate  of' 
movement  (with  due  allowance  made  for 
crossing  interruptions)  would  assist  greatly 
in  arriving  at  a  satisfactory  solution.  There 
is  a  practical  limit  to  the  widening  of  streets 
and  even  roadways.  When  a  certain  limit  is 
reached  it  is  often  more  economical  and  sat- 
isfactory to  cut  through  a  new  street  parallel 
with  the  old  street,  or  even  create  cross-con- 
necting arteries. 

The  four  factors  just  considered  must  be 
combined  to  determine  the  proper  street  width 
for  a  proposed  street  in  any  locality  and  to 
determine  what  streets  must  be  widened  and 
how  much. 

Table  II  has  been  prepared  to  show  the  full  • 
widths  of  street  required  and  the  disposition 
of  the  space.    This  table  is  only  comparative 
and  would,  in  practice,  be  modified  to  suit 
definite  conditions. 

The  minimum  alley  width  should  be  16  ft. 
This  width  will  allow  two  teams  to  pass  even 
with  a  line  of  poles  set  close  to  the  alley 
margin. 


Over  36  per  cent  of  the  concrete  for  the 
system  of  two  twin  locks  at  Miraflores  was 
in  place,  being  498,511  cu.  yds.,  bucket 
measurement,  out  of  a  total  of  approxi- 
mately 1,362.000. 


Over  69  per  cent  of  the  concrete  for  all 
the  locks  is  in  place,  the  amount  at  the 
close  of  work  on  October  28  being  2,926,- 
698  cu.  yds.,  out  of  a  total  of  approximately 
4,199,400. 

•By  "unit  area"  Is  meant  a  Riven  length  of 
street,  say  300  feet,  multiplied  by  the  roadway 
width.  This  area,  in  turn,  together  with  the 
number  of  vehicles,  their  average  speed,  etc., 
would  be  referred  to  a  specially  prepared  table, 
which  would  define  the  limits  of  an  adequate 
roadway  for  such  conditions. 


•Sidewalk 

Class  of  Street.  Width. 

Mln   8ft, 

Houlevard    10  ft. 

Max  ••  12  «. 

Main  business  street.  14  ft. 

(Retail  with  two                \  IS  ft. 

track  ear  lines).                J  24  ft. 

Main   business  street   12  ft. 

I  lock  and  wholesale   1fi  ft. 

(No  ear  tracks)   14  ft. 

Second  class    in  ft. 

Huslncss  st  rent    1 4  ft. 

I     track  ear  line)   is  ft. 

Third  class    fi  ft. 

Hiislness  street    10  ft. 

(No  enr  tracks)  

l-'lrst  class    0  ft. 

Residence  street    fi-K  ft 

(No  track*)    m  ft. 

Bceond  class    fi  ft. 

Residence  Htreet    fi  ft 

Third  class    6  ft 

Residence  street    fi  ft. 

(Hide  frontage)   

•Sidewalks  on  streets  having  parkways 


TABLE  II. 
•Park  way 

Width. 

11  ft. 

11  ft. 

17  ft. 

None. 


None. 


None. 

.  tin  t  rees 

None 

Nolle. 
11  ft. 
-0  ft. 

<1  ft. 
10  ft. 
14  ft. 

0  ft. 

!•  ft. 


I  ft 


Roadway 
Width. 
42  ft. 

r.fi  ft. 
70  etc. 
50  ft. 
64  ft. 

02  ft. 

42  ft. 
cs  ft. 
52  ft. 
■tfi  ft. 
50  ft. 
64  ft. 
60  ft. 
44  ft. 

24  ft. 
SO  ft 

12  ft. 

I'll  ft 

21  ft. 
Ifi  ft. 

ft 


78 
100 
Mil 

66 

100 

so 

(!6 
78 
100 

r.fi 


c,o 
66 

82 

r.4 
c,i; 

48 

r.4 


Total   Street  Width. 
82  ft. 
100  ft. 

180  to  2r,o  ft. 

Average  width 
of 
street. 


so  ft 

SO  ft . 

80  ft. 


or,  ft 

(See  blvd.) 


(10  ft. 

50  ft. 


me    built    on.'    foot    from    the   property  line. 
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Time  Keeping  System  of  the  Crystal 
Falls  Iron  Mining  Company.* 

In  the  employment  of  the  number  of  men 
necessary  to  operate  a  mine,  the  employer  is 
:ompelIed  to  introduce  a  system  of  time-keep- 
ing which  will  insure  accuracy  in  the  work, 
tiot  only  as  to  the  distribution  of  the  labor 
:ost  to  the  proper  account,  but  also  as  to  the 
•orrectness  of  the  time  credited  to  each  em- 
'oye  for  the  work  performed.  Many  different 
systems  are  used  at  the  mines  in  the  Lake  Su- 
perior district,  each  of  which  has  some  good 
points,  and  it  is  with  the  idea  of  bringing  out 
i  discussion  of  the  various  systems  that  this 
paper  is  presented  at  this  meeting.  The  best 
method  is  one  by  which  a  check  can  be  had 
3n  the  person  keeping  the  time,  to  provide  safe- 
guards against  carelessness  and  dishonesty. 

An  employe  is  liable  to  be  mistaken  in  the 
number  of  shifts  that  he  claims  to  have 
worked  during  the  month,  and  should  he 
:laim  more  than  the  time-keeper  shows,  a 
:heck  system  against  the  time-keeper  will  prove 
ar  disprove  his  claim.  The  same  system  would 
be  equally  effective  should  an  employe  think 
he  had  worked  less  time  than  his  due  bill 
:alled  for.  It  would  not  be  just  to  deduct  a 
certain  number  of  shifts,  when  a  checking  sys- 
tem might  show  that  the  employe  had  not  kept 
his  own  time  correctly. 

In  order  to  provide  as  many  safeguards  as 
possible,  the  time-keeping  system  adopted  by 
the  Crystal  Falls  Iron  Mining  Co.,  as  ex- 
plained herein,  will  show  that  the  system  has 
a  tendency  to  keep  not  only  the  time-keepers 
in  line,  but  also  the  several  foremen  or  bosses, 
by  whom  the  time  is  kept. 

The  men  on  going  to  work  in  the  morning, 
report  their  brass  check  numbers  to  the  time- 
keepers (at  our  mines  this  is  done  verbally), 
who  record  the  same  as  the  men  present  them- 
selves at  the  window.  The  time-keeper,  in  tak- 
ing the  numbers  in  this  manner,  sees  each 
man,  and  knows  that  the  man  has  gone  to 
work,  whereas,  if  the  numbers  were  to  be  de- 
posited by  the  men  themselves  one  man  could 
deposit  more  than  one  number,  and  later  in 

•A  paper  by  James  D.  Vivian,  Crystal  Falls, 
Mich.,  before  the  Lake  Superior  Mining  Insti- 
tute, Aug.  22  to  24,  1911. 


the  shift,  those  for  whom  he  deposited  could 
slip  into  their  working  places.  On  returning 
from  work  at  the  close  of  a  shift,  our  men 
report  again  in  the  same  manner  to  the  time- 
keeper. 

During  the  shift  (we  are  working  two  shifts 
of  ten  hours  each  and  have  a  time-keeper  for 
each  shift),  the  time-keeper  sees  every  man  at 
his  work.  On  surface  he  makes  two  rounds 
each  day,  once  on  each  half  shift.  Under- 
ground the  time-keeper  makes  only  one  round 
each  shift,  and  as  he  meets  the  men  he  records 
the  place  in  which  they  are  working.  This 
enables  him  to  classify  the  time  according  to 
the  accounts  kept  or  classification  required  for 
cost  reports,  etc.  The  time-keeper  at  the  close 
of  the  shift  has  a  good' check  on  his  own  work, 
and  taking  for  granted  that  he  has  faithfully 
performed  his  duties  as  required,  the  possi- 
bility of  an  error  is  remote. 

We  show  herewith  the  form  of  daily  report 
made  by  the  time-keeper  (Form  A)  and  trans- 
mitted to  the  general  office.  This  is  here  given 
to  show  the  similarity  of  the  checking  report 
made  out  by  the  different  foremen  (Form  C) 
and  explained  later. 

This  now  leads  up  to  the  checking  system 
other  than  that  employed  by  the  time-keeper. 
The  surface  foreman  takes  the  time  of  the 
men  employed  on  surface,  regardless  of  what 
his  employment  or  connection  with  any  partic- 
ular branch  of  the  organization  may  be.  The 
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1323 

1377 

1431 

1485 

1539 

1593 

1324 

1378 

1432 

1486 

1540 

1594 

1325 

1379 

1433 

1487 

1541 

1595 

.  Mine 


DAILY  LABOR  AND  PRODUCT  REPORT. 


Surface.  Total. 

1  Office,  time,  shipping  and  supply  clerk  .... 

2  Mining  engineer,  chemist  and  ass't  

3  Master  mechanic  

4  Machinists  and  helpers  

5  Engine  house  floorman  

6  Brakemen  

7  Firemen   

8  Pumpmen   

9  Pipemen   

10  Carpenters  -  

11  Carpenters'  helpers  

12  Blacksmiths   

13  Blacksmiths'  helpers  

14  Drymen  and  janitor  

15  Landers,  pocketmen  and  rock  pickers  .... 

16  Stock  pile  trackmen  

17  Stock  pile  motormen  

18  Stock  pile  laborers  

19  Barn  boss  and  helper  

20  Teamsters-Swampers   

21  Crushermen-Crusher  Engineers  

22  Surface  foremen  

23  Surface  laborers  

24  Painters   

25  Wood  choppers  

26  Steam  shovel  operators  

27  Steam  shovel  laborers  

28  Masons   

29  Electrician   

30  Boiler  makers  and  helpers  
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Day.  Night.  Total. 


Underground. 

1  Mining  captain  and  ass'ts.. 

2  Mine  foreman  

3  Miners,  company  acc't  

4  Miners,  contract  

5  Trammers,  company  acc't.. 

6  Trammers,  contract  

7  Car  dumpers  and  skip  tend- 

ers   

8  Trackmen   

9  Timbermen   

10  Ditching  and  cleaning  tracks 

11  Underground  laborers  

12  Mule  teamsters  

13  Car  brakemen  

14  Chutemen   

15  Wheelers   

16  Motormen   

17  Motor  brakemen  


33  Total  men. 


21  Total  men. 


22  Product  per  man. 


23  Total  number  men  employed. 

24  Product  per  man  

Number  cars  trammed  

Number  skips  hoisted  ■  

Number   tons  hoisted  

Total  product  to  date  for  month  Days 

Average  daily  product  for  month  

Estimate  for  month  ■  Days 

Cars  shipped  from  stockpile  

Summary  of  hoist.  Day.  Night. 


Total. 


25  Number  cars 


fNo.  1  shaft 

<  1 


trammed    -i  No.  2  shaft 

I.  No  

[No.  1  shaft 

26  Number  skips  hoisted  \  No.  2  shaft 

t  No  

27  Number  of  skips  rock  hoisted  

28  Tons  ore  hoisted  


1326 

1380 

1434 

1488 

1542 

169S 

1327 

1381 

1435 

1489 

1543 

1597 

1328 

1382 

1436 

1490 

1544 

1598 

1329 

1 383 

1437 

1491 

1545 

1699 

1330 

1384 

1438 

1492 

1546 

1331 

1385 

1439 

1493 

1547 

1332 

1386 

1440 

1494 

1548 

1333 

1387 

1441 

1495 

1549 

1334 

1388 

1442 

1496 

1550 

1335 

1 389 

1443 

1497 

1551 

1336 

1390 

1444 

1498 

1 552 

1337 

1391 

1445 

1499 

1553 

1338 

1392 

1446 

1500 

1654 

1339 

1393 

1447 

1501 

1555 

1 34  0 

1394 

1448 

1 5  0  2 

1556 

1341 

1395 

1449 

1503 

1557 

134° 

1396 

1450 

1504 

1558 

1343 

1397 

1451 

1505 

1559 

1 .',  '1 1 

1398 

1452 

1506 

1560 

1345 

1399 

1453 

1507 

1561 

1346 

1400 

1 454 

1508 

1562 

1347 

1401 

1455 

1509 

1563 

1348 

1402 

1456 

1510 

1564 

1349 

1403 

1457 

1511 

1565 

1350 

1404 

1458 

1512 

1566 

1351 

1405 

1459 

1513 

1567 

1352 

1406 

1460 

1514 

1568 

1353 

1407 

1461 

1515 

1569 

1354 

1408 

1462 

1516 

1570 

shift 

boss  takes 

the 

time  of  the 

men 

under- 

ground,  likewise  regardless  of  the  work  they 
are  doing.  These  several  bosses,  therefore, 
take  the  time  of  all  men  employed  around  the 
mine. 

Each  foreman  makes  out  a  report  for  his 
shift,  the  surface  foreman  being  obliged  to  get 
the  time  of  the  few  men  employed  at  night, 
when  no  regular  night  surface  foreman  is  em- 
ployed. He  takes  each  man's  number  orally, 
and  at  the  close  of  the  shift  fills  out  the  blank 
(Form  B),  making  a  cross  (X)  after  the 
number  corresponding  to  the  brass  check 
number  of  every  man  whose  time  he  has 
taken. 

On  the  reverse  side  of  this  report 
he  makes  a  general  classification  of  the 
men  working  on  his  shift.  This  classi- 
fication we  consider  merely  incidental  to  the 
real  purpose  of  the  report,  i.  e.,  getting  a  check 
on  each  man  who  worked  on  that  particular 
shift. 

This  report  as  made  out  each  day  by  shift 
boss  or  foreman  is  then  placed  in  an  envelope, 
sealed,  addressed  to  the  superintendent,  and 
mailed  to  the  general  office.  The  bosses  and 
time-keepers  are,  under  no  consideration,  to 
compare  notes  on  the  time,  under  penalty  of 
dismissal.  These  reports  as  received  at  the 
general  office  are  checked  against  the  report 
of  the  time-keepers,  and  at  the  end  of  the 
month,  against  the  total  days  of  the  pay  roll. 
In  all  cases  they  must  agree. 

Assuming  that  a  discrepancy  should  occur 
between  time-keepers  and  foremen,  we  have 
provided  a  blank  (Form  D)  to  be  used  in 
checking,  to  find  where  the  error  was  made. 
This  blank,  when  filled  out,  is  referred  by  the 
general  office  to  the  captain  of  the  mine,  whose 
duty  it  then  is  to  take  the  books  of  the  time- 
keeper and  shift  boss  or  foreman,  and  in  their 
presence  check  the  same  to  locate  the  error. 
This  is  a  very  easy  matter  and  quickly  done. 
The  blank  is  then  filled  out  as  directed  and 
returned  to  the  general  office  and  filed  with 
the  reports. 

All  men  are  paid  by  the  cashier  of  the  gen- 
eral office,  the  time-keeoers  not  doing  any  pay- 
ing. It  has  been  found  that  men  who  were 
generally  classed  as  the  "habitual  kickers"  on 
pay  days  are  not  now  heard  from,  as  they 
know  that  when  they  get  their  due  bills  their 
time  is  correct,  and  there  is  no  further  cause 
for  a  complaint. 

The  method  above  described  has  been  in 
actual  use  since  the  early  part  of  1902,  and 
has  proven  very  effective.  At  the  time  the 
reports  were  first  introduced  at  the  older  op- 
erating mines,  the  shift  bosses  objected  to  the 
clerical  work  involved,  but  once  fairly  started, 
it  has  had  no  drawbacks  and  is  in  general 
favor. 


PERSONALS. 

Mr.  H.  R.  Safford  has  been  appointed  Chief 
Engineer  of  the  Grand  Trunk  Ry.  with  offices 
at  Montreal. 

Mr.  W.  H.  Tool  has  succeeded  Mr.  E.  Brown 
as  Master  of  Bridges  of  the  Grand  Trunk  Ry. 
at  Allandale,  Ont. 

Mr.  Chas.  H.  Moore  has  been  made  Princi- 
pal Assistant  Engineer  of  the  Erie  Ry.  with  of- 
fices at  New  York. 

Mr.  J.  H.  Knowles.  formerly  Division  Engi- 
neer of  the  Western  Pacific  Ry.  at  Elko,  New. 
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has  been  appointed  Bridge  Engineer  with  head- 
quarters in  San  Francisco,  Calif. 

Mr.  Chas.  E.  Roland  has  been  appointed  As- 
sistant Engineer  of  M.  of  W.  of  the  Chesapeake 
&  Ohio  R.  R.    This  office  is  at  Covington,  Ky. 

Messrs.  S.  Hard  and  O.  R.  W.  Wurn,  Con- 
structing Engineers,  have  formed  a  partnership 
under  the  name  of  Hard  &  Wurn  with  offices 
in  the  Walton  Bldg.,  Atlanta,  Ga. 

Mr.  J.  M.  Sturtevant,  formerly  in  the  repair 
branch  of  the  New  York  State  Highway  De- 
partment, has  been  appointed  Division  Engi- 
neer with  offices  in  Watertown,  N.  Y. 

Mr.  J.  G.  Sullivan  has  been  appointed  Chief 
Engineer  of  the  Western  Lines  of  the  Canadian 
Pacific  Ry.  with  offices  at  Winnipeg,  Manitoba. 
Mr.  Sullivan  was  formerly  Assistant  Chief  En- 
gineer. 

The  Fred  A.  Jones  Building  Co.,  of  Dallas  and 
Houston,  Tex.,  has  opened  a  permanent  branch 
office  at  1009-11  Empire  Bldg.,  Birmingham, 
Ala.,  with  Mr.  Carrol  Blake  as  manager.  Mr. 
Carl  Symonds  has  been  appointed  manager  of 
the  Houston  office. 

Mr.  F.  Merritt,  Chief  Engineer  of  the  Gulf, 
Colorado  &  Santa  Fe  Ry.,  has,  in  addition  to  his 
present  duties,  assumed  the  duties  as  Chief 
Engineer  of  the  Santa  Fe  Dock  &  Channel  Co. 
His  office  is  at  Galveston,  Texas. 

Mr.  Chas.  O.  Dowdell.  Assistant  Engineer  of 
the  Sidewalk  Division,  has  been  appointed  As- 
sistant Engineer  in  charge  of  pavement  con- 
struction for  the  Board  of  Local  Improvements. 
Chicago,  111.  Mr.  Dowdell  before  entering  the 
service  of  the  city  was  connected  with  the  De- 
partment of  Public  Roads  for  the  U.  S.  Gov- 
ernment. 

Mr.  Chas.  A.  Van  Keuren,  Chief  Engineer  of 
the  Board  of  Street  and  Water  Commissioners 
of  Jersey  City,  N.  J.,  is  to  assume  the  duties 
of  the  office  of  Superintendent  of  the  Water 
Department  in  addition  to  those  of  his  present 
position.  This  is  according  to  a  recent  resolu- 
tion of  the  board  abolishing  the  office  of  super- 
intendent. 

Mr.  Myron  B.  Reynolds,  who  a  few  years  ago 
resigned  his  position  as  Assistant  Engineer  in 
charge  of  tunnel  construction  for  the  city  of 
Chicago  to  superintend  the  construction  of 
highway  bridges  for  the  Reynolds-O'Brien  Co., 
has  been  appointed  Assistant  Engineer  of  the 
Board  of  Local  Improvements,  Chicago,  111.,  to 
take  charge  of  the  work  on  the  "Boulevard 
Link"  project. 

Mr.  Geo.  C.  Clarke,  Resident  Engineer  of  the 
Pennsylvania  Tunnel  &  Terminal  Co.,  New 
York,  has  resigned  in  order  to  become  asso- 
ciated with  a  firm  of  contracting  engineers. 
Mr.  Clarke  has  been  identified  with  the  tunnel 
and  terminal  work  of  the  Pennsylvania  R.  R.  in 
New  York  for  the  past  eight  years.  Prior  to 
this  time  he  had  charge  of  the  building  of  the 
stations  and  track  elevation  incidental  to  the 
tunnel  construction. 

Capt.  Edw.  N.  Johnston,  of  the  U.  S.  Engi- 
neers, will  probably  be  allowed  by  the  U.  S. 
Government  to  serve  the  government  of  Aus- 
tria on  river  and  harbor  work.  The  Austrian 
Government  has  asked  this  government  to  allow 
Capt.  Johnston  to  come  to  Austria  for  this  pur- 
pose. It  will  require  an  act  of  Congress  to 
enable  him  to  accept  the  invitation,  but  the 
passage  of  such  an  act  is  taken  as  a  matter  of 
course.  Capt.  Johnston  was  appointed  to  West 
Point  Academy  from  Oregon.  He  was  at  one 
time  assistant  to  Col.  Sibert,  who  is  now  Di- 
vision Engineer  of  the  Atlantic  Division  of  the 
Panama  Canal,  and  his  practical  experience 
was  gained  on  the  Ohio  and  Mississippi.  For 
several  years  he  has  been  on  duty  in  Wash- 
ington serving  as  assistant  to  the  Chief  of  En- 
gineers and  as  a  member  of  the  River  and  Har- 
bor Board  of  Review. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Compressors.  Paper,  6x9  Ins..  20  pp.  Inger- 
Holl-Kand  Co.,  II  Broadway,  New  York  City. 

Form  8211  descriptive  of  "Imperial  Type  X 
St  i;i  in  Injven  ComprehHors"  shows  several  views 
.,f  machine  lii  section  sind  gives  tables  of  stand - 
,,,1  r/.i  :  ■  r  ■  r  I  <:i  pa  cl I  Ich  The  air  cylinders  have 
water  laeketed  barrels  and  heads.  The  smaller 
eompii  "i  up  to  Hi  Ins.  stroke  have  overhung 
cylinders.  '  in  larger  sizes,  the  air  cylinders  are 
huppoitcd  "ii  a  font  piece  resting  upon  a  Holc- 
plate  and  may  *lld  away  on  this  when  neeex 
,,;,ry  to  detach  from  tin-  machine. 

Warrenlte.  Paper,  6x9  Ins.,  32  pp.  Warren 
Bros.  CO.,  59  Temple  PI.,  Boston,  Mass. 

TI.Ih  catalog  gives  a  number  of  llliiMtrn  I  Ioiih  of 
,,,,,!  with  this  bituminous  concrete  ami 

,  nnlalri  i  d<  ci  Iptlon  «.l  Hie  .lew  I. .pineal  of  lie- 
material. 

Horse  Shoes.  Paper  3y4x6',£  In*.,  10  pp.  The 
Ncvcr-Kllp  Mfg    Co.,  New  Brunswick,  N.  J. 


This  is  a  catalog  and  price  list  of  Never-Slip 
Calks.  Illustrated. 

A.  D.  B.  Hydrolithic  Water  Proofing.— Paper, 
5x8  ins.  American  Diamond  Blast  Co.,  50  Church 
St.,  New  York  City. 

Describes  their  process  for  the  purpose  of  ren- 
dering masonry  of  all  kinds,  water,  moisture, 
frost,  gas  and  odorproof.  Other  literature  has 
been  issued  by  this  company  describing  sand 
blast  tanks  and  apparatus. 

Insulated  Wires  and  Cables  Paper,  3Y2x6  ins., 

44  pp.    Hazard  Mfg.  Co.,  Wilkes-Barre,  Pa. 

Gives  illustrations,  including  quarter  sections, 
of  aerial  underground  and  submarine  cables  and 
wires  with  descriptions. 

,  Electric  Railway  Equipment.— Paper,  8x10% 
ms..  52  pp.  General  Electric  Co.,  Schenectady, 
N.  Y. 

Bulletin  No.  4891  contains  illustrations  of  elec- 
trical equipment  of  various  railways  throughout 
the  country.  The  illustrations  comprise  interiors 
of  power  stations  rolling  stock.  Two  portable 
sub-stations  are  also  given. 

Electricity  and  Coal  M in es.— Paper,  8x10%  ins. 
60  pp.    General  Electric  Co.,  Schenectady,  N.  Y. 

Bulletin  No.  48S6  contains  text  and  illustra- 
tions devoted  to  the  advantages  of  electric  power 
in  operating  one  or  a  group  of  mines  and  the 
apparatus  used  in  connection  with  the  operation 
of  mines,  such  as  locomotives,  mines,  pumps, 
tans,  compressors,  crushers,  tipples,  coal  cut- 
ters, etc.  Equipment  of  various  mines  at  pres- 
ent using  electrical  equipment  is  also  described. 

Steam  Turbine  Generators.— Paper,  8x10%  ins., 
48  pp.    General  Electric  Co.,  Schenectady,  N.  Y. 

Bulletin  No.  4883  is  devoted  to  the  general 
principles  of  the  turbine  and  the  construction  of 
both  the  turbine  and  the  generator.  Numerous 
illustrations  are  given  of  turbine  and  generator 
parts,  as  well  as  of  representative  installations. 

Folder  No.  B-3147  has  recently  been  issued  by 
the  company  describing  its  electric  glue  pots. 

Valves.— Paper,  6^x10  ins.,  4  pp.  The  Crane 
Co.,  Chicago,  111. 

This  company  has  recently  issued  two  circu- 
lars. No.  77  illustrates  and  describes  the  Crane- 
Erwood  automatic  double  acting  non-return  and 
emergency  cut-out  valves.  Circular  No.  81  deals 
with  the  Crane  triple-duty  emergency  valves  for 
steam  working  pressures  up  to  250  pounds. 

Koerting  Condensers.— Paper,  8x11  ins.,  24  pp. 
Schutte  &  Koerting  Co.,  Philadelphia,  Pa. 

This  is  catalog  5,  Section  A,  which  illustrates 
and  describes  the  Koerting  condensers,  discusses 
methods  of  application,  first  costs  and  operating 
costs.  Tables  of  dimensions  and  price  lists  are 
given. 

Catalog  6,  Section  B,  containing  12  pages,  cov- 
ers the  Koerting  spray  cooling  system.  The  re- 
sults of  tests,  illustrations  of  details,  descrip- 
tions, sizes  and  prices  are  given. 

Manuals  of  Safety.— Paper,  4%x7  ins.,  40  pp. 
American  Museum  of  Safety,  Engineering  So- 
cieties' Bldg.,  29  W.  39th  St.,  New  York  City. 

The  first  safety  manual  is  entitled  "Alcohol- 
ism in  Industry"  or  "Some  European  Methods  of 
Prevention,"  and  is  prepared  by  Dr.  Wm  H. 
Tolman,  Director  of  the  Museum,  after  his  re- 
searches at  the  International  Exposition  of  Hy- 
giene in  Dresden  and  in  his  studies  of  the  Ger- 
man Trade  Associations.  It  contains  practical, 
workaday  experiences  and  data  obtained  from 
the  originators  or  promoters  of  the  movements 
in  question.  The  manual  is  plain,  straightfor- 
ward and  entirely  divested  from  any  sentiment. 
By  circulation  among  workmen  it  should  go  a 
long  way  toward  preventing  accidents. 

Reinforced  Concrete  Pipe. — Paper,  8%xll  ins., 
42  pp.  Reinforced  Concrete  Pipe  Co.,  Los  An- 
geles, Calif. 

Illustrates  and  describes  this  company's  meth- 
od of  unit  construction  of  pipe  for  sewers  and 
water  conduits.  Illustrations  of  installations  and 
of  construction  are  given.  Charts  showing  dis- 
charge and  velocity  and  cost  of  trenching  per 
lineal  foot  for  various  widths  and  depths  of 
trench  are  included. 

Watson  Dump  Wagons.— Paper,  1014x7  Ins.,  32 
pp.    Watson  Wagon  Works  Co.,  Canastota,  N.  Y. 

Contains  complete  illustrations,  descriptions 
and  specifications  of  dump  wagons  up  to  live 
yards'  capacity.  Illustrations  of  details  are 
carefully  shown. 

Otto  Gas  Engines.  — Paper,  9x12  Ins.,  4  pp. 
Otto  Cas  lOnglne  Works,  33d  and  Walnut  Sis., 
Philadelphia,  Pa. 

Bulletin  No.  36  gives  Illustrations,  descriptions 
ami  tables  of  sizes  and  capacities  of  portable 
compressors  and  pumps. 

Clark  Meter  Box.  Card,  6%x9%  Ins.  H.  W. 
i  'l.i  i  |<   Co.,    Ma  I  loon,  III. 

I II  list  i;i  I  i'S  and  describes  a  means  for  Install- 
ing and  setting  water  meter. 


Bulletin  No.  li,  with  reference  to  pipe  thread- 
ing dies,   contains  the  results  of  a  number  of 

tcHtH. 

Je.mesvllle  Pumps.  Paper,  6x9  Inn.,  86  pp. 
Jtanesvllle  lion  Works  Co.,  II.,  Itrondwiiy,  New 

v..,  h 

Thl'  latalog  Is  No  til  and  contains  descrip- 
tions ami  Illustrations  of  bollei  Iced  pumps,  mine 


pumps,  high  duty  Corliss  pumping  engines,  con- 
densers and  lists  of  parts.    Complete  tables  of 

sizes,  etc.,  are  given. 

38Ann  CRma1r0eS^i"9  Machinery.— Paper.  6x9  ins., 
3t>  pp  Blake-Knowles  Steam  Pump  Works  lis 
Broadway,  New  York  City.  s'  110 

Bulletin  BK-807  contains  illustrations  dia- 
grams and  tables  of  sizes  and  capacities'  of  air 
compressors  and  auxiliary  machinery 

tJJ'-R'6*  Pgyver  Pumps.— Paper,  6x9  ins.,  60  pd 
York  City?  UmP  C°"  "5  Broadway.  New 

-,„SiatjUog  D".204  contains  complete  illustrations 
narts of  Triplex  power  pumps  and 
parts.     Complete  tables  are  given     This  com- 

feaHny«alS°th^  iSSi?ed  a  numbe>-  Of  6x9-i  ch  bul- 
letins containing  from  4  to  8  pages,  giving  com- 

tt.^ffiws":8  l1sts°mof 

PowUe,retpUm5p12-Vert,Cal  Sing'e  Acti"S  TriP>« 

Bulletin  D-63— Portable  Mine  Pumps 
Pumps       D-64-Vertical  Double  Acting  Triplex 

StuffI1pumrS;65~VertiCal  Single  Acting  TliDlex 

Bulletin  D-67— Deep  Well  Pumps. 

Bulletin  D-69— Tank  Pumps. 

Bulletin  D-71— Boiler  Feed  Pumps. 
Valves       D-'2-Accumu'ator  Check  and  Relief 

tomUaticUBv^Pat7TriPleX  POWer  PumpS  with  Au" 

AcBingetFnow5e'r1°PumpsDUPleX   Ho'iz°"^  double 
Bulletin  D-102— Power  Well  Heads. 
Bulletin  D-151— Open  Well  Pumps 
Bulletin  D-152  (in    Spanish)— Double  Acting 

Piston  Pumps  for  general  service. 

Universal  Cement.— Paper,  6x9  ins.,  20  pp. 
Universal  Portland  Cement  Co.,  72  W.  Adams 
St.,  Chicago,  111. 

Gives  illustrations  of  concrete  construction 
now  in  progress  in  which  Universal  cement  is 
being  used.  This  is  the  monthly  bulletin  for 
November,  1911. 

Universal  Cement.— Paper,  6x9  ins.,  20  pp. 
Universal  Portland  Cement  Co.,  72  W.  Adams 
St.,  Chicago,  111. 

Gives  illustrations  of  concrete  construction 
now  in  progress  in  which  Universal  cement  is 
being  used.  This  is  the  monthly  bulletin  for 
November,  1911. 

Eastern  2-Way  Dump  Car.— Paper.  6x9  ins.,  4 
PP.  Richards  &  Gaston,  143  Liberty  St  New 
York  City 

This  gives  illustrations  and  descriptions  for 
th^  F,asteSn  2"Wav  Dump  Car  of  36-in.  gage 
and  4y2  yds.  capacity. 

Belted    Alternating      Current  Generators.— 

Paper,  8x10%  ins.,  16  pp.  Allis-Chalmers  Co., 
Milwaukee.  Wis. 

,«5>uU^iIn  No-  1075-  superseding  Nos.  1051  and 
1060,  gives  a  complete  description  of  belted 
type  alternators  with  illustrations  and  tables. 

Track  Laying  Machine.— Paper,  8%xl0  ins  6 
Pp-,  J$eo„£-  H'  Hicks,  434  So.  Wabash  Ave., 
2nd  PI.,  Chicago,  111. 

This  folder  contains  a  complete  description 
with  illustrations  of  the  method  of  operating 
the  improved  Harris  track-laying  machine. 

Gould's  Pumps.— Paper,  8x10  ins.,  12  pp. 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y. 

Bulletin  No.  101  is  now  being  distributed  de- 
scribing Triplex  Plunger  Pumps.  Illustrations 
of  details  are  given  with  description  and  speci- 
fications. 

Coil  Chain  Forgings.—  Cloth,  7x5%  ins.,  125 
pp.  The  llayden-Corbett  Chain  Co..  Columbus, 
Ohio. 

Catalog  No.  3,  recently  issued  by  the  com- 
pany, is  a  complete  and  up-to-date  catalog  of 
coll  chains  and  forgings.  Illustrations,  dia- 
grams and  useful  information  regarding  tests 
of  chains  are  given.  Chains  of  various  pat- 
terns and  for  numerous  purposes  are  shown. 

Atlantic  Steam  Shovels.  -Paper.  SxlO-M  Ins.. 
20  pp.  American  Locomotive  Co.,  McCormlck 
Bldg.,  Chicago. 

Bulletin  No.  105  gives  illustrations  of  steam 
shovels  that  work  under  various  conditions  and 
gives  a  complete  description  of  the  Atlantic 
shovel  and  Its  parts.  Details  are  carefully  Il- 
lustrated. 

Contractors'  Cars.  Paper.  1  i»x 7 ' ,  ins..  36  pp. 
The  Klllsuirne  At  Jacobs  Mfg.  Co..  Columbus, 
Ohio. 

This  catalog  Illustrates  and  describes  con- 
tractors' ears.  It  contains  Information  on  2- 
way  dump  cars  of  capacities  from  1  >»  to  ti  yds., 
hopper  dump  cars  of  li  yds.  capacity  and  rotary 
dump  ears  of  1 yds.  capacity.  The  largo  16- 
yd.  automatic  air  dump  car.  track -laying  and 
Hat  ears  are  also  described.  This  Is  catalog 
No.  64. 

Concrete  Mixer.  Paper.  7x10  Ins.,  10  pp. 
Waterloo  Cement  \lacb\ .  Corporation,  Water- 
loo, lowu. 

This  catalog  contains  Illustrations  and  de- 
scriptions covering  the  construction  of  the 
"Little  Wonder"  Mixer. 

The  Polygon  Hoist  Is  the  title  of  another 
pamphlet  Issued  by  this  company  which  de- 
scribes gasoline  engines  of  I  and  6  II  P.  Prices 
are  given. 
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The  Engineer  and  His  Clerical  Work. 

When  an  engineer  is  obliged  to  do  a  consid- 
erable amount  of  clerical  work  it  is  usually  re- 
marked that  it  does  not  pay  for  a  high  salaried 
man  to  spend  his  time  doing  the  work  of  a  low 
salaried  man.  The  truth  of  that  statement  is 
self  evident.  It  seems  to  us  that  engineers 
will  do  well  to  get  away  from  clerical  work  as 
far  as  possible.  The  statement  that  it  does  not 
pay  for  an  engineer  to  do  clerical  work  works 
both  ways— it  does  not  pay  the  engineer  and  it 
does  not  pay  his  employer.  We  suspect  that, 
in  many  cases,  the  engineer  so  employed  draws 
a  compromise  salary.  That  is  sufficient  reason 
for  the  engineer  to  beware  of  clerical  work. 
Many  instances  of  the  engineer  doing  clerical 
work  come  readily  to  mind.  Of  course  this 
condition  is  most  common  in  the  case  of 
young  engineers  only  a  year  or  two  out  of 
college.  The  truth  of  this  statement  is  appar- 
ent when  we  consider  the  growing  tendency  on 
the  part  of  engineers  to  install  computing  ma- 
chines in  their  offices  to  do  the  work  of  two  or 
three  clerks.  Often  these  so-called  clerks  are 
technical  graduates  who  have  been  unable  to 
distinguish  between  engineering  and  clerical 
work  in  an  engineer's  office.  While  we  doViot 
like  to  see  a  young  graduate  lose  his  job,  we 
believe  that  the  sooner  he  loses  it  the  better  he 
is  off  if  he  is  doing  the  work  that  can  be  done 
more  accurately  and  more  economically  by  a 
machine.  The  professor  of  engineering  who 
practically  quits  active  teaching  to  devote  his 
time  to  the  business  of  his  department  spends  a 
great  deal  of  his  time  in  doing  clerical  work, 
while  the  business  of  teaching  devolves  upon 
the  young  and  low  salaried  instructor.  In  such 
cases  it  is  the  student  that  loses. 

This  same  tendency  extends  high  up  in  the 
profession.  In  the  majority  of  cases  it  is,  of 
course,  no  fault  of  the  engineer  that  he  must 
serve  as  a  messenger  boy  or  clerk.  A  very 
good  illustration  of  the  later  point  may  be 
drawn  from  the  conditions  now  existing  in  the 
Bureau  of  Engineering  of  the  Department  of 
Public  Works  of  Chicago.  The  last  annual  re- 
port of  the  commissioner  of  public  works  con- 
tains a  very  interesting  statement  of  this  con- 
dition.  We  quote  as  follows : 

The  Bureau  of  Engineering  of  this  depart- 
ment is  a  conspicuous  example  of  a  bureau 
that  is  too  large.  Its  annual  appropriations 
aggregate  more  than  $6,000,000,  which  is  more 
than  the  total  appropriation  for  any  full  de- 
partment of  the  city  government  except  the 
Department  of  Police  and  the  Department  of 
Public  Works  itself.  Its  functions,  broadly 
speaking,  fall  naturally  into  the  following 
classes : 

(1)  Construction  and  maintenance  of  water 


tunnels  and  cribs.  (2)  Installation,  mainte- 
nance and  operation  of  water  pumping  equip- 
ment. (3)  Installation,  maintenance  and  ex- 
tension of  the  water  distribution  system.  (4) 
Construction,  maintenance  and  operation  of 
bridges.  (5)  Repair  of  pumping  stations, 
bridges  and  all  equipment.  (6)  Improvement, 
maintenance  and  regulation  of  harbors.  (7) 
Inspection  and  test  of  supplies,  materials  and 
construction. 

With  the  present  form  of  organization,  the 
City  Engineer,  as  head  of  the  Bureau  of  En- 
gineering, is  directly  responsible  under  the 
municipal  code  for  all  details,  both  technical 
and  administrative,  in  all  of  these  different 
classes  of  work;  is  responsible  for  everything 
in  his  bureau  from  planning,  designing  and  in- 
stalling centrifugal  pumps  of  the  synchronous 
type,  electrically  operated,  down  to  buying  a 
shovel  for  a  coal  passer.  It  is  impossible  that 
he  should  be  master  of  such  details  and  still 
have  time  or  energy  to  be  City  Engineer  in 
all  the  term  implies.  A  competent  clerk  can 
do  much  of  the  ivork  nozv  imposed  on  the  City 
Engineer  and  do  it  quite  as  well  as  he  can. 

The  City  Engineer's  duties  should  be  made 
to  agree  with  his  title.  He  should  be  in  fact 
City  Engineer,  suggesting  and  planning  the 
city's  big  engineering  projects,  supervising  ex- 
ecution of  them,  and  passing  finally  on  all 
technical  engineering  questions  in  the  depart- 
ment. Proper  discharge  of  those  duties  would 
take  all  of  his  time.  He  cannot  discharge  such 
duties  properly  and  efficiently  if  his  attention 
is  constantly  distracted  and  encumbered  with 
a  mass  of  petty  administrative  detail.  There- 
fore, he  should  be  relieved  of  all  such  details 
and  should  be  made  in  fact  the  consulting  and 
supervising  engineer  of  the  department. 

This  being  done,  the  different  classes  of 
work  now  within  the  bureau,  as  already 
enumerated,  should  be  segregated,  each  class 
to  a  bureau.  The  head  of  each  of  those  bu- 
reaus should  be  and  could  easily  be  a  specialist 
in  his  line  of  work.  These  bureaus  should  re- 
port directly  to  the  commissioner  on  all  ques- 
tions of  administration;  all  engineering  ques- 
tions would  go  to  the  engineer  as  a  matter  of 
course  for  his  approval. 

This  arrangement  might  impose  more  direct 
responsibility  upon  the  Commissioner  of  Pub- 
lic works  (and  that  would  be  no  crime),  but  it 
would  not  add  to  the  difficulties  of  his  work. 
On  the  contrary,  it  would  enable  a  conscien- 
tious Commissioner  to  get  better  results,  get 
them  more  quickly  and  therefore  get  more  re- 
sults. Under  the  present  scheme  of  organiza- 
tion if  the  Commissioner  desires  particular  in- 
formation concerning  the  operation  of,  say  a 
pumping  station,  or  desires  to  convey  a  sug- 
gestion or  an  order,  preservation  of  discipline 
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and  orderly  course  of  procedure  demand  that 
he  shall  speak  through  the  City  Engineer.  In 
most  cases  the  City  Engineer  knows  no  more 
of  the  specific  detail  in  question  than  the  Com- 
missioner does,  so  he  perforce  passes  on  the 
Commisisoner's  request,  suggestion  or  instruc- 
tion to  a  division  head  who  spends  more 
money  and  has  more  employes  under  him  than 
many  departments.  Answer  or  acknowledg- 
ment comes  back  over  the  same  route.  Ob- 
viously, here  is  lost  time  and  lost  energy  and 
an  important  employe  is  taken  from  important 
work  virtually  to  carry  a  message. 

The  Commissioner  can  do  his  own  work- 
better,  can  get  more  action  on  subordinates 
and  on  their  work  by  dealing  directly  with  the 
half  dozen  or  dozen  men  who  are  responsible 
respectively  for  the  half  dozen  or  dozen  dif- 
ferent classes  of  work  than  he  can  by  reaching 
those  men  through  a  third  person.  It  is  easier 
to  pick  up  a  pin  bare  handed  than  witli 
gloves  on. 

This  arrangement  of  administration  in  the 
Bureau  of  Engineering  would  in  no  way  lessen 
the  City  Engineer's  authority  or  responsibility. 
On  the  contrary  it  would  give  him  more  au- 
thority as  an  engineer  and  would  give  him 
more  time  for  real  engineering  work. 


Third  Annual  Meeting  of  the  Association 
for    Standardizing    Paving  Specifications. 

— The  third  annual  meeting  of  the  Associa- 
tion for  Standardizing  Paving  Specifications 
will  be  held  at  the  Hotel  Grunewald,  New 
Orleans,  La.  The  date  of  the  meeting  has 
been  changed  to  the  week  of  Jan.  8th  to  the 
13th  inclusive,  1912.  Delegates  may  make  res- 
ervations through  Capt.  W.  J.  Hardee,  City 
Engineer,  City  Hall,  New  Orleans,  La.  In 
order  that  the  work  of  the  various  commit- 
tees may  be  expedited  and  just  criticism 
avoided  if  possible,  the  association  requests 
that  any  one  advocating  a  change  in  the  speci- 
fications as  published  in  the  copyrighted  pro- 
ceedings of  the  second  annual  meeting  held 
in  New  York  this  year,  address  at  once  in 
writing  the  proper  chairman,  suggesting  such 
changes  with  reasons  therefor.  John  B.  Hit- 
tell,  5917  Winthrop  Ave.,  Chicago,  111.,  is  Sec- 
retary-Treasurer of  the  Association. 


The  Northern  Pacific  finds  that  1  foreman 
and  5  laborers  with  a  motor  car  will  do  fully 
as  much  work  as  2  foremen  and  3  laborers 
each,  without  the  car.  The  cars  have,  there- 
fore, saved  their  entire  first  cost  in  the  4 
months  they  have  been  operated.  The  men 
are  fresh  when  they  arrive  at  the  place  to 
begin  work  instead  of  being  tired  by  hard 
pumping  on  the  ordinary  hand  car. 
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CONCRETE  AND  REINFORCED  CONCRETE  SECTION 


Study  of  Design  for  a  Bridge  of  Rein- 
forced Concrete  Arches  of  Unequal 
Span  With  Data  on  Arch 
Settlement.* 

The  Almendares  River  Bridge  crosses  the 
Almendares  River  and  connects  the  City  of 
Havana  with  the  suburb  of  Marianao.  The 
construction  of  this  concrete  bridge  was  be- 
gun in  November,  1908,  and  was  completed 
in  August,  1910.  It  is  designed  to  carry  high- 
way traffic,  and  includes  a  double  track  for 
street  cars.  The  live  load  was  assumed  as 
follows :  On  either  car  track,  a  concentrated 
load  of  24  tons;  on  any  other  portion  of  the 
roadway,  a  wagonload  of  12  tons ;  on  the 
sidewalks  and  for  the  arch  design  over  the 
entire  bridge,  100  lbs.  per  sq.  ft.  of  floor.  The 
following  are  the  principal  dimensions :  Total 
length,  711  ft.;  height,  above  the  ordinary 
water  level,  48  ft. ;  roadway,  24  ft.  wide ;  each 
of  two  sidewalks,  5  ft.  wide.  The  bridge  is 
paved  with  granite  blocks  resting  on  1  in.  of 
paving  sand. 

The  structure  consists  of  three  spans  of  102 
ft.  2  ins.  having  a  rise  of  22  ft.  8  ins.  and  one 


assumption  that  hardpan  or  solid  rock  would 
be  encountered  at  a  higher  level  than  the  sub- 
sequent test  piles  determined  it  to  be.  From 
the  information  obtained,  the  design  for  Piers 
Nos.  1  and  2  was  changed  from  spread,  re- 
inforced concrete  footings  to  pile  footings, 
and  Pier  No.  3  was  designed  with  vertical, 
instead  of  inclined,  piles.  In  the  original  de- 
sign, anticipating  short  piles,  it  was  thought 
more  economical  to  drive  batter  piles,  the  in- 
clination of  the  latter  agreeing  with  the  re- 
sultant thrust  of  the  two  arches  resting  on 
this  pier. 

On  account  of  the  softness  of  the  founda- 
tions, it  was,  of  course,  highly  desirable  to 
build  a  bridge  of  equal  spans,  in  order  to 
have  vertical  pressures  on  all  piers  and  to  get 
rid  of  the  enormous  unbalanced  horizontal 
thrust  on  Pier  No.  3.  Local  conditions,  how- 
ever, and  especially  the  insistence  of  the  Gov- 
ernment, determined  a  span  of  190  ft.  over 
the  river  proper,  and  appearance  prohibited 
the  adoption  of  two  flat  arches  of  equal  spans 
to  cover  the  remainder  of  the  distance  be- 
tween the  south  end  of  the  large  arch  and 
the  south  abutment.  Further,  computations 
indicated  that  no  material  economy  would  be 


which  the  piles  of  Pier  No.  3  rest,  was  in- 
clined with  a  sharp  angle  to  the  south,  and 
that  the  inclination  was  in  the  same  direction 
sis  that  of  the  battered  piles  of  the  orifinal 
design,  and  this  fact,  together  with  the  great 
length  of  the  piles,  necessitated  the  abandon- 
ment of  the  original  battered-pile  plan. 

At  that  time  several  other  designs  for  this 
foundation  were  studied.  A  system  of  ver- 
tical piles  with  inclined  caissons  was  consid- 
ered, and  also  a  foundation  entirely  of  cais- 
sons. After  a  careful  study  of  these  types,  it 
was  finally  decided  to  resolve  the  thrust  into 
horizontal  and  vertical  components,  taking  the 
latter  component  by  piles  driven  vertically, 
while  all  the  unbalanced  horizontal  thrust  was 
taken  care  of  by  three  lines  of  horizontal  con- 
crete struts  extending  from  the  south  side  of 
Pier  No.  3  to,  and  beyond,  Piers  Nos.  1  and 
2,  to  a  firm  rock  resistance.  They  were  sun- 
ported  on  piles  driven  at  10-ft.  intervals.  Al- 
though the  ground  was  sufficiently  firm  to 
carry  them,  it  was  thought  advisable,  on  ac- 
count of  the  pier  excavations  at  either  end  of 
each  set  of  struts,  to  support  them  on  separate 
pile  foundations.  The  piles  for  the  piers  are 
of  Georgia  pine,  the  native  Cuban  piles  being 


Fig.  2 — Center  for  190-ft.  Arch,  Almendares  'River  Bridge. 


span  of  190  ft.,  having  a  rise  of  32  ft.  (i  ins 
The  small  arches  are  separated  from  each 
other  by  piers  15  ft.  wide,  and  the  large  arch 
is  separated  from  the  adjacent  small  one  by 
a  pier  34  ft.  wide,  all  measured  at  the  spring- 
ing lines. 

The  ends  of  the  bridge  terminate  in  abut- 
ments approximately  70  ft.  long,  which  ap- 
pear to  be  of  the  U-type,  but  were  designed 
and  built  hollow,  with  interior  buttresses  to 
take  care  of  the  thrusts  of  the  exterior  earth. 
This  design  was  also  found  to  be  materially 
cheaper  than  others  considered. 

All  the  piers  rest  on  pile  foundations  driven 
to  rock,  the  latter  being  of  coral  formation. 
'I  lie  arch  abutments  at  cither  end  of  the 
bridge  rest  on  coral  rock.  Hard  rock  was 
found  at  the  south  end,  and  a  soft  coral  bed 
was  found  at  the  north  end,  where  a  solid 
foundation  was  much  desired,  in  order  to  take 
i he  thrusl  of  the  large  arch.  The  hollow  abut 
in' nl  walls  and  l.uttn-sscs  res!  on  a  firm,  but 
rotten,  roral  rock,  which  is  strong  enough  to 
take  care  of  the  light  loads. 

The  contract  drawings  were  made  on  the 

•  A  I>hI  r  ii  •  lid  fioni  •■  It.-lnfoi .  <<l  Coiierele  Hrl<lK<- 
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i/.-im    Kliipl)  mill  W    .1    KruiKliiH.   I  'roc    Am  Hoc. 
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gained  by  using  two  approach  arches  in  lieu 
of  the  three  finally  adopted. 

In  the  original  design,  it  was  necessary  to 
use  a  large  mass  of  concrete  above  the  spring- 
ing lines  of  the  arches  resting  on  Pier  No.  3, 
in  order  to  force  the  resultant  thrust  to  a 
more  nearly  vertical  line.  This  load  was  un- 
desirable because  of  the  added  cost  and  the 
increased  load  on  the  piles.  To  decrease  the 
leverage  of  the  unbalanced  horizontal  thrust 
un  the  piles,  the  springing  line  of  the  large 
arch  was  made  as  low  as  possible  and  that  of 
the  adjacent  small-span  arches  as  high  as  pos- 
sible. On  account  of  the  heavy  loads  brought 
on  the  foundations  of  Piers  Nos.  1  and  2,  it 
was  not  thought  economical  to  increase  fur- 
ther the  thrust  of  Arch  No.  3  on  Pier  No.  3, 
by  building  all  the  small  arches  of  the  retain- 
ing-wall  and  earth- (ill  type. 

The  piles  nl  the  foundations  were  designed 
to  carry  30  tons  each,  and  to  be  driven  to 
such  refusal  as  wn>  necessary  to  carry  this 
load,  as  they  were  actually  driven  to  rock, 
tin     ,  mild  pmpci  l\  be  considered  as  columns 

I  iff  cued  bv  the  surrounding  clay,  but  inde 
licndcnl  ol   skin   friction   for  the  transfer  of 
the  vertical  load. 

After  lest  piles  had  been  driven  to  develop 
the  rock  line,  it  was  found  thai  I  lie  rock,  on 


too  short.  Their  average  length  is  5ti  ft.  un- 
der Pier  No.  1,  CO  ft.  under  Pier  No.  2,  and 
45  ft.  under  Pier  No.  3.  The  struts  were  built 
with  construction  joints  between  them  and  the 
abutting  piers,  in  order  to  permit  the  piers 
to  settle  under  their  loads  without  cracking 
the  struts.  A  layer  of  paper  was  placed  be- 
tween the  face  of  each  pier  and  the  abutting 
struts,  which  made  effective  sliding  ioints. 
Pier  No.  1  settled  %  in.,  Pier  No.  2,  %,  in., 
and  Pier  No.  3  1^4  ins.  without  cracking  the 
struts,  and  apparently  without  causing  much 
settlement  of  their  ends. 

On  account  of  the  softness  of  the  founda- 
tion bed  and  the  necessity  of  carrying  the 
arches  on  pile  foundations,  particularly  where 
a  large  unbalanced  horizontal  thrust  had  to 
be  taken  care  of,  it  was  of  vital  import  to 
reduce  the  weight  of  the  structure  to  a  mini- 
mum consistent  with  stability.  It  was  decided, 
therefore,  to  build  the  bridge  with  hollow 
spandrels  and  hollow  piers  above  the  spring- 
ing lines,  and  to  build  the  arches  in  ribs,  car 
rving  the  roadway  on  a  concrete  slab  sup- 
ported by  concrete  columns  resting  on  the 
hack  of  the  arch  ribs. 

The  arch  ribs  were  tied  together  by  con- 
crete diaphrai'tns,  in  order  to  take  care  of 

the  tendency  of  the  ribs  to  buckle  as  columns. 
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The  slcnderncss  ratio  of  the  inner  arch  ribs 
of  the  large  arch  unbraced  was  1 :4G,  and  that 
of  the  smaller  arch  1:40.  This  columnar  ra- 
tio was  further  reduced,  so  as  to  be  negligible, 
by  the  solid  arch  sheeting,  which  was  intro- 
duced in  the  design  for  this  purpose  as  well 
us  for  appearance. 

As  this  bridge  was  to  be  built  in  the  tropics, 
the  effect  of  temperature  was  hardly  worth 
considering;  but,  in  determining  the  maxi- 
mum stresses,  a  range  of  20°  was  allowed  for. 
The  writers  are  of  the  opinion  that  the  result 
of  considering  temperature,  in  accordance 
with  the  elastic  theory,  is  far  from  satisfac- 
tory, particularly  where  the  arches  are  built 
in  voussoirs  or  alternate  blocks,  or  where  the 
deformation  of  the  centering  will  be  so  great 
that  construction  cracks  will  occur  as  the 
work  is  carried  up.  Further,  unless  the  arches 
are  heavily  reinforced,  they  cannot  develop 
the  requisite  amount  of  tension  to  make  the 
structure  act  as  an  elastic  arch  under  a  change 
of  temperature  of  10  or  15°,  depending,  of 
course,  on  the  rise  and  span  of  the  arch. 

The  outer  ribs  of  the  large  span  were  re- 
inforced with  five  1-in.  round  rods  extending 
the  entire  length,  and  on  account  of  the  ec- 
centric load  on  this  rib  seven  1%-in.  rods,  4 
ft.  8  ins.  long,  were  placed  in  each  16-ft.  panel. 
The  eccentricity  on  the  outer  ribs  of  the  large 
arch  amounted  to  1  ft.  3  ins. 

Each  diaphragm  was  reinforced  with  eight 
%-in.  round  rods  extending  well  into  the  ad- 
jacent ribs.  In  addition,  there  were  two  %-in, 
rods  at  the  top  and  bottom  of  the  arch  ribs, 
extending  transversely  across  the  bridge  from 
side  to  side  and  through  the  diaphragms. 

The  arch  sheeting,  which  was  placed  after 
the  ribs  had  been  concreted,  was  beveled,  as 
shown  on  the  transverse  section  through  the 
arch  rib,  so  as  to  be  independent  of  the  %-in. 
transverse  rods,  for  retaining  its  position.  The 
reinforcement  of  this  sheet  not  only  carries 
the  dead-weight  tension  of  the  sheeting  and 
any  live  load  which  may  accidentally  come 
on  it,  but  also  forms  with  the  concrete,  an 
efficient  and  continuous  lateral  bracing. 

The  reinforced  concrete  columns  are  dow- 
eled to  the  arch  ribs  by  the  column  reinforc- 
ing rods,  and  the  concentrated  load  brought 
by  the  columns  is  in  part  distributed  over  the 
arch  ribs  by  the  two  %-in.  round  rods  extend- 
ing across  the  arch.  The  top  of  the  columns 
is  sufficiently  bonded  to  the  beams  by  the 
bending  of  the  column. 

A  very  complete  drainage  of  the  roadway 
and  the  interior  of  the  bridge  was  provided. 
The  drains  were  designed  so  as  to  carry  the 
water  off  readily,  and  so  that  they  could  be 
cleaned  without  much  trouble.  The  system 
of  drainage  is  somewhat  more  expensive  than 
that  commonly  used  in  the  design  of  concrete 
bridges,  but,  particularly  with  a  bridge  of  the 
hollow  type,  it  was  thought  that  the  drainage 
should  be  efficiently  taken  care  of  in  order 
to  prevent  any  impounding  of  water  within 
the  curtain-walls. 

In  introducing  the  large  horizontal  struts 
<-o  take  care  of  the  unbalanced  horizontal 
thrust  on  Pier  No.  3,  it  was  foreseen  that  the 
thrust  of  the  large  arch  would  shorten  the 
struts  between  Piers  Nos.  3  and  2,  and  2  and 
1,  and  that  this  shortening  would  probably 
cause  a  rise  in  the  crown  of  Arches  Nos.  3 
and  2.  Measurements  taken  during  the  con- 
struction, as  hereafter  described,  showed  a  ma- 
terial shortening  of  the  struts,  but  did  not 
show  the  rise  of  the  arch  crowns.  This  was 
prohably  due  to  the  fact  that  the  concrete, 
after  it  had  set,  lost  the  heat  of  setting,  there- 
by tending  to  cause  the  arch  ribs  to  shorten, 
and,  further,  the  added  loads  of  the  columns 
and  the  floor-slab  also  tended  to  shorten  the 
ribs  and  to  lower  the  foundations,  which  low- 
ering affected  the  arches  to  the  same  extent. 

During  extreme  high  water  the  water  rises 
above  the  ground  level  between  the  smaller 
arches,  and  in  a  recent  freshet,  during  a  No- 
vember cyclone,  it  rose  to  the  height  of  the 
springing  lines  of  the  smaller  arches.  Though 
the  current  was  sufficient  to  wash  away  the 
pontoon  bridge  adjacent  to  the  site  and  other- 
wise damage  the  neighboring  property,  no 
scour  occurred  at  these  struts. 

Calcareous  sand  was  used  in  making  the 
concrete  for  the  bridge ;  this  material  is  used 
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in  practically  all  Cuban  work.  Briquette  tests, 
made  from  time  to  time,  indicated  that,  when 
washed  so  as  to  be  reasonably  free  from  clay 
and  mixed  with  Portland  cement,  the  tensile 
strength  is  about  75  per  cent  of  that  of  simi- 


not  used.  Bends  in  the  reinforcing  steel  sharp- 
er than  60°  were  made  hot. 

The  contractor  was  required  to  carry  up  the 
exposed  walls  so  as  to  bring  the  work  to  a 
horizontal  joint  at  the  close  of  each  dav,  in 
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LONGITUDINAL  SECTION 


Fig.  3 — Center  for  102-ft.  Arch,  Almendares   River  Bridge. 


lar  briquettes  made  with  standard  Ottawa 
sand. 

The  sand  was  taken  from  sand-pits  con- 
taining grains  of  varying  coarseness  and  con- 
siderable clay.  The  washed  sand  contained 
not  more  than  about  4  per  cent  of  clay,  and 
showed  a  higher  tensile  strength  than  that 
containing  about  7  per  cent.  The  broken  lime- 
stone used  in  the  concrete  was  of  varying 
hardness.  It  was  difficult  to  obtain  stone  of 
proper  hardness  and  reasonably  free  from 
clay.  Compression  tests  on  concrete  contain- 
ing small  percentages  of  clay  gave  low  re- 
sults. Portland  cement,  manufactured  by  the 
Almendares  Portland  Cement  Co.,  whose 
works  are  about  500  ft.  from  the  south  end 
of  the  bridge,  was  used  in  the  construction  of 
the  bridge.  The  concrete  was  composed  of 
1  part  cement  and  IVz  parts  aggregate.  The 
aggregate  was  composed  of  approximately  2V2 
parts  of  sand  to  5  parts  of  broken  stone,  the 
exact  relation  of  the  sand  to  the  broken  stone 


order  to  make  all  the  joints  horizontal  and 
regular.  To  ensure  this  result,  the  top  sur- 
face of  the  day's  work  was  tamped  to  a 
straight  edge.  In  arch  work  the  block  joints 
were  made  radial  so  that  the  work  of  differ- 
ent days  is  shown  by  radial  joints,  care  hav- 
ing been  taken  to  build  the  arch  bulkheads 
radially  true  and  straight.  An  attempt  was 
made  to  fasten  the  arch  forms  together  by 
wire,  but  this  resulted  in  somewhat  unsightly 
work,  with  small  and  irregular  bulges,  and,  in 
consequence,  the  ties  were  changed  to  %-in. 
bolts,  designed  so  that  their  ends  were  re- 
movable after  the  work  had  been  set  up. 

All  exposed  concrete  faces  were  carefully 
spaded,  so  that  there  are  no  unsightly  patches 
in  the  face  work.  Laborers  in  Cuba  are  not 
accustomed  to  this  grade  of  concrete  work, 
and  it  was  found  quite  difficult  to  secure  men 
to  do  the  spading  effectively,  but  after  many 
attempts,  two  or  three  men  were  broken  in, 
and  satisfactory  results  were  obtained.  The 
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side  of  the  parapet  and  the  top  of  the  hand- 
rail. On  work  of  this  magnitude,  the  small 
form  markings  and  occasional  lippin~  streaks 
are  not  seriously  objectionable,  except  for 
such  portions  of  the  parapet  as  are  seen  at 
close  range. 

ARCH  CENTERS. 

The  design  for  the  centering  of  the  large 
arch  is  shown  by  Fig.  3.  Georgia  pine  lumber 
was  used  throughout,  except  for  the  wedges, 
where  hard  wood  was  used.  The  centering 
for  the  main  arches  was  supported  on  piles, 
each  pile  carrying  a  load  of  approximately 
30  tons.  It  was  designed  to  carry  only  the 
dead  weight  of  the  arch  rib.  The  centering 
for  the  smaller  arches  was  supported  in  part 
by  timbers  resting  on  the  concrete  struts 
(which  were  used  to  take  the  unbalanced 
horizontal  thrusts  of  the  main  arch).  These 
struts  were  not  designed  for  this  purpose,  but 
were  so  used  without  showing  any  material 
settlement. 

In  this  centering,  it  was  required  that  the( 
wedges  should  be  of  straight  grain.  The  al-i 
lowable  stresses  in  all  timbers  were  computed' 
on  the  basis  of  one-fifth  of  the  reasonable 
breaking  strain,  the  proper  columnar  deduc-j 
tions  being  made.  The  joists,  caps,  and.  lag- 
ging were  computed  to  have  a  deformation  of 
not  more  than  %  in.  under  the  full  load  of 
the  concrete,  the  concrete  being  calculated  as 
a  liquid  weighing  125  lbs.  per  cu.  ft.  No  de- 
pendence was  placed  on  nails,  except  for  fasts 
ening  the  lagging.  The  crown  of  the  largfe 
center  was  raised  4  ins.  above  the  intended 
final  height,  and  the  crowns  of  the  smaller 
arches  were  raised  1  in.  above  their  intended 
Vieight,  in  order  to  allow  for  settlement.  The 
deformation  and  settlement  of  this  falsework 
will  be  referred  to  later. 

In  building  each  of  the  smaller  arches,  the! 
six  ribs  were  first  built  monolithically  over1 
the  central  half  of  the  span,  followed  by  the 
haunch  sections,  completing  one  rib  at  a  time 
In  the  case  of  Arch  No.  1,  the  sheeting  and 
diaphragms  were  built  after  the  completion 
of  the  ribs,  and  in  Arches  Nos.  2  and  3.  the 
diaphragms  were  built  at  the  same  time  as  the 
*ibs,  and  then  were  followed  by  the  sheeting' 
Some  poor  concrete  got  into  Arch  No.  L 
which  made  it  necessary  to  cut  out  three  sec- 
tions and  replace  them. 

Each  of  the  ribs  of  Arch  No.  4  was  built 
in  eight  monolithic  sections,  and  keyed  up 
two  ribs  at  a  time,  from  haunch  to  crown.  The! 
ribs  ad'acent  to,  and  on  either  side  of,  the1 
Vmgitudinal  center  line,  were  laid  first,  fol 
lowed  by  those  immediately  adjacent  to  these 
central  ribs,  and  finally  by  the  outside  ribs 
The  sheeting  and  diaphragms  were  laid  after 
the  completion  of  the  ribs.    After  the  removal 
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No.4 


Fig.  4 — Plan  Showing  Progress  of  Construction  of  Arch  Ribs. 

i|iil<miil  riKnroH  Indicate  arbitrary  reference  poltitH  imed  to  determine  the  .settlement  of  the  centering  and  arches.  Figures  written  thus:  2/24 
Indicate  the  month  und  day  on  which  I  li  ■■  concrete  Mocks  referred  to  were  laid.     Heavy  black  lines  divide  the  arch  libs  Into  the  blocks  of  concreu 

built  In  a  Hln«le  day.) 


being  determined  from  time  to  time  by  the 
resilient  engineer  111  order  lo  obtain  a  con- 
< n  il  i,f  maximum  density.  The  concrete  was 
mixed  in  a  Smith  mixer  of  Ms  cu.  yd.  ca- 
pacity, and  was  conveyed  from  the  mixer 
(beyond  the  south  end  of  the  bridge)  by  a 
cableway  supported  on  fixed  towers,  to  the 
point  in  the  work  where  it  was  to  be  used. 
'1  In-  materials  f'>r  the  concrete  were  hauled  by 
trams  and  dumped  from  an  elevated  struc- 
ture adjarenl  lo  lln  mixer     Power  saws  were 


bridge  has  not  been  tooled,  except  a  small 
pail  ol  llic  inside  portion  of  the  parapet  and 
the  lop  of  the  hand  rail,  but  it  is  certain  that 
dressing  would  not  have  added  much,  if  any 
thing,  lo  its  general  appearance.  This  is  part- 
ly due  lo  the  soilness  of  the  calcareous  sand, 
which  makes  llic  concrete  unsuitable  for  ham 

tner  work.    After  hammering  the  inside  oi 

the  parapet,  it  was  seen  that  the  result  was 
less  satisfactory  than  rubbed  work,  and  this 
latter  method  was  finally  adopted  for  the  in- 


of  the  centering,  it  was  noted  that  the  con- 
crete sheeting  showed  the  most  lipping  neat 
the  oldest  ribs,  which  would  indicate  that  they 
had  developed  arch  action  prior  to  the  placing 
of  the  shed  nig  concrete. 

Hv  referring  to  the  centering  of  the  large 
arch,  it  will  be  noted  that  the  falsework  was 
tied  together  by  inclined  bracing,  so  that  il 
one  post  settled  under  ils  load  it  would  (em 
to  force  down  the  posts  connected  with  it  b\ 
the   inclined   bracing,   and.   therefore,  if  tin 
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ntral  ribs  had  been  keyed  and  the  ribs  ad- 
cent  to  it  were  built,  these  new  rib  loads 
auld  tend  to  strike  the  centering  under  the 
ntral  ribs,  and,  by  similar  reasoning,  the 
itside  ribs  would  tend  to  strike  the  center- 
g  under  the  intermediate  ones,  and  possibly 
ider  the  central  ribs  also.  On  account  of 
is  action,  it  has  been  found  expedient  to 


DATE 

1 

2 

3 

1 

□ 

D 

7 
1 

u 
O 

y 

7-2-09 

0.051 

0.000 

0.07T 

0.056 

0.077 

0.071 

0.0*6 

0.035 

0  050 

1-4 

0.064 

0.066 

0.108 

0.076 

0.103 

0.103 

0.075 

0.045 

0.056 

7-8 

0.080 

0.0T5 

0.122 

0.075 

0.096 

0.096 

0.U85 

0.054 

0.096 

7-15 

0.097 

0.091 

0.115 

0.081) 

0.089 

0.107 

0.086 

0  055 

0.076 

7-19 

0.102 

0.081 

0.095 

0.097 

0.095 

0.107 

0.108 

0.050 

0.087 

7-19 

0.095 

0.079 

0.121 

0.087 

0.093 

0.103 

0.109 

0.032 

0.079 

7-27 

0.096 

0.085 

0.111 

0.0% 

0.096 

0.101 

0.103 

0.049 

0.090 

7-28 

0.096 

0.096 

0.127 

0.096 

0.101 

0.106 

0.056 

0.096 

8-1 « 

0.105 

0.105 

0.110 

0.107 

0.097 

0.110 

0.117 

0.063 

0.120 

9-29 

0.103 

0.106 

0.121 

0.103 

0.110 

0.113 

0.113 

0.066 

0  108 

10  1 

0. 103 

0.106 

0.132 

0.103 

0.111 

0.121 

0.116 

0.0C7 

1  2I-1< 

0.095 

0.131 

0.105 

0.113 

0.121 

g.  5 — Data  Showing  Settlement  of  102-ft. 
•ch. 

(Arch  completed  7-8-09,  but  two  blocks  near 
e  crown  of  third  rib  from  the  east  and  one 
jck  in  the  most  western  rib  were  cut  out  and 
plared  as  shown  on  plan  below  by  figures  en- 
)sed  in  circles,  delaying  the  completion  of  the 
ch  to  7-28-09.) 

lild  large  arches  in  transverse  blocks  or 
•ussoirs,  rather  _  than  in  longitudinal  rings. 
In  arches  of  reinforced  concrete,  say,  up  to 
span  of  100  ft.,  the  longitudinal  method  is 
lite  practical,  because  of  the  slight  deforma- 
)n  of  the  falsework. 

The  falsework  of  Arches  Nos.  2  and  3 
as  removed  before  the  completion  of  Arch 
o.  4,  similar  observations  being  taken  to  make 
:re  that  there  was  no  movement  of  Piers 
os.  2  and  3.  It  was  planned  to  place  ver- 
:al  timber  props  under  any  arch  from  which 
e  centering  had  been  removed  and  adjacent 

a  pier  showing  movement,  using  the  con- 
ete  struts  as  foundations  to  support  the 
Tiber  props.  These  props  could  have  been 
aced  in  half  a  day,  and  they  would  have 
:en  just  as  efficient  as  the  original  centering. 
Careful  measurements,  made  at  either  end 
:  the  eighteen  lead-covered  hinge  plates  of 
e  large  arch,  showed,  upon  striking,  a  change 

the  hinge  opening  of  between  1/32  and  1/16 
.  As  there  was  no  settlement  of  the  abut- 
ent  foundation,  and  only  a  reasonable  set- 
:ment  of  Pier  No.  3,  the  hinges  were  erout- 


Line  A—  TABLE  I— INVESTIGATION  Oh 

Date                                           1-13-10  5-1-10  5-5-10 

West  strut   0.0  0.0  Vs  in. 

Middle  strut  0.0  1-32  in.  1-16  In. 

East  strut   0.0  0.0  1-32  in. 

Line  B — 

Date                                           1-13-10  5-1-10  5-3-10 

West  strut   0.0  0.0  0.0 

Middle  strut   0.0  1-16  in.  1-16  in. 

East  strut   0.0  0.0  0.0 

Line  C — 

Date                                           1-13-10  5-1-10  5-3-10 

West  strut   0.0  V*  in.  %  In. 

Middle  strut  0.0  %  in.  5-16  in. 

East  strut  0.0  3-16  in.  %  In. 


COMPRESSION  OK  STRUTS. 


5-12-10 
%  in. 
1-16  in. 
1-32  in. 

5-5-10 
3-32  in. 
7-32  in. 
3-32  in. 

5-4-10 
5-16  in. 
5-16  in. 
5-16  in. 


7-21-10 
V*  in. 
%  in. 
5-32  in. 

5-12-10 
3-32  in. 
7-32  in. 
3-32  in. 

5-5-10 
11-32  in. 
11-32  in. 
11-32  in. 


7-21-10 
3-16  in. 
5-16  in. 
3-16  in. 

5-12-10 
15-32  in. 
11-32  in. 
11-32  in. 


7-21-10 
%  in. 
15-32  in. 
9-16  in. 


dations.  For  concrete,  this  compressive  stress, 
of  1,000  lbs.  per  sq.  in.,  is  somewhat  high, 
even  when  the  area  compressed  is  only  one- 
third  of  the  total  area  of  the  pressed  surface, 
and  therefore  it  was  deemed  advisable  to 
reinforce  with  nails  the  concrete  of  the  arches 
adjacent  to  the  hinge  and  2  ft.  therefrom, 
measured  along  the  axis  of  the  arch. 

Lines  were  established  across  the  three 
struts  at  three  different  places  as  indicated  by 
A,  B  and  C  in  Fig.  1.  These  were  checked 
with  a  transit  to  determine  how  much  the 
struts  had  shortened  under  the  thrust  of  the 
arches.  Table  I  shows  the  results  of  the  read- 
ings. 

Table  II  shows  the  settlement  of  the  piers 
under  their  loads.  Figure  4  shows  the  defor- 
mation of  half  of  the  large  arch,  including  its 
centering,  and  the  deformation  of  one  of  the 
small  arches  and  its  centering.  The  record 
*or  only  one-half  of  Arch  No.  4  is  given,  as 
the  other  half  was  quite  similar.  A  record  of 
only  one  small  arch  is  given,  because  the  set- 
tlement of  the  others  was  almost  identical. 
Figures  5  and  6  show  in  tabulated  form  the 
deformation  of  the  falsework  under  Arch  1, 
the  settlement  of  this  arch  on  the  striking  of 
the  centering,  and  the  further  deformation  of 
the  arch  after  the  striking  of  the  centering 
and  during  and  after  the  pouring  of  the  col- 
umns, spandrels,  and  floor  slabs.  It  also  shows 
the  order  of  constructing  the  arch,  and  the 
deformation  at  various  times. 

It  should  be  noted  that  the  settlement  of  the 
falsework  under  the  concentrated  loads  of  the 
arch-rib  blocks  was  distributed  by  the  sway 
bracing.  This  is  made  evident  by  the  fact 
(line  2  of  the  tabulation)  that  on  July  4,  when 
Points  1,  3,  7  and  9  were  only  one-half  loaded, 
whereas  the  other  points  were  fully  loaded 
with  the  arch-rib  load,  the  settlement  under 
the  half-loaded  points  was  almost  as  great  as 
that  under  those  fully  loaded. 

After  the  arch  ribs  were  completed,  and  be- 


1,  and  this  is  further  demonstrated  by  the 
fact  that  there  was  no  lowering  of  the  crown 
of  Arch  1  when  the  centering  was  struck. 

The  total  deformation  of  the  falsework  was 
about  1%  ins.  This  allows  for  approximately 
1/16  in.  for  take-up  of  the  horizontal  joints 
of  the  falsework,  1/16  in.  for  the  bite  of  the 
end  grain  on  the  side  grain,  and  the  remain- 
der was  due  to  the  shortening  of  the  piles 
under  their  load. 

It  should  be  noted  that  the  arch  settlements 
tabulated  are  gross;  that  is,  they  include  also 
the  pier  settlements. 

When  the  other  arches  were  struck  there 
was  a  tendency  of  the  crown  of  Arch  1  to 
rise,  on  account  of  the  thrust  of  Arch  2 
against  it,  and  on  account  of  the  unbalanced 
horizontal  thrust  from  Arch  No.  4,  acting 
through  the  three  horizontal  struts  which  were 
designed  to  transmit  this  unbalanced  thrust 
to  rock. 

It  will  be  noted  that  Pier  1  moved  horizon- 
tally between  V&  and  XA  in.,  due  to  the  thrust 
of  the  large  Arch  4,  but  the  tendency  of  Arch 
1  to  rise  on  account  of  this  movement  seems 
to  have  been  counterbalanced  to  a  large  de- 
gree by  the  settlement  of  the  adjacent  piers 
*nd  the  shortening  of  the  arch  ribs  under  the 
^xial  thrust  of  the  added  load  of  spandrels 
%nd  floor  slab. 

The  tabulation  for  Arch  4  also  shows,  more 
clearly  than  that  for  Arch  1,  the  fact  that  the 
concentrated  loads  of  the  individual  arch 
blocks  were  distributed  through  the  sway 
bracing,  so  that  points  a  considerable  distance 
from  those  loaded  show  decided  settlement. 
In  other  words,  it  shows  that  the  load  was 
transferred  through  the  bracing  into  the  pile 
foundations.  For  instance,  note  the  second 
line  of  Fig.  6,  under  date  of  2-12-10.  This 
shows  that  at  that  time  only  Points  5,  7,  29, 
41  and  53  were  loaded,  yet  nearlv  all  the  other 
points  show  depression,  and,  in  some  cases, 


DATE 

I 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

37 

39 

41 

43 

45 

47 

49 

51 

53 

55 

57 

59 

2-9-10 

0.026 

0.028 

0.031 

0.006 

Vo03 

2-10-10 

0.005 

0.018 

0.018 

0.008 

0.012 

0.015 

0.011 

0.008 

0.030 

0.021 

0.007 

0.013 

2-1210 

0.003 

0.026 

0  020 

0.020 

0.008 

*0.009 

0.006 

0.0O2 

0.009 

0.007 

0.007 

0.002 

'0.003 

0.018 

0.035 

'0.002 

*0.011 

Voio 

0.016 

0.003 

t).053 

0.014 

+0.017 

ti.015 

'0.009 

0.0O5 

0.027 

0.005 

*b.023 

1.012 

2  15-10 

0.008 

0.030 

0.026 

0.034 

0.002 

0.007 

"b.ooi 

0.004 

0.050 

0.027 

o.ooo 

"0.001 

"0.007 

0.U13 

0.051 

0.028 

V001 

0.007 

*0.023 

0.003 

0.045 

0.021 

Vow 

V0O8 

0.004 

"b.ooi 

0.011 

0.029 

t).021 

1).012 

2  18-10 

0.008 

0.009 

0.073 

0.1156 

0.028 

*0.004 

0.002 

0.009 

0.002 

0.056 

0.000 

0.000 

21910 

O.OCC 

0.024 

0.010 

0.048 

0.017 

*o.<xa 

0.005 

0.030 

0.0,0 

0.05S 

0.020 

0.005 

0.001 

0.022 

O.OSi 

0.071 

0.016 

0.0V5 

2-26-10 

0.015 

0.070 

0.052 

0.053 

0.012 

0.000 

0.012 

0.033 

0.095 

0.082 

0.025 

0.002 

0.000 

0.109 

0.090 

\).0O2 

0.007 

0.035 

0.070 

0.071 

0.020 

Vol4 

0.080 

0.OS5 

0.015 

0.006 

3510 

0.010 

0.077 

0.018 

0.053 

0.058 

O.022 

0.051 

0.103 

0.1 16 

0.106 

0.007 

0.033 

0.04  <J 

0.111 

0.136 

0.121 

0.091 

0.032 

0.017 

0.074 

0.09S 

0.087 

0.018 

0.03C 

0.061 

0.099 

0.096 

0.010 

0.011 

3  25  10 

0.090 

0.001 

0.063 

0.068 

0.0*5 

0.132 

0.129 

0.U6 

0.122 

0.150 

0.156 

0.136 

0.125 

0.003 

0.109 

0.097 

0.118 

0.099 

0. 104 

0.127 

0.131 

0.0M 

4-12-10 

0.082 

0.087 

0.053 

0  054 

0.056 

0.013 

0.088 

0.129 

0.123 

0.111 

0.105 

0.101 

0.111 

0.139 

0.140 

0.126 

0.120 

0.008 

0.080 

0.103 

0.084 

0.103 

0.101 

0.100 

0.090 

0.091 

0.113 

0.120 

0.039 

0.070 

6-1-10 

0.113 

0.120 

0.073 

0.072 

0.075 

0.06G 

0.095 

0.116 

0.116 

0.131 

0.130 

0.120 

0.137 

0.164 

0.171 

0.119 

0.113 

0.093 

0.106 

0.123 

0.113 

0.132 

0.122 

0.123 

0.110 

0.113 

0.133 

0.115 

0.0C1 

0.0S9 

6-2-10 

0.103 

0.103 

9.124 

0.131 

0.052 

0.079 

6-3-10 

0.134 

0.138 

0.165 

0.169 

0.1 'HI 

0.113 

5-4-10 

0.138 

0.143 

0.167 

0.172 

0.091 

0.123 

5-4-10' 

0.117 

0.125 

0.091 

0.089 

0.091 

0.087 

0.121 

0  ICS 

0.168 

0.157 

0.156 

o.ns 

0.1G7 

0.194 

O.'-XK) 

5.  LSI 

0.174 

0.122 

0.142 

0.159 

0.146 

0.1G2 

0.164 

0.163 

0.155 

0.159 

0.180 

O.lfC 

0.112 

0.138 

6-4-10 

0.167 

0.175 

O.lf-5 

0.106 

0.138 

5-5-10 

0.152 

0.155 

0.176 

0.185 

0.105 

0.135 

512-10 

0.172 

0.199 

O.200 

0.186 

0.176 

0.128 

0.152 

0.169 

0.151 

0.173 

0.173 

0.175 

0.166 

0.171 

0.190 

0.200 

0.121 

0.150 

5-16-10 

0.133 

0.14C 

0.111 

0.110 

0.116 

0.101 

0.125 

0.188 

0.188 

0.1 60 

0.169 

0.158 

0.180 

0.206 

0.214 

0.194 

0.186 

0.138 

0.101 

0.183 

0.165 

0.181 

0.1S1 

0.182 

0.172 

0.176 

0.196 

0.205 

0.128 

0.157 

5-21-10 

0.129 

0.1O7 

0.181 

0.103 

0.198 

0.2 10 

0.194 

0.160 

0.178 

0.162 

0.180 

0.182 

0.179 

0.173 

0.176 

0.100 

u.  209 

0.129 

0.1  X 

6-26-10 

0.188 

0.175 

0.159 

0.174 

0.178 

0.177 

).\VZ 

0.175 

0.196 

0.2O3 

0.124 

0.155 

7-5-10 

0.20c 

0.211 

0.2S1 

0.211 

0.173 

0.198 

7-20  10 

0.216 

0.237 

0.213 

0.170 

Fig.   6 — Data   Showing   Settlement  of  190-ft.  Arch. 

(Readings  for  all  points  below  heavy  horizontal  lines  were  taken  after  these  points  were  loaded.) 


1  and  made  solid  prior  to  building  the  span- 
iel walls  and  columns.  These  hinges  were 
signed  so  that  the  compressive  stress  in  the 
mcrete  would  not  exceed  1,000  lbs.  per  sq. 
-,  even  if  the  hinges  were  not  grouted  up 
itil  the  bridge  was  complete.  It  was  not  in- 
nded  to  grout  these  hinges  as  long  as  there 
as  any  progressive  settlement  of  the  foun- 


fore  the  centers  were  struck,  the  additional 
settlement  of  the  falsework  was  very  small, 
being  between  Vs  and  Vt  in.  After  the  cen- 
ters were  struck  there  was  no  further  settle- 
ment of  the  arch  ribs.  The  centering  under 
Arch  1  was  struck  before  the  adjacent  arch 
was  built,  and  the  survey  records  show  that 
the  striking  of  the  centers  did  not  move  Pier 


as  Point  3,  it  is  as  great  as  at  the  loaded 
points  (Points  5  and  7)  in  its  vicinity.  This 
condition  is  found  throughout  the  tabulation. 

It  should  be  noted  that  on  the  date  of 
completing  the  arch  ribs,  3-25-10,  the  maxi- 
mum settlement  at  any  point  was  slightly  less 
than  2  ins.  and  the  average  about  1%  ins. 
As  the  loading  of  the  diaphragms  and  sheet- 
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PIER  SETTLEMENT. 

 ,.    ,  Pier  No.  2. 

50 
0.004 


TABLE  II 

r  Pier  No.  1. 

Date  23        24        25        26         48  49 

-.09  '  0.009+0.003    0.003 +0.002  +0.009+0.009 

a  .   +0.003+0.015    0.006    0.000  +0.013+0.011 

14 .  +0.001+0.003  0.007  0.004  +0.008+0.005 
:|  0  018    C  000+0  00S+C  006  +0  01?, +0  004 

21-ij    0.014    0.015 

 +0.012    0.001    0.014  0.011 

26 
26 


0.014 
0.013 
0.003 
0.030 
0.030 


21    0.013  0.011  0.023  0.021 

.7    0.007  0.009  0.016  0.011 

.18  "  0.007  0.000  0.016  0.008 

.12  ...  0.017  0.016  0.031  0.019 

.93   "  '    0.010  0.014  0.015  0.013 

.1    0.016  0.021  0.034  0.032 

'.*  6.022  6.029  6.015  6.022 

.5    0.015  0.021  0.024  0.02.; 

.19    0.011  0.020  0.019  0.019 

.96    0.011  0.020  0.033  0.032 


0.012  0.015 
0.010  0.010 

0.015    0.034 

  0.032 

0.019 
0.009 
0.013 
0.028 
0.019 
D.M27 
0.021 
0.039 
0.026 
0.030 
0.033 


-Pier  No.  3.- 
61         73        74  75 
0.002     0.004    0.000  0.006 
0.007  +0.003+0.008  0.002 

0.011   

0.0m  +0.003    0.002  0.002 


76 
0.013 


0.015 


0.033     0.006  0.011 


0.017 
0.015 
0.010 
0.022 
0.025 
(I.02S 


0.023 
0.029 
0.030 
0.032 


0.036 
0.031 
0.029 
0.043 
0.036 
0.053 
0.041 
0.039 
0.049 
0.039 
0.057 


0.033 
0.032 
0.027 
0.021 
0.039 
0.02!) 
0.045 
0.038 
0.033 
0.037 
U.OiO 
0.055 


0.013 
0.018 


0.014 
0.033 


0.026 
0.022 
0.024 
0.035 
0.043 


0.037 
0.027 
0.02S 
O.030 
0.043 


0.021 
0.022 


0.031 
0.029 


0.036 
0.034 


0.035 
0.036 


0.044 
0.048 


0.048 
0.047 


0.075 
0.075 


0.071 
0.072 


0.020 
0.028 
0.026 
0.024 
0.030 
0.030 
0.040 
0.030 
0.057 
0.049 
0.051 


0.043 
0.040 
0.041 

6.072 
0.051 
0.060 
0.052 
0.080 
0.080 
0.077 


0.046 
0.035 
0.047 
0.044 
0.053 
0.053 
0.055 
0.061 
0.083 
0.082 
0.083 


0.051 
0.050 
0.050 
0.054 
0.060 

6.(1 

0.06J 
0.071 
0.102 
0.102 
0.101 


Readings  indicating  a  rise  of  pier  are  evidently  incorrect. 


big  was  continued,  the  deformation  increased 
very  slightly. 

On  May  3,  1910,  the  centers  were  struck. 
There  was  a  considerable  lowering  of  the 
crown  immediately  on  the  striking  of  the  cen- 
tering. This  amounted  to  as  much  as  %  in., 
and  progressed  until  the  last  recorded  date, 
7-20-10,  at  which  time  the  bridge  was  com- 
plete, the  changes,  however,  being  negligible 
between  7-5-10  and  7-20-10.  The  large  arch 
setled  more  than  Arch  No.  1,  when  struck, 
due  to  a  number  of  conditions:  (1)  Its  great- 
er span;  (2)  the  fact  that  it  was  built  in  a 
great  number  of  transverse  blocks  and  that 
between  the  adjacent  concrete  blocks  there 
were  hair-thin  shrinkage  cracks;  and  (3)  that 
the  entire  horizontal  arch  thrust  of  this  large 
arch  was  carried  through  the  horizontal  con- 
crete struts,  causing  them  to  shorten,  and  the 
shortening  of  these  struts  caused  the  crown 
and,  in  fact,  the  entire  arch  rib,  to  lower.  It 
will  be  seen  from  Table  I  that  the  shortening 
of  the  struts  went  on  progressively  also,  and, 
therefore,  had  material  bearing  on  the  low- 
ering of  the  large  arch  rib. 

In  the  tabulation  for  Arch  1,  and  also  for 
Arch  4,  there  are  many  irregularities  in  read- 
ing, in  some  cases  indicating  that  the  arch 
went  up  and  down  at  intervals.  It  is  neces- 
sary, therefore,  to  disregard  small  differences, 
which  are  evidently  errors  of  measurement. 

The  pier  tabulation  (Table  II)  shows  the 
progressive  settlement  of  all  piers.  As  stated 
previously,  these  piers  were  built  on  pile  foun- 
dations, the  length  of  the  piles  in  Pier  1  av- 
eraging 58  ft.  and  those  in  Piers  2  and  3  av- 
eraging 60  to  45  ft.,  respectively.  The  gen- 
eral settlement  of  these  piers  under  their  loads 
was  rationally  progressive.  The  four  corners 
of  Pier  1  settled  almost  uniformly,  whereas 
Pier  2  settled  about  %  in.  more  on  the  east 
side  than  on  the  west,  and  Pier  3  settled  % 
in.  more  at  the  northeast  corner,  Point  70, 
than  at  the  southwest  corner,  Point  73.  In 
the  case  of  Pier  3,  Point  76,  the  deformation 
exceeded  the  theoretic  shortening  of  the  piles 
by  about  %  in.  It  is  a  matter  of  conjecture 
rather  than  fact  whether  this  settlement  was 
due  to  any  bruising  of  the  piles  or  to  the 
nosing  of  their  ends  into  the  uneven  coral 
foundation  rock. 

By  noting  the  dates  on  which  the  various 
nlis  and  arches  were  completed,  and  those 
when  the  arches  were  struck,  the  progressive 
settlement  of  the  piers  will  be  seen  to  follow, 
in  a  general  way,  the  loads  which  came  on 
them.  Arch  1,  however,  which  was  struck 
on  9-29-09,  did  not  seem  to  affect  Pier  1 
very  much,  as  may  be  seen  by  the  readings 
for  the  pier  marked  8-14-09  and  10-1-09. 
However,  after  Arch  2  was  struck  (on  LI- 
25  09)  :is  shown  by  the  reading  of  2-21-10, 
the  settlement  had  reached  about  M  in. 

Pier  2  did  not  show  any  settlement  until 
after  Arch  2  was  struck.  The  reading  of 
I  M  Id  shows  .1  settlement  of  about  Vi  in 
When  fcrch  8  WU  struck,  on  3-8-10,  there  was 
no  additional  settlement  (sec  reading  OH  8 
|H)o,.  but,  31  the  work  was  built  up,  the 

ettlemenl  progressed  until  at  completion  it 

was  between  %  and  %  in. 

Anh  4  was  begun  on  2-8-10  and  Pier  8 
»howed  considerable  settlement  when  two  pi 
,i     ril,s  had  hem  completed   fas  indicated  by 

th<  reading  on    '-'I  10).    At  thai  time  the 


west  side  of  the  pier  had  settled  a  little  more 
than  Vs  in.  and  the  east  side  about  %  in. 
When  Arch  4  was  completed  the  readings  on 
3-18-10  and  4-12-10  indicate  that  there  was  a 
slight  change,  showing  that  this  large  arch 
was  developing  arch  action  though  still  on  its 
falsework.  After  the  keying  of  the  arch, 
there  was  no  further  settlement  of  Pier  3 
until  the  center  was  struck,  as  shown  by  the 
readings  from  5-3-10  to  the  end  of  the  tabu- 
lation. It  should  be  noted  that  the  settlement 
of  these  piers  was  gradual,  covering  a  period 
of  a  little  more  than  two  months,  during 
which  time  the  loads  of  the  columns,  span- 
drels and  floor  slab  had  been  added. 

Table  I  shows  at  various  times  the  shorten- 
ing of  the  struts  under  the  thrust  of  the  larwe 
arch.  It  should  be  noted,  from  Line  C,  that 
the  shortening  of  the  struts  at  the  point  C, 
before  striking  the  centering  of  Arch  4,  was 
about  3/16  in.,  and  when  the  striking  of  the 
centering  was  completed,  this  had  increased 
to  5/16  in.  Two  days  afterward  it  was  11/32 
in.,  and  on  the  completion  of  the  work  it  was 
a  little  more  than  V2  in.  Assuming  the  co- 
efficient of  elasticity  of  the  concrete  at 
1,000,000,  the  total  horizontal  thrust  carried 
by  the  struts  is  approximately  1.800,000  lbs. 
The  total  horizontal  thrust  was  5,600  000  lbs., 
leaving  3,800,00  lbs.  to  be  taken  by  the  piles, 
or  7,200  lbs.  ner  pile.  It  is  thought  that  the 
ground  near  the  piles  was  able  to  take  such 
a  portion  of  the  total  thrust. 

It  is  seen  that  at  Line  B  there  was  no 
measurable  shortening  until  after  the  large 
arch  was  struck,  in  which  case  the  middle 
strut  had  shortened  7/32  in.,  and  the  outer 
struts  3/32  in.  This  increased  until,  on  the 
completion  of  the  work,  the  middle  strut  had 
shortened  5/16  in.  and  the  outside  struts  3/10 
in.  A  similar  shortening  is  found  at  Line  A. 
On  the  completion  of  the  arches,  the  shorten- 
ing of  the  outside  struts  was  %  in.  and  that 
of  the  middle  strut  was  %  in.  From  Table  I 
it  appears  that  Pier  No.  1  moved  approxi- 
mately %  in.  Pier  No.  2  about  V\  in.,  and 
Pier  No.  3  about  V2  in. 

Costs. — As  American  engineers  are  doing 
an  increasing  amount  of  concrete  work  in 
Cuba  and  other  tropical  countries,  the  unit 

TABLE  III  — UNIT  PRICES  PAID  TO  THE 
CONTRACTORS. 

Unit  Quan 
price 

Excavation,  per  cu.  yd.. $1.54 

Piles,  per  cu.  ft   1.62 

Concrete,  per  cu.  yd   9.80 


titics. 

8,950 
36,000 
12,820 

Steel,  lbs."   0.035  390,162 

Steel  pipe,  10-Im.,  per  11).  0.10  6,130 

Drain  trap,  each   6.00  It 

Oast   Iron  piping,  4  and 

G-ln.,  per  ft   1.22  1.200 

Cast    Iron    piping,  S-ln., 

per  ft   1.83  328 

Cast    Iron   piping,  10-ln., 

per  ft    3.05  52 

Manholes,    each   11.00 

Hand  grips,  each   0.50 

Tar  piper,  per  eq.  ft....  0.07 
I  lamp    proofing,    per  b(|. 

ft   0.047 

I  land  holes,  each  1 3. SO 

More  holes,  per  ft  

Change  In  concrete  

i •; x t in   expansion  joints, 

North  approach  

Hinge  plates,  s«|.  ft  

Muse  mouldings,  lln.  ft  


Totals. 
$13,783.00 
54,720  00 
126,636.00 
18,666.00 
613.011 
261.00 

1,461.00 


600.21 

15S.6H 
1  10.00 
171.511 
350.0(1 

681. on 
248.  i» 
i  69  I  BO 
1,078.18 

32.86 

1,658.56 
1,000.00 

Total   8217. 761. IS 

Cost  of  hrldge  flour,  $C  50  per  si|  II 


10 
34!) 
5.000 

1 1,600 

Li 

300 


I  Ml 
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prices,  Table  III,  paid  to  the  contractors, 
Lhampion  &  Pascual,  of  Havana,  are  thought 
to  be  of  interest.  The  work  was  let  to  the 
lowest  bidder,  and,  as  far  as  the  writers  have 
been  able  to  ascertain,  these  prices  were  such 
as  to  insure  a  reasonable  profit.  They  are 
further  of  the  opinion  that  the  contract  cost 
of  similar  work  executed  in  the  United  States, 
where  common  labor  is  based  on  a  10-hour 
day  and  receives,  say,  $1.50,  and  carpenters 
on  form  work  an  average  of  $3  would  be 
about  eight-tenths  of  the  cost  in  Havana. 

In  conclusion,  the  writers  wish  to  call  par- 
ticular attention  to  the  interesting  problems 
involved  in  carrying  a  massive  structure  on 
generally  compressible  foundations,  and  where 
a  large 'unbalanced  horizontal  thrust  required 
a  special  expedient  to  overcome  the  insuffi- 
ciency of  the  normal  pile  foundation  to  resist 
such  a  thrust.  Thev  wish,  however,  to  make 
clear  that  the  undesirable  condition  of  car- 
ing for  the  unbalanced  horizontal  thrvs 
which  might  readilv  have  been  overcome  by 
arches  of  equal  span,  was  one  which  it  was 
not  in  their  power  to  change. 

The  bridge  was  designed  by  and  con- 
structed under  the  direction  of  the  firm  of 
Barclay  Parsons  and  Klapp,  of  which  the 
writers  are  members.  The  pile  foundatio-is 
were  placed  under  the  supervision  of  the 
firm's  representative,  Mr.  E.  F.  Saxton.  The 
remainder  of  the  work  was  built  under  the 
supervision  of  Gratz  B.  Strickler,  as  resident 
engineer. 

The  plans  for  the  bridge  were  made  and  the 
work   carried   on   with   the   co-operation  of 
General   Ernesto    Asbert,    governor    of  the- 
Province  of  Havana,  and  Mr.  Francisco  Fran- 
quiz,  director  of  public  works. 

Cost  of  Resurfacing  Concrete  Floors. 

Contributed  by  C.  L..  Samson,  La  Salle,  111. 

Both  floors  as  originally  laid  consisted  of 
13/16  in.  maple  flooring  nailed  to  2x4  in.  pine 
nailing  strips  laid  in  concrete.  Concrete  was 
flush  with  the  top  of  nailing  strips.  In  seven 
vears  time  the  nailing  strips  rotted  out  and 
the  maple  came  loose.  It  was  decided  to  re- 
move the  maple  flooring  and  surface  the  un- 
derlying concrete. 

The  item  "cleaning  floor,"  consisted  of  re- 
moving this  maple,  picking  out  remains  of 
nailing  strips  and  scrubbing  surface  of  old 
concrete  to  receive  the  finish.  It  was  the 
intention  to  make  the  finish  1  in.  thick  but 
the  old  floor  was  uneven  so  that  in  some 
cases  the  finish  was  1%  ins.  thick,  while  in 
other  places  the  old  concrete  had  to  be  picked 
out  and  renewed.  The  amount  of  crushed 
stone  used  will  serve  as  a  rough  indication 
of  the  amount  of  concrete  removed  and  re- 
placed. 

The  form  work  mentioned  was  over  a  tun- 
nel and  formed  a  slab  4x16  ft.  which  was  re- 
inforced by  %  in.  round  rods. 

The  first  floor  was  finished  with  what  was 
sold  to  us  as  Wisconsin  Granite  chips.  It 
proved  to  be  little  more  than  sand  stone  and 
did  not  make  a  satisfactory  floor.  It  finished 
beautifully  but  Hie  floor  was  so  soft  that  the 
glaze  soon  wore  rough  under  trucking.  The 
mixture  of  finish  was  1  of  Portland  cement 
to  1%  "Wisconsin  Granite." 

The  same  mixture  was  used  on  the  second 
floor  excepting  that  common  sand  was  used 
instead  of  the  granite.  No  trouble  was  ex 
perienced  in  cither  case  in  getting  the  finiSI 
to  stick  to  the  old  concrete.  The  old  con 
crctc  was  slushed  with  a  neat  cement  grou 
before  applying  the  finish. 

The  first  floor  was  laid  in  February  and  tn 
mvoiuI  in  lime  while  the  weather  was  vcr> 
warm  The  intense  heal  i>  largely  responsi 
hie  for  higher  cosl  per  square  foot  of  tb 
second  floor,  The  second  floor  also  containet 
one  reinforced  concrete  slab  13  ft.  square  an< 
7  in.  thick     The  cost  of  the  first  floor  \va 

as  follows : 

Coat  Of  cleaning  old  floor  for  concrete.  .  .$  S9.'.i 

Cost   of  bringing  In  material  

Cosl  of  mixing  board.  Moats  and  straight  - 

edge   •  

Cost  or  setting  screeds  

cost  of  formi  around  two  tunnel  doors.. 

Cost   of  Mulshing  _ 

Total  cost  of  labor  


November  29,  1911. 
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Material : 

32%  barrels  Portland  cement  $  < 4 . 4 7 

15  yds.  crushed  granite  .•   58.5H 

5  yds.  sand    6.25 

10  yds.  crushed  stone   13.un 

Cartage    21.12 


Total  cost  of  material  $173.34 

Grand  total   '.  $366.0, 


The   rates  of  wages  paid  were:  Common 


labor,  25  cts.  per  hour,  and  carpenter  labor, 
30  cts.  per  hour.  The  area  of  floor  laid  was 
5,120  sq.  ft.,  and  the  cost  per  square  foot 
was  $0.0710.  The  cost  of  the  second  floor 
similar  to  above  was  as  follows: 

Total  cost  of  labor  at  25  cts  $203.31 

Cost  of  material: 

68%  barrels  1  ortland  cement   61.88 


lb  yas.  stone  

1140  lbs.  twisted  steel   29.64 


Total  cost  of  material  $15.'!. 02 

Total  cost  of  floor  $356.33 

The  area  of  floor  laid  was  4,217  sq.  ft.  and 
the  cost  per  square  foot  was  $0,084. 


EARTH      AND      ROCK  SECTION 


Designs  of   Dipper  Trips  for  Steam 
Shovels. 

At  Panama  an  investigation  is  under  way 
to  determine  the  relative  efficiency  of  the  steam 
shovel  trips  operated  by  steam,  which  are 
known  as  the  Geddes  and  Wichman  trips. 
These  are  the  culmination  of  a  development 


Fig.  1 — Door  of  Dipper  of  95-Ton  Shovel 
Showing  Compound   Latch  Trip. 


in  these  devices  which  began  soon  after  the 
first  shovels  were  put  at  work  in  the  Culebra 
Cut. 

In  the  accompanying  sketch,  Fig.  3,  the  dip- 
per of  the  shovel  is  shown  in  dumping  posi- 
tion, the  emptying  process  being  accomplished 
by  pulling  a  latch,  by  which  the  door  of  the 
shovel  is  held.  When  the  shovel  is  ready  to 
dig,  the  dipper  is  near  the  ground  with  its 
center  back  of  a  vertical  line  through  the  cen- 
ter of  the  shipper  shaft,  as  the  shaft  of  the 
big  gear  is  called.  In  this  position  the  door 
of  the  dipper  closes  of  its  own  weight  and  is 
latched  firmly.  When  the  dipper  is  loaded, 
the  spoil  within  it  bears  down  upon  the  door 
and  tends  to  hold  it  so  firmly  in  place  that 
the  power  required  to  open  the  latch  is  often 
so  great  as  to  cause  a  serious  strain  on  the 
craneman,  who  unlatches  the  door.  Ease  in 
opening  the  door  is  an  advantage  both  to  the 
craneman  and  in  accelerating  the  work  of 
digging.  The  various  improvements  on  meth- 
ods of  unlatching,  or  of  "tripping"  the  latch, 
as  it  is  called,  have  in  view  this  dual  advan- 
tage. 

When  the  shovels  arrived  on  the  Isthmus 
they  were  equipped  with  a  single  lever  latch 
operated  by  a  1/4-in.  rope  in  the  hand  of  the 
craneman,  and  attached  at  its  other  end  to 
the  "trip"  of  the  -  dipper.  Several  pulls  were 
often  necessary  to  open  the  latch,  and  almost 
invariably  a  great  effort  was  required.  The 
string  by  which  this  "trip"  was  operated  passed 
through  a  sheave  on  the  dipper  stick  near  the 
dipper  and  thence  to  the  craneman's  hand. 

The  first  improvement  was  to  compound 
this  original  "trip,"  and  in  the  drawing  here- 
with, Fig.  1,  the  compound  "trip"  is  shown. 
The  original  was  the  simple  lever  with  the 
fulcrum  at  a,  the  weight  at  b  and  the  power 
at  c.  In  the  compound  "trip,"  another  ful- 
crum was  made  at  d  and  the  power  was  ap- 
plied at  e,  where  the  line  was  attached.  By 
this  device  a  movement  of  20  ins.  in  the  line 
resulted  in  a  1-in.  movement  of  the  latch. 

Among  improvements  upon  the  compound 
device,  one  that  was  given  a  trial  in  1909  was 
the  "spring  trip"  which  consisted  of  the  lever 
shown  by  Fig.  2  and  a  bar  passing  through  a 


slot  in  the  latch,  with  a  spring  attached  at 
its  outer  end,  the  power  for  unlatching  being 
supplied  by  the  spring.  The  rope  by  which 
the  "trip"  is  operated  is  attached  at  b;  the 
fulcrums  the  at  c  and  d ;  at  a  is  a  toggle 
joint;  at  e  the  weight;  at  /  the  power  ap- 
plied by  the  spring.  The  door  is  closed  by 
its  own  weight,  when  in  digging  position,  plac- 
ing a  tension  of  1,300  lbs.  upon  the  spring, 
and  drawing  the  toggle  joint  erect.  When  the 
dipper  is  in  in  dumping  position,  the  crane- 
man pulls  the  rope,  thereby  breaking  the  tog- 
gle joint  and  allowing  the  spring  to  exert  its 
pull  upon  the  latch,  which  flies  back,  permit- 
ting the  dipper  to  empty.  The  spring  required 
was  of  Vk-in.  wire,  31  coils,  21/i-in.  outside 
diameter,  and  21  ins.  long  when  free.  This 
device  worked  satisfactorily,  but  the  toggle 
joint  required  constant  renewing,  and  some 
difficulty  was  experienced  in  obtaining  suita- 
ble spring,  so  that  the  appliance  was  finally 
abandoned. 

The  first  steam  power  trip  was  a  device 
placed  upon  his  shovel  by  Thomas  Custy,  a 
steamshovel  engineer,  in  1908,  but  after  a  few 
month's  trial  this  was  discarded.  This  de- 
vice was  improved  upon  by  A.  H.  Geddes, 
also  a  steamshovel  engineer,  until  it  became 
practicable,  and  a  patent  has  been  granted  to 
him.  It  was  described  at  length  in  Engineer- 
ing and  Contracting,  issue  of  May  31,  1911. 
In  this  device  a  steam  cylinder  is  located  on 
the  dipper  stick  near  the  dipper,  the  piston  is 
connected  with  the  dipper  latch  through  a 
chain  and  a  series  of  levers,  and  when  steam 
is  admitted  to  the  cylinder  the  thrust  of  the 
piston  operates  the  levers  and  unlatches  the 
door.  Steam  is  admitted  and  exhausted  from 
the  cylinder  through  a  three-way  valve  located 
on  the  boom  beside  the  craneman's  seat.  A 
steam  pipe  extends  from  the  valve  along  the 
boom  opposite  the  dipper  stick  slot,  and  at 
the  end  of  this  pipe,  and  on  the  cylinder,  are 
universal  joints  which  are  connected  with  one 
another  by  a  flexible  hose.  After  a  thorough 
trial  this  device  was  adopted,  upon  the  rec- 


ommendation of  a  committee  of  two  mechan- 
ical experts  and  a  steamshovel  engineer,  who 
reported  that  the  capacity  of  a  shovel  was 
increased  100  cu.  yds.  a  day  by  its  use. 

The  latest  device,  that  shown  in  the  illustra- 
tion, was  invented  by  F.  S.  Wichman  of  the 
Mechanical  Division.  The  latch  is  opened  by 
a  pull  that  is  made  on  a  %-in.  wire  rope  by 


Fig.  2 — Portion  of  Steam  Shovel  Dipper 
Door  Showing  Arrangement  of 
Spring  Latch. 

the  outward  thrust  of  the  piston  of  an  air- 
brake cylinder.  The  mechanism  is  fixed  upon 
the  boom  of  the  shovel.  A  drum  is  mounted 
upon  the  face  of  the  thrusting  gear,  or  ship- 
per shaft,  which  revolves  with  the  shaft,  thus 
winding  or  unwinding  the  tripper  rope,  ac- 
cording as  the  dipper  shaft  moves  up  or  down. 
In  this  way  the  rope  is  kept  taut  at  all  times. 
To  give  the  lengthwise  pull  of  the  cable,  a 
fi-in.  diameter  steam  cylinder  is  mounted  be- 
low the  drum.    This  cylinder  has  a  push  pis- 


Fig.  3 — Steam  Shovel.  Boom,  Showing  Dip- 
per Stick,  Dipper,  and  Operating  Gear, 
With  Wichman  Tripping  Device. 


ton,  the  outer  end  of  which  is  bifurcated  to 
receive  a  sheave,  over  which  the  cable  passe> 
on  its  way  to  the  drum.  Steam  is  admitted 
to  the  cylinder,  when  it  is  desired  to  trip  the 
dipper  door,  through  a  three-way  cock,  op- 
erated by  a  lever  at  the  craneman's  seat. 
When  the  steam  exhausts,  the  spring  in  the 
cylinder  pulls  the  piston  back  into  position, 
and  the  tripping  operation  may  then  be  re- 
peated. This  device  has  undergone  a  success- 
ful test  on  two  95-ton  steamshovels. 
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Unit  Costs  of  Work  On  the  Panama 
Canal  for  the  Third  Quarter 
of  1911. 

The  unit  costs  of  excavation,  concrete 
work,  and  of  securing  the  concrete  aggregates 
during  the  months  of  July,  August  and  Sep- 
tember at  Panama  have  recently  been  made 
public,  and  a  summary  of  the  costs  is  given 
herewith.  These  costs  of  the  work  at  Panama 
may  be  compared  with  similar  costs  for  the 
quarterly  periods  which  are  given  in  our 
issues  of  Sept.  13,  May  24,  Mar.  1,  and  Feb. 
22,  1911,  and  also  those  for  the  preceeding 
15  months  published  in  the  issues  of  Dec.  7, 
14  and  21,  1910. 

Gatun  Dam. — The  following  tabulation 
shows  the  unit  costs  of  628,919  cu.  yds.  of 
material.  The  dam  is  an  earth  fill  type  and 
the  earth  is  pumped  in  between  the  earth  and 
rock  walls  by  suction  dredges.  The  walls 
are  formed  by  material  dumped  from  trestles. 
A  large  portion  of  the  material  used  for  this 
purpose  is  brought  from  the  Culebra  Cut  on 
trains  of  35  cars  of  10  cu.  yds.  each,  or  27 
cars  of  17  cu.  yds.  capacity.  The  dam  is 
reaching  a  considerable  height  and  in  order 
to  lift  the  trains  bearing  spoil  from  Culebra 
Cut  to  the  top  of  the  west  wing  of  the  Gatun 
Dam,  a  switchback  has  been  built  on  the 
lower  side,  from  the  spillway,  running  beyond 
the  extreme  western  end  of  the  dam  on  a 
grade  of  1  per  cent.  Near  the  far  end  is  a 
switch,  on  which  the  trains  run  back  in  the 
final  climb  to  the  place  of  dumping.  A  steam- 
shovel  is  borrowing  material  from  the  hills 
beyond  the  end  of  the  dam  and  it  advances 
upward  on  a  1  per  cent  grade,  clearing  a  way 
for  the  continuance  of  the  switchback.  Thus 
the  height  of  the  latter  rises  as  the  dam  goes 
up,  and  the  switch  of  the  dump  track  is  car- 
ried steadily  further  out  and  up,  in  order  to 
preserve  the  low  grade.  This  arrangement 
for  an  easy  grade  is  effecting  a  saving  in  time 
and  expense  which  ought  to  be  evidenced  in 
the  costs  for  the  coming  quarter.  The  costs, 
however,  for  the  present  wet  season  are  more 
than  those  for  the  quarter  previous : 
Dry  fill,  cu.  yds  628,919 

Clearing  site   '..$0.0021 

Excavation   0081 

Tracks   0708 

Trestles   0036 

Transportation   1440 

Filling   1286 

Maintenance  of  equipment  0325 

Plant  arbitrary   0680 

Division  expense   0190 

Total  division  cost  $0.4767 

Administrative  and  general  expense  0321 

Total  cost   $0.5091 

The  amount  of  hydraulic  fill  for  this  quarter 
was  840,174  cu.  yds.  and  cost  as  follows : 
Hydraulic  fill,  cu.  yds  846,174 

Clearing  site   $0.0019 

Clearing  for  dredge  0124 

Dredging   1099 

Relay  pumps   0126 

Pipe  lines   0371 

Wood  flumes   0041 

Power   «.  069S 

Small  boats   0020 

Maintenance  of  equipment  0280 

Plant  arbitrary   0620 

Division  expense   0073 

Total  division  cost  $0.3471 

Administrative  and  general  expense  0209 

Total  cost   $0.3683 

Colon  Breakwater. — The  present  report  on 
this  work  gives  a  total  unit  cost  of  the  work 
to  Sept.  30,  1911,  of  $1.9228.  These  two 
breakwaters  are  one  and,  two  miles  long,  re- 
spectively. They  rise  10  ft.  above  mean  water 
level  and  arc  15  ft.  wide  on  top.  The  rock 
is  flumped  from  trains  on  trestles  and  is 
hauled  from  the  quarry.  The  unit  costs  have 
varied  on  account  of  trestle  const  ruction  at 
different  periods.  'F  lic  unit  costs  for  the  three 
previous  quarters  have  been  $0,689,  $1.85  and 
$1.68,  respectively.    Following  is  the  table 

showing  (he  work  on  the  longer  of  the  two 
breakwaters  which  extends  into  the  bay  from 
Toro  Point : 

Torn   Point  KIM: 
Kxeavntlon,  cu.  yd*  124.950 

Purvey*   

Clenrlng  « 


Drilling   $0.0171 

Blasting   i3n 

Loading  by  power  0931 

Tracks   0515 

Transportation   0926 

Maintenance  of  equipment  0642 

Total   $0.4496 

Filling,  cu.  yds  124,950 

Trestles   $0.9440 

Dumping   0093 

Maintenance  of  equipment  0152 

Total   $0.9685 

Plant  arbitrary   $0.3100 

Division  expense   036S 

Tug  service   0764 

Total  division  cost  $1.8413 

Administrative  and  general  expenses...  .1840 

Total  cost  filling  $2.0253 

Lock  Masonry. — The  unit  costs  of  concrete 
work  in  the  locks  at  Gatun  Spillway  and  locks 
and  in  the  locks  at  Pedro  Miguel  and  Mira 
Flores  is  as  follows.  The  masonry  consists 
of  concrete,  rubble  concrete,  and  reinforced 
concrete : 


ai 

Gj  rv 

Otn 


O  *  W 

"o  tic  o 
»s  o 


gg-s 
i£3 


Concrete,  cu.  yds...  14,635  175,181    50,858  145,743 


Masonry,  cu. 


Concrete   $4.4097 

Large  rock   

Wood  forms    .8257 

Steel  forms   

Placing   6540 

Reinforcements  1176 

Pumps   

Power   

Coffer  dams   0202 

Maintenance  of 

equipment   2307 

Plant  arbitrary  3960 

Division    expense...  .1242 


$1.5847 
1.8346 
.7382 
.2522 

$1.5644 
2.1084 
.9178 
.1433 

$1.7622 
.7752 
.3982 
.3298 

$1.7451 
.7737 
.3984 
.2218 

$4.4097 

$4.7339 
11,420 

$3.2654 

$3.1390 

$1,0132 
186,601 

14,635 

50,858 

145,743 

$4.4442  $3.2654  $3.1390 

.0620   

.4277  .6063  .3502 

.1355  .0064  .0450 

.3513  .5487  .1667 

.0158  .0193  .0089 

.0836  .0291  .0365 

.0535  .0325  .0339 


.1818  .1805  .1679 
.8800  1.0206  .5306 
.0909      .1140  .0664 


Total  division 

cost   $6.7781  $6.7263  $5.8228  $4.5451 

Admin  and  gen- 
eral expense  ...    .4368  .2076     .2959  .2163 


Total  cost   $7.2149  $6.9339  $6.1187  $4.7614 

A  comparison  of  these  totals  with  corres- 
ponding work  for  the  three  previous  quarters 
is  as  follows : 

1910. 
Oct. 
Dec. 

Gatun    Spillway   $7.12 

Gatun  Locks    6.95 

Pedro  Miguel  Locks....  4.64 

Miraflores   Locks   5.07 

The  cost  of  reinforced  concrete  work  is 
given  in  the  following  table 


1911. 

Jan. 

Mar. 

$6.51 
6.59 
5.21 
4.81 


1911. 

Apr. 

June. 

$6.78 
6.63 
5.65 
4.76 


1911. 

July 
Sept. 

$7.21 
6.93 
6.12 
4.76 


Lock    masonry,  rein- 
forced, cu.  yds  


Gatun. 
8,671 


Pedro 
Miguel. 

5,163 


Mira  - 
Mores. 


183 


2.1131 

.7495 

.735& 

.9144 

.3733 

•  3745 

.9282 

.2848 

.1586 

4.0754 

1.1618 

6.9301 

.ZOO  ( 

.0017 

.0145 

.  i  OUo 

.2590 

.2519 

Reinforcements   

1  2034 

1  0036 

4102 

.0097 

.*0091 

!0307 

Maintenance  of  equip- 

.1451 

.0252 

.1586 

.8800 

1.0175 

.5300 

.3756 

.1711 

.7704 

Total  division  cost ...  $13.8349 
Admin,  and  general 
expense    1.2506 


$7.4502  $13.1383 
.4727  1.0407 


Total  cost   $15.0855    $7.9229  $14,179*) 

Culebra  Cut  Excavation. — The  dry  excava- 
tion in  the  Culebra  Cut  which  occupies  nearly 
the    entire    work    of    the    Central  Division 
amounted  to  4,120,408  cu.  yds.  for  the  three 
months'  work.    The  total  amount  of  excava- 
tion will  from  now  on  probably  be  decreasing 
as  the  bottom  of  the  cut  is  approached,  as  the 
working  space  is  narrower  and  fewer  shovels 
can  be  worked.    Moreover  the  work  at  the 
ends  of  the  nine-mile  cut  is  now  being  cleaned 
up  thus  shortening  the  distance  in  which  shov 
els  can  be  worked.    The  costs  of  work,  how 
ever,  have  not  increased  with  the  lesser  out 
put  but  the  various  mechanical  and  other  im 
provements   for  handling  material  have  re 
duced  the  costs  considerably  below  the  costs 
which  were  recorded  for  the  first  years  of  the 
work.   The  costs  follow  : 
Dry  excavation,  cu.  yds  4,120,408 

Drilling    $0,057 


Blasting 

Loading   

Tracks   

Transportation   

Dumps   

Pumps   

Maintenance  of  equipment. 

Plant  arbitrary   

Division  expense  


0678 
.0497 
.1021, 
.0690 
.0479 
.0043 
.0829 
.0500 
.0159 


Total  division  cost    $0.5474 

Admin,  and  general  expense  0403 

Total  cost    $0.5877 


Dry  excavation — prism,  by  contract — 

Quantities,  cu.  yds   65,448 

Contract  cost    $0.2980 

Plant  arbitrary   0500 

Total  cost    $0.3480 


Cement   $  2.2340    $2.3936    $  2.772!! 


Total  dry  excavation,  cu.  yds  4,185,85$ 

Unit  cost    $0.5839 

The  yardage  and  total  unit  costs  for  the 

previous  quarterly  periods  for  the  past  year 

on  the  Central  Division  are  as  follows: 

Oct.-Dec,  '10.  4.44S,4S8  cu.  yds.,  per  yd.  67.36  cts. 

Jan. -Mar.,  '11,  5,216,978  cu.  yds.,  per  yd.  57.62  cts. 

Apr.-June,  '11,  4,278,626  cu.  yds.,  per  yd.  62.94  cts. 

July-Sept.,  '11,  4.1S5.856  cu.  yds.,  per  yd.  58.39  cts. 

Dredging. — The  detailed  costs  for  dredging 
are  given  in  table  at  foot  of  page. 

The  costs  during  the  first  quarter  of  this 
year  had  been  decreased  slightly  in  the  Pa- 
cific Division  and  increased  in  the  Atlantic 
Division.  In  the  second  quarter  the  cost  in 
the  Pacific  Division  decreased  10  cts.  per 
yard  due  almost  entirely  to  the  drilling  and 
blasting  items  and  also  to  the  fact  that  the 
cost  of  plant  had  been  absorbed  at  the  end 
of  April  and  hence  no  charge  for  plant  was 


1T10MS. 

Pipe  lines   

Dykes   

Clearing   

Operation,  seagoing  suction  dredge 
Repairs,  seagoing  suction  dredge.... 

<  Ipera  t  Ion,  ladder  dredges  

Repairs,  ladder  dredges  

operation,  dipper  dredges  

Repairs,  dipper  dredges  

Operation,   pipe  line  dredges  

Repairs,    pipe   line  dredges  

operation,  tugs,  elapets  and  scows 

Repairs,  lugs,  elapets  and  scows  

Drilling   

Itlastlng   

<  ipera t  Ion,  drill  barges  

Operation,   rock  breakers  

Small  boats   

Repairs,  miscellaneous  equipment... 

1  'In ii (  arbitrary   

Division  expense   


 Atlantic  Division  Pacific  Division  • 

Cu.  Yds.       Unit  cost.      Cu.  Yds.        Vnii  cost. 


Total  division  rout  

Administration  and  general  expense  

Total  cost    1,212.085 


1,21 2.  osr. 

857,941 
S5 7.9 11 
215,816 
215.816 
138,328 
138. 32N 


351,151 
854,154 
107,666 
107.561. 


1,212,086 
1,212,086 
1,212,086 
1,212,086 

1,212,085 
1,212,085 


Km  i  t  Ii  exen  vat  ion  per  cent  . 
Roel<    excavation     per  cent. 


1,104,820 

107,565 


$0.0006 

.0365 

661.322 

$0.0497 

.0033 

661,322 

.0147 

.0791 

593,014 

.0500 

.1627 

593.014 

.01S0 

.1188 

141.277 

.0852 

.2572 

141,277 

.0563 

.0778 

731.291 

.0623 

.0106 

731,291 

.0187 

.0972 

40,287 

.  1S71 

40,287 

.03S5 

40,287 

.8081 

40.H7 

.usso 

.0021 

1.3  9  5,6 13 

.0021 

.0025 

1,806,618 

.0038 

.045(1 

1.395. 613 

.0075 

1.395.613 

.0052 

$0.2357 

1,395.613 

$0.1544 

.0230 

1.395.613 

.0112 

$0.2587 

1.395.613 

$0.1686 

91.13 

1.355,326 

97.11 

8.87 

40.287 
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included  after  that  time.  The  cost  in  the  Pa- 
cific Division  has  still  further  decreased  dur- 
ing the  last  quarter.  A  table  for  comparison 
of  total  unit  costs  is  given  below : 

Jan. -Mar.  Apr.-June.  July-Sept. 
Atlantic  Division. ..  $0.2409       $0.2413  $0.2587 
Pacific  Division          0.2866         0.1825  0.1686 

Quarrying  and  Crushing  Stone.— The  cost  of 
quarrying,  crushing  and  transporting  rock  to 
storage  has  increased  somewhat  over  that  giv- 
en for  the  previous  quarter  and  probably  can 
be  attributed  to  the  difficulties  of  working  in 
the  rainy  season.  The  costs  follow: 
Quarrying,  cu   yds  129,530  185,121 


Stripping   $0.0132 

Drilling   0561 

Blasting   2015 

Loading   0924 

Transportation   0819 

Tracks   0309 

Power  0360 

Maintenance  of  equipment  0657 

Plant  arbitrary  4170 


0.0248 
.0520 
.0430 
.0382 
.0534 
.0204 

'.'0388 
.2400 


Total  $0.9947  $0-5106 

Crushing,  cu.  yds  129,530  185,121 


Operation,  crushers   $0.0413 

Stone  bins  and  conveyors.  . .  0253 

Power  0515 

Maintenance  of  equipment  1254 

Plant  arbitrary   2150 


Total   $0.4585 


Total  cost  of  production  $1.4532 


$0.1538 
$0.6644 


Towing,  cu.  yds  129,530 


Operation,  tugs  and  barges  $0.1715 

Maintenance  of  equipment  0996 

Plant  arbitrary  2220 


Total   $0.4931 


Unloading,  cu.  yds  129,530 


Operation,  cableways  and  cranes. $0.1123 

Power   0217 

Maintenance  of  equipment  0692 

Plant  arbitrary   2680 


Total   $0.4712 


Rail  transportation  to  storage,  cu. 
yds   53,972 


Operation  of  trains  $0.1019 

Repairs  to  tracks  0061 

Dumping  in  storage  

Maintenance  of  equipment  0704 

Plant  arbitrary   


185,121 

$0.0398 
.0019 
.0090 
.0157 
.0700 

$0.1364 

$0.0180 

$0.8188 


Total   $0.1784 

Division  expense   $0.03S9 

Total  cost  in  storage  $2.5307 

A  table  showing  total  unit  costs  of  crush- 
ing and  quarrying  for  the  previous  quarters 
of  this  year  is  as  follows: 

Jan. -Mar.  Apr.-June  July-Sept. 

Porto  Bello  $2.1787       $2.2379  $2.5307 

Ancon    0.9448        0.7956  0.8188 

Sand  Production. — The  cost  of  dredging  and 
transportation  of   sand  to  the  storage  piles 
was  as  follows : 
Dredging,  cu.  yds  


84,731  114,806 


Operation,  dredges  

Maintenance  of,  equipment. 


.$0.L'149  $0.1020 
.     .0152  .0621 


Total   

Plant  arbitrary 


.2301 


1641 
7890  $0.0300 
.1941 


Total  cost  of  production  $1.0191 

Towing,  cu.  yds   84,731  114, 


Operation,  tugs  and  barges  $0.2257  $0.1133 


Maintenance  of  equipment  1257 

Plant  arbitrary  2820 


.05*2 
.0500 


.2215 


Total   $0.6334 

Unloading,  "cu.  yds   84,731  114,806 


Operation,  cableways  and  cranes. $0.10S1 

Power  0205 

Maintenance  of  equipment  071S 

Plant  arbitrary   2170 


Total 


.4174 


Rain  Transportation  to  Storage, 

..cu.  yds   36.72S 


0.223  I 


114, S06 


Operation  of  trains  $0.1018  $0.0479 

Repairs  to  tracks  0060  .0417 

Dumping  In  storage   .0143 

Maintenance  of  equipment  0706  .0194 

Plant  arbitrary   0900 

Total   $0.1784  $0.2133 

Division  expense   $0.0105  $0.0144 

Total  lost  In  storage  $2.1577  $0.8667 

Hydraulicking. — The  excavation  with  moni- 
tors in  the  Pacific  Division  is  proceeding 
southward  in  the  direction  of  the  Pacific  en- 
trance channel.  The  cost  of  this  work  for 
the  three  months  is  as  follows: 
Cu.  yds  285,987 

Drilling   $0.0053 

Blasting   0092 

Pumping  station  0659 

Pipe  lines  and  monitors   0618 

Dredging  pumps   0361 

Relay  pumps  

Dykes  0268 

Maintenance  of  equipment  0769 

Power   1068 

Plant  arbitrary   0985 

Division  expense   0114 

Total  division  cost  $0.4987 

Administrative  and  general  expense  0257 

Total  cost   $0.5241 

Concrete  Piles. — The  following  table  shows 
the  cost  of  manufacturing  concrete  piles  which 
have  been  made  during  the  third  quarter  of 
1911: 

Lin.  ft  12,705 

Cement   $0.0816 

Stone   0686 

Sand   0097 

Mixing   0832 

Placing   0527 

Reinforcements   7457 

Forms   1032 

Maintenance  of  equipment  0062 

Plant  arbitrary  1810 

Division  expense   0274 

Total  cost   $1.3593 
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The  Development  of  Street  Pavements 
and  Road  Construction  as  Shown 
by  Patents  Granted  by  the 
U.  S.  Government. 

V.  SIDEWALKS,  CROSS  WALKS,  CURBS 
AND  GUTTERS. 
(staff  article.) 

In  previous  articles  of  this  series  various 
materials  and  types  of  construction  for  street 
pavements  have  been  described.  Many  of 
these  materials  and  types  of  construction  were 
also  intended  for  use  in  sidewalk  construc- 
tion. In  the  present  article,  as  far  as  it  re- 
lates to  sidewalks,  only  such  patents  as  were 
stated  by  the  inventors  as  relating  specifically 
to  sidewalk  construction  will  be  mentioned. 
In  a  succeeding  article  a  number  of  patents 
for  concrete  pavements,  adapted  both  for 
sidewalk  and  street  purposes  will  be  dis- 
cussed. 

One  of  the  earliest  inventions  of  a  pave- 
ment for  sidewalks  was  covered  by  a  patent 
(No.  17,138)  granted  to  John  B.  Cornell  in 
1857.  This  invention  provided  for  a  con- 
tinuously united  metallic  gutter,  curb  and 
sidewalk.  It  was  provided  that  the  gutter, 
curb  and  sidewalk  could  be  either  cast  in  the 
form  of  a  continuous  section,  or  the  various 
parts  could  be  cast  separately  and  united  to- 
gether by  joints.  In  Fig.  1  the  gutter  and 
curb  are  shown  cast  in  one  piece  and  con- 
nected to  the  sidewalk  section  by  a  set  screw. 

An  advance  in  previous  methods  of  con- 
structing concrete  pavements  is  shown  by 
patent  No.  263,579,  granted  in  1882  to  Ernest 
L.  Ransome.  This  invention  related  to  a 
method  of  forming  artificial  stone  or  concrete 
pavements  or  sidewalks  over  basements,  cel- 
lars, and  other  chambers  or  excavations.  It 
provided  for  the  forming  of  the  pavement  by 
filling  in  the  spaces  between  parallel  beams  or 


bearers  with  artificial  stone  or  concrete, .  and 
finishing  the  top  surface  smooth  and  flush 
with  the  top  of  the  beams  or  bearers.  In  this 
way  the  pavement  was  made  in  separate  slabs. 

In  1894  a  patent  (No.  525,146)  was  granted 
to  William  J.  Hadock,  of  Iowa  City,  la.,  for 
a  process  for  forming  cement  walks.  Under 
this  the  sidewalk  was  composed  of  a  bottom 
course  of  one  part  natural  cement  and  two 
parts  coarse  gravel,  well  tamped.    A  slight 


coating  of  water  was  applied  next,  and  then 
a  thin  layer  of  either  natural  or  Portland  cem- 
ent was  sifted  on.  The  top  coat  consisted 
of  one  part  Portland  cement  and  one  part 
sand. 

In  Fig.  2  is  shown  a  plan  view  of  a  re- 
inforced concrete  sidewalk  as  constructed  un- 
der a  patent  (No.  881,700)  granted  to  Francis 
J.  Miller  in  1908.  Under  this  invention  the 
sidewalk  consists  of  a  suitable  bed  of  gravel, 
sand,  cinders,  or  like  material,  on  which  are 
a  series  of  rectangular  slabs.  The  latter  con- 
sist of  a  thin  sheet  of  concrete  having  a  flat 
or  slightly  crowned  face  and  flat  underside, 
with  dependent  marginal  flanges  connected  by 
centrally  disposed  cross  ribs.  A  metal  strip, 
nreferably  cylindrical,  bent  on  itself  with  its 
edges  welded  to  form  a  frame  is  embedded 
in  the  lower  portion  of  the  flanges  and  cross 
rods,  whose  ends  are  attached  to  the  frame 
are  inclosed  in  the  lower  part  of  the  cross 
ribs.    A  square  mesh  net  work  of  wire  is  em- 


bedded in  the  body  of  the  slab,  the  end  por- 
tions of  the  wires  extending  down  in  the 
flanges  to  the  frames.  One  of  the  chief  ad- 
vantages claimed  for  this  invention  is  that 
the  dependent  flanges  prevent  the  entrance  of 
water  into  the  upper  part  of  the  bed. 

An  interesting  type  of  concrete  sidewalk 
construction  is  shown  in  Fig.  3.  A  patent 
(No.  856,409)  for  this  invention  was  granted 
to  Donald  G.  MacDonald,  of  Detroit,  Mich., 


in  1907.  This  invention  has  for  its  object 
the  use  of  improved  forms  of  concrete  mem- 
bers which  entirely  avoid  the  use  of  wood. 
The  longitudinally  extending  concrete  string- 
ers are  grooved  in  their  upper  faces  through- 
out their  length  and  are  matched  at  the  ends 
so  as  to  form  a  joint  at  their  point  of  union. 
The  concrete  planks  have  projecting  strips  on 
their  under  surfaces  which  fit  into  the  grooves 
in  the  stringers  and  secure  the  planks  in  place. 
Each  plank  has  a  lateral  rib  on  one  edge  and 
a  corresponding  recess  on  the  other,  so  that 
they  may  be  fitted  together  the  same  as  wood- 
en boards.  Concrete  foundation  blocks  are 
placed  beneath  the  points  of  union  of  the 
stringer  pieces  to  prevent  sagging. 

A  brief  synopsis  of  other  patents  relating 
to  sidewalk  construction  will  be  found  at  the 
end  of  this  article. 

The  development  of  street  curbs  and  gutters 
has  attracted  much  attention  from  inventors. 
The  earlier  inventors  devoted  much  attention 


Fig.  1 — Combination   Metallic  Curb,  Gutter  and  Sidewalk,  Cornell  Patent. 
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to  the  development  of  metallic  curbs  and  gut- 
ters. Figure  4  shows  a  cross  section  of  one 
of  the  earlier  types  of  combined  metallic  steel 
curb  and  gutter.  A  patent  (No.  23,973)  for 
this  was  granted  in  1859  to  W.  E.  Worthen 
of  New  York.  In  the  cut  the  gutter  is  shown 
as  applied  in  connection  with  a  sidewalk  and 
roadway  composed  of  iron  gratings  into  the 
orifices  of  which  were  inserted  wooden  blocks. 
Later  on  when  electricity  came  into  use  inven- 


driven  into  the  ground.  The  Wainright  bar 
has  been  used  to  a  considerable  extent  and  is 
too  well  known  to  need  any  further  descrip- 
tion here. 

The  following  is  a  brief  synopsis  of  the 
patents  for  sidewalks,  cross-walks,  curbs,  and 
gutters  granted  up  to  May  15,  1911. 

No.  17,138.  Improved  Sidewalk  Pavement.  John 
B.  Cornell.  New  York,  N.  Y.,  inventor:  pat- 
ented April  28,  1857;  reissued  Sept.  7,  1858. 


Fig.  2 — Miller  Reinforced  Concrete  Sidewalk. 


tors  endeavored  to  adapt  the  metal  curbs  to 
serve  as  conduits  for  the  electric  wires.  A 
considerable  number  of  patents  have  been  tak- 
en out  for  hollow  metallic  curbs  which  make 
special  provision  for  carrying  wires. 

One  of  the  earliest  patents  for  a  combined 
concrete  curb  and  gutter  was  granted  in  1872 
to  Hugh  O.  Ames,  of  New  Orleans,  La.  This 
patent  (No.  131,588)  also  provided  for  a 
metal  strengthening  rod  as  shown  in  Fig.  5. 
In  describing  his  invention  the  inventor 
stated  that  he  used  "Portland  or  other  cement 
separately  or  in  combination  with  a  concrete 
cement  compounded  in  the  most  approved  pro- 
portions. This  was  packed  in  a  mold  suitably 
shaped  to  produce  the  curb  and  gutter  to- 
gether on  the  proper  angles  of  inclination  to 
each  other  for  the  right  positions  relatively  to 
the  sidewalk  and  street  bed.  The  inventor 
stated  that  "the  molds  will  be  substantially 
such  as  one  used  in  the  construction  of  ce- 
ment walls,  the  peculiarity  of  which  is  that 
they  can  be  taken  off  or  removed  when  the 
molded  concrete  is  sufficiently  hard  to  retain 
its  shape."  It  was  provided  that  the  metal 
strengthening  rods  might  be  incorporated  with 
either  the  curb  or  gutter  or  both,  in  the  con- 
struction of  them  in  the  mold. 

A  later  invention  in  the  way  of  a  com- 
bined curb  and  cutter  is  shown  in  Fig.  6.  A 
patent  f\To.  459.754)  for  this  invention  was 
granted  in  1891  to  John  Kinp-  of  Minneapolis. 
Minn.  This  invention  consisted  in  a  curb- 
gutter  formed  in  blocks,  which  by  this  shape 
would  serve  to  anchor  the  arrangement  in  the 
ground.  In  constructing  this  curb-gutter  a 
shallow  trench  was  dug  and  its  bottom  packed 
down  to  form  a  solid  foundation.  Forms  were 
then  placed  and  the  concrete  packed  in. 

A  considerable  number  of  patents  have  been 
granted  for  various  methods  'if  facing  stone 
curbs  with  iron  to  withstand  the  effect  of 
wheels.  Numerous  patents  have  also  been 
granted  for  methods  for  holding  the  stone 
curb  in  place  I'.rief  outlines  of  these  patents 
are  given  elsewhere  in  the  article. 

A   method    for    protecting    concrete  curbs 
from  the  destructive  effect  of  wagon  wheel 
was  covered  bv  a  patent  (  N'o.  128,132)  granted 

in  1890  to  Henry  11  Wainrighl  of  Philadel 
phia,   This  invention  consisted  of  a  curb  epi 
bodying  a  frame  for  holding  a  filling,  and  an 
anchor  for  the  frame,   The  frame  was  made  of 

nu  tal  and  carried  a  metal  corner  bar  which  when 

the  frame  was  filled  protected  the  corner  of 
the   curb    from   contact    with   the   wheels  of 

vebid.-    in  1898  a  patent  (No,  614,687)  was 

granted  to  Mr.  Wainright  for  certain  im- 
provement river  his  former  patent  Figure  7 
li  an  Isometrical  pet  pectivc  of  the  later  in- 
vention applied  to  a  i  urb  and  gutter,  In  this 
-  nt  the  brackets  which  support  the  protecting 
bar  are   shown   bolted   to   stakes   which  air 


This  invention  is  described  elsewhere  in  this 
article. 

No.  23,973.    Combined  Metallic  Street  Curb  and 
Gutter.    W.  E.  Werthen,  New  York,  N.  Y., 
inventor;  pa.tented  May  10,  ]859. 
A  description  of  this  invention  is  given  above. 
No.   59,804     Improvement  in  Iron  Gutter.  Ed- 
ward Whitehead,   Cincinnati,   O.,  inventor; 
patented  Nov.  20,  1866. 
This  invention  related  to  the  kind  of  gutter 
having  an  upper  surface  flush  with  the  level  of 
the  sidewalk  or  pavement,  and  whose  office  was 
to  conduct  water  from  the  house  into  the  street 
gutter  or  sewer.     The  gutter  proper  consisted 
of  a  cast  iron  trough  having  vertical  sides,  a 
concave    bottom    and    a    top    traversed    by  a 
longitudinal  slot.    The  main  object  of  the  slot 
was  to  provide  means  for  cleaning  the  gutter. 
No.  63,284.    Improved  Street  Crossing  and  Sewer 
Inlet.     Joseph  A.  Miller,  New  York,  N.  Y., 
inventor;  patented  March  26,  1867. 
This  invention  consisted  in  a  street-crossing, 
mad-3  of  a  series  of  perforated  metal  plates,  sup- 
ported by  a  trough  which  inclined  from  the  ends 
toward  the  center  of  the  crossing,  and  which 
was  pivoted  with  a  pipe  extending  from  its  mid- 
dle or  lowest  part  down  into  the  sewer  in  such 
a  manner  that  all  the  water  and  mud  which 
accumulated  on  the  crossing  and  in  the  trough 
could  be  washed  down  in  the  sewer.    The  bot- 
tom end  of  the  pipe  leading  down  in  the  sewer 
was  provided  with  a  stench-trap,  composed  of  a 
cup,  hinged  to  the  pipe  and  held  up  by  a  suit- 
able weight  in  such  a  manner  that  in  ordinary 
times  the  water  accumulating  in  the  cup  would 
close  the  bottom  end  of  the  pipe  and  prevent 
the  stench  of  the  sewer  from  passing  up  to  the 
street.    In  case  of  a  very  copious  rain,  the  cur- 
rent of  water  passing  down   through  the  pipe 
would  overbalance  the  weight  and  the  cup  was 
tilted  and  washed  out.     The  trough  was  pro- 
vided with  apertures  at  its  sides  near  its  ends, 
and   through  these  apertures  it  communicated 
with  the  gutters. 

No.  68,379.    Improvement  in  curbing.  Jeremiah 
Miller,    Pittsburg,    Pa.,    inventor;  patented 
Sept.  3,  1867. 
The  main  features  of  this  invention  were  a 
east  iron  curbing,  consisting  of  a  top  piece  con- 
nected to  a  flange  by  a  web 

No.  76,614.  Improved  Curb  for  Street,  Roads. 
Etc.  Oliver  Faurot  and  William  P.  Harris, 
Hrnoklvn,  N.  Y.,  inventors;  patented  April 
14,  1868. 

This  curb  was  made  of  iron,  the  preferable 
length  being  6  ft.  The  iron  pieces  were  fitted 
with  brackets  ami  were  connected  together  by 
una  ns  of  lugs  or  bolts. 

No.    83,663.    Improved    flutter    In    Foot  Pave- 
ments.   Joseph  Head.  Philadelphia,  Pa.,  in- 
ventor;  patented  Nov.  3,  1868. 
The  object   of  this   Invention  was  to  provide 

i  ins    I'o-    conducting    the    water    from  roof 

spouts  across  the  sidewalks  This  was  accom- 
plished by  tlx'  use  of  an  Iron  drain  having  a 
detachable  rover  plate  Mush  with  the  surface  of 
the  walk. 

No.  121, mil  Improvement  In  Water  Courses 
\'  in-::  Koailwavs,  Abel  C  llodgman,  Unw- 
ell, Mass  ,  Inventor;  patented  1'eb.  27,  1872. 

\"  126,814.  Improvement  in  Curbing!  tor 
streets.  David  Herr,  Loch  Haven,  ft..,  in- 
ventor; patented  April  16;  i*72. 

This  Invention  provided  for  a  rnsl  Iron  curb 
plate  having  n  blared  getter  flange  and  tinted 
lop  flange. 

So,  181,688,    Improvement    in   Street  Gutters 

Hugh  <).  Ames.  New  Orleans.  La.,  Inventor; 
patented   Hep).    M,    I  STL'. 
A  description  of  this  Invention  Ih  given  clue- 
where  In  this  article 

No     139,321.     Improvement    In   Metallic  Cutlets 


Thomas  McClunie,  Hartford,  Conn.,  invent- 
tor;  patented  May  27,  1873;  application  filed 
Oct.  7.  1872. 
The  metallic  gutters  or  curb  and  gutter  un- 
der this  invention  were  held  in  position  in  the 
giound  by  supports  attached  to  a  base  timber 
bedded  in  the  ground  below  the  frost  line.  The 
sections  were   connected  together  by  coupling 
plate  or  by  overlapping  at  riveting. 
No.  146,652.    Improvement  in  Cast  Metal  Gut- 
ters for  Streets.    John  P.  Byrne,  Louisville, 
Ky..  inventor;  patented  Jan.  20,  1874;  ap- 
plication filed  Dec.  13,  1873. 
The  invention  provided  for  a  concave  metal 
gutter  made  in  longitudinal  sections;  each  sec- 
tion being  provided  with  a  rabbet  and  vertical 
side  flanges.  t 
No.  164,168.    Improvement    in    Iron'   Curbs  for 
streets.     Richard   Harrington,  Shenandoah, 
Pa.,  inventor;   oatented  June  •  8,   1875;  ap- 
plication tiled  Dec.  3,  1874. 
This  invention  related  to  that  class  of  curb- 
ing which  was  constructed  in  sections  of  cast 
metal.     It  consisted  in  making  the  sections  of 
east  metal  flat  or  with  parallel  sides-  in  a  single 
piece;  with  laterally-projecting  perforated  lugs 
at  the  ends,  through  which  was  passed  a  bolt 
for  securing  the  parts  together.    It  had  also  a 
series  of  stays  or  laterally-projecting  perforated 
flanges  at  the  base  or  lower  edge  of  the  sec- 
tions, which  were  designed  to  be  placed  upon 
a  suitable  foundation  or  support  and  to  be  se- 
cured thereto  by  means  of  spikes  or  keys  driven 
through   the   openings  or   perforations   in  the 
stays  or  flanges,  and  a  lateral  horizontal  flange 
extending  the  entire  length,  or  nearly  so,  of 
each    section    for   supporting   the    flagging  or 
bricks. 

No.     175,318.    Improvement     in     Crossings  for 
Composition  Pavements.    Nathan  B.  Abbott 
and  John  P.  Cranford,  Brooklyn,  N.  Y.,  in- 
ventors; patented  March  28,  1876;  applica- 
tion filed  Jan.  21,  1S76. 
The  crosswalk,  under  this  invention,  was  laid 
as  follows:  Grooves  were  cut  in  paved  roadway 
for  the  edges  of  the  material  forming  the  cross- 
walk.    The  surface  of  the  pavement  was  then 
coated  over  with  heated  bituminous  material. 
A  layer  of  bituminous  concrete  was  then  spread 
and  rolled  to  the  proper  convex  shape. 
No.   192,811.    Improvement    in    Street  Gutters. 
Charles    Bigeon,    Cincinnati,    O.,  inventor; 
patented  Julv  10,  1877;  application  filed  April 
11.  1877. 

Under  this  invention  the  gutter  was  placed 
just  within  and  a  small  distance  beneath  the 
outer  edge  of  the  sidewalk.  The  street  side  of 
the  gutter  had  a  longitudinal  opening  to  admit 
the  surface  water.  The  gutter  was  made  in 
sections  preferably  of  cast  irQn.  These  sections 
overlapped  and  were  provided  with  transverse! 
ribs.  Provision  was  made  in  the  gutter  for 
electric  wires. 

No.   206,130.    Improvement  in   Combined  Curb- 
stone and  Gutter  for  Streets.    Theodore  W. 
Phinney,    Chicago.    III.,    inventor;  patented 
July  16.  1878;  application  filed  April  13,  1878. 
The  invention  consisted  in   making  a  curb- 
stone and  gutter  combined,  molded  from  con- 
crete in  separate  sections. 

No.   228,700.    Curbing  and  Guttering  for  Side- 
walks.  Etc.     Francis   Timmons,  Louisville. 
Ky.,   inventor;  patented  June  8.   1SS0;  ap- 
plication filed  Oct.  17.  1S79. 
This  invention  consisted  In  placing  at  inter- 
vals corresponding  to  the  length  of  the  curb- 
stone    sections,     supporting-blocks     of  stone, 
grooved  on  the  upper  side  to  receive  the  meet- 
ing ends  of  the  curb-sections.    The  latter  were 
notched  or  cut  away  to  enable  them  to  set  well 


Fig.  3 — Concrete  Sidewalk  Under  Mac  Don- 
ald  Patent. 


down  and  to  bear  against  the  vertical  laces  of 
thn  supporting-blocks.  The  gutter-slabs  were 
arranged  so  as  to  break  joints  with  the  curbing', 
in  order  that  one  might  In  a  measure  support 
I  be  other.  Flat  blocks  or  plates  of  stone  were 
nlaced  beneath  the  adjoining  ends  of  the  slabs 
to  support  their  ends  and  prevent  the  settling 
of  one  below    i  lie  other. 

No    233,848.    Sidewalk,      Samuel    P.  llodgen, 
PIttsfleld,    111..    Inventor;   patented   Oct.  19, 
1880;  application  tiled  .Ian.  14.  1880. 
The  main  idea  of  this  Invention  was  the  use 

ol    hollow    cylindrical  cylinders  of  clay  molded 

and  burned  like  (lie,   for  the  foundation  of  the 

plank  superstructure. 

No.     249,400     Street    Curb       William  Kcddnll, 
Middlesex,  England,  Inventor;  patented  Nov. 

s.  issi  :  application  tiled  June  30.  1  SSI . 


November  29,  1911. 
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This  curb  was  made  of  cast  iron,  in  sections, 
rhich  were  laid  end  to  end.  Bach  section  had 
wo  members.  The  lower  members  were  rect- 
ngular  and  of  trough-like  form,  and  the  upper 
tiembers  were  flat  and  formed  covers  to  the 
>wer  sections.  When  the  curbing  was  laid  the 
overs  were  at  the  level  of  the  footway,  of 
mich  they  formed  a  part.  The  covers  had 
tuds  upon  them,  which  entered  holes  provided 
i  the  lower  or  trough-like  members  and  served 
©th  to  connect  these  members  end  to  end  and 
9  retain  the  covers  in  place.     Provision  was 


No.   329,342.    Street  Curb  and  Gutter.  George 

D.  Sutton.  New  York,  N.  Y.;  patented  Oct. 

27,  1885;  application  filed  June  17,  1885. 
Under  this   invention  a  combined  curb  and 
gutter  preferably  made  of  cast  iron  is  provided 
for.     The  structure  is  hollow  and  provision  is 
made  for  electric  wires  and  also  for  pipes. 
No.   329.343.    Street  Curb.     George  D.  Sutton, 

New  York,  N.  Y.,  inventor;  patented  Oct. 

27,  1S85;  application  filed  Aug.  10,  1885. 
The  primary  object  of  this  invention  was  to 
provide  a  curb  which  would  also  serve  as  an 


is  mixed  dry  and  wet  in  small  quantities,  as 
wanted  for  use.  I  fill  the  mold  with  this  and 
draw  over  the  top  an  edge-tool  of  the  desired 
contour,  and  then  press  down  Into  the  coping  so 
formed  a  slight  distance  a  thin  metal  cutter  at 
suitable  intervals  to  give  the  appearance  of  cut 
stone,  and  also  blind  the  appearance  of  frost- 
breaks,  so  they  will  not  show  from  the  surface. 
I  then  remove  the  strips  forming  the  mold  and 
mix  coal-tar  and  coarse  sand,  gravel  or  crushed 
stone  in  about  the  proportions  of  50  gals,  of  tar 
to  one  yard  of  gravel,  and  with  this  prepara- 


:/\ 

Fig.  A — Worthen  Patent  Metallic  Curb  and 
Gutter. 


Fig.  5 — Street  Gutter  Under  Ames  Patent. 


»ade  for  electric  wires  in  the  interior  of  the 
iirb. 

o.  263,579.  Laying  Artificial  Stone  or  Concrete 
Pavements.  Ernest  L.  Ransome,  San  Fran- 
cisco, Cal.,  inventor;  patented  Aug.  29,  1882; 
application  filed  May  18,  1882. 
This  invention  related  to  a  method  of  forming 
rtificial  stone  or  concrete  pavements  or  side- 
ralks  over  basements,  cellars  and  other  cham- 
ers  or  excavations.  The  pavement  or  surface 
ver  an  opening  or  excavation  was  formed  by 
lling  in  the  spaces  between  parallel  beams  or 
earers  with  artificial  stone  or  concrete  and  fin- 
ihing  the  top  surface  smooth  and  flush  with 
lie  top  of  the  beams  or  bearers.  This  pavement 
'as  in  the  form  of  solid  sections,  slabs,  or 
locks  of  any  suitable  length  and  breadth,  each 
fparated  and  detached  from  the  other  by  the 
earers. 

ro.  263,754.    Street  Crossing,    Charles  J.  Bayer, 
Grinnell,    la.,    inventor;    patented    Sept.  5, 
1882;  application  filed  May  11,  1882. 
The  chief  feature  of  this  invention  was  the 

mployment  of  a  frame  having  arched  cross- 

ieces.    The  frame  was  slotted  for  the  recep- 

ion  of  remova.ble  bars. 

fo.  269,280.    Concrete  Arch  for  Sidewalks  and 
Over  Areas.    George  Goodman,  San  Fran- 
cisco, Cal.,  inventor;  patented  Dec.  19,  1882; 
application  filed  Aug.  10.  1882. 
This  concrete  arch  had  thickened  haunches 

BSting  on   the  upper  surface  and  sides  of  a 

irder.    The  arch  was  provided  with  a  rabbeted 

)int. 

ro.  287,237.  Gutter,  Curbstone  and  Side- 
walk Conduit  for  Electric  Wire.  Ed- 
ward Clark,  Cornwall,  N.  Y.,  inventor; 
patented  Oct.  23,  1883;  application  filed 
May  21,  1883. 
The  object  of  this  invention  was  to  obtain 

pace    for    electric    wires    without  interfering 

rith    lamp-posts,    hydrants,    sewer  well-holes 

nd   sidewalk  vaults,  and  without   going  into 

he  middle  part  of  the  street. 

fo.  299.449.  Combined  Curbstone  and  Tele- 
graph Wire  Conduit.  James  S.  Wood- 
ward, Philadelphia,  Pa.,  Inventor;  patented 

.  May  27,  1884;  application  filed  Dec.  17,  1883. 
This  was  a  sectional  conduit  containing  up- 

Ight  racks  for  the  support  of  the  conductor 

Mres. 

ro.    310,271.    Metallic   Curbing   for  Containing 
Electrical  Wires.    P.  Henry  Griffin,  Detroit, 
Mich.,  inventor;  patented  Jan.  6,  1885;  ap- 
plication filed  Sept.  10,  1884. 
The  curbing  consisted  of  a  metallic  box  hav- 

lg  two  vertical  sides,  a  closed  bottom  and  an 

pen  top,  nrovided  with  a  removable  cover. 

ro.  311,167.  Iron  Grating.  John  S.  Adams.  El- 
gin, 111.,  inventor;  patented  Jan  27,  1885; 
application  filed  July  25.  1882;  renewed  July 
30,  1883,  and  June  30,  1884. 


electric  wire  conduit.  The  curb  was  hollow, 
preferably  made  of  cast  iron,  and  had  a  re- 
movable top. 

No.  329,344.  Street  Curb  and  Gutter.  George 
D.  Sutton,  New  York,  N.  Y.,  inventor;  pat- 
ented Oct.  27,  1885;  application  filed  Aug. 
29,  1885. 

The  main  features  of  this  were  a  hollow  gut- 
ter combined  with  a  hollow  curb,  both  recep- 
tacles being  independently  constructed,  and 
connected  to  each  other  so  that  the  gutter  could 
be  adjusted  vertically  with  relation  to  the  curb. 
Provision  was  also  made  for  carrying  electric 
wires. 

No.   331,019.    Street  Sign.    Thomas  F.  Adams, 

New  York,  N.  Y.,  inventor;  patented  Nov. 

24,  1885;  application  filed  Oct.  22,  1884. 
No.  340,569.    Sidewalk.    Charles  C.  Gilman,  El- 

dora,  la.,  inventor;  patented  April  27,  1886; 

application  filed  Oct.  15,  1885. 
The  main  feature  of  this  invention  consisted 
in  the  use  of  a  foundation  made  of  blocks  of 
terra  cotta,  lumber  or  porous  terra  cotta  sat- 
urated with  asphaltum.  This  foundation  con- 
sisted of  blocks  of  terra-cotta  lumber  or  porous 
terra-cotta,  preferably  3  ins.  in  thickness,  about 
12  ins.  wide,  and  from  6  to  30  ins.  long.  In 
order  to  thoroughly  impregnate  the  slabs  with 
the  asphaltum,  they  were  placed  in  a  closed 
tube,  vessel  or  receiver,  from  which  the  air  had 
been  exhausted.  The  hot  melted  asphaltum 
was  then  admitted,  the  same  being  forced  by 
the  atmospheric  pressure  into  the  pores  or  cells 
(exhausted  of  air)  of  the  terra-cotta  lumber, 
the  latter  being  heated  to  about  the  same  or 
greater  temperature  as  the  asphaltum,  to  avoid 
chilling  the  latter. 

No.  351,647.  Metallic  Sidewalk.  George  W.  B. 
Neal,  Farmer  Village,  N.  Y.,  inventor;  pat- 
ented Oct.  26,  1886;  application  filed  July  9, 
1886. 

The  chief  features  of  this  were  the  use  of  a 
metallic  pavement  plate  having  tongues  project- 
ing from  the  under  side  of  its  sides,  and  having 
downwardly-extending   flanges   upon    its  ends, 
each  of  the  flanges  being  cut  away  at  one  end 
underneath   the   plate,   and  projecting  beyond 
the  edge  of  the  plate  at  the  other  end. 
No.  358.810.     Street  or  Other  Curb.     Edwin  L. 
Brown,    Chicago,    111.,    inventor;  patented 
Jan.    11,    1887;    application    filed    Sept.  17, 
1886. 

Under  this  invention  the  curb  was  provided 
with  a  series  of  glasses  embedded  and  hermet- 
ically sealed  within  the  top,  each  of  which  was 
provided  with  a  luminous  background. 
No.  355,990.    Method  of  Laying  Concrete  Walks. 


tion  I  fill  the  space  between  the  artificial  cop- 
ing one,  two  or  more  inches  thick,  as  may  be 
desired  for  a  base,  and  roll  it  down,  tamping 
the  higher  places  with  an  iron  tamper,  and  heat 
coarse  and  fine  sand  on  pans,  such  as  are  well 
known,  and  I  then  melt  two  parts  of  resin,  three 
parts  of  coal-tar  and  two  parts  asphalt,  and 
thoroughly  mix  them  with  the  hot  sand  in  suf- 
ficient quantity  to  thoroughly  cement  all  to- 
gether when  cold.  This  I  put  down  evenly  and 
rake  smooth.  I  prepare  molds  of  wood,  round, 
square,  hexagonal  or  other  form,  and  tamp 
them  into  the  surface  so  laid  wet,  and  when 
the  material  is  set  they  are  then  easily  with- 
drawn. The  space  occupied  by  them  is  then 
filled  with  the  stone  compound  used  for  the 
coping." 

No.  356,004.  Combined  Wood  and  Asphalt  and 
Concrete  Walk.  Leonard  H.  Miller  and 
Frederick  Schillinger,  Toledo,  O.,  inventors; 
patented  Jan.  11,  1887;  application  filed  Aug. 
5,  1886. 

Under  this  invention  the  pavement  consisted 
of  sections,  each  comprising  a  series  of  slats  of 
different  height,  the  lowest  alternating  with  the 
highest,  and  a  concrete  surface,  covering  the 
upper  ends  of  all  the  slats  and  entering  the 
spaces  between  the  highest  slats. 
No.  374,685.  Fastening  Device  for  Gutters  and 
Pavements.  Israel  L.  Landis.  Lancaster. 
Pa.,  inventor;  patented  Dec.  13,  1867;  ap- 
plication filed  Oct.  26,  1887. 
The  object  of  this  invention  was  to  provide 
gutters  consisting  of  blocks  or  bricks  built  in 
the  form  of  an  inverted  arch  with  locking  de- 
vices which  would  keep  them  in  such  form  and 
hold  them  securely  to  the  curb  of  the  sidewalk 
or  the  blocks  of  the  roadway,  or  both.  This  was 
effected  by  the  use  of  angular  pieces  of  metal, 
preferably  castings,  which  fitted  upon  the 
bricks  of  the  gutter  and  the  sidewalk  curb  or 
fixed  blocks  of  the  roadway  and  locked  the 
brcks  of  the  gutter  against  displacement.  These 
locking  pieces  or  sections  of  metal  were  engaged 
with  each  other,  so  as  to  form  an  unbroken  fac- 
ing of  metal  covering  the  angle  formed  by  the 
curb  and  gutter  or  by  the  gutter  and  the  near- 
est roadway  block. 

No.  379.401.    Street  Curb.    Abraham  B.  Koplin, 
Hellerton.  Pa.,  inventor;  patented  March  13. 
1889;  application  filed  June  29,  1887. 
This  curb  was  made  of  cast  or  wrought  iron 
It  had  an  inner  top  flange  provided  with  angu- 
lar pockets  along  its  inner  margin,  and  an  outer 
downwardly-projecting   gutter  flange. 
No.    379.505.    Combined    Gutter    and  Conduit 
Henry  L.  Cranford,  Washington,  D.  C,  in- 


Fig.  6 — King   Combined   Curb  and  Gutter. 


Fig.  7 — Wainwright  Bar. 


The  main  features  of  this  invention  consisted 
i  the  combination,  with  the  grating-bars,  of 
pacing  truss-blocks   for  separating  the  bars. 

hese  blocks  were  made  so  as  to  meet  each 
ther  below  the  main  bars.  All  of  the  parts 
[ere  joined  by  clamping-heads  and  screw- 
hreaded  binding-rods  to  form  a  trussed  struc- 
ure. 

lo.  320,858.  Paving  Sidewalks.  John  H.  Duke, 
Jr.,  Grand  Rapids,  Mich.,  inventor;  patent- 
ed June  23,  1885;  application  filed  March  10, 
1885. 

This  invention  provided  for  a  metallic  frame, 
Mich  was  made  long  enough  to  extend  across 
he  sidewalk,  and  which  had  a  smaller  frame 
ormed  upon  its  outer  end  for  the  purpose  of 
orming  a  step  or  horse-block. 


William  C.  Hall,  Sycamore.  111.,  inventor; 
patented  Jan.  11,  1887;  application  filed  Jan. 
2,  1886. 

The  method  is  described  as  follows  by  the  in- 
ventor: "After  first  leveling  off  the  ground  in 
suitable  shape,  I  place  along  each  edge  two 
strips  of  wood  or  metal,  bent  around  curves  or 
angles  to  the  proper  form,  and  these  strips  are 
secured  by  pins  or  spikes  a  proper  distance 
apart  to  form  a  mold  of  the  height  and  width 
desired  to  give  to  the  border  or  coping  which  Is 
cast  therein.  I  now  take  imported  and  Amer- 
ican Portland  cement  in  equal  quantities  and 
mix  together,  making  a  compound  cement.  I 
then  mix  this  compound  cement  with  sand  and 
gravel  in  the  proportions  of  two  parts  of  ce- 
ment to  three  parts  of  gravel  and  sand.  "This 


ventor;  patented  March  13,  1S83;  application 

filed  July  22,  1887. 
This  invention  provided  for  a  combined  curb 
and  gutter  composed  of  a  concrete  body  of 
cement,  clean  sharp  sand  and  broken  stone  sur- 
faced with  a  stratum  of  cement  and  granulated 
granite,  and  having  a  conduit  or  channel  and 
manhole. 

No.  389.932.  Artificial  Pavement.  John  W.  Mac- 
Knight.  New  York,  N.  Y.,  inventor;  patent- 
ed Sept.  25,  1888;  application  filed  July  28. 
1888. 

The  main  feature  of  this  invention  was  the 
providing  of  a  guard  at  the  foot  of  the  curbing. 
The  pavement  as  constructed  under  this  inven- 
tion consisted  of  a  subformation  of  broken 
stone,  a  layer  of  coal  ashes,  another  layer  con- 


576 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  22. 


sisting  of  one  part  ashes,  one  part  sand  and 
cement.  On  this  was  placed  the  top  layer,  con- 
sisting of  crushed  trap  rock  and  cement.  The 
two  upper  layers  were  turned  downward  at  the 
ends  at  an  obtuse  angle  to  form  the  curbing. 
This  invention  is  an  improvement  on  Patent  No. 
373.295,  granted  Nov.  15,  1887,  to  Mr.  Mac- 
Knight. 

No.  387,724.    Method  of  Laying  Artificial  Pave- 
ments.   John  W.  MacKnight,  New  York,  N. 
Y.,   inventor;  patented   Aug.   14,   1888;  ap- 
plication filed  June  28,  1888. 
The  chief  object  of  this  was  to  facilitate  the 

formation  of  the  curb  and  to  form  a  lap  joint 

between  the  various  blocks. 

No.    390,322.    Pavement   Curbing.     Thomas  R. 
Weber,  Hellertown,  Pa.,  inventor;  patented 
Oct.  2,  1888;  application  filed  June  28,  1888. 
This  invention  provided  for  a  cast-iron  curb 
sections  with  the  cores  around  which  they  are 
cast  permanently  left  in  the  same.    A  special 
device  was  employed  by  which  the  blocks  were 
coupled  and  locked  together. 

No    398,074.    Combined  Curb  and  Gutter.  Au- 
gustus  G.    Parkhurst,    Minneapolis,  Minn., 
inventor;  patented  Feb.  19,  1889;  application 
filed  Oct.  15,  1888. 
This  was  a  combined  curb  and  gutter  of  arti- 
ficial stone  or  cement,  having  its  facing  or  ex- 
posed surface  of  harder  and  more  durable  ma- 
terial than  its  mass  and  fitted  with  the  rear 
projections  by  means  of  which  it  is  anchored 
on  the  surrounding. 
No.  398,630.    Pavement  Curb.    Israel  L.  Lan- 
dis.  Lancaster,  Pa.,  inventor;  patented  Feb. 
26,  1889;  application  filed  Dec.  13,  1888. 
The  main  idea  of  this  invention  was  a  use'  of 
a  curb  plate  constructed  of  sheet  metal,  and 
provided  with  a  flange  and  a  stiffening  bracket. 
No.    399,194.    Street   Curb   and   Subsoil  Drain. 
Henry  S.  Hallwood,  Columbus,  O.,  inventor; 
patented   March   5,    1884;    application  filed 
Nov.  12,  1888. 
The   curb,    under   this    invention,    was  con- 
structed preferably  of  hard  burned  clay.  The 
lower  part  of  the  blocks  was  hollow,  providing 
for  drainage  from  the  subsoil.    Provision  was 
also   made   in   the   upper  portion   for  electric 
wires. 

No.  408,057.  Metallic  Curbing  Section.  Hiram 
W.  White,  Yankton,  S.  Dak.,  inventor;  pat- 
ented July  30,  1889;  application  filed  May 
20,  1889. 

Under  this  invention  the  curb  sections  were 
preferably  cast  with  a  bead  or  molding  along 
their  upper  marginal  portions.  This  upper  por- 
tion was  extended  a  little  beyond  the  lower  por- 
tion of  the  section,  which  was  rabbeted  to  pro- 
vide an  acute-angled  shoulder  to  engage  a  re- 
versely-beveled shoulder  on  the  anchor. 
No.  409,469.  Pavement  Curb.  Israel  L.  Landis, 
Lancaster,  Pa.,  inventor;  patented  Aug  20, 
1889;  application  filed  Dec.  27,  1888. 

The  main  features  of  this  invention  were  the 
combination  with  a  metallic  curb  plate  of  angle 
irons  and  binding  rods. 

No.  421,235.  Pavement  and  Gutter.  Oliver  S. 
Burdett,  New  Orleans,  La.,  inventor;  pat- 
ented Feb.  11.  1890;  application  filed  July 
19,  1889. 

No.   427.648.    Street  Curbing  Block.     Scott  A. 
Webb.    Columbus,    O.,    inventor;  patented 
May  13,  1890;  application  filed  Dec.  14,  1889. 
The  block  under  this  invention  was  formed  of 
hard  burned  clay.    It  had  longitudinal  channels, 
a  projecting  guard,   and  a  projecting  neck  at 
one  end  which   fitted  into  a  correspondingly- 
shaped  socket  in  the  end  of  the  adjoining  block. 
No.  428,007.    Curbstone.    Israel  L.  Landis,  Lan- 
caster,   Pa.,    inventor;    patented    May  13, 
1890;  application  filed  Nov.  6,  1889. 
The  main  object  of  this  invention  was  to  pro- 
vide  means   for   preventing  stone   curbs  from 
settling  and  tilting.    The  stones  were  joined  to- 
gether by  a  connecting  pin  which  was  connect- 
ed to  an  anchor  rod,  the  latter  extending  hack 
into  the  earth  under  the  sidewalk  and  hooking 
over  an  anchor  block. 

No.  428,432.  Street  Curb.  Henry  H.  Wain- 
wright,  Philadelphia,  Pa.,  inventor;  patent- 
ed Miiv  20.  1890;  application  filed  Aug.  21, 
1889. 

This  invention  is  described  elsewhere  in  this 

No.  431,898.    Pavement  Curb.  Israel  L.  Landis, 
Lancaster,   Pa.,  inventor;  patented  July  8, 
1890;  application  filed  Nov.  6,  1889. 
The  chief  feature  of  this  was  the  combina- 
tion of  a  metallic  curb  plate  with  a  composition 
block.    The  plate  had  a  top  flange  and  was  se- 
cured to  the  block  by  a  rod  which  entered  the 
block. 

No.  436.821.  Metallic  F.dging  for  Lawns.  Wil- 
liam liieldiell,  Onstloton,  N.  Y.,  Inventor; 
patcntwi    Sept.    2;;,     1X90;    application  tiled 

Dee,  31,  1887. 

The  main  idea  of  this  was  to  provide  a  means 
for  separating  lawns  from  roadways.  The  edg- 
ing consisted  of  a  series  of  connected  seel  Ions 
forming  a  gutter. 

No.    142,060.    Curbing    and    flutter.      Israel  I, 
[Hindis.    Lancaster,    I 'a.,   Inventor;  patented 
I.e.    '•.   IH90;  apt. Ilea!  Ion  filed  June  5,  IX90. 
The  main  object  of  this  Invention  was  to  pro- 
vide   the   curbstones    with    metallic   caps,  thus 
preventing  the  stones  from  tilling  river. 
No.    r.<;,'p!i."..     Metallic   Curbing.     Israel    "[,.  Lin 
dls    I/ancastcr,  7'a..  Inventor;  patented  Aug. 
4,   I  Ml;  application  filed  Sept.  27.  I890. 
t'ndei    this    Invention    tin-    upper   edge    of  the 
curbing    was    tinned    Inward    to    meet    the  ad- 
laeent  sidewalk.     The  lower  cdgr>  extended  Into 
the  giound.     Metallic  flames  were  attached  un- 
der  the    <il<|ewall<   to   the   curbing   for   Hie  purpose 

of  anchoring  It. 

No  187,888,  Metallic  Curbing.  Israel  L,  T/in- 
<iim,  Lance  ter.  Pa.,  Inventor;  patented  Aug. 

IK,   I  v.|  ,   uppll.  it t  lor.   filed  Nov.   l.'l,  ISilO. 


No.  459,754.  Combined  Curb  and  Gutter.  John 
King,  Minneapolis,  Minn.,  inventor;  patent- 
ed Sept.  22,  1891;  application  filed  Feb.  19, 
1891. 

A  description  of  this  invention  is  given  above. 
No.  466,905.  Arched  Street  Crossing.  Alfred  M. 
Hewlett,  Kewanee,  111.,  inventor;  patented 
Jan.  12,  1892;  application  filed  Aug.  20,  1891. 

The  object  of  this  invention  was  to  provide  a 
crossing  for  towns  having  unpaved  streets.  The 
crossing  was  composed  of  blocks  of  brick,  stone 
or  wood,  arranged  to  form  an  arched  crossing. 
The  ends  of  the  arch  were  supported  by  angle- 
irons,  which  were  connected  by  the  rods  ex- 
tending across  the  street. 

No.  474,143.    Mold  for  Forming  Castings  for  Ce- 
ment.    Samuel  P.  McKelvey,  Chicago,  111., 
inventor;  patented  May  3,  1892;  application 
filed  July  14,  1891. 
The  object  of  this  invention  was  to  provide  a 
mold  made  in  several  parts  adapted  to  be  rap- 
idly joined  together  as  the  gutter  and  curbing 
are  made  and  so  constructed  that  various  of  the 
essential  parts  could  be  removed  before  the  ce- 
ment had  entirely  hardened  to  be  used  in  mak- 
ing another  cast,  and  which  was  capable  of  ad- 
justment to  different  heights  and  angles,  as  re- 
quired. 

No.   477,721.    Street  Curbing  Block.     Scott  A. 

Webb,    Columbus,    O.,    inventor;  patented 

June  28,  1892;  application  filed  July  16,  1891. 
These  curb  blocks  were  formed  preferably  of 
hard  burned  clay.  They  had  longitudinal  chan- 
nels and  a  tarway  leading  into  the  mouths  of 
the  channels  and  with  bevel  connecting  grooves. 
No.  488,117.    Street  Crossing.    George  W.  Doo- 

little,  Chicago,  111.,  inventor;  patented  Dec. 

13,  1892;  application  filed  Feb.  26,  1892. 
The  main  features  of  this  crossing  were  a 
U-shaped  trough  extending  across  the  street 
and  metal  plates  resting  on  the  upper  edges  of 
the  trough  at  or  about  the  level  of  the  street 
and  having  a  closely-arranged  series  of  ser- 
pentine ribs. 

No.  489,792.  Border  for  Walks.  James  E.  Chap- 
man, San  Jose,  Cal.,  inventor;  patented 
Jan.  10,  1893;  application  filed  April  25, 
1892. 

The  object  of  this  invention  was  to  provide  a 
permanent  curb  or  border  for  garden  or  other 
walks  or  paths.  The  curb  consisted  of  a  ver- 
tical portion  connected  to  a  base.  The  vertical 
portion  was  about  4  ins.  in  depth  and  the  hori- 
zontal portion  about  8  ins.  in  width.  Both  the 
inner  and  outer  surfaces  were  corrugated. 
No.  494,620.  Gutter  Tile.  George  A.  Bedgood, 
Cincinnati,  O.,  inventor;  patented  April  4, 
1893;  application  filed  Oct.  24,  1892. 

This  invention  covered  a  process  for  manu- 
facturing gutter  tiles  and  similar  conduits 
whereby  they  would  be  rendered  non-freezing. 
It  also  provided  for  the  insertion  of  metal  ties 
in  the  tiles  to  prevent  springing  or  cracking. 
The  process  of  manufacture  was  carried  out  as 
follows:  A  good  article  of  hydraulic  cement  was 
the  principal  ingredient  used.  The  cement  was 
mixed  with  sand,  water  and  salt,  substantially 
as  follows:  With  every  bushel  of  cement  was 
mixed  about  4  gals,  of  water,  adding  thereto 
sufficient  sand  to  afford  a  mass  capable  of  be- 
ing readily  molded  to  the  desired  shape;  1  lb. 
of  salt  was  incorporated  with  said  mass,  rock 
salt  being  preferred  for  this  purpose.  The  mass 
was  then  molded,  and  when  dried  was  saturat- 
ed with  crude  petroleum. 

No.  506,018.  Combined  Curb  and  Conduit.  Nels 
Sampson,  Norwood  Park,  111.,  inventor;  pat- 
ented Oct.  3,  1893;  application  filed  April  18, 
1893. 

Under  this  invention  this  combined  curb  and 
conduit  comprised  a  drain  pipe  covered  and  in- 
closed in  a  bed  of  gravel  forming  a  foundation 
for  the  curb  and  conduit  proper,  a  conduit 
proper  formed  of  artificial  stone  and  tiling  em- 
bedded in  the  artificial  stone  forming  the  curb. 
No.  508.308.    Street  Curbing.    Franklin  Haines, 

Yonkers,  N.  Y.,  inventor;  patented  Nov.  7, 

1893;  application  filed  June  28,  1893. 
This  invention  provided  for  a  combined  curb 
and  gutter  having  embedded  therein  a  flat 
metallic  bar  with  its  greatest  width  in  a  verti- 
cal plane  transversely  of  the  gutter  and  with 
the  portion  of  the  bar  within  the  curb  folded 
upon  itself  to  stand  in  a  vertical  position  within 
the  curb  portion,  the  bar  being  entirely  embed- 
ded within  the  integral  curb  and  gutter.  Pro- 
vision was  also  made  for  flat  strengthening 
bars  with  the  two  ends  bent  at  right  angles  to 
each  other;  each  portion  extending  with  its  flat 
faces  in  a  vertical  plane  across  the  gutter  and 
curb  and  entirely  embedded  therein. 
No.  510,016.    Cutter  Brick.     James  P.  Gaffney,  • 

Cumberland.    Mil.,    inventor;   patented  Dec. 

5.  1S93;  application  filed  Nov.  1,  1892. 
In  tills  gutter  brick  the  faces  formed  a  chan- 
nel; the  bottom  and  sides  of  the  face  were  curv- 
ilinear In  section.  The  base  of  the  brick  was 
Hal  and  the  sides  of  the  brick  sloped  inwardly 
from  the  face  down. 

No.   520,220.     furb  and   Pavement.     Patrick  W. 
Keardon,   Oakland,   Cal.,    Inventor;  patented 
May  22,  1 89 1 ;  application  tiled  Feb.  12.  1S92. 
This    curb,    wall    or    pavement    was   made  of 
blocks  which  consisted  of  a  core  formed  of  su- 
perposed   Mat    strips   of    wood    or    mot  it  1  coated 
with  liquid  asphalt  ami  petroleum.     The  asphalt 
body  was   compressed  about    this  core. 
No.  525,116.     Process  of  Forming  Cement  Walks. 
William  .1     Haddock    Iowa  City.  la..  Invent- 
or;  patented  Aug    2S.   1S9I:  application  tiled 
Miiv    10,  1893. 
'I'll.-  base  was  tonne. I  of  a  mixture  preferably 
of   one    part    natural    livdniiillc   cement    to  two 

parts  of  coarse  sand.    This  mixture'  was  pit  I 

and     well     compressed    by    tamping    or  other 
meant     On  this  bait  a  slight  coating  of  water 
WRi  applied   end  on   this  water  was  silted  or 
I  d    a    light,    thin    layer    of    cement  (either 


natural  or  Portland)  sufficient  to  absorb  the  I 
water  and  leave  the  cement  moist.  The  top  I 
coating  was  then  put  on.  This  top  or  upper  I 
coating  consisted  of  artificial ,  or  Portland  hy-  I 
draulic  cement  mixed  with  sand  in  the  propor-  1 
tion  substantially  of  one  volume  of  cement  to  ] 
one  volume  of  sand.  The  mass  was  then  moist-  I 
ened  by  incorporating  a  sufficient  amount  of  1 
water  to  simply  moisten  each  particle  of  cement  I 
and  sand.  The  mass  thus  formed  was  placed  I 
directly  on  the  base  and  evenly  spread  before  J 
the  thin  coating  of  cement  had  become  hard  i] 
and  was  then  united  with  the  base  and  com-  I 
pressed  by  tamping  to  an  even  surface. 
No.  534,441.  Metallic  Curbing.  Israel  L.  Lan-  i 
dis,  Chicago,  111.,  inventor;  patented  Feb.  I 
19,  1895;  application  filed  Oct.  12,  1894. 
Briefly,  this  invention  consisted  in  the  com-  I 
bination  of  the  iron  beams  which  support  the  I 
sidewalk,  supports  for  said  beams,  a  metallic  i 
curbing  secured  to  the  outer  ends  of  said  1 
beams,  and  a  sidewalk  supported  by  said  beams,  1 
its  upper  surface  being  approximately  flush  with  1 
the  upper  edge  of  the  curb. 

No.  537,047.    Metallic  Curbing.    Israel  L.  Lan-  I 
dis,  Chicago,  111.,  inventor;  patented  April  I 

9,  1895;  application  filed  April  18,  1892.  1 
This  invention  provided  for  a  metallic  curb-  I 

ing  consisting  of  an  angle  plate  adapted  to  fit  I 
over  the  upper  outer  corner  of  the  flagstones,  j 
the  flange  of  the  angle-plate  which  rests  on  the'  I 
upper  surface  of  the  stone  being  tapered  to  a  I 
thin  edge,  at  its  outer  edge. 

No.  541,181.    Highway  Crossing.    John  H.  Ring,  j 
Lowell,  Mass..  inventor;  patented  June  18,  1 
1895;  application  filed  July  9,  1894. 
This  crossing  was  composed  of  a  series  of  sec-  I 
tions  of  cast  iron,  earthenware  or  other  suitable  j 
material,  laid  end  to  end  on  the  highway  bed, 
from   one   to   the   other   gutter,    or  extending 
across  the  sidewalk.  Each  section  was  hollowed  1 
out  longitudinally  to  form  a  covered  passage,  I 
preferably  with  converging  sides.    The  top  of  / 
the  section  was  pierced  with  openings. 
No.   544,235.    Apparatus  for  Forming  Concrete 
Curbs  and  Gutters.     Samuel  P.  McKelvey,  J 
Chicago,    111.,    inventor;    patented    Aug.    6,  \ 
1895;  application  filed  March  18,  1895. 
This  invention  provided  for  a  machine  mount-  ] 
ed  on  a  carriage.    As  the  machine  advanced  the  j 
concrete  was  dumped  and  tamped  down.  ,1 
No.    546,332.      Street    Curbing.     Athelstan    O.  . 
Jones,    Zanesville,    O.,    inventor;    patented  J 
Sept.   17,   1895;   application   filed  March  9,  'I 
1895. 

This  curbing  was  made  of  blocks  oblong  in  \ 
shape  and  preferably  formed  of  hard-burned  or  1 
vitrified  clay.  The  block  was  formed  with  its  up-  j 
per   and   outer   and    lower   and   rear    corners  I 
rounded  or  beveled.    Extending  throughout  the  .1 
length  of  each  of  the  curbing  blocks  were  open-  i 
ings  or  conduits,  these  openings  being  adapted  ! 
previous  to  the  placing  of  the  blocks  in  their  „] 
final  positions  to  be  suitably  filled  with  concrete,  ] 
tar -or  other  desirable  material. 
No.    567,173.    Curb    and    Gutter.      Gustav    A.  1 
Schillinger  and  Frederick  Schillinger,  Chi-  j 
cago,  III.,  inventors;  patented  Sept.  8,  1896;  1 
application  filed  March  14,  1895. 
This  curb  and  gutter  was  composed  of  two  t 
or  more  blocks  preferably  made  of  vitrified  clay.  Ij 
Provision  was  also  made  for  conduits  for  drain-  I 
age  and  electric  wires. 

No.    580,701.    Cross    Walk    for    Streets.      Peter  j 
McMenamin,  Jersey  City,  N.  J.,   inventor;  1 
patented   April    13,    1S97;    application  filed 
Oct.  21,  1896. 
The  main  object  of  this  invention  was  to  pro- 
vide  a  metallic  wear-plate  to  protect  the  abut- 
ting edges  of  bridge  or  cross-walk  stones  used 
in  street  crossings  and  prevent  the  breaking  of 
the  edges  by  the  wheels  of  heavy  trucks  and 
other  vehicles.  J 
No.  614,587.    Concrete  Curb  and  Gutter  Work. 
Henry    H.    Wainwright,    Philadelphia,  Pa., 
inventor;  patented  Nov.   22.   189S;  applica- 
tion filed  Jan.  26.  189S. 
This  invention  is  described  above. 
No.  640.075.    Curbing.    Fred  W.  Arnold,  Cam- 
bridge, O.,  inventor;  patented  Dec.  26,  1S99; 
application  filed  Oct.  2S,  1899. 
This  curbing  consisted  of  base  and  top  sec- 
tions arranged  to  break  joint,  the  base  sections 
being  provided  with  recesses    to    receive  the 
lower  end  of  the  top  sections,  and  the  inner 
walls  of  the  recesses  of  the  base  sections  and 
the  outer  walls  of  the  top  sections  being  cor- 
rugated and  adapted  to  receive  a  binder  of  ce- 
ment. 

No.  682,462.    Floor  or  Sidewalk.    Richard  Flem- 
ing.  Corning.    O..   inventor;   patented  Sept. 

10,  1901;  application  filed  June  5,  1901. 
Under   this   invention    the   floor   or  sidewalk 

consisted    essentially    of   sections   or   blocks  of 
artificial  stone  and  longitudinal  and  transverse 
sheets  of  paper  or  other  material  extending  be- 
tween   opposite    sides    of    adjacent    sections   or  i 
blocks.     Kaeh  of  the  sections  or  blocks  consist- 
ed of  a  bottom  layer  of  crushed  stone,  on  which 
was   poured   a    mixture   of   cement   and  gravel, 
and  on  the  top  of  this  mixture  was  placed  a 
mixture  of  tine  sand  and  cement. 
No.  668.757.    Frame  for  Stone  Flags.    Robert  P.  ' 
Schlegel,  Newark.  N.  .1..  Inventor:  patented 
Feb.    26,    1901;    application    tiled    March    31.  ' 
1S9S. 

This  Invention  related  to  metallic  frames  for  | 
artificial  stone  blocks.  The  frame  consisted  es- 
sentially of  an  outer  frame,  composed  of  two 
substantially  L-shaped  sections  and  an  Inner 
frame.  In  the  construction  of  blocks  In  .accord- 
ance wllli  this  Invention  the  frames  were  laid 
upon  a  bed  of  cinders  or  other  properly  pre- 
pared bed  material  and  a  mixture  of  Portland 
Cement,  Iron-ore  tailings  and  water  was  spread 
over  the  frames  to  the  roipilro.l  thickness.  The 
blocks  were  then  cut  apart  between  the  outer 
edges  of  the  angle-Iron  frames  where  they  ud-  > 
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oined  each  other.  The  upper  surface  was  then 
jroperly  troweled  and  the  blocks  marked  off 
with  proper  tools  to  any  desired  form.  The  mix- 
ure  was  then  allowed  to  set  or  harden  in  posi- 
:ion. 

*o.  772.932.    Concrete  Walk.    George  H.  Glover, 
Sheldon,  la.,   inventor;    patented    Oct.  25, 
1904;  application  filed  July  25,  1904. 
This    invention   provided    for   a  rectangular 
'rame  preferably  of  wood,  and  an  inner  wooden 
Tame.    The  inner  frame  was  filled  with  low- 
frade  brick  laid  flatwise.    Cement  and  crushed 
itone  was  used,  preferably  to  cover  the  frames 
md  the  brick. 

Jo.  823,473.    Paving  or  Flagstone.    Solomon  W. 
Lerch,  Manasquan,  N.  J.,  inventor;  patented 
June  12,  1906;  application  filed  Aug.  31,  1905. 
This  invention  provided  for  a  flagstone  pref- 
erably  composed   of   cement   and    sand.  The 
)locks  were  rectangular  in  shape,  the  top  being 
lat  and  the  under  face  being  provided  with  a 
leries  of  longitudinal  grooves. 
Jo.  880,066.    Concrete  Sidewalk  Block.  Charles 
Deeg,    Madison,    Wis.,    inventor;  patented 
Feb.  25,  190S;  application  filed  Aug.  1,  1907. 
The  object  of  this  invention  was  to  provide  a 


sidewalk  block  designed  with  a  view  to  molding 
and  curing  the  same  under  cover  at  convenient 
localities  for  distribution  to  be  thereafter  laid 
as  the  demand  requires.  The  construction  and 
arrangement  of  the  blocks  was  such  that  in 
laving  they  interlocked  each  other. 
No.     881,700.    Reinforced     Concrete  Sidewalk. 

Francis  J.  Miller,  Detroit,  Mich.,  inventor; 

patented  March   10,   1908;   application  filed 

Nov.  16,  1907. 
A  description  of  this  invention  is  given  else- 
where in  this  article. 

No.  856.409.  Concrete  Sidewalk.  Donald  G. 
MacDonald,  Detroit.  Mich.,  inventor;  pat- 
ented June  11,  1907;  application  filed  Nov. 
19,  1906. 

This  invention  is  described  above. 
No.  910,705.    Street  Crossing.      Simon    B.  Min- 
nich,    Louisville,    Ky.,    inventor;  patented 
Jan.  26,  1909;  application  filed  May  4,  1908. 

The'  invention  provided  for  two  U-shaped  side 
irons  extending  from  end  to  end  of  the  cross- 
ing, and  in  a  parallel  relation  to  each  other. 
These  side  irons  could  be  extended  by  splicing 
to  reach  from  curb  to  curb,  or  within  a  short 
distance  of  the  curb  in  one  continuous  piece. 


The  side  irons  were  placed  parallel  to  each, 
other  and  at  the  required  distance  apart  with 
their  flanges  extending  inwardly,  and  were! 
firmly  held  together  by  the  stay-rods,  which 
passed  through  the  bolt  holes  in  the  sides.  The 
space  between  the  side  irons  was  filled  with 
concrete. 

No.    940,061.    Apparatus    for    Laying  Concrete 
Sidewalks,  Curbs,  Etc.    Ernest  L.  Ransome, 
New  York.  N.  Y.,  inventor;  patented  Nov. 
16,  1909;  application  filed  Dec.  17,  1907. 
This  invention  related  to  the  construction  of 
concrete  sidewalks,   curbs,   gutters,  pavements 
and  other   similar  structures  by   means  of  a 
traveling    mold    which    advances  progressively 
with  the  formation  of  the  work.    The  mold  was 
constructed  with   the  cross  sectional   form  of 
the  work  to  be  produced  and  was  arranged  so 
that  the  plastic  concrete  could  be  charged  or 
packed  in  the  mold  as  the  same  was  moved 
forward  progressively  with  the  formation  of  the 
work.    The'  mold  In  moving  over  the  concrete 
shapes  and  smoothes  the  same  and  leaves  the 
concrete  in  the  finished  state  and  form  which  it 
is  desired  to  give  the  sidewalk,  curb  or  other 
work  constructed. 


WATER-WORKS     AND     SEWERS  SECTION 


rhe  Sewerage  Problem  in  the  Sani- 
tary District  of  Chicago — Present 
Conditions — Proposed  Meas- 
ures of  Relief. 

(staff  article.) 

Mr.  G.  M.  Wisner,  Chief  Engineer  of  the 
Sanitary  District  of  Chicago,  recently  prepared 
l  report  on  the  present  condition  of  the  Main 
drainage  Channel  and  its  tributaries  and  rec- 
>mmended  a  line  of  action  to  correct  present 
>ad  conditions  and  to  safeguard  the  city  from 
he  insanitary  conditions  which  are  sure  to 
:ome  within  the  next  decade  unless  they  are 
inticipated  at  this  time.  The  report  is  in- 
ended  to  serve  as  a  basis  on  which  to  start 
letail  studies  and  designs.  It  is  largely  based 
lpon  the  studies  made  by  Langdon  Pearse,  As- 
listant  Engineer,  in  the  Chicago  sewage  testing 
itation.  The  following  information  is  ab- 
stracted from  Mr.  Wisner's  report  to  the 
3oard  of  Trustees : 

It  is  estimated  that  the  population  of  the 
Sanitary  District  will  have  reached  3,000,000 
>etween  the  years  1920  and  1922.  To  dilute 
he  sewage  of  3,000,000  people  will,  under  the 
itate  law,  require  10,000  cu.  ft.  of  water  per 
iecond  as  a  minimum.  It  is  questionable 
whether  this  is  sufficient  water  to  properly 
iilute  the  sewage  of  that  number  of  people, 
;ogether  with  the  large  quantity  of  manufac- 
.uring  wastes  that  are  discharged  through  the 
iewers  into  the  different  branches  of  the  Chi- 
:ago  River.  It  will  be  impossible  to  get  a 
:ontinuous  flow  of  10,000  cu.  ft.  per  second 
:hrough  the  Main  Channel  until  the  Calumet- 
Sag  Channel  is  completed.  It  is  probable  that 
t  will  be  only  a  short  time  after  the  comple- 
:ion  of  the  Calumet-Sag  Canal  when  the  pop- 
ulation will  have  reached  the  limit  for  which 
:he  dilution  method  of  sewage  disposal  will 
iuffice.  It  is,  therefore,  time  that  the  district 
:ommence  the  formation  of  its  plant  to  take 
:are  of  the  excess  population  within  the  San- 
itary District  when  it  exceeds  3,000,000  people. 
Fig.  1  shows  the  present  outfall  sewers  in  the 
Sanitary  District,  the  natural  streams,  the  pres- 
et and  proposed  canals,  and  the  proposed  set- 
tling tanks,  sprinkling  filters,  and  pumping 
stations. 

The  dilution  established  by  the  Sanitary  Dis- 
trict Act  of  1889  is  that  there  shall  be  a  flow  of 
at  least  3.3  cu.  ft.  per  second  for  every  1,000 
people  sewering  into  the  canal.  The  present 
flow  is  practically  that  minimum  figure.  The 
figures  incorporated  in  the  original  act  were 
based  on  studies  made  prior  to  that  act  by 
Rudolph  Hering.  The  data  compiled  were 
largely  from  foreign  experience,  particularly 
in  Germany.  The  figure  finally  decided  upon 
was  checked  by  observations  upon  the  dilution 
of  the  sewage  discharged  by  the  Illinois  and 
Michigan  Canal.  Later  observations  on  con- 
ditions in  this  country  and  abroad  have  con- 
firmed the  ratio  in  a  general  way,  the  es- 
tablished feeling  being  that  from  3  to  7  cu.  ft. 
per  second  flow  is  required  per  1,000  people 
sewering  in.    Many  data  have  been  secured  in 


Massachusetts,  where  conditions  of  gross 
stream  pollution  have  existed  for  many  years. 
The  question  has  always  been  considered  from 
the  standpoint  of  nuisance,  and  not  as  to 
whether  or  not  the  water  was  so  polluted  as 
to  destroy  fish  life.   The  minimum  figure  given 


in  the  Sanitary  District  Act  is  deduced  largely 
on  the  assumption  of  the  handling  of  human 
excreta  only,  and  does  not  provide  enough 
margin  for  the  present  enormous  load  of  in- 
dustrial wastes  that  are  now  being  discharged 
into  the  Chicago    River.    Neither    does  the 


Fig.  1.  Map  of  the  Sanitary  District  of  Chicago,  Showing  Present  Outfall  Sewers,  Nat- 
ural Streams,  Present  and  Proposed  Canals,  Proposed  Intercepting  Sewers,  and  Pro- 
posed Sites  of  Settling  Tanks  and  Sprinkling  Filter  Beds. 
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amount  called  for  take  account  of  effect  of 
deposits  of  sludge  in  the  river  and  canal  upon 
the  dilution  water  as  it  passes  over  this  load 
of  septic  sludge.  At  present,  during  the  sum- 
mer weather,  the  oxygen  in  the  water  of  the 
canal  is  frequently  exhausted  at  Lockport,  and 
continues  that  way  as  far  as  10  to  15  miles 
above  Lockport.  Odors  are  distinctly  notice- 
able at  Lockport  and  as  far  down  as  Joliet, 
although  they  are  as  yet  not  considered  a 
definite  nuisance.  Part  of  the  odor  noticeable 
at  present  is  due  to  the  tarry  wastes  dis- 
charged by  the  gas  works  and  tar  products 
factories  in  and  upon  the  Chicago  River. 

The  Main  Channel  shown  about  the  middle 
of  Fig.  1  is  usually  referred  to  as  the  Chi- 
cago Drainage  Canal.  When  this  canal  was 
constructed  the  flow  in  the  South  Branch  of 
the  Chicago  River  was  reversed  and  water 
from  Lake  Michigan  was  drawn  to  feed  the 
canal.  This  canal  discharges  into  the  Des- 
plaines  River  near  Lockport,  111.,  at  a  point 
about  19  miles  southwest  of  the  intersection 
of  the  canal  by  the  District  boundary  as  shown 
in  Fig.  1.  Joliet  is  about  5  miles  down  stream 
from  Lockport  on  the  Desplaines.  The  power 
dam  referred  to  is  at  the  lower  end  of  the 
canal.  About  15  miles  below  Joliet  the  Des- 
plaines joins  the  Kankakee  to  form  the  Illinois 
River. 

The  purpose  of  dilution  is  to  prevent  nuis- 
ance in  the  Chicago  River,  the  Main  Channel, 
and  the  Des  Plaines  River,  so  far  as  the  sew- 
age coming  from  the  Sanitary  District  is  con- 
cerned. It  was  thought,  when  the  canal  was 
dug,  that  if  nuisance  was  prevented  fish  could 
live  in  the  canal.  Late  investigations  show 
that  a  nuisance  may  not  occur  even  though  all 
fish  be  dead  through  a  lack  of  dissolved  oxy- 
gen. It  is  evident  that  there  should  be  from 
2%  to  6  parts  per  million  to  sustain  major  fish 
life.  The  canal  flow  during  the  summer  of 
1911  contained  less  than  1  part  per  million  of 
dissolved  oxygen.  It  is  a  matter  of  observa- 
tion that  the  water  of  the  canal  and  Chicago 
River  is  in  much  better  condition  during  the 
cold  weather  than  in  hot  weather.  In  the 
study  of  dilution  conditions  inside  the  District, 
summer  conditions  will  govern  since  1,000  cu. 
ft.  per  minute  during  summer  weather  will  not 
effect  any  more  purification  than  585  cu.  ft 
per  minute  in  the  cooler  winter  months,  as  far 
as  the  content  of  dissolved  oxygen  may  effect 
self-purification.  In  a  mixture  of  sewage  and 
water  it  has  been  found  that  the  consumption 
of  dissolved  oxygen  proceeds  much  faster  at 
the  start,  and  at  a  diminishing  rate,  until  it  is 
either  all  exhausted  in  a  very  putrescible  mix- 
ture, or  reaches  the  minimum  in  a  more  stable 
condition.  The  swift  water  below  the  Mar- 
seilles dam  on  the  Illinois  River,  about  90 
miles  from  Chicago,  aerates  the  liquid  very 
thoroughly,  and  the  oxygen  is  greedily  ab- 
sorbed. For  the  best  condition  of  the  Illinois 
River  it  is  desirable  to  keep  as  much  swift 
water  as  possible. 

The  analysis  of  the  canal  water  during  the 
last  five  months  have  shown  that  the  present 
ratio  of  dilution  is  approximately  correct  for 
the  earlier  years  of  the  life  of  this  scheme. 
However,  the  practical  exhaustion  of  the  dis- 
solved oxygen  at  the  power  house,  and  for  10 
to  15  miles  this  side  of  the  power  house,  in- 
dicates that  with  conditions  as  they  are  today 
during  the  continued  hot  spells  the  present 
ratio  is  none  too  great,  and  that  nuisance  may 
begin  to  develop  not  only  locally,  but  also  in 
Joliet.  However,  in  Joliet  the  Illinois  and 
Michigan  Canal  is  at  present  an  open,  stag- 
nant sewer,  very  much  fouler  than  the  Des 
Plaines  River  through  the  town. 

At  present  there  is  a  large  deposit  of  sludge 
in  the  forebay  of  the  power  house,  extending 
over  2  miles  north  to  the  controlling  works, 
and  into  the  rock  section.  This  is  due  to  the 
greater  cross-section  at  that  point,  and  the 
tendency  of  the  controlling  works  to  act  as 
skimming  devices,  thus  holding  back  the  set- 
tling or  rilled  suspended  matter.  In  the  rock 
section  there  is  a  little  settled  matter,  slight 
sludge  deposits  being  found  on  the  sides.  In 
the  full  si/ed  rock  section  there  is  a  sludge 
deposit  from  which  rises  at  times  a  very 
noticeable  gas  ebullition.  This  deposit  is  due 
to  the  redui  <  <\  vrlocity  in  the  large  rross-sec- 
tion.     'I  be  deposit,  generally,  seems  to  be  a 


fine  silt,  containing  a  small  amount  of  organic 
matter. 

The  specific  gravity  decreases  down-stream, 
and  the  moisture  content  increases.  The  per- 
centage of  volatile  matter  also  increases  down- 
stream. The  content  of  organic  nitrogen  also 
increases  down-stream,  indicating  that  the 
fresh  organic  matter  originally  deposited  has 
been  worked  over  and  unloaded  by  septic 
action,  and  only  the  more  solid  mineral  and 
less  digestible  organic  material  remains  be- 
hind. 

The  effect  of  the  deposits  undoubtedly  is  to 
reduce  the  efficiency  of  the  canal  by  exhaust- 
ing the  dissolved  oxygen  to  oxidize  the  prod- 
ucts of  decomposition.  In  general,  the  deposits 
reduce  the  cross-section,  and  consequently  the 
available  flow  of  the  canal.  For  these  reasons 
the  sludge  from  the  sewage  should  be  kept 
out  of  the  canal  and  river  by  the  introduction 
of  settling  tanks  as  much  as  is  practicable. 

SLUDGE. 

From  the  amount  of  suspended  matter  found 
at  the  Thirty-ninth  street  testing  station,  it  is 
estimated  that  at  present  there  is  being  dis- 
charged into  the  river  and  Main  Channel  from 
human  sources  alone  in  a  year  over  137,000 
tons  of  dry  material  in  suspension.  Of  this 
possibly  40  per  cent  may  settle.  Roughly,  this 
represents  about  640,000  cu.  yds.  of  liquid 
sludge  per  year.  Studies  made  in  Packingtown 
indicate  that  from  a  large  group  of  packing 
houses  and  the  stock  yards  comes  an  addi- 
tional amount  of  settling  suspended  matter, 
around  20  per  cent  of  that  discharged  by  the 
city  sewers.  These  figures,  however,  do  not 
take  account  of  the  material  discharged  into 
the  North  Branch  or  the  Main  Channel  by 
industrial  concerns,  nor  of  the  street  washings, 
etc.,  flushed  in  by  the  street  cleaners. 

The  disposal  of  sludge  need  not  be  so  ap- 
palling as  regards  quantity.  In  1909  the  city 
of  Chicago  disposed  of  93,268  tons  of  garbage 
at  a  cost  of  $4.42  per  ton;  1,234,192  cu.  yds. 
of  ashes  at  approximately  57  cts.  per  cu.  yd. 
The  disposal  of  sludge  should  not  be  much 
more  expensive  than  the  disposal  of  ashes  and 
rubbish.  The  sludge  at  present  deposits  wher- 
ever the  velocity  is  low  and  causes  local  nuis- 
ance, as,  for  instance,  in  the  North  and  South 
branches  at  certain  places  where  the  velocity 
is  not  sufficiently  high  to  carry  the  sludge 
along,  depositing  in  slack  water  the  heavy  sedi- 
ment first  and  then  the  lighter  sediment.  In 
this  way  deposits  as  previously  noted  have 
been  formed  in  the  canal. 

In  the  lower  3%  miles  of  the  North  Branch 
of  the  Chicago  River  large  deposits  of  sludge 
undoubtedly  have  formed.  Much  of  this  is 
due  to  manufacturing  wastes.  The  population 
draining  into  this  branch  in  1910  was  over 
700,000.  The  stream  flow  amounted  to  2  cu. 
ft.  per  second  per  1,000  population,  instead  of 
3%  cu.  ft.  as  called  for  in  the  general  scheme. 
The  dilution  capacity  of  this  branch  is  ex- 
hausted and  a  local  nuisance  already  exists. 

The  condition  of  the  South  Fork  of  the 
South  Branch  varies.  When  there  is  the  full 
pumpage  from  the  Thirty-ninth  street  pumping 
station  the  East  Arm  is  thoroughly  flushed 
out  and  odors  are  practically  eliminated  in  the 
headwaters  of  the  stream.  But  so  great  is  the 
load  of  organic  matter,  principally  from  the 
private  sewers  of  the  Stock  Yards,  that  the 
dissolved  oxygen  is  usually  reduced  50  per 
cent  in  a  distance  of  1%  miles,  the  mixture 
being  highly  putrescible.  Sludge  deposits  are 
frequent  and  noticeable. 

The  West  Arm  of  the  South  Fork  is  a  seeth- 
ing septic  tank,  the  sludge  boiling  up  and 
forming  a  heavy  brown  scum.  The  water  in 
this  arm  changes  about  once  in  two  days.  The 
remedy  suggested  is  to  settle  out  at  once  all 
the  settling  suspended  matter,  and  later  on  to 
study  the  treatment  of  the  dissolved  putres- 
cible matter. 

The  Ogden  ditch,  or  the  West  Fork  of  the 
South  Branch,  is  a  foul  slough,  receiving  the 
sewage  at  present  of  157,000  population,  with 
no  circulation  other  than  the  sewage  flow.  It 
is  only  a  question  of  lime,  with  the  increase 
of  population,  before  this  ditch  becomes  a 
serious  nuisance.  Widening  of  the  ditch,  or 
creating  a  cut  off  t<>  the  Main  Channel  from 
the  west  end  of  the  ditch,  from  a  sanitary 


standpoint,  would  prove  a  failure.  Deposit- 
ing velocities  would  ensue  and  frequent  dredg- 
ing would  be  required  to  prevent  a  nuisance. 
The  remedy  comes  only  by  extending  the  sew- 
ers from  the  Ogden  ditch  to  the  Main  Chan- 
nel. The  dry  weather  flow,  and  a  portion  of 
the  storm  flow  should  be  settled  and  perhaps 
purified.  In  the  opinion  of  Mr.  Wisner  the 
Ogden  ditch  should  be  filled  up  and  sewers 
constructed  as  above  stated. 

The  condition  of  the  main  South  Branch  is 
fairly  good.  Whatever  settling  occurs  in  this 
branch  of  the  river  is  continually  disturbed  by 
the  passage  of  large  steamers  and  tugs,  which 
tends  to  keep  the  sewage  constantly  on  the 
move.  Floating  matter,  however,  is  visible, 
particularly  around  sewer  outlets.  This  can 
only  be  prevented  by  screening  and  settling 
and  by  discharging  the  effluent  below  the 
water  surface.  It  is  absolutely  necessary  that 
the  sewerage  system  of  the  loop  district  be 
reconstructed,  as  it  is  entirely  inadequate  at 
the  present  time. 

It  is  recommended  that  a  location  be  found 
upon  which  settling  tanks  can  be  installed  for 
the  settling  of  the  sewage  so  that  the  effluent 
when  discharged  will  contain  no  offensive  un- 
sightly matter.  It  is  also  recommended  that 
this  effluent  be  discharged  into  the  South 
Branch  as  far  south  as  is  practicable.  It  is 
also  deemed  advisable  that  a  separate  system 
of  sewers  be  installed  for  this  district. 

COMPARISON  OF  AVAILABLE  METHODS  OF  PURIFI- 
CATION. 

The  duty  of  the  Sanitary  District  is  to  keep 
the  canal  in  at  least  as  good  condition  as  it  is : 
at  the  present  time  and  to  improve  it  as  far ' 
as  is  practicable.  The  two  methods  available 
are:  partial  purification  by  settling  and  thor-' 
ough  purification  by  settling,  followed  by' 
sprinkling  filters  and  secondary  settling  basins. : 
In  order  to  produce  an  equal  effect  on  the 
canal,  it  is  clear  that  a  much  greater  amount 
of  sewage  must  be  handled,  if  settled,  than  if 
the  filters  and  secondary  settling  basins  are. 
also  installed.  In  other  words,  about  four 
times  the  population  would  have  to  be  handled' 
by  settling  than  by  the  more  complete  purifi- 
cation. On  the  other  hand,  it  is  believed  that, 
the  condition  of  the  canal  and  Des  Plaines' 
River  would  show  a  somewhat  more  marked 
improvement  by  the  extended  use  of  settling 
basins  than  if  the  lesser  amount  of  sewage 
were  wholly  purified.  The  exact  degree  of  im- 
provement cannot  be  prophesied.  If  it  is  as- 
sumed that  with  the  same  amount  of  diluting 
water  available  four  times  as  much  sewage 
would  be  settled  as  completely  purified,  the 
study  of  cost  will  determine  which  is  the 
cheaper  method.  On  the  other  hand,  the  sites 
for  filters  are  decidedly  limited,  since  it  is  de- 
sirable, in  the  case  of  a  plant  of  large  size 
in  the  open,  that  it  be  located  in  a  sparsely 
settled  district.  Hence,  while  settling  tanks 
can  be  built  at  the  end  of  almost  any  sewer, 
the  sprinkling  filters  would  be  restricted  to  the 
regions  as  yet  largely  undeveloped.  Fig.  1 
gives  possible  future  locations  for  filter  sites 
and  settling  basins. 

The  two  distinct  methods  open  for  extending 
the  capacity  of  the  canal  are,  first,  by  settling 
the  sewage  of  a  large  population ;  second,  by 
settling  and  treating  on  sprinkling  filters  the 
sewage  of  a  much  smaller  population.  By  a 
judicious  combination  of  the  two  methods  it 
is  believed  that  a  most  economical  development 
can  be  secured,  when  once  the  allowable  flow 
from  Lake  Michigan  has  been  definitely  settled. 

In  any  case,  the  installation  of  settling 
basins  is  economical,  since  sedimentation  is  a 
preliminary  process  necessary  for  the  prepa- 
ration of  the  sewage  for  the  sprinkling  filter, 
or  other  finishing  treatment.  Settling  basin 
effluents  can  be  intercepted  and  delivered  to 
the  sprinkling  filter  sites  whenever  it  becomes, 
necessary  in  the  future. 

As  a  basis  for  comparative  estimates,  the 
installation  of  F.mscher  tanks  for  settling  the 
sewage  has  been  selected  for  the  larger  sewer 
districts.  The  population  has  been  estimated 
from  the  ward  divisions  and  precincts,  the 
growth  being  extended  from  1910  to  1930  at 
the  same  rate  as  the  growth  from  1900  to  1910 
The  year  1930  has  been  selected  as  a  suitable 
year  to  design  to,  since  whatever  goes  into 
service  around  1920  should  be  capable  of  scrv- 
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ing  for  ten  years  thereafter.  It  will  be  en- 
tirely possible  to  extend  this  design  to  a  date 
beyond  1930,  but  it  is  not  thought  advisable  to 
do  so  at  this  time,  for  the  reason  that  im- 
proved methods  may  be  discovered  for  the 
artificial  purification  of  sewage  that  are  un- 
known at  this  time.  For  the  purpose  of  these 
estimates  the  costs  have  been  made  on  a  per 
capita  basis.  The  tanks  taken  as  a  unit  have 
a  nominal  settling  capacity  at  a  two-hour 
period  of  about  300  galls,  per  capital  daily  and 
a  volume  available  for  sludge  storage  for  a 
period  of  six  months.  This  is  essentially  the 
same  basis  as  that  used  at  Atlanta.  Ga.,  which 
agrees  very  closely  with  the  results  obtained 
in  our  experimental  tank  and  allows  a  desir- 
able leeway  in  flows. 

In  the  design  of  the  tanks  it  is  not  recom- 
mended that  all  of  the  storm  water  sewage 
be  treated.  Practically  all  of  the  sewers  of 
Chicago  are  built  on  the  combined  plan.  Ob- 
viously it  would  be  impossible,  from  an  eco- 
nomical standpoint,  to  handle  all  of  the  sewage 
up  to  rates  of  46  cu.  ft.  per  second  per  square 
mile.  A  flow,  however,  of  20  cu.  ft.  per  second 
per  square  mile  seems  a  reasonable  figure  to 
intercept  for  treatment  This  flow  occurred  in 
1909.  only  1.6  per  cent  of  the  entire  year.  The 
average  dry  weather  flow  would  seem  to  be 
about  6  cu.  ft,  per  second  per  square  mile, 
which  occurs  over  77  per  cent  of  the  year. 

POPULATION   AND  TREATMENT. 

It  is  estimated  that  the  population  of  Chi- 
cago will  reach  3,000,000  about  the  year  1922, 
at  which  time  other  methods  of  sewage  dis- 
posal will  have  to  be  installed.  The  diluting 
capacity  of  10,000  cu.  ft  of  water  will  be 
exhausted  somewhat  earlier,  unless  the  load 
of  industrial  wastes  which  are  now  being  dis- 
charged into  the  river  and  canal  is  taken  care 
of  in  some  other  manner.  It  is,  therefore,  im- 
portant to  see  where  possible  treatment  can 
be  begun.  It  is  estimated  that  the  population 
will  be  as  follows : 

•   2  9f>0.00fl 

  3,000,000 

  3.500.000 

1940    4.100. 000 

IM2    4,200.000 

Treatment  will  have  to  be  begun  in  1922, 
and  in  1930  be  conducted  on  the  basis  equiva- 
lent to  the  complete  purification  of  the  sewage 
HE  500,000  people.  Assuming  purification  by 
sedimentation  will  effect  about  2-5  per  cent  im- 
proverr.e-.t.  the  sewage  of  2,000,000  would  have 
to  be  settled  by  1930.  If,  however,  the  process 
were  carried  further  by  sprinkling  filters,  only 
the  sewage  of  500,000  people  would  have  to  be 
treated  Table  I  shows  the  relative  improve- 
ment required  in  population  by  settling  and  by 
sprinklir.f  f.'.:ers. 

TABLE  I. — RELATIVE  IMPROVEMENT  RE- 
QUIRED IX  POPULATION  BY  SETTLING 
AND  BY  SPRINKLING  FILTERS. 

S  Population 
"3  c  •  cared  for  by 

-      ^     *a       Z  >. 


>,  -  O        -  v.  s. 

1922..  3.  00.000  217.700  3.000.000   

■M..  3.500.000  301.100  3.000.000     500,000  2.000.000 

1935..  s  >:   :  :  242.500  3.000.000  800,0003.200.000 

1940..  4.100.000  3S4.500  3,000.000  1.100,000   

1942. .  t.:J.<      .        :so  :    :  .   

The  indications  are  that  on  the  basis  of 
Hflmg  alone,  and  the  assumption  of  2-5  per 
cent  improvement  thereby,  settling  would  not 
suffice  altogether  after  year  193-5.  The  deficit 
ppwever,  would  be  very  small.  If  the  sewage 
of  the  entire  population  in  1942  was  settled, 
this  would  reduce  the  equivalent  population  in 
dilution  to  3,150,000  over  that  which  could 
be  taken  care  of  by  dilution.  It  is  not  how- 
ever, at  this  time  feasible  to  predict  what  will 
occur  with  the  consistent  removal  of  suspended 
matter.  There  will,  however,  be  a  direct  bene- 
fit and  settling  tanks  should  be  installed  and 
ononected  with  the  Calumet-Sag  Channel  and. 
**  far  as  circumstances  will  permit,  along  the 
Main  Channel  and  the  Chicago  River. 


COSTS   OF  TANKS. 

Comparative  figures  of  an  approximate  na- 
ture are  submitted  in  Table  II  on  the  different 
types  of  settling  tanks.    The  quantities  are 
based  on  the  design  used  for  Emscher  tanks 
at  Atlanta,  and  the  vertical  settling  tanks  of 
the  Dortmund  type  used  at  Gloversville,  and 
the  rectangular  straight  flow  settling  basins, 
comparatively  shallow,  as  used  at  Columbus, 
Ohio,  in  order  to  see  how  much  greater  is  the 
cost  of  the  Emscher  type  of  tank.  Excavation 
is  included  from  the  top  of  the  tank  down: 
TABLE  II. — COMPARATIVE  COSTS  OF 
TANKS. 
Nominal 

period  of  Gallons 
settling,  per  capita  Cost 
Hrs.        daily.       per  capita. 
3*  200  Jl.44 

4*  200  0.84 

8  200  0.77 

6  200  0.58 


Type  of  tank. 

Emscher   

Dortmund   

Straight  flow.. 
Straight  flow.. 


Although  the  first  cost  of  the  Emscher  type 
of  tank  is  considerably  higher  than  of  the 
others,  the  amount  of  sludge  removed  to  be 
handled  is  much  less,  and  it  is  the  opinion  of 
Mr.  Wisner  that  this  type  of  tank  is  the  most 
suitable  and  inexpensive  in  the  long  run,  when 
the  cost  of  handling  the  removed  sludge  is 
taken  into  consideration.  It  also  causes  less 
of  a  local  nuisance.  For  the  purpose  of  this 
report,  therefore,  the  Emscher  tank  has  been 
taken  as  the  desired  standard  in  estimating 
the  relative  costs  for  the  various  sized  plants 
that  are  considered: 

Plant  to  handle  population.  Cost  per  capita 

10.000  to  100,000  $1.50 

100,000  to  500,000   L40 

In  the  larger  plants,  however,  certain  allow- 
ances will  have  to  be  added  for  a  main  system 
of  distribution  and  return  conduits,  which  are 
not  required  in  the  small  units,  the  unit  dis- 
tribution and  effluent  system  being  ample.  In 
addition,  allowance  must  be  made  for  excava- 
tion from  the  ground  surface  to  the  water  line 
of  the  tanks.  Excavation  below  the  top  of 
the  tank  is  included  in  the  round  figure  per 
capita. 

Areas  Required. — From  a  study  of  the  plans 
of  various  types  of  settling  basins,  it  is  found 
that  an  allowance  should  be  made  0.5  to  1.1 
sq.  ft  per  capita  with  the  flows  to  be  expected 
in  Chicago.  For  the  Emscher  tank  of  the  de- 
sign in  mind  0.63  sq.  ft  per  capita  is  a  reason- 
able net  area,  and  an  allowance  of  1  sq.  ft 
per  capita  is  a  reasonable  gross  area  to  cover 
the  tanks  and  appurtenances,  but  not  the 
sludge  drying  or  sludge  disposal. 

Sludge  Drying  Bed. — From  a  study  of  the 
designs  abroad,  the  Atlanta  design,  and  our 
experience  at  Thirty-ninth  street  testing  sta- 
tion. I  am  satisfied  that  an  allowance  of  0.3 
sq.  ft  per  capita  net  area  is  reasonable  for 
the  sludge  drying  bed.  For  the  gross  area 
to  include  tracks,  dikes,  distribution,  etc., 
about  0.5  sq.  ft.  per  capita  is  required.  The 
cost  may  be  taken  in  round  figures  at  15  cts. 
per  capita,  including  appurtenances. 

SLUDGE  DISPOSAL, 

The  question  of  sludge  disposal  is  a  press- 
ing one.  At  present  whenever  the  Chicago 
River  is  dredged,  a  large  quantity  of  settled, 
partly  digested  organic  matter,  practically 
sludge,  is  removed  and  dumped  into  the  lake. 
By  an  Act  of  Congress  it  was  required  that 
this  material  be  carried  out  at  least  eight  miles 
into  the  lake.  Under  this  act  it  is  possible  that 
when  settling  tanks  are  constructed  the  sludge 
may  be  disposed  of  in  the  lake.  Such  a  scheme 
has  been  recommended  as  a  temporary  meas- 
ure by  the  Milwaukee  Sewerage  Commission 
in  their  report  of  April  2-5,  1911,  with  the 
proviso  that  the  dumping  be  at  least  15  miles 
from  shore.  For  a  permanent  arrangement 
this  procedure  does  not  seem  sound,  partly 
because  of  the  human  element,  the  uncer- 
tainty of  insuring  dumping  in  the  proper  spots, 
and  the  difficulty  of  doing  so  in  rough  weather. 
There  is  danger  of  polluting  the  lake  thereby 
and  the  water  supply  as  well.  Two  schemes 
at  present  are  open:  First  where  land  is  ex- 
pensive or  not  available  for  disposing  of  the 
sludge,  it  may  be  removed  by  dumping  into 
tank  boats  to  be  towed  down  the  canal  and 


•In  both  these  periods  the  sludge  storage  Is 
not  calculated  in  determining  the  nominal  period 
of  settling. 


pumped  onto  the  dry  beds.  Second,  where 
land  is  cheap  the  sludge  can  be  dried  at  the 
plant  and  then  removed  by  scow  or  other 
method.  There  are  many  available  places 
along  the  canal  where  land  can  be  acquired 
cheaply.   Old  quarries  could  be  filled. 

A  trial  on  a  large  scale  will  undoubtedly 
show  the  feasibility  of  burning  the  sludge.  To 
do  this  cheaply  thorough  drying  will  be  re- 
quired. Experiments  have  shown  that  there 
is  enough  combustible  matter  in  dry  sludge  to 
burn  the  volatile  portions.  The  remaining  ash 
can  be  used  for  filling. 

If  a  settling  plant  be  located  on  the  lake 
front  or  near  the  lake  front  it  is  possible  to 
use  thoroughly  dried  sludge  as  filling  behind 
breakwaters,  provided  the  breakwater  is  tight 
so  as  not  to  allow  the  sludge  to  escape.  It  is 
not  thought  that  a  nuisance  will  ensue.  This 
is,  however,  a  procedure  which  should  be 
avoided,  unless  the  filling  be  mixed  with  other 
harmless  material,  or  placed  above  the  water 
surface. 

The  Emscher  tank  offers  the  best  advan- 
tages, giving  a  thoroughly  digested  sludge,  in 
less  quantities  than  from  other  processes.  It 
dries  rapidly  and  is  practically  odorless.  Set- 
tling tanks  of  the  Dortmund  type  with  hopper 
bottoms  might  be  built  These  are  possibilities 
for  the  Stock  Yards  district,  as  the  fresh 
sludge  there  seems  desirable.  Judging  from 
foreign  results,  it  will  be  possible  to  dry  such 
fresh  sludge  mechanically  by  centrifugal  ma- 
chines of  the  Schafer-ter-Meer  type.  The  re- 
sults at  Frankfort-on-Main  show  that  the  per- 
centage of  moisture  can  be  reduced  from  an 
original  content  of  90  or  more  to  60  to  70  per 
cent  The  upkeep  of  the  apparatus,  however, 
is  expensive.  The  cost  per  cubic  yard  of  dried 
sludge  has  been  estimated  there  at  36  cts 
Labor  and  maintenance,  however,  is  cheaper 
abroad  than  it  is  here.  It  is  probable  that  the 
cost  in  the  United  States  would  be  more  than 
doubled. 

SLUDGE  HANDLING. 

The  sites  of  the  proposed  tanks  along  the 
North  Branch  in  many  cases  are  fairly  valu- 
able today.  Where  land  is  expensive,  it  would 
probably  be  cheaper  to  remove  the  sludge  di- 
rectly from  the  tanks  to  a  sludge  scow.  This 
would  require  pumping.  An  electrically  driven 
centrifugal  pump  could  be  mounted  on  the 
sludge  boat  to  connect  with  the  sludge  pipe 
from  the  sludge  digestion  chambers.  In  this 
way  the  sludge  could  be  readily  loaded.  At 
the  disposal  area  the  sludge  could  be  pumped 
on  shore  onto  the  drying  beds.  As  far  as 
possible,  in  this  method  of  disposal,  double 
pumping  should  be  avoided,  by  drying  the 
sludge  alongside  the  settling  tanks  in  situ,  to 
escape  the  greater  cost  of  handling  the  sludge 
in  liquid  form  and  maximum  bulk,  and  also 
to  secure  the  full  benefits  of  the  gases  con- 
tained in  the  sludge  when  drawn  from  the 
tank.  These  gases  facilitate  drying,  and  they 
would  be  partially  lost  by  successive  pumping 
The  cost  of  the  tugs  and  tank  boats  would  not 
be  excessive.  The  cost  of  handling  dried 
sludge  is  somewhat  less,  since  the  dried  ma- 
terial runs  only  one-fourth  to  one-half  the 
volume  of  the  wet  sludge.  The  sludge  taken 
from  the  drying  beds  could  be  disposed  of  di- 
rectly by  scow  or  other  methods  and  disposed 
of  at  suitable  places.  The  dried  sludge  com- 
ing from  an  Emscher  tank  which  is  serving 
280,000  people  would  cover  one  acre  •"•  ft.  deep 
per  annum.  Two  acres  per  year  would  be  a 
liberal  amount  to  cover  the  sludge  require- 
ments of  preliminary  settling  basins  and  the 
sludge  coming  from  a  sedimentation  tank  after 
the  effluent  of  the  primary  tank  had  passed 
through  the  sprinkling  filter. 

Sprinkling  Filters— Cost. — Sprinkling  filters 
are  estimated  to  average  6  ft  5  in.  in  depth 
of  crushed  stone.  In  general,  they  can  be 
built  for  about  $28,000  per  acre,  and  will 
handle  2.5  million  gals,  sewage  per  acre  per 
day.  This  is  the  equivalent  of  a  population  of 
10,000  people.  It  therefore,  means  that  the 
cost  of  the  sprinkling  filters  will  amount  to 
approximately  S2.8»'»  per  capita.  On  large 
plants  this  would  be  somewhat  reduced.  The 
incidental  cost  of  appurtenances  will  be  about 
SI. 00  per  capita,  making  a  total  of  about  $3.8" 
per  capita,  which  is  considered  reasonable  for 
first  class  construction. 
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Secondary  Settling  Basins. — In  connection 
with  sprinkling  niters  secondary  settling 
basins  will  be  required,  and  it  is  recommended 
that  the  Emscher  tank  be  used  for  this  pur- 
pose also.  Although  our  data  are  not  com- 
plete on  this,  it  is  estimated  that  the  cost  can 
be  taken  roughly  at  75  cts.  per  capita.  This 
may  be  somewhat  low,  however,  as  the  humus 
discharged  by  sprinkling  filters  varies  from 
month  to  month,  and  may  run  when  fresh 
from  1  to  4  cu.  yds.  per  mil.  gals,  when  col- 
lected in  a  shallow  basin. 

CALUMET  REGION. 

In  the  handling  of  the  Calumet  situation,  it 
is  absolutely  essential,  from  a  sanitary  stand- 
point, that  an  intercepting  sewer  be  built  from 
the  mouth  of  the  Calumet  River  to  a  point  be- 
yond the  beginning  of  the  Calumet-Sag  Chan- 
nel, so  as  to  remove  all  probability  of  any 
polluting  discharge  into  the  Calumet  River 
being  scoured  into  the  lake  during  times  of 
excessive  floods.  This  is  necessary  because 
of  the  proximity  of  the  mouth  of  the  river 
to  the  Sixty-eighth  street  crib,  and  to  the 
necessity  of  preventing  discharge  of  filth  into 
the  river  bed.  The  discharge  of  the  Calumet 
River  sometimes  amounts  to  16,000  cu.  ft.  per 
second,  and  will  empty  into  the  lake  whenever 
the  discharge  amounts  to  more  than  2,000  cu. 
ft.  per  second.  It  is  estimated  that  the  flow 
will  be  2,000  cu.  ft.  per  second  or  more,  22 
days  in  the  year.  This  would  be  a  constant 
source  of  danger  to  the  purity  of  the  water 
supply  from  the  Sixty-eighth  street  crib,  if  the 
sewage  is  allowed  to  discharge  directly  into 
the  river.  The  Calumet-Sag  Channel,  as 
stated,  is  to  have  a  capacity  of  2,000  cu.  ft. 
per  second.  It  will  have  a  cross-section  of 
1,200  sq.  ft.  through  the  rock  section,  with  a 
velocity  of  1.67  ft.  per  second;  and  a  cross- 
section  of  flow  in  earth  of  1,520  sq.  ft.  with 
a  velocity  of  1.31  ft.  per  second.  From  the 
amount  of  sediment  deposited  in  the  Main 
Channel  at  velocities  from  1  to  IV2  ft.  per 
second,  the  indications  are  that  settling  will 
occur  in  this  new  channel  unless  some  treat- 
ment be  resorted  to,  to  keep  the  solids  out  of 
the  canal.  It  is,  therefore,  essential  for  the 
maintenance  of  the  new  canal,  and  the  main- 
tenance of  the  present  canal  from  Sag  to  Joliet. 
that  the  flow  from  the  new  canal  contain  as 
much  dissolved  oxygen  as  possible,  and  as 
little  solid  matter  as  is  possible.  It  is,  there- 
fore, recommended  that  the  sewage  be  col- 
lected at  a  common  point  by  means  of  the  in- 
tercepting sewer  previously  mentioned,  and 
there  treated  by  settling  tanks  before  discharg- 
ing it  into  the  canal.  At  present  it  is  believed 
that  a  grit  chamber  with  coarse  screens  and 
sedimentation  tank  of  the  Emscher  type  would 
suffice.  This  would  remove  practically  all  of 
the  settling  suspended  matter.  At  a  later 
date  it  will  be  necessary  to  install  sprinkling 
filters  or  other  treatment  in  connection  with 
the  settling  tanks. 

CONCLUSIONS. 

Mr.  Wisner's  conclusions  and  recommenda- 
tions, after  discussing  the  various  projects 
in  detail,  follow: 

1.  The  present  scheme  of  sewage  disposal 
by  dilution  has  been  a  pronounced  success. 
When  the  canal  was  designed  it  was  not  in- 
tended that  the  crude  manufacturing  wastes 
should  be  deposited  therein,  as  they  have  been 
and  are  now  being.  Practically  nothing  was 
known  of  the  absorption  of  oxygen  from 
water  by  organic  sludges  that  deposit  on  the 
bottom  of  the  river  and  canal.  Tn  spite  of 
these  limitations  the  canal  for  12  years  has 
furnished  a  most  efficient  and  economical 
method  of  disposal  of  the  sewage  of  the  Dis- 
trict. 

2.  The  amount  of  water  available  for  dilu- 
tion, if  taken  at  10,000  cu.  ft.  per  second,  will 
be  insufficient  after  1022,  when  supplementary 
•  11.  t  lii  id'  of    .  u  ace  di  posal  will  have  to  be  in 
stalled. 

.3.    A  local  nuisance   exists    in    tltc  North 

Branch,  South  Fork  of  the  South  Branch,  and 
the  \V<  st  Fork  of  the  South  Branch.  This 
condition  can  ha  materially  improved  by  the 
installation  of  settling  tanks  to  remove  the  set- 
tling impended  matter.   These  tanks  should 

be  installed  in  the  Stock  Yards  district,  at 
certain  places  along  the  North  Branch,  and 


in  connection  with  the  sewers  now  discharging 
into  the  Ogden  ditch. 

4.  The  construction  of  settling  basins  of 
the  Emscher  type  at  various  points  as  specified 
will  improve  the  condition  of  the  canal  as  a 
whole,  as  well  as  locally.  Eventually,  around 
1930,  the  construction  of  sprinkling  filters  or 
other  methods  of  treatment,  supplementary  to 
sedimentation,  will  be  required. 

5.  The  maximum  amount  of  water  possible 
should  be  flowed  through  the  canal  at  all 
times. 

6.  The  condition  of  the  Illinois  River  is 
vastly  better  than  it  was  prior  to  the  opening 
of  the  canal.  The  river,  during  the  past  year, 
owing  to  the  lack  of  spring  floods  to  scour  it 
of  deposits  of  mud,  has  not  been  as  good  as 
it  was  for  the  previous  few  years.  With  the 
installation  of  sedimentation  plants,  and  the 
improvement  of  the  sewage  as  outlined  in  this 
report,  the  water  of  the  Illinois  River  will  be 
in  excellent  condition.  The  water  in  the  river 
should  be  kept  flowing  as  swiftly  as  possible. 
Dams  will  probably  prove  a  detriment  from 
the  standpoint  of  sanitary  conditions. 

7.  A  minimum  of  at  least  2V2  parts  per  mil- 
lion of  dissolved  oxygen  should  be  kept  in  the 
Illinois  River  below  Marseilles  at  all  times.  It 
is  desirable  that  an  amount  around  3%  to  4 
parts  per  million  be  always  present.  However, 
specific  tests  on  the  various  kinds  of  fish  are 
required  to  definitely  determine  the  amount  of 
oxygen  necessary  for  fish  life. 

8.  The  speedy  construction  of  the  Calumet- 
Sag  Channel  is  "essential  for  the  Calumet  dis- 
trict in  order  to  remove  the  danger  of  gross 
pollution  of  the  Sixty-eighth  street  crib  intake. 
It  is  also  highly  desirable,  in  order  to  improve 
the  conditions  of  the  Main  Channel  and  the 
Des  Plaines  River  by  supplying  additional  dilu- 
tion water. 

9.  The  use  of  water  today  in  Chicago  is  ex- 
cessive, and  should  be  cut  down  by  the  proper 
inspection  of  plumbing,  and  the  installation, 
on  an  extended  scale,  of  meters.  This  does 
effect  directly  the  interests  of  The  Sanitary 
District  of  Chicago,  as  the  size  of  intercepting 
sewers,  sewage  pumping  stations,  and  plants 
for  treatment,  under  the  scheme  in  consider- 
ation, is  materially  affected.  Not  only  is  the 
size  of  the  plants  and  their  design  affected,  but 
there  is  an  annual  cost  which  is  practically 
wasted  to  cover  the  pumping  of  sewage  due 
to  this  extravagant  use  of  water.  This  is  a 
direct  drain  on  the  community  without  any 
return,  as  the  water  can  be  flowed  more 
cheaplv  for  dilution  purposes  directly  through 
the  Chicago  River  and  Drainage  Canal. 

RECOMMENDATIONS. 

(1.)  Steps  should  be  taken  immediately  to 
develop  the  scheme  outlined  herein,  and  the 
details  of  the  project  which  require  the  earliest 
attention  should  be  fully  developed.  The 
Chief  Engineer  should  be  ordered  to  prepare 
plans  and  specifications  for  the  most  immediate 
projects. 

(2.)  Property  and  rights  of  way  should  be 
secured  at  once  to  cover  the  probable  sites 
required  for  the  improvements  up  to  1930. 

(3.)  Wherever  the  city  of  Chicago  under- 
takes any  new  sewer  work,  The  Sanitary  Dis- 
trict of  Chicago  should  secure  provisions  for 
settling  plants.  In  general,  such  plants  should 
be  constructed  simultaneously  with  the  sewer 
outfall. 

(4.)  The  discharge  of  industrial  wastes 
into  the  river  or  sewers  should  be  regulated 
and  kept  under  the  control  of  the  Sanitary 
District.  Present  conditions  should  be  im- 
proved as  far  as  practicable.  The  removal  of 
the  settling  suspended  matter  is  absolutely  es- 
sential. Other  treatment  may  be  required 
where  wastes  arc  harmful  to  fish  life  or  the 
dilution  scheme. 

(8.)  Sewage  disposal  plants  located  inside 
The  Sanitary  District  of  Chicago  should  be 
subject  to  the  supervision  of  the  District. 

((!.)  The  sewers  that  now  discharge  into 
that  portion  of  the  West  Fork  of  the  South 

Branch  west  of  the  collateral  channel  should 

be  extended  to  discharge  into  the  Main  Chan- 
nel, after  which  the  so-called  ()|<den  ditch 
should  be  tilled  up.  as  it  will  serve  no  useful 
purpose  If  left  open  this  ditcfa  will  be  an  ex- 
pense, a  nuisance,  and  a  breeder  of  mos- 
quitoes. 


(7.)  Intercepting  sewers  should  be  con- 
structed from  the  mouth  of  the  Calumet  River 
to  the  beginning  of  the  Calumet-Sag  Channel 
near  Wildwood. 

(8.)  Construction  of  settling  basins  of  the 
Emscher  type  should  be  included  in  the  plan 
of  the  Calumet-Sag  region.  These  should  be 
constructed  at  the  outfall  of  the  proposed  in- 
tercepting sewers  and  should  be  completed  be- 
fore the  opening  of  the  Calumet-Sag  Chan- 
nel. 

(9.)  Negotiations  should  be  started  with 
the  proper  authority  in  Indiana  to  induce  the 
municipalities  located  along  the  Calumet  wa- 
tershed to  take  immediate  steps  to  purify  the 
sewage  now  being  discharged  into  the  Calu^ 
met  River  and  thence  into  Lake  Michigan. 
Work  along  these  lines  should  be  started  at 
once  in  order  that  the  project  may  be  com- 
pleted as  soon  as  possible. 

(10.)  Intercepting  sewers  should  be  con- 
structed for  the  removal  of  the  sewage  now 
being  discharged  by  Evanston  into  Lake  Mich- 
igan. It  is  also  advisable  that  a  settling  basin 
of  the  Emscher  type  be  built  at  the  outlet  of 
this  intercepting  sewer  in  order  to  keep  the 
condition  of  the  North  Shore  Channel  as  good 
as  possible.  With  regard  to  the  towns  north 
of  Wilmette.  a  detailed  report  should  be  made 
covering  the  question  of  the  purification  of  the 
water  and  the  treatment  of  the  sewage  for  the 
various  towns  as  a  whole  and  as  units.  The 
cost  of  filtration  plants  for  the  water  supply, 
and  sewage  disposal  works,  with  their  annual 
maintenance,  should  be  compared  with  the  cost 
of  intercepting  sewers. 

(11.)  The  sanitary  condition  of  the  tribu- 
taries of  the  Illinois  River  should  be  investi- 
gated, particularly  on  account  of  the  condi- 
tions existing  in  the  industrial  towns.  The  dis- 
charge, quality  and  source  of  sewage,  both  in- 
dustrial and  human,  should  be  made  a  matter 
of  record.  Measurements  of  the  flow  and 
chemical  analyses  of  the  Illinois  River  and  its 
tributaries,  should  be  systematically  kept.  Ex- 
periments should  be  made  to  determine  the 
amount  of  oxygen  required  for  the  various 
kinds  of  fish. 

(12.)  The  emergency  use  of  hypochlorite  of 
calcium  as  a  sterilizing  agent  on  the  water  sup- 
ply coming  from  the  Sixty-eighth  St.  crib 
should  be  undertaken  at  once.  With  a  heavy 
flood  in  the  Calumet  River,  accompanied  by  a 
southerly  wind,  the  pollution  of  the  water  sup- 
ply coming  from  this  crib  is  certain.  If  pos- 
sible, the  apparatus  should  be  built  during  the 
coming  winter.  This  should  be  built  by  the 
city  of  Chicago,  in  case  the  Sanitary  District 
has  not  the  right  or  power  to  do  so.  If  this 
chemical  is  applied  properly  it  will  render  the 
water  harmless,  but  if  not  applied  pending  the 
completion  of  the  Calumet-Sag  Channel,  the 
water  from  this  crib  will  be  unsafe  at  times. 

(13.)  To  protect  the  intakes  of  the  water 
supply,  the  Federal  and  State  authorities  have 
the  right  to  prohibit  the  discharge  of  sewage 
from  vessels  inside  the  harbor  or  its  entrance. 
Regulations  should  be  established  and  rigidly 
enforced  covering  the  construction  of  tanks  to 
carry  the  refuse,  or  else  the  closets  should  be 
locked  while  the  vessels  are  within  a  min- 
imum distance  of,  say  5  miles  from  shore.  The 
Government  also  has  a  right  to  establish  a  dead 
line  around  the  intakes,  with  buoys  or  other- 
wise, to  prohibit  all  vessels  from  passing  with- 
in these  buoys,  or  zones  of  protection.  It  is 
recommended  that  the  Government  officials  be 
requested  to  establish  such  regulations. 

(14.)  In  order  to  rigidly  enforce  the  pro- 
visions of  the  Federal  statute,  and  the  con- 
tracts, made  thereunder  for  dredging  and  the 
disposal  of  spoil  in  the  lake,  action  should  be 
taken  to  prosecute  the  captains  of  all  tugs  who 
are  negligent  in  carrying  such  spoil  to  the  dis- 
tance prescribed  by  law  and  contract.  While 
this  docs  not  relieve  the  contractor  of  his 
liability,  it  does  impress  upon  the  man  in  ac- 
tive charge  of  the  work  the  necessity  of  obey- 
ing the  law.  The  promiscuous  dumping  of 
waste  materials  into  the  lake,  even  S  miles 
from  shore,  is  an  economic  loss  to  the  com- 
munity, for  if  the  material  were  saved  by 
dumping  in  shoal  water  behind  tight  bulk- 
heads it  would  create  values  many  times  in  ex- 
cess of  the  COSl  of  disposal.  This  created  land 
\oltld  be  useful  either  for  park  purposes  Of 
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»uter  harbor  construction.  It  would  also  be 
>ossible  to  carry  on  dredging  work  and  im- 
»rovements  when  it  would  be  impossible,  on 
iccount  of  storms,  to  deposit  the  excavated 
naterial  8  miles  from  shore. 

(15.)  The  water  services  in  the  city  of  Chi- 
:ago  should  be  metered. 

(16.)  In  connection  with  the  systematic 
itudy  of  the  Illinois  River,  the  operation  of 
he  Thirty-ninth  St.  testing  station  should  be 
:ontinued,  particular  study  being  given  to  the 
:xtension  of  partial  purification  by  aeration 
ind  roughing  niters.  The  laboratory  and  en- 
gineering organization  in  the  Sanitary  Depart- 
nent  are  absolutely  essential  to  the  program 
nitlined,  both  as  regards  immediate  and  future 
levelopments  in  construction,  operation  and 
maintenance. 

(17.)  It  is  recommended  that  no  munici- 
jalities  outside  The  Sanitary  District  of  Chi- 
:ago  be  allowed  to  discharge  into  the  Drain- 
ige  Canal,  or  any  of  its  tributaries,  a  putresci- 
)le  sewage;  but  if  municipalities  outside  the 
imits  of  the  Sanitary  District  desire  to  de- 
iver  a  non-putrescible  effluent  from  a  sewage 
mrification  plant  to  the  Drainage  Canal,  or  any 
jf  its  tributaries,  it  is  recommended  that  they 
De  encouraged  to  do  so. 


Zost  of  Operation  of  Four  Water  Puri- 
fication Plants  in  Philadelphia, 
Pa.,  in  1910. 

During  the  year  1910  there  were  four  water 
purification  plants  in  operation  in  Philadelphia. 
The  methods  and  the  unit  costs  of  operating 
these  filters  are  given  in  the  recent  report  of 
Mr.  Fred  C.  Dunlap,  Chief  of  the  Bureau  of 
Water  Filtration,  and  we  abstract  the  follow- 
ir~  figures : 

Upper  Roxborough  Filters. — This  station 
consists  of  a  storage  reservoir  of  147,032,000 
gals,  capacity,  giving  a  period  of  about  9.45 
days'  sedimentation,  eight  covered  filter  beds 
of  a  combined  area  of  5.6  acres  and  a  covered 
clear  water  basin  of  8,000,000  gals,  capacity. 
During  the  year  there  were  filtered  at  this 
station  an  average  of  13,884,000  gals,  per  day, 
corresponding  to  an  average  rate  of  2.479  mil. 
gals,  per  acre  per  dair.  The  cost  of  operation 
was  $3.09  per  million  gallons,  of  which  the 
laboratory  cost  was  47  cts.  per  million  gallons 
filtered.  This  includes  all  the  items  connected 
with  the  operation  of  the  station,  but  does 
not  include  the  cost  of  pumping  water  from 
the  storage  reservoir  or  sedimentation  basin 
to  the  niters. 

Comparing  the  filtered  water  and  the  water 
flowing  from  the  Upper  Roxborough  sedi- 
mentation reservoir,  the  reduction  were  as  fol- 
lows : 

Per  cent. 

Average  reduction,  turbidity   99.83 

Average  reduction,  bacteria   99.30 

Comparing  the  effluent  from  the  filters  with 
the  water  pumped  from  the  Schuylkill  river, 
the  reductions  were  as  follows  : 

Per  cent. 

Average  reduction,  turbidity   99.93 

Average  reduction,  bacteria   99.91 

The  total  number  of  runs  or  cleanings  dur- 
ing the  year  was  62,  an  average  of  7.75  runs 
to  each  filter,  the  average  time  between  scran- 
ings  being  43.44  days.  The  average  amount 
filtered  between  cleanings  was  80.63  million 
gallons  or,  115.183  million  gallons  per  acre. 

Three  methods  of  washing  were  used  dur- 
ing 1909  and  their  average  runs  were  as  fol- 
lows : 

Average 
days  each. 

Scraping  and  ejecting,  1909,  16  runs   43.7 

Brooklyn  method,  1909,  18  runs   55. -1 

Nichols  separators,  1909,  31  runs   41.(5 

and  the  cost  of  labor  and  wash  water  was 
respectively  49  cts.,  28  cts.  and  61  cts.  per 
million  gallons  of  water  filtered,  or  an  av- 
erage price  of  48  cts.  The  average  amounts 
filtered  between  runs  for  the  three  above 
methods  of  washing  were  90.2,  85.7  and  74.9 
million  gallons,  and  the  wash  water  required 
was  2,200,  1,300  and  1,200  gals,  per  million 
gallons  of  water  filtered,  respectively. 
This  year   (1910)   but  two  methods  were 


used,  i,   c,  the   Brooklyn  and  Nichols,  and 
the  results  were  as  follows  : 

Averago 
days  each. 

Brooklyn  method,  33  runs   41.55 

Nichols  separators,  29  runs   45.60 

The  cost  of  labor  and  wash  water  was  re- 
spectively 65  cts.  and  98  cts.  per  million  gal- 
lons of  water  filtered,  and  the  average  amount 
filtered  between1  cleanings  was  113.5  and  117.0 
million  gallons  per  acre.  The  wash  water 
required  was  2,144  and  2,370  gals,  per  million 
gallons  filtered,  respectively. 

The  storage  reservoir  from  which  these  fil- 
ters are  supplied  is  so  large  that  the  water 
was  subsided  for  an  average  of  9.45  days  be- 
fore going  upon  the  filters.  The  results  ob- 
tained from  this  sedimentation  are  very  good. 
The  average  turbidity  of  the  water  before 
being  stored  was  for  the  year  37,  while  the  ef- 
fluent from  the  reservoir  averaged  14. 

The  percentage  of  reduction  in  turbidity  was 
61.2  per  cent,  and  the  reduction  in  bacteria 
from  the  above  storage  was  87.54  per  cent. 
The  maximum  turbidity  of  the  raw  Schuyl- 
kill river  water  at  the  Roxborough  station 
was  950,  the  minimum  5,  and  the  average  for 
the  year  37. 

The  average  bacteria  in  the  Schuylkill  river 
at  Shawmont  location  of  the  pumping  station 
supplying  water  to  this  plant  was  77,800,  the 
minimum  3,900,  and  the  maximum  460,000. 

Lower  Roxborough  Filters. — This  station 
consists  of  a  storage  reservoir  of  12,838,000 
gals,  capacity,  giving  a  period  of  1.59  days' 
sedimentation;  five  covered  filter  beds,  hav- 
ing a  combined  area  of  2.65  acres ;  eleven  pre- 
liminary filter  tanks,  with  a  combined  area  of 
0.2586  acres,  and  a  covered  clear  water  basin 
of  3,000,000  gals,  capacity. 

During  the  year  there  were  filtered  at  this 
station  a  daily  average  of  9,362,000  gals.,  cor- 
responding to  an  average  rate  of  3.533  million 
gallons  per  acre  per  day.  The  filters  were 
operated  at  rates  between  five  and  six  million 
gallons  per  acre  per  24  hrs. 

The  cost  of  operation,  including  the  pre- 
liminary filters  but  not  including  the  cost  of 
the  wash  water,  was  $4.82  per  million  gallons 
filtered,  of  which  the  laboratory  cost  was  69.6 
cts.  per  million  gallons,  filtered. 

The  preliminary  filters  were  operated  at  an 
average  rate  of  45,220,000  gals,  per  24  hours 
per  acre,  at  a  total  cost  of  $1.23  per  million 
gallons  of  water  filtered  by  the  sand  filters. 
The  cost  of  labor  and  wash  water  was  68  cts., 
replacing  slag  and  furnishing  new  sponge  cost 
37  cts.  per  million  gallons.  The  average  tur- 
bidity of  the  applied  water  for  the  year  was 
24,  and  the  effluent  averaged  12,  the  average 
reduction  in  turbidity  being  51.4  per  cent.  The 
removal  of  bacteria  by  the  preliminary  filters 
for  the  year  averaged  41  per  cent. 

The  maximum  quantity  filtered  by  the  sand 
filters  in  one  day  was  equivalent  to  a  rate  of 
5.58  million  gallons  per  day  per  acre  in  serv- 
ice. The  filters  were  washed  for  the  entire 
year  by  the  "Brooklyn"  method.  The  total 
number  of  runs  or  washings  of  the  sand  fil- 
ters for  the  year  was  65,  an  average  of  13 
per  filter.  The  average  time  between  scrap- 
ings was  25.19  days,  and  the  average  amount 
filtered  between  cleanings  was  97.65  million 
gallons  per  acre. 

There  was  no  resanding  during  the  year. 

Comparing  the  filtered  water  and  the  ef- 
fluent from  the  preliminary  filters,  the  reduc- 
tions for  the  past  year  were  as  follows: 

Per  cent. 

Average  reduction,  turbidity   99.42 

Average  reduction,  bacteria   98.80 

In  the  following  table  a  comparison  is  made, 
showing  the  reduction  of  the  bacteria  and 
turbidity  in  the  water  received  from  the 
Schuylkill  river.  This  is  the  work  of  the  com- 
bined plant,  consisting  of  a  sedimentation  ba- 
sin (where  the  water  is  allowed  to  stand  for 
an  average  period  of  1.59  days),  preliminary 
filters  and  the  final  filters  : 

Per  cent. 

Average  reduction,  turbidity   99.81 

Average  reduction,  bacteria   99.58 

Maximum  reduction,  turbidity   100.00 

Maximum  reduction,  bacteria   100.00 

Minimum  reduction,  turbidity   98.00 

Minimum  reduction,  bacteria   9S.00 

Belmont  Filters. — The  Belmont  Filter  Sta- 


tion is  composed  of  a  sedimentation  basin  of 
70,000,000  gals,  capacity,  giving  a  period  of  1.8 
days'  sedimentation ;  preliminary  filters  con- 
sisting of  nine  filter  tanks,  having  a  capacity 
of  40,000,000  gals,  per  24  hours;  18  covered 
sand  filters,  having  a  combined  area  of  13.23 
acres,  and  a  covered  clear  water  basin  with 
a  capacity  of  16,500,000  gals. 

The  filters  are  operated  at  a  nominal  rate  of 
3,000,000  gals,  per  acre  per  24  hrs.,  and  the 
quantity  filtered  during  the  past  year  was  at 
an  average  rate  of  2.857  mil.  gals,  per  acre 
per  24  hrs. 

The  maximum  amount  of  water  filtered  in 
any  one  day  was  43,815,000  gals.,  equivalent  to 
a  rate  of  3.24  million  gallons  per  acre  per  day 
of  filters  in  service. 

The  preliminary  filters  were  started  on  Oc- 
tober 23,  1907.  They  were  operated  at  a  rate 
of  75,000,000  gals,  per  acre  per  24  hrs.  this 
year,  and  have  materially  increased  the  length 
of  runs  or  time  between  scrapings  of  the  slow 
sand  filters  without  any  decrease  in  efficiency. 

The  cost  of  operation  was  $2.86  per  million 
gallons  filtered,  which  included  the  cost  of 
preliminary  filtration  at  53  cts,  per  million 
gallons  and  the  laboratory  charge  at  24  cts. 
per  million  gallons. 

The  reduction  in  turbidity  and  bacteria  by 
the  action  of  the  preliminary  filters  was  50.14 
per  cent  and  44.5  per  cent,  respectively. 

There  were  156  runs  or  cleanings  during 
the  year ;  139  of  these  runs  were  on  filters 
cleaned  by  the  Brooklyn  method  and  17  by 
the  other  methods. 

The  average  length  of  runs  was  40.58  days, 
the  amount  filtered  between  runs  being  89,- 
130,000  gals.,'  or  118,522,000  gals,  per  acre. 

While  the  length  of  runs  and  quantity  fil- 
tered with  the  Brooklyn  method  was  not'  so 
large  as  with  the  usual  method,  it  proved 
economical  on  account  of  the  short  time  it 
was  necessary  to  have  the  bed  out  of  service, 
the  low  labor  cost  of  cleaning  and  the  saving 
in  not  having  to  replace  the  sand. 

Sixteen  filters  were  operated  for  the  entire 
year  by  the  Brooklyn  method.  The  items  of 
cost,  etc.,  in  the  process  of  cleaning  were  as 
follows : 

Number  of  runs   139 

Average  length  of  runs,  days   41.1 

Average  m.  g.  filtered  per  run   91.25 

Average  m.  g.  filtered  per  acre  per  run..  121.34 
Average  cost  of  water  to  wash  per  m.  g. 

filtered    $0-05 

Average  cost  of  labor  to  wash  and  spade 

per  m.  g.  filtered    0.44 

Total  cost  of  washing  and  spading  sand 
in  place  (water  and  labor)  per  m.  g.  fil- 
tered   0.49 

Average  gallons  water  used  to  wash  sand 

in  place  per  m.  g.  filtered   3.4S0 

One  filter  was  cleaned  by  raking,  spading 
and  ejecting  to  the  court  in  the  usual  manner 
for  the  entire  year.  The  items  of  cost,  etc., 
were  as  follows : 

Number  of  runs    9 

Average  length  of  runs,  days   'oS'So 

Average  m.  g.  filtered  per  run  

Average  m.  g.  filtered  per  acre  per  run..  116. a3 
Average  cu.  yds.  sand  scraped  per  m.  g. 

filtered    1-05 

Average  cost  to  scrape  per  m.  g.  filtered  $0.o0 
Average  cost  to  remove  per  m.  g.  filtered.  0.16 
Average  cost  to  wash  per  m.  g.  filtered..  0.0a 
Average  cost  to  scrape,  remove  and  wash 

per  m.  g.  filtered    0.71 

Average  cost  to  clean,  including  replac- 
ing sand,  per  m.  g.  filtered   0.99 

Another  filter  was  operated  during  the  year 
by  the  "Nichols  Separators"  method. 

Number  of  runs   § 

Average  length  of  runs,  days   28.04 

Average  m.  g.  filtered  per  run  2- 2« 

Average  m.  g.  filtered  per  acre  per  run...  i..S2 
Average  cost  of  labor,  scraping,  raking 

and  spading  per  m.  g  •  •  $0.28. 

Average  cost  of  washing  per  m.  g.  nl- 

tered    0.406 

Average  cost  of  water  per  m.  g.  filtered..  0.03 
Average  cost  per  m.  g.  labor,  spading, 

scraping,  washing,  water,  etc   0.  i- 

Average  gallons  water  used  to  wash  per 

m.  g.  filtered   1.9go 

Depth  of  sand  scraped  per  run   1.08 

Cu.  vds.  sand  scraped  per  m.  g.  filtered..  1.813 
Dailv  average  turbidity  of  applied  water.  11.00 
Daily  average  bacteria  in  applied  water..  18,330 

In  six  filters  a  total  of  1,430  cu.  yds.  of  sand 
were  placed  during  the  year  by  Bureau  labor 
with  the  use  of  the  Nichols  separator,  at  a 
cost  of  44  cts.  per  cu.  yd.    Comparing  the  ef- 
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fluent  from  the  Belmont  Filters  with  the  ap- 
plied water,  the  reductions  were  as  follows : 

Per  cent. 

Average  reduction,   turbidity   99.39 

Average  reduction,  bacteria   99.00 

Comparing  the  effluent  of  the  plain  sand  fil- 
ters and  the  water  from  the  Schuylkill  river, 
the  reductions  were  as  follows : 

Per  cent. 

Average  reduction,  turbidity   99.78 

Average  reduction,  bacteria   99.64 

A  Blaisdell  Filter  Washing  Machine  in- 
stalled in  1909  for  cleaning  the  preliminary 
filters  has  been  in  operation  for  the  entire 
year  and  has  been  of  great  benefit  to  the 
filters. 

Torresdale  Filters. — The  Torresdale  Filter 
Station  consists  of  sixty-five  0.75  acre  covered 
beds,  a  covered  clear  water  basin  of  50,000,000 
gals,  capacity,  preliminary  filter  plant  consist- 
ing of  120  concrete  tanks,  approximately  60x20 
ft.,  and  containing  1,140  sq.  ft.  of  filtering  sur- 
face, with  a  capacity  of  240,000,000  gals,  of 
water  per  24  hrs. ;  a  low  lift  pumping  station, 
containing  eight  40,000,000-gal.  centrifugal 
pumps ;  three  150  K.  W.  generators  and  four 
sand  washing  pumps,  with  full  complement 
of  boilers,  economizers,  mechanical  stokers, 
etc. 

The  amount  of  water  filtered  during  the 
year  was  at  a  daily  average  of  4.18  million 
gallons  per  acre  per  day. 

The  entire  cost  of  operation,  not  including 
the  expenses  of  the  low  lift  pumping  station, 
or  the  cost  of  the  wash  water,  which  are  in- 
cluded in  the  expenses  of  the  pumping  sta- 
tion, and  which  amounted  to  $2.17  per  million 
gallons  of  water  filtered,  was  at  a  rate  of 
$1.82  per  million  gallons  of  water  filtered,  mak- 
ing the  total  expense  of  pumping-  the  water 
from  the  river  and  filtering  it  $3.99  per  million 
gallons  filtered. 

Of  this  amount  $0.30  was  for  operating 
the  preliminary  filters  and  $0,186  for  the  cost 
of  the  laboratory,  per  mil.  gals,  filtered,  re- 
spectively. 

The  filters  are  operated  at  rates  approxi- 
mating 6,000,000  gals,  per  day  per  acre. 

The  maximum  amount  filtered  in  any  one 
day  was  229,000,000  gals,  equivalent  to  an  av- 
erage rate  of  4.86  million  gallons  per  acre 
per  day  for  the  area  in  service. 

The  total  number  of  runs  or  cleanings  was 
651,  an  average  of  about  ten  cleanings  per 
filter  per  year,  and  an  average  length  between 
cleanings  of  33.65  days. 

The  average  quantity  filtered  between  runs 
was  113.97  million  gallons,  equivalent  to  162.77 
million  gallons  per  acre  per  run. 

The  standard  method  of  cleaning  adopted 
for  1910  was  washing  the  sand  in  the  filters 
by  ejectors  and  Nichols  Separators,  the  cost 
of  which  was  as  follows: 


Number  of  cleanings  by  Nichols  method.  558 

Average  length  of  runs,  days   35. 19 

Average  mil.  gals,  filtered  per  run   118.28 

Average  mil.  gals,  filtered  per  acre  per 

run    144.53 

Cost  of  water  to  wash  per  mil.  gals....  JO. 01 
Cost  to  rake,  scrape  and  wash  per  mil. 

gals   0.65 

Total  cost  to  clean   0.66 

Average  gals,  water  used  to  wash  per 

mil.  gals   2,027 

Cu.  yds  scraped  per  mil.  gals,  filtered..  1.67 

Average  turbidity  of  applied  water   8.00 

Average  bacteria  In  applied  water   2,220 

At  the  beginning  of  the  year,  owing  to  the 


extreme,  long-continued  turbidity  of  the  Dela- 
ware river  water,  and  also  the  fact  that  near- 
ly all  the  filters  were  operating  at  a  compara- 
tively high  loss  of  head  when  the  turbid  con- 
dition of  the  water  occurred,  it  was  neces- 
sary, in  order  to  keep  the  filters  in  service, 
to  work  a  night  force  on  cleaning  filters  for 
some  time. 

The  filters  were  cleaned  at  this  time  in 
the  usual  manner,  by  scraping  and  ejecting 
and  washing  in  the  courts,  and  the  costs,  which 
were  naturally  high,  .are  as  follows: 


Number  of  rtinn   93 

Avenme  letiKth  of  rutin   24.46 

Average  mil    gals,  intend  jm  i   run   88.18 

Average  mil.   gals.    Uttered   per  Here  per 

run    10R.21 

Average  en.  yds    scraped  per  run   231.60 

Average  <u.   yds.  scraped   per  mil  Kills. 

filtered      2.63 

Average   <  list    to   scriipe    per    ell.    yd.  of 
■mid    »0.16 


Average  Mil  to  leinove  B.nd  wash  per  eu. 


yd.  of  sand   0.27 

Average  total  cost  per  cu.  yd.,  including 
water    0.43 

Average  total  cost  per  m.  g.  to  clean 

niters,  inc.  water   1.14 

Average  total  cost  per  m.  g.  to  clean  ni- 
ters and  replace  sand,  inc.  water   1.80 

Average  gals,  water  used  to  remove  and 
wash  per  cu.  yd.  sand   2,850 


There  is  quite  a  difference  in  cost  between 
the  two  methods,  but  this  was  due  largely  to 
the  circumstances ;  the  work  was  done  under 
emergency  conditions  continued  night  and  day 
in  extremely  bad  weather  with  turbid  water 
that  naturally  shortened  the  amount  filtered 
between  cleanings. 

The  total  cost  of  cleaning  under  emergency 
conditions  was  $1.80  per  million  gallons  fil- 
tered while  under  normal  conditions  and 
water,  the  average  cost  for  the  year  was  but 
$0.66  per  million  gallons  filtered. 

The  total  cost  of  operating  the  entire  filter 
station,  including  superintendence,  supplies, 
repairs,  cleaning,  laboratory,  pre-filters,  light- 
ing, wash  water,  but  not  the  low  service  pump- 
ing station,  during  September,  1910,  was  $1.39 
per  mil.  gals,  filtered,  of  which  $0.30  was  for 
preliminary  filtration  and  $0.16  for  the  lab- 
oratory, and  but  $0.43  was  for  cleaning  filters. 
The  water  previously  and  during  this  month 
was  good,  a  large  amount  was  filtered  between 
cleanings  and  the  cost  was  correspondingly 
low. 

To  guard  against  the  trouble  experienced  at 
the  beginning  of  the  year,  the  filters  after  No- 
vember 1st  were  cleaned  in  rotation  and  even 
with  the  water  then  applied,  they  would  have 
filtered  many  million  gallons  more  before  it 
was  necessary  to  put  them  out  of  service;  in 
other  words,  the  loss  of  head  on  all  the  filters 
was  after  that  date  kept  low,  so  that  when  the 
period  of  turbid  water  occurred  a  large  num- 
ber of  the  filters  would  not  go  out  of  serv- 
ice at  one  time. 

The  resanding  was  done  during  the  year  by 
Bureau  labor,  using  the  Nichols  Separators, 
a  total  of  13,717  cu.  yds.  were  replaced  in 
filters  at  a  cost  of  25%  cts.  per  cu.  yd. 

Comparing  the  effluent  from  the  Torres- 
dale  final  filters  with  the  water  taken  from 
the  Delaware  river,  the  reductions  were  as 
follows : 

Per  cent. 


Average  reduction,  turbidity   99.12 

Average  reduction,  bacteria   99.36 

Maximum  reduction,  turbidity   100.00 

Maximum  reduction,   bacteria   99.93 

Minimum  reduction,  turbidity   95.45 

Minimum  reduction,  bacteria   98.40 


The  Torresdale  preliminary  filters  were 
placed  in  service  on  Jan.  21,  1909,  and  since 
this  date  all  water  filtered  by  the  sand  filters 
has  passed  through  these  filters.  They  nor- 
mally filter  at  the  rate  of  80,000,000  gals,  per 
acre  per  day,  but  have  given  satisfactory  re- 
sults from  rates  of  100,000,000  gals,  per  acre 
per  day.  The  daily  average  reductions  in  tur- 
bidity and  bacteria  for  the  year  were  67.4  and 
68.5  per  cent,  respectively. 

The  average  turbidity  of  the  applied  water 
to  the  pre-filters  was  25  and  the  maximum 
260.  The  per  cent  of  wash  water  used  for 
the  year  averaged  1  per  cent  of  the  amount 
filtered. 

The  number  of  cleanings  for  the  pre-filters 
was  40,119,  an  average  of  334  cleanings  to 
each  filter,  or  about  1.1  days  between  clean- 
ings for  the  year. 

The  total  amount  prc-filtered  was  77,781 
million  gallons,  requiring  778  million  gallons 
of  wash  water. 


A  Cost  Comparison  of  Centrifugal  and 
Reciprocating  Pumps  for  Water- 
works. 

The  efficiency  and  cost  of  modern  pumping 
engines  was  discussed  in  a  paper  by  the  late 
Charles  A.  Hague,  which  was  reprinted  in 
our  issue  of  May  3,  1911,  from  the  proceed- 
ings of  the  American  Society  of  Civil  Kngi- 
nccrs.  In  this  paper  he  writes  as  follows  re- 
garding tin'  centrifugal  pump. 

Within  Hh  II  hi  I  tn  t  Whim,  Ibe  (  cut  rllugnl  pump  I* 
nn  Ideal  machine  lor  lilt  1  ■  i «  water,  wnlcli  means 
thai  II  iiiiihI  be  designed  und  constructed  for 
known  positive  coiidlt  Ions,  II'  tin-  bent  results  lire 
looked  for.  At  constant  sp  I,  lor  a  consider- 
able range  ol  eiipuclty,  iih  Is  often  found  In 
ivnlei    works,  in    foi   ii   varying  bead    Very  fre- 


quently found  in  the  Middle  West,  where  domes- 
tic and  fire  service  are  combined  in  the  same  ap- 
paratus— it  is  inefficient  and  unreliable. 

An  example  was  also  given  showing  that 
in  a  certain  case  the  economic  duty  of  a  set 
of  displacement  pumps  was  1.96  times  that 
of  centrifugal  pumps  working  under  the  same 
head.  In  the  recently  published  discussion  of 
Mr.  Hague's  paper  a  number  of  engineers 
came  to  the  defense  of  centrifugal  pumps. 
We  give  the  more  important  of  their  remarks 
below  : 

John  H.  Gregory. — The  author's  comments 
on  the  steam  turbine  and  centrifugal  pump 
are  interesting.  That  the  high-duty,  vertical, 
triple-expansion  pumping  engine,  with  its 
high  first  cost  and  great  efficiency,  is  here  to  \ 
stay,  is  hardly  to  be  questioned,  but  the 
speaker  believes,  also,  that  there  is  a  field 
for  the  less  costly  and  less  efficient  turbine- 
operated  centrifugal  pump.  It  is  probably 
safe  to  say  that,  at  present,  in  most  cases, 
preference  would  be  given  to  the  vertical, 
triple-expansion  pumping  engine,  but  it  is 
not  hard  to  conceive  of  conditions  under 
which  it  might  be  more  desirable  to  install 
the  turbine-operated  centrifugal  pump,  es- 
pecially where  the  cost  of  coal  is  very  low. 
As  bearing  on  the  cost  of  such  a  pump,  the 
following  figures,  given  to  the  speaker  by 
the  engineer  who  installed  the  work,  may  be 
of  interest:  The  unit  consists  of  a  single- 
stage  centrifugal  pump  and  a  2,500-h.p.  steam 
turbine  (operating  under  superheated  steam), 
with  a  speed  of  15,000  r.p.m. ;  and  has  a  ca- 
pacity of  18,000,000  gals,  per  24  hrs.  against  : 
a  head  of  405  ft.  The  unit  cost  was  $50,000, 
and  the  duty  developed  was  110,000,000  ft.- 
lbs.  per  1,000  lbs.  of  steam.  The  speaker  un- 
derstands that  the  unit  has  been  in  service 
about  two  years,  and  that  its  operation  has 
been  satisfactory. 

Mr.  C.  B.  Buerger. — Mr.  Hague  hardly  does 
justice  to  the  possibilities    of    the  turbine- 
driven  centrifugal  pump.    It  is  true,  as  he 
says,  that  it  has  not  established  itself  as  a  J 
competitor  on  equal  terms  with  the  high-grade 
reciprocating    engine    for   all   conditions  of 
service,  but  it  has  earned  a  sufficient  place  to  \ 
require  its  serious  consideration  for  any  par-  I 
ticular  installation,  and  in  many  cases  it  will 
be  found  that  the  turbine  pump  unit  will  show 
the  best  ultimate  economy,  when  combining 
with  the  operating  charges  the  fixed  charges 
on  the  investment. 

A  comparison  of  the  two  types  of  installa- 
tion under  the  same  conditions  of  service  will 
illustrate  this  statement.  It  is  assumed  in 
this  comparison  that  the  service,  is  such  that 
the  pumps  can  operate  at  their  full  rated  ca- 
pacity when  working,  and  against  their  rated 
pressure. 

Capacity  of  pump  =  10,000,000  gals,  per 
day;  water  pressure  =  207  ft.-  steam  pres- 
sure =  150  lbs.,  gage;  vacuum,  supplied  with 
pump. 

The  pumping  engine  is  assumed  to  be  in 
operation  80  per  cent  of  the  total  time  during 
the  year.  It  is  probable  that,  in  the  .average 
installation  of  pumping  stations,  the  delivered 
capacity  is  considerably  less  than  80  per  cent 
of  the  rated  capacity  of  the  station,  and  this 
assumption  is  somewhat  in  favor  of  the  mitnp 
with  the  higher  steam  economy  and  higher 
first  cost. 

(a)    Triple-expansion,  vertical,  single-acting 
engine ; 

48-in.  stroke;  25  rev.  per  min :  Cost,  in- 
stalled, including  foundations  and  appurte- 
nances, from  Mr.  Hague's  Table  2  =  $50,000; 
engine  floor  space  =  18X40  ft.:  engine  height 
=  40  ft. ;  engine-room  floor  space  =  38X60  ft.: 
building  height,  allowing  space  for  crane  —  53 
ft. :  building  contents  for  each  engine  ;  120,- 
000  cu.  ft.;  engine-room  cost  =  $24,000 ;  duty 
guaranteed  by  builder  =  160,000,000  it.  lbs.  per 
1,000  lbs.  of  dry  steam;  average  operating 
dutv,  assumed  at  20  per  cent  less  than  guar- 
anteed <lutv,  or  128,000,000  ft. lbs.  per  1,000 
lbs.  of  dry  steam.  (The  test  duty  would  ex- 
ceed the  guaranteed  duty  by  5  per  cent).  Dry 
steam  to  engine  per  day  =  131,000  lbs.:  allow- 
ance for  auxiliaries  and  losses  (10  per  cent) 
=  13,100    lbs.;    build  horse-power  developed 

•_'0"i;  average  boiler  horse  power  required  at 
80  per  cent  operation  =  164 ;  assumed  total 
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cost  of  steam,  allowing  for  fixed  charges  $50 
per  horse-power  per  year:  Total  steam  cost 
per  year  =  $8,200;  boiler  capacity  installed  = 
200  h.p. ;  cost  of  boiler-room  =  $6,000. 

Charges  against  engine  per  year :  Interest 
=  4  per  cent;  sinking  fund,  based  on  a  life  of 
20  years  and  a  2  per  cent  return  on  the  sink- 
ing fund  =  4  per  cent;  maintenance  and  sup- 
plies, not  including  operating  labor  =  4  per 
cent ;  total  =  12  per  cent. 

Charges  against  buildings:  Interest  =  4  per 
cent;  sinking  fund,  based  on  a  life  of  30  years 
and  2  per  cent  return  =  2  J/2  per  cent;  main- 
tenance =1  per  cent;  total  =  7^  per  cent. 

Yearly  charges  against  reciprocating  engine 
plant : 

Engine  =  12  per  cent  on  $50,000  $  6.000 

Buildings  =  7%  per  cent  on  $30,000   2,250 

Steam  charges  =   8,200 

Total   $16,450 

(b)  Compare  with  a  turbine  pump  unit  in- 
stallation of  the  Delaval  type,  of  the  same 
size,  and  running  under  the  same  conditions : 
Cost,  installed  with  appurtenances  =  $20,000  ; 
floor  plan  =  15X25  ft.;  height  of  pump  =  10 


ft.;  building  space  =  27X37  ft.;  building 
height  =  25  ft. ;  engine-room  contents  =  25,000 
cu.  ft. ;  engine-room  cost  =  $5,000  ;  duty  guar- 
anteed by  builder  =  100,000,000  f t.-lbs.  per 
1,000  lbs.  of  dry  steam;  average  operating 
duty,  assumed  at  20  per  cent  less  than  the 
guaranteed  duty,  or  '80,000,000  ft.-lbs.  per 
1,000  lbs.  of  dry  steam;  dry  steam  per  day  of 
full  operation  —  215,000  lbs.;  corresponding 
boiler  capacity  =  298  h.p. ;  allowance  for  aux- 
iliaries and  losses  =  10  per  cent;  total  boiler 
capacity  developed  for  full  operation  =  328 
h.p. ;  average  boiler  capacity  developed  on  80 
per  cent  basis  =  262  h.p. ;  yearly  steam  charges 
at  $50  per  h.p.  =  $13,120 ;  boiler  capacity  in- 
stalled =450  h.  p.;  boiler-room  cost  =  $9,000. 
Yearly  charges  against  turbine  plant : 

Pump  unit  =  12  per  cent  on  $20,000  $  2,400 

Building  charges  =  7%  per  cent  on  $14,000  1,050 
Steam  charges  =   13,120 

Total   $16,570 

These  figures  seem  to  indicate  that  the  more 
economical  type  of  turbine  centrifugal  pump 
can  sometimes  meet  the  high-grade  recipro- 
cating pump.    It  is  not  possible  to  draw  any 


general  conclusion,  however,  from  such  a  par- 
ticular example. 

George  A.  Orrok. — A  word  must  be  spoken 
for  the  turbine-driven  centrifugal  pump, 
which  is  commencing  to  come  into  vogue.  The 
capacity  of  the  pump  the  speaker  has  in  mind 
was  1,000  gals,  per  min.  (1,440,000  gals,  per 
24  hrs.)  against  a  head  of  700  ft.  Its  guaran- 
teed efficiency  was  65  per  cent.  Under  serv- 
ice conditions,  an  efficiency  of  68  per  cent  was 
obtained.  The  pump  was  driven  by  a  tur- 
bine, running  non-condensing,  at  1,650  rev.  per 
min.  The  turbine  used  about  33  lbs.  of  steam 
per  b.h.p.  The  duty  per  1,000  lbs.  of  steam 
was  about  40,000,000  ft.-lbs. 

With  careful  design  and  good  construction, 
the  centrifugal  pump  will  develop  an  efficiency 
as  high  as  75  or  80  per  cent,  say  78  per  cent, 
as  a  fair  limit,  with  speeds  far  turbine  drive 
of  from  2,000  to  2,500  r.p.m.  A  well-designed 
condensing  turbine,  at  these  speeds  and  in 
the  sizes  from  500  to  2,000  b.h.p.,  should  de 
velop  1  b.h.p.  for  9  lbs.  of  steam  or  less,  and 
the  duty  of  such  an  outfit  would  be  about 
170,000,000  ft.-lbs.  per  1,000  lbs.  of  steam. 
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Irrigation  in  the  Philippine  Islands. 

Contributed  by  H.  B.  Kirkpatrick,  Chattanooga, 
Tenn.,  formerly  Chief  of  Irrigation  Division, 
Bureau  of  Public  Works,  Government  of  the 
Philippine  Islands. 

The  Philippine  group,  lying  between  meridi- 
ans 116°  40'  and  126°  34'  east  and  between 
parallels  4°  40'  and  21°  10'  north,  comprises 
upwards  of  3,100  islands.  In  1903  3,141  islands 
showing  above  high  tide  had  been  recorded, 
and  1,668  of  these  had  been  listed  by  name. 
From  the  best  available  information  the  total 
area  of  the  group  is  115,026  square  miles. 
There  are  eleven  islands  of  importance — name- 
ly: Luzon,  40,969  square  miles;  Mindanao, 
36,292  square  miles ;  Samar,  5,031  square 
miles ;  Negros,  4,881  square  miles ;  Panay, 
4,611  square  miles;  Palawan,  4,027  square 
miles;  Mindoro,  3,851  square  miles;  Leyte, 
2,722  square  miles ;  Cebu,  1,762  square  miles ; 
Bohol,  1,441  square  miles ;  and  Masbate,  1,236 
square  miles. 

The  population  according  to  the  census  of 
1903  was  7,635,426.  Of  this  number  6,987,686 
enjoyed  a  considerable  degree  of  civilization, 
while  the  remainder,  647,740,  were  classified  as 
wild  tribes.    Of  the  civilized  population,  99.2 


The  greater  part  of  the  islands  are  distinctly 
tropical,  but  in  localities  above  5,000  ft.  in  ele- 
vation the  climate  is  very  much  like  that  of 
the  temperate  zone.  There  are  two  distinct 
seasons,  the  rainy  or  wet  season  and  the  dry 
season.  The  commencement  and  duration  of 
these  seasons  varies  in  different  parts  of  the 
islands  as  they  are  affected  by  the  mountain 
ranges  and  exposure  to  the  prevailing  winds. 

In  general  the  country  is  roughl  being  made 
up  of  ranges  of  hills  with  fertile  valleys  lying 
in  between.  Small  streams  of  no  great  length 
run  from  these  valleys  to  the  sea.  On  account 
of  the  intensity  of  tropical  storms  and  the 
short  length  of  these  streams  they  are  subject 
to  great  variation  in  flow.  There  are  eight 
rivers  of  some  magnitude,  varying  in  mini- 
mum flow  from  500  cu.  ft.  per  second  to  about 
3,000  cu.  ft.  per  second.  As  an  example,  the 
Agno  River  may  be  cited.  This  river  has  a 
minimum  flow  of  about  500  cu.  ft.  per  second 
and  in  a  very  severe  storm  the  flow  was  esti- 
mated to  be  280,000  cu.  ft.  per  second. 

The  distinct  seasons  are  the  prime  reason 
for  irrigation.  In  central  Luzon  the  rains  be- 
gin about  the  first  of  June  and  after  the  first 
of  November  there  is  little  if  any  rain.  From 
January  to  June  there  is  no  rain  whatever. 


Fig.  1 — View  Showing  the  Phillppino  Method  of  Excavating   Irrigation  Canals;  San 

guel,  Tarlac,  Project. 


Ml- 


per  cent  were  native  born.  Of  the  eight-tenths 
of  1  per  cent  of  foreign  born,  75  per  cent  were 
Chinese  and  15  per  cent  were  born  in  the 
United  States. 


This  makes  it  very  difficult  to  raise  crops  in 
the  dry  season  and  the  uncertainty  of  the  end 
of  the  rainy  season  often  brings  about  a  par- 
tial loss  of  rainy  season  crops.   In  the  case  of 


rice,  which  is  the  principal  rainy  season  crop, 
there  is  another  difficulty.  There  may  be  a 
drouth  of  three  or  four  weeks  at  the  begin- 
ning of  the  rainy  season.    This  delays  plant- 


Fig.  3- 


-Spanish  Irrigation  Dam,  Philippine 
Islands. 


ing  and  runs  the  crop  over  into  the  dry  season 
with  a  very  considerable  loss  in  the  crop 
With  controlled  irrigation  two  crops  can  be 
grown  each  year  with  very  little  loss  from  in- 
sects. 

Beyond  a  doubt  irrigation  has  been  prac- 
ticed in  the  islands  for  over  two  hundred 
years  and  there  is  considerable  evidence  that 
when  the  Spaniards  came  to  the  islands  the 
natives  were  using  rude  irrigation  systems 
The  work  done  by  the  uncivilized  Igorots  in 
bringing  water  to  their  mountain  side  rice 
paddies  is  good  evidence  that  the  practice 
dates  back  to  before  the  arrival  of  the  Span- 
iards. Also  the  fact  that  the  people  traded 
with  the  Chinese  long  before  the  Spaniards 
came  is  evidence  that  they  knew  about  irriga- 
tion, for  the  Chinese  have  irrigated  their  crops 
for  thousands  of  years. 

Rice  is  the  principal  irrigated  crop  of  the 
islands  and  it  is  the  principal  food  of  the 
Filipino.  This  crop  requires  a  great  deal  of 
water  and  the  water  must  be  supplied  at  the 
proper  time  if  the  best  results  are  to  be  ob- 
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tained.  The  Filipino  cannot  plow  his  rice 
field  until  it  has  been  soaked  with  water.  The 
planting  is  all  done  in  the  water  and  water  is 
required  throughout  growth  till  the  grain  is 
formed.  Other  irrigated  crops  are  mongos  (a 
sort  of  a  ground  pea),  forage  crops,  hemp  and 
tobacco. 

The  Spanish  Friars  acquired  large  holdings 
in  the  islands  and  their  main  crop  was  rice. 


They  constructed  irrigation  systems  with  per- 
manent structures  and  helped  the  natives  to  do 
the  same.  In  Cavite  province  there  are  sev- 
eral miles  of  tunnels  in  one  single  system.  In 
that  province  there  are  more  than  fifty  dams, 
large  and  small,  built  of  volcanic  tuff.  Some 
of  these  dams  are  over  a  hundred  years  old. 
From  about  1880  to  the  outbreak  of  the  insur- 
rection a  great  deal  of  irrigation  development 
was  undertaken.  In  opening  up  an  unfinished 
tunnel  on  one  of  the  friar  estates,  tools  were 
found  in  the  heading  just  as  the  workmen  had 
left  them  ten  years  before,  which  shows  how 
abruptly  the  work  had  been  stopped. 

Besides  the  systems  built  by  the  Friars  there 
are  throughout  the  islands,  and  especially  in 
Luzon,  a  large  number  of  more  or  less  efficient 
systems  built  by  the  Filipinos.  Some  have 
dams  of  brush  and  rock  that  are  replaced 
after  every  flood.  Other  have  dams  of  brick 
and  stone  with  good  head  gates  to  control  the 
water.  Some  systems  take  water  at  all  stages 
of  the  river  and  others  only  at  flood  stages. 
But  whatever  the  nature  of  the  systems,  they 
are  appreciated  and  used  and  are  held  as  very 
valuable  property.  Some  very  serious  contro- 
versies have  taken  place  over  the  distribution 
of  the  water  supplied  by  these  systems.  There 
arc  records  of  hand  to  hand  battles  with  bolos 
where  men  were  killed  fighting  for  their  share 
of  the  water.  In  studying  the  question  of  irri- 
gation in  the  Philippines,  one  soon  sees  that 
the  Filipino  is  well  aware  of  the  value  of  irri- 
gation as  an  aid  to  agriculture  and  that  he  un- 
derstands the  greater  value  of  well  controlled 
irrigation. 

For  a  number  of  years  after  the  formation 
of  the  civil  government  by  the  United  States 
nothing  more  than  casual  attention  was  paid  by 
the  insular  government  to  the  irrigation  needs 
of  the  country.  In  time,  however,  a  strong 
sentiment  grew  up  in  favor  of  government  aid 
for  irrigation  projects.  In  1007  a  small  appro- 
priation was  made  "for  the  construction  and 
maintenance  of  irrigation  plants  and  systems 
in  the  provinces,  subject  to  allotment  and  reg- 
ulation as  to  the  use  of  water  and  the  charge 
therefore  by  the  secretary  of  commerce  and 
police."  The  Division  of  Irrigation  was  formed 
in  the  Fill r'-.in  of  Public  Works  early  in  1008 
and  by  July  1  of  that  year  the  nucleus  of  an 
irrigation  force  had  been  organized. 

'I  be  first  work  of  the  government  was  to 

investigate  such  projects  as  had  already  been 
brought  Jo  its  notice.  All  of  the  provincial 
authorities,  v. '  i '    requested  to  send  in  report! 

concerning  systems  which  needed  repairing  or 


rebuilding  and  concerning  feasible  new  proj- 
ects. A  hydrographic  branch  was  organized 
and  work  was  begun  on  the  collection  of  data 
on  the  flow  of  the  more  important  rivers.  The 
government  had  taken  over  the  Spanish 
weather  bureau  and  reliable  meteorological 
records  covering  a  long  period  were  available. 

The  work  of  the  Irrigation  Division,  in 
detail,  was  not  much  different  from  that  done 


on  similar  work  in  the  United  States.  Topo- 
graphic surveys  were  made,  rivers  gauged,  soil 
investigations  undertaken  to  make  sure  that 
the  land  would  grow  crops  under  irrigation, 
and  plans  and  reports  were  prepared  and  pre- 
sented to  the  Irrigation  Committee  which  had 
been  given  charge  of  the  funds. 

A  serious  obstacle  was  met  with  early  in 
the  work.  The  government  appropriations 
were  made  with  the  proviso  that  the  money 
should  be  repaid  by  the  benefited  land-owners. 
There  was  no  adequate  legislation  covering 
this  point  and  except  in  a  couple  of  very 


favorable  cases  a  reasonable  guarantee  could 
not  In  sei  ured.  On  most  of  the  projects  the 
holdings  were  very  small  and  the  large  num- 
ber of  land  owners  to  be  dealt  with  coupled 
With   the    fact    that    few   of   them   hail  titles 

which  the  government  could  accept  made  it 


impossible  to  secure  guarantees.  Expert  as- 
sistance was  secured  from  the  states  through 
the  Reclamation  Service  and  an  irrigation  law 
was  prepared  and  presented  to  the  legislature. 
As  usual  with  legislation  of  this  character  the 
law  dragged  through  several  sessions  without 
being  passed.  The  bill  failed  by  three  votes 
this  spring  and  the  work  of  the  Irrigation 
Division  will  have  to  wait  another  year  before 
any  real  progress  can  be  made.  The  authori- 
ties, however,  are  going  forward  with  investi- 
gations and  are  preparing  plans  so  that  the 
work  can  be  pushed  as  soon  as  there  is  an 
adequate  law. 

Engineering  details  are  somewhat  out  of 
place  in  a  paper  of  this  kind  but  a  few  will 
be  given.  One  of  the  projects  undertaken  was 
the  San  Miguel,  Tarlac,  Project.  This  cov- 
ered about  5000  hectares  of  land  belonging  to 
the  Compania  General  de  Tobacos  de  Fil- 
ipinas.  This  company  entered  into  an  agreement 
to  repay  the  cost  of  the  project  in  yearly  pay- 
ments. The  government  advanced  the  funds, 
built  the  system  and  was  to  control  it  until 
the  entire  cost  was  repaid.  The  main  canal 
and  main  lateral  canals  were  built  by  the  gov- 
ernment and  the  sub-laterals  were  to  be  built 
by  the  company.  The  main  canal  was  de- 
signed to  carry  6  cubic  meters  (210  cu.  ft.) 
per  second.  There  were  no  striking  features 
to  the  project  other  than  the  large  number  of 
falls  necessary  to  overcome  the  rapid  fall  of 
the  ground.  These  falls  were  built  of  concrete 
and  where  necessary  served  as  foundations 
for  bridges  crossing  the  canal.  At  one  point, 
the  fall  in  the  canal  was  used  as  a  power 
plant  to  generate  about  100  h.p.  Along  the 
bank  of  the  canal  a  roadway  10  ft.  wide  was 
built  and  it  was  proposed  to  build  a  tramway 
on  this  embankment.  The  contract  price  for 
excavation  was  21%  cts.  per  cubic  meter 
(about  16%  cts.  per  cu.  yd.),  and  the  work 
was  all  done  by  hand.  The  illustrations  show 
the  Filipino  method  of  doing  this  work.  A 
settling  basin  was  provided  to  remove  sand 
from  the  water  and  was  so  located  that  it 
could  be  flushed  with  water  from  the  canal. 

The  project  will  serve  as  a  good  example  to 
the  neighboring  provinces  and  there  is  no 
doubt  that  the  Filipinos  will  show  greater 
interest  in  the  work  of  the  government  and 
will  take  more  kindly  to  the  idea  of  guaran- 
teeing the  cost  of  similar  work  which  will 


benefit  their  lands.  Their  attitude  hitherto 
has  been  that  the  government  should  do  the 
work  gratis.  Time  will  bring  a  change  and 
as  their  land  titles  arc  approved  bv  the  courts 
thc\  will  lie  more  willing  to  undertake  the 
expense  of  Mnproving  then  lands      Today  the 
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islands  import  upwards  of  $5,000,000  worth  of 
rice,  but  the  time  is  surely  coining  when  they 
will  export  rice  to  Japan  and  China. 


Design  and  Construction  of  Drainage 
Works  for  Tidal  Marsh  Reclama- 
tion.* 

LEVEES. 

With  due  allowance  for  existing  physical 
conditions,  levees  should  be  located  well  back 
from  the  shore  line.  There  is  usually  along 
tidal  shores  a  fairly  well-defined  zone  where 
the  marsh  has  been  -built  highest  and  where 
the  deposit  of  new  material  is  thickest  and 
firmest.  This  should  generally  be  the  site 
of  the  levee,  having  in  mind  also  the  sjreat 
value  of  a  wide  foreshore  for  the  protection 
it  affords  to  the  levee. 

The  foreshore  should  not  be  less  than  100 
ft.  wide  and  preferably  much  more,  and  its 
rapid  building  up  by  tidal  deposit  should  be 
assisted,  when  necessary,  by  the  building  of 
groynes  or  by  the  spread  of  vegetation.  In- 
stances are  numerous  where  the  foreshore  is 
so  high  that  ordinary  high  tide  does  not  reach 


ordinary  high  water  would  make  an  idea! 
protection.  Such  blocks  would  weif>h  be- 
tween 500  and  COO  lbs.,  could  be  made  at 
the  most  favorable  location,  and  after  the 
newly-made  levee  had  settled  and  solidified 
could  be  placed  on  the  slope  from  a  scow. 
This  protection  would  circumvent  all  the  evils 
which  have  been  mentioned,  would  intercept 
considerable  seepage,  and  its  cost  would  be 
moderate.  The  top  of  the  levee  should  be 
from  ll/2  to  4  ft.,  depending  upon"  exposure 
to  severe  storm  tides  or  the  height  of  fresh- 
ets, above  the  highest  known  high  water. 
Only  in  exceptional  cases  should  the  top 
width  be  made  less  than  5  ft. 

The  slopes  will  vary  somewhat  with  the 
material,  the  exposure,  and  the  method  of 
protection.  In  no  case  should  the  inner  slope 
be  steeper  than  will  take  a  good  stand  of 
grass  and  one  that  can  be  mowed  over  with 
a  machine ;  such  slope  is  probably  about  2 
horizontal  to  1  vertical.  The  outer  slope,  un- 
less protected,  should  be  made  very  flat,  for 
the  certain  effect  of  high  waves  and  heavy 
swells  is  to  batter  down  a  steep  bank  and 
cause  it  to  assume  the  slope  and  conditions 
of  a  natural  beach.     Waves  can  be  "tired 


the  proper  allowances  to  be  made  for  the 
combined  effects  of  waste,  shrinkage  of  the 
material  in  a  levee,  and  settlement  beneath 
the  base.  The  allowance  should  vary  with  the 
character  of  the  material,  the  method  of  con- 
struction, and  the  nature  of  the  marsh,  but 
will  seldom  amount  to  less  than  40  per  cent 
of  the  material  as  measured  in  excavation,  and 
may  amount  to  80  per  cent  or  more.  It  is 
probable  that  15  to  20  per  cent  should  be 
added  to  the  height  for  shrinkage  in  the  levee 
if  made  of  clay-silt,  and  25  to  30  per  cent  if 
composed  of  muck. 

The  site  should  be  cleared  of  all  vegeta- 
tion, stumps,  logs,  or  anything  of  a  perish- 
able nature,  and  longitudinally  furrowed  or 
ditched  to  secure  an  intimate  bond  with  the 
subsoil.  If  the  base  can  be  deepened  (which 
is  usually  not  possible)  to  a  firm,  impervious 
stratum,  the  stability  and  worth  of  the  levee 
are  greatly  increased.  A  line  of  sheet  piling 
or  a  thin  concrete  core  wall  is  of  great  serv- 
ice in  cutting  off  seepage  and  preventing  the 
operation  of  burrowing  animals. 

After  the  levee  has  been  built  and  suffi- 
ciently dried  out  and  weathered,  the  slopes 
should  be  trimmed  and  seeded.  A  grass  suited 
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Fig.  1 — The  Periods  that  Sluices  Play,  the  Necessary  Clear  Openings  of  Sluices  and  the  Minimum  Bottom  Widths  of  Main  Ditches  for 

Draining  Marsh  Lands. 


the  levee  at  all.  Such  levees,  provided  no 
holes  or  depressions  containing  stagnant  wa- 
ter are  left  on  either  side,  are  practically  ex- 
empt from  the  operation  of  burrowing  ani- 
mals and  the  expense  of  artificial  protection 
is  avoided. 

Where  the  sweep  of  currents  and  waves 
comes  against  a  levee,  artificial  protection  is 
indispensable.  All  the  systems  in  common  use 
have  serious  defects.  Brush  and  wood  are 
light,  fragile,  and  short  lived;  riprap  is  often 
expensive,  nor  does  it  wholly  prevent  the 
burrowing  of  animals  and  the  washing  away 
of  the  fine  material  beneath  it;  paving  is  also 
expensive  and  unless  the  blocks  are  of  large 
size  and  suitably  backed  is  unequal  to  the 
requirements. 

In  this  extremity  it  is  believed  that  con- 
crete blocks  about  3  ft.  square  and  5  ins. 
thick  covering  the  slope  from  the  toe  to  above 

•Extract  from  Bulletin  240,  Office  of  Experi- 
ment Stations,  Washington,  D.  C,  by  George 
M.  Warren,  Drainage  Engineer. 


out,"  but  the  power  of  their  sweep  against 
a  near-vertical  face  is  tremendous.  It  has  in- 
variably been  found  that  a  slope  is  ultimately 
established  up  which  the  waves  climb,  come 
to  rest  through  loss  of  inertia  by  friction  and 
gravity,  and  recede  with  diminished  velocity 
and  lessened  destructive  capacity.  This  nat- 
ural slope  in  a  silt-clay  mud  exposed  to  mod- 
erate wave  action  is  about  3  to  1.  With  ar> 
increased  percentage  of  sand  and  stronger 
waves  this  slope  may  become  4  or  5  to 
1,  and  pure  sand  may  be  laid  by  severe  storms 
as  flat  as  6  to  1,  or  even  10  te  l. 

With  the  improvements  which  have  been 
made  in  dredging  machinery,  dredges  afford 
the  only  practicable  method  of  levee  con- 
struction in  tidal  marshes,  excepting  the  work 
be  of  very  limited  extent  and  the  conditions 
unusual.  Some  form  of  floating  dredge  is 
best  suited  to  the  work,  and  the  boom  should 
be  of  such  length  that  a  berm  of  not  less 
than  10  ft.  can  be  left  along  the  outer  toe. 

No  specific  directions  can  be  given  as  to 


to  the  latitude  and  which  forms  a  thick,  tough 
sod  should  be  used.  There  are  numerous  soil- 
binding  grasses,  but  Bermuda  grass  and  couch 
grass  are  two  of  the  best,  the  former  being 
used  in  the  South  and  the  latter  in  the  North. 
Redtop,  white  clover,  and  blue  grass  are  also 
extensively  used.  Beach  or  marram  grass  is 
the  most  used  of  the  sand-binding  grasses. 

DITCHES   AND  SLUICES. 

There  is  probably  very  little  tidal  marsh  in 
the  United  States  so  high  or  so  favorably 
situated  that  successful  gravity  drainage  ulti- 
mately will  not  call  into  requisition  every  ar- 
tifice of  the  engineer  in  reducing  the  ditch 
water  to  the  lowest  possible  level.  It  is  neces- 
sary that  storm  water  and  seepage  should  be 
intercepted  by  the  ditches  and  delivered 
promptly  to  trie  sluices,  and  that  there  should 
be  adequate  storage  capacity  to  hold  the  un- 
discharged drainage  at  times  of  excessive  pre- 
cipitation or_  intermittent  sluice  action  by  rea- 
son of  continued  high  tides. 

To  accomplish  these  ends  there  must  be 
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large  storage  facilities  as  near  the  sluice  as 
possible,  and  the  lateral  ditches,  especially 
those  far  from  the  sluice,  should  be  designed 
as  carriers  rather  than  storage  ditches.  This 
arrangement  places  the  accumulated  drainage 
where  it  is  discharged  quickly ;  the  head-neces 
sary  to  move  water  to  the  sluice  is  reduced 
to  a  minimum  and  the  discharge  head  of  the 
sluice  correspondingly  increased.  The  small 
lateral  ditches  then  become  real  drains  and 
continue  their  flow  toward  the  reservoir  or 
storage  basin  for  a  long  time  after  the  gates 
have  closed. 

All  ditches  should  be  designed  to  reduce 
the  friction  head  to  a  minimum.  They  should 
be  on  direct  lines,  free  from  obstructions  and 
vegetation.  The  quotient  rising  from  dividing 
the  cross  sectional  area  of  flow  by  the  wetted 
perimeter  or  rubbed  surface  should  be  as  near 
a  maximum  as  possible.  This  condition  is 
geometrically  complied  with  when  the  form 
is  semicircular  and  the  flow  line  on  the  di- 
ameter. Howver,  in  practice  such  form  would 
be  impracticable  and  rectangular  or  trape- 
zodial  sections  are  necessary.  The  most  effi- 
cient width  is  twice  the  depth,  but  since  velo- 
cities vary  not  directly  but  approximately  as 
the  square  root  of  the  depths,  the  efficiency 
is  not  materially  lessened  if  the  width  is 
made  three  or  four  times  the  depth. 

From  a  consideration  of  numerous  marshes 
and  a  study  of  rainfall  statistics  covering  both 
the  Atlantic  and  Pacific  coasts,  it  would  seem 
that  ditches  and  sluices  capable  of  caring  for 
the  run-off  of  a  3-in.  rainfall  in  24  hrs.  over 
the  entire  drainage  area  would  be  fulfilling 
the  conditions  of  an  adequate  yet  not  too 
costly  design.  With  such  a  rainfall,  actual 
measurements  of  run-off,  which  are  confirmed 
by  the  known  gravitational  space  of  marsh 
soils,  show  that  provision  must  be  made  for 
the  removal  of  %  in.  per  day  over  the  entire 
area.  This  run-off  amounts  to  2,722  cu.  ft. 
per  acre  per  day,  but  in  view  of  the  occasional 
failure  of  sluices  to  play,  it  is  a  reasonable 
and  necessary  assumption  that  storage  should 
be  provided  in  the  ditches  for  at  least  all  of 
this  amount.  It  will  also  be  assumed  that  the 
ditch  water  should  not  rise  higher  than  1  ft. 
above  mean  low  water  and  that  at  the  end  of 
sluice  play  it  will  be  lowered  to  within  1  in. 
of  the  outside  water. 


On  these  premises  the  ditch  area  for  each 
acre  of  land  will  be  3,000  sq.  ft.,  or,  in  other 
words,  about  7  per  cent  of  the  land  must  Le 
given  up  to  ditches.  Under  an  average  head 
of  1  in.,  each  square  foot  of  sluice  opening 
will  discharge  1.5  sec.  ft.,  and  in  ll/2  hours, 
the  period  of  time  a  sluice  would  play  with 
the  assumed  height  of  ditch  water  and  a  tidal 
range  of  7  ft.,  would  discharge  8,100  cu.  ft. 
per  operation,  or  16,200  cu.  ft.  per  day.  Since 
each  acre'  yields  2,722  cu.  ft.  per  day,  it  is 
seen  that  each  sq.  foot  of  sluice  opening 
would  care  for  but  6  acres.  This  would  lead 
to  sluices  of  extraordinary  size,  and  it  is  high- 
ly probable  that  if  built  little  advantage  would 
be  gained  for  the  reason  that  the  high  tides 
which  usually  accompany  a  storm  make  sluice 
action  very  uncertain,  if  indeed  it  be  not 
entirely  eliminated.  Since  the  drainage  wa- 
ter is  stored  in  the  ditches  no  harm  can  be 
done  the  land  if  two  or  three  days,  say  five 
operations  of  the  sluice,  are  required  to  dis- 
charge it,  and  therefore  1  sq.  ft.  of  sluice 
onening  would  protect  15  acres  of  land. 

The  table  (see  Fig.  1)  has  been  prepared 
along  the  lines  above  indicated.  In  view  of 
the  fact  that  slopes  of  I/2  to  1,  or  as  usually 
dug  by  dredge,  will,  in  a  silt-clay  soid,  soon 
flatten  below  the  flow  line  to  about  2  to  1, 
reducing  the  capacity  and  efficiency  of  the 
ditch,  it  is  recommended  that  the  bottom  as 
excavated  be  made  about  9  ft.  wider  than 
the  tubular  widths.  It  will  generally  be  found 
preferable  in  large  reclamations  to  use  sev- 
eral small  sluices  rather  than  one  large  sluice. 

Sluices  should  be  built  in  the  most  sub- 
stantial and  workmanlike  manner.  In  import- 
ant works  and  where  suitable  foundations  can 
be  secured,  mass  concrete  has  many  advan- 
tages. Reinforced  concrete,  because  of  its 
lightness  and  ability  to  withstand  tensional 
and  torsional  strains,  is  especially  to  be  rec- 
ommended. If  timber  is  used  it  should  be 
antiseptically  treated,  preferably  with  creo- 
sote (dead  oil  of  coal  tar).  Wood  irmreg- 
nated  with  zinc  chlorid,  corrosive  sublimate, 
or  copper  sulphite  will  prove  less  satisfactory 
on  account  of  the  solubility  of  these  com- 
pounds in  water. 

All  hardware  should  be  noncorrosive,  nref- 
erably  of  bronze,  brass,  copper,  or  galvanized 
iron. 


The  gate  and  its  seat  demand  special  at- 
tention. The  link-hinge  allows  the  gate  to 
adjust  itself  to  the  seat,  which  should  have  a 
rubber  or  other  resilient  lining  or  cushion.  To 
protect  the  gate  and  seat  from  the  gnawing 
of  animals  or  the  depredations  of  passers-bv. 
it  is  recommended  that  it  be  set  within  a 
chamber  or  large  manhole  near  the  center 
line  of  the  levee  and  both  the  uter  and  inner 
ends  of  the  sluice  covered  with  suitable  me- 
tallic bar  screens.  This  position  and  protec- 
tion of  the  gate  would  also  insure  its  exemp- 
tion from,  obstruction    and    intereference  by 

To  obviate  cofferdam  work  with  the  at- 
tendant expense  when  renewals  or  repairs  on 
the  gate  are  made,  it  is  suggested  that  each 
end  of  the  sluice  be  fitted  with  two  or  more 
permanent  vertical  grooves  or  guides,  so  that 
stop  lanks  may  be  tightly  placed  over  the 
ends,  and  the  imprisoned  water  inside  the 
sluice  pumped  out  through  the  chamber  or 
manhole,  which  should  be  surmounted  with 
a  suitable  wooden  or  iron  cover  equipped  with 
padlock. 

Not  less  than  two  "cut-off"  lines  of  strong 
tongued  and  grooved  sheet  piling  should  be 
driven  under  the  sluice  and  carried  well  into 
the  levee  on  both  sides  to  prevent  seepage 
or  "blow  outs"  under  or  along  the  sides.  The 
weakest  point  in  a  levee  is  apt  to  be  at  the 
sluice,  but  if  the  sheet  piling  is  driven  deeply 
into  the  mud  or  to  an  impervious  stratum, 
little  apprehension  need  be  felt. 

For  the  purpose  of  counterbalancing  heavy 
gates  that  they  ma"  swing  under  slight  ores- 
sure,  several  devices  have  been  employed,  but 
there  is  probably  none  in  use  which  is  not 
open  to  more  or  less  objection.  Complete 
submergence  of  the  gates  greatly  lessens  the 
need  of  any  counterbalancing  mechanism. 
Gates  of  the  "barn  door"  or  "canal  lock"  pat- 
tern have  been  extensively  used  abroad  and 
to  some  extent  in  this  country.  They  are 
best  adapted  to  tidal  streams  draining  large 
areas  and  where  it  might  be  desirable  to  pass 
small  boats.  The  closing  of  these  gates  by 
the  rising  tide  is  liable  to  be  accompanied  by 
so  much  shock  as  to  damage  the  gate  or  fast- 
enings. They  are  believed  to  be  growing  in 
disfavor  in  this  country  and  unsuited  to  the 
conditions  of  our  present  comparatively  small 
reclamations. 


GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


Purchasing  and  Cost  Recording,  Grand 

Rapids  Gas  Light  Co.,  Grand 

Rapids,  Mich.* 

In  preparing  this  paper,  the  writer  has  at- 
tempted to  give  an  outline  of  the  fundamental 
principles  or  essential  features  of  a  practical 


•Condensed  from  a  paper  by  Albert  G.  Schroe- 
der,  Purchasing  Agent,  Grand  Rapids  Gas  Light 
Co.,  before  the  Michigan  Gas  Association,  Sep- 
tember. 1911. 


purchasing  system  in  such  a  manner  that  any 
gas  company  not  already  provided  with  such 
system  could  adopt  all  or  any  part  of  this 
system  with  such  modifications  as  may  be 
necessary  to  meet  its  individual  needs. 

In  covering  the  subject,  the  following  sub- 
divisions are  taken  up  in  the  order  named: 
(1)  The  Requisition;  (2)  The  Formal  Order; 
(3)  Copies  of  the  Formal  Order;  (a)  Office 
Copy;  (b)  Receiving  Report;  (c)  Acknowl- 
edgment Form;  (4)  The  Invoice;  (5)  The 
Cost  Record;   (6)   The    Quotation  Record; 


(7)  The  Car  Record;  (8)  Filing  of  Cata- 
logs, etc. 

THE  REQUISITION. 

The  requisition  blank  Fig  1  is  a  printed 
form  used  by  the  prospective  user  of  material 
as  a  means  to  request  that  a  certain  pur- 
chase be  made;  or,  when  such  request  does 
not  originate  with  the  prospective  user,  the 
form  is  used  by  the  Manager  or  Purchasing 
Agent  for  making  a  memorandum  of  some- 
thing that  is  to  be  purchased.  In  either  case 
it  serves  the  man  who  is  to  do  the  actual 


Grand  Rapids  Gas  Light  Co.  REQUISITION 

(Original) 

To  Purchasing  Agent: 

Please  furnish  the  following  material  required 
for  the  Company's  use  in  this  department. 

State  here  how  ) 

Made  by   soon  delivery  V 

is  required.  ) 

Authorized  by  


 Dept.  No..... 

(Name  of  Dept.) 

Date  191... 

Deliver  to  .... 

(Kill  in  above  space  only  if  special 
instructions  arc  necessary) 


Approved  Gen.  Mgr. 


Invoiced 

Q'ty 

Required 

Description  of 
Material 

To  He 

Used  I'... 

Price 

Acc't 
Ch'gablc 

Now 

Q'ty 

Shipped 

on 
Hand 

I  >r<  1  <- r 


1  )nl<-  ordered 
( )rdcreii  by  ... 
<  )rder  given  to 

Tracer  


I  Purohut  I 

(Order  No  |   

I'hone  Verbal 


To 


Purchasing  Department 
Grand  Rapids  Gas  Light  Company 
Grand  Rapids,  Mich. 


Put  this 

No. 

on  your Inv 


Please  deliver  to 

and  mail  invoice  with  number  of  this  order  same  day  goods  are  delivered 
or  shipped. 


NOTICE 

Render  separate  bill  for  each  order,  unless 
dllicrwisc  requested. 

All  invoices  must  be  in  our  hands  on  the  first 
day  of  the  month  following  purchase  to  insure 
payment  during  that  month 
We  will  not  in  any  manner  be  responsible  for 
material  delivered  or  work  d  ne  for  our  ae- 
i  mint  without  a  written  order. 


Yours  truly, 

('■rand  Rapids  Gas  Light  Co. 


Pun  :  .i  ing  Agent. 


Fig.  1  —  Requisition  Blank. 


Fig.  2 — Formal  Order  Blank. 
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luying  as  a  memorandum  of  what  is  to  be 
lurchased,  and  for  that  reason  a  requisition 
hould  precede  every  purchase,  giving  full  in- 
brmation  as  to  just  what  is  to  be  purchased 
,nd  what  the  purchase  is  to  be  used  for.  The 
ise  of  a  requisiton  insures  that  the  matter 
vill  not  be  overlooked,  and  it  provides  a  con- 


copies  can  be  made  at  the  same  time,  and  uti- 
lized to  good  advantage,  as  will  appear  from 
the  following. 

COPIES  OF  THE  FORMAL  ORDER. 

Each  carbon  copy  should  bear  the  order 
number  of  the  original  order,  but  for  easy 
identification  all  should  be  of  different  colors. 


the  acknowledgment  is  returned  by  the  reci- 
pient of  the  order,  it  can  be  filed  with  the 
office  copy  until  delivery  is  made,  after  which 
it  is  of  no  further  value. 

THE  INVOICE. 

The  invoice  having  been  found  to  be  cor- 
rect in  extensions  and  footings,  the  prices,  dis- 


Requisition 
No. 

Issued  to 


Shipp'diRec'd 


Duplicate  of  Order 
Grand  Rapids  Gas  Light  Company 
Dated 


For  delivery  to 


( letter  I 
Acknowl'd  by  (  card   )  Dated 
Will  ship  


Tracer 


i  letter  ) 

[wire  /sent   Reply 


Fig.  3 — Office  Carbon  of  Formal  Order. 


Acknowledgement  of  Order 
Fill  out  and  return  this  form  at  once  (see  below) 


To  Grand  Rapids  Gas  Light  Company 

Grand  Rapids,  Michigan 
Acknowledging  ) 
Order  Issued  to ) 
NOTICE 
Specify  below   dates  upon 
which,  you  will  make  shipment. 

Do  not  say  "at  once' '  or  "as 
soon  as  possible." 


Order 
Dated 


Our  Order 
No. 


Your  Order  No.. 


Delivery  ) 
Specified  | 


We  will  ship 


Material  Ordered 


IMPORTANT 
Please  note  that  this  order  is  sub- 
ject to  cancellation  if  not  acknowl- 
edged within  5  days  of  date  of 
order  by  return  of  this  form. 


Grand  Rapids  Gas  Light  Company: 

We  will  make  shipment  of  this  order  on  the 
dates  indicated  above  and  at  the  prices  and 
terms  specified. 
We  allow ....%  disc.  I 

for  cash  days  f   

 (Sigi  here)  


Fig  5 — Acknowledgment  Blank. 


enient  place  for  making  notations  of  nrices, 
tc,  before  placing  the  order.  In  the  larger 
ompanies  the  formal  requisition  affords  a 
leans  whereby  the  prospective  purchaser  may 
e  authorized  by  the  head  of  the  department 
nd  approved  by  the  General  Manager.  When 
le  order  is  placed,  the  requisition  contains 
le  information  from  which  the  former  order 
an  be  dictated  or  copied  in  exactly  the  de- 
ired  form.  After  the  order  is  placed,  the 
equisition  is  kept  on  file  for  reference  until 
le  material  is  received,  and  finally  is  attached 
>  the  invoice  covering  the  purchase,  as  will 
e  explained  later  on. 

THE  FORMAL  ORDER. 

Every  purchase,  no  matter  how  small, 
iiould  be  made  or  should  be  confirmed  by  a 
armal  written  order.  Fig.  2.  This  of  course 
oes  not  mean  that  no  purchase  should  be 
lade  or  no  agreement  entered  into  unless  a 
srmal  order  is  handed  over  at  the  moment, 
ut  it  means  that  all  verbal  and  telephone 
rders  should  be  promptly  followed  by  a  for- 
lal  order,  confirming  the  purchase.  A  for- 
lal  order  going  sufficiently  into  detail  re- 


The  Office  Copy. — This  copy,  Fig.  3,  is 
placed  in  a  current  file  to  serve  as  a  record  of 
shipment  and  delivery.  Together  with  the 
requisition  it  gives  the  complete  history  of  the 
purchase  up  to  and  including  the  issuing  of 
the  order.  After  the  order  has  been  filled 
complete  and  the  invoice  passed  for  payment, 
this  copy  is  filed  numerically  in  a  Purchase 
Order  File  so  that  the  copy  of  any  order  can 
quickly  be  located  in  connection  with  the  Cost 
Record  system  which  will  be  described  here- 
after. 

The  Receiving  Report. — A  second  carbon 
copy,  Fig.  4,  of  the  order  is  sent  to  the  person 
or  department  that  is  to  receive  the  goods, 
and  serves  first  as  a  notification  that  the  or- 
der has  been  placed,  and  then  as  the  Receiv- 
ing Report.  Prices,  quantities,  or  any  other 
information  on  the  original  order  which  it  is 
desired  not  to  have  appear  on  the  Receiving 
Report  can  be  eliminated  from  this  form  by 
the  use  of  short  carbons  or  other  method. 
The  back  of  the  form  is  used  for  reporting 
the  material  received.  If  partial  delivery  only 
has  been  made,  the  quantities  actually  deliv- 


counts  and  terms  are  checked  with  informa- 
tion on  the  requisition,  or  with  the  Cost  Rec- 
ord. The  quantities  billed  on  the  invoice  are 
checked  with  the  receiving  report.  After  the 
invoice  has  been  found  to  be  correct  in  every 
particular,  the  receiving  report  and  the  orig- 
inal requisition  are  pasted  to  the  invoice,  and 
the  invoice  is  ready  for  distribution  and  pay- 
ment. The  invoice  and  the  attached  papers 
are  not  sent  out  with  the  voucher,  but  upon 
the  return  of  the  receipted  voucher  they  are 
attached  to  the  voucher  and  filed.  Therefore 
a  reference  to  the  voucher  gives  the  complete 
history  of  the  purchase  from  beginning  to  end, 
namely — original  requisition,  copy  of  original 
order,  receiving  report,  invoice,  and  receipt 
for  payment. 

THE   COST  RECORD. 

An  efficient  and  up-to-date  Cost  or  Purchase 
Record  is  the  very  essence  of  a  successful  pur- 
chasing system.  It  is  one  of  the  most  valua- 
ble records  a  gas  man  can  have  and  saves 
many,  many  dollars  yearly.  It  eliminates 
guess-work  and  dependence  on  memory,  and 


Requisition 
No. 

To 


Copy  of  Order 
Grand  Rapids  Gas  Light  Company 
Dated 


For  delivery  to 


This  copy  of  order  to  be  used  as  Receiving  Report 
See  note  on  back  hereof. 


NOTE:  This  memorandum  is  to  be  filled  out  carefully  and  completely,  immediately 
upon  receipt  of  goods,  and  forwarded  promptly  to  Purchasing  Dept.  If  partial 
delivery  only  is  made,  report  only  such  items  below,  and  use  form  122  to  report 
subsequent  deliveries  applying  on  this  order. 


Date 
Received 

ByWh'm 
Deliver'd 

No.  of 
Pieces 

W'ght 

Article 

To  Be  Used 
For 

Remarks 

Freight  charges,  $.. 
Express  charges,  $.. 
Cartage  charges,  $.. 


Goods  received  and  checked  by  

Condition  O.  K   Certified  by  

Date  Memo,  returned  to  Purchasing  Dept. 


Front 


Reverse 


Fig.  A — Receiving  Report  of  Formal  Order. 


toves  all  possibility  of  misunderstanding  be- 
veen  buyer  and  seller,  and  impresses  the  sel- 
I  that  the  purchaser  is  businesslike  in  his 
lethods  and  expects  similar  treatment.  The 
se  of  formal  written  orders  for  placing  or- 
ers  with  local  firms  eliminates  the  possibility 
f  having  goods  called  for  in  the  gas  com- 
any"s  name  by  unauthorized  persons.  An- 
ther advantage  of  writing  a  formal  order  to 
Dver  every  purchase  is  that  several  carbon 


ered  are  reported  on  this  form,  and  subse- 
quent deliveries  on  the  same  order  are  re- 
ported on  another  similarly  printed  blank,  the 
latter  form  also  being  used  for  reporting  ship- 
ments on  blanket  orders  or  standing  orders. 

Acknowledgment  Form. — On  such  orders 
where  it  is  desired  to  insure  the  receipt  of  an 
acknowledgment  giving  shipment  dates,  etc., 
a  third  carbon  copy,  Fig.  5,  of  the  formal  or- 
der can  be  made  to  serve  this  purpose.  When 


saves  an  immense  amount  of  time  required  in 
looking  up  invoices  when  it  is  necessary  to 
find  the  cost  of  an  article.  Its  value  is  evident 
when  taking  an  inventory  of  all  or  any  part 
of  the  plant,  when  looking  uo  how  much  of  a 
certain  article  has  been  purchased  in  a  cer- 
tain period,  when  making  estimates  of  ap- 
pliances required  for  the  coming  season,  etc., 
etc.  In  fact,  the  writer's  experience  has  been 
that  it  is  effort  well  expended  to  carry  out 
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such  a  record  to  an  extent  which  might  at 
first  glance  seem  extreme. 

The  Cost  Record  system  described  in  this 
paper  is  made  up  of  cards  6x9  ins.  in  size,  in 
most  cases  one  card  being  used  for  each  kind 
of  article.  Fig.  5.  Frequently,  however,  sev- 
eral similar  articles  can  be  entered  on  one 
card.  The  regular  form  of  card  is  reproduced 
in  the  cuts,  but  it  is  found  desirable  in  some 
cases  to  use  a  card  ruled  with  horizontal  lines 
only  and  to  draw  in  vertical  lines  to  meet  spe- 
cial requirements.  For  example,  one  such 
special  card  can  be  used  to  cover  all  of  the 
various  styles  of  ranges  received  from  one 
manufacturer.  It  will  be  noted  that  in  addi- 
tion to  the  information  as  to  purchase,  quan- 
tity, prices,  and  net  cost  per  unit,  the  form 
also  provides  for  the  purchase  order  number, 
the  date  of  order,  date  of  invoice,  and  date 
received.  A  reference  to  the  dates  shows 
how  long  it  took  to  fill  each  order  and  also 
how  long  the  shipment  was  en  route,  infor- 
mation which  frequently  is  valuable  when  re- 
ordering. The  purchase  order  number  is  re- 
corded so  that  in  case  the  card  does  not  con- 
tain sufficient  details,  the  copy  of  the  original 
order  can  be  looked  up  quickly,  as  previously 
explained.  The  entries  on  the  cards  are  made 
before  the  invoices  are  passed  for  payment, 
hence  no  error  in  price  escapes  the  attention 
of  the  person  who  is  entering  the  new  pur- 
chase on  the  card. 

Qne  advantage  of  a  card  record  of  this  kind 
is  that  it  can  be  conducted  on  a  very  small 


randum  invoices,  since  the  shippers'  invoices 
cover  the  cars  in  the  order  of  shipment  and 
cars  do  not  arrive  in  that  order.  The  form 
of  car  record  sheet  reproduced  here,  Fig.  6, 
is  designed  to  meet  this  condition,  namely,  to 
make  it  practically  impossible  to  duplicate  pay- 
ment for  a  car  (either  the  coal  itself  or  the 
freight),  and  also  to  eliminate  the  necessity 
for  copying  car  numbers  and  weights  of  cars 
on  separate  sheets  in  order  to  obtain  accurate 
information  as  to  the  amount  of  coal  received 
and  to  be  paid  for  at  the  end  of  the  month. 
In  other  words,  the  sheet  is  intended  to  be 
self-balancing.  A  glance  at  the  form  will 
show  that  at  the  close  of  a  month  the  weights 
of  cars  not  received  during  that  month  are 
carried  into  a  different  column  from  that  con- 
taining weights  of  cars  received  during  the 
current  month.  Another  column,  seldom  used, 
is  provided  for  cars  that  may  be  diverted, 
reconsigned,  confiscated,  etc.  The  sums  of 
the  three  columns  must  equal  the  footing  of 
the  original  column  "Shipper's  weights." 
During  the  following  month  as  the  outstand- 
ing cars  arrive,  their  weights  are  entered  in 
another  similar  division  which  in  turn  must 
balance  the  column  showing  coal  not  received 
during  the  month  of  shipment. 

Therefore,  at  the  end  of  any  month  the  car 
record  when  balanced  shows  just  how  much 
coal  has  been  received  of  the  current  month's 
shipments  and  of  the  previous  month's  ship- 
ments and  invoice  can  be  made  up  according- 
ly.   Or,  if  the  contract  requires  monthly  pay- 


Name  of  Article                                                    Stock  No.                                                     Card  No. 
Specifications 

Bought  of 

Order 
No. 

Date 
Ordered 

Date  of  Date 
Invoice  Rec'd 

Q'ty 

Remarks 

List 
Price 

Dis. 

Net 
Price 

Terms 

Box- 
ing 

Frt. 

Cost 
Here 

Fig.  6 — Cost  Record  Blank. 


scale  or  can  be  expanded  practically  without 
limit.  The  larger  the  variety  of  articles  re- 
corded the  more  important  it  is  to  have  a  con- 
venient method  of  indexing  the  individual 
cards.  Each  card  of  course  is  the  index  card 
for  the  particular  article  which  the  card  cov- 
ers, but  in  addition  to  this  it  is  desirable  to 
have  index  tabs  running  through  the  file  and 
covering  the  more  important  items,  so  that 
any  card  can  be  located  in  a  moment.  As  a 
form  of  index  which  has  given  satisfaction 
may  be  of  interest  to  some  the  arrangement 
of  the  same  is  printed  in  this  paper.  It  will 
be  noted  that  any  card  can  be  quickly  located 
by  running  the  eye  along  the  rows  of  indexes 
from  left  to  right. 

THE  QUOTATION  RECORD. 

A  Quotation  Record  is  convenient  for  re- 
cording quotations  for  future  reference,  and 
in  some  respects'  is  supplemental  to  the  Cost 
Record.  The  Quotation  Record  cards  there- 
fore can  be  made  of  the  same  size,  namely, 
fixfi  ins.,  but  preferably  of  a  different  color 
and  of  course  having  a  different  make-up. 
Quotation  cards  filed  by  name  of  manufac- 
turer and  giving  general  discounts  from  list 
prices  in  catalogs  are  also  convenient  to  have 
on  file. 

THE  CAR  RECORD. 

Where  coal  is  purchased  on  yearly  contract 
and  many  cars  arc  received,  it  would  not  lie 
entirely  practicable  to  use  the  order  system 
previously  described  for  checking  coal  re- 
ceipts. Cjf  course  a  receiving  report  could  be 
madi  for  each  car  and  attached  to  the  ship- 
per's invoice,  but  greater  convenience  and  ac- 
cural v  are  provided  by  the  use  of  a  special 
car  record  book  in  which  complete  records  are 
I  ■  pi  of  all  carloads  of  materials  received  and 
shipped  Where  one  payment  is  made  month- 
ly for  all  coal  rtCtbvtA  during  the  previous 
month,  the  (las  Company's  record  must  he 
depended  upon  for  making  up  monthly  mcmo- 


ment  of  all  coal  shipped  during  a  month,  this 
car  record  readily  furnishes  the  information 
for  charging  the  coal  actually  received  to  coal 
stock  and  the  coal  in  transit  to  a  contingent 
account,  and  for  transferring  from  contingent 
stock  to  coal  stock  as  the  coal  is  received. 
Freight  bills  are  checked  off  on  this  record 
before  being  passed  for  payment,  the  position 
of  the  check  mark  being  made  to  correspond 
with  the  position  of  the  entry  of  the  weight 
of  the  car,  so  that  items  in  the  respective  col- 
umns can  be  counted  to  insure  that  the  num- 
ber of  cars  and  the  number  of  freight  bills 
agree. 

The  loose  leaf  form  of  car  record  has  the 
advantage  over  the  bound  book,  that  it  is  per- 
petual, and  that  all  similar  sheets  can  even- 
tually be  grouped  together;  there  is  not  the 
annoyance  of  one  account  running  into  an- 
other, as  happens  in  bound  books. 


A  Study  of  the  Application  of  Scientific 

Management  to  Gas  Works.* 

"High  Wages  and  Low  Labor  Cost"  is  Mr. 
Taylor's  theme  of  scientific  management.  To 
increase  the  entire  working  efficiency  of  any 
industrial  establishment,  by  putting  into  the 
hands  of  the  management  exact  knowledge  of 
ht>7<>  hum  it  takes  to  do  work,  and  carefully 
selecting  and  training  men  for  each  particular 
kind  of  work,  together  with  improved  meth- 
ods of  operation  and  a  reward  or  bonus  going 
to  the  operator,  workman,  mechanic,  or  la- 
borer for  an  extra  bard  day's  work,  is  the  es- 
sence and  direct  object  of  the  Taylor  System 
of  Scientific  Management.  "An  extra  hard 
day's  work"  must  not  be  interpreted  as  mean- 
ing (hat  men  shall  be  worked  to  their  limit  of 
capacity  or  beyond  that  rate  of  speed  which  a 
man  can  maintain  daily  and  throughout  the 

•AliHtrnet  of  a  paper  l,y  11  M  K,.|  raison,  Ah- 
hIhIiiiiI  c'heiiilHt  1>(. troll  <:„h  Co  before  Hie 
Mlehlunn  Can  AhhocIm  I  Ion,  .September,  mi 
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ABLE  I.— TIME  OBSERVATIONS  OF  FIVE  DIFFERENT  MEN  DIGGING  9-FT.  SECTIONS  OF 


3.23  CUBIC  YARDS. 

No.  1.              No.  2.  No.  3.  No..  4.  No.  5. 

ime  of  start                             10:00  A.  M.       10:00  A.  M.  10:15  A.  M.  10:25  A.  M.  10:25  A.  M. 

ime  of  finish                              2:35  P.M.         1:50  P.M.  3:15  P.M.  2:50  P.M.  2:50  P.M. 


4:35  3:50  5:00  4:25  4:25 

I  min.  lunch   :30  :30  :30  :30  :30 


4:05                  3:20                  4:30                   3:55  3:55 
(Average  Cross-Section. j 

tinutes  per  yard                          75. S                  G2.                   33.6                  72.7  72.7 

verage  per  yard   73.3 


ear.  It  simply  means  a  full  day's  work  mi- 
us  the  time  lost  due  to  the  evils  connected 
ith  day  work  or  the  older  and  less  efficient 
osteins  of  management  and  the  handling  the 
ibor. 

The  writer  was  assigned  the  task  of  study- 
[g  the  Taylor  system  with  a  view  of  testing 
s  applicability  to  gas  manufacture  and  dis- 
ibution.  At  first  sight  the  proposition  does 
Dt  look  very  encouraging  on  account  of  the 
jried  character  and  miscellaneous  kinds  of 
ork  peculiar  to  the  gas  business.  But  a  little 
udy  and  investigation  will  develop  the  fact 
lat  system  and  scientific  or  efficiency  man- 
tement  find  just  as  big  a  field  of  application 
l  the  gas  business  as  they  do  in  any  other 
idustrial  enterprise.  What  is  necessary,  then, 
a  thorough  investigation  of  the  working 
mditions,  and  a  time  study  of  all  the  ele- 
lents  entering  into  each  particular  kind  of 
ork  under  consideration. 
The  Street  Department,  or  more  strictly 
leaking  the  laying  of  mains  and  services,  of- 
:red  the  most  prolific  field  of  investigation 
i  begin  with,  since  upwards  of  400  men  were 
igaged  in  this  kind  of  work.  With  the  aid 
f  a  stop  watch  and  note  book  the  following 
ita  was  gathered — Table  I : 
The  time  for  removing  this  dirt  was  much 
io  slow,  and  this  for  the  following  reasons : 

1.  The  working  capacity  of  the  different 
len  varies  greatly  due  to  lack  of  experience, 
d  age,  and  a  slow  natural  gait  acquired  by 
:ars  of  such  work. 

2.  Good  men,  natural-born  workers,  and  ca- 
ible  of  much  work,  are  slowed  down  or  work 
:  the  pace  set  by  the  men  next  to  them. 

3.  Men  will  soldier  at  every  opportunity, 
hey  will  work  at  a  reasonable  gait  while  the 
)reman  stands  over  them  and  watches  them, 
it  just  as  soon  as  he  turns  his  back  and 
aves  the  gang,  the  men  will  soldier.  The 
>reman  purposely  picks  a  crew  of  mixed  na- 
onalities  so  as  to  avoid  soldiering  and  wait- 
ig  for  each  other  as  much  as  possible. 

Two  days  later,  after  spending  most  of  the 
me  with  the  gang,  I  laid  off  14  10-ft.  sections, 
id  timed  the  men  on  each  section,  with  the 
:sults  given  in  Table  II : 
The  average  would  be  59.8  minutes.  The 
vo  men  digging  sections  4  and  5  are  good 
len  and  work  fast.  They  could  easily  earn 
1.50  per  day  on  the  basis  of  $2  for  the  av- 
■age  man.  All  the  men  knew  that  I  was 
atching  them  closely,  and  hence  worked 
tore  steadily  than  they  would  have  had  I 
Dt  been  there.  I  marked  the  sections  off  for 
lem  at  the  start,  and  measured  them  at  the 
■sh.  Of  course,  there  is  always  some  varia- 
on  in  soil,  and  temperature  conditions  have 
good  deal  to  do  with  the  manner  in  which 
le  men  can  work.  It  grew  hotter  in  the  aft- 
"noon,  and  the  men  naturally  weakened  a 
ttle. 

Similar  observations  were  made  with  an- 
iher  gang  working  on  the  laying  of  a  4-in. 
lain  on  Cameron  Ave.,  north  of  Woodland. 
Number  of  hours  digging:  84.  Yards  of 
irt  removed :  86.85  =  .967  hours  or  58  min- 
tes  per  yard  as  the  average  of  17  men  dig- 
ing. 

When  I  came  to  this  job  I  told  the  fore- 
lan  that  I  was  doing  some  inspecting  for  the 
treet  Department.  When  he  saw  me  taking 
3tes  in  my  book  and  frequently  looking  at 
ly  watch,  he  began  to  push  the  men  along, 
[uttering  to  them  in  their  own  language,  most 
f  them  being  Polish.  He  complained  about 
le  short  run  jobs,  and  said  it  was  difficult 


to  know  how  to  place  his  men.  The  soil  here 
is  softer  than  that  on  Jefferson  Ave.,  but  wet 
and  heavier  below  the  first  foot  or  two.  In 
two  different  places  the  banks  caved  in  in 
the  same  half  block,  while  nothing  like  this 
happened  on  Jefferson  Ave.  in  about  four 
blocks  or  more. 

Ratio  of  Time  Required  to  Dig  and  Throw 
One  Shovelful  of  Dirt  to  the  Time  Required 
to  Backfill  One  Shovel  of  Dirt. — Allowing  for 
variation  in  soil  of  section  by  considering  the 


Number  of  diggers  

Length  of  section,  feet 
Area  of  cross  section.. 

Hours  digging   

Yards  dirt  removed  

Minutes  per  yard  

"60"x22" 


section  as  composed  of  %  soft  soil  and  % 
harder  soil,  and  multiplying  observed  times 
by  this  ratio : 

On  Jefferson  avenue,  1  ft.  below  surface: 

Mean  time  per  shovel  11.5  seconds 

Do.,  3  ft.  below  surface: 

Mean  time  per  shovel  16.41  seconds 

11.5  X  Ys—  3.83 
16.41  X  %  =  10.95 

14.78  seconds  per  shovel. 

Mean  of  51  other  observations  taken  at  ran- 
dom, 13  seconds  per  shovel.  Average  of  the 
two  (about),  14  seconds: 

Time  per  shovel  on  backfilling: 
8-in.  main  gang  (mean  of  180  observations),  5 

seconds. 

4-in.  main  gang  (mean  of  190  observations),  4.S 
seconds. 

Time  required  to  dig  14 

 =2.8 

Time  required  to  backfill.. 5 


Feet   

Hours   

Minutes  per  yard 


or  a  yard  of  dirt  should  be  thrown  back  in 
.357  times  required  to  dig  it. 

Taking  the  following  as  the  average  cross- 
section  :  One  cubic  yard  =  33.4  lin.  ins.  or 
.928  lin.  yds.  Total  time  required  to  dig  and 
backfill  .928  lin.  yds.  of  ditch  of  the  above 
section  =  59  minutes  digging  +  16.5  minutes 
backfilling,  or  75.5  minutes  per  cubic  yard. 

In  calculating  the  time  required  to  complete- 
ly lay  the  8-in.  main,  additional  time  must  be 
allowed  for  the  following:  (1)  Digging  bell 
holes.  (2)  Leveling  and  setting  blocks_  on 
which  pipe  rests.    (3)  Lowering  pipe  in  ditch. 


Number  of  digger 
Hours  digging. . . . 

Yards  dirt   

Minutes  per  yard. 


(4)  Placing  pipe  and  caulking.  (5)  Leading 
and  cementing  of  joints.  (6)  Testing  joints 
for  leaks.  (7)  Breaking  through  brick  and 
concrete  street  crossings.  (8)  Tunnels,  bends 
and  other  irregular  work.  (9)  Cutting  of 
pipe  when  necessary. 

(On  these  last  two  items  I  haven't  as  yet 
obtained  many  data,  but  it  appears  to  me  that 
much  more  time  is  lost  than  is  necessary.) 

The  8-in.  main  gang  (65)  seemed  too  large, 
and  the  work  too  much  spread  out  for  close 
attention  to  all  the  men.  The  men  will  soldier 
or  argue  among  themselves  just  as  soon  as 
the  foreman  leaves  them.    It  should  not  be  a 


difficult  matter  to  properly  proportion  the  time 
and  number  of  men  for  the  different  elements 
of  the  work,  and  this  I  shall  try  to  do  later 
on  when  more  data  has  been  gathered. 

Soil  fairly  hard,  weather  warm  but  not  hot. 
Nos.  1026,  1031,  1655,  1001  and  1027  received 
bonus  on  the  basis  of  W2  hours  overtime 
C$1.30  on  basis  of  $1)  for  each  21-ft.  section 
dug.  No.  1655  was  not  a  very  good  worker 
and  it  was  too  much  physical  exertion  for 
him  to  keep  up  his  pace.  All  others  showed 
no  special  signs  of  fatigue,  and  were  quite 
satisfied  to  apply  the  extra  effort  for  the  bonus 
offered.    (Table  IV.) 

No.  1031  said  he  disliked  "Piece-work,"  so 
took  him  off.  No.  1001  dug  two  hard  sections 
at  a  good  rate  but  claimed  too  much  was 
wanted  for  the  bonus.  In  the  afternoon,  he 
slowed  down.  His  particular  sections  were 
harder  than  the  average  on  account  of  the 
many  tree  roots  and  this  necessitated  the  use 
of  the  pick  and  axe  quite  considerably.  No. 


1026,  who  is  the  best  worker  in  the  gang,  also 
slowed  up  in  the  afternoon,  but  more  on  ac- 
count of  the  influence  of  the  other  men  than 
any  other  reason.  The  foreman  had  always 
given  them  9- ft.  sections  to  dig,  and  conse- 
quently the  larger  sections  were  not  very  pop- 
ular at  the  start.  For  this  reason  I  made 
the  sections  smaller  temporarily. 

Digging  of  the  Average  Man  Under  Close 
Supervision. — Soil  rather  hard,  and  ditch  lo- 
cated about  5  ft.  from  row  of  trees.  Digging 
in  the  morning — Table  V : 

(1)  Average  time  per  yard  for  good  men,  47.3 

minutes. 

(2)  Average  time  per  yard  for  average  men, 

57.4  minutes. 

(3)  Average  time  per  yard  for  good  men  with 

bonus,  38.3  minutes. 

(4)  Average  time  per  yard  for  good  men  with- 

out bonus,  59.3  minutes. 
(No.  1  is  the  average  of  No.  3  and  No.  4). 


Amount  of  work  done  by  bonus  men  =  1.51 
times  work  done  by  average  man.  This  is 
equivalent  to  $3.03  on  a  basis  of  $2  per  day. 
The  bonus  allowed  was  three  hours  overtime, 
making  the  day's  pay  $2.60  instead  of  $2.  On 
the  basis  of  60  minutes  for  the  average  man 
and  40  minutes  per  yard  for  the  bonus  man, 
the  men  would  be  doing  an  excellent  day's 
work.  Even  allowing  this  bonus  for  work  at 
the  rate  of  45  minutes  per  yard  ($2.66  on  the 
basis  of  $2)  would  pay  because  of  the  influ- 
ence of  the  good  men  on  the  other  men. 

Pipe  Laying. — Pipe  gang  consists  of  four 


men  above  ditch  lowering  pipe,  2  graders,  and 
1  hemp  caulker : 

5-18  average  of  time  required  to  lay  11  sections, 

15  min.  per  sec. 
5-25  average  of  time  required  to  lay  13  sections, 
11.15  min.  per  sec. 

In  both  cases  tunnels  and  cave-ins  inter- 
fered a  little  with  this  work.  Much  unneces- 
sary time  was  lost  by  this  gang,  the  four  men 
above  working  less  than  %  of  the  time.  This 
is  caused  by  not  having  a  good  stretch  of 
graded  nipe  bed  ahead,  and  also  on  account  of 
waiting  for  hemp  caulker.  This  can  be  avoid- 
ed by  having  ditch  dug  and  prepared  ahead 
for  several  hundred  feet  and  by  having  two 
joint  caulkers  instead  of  one,  or  having  the 
one  man  double  back.  It  is  not  necessary  for 
the  whole  pipe  gang  to  wait  on  the  caulker, 
for  a  long  run  of  pipe  can  be  placed  in  posi- 
tion at  once.    The  men  above  can  take  their 


TABLE  II. 

No.    No.    No.    No.    No.    No.  No.  No.  No.  No.  No.  No.  No.  No. 

1        2        3        4        5        6  7  8  9  10  11  12  13  14 

ime   taken                    3:15    4:05    3:'20    2:30    2:15    2:10  3:40  3:40  3:40  3:45  3:45  4:15  4:25  4:10 

ime  per  yard              55.1    69.3    66.5    42.2    38.2    37.0  62.5  62.5  62.5  63.7  63.7  72.2  75.0  71.0 


TABLE  III.— BONUS  TEST  ON  DIGGING. 

  1078  1026  1662  1031  1293  1655  1662  1026  1031  1001  1078  1027 

  14  21  14  21      14  21  14  21  21      21      10  21 

  5x2  5x2  5x2  5x2  5x2  5x2  * 

  4:30  4:15  4:15  4:25  4:45  5:00  5:35  5:15  4:45  4:25  5:25  4:20 

  5.18  7.78  5.18  7.78  5.18  7.78  4.75  7.15  7.15  7.15  3.38  7.15 

  52.1  32.8  49.2  34.1  55.0  38.6  70.5  43.2  40.0  37.0  S6.0  36.4 


TABLE  IV. 

1026  1078  1001  1662  1028  1016  1078  1001  1662  1028  1078  1001  1662  1026 
11      11      11      11  10.5  16.5  11  11  11     9%  12      10  12  12 
3.69  3.69  3.6S  4.25  4.54  6.37  4.25  4.93  4.25  4.85  4.73  8.94  4.70  4.85 
  40.7  51.7  41.8  47.6  38.3  72  72.3  73  72 


TABLEV. 

1616   1934    1039  861  1028  1293  1S35  1001   1655  1662  1626  1078 

5        5        5  5  4:15  5:30  5  4:15   5:05  3:45  3:30  4:30 

5.6     5.6     5.6  5.6  5.6  5.6  5.6  5.6     5.6     5.6  3.14  5.6 

53.6   53.6   53.6  53.6  45.5  59  53.6  45.5  54.5  40.3  66. S  48.3 
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TABLE  VI.— EIGHT-INCH  MAIN  LAID  ON  JEFFERSON  AVENUE  FROM  CONNORS  ROAD  TO 
COUNTRY  CLUB,  TOTAL  DISTANCE  16,624  FT. 

Date  job  started                           No.  1..                                No.  2.  No.  3. 

and  completed.                       5/12  to  6/12.                        6/3  to  7/1  6/27   to  8/1 

Length   of  job.                            5,626    ft.                               7,286  ft.  3,712  ft. 

Diggers   8,294y2  hrs.  at  20c. $1,658.85    7,513  at  20c. $1,502.60  4,626  at  20c. $925.20 

L    Graders                                   375      hrs.  at  22c.       82.50      374  at  22c.       32.28  239  at  22c.  52.58 

A    Fitters                                    477      hrs.  at  24c.     114.48      475  at  24c.     114.00  508  at  24c.  121.92 

B    Water                                     145      hrs.  at  10c.       14.50       180  at  15c.       27.00  115  at  15c.  17.25 

O    Boy                                        30      hrs.  at  15c.        4.50      170  at  27c.     *45.90  150  at  27c.  *40.50 

R    Foreman                                 221      hrs.  at  30c.       66.30      200  at  30c.       60.00  147  at  30c.  44.10 

No   scraping  by 

Team  for  scraping                20      hrs.  at  60c.       12. 00         7  at  60c.        4.20  team. 

Total   9,562   $1,953.13    8,919   $1,835.98    5,785   $1,201.55 

"Taylor  system  and  assistant  foreman. 


shovels  and  do  digging.  I  called  the  fore- 
man's attention  to  this  fact,  and  the  following 
was  the  result :  Time  required  to  lower  and 
place  five  lengths  of  pipe — 10  minutes,  or  two 
minutes  per  section  of  pipe.  This  means  prac- 
tically at  least,  that  the  four  men  lowering 
pipe  can  just  as  well  be  working  10  hours  a 
day  rather  than  about  two.  This  is  not  the 
only  advantage  of  having  the  pipe  laid  faster. 
The  speed  of  the  entire  work  is  increased, 
and  the  cost  thereby  reduced.  Some  of  my 
observations  showed  30  minutes'  time  re- 
quired per  section  of  pipe. 

The  following  figures,  Table  VII,  are  sub- 
mitted for  the  sake  of  comparison,  and  as 
evidence  of  the  value  of  applying  the  infor- 
mation given  on  the  preceding  pages.  Most 
of  the  data  was  taken  from  Job  No.  1  and 
partially  applied  on  Jobs  No.  2  and  No.  3: 

No.  1 — 15  street  openings  (brick  or  concrete 
paving)  5  services  (254  ft.  1%  ins).  No.  of  men, 
65.  Cost  per  foot,  34.7  cts.  of  labor.  Av.  wages 
per  hour,  20.38  cts. 

No.  2 — 6  street  openings  (brick  or  concrete 
paving)  12  services  (1,015  ft.  iy2  ins).  No.  of 
men,  45  Cost  per  foot,  25.2  cts.  of  labor.  Av. 
wages  per  hour,  20.56  cts. 

No.  3 — 9  street  openings  (bitulithic  pavement). 
No  services  charged  on  this  job.  No.  of  men, 
39.  Cost  per  foot,  32.4  cts.  of  labor.  Av.  wages 
per  hour,  20.77  cts. 

The  main  was  laid  inside  of  the  curb,  and 
for  the  most  part  closely  paralleling  the  Tele- 
phone company's  conduit.  This  made  the 
work  harder  because  of  the  tendency  of  the 
sides  of  the  ditch  to  cave  in  and  the  conduit 
also  offered  obstructions  to  the  laying  of  the 
pipe  in  a  direct  line.  Water  pipes  bothered 
considerably  also.  Trees  were  numerous  and 
it  was  necessary  to  tunel  under  the  greater 
part  of  them.  In  one  block  there  were  more 
than  twenty  trees  that  had  to  be  tunnelled  un- 
der. The  sojl  of  No.  1  and  2  was  about  the 
same,  taken  as  a  whole,  being  fairly  hard  dig- 
ging. No.  3  was  extremely  hard,  and  where 
a  man  could  dig  a  15-foot  section  of  jobs  Nos. 
1  and  2  in  5  or  6  hours,  it  required  as  much 
as  twelve  hours  to  dig  a  corresponding  sec- 
tion in  No.  3.  About  one-half  mile  of  this  job 
(No.  3)  required  from  8  to  10  hours  to  dig 
each  15-ft.  section.  The  foreman  declared 
that  it  was  the  hardest  digging  that  he  had  to 
contend  with  in  his  twelve  years'  experience. 
All  the  clay  in  this  job  had  to  be  loosened 
with  a  pick  before  it  could  be  shoveled  out, 
while  in  the  preceding  job,  picks  were  only 
used  part  of  the  time,  and  shovels  most  of  the 
time.  Again,  in  No.  3  the  average  depth  of 
the  trench  was  5%  to  6  ft.,  while  in  No.  1 
and  No.  2  it  was  \Vz  to  5  ft.  Furthermore, 
during  the  period  in  which  job  No.  3  was 
being  done,  the  weather  was  extremely  hot, 
in  fact  so  hot  that  a  number  of  men  climbed 
out  of  the  trench  and  went  home,  not  being 
able  to  withstand  the  heat.  Also,  the  work 
in  job  No.  3  was  continually  interrupted  on 
account  of  a  number  of  services  (some  500 
and  GOO  feet  long)  that  had  to  be  laid  as  the 
laying  of  the  main  advanced.  Several  cross 
street  4-in.  main  jobs  were  also  completed 
during  this  period. 

Several  changes  were  made  to  accomplish 
these  results.  The  size  of  the  gang  was  re- 
duced from  65  to  44,  lotting  the  poorer  mm 
go,  and  keeping  the  better  ones.  A  man  was 
put  on  to  act  as  assistant  foreman  and  to 
Keep  I  time  record  of  the  men  to  see  that  they 
all  did  a  full  day's  work.  Sections  were  in- 
creased from  !)  to  US  ft  ,  15  ft.  having  been 
e  tablished  as  a  fair  half  day's  work,  where- 
as formerly  two  D-ft.  sections  per  day.  or 
about  L'O  lin.  ft  was  considered  a  fair  day's 
work  by  Uic  foreman. 

/ ■  xprilirm  v  0 i  <m  l.rmnflc  of  Increased  Ef- 
ficiency.— About  two  years  ago  it  became  nec- 


essary to  provide  for  increased  capacity  in 
our  meter  shop.  The  available  space  in  the 
shop  building  was  limited,  and  the  only  alter- 
native under  the  system  in  practice  at  the 
time,  was  the  erecting  of  a  larger  building  to 
take  care  of  increased  capacity.  This  the 
company  sought  to  avoid.  It  was  known  from 
close  observation  that  a  lot  of  =vstematic  sol- 
diering was  going  on  in  this  shop,  but  it  was 
a  difficult  matter  to  remedy  or  check  this.  It 
was  a  problem  of  either  eliminating  the.  sol- 
diering and  increasing  the  efficiency  and  out- 
put of  the  shop  by  changing  the  system  of 
handling  the  work,  or  the  erecting  of  a  new 
building.  The  former  seemed  the  more  feasi- 
ble, and  resulted  in  introducing  the  Piecework 
System. 

The  prices  or  cost  schedule  for  the  piece- 
work was  made  up  from  the  records  of  the 
average  cost  of  previous  years,  and  is  repro- 
duced below  : 

No.  t. — "Top  Off."  This  consists  in  removing 
the  tops  of  meters  when  repairs  require  it  and 
tinning  the  top  of  the  case  for  "Top  On."  Rate: 
3-lt  $.030  5-lt  $.035. 

No.  2. — "Top  On."  This  work  consists  in  tin- 
ning top  and  soldering  same  on  meter.  Rate: 
3-lt  $.022  5-lt  $.025. 

No.  3. — "Back  Plate  Out."  This  consists  In 
removing  back  plate  from  meter  and  tinning 
both  bridge  and  back  plate  for  "Back  Plate  In." 
Rate:  3-lt  $.013  5-lt  $.015. 

No.  4. — "Back  Plate  In."  This  consists  in  sol- 
dering back  plate  into  meter  Rate:  3-lt  $.022 
5-lt  $.025. 

No.  5. — "Packing  Boxes."  This  consists  in 
packing  the  boxes,  reputtying  and  cleaning 
them.    Rate:  3-lt  $.080  5-lt  $.090. 

No.  6. — "Valves  Cleaned."  This  consists  in 
cleaning  valves.    Rate:  3-lt  $.090  5-lt  $.100. 

No.  7.— "Front  and  Back  Off."  This  consists 
in  removing  front  and  back  and  tinning  front 
and  back  of  case  (does  not  include  tinning  front 
and  back).    Rate:  3-lt  $.070  5-lt  $.075. 

No.  8. — "Front  and  Back  On."  This  consists 
in  tinning  front  and  back,  pounding  them  out, 
and  soldering  on  meters.  The  man  must  use  his 
judgment  whether  front  or  back  is  necessary. 
Rate:  3-lt  $.090  5-lt  $.100. 

No.  9. — "Diaphragms  Oiled."  This  consists  In 
testing  diaphragms,  oiling  same  and  making 
any  repair  for  them  that  is  necessary.  Rate: 
3-lt  $.080  5-lt  $.090. 

No.  10. — "Stripping  Meters  for  New  Dia- 
phragms." This  consists  in  stripping  meters 
and  placing  parts  in  numbered  boxes.  Rate:  3-lt 
$.055  5-lt  $.060. 

No.  11.— "New  Diaphragms  Put  In."  This  con- 
sists in  putting  in  new  diaphragms  and  retinning 
meter  throughout.  This  means  that  the  meter 
shall  be  tinned  for  front  and  back  plate  and  top 
as  well  as  the  tinning  necessary  for  the  putting 
In  of  the  new  diaphragms.  Testing  channels  and 
repairing  leaks  in  same  also  came  under  this 
head.    Rate:  3-lt  $.315  5-lt.  $.350. 

No.  12. — "Diaphragms  Tested."    This  consists 
in  testing  diaphragms  at  the  time  when  valves 
are  cleaned.    Rate:  3-lt  $.011  5-lt  $.012. 
Day  Work: 

Prover  test,  testing  for  leaks,  oiling  meters 
(routine)  with  neutral  machine  oil,  painting  and 
washing  out. 

The  above  change  resulted  as  follows: 

Output  of  meters  per  day:  Day  work,  40;  piece 
work,  75;  Increase,  87%. 

Wages  paid  (10-hour  day):  Day  work,  $1.75  to 
$2.25;  piece  work,  $2.50  to  $3.50;  increase,  55%. 

Average  increase  In  wages  about  55%. 

Average  decrease  In  cost  of  work  for  the  com- 
pany, about  20%. 

From  the  foregoing  it  is  seen  that  the  di 
red  object  of  the  change  was  accomplished, 
while  at  the  same  time  the  wages  of  the  men 
were  increased  about  5«r>  per  cent,  and  the 
cost  of  repairing  meters  was  reduced  about 
20  per  cent.  The  change  in  the  system  justi 
he,  itself  in  every  respect,  and  has  further 
advantages  over  the  day  work  plan,  viz.: 

(a)  Nearly  twice  as  much  work  is  turned 
out  with  practically  the  same  fixed  cost. 

(b)  The  quality  of  the  work  is  better  be 
cause  of  more  and  easier  over  inspection  and 
supervision.  The  men  cannot  slight  or  skimp 
mii  their  work,  because  if  the  wotk  is  not  dour 
properly,  it  is  turned  back  to  the  man  who 
did  it  Bnd  must  be  done  over  by  him  entailing 


a  loss  of  time  for  him.  Under  the  old  svstem 
this  made  little  difference,  because  the  men  al- 
ways received  their  full  day's  pay,  regardless 
of  the  quality  of  the  work. 

(c)  The  same  men  are  kept  at  the  same 
kind  of  work  as  much  as  possible,  becoming 
more  proficient  at  any  one  kind  of  work.  This 
increases  both  their  skill  and  speed. 

(d)  Every  man  has  to  do  a  full  day's 
work  if  he  is  to  receive  a  day's  pay. 

(e)  Permits  of  easy  over-inspection  by  the 
foreman,  thereby  eliminating  all  chance  of 
poor  work  getting  by  as  it  passes  successively 
from  one  mechanic  to  another. 

(f)  Men  are  more  satisfied  and  contended, 
and  seem  perfectly  willing  to  apply  the  extra 
effort  for  the  extra  pay. 

Quite  naturally  the  change  to  the  piecework, 
like  everything  else  new  that  is  tried  where 
laboring  men  or  mechanics  have  to  be  dealt 
with,  wasn't  very  popular  with  the  men  at  the 
start.  They  were  suspicious,  and  thought  it 
was  a  scheme  to  get  more  work  out  of  them 
with  eventually  the  same  pay  as  they  had  al- 
ways been  getting  by  the  day.  They  were 
afraid  that  if  they  increased  their  daily  out- 
put and  earned  a  much  bigger  day's  pay,  the 
company  would  cut  the  price  and  bring  them 
to  the  old  scale.  No  such  cut  has  ever  been 
made  in  prices ;  in  fact,  some  of  the  prices 
were  increased  so  that  all  the  men  could 
equally  share  the  benefit. 

The  Taylor  system  and  the  piecework  sys- 
tem as  carried  On  in  our  Meter  Shop  have 
much  in  common,  although  radically  different 
in  theory.  For  instance,  four  men  daily  exe- 
cute ten  pieces  of  work  consisting  of  "Setting 
in  new  diaphragms"  as  given  under  No.  11,  in 
the  piecework  rates,  netting  them  $3.50  for  the 
day's  work,  while  they  formerly  received  $2 
to  $2.25  per  day.  Under  the  day  work  plan 
they  executed  only  six  pieces  of  this  work. 
The  change  from  six  to  ten  pieces  of  work- 
came  only  gradually  according  as  the  men 
gained  confidence  in  the  permanence  of  the 
price  established  for  the  work.  Each  of  the 
four  men  does  the  same  amount  of  work  dai- 
ly, and  the  foreman  demands  this  of  them. 
Since  no  distinction  is  made  between  the  ca- 
pacities of  these  individual  men,  how  then  do 
we  know  that  the  men  as  a  whole  or  the  best 
man  of  the  four  cannot  turn  out  more  work? 
Mr.  Taylor  would  have  attacked  the  problem 
differently.  He  would  have  singled  out  the 
best  man  and  would  have  made  a  thorough 
time  study  of  his  work  of  putting  in  new  dia- 
phragms. Soldiering  would  be  eliminated,  and 
every  facility  afforded  the  man  to  help  him 
increase  his  output  to  the  maximum.  This 
man  would  be  called  a  first-class  man,  and 
the  others  would  have  to  work  and  receive 
pay  accordingly.  If  they  did  not  have  the 
skill  and  speed,  after  given  a  good  opportun- 
ity to  acquire  it,  they  would  be  replaced  by 
other  men  better  fitted  to  do  this  particular 
kind  of  work. 

Several  years  ago  there  was  a  change  made 
in  the  arc  Maintenance  Department.  Simul- 
taneously there  followed  a  very  material  in- 
crease in  the  working  efficiency  of  this  De- 
partment to  which  the  following  figures  will 
bear  testimony : 

1907.    1911.  Inc. 

Av.  wages  paid  to  trimmers  per 

day  (9  hours)   $1.73    $2.26  30.« 

No.  of  lights  trimmed  per  day..     54        76  40.. 

Record  of  the  lamps  trimmed  per  day  (& 
hours)  from  1907  to  1011  : 

1907  54  lumps  per  day 

1908  60  lamps  per  day 

19Q9  70  lamps  per  day 

1910  71  lamps  per  day 

1911  76  lamps  per  duy(ftrst  6  months) 

Decrease  in  cost  per  arc  per  month,  includ- 
ing labor  and  material  is  12.5  per  cent. 

Regardless  of  any  change  in  system  or  in- 
creased  efficiency,  the  wages  paid  today 
throughout  the  various  departments  of  the 
compam  are  generally  about  20  to  50  per  cent 
higher  than  they  were  in  1007.  This  in  itself 
therefore  does  not  explain  the  above  increased 
efficiency.  What  then  has  brought  about  this 
change  that  has  reduced  the  cost  of  trimming 
arcs  by  12.5  per  cent  while  the  cost  of  labor 

has  advanced  80.6  per  cent? 

Mr.  Taylor's  principles  of  scientific  manage- 
ment were  here  crudely  but  effectively  applied 
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To  "use  the  men  right"  and  to  "get  the  work 
out  of  them,"  meant  increased  efficiency.  The 
following  are  some  of  the  things  that  were 
done  that  brought  the  monthly  balance  sheet 
of  this  department  from  a  loss  to  a  profit : 

(a)  The  wages  of  nearly  all  the  men  were 
raised. 

(b)  A  personal  interest  was  taken  in  ev- 
ery man. 

(c)  A  closer  study  was  made  of  how  each 
man  worked  and  what  he  did  and  each  was 
helped  to  become  more  proficient. 

(d)  The  individual  men  were  called  on  at 
different  times  and  asked  to  try  to  increase 
their  average  number  of  lights  trimmed  for 
the  ensuing  month. 

(e)  A  daily  record  sheet  was  posted  for 
the  men  so  that  they  could  see  what  the  other 
fellow  was  doing,  etc. 

In  short,  it  was  sought  to  bring  about  just 
what  Mr.  Taylor  proposes,  namely,  high  wages 
and  low  labor  cost,  and  this  has  been  accom- 
plished to  a  marked  degree  by  getting  in  per- 
sonal touch  with  the  men  and  the  work,  and 
by  knowing  what  was  to  be  done  and  how  it 
should  be  done. 

Conclusion. — The  object  of  good  manage- 
ment .is  to  get  work  done  in  a  first-class  man- 
ner and  as  cheaply  as  possible  with  the  great- 
est benefit  to  all  concerned.  Any  one  system 
ma"  or  may  not  accomplish  this,  and  while  one 
class  of  work  may  be  carried  on  to  the  utmost 
satisfaction  under  one  plan,  another  depart- 
ment may  be  managed  just  as  efficiently  under 
another  plan.  Thus  far  the  work  in  apply- 
ing the  Taylor  system  has  been  extended  to 
the  Street  Department.  A  study  is  being  made 
of  laying  mains  and  services;  setting  and 
changing  meters ;  miscellaneous  shop  work 
such  as  the  building  of  new  meter  manifolds 
and  the  rebuilding  of  old  manifolds;  connect- 
ing ranges,  piping  for  illuminating,  service 
extensions,  changing  position  of  meters,  chang- 
ing position  of  services,  etc.  The  work  was 
just  begun  a  few  months  ago  and  the  amount 
of  specific  knowledge  is  therefore  limited  at 
present.  It  is  hoped  that  the  work  will  be 
continued  and  gone  into  more  extensively  in 
the  near  future.  The  proposition  that  pre- 
sents itself  now  is  the  working  up  of  a  sys- 
tem of  controlling  this  work  with  specially 
trained  men  so  that  the  information  and  data 
collected  can  be  properly  applied. 

Precise  Leveling  by  the  U.  S.  Coast  and 
Geodetic  Survey. 

Contributed  by  C.  M.  Cade.  Assistant  Coast  and 
Geodetic  Survey,  Washington,  D.  C. 

For  many  years  the  Coast  and  Geodetic 
Survey  has  been  extending  over  the  United 
States  a  network  of  precise  levels  connecting 
with  both  oceans  and  the  Gulf  of  Mexico. 
The  initial  points  were  bench  marks  at  tide 
gage  stations  where  mean  sea  level,  the  da- 
tum of  precise  levels  in  this  country,  has 
been  determined  by  several  years  of  contin- 
uous observations.  During  this  work  many 
improvements  have  been  made  in  instruments 
and  methods  used. 

Beginning  the  season  of  1900,  an  entirely 
new  instrument  known  as  the  Coast  and  Geo- 
detic Survey  precise  level  was  adopted.  This 
instrument  was  designed  and  constructed  in 
the  instrument  divison  of  the  Survey  at  Wash- 
ington. It  has  several  peculiar  advantages 
over  types  of  levels  commonly  used.  Chief 
among  these  are :  The  use  of  three  leveling 
screws  widely  spread,  combining  ease  and 
rapidity  of  leveling  with  stability  of  instru- 
ment base ;  and  an  arrangement  of  a  mirror 
and  two  prisms  which  convey  the  image  of 
the  bubble  to  the  eye  through  an  auxiliary 
tube  at  the  side  of  the  telescope.  The  bubble 
may  thus  be  held  in  the  exact  center  of  the 
tube  at  the  instant  a  reading  is  taken.  The 
bubble  tube  is  set  into  the  telescope  as  near  as 
possible  to  the  line  of  collimation.  The  teles- 
cope is  pivoted  near  the  object  glass  and  rests 
on  a  vertical  screw  with  milled  head  near  the 
eyepiece.  This  instrument  with  tripod  for 
an  observer  5  ft.  10  ins.  tall  weighs  27%  lbs.t 

tSee  Appendix  8,  Report  for  1899,  Coast  and 
Geodetic  Survey. 

tFor  a  complete  description  of  the  above  in- 
strument see  Appendix  3,  Report  for  1903,  Coast 
and  Geodetic  Survey. 


The  rodst  used  in  this  work  are  graduated 
in  the  metric  system,  subdivisions  are  made 
to  centimeters,  millimeters  are  estimated.  No 
targets  are  used  but  the  mean  of  readings  of 
three  horizontal  cross  hairs  is  taken  out  to 
tenths  of  millimeters.    The  rods  are  carefully 
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Fig.  1— Position  of  Rod  and  Rodman;  Mark 
on  Rail  as  Turning  Point. 


standardized  at  the  beginning  and  end  of  the 
season,  and  they  are  measured  with  a  standard 
steel  tape  in  the  field  at  least  twice  each  month 
to  detect  any  changes  which  may  take  place. 
The  rods  are  impregnated  with  paraffine  to 
prevent  absorption  of  moVture. 

A  precise  level  party  comprises  six  men, 
the  chief  of  party,  who  acts  as  instrument 
man,  a  recorder,  two  rodmen,  an  umbrella 
man,  and  a  windshield  man.  The  instrument 
is  protected  from  the  sun  by  an  umbrella  dur- 
ing the  observing  and  by  a  heavy  cloth  hood 
while  moving  from  station  to  station.  In 
wind  of  considerable  force  it  is  shielded  by  a 
large  umbrella  or  by  a  piece  of  canvas 
stretched  on  a  collapsible  frame. 

Precise  level  lines  are  usually  run  along  rail- 


is  to  start,  the  observer,  who  rides  on  the 
leading  car,  is  pulled  ahead  such  distance  as 
atmospheric  conditions  and  grade  will  allow, 
his  car  is  stopped  and  the  instrument  set  up 
opposite  a  rail  joint,  usually  in  the  center  of 
the  track.  While  the  instrument  is  being 
placed,  the  umbrella  and  windshield  are  set 
in  position  and  held  by  the  two  men  who  ride 
on  the  car  with  the  observer.  Meanwhile  the 
first  rodman  has  stepped  from  the  second  car, 
taken  his  rod  from  its  rack  and  placed  it  in 
position  on  the  starting  bench  mark.  The 
recorder  and  second  rodman  pull  up  to  the  in- 
strument station  and  the  latter  goes  ahead  a 
distance  equal  to  the  back  sight.  Fore  and 
back  sights  are  kept  equal  by  counting  rails. 

The  first  rodman  is  read  first  at  each  sta- 
tion, i.  e.,  back  sights  are  taken  first  at  each 
odd  station.  This  makes  the  process  of  ob- 
serving symmetrical,  tending  to  eliminate  the 
effect  of  personal  equation,  and  preventing  ac- 
cumulation of  errors  caused  by  the  small  set- 
tling of  the  level  at  each  set  up,  and  any  pro- 
gressive change  in  the  amount  of  refraction. 
The  temperature  of  the  back  rod  is  recorded 
at  each  station.  A  point  on  the  top  of  the  rail 
marked  with  soapstone  crayon  is  used  as  a 
turning  point.  Foot  pins  or  plates  are  used 
when  a  train  is  known  to  be  approaching.  In 
several  instances  a  mark  on  a  rail  opposite  a 
permanent  bench  mark  has  been  found  to 
have  exactly  the  same  elevation  after  several 
days  of  traffic  and  it  is  reasonably  certain 
that  the  rail  rises  to  its  former  elevation 
quickly  after  the  passage  of  a  train. 

The  difference  between  the  lengths  of  fore 
and  back  sights  is  never  allowed  to  exceed  10 
meters  at  any  one  station  nor  the  accumu- 
lated difference  to  exceed  20  meters  on  any 
one  section.  A  section  is  the  portion  of  the 
line  between  two  successive  bench  marks  and 
is  usually  one  to  two  kilometers  in  length. 

Permanent  bench  marks  are  established  at 
an  average  distance  of  not  less  than  5  kilo- 
meters. They  are  of  various  types.  Those  in 
most  common  use  are:  A  3-in.  iron  pipe  4 
ft.  long  firmly  set  in  the  ground,  the  center 
of  a  brass  cap  is  the  bench  mark;  stone  posts 
6  ins.  square  and  4  ft.  long  set  as  above  are 
used  at  points  to  which  they  can  be  trans- 
ported by  rail ;  brass  discs  and  copper  bolts 
are  placed  on  masonry  of  a  permanent  char- 
acter, on  buildings,  etc.  The  distance  between 
permanent  bench  marks  is  divided  by  tempo- 
rary bench  marks ;  these  are  usually  a  2x2-in. 
stake  with  a  nail  driven  in  the  top. 

Each  section  is  leveled  independently  in  for- 
ward and  backward  directions  under  as  dif- 


roads,  the  most  direct  and  accessible  routes. 
Where  permission  can  be  obtained  from  the 
railroad  officials  two  velocipede  cars  are  used 
by  the  party  while  going  to  and  from  work 
and  during  the  actual  progress  of  the  leveling. 

The  method  of  field  procedure  is  as  follows: 
On  reaching  the  point  where  the  day's  work 


ferent  atmospheric  conditions  as  it  is  possible 
to  obtain.  The  two  runnings  must  check 
within  4  mm.  Vfc  where  k  is  the  distance  lev- 
eled in  kilometers.  In  case  the  discrepancy 
between  the  two  runnings  exceeds  the  above 
limit,  two  more  independent  runnings  must  be 
made.    The  mean  of  all  measurements  of  a 
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section  is  taken  as  the  difference  of  elevation; 
however  any  running  differing  from  the  mean 
of  all  by  more  than  6  mm.  must  be  discarded. 

The  probable  error  per  kilometer  of  leveling 
is  indicated  in  two  ways,  first  by  the  diver- 
gence between  forward  and  backward  lines, 
second  in  the  external  evidence  shown  by  the 
adjustment  of  the  level  net.  Both  indicate 
that  the  above  error  is  ±  0.7  mm.  per  kilo- 
meter for  practically  all  of  the  leveling  done 
by  the  Coast  and  Geodetic  Survey. 

Unequal  amounts  of  refraction  on  the  back 
and  fore  sights  produce  most  of  the  errors  in 
leveling.  The  effect  of  refraction  is  most  no- 
ticeable on  steep  grades.  The  maximum 
length  of  -ight  as  set  by  the  general  instruc- 
tions for  precise  leveling  is  150  meters ;  it  is 
often  necessary,  however,  to  cut  down  length 
of  sight  to  from  40  to  50  meters  pn  account 
of  unfavorable  atmospheric  conditions. 

The  collimation  error  is  determined  once 
daily,  in  the  running.  If  it  exceeds  0.03  milli- 
meter per  meter  the  level  must  be  adjusted. _ 

Office  computations  include  the  application 
of  corrections  for  the  above  error  on  each 
section  for  curvature  and  refraction  and  for 
length  and  temperature  of  rods.  The  colli- 
mation, refraction  and  curvature  corrections 
are  of  course  zero  when  the  sights  are  ex- 
actly equal. 

It  has  been  customary  for  precise  leveling 
parties  to  live  in  two  10xl2-ft.  tents  and  to 
secure  board  at  hotels.  Where  this  plan  is 
practicable,  i.  e.,  where  board  can  be  obtained 
at  intervals  not  exceeding  25  miles,  the  weight 
of  camp  outfit  and  personal  baggage  need  not 
exceed  1,500  lbs.,  and  moves  can  be  made  by 
express  with  a  loss  of  from  three  to  five 


hours  only.  It  is  not  uncommon  for  camp 
to  be  pitched  and  work  of  leveling  begun  in 
an  hour  after  arriving  at  a  railway  station. 

The  above  method  was  used  on  the  line  Fort 
Worth  to  El  Paso,  Texas,  614  miles  in  length, 
during  the  season  of  1910,  and  is  now  em- 
ployed by  the  two  parties  in  the  field  in  Utah 
and  New  Mexico  during  the  season  of  1911. 

The  Fort  Worth  to  El  Paso  line  is  the  lat- 
est addition  to  the  precise  level  net.  Includ- 
ing spurs  to  triangulation  stations  it  comprises 
625  miles  of  completed  work.  Two  hundred 
seventy-one  permanent  bench  marks  were  es- 
tablished. The  season  was  9%  months  in 
length,  from  April  1,  1910,  to  January  15,  1911. 
The  speed  varied  from  56  to  96  miles  per 
month.  From  Sept.  15  to  Oct.  15  105  miles  of 
line  were  completed.  An  average  speed  of 
68  miles  per  month  was  maintained  through- 
out the  season.  This  w*s  over  a  rough  un- 
settled country  in  a  hot  climate.  The  maxi- 
mum temperature  of  the  rod  for  the  season 
was  53°  C,  or  127°  F.  The  difference  in  ele- 
vations of  the  last  bench  mark  on  the  line  as 
determined  separately  by  the  forward  and 
backward  runnings  was  55.4  mm.  The  ap- 
proximate cost  of  the  field  work  on  this  line 
was  $11  50  per  completed  mile  'I'll is  is  about 
the  average  cost  of  precise  leveling,  $11.60  per 
mile  of  completed  line.  The  cost  varies  with 
the  character  of  the  country  traversed  and 
,],,,,■,.'  upon  weather  conditions,  MM  of 
transportation,  hotel  accommodations,  etc. 

I'tider  exceptionally  favorable  conditions  a 
surprisingly  largo  amount  of  line  may  he  com- 
pleted with  the  above  instrument  and  methods. 
The  largest  day'1  work  during  the  season  of 
1910  vrai  15  1  miles  of  single  line  on  Oct.  1, 


in  exactly  9  hours  of  actual  leveling.  The 
number  of  instrument  stations  on  this  date 
was  114,  so  that  the  average  time  for  each  set 
up  was  4.6  minutes.  This  includes  moving 
between  stations.  No  re-running  was  neces- 
sary on  any  of  the  above  day's  work. 

Records  established  by  the  survey  are  16 
miles  of  single  line  in  one  day  with  147  in- 
strument stations,  4  miles  of  single  line  in  1 
hr.  35  mins.,  112  miles  of  completed  line  in 
one  month. 


PERSONALS. 

Mr.  John  M.  Hackett  has  been  elected  City 
Engineer  of  Dunkirk,  N.  Y. 

Mr.  James  A.  McCrea  has  been  appointed 
General  Manager  of  the  Long  Island  R.  R. 

Mr.  E.  Hardgrove,  Superintendent  of  Sewers 
of  the  Borough  of  Queens,  New  York  City,  has 
resigned. 

Mr.  Emanuel  Brandon,  Superintendent  of 
Highways  of  the  Borough  of  Queens,  New 
York  City,  has  resigned. 

Mr.  J.  Lorn  Allan  resigned  his  position  as 
Secretary  foF  the  Nova. Scotia  Society  of  Engi- 
neers at  the  annual  meeting  just  held. 

Mr.  Ross  Canterbury  has  resigned  his  position 
as  City  Engineer  of  Peoria,  111.,  and  will  take  up 
private  work  in  engineering  construction. 

Mr.  W.  D.  Campbell  has  been  appointed 
General  Superintendent  of  the  Northern  and 
Central  districts  of  the  Southern  Pacific  Co. 

Mr.  A.  R.  McCleave,  Assistant  Road  Commis- 
sioner, Halifax,  Nova  Scotia,  has  been  appointed 
Secretary  of  the  Nova  Scotia  Society  of  Engi- 
neers. 

Mr.  Ward  Crosby  has  been  appointed  Chief 
Engineer  of  the  Carolina,  Clinchfield  and  Ohio 
Ry.  with  offices  at  Johnson  City,  Tenn.,  effec- 
tive Nov.  1. 

Mr.  Alfred  H.  Terry  has  been  appointed  City 
Engineer  of  Bridgeport,  Conn.    Mr.  Terry  has 


resigned  his  position  with  the  New  York,  New 
Haven  &  Hartford  R.  R.  Co. 

Mr.  Kern  Dodge,  formerly  of  the  firm  of 
Dodge,  Day  &  Zimmerman,  engineers,  Phila- 
delphia, Pa.,  will  sail  for  Europe.  He  expects  to 
be  abroad  the  entire  winter. 

Mr.  L.  H.  Phetteplace  has  been  appointed 
General  Superintendent  of  the  Carolina,  Clinch- 
field  &  Ohio  Ry.,  in  charge  of  operation  and 
maintenance,  with  offices  at  E'rwin,  Tenn. 

Capt.  Amos  A.  Fries.  Corps  of  Engineers 
U.  S.  A.,  has  been  detailed  to  visit  and  investi- 
gate the  Austin  dam  failure  in  connection  with 
the  work  of  the  engineer  school  at  Washington. 

Mr.  Hugh  Redmond,  engineer  in  the  employ 
of  the  U.  S.  Government.  Philippine  Islands, 
died  at  Nalolos,  Bulaean  Province,  on  Oct.  24, 
as  the  result  of  injuries  received  In  a  motor- 
cycle accident. 

Mr.  Wm.  J.  Sprlngborn  has  been  appointed 
Director  of  Public  .Service  of  Cleveland,  Ohio. 
Mr.  Sprlngborn  formerly  served  in  this  capacity 
under  the  administration  of  the  late  Mayor 
Tom  L.  Johnson. 

Col.  Thos.  O.  Casey,  Corps  of  Engineers 
U.  S.  A.,  will  retire  on  March  1  after  36  years 
of  active  service.  Col.  Casey  Is  now  In  charge 
of  engineering  and  defensive  works  In  the 
Baltimore  district. 

.Mr.  A.  ('  Hansen  has  been  named  as  In- 
spector of  the  Hoard  of  Public  Works  at  Los 
Angeles.  Mr.  Hanson  was  connected  with  the 
work  of  the  city  from  19()fi  to  1  *>0S  In  charge  of 
the  construct  Ion  of  an  outfall  sewer.  Since  that 
time  ho  has  been  engaged  as  Division  Engineer 
on  the  Loa  Angeles  aqueduct. 

Mr.  II.  I''.  Tucker  has  resigned  his  position 
with  the  Isthmian  Canal  Commission  whore  ho 
haH  been  engaged  on  t  hr>  design  of  lock  masonry 
ami  v.'ikc:  for  Hie  past  four  years.  Mr.  Tucker 
has  nocipleil  a  position  as  Itosldent  Knglnocr 
for  Hie  construction  oT  fifteen  buildings  for  the 
I VI or  Hi  lit    Hrlglinm  Hospital  al  Huston. 

Mr.   UtfX&ndct  Potter,  who  has  been  acting  in 

Advisory    Kngll  r    for   the   city   of  Muskogee, 

i  Htlii.,  on  the  Improved  water  supply  system 
ami    garbage    disposal    plant    now    under  con- 


struction, has  assumed  charge  of  the  construc- 
tion and  the  entire  responsibility  for  the  engi- 
neering work  is  under  his  direction.  The  city 
abrogated  its  contract  with  Mr.  Potter  to  act 
simply  as  Advisory  Engineer  and  has  entered 
into  the  new  contract,  thus  extending  his  duties 
and  responsibilities. 

Major  Walter  W.  Crosby,  Chief  Engineer  of 
the  State  Roads  Commission,  New  York,  has 
been  elected  to  the  non-resident  faculty  of 
Columbia  University  to  lecture  on  highway 
engineering  during  the  session  of  1911  and  1912. 
Major  Crosby  went  to  Maryland  in  1901,  being 
appointed  Road  Engineer  of  Baltimore  County. 
In  1904  he  was  appointed  General  Superintend- 
ent to  the  Board  of  Park  Commissioners.  A 
year  later  he  was  made  Chief  Engineer  of  the 
Maryland  Geological  and  Economic  Survey  and 
in  1908  accepted  his  present  position.  He  is  a 
native  of  Brooklyn.  N.  Y.,  and  was  graduated 
in  1903  from  the  University  of  Maine.  He  is  a 
Major  and  Adjutant-General  in  the  1st  Brigade, 
Maryland  National  Guard. 


Civil  Engineering  Society  Meetings. 

American  Public  Health  Association.— Wm.  C. 

Woodward,  Washington,  D.  C,  Secy.  Annual 
meeting  at  Havana,  Cuba,  Dec.  4-9. 

Chicago  Signal  Club.— A.  D.  Claud,  Secy.  Next 
meeting  at  offices  of  The  Signal  Engineer, 
Dec.  4. 

National  Irrigation  Congress. — Arthur  Hooker, 
214  Hotel  La  Salle,  Secy.  Annual  meeting  at 
Chicago,  Dec.  5-9. 

American  Society  of  Agricultural  Engineers. — 
J.  B.  Davidson,  Iowa  State  College,  Ames,  la., 
Secy.  Annual  meeting  at  St.  Paul,  Minn.,  Dec. 
27-29.  Mr.  Davidson  advises  that  the  1910  tran- 
sactions may  be  secured  from  the  secretary  at 
50  cents  per  copy. 

The  Cleveland  Engineering  Society. — F.  W. 
Ballard,  Chamber  of  Commerce  Bldg.,  Secy. 
Special  meeting  Nov.  28. 

The  Arkansas  Association  of  Surveyors  and 
Civil  Engineers. — J.  O.  Jones,  Birta,  Ark.,  Secy. 
Annual  meeting  at  Little  Rock,  Dec.  29-30. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Owen  Buckets. — Paper,  7%x9%  ins.,  28  pp. 
The  Owen  Bucket  Co.,  Cleveland,  Ohio. 

This  catalog  contains  complete  detailed  il- 
lustrations and  descriptions  of  Owen  Clam 
Shell  Buckets.  Illustrations  of  installations  of 
these  buckets  showing  them  in  operation  are 
also  given. 

Bain  Wagons. — Paper,  7%x9%  ins.,  4S  pp. 
The  Bain  Wagon  Co.,  Kenosha,  Wis. 

This  catalog  contains  an  illustrated  descrip- 
tion of  the  manufacture  of  Bain  wagons.  Il- 
lustrations accompanied  by  descriptions,  speci- 
fications and  prices  of  all  types  of  wagons  and 
cars  are  given. 

Stump  Pullers.— Paper,  5^x7%  Ins.,  32  pp. 
The  Milne  Mfg.  Co.,  Monmouth,  111. 

This  catalog  contains  information  regarding 
all  steel  dump  anchored  and  self -anchoring 
stump  pullers.  Illustrations  showing  the  con- 
struction of  the  stump  pullers  and  descriptions 
of  the  puller  and  its  various  parts  are  given. 
Method  of  operation  is  described.  Catalog  also 
contains  illustrations,  descriptions  and  prices 
of  accessory  tools  used  in  this  class  of  work. 

Bacterial  Sewage  Filters.— Paper,  lOx^Vi  Ins., 
54  pp.  Pacific  Flush  Tank  Co.,  1S4  La  Salle  St., 
Chicago. 

This  book  contains  drawings  showing  Instal- 
lations of  bacterial  sewage  filters,  giving  de- 
tails and  dimensions.  The  object  of  the  book 
Is  to  show  the  application  of  the  automatic 
apparatus  to  various  types  of  bacterial  sewage 
filters. 

Hoisting  Engines.— Paper,  9%xl2  Ins.,  170  pp. 
S.  Flory  Mfg.  Co..  Bangor,  Pa. 

This  Is  the  sixth  edition  of  the  general  cata- 
log of  Improved  hoisting  engines  and  other  ma- 
chinery. It  contains  Illustrations,  descriptions, 
tables  and  sizes  and  prices  of  standard  types. 
Catalog  also  deals  extensively  with  cable  ways 
and  wlri'  tramways.  Considerable  space  Is  de- 
voted to  derricks  and  to  logging  machinery. 

Machine  List.  Paper.  Ixfi'4  Ins.,  72  pp.  A.  11. 
Hitchcock.  1220  Cuxton  Hldg..  Chicago,  111. 

This  Is  a  reference  list  for  buyers  of  sawmill 
and  wood  working  machinery. 

Universal  Cement.  Paper,  fix!)  Ins.  20  pp. 
Universal  Portland  Cement  Co.  72  \V.  Adams 
St..  Chicago,  111. 

This  Is  Hie  monthly  bulletin  for  October  con- 
taining Illustrated  articles  covering  concrete, 
construction  now  under  way. 


Figs.  3  and  4 — Stone  Post  and   Iron   Pipe  Bench  Marks.    Before  Setting. 
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The     Dynamiting     of  Contractors' 
Plants  and  the  McNamaras. 

Few  thinking  men  will  deny  that  benefit  has 
resulted  from  the  organization  of  labor.  No 
thinking  man  can  condone  crimes  such  as 
those  confessed  to  by  James  and  John  McNa- 
mara  and  committed  in  the  behalf  of  organ- 
ized labor.  It  is  asserted  by  labor  union  offi- 
cials that  the  criminal  acts  of  the  McNamaras 
were  the  acts  of  individuals  and  are  acts  con- 
demned by  the  creed  of  organized  labor  and 
by  the  sentiment  of  the  greater  body  of  labor 
union  men.  This  assertion  both  tells  the  truth 
and  evades  the  truth.  The  creed  of  organized 
labor  does  not  countenance  crime  nor  does 
the  great  majority  of  labor  union  men  ap- 
prove the  commission  of  crime.  There  is  just 
as  truly  an  uncontrolled  sentiment  in  labor 
unionism  which  comes  perilously  close  to  be- 
ing organized  crime.  Also  the  criminal  acts 
of  the  McNamara  brothers  in  California 
were  not  a  sporadic  outburst  of  individual 
violence ;  they  were  the  continuation  of  a  long 
series  of  similar  acts  by  labor  union  men. 
In  the  obvious  scramble  of  labor  leaders  to 
wash  their  hands  of  the  McNamaras  this  fact 
seems  in  a  fair  way  to  be  overlooked,  and  the 
readers  of  this  journal  who  are  employers  or 
managers  of  labor  will  do  well  to  review 
the  evidence. 

In  August,  1905,  the  International  Associa- 
tion of  Bridge  and  Structural  Iron  Workers 
called  a  national  strike  against  the  American 
Bridge  Co.    On  May  1,  1906,  this  and  other 
companies  combined  as  the  National  Erectors' 
Association  and  declared  for  the  open  shop. 
During  1905  there  were  a  number  of  unsuc- 
cessful attempts  made  to  dynamite  work  be- 
ing erected  by  the  American  Bridge  Co.,  and 
there  were  assaults  on  non-union  employes  of 
the  company.    In  1906  occurred  the  assault 
on  non-union  erectors   at   the   Plaza  Hotel. 
New  York  City,  in  which  a  policeman  was 
killed.    There  were  dynamitings  of  work  at 
Newark,  N.  J.,  and  Cleveland,  O.,  and  a  mill 
was  burned  at  Conshohocken,   Pa.  Assaults 
were  numerous  and  several  men  were  killed. 
In  1907  there  were  two  dynamitings  on  work 
being  done  by  firms  belonging  to  the  erectors' 
association  and  also  several  assaults  of  non- 
union men.    In  1908  bridges  or  buildings  were 
dynamited    at    Cleveland,    O. ;    Elsdon,   111. ; 
Clinton,   la. :    Chicago,    111. :   Perth  Amboy, 
N.  J. ;   Bradshaw,  Mich. ;   New   York  City ; 
Philadelphia,  Pa. ;  Dayton.  O. ;  Bay  Chester. 
N.  Y. :  Aikin,  Mich.;  Somerset,  Mass.;  Buf- 
falo, N.  Y. ;  Cincinnati,  O. ;  St.  Louis,  Mo. ; 
Kansas  City,  Mo.,  and  at  a  number  of  other 
ilaces.    In  all  20  pieces  of  work  being  carried 


on  by  firms  of  the  erectors'  association  were 
dynamited  in  1908. 

The  record  of  1908  for  dynamiting  of  non- 
union work  was  continued  during  1909  and 
1910.  There  were  four  works  dynamited 
simultaneously  in  Indianapolis  on  Oct.  25. 
1909.  Other  explosions  occurred  at  Chicago, 
Buffalo,  Pittsburgh,  Philadelphia,  Cincinnati, 
Kansas  City,  Boston,  Detroit,  Salt  Lake  City, 
Omaha,  Green  Bay,  Wis. ;  Indiana  Harbor, 
Mich. ;  Mount  Vernon,  111. ;  Davenport,  la. ; 
Greenville,  N.  J. ;  Superior,  Wis. ;  Clinton, 
la.  Altogether  the  record  for  the  two  years 
until  Sept.  4,  1910,  reached  35  dynamitings. 
On  Sept.  4,  1910,  there  occurred  simul- 
taneously two  explosions  at  Peoria,  111.  On 
Oct.  1,  1910,  the  Los  Angeles  Times  newspaper 
plant  was  dynamited  and  19  employes  were 
killed.  On  Dec.  25  the  Llewellyn  Iron  Works 
were  partially  wrecked  by  dynamite.  The 
last  two  explosions  are  those  to  which  the 
McNamaras  have  just  confessed. 

This  record  of  one  dynamiting  every  three 
weeks  for  three  years  takes  no  account  of  a 
score  or  so  of  instances  in  which  explosions 
were  planned  and  failed.  Such  a  record  of 
crime  by  the  members  of  a  single  organization 
is  not  easily  explained  as  a  series  of  isolated 
outbursts  of  individual  violence.  A  sentiment 
common  to  a  large  number  of  fellow  members 
and  of  whose  sincerity  these  members  feel 
confident  is  essential  to  a  campaign  of  vio- 
lence of  such  magnitude.  This  sentiment  ex- 
ists not  as  a  creed  of  labor  unionism  but  as 
the  creed  of  a  considerable  number  of  labor 
unionists.  The  leaders  of  union  labor  may 
reasonably  deny  abetting  such  a  sentiment, 
but  they  cannot  plausibly  deny  their  incom- 
petence to  control  it. 


Sewer  Construction  in  St.  Louis. 

The  third  article  in  the  series  relating  to 
sewer  construction  in  St.  Louis  appears  in 
this  issue.  This  is  the  last  of  the  articles  de- 
scribing the  general  features  of  the  new  sewer 
system.  The  fourth  article,  which  will  be 
published  early  next  month,  relates  to  a  small 
but  very  eccentric  project  and  contains  a  very 
interesting  study  in  grade  compensation  mi 
curves. 

In  the  present  article  the  author  describes 
the  construction  plants  and  methods  em- 
ployed on  the  several  large  trunk  sewers.  The 
rates  of  progress  attained  by  various  ma- 
chines under  the  conditions  encountered  are 
given  and  the  relative  efficiencies  of  the  vari- 
ous machines  as  indicated  under  conditions 
existing  in  St.  Louis  are  given.  It  will  be 
seen  that  each  excavating  machine  and  meth- 
od tried  had  its  proper  field  and  range  of 
application. 
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The   Water   Efficiency   of  Irrigation 
Systems. 

Considering  the  water  diverted  from  its  nat- 
ural sources  as  input  and  the  water  actually 
used  by  the  crops  irrigated  as  output,  the  ef- 
ficiency of  an  irrigation  system  is  about  30 
per  cent.  The  most  complimentary  thing  that 
can  be  said  of  this  figure  is  that  it  is  approxi- 
mately the  efficiency  of  some  of  our  city  water 
supply  systems.  In  neither  case  does  the  rec- 
ord beget  pride.  To  lose  seven  parts  out  of 
ten  of  a  commodity  by  careless  and  unintelli- 
gent transmission  and  use  is  not  efficient  work 
and  this  is  what  our  western  irrigators  are 
doing.  Indeed,  there  are  irrigation  systems 
which  do  not  show  the  efficiency  between 
water  diverted  and  water  used  that  is  shown 
by  a  steam  power  plant  between  coal  pile  and 
driving  shafts.  Such  conditions  are  of  most 
vital  significance.  As  we  have  stated  repeat- 
edly the  problem  of  securing  the  fullest  de- 
velopment of  irrigable  land  in  the  west  is  not 
to  find  land  capable  of  profitable  irrigation, 
nor  to  secure  money  with  which  to  build  irri- 
gation works — it  is  the  possibility  of  securing 
water  for  irrigation.  This  being  without  doubt 
the  condition  every  ray  of  light  thrown  on 
the  causes  of  irrigation  water  waste  or  on 
means  for  improving  water  efficiency  in  irri- 
gation must  be  welcomed.  We  have  shown 
what  some  of  the  causes  of  waste  are  and 
they  are  so  well  summarized  in  a  recent  paper 
by  "Mr.  F.  W.  Hanna  of  the  United  States 
Reclamation  Service  that  we  give  the  paper 
editorial  prominence  here. 

Transportation  losses  are  due  to  percolation  and 
evaporation  and  form  a  very  large  proportion  of 
water  losses  in  the  general  appropriation,  diver- 
sion and  application  of  water  to  plants.  These 
losses,  between  the  point  of  diversion  and  the 
farm  headgate,  range  in  general  from  30  to  60 
per  cent  of  the  amount  taken  into  large  canal 
systems,  averaging  probably  about  40  per  cent, 
of  which  about  5  per  cent  is  usually  attributed 
to  evaporation.  The  variation  in  loss  is  due 
to  difference  in  soil,  in  size,  shape  and  length 
of  canals,  and  to  difference  in  temperature. 
After  making  a  number  of  measurements  of 
canal  seepage  in  the  Boise  valley  and  making 
a  comprehensive  study  of  existing  data  on  the 
subject,  the  writer  has  concluded  that  old 
canals  will  ordinarily  seep  at  the  rate  of  from 
0.5  cu.  ft.  in  clayey  soils  to  1.5  cu.  ft.  in  sandy 
soils  per  day  per  square  foot  of  wetted  area 
of  the  canal  channel. 

For  the  purpose  of  eliminating  porous  soils 
from  canal  sections,  advantage  should  be  taken 
of  locating  the  canals  on  the  most  impervious 
soil  possible,  other  conditions  permitting.  In- 
asmuch as  the  quantity  of  seepage  is  propor- 
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tional  to  the  wetted  area  of  the  canal  section, 
it  is  evident  also  that  transportation  losses  can 
be  reduced  by  designing  the  canal  section  with 
the  least,   otherwise  permissible,  wetted  peri- 
meter for  the  quantity  of  water  to  be  carried 
by  it.    It  also  is  advantageous  to  carry  a  large 
quantity  of  water  in  a  single  canal  rather  than 
in   several    small   canals.     Canal   lengths  can 
often   be   reduced  by  the   omission   of  curves 
and  by  the  use  of  flumes  or  pipes  to  cross  de- 
pressions rather  than  by  the  use  of  long  pervi- 
ous canal  sections  around  them.    All  of  these 
precautions  having  been  taken  in  locating  the 
canal   the  imperviousness  of  the  canal  channel 
may  be  greatly  improved  by  the  use  of  wooden 
and  steel  flumes,  of  wooden,  iron  and  concrete 
pipes  and  of  concrete,  stone  masonry,  plaster, 
clay  and  oil.    From  30  to  90  per  cent  of  trans- 
portation    losses  may     be  overcome    by  this 
method  where  financially  practicable,  thus  ef- 
fecting a  saving  of  from  10  to  50  per  cent  in 
the  total  amount  of  water  which  is  diverted  foi 
irrigation  purposes. 

The  rate  of  seepage  increases  with  tempera- 
ture, that  at  100°  being  1.64  times  that  at  60°, 
a  fact  that  should  be  appreciated  in  the  design 
of  canal  systems  for  different  climates  and 
that  can  be  improved  slightly  for  a  given  cli- 
mate by  carrying  the  water  in  deep  rather 
than  in  shallow  canals. 

While  the  amount  of  field  surface  run-off  is 
largely  under  the  control  of  the  irrigator,  the 
engineer  should  know  this  loss  as  accurately 
as  possible  for  the  general  classes  of  soil  of 
the  irrigation  project.    The  amount  of  field  sur- 
face run-off  depends  on  the  methods  of  water 
deliverv,    the   methods   of   irrigating,   and  the 
degree  of  preparation  of  the  land  as  well  as  on 
the  personality  of  the  irrigator.    In  the  continu- 
ous-flow method  of  water  delivery,  the  irrigator 
is  generally  unable  to  care    properly    for  the 
water.     He   must   either   hire   extra  help,  to 
which   he   is   usually  opposed  for  many  good 
reasons,  or  he  must  neglect  his  irrigating  to 
rest  at  night  and  to  attend  to  the  other  duties 
about  the  farm.    As  a  result  of  these  difficul- 
ties the  water  is  often  allowed   to  waste  at 
night,  on  Sundays  and  at  times  when  the  irri- 
gator is  otherwise  engaged,  or  at  best  is  turned 
onto  a  pasture  or  a  meadow  where  a  large 
percentage  of  it  runs  to  waste.    In  the  non- 
continuous   flow   method,    or   rotation  method, 
the   irrigator  receives  his  water  at  predeter- 
mined intervals  and  usually  in  larger  quanti- 
ties,  thus  enabling  him  to  prepare  his  fields 
properly  for  irrigation  and  to  perform  his  other 
duties  during  periods  of  non-delivery  of  water 
and  to  use  the  water  efficiently  while  it  is  at 
his  command. 

In  view  of  these  facts  it  is  needless  to  say 
that  economy  of  water  can  be  effected  by  the 
adoption  of  the  rotation  method  of  water  de- 
livery and  that,  therefore,  irrigation  engineers 
should  encourage  this  method  of  water  deliv- 
ery. The  selection  of  the  method  of  irrigation 
suited  to  the  topography,  soil  and  crops  of  the 
land  Is  necessary  to  prevent  field  surface  run- 
off. Grains  and  grasses  are  usually  irrigated 
by  the  wild  flooding,  border  or  furrow  method, 
corn,  potatoes  and  sugar  beets  by  the  furrow 


method,  and  orchards  by  the  furrow  or  check 
method;  but  keen  judgment  must  be  exercised 
by  the  irrigator  to  obtain  the  most  efficient 
method  for  his  particular  farm.  In  economical 
application  of  water  to  land,  it  is  of  prime  im- 
portance, to  locate  and  construct  the  farm 
ditches  in  a  manner  suited  to  the  topography, 
to  the  soil  and  to  the  general  cropping  plans 
of  the  farm  and  to  improve,  so  far  as  prac- 
ticable, the  imperviousness  of  their  channels  by 
methods  hereinbefore  given.  The  ground  should 
should  also  be  thoroughly  leveled  and  otherwise 
prepared  for  irrigation. 

Experiments  conducted  on  the  Boise  project, 
Idaho,  to  determine,  in  a  general  way,  the 
field  surface  run-off  indicate  for  fine  grain 
and  alfalfa  tracts  irrigated,  mainly  by  the  bor- 
der method,  a  maximum  of  18  per  cent,  a  min- 
imum of  4  per  cent  and  a  mean  of  11  per  cent. 
These  tracts  were  in  about  an  average  state 
of  preparation  for  irrigation.  It  is  probable 
that  the  field  surface  run-off  in  the  average 
irrigation  system  will  not  be  less  than  10  per 
cent  of  the  total  amount  of  water  delivered 
into  the  farm  ditches  and  that  fully  half  of 
this  loss  can  readily  be  saved  with  proper  care 
in  irrigation. 

Field  evaporation  losses  are  variable  and  com- 
plicated quantities  difficult  of  determination  and 
only  few  data  on  the  subject  have  been  accum- 
ulated for  the  arid  regions  of  the  United  States. 
For  any  given  locality  the  evaporation  varies 
with  the  nature  of  the  soil  and  of  the  plant 
growth  on  it  and  with  the  condition  of  the 
soil  and  of  the  plant  growth  on  it.  The  evapo- 
ration from  sandy  soils  is  very  much  less  than 
that  from  ordinary  soils  and  that  from  plant 
covered  soils  is  very  much  less  than  that  from 
bare  soils  and  from  soils  covered  sparsely  with 
plants.  , 

For  the  average  soils  and  crops  it  is  prob- 
able that  20  per  cent  or  more  of  the  water  de- 
dilever  into  the  farm  ditches  for  irrigation  is 
lost  by  field  evaporation.  In  grain  and  grass 
fields  the  evaporation  loss  can  readily  be  re- 
duced 5  per  cent  by  the  use  of  the  furrow 
method  instead  of  the  wild  flooding  or  border 
methods  of  irrigation;  and  in  orchards  and  in 
sugar  beet  and  potato  fields,  10  per  cent  of  the 
evaporation  loss  can  be  prevented  by  using 
deep  furrow  irrigation  and  from  10  to  15  per 
cent  by  soil  cultivation  in  case  of  use  of  the 
wild  flooding  or  border  method. 

Finally,  a  large  percentage  of  the  water 
actually  applied  to  the  land  in  irrigation  perco- 
lates beyond  the  reach  of  plant  roots  and  joins 
the  ground  water  below.  This  loss  is  a  large 
one  hard  to  control,  and  probably  amounts  on 
an  average  to  20  per  cent  or  more  of  the  quan- 
tity of  water  delivered  into  the  farm  ditches 
for  irrigation.  It  depends  on  the  soil  porosity, 
tending  to  be  high  for  sandy  and  gravelly  soils 
and  low  for  clayey  soils,  and  is  affected  also 
by  the  method  of  irrigation.  In  the  check 
method  of  irrigation  it  is  a  comporatively  easy 
matter,  with  due  care  in  handling  the  water, 
to  use  the  right  quantity  for  proper  irrigation 
of  the  land  after  a  little  experience  with  the 
tract.  In  the  wild  flooding,  border  and  furrow 
methods  of  irrigation,  where  the  water  irrigates 


the  land  by  passing  over  it.  the  loss  by  perco- 
lation is  greatly  influenced  by  the  length  of 
run,  the  duration  of  run,  and  the  irrigation 
head.  If  too  large  an  irrigation  head  is  used 
erosion  occurs  and  the  field  surface  run-oft  be- 
comes too  great;  on  the  other  hand,  if  too 
small  an  irrigation  head  is  used  the  duration 
of  the  run  is  long  and  the  ground  at  the  upper 
end  of  the  run  becomes  over-irrigated  before 
the  lower  end  is  properly  irrigated,  resulting 
in  heavy  percolation  losses. 

Evidently  a  mean  course  must  be  adopted, 
which  course  can  be  determined  by  experiment 
for  any  particular  soil  and  length  of  run  by 
finding  the  relation  between  duration  of  irri- 
gation and  the  amount  of  water  required  for 
complete  irrigation   of  the   tracts  covered  by 
the  run.    Tabulations,  or  a  curve  of  the  rela- 
tion of  duration  of  run  to  quantity  of  water 
in  acre-feet  required  for  complete  irrigation  for 
varrying  irrigation  heads,  will  indicate  the  eco- 
nominal  head  to  use.    In  an  experiment  on  a 
tract  of  4.3  acres  in  the  Boise  valley  it  was 
found  by  this  method  that  on  a  run  of  about 
500  ft.   on  gravelly  soil   the   duration  of  run 
should  be  about  70  minutes  and  the  total  quan- 
tity of  water  about  1.8  acre-feet.    The  experi- 
ment brought  out  the  fact  that,  when  the  ir- 
rigation head  was  so  small  as  to  require  80 
minutes  per  run,  the  quantity  of  water  required 
for  complete  irrigation  was  2.2  acre-feet  and 
that  when  it  was  so  small  as  to  require  600 
minutes  per  run  the  quantity  of  water  required 
was  4.3  acre-feet,  corresponding  to  an  excess 
use,  respectively,  of  22  and  136  per  cent  over 
that  required  in  the  use  of  an  economical  head. 

An  experiment  was  also  made  on  this  tract 
of  land  to  ascertain  the  losses  due  to  length  of 
run  In  this  experiment  the  amount  of  water 
required  to  irrigate  efficiently  the  first  fourth  of 
the  run  and  that  for  the  full  run  were  ascer- 
tained. The  quantity  of  water  required  for  the 
full  run  was  found  to  be  35  per  cent,  more 
than  four  times  that  required  for  the  first 
fourth  of  the  run.  These  experiments  show 
clearly  that  valuable  savings  can  be  effectec 
by  the  use  of  proper  irrigation  heads  and  b$ 
the  selection  of  appropriate  lengths  of  run  ani 
it  is  not  unlikely  that  three-fourths  of  thl; 
loss  could  be  saved  by  the  adoption  in  prac- 
tice of  scientific  principles  of  irrigation. 

From  the  data  on  losses  herein  presented,  I 
appears  that  roughly  40  per  cent  of  the  wate- 
diverted  for  irrigation  is  lost  in  transit  and  3' 
per  cent  more  in  the  farm  fields.  This  make, 
a  total  of  70  per  cent  and  a  total  utilization  o 
only  30  per  cent  of  the  quantity  diverted,  whlc) 
may  be  considered  the  approximate  water  effi 
ciency  of  the  average  large  irrigation  systeir 
With  an  assumed  average  gross  crop  yield  o 
4%  tons  per  acre,  and  a  crop  yield  of  one  to 
to  450  tons  of  plant  use  of  water,  the  crop  re 
quirement  of  water  per  acre  is  about  1.4  acre 
feet.  On  the  basis  of  the  percentage  of  losse 
above  given  this  crop  yield  and  plant  use  c 
water  corresponds  to  a  duty  of  water  of  2, 
acre-feet  at  the  farm  headgate  and  of  4.7  acr« 
feet  at  the  point  of  diversion.  With  larger  cro 
yields  a  larger  quantity  of  water  per  acre  woul 
evidently  be  required  for  successful  agricultur 


Concrete  and  reinforced  concrete  section 


A  Novel  Form  of  Reinforced  Concrete 

Arch  Bridge  Built  in  Thuringia, 

Germany. 

The  accompanying  illustrations  show  an 
arch  bridge  of  particularly  interesting  type 
am!  also  notahle  for  being  the  largest  rein- 
fom  'I  eon.  rctc  areh  in  Germany.     I  his  an  h 

has  a  cleat  span  of  58  m.  (178  ft.  n  ">«  >. 

and  is  a  through  arch,  that  is  the  roadway 
passes  between  the  ribs  and  is  suspended 
from  them.  Another  feature  which  attracts 
attent.on  is  that  the  ribs  are  rigid  (without 
hinges)  and  are  bound  together  over  the 
roadway  by  T-  beams  so  broad  and  heavy  as 
;i|m„st  to  roof  in  the  roadway.  Die  bridge 
,  ;,,ries  single  truck  railway  It  was  con- 
structed by   Messrs.   Christian)  and  Nielson, 


and  described  by  Mr.  Christiani  in  a  paper 
before  the  German  Association  of  Architects 
and  Engineers.  An  abstract  of  this  paper  in 
Concrete  and  Constructional  Engineering  ot 
London  is  as  follows: 

The  bridge  crosses  the  River  Wcrra,  near 
llcriugcn   Station   on  the  Gerslungcn  Wacha 
lim.   in   Tlmringia.     A  branch  line  lias  been 
ronstructcd  connecting  two  works  for  the  ex 
traction  of  potash  salts,  known  as  the  lien', 
and  Wintcrshall  works,  respectively     I  lie 
Ime  is  carried  on  earthen  embankments,  and 
has  1 1 1  cross  the  river  at  a  point  necessitating 
a  Hear  span  of  .VI  m.  (17:1  ft.  II  ins.).     I  he 
,Uu\h  of  the  river  is  2  m    (6  ft.  <S  ins.)  at 
low  water  and  fi.2  m.  (17  ft.)  at  high  water, 
whilst   the  rivet  authorities  insist  on  a  eleai 
ani-e  of  11  ft.  «i  ins.  above  high  water  mark 
The  so, I  is  a  coarse,  angular  gravel,  capable 


of  carrying  2.5— 3  kgs.  per  cm.'  (35  —  48  H 
per  sq.  in.)  with  safety. 

The  design  is  that  of  a  rigid  arch,  whtcli  t 
author  prefers  to  any  form  ot  hinged  art 
on  account  of  the  greater  facility  of  CO 
StrUCtion  and  greater  stiffness  m  all  directiOl 
in  spite  of  the  initial  difficulties  ot  the  COI 
nutation.  The  two  arched  beams  arc  unit 
above  bv  transverse  stints,  and  carry  the  T 
in  forced  concrete  roadway  by  means  ot  st 
tics 

Provision  is  made  against  injury  from  va 
ations  of  temperature  by  dividing  the  rc 
into  three  parts,  the  two  end  sections  Of 
rigidlv  connected  with  the  arched  bet! 
whilst  the  middle  section  bangs  freely,  ■ 
engages  with  the  end  sections  by  means 
indentttioni  The  architectural  effect  wo 
have  been  better  had   the  vertical  tics  D 
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:  reinforced  concrete  instead  of  steel,  but 
was  thought  that  the  movement  of  the  sus- 
:nded  road  under  the  influence  of  changes 
:  temperature  would,  by  causing  bending  of 
e  ties,  set  up  severe  bending  stresses,  and 
obably  cause  cracks. 


ducted  on  behalf  of  the  railway  authorities 
on  Jan.  20,  1911.  Three  railway  trucks,  weigh- 
ing about  48  tons  each  when  loaded  with 
potash  salts,  and  a  locomotive  weighing  34 
tons,  were  used  for  loading.  Five  different 
cases  were  examined : 


order  to  meet  the  economic  conditions.  There 
was  the  gravity  section,  built  in  the  form  of 
the  arch,  as  the  ultra  conservative  type,  and 
the  Bear  Valley  Dam  as  the  extreme  in  the 
other  direction.  The  writer's  design  is  sub- 
mitted as  one  which  best  fulfills  the  require- 


a:  ^V. 

•  ■ 

II  1  I  H 

fng.VContg.  Plan 

"  Section  BB 

General  Plans  for  a  Reinforced  Concrete   Through   Arch   Railway  Bridge,  Thuringia,  Germany. 


The  decking  is  12  to  14  cm.  (5Vz  ins.)  thick, 
id  is  carried  by  four  longitudinal  beams, 
hich  in  their  turn  rest  on  transverse  sup- 
)rts  at  intervals  of  4.15  m.  (13  ft.  7  ins.), 
hese  supports  are  80  cm.  (2  ft.  7  ins.)  wide 
the  middle,  tapering  to  50  cm.  (1  ft. 
4  ins.)  at  the  ends.  The  rails  are  con- 
iuous,  and  are  carried  on  sleepers  which 
e  readily  removed  sideways  if  required.  The 
ravel  ballast  is  30  to  40  cm.  (12  to  16  ins.) 
:ep.  .  .  . 

The  centering  used  in  the  construction  of 
is  bridge  had  a  maximum  excess  of  height 
.  the  center  of  50  mm.  (2  ins.)  diminishing 
wards  the  ends.  The  supports  rested  on 
edges,  which  could  be  removed  when  re- 
lired,  the  central  wedges  being  the  first  to 
:  driven  out.  It  was  found  that  the  settle- 
ent  of  the  centering  during  the  concreting 
nounted  to  35  mm.  (1%  ins.)  at  the  crown 
i  the  arch,  and  when  the  centering  was  re- 
loved  after  the  concrete  had  hardened  for 
weeks  a  further  settlement  of  11  mm. 
'16  in.)  took  place.  The  concreting  of  the 
•ches  was  naturally  performed  before  that 
E  the  roadway,  but  the  reverse  order  was 


rig.  1 — Sections  of  Thin    Reinforced  Con- 
crete Dam;  Halligan  Dam. 

ollowed  in  the  removal  of  the  false-work,  in 
rder  to  avoid  undue  stresses  in  the  vertical 
ies.  The  work  was  begun  on  April  15,  1910, 
nd  the  concreting  was  finished  on  Aug.  1  of 
ie  same  year. 

The  clear  span  of  53  m.  (173  ft.  11  ins.) 
>  the  largest  in  Germany,  and  special  interest, 
nerefore,  attaches  to  the  loading  tests  con- 


(1)  Three  trucks  placed  symmetrically  in 
the  middle  of  the  bridge;  (2)  Two  trucks, 
standing  at  the  point  at  which  the  roadway 
is  divided ;  (3)  The  same,  at  the  other  end ; 
(4)  One  truck  in  the  middle;  (5)  The  whole 
train  crossing  the  bridge  at  full  speed. 

The  deflections  were  measured  at  twelve 
different  points  by  means  of  wooden  levers 
magnifying  five  times.  The  results  show  a 
remarkably  close  agreement  between  the  cal- 
culated and  observed  deflections  in  all  points, 
proving  the  possibility  of  computing  correctly 
structures  of  this  type.  The  results  indicate 
a  modulus  of  elasticity  of  300,000  kgs.  per  sq. 
cm.  (1,904  tons  per  sq.  in.),  which  is  double 
that  usually  assumed  in  calculation.  It  must 
be  remembered,  however,  that  the  concrete 
was  five  months  old,  and  of  specially  good 
quality,  being  a  1 :  6  mixture  of  natural  ballast 
from  the  Werra  River  with  cement.  Cubes 
of  the  same  mixture,  tested  in  the  Berlin 
Testing  Bureau,  gave  a  crushing  strength  of 
365  kgs.  per  sq.  cm.  (5,190  lbs.  per  sq.  in.) 
after  28  days. 

A  Reinforced  Concrete  Arch  Dam  of 
Notably  Thin  Section.* 

The  Halligan  Dam  is  on  the  North  Branch 
of  the  Cache  La  Poudre  River,  about  12  miles 
above  the  Town  of  Livermore,  35  miles  north- 
west of  Ft.  Collins,  Colo.,  and  16  miles  from 
the  nearest  railroad  siding.  It  impounds  the 
water  of  that  stream  in  a  reservoir  having  a 
capacity  of  6,408  acre-ft.,  being  one  of  six- 
teen which,  with  their  connecting  canals,  form 
the  Irrigation  System  owned  by  the  North 
Poudre  Irrigation  Co.,  of  Ft.  Collins. 

Before  the  writer  was  retained  as  consult- 
ing engineer,  plans  had  been  prepared  for  an 
arched  cyclopean  masonry  dam,  with  a  gravity 
section,  to  store  water  to  a  depth  of  55.5  ft. 
above  the  outlet  tube,  and  a  contract  had 
been  let  for  its  construction  at  cost  plus  20 
per  cent.  Work  was  commenced,  but,  after 
building  to  a  point  slightly  above  the  lower 
outlet  tube,  the  available  funds  were  exhausted 
and  the  work  was  temporarily  abandoned.  The 
foundations  remained  in  this  condition  for 
about  18  months,  and  then  the  work  was  re- 
sumed under  the  writer. 

The  problem  was  to  obtain  as  much  stor- 
age capacity  as  possible  for  a  limited  sum 
of  money,  and  the  question  then  became  how 
far  to  depart  from  established  precedent  in 

•Condensed  from  "The  Halligan  Dam;  A  Rein- 
forced Masonry  Structure,"  by  G.  N.  Houston, 
Proc.  Am.  Soc.  C.  E.,  Vol.  XXXVII.  p.  1143. 


ments,  and  one  in  which  the  stresses  can  be 

demonstrated  to  be  safe. 

New  plans  and  specifications  were  prepared 
for  a  cyclopean  masonry  dam,  reinforced 
with  steel  rods,  to  be  built  on  the  foundations 
already  constructed.  This  dam  is  of  lighter 
cross-section  than  the  original  gravity  type 
designed,  and  14.3  ft.  higher. 

This  additional  height  increased  the  storage 
capacity  by  at  least  2,500  acre- feet,  which, 
at  the  usual  price  of  $40  per  acre-foot,  is 
worth  $100,000.  A  conservative  estimate  shows 
that  the  dam  was  built  at  a  cost  of  $7,000 
less  than  if  it  had  been  constructed  according 
to  the  original  plan.  In  other  words,  the 
company  saved  $107,000  by  the  use  of  this 
design  instead  of  the  usual  gravity  section. 

There  are  about  3,500  cu.  yds.  of  masonry 
in  the  old  work,  and  12,134  cu.  yds.  in  the 
new  structure,  making  a  total  of  about  15,634 
cu.  yds.  in  the  whole  dam.  The  cost  of  the 
old  work  was  more  than  $100,000,  that  of 


Spillway 

Fig.    2 — Detail   of  Spillway,  Halligan  Dam. 

the  new  work  was  about  $80,000.  Work  was 
begun  under  the  writer's  supervision  in  July, 
1909,  and  completed  on  May  1,  1911. 

Construction. — The  foundations,  as  left  by 
the  first  contractor,  were  very  uneven,  and, 
before  beginning  the  new  structure,  it  was 
necessary  to  use  about  1,400  cu.  yds.  of 
masonry  to  bring  them  up  to  the  elevation  of 
zero,  as  shown  by  Fig.  1.    For  35  ft.  above 
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this  point  the  dam  was  constructed  of  Cyclo- 
pean masonry,  consisting  of  large,  irregular 
masses  of  rock,  varying  in  size  from  1  cu.  ft. 
to  2  cu.  yds.  bedded  in  a  1:3:5  concrete, 
mixed  wet.  Smaller  rocks  were  used  to  fill 
in  between  the  large  masses,  6  ins.  being  the 
minimum  distance  between  the  stones.  The 
quantity  of  cement  used  in  the  concrete  for 
this  part  of  the  work  was  about  1.20  bb!s.  per 
cu.  yd.  The  rock  content  averaged  27  per 
cent  of  the  total  mass. 

After  the  construction  had  reached  approxi- 
mately Elevation  35,  the  character  of  the 
large  rock  became  so  poor  that  it  was  decided 
to  build  the  remainder  of  the  dam  entirely 
of  1:3:6  concrete.  The  projecting  lip  of 
the  spillway,  however,  was  built  of  a  mixture 
of  about  1 :  2%  :  4.  The  crushed  rock  varied 
from  a  small  percentage  of  pieces  having  a 
greatest  dimension  of  6  ins.  to  pieces  Vz  in. 
in  diameter.  All  material  finer  than  %  in. 
was  excluded  on  account  of  the  large  per- 
centage of  mica  which  it  contained.  The  sand 
used  was  very  coarse,  although  it  varied 
somewhat. 

Concrete  was  laid  during  the  day  through 
all  but  the  severest  winter  weather.  The 
water  was  heated,  and  varied  in  temperature 
from  130  to  160°  F.  An  attempt  was  made 
to  heat  the  sand,  but  was  abandoned  as  not 
necessary.  The  temperature  of  the  concrete 
as  deposited  in  the  dam  varied  from  35  to 
60°  F.  Before  bedding  the  large  rocks  they 
were  cleaned  with  a  jet  of  steam.  During 
the  night  the  new  work  was  covered  with 
tarpaulins,  under  which  lighted  lanterns  were 
placed.  Concrete  was  not  mixed  when  the 
temperature  was  lower  than  20°  F. 

The  bulk  of  the  reinforcement  was  of  high- 
carbon  steel.  Two  samples  of  this  steel  were 
tested  at  the  Laboratories  of  the  University 
of  Colorado,  and  showed  an  elastic  limit  of 
50,000  and  5!J,000  lbs.  per  square  inch,  respect- 
ively. A  small  quantity  of  twisted  steel  was 
also  used  in  the  upper  part  of  the  dam.  Where 
the  elevation  of  the  old  foundation  was — 3, 
or  lower,  the  reinforcement  was  bent,  as 
shown  on  Fig.  2,  and  built  into  the  work. 
Where  the  foundations  were  higher  than  this, 
holes  1  in.  larger  in  diameter  than  the  bars 
were  drilled  from  3  to  5  ft.  deep  and  the 
bars  were  set  in  neat  cement  grout. 

The  dam  presents  two  novel  features:  The 
projecting  spillway,  and  the  light  cross-section 
of  both  the  main  dam  and  spillway. 

Spillway. — The  writer  originally  contem- 
plated a  spillway  wholly  within  the  cross- 
section  of  the  dam,  but  his  attention  was 
called  to  the  fact  that  a  discharge  over  it 
having  a  depth  of  from  2  to  3  ft.  would 
probably  leave  the  face  of  the  dam.  As  there 
was  a  possibility  of  discharges  of  much  greater 
depth,  it  was  necessary  to  widen  the  crest 
of  the  spillway  in  some  way,  hence  the  project- 
ing lip.  The  surface  of  the  spillway  is  a 
compound  curve,  formed  by  the  arcs  of  three 
circles,  and  following  as  nearly  as  possible 
the  curve  of  discharge  of  an  8-ft.  head  of 
water  over  a  sharp-edged  weir,  as  determined 
by  Bazin's  experiments.  Reinforcement  was 
placed  in  the  lip,  as  shown  by  Fig.  2,  and 
needs  no  special  comment.  The  capacity  of 
the  spillway  is  about  14,000  sec-ft,  and  that 
of  the  two  outlet  tubes  is  about  1,400  sec-ft. 


Cost  of  a  Reinforced  Concrete  Retain- 
ing Wall. 

Contributed  by  C.  L..  Samson,  La  Salle,  111. 

The  retaining  wall  shown  by  the  accom- 
panying sketch,  was  built  on  a  hillside  along 
the  property  line  of  the  owner.  The  object 
of  the  wall  was  to  secure  the  foundations  of 
some  buildings  about  50  ft.  further  up  on  the 
hill.  The  hill  slopes  away  quite  rapidly  from 
the  foot  of  the  wall  and  for  this  reason  the 
footings  of  the  wall  had  to  be  carried  down 
further  than  would  have  otherwise  been  nec- 
essary. 

The  wall  was  originally  planned  to  be  90 
ft.  long,  but  before  completion  of  the  90  ft. 
section,  it  was  decided  to  extend  the  wall  to 
a  total  length  of  440  ft.    The  contract  price 


Section  of  Retaining  Wall. 


for  the  entire  wall  was  $5,531.  After  build- 
ing 305  ft.  of  the  wall  the  contractor's  affairs 
became  involved  in  other  contracts  and  the 
last  135  ft.  of  the  wall  was  built  by  the  own- 
er under  the  supervision  of  the  writer.  The 
original  contract  price  was  based  on  a  wall 
of  the  section  shown  on  the  drawing  with 
an  allowance  for  extra  labor  and  material 
where  it  was  found  that  the  footings  had  to 
be  carried  lower  to  secure  good  bearing.  A 
proportionate  deduction  was  made  when  a 
lower  wall  was  found  to  be  sufficient.  The 
same  ratio  between  width  of  base  to  height  of 
wall  was  preserved  for  all  heights  of  wall. 

Excavation  was  done  with  pick  and  shovel 
and  earth  was  re-shoveled  from  the  bank  of 
trench  by  the  contractor. 

Concrete  was  mixed  in  a  Ransome  mixer 
and  was  made  in  V2  yd.  batches.  The  mixer 
was  set  part  way  down  the  hill  so  that  the 
charging  platform  was  slightly  lower  than 
the  upper  ground  level.  Stone  and  sand  were 
piled  on  the  bank  as  near  the  mixer  as  possi- 
ble and  cement  was  stored  in  a  small  shed  on 
one  side  of  the  charging  platform.  This  shed 
heltl  .a  two  or  three  days'  supply  of  cement. 

Concrete    was    conveyed    from    mixer  to 


trench  through  spouts  during  oart  of  the  work 
and  during  the  remainder  in  V2  cu.  yd.  steel 
side  dump  cars  on  a  track,  laid  on  trestles 
alongside  the  trench,  and  was  dumped  di- 
rectly into  the  trench.  There  was  little  dif- 
ference in  costs  between  these  two  methods 
in  this  particular  case,  since  about  the  same 
amount  of  labor  was  required  to  keep  the 
spouts  clean  and  in  proper  place,  as  was  re- 
quired to  handle  the  dump  car.  One  car  only 
was  used.  When  the  length  of  haul  became 
so  great  that  the  fresh  batch  was  ready  to  be 
dumped  before  the  car  came  back  from  de- 
positing the  former  batch,  the  mixer  was 
moved.  The  same  gang  alternated  between 
digging  and  mixing  but  the  same  men  worked 
on  forms  and  steel  all  the  time. 

The  last  135  ft.  of  wall  was  built  by  owner. 
Methods  employed  were  about  the  same  as 
above  described  except  that  earth  from  the 
trench  was  wheeled  up  an  incline  and  dumped 
along  the  wall  for  backfilling.  It  is  the  opin- 
ion of  the  writer  that  this  method  cost  very 
little  more  and  saved  the  much  greater  ex- 
pense of  backfilling  afterward.  In  this  sec- 
tion of  wall  two  or  three  of  the  most  ef- 
ficient laborers  were  selected  to  build  the 
cribbing,  forms,  and  to  set  the  steel  while  the 
rest  of  the  gang  was  digging.  The  distribu- 
tion of  the  mixing  gang  was  as  follows : 


Wheeling  sand  and  stone  to  mixer   3  men 

Putting  cement  and  water  in  mixer   1  man 

Dumping  mixer  and  running  mixer  engine  1  man 

Wheeling  concrete  car   2  men 

Spading  concrete    1  man 

The  itemized  costs  of  the  last  135  ft.  of 
wall  containing  130  cu.  yds.  of  concrete  were 
as  follows : 

Excavation   $172.31 

Forms    155. 6S 

Cribbing      28.37 

Cutting  and  setting  steel   24.96 

Mixing  and  placing  concrete   120.22 

Backfilling    17.18 

Railroad  and  runways   14.75 

Wheeling  out  cement   10.25 

Cleaning  up  premises   28.50 


Total  labor  $572.22 

Teaming: 

Stone   $  81.28 

Cement— Portland    11.86 

Sand    32.00 


Total  teaming   $125.14 

Switching  charges   $  4.00 

Costs  of  materials — 

Stone,  105.3  yds  $124. 3S 

Cement,  190  bbls   168.95 

Sand,  54  yds   48.00 

Twisted  steel,  11,645  lbs   308.60 


Total  material   $649.93 

Summary  of  Costs: 

Labor   $  572.22 

Teaming    125.14 

Switching  charges    4.00 

Material    649.93 


Total  cost  of  135  ft.  of  wall  $1,351.29 


No  charge  is  included  for  form  lumber.  Old 
lumber  left  on  the  job  by  the  contractor  was 
used.  There  is  no  doubt  that  the  labor  charge 
on  building  forms  is  high  due  to  the  fact  that 
this  lumber  was  of  mixed  sizes,  short  lengths 
and  badly  warped  and  twisted.  No  claim  is 
made  by  the  writer,  to  originality  in  the  de- 
sign of  this  wall.  Several  walls  have  been 
described  in  the  technical  magazines  during 
the  last  three  or  four  years  which  have  been 
of  the  same  general  design  of  the  one  de- 
scribed. 
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Number  of  Working  Days  in  a  Year 
Available  for  Outdoor  Operations. 

(•i,i,iiihiili(]  by  K    W.   1 1:1 1 1  '  m uilli  (Jin  1 
>>i-r,  I.uvIh  ft  Co.,  Engineers,  New  York  City. 

It  i I  seldom  realized  by  contractors  what  a 
irreat  reduction  in  the  number  of  working 
days  in  .1  •.  >;ir  is  inevitably  due  to  the  inter 
ruption  ol  Sundn)  ,  holidays  and  rainy  days. 
The  Sundayi  and  holidays  can  of  course  be 
•  -minted  upon  with  absolute  certainty,  and 
taking  our  month  with  another,  the  writer  bc- 
Devei  that  the  number  of  rainy  days  can  be 
prednt'd  with  almost  equal  certainly. 

"''  1  .ill  kinds  of  contract  work  are  equally 


interrupted  by  rain  lull  bituminous  paving 
work  is  especially  affected  and  in  making  cal- 
culations of  work  to  be  done  it  is  necessary  to 
have  a  reasonably  certain  basis  to  depend 
upon 

The  Government  Weather  Bureau  give  the 

number  of  days  for  each  month  in  which  there 
is  a  rain  fall  of  0.01  in.  or  over.  Table  1 
gives  these  results  in  New  York,  New  Jersey 
and  Pennsylvania  i 

In  the  above  table  the  second  column  gives 
the  average  for  all  New  York  State  during 
the  past  ten  yen  s  ;  the  third  column  gives  the 
average  fm  eight  places  on  the  Atlantic  Coast 
'.1  mi  Lake      ill-  \   include  si\   New  York 


towns,  Erie,  Pa.,  and  Hlack  Island,  R.  I. ; 
they  cover  observations  from  eight  to  18  years. 
Columns  four  and  five  give  New  Jersey  and 
Pennsylvania  towns,  respectively,  for  periods 
of  about  15  years.  The  towns  were  selected 
so  as  to  give  as  nearly  an  average  as  possible. 

Rain  of  course  is  quite  as  likely  to  fall  at 
night  time  as  in  the  day,  but  even  when  it 
falls  at  night  it  very  frequently  interferes  with 
work  the  next  day.  On  the  other  hand  001 
in.  of  rain  would  not  stop  most  work. 

Taking  all  things  into  consideration  and 
from  many  years'  experience  and  observation 
I  believe  that  one  half  the  number  of  iain\ 
davs  as  given  in  the  above  tabulation  can  br 
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counted  upon  to  interfere  with  outdoor  work ; 
although  in  the  summer  months  the  rains  are 
liable  to  be  shorter  than  in  the  fall  and  spring. 
Sundays  and  the  usually  observed  holidays 


TABLE  II. 


2  is  a  modification  of  Fig.  1,  designed  to 
provide  a  handy  place  to  rest  the  gate  boards 
while  the  chute  is  open,  and  whence  the 
boards  may  be  easily  and  surely  dropped  into 


Fig.  1— Sketch  of  a  Straight  Board  Chute 
Gate. 

must  also  be  counted  out;  observing  that  they 
also  may  be  one  of  the  rainy  days  and  mak- 
ing allowances  accordingly. 

TABLE  I 
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In  the  Middle  Atlantic  States  as  a  rule  out- 
door work  can  be  done  only  from  the  middle 
of  March  to  the  middle  of  November.  Ta- 
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Fig.  2 — Modification  of  Gate  in  Fig.  1. 

It  is  to  be  noted  that  the  number  of  rainy 
days  in  any  one  month  is  liable  to  vary  50 
per  cent  either  way. 

Types  of  Gates  for  Stone  Bins. 

An  important  detail  of  a  stone  bin  is  the 
gate  for  the  outflow  of  the  contents  of  the 
bin.  A  great  deal  of  attention  is  paid  to  bin 
gates  at  mining  and  smelting  plants  and  nu- 
merous types  have  been  developed.  In  the 
accompanying  sketches  are  given  the  details 
of  types  useful  to  contractors,  and  which  have 
been  taken  from  several  articles  in  the  Engi- 
neering and  Mining  Journal. 


Fig.  4 — An  Arc  Type  of  Chute  Gate. 


Bottom  View.  Section 

Pig.  5 — An  Arc  Type  for  Strength  and  Per- 
manence. 


1i-in.  Sheet  Iron 
18  x  24Tin.  Gate 

Fig.  3 — An  Arc  Type  of  Chute  Gate. 

place  without  passing  them  in  front  of  tht 
ore  stream.  This  design  also  furnishes  more 
stability  to  the  chute  hooks,  as  the  failure  of 
this  type  of  gate  is  in  the  breaking  or  bend 
ing  of  the  chute  hooks,  as  well  as  in  tht 
breaking  of  the  gate  boards.  The  added  ex- 
pense of  the  hooks  and  framing  may  be  ar 
objection,  though  not  a  serious  one. 

A  type  common  to  Leadville,  Colo.,  in  mines- 
where  the  chute  is  emptied  each  shift,  is- 
shown  in  Fig.  3. 

In  rock,  say  8-in.  size,  little  trouble  was- 
experienced  when  using  this  gate.  Larger 
sizes  or  slabs  find  a  resting  place  beneath  the 
gate,  leaving  an  opening  to  one  side  through 
which  the  dry  or  wet  fines  flow  out.  Damp  or 
sticky  ores  are  the  easiest  to  control,  but  call 
for  energetic  barring  down.  In  operating,  a 
quick  jerk  is  given  to  lift  the  gate;  then  it  is 
held  open  until  the  requisite  amount  of  ore 
has  been  drawn.  It  is  seen  that  the  I8x24x%- 
in.  sheet-iron  gate  is  near  the  limit  that  can 
be  easily  handled  by  one  man,  hence  this  type 
of  gate  is  applicable  only  to  small  chute  open 
ings.  This  gate  may  be  cheaply  made  by  any 
mine  blacksmith.  It  may  have  any  curvature 
with  a  radius  greater  than  the  length  of  the 
swing,  but  the  nearer  equal  the  radii  of  the 


Fig.  6— An  Arc  Type  of  Bin-Gate  and  Chute 


ble  II  gives  the  actual  number  of  working 
days  which  can  usually  be  counted  upon : 


In  Fig.  1  is  shown  a  variation  of  the  slid  - 
ing-board  gate  that  is  easily  manipulated ;  Fig. 


gate  and  swing,  the  easier  will  be  the  manipu 
lation. 
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A  type  of  chute  gate  that  is  applicable  to 
small  chute  openings  is  shown  in  Fig.  4.  It 
will  serve  to  the  best  advantage  where  the 
material  is  of  comparatively  uniform  size.  It 
was  introduced  in  a  certain  mine  in  the  auxil- 
iary bins  in  the  shaft,  in  front  of  the  ore 
pockets  below  those  levels  where  development 
work  only  was  being  done,  and  where  the 
dirt  was  mucked  by  hand.  This  gate  proved 
to  be  satisfactory  under  the  given  condi- 
tions. In  its  construction,  the  curvature  of  the 
gate  must  be  made  an  arc,  the  center  of  which 
is  that  of  the  axis  of  the  trunnions ;  if  the 
curvature  be  either  greater  or  less,  the  open- 
ing the  gate  will  result  in  pushing  back 
against  the  ore.    When  the  arc  has  a  radius 


2  "x  4  " 


1 


6  Pipe, 
18"lonir 


Fig.  7 — Elevation  of  Bin  Showing  Arc  Gate. 


equal  to  that  of  the  swing,  there  is  no  pres- 
sure other  than  that  of  the  ore  normal  to 
the  surface  of  the  gate,  producing  only  a 
frictional  resistance  to  opening.  In  none  of 
the  foregoing  types  has  a  forward  step  been 
made  toward  preventing  the  leakage  around  a 
lump  of  ore  that  may  become  lodged  beneath 
the  gate.  The  gate  has  in  every  case  to  be 
lifted  or  pulled  up. 

A  sketch  of  a  chute  gate  is  reproduced  in 
Fig.  h,  which  is  credited  to  the  iron  ranges 
of  Michigan,  where  the  necessary  life  of  the 
ore  xatc  may  be  calculated  in  advance  from 
the  total  quantity  of  ore  to  pass  through  a 
given  chute.  This  gate  is  made  of  either  cast 
iron  or  sheet  steel,  according  to  the  size  of 
the  chute  and  the  wear  to  which  it  may  be 
subjected.  The  Kate  operates  by  turifing 
downward  and  sheathing  over  the  back  of  the 
gate  forms  a  lip  as  the  gate  turns  down  and 
through  the  floor  of  the  chute.  As  in  Fig.  4, 
the  arc  of  the  gate  is  true  with  a  center  at  the 
axis  of  the  trunnions,  and  is  so  placed  thai 
the  surface  of  the  arc  is  normal  to  the  chute 
floor  Thi  type  is  expensive,  but  the  ad 
vantage  of  the  ease  of  manipulation  and  the 
saving  by  tin-  complete  control  of  the  flow, 
will  more  than  offset  tin  higher  cost. 

Fig.  (i  shows  a  section  through  a  gate  and 
<  huti  ii  .  .1  ai  tin  I  oplill  quarries  in  I  'tab 
for  loading  limestone  into  railroad  cars.  The 
chute  is  hinged  On  an  axle  at  its  upper  end, 
and  the  lower  end  can  be  raised  or  lowered 
to  any  desired  height,  by  means  of  I  wire 
rope,  which  is  attached  to  the  lower  end  and 


which  passes  over  a  pulley  and  is  fastened  to 
a  counterweight. 

The  gate  itself  is  in  the  form  of  an  arc 
of  a  circle,  and  swings  on  an  axle  at  its 
center.  The  circular  face,  which  the  gate 
presents  to  the  rock  in  the  bin,  reduces  the 
difficulty  of  opening  the  gate  against  the  pres- 
sure of  the  rock  within.  One  criticism  might 
be  made  regarding  the  position  of  the  gate  as 
shown.  The  axis  is  a  little  too  high,  with  the 
result  that  small  rocks  or  lumps  of  ore  can 
become  wedged  between  the  lower  lip  of  the 
gate  and  the  bottom  of  the  chute,  making  it 
difficult  to  open. 

The  arc  type  gate  shown  in  Figs.  7  and  8 
are  used  at  the  mines  at  Cananea,  Mexico. 
The  novel  feature  of  the  gate  is  the  axle 
which  is  made  of  round  iron  bent  as  shown 
in  the  lower  part  of  Fig.  8.  The  center  of 
the  rod,  of  which  the  axle  is  made,  is  flat- 
tened and  bolted  to  the  sheet  forming  the 
door. 

The  position  of  the  gate  in  the  ore  bin  is 
shown  in  Fig.  7,  in  which  illustration  is  also 
shown  the  manner  of  building  the  steel  chute, 
below  the  gate,  so  that  there  is  a  hinged  lower 
portion  which  is  counterbalanced  by  a  weight 
permitting  the  swinging  of  that  portion  of  the 
chute  up  out  of  the  way  of  passing  trains,  the 
tops  of  which  are  higher  than  the  tops  of  the 
cars  used  for  ore. 

The  details  of  the  steel  chute  are  shown  in 
the  upper  part  of  Fig.  7.  A  runway  is  built 
in  front  of  the  bins  to  give  easy  access  to  the 
handles  operating  the  gates  and  so  that  the 
operator  can  take  a  position  above  the  top  of 
the  car  he  is  loading. 


Threading  Dies  for  Pipe. 

The  ordinary  construction  job  requires  a 
certain  amount  of  pipe  fitting  which  may  be 
permanent  or  temporary  work,  but  the  selec- 
tion of  dies  for  threading  pipe  is  often  made 
without  knowledge  as  to  the  economy  of  labor 
which  may  be  effected  in  pipe  threading  by 
the  use  of  proper  dies. 

In  a  paper  by  T.  N.  Thompson,  read  before 
the  Am.  Soc.  of  Heating  and  Ventilating  En- 
gineers, certain  tests  on  the  power  required 
to  thread  pipe  with  hard  dies  of  the 
common  pattern,  are  described,  as  are 
also  the  tests  with  the  same  type  of  dies  cor- 
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lip  or  rake  which  produces  long  smooth  cut 
tings.  The  old  type  with  square  edges  pushec 
the  metal  off,  leaving  a  ragged,  torn  thread 
and  required  excessive  labor.  The  curvec 
recess  above  the  cutting  edge  allows  room  foi 
the  formation  of  the  chips  and  provides  mean; 
for  lubrication.  By  clearance  is  meant,  th< 
angle  between  the  threads  of  the  chasers  anc 
the  threads  of  the  pipe.  This  is  secured  in  va- 
rious ways  depending  upon  the  position  ir 
which  the  chasers  are  held  on  the  frame.  The 
lead  is  the  angle  which  is  machined  or  grounc 
in  front  of  each  chaser  to  distribute  the  worl< 
of  the  first  cut  over  a  number  of  threads 
The  proper  amount  of  lead  is  about  three 
threads.  As  the  heaviest  cutting  is  done  by 
the  lead,  it  should  have  a  slightly  greatet 
clearance  angle  than  the  rest  of  the  threads 
on  the  chaser.  When  regrinding  a  chaser  that 
has  become  dull  on  the  lead,  care  should  be 
taken  to  give  each  chaser  the  same  length  of 
lead,  as  otherwise  the  work  will  be  unevenly 
distributed  between  the  chasers  in  the  set. 

To  get  good  results  in  threading  at  one  cut, 
a  die  should  have  a  suitable  number  of  chas- 
ers, experience  indicating  that  those  up  to 
lYi  ins.  in  size  should  have  4  chasers ;  be- 
tween 1%  and  4  ins.  there  should  be  approxi- 
mately 6  chasers;  from  4  to  7  ins.  there 
should  be  8  chasers ;  from  7  to  10  ins.  there 
should  be  10  chasers,  and  so  forth,  increasing 
about  2  chasers  for  an  increase  of  2  ins.  in  the 
diameter. 

Good  lard  or  crude  cottonseed  oil  is  recom- 
mended for  threading  purposes,  as  the  best 
die  will  not  produce  good  results  with  poof 
oil. 


To  overcome  the  terrific  cutting  action  of 
gritty  water,  a  process  of  lining  the  Pulso- 
meter  Steam  Pumps  with  carborundum  has 
been  adopted.  As  this  pump  has  no  sliding 
parts  the  carborundum  lining  is  a  decided  ad- 
vantage, is  quite  adaptable,  and  the  surface  is 
just  as  smooth  as  the  regular  iron  casting. 

The  process  for  applying  the  lining  is  pat- 
ented and  the  company  is  working  under  a 
license  from  the  patentees.  Tests  which  had' 
been  carried  out  in  Pennsylvania  coal  mines 
indicated  that  wherever  an  iron  surface  was 
exposed  to  the  action  of  mine  water,  the  sur- 
face which  had  been  treated  with  carborun- 
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Fig.    8 — Details    of    Metal    Part    of    Gate  Shown  in   Fig.  7. 


rectly  made.  With  the  new  die  it  is  said  to 
be  possible  for  one  man  to  do  the  work  oi 
two  with  the  old  die. 

In  a  recent  bulletin  of  the  National  Tube 
Co.,  of  Pittsburgh,  some  practical  suggestions 
arc  given,  To  insure  a  good  threaded  joint 
between  the  pipe  and  fitting  it  is  necessary  to 
have  a  c  lean,  BRIOOtlW  QUI  llne.nl,  and  ill  order 
to  do  this  the  dies  should  be  made  with  con- 
sideration for  the  following  points,  viz.,  lip, 
chip  space,  clearance,  lead  and  a  suflicicnt 
number  of  chasers.     The  new  die  has  a  curved 


dum  outlasted  the  regular  iron  surface  many 
times. 


Over  84  per  cent  of  the  concrete  for  the 
system  of  three  twin  locks  at  Gatun  has 
been  laid,  the  amount  in  place  being  1  ,(<74- 
103  cu.  yds.,  out  of  a  total  of  J.OOO.OOO. 


Concrete  work  in  the  locks  at  Pedro 
Miguel  i--  over  'X>  per  cent  completed,  754,- 
5S4  cu  yds  ,  out  of  a  total  of  S37.400.  bucket 
measurement,  having  been  placed. 
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ROADS     AND     STREETS  SECTION 


Bituminous  Roads.* 

It  is  not  the  purpose  of  the  speaker  to  trace 
:he  history  of  bituminous  road  work  from  the 
;arly  efforts  of  the  Peruvians,  nor  even  to 
review  the  work  of  this  country  for  the  past 
10  years,  but  rather  to  touch  merely  on  some 
jf  the  points  in  it  at  present  of  so  much  com- 
non  interest  and,  in  so  doing,  perhaps  to  sug- 
gest a  thought  or  two  that  may  be  of  value 
n  stimulating  consideration  and  discussion  of 
;his  important  subject. 

For  surfacing  roads  —  usually  called 
'Streets" — in  cities,  the  larger  practice  in  the 
lse  of  bitumen  has  been  to  use  it  in  the  form 
)f  asphaltic  cement,  such  as  in  sheets  or  block 
tsphalt  pavements.  Such  pavements,  under 
iroper  conditions,  give  good  satisfaction  at 
■easonable  expense.  The  first  cost  of  them 
raries  between  $1.50  and  $3.50  per  sq.  yd., 
lowever,  and  in  recent  years  an  effort  has 
>een  made  to  secure  a  similar  surface,  of  even 
vider  applicability,  at  reduced  cost.  Inci- 
lentally,  success  in  this  line  would  offer  a 
nuch  needed  surfacing  for  filling  the  gap 
letween  the  best  macadam,  cheap  but  some- 
imes  of  questionable  satisfaction,  and  the 
ather  expensive  asphalt  pavements  referred 
o. 

In  this  effort,  the  use  of  cheaper  bitumens 
-such  as  the  tars  for  instance — has  been 
ried,  and  also  new  methods  and  mineral  ma- 
erials  for  the  body  of  the  pavement,  cheaper 
han  the  graded  hot  sand  required  for  the 
heet  asphalt.  Much  sucess  has  been  had 
vitli  naturally  some  failures.  This  work,  as 
i  whole,  however,  in  the  cities  has  been  so  like 
he  development  of  the  country  roads  along 
he  same  lines,  and  the  distinction  between 
i  highly  developed  country  road  and  a  minor 
treet  in  a  city  is  so  lacking  in  clearness  that 
ve  probably  may  proceed,  with  this  reference 
o  city  work,  to  the  consideration  of  road 
vork  proper. 

Bituminous  roads  constitute  a  modern  de- 
relopment  to  meet  both  the  actual  needs  under 
nodern  traffic  and  the  desires  of  modern 
ivilization  for  greater  efficiency,  comfort,  sat- 
sfaction  and  better  sanitary  conditions.  The 
idvent  of  the  motor  vehicle  has  greatly 
:hanged  the  conditions  under  which  a  road 
ixisted.  Good  roads  are  in  greater  demand 
wing  to  the  greater  radius  of  action  of  the 
tutomobile.  Smoother  roads  are  more  desired 
lecause  of  its  sensitiveness — at  its  greater 
peeds — to  slight  inequalities  of  road  surface. 
i/Tore  cementitious  surfaces  are  needed,  due 
o  its  ability  to  destroy  the  bond  of  the  stone 
iurface,  to  cause  internal  friction  and  wear 
)f  the  pieces  of  stone  forming  the  crust,  and 
o  render  the  road  thus  more  susceptible  to 
he  elements.  And  further,  the  dust,  which 
ormerly  laid  on  a  good  road  surface  and 
vhich,  when  not  too  profuse,  was  not  only 
lot  seriously  objected  to,  but  was  of  some 
ictual  value  in  the  protection  which  it  af- 
orded  the  stones  composing  the  road,  has 
leen  violently  brought  to  our  attention  by 
he  motor — so  violently  and  powerfully  in 
'act  that  we  are  now  well  aware  that,  under 
'ecent  conditions  at  least,  the  disadvantages, 
liscomforts  and  unhealthfulness  of  this  dust 
:ar  outweigh  any  good  it  may  formerly  have 
lossessed. 

None  of  us  believe  that  the  remedy  for  this 
tate  of  affairs  is  the  abolition  of  the  motor- 
vehicle.  Most  of  us  who  do  not  possess  one 
ire  looking  forward  to  the  day  when  we  may, 
ind  most  of  those  who  already  are  fortunate 
;nough  to  own  one  are  anticipating  the  pos- 
lession  of  two  or  of  more. 

So  the  remedy  seems  to  be  to  cure  the 
lefects  of  the  road.  And  the  speaker  wishes 
o  here  again  repeat  what  he  has  frequentlv 
said  before,  i.  e.,  there  is  no  one  "best  way" 
lor  one  ''best  material."  The  decision  as  to 
nethod  or  material  to  be  used  must  depend 

•Paper  read  before  the  American  Association 
'or  Highwav  Improvement,  Richmond.  Va.,  No- 
vember 21,  1911.  by  Maj.  W.  W.  Crosby,  Chief 
Engineer,  Maryland  Roads  Commission. 


in  each  case  upon  conditions  of  traffic,  avail- 
ability of  different  materials,  desires  of  lo- 
cality, and  probable  changes  of  conditions 
during  the  life  of  the  work  decided  on  to  be 
done.  A  clear  recognition  of  this  fact  is  im- 
portant for  good  work  and  economy.  It  is 
somewhat  surprising  how  often  it  appears  to 
be  overlooked  even  among  those  who  would 
be  expected  to  appreciate  it  most. 

Let  us  suppose  now  that  we  have  the  im- 
provement of  a  certain  road  contemplated 
and  that  the  details  have  all  been  worked  out 
except  as  regards  the  road  surface  itself:  that 
there  is  no  question  but  that  as  soon  as  the 
road  improvement  is  completed,  a  considerable 
number  of  motor-vehicles  will  use  the  road 
daily,  say,  not  less  than  20  every  "24  hours. 
Then  there  is  no  question  but  that  the  road 
should  be  treated  with  bitumen  either  during 
or  immediately  after  the  construction  of  the 
surface  with  gravel,  shells  or  broken  stone,  if 
economical  and  satisfactory  maintenance  is  to 
be  had.  The  treatment  may  also  be  justified 
for  other  reasons. 

There  may  be  said  to  be  three  ways  in 
which  a  road  surface  may  be  treated  with 
bitumens.  These  are:  The  mixing  method, 
the  penetration  method ;  the  method  of  sur- 
face applications,  after  construction  in  the 
ordinary  manner. 

A  choice  of  these  methods  depends,  as  be- 
fore stated,  upon  conditions.  Such  choice  may 
be  largely  affected  by  traffic  conditions  but 
it  is  not  yet  clearly  established  just  what 
amount  of  traffic  demand  justifies  a  selection 
of  one  method  from  the  others.  We  are  ac- 
quiring information  on  this  point  and  it  is 
hoped  it  may  soon  be  clearer. 

Generally,  however,  the  choice  is  largely 
affected  by  other  considerations,  such  as  of 
comfort,  health  and  satisfaction  to  the  users 
or  abutters,  and  the  speaker  believes  that  in 
making  the  choice  it  is  well  to  be  on  the  safe 
side  from  all  these  viewpoints.  It  is  almost 
inevitable  that,  once  a  road  is  well  improved, 
the  previous  traffic  records  will  become  almost 
worthless  except  for  historical  purposes. 
Consequently  he  believes  that  apparent  ex- 
travagance in  the  choice  at  first  may  often 
prove  later  to  have  been  true  economy. 

Although  the  speaker  referred  to  construc- 
tion alone  in  the  foregoing,  the  remarks  apply 
equally  well  to  reconstruction  or  to  repairs  to 
a  road  that  has  deteriorated  beyond  the  point 
where  a  surface  treatment  can  be  safely  ex- 
pected to  relieve  the  needs. 

At  this  point  the  speaker  must  inject  the  re- 
mark that  it  is  his  opinion  that  reconstruction 
is  often  attempted  when  a  thorough  surface 
treatment  is  all  that  is  needed — not  true 
economy.  He  is  convinced  that  in  the  near 
future  the  use  of  proper  surface  treatments 
will  be  far  wider  and  of  greater  satisfac- 
tion than  it  has  been  up  to  the  present. 

Now,  the  Mixing  Method,  as  the  term  is 
generally  understood,  consists  of  mixing  with 
the  mineral  material  composing  the  wearing 
course  of  the  road  a  sufficient  amount  of 
bituminous  cement.  This  mixing  is  usually 
done  at  a  plant  off  the  roadway  itself  and 
even  perhaps  some  distance  from  the  site  of 
the  work.  The  materials  may  be  mixed  either 
heated  or  at  the  normal  temperatures  of 
either  or  both  according  to  the  method  and 
materials  employed,  and  by  hand  or  by  ma- 
chinery for  the  purpose  as  desired.  The  mixed 
material  is  then  taken  to  its  place,  spread  and 
rolled  and  then  frequently  given  a  flush  coat 
of  bitumen  and 'grit  and  again  rolled.  Satis- 
factory results  from  this  method  cost  from 
30  cts.  to  $1.50  per  sq.  yd.  over  and  above 
what  would  have  been  the  cost  of  an  ordi- 
nary modern  water  bound  road  under  the 
same  conditions.  The  advantages  claimed  for 
the  mixing  method  include  great  uniformity 
of  surface  and  of  composition  of  same,  maxi- 
mum value  of  surface  for  materials  used, 
economy  in  use  of  materials,  maximum  life 
of  surface  and  economy  of  results.  There 
seems  to  be  no  question  but  that  the  mixing 


method  has  been  proved  capable  of  producing 
high  class  results.  There  is  grave  doubt  if  it 
has  always  been  the  economical  method  to 
have  followed,  and  there  are  many  instances 
of  its  utter  failure.  The  mixing  method  fre- 
quently involves  a  considerable  investment 
for  machinery  and  with  its  first  cost  has  led 
to  the  development  of  the  Penetration  Method. 

In  brief,  the  Penetration  Method  consists 
of  simply  applying  a  coat  of  pitch  to  the 
wearing  course  of  the  road  just  before  the 
binding  of  this  course  by  dusting,  watering 
and  rolling  as  usually  practiced  in  modern 
water-bound  work.  The  pitch  may  be  applied 
cold  if  properly  prepared,  though  it  is  usually 
used  hot.  After  its  application,  the  pitch  is 
coated  with  grit  and  the  road  thoroughly 
rolled.  The  cost  of  the  Penetration  Method 
varies  between  10  cts.  and  50  cts.  per  sq.  yd. 
above  the  cost  of  water  bound  work  under 
the  same  conditions,  according  to  methods, 
materials  and  quantities  of  the  latter  used 
The  advantages  claimed  by  its  advocates  in- 
clude sufficient  uniformity  of  surface,  econ- 
omy in  first  cost,  economy  in  long  run,  sim- 
plicity of  operation  and  avoidance  of  compli- 
cated and  expensive .  machinery,  not  to  men- 
tion freedom  from  interference  by  patent  in- 
fringment  claims. 

There  is  no  doubt  but  that  high  class  results 
can  be  secured  by  the  penetration  method. 
There  are  plenty  of  records  of  failures,  how- 
ever. 

The  method  of  Surface  Treatments  is  only 
applicable  to  road  surfaces  already  finished 
under  other  methods,  usually  to  old  or  new 
water-bound  work.  In  brief,  the  method  con- 
sists of  cleaning  the  old  surface  to  be  treated 
so  that  it  shall  be  free  from  all  fine  material 
and  refuse,  even  to  washing  it  with  water  if 
this  be  necessary.  After  such  cleaning,  and 
when  dry  and  as  warm  as  practicable,  the 
pitch  is  applied,  allowed  to  soak  into  the  sur- 
face for  a  longer  or  shorter  time,  as  the  ma- 
terial used  may  demand,  then  covered  with 
grit  and  rolled.  The  process  of  applying 
pitch  and  chips  may  be  repeated  immediately, 
or  after  an  interval  as  may  be  necessary. 
Sometimes  two  or  more  applications  of  pitch 
and  chips  are  necessary  for  satisfactory  re- 
sults, and  the  interval  between  applications 
may  vary  from  a  day  or  so  to  a  year  or  more, 
depending  on  local  conditions.  The  pitch 
may  be  spread  by  hand  or  machinery  as  con- 
venient, and  either  cold  or  hot,  as  its  charac- 
ter may  permit. 

The  cost  of  Surface  Treatments  varies 
from  5  cts.  to  20  cts.  per  sq.  yd.  The  ad- 
vantages claimed  for  this  method  include 
simplicity  of  work,  economy  of  first  cost  and, 
in  many  cases,  economy  in  long  run,  lack  of 
serious  interruption  to  use  of  the  road,  ease 
of  repairs  and  renewal.  Unquestionably  satis- 
factory results  have  been  secured  under  the 
method  of  surface  treatments,  and  the  speak- 
er believes  this  method  offers  an  easy  and 
economical  way  for  the  revivifying  of  a  road 
about  to  otherwise  need  resurfacing  at  a  far 
greater  cost  under  old  water  bound  methods 
or  under  either  of  the  other  two  methods  of 
employing  bitumen. 

The  earlier  success  of  the  Mixing  Method 
and  the  consequent  attracting  of  attention  to 
this  method  led  many  road  workers  to  rush 
into  it,  believing  it  to  be  a  panacea  for  all 
the  road  ills  they  were  familiar  with.  A  little 
later  its  extravagance  in  many  cases  became 
apparent  and  the  Penetration  Method  received 
some  followers.  Still  later  the  unnecessary 
expense  of  even  this  method  became  appar- 
ent for  many  cases  and  the  method  of  Surface 
Treatments  developed.  Unquestionably,  each 
method  has  its  uses  and  the  proper  selection 
of  one  for  a  particular  case  is  the  end  to  be 
aimed  at.  The  sphere  of  action  of  each  is 
merged  with  or  overlapped  by  those  of  the 
others  and  it  will  be  some  time  yet  before 
they  can  be  clearly  separated.  The  method 
of  Surface  Treatments  is  particularly  applic- 
able to  use  on  old  roads,  and  as  water  bound 
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construction  will  predominate  for  the  near 
future  at  least,  so  will  Surface  Treatments 
grow  in  use. 

The  speaker  is  unable  to  wholly  agree  with 
a  statement  that  had  been  made  elsewhere  to 
the  effect  that  "the  water-bound  road  is  a 
thing  of  the  past."  He  is  yearly  building  a 
hundred  or  more  miles  of  water  bound  road 
and  looks  for  such  work'  to  be  continued  in- 
definitely, as  there  are  many  localities  where 
dustiness  is  less  objectionable  than  increased 
first  cost.  But  as  these  water  bound  roads 
develop  traffic  over  them,  and  as  their  extent 
and  age  increases,  there  comes  a  time  when 
treatment  is  demanded  and  then  Surface 
Treatment  with  pitch  is  often  most  advantage- 
ous and  satisfactory. 

In  each  of  the  methods  referred  to,  a 
variety  of  materials  may  be  used.  At  the 
present  time,  except  possibly  in  the  case  of 
certain  asphalt  used  for  pavement  work,  the 
critical  characteristics  of  a  bituminous  ma- 
terial to  insure  its  being  satisfactory  in  use 
under  any  definite  method  or  conditions  are 
not  settled.  Gradually,  experience  with  them 
is  clearing  up  the  problem,  but  it  is  likely  to 
be  some  time  yet,  owing  to  the  variety  already 
available  and  new  forms  yearly  coming  out, 
before  definite  knowledge  will  be  had.  Such 
knowledge  will,  of  course,  be  hastened  by  co- 
operative effort,  such  as  this  meeting,  and 
careful  co-ordinated  records  of  work  done, 
which  records  are  already  being  collected  by 
the  Committee  of  the  American  Society  of 
Civil  Engineers.  About  all  that  can  be  said 
now  is  that  certain  materials  will  generally 
give  good  results ;  many  materials  will  be  sat- 
isfactory when  properly  used;  some  are  ex- 
tremely limited  in  their  application :  and  some 
are  practically  worthless. 

In  the  foregoing  we  have  perhaps  dealt 
mainly  with  the  use  of  bitumens  or  pitches 
in  connection  with  ordinary  road  materials. 
And  it  may  seem  that  it  all  was  toward  the 
end  of  improving  what  would,  in  many  cases, 
have  been  a  fair  road,  or  under  earlier  con- 
ditions have  been  an  excellent  road.  There 
is,  however,  another  large  consideration  for 
the  wider  use  of  bituminous  materials  in  road 
work.  By  such  use  many  materials  otherwise 
unfit  for  road  surfaces — such,  for  instance,  as 
the  harder  sandstones,  granites,  flints,  etc.. 
without  binding  powers — can  be  most  satis- 
factorily availed  of  to  great  advantage  in 
many  cases.  Also,  by  the  use  of  bituminous 
materials,  soft  stone,  oyster  shells,  marl  and 
even  sand,  can  be  made  to  cheaply  form  a 
road  surface  that  is  both  highly  satisfactory 
and  most  economical  in  a  great  many  in- 
stances. And  again,  by  the  use  of  a  relatively 
light  and  cheap  "carpeting"  of  pitch  and  stone 
chips  on  its  surface,  the  speaker  believes 
many,  if  not  all,  of  the  defects  of  concrete 
for  a  road  surface  will  be  overcome.  If  so, 
a  large  avenue  is  opened  for  progress  toward 
satisfaction  and  economy. 

The  selection  of  proper  methods  and  ma- 
terials to  fit  the  conditions  is  the  particular 
province  of  the  unbiased  and  competent  ex- 
pert, and  should  not  be  attempted  by  the  in- 
experienced nor  entrusted  to  an  ignorant  or 
prejudiced  party  unless  failure  in  some  fea- 
ture of  the  work  is  to  be  expected. 

The  speaker  wishes  to  briefly  suggest  two 
thoughts  more : 

The  first  cost  of  bituminous  roads  is  not  a 
orrcrt   basis   for  the  proper  comparison  of 
■ither  materials  or  methods.    Desirable,  even 
-.atisfactory  as  such  roads  may  be,  they,  like 
all  other  roads,  require  also  maintenance. 

Tins    maintenance    means    expense  even 
Uiougli  reduced  from  the  earlier  figures  for 
U<  li  work     And  such  maintenance  should  be, 
with   bituminous  roads  as  well  as  with  any 
others,  prompt,  sufficient  and  efficient. 

A  McKain  Motor  Car  was  recently  put  in 
service  on  the  Chicago  Great  Western  between 
<)■  .<:■!■  and  Mdntyrc,  Iowa,  and  on  a  new  line 
between  Charles  City  and  Rockford.  The  first 
line  has  a  70-ft.  car  and  a  30-ft.  trailer.  Thev 
arc  for  local  passenger  traffic,  and  stop  at  all 
road  crossings. 


The  total  expenditures  to  Sept  .'10  on  the 
Panama  '  m.il  construction  amounted  to  $129,- 
090,07.'.  11 


Road  Costs  and  Maintenance.* 

The  propoganda  of  the  American  Associa- 
tion for  Highway  Improvement  contains  the 
following  important   fundamental  principles : 

(1)  The  elimination  of  politics   from  the 
management  of  public  roads. 

(2)  The  introduction  of  skilled  supervision 
in  the  management  of  public  roads. 

(3)  Continuous  and  systematic  maintenance 
of  all  roads. 

(4)  The  classification  of  all  roads  accord- 
ing to  traffic  requirements. 

It  is  only  through  the  medium  of  the  recog- 
nition, dissemination  and  fulfillment  of  those 
axiomatic  principles  that  the  important  prob- 
lem of  the  adoption  of  that  type  of  road  or 
pavement  best  suited  to  local  conditions  from 
the  standpoints  of  economy  and  efficiency 
can  be  successfully  solved. 

The  determination  of  the  most  economical 
and  efficacious  method  of  construction  and 
maintenance  to  be  employed  on  roads  of  vari- 
ous classes  constitutes  one  of  the  most  inter- 
esting subjects  which  the  highway  engineer 
has  to  consider.  The  solution  of  the  problem 
depends  upon  many  variable  factors,  all  of 
which  must  be  given  due  consideration  and 
the  proper  value  attached  to  each.  The  great 
variety  of  materials  and  methods  of  con- 
struction and  maintenance  used,  together  with 
the  absence  of  such  essential  information  as 
traffic  censuses,  cost  data,  etc.,  makes  it  a 
difficult  matter  sometimes  to  reduce  all  of 
the  different  types  of  roads  to  a  comparable 
basis  for  a  given  location.  It  is  only  within 
the  past  few  years  that  anything  has  been 
done  relative  to  a  scientific  method  of  taking 
traffic  censuses  on  trunk  highways.  At  this 
time,  however,  there  is  considerable  valuable 
information  relative  to  the  construction  or 
maintenance  of  roads  to  meet  modern  traffic 
conditions.  Another  source  of  confusion  is 
the  conflicting  reports  as  to  the  results  ob- 
tained by  the  use  of  a  certain  method  or  ma- 
terial. In  many  localities  where  engineers 
have  adopted  some  one  general  method  for 
construction  or  maintenance  it  may  be  found 
that  such  methods,  although  they  may  be  suc- 
cessful as  far  as  use  is  concerned,  are  not 
the  most  economical  types  which  are  equally 
efficacious.  The  cost  data  covering  construc- 
tion furnished  by  many  highway  officials  un- 
fortunately is  so  brief  that  it  is  practically 
worthless.  Many  times  in  otherwise  elaborate 
reports  a  total  cost  per  mile  is  the  only  infor- 
mation furnished  under  the  heading  cost 
data.  It  is  self-evident  that  in  order  that 
cost  data  should  be  of  value  to  the  public  and 
the  engineering  profession,  besides  a  complete 
description  of  construction,  characteristics  of 
materials  employed  and  local  conditions,  there 
should  be  given  figures  relative  to  rates  of 
labor,  cost  of  equipment  and  detail  data  cov- 
ering construction. 

The  topic  "Road  Costs  and  Maintenance" 
will  be  considered  from  the  viewpoint  of  the 
annual  cost  to  a  community  of  improved  high- 
ways of  various  types.  Annual  cost  is  a 
combination  of  the  following  variables :  in- 
terest on  the  initial  cost  of  the  road,  the  an- 
nual maintenance  charge,  and  an  annuity 
which  will  in  ;/  years,  the  so-called  life  of 
the  road,  provide  a  fund  equal  to  the  cost 
of  reconstruction.  In  the  case  of  types  of 
roads  permitting  partial  reconstruction  every 
in  years,  a  second  annuity  should  be  in- 
cluded. As  an  illustration  of  the  second  case 
will  be  cited  the  practice  of  Parisian  engineers 
in  the  reconstruction  of  wood  block  pave- 
ments. The  surface  of  this  type  of  pavement 
is  maintained  by  the  substitution  of  good 
blocks  in  such  places  as  depressions  have 
been  formed  usually  attributable  to  excessive 
wear  of  blocks  of  poor  quality.  After  a  cer- 
tain period  the  entire  wood  block  surface  is 
taken  up,  the  blocks  planed  off  and  relaid. 
Again  in  the  cases  of  many  types  of  roads 
having  as  a  characteristic  a  broken  stone  sur- 
face a  partial  reconstruction  of  front  1  to  2 
ins.  in  depth  is  required  every  m  years. 

•I'liper   preHented    before   tile   American  Asso 
ellltlon  tin    MlKliwny  Improvement  at   the  Kleh- 
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The  other  factors  enumerated  under  amnl 
cost  need  no  explanation  with  the  exceptil 

of  maintenance  charge.  Unfortunately  1 
maintenance  we  have  a  much  abused  woj 
as  the  standard  upon  which  the  definition 
maintenance  rests  varies  widely  through* 
this  country.  Hence  reports  relative  to  1 
cost  of  this  item  as  a  factor  of  annual  q 
are  of  little  value  except  in  those  cases  whi 
it  is  known  what  the  highway  officials  me 
by  the  statement  that  a  road  is  well  ma 
tained.  The  ideal  maintenance,  which  shot 
be  striven  for  in  every  case,  is  a  method 
which  the  surface  of  the  highway  is  kept 
as  good  condition  as  when  accepted  on  \ 
completion  of  construction.  It  is  self-evidi 
that  it  is  only  possible  to  conform  to  t 
ideal  by  the  adoption  of  the  principle  of  q 
tinuous  maintenance.  It  is  certainly  depL 
able  that  in  the  case  of  some  of  our  put 
work  the  idea  of  maintenance  possessed 
certain  lay  boards  will  permit  the  surface 
a  macadam  road  to  remain  covered  with  lo< 
broken  stone  caused  by  disintegration  due' 
motor  car  traffic  for  a  period  of  over  t, 
months.  This  practice  in  cases  where  fui 
are  available  for  the  improvement  of  j 
conditions  noted  is  obviously  absurd  to  des 
nate  as  maintenance.  Rather  it  should 
characterized  as  criminal  negligence.  T 
Association  has  an  admirable  opportunity 
emphasize  the  absurdity  of  the  popular  I 
that  an  appropriation  for  the  construction 
a  highway  will  provide  a  surface  which,  oi 
constructed,  will  endure  until  eternity.  1 

Unfortunately  first  cost  in  many  cases; 
the  only  element  which  is  considered  in  i 
selection  of  the  type  of  road,  while  in  of 
cases  the  number  of  years  which  a  pavem* 
will  last  or  will  remain  dustless  is  the  o: 
factor  given  due  weight.  The  interest  chat) 
maintenance  required  and  the  annuity  it 
seldom  receive  the  attention  deserved, 
though  it  is  self-evident  that  the  problem  c; 
not  be  solved  exactly,  nevertheless  it  is  pij 
ticable  to  analyze  the  problem  presented  ir, 
manner  that  will  give  as  satisfactory  rest, 
as  are  characteristic  of  the  results  obtaii 
in  many  engineering  problems  of  a  simJ 
type  and  thus  approach  within  reasona 
limits  the  ideal  of  economy  and  efficiency. 

An  ideal  road  or  pavement  should  be  d 
able,  noiseless,  sanitary,  efficacious  for  rf 
users,  easily  cleaned  and  made  dustless,  p 
vide  good  foothold  for  horses  and  be  n( 
slippery  for  all  classes  of  vehicles  un< 
varying  climatic  conditions,  yield  neither  d 
nor  mud,  have  a  low  tractive  resistance,  1 
annual  cost,  low  first  cost,  low  maintenai 
charge,  and  an  esthetic  and  impervk 
surface. 

It  should  not  be  considered,  therefore,  t 
the  idea  of  annual  cost  is  paramount  in  ev 
instance.  For  example  in  Monaco,  the  w 
ter  home  of  the  father  of  superficial  tarri 
Dr.  Guglielminetti,  ordinary  macadam  m; 
absolutely  dustless  by  ideal  watering  has  b 
adopted  because  the  primary  prerequisite 
that  case  was  of  an  esthetic  character,  j 
this  instance  it  was  necessary  to  select  a  di 
less  surface  which  would  harmonize  with 
tropical  gardens  and  yellow  limestone  pala 
cafes,  hotels,  shops  and  villas  clustered  ab 
the  Casino  of  Monte  Carlo.  Again,  althoi 
the  annual  cost  is  greater,  many  engine 
favor  the  use  of  a  bituminous  filler  for  bt 
pavements  rather  than  a  cement  grout  ft 
because  the  pavement  constructed  with 
former  is  not  as  noisy  as  with  the  laiter 

As  illustrative  of  the  method  of  anal) 
which  should  be  employed  in  consideration 
annual  cost,  a  few  examples  will  he  given 
cases  which   have   come  under  the  writfll 
observation. 

The  first  illustration  cited  refers  to  a  rcl 
built  of  water  bound  macadam  located  in  j 
isolated  and  exposed  district  subjected  tea 
traffic  of  live  horse  drawn  vehicles  and  thij 
motor  cars  per  foot  of  width  of  a  14  1 
roadway  during  the  period  from  8:00  A.I 
to  midnight  in  the  summer  season.  A  la| 
percentage  of  the  mot 01  traffic  consisted! 
heavv  touring  cars,  limousines  and  landalil 
traveling  at  ipeeds  between  40  and  •">•">  ml 
per  hour.  The  kind  of  treatment  adopted  cl 
sisted  of  the  periodic  application  of  light  1 
which,  under  the  traffic  and  other  local  com] 


iber  6,  1911. 


ENGINEERING    &  CONTRACTING 


601 


,vas  efficacious  from  the  standpoint  of 
sness  for  a  period  of  one  month.  The 
ffcost  of  a  superficial  treatment  with  a 
ious  material  will  be  investigated  for 
ison.  The  interest  on  first  cost  and 
nuity  will  be  considered  the  same  in 
ses,  although  it  is  self-evident  that  the 
:ous  surface  road  will  have  a  much 
life.  The  light  oil  was  used  during  the 
am  period  for  this  locality,  that  is  from 
>  November,  inclusive.  The  cost  of 
at  1  ct.  per  sq.  yd.  per  treatment  was 
while  it  was  found  that  the  cost  of 
to  the  macadam  surface  was  3  cts. 
lid  be  said  in  this  connection  that,  al- 
the  surface  was  maintained  dustless 
lout  the  above  period,  disintegration  by 
eed  motor  car  traffic  took  place.  The 
naintenance  charge  was  10  cts.  per 
per  year.  On  the  other  hand  if  an 
superficial  treatment  had  been  em- 
thus  providing  a  bituminous  surface 
ivould  have  been  efficacious  throughout 
illy  the  entire  year,  the  average  cost 
superficial  treatment  would  have  been 
er  sq.  yd.,  while  the  repair  item  would 
re  exceeded  0.5  cts.,  thus  giving  a  total 
lance  charge  of  5.5  cts.  as  compared 

cts.  with  the  light  oil. 
lother  case  coming  under  the  writer's 
tion,  it  was  decided  to  first  construct 
•  bound  macadam  and  afterwards  pro- 
bituminous  surface  by  superficial  treat- 
The  annual  cost  of  a  bituminous  con- 
lavement,  finished  with  a  flush  coat 
under  the  traffic  to  which  this  road 
bjected,  would  last  5  years,  will  be 
;ated    for   comparison.     Granted  that 


it  will  be  necessary  to  reconstruct  both  roads 
by  replacing  the  wearing  surface  of  2  ins. 
every  20  years,  the  annual  cost  may  be  com- 
pared as  follows:  For  the  annual  superficially 
treated  road,  the  first  cost  was  67  cts.,  the 
interest  charge  at  4  per  cent,  2.7  cts.,  the  main- 
tenance charge  7  cts.,  composed  of  a  5  ct. 
charge  for  annual  bituminous  treatment  and 
2  cts.  for  repairs,  the  annuity  0.9  cts.,  based 
upon  the  cost  of  reconstruction.  Hence  the 
annual  cost  will  be  10.6  cts.  In  the  case  of 
the  bituminous  pavement  the  first  cost  would, 
under  the  existing  local  conditions,  be  90  cts., 
the  interest  charge  3.6  cts.,  the  maintenance 
2.5  cts.,  made  up  of  a  repair  charge  of  0.5 
cts.  and  the  cost  of  the  flush  coat,  having  a 
life  of  5  years  distributed  throughout  this 
period  of  2  cts.,  and  an  annuity  of  1.7  cts., 
thus  making  the  annual  cost  7.8  cts.  as  com- 
pared with  the  annual  cost  of  the  superficial 
treatment  of  10.6  cts.  per  sq.  yd.  It  will  be 
noted  that  the  annuity  covering  total  recon- 
struction is  not  considered  in  this  case.  In 
the  opinion  of  the  writer  the  advantage  would 
be  with  the  bituminous  pavement. 

The  lack  of  appreciation  of  the  intimate 
relationship  existing  between  road  costs  and 
maintenance  is  attributable  to  many  causes 
among  which  may  be  noted  the  following : 

(1)  Political  interference  in  the  selection 
of  the  men  placed  in  control  of  highway  work, 
and  with  the  work  of  design,  construction  and 
maintenance  of  roads  and  streets. 

(2)  The  interference  by  controlling  bodies 
of  laymen  in  the  legitimate  work  of  the  high- 
way engineer.  , 

(3)  Division  of  responsibility  in  the  super- 
vision of  highway  work,  particularly  in  mu- 


nicipalities, but  also  applicable  in  some  states, 
as  for  instance,  those  in  which  the  state  de- 
partment supervises  the  design  and  construe 
tion,  while  the  responsibility  for  maintenance 
is  placed  upon  the  county  or  town. 

(4)  The  comparatively  small  number  of 
well-trained  highway  engineers  who  have  de- 
voted the  requisite  time  and  energy  to  the 
new  problems  which  have  arisen  during  the 
last  decade. 

(5)  The  comparatively  infinitesimal  amount 
of  investigation  which  has  been  considered 
necessary  as  preliminary  to  the  design  of  a 
road  or  street  or  a  system  of  highways. 

(6)  The  general  meagerness  of  detail 
knowledge  of  the  many  different  materials 
on  the  market  and  the  varied  methods  in 
connection  with  which  they  may  be  used. 

(7)  A  confusion  of  ideas  on  the  part  of 
many  as  to  the  reasons  for  the  success  or 
failure  of  various  methods  considered  both 
from  the  standpoint  of  road  preservation  and 
dust  prevention. 

(8)  Non-observance  of  the  relationship  be- 
tween the  adaptability  of  various  methods 
and  the  accessibility  of  new  bituminous  ma- 
terials and  machines. 

(9)  The  search  by  many  officials  for  a 
panacea  for  the  treatment  of  all  classes  of 
roads  and  streets. 

By  an  analysis  of  this  brief  outline  of  the 
relationship  existing  between  road  costs  and 
maintenance  it  is  apparent  that  the  principles- 
enunciated  heretofore  must  have  the  enthusi- 
astic support  of  all  interested  in  highway  im- 
provement if  economical  highway  construction 
and  maintenance  is  to  be  characteristic  of  the 
future  development  of  American  highways. 


WATERWORKS     AND     SEWERS  SECTION 


er  Construction  in  St.  Louis. 

ARTICLE  III. 

K  FEATURES  AND   CONSTRUCTION  PLANTS 
ID  METHODS  FOR  SEVERAL  PROJECTS, 
uted  by  W.  "W.  Horner,  Principal  Assist- 
Sngineer,  St.  Louis  Sewer  Department. 

DEN  PUBLIC  SEWER— FIRST  SECTION. 

contract  embraces  4,700  ft.  of  con- 
ewer,  extending  from  the  Mississippi 
o  the  fork  in  Gingrass  Creek, 
design  of  this  system  presented  four 


supply  system,  permission  to  cross  under  it  at 
any  point  except  through  the  arch  culvert  was 
refused.  This  fixed  the  alinement  at  this 
point  and  also  the  elevation  of  the  sewer,  as 
the  crown  of  the  sewer  arch  could  not  be 
raised  appreciably  above  that  of  the  old  cul- 
vert. 

The  general  trend  of  the  sewer  line  is 
straight  from  the  river  to  the  upper  end. 
From  this  line  a  light  curve  was  put  in  on 
the  east  side  of  the  conduit  to  bring  the  cen- 
ter line  of  the  sewer  in  line  with  the  axis  of 


age  condition  requires,  so  that  west  of  this 
point  a  steep  grade,  0.6  per  cent,  was  used  to 
bring  the  sewer  up  to  the  normal  level.  East 
of  the  conduit  a  flat  grade,  0.2  per  cent,  was 
used  for  the  same  purpose,  this  being  espe 
cially  important  at  the  lower  end  where  the 
soil  was  known  to  be  very  wet.  As  a  result  of 
this  abrupt  change  of  grade,  the  sewer  sizes 
on  the  two  sides  of  the  conduit  are  mate 
rially  different,  18  ft.  x  13  ft.  1%  ins.  above, 
and  23  ft.  x  15%  ft.  below.  The  design  calls 
for  a  special  construction  under  the  old  arch 
which  makes  of  it  a  junction  chamber  between 
the  two  sizes  of  sewer.  The  rock  is  to  be  ex- 
cavated beneath  the  old  arch  and  a  special 


Fig.  1 — Closure  of  23-ft.  and  38-ft.  Sewers, 
Baden  Public  Sewer,  First  Section. 


Fig.  2 — Connection  of    23-ft.  Closed  Sewer      and  38-ft. 
Retaining    Wall    Section,    Baden  Public  Sewer,  First  Section. 


of  peculiar  interest.  That  which  had 
eatest  influence  on  the  design  is  the 
ig  under  the  waterworks'  conduit.  This 
t,  which  carries,  by  gravity  flow,  a  large 

the  city's  water,  crosses  Gingrass  Creek 
tone  arch  bridge,  and  immediately  ad- 
is  a  similar  concrete  arch  carrying 
:k  of  the  waterworks'  railway.  Owing 
importance  of  the  conduit  in  the  water 


the  old  arch ;  and  west  of  the  conduit,  two 
long  curves  with  a  short  tangent  between  are 
required,  to  return  to  the  general  straight  line. 
West  of  the  curves  the  sewer  passes  through 
the  old  creek  culvert  under  Broadway,  the 
main  traffic  street  of  this  section,  and  there 
is  another  light  curve  west  of  Broadway. 

The  elevation  of  the  sewer  at  the  conduit 
is  several  feet  lower  than  the  natural  drain- 


invert  put  in.  Two  vertical  brick  walls,  found- 
ed on  the  rock  and  making  a  tight  joint  with 
the  old  masonry  and  concrete  at  the  top,  form 
the  sides  of  the  chamber.  These  walls  are 
not  parallel  but  spread  apart  from  the  width 
of  the  smaller  section  at  the  west  end  to  that 
of  the  larger  at  the  east  end.  The  old  arch 
will  form  the  roof  of  the  chamber.  Thus, 
the  stream  of  water  from  the  small  section. 
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where  the  velocity  will  be  ever  18  ft.  per  sec, 
first  spreads  to  the  width  of  the  large  section, 
then  at  the  lower  end  of  the  chamber  a  drop 
In  the  flow  line  gives  the  height  required  for 
the  larger  section.    For  this  work  under  the 


The  design  originally  provided  piers,  for  a 
girder  bridge,  which  the  Burlington  Railroad 
was  asked  to  build  as  part  of  the  contract, 
but  this  was  changed  by  the  Bridge  Depart- 
ment of  the  Railroad  in  favor  of  a  double-box 


the  excavator  out  in  the  Mississippi  River 
After  the  flood,  it  was  found  that  the  who' 
site  of  the  open  sewer  and  about  75  ft.  of  th 
of  the  closed  sewer  had  been  washed  o 
very  nearly  to  grade,  most  of  it  averagii 
about  a  foot  too  low.  This  necessitated 
slight  change  of  plan  for  this  section.  Stei 


Fig.  3 — Heffron  Drag  Scraper  in  Use  on 
Baden  Public  Sewer,  Second  Section. 


Fig.  4 — Concreting  Invert  of  14-ft.  Concrete 
Sewer,  Baden  No.  1. 


conduit  and  also  for  that  under  Broadway, 
the  contractor  is  paid  a  lump  sum.  All  other 
work  is  let  on  the  unit  price  basis.  This 
sewer  will  replace  Gingrass  Creek,  of  which 
the  drainage  area  is  about  4,500  acres.  About 
500  ft.  from  the  Mississippi  River,  Maline 
Creek,  with  a  drainage  area  of  12,000  acres, 
unites  with  Gingrass  Creek.  This  larger  creek 
should,  and  probably  will  eventually,  be  cut 
through  into  the  Mississippi  River  about  half 
a  mile  north  of  the  present  outlet,  but  must 
be  cared  for  at  this  point  for  the  time  being. 

This  portion  would  probably  have  been  left 
as  an  open  ditch  but  for  the  fact  that  just 
below  the  junction  of  the  two  creeks,  the  Bur- 
lington tracks  cross  on  an  old  pile  trestle, 
which  was  in  very  bad  condition  and  would 
hardly  have  withstood  the  force  of  the  dis- 
charge from  the  closed  sewer.  The  com- 
bined flow  of  the  two  creeks,  nearly  12,000 
cu.   ft.  per  sec,  would  have  necessitated  a 


culvert  with  detachable  slabs  to  carry  the  road- 
bed. A  large  spillway  was  left  on  the  north 
side  to  receive  Maline  Creek,  and  a  smaller 
one  on  the  south  to  receive  the  drainage  from 
the  old  channel  of  Gingrass  Creek,  Fig.  2. 

At  the  west  end  of  this  contract  is  the  junc- 
tion chamber  for  the  two  branch  sewers,  the. 
Baden  Public  Sewer — Second  Section,  and  a 
sewer  for  the  north  Baden  valley  to  be  built 
later.  The  Baden  Public  Sewer — Second  Sec- 
tion is  a  14-ft.  horse-shoe  sewer.  For  the 
north  branch  an  equal  opening  is  left  into 
which  the  north  fork  of  the  creek  will  be 
turned.  This  chamber  was  designed  for  a 
15-ft.  earth  fill  at  100  lbs.  per  cu.  ft. 

CONSTRUCTION — OPEN  SECTION. 

At  the  time  construction  on  this  open  sec- 
tion was  started,  there  were  about  20  ft.  of 
earth  to  be  removed  on  the  portion  near  the 
river,  while  the  upper  part  was  only  slightly 


sheet  piling  and  a  small  amount  of  concrete 
piling  were  driven  along  each  edge  and  across 
the  end  of  the  open  sewer  and  the  enclosed 
area  was  brought  up  to  grade  with  a  till  c  " 
riprap,  after  which  the  sewer  was  constructed 
according  to  the  original  design. 

The  concrete  for  this  section  was  mixed  i 
a  Smith  mixer  located  on  the  edge  of  thu 
railroad  embankment  immediately  over  one 
of  the  retaining  walls.  Sand,  gravel  and  ce- 
ment were  unloaded  from  cars  within  a  hun- 
dred feet  of  the  mixer  and  were  fed  into  it 
by  a  gang  with  wheelbarrows.  From  the 
mixer,  the  concrete  dropped  through  a  spout' 
into  one-yard  buckets  mounted  on  small 
trucks.  These  buckets  were  of  the  bottom- 
dump  type,  having  two  pivoted  leaves  which 
together,  formed  a  semi-cylinder  and  which 
were  controlled  by  a  hand-wheel  on  one  end. 
When  fully  opened,  the  bottom  gate  gave  a 
clear  passage  about  10  ins.  by  30  ins.  The 
concrete  buckets  were  pushed  by  hand  ever  a 
light  track  which  was  blocked  up  slightly 
above  the  level  of  footings  and  floor,  and  the 
concrete  was  dumped  between  the  rails  ai  i 
spread  by  shovelers.  In  this  way,  the  cot  - 
crete  sub-base  was  placed  and  allowed  to  si 
after  which  the  reinforcement  was  set  a' 
the  main  footings  and  floor  slabs  were  pour 

All  the  work  was  handled  in  sections  96  ft 
long.  The  wall  forms  for  a  complete  section 
f>  panels,  were  set  and  concreted  for  the  ful 
length  in  stages  about  I  ft.  h\xh.  The  wal 
forms  were  braced  in  the  back  by  the  buttress 


Fig.  5 — Curve  and  Reducer  12  to  1 0  f t. 
Concrete  Sewers,  Baden  No.  1. 


Fig.  6 — Standard   Potter  Machine  on  16-ft. 
South  Harlem  Sewer. 


closed  arch  sewer,  40  ft.  across.  As  the  ex- 
pense of  such  a  sewer  would  have  been  un- 
warranted, tin-  open  section  shown  in  I •" i k .  1 
was  adopted.  Tins  sewer  consists  of  two  re- 
inforced concrete  retaining  walls,  of  the  bill 
in-  s'd  ispe,  with  .i  Hal  reinforced  floor  be- 
tween. 


above  siiliKiadc,  being  in  the  mud  flat  ol  the 
creek. 

The  contractor  installed  a  plant-shell  "dig 

rct"  near  the  river  and  a  portion  of  the  ex 

cavation  had  been  removed  when  an  unusual 

flood  in  Maline  (  reek  washed  < nit  the  whole 

levee  for  a  considerable  width  and  deposited 


forms  and  in  front  ngainM  short  sections  of 
2  in.  pipe  concreted  in  the  footings, 

\ll  the  reinforcement  was  set  and  wired 
from  the  hack  form  before  the  face  tonus 
were  set  l'"ront  and  hac\  forms  were  wired 
together,  and  small  hand  holes,  which  were 
left   in  the   face   Imnis   lot   use   in  plating  the 
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Fig.  7 — Crusher  Plant,  South 

wires,  were  closed  as  the  placing  of  the  con- 
crete proceded. 

The  concrete  was  handled  in  the  buckets 
previously  mentioned.  A  light  track  was  laid 
on  the  finished  floor,  and  the  buckets  were  car- 
ried on  trucks  from  the  mixer  to  a  small  der- 
rick, by  which  they  were  raised  to  the  top  of 
the  wall.  These  buckets  are  especially  adapted 
to  wall  construction  of  this  kind,  the  long, 
narrow  opening  permitting  of  dumping  into 
the  12-in.  wall  space  without  waste. 

The  whole  of  this  sewer,  with  the  excep- 
tion of  three  street  crossings,  is  in  private 
right-of-way,  which  had  been  secured  some 
years  before  but  immediately  before  letting 
the  contract,  it  was  found  necessary  to  re- 
vise this  line  on  account  of  the  building  which 
had  been  done  on  the  old  route.  With  the 
exception  of  about  three  blocks  near  Broad- 
way, the  sewer  is  located  in  open  country 
which  was  given  up  to  truck  gardening  at 
the  time  the  contract  was  let,  but  immediately 
afterwards,  the  Missouri,  Kansas  &  Texas  R. 
R.  bought  the  river  bottom,  through  which 
the  first  half  of  this  sewer  runs,  and  during 
the  construction  of  this  portion,  the  Railroad 
also  was  engaged  in  laying  out  yards.  While 
this '  complicated  the  scheme  of  construction 
somewhat,  it  greatly  facilitated  the  delivery 
of  material,  and,  as  a  rule,  the  concrete  mixer 
could  be  located  at  one  of  the  new  sidings  and 
material  handled  directly  from  the  cars  to 
the  mixer. 

The  excavation  on  the  closed  sewer  was 
handled  entirely  by  cableways  of  about  600-ft. 
span.  The  soil  was  the  ordinary  river  silt 
with  some  heavy  layers  of  gumbo,  and  mod- 
erately dry,  except  in  one  or  two  places,  where 
pockets  of  sand  were  encountered.  The  sur- 
face earth  excavation,  to  the  depth  of  about 
12  ft.,  had  been  handled  by  teams  and  spread 
in  the  low  ground  on  either  side  of  the  sewer. 
The  remaining  cut  was  taken  out  by  shovelers, 
loaded  into  cableway  buckets,  and  backfilled 
directly  on  the  completed  arch.  The  trench 
was  taken  out  with  .sloping  sides,  and  only  a 
small  amount  of  bracing  was  used  at  the  in- 
vert. At  about  Station  2400  rock  was  en- 
countered, which  was  at  first  badly  seamed 
and  broken,  but  near  Sta.  2700  the  work  en- 
tered the  heavy  ledge,  and  from  this  point  on 
the  rock  section  was  used.  The  foundation 
will  be  on  rock  from  this  point  to  Broad- 
way, and  the  last  GOO  ft.  will  again  be  in 
earth  section. 

The  closed  sewer  was  worked  in  alternate 
sections  from  the  end.  of  the  open  sewer  to 
about  Sta.  2400,  and  when  the  rock  was  en- 
countered at  that  point,  another  section  was 
opened  in  rock  work  just  east  of  Broadway. 
For  handling  the  rock  at  these  two  points,  a 
motor-driven  compressor  plant  was  installed 
at  the  waterworks'  conduit  and  air  lines  laid 
in  both  directions  for  about  1,000  ft.  All 
drilling  was  done  with  air  hammer  drills,  of 
the  Sullivan  or  Hartsoc  type,  and  from  40  to 
HO  per  cent  dynamite  was  used  in  blasting. 
The  rock  taken  from  the  trenches  was  piled 
under  one  end  of  the  cableway  in  each  case, 
and  in  August,  1911,  the  crusher  plant  was 
installed  at  the  cableway  west  of  the  conduit, 
and  the  rock  from  both  openings  was  crushed 
here  for  use  in  the  concrete.  This  is  a  Gates 
crusher,  and  is  equipped  with  bucket  elevator, 
screens  and  small  bins.  For  mixing  concrete 
at  the  opening  where  the  crusher  is  situated, 
the  rock  is  loaded  in  a  car  directly  from  this 
bin  and  run  about  30  ft.  to  the  mixer.  Rock 
is  also  hauled  in  wagons  from  these  bins  to 
the  mixer  at  the  lower  job.    The  crusher  is 


Harlem  Sewer,  First  Section. 

equipped  with  two  screens,  of  x/i  and  1%-in. 
size.  The  screenings  which  are  taken  out  by 
the  %-in.  screen  drop  into  separate  bins  and 
are  hauled  out  in  wagons  and  stored  tempo- 
rarily. 


Fig.  8 — South 


The  time  allowed  for  this  contract  is  two 
years,  but  at  the  end  of  the  first  year,  August, 
1911,  the  work  was  65  per  cent  complete  in 
spite  of  the  long  delays  in  starting  the  job. 
The  contractor  has  been  working  at  from  three 


to  five  places  simultaneously,  and  the  average 
rate  of  progress  during  the  first  year  amounted 
to  GO  ft.  per  week. 

The  contractor  was  exceptionally  fortunate 
in  that  during  the  whole  year  in  which  he  has 
been  engaged  on  this  work,  there  has  been 
no  approach  to  high  water  in  the  Mississippi 
River. 

In  addition  to  the  two  openings  at  which 
work  is  ,now  in  progress,  the  contractors,  the 
]  loffmann-Hogan  Constructing  Company,  are 
now  installing  machinery  at  three  other  points, 
which  very  nearly  cover  the  work  remaining 
to  be  done. 

BADEN   PUBLIC    SEWER — SECOND  SECTION. 

Baden  Public  Sewer — Second  Section,  forms 
the  outlet  for  the  Baden  Sewer  District  Num- 
ber One,  that  is,  carries  the  total  drainage 
from  the  south  branch  of  Baden  Creek  and 
discharges  into  the  junction  chamber  at  the 
upper  end  of  the  Baden  Public  Sewer — First 
Section. 


Creek.  Creek 


Like  the  first  section,  this  sewer  is  entirely 
in  right  of  way.  The  first  500  ft.  are  in  a 
proposed  street ;  at  Sta.  5,  the  sewer  crosses 
the  right  of  way  of  the  Wabash  Railrond,  and 
from  this  point  to  the  end,  lies  entirely  within 


Fig.  9 — South  Harlem  Joint  Sewer,  Second  Section,  Union  Avenue  Crossing. 
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Calvary  Cemetery  The  cemetery  extends 
across  the  full  width  of  the  valley,  of  which 
it  contains  over  one-fourth  of  the  area.  Ow- 
ing to  the  surface  conditions,  however,  the 
runoff  contributed  within  the  cemetery  is 
small,  and  an  increase  in  the  size  of  the  trunk 
sewer  about  200  ft.  above  the  upper  end  of  the 
contract,  in  Baden  District  No.  1.  made  an- 


done  by  loading  the  cableway  buckets  by  shov- 
elers,  except  the  upper  10  ft.  of  cut,  which 
was  removed  by  teams  and  wasted. 

From  Station  26  to  Station  30,  a  third  open- 
ing was  started  with  another  Lambert  cable. 
This  stretch  covered  the  deepest  cut  on  the 
contract,  about  40  ft.  The  contractor  on  this 
work  is  somewhat  handicapped  by  the  terms 


Fig.  10 — Glaise  Creek  Joint  District  Sewer  at  Bates  Street. 


other  change  in  the  cemetery  unnecessary  and 
permitted  the  use  of  a  14-ft.  horse-shoe  sec- 
tion for  the  whole  length — 4,500  ft.  With 
the  exception  of  small  reverse  curves  at  Sta. 
ti  and  Sta.  41,  the  sewer  is  located  on  tangent. 

At  this  time,  October  1,  1911,  about  1,300 
rt.  of  sewer  have  been  constructed,  and  the 
ground  has  been  found  to  be  a  fairly  stiff 
clay  which  can  be  cut  straight  with  only  a 
small  amount  of  bracing.  The  first  500  ft. 
of  sewer  east  of  the  cemetery  was  in  very 
shallow  cut,  and  the  conditions  were  such 
that  the  contractor  used  a  derrick  for  ex- 
cavating after  taking  out  about  C  ft.  in  depth 
with  teams.  The  excavation  removed  by 
teams  was  wasted  and  that  handled  by  the 
derrick  was  piled  to  one  side  and  will  later 
be  backfilled  with  a  steam  slip. 

At  Sta.  5,  the  sewer  crosses  under  the  sin- 
gle track  of  the  Wabash  Railroad,  which,  at 
this  point,  is  on  a  20-ft.  fill.  The  contract 
provided  for  driving  piles,  two  rows,  on  each 
side  of  the  sewer  and  placing  a  timber  truss 
under  the  tracks  before  excavating.  The  der- 
rick mentioned  was  used  for  excavating  this 
section  and  also  for  removing  the  old  stone 
culvert  which  was  directly  in  the  sewer  line. 

While  the  work  was  in  progress  under  the 
railroad,  the  creek  was  dammed  above  that 
point  and  the  dry  weather  flow  carried  in  a 
flume  between  the  pile  bents  on  the  right  side. 
Storm  water  was  allowd  to  overflow  the  dam 
and  run  through  the  completed  sewer  to  the 
lower  end,  where  the  flow  line  was  only  about 
!  ft.  below  the  bed  of  the  creek. 

This  excavation  was  done  by  derrick  up  to 
the  middle  of  the  first  curve.  At  this  point, 
i  croud  opening  had  been  started,  using  a 
I  ..-Hubert  cableway  oi  000  ft  '  pan  This  set 
<\wy  was  on  tin-  reverse  curse  mentioned  and 
{tended  from  the  middle  of  one  curve  to 
the  middle  of  the  second  curve.  Hoth  cable 
towers  were  set  slightly  off  center,  so  that 
it  <  ;tt  h  end  the  cable  was  about  3  ft.  off  line, 
but  the  whole  length  was  constructed  from 
the  setting  without  great  difficulty,  The  sec- 
ond selling  of  this  cable  covered  the  remain 
dor  of  the  second  curve  and  a  portion  of  the 
tangent     All   excavation   at   this   point  was 


of  the  deed  through  which  the  right  ot  way 
from  the  Calvary  Cemetery  Association  was 
secured.  This  gave  the  city  a  30-ft.  strip  in 
which  to  construct  the  sewer  and  allowed  the 
contractor  50  ft.  on  one  side  to  which  all  the 
plant  and  material  for  construction  must  be 
confined.  It  further  provided  that  all  sur- 
plus excavation  from  this  sewer  should  be 
dumped  along  Gingrass  Creek  and  that  the 
contractor  should  only  use  the  regular  roads 
in  the  cemetery  in  hauling  material.  This  pre- 
vented the  use  of  such  excavating  machines 
as  clam-shell  derrick  and  made  it  necessary  to 
load  the  surplus  directly  in  wagons  or  to  haul 
it  in  cars  over  one  track  which  the  contractor 
was  permitted  to  lay.  Twelve  feet  of  this  was 
removed  by  teams.  A  Heffron  drag  scraper 
is  being  used  in  connection  with  the  cable, 
see  Fig.  3.  The  engine  and  apron  are  in- 
stalled back  of  the  forward  cable  tower,  and 
the  "dead  man,"  carrying  the  block  for  re- 
turn cable,  is  kept  just  ahead  of  the  section 
which  is  being  bottomed  out. 

At  present,  the  scraper  is  loading  into  dump 
cars  which  carry  surplus  by  gravity  to  the 
low  ground  200  ft.  east,  but  later  will  load 
cableway  buckets  which,  for  the  purpose,  are 
lowered  onto  small  trucks  and  pushed  under 
the  apron,  and  when  filled,  pushed  out,  picked 
up  by  the  cable  and  carried  back  to  the  fin- 
ished arch.  This  requires  a  gang  of  5  men 
and  an  engineer,  but  will  average  over  a  hun- 
dred yards  a  day,  replacing  11  or  12  shovelers. 
This  machine  will  excavate  all  but  8  or  10 
ft.  of  the  cut,  the  remainder  being  handled  by 
a  gang  of  shovelers  in  the  bottom.  The  ca 
bleway  will  alternate  the  buckets  between  the 
sci  aper  ami  the  bottom  gang. 

For  the  first  fiOO  ft.  of  sewer,  the  concrete 
was  mixed  in  B  cube  mixer  making  a  batch 
.,1  19  CU,  ft  Ki  the  ground  on  either  side 
was  ver\  low,  the  mixer  was  placed  over  the 
lewer  on  timberi  spanning  the  trench.  The 
material  was  delivered  at  the  side  of  the  ditch 

.nid  the  mixer  loaded  by  the  barrow  gang 

I  be  discharge  spoilt  of  the  mixer  was  about  4 
ft,  above  th<  crown  of  the  arch,  and  the  in- 
vert concrete  wai  spouted  direct!)  into  place 

yer)    cheaplv       The    height    above    the  arch, 


however,  was  not  enough  to  permit  of  distrib 
uting  the  concrete  along  the  whole  length  of 
the  arch  by  spouts  and  much  of  it  had  to  be 
shoveled  or  raked  into  place. 

The  concrete  work  at  the  second  opening 
was  handled  from  a  big  mixer,  mentioned  in 
a  previous  article.  The  mixing  plant  consists 
of  a  38-ft.  cube  mixer  and  two  bins,  for  sand 
and  gravel,  equipped  with  bucket  elevators 
run  from  belts  off  the  mixer  engine.  Mate- 
rial is  delivered  in  wagons  and  dumped  into 
traps,  from  which  the  elevators  load  it  into 
the  bins.  A  track  under  the  bins  carries  two 
cars,  into  which  the  gravel  and  sand  for  a 
batch  are  loaded.  The  cement  is  emptied  in- 
to the  sand  car.  Water  is  admitted  from  a 
granduated  tank  on  the  side  of  the  bin  by  the 
mixer  engineer,  who,  with  3  laborers,  con- 
stitutes the -entire  force  for  operating  the  plant 

This  mixing  plant  was  erected  on  a  ridge 
about  one  cable  length  in  advance  of  the  first 
cable  setting,  and  the  concrete  from  the  mixer 
was  handled  in  buckets  set  on  small  trucks, 
which  ran  by  gravity  from  the  mixer  to  a 
point  under  the  cable.  At  this  point,  the 
bucket  was  lifted  off  of  the  trucks  by  the  ca- 
ble and  carried  immediately  over  the  arch, 
where  it  was  lowered  within  1  or  2  ft.  of  the 
crown  and  the  concrete  dumped  through  a 
bottom  trap  in  the  bucket.  As  first  used,  this 
gave  a  haul  of  about  900  ft.  for  the  concrete, 
and  due  to  the  jarring,  the  aggregate  settled 
to  the  bottom  of  the  buckets  and  from  4  to 
6  ins.  of  water  accumulated  on  top  by  the 
time  the  bucket  reached  the  arch,  but  with 
the  bottom-dump  method,  this  water  was  made 
to  wash  the  concrete  out  of  the  bucket,  and 
the  whole  mass,  striking  the  reinforcement  of 
the  arch,  was  thoroughly  remixed  and  flooded 
into  place.  This  concrete  required  less  work- 
ing than  any  other  place  now  under  construc- 
tion and  the  arches  have  been  uniformly  good 

The  mixing  plant  as  located  can  be  used  for 
three,  or  possibly  four,  settings  of  the  "cable 
by  using  gravity  tracks  which  are  changed 
each  time  the  cable  is  moved  forward.  The 
labor  force  in  conveying  and  placing  concrete 


Fig.  11 — Glaise  Creek  Joint  Sewer.  Black 
burn  Pile  Puller.    Closing  Line  Pull 
ing  up  a  20-ft.  Pile. 

will  average  8  men,  and  the  plant  can  turn  out 
about  18  yds.  of  concrete  per  hour. 

At  the  third  opening,  a  2  sack  batch  inixct 
is  carried  along  the  edge  of  the  ditch  and  the 
concrete  is  spouted  directly  into  place,  without 
stopping  the  excavation  to  use  the  cable  fot 
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lling  concrete,  the  only  disadvantage  of 
scheme  employed  at  No.  2. 
he  contractors  for  this  work  are  the  Wm. 
fciley  Construction  Company  of  St.  Louis. 

BADEN   SEWER  DISTRICT   NUMBER  ONE. 

s  the  contract  for  the  Baden  Sewer  Dis- 
:  Number  One  was  let  at  about  the  same 
:  as  that  of  the  second  section  of  the  pub- 
sewer,  it  was  necessary  to  start  construe- 
without  an  outlet  at  the  lowest  point,  and 
this  contract,  as  on  the  others  previously 
tioned,  it  is  impossible  to  complete  the 
ii  sewer  in  the  time  given  without  work- 
at  two  or  more  openings, 
he  concrete  sewer  in  Baden  Sewer  Dis- 
:  Number  One  consists  of  about  200  ft.  of 
t.  horse-shoe  sewer,  4,800  ft.  of  12-ft. 
se-shoe  sewer,  and  2,700  ft.  of  10-ft.  horse- 
i  sewer.  The  work  on  this  main  line  was 
ted  at  Station  0  on  the  14-ft.  sewer,  and 
at  about  Station  40  on  the  12-ft.  sewer, 
he  main  difficulty  at  the  first  point  was 
crossing  at  Florissant  Ave.,  which  is  the 
/y  traffic  street  for  this  part  of  town.  The 
ivation  for  this  portion  of  sewer  was  done 

I  a  derrick  and  buckets  and  the  surplus 
piled  to  one  side.    During  construction, 

traffic  was  carried  along  the  west  line  of 
street  until  about  50   ft.   of  the  sewer 
e  completed,  after  which  the  car  tracks 
e  re-laid  and  the  roadway  made  over  the 
pleted  work.    In  no  case,  however,  were 
e  temporary  roadways  over  10  or  12  ft.  in 
th,  so  that  the  greatest  care  was  necessary 
provide  for  the  traffic  without  accidents, 
s  crossing  at  Florissant  Ave.  was  further 
plicated  by  the  long  intersection  of  the 
n  sewer  with  the  5-ft.  tributary  sewer, 
s  small  sewer  cut  the  side  of  the  big  one 
about  15  ft.    The  necessary  excavation 
that  side  was  made  outside  of  the  lines  of 
big  trench,  special  forms  were  built  for 
5-ft.  circular  sewer,  and  the  big  sewer 
stub  connection  were  concreted  at  one 

iter  the  14-ft.  sewer  was  completed  across 
street,  all  excavation  was  handled  by  a 
rial  Potter  machine  which  was  made  for 
work.  This  machine  had  a  span  of  about 
t,  which  permitted  laying  rails  on  stringers 
lg  each  edge  of  the  trench  and  gave  much 
er  working  room  than  in  the  other  case 
:re  the  Potter  machine  is  used  on  a  simi- 
sewer,  the  South  Harlem  Joint  District 
rer,  which  will  be  taken  up  later.  Before 
:ting  this  machine,  about  6  ft.  of  the  ex- 
ition  had  been  removed  by  teams,  but 
x  the  machine  was  in  operation,  a  clam- 

II  derrick  was  erected  in  advance  of  it, 
i  the  idea  of  loading  the  surplus  by  the 
n-shell  into  wagons. 

he  concrete  plant  for  this  opening  con- 
ed of  a  14-ft.  Ransom  mixer,  which  was 
ried  along  the  trench  and  located  directly 
ve  the  point  to  be  concreted.  This  mixer 
barged  into  a  wooden  trough,  on  about  45° 
>e,  which  terminated  in  the  center  of  the 
h  a  little  below  the  ground  surface,  and 
m  the  end  of  which  was  suspended  a  hop- 

and  flexible  tin  spouts.  These  spouts 
Id  be  moved  around,  either  on  the  arch  or 
;rt.  and  the  concrete  from  them  poured 
:ctly  into  proper  place,  see  Fig.  4. 
Lt  the  second  opening  at  Station  40,  the 
face  was  also  taken  out  by  teams,  but  the 
lainder  of  the  excavation  was  handled  with 
ableway.    This  work  was  all  in  shallow 

in  the  creek  bottom,  and  two  or  three 
ersion  ditches  were  required  to  carry  the 
ek  around  the  work. 

Concrete,  for  about  the  first  400  ft.,  was 
en  from  the  mixer  located  under  the  ca- 
by  buckets  which  dumped  directly  on  the 
h,  but  later,  as  the  cut  became  smaller, 
mixer  was  moved  along  the  ditch  and 
concrete  was  taken  from  the  mixer  to  the 
h-  in  wheel  barrows,  the  runways  for  which 
re  about  at  the  ground  surface  and  two  or 
ee  feet  above  the  crown  of  the  arch, 
"law  steel  centers  were  used  on  both  these 
lings  for  the  straight  portion  of  the  sewer, 
r  the  curve,  of  which  four  have  been  con- 
Jcted  to  date,  special  centers  of  wood  were 
He.  These  centers  consisted  of  ribs  of  the 
per  radius,  set  regularly  on  about  3-ft. 
cing.  These  were  braced  and  covered  with 
in.  by  2-in.  lagging,  which  was  bent  and 


forced  to  fit  the  curve  exactly.  These  cen- 
ters were  very  true  and  gave  a  fine  finish  to 
the  interior  of  the  sewer. 

In  Fig.  5  is  shown  the  curve  on  Partridge 
Ave.  and  also  the  reducer  from  the  12  to  10- 
ft.  sections.  The  curve  had  been  concreted  up 
to  the  reducer  on  the  12-ft.  sewer,  and  a  short 
section  of  the  10-ft.  sewer  on  tangent  was 
also  in  place.  The  wooden  centering  for  the 
reducer,  and  the  reinforcement  were  prac- 
tically all  in  place,  as  shown  between  the  two 
sections  of  finished  sewer.  This  photograph 
also  shows  clearly  the  mixing  plant  and  the 
wheelbarrow  runways  for  handling  concrete. 

Besides  the  concrete  sewer,  this  contract 
embraces  a  large  length  of  brick  and  pipe 
sewers,  which  are  shown  in  Table  I.  Some 
of  these  lines  were  started  simultaneously 
with  the  work  on  the  concrete  sewer. 

The  excavation  on  the  largest  brick  line,  56- 
ins.  and  52  ins.  circular,  was  handled  by  a 
Potter  machine  with  four  buckets.  This  ma- 
chine had  a  run  of  2,600  ft.  in  cuts  varying 
from  10  ft.  up  to  35  ft.  Conditions  were 
ideal  for  Potter  machine  work  except  for  two 
small  angles  on  the  line,  which  necessitated  a 
lateral  shifting  of  the  machine.  The  excava- 
tion on  all  excepting  two  of  the  other  lateral 
sewers  has  been  done  entirely  by  hand.  Many 
of  these  sewers  were  shallow,  but  several  of 
them  required  two  stages  of  casting  to  get 
the  dirt  out  of  the  trench.  Two  of  these  lat- 
erals for  small  pipe  sewers  are  in  cuts  of 
from  18  to  25  ft.,  and  the  excavation  for  these 
below  the  first  6  ft.  was  handled  by  hand 
windlasses  and  buckets. 

The  soil  in  all  of  this  district  has  been 
good  clay,  with  sometimes  a  trace  of  gravel, 
and  by  leaving  in  short  struts  every  10  or  12 
ft.,  the  excavation  on  the  smaller  lines  has 
been  done  with  very  little  bracing.  These 
struts  are  from  4  to  10  ft.  in  length,  depend- 
ing upon  the  depth  of  cut,  and  are  under- 
cut to  a  point  on  the  lower  side,  so  as  to  al- 
low plenty  of  room  beneath  them  for  pipe 


TABLE  I.— SEWERS  IN  BADEN  VALLEY 
Baden  Public  Sewer: 

Size. 

First  Section — 

f  38  ft.  x  18  ft.  6  ins. 
All  concrete.  I  23  ft.  x  16%  ft. 

18  ft.  x  12.82  ft. 
L  IS  ft.  x  13  ft.  1%  ins 


Length. 

475.00 
2,590.59 
89.36 
1,545.05 


Second  Section — 

Concrete  ...    14  ft.  x  11  ft.  2%  ins. 

Baden  Sewer  District  No.  1 — 

f  14  ft.  x  11  ft.  2%  ins. 
Concrete  ...  |  12  ft.  x  9  ft.  7%  ins. 

L  io  ft.  x  8y8  ft. 


4,557.00 

235.00 
4,750.00 
2,672.00 


Brick 


Pipe 


'  56  ins. 

diam. 

969.00 

52  ins. 

780.00 

40  ins. 

x  60  ins. 

1,833.00 

36  ins. 

x  54  ins. 

1,269.00 

34  ins. 

x  51  ins. 

199.00 

32  ins. 

x  48  ins. 

921.00 

30  ins. 

x  45  ins. 

602.00 

28  ins. 

x  42  ins. 

1,981.00 

26  ins. 

x  39  ins. 

2,728.00 

,24  ins. 

x  36  ins. 

2,552.00 

'  27  ins. 

1,559.00 

24  ins. 

3,205.00 

21  ins. 

5,619.00 

18  ins. 

8,445.00 

15  ins. 

18,088.00 

12  ins. 

57,276.00 

6  ins. 

361.00 

Total   ...125,302.00 

laying  and  for  inspection.  In  alleys,  these 
struts  are  not  disturbed,  the  backfilling  being 
done  between  them  and  the  dirt  carefully 
rammed  underneath.  In  traffic  streets,  how- 
ever, it  is  sometimes  necessary  to  cut  these 
struts  out  entirely,  to  be  sure  that  the  ditch 
is  compactly  backfilled. 

At  the  present  time,  the  work  is  proceeding 
at  three  points  on  the  concrete  sewer  and  at 
six  places  on  the  laterals,  besides  incidentally 
on  inlets  and  manholes.  The  monthly  esti- 
mates vary  from  $25,000  to  $35,000.  The 
Fruin-Colnon  Contracting  Co.  are  the  con- 
tractors. 

SOUTH    HARLEM    JOINT    DISTRICT    SEWER — FIRST 
SECTION. 

This  sewer  was  let  in  two  contracts,  the 
first  consisting  of  about  6,500  ft.  of  16-ft. 
sewer  and  the  second  of  about  7,000  ft.  of  14 
and  12-ft.  sizes  The  first  contract  was  let 
to  the  Fruin-Colnon  Contracting  Co.,  at  an 


estimated  cost  of  $248,000,  or  about  $18  per 
lin.  ft. 

At  the  time  this  contract  was  let,  the  Har- 
lem Creek  Public  Sewer  had  not  been  com- 
pleted, and  as  it  was  necessary  to  work  in  sev- 
eral places  on  this  contract  and  no  outlet 
would  be  provided  at  any  of  them,  the  con- 
tractor chose  to  omit  temporarily  the  first  250 
ft.  of  sewer,  which  included  the  14-ft.  inlet 
into  the  Harlem  Creek  Public  Sewer,  two 
curves  and  a  creek  crossing,  and  started  at 
Sta.  2  +  50. 

This  excavation  was  handled  by  a  Potter 
machine  of  the  standard  type,  see  Fig.  6,  after 
the  surface  had  been  taken  out  by  teams  to  a 
depth  of  10  ft.  This  sewer  was  practically 
straight  from  Sta.  250  to  the  end  of  the  sec- 
tion assigned  to  the  machine,  about  2,200  ft., 
and  would  have  been  an  ideal  run  for  this 
type  of  excavator  but  for  the  fact  that  the 
width  of  the  ditch  made  the  supporting  and 
moving  of  this  machine  rather  expensive,  and 
the  bracing  and  stringers  for  the  machine  so 
far  covered  the  ditch  as  to  interfere  somewhat 
with  the  work  of  placing  reinforcement.  The 
work,  however,  was  very  well  managed  and 
was  done  at  a  small  cost  when  the  type  of 
plant  used  is  taken  into  consideration. 

Another  expensive  feature  of  this  portion 
of  the  work  was  the  creek  crossings,  of  which 
there  were  seven  in  the  2,200  ft.  constructed. 
At  each  of  these  points,  the  Potter  machine 
had  to  be  carried  on  a  high  cribbing  and  the 
diversion  or  flume  work  put  in  before  the 
sewer  could  be  constructed  across  the  old 
creek  bed.  It  was  an  easy  matter  to  handle 
the  dry  weather  flow  of  the  sewer  in  this  way 
but  it  was  out  of  the  question  to  put  in  a  suf- 
ficiently large  ditch  to  take  care  of  the  heavy 
storms.  As  a  result,  the  creek  broke  into  the 
sewer  during  very  heavy  rains  and  filled  not 
only  the  incompleted  trench  but  all  of  the 
sewer  that  had  been  constructed.  After  about 
800  ft.  of  the  sewer  was  in,  the  pumping  be- 
came very  heavy ;  the  last  time  three  days 
were  required  to  unwater  the  trench.  After 
this  occasion,  the  contractor  put  in  a  tight 
brick  bulkhead  immediately  behind  the  work 
under  construction,  leaving  the  remainder  of 
the  sewer  to  fill  up  with  water  and  saved  the 
necessity  of  pumping  out  this  length  after 
each  rain.  This  bulkhead  was  moved  ahead 
three  times  during  the  construction  of  this 
length. 

At  the  same  time  that  work  was  started  at 
Sta.  250,  another  opening  was  made  at  about 
Sta.  41.  At  this  point,  a  large  derrick  with 
bullwheel  was  erected  and  a  Wyoming  ex- 
cavator was  installed.  This  latter  machine  is 
a  type  of  self-loading  drag  scraper,  which  is 
said  to  have  been  designed  for  dry  or  sandy 
soils.  The  soil  at  Station  41  is  a  stiff  cla\ 
with  gravel  immediately  overlying  the  rock 
Several  springs  were  encountered  near  this 
point.  When  this  clay  was  dry,  the  machine 
was  unable  to  load  properly  and  when  wet. 
loaded  easily,  but  the  wet  mud  could  not  be 
dislodged  from  the  buckets.  After  a  trial  of 
several  weeks,  the  machine  was  temporarily 
put  out  of  commission,  the  work  of  taking 
out  the  surplus  being  done  by  teams,  but  re- 
cently the  Wyoming  machine  has  been  set  up 
again  at  another  point,  where  the  soil  is  a 
black  loam,  moderately  dry,  and  the  excava- 
ting by  it  is  probably  the  cheapest  at  any  point 
on  the  work.  The  best  week's  run  in  this  soil 
has  been  613  cu.  yds.  at  a  total  cost  of  ex- 
cavating, hauling  about  400  ft.  and  dumping 
of  $165.  equivalent  to  27  cts.  per  cu.  yd. 

The  rock  excavation  on  the  opening  at  the 
lower  end  has  averaged  about  7  ft.  for  the 
whole  distance.  The  drilling  for  this  work 
was  done  by  air  drills,  run  from  a  Curtis  com- 
pressor driven  by  a  Foos  gasoline  engine 
This  compressor  plant  was  moved  three  times 
during  the  progress  of  the  work,  the  longest 
air  line  used  being  about  800  ft.  From  two 
to  four  drills  were  in  operation  constantly 
These  were  of  the  Sullivan  and  Hartsoc  type 
and  were  capable  of  putting  down  a  7- ft.  hole 
in  ordinary  limestone  in  from  30  to  40  min 
utes. 

The  following  figures  give  the  average  data 
for  three  months'  work  on  the  rock  excava 
tion :    On  about  2,000  cu.  yds.  of  rock  work, 
the  drilling  amounted  to  about  3%  ft.  per 
cubic  vard.    The  rock  cut  varied  from  2  to 
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10  ft.,  average  about  7  ft.;  width  of  trench 
19  ft.  Powder  used  was  %  lb.  per  cubic  yard. 
"21/4  hours  of  labor  per  cu.  yd.  were  required 
for  sledging  and  loading,  M  hour  for  powder 
man;  drilling  about  6  lin.  ft.  per  hour  of  la- 
bor, or  %  labor  hour  per  cubic  yard  of  rock. 
Foreman  and  engineer  together,  %  hr.  labor ; 
total  about  'SVz  hours  of  labor  per  cu.  yd. 

From  Stas.  410U  to  4900  was  the  most  ex- 
pensive piece  of  work  on  this  sewer.  The 
depth  of  excavation  varied  from  20  to  40  ft., 
of  which  from  6  to  26  ft.  were  solid  rock. 
The  earth  excavation  in  the  deeper  cut, 
amounting  to  about  14  ft.,  was  taken  off  with 
teams;  however,  a  great  deal  of  it  was  so 
hard  that  it  had  to  be  blasted  before  it  could 
be  loaded.  The  rock  work  in  deep  cut  was 
carried  down  in  benches  about  10  ft.  long. 
Several  different  kinds  of  limestone  were  en- 
countered in  this  deep  cut,  but  most  of  it  was 
very  hard,  some  of  it  very  nearly  approaching 
a  granite.  The  amount  of  rock  removed  var- 
ied from  400  to  600  yds.  per  week.  This  was 
shot  fine  with  heavy  charges  of  dynamite  and 
loaded  by  shovelers  into  boxes,  which  were 
handled  by  the  derrick  previously  mentioned. 
Such  of  this  rock  as  was  clean  was  loaded 
from  the  derrick  directly  into  wagons  and 
carried  to  the  crusher  plant  shown  in  Fig.  7, 
from  which  it  was  returned  to  the  ditch  and 
used  in  concrete ;  a  large  portion  of  the  rock, 
however,  was  mixed  with  mud  from  seams  in 
the  excavation  and  this  was  used  for  backfill- 
ing. In  the  latter  case,  the  derrick  boxes 
were  dumped  into  wooden  hoppers  from  which 
the  material  was  taken  in  steel  cars  back 
along  the  edge  of  the  ditch  and  emptied  into 
the  trench.  In  this  deep  rock  cut,  the  av- 
erage progress  was  about  30  ft.  of  sewer  per 
week. 

This  sewer  was  built  in  30-ft.  lengths,  using 
Ransome  steel  centers.  In  many  cases,  the 
rock  was  under-cut  to  give  the  required  con- 
crete thickness,  the  width  of  the  trench  above 
the  arch  being  sometimes  as  much  as  2  ft. 
less  than  that  at  the  spring  line. 

After  leaving  this  heavy  rock  cut,  the  work 
was  in  shallow  cut  directly  in  the  old  creek 
bottom,  see  Fig.  8,  the  excavation  consisting 
of  about  4  ft.  of  mud  over  an  average  depth 
of  3  ft.  of  rock.  This  portion  of  the  sewer 
was  concreted  in  15-ft.  sections,  as  at  the  low- 
er job,  and  the  best  progress  made  was  7") 
ft.  per  week,  the  average  for  the  lower  job 
being  45  ft.  per  week. 

About  April  1st,  1911,  the  same  contractor 
having  been  awarded  the  Baden  Sewer  Dis- 
trict Number  One,  decided  to  push  the  South 
Harlem  work  as  fast  as  possible.  The  der- 
rick from  the  second  job  was  brought  back 
to  about  Sta.  33  and  a  new  opening  started 
at  that  point.  The  second  job  was  then  con- 
tinued with  the  Wyoming  excavator  and  a  ca- 
bleway,  and  another  cableway  was  installed 
at  about  Sta.  27. 

Later,  about  Sept.  1st,  the  small  gap  from 
Sta.  0  to  Sta.  250  was  started  with  a  derrick. 
This  gave  five  openings  on  the  contract,  all 
of  which  are  in  rock  work,  although  the  last 
600  ft.  of  sewer  which  are  about  to  be  started 
will  be  entirely  in  earth. 

The  total  amount  of  sewer  constructed  from 
Sept  1st,  1910,  to  Sept  1st,  1911,  was  about 
.''vino  ft.,  leaving  2,200  ft.  to  be  constructed. 
With  the  plant  now  on  hand,  it  seems  prob- 
able that  the  whole  contract  will  be  furnished 
by  Jan.  1st,  1912. 

SOUTH    HARLEM   JOINT  DISTRICT   SEWER — SECOND 
SECTION. 

Th«  first  600  ft.  of  the  second  section  were 
located  on  a  narrow  ridge  between  an  old 
quarry  and  the  Harlem  ("reck.  This  work  was 
started  in  about  Sept.,  1910,  and  before  fairly 
started,  a  series  of  rains  had  flooded  it  sev- 
eral times. 

The  excavation  for  the  first  200  ft.  was 
lal  en  i. ut  with  a  clam-shell  derrick,  using  the 
Owen  bucket,  but  at  the  end  of  this  distance, 
iIm  narrow  space  in  which  the  sewer  was  lo- 
cated did  not  permit  of  carrying  this  machine 
ahead  and  a  Lambert  cable  was  installed  to 
■  ovei  the  remainder  of  the  creek  bottom  work 
•|  he  i  lam  »h<  II  exi  avatoi  was  then  moved 
ahead  to  about  Station  II,  where  a  new  open 
ing  was  started,  the  excavator  taking  out  all 
the  dirt  to  the  subside  of  the  sewer. 


The  soil  in  the  first  600  ft.,  near  the  creek 
bottom  wr.s  a  wet,  black  mud.  and  for  about 
400  fc.  of  it,  a  very  shallow  cut  in  rock  was 
necessary.  Here  again,  as  or.  the  first  con- 
tract, it  was  impossible  to  protect  the  work 
from  heavy  rains  and  the  creek,  and  on  four 
different  occasions,  the  whole  of  the  completed 
sewer  and  the  trench  ahead  were  filled  with 
muddy  water  from  the  Harlem  Creek.  After 
the  third  flood,  the  deposit  in  the  completed 
sewer  was  so  deep  that  it  was  found  imprac- 
ticable to  attempt  to  clean  it  and  a  brick  dam 
was  put  in  to  keep  the  mud  and  water  from 
coming  ahead;  a  gasoline-driven  centrifugal 
pump  was  installed  immediately  in  front  of 
the  dam  to  handle  whatever  seep  water  came 
into  the  ditch. 

The  mixer  for  this  section  was  a  17-ft.  Chi- 
cago Cube,  which  was  set  under  the  forward 
end  of  the  cable,  about  SO  ft.  out  of  the 
creek  bottom.  All  the  concrete  for  this  length 
was  mixed  at  this  point  and  loaded  directly 
into  the  cable  buckets,  which  could  be  placed 
immediately  under  the  spout.  This  mixer  was 
set  down  in  a  pit  so  that  the  wheelbarrow 
runs  for  loading  it  need  only  be  elevated 
about  3  ft.  above  the  ground. 

While  it  was  almost  impossible  to  hold  the. 
sides  of  the  excavation  in  the  first  stretch,  at 
Station  14  where  the  clam-shell  started,  al- 
most no  bracing  was  required.  This  clam- 
shell worked  from  Stas.  14  to  about  20.  in  an 
average  cut  of  25  ft.  All  of  this  was  stiff 
clay,  and  the  only  bracing  used  was  a  tier  of 
plank  about  every  6  ft.  vertically.  The  clay 
was  taken  out  in  from  2  to  3  benches,  the 
first  being  about  10  ft.  deep,  the  second  10 
to  18  ft.  and  the  third  down  to  subgrade  of 
the  sewer.  The  average  excavation  per  week 
was  about  500  cu.  yds.  The  labor,  force  em- 
ployed consisted  usually  of  an  engineer,  fore- 
man. 4  laborers  pushing  cars,  and  6  laborers 
bracing  and  trimming  the  ditch.  About  %  of 
the  excavation  was  loaded  into  wagons  and 
the  other  %  was  loaded  into  cars,  pushed  by 
band  back  along  the  ditch  and  used  for  back- 
filling. 

The  cost  of  this  work  compared  very  fa- 
vorably with  that  of  the  Wyoming  excavator, 
and  when  it  is  taken  into  account  that  the 
clam-shell  excavated  the  entire  depth  while 
the  Wyoming  only  took  off  the  surface,  the 
comparison  is  very  much  in  favor  of  the  first 
machine. 

The  third  opening  on  the  contract  was  start- 
ed at  about  Station  2900,  the  beginning  of  the 
12-ft.  section.  From  about  Stations  2900  to 
3300,  a  considerable  depth  of  rock  was  en- 
countered, the  heaviest  cut  being  16  ft.,  near 
the  middle  of  the  section. 

The  contractor  started  work  at  the  begin- 
ning of  the  12-ft.  sewer  using  ordinary  quarry 
methods  and  taking  out  the  stone  in  building 
sizes  in  wagon  to  boxes.  The  progress  by  this 
method  was  very  slow,  but  the  contractor  was 
able  to  sell  the  building  stone  for  about  enough 
to  pay  the  total  expense  of  excavating.  Only 
420  ft.  of  sewer  have  been  completed  in  sev- 
en months  at  this  point. 

At  about  Station  35,  another  clam-shell  ex- 
cavator was  installed.  From  Stations  35  to 
about  "in  llic  trench  is  in  the  property  of  the 
Hydraulic  Press  Brick  Co.  The  ground  here 
is  entirely  open,  unused,  and  no  traffic  of  any 
kind  to  impede  the  work.  The  clam-shell  ex- 
cavator took  out  to  the  subgrade  of  the  sewer 
and  piled  all  excavation  to  one  side  of  the 
trench.  This  avoided  any  machinery  lor  back- 
filling and  hauling  away  the  surplus.  When 
the  total  stretch  has  been  completed,  the  same 
machine  will  refill  the  ditch  and  spread  the 
remainder  in  the  low  ground. 

The  first  400  ft.  at  this  opening  were  in  the 
old  creek  bottom  with  banks  so  soft  that  at 
(be  lubgrade  it  was  necessary  to  take  out  a 
small  portion  and  immediately  fill  it  with  con- 
crete, to  keep  the  earth  from  running  in  un- 
der the  boards. 

After  ibis  section,  stiff  clay  was  again  cn- 
countered,  and  the  contract"!  put  on  another 
clam-shell  excavator  to  take  off  the  first  12 
or  15  ft  ,  while  the  first  machine  continued 
the  excavation  to  subgrade. 

At  the  end  of  this  stretch,  the  sewer  crosses 
Union  Ave.,  which  is  the  principal  north  and 
south  street   in  tin  i  disti  i>  t.     When  the  sec- 


ond excavator  was  within  200  ft.  of  Union 
Ave.,  excavation  by  it  was  continued  to  sub- 
grade  and  a  new  opening  on  the  sewer  was 
started.  This  machine  continued  to  take  out 
the  total  excavation  up  to  the  center  of  Union 
Ave.,  one  of  the  street  car  tracks  having  been 
removed  to  give  room.  When  the  sewer  had 
been  built  to  the  center  of  the  street,  the  ex- 
cavator backfilled  a  width  along  the  east  line 
and  a  temporary  street  car  track  and  roadway 
were  laid  on  this.  The  remaining  street  car 
track  was  then  removed  and  the  same  ma- 
chine continued  the  work  across  the  street, 
see  Fig.  9. 

About  400  ft.  west  of  Union  Ave.,  another 
opening  had  previously  been  started  with  a 
Potter  machine.  This  ditch  was  about  5  ft. 
narrower  than  the  one  on  which  the  Potter 
machine  had  been  used  on  the  first  contract 
and  a  great  deal  less  bracing  was  required. 
The  difference  is  so  marked  that  the  machine 
in  this  instance  may  be  said  to  have  worked 
to  considerable  advantage.  No  rock  was  en- 
countered in  this  section  until  within  150  ft. 
of  the  end,  and  this  portion  being  also  on  a 
small  curve,  the  Potter  machine  was  taken 
out,  to  be  used  on  a  brick  sewer  also  a  part 
of  this  contract,  and  the  remainder  of  the 
work  was  handled  by  a  derrick. 

The  contractors  for  this  section  are  the 
Bambrick  Bros.  Construction  Co. 

EXCAVATING  MACHINES. 

The  large  amount  of  sewer  work  now  in 
progress  has  made  it  very  difficult  to  obtain  a 
sufficient  labor  force  properly  to  prosecute  the 
work.  In  attempting  to  reduce  the  amount 
of  labor  required,  the  sewer  contractors  have 
tried  several  machines  or  combinations  of  ma- 
chinery which  had  not  formerly  been  used  on 
this  class  of  work  in  St.  Louis. 

Of  these,  the  clam-shell  derrick  has  proved 
to  be  by  far  the  most  efficient  and  reliable  for 
all  ordinary  work.  This  type  was  first  used 
by  Mr.  George  G.  Prendergast  on  the  Glaise 
Creek  Sewer.  It  consists  of  a  heavy  timber 
base  on  wheels  with  a  low  A-frame  and  stiff 
legs.  The  boom  is  usually  50-ft.  length.  A 
3-drum  engine  is  used  for  boom,  fall  and 
closing  lines  and  a  small  Dake  engine  for 
the  swinging  gear.  The  Owen  bucket  is  used 
on  all  machines.  This  excavator  requires  an 
engineer,  foreman,  signal  man,  bottom  man, 
and  bracing  gang  when  making  a  trench  with 
vertical  sides,  but  can  be  used  to  best  advan- 
tage with  only  the  engine  crew  by  cutting 
sloping  sides. 

It  has  generally  been  used  where  the  whole 
excavation  can  be  piled  alongside  and  later 
refilled  with  the  same  or  another  machine  of 
the  same  type.  For  this  kind  of  work,  the 
machine  has  handled  an  average  of  900  cu. 
yds.  per  week.  It  has  also  done  good  work 
in  close  quarters,  as  on  the  South  Harlem 
Joint  District  Sewer — Second  Section,  where 
it  was  used  for  loading  wagons  and  small 
cars. 

Steam  drag  scrapers  have  also  been  used 
to  take  out  the  surplus  excavation.  The  work 
of  the  Heffron  and  Wyoming  machines  has 
already  been  described. 

A  great  deal  of  the  top  excavation  as  sur- 
plus has  also  been  removed  with  teams  at  a 
cost  little  above  that  with  the  scrapers.  With 
either  teams  or  steam  scrapers,  however,  the 
lower  part  of  the  excavation  has  been  taken 
out  by  shovelers.  Cableways  are  generally 
used  for  hoisting  and  backfilling  this  material, 
and  have  been  worked  to  great  advantage  in 
handling  bracing,  reinforcement  and  also  con- 
crete. 

Potter  machines  have  been  used  on  three 
contracts  but  have  not  proved  as  useful  as 
the  cables  where  the  width  of  ditch  was  over 
15  ft.  In  deep  cuts  or  where  heavy  rock  work 
is  done  and  the  rate  of  progress  is  slow,  stiff- 
leg  derricks,  both  with  and  without  swinging 
gear,  have  done  efficient  work. 

The  Prendergast  plant  on  the  Glaise  Creel 
Sewer,  mentioned  above,  is  the  most  unusual 
combination  of  machines  ever  used  on  St. 
Louis  sewer  work.  The  plan  includes  three 
clam  shell  derrick's,  a  special  double  pile  driver 
and  attending  derrick  and  the  "Blackburn" 
pile  puller. 

The  layout  can  best  be  explained  by  refer- 
ence to  big    10.    In  the  background  is  shown 
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clam-shell  which  takes  out  the  first  stage  of 
ccavation,  8  to  15  ft.  The  excavated  mate- 
al  is  loaded  on  the  wagons  or  piled  for 
ickfilling  at  the  right. 

Following  this  machine  comes  the  double 
le  driver  and  derrick.  The  pile  driver  is 
lilt  on  one  frame  with  the  two  pair  of 
lides  spaced  to  come  directly  over  the  two 
>ws  of  piles.  Only  one  steam  hammer  is 
;ed  and  this  the  derrick  transfers  from  side 
'  side  as  needed.  This  derrick  also  takes 
le  steel  sheet  piles  from  the  car  shown  at 
ie  extreme  right  and  places  them  in  the 
ads. 

After  the  pile  driving  the  second  clam-shell 
mtinues  the  excavation  to  the  subgrade  of 
e  sewer,  the  waling  and  bracing  being  set 
;  the  work  proceeds. 

Behind  the  plane  of  the  picture  in  Fig.  10 
a  third  clamshell.    This  machine  first  back- 


fills over  the  finished  arch  up  to  the  level  of 
the  top  of  the  piles.  When  this  has  been 
done  for  a  length  of  30  to  60  ft.  along  the 
sewer  the  clam-shell  bucket  is  detached  and 
the  lines  are  attached  to  the  pile  puller.  This 
pile  puller  is  the  invention  of  Mr.  R.  J.  Black- 
burn, General  Superintendent  for  Mr.  Pren- 
dergast,  and  has  been  patented  by  Messrs. 
Blackburn. &  Prendergast.  The  operation  of 
the  machine  is  shown  in  Fig.  11,  The  fall 
line  of  the  derrick  is  attached  to  the  top  of 
the  tripod  which  the  closing  line  passes  around 
the  special  blocks.  In  Fig.  11  the  pile,  a  20- 
ft.  United  States,  is  being  pulled  up  half  way, 
that  is,  to  the  top  of  the  tripod,  by  a  strain 
on  the  closing  line.  This  leaves  10  ft.  of  the 
pile  in  the  fresh  fill,  and  the  pile  and  tripod 
are  then  raised  with  the  fall  line.  The  closing 
line  is  then  slacked  off  until  the  weight  of 
the  pile  has  separated  the  blocks  after  which 


the  derrick  deposits  the  pile  in  a  car  for  de- 
livery to  the  pile  drivers  in  front. 

With  this  rig  an  average  of  30  twenty-foot 
piles  are  pulled  an  hour.  The  labor  force  con- 
sists of  3  men  and  the  derrick  crew.  The 
driver  has  a  capacity  of  about  50  piles  a  day. 

The  concrete  plant  is  located  to  the  right 
of  the  picture  (Fig.  10).  The  concrete  is 
conveyed  in  cars  on  a  gravity  track  to  the 
portable  bridges  from  which  it  is  spouted  di- 
rectly into  place.  Ransome  steel  centers  are 
used  for  the  arches,  which  are  15  and  13-ft. 
elliptical  sections. 

The  rate  of  progress  has  been  between  350 
and  425  ft.  of  sewer  a  month  in  cuts  varying 
in  depth  from  20  to  40  ft.  As  may  be  noted 
from  the  photograph  only  a  small  force  is  re- 
quired to  operate  the  plant  and  place  rein- 
forcement and  concrete. 
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rrigation  by  Pumping,  with  Particu- 
lar Reference  to  Utilizing  Power 
from  Canal  Drops.* 

In  the  development  of  an  irrigated  country, 
e  lands  first  irrigated  are  naturally  those 
hich  can  be  reached  by  gravity  ditches ;  as 
ese  become  settled  and  land  values  increase 
ere  comes  a  point  where  it  pays  to  pump 
ater  onto  lands  lying  too  high  to  be  reached 
r  gravity  flow.  In  irrigation  by  pumping, 
e  efficiency  of  the  use  of  water  takes  on 
i  added  importance,  for  pumping  is  expen- 
ve,  and  the  higher  the  irrigation  duty  ob- 
ined  from  a  unit  of  water,  the  more  land 
m  be  irrigated  with  a  plant  of  given  ca- 
icity  and  with  a  given  power  consumption. 
As  an  instance  of  duty  under  a  pumping 
'stem  may  be  mentioned  a  certain  large  dis- 
ict  in  the  interior  of  Washington,  for 
hich  experts  have  concluded  a  rate  of 
ater  pumped  of  0.007  cu.  ft.  per  sec- 
id  per  acre,  or  143  acres  per  sec- 
ld-foot,  to  be  a  reasonable  amount.  If  10 
:r  cent  of  this  be  lost  by  seepage  and  evap- 
■ation,  the  rate  of  application  at  the  land  be- 
imes  0.0063  sec.-ft.  per  acre,  4.5  acre-ins. 
;r  month,  or  158.7  acres  per  sec-ft.  But  of 
mrse  what  is  a  fair  allowance  under  some 
mditions  of  soil  and  drainage  may  be  a 
reat  excess  in  others. 

The  next  consideration  when  seeking  pump  - 
ig  economy  is  to  reduce  the  unit  cost  of 
jwer  as  low  as  possible.  This  is  attained  by 
>ing  apparatus  of  high  efficiency,  or  by  using 
leap  sources  of  power,  or  both.  Falling  wa- 
:r,  in  modern  times  as  of  old,  furnishes  a 
ighly   appreciated   source   of  power.  Quite 

number  of  water  power  developments  for 
rigation  pumping  have  been  made  or  project 
I  both  on  large  and  small  scales. 

As  examples  of  the  large  ones  may  be  men- 
on,  in  California  the  extensive  system  oi 
ie  Mt.  Whitney  Power  Co.,  comprising  four 
3wer  stations,  on  the  Kaweah  and  Tule  Riv- 
rs  which  flow  from  the  Sierras  into  the  San 
aaquin  Valley,  and  a  steam  auxiliary  gen- 
rating  plant;  the  total  capacity  of  these  plants 
i  8,850  kilowatts,  which  is  conveyed  by  a 
etwork  of  transmission  lines  and  utilized 
liefly  in  pumping  water  by  plants  scattered 
iroughout  the  valley,  the  area  watered  at 
resent  being  about  18,000  acres. 

In  Idaho  the  power  development  at  the  di- 
ersion  dam  of  the  Minidoka  project  on  the 
nake  River,  the  total  capacity  being  divided 
lto  five  generating  units  of  1,200  k.w.  each, 
ie  irregular  area  under  the  pumping  system 
eing  49,900  acres. 

In  Washington  a  fraction  of  the  90,000  h.p. 
vailable  on  the  great  Columbia  River  at 
'riest  Rapids  has  been  developed  by  the  Han- 
ord  Irrigation  &  Power  Co.,  and  utilized  for 
limping  water  from  a  different  point  on  the 
ame  river  to  about  16,000  acres  of  land  on 
ie  plateau  above  the  river.    This  is  an  in- 

•Extract  from  an  article  by  H.  J.  Kennedy  in 
he  "Purdue  Engineering  Review"  for  1911. 


teresting  example  of  private  enterprise  going 
into  a  region  which  was  nothing  but  a  vast 
treeless  desert  with  a  big  river  flowing 
through  its  midst  and  no  population  to  speak 
of;  putting  the  forces  of  nature  to  work  and 
developing  a  new  country  out  of  the  desert. 
It  is  still  new  and  some  particulars  may 
well  be  included  here. 

iOOr 


ment  of  9,800  h.p.,  with  a  minimum  head  of 
18  ft.  The  maximum  head  reached,  at  high 
water,  is  27  ft.  The  power  house  is  of  re- 
inforced concrete,  and  has  had  installed  in  it 
two  generating  units,  consisting  of  vertical- 
shaft  turbins  direct-connected  to  generators 
on  the  floor  above.  Each  of  the  two  shafts 
carries  three  turbine  runners ;   the  speed  at 
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Fig.  1 — Curves  Showing  Relations  Between  Height  of  Lift,  Quantity  of  Water  Pumped 
by  a  Given  Horsepower,  Quantity  of  Water  to  Irrigate  a  Given  Area,  and  Number 
of  Acres  Irrigated. 


The  Ilauford  Pozver  and  Pumping  De- 
velopment.— The  property  has  recently  been 
taken  over  by  the  American  Power  &  Light 
Co.,  but  is  still  best  known  locally  as  the 
Hanford  plant.  The  firs.t  generating  unit  was 
installed  in  1909  and  the  second  in  1910. 

The  Priest  Rapids  power  station  was  de- 
signed for  a  present  capacity  of  2,600  h.p.,  but 
provision  was  made  for  an  ultimate  develop- 


18  ft.  head  is  150  r.p.m.  Each  of  the  gen- 
erators is  a  900  k.w.,  three-phase,  60-cycle, 
2,300-volt,  revolving-field  alternator.  There  is 
an  exciter  driven  by  a  separate  turbine,  and 
another  driven  by  an  induction  motor.  The 
potential  is  stepped  up  by  oil-filled,  water- 
cooled  transformers  to  22,000  volts  for  the 
transmission  line,  which  is  16.3  miles  long, 
and  which  delivers  the  current  to  the  pumping 
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station  at  Coyote  Rapids  further  down  the 
river. 

The  pumping  station  is  of  similar  construc- 
tion to  the  power  station,  and  has  room  for 
four  pumping  units,  two  of  which  are  at  pres- 
ent installed.  Like  the  generating  units,  these 
are  vertical-shaft  direct-connected,  the  in- 
duction motors  being  on  the  upper  floor  and 
the  centrifugal  pumps  down  below.  Each  mo- 
tor is  450  h.p.,  three-phase,  60-cycle,  2,200- 
volt,  175  r.p.m.,  the  line  potential  being  stepped 
down  by  transformers  similar  to  those  in  the 
power  station ;  half-voltage  taps  are  pro- 
vided for  starting  the  motors. 

Each  pump  is  a  single-stage,  vertical-shaft, 
single-suction,  enclosed-runner,  centrifugal 
pump,  designed  for  62.5  sec-ft.  capacity  against 
a  total  head  of  50  ft,  with  30-in.  suction  con- 
nection and  30-in.  discharge.  The  water  from 
the  two  pumps  enters  a  single  delivery  pipe 
of  66  ins.  diameter,  discharging  into  a  cement- 
lined  basin  at  the  head  of  the  main  canal. 
The  Allis-Chalmers  Co.,  who  built  and  in- 
stalled the  machinery  and  apparatus  in  these 
plants,  guaranteed  the  pumps  to  have  an  effi- 
ciency of  65  per  cent. 

Utilisation  of  the  Power  at  Drops  in 
Laterals. — The  use  of  water-power  for 
pumping  is  not,  however,  dependent  upon  the 
presence  of  big  rivers  and  waterfalls  where 
thousands  of  kilowatts  run  to  waste.  An  ex- 
tensive irrigation  system  may  be  run  through 
a  country  in  which  the  land  is  generally  quite 
flat,  but  where,  nevertheless,  the  topography 
is  broken  in  some  places ;  or  it  may  be  in  a 
region  abounding  in  steep  places.  In  either 
case  there  will  be  points  where  the  most  di- 
rect location  of  canal  or  lateral  will  give  a 
grade  too  steep  for  an  earthen  ditch,  because 
of  the  erosion  of  the  banks  from  the  swiftly- 
flowing  water.  This  necessitates  the  use  of 
drops.  Sometimes  a  drop  is  in  principle  just 
like  a  timber  or  concrete  dam;  sometimes  it 
is  a  conduit,  open  or  closed,  or  merely  a  stream 
or  waterfall  down  a  rocky  hillside-  in  any 
case  there  is  a  quantity  of  water  falling  s  cer- 
tain height  in  a  reasonably  short  horizontal 
distance,  constituting  a  water-power.  With 
power  going  to  waste  in  the  system  this  way, 
and  with  areas  of  high  land  which  could  be 
irrigated  by  pumping,  it  is  natural  to  study 
whether  it  will  pay  to  make  the  necessary  out- 
lay and  use  the  source  to  fill  the  need. 

An  example  from  actual  practice  will  illus- 
trate this  kind  of  problem.  Consider  two 
drops  in  different  laterals,  situated  a  few 
miles  apart;  the  former  can  be  called  A  and 
the  latter  B.  At  drop  A  the  water  flows 
first  through  a  wooden  trough,  then  over  the 
rocks  where  the  surface  soil  has  been  eroded ; 
total  fall  75  ft.  in  a  horizontal  distance  of  460 
ft.  At  drop  B  there  is  four  times  as  much 
water,  but  only  about  21  ft.  fall.  Drop  A  is 
a  natural  one,  drop  B  is  entirely  artificial, 
the  deep  excavation  forming  a  channel  which 
for  a  long  distance  has  no  outlets  and  lies 
much  below  the  level  of  the  surrounding 
country.  There  are  thousands  of  acres  of 
dry  land  in  the  vicinitv,  higher  than  the  main 
canal,  having  good  volcanic  ash  soil,  and  need- 
ing only  water  to  become  valuable  agricul 
tural  land.  The  main  canal  carries  plenty  of 
water.  Now  having  power,  water  and  dry 
land,  what  can  best  be  done. 

We  get  up  a  preliminary  design  consisting 
,f  the  following  elements:  A  hydro-electric 
power  plant  at  drop  A ;  an  electrical  trans- 
mission line  from  there  to  drop  B ;  hydraulic 
power  development  at  drop  B  ;  pumps  at  drop 
fi  driven  by  the  transmitted  electric  power 
and  by  the  hydraulic  turbine.  On  the  way 
over  the  transmission  line  is  tapped  to  sup- 
ply power  to  a  pumping  plant  for  an  isolated 
nigh  tract. 

The  electric  power  plant  to  be  located  at  the 
foot  of  drop  A  would  contain  a  turbine  di 
rei  I  <  on  neeted    to  a   three-phase  alternating 

urn  nt  generator.  <  'oncrcto  headworks  at  the 
top  "f  the  drop  and  a  steel  penstock  would 

,<  provided  to  convey  the  water  to  the  tur 
i,m.       A    l.y  |>a'      imi.l    also   be   provided  t" 

npplv  lands  below  the  drop  in  case  the  tur 
bine  is  shut  off. 

The  current  ran    be    transmuted  tins  dis 

tanec  vritfioul  itep-up  transformers,  making 

i be  generator  potential  2,:i<>0  volts      At  drop 


B  we  can  utilize  the  current  in  an  induction 
motor  at  the  line  potential. 

Starting  with  the  horse-power  available 
from  the  drops,  and  figuring  the  thing  out 
step  by  step,  allowing  for  the  various  hy- 
draulic, mechanical  and  electrical  losses,  we 
come  to  the  problem  of  determining  the  proper 
combination  of  height  of  lift  and  quantity  of 
water  pumped  to  make  use  of  the  power  to 
the  best  advantage.  There  are  in  the  prob- 
lem several  varying  elements,  as  follows : 

(a)  Area  of  land  between  any  selected 
contour  line  and  the  canal  from  which  the 
water  will  be  pumped. 

(b)  Quantity  of  water  which  can  be  pumped 
by  the  given  horse-power  to  any  selected 
height  of  lift. 

(c)  Number  of  acres  which  can  be  irri- 


by  the  duty,  or  number  of  acres  per  second- 
foot,  in  this  case  assumed  at  143.  It  will, 
therefore,  also  be  a  hyperbola  and  will  show 
acres  as  abscissas. 

Finally,  the  different  values  of  ''water 
pumped,"  as  shown  on  the  horizontal  scale, 
are  multiplied  by  the  constant  duty  (143), 
giving  number  of  acres  corresponding  to  each 
quantity  pumped,  at  the  given  duty,  and  the 
resulting  straight  line  D  is  drawn,  acres  be- 
ing in  this  case  read  as  ordinates,  since  the 
abscissas  have  already  been  used  for  quantity 
of  water. 

A  and  C  intersect  at  a  lift  of  60.5  ft.,  and 
an  acreage,  read  on  the  horizontal  scale,  of 
3,250.  The  corresponding  quantity  pumped  is 
found  by  running  horizontally  along  the  60.5 
ft.  level  to  curve  B,  as  indicated  by  the  dotted 


Fig.  2 — Design  for  Pumping  Plant  at  a  Canal  Drop. 


gated  by  the  given  horse-power  at  a  given 
rate  of  duty,  for  any  selected  lift. 

(d)  Number  of  acres  which  can  be  irri- 
gated by  any  selected  quantity  at  the  given 
duty. 

The  writer  has  applied  with  very  satisfac- 
tory results  a  graphical  method  of  solution 
previously  used  in  this  class  of  problem  by 
Mr.  E.  A.  Moritz,  C.  E.  Figure  1  is  a  dia- 
gram for  the  simplest  possible  case,  viz.,  a 
single  lift  and  single  district  irrigated.  Tak- 
ing the  total  brake  horse-power  available  at 
the  site  of  the  pumping  station,  and  allowing 
a  certain  percentage  for  losses  in  pumps  and 
delivery  line,  we  get,  say  156  net  horse-power 
in  water  pumped,  equal  quantity  pumped,  in 
second-feet,  multiplied  by  height  of  lift  in 
feet  and  divided  by  8.8,  practically. 

From  a  topographical  map  of  the  land  above 
the  canal,  we  obtain  the  areas  between  the 
various  contour  lines  (which  may  be  selected 
for  discharge  elevations)  and  the  canal,  by 
measurement  with  a  planimeter,  and  plot  them 
as  a  curve,  in  which  the  abscissae  represent 
acres  and  the  ordinates  represent  height  of 
lift,  or  difference  of  elevation  between  outlet 
contour  and  main  canal,  on  line  of  proposed 
discbarge  pipe.  In  this  case  the  slope  of  the 
land  averaged  up  so  nearly  uniform  that  the 
portion  of  the  curve  plotted  is  shown  as  a 
Straight  line,  marked  ./. 

Curve  fl  is  also  plotted  with  reference  to 
lift  on  the  vcrticale  scale,  but  its  abscissas  rep- 
resent the  quantity  of  water  which  can  be 
pumped  al  various  lifis,  .is  obtained  from  the 
Foregoing  equation.  It  is  obvious  that  the 
Curve  will  be  .in  equilateral  hyperbola 

A  third  curve,  marked  ( '.  is  plotted  with 
reference  to  lids;   it-  is  derived    from    l<  by 

multiplying  the  quantity  pumped  al  any  lift 


line,  which  intersects  B  at  value  22.8  cu.  ft. 
per  second.  If  now  the  dotted  line  be  fol- 
lowed vertically  downward  to  intersection 
with  line  D,  we  read  on  the  vertical  scale 
the  acreage  irrigable  by  this  quantity,  3,250 
acres,  checking  with  the  value  read  at  the  first 
intersection  and  demonstrating  the  accuracy 
of  the  work. 

This  diagram  may  become  quite  complicated 
if  plans  for  using  two  or  more  lifts  be  con- 
sidered, necessitating  division  of  the  horse- 
power into  units  and  plotting  separate  curves 
B  and  C  for  each  unit ;  and  if  different  values 
of  water  duty  be  considered,  the  number  of 
curves  C  and  D  plotted  will  be  multiplied 
by  the  number  of  duty  values  considered.  In 
such  a  case  one  would  use  a  color  scheme 
The  principle  is  sufficiently  illustrated  by  the 
simple  case  chosen,  without  going  into  such 
complications,  and  it  is  evident  that  a  great 
deal  of  figuring  can  be  saved  as  compared 
with  a  cut-and-trv  method  of  solution. 

Having  ascertained  from  the  diagram  the 
height  of  lift,  computations  can  be  made  as  to 
quantity  pumped  per  unit,  proper  sizes  of  pipe, 
etc.,  and  the  selection  of  types,  sizes  and 
speeds  of  motor,  pumps  and  turbine  best 
adapted  to  the  work  and  to  each  other  is  made. 
Making  general  plans  for  the  sotting  and 
housing  of  the  machinery,  and  an  estimate  of 
construction  cost  of  the  different  plants  with 
their  machinery,  the  transmission  line,  pipe 
lines  and  water  distribution  systems,  and  di- 
viding bv  tbe  number  of  irrigable  acres,  will 
give  tbe  charge  per  acre  for  first  cost  :  the  esti- 
mated cost  of  operation  is  divided  in  like 
manner.  Statistics  as  lo  crop  values  and  net 
profits  per  acre  from  similar  lands  already 
under  cultivation  in  tbe  neighborhood,  will 
permit  a  comparison  of  the  cost  of  tbe  prO- 
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posed  improvement  with  the  ability  of  farm- 
ers to  stand  the  cost. 

A  preliminary  design  made  by  the  writer 
for  a  pumping  plant  operated  by  hydraulic 
and  electric  power,  is  shown  by  Fig.  2.  In 
this  design  the  aim  was  substantial  construc- 
tion, with  small  maintenance  cost,  together 
with  convenience  and  accessibility.  It  pro- 
vides for  concrete  headworks  and  flash-board 
supports  on  the  main  canal,  the  cross-section 
of  which  is  reduced  as  it  passes  the  branch 
canal,  at  the  head  of  which  the  plant  could 
be  located.  The  water  goes  through  the  trash 
racks,  through  the  forebay  (above  which  is 
to  be  carried  a  road  which  parallels  the  main 
canal),  and  through  the  head-gates  to  the 
various  pipes.    There  are  two  gates  supplying 


the  turbine  penstock;  one  gate  supplying  by- 
pass, feeding  water  to  the  branch  canal  if 
turbine  is  not  discharging  the  necessary 
amount;  and  one  gate  supplying  the  pumps. 

The  turbine  speed  at  the  given  head  is  so 
low  as  to  require  either  very  large  pump  im- 
peller, or  a  multi-stage  pump,  to  raise  the 
water  to  the  proper  height.  The  motor- 
driven  pump,  however,  can  be  a  single-stage, 
because  of  the  ample  speed  of  the  motor. 
Aside  from  other  advantages,  the  centrifugal 
type  of  pump  is  particularly  adapted  to  this 
service,  because  of  the  large  amount  of  silt 
carried  by  the  water  in  this  canal. 

In  case  of  accident  to  the  electric  supply 
or  apparatus,  the  turbine  would  be  the  sole 
motive  power.    The  emergency  belt  connec- 


tion shown  makes  it  possible  in  such  an  event, 
to  use  either  pump  and  shut  off  the  other  for 
repairs  or  other  necessary  attention.  When 
not  in  use,  the  belt  and  shafting  do  not  waste 
any  power  in  friction  as  provision  is  made 
for  disconnecting  them  at  the  couplings. 

As  a  considerable  portion  of  the  excavation 
at  the  site  is  already  made,  the  excavation 
cost  for  this  plant  would  not  be  as  great  as 
might  appear  from  the  drawing. 

Greater  compactness  of  the  plant  might  be 
attained,  at  the  sacrifice  of  certain  features 
which  it  was  desired  to  embody  in  this  de- 
sign. It  should  also  be  borne  in  mind  that 
this  does  not  represent  a  final,  perfected  de 
sign,  but  is  merely  a  preliminary  plan. 
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The  Steel  Arch  Bridge  Over  the  St. 
Croix  River;  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  Ry. 

Contributed  by  Pierce  P.  Furber,  Assistant  En- 
gineer to  C.  A.  P.  Turner,  Consulting  Bridge 
Engineer  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Ry. 

In  June,  1911,  the  construction  of  a  new 
bridge,  Fig.  1,  over  the  St.  Croix  River  about 
six  miles  above  Stillwater  was  completed  for 
the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Ry.  This  bridge  is  the  most  important  part 
of  reconstruction  work  undertaken  by  the  Soo 


treme  high  water,  the  valley  is  submerged  for 
its  full  width  of  about  1,800  ft.  Borings  in- 
dicated that  the  rock  which  outcropped  on  the 
face  of  the  bluffs  dipped  under  the  bed  of 
the  river  to  a  depth  of  about  130  ft.  The  rock 
surface  is  overlaid  with  gravel  and  sand,  in- 
terspersed with  fine  silt.  Economy  dictated 
the  use  of  piles  for  foundations  which  were 
a  very  important  consideration  in  the  deter- 
mination of  the  type  of  bridge  to  be  built. 

The  profile  showed  base  of  rail  at  an  eleva- 
tion of  practically  185  ft.  above  ordinary  water. 
Several  types  of  bridge  were  considered  for 
the  crossing.  Concrete  arches,  steel  arches, 
steel  trestle,  and  steel  trusses  were  studied. 


arches  and  also  for  the  trestle  posts  were 
founded  on  solid  sand  rock. 

Concrete  plants  were  constructed  at  each 
end  of  the  bridge.  A  timber  trestle  built  a 
few  feet  up-stream  from  the  piers,  and  sev 
eral  feet  higher  than  their  tops  carried  a  track 
upon  which  half -yard  cars  were  operated  to 
deliver  material  to  the  piers.  At  the  west 
end  concrete  was  ferried  over  the  main  chan- 
nel on  a  cableway,  and  then  deposited  in  the 
cars.  A  chute  delivered  concrete  to  a  hopner 
at  the  east  end,  and  the  hopper  dumped  into 
the  car. 

It  is  in  the  superstructure  that  this  bridge 
presents  features  which  are  out  of  the  ordi- 


Fig.  1 — General  View  of  St.  Croix  River  Bridge,   Minneapolis,  St.  Paul   &  Sault  Ste.   Marie  Railway. 


Line  upon  securing  control  of  the  Wisconsin 
Central  Railway  in  April,  1909.  This  line  is 
now  known  as  the  Chicago  Division.  Several 
cutoffs  were  planned  between  Chicago  and 
Minneapolis,  the  new  bridge  being  included 
in  what  is  known  as  the  New  Richmond  cut- 
off. Grade  and  curvature  reductions  were  the 
primary  objects  of  the  work,  although  the 
length  of  the  line  has  been  materially  lessened 
by  the  revisions.  The  Wisconsin  Central 
crossed  the  St.  Croix  upon  a  bridge  built 
about  25  years  ago,  located  five  miles  above 
Stillwater,  Minn.  This  bridge  was  found  up- 
on investigation  by  the  Soo  Line  engineers 
to  be  too  light  for  the  present  traffic.  The 
new  line  between  Withrow  Junction  and  New 
Richmond,  Wis.,  was  located  about  a  mile 
up-stream  from  the  old  bridge,  calling  for  a 
new  bridge  over  the  river.  The  new  line  has 
no  curve  greater  than  1°  30',  while  the  old 
road  had  curves  up  to  6°.  A  total  of  1,223 
degrees  of  curvature  was  eliminated  on  this 
cutoff  in  the  17.73  miles.  Grades  were  re- 
duced from  a  maximum  of  1.3  per  cent  to 
0.5  per  cent. 

The  new  bridge  is  a  single  track  structure, 
consisting  of  five  three-hinged  arch  spans  of 
350  ft.  each,  with  steel  trestle  approaches 
made  up  of  40  ft.  towers  and  80,  90  and  100- 
ft.  girders,  the  total  length  of  bridge  aggre- 
gating 2,682  ft. 

The  St.  Croix  at  this  point  flows  through 
a  valley  with  bluffs  on  each  side  averaging 
about  200  ft.  in  height.  The  main  channel  is 
about  300  ft.  wide,  though  at  times  of  ex- 


Concrete  was  abandoned  as  uneconomical,  and 
impractical  for  a  single-track  structure  of  so 
great  a  height.  Finally  designs  were  prepared 
for  a  steel  trestle,  consisting  of  girders  and 
towers  and  also  for  the  steel  arch  bridge  as 
built.  Bids  were  invited  on  these  designs  and 
alternate  designs  were  also  requested.  Sev- 
eral bridge  companies  submitted  designs  for 
viaducts  of  the  latticed  girder  type,  supported 
on  steel  towers.  Comparison  of  the  tenders 
showed  a  considerable  saving  of  metal  for  the 
plate  girder  design  over  the  arch,  while  the  lat- 
ticed girder  bridge  was  between  these  two. 
Foundations,  however,  figured  cheapest  for 
the  arch  bridge.  It  was  finally  decided  to 
build  the  arch  bridge  as  the  estimates  showed 
this  design  to  be  the  most  economical  as  a 
whole. 

Foundations  for  the  arch  spans  were  built 
on  piles,  the  length  varying  from  70  to  85  ft. 
They  were  driven  with  a  steam  hammer  to  a 
depth  of  50  to  80  ft.,  driving  being  continued 
to  refusal  or  until  the  penetration  did  not  ex- 
ceed %  in.  On  account  of  the  height,  the 
trusses  were  battered,  making  a  spread  of 
about  60  ft.  at  the  shoes.  Independent  piers 
were  built  on  this  account,  making  a  total  of 
eight  pile  foundations.  One  hundred  and  ten 
piles  were  driven  for  each  pier  and  the  tops 
were  allow  to  project  into  the  concrete  for 
about  5  ft.  The  piers  were  riprapped  very 
thoroughly  to  protect  them  from  possible 
scour.  Piers  were  built  about  8  ft.  above  hisdi 
water,  bringing  them  15  ft.  above  ground,  all 
but  one  of  them  being  on  dry  land  except 
during  high  water.    The  piers   for  the  end 


nary  and  on  that  account  of  particular  inter 
est.  The  use  of  the  three-hinged  arch  in  a 
railway  bridge  is  unusual  in  the  first  place 
A  bridge  of  this  type  requires  a  location  that 
will  allow  sufficient  rise  for  the  arch,  and  also 
provide  solid  foundations  to  take  the  thrust 
Comparison  of  two  hinged  and  three-hinged 
arches  shows  some  points  of  advantage  n 
favor  of  each  type.  The  former  is  admitted- 
ly stiffer,  but  is  statically  indeterminate  and 
is  also  subject  to  temperature  stresses.  Abso 
lutely  secure  foundations  are  an  essential  with 
this  type  of  structure.  On  the  other  hand, 
the  three-hinged  arch  is  simple  of  calculation, 
and  free  from  temperature  stresses,  while  it 
has  been  generally  considered  so  lacking  in 
rigidity  that  it  has  been  used  but  little  for 
railway  bridges.  This  last  idea  has  been  a  re- 
sult of  the  ordinary  design  of  arches.  Most 
of  the  bridges  of  this  type  have  been  so  shal- 
low at  the  crown  that  rigidity  under  load  has 
been  almost  impossible.  Sufficient  depth  will 
give  the  arch  greater  stiffness  than  can  be  se 
cured  by  the  use  of  simply  supported  spans. 

These  various  questions  were  well  consid- 
ered in  the  design  of  the  St.  Croix  River 
Bridge.  The  arches  are  of  the  three-hinged 
type,  with  the  attendant  advantages  of  cer- 
tainty of  stress  distribution  and  elimination 
of  temperature  stresses.  The  depth  of  truss 
at  the  crown  was  made  25  ft.  for  a  span  of 
350  ft.  and  rise  of  124  ft.,  considerably  more 
than  is  usual,  thus  giving  the  required  stiff- 
ness. In  addition  to  this  an  ingenious  device 
was  designed  to  impart  the  advantages  of  the  i 
two-hinged  arch  to  the  structure  when  under 
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live  load.  As  will  be  seen  by  the  drawing  of 
Fig.  3,  the  middle  panel  of  the  top  chord  is 
provided  at  each  end  with  sliding  bearings 
on  the  adjacent  chords.  The  latter  extend  a 
short  distance  beyond  the  panel  points  to  re- 


flanges  to  receive  the  inclined  web  members. 
The  bottom  lateral  plates  at  panel  joints  were 
cut  on  the  line  of  intersection  of  top  flanges 
of  adjacent  bottom  chords,  to  allow  simple 
bends  to  be  made. 


grout  was  poured,  filling  the  spaces  between 
the  channels.  The  shoe  could  then  be  put 
into  place  on  the  bolster. 

As  it  was  necessary  to  provide  for  adjust- 
ment of  the  span,  an  opening  of  9  ins.  was 
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Fig.  2 — Stress  Sheet  for  Arch  Span,  St.  Croix  River  Bridge. 


ceive  the  middle  girder,  which  is  not  a  part 
of  the  truss  proper,  being  suspended  between 
the  bearings,  and  over  the  crown  hinge.  The 
bearings  consist  of  five  plates,  three  of  steel 
and  two  of  phosphor  bronze  which  serve  as  a 
friction  joint.  Under  dead  load  only,  this 
middle  panel  is  free  to  move  with  changes  of 
temperature,  and  the  arch  is  truly  three- 
hinged.  When  the  live  load  comes  upon  the 
span,  the  plates  are  locked  together,  making 
the  frame  act  as  a  two-hinged  arch.  The 
computations  for  live  load  showed  very  lit- 
tle difference  in  stress  intensities  whether  the 
arch  be  considered  as  two  or  three-hinged. 
While  the  expansion  joint  removed  the  ne- 
cessity to  consider  temperature  stresses. 

As  noted  above,  the  trussf {  were  battered, 
Fig.  2,  the  plane  of  trusses  being  inclined  2 


The  track  is  carried  on  the  top  chord,  do- 
ing away  with  stringers  and  floor  beams.  Top 
chords  were  made  of  heavy  box  girders, 
spaced  9  ft.  center  to  center.  The  span  is 
one  panel  length  of  50  ft.,  each  girder  con- 
sisting of  two  web  plates  5  ft.  deep,  a  34  in. 
cover  plate  and  four  angles  on  each  flange. 

The  shoes  of  the  arches  were  given  a  hori- 
zontal bearing  on  cast  steel  bolsters,  which 
were  bolted  to  steel  frames  concreted  into  the 
piers.  The  back  of  the  shoe  thrusts  against 
a  series  of  vertical  channels  projecting  above 
the  pier.  These  channels  were  riveted  to 
horizontal  channels  set  directly  on  top  of  the 
piers,  and  anchored  to  the  mass  concrete  by 
means  of  angles  riveted  to  connection  plates 
which  were  in  turn  riveted  to  the  webs  of 
the  horizontal  channels.    The  angles  were  in- 


left  between  the  back  of  the  shoe  and  the 
channel  thrust  block.  A  screw  wedge,  Fig.  4, 
designed  to  move  the  shoe  horizontally  was 
inserted  into  this  opening  before  commencing 
erection  of  the  span.  This  wedge  could  be 
operated  to  move  the  center  of  span  up  or 
down  as  might  be  required. 

The  necessity  for  clearance  at  the  skewbacks 
was  apparent  in  erecting  the  end  arches.  These 
spans  were  erected  from  the  shore  end,  false-' 
work  being  used  for  the  entire  span.  Due  to. 
a  settlement  of  the  falsework,  the  end  bottom, 
chords  were  thrown  several  inches  beyond  the 
proper  point  to  make  connections  with  shoe? 
on  the  river  piers.  The  wedges  could  not  be 
entered  until  the  span  was  raised.  By  takin 
advantage  of  temperature  changes  this  was 
effected  very  readily.    This  part  of  the  work 


Fig.  5 — View  Showing  Derricks  Erecting,  St.  Croix  River  Bridge. 


to  12  with  the  vertical.  Effect  of  wind  in 
stressing  the  truss  members  was  thereby 
greatly  reduced.  Of  course,  the  detailing 
if'  ing  w.v  rendered  a  little  more  difficult 
ai  a  result  of  the  inclination.  The  top  chordl 
were  (fcaignrd  to  stand  in  a  vertical  plane, 
<      i r- .  lioii  plate*  )<n,)K  |„  nt  below  the  bottom 


(lined  at  l.'i  and  projected  down  into  the 
pier.  They  were  tied  together  with  horizon- 
tal rods.  The  anchorage  after  being  riveted 
up,  was  hoisted  to  place  within  the  forms, 
and  the  piers  were  concreted  to  the  level  01 
the  underside  of  horizontal  channels.  Holes 
were  left  in  the  cast  bolster,  through  which 


was  done  in  March,  at  which  time  of  the  yea 
the  temperature  has  a  considerable  range.  Thj 
shoe  could  be  forced  away  from  the  bloc' 
slightly  in  the  morning  by  wedging.  IncreM 
of  temperature  during  the  day  lifted  the  spa 
off  the  falsework.  Shuns  could  then  be  driv 
en  between  falsework  and  bottom  chords.  Thi 
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irevented  the  arch  from  returning  to  the  orig- 
nal  position,  and  the  clearance  at  the  shoe 
vas  consequently  increased  with  a  fall  of  the 
hermometer.  This  clearance  was  maintained 
ly  driving  shims  behind  the  shoe.  By  thus 
aking  advantage  of  temperature  changes,  the 
vedge  was  finally  entered  and  the  arch  ad- 
usted. 


motion  to  the  bolt  was  set  up  around  the 
bolt  before  concreting.  This  was  merely  a 
precaution  against  possible  discrepancy  be- 
tween column  base  and  foundation. 

The  work  was  completed  in  about  one  year's 
time.  Foundation  work  was  begun  in  the 
summer  of  1910.  Erection  of  metal  was  com- 
menced in  October,  1910.    The  bridge  was 


[ngKontg  d 


End  View 

Fig.  3 — Sliding  Connection  for  Ends  of  Center  Panel  Top  Chords  of  Arches. 


The  bridge  was  erected  with  ordinary  der- 
ick  cars,  Fig.  5,  with  timber  booms  70  ft. 
3ng,  and  of  fifty  tons'  capacity.  Erection 
rom  both  ends  toward  the  middle  required 
wo  complete  plants  to  carry  on  the  work, 
'wo  cars  were  used  at  each  end,  one  to  un- 


finished in  June,  1911,  and  the  first  train  went 
over  on  June  3. 

Mr.  Thomas  Greene,  chief  engineer  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste  Marie  Ry., 
directed  the  work,  Mr.  C.  N.  Kalk,  assistant 
engineer,  having  immediate  supervision.  Mr. 


ABLE  I.— MONTHLY  AND  YEARLY  AVERAGE  PRICE  OF  LAKE  COPPER  BARS,  1883 

In  cents  per  pound. 

ear.               Jan.  Feb.  Mar.  Apr.    May.  June.  July.  Aug.  Sept.  Oct.    Nov.  Dec. 

!83   15%  15%  15%  15%  15  15 

584                   15  15  15  15  14%  14%  14%  14  13%  13%  13  11% 

585                  11%  11%  11  11  11%  11%  11%  11%  11%  11  11  11% 

!86                   11%  11%  11%  11%  10%  10%  10%  10%  10%  11%  12  12 

i87                   11%  11  10%  10%  10  10  10%  10%  10%  10%  12%  17 

S88                   16%  16%  16  16%  16%  16%  16%  16%  17%  17%  17%  17% 

!89                   17%  16%  16%  16%  12%  12%  12  12  11%  11  12%  14% 

S90  ,14%  14%  14%  14%  15  16%  17  17  17  17  17  16 

{91                   15  15  14  14  13%  13  13  12%  12%  12%  11%  11 

!92                   11  10%  11%  11%  12  12  11%  11%  11%  11%  12  12% 

193                   12%  12  11%  11%  11  10%  10%  9%  9%  9%  10  10% 

194                   10          9%  9%       9%       9%  9%        9%  9%  9%  9%       9%  9% 

595                   10          9%  9%       9%  10%  10%  11%  12  12  12  11%  10% 

596                   10  10%  11  10%  11%  11%  11%  11  10%  10%  11%  13% 

197                   11%  12  11%  11%  11  11%  11%  11%  11%  11%  10%  11 

198                   11%  11%  12  12  12  11%  11%  12  12%  12%  12%  13 

199                   15  18  18  18%  18%  18%  18%  18%  18%  18  17%  16% 

•00                   16%  16%  16%  17  16%  16%  16%  16%  16%  16%  16%  17 

101                   16%  17  17  17  17  17  16%  16%  16%  16%  16%  14% 

102                   11%  12%  12%  12%  12%  12%  12  12  12  11%  11%  11% 

103                   12%  13%  143/g  15%  15  14%  13%.  13%  13%  13%  13%  12% 

104                   12%  12%  12%  13%  13%  12%  12%  12%  12%  133/8  14%  15% 

105                   15%  15%  15%  15%  15%  15%  16  16  16%  16%  17%  19 

(06                   19%  18%  18%  18%  18%  18%  18%  18%  19%  22%  22%  23% 

107                   25%  25%  26  25%  25%  24%  20%  20%  16%  14%  14%  13% 

108                   13%  13%  13  13  13%  13%  13%  13%  13%  13%  13%  14% 

>09                   143/g  1314  i27/g  13  13^  i3y2  i3y2  13y2  i3yg  i35/g  13% 

(10                   13%  13%  13%  13%  13  12%  12%  12%  12%  12%  13  13 


-1910. 

Yearly 
avge. 


14.03 
11.17 
11.15 
11.32 
16.78 
13.74 
15.81 
13.09 
11.63 
10.78 
9.54 
10.81 
10.98 
11.33 
12.06 
17.80 
16.66 
16.73 
12.14 
13.79 
13.25 
16.09 
19.87 
21.30 
13.50 
13.42 
13.14 


Foundation  work,  with  the  exception  of  pil- 
ing, was  done  by  the  railway  company,  Mr. 
R.  G.  Hase,  masonry  superintendent,  being  in 
charge.  About  10,000  cu.  vds.  of  concrete 
were  required  in  the  piers.  The  contract  for 
pile  driving,  which  amounted  to  60,670  lin. 
ft.,  was  executed  by  George  W.  Oakes  &  Co. 
of  St.  Paul.  Robert  W.  Hunt  &  Co.  looked 
after  the  inspection  of  metal  for  the  railway 
company. 

Monthly    Average    Price    of  Copper 
Bars  from  1883  to  1910  and  Cop- 
per Wire  from  1900  to  1911. 

(Staff  Article.) 

Both  in  appraising  plant  values  and  in  es- 
timating probable  future  costs  it  is  desirable 
to  have  at  hand  the  prices  of  materials  for 
a  long  term  of  years.  This  is  particularly 
true  of  copper,  which  has  been  subject  to  vio- 
lent price  fluctuations. 

Table  I  is  based  upon  price  records  kept  by 
the  American  Steel  and  Wire  Co.,  and  shows 
the  price  per  pound  of  bar  copper  (Lake)  at 
the  Atlantic  seaboard.  It  will  be  noted  that 
the  average  prices  of  copper  bars  were  as 
follows : 

Cts.  per  lb. 

Average  of  27  years  (1884-1910)   13.78 

Average  of  20  years  (1891-1910)   13.90 

Average  of  10  years  (1901-1910)   15.32 

Average  of    5  years  (1906-1910)   16.25 

These  are  not  weighted  averages.  In  other 
words,  the  pound  price  has  not  been  multi- 
plied by  the  number  of  pounds  sold — and  the 

TABLE  II.— BASE  PRICE  OF  COPPER  WIRE, 

1900-1911,  IN  CENTS  PER  POUND. 
Date.  Cts.  per  lb. 

1900. 

Aug.    29  17% 

1901. 

Jan.  31  17% 

Feb.  16  18% 

Sept.   24  17% 

Dec.  2  17% 

Dec.    16  16% 

Dec.  19  14% 

1902. 

Jan.  3  13% 

Jan.  11  12% 

Jan.  21  12% 

Jan.  31  14% 

Feb.  3...  14% 

Feb.  5  14% 

Feb.  19  14% 

May  21  13% 

May  29  13% 

June  5  13% 

June   19  13% 

June   23  13% 

July   7  13% 

July   22  13% 

Aug.    7  13 

Aug.    26  12% 

Sept.  6  13% 

Sept.   25  12% 

Oct.   30  12% 

Nov.    15  12% 


Feb.    11  14 

Feb.    26  14% 

Mar.     2  15 

Mar.     9  15% 

Mar.    12  15% 

Mar.    19  15% 

Mar.    24  16 

June     1  15% 

June   29  14% 

July   20  14% 

Aug.    17  14% 

Oct.      2  14% 

Oct.      9  14 

Oct.     19  13% 

Nov.     3  14% 

Nov.      7  14% 

Nov.    16  14% 

Nov.    17  14 

Nov.    24  13% 

Dec.      4  13 

Dec.      9  13% 

Dec.    23  13% 

Dec.    31  13% 

1904. 

Jan.      4  13% 

Jan.      7  13% 

Jan.    11  14 

Jan.    28  13% 

Feb.      2  13% 

Feb.      5  13% 

Feb.    11  13% 

Feb.    17  13% 


)ad  and  store  the  material,  the  second  to 
rect  it  as  it  was  received  from  the  first  car. 

Falsework  was  used  to  support  the  entire 
rst  arch  at  each  end.  The  next  spans  were 
rected  as  cantilevers  from  the  shore  end 
award  the  middle  and  the  other  half  erected 
n  falsework.  The  falsework  was  lowered 
rom  the  derrick  car  and  erected  one  panel 
1  advance  of  the  steel.  The  middle  span 
ras  erected  as  a  cantilever  from  both  ends. 

In  cantilevering,  the  end  post  was  tied  to 
be  adjacent  end  post  of  the  completed  arch 
nth  large  bolts,  the  heads  bearing  on  timber 
locks,  until  one  panel  of  the  truss  was  erect- 
d,  when  "hitch"  angles  could  be  bolted  to 
op  chords  and  securely  anchor  the  cantilever. 

After  the  difficulty  experienced  in  getting 
he  end  spans  adjusted  no  trouble  was  en- 
puntered  in  the  erection,  the  cantilever  por- 
ion  of  the  work  being  a  much  more  rapid 
iperation  than  erection  on  falsework. 

The  design  and  construction  of  the  trestle 
pproaches  contained  no  unusual  features,  ex- 
e"pt  that  a  single  anchor  bolt  was  used  to 
nchor  the  columns.  This  bolt  was  2%  ins.  in 
liameter,  and  buried  9  ft.  in  the  concrete 
•edestal.  Two  8x8-in.  angles  at  the  bottom 
vere  used  in  lieu  of  an  anchor  plate,  or 
vasher.  A  conical  tube  of  sheet  iron,  8  ins. 
n  diameter  at  its  top  to  allow  freedom  of 


Fig.  4 — Sketch  of  Anchorage  Between  Arches,   Showing  Methods  of  Adjustment. 


C.  A.  P.  Turner,  consulting  bridge  engineer 
to  the  railway  compan--  designed  the  struc- 
ture. The  American  Bridge  Co.  fabricated 
the  metal,  which  weighed  a  little  over  5,000 
tons.  The  superstructure  was  erected  by  the 
Kelly  Atkinson  Construction  Co.  of  Chicago. 


Dec.     3  13%  Mar. 

Dec.      6  12%  Mar. 

Mar. 

1903.  Apr. 

Jan.      2  13%  Apr. 

Jan.    24  13%  Apr. 

Feb.      2  13%  Aug. 

Feb.      9  13%  Aug. 


18  13% 

21  13% 

30  13% 

8  14% 

11  13% 

21  13% 

2  13% 

16  13% 
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Date. 

Sept. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

Feb. 

Mar. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

May 

July 

Aug. 

Aug. 
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Cts.  per  lb. 

 13% 

 14 

 14% 

 15 

 15% 

1905. 

 1578 

 15% 

 16 

 16% 

 16 

 16% 

 16 

 16V« 

 16% 

 16% 

 16 

:  i6% 

 16% 

 17 

•   17% 


AUK. 
AuR. 
Aug. 
Nov. 
Nov. 

I  )<;C 
I  )(-< 
[),■<■. 

Keb. 

Apr. 

Auk. 

H<pl 

Hi-pt 

Oct, 

<  i.  l 

Oft. 

I II, ■ 
I  II  I 

Inn 

Jan 

.(an. 
July 


Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Feb. 

Feb. 

Mar. 

July 

July 

31 

Aug. 

4 

Aug. 

5 

Aug. 

11 

Oct. 

5 

Oct. 

26 

Nov. 

4 

Nov. 

5 

Nov. 

7 

.20% 

.16% 

.13% 

.14% 

.15 

.16 

.16% 


1908. 


.15% 

.14% 

.14% 

.14% 

.14% 

.14% 

.15 

.15% 

.14% 

.15 

.15% 

.15% 

.15% 


prices  more  material  is  usually  sold.  In  fact, 
the  high  prices  themselves  are  evidence  ot 
this  for  they  indicate  a  great  demand.  This 
is  a  point  not  usually  given  its  due  consid- 
eration in  appraisals  or  estimates. 

Table  II  gives  the  base  price  of  copper  wire 
at  the  Atlantic  seaboard.  The  quotations  are 
o-iven  for  different  dates,  and  the  quotations 
remained  practically  unchanged  until  the  next 
following  date ;  thus,  on  Jan.  31,  1901,  copper 
wire  was  quoted  at  177s  cts.,  and  it  varied 
little  from  this  price  until  Feb.  16,  when  it 
rose  to  18%  cts. 
In  a  general  way,  the  price  of  copper  wire 


follows  the  price  of  copper 


bars;  but,  al-  sure 


walls  in  turn  resting  on  the  footings  d 
side  walls  c*  are  tied  together  in  front  t 
curtain  wall  Ci,  this  curtain  wall  being 
to  form  the  bridge  seat  a  and  the  back  i 
in  a  manner  similar  to  that  used  in  abu 
type  C2.  The  curtain  wall  d  of  abutmenl 
not  required  to  carry  any  of  the  lateral 
sure  of  the  earthwork,  however,  as  | 
abutment  the  earth  is  allowed  to  spill  in 
interior  of  the  abutment  and  around  <f 
outside,  assuming  its  natural  slope  frord 
gt  here  assumed  at  1%  to  1.  The  side 
a  are  tied  together  by  the  ties  cs. 

To  save  material  and  to  equalize  the 
of  the  earthwork  on  both  sides 


though  the  difference  between  wire 


(Base  o<~  fail 


and  bar     side  walls  u,  two  large  openings  c»  are 


Section  at 


Uniform  Bearing 
/J  Tons  per  S7.  Ft. 

of  Track, 

\i"8arss  (i'Stirrupsfi) 


Note 
All  vertical  bars 
shown,  except  in 
the  nails,  are 
i  "  a 


Half  Section- Ha  If  Elevation 
"B  -  B"  I 


.7   -  L 


z 


AY 


V 


£32! 


z 


7 


as'       50'  35' 

base.  Of  rail 


Half  Section 

"A  -  A  " 

Fig. 


Half  Plan 
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Type.  C.4. 


33_Reinforced  Concrete,  the  Abutment 
Covered,  Type  C4. 


Fig.  34 — Cost 
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sum  of  these  products  divided  by  the  total 

11 11  nil ii'  1   un.ls     A  wriKl.K-,1  average  thus 

deduced   would  exceed   llir  unweighted  avcr- 

given  in  tiir  table,  for  In  period!  of  iuku 


copper  averages  nearly  1  ct.  per  lb.,  there  are 
thn-tuations  iu  this  difference,  depending  upon 
the  supply  and  demand. 

The  Economics  of  Abutment  Design 

for  Railway  Bridges.* 

(Continued  from  page  566.) 
Reinforced  Concrete  Abutments. 

U  Abutmtnt  Type  C+— Abutment  type  G, 
ma  88  and  all  Of  the  abutments  which  follow 
have  one  feature  differing  from  arn  oj  the 

.diuttncnts  previously   uu-titioncd.  Abutments 
d,  C  C.  and  Ct  have  the  common 
carrying  the  track  directly  on  the 
abutmenl  over  the  entire  length  oi  the  abut 

menl  inslea.l  oi  on  ihe  hank     (  ommcncmK  a 
the  top,  abutment  type  C*,  Fig.  33,  consist!  Of 
a  slab  a,  resting  on  the  side  walls  r,  the  suit 

"" •Rewritten  In  nlmtinel  and  pnrtly  r.Mitn.nKe.l 
from  ••Bwrtirn  «'  "''"«'»v  MiMko  Abutment*, 
by  J.  n.  Prior,  BuUttln  no.  American  RailwW 

lOliKlncelliiK  AnBorliillon 


feature  of 

body  of  the 


m  the  walls.    The  portion  of  the  sid 
maining  between  the  openings  c«  tor 
unni  and  the  portion  of  the  side  w: 
the  openings  forms  a  beam  between 
Abutment  C*  has  an  advantage  C 
men!  Ci  in  that  its  foundation  load 
due  to  the  fact  that  the  interior  of 
ment  is  only  partially  tilled  with  c« 
side  walls  u!'  ('.  are  subjected  to  pr» 
unbalanced  lateral  pressure  of  the 
It  has  the  disadvantage  that  it  reqUI 
siderable  amount  of  material  for  th 
tion  ,,,  the  floor  slab  <i,,  and  as  a  ec 
,1  ,|nes  not  show  much  economy  toi 
\s  there  are  practically  no  unbal 
era!    earthwork    pressures    in  actio 
ahutinent   ('..  no  provision  need  bi 
make  it  conform  to  the  reqiurcinei 
and  /in      Ill  is  ihutnieiit  gives  perllB 
loss   protection   to  the  embanklB 
ICOUr  than  ahutinent  C  but  it  wil 
HOI  wash  IV,  aj  .il  the  shoulder  ol  tl 
ment  at    r.  as  drainage  for  the. 
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butment  is  provided  through  holes  in  the 
ides  of  the  floor  slabs.  It  is,  of  course,  easily 
trained,  and  if  a  ballasted  deck  is  used  on  the 
firder,  it  provides  a  continuous  support  of  the 
lame  character  for  the  track  on  the  abutment 
ind  on  the  superstructure. 

Cost. — The  diagram,  Fig.  34,  shows  the  cost 
>f  various  parts  of  Type  G  abutments  and 
hese  costs  are  itemized  more  precisely  in  the 
following  tabulations : 
Quantities  and  Costs,  Type  C4  Abutments, 
12  Ft.  High. 
Item.  Cost. 

i  cu.  yds.  concrete  at  $6.50  $  52 

.180  lbs.  steel  at  3%  cts   76 

48  sq.  yds.  forms  at  $2.50   120 

Total  floor   $  248 


A/ote.  "A  " 
Dotted  line  i noli cate s 


69  cu.  yds.  concrete  sit  $6.50   440 

4,340  lbs.  steel  at  3Y2  cts   152 

45  sq.  yds.  forms  at  $2.50   113 

224  sq.  yds.  forms  at  $1.20   260 


Total  neatwork   $  983 

31  cu.  yds.  concrete  at  $6.50   202 

2,110  lbs.  steel  at  3'/2  cts   74 

47  sq.  yds.  forms  at  $1.20   56 


Total  footing  $  332 

Total  concrete    1,760 

100  cu.  yds.  excavation  at  $1.50   150 

200  cu.  yds.  fill  at  25  cts   50 

Falsework    40 

Total,  including  concrete  $2,000 

Engineering,  etc.,  10  per  cent   200 


Grand  total   $2,200 


position  of  -footing  for  |;'_"  j  ['  J 

which  quantities  were.  \  3  ^ 
figured/. 


4  5.560  Lhs  To  ta/~\ 
Tractive,   force  J 


Part  Sec  t ion  "A-  A  " 

5(9-6" 


UH  W  ldo>  La  Id 

A  «— ' 

Front  Ele  vation 


u  u  u  u  t 


Column  reinforcement  not  shown  in  e  levat/on 
Side.  E l&vation 


l4'-0" 


. .  j  _■  Footincr  P/an 

Sec  tion  "B~B  " 
Showinq  Bent  "A" 

Fig.  35 — Reinforced  Concrete  Arch  Abutment,  Type  C.,. 


Quantities  and  Costs  Type  C4  Abutment 
36  Ft.  High. 
Item.  Cost 

27  cu.  yds.  concrete  at  $6.50  %  176 

7,360  lbs.  steel  at  3%  cts   258 

148  sq.  yds.  forms  at  $2.50   370 

Total  floor   $  804 

175  cu.  yds.  concrete  at  $6.50   138 

11,000  lbs.  steel  at  3>/2  cts   385 

125  sq.  yds.  forms  at  $2.50   313 

534  sq.  yds.  forms  at  $1.20   641 

Total  neatwork   $2,477 

68  cu.  yds.  concrete  at  $5   340 

1,500  lhs.  steel  at  3%  cts   53 

94  sq.  yds.  forms  at  $1.20   113 

Total  footing   $  506 

Total  concrete    3,787 

220  cu.  yds.  excavation  at  $1.50   330 

62  piles  at  $8   496 

1,050  cu.  yds.  fill  at  25  cts   262 

Falsework    60 

Total,   including  concrete  $4,935 
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Fig.    36 — Cost  Diagram  of  Type  C,  Abut 
ments. 


31  cu.  yds.  concrete  at  $6.50   202 

1,950  lbs.  steel    68 

25  sq.  yds.  forms  at  $2.50   63 

99  sq.  yds.  forms  at  $1.20   119 

Total  neatwork   $  452 

16  cu.  yds.  concrete  at  $5   80 

400  lbs.  steel  at  3V6  cts   14 

24  sq.  yds.  forms  at  $1.20   29 

Total  footing  $  123 

Total  concrete    823 

60  cu.  yds.  excavation  at  $1.50   90 

70  cu.  yds.  fill  at  25  cts   18 

Falsework    20 

Total,   including  concrete  $  951 

Engineering,  etc.,  10  per  cent   95 

Grand  total   $1,046 

Quantities  and  Costs  Type  C4  Abutment 
20  Ft.  High. 
Item.  Cost. 

15  cu.  yds.  concrete  at  $6.50  $  98 

1.100  lbs.  steel  at  3%  cts   144 

81  sq.  yds.  forms  at  $2.50   203 

Total  floor  $  445 


Quantities  and  Costs  Type  C4  Abutment  Engineering,  etc.,  at  10  per  cent   493 

28  Ft.  High.   

Item.  Cost  Grand  total   $5,428 

21  cu.  }ds.  concrete  at  $6.50  $  137 

5  370  lbs.  steel  at  3%  cts                              201  Arch  Abutment  Type  G.— Abutment  tvpe  G. 

Ho  sq.  yds.  lorms  at  $2.50   288      p:„    gr   •  .      •  ,      e  •  v  •  , 

  rig.  60,  consists  in  general  of  six  vertical 

Total  floor   $  626  posts,  Ct  and  c-„  which  support  the  slab  a-.  At 

„Ji2  ,°>,u-  y.ds-,  e?n,c,';et?  at  $6'50                     lil  the  bottom  thev  are  tied  together  bv  the  foot- 

7'iS8  IIS ^torin^^d;::::::::':::::;:  L?o  fogs -4  and  <l  The  footings  d.  and  d,  act 

298  sq.  yds.  forms  at  $1.20                           35S  partly  as  foundation  beams  and  partly  as  ties. 

—  •    — — —  which  hold  the  bottoms  of  columns  in  their 

41  cu  yds.  Se  at  $6.56 '.  \ \  \ '.  \  \ ".  \ \ $  267  trl,e  relative  position  and  afford  them  support 

2,790  lbs.  steel  at  3%  cts                                  98  against  any  unbalanced  pressure  of  the  earth- 

65  sq.  yds.  forms'at  $1.20                              7S  work. 

Total  footing  $  443  At  the  top  the  cross  beam  c,  spans  trans- 
Total  concrete                                  2,669  versely  between  the  posts  c.    Two  posts  and 

Ii3  cu:  yddss;  ff?tw3** $1:50: :::::::::  ill  the  cr°ss  ^eani.  c>Jorr  ■  s[n^e  bent-  Y  the 

Falsework                                                     60  t0P   also   longitudinal   beam  c«  spans  longi- 

  tudinally  between  the  bents  A.    Bv  this  ar- 

Engineering!'  ^TS^SSg^V.  V^W.  V.^ltl  ra.^emfe"t  fthe  sIaI'  *       supported  on  four 

  sides,  the  two  ends  of  the  slab  resting  on 

Grand  total  $3,368  cross  beams  r3.  and  the  two  sides  of  the  slah 
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are  supported  by  longitudinal  beams  a.  At 
the  front  of  the  abutment  the  posts  Cs  are 
made  much  heavier,  as  the  beam  cs  which  con- 
nects them  together  at  the  top  carries  the  weight 
of  the  adjacent  span  of  the  superstructure,  and 
also  carries  one  end  of  a  slab  a2.  The  divisions 
mentioned  are  only  those  which  have  to  be 
made  in  order  to  execute  the  design,  the 
structure  itself  being  tied  together  by  steel  in 
all  directions  so  as  to  resemble  a  monolith.  In 
service  this  abutment  has  all  the  advantages 
and  disadvantages  of  type  C4,  which  it  re- 
sembles structurally  in  many  respects.  As  it  is 
somewhat  more  open  than  type  G,  it  drains  it- 
self a  little  better. 

Cost. — The  diagram,  Fig.  36,  shows  the  costs 
of  various  parts  of  Abutment  Type  C5,  and  the 


•4<?'-o" 


Change  in  length  of  bridge  1  abutment,  2.2 
ft.  at  $61   140 


113  cu.  yds.  concrete  at  $6.50. 
9,852  lbs.  steel  at  3%  cts  


735 
345 


Total,  including  concrete  $1,959 

Engineering,  etc.,  10  per  cent   196 


Grand  total   $2,155 

Quantities  and  Costs  Type  C5  Abutment 
28  Ft.  High. 
Item.  Cost. 

48  cu.  yds.  concrete  at  $6.50  $  312 

5.250  lbs.  of  steel  at  3%  cts   184 

135  sq.  yds.  forms  at  $1.20   162 

Total  floor   

90  cu.  yds.  concrete  at  $6.50  

6,873  lbs.  steel  at  SV2  cts  

250  sq.  yds.  forms  at  $1.20  


65  S 
5S5 
241 
300 


Total  neatwork   $1,126 

84  cu.  yds.  concrete  at  $6.50   546 

7,198  lbs.  steel  at  3%  cts   252 


Total  footings   $$  798 


-Point  "X 


S'-O'l- 


yO  Lt>5.  Total  5 pan  Load- 
4-3,  560  Lbs,  Total} 
Tractive. 


5  ide.   E I  ever  f/'on 


3'- 5"  Z'-O"  8 


S"~ 


/'-0'! 


Plan 


Half  5ect/on 
"  "A  -  A  " 


Half  Front 
E I  e  vcr  f/on 


Total  footings   $l,OS0 

Total  concrete   $3,304 

145  cu.  yds.  excavation  at  $1.50  $  218 

52  piles  at  $8   416 

1,050  cu.  yds.  fill  at  25  cts   262 

Falsework    200 

Change  in  length  of  Bridge  One  Abutment, 

8  ft.,  at  $61   490 

Total,  including  concrete  $4,890 

Engineering,  etc.,  10  per  cent   489 


Grand  total   $5,379 

C5  ABUT- 


QUANTITIES   AND    COST  TYPE 
MENT  44  FT.  HIGH. 

Items. 

81  cu.  yds.  concrete  at  $6.50  

7,781  lbs.  steel  at  3%  cts  

200  sq.  yds.  forms  at  $1.20  


Cost. 
.$  527 
.  272 
.  240 


Total  floor   $1,039 
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Fig.  37 — Reinforced  Concrete  T    Abutment,    Type  C„ 


IO'  IS'  ?0'  £5'         SO'  35' 

Height  of  abutment,  -  base,  of  r-ail 
to  ground  level  at  toe.  of  slopes 

Type.  C6 

Fig.  38 — Cost   Diagram  of    Type    C„  Abut- 
ments. 


costs  are  given  more  precisely  by  items  in  tbe 
following  tabulations : 

Qnantltiea  and  Costs  Type  C0  Abutment 
20  Ft.  High. 
Itema.  Cost. 

30  cu.  yds.  concrete  ut  $6.50  $  196 

2,740  lbH.  steel  at         <ts   96 

so      ydH.  forma  act  $1.20   96 

 $  387 

  319 

  93 

  ir>6 


Total  floor   

|'i  r  11     yds.   conrrcte  lit  $6.50. 

2,668  IbM.  ■teol  at  3'/6  cts  

J 30  mi|.  ydH.  forniH  at  $1.20.... 


T<>i:ii  Mautwdrk   

1'-.  cu  yds  concrete  nl  $6.50. 
2,37::  m»m.  steel  ut  ;i>/2  <•!«  


50K 
312 
83 


TotHi  fodtlnn   f, 

Total  conon-to   *1,»B0 

67  cu.  yd*,  excavation  at  $1.50  $  101 

•If,  pUi-N  at  |N   Wjj 

'I'/.'i  cu.  ydn.  fill  at  25  ell   ,W 

Kul»nwork    ,(m 


Total  concrete    2,582 

130  cu.  yds.  excavation  at  $1.50   19.> 

44  piles  at  $8   8o« 

550  cu.  yds.  All  at  25  cts   138 

Kal'sework   •  'ou 

Change  In  luiiKth  of  bridge  I  abut  nicnl,  0.5 
ft.  at  $61  •  W 

Total,   Including  concrete  $3,197 

Engineering,  etc.,  I"  per  cent   3nli 

Grand  total   $3,847 

QUANTITIES   AND   COST   TYPE   Co  ABUT- 
MENT 36  FT.  I  IK  SI  I. 

I  telllH. 

51  cu.  V(ln.  concrete  at  $0.50  

5,296  His.  steel  at  3'/.,  els  

I  ll)  S(|.  yils.  forms  al  $1  20  


( 'us! 

..$  332 
IS5 

168 


Total  floor   J  «*•' 

I cu.  vcls.  concrete  at  $6.50  *  |JJ. 

K, !»:•::  lbs.  of  steel  at  3'^  cts  

345  H<|.  yds.  forms  at  $1.20  


Tcital  neatwork 


U  I 

$1,539 


231  cu.  yds.  concrete  at  $6.50... 

15,165  lbs.  steel  at  3%  cts  

570  sq.  yds.  forms  at  $1.20  


.$1,521 
531 
.  6S4 


Total    neatwork  |"'A2k 

153  cu.  Yds.  concrete  at  $6.50  $  :'9.< 

12,254  lbs.  of  steel  at  3%  cts  ■ 

Total  lootings   .$1^424  1 

Total  concrete   $;>,199 

211  cu.  yds.  excavation  at  $1.50  $  S6» 

so  |>IIh  at   $8   6401 

1,91 '.'  cu.  .\<ls.  till  at  25  cts   *<« 

Kalscwork    300 

Change  in  length  of  Bridge  One  Abutment, 

5.2  ft.  at  $61  per  ft   320 


Total,   Including  concrete  

Engineering1,  etc..  lo  pel  cent... 


.  .$7,303 
730 


( bund  total   $8,033] 

T  Abutment  Typt  CY— This  abutment  is 
shown  by  Fig.  .'17.  The  stem  of  this  abutment 
consists  of  a  slab  a,,  which  is  supported  longi- 
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inally  along  its  center  line  by  the  central 
11  of  the  stem  d.  The  wall  is  carried  ver- 
ily down  to  the  spread  footings  d.  The 
or  a«  with  the  wall  d  is  given  lateral  sta- 
ty  against  overturning  by  the  front  curtain 
11  Ci  and  by  the  reinforcement  on  both 
es  of  wall  Ct,  which  extends  directly  into 

footings.  The  curtain  wall  C«  is  carried 
to  form  the  bridge  seat  d  and  the  back 
11  b  in  the  same  manner  as  in  the  C4  abut- 
nts.  This  abutment  has  the  defect  that  it  is 
:  safe  under  a  derailed  locomotive.  The 
ailed  locomotive  produces  in  this  structure 
ch  greater  stresses  than  in  the  other  types, 
we  increase  the  reinforcement  to  take  care 

the  exceptional  case  of  derailment,  we 
ed  a  quantity  of  steel  nearly  double  that 
own  in  the  table,  increasing  the  cost  of  rein- 


33  sq.  yds.  forms  at  $2.50   8:; 

Total  floor   $204 

33  cu.  yds.  concrete  at  $6.50  $215 

1,084  lbs.  steel  at  3%  cts   3S 

SO  sq.  yds.  forms  at  $1.20   96 

Total  neatwork  $34:i 

20  cu.  yds.  concrete  at  $6.50  $130 

S90  lbs.  steel  at  3%  cts   31 

21  sq.  yds.  forms  at  $1.20   25 

Total  footings  $186 

Total  concrete   $739 

50  cu.  yds.  excavation  at  $1.50  $  75 

63  cu.  yds.  fill  at  25  cts   16 

Falsework    10 

Total,  including  concrete  $840 

Engineering,  etc.,  10  per  cent  $  84 

Grand  total   $924 


QUANTITIES    AND    COST    TYPE    C„  ABUT- 
MENT 28  FT.  HIGH. 
Items.  Cost. 

33  cu.  yds.  concrete  at  $6.50  $  215 

2,63:!  lbs.  steel  at  3y2  cts   92 

84  sq.  yds.  forms  at  $2.50   210 

Total  floor  .'  $  517 

133  cu.  yds.  concrete  at  $6.50  $  865 

4,371  lbs.  of  steel  at  3V2  cts   153 

301  sq.  yds.  forms  at  $1.20   361 

Total  neatwork   $1,379 

50  cu.  yds.  concrete  at  $6.50  $  325 

5,066  lbs.  of  steel  at  3%  cts   177 

52  sq.  yds.  forms  at  $1.20   62 

Total  footings   $  564 

Total  concrete   $2,460 

130  cu.  yds.  excavation  at  $1.50  $  195 

467  cu.  yds.  fill  at  25  cts   117 

Falsework    30 

Total,   including  concrete  $2,802 
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Type  C7 


Fig.    39 — Reinforced    Concrete  Trestle 
Abutment,  Type  C7. 


Fig.    40 — Cost    Diagram    of  Type  C;  Abut- 
ments. 


Drcing  steel  practically  $400  and  filling  the 
:ructure  so  full  of  bars  that  the  cost  of  laying 
le  concrete  would  be  largely  increased.  Pro- 
ision  for  derailment  in  this  structure  is 
lerefore  out  of  the  question,  and  its  weak- 
ess  under  a  derailment  must  stand  a  grave 
efect.  We  can  offer  little  additional  infor- 
lation  concerning  type  Ce  and  the  following 
fpe  C?,  other  than  that  shown  on  the  draw- 
lgs.  The  advantages  and  defects  of  the  sev- 
ral  features  of  these  abutments  are  the  same 
s  the  advantages  and  defects  of  the  same 
eatures  in  the  foregoing  abutments,  which 
rere  described  more  fully. 
Cost. — The  diagram,  Fig.  38,  gives  the  costs 
f  various  parts  of  Type  Cc  abutments  and 
tiese  items  are  shown  more  in  detail  in  the 
ibles  which  follow : 

!UANTITIES    AND    COST    TYPE   C„  ABUT- 
MENT 12  FT.  HIGH. 
Items.  Cost. 

3  cu.  yds.  concrete  at  $6.50  $  85 

,03S  lbs.  steel  at  3%  cts   36 


QUANTITIES    AND    COST    TYPE    C„  ABUT- 
MENTS 20  FT.  HIGH. 


Items.  Cost. 

23  cu.  yds.  concrete  at  $6.50  $  150 

1,835  lbs.  steel  at  3%  cts   64 

58  sq.  yds.  forms  at  $2.50   145 


Total  floor   $  359 

72  cu.  yds.  concrete  at  $6.50  $  46S 

2,365  lbs.  steel  at  3%  cts   83 

177  sq.  yds.  forms  at  $1.20   212 


Total  neatwork   $  763 

33  cu.  yds.  concrete  at  $6.50  $  215 

2,000  lbs.  steel  at  3%  cts   71) 

37  sq.  yds.  forms  at  $1.20   44 


Total  footings   $  329 


Total  concrete   $1,451 

83  cu.  yds.  excavation  at  $1.50  $  125 

224  cu.  yds.  fill  at  25  cts   56 

Falsework    20 


Total,  including  concrete  $1,652 

Engineering,  etc.,  10  per  cent   165 


Grahd  total   $1,S17 


Engineering,  etc.,  10  per  cent   280 

Grand  total   $3,082 

QUANTITIES    AND    COST   TYPE    C0  ABUT- 

Items.         MENT,  36  FT.  HIGH.  Cost. 

43  cu.  yds.  concrete  at  $6.50  $  280 

3,430  lbs.  of  steel  at  2y>  cts   120 

108  sq.  yds.  forms  at  $2.50   270 


Total  floor   $  670 

208  cu.  yds.  concrete  at  $6.50  $1,352 

6,840  lbs.  steel  at  3><2  cts   239 

471  sq.  yds.  forms  at  $1.20   565 


Totar  neatwork   $2,156 

S2  cu.  yds.  concrete  at  $6.50  $  533 

8,320  lbs.  steel  at  3%  cts   291 

82  sq.  yds.  forms  at  $1.20   98 


Total   footings   $  922 

Total  concrete   $3,74S 

200  cu.  yds.  excavation  at  $1.50  $  300 

1,100  cu.  yds.  fill  at  25  cts   250 

Falsework    30 


Total,  including  concrete   $4,328 

Engineering,  etc.,  10  per  cent   433 


Grand  total   $4,761 


616 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  23. 


Trestle  Abutment  Type  Ct. — The  trestle 
abutment  type  C?,  Fig.  39,  in  a  general  way  is 
a  concrete  trestle  of  sufficient  length  to  carry 
the -track  from  the  point  a,  or  from  the  end  of 
the  superstructure,  to  the  point  x,  where  the 
bank  has  attained  its  full  height.  Commencing 
at  the  top,  this  abutment  consists  of  two  stand- 
ards U-shaped  trestle  slabs,  a:,  which  contain 
the  ballast,  which  in  turn  supports  the  ties  and 
rails.  These  slabs  rest  on  the  neatwork  of  the 
bents  C2  and  c,  which  are  ordinarily  rein- 
forced concrete  trestle  bents  with  spread  foot- 
ings d.  To  resist  unbalanced  longitudinal  pres- 
sure of  the  earthwork  and  also  to  add  longi- 
tudinal stability  to  the  abutment,  the  struts 
d  are  introduced  between  the  top  of  the 
bents  Cz  and  c,,  and  the  struts  di  introduced 
between  the  bottoms  of  the  same  bents.  In 
addition  to  acting  as  struts  these  members 
Ci  and  di  combine  the  three  bents  and  the  two 
spans  into  two  rigid  quadrilaterals.  The  tres- 
tle bent  c2  at  the  front  end  of  the  abutment  is 
made  considerably  thicker  than  the  bents  c*  in 
the  bank  in  order  to  leave  room  for  the  bridge 
seat  Oi.    In  service  this  abutment  is  much  like 

—  To  New  YorK   El  6.13 


40  cu.  yds.  excavation  at  $1.50. 
60  cu.   yds.  fill  at  25  cts  


60 
15 


772 
62 


Total,  including  concrete  

Engineering,  etc.,  8  per  cent  

Grand  total   $  831 

QUANTITIES  AND  COST  TYPE  C7  ABUT- 
MENT 20  FT.  HIGH. 

Items.  Cost. 

21  cu.  yds.  concrete  at  $6.50  $  137 

5,170  lbs.  steel  at  3y2  cts   181 

91  sq.  yds.  forms  at  $2.50   228 


Total  floor  $  546 

58  cu.  yds.  concrete  at  $6.50  $  377 

2,190  lbs.  steel  at  3%  cts   77 

186  sq.  yds.  forms  at  $1.20   223 

Total  neatwork   $  077 

26  cu.  yds.  concrete  at  $6.50  $  169 

1,380  lbs.  steel  at  3V2  cts   48 

31  sq.  yds.  forms  at  $1.20   37 


Total  footings   $  254 

Total  concrete   .•  $1,477 

70  cu.  yds.  excavation  at  $1.50  $  105 

190  cu.  yds.  fill  at  25  cts   48 


Total,  including  concrete  $1,630 

Engineering,  etc.,  8  per  cent   130 


Grand  total   $1,760 

Base  of  Rail  brade  00561% 


145  cu.  yds.  concrete  at  $6.50  $  943 

5,480  lbs.  steel  at  3%  cts   192 

451  sq.  yds.  forms  at  $1.20   541 

Total  neatwork   $1,676 

61  cu.  yds.  concrete  at  $6.50  $  397 

3240  lbs.  steel  at  3%  cts   113 

53  sq.  yds.  forms  at  $1.20   64 

Total  footings   $  574 

Total  concrete   $3,347 

150  cu.  yds.  excavation  at  $1.50  $  225 

950  cu.  yds.  fill  at  25  cts   238 

Total,  including  concrete  $3,810 

Engineering,  etc.,  8  per  cent   305 

Grand  total   $4,115 

Reconstruction  of   Bridge   298,  New 
York  Central  Railroad — Con- 
creting in  Cold  Weather. 

Contributed  by  Charles  E.  Anderson,  Inspect- 
ing Engineer,  New  York  Central  &  Hudson 
River  R.  R. 

The  reconstruction  of  Bridge  298  on  the  New 
York   Central  &   Hudson  River  R.   R.  was 

_  'To  Buffalo  —*■ 
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Pig.   1 — pian  and  Sectional   Elevation  of  Substructure  for  New  York  Central  &  Hudson   River  R.  R.  Bridge  No.  298. 


Ct  and  G.  Structurally  it  resembles  C«  more 
closely  in  that  the  floor  a3  is  a  separate  mem- 
ber and  can  be  placed  after  the  abutment  has 
been  built.  The  remaining  portion  of  the 
abutment  forms  a  complete  structure  without 
the  slab.  The  slab  is  only  used  to  afford  di 
rcct  vertical  support  to  the  truck. 

Cost. — The  costs  of  various  parts  of  abut- 
ments Type  Ct  are  shown  by  the  diagram,  Fig, 
10,  and  in  more  detail  by  the  following  tables: 

QUANTITIES   AND  COST   TYPE  C,  ABUT- 
MENT, 12  FT.  HIGH. 
Items.  -CoH,tl, 

12  cu.  yds.  concrete  at  $6.50  1  78 

::t«o  ibn  steel  nt       Hh   • 

M  Mi.  ydH.  forms  at  $2.50   Uo 

Total  floor   *  317 

:i  oil.  yds.  concrete  nt  $6.50  $  160 

HO  lbs.  steel  nt  3%  r.t«   M 

76  tut.  yds.  forrnB  nt  $1.20   »' 

Total  neatwork   * 

M  en    v«Im   concrete  at  $5.00  $  70 

I  Ml  II, H    Mlecl  lit  3',4  CtS   9 

18  »<|.  yd*,  forms  at  $1.20   22 

Total  footing   I  101 

Totiil  concrete  697 


QUANTITIES   AND    COST    TYPE    Ct  ABUT- 
MENT, 28  FT.  HIGH. 
Items.  Cost. 

41  cu.  yds.  concrete  at  $6.50  $  267 

10,100  lbs  steel  at  3%  cts   351 

129  sq.  yds.  forms  at  $2.50   323 

Total  floor   $  944 

87  cu.  yds.  concrete  at  $6.50  $  566 

3290  lbs.  steel  at  3%  cts   115 

283  sq.  yds.  forms  at  $1.20   840 

Total  neatwork   $1,021 

36  OU.  yds.  concrete  at  $6.50  $  231 

1.910  lbs    steel  at  3V6  cts    fi. 

37  sq.  yds.  forms  at  $1.20   44 

Total  footings   $  345 

Total  concrete   $2,310 

inn  en.  vils.  excavation  at  $1.50  $  150 

500  cu.  yds.  fill  at  25  cts   125 

Total,  Including  concrete  >8,68B 

Engineering,  etc.,  8  per  cent   207 

Grand  total   *2.792 

QUANTITIES    ANIi    COST    TYPE    ■  '.  SUIT 
M  10 NT  36  FT  IIICM 

Ileum.  <"i'Ml 

•I  ,  I'll    win    concrete  lit   $6  50  $  293 

I  I  I  "ii  lbs.   steel  at   3'4  cts   3X9 

I  ISA  ki|.  viIm    forum  at  $2.50   415 


Total  Horn 


$1.09, 


commenced  in  the  Spring  of  1910  and  pro 
ceeded  without  interruption  to  completion  in 
August,  1911.  The  old  structure  was  a  two- 
track  deck  bridge  resting  on  stone  masonry 
abutments  and  live  piers  "25  ft.  c.  to  c,  spanning 
a  lagoon  inlet.  The  new  plans  called  for  a 
six-track  bridec  with  concrete  abutments  and 
three  concrete  piers  25  ft.  c.  to  c,  shortening 
the  total  span  from  lf>0  to  100  ft.  The  new 
structure  required  ;5,034  cu.  yds.  of  concrete 
and  0'13  yds.  of  wet  excavation. 

In  order  to  carry  on  the  work  of  recon- 
struction without  interfering  with  traffic  the 
bridge  was  dctoured  on  temporary  pile 
trestles.  The  work  was  done  in  three  sec- 
nous,  the  center  or  main  track  section  being 
commenced  lust  and  built  29  ft.  wide.  The 
sections  to  accommodate  the  two  additional 
l racks  on  either  side  were  built  consecutively 
.liter  traffic  had  been  resumed  over  the  com 
pleted  center  section. 

A  land  pile  driver  started  driving  on  thej 
cist  or  lagoon  side  of  the  bridge,  where  the 
embankment    was   wide  enough   to  carry  the 
driver  with  a  little  cribbing  at  the  start.  At* 
lite  trestle  pile-  were  driven  thev  were  capped 
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and  the  driver  moved  forward  on  the  trestle, 
driving  trestle,  coffer  dam  and  bearing  piles. 
At  the  same  time  a  water  driver  worked  on 
the  west  or  river  side.  After  all  piles  ac- 
cessible from  the  river  side  were  driven  the 
water  driver  was  dispensed  with  and  sent 
away  on  other  work.  Piles  were  driven  for 
two  trestles  on  the  east  side  and  one  on  the 
west  side.  After  the  piles  were  driven  the 
trestles  were  completed,  tracks  laid  and  traffic 
diverted  over  them. 

A  railroad  wrecking  crane  removed  the  old 
steel,  set  it  on  flat  cars  and  it  was  moved 
back  and  unloaded,  some  to  be  cleaned, 
painted  and  replaced  on  the  new  structure. 
The  land  driver  was  moved  to  between  the 
temporary  tracks  and  started  driving  on  the 
center  section.  Stringers  were  laid  on  top  of 
the  old  masonry  and  the  driver  moved  for- 
ward as  the  work  proceeded. 

Foundation  bearing  piles  were  driven  with 
a  follower  about  12  ft.  long.  Driving  was 
hard,  300  blows  necessary  in  some  cases  to 
drive  the  piles  home.  Hammers  of  2,600  lbs. 
and  2,850  lbs.,  respectively,  were  used  by  the 
water  and  land  drivers.  Following  is  the  re- 
port of  driving  on  September  23rd  which  is 
a  fair  average  for  the  time  during  which 
both  drivers  were  working: 

LAND  DRIVER,  WEIGHT  OF  HAMMER  2,850  LBS. 

Height    Length  Penetra-  Fallot 

raised  in    below     tion  at    hammer  Number 

leaders,    cut-off.  last  blow,    in  of 

ins.  blows. 


ft 

ft. 

ins. 

61 

52 

y* 

61 

51 

% 

58 

49 

% 

58 

56 

% 

58 

56 

% 

58 

48 

y2 

58 

48 

64 

45 

% 

£K 

DRIVER,   WEIGHT  OF 

64 

52 

% 

64 

50 

y* 

64 

51 

y2 

69 

54 

i 

C4 

49 

0 

64 

49 

0 

64 

49 

y* 

300 
240 
216 
240 
216 
192 
216 
156 


144 
168 
120 
144 
168 
144 
120 


204 
233 
292 
300 
185 
183 
259 
234 


221 
264 
190 
150 
211 
190 
253 


After  the  pile  driving  was  finished  the  land 
driver,  which  was  equipped  with  a  25  h.  p. 
engine,  was  set  facing  north  at  the  south  end 
of  the  bridge.  A  boom  was  rigged  on  the 
leads  and  used  to  handle  timber,  buckets, 
pumps,  steam  hammer,  etc.  Stringers  were 
laid  on  blocking  on  the  old  masonry  high 
enough  to  clear  the  proposed  work,  and  on 
these  stringers,  fitted  with  ties  and  rails,  was 
placed  a  traveling  derrick  facing  south.  Dur- 
ing the  construction  of  the  center  section  a 
half  Yard  Smith  mixer  was  placed  on  the 
traveler,  moved  over  the  forms  and  the  con- 
crete shot  directly  into  them.  This  method 
was  found  to  be  somewhat  cumbersome  for 
the  reason  that  it  was  necessary  sometimes 
to  concrete  in  one  form  one  day,  move  for- 
ward to  another  the  next  day  and  back  to  the 
first  form  the  following  day,  necessitating  the 
changing  of  runways,  platforms,  chutes,  etc., 
each  time.  Therefore,  when  the  end  sec- 
tions on  the  east  and  west  were  commenced, 
the  driver  and  traveler  were  placd  in  posi- 
tions facing  each  other  on  the  south  and  north 
ends  of  the  work  respectively,  but  the  mixer 
was  put  on  a  raised  platform  at  the  north  end 
of  the  work  with  runways  for  the  wheel- 
barrows. A  narrow  gage  track  was  laid 
from  the  mixer  south  along  the  trestle. 
A  small  push  car  carried  the  bottom 
dumping  bucket  from  the  mixer  to  the 
form  where  it  could  be  lifted  by  the  derrick 
and  moved  to  any  part  of  the  forms.  A  steam 
line  along  the  trestle  supplying  steam  t  >  the 
derrick,  pumps,  steam  hammer,  etc.,  con- 
nected by  means  of  a  Tee  with  a  ?0  h.  p. 
horizontal  boiler  and  a  50  h.  p.  upright  boiler 
housed  in  a  boiler  shanty  to  the  north  of  the 
bridge  and  east  of  the  tracks.  North  of  the 
boiler  house  was  the  cement  house  and  across 
the  tracks  from  these  was  the  office. 

During  work  on  the  center  section  there 
were  two  trestles  on  the  east  side  and  one  on 
the  west.  The  second  one  on  the  east  carried 
the  lead  to  a  freight  yard  and  material  could 
be  carried  on  push  cars  along  this  lead  on  to 
a  siding.  After  the  trestles  were  put  out  of 
service  material  was  carried  back  and  forth 


on  a  push  car  by  means  of  narrow  gage 
tracks. 

The  coffer  dams  were  of  double  3x10  in 
matched  yellow  pine  tongue  and  ijrooved 
sheating  with  upper  and  lower  8x10  in.  whal- 
ing spaced  about  4  ft.  center  to  center.  At  low 
tide  the  bottom  was  excavated  about  1  ft. 
below  low  water  where  necessary  and  the 
lower  waling  strips  put  in  place  on  the  coffer 
dam  piles.  When  upper  and  lower  waling 
was  set  the  sheeting  was  driven  with  a  2,600- 
lb.  Arnott  steam  hammer.  A  double  row  of 
sheeting  was  placed  between  the  waling  for 
about  6  ft.  and  wedged  together  with  wooden 
wedges  driven  between  the  sheeting  and  a 
bolt  through  the  waling.  This  was  then 
driven,  the  wedges  and  bolt  were  removed, 
and  the  next  6  ft.  was  placed,  wedged  and 
driven  in  the  same  manner.  The  first  coffer 
dam  enclosed  the  center  sections  of  the  north 
abutment  and  one  pier.    It  was  found  so  dif- 


Pumping  was  accomplished  by  means  of 
one  4  in.  and  one  8  in.  centrifugal  pump.  It 
was  sometimes  necessary  to  use  both  pumps 
to  unwater  a  coffer  dam,  but  after  the  leaks 
had  been  fixed  the  4  in.  pump  had  no  trouble 
in  holding  the  water.  Pumping  was  carried 
on  during  the  depositing  of  concrete  by  means 
of  a  channel  which  was  left  either  outside  the 
forms  or  between  the  forms  and  the  con- 
crete, through  which  the  water  might  flow 
without  injury  to  the  concrete.  The  water 
was  kept  pumped  out  below  the  foundation 
during  the  construction  of  the  body  wall  and 
allowed  to  rise  as  soon  as  the  concrete  filled 
the  forms. 

The  concrete  forms  were  of  2x8  in.  matched 
spruce,  with  4x6  in.  studs  about  3  ft.  c.  to  c, 
braced  against  the  coffer  dams.  All  exposed 
edges  were  rounded  with  1M  in.  quarter 
round  concave  fillet  or  molding.  The  edges  of 
this  fillet  had  to  be  trimmed  sometimes  witli 
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Fig.  2 — Details  of  Cofferdams  for  Foundation  Construction. 


fictilt  to  keep  the  water  pumped  out  of  such 
a  large  cofferdam  that  two  bulkheads  were 
driven  within  the  cofferdam  forming  a  sep- 
arate compartment  for  each  foundation.  These 
difficulties  were  caused  by  a  layer  of  small 
stone  and  spalls  at  the  bottom.  It  was  ex- 
tremely difficult  to  drive  through  this  layer 
and  frequently  sheeting  had  to  be  pulled  and 
re-driven.  The  best  results  were  obtained  by 
not  attempting  to  force  the  sheeting  too  much, 
as  this  broke  or  soread  the  pieces  and  left 
bad  leaks.  When  it  was  quite  certain  that 
there  was  a  stone  under  or  between  the 
sheeting,  it'  was  left  until  low  tide  and  the 
impediment  was  removed  by  hand,  or  if  the 
dam  were  far  enough  advanced  it  was  pumped 
out  and  excavated  to  the  bottom  of  the  offend- 
ing pieces  and  the  obstruction  removed. 

On  account  of  the  difficulties  encountered 
in  the  first  coffer  dam  the  rest  were  made  to 
include  a  section  of  one  foundation  only. 
Leaks  were  stopped  in  several  different  ways. 
Puddling  with  clay  did  not  proove  successful, 
probably  on  account  of  the  swift  current  at 
flood  and  ebb  tides  or  it  may  have  been  that 
it  was  not  sufficiently  tamped.  Leaks  were 
stopped  more  successfully  with  oakum,  and 
larger  ones  were  calked  with  old  rags.  Leaks 
which  could  not  be  stopped  in  one  of  these 
ways  were  stopped  with  concrete.  To  do  this, 
the  coffer  dam  was  allowed  to  fill  with  water 
and  sheeting  was  driven  so  as  to  form  a  box 
around  the  leak.  A  wooden  chute  was  then 
put  down  into  this  box  and  a  1:3  grout  was 
denosited  through  it.  The  chute  was  only 
1  ft.  square  in  cross-section  and  after  the 
first  water  was  driven  out  by  the  grout  it  was 
kept  full,  so  that  no  water  could  get  in.  By 
keeping  the  foot  of  the  chute  down  on  the 
grout  already  deposited  the  cement  did  not 
wash  out. 


a  gouge  or  chisel.  It  was  sandpapered  and 
cracks  were  filled  with  soap  to  produce  a  per- 
fectly round  corner.  The  face  of  forms  had 
all  bad  spots  planed  and  all  cracks  and  nail 
holes  filled  with  soap.  All  these  precautions 
were  taken  in  order  to  do  away  with  rub- 
bing the  concrete  after  removing  the  forms 
because  of  the  impossibility  of-  protecting  a 
rubbed  finish  in  cold  weather,  and  the  result' 
was  a  surprisingly  smooth  surface  which  it 
was  not  necessary  to  touch. 

Concrete  material  in  the  shape  of  sand  and 
stone  arrived  on  the  work  in  scows  and  was 
carried  in  carts  to  a  convenient  place  between 
the  spread  tracks  at  the  north  end  of  the 
bridge  where  it  was  handy  for  the  wheel- 
barrows when  needed.  Cement  arrived  on 
cars  and  was  switched  onto  a  siding  on  the 
west  side  and  unloaded  directly  into  the  ce 
ment  shanty. 

The  concrete  was  divided  by  the  specifica 
tions  into  three  classes,  namelv  Class  A. 
1:2:4,  Class  B,  1:3:6,  Class  C,  1:1:2.  Class 
A  was  used  in  backwalls  and  copings,  Class 
B  in  foundations  and  body  walls,  Class  C,  in 
bridee  seats. 

The  layout  of  the  concrete  plant  has  been 
described  in  a  foregoing  paragraph.  In  the 
foundations  the  concrete  was  deposited  with 
bottom  dumping  buckets  handled  by  either 
the  traveling  derrick  or  the  boom  on  the  pile 
driver,  depending  upon  the  nearness  of  the 
forms  to  one  or  the  other.  The  usual  meth- 
od of  depositing  in  foundations  was  to  com- 
mence at  one  end  with  a  1  ft.  layer  and  work 
toward  the  other  end,  putting  in  the  con- 
crete dry  enough  to  tamp  and  leaving  a  chan- 
nel along  the  edge  about  1  ft.  wide  to  carp 
what  little  water  could  not  be  kept  out  of 
the  forms.  As  there  was  also  a  foot  or  so 
of  space  outside  the  forms  through  whi.h 
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the  water  could  run,  this  method  gave  the 
small  amount  of  water  in  the  coffer  dams 
plenty  of  room  and  prevented  it  from  wash- 
ing through  the  concrete.  The  foundations 
were  usually  deposited  2  ft.  deep  one  day 
and  the  remaining  2  ft.  the  next  dav,  thus 
obviating  all  possibility  of  washing  out  the 
cement.  As  soon  as  the  2  ft.  layer  was  com- 
plete except  for  this  channel  leading  to  the 
pump,  the  pump  was  stopped  and  the  channel 
filled  with  concrete  as  rapidly  as  possible. 
This  first  2  ft.  layer  always  offered  the  big- 
gest problem  but  in  the  manner  described  a 
good  foundation  was  obtained.  The  second 
day  it  was  easy  enough  to  keep  the  water 
pumped  out  below  the  first  layer  of  concrete 
while  placing  the  second.  The  first  layer  was 
always  grouted  with  a  1:2  mortar  before  de- 
positing the  next.  No  difficulty  was  experi- 
enced in  putting  in  the  body  wall.  During 
the  placing  of  the  concrete  the  water  was  kept 
pumped  out  below  the  tops  of  foundations 
and  allowed  to  rise  around  the  forms  as  soon 
as  they  were  filled.  As  the  weather  ^rew 
colder  it  became  necessary  to  heat  the  ma- 
terials. The  sand  and  broken  stone  were 
heaped  over  48  in.  pipes  in  which  fires  were 
built.    Two  barrels  on  the  mixer  platform 


were  kept  filled  with  water  which  was  raised 
from  the  stream  below  by  a  man  with  a 
bucket.  Steam  for  heating  the  water  was 
turned  into  the  barrels  through  a  steam  hose. 
Close  inspection  was  necessary  to  insure  that 
the  water  was  not  used  more  rapidly  than  it 
was  heated  and  that  the  sand  and  stone  used 
in  the  concrete  were  taken  from  close  around 
the  heating  pipes. 

Protecting  the  concrete  after  it  was  placed 
proved  an  important  problem.  In  the  coffer 
dams  there  was  a  space  of  2  or  3  ft.  between 
the  forms  and  the  sheeting.  Into  this  space 
were  turned  three  jets  of  steam  through 
steam  hose.  The  tops  of  the  coffer  dams 
and  forms  were  roofed  over  with  tarpaulin 
laid  on  planks  and  the  whole  covered  with 
salt  hay,  completely  closing  the  tops  of  the 
coffer  dams.  Since  very  little  pressure  was 
needed  to  afford  enough  steam  to  keep  such 
a  narrow  space  above  freezing  temperature, 
this  was  the  most  economical  method  at  hand 
and  took  no  more  steam  than  it  was  necessar 
to  keep  in  the  boilers  to  prevent  their  freez- 
ing. One  of  the  jets  of  steam  was  turned 
into  the  space  on  the  south  side  of  the  forms, 
one  on  the  north  side  and  one  on  top  between 
the  concrete  and  the  tarpaulin.    These  jets 


were  kept  on  about  48  hrs.,  or  longer  in 
severe  weather.  Observing  all  these  precau- 
tions, concreting  was  carried  on  at  10°  F. 
with  never  an  indication  of  freezing.  In  less 
severe  weather  the  forms  were  merely  cov- 
ered with  tarpaulin  and  salt  hay,  provided  that 
the  concrete  had  been  blood  warm  when 
poured.  Copings  were  built  in  three  sections 
of  approximately  10  ft.  between  expansion 
joints.  The  two  end  sections  were  usually 
concreted  first  and  the  center  section  the  next 
day.  When  the  concrete  was  put  in  warm  in 
severe  weather  the  bulkheads  were  sometimes 
removed  and  the  center  sections  concreted 
within  24  hours.  Upon  removing  the  bulk- 
heads the  concrete  placed  the  previous  day 
would  be  found  hard  and  still  steaming  when 
exposed  to  the  cold. 

The  entire  structure  contains  3,034  cu.  yds. 
of  concrete,  requiring  613  cu.  yds.  of  wet 
excavation  and  204,000  F.  B.  M.  yellow  pine 
timber  in  coffer  dams.  The  cost  in  round 
numbers  was  $61,000. 

The  work  was  carried  out  by  the  Bunting 
Bull  Co.  Contractors,  of  New  York,  under 
the  supervision  of  Mr.  J.  G.  Wright,  resi- 
dent engineer,  with  the  writer  as  inspecting 
engineer  in  charge. 


GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


Prices  of  Cast  Iron  Pipe  in  Wisconsin 
—  1884  to  1909. 

In  the  recent  decision  of  the  Railroad  Com- 
mission of  Wisconsin  on  Manitowoc  Water 
Works  Co.  case,  a  diagram  was  given  showing 
the  prices  of  cast  iron  pipe  from  1884  to  190!t. 
We  reproduce  the  diagram  herewith. 

It  is  the  custom  of  the  commission  to  use 
average  unit  prices  for  appraisals,  the  average 
for  the  preceding  five  years  being  usually 
adopted. 


A.  G.  Popcke,  electrical  engineer,  Westing- 
house  Electric  &  Manufacturing  Co.: 

Tests  were  recently  made  in  a  steam-en- 
gine-driven machine  shop  to  determine  the 
size  of  electric  motors  to  be  used  to  drive  it 
in  groups.  The  results  obtained  give  some  in- 
teresting data  with  which  individual  and  group 
drive  can  be  compared. 

A  Westinghouse  graphic  recording  meter 
was  used  to  make  these  tests.  This  method 
is  the  most  accurate  and  gives  the  most  useful 
results  for  commercial  work  of  this  nature, 


no-load  friction  divided  by  the  number  of  ma- 
chines connected,  averages  about  200  watts 
or  the  equivalent  of  about  four  16  c.  p.  car- 
bon filament  lamps,  or  on  a  modern  basis  the 
equivalent  of  five  40  watt  tungsten  lamps  or 
160  c.  p.  A  shop  superintendent  passing 
through  his  shop,  detecting  a  16  c.  p.  lamp  lit 
in  bright  daylight,  gives  the  operator  a  calling 
down.  He  does  not  realize  that  the  overhead 
shafting  and  belting  for  each  machine  is  con- 
suming as  much  energy  as  four  such  lamps. 
Moreover,  what  a  brilliant-lighted  shop  half 


1 

i      i      i      i      i  i 

FLUCTUATIONS  IN  PRICES 

or 

CAST  IRON  WATER  PIPE 

Comparison  of  monthly  prices  with  one- 
year.  five-year  and  ten-year  averages 
New  averages  derived  semi-annuallv. 

r  l 

\D 

\\ 

SIS'' 

— §  t 

r 

\-3"    V  _Z 

I  10 

vs.— 

V* 

«  

1  /  N 

year 

\  -  *i 

f  ' 

— jH 

10 

t 

far 

 5 

fears 

Pric 

ti  through  this  period  averaged 

in  determining  point  B.  as  indicated 

^  "S  

by  dotted  line  A  H 

7  s 

1—  10 

Years 

I 

"rues  1 

hrough 

this  per 

od  avei 

aged  m 

dettrn 

lining  f. 

oint  C 

35 


25 


20 


15 


35 


30 


^5 


^0 


IS 


114  Si  89  IU90  9r-  94  9b  TSW  1900  02 

Diagram  Showing  Price6  of  Cast  Iron  Pipe  from  1884  to  1909. 


06 


/■Met 


Cost   Comparison   of   Electric  Motor 

Group    Drive    and  Individual 

Drive  for  a  Machine  Shop. 

The  following  comparison  of  electric  mo 
tor  Rroitji  and  individual  drive  fur  a  machine 
shop  is  Kivcn  in  a  discussion  before  the  En- 
gineer*' Society  <>/  Western   Pennsylvania  b> 


because  the  power  consumed  at  every  instant 
is  recorded  o\<  r  ,iny  desired  period  of  time-. 

Some  of  the  ic  suits  of  the  tests  made  iu 
the  machine  shop  mentioned  are  summarized 
in  Table  I.  This  t.ililc  shows  that  there  is 
I  Itt  fraction  loss  uf  overhead  work  (main 
■hafting;  counter  slutting  and  belts)  for  an 
average  of  about  UO  ft  of  main  shafting  The 
no  load  friction  loss'pcr  machine,  i  e.,  the  total 


the  consumption  of  this  wasted  energy  could 

make  I 

The  fimcl.miciit.il  question  for  an  engineer 
ui  shop  manager  to  solve  in  making  any 
changes  in  an  equipment  can  b«'  stated  as  fol- 
lows; I  low  shall  I  invest  money  in  order  to 
obtain  the  greatest  returns  upon  the  invest- 
ment ? 

With  the  usiilts  of  tests  given  in  Table  I 
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4 
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85 

71 

52 

97 

136 

183 

417 

617 

233 

528 

796 

760 

16.5 

20 

9 

19 

26 

31 

27 

36 

24 

41 

48 

93.5 

61 

55.5 

37.5 

40.4 

54 

33 

25 

31 

26 

28 

31 

25 

0.195 

0.280 

0.173 

0.195 

0.190 

0.17 

0.318 

0.51 

0.46 

0.42 

0.35 

0.51 

TABLE  I. — ANALYSIS  OF  POWER  CONSUMPTION  IN  A  MACHINE  SHOP. 

Floor  No.  (see  note  for  type  of  machines)  

Number  of  machine  tools  

Feet  of  main  shafting   417 

No  load  friction  loss — kw  

Average  load — kw  

Friction  loss 

Per  cent   

Average  load 

Feet  of  main  shafting  per  kw.  friction  loss  

Friction  loss  per  machine  tool — kw  

Average  load  per  machine  tool — kw  

Note. — In  the  above  the  speed  of  main  shafting  is  from  180  to  200  r.p.m.;  there  is  a  self-oiling 
bearing  every  eight  feet,  a  coupling  every  16  feet.  The  hangers  are  mounted  upon  eye-beams. 
The  overhead  work  is  kept  in  good  condition,  being  thoroughly  lined  up  once  a  year.  The  counter 
shafts  are  examined  and  oiled  once  a  month.  The  following  is  a  list  of  machines  connected  to 
the  shafting  on  the  various  floors:  Floor  1 — 37  lathes,  10  to  20  in.;  21  milling  machines;  19  drills, 
12  to  24  in.;  7  radial  drills,  4  to  5  ft.;  1  grinder.  Floor  2 — 46  grinders,  buffers  and  polishers;  15  P. 
&  J.  automatic  turret  lathes;  10  miscellaneous  machines  as  .small  lathes,  drills,  slotters  and  tool 
grinders.  Floor  3 — 20  lathes,  12  to  20  in.  (moderate  duty);  13  vertical  boring  mills,  30  to  48  in.;  6 
drills,  12  to  24  in.;  4  heavy  vertical  boring  mills,  60  to  90  ins.;  3  small  planers:  3  milling  machines 
2  tool  grinders;  1  radial  drill,  6  ft.  Floor  4—42  lathes.  12  to  24  in.;  3  milling  machines;  10  radial 
drills,  4  to  6  ft. ;  5  small  drills:  5  horizontal  boring  mills;  2  tool  grinders.  Floor  5 — SI  lathes,  12  to 
36  in.;  32  milling  machines:  5  small  planers;  13  drills,  10  to  24  in.;  3  radial  drills,  4  to  6  ft.;  2 
horizontal  boring  mills.  Floor  6 — 110  automatic  gear  millers;  32  automatic  gear  planers;  41 
lathes,  10  to  20  in. 


and  the  cost  of  putting  up  shafting  and  belt- 
ing and  the  cost  of  installing  motors,  calcu- 
lations can  be  made  to  determine  which  is 
the  better  investment — group  drive  or  individ- 
ual drive.  The  following  is  a  calculation  of 
this  kind  for  floor  No.  5  referred  to  in  Ta- 
ble I: 

GROUP  DRIVE— COST  OF  INSTALLATION. 
Main  Shafting — 

796  ft.  2-15/16  in.  shafting  at  .523  $  418.00 

Keyways  for  cplgs.  .274x100   37.00 

100  hangers  (25  in.  drop)   1,055.00 

50  couplings  at  $7.44   372.00 

3  clutches    345.00 

Labor  to  put  up  (14  cts.  per  ft.)..  112.00 


$2  339.00 

Cost  per  ft.  of  main  shaft  $  2.90 

Feet  per  machine,  5.9. 
Number  of  machines,  136. 

Cost  per  machine  $17.20 

Counter  Shafting — 

136x$30   $4,080.00 

Labor  $2.50x136   340.00 

Belts  (55  ft.  mach.  av.  wid.  3  in.  sin- 
gle.) 

136x55x.l3    970.00 

Pulleys  on  main  shaft  (10  in.  aver.) 

2xl36x$2.00    544.00 


$5,934.00 

Motor — 

50  h.p.  at  850  r.p.m   450.00 

Summary  of  Costs —  %  of  total. 

Main  shaft    $2,339.00  27 

C.  S.  and  pulleys   4,964.00  57 

Belts    970.00  11 

Motor    '  450.00  5 


$8,723.00  100 
GROUP  DRIVE — COST  OF  POWER  FOR  FRICTION  LOSS. 

Total  no-load  friction  loss— 26  kw.  at  2  cts. 
per  kw.-hr.  and  2,808  hours  per  year,  the  cost 
is  $1,460  per  year.  The  loss  increases  with 
load  approximately  70  per  cent.  The  cost  of 
full  load  friction  is  $2,480  per  year. 

COST  OF  INDIVIDUAL  DRIVE. 

On  the  average  a  2-h.p.  1,120-r.p.m.  motor 
will  be  required  to  operate  each  of  the  ma- 
chine tools  in  the  above  group.  Cost  per  mo- 
tor if  A.  C.  is  used,  $64  net.  Total  cost  136 
machines— 136  X64=$8,700.  Add  20  per  cent 
for  wiring,  extra  attachments,  etc.,  $10,500. 

Friction  Loss  of  Individual  Drive. — No  load 
loss  of  all  machines  running  light  is  136X20= 


27.2  kw.  But  the  time  factor  based  on  work- 
ing hours  for  machines  of  this  type  is  25  per 
cent,  therefore.  Average  load=.25X27.2= 
6.8  kw.  Cost  per  year=2808X.02X6.8=$382 
per  year.  The  full  load  losses  of  the  motor 
can  be  estimated  at  80  per  cent  increase  over 
no  load  losses.  These  are,  therefore.  1.80X 
382=$690  per  year. 

COMPARISONS. 

The  difference  in  cost  of  the  two  meth- 
ods is : 

Individual  drive   $10,500 

Group  drive    8,723 

Difference   $  1,777 

The  difference  in  friction  losses,  based  on 
no-load  friction,  is : 

Per  year. 

Group  drive   $2,480 

Individual  drive    690 

Difference   $1,790 

Time  to  pay  for  difference  in  first  cost  based 
on  money  saved  in  friction  loss:  Based  on 
no-load  friction,  17774-1078=1.65  years; 
based  on  full-load  friction,  1777H-1790=.99 
year. 

This  shows  that  the  difference  in  first  cost 
will  be  paid  for  in  two  years  if  the  difference 
in  friction  loss  alone  is  considered  at  2  cts. 
per  kw.-hr.  The  friction  loss  in  large  shops 
is  one  of  the  items  of  least  importance  of  the 
operating  expenses,  since  the  total  power  con- 
sumed is  usually  1  or  2  per  cent  of  the  total 
operating  expenses. 

If  the  cost  of  installing  individual  motors  is 
50  per  cent  of  their  purchasing  cost  instead  of 
20  per  cent,  as  above  assumed,  the  difference 
in  first  cost  would  be  $4,277  and  difference 
in  cost  of  friction  (average  between  full  and 
no  load)  $1,439  and  the  difference  would  be 
paid  for  in  4277-=-1439=3  years. 

Table  II  gives  the  results  of  a  similar  analy- 
sis of  costs  for  the  remaining  floors  referred 
to  in  Table  I.  These  figures  show  that  if  the 
proper  motor  is  used  for  individual  drive, 
the  difference  between  the  cost  of  individual 
and  group  drive  is  not  very  large  if  a  new 
shop  installation  is  considered,  and  will  be 


TABLE  II. — ANALYSIS  OF  FIRST  COST  AND  COST  OF  FRICTION  LOSS  IN  GROUP  DRIVEN 

AND  INDIVIDUAL  DRIVEN  MACHINE  SHOPS. 

Floor  number    1  2  3  4  5  6 

Number  of  machines   85  71  52  97  136  183 

Feet  of  main  shafting   417  617  233  528  796  760 

Group  Drive — 

Cost  of  installation  of: 

Main  shafting    $1,495  $1,674  $   692  $1,315  $2,339  $2,240 

Counter  shafting  and  pulleys   3,102  2,592  2,030  2,541  4,964       6  6S0 

felts    607  510  745  694  970  1,310 

Motors    317  1,323  386  416  450  1,222 

„    .     ;  $5,521  $6,099  $3,853  $4,966  $8,723  7lL452 

Cost  of  friction  load  per  year: 

Based  on  no  load  losses   $   930  $1,125  $   507  $1,070  $1,460  $1,740 

Based  on  full  load   $1,5S0  $1,900  $   865  $1,820  $2,480  $2,960 

Individual  Drive — 

Average  h.p.  of  motor   2  3  3  2  2  3 

Cost  of  motors  plus  20%   $6,550  $6,360  $4,750  $7,500  $10,500  $16,800 

Cost  of  friction  load: 

£J°  load    $  240  $  220  $  161  $  273  $     382    $  562 

Full  load      430  396  290  490  690  l.Olo 

Difference  between  costs  of  group  and  individual 
drives — 

FrTctionToad:- $1'°29  $26X  $89?  ^,534  $  1,777    $  5.34S 

Based  on  no  load  friction   $  690  $  905  $  346  $  797  $  1,078  $1,178 

Based  on  full  load  friction   $1,150  $1,504  $  575  $1,330  $  1,790    $  1  950 

Time  to  pay  for  difference  in  years: 

Based  on  no  load  friction   1.5  o.29  2.6  3  2  1  65         4  5 

Based  on  full  load  friction   (K9  017  16  19  0  99 

(Note. — Cost  of  power  based  on  2  cts.  per  kw.-hr.) 


paid  for  in  two  years — average.  Instead  of  in- 
vesting money  in  shafting  and  belting,  it  can 
be  more  economically  invested  in  the  pur- 
chase of  electric  motors  for  individual  drive. 
It  must  be  remembered  that  the  condition  of 
the  overhead  work  upon  which  these  results 
have  been  based  is  ideal  compared  with  that 
of  the  average  machine  shop  where  line  shaft- 
ing is  more  or  less  out  of  alignment,  bearings 
and  counter  shafts  are  loose  and  belting  cov- 
ered with  oil.  In  these  cases  the  friction  loss- 
es are  greater  and  the  individual  motors  would 
show  still  greater  advantage.  With  higher 
cost  of  power  the  advantage  is  also  greater. 

In  cases  where  an  old  shop  is  completely 
equipped  with  line  shaft  drive  it  naturally 
would  not  pay  to  scrap  all  the  overhead  work 
already  installed  at  once,  but  whenever  new 
machine  tools  are  purchased,  or  whenever 
changes  are  made  in  a  shop  layout  the  prob- 
lem should  be  investigated  in  a  manner  simi- 
lar to  that  above  outlined  to  determine  the 
advantages-  of  each  type  of  drive  from  an 
economic  point  of  view;  in  the  majority  of 
cases  individual  drive  will  show  the  greatest 
number  of  advantages. 


PERSONALS. 

Mr.  Alexander  Milne  has  resigned  from  the 
office  of  City  Engineer  of  St.  Catherines,  Ont. 

Mr.  M.  H.  Church  has  been  appointed  Super- 
intendent of  Construction  for  the  city  of  Vic- 
toria, B.  C. 

Mr.  E.  H.  Mark  of  Louisville,  Ky.,  has  been 
appointed  State  Sanitary  Engineer  and  Chemist 
for  the  State  Board  of  Health  for  Kentucky. 

Mr.  Jos.  O'Neill.  Assoc.  M.  Am.  Soc.  C.  E., 
who  has  been  City  Engineer  of  Leavenworth, 
Kans.,  since  1909,  has  tendered  his  resignation, 
to  take  effect  Jan.  1,  1912. 

Mr.  W.  S.  Crites  has  been  appointed  Division 
Engineer  of  the  Southern  Pacific  Railway  Com- 
pany, succeeding  Mr.  F.  L.  Burckhalter.  Mr. 
Crites'  offices  are  at  Los  Angeles,  Cal. 

Dr.  D.  D.  Cairnes  of  the  Canadian  Geological 
Survey  has  returned  to  Ottawa,  having  been 
engaged  during  the  past  summer  in  geological 
work  in  connection  with  the  International  Boun- 
dary Survey. 

The  Sullivan  Machinery  Co.  has  moved  its 
Salt  Lake  offices  from  the  Dooley  Bldg.,  where 
it  has  been  located  for  the  past  five  years,  to 
the  Kearns  Bldg.,  Room  704.  Mr.  M.  G.  Doll 
is  local  manager. 

Mr.  A.  H.  Dimock  has  been  appointed  Acting 
City  Engineer  of  the  city  of  Seattle,  Wash.  Mr. 
Dimock  has  been  serving  as  Assistant  Engineer 
and  has  been  with  the  engineering  department 
of  the  city  since  1897. 

Mr.  D.  S.  Hooker  has  been  appointed  Chief 
Engineer  of  the  Wichita  Falls  &  Northern  Rail- 
way Company  to  succeed  Mr.  R.  A.  Thompson, 
who  resigned  to  accept  an  appointment  to  the 
Colorado  State  Commission. 

Mr.  Philip  H.  Dater,  Resident  Engineer,  New 
York  Barge  Canal  at  Little  Falls,  N.  Y.,  has 
been  promoted.  He  assumed  his  new  duties  on 
Dec.  1  with  offices  in  the  canal  engineers'  head- 
quarters in  Albany.  His  successor  on  Residency 
No.  4  at  Little  Falls  has  not  been  appointed. 

Mr.  W.  C.  Lounsberry  has  been  appointed 
General  Superintendent  of  the  Superior  Water, 
Light  &  Power  Co.  of  Superior,  Wis.  Mr. 
Lounsberry  was  formerly  Superintendent  of  the 
water-works  department  of  this  company.  He 
will  have  supervision  of  all  outside  operations, 
including  construction  and  maintenance. 

Mr.  M.  H.  Elkin,  assistant  to  Chief  Engineer 
of  the  Rutland  R.  R.  from  1904  until  May.  1909, 
and  for  several  months  Acting  Chief  Engineer, 
died  suddenly  at  Hazleton,  Pa.,  on  the  night  of 
November  26.  Mr.  Elkin  was,  at  the  time  of  his 
death.  Division  Engineer  for  the  Lehigh  Valley 
R.  R.  His  funeral  was  held  at  Hornell,  N.  Y., 
Nov.  29. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Standard  Light  Locomotives. — Paper,  6x9  Ins.. 
20  pp.  American  Locomotive  Co.,  McCormicK 
Bldg.,  Chicago,  111. 

This  is  pamphlet  No.  10040,  which  illustrates 
and  describes  the  standard  designs  of  light  loco- 
motives for  contractors,  quarries,  mines  and  in- 
dustrial service.  Tables  of  dimensions,  hauling 
capacities,  etc.,  are  given. 
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Atlantic  Dredges. — Paper,  6x9  ins.,  48  pp.  At- 
lantic Equipment  Co.,  Ill  Broadway,  New  York 
City. 

This  is  pamphlet  No.  10028,  illustrating  and 
describing  dredges  built  by  the  American  Loco- 
motive Co.  Dipper,  elevator  and  hydraulic 
dredges  are  included,  showing  line  drawings  as 
well  as  photographs. 

Atlantic   Shovels. — Paper,    6x9   ins.,     64  pp. 
American    Locomotive    Co.,    McCormick  Bldg.. 
Chicago. 

This  catalog  illustrates  and  describes  parts  of 
Atlantic  Steam  Shovels;  details  are  given. 

Lehigh  Cement. — Paper,  6x9  ins.,  16  pp.  Le- 
high Portland  Cement  Co.,  People's  Gas  Bldg.. 
Chicago,  111. 

This  is  the  October  bulletin  containing  illus- 
trations and  descriptions  of  work  now  going  on 
where  Lehigh  Cement  is  being  used. 

Wire  Ropes. — Paper,  6x9  ins.,  16  pp.  John  A. 
Roebling's  Sons  Co.,  Trenton,  N  J. 

This  catalog  illustrates  and  describes  Roebling 
Sockets  and  their  attachments  to  wire  rope. 
Details  of  the  construction  are  given. 

Wire  Rope  Transmission.— Paper.  6x9  ins.,  76 
pp.    John  A.  Roebling's  Sons  Co.,  Trenton,  N.  J. 

This  is  a  very  complete  catalog  covering  the 
subject  of  transmission  of  power  by  wire  rope. 
A  number  of  examples  of  installations  are  given 
In  descriptions  and  illustrations. 

Plumbing  &  Steam  Specialties — Paper,  6x9 
Ins.,  32  pp.    Modern  Iron  Works,  Quincy,  111. 

This  is  catalog  "F"  covering  steam  and 
plumbing  specialties,  sewerage  disposal  siphons, 
flushing  siphons,  water  and  gas  supplies.  Ta- 
bles of  sizes,  prices,  etc.,  are  given. 

Hydraulic  Punches.— Paper,  6x9  ins.,  60  pp. 
Watson- St illman  Co.,  50  Church  St.,  New  York 
City. 

This  is  catalog  No.  77  covering  hydraulic 
punches.  Illustrations,  descriptions,  tables  of 
sizes  and  prices  are  given. 

Catalog  No.  80  issued  by  the  above  company 
covers  the  Chambers  Locomotive  Throttle.  Il- 
lustrations and  description  are  given  in  detail. 

Water  Proofing  Specifications. — Paper.  5%x 
7%  ins.,  24  pp.  Trussed  Concrete  Steel  Co.,  De- 
troit, Michigan. 

This  contains  specifications  for  water-proof- 
ing bv  integral  method,  by  water-proofed  plas- 
ter cost  and  by  membrane  method.  Specifica- 
tions cover  pater-proofing  for  walls,  for  bridges 
and  culverts. 

Gas  Tractor.— Paper,  4%x6%  ins.,  48  pp.  Gas 
Traction  Co.,  2723  University  Ave.,  S.  E.  Min- 
neapolis, Minn. 

This  pamphlet  contains  a  series  of  letters  of 
recommendation  with  illustrations  of  the  Big 
Four  "30"  machine  in  operation  in  various  lo- 
calities. 

Rubberhide  Boots  &  Shoes.— Paper.  3V2x7  ins., 
16  pp.  Rubberhide  Co.,  Essex  Bldg.,  Boston, 
Mass. 

This  catalog  illustrates  and  describes  shoes 
and  boots  for  wet  concrete  and  other  wet  work. 

"Ironwear"  Rubber  Boots  &  Shoes.— Paper. 
3V£x6  ins..  36  pp.  J.  E.  Bates  Co.,  198  Church 
St..  New  York  City 

This  is  the  1911  net  price  catalog  for  Ironwear 
and  for  Hood  and  Old  Colony  rubbers  for  heavy 
service. 

Pulsometer.— Paper,  3^x7  ins.,  24  pp.  Pulso- 
meter  Steam  Pump  Co.,  17  Battery  PI.,  New 
York  City. 

This  booklet  contains  complete  information 
as  to  the  erection  and  operation  of  Pulsometer 
pumps. 

Air  Compressors.—  Paper,  6x9  Ins.,  12  pp.  In- 
gersoll-Rand  Co.,  11  Broadway,  New  York  City. 

This  catalog  Illustrates  and  describes  class 
N.  F-t  steam  driven  single  stage  straight  line 
ilr  compressors.  Tables  of  sizes,  capacities,  etc., 
are  given. 

Road  Roller  Rules.— Paper,  3%x6  Ins.,  40  pp. 
Buffalo  Steam  Roller  Co.,  Buffalo,  N.  Y. 

This  pamphlet  contains  illustrations  and  com- 
plete (Unctions  and  useful  hints  for  tin-  opera- 
tion of  th"  I'.uffalo-ritts  Steam  Road  Roller. 

Water  Heater.— Paper,  5%x6%  Ins.,  8  pp.  Da- 
vid C.  Seymour,  49  Lawrence  St.,  Newark,  N.  J. 

Descriptions  with  Illustrations  of  the  Internal 
manifold  water  heater  for  manufacturing  and 
domestic  purposes. 

Karbollth  Flooring.— Paper,  7x5  Ins.  12  PP- 
American  Mason  Safety  Tread  Co.,  60  Church 
St.,  New  York  City 

A  description  of  a  fireproof  flooring,  sanitary 
but  Mid  wainscoting. 

"Steelkote."— Paper.  .",%x6'A  Ins..  6  pp.  Schoell- 
r-,|if,  Hertford  A>  Manna  Co..  30  Church  St., 
\eW  York  City. 

Contains  descriptions  and  sample  colors  of  a 
protective  paint  for  steel  work. 

Hayw.ird    Drag    Scraper    Bucket.    Paper,  7V4 

*9  Ins.,  s  pp.  Hayward  Co.,  60  Church  St.,  Now 
York  City. 

This  Is  Pamphlet  757(1  which  Illustrates  In  de- 
i.ill  and  gives  specifications  for  Mm  above  dran 

buckets, 


Water  Purifying  Machine. — Paper,  6x9*4  ins., 
32  pp.  American  Electric  Water  Purifying  Ma- 
chine Co.,  200  5th  Ave.,  New  York  City. 

This  catalog  .contains  complete  descriptions 
with  illustrations  and  line  drawings  of  this 
machine.  Laboratory  tests  are  given  with  let- 
ters from  various  users. 

Dolarway  Pavement. — Paper,  7x10  ins.,  6  pp. 
Dolarway  Paving  Co.,  95  Liberty  St.,  New  York 
City. 

This  pamphlet  illustrates  the  method  of  laying 
Dolarway  Pavement,  consisting  of  a  concrete 
base  and  a  bituminated  wearing  surface. 

Compressors. — Paper,  6x9  ins.,  24  pp.  Inger- 
soll-Rand  Co.,  11  Broadway,  New  York  City. 

Bulletin  3007  describes  PB  power  driven  air 
compressors,  Duplex  type,  with  air  cylinders 
closely  coupled  to  the  frame  and  with  a  central 
driving  wheel.  Catalog  gives  several  sectional 
views  of  the  machine,  and  tables  of  sizes  and 
capacities. 

Industrial  Railways. — Paper,  8x11  ins.,  16  pp. 
Orenstein-Arthur  Koppel  Co.,  30  Church  St., 
New  York  City. 

This  is  catalog  No.  408— a  special  catalog  for 
brick  manufacturers— containing  illustrations, 
descriptions,  tables  of  sizes,  etc.,  of  portable 
narrow  gage  industrial  railways  and  equipment 
of  all  descriptions. 

Catalog  No.  411,  6%xl0,  44  pp.  This  is  a 
loose  leaf  catalog  containing  tables  of  rules 
and  sections,  illustrations  of  various  classes 
cars,  locomotives,  and  supplies  for  industrial 
railways.  This  catalog  is  printed  both  in  Span- 
ish and  English. 

Surveying  Instruments. — Paper,  6x9  ins.,  4  pp. 
Young  &  Sons,  43  N.  7th  St.,  Paul,  Minn. 

These  pages  are  inserts  for  the  regular  cata- 
log, illustrating  and  describing  a  solar  transit 
with  the  solar  attachment  independent  of  the 
transit.  Specifications,  descriptive  details  and 
parts  are  given 

Milwaukee  Mixer. — Paper,  6x9  ins.,  64  pp.  Mil- 
waukee Concrete  Mixer  &  Machy.  Co.,  Milwau- 
kee, Wis. 

This  catalog  illustrates  and  describes  the 
Milwaukee  Concrete  Mixer  in  its  many  types. 
Illustrations  are  given  snowing  details  of  the 
machinery.  Descriptive  details,  tables  of 
weights,  sizes,  capacities,  prices,  etc.,  are  given. 
The  catalog  also  includes  hoisting  engines,  dis- 
tributing towers,  etc. 

Dredging  M?^hinery. — Cloth,  10%x7%  ins.,  64 
pp.    The  Bucyrus  Co.,  So.  Milwaukee,  Wis. 

This  catalog  contains  illustrations  and  line 
drawings  with  descriptions  of  dipper  dredges, 
hydraulic  dredges,  dredging  pumps,  and  eleva- 
tor dredges.  Illustrations  are  given  of  details 
and  of  the  various  machines  at  work. 

Crushing  &  Road  Building  Machinery. — Paper, 
7x9%  ins.,  48  pp.  American  Road  Machine  Co., 
Kennett  Square,  Penn. 

This  catalog  is  the  34th  annual  catalog  of  the 
company  and  contains  illustrations  and  com- 
plete descriptions  of  machines  and  parts,  tables 
of  sizes,  etc.,  of  rock  crushers,  traction  engines, 
road  scrapers  and  drags,  water  wagons  and 
sprinklers  and  crushing  rolls,  and  a  separate 
pamphlet  is  devoted  to  the  Keystone  Smooth 
Bottom  galvanized  iron  sluice  pipe. 

Motor  Trucks. — Paper.  6x9  ins.,  33  pp.  Rapid 
Reliance  Co.  of  Illinois,  2241  Wabash  Ave., 
Chicago,  111. 

This  folder  illustrates  and  describes  the  Re- 
liance Model  H.  J.  3%  ton  truck. 

Wemlinger  Steel  Sheet  Piling.  Paper.  5 '.,  \ 
7%  ins.,  20  pp.  Wemlinger  Steel  Piling  Co.,  11 
Broadway,  New  York  City. 

In  this  catalog  are  descriptions  and  illustra- 
tions of  steel  sheet  piling  and  work  upon  which 
the  piling  has  been  used.  The  catalog  also 
gives  complete  tables  of  sizes,  weights  and 
physical  properties. 

"Lakewood  Line." —Paper,  9X83%  ins..  16  pp. 
The  Ohio  Ceramic  Engineering  Co.,  1015  First 
National  Bank  Bldg.,  Chicago,  111. 

This  pamphlet  is  one  of  several  small  pamph- 
lets which  illustrate  and  describe  contractors' 
tools  and  equipment  for  concrete  work.  The 
line  Includes  mixers,  engines.  Industrial  cars, 
hoists,  buckets,  track,  etc. 

Keyless  Padlocks.— Pa  tier.  3'/_,xr.",  ins.,  S  pp. 
American  Keyless  Lock  Co.,  417  S.  Dearborn  St., 
Chicago,  111. 

This  pamphlet  describes  a  padlock  which  is 
operated  by  means  of  a  combination  of  push 
buttons. 

DI-EI-lte  Resistance  Units.  Paper,  6x9  Ins., 
12  pp.  Wirt  Klccirlc  Specialty  CO.,  German- 
town.  Pa. 

Hlllletln  lior,  describes  these  resistors  In  detail 
and  fives  description*  and  Illustration!  of  sev- 
eral types  of  resistance  units. 

Expulsion  Fuses  and  Fuse  Holders.— Paper, 
RxlOty  Ins.,  20  pp.  General  Klcctrlc  Co.,  SchOn- 
ectndy.  N.  Y. 

Hlllletln  No.  4S!19  Illustrates  and  describes 
expulsion  fuses  anil  fuse  holder!  These  are  for 
use  on  circuits  having  voltages  up  to  and  In- 
cluding 1111,0110. 

Battery  Truck  Crane.— Paper.  8x10%  Ins  ,  12 
pp.    General  Klccirlc  Co,  Schenectady,  N.  V. 


Bulletin  No.  4892  describes  and  illustrates  this 
vehicle  which  is  operated  by  storage  battery 
and  is  mounted  on  its  forward  end  and  swing- 
ing crane.  The  hook  of  the  crane  is  operated 
by  a  one  ton  hoist  which  in  turn  is  operated 
from  the  vehicle  battery. 

Gas  Tractors. — Paper,  4M.x6%  ins.,  80  pp.  Gas 
Traction  Co.,  University  and  28th  Aves.,  S.  E., 
Minneapolis,  Minn. 

Shows  photographs,  descriptions  and  letters 
regarding  the  working  efficiency  of  the  Big 
Four  "30  tractor." 

Hayward  Buckets. — Paper,  7%x9  ins.,  4  pp. 
The  Hayward  Co.,  50  Church  St.,  New  York 

City. 

This  pamphlet  is  No.  577  which  has  recently 
been  published  to  show  additional  uses  to 
which  Hayward  buckets  are  being  put. 

Condensite. — Paper,  5x8  ins.,  20  pp.  Conden- 
site  Company  of  America,  Glen  Ridge,  N.  J. 

This  catalog  describes  a  material  for  plastic 
molding  and  some  articles  which  are  made  with 
the  material.  It  is  used  for  making  insulators 
phonographic  records,  for  covering  parts  ex- 
posed to  chemicals,  valve  discs,  etc. 

Geary  Water  Tube  Boilers. — Paper,  6x3*4  ins.. 
52  pp.   Oil  City  Boiler  Works,  Oil  City,  Pa. 

This  catalog  contains  a  description  of  the 
design  of  the  setting  and  equipment  of  the 
Geary  Water  Tube  Boilers.  Complete  line 
drawings  and  halftone  illustrations  are  given. 

Mechanical  Lubricator. — Paper,  6x9  ins.,  8 
pp.    Sterling  Machine  Co.,  Norwich,  Conn. 

This  bulletin  is  No.  1041  which  illustrates  and 
describes  in  detail  the  improved  Sterling  Lubri- 
cator.  Price  lists  and  sizes  are  shown. 

Priestman  Ejector  System. — Paper,  9x11  ins.. 
8   pp.    Merritt   &   Co.,   Front  and  Arch  Sts.. 

Camden,  N.  J. 

This  system  is  illustrated  and  described  In 
detail  in  this  catalog.  The  system  is  applicable 
in  buildings  where  there  is  insufficient  fall  to 
sewers  and  is  used  for  relative  purposes  in  a 
variety  of  ways.  Standard  types,  sizes,  capac- 
ities and  dimensions  are  given. 

Power  Transmission  Machinery. — Paper,  6x9 
ins..  140  pp.    The  Jeffrey  Mfg.  Co.,  Columbus. 

Ohio. 

This  catalog  is  the'  latest  catalog  issued  by 
the  Jeffrey  Company  on  power  and  transmis- 
sion. It  is  probably  the  most  complete  catalog 
devoted  entirely  to  this  subject.  There  are  a 
large  number  of  subjects  listed  and  a  great  deal 
of  technical  and  other  useful  information  which 
will  be  exceedingly  valuable  to  the  engineer  of 
an  industrial  plant,  a  mine,  a  mill  or  large  fac- 
tory where  this  class  of  machinery  is  used 
Besides  listing  dimensions  and  sizes  of  every 
part  in  this  line,  there  is  considerable  descrip- 
tive matter  on  horse  powers,  steel  shafting, 
standard  methods  of  key  seating,  sizes  and 
dimensions  of  couplins,  hangers,  pillo,  blocks, 
counter  shafts,  belt  tighteners,  clutches  and 
quills. 

A  feature  is  made  of  the  improved  split  iron 
pulley  which  may  be  readily  installed  or  re- 
moved from  the  shaft  without  disturbing  other 
equipment.  A  complete  line  of  wood  split  pul- 
leys and  a  very  complete  description  and  In- 
formation on  road  driving  are  shown.  There 
are  quite  a  number  of  details  in  the  last  pages 
showing  the  horse  power  of  belts,  method  of 
calculating,  bending  and  torsional  moments  for 
shafts. 

The  Science  of  Mixing  Concrete. — Paper,  6x9 

ins..  24  pp.  Austin  Cube  Mixer  Co.,  Ry.  Ex- 
change Bldg.,  Chicago,  111. 

This  catalog  contains  an  extensive  discussion 
of  the  principles  of.  mixing  concrete  and  the 
methods  of  mixing;  also  the  development  of  the 
Chicago  Improved  Cube  Mixer.  Complete  illus- 
trations are  given,  together  with  tables  of  sizes 
and  capacities. 

S.  &  S.  Elevating  Batch  M Ixer.— Paper.  Sxll 
Ins.,  4  pp.  Cement  Tile  Machinery  Co.,  Water- 
loo, la. 

This  is  a  pamphlet  describing  a  new  type  of 
mixer  In  which  the  proportioning  takes  place  In 
a  measuring  box.  The  material  is  mixed  dry  in 
a  drum  as  it  is  elevated.  It  is  then  dumped 
into  the  receiving  hopper  of  a  piis  mill  where  It 
is  mixed  again  and  water  added. 

Excavating  Machinery. — Paper.  5VLx7Vi  Ins.. 
24  pp.    The  Jacobs  Knginoerlng  Co.,  Ottawa.  Ill 

The  manufacturers  present  In  these  pages  an 
Illustrated  description  of  their  trench  exeavat 
lug  machine  which  consists  of  a  revolving  der 
rick   with  an  auxiliary   boom   which   acts   as  I 
guide  to  the  bucket.    The  description   Is  \  crv 
complete   with  useful   Information  and  Is  care 
fully  Illustrated. 

Blue  Print  Cloth.  Williams.  Ilrnwn  *  Karle. 
Inc.,  918  Chestnut  St.,  Philadelphia.  Pa. 

This  coinnnny  is  distributing  samples  of  a 
strong  and  durable  waterproof  cloth  lor  drawing 
with  India  Ink,  pencil  or  blue  printing,  Prices 
are  given.  The  company  lias  also  Issued  ti 
Olrcular  which  Illustrates  and  describes  appa 
i  it  us  for  opaque  projection  <»f  photographs, 
Illustrations  from  hooks,  drawings,  etc  The 
apparatus  has  recently  been  furnished  to  ■ 
number  of  nillroads  for  lectures  on  signals 
movement  of  trains  and  for  other  class  Instruc 
Hons  for  operating  departments.  Complete  price 
list    Is  given. 
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What  Are  the  Problems  of  Federal 

Swamp  Land  Reclamation. 

The  Federal  direction  of  swamp  land  recla- 
mation is  advocated  by  the  Chief  Hydrogra- 
pher  of  the  U.  S.  Geological  Survey,  some 
extracts  from  whose  address  before  the  Na- 
tional Irrigation  Congress,  held  last  week  in 
Chicago,  we  publish  in  another  column.  Few 
engineers  will  dispute  the  main  argument 
advanced  by  Mr.  Leighton.  No  artificial 
boundaries,  whether  they  be  geographical  lines 
or  lines  marking  private  ownership,  affect  the 
reclamation  of  a  swamp  land  area  considered 
purely  as  an  engineering  problem.  Also,  the 
reclamation  of  such  areas  by  draining  them 
in  isolated  tracts,  each  considered  without  re- 
spect to  another,  or  to  the  area  as  a  whole, 
will  not  be  economic  drainage  engineering. 
Finally,  the  general  laws  to  which  systems  of 
natural  drainage  channels  invariably  conform 
must  be  followed  in  developing  any  system 
of  artificial  drainage  channels.  These  claims, 
as  already  stated,  are  not  likely  to  be  dis- 
puted by  engineers  or  by  drainage  men  in 
general.  This  fact,  however,  is  not  conviction 
that  no  obstacles  are  in  the  way  of  Federal 
direction  and  control  of  swamp  land  reclama- 
tion. 

Our  first  comparison  of  the  idea  of  Fed- 
eral direction  of  swamp  land  reclamation  is 
with  present  Federal  direction  of  arid  land 
reclamation.  Arid  land  reclamation  or  irriga- 
tion, as  so  far  conducted  by  the  Federal  Gov- 
ernment, has  been  signally  successful.  A 
study  of  the  results  presented  by  Mr.  Fortier 
of  the  Reclamation  Service,  in  his  paper  fol- 
lowing that  of  Mr.  Leighton's  in  this  issue, 
is  very  convincing  on  this  point.  Also,  it  is 
quite  logical  to  claim  that  if  the  Federal  state 
is  warranted  in  spending  money  to  reclaim 
arid  land  by  irrigation  it  is  warranted  in 
spending  money  to  reclaim  swamp  land  by 
drainage.  Indeed,  there  are  numbers  of  per- 
sons who  are  already  asserting  that  undue 
discrimination  is  being  shown  by  the  Gov- 
ernment in  favor  of  the  states  having  arid 
lands.  This  is,  of  course,  another  matter 
than  that  discussed  by  Mr.  Leighton.  Return- 
ing to  that  subject,  it  is  not  clear  from  any- 
thing said  by  Mr.  Leighton  that  means  to 
effectual  Federal  direction  of  swamp  land 
reclamation  may  not  be  rather  difficult  to 
attain. 

There  is  something  of  a  distinction  between 
the  benefit  accruing  from  the  drainage  of  a 
swamp  and  that  bestowed  by  bringing  water 
for  irrigation  within  the  reach  of  land  owners. 
In  the  latter  case  no  considerable  benefit  is 
bestowed  without  compensation ;  water  is  not 


delivered  to  the  land  unless  the  landowner 
buys  the  privilege.  We  are  speaking  of  land 
considered  solely  as  a  means  for  crop  pro- 
duction and  of  land  held  by  private  owner- 
ship prior  to  the  building  of  irrigation  works. 
In  irrigation  the  benefit  bestowed  is  in  a  large 
measure  physically  controllable.  This  is  not 
the  case  in  drainage.  If  a  swamp  area  is 
drained  all  the  land  within  that  area  and  bor- 
dering it  is  benefited  automatically ;  the  bene- 
fit may  and  generally  does  extend  to  land 
far  back  from  the  swamp  area  proper.  There 
cannot  well  be  any  distinction  between  land- 
owners in  bestowing  benefit ;  the  only  differ- 
ence there  can  be  between  the  degrees  of 
benefit  bestowed  is  that  which  will  naturally 
come  from  differences  in  geographic  and  hy- 
drographic  conditions  at  various  localities. 
The  benefit  bestowed  in  drainage  is  not  phy- 
sically controllable ;  it  cannot  be  demanded 
as  it  can  be  in  irrigation  that  payment  shall 
precede  delivery  of  benefit,  the  swale  border- 
ing the  swamp  front  of  one  farm  cannot  be 
drained  and  that  bordering  the  swamp  front 
of  the  next  farm  left  in  its  original  uncrop- 
able  condition. 

Another  considerable  difference  between 
swamp  land  and  arid  land  reclamation  is  that 
purchase  or  preemption  of  swamp  land  by  pri- 
vate owners  has  been  much  more  extensive 
than  was  the  case  with  arid  lands.  In  all 
the  Federal  arid  land  reclamation  it  is  doubt- 
ful if  anv  more  annoying  problem  has  been 
met  than  the  equitable  adjustment  of  the  new 
improvements  to  the  established  conditions 
of  land  ownership  and  water  rights.  These 
complexities  will,  if  anything,  be  increased 
in  adjusting  the  benefits  that  will  come  from 
Federal  reclamation  of  swamp  lands. 

In  presenting  above  the  two  main  distinc- 
tions between  swamp  land  and  arid  land  recla- 
mation as  a  Federal  task,  a  complete  discus- 
sion has  not  been  attempted.  Indeed,  the 
data  are  not  available  for  a  complete  dis- 
cussion. It  is  quite  certain  that  a  determined 
effort  will  be  made  by  those  interested  in 
swamp  reclamation  to  force  its  equal  con- 
sideration in  Federal  expenditures  with  arid 
land  reclamation.  It  is  even  more  than  prob- 
able that  a  swamp  land  reclamation  act  alike 
in  purpose  to  the  present  arid  land  reclama- 
tion act  will  be  secured.  There  is  no  less 
logical  excuse  for  one  law  than  for  the  other. 
If  Federal  swamp  land  reclamation  is  to  be 
undertaken  it  should  be  undertaken  with  full 
knowledge  of  the  intricacies  of  the  problem ; 
not  merely  of  the  engineering  intricacies,  but 
of  those  of  political  and  legal  character.  This 
knowledge  we  believe  is  not  had  at  present. 
When  obtained,  we  also  believe,  it  will  be 
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found  to  indicate  a  more  complicated  problem 
than  was  encountered  in  providing  for  Federal 
arid  land  reclamation.  There  is  a  pronounced 
tendency  in  the  arguments  advanced  by  Fed- 
eral swamp  land  reclamation  advocates  to 
assume  that  the  field  is  clear  and  open  for 
immediate  and  effective  legislation.  In  read- 
ing Mr.  Leighton"s  paper  we  cannot  avoid  a 
feeling  that  he  is  not  according  full  weight 
to  possible  obstacles,  though  by  this  interpre- 
tation we  are  perhaps  doing  that  gentleman 
an  injustice.  Our  position  is  solely  that  no 
one  and  least  of  all  the  men  of  the  Govern- 
ment services  concerned  in  the  wide  reaching 
influences  of  land  reclamation  should  approach 
the  problem  of  Federal  swamp  land  reclama- 
tion without  full  realization  of  its  nature. 
It  is  not  doubted  that  all  the  difficulties  that 
may  exist  can  be  overcome,  but  they  will  be 
more  easily  overcome  if  they  are  clearly 
known. 


The  Censorial  Powers  of  State  Sanitary 

Engineers  Should  Be  Increased. 

The  recent  commendable  agitation  on  the 
part  of  daily  and  weekly  newspapers  relating 
to  the  need  of  more  uniformity  in  state  laws, 
suggests  the  desirability  and  need  of  more 
uniformity  among  the  various  states  in  the 
matter  of  state  control  of  water-supply  engi- 
neering and  sewerage.  At  present  there  is  a 
wide  difference  in  the  powers  delegated  to  the 
various  state  boards  of  health.  Some  of  the 
thickly  settled  eastern  states  have  excellent  laws 
governing  these  important  branches  of  engi- 
neering, while  many  of  our  central,  southern 
and  western  states  have  not  as  yet  legislated 
on  these  matters.  The  subject  is  one  of  great 
interest  to  all  engineers  specializing  in  these 
important  branches  of  the  profession. 

The  value  of  public  water  supplies  and  sew- 
erage systems  does  not  need  to  be  demonstrated 
to  any  individual  or  city  that  has  made  use  of 
them.  The  great  majority  of  our  cities  of  any 
considerable  size  are  now  more  or  less  com- 
pletely provided  with  water  and  sewer  privi- 
leges. Still  there  is  much  work  yet  to  be 
done  in  villages  in  the  way  of  new  systems. 
Many  of  the  smaller  cities  have  entirely  out- 
grown their  present  systems.  A  very  great 
proportion  of  all  our  cities  should  enlarge  their 
present  systems,  for  in  many  cases  in  the 
outer  and  older  residential  portions  of  the  city 
sanitary  conditions  are  as  bad  as  in  any  un- 
improved village.  The  problems  of  renewals 
and  repairs  and  of  operation  will  always  be 
with  us  and  their  solution  should  be  properly 
censored. 

In  different  communities  there  is  still  a  wide 
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difference  in  opinion  on  one  point,  namely, 
whether  a  public  water  supply  or  a  sewer  sys- 
tem is  a  luxury,  a  convenience,  or  a  necessity. 
The  retired  farmer  living  in  an  unimproved 
village  regards  such  utilities  as  extravagances : 
as  luxuries  which  he  has  never  enjoyed  and 
without  which  he  has  always  managed  to  get 
along.  Moreover  there  are  features  of  a  san- 
itary sewer  system  which  appear  unclean  to 
him.  The  resident  of  the  village  who  fre- 
quently visits  with  relatives  who  live  in  mod- 
ern houses  in  nearby  cities  regards  the  water 
and  sewer  facilities,  with  which  such  houses 
are  equipped,  as  great  conveniences,  but  as 
peculiar  features  of  life  in  a  city  and  as  out 
of  the  reach  of  the  home  village.  The  city 
man  who  visits  the  unimproved  village  returns 
to  his  home  fully  convinced  that  modern  "con- 
veniences" are  necessities. 

There  isn't  anything  mysterious  about  a 
water  works  system,  yet  a  great  many  engi- 
neers will  testify  that  it  is  so  regarded  by  some 
of  the  taxpayers  of  an  unimproved  village. 
The  process  of  educating  a  community  up  to 
the  point  where  it  will  give  a  majority  vote 
for  improvements  is  a  long  one  and  is  ex- 
pensive. 

After  the  first  public  spirited  citizen  begins 
to  talk  about  water  works  it  is  usually  from 
two  to  ten  years  before  a  system  is  installed. 
During  those  years  the  citizens  struggle  with 
the  problem  of  the  advisability  of  voting  a 
bond  issue  to  cover  the  cost  of  the  suggested 
system.  Frequently  an  individual  or  a  small 
group  of  men  will  work  for  years  in  the  effort 
to  convince  his  fellow  townsmen  that  they 
need  and  can  afford  a  water  works  system. 
This  effort  is  long  unappreciated  and  unsup- 
ported. Much  active  and  passive  opposition 
is  encountered.  The  retired  farmers,  who  con- 
stitute a  goodly  percentage  of  the  voting  pub- 
lic, oppose  all  material  progress  and  devote 
their  efforts  to  the  opposition  of  any  movement 
that  will  increase  taxation. 

After  the  movement  has  gained  some  ground 
public  meetings  are  held.  Perhaps  an  engineer 
has  heard  that  some  citizens  of  the  town  are 
agitating  the  water  works  question.  He  visits 
the  town  and  lays  a  proposition  before  the 
council.  He  is  received  as  one  who  has  min- 
ing stock  or  lightning  rods  to  sell.    He  finds 


it  hard  to  prove  anything  to  the  council.  And 
so  it  goes.  Finally,  after  several  years,,  a  sys- 
tem is  installed  in  the  town  which  has  not 
grown  appreciably  either  in  wealth  or  popu- 
lation since  the  first  day  a  water  system  was 
mentioned,  perhaps  ten  years  before.  In  the 
meantime  the  village  has  been  deprived  of  the 
comfort  and  convenience  of  the  improvement, 
the  general  health  of  the  people  has  been  im- 
paired by  water  from  shallow  dug,  poorly 
curbed  wells,  and  some  deaths  have  occurred 
as  a  result  of  the  use  of  this  always  ques- 
tionable and  frequently  dangerous  water. 

After  the  works  are  installed  the  people  are, 
in  the  main,  highly  pleased  with  them.  The 
men  who  opposed  the  system  as  an  extrava- 
gance soon  find  it  indispensable  and  wish  the 
works  had  been  put  in  years  before.  The 
writer  has  observed  this  condition  in  many 
small  towns. 

We  have  endeavored  to  describe,  very  brief- 
ly, the  process  of  educating  a  community  up 
to  an  appreciation  of  the  value  of  a  public 
water  supply.  The  growth  of  villages  of  about 
1,000  population  in  the  agricultural  districts  is 
very  slow,  many  of  them  have  not  grown  by 
as  much  as  one  hundred  people  in  ten  years. 
Probably  they  will  not  grow  more  than  that 
much  in  the  next  ten  years.  The  majority  of 
them  could  afford  a  water  works  at  the  pres- 
ent time.  In  view  of  the  fact  that  such  towns 
are  invariably  pleased  with  a  system  of  water 
works  once  it  is  installed,  does  it  not  seem 
unfortunate  that  they  are  permitted  to  defer 
making  the  improvement  for  so  long  a  time? 
Would  it  not  be  a  good  thing  for  such  towns  if 
all  state  boards  of  health  were  granted  the 
power  to  require  them  to  install  a  public  water 
supply  in  all  cases  where  the  bonding  capacity 
of  the  town  is  sufficient  to  defray  the  expense 
incurred  ? 

Another  class  of  small  towns,  usually  con- 
siderably larger  than  the  towns  already  dis- 
cussed, have  installed  water  works  and  then 
come  to  a  standstill  so  far  as  improvements 
are  concerned.  The  writer  knows  of  a  town 
of  1.800  population  that  has  had  a  private 
water  works  for  nearly  twenty  years,  but  all 
efforts  to  introduce  a  public  sewerage  system 
there  have  so  far  failed.  Sanitary  conditions 
are  not  especially  bad,  but  certainly  they  would 


be  improved  by  a  modern  sewerage  system. 
The  people  like  the  water  system  but  have 
relapsed  into  civic  laziness.  Apparently  the 
educational  process  will  have  to  be  applied  in 
that  case  with  much  patience.  The  question 
at  once  arises,  is  so  much  patience  com- 
mendable? Is  it  excusable?  Is  it  entirely  out- 
side the  province  of  the  state  to  increase  the 
comfort  and  contentment,  to  say  nothing  of  the 
general  health,  of  its  citizens  when  they  are 
satisfied  with  present  conditions? 

Another  class  of  cities  requires  attention  and 
a  little  judicious  prodding.  We  refer  to  that 
large  class  of  cities  which,  while  nominally 
improved,  have  large  unsewered  areas.  In  the 
South  probably  not  over  70  per  cent  of  the 
citizens  use  the  public  water  supply  in  cities 
of  50,000  and  over.  In  some  places  not  over 
one-half  of  the  houses  in  the  city  are  con- 
nected with  the  city  sewer. 

In  states  where  the  boards  of  health  have 
been  granted  censorship  of  utilities  of  the  class 
herein  discussed  the  results  have  been  excel- 
lent. In  Pennsylvania  it  is  estimated  that 
'2.400  deaths,  from  typhoid  fever  alone,  have 
been  prevented  in  the  past  four  years  due  to 
the  work  of  the  State  Board  of  Health,  chiefly 
in  the  improvement  of  the  water  and  sewer 
facilities  in  the  state. 

Engineers  should  be  active  in  an  effort  to 
have  their  states  abreast  of  the  times  in  this 
kind  of  state  supervision.  The  various  state 
and  local  engineering  societies  can  do  much 
toward  introducing  legislation  of  this  kind  in 
their  home  states.  The  movement  is  long  past 
the  experimental  stage.  Wherever  such  powers 
have  been  granted  to  state  boards  of  health, 
additional  powers  have  been  or  soon  will  be 
secured. 

The  censorship  by  a  state  engineer  of  all 
plans  prepared  for  sanitary  works  is  a  good 
thing  for  engineers  in  private  practice  as  well 
as  a  safeguard  of  the  interests  of  the  public. 
Inexperienced  engineers  are  given  just  the  ad- 
vice and  suggestions  necessary  to  make  their 
plans  acceptable.  Experienced  engineers  of 
good  standing  are  but  slightly  inconvenienced 
by  the  arrangement.  The  occasional  charlatan 
is  driven  out  of  the  state  to  the  immense  ad- 
vantage of  competent  and  honest  engineers. 


ERECTING   THREE  670-FT.  STEEL  BRIDGE  SPANS 


The  Erection  of  the  Superstructure  of 
the  St.  Louis  Municipal  Bridge 
(River  Crossing). 

Contributed  by  S.  W.  Bowen,  Resident  Engineer. 

The  St.  Louis  Municipal  Bridge,  now  being 
built  across  the  Mississippi  River,  connects 
the  cities  of  St.  Louis,  Mo.,  and  East  St. 
Louis,  111.,  and  is  being  constructed  by  the 
City  of  St.  Louis  as  a  combined  railway  and 
highway  structure.  The  superstructure  of  the 
"Kiver  Crossing"  consists  of  three  simple 
truss  spans  of  the  Petit  Type,  each  having 
a  length  of  608  ft.  c.  to  c.  of  end  pins.  The 
substructure  has  been  described  in  Engineering 
&  Contracting  of  March  8,  1911. 

I  he  original  plans  submitted  to  the  War 
Department  railed  for  three  spans,  each  oi 
about  500  ft.  char  between  pu  is  at  low  water 
line.  The  vertical  clearances  were  50  ft.  at 
tin  shore  piers,  and  5.'{.4  ft.  at  the  center  of 
th<-  middle  span,  above  the  high  water  line 
of  IK  II.  I  liese  -pans  are  about  the  same  as 
for  the  Mere  haul-,  and  McKinley  bridges,  the 
two  structures  spanning  the  Mississippi  at  St. 
I  .on is,  just  above  the  Kads  Bridge.  The  ver- 
tical clearances  arc  somewhat  greater  than 
for  the  above  named  bridges. 

Oil  the  original  plans  the  shore  piers  were 
placed  jtl  '   in  idt  "f  the-  outer  harbor  lines, 
or  at  the  foot  of  the  levee  slope  on  the  Mis- 
Olll  l    Side,    *ut\    i  .;,|„  ,   He   ill.     end    ,  ,|    (he  |'|tts 

In::  ;•  !)•.!■  on  tin  llliuoi  n|.  |  he  War 
Department,  however,  ruled  that  the  Fads 
I'.ndgc  was  the  dividing  line  between  the 
Upper  and  Lower  River,  and  thai,  therefore, 


the  spans  and  clearances  of  the  Municipal 
Bridge  must  conform,  in  general,  to  those  of 
the  first  existing  crossing  south  of  the  Eads 
Bridge,  which  is  at  Thebes,  111.,  about  200 
miles  south  of  St.  Louis. 

In  addition  to  this,  the  shore  piers  were 
required  to  be  placed  inside  of  the  inner  har- 
bor lines.  The  central  span  of  the  Thebes 
Bridge  is  050  ft.  in  the  clear,  with  a  vertical 
clearance  of  05  ft.  above  the  high  water  line 
of  1844.  New  plans  showing  three  approxi- 
mately equal  spans  of  about  050  ft.  in  the 
clear,  with  a  clear  height  of  05  ft.  above  tho 
high  water  line  of  1903  were  then  submitted, 
and  finally  approved  by  the  Secretary  of  War. 
These  changes  increased  the  length  of  the 
Kiver  Crossing  500  ft.,  and  the  elevation  of 
the  clearance  line  some  12  ft.,  thus  increas- 
ing very  materially  the  cost  of  the  river  spans 
and  approaches. 

DETAILS   OI"   STEEL  WORK. 

I  he  structure  has  two  decks;  the  lower  of 
which  eariies  two  steam  railway  tracks,  while 
the  upper  supports  two  electric  interurban 
tracks  on  a  30  ft  paved  roadway.   Two  0-ft. 

sidewalks  at  the  level  of  the  Upper  deck  are 
carried  on  cantilever  brackets  outside  of  the 
Iiii  ses  I  he  roadway  is  paved  with  creo 
sotcd  wood  blocks  on  a  reinforced  concrete 
slab  supported  on  the  stringers;  the  side- 
walk slabs  are  also  of  reinforced  concrete. 
I  be  gcner-.'l  cross  section,  l'*ig  I,  of  the  span 
shows  the  arrangement  of  tracks,  etc.,  as  well 
as   the  construction 

()u  the  stress  sheet  shown  by  lig  '_'  is  given 
tin    loading  and  Unit  stresses  used  in  the  de 


sign  of  the  steel  work,  and  the  make  up  of 
the  various  members.  It  will  be  noted  that 
all  main  truss  members,  both  tension  and 
compression,  are  of  nickel  steel.  Carbon  steel 
is  used  for  the  secondary  truss  members,  rail- 
way and  highway  floor  systems,  and  for  all 
bracing.  Such  details  as  batten  plates  and 
lacing  arc  also  of  carbon  steel. 

A  novel  feature  of  the  design  is  the  con- 
struction of  the  top  chords  and  end  posts. 
In  all  of  these  members,  three  webs  are  used, 
composed  of  plates  and  angles.  These  webs 
are  connected  together  along  the  neutral  axis 
by  means  of  continuous  longitudinal  diaphrams 
of  plates  and  angles.  The  flanges  of  the  webs 
are  stayed  by  lacing  composed  of  5-in.  chan- 
nels At  intervals  of  about  10  ft.  transverse 
diaphrams  are  introduced  to  prevent  the  mem- 
ber from  distorting  while  being  handled.  This 
type  of  cross  section  is  well  adapted  to  with- 
stand high  unit  stresses,  as  the  longitudinal 
diaphrams  support  the  webs  at  the  middle 
of  their  depth  and  tend  to  prevent  them  from 
distorting  laterally,  while  the  lacing  systems 
prevent  the  distortion  of  the  llanges  and  edges 
of  the  webs.  As  the  longitudinal  diaphrams 
are  counted  in  as  stress  curving  material 
and  act  also  as  lacing,  the  member  is  lighter 
than  would  be  the  case  if  only  lacing  were 
used  tO  st.i\  the  webs  and  flanges.  At  the 
ends  of  the  members  where  the  longitudinal 
diaphrams  stop,  the  necessary  cross  sectional 
area  is  supplied  by  means  of  pin  plates.  The 
detail  Fig,  shows  the  si/c  and  make  up  of 
one  of  the  end  posts.  I  bis  member  is  about 
85  ll  long  c.  to  c  of  pin.;,  and  weighs  about 
7o  ton-      I  he  heaviest  member  in  the  slruc- 
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ture  is  the  middle  section  of  the  top  chord, 
which  is  96  ft.  long,  c.  to  c.  of  pins,  and 
weighs  about  83  tons.  The  cross  sectional 
area  of  this  chord  is  441.11  sa.  ins.  The  ends 
of  the  top  chord  members  are  faced  to  bear 
on  each  other ;  the  pins  and  pin  plates  merely 
transferring  the  components,  parallel  to  the 
chords,  of  the  stress  in  the  diagonal  members. 
The  one  exception  to  this  rule  is  the  joint 
at  U2,  which  has  a  full  pin  bearing.  No 
hinge  plates  are  used  on  any  top  chords  or 
end  posts,  and  only  on  the  diagonal  web  mem- 
bers, where  they  are  required  for  structural 
reasons,  or  to  provide  for  reversal  of  stress. 
This  arrangement  greatly  facilitated  the  erec- 
tion, as  the  members  could  be  placed  much 
more  easily  than  would  have  been  possible 
had  all  members  been  built  with  full  holes. 
The  last  pin  could  also  be  driven,  without 
the  members  being  in  exact  position  relative 
to  each  other  and  to  the  pin.  The  contractor 
was  given  the  option  of  splicing  the  top 
chords  and  end  posts  at  the  subpanel  points, 
or  of  making  them  in  full  panel  lengths  and 
chose  the  latter  method. 

The  pins  range  in  size  from  10  to  15  ins. 
in  diameter  and  are  all  bored  with  2-in.  axial 
holes,  through  which  1%  ins.  diameter  rods 
pass  to  secure  the  cast  steel  caps  in  place. 
The  main  shoes  are  of  cast  steel  and  rest 
on  granite  bridge  seats.  These  seats  were 
bush  hammered  to  a  water  level  and  the  shoes 
set  on  a  thin  bed  of  cement  grout.  The 
shoes  are  secured  to  the  bridge  seats  by  means 
of  anchor  bolts  grouted  into  holes  drilled 
into  the  granite  after  the  shoes  are  placed. 
Segmented  expansion  rollers,  15  by  18  ins., 
are  used  on  the  shoes  at  the  east  end  of  each 
span. 

The  contract  for  furnishing  and  erecting 
the  steel  work  was  awarded  to  the  American 
Bridge  Co.  Bids  were  taken  on  the  "nickel 
steel"  design  shown  on  the  stress  sheet,  Fig.  2, 
as  well  as  on  an  alternate  design,  in  which 
all  members  except  eye-bars  and  pins  were 
to  be  of  carbon  steel,  the  bars  and  pins  to  be 
of  nickel  steel.  The  low  bid  on  each  of  these 
designs  was  $1,393,931.00,  or  4.28  cts.  per 
pound  for  the  "carbon  steel"  design  and  5.05 
cts.  per  pound  for  the  "nickel  steel"  design. 
A  pound  price  for  extras  was  also  specified ; 
this  was  5.6  cts.  for  nickel  steel  and  3.95  cts. 
for  carbon  steel.  As  the  general  preference 
was  for  nickel  steel,  this  design  was  adopted. 
The  material  was  fabricated  at  the  Ambridge 
Plant. 

The  total  shipping  weight  of  the  three  spans 
is  about  13,935  tons,  while  the  weight  as  esti- 
mated by  the  engineers  from  their  plans  was 
about  13,800  tons.  This  weight  was  divided 
as  follows : 

Cast 
steel. 

Pedestals  and  shoes   510,000 

Pins  and  nuts  

Rollers   

Railway  floor   3 

Highway  floor    4, 

Laterals  and  trans,  br   1, 

Trusses — bars   

Trusses — b'lt  mem   1 

Totals    510,000  10, 


to  the  south  where  a  tract  of  land  was  found 
of  sufficient  area,  which  was  above  the  average 
high  water  stage.  Tracks  were  laid  out  on 
this  property,  and  the  steel  stored  as  it  arrived, 
in  accordance  with  a  pre-arranged  plan.  Each 
class  of  members  was  assigned  to  a  certain 
place,  as  shown  on  a  plan  of  the  yard,  so 
that  any  member  could  be  readily  located. 

A  wood  working  mill  was  built  for  framing 
the  falsework  and  traveler  timbers  and  a  bunk 
house  and  commissary  building  were  put  up 
to  provide  for  the  men  employed  in  the  yard. 

The  program  of  erection  provided  for  erect- 
ing the  three  spans  in  order,  beginning  at 
the  east  end  of  the  structure.  Permission 
was  obtained  from  the  War  Department  to 
close  two   spans  with   falsework.  Fig.  4,  at 


Sidemlit 


to  pass  through,  so  as  to  be  picked  up  by 
the  booms.  The  entire  machine  is  mounted  on 
wheels  and  travels  on  two  lines  of  single  rails, 
one  over  each  outside  railroad  stringer.  The 
small  traveler  used  for  placing  #the  highway 
floor  system,  is  also  constructed  of  timber, 
with  the  exception  of  the  boom,  and  is  oper- 
ated by  a  single  steam  hoisting  engine.  This 
traveler  is  mounted  on  wheels,  and  travels  on 
two  lines  of  rails,  supported  on  the  I-beam 
stringers. 

The  main  traveler,  Fig.  5,  consists  of  three 
gantry  bents  supported  on  sills  which  are 
mounted  on  wheels  and  run  on  standard  gage 
tracks,  one  on  each  side  of  the  falsework. 
The  bents  are  braced  together  with  timber 
struts  and  steel  diaeonal  rods.    The  legs  of 


-—7-5 *  H -** 6-6 *<■■ 6-6-  —  75-- 

Fig.  1. — Typical  Transverse  Section  of  Municipal  Bridge,  St.  Louis,  Mo. 


Car. 

steel. 

19,000 

19,000 
126,000 
791,000 
107,000 
067,000 

sioVo'oo 

920,000 


Nie. 
steel. 


458.000 


6,753,000 
8.959,000 


16,170,000 


Total. 
510,000 
477,000 
126,000 
3,791,000 
4,107,000 
1,067,000 
6,753,000 
10,769,000 

27,600,000 


Per 
centages. 
1.85 
1.73 
0.46 
13.70 
14.90 
3.86 
24.50 
39.00 

100.00 


The  weight  of  the  steel  work  used  in  com- 
puting the  final  dead  load  stresses,  exceeds 
the  actual  shipping  weight  by  less  than  2  per 
cent.  These  loads  are  distributed  to  the  vari- 
ous panel  points  according  to  the  estimated 
weights  of  the  various  members. 

There  are  approximately  109,000  field  rivets 
required  for  the  three  spans,  of  which  about 
8  per  cent  are  of  nickel  steel,  the  remainder 
being  of  carbon  steel.  The  number  of  rivets 
per  ton  of  material  is  about  8. 

METHOD  OF  ERECTION. 

The  storage  yard  was  located  on  the  east 
side  of  the  river  for  two  reasons ;  first,  lack 
of  a  sufficiently  large  unoccupied  space  on 
the  St.  Louis  side,  near  the  bridge  site ;  sec- 
ond, to  avoid  the  transfer  of  material  across 
the  river,  the  material  being  shipped  in  from 
the  east. 

The  ground  in  the  immediate  vicinity  of  the 
east  end  of  the  bridge  being  too  low  to  serve 
as  a  site  for  the  storage  yard,  it  was  found 
necessary  to  go  about  one-quarter  of  a  mile 


the  same  time,  provided  that  the  third  span 
be  kept  perfectly  clear.  The  scheme  of  erec- 
tion is,  in  general,  as  follows,  Fig.  5 :  The 
framed  falsework  bents  are  erected  in  place 
on  the  pile  foundation  bents,  by  means  of  a 
double  boom  steam  viaduct  traveler,  running 
on  the  railroad  floor.  This  traveler,  after 
placing  the  bents,  places  the  camber  block- 
ing and  the  stringers,  floor  beams  and  bracing 
of  the  railroad  floor  system.  The  main  trusses 
and  truss  bracing  are  erected  by  the  gantry 
traveler  which  is  equipped  with  electric  power. 
The  highway  floor  system  is  placed  by  a 
small  single  boom  steam  traveler  running  on 
the  stringers  of  the  upper  deck. 

The  viaduct  traveler  or  "mule,"  Fig.  6,  is 
built  of  timber,  with  the  exception  of  the  two 
masts  and  booms,  at  the  front  end.  The 
booms  are  operated  by  two  steam  hoisting 
engines,  which  are  located  on  a  raised  deck. 
The  traveler  is  so  constructed  that  there  is 
sufficient  clearance  between  the  bridge  floor 
and  the  engine  deck  to  allow  cars  of  material 


the  bents  and  the  chords  of  the  trusses  are  of 
12xl2-in.  timbers,  the  sills  of  8xl6-in.  and 
the  bracing  is  4x8-in.  All  connections  are 
bolted.  The  splices  of  the  legs  are  of  four 
angles,  enclosing  the  sticks,  and  the  heavy 
steel  gusset  plates  are  used  at  all  principal 
points.  The  loading  beams  are  steel  I-beams. 
The  traveler  is  equipped  with  eight  sets  of 
falls,  four  on  each  side,  composed  of  six- 
sheave  steel  blocks  reaved  with  wire  rope. 
In  addition  to  this,  there  are  16  single  manilla 
lines  or  runners,  eight  on  each  side,  for  han- 
dling the  lighter  pieces,  and  holding  them  in 
position  while  connections  are  being  made. 
The  working  platforms  are  raised  and  lowered 
by  means  of  tackle,  so  that  the  pins  at  the 
various  points  can  be  readily  driven.  Power 
for  operating  the  traveler  is  furnished  by  two 
100-h.p.  direct  current,  electric  hoisting  en- 
gines, each  having  four  drums  and  eight 
spools.  These  hoists  are  mounted  on  trucks 
and  run  on  the  traveler  tracks ;  one  being  at- 
tached to  each  sill  of  the  traveler  like  a 
trailer. 

In  order  to  get  material  from  the  surface 
track  on  which  it  is  received  from  the  storage 
yard,  to  the  track  on  the  level  of  the  bridge 
floor,  a  double  hoisting  trestle  was  constructed 
just  east  of  Pier  4.  The  low  level  track 
runs  between  these  two  trestles,  while  the  high 
level  track  is  supported  on  the  upstream  tres- 
tle. Spanning  these  two  tracks  and  supported 
on  the  two  trestles  are  two  83-h.p.  alternating 
current  electric  gantry  cranes,  one  of  which 
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Dead 
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Loads  Per  Truss  as  at  Panel  Points. 


Load  from  L, 

Trusses   123,990  38,820 

Bracing                                     1,300  2,610 

Floor                                          34,840  26,800 

Paving    49,240   

Track  and  pipes   14,250 

Total   209,370  82.480 

U»          M,  N7 

Trusses                         89,910      74,900  13,520 

Bracing    6,930  2,300   

Floor                                          25,290  25,400 

Paving                                       61,500  61,500 

Total                      96,840    163,990  100,420 


L* 
50,290 

2,280 
26,800 

ii',250 

93,620 

M3 
32,800 

2,060 
25,290 
61,500 


L8 

39,410 
2,140 
26,800 


u 

63,220 
2,110 
31,840 


U 

58,740 
2,000 
35,300 


S8.630 
1,970 
40,100 


U  L8 

76,510  105,340 

1,750  1,700 

43,700  45,190 


U 

85,370 
1,780 
40,640 


N4 


14,250 
82,600 

o» 

16,180 
2,730 


16,150      18,050     19,710     21,380     22,090  22,800 


113,320 

M5 

41,570 
2,350 


Oa  M7 
22,740  54,840 
3,600  3,150 


O, 
19,020 
3.630 


.5,830 
3,220 


9,710 


43,780 
98,400 

42,680 
95,320 

41,460 

92,250 

38,000 
85,080 

35,480 
77,900 

30,030 
69,700 

142,180 

138,000 

133,710 

123,080 

113,380 

99,730 

u, 

u< 

UB 

u6 

u7 

U8 

52,590 

77,880 

68,710 

100,120 

81,500 

106,180 

4,760 

5,460 

5,480 

6,550 

6,460 

6,870 

121,650      18,910      43,920  43,920 


,990 


,650    59,050    94,080    57,350    83,340    74,190  106,670    87,960  113,050 


Live  Loads 
For  Floor  Systems  H  Secondary  Truss  Members 


3  caj 


On  each  ft  ft  TracR  l(\)  CXIXiXp   OO  OO  L& 


Live  Load  for  Trusses 
On  each  ft  R  TracR  5000*  PL  F  with  Two  Concentrations  of 
130  000*each.  Placed  one  Panel  apart 
On  each  Frolley  TracR  14 000* PL  F 

7k 7k  l  * — 0n  fhe  Roadwau  15*fer5qFt- 10 Wide -150*P  L  F 

,13000  K  r  0n  tne  5ic/e  mfc5  SO  »    '  -  2  §  6  Wide  ■  12-  710  PL  F 


On  eachTrol ley  TracR 
Eng.  VContg 


10.000  Per  Car 


O  ,<J>      ,    CD  ,© 

U-j-*--./5  

On  5idewalH5lOO*Per5cjFt . 


,  10000  Per  Car  , 

6  ,cb     \  o  ,6 


(7-5— -*-5-i~ 


Nlckel  Steel- 
Bottom  chord  and  main  diagonals  (eyebars). 

Main  diagonals  (riveted)  

Long  verticals   

Outside  fibres  of  pins  

Power  driven  rivets  and  pins  (shearing)... 

Hand  dtiven  rivets  (shearing)  

Power  driven  rivets  (bearing)  

Hand  driven  rivets  (bearing)  

Pins  (bearing;   

Compression  members  having  1-4-r  less  than  40 

For  lengths  over  40  X  r  

Inclined  posts   


■15  — J»-5-J 
On  Roadway 


12000 


moo 
eutji 

12000  or  i  DO •  per  so  ft 

lllnllnl  '  ' 


,  irrrrnrii 

,/-->i 


Wind  Loads 
Upper  Laterals   300  P  I  F 

,  f  30Q*PL  F  Moving 
Lower  Laterals  ^m*p  if  pixed 


600*PLF 


Unit  Stresses  in  Bridge  Members. 


10,000 

32,000 

13,000 

26,000 

12,000 

24,000 

36,000 

::o,ooo 

14,000 

]  l, oiio 

11,200 

11,200 

22,000 

22,000 

17,600 

17,600 

24,000 

24,000 

15,000 

::o.ooo 

17,000-55 

l/r 

34,000- 

110  l/r 

1 1,000-45 

l/r 

'S.IHHI 

90  l/r 

Carbon  Steel —  Live.  Dead. 

Flanges  of  railway  stringers  and  floor  beams.  .  10,000  10,000 

Flanges  of  highway  stringers  and  tloor  beams.  12,500  12,500 

Wind  bracing  (compression)   15,750-60  l/r    15,750-60  l/r 

Wind  bracing  (tension)   13,500  13,500 

Power  driven  rivets  (shearing)   10,000  10,000 

Hand  driven  rivets  (shearing)                               8,000  8,000 

Power  driven  rivets  (bearing)   16,000  16,000 

Hand  driven  rivets  (bearing)   12,800  12,800 

Rivets  for  bracing  (shearing)   15.000  15,000 

Rivets  for  bracing  (bearing)   24.000  24,000 

Vertical  sub-posts    24.000-80  l/r 


4t$  6  *4*f  Latticed 


4ls  6*4*%  latticed 

 m  to 


4ts  6*4*$  Latticed 

^hsb '4*i  Latticed 

U4 


4^6*4*%  Latticed 


U8VU9 


Stresses  in  and  Make-up  of  Highway  Floor  System. 


Bending  • 
018,100  ■+■  : 

1  web  47" 

2  J.m  >'•"  / 
net. 


INT     ILOORHI0AM  IMF 
513.100         Hhear  =  77,400. 

1.8  —  135,000  chord  Hired*. 

X  %"  ~  17.6  «q.  In. 

4"  X  H"  -  11-72  —  1.2B  -  10.47  BQ, 


In. 


I. M>  KMIOUIIKAM 
Bending  =  748,700.        Shear  —  120,900. 
718,700       3. 85       19  1, 500  .  hol  d  mIi  chh 

1  WW  48"  X  %"  —  18  sq.  In*. 

2  Ll  6"  X  6"  X  %"  - 

Mil 


16.88  —  1.5      15  Its  |Q,  Ins. 


M  \l.\    Kl. I  H)KHK  AMS    1 1  !•'  1-2-3 
Hcndlnn       S13.40O.  Shear  —  162.400. 

813,400  +  3.9  —  208,700  chord  stress. 

1  web  48"  X  %"  —  18  aq.  lna. 

2  La  6"  X  6"  X  H"  —  14.2  —  2.6  =  11.7  aq.  lna. 
not 
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cov.  13"  X  %"  =  6.5  —  1.0  =  5.5  =  17.2  sq.  ins. 
net  (25'  lg.) 

MAIN  FLOORBEAM  HF4. 
ending  =  S50.300.  Shear  =  182,600. 

0,300  -r-  3.9  =  218,000  chord  stress, 
web  48"  X  %"  =  18  sq.  ins. 
Ls  6"  X  6"  X        =  14.2  —  2.5  =  11.7. 
cov.  13"  X  %"  =  6.5  —  1.0  =  5.5  =  17.2  sq.  ins. 
net  (25'  lg.) 

MAIN  FLOORBEAM  HF5. 
ending  =  410,900.  Shear  =  221,800. 

0,900  -7-  3.85  =  106,500  chord  stress, 
web  48"  X  %"  =  IS  sq.  ins. 

Ls  6"  X  6"  X  7/16"  =  10.0  —  1.75  =  8.25  sq. 
ins.  net. 

MAIN  FLOORBEAMS  HF6-7. 
ending  =  966,200.  Shear  =  249,400. 

[6,200  -T-  3.9  =  247,800  chord  stress, 
web  48"  X  %"  =  18  sq.  ins. 
Ls  6"  X  6"  X  %"  =  14.2  —  2.5  =  11.7. 
cov.  13"  X  %"  =  9.75  —  1.5  =  8.25  =  19.2..  sq. 
ins.  net.  (27'  lg.) 


15-FT.  STRINGERS.       16-FT.  STRINGERS. 
Bending  =  62,660  Bending  =  69,320 

15"  I  45  per  ft.  S  =  60.8    15"  I  55  per  ft.  S  =  68.1 

MAIN  FLOORBEAMS  HF8-9. 
Bending  =  1,018,200.  Shear  =  266,400. 

1,018,200  -=-  3.9  =  261,000  chord  stress. 

1  web  48"  X  %"  =  18  sq.  ins. 

2  Ls  6"  X  6"  X  %"  =  14.2  —  2.5  =  11.7. 

1  cov.  13"  X  13/16"  =  10.56  —  1.62  =  8.94  =  20.61 
sq.  ins.  net.    (29'  lg.) 

SIDEWALK  BRACKET  IB. 
Bending  =  140,650.  Shear  =  16,200. 

140,650  —  3.25  =  43,270  chord  stress. 

1  web  52"  to  18"  X  %" 

2  Ls  3%"  X  3"  X  %"  =  4.6  —  0.6  =  4.0  sq.  ins. 

30  FT.  LONG'L  GIRDER. 
Bending  =  723,700.  Shear  =  49,900. 

723,700  -f-  5.0  =  144,700  chord  stress. 

1  web  61  %"  X  %"  =  23.0  sq.  ins. 

2  Ls  6"  X  6"  X  9/16"  =  12.86  —  1.13  =  11.73  sq. 
ins.  net. 


38  FT.  LONG'L  GIRDER. 
Bending  =  1,170,800.  Shear  =  114,900. 

1,170,800  -=-  5.1  =  229,600  chord  stress. 

1  web  61%"  X  %"  =  23.0  sq.  ins. 

2  Ls  6"  X  6"  X  %"  =  14.2  —  2.5  =  11.7. 

1  cov.  13"  X  %"  =  8.12  —  1.2  =  6.9  =  18.6  sq.  Ins. 
net.    (24'  lg.) 

45  FT.  LONG'L  GIRDER. 
Bending  =  1,443,900.  Shear  =  98,000 

1  443,900  -=-  5.1  =  283,100  chord  stress. 

1  web  61%"  X  %"  =  23.0  sq.  ins. 

2  Ls  6"  X  6"  X  %"  =  16.88  —  3.0  =  15.88. 

1  cov.  13"  X  13/16"  =  10.56  —  1.62  =  8.94  =  22.82 
sq.  ins.  net.    (29'  lg.) 

48  FT.  LONG'L  GIRDER. 
Bending  =  1,622,400.  Shear  =  103,200. 

1,622,400  -f-  5.1  =  318,000  chord  stress. 

1  web  61%"  X  %"  =  23.0  sq.  ins. 

2  Ls  6"  X  6"  X  %"  =  16.88  sq.  ins.  —  3.0  =  13.88. 
1  cov.  13"  X  9/16"  =  7.31  —  1.13  =  6.18  (33'  lg.) 

1  cov.  13"  X  %"  —  6.5  —  1.0  =  5.50  =  25.56  sq. 
ins.  net.    (25'  lg.) 


Stresses  in  and  Make-up  of  Railroad  Floor  System. 


END  FLOORBEAM  Fo. 


Bending. 
C.  1,668,300 
Wt.  40,600 


Shear. 
L.  198,760 
D.  22,200 


1,708,900  220,960 
708,900—6.82=250,600  chord  stress, 
web  86"X7/16"=37.65  sq.  ins. 
Ls  8"XS"X%"=26.46— 3.72=..  22.74 
cov.  17"XV2 "=8.5— 1.12=   J7.38^(17'lg.) 

30.12  sq.  ins.  net. 


FLOORBEAMS  F6-F7. 


Bending. 
C.  4,048,000 
Wt.  95,300 


Shear. 
L.  355,800 
D.  60,600 


4,143,300 

143, 300-T-7. 2=575,500  chord  stress, 
web  86"X%"=53.75  sq.  ins. 
Ls  8"X8"X7/s "=26.46— 3.72=.  . 
cov.  17"X11/16"=11.69— 1.46= 
cov.  17"X9/16"=9.56— 1.19=. . 
cov.  17"X9/16"=9.56— 1.19=.  . 
cov.  17"X9/16"=9.56— 1.19=. . 


416,400 


22.74 

10.23  (27y2'  lg-) 
8.37  (24'  lg.) 
8.37  (20%'  lg.) 
8.37  (14%'  lg.) 


58.08  sq.  ins.  net. 


FLOORBEAMS  F1-F2-F3. 


Bending. 
C.  2,872,000 
Wt.  65,300 


Shear. 
L.  259,000 
D.  35,900 


2,937,300  294,900 
937, 300-T-7. 1=413, 700  chord  stress, 
web  86"xy2"=43.0  sq.  ins. 
Ls  8"XS"X%"=26.46— 3.72=...  22.74 
cov.  17"X%"=10.62— 1.33=. .  .     9.29  (25' lg.) 
cov.   17"X%"=10.62— 1.33=.  . .     9.29  (18y2' lg.) 

41.32  sq.  ins.  net. 


FLOORBEAMS  F8-F9. 

Bending.  Shear. 

C.      4,272,000  L.  374,400 

Wt.       98,000  D.  64,700 


4,370,000  439,100 
4,370,0004-7.2=607,000  chord  stress. 

1  web  86"X%"=53.75  sq.  ins. 

2  Ls  S"XS"X7/s "=26.46— 3.72=. 
1  cov.  17"X11/16"=11.69— 1.46: 
1  cov.  17"X%"=10.62— 1.33=.. 
1  cov.  17"X%"=10.62— 1.33=.. 
1  cov.  17"X%"=10.62— 1.33=. . 


22.74 

10.23  (27%'  lg.) 
9.29  (24'  lg.) 
9.29  (21'  lg.) 
9.29  (15' lg.) 


FLOORBEAMS 


Bending. 
C.  3,498,000 
Wt.  81,700 


60.84  sq.  ins.  net. 
F4-F5. 

Shear. 
L.  310,800 
D.  48,900 


3,579,700 

3,579,700-^7.1=504,000  chord  stress. 


350,700 


web 
Ls  8 
cov. 
cov. 
cov. 


S6"X9/16"=48.375  sq.  ins. 
"X8"X%"=26.46— 3.72=.  . . 

17"X%"=10.62— 1.33=  

17"X%"=10.62— 1.33=. . . . 
17"X%"=10.62— 1.33=. . . . 


22.74 

9.29  (26%'  lg.) 
9.29  (22%'  lg.) 
9.29  (16'  lg.) 


50.61  sq.  ins.  net. 

STRINGERS  BETWEEN  SPANS,  9  FT.  LONG. 
Bending.  Shear. 
Li.      70,350  L.  43,350 

D.        3,050  D.  1,350 


73,400 

73,400^-2.2=33.360  chord  stress. 
1  web  28"X7/16"=12.25  sq.  ins. 


2  Ls  6"X4"X7/16' 

30  FT. 
Bending. 
L.  615,800 
D.  52,200 


44,700 


net. 


3—0.9=7.4  sq.  ins 
STRINGERS. 

Shear. 
L.  94,500 
D.  7,000 


668,000  101,500 
668,000-h5.75=116,200  chord  stress. 

1  web  72"X7/1G"=31.5  sq.  ins. 

2  Ls  6"X6"X%"=14. 22— 2.5=11.72  sq.  ins.  net. 


45   FT.  STRINGERS. 

Bending.  Shear. 
L.      1,200,900  L.  122,550 

D.        126,600  D.  11,250 

1,327,500  133,800 
1,327,500h-6. 0=221,250  chord  stress. 

1  web  72"X7/16"=31.5  sq.  ins. 

2  Ls  6"X6"X%"=14.22— 2.5=  11.72 

1  cov.  13"X%"=6.5— 1.0=   5.5    (33' lg.) 

1  cov.  13"X%"=6.5— 1.0=   5.5    (24' lg.) 

22.72  sq.  ins. 


38   FT.  STRINGERS. 


net. 


Bending. 
L.  900,000 
D.  90,300 


Shear. 
L.  109,700 
D.  9,500 


990,300 

990,300^-5.8=170,900  chord  stress. 

1  web  72"X7/16"=31.5  sq.  ins. 

2  Ls  6"X6"X%"=14.22— 2.5=.... 
1  cov.  13"X%"=6.5— 1.0=  


119,200 


11.72  sq.  ins. 
5.5   (24' lg.) 

17.22  sq.  ins.  net. 


48    FT.  STRINGERS. 


Bending. 
L.  1,331.400 

D.  156,600 


Shear. 
L.  127,200 

D.  13,000 

140,200 


1,488,000 

l,48S,000-r-G. 0=248,000  chord  stress. 

1  web  72"X7/16"=31.5  sq.  ins. 

2  Ls  6"X6"X%"=14.22— 2.5=  11.72 

1  cov.  13"X%"=8.12— 1.25=   6.87  (37' lg.) 

1  cov.  13"X9/16"=7.31— 1.12=....    6.19  (26' lg.) 


24.78  sq.  ins.  net. 


Fig.  2. — Stress  and  Make-up  Sheets  for  670-ft.   Spans,  Municipal  Bridge,  St.  Louis,  Mo. 


(Continued  from  page  623.) 
s  stationary,  and  the  other  travels  on  tracks 
aid  on  the  trestles.  The  members  are  loaded 
m  cars  at  the  yard,  by  locomotive  cranes  or 
tationary  derricks,  depending  on  the  weight 
)f  the  member,  hauled  to  the  bridge  site, 
aised  by  the  gantry  hoists,  and  deposited  on 
:ars  on  the  high  level  track.  These  cars  are 
hen  pushed  out  to  the  traveler  by  means  of 
1  small  locomotive.  In  the  case  of  short 
nembers  carried  on  single  cars,  car  and  con- 
ents  are  hoisted  together,  thus  avoiding  sev- 
'.ral  lifts  and  the  transfer  of  members  from 
:ar  to  car. 

The  electric  current  for  operating  the  two 
naterial  hoists  and  the  main  traveler  is  ob- 
:ained  from  East  St.  Louis  and  is  reduced  in 
/oltage  in  the  power  house  at  the  bridge  site. 
The  power  house  also  contains  two  boilers 
which  supply  steam  to  the  two  air  compressors. 
The  air  compressors  furnish  air  for  the  wood 
soring  machines  and  riveters,  as  well  as  for 
in  engine  on  the  diver's  barge,  which  handles 
gracing  and  staging  for  the  divers.  A  4-in. 
oipe  leads  from  the  compressors  out  along 
:he  falsework,  with  valves  and  connections 
lit  convenient  intervals,  and  another  pipe  of 
':he  same  size  leads  to  the  lower  deck  of  the 
bridge  and  out  along  the  bridge  floor.  With 
:he  exceptions  noted  above,  steam  power  is 
lsed  for  all  derricks  and  cranes. 

Work  was  started  on  the  hoisting  trestles 
3n  May  1,  1911.    Piles  were  driven  by  means 


of  a  pair  of  leads  suspended  from  the  60-ft. 
boom  of  a  locomotive  crane.  This  rig,  Fig.  T, 
proved  to  be  very  efficient  and  piles  could  be 
driven  at  any  desired  batter.  On  top  of  these 
hoisting  trestles  a  temporary  floor  was  laid, 
supported  on  I-beams.  On  this  floor  the 
"mule"  was  erected.  While  this  work  was 
going  on,  the  falsework  piles  were  being- 
driven,  capped  and  braced. 

The  falsework,  Fig.  4,  consists  of  pile  bents 
surmounted  by  two  story  framed  timber  bents. 
The  piles  supporting  the  framed  falsework 
bents  are  of  yellow  pine  and  range  in  length 
from  60  to  100  ft.  Each  bent  consists  of  a 
double  row  of  piles ;  the  total  number  per  bent 
varying  from  28  to  40,  depending  on  the  load 
to  be  supported.  The  total  number  of  piles 
per  span  is  608.  Piles  were  arranged  to  take 
a  maximum  load  of  about  20  tons,  and  were 
driven  by  means  of  a  No.  1  Vulcan  steam 
hammer,  until  at  least  20  blows  were  required 
to  drive  1  ft.  The  piles  of  each  bent  were 
braced  together  in  both  directions  above  the 
water  line,  and  where  the  depth  of  the  water 
exceeded  about  20  ft.  below  zero  of  the  gage, 
submarine  bracing  was  put  on  by  divers.  The 
piles  were  capped  at  about  a  25-ft.  stage  of 
water,  which  is  the  average  high  water  line. 
Two  floating  drivers  were  used  for  the  greater 
part  of  the  time,  although  the  work  was  started 
with  one  driver.  The  framed  timber  bents, 
surmounting  the  pile  foundations,  are  con- 
structed with  12xl2-in.  posts,  caps  and  sills. 


Longitudinal  struts  are  of  8xl2-in.,  transverse 
bracing  of  4x8-in.  and  sway  bracing  between 
bents  of  1%-in.  round  rods.  All  timber  is 
yellow  pine.  No  drifts  are  used  as  in  per- 
manent timber  structures,  but  the  posts  are 
connected  to  the  caps  and  sills,  and  to  each 
other  by  means  of  flat  steel  scabs.  Some  of 
these  scabs  also  serve  to  connect  the  sway 
rods  to  the  bents.  As  all  connections  are 
bolted,  the  bents  can  be  readily  dismantled. 
The  timbers  were  framed  in  the  material  yard ; 
one  bent  being  first  framed  and  assembled 
complete,  to  guard  against  mistakes.  All 
sticks  were  framed  from  templets.  The  trav- 
eler tracks  and  camber  blocking  are  supported 
on  lines  of  steel  I-beams.  There  are  four 
lines  of  20-in.  65-lb.  I-beams  under  each  trav- 
eler track,  and  four  lines  of  15-in.  42-lb.  I- 
beams  under  each  truss,  to  support  the  camber 
blocking.  These  beams  lap  11  ft.  at  each 
panel  point.  All  these  beams  are  perfectly 
plain,  and  can  be  put  back  in  stock  when  the 
job  is  finished. 

The  timbers  for  each  bent  of  falsework  were 
loaded  on  cars  as  needed  and  hauled  to  the 
bridge  site,  where  they  were  run  out  on  a 
trestle  at  the  down  stream  side  of  the  false- 
work. They  were  then  assembled  on  barges 
by  means  of  a  stationary  derrick,  and  bolted 
together  to  form  each  story  of  the  bent.  The 
two  stories  forming  a  complete  bent  were 
assembled  on  top  of  each  other  on  one  barge. 
These  barges  were  then  towed  alongside  the 
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falsework  and  the  bents  were  picked  up  by 
the  "mule"  and  placed  in  position.  Each  one 
was  handled  in  four  sections. 

By  the  time  the  "mule"  was  ready  for  use, 
the   first   timber   falsework    bents   had  been 


to  the  bridge  site  and  hoisted  to  the  top  of 
the  falsework,  where  it  was  assembled  by  the 
"mule,"  in  position  to  raise.  The  traveler 
had  been  framed  and  assembled  in  the  mate- 
rial yard  and  was  knocked  down  for  ship- 


gram,  Fig.  8.  The  bent  was  then  tipped  up 
into  position,  the  power  being  furnished  by 
two  electric  hoisting  engines  belonging  to  the 
traveler.  One  engine  was  located  on  each 
side  of  the  falsework  on  the  traveler  tracks. 


Connection  w  PostBctwzenSpcnSg, 
Supporting  Highway  floor       s>  ?  °* 
■5pKialCtmecfior>onzjr%. 


o  p  o 

00000000 — 

Typical '  Transverse  Diaphragm 


CngVContg 


Fig.  3. —  Details  of  End  Post,  670-ft.  Span,  Municipal  Bridge,  St.  Louis,  Mo. 


assembled.  They  were  then  picked  up  and 
placed  in  position  by  the  "mule,"  together 
with  the  I-beam  stringers  and  camber  blocking. 
The  main  shoes  and  the  first  panel  of  floor 
system  was  then  set,  a  temporary  track  laid 
on  the  stringers,  and  the  "mule"  advanced  one 
panel  length  and  placed  the  next  bent  of 
falsework.  This  process  was  repeated  until 
the  center  of  the  east  span  was  reached,  when 
the  material  for  the  main  traveler  was  brought 


merit  to  the  bridge  site.  Each  of  the  bents 
(if  the  traveler  was  knocked  down  in  eight 
pieces ;  the  sills  were  handled  in  one  piece 
The  bents  were  bolted  together  on  blocking 
the  lower  ends  resting  on  the  sills,  which  had 
been  placed  in  position  on  the  traveler  tracks, 
the  bents  overlapping  each  other.  In  raising 
them,  a  tipper  bent  was  attached  to  the  lower 
end  of  the  first  one,  the  blocks  and  lines  being- 
arranged  as  shown  in  the  accompanying  dia- 


The  other  two  bents  were  raised  in  the  same 
manner.  As  soon  as  the  three  traveler  bents- 
were  raised  and  braced  the  "mule"  moved  for- 
ward through  the  traveler,  and  after  clearing 
up  the  blocking  on  which  the  bents  had  rested, 
resumed  the  work  of  building  falsework. 
Meanwhile  the  traveler  was  being  rigged  and 
preparation  made  to  begin  the  erection  of  the 
trusses. 

The  erection  of  the  main   trusses  of  the 
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Fig.  4, —  Diagram  Plans  of  Falsework,  Municipal  Bridge,  St.  Louis,  Mo. 


east  span  was  started  on  Sept.  11.  The  posts- 
were  first  placed  and  bolted  to  the  floor  beams 
and  bottom  laterals,  then  the  bottom  chord 
bars,  diagonals,  etc.,  were  nlaced  in  position 
and  the  bottom  chord  pins  driven  as  each  joint 
was  packed.  When  the  middle  of  the  span 
was  reached,  the  middle  panel  (8-8)  was 
erected  complete  and  all  bracing  bolted  up. 
The  traveler  then  completed  the  next  panel 
toward  the  west,  in  order  to  distribute  the 
load  onto  the  bents  to  the  west,  as  the  center 
bent  had  been  somewhat  weakened  by  the 
scouring  of  the  river  bed  at  the  center  of  the 
span.  After  this,  the  traveler  moved  back 
toward  the  east  and  completed  each  panel 
as  it  went,  until  the  east  end  of  the  span  was 
finished.  Later  the  west  end  of  the  span  was 
erected  and  the  traveler  then  moved  on  and 
began  the  erection  of  the  middle  span.  All 
lilts,  wherever  possible,  were'  made  simul- 
taneously on  both  sides.  The  top  chord  sec 
iifnis  wen-  handled  In  means  of  heavy  bent 
plates  b  tltcd  to  the  flange  angles  of  the  middle 
web.  I  hese  plates  were  in  pairs  and  were 
connected  to  the  tails  b)  means  of  pins  pass- 
ing   thrpilgb  them 

The  spans  ai  i-  cambered  for  dead  load  only. 

I  he  cambei  at  the  center  of  the  span,  for 

the  unstrained  position  of  the  truss,  amounts 
to  about  ~  ins  lu  order  to  provide  tor  com- 
pression in  the  various  iomts  of  the  false* 
Work,  and  ,i  possible  set  I  lenient  of  (he  piles. 


December  13,  1911. 
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under  the  weight  of  the  steel  work  and  trav- 
eler, an  arbitrary  camber  of  about  6  ins.  was 
added.    This  proved  to  be  sufficient  to  keep 


corresponding  to  the  unsupported  length  of 
the  tape.  The  zero  end  of  the  taoe  was  first 
adjusted  approximately  over  one  end  of  the 


base  line,  a  plumb-bob  being  hung  from  the 
marker  on  the  tape.  Tension  was  then  ap- 
plied by  taking  in  the  slack  on  the  guv  lines, 


Traveler 


Viaduct  Traveler 


Fig.  5. — View  Showing  Falsework  and  Various   Erection   Travelers,  Municipal   Bridge,  St.  Louis,  Mo. 


the  points  above  the  line  of  no  stress  until 
the  blocking  was  lowered  and  the  span  swung. 

No  riveting  was  done  until  the  span  was 
free  of  the  blocking.  Work  was  then  started 
on  the  railroad  floor  system  and  bottom  lat- 
erals. All  rivets  were  driven  with  pneumatic 
hammers  and  pneumatic  dollies  were  used 
wherever  possible.  Although  no  unusual  diffi- 
culties were  encountered  in  getting  good  car- 
ton steel  field  rivets,  the  nickel  steel  rivets 
were  exceedingly  hard  to  drive.  A  great 
many  had  to  be  cut  out  and  re-driven,  and 
this  frequently  loosened  the  adjoining  rivets, 
which  were  apparently  tight  originally.  Wher- 
ever the  clearances  permitted,  these  rivets 
were  driven  with  two  pneumatic  hammers, 
one  on  each  head.  This  gave  much  better 
work  than  when  only  one  hammer  was  used, 
but  was  not  always  entirely  satisfactory.  These 
rivets  cool  very  fast,  and  it  is  difficult  to 
start  them  hot  enough,  without  burning.  This 
accounts  to  some  extent  for  the  difficulty  of 
getting  them  tight,  although  the  high  elastic 
limit  and  consequent  stiffness  of  the  sheets 
has  something  to  do  with  it. 

SURVEYS   FOR  ERECTION  WORK. 

Before  any  of  the  steel  work  was  placed 
in  position,  the  distances  center  to  center  of 
piers  was  measured  with  a  long  tape  fur- 
nished by  the  American  Bridge  Co.  The 
pier  centers  which  had  previously  been  estab- 
lished by  triangulation,  consisted  of  brass 
tacks  set  in  the  concrete. 

A  base  line  was  first  laid  out,  672  ft.  6  ins. 
in  length,  which  is  the  plan  distance  center  to 
center  of  piers,  of  the  side  spans.  The  length 
of  this  line  was  established  by  repeated  meas- 
urements with  a  100-ft.  base  line  tape.  After 
all  corrections  had  been  made  and  the  position 
of  the  end  tacks  established  beyond  question, 
the  long  tape  was  stretched  out  and  supported 
at  the  two  ends  of  the  base  line.  Each  end 
of  the  tape  was  supported  on  a  pair  of  light 
timber  shears,  guyed  back  to  a  stake ;  the  tape 
had  metal  tags  at  each  100-ft.  point,  and  was 
provided  with  clamps,  turnbuckles.  plumb- 
bobs  and  a  heavy  spring  balance.  This  latter 
was  not  graduated  in  pounds,  but  h;.d  divisions 


Fig.  6. — View   Showing  Viaduct  Traveler,   Municipal  Bridge,  St.  Louis,  Mo. 
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until  the  tape  hung  clear,  and  the  spring  bal- 
ance at  the  head  end  read  approximately 
700  ft.    The  turnbuckles  were  then  brought 


along  the  tape  until  a  plumb-bob,  suspended 
from  it,  hung  directly  over  the  tack  at  the  head 
end  of  the  base  line.    The  position  of  the 


being  made  for  the  change  of  temperature 
that  had  occurred.  It  was  found  that  the 
marker  could  be  reset  within  1/16  in.  of  the 
original  position.  After  this  preliminary  work 
was  finished,  the  tape  was  taken  downj 
stretched  from  pier  to  pier  and  supported  on 
the  piers  under  exactly  the  same  tension  as 
before.  By  making  the  proper  temperature 
correction,  the  distance  center  to  center  of 
piers  was  determined.  As  the  effect  of  the 
wind  on  the  long  tape  produced  some  hori- 
zontal deflection,  a  second  measurement  was 
made  as  soon  as  the  falsework  was  com- 
pleted. The  tape  in  this  case  was  supported 
on  the  caps  of  the  falsework  bents.  In  order 
to  calibrate  the  tape  for  this  second  measure- 
ment it  was  stretched  out  on  the  base  line, 
and  supported  on  stakes  driven  into  the  ground 
at  intervals,  corresponding  to  the  spacing  of 
the  falsework  bents,  the  tops  of  the  stakes 
being  level.  Owing  to  the  accidental  breaking 
of  the  long  tape,  a  piano  wire  was  used  in 
place  of  it  in  making  the  second  measurement. 
A  pull  of  50  lbs.  was  used  on  the  wire  when 
supported  on  the  stakes,  as  described  above. 

The  results  of  the  measurements  made  to 
date  are  given  below : 
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Fig.  7. — Arrangement  for  Driving  Batter  Piles,  Municipal  Bridge,  St.  Louis,  Mo. 


into  play  and  the  zero  point  carefully  ad- 
justed over  the  end  base  line  tack,  while  the 
spring  balance  was  brought  to  the  700-ft. 
mark.    A  small  marking  clamp  was  then  slid 


marking  clamp  was  then  marked  on  the  tape 
and  the  temperature  noted.  As  a  check  on 
the  accuracy  of  the  work,  the  tension  was 
relaxed   and    then    applied   again,  correction 


Total  ..2.022    0  c.c.Piers    2,021    11%     ,  ... 

In  order  to  detect  and  keep  track  of  any, 
movement  of  the  falsework,  lines  and  levels 
were  taken  on  same  at  frequent  intervals.  The 
center  of  each  bent  was  established  with 
transit,  shortly  after  the  bent  was  placed  in 
position,  and  these  centers  were  referred  tc' 
the  bridge  tangent  or  center  line  of  bridge 
at  least  once  a  week,  and  when  the  occasiop 
demanded  it,  daily.  Any  movement  of  th< 
falsework,  either  up  or  down  stream  could 
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Fig.  8— Di.igr.im  Showing  Method  of  Erecting    Main    Traveler,    Municipal    Bridge,    St.  Louis.  Mo. 
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thus  be  detected.  At  the  same  time  levels 
were  run  on  the  ends  of  the  railroad  floor 
beams,  in  order  to  detect  any  settlement  which 
might  occur.  This  movement  might  be  caused 
by  the  force  of  the  current  on  the  bents,  or 
by  the  scouring  of  the  river  bed. 

SOUNDINGS  TO  DETERMINE  CURRENT  ACTION. 

The  bed  of  the  Mississippi  is  composed  of 
fine  sand  and  silt,  which  is  constantly  shift- 
ing, due  to  the  action  of  the  current.  The 
piles  of  the  falsework  were  driven  as  deep 
into  the  river  bed  as  circumstances  would  per- 
mit, but  there  was  always  danger  that  they 
might  be  undermined  and  washed  out  by  the 
action  of  the  current,  which  at  this  point 
sometimes  reaches  a  velocity  of  eight  miles 
or  more  per  hour.  In  order  to  guard  against 
such  a  disaster,  soundings  were  taken  at  least 
once  a  week,  and  daily  in  the  east  span,  during 
periods  of  comparatively  high  water.  These 
soundings  were  taken  at  the  two  ends  and 
middle  of  each  bent  and  were  plotted  on  a 
tracing,  which  shows  a  cross  section  at  each 
bent,  the  position  of  the  river  bed  and  the 
penetration  of  each  pile  at  the  time  of  driving. 

The  penetration  of  any  pile  at  any  particu- 
lar time  was  thus  shown  graphically,  as  well 
as  the  fill  or  scour  at  any  bent  since  the 
preceding  soundings  were  made.  It  was  not 
at  all  unusual  to  find  a  fill  or  scour  of  5  or  6 
ft.  within  24  hours.  These  soundings  were 
usually  made  with  an  ordinary  sounding  line 
and  lead.  But  during  a  rise  of  the  river, 
when  the  depth  in  the  east  span  exceeded 
60  ft.  at  some  points,  this  method  was  found 
to  be  inadequate,  owing  to  the  swiftness  of 
the  current.  In  place  of  the  sounding  line, 
an  annealed'  wire  was  then  used.  This  wire 
was  wound  on  a  reel  and  had  markers  at 
5-ft.  intervals.  A  piece  of  wrought  iron  pipe 
filled  with  lead  and  weighing  about  30  lbs. 
was  used  as  a  weight.  This  apparatus  re- 
quired two  or  more  men  to  handle  it,  but 
gave  reliable  results.  Much  trouble  was  ex- 
perienced from  the  line  or  weight  fouling  on 
submerged  drift  or  on  the  sub-marine  bracing. 

CARE  OF  FALSEWORK  DURING  HIGH  WATER. 

During  the  erection  of  the  east  span  and 
after  the  middle  panel  was  erected,  the  river 
began  to  rise,  bringing  down  large  quantities 
of  drift,  ranging  in  size  from  brush  to  logs 
2  ft.  or  more  in  diameter  and  50  ft.  or'so  in 
length.  This  drift  lodged  against  the  false- 
work and  accumulated  in  spite  of  the  efforts 
of  the  river  crew  to  dislodge  it.  The  force 
of  men  employed  on  this  work  was  then  in- 
creased and  night  and  day  shifts  were  em- 
ployed. The  larger  snags  were  handled  by 
means  of  a  floating  derrick  and  by  runner 


bed  in  the  west  half  of  the  east  span  and  for 
about  100  ft.  west  of  Pier  III  scoured  to 
such  an  extent  that  some  of  the  shorter  piles 
worked  loose  and  washed  out.  The  bents  were 
temporarily  braced  with  timber  sash  braces 
until  more  piles  could  be  driven.  The  vibra- 
tion of  the  falsework  at  this  time  was  very 
marked.  The  tops  of  some  of  the  bents  near 
Pier  III  were  pushed  down  stream  over  a  foot 
by  the  pressure  of  the  current.  In  order  to 
stop  the  scouring  of  the  river  bed  and  prevent 


Fig.    9. — Arrangement    for    Pulling  Piles, 
Municipal  Bridge,  St.  Louis,  Mo. 

the  possible  loss  of  the  falsework  and  partially 
erected  span,  rip-rap  and  sacks  of  sand  were 
then  dumped  between  the  two  rows  of  piles 
forming  the  bent.  This  material  was  wheeled 
from  barges  and  dumped  near  the  upstream 
side  of  the  falsework,  with  the  expectation 
that  it  would  reach  the  bottom  at  or  near  the 
down  stream  side  of  same.  It  was  found  by 
tests  that  single  sacks  would  not  come  to  rest 
on  the  river  bed  within  a  reasonable  distance, 
but  would  roll  down  stream  almost  indefinitely. 
Several  sacks  were  therefore  tied  together  and 
dumped  at  the  same  time.  The  rock  was 
thrown  in  loose.  In  all,  about  a  dozen  barge 
loads  of  rip-rap  and  seven  or  eight  thousand 
sacks  of  sand  were  used.  In  spite  of  this,  the 
scour  continued  for  some  time,  and  was  barely 
held  in  check  until  a  fortunate  fall  of  the  river 
relieved  the  situation. 

During  the  first  part  of  this  period  of  high 
water  the  east  half  of  the  span  was  being 
erected.  This  part  of  the  work  was  completed 
and  bolted  up  at  about  the  time  the  crest  of 


was  then  jacked  back  the  remainder  of  the  way 
so  as  to  be  in  the  proper  position,  and  erection 
was  resumed  after  a  delay  of  about  two  weeks. 
No  trouble  was  experienced  in  completing  the 
span,  and  the  last  pin  of  the  east  span  was 
driven  on  October  26th. 

REMOVING  FALSEWORK. 

The  work  of  lowering  the  camber  blocking 
was  immediately  begun,  and  continued  for  sev- 
eral days.  The  blocking  was  bored  out  by 
means  of  pneumatic  boring  machines  and  split 
out  by  chisel  bars  and  sledges.  The  blocking 
at  the  sub-panel  points  was  first  lowered,  then 
the  No.  2  and  No.  4  points  at  the  west  end 
of  the  span  were  let  down,  so  as  to  hold  the 
fixed  shoes  in  position.  The  remainder  of  the 
blocking  was  then  lowered,  beginning  at  the 
east  so  as  to  cause  the  camber  movement  to 
take  place  in  that  direction.  The  segmented 
expansion  rollers  which  are  at  the  east  end  of 
each  span  were  adjusted  just  before  the  span 
was  lowered  onto  them.  These  rollers  were  ad- 
justed to  stand  vertically  under  dead  load  at 
normal  temperature,  62°  F.  Owing  to  the 
great  weight  of  the  span,  some  of  the  camber 
blocking  was  exceedingly  difficult  to  remove, 
and  heavy  pressures  were  thrown  on  some  of 
the  last  points  to  be  lowered.  As  a  result  of 
this  pressure,  the  bottom  lateral  plates  at  these 
points  became  badly  dished  and  were  straight- 
ened later  with  considerable  difficulty,  by 
means  of  jacks  and  wedges.  In  view  of  this 
fact  a  different  arrangement  of  the  camber 
blocking  was  used  at  the  secondary  points  of 
the  next  span  and  sand  jacks  were  placed  un- 
der the  principal  points  so  as  to  control  the 
lowering  of  the  span  more  readily. 

As  soon  as  the  span  was  swung,  the  work 
of  removing  the  falsework  was  started.  The 
timber  bents  were  disconnected  and  lowered 
into  the  water  in  quarter  sections,  by  a  station- 
ary hoisting  engine  on  the  railroad  deck  of 
the  bridge.  These  sections  were  then  towed 
down  stream  and  beached,  just  south  of  the 
Pittsburg  Dyke,  where  they  were  left  until 
used  again  in  the  west  span.  For  pulling  the 
piles,  a  heavy  timber  tower  formed  of  two 
bents  battered  in  both  directions  was  con- 
structed on  two  barges,  Fig.  9.  These  barges 
were  placed  about  10  ft.  apart  in  the  clear  so 
as  to  straddle  the  double  line  of  piles  forming 
the  bent.  Two  sets  of  falls,  composed  of  4 
sheave  steel  blocks,  reaved  with  wire  rope, 
were  used  and  attached  to  the  pile  by  means 
of  chains.  After  the  pile  was  lifted  about  20 
ft.  by  the  main  falls,  they  were  disconnected 
and  the  pile  lifted  clear  by  means  of  a  runner 
passing  through  a  snatch  block  attached  to  the 
lower  chord  of  the  span.    Thirty  to  45  piles 
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Fig.  10 — Sketch  Showing  Side  and  End   Elevations  of  Gantry   Hoists  for  Raising  Material  from  the  Ground  Level  to  Bridge  Floor. 


lines  leading  from  the  pile  driver  barges  and 
from  the  "mule"  on  top  of  the  falsework. 
The  accumulated  mass  of  drift  was  gradually 
disposed  of  and  the  new  drift  was  kept  under 
control.  The  river,  meanwhile,  continued  to 
rise  until  a  stage  of  19  ft.  was  reached.  Daily 
soundings  showed  .that  the  deep  water  was 
gradually  shifting  toward  the  west.    The  river 


the  rise  was  reached.  In  view  of  the  condition 
of  the  west  half  of  the  falsework,  it  was  not 
thought  safe  to  attempt  to  erect  the  remainder 
of  the  span  until  the  water  fell  sufficiently  to 
allow  additional  piles  to  be  driven  at  the  weak 
points  and  the  falsework  generally  reinforced. 
As  the  water  fell,  the  falsework  came  partly 
back  to  proper  line.    The  railroad  floor  system 


per  day  of  9  hours  were  pulled  with  this  rig. 

After  the  piles  were  pulled  the  channel  was 
dragged  to  be  sure  that  no  obstructions  were 
left  that  might  interfere  with  navigation.  For 
this  purpose  two  pile  drivers  were  lashed  to- 
gether, with  space  between  for  a  tug.  In  the 
leads  of  each  driver  a  pile  was  suspended  and 
a  heavy  timber  was  bolted  to  the  bottom  of 
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PROGRESS  DATA. 
East  Span. 

Began  pile  driving  May     9,  1911 

Finished  pile  driving  June    22,  1911 

Finished  falsework   Sept.   13,  1911 

Began  erecting  trusses   Sept.   11,  1911 

Finished  erecting  trusses  and  bracing. ..  .Oct.  27,  1911 
Channel   cleared   Nov.    21,  1911 


Middle  Span. 
July  18,  1911 
Aug.  5,  1911 
Oct.  26,  1911 
Oct.  28,  1911 
Dec.      1.  1911(Est.) 


vVest  Span. 
Nov.    23,  1911 


each  pile,  thus  connecting  them  to  each  other. 
The  piles  with  the  horizontal  connecting  tim- 
ber were  then  lowered  to  the  desired  depth 
below  the  water  surface,  and  the  tug  towed 
the  drivers  up  and  down  stream  over  the  site 
of  each  bent.  Any  broken  piles  found  were 
removed  by  dynamite.  The  work  of  dragging 
the  channel  was  done  in  the  presence  of  a  rep- 


resentative of  the  local  office  of  the  War  De- 
partment. 

It  is  to  be  remembered  that  about  two 
weeks'  time  was  lost  in  the  erection  of  the 
steelwork  of  the  east  span  and  of  the  false- 
work of  the  middle  span,  due  to  the  rise  of 
the  river.  The  west  half  of  the  east  span  has 
been  cleared  of  falsework,  leaving  a  clear  chan- 


nel. The  middle  span  is  expected  to  be  swung 
early  in  December,  1911,  and  the  last  of  the 
three  spans  some  time  in  February,  1912. 

The  falsework,  hoisting  trestles,  and  trav- 
elers were  designed  and  built  by  the  Ameri- 
can Bridge  Co.,  the  superstructure  contractor 
who  also  devised  the  general  scheme  of  erec- 
tion and  the  erection  methods.  This  company 
was  represented  in  the  field  by  Mr.  W.  H 
Radcliff,  Erecting  Engineer,  and  Mr.  Chas 
Webster,  General  Foreman. 

The  bridge  and  approaches  were  designed 
by  and  are  under  the  supervision  of  Boiler 
Hodge,  Consulting  Engineers,  of  New  York 
Local  matters  are  looked  after  by  Brenneke 
&  Fay,  Resident  Engineers,  of  St.  Louis ; 
while  the  writer  is  Engineer  in  Charge,  rep- 
resenting the  last  named  firm. 


EARTH      AND      ROCK  SECTION 


Methods  of  Analysis  of  Costs  of  Steam 
Shovel  Work* 

There  are  so  many  factors  entering  into 
steam  shovel  work  that  the  problem  of  de- 
termining the  details  of  cost  seems  at  first 
highly  complex,  but  systematic  analysis  has 
resulted  in  so  simplifying  it  that  any  man  of 
field  experience  ought  to  be  able,  with  the 
help  of  the  data  contained  in  these  pages, 
to  put  his  shovel  work  on  a  scientific  basis. 
To  determine  what  the  work  is  costing  day 
by  day,  is  half  the  problem ;  to  determine 
what  it  ought  to  cost  is  the  other  half. 

To  establish  these  factors  it  was  neces- 
sary to  observe  a  large  number  of  shovels 
in  operation,  and  the  data  given  are  the  re- 


sults than  in  the  case  of  handwork.  The 
question  of  how  much  work  there  must  be 
to  economically  justify  the  use  of  a  steam 
shovel  is  vital  in  a  large  percentage  of  all 
excavation  contracts.  To  answer  it,  simply 
calculate  the  total  cost,  including  the  cost  of 
installing  the  plant,  and  divide  this  by  the 
number  of  cu.  yds.  of  material  to  be  handled. 

General  Conditions.  Repair  costs  should 
be  apportioned  to  the  work  done  rather  than 
considered  a  function  of  the  age  of  the 
shovel.    It  will  be  higher  for  rock  than  earth 


ciation   formulae  and  curves.    The  simplesl 
to  use,  and  one  which  for  steam  shovel  work 
is  satisfactory  if  proper  allowance  is  madef 
for  repairs,  is  the  "right-line  formula,"  which- 
is  as  follows : 
(a  —  b)  c/d 

X  =  ,  where  a  =  original  value, 

a 

b  =  value  on  removal 
c  =  time  in  use, 
d  =  estimated  life, 
X  =  %  of  depreciation 

Then  X  divided  by  the  output  for  the  period  <| 
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Fig.  1. — Diagram  for  Use  With  Cost  Curves. 
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The  interest  on  all  money  invested  in  this 
work  must  be  included  in  the  costs  of  the 
work.  In  this  discussion  the  interest  is  as- 
sumed as  6  per  cent. 

The  height  of  bank  to  which  a  shovel  can 
work  has  an  important  bearing  upon  the 
costs.  The  reason  for  this  is  that  the  higher 
the  bank  the  larger  amount  of  material  that 
can  be  removed  without  moving  the  shovel. 

Formulae.  The  following  analysis  of  steam 
shovel  work  is  based  on  ihe  results  of  obser- 
vations of  about  50  shovels  at  work.  The 
wages  of  the  different  classes  of  men  were 
standardized  as  listed  below  for  purpose  of 
analytical  comparison.  In  connection  with 
this    analysis    the    accompanying    curves  of 


The  following  standards  have  been  as- 
sumed for  a  shovel  valued  at,  say  $14,000 : 

Per  year. 

Depreciation,   4%%  $  653.34 

Interest,  6%    840.00 

Repairs,  when  working  one  shift   2,000.00 

$3,493.34 
Per  day. 

Assuming  year  of  1501  working  days  $  23.29 

Shovel  runner   5.00 

Craneman    3.60 

Fireman    2.40 

%  watchman  at  $50  per  mo   1.00 

6  pitmen  at  $1.50   9.00 

1  team  hauling  coal,  water,  etc.,  %  day, 

say,  at  $5.00   2.50 

2V2  tons  coal  at  $3.50   8.75 

Oil,  waste,  etc.,  say   1.50 

$  57.04 


Values  of  e,  n,  c,f,  involved  in  ordinary  contracting  work 
with  side  dump  cars. 

e  =  Average  time  shovel  is  interrupted  to  change  trains. 
n  —  Number  of  cars  per  train. 

c  —  Capacity  of  cars  in  cubic  feet  (place  measure). 
f  =  Time  to  spot  one  car. 

c'  —  Capacity  of  cars  in  cubic  feet  (water  measure). 


Values  ol 

n 

Values  of  c 

/ 

c' 

Min. 

Avg. 

Max. 

Min. 

Avg. 

Max. 

Brick  yard  clay  . 

I 

1-2 

2 

54 

72 

81 

R.  R.  borrow  pits 

7 

1 1 

•5 

83-7 

126 

270 

I51 

Rock  cuts  .    .  . 

7 

9 

12 

54 

75 

97.2 

188 

Crushed  stone 

quarries  . 

I 

IO 

IO 

108 

124 

189 

0 

l62 

Earth  and  glacial 

a 
N 

drift  .... 

IO 

IO-I  I 

'3 

70 

108 

141 

•57 

Iron  ore     .    .  . 

3 

7 

12 

270 

540 

675 

540 

Sand  and  gravel 

Pit  -    -  - 

i 

7 

'5 

67.5 

598 

891 

General  average  of  e,  tl,  c,f,  c',  as  follows 


No.  of  Obs. 

Minimum 

Average 

Maximum 

e 

35 

.25  min. 

4.00  min. 

13. 5  min. 

n 

35 

5.0  cars 

10.00  cars 

15.0  cars 

f 

0 

0 

0 

0 

c 

35 

2  yards 

4 . 00  yards 

10.00  yards 

c> 

27 

4  yards 

5.00  yards 

1 2 . 00  yards 

c/c' 

27 

o.5 

0  8 

o.95 

5  deals  with  the  time  of  moving  up,  an  aver- 
age value  for  which  is  8  minutes. 

The  constants  having  thus  been  established, 
three  sets  of  curves  have  been  plotted  on  the 
Plates  1,  2  and  3  which  are  cost  curves.  Each 
plate  is  plotted  with  one  of  the  three  values 
of  L  A  1,500,  3,000  and  6,000  cu.  ft.  (L  be- 
ing the  average  shovel  move;  fi  ft.,  and  A  the 
area  of  the  dug  section  in  sq.  ft.)  Each  of 
these  sets  of  curves  has  been  plotted  for 
values  of  M,  ranging  from  2  hrs.  to  10  hrs. 
by  hourly  intervals  between  which  intervals 
the  observed  values  (see  Fig.  3)  fall. 

Estimating. — There  are  two  important  uses 
to  which  these  cost  curves  can  conveniently 
be  put,  (1)  estimating  the  cost  of  proposed 
work  and  (2)  checking  up  the  cost  of  work 
under  way.  In  estimating  we  may  proceed 
as  follows:  Assuming  that  the  proposed  work 
is  to  be  a  railroad  cut  in  rock,  with  average 
equipment,  there  are  then  only  three  quantities 
to  decide  upon,  namely,  LA,  27d,  and  M.  The 
area  of  the  shovel  section  being  assumed  at 
250  sq.  ft.  and  the  average  distance  of  move 
being  6  ft.,  LA  will  equal  1,500  cu.  ft.  Now 


Fig.  3. — Table  for  Use  With  Cost  Curves. 


Fig.  4. — Diagram  for  Use  With  Cost  Curves. 

(Idle  time  shown  graphically  in  per  cent  of 
total  time  per  day.  Values  of  "M"  to  be  taken 
from  this  diagram.  To  find  "M"  take  value  plot 
ted  below,  subtract  from  100  per  cent  and  mul- 
tiply result  by  total  working  time  per  day  (gen 
erally  10  hours). 


cost  are  useful  in  enabling  a  rapid  estimate 
to  be  made  of  the  approximate  cost  of  steam 
shovel  work  in  progress  or  proposed : 

d  =  time  in  minutes  to  load  1  cu.  ft.  with  dipper 

(place  measure), 
c  =  capacity  of  1  car  in  cu.  ft.  (place  measure). 
f=time  shovel  is  interrupted  while  spotting  1 

car. 

e=time  shovel  is  interrupted  to  change  trains. 

g  =  time  to  move  shovel. 

L  =  distance  of  1  move  of  shovel. 

N  =  number  of  shovel  moves. 

M  =  minutes  per  working  day  less  time  for  acci- 
dental delays. 

A  or  B  =  area  in  sq.  ft.  of  section  excavated. 

R  =  cost  in  cents  per  cu.  ft.  on  cars,  for  shovel 
work  only  (place  measure). 

L  A  N  =  cu.  ft.  excavated  per  day. 

C  =  shovel  expense  in  cents  in  1  day,  not  in- 
cluding    superintendence     and  overhead 
charges    and    not    including  preparatory 
charges, 
n  =  number  of  cars  in  train. 

(1)  Time  to  load  1  car  =  dc. 

(2)  Time  to  load  1  train  =  ndc  +  nf-fe. 

L  A 

(3)  Number  of  trains  for  1  shovel  move  =  

n  c 

(4)  Time  between  beginning  of  1  shovel  move 

LA 

and  beginning  of  next=(n  d  c-f  n  f+e)  

n  c 

+  g. 

M 

(5)  N  =  


(e   \  LA 
dC  +  f+n-)  — 
7C 


(6)  R: 


+  i 


27Cd  27C/ 

 +  1  — +  - 

M        M  V.  c        nc       LA  , 
This  is  equivalent  to  the  equation  R  =  md  +  b. 
27C 

(7)  "Where  m  =  ,  and 


(8)  b=m 


(f 


M 


It  appears  that  the  equation  R  =  md  +  b  is 
that  of  a  straight  line.  Now,  since  the  equa- 
27C  f       e  g 

tion   m  =  and   b  =  m  ( —  +  —  +  — )  all 

M  c     nc  LA 

quantities  involved  in  the  equation  excepting 
d  are,  or  are  assumed  to  be,  constant.  The 
data  upon  the  value  of  these  quantities  have 
been  represented  in  graphic  form  with  all 
influencing  factors  by  the  five  figures  A,  B. 
C,  D,  and  E. 

Fig.  1  indicates  the  time  to  load  1  cu.  yd. 
place  measure,  in  various  kinds  of  material. 
Fig.  2  deals  with  the  quantities  e,  average 
time  shovel  is  interrupted  to  change  trains. 
For  use  in  plotting  the  equation  above,  those 
average  values  of  e,  n,  c  and  f  involved  in 
ordinary  contracting  work  where  side  dump 
cars  are  used,  have  been  tabulated  separately 
in  Fig.  3.  It  will  there  be  seen  that  the 
average  value  for  e,  the  time  between  trains 
is  4  minutes.  The  average  number  of  cars 
per  train,  or  n  =  10.  The  commonest  form 
of  contractors'  dump  car  is  4  yards  water 
measure  or  2.5  yards  place  measure,  and 
therefore  c  is  taken  as  67.5  cubic  feet.  The 
ordinary  value  of  f  is  zero,  since  the  cars  are 
almost  invariably  spotted  while  the  shovel  is 
swinging  and  digging.  Fig.  4  deals  with  the 
value  of  M  or  the  working  time,  including 
actual  shovel  time  waiting  for  trains  and 
moving  up,  but  not  accidental  delays.  Fig. 


LA 


Tor  various  reasons,  such  as  lack  of  continu- 
ous work,  weather,  etc.,  150  working  days  per 
year  is  assumed.  This  will  vary  greatly  with 
local  conditions. 


refer  to  Fig.  1,  and  select  a  fair  value  for  the 
time  of  loading  1  cu.  yd.  in  rock  work.  Sup- 
pose 30  seconds  be  chosen.  Next  refer  to 
Fig.  4  for  the  proper  value  of  M  to  use  in 
rock  work.  The  average  value  is  8  hrs.  (80 
per  cent  of  10  hrs.).  The  cost  per  yard  in 
cents  can  now  be  read  directly  on  cost  curves, 
Fig.  6.  With  abscissa  (27d)  as  30  seconds 
glance  upward  till  the  vertical  line  through 
30  seconds  intersects  the  8  hr.  M  line.  Then 
on  the  left,  opposite  this  point  of  intersection 
read  9%  cents  as  the  cost  per  cu.  yd.  loaded, 
place  measure. 

It  may  be  noted  here  that  with  respect  to 
the  two  important  items  of  time  to  load  1 
cu.  yd.  with  dipper  and  values  of  M,  the  cost 
curves  are  perfectly  flexible.  Variation  in  the 
value  of  the  constants  may  be  allowed  for  by 
proper  choice  of  M.  In  connection  with  the 
formula  it  is  interesting  to  note  the  effect  of 
decreasing  the  carrying  capacity  of  each  train, 
other  conditions  remaining  the  >-aine.  Sup- 
pose the  carrying  capacity  be  decreased  from 
the  average  10  X  2.5  yds.  =  25  cu.  yds.  to  8 
X  2  =  16  cu.  yds.,  place  measure,  what  would 
be  the  effect  upon  the  cost  per  cu.  yd?  The 
new  cost  would  be  10.6  cts.  per  cu.  yd.  as 
against  the  former  9%  cts.,  an  increase  of  10 
per  cent. 

To  use  the  cost  curves  for  checking  up  the 
cost  of  work  in  progress,  proceed  as  follows : 
The  field  operations  are  few  and  simple. 
Find  the  average  time  per  dipper  swing. 
Knowing  the  rated  capacity  of  the  dipper  and 
the  character  of  the  material,  a  glance  at  the 
tabulation  near  the  top  of  Fig.  1  will  give  the 
ratio   of   dipper  capacity  place   measure,  to 
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dipper  capacity,  water  measure  and  by  using 
this  factor  the  average  factor  of  dipper,  place 
measure,  can  be  obtained,  and  thence  the  time 
to  load  1  cu.  ft.  or  yard.  Suppose  for  in- 
stance the  average  time  per  swing  to  be  25 
seconds,  in  earth  material,  and  the  capacity 
of  dipper,  2%  yds.  On  Fig.  1,  under  ratio  of 
place  measure :  water  measure,  we  find  the 


gram  should  give  a  cost  for  loading  of  12 
cents,  we  would  have  for  our  charge  12  cents 
multiplied  by  $65  and  divided  by  $47.04  or 
13.67  cts.  per  yard. 

The  general  arrangement  of  working  is  a 
feature  which  receives  great  attention  from 
skillful  managers;  the  "old  line"  contractor 
comes  on  a  job  and  looks  it  over  from  the 


Air  and  Water  Service  for  Construction 
Plant  in  Culebra  Cut. 

Compressed  air  is  used  for  the  130  well 
drills  and  the  tripod  drills  in  the  Culebra 
Cut.  Water  is  supplied  to  the  steam  shovels, 
of  which  there  are  about  50,  and  for  this 
air  and  water  service  there  are  two  systems 
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WHERE  LA  ■=»  1800  CU.FT.  EXCAVATION  TO  EACH  SHOVEL  MOVE 


0  10  20 

TIME  TO  LOAD  1  CU.l 


30         40  60 
,  PLACE  MEASURE  WITH 


60  70  80  90  100 
DIPPER  WORKING  FREELY  IN  SECONDS 


Fig.  5. —  Diagram  for  Use  With 

(Values  of  g  shown  graphically.  Read 

average  value  is  given  as  0.53.  Therefore, 
2%  X  0.53  =  1.2  cu.  yds.  per  swing  or  2.88 
cu.  yds.  per  minute  or  0.35  minute  per  cu.  yd. 
Make  some  rough  measurements  to  determine 
the  approximate  area  of  the  shovel  section 
and  multiply  this  area  by  the  length  of  move, 
and  get  LA,  say  3,000.  Then,  from  previous 
observations  or  by  an  estimate  of  M,  get  the 
time  worked  per  day,  less  accidental  delays, 
say  9  hours.  Now  take  the  cost  curves,  Figs. 
6,  7,  and  8  and  with  .21  as  abscissa,  read  op- 
posite the  line,  for  M  =  9  hrs.,  6  cents  as  the 
cost  per  yard,  place  measure.  If  the  con- 
tents in  the  formula  do  not  agree  close 
enough  with  the  actual  conditions,  allow  for 
this  by  choosing  a  suitable  value  of  M,  or 
substitute  directly  in  the  equation  for  cost. 

It  should  be  noted  that  the  above  does  not 
include  superintendence  or  overhead  charges 
and  cover  only  the  cost  of  loading.  It  should 
be  particularly  noted  that  for  plotting  the  two 
co-ordinates  certain  assumptions  are  neces- 
sary because  there  are  a  large  number  of 
variables  in  the  theoretical  steam  shovel  for- 
mula. Thus,  the  three  plates  are  given — one 
for  LA  =  1.500,  one  when  LA  is  3,000  and 
one  where  it  is  6.000.  Also  an  assumption  of 
$57.04  for  the  value  of  C  is  made.  Where 


Cost  Curves. 

time  in  minutes.) 


Formula  R 


Fig.  6. — Cost  Curves. 

27Cd 


M    \  c 


+  • 


g 


M         M   V.  c        nc  LA 

Assume — 

f  =  o.  interruption  of  shovel  while  spotting  cars. 

e  =  4  min.  time  between  trains. 

n  =  10,  number  of  cars  per  train. 

c  =  2.5  yds.  place  measure  =  67.5  cu.  ft. 

C  =  5704  cents,  daily  cost. 

M  =  actual  working  time  of  shovel. 

g  =  8  minutes,  see  Fig.  4. 

d  =  Minutes  to  Toad  1  cu.  ft.  place  measure. 


seat  of  his  buggy,  deciding  on  the  ground, 
where  he  will  begin  operations  and  how  he 
will  transport  the  material  from  the  shovels. 
The  modern  manager  undertakes  a  job  much 
as  a  German  professor  attacks  a  mathematical 
problem.  Sometimes  there  is  only  one  place 
to  "cut  in"  and  only  one  way  to  handle  the 
earth  or  rock,  but  generally  there  are  sev- 
eral places  to  cut  in  and  many  ways  avail- 
able for  handling  the  material.  If  there  were 
only  3  ways — and  there  are  seldom  less  than 
23 — he  is  a  bold  man  who  would  decide  off- 
hand which  is  unquestionably  the  best  of  the 
three,  until  an  economic  study  has  conclu- 
sively established  the  facts. 

The  quality  and  amount  of  superintendence 
will  greatly  affect  the  unit  costs  of  the  work; 
and  by  superintendence  is  meant,  not  only 
the  man  in  charge,  but  his  whole  directing  or- 
ganization. The  work  in  the  iron  ore  coun- 
try is  an  example  of  the  work  which  may  be 
accomplished  in  the  way  of  skilled  organiza- 
tion.   Pure  observation  alone  without  actual 


of  pipe  lines.  Culebra  Cut  is,  approximately, 
8V2  miles  long.  Across  the  south  end  is  the 
Panama  Railroad  trestle  and  across  the  north 
end  is  the  dike  that  guards  the  cut  from 
flooding  by  the  Chagres  River.  About  mid- 
way the  Suspension  Bridge  crosses  the  cut 
A  parallel  system  of  air  mains  of  6,  8  and 
10-in.  pipes  runs  along  each  side  of  the  cut 
and  the  mains  on  each  side  are  joined  by  way 
of  the  trestle,  the  dike,  and  the  Suspension ' 
Bridge. 

At  regular  intervals,  usually  about  1,500  ft., 
are  gate  valves  by  means  of  which  the  water 
or  air  may  be  shut  off  from  any  section  of 
the  circuit,  without  cutting  the  supply  off 
from  the  remaining  sections.  At  intervals  of 
500  ft.  lateral  mains  of  2,  4  and  6-in.  pipe 
run  from  the  supply  mains  over  the  edge  of 
the  cut.  These  likewise  are  supplied  with 
gate  valves,  and  at  their  free  ends  are  con- 
nections to  which  pipe  or  hose  can  be  at- 
tached to  carry  water  or  air  to  the  shovels 
or  drills. 


WHERE  LA  =  8000  CU.FT.  EXCAVATION  TO  EACH  SHOVEL  MOVE 


WHERE  LA  =  6000  CU.FT.  EXCAVATION  TO  EACH  SHOVEL  MOVE 


0  10        20         80         V)         60         00        70         80         90  100 

f  IMC  TO  LOAD  1  CU.VD.,  PLACE  MEASURE  WITH  0IPPER  WORKING  FREELY,  IN  SECONDS 

Fig.  7. — Cost  Curves. 

ll'"n>m  ilall.v   cunt  "C"  It i-ml/.f'd  hi  text.) 


o 
o 

TIME 


10  'JO  80  40  60  DO  70  80  90  100 
TO  LOAD  1  CU.YD.,  PLACE  MEASURE  WITH  DIPPER  WORKING  FREELY,  IN  SECONDS 

Fig.  8. — Cost  Curves. 

(VnliU'H  same  as  Figs.  (!  and  7.) 


tin   in,'. ' :  riiffci   1. 1 1  \  min  ii  in  i )  pe  from  the 

one  mentioned,  or  where  the  rate',  of  wanes 
.in-  very  different  from  those  assumed,  it  will 

In-  in  '  '     ii '.  I  in|"  ii  ate  for  the  difference 

between  the  new  value  of  C,  and  the  one  tiled 
here.  The  easiest  way  to  do  this  is  to  multi- 
ply the  figures  taken  from  the  diagram  by  the 

ratio  between  the  new  value  of  C  and  the 
assumed  one.  Thus,  if  the  shovel  costs  per 
day  are  $>>■•  instead  of  $57  0 1,  and  the  dia- 


timing  will  not  show  a  superintendent  wheth- 
er it  is  more  economical  for  him  to  use  !)  car 
nr  In  ear  trains  to  haul  material  away  from 
Ins  shovel,  lie  will  generally  favor  the  use 
of  long  trains  if  his  engines  will  haul  them. 
Yet  money  has  been  saved  hv  shortening 
trains  even  when  the  engines  conid  easily  haul 
the  longer  ones.  In  this  case  the  key  to  the 
situation  was  the  time  required  In  dump  and 

1 1  tniport, 


In  all  there  ale  IS1.200  hu.  ft.,  or  31.31  mi. 
ol  ii.  S  and  HI  in.  air  and  water  mains  in  use; 
and  45,300  ft.,  or  8.6  mi  of  lateral  drop  pipes. 
An  average  of  over  100,000  lin.  ft.,  75.7  mi„ 
ol  suppl>  pipes  to  the  drills  and  shovels  from 
the  lateral  drops  is  taken  up  and  relaid 
monthly.  lo  keep  the  service  in  working 
order,  the  Superintendent  of  Municipal  Work 
and  Pipe  Lines  has  at  his  order  218  men, 
including  1  general  foreman,  7  foremen,  and 
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!  steam  engineers — all  Americans  on  the  gold  pipefitters,  70  helpers,  4  carpenters,  54  labor-  tionary  engineer,  8  foremen,  2  oilers,  1  water- 
■oll— and  the  following  silver  roll  men:    62     ers,  4  messengers,  1  clerk,  1  watchman,  1  sta-  boy. 


ROADS    AND     STREETS  SECTION 


Notes  on  Road  Rolling. 

The  following  notes  on  road  rolling,  taken 
Torn  the  recently  issued  annual  report  of  W. 
\.  McLean,  Engineer  of  Highways,  Province 
)f  Ontario,  Canada,  while  intended  primarily 
:or  the  guidance  of  village  highway  officials 
)f  that  Province,  should  be  of  interest  to 
•oad  officials  in  this  country. 

Rolling  is  essential  to  the  construction  of 
l  good  stone  road.  It  is  impossible  to  build 
i  stone  road  cheaply  and  durably  without  a 
-oiler,  and  the  same  is  true  with  regard  to 
:he  best  class  of  gravel  roads. 

Roads  built  of  loose  stone  take  from  one 
o  three  years  of  traffic  to  consolidate.  Dur- 
ng  that  time  such  roads  are  a  serious  ob- 
struction to  traffic.  On  short  patches  this  is 
lot  so  noticeable ;  but  on  long  stretches  of 
Dne  or  two  miles,  it  is  distinctly  objectionable 
and  much  dissatisfaction  arises.  Before  traf- 
fic can,  with  comfort,  use  the  metalled  road- 
way, the  earth  sides  are  cut  up,  drainage  is 
blocked,  and  the  entire  roadway  is  frequently 
rutted  or  worn  out  of  shape  by  vehicles 
traveling  along  one  side  of  the  stone. 

Councils  in  selecting  a  steam  roller  should 
choose  the  best ;  and  respective  merits  should 
be  carefully  studied.  A  saving  in  first  cost 
may  be  many  times  offset  by  the  additional 
cost  of  operating  or  maintaining  an  inferior 
machine.  Maximum  results  and  fewest  stops 
for  repair  are  all-important  in  seeking  true 
economy. 

Rolling  is  not  an  added  expense  to  the 
cost  of  a  stone  road.  The  cost  of  rolling  is 
more  than  made  up  by  the  saving  that  results 
in  several  ways. 

Coarser  stone  can  be  used  in  a  road  that 
is  rolled  so  that  the  cost  of  crushing  is  re- 
duced. Between  stone  crushed  fine  enough 
to  be  used  without  rolling,  and  the  coarser 
stone  suitable  for  a  rolled  road,  there  may 
readily  be  a  difference  in  cost  of  from  8  to  10 
cts.  a  ton.  This  alone  will  nearly  pay  the 
cost  of  rolling  limestone. 

Roads  built  without  rolling  demand  a  great 
deal  of  attention  for  several  years  that  is  not 
given  to  rolled  roads.  The  stone  has  to  be 
raked  to  place  from  time  to  time ;  the  earth 
sides  have  to  be  levelled  where  they  have  been 
cut  up  and  destroyed ;  new  material  has  to  be 
added  to  fill  hollows  and  ruts. 

Rolled  roads  are  more  durable,  and  in 
consequence  the  cost  of  repair  and  mainte- 
nance is  greatly  reduced.  With  coarser  stone 
in  the  roadbed  it  is  stronger  to  resist  wear; 
and  it  is  more  securely  bonded  than  where 
it  is  first  rutted  and  mixed  with  mud. 

Less  stone  is  required  on  a  rolled  road,  as 
loose  stone  is  largely  forced  down  into  the 
mud  or  is  knocked  to  the  ditches  by  traffic. 

A  good  road  should  have  a  foundation  of 
uniform  strength,  surfaced  with  a  well-bond- 
ed coat  of  stone  of  uniform  thickness.  By 
rolling  the  sub-grade,  weak  spots  are  de- 
veloped which  can  be  filled  with  earth  and 
again  rolled  to  produce  a  uniform  founda- 
tion. Earth  for  this  purpose  is  cheaper  than 
stone.  When  weak  spots  are  brought  to 
grade  in  this  way,  an  even  coat  of  stone  can 
be  applied  and  rolled  to  its  permanent  place. 
Only  a  roller  will  do  this  work. 

In  addition  to  less  cost,  a  stone  road  built 
with  a  steam  roller  is  a  complete  work.  It 
is  in  the  best  of  condition  to  drive  on  as 
soon  as  rolling  is  finished.  Rolled  roads  are 
a  delight  to  those  who  have  been  accustomed 
only  to  old-time  methods,  and  have  done 
much  to  popularize  county  road  systems. 

A  roller  finishes  a  road.  Ratepayers  see 
onlv  the  surface  of  the  road,  and  however 
well  it  may  have  been  otherwise  built,  if  the 
metal  is  left  loosely  on  the  surface  for  ve- 
hicles to  consolidate,  the  public  are  inclined 
to  be  dissatisfied.  By  means  of  a  roller 
newly  made  roads  are  at  once  placed  in  their 


best  condition  for  use,  and  vehicles  are  not 
compelled  to  drive  in  the  edge  of  the  ditches 
for  a  season  to  avoid  a  mound  of  loose  ma- 
terial in  the  center  of  the  road. 

The  road  roller  is  one  of  the  most  impor- 
tant of  roadmaking  implements.  Its  use  tends 
to  greater  durability,  and  consequent  econo- 
my of  maintenance.  The  cost  of  a  road  is 
largely  dependent  upon  the  amount  of  stone 
and  gravel  required ;  and  by  the  use  of  a 
roller,  the  strength  of  the  surface  coating 
can  be  much  increased,  the  drainage  made 
more  perfect,  the  life  of  the  road  lengthened, 
and  in  a  given  period,  a  much  less  quantity 
of  stone  is  required  on  the  road. 

A  road  should  first  be  properly  graded, 
crowned  and  drained.  The  roller  should  then 
be  used  to  consolidate  this  earth  sub-soil  so 
that  the  gravel  or  stone  placed  on  it  will  not 
be  forced  down  into  loose  earth,  but  will 
form  a  distinct  coating.  When  this  founda- 
tion is  prepared,  the  metal  can  be  placed  over 
it  and  rolled  and  consolidated  into  distinct 
crust. 

It  is  one  of  the  cardinal  principles  of  road- 
making  that  the  metal  must  form  a  distinct 
crust  over  the  natural  earth.  This  is  not 
possible  if  the  broken  stone  is  dropped  on  a 
loose  mound  of  earth,  and  is  left  for  traffic 
to  consolidate.    To  this  end — 

(a)  Roll  the  earth  subsoil  before  putting 
on  the  broken  stone  or  gravel. 

(b)  Roll  the  broken  stone  or  gravel  until 
it  is  thoroughly  solid. 

Municipalities  which  do  not  roll  the  earth 
sub-grade  do  not  get  the  full  benefit  of  the 
roller. 

In  addition  to  forming  the  stone  into  a  dis- 
tinct crust,  bonding  the  stone,  and  making  a 
more  water-proof  covering,  the  sides  of  a 
rolled  road  are  not  rutted  and  flattened  in 
such  a  way  as  to  prevent  good  surface 
drainage. 

The  consolidation  of  loosely  spread  stone  or 
gravel  by  traffic  is  slow  process,  causing  much 
inconvenience  to  travel,  during  which  the 
earth  or  sub-soil  becomes  mixed  with  the 
stone.  Earth  intermixed  with  stone  prevents 
the  strong  mechanical  bond  which  clean 
metal  will  assume  when  the  stones  are  wedged 
one  against  the  other  by  a  roller.  The  par- 
ticles of  earth,  when  wet,  have  a  lubricating 
influence  on  the  stone,  and  under  the  action 
of  wheels,  the  surface  is  more  readily  broken 
up. 

The  roller  should  be  preceded  by  a  water- 
ing cart,  and  the  material  kept  thoroughly 
wet.  Otherwise,  rolling  should  be  done  in 
wet  weather. 

The  amount  of  rolling  which  can  be  done 
in  a  day  varies  according  to  the  quality  of 
the  metal  used,  the  kind  and  amount  of  bind- 
er, the  thickness  of  the  layer  of  stone  rolled, 
the  weight  and  type  of  roller,  the  amount  of 
water  used  in  sprinkling  the  road,  the  gra- 
dient of  the  road,  and  the  steam  pressure. 
Less  rolling  is  required  to  solidify  the  stone, 
if  the  earth  sub-grade  has  been  well  rolled. 
With  broken  limestone,  rolled  by  a  12-ton 
steam  roller,  the  amount  of  stone  compacted 
will  average  between  40  and  50  cu.  yds.  in 
a  day  of  ten  hours. 

The  steepest  grade  on  which  a  steam  roller 
can  be  used  is  1  in  6.  A  grade  of  1  in  14 
gives  little  trouble  either  up  or  down. 

A  depth  of  4  or  5  ins.  of  stone  is  better 
than  either  greater  or  less.  But  to  avoid  the 
expense  of  rolling  in  two  layers,  a  depth  of 
6  or  7  ins.  may  be  rolled. 

In  loose  stones  the  voids  are  about  48  per 
cent.  In  dry  rolled  stone,  the  voids  are  re- 
duced to  about  40  per  cent,  and  in  wet  rolled 
stone  to  about  3  per  cent.  The  screenings 
should  partiallv  fill  these  voids. 

Rolling  should  commence  at  the  side  of  the 
road  approaching  the  center  gradually.  If 
the  roller  is  first  passed  over  the  center  the 


loose  material  is  crowded  out  and  the  road 
flattened.  The  rolling  should  be  continued 
until  the  road  is  thoroughly  compact  and 
solid,  able  to  resist,  without  displacement, 
the  heaviest  load  passing  over  it. 

A  horse  roller,  weight  six  or  eight  tons, 
will  do  if  a  steam  roller  cannot  be  afforded, 
but  the  horse  roller  is  not  sufficiently  heavy 
for  the  best  results.  It  has  to  be  used  longer 
than  the  steam  roller.  The  feet  of  the  horses, 
in  exerting  sufficient  strength  to  move  the 
roller,  sink  into  and  disturb  the  road  metal 
and  injure  the  shape  and  quality  of  the  road- 
way, while  on  hills  it  is  at  a  disadvantage. 

Steam  rollers  are  of  various  weights,  rang- 
ing from  eight  to  twenty  tons.  Rollers  of 
10  or  15  tons'  weight  are  those  generally 
used  by  municipalities  of  Ontario.  The  cost 
of  horse  rollers  is  usually  about  $90  per  ton, 
or  from  $400  to  $600  each.  Horse  rollers  are 
generally  so  constructed  that  the  weight  may 
be  increased  by  iron  castings,  so  that  a  roller 
of  five  tons  may  be  made  to  weigh  about 
eight  tons.  Steam  rollers  cost  about  $3,000. 
For  operation,  a  horse  roller,  with  two  teams, 
will  cost  $7  per  day.  A  steam  roller  will  cost 
$10  a  day,  including  interest  and  depreciation, 
but  will  do  several  times  the  amount  of  work 
done  by  a  horse  roller,  so  that  the  saving  in 
operation  is  considerable. 


Experiences  in  Essex  County,  N.  J.,  in 
Road    Resurfacing  with 
Asphalt  Oils.* 

The  original  experiments  made  by  Mr. 
Blanchard  of  Rhode  Island  in  resurfacing 
roads  with  asphalt  or  tar  mixtures  and  the 
reasonably  low  cost  with  good  results  after  a 
limited  period  of  use  encouraged  the  writer  to 
be  up  to  date  and  do  likewise.  It  must  be  un- 
derstood that  these  experiments  were  made  by 
a  competent  engineer  with  selected  help,  and 
when  it  is  considered  that  many  communities 
do  not  employ  a  competent  engineer  or  have 
selected  help,  a  very  different  condition  mani- 
festly prevails.  The  writer  started  on  the  un- 
known path  and  resurfaced  miles  of  roads 
with  heavy  asphalt  oils  by  the  penetration 
method,  and  also  drew  specifications  for  new 
roads  to  be  built  by  the  same  methods.  The 
results,  however,  were  so  unsatisfactory  that 
the  practice,  both  in  old  and  new  work,  was 
speedily  abandoned.  Subsequently,  however, 
contracts  were  made  for  the  mixing  method, 
both  hot  and  cold,  and  results  from  this  have 
been  satisfactory.  The  final  practice  devel- 
oped by  the  writer  is  to  build  his  roads  by  the 
old  water-bound  method,  and  then  apply  a 
light  surfacing  oil  at  the  proper  season  to  al- 
lay the  dust.  This  is  found  to  give  the 
smoothest  pavement  for  the  least  money  on  an 
average  country  road  in  New  Jersey  where 
there  is  a  large  automobile  travel. 

The  experiences  in  the  penetration  method 
were  peculiar.  The  engineer  was  compelled  to 
rely  upon  the  chemist  for  his  data,  accepting 
such  data  even  though  based  upon  meager 
procedure.  The  question  of  manipulation  by 
the  labor  available  became  more  of  a  factor 
than  the  chemical  data.  Men  of  experience  in 
the  old  practice  were  at  sea  in  the  new  work, 
and  in  one  case,  even  though  an  expert  was 
called  in  and  special  men  employed,  the  result 
was  engineeringly  unsatisfactory.  It  is  true 
that  a  certain  percentage  proved  good,  but  40 
per  cent  efficiency  is  not  ideal.  In  one  in- 
stance a  section  of  road  one  mile  in  length, 
built  anew,  was  finished  in  the  fall  and  pre- 
sented a  good  smooth  surface.  In  the  spring, 
however,  the  whole  surface  broke  into  pieces 
over  its  entire  length  and  had  to  be  renewed. 

•From  a  paper,  "Maintenance  of  Roads  and 
Pavements."  by  James  Owen,  Essex  County  En- 
gineer, presented  at  the  recent  convention  of  the 
American  Roadbuilders'  Association. 
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In  other  cases  the  rolling  of  the  surface  mix- 
ture into  waves  practically  put  an  embargo  on 
travel  and  it  had  to  be  removed  entirely.  In 
another  case  a  rut  6  ins.  deep  and  half  a  mile 
long  appeared  with  no  apparent  cause. 

With  the  mixing  process  better  results  have 
been  obtained.  In  one  case,  with  a  hot  mix- 
ture, the  surface  when  rolled  and  cold  was  in 
a  series  of  waves.  Curiously  enough,  after  18 
months  of  travel  these  waves  disappeared  and 
a  smooth  surface  now  exists  with  no  appear- 
ance of  wear.  The  cold  mixture  gives  excel- 
lent results,  is  smooth  and  has  a  surface  equal 
to  asphalt. 

A  few  experiences  in  surface  oiling  may  be 
interesting.  In  maintaining  a  system  of  150 
miles  of  road,  with  city  and  suburban  travel, 
a  complete  system  of  repair  is  obligatory,  and 
breaking  the  continuity  of  such  a  system  leads 
to  complications.  As  the  demand  in  the 
writer's  section  for  the  suppression  of  dust 
was  in  the  spring,  it  was  considered  desirable 
to  find  an  oil  that  would  last  the  season.  It 
did  last  the  season  in  most  localities,  but  such 
an  oil  ruins  the  surface  of  a  pavement,  creat- 
ing a  pitting  which  is  very  objectionable.  This 
heavy  oil  prevents  the  ground  particles  of  the 
road  from  being  blown  away,  but  when  it 
rains  an  emulsion  is  formed  which  creates 
great  local  objection.  Therefore  it  was  found 
advisable  to  use  a  lighter  oil  with  more  fre- 
quent applications,  and  with  such  practice  no 
impairment  of  the  surface  is  presented.  With 
the  practice  of  repeated  application  of  dust 
preventives  the  use  of  materials  not  contain- 
ing oil  may  be  advisable,  depending  of  course 
on  the  system  in  vogue  and  the  cost  of  the 
material  itself.  Some  of  these  the  writer  has 
tried,  but  so  far  not  with  the  success  antici- 
pated. In  residential  localities  these  prepara- 
tions are  of  advantage,  as  no  oily  particles  of 
dust  are  carried  into  the  houses  or  lodge  on 
the  clothes  of  wayfarers. 

There  is  still  another  point  that  the  writer 
wishes  to  emphasize ;  that  is,  with  the  growth 
of  auto  travel  the  character  of  the  mineral  ag- 
gregate in  any  mixture  is  of  secondary  im- 
portance. With  the  old  conditions  hard  trap 
rock  was  ideal  and  was  used  wherever  avail- 
able even  with  long  hauls.  Such  insistence  on 
trap  is  not  now  necessary,  as  it  is  found  that 
with  the  grinding  eliminated  and  the  use  of 
good  surface  oils,  good  gravel  gives  as  excel- 
lent results  as  trap  rock.  Granite  can  be  used 
with  impunity  and  such  natural  material  as 
chert  and  shale  can  also  be  used.  The  sand 
and  clay  roads  of  North  Carolina  can,  with 
oiling,  be  made  into  perfect  roads,  as  are 
shown  in  California.  A  full  appreciation  of 
such  a  fact  will  reduce  the  cost  of  thousands 
of  miles  of  roads  in  the  future. 


The  Relations  of  Engineers  and  Con- 
tractors with  Particular  Reference 
to  Road  Work  * 

In  approaching  the  subject  of  this  address, 
in  the  treatment  of  which  a  seeming  spirit 
of  contentiousness  might  be  apparent,  the 
speaker  wishes  to  make  clear  in  the  premises 
that  there  is  nothing  whatever  in  what  he 
has  to  say.  seeming  or  otherwise,  that  is  in 
criticism  of  engineers  individually  or  as  a 
body.  The  suggestions  that  are  made  are  di- 
rected toward  a  system,  or,  perhaps,  to  avoid 
tin-  use  of  a  thread-bare  expression,  a  prac- 
tice. 

I  he  speaker  has  had  the  privilege  and  the 
honor  to  work  as  a  contractor  under  some 
very  able  engineers,  and  lias  fulfilled  many 
contracts  without  a  voice  being  raised,  and 
completed  the  jobs  with  the  feeling  that  his 
company  had  been  treated  with  absolute  fair 
neM,  and  with  the  acknowledgment  on  the 
part  of  tin  principals  that  the  work  had  been 
done  by  his  company  (the  lowest  bidder) 
well,  honestly  and  without  friction.  On  the 
other  hand,  he  has  done  considerable  work 
for  COncerni  whose  policy  seemed  to  be  based 
upon  the  belief  that  if  the  contractor  was  not 
losing  money  there  must  be  something  wrong, 
that  the  work  was  not  being  well  done,  or  he 
wa    not  doing  enough;  and  has  worked  under 

•An  addi-MM  hy  D.  L.  HOUJftl  btfor*  tho  Klrit 
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engineers  whose  desire  to  return  full  value 
to  their  employers  led  them  to  be  a  little  un- 
reasonable, for  they  seemed  unable  to  under- 
stand that  that  very  attitude  was  indirectly 
opposed  to  the  interests  of  their  principals. 

Looking  at  it  broadly,  the  speaker  believes 
that  these  engineers  are  the  victims  of  a  mis- 
understood policy  rather  than  originators  of 
a  policy  of  their  own.  The  speaker,  perhaps, 
is  in  a  favorable  position  to  discuss  the  rela- 
tions between  contractor  and  engineer  because 
for  the  first  ten  years  after  graduation,  he 
was  employed  in  that  capacity,  and  when  he 
looks  back  upon  some  of  the  ideas  that  he  felt 
inspired  by  a  conscious  duty,  and,  unfortun- 
ately, had  the  authority,  to  enforce,  he  fre- 
quently feels  that  he  ought  to  pay  a  personal 
visit  to  certain  contractors  and  contractors' 
superintendents  and  industrial  salesmen  and 
try  to  square  himself  even  at  this  late  day. 

Just  as  it  is  true  that  nothing  helps  a  man 
more  to  admit  and  correct  his  own  faults  and 
short-comings  than  the  necessity  of  correcting 
the  same  faults  and  short-comings  in  his 
growing  children,  so  there  is  nothing  that 
makes  an  engineer  so  realize  the  falsity  of  his 
point  of  view  as  a  young  man  when  serving 
as  an  engineer  as  to  have  some  experience 
as  a  manager  for  a  contractor.  If  the  speaker 
were  the  manager  of  a  great  industrial  enter- 
prise, for  instance,  a  railroad  or  a  public  util- 
ities pronerty,  he  would  select  for  his  staff 
only  those  engineers  who  had  had  at  least  a 
few  years'  experience  on  the  contractors' 
side.  On  the  other  hand,  he  holds  no  brief 
from  his  fellow-contractors  and  this  address 
is  not  intended  as  an  apology  or  a  petition  for 
mercy  in  their  behalf  any  more  than  it  is  a 
criticism  of  engineers  as  a  class. 

THE  NATURE  OF  CONTRACTS. 

Taking  up  at  first  some  general  thoughts, 
later  to  be  applied  to  road  specifications  in 
particular. 

The  principle  of  the  contract  is  the  actual 
foundation  of  all  social,  business  and  profes- 
sional relations  and  economics. 

Mutuality. — The  very  essence  of  a  contract 
is  mutuality;  and  the  more  this  most  im- 
portant principle  of  a  contract  is  kept  be- 
fore our  minds,  the  more  faithfully  will  the 
contract  be  carried  out  and  the  less  will  be 
the  friction  developed.  In  fact,  as  in  that 
well  known  rhyme,  in  that  very  statement, 
my  story  is  begun  and  it  might  be  considered 
that  my  story  is  done,  because,  if  the  mutual- 
ity of  a  contract  is  kept  always  before  us, 
and  it  is  understood  that  when  a  contract 
is  once  signed  the  parties  thereto  have  equal 
rights  thereunder,  are  on  an  equal  footing, 
and  that  there  is  nothing  in  contractual  re- 
lations that  places  the  party  who  pays  with 
his  money  on  a  higher  plane  than  the  party 
who  pays  with  his  materials  and  services  or 
vice  versa,  and  if  the  engineer  considers  him- 
self a  non-partisan  arbitrator,  there  is  noth- 
ing left  to  be  desired;  and  what  the  speaker 
has  to  say  deals  most  largely  with  this  fun- 
damental element  .of  contracts. 

The  original  contract  was  verbal,  and  the 
original  contracts  were  carried  out  at  the 
moment  of  their  making,  whether  it  was  a 
matter  of  barter,  with  the  exchange  of  com- 
modities on  the  part  of  both  parties  thereto, 
or  a  consideration  for  a  serv  ice  rendered. 

AS  time  went  on,  the  mortality  of  the  hu- 
man being  and  the  frailty  of  the  human  mem- 
ory required  that  a  record  be  made  of  a  con- 
tract, which  at  present  requires  that  it  be 
reduced  to  writing,  Bui  every  contract,  writ- 
ten or  otherwise,  must  have  in  it  at  least 
tin-  implication  of  that  essential  considera- 
tion without  which  it  is  no  contract — the 
mutuality  thereof — whether  it  be  the  price 
mark  upon  a  tin  whistle,  or  the  elaborate 
agreements  drawn  between  two  greal  insti- 
tutions by  profound   students  of  the  law. 

I'onci.u-  Contrails  The  less  a  contract  has 
in  it,  provided  it  covers  the  points  at  issue, 
the  safer  it  is  for  both  parties  There  is  no 
better  contract  between  honest  men  than  a 
verbal  contract  Upon  such  a  contract  the 
tnindl  usually  meet  and  there  is  no  "trim 
mini.;,''  nor  any  attempt  to  see  how  much  can 
be  gotten  out  of  the  party  of  the  one  part, 
nor  how  little  may  be  given  the  party  of  the 


other  part,  as  such  contracts  are  only  made 
and  carried  out  between  men  who  trust  each 
other. 

It  would  be  a  very  excellent  thing  if  all 
those  who  draw  contracts  might  realize  that 
the  more  they  go  into  detail  and  the  tighter 
they  make  a  contract  in  certain  points,  the 
weaker  it  is  with  regard  to  those  considera- 
tions that  may  develop  that  are  not  covered 
in  detail.  If  a  contract  were  drawn  to  lay 
down  one  or  two  general  principles  as  to  the 
relations  to  exist  between  the  principal  and 
the  contractor,  and  then  state  that  all  mat- 
ters that  may  arise  are  to  be  adjudicated  upon 
those  principles;  and  then  if  it  could  be  un- 
derstood that  the  engineer,  made  the  arbi- 
trator under  the  terms  of  the  contract,  was 
actually  as  such  the  agent  of  both  the  parties 
thereto,  most  of  the  difficulties  that  arise 
and  the  friction  that  develops  would  be  elimi- 
nated. 

The  Making  of  a  Contract. — What  are  the 
circumstances  that  lead  to  the  drawing  of  a 
contract  ?  An  individual  or  a  group  of  men 
want  something  manufactured  or  constructed 
that  they  neither  have  the  knowledge  nor  ex- 
perience nor  the  equipment  to  manufacture 
or  construct  for  themselves ;  they  retain  an 
engineer  chosen  as  an  expert  in  such  mat- 
ters ;  they  outline  to  him  what  they  want ;  he 
studies  the  physical  conditions,  if  it  be  a  mat- 
ter of  construction,  with  which  we,  in  this 
Consress,  have  most  to  do;  he  draws  a  plan 
setting  forth  the  limits  of  the  structure,  and 
prepares  a  specification  as  to  the  qualities  of 
the  materials,  and  the  methods  of  construc- 
tion, and  the  character  of  workmanship ;  and 
a  contract  is  drawn  setting  forth  the  terms 
under  which  his  clients  are  willing  to  pay 
their  money,  as  the  consideration,  for  the 
construction. 

This  is  then  submitted  to  contractors  for 
them  to  make  their  offers,  and  right  here  de- 
velops one  of  the  great  disadvantages  of  the 
present  practice.  Instead  of  permitting  the 
contractor  to  make  suggestions,  as  to  modifi- 
cations of  the  plans  or  qualities  of  materials 
or  methods  of  construction,  in  advance,  so 
that  he  may  make  a  better  price  or  give  bet- 
ter satisfaction  because  of  his  experience  and 
the  nature  of  his  equipment,  too  often  the 
contractor  will  not  be  heard  and  he  must 
make  his  proposal  absolutely  under  the  terms 
of  the  plans  and  specifications,  and  after  sign- 
ing the  contract  it  is  too  late  for  changes. 
Discussion  usually  results  in  friction. 

Ultimately  the  contractor  is  selected,  a  con- 
tract is  signed,  sealed  and  delivered;  the  prin- 
cipal appoints  an  engineer  to  look  after  his 
interests  during  construction,  and  in  so  far  as 
he  lays  out,  directs  and  inspects  the  character 
of  materials  and  workmanship,  the  engineer 
is  properly  the  representative  of  the  principal ; 
but  under  the  terms  of  those  clauses  where 
he  is  made  the  arbitrator,  interpreter  and  es- 
timator, he  is  the  representative  of  both  par- 
ties and  should  be  absolutely  non-partisan. 

The  Engineer. — The  suggestion  has  often 
been  made  that  the  engineer  is  in  the  employ 
of,  and  paid  by  the  principal  and  should, 
therefore,  serve  his  interests  first.  This  is 
not  the  case.  If  he  were  employed  by  both 
concerns,  that  is,  if  his  fees  were  paid  partly 
l>\  the  principal  and  partly  by  the  contractor, 
that  portion  borne  by  the  contractor  would 
be  added  to  the  contractor's  estimated  cost 
and  would  be  in  the  contract  price.  If  the 
principal  prefers  to  pay  this  portion  of  the 
engineer's  salary  direct,  then  the  contractor 
leaves  thi^  sum  out  of  his  costs. 

Actually,  therefore^  the  engineer  in  so  far 
as  be  is  the  arbitrator,  that  is,  is  made  the 
final  court  of  appeals  under  the  terms  of  the 
contract  by  both  contractce  and  contractor, 
he  is  the  employee  of  both  and  must  not  be 
partisan;  and  ii  he  is  partisan,  he  is  not 
faithful  to  the  trust  reposed  in  him  by  the 
other  party,  however  shocking  this  statement 
ma\  sound  to  those  obsessed  hy  the  present 
practice. 

It  is  uiib  delight,  however,  that  it  may  be 
Said  that  ordinarily  the  broad  minded,  capa- 
ble engineer  outgrows  this  narrow  point  of 
View,  and  the  more  broadly  an  engineer  in- 
terprets a  contract,  the  bigger  he  is,  and  if 
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the  records  of  the  big  men  in  the  engineer- 
ing profession  are  studied,  it  will  be  found 
that  those  at  the  head  of  the  profession  are 
they  who  have  been  the  most  fair  in  the  ad- 
judication of  contracts. 

The  too  strict  and  strenuous  enforcement 
of  the  narrowest  interpretation  of  a  contract, 
although  not  confined  to  young  men,  is  essen- 
tially an  attribute  of  young  men,  and  it -has 
frequently  been  stated  that  one  of  the  rea- 
sons that  one  encounters  so  often  among  im- 
portant manufacturing  and  contracting  con- 
cerns the  policy  of  refusal  to  bid  for  Gov- 
ernment work  is  that  the  young  man  just 
out  of  the  Government's  engineering  schools 
immediately  becomes  a  chief  engineer,  and 
the  final  court  of  appeal  in  the  interpreta- 
tion of  contracts,  before  he  has  recovered 
from  his  training  as  for  war,  wherein  the 
orders  of  an  officer  must  be  obeyed  and  all 
is  fair  that  helps  your  side  to  win,  and  be- 
fore they  have  become  seasoned  to  commer- 
cial life,  wherein  mutuality  should  prevail.  A 
warrior  too,  is  the  finest  example  of  a  par- 
tisan. 

There  is  the  added  condition  that  the_  Gov- 
ernment engineer,  with  his  great  pride  in  his 
corps,  loses  a  little  of  his  sense  of  proportion, 
and  unconsciously  follows  the  theory  that  he 
must  avoid  not  only  evil,  but  the  appearances 
thereof,  with  the  result  that  the  rights  of  the 
contractor  are  lost  sight  of. 

Here  again,  I  want  to  reiterate  that  it  is 
a  habit,  or  perhaps  a  tradition,  that  is  dis- 
cussed; there  are  engineers  in  the  Govern- 
ment  service,  both  army  and  navy,  who  are 
as  fair  as  any  men  that  live,  and  in  whose 
hands  a  contractor's  rights  are  appropriately 
respected. 

In  private  work  where  there  is  usually 
some  senior  official  to  whom  appeal  may  be 
made,  the  presence  of  the  young  man  as  the 
construction  engineer  is  not  so  menacing,  in 
that  appeal  may  be  made  beyond.  But  here, 
again,  the  contractor  is  at  a  disadvantage,  in 
that  frequently  it  is  very  difficult  for  even 
the  biggest  and  broadest  of  engineers  to  go 
on  record  reversing  the  ruling  of  his  subor- 
dinate ;  first,  because  it  may  weaken  the 
strength  of  the  subordinate,  and,  second,  be- 
cause it  is  more  or  less  embarrassing  to  seem 
to  be  giving  way  to  the  other  party. 

Litigation. — It  has  been  frequently  said,  and 
the  speaker  has  had  it  said  to  him :  "You 
know,  of  course,  if  you  think  I  am  unfair, 
you  have  the  right  to  appeal  to  the  Courts." 
This,  naturally,  is  true  in  connection  with 
every  sort  of  contract  except  those  with  the 
Government  or  the  State.  But  what  is  the 
result?  One  must  wait  three  or  four  years 
for  the  case  to  come  to  trial ;  then  become 
the  victim  of  the  relative  cleverness  of  coun- 
sel and  the  lack  of  understanding  or  bias  of 
the  jury. 

In  the  end,  a  compromise  verdict  may  be 
obtained,  but  this  results  in  only  a  partial 
recovery  for  the  contractor  that  must  be  fur- 
ther reduced  by  the  expense  of  litigation, 
counsel  fees,  witness  fees,  and  loss  of  his 
own  time  in  preparation  of  and  presence  at 
the  trial,  and,  in  addition,  the  grave  impair- 
ment of  the  contractor's  earning  power,  in 
the  inability  to  take  other  work  because  his 
capital  is  tied  up. 

For  this  very  reason,  an  engineer  ought  to 
be  scrupulously  fair  to  the  contractor  and 
keep  him  out  of  the  courts,  rather  than  a 
little  unfair  on  the  ground  that  he  wants  the 
justification  of  the  court's  decree  before  he 
gives  up  to  the  contractor  something  for 
which  he  may  fear  criticism.  There  is  pos- 
sibly some  slight  excuse  for  this  in  the  case 
of  a  public  servant  who  is  always  the  target 
for  criticism  and  investigation,  but  still  there 
is  a  little  weakness  present  in  even  the  pub- 
lic servant  when  he  does  a  wrong,  no  matter 
how  slight,  for  the  benefit  of  bis  personal 
security. 

The  Contractor. — To  turn  to  the  contractor: 
there  are  bad  contractors  as  well  as  good 
contractors,  and  this  is  true  of  every  trade 
and  profession.  There  are  contractors  of 
whom  it  is  said  that  as  soon  as  they  sign  a 
contract  they  look  it  over  to  find  the  weak 
spots    developed    by    the    very    presence  of 


clauses  that  are  too  stringent,  who  study 
where  it  may  be  beaten.  It  is  the  justifica- 
tion of  most  engineers  that  admittedly  unfair 
clauses  are  included  in  contracts  to  protect 
them  against  the  unfair  contractor,  and  that 
if  they  meet  a  fair  contractor  these  will  not 
be  enforced.  It  is  an  old  adage  that  two 
wrongs  do  not  make  a  right,  and  if  the  av- 
erage man  sat  in  arbitration  upon  a  contract 
of  this  sort,  the  evident  unfairness  of  the 
contract  should  cause  him  to  be  more  careful 
in  seeing  that  fairness  be  done,  even  to  a 
contractor  who  has  an  unfavorable  reputation. 

Further  than  this,  no  contract  was  ever 
drawn  that  some  unexpected  condition  might 
not  arise  that  would  be  found  not  to  be  cov- 
ered by  the  clauses  therein.  It  is  but  human 
in  such  an  event  that  the  contractor  who  is 
tied  up  by  an  unreasonable  contract  should 
seek  his  opportunity  to  square  himself. 

The  speaker  has  sometimes  wondered  how 
much  of  the  tradition  that  the  old-fashioned 
government  and  municipal  contractor  was  a 
rascal  grew  out  of  the  fact  that  the  old-fash- 
ioned contractor  was  usually  not  an  educated 
engineer  and  had  to  depend  upon  some  man 
of  alleged  training  to  make  his  estimate,  and, 
finding  that  he  had  been  led  into  a  ruinous 
agreement,  tried  to  pull  through  as  best  he 
could.  Has  it  occurred  to  you  that  wherever 
there  was  actual  foundation  for  the  con- 
demnation of  a  contractor  for  corruption, 
there  was  also  present  corruption  on  the  other 
side? 

In  what  follows,  no  reflection  is  intended 
upon  the  fine,  up-standing,  sterling  character 
of  many  of  the  men  who  have  spent  their 
lives  in  contracting,  and  to  whom  the  sta- 
bility, efficiency  and  fine  appearance  of  most 
of  our  structures  in  this  country  are  due. 

But  to-day  contracting  has  become  a  busi- 
ness in  which  organizations  have  been  built 
up  of  quite  as  high  a  character  as  in  any 
other  line  of  industrial  effort ;  in  recent  years 
there  has  been  brought  into  its  conduct,  in- 
tegrity and  intelligence  equal  to  that  found 
in  any  other  line  of  activity.  There  are  two 
reasons  for  this. 

First :  The  fact  that  our  technical  schools 
are  turning  out  each  year  such  a  vast  num- 
ber of  young  men  trained  not  as  engineers, 
but  prepared  to  receive  the  training  of  en- 
gineers. These  young  men,  entering  the  field 
of  engineering,  soon  find  the  market  for  em- 
ployment over-supplied,  and,  securing  a  job, 
find  the  opportunity  for  advancement  limited, 
while  anybody  can  take  his  chance  at  secur- 
ing a  contract  and  the  alleged  greater  inde- 
pendence of  the  contractor  appeals  to  his  am- 
bition. 

Second :  The  character  of  contract  work 
now  offered  is  of  a  much  higher  grade  than 
the  elementary  work  from  which  it  grew.  It 
takes  just  as  good  a  man  acting  as  managing 
engineer  for  the  contractor  to  carry  out  the 
work  as  it  does  to  design  and  lay  out  the 
work. 

Changed  Contracting  Conditions.  —  The 
changed  conditions  can  be  no  more  fittingly 
illustrated  than  by  an  incident  that  was  re- 
cently called  to  the  sneaker's  attention.  Some 
foundations  were  being  built  for  an  oft- 
mentioned  bridge  by  a  contractor  who  had 
picked  out  a  foreman  from  another  organiza- 
tion with  which  he  had  been  associated  in  a 
business  capacity.  This  foreman  was  particu- 
larly in  charge  of  the  concrete  mixer;  the 
unit  batch  requiring  three  bags  of  cement 
under  the  specifications. 

One  day  the  inspecting  engineer  came  to 
the  contractor  with  the  statement  that,  perched 
upon  the  superstructure  of  a  portion  of  the 
bridge  already  completed,  he  had  watched 
this  foreman  for  two  hours  putting  but  two 
bags  of  cement  into  each  batch.  He  further 
.said  that  the  bottom  footing  course  into 
which  that  particular  concrete  was  going  was 
of  such  a  nature  that  he  considered  the  leaner 
concrete  wholly  sufficient  for  the  purpose.  As 
a  consequence,  he  would  not  insist  upon  this 
concrete  being  taken  out,  thus  imposing  upon 
the  contractor  considerable  expense,  as  he 
felt  sure  from  his  personal  acquaintance  with 
the  contractor  that   the  holding  out  of  the 


cement  had  not  been  perpetrated  at  his  direc- 
tion or  even  with  his  knowledge,  but  he  in- 
sisted that  the  foreman  be  removed  from  his 
position  in  charge  of  it. 

The  contractor  had  a  talk  with  the  fore- 
man and  explained  to  him  that  he  did  not 
want  to  have  his  work  done  that  way;  first, 
because  it  was  dishonest;  second,  because  the 
concrete  might  have  gone  into  some  part  of 
the  work  that,  failing,  would  have  ruined  his 
reputation  ;  and.  third,  because  it  would  hurt 
him  as  a  business  proposition  if  it  were 
known  that  he  was  a  contractor  who  habit- 
ually "beat"  his  contracts. 

The  foreman  protested  that  it  had  been  the 
habit  with  his  previous  employers,  and  that 
what  he  had  done,  he  had  done  for  the  best 
interest  of  his  present  employer,  and  it  was 
evident  that  he  could  not  understand  the 
great  injustice  seemingly  done  him,  and  the 
seeming  ingratitude  of  the  contractor.  He 
was  told,  however,  that  he  would  have  to  go. 
Two  days  later  word  came  to  the  contractor 
that  this  man  had  gone  home,  had  brooded 
over  the  unfairness  done  him,  and  had  com- 
mitted suicide. 

Regrettable  as  was  the  tragedy  resulting, 
there  are  two  things  that  it  accentuates. 

First,  that  the  contractors  of  the  present 
day  realize  the  importance  of  the  structure 
they  are  building  and  want  to  do  honest  and 
fair  work,  and  must  do  it  if  they  are  to 
succeed. 

Second,  the  fair  and  reasonable  attitude  of 
the  inspecting  engineer.  Under  the  terms  of 
the  contract,  he  had  the  right  to  order  out 
the  concrete,  and  the  contractor  could  not 
have  grumbled  if  he  had.  Perhaps  the  con- 
crete in  this  footing  should  have  been  made 
of  a  separate  class,  but  the  engineer  recogniz- 
ing the  situation,  allowed  it  to  remain  in  place, 
making  the  very  appropriate  insistence  that 
the  price  paid  for  the  batches  should  be  re- 
duced by  the  value  of  the  cement  omitted. 

There  must  be  two  sides  to  a  contract  as 
is  implied  by  the  very  definition  of  the  word, 
and  the  presence  of,  and  the  surveilance  by, 
the  inspectors  of  the  one  side  are  a  benefit  to 
the  other.  It  is  but  human  nature  for  a  con- 
tractor's foreman  when  he  has  made  a  mis- 
take to  try  to  hide  it  or  to  make  the  best  of 
it.  The  scrutiny  of  an  inspector  often  pre- 
vents the  harm  that  might  result  to  the  con- 
tractor because  of  the  failure  of  that  part 
of  the  work  where  the  error  was  made,  or  its 
detection  at  a  time  when  the  expense  of  re- 
placement would  be  embarrassing.  The  more, 
however,  this  sort  of  reasonable  "give  and 
take."  as  set  forth  in  the  illustration,  is  prac- 
ticed between  the  contractee  and  the  contrac- 
tor, the  better  will  be  the  character  of  the 
work  done  and  the  cheaper  the  resulting  costs, 
for,  as  pointed  out  heretofore,  if  conflict  de- 
velops, the  contractor  must  stand  an  actual 
loss  even  if  he  recovers  at  law,  and  there  is 
additional  cost  to  the  contractee  in  the  de- 
fending of  the  case  and  frequently  in  the  de- 
lay resulting  because  the  contractor  is  forced 
to  throw  up  the  job. 

Allowing  for  Contingencies. — It  is  almost 
the  universal  experience  in  contracts  that  in- 
clude deep  excavation  that  the  character  of 
the  excavated  material,  not  having  been  de- 
veloped by  previous  work  in  the  same  local- 
ity, is  found  to  differ  from  that  expected,  no 
matter  how  carefully  exploration  and  inves- 
tigation may  be  made.  The  samples  from  a 
boring  in  many  cases  cannot  show  the  con- 
dition of  the  soil  as  it  exists  in  its  original 
position. 

The  courts  have  frequently,  and  recently, 
decided  suits  growing  out  of  such  conditions 
on  the  broad  basis  that  the  contractor  should 
receive  a  dollar  for  a  dollar's  worth  of  work, 
and  that  it  cannot  be  expected  that  a  con- 
tractor in  the  limited  time  allowed  him  shall 
check  and  duplicate  investigations  made  by 
the  engineers  of  the  contractee  during  a  pro- 
tracted period. 

The  advantages  of  a  clause  under  which 
the  unexpected  conditions  might  be  consid- 
ered and  a  price  arrived  at  by  the  rule  of 
three,  based  upon  the  price  named  for  the 
material  as  it  was  indicated,  are  so  evident 
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that  it  is  a  surprise  that  such  a  clause  is  so 
infrequently  found. 

Guarantees. — There  has  appeared  in  recent 
contracts  drawn  by  lawyers  of  national  repu- 
tation, a  clause  calling  upon  the  contractor 
to  guarantee  the  efficiency  and  sufficiency  of 
the  design.  This  clause  could  not  have  been 
drawn  by  an  engineer.  The  engineer  who 
would  frame  such  a  clause  would  seemingly 
have  a  very  poor  opinion  of  his  own  qualifi- 
cations and  very  little  courage  as  to  his 
own  convictions.  Consider  for  a  moment 
such  a  clause.  The  contractor  is  called  upon 
to  make  a  bid  to  build  something  of  a  cer- 
tain character,  of  certain  materials  and  in  a 
certain  way;  no  matter  what  the  conditions 
that  he  meets  may  be,  no  matter  what  the 
inefficiency  or  the  insufficiency  of  the  original 
design,  he  must  make  good  without  any 
change  in  price  and  he  cannot  have  the  work 
unless  he  accepts  this  condition. 

Could  anything  be  more  unfair?  The  party 
of  the  one  part  goes  on  record  that  he  con- 
siders that  his  design  is  efficient  and  suffi- 
cient. If  he  does  not  believe  it,  the  contract 
is  dishonest.  If  he  does  believe  it,  then  why 
should  not  the  contractor  who  lacks  the  in- 
formation and  the  experience  believe  it ;  and 
if  things  turn  out  differently,  why  is  not  the 
contractee  as  much  mistaken  as  the  con- 
tractor? 

It  would  seem  that  there  is  no  possibility 
of  a  difference  of  opinion  on  the  point  that 
with  differing  conditions  a  different  price 
should  be  made ;  and  yet  such  a  contract  has 
to  go  to  the  courts  where  the  lawyers  of 
the  one  side  will  contend  that  the  written 
instrument  must  prevail.  Whether  this  ex- 
pression will  hold  in  Court  has  not  yet  been 
determined,  as  it  has  never  been  brought  to 
issue.  Under  the  conditions  developed  by 
one  contract  in  which  this  clause  is  included, 
if  it  is  held  to  be  proper  by  the  courts,  a 
contractor  will  be  wiped  out.  If  it  is  held 
as  not  legally  binding,  then  the  actual  cost 
of  the  work  will  be  very  much  increased  to 
the  contractee,  in  that  so  much  time  and 
monev  were  wasted  in  trying  to  hold  to  the 
specifications  that  later  on  were  modified. 

The  purpose  of  this  example  is  to  point  out 
that  there  is  always  considerable  "flare-back" 
in  an  unfair  contract,  and  that  given  a  fair 
and  reasonable  contractor,  a  fair  and  reason- 
able contractee,  and  under  the  arbitrative  au- 
thority of  a  fair  and  reasonable  engineer, 
contracts  should  be  drawn  so  that  they  may 
be  automatically  and  not  autocratically  modi- 
fied to  meet  actual  conditions  as  the  work 
progresses. 

Labor  Clauses. — There  is  another  clause 
that  may  well  be  in  every  contract,  particu- 
larly with  state  and  city  governments ;  one 
that  will  set  forth  that  the  contract  is  based 
upon  the  prevailing  rate  of  wages  and  the 
prevailing  hours  of  work  at  the  time  the  con- 
tract is  signed.  Then  if  those  who  control 
our  destinies  through  the  Legislature  find  it 
advisable  to  limit  the  hours  of  work  or  to 
pass  legislation  that  shall  affect  the  prevailing 
rate  of  wages,  that  an  equivalent  increase 
shall  be  made  in  contract  prices. 

The  speaker  has  no  quarrel  with  labor  or 
labor  unions;  he  wishes  to  see  the  men  get 
all  the  money  justifiable,  and  wishes  to  pay 
them  as  much  as  anyone  else,  and  prefers 
to  see  the  wages  fixed  so  that  all  contractors 
are  on  the  same  basis  and  appropriate  pun- 
ishment devised  for  those  irresponsible  con- 
tractors who  cut  contract  prices  and  do  not 
pay  their  men.  Rut  it  seems  definitely  un- 
fair that  a  State  should  make  a  contract  with 
an  individual  to  do  certain  work  at  a  cer- 
tain price  and  thenf  thereafter,  proceed  to 
m>  r'-.i  <  Hi'  cosl  of  the  work  by  reducing  the 
hours  of  labor  or  increasing  the  rate  of  pay 
without  an  equivalent  benefit  to  the  contractor 
who  labors  harder  than  any  of  his  men. 

ROAD  SmriHICATIONS. 

Turning  to  the  standard  road  specifications 
<.f  tin  ..moir,  Sl.it.  .,  it  is  found  that  the 
work  of  road  building  presents  hut  few  items. 
I  Ik  rue  re  i  ■<  >nst  met  ion  of  a  road  is  quite  ele- 
mentary Speejfieal  ions  may  be  made  ,o  brief 
that  there  seems  but  little  opportunity  to  dis 


cuss  them  and  the  plant  required  to  construct 
a  road  is  so  simple  that  it  would  seem  to  put 
road  construction  into  the  hands  of  any  man 
who  may  buy  picks  and  shovels,  a  few  carts, 
and  a  roller  and  sprinkler. 

But  as  one  studies  a  little  more  carefully, 
one  sees  that  it  is  not  the  actual  construction 
that  presents  the  difficulties.  It  is  more  a 
matter  of  organization  and  transportation. 
There  is  so  little  work  in  any  one  locality 
that  proportionately  vast  amounts  of  money 
may  be  lost  by  momentary  delays  or  the 
breaking  up  of  the  organization  by  breaking 
up  the  sequence  of  the  work ;  and  in  the  se- 
curing of  materials  the  plant  required,  instead 
of  being  almost  negligible  as  a  percentage  of 
the  total  cost  of  the  work,  may  become  a  very 
important  percentage. 

For  this  reason  the  engineer  should  be  most 
careful  to  point  out  the  difficulties  to  be  en- 
countered when  he  prepares  his  schedule  of 
information  to  be  furnished  prospective  bid- 
ders, and  in  this  particular  the  speaker  finds 
the  road  specifications  of  none  of  the  States 
adequate. 

The  engineer  who  is  engaged  to  prepare 
the  specifications  for  a  road  contract,  know- 
ing what  he  wants  in  the  way  of  a  road  and 
of  what  materials  he  wants  it  built,  should 
describe  not  only  the  actual  location  of  the 
road  and  its  grades  and  cross-sections,  but 
should  investigate  the  sources  of  materials. 
They  should  point  out  to  contractors  what 
rock  they  are  willing  to  use,  where  it  may  be 
found ;  what  sand  they  are  willing  to  use, 
where  that  may  be  found,  either  along  the 
line  or  within  reachable  distance ;  the  sta- 
tions of  railroads  most  accessible  to  the 
sources  of  supply  of  material ;  and  the  high- 
ways by  which  access  may  be  given.  Such 
information  would  result  in  lower  prices  in 
many  cases,  and  would  prevent  the  presenta- 
tion of  bids  at  too  low  a  price  because  of  a 
lack  of  information,  with  the  result  that  the 
contractor  fails  and  the  work  must  be  relet 
with  the  delay  and  additional  expense  that 
must  ensue. 

Then  the  location  of  the  highway  should 
be  studied  at  every  point  from  end  to  end, 
and  the  desired  treatment  set  forth  in  detail, 
and  there  should  be  a  general  clause  outlining 
a  basis  for  the  adjustment  of  prices  to  meet 
any  conditions  that  may  reasonably  develop. 

The  securing  of  materials  and  their  trans- 
portation to  the  point  of  construction  of  the 
highway  form  one  of  the  most  important  ele- 
ments in  the  building  of  roads.  There  are, 
of  course,  localities  where  this  is  reduced  to 
a  minimum  because  the  materials  may  be 
bought  more  cheaply  than  produced. 

Organization  and  uninterrupted  procedure 
with  the  work  are  the  most  important  con- 
siderations of  all.  Where  the  contractor  must 
produce  his  own  materials  and  deliver  them 
with  his  own  facilities,  a  road  building  con- 
tract becomes  practically  a  manufacturing  and 
transportation  proposition,  and  it  takes  an  un- 
usual order  of  ability  and  much  versatility  on 
the  part  of  the  contractor  to  do  good  work. 

Excavation  and  Fills. — Turning  to  the  act- 
ual construction :  The  speaker  finds  in  most 
of  the  specifications  but  one  item  for  exca- 
vation, and  in  this  is  included  the  more  or 
less  immaterial  item  of  grubbing  and  clear- 
ing; the  specifications  generally  set  forth  that 
a  stump  must  be  excavated  to  such  a  depth 
as  the  engineer  may  direct,  and  the  excava- 
tion be  filled  with  such  material  as  the  engi- 
neer may  approve.  There  should  he  a  sep- 
arate item  for  this  character  of  excavation. 
The  amount  of  this  work  cannot  he  deter- 
mined in  advance,  nor  can  the  individual  pref- 
erence of  the  individual  engineer  be  known 
to  all  the  bidders.  It  is  true,  however,  that 
within  the  limits  of  the  most  exacting  the 
cost  of  this  character  of  excavation  is  about 
the  same,  shovelful  for  shovelful;  but  it  is 
very  different  from  the  general  excavation  of 
the  road  in  preparation  for  the  road  metal, 
and  as  it  may  vary  so  widely,  it  would  seem 
to  lie  hut  fair  to  the  contractor  to  have  this 
in  a  separate  item. 

'Mien  as  to  the  material  of  backfill;  the  en- 
gineer for  his  own   protection   and  comfort 

should  accurately  describe  the  character  of 


material  he  will  require,  and  should  point  I 
out  where  it  may  be  obtained,  unless  he  is  I 
willing  to  take  the  material  from  the  excava-  I 
tion. 

It  would  be,  perhaps,  a  benefit  in  securing  I 
proper  prices  and  avoiding  discussion  later,  I 
if  a  separate  item  were  made  for  the  excava- 
tion for  drains,  foundations  and  for  culverts. 
In  some  instances  the  specifications  call  for 
a  separate  price  upon  this,  and  this  is  par-  ; 
ticularly  important  where  it  is  left  to  the  en- 
gineer to  determine  the  width  and  depth  of 
the  drains  as  the  work  progresses. 

In  the  matter  of  borrow,  appropriate  bor- 
row pits  should  be  located  by  the  engineer 
and  their  location  pointed  out  to  the  prospec- 
tive bidders,  and  to  insure  fair  play  between 
all  bidders,  the  royalties  to  be  paid  should  be 
negotiated  in  advance  and  the  costs  set  forth 
in  the  information  given. 

Rock  excavation  seems  fairly  treated,  but 
the  information  to  bidders  should  clearly  set 
forth  whether  or  not  this  rock  may  be  used 
in  the  road  construction,  and  if  it  is  a  ques- 
tion that  can  only  be  determined  as  the  work 
progresses,  then  there  should  be  two  prices; 
one  when  rock  from  the  excavations  may  be 
used,  and  one  when  the  excavated  rock  must 
be  spoiled  and  the  road  metal  obtained  from 
special  quarries. 

The  details  of  pipe  and  open  drains,  of  cul-  i 
verts  and  similar  items  seem  to  be  sufficiently 
treated. 

The  restrictions  as  to  the  character  of  la-  , 
bor  and  superintendence  and  the  cleaning  up  , 
after  completion  are,  in  every  case,  usual  and 
reasonable.  , 

Local  Ordinances. — There  is  one  element,  i 
however,  that  ought  to  be  gone  into,  either  as  > 
a  separate  item  of  the  contract  setting  forth 
just  what  the  limitations  may  be  or  else  be 
outlined  in  the  information  given  to  the  bid- 
ders ;   namely,   that,  where  the   road  passes 
through  communities  where  there  is  control 
by  special  legislation  or  ordinances,  that  the  | 
terms  of  these  ordinances,  or  at  least  their  j 
existence,  be  pointed  out,  and  in  the  latter  j 
case,  the  contractor  be  informed  where  he  is  ' 
to  go  to  determine  what  their  effect  may  be  ' 
upon  the  costs  of  his  work. 

Delays. — In  none  of  the  contracts  is  there 
any  provision  made  in  the  event  of  delay  on 
the  part  of  the  communities  in  the  sale  of 
their  bonds,  or  for  other  reasons  not  secur- 
ing'' the  funds  with  which  to  pay  the  con- 
tractor. 

The  only  consideration  given  the  contractor 
by  the  contractee  is  his  pay.  The  terms  of 
the  pay  are  clearly  set  forth  and  the  times  at 
which  the  contractor  may  expect  it. 

It  is  only  fair  and  reasonable  that  if  there 
is  any  delay  in  making  payments  to  the  con- 
tractor that  he  should  be  given  interest  from 
and  after  the  date  at  which  the  payments  are 
made  due  by  the  contract.  The  rate  of  in- 
terest should  be  the  same  rate  of  interest 
that  the  community  pays  on  its  bonds  or  other 
obligations  upon  which  the  money  is  raised. 
Then,  and  in  that  event,  the  contractor  may 
hypothecate  his  warrants  and  borrow  money 
to  permit  him  to  continue. 

An  alternative  to  this  suggestion,  but  a 
disadvantageous  one  to  the  contractor,  would 
be  his  right  to  suspend  work  until  he  received  i 
his  pay,  in  which  case,  all  reasonable  costs 
during  suspension  should  be  estimated  to  him 
by  the  engineer.  These  should  include  not 
only  the  actual  maintenance  cost  of  plant,  ma- 
terials and  watchman,  but  the  cost  of  disor- 
ganization and  reorganization.  If  these  can- 
not be  determined  by  actual  vouchers,  then 
it  should  be  arranged  that  they  may  be  agreed 
upon,  possibly,  by  arbitration. 

There  should  be  a  clause  covering  delays 
due  to  failure  to  secure  right-of-way  or  to 
injunctions  imposed  through  no  fault  of  the 
Contractor,  and  remuneration  should  be  ar- 
ranged. 

Sequence  of  Work. — In  road  building,  the 
most  important  general  consideration  is  the 
Sequence  of  the  work.  This  should  be  defi- 
nitely set  forth  in  -i  clause  of  the  specifica- 
tions or  In  the  information  to  bidders,  SO  ' 
that    the   contractor   may    properly   plant  his 
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job  and  properly  organize  it.  The  ideal  ar- 
rangement is  to  start  at  strategic  points  and 
proceed  as  an  army  marches,  one  process 
following  the  other  at  the  right  interval  of 
distance,  so  that  the  operations  may  be  kept 
as  close  to  each  other  as  possible  for  the  pur- 
pose of  supervision  and  so  that  the  man  in 
charge  of  the  delivery  of  material  may  make 
his  deliveries  in  proper  order  and  may  be 
forehanded  with  all  supplies,  and  so  that 
any  excess  or  deficiency  of  materials  may  be 
corrected  with  the  least  possible  transporta- 
tion cost. 

Any  interruption  or  modification  of  the  se- 
quence of  the  work  not  in  accord  with  this 
ideal  procedure  should  be  pointed  out  in  ad- 
vance or  a  clause  should  be  drawn  that  will 
give  the  contractor  a  reasonable  return,  per- 
haps in  cost  only,  without  profit,  for  unex- 
pected interruptions  either  in  time  or  se- 
quence. 

The  contractor  should  not  be  made  subject 
to  the  individual  preference,  and  one  may 
perhaps  say  fancy,  of  the  directing  engineer 
or  some  irascible  property  holder  along  the 
route,  without  facilities  for  his  proper  safe- 
guarding in  unusual  costs. 

Maintenance. — With  regard  to  maintenance: 
Ought  not  the  terms  of  this  requirement  to 
be  adjusted  relatively  to  the  nature  and 
amount  of  traffic  developed  that  cannot  be 
measured  in  advance?  Often  the  very  exist- 
ence of  the  road  creates  unexpected  condi- 
tions. The  contractor  should  be  paid  in  pro- 
portion to  the  cost. 

Substitutions. — It  would  seem  valuable  also 
to  incorporate  a  clause  which  permitted  sub- 
stitutions to  be  made,  if  during  the  progress 
of  the  work  this  were  found  to  be  of  value. 

If  something  different  from  that  set  forth 
in  the  specifications  is  substituted  in  the  way 
of  materials,  the  owner  should  naturally  have 
the  benefit.  If  there  is  a  reduction  in  the 
cost  of  transportation  or  otherwise  due  to 
the  ingenuity  of  the  contractor,  it  should  go 
to  him,  and  in  this  way  again,  the  mutuality 
of  the  contract  would  be  fulfilled. 

Ideal  Contracting. — It  may  be  said  that  the 
suggestions  that  have  been  made  are  visionary 
and.  to  say  the  least,  Utopian.  The  best  de- 
fense of  them,  however,  may  be  seen  in  the 
specifications  that  have  recently  been  drawn 


for  the  carrying  out  of  one  of  the  two  or 
three  most  important  enterprises  now  under 
construction. 

The  information  to  the  bidders  in  these 
contracts  covers  every  item  recommended  in 
this  paper,  and  goes  into  a  greater  refinement 
of  detail,  because  of  the  greater  diversity  of 
the  work  involved.  It  calls  attention  to  the 
character  of  the  work  that  will  be  demanded, 
points  out  the  necessity  for  rigid  inspection, 
and  great  care  in  execution.  It  goes  into  the 
utmost  detail  as  to  the  character  of  the  rock 
and  earth  to  be  encountered  in  excavation  as 
determined  by  explorations  made  by  the  engi- 
neers, and  to  work  of  a  similar  character 
that  has  been  done  in  the  same  localities.  In- 
formation was  even  given  as  to  the  character 
of  weather  prevalent  at  the  various  seasons 
of  the  year  in  the  various  localities. 

The  plans  are  drawn  after  lengthy,  ex- 
haustive consultations  with  contractors  ex- 
perienced in  the  same  character  of  work,  and 
having  determined  the  capacity  desired,  the 
cross-sections  are  those  that  may  be  obtained 
with  the  least  expenditure  of  effort  and 
money,  and  the  greatest  saving  in  time. 

The  specifications  are  accurate  and  descrip- 
tive ;  different  characters  of  work  are  broken 
up  into  items  that  make  it  possible  to  figure 
clearly  the  costs,  regardless  of  the  conditions 
met. 

The  spirit  exhibited  by  these  specifications 
is  an  example  to  all  who  draw  them,  and  it 
is  a  spirit  that  mav  be  applied  to  any  char- 
acter of  work,  no  matter  how  elementary. 

The  items  in  the  bid  are  so  numerous  and 
analyzed  into  such  figurable  elements  that  it 
is  practically  not  to  be  considered  that  any 
emergency  may  arise  that  may  not  be  cov- 
ered fairly  and  appropriately  by  some  item  or 
combination  of  items  in  the  contract,  and  the 
theory  upon  which  quantities  were  estimated 
is  fully  described. 

There  is  nothing  in  which  the  engineer 
should  be  more  careful  than  in  publishing 
the  estimated  quantities.  It  is  the  practice  of 
most  modern  concerns  when  bidding  upon 
important  contracts  to  check  the  quantities 
accurately,  but  the  engineer  has  more  infor- 
mation, and  it  is  unfair  to  the  contractor  if 
he  does  not  make  his  estimates  accurately  and 
publish  the  facts. 


What  has  been  the  result  of  the  fairness  of 
these  aforementioned  specifications?  The 
very  best  and  most  substantial  contractors  in 
the  country  have  been  competitors  for  the 
work,  and  the  bidding  has  been  so  close  as 
to  justify  the  belief  that  the  element  of  for- 
tuity has  been  largely  eliminated. 

Conclusions. — In  closing  the  speaker  would 
urge  upon  engineers  to  draw  their  specifica- 
tions so  that  they  are  fair  and  reasonable,  to 
assume  always  the  attitude  of  a  non-partisan 
when  arbitrating  those  clauses  where  they 
make  themselves  the  final  court  of  appeal,  to 
try  to  consider  that  the  contractor  is  an  hon- 
est man,  and  to  work  with  him  on  that  basis 
until  he  proves  himself  otherwise. 

It  may  be  hard  for  an  engineer  who  has 
drawn  a  specification  and  who  knows  in  his 
own  mind  what  he  intended  the  specification 
to  mean,  to  accept  or  even  consider  the  point 
of  view  of  the  contractor  who  reads  the  same 
clauses  from  a  different  point  of  view,  ar- 
riving at  a  different  interpretation.  In  such 
a  case,  the  contractor's  and  the  contractee's 
minds  have  not  met  and  the  engineer,  not 
being  able  to  divorce  himself  from  his  point 
of  view,  should  be  readily  willing  to  present 
his  interpretation  and  let  the  contractor  pre- 
sent his  to  an  open  minded  arbitrator. 

Perhaps  an  arbitration  clause  in  every  con- 
tract would  eliminate  most  of  the  trouble,  and 
the  speaker  is  inclined  to  favor  the  sugges- 
tion so  often  made  that  the  courts  of  every 
State  should  have  a  special  branch  that  might 
be  called  a  contractors'  court  of  arbitration ; 
and  that  this  should  be  in  a  way  a  court  of 
appeals  to  which  access  might  be  had  through- 
out the  work,  and  to  which  the  engineer  and 
contractor  might  go  hand  in  hand,  and  not 
one  drag  the  other. 

The  judges  appointed  to  sit  on  such  a  bench 
should  be  in  the  proportion  of  two  widely 
experienced  engineers  who  have  advanced  to 
that  time  of  life  when  they  can  look  at  things 
rationally,  and  one  lawyer  chosen  not  for  his 
profound  respect  for  the  written  instrument, 
but  for  his  good  sense  of  proportion,  for  the 
broad  equities  in  the  contract,  and  may  they 
all  be  inspired  by  the  conviction  that  the 
contractor  should  have  a  dollar  for  a  dollar's 
worth  of  work. 
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Methods  and  Cost  of  Purifying  Sewage 
in  the  State  of  Ohio. 

Contributed  by  R.  Winthrop  Pratt,  M.  Am.  Soc. 

C.  E.,*  Consulting  Engineer,  Cleveland,  Ohio. 

Historical. — In  general  it  may  be  said  that 
sewage  purification  plants  are  regarded  by 
their  owners  as  necessary  evils,  and  they  are 
rarely  installed  unless  recommended  or  or- 
dered by  some  outside  authority  with  a  view 
to  protecting  such  persons  as  would  be  in- 
jured by  the  discharge  of  unpurified  sewage. 

In  the  year  1893.  the  Ohio  Legislature  gave 
to  the  State  Board  of  Health  general  juris- 
diction over  municipal  water  supplies  and 
sewerage  systems.  This  made  it  necessary 
that  all  proposed  plans  involving  new  sewer 
outlets  be  approved  before  being  carried  out. 
In  connection  with  passing  upon  these  plans, 
the  Board  has,  in  order  to  prevent  the  pollu- 
tion of  streams,  required  the  installation  of 
means  for  sewage  purification  before  approv- 
ing the  desired  outlet.  These  rulings  of  the 
State  Board,  therefore,  have  been  the  cause 
of  the  installation  of  most  of  the  purification 
plants.  In  several  instances  municipalities, 
forced  by  law  suits  on  the  part  of  lower 
riparian  owners,  have  themselves  taken  the 
initiative  and  constructed  plants  at  their  own 
volition.  In  these  cases,  of  course,  the  plans 
for  such  plants  were  first  approved  by  the 
State  Board  of  Health. 

The  first  sewage  purification  plants  installed 

*Expert  in  charge  of  sewage  disposal  investi- 
gations for  the  City  of  Cleveland.  Formerly 
Chief  Engineer,  Ohio  State  Board  of  Health. 


in  the  State  of  Ohio  were  built  in  1893  and 
were  typical  examples  of  approved  practice 
at  that  time.  These  plants  were  the  chemical 
precipitation  plant  at  Canton  and  the  broad 
irrigation  system  at  Oberlin.  These  types 
were  adopted  apparently  because  they  were 
practically  the  only  systems  available ;  little 
thought  being  given  to  their  special  suitability 
for  the  local  conditions  at  either  of  the  above 
mentioned  places.  During  the  next  few  years, 
two  more  chemical  precipitation  plants  (which 
have  since  been  abandoned)  and  one  or  two 
sand  filtration  or  broad  irrigation  systems 
were  installed. 

In  about  the  year  1900,  when  the  new  so- 
called  biological  filters  and  septic  tanks  began 
to  come  into  prominence,  these  were  quick- 
ly included  in  projects  for  Ohio  municipali- 
ties. Coarse  grained  filters  seemed  to  be 
especially  suitable  for  many  portions  of  Ohio 
for  the  reason  that  the  geological  formations 
are  such  that  sand  or  gravel  in  sufficient  quan- 
tities and  suitably  located  for  intermittent  fil- 
tration areas  are  difficult  to  find ;  and  further- 
more, land  for  broad  irrigation  is  too  ex- 
pensive and  usually  too  moist.  Processes  re- 
quiring a  small  area  and  a  small  quantity  of 
coarse  filtering  material  have  therefore 
seemed  cheapest,  at  least  for  the  larger 
places ;  although  experience  has  shown  that 
this  class  of  material  has  not  always  been 
most  satisfactory. 

In  regard  to  the  septic  tank,  this  appeared 
to  afford  a  method  for  satisfactorily  preparing 
the  sewage  for  filtration  and  has  been,  there- 
fore, almost  invariably  adopted  with  the  view 


to  disposing  of  the  sludge  and  to  making  feasi- 
ble the  use  of  relatively  small  filter  areas. 
As  discussed  below,  however,  the  ultimate 
value  of  these  tanks  has  been  less  than  an- 
ticipated. 

At  the  present  time,  June  30,  1911,  there 
are  in  use  in  Ohio  29  municipal  and  20  insti- 
tutional plants.  Most  of  the  larger  munici- 
pal plants  comprise  preliminary  treatment 
tanks  and  coarse  grained  filters,  these  being 
in  a  few  cases  supplemented  by  secondary 
filters  of  fine  material.  The  institutions  as 
well  as  some  of  the  villages  have  adopted 
sand  or  fine  grain  material  for  the  reason 
that  it  was  believed  to  be  the  simplest,  most 
reliable,  and  permanent,  and  also  because  a 
high  degree  of  purification  has  been  made 
necessary  by  local  conditions.  The  additional 
cost  of  fine  grain  over  coarse  grain  filters  has. 
with  small  installations,  not  been  great. 

Choice  of  Sites. — In  choosing  the  sites  for 
several  of  the  Ohio  plants  best  judgment  has 
not  been  shown.  In  some  cases  plants  have 
been  entirely  too  near  habitations,  and  com- 
plaints on  account  of  odors  have  resulted.  In 
other  cases  the  plants  have  been  placed  at 
such  a  low  elevation  that  they  are  flooded 
and  put  out  of  commission  and  damaged  dur- 
ing high  water  in  the  stream  into  which  they 
are  intended  to  discharge. 

Preparatory  Treatment. — Treatment  in  sedi- 
mentation or  septic  tanks  is  employed  in  the 
majority  of  the  plants  now  in  use  and  has 
been  invariably  included  in  the  more  recent 
designs.  As  is  generally  known,  the  differ- 
ence between  a  settling  or  a  septic  tank  de- 
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TABLE  I. — METHODS  EMPLOYED  AT  THE  FIFTY-FIVE  PRINCIPAL  SEWAGE  PURIFICATION  PLANTS  WHICH  HAVE  BEEN  CONSTRUCT 

ED  IN  OHIO  PREVIOUS  TO  JUNE,  1911. 


,-—  Number 
Municipal. 
1 


10 
1 

i 


of  Plants  — 
Institutional. 

5 


*1 


^—Population  Tributary-^ 
Municipal.  Institutional. 

5,025 


3,000 
1,200 


27,500 
4,000 


25,500 


3,700 
21,200 

5,000 
162. S00 

9,800 
10,000 

4,500 

4,500 


1,400 


40 
4,500 


1,000 


95 
75 
500 


Preliminary  Treatment.  Final  Treatment. 

None   Intermittent  filtration  through  sand  or  other  fine  ma- 
terial.   (Sewage  applied  in  doses.) 

None   Intermittent  filtration  through  sand  or  other  fine  ma- 
terial.   (Sewage  applied  continuously.) 

None   Continuous  filtration  through  broken  stone. 

Sedimentation   Intermittent  filtration  through  sand  or  other  fine  ma- 
terial. 

Sedimentation   None. 

Sedimentation   Contact  beds. 

Sedimentation   Contact  filters  followed  by  intermittent  sand  filters. 

Sedimentation   Intermittent  sand  followed  by  disinfection. 

Sedimentation   Sprinkling  filters  followed  by  intermittent  sand  filters. 

Sedimentation   Sprinkling  filters,  secondary  sedimentation,  intermit- 
tent sand,  disinfection. 

Sedimentation  on  septic  plan  Intermittent  sand  filtration. 

Sedimentation  on  septic  plan  Contact  filters. 

Sedimentation  on  septic  plan  Continuous  filtration  with  forced  aeration. 

Sedimentation  on  septic  plan  Sprinkling  filters  and  final  sedimentation. 

Sedimentation  on  septic  plan  Contact  filters  followed  by  intermittent  sand  filters. 

Chemical  precipitation   None. 

Chemical  precipitation   Contact  beds  followed  by  intermittent  sand  filtration. 

Chemical  precipitation   Sewage  discharged  over  land  to  creek. 


•Abandoned. 


pends  upon  the  method  of  operation  or  the 
process^  employed  rather  than  upon  the  de- 
sign or  construction. 

On  first  arriving  at  a  plant,  the  sewage  is 
always  screened  through  screens  consisting 
of  parallel  iron  bars,  set  nearly  vertically,  the 
open  space  being  usually  V2  to  %  inch.  Rec- 
tangular screens,  basket  screens,  and  sub- 
merged and  upv/ard  flow  screens  have  been 
used  but  are  not  satisfactory. 

In  about  eight  of  the  Ohio  plants,  grit 
chambers,  so-called,  have  been  constructed  to 
receive  the  screened  sewage  before  it  enters 
the  sedimentation  tanks  proper.  These  hold 
about  5  minutes'  flow  and  their  purpose  has 
been  to  cause  the  deposition  of  the  sand  and 
mineral  matter.  They  have,  however,  proved 
to  be  a  detriment  rather  than  an  advantage 
for  the  reason  that  there  are  deposited  large 
quantities  of  putrescible  organic  material 
which  could  be  handled  to  much  greater  ad- 
vantage in  the  main  tank.  Furthermore,  sew- 
age from  separate  sewerage  systems  con- 
tains little  mineral  matter  in  suspension. 

Referring  to  the  general  design  of  sedi- 
mentation or  septic  tanks,  it  may  be  said  that 
with  the  35  or  more  at  present  in  use,  the 
capacities  range  from  2,000  to  8,000,000,  the 
second  largest  being  1,000,000  gals.  The 
tanks  are  constructed  of  brick  or  concrete  and 
some  system  of  baffling  is  adopted  at  the  in- 
let and  outlet.  About  75  per  cent  of  the  tanks 
are  covered,  the  roofs  being  built  of  wood, 
reinforced  concrete  slabs,  or  concrete  groined 
arches.    Galvanized  sheet  iron  used  in  one  or 

tThe  United  States  Court  of  Appeals  for  the 
Second  Circuit  on  Jan.  7,  1908,  decided  that  the 
Cameron  Septic  Tank  Patents  were  valid  as 
regards  the  process  claims,  but  not  as  regards 
the  apparatus  claims. 


two  cases  has  disintegrated  rapidly  on  ac- 
count of  the  action  of  gases  formed  in  the 
tank.  Covers  are  not  necessary  where  the 
plants  are  located  at  reasonable  distances 
from  habitations,  but  they  possess  advantages 
in  that  they  equalize  the  temperature  and  hide 
the  unsightly  scum  which  forms  on  the  sur- 
face of  the  sewage,  as  well  as  protect  the 
contents  of  the  tank  from  disturbance  by 
wind. 

The  tanks  are  usually  divided  into  two  or 
more  sections  in  order  to  provide  elasticity 
of  operation  and  facilitate  cleaning.  As  yet, 
however,  there  are  in  Ohio  none  of  the  novel 
forms  of  construction,  such  as  deep  circular 
tanks,  "separator"  tanks,  or  hopper  bottom 
tanks ;  although  an  experimental  "Imhoff" 
tank  is  being  constructed  at  Columbus. 

Referring  to  the  efficiency  of  the  tanks  op- 
erated on  the  septic  plan,  that  is,  tanks  which 
are  kept  continuously  in  use  for  periods  of  a 
year  or  so  without  cleaning,  it  is  interesting 
to  refer  to  the  published  reports  of  tests  by 
the  State  Board  of  Health.  These  show  that 
in  several  instances  more  suspended  matter 
was  found  issuing  from  the  tanks  in  the  ef- 
fluent than  was  found  in  the  inflowing  sew- 
age. By  way  of  explanation,  it  should  be 
stated  that  these  tests  happened  to  have  been 
made  in  the  spring  when  bacterial  activity  was 
especially  marked ;  and  that  the  active  de- 
composition of  the  solid  matter  deposited  dur- 
ing the  preceding  winter  resulted  in  a  large 
amount  of  suspended  matter  being  forced 
by  the  gases  of  decomposition  to  the  surface 
of  the  sewage,  and  hence  carried  out  to  the 
filters  to  the  detriment  of  the  latter. 

Sludge  Disposal. — Various  methods  are 
employed  for  disposing  of  the  sludge  from 


the  bottom  of  the  tanks  whether  the  same 
are  cleaned  out  at  rare  intervals  (septic  proc- 
ess), or  at  frequent  intervals.  At  Mansfield 
the  tank  was  not  cleaned  for  several  years,  at 
the  end  of  which  period  some  of  the  sludge 
was  allowed  to  flow  into  the  adjacent  stream 
and  the  remainder  was  removed  by  buckets 
and  deposited  on  a  nearby  dump.  The  sludge 
was  not  especially  offensive.  At  this  cleaning, 
1,200  cu.  yds.  were  removed  and  the  cost  was 
about  50  cts.  per  cu.  yd.  At  other  plants 
the  sludge  is  either  passed  by  gravity,  or 
pumped,  onto  specially  prepared  areas,  or  is 
run  into  trenches  and  covered  up. 

At  Columbus,  the  original  plan  was  to  dis- 
charge the  sludge  into  the  Scioto  River  during 
flood  stages,  when  the  effect  could  not  be  de- 
tected. This  plan  has  not  proved  satisfactory, 
however,  on  account  of  the  irregularity  with 
which  the  necessary  floods  occur;  and  some 
other  means  for  sludge  disposal  is  now  being 
devised.  With  the  exception  of  the  Columbus 
plant,  the  sludge  problem  in  Ohio  has  not 
been  a  serious  one,  owing  in  part  to  the  small 
size  of  most  of  the  plants,  to  the  general  re- 
moteness of  the  sewage  plants  from  habita- 
tion, and  to  the  availability  of  sufficient  land 
for  sludge  disposal  purposes. 

Types  of  Finishing  Treatments. — Finishing 
treatments  in  Ohio  may  be  divided  into  three- 
general  classes:  1st,  Filtration  through  sand 
or  similar  tine  material ;  2nd,  filtration  through 
broken  stone  or  coarse  material ;  and  3rd,  dis- 
infection. A  combination  of  these  methods  is 
sometimes  used. 

The  rates  of  operation  of  the  sand  filters 
vary  widely,  depending  upon  the  character  of 
the  filtering  material  and  the  extent  to  which 
the  sewage  is  clarified  before  treatment.  This 
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TABLE  II.— COSTS  OF  INSTALLATION  OF  PRINCIPAL  OHIO  SEWAGE  PURIFICATION  PLANTS 

Municipal  Plants. 

C         ,-Cost  Per  Capita^ 
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TABLE  III.— COST  OK  INSTALLATION  OK   PRINCIPAL  OHIO   SEWAGE  I 

Institutional  Plants. 
§         rtc  .    .         ooS  B         r-Cost  Per  Capita-, 

i    ^   I|   t§~     l     II  l 

AHomeVFairmOUnt  ChUdren'S  ISO  150  150  150         $6,000         $40.00  $40.00 

Camp  Perry  (Ottawa  County)   1.000'      1,000        1,000        1,000  3,500  3.50  3.50 

Circleville  (Pickaway  Co.  Infirmary)        SO  SO  80  125  1,400  17.50  11.50 

College  Hill  (Methodist  Home  for  ..  ^  ^  ^  ^ 

Da^on  (Montgomery  Co.  infirmary)       350  350  350  350  6,000  17.15  17.15 

Delaware  (Gills'  Industrial  Home).       C00  600  600         1,000         12,000  20.00  12.00 

Onllinoliq  COalliaCo   Infirmary)....         40  40  40  50  400  10.00  8.00 

Lancaster  K [Bo vs'  Industrial  School )    1,000        1,000         1,000         1,200  8,900  8.90  7.42 

Mansfield  (State  Reformatory)   600  600  600  820  1,000-  1.67  1.22 

Massillon  (State  Hospital  for  In-    ^       ^        ^        ^  ^  _M  ^ 

MSanS°m)  .™e™™*       100  100  100  200  7,500  75.00  37.50 

North  Amherst  (Ohio  Quarries  Co.)        40  40  40  100  2,800  70.00  28.00 

feV    (SOld!e!S:..atld...SaU0.rS:    1.600        1,600         1,600         1,200         10,800  6.75  9.00 

Toledo  (State  Hospital  for  Insane)  .    1,500       1,500         1,500         2,000  3,000  2.00  1.50 

Warren  (Trumbull  Co.  Infirmary).  90  90  90  100  1,170  13.00  11.70 

Warrensville  (Cleveland  Tuberculo- 

sis  Farm  Colony)   500  500  500         1,100  S,000  16.00  7.27 

Wilberforce    ( VVilberforce  Univer- 

sity)    380  380  380  500  2,500  6.5S  o.OO 

Wapakoneta  (Auglaize  Co.  Infirm- 

ary)    7.-,  75  75  lo0  o,000  66.6 1  33.33 

Xenla  (Ohio  Soldiers'  and  Sailors 

Orphans'    Home)   1.000       1,000         1,000         1,000         10,000  10.00  10.00 

'Average  for  the  three  months  of  operation  each  year. 

-Plant  built  by  convict  labor.   

variation  ranges  from  17,500  to  1,200,000  gals.        From  a  constructional  standpoint,  the  nec- 

per  acre  per  day.    Viewing  the  subject  from  essary  apparatus  for  applying  the  disinfectant 

the  more  definite  standpoint  of  tributary  pop-  is  simple.    It  consists  of  concrete  or  wooden 

illation  per  acre,  the  rates  in  use  vary  from  solution  tanks  in  which  the  bleaching  powder 

250  to  2,650  persons  per  acre  with  no  pre-  is  mixed  with  a  concentration  of  0.1  per  cent 

liminary  treatment;  and  from  6,000  to  14,500  or  less  up  to  16  per  cent.    With  the  higher 

with  preliminary  treatment.     The   plants   at  concentrations   it   is   necessary   to   keep  the 

which  these  higher  rates  prevail  are  not  sue-  solution    constantly    stirred    by  mechanical 

cessftil.    In  spite  of  the  new  types  of  filters  means.    The  solution  tanks  discharge  into  a 

which  have  come  into  prominence  from  time  feed    box    containing    an    adjustable  orifice 

to  time,  the  intermittent  sand  filter,  although  which  permits  the  continuous  application  into 

one  of  the  oldest  and  often  the  most  expen-  the  filtered  sewage  of  the  desired  amount  of 

Sive,  is  considered  the  most  simple  and  re-  chemical  solution.    With  a  high  grade  sand 

liable.    This  type  is  used,  on  account  of  these  effluent  it  has  been  found  possible  to  eliminate 

advantages,  even  in  cases  where  the  relatively  all  objectionable  bacteria  by  using  bleaching 

high  degree  of  purification  afforded  by  it  is  powder  in  the  proportion  of  five  or  six  parts 

not  needed.  per  million   of   available   chlorine.     With  a 

Under  coarse  grain  filters,  are  included  con-  coarse  grain  filter  effluent  more  chemical  is 

tact  filters  and  sprinkling  filters.    The  con-  required. 

tact  filter  is  efficiently  represented  by  the  Columbus  Sezvage  Purification  Plant. — The 
plants  at  Lakewood  and  Mansfield,  which  plant  at  Columbus,  Ohio,  is  the  largest  one 
have  proved  to  be  quite  successful.  On  the  now  in  operation,  not  only  in  the  _  state,  but 
other  hand,  in  the  case  of  five  or  six  smaller  in  the  United  States.  It  is  especially  note- 
contact  installations,  the  plants  have  failed,  worthy  for  the  reason  that  it  was  the  first 
due  to  poor  design  as  well  as  to  neglect.  A  large  sprinkling  filter  plant  to  be  built  in 
more  recent  development  of  the  coarse  grain  this  country,  and  also  because  its  design  was 
plant  is  the  sprinkling  filter,  the  most  notable  based  upon  information  obtained  after  a  very 
example  of  which  is  at  Columbus,  and  will  complete  series  of  experimental  investigations 
be  described  in  some  detail  below.  A  smaller  which  were  conducted  by  the  city  at  an  ex- 
sprinkling  filter  plant  is  being  operated  sue-  pense  of  $50,000. 

cessfully  at  College  Hill,  near  Cincinnati ;  but  The  Columbus  works  have  from  time  to 
aside  from  the  two  herewith  mentioned,  there  time  been  partially  described  in  the  engineer- 
have  been  no  successful  sprinkling  filter  in-  i"g  periodicals  (see  Engineering  and  Con- 
stallations  yet  built.  tracting  of  Feb.  9,  1910),  and  in  addition  a 

In  general  the  coarse  grain  filter  can  be  full  account  has  been  prepared  by  Air.  John 

used  where  it  is  necessary  to  purify  the  sew-  H.   Gregory  M.  Am.   Soc.   C.   E.,  who  was 

age   only   to   the   non-putrescible  "stage   and  engineer  in  charge  of  the  work,  and  published 

where  a  bright  and  clear  effluent  is  not  nec-  —  

essary.  Table  IV  shows  the  cost  of  operation  during 

In  certain  instances  in  Ohio  where  the  puri-  1907  of  several  typical  plants, 

tied  sewage  is  discharged  into  a  stream  used  TABLE  IV.  —  OPERATING  EXPENSES  AT 
as  a  water  or  ice  supply,  it  has  been  deemed  FIVE  OHIO  MUNICIPAL  SEWAGE 

advisable  to  obtain  a  "degree  of  purificatoin  PURIFICATION  PLANTS. 

greater  than  that  afforded  by  either  the  coarse   Op-rating  Expenses— 1907.  

or  the  fine  grain  filters.    To  accomplish  this,  Operating  cost  m 
provision  has  been  made  for  treating  the  fil-  Per  capita.  "3 
tered  sewage  with  bleaching  powder  or  hypo-  g  c 
chlorite  of  lime.    By  this  means  it  is  possible                                           cx§      ca  Bp 
at  a  moderate  expense  to  practically  eliminate                                    _      °          0-3  c       =  = 
intestinal  bacteria  from  the  filtered  sewage,t            g            o          5      app  S^ 
a  result  which  can  rarely  if  ever  be  obtained            £            %          §,      SS&     3§5  fes 
by  filtration  alone,  unless  it  be  by  some  sys-      .  .                 ~           ♦      « ~  a     «  =  =  £. 
t._,   _r  CU..1;       ..u         u  c             j  Ashland    ...$   302      $    393      $0.13      $0.13      $  3.20 
tern  of  filtration  through  fine  sand  at  a  very  Geneva  ....     600         700      0.58      0.58  10.60 
Slow  rate.t  Lakewood   .     229          284       0.04    ■  0.05  1.55 
  Mansfield..    2.S00       5,260       0.44       0.38  14.40 

f Special    report    of    the  Ohio  State  oBard  of  Marion    ....     932       1,224       0.10       0.12  5.15 

Health  for  1908  on  Water  and  Sewage  Purifica-   

tion  Plants  in  Ohio.  *Interest  charges  on  cost  of  plants  excluded. 


URIFICATK  IN  PLANTS 


Remarks. 


Sand  filtration  without  preliminary  treatment. 
National  Rifle  Range.     Sand  filtration  without 

preliminary  treatment. 
Septic  tanks  and  sand  filters. 

Septic  tanks,  sprinkling  filters  and  sand  filters. 
Sand  filtration  without  preliminary  treatment. 
Septic  tanks,  sprinkling  filters,  sand  filters  and 

provision  for  disinfection. 
Sand  filtration. 

Sand  filtration  without  preliminary  treatment. 
Rough  sedimentation  and  sand  filtration. 

Sand  filtration  without  preliminary  treatment. 

Sedimentation,  sand  filtration  and  disinfection. 
Continuous  filtration  through  broken  stone. 

Septic  tanks  and  sand  filtration. 

Sand  filtration  without  preliminary  treatment. 

Septic  tanks  and  intermittent  filtration  through 

fine  coke. 
Sedimentation  and  sand  filtration. 

Sedimentation  and  sand  filtration. 

Sand  filtration  without  preliminary  treatment. 

Sedimentation  and  sand  filtration. 


in  the  Transactions  of  the  American  Society 
of  Civil  Engineers.  Nevertheless,  this  de- 
scription of  sewage  purification  plants  in  Ohio 
would  not  be  complete  without  some  detailed 
information  regarding  the  Columbus  plant. 

The  purification  works  are  located  on  the 
west  bank  of  the  Scioto  River  about  3.5  miles 
below  the  center  of  the  city,  and  1.2  miles 
below  the  main  sewage  pumping  station  at 
which  the  entire  sewage  of  the  city  is  col- 
lected. 

The  works  comprise  settling  tanks,  sprink- 
ling filters,  and  final  settling  basins.  The 
present  nominal  capacity  is  20,000,000  gals, 
daily,  but  the  works  are  so  arranged  that 
they  may  be  readily  increased  to  30,000,000 
gals,  capacity.  For  protection  from  floods 
the  plant  is  surrounded  by  a  levee  10  to  15 
ft.  high  and  about  a  mile  long,  the  inner 
slope  being  dressed  with  loam  and  seeded. 

The  septic  tanks  are  subdivided  into  four 
primary  tanks,  each  56  ft.  x  150  ft.  in  plan ; 
and  two  secondary  tanks,  each  115  ft.  x  262 
ft.  The  average  depth  of  all  tanks  is  12 
ft,  thus  giving  a  daily  'capacity  of  over 
8,000,000  gals,  or  nearly  10  hours'  flow.  They 
are  designed  with  a  view  to  affording  elastic- 
ity of  operation  and  facility  in  draining.  The 
tanks  are  uncovered  and  the  outside  walls  as 
well  as  the  dividing  walls  are  of  a  gravity 
section,  no  reinforcement  being  used.  The 
concrete  was  mixed  at  the  site  of  the  tanks, 
moved  about  in  buckets  on  small  cars,  and 
placed  into  a  stiff-leg  derrick. 

The  effluent  from  the  septic  tanks  passes 
through  a  reinforced  concrete  conduit  5  ft. 
6  ins.  in  diameter  to  the  central  gate  house, 
which  is  located  in  the  center  of  the  group  of 
filters.  This  gate  house  is  circular  in  plan 
and  of  a  somewhat  complicated  design.  It 
provides  facilities  for  diverting  the  settled 
sewage  to  any  one  of  the  filters,  and  also  con- 
tains an  influent  well  which  receives  the  fil- 
tered sewage  and  directs  it  to  the  final  set- 
tling basin. 

The  sprinkling  filters  are  four  in  number, 
each  being  in  the  form  of  an  equilateral  tri- 
angle, 505  ft.  on  a  side,  radiating  from  a 
common  central  point.  This  arrangement 
provides  convenient  space  for  two  future  addi- 
tional filters  of  the  same  size,  which  when 
completed  will  form  a  complete  hexagon  with 
the  gate  house  in  the  center.  Each  of  the 
four  filters  has  an  area  of  4.5  acres,  but  the 
distribution  system  is  so  arranged  that  one- 
half  a  filter  can  be  used  at  a  time  if  so  desired. 

The  walls,  as  well  as  the  floors,  of  the  fil- 
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ters  are  of  concrete ;  and  the  filtering  mate- 
rial 5  ft.  in  depth,  is  composed  of  broken 
stone,  the  upper  and  principal  portion  having 
an  average  diameter  of  1.7  ins.  and  the  lower 
portion  being  somewhat  coarser. 

Summarized  Statement  of  the  Various 
Plants  in  Operation  in  Ohio—  Table  I  gives  a 
statement  of  the  various  combinations  of  pre- 
liminary and  finishing  processes  which  have 
been  or  are  now  in  use  in  Ohio,  and  also  the 
population  tributary  to  each.    It  will  be  seen 


from  Lake  Fumee  and  Forest  Lake  most  near- 
ly met  these  conditions. 

These  lakes  are  situated  about  four  miles 
northwest  of  Norway  and  at  an  elevation  of 
134  ft.  above  the  pumping  station.  Lake 
Fumee,  the  larger  of  the  two,  has  an  area  of 
about  two-thirds  of  a  square  mile  and  a  max- 
imum depth  of  12  ft.  Forest  Lake,  which  lies 
a  few  hundred  feet  to  the  east,  is  considerably 
smaller,  having  an  area  of  about  30  acres. 
This  lake  has  a  depth  of  30  ft.    The  lakes  are 
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Fig.  1 — General  Plan  Gravity  Water  Supply,  Norway,  Mich. 


from  this  table  that  fine  grain  filters  are 
used  at  nearly  all  of  the  smaller  or  institu- 
tional plants  as  well  as  at  a  majority  of  the 
larger  plants.  This  practice  prevails  in  spite 
of  the  fact  that  local  conditions  are  rarely 
similar  to  those  in  New  England,  for  exam- 
ple, where  this  type  can  be  installed  at  low 
cost.  In  other  words,  it  is  considered  desir- 
able to  go  to  greater  expense  in  order  to 
secure  the  reliability  afforded  by  sand  or  fine 
grain  material.  In  nearly  all  cases,  tanks  for 
preliminary  sedimentation  are  provided,  these 
being  cleaned  with  greatly  varying  frequency. 

Cost  of  Sewage  Purification* — Table  II 
shows  the  cost  of  installation  of  a  number  of 
the  principal  municipal  sewage  purification 
plants  in  Ohio,  and  Table  III  shows  the  cost 
of  several  of  the  institutional  plants. 


supplied  by  a  drainage  area  of  6  square  miles 
in  addition  to  underground  flow  from  springs 
and  drill  holes  which  furnish  some  additional 
artesian  water.  These  drill  holes  were  sunk 
by  the  mining  companies  in  prospecting  for 
iron  ore,  and  were  abandoned  on  account  of 
the  great  amount  of  water  encountered.  After 
adopting  these  lakes  as  a  supply,  the  city  pur- 
chased the  land  draining  toward  Forest  Lake 
and  the  east  end  of  Lake  Fumee,  in  order  to 


reservoir  and  connections  with  the  present  dis- 
tribution system  and  pumping  station. 

The  12-in.  connection  between  the  lakes  has 
not  been  laid,  but  during  the  past  winter  the 
level  of  Forest  Lake  was  lowered  about  2  ft., 
and  a  ditch  was  opened  between  the  two  lakes 
which  to  the  present  time  has  given  sufficient 
flow.  The  construction  of  the  12-in.  pipe  line 
has  been  deferred  until  the  increased  con- 
sumption and  expense  of  maintaining  the  ditch 
should  make  it  advisable. 

The  inlet  in  Forest  Lake  consists  of  a  12-in. 
submerged  pipe  200  ft.  in  length,  connecting 
the  concrete  screening  chamber  at  the  shore 
end  to  the  intake,  which  consists  of  a  base 
elbow  mounted  on  a  timber  grillage.  The 
grillage  is  in  20  ft.  of  water  and  is  held  in 
place  by  stones.  The  pipe  is  laid  in  an  exca- 
vated ditch  until  6  ft.  depth  is  reached  and 
the  remaining  distance  to  the  grillage  lies  on 
the  bed  of  the  lake.  This  portion  of  the  work 
was  performed  during  the  winter.  A  channel 
was  cut  through  the  ice  over  the  line  of  the 
pipe  (see  Fig.  2),  200  ft.  in  length  by  4  ft.  in 
width,  and  the  excavation  made  bv  team,  using 
an  ordinary  grading  scraper  provided  with 
teeth  and  adjustable  extension  handles,  the 
length  of  which  could  be  suited  to  the  depth 
of  water  in  which  it  was  being  used.  The 
team,  connected  to  the  scraper  by  a  rope  about 
200  ft.  in  length,  pulled  the  material  exca- 
vated near  shore  out  to  the  deeper  part  of  the 
lake  where  the  scraper  was  dumped  and  pulled 
back  to  position  by  another  horse.  After  the 
excavation  was  completed  the  pipe  was  calked 
on  the  ice,  starting  at  the  grillage  end.  The 
separate  lengths  were  calked  in  such  a  position  i 
that  when  lowered  uniformly  by  the  tripods,; 
the  entire  line  should  reach  its  bearing  at  thei 
same  time. 

The  screening  chamber  is  a  concrete  box 
11  ft.  x  4  ft.  and  11  ft.  in  depth,  located  on 
the  shore  of  Forest  Lake.  It  contains  the 
valves  on  the  intake  and  gravity  lines  and  the 
fish  screens. 

The  gravity  line  is  of  12-in.  cast  iron  pipe,. 
23,000  ft.  in  length,  and  connects  the  screen-,, 
ing  chamber  with  the  pumping  station  and  dis-  ■ 
tribution  system.  The  grades  in  general  f ol- ' 
low  the  surface  of  the  ground,  avoiding  un- 
necessary summits  and  depressions,  except  the 
4,000  ft.  nearest  to  the  lake  which  follows 
the  hydraulic  gradient.  All  summits  are  pro- 
vided with  automatic  air  valves  and  depres- 
sions with  4-in.  blow-off  branches  and  valves. 


The  Gravity  Water  Supply  for  Nor- 
way, Mich. — Details  of  Design, 
Construction  Methods,  and 
Unit  Costs  of  Reinforced 
Concrete  Standpipe. 

Contributed  by  L.  R.  Howson,  Resident  Engi- 
neer for  Alvord  &  Burdlck,  Chicago,  111. 

The  city  of  Norway  is  located  on  the  "Menom- 
once  Range"  on  the  upper  Peninsula  of  Mich- 
igan near  the  Wisconsin  state  line.  The  pop- 
ulation of  Norway,  including  Vulcan,  which 
it  supplies  with  water,  is  approximately  8,000. 

The  water  supply  previous  to  the  installa- 
tion of  the  gravity  system  was  furnished  by 
the  drainage  operations  in  the  mining  shafts 
located  near  the  pumping  stations.  This  sun- 
ply  was  inadequate  during  the  summer  months 
when  the  consumption  was  high  and  the  city 
was  in  grave  danger  from  forest  fires.  A  new 
source  of  supply  was  therefore  very  necessary. 

I'  iij/ihi  '-p.  a<  <  ot  dingly  w  <i  <•  '  tif.ii"  '1  to  in 
vf  tu'.-ilr    for   ;i   more  abundant  and  reliable 
supply.     Several    sources    were  investigated 
with  regard  to  quality,  quantity,  first  cost  and 
"•  '  ol  "\«  ration     'I  In-  results  of  tin  se  inves 
ligation*  showed  that  a  gravity  supply  derived 

•Tin  Iriforiiintloii  In  I  hem-  In  Men  hiiH  been  llo- 
ourtd  dlrecllv  or  Indln et lv  from  the  report*  of 
II,.   <  ihlo  l-Ui.le  Hoard  of  ifenlth. 


Fig.  2 — Excavating  the  Trench  for  the  Submerged  Pipe. 


prevent  future  contamination  of  the  water. 
The  water  shed  is  uninhabited. 

The  gravity  system  a    pi.  -'I  (see  l-'ig.  1), 

comprises  a  12  in.  east  iron  pipe  connection 
bet  ween  l  lie  I  a  k  i  ,  an  inlel  in  I-',  n  e-  t  I  ,ake,  a 
coin  n  te  ■  ei  ceiling  ehamliei  -  in  the  slim  e  of 
Forest  Lake,  .i  Rj-itl,  cast  iron  gravity  pipe 
line  2't,000  ft.  in  length,  a  reinforced  concrete 


The  pipe  laying  was  started  at  the  pumping 
station,  and  an  average  of  3.">0  ft.  of  pipe  was 
laid  in  (i-ft.  trench  per  day  through  the  town, 
using  hand  labor  only.  The  material  exca- 
vated was  a  glacial  deposit  of  gravel  which 
changed  to  liner  material  curving  a  gnat  deal 
of  water  when  the  lii  si  ball  of  the  line  hail 
been  laid      This  more  difficult  excavation  ma- 
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terially  retarded  the  progress,  but  presented  no 
exceptional  difficulties  until  the  "deep  cut"  sec- 
tion of  4,000  ft.  nearest  the  lake  was  reached. 
This  section  had  an  average  cut  of  about  14 
ft.  with  a  maximum  of  21  ft.,  and  the  amount 
of  water  in  the  ditch  varied  from  4  to  9  ft.  in 


Fig.  3 — Arrangement  of  Emerson  Pump 
and  Well  Points  in  Water-Bearing  Sand. 
Depth  of  Trench  20  Ft.,  of  Water  6  Ft. 

depth  when  the  pumps  were  closed  down. 
The  original  contractor  removed  the  top  6 
ft.  of  material  with  teams  and  slip  scrapers, 
then  started  his  sheathing  and  hand  excava- 
tion. For  the  first  few  hundred  feet  the 
water  was  taken  care  of  by  two  diaphragm 
pumps,  the  ditch  being  dammed  with  sod  be- 
hind each  bell  to  prevent  flow  from  behind. 
Progress  became  continually  slower,  and  it 
was  apparent  that  power  pumps  and  other 
methods  must  be  used  and  the  contractor  de- 
faulted. 

The  National  Surety  Co.  as  bondsmen,  sub- 
let the  contract  to  a  Chicago  contracting  firm, 
who  started  on  the  deep  cut  after  numerous 
delays.  They  tried  two  No.  2  Nye  vacuum 
pumps  to  handle  the  water,  but  as  the  entire 


ins.  in  length  were  purchased,  and  in  this  way 
80  ft.  of  ditch  could  be  opened  and  pipe  laid 
at  one  pump  setting. 

Contractor  No.  2  also  handled  his  top  ma- 
terial differently,  using  a  30-ton  steam  shovel 
with  30-ft.  boom  and  1-yd.  dipper.  Owing  to 
the  quicksand  bottom,  the  necessity  for  tight 
sheathing  and  the  presence  of  large  boulders, 
this  proved  to  be  an  impracticable  way  of  re- 
moval. This  contractor  too  became  discour- 
aged after  laying  only  500  ft.  in  three  months 
of  experimenting  and  also  defaulted. 

The  city  of  Norway  was  in  great  need  of 
water  at  this  time  (July,  1910),  and  decided  to 
complete  the  work  under  the  supervision  of 
the  engineers  by  force  account.  The  steam 
shovel  was  dismantled  and  the  top  material  re- 
moved by  scraper  as  before,  at  a  considerable 
reduction  in  cost  due  to  the  excessive  amount 
removed  by  the  steam  shovel  to  cut  out  its 
running  benches.  The  Emerson  pump  and 
well  points  were  now  operated  day  and  night, 
and  in  this  way  effectually  lowered  the  ground 
water  level  below  the  grade.  Lead  wool  had 
been  used  in  the  joints,  but  when  the  trench 
was  dried  by  continuous  pumping  the  poured 
joint  was  again  adopted.  Sixteen  foot  plank> 
were  used  for  sheathing,  and  three  or  four 
sets  of  4-in.  x  8-in.  stringers  were  required. 
In  some  places  the  bank  was  so  heavy  that 
braces  were  necessary  at  3-ft.  intervals  and  6 
ft.  was  standard.  Bell  holes  were  kept  dry 
with  diaphragm  pumps  where  necessary.  Pro- 
ceeding in  this  way,  an  average  of  50  ft.  per 
day  was  laid  at  a  cost  of  $2.57  oer  ft.  De- 
ducting salvage  in  pumping  machinery  and 
planks  purchased,  the  net  cost  was  a  trifle  un- 
der $2.50  per  lin.  ft. 

After  the  city  assumed  charge  of  the  work, 
there  were  no  accidents  or  delays  of  any  kind. 
Previous  to  this,  one  man  had  been  killed  and 
four  "bottom  men"  buried  in  a  quicksand  "cave- 
in"  for  14  hours  before  they  could  be  removed. 
The  ditch  besides  having  depth,  quicksand 
and  water,  paralleled  a  railroad  track  but  25  ft. 
off  center,  and  the  jar  from  passing  trains 
added  new  difficulties  to  those  already  present 
The  last  500  ft.  of  pipe  was  laid  along  the 
edge  of  the  lake  some  10  ft.  from  the  water, 
and  from  6  to  7  ft.  below  the  water  level,  but 
due  to  the  impervious  character  of  the  de- 
posit in  the  lake  bed,  the  difficulty  of  handling 
the  water  was  less  than  was  found  in  caring 
for  the  ground  flow  further  removed  from 
the  lake. 

THE  STANDPIPE. 

As  the  system  operates  by  gravity  except 
during  fires,  it  was  necessary  to  provide  stor- 


construction  view  of  the  standpipe.  The  flow 
line  is  1  ft.  above  mean  lake  level  and  the 
standpipe  is  built  upon  a  solid  rock  base,  but 
entirely  above  ground.  The  walls  are  12  ini. 
in  thickness,  43  ft.  high,  and  have  an  internal 
diameter  of  35  ft. 


Fig.  A — Placing  the  Concrete  Dome. 

The  forms  were  built  in  sections  5  ft.  in 
length  by  3  ft.  in  height,  and  two  complete  in- 
side and  outside  rings  were  used.  The  forms 
were  of  1-in.  clear  lumber,  dressed  one  side 
and  two  edges  and  nailed  into  a  vertical  po- 
sition. Before  the  forms  were  used  they  were 
given  two  coats  of  heavy  black  oil  to  pre- 
vent the  cracking  and  swelling  of  the  wood. 
Each  time  the  forms  were  shifted  they  were 
given  a  coating  of  paraffine  oil  to  keep  the 
concrete  from  adhering  to  them,  care  being 
exercised  to  allow  no  oil  to  drip  on  the  con- 
crete joint  surface  and  destroy  the  bond.  The 
forms  were  banded  together  with  two  rings  of 
%-in.  rods  drawn  tight  with  turnbuckles.  The 
appearance  of  the  finished  tank  would  have 
been  improved  by  using  a  light  galvanized  lin- 
ing for  the  outside  forms.  Before  the  walls 
were  started,  a  complete  inside  framework  to 
carry  the  dome  and  bracing  was  constructed, 
and  a  tower  to  carry  the  hoisting  cages. 

The  steel  was  of  the  plain  circular  bar  type, 
having  an  elastic  limit  of  50,000  lbs.  per  sq.  in. 


Fig.   5 — Wire    Reinforcement  for  Concrete  Dome. 


Fig.   6 — Spacing    and    Lap    of    Reinforcing  Bars. 


trench  was  in  a  sand  carrying  a  great  deal  of 
water,  the  vacuum  pumps  on  open  suction  cared 
for  only  a  short  length  of  ditch,  and  progress 
was  still  very  slow.  An  Emerson  vacuum 
pump  with  well  points  was  next  tried  (see 
Fig.  3).  Four  manifolds  of  well  points  each 
20  ft.  long  and  carrying  16  1%-in.  points  36 


age  at  a  point  as  near  the  center  of  distribu- 
tion as  possible,  to  care  for  the  variations  in 
.consumption  through  the  day  with  as  little  cor- 
responding change  in  pressure  as  practicable. 
Accordingly  a  reinforced  concrete  standpipe  of 
300,000  gals,  capacity  was  located  about  a  mile 
north  of  the  pumping  station.    Figure  4  is  a 


It  was  originally  intended  to  use  "deformed" 
bars,  but  the  great  difficulty  experienced  in 
bending  these  bars  in  a  plane  caused  the  adop- 
tion of  the  plain  section.  The  bars  were  1-in. 
and  %-in.  diameter  and  were  placed  in  two 
circles  for  the  bottom  18  ft.  of  wall,  the  upper 
part  having  but  one  ring.    One-half-inch  cir- 
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cular  rods  were  placed  vertically  at  15- ft.  in- 
tervals to  serve  as  tie  rods.  The  bottom  was 
reinforced  in  two  directions  to  care  for  tem- 


jRodsllCtrs 


One  Quarter  Plan 
Bottom  Reinforcement 


diameters  and  held  apart  at  least  one  diameter 
(see  Fig.  6).  All  joints  were  staggered  one- 
eighth  the  circumference  and  two  bars  made 
one  ring  around  the  tank.  Care  was  used 
throughout  the  work  to  prevent  shifting  of 
forms  or  steel  after  the  concrete  had  begun 
to  set.  The  steel  was  all  bent  to  shape  on  the 
ground  using  templates  and  an  eye  bar  at  a 
cost  of  but  50  cts.  per  cu.  yd.  of  concrete. 
Bending  and  placing  the  steel  cost  $5  per  ton. 
The  chief  details  of  the  design  are  shown  in 
Figs.  7,  8  and  9. 

The  concrete  was  a  1:1:2  mixture;  earlier 
difficulties  with  a  1 :2 :4  having  demonstrated 
that  the  additional  expense  of  a  1:1:2  mixture 
in  waterproof  work  is  well  justified.  The 
brand  of  cement  was  the  "Huron"  and  tests  of 
samples  sent  to  Robert  W.  Hunt  Co.  showed 
a  neat  strength  of  398  lbs.  per  sq.  in.  in  24  hrs. 
and  760  lbs.  per  sq.  in.  in  7  days  :  a  1:3  mix- 
ture tested  123  lbs.  per  sq.  in.  "in  24  hrs.  and 
373  lbs.  in  7  days. 

The  stone  was  specified  as  between  Vs  in. 
and  %  in.  in  size,  and  was  at  first  obtained 
from  local  gravel  pits,  but  due  to  the  very 
small  percentage  of  material  screened  out  at 
the  required  size,  crushed  stone  was  shipped 
from  a  point  nearly  300  miles  distant,  and  this 
item  of  stone  cost  materially  raised  the  con- 
crete cost.  Excellent  sharp  clean  sand  was 
found  at  a  pit  near  the  standpipe  site. 

The  cement  was  mixed  with  10  per  cent  by 
volume  of  hydrated  lime  for  waterproofing. 
All  mixing  was  done  by  hand  labor  and  great 
care  was  used  to  see  that  the  mixture  left  the 
board  as  uniform  as  possible.  The  concrete 
was  all  a  wet  mixture,  but  not  so  sloppy  that 
the  stone  would  settle  to  the  bottom  when  the 
concrete  was  spaded.  Three  feet  of  concrete 
wall  was  placed  per  dav,  the  rest  of  the  time 
being  used  in  raising  the  lower  set  of  forms 
and  placing  the  steel  ready  for  the  next  day's 
work.  Working  in  this  way,  the  difficulty  of 
securing  watertight  joints  is  much  greater  than 
where  only  brief  rest  periods  are  allowed  be- 
tween pourings.  Before  placing  concrete,  the 
top  of  the  previous  day's  work  was  roughened 
and  cleaned,  then  covered  with  %-in.  layer  of 
1:1  mortar  in  which  the  cement  contained  10 
per  cent  hydrated  lime ;  upon  this  the  concrete 
was  placed.     Both   form   faces  were  spaded 


SUMMARY  OF  COST  DATA  FOR  300,000  GAL. 
REINFORCED  CONCRETE  TANK. 
(Prices  do  not  include  overhead  charges  or 
profit.) 

Walls— 1:1:2  mixture,  235  cu.  yds. 

Total    Cost  per    Cost  per 

Forms:  cost.      cu.  yd.     sq.  ft.. 

Material   $   422.00       $1.80  $0.04 

Labor    404.00         1.72  0.04 


Total   $  826.00 

Steel: 

Material   $  906.00 

Labor    118.00 


Total   $1,024.00 

Concrete: 

Material   $1,377.00 

Labor    627.00 

Total   $2,004.00 

Plaster: 

Material   $  77.00 

Labor   


265.00 


1.72 

$3.52 

$3.86 
.50 

$4.36 

$5.85 
2.67 

$8.52 

$0.33 
1.12 


$0.08 


Total  . 
Doors,  ladder 

etc  

Removing  debris 


drains, 
....$ 
etc. 

and 


.$   342.00  $1.45 


$0.02 
0.05^4 

$0.07^i 


237.00 
80.00 


Total   for  floor 

circular  wall  ....$4,513.00 
Roof — 1:2:4  mixture — 20  cu.  vds. : 

Forms   $  54.00 

Material    140.00 

Labor    38.00 


$1.00 
.34 


$19.22 

$2.70 
7.00 
1.90 


.$   232.00  $11.60 


$0,056 
0.148 
0.040 

'$0,244 


Total   

Total   cost  reser- 
voir  $4,745.00 

Wages : 

Common  labor,  per  hr  $0.25 

Foreman,  per  day   8.00 

Sand,  cu.  yds.,  delivered   1.00 

Stone,  cu.  yd.,  delivered   2.65 

Cement,   bbl   1.75 

Steel,  lb.,  delivered  at  tank   0.02 

•Based  on  plan  area. 

of  the  walls.  The  roof  is  a  reinforced  con- 
crete dome  4  ins.  thick  at  the  crown  and  6 
ins.  at  the  springing  line,  and  reinforced  with 
American  Wire  Company's  woven  wire.  The 
forms  were  supported  upon  a  series  of  trusses 
which  rested  upon  the  inside  scaffolding  for 
the  walls.  The  face  boards  of  1  in.  lumber 
were  well  soaked  and  drawn  to  the  spherical 
surface  of  the  dome.  The  concrete  for  the 
dome  was  a  1 :2 :4  mixture  and  was  mixed 
quite  dry,  so  that  it  could  be  placed  upon  the 
spherical  surface  without  sliding.  A  low 
parapet  was  constructed,  and  the  roof  drained 


Fig.  7 — Arrangement  of  Bottom,  Wall  and 
Roof  Reinforcement  in  Concrete  Stand- 
pipe. 

perature  stresses.  The  dome  was  reinforced 
with  woven  wire  Csee  Fig.  5).  Special  care 
was  used  to  keep  the  bars  a  sufficient  distance 
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Fig.  8 — Details  of  Standpipe  Valve  Chamber 


Fig.  9 — Standpipe  Details. 


aptrl  in  in  ill'-  ,i  perfect  bond  on  all  sides  of 
ili>-  lui  I  he  joints  of  Ihe  bars  were  inad» 
with'. ni  the  ii  i  >>|  dips,  bars  beiiiK  lapped  .ri0 


c.ui'fiillv  iisiiiK  mortar  hues  which  had  been 
straightened,  and  upon  the  removal  of  the 
forms  ii"  stones  were  visible  at   tin-  surfaces 


in  one  point  at  which  was  located  the  over- 
How  of  the  Link  which  also  carried  roof  drain- 
age. 
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After  the  entire  tank  was  completed  it  was 
given  three  coats  of  plaster  inside,  mixed  in 
the  proportions  of  1  part  cement,  IV2  parts 
sand,  Y4,  part  hydrated  lime  and  hydratite.  The 
first  coat  of  %  in.  thickness  was  applied 
rough,  and  while  still  wet  was  covered  with  a 
second  coat  about  Ys  in.  thick  which  was 
brought  to  a  wood  floated  surface ;  this  was 
next  gone  over  with  a  brush  coat  and  brought 
to  a  very  smooth  troweled  finish.  The  plaster 
was  applied  in  circumferential  strips  6  ft.  in 
height,  and  the  cost  of  the  three  coats  per  sq. 
ft.  of  surface  was  7%  cts. 

Upon  the  completion  of  the  entire  tank,  it 
was  filled  and  allowed  to  stand  48  hrs.  and 
no  change  in  the  water  level  could  be  de- 
tected. For  the  first  week,  however,  some 
sweating  was  noticeable,  but  in  only  one  place 
was  it  of  enough  consequence  to  gather  and 
flow,  and  this  evaporated  before  it  was  3  ft. 
below  where  it  first  appeared.  No  attempt  was 
made  to  remedy  the  sweating  other  than 
emptying  the  tank  and  refilling  in  two  days, 
but  within  ten  days  all  discoloration  disap- 
peared and  no  sweating  has  since  been  ap- 
parent. The  tank  received  a  severe  winter's 
test  during  the  past  winter  when  ice  over  2  ft. 
in  thickness  covered  the  top  and  extended 
around  the  side  walls  of  the  tank  as  well. 

The  more  successful  waterproof  construc- 
tion effected  in  this  tank  using  a  1 : 1 :2  mixture 
than  in  others  built  under  the  same  super- 
vision and  care  but  of  1 :2 :4  mixture,  seems 
to  justify  the  additional  expense  for  cement. 
The  plaster  is  also  an  effective  "waterproofing 
aid"  although  how  large  a  part  of  the  srood 
results  here  obtained,  are  due  to  the  plaster 
and  the  1 :1 :2  mixture  respectively  is  a  matter 
of  personal  opinion.  Results  secured  by  plas- 
tering other  large  tanks  of  1 :2  :4  mixture  would 
seem  to  indicate  that  the  mixture  was  more 
important  than  the  plaster  face. 

Mr.  L.  J.  Mensch  of  Chicago  was  contractor 
on  the  standpipe  and  Mr.  J.  R.  Burns  was  his 
representative  in  charge  of  construction.  The 
plans  for  the  entire  system  were  drawn  by 
Alvord  &  Burdick,  Hydraulic  and  Sanitary 
Engineers  of  Chicago,  who  also  supervised  the 
construction.  They  were  represented  on  the 
ground  by  the  writer.  The  following  tabula- 
tions gives  a  summary  of  the  costs  of  the 
standpipe : 


The  Findings  of  the  Investigators  of 
Electrolysis  in  Underground  Me- 
tallic Structures  in  Chicago. 

Mr.  Ray  Palmer,  consulting  engineer  in 
charge  of  the  electrolysis  survey  and  investi- 
gation which  was  begun  Aug.  14th,  1911,  pre- 
sented his  report  to  the  Commissioner  of 
Public  Works  of  Chicago,  on  Nov.  loth.  A 
great  deal  of  efficient  work  was  done  during 
the  three  months  devoted  to  this  investiga- 
tion. The  results  of  the  studies  were  reported 
in  detail.  The  districts  surveyed  are  described, 
and  electrolysis  maps  showing  the  actual  ex- 
isting conditions  are  incorporated  in  the  re- 
port. We  abstract  the  conclusions  and  recom- 
mendations which  are  of  general  interest. 

CONCLUSIONS. 

First.  That  too  little  thought  has  been 
given  the  electrolysis  problem  in  Chicago. 

When  one  considers  that  the  citizens  of 
Chicago  are  paying  and  have  been  paying  for 
years  (in  direct  costs,  rates  or  taxes)  high 
maintenance  or  repair  costs  due  to  damage 
done  by  electric  railway  return  currents,  it 
becomes  a  serious  problem  and  every  citizen 
should  be  interested  in  its  settlement.  These 
maintenance  or  repair  costs  may  be  paid  direct 
to  some  plumber  for  repairing  or  renewing 
a  service  pipe,  or  to  the  gas  and  lighting 
companies  in  high  rates  to  maintain  their 
lines,  or  it  may  be  paid  to  the  city  in  the  way 
of  necessary  taxes  to  repair  and  maintain  the 
water  pipe  distribution  system. 

Second.  That  the  water  pipe  mains  have 
been  seriously  damaged  in  certain  districts  in 
Chicago  and  that  they,  with  other  sub-surface 
metallic  structures,  including  cable  sheaths, 
bridges,  structural  steel  buildings,  are  being 
damaged  by  electrolysis  at  the  present  time. 

All  of  the  sub-surface  metallic  structures 


lying  within  the  positive  areas  are  more  or 
less  subjected  to  damaging  electrolysis  con- 
ditions as  they  exist  at  present. 

Third.  That  most  of  this  damage  is  caused 
by  the  surface,  elevated  and  tunnel  companies' 
electric  return  currents  which  leak  or  stray 
from  the  rails  of  return  conductors  to  these 
metallic  structures. 

Fourth.  That  a  great  part  of  this  damag- 
ing current  leakage  is  due  to  insufficient  or 
defective   return  conductors. 

Although  the  surface  electric  railway  com- 
panies have  materially  improved  their  track 
return  conditions  by  electric  welding  the  joints 
and  reinforcing  the  rails  with  return  feeder 
cables,  they  have  not  eliminated  the  dangerous 
and  damaging  electrolysis  condition  as  found 


adjacent  to  each  electric  railway  feeder  sta- 
tion, at  most  river  crossings,  and  in  structural 
steel  buildings. 

RECOM  MEN  DATIO  N  S . 

The  following  recommendations  are  offered 
on  the  solution  of  Chicago's  electrolysis  prob- 
lem in  order  to  obtain  immediate  benefits  for 
all  concerned : 

First :  That  the  present  city  ordinance  on 
grounded  or  railway  return  wires,  which 
reads : 

GROUND   RETURN  WIRES. 

"Ground  return  wires  must  be  so  arranged 
that  the  difference  of  potential  between  the 
grounded  dynamo  terminal  and  any  point 
on  the  return  circuit  will  not  exceed  twenty- 
five  (25)  volts.  The  positive  pole  of  the 
dynamo  must  be  connected  to  the  trolley  line, 


and  whenever  pipes  or  other  underground 
metal  work  are  found  to  be  electrically  posi- 
tive to  the  rails,  or  surrounding  earth,  they 
must  be  connected  by  conductors  arranged 
so  as  to  prevent  a  flow  of  current  from  the 
pipes  into  the  ground" — should  be  so  amended 
or  revised  to  read  as  follows: 

GROUND   RETI  RNS. 

"Ground  return  wire  and  rail  circuits  must 
be  of  such  current  carrying  capacity  and  so 
arranged  that  the  difference  of  potential  be- 
tween any  two  points  on  the  return  will  not 
exceed  the  limit  of  12  volts.  The  railway 
companies  must  so  equip  their  return  current 
systems  with  insulated  pilot  wire  circuits  and 
volt-meters  that   an   indicating   reading  may 


be  obtained  at  any  time  showing  the  differ 
ence  of  potential  between  the  negative  bus 
bars  in  each  station  and  the  extreme  limits 
of  the   return  circuit    in   the  corresponding 
feeding  district. 

"The  railway  companies  must  protect  all 
metallic  work  from  electrolysis  by  the  proper 
installation  of  a  system  equal  to  or  better 
than  a  pipe  and  cable  sheath  drainage  sys- 
tem consisting  of  insulated  copper  wires,  pipe 
straps,  ammeters,  etc.,  which  limits  the  max- 
imum amperes  drained  from  this  sub-surface 
metallic  work  to  10  per  cent  of  the  total  out- 
put of  the  station." 

The  ordinance  as  it  now  stands  allows  so 
great  a  difference  of  potential  between  points 
of  the  return  circuit  that  the  current  which 
strays  to  the  sub-surface  metallic  work  is  too 
great  to  be  properly  taken  care  of  by  a  pipe 


Fig.  1. — Ground  Clamp  Connection  of  500,000  C.  M.  Cable  for  6-in.  Water  Pipe. 
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drainage  or  any  other  kind  of  a  return  feeder 
system,  without  material  damage  being  done 
to  the  pipes  and  other  sub-surface  metallic 
work  lying  within  the  affected  areas. 

When  the  stray  currents  are  reduced  and 
regulated  to  a  practical  minimum  by  the  re- 
duction of  the  25-volt  maximum  return  drop 
to  a  low  practical  maximum  drop,  the  pipes, 
cable  sheaths  and  other  sub-surface  metallic 
work  can  be  protected  by  properly  installed 
pipe  and  cable  sheath  return  drainage  systems. 

The  railway  companies  will  have  to  make 
one  or  more  of  the  following  improvements 
in  order  to  operate  within  the  limits  of  this 
proposed  ordinance. 

(a)  Reconstruct  all  defective  track  work 
and  install  additional  return  feeders. 

(b)  Install  a  negative  booster  system. 

(c)  Install  a  return  current  drainage  sys- 
tem. 

(d)  Reduce  the  size  of  the  power  plant 
and  sub-station  feeding  districts. 

(e)  Insulate  the  railway  return  circuits. 
Second :    That  the  city  should  co-operate, 

first,  with  the  railway  companies  so  as  to 
complete  the  survey  work  at  the  least  expense 
by  using  their  cables  and  circuits  to  check 
up  the  present  operating  conditions  and,  sec- 
ond, with  all  the  public  utility  corporations 
who  are  interested  in  the  settlement  of  this 
problem  so  that  a  co-operative  plan  can  be 
made  to  facilitate  the  execution  of  the  neces- 
sary work  to  protect  all  investments  affected 
by  the  stray  currents  and  to  properly  divide 
the  cost  of  the  work  among  the  different 
companies. 

The  City  of  Chicago,  its  corporations  and 
individuals  who  have  millions  of  dollars  in- 
vested in  the  pipe  lines,  cables,  bridges  and 
steel  buildings  within  the  city  limits,  should 
combine  to  see  that  the  investment  is  pro- 
tected. 

Should  the  railway  companies  decide  to 
install  drainage  systems  after  reducing  their 
return  volt  drops  to  a  12-volt  maximum,  the 
work  will  be  more  thoroughly  done  and  at 
a  less  expense  if  the  gas,  telephone,  power 


and  lighting  companies  work  with  the  city 
to  better  their  own  electrolysis  conditions  at 
the  same  time. 

PIPE   LINE  DRAINAGE  SYSTEM. 

The  most  practical  and  efficient  system  that 
the  electric  railway  companies  of  Chicago 
can  install  at  the  present  time  in  order  to 
reduce  to  a  practical  minimum  the  electrolysis 
damage  which  is  being  done  in  the  city,  is 
the  pipe  line  drainage  system. 

This  system  consists  of  the  installation  of 
a  number  of  large  capacity  insulated  cables 
between  different  points  of  the  pipe  lines  and 
the  feeding  station  negative  bus  bars  in  each 
district. 

Before  this  pipe  line  drainage  system  will 
give  the  desired  results  all  of  the  electric  rail- 
way return  systems  in  Chicago  must  be  placed 
in  an  efficient  and  continuous  operating  con- 
dition. As  has  already  been  mentioned  above, 
this  means: 

First.  That  all  the  track  work  in  the  city 
should  be  tested,  repaired  and  rebonded  where 
the  joints  are  found  defective  so  as  to  utilize 
the  rail  carrying  capacity  and  reduce  the 
straying  current  to  a  minimum. 

Second.  That  all  electric  railway  river 
crossings  and  bridges  should  be  so  equipoed 
with  bonds,  spring  contacts,  and  necessary 
additional  feeder  cables,  so  that  no  appreciable 
leakage  will  result  when  cars  operate  over 
the  bridges  or  when  the  bridges  are  open. 

Third.  That  all  special  work,  dead  end 
lines,  steam  track  crossings,  surface  and  ele- 
vated line  crossings,  etc.,  should  have  addi- 
tional jumper  cables  of  equal  conductivity  to 
the  rails,  installed  at  these  points  so  as  to 
make  the  return  circuit  continuous. 

Fourth.  That  additional  return  cables  be 
installed  where  necessary  so  that  all  track 
work  in  the  city  may  be  reinforced  with  con- 
tinuous cables  (of  proper  capacity  to  take 
care  of  the  return  current),  which  will  be 
tapped  at  regular  intervals  into  the  cross  bonds 
and  rails. 

When  the  above  repairs  and  installations 


are  made  and  the  drop  in  the  return  system 
of  the  several  companies  reduced  to  a  maxi- 
mum of  12  volts,  there  will  be  less  stray  cur- 
rents to  drain  from  the  pipe  lines  near  the 
electric   feeding  stations. 

PIPE    CONNECTIONS    CLAMP    AND  CABLE. 

The  small  amount  of  current  which  will 
stray  to  the  water  pipe  lines  (after  the  sug- 
gested improvements  are  made)  can  be  drained 
from  the  mains  near  the  feeding  station  by 
means  of  cables  connected  to  iron  pipe  clamps, 
similar  to  that  shown  in  Fig.  1,  without  dam- 
aging the  pipe  in  any  way.  This  ground 
return  pipe  clamp  consists  of  an  iron  strap 
extending  about  olne-third  of  the  distance 
around  the  pipe.  This  clamp  is  tightened  by 
means  of  a  wrought  iron  bolt  which  connects 
into  lugs  at  the  end  of  the  clamp  and  ex- 
tends around  the  rest  of  the  pipe. 

The  clamp  has  a  large  slotted  groove  in 
its  face  next  to  the  pipe,  into  which  the 
strands  of  the  pipe  return  cable  are  spread 
after  being  drawn  through  a  hole  directly 
over  the  slot.  When  the  strands  are  properly 
spread  in  the  slot  and  the  clamp  is  drawn 
tight,  a  plastic  alloy  is  forced  into  the  groove 
through  a  set  screw  hole  in  the  top  side. 

By  inserting  the  set  screw  the  alloy  is 
distributed  so  as  to  give  a  very  low  resistance 
connection  between  cable  and  pipe.  The 
clamp  should  be  of  such  width  and  length 
as  to  obtain  a  large  enough  contact  area 
of  pipe  surface  so  that  the  current  density 
is  not  high  on  the  pipe  at  any  time.  The 
surface  of  the  pipe  at  the  connection  should 
be  well  cleaned  before  making  contact. 

DRAINAGE  CABLES. 

The  pipe  line  drainage  cables  should  be 
either  lead  sheathed  insulated  laid  in  ducts 
or  rubber  covered  braided  and  insulated  on 
poles.  Each  drainage  cable  circuit  should 
contain  a  single  pole,  single  throw  switch 
and  an  ammeter  so  that  the  condition  of  the 
different  drainage  connections  will  be  known 
which  will  help  to  check  and  regulate  the 
return  systems. 


DRAINAGE    AND    IRRIGATION  SECTION 


Swamp  Reclamation  Considered  as  an 
Interstate  Work  Under  Fed- 
eral Control.* 

In  the  case  of  naturally  well  drained  land 
nature  has  provided  suitable  water  outlets  at 
proper  grade.  In  the  case  of  the  swamp  she 
has  left  this  undone  and  the  whole  function 
of  man  in  reclaiming  swamp  lands  is  to  sup- 
ply that  which  nature  has  neglected.  In  per- 
forming this  task  man  must  be  governed  by 
precisely  the  same  laws  that  nature  followed 
with  respect  to  lands  that  receive  her  com- 
plete attention.  Look  at  any  well  drained 
river  basin — you  will  find  that  the  main 
stream  and  its  tributaries  are  harmoniously 
adjusted  to  each  other  with  respect  to  width, 
depth  and  slope.  That  portion  of  the  chan- 
nel in  the  lower  valley  has  a  capacity  suffi- 
cient to  safely  carry  off  the  water  that  may 
come  from  the  entire  drainage  area.  The 
small  creeks  high  up  on  the  divide  are  taken 
into  account  in  adjusting  that  capacity.  Where 
one  part  of  a  river  system  joins  another  part 
the  channrl  below  the  junction  of  the  two 
streams  is  of  the  right  size  to  carry  the  wa- 
ters of  both.  There  is  harmony  and  unity 
and  an  undevia'ting  fitness  of  all  things  in  the 
basin.  Supposing,  now,  it  should  occur  that 
the  uppc  r  pari  >.f  the  ha'  in  'lid  not  har 
motlizc  with  the  lower  part?  Supposing,  for 
example,  that  the  upper  part  were  well 
drained  and  the  lower  part  poorly  drained— 
what  would  occur  ?  A  proper  answer  to  this 
question  is  furnished  by  the  great  Mississippi 
Valley  itself.  Much  of  its  tipper  portion  is 
well  drained,  while  its  lower  part  is  a  flat 

•From  .in  iirlflrenn  hv  M.  O.  I,eUrlitnn,  Chief 
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delta  region.  The  result  is  a  great  overflowed 
and  swampy  country  from  Cape  Girardeau  to 
the  Gulf.  Look  at  the  Kankakee  basin  over 
in  Indiana,  just  being  awakened  after  the 
sleep  of  centuries.  Look  at  that  enormous 
wheat  area  in  the  valley  of  the  Red  Fiver 
of  the  North,  and  that  vast  rich  bottom  of 
the  Tombigbee  in  Mississippi  and  Alabama. 
These  are  the  very  conditions  that  we  are 
trying  to  correct  by  artificial  drainage.  Yet, 
in  many  of  our  drainage  schemes  we  are  en- 
deavoring to  perpetuate  the  very  procedure 
which  in  nature  resulted  in  swamp  conditions. 
In  numerous  places  we  are  draining  the  upper 
portions  of  swamps  without  providing  suit- 
able outlets  for  water  in  the  lower  portions. 
This  process  not  only  makes  the  drainage 
works  less  effectual  than  they  would  other- 
wise be,  but  it  also  accentuates  the  swamp 
conditions  in  the  lands  below. 

Artificial  drainage  creates  new  conditions. 
In  its  natural  state  a  swamp  gives  up  its 
water  slowly.  If  that  were  not  so,  the  land 
would  not  be  swamp  land.  The  rivers  draining 
that  swamp  are  accustomed  to  receive  the 
water  only  at  the  rate  at  which  the  swamp 
Kives  it  up,  therefore  those-  rivers  have 
through  long  ages  become  habituated  to  re- 
ceive water  at  that  rate  and  at  no  greater 
rate.  Therefore,  when  we  drain  wet  land, 
it  cannot  be  sufficient  to  dig  ditches  through 
a  great  area  and  discharge  the  water  into 
Btreatni  that  are  not  adapted  to  that  in- 
creased rate  of  flow.  In  rational  drainage 
it  is  necessary  lo  consider  the  whole  basin — 
iIm  lull  land  as  well  as  the  low  land,  and 
the  drainage  system  must  be  fashioned  with 
dllC  regard  for  every  part  Whether  the 
swamp  be  one  mile  or  one  thousand  miles 
long,  it  must,  if  included  within  a  single  river 
I'm,  eventually  be  reclaimed  as  a  unit.  Of 


course,  this  does  not  apply  to  coastal  marshes 
like  those  of  Louisiana,  where  the  logical 
process  is  to  dike  off  lands  and  to  pump  the 
surplus  water  into  canals  that  discharge  di- 
rectly into  the  ocean.  It  applies,  however, 
to  by  far  the  greater  area  of  our  swamps, 
where  the  reclamation  must  be  accomplished 
by  gravity  drainage  into  natural  streams  al- 
ready established.  In  such  cases  those  nat- 
ural streams  must  be  enlarged  and  adjusted 
as  far  down  their  courses  as  is  necessary,  and 
even  at  times  to  their  ultimate  reaches. 

Drainage  is  a  big  affair,  to  be  planned  and 
executed  on  a  broad  basis  and  to  be  financed 
in  a  way  that  will  insure  success.  It  is  just 
as  absurd,  just  as  foolish,  to  try  to  divide 
a  great  swamp  up  into  unrelated  districts  as 
it  would  be  to  divide  a  great  trunk  railway 
system  into  a  collection  of  unrelated  county 
or  municipal  units.  Rut  up  to  the  present 
lime  our  drainage  work  has  largely  been 
on  this  basis  and  many  of  the  propositions 
for  future  development  are  conceived  with 
no  more  breadth  of  view.  There  is  only  one 
drainage  project  from  Cape  Girardeau  to  the 
Gulf;  only  one  in  the  valley  of  the  Red  River 
of  the  north;  one  in  the  Tombigbee  valley; 
one  ,m  the  Apalaehieola  ;  one  on  the  Kankakee 
of  Indiana;  and  one  on  the  Suwanee  of 
Florida.  1  know  that  good  men  say  that 
such  a  conception  is  too  large  and  imprac- 
ticable, but  I  am  persuaded  that  this  cannot 
be  true.  It  is  my  opinion  that  the  problems 
involved  in  the  drainage  of  all  the  swamp 
lands  in  the  United  States  combined  do  not 
encounter  the  real  difficulties  and  the  untried 
engineering  questions  that  are  comprised  in 
the  construction  of  the  Catskill  water  supply 
tunnel  of  New  York,  or  the  installation  of 
the  new  water  supply  of  t lit*  city  of  Los  An- 
geles.   Of  course  it  is  not  intended  to  imply 
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that  ever}-  drainage  scheme  must  at  the  out- 
set provide  for  the  immediate  reclamation 
of  every  part  of  a  swamp  area,  however  great. 
That  which  is  insisted  upon  without  any  res- 
ervation whatsoever  is,  that  no  drainage 
scheme  should  be  carried  forward  without  a 
study  of  the  entire  basin  within  which  lies 
the  part  immediately  to  be  drained,  and  that 
every  piece  of  work  done,  both  interior  and 
exterior,  must  be  fashioned  with  due  regard 
for  the  necessities  of  every  other  part  of  the 
basin.  While  it  may  be  necessary  or  ex- 
pedient in  certain  cases  to  drain  lands  by 
reclamation  in  small  progressive  units,  the 
tendency  should  ever  be  toward  the  larger 
and  more  comprehensive  work,  bearing  in 
mind  that  the  end  for  which  every  one  should 
strive  is  the  inclusion  of  all  swamp  lands 
within  any  river  basin. 

In  the  light  of  the  foregoing  conception 
of  drainage  let  us  look  at  some  of  our 
swamps.  Beginning  with  the  most  famous, 
the  Dismal  Swamp,  we  find  that  it  occupies 
parts  of  Virginia  and  North  Carolina.  A 
little  farther  south  there  are  those  areas 
lying  on  both  sides  of  the  North  and  South 
Carolina  state  lines.  The  northern  part  nat- 
urally drains  to  the  southern  part.  The  Sa- 
vannah River  on  the  northern  border,  and 
the  Apalachicola  on  the  southwestern  border 
of  Georgia,  have  great  swamp  and  over-flow 
areas  in  South  Carolina,  Alabama  and  Florida. 
In  southern  Georgia,  too,  there  are  the  Oke- 
finokee  swamps  which,  if  drained,  must  have 
their  outlets  across  the  state  of  Florida.  The 
Tombigbee  valley  in  Mississippi  lies  above 
the  same  valley  in  Alabama.  The  Pearl  River 
bottoms  occupy  parts  of  Mississippi  and 
Louisiana.  The  St.  Francis  basin  lies  in 
Missouri  and  Arkansas ;  while  the  swamp 
areas  of  the  Red  River  of  the  north  occupy 
Minnesota  and  North  Dakota.  Instances  like 
this  could  be  multiplied  greatly.  Wherever 
we  look  we  find  swamp  conditions  that  cover 
land  in  two  or  more  contiguous  states.  In 
other  words,  the  greater  part  of  our  swamp 
drainage  problems  are  interstate. 

The  drainage  necessities  in  the  St.  Francis 
basin,  for  example,  are  not  altered  in  the 
slightest  degree  by  the  fact  that  the  people 
have  thrown  the  Arkansas-Missouri  boundary 
across  this  basin.  Yet,  on  the  two  sides  of 
that  boundary  line  there  are  separate  jurisdic- 
tions, different  laws  and  processes,  and  there 
is  not  even  a  remote  probability  that  under 
present  conditions  there  can  be  any  unity  of 
action  on  the  two  sides  to  comply  with  the 
unalterable  nature  requirements.  Missourians, 
with  commendable  enterprise,  have  drained 
large  areas  of  their  land.  The  people  of 
Arkansas  must  tax  themselves  to  take  care 
of  that  surplus  water.  When  they  reclaim 
their  portion  of  the  St.  Francis  basin,  a  part 
of  their  cost  will  be  for  the  proper  disposal 
of  the  water  which  the  people  of  Missouri 
have  thrown  down  upon  them.  Is  it  not 
clear  that  the  logical  and  the  just  way  to 
have  handled  the  St.  Francis  problem  would 
have  been  to  drain  that  basin  as  a  unit,  each 
owner,  without  respect  to  local  jurisdiction? 

How  can  the  matter  be  adjusted  under  two 
separate  jurisdictions?  Some  one  may  say 
that  the  states  can  unite  for  the  common  pur- 
pose and  to  carry  out  the  work  under  mutual 
agreement.  Possibly  this  may  be  done;  but 
we  have  yet  to  see  a  successful  example  of 
it.  There  are  many  who  believe,  as  a  result 
of  observation  of  interstate  matters,  that  the 
logical  and  wise  way  and  the  only  surely 
successful  one  is  the  intervention  of  a  com- 
mon authority.  And  what  is  the  established 
common  authority  as  between  states  in  this 
country?    It  is  the  Federal  Government. 


Some  Records  of  Irrigation  Progress 
by  the  Works  of  the  U.  S.  Recla- 
mation Service.* 

A  brief  summation  of  the  activities  of  the 
bureau  shows  the  magnitude  of  the  work  ac- 
complished. These  data  are  assembled  to 
October  31,  1911.    Construction  is  going  on 
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or  has  been  completed  on  29  projects,  in- 
volving an  expenditure  of  $65,470,000.  In  the 
eight  years  of  actual  work  the  service  has 
dug  7,000  miles  of  canals,  many  of  which 
carry  whole  rivers.  The  tunnels  excavated 
have  a  length  of  more  than  19  miles.  The 
excavations  of  rock  and  earth  amount  to 
the  enormous  total  of  77,200,000  cu.  yds.  As 
much  of  its  work  is  located  in  regions  here- 
tofore almost  inaccessible,  it  has  been  neces- 
sary to  build  and  maintain  570  miles  of  wagon 
roads  and  1,700  miles  of  telephones.  The 
service  has  in  operation  275  miles  of  trans- 
mission lines,  and  is  furnishing  its  surplus 
power  and  light  to  several  cities  and  towns. 
It  has  completed  three  of  the  greatest  irriga- 
tion dams  in  the  world,  and  the  storage  ca- 
pacity of  its  reservoirs,  several  of  which  are 
now  full,  is  10,000.000  acre-feet.  In  its  con- 
struction work  the  bureau  has  purchased 
905,827  bbls.  of  cement,  and  its  own  mill 
manufactured  340,000  bbls.,  effecting  a  net 
saving  of  $600,000  by  so  doing.  Water  is 
now  available  for  1,086,000  acres  of  land, 
upon  which  approximately  14,000  famines  are 
residing  in  their  own  homes. 

For  the  next  few  years  the  activities  of  the 
bureau  will  be  directed  to  rounding  out  the 
plans  for  completing  the  projects  already 
taken  up.  Among  the  spectacular  works 
which  will  engage  the  attention  of  the  engi- 
neers are  the  construction  of  two  enormous 
dams,  each  of  which  is  comparable  with  the 
great  Roosevelt  dam,  and  each  of  which  in 
certain  features  exceed  the  latter. 

In  New  Mexico  the  work  of  erecting  a 
huge  masonry  dam  across  the  Rio  Grande 
will  require  at  least  five  years  of  active  labor 
and  a  large  force  of  men.  This  structure  in 
some  respects  is  one  of  the  remarkable  stor- 
age works  of  the  century.  It  is  located  in 
a  canyon  of  the  stream  and  in  its  cubical  con- 
tents, 410,000  cu.  yds.,  it  exceeds  that  of  the 
Arizona  dam.  Its  height  is  265  ft.,  and  on 
top  it  will  be  1,400  ft.  long.  At  the  base  it 
will  have  a  thickness  of  180  ft.,  tapering  up 
to  20  ft.  at  the  top.  It  is  interesting  chiefly 
from  the  fact  that  it  will  create  the  largest 
artificial  lake  in  the  world,  a  lake  40  miles 
long,  from  1  to  5  miles  wide,  and  containing 
2,538,000  acre-feet  of  water.  It  will  cost 
more  than  $6,000,000,  but  it  will  insure  the 
future  development  of  100  miles  of  valley, 
comprising  180,000  acres  of  extremely  fertile 
and  productive  land. 

The  Arrowrock  dam  in  Idaho,  upon  which 
construction  has  begun,  stands  in  a  class  by 
itself  among  the  engineering  works  of  the 
world.  In  its  greatest  height,  351  ft.,  it  ranks 
all  others.  Its  cubical  contents  will  be  500,000 
cu.  yds. 

The  Present  Stage  of  Irrigation  De- 
velopment and  a  Forecast  of 
the  Future.* 

GOVERNMENT  IRRIGATION. 

Two  branches  of  the  United  States  Govern- 
ment have  to  do  with  irrigation.  The  Recla- 
mation Service  operates  under  the  Depart- 
ment of  the  Interior  in  accordance  with  the 
provisoins  of  the  Reclamation  Law  of  1902. 
Under  that  law  this  service  provides  water 
supplies  for  government  lands  and  has  a  fund 
at  its  disposal  derived  from  the  sale  of  the 
greater  part  of  the  public  land  in  the  west. 
This  fund  is  employed  in  the  building  of 
canals  and  structures  for  certain  well  defined 
tracts  of  land.  It,  therefore,  expends  large 
sums  on  comparatively  small  areas. 

Our  office,  on  the  other  hand,  operates 
under  the  Department  of  Agriculture  and  re- 
ceives annual  appropriations  from  Congress 
for  irrigation  investigations.  We  cover  a 
very  wide  territory  with  a  very  limited  amount 
of  money.  Our  organization  not  only  ex- 
tends over  the  whole  arid  and  semi-arid 
belts  where  we  carry  on  investigations  helpful 
to  the  individual  irrigators  of  those  entire 
sections,  but  we  are  also  making  a  study  of 
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rice  irrigation  in  the  Gulf  states  as  well  as 
supplemental  irrigation  in  the  humid  region. 

The  statements  that  I  shall  make  in  at- 
tempting to  outline  the  present  stage  of  de- 
velopment in  irrigation  are  derived  chiefly 
from  our  state  agents  and  from  the  published 
reports  of  the  Bureau  of  the  Census,  with 
which  our  branch  has  been  co-operating  for 
18  months  past.  They  shall  also  be  confined 
to  the  arid  region,  since  Mr.  Williams  of  our 
office  is  to  follow  me  in  presenting  irrigation 
conditions  in  the  humid  region. 

Importance  of  Irrigation  to  Western  States. 
— Those  of  you  who  have  watched  the  rise 
and  progress  of  the  commonwealths  through- 
out the  Rocky  Mountain  and  Pacific  Coast 
regions,  must  have  observed  how  large  a 
part  irrigated  products  now  bear  to  the  total 
revenue.  Unlike  mining,  which  has  unearthed 
countless  millions  by  the  toil  of  the  many,  but 
has  allowed  nearly  all  of  this  vast  wealth 
to  pass  into  the  hands  of  the  few,  leaving  the 
original  toiler  stranded  and  helpless;  irriga- 
tion builds  up  enduring  commonwealths,  by 
establishing  homes  on  the  land  and  by  foster- 
ing a  high  order  of  citizenship,  good  institu- 
tions and  a  staple  government. 

Irrigated  agriculture  lies  at  the  foundation 
of  much  of  the  material  prosperity  of  the 
west.  Through  the  agency  of  water  wisely 
used,  deserts  are  converted  into  productive 
fields  and  orchards  and  flocks  and  herds  and 
prosperous  communities  take  the  place  of  wild 
animals  and  an  uncivilized  race.  It  also  fur- 
nishes food  and  clothing  for  the  dwellers  in 
cities,  raw  material  for  the  manufacturer  and 
traffic  for  the  transportation  company.  If 
it  were  possible  to  remove  from  the  arid  re- 
gion the  comparatively  small  area  which  has 
been  rendered  highly  productive  by  means  of 
irrigation,  it  would  go  far  to  undo  the  labor 
of  half  a  century  in  building  up  the  western 
half  of  the  Union. 

The  Population  of  the  West. — The  census 
for  1910  gives  the  population  of  the  17  states 
and  territories  lying  west  of  the  Missouri 
River  at  nearly  16,500,000.  This  is  an  in- 
crease of  42  per  cent  in  ten  years.  In  the 
same  time  the  rate  of  increase  throughout 
the  remaining  31  states  was  only  17  per  cent. 
I  often  look  upon  the  trend  of  population 
from  east  to  west  in  this  country  as  bearing 
some  resemblance  to  the  passage  of  raw  ma- 
terial through  a  mill.  The  raw  material  is 
dumped  into  the  hoppers  of  the  immigrant- 
seeking  states  of  New  York  and  Pennsylvania 
and  the_  finished  product  emerges  on  the  Pa- 
cific Coast  and  the  slopes  of  the  Rockies. 
This  is  indeed  fortunate  for  the  west,  for 
if  there  is  any  place  where  the  quality  of 
the  man  counts  it  is  on  an  irrigated  tract. 

So  rapid  an  increase  in  western  population 
should  not  be  attributed  solely  to  the  irriga- 
tion of  desert  lands.  Of  late  the  dry  farming 
districts  have  attracted  thousands  of  settlers, 
more  manufactories  have  been  established, 
more  railway  lines  built  and  ever-increasing 
numbers  are  seeking  homes  in  towns  and 
cities. 

Money  Invested  in  Irrigation  Works. — The 
progress  of  irrigation  development  may  also 
be  measured  by  the  amount  of  money  invested 
in  irrigation  works.  The  census  figures  for 
1910  place  this  amount  at  nearly  $308,000,000.  ^ 
Dividing  this  sum  by  the  total  acreage  irri- 
gated gives  $22  as  the  average  price  per  acre 
of  irrigation  works,  sucn  as  reservoirs  '  and 
main  canals.  This,  however,  does  not  include 
the  expenses  incurred  by  the  farmer  in  in- 
stalling head  ditches  and  laterals  and  prepar- 
ing his  land  for  irrigation.  These  expendi- 
tures would  easily  average  another  $20  per 
acre,  raising  the  total  to  something  over  $40 
per  acre  and  giving  us  a  grand  total  of  ap- 
proximately $600,000,000  of  capital  invested. 

Large  as  this  sum  may  appear  it  is  yet 
small  when  compared  with  the  wealth  created 
by  the  water  which  such  works  have  pro- 
vided. If  one  reckons  the  cost  of  irrigation 
works  in  millions,  he  should  use  billions  as 
a  unit  to  reckon  the  values  created  by  the 
water  which  they  furnish.  A  relatively  small 
amount  of  capital  is  invested  in  the  pumping 
plants  and  canals  of  the  Santa  Ana  Valley 
in  California,  but  the  purchase  of  the  citrus 
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orchards  and  other  improvements  which  this 
pumped  water  has  created  would  entail  an 
immense  outlay.  The  irrigated  lands  of  few 
localities  possess  such  high  values,  but  the 
comparison  is  true  for  all  irrigated  districts. 

Agencies  in  Irrigation  Development. — It  is 
of  interest  to  note  through  what  agencies 
this  vast  wealth  has  been  created.  What 
has  the  individual  irrigator  done  and  what 
forms  of  organized  effort  have  been  instru- 
mental in  helping  him  to  accomplish  so  great 
an  undertaking? 

Several  distinct  forces  have  contributed  to 
this  result.  In  the  first  place  we  have  the 
individual  irrigator  who  has  either  built  a 
ditch  himself  or  called  in  one  or  two  neigh- 
bors to  help  him.  Out  of  a  total  of  nearly 
14,000,000  acres  of  irrigated  land  in  this  coun- 
try, we  must  credit  this  class  with  45%  per 
cent  (over  6,000,000  acres).  Next  come  co- 
operative companies  without  formal  organiza- 
tion, which  are  really  merely  larger  groups 
of  farmers  acting  together  to  build  the  neces- 
sary structures.  This  class  covers  another 
33.8  per  cent  (over  4,500,000  acres).  Then 
comes  the  commercial  enterprises  of  one  sort 
or  another  which  have  launched  into  the  busi- 
ness of  furnishing  a  water  supply  and  selling 
it  to  the  irrigator.  This  class  covers  10% 
per  cent  (roughly  1,500,000  acres).  Irrigation 
districts,  a  sort  of  quasi-municipal  corpora- 
tion, come  next  with  3.9  per  cent  (approxi- 
mately 500,000  acres).  The  Reclamation 
Service  is  next  in  line  with  2.9  per  cent  (less 
than  400,000  acres).  Companies  operating 
under  the  Carey  Act  come  next  with  2.1  per 
cent  (something  under  300,000  acres).  Under 
this  act  the  National  Government  grants  to 
each  of  the  arid  states  not  exceeding  1,000,000 
acres  of  desert  land,  with  the  proviso  that 
the  state  shall  obligate  itself  to  reclaim  the 
same  and  cause  it  to  be  occupied  by  actual 
settlers  in  small  tracts.  The  states  which 
accept  the  act  in  turn  enter  into  contracts 
with  corporations  which  construct  the  works 
and  sell  water  rights  to  the  settler.  Lastly 
comes  the  U.  S.  Indian  Service  with  1.3  per 
cent.  The  figures  given  in  detail  are  as  fol- 
lows : 

Per 

Acres.  cent. 

Individual  and  partnership  enter- 


prises                                             6,258,401  45.5 

Co-operative  enterprises                  4,646,039  33.8 

Commercial  enterprises                    1,444,806  10.6 

Irrigation  districts                             533,142  3.9 

U.  S.  Reclamation  Service                395,646  2.9 

Carey  Act  enterprises                       288,553  2.1 

U.  S.  Indian  Service                        172,912  1.2 

Total   13,739,679  100. 


Lands  Irrigated  and  Farms  Established. — 
I  have  but  time  to  touch  briefly  upon  the 
geographic  distribution  of  irrigation  and  the 
sections  where  it  is  making  greatest  headway. 
California,  and  her  great  rival  of  the  Rocky 
Mountain  region,  Colorado,  are  still  well  in 
the  lead  as  regards  irrigation,  but  the  prog- 
ress of  neither  during  the  past  decade  has 
been  so  rapid  as  that  of  Texas,  Washington, 
Idaho 'and  New  Mexico.  The  Lone  Star 
State  is  in  a  class  by  herself  in  this  respect. 


Excluding  the  area  given  to  rice  culture, 
Texas  has  gained  300  per  cent  in  irrigated 
area  in  the  decade  mentioned.  Washington, 
Idaho,  North  Dakota  and  New  Mexico  have 
each  more  than  doubled  in  the  same  time. 
Oklahoma  stands  at  96,  Wyoming  86,  Mon- 
tana and  Oregon  77.  Colorado's  increase  was 
73  per  cent  and  California  66  per  cent. 

As  water  is  provided  for  dry  land,  more 
farms  are  carved  out  of  the  desert,  the  in- 
crease in  the  number  of  farms  keeping  pace 
with  the  construction  of  new  works  on  the 
one  hand  and  with  the  establishment  of  homes 
on  the  other.  It  is  surprising  that  more  than 
one-fourth  of  all  of  the  irrigated  farms  that 
have  been  established  in  the  17  western  states 
and  territories  between  1899  and  1909  has 
been  in  California.  Rapid  progress  has  also 
been  made  by  Texas,  Washington,  Idaho, 
Wyoming,  Colorado,  New  Mexico  and  Ore- 
gon, in  the  order  named.  While  the  states 
of  Oklahoma,  Kansas,  Nebraska  and  the  Da- 
kotas  have  greatly  increased  their  areas  under 
irrigation,  the  number  of  their  irrigated  farms 
has  not  increased  in  this  past  decade. 

Improvement  in  Irrigation  Practice. — The 
past  decade  has  also  witnessed  a  marked  im- 
provement in  irrigation  practice.  Lumber, 
which  was  once  so  generally  used,  is  rapidly 
being  replaced  by  concrete  and  steel,  resulting 
in  better,  safer  and  more  permanent  struc- 
tures. Greater  efforts  are  put  forth  to  pre- 
vent unnecessary  waste  in  transmission  of 
water  by  lining  canals.  The  surfaces  of  fields 
are  being  better  prepared  to  receive  water 
and  more  care  and  skill  are  being  exercised 
in  laying  out  farm  systems. 

Among  the  irrigators  of  western  America 
are  to  be  found  nearly  all  classes  and  national- 
ities. Each  settler  from  another  state  or 
from  a  foreign  country  introduces  on  his  farm 
some  custom  or  practice  common  to  his  old 
environment.  In  this  way  we  are  gathering 
from  every  corner  of  the  globe  ideas  about 
irrigation.  These  are  being  tested  out  under 
favorable  climatic  and  soil  conditions  by  an 
intelligent  people  working  under  free  institu- 
tions. The  result  is  a  foundation  so  deep  and 
broad  that  foreign  scientists  and  engineers 
are  visiting  America  in  ever-increasing  num- 
bers to  learn  about  this  new  practice  in 
American  irrigation. 

A  Forecast  of  the  Future. — I  have  touched 
upon  a  few  of  the  achievements  of  the  past, 
but  what  of  the  future?  The  west  is  now 
undergoing  a  temporary  set-back,  but  a  slack- 
ening of  the  too  ra.pid  pace  of  recent  years 
may  prove  beneficial  in  the  end.  The  rate  of 
progress,  as  I  shall  attempt  to  show,  has  not 
been  uniform  in  all  directions  and  it  may  be 
well  to  halt  the  vanguard  until  the  stragglers 
in  the  rear  catch  up  with  the  procession.  It 
is  a  fact  that  the  building  of  irrigation  works 
is  far  in  the  front  and  the  settlement  of  irri- 
gatable  lands  is  far  in  the  rear.  There  are 
today  five  or  six  million  acres  supplied  with 
water,  but  un irrigated  for  lack  of  settlers. 
In  addition  to  these  areas  that  await  settle- 
ment,  there  are   fully   ten   million   acres  in- 


cluded in  partially  completed  projects,  the 
managers  of  which  are  anxiously  looking  for- 
ward to  the  time  when  the  water  will  be 
in  the  canals  and  the  settlers  on  the  land. 
We  naturally  compare  this  total  acreage, 
which  is  to  be  opened  to  settlement  in  the 
next  seven  or  eight  years,  to  the  fate  of  set- 
tlement of  the  past  decade.  In  ten  years 
of  good  times  we  have  added  to  the  irrigated 
area  of  the  west  but  6,200,000  acres.  In  other 
words,  in  order  to  bring  settlers  to  the  15,- 
000,000  acres  of  lands  which  are  ready  or 
will  be  ready  to  be  served  by  irrigation  canals 
in  the  next  seven  or  eight  years,  we  will  have 
to  procure  settlers  about  three  times  as  fast 
as  we  have  secured  them  in  the  past  decade. 

Now,  no  transportation  company  would  be 
foolish  enough  to  construct  a  railroad  and 
make  no  provision  for  its  operation  and 
maintenance.  Is  it,  therefore,  wise  for  irriga- 
tion enterprises  to  provide  water  supplies  for 
lands  which  cannot  soon  be  cultivated  and 
irrigated.  Four  years  ago,  when  this  Con- 
gress met  in  Sacramento,  California,  and 
still  again  at  its  sessions  in  Spokane,  Wash- 
ington, and  Pueblo,  Colorado,  1  tried  to  point 
out  the  large  areas  of  land  that  were  unre- 
claimed because  there  was  no  one  to  plant 
the  seed  and  moisten  the  soil.  I  then  urged, 
as  I  do  now,  that  more  consideration  be  given 
to  those  features  of  irrigation  which  directly 
concern  the  irrigator.  It  is  now  our  duty  to 
teach  the  man  already  on  the  land  how  to 
get  higher  returns  from  the  areas  already 
open  to  settlement.  Throwing  open  new 
areas  will  not  solve  the  problem.  We  must 
demonstrate  increased  returns  from  more  ex- 
tensive cultivation,  better  methods  of  apply- 
ing water,  more  wisdom  in  planting  and  in 
harvesting. 

The  west  must  not  place  on  the  industrious 
settler  a  burden  greater  than  he  can  bear. 
Already  the  price  of  land  under  many  of  the 
irrigation  enterprises  is  more  than  he  can  pay 
for.  Raise  it  a  little  higher  and  he  will  stay 
at  home. 

The  value  placed  upon  the  farm  lands  of 
the  United  States  by  their  owners  has  in- 
creased 117  per  cent  in  ten  years,  but  the 
value  of  lands  in  eleven  of  the  far  western 
states  has  increased  in  the  same  time  203 
per  cent.  Only  a  little  more  inflation  is  needed 
in  some  irrigation  districts  to  burst  the  bub- 
ble created  by  land  boomers.  Then  the  rally- 
ing cry  will  be :  "Back  to  the  shop  and  the 
city." 

The  rapid  increase  in  the  value  of  irrigated 
land  applies  with  equal  force  to  the  value 
of  water.  Enterprises  which  charged  $20  an 
acre  for  a  water  right  a  dozen  years  ago 
have  been  followed  by  others  which  charge 
double  and  treble  this  amount.  There  is, 
however,  this  difference  between  the  two.  The 
value  of  water  is  not  fictitious.  Its  upward 
trend  in  price  has  been  due  to  the  fact  that 
the  supply  available  for  future  use  is  becom- 
ing every  year  less  and  less.  We  shall  prob- 
ably never  see  the  day  when  water  will  sell 
for  less  than  it  has  in  1911. 
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Method  and  Cost  of  Transferring  Three 
100-Pair  Telephone  Cables  from 
the  Original  to  a  Combination 
Line. 

Contributed  by  R.  B.  Frolsette,  Utah  Independ- 
ent Telephone  Co.,  Halt  Lake  City,  Utah. 

When  the  City  of  Salt  Lake  decided  to  pave 
and  Park  Ninth  East  St.  from  South  Temple 
St.  to  the  city  limits  at  Dowington  Ave.  notice 
was  served  on  the  telephone  company  to  re- 
move its  pole  lines  from  that  street.  This  or- 
der meant  removing  a  lead  of  35  ft.  poles 
carrying  three  I'Hi  pair  telephone  cables,  for  a 
di  i. in-  <    "f  approximately  three  miles. 

To  put  these  cables  under  ground,  meant  an 
expense  of  probably  $50,000,  when  taking  into 


consideration  the  new  cable  that  must  be  in- 
stalled before  the  aerial  cable  could  be  re- 
moved. An  estimate  was  also  made  for  feeding 
this  portion  of  the  city  by  installing  new  cables 
on  the  streets  east  and  west  of  Ninth  East  St. 
To  make  the  proper  distribution,  this  way 
would  require  the  building  of  under-ground 
conduit  on  Ninth  South  St.  and  with  the  addi- 
tional cables  that  would  have  had  to  been  in- 
stalled, feeding  the  district  in  this  way,  would 
have  cost  almost  as  much  as  building  under 
ground  conduit  on  Ninth  East  St. 

The  company  then  contracted  with  the 
street  railway  company,  who  had  to  hav 
poles  on  the  street  for  their  feeders  and  trol 
ley  wires,  to  use  their  lead  of  poles  mi  the 
east  side  of  Ninth  Si  This  contract  made  it 
necessary  for  the  telephone  company  to  build 
a  new  line  of  poles  from  South  Temple  St 


to  Third  South  St.,  the  beginning  of  the  street 
railway  company's  pole  line  on  the  Ninth 
East,  a  distance  of  three  city  blocks. 

From  South  Temple  St.  to  Ninth  South 
St.,  the  original  cable  lead  paralleled  the  new 
street  car  company's  lead,  about  15  ft.  to  the 
east.  From  Ninth  South  St.  to  Downington 
Ave.  the  original  had  was  approximately  3  ft 
to  the  east  of  the  car  company's  line. 

Two  of  the  cables  were  on  the  west  side  of 
the  poles  and  could  he  transferred,  but  the 
third  cable  would  have  had  to  he  lifted  over 
the  tups  of  the  poles;  so  it  was  decided  to 
string  a  new  cable  and  remove  this  third  cable. 

The  new  pole  line  was  built  from  South 
Temple  to  Third  South  St..  to  join  the  street 
ear  company's  line.  I  bis  consisted  of  35  ft 
poles  with  10  ft.  poles  at  the  street  crossings 

(able    angle   arms    were   then    placed  upon 
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the  car  company's  poles  and  one  messenger 
wire  of  7/16-in.  galvanized  wire  strand  was 
strung  from  Third  South  St.  to  Princeton 
Ave.,  the  end  of  the  third  cable. 

A  100-pair  cable  was  then  strung  and  taps 
cut  in  to  correspond  with  the  taps  on  the 
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Fig.  1 — Sketch  Showing  Portion  of  Tele- 
phone Cables  and  Feeders  on  Poles. 

third  cable,  which  was  to  be  removed.  The 
cable  that  was  used  here  had  been  removed 
from  other  parts  of  the  city  and  was  consid- 
ered only  at  junk  value,  and  as  the  same 
amount  was  to  be  removed  as  was  installed, 
no  charges  were  made  against  the  job  for 
cable.  Terminal  cans  were  also  exchanged, 
for  the  same  number  of  terminals  were  re- 
turned to  the  warehouse  as  were  taken  out. 
This  exchange  will  apply  to  all  material,  ex- 
cept that  which  is  listed  and  charged  in  the 
tabulation  of  costs. 

The  drops  were  then  changed,  after  the  half 
tap  loop  was  made,  and  the  transfer  of  cables 
was  made  with  the  working  telephones  out  of 
commission  for  only  about  five  minutes  dur- 
ing the  changing  of  the  drops.  The  work  of 
pulling  cables  and  messenger  had  to  be  very 
carefully  handled  and  was  probably  slower 
and  cost  more  than  similar  work  under  dif- 
ferent circumstances.  In  this  case  the  cable 
was  to  occupy  the  top  position  on  the  noles, 
while  underneath,  with  4  ft.  clearance,  were 
the  trolley  feeders  carrying  COO  volts,  the  trol- 
ley wire  supports  and  in  many  instances,  the 
lighting  circuits.  We  were  fortunate  to  com- 
plete the  job  without  any  "fireworks." 

The  third  cable  that  was  relieved  was  next 
removed  and  this  messenger  was  strung  on 
the  combination  line  to  Princeton  Ave.  and 


cable  No.  2.  In  transferring  this  cable,  slack 
had  to  be  cut  in  at  the  lateral  pole  to  reach 
from  the  old  to  the  new  line  and  the  cable 
was  half  tapped,  similar  to  the  first  cable. 

One  lineman  rode  the  messenger  of  the  ca- 
ble on  the  old  line  and  one  lineman,  the  new; 
then  as  soon  as  a  few  feet  of  cable  were  un- 
damped from  the  old  line,  it  was  pulled  over 
and  clamped  on  the  new  line.  This  method 
was  very  satisfactory  when  the  men  got  ac- 
customed to  working  together. 

The  poles  with  terminal  cans  on  the  old 
line  were  not  opposite  the  poles  on  the  new 
line,  so  new  taps  were  cut  in  at  the  new  poles, 
to  correspond  to  the  taps  on  the  old  and  the 
old  taps  were  tied  to  the  messenger  and  re- 
moved when  the  drops  were  changed  to  the 
new  cans. 

The  third  cable  was  transferred  in  a  simi- 
lar manner  and  the  last  remaining  messenger 
was  removed. 

The  following  tabulation  covers  the  cost  of 
the  work : 

16  35-ft.  poles  at  $4.55  each  $  72.80 

6  40-ft.  poles  at  $5.25  each..   31.50 

1  anchor,   complete    8.00 

16  35-ft.  poles  in  place   56.00 

6  40-ft.  poles  in  place   24.00 

76  angle  arms  in  place   22.80 

36,584  feet  7/16-in.  gal.  wire  messenger 

in  place    270.40 


Pipe    Dipping    Plant    and    Cost  of 
Dipping. 

Contributed  by  E.  C.  Willard. 

The  pipe  dipping  plant  of  the  Everett  Ry., 
Light  &  Water  Co.,  at  Everett,  Wash.,  al- 
though not  perfect  in  construction,  possesses 
some  points  worthy  of  mention. 

It  is  located  at  the  corner  of  California  and 
Lombard  streets  and  consists  simply  of  a  sheet 
iron  tank  made  of  No.  11  gage  metal  and 
measuring  about  27  ft.  long  by  1.5  ft.  wide  and 
3  ft.  deep.  The  bottom  of  this  tank  is  round 
as  shown  by  the  accompanying  sketch. 

Steam  is  generated  in  a  self-contained  water 
tube  boiler,  shown  at  a.  From  here  it  goes 
through  a  1%-in.  pipe  marked  D  to  the  tank, 
where  there  are  two  branches  leading  down 
into  the  tank,  which  connect  with  a  number 
of  1-in.  pipes  arranged  in  coils.  These  coils 
are  placed  so  that  the  pipes  run  lengthwise  of 
the  tank  and  are  shown  in  the  sketch  at  E. 

There  is  also  a  4-in.  pipe  which  is  outside 
the  tank  and  which,  after  going  the  full  length 
of  the  tank  joins  a  coil  and  enters  the  tank  at 
the  opposite  end,  being  connected  to  the  tank 
by  flanges.  There  is  a  pipe  connecting  the  4- 
in.  pipe  with  the  steam  pipe  and  also  a  1%-in. 
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f  '-4  Pipe 

Plans  of  Plant  for  Dipping   Pipe,  Everett 

36,000  feet  100  pair,  20  Ga.  cable  in  place  532.00 

8  25  pair  terminal  cans  in  place....  54.00 

33  10  pair  terminal  cans  in  place....  117.97 

23  straight  splices    77.51 

Transferring  cable  at  lateral  pole 

and  half-tapping  each  cable.  .  .  .  75.61 

180  drops  transferred    78.40 

9,728  feet  100  pair  cable  removed   204.56 

10,000  feet  messenger  wire  removed....  120.00 

120  35-ft.  poles  removed   340.00 

8  25  pair  terminal  cans  removed....  26.96 

35  10  pair  terminal  cans  removed....  78.75 

Supervision    300.0') 

Incidentals  and  general  expense..  200.00 

Total   $2,691.26 
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Fig.  2 — Details  of  Cable  Angle-arms. 


an  additional  piece  of  messenger  was  strung  to 
Tempest  Ave.,  the  end  of  the  next  cable  to  be 
transferred. 

Angle  arms  were  not  used  below  Princeton 
Ave.,  as  it  is  necessary  to  use  only  a 
"through  bolt"  with  a  messenger  clamp  on 
each  side  of  the  pole. 

The  second  messenger  was  then  ready  for 


No  detail  cost  was  kept  on  this  work,  as  it 
was  charged  to  re-construction  and  no  esti- 
mate was  made,  but  the  total  figures  are  from 
the  pay-rolls  of  the  men  employed  on  the 
work  and  the  itemized  costs  are  figured  from 
the  same.  The  noles  that  were  removed  were 
badly  decayed  and  no  salvage  value  was  olaced 
upon  them. 


Railway,  Light  &  Water  Co.,  Everett,  Wash. 


pipe  at  the  opposite  end  which  is  used  for  an 
exhaust. 

The  mixture  used  consists  of  1  bbl.  of  "L" 
and  "D"  Asphalt  and  10  gals,  of  carbolineum, 
which  is  placed  in  the  tank  and  heated  by  the 
steam  passing  through  the  coils.  Upon  being 
heated  sufficiently  to  flow,  it  runs  into  the  4-in. 
pipe  to  the  end  of  the  tank  where  it  receives 
additional  heat  from  a  fire  built  under  the  4-in. 
coils.  It  then  re-enters  the  tank  and  is  kept 
in  circulation  and  at  a  temperature  of  185°  F. 

The  pipe  which  is  to  be  dipped  is  placed  in 
the  tank,  and  allowed  to  remain  for  about  15 
minutes  when  it  is  taken  out  and  cooled.  The 
coating  is  usually  about  %  in.  thick  both  on 
the  inside  and  outside,  and  although  it  soon 
becomes  hard,  it  does  not  become  brittle. 

Pipe  which  has  been  coated  with  this  mixture, 
and  allowed  to  remain  in  the  ground  for  sev- 
eral years,  shows  no  signs  of  depreciation. 
Any  tubercles  which  have  become  attached  to 
the  outside  do  not  penetrate  beyond  the  coat- 
ing, while  the  inside  of  the  pipe  is  also  in  per- 
fect condition.  Most  of  the  pipe  used  is  a 
steel  pipe  (Matheson)  wiiich  is  manufactured 
by  the  National  Tube  Co.  of  Pittsburg.  Pa. 

Below  are  some  figures  on  the  cost  of  dip- 
ping 6-in.  and  8-in.  pipe,  for  which  I  am  in- 
debted to  Mr.  Carl  Clapp.  Superintendent  of 
the  Water  Department: 

COST  OF  DIPPING  6-IN.  AND  8-IN.  STEEL 
PIPE. 

Hauling  6.300  ft.  of  pipe  from  spur  to  plant: 

2  teams  at  $<>  per  day  $  12.00 

4  men  at  $2.25  per  day   9.00 

1  foreman  at  $2.70  per  day   2.70 

Total  hauling   $  23.70 

Dipping  6.300  ft.  of  iron  pipe: 

15  men  2  days  at  $2.25  $  67.50 

1  foreman  at  $2.70   5.40 

Cost  of  coating  material   57.80 

Fuel    5.00 

Total  dipping   $135.70 

Grand  total   $159.40 

Cost  per  foot  of  pipe   $0,025 
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No  interest  and  depreciation  are  charged  to 
this  plant. 


Detailed  Cost  of  Installation  of  Three 
Harrington  Automatic  Stokers. 

Contributed  by  C.  L.  Samson,  La  Salle,  111. 

The  stokers  installed  were  exactly  like  the 
one  described  in  Engineering  &  Contracting 
for  Aug.  16,  1911.  The  work  in  each  case  in- 
cluded erecting  stokers,  rebuilding  the  bridge 
wall  and  relining  the  furnace  from  the  bridge 
wall  to  the  front.  The  floor  of  the  old  fur- 
naces was  so  low  as  to  necessitate  cutting  out 
the  floor  and  excavating  a  pit;  the  floor  being 
concrete  and  the  excavation  being  rock  and  the 
work  being  done  with  sledge  and  wedges.  The 
cost  of  installing  the  first  stoker  as  itemized  in 
article  mentioned  above  was  $12.58.  The  same 
gang  put  in  the  remaining  three  stokers.  It 
will  be  noted  that  the  cost  gradually  decreased 
with  the  successive  installations.  The  follow- 
ing were  the  costs  of  labor  for  stokers  2,  3 
and  4 : 

SECOND  STOKER. 

Excavation,  82  hrs.  at  25  cts  

Tearing  out  old  fronts,  10  hrs.  at 

25  cts  

Forms  for  concrete,  iy2  hrs.  at  25 

cts  $  1.88 

Forms  for  concrete,  8  hrs.  at  30 

cts  

Centering  for  arches,  2V&  hrs.  at 

30  cts  

Centering  for  arches,  11V2  hrs.  at 

25  cts  

Concrete  work,  32%  hrs.  at  25  cts.. 
Unloading  stoker,   iV2  hrs.  at  25 

cts  

Unloading  sand,  2  hrs.  at  25  cts... 
Unloading   firebrick,   15%   hrs.  at 


2.40 
.75 


2.S8 


$  20.50 
2.50 

4.28 

3.63 

8.13 

1.13 
.50 


Brickwork,  119  hrs.  at  25  cts   29.75 

Brickwork,  36  hrs.  at  22  cts   7.92 

Erecting  iron  work,  44  hrs.  at  25 

cts   11.00 

Erecting  iron  work,  27  hrs.  at  30 

cts   8.10. 

Teaming   

Shafting,  12  hrs.  at  30  cts   3.60 

Shafting,  5%  hrs.  at  25  cts   1.38. 


Total  labor   

THIRD  STOKER. 

Excavation,  89  hrs.  at  25  cts  

Tearing  out  old  fronts,  10  hrs.  at 

25  cts  

Forms  for  concrete,  16  hrs.  at  30 

cts  $4. 

Forms  for  concrete,  2  hrs.  at  25 

cts  

Centering  for  arches,  7  hrs.  at  25 

cts  

Concrete  work,  20  hrs.  at  25  cts... 
Concrete  work.  4  hrs.  at  21  cts. . . . 
Unloading  stoker,   4V2   hrs.  at  25 

cts  

Unloading  sand,  2  his.  at  25  cts... 
Unloading  firebrick,   15%   hrs.  at 

25  cts  

Brickwork,  98  hrs.  at  25  cts  

Brickwork,  43  hrs.  at  21  cts   a 

Erecting  Iron  work,  77  hrs.  at  25 

cts.   19 

Erecting  Iron  work,  13  hrs.  at  21 

cts   2 

Shafting,  4  hrs.  at  30  cts  

Teaming   


50 


.00  ) 
.84} 


24. 


.60 
1.50 


Total  labor   

FOURTH  STOKER. 

Excavation,  101%  hrs.  at  25  cts  $25.38 

Excavation,  7  hrs.  at  21  cts   1.47 

Tearing  out  old  fronts,  12  hrs.  at 

25  cts  

Forms  for  concrete,  2  hrs.  at  oO 

cts  • 

Forms  for  concrete,  6  hrs.  at  2o 

cts  •  • 

Centering  for  arches,  5  hrs.  at  21 

cts  

Concrete  work,  26%  hrs.  at  25  cts. . 
Unloading  stoker,  4%   hrs.  at  25 

cts  

Unloading  sand,  2  hrs.  at  25  cts... 
Unloading   firebrick,   16%   hrH.  at 

25  ct»  

Brickwork,  98  hrs.  at  25  cts  

Brickwork,  32%  hrs.  at  21  cts  

Erecting  Iron  work,  1  hr.  at  30  cts. 
Brtotlng  Iron  work,  57  hrs.  at  25 

cts  

Shafting,  8  hrs.  at  30  els  

Khaftlng,  3  hrs.  at  25  cts  

TeamlriK   

I 'In  I  form  lor  fish  pit,  .'!  hrs.  at  -'■> 


3.92 
37.67 

19.10 
2.50 
4.9S 
.$108.84 

%  22.25 
2.50 

5.30 

1.75 

5.84 

1.13 
.50 

3.92 

33.53 

'  21.98 

1.20 
2.50 

.$102.40 

%  26.85 
3.00 

2.10 


dug  up  hollar  room,  5  hrs.  at 


Total   *  87.21 


1.05 

6.62 

1.13 

.50 

3.92 

M..-.0 

6.84 

21.34 

.30 

14,56 

14.25  , 

.90' 

.75 

1 ,88 

2.60 

.75 

1.25 

.»  87.21 

PERSONALS. 

Mr.  John  R.  Stewart  has  been  appointed  City- 
Engineer  of  Provo,  Utah. 

Mr.  Geo.  W.  Norris  has  been  appointed  Di- 
rector of  Docks  and  Ferrys  of  Philadelphia. 

Mr.  J.  P.  Masterson  has  been  appointed  Su- 
perintendent of  Streets  of  Cleveland,  Ohio. 

Mr.  Robert  Hoffman  has  been  reappointed 
Chief  Engineer  of  the  Department  of  Public 
Service  of  Cleveland,  Ohio. 

Mr.  Benj.  Douglas,  Consulting  Engineer  of 
Detroit,  Mich.,  was  instantly  killed  by  falling 
from  a  high  bridge  near  Capoere,  Brazil. 

Mr.  R.  W.  Leonard  of  St.  Catherines,  Ont,  has 
been  appointed  Chairman  of  the  National  Trans- 
continental Railway  Commission  of  Canada. 

Mr.  C.  F.  Schulz,  who  has  been  in  the  service 
of  the  water  department  of  Cleveland,  Ohio, 
since  1881  has  been  named  as  Superintendent. 

Mr.  Henry  S.  Elliott  has  been  appointed  Di- 
vision Engineer  of  the  Erie  Railway  Company, 
which  appointment  went  into  effect  on  the  24th 
of  November. 

Mr.  August  C.  Christhilf,  Engineer  for  the 
commissioners  for  opening  streets  for  the  City 
of  Baltimore,  has  resigned  after  serving  for  the 
past  five  years  in  that  capacity. 

Capt.  Richard  C.  Moore,  Corps  of  U.  S.  A. 
Engineers,  has  been  detailed  to  Chattanooga, 
Tenn.  Capt.  Moore  has  been  serving  on  the 
construction  of  dam  No.  9,  Ohio  River. 

Mr.  James  C.  Manley  has  been  appointed  En- 
gineer in  charge  of  the  New  Green  River  Water 
Supply  for  the  city  of  Tacoma,  Wash.  Mr.  Man- 
ley  was  formerly  City  Engineer  of  that  city. 

Mr.  G.  P.  Hillsman  has  been  appointed  Dis- 
trict Manager  for  the  Koehring  Machine  Co.  and 
is  now  established  at  857  Peoples  Gas  Bldg.,  Chi- 
cago. Mr.  Hillsman's  district  will  cover  Illinois, 
Iowa  and  Indiana. 

Prof.  D.  W.  Osborn  of  the  Geological  Survey 
of  the  University  of  Oklahoma  has  been  ap- 
pointed Director  of  the  Oklahoma  Geological 
Survey  to  succeed  Mr.  Chas.  M.  Gould,  who  has 
resigned  to  enter  private  work. 

Mr.  Raymond  C.  Benner  of  the  Department  of 
Chemistry  of  the  University  of  Arizona  has  be- 
come associated  with  Prof.  R.  K.  Duncan  of  the 
University  of  Pittsburgh,  at  which  place  he  wili 
make  a  study  of  the  smoke  problem. 

Mr.  Roy  Antibus  has  been  appointed  Engineer 
in  charge  of  the  construction  of  the  Northern 
Ohio  Power  Company's  plant  and  combination 
steam  power  and  hydroelectric  plant  on  the 
Cuyahoga  River  near  Akron,  Ohio. 

Mr.  B.  G.  Klodt,  Designing  and  Construction 
Engineer,  has  opened  an  office  in  the  Gunter 
Bldg.,  San  Antonio,  Texas.  Mr.  Klodt  has  been 
Superintendent  of  Construction  in  the  United 
States,  Mexico  and  Central  America. 

Mr.  Jean  Bart  Balcom,  who  for  some  years 
has  been  a  Consulting  Engineer  in  Chicago,  has 
recently  been  selected  as  Executive  Engineer  for 
the  Alvord  Valley  Irrigation  Co.  He  will  main- 
tain offices  at  HiOS  Title  &  Trust  Bldg.,  Chicago, 
111. 

Mr.  Morris  L.  Cook,  Consulting  Engineer  and 
Efficiency  Expert  of  Philadelphia,  has  been  ap- 
pointed by  Mayor  Blanckenburg  to  the  office  of 
Director  of  Public  Works  of  Philadelphia.  Mr. 
Cook  has  been  associated  with  Mr.  F.  W.  Taylor 
in  efficiency  engineering  work.  He  is  also  a 
lecturer  on  business  administration  at  Harvard 
University  and  at  Dartmouth  College. 

Messrs.  W.  J.  Barney,  C.  W.  Stamford  and  E. 
P.  Goodrich,  Engineers  in  connection  with  the 
Department  of  Docks  and  Ferrys  of  the  City  of 
New  York,  have  been  appointed  a  board  of  con- 
sulting engineers  to  report  on  plans  for  the  im- 
provement of  the  port  of  Portland,  Ohio.  An 
issue  of  bonds  amounting  to  $2,500,000  for  the 
initial  steps  of  the  improvement  of  the  port 
has  been  authorized. 


Over  70  per  cent  of  the  concrete  work  for 
the  Panama  Porks  is  in  place.  During  the 
ireeh  of  Nov.  Ith,  26,617  cu.  yds.  were  placed. 
There  remaini  1,1247,185  on,  yds.  to  be  placed. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  -that  you 
saw  the  catalog  mentioned  in  Engineering  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Little  Giant  Rock  Drills.  Paper,  fix!)  Ins.,  18 
pp.  Ingersoll- Rand  Co.,  11  I '.road  way,  New  York 
City. 

Korm  No.  4003  shows  Hie  Little  Giant  rook 
drills   In   section   rind   gives   views   of  machines 

at  work  on  the  Pane  anal.  Tables  showing 

sizes  and  principal  dimensions  are  given. 

Cost  of  Power.  Paper.  fis'.l  Ins,  Ill'  pp.  1'ehl- 
Iflg  Instrument  Co..  Passaic,  N.  .1. 

Hullelln  No.  100  ocintalns  a  thorough  discus- 
sion of  the  modern  Poller  roon  nomy,  how 

raw  materials  combine  in  form  hot  ^ases,  losses 
ami  wastes,  Complete  Illustrations  and  descrip- 
tions of  the  IMromeler  and  Its  application  an. I 
methods  of  Installation  ate  given.  The  company 
lias  also  Issued  fi\9  Inch  folders  on  the  following 
suhjeeti! 


Draft  Recording  Gage,  Pressure  and  Vacuum 
Recording  Gage.  Differential  Pressure  Recorder 
and  Low  Pressure  Recorder. 

Pacific  Tanks.— Paper,  3%x6  ins.,  6  pp.  Pa- 
cific Tank  Co.,  318  Market  St.,  San  Francisco, 
Calif. 

Ten  reasons  why  you  should  use  Pacific  tanks 
are  given  in  this  little  folder,  which  also  gives 
illustrations. 

Reliance  Hoisting  Engines — Paper,  3%x8  ins., 
4  pp.  Reliance  Machine  &  Tool  Works  St. 
Louis,  Mo. 

This  mailing  card  illustrates  hoisting  engines 
and  gives  information  as  to  the  stock  of  ma- 
chinery for  construction  purposes  which  is  car- 
ried by  this  company. 

Koehring  Mixers.— Paper,  ■iy2x61/4,  ins.,  12  pp. 
Koehring  Machine  Co.,  Milwaukee.  Wis. 

This  catalog  shows  illustrations  and  gives 
descriptions  of  the  Koehring  mixer  with  ele- 
vating charging  bucket  and  also  with  fixed  hop- 
per bin.  The  catalog  also  contains  detailed  il- 
lustrations of  the  operating  machinery  and  a 
table  of  sizes,  capacities  and  types  of  Koehring 
mixers. 

Asbestos  Shingles.— Paper,  3%x6  ins.,  24  pp. 
The  H.  W.  Johns-Manville  Co.,  100  William  St., 
New  York  City. 

In  this  booklet  is  presented  a  general  de- 
scription of  J-M  Transite  Asbestos  Shingles  and 
their  advantages  for  buildings  on  which  this 
character  of  roofing  is  applicable.  Illustrations 
of  roofs  where  the  shingles  are  used  are  given; 
also  diagrams  showing  standard  sizes  and 
shapes.  Specifications  for  applying  are  also  in- 
cluded. 

Refrigerating  Machinery.— Paper,  6x9  ins.,  16 
pp.  H.  W.  Johns-Manville  Co.,  100  William  St., 
New  York  City. 

Catalog  No.  50  illustrates  and  describes  the 
Audiffern  Refrigerating  Machine  for  domestic 
uses. 

Ceresit.— Paper,  6%x9  ins.  Ceresit  Water 
Proofing  Co.,  446  Commercial  National  Bank 
Bldg.,  Chicago,  III. 

The  new  catalog  issued  by  the  Ceresit  Com- 
pany contains  numerous  illustrations  of  build- 
ings and  other  structures  which  have  been 
waterproofed  with  Ceresit.  The  catalog  con- 
tains directions  for  use.  A  list  of  agents  of  the 
company  with  their  addresses  is  given. 

Testing  Machinery.  —  Circular,  9x12%  ins. 
Riehle  Bros.  Testing  Machine  Co.,  Philadelphia, 
Pa. 

This  circular  illustrates  machines  used  in  ex- 
perimental work.  The  catalogs  mentioned  in 
the  circular  contain  complete  information  re- 
garding hydraulic  testing  machines,  torsion 
meters,  testers  for  textile  fabrics  of  metal  and 
of  cloth,  pipe  testers,  spring  testers,  cement 
testers,  marble  cutters,  etc.,  etc. 

Efficiency  Tests  of  Motor  Pulleys. — Paper,  Sx6 
ins.,  16  pp.  The  Cork  Insert  Company,  Devon- 
shire Bldg.,  16  State  St.,  Boston,  Mass. 

This  pamphlet  contains  a  report  of  efficiency 
tests  on  motor  pulleys  made  at  the  Lowell  Tex- 
tile School.  Lowell,  Mass.,  by  G.  S.  Perkins,  S. 
B.,  head  of  the  engineering  department.  Ac- 
companying the  report  is  a  copy  of  a  paper  on 
the  subject  which  was  prepared  as  an  answer 
to  a  paper  given  on  the  same  subject  before 
the  Association  of  Cotton  Manufacturers. 

Population  Statistics  for  Advertisers. — Card,  7 
xl0%  ins.  Buckley,  Dement  &  Co.,  Clark  and 
Harrison  Sts.,  Chicago,  111. 

This  card  gives  the  population  statistics  of  all 
the  states  in  the  union  in  convenient  form  for 
advertisers'  use.  A  number  of  cities  in  the 
United  States  are  given  and  are  divided  by 
states  into  towns  under  1,000,  between  1,000  and 
2,000,  etc.,  up  to  cities  of  10,000  and  over. 

Locomotives. — Paper,  SVsxll  ins.,  4  pp.  H.  K. 
Porter  Co.,  1208  Union  Bank  Bldg.,  Pittsburgh, 

Pa. 

This  circular,  which  has  just  been  issued,  an- 
nounces that  the  Porter  Company  has  gone  In- 
to the  manufacture  of  large  and  heavy  locomo- 
tives and  gasoline  locomotives,  in  addition  to 
their  business  in  light  engines  which  the  com- 
pany has  been  building  for  the  past  t".  years. 
The  circular  illustrates  engines  from  3  to  160 
tons  weight  and  gives  brief  descriptions. 

Avery  Tr.ictors.  Paper,  .".xli'i  ins.,  Ill  pp. 
Avery  Company,  Peoria,  111. 

This  pamphlet  illustrates  and  describes  Avery 
powet  farming  and  hauling  machlnerj  for  many 

purposes. 

Buffalo  Pitts  Steam  Roller*.— Paper,  12'ix9 
Ins..  :a;  pp  HulTulo  Steam  Roller  Co.,  16  Caro- 
line St..   Hufinlo,  N.  V. 

This  new  edition  of  the  catalog  describes  no 
radical  changes  In  the  HufTalo  Pitts  Rollers,  but 
gives  Illustrations  and  complete  descriptions  of 
machines  and  parts  of  machines  Illustrations 
ate  given  showing  the  rollers  on  various  classes 
of  work. 

Street  Pavements.  Paper.  fix*'..,  ins.,  12  pp. 
Market  St.  Merchants-  Association,  Philadelphia, 

Pa. 

This  pamphlet  contains  extracts  from  a  report 
on  street  pavements  made  l>v  II  1.  ('oilier,  en- 
gineer "f  linl.llc  works.  Atlanta,  tlx.  to  the  City 

Council. 
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An  Application  of  Scientific  Manage- 
ment to  Catch-Basin  Cleaning. 

It  is  always  a  pleasure  to  witness  the  suc- 
cessful development  of  a  cherished  idea  in 
an  inhospitable  environment.  Our  contem- 
porary, the  Engineering  Record,  in  its  last 
issue  but  one,  gives  a  very  interesting  and 
complimentary  account  of  the  results  gained 
by  the  application  of  scientific  management 
and  cost  keeping  to  the  work  of  cleaning 
catch  basins  in  New  York  City.  There  are 
truly  few  surroundings  in  which  the  condi- 
tions are  less  favorable  to  the  propagation 
of  the  principles  of  scientific  management 
than  those  within  which  city  public  work  is 
conducted,  and  the  sample  furnished  by  the 
Manhattan  Bureau  of  Sewers  is  distinctly 
noteworthy.  Our  contemporary  also  is  to  be 
complimented  for  its  recognition  of  the  work 
by  presenting  the  results.  These  are  briefly 
that  in  the  work  of  cleaning  catch  basins  in 
Manhattan  there  has  been  in  a  year  an  in- 
crease of  275  per  cent  in  efficiency  and  a 
net  saving  in  cost  of  43  per  cent. 

The  means  by  which  the  results  named 
were  secured  are  interesting  to  consider.  They 
were:  Periodic  inspection  of  all  basins  to 
record  the  amount  of  deposit  in  each ;  rout- 
ing the  cleaning  gangs  by  the  inspection  rec- 
ords so  as  to  cover  the  maximum  amount  of 
work  in  the  minimum  territory ;  measuring 
and  recording  the  actual  amount  of  deposit 
removed  from  basins ;  recording  the  quantity 
of  cleanings  delivered  to  the  dumps  and  the 
time  of  delivery  :  keeping  exact  itemized  cost 
and  efficiency  records  of  both  gangs  and  in- 
dividuals: comparison  and  study  of  records 
to  determine  ways  of  increasing  output  and 
reducing  costs  and  enforcing  compliance 
with  these  new  ways.  Naturally  a  system  of 
reports  and  records,  checks  and  counter- 
checks, was  necessary  to  develop  these  var- 
ious means  used  to  make  them  effectual  and 
they  were  provided,  but  beyond  this  mention 
they  need  not  be  considered  here. 

It  will  be  observed  that  each  and  all  of 
the  means  named  are  included  in  the  laws  of 
management  engineering  as  they  have  been 
defined  by  the  preachers  of  this  doctrine.  This 
fact  is  worthv  of  further  demonstration.  The 
law  of  subdivision  of  duties  was  followed 
first  by  having  separate  gangs  for  regular 
cleaning  work  and  for  emergency  cleaning  in 
answer  to  complaints,  and  second  by  dividing 
each  gang  into  two  units,  each  having  specific 
duties  to  perform.  The  law  of  co-ordination 
of  work  was  followed  first  by  arranging  a 
hauling  schedule  such  that  neither  the  clean- 
ers or  the  drivers  would  be  compelled  to  wait 


on  the  operations  of  the  others,  second  by 
providing  temporary  receptacles  for  cleanings 
in  case  hauling  was  delayed.  The  law  of 
standard  performance  was  followed  by  tim- 
ing cleaners  and  drivers  and  determining 
reasonable  periods  of  time  for  specific  opera- 
tions, and  establishing  standards.  For  ex- 
ample, standard  rates  of  speed  of  hauling 
loaded  and  empty  were  determined  and  set  at 
3V2  and  4  miles  per  hour  respectively.  The  law 
of  separating  planning  from  performance  was 
followed  by  putting  into  the  hands  of  each 
gang  foreman  each  day  a  definite  schedule  of 
the  work  to  be  done  that  day  and  the  order  of 
doing  it.  These  schedules  were  made  up  and 
planned  by  a  separate  force  from  the  records 
of  the  Bureau.  The  law  of  regular  cost  re- 
ports was  followed  by  having  detailed  time, 
force,  wage,  and  quantity  records  turned  in 
daily.  The  cost  keeping  was  carried  to  the 
point  of  determining  individual  efficiency  in 
each  of  the  various  operations,  such  as  baling, 
excavating,  loading  and  hauling,  which  en- 
tered into  the  cleaning  of  a  basin. 

The  illustrations  might  easily  be  continued, 
but  they  are  sufficient  to  disclose  the  fact  that 
the  means  used  so  successfully  to  increase 
efficiency  and  decrease  costs  by  the  superin- 
tendent of  catch-basin  cleaning  in  Manhat- 
tan are  only  the  means  embraced  in  annun- 
ciated laws  or  principles  of  the  science  of 
management.  This  is  a  point  worth  noting. 
No  Napoleonic  attributes  were  called  for  in 
the  man  who  took  up  the  task  of  improv- 
ing the  efficiency  of  the  catch-basin  cleaning 
gangs  of  the  Manhattan  Sewers  Bureau ;  all 
that  was  necessary  was  an  intelligent  and  ca- 
pable application  of  general  laws  of  manage- 
ment engineering  to  the  problem  in  hand.  To 
our  mind  this  does  not  detract,  but  rather 
adds  to  the  credit  to  be  given  the  gentleman 
who  as  superintendent  brought  about  such 
successful  results. 

-  The  Engineering  Record  mentions  this  fact 
as  worthy  of  notice,  that  the  reform  was 
brought  about  by  the  men  regularly  in  charge 
of  the  Bureau  of  Sewers  and  not  by  "outside 
efficiency  experts."  The  fact  is  worthy  of 
note  and  for  other  reasons  than  that  of  gibing 
at  "efficiency  experts."  It  is  evidence  that 
management  is  a  science  with  laws  and  prin- 
ciples fundamentally  true  and  of  universal 
application. 

The  successful  experiment  of  the  Man- 
hattan Bureau  of  Sewers  in  applying  scientific 
management  to  its  catch-basin  cleaning  em- 
phasizes another  feature  of  this  doctrine  that 
has  been  the  subject  of  considerable  dispute. 
This   feature  is  the  general  applicability  of 
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scientific  management.  While  admitting  its 
possibilities  in  certain  manufacturing  opera- 
tions, many  managers  have  questioned  its 
adaptability  to  the  more  varied  and  irregular 
conditions  governing  engineering  construct- 
ion. Gradually  this  question  is  being  answered 
by  examples  of  successful  application  in  one 
class  of  work  after  another;  the  catch-basin 
cleaning  work  in  Manhattan  is  another  ex- 
ample of  this  kind. 


Can  Motion  Pictures  Be  Used  to  Ad- 
vantage in  Technical  Instruction? 

A  short  time  ago  Mr.  Edison  suggested  the 
general  introduction  of  motion  pictures  as  an 
agent  of  instruction  in  our  public  schools. 
Arguments  have  been  advanced  by  others  in 
support  of  the  suggestion.  If  such  an  inno- 
vation is  within  the  reach  of  our  public 
schools,  it  is  also  within  the  reach  of  our 
engineering  colleges.  In  the  latter  applica- 
tion the  idea  seems  to  possess  considerable 
merit  and  is  worthy  of  some  consideration. 

It  often  has  been  remarked  that  our  under- 
graduate engineers  know  but  little  about  the 
work  which  they  will  be  called  upon  to  han- 
dle after  graduation.  This  is  true,  especially 
of  construction.  In  this  section  of  the  coun- 
try, at  least,  a  great  many  of  the  technical 
students  come  from  farm  and  village  homes 
and  have  had  but  little  opportunity  to  observe 
the  work  of  engineers  and  contractors.  It 
is  the  present  custom  for  the  senior  class  to 
visit  some  large  city,  near  the  university,  for 
two  or  three  days  on  a  trip  of  inspection. 
A  few  important  construction  jobs  and  manu- 
facturing plants  are  visited.  A  good  deal  of 
the  available  time  necessarily  is  spent  in  go- 
ing from  one  point  of  interest  to  the  next. 
At  each  place  visited  the  chief  features  of 
interest  and  importance  are  discussed  and  ex- 
plained by  the  professors  who  accompany  the 
students  and  bv  men  in  authority  at  the 
plant.  Such  trips  of  inspection  are  of  real 
value. 

However,  in  the  short  time  available,  it  i> 
possible  for  the  class  to  see  but  very  little 
of  the  activities  of  the  world  of  which  they 
are  soon  to  form  a  part.  Probably  a  great 
deal  could  be  accomplished  in  the  way  of 
practical  instruction  by  a  series  of  lectures  on 
engineering  construction  and  allied  manufac- 
turing processes,  illustrated  by  motion  pic- 
tures. Of  course,  all  construction  jobs  would 
not  be  well  suited  to  this  form  of  illustra- 
tion, nor  would  all  methods  of  construction 
employed  on  any  one  job.     Obviously  only 
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such  operations  as  templet  setting  and  brick 
laying  in  large  sewers,  pipe  handling  and  lay- 
ing in  waterworks  and  sewer  construction, 
the  operation  of  excavating  machines  of  all 
classes,  or  any  other  phase  of  construction 
work  in  which  there  is  sufficient  continuity 
of  motion  to  make  motion  pictures  more  val- 
uable than  still  pictures.  The  same  applies  to 
the  manufacturing  processes  of  interest  to 
engineers,  such  as  the  manufacture  and  fab- 
rication of  steel. 

One  set  of  films  could  be  used  in  turn  by 
several  colleges,  thereby  greatly  reducing  the 
chief  expense  of  the  necessary  equipment.  It 
would  be  well  for  the  Society  for  the  Pro- 
motion of  Engineering  Education  to  consider 
the  possibilities  of  this  form  of  instruction. 


A  Resolution  Urging  Federal  Swamp 

Land  Reclamation. 

As  was  imagined  would  be  the  case,  a  Fed- 
eral swamp  land  reclamation  act  is  advocated 
in  the  formal  resolutions  passed  by  the  Na- 
tional Irrigation  Congress  recently  held  in 
Chicago.  The  text  of  this  resolution  is  as 
follows : 

Since  there  are  in  the  United  States  some 
75,000,000  acres  of  swamp  and  overflow  lands  vir- 
tually unoccupied;  since  the  drainage  of  these 
lands  will  promote  the  public  health,  render 
a  vast  area  available  for  agriculture,  materially 
aid  navigation,  and  add  greatly  to  the  wealth  of 
the  nation;  and  since  the  reclamation  of  these 
lands  is  a  public  duty  affecting  the  general  wel- 
fare, we  urge  the  Federal  Congress  to  enact 


such  laws  as  may  be  necessary  to  reclaim  and 
make  useful  the  swamp  and  overflow  lands  and 
ensure  their  highest  development;  and  we  es- 
pecially recommend  the  creation  of  a  national 
commission  to  make  the  necessary  surveys,  es- 
timates of  cost,  and  plans  for  such  reclamation 
in  co-operation  with  individuals,  communities, 
corporations,  and  states. 

We  believe  that  the  action  recommended 
in  this  resolution  may  well  be  taken  by  Con- 
gress. We  believe,  however,  that  it  will  be 
wise  to  take  action  in  two  steps.  The  first 
step  should  be  to  authorize  the  commission 
for  investigation  and  to  provide  it  with  ample 
funds  and  time  for  thorough  study.  Until 
the  results  of  such  investigations  are  avail- 
able it  would  be  well,  we  think,  to  postpone 
legislation  providing  for  actual  reclamation. 


EARTH      AND      ROCK  SECTION 


Portable  Rock  Drills  for  Trench  Work. 

Havana  Sewers. 

On  the  construction  of  sewers  in  Havana 
a  large  amount  of  rock  excavation  has  been 
necessary  in  the  coral  formation.  The  rock 
was  of  very  irregular  occurrence,  in  some 
places  requiring  excavation  to  a  depth  of 
only  4  ft.,  in  others,  14  to  16  ft.  Rock  so  soft 
as  to  be  easily  worked  with  a  hand  pick  is 


Fig. 


1. — View    of    Portable    Drill    Rig  for 
Havana  Sewers. 


No. 
holes. 

Drill  No.  1,  total   6 

Average  per  ft  

Drill  No.  2,  total   6 

Average  per  ft  

Drill  No.  3,  total   10 

Average  per  ft  

Drill  No.  4.  total   IS 

Average  per  ft  


intermingled  with  rock  as  hard  as  flint ;  much 
of  it  breaks  up  like  slag,  while  some  is  as 
tough  and  sticky  as  copper  ore. 

For  work  under  these  unusual  conditions, 
drills  were  necessary  which  would  have  suf- 
ficient capacity  to  drill  to  the  greatest  depth 
necessary,  removing  the  rock  in  a  single  lift, 
and  at  the  same  time  sufficiently  portable  to 
be  easily  and  quickly  moved  from  place  to 
place  and  able  to  operate  with  fair  economy 
when  only  a  small  amount  of  drilling  was 
necessary.  The  accompanying  illustration  and 
diseription  is  from  Mine  ami  (Jimrrv,  pub- 
lished by  the  Sullivan  Machinery  Co.,  the 
makers  of  the  outfit  The  machine  was  de- 
signed in  accordance-  with  the  requirements 
and  suggestions  of  Mr.  I'.  C  Krown,  Consult 
ing  Fngincer  for  the  contractor,  the  United 
Engineering  K  Contracting  <<>  of  New  York. 

Tin-  drill  employed  i-.  the  standard  Sullivan 
drill  with  in.  eylindei  capable  "I  drilling 
,,,  .,  depth  of  10  ft.  with  a  bottom  Rage  01 
1%  ins  The  drill  is  equipped  with  the  tappet 
valve  motion  which  is  particularly  adapted 
to  rock  of  the  varying  kinds  encountered 
This  yalvi  motion  secures  great  pulling  pow- 
er, which  is  of  high  importance,  in  sticky 
rock,  and  vet  i  capable  oi  delivering  >  blow 

of  great  strength  and  map  when  hard  rock  is 
to  be  drilled. 


Total 
depth, 
feet. 


134. 
71 


Averag 
depth, 
feet. 
12.3 

14.2 

13.45 


Drilling 
min. 
243 

3.2 
241 

2.8 
404 

3.0 
172 

2.4 


Changing 
steel, 
min. 
179 

2.4 
15a 

1.8 
17S 

1.3 
86 

1.2 


Moving 
drill, 
min. 

85 

1.1 
30 

0.4 
23 

0.2 
77 

1.0 


Moving 
machine, 
min. 
42 

0.6 
53 
0.6 
33 
0.2 
220 
3.1 


Total 
time, 
min. 
549 

7.3 
479 

5.6 
638 

4.7 
565 

7.8 


The  drill  is  mounted  on  a  heavy  steel  bar 
by  means  of  a  column  saddle  and  this  bar  in 
turn  is  set  at  the  rear  end  of  a  wagon  truck 
made  up  in  an  A-form  of  channel  irons  and 
steel  wheels.  The  truck  carries  a  12-hp., 
vertical  boiler  adapted  for  burning  either  coal 
or  wood.  The  stack  is  hinged,  to  permit 
passage  tinder  viaducts.  The  tread  of  the 
wheels  is  0  ft.  In  case  the  sewer  trench  is 
wider  than  this,  a  staging  of  boards  is  made 
for  the  outfit  to  run  on.  When  necessary  to 
secure  additional  stability,  a  timber  can  be 
laid  across  the  trench  and  the  special  sup- 
ports or  jacks  used  to  lift  the  wheels  off  the 
ground  and  throw  the  entire  weight  of  the 
outfit  on  to  the  jacks,  thus  making  a  firm  and 
rigid  bearing  for  the  drill. 

The  drill  is  furnished  with  steam  from  the 
boiler,  by  means  of  steel  pipe  with  flexible 
joints  or  by  steam  hose  wound  with  marlin. 
The  entire  outfit  weighs  about  5,000  pounds. 
There  are  now  ten  of  these  outfits  on  the 
work,  and  they  have  given  very  satisfactory 
service. 

The  accompanying  table  will  show  the  way 
in  which  the  machines  were  handled,  and  the 
amounts  of   work  done  per  day,  etc.  The 


A  150-Ton  Revolving  Steam  Shovel 
for  Stripping  Operations. 

At  Missionfield,  111.,  there  has  been  in  op- 
eration for  the  past  few  months,  a  new  type 
of  revolving  steam  shovel  which  is  designed 
especially  for  the  work  of  stripping  over- 
burden from  the  coal.  The  machine  is  the 
property  of  the  Hartshorn-Patterson  Coal  Co. 
and  was  designed  and  built  by  the  Marion 
Steam  Shovel  Co.  At  Missionfield  there  is  a 
layer  of  coal  about  4  ft.  thick  which  is  cov- 
ered with  about  24  ft.  of  earth.  The  problem 
was  to  get  a  shovel  which  could  handle 
enough  material  and  clear  a  strip  wide  enough 
to  allow  the  coal  to  be  mined  after  blasting  by 
following  the  shovel  with  a  dozen  men  with 
picks  and  shovels  and  about  5  narrow-gage 
cars.  After  the  one  strip  of  coal  is  taken  out 
the  steam  shovel  takes  out  the  adjoining  strip 
of  overburden  and  fills  in  the  part  from  which 
the  coal  has  been  taken. 

The  shovel  weighs  14G  tons  and  is  equipped 
with  a  3%-yd.  dipper  and  a  6o-ft.  boom.  The 
machine  is  all  of  steel  construction  except 
the  dipper  handle  and  house.  The  dipper 
handle  is  3(1  ft.  long  and  is  composed  of  steel 


heading,  "Moving  Drills,"  is  the  time  occupied 
in  moving  the  machines  along  the  bar  or 
mounting.  The  heading,  "Moving  Machines," 
is  the  time  moving  the  outfit  from  one  point 
to  another  on  the  sewer. 


Handy  Grease   Cup   for  Contractors' 
Wagons. 

The  accompanying  sketch  illustrates  a  new 
apparatus   for  greasing  the  axles  .of  heavy 
wagons  without  removing  the  wheels.    It  con 
sisls  df  a  cylinder  containing  a  small  piston 
head  which  is  pushed   forward  by  means  ol 
a  screw.    The  wagon  hub  must  first  be  pro 
\  ided  with  a  tube  which  is  easily  inserted  in 
any  wheel.    The  cylinder  is  filled  with  grease 
ami  its  outlet  is  inserted  into  the  tube  in  the 
hub  of  the  wind     Then  by  turning  the  crank 
the    grease    is     forced    under  considerable 
pressure  onto  the  axle  of  the  wheel.    The  ap 
paratUI  is  the  invention  of  ("has.  Van  Sickle, 
I'lvmoiitli  Hhlg.,  Chicago. 


Fig.  1— Sketch  of  Tool  for  Greasing  Wagon 
Wheels    Without    Removal    of  Wheels. 

ami  oak,  being  armoured  inside  and  out  with 
%-in  plate  The  shovel  proper,  instead  of 
being  mounted  on  a  Hal  car.  is  mounted  upon 
B  portable  turntable  which  is  carried  on  two 
tracks  by  four  sets  of  trucks.  The  shovel 
machinery  is  so  arranged  that  the  weight 
of  the  boom  ami  dipper  are  nearly  balanced 
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by  the  weight  of  the  boiler  and  engines,  but 
a  counterweight  is  added  to  adjust  the  bal- 
ance correctly.  The  turntable  is  of  the  roller 
bearing  type,  24  ft.  in  diameter  and  is  made 
of  two  rail  circles,  one  fastened  to  the  up- 
per and  one  to  the  lower  frames  between 
which  revolve  the  36  double-flanged  steel 
rollers.  These  rollers  are  12  ins.  in  diameter 
and  are  lubricated  through  the  pins  by  means 


in  the  Culebra  District,  which  excavated  29,362 
cu.  yds.  of  rock  and  earth.  Shovel  No.  223. 
working  in  the  Culebra  District,  made  a  high 
record  for  one  day  by  excavating  3,219  cubic 
vards  of  rock  on  October  7. 


Standard  Wire  Gage. — Upon  the  recom- 
mendation of  the  Bureau  of  Standards  at 
Washington,  a  number  of  principal  wire  man- 
ufacturers have  agreed  to  designate  the 
American  Steel  &  Wire  Co.'s  gage  or  the 
Washburn  &  Moen  gage,  as  the  Steel  Wire 


Methods  of  Drifting  in  Swelling  and 
Running  Grounds- 
Swelling  ground  is  caused  by  the  exposure 
to  the  air  of  newly-opened  tunnels.  This 
swelling  begins  immediately  on  access  of 
air  and  moisture  and  is  mainly  confined  to 
igneous  rocks,  such  as  porphyries  and  gran- 
ites, whose  main  component  is  feldspar.  It 
may  also  occur  in  walls  formed  of  shale  con- 
taining clay,  the  same  elements  as  in  igneous 
rocks.  Rocks  at  great  depths  are  always 
under  prodigious  pressure  and  tension,  and 
when  relief  comes,  as  by  opening  the  tunnel, 
shale  walls  have  been  known  to  slack  or 
break  off  with  a  report  like  that  of  a  pistol. 
An  instance  of  this  was  in  the  construction 
of  shafts  at  the  Hudson  River  Crossing  of 
the  Catskill  aqueduct.  Numerous  examples  of 
gradual   swelling  on   a   prodigious  scale  oc- 


of  individual  grease  cups  for  each  roller.  The 
general  dimensions  are  as  follows : 

Net  shipping  weight  135  tons. 

Approximate  working  weight  146  tons. 

Size  of  dipper,  cu.  yds  3% 

Length  of  boom  between  centers..  65  ft. 
Height  of  dump  above  rail  (boom 

at  45  deg.)   45  ft. 

Radius  of  cut  at  30-ft.  elevation.  .  .74  ft. 
Radius  of  cut  at  bottom  of  pit.... 55  ft. 
Center  of  dump  fiom  pivotal  center. 66  ft. 
Radius  at  rear  end  of  cab  from 

pivotal  center   31  ft.    6  ins. 

Hoisting  engine  (double)  12x14  ins. 

Swinging  engine  (double)   9x  9  ins. 

Crowding  engine  (double)   8x  Sins. 

Boiler,  locomotive  type  60  ins.  x  17  ft. 

Boiler  designed  for  pressure  of .  .  .  .150  lbs. 
Working  pressure  carried  125  lbs. 

Two  corners  of  the  sub-frame  are  support- 
ed on  hydraulic  cylinders  containing  glycer- 
ine and  alcohol.  These  are  used  to  keep  the 
turntable  in  a  true  plane.  The  cylinders  are 
connected  together  with  a  pipe  line  so  the 
liquid  can  readily  flow  from  one  to  the  other, 
during  the  process  of  moving  the  machine 
forward  on  the  uneven  surface  of  the  coal. 
After  the  machine  is  set  for  another  dig-out 
a  valve  in  the  pipe  between  the  two  cylinders 
is  closed  tight  which  shuts  off  the  flow  be- 
tween them.  This  gives  opportunity  for  a 
flexible  movement  between  the  truck  and 
sub-frame  while  the  machine  is  moving  and 
after  the  valve  is  closed  a  solid  bearing  is  had 
on  all  four  corners  of  the  machine. 

The  machine  has  been  handling  1,600  cu. 
yds.  per  8  hours'  shift,  and  is  being  operated 
by  men  who  have  learned  to  operate  it  in  this 
field.  For  several  days  the  machine  took  out 
more  than  2,000  yds.  per  day  and  it  is  claimed 
by  the  builders  that  after  the  operators  be- 
come expert  the  average  output  should  equal 
this  amount. 

As  to  expense,  the  machine  is  operated  by 
1  engineer,  1  craneman,  1  fireman,  1  oiler  or 
Toustabout,  2  track  men  and  1  water  and  coal 
man,  making  a  total  crew  of  7  men.  The  ma- 
chine is  equipped  with  feed-water  heating  and 
purifying  system,  which  reduces  the  coal  con- 
-umption  very  materially  and  it  is  operated 
daily  on  about  2  tons  of  coal. 

Steam  Shovel  Records,  Panama  Canal. — 

During  the  month  of  October  the  total  amount 
of  material  excavated  in  the  Central  Division 
was  1,322,588  cu.  yds.,  of  which  189,482  cubic 
yards  were  classified  as  earth,  and  1.133,106 
cubic  yards  as  rock.  Of  this  quantity  1,309,752 
cu.  yds.  were  removed  by  steam  shovels,  620 
cu.  yds.  by  bucket  crane,  contractors  removed 
4,704  cu.  yds.  by  sluicing,  and  7,512  cu.  yds. 
by  hand.  The  high  record  for  the  month  was 
made  by  Shovel  No.  224,  working  25  days  in 
the  Culebra  District,  which  excavated  46,657 
cu.  yds.  of  rock.  The  second  best  record  for 
the  month  was  made  by  Shovel  No.  254,  work- 
ing 2OV2  days  in  the  Culebra  District,  which 
excavated  45,887  cu.  yds.  of  rock.  The  best 
record  for  a  shovel  of  the  seventy-ton  class 
vns  made  by  Shovel 'No.  100,  working  24  davs 


Fig.  1 — Longitudinal  Section  of  New   Revolving  150-Ton  Marion  Steam  Shovel. 


Gage.  In  the  future  the  gage  will  be  known 
by  this  name  and  it  will  in  time  become  the 
standard  gage  throughout  the  country.  The 
Treasury  Department  has  for  some  time  used 
the  Birmingham  gage  in  connection  with  im- 
portations of  wire  and  until  certain  provi- 
sions of  the  tariff  act  are  amended,  the  Treas- 
ury Department  cannot  discontinue  the  use 
of  the  Birmingham  gage.  It  should,  however, 
be  abandoned  by  all  other  users.  In  cases 
where  it  may  be  necessary  to  distinguish  the 
Steel  Wire  Gage  from  the  British  Standard 
Steel  Wire  Gage,  it  may  be  called  the  United 
States  Steel  Wire  Gage.  The  name  thus 
adopted  has  official  sanction,  although  as  yet 
without  legal  effect. 


curred  in  driving  the  Loetchberg  and  other 
great  railway  tunnels  through  the  Alps,  and 
at  times  this  seemed  almost  an  insurmount- 
able barrier  to  the  progress  and  completion 


A  Keyless  Padlock  of  considerable  merit 
has  recently  been  placed  on  the  market  by  the 
American  Keyless  Lock  Co.,  417  S.  Dearborn 
St.,  Chicago.  The  lock  has  much  the  appear- 
ance of  an  ordinary  padlock  except  that  it 
contains  no  keyhole.  It  is  operated  by  means 
of  8  buttons  which  are  placed  near  the  cir- 
cumference and  which  extend  clear  through 
the  lock  and  project  on  each  side  about  1/16 
of  an  inch.  The  combination  can  easily  be 
set  when  the  lock  is  unlatched.  The  buttons 
are  numbered  from  1  to  8  and  the  combina- 
tion may  be  arranged  for  example  so  that  by 
pressing  buttons  Nos.  4  and  6  upward  and  No. 
5  downward  the  lock  will  spring  open.  The 
lock  was  placed  on  an  exposed  door  on  the 
roof  of  one  of  the  buildings  in  Chicago  and 
remained  without  disturbance  throughout  one 
winter  season.  When  opened,  it  operated  per- 
fectly and  had  apparently  not  been  affected 
by  the  weather.  More  than  40,000  combina- 
tions are  possible  on  the  lock.  It  is  made  of 
brass.  It  closes  like  an  ordinary  spring  pad 
lock.  This  type  of  lock  should  be  particularly 
useful  to  contractors. 


Fig.  1. 

of  the  tunnels.  See  Engineering.  & 
Contracting  for  Jan.  4,  1911.  In  earlier  days 
timbers  were  put  in  in  the  common  way, 
sometimes  with  square  sets  touching  each 
other.  Timbers  of  immense  thickness  were 
used  and  were  crushed  like  so  much  paper. 

Later  methods,  as  putting  the  lagging  in  a 
few  inches  apart,  were  tried,  and  as  the 
ground  would  swell  the  miners  would  dig  it 
out  through  the  holes  between  the  lagging. 
In  other  cases  light  lagging,  such  as  inch 
boards,  was  used.  These  would  give  with 
the  swelling  and  save  the  tunnel  sets.  This 
method  meant  a  continual  replacing  of  lag- 
ging. 

♦Abstracted  from  an  article  by  Harold  Lakes, 
in  the  Engineering  and  Mining  World,  for  Dec. 
ft.  1911. 
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A  method  which  is  known  to  be  successful 
in  most  cases  in  metal  mines  is  the  one  shown 
in  Fig.  1.  The  tunnel  is  made  about  10  or 
12  ins.  larger  than  is  required  for  the  timbers. 


Breach  Block - 
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Fig.  2. 


boards  must  be  used.  In  one  method  the 
breast  boards  are  held  in  place  by  planks  put 
in  vertically  against  them  and  held  by  jack 
screws  braced  against  the  last  set  of  timbers. 
This  method  is  more  or  less  cumbersome,  as 


False  Set 


Fig.  3. 


arranged  the  false  set  is  taken  out,  thus  let- 
ting the  lagging  push  in  against  the  heel  or 
bridge,  holding  the  set  firmly,  in  place.  All 
is  now  ready  for  the  next  drives,  which  are 
started  between  the  cap  and  the  bridge.  In 


Bridge 
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^.-Bridge  Blocks 
--  Cop 


Fig.  4. 


The  timbers  are  then  put  in  place  and  the 
space  between  lagging  and  rock  is  filled  with 
hay  or  brush  which  serves  two  purposes,  viz. : 
The  hay  keeps  the  air  from  the  rock,  thus 
preventing,  to  a  degree,  the  disintegration. 
Also,  as  the  ground  swells,  the  hay  gives  and 
stands  off  the  pressure  for  a  long  time  be- 
fore it  bears  on  the  timbers.  Light  lagging 
is  generally  the  best,  as  it  will  show  too 
strong  a  pressure  by  its  bending  or  bowed  ap- 
pearance. It  can  then  be  removed  and  after 
the  swollen  ground  is  picked  away  the  lagging 
can  be  replaced. 

RUNNING  GROUND. 

Running  ground  differs  from  swelling 
ground  in  lacking  firmness,  being  of  fine  ma- 
terial, such  as  sand  or  gravel,  or  where  much 
water  is  present  it  may  appear  and  act  like 
mud.    Often  wide  veins  of  decomposed  ma- 
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the  miner  is  handicapped  for  room.  In  most 
cases  the  method  shown  herewith  in  Figs.  2 
to  11  will  be  found  successful.  The  method 
is  as  follows: 

In  Fig.  2  three  tunnel  sets  are  shown  in 
place.  The  spiling  has  been  completed  in 
two  cases  and  the  spile  or  drive  "a"  is  ready 
for  driving. 

Drive  spile  "a"  as  shown  in  Fig  3  about 
3  ft.  ahead  and  after  all  the  top  drives  are 
in  this  distance,  put  the  false  set  in  place. 
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starting  the  drives  a  breach  block  should  be 
placed  between  the  lagging  and  the  new 
drive,  as  is  shown  in  illustrations.  This  pre- 
vents the  drive  from  being  forced  down  in 
front  by  the  weight  of  material  upon  it.  It 
also  keeps  the  butt  end  of  the  drive  from  fly- 
ing up  when  it  passes  the  cap  of  set  No.  2  in 
Fig.  2.  Should  this  happen  it  would  be  im- 
possible to  do  any  more  driving.  Fig.  5 
shows  the  operation  complete. 

The  preceding  method  only   covers  loose 


Breast  Boards 


]  29  FngDConfg 


Fig.  5 


Fig.  6. 


Fig.  7. 


terial  resemble  gravel  in  lack  of  firmness 
even  where  no  water  is  present.  It  is  impos- 
sible to  mine  it  the  ordinary  way. 

Material  such  as  broken  rocks,  dirt,  gravel, 
etc.,  commonly  known  as  wash,  is  generally, 
or  often,  met  with  in  opening  a  tunnel  or 
shaft.  At  times  it  occurs  for  some  hundreds 
of  feet  and  requires  special  tinkering. 

For  running  ground  the  method  illustrated 
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This  false  set  should  be  4  ins.  higher  and  8 
ins.  wider  than  a  common  tunnel  set  to  allow 
4  ins.  on  each  of  the  three  sides.  Then  the 
drives  should  be  driven  about  2  ft.  more 
ahead  over  the  false  set  or  to  where  the  new 
set  will  be  placed.  This  new  set  should  be 
placed  after  the  top  and  side  drives  have  been 
completed.  Practically  the  same  method  is 
used  on  the  side  drives  as  the  top. 

Fig.  4  shows  the  new  set  in  place.  After 
the  mud  sill  has  been  put  in  the  set  is  put 
in  in  the  ordinary  way.    Then  a  bridge  is 


ground  where  breast  boarding  is  unneces- 
sary. The  method  of  driving  the  spiling, 
however,  is  the  same  in  both  cases. 

In  Fig.  6  the  timbers  are  shown  ready  for 
the  drives  with  the  breast  boards  in  place 
and  numbered  from  1  to  30.  These  breast 
boards  should  be  cut  two  different  lengths- 
one  short  and  one  long.  The  two  should  then 
be  nailed  together  as  is  shown.  In  placing 
them  a  short  one  should  be  over  a  long  one. 
A  side  view  is  shown  by  Fig.  7. 

Should  the  ground  be  soft  enough  the  top 


Fig.  8. 


rig.  9. 


Fig.  10. 


!.',  iiy,  '  to  II  will  generally  suffice.  In 
place*  where  the  Krntind  is  fairly  solid  all 
troubles  may  I »«-  overcome  by  simply  driving 
spiling.     In   more   severe   rases    I  lie  breast 


placed  over  the  rap  ami  supported  by  blocks 
between  cap  and  bridge  These  blocks  must 
be  wide  enough  to  make  room  for  the  new 
drive      After    the    subs    have    likewise  been 


drives  should  be  driven  ahead  as  shown  in 
Fig  8,  bin  should  the  ground  permit,  and  this 
is  usually  (he  case,  breast  board  No.  1  should 
be    removed    and    the    loose    material  worked 
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away.  Then  the  top  drives  and  the  one  top 
side  drive  can  be  advanced.  Then  remove 
the  long  breast  board  No.  2  and  proceed  as 
with  No.  1.  After  completing  the  operation 
this  far,  the  breast  boards  Nos.  1  and  2  are 
ready  to  be  replaced  as  shown  in  Fig  9  braced 
against  the  point  of  the  drives.  The  breast 
boards  should  be  removed  in  the  order  num- 
bered, first  taking  out  a  short  one,  then  a 
long  one,  and  proceeding  as  above  until  all 
are  ahead.  Fig.  10  shows  a  succeeding  and 
Fig.  11  the  final  stage  of  the  work.  The  dirt 
can  be  removed  after  taking  out  a  breast 
board,  by  means  of  a  hook  made  of  iron  or 
steel. 

After  the  required  distances  are  reached  by 
the  drives  the  false  set  is  put  in  as  in  ordi- 
nary spiling.  This  false  set  should  be  placed 
half  wav  between  the  tunnel  sets. 
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The  concrete  buttresses  for  the  cofferdam 
erected  on  the  caisson  sill  at  the  lower  end  of 
Gatun  Locks  will  be  sixty  days  old  about  the 
middle  of  December,  and  by  that  time  the 
facing  of  the  cofferdam  will  be  finished.  Sue 
tion  dredges  will  then  proceed  with  the  re- 
moval of  the  earth  dike  in  front  of  the  locks, 
which  now  protects  the  lower  chambers  from 
inundation.  It  is  planned  to  continue  the  con- 
struction of  the  side  walls  up  to  sea  level, 
placing  bulkheads  in  the  culverts  to  prevent 
their  being  flooded. 


Fig.  11. 


Special  Investigation  of  Public  Water 
Supplies. — The  New  York  State  Depart- 
ment of  Health  is  conducting  a  series  of  spe- 
cial -investigations  of  the  public  water  supplies 
of  twenty  or  more  cities,  with  special  refer- 
ence to  their  sanitary  quality. 


Asphalt  Macadam  Construction  at  Car- 
lisle, Pa. 

Contributed  by  C.  A.  Bingham,  Assoc.  M.  Am. 
Soc.  C.  E.,  City  Engineer. 

During  the  past  season  the  Street  Depart- 
ment of  Carlisle,  Pa.,  under  the  direction  of 
the  writer  constructed  about  10,000  sq.  yds.  of 
asphaltic  macadam,  of  which  6,129  sq.  yds. 
was  on  new  work  with  a  telford  base  and 
3,529  yds.  was  on  an  8-in.  resurfacing  on  old 
macadam. 

The  grading  for  the  new  work  was  con- 
siderable, one  grade  being  reduced  from  5 
per  cent  to  2.40  per  cent,  necessitating  cuts 
up  to  7  ft.  for  the  full  width  of  the  60-ft. 
street.  This  work  was  done  by  heavy  plow- 
ing by  double  teams  or  power  and  hauling  in 
dump  wagons  to  fill  adjacent  streets.  The 
grading  force  averaged  eight  men  and  4,150 
cu.  yds.  was  cut  at  a  cost  of  32  cts.  a  yard 
as  shown  in  the  table  following. 

Simultaneously  another  gang  of  about  eight 
men  quarried  4,425  perch  of  limestone  (a 
perch  is  25  cu.  ft.  in  this  locality)  at  one  of 
the  town  quarries  near  by.  This  cost  31  cts. 
a  perch,  not  including  stripping  of  clay  which 
was  done  in  opening  a  new  street.  The  av- 
erage rate  was  7  perch  per  man  day  in  low 
breast  work.  Only  four  perch  was  obtained 
from  a  pound  of  dynamite  on  account  of 
much  blistering. 

The  rock  was  then  crushed  by  the  depart- 
ment crusher  into  bins  and  hauled  to  this 
and  other  jobs.    The  crusher  had  a  10x22 


in  other  sections  the  laying  of  telford  was 
given  to  a  contractor  whose  quarry  and  plant 
was  on  the  street  and  who  could  bid  even 
with  the  department  and  yet  make  consid- 
erable profit.  All  other  work  was  done  by 
the  municipal  forces. 

Prior  to  laying  the  telford  the  entire  sub- 
grade  was  trimmed  to  crown  and  contour 
and  rolled  thoroughly  by  a  13-ton  three-wheel 
roller.  At  the  same  time  the  banks  in  deep 
cuts  were  sloped  back  to  the  building  lines 
which  will  account  for  the  large  cost  of  11 
cts.  per  sq.  yd.  for  trimming.  The  telford 
stones  were  broken  about  8  ins.  in  height  and 
were  laid  very  close  and  well  keyed  with  stone 
wedges.  The  average  amount  laid  was  40 
sq.  yds.  per  man  in  10  hours.  After  a  stretch 
of  300  ft.  (36  ft.  between  curbs)  was  ready 
it  was  rolled  in  a  day  by  the  large  roller  which 
crushed  off  projecting  corners  and  imbedded 
the  stones  until  the  telford  was  6  ins.  above 
subgrade  as  called  for.  About  4  ins.  of  W2 
to  2Vz-m.  stone  was  then  spread  over  by  a 
spreading  wagon  and  when  rolled  into  the 
interstices  of  the  base  there  remained  room 
for  2  to  3  ins.,  loose,  of  %  to  1%-in.  stone. 
This  top  course  was  only  rolled  two  or  three 
times  to  smooth  it  up  and  no  screenings  were 
allowed. 

The  representatives  of  the  asphalt  company 
claimed  that  the  top  stone  should  be  about  IV-i 
ins.  in  size,  but  upon  experiment  it  was  found 
that  this  size  required  nearly  50  per  cent  more 
asphalt  and  produced  only  slightly  better  pene- 
tration and  gave  more  danger  of  a  flat  stone 


one  man  poured.  The  fifth  man  spread  screen- 
ings, leveled  stones  ahead  of  pouring  and  on 
close  work  helped  to  pour.  Fires  were  started 
at  sunrise  and  pouring  commenced  at  7  A.  M. 
The  gang  took  very  little  time  for  lunch  and 
at  night  always  filled  the  kettles  with  fresh 
asphalt  for  the  next  day's  work. 

The  kettles  used  were  two  caldrons  on  tri- 
pods holding  nearly  a  barrel  apiece  and  one 
150-gal.  asphalt  heating  tank  on  wheels.  With 
this  meagre  outfit  an  average  of  over  400  sq. 
yds.  a  day  was  maintained.  During  the  hot 
weather  the  barrels  were  suspended  on  trestles 
over  the  caldrons  and  set  directly  on  the  large 
kettle  and  thus  emptied  by  gravity,  but  as  the 
weather  grew  cooler  this  was  too  slow  a  proc- 
ess and  the  barrels  were  broken  apart  and 
the  asphalt  cut  up  in  chunks.  This  of  course 
could  not  be  done  in  warm  weather.  It  was 
found  that  with  the  time  gained  and  by  the 
burning  of  the  broken  barrels  that  more 
money  was  saved  than  by  the  slow  method 
and  the  buying  of  fuel  wood  and  returning 
the  barrels.  The  barrels  which  had  been 
drained  in  warm  weather  were  well  cleaned, 
when  it  became  cooler,  by  jarring  the  asphalt 
loose  which  had  clung  to  the  inside. 

The  only  fault  found  with  the  material  was 
the  foreign  matter  contained  in  the  barrels : 
sometimes  a  quart  of  paint  or  a  dipperful  of 
sticks  would  be  found  in  one  barrel  which 
sometimes  clogged  the  valve  of  the  barrel  and 
once  caused  a  leakage  of  half  a  barrel,  and 
necessitated  a  constant  cleaning  of  the  can 
spouts. 


View  Showing  Cut  in  Grade  Work. 


Laying  Telford  Base. 


Pavement  Ready  for  Asphalt  Binder. 


opening  and  was  portable  and  low  setting.  Suf- 
ficient power  could  not  be  produced  by  a  13- 
ton  roller  so  a  16  H.  P.  traction  engine  was 
leased.  Three  men  loaded  three  carts  on  a 
400-ft.  haul  and  three  men  fed  the  crusher 
and  one  man  operated  bins.  The  average 
amount  crushed  was  86  perch  in  ten  hours 
and  the  cost  was  27  cts.  a  perch.  Coal  was 
purchased  by  carload  and  a  half  ton  per  day 
was  used. 

Owing  to  a  large  amount  of  necessary  work 


tilting  up.  It  was  also  claimed  that  no  rolling 
whatsoever  on  the  top  course  should  precede 
the  pouring  but  it  was  found  that  undulations 
would  then  not  be  found  until  too  late  for 
correction  except  at  considerable  cost.  Of 
course  on  a  concrete  base  with  a  uniform 
thickness  of  road  metal  no  rolling  would  be 
necessary  until  after  pouring. 

The  force  used  on  the  asphalt  work  was 
only  five  men.  One  man  attended  the  wood 
fires,  two  men  carried  the  hot  asphalt  and 


The  asphalt  was  of  natural  lake  origin  and 
was  heated  to  360°  F.  so  that  it  would  reach 
the  road  at  nearly  350°  F.  The  weather  tem- 
perature was  from  80  to  98°  F.  The  ship- 
ments of  asphalt  were  so  delayed  that  some 
extra  work  on  an  approach  had  to  be  com- 
pleted when  the  temperature  was  down  to 
40°.  The  stones  were  perfectly  dry  and  the 
sun  fairly  warm,  and  although  the  asphalt  was 
heated  to  nearly  400°  and  2  gals,  to  the  yard 
used  and  immediately  rolled,  yet  we  fear  that 
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it  will  ravel  during  the  winter  because  the 
chilled  stones  prevented  first  class  adhesion. 
However,  it  has  been  down  two  months  and 
has  not  shown  signs  of  disintegration  yet.  It 
is  the  writer's  opinion  that  70°  should  be  the 
minimum  temperature  for  the  work.  As  an 
example  in  contrast  it  might  be  stated  on  one 
hot  day  a  heavy  traction  engine  wormed  its 
way  over  part  of  the  street  that  had  only 
been  completed  two  hours  and  only  the  prints 
of  the  cleats  could  be  seen  on  the  screenings 
and  no  marks  whatever  on  the  binder  course 
itself. 

The  asphalt  was  all  poured  by  hand  and  was 
carried  in  large  buckets  and  poured  into  the 
spreading  can  which  had  a  fan-shaped  spout 
4  ins.  wide  and  a.  %-in.  opening.  A  good  2- 
in.  penetration  was  secured  with  1%  gal.  to 
the  square  yard  by  heating  to  a  high  tempera- 
ture and  having  the  stone  clean  and  warm. 
Screenings  from  %-in.  down  were  then  spread 
over  a  depth  of  about  Vz  in.  and  the  surface 
thoroughly  rolled  with  a  6-ton  tandem  roller 
until  the  road  was  solid  and  set.  At  first  a 
board  was  placed  along  the  concrete  curbs  to 
protect  them  from  splashings  of  asphalt,  but 
after  a  little  practice  the  men  could  spread 
along  the  curb  without  the  board.  The  asphalt 
cost  15  cts.  per  sq.  yd.  and  applying  cost  6  cts. 
per  sq.  yd.  It  is  hoped  that  next  spring  an 
appropriation  will  be  made  to  clean  off  the 
screenings  with  a  horse  sweeper  and  place  a 
seal  coat  over  the  entire  street. 

The  resurfaced  section  was  done  in  two 
layers,  each  of  about  6  ins.  loose  which  rolled 
to  4  ins.  making  the  completed  work  average  8 
ins.  Every  20  ft.  cross-stakes  were  set  6  ft. 
apart  to  correct  crown  and  the  road  metal 
was  placed  about  25  per  cent  higher  than  the 
required  depth  to  allow  for  compression.  Ev- 
ery load  of  stone  was  dumped  a  few  feet 
away  from  desired  location  and  then  shoveled 
back  to  place  so  that  no  solid  cores  would  be 
formed.  This  gave  a  smoother  surface  even 
on  the  resurface  work  than  was  produced  by 
spreading  wagons  on  the  telford  section.  The 
stone  for  resurfacing  was  1%  to  2Vs  ins.  ex- 
cept top  course  of  3  ins.  (loose),  which  was 
%  to  1%  ins.  The  resurfacing  cost  24  cts. 
per  sq.  yd.  This  section  was  rolled  and  as- 
phalted similar  to  the  telford  section. 

In  the  following  cost  table  data  are  given 
on  a  section  of  water-bound  macadam  which 
was  placed  at  the  end  of  the  asphalt  work 
and  will  make  good  comparison.  It  will  be 
noted  that  no  sprinkling  cost  is  given,  the 
reason  being  that  the  department  sprinklers 
are  operated  by  fire  department  horses  and  the 
water  is  also  free  because  of  semi-municipal 
ownership.  As  all  macadam  streets  here  are 
thoroughly  wet  until  waves  run  ahead  of  the 
roller  the  sprinkling  item  if  paid  for  would 
bring  the  water-bound  macadam  up  to  37  cts. 
a  yard.  In  other  words,  we  construct  an  as- 
phalt macadam  for  8  cts.  per  yard  additional 
over  a  water-bound  macadam,  or  for  the 
amount  spent  in  annual  repairs  for  two  years 
on  the  inferior  road  we  can  build  it  right  and 
enjoy  a  perfect  road  for  many  times  that 
period 

The  detailed  cost  of  constructing  the  as- 
phalt macadam  was  as  follows: 

QUARRYING  STONE  f 4.425  PERCH.) 

Rate  Per 

rtH.    Total.  perch. 

J^ibor.  6.933  hourH                 17    $1.17X  70  $0.2663 

Dynamite.  ].«:',:,  \U»              11        144.90  .0327 

Fiis.  .  -j ft                              1 1  88  .0088 

CapH,  2,000   9-io       17.95  .0010 

Blackwnltn                                 35.35  .ooxu 

Total    fniiarrylnK)  J1.391.7S  $0.3145 

CltrSMINO  HTONE  M,425  PKIU'll). 

Rate  Per 

oti    Total  perch 

Foreman,    20   bourn   20    $      5.20  $0.0011 

Labor,   loading    I.r.r.a  I, is  1  I  -17.00  of  ■ 

Lnbr.r,   feeding    I.Sfii;   In  H  .  15  279.90  .0032 

Carta.   1,K10%   hrM   24  134.52  .OAR'.' 

Power  and  EnKlncer, 

G40V4  hour*    40  210.20  .018* 

Conl.  31V4  ton*  $2.36  74.92  .0HI:i 

$1,227.74  $0,277.1 

EXCAVATION  ft, 150  CP    YDS.;  ii,20«  HQ.  YPK. 
A  N  f )  KiriKWAI.K  ANT)  KLOPKH). 
Pate 

Ota.  Total  t'u.  >il  H(|.  yd. 
Foreman,  Mo  I .....  r  17  J  1 03.70  $0.0249  $0.01(17 
Lflhor.  5. 49-  hoi:rn...  14  70K.8R  .1852  .1289 
Team*.    VI    hour*.  29  10       0070  .0047 


Carts,  1,692  hours          24  406.08  .0978  .0654 

Roller  engr.,  72  hours  20  14.40  .0034  .0023 

Dynamite,   98  lbs           14  13.80  .0033  .0022 

Coal,   4,000  lbs                 2  8.00  .0019  .0013 

Total   $1,344.26  $0.3239  $0.2166 

SUB-GRADING  (TRIMMING,  6,206  SQ.  YDS.). 

Per. 

Rate,  cts.     Total,    sq.  yd. 

Foreman,  619  hours   17        $105.23  $0,016!) 

Labor,  3,039%  hours...       14  425.53  .0685 

Teams,  50  hours  35  and  40       19.35  .0031 

Carts,   475%  hours   24  114.12  .0183 

Roller  engr.,  81  hours.       25  20.25  .0032 

Coal,   3,000   lbs   $4.50  6  75  .0018 

Total   $691.23  $0.1113 

MACADAM  (8  IN.  RESURFACING  ON  OLD 
MACADAM,  UNROLLED  ON  SURFACE, 
3,529  SQ.  YDS.). 

Rate  Per 
cts.     Total,    sq.  yd. 

Labor,  477  hours   14*    $  68.14  $0.0192 

Carts,    505    hours   24       121.20  .0343 

Roller,  engr.,  205  hours   25         51.25  .0145 

Coal,   8,000   lbs   9.44  .0026 

Stone,  998  perch   59.2     605.43  .1715 

Total   $855.46  $0.2424 

.  .  *14  and  15  cts. 


Pouring  Asphalt  Binder. 


TELFORD  AND  MACADAM  (UNROLLED  ON 
SURFACE;  6,129  SQ.  YDS.). 

Rate,  Per 

cts.   Total,  sq.  yd. 

Telford  stone,  1,471  perch.  .  .31.45  $462.62  $0.0755 

Foreman  laving,  490  hrs  25    122.50  .0200 

Labor  laying,  870  hrs  15    130.50  .0212 

Team  hauling,  440  hrs  35    154.00  .0252 

Rolling  Telford,  40  hrs  25      10.00  .0016 

Coal,  2,600  lbs  02       5.20  .0008 

Macadam  stone,  932  perch.. 59. 18    551.55  .0900 

Team  hauling,  330  hrs  35    115.50  .01SS 

Spreading,  365  hrs  25     91.25  .014S 

Rolling,   190  hrs  25      47.50  .0078 

Coal.   12,000   lbs  02      24.00  .0039 

Profit                                                    920.85  .1502 


Total   $2,635.47  $0.4300 

ASPHALT  BINDER  AND  APPLYING. 

Rate,  Per 
cts.    Total,   sq.  yd. 
Labor,  unloading,  109  hours       *  $     16.33  $0.0017 

Team,  44  hours   t         9.58  .0009 

Fuel  wood,  heating,  9  cords     *t        37.75  .0039 

Foreman,  178%  hours  20  35.70  .0037 

Labor,  1,304  hours   *      190.03  .0196 

Screenings,  231  perch  59.18      136.70  .0142 

Carts,  77  hours  24  18.48  .0019 

Asphalt,   12,810  gals  11.57    1,482.75  .1536 

Rolling,  188%  hours  75  141.3S  .0146 


$2,068.70  $0.2142 
•14  and  15  cts.    flO  and  24  cts.    *t  $3  to  $6. 

Summarizing  we  have  the  following  costs: 
Asphalt  Macadam  with  Telford  Base: 

Per 
sq.  yd. 

Excavation   $0.2166 

Subgradlng   1113 

Telford  and  macadam  4800 

Asphalt   binder   2142 


Total   $0.9721 

Asphalt  .Macadam  on  N-in.  Resurfacing: 

Per 
sq.  yd. 

Resurfacing,  .8 -In  $0.2424 

Asphalt  binder   2142 


Totali 


 $0.4566 

I  he  following  costs  were  for  tin-  construc- 
tion of  a  section  of  resurfaced  water  hound 

macadam  ■||  the  end  of  the  aiphall  macadam 

work.     The  total  area  was  2,210  sq  vds. 

Rate.  Per 

cIh  Total.  h<|.  yd. 

Labor,   322   hours  I  l  to  20  $  46.69  $0.0208 

Cartl,  H7  bourn  21  to  85  33.01  .0117 

Roller  engr.,   103  hoillH..      25  25.75  ,0118 

I'niHhed   Mtone,  923  percb.r,:i  to  90  lllO.S;.  -727 

i  'oal,    7,50"   II. H                           2  L8  00  0088 


Total 


.$731.33    |0  128 


Street  Cleaning  Methods  and  Costs  at 
Washington,  D.  C. 

The  cleaning  of  streets  in  the  District  of 
Columbia  is  in  charge  of  the  Division  of 
Street  Cleaning  of  the  Engineer  Department. 
This  division  serves  a  population  of  about 
331,000,  and  covers  an  area  of  about  70  square 
miles.  The  street  cleaning  work  is  done 
partly  by  contract  and  partly  by  day  labor. 
During  the  fiscal  year  ending  June  30,  1911,, 
the  following  work  was  done  by  contract  un-' 
der  the  direction  of  the  Division  of  Street 
Cleaning : 

Machine  Cleaning. — The  sprinkling,  sweep-, 
ing  and  cleaning  of  the  paved  carriage  ways: 
of  such  streets  and  avenues  in  'the  District  of 
Columbia  as  the  District  Commissioner  may 
from  time  to  time  designate.  Under  this  con- 
tract in  the  fiscal  year  1911  all  the  paved 
streets  outside  of  the  hand  patrol  section  were 
cleaned  about  three  times  per  week,  the  area 
cleaned  amounting  to  about  2,500,000  sq.  yds. 

Alley  Cleaning. — The  sprinkling,  sweeping 
and  cleaning  of  such  of  the  public  alleys  in 
the  District  of  Columbia  as  the  District  Com- 
missioner may  designate.  Under  this  contract 
each  paved  alley  was  cleaned  about  once  a 
week.  The  total  area  of  the  alleys  cleaned 
was  about  985,159  sq.  yds. 

Unimproved  Street  Cleaning. — This  calledi 
for  the  cleaning  of  all  unpaved  streets  within1 
the  City  of  Washington  and  such  other  un-- 
paved  streets  as  are  not  taken  care  of  by  thei 
county.  The  entire  area  amounts  to  about' 
905,000  sq.  yds.  and  each  street  was  cleaned! 
about  once  in  every  10  days. 

The  following  work  was  done  by  day  labor 
under  the  immediate  direction  of  the  Division: 

Hand  Patrol. — The  cleaning  by  hand  patrol1 
of  all  the  streets  in  the  central  portion  of  the' 
citv,  amounting  to  about  1,877,000  sq.  vds.. 
before  May  26,  and  about  2.005.000  sq.  'yds., 
after  May  26,  which  was  cleaned  every  day. 
except  Sundays  and  holidays,  weather  permit-' 
ting.  In  this  daily  cleaning  the  streets  werc? 
actually  gone  over  about  three  times.  The. 
sprinkling  of  about  60  or  70  miles  of  un-< 
paved  streets  within  the  City  of  Washington; 
and  such  streets  outside  of  the  city  as  are  not, 
sprinkled  bv  the  Division  of  County  Roads 
was  also  done  by  day  labor  under  the  im- 
mediate direction  of  the  Division  of  Street 
Cleaning. 

Tn  connection  with  the  work  in  the  hand 
patrol  section,  squeegees  and  flushing  machinesi 
were  used.  After  experimenting  for  nearly 
a  year  with  a  Kindling  squeegee  machine,  two 
more  were  ordered  and  were  received  in  Sep-i 
tcmber,  1910.  and  another  one  in  January,  1911. 
Two  sanitary  flushing  machines  were  received 
in  October,  1910.  Each  gang  of  squeegees  con- 
sisted of  one  sprinkler  with  three  or  four 
squeegees.  The  sprinkler  operated  some  dis- 
tance ahead  of  the  squeegees  so  as  to  allow 
the  dirt  which  had  become  baked  and  stuck 
to  the  pavement  to  be  softened  by  the  ab- 
sorption of  moisture  and  easily  dislodged  by 
the  squeegees.  From  Sept.  21  to  April  25. 
each  machine  averaged  about  56,259  sq.  yaBj 
per  R-hour  day  On  April  26  the  hand  patrol 
area  was  enlarged  to  about  2,005,000  sq.  yds.J 
without  increasing  the  hand  patrol  force,  and! 
a  gang  of  one  sprinkler  and  four  squeegees 
operated  over  this  area  for  16  hours  each  day- 
each  squeegee  averaging  61.212  sq.  yds.  pet 
8-hour  day.  P.y  this  method  the  hand  patrol 
area  was  cleaned  by  squeegees  about  1'i  times 
per  week. 

The  hand  patrol  section  consists  largely  of 
sheet  asphalt  or  asphalt  block  pavement, 
smooth  enough  to  allow  the  operation  of  the 
squeegee  machines  to  an  advantage.  Or 
streets  paved  with  granite  block  or  cobble  th< 
two  (lushing  machines  were  used.  From  Oct 
M  to  Julv  1  each  flushing  machine  averaged] 
21.171  sq  yds.  per  each  day  of  eight  hours 
which  they  worked. 

According  to  the  recently  issued  report  ofjl 
the  operations  of  the  I'liguiecr's  Department  ' 
for  the  fiscal  year  1911,  from   which  these! I 

uote>  are  taken,  under  the  above  system  01 
street  washing  il  was  found  that  the  street1 
were  kept  almost  entirely  free  from  dust.  \n\ 
dirt  which  may  accumulate  does  not  have  tittle  [ 
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o  be  pulverized  and  the  particles  are  too  heavy 
o  be  disturbed  or  blown  about  by  an  ordinary 
vind.  Under  the  old  method  of  sweeping 
:he  heavier  and  coarser  particles  were  re- 
noved,  but  most  of  the  dust  remained,  to  be- 
ome  a  source  of  annoyance  when  disturbed 
)y  the  wind  or  rapidly  passing  vehicles,  al- 
hough  the  streets  might  have  appeared  to  the 
rye  to  be  clean. 

HAND  PATROL,  SQUEEGEEING,  FLUSHING,  ETC. 

The  following  tables  give  some  details  re- 
jarding  the  day  labor  work  of  sprinkling, 
weeping  and  cleaning  streets  in  the  fiscal 
fear  ending  June  30,  1911. 

HAND  PATROL  WORK. 

dumber  of  days  worked   276% 

dumber  of  men  employed  per  day..  195 

irea  cleaned,  sq.  yds  536,897,423 

dumber  of  loads  hauled   7,161 

u.  yds.  debris  removed,  4  cu.  yds. 

to  wagon  load    28,644 

"•ons  debris  removed    14.322 

Total  cost    $94,134.48 

"!ost  per  1,000  sq.  yds   $0,175.5 

The  items  making  up  the  total  of  $94,134.48 
n  the  hand  patrol  work  were  as  follows : 

'ay  rolls   $80,971.73 

■"orage,   horseshoeing,   repairs  to  har- 
ness, stable  labor,  stable  improvement 

and  medicine  for  horses   6,757.72 

urchase  of  jute  sacks   861.00 

urchase  of  pan  scrapers   147.84 

urchase  of  50  new  bag  carriers   712.50 

Urchase  of  split  bamboo   161. 2S 

'urchase  of  sundries   326.72 

Repairs  to  bag  carriers  (material)   75.10 

tepairs  to  machines  (material)   732.05 

!>abor  on  repair  work   1,306.77 

tent  of  storage  room   4S.00 

Repairs  to  bicycles,*  pro  rata   141.56 

Operative,  pro  rata   1,714.8s 

Vdministration,  pro  rata   177.33 

Total   $94,134.50 


•There  are  12  bicycles  in  constant  use,  5  of 
vhich  are  used  in  hand  patrol  service,  3  each 
n  alley  and  unimproved  streets,  and  1  in  street 
vashing  (squeegee).  •  The  total  cost  of  bicycle 
epairs  was  $339.73. 

The  following  table  gives  a  comparative 
tatement  of  the  cost  of  handwork  from  1905 
o  1911: 

Sq.  yds.  Total        Per  1,000 

cleaned.  cost.         sq.  yds. 

.905   430,216,853  $80,102  $0.1862 

906   495,192,074  88,338  .1785 

.907   497,811,216  90,675  .1824 

.908   489,528.820  80.110  .1896 

909   500,549,957  93,281  .1863 

.910   543,088,777  96,610  .1778 

.911   536,897,423  94,134  .1753 

Some  details  of  the  work  with  squeegees 
in  the  fiscal  year  1911  are  as  follows: 

Mumber  of  days  worked   105 

Area  cleaned,  sq.  yds  50,012,859 

rotal  cost    $5,814.57 

2ost  per  1,000  sq.  yds   $0.1162 

The  operating  expenses  going  to  make  up 
the  total  of  $5,814.57  were  as  follows: 

Pay  rolls   $1,746.05 

Forage,  horseshoeing,  repairs  to  harness, 
stable  labor,  improvements  to  stable, 

and  medicine  for  horses   2,555.57 

Repairs  (material)    449. S7 

Repairs  to  bicycles,  pro  rata   28.31 

Dperative,  pro  rata   857.44 

Administrative,  pro  rata   177.33 


Total   $5,814.57 

Details  of  the  street  flushing  work  were  as 
follows : 

Number  of  days  worked   132 

Area  cleaned,  sq.  yds  5,589,367 

Total  cost  $1,765.12 

Cost  per  1,000  sq.  yds   $0.3157 

The  operating  expenses  of  $1,765.12  can  be 
itemized  as  follows : 

Pay  rolls   $  513.01 

Forage,  horseshoeing,    harness  repairs, 
stable  labor,  improvements  to  stable, 

and  medicine  for  horses   788.98 

Operative,  pro  rata   285.81 

Administrative,  pro  rata   177.32 


Number  of  miles  sprinkled  60  to  70 

Number  gals,  water  used   1,800,000 

Total  cost   $13,233.59 

The  detailed  operating  expense  was  as  fol- 
lows : 

Pay  rolls   $  4,145.34 

Forage,   horseshoeing,   repairs  to  har- 
ness,  stable   labor,   improvements  to 

stable  and  medicine  for  horses   6.20S.S7 

Repairs  to  sprinkler  wagons  (material).  182.33 

Repairs  to  sprinkler  wagons  (labor)..  615.84 
Transf'd  voucher  for  work  on  county 

road    189.00 

Operative,  pro  rata   1,714.88 

Administrative,  pro  rata   177.33 


Total   $1,765.12 

The  details  of  the  street  sprinkling  work 
were  as  follows : 

Number  of  2-horse  sprinklers  in  use..  12 
Number  of  days  worked   206% 


Total   $13,233.59 

Table  I  shows  the  average  number  of  horses 
owned  by  the  Department  and  the  percentage 
charged  to  each  class  of  work  for  each  quar- 
ter and  also  for  the  entire  year.  The  cost  of 
forage,  medicine,  stable  labor  and  improve- 
ments, horseshoeing  and  repairs  and  harness 
was  charged  to  each  class  of  work  noted 
above  according  to  the  percentages  in  the 
table. 

MACHINE   SWEEPING,   ALLEY   CLEANING,  ETC. 

As  previously  noted  the  machine  sweeping, 
the  cleaning  of  public  alleys,  and  the  cleaning 
of  certain  unimproved  streets  was  done  by 
contract.  Some  of  the  details  of  the  machine 
sweeping  work  were  as  follows : 

Number  of  days  worked   258 

Area  cleaned,  sq.  yds  367,242,484 

Number  of  loads  hauled   21,336 

Cu.  yds.  debris  removed,  2  cu.  yds 

to  cart  load    42,672 

Tons  of  debris  removed   21,336 

Net  cost  at  contract  price   $83,547.67 

Contract  price  per  1,000  sq.  yds   $0.22% 

The  following  is  a  comparative  statement 
showing  the  cost  of  machine  work  from  1905 
to  1911 : 

Contract  cost 
Sq.  yds.  per  1,000 

cleaned.        Net  cost.     sq.  yds. 

1905   223,337,975         $54,361  $0.1681 

1906   299,313,747  50,322  .1681 

1907   373,029,844  84,864  .2275 

1908   423,398,395  96,323  .2275 

1909   453,052,163         103,069  .2275 

1910   435,397,855  99,053  .2275 

1911   367,242,484  83,548  .2275 

Some  details  of  the  work  of  cleaning  the 

public  alleys  follow : 

Number  of  days  worked   250*4 

Area  cleaned,  sq.  yds  38,396,138 

Number  of  loads  hauled   5,637 

Cu.  vds.  debris  removed,  iy2  cu.  yds. 

to  cart  load    8,455 

Tons  of  debris  removed:   5,637 

Net  cost  at  contract  price  $15,358.44 

Contract  price  per  1,000  sq.  yds   $0.40 

A  comparison  of  the  cost  of  alley  work 
from  1905  to  1911  shows  the  following: 

Contract  cost 
Sq.  yds.  per  1,000 

cleaned.        Net  cost.     sq.  yds. 

1905   33,232,290         $11,631  $0.35 

1906   39,557,254  13,845  .35 

1907   44,131,505  17,653  .40 

1908   48,040,371  19,216  .40 

1909   51,782,270  20.713  .40 

1910   50.532,192  20,213  .40 

1911   38,396,138  15,358  .40 

Some  details  of  the  cleaning  of  unimproved 
streets  were  as  follows : 

Number  of  days  worked   275 

Area  cleaned,  sq.  yds  40,194,274 

Number  of  loads  hauled   13,621 

Cu.  vds.  debris  removed,  1  cu.  yd.  to 

cart  load    13,621 

Tons  of  debris  removed   13,621 

Contract  price  per  day  for  full  force..  $73.80 

Contract  cost  $17,006.26 

Contract  cost  per  1,000  sq.  yds   $0.4231 

The  following  is  a  comparative  statement 
showing  the  cost  of  cleaning  unimproved 
streets,  1905-1911: 

Cost 

Sq.  yds.  Contract  per  1,000 
cleaned.  cost.        sq.  yds. 

1905   22,681,544         $15,893  $0.7007 

1906   34,515,843  16,607  .4954 

1907   31.007,419  17.70S  .5865 

1905   35,038,965  18,391  .5391 

1909   36,067,409  17,640  .5024 

1910   39.683,516  17,437  .4514 

1911   40,194,274  17,006  .4231 


TABLE    I.— AVERAGE    NUMBER  . 

Horses. 

July,  August.  September   60 

October,  November,  December   73 

January.  February,  March   69 

April,  May,  June   11 6. S3 


Total  for  4  quarters 
Average  for  year.  . . . 
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Hand 

Sprink- 

Squee- 

Flush 

patrol. 

lers. 

gees. 

ers. 

Buggy. 

Repair 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

47.1 

47.1 

3.9 

1.9 

39.4 

32.8 

16.43 

6.55 

3.27 

1.63 

39.35 

32.85 

16.4 

6.57 

3.28 

1.64 

32.05 

32.05 

26.7 

5.34 

2.67 

1.33 

157.90 

144.80 

59.53 

18.46 

13.12 

6.50 

39.4 

36.2 

14.9 

4.6 

3.3 

1.6 

Notes  on  Road  and  Street  Work. 

Liquid  Asphalt  and  Granite  Chippings 
Surfacing. — The  Borough  Council  <>i  I 
sington,  London,  England,  is  planning  to  treat 
a  part  of  one  of  the  principal  roads  of  the  bor- 
ough with  a  dressing  of  liquid  asphalt  into 
which  granite  chips  will  be  rolled.  It  is  stated 
that  the  tar  now  covering  this  portion  of  the 
road  is  to  be  burned  off  with  flare  lamps,  after 
which  the  dry  surface  will  be  treated  with  a 
thin  coat  of  liquid  Trinidad  asphalt.  Upon 
this  will  be  spread  a  heavy  dressing  of  %-in. 
to  %-in.  granite  chippings,  then  a  light  dress- 
ing of  liquid  asphalt,  and  again  on  that  a  fur- 
ther dressing  of  %-in.  granite  chippings.  The 
surface  will  then  be  rolled. 

Tar  Grouted  Slag  Blinded  Road.— Road 
construction  by  grouting  the  road  metal  with 
tar,  rolling  and  blinding  with  fine  slag,  has 
been  tried  with  satisfactory  results  by  the 
Burgh  Engineer  of  Bridge  of  Allan,  Scot- 
land. The  results  obtained  are  stated  to  de- 
pend largely  on  the  quality  of  tar  used,  which 
should  be  specially  distilled  and  entirelv  free 
from  ammoniacal  liquors.  In  the  work  at 
Bridge  of  Allan  the  untarred  metal  is  simply 
spread  out  on  the  roadway  and  the  roller 
passed  over  a  few  times  to  bring  the  mate- 
rial into  shape.  The  tar  is  heated  to  a  tem- 
perature of  about  200°  F.  and  is  then  poured 
over  the  metal  by  means  of  watering  cans 
having  rose  spreaders  attached.  After  the 
tar  has  been  applied  the  roller  is  again  passed 
over  the  road,  the  metal  blinded  with  fine 
slag  and  the  road  again  rolled.  About  two 
weeks  after  the  surface  has  been  consolidated 
the  surplus  surface  slag  is  swept  toward  the 
gutter  with  a  horse  brush.  The  road  sur- 
face is  then  painted  with  hot  tar  and  after- 
wards reblinded  with  the  old  slag  previously 
swept  off. 

Oyster  Shell  Bed  for  Pipe  Culvert.— In 

his  paper,  "Problems  of  Road  Construction," 
read  before  the  American  Roadbuilders'  Asso- 
ciation, Maj.  W.  W.  Crosby,  Chief  Engineer  of 
the  Maryland  State  Roads  Commission,  cited 
the  following  example  of  the  successful  use 
of  oyster  shells  for  a  bed  for  a  pipe  culvert : 
The  work  was  done  about  ten  years  ago 
where  a  road  crossed  a  bight  of  salt  marsh 
by  a  pile  trestle  about  200  ft.  long.  It  was 
proposed  to  fill  in  the  space  instead  of  making 
the  necessary  renewal  of  the  old  woodwork, 
and  by  means  of  a  double  line  30-in.  cast 
iron  pipe  take  care  of  a  small  stream  cross- 
ing the  road  through  the  marsh.  The  surface 
of  the  marsh  was  at  about  mean  high  tide 
and  the  marsh  mud  of  unknown  depth.  Along 
the  slight  stream  depression  through  the 
marsh  a  bed  of  oyster  shells,  the  cheapest 
material  available  was  laid.  This  bed  was 
about  10  ft.  longer  than  the  pipe  and  about 
12  ft.  in  width.  The  shells  were  dumped 
from  carts  through  the  floor  of  the  old  bridge 
and  spread  out  as  necessary  to  probably  an 
average  depth  of  2  ft.  with  their  upper  sur- 
face level  and  just  above  high  tide.  The 
pipes  were  then  laid  in  the  center  of  this  bed 
and  the  tilling  over  them  placed.  The  re- 
sults have  been  entirely  satisfactory. 

Street  Cleaning  Costs  of  Columbus,  O. — 
Street  cleaning  at  Columbus,  O..  is  done  by 
hand  cleaning,  machine  sweeping  and  flush- 
ing. The  latter  method  is  employed  chiefly 
in  the  central  part  of  the  city.  The  hand 
cleaning  gang  is  also  employed  chiefly  in 
the  central  congested  district.  The  average 
cost  in  1910  of  cleaning  by  machine  sweeping 
was  36.9  cts.  per  great  square  or  92.6  cts. 
per  cu.  yd.  of  dirt  removed.  Five  crews,  con- 
taining 20  laborers,  10  wagon?  with  drivers, 
10  sweepers  and  five  sprinkling  wagons 
cleaned  an  average  of  550  great  squares  each 
day,  the  amount  of  dirt  removed  averaging 
140  cu.  yds.  The  average  cost  of  cleaning 
by  flushing  was  79.3  cts.  per  great  square  or 
$1.97  per  cu.  yd.  of  dirt  removed:  On  an  av- 
erage two  flushing  crews  of  4  laborers,  4 
wagons  and  6  flushers  cleaned  91  great  squares 
per  day.  the  average  amount  of  dirt  removed 
being  36  cu.  yds.  per  day.  The  cost  of  hand 
cleaning  by  the  regular  patrol  and  the  hand 
gang  was  32.9  cts.  per  great  square,  or  $1.97* 
per  cu.  yd.  of  dirt  removed.    The  hand  clean- 
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ing  gang  also  removed  9,129  loads  of  snow  at 
a  cost  of  57  cts.  per  cu.  yd.  One  hand  clean- 
ing gang  of  five  laborers  with  one  wagon  and 
driver  cleaned  on  average  26  great  squares 
per  day,  removing  12  cu.  yds.  of  dirt.  The 
hand  patrol  consisted  of  37  men,.  4  wagons 
and  their  drivers.  This  gang  on  an  average 
cleaned  351%  great  squares  per  day,  the  av- 
erage amount  of  dirt  removed  being  48  cu. 
yds.  The  above  costs  include  payrolls  and 
equipment,  supplies  and  water,  but  do  not 
include  maintenance  or  other  fixed  charges. 
The  above  data  have  been  taken  from  the  1910 
report  of  Everett  Spurlock,  Superintendent  of 
Streets  of  Columbus. 

Road  Sub-grade  Construction. — The  fol- 
lowing note  on  the  construction  of  the  road 
sub-grade  preparatory  to  the  placing  of  the  sur- 
facing is  taken  from  a  paper  on  "Problems 
of  Road  Construction,"  presented  by  Major 
W.  W.  Crosby,  at  the  recent  convention  of 
the  American  Roadbuilders'  Association :  A 
proper  sub-grade  should  be  firm,  even  and  as 
little  susceptible  to  damage  by  water  as  pos- 
sible. Gravel,  preferably  sandy  or  with  no 
excess  of  clay,  gives  an  ideal  sub-grade  when 
properly  shaped  and  rolled.  Clean  sand  will 
furnish  a  most  satisfactory  one,  though  it 
may  bring  about  some  waste  surfacing  ma- 
terial. In  many  localities,  neither  sand  nor 
gravel  is  available.  Crusher  screenings  may 
be  substituted  with  very  satisfactory  results. 
Some  clays  will  make  a  very  good  sub-grade, 
if  not  too  wet,  so  as  to  be  muddy  or  rubbery, 
nor  too  dry  so  as  to  be  dusty,  provided  the 
surfacing  and  underdrainage  are  so  installed 
as  to  keep  the  clay  in  good  condition.  Other 
clays  cannot  be  thus  handled.  Major  Crosby 
stated  that  he  had  secured  satisfactory  results 
in  some  instances  by  the  use  of  a  layer  of 
gravel,  sand,  or  screenings  from  3  to  6  ins. 
thick  immediately  below  the  surfacing.  Also, 
rolling  a  layer  of  stone  into  the  sub-grade 
after  shaping  it,  but  before  applying  the  first 
course  of  the  regular  surfacing,  frequently 
relieves  the  defect  of  the  subgrade.  Another 
way  is  to  prepare  the  sub-grade  by  shaping 
and  rolling  as  usual  and  then  to  apply  a  first 
course  of  the  macadam  of  special  composi- 
tion. That  is,  instead  of  using  for  this  course, 
one  size  of  stone,  to  mix  with  the  ordinary 
No.  1  stone,  say  50  per  cent  of  sand  or  screen- 
ings (for  instance,  by  running  the  screenings 
and  No.  1  stone  together  from  the  screen). 
Then  spread  this  mixture  on  the  prepared 
sub-grade,  harrow  it,  and  then  roll.  This  has 
proved  a  very  satisfactory  solution  in  many 
cases  where  otherwise  the  failure  of  ordinary 
8-in.  macadam  was  almost  certain.  Probably 
the  fine  material  in  the  No.  1  stone  pre- 
vented the  coming  up  of  the  sub-grade  mate- 
rial into  the  macadam  and  thus  its  destruc- 
tion in  freezing  and  thawing  wet  weather. 

Cost  of  Applying  Calcium  Chloride  at 
Watertown,  N.  Y. — During  the  season  of 
1911  the  Board  of  Public  Works  of  Water- 
town,  N.  Y.,  applied  calcium  chloride  to 
a  number  of  streets  in  the  city.  The  city 
had  no  appropriation  for  this  work,  but  the 
Board  of  Public  Works  bought  two  carloads 
of  calcium  chloride  from  the  Solvay  Process 
Co.  and  offered  to  apply  the  same  on  any 
street  provided  the  property  owners  would 
pay  in  advance  a  sum  equal  to  2  cts.  per  front 
foot  of  property  or  4  cts.  per  lineal  foot  of 
street.  The  property  owners  accepted  this 
proposition  and  the  calcium  chloride  was  ap- 
plied on  a  considerable  number  of  streets.  It 
may  be  stated  here  that  the  city  made  a  profit 
of  about  $20  on  the  work.  The  streets  were 
swept  by  hand  and  the  calcium  chloride  ap- 
plied with  a  lime  spreader  drawn  by  one 
horse.  The  average  width  of  the  streets 
treated  was  .'10  ft.  and  the  calcium  chloride 
was  applied  on  an  average  width  of  20  ft 

l  lie  '  < <  i  * 1 1        i  ale  nun  chloride,  including 

freight  and  hauling  to  the  city  hall  yard  was 
$2.85  per  drlim.  As  to  the  effect  of  the  applica- 
tion Mr.  E,  W.  Sayies,  City  Engineer,  itatei 

that  wherever  the  street  was  in  first  class  con- 
dition the  i. ili  nun  chloride  seemed  to  have  a 
good  effect  "ii  the  road  and  kept  it  just  moist 
enough  so  thai  the  action  of  traffic  kept  the 
load  packed  and  hard  and  did  away  entirely 
with  the  dust  nuisance.    The  cost  of  the  ap- 


plications is  shown  in  the  accompanying  tabu- 
lation. 

Tests  of  9^-year  Old  Creosoted  Wood 
Blocks. — A  report  on  creosoted  wood  pav- 
ing blocks  removed  from  in  front  of  the  Audi- 
torium Hotel  on  Michigan  Ave.  in  Chicago, 
after  9Vz  years'  service,  has  been  made  re- 
cently to  the  Chicago  Bureau  of  Public  Ef- 
ficiency by  Col.  J.  W.   Howard,  Consulting 


*Sweeping,  hauling  and  spreading. 


Engineer,  New  York  City.  These  blocks  had 
been  subjected  to  severe  climatic  conditions 
and  to  a  numerous  and  heavy  traffic.  They 
were  removed  in  connection  with  the  widen- 
ing of  the  street  and  the  securing  of  a  new 
contour.  The  blocks  were  made  of  a  good 
grade  of  long  leaf  yellow  pine  and  the  ex- 
aminations showed  that  they  were  very  well 
preserved  and  that  there  had  been  no  appre- 
ciable wear  and  no  decay.  Col.  Howard's 
analysis  and  tests,  especially  of  the  oil  used 
in  the  preservative  of  the  blocks,  showed  the 
following:  The  preservative  extracted  from 
the  blocks  gave  following  results :  The  blocks 
still  contained  14.5  lbs.  per  cu.  ft.  of  the  pre- 
servative. The  records  showed  that  the  orig- 
inal content  of  the  block  was  16  lbs.  The  loss 
of  preservative,  therefore,  was  only  1.5  lbs. 
per  cu.  ft.  in  9%  years.  This  was  a  very 
slight  portion  of  the  preservative  and,  accord- 
ing to  the  report,  did  not  materially  injure 
the  quality  of  the  blocks  in  respect  to  resist- 
ing decay  nor  detract  from  the  physical  or 
wearing  qualities  as  against  weather  and  traf- 
fic. The  fractional  distillation  of  the  extracted 
preservatives  gave  the  following  results : 

Per 
cent. 


Between      0°  and  170°  C   3.30 

Between  170°  and  200°  C   1.43 

Between  200°  and  210"  C   5.98 

Between  210°  and  235°  C   1.57 

Between  235°  and  270°  C   12.30 

Between  270°  and  31.r>°  C   16.52 

Total  up  to  315°  C   41.11 

315°  and  above   54. 

4.fl 

Residue    

100 


A  second  or  check  distillation  on  another  sam- 
ple of  extracted  preservative  showed  that  the 
distillate  up  to  315°  C.  was  46  per  cent.  The 
specific  gravity  of  the  extracted  preservative 
was  1.08.  The  specific  gravity  of  the  original 
preservative,  which  was  a  creosote  oil  made 
from  coal  tar,  Col.  Howard  estimates  as  hav- 
ing been  between  1.03  and  1.06,  which  con- 
firms certain  records  of  past  years  indicating 
that  the  gravity  of  the  original  coal-tar-creo- 
sote oil  used  in  the  above  pavement  was  1.06. 
In  the  tests  the  natural  resin  of  the  wood  was 
carefully  excluded  from  the  distillation  tests 
up  to  315°  C.  A  little  of  the  resin  appears  in 
the  distillate  above  315°  C.  The  distillation 
was  of  course  made  with  the  exclusion  of 
air  in  the  retort,  etc. 


Methods  of  Making  a  Reconnaissance 
for  the  Meridian  Road  in  South 
Dakota. 

Contributed  lis  Samuel  II  l,ea.  State  Kllgl- 
Qtai  Of  Soul  li  I  Niltota. 

In  making  •  '  reconnaissance  for  the  Meridian 
toad  across  the  state  of  South  Dakota,  the 
writer  made  use  of  automobiles  for  transpor- 


tation over  the  country  roads  comprising  the 
route.  The  trip  was  made  with  considerable 
rapidity  considering  the  amount  of  work  done 
and  the  condition  of  the  roads  traversed. 

The  proposed  Meridian  Road  will  comprise 
a  trunk  highway  extending  from  Galveston, 
Texas,  northward  through  the  United  States, 
across  the  international  boundary  to  Winni- 
peg, Canada.    A  meridian  of  longitude  will 


be  followed  as  closely  as  practicable,  hence, 
the  name  adopted  for  the  road.  The  plan  is 
to  construct  a  good  dirt  road,  with  reason--' 
able  grades,  properly-shaped  roadway,  and; 
suitable  provision  for  drainage.  As  far  as) 
practicable,  existing  roads  will  be  utilized;' 
these  will  be  improved  and  brought  up  to  cer- 
tain standards.  The  road  will  be  laid  outj 
and  built  under  competent  engineering  super-' 
vision,  and  provision  will  be  made  for  ade-' 
quate  maintenance  after  completion.  The  ac- 
companying map  shows  the  proposed  route 
of  the  road.  The  road  will  enter  South  Da- 
kota from  the  south  at  Yankton,  where  a; 
pontoon  bridge  crosses  the  Missouri  River., 
From  Yankton  the  route  follows  a  northerly 
general  direction  through  the  state,  passing: 
through  the  following  towns:  Freeman,'- 
Bridgewater,  Salem,  Madison,  Arlington,  Wa-< 
tertown,  Sisseton  and  White  Rock.  The  last- 
named  town  is  in  the  extreme  northeast  cor-» 
ner  of  South  Dakota ;  from  this  point  the 
route  passes  into  North  Dakota  and  contin- 
ues northward  along  the  Red  River  Valley. 

In  arranging  for  the  trip  it  was  necessary 
to  consider  the  fact  that  there  were  no  state 
funds  available  for  defraying  the  cost  of  ai 
highway  survey  or  even  for  making  a  recon- 
naissance. Notices  to  this  effect  were  sent  to 
the  various  communities  along  the  line  in  the  I 
state  and  their  co-operation  with  the  State 
Engineer  was  requested.  The  result  was  en- 
couraging: assurances  were  given  by  mayors 
of  towns,  and  officers  of  commercial  clubs  and 
automobile  clubs  that  the  pathfinders  would 
be  taken  care  of.  These  assurances  were 
faithfully  carried  out-  the  arrangements  for 
transportation  from  place  to  place  were  good, 
and  excellent  accommodations,  were  provided 
for  the  party  at  all  places  where  stops  were 
made. 

The  general  route  had  been  determined  be- 
fore undertaking  the  trip.    The  several  im  ' 
portant  towns  along   the  line  were  consid- 
ered as  objective  points  and  it  was  consid 
ered  ncccssarv  to  select  the  best   and  most 
feasible  route  between  successive  towns.  With 
this  object  in  mind,  the  engineers  were  pre- 
pared to  make  copious  notes  along  the  entire  I 
route  across  the  state.     The  object  was  tol 
sec  the  condition  of  the  roads,  to  note  the 
mileage  of  improved  roads  and  of  roads  need-  I 
ing  improvement,  the  character  of  the  soil! 
and  materials  available  for  road  work. 

\  schedule  for  the  trip  was  prepared  in 
advance ;  this  designated  the  date  of  start 
ing  out  and  time  of  expected  arrival  al  each 
town  along  the  route.  The  itinerary  wa» 
projected  with  the  expectation  of  covering 
about  100  mi.  of  distance  each  day,  but  it 
was  soon  found  that  this  program  could  nol 
be  carried  out.  During  the  early  stages  main 
miles  of  road  were  found  to  be  almost  im 
passable  on  account  of  recent  rains.    At  sonn 


COST  OF  APPLYING  CALCIUM 
No. 
drum 
Distance  calcium 
treated,  chloride 
Street.  Ft.  used. 

Sterling    550  5 

Winslow    875  9 

Keyes  ave   650  7 

Keyes  ave   575  7 

Winslbw    400  4 

Paddock    950  10 

Park  ave   1,050  11 

Keyes  ave   405  5 

Mullin    1,020  10 

Ten  Eyck   1,000  10 

Ten  Eyck   614  6% 

State    580  6 

Paddock    915  9 

Mullin    950  9 

Massey    600  7% 

Flower  ave   850  9 

Sherman    450  4 

Stone    750  6% 

Mullin    500  5 


CHLORIDE  AT  WATERTOWN,  N.  Y.  IN  1911. 


Cost  of  calciu 

chloride 
per  sq.  yd. 
$0.0116 

.0132 

.0139 

.0157 

.0128 

.0135 

.0134 

.0158 

.0120 

.0128 

.0136 

.0125 

.0126 

.0122 

.0160 

.0136 

.0140 

.0111 

.0128 


Sweeping 
per  sq.  yd. 
$0.0006 
.0012 
.0015 
.0017 
.0028 
.0013 
.0010 
.0016 
.0013 
.0010 
.0010 


Hauling 
and 
spreading 
per  sq.  yd. 

$0.0009 
.0014 
.0015 
.0017 
.0024 
.0013 
.0010 
.0014 
.0010 
.0012 
.0012 
.0058* 
.0031* 
.0037* 
.0047* 
.0026* 
.0047* 
.0046* 
.0032* 


Foreman 
per  sq.  yd. 
$0.0006 
.0004 
.0005 
.0006 
.0008 
.0002 
.0003 
.0004 
.0003 
.0003 
.0006 


Total  cost 
per  sq.  yd. 
$0.0137 
.0162 
.0174 
.0197 
.0188 
.0163 
.0157 
.0192 
.0152 
.0153 
.0164 
.0182 
.0157 
0159 
.0207 
.0162 
.0187 
.0157 
.0161 
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aces  ponds  or  sloughs  extended  from  fence 
fence  across  the  roadway ;    attempts  to 
oss  these  at  high  speed  frequently  resulted 

the  machine  getting  stuck  in  the  mud.  As 
e  continued  northward  the  roads  became 

ier  and  consequently  better. 
The  writer  was  assisted  in  the  engineering 
ork  by  Prof.  McDaniel  of  the  State  Uni- 
:rsity.  The  two  other  members  of  the  party 
ere  Mr.  Edwards,  a  Commissioner  of  Yank- 
in  County,  and  Mr.  Burden,  a  newspaper 
an.  This  party  of  four  men  made  the  trip 
irough  the  state  from  Yankton  to  White 
ock. 

METHODS  EMPLOYED. 

Since  the  time  available  for  making  the 
:connaissance  was  limited,  it  was  necessary 
i  make  the  trip  as  expeditiously  as  possible. 

was  important  that  there  should  be  no  de- 
ys  where  transfers  would  be  made  and  ar- 
ingements  were  planned  with  a  view  to  hav- 
ig  automobiles  on  hand  promptly  where 
langes  were  intended. 

In  making  the  trip  the  writer  and  his  assist- 
lt  rode  in  the  leading  car,  occupying  the 
ick  seat  for  convenience.  In  the  front  seat 
ould  be  a  resident  of  the  county  through 
hich  we  were  then  passing.  From  him  we 
Jtained  information  concerning  local  de- 
jsits  of  gravel  and  other  road-building  ma- 
rial,  nature  of  soil,  local  prices  paid  for 
bor,  and  such  other  information  as  was  con- 
dered  necessary  in  preparing  a  report  and 
;timate  of  cost  for  the  proposed  road. 
Each  day,  before  starting  out,  consultation 
mcerning  the  road  ahead  of  us  would  be  had 
ith  members  of  local  automobile  clubs  and 
ith  other  persons  familiar  with  road  con- 
itions.  The  route,  having  been  decided  upon, 
ould  then  be  designated  on  a  county  map 
■ovided  for  the  purpose.  This  was  done  by 
rawing  a  line  in  red  ink  on  the  map.  In 
>me  instances  alternative  routes  between 
iccessive  objective  points  would  be  suggest- 
1,  and  in  such  cases  each  route  would  be 
lown  on  the  map. 

While  traveling,  the  writer,  who  acted  as 
aserver,  was  seated  in  the  car,  beside  his 
ssistant,  who  acted  as  recorder. 

The  observer  held  before  him  the  local 
junty  map  and  noted  the  Township,  Range 
id  Section  numbers  as  the  car  moved  along, 
tost  of  the  way,  the  boundary  of  each  section 
r  square  mile  of  land  was  designated  by  a 
)adway,  6C  ft.  in  width,  between  adjacent 
;ctions.  In  localities  where  the  section 
aundaries  were  not  well  defined,  and  at 
laces  where  the  route  passed  through  the 
:ctions,  distances  were  determined  by  noting 
le  registrations  of  the  speedometer  or  auto- 
leter  attached  to  the  car.  The  observer  noted 
le  condition  of  the  country  roads  traversed, 
le  provisions  made  for  drainage,  the  grades 
ver  hills  and  across  streams,  valleys,  and  all 
atural  conditions  relating  to  the  road. 

The  recorder  was  provided  with  a  pad  of 
Dte  paper  and  a  soft  pencil,  to  insure  ease 
id  rapidity  in  writing  down  the  notes.  These 
ere  made  as  full  and  complete  as  possible, 
verything  affecting  the  proposition  was  no- 
:d,  including  recommendations  and  sugges- 
ons  for  dragging  surface,  widening  roadbed, 
:placing  bridges,  reducing  grades,  surface 
rainage,  etc.  It  was  expected  that  the  notes 
iken  during  each  day  would  be  transcribed 
le  same  night  in  a  note  book  for  permanent 
;cord.  This  was  found  impracticable,  for 
very  moment  of  the  time  up  to  a  late  hour 
t  night  was  taken  up  with  other  matters.  The 
ork  of  transcribing  the  notes  was  necessar- 
y  deferred  to  a  later  period.  The  equipment 
amprised  a  hand  level  for  use  in  estimating 
rades  at  hills  and  stream  crossings.  A  small 
amera  and  a  supply  of  plates  was  taken  with 
s;  this  was  used  in  taking  photographs  of 
fiaracteristic  scenes  along  the  route. 

As  the  car  moved  along  the  engineers  made 
ireful  observation  of  the  various  physical 
eatures  along  the  route,  and  a  stop  was  made 
t  the  end  of  each  mile,  to  allow  opportunity 
Dr  recording  the  notes  of  the  mile  that  had 
Jst  been  traversed.  For  the  first  few  miles 
f  the  trip  the  recorder  attempted  to  save 
irne  by  writing  down  the  notes  while  trav- 
ling,  without  stopping  the  machine,  hut  this 


was  abandoned  after  trial.  It  was  found  that 
satisfactory  notation  could  not  be  made  while 
the  car  was  going  even  at  moderate  speed. 
The  stop  was  usually  from  2  to  3  minutes  in 
length.  This  was  found  to  be  sufficient  time 
for  recording  the  notes;  in  this  way  the  im- 
pressions were  recorded  while  they  were 
fresh  in  mind,  practically  on  the  ground. 
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Proposed  Route  of  the  Meridian  Road  from 
Galveston,  Tex.,  to  Winnipeg. 

The  notes  comprised  the  following  fea- 
tures : 

1.  Condition  of  road  surface. 

2.  Drainage  conditions. 

3.  Grades. 

4.  Bridges  and  culverts. 

5.  Character  of  soil. 

6.  Local  deposits  of  gravel  and  other  road 
material. 

7.  Suggestions  for  dragging,  drainage,  re- 
duction of  grades,  and  other  improvements. 

8.  Estimated  cost  of  necessary  improve- 
ment work. 

Except  in  a  few  instances  no  change  of 
route  from  section  lines  was  recommended. 
A  portion  of  the  route  was  quite  hilly,  and  in 
some  places  it  was  necessary  to  go  through 
the  sections  in  order  to  find  a  suitable  route. 

The  most  direct  and  feasible  route  across 
the  state  for  the  proposed  Meridian  Road 
covers  a  distance  of  275  miles.  In  making  the 
reconnaissance  it  was  considered  necessary 
in  several  localities  to  examine  alternative 
routes  for  the  purpose  of  determining  their 
relative  merits. 


The  distance  from  Yankton  to  White  Rock, 
along  the  proposed  route  is  275  mi.  An  addi- 
tional distance  of  '.)'J  mi.  was  covered  in  ex- 
amining the  several  alternative  routes  be- 
tween successive  governing  points.  This  made 
the  total  mileage  examined  in  the  state  on 
the  trip  aggregate  374  mi. 

The  trip  from  Yankton  to  White  Rock, 
covering  356  mi.  of  country  roads,  was  made 
in  the  5  days  inclusive  from  Monday,  Octo- 
ber 23,  to  Friday,  October  28,  1911.  The  aver- 
age mileage  was  therefore  75  mi.  per  day,  in- 
cluding the  alternative  routes  covered. 


Considerations  Affecting  the  Selection 
of    Types    of    Pavements  Best 
Adapted  for  Use  Upon  a  Given 
Street. 

Early  in  1910  the  City  Council  of  Cam- 
bridge, Mass.,  passed  an  order  authorizing  the 
mayor  to  appoint  a  commission  to  consider 
and  report  a  comprehensive  plan  for  the  de- 
velopment and  improvement  of  the  streets  of 
the  city.  The  order  provided  that  the  com- 
mission should  consist  of  the  City  Engineer, 
the  Superintendent  of  Streets,  a  third  person 
to  serve  without  compensation,  and  such  ex- 
pert engineers  as  the  Cambridge  Taxpayers' 
Association  might  suggest.  As  appointed  by 
the  Mayor,  the  commission  consisted  of 
George  M.  Clukes,  representing  citizens  at 
large ;  Lewis  M.  Hastings,  City  Engineer ;  Ed- 
ward W.  Quinn,  Superintendent  of  Streets, 
and  Harrison  P.  Eddy,  the  engineer  repre- 
senting the  Cambridge  Taxpayers'  Associa- 
tion. 

The  first  meeting  of  the  commission  was 
held  on  May  5,  and  on  May  21,  1910,  a  pre- 
liminary report  covering  recommendations  for 
the  current  year  was  issued.  In  its  final  re- 
port, which  has  been  made  public  recently, 
the  commission  outlined  a  comprehensive 
scheme  for  street  improvements  covering  a 
term  of  years.  The  total  estimated  expense 
of  the  work  recommended  in  this  scheme  is 
nearly  $1,650,000.  This  amount,  the  commis- 
sion believes,  will  have  to  be  expended  by  the 
city  during  the  next  10  years  to  provide  satis- 
factory, durable  pavements.  The  plan  recom- 
mended provides  for  the  early  improvement 
of  those  streets  or  portions  of  streets  which 
appeared  to  be  the  most  important  for  pro- 
ducing, in  connection  with  the  streets  now 
paved,  a  comprehensive  system  of  paved 
streets.  An  effort  was  made  to  designate  the 
order  in  which  these  streets  should  be  paved, 
so  that  the  pavement  might  be  made  contin- 
uous throughout  the  city  at  as  early  a  date 
as  possible.  The  successful  development  of 
the  recommended  scheme,  states  the  report 
will  depend  upon  continuing  the  streets  in 
the  order  and  in  the  manner  recommended.  In 
making  its  recommendations  as  to  the  sur- 
facing material  to  be  used,  the  commission 
gives  particular  attention  to  the  selection  for 
each  street  of  a  type  of  pavement  best  adapt- 
ed to  the  requirements  with  reference  to  the 
traffic  and  other  conditions.  The  considera- 
tions that  governed  the  commission  in  selec- 
tion of  the  type  of  pavement  best  adapted  to 
certain  streets  is  discussed  in  a  very  interest- 
ing manner  by  the  report,  and  is  of  such  gen- 
eral interest  that  we  are  reprinting  it  below  : 

There  are  two  classes  of  factors  which 
should  be  considered  when  selecting  the  char- 
acter of  pavement  to  be  placed  upon  any 
street.  The  first  class  relates  to  the  condi- 
tions to  which  the  pavement  will  be  subjected. 
Among  these  are  the  quantity  and  nature  of 
traffic,  the  slope  or  grade  of  the  street,  the 
character  of  the  district  through  which  the 
street  runs,  and  the  presence  of  car  tracks. 
The  second  class  relates  to  the  qualities  of 
the  pavement,  among  which  are  its  durability, 
smoothness,  noiselessness,  slipperiness.  sani- 
tary qualities,  and  its  cost. 

As  shown  by  Table  VIII,  the  annual  cost 
of  the  modern  granite  block  pavement  is  esti- 
mated to  be  considerably  less  than  any  of 
the  others  and  when  built  of  materials  best 
suited  to  the  purpose  and  in  the  most  ap- 
proved manner  it  is  far  different  in  character 
from  that  with  which  the  citizens  of  Cam- 
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bridge  have  been  familiar  for  many  years. 
This  modern  type  may  be  fairly  classed  as  a 
semi-smooth  pavement. 

Where  a  street  is  subjected  to  a  very  heavy 
traffic,  where  the  volume  of  moderately  heavy 
traffic  is  large  or  where  a  moderate  amount 
of  traffic  is  confined  to  a  very  narrow  road- 
way, as  between  car  tracks  and  the  curb  in  the 
narrower  streets,  the  granite  block  pavement 
is  undoubtedly  the  most  economical  and  sat- 
isfactory. Its  wearing  qualities  are  very 
much  greater  than  those  of  any  of  the  other 
pavements. 

Where  traffic  is  light  and  moderate  in 
amount,  and  particularly  in  residential  sec- 
tions and  retail  shopping  and  office  districts, 
it  may  be  advisable  even  at  an  increased  an- 
nual cost  to  adopt  one  of  the  other  pave- 
ments, in  order  to  avoid  the  noise  due  to  the 
rattling  of  vehicles  upon  the  granite  blocks. 
In  such  cases  asphalt,  wood  block,  or  bitulithic 
pavements  may  be  adopted.  These  pavements 
are  more  slippery  than  either  the  granite 
block  or  the  brick,  but  they  are  also  less  noisy. 

The  brick  pavement  may  be  less  noisy  than 
the  granite  block  pavement,  although  the  dif- 
ference in  this  respect  is  very  slight.  Its  life 
is  much  less  under  similar  conditions  and  in 
most  cases  it  offers  little  advantage  over  the 
granite  block.  It  is  perhaps  not  quite  as 
rough  and  slightly  easier  to  clean. 

Modern  wood  block  pavement  has  not  been 
used  a  sufficient  length  of  time  to  demonstrate 
with  accuracy  its  life  under  varying  condi- 
tions. It  has  the  great  advantage  of  being 
smooth,  easily  cleaned  and  practically  noise- 
less. On  streets  abutted  by  stores  and  office 
buildings,  in  front  of  schools,  hospitals,  court 
houses  and  other  public  buildings,  its  adop- 
tion may  be  warranted,  even  though  it  is  more 
expensive  than  some  other  form  of  pavement. 

It  is  obvious  that  a  smooth  pavement  offers 
a  much  less  opportunity  than  rough  pavements 
for  horses  to  secure  a  foothold.  All  of  the 
pavements  herein  considered  are  comparative- 
ly smooth  and  under  some  conditions  are 
slippery.  This  is  a  distinct  disadvantage  of 
.modern  satisfactory  pavements,  but  the  ad- 
vantages of  smoother,  cleaner  and  less  noisy 
streets  are  sufficient  to  warrant  their  adop- 
tion. Under  certain  conditions,  such  as  when 
covered  with  a  thin  coating  of  snow,  the  gran- 
ite block  or  the  brick  pavements  may  be  very 
slippery.  Pavements  which  are  covered  with 
a  thin  film  of  wet  dirt  are  much  more  slippery 
than  when  they  are  clean.  This  is  especially 
true  of  asphalt  and  wood  block  surfaces.  It 
is,  therefore,  important  for  this  reason,  as 
well  as  others,  that  all  of  the  pavements,  be 
kept  scrupulously  clean  under  all  conditions. 
It  is  undoubtedly  advisable  at  times  to  sand 
wood  block  and  asphalt  pavements,  to  prevent 
horses  from  slipping.  For  streets  which  are 
used  largely  for  heavy  trucking  granite  block 
pavement  will  prove  more  satisfactory  than 
the  other  pavements,  being  generally  less  slip- 
pen-.  In  selecting  the  character  of  pavement 
to  be  recommended  for  the  different  streets, 
due  consideration  has  been  given  to  their 
slopes,  because  some  of  the  pavements  are 
impracticable  for  steep  grades  on  account  of 
their  slipperiness. 

Granite  block  pavement  has  been  recom- 
mended for  the  streets  subject  to  voluminous 
traffic,  especially  in  the  manufacturing  and 
railroad  districts. 

Wood  block  pavement  has  been  recom- 
mended for  streets  subject  to  moderately 
heavy  or  voluminous  traffic  bordered  by  retail 
business  houses,  where  the  elimination  of 
noise  is  important.  Brick  pavement  has  been 
recommended  for  some  streets  subject  to 
medium  traffic  conditions,  especially  in  resi- 
dential and  light  business  sections.  Bitulithic 
pavement  has  been  recommended  for  streets 
Subject  to  medium  conditions  where  smooth 

pavement  ii  particularly  desirable  on  account 

of  pleasure  driving,  freedom  from  noise,  and 

cleanliness, 

It  is  intended  that  streets  subject  to  purely 
loeal  tralli  iuy  the  immediate  residential 

•  (cliborhood,  shall  be  constructed  of  maca- 
dam and  tar  macadam  In  the  future,  as  in  the 

past  Such  macadamized  surfaces,  if  prop- 
erly cared  for,  will  prove  satisfactory,  the  an- 


nual cost  of  this  construction  is  comparatively 
low,  and  the  first  cost  is  sufficiently  low  to 
warrant  the  city  in  continuing  its  use.  The 
surface  treatment  of  macadamized  streets 
with  oils,  tars  or  other  preservative  com- 
pounds, although  now  in  a  somewhat  experi- 
mental stage,  gives  promise  of  making  such 
street  surfaces  much  more  satisfactory  and 
probably  somewhat  more  durable  than  they 
have  proved  to  be  in  recent  years. 

GRANITE  BLOCK  PAVEMENT. 

The  most  durable  pavement  now  known  is 
conceded  to  be  made  of  granite  blocks  laid 
upon  a  concrete  base,  the  joints  between  the 
blocks  being  filled  with  Portland  cement  and 
sand  in  proper  proportions. 

For  ordinary  Cambridge  conditions,  a  base 
5  ins.  in  thickness  made  of  Portland  cement, 
sand  and  well  graded  broken  stone  or  gravel 
in  the  proportions  of  1:3:6  respectively,  will 
prove  satisfactory.  Upon  streets  subject  to 
the  heaviest  traffic  the  base  should  be  in- 
creased to  a  thickness  of  0  ins.  Upon  this 
base  will  be  spread  a  cushion  of  sand  at  least 
IV2  ins.  in  thickness  on  which  the  granite 
blocks  will  be  laid  in  the  usual  manner  and 
thoroughly  rammed.  Fine  trap  rock  screen- 
ings will  then  be  thrown  upon  the  pavement 
and  swept  into  the  joints  until  they  are  filled, 
after  or  during  which  the  blocks  will  be 
further  rammed  if  necessary.  The  pavement 
thus  prepared  for  grouting  will  be  thoroughly 
sprinkled  with  water.  The  grout  will  be  made 
of  one  part  Portland  cement  and  one  part 
medium  fine  sand,  mixed  with  water  sufficient 
in  quantity  to  produce  a  consistency  equiva- 
lent to  that  of  thick  cream.  This  grout  will 
be  poured  over  the  surface  of  the  blocks  and 
swept  into  the  joints,  so  as  to  completely  fill 
the  voids  in  them.  The  accomplishment  of 
this  will  be  indicated  by  the  failure  of  the 
grout  to  settle  down  below  the  top  of  the 
blocks.  The  grout  should  remain  flush  with 
the  tops  of  the  stones  and  a  thin  sprinkling 
of  screenings  should  be  spread  over  the  sur- 
face of  the  pavement  and  swept  into  any  de- 
pressions which  may  exist,  care  being  taken 
to  have  the  screenings  completely  coated  with 
the  cement  grout.  After  the  cement  has  ac- 
quired its  initial  set  the  pavement  should  be 
sprinkled  from  time  to  time  that  it  may  be 
continuously  wet  or  damp,  to  facilitate  proper 
setting  of  the  cement.  This  is  of  great  im- 
portance during  hot  weather. 

The  Cape  Ann,  or  Quincy  granite  may,  per- 
haps, be  preferable  for  streets  subjected  to 
extremely  heavy  traffic.  In  such  cases,  the 
blocks  should  have  a  length  of  from  10  to 
13  ins. — averaging  not  less  than  11%  ins. — 
a  width  of  3%  to  4  ins.,  depth  of  1xh  to  8 
ins.  For  medium  traffic  a  block  of  softer 
granite,  like  that  obtained  from  New  Hamp- 
shire, or  Fitchburg,  Mass.,  is  recommended. 
These  blocks  should  be  6  to  12  ins.  long,  3% 
to  4  ins.  wide,  and  4  to  AV2  ins.  deep.  Where 
the  shallower  blocks  are  used,  the  sand  cush- 
ion may  be  IV2  ins.  in  thickness,  but  the  deep- 
er blocks  should  be  on  a  cushion  2  ins.  thick. 

Particular  care  should  be  taken  to  fence 
off  the  new  work  and  to  allow  ten  days,  if 
possible,  for  the  cement  to  set  before  traffic 
is  turned  over  the  new  pavement.  This  class 
of  paving  should  never  be  laid  during  freez- 
ing weather. 

The  estimates  of  average  cost  of  new  gran- 
ite block  pavements,  including  excavation  and 
preparation  of  subbase,  are  $3.7")  and  $3.25 
per  s(|.  yd.  for  the  large  and  small  blocks,  re- 
spectively. This  cost  does  not  include  the  in- 
cidental expense  of  resetting  curbstones,  re- 
laying sidewalk  pavements,  and  other  repairs 
and  adjustments  which  should  be  made  at  the 
time  tlu-  pavement  is  laid.  The  estimated  an- 
nual cost  of  this  type  of  pavement  is  $0.20 
and  $0,201,  respectively,  for  the  large  and  small 
blocks.  A  description  of  the  method  of  ar- 
ming at   these  estimates  and  the  conditions 

assumed  follow : 

In  estimating  the  annual  cost  of  the  various 
types  of  pavements  and  street  construction,  it 
lias  been  assumed  that  the  concrete  base  would 
in  all  rases  last  for  a  period  of  10  years.  The 
estimated  life  of  each  kind  of  pavement  above 
the  concrete  base,  or  of  the  several  types  of 


construction  where  no  base  is  used,  has  been 
limited  to  the  period  during  which  it  is  be- 
lieved that  the  street  surface  can  be  kept  in 
a  satisfactory  condition  at  reasonable  expense. 
It  is  assumed  that  at  the  end  of  such  periods 
the  cost  of  repairs  will  have  become  so  great 
that  it  will  be  better  economy  to  tear  up  the 
wearing  surface  and  lay  a  new  one  in  its 
place  than  to  continue  sufficient  repairs  to 
maintain  the  surface  of  the  street  in  satis- 
factory condition.  Furthermore,  it  is  assumed 
that  the  kind  of  pavements  or  construction 
to  be  provided  will  be  selected  with  due  regard 
to  the  traffic  conditions  to  which  it  is  to  be 
subjected.  In  those  cases  where  the  surface 
material  is  estimated  to  have  a  life  of  15  years 
the  costs  have  been  figured  on  the  assump- 
tion that  new  materials  will  be  placed  at  the 
end  of  30  years,  and  two-thirds  of  the  cost 
of  such  renewal  has  been  included  in  the 
cost  for  the  entire  period.  Ordinary  repairs 
have  been  estimated  on  the  assumption  that 
they  will  be  made  promptly  and  sufficient  in 
amount  to  maintain  the  surface  of  the  pave- 
ments in  satisfactory  condition.  Bonds  are 
assumed  to  be  issued  for  a  term  of  10  years 
at  4  per  cent  and  the  sinking  fund  is  cal- 
culated on  a  basis  of  3%  per  cent.  The  esti- 
mated annual  cost  of  granite  block  pavement 
is  shown  in  Table  I : 

TABLE  I.— ANNUAL.  COST  OF  GRANITE 
BLOCK  PAVEMENT. 

First  cost,  $3.25  per  sq.  yd.  Renewal  cost,  $2.50 
per  sq.  yd.    Bonds  issued  for  10  years.  Ordi- 
nary repairs,  $0.02  per  sq.  yd.  per  year. 
Interest  on  first  bond  issue  (.04X3. 25X10). $1.30  . 


Sinking  fund  to  retire  first  bonds  (.08524 

X3. 25X10)    2.7703' 

Interest  on  second  bond  issue  (.04X2.50X 

10)    1.00  , 

Sinking  fund  to  retire  second  bond  issue 

(.08524X2.50X10)    2.1310 

Cost  of  ordinary  repairs  (.02X40)  80  1 


Cost  per  sq.  yd.  for  40  years  $8.0013 

Cost  per  sq.  yd.  for  1  year  2003 

Cost  per  sq.  yd.  for  1  year  if  bonds  run 
20  years   2366 


Ditto. — First  cost,  $3.75  per  sq.  yd.  Renewal 
cost,  $2.75  per  sq.  yd.  Bonds  issued  for  10  years. 
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KjHiiiini  y  repairs,  $u.v.i  per  sq.  vu.  per  year. 
Interest  on  first  bond  issue  (.04X3. 75X10). $1.50  j 
Sinking  fund  to  retire  first  bonds  (.08524 

X3.75X10)    2.3065' 

Interest  on  second  bond  issue  (.04X2.75 

X10)    1.10  < 

Sinking  fund  to  retire  second  bond  issue 

(.08524X2.75X10)    2.3441 

Cost  of  ordinary  repairs  (.02X40)  SO 


Cost  per  sq.  yd.  for  40  years  $S.0506 

Cost  per  sq.  yd.  for  1  year  20125 

Cost  per  sq.  yd.  for  1  year  if  bonds  run 
20  years   2649 


Modern  vs.  Older  Granite  Block  Pavements. 
— The  granite  block  pavement  recommended 
for  construction  in  the  future,  while  composed 
of  the  same  type  of  blocks,  will  constitute  a 
very  different  pavement  from  that  which  has 
been  laid  previously  in  Cambridge  and  with 
which  the  citizens  are  now  familiar.  The  new 
pavement  was  first  laid  in  Cambridge  in  1910 ; 
in  accordance  with  the  preliminary  report  pre- 
sented to  the  City  Council  by  this  commission. 
It  is,  therefore,  possible  for  the  citizens  to 
compare  the  new  pavement  in  Charles  St. 
with  that  previously  laid  in  many  other  streets 
of  the  city. 

The  older  pavements  were  laid  without  the 
use  of  cement  either  in  the  foundation  or  for 
the  purpose  of  grouting  the  joints.  The  blocks  i 
were  placed  upon  a  sand  cushion  about  21 
ins.  thick,  wdiich  in  turn  was  spread  upon  the  j 
natural  earth  which  had  been  previously  prop- 
erly  graded  and  in  some  cases  rolled.  After 
placing  the  blocks  they  were  rammed  and  the 
joints  were  filled  with  sand.  Pavements  laid 
in  this  way  sometimes  settled  unequally  and 
individual  blocks  were  not  infrequently 
pounded  down  below  the  general  surface  of 
the  pavement.  The  sand  tilling  the  joints 
offered  little  support  to  the  edges  of  the 
blocks  so  that  they  were  spawled  off  by  the 
impact  of  the  horses'  shoes  and  of  the  tires 
of  the  wagons.  The  continuous  wear  caused 
the  tops  of  these  blocks  to  become  rounded  or 
convex,  in  which  condition  the\  were  fre- 
quently referred  to  .is  being  "turtle  backed" 
on  account  of  the  similarity  of  the  shape  of 
the  upper  part  of  the  block  to  that  of  the  shell 
or  back  of  a  turtle  Such  pavements  have 
proved  to  be  extremely  noisy  because  o(  then 
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unevenness,  which  causes  excessive  rattling  of 
vehicles.  The  wide  joints,  filled  only  with 
sand  in  the  first  place,  form  receptacles  for 
foul  dirt  which  accumulates  on  the  surface  of 
the  pavement.  These  joints  are  not  readily 
cleaned  so  that  they  retain  quantities  of  dirt 
which,  when  dry  may  be  blown  about  as  dust 
and  when  wet  form  mud.  This  type  of  pave- 
ment has  justly  proved  unsatisfactory.  Its 
chief  merit  is  that  the  joints  offer  better  foot- 
hold for  horses  than  is  furnished  by  other 
pavements. 

The  modern  type  of  granite  block  pavement 
is  laid  upon  a  cement  concrete  foundation  to 
prevent  the  unequal  settlement  of  the  blocks. 
The  joints  are  filled  with  Portland  cement 
grout  and  screenings  and  do  not  wear  ma- 
terially faster  than  the  blocks,  particularly  if 
the  blocks  are  of  soft  granite,  which  is  best 
adapted  for  this  class  of  pavement.  The  ir- 
regularities on  the  tops  of  the  blocks  are  soon 
worn  off  by  the  impact  of  steel  tires  and 
horses'  hoofs  so  that  whatever  roughness 
there  may  be,  gradually  disappears  and  the 
pavement  becomes  practically  smooth. 

The  smooth  surfaces  of  modern  granite 
block  pavements  cause  far  less  noise  due  to 
the  rattling  of  vehicles  than  the  older  pave- 
ments, and,  as  the  joints  are  completely  filled 
with  Portland  cement,  there  is  little,  if  any, 
opportunity  for  the  dirt  of  the  street  to  be 
retained  to  form  mud  or  be  blown  about  as 
dust.  For  the  same  reason,  the  pavement  can 
be  effectively  cleaned.  This  pavement  has  the 
advantage  of  smoothness  and  at  the  same 
time  of  great  durability,  it  is  easily  repaired 
and  comparatively  inexpensive  when  its  life, 
as  well  as  first  cost  are  taken  into  consid- 
eration. 

Renewal  of  Old  Granite  Block  Pavements. 
— When  the  streets  now  provided  with  the 
old  type  of  granite  block  pavements  become 
so  badly  worn,  or  out  of  shape  as  to  require 
that  the  pavement  be  relaid,  we  recommend 
that  a  concrete  base  of  suitable  thickness  be 
provided,  the  blocks  be  re-cut,  if  necessary, 
and  re-laid,  and  the  joints  completely  filled 
with  cement  grout.  It  will  undoubtedly  be 
necessary  in  some  cases  to  reject  many,  and 
perhaps  occasionally,  all  of  the  old  blocks  as 
unfit  for  re-layinof,  and  substitute  the  required 
number  of  new  blocks. 

The  cost  of  re-laying  granite  block  paving, 
including  a  concrete  base  and  re-cutting 
blocks  is  estimated  at  $2.  per  sq.  yd.  If  the 
blocks  are  re-cut  and  not  more  than  25  per 
■cent  of  the  new  blocks  substituted  for  old 
ones  which  are  unfit  for  re-layine,  the  cost  of 
re-paving  is  estimated  to  be  $2.50  per  sq.  yd. 
The  cost  of  renewing  a  ground  granite  block 
pavement  at  the  end  of  its  economic  life,  is 
estimated  to  be  $2.50  per  sq.  yd.  (large  or 
small  blocks). 

BRICK  PAVEMENTS. 

The  brick  pavements  will  consist  of  vitrified 
paving  brick  laid  upon  a  Portland  cement 
concrete  base.  The  base  will  be  5  ins.  in 
thickness,  and  will  be  proportioned  as  de- 
scribed under  granite  block  paving.  These 
bricks  will  be  of  the  best  grade,  laid  upon  a 
sand  cushion  IV2  ins.  in  thickness,  thoroughly 
rolled  or  rammed.  The  joints  will  be  filled 
with  Portland  cement  grout  proportioned  as 
described,  under  granite  block  pavement.  Suit- 
able expansion  joints  will  be  provided  adja- 
cent to  the  curbs  and  transversely  at  intervals 
across  the  street.  As  in  the  case  of  granite 
block  paving,  care  must  be  exercised  to  pre- 
vent travel  upon  the  finished  street  and  to 
keep  the  pavement  moist,  especially  in  hot 
weather,  unless  the  cement  filler  has  had  am- 
ple opportunity  to  set. 

The  vitrified  brick  pavement  is  smooth  and 
durable.  It  is  easily  cleaned  and  not  exces- 
sively noisy.  It  is  a  satisfactory  pavement 
for  residential  and  light  business  districts 
where  the  traffic  is  moderate,  or  where  there 
is  only  a  limited  quantity  of  heavy  traffic.  The 
life  of  such  a  pavement  as  is  herein  described 
is  estimated  to  be  15  years.  The  brick  pave- 
ments already  laid  in  Cambridge  have  been 
constructed  in  the  manner  recommended. 

The  estimated  cost  of  brick  pavement  built 
as  herein  recommended  is  $3  per  sq.  yd.  and 
the  cost  of  renewal  at  the  end  of  a  period 


of  15  years,  is  $2.10  per  sq.  yd.  The  estimated 
annual  cost  of  this  pavement  is  24  cts.  per  sq. 
yd.,  as  shown  by  the  calculation  in  Table  II. 
TABLE  II. — ESTIMATED  ANNUAL  COST  OK 

BRICK  PAVEMENT. 
Assumed  period  40  years. 

life  of  brick  15  years. 
"        life  of  base  40  years. 

term  of  bonds  10  years, 
first  cost  of  pavement  $3  per  sq.  yd. 
"        cost  of  renewing  pavement  $2.10  per 
sq.  yd. 

"        cost  of  ordinary  repairs  $0.04  per  sq. 


yd.  per  year. 
Interest  first  bond  issue  .04X3.00X10=:.  ..  .$1.2000 
Sinking  fund  first  bond  issue  (3%%)  .08524 

X3. 00X10=   2.5572 

Interest  on  second  bond  issue  .04X2. 10X 

10=    0.8400 

Sinking  fund  second  bond   issue  .08524X 

2.10X10=   1.7900 

Interest  on  third  bond  issue  .04X2.10X10 

X%=    0.5600 

Sinking  fund  third  bond  issue  .08524X2.10 

X10X%=    1.1933 

Cost  of  ordinary  repairs  .04X40  years=...  1.6000 

Cost  for  40  years  per  sq.  yd   9.7405 

Cost  for  1  year  per  sq.  yd   0.2435 


BITULITHIC  PAVEMENT. 

This  pavement  has  been  laid  in  Cambridge 
during  every  year  since  1904,  by  the  company 
having  the  patent  rights,  and  was  laid  in 
Temple  St.  between  Massachusetts  Ave.  and 
Austin  St.  in  1901. 

It  has  consisted  of  a  foundation,  or  base, 
composed  of  about  4  ins.  of  broken  stone,  of  a 
size  which  would  pass  a  21/£-in.  screen  and  a 
wearing  .surface  2  ins.  in  thickness,  composed 
of  broken  stone  ranging  in  size  from  that  just 
passing  a  1%-in.  screen  to  dust.  This  aggre- 
gate while  heated  to  a  temperature  of  not 
over  250°  F.  was  thoroughly  mixed  by  ma- 
chinery with  bituminous  cement,  after  which 
and  at  a  temperature  of  not  less  than  200°  F., 
it  was  to  be  spread  upon  the  street  and  thor- 
oughly rolled  with  a  steam  road  roller.  It 
was  then  covered  with  a  thin  coating  of  bi- 
tuminous flush  coat  composition.  Two  coats 
of  fine  hot  crushed  stone  were  then-  spread 
over  the  surface  of  the  pavement. 

In  the  future,  we  would  advise  the  use  of 
a  cement  concrete  base,  usually  5  ins.  in  thick- 
ness, in  place  of  the  broken  stone  foundation 
previously  used.  Contracts  for  this  pavement 
include  a  guaranty  for  a  period  of  5  years. 
This  pavement  has  proved  quite  satisfactory 
in  Cambridge.  The  repairs  have  been  made 
with  promptness  and  the  pavements  are  at 
the  present  time  in  good  condition.  Several 
of  them  have  been  down  7  or  8  years  and  one 
— Temple  St.,  laid  in  1901 — is  now  in  satis- 
factory condition. 

This  paving  is  smooth,  easily  cleaned,  and 
practically  noiseless.  It  has  proven  to  be  well 
adapted  for  residential  districts  and  for 
streets  used  largely  for  pleasure  and  high 
speed  driving,  and  under  such  conditions  will, 
in  our  opinion,  have  a  life  of  at  least  10  years 
if  the  repairs  are  promptly  made. 

The  first  cost  of  this  pavement  with  con- 
crete base  and  wearing  surface  two  inches 
thick,  is  estimated  at  $2.05  per  sq.  yd.  and 
the  cost  of  renewal  at  the  end  of  each  period 
of  10  years  at  $1.50  per  sq.  yd.  The  annual 
cost  of  this  pavement,  assuming  that  it  will 
be  paid  for  by  the  issue  of  bonds  for  a  period 
of  10  years  in  each  case,  is  28.4  cents  per  sq. 
yd.,  as  shown  by  the  calculation  in  Table  III : 
TABLE  III.— ESTIMATED  ANNUAL  COST  OF 

BITULITHIC  PAVEMENT. 
Assumed  period  40  years. 

"        life  of  pavement  10  years. 

"        life  of  base  40  years. 

"        life  of  bonds  10  years  at  4%. 

first  cost  of  pavement  $2.65  per  sq.  yd. 
"        Assumed  cost  of  renewing  pavement 
$1.5.0  per  sq.  yd. 
Guaranty  period  of  five  years  four  times. 
Interest  first  bond  issue  .04x2.65x10  =...$1.0600 
Sinking   fund   fiist    bond   issue  .08524X 

2.65X10=    2.2588 

Interest  second,  third  and  fourth  bond 

issues  .04X1.50X10X3=    1.80000 

Sinking  fund  second,  third  and  fourth 

bond  issue  .08524X1. 50X10X3=   3.83580 

Cost  of  ordinary  repairs  .12 X  (4x5)  20=  2.4000 

Cost  for  40  years  per  sq.  yd  $11.35466 

Cost  for  1  year  per  sq.  yd   0.284 

WOOD    BLOCK  PAVEMENT. 

The  wood  block  pavement  should  be  laid 
upon  a  concrete  base  proportioned  and  made 
as  already  described.    The  blocks  should  be 


made  from  sound,  prime  long  leaf  yellow 
pine,  of  which  90  per  cent  shall  be  heart 
wood.  They  should  be  free  from  very  coarse 
grain,  large  cross  knots;  unsound,  loose  or 
hollow  knots,  worm  holes,  knot  holes,  wind 
or  other  objectionable  shakes,  and  checks. 
They  should  be  truly  rectangular  and  uni- 
form, in  shape,  4  ins.  deep,.  4  ins.  wide  and 
not  less  than  (i  ins.  nor  more  than  10  ins.  long. 

After  being  thoroughly  sterilized  by  steam 
and  the  cap  extracted,  they  must  be  impreg- 
nated with  creosote  oil  of  proper  quality,  at 
a  rate  of  about  18  to  20  lbs.  of  oil  to  each 
cu.  ft.  of  wood.  After  treatment  when  thor- 
oughly dried,  they  shall  not  be  capable  of  ab- 
sorbing more  than  AV2  per  cent  of  their  dry 
weight  of  water.  The  blocks  should  be  laid 
loosely — not  driven  together — upon  a  sand 
cushion  about  1  in.  in  thickness.  After  being 
so  laid,  they  should  be  thoroughly  rammed  to 
a  firm  bed.  after  which  the  joints  should  be 
completely  filled  with  Portland  cement  grout, 
mixed  as  already  described.  The  surface  of 
the  pavement,  after  grouting,  should  be  cov- 
ered with  a  thin  sprinkling  of  sand  carefully 
swept  into  the  joints.  Traffic  should  not  be 
allowed  upon  the  finished  pavement  until  the 
cement  has  had  ample  time  to  become  thor- 
oughly set. 

This  pavement  is  more  nearly  noiseless  than 
any  other  pavement  in  use.  On  this  account, 
it  is  particularly  desirable  in  localities  where 
it  is  important  to  avoid  noise  in  the  streets. 
As  now  prepared  and  laid,  wood  blocks  have 
been  used  for  street  paving  purposes  in  this 
country  only  a  comparatively  few  years,  so 
that  it  is  not  possible  to  base  any  estimate  of 
its  probable  life  upon  so  prolonged  an  experi- 
ence as  is  possible  with  most  of  the  other 
pavements.  It  has  been  laid,  however,  in 
many  cities  and  under  various  conditions, 
some  of  which  are  severe.  The  commission 
has  examined  this  type  of  pavement  in  Spring- 
field, New  York,  Philadelphia  and  elsewhere, 
and  has  made  inquiries  of  large  department 
stores,  in  front  of  which  it  has  been  laid. 
These  inquiries,  without  exception,  have  re- 
sulted in  favorable  comments  by  the  proprie- 
tors of  these  retail  houses. 

This  pavement  is  smooth,  there  is  little  op- 
portunity for  the  accumulation  of  dirt,  and  it 
can  be  easily  cleaned.  We  believe  that  if  con- 
structed of  the  best  materials  and  laid  as 
herein  specified  upon  the  streets  suggested,  it 
will  have  a  life  of  15  years,  and  that  it  will 
prove  an  ideal  pavement  in  these  cases. 

The  estimated  first  cost  of  this  pavement  is 
$3.75  per  sq.  yd.,  and  the  cost  of  renewal 
$2.75  per  sq.  yd.  The  annual  cost,  assuming 
that  the  pavement  will  be  paid  for  by  the  is- 
sue of  bonds  for  a  period  of  10  years  in  each 
case,  is  estimated  at  29.2  cts.  per  sq.  yd.,  as 
shown  by  the  calculation  in  Table  IV. 
TABLE  IV.— ESTIMATED  ANNUAL  COST  OF 

WOOD  BLOCK  PAVEMENT. 
Assumed  period  40  years. 

"        life  of  blocks  15  years. 

life  of  base  40  years. 
"        first  cost  of  pavement  $3.75  per  sq.  yd. 
"        cost  of  renewing  $2.75  per  sq.  yd. 
Guarantee  5  years. 
Life  of  bonds  10  years  at  4%. 


Interest  first  bond  issue  .04X3.75X10=  $  1.500 

Sinking  fund  first  bond  issue  .08524X3.75 

X10=    3.1965 

Interest  on  second  bond  issue  .04x2.75X 

10=    1.100 

Sinking-  fund  second  bond  issue  .08524X 

2.75X10=    2.3441 

Interest  on  third  bond  issue  .04x2.75x10 

X%=    0.7333 

Sinking  fund  third  bond  issue  .0852  4X2.75 

X10X%=   1.5627 

Cost  of  ordinary  repairs  .05X25=   1.250 


Cost  for  40  years  per  sq.  yd  $11.6866 

Cost  for  1  year  per  sq.  yd   0.292 


TAR  MACADAM. 

This  is  a  term  which  is  somewhat  loosely 
applied  to  different  combinations  of  bitumi- 
nous materials,  such  as  coal  tar,  and  asphaltic 
oils  mixed  with  or  applied  to  cracked  stone  to 
produce  a  bituminous  concrete,  and  it  is  now 
being  used  for  building  streets  which  are  sub- 
ject to  traffic  conditions  which  are  moderate, 
but  too  severe  for  the  ordinary  macadam. 
The  best  combination  of  bituminous  materials 
and  the  most  effective  method  of  construction 
of  this  type  of  pavement  have  not  yet  been 
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fully  determined.  It  is  to  be  expected,  how- 
ever, that  from  the  many  experiments  now 
being  tried,  a  pavement  will  be  evolved  which 
will  be  vie\\  suited  to  streets  subject  to  light 
traffic. 

No  recommendation  is  made  at  this  time  as 
to  any  particular  method  of  construction  of 
this  pavement  to  be  adopted,  as  we  believe 
this  can  better  be  determined  later,  after  fur- 
ther experience  with  the  various  materials 
and  processes  now  being  tried. 

Pavements  of  this  kind  will  be  smooth  and 
practically  noiseless.  They  will  be  well  suited 
to  streets  having  very  light  traffic,  and  will 
be  satisfactory  in  residential  districts.  The 
first  cost  of  this  pavement  of  entirely  new 
construction,  is  estimated  at  $1.25  per  sq.  yd., 
and  the  cost  of  renewal  at  50  cts.  per  sq.  yd. 
The  annual  cost  of  this  pavement,  assuming 
for  comparison  with  cost  of  other  pavements, 
that  it  will  be  paid  for  by  the  issue  of  bonds 
for  terms  of  ten  years,  and  that  interest  at  4 
per  cent  will  be  paid  on  the  cost  of  renewal 
for  five  years,  is  29.6  cts.  per  sq.  yd.,  as  shown 
by  the  calculation  in  Table  V. 

TABLE  V.— ESTIMATED  ANNUAL  COST  OF 

TAR  MACADAM. 
Assumed  period  10  years. 

life  of  pavement  10  years, 
life  of  bonds  10  years  at  4%. 
first  cost  of  pavement  $1.25  per  sq.  yd. 
"        cost  of  resurfacing  pavement  at  end 
of  5  years,  50c  per  sq.  yd. 

Interest  first  bond  issue  .04X1.25X10=  $0.5000 

Sinking  fund  first  bond  issue  .08524X1.25 

X10=    1.0655 

Resurfacing  cost  .50=   0.50 

Resurfacing  interest  .04X.50X5=   0.10 

Cost  of  ordinary  repairs  .10X8=   0.8000 

Cost  for  10  years  per  sq.  yd  $2.9655 

Cost  for  1  year  per  sq.  yd   0.296 

MACADAM  PAVEMENT. 

The  use  of  macadam  will  be  continued  on 
many  of  the  streets  subject  to  light  local  traf- 
fic, for  which  it  is  both  satisfactory  and  eco- 
nomical. If  well  constructed  and  properly 
maintained,  it  will  have  a  life  of  at  least  ten 
years  and  the  cost  of  repairs  will  not  be 
found  to  be  excessive.  These  two  facts  are 
demonstrated  by  the  data  given  in  Table  VI. 
TABLE  VI. — DATES  AND  COST  OF  RECON- 
STRUCTION OF  A  FEW  MACADAM 
STREETS  IN  CAMBRIDGE. 

Cost 
Cost  per 
per     sq.  yd. 

Date.  Streets*     Total  cost.  Yards,  sq.  yd.  per  yr 

1900  Bigelow   $   668.25      2,044      $0.32  $0,032 

1902  Clinton    584.00     1,337         .43  .043 

1902  Lee    1,239.00     3,240         .38  .038 

1900  Hanco    984.12      2,647         .37  .037 

1906  Ellerv    1,099.50      2,790         .39  .039 

1906  Trowbridge..  319.00  1,133  .28  .028 
1909  Remington  ..     311.88        785        .41  .041 

•No  other  expenditures  were  made  for  repairs 
upon  these  streets  between  1900  and  1910. 

The  data  contained  in  Table  VI  indicate 
that  macadam  construction  is  warranted  up- 
on streets  for  which  it  is  adapted.  Based  in 
part  upon  the  data  given  in  this  table,  the 
annual  cost  of  repairs  after  the  first  year  in 
which  the  street  is  constructed,  and  for  a 
period  of  0  years,  is  estimated  at  G  cts.  per 
sq.  yd.  Where  the  construction  is  entirely 
new,  the  streets  will  be  built  of  trap  rock  of 
the  usual  sizes.  The  stone  will  be  8  ins.  thick 
after  rolling. 

A  very  large  proportion  of  the  streets  are 
now  macadamized,  so  that  most  of  this  type 
of  construction  will  consist  of  resurfacing. 
In  such  cases  the  old  stone  will  he  picked  up, 
covered  wilh  from  three  to  five  inches  of  new 
stone  and  thoroughly  rolled. 

The  building  of  macadam  streets  involves 
the  hast  first  cost  of  any  type  of  construction 
herein  discussed,  and  is  estimated  at  $1  per 
sq.  yd.  for  new  work.  The  annual  cost  of 
this  pavement  has  been  calculated  for  pur- 
poses of  comparison  upon  the  assumption  that 
it  will  be  paid  for  by  the  issue  of  bonds  run- 
ning for  a  term  of  ten  years,  although  the 

vi  of  1910  prohibit!  the  borrowing  of  money 

for  mm  b  (  (instruction,  and  we  do  not  recom- 
mend it  The  estimated  annual  cost  of  this 
pavement,  a  liming  thai  il  will  have  I  life  of 
10  year,,  and  that  it  will  Ik-  laid  only  in  resi- 
dential distrirts  and  upon  streets  subject  to 
lixht   and   local  traffic,   is  $0  17!)  per  square 


yard,  as  shown  by  the  calculation  in  Table 
VII. 

TABLE  VII. — ESTIMATED  ANNUAL  COST  OF 

MACADAM. 
Assumed  period  10  years. 

life  of  pavement  10  years, 
life  of  bonds  10  years  at  4%. 
"        first  cost  of  pavement  $1  per  sq.  yd. 

Interest  first  bond  issue  .04X1.00X10=  $0.4000 

Sinking  fund  at  3V2%  int.,  first  bond  issue 

.08524X1.00X10=    0.8524 

Cost  of  ordinary  repairs  .06X9  years   0.54 


Cost  for  10  years  per  sq.  yd  $1.7924 

Cost  for  1  year    0.179 

COMPARISON    OF    LIFE    AND    COST    OF  VARIOUS 

PAVEMENTS. 

A  comparison  of  the  estimated  life  and  cost 
of  the  various  pavements  in  Cambridge  un- 
der conditions  best  suited  to  each,  may  be 
made  from  the  data  given  in  Table  VIII. 
TABLE  VIII.— ESTIMATED  LIFE  AND  COST 
OF  VARIOUS  PAVEMENTS. 

Esti-    First  Annual 
mated  cost  per  cost  per 
Kind  of  pavement.  life.    sq.  yd.      sq.  yd. 

•Macadam    10       $1.00  $0,179 

•Granite    blocks  grouted 
with  Portland  Cement..    20        3.25  .2003 

tDitto    20         ....  .2366 

*Brick  grouted  with  Port- 
land cement    15         3.00  .2435 

•Bitulithic  on  concrete  base  10  2.65  .2840 
*Wood     blocks  'jgrouted 

with  Portland  cement. . .  15  3.75  .2920 
•Tar  Macadam   10        1.25  .2960 


•Bonds  to  run  for  a  term  of  10  years.  To  make 
all  calculations  upon  same  basis,  macadam  and 
tar  macadam  are  assumed  to  be  paid  for  by  issue 
of  bonds  for  terms  of  10  years.  It  is  not  advis- 
able, however,  to  borrow  money  for  such  con- 
struction. 

tBonds  to  run  for  a  term  of  20  years. 

In  considering  the  annual  cost  of  the  sev- 
eral types  of  construction  it  should  be  remem- 
bered that  the  conditions  in  each  case  are  dif- 
ferent, so  that  it  should  not  be  assumed  that 
any  one  pavement  is  necessary  cheaper  than 
another  because  of  the  unit  costs  given.  For 
example,  the  annual  cost  of  macadam  is  given 
as  17.9  cts.  per  sq.  yd.,  whereas  that  of  gran- 
ite block  pavement  is  20.03  cts.  But  if  the 
macadam  were  to  be  laid  where  the  granite 
pavement  will  be,  its  life  would  be  very  much 
shorter  than  has  been  assumed  in  calculating 
its  annual  cost,  and  therefore  its  cost  would 
be  correspondingly  increased ;  in  fact,  it  would 
to  increased  so  much  that  the  macadam 
would  be  found  to  be  far  more  expensive  than 
the  granite  pavement.  The  figures  given  are 
interesting  although  conceded  to  be  approxi- 
mate only,  and  they  do  show  that  some  of  the 
pavements  which  are  high  in  first  cost  are 
not  unreasonably  so  when  due  allowance  is 
made  for  their  wearing  qualities. 


The  Relation  Between  Engineers  and 
Contractors  on  Highway  Work.* 

I  take  it  for  granted  that  past  and  pres- 
ent methods  of  building  and  caring  for  our 
roads  are  acknowledged  to  be  unsatisfactory, 
and  that  the  object  of  the  American  Associa- 
tion for  Highway  Improvement  is  to  alter  or 
to  abolish  these  methods,  and  to  replace  them 
with  better  ones.  In  other  words,  we  must 
substitute  efficiency  and  economy  for  failure 
and  waste.  We  have,  as  the  result  of  experi- 
ence in  other  classes  of  public  work,  demon- 
strated that  the  success  of  contract  work  under 
the  direction  of  engineers  is  as  applicable 
to  road  construction  and  maintenance  as  it 
is  to  other  works,  and  it  has  some  special  ad- 
vantages which  will  be  explained  later. 

In  the  first  place,  road  work  should  be 
under  the  direction  of  an  engineer,  because 
the  kind  of  work  to  be  done,  the  quality  of 
the  work,  the  amount  of  it,  and  the  method 
of  doing  il,  should  be  determined  by  an  ex 
pert.  Hul  suppose  the  engineer  is  not  an  ex- 
pert,  what  then?  Do  not  be  influenced  by 
any  luch  supposition.  Work  from  knowl- 
edge, and  employ  an  engineer  who  is  a  road 
expert  There  are  engineers  who  are  road 
experts,  and   there  will  be  many   such  engi 
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neers  developed  as  correct  methods  are  adopt- 
ed for  road  work.  As  the  demand  arises, 
the  supply  will  arise  to  meet  it.  In  any  case 
whether  the  work  is  performed  under  con- 
tract, or  otherwise,  the  road  engineer  is  neces- 
sary. 

The  road  engineer  should  know  just  what 
is  needed.  He  should  be  able  to  plan  and 
describe  these  needs  so  that  they  are  clearly 
interpreted  to  those  who  do  the  work.  He 
must  make  his  plans  to  conform  to  the  funds 
provided  to  pay  for  the  work.  He  should 
possess  exceptional  executive  ability,  for  in 
his  occupation  there  is  an  unusual  spread  of 
responsibility  for  the  work  itself,  and  for 
the  number  of  interests  which  must  be  con- 
sidered. Technical  knowledge,  good  judg- 
ment, and  tactfulness  are  all  essential  quali- 
ties which  he  is  expected  to  possess.  His  field 
of  action  is  most  attractive,  for  the  reason 
that  half  of  his  problems  are  already  solved. 
Experience  is  principally  gained  by  the  study 
of  failures,  and  a  knowledge  of  what  has 
been  done  so  poorly  in  the  past  will  teach 
him  what  must  be  avoided  in  the  future. 

To  improve  the  roads  in  any  special  local- 
ity requires  first  of  all  a  head  to  plan  and  to 
supervise  the  work  to  be  done.  This  head, 
whom  I  designate  as  the  road  engineer,  must 
be  responsible  for  all  the  work  in  his  district, 
and  since  responsibility  cannot  be  dissociated 
from  authority,  he  should  have  full  author- 
ity over  the  conduct  of  all  the  work  for  wfiich 
he  is  responsible  to  the  power  that  appoints 
him.  The  engineer  must  not  be  hampered  in 
his  work  by  any  other  consideration  than  the 
performance  of  his  duty  as  engineer.  He 
should  have  no  affiliations  and  should  eschew 
politics,  knowing  all  men  only  as  citizens  with 
a  common  interest  to  be  served  by  him. 

A  word  of  warning  here  for  those  who 
have  the  power  of  appointing  the  engineer — 
scarcely  anything  can  be  more  subversive  to 
the  public  good  than  to  make  a  political  ap- 
pointment of  such  an  office.  The  engineer 
should  be  chosen  as  an  expert  in  his  line  of 
work,  which  leads  to  the  conclusion  that  his 
office  should  be  an  appointive  rather  than  an 
elective  one.  His  appointment  should  be  after 
careful  examination  of  his  qualifications  for 
the  office,  and  this  can  only  be  made  by  an  ap- 
pointing power,  which  is  capable  of  deter- 
mining his  fitness  and  which  is  responsible 
for  the  performance  of  his  duties. 

In  the  second  place,  road  work  should  be 
done  by  contract,  because  if  we  are  expect- 
ed to  improve  our  roads,  we  must  make  a 
business  of  road  work,  and  since  the  contrac- 
tor is  in  that  business,  we  need  to  engage 
his  services.  No  better  argument  can  be 
made  in  support  of  this  statement  than  to  call 
attention  to  road  work  which  was  not  con- 
ducted as  a  business,  and  which  was  per- 
formed by  men  whose  business  was  not  that 
of  road  making.  A  road  contractor  should 
know  his  business.  He  should  know  what 
constitutes  a  good  road,  and  how  to  build  it. 
He  should  be  provided  with  tools  and  imple- 
ments required  for  road  construction  and 
maintenance.  If  the  road  contractor  follows 
road  building  as  an  occupation,  it  is  expected 
that  he  will  have  such  plant  as  will  enable 
him  to  execute  work  of  the  best  character, 
with  economy  of  cost  in  money  and  time,  and 
that  he  will  have  a  following  of  workmen 
familiar  with  road  making  We  may  reason- 
ably expect  that  road  work  will  be  done  by 
a  competent  road  contractor  with  greater 
economy  and  despatch  than  can  be  attained 
under  a  system  where  a  local  government  un- 
dertakes to  buy  plant  and  employ  men  with 
which  to  do  its  own  road  work. 

The  engineer  plans  and  superv  ises  the  work, 
gives  instructions  to  the  contractor,  inspect.1' 
material  and  workmanship,  and  makes  the 
contractor's  estimates  for  payment.  Contracts 
should  be  awarded  by  the  engineer,  or  upon 
bis  recommendation,  In  general,  the  engi- 
neer directs  the  work  and  is  responsible  to  the 
power  which  appointed  him  for  the  perform- 
ance of  all  of  the  contractor's  obligations 
The  contractor,  on  his  part,  must  comply  with 
all  the  requirements  of  the  contract,  and  to 
this  end  should  be  directly  responsible  to  the 

engineer. 
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Thus  it  rests  with  the  engineer  and  con- 
tractor to  get  the  best  roads  possible  with  the 
expenditure  of  the  people's  money.  It  is  ob- 
vious that  they  must  pull  together  or  the 
people  will  be  losers.  Their  relations  are 
defined  in  the  contract  for  the  work.  In  the 
ordinary  forms  of  contract  for  work  to  be 
performed,  the  engineer  is  vested  with  full 
power  of  directing  the  operations  of  the  con- 
tractor. The  engineer  makes  the  estimates 
of  quantities  and  of  values,  upon  which  the 
contractor  receives  payment.  It  is  his  duty 
to  fix  the  standards  for  material  and  work- 
manship, to  inspect  the  quality  of  materials 
and  of  work,  to  accept  such  as  conform  to 
the  contract  and  to  reject  such  as  do  not 
meet  the  contract  requirements. 

Nearly  all  contracts  give  the  engineer  arbi- 
trary power  to  decide  all  questions  arising  in 
the  performance  of  the  contractor's  obliga- 
tions; and  most  contracts  state  that  the  de- 
cision of  the  engineer  shall  be  final  and  bind- 
ing on  the  contractor.  These  powers  con- 
ferred on  the  engineer  appear  to  be  the  out- 
growth of  experience  and  are  perhaps  war- 
ranted by  expediency.  For  so  long  as  the  en- 
gineer is  competent  and  fair,  the  system  works 
very  well,  but  engineers  have  the  qualities 
common  to  humanity  and  it  would  be  fairer 
to  them  if  the  provisions  of  a  contract  con- 
fined their  decisions  within  the  limits  of  jus- 
tice. Experienced  contractors  sometimes  find 
that  contracts  which  they  must  accept,  or  go 
without  the  work,  give  the  engineer  such  an 
advantage  over  them,  that  they  attach  more 
importance  to  the  personality  of  the  engineer 
than  to  the  terms  of  the  contract. 

Speaking  from  experience  both  as  an  engi- 
neer and  as  a  contractor,  I  do  not  favor  vest- 
ing the  engineer  with  arbitrary  power  over 
the  contractor's  interests.  We  live  under  a 
constitutional  government,  and  contracts  be- 
tween its  citizens  should  preserve  the  consti- 
tutional rights  of  both  parties.  A  contract 
which  enables  one  party  to  work  an  injustice 
upon  the  other  is  contrary  to  public  policy, 
and  whether  it  be  legal  or  not,  it  conflicts 
with  the  principles  which  all  of  us  claim  as 
citizens.  I  believe  it  is  possible  to  draw  con- 
tracts which  will  secure  the  faithful  perform- 
ance of  the  obligations  of  both  parties,  and 
will  at  the  same  time  protect  the  interest  of 
the  party  at  whose  expense  the  work  is  car- 
ried on. 

Under  a  general  system  of  road  improve- 
ment throughout  the  country,  equitable  forms 
of  contract  will  be  developed  which  will  su- 
persede forms  that  are  found  in  practice  to 
be  objectionable.  Bring  together  the  expert 
engineer  and  the  competent  contractor,  and  it 
will  be  found  that  they  can  work  together 
in  harmony  and  obtain  the  best  results  for 
the  community  which  employs  them.  In  most 
cases  of  trouble  between  the  engineer  and  the 
contractor  the  fault  lies  with  one  or  the 
other,  or  with  both  of  them. 

It  would  seem  almost  superfluous  to  make 
the  statement  that  the  best  form  of  contract 
is  that  which  covers  the  obligations  of  both 
parties  in  the  simplest  and  plainest  terms, 
leaving  out  all  unnecessary  language.  And 
yet  it  is  well  to  be  reminded  of  this,  for  many 
contracts  for  performance  of  work  are  so  un- 
intelligible that  both  engineer  and  contractor 
find  it  difficult  to  decide  what  are  their  re- 
spective obligations. 

Specifications  for  material  and  workman- 
ship are  usually  attached  to  and  form  a  part 
of  the  contract.  The  preceding  remarks  fav- 
oring brevity  and  simplicity  in  the  working 
of  contracts  apply  with  equal  force  to  the 
specifications.  Instead  of  trying  to  include 
in  the  specifications  everything  under  the  sun, 
it  will  he  better  to  omit  from  the  contract 
all  items  of  uncertain  and  indeterminate 
character,  and  this  will  avoid  the  necessity 
of  describing  and  specifying  their  value  and 
extent. 

In  the  interest  of  economy  and  efficiency 
the  work  should  he  classified  and  grouped  in 
the  most  convenient  manner  for  letting  it  by- 
contract  The  work  should  be  of  such  char- 
acter and  volume  as  will  enable  the  con- 
tractor to  make  favorable  prices.  The  engi- 
neer should  also  try  to  arrange  the  work  so 


that  a  contractor  may  work  continuously 
through  the  working  season.  The  expenses 
of  organizing  and  starting  work  are  under 
stood,  and  should  not  he  repeated  any  oftener 
than  is  necessary.  Changing  contractors  or 
employing  them  at  intervals  of  time  involves 
what  may  be  called  "contractor's  terminal  ex- 
penses," and  if  these  can  be  avoided  there 
will  be  a  considerable  saving  in  cost  which 
should  be  recognized  in  the  contract  prices 
and  the  saving  divided  between  the  parties. 
Better  prices  for  work  and  better  service  will 
be  obtained  from  an  established  local  con- 
tractor who,  in  looking  to  the  work  as  a 
means  of  livelihood,  desires  to  retain  in  his 
service  experienced  workmen  and  to  keep 
his  plant  employed,  both  of  which  are  neces- 
sary for  economical  operations,  and  he  will 
thus  be  in  a  position  to  make  more  favorable 
proposals  for  the  work  than  when  making 
ventures  with  scattering  bids  in  various  lo- 
calities and  with  unfamiliar  conditions. 

In  advocating  the  contract  method  of  do- 
ing road  work,  I  recognize  that  some  work 
can  be  more  effectively  handled  by  day  labor 
or  by  special  arrangement.  There  is  a  dis- 
tinction between  road-making  and  road-main- 
tenance. The  former  may  be  classed  as  in- 
termittent work,  and  the  latter  as  continuous 
work.  Maintenance  and  repair  work  will  fre- 
quently be  of  such  a  nature  that  it  cannot  be 
advantageously  contracted  for,  and  the  engi- 
neer must  provide  for  this  class  of  work  by 
day  labor,  or  by  some  method  which  is  sug- 
gested by  his  experience. 

In  general,  it  is  better  to  contract  for  all 
work  which  is  adaptable  to  that  method.  The 
engineer's  operations  may  cover  an  extended 
field  and  cause  him  to  be  unable  to  supervise 
the  work  personally,  in  which  case  his  in- 
spectors or  other  assistants  must  act  for  him, 
and  they  can  be  better  employed  in  controlling 
results  of  work  done  at  the  contractor's  cost 
than  in  becoming  responsible  for  the  value 
of  work  done  by  the  engineer's  employes  who 
may  be  so  scattered  that  the  cost  of  super- 
vision will  equal  the  wages  paid  to  the  work- 
men. 

Another  reason  for  avoiding  the  direct  em- 
ployment of  workmen  is  that  it  means  the 
purchase  of  tools  and  implements  for  the 
workmen,  and  this  will  always  be  unprofitable 
unless  there  is  sufficient  work  to  wear  them 
out.  There  is  scarcely  a  worse  investment 
than  a  contractor's  outfit  which  is  not  em- 
ployed. 

It  is  not  uncommon  for  a  contract  to  specify 
that  the  contractor  shall  guarantee  his  work 
for  a  certain  period  of  time,  sometimes 
reaching  into  years.  There  may  be  cases 
where  a  contractor's  guaranty  is  justified,  but 
it  is  a  questionable  practice.  Competent  en- 
gineering will  require  and  secure  good  work. 
When  a  contract  is  completed,  the  engineer 
should  know  that  the  contractor  has  given 
the  full  value  of  work  specified  in  the  con- 
tract, and  he  should  be  in  a  nosition  to  pay 
that  value  in  full.  The  engineer's  employ- 
ment should  be  continuous.  He  should  be 
a  permanent  officer  of  the  local  government, 
responsible  to  his  superiors  for  construction 
and  maintenance  of  the  roads.  This  respon- 
sibility, as  has  been  stated,  should  clothe  him 
with  the  authority  necessary  to  secure  the 
ends  he  is  employed  to  attain. 

Since  the  engineer  is  the  official  who  makes 
the  plans  and  controls  the  execution  of  them, 
while  the  contractor  works  under  his  instruc- 
tions, subject  to  the  terms  of  the  contract, 
any  suggestions  as  to  road  making  should  be 
addressed  to  the  engineer,  who  will  com- 
municate to  the  contractor  as  much  of  them 
as  is  necessary  in  carrying  out  the  work. 

I  purposely  avoid  mentioning  details  of 
contracts,  plans  and  specifications,  all  of  which 
the  engineer  must  fit  to  the  particular  prob- 
lems he  is  called  on  to  solve,  but  in  a  general 
way.  I  venture  to  suggest  some  of  the  ele- 
ments of  road  engineering  necessary  to  be 
observed  in  his  nractice.  He  must  always 
maintain  an  equilibrium  between  the  amount 
of  work  he  plans  to  carry  out,  and  the  funds 
available  to  pay  for  this  work.  The  kind  and 
amount  of  work  will  be  limited  by  the  sum 
appropriated  for  its  cost.    He  must  decide 


whether  the  limitation  shall  be  placed  on  the 
kind  of  the  volume  of  the  work.  As  a  general 
proposition  the  character  of  the  work  should 
be  uniform.  To  secure  this  he  may  have  to 
sacrifice  his  ideals  and  fit  the  character  to 
the  circumstances  controlling  the  case.  The 
efficiency  of  a  road  is  determined  by  the  ton- 
nage hauled.  For  a  given  distance  of  haul, 
unless  the  road  is  of  uniform  quality,  the 
haul  will  be  limited  by  the  worst  portion  of 
the  road.  There  is,  therefore,  such  a  thins 
as  making  the  road,  or  at  least  a  portion  of  it, 
too  good,  if  the  funds  are  not  within  sight 
to  bring  the  whole  distance  to  the  same  good 
quality. 

In  a  rich  and  populous  state  where  the  peo- 
ple have  awakened  to  the  necessity  for  good 
roads  and  contemplate  the  expenditure  of 
many  millions  of  dollars  to  secure  that  end, 
it  is  very  well  to  say,  "we  will  build  no  cheap 
roads,''  and  to  fix  a  standard  of  $.r>,000  or 
$6,000  per  mile  for  construction. 

On  the  other  hand,  in  the  case  of  a  state 
with  a  population  of  less  density  and  with  a 
much  smaller  provision  of  funds,  and  yet 
with,  say,  80,000  miles  of  highway  within  its 
territory,,  it  would  be  folly  to  adopt  such  ex- 
pensive construction.  This  wonderfully  pros- 
perous country  owes  this  prosperity  more  to 
its  development  through  the  construction  of 
cheap  railways  than  to  all  other  causes  com- 
bined. The  economic  results  obtained  by 
cheap  first  construction  in  order  to  provide 
intercommunication  through  a  great  area  have 
been  demonstrated  beyond  question  in  the 
case  of  railways,  and  the  principle  has  equal 
application  in  the  matter  of  highways.  The 
improvement  of  highways  is  not  to  be  ac- 
complished by  spending  all  the  available 
money  in  spots.  These  highways  are  for  the 
whole  people  and  all  of  them  are  entitled  to 
benefit  by  the  expenditures.  Improve  the  con- 
ditions of  communities  by  giving  them  the 
best  roads  they  can  afford  at  the  present  time 
and  the  resulting  increased  prosperity  will 
provide  the  means  for  bringing  them  to  the 
desired  standard.  The  kind  and  amount  of 
road  construction  depends  upon  conditions, 
and  should  be  determined  by  the  exercise  of 
good  judgment  on  the  part  of  the  engineer. 

He  must  also  arrange  to  maintain  the  stand- 
ard of  quality  planned  for  its  construction. 
This  means  constant  attention  and  repairs  to 
meet  the  deterioration  resulting  from  wear 
and  weather  effects.  The  old  adage  of  "a 
stitch  in  time  saves  nine"  is  nowhere  more 
applicable  than  to  road  maintenance.  This  is 
a  most  important  consideration,  and  it  em- 
phasizes the  requirement  that  the  office  of 
road  engineer  should  be  a  permanent  one. 
The  maintenance  of  roads  requires  a  knowl- 
edge of  all  the  conditions  affecting  them. 

The  engineer  stands  toward  a  road  in  his 
care  as  a  doctor  does  toward  his  patient,  and 
to  diagnose  the  case  of  a  road,  the  engineer 
must  feel  its  pulse,  take  its  temperature,  and 
learn  all  about  it.  A  helpful  and  satisfactory 
way  of  doing  this  is  to  keep  statistics  of  work 
done,  of  cost  of  repairs,  and  of  the  times 
and  seasons  of  treatment.  These  statistics 
can  be  diagrammed  so  that  the  engineer  may. 
with  a  hasty  glance,  read  the  record,  and  learn 
both  what  has  been  done  and  what  is  needed 
to  be  done. 

The  road  engineer  will  in  the  future  be 
judged  by  his  performance,  as  comuared  with 
what  is  accomplished  elsewhere.  If  a  system 
of  good  roads  is  promoted  throughout  the 
country,  there  will  be  precedents  and  new  rec- 
ords established  for  road  work,  in  kind,  qual- 
ity and  cost,  which  will,  from  time  to  time, 
fix  new  standards  in  these  respects. 

It  may  appear  that  my  remarks  about  the 
duties  of  engineers  are  out  of  place  in  a 
brief  address  on  the  relation  between  engi- 
neers and  contractors,  but  I  have  made  the 
digression  advisedly,  as  I  will  now  try  to  ex- 
plain. A  fair  consideration  of  the  work  and 
duties  of  the  road  engineer  will  bring  many 
of  us,  who  have  practiced  the  profession  in 
other  lines,  to  the  realization  of  the  great 
field  of  employment  opening  to  us  in  this  par- 
ticular class  of  work.  The  practice  of  the 
road  engineer  will  require  knowledge,  skill, 
experience,  judgment  and  business  qualities 
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of  high  grade,  which  will  lead  many  of  us  to 
engage  in  this  special  line  of  work.  This 
will  benefit  my  profession  and  also  the  na- 
tion. 

For  the  contractor  there  will  be  provided 
a  steady  and  profitable  business,  which  from 
its  nature  can  be  conducted  in  a  moderate 
way  with  small  capital,  a  most  desirable  con- 
dition in  these  days  when  there  is  so  great 
complaint  about  the  monopolization  of  busi- 
ness by  combinations  of  capital,  which  closes 
doors  of  opportunity  to  men  of  small  means 
with  capacity  to  work  for  themselves.  The 
time  is  auspicious  for  the  road  engineers  and 
the  road  contractors.  This  Congress  and  the 
Association  which  called  it  will  make  their 
mark  on  our  nation  throughout  all  its  con- 
fines. It  may  not  be  today  nor  tomorrow,  but 
the  American  people,  when  they  have  set  their 
minds  on  the  acquisition  of  good  roads,  will 
have  them.  With  our  people,  to  will  is  to  do, 
and  it  appears  that  we  have  the  will. 

The  American  Association  for  Highway 
Improvement  will  provide  a  medium  of  com- 
munication for  engineers  and  contractors,  and 
I  look  toward  the  future  and  see  conventions 
of  them  discussing  plans  and  methods,  as  is 
done  in  the  great  railway  associations.  The 
associations  of  railway  engineers,  of  super- 
intendents of  bridges  and  buildings,  of  mas- 
ter mechanics,  and  of  master  car  builders, 
have  in  their  meetings  within  a  few  years 
achieved  a  uniformity  and  excellence  of  prac- 
tice which  appears  marvelous  to  those  fa- 
miliar with  the  practice  not  many  years  ago. 
Such  meetings  of  road  engineers  and  of  road 
contractors  will  result  in  satisfactory  forms 
of  contracts,  specifications,  plans,  methods  and 
cost,  for  building  and  maintaining  roads 
which  will  be  profitable  to  them  and  far  more 
profitable  to  our  citizens  who  must  bear  the 
cost  of  all  such  work. 


Methods  Employed  by  the  New  York 
State   Highway   Department  in 
Testing  Road  Stone  and  Bi- 
tuminous Materials. 

The  best  test  of  any  material  proposed  for 
highway  construction  is  its  performance  under 
actual  use  on  the  highway.  As  this  is  gener- 
ally both  an  expensive  and  lengthy  test  to  per- 
form, all  state  highway  departments  now  have 
facilities  for  testing  material  prior  to  their  use 
in  the  highway.  In  the  case  of  the  State  Com- 
mission of  Highways  of  New  York  this  work 
was  done  by  its  Bureau  of  Research.  In  the 
report  of  the  Commission  for  1910  the  follow- 
ing outline  of  the  tests  of  this  bureau  for  hard 
stone  and  bituminous  methods  is  given.  These 
tests,  it  is  stated,  if  properly  performed,  give 
uniform  results  for  the  same  material  and 
these  results  have  been  found  by  experience  to 
be  closely  indicative  of  the  results  that  will 
be  obtained  on  the  road  if  the  material  has 
been  properly  placed  thereon. 

STONE  TESTING. 

In  testing  stone  for  highway  use  its  weight, 
porosity,  loss  of  abrasion,  hardness,  toughness 
and  cementing  value  are  determined.  The 
cementing  value  is  principally  of  importance 
when  the  stone  tested  is  to  be  used  in  a  water 
bound  macadam  road.  This  test  is  not  gen- 
erally performed  when  the  stone  tested  is  to 
be  Used  in  a  bituminous  bound  macadam  road. 
The  loss  by  abrasion,  the  hardness  and  the 
toughness  arc  considered  as  the  three  most 
important  tests. 

For  the  abrasion  test  the  stone  is  broken  by 
meant  of  tlx-  band  breaking  press  into  more  or 
l<  sS  cubirally  shaped  pieces  of  from  1  V\  to  2V& 
ins.  in  diameter  so  that  50  or  nearly  that  num- 
ber of  pieces  will  weigh  within  5  grams  of  5 
kilograms.  The  stone  is  then  washed  and 
dried  if  necessary,  and  a  5  kilogram  charge 
of  60  pieces  is  placed  in  a  cast  iron  cylinder, 
mounted  at  an  angle  of  30  degrees  with  the 
axis  of-rotation,  in  the  l)eval  abrasion  machine 
and  revolved  for  10,000  revolutions  at  a  rate 
of  2, onii  revolutions  per  hour.  'I  bis  rate  is  not 
allow 'I  to  vary  more  than  one  minute  per 
thousand  revolutions  I  he  stone  is  then  taken 
out,  washed,  dried  and  the  weight  of  material 
less  than  1/10  in.  in  size  thai  has  been  worn 


off  by  abrasion  computed.  In  order  that  a 
high  figure  may  represent  a  high  value  for 
the  stone,  the  per  cent  of  loss  of  the  original 
weight  is  expressed  by  the  French  coefficient 
which  is  obtained  by  dividing  40  by  the  per 
cent  of  the  wear,  so  that  a  stone  which  loses  4 
per  cent  in  weight  during  the  test  would  be 
represented  by  a  coefficient  of  wear  of  ten,  and 
a  stone  which  loses  2  per  cent  in  weight  dur- 
ing the  test,  represented  by  a  coefficient  of 
wear  of  twenty.  In  interpreting  results  of  this 
test  a  coefficient  of  wear  below  eight  is  consid- 
ered low,  between  eight  and  thirteen  medium, 
between  thirteen  and  twenty  high  and  over 
twenty  very  high. 

The  hardness  test  is  made  upon  a  core  of 
stone  which  is  obtained  with  the  diamond  drill. 
This  core  is  1  in.  in  diameter  and  three  or 
more  inches  long.  Extreme  care  is  used  to 
take  this  core  from  a  sound  part  of  the  stone 
and  in  a  direction  perpendicular  to  natural  bed 
of  the  stone.  The  ends  of  this  core  are  faced 
off  after  which  the  core  is  weighed  and  placed 
in  the  Dorry  grinding  machine  so  that  the 
lower  end  bears  with  constant  pressure  upon 
the  upper  face  of  the  horizontal  cast  iron 
grinding  disk  upon  which  crushed  quartz  sand 
of  a  standard  quality  and  size  (30-40)  is  fed 
from  funnels  at  a  uniform  rate.  This  disk  is 
rotated  for  500  revolutions  at  a  rate  of  ap- 
proximately 2,000  revolutions  per  hour,  when 
the  core  is  taken  out,  reversed  end  for  end  and 
ground  for  another  500  revolutions,  after 
which  the  loss  in  weight  in  grains  sustained 
bv  the  core  for  1,000  revolutions  is  computed. 
The  hardness  is  expressed  by  subtracting  %  of 
this  loss  from  20  so  that  if  a  stone  lost  9 
grams  in  weight  on  this  test,  its  hardness 
would  be  expressed  as  20  less  3,  or  17.  It  is 
consequently  apparent  that  a  stone  losing  noth- 
ing in  weight  on  this  test  would  have  its  hard- 
ness expressed  by  20.  A  hardness  below  14 
is  considered  soft,  between  14  and  17  medium 
and  above  17  high. 

The  toughness  test  is  made  by  taking  two 
core  pieces  1  in.  in  diameter  which  have  been 
obtained  with  the  diamond  drill  as  was  done 
for  the  hardness  test.  The  ends  of  these  core 
pieces  are  accurately  and  carefully  smoothed 
off  so  as  to  form  cylinders  1  in.  in  height. 
1  hey  are  then  placed  on  a  firm,  level  bearing 
in  the  impact  machine,  securely  clamped  and 
subjected  to  blows  of  a  2-kilogram  hammer 
transmitted  through  a  1-kilogram  weight.  The 
first  blow  of  the  hammer  is  from  a  height  of 
1  cm.  Each  succeeding  blow  is  from  a  height 
1  cm.  greater  than  the  preceding  one.  The 
number  of  blows,  which  equals  the  drop  ex- 
pressed in  centimeters  of  the  last  blow  re- 
quired to  break  the  core,  is  considered  as  the 
toughness  of  the  stone.  The  toughness  of  the 
stone  tested  is  represented  by  the  average  of 
the  two  core  pieces  broken.  A  toughness  be- 
low 13  is  considered  low,  between  13  and  19 
medium  and  above  19  high. 

The  figures  given  for  the  three  above-men- 
tioned tests  vary,  depending  upon  the  kind  of 
stone  tested,  so  that  the  figures  indicated  by 
a  test  on  one  kind  of  stone  cannot  be  directly 
compared  with  the  figures  of  a  test  on  a  rad- 
ically different  kind  of  stone.  For  example: 
a  toughness  test  of  seven  on  a  limestone 
would  indicate  a  good  limestone  for  top  course 
use,  whereas  a  toughness  test  of  seven  on  a 
trap  would  indicate  a  trap  of  low  toughness 
and  one  which  would  not  be  acceptable  for  top 
course. 

Cost  of  stone  delivered  at  the  road,  nature 
and  amount  of  traffic  which  the  road  is  to  bear 
and  kind  of  binder  to  be  used  arc  all  to  be 
considered  in  conjunction  with  the  character- 
istics of  the  stone,  as  shown  by  the  stone  tests 
before  accepting  or  rejecting  the  stone  for  use 
on  top  course  of  a  macadam  highway. 

With  but  few  exceptions  it  may  be  stated 
that  .uiy  stoiu-  which  does  not  break  up  too 
much  under  the  action  of  the  rnad  roller  and 
Which  is  readily  available  for  use  on  the  road 
may  be  satisfactorily  used  for  bottom  course 
stone  if  properly  placed. 

In  order  to  readily  compare  results  of  tests 
iln  .  results  lia've  been  arranged  according  to 
the  characteristic  properties  of  each  stone  into 
groups;  of  which  a  summary  is  given  in 
Table  I 


The  figures  in  the  column  marked  "weighted, 
value"  give  an  approximate  means  of  quickly 
comparing  the  relative  values  of  two  or  more 
stones  of  the  same  classification.  Of  the  abra- 
sion, hardness  and  toughness  tests  the  abra- 
sion test  is  considered  to  be  the  most  reliable 
and  the  most  important  test,  consequently  the 
figure  representing  the  French  coefficient  of 
abrasion  has  been  multiplied  by  three.  The 
hardness  test  is  considered  second  in  impor- 
tance and  reliability  and  its  result  has  been 
multiplied  by  two.  The  result  of  the  tough- 
ness test  has  been  multiplied  by  one.  These 
three  weighted  results  are  added  together  to- 
obtain  the  "weighted  value." 

BITUMINOUS    MATERIAL  TESTING. 

A  brief  description  of  the  methods  employed 
in  making  tests  in  the  laboratory  is  as  follows : 

Preparing  Laboratory  Samples. — Each  labo- 
ratory sample  is  usually  composed  of  several 
samples  that  have  been  taken  to  represent  one 
lot  of  material.  The  material  in  the  separate 
samples  is  examined  and  if  uniform  in  ap- 
pearance, equal  amounts  are  taken  from  each, 
and  thoroughly  blended  to  form  a  sample  of 
about  one-half  pint  on  which  the  complete 
analysis  is  run. 

In  case  of  mineral  bitumen,  the  sample  re- 
ceived is  thrown  on  a  large  piece  of  paper, 
pieces  which  are  evidently  foreign  to  the  ma- 
terial are  rejected,  and  the  whole  "quartered 
down"  to  a  sample  of  about  300  grams.  This 
is  ground  in  a  mortar  and  the  analysis  run 
on  this  part  of  the  original  sample. 

Water  Present. — The  presence  of  water  in 
an  oil,  asphalt  or  tar  is  determined  by  putting 
about  40  grams  of  the  material  into  a  deep, 
seamless,  3-ounce  tin  box,  a  thermometer  being 
suspended  in  the  material.  This  is  then  heated 
to  about  230°  F.  without  stirring.  If  water 
is  present,  even  in  very  small  quantities,  the 
material  will  froth  when  heated  to  about  212° 
F.  The  per  cent  of  water  present  is  deter- 
mind  by  heating  20  grams  of  the  material  in 
a  2-oz.  seamless  tin  box  in  an  oven  maintained 
at  a  temperature  of  212°  F.  for  an  hour.  The( 
per  cent  of  water  in  mineral  bitumen  is  de- 
termined in  a  similar  manner.  The  loss  in 
weight  while  not  absolutely  correct  is  consid- 
ered as  moisture. 

Homogeneity. — The  homogeneity  of  the  mix- 
ture is  shown  by  its  general  appearance  at  a 
temperature  of  77°  F.  when  in  a  melted  con- 
dition and  when  examined  under  the  micro- 
scope. 

Gravity. — The  gravity  is  determined  by  tak- 
ing a  small  test  tube  about  %  in.  by  3%  ins. 
which  is  accurately  weighed  (weight  A).  The 
tube  is  then  filled  with  distilled  water  at  77°  F. 
and  weighed  (weight  B).  To  get  the  gravity 
of  an  oil,  asphalt  or  tar  the  tube  is  filled  w  ith 
the  material,  cooled  to  a  temperature  of  77°  F. 
cut  off  level  with  the  top  and  weighed  (weight 
C).  The  gravity  is  determined  as  follows: 
C-A 

 —  gravity. 

B-A 

Penetration. — The  penetration  tests  are  made 
by  putting  the  material  to  be  tested  in  a  3-oz. 
deep,  seamless  tin  box  and  placing  this  box  in  J 
water  maintained  at  the  temperature  at  which 
penetration  is  to  be  determined  for  a  period 
of  2  hours  before  making  the  penetration  tests.  I 
The  tests  are  made  with  a  New  York  Testing 
Laboratory  penetrometer  using  a  No.  2  needle, 
with  a  1 0(i  gram  weight,  the  load  being  applied 
for  5  seconds. 

Residue  Having  a  renetrati<>n  of  10  mm.— 
This  test  is  made  as  follows:  50  grains  of  the  | 
oil  are  placed  in  a  3-oz.  deep,  seamless  tin  box.jfl 
the  box  placed  m  a  sand  bath  and  heated  over 
a  Bunsen  burner.    A  thermometer  is  suspend 
ed  in  the  oil,  the  bulb  not  touching  the  bottom  I 
of  the  box.     The  temperature  of  the  oil  is  kept  I 
at  from  ISO"  V.  to  500'      and  the  oil  is  stirred  . 
from  time  to  time  with  the  thermometer  to  I 
prevent   overheating  in  any  part.     depending  1 
on  the  nature  of  the  oil,  as  usually  indicated1 1 
by  its  flash,  consistency  at  77'   V.  and  gravity.,  ■ 
the  operator  can  tell  about  what  per  cent  it 
will  be  necessary  to  evaporate  before  cooling  -( 
and  taking  a  penetration  as  described  under  - 
the  test  for  penetration    It  i-  sometimes  neces 
sary  to  make  several  trials  before  the  desired  I 
result  is  obtained.    Whin  the  required  pene-1 J 


December  20,  1911. 


ENGINEERING    &  CONTRACTING 


663 


TABLE  I.— SUMMARY  OP  AVERAGE  RESULTS  OF  STONE  TESTS. 
Number                          Water  ab- 

ol  tests  Weight,  sorbed,  r  Abrasion  

Group         repre-  Specific  ibs.  per  lbs.  per  Per  cent  French  Hard-  Tough-  Weighted  Cementing 

number.     sented.  gravity,  cu.  ft.  cu.  ft.  of  wear.  coef.  ness.  ness.  value.  value.  Kind  of  Stone.  Remarks. 

1                      7  2.93  1S3  0.21  3.9  11.2  17.8  10.0  79    Anorthosite   Quarry  stone 

2                     8  2.64  165  0.75  3.6  12.6  15.1  14.8  83    Calcareous   sandstone..:  Quarry  stona 

3                     34  2.76  173  0.62  4.3  10.0  14.0  8.7  67    Dolomite   Quarry  stone 

4                     28  2.73  172  0.87  3.9  11.7  15.0  10.9  77    Dolomitic  limestone  Quarry  stone 

5                     7  2.78  174  0.30  4.5  9.6  17.3  8.0  72    Gabbro   Quarry  stone 

6                     53  2.78  174  0.28  4.6  9.8  17.3  9.3  73    Gneiss   Quarry  stone 

7                     10  2.65  166  0.31  4.0  11.7  18.0  7.3  78    Granite   Quarry  stone 

8                   130  2.71  169  0.26  4.8  8.9  15.0  6.8  64    Limestone   Quarry  stone 

  20  2.67  167  0.39  2.5  17.6  18.7  17.7  110    Quartzite   Quarry  stone 

  42  2.58  161  1.42  4.7  10.3  13.1  9.8  67    Sandstone   Quarry  stone 

  35  2.68  168  0.70  4.3  10.1  15.2  11.3  74    Sandy    grit  Quarry  stone 

  14  2.80  175  0.16  3.3  12.3  18.1  12.0  85    Syenite   Quarry  stone 

  20  2.93  183  0.38  2.5  16.9  18.0  19.7  106  ......  Trap   Quarry  stone 

  19  ....  ...  ....  ...  ....  ....  ....  ...    Miscellaneous  stone  Quarry  stone 

  7  2.77  173  0.82  4.3  9.7  15.9  9.2  70    Dolomite   Field  stone 

  12  2.72  170  1.13  4.4  10.1  14.8  8.8  69    Dolomitic  limestone  Field  stone 

  23  2.77  173  0.31  4.3  10.6  17.1  8.4  74    Gneiss   Field  stone 

  14  2.68  168  0.27  3.0  14.0  18.5  10.7  90    Granite   Field  stone 

  7  2.73  171  0.34  6.0  7.2  14.9  8.1  50    Limestone  Field  stone 

  3S  2.55  159  1.67  3.7  12.2  15.5  12.1  80    Sandstone   Field  stone 

  6  2.65  166  0.77  4.1  11.4  14.7  12.2  76    Sandy  grit  Field  stone 

  23  ....  ...   ....  ....  ....  ...    Miscellaneous  stone  Field  stone 


tration  is  reached,  the  residue  left  from  evap- 
oration is  weighed  and  its  per  cent  of  the 
original  sample  taken   is  computed. 

Ductility. — The  ductility  of  an  asphalt 
cement  or  bitumen  is  determined  by  the  dis- 
tance in  centimeters  that  a  briquette  of  the 
material  will  draw  out  before  breaking.  The 
briquette  of  the  asphalt  cement  is  moulded 
in  a  Dow  briquette  mould  having  a  central 
cross  section  1  cm.  square,  a  2  square  cm. 
cross  section  at  mouth  of  clips  and  a  distance 
•of  3  cm.  between  clips.  The  moulding  of  the 
briquette  is  done  as  follows :  The  mould  is 
placed  on  a  brass  plate.  To  prevent  the 
asphalt  cement  from  adhering  to  this  plate  and 
the  inner  sides  of  the  two  pieces  of  the  mould 
they  should  be  well  amalgamated.  The  asphalt 
cement  to  be  tested  is  poured  into  the  mould 
while  in  a  molten  state,  a  slight  excess  being 
added  to  allow  for  shrinkage  on  cooling. 
After  the  asphalt  cement  is  nearly  cooled,  the 
briquette  is  smoothed  off  level  by  means  of  a 
hot  spatula.  When  it  is  thoroughly  cooled  to 
the  temperature  at  which  it  is  desired  to  make 
the  test,  the  clamp  and  the  two  side  pieces  are 
removed,  leaving  the  briquette  of  asphalt 
cement  held  at  each  end  by  the  ends  of  the 
mould  which  serve  as  clips.  The  test  is  made 
by  pulling  the  two  clips  apart  at  a  uniform 
rate  of  5  cm.  per  minute,  until  rupture  occurs. 
The  briquette  is  kept  in  water  at  the  tempera- 
ture at  which  ductility  is  to  be  determined  for 
at  least  30  minutes  before  testing,  and  the  test 
is  performed,  while  the  briquette  is  so  im- 
mersed in  the  water  at  the  above  temperature, 
and  at  no  time  is  the  temperature  of  the  water 
allowed  to  vary  more  than  half  a  degree  from 
the  standard  temperature. 

Torsion. — The  torsion  test  is  made  by  roll- 
ing with  the  hands  a  roll  Vz  in.  in  diameter 
having  a  working  length  or  distance  between 
gripping  points  of  6  ins.  The  roll  is  cooled  in 
water  maintained  at  the  temperature  at  which 
torsion  is  to  be  determined  for  30  min.  and 
the  torsion  made  immediately  upon  taking  roll 
from  water  by  gripping  the  roll  with  the 
fingers,  the  length  of  the  roll  being  6  ins.  be- 
tween the  fingers.  Three  complete  turns  of 
one  end  of  the  roll  are  made  and  it  is  then 
examined  for  cracks.,  A,  similar  roll  cooled  in 
a  similar  manner  is  stretched  a  distance  of  at 
least  3  ft.  by  pulling  slowly  with  the  hands. 

Melting  Point  of  Bitumen. — The  melting  or 
softening  point  of  bitumen  is  determined  by 
filling  a  ring  %  in.  in  diameter  by  %  in.  in 
depth  with  the  bitumen  to  be  tested.  After 
cooling,  the  bitumen  is  cut  off  level  with  the 
top  of  the  ring.  The  ring  containing  the  bi- 
tumen is  placed  in  water  at  65°  F.  for  20 
min.  before  making  the  test.  In  performing 
the  test  the  ring  is  put  in  a  support,  so  placed 
that  the  bottom  of  the  ring  is  1  in.  above  the 
bottom  of  an  800  cc.  beaker.  On  the  center 
of  the  bitumen  in  the  ring  is  placed  a  %-in. 
steel  ball,  a  thermometer  being  placed  with  its 
bulb  on  a  level  with  the  ring  containing  the 
bitumen.  The  beaker  is  nearly  filled  with 
water  at  a  temperature  of  65°  F.  and  the  tem- 
perature raised  at  a  rate  of  from  8°  to  10°  F. 
per  minute.  The  temperature  recorded  by  the 
thermometer  at  the  time'  the  ball  touches  the 
bottom  of  the  beaker  is  taken  as  the  melting 
point  of  the  bitumen. 


Heating  Tests. — The  heating  tests  at  325°  F. 
and  400°  F.  are  made  by  weighing  20  grams 
of  the  material  for  each  test  into  2-oz.  seam- 
less tin  boxes  2Vz  ins.  by  %  in.  The  boxes  are 
then  placed  in  ovens  maintained  at  325°  F.  and 
400°  F.  for  five  hours  and  the  loss  in  weight 
at  the  end  of  that  period  found. 

Flash. — About  40  grams  of  the  material  to 
be  tested  are  placed  in  a  3-oz.  deep,  seamless 
tin  box.  The  box  containing  the  material  is 
placed  on  a  sand  bath  over  a  Bunsen  burner. 
The  bulb  of  a  thermometer  being  placed  in 
the  material,  but  so  adjusted  as  not  to  touch 
the  bottom  of  the  box.  The  flame  of  the  Bun- 
sen  burner  is  so  adjusted  that  the  temperature 
of  the  material  being  tested  is  raised  at  the 
rate  of  from  10°  to  15°  F.  per  minute.  As 
soon  as  vapors  are  seen  coming  off,  the  small 
flame  from  a  capillary  tube  is  passed  over  the 
center  of  the  liquid  and  about  %  in.  above  it, 
and  repeated  for  about  every  5°  F.  rise  in 
temperature  until  the  slight  explosion  indicates 
the  flash  point  is  reached.  The  temperature 
at  this  point  is  recorded  as  the  open  flash 
point  of  the  material  being  tested. 

Total  Bitumen. — The  solubility  in  carbon 
disulphite  is  found  by  weighing  approximately 
1  gram  of  the  material  into  an  Erlenmeyer 
flask,  adding  50  cc.  of  carbon  disulphide  and 
allowing  the  solvent  to  act  12  hours  at  labora- 
tory temperature,  care  being  taken  to  break 
up  all  lumps  before  filtering.  The  filtration 
is  made  through  a  C.  S.  &  S.  9  cm.  filter 
paper  No.  589.  The  papers  are  first  dried,  and 
weighed  immediately  before  using.  The  fil- 
tration is  made  in  a  valve  funnel,  a  watch 
glass  being  placed  on  the  funel  to  prevent 
evaporation  of  the  solvent.  After  washing 
until  washings  come  clean  the  filter  and  resi- 
due are  placed  in  an  oven  at  212°  F.  for  30 
mins.  cooled  in  a  desiccator  and  weighed.  The 
difference  in  weight  gives  the  amount  of  ma- 
terial insoluble  in  carbon  disulphide  from 
which  the  per  cent  of  soluble  bitumen  is  com- 
puted. 

The  total  bitumen  in  mineral  bitumen  is  de- 
termined by  weighing  about  25  grams  of  the 
dried  material  into  a  dried  and  weighed  C.  S. 
&  S.  extraction  cartridge  and  extracting  in  a 
continuous  extraction  apparatus  using  carbon 
disulphide  for  a  solvent ;  drying  and  weigh- 
ing after  extraction  is  completed.  The  loss 
gives  the  amount  of  bitumen  soluble  in  car- 
bon disulphide. 

Carbon  Tetrachloride  Solubility. — This  test 
is  made  in  the  same  manner  as  determining 
the  bitumen  soluble  in  carbon  disulphide  ex- 
cept that  carbon  tetrachloride  is  used  as 
solvent. 

Naphtha  Solubility. — The  amount  of  mate- 
rial soluble  in  76  degree  paraffine  petroleum 
naphtha  (boiling  point  140°  F.  to  190°  F.)  is 
found  by  the  same  method  that  is  used  in  get- 
ting the  amount  soluble  in  carbon  disulphide 
except  that  naphtha  is  used  for  a  solvent  in 
place  of  carbon  disulphide.  The  character  of 
the  filtrate  is  determined  by  placing  about  10 
cc.  of  the  filtrate  in  the  tin  covers  of  the  2-oz. 
boxes  used  in  making  the  heating  tests  and 
allowing  the  filtrate  to  evaporate.  The  resi- 
due is  noted  to  be  sticky  or  oily  by  rubbing 
it  between  the  fingers. 


Wafer  Soluble  Materials. — Water  soluble 
materials  in  bitumen  are  determined  by  weigh- 
ing about  2  grams  of  the  tar  into  a  casserole, 
adding  50  cc.  of  distilled  water  and  boiling 
for  one  hour.  The  solution  is  then  filtered 
into  a  weighed  porcelain  evaporating  dish 
using  hot  distilled  water  for  a  wash  and  evap- 
orated to  dryness  on  a  steam  bath.  The 
weight  of  the  evaporating  dish  and  contents 
after  drying  to  a  constant  weight  at  212°  F. 
less  the  weight  of  the  dish  itself  gives  the 
amount  of  water  soluble  materials  in  the  bitu- 
men, from  which  the  per  cent  may  be  calcu- 
lated. 

free  Carbon. — The  free  carbon  in  tar  is 
determined  by  extraction  at  room  tempera- 
ture with  carbon  disulphide.  In  extraclion 
carbon  disulphide  is  used  in  the  same  manner 
as  making  the  determination  for  the  amount  of 
bitumen  soluble  in  carbon  disulphide  in  as- 
phalts. Determination  as  to  whether  extrac- 
tion is  complete  is  made  by  placing  some  of 
the  carbon  on  white  porcelain,  and  moistening 
it  with  carbon  disulphide ;  if  the  porcelain  is 
stained  the  extraction  was  not  complete  and 
the  carbon  requires  more  washing. 

Paraffine. — Fifty  grams  of  the  material  are 
placed  in  a  half-pint  iron  retort,  E.  &  A.  No. 
4521,  fitted  with  a  tee  condenser.  To  the  20- 
in.  iron  delivery  tube  of  the  retort  is  attached 
a  10-in.  glass  tube,  and  between  the  cover  and 
the  retort  is  placed  a  paper  gasket  cut  from 
heavy  wrapping  paper.  The  material  is  rapidly 
distilled  to  a  dry  coke  from  which  no  fimher 
distillate  can  be  obtained,  not  over  25  minutes 
being  allowed  from  time  of  placing  flame  un- 
der retort  until  distillation  ceases.  About  5 
grams  of  the  distillate  are  taken  if  the  mate- 
rials contain  2  per  cent  or  less  of  paraffine 
and  about  3  grams  if  the  material  contains 
oyer  2  per  cent  of  paraffine.  This  amount  of 
distillate  is  dissolved  in  Squibbs  absolute  ether 
in  a  2-oz.  glass  flask,  approximately  5  cc.  of 
either  being  used  for  each  gram  of  distillate 
taken,  after  which  a  volume  of  Squibbs  abso- 
lute alcohol  equal  to  the  ether  is  added.  A 
one  to  one  wash  of  25  cc.  of  similar  ether  and 
alcohol  is  made  up  and  the  solution  of  oil 
and  the  wash  are  then  frozen  separately  for 
40  minutes  in  a  salt  and  ice  mixture,  giving  a 
temperature  of  0°  F.  The  precipitate  is  fil- 
tered quickly  by  means  of  a  suction  pump  by 
using  a  No.  575,  C.  S.  &  S.  9  cm.  hardened 
filter  paper;  the  paper  being  placed  in  a  funnel 
packed  in  a  freezing  mixture  of  salt  and  ice. 
The  paraffine  caught  on  the  filter  paper  is 
washed  with  the  cool  one  to  one  wash  until 
the  paraffine  is  white.  The  paraffine  is  then 
scraped  into  a  weighed  crystallizing  dish  and 
maintained  at  a  temperature  of  212°  F.  until 
a  constant  weight  is  obtained,  after  which  it  is 
weighed  and  the  percentage  of  paraffine  in 
the  original  material  calculated.  The  percent- 
age of  paraffine  in  the  original  material  is 
computed  by  dividing  the  weight  of  paraffine 
obtained  by  the  number  of  grams  of  distillate 
taken  for  freezing,  and  multiply  this  result 
by  the  percentage  distilled  from  original  sam- 
ple (i.  e. :  by  100  per  cent  less  weight  of  coke 
expressed  in  percentage).  The  paraffine  so 
determined  to  have  a  melting  point  of  at  least 
120°  F. 
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The  melting  point  of  paraffine  is  determined 
by  covering  the  bulb  of  a  thermometer  with 
the  paraffine ;  suspending  the  thermometer  in 
a  beaker  of  water  at  65°  F.  and  heating  the 
water  at  the  rate  of  8°  to  10°  F.  per  minute. 
The  temperature  recorded  by  the  thermometer 
at  the  time  the  paraffine  melts  from  the  bulb 
is  taken  as  the  melting  point  of  the  paraffine. 

Distillation  of  Tar.— The  distillation  test  of 
tar  is  made  by  weighing  100  grams  of  the  tar 
into  a  250  cc.  Engler  flask  with  delivery  tube 
at  the  middle  of  the  neck.  The  thermometer 
is  so  placed  that  the  upper  end  of  the  mercury 
bulb  is  opposite  the  outlet  of  the  flask.  The 
thermometer  used,  to  have  a  nitrogen  cham- 
ber to  insure  accurate  readings  at  high  tem- 
peratures. The  flame  is  so  regulated  that  ap- 
proximately 1  cc.  of  distillate  is  caught  per 


minute.  At  the  breaking  or  fractioning  points, 
the  flame  is  removed  and  the  temperature  al- 
lowed to  drop  about  10°  C. ;  the  flame  is  then 
replaced  and  the  temperature  brought  to  the 
fractioning  point.  This  is  repeated  until  all  is 
over  that  will  come  at  that  temperature.  The 
temperature  is  then  carried  to  the  next  frac- 
tioning point  and  the  method  of  fractioning 
repeated.  The  distillates  for  the  different  frac- 
tioning points  are  caught,  weighed,  and  per 
cent  of  distillate  computed  for  the  various 
temperatures,  percentages  being  given  by 
weight. 

Fixed  Carbon  and  Mineral  Matter. — The 
fixed  carbon  is  determined  by  weighing  ap- 
proximately 1  gram  of  the  material  into  a 
weighed  platinum  crucible  with  a  tightly  fitting 
cover.    The  crucible,  with  its  cover  in  place,  is 


then  placed  about  4  ins.  over  a  freely  burning 
Bunsen  burner  so  as  to  be  completely  en- 
veloped in  the  flame  and  exposed  to  the  full 
heat  of  the  burner  for  about  3  minutes  or 
until  the  top  of  the  crucible  cover  is  burned 
free  from  carbon ;  the  under  side  of  the  cover 
being  covered  with  the  carbon.  The  flame  is 
then  withdrawn,  the  crucible  cooled  and 
weighed.  The  weight  after  burning,  less  the 
weight  of  crucible,  gives  the  amount  of  fixed 
carbon  plus  the  mineral  matter.  The  fixed 
carbon  is  then  burned  off  in  the  open  crucible 
until  a  constant  weight  is  obtained ;  the  cru- 
cible cooled  and  weighed.  This  weight  is  the 
crucible  plus  the  mineral  matter.  The  mineral 
matter  subtracted  from  the  combined  weight 
of  fixed  carbon  and  mineral  matter  gives  the 
fixed  carbon. 


WATER-WORKS     AND     SEWERS  SECTION 


Electrolytic  Sewage  Treatment  at  Ok- 
lahoma City,  Including  Estimated 
Cost  of  Operation. 

Contributed  by  Howard  V.  Hinckley,  Consulting 
and  Supervising  Engineer,  Oklahoma 
City,  Okla. 

Oklahoma  City  drains  mostly  into  the 
North  Canadian  River  but  partly  over  the 
divide  to  the  north  into  Deep  Fork.  Two 


months,  the  use  of  the  septic  tank  was  aban- 
doned except  that  the  small  grit  chambers 
are  utilized  for  eliminating  the  coarser  mat- 
ters. A  by-pass  now  takes  the  sewage  around 
the  main  chambers  of  the  septic  tank  to  the 
reservoir  of  the  electrolytic  plant.  The  re- 
sults are  much  more  satisfactory  without  the 
help  of  the  septic  tank. 

Description  of  the  Plant. — Figure  1  shows 
a  longitudinal  section  and  plan  of  the  plant ; 
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Fig.    1 — Longitudinal  Section 


and    Plan  of  Electrolytic  Sewage  Purification  Plant  at 
Oklahoma  City. 


years  ago  the  city  built  a  septic  tank,  costing 
$8,0<)0  to  accommodate  some  of  the  people 
on  the  Deep  Fork  slope.  Later  on  bids  were 
received  for  contact  beds  to  purify  the  septic 
effluent.  The  lowest  bid  for  the  contact  beds 
was  $17,000,  and  at  this  stage  of  the  proceed- 
ings Mr.  A.  J.  McMahan  (representing  the 
Klectro-Sanitation  Co.  of  Los  Angeles)  of- 
fered to  install  an  electrolytic  sewage  treat- 
ing plant  for  $12,000  and  guarantee  the  re- 
sults. The  unsatisfactory  results  from  the 
septic  tank  wrought  a  change  of  policy  on 
the  part  of  the  city  council  and  instead  of 
building  the  contact  beds,  the  council  on  ad- 
vice of  W.  C.  Burke,  then  city  engineer,  en- 
tered into  a  contract  November  4,  1910,  for 
the  installation  of  an  electrolytic  plant  to  treat 
the  Deep  Fork  sewage  under  the  following 
guarantee  : 

CJITA  FIANTKIO 
1.  Tin'  plant  nh;ill  tin vo  nmplp  capacity,  when 
all  unit*  .Hi'  In  operation,  to  HUcccHHf  ully  treat 
7T.'i  fidii  k'iIn  <>f  howiiK''  each  24  honi'M,  2.  The 
diluent  Khali  !»<•  practically  neutral  and  free 
from  odor  after  the  kiihch  liberated  by  I  lie  treat 
men!  have  had  time  In  exenpe.  :>,.  The  ellluelit 
Khali  lie  practically  free  from  dlHeaxe  kcihim  anil 
rnny  be  di  '  >  M  c 'I  Into  the  creek  without  kIvIiik 
offline  or  clidanK'TlliK  the  health  of  the  public. 
4.  The  eflluent  •ihall  not  undergo  Mccnndary  pu- 
trefaction under  any  climatic  condition*,  fi.  The 
cord  of  elcitilc  iiineiit  tm  operatlnK  plant  hIiiiII 
iii.i  <  xi  ced  |760  pet  ii  ti  ii  ii  in,  provided  that  the 
cont  of  current  Khali  not  exceed  !,  ci-ntK  pei  KVV 
hour. 

Before  the  plant  had  been  in  operation  two 


R  is  a  30,000  gal.  reinforced  concrete  reser- 
voir designed  to  hold  the  night  run  of  sew- 
age for  the  present  and  eventually  to  act  in 
the  capacity  of  an  equalizer  to  relieve  the 
plant  of  any  sudden  fluctuations  in  the  rate  of 
flow  at  different  hours  of  the  day.  Three 
8-in.  supply  pipes  S,  conduct  the  sewage  from 
reservoir   to  treating   flumes   F.     IV   is  the 
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Fig.  2 — Cross  Section  of  Flume. 

wasteway  fur  the  treated  sewage  into  the 
glib  h  The  supply  pipes  arc  separately  oper- 
ated by  three  valves  /'  The  electrical  ma- 
chinery is  on  a  platform  about  15  ft  x  IK  ft.. 
2  Mi  ft.  above  (be  Hour  and  about  even  with 
the  tops  of  the  flumes  (hi  ibis  platform  are 
also  a  table  and  a  lilinn  case.  The  drive  run- 
lists  of  a  7 Mi  II    I'  alternation  current  motor 


M,  using  commercial  current  at  220  volts. 
This  motor  is  direct  connected,  under  the 
switchboard,  to  a  3  kw.  multipolar  direct  cur- 
rent generator  G,  and  exciter  E,  all  resting 
on  a  single  bedplate  2  ft.  x  5  ft. ;  see  Fig.  9. 
The  combination  is  designed  and  built  for 
this  special  service  and  delivers  to  the  copper 
cable  conductors  of  1,000,000  circular  mills 
800  to  900  amperes  at  a  voltage  of  IV2  to  3, 
these  being  the  limit  between  which  the  de- 
sired results  are  obtainable,  varying  some- 
what with  the  character  of  the  sewage.  A 
double  pole,  double  throw,  knife  switch  al- 
lows the  reversal  of  the  current  at  pleasure 
and  a  knife  switch  at  the  upper  end  of  each 
flume  cuts  on  or  off  the  current  for  that 
flume.  Owing  to  the  high  amperage  as  com- 
pared with  the  low  voltage  the  switches  and 
conductors  are  necessarily  heavy.  If  only 
one  flume  is  in  use  the  ammeter  is  set  at  270 
to  300.  The  building  is  of  concrete  blocks, 
see  Fig.  7;  18  ft.  x  50  ft.  on  the  inside  with 
flat  roof  and  beams  exposed  on  the  inside, 
8  ft.  high  over  platform  and  IOV2  ft.  high 
over  main  concrete  floor  which  has  a  slope 
of  1  in.  and  on  which  the  flumes  are  support- 
ed on  wooden  blocks  6  in.  x  6  in.  x  26  in. 
The  building  has  one  3  ft.  x  7  ft.  door,  one 
6  ft.  x  7  ft.  double  door,  and  12  pivoted  win- 
dows about  3  ft.  x  3  ft.  just  above  the 
ground  line. 

Electrodes. — In  each  flume  there  are  ten 
electrode  sets,  see  Fig.  10,  spaced  about  6  ins. 
apart,  each  set  consisting  of  27  cast  iron 
plates  each  3/16x10x24  ins.  Alternate  plates 
of  each  set  form  the  anode  and  cathode  re- 
spectively, and  are  both  separated  and  elec- 
trically connected  by  cylindrical  bushing  con- 
ductors C,  see  Fig.  3.  These  are  fitted  upon 
bolts  on  which  they  are  drawn  together  for 
contact  by  nuts  back  of  the  hangers  H  as 
shown  in  Figure  2.  As  these  bolts  hold  up 
only  the  ends  of  the  plates,  two  other  bolts 
/  in  Fig.  3  of  %-in.  iron  covered  with  1/16- 

M 


Fig.  3 — Partial  Plan  of  Flume. 

in,  rubber  tubing  ate  passed  through  the 
plates  m  the  same  plane  with  the  conductor 
bolts,  and  on  these  bolts  the  plates  arc  sup- 
arated  by  cylindrical  insulating  bushings  of 
hard  rubber.  Each  of  the  810  cast  iron 
plates  is  capped   for  Ms  entire  length  with  a 

copper  channel  of  No.  'j:i  (16  0/  »  copper  I  Mi 
in    x   21    ins.,   weighing    '«    lb  ,   sec   Fig.  6- 
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These  copper  caps  add  to  the  chemistry  of 
the  treatment  and  materially  lengthen  the  life 
of  the  electrodes  by  protecting  the  plates 
along  the  upper  edges  where  the  corrosion 
would  otherwise  be  abnormal.  The  plates 
must  be  decomposed  to  perfect  the  treatment 
but  it  is  desirable  to  have  the  decomposition 
as  evenly   distributed    as    possible    and  the 


!C°! 


i 


the  weir  in  position  and  the  nuts  are  seldom 
used.  There  is  also  a  washout  gate  Y  that 
lifts  up  out  of  the  way  for  flushing,  see  Fig. 
5.  The  water  is  generally  kept  2  ins.  deep 
over  the  plates  as  this  seems  to  give  as  good 
results  as  either  greater  or  less  depths. 

Operation. — The  current  from  the  commer- 
cial wires  is  turned  onto  the    motor  which 


portion  of  the  sludge  is  collected  upon  the 
plates  through  the  agency  of  the  ferric  hy- 
drate. Several  years  ago,  when  the  "Electro" 
was  in  the  embryonic  state,  the  plates  were 
cleaned  by  steam  through  perforated  pipes 
laid  on  the  bottom  of  the  flumes.    This  was 


Fig.  4 — Partial  Side  Elevation  of  Flume. 


Fig.  5 — Section  of  Outfall  Wier. 


^  ^ 

Fig.  6 — Copper  Caps  for  Cast  Iron  Plate*. 


gases  arising  tend  to  throw  the  reactions  to 
the  tops  of  the  plates.  Each  set  of  plates 
with  bolts,  insulators  and  hangers  forms  a 
complete  detachable,  interchangeable  unit. 

Flumes. — The  three'  flumes  are  18  ins.  deep, 
22  ins.  wide  and  30  ft.  long,  made  of  2-in. 
plank,  dressed  and  painted  three  coats,  held 
in  shape  by  light  bolts  every  16  ins.  in  sides 
and  bottom  and  by  light  iron  straps  across  the 
top  every  6  ft.  as  shown  in  Fig.  2.  The  flumes 
are  spaced  3  ft.  apart;  where  the  planks  butt 
against  each  other  wooden  splines  are  used, 
and  there  being  practically  no  pressure  there 
is  no  trouble  in  making  a  tight  flume.  Each 
flume  has  two  insulated  copper  bus  bars  % 
in.  x  1%  ins.,  which  bring  the  current  from 
the  knife  switch  at  head  of  flume  and  from 
these  bus  bars  the  plates  are  charged  through 
copper  straps  connecting  the  bus  bars  B  with 
the  hangers  H,  see  Fig.  2.  These  straps  have 
each  1/10  the  conductivity  of  the  bus  bars. 
Baffles  X,  3  ins.  high,  see  Fig.  4,  prevent  any 
truant  microbes  from  scampering  along  the 
floor  under  the  plates.  They  are  of  sheet 
metal  hinged  at  the  upper  edge  over  a  light 
rod  so  that  when  not  in  use  they  may  be 
lifted  by  a  wire  handle  out  of  the  way  for 
washing  out.  Fixed  baffles  of  sheet  metal  on 
the  sides  of  the  flumes  projecting  IV2  in.  and 
located  at  the  upper  ends  of  the  electrode 
sets,  prevent  the  truants  from  sneaking  along 
the  sides  of  the  flume.    Two  inches  of  clear 


drives  the  generator.  The  ammeter  is  set  at 
270  to  300  according  to  the  operator's  judg- 
ment. The  valve  is  opened  to  supply  raw 
sewage  from  the  reservoir  to  one  flume,  or 
the  ammeter  may  be  set  at  810  to  900  and  the 
valves  open  to  all  three  flumes  with  volt 
meter  reading  from  IV2  to  3.  The  baffles  are 
lowered  and  presently  the  plates  are  sub- 
merged and  the  sewage  becomes  milky.  It 
is  in  a  state  of  thorough  and  minute  ebulli- 
tion and  before  it  commences  to  flow  over 
the  weir  at  the  foot  of  flume  it  is  covered 
with  a  white  foam  of  gas  bubbles.  The  im- 
purities in  the  sewage  passing  between  the 
plates  which  are  spaced  Vz  in.  apart,  and 
which  are  alternately  anodes  and  cathodes, 
have  become  the  electrolyte,  short-circuiting 
the  current,  and  millions  of  globules  of  wa- 
ter have  been  decomposed  into  the  original 
elements,  hydrogen  and  oxygen,  which,  being 
liberated  in  the  nascent  or  formative  state, 
produce  remarkable  results.  The  offensive 
odor,  which  is  strong  in  the  reservoir  has 
disappeared  upon  entering  the  flume.  Sul- 
phuretted hydrogen  cannot  exist  in  the  pres- 
ence of  ferric  oxide  in  the  electrolytic  treat- 
ment. The  treatment  goes  on  down  the 
flume  and  down  into  the  gulch  below  the 
plant  as  the  sewage  and  froth  of  gases  roll 
over  each  other.  There  is  no  scum  on  the 
treated  sewage  except  the  white  froth  of 
generated  gases  and  there  seems  to  be  a  ma- 


both  expensive  and  unsatisfactory.  They  are 
now  cleaned  by  simply  reversing  the  current, 
and  the  sterilized  sludge  when  thrown  off 
from  the  plates  has  the  color  of  ferric  oxide. 
By  the  reversal  of  the  current  the  uneven 
corrosion  of  the  plates  is  again  eliminated. 
The  low  voltage  necessary  to  decompose  the 
water  and  organic  matter  is  in  contrast  with 
that  reported  by  Mr.  J.  L.  Campbell  in  1908 
when  he  utilized  the  same  process  for  re- 
moval of  scale  from  hard  boiler  water  at  a 
pressure  of  112  to  115  volts,  the  treatment 
costing  $479  per  million  gals.  The  electrolytic 
method — ideal  for  sanitary  or  organic  puri- 
fication— seems  so  far  to  be  wholly  unsuited 
for  the  removal  of  scale. 

Chemistry. — The  process  is  electro-chem- 
ical. Oxygen,  hydrogen  and  chlorine  are  lib- 
erated in  the  nascent  state;  are  powerful  re- 
agents .and  render  the  effluent  neutral — a  re- 
sult not  obtained  by  either  chemical  or  biolog- 
ical treatment.  Owing  to  oxidization  no 
traces  are  left  of  albuminates  or  nitrogenous 
bodies,  which  give  so  much  trouble  in  the 
way  of  secondary  putrefaction  in  spetic  treat- 
ment. Nitrates  are  changed  to  nitrites  and 
the  iron  and  copper  compounds  coagulate 
and  clear  the  effluent.  The  oxy-chloride  of 
lime  and  magnesia  destroys  dangerous  (in- 
cluding typhoid)  bacteria  while  the  free  sul- 
phuric acid  generated  in  the  process  kills 
cholera  germs  if  present. 


Fig.  7 — Exterior  View  of  Plant. 


Fig.   8— Outfall    Over   Weir   at    Foot   of  Flume.    Only  One 
Flume  In  Operation. 


space  is  allowed  under  the  plates  for  flush- 
ing. At  each  end  of  the  flume  there  is  about 
18  ins.  of  clear  space  and  between  the  elec- 
trodes about  6  ins.  At  the  lower  end  of  each 
flume  is  a  cross  plank  on  which  is  fitted  an 
adjustable  weir  gate  which  both  regulates  the 
depth  of  the  water  over  the  electrode  plates 
and  measures  the  flow,  see  Fig.  8.  The  weir 
is  adjusted  by  means  of  nuts  on  two  vertical 
bolts  T  but  it  is  found  in  practice  that  the 
spring  of  the  plate  and  bolts  is  ample  to  hold 


terial  lessening  of  the  scum  previously  ac- 
cumulated in  the  gulch. 

The  time  taken  by  a  particle  of  sewage  to 
pass  through  the  flume  and  through  the  ten 
electrode  sets  when  treating  250,000  gals,  per 
flume  per  24  hours,  is  about  3  minutes.  An 
increase  of  amperage  gives  an  increase  of 
diffusion  or  volume  of  current  and  conse- 
quently of  ebullition,  while  an  increase  of 
voltage  puts  more  iron  and  copper  into  the 
chemistry  of  the  treatment.     A  very  small 


Compared  with  Electrolytic  Plant  at  Santa 
Monica,  California. — The  electrolytic  plant  at 
Santa  Monica,  Cal.,  has  its  outfall  in  the  surf 
at  the  bathing  pier.  Even  there — with  nature 
lashing  the  oxygen  of  the  air  and  the  chlorine 
of  the  sea  water  into  her  purification  process 
by  wave  action — a  nuisance  was  noticeable 
when  the  plant  was  temporarily  shut  down 
What  then  might  be  expected  when  a  half- 
million  gallons  of  sewage  are  dumped  daily 
into  a  dry  gulch,  for  six  months  of  one  of 
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the  driest  seasons  ever  known  in  Oklahoma, 
and  especially  when  the  septic  tank,  and  later 
the  grit  chamber,  have  been  periodically 
cleaned  out  and  emptied  into  the  same  dry 
gulch?  The  official  report  of  the  city  bac- 
teriologist says  that  "below  the  tanks  (flumes) 
and  long  before  the  material  has  reached  the 
creek  the  outflow  was  clear  and  quite  limpid 
and  distinctly  free  from  odor." 

Bacterial  Reductions. — The  following  tests, 
made  at  three  different  times  at  two  different 
places,  tend  to  show  a  reasonable  percentage 
of  destruction  of  pathogens  in  the  process  as 
well  as  a  reasonable  uniformity  of  results  ob- 
tained. 

Dr.  Frederick  Salathe,  Santa  Monica,  CaL 
reported  November  16,  1908,  bacteria  re- 
moved 99.1  per  cent.  "And  those  remaining 
were  completely  destroyed." 

Louis  A.  Turley,  state  bacteriologist,  Nor- 
man, Okla.,  reported  October  2,  1911: 

Per 
cent. 

Flume  No.  1  reduction — Total  bacteria   S6.0 

Flume  No.  1  reduction — Disease  bacteria....  98.5 

Flume  No.  2  reduction — Total  bacteria   88.0 

Flume  No.  2  reduction — Disease  bacteria....  98.4 
Wasteway    20    ft.    below    reduction — Total 

bacteria    92.5 

Wasteway  20  ft.  below  reduction — Disease 

bacteria    99.0 

Clarence  E.  Lee,  city  bacteriologist,  Okla- 
homa  City,  reported   September  30,  1911: 

Per 
cent. 

Flume  No.  1  reduction — Total  bacteria....  99.75 
Flume  No.  2  reduction — Total  bacteria....  99.82 
Wasteway   20  ft.   below  plant — Red.  total 
bacteria    99.83 


plant  for  the  Packingtown  district  which  is 
to  treat  not  less  than  two  million  gallons  daily 
and  to  cost  not  more  than  $42,000. 

Sludge. — One  of  the  greatest  nuisances  of 
sewage  treatment  is  the  disposal  of  the  sludge. 
With  a  reasonable  breaking  up  of  the  legiti- 
mate solids  by  a  long  run  or  by  centrifugal 
action  there  is  but  little  sludge  that  needs  to 
be  taken  out,  the  finer  particles  all  being  thor- 
oughly oxidized  in  the  flumes.  A's  to  wheth- 
er the  coarser  and  foreign  matter  shall  be 
held  back  by  baffles  or  by  screens  or  both  is 
simply  a  matter  of  detail.  Experience  with 
this  plant  seems  to  indicate  top  and  bottom 
baffles  followed  by  a  vertical  screen  over  face 
of  grit  chamber  outlet — the  screen  to  be 
handy  of  access  through  the  manhole  cover 
for  cleaning. 

Cost  of  Operation. — The  cost  of  current, 
guaranteed  not  to  exceed  $750  per  annum  or 
$2.74  per  million  gallons  should  probably 
average  about  810  amperes  at  two  volts  cost- 
ing 4  cts.  per  kw.  hour  plus  25  per  cent  motor 
loss  equals  $709.50  per  annum.  The  item  of 
plate  renewals  is  not  guaranteed  but  in  the 
Santa  Monica  plant  treating  a  half  million 
gals,  per  day,  this  item  has  not  exceeded  $150 
per  annum.  The  attendant  at  the  Oklahoma 
City  plant  is  paid  $55  per  month  and  has  the 
use  of  house  and  grounds.  His  duties  keep 
him  busy  for  two  or  three  hours  a  day.  He 
could  easily  handle  two  or  three  plants,  a 
mile  apart — or  five  miles  apart,  if  fairly  well 
connected  by  street  car  service. 

The  total  estimated  cost  of  operation,  in- 


the  way  from  30  to  300  gals,  per  day  and 
sewage  flow  from  15  to  300  gals.  The  cost 
must  be  computed  upon  the  basis  of  the  sew- 
age flow  in  each  case. 

Conclusions. — The  work  done  by  this  plant 
seems  to  justify  the  following  conclusions: 
1.  That  the  septic  tank  in  connection  with 
the  electrolytic  sewage  treatment  is  a  hind- 
rance—not a  help.  2.  That  sedimentation  in 
connection  with  the  electrolytic  treatment  of 
sewage  is  neither  necessary  nor  helpful.  3. 
That  a  centrifugal  for  atomizing  the  solids 
and  a  screen,  or  series  of  baffles,  or  both,  for 
the  elimination  of  the  incorrigibles,  seems 
advisable.  4.  That  a  forebay  or  reservoir, 
which  may  be  used  to  hold  the  night  run  dur- 
ing the  earlier  life  of  the  plant,  and  to  act  as 
an  equalizer  when  operated  24  hours  a  day, 
is  advantageous.  5.  That  the  necessary 
chemicals  for  the  treatment  of  sewage  are 
furnished  by  the  electrolytic  process,  (j.  That 
the  nuisance  and  expense  of  handling  sludge 
may  be  largely  (but  not  wholly)  eliminated. 
7.  That  the  effluent  from  the  electrolytic 
treating  plant  is  sterilized,  deodorized,  neu- 
tral,  non-putrescible  and  harmless. 


Studies  in  Economics  of  Design  for  the 
Under-City  Tunnel  of  the  Cats- 
kill  Aqueduct. 

During  the  past  two  years  we  have  pub- 
lished several  illustrated  articles  relating  to 
the  design  and  construction  of  the  Catskill 
Aqueduct.    The  principal  articles  relating  to 


Fig.  9 — Direct  Connected  Motor,  Genera- 

Dr.  Lee  says,  "It  is  a  noteworthy  fact  that 
after  leaving  the  plant  the  number  of  germs 
relatively  decreases  and  the  ordinary  algae, 
which  do  not  seem  to  be  affected  in  the  least 
by  electrolysis,  relatively  and  rapidly  increase. 
I  find  from  examination  that  those  germs 
which  are  not  killed  by  this  process  are  so 
markedly  inhibited  that  they  are  easily  cared 
for  by  the  ordinary  algae  found  in  all  sur- 
face water;  consequently  with  increased  ad- 
mixture with  ordinary  algae  and  exposure  to 
air  and  sunlight  the  objectionable  features 
are  rapidly  removed  in  proportion  to  the  dis- 
l.'incr  from  the  plant.  The  findings  20  ft. 
below  the  plant  correspond  to  several  thou- 
sand fed  below  in  small  streams  in  untreated 
material." 

Referring  to  the  last  quotation  above  the 
ab  enc<  of  odor  in  the  gulch  after  six  months 
of  deposit  of  sewage  therein  (the  septic  tank 
and  grit  chamber  having  always  been  cleaned 
out  into  the  gulch)  seems  quite  remarkable. 
The  t;ases  carried  into  the  gulch,  tumbling 
over  and  over  with  the  water,  seem  to  have 
continued  tin  pin  ilii  alion  work  far  below 
the  plant. 

(  in  recommendation  of  Cuy  E  I'.lack weld- 
er. CommiMioner  of  Public  Works,  the  Deep 
Fork   plant    was    unanimously    accepted  by 

tiii-  municipal  commissioners  October  fi,  1911, 

and   plans   have   been   ordered    for  a  similar 


>r  and  Exciter.       Fig.  10 — Electrodes  in  O 

eluding  proper  fixed  charges,  is  given  in 
Table  I. 


TAHLH    I      I0STI11ATKD   COST   OF  OPERAT- 
ING OKLAHOMA  CITY  ELECTROLYTIC 
SEWAGE  PUTRIFICATION  PLANT. 


Per 

Per 

Per 

million 

thousand 

For— 

annum. 

gallons,  gallons. 

( 'cuts. 

1!  709.50 

$2.59 

0.259 

660.00 

2.41 

0.241 

Lights   

40.00 

0.15 

0.015 

Total  operating. . 

.  .  .$1,409.50 

$5.15 

0.615 

....  200.00 

0.73 

0.073 

1  lepieela  1  Ion  of  electric 

machinery   

...  100.00' 

0.37 

0.037 

Five   per   cent  on 

ln- 

,  .  800.00 

2.92 

0.292 

Total  operating 

mid 

llxed  elm  rgPH.  . . 

.  .  ..$2,509.50 

$9.17 

0.917 

The  investment  charge  is  computed  upon 
(16,000.  of  which  $1.(100  is  for  attendant's 
residence  and  $15, nun  is  understood  to  be  the 

price  hereafter  for  a  three-quarter  million 
gallon  plant  Tins  plant,  however,  being  in- 
troductory, was  built  "under  the  market  for 

$12,0011.  In  a  largei  plant  these  figures  would 
be  reduced  20  to  HO  per  cent,  It  seems  inad- 
visable to  make  an\  statement  as  to  the  gen- 
eral cost  of  electrolytic  treatment  of  sewage 
l<ci  capita  even  approximately —  as  long  as 
water  Consumption  per  capita  is  reported  all 


Flume.    TheOther  Flume  Is  in  Operation. 

this  project  appeared  in  our  issues  of  Feb.  9,. 
Oct.  2(J,  Nov.  9,  and  Dec.  V,  1910,  and  March 
8,  1911.  All  the  articles  referred  to,  except  the 
latest  one,  relate  to  the  design  and  construc- 
tion of  portions  of  the  aqueduct  lying  outside 
the  limits  of  the  city  of  New  York.  In  the 
issue  of  .March  8,  of  this  year,  we  published 
an  article  on  the  under-city  tunnel  for  deliv- 
ering water  to  the  distributing  mains  of  the 
city.  The  map  and  profile  of  the  tunnel  were 
shown  in  that  article,  and  some  details  of  de- 
sign and  proposed  methods  of  operation  were 
given.  The  considerations  which  lead  to  the 
adoption  of  this  method,  in  preference  to  the 
alternate  methods  considered,  constitute  a 
study  in  design  which  possesses  permanent 
value.  The  various  steps  in  the  general  de- 
sign are  given  in  a  paper  by  Mr.  \Y.  W. 
ISnish.  which  was  read  before  the  Brooklyn 
Knginoers'  Club.  The  following  matter  is  ab- 
stracted from  that  paper: 

As  the  delivery  of  the  water  to  the  various 
boroughs  could  be  planned  after  the  works  to 
collect  and  transport  the  supply  to  the  city 
were  well  under  way.  no  detailed  study  was 
made  of  works  to  deliver  the  Catskill  water 
prior  to  the  spring  of  1908,  when  the  writer, 
under  the  direction  of  Department  Rngineef 
\lhed  l>  Minn,  took  up  this  question.  I'n- 
der  the  organization  of  the  Kngincering  Mtt- 
renu  of  the  Board  of  Water  Supply,  works  to 
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;liver  the  Catskill  water  within  the  city 
mits  were  placed  under  the  Headquar- 
rs  Department,  detailed  designs  being 
orked  out  by  the  Designing  Division,  the 
riter,  first  as  Assistant  Engineer  and  later 
;  Department  Engineer,  having  charge  of  the 
;ld  studies  and  the  general  design  of  the 
rstem. 

The  problem  that  was  to  be  solved  may  be 
ated  briefly  as  follows : 

Given  a  supply  of  500,000,000  gals,  daily  at 
le  Hill  View  Reservoir,  just  north  of  the 
ty  line,  the  elevation  at  the  point  of  delivery 
:ing  about  300  ft.,  what  should  be  the  type, 
ze  and  location  of  conduit  or  conduits  to  de- 
vtr  the  requisite  supply  to  the  five  boroughs 
f  the  city  of  New  York,  taking  into  consid- 
■ation  the  existing  and  prospective  sources 
E  supply  that  were  or  might  be  utilized  by 
le  city  and  the  existing  distribution  system  ? 
The  problems  involved  were  not  all  capable 
E  exact  solution,  due  to  the  indefiniteness  of 
>me  of  the  elements,  such  as  the  growth  and 
istribution  of  the  population  and  consump- 
□n,  and  the  methods  to  be  followed  in  the 
:ilization  of  existing  sources  of  supply.  In- 
stigations were  commenced  along  the  fol- 
ding lines : 

(1)  Where  the  water  from  the  Catskill 
mrces  is  to  be  distributed. 

(2)  What  pressure  or  hydraulic  gradient 
ould  be  required. 

(3)  What  quantity  of  water  would  be  re- 
tired bv  each  borough. 

(4)  What  type  of  conduit  is  best,  adapted  to 
leet  both  present  and  future  conditions. 

(5)  What  are  the  geological  conditions  gov- 
■ning  construction. 

(6)  What  are  the  economical  and  practical 
zes  that  should  be  adopted  for  conduits. 

(7)  What  locations  should  be  selected  for 
jnduit  lines. 

(8)  What  general  type  of  construction 
lould  be  adopted  for  the  tunnel  and  its  ap- 
urtenances,  including  connection  to  distribut- 
ig  systems. 

(9)  What  equalizing  reservoirs  would  be 
iquired. 

(10)  What  would  be  the  time  required  for 
Dnstruction. 

(11)  What  would  be  the  cost  of  construe- 
on. 

In  addition  to  the  above,  special  studies 
■ere  necessary  both  in  the  office  and  field. 

(1)  Where  Distributed. — The  water  from  the 
atskill  sources  is  to  be  distributed  to  the  five 
Droughs  comprising  Greater  New  York, 
imely :  The  Bronx,  Manhattan,  Brooklyn, 
ueens  and  Richmond.  In  all  boroughs  the 
listing  sources  of  supply  and  the  delivery 
stem  are  hardly  adequate  to  provide  for 
resent  needs,  and  by  the  time  the  Catskill 
lpply  becomes  available,  more  water  will  be 
■quired  in  all  boroughs  than  can  safely  be 
lrnished  by  existing  sources.    It  is  therefore 

ident  that  the  delivery  conduits  for  the 
atskill  supply  would  have  to  reach  all  bor- 
ighs,  and,  owing  to  the  high  elevation  at 
hich  the  Catskill  water  is  delivered,  this 
ater  would  naturally  be  furnished  to  the 
lildings  on  the  high  ground  in  the  various 
'roughs. 

(2)  Required  Pressure. — In  the  Boroughs 
Manhattan  and  The   Bronx    the  ground 

aches  a  height  fully  equal  to,  and  for  a  very 
lall  area  slightly  greater  than,  the  limit  that 
ight  be  supplied  by  the  Catskill  water,  and 
therefore  will  be  necessary  to  conserve,  as 
r  as  possible,  the  available  head  furnished 

the  delivery  of  this  water  at  Hill  View 
'servoir  at  an  elevation  of  295  ft.,  this  ele- 
tion  being  finally  fixed  as  the  nominal  high- 
iter  line  of  that  reservoir  when  completed. 
In  the  Borough  of  Brooklyn  it  will  be  nec- 
tary to  deliver  water  at  an  elevation  of  not 
is  than  240  ft.  to  supply  the  buildings  on  the 
;hest  ground,  which  is  at  an  elevation  of  170 

In  the  Borough  of  Queens  there  are  sec- 
ns  which  could  not  be  supplied  directly  by 
iter  from  Hill  View,  owing  to  insufficient 
:ssure,  but,  in  general,  it  will  be  desirable  to 
ye  water  supplied  to  an  elevation  of  not  less 
in  240  ft.  and  thus  reduce  to  a  minimum 
'  area  in  which  the  supply  would  have  to 

pumped.    In  the  Borough  of  Richmond, 


studies  of  available  sites  for  distribution  res- 
ervoirs indicated  that  such  reservoir  or  reser- 
voirs should  be  at  an  elevation  of  about  230 
ft. ;  that  water  delivered  to  this  level  would 
supply  the  greater  part  of  the  island,  and  that 
two  higher  services  should  be  established  by 
pumping  and  thus  give  satisfactory  pressures 
for  the  entire  island.  As  the  distance  from 
the  site  of  the  Hill  View  Reservoir  to  the 
shores  of  Staten  Island  is,  in  an  air  line,  about 
21  miles,  and  by  any  practical  line  for  a  con- 
duit about  25  miles,  it  will  be  impossible  to 
have  a  gradient  of  more  than  about  2%  ft. 
per  mile  and  deliver  Catskill  water  to  Staten 
Island  at  an  elevation  of  230  ft.  Under  the 
above  conditions  it  was  therefore  assumed 
that  the  hydraulic  gradient  for  Brooklyn 
would  be  not  less  than  240  ft.,  and  preferably 
260  ft. ;  for  Queens  about  240  ft.,  and  for 
Richmond  from  225  to  230  ft. 

(3)  Quantity  Required  by  Each  Borough. — 
To  determine  the  amount  of  water  required 
for  each  borough  involved  a  study  of  popula- 
tion and  water  consumption,  and  also  an  esti- 


would  become  stationary,  .  the  use  of  water 
would  indefinitely  increase  due  to  the  increase 
in  area  used  for  business  and  manufacturing 
purposes  and  to  the  increase  in  average  height 
of  and  percentage  of  ground  covered  by  build- 
ings. 

In  the  Borough  of  Manhattan  it  was  de- 
cided to  estimate  the  quantity  of  water  dis- 
tributed at  present  in  the  various  sections  of 
the  borough,  and  the  quantity  that  would  prob- 
ably be  required  in  the  future,  by  studying  the 
consumption  per  unit  of  floor  area.  This 
method  involved  determining  the  ground  area 
of  each  building  or  group  of  buildings,  the 
number  of  floors,  the  resultant  total  floor  area 
and  the  quantity  of  water  used  in  said  build- 
ing or  buildings.  In  investigating  this  ques- 
tion, atlases  of  the  Borough  of  Manhattan, 
drawn  to  a  scale  of  100  ft.  to  the  inch,  were 
available.  These  atlases  gave  the  number  of 
floors  of  each  building  and  the  ground  area. 
The  pitometer  measurements  made  by  the  De- 
partment of  Water  Supply,  Gas  and  Electric- 
ity in  or  about  1903,  furnished  figures  for  the 


Capacity  corrrputod  bu  forma/a  V  ~C  f  rs 
Pbr  tunne/s'd  assumed  //4-/2o 
"  steel  p/pe  c"  assumed  GS  uj/ln  ualoc/tt/  aboue 
2  ft.  per  second 
ror  steel pipe  'c'assumed  as  BO  filth  aelocify 
Selotu  2  ft  per-  second 
Por-  cast  iron  pipe  'C  as±u>med  as  /OO 


Diagram  based  or?  average 
Bronx  comtittorrs 


CONSTRUCTION  COST  PER  LINEAR  FOOT  FOR  EACH 
MILLION  GALLONS  DAILY  CAPACITY 


Fig.  1 — Comparative  Cost  of  Metal  Pipes  and  Tunnels  for  Conduits  in  New  York  City. 


mate  of  the  probable  per  capita  consumption 
in  the  future.  This  problem  was  further  com- 
plicated by  the  comparatively  rapid  changes 
in  the  uses  to  which  a  large  portion  of  the 
land  and  buildings  in  the  Borough  of  Manhat- 
tan are  devoted.  Where  formerly  land  was 
occupied  by  small  buildings  for  residential 
purposes,  large  buildings  devoted  to  business 
are  being  erected,  and  in  other  sections  small 
buildings  used  either  for  residential  or  busi- 
ness purposes  are  being  torn  down  and  large 
buildings  substituted  which  are  used  both  for 
business  and  for  hotels,  apartments,  flats,  ten- 
ements, etc.  It  was  evident  that  a  study  of 
population  of  the  Borough  of  Manhattan 
alone  would  not  suffice,  and  an  investigation 
of  this  borough  indicated  that  in  addition  to 
the  question  of  population  the  question  of 
available  ground  area,  and  probable  floor  area 
of  buildings  which  would  be  erected  in  the 
future,  would  have  to  be  estimated.  In  the 
studies  of  population  the  census  figures  avail- 
able since  the  year  1800  were  considered  and 
the  transit  conditions  in  different  periods  used 
in  estimating  probable  future  percentages  of 
growth.  The  actual  changes  in  population 
were  plotted,  as  was  also  the  growth  of  pop- 
ulation and  probable  future  growth  expressed 
in  percentages.  In  the  case  of  Manhattan  it 
was  assumed  that  with  the  area  available,  the 
population  would  not  exceed  3,000.000,  and  it 
was  further  assumed  that  while  the  popula- 
tion of  this  borough  in  the  not  distant  future 


consumption  of  water  in  comparatively  large 
districts.  The  meter  readings  on  individual 
large  buildings  used  for  various  purposes  fur- 
nished additional  data. 

In  large  districts  there  is  a  surprising  uni- 
formity in  the  amount  of  water  used  per 
thousand  square  feet  of  floor  area,  which  was 
the  unit  adopted,  when  compared  with  the 
water  used  per  capita.  Thus,  in  a  high-class 
hotel  and  apartment  district,  the  consumption 
per  capita  was  154  gals.  The  consumption  per 
capita  in  a  district  composed  mainly  of  tene- 
ments was  37  gals,  per  capit?  ;  the  per  capita 
consumption  in  the  high  grade  apartment  dis- 
trict being  over  400  per  cent  of  that  in  the 
tenement  district.  When  these  consumptions 
were  reduced  to  units  of  floor  area,  the  differ- 
ence was  less  than  5  per  cent.  In  other  words, 
the  congestion  of  population  in  the  tenement 
district  made  up  for  the  much  greater  use  of 
water  per  person  in  the  apartment-house  and 
hotel  district.  The  use  of  water  in  office 
buildings  was  also  found  to  be  very  close  to 
that  used  in  residences  when  compared  on  a 
floor  unit  basis. 

To  determine  the  amount  of  water  that 
would  probably  be  needed  in  the  future  in  the 
Borough  of  Manhattan,  a  floor  area  unit  was 
adopted  and  the  available  ground  area  on 
which  buildings  could  be  erected,  estimated. 
It  was  then  assumed  that  from  75  to  85  per 
cent  of  the  total  available  ground  area  would 
be  covered  by  buildings. 
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Table  I  gives  the  units  adopted    for  the 
various  sections  of  Manhattan: 
TABLE  I.— FLOOR  AREA  UNIT  OF  WATER 
CONSUMPTION  IN  MANHATTAN. 

Con- 
Per-  sumption. 
Av.       centage     per  1,UU0 
height  of  of  blocK     sq.  tt.  of 
building,     built       floor  area, 
Section.  stories.     upon.      gal.  daily. 

South  of  23rd  St..         8  8o  350 

23rd  to  46th  St....       10  85  3o0 

46th  to  39th  St   8  8a  SoU 

5bth  St.  to  Spuyten 

Duyvil    6  to  300 

The  distribution  of  the  250,000,000  gals, 
daily  of  the  Catskill  supply,  which  would  be 
furnished  by  the  first  instalment,  was  esti- 
mated as  follows:  Manhattan,  140,000,000 
gals  daily;  Bronx,  60,000,000  gals,  daily; 
brooklyn,  Queens  and  Richmond,  90,000,000 
gais  dailv.  The  distribution  of  the  total  sup- 
ply of  500,000,000  gals,  daily  was  estimated  as 
follows:  Manhattan,  -250,000,000  gals,  daily; 
Bronx,  100,000,000  gals,  daily;  Brooklyn, 
Queens  and  Richmond,  90,000,000  gals,  daily. 

These  estimates  take  into  consideration  the 
present  sources  as  well  as  future  sources  of 
supply,  and  indicate  clearly  that  the  needs  of 
the  Boroughs  of  Manhattan  and  Brooklyn 
would  be  the  governing  factor  in  determining 
the  location  and  size  of  conduits  to  carry  the 
water,  about  75  per  cent  of  the  new  supply 
being  required  for  these  two  boroughs.  Fur- 
thermore, as  the  supplies  for  Brooklyn, 
Queens  and  Richmond  are  the  most  expensive 
to  maintain  of  the  present  supplies,  and  as 
there  will  be  a  surplus  supply  from  the  Cats- 
kill  sources  upon  the  introduction  of  each  in- 
stalment, the  economical  method  of  handling 
the  new  supply  will  be  to  reduce  and  possibly 
to  entirely  eliminate  for  a  time,  the  present 
sources  of  supply  for  these  boroughs,  furnish- 
ing the  necessary  supply  from  the  surplus  of 
the  Catskill  supply.  Gradually,  as  the  con- 
sumption increases,  those  sources  of  supply 
which  had  been  temporarily  put  out  of  serv- 
ice, would  be  drawn  upon  until  finally  all 
available  sources  would  be  in  use,  when  an 
additional  instalment  of  the  Catskill  supply 
would  be  required.  It  is  therefore  necessary 
to  assume  that  a  proportionately  larger  per- 
centage of  the  Castkill  water  would  be  de- 
livered to  Brooklyn,  Queens  and  Richmond  in 
the  early  life  of  the  works  than  would  be  de- 
livered in  later  years. 

(4)  What  Type  of  Conduit  is  Best  Adapted 
to  Meet  Both  Present  and  Future  Conditions. 
—The  four  types  of  conduits  that  can  be  used 
for  carrying  water  under  pressure  are  metal 
pipes,  wooden  pipes  with  metal  bands,  rein- 
forced concrete  pipes,  and  pressure  tunnels 
constructed  in  sound  rock  far  enough  below 
the  surface  so  that  the  weight  of  the  overlying 
rock  more  than  counterbalances  the  upward 
pressure  in  the  tunnel. 

Of  these  types  the  wooden  pipe  can  be  elim- 
inated on  account  of  its  short  life,  and  the 
reinforced  concrete  pipe  on  account  of  its  un- 
suitability  for  high  pressures,  due  to  excessive 
leakage.  The  type  to  be  adopted,  therefore, 
was  limited  to  metal  pipes  or  deep  pressure 
tunnel  through  rock. 

For  the  metal  pipes,  either  steel  or  cast  iron 
arc  practicable,  but  for  city  streets,  both  on 
account  of  the  danger  to  be  anticipated  from 
flood,  due  to  breakage,  and  also  on  account 
of  interference  with  sewers,  subways  and 
other  sub-surface  structures,  the  maximum 
diameter  that  should  be  adopted  is  not  over  66 
ins  and  many  engineers  hesitate  in  placing 
such  large  size  pipe  in  city  streets. 

The  magnitude  of  the  problem,  assuming 
pipes  to  be  used,  can  be  appreciated  when  it 
is  found  that  '■ixteen  66  in.  steel  pipes  would 
l„  required  to  carry  the  500,000,000  gals,  daily 
with  the  allowable  gradient  of  about  3  ft.  per 
mile,  while  double  this  number  of  48-in.  cast- 
iron  pjpei  would  lie  required  with  the  same 
gradient  The  relative  cost  of  metal  pipes  and 
pr<  nrr  tunnels  is  given  in  Fig.  1.  based 
upon  a  unit  carrying  capacity,  these  (inures  be- 
ing relatively  correct,  although  thev  would  be 
slightly  modified  by  a  more  careful  detailed 
estimate  of  cost  than  was  attempted  for  the 
preparation  of  the  diagram. 

The  advantages  of  a  pressure  tunnel  over 


metal  pipes  was  quickly  recognized  and  may 
be  summarized  as  follows : 

(1)  Lower  first  cost. 

(2)  Lower  annual  charges  for  interest,  sink- 
ing fund  for  redemption  of  bonds,  deprecia- 
tion charges,  repairs  and  maintenance. 

(3)  Non-interference  with  street  surface 
during  construction  and  with  use  of  sub-sur- 
face for  subways,  sewers  and  other  structures. 

(4)  No  deterioration,  and,  therefore,  no  re- 
pairs with  resultant  interference  with  surface 
and  tearing  up  of  streets. 

(5)  Interference  with  use  by  breaks  re- 
duced to  a  minimum. 

(6)  Elimination  of  several  large  mains  in 
the  same  street  where  a  break  in  one  endan- 
gers the  others  and  it  is  difficult  to  determine 
in  which  main  the  break  has  occurred,  thus 
making  shut-offs  slow  and  uncertain. 

(7)  Practically  no  disturbance  to  streets 
during  construction. 

(8)  Possibility  of  delivering  at  any  connec- 
tion on  the  tunnel  line  a  quantity  of  water 
greater  than  that  required  to  check  any  threat- 
ened conflagration. 

(9)  Adequate  cross-connection  of  all  dis- 
tribution systems  so  that  any  system  could  be 
temporarily  put  out  of  service  and  its  terri- 
tory supplied  by  other  systems. 

As  shown  above,  the  main  factors  in  deter- 
mining the  type  of  conduits  are — safety  from 


Fig.  2 — Relative  Cost  of  Various  Sizes  of 
Pressure  Tunnels,  New  York  City. 

failure,  permanence,  cost,  interference  with 
surface  and  sub-surface  structures  during 
construction  and  after  completion,  interfer- 
ence with  traffic  during  construction,  and  free- 
dom from  disturbance  by  future  construction. 

From  the  viewpoint  of  safety  from  failure, 
cast-iron  is  not  satisfactory,  owing  to  its  un- 
reliability, especially  for  large  pipes  under 
heavy  pressure.  Steel  would  be  reliable  until 
deterioration  due  to  corrosion  had  weakened 
the  metal  sufficient  to  cause  fracture.  A 
pressure  tunnel  constructed  in  the  rock  at 
grade  well  below  that  of  other  sub-surface 
structures  would  be  safe  from  failure,  and  the 
only  possibility  of  a  break  interfering  with 
the  supply  from  the  tunnel  would  be  at  the 
points  of  connection,  which  would  be  at  each 
lhaft  site.  For  safety  in  operation,  the  type 
of  conduit  to  he  adopted  would  be  pressure 
tunnel  This  type  would  be  the  only  perma- 
nent one,  as  corrosion  and  electrolysis  make 
indefinite  and  uncertain  the  life  of  metal  pipes 
and  necessitate  their  replacement. 

In  comparing  relative  economy  of  conduits, 
il  is  necessary  to  consider  their  capacity  with 
the  same  hydraulic  gradient  and  their  cost  per 
unit  of  leiiRth.    This  comparison  for  cast  iron, 


steel  and  pressure  tunnel  would  be  as  follows, 
using  for  tbe  pipe  line  cost  estimates  based 
on  the  difficult  conditions  to  bfe  found  in  some 
sections  of  Manhattan: 

Con-  Resultant 
Nominal  struc-    cost,  per 
capacity,  tion  ft.,  per  mil. 
mil.  gal.    cost     gal.  daily 
Conduit.         Size,    daily,    per  ft.  capacity. 

Cast-iron   48-in.       19      $  35.00  $1.84 

Steel   :  66-in.       32         40.00  1.25 

Pressure  tunnel. 15-ft.      500       250.60  0.50 

There  can  be  no  question  as  to  the  economy 
of  pressure  tunnels  over  pipe  lines  where  large 
quantities  of  water  are  to  be  delivered  and 
rock  conditions  are  favorable.  Deferment  in 
installation  of  pipes  would  reduce  somewhat 
the  apparent  difference  in  cost,  but  only 
slightly.  If  the  maintenance  and  annual 
charge  basis  be  used  for  comparison  instead 
of  the  construction  cost,  the  difference  would 
be  still  more  striking. 

Interference  with  present  and  prospective 
structures,  both  above  and  below  the  surface 
of  the  street,  is  reduced  to  a  minimum  by  the 
construction  of  a  tunnel,  while  a  large  num- 
ber of  pipe  lines  would  prevent  the  building 
of  subways  and  other  sub-surface  structures 
in  streets  where  the  pipe  lines  were  installed. 
A  pressure  tunnel  has  a  manifest  advantage 
over  pipe  lines  during  construction,  in  the 
slight  amount  of  inconvenience  caused  to  traf- 
fice  and  business,  due  to  the  work  being  car- 
ried on  below  the  surface.  This  advantage 
might  not  be  important  if  only  one  pipe  line  ; 
were  to  be  laid,  but  where  approximately  six- ' 
teen  pipes,  66  ins.  in  diameter,  or  thirty  pipes. 1 
48  ins.  in  diameter,  would  be  required  instead 
of  one  pressure  conduit,  its  value  is  manifest. ' 
The  pipe  lines  would  have  a  slight  advantage 
from  a  distribution  viewpoint,  in  reducing  the 
mileage  of  smaller  connecting  mains  and  in 
splitting  up  the  conduits  into  a  large  number 
of  parts  and  thus  making  it  possible  for  one 
or  more  units  to  be  put  out  of  service  without ; 
seriously  affecting  the  whole  system.  It  is, 
hardly  conceivable  that  the  tunnel  itself  can 
fail,  and  at  the  shafts,  special  safeguards  will! 
eliminate  practically  all  chance  of  having  to' 
shut  down  the  tunnel  due  to  a  break  in  any 
appurtenance.  On  account  of  their  compara- 
tively  short  life,  the  pipe  lines  would  require' 
the  tearing  up  of  streets  at  intervals  of  about 

35  years,  whereas  the  tunnel  would  last  in- 
definitely. There  would  also  be  a  period  of 
years  immediately  preceding  the  replacement 
of  pipe  lines  when  breaks  would  be  compara- 
tively frequent,  due  to  weakness  from  corro- 
sion and  the  difficulty  in  determining  the 
actual  condition  of  the  mains.  Serious  dam- 
age to  property,  and  possibly  loss  of  life, 
might  result  from  such  failures  of  the  pipes. 

Where  the  total  amount  of  water  to  be  car- 
ried exceeds  150,000,000  gals,  daily,  a  pressure 
tunnel  is  both  economical  and  desirable  for 
New  York  City  conditions,  if  the  geological 
formation  permits  of  such  construction.  Ow- 
ing to  the  decided  advantage  of  the  pressure 
tunnel  type  of  conduit,  the  studies  made  were 
mainly  on  the  location,  size  and  grade  of  tun- 
nel. 

The  conduit  system  recommended  consists 
of  a  single  pressure  tunnel  from  Hill  View 
Reservoir,  passing  under  the  Borough  of  the 
Bronx  at  an  elevation  of  about  30  to  40  ft 
below  tide  water,  dropping  at  the  Harlem 
River  to  a  depth  equivalent  to  an  elevation  of 
about  — 350  ft.,  and  continuing  at  this  depth 
until  Manhattan  Valley  is  passed,  rising  then 
to  an  elevation  of  about  — 100  ft.  and  contin- 
uing with  a  slightly  descending  grade  to  the 
cast  --idc  of  Manhattan,  where  the  invert  is' 
dropped  to  an  elevation  of  —600  ft.  or  more 
to  avoid  weak  rock  which  is  found  nearer  the 
surface,  the  crossing  into  Brooklyn  being  at 
a  depth  of  about  250  ft.  below  the  Fast  Rtver. 
and  the  tunnel  terminating  at  about  Lafayette 
and  Flatbush  avenues.    Pipe  lines  from  66  to 

36  ins.  in  diameter  are  to  be  run  to  the  Bor- 
oughs of  Queens  and  Richmond. 

At  each  shaft,  which  would  be  spaced  on 
an  average  about  4,000  ft.  apart,  connection' 
are  to  be  made  to  the  distribution  system  witr 
pressure  regulating  and  control  valves  so  thai 
the  water  can  be  delivered  into  the  pipe  al 
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either  full  or  reduced  pressure,  as  may  be 
found  advisable. 

With  the  exception  of  a  few  hundred  feet 
at  the  northerly  end,  the  tunnel  is  to  be  15 
ft.  in  diameter  as  far  south  as  135th  St.,  or 
the  point  where  the  present  Croton  tunnel  ter- 
minate;, thus  making  it  practical  to  put  out  of 
service  temporarily  the  Croton  tunnel  and  de- 
liver the  water  through  the  proposed  Catskill 
tunnel.  Between  135th  and  40th  streets  the 
diameter  is  to  be  14  ft. ;  between  40th  and 
24th  streets  13  ft. ;  between  24th  and  Delancey 
streets,  12  ft.,  and  from  Delancey  St.  to  the 
terminal  in  Brooklyn,  11  ft. 

The  pipe  lines  would  start  as  66-in.  steel 
pipes  and  reduce  to  48-in.  cast-iron  pipes  for 
the  line  to  the  Borough  of  Queens,  and  to  48- 
in.  cast-iron  pipes  for  the  line  to  the  Bor- 
ough of  Richmond,  a  36-in.  submerged  pipe 
being  used  for  the  Narrows  crossing,  with  a 
36-in.  connection  to  the  Silver  Lake  Reser- 
voir. 

The  proposed  pressure  tunnel  is  of  equal 
capacity  to  the  aqueduct  used  to  carry  the  sup- 
ply from  the  Catskill  Mountains  to  Hill  View 
Reservoir,  and  by  increasing  the  loss  of  head, 
a  much  greater  quantity  can  be  delivered.  The 
tunnel  carries  this  water  through  the  Bronx 
and  Manhattan  into  Brooklyn  and  the  outlets 
are  to  be  of  ample  capacity  to  serve  any  one 
of  the  boroughs  or  such  portion  thereof  as 
may  be  deemed  advisable. 

With  a  large  conduit  capacity  and  compara- 
tively small  increased  frictional  head  resulting 
from  increased  velocity,  it  is  unnecessary  to 
provide  equalizing  reservoirs  in  the  various 
boroughs  with  the  exception  of  the  Borough 
of  Richmond,  where  a  reservoir  is  provided 
both  to  equalize  the  pressure  and  safeguard 
the  supply,  this  borough  being  dependent  upon 
one  or  more  submerged  pipe  lines  which 
would  require  at  least  several  days  and  possi- 
bly weeks  to  repair  and  which  are  more  liable 
to  failure  than  lines  laid  under  streets.  As 
the  conduit  system  is  keptj  mainly  within 
street  and  park  limits,  there  will  be  only  about 
1,700  ft.  of  private  right-of-way  to  be  ac- 
quired, and  all  shafts  except  two  are  to  be  on 
city  property.  If  work  is  prosecuted  actively 
and  continuously,  about  four  years  will  prob- 
ably be  required  for  construction. 

The  estimated  cost  of  the  combined  tunnel 
and  pipe-line  system  and  the  alternative  pipe- 
line system,  omitting  the  reservoir  in  Rich- 
mond, is  as  follows: 
System. 

Cost  reduced 
Construe-        to  present 
tion  cost.       worth  basis. 
Tunnel  and  pipe  line    $23,400,000  $22,400,000 
All  pipe  line   47,100,000  36,200,000 

It  is  evident  that  the  combined  tunnel  and 
pipe-line  system  is  best  adapted  for  the  de- 
livery of  Catskill  water  to  the  five  boroughs. 

(5)  Geological  Conditions  Governing  Con- 
struction.— For  a  pressure  tunnel  it  is  neces- 
sary to  have  sound  rock  sufficiently  near  the 
surface  to  make  it  practicable  to  sink  shafts  to 
the  rock.  The  rock  contours  determine  the 
tunnel  grade  and  therefore  one  of  the  first 
considerations  was  the  fixing  of  the  elevation 
of  the  rock  surface  underlying  New  York 
and  the  location  of  the  various  formations. 

Using  the  data  available  in  published  re- 
ports relating  to  the  geological  conditions, 
three  tentative  alternative  lines  for  a  pressure 
tunnel  were  laid  out  and  submitted  to  the 
geological  experts  of  the  Board.  Later,  studies 
were  actively  prosecuted  to  obtain  full  data 
along  the  line  selected.  The  experience  of  the 
Board  with  borings  on  the  aqueduct  line  and 
reservoir  sites  had  shown  the  unreliability  of 
wash  borings,  so  steps  were  taken  to  secure 
data  on  rock  elevations  from  outcrop,  core 
borings  and  excavations.  The  location  of  the 
various  rocks  as  given  by  the  consulting  geol- 
ogist was  confirmed  to  a  remarkable  degree 
by  the  boring  work  carried  on  by  the  Board. 
However,  the  investigations  made  by  borings 
showed  the  unreliability  of  the  deduction 
made  as  to  character  and  elevation  of  rock. 
The  true  location  of  the  formations  was  ac- 
curately checked  along  the  tunnel  line. 

Of  the  rock  underlying  New  York  the  most 
durable  and  suitable  for  pressure  tunnel  work 
is  the  Fordham  gneiss :  next  comes  the  Man- 


hattan schist  and  last  the  Inwood  limestone, 
this  rock  being  somewhat  soluble  in  water. 
The  line  as  laid  out  runs  mainly  through  the 
gneiss  and  schist,  the  northerly  end  of  the 
line  passing  through  a  gneiss  known  as  the 
Yonkers.  The  approximate  length  of  tunnel 
in  each  formation  is  as  follows : 

Percentage  of 
Miles,    total  length. 

Yonkers  gneiss    1.5  8 

Fordham  gneiss    7.2  40 

Manhattan  schist    9.0  49 

Inwood  limestone    0.5  3 

This  table  shows  that  only  a  very  small  per- 
centage of  the  total  distance  will  be  in  the 
limestone  formation. 

(6)  What  are  the  Economical  and  Practical 
Sizes  That  Slwuld  be  Adopted  for  Conduits. — 
The  magnitude  of  the  Catskill  supply  necessi- 
tates the  use  of  larger  conduits  than  those 
normally  employed  for  delivery  purposes,  and 
it  is  advisable  to  adopt  conduits  of  the  maxi- 
mum diameter  that  can  be  laid  in  city  streets 
without  seriously  interfering  with  or  endan- 
gering other  structures.  In  New  York  City 
any  large  pipe  lines  will  interfere  with  sewer 
pipe,  electric  ducts,  water  mains  and  gas 
mains,  and  after  a  certain  diameter  is  reached, 
the  sewer  system  would  have  to  be  remod- 
eled and  grades  changed.  While  these  obsta- 
cles are  important,  the  most  important  factor 
is  the  construction  of  subways.  Manhattan 
Island  will,  at  some  time  in  the  future,  un- 
doubtedly have  subways  in  practically  all  the 
north  and  south  avenues,  while  the  Bronx  will 
also  have  many  of  its  streets  occupied  by  sub- 
way structures. 

The  danger  of  damage  to  life  and  property 
increases  with  the  size  of  pipe,  and  usual 
practice  limits  the  diameter  of  street  mains 
to  48  ins.  It  is  not  prudent  to  increase  the 
diameter  of  steel  pipes  beyond  60  to  66  ins. 
The  sewer  grades  in  the  Bronx  make  it  im- 
practicable to  lay  mains  larger  than  66  ins.  in 
diameter  without  replacing  the  sewers,  and 
this  size  has  been  adopted  as  the  maximum  to 
be  considered. 

For  pressure  tunnels,  the  size  is  practically 
unlimited,  as  the  conduit  would  be  entirely  in 
bedrock  and  at  an  elevation  below  any  present 
or  proposed  sub-surface  structure.  The  only 
interference  with  sub-surface  structures 
would  be  at  shaft  sites,  and  as  these  would 
be  located  approximately  4,000  ft.  apart,  and 
in  parks  or  side  streets,  they  would  not  be  se- 
rious obstructions. 

The  comparative  cost  of  two  tunnels  and 
a  single  tunnel  was  investigated,  and  while 
it  was  found  that  a  two-tunnel  system  would 
cost  less  in  the  earlier  years  of  the  work,  the 
second  tunnel  should  be  put  under  construc- 
tion within  about  seven  years  after  the  com- 
pletion of  the  first  tunnel,  and  it  would  there- 
fore only  be  a  few  years  before  the  expendi- 
tures for  two  small  tunnels  would  exceed 
those  for  one  large  tunnel.  After  making 
due  allowance  for  the  deferment  in  issuing 
bonds  for  the  second  tunnel,  the  present  worth 
of  bonds  required  on  14,000  ft.  of  two  tunnels 
and  a  single  tunnel  of  equal  capacity  are  as 
follows : 

Present  worth  of  bonds  for  one  15.5  ft. 

tunnel  =   $2,730,000 

Present  worth  of  bonds  for  two  11.75  ft. 

tunnels  =    3,839,000 

The  above  figures  show  an  increased  cost 
for  two  tunnels  of  about  40  per  cent,  while 
the  advantages  are  not  sufficient  to  warrant 
the  increased  expenditures. 

After  determining  that  one  large  tunnel 
would  be  more  economical  than  two  smaller 
ones,  it  was  necessary  to  fix  the  economical 
diameter  for  the  single  tunnel. 

In  determining  the  probable  diameter  of 
pressure  tunnel  that  will  give  the  most  eco- 
nomical results,  it  is  necessary  to  consider  the 
relative  cost  of  tunnels  of  different  diameter, 
and  the  time  when  the  maximum  capacity  of  a 
conduit  of  any  given  size  will  be  utilized  by 
the  increase  in  consumption.  The  studies 
made  were  based  on  the  estimated  cost  of  tun- 
nels, on  the  capacity  with  a  gradient  of  3  ft. 
per  mile,  and  on  the  probable  consumption  in 
the  various  boroughs. 

The  theoretical  present  worth  of  the  con- 
struction cost  of  tunnels  from  12  ft.  to  16  ft. 


6  ins.  in  diameter  was  computed  as  an  aid  in 
fixing  the  economic  size  of  a  single  tunnel. 
In  making  these  computations,  it  was  esti- 
mated that  when  the  consumption  equaled  the 
nominal  carrying  capacity  of  the  tunnel,  after 
allowing  15  per  cent  for  hourly  fluctuation  in 
flow,  a  second  tunnel  of  equal  size  would  be 
constructed.  The  results  of  these  studies 
showed  that  there  is  little  difference  in  econ- 
omy when  the  diameter  exceeds  14  ft.  6  ins. 
The  factors  involved  in  the  question  of  size 
are  not  sufficiently  well  defined  to  permit  of 
an  accurate  solution  of  the  problem,  and  a 
tunnel  of  any  diameter  from  14  ft.  to  6  ins. 
to  16  ft.  6  ins.  might  be  chosen  with  little,  if 
any,  difference  in  the  ultimate  cost  to  the  city. 
This  is  shown  diagrammatically  in  Fig.  2. 

It  is  proposed  to  carry  the  tunnel  of  the 
15-ft.  size  under  the  Harlem  River  and  south 
to  135th  St.,  where  connection  will  be  made 
with  the  Croton  gatehouse,  the  14-ft.  size  be- 
ing carried  to  40th  St.,  where  the  convergence 
of  important  railway  lines  indicate  a  concen- 
tration of  large,  high  buildings,  requiring 
many  million  gallons  of  water  per  day.  The 
13-ft.  tunnel  is  to  be  carried  to  24th  St.,  where 
connection  will  be  made  with  numerous  large 
distribution  pipes.  The  12-ft.  tunnel  termi- 
nates under  Delancey  St.,  near  the  Bowery, 
and  an  11-ft.  tunnel  has  been  adopted  to  cross 
under  the  lower  east  side,  Manhattan,  and 
supply  Brooklyn.  A  tunnel  of  this  size  will 
carry  approximately  290,000,000  gals,  daily, 
and  the  cost  would  be  about  8.5  per  cent 
greater  than  that  for  a  10-ft.  tunnel,  whereas 
the  carrying  capacity  would  be  about  26  per 
cent  greater.  It  is  therefore  practical  to  ob- 
tain the  larger  conduit  capacity  at  a  compara- 
tively slight  increased  expenditure.  Further- 
more, with  the  additional  conduit  capacity  un- 
der the  East  River,  it  would  be  practicable 
to  draw,  from  time  to  time,  more  heavily  on 
the  gravity  sources  and  reduce  the  amount 
pumped  from  Long  Island,  thereby  saving  the 
cost  of  pumping  and  also,  in  an  emergency, 
deliver  all  the  water  required  for  Brooklyn 
through  the  tunnel.  The  economic  size  can- 
not be  mathematically  determined,  and  the 
size  to  be  adopted  is  mainly  a  question  of 
judgment. 

In  the  extension  of  the  aqueduct  south  of 
Hill  View,  it  is  possible  to  deliver  an  addi- 
tional amount  of  water  over  and  above  the 
assumed  capacity  of  the  aqueduct,  by  increas- 
ing the  loss  in  head.  It  is  probable  that  the 
pressure  tunnel  below  Hill  View  will  at  times 
be  called  upon  to  deliver  a  much  greater  quan- 
tity of  water  than  the  normal  capacity  of  the 
Catskill  aqueduct.  It  will  therefore  be  advis- 
able to  construct  this  aqueduct  of  as  large  size 
as  can  economically  be  adopted,  and  thus  de- 
fer the  installation  of  a  second  tunnel  for 
many  years.  A  tunnel  starting  at  13  ft.  and 
reducing  to  10  ft.  in  diameter  would  increase 
the  loss  in  head  by  75  per  cent,  while  a  tun- 
uel  starting  at  12  ft.  and  reducing  to  9  ft.  in 
diameter  would  increase  it  by  150  per  cent. 
The  corresponding  decreases  in  cost  would  be 
10  per  cent  and  15  per  cent  respectively.  The 
loss  in  head  would  show  still  greater  propor- 
tional differences  if  the  quantity  to  be  carried 
was  materially  increased.  The  proposed  tun- 
nel gives  practically  the  same  loss  in  head  as 
the  Catskill  aqueduct  would  give  for  an  equal 
distance. 

The  economy  of  the  proposed  tunnel  system 
as  compared  with  the  plan  of  1905  is  readily 
seen  by  studying  the  two  systems.  In  the  re- 
port of  1905  an  estimate  was  made  of  the 
cost  of  pipe  lines  necessarv  to  carrv  100,000,- 
000  gals,  dailv  from  Hill  View  to  Fo'rest  Park. 
Brooklyn,  and  20,000,000  gals,  daily  to  Rich- 
mond. This  plan  consisted  of  a  single  large 
steel  pipe  through  the  Bronx,  crossing  under 
the  East  River  in  tunnel  and  dividing  in 
Queens  into  two  mains,  one  running  to  Forest 
Park  and  the  other  to  Richmond.  The  esti- 
mated cost  was  $10,224,000. 

Under  this  plan,  water  would  be  delivered 
at  Forest  Park  at  an  elevation  of  180  ft.  .and 
at  Richmond  at  an  elevation  of  about  120  ft., 
the  loss  in  head  from  Hill  View  to  Brooklyn 
being  110  ft.  and  to  Richmond  170  ft.  Neces- 
sarv reservoirs  in  Forest  Park  and  Richmond 
would  add  from  S4.<X»0,000  to  $5,000,000  to  this 
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cost,  as,  due  to  the  very  high  velocities  in  the 
pipe  lines,  practically  no  additional  supply 
could  be  delivered  to  take  care  of  the  hourly 
fluctuation  in  consumption.  Of  the  nominal 
500,000,000  gals,  daily  to  be  supplied  from 
Catskill  sources,  only  conduit  capacity  for 
120,000,000  gals,  daily  was  provided  south  of 
Hill  View  Reservoir,  and  over  three  times 
this  amount,  or  380,000,000  gals,  daily,  had  to 
be  delivered  to  the  Bronx,  Manhattan,  Queens 
and  Brooklyn.  The  apportionment  of  this 
380,000,000  gals,  daily  to  the  various  boroughs 
may  be  estimated  approximately  as  80,000,000 
gals,  dailv  for  the  Bronx,  200,000,000  gals, 
daily  for  'Manhattan,  40,000,000  gals,  daily  for 
Queens  and  60,000,000  gals,  daily  for  Brook- 
lyn. 

In  designing  the  most  economical  system 
to  handle  the  380,000,000  gals,  daily  it  was 
found  that  by  including  the  120,000,000  gals, 
daily  in  a  tunnel  system,  the  water  could  be 
delivered  to  Brooklyn  and  Richmond  for  ap- 
proximately half  what  it  would  cost  under  the 
1905  plan,  and  the  loss  in  head  at  the  point 
of  consumption  would  be  reduced  by  about 
100  ft.  The  system  covered  by  the  1905  re- 
port has  therefore  been  modified  by  including 
it  in  the  tunnel  plan. 

(7)  What  Locatio)ts  Should  be  Selected  for 
Conduit  Lines. — The  effect  of  the  geological 
formation  on  the  location  of  the  conduits  has 
already  been  discussed,  and  was  therefore  the 
controlling  factor  in  fixing  the  general  loca- 
tion. After  the  general  location  was  decided 
on,  the  detailed  location  was  fixed  mainly  by 
street  lines,  parks  and  other  public  property 
that  could  be  utilized  either  as  right  of  way  or 
shaft  sites.  The  successful  use  of  lands 
owned  by  the  city  for  right  of  way  and  shaft 
sites  is  shown  by  the  following  table: 

Total  length  of  pressure  tunnel  95,000  ft. 

Length  under  city-owned  lands  92,500  ft. 

Length  of  right-of-way  to  be  acquired: 

a.  From  the  U.  S.  government  under 

river    1,780  ft. 

b.  From  private  owners   720  ft. 

Total  number  of  shaft  sites   23 

Number  of  shaft  sites  on  city  land   19 

Number  of  shaft  sites  to  be  acquired...  4 

The  connections  to  be  made  between  the 
Catskill  delivery  system  and  the  existing  dis- 
tribution systems  were  carefully  studied  and 
the  line  adopted  traverses  those  sections  where 
connections  can  be  made  economically  to  ex- 
isting trunk  mains.  The  proposed  system 
passes  through  the  maximum  consumption 
areas  and  thus  most  efficiently  strengthens  the 
existing  distribution  system. 

For  the  proposed  submerged  pipe  line  to  the 
Borough  of  Richmond  to  be  laid  across  the 
Narrows,  the  line  selected  is  much  longer 
than  one  near  Fort  Hamilton,  but  the  depth 
of  water  and  velocity  of  current  made  a  line 
across  the  narrowest  section  impracticable. 

On  the  line  selected  the  depth  of  water  is 
not  such  as  to  interfere  seriously  with  repair 
work  and  the  greater  part  of  the  line  is  in  a 
section  where  there  is  slight  danger  from 
damage  due  to  vessels  dragging  their  anchors. 
It  is  expected  to  lay  the  pipe  in  a  trench 
dredged  below  the  usual  deptli  of  penetration 
of  anchors,  thus  reducing  the  danger  of  fail- 
ure from  this  cause  to  a  minimum. 

The  pipe  will  always  be  exposed  to  the  dan- 
ger of  rupture  from  explosion  of  mines  in 
war  times,  but  this  contingency  cannot  be 
guarded  against  except  by  storage  of  water 
on  Statcn  Island. 

The  Richmond  end  of  the  proposed  Nar- 
rows crossing  is  in  a  section  where  there  is 
comparatively  high  consumption  and  where  a 
connecting  main  to  the  reservoir  can  be  laid 
readily. 

Tlu-  eighth  item  in  the  study,  that  is,  the 
item  relating  to  the  general  type  of  construc- 
tion adapted  for  the  tunnel  and  its  appurte- 
nances, including  c  onnect  ions  to  destribution 
systems,  was  <li  rjissed  in  the  article  previously 
referred  to  which  was  published  in  ENGINEER- 
i-.'.  K  (  o\  ii'  \<  i  ino  iii  the  issue  of  March  *. 
1911 

(8)  Equalising    Reservoirs    Required. — In 
the  Bronx,  th(  Hill  View  Reservoir  would  be 
the  main  equalizing  basin,  while  the  Williams 
bridge-  Rmcrvoir  would  be  available  for  an  in- 
termedi.it'     ervi'-e,  if  such  service  is  found  to 

be  desirable. 


In  Manhattan  there  are  no  sites  available 
for  a  high  service  reservoir  and  dependence 
must  be  had  on  standpipes  to  act  as  regula- 
tors and  also  on  pressure  regulating  valves. 
The  reservoirs  now  in  use  would  probably  be 
kept  for  emergency  use  although  not  suited 
for  general  supply  purposes. 

In  the  Borough  of  Brooklyn  the  Ridgewood 
Reservoir  affords  ample  capacity  to  meet  the 
requirements  of  the  low  service.  There  is 
no  available  reservoir  site  for  the  Catskill 
service  in  Brooklyn  which  will  deliver  water 
at  a  sufficiently  high  elevation  to  feed  both 
the  present  Mt.  Prospect  high  and  low  services. 
The  Mt.  Prospect  tower  could  be  used  as  a  re- 
lief valve  on  this  new  service,  which  would 
supply  the  territory  fed  by  the  present  Mt. 
Prospect  services. 

In  the  Borough  of  Queens,  the  Ridgewood 
Reservoir  would  be  satisfactory  for  the  low 
service,  and  until  the  higher  ground  is  much 
more  densely  populated  than  at  present,  it 
would  not  be  necessary  to  provide  a  reservoir, 
the  existing  standpipes  being  sufficient  for  the 
needs  of  the  system.  When  the  high  sections 
of  the  borough  are  extensively  built  up,  it  will 
probably  be  advisable  to  construct  a  reservoir 
of  sufficient  capacity  to  maintain  an  approxi- 
mately uniform  hydraulic  gradient  throughout 
the  day,  but  it  will  be  several  years  before 
this  reservoir  is  needed. 

For  the  Borough  of  Richmond,  studies  were 
made  of  available  sites  and  the  cost  of  reser- 
voirs in  Silver  Lake  and  Clove  Lake  valleys 
was  estimated.  A  reservoir  in  the  Clove  Lake 
valley  would  give  a  storage  of  about  900,000,- 
000  gals.  The  reservoir  could  only  be  used 
for  an  emergency  supply,  owing  to  its  low 
elevation.  On  the  Silver  Lake  site,  a  reser- 
voir, with  a  flow  line  of  225  ft.,  would  have 
a  capacity  of  about  400,000,000  gals.,  and  this 
reservoir  would  cost  somewhat  less  than  one 
at  Clove  Lake.  The  Silver  Lake  Reservoir 
could  be  used  as  an  equalizing  basin  in  con- 
nection with  the  Catskill  supply  and  its  con- 
struction is  therefore  recommended.  The 
estimated  cost  of  the  reservoir,  including  land, 
is  $1,260,000. 

(10)  Estimated  Time  Required  for  Con- 
struction.— The  time  necessary  to  complete  the 
delivery  system  will  be  determined  by  the 
difficulties  that  may  be  encountered  in  driving 
5,000  ft.  of  tunnel,  as  this  distance  will  rep- 
resent the  probable  maximum  distance  be- 
tween shaft  sites.  Assuming  an  average  rate 
of  progress  of  8  ft.  per  day  in  each  heading, 
or  a  total  of  16  ft.  per  shaft,  it  would  re- 
quire about  one  year  to  drive  a  section.  To 
this  must  be  added  about  two  and  one-half 
years  for  assembling  of  plant,  sinking  shafts, 
concreting  of  tunnel,  and  completion  of  con- 
nections, thus  allowing  three  and  one-half 
years  for  actual  'Ci/ork.  From  six  months  to  a 
year  must  be  allowed  for  the  collection  of 
necessary  information  and  preparing  and  let- 
ting of  contracts.  The  tunnel  might  be  com- 
pleted in,  say,  four  years,  or  possibly  in  less 
time  by  strenuous  endeavors  and  good  for- 
tune. It  would  hardly  be  safe,  however,  ow- 
ing to  delays  from  uncertain  causes  which 
cannot  be  predicted  but  which  almost  always 
occur  in  the  prosecution  of  New  York  City 
work,  to  estimate  on  the  completion  of  all  por- 
tions of  the  tunnel  within  four  years. 

The  following  estimate  has  been  made  of 
the  rates  of  progress  on  the  tunnel  within  the 
city  limits  for  the  Catskill  supply. 

The  time  of  construction  is  dependent  upon 
the  depth  of  shaft  and  the  distance  between 
shafts  li  is  proposed  to  divide  the  tunnel 
work  into  four  contracts,  as  follows : 

font  met  (53  .  .  .  .  From  City  Line  to  Burnslde  Ave 
Contract  (o .  .  .  .  From  Htirnsldc  Ave.  to  99th  St. 
(Vint met  fit!.  ...  From  99th  St    to  t'nlon  Square. 
Contract  (57....  From  I'nlon  Square  to  ldifayette 
and  Flat  hush  A ves. ,  Brooklyn. 

The  estimated  time  of  construction  for 
these  contracts,  taking  the  control  sections 
where  the  depth  of  shaft  ami  distance  be- 
tween shafts  would  be  greatest,  is  as  follows: 

Contract  (53    HI. aft  I 

Months. 

■"repartition  nf  contract   (5 

'I'll  r  awaidlnj  contract. .  2 

AMtmbllfll  Of  plant   2 

sinking  shaft  :,:.,ii  ft.  deep...  4.4 
Driving  1,600  ft      tunnel.,.  16,1 


Concreting  2,500  ft.  tunnel...  8.4 
Refilling  and  grouting  shaft.  2 


Total    41.5— say  3%  years. 

Contract  65— Shaft  7: 

Months. 

Preparation  of  contract   6 

Time  of  awarding  contract..  2 

Assembling  of  plant   2 

Sinking  shaft  3S0  ft.  deep...  7.6 

Driving  2,600  ft.  of  tunnel...  17.4 
Concreting  2,600  ft.  tunnel...  8.6 
Refilling  and  grouting  shaft.  2 


Total    45.6— say  4  years. 

Contract  66— Shaft  18: 

Months. 

Preparation  of  contract   4 

Time  of  awarding  contract..  2 

Assembling  of  plant   2 

Sinking  shaft  190  ft.  deep...  3.8 
Concreting  2,500  ft.  of  tunnel  8.4 
Driving  2,500  ft.  of  tunnel...  16.6 
Refilling  and  grouting  shaft.  2 


Total    38.8— say  3%  years. 

Contract  67— Shaft  20: 

Months. 

Preparation  of  contract   4 

Time  of  awarding  contract..  2 

Assembling  of  plant   2 

Sinking  shaft  650  ft.  deep...  13 

Driving  2,000  ft.  tunnel   13.3 

Concreting  2,000  ft.  tunnel...  6.7 

Refilling  and  grouting  shaft.  2 


Total    43.0— say  3%  years. 

These  estimates  of  time  are  based  on  the 
following  unit  rates  of  progress : 

Sinking  of  shaft   50  ft.  per  month. 

Tunnel  excavation  150  ft.  per  month  in 

each  heading. 
Concreting  of  tunnel  300  ft.  per  month  in 

each  heading. 
Refilling  and  grouting  shaft    2  months. 

The  above  estimates  have  been  based  upon 
the  progress  made  by  the  contractors  working 
under  the  Board  of  Water  Supply  on  the 
Rondout,  Wallkill  and  Moodna  siphons,  where 
the  work  is  of  a  similar  nature,  although  the 
Rondout  tunnel  has  been  driven  under  much 
less  favorable  conditions  than  would  be  an- 
ticipated in  New  York.  The  Rondout  Valley- 
is  underlaid  by  several  different  kinds  of 
rock,  some  of  them  carrying  large  quantities 
of  water,  whereas  little  water  is  likely  to  be 
encountered  in  New  York  City's  rocks. 
SHAFT  SINKING. 

Minimum 
prog- 
Average    ress  in 
progress,  any  one 
No.  of  ft.  per  shaft,  ft. 


Tunnel.       shafts.  Depth,  ft.  mo.  per  mo. 

Rondout                 7  374  to  677  58  53 

Wallkill                 6  340  to  473  59  47 

Moodna*                4  228  to  350  65  50 


•Shaft  not  completed. 

TUNNEL  DRIVING. 

Minimum 
prog- 
ress in 
Average  any  one 
No.  of  prog-  head- 

head-  ress,  ft.   ing,  ft. 

Tunnel.        ings.    Length,  ft.  per  mo.  per  mo. 

Rondout    11       827  to  2,228       223  1S8 

Wallkill    2       161  to    166       234  230 

The  rate  of  progress  that  has  recently  been 
maintained  in  driving  a  sewer  tunnel  through 
the  Yonkers  gneiss  at  the  northerly  end  of 
the  city  has  been  about  200  ft.  per  month. 

(11)  U'liat  Would  Be  the  Cost  of  Construc- 
tion.— Comparative  estimates  have  been  made 
of  the  cost  of  the  proposed  combined  tunnel 
and  pipe  line  system  and  of  a  pipe  line  sys- 
tem capable  of  delivering  an  equal  quantity 
of  water,  basing  the  cost  for  the  tunnel  on 
the  bids  received  for  similar  work  along  the 
Catskill  aqueduct  line,  and  making  allowance 
for  additional  cost  for  handling  the  spoil 
within  city  limits.  These  estimates  have  been 
checked  by  comparing  prices  paid  for  a  sewer 
tunnel  in  the  Bronx  and  one  just  north  of  the 
city  line,  work  on  these  tunnels  being  now  un- 
der way.  The  estimates  used  herein  exceed, 
by  10  per  cent  or  more,  the  sewer  tunnel 
prices  The  pipe  work  lias  been  estimated  on 
prices  based  on  city  contracts.  The  estimates 
arc  as  follows  i 

CtiMHINKD    TI'NNKI.    A  N 1 1    PIPE  LINE 
SYSTEM 

Pressure  'runnel. 
Size  of       Length,  Cost 
Tunnel        miles,  per  mile     Total  cost 
It!  ft    7   In        0  10    Jl, 1(50,(1(10    $  IliO.OOO 

18  ft.  7.31     1,030,000  7,640,000 

I  I  rt  I  9  1         9Mt,000  4,700,000 

U  II  0.10         S70.000  350,000 

.1 


■ 
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TABLE  II. 

Tunnel  Steel 

Shaft,            excav.,  roof 

per                per  support, 

lin.  ft.           cu.  yd.  per  lb. 

•City  Aqueduct                                        $300.00           $8.00  $0,075 

Rondout                                                    299.00             9.73  0.086 

Wallkill  No.  47                                       309.00            6.17  0.058 

Wallkin  No.   36— 1st                                 245.00             6.28  0.065 

Wallkill  No.  36— 2d                                 278.00            6.27  0.072 

Moodna                                                     241.00            6.11  0.049 

)     18.63  ( 

Croton  Lake  No.  24  (  cu.  yd.  J          6.S9  0.057 

Percentage  of  total  cost  represented 

by  items                                               11              46  2 

Remaining  11  per  cent  made  up  of  miscellaneous  items. 


12  ft.                1.36         820,000  1,120.000 

11  ft.               3.24         770,000  2,500,000 

Easements,  right-of-way,  etc.  150,000 

Two  drainage  shafts   250,000 


$17,070,000 

20  per  cent  for  engineering 

and  contingencies    3,414,000 

 $20,484,000 

Pipe  Lines.  Cost 
Length,  per 
Size  of  pipe,    miles,  mile.    Total  cost. 
•66-iu.  steel  2.4  $164,000  $  394,000 

48-in.  cast  iron   10.5  121,000   

to  137,000  1,400,000 
36-in.  cast  iron  1.7  100,000  170,000 
36-in.  submerged  2.0    264,000  528,000 


$2,492,000 

15  per  cent  for  engineering 

and  contingencies    374,000 

  2,866,000 


Total   $23,350,000 

PIPE   LINE  SYSTEM. 
Pipe  Lines.  Cost 
Length,  per 
Size  of  pipe.      miles,    mile.    Total  cost. 
66-in.  steel       210.5  $164,000  $38,500,000 
to  214,000   


66-in.  subm'ged  0.3  345,000  104,000 

48-in.  cast  iron  3.S  137,000  521,000 

36-in.  cast  iron  1.7  100,000  170,000 

36-in.  subm'ged  2.0  264,000  528,000 


$39,S23,000 

15  ner  cent  for  engineering 
and  contingencies   5,973,000 


Cost  for  pipe  lines  $45,796,000 

Pressure  Tunnel. 

Cost 

Size  of         Length,  per 
Tunnel.  miles,    mile.    Total  cost. 

10  ft.  0.8  $890,000  $  710,000 

8  ft.  0.5    700,000  350,000 

Easements  and  right-of-way  50.000 


$  1,110,000 

20  per  cent  for  engineering 

and  contingencies   222,000 

  1,332,000 


Total   $47,12S,000 


Concrete 

_ 

r  orms, 

lining, 

Grout, 

per 

pei' 

per 

lin.  ft. 

cu.  yd. 

cu.  yd 

$3.75 

$10.50 

$22.60 

4.31 

12.00 

25.98 

3.71 

8.45 

19.36 

4.27 

9.19 

24  42 

4.07 

9^00 

2L24 

3.11 

7.93 

21.84 

4.11 

8.77 

26.95 

2 

25 

3 

The  following  unit  prices  give  the  basis  for 
estimates  of  cost  of  pressure  tunnels  and  pipe 
lines,  and  comparative  cost  of  other  tunnels. 
The  detailed  estimate  of  a  15-ft.  tunnel  is  as 
follows : 

Cost,  per 


Item.  lin.  ft. 

Excavation,  shafts  (timbering  included).  $20.70 

Excavation,  tunnel    93.50 

Disposal'  of  rock    8.30 

Temporary  timber — tunnel    .99 

Steel  roof  supports  and  interlining   2.79 

Drainage    5.13 

Forms  for  lining   3.87 

Concrete  lining    50.40 

Dry  packing    .99 

Grouting    5.48 

Water-proofing    .56 

Special  structures    1.22 

Refilling  shafts    3.91 

Cleaning  up    .26 

Testing    .91 


Total    $199.00 

20  per  cent  engineering  and  contingencies  39.80 


$238.80 

For  steel  and  cast-iron  pipes,  the  detailed 
estimates  for  66-in.  steel  and  48-in.  cast-iron 


are  as  follows : 


Cost  per  lin.  ft. 

66-in. 

48-in. 

Item. 

steel. 

cast  iron 

$61.90 

$13.84 

.99 

.60 

1.88 

1.20 

2.74 

2.29 

2.24 

Laying  and  riveting  

0.72 

Laying  and  calking  

Backfill   

L32 

0.55 

0.44 

0.82 

0.43 

Pavement  replacement  

4.00 

3.50 

Total   

$30.84 

$23.62 

15  per  cent  engineering  and  con 

4.63 

3.54 

$35.47 

$27.16 

Pavement  replacement  for  steel  pipe  is  esti- 


mated for  streets  paved  with  asphalt  or  simi- 
lar material.  For  the  cast-iron  pipe,  the  pave- 
ment is  estimated  as  asphalt  or  other  high  cost 
pavement. 

The  estimated  cost  for  the  pipe  is  based  on 
Brooklyn  conditions,  where  the  cost  is  com- 
paratively low,  due  to  absence  of  rock  and 
few  subsurface  structures  that  interfere  with 
pipe-laying.  The  maximum  estimated  cost  for 
steel  pipe  is  for  Manhattan  conditions  and 
amounts  to  $51.73. 

The  tunnel  prices  are  based  on  prices  bid 
for  the  Rondout,  Wallkill,  Moodna  and  Cro- 
ton Lake  tunnels.  The  prices  bid  on  these 
contracts,  as  compared  with  the  city  aqueduct 
estimates,  are  shown  in  Table  II: 

The  Rondout  work  was  anticipated  to  be 
very  difficult  due  to  the  many  kinds  of  rock 
that  would  be  encountered,  and  the  probability 
of  having  to  handle  a  large  amount  of  water. 
The  prices  bid,  therefore,  for  the  other  tun- 
nels are  more  nearly  comparable  with  those  to 
be  expected  for  city  work.  An  additional  al- 
lowance has  been  made  to  cover  the  local  city 
conditions.  A  comparison  of  the  prices  al- 
lowed for  the  city  aqueduct  with  those  bid  for 
sewer  tunnels  in  the  Bronx,  one  of  which, 
known  as  the  Webster  Ave.  sewer,  has  just 
been  completed,  and  the  other,  known  as  the 
Bronx  Valley  Relief  sewer,  now  under  con- 
struction, showed  that  the  prices  bid  were 
about  10  per  cent  lower  than  those  allowed 
for  in  the  city  aqueduct  estimates.  The  prices 
allowed  for  steel  and  cast-iron  pipes  are  based 
on  contract  prices  for  work  in  New  York  and 
vicinity  and  are  made  relatively  on  the  same 
basis  as  that  used  for  the  tunnel  estimates. 

In  the  preceding  estimates  no  allowance  has 
been  made  for  the  reservoir  in  Richmond, 
which  is  estimated  to  cost,  including  engineer- 
ing and  contingencies,  about  $1,300,000. 

After  making  due  allowance  for  possible 
deferment  of  installation  of  pipe  lines,  the 
present  worth  of  the  two  systems  is  as  fol- 
lows : 

Combined  tunnel  and  pipe  line  system .  $22,400,000 
Pipe  line  system   36,200,000 

As  these  two  systems  accomplish  practically 
the  same  results  in  delivering  the  water  to 
the  various  boroughs,  the  combined  tunnel 
and  pipe  line  system  is  the  more  economical 
and  in  addition  has  the  many  advantages  out- 
lined in  this  paper. 


STEAM    AND   ELECTRIC    RAILWAY  SECTION 


The  Economics  of  Abutment  Design 
for  Railway  Bridges.* 

(Concluded  from  page  616.) 
Cost  Comparison  of  Types. 

The  tables  accompanying  the  preceding 
descriptions  of  abutment  types  show  the  quan- 
tities as  well  as  the  unit  costs  and  make  it 
possible  for  the  reader  to  substitute  different 
unit  costs  for  those  shown,  where  the  condi- 
tions are  such  that  the  unit  costs  given  in  the 
table  would  not  apply.  It  is  not  believed, 
however,  that  any  ordinary  changes  will  af- 
fect the  relations  between  the  totals.  The 
diagrams  printed  with  each  abutment  plan  in 
preceding  articles  show  the  cost  of  each  type 
arranged  by  items,  as  neatwork,  footings,  em- 
bankment, etc.  In  Figs.  41  to  45  are  platted 
curves  showing  a  single  element  of  cost  in  all 
the  abutments.  Fig.  43  containing  curves 
which  compare  the  total  cost  of  neatwork 
of  any  type  with  the  total  cost  of  neatwork 
in  any  other  type,  and  Figs.  44  to  45  inclusive, 
contain  similar  curves  for  the  foundation, 
floor,  embankment,  additional  length  of  super- 
structure and  falsework. 
The  total  cost  of  the  various  types  of  con- 
i  crete  abutments  are  platted,  Fig."  41,  the  fol- 
j     lowing  being  omitted :    Type  Bi  is  omitted, 

•Rewritten  in  abstract  and  partly  rearranged 
from  "Design  of  Railway  Bridge  Abutments," 
by  J.  H.  Prior,  Bulletin  140,  American  Railway 
Engineering  Association. 


except  for  the  28  ft.  height,  the  design  having 
so  many  defects  that  it  did  not  seem  worth 
while  to  estimate  its  cost  for  other  heights. 
Type  B,.  T  abutment,  is  omitted  because  most 
of  its  properties  can  be  obtained  from  an  ex- 
amination of  the  figures  and  curves  illustrat- 
ing Type  B3.  Curves  showing  the  cost  of  all 
the  other  types  are  platted.  The  objection 
most  frequently  made  to  abutments  types  G 
to  G  is  their  high  cost,  especially,  it  is  said, 
if  constructed  by  men  experienced  mostly  in 
the  construction  of  plain  concrete  work.  On 
account  of  this  objection  the  principal  unit 
costs  for  this  type  were  taken  rather  high, 
as  it  was  believed  that  there  was  enough 
economy  in  the  design  of  some  of  these  types 
to  more  than  offset  the  highest  unit  cost 
which  could  be  reasonably  selected.  Exam- 
ination of  Fig.  41  will  show  that  this  predic- 
tion was  substantially  correct.  In  order  to 
furnish  information  as  to  the  cost  of  these 
abutments  if  lower  unit  prices  were  selected, 
the  curves  shown,  in  Fig.  41  have  been  re- 
produced in  Fig.  42.  The  total  costs  have 
been  reduced,  however,  so  that  Fig.  42  shows 
average  low  costs  under  ordinary  circum- 
stances, which  are  about  37:5%  less  than  those 
shown  in  Fig.  41.  In  examining  these  cost 
curves  the  following  should  be  noted :  Types 
G  and  G  are  untried,  and  unexpected  weak- 
nesses, may  develop  in  their  use.  C«  does  not 
take  care  of  derailment.  Bs.  B8,  Bt,  Bs  or  G 
cannot  be  used  where  much  scour  is  antici- 


pated, or  where  the  highwater  is  near  the 
bridge  seat,  without  the  use  of  rip-rap,  whose 
cost  has  not  been  included. 

It  should  be  observed  that  the  necessity 
of  carrying  the  footings  further  below  the 
ground  will  make  a  proportionately  greater 
increased  cost  in  types  Bi  to  Bj  than  in  types 
G  to  Ct.  The  use  of  any  type  of  super- 
structure which  gives  a  less  depth  of  bridge 
seat  below  base  of  rail  will  mean  a  greater 
proportionate  increase  in  cost  in  types  Bi  to 
Bt  and  G  than  in  types  G  to  G  an  Ct.  With 
these  points  in  mind  the  cost  curves  permit 
the  reader  to  draw  his  own  conclusions  as  to 
the  relative  economy  of  the  various  types  in 
different  situations. 

Type  G  is  highest  in  cost  of  any  abutment 
for  heights  over  21  ft.  As  previously  men- 
tioned, this  type  is  created  by  the  substitu- 
tion of  reinforced  concrete  in  a  mediocre  de- 
sign intended  for  plain  concrete,  making  the 
least  number  of  changes  in  the  design  which 
would  permit  the  use  of  the  new  material. 
If  this  design  is  improved,  its  cost  can  be 
reduced' by  an  amount  which  will  make  it  of 
less  cost  than  type  B:,  fdr  heights  above  28  ft. 
If  advantage  is  taken  of  other  known  refine- 
ments in  design  of  abutments  of  this  charac- 
ter, its  cost  can  be  still  further  reduced. 

The  equality  of  cost  shown  for  types  Bs, 
B«  and  Bi  is  not  accidental,  but  is  due  to  the 
similarity  of  these  types,  and  is  explained  by 
an  examination  of  Figs.  43  to  45,  which  show 
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that  not  only  the  total  cost  of  these  abutments 
is  alike,  but  that  the  cost  is  proportioned  in  a 
similar  manner  in  all  abutments  between  neat- 
work,  foundation,  fill,  additional  length  of 
superstructure  and  falsework. 

For  nearly  all  heights  types  G,  G  and  Ct 
are  the  lowest  in  cost  of  those  types  in  which 
the  neatwork  is  carried  to  a  sufficient  depth 
to  place  footings  on  the  natural  ground. 

CONCLUSION. 

The  writer  finds  that  a  general  statement 
about  the  foregoing  abutments  has  to  be 
qualified  in  so  many  directions  that  it  be- 
comes merely  a  group  of  more  or  less  dis- 
connected facts. 

Inspection,  however,  will  show  that  the 
cheapest  abutments  for  the  higher  fills,  G,  G, 
G  and  Bs,  are  those  in  which  no  provision  is 
made  to  restrain  the  lateral  pressure  of  the 
earthwork,  but  where  instead  the  earthwork 
is  allowed  to  spill  forward  to  its  own  natural 
slope. 

Fig.  46  shows  the  principal  elements  in  the 
design  of  an  abutment  which  resists  the  lat- 
eral pressure  of  the  earthwork  instead  of 
avoiding  it  and  in  which  the  resistance  to  the 
lateral  pressure  of  the  earthwork  tending  to 
overturn  the  abutment  is  provided  by  the 
weight  of  the  abutment  neatwork.  In  this 
type  the  designer  has  little  freedom  and  is  in 
danger  of  producing  a  design  which  tends  to 
be  unstable  on  account  of  high  foundation 
pressure  at  the  toe  of  the  abutment. 

Looking  at  Fig.  46,  we  can  see  that  the 
overturning  moment  around  the  point  k  at 
the  intersection  of  the  face  of  the  neatwork 
and  footings,  is  p».U,  in  which  />:>  is  the  lat- 
eral pressure  of  the  earthwork,  and  h  its 
lever  arm,  measured  from  the  point  k. 

In  a  similar  manner  the  resisting  moment 
is  pz.U  in  which  pi  is  the  resultant  of  the  ver- 
tical loads  and  U.  the  lever  arm  around  k. 

With  so  many  elements  fixed,  the  ways  in 
which  the  required  stability  can  be  obtained 
are  few  and  not  subject  to  much  variation. 

First,  the  resisting  moment  p«.U.  can  be  in- 
creased by  altering  the  outline  of  the  abut- 
ment from  that  shown  in  full  lines  to  that 
shown  in  dotted  lines,  thereby  increasing  the 
lever  arm  from  1-  to  /„.  It  is  plain  that  the 
length  of  the  lever  arm  can  only  be  slightly 
increased  by  this  means. 

Second,  the  moment  of  resistance,  pi.U  can 
also  be  increased  by  increasing  the  force  pi 
and  thus,  of  course,  the  moment  of  stability 
of  the  neatwork  around  the  point  k.  But  in 
abutments  of  ordinary  proportions  any  in- 
crease in  p-.  results  in  an  increase  in  the 
pressure  p;  on  the  toe  of  the  footing. 
If  no  provision  were  made  for  this 
increased  pressure  on  the  toe  of  the  foot- 
ing, the  increased  stability  of  the  neat- 
work on  the  footing  would  have  been  ob- 
tained at  the  expense  of  decreased  stability 
of  the  abutment  as  a  whole,  due  to  excessive 
toe  pressure. 

On  the  other  hand,  as  soon  as  departure 
is  made  from  the  gravity  abutment,  the  great- 
est latitude  is  obtained  for  the  ingenuity  and 
skill  of  the  designer.  The  types  mentioned 
in  this  paper  are  only  a  few  of  the  large 
number  of  abutment  types  which  promise  con- 
siderable economy. 


How  to  Build  a  Stone  Jetty  on  a  Sand 

Bottom  in  the  Open  Sea.* 

Introduction. — Within  the  last  years  a 
method  of  jetty  construction  has  been  devel- 
oped in  the  United  States,  which,  for  stability 
and  economy,  has  never  before  been  ap- 
proarfied,  as  far  as  the  writer  is  aware.  As 
no  complete  description  of  this  method  has 

ever  been  published,  it  is  the  writer's  purpose 

to  discuss  it  in  detail,  in  accordance  with  its 
most  recent  development,  and  give  the  reason 
for  each  detail,  so  that  those  who  arc  unfa- 
miliar with  work  of  this  claM  may  appreciate 
its  utility.  The  order  of  construction  by  which 
bar  advance  may  be  minimized,  if  not  wholly 
prevented,  will  also  be  described. 

lixplanatiott  and  definitions. — A  jetty  c<n\- 
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PIA/N   COA/C&ETE  MA  SONRY  ABUTME/VTS 

Type  BE-  Wing  A  butment,  Reinforced  BocknalL 

Type  B3  -  U- A  butment ,  Fi//eo!. 

Type   B$  -  Pier  Abu  try?  en  f. 

Type   B6  -  Pier-  Abutmen  t. 

Type.  B7  -  Pien  Abutment. 

Type  3S- Pocket  Abutment 

REINFP&CED  CONCRETE  MA50/VPY  ABUTMENTS 

Type  C/  -Counterfort   Wina*  Abutment. 

Type  C?  -  U-  Abutmen  t,  Fii/ecf,  Lona*    5/cr'e,  cv£?//s. 

Type  C3  -  U- Abutment,  Fil/ecf,  Short   5  ide  *vc?  / /s . 

Type  C4  -  U-  A  butmen  t,  Co'serecDt. 

Type  O  s  -  A  rc:  n   Abu  t  men  t 
Type  -  T-  A  bu  t merit 

Type  Cy-  Trestle.  Abutment. 


C, 


•a  paper  by  Henry  •'.  Ripley,  in  Proc 
.-•<»■  C  1.    v..i  xxxvit.  p,   
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Fig.  41 — Diagram  Showing  Total  Cost  of  Abutments  of  Various  Heights. 
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PLAIN  COA/CRETE  MASONRY  ABUTMENTS 

Type,  Bz— Wincj  A  butme  nt,  f< 'e  i 'n  -To  rc e  d  Back\A/cr/l 

Type.   B5—  U-  A  butrne.nl-,  Filled. 

Type.  Bs—  Pier  Abutment. 

Type.   8^,—  Pier  Abutment 

Type.  By  — Pier    Abutmen  t 

Type   Bg  —  Pocket  Abutment 

REINFORCED  CONCRETE  MASONRY  ABUTMENTS 

Type.  C  /  —  Counter  fort  Winef  Abutment 
"Type  C  a  —  U-  A  butme  nt,  Filled,  Lonc^   Side  walls. 
Type  C3  —  LJ-  Abutment,  Filled,  Short  5/dewa//s 
Type.  C4—  U-  Abutment,  Covered 
Type  C^  —  Arcb  Abutment 
Type  Cg,  —  T-  Abutment- 
Type.  Cj—  Trestle  Abutment 


as- 


sists of  the  four  distinct  elements:  the  foun- 
dation, the  core,  the  side-blocks,  and  the  crest 
or  cap  blocks.  That  portion  above  the  foun- 
dation, taken  together,  is  the  superstructure. 
The  foundation  is  a  thin  layer  of  stone — usu- 
ally about  3  ft.  thick— of  the  full  width  of 
the  jetty;  that  part  projecting  beyond  the  su- 
perstructure is  called  the  apron.  The  core 
is  the  interior  portion  of  the  super- 
structure, and  the  crest-blocks  and  side- 
blocks  are  the  large  blocks  of  stone 
covering  the  crest  sides  of  the  core.  A 
section  of  the  superstructure  will  have  the 
form  of  a  trapezoid.  The  slopes  of  the  sides 
will  be  such  as  the  stone  assumes  in  placing, 
and  will  vary  according  to  the  degree  of  ex- 
posure to  wave  action  and  the  size  of  stone 
used.  Generally,  however,  they  may  be  kept 
within  the  limits  of  one  horizontal  to  one 
vertical  (1:1)  and  two  horizontal  to  one  ver- 
tical (2:1).  The  slopes  will  generally  be  un- 
equal, because  one  side  will  usually  have 
greater  exposure  to  the  waves  than  the  other 
The  top  width  will  vary  with  the  degree  of 
exposure  to  wave  action,  but  it  should  not  be 
less  than  10,  nor  more  than  20  ft.  If  the  lat- 
ter figure  is  exceeded,  it  will  indicate  either 
improper  construction  or  unusual  exposure 
to  wave  action.  Naturally,  the  width  at  the 
bottom  will  depend  on  that  at  the  top,  the 
side  slopes  and  the  height  of  the  work.  The 
volume  of  material,  and  hence  the  cost  of  the 
completed  work,  will  vary  with  the  top  width, 
the  side  slopes,  and  the  height ;  therefore  it  is 
important  to  prevent  these  dimensions  from 
assuming  unnecessary  proportions.  To  be 
sure,  the  height  of  the  jetty  will  depend  on 
the  depth  of  the  water  where  it  is  located, 
and  this  cannot  be  controlled.  However,  by 
preventing  scour  in  advance  of  the  work,  un- 
der-scour  by  cross-currents  through  or  under 
it,  and  the  undermining  of  the  sides  by  wave 
action  or  longitudinal  scour  by  current  action, 
much  may  be  done  to  curtail  the  height  which 
might  be  necessary  were  these  details  neg- 
lected. 

Before  proceeding  further  it  will  be  useful, 
and  necessary  to  a  clear  understanding,  to 
define  the  different  classes  of  stone  entering 
into  the  construction.    These  are  as  follows : 

Small  Rip-Rap. — This  consists  of  small  ir- 
regular pieces  of  stone,  each  weighing  from 
10  to  100  lbs.,  which  may  be  handled  by  one 
man  ;  it  is  sometimes  called  "one-man  stone." 

Spalls  or  Chips. — These  are  pieces  of  stone 
smaller  than  the  small  rip-rap  and  are  usually 
handled  with  a  shovel. 

Large  Rip-Rap. — This  consists  of  irregular 
pieces  weighing  from  100  to  1,500  lbs.,  or  even 
more,  of  almost  any  shape  which  the  quarry 
will  produce,  although  very  thin  and  flat 
pieces  are  objectionable  because  they  tend  to 
break  into  pieces  in  placing  and  it  is  impossi- 
ble to  make  a  good  bond  with  them. 

Large  Blocks. — These  consist  of  more  or 
less  regular  pieces  of  stone,  weighing  from  1 
to  10  tons,  or  more. 

Method  of  Construction. — The  foundation 
must  be  constructed  first.  It  is  made  of  small 
rip-rap,  large  rip-rap  and  spalls.  There  must 
be  enough  large  rip-rap  to  hold  the  small  rip- 
rap in  place  against  wave  action,  and  enough 
spalls  to  fill  the  voids  in  the  rip-rap  and  pre- 
vent the  undermining  effects  of  cross-currents 
by  working  through  and  under  the  mass.  It 
must  also  be  of  sufficient  thickness  to  prevent 
the  breaking  waves  from  jetting  through  the 
mass,  and  washing  out  the  sand  from  under 
it.  A  liberal  allowance  of  spalls  will  always 
assure  a  secure  foundation  against  current 
and  wave  action  through  the  mass.  Where 
wave  action  is  very  great,  it  is  necessary  to 
place  the  small  rip-rap  first  and  coyer  it  with 
the  large  rip-rap,  in  order  to  hold  it  in  place, 
the  voids  in  the  latter  being  filled  with  small 
rip-rap.  Where  wave  action  is  not  great,  the 
large  rip-rap  may  be  dispensed  with  and 
the    thickness  reduced. 

In  fixing  the  width  of  the  foundation,  two 
things  must  be  considered,  namely,  the  width 
of  the  base  of  the  superstructure  and  the 
width  of  the  apron.  The  first  will  depend  on 
the  height  and  on  other  conditions  which  will 
be  discussed  later.  The  width  of  the  apron 
must  be  such  as  to  provide  for  any  under- 


Fig.  42 — Diagram  Showing  Total  Cost  of  Abutments  of  Various  Heights  with  Costs 
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PLAIN  CONCRETE  MA50NRY  ABUTMENTS 
Type  B2  -  W/ng   A  but men >f,  Remtorcec/  Backwa/I. 
Type    Bj  -  U- Abutment,  F/l/ecDl. 
Type  B$  -  Pier  Abutment- 
Type  B&  —  Pier-  /Abutment. 


Type 
Typ 


Pier  Abutment. 
e  Poctef  Abutment-. 


REINFORCED  CONCRETE  /VIA  50N&y  ABUTMENTS 
Type    C  /  —  C o  u  n  te  r  -Tort    l/l//n&>   &  butment. 
Type  Cs  -  U-  Abutment,  fi  Ileal,  Loncf   5/ate.  *ve?  Us  . 
Type   C_j  —  U-  Abutment,  P/lleol,  Short  S/bfewo/te. 
Type  C4  —  U -  A  bu  trnen  t-,  Co^erecJ 
Type  C5—AraH    A)  b  ut m  e  r~>  t~. 
Type   Cg,  —  T-  Abu  t-m  ent- 
Type  C7  —  Tre  5  t  le.  Ab>urment- 


Pig.  43 — Diagram  Showing  Cost  of  Materials  of  Abutments  of  Various  Types  and  Heights. 


milling  and  settlement  flue  to  overfall  during 
or  after  the  completion  of  the  whole  work, 
and  for  that  due  to  your,  principally  along 
the  channel  face.  The  prohahlc  depth  of  scour 
can  generally  he  predicted  with  a  c< iiisidcrablc 


degree  of  certainty,  and,  hy  watching  the  re- 
sults as  the  \vorl<  pn .presses,  the  amount  of 
deepening  caused  hy  overfall  may  he  closely 
approximated  for  ordinary  conditions.  For 
those  extraordinan  conditions  which  arc  due 


to  great  and  unusual  storms,  the  results  are 
more  problematical.  However,  the  direction 
from  which  great  storms  come  is  generally 
known,  and,  therefore,  the  side  of  the  jetty 
on  which  the  overfall  effect  will  occur.  When 
this  happens  to  be  on  the  channel  side,  the 
provision  for  channel  scour  will  have  pro- 
vided sufficiently  for  any  action  due  to  over- 
fall which  is  likely  to  occur.  Where  there 
are  two  jetties,  the  one  suffering  from  over- 
fall on  the  outside  will  be  in  the  lee  of  the 
other  jetty,  and  the  effect  will  be  thereby  di- 
minished. It  will  generally  be  found,  there- 
fore, that  the  maximum  overfall  effect  scour 
in  advance  and  during  the  building  of  the  su- 
perstructure. When  once  commenced  the  con- 
struction of  the  foundation  should  be  pushed 
as  rapidly  as  practicable,  for  any  delay  will 
permit  scour  at  the  unfinished  end,  which 
must  afterward  be  filled  in  with  stone,  and 
any  deficiency  in  the  full  width  may  permit 
the  edges  to  drop  down,  and  additional  stone 
will  be  needed  to  restore  the  loss  in  height. 
Any  temporary  deficiency  in  width  which  may 
be  necessary  in  the  course  of  construction, 
therefore,  should  be  confined  to  the  apron, 
where  a  moderate  settlement  will  entail  no 
loss,  that  is,  beyond  the  base  of  the  super- 
structure and  berm. 

Superstructure. — On  the  completion  of  the 
foundation,  the  superstructure  may  be  com- 
menced, or,  in  some  cases,  it  may  be  com- 
menced before  the  entire  completion  of  the 
foundation.  This  will  be  when  its  building- 
up  will  not  cause  an  increase  in  the  cross-cur- 
rents in  advance  of  the  foundation,  and 
where  the  concentration  of  the  outward  flow 
is  not  likely  to  cause  advance  scour. 

The  first  portion  to  be  constructed  is  the 
core,  which  is  composed  of  large  and  small 
rip-rap  and  spalls.  The  small  rip-rap  and 
spalls  secure  tightness,  and  the  large  rip-rap 
prevents  the  small  rip-rap  from  spreading  out 
and  flattening  the  slope  on  account  of  wave 
action.  The  flattening  of  the  slope  means 
greater  volume,  and,  therefore,  increases  the 
cost  of  the  work. 

Where  the  water  is  deep,  or  where  there  is 
little  wave  action,  the  core  may  be  com- 
menced by  depositing  the  stone  along  the 
axis  of  the  superstructure,  using  large  and 
small  rip-rap  and  spalls  in  such  proportions 
that  the  small  rip-rap  will  fill  the  voids  in 
the  large  rip-rap,  and  the  spalls  will  fill  those 
in  the  small  rip-rap..  As  the  core  of  the  wall 
approaches  the  elevation  of  low  tide,  or,  say, 
within  3  ft.  of  that  plane,  this  form  of  con- 
struction will  not  suffice  to  prevent  the  stone 
from  spreading  out  and  flattening  the  side 
slope.  When  this  stage  is  reached,  the  sides 
of  the  work  must  be  covered  with  large  rip- 
rap which  must  be  brought  up  to  a  height 
above  the  general  level  of  the  work  in  two 
ridges  parallel  with  the  axis  of  the  super- 
structure. The  space  between  these  two 
ridges  will  then  be  filled  with  small  rip-rap 
and  spalls,  and,  in  some  cases,  it  may  be 
necessary  to  use  also  some  large  rip-rap,  in 
order  to  prevent  the  smaller  stones  from  be- 
ing washed  out  by  the  waves.  Then  the  ridges 
must  be  raised  again,  and  the  space  between 
them  filled  as  before.  This  process  must  be 
continued  until  the  proper  height  of  the  core 
is  reached,  the  top  having  been  completely 
covered  with  large  rip-rap.  This  height 
should  he  such  that,  with  the  addition  of  the 
crest-blocks,  the  work  will  be  brought  to  the 
full  height  required  for  the  superstructure 
after  consolidation  has  taken  place. 

The  allowance  for  consolidation  is  largely 
a  matter  of  judgment.  It  will  depend  on  the 
height  "f  the  wall,  the  character  of  the  stone 
used,  the  intensity  of  wave  action  during  con- 
struction, the  number  of  unfilled  voids  in  the 
mass,  and  the  pounding  it  is  likely  to  receive 
from  storm  waves  subsequent  to  completion. 
The  pounding  of  waves  on  a  mass  of  stone 
sets  up  a  vibration  which  causes  the  points  of 
contact  of  the  different  pieces  to  rub  on  each 
other,  and  this,  by  wearing  away  the  stone, 
permits  the  mass  to  consolidate.  W  hen  this 
process  has  been  continued  for  a  certain 
length  of  tune,  however,  this  \ihration  In- 
comes ineffectual  in  reducing  the  hulk,  the 
structure  practically  ceases  to  shrink,  and  the 
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Fig.  44 — Diagram  Showing   Cost  of  Foundations  of  Abutments  of  Various 

Types  and  Heights. 


mass  becomes  stable.  Moderate  wave  action 
on  the  work  during  construction  is  not  an 
unmixed  evil,  as  it  helps  the  stones  to  pack 
together  and  consolidate,  and  thus  the  sub- 
sequent shrinkage  is  reduced.  The  more  near- 
ly water-tight  the  jetty  is  made,  the  more 
efficient  it  will  be,  because  there  will  be  less 
leakage  and  waste  of  the  water  which  its 
purpose  is  to  constrain,  and  because  of  the 
smaller  quantity  of  sand  which  can  pass 
through  it  to  the  injury  of  the  channel. 

Having  regard  for  these  considerations,  the 
allowance  for  consolidation  will  vary  from 
6  in.  to  2  .ft. ;  but,  where  the  work  is  sub- 
jected to  the  usual  wave  action  during  con- 
struction, the  shrinkage  will  rarely  exceed 
1  ft. 

As  soon  and  as  fast  as  the  core  is  finished, 
the  side  and  crest-blocks  should  be  placed, 
for  otherwise  a  severe  storm  would  dam- 
age the  uncompleted  work.  The  side-blocks 
should  be  placed  one  at  a  time,  and  allowed 
to  roll  down  until  the  sides  are  completely 
covered  from  the  bottom  up  to  about  the  ele- 
vation of  low  tide.  Above  this  elevation 
each  block  must  be  carefully  placed  so  as  to 
fit  as  closely  together  as  practicable.    As  soon 


as  the  top  is  reached,  the  surface  of  the  core 
must  be  leveled  up  with  small  rip-rap,  and, 
if  there  has  been  any  loss  in  height  by  the 
washing  down  of  the  crown,  the  proper  eleva- 
tion must  be  restored  before  capping.  The 
cap-blacks  will  then  be  selected,  using  only 
those  pieces  which  will  give  the  proper 
height  to  the  crown,  and  these  should  be 
placed  so  as  to  leave  as  little  of  the  sides  as 
practicable  exposed  to  the  waves.  The  side- 
blocks  should  be  disposed  in  relation  to  the 
cap-blocks  so  that  the  waves  will  glide  over 
the  latter  rather  than  strike  with  full  force 
against  their  sides.  When  these  blocks  are 
properly  placed,  the  surface  of  the  core  is 
completely  covered,  and  when  the  inevitable 
shrinkage  due  to  consolidation  takes  place, 
these  blocks  wedge  themselves  together  in 
such  a  way  that  the  heaviest  storm  waves  can- 
not dislodge  them. 

Where  one  side  of  the  structure  has  greater 
exposure  to  wave  action  than  the  other,  the 
larger  blocks  will  be  placed  on  that  side,  and. 
as  the  greatest  force  of  the  waves  is  exerted 
on  that  portion  of  the  work  above  the  plane 
of  low  tide,  much  care  must  be  taken  in  build- 
ing this  portion.    This  is  greatly  facilitated. 


however,  by  the  fact  that  it  is  always  exposed 
to  view  at  low  water,  and  there  can  be  no 
uncertainty  as  to  the  position  of  each  and 
every  block. 

Stone. — The  character  of  the  stone  to  be 
used  in  a  work  of  this  nature  is  of  consider- 
able importance.  Hardness  and  weight  are 
prime  requisites,  especially  for  the  side  and 
crest-blocks,  and,  for  these,  granite,  gneiss, 
limestone,  sandstone,  or  other  stone  of  con- 
siderable specific  gravity,  should  be  used.  The 
value  of  a  stone  to  resist  wave  action  varies 
directly  with  its  weight  under  water  and  in- 
versely with  its  surface  exposure.  Its  value 
depends  on  its  specific  gravity,  and  to  an  ex- 
tent which  is  not  always  fully  realized.  Sup- 
pose two  stones,  A  and  B,  each  having  the 
same  weight  (say,  1  metric  ton  or  1,000  kg. 
in  air),  A  having  a  specific  gravity  of  2.1, 
and  B  a  specific  gravity  of  2.7.  Then  A  will 
have  a  weight,  under  salt  water,  of  496  kg., 
and  will  disnlace  504.  kg.  of  water,  while  B 
will  have  a  weight  of  608  kg.,  under  the  same 
conditions,  and  will  displace  392  kg.  of  wa- 
ter. Then  B  will  have  a  weight  under  water 
22%%  greater  than  a  volume  of  22%  less, 
and  a  surface  exposure  to  wave  action  15%% 
less  than  A.  Therefore,  it  will  have  38% 
more  stability  or  power  to  resist  wave  action 
than  A,  while  its  weight  in  air  is  exactly  the 
same. 

For  the  foundation  and  core  there  is  not 
the  same  economy  in  the  use  of  heavy  stone, 
but  the  large  rip-rap  (the  main  purpose  of 
which  is  to  resist  wave  action),  if  of  high 
specific  gravity,  will  enable  the  core  to  be  built 
with  a  steeper  side  slope,  and,  therefore,  will 
conduce  to  economy  in  the  quantity  of  stone 
required  for  a  given  work.  For  this  reason 
a  limestone  is  generally  preferred  to  a  sand- 
stone of  the  same  grade  as  to  hardness,  be- 
cause of  its  greater  specific  gravity.  For  a 
foundation  in  deep  water  and  for  the  interior 
of  a  core,  a  stone  of  less  hardness  is  not  al- 
together objectionable,  because  the  chips 
which  result  from  handling  help  to  reduce 
voids  and  consolidate  the  work  sooner.  In 
some  cases,  the  use  of  a  stone  of  small  spe- 
cific gravity  for  the  foundation  will  give  sat- 
isfactory results,  with  some  economy  in  ton- 
nage. 

Order  of  Construction.— When  jetties  are 
designed  to  control  the  flow  of  water  across 
a  sand-bar,  the  order  of  construction  is  of 
vital  importance.  The  order  in  which  the  ma- 
terial should  be  put  into  the  work  has  alreadv 
been  given  under  "Method  of  Construction." 
It  is  here  proposed  to  consider  whether  the 
work  should  be  built  from  the  shore  outward 
or  from  the  outer  end  shoreward. 

Suppose  that  two  parallel  jetties  are  to  be 
constructed  at  the  mouth  of  a  river,  or  at  the 
entrance  of  a  tidal  harbor,  to  extend  from  the 
shore  out  across  the  bar;  and  suppose  that 
the  foundation  of  each  has  already  been  con- 
structed. The  position  of  the  bar  is  deter- 
mined by  the  equilibrium  of  the  forces,  one 
set  of  which  tends  to  push  it  seaward,  while 
another  tends  to  push  it  back  toward  the 
gorge.  When  these  forces  are  equal,  the  dis- 
tance of  the  bar  from  the  gorge  is  constant. 

If  the  superstructure  is  commenced  at  the 
shore  ends  and  extended  toward  the  outer 
ends,  it  will  have  the  effect  of  advancing  the 
gorge  toward  the  bar,  with  the  resulting  ad- 
vance of  the  latter.  If  the  work  progresses 
rapidly  ,the  jetties  may  overtake  the  bar  ad- 
vance and  get  across  it,  but  such  a  result  will 
always  be  at  the  cost  of  a  considerable  exten- 
sion of  the  jetties  beyond  that  originally  re- 
quired. If  the  work  of  construction  pro- 
gresses slowly,  the  jetties  may  never  reach 
and  cross  the  bar,  and  the  expenditure  may 
become  so  great  that  the  project  may  be 
abandoned  without  accomplishing  the  *  pur- 
pose for  which  itwas  designed. 

If,  however,  the  construction  of  the  super- 
structure be  commenced  at  the  outer  end  of 
the  jetties  and  continued  shoreward,  there 
can  be  no  gradual  advance  of  the  gorge  to- 
ward the  bar  with  the  consequent  bar  ad- 
vance. On  the  contrary,  as  the  completed 
work  is  extended,  the  waterwav  will  suffer  a 
contraction,  the  old  gorge  will  disappear,  and 
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Types   and  Heights. 


a  new  One  will  be  established  at  the  outer  end 
of  the  jetties  at  a  point  beyond  the  crest  of 
the  bar.  With  the  increasing  contraction  of 
the  waterway,  there  will  be  an  increased  cur- 
rml,  both  between  the  jetties  and  laterally 
through  the  gaps  between  the  completed  work 
and  the  shore  on  either  side  of  the  channel  ; 
Inn,  as  tin  foundation  work  of  the  jetties 
will  prevent  enlargement  laterally,  deepening 
of  the  (bannelway  between  the  jetties  will 
be  inaugurated,  and,  as  the  greatest  tendency 
|o  1  our  will  be  at  the  outer  end  of  the  jct- 
\\<  .  deepening  will  commence  at  this  point 
and  extend  backward  with  the  advance  of 
the  (ompleled  work  shoreward.  The  material 
thus    eroded    from    the   channelway    will  he 


carried  beyond  the  outer  ends  of  the  jetties, 
where  it  will  be  either  swept  to  one  side  by 
the  littoral  current  or  deposited  in  the  deep 
water  farther  out. 

Another  advantage  in  working  from  the 
outer  end  toward  shore  is  the  facility  afforded 
in  construction.  The  work  will  thus  he  car- 
ried on  in  the  lee  of  the  finished  structure, 
and  in  this  way  the  number  of  possible  work- 
ing days  is  considerably  increased  Where  the 

work  is  being  done  with  I  floating  plant,  this 

 ;iM-     111    available    working    days  may 

amount  to  from  .'>()  to  100%,  with  a  corre- 
sponding Saving  in  operation  expense.  Kven 
where  the  work  is  being  done  by  using  a 
trestle,  the  roust  nu  t  ion  is  greatly  facilitated 


by  being  in  the  lee  of  the  finished  work,  and 
much  time  may  be  utilized  which  otherwise 
would  be  lost. 

For  a  single  curved  jetty,  a  detached  break- 
water, or  a  training  wall,  where  waves  and 
current  are  encountered,  the  same  general 
method  and  order  of  construction  should  be 
followed. 

Where  the  conditions  are  favorable  for  the 
construction  of  a  trestle  along  the  site  of  the 
work  and  the  cars  of  stone  are  run  directly 
on  it.  a  most  convenient  method  of  construc- 
tion is  furnished.  It  enables  the  work  to  be 
carried  on  during  weather  which  might  be 
so  rough  that  it  would  prevent  the  use  of  a 
floating  equipment.  It  also  enhances  to  a 
considerable  extent  the  rate  of  progress.  The 


Fig.  46 — Lines  of  Action  of  Forces. 

floating  equipment,  however,  is  very  con- 
venient for  placing  the  foundation,  and,  on  a 
large  work,  a  combination  of  the  two  sys- 
tems may  prove  advantageous.  It  is  beyond 
the  province  of  this  paper,  however,  to  enter 
into  the  subject  of  the  method  of  handling 
the  stone.  Either  method  will  give  entirely 
satisfactory  results. 
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will  notify  promptly  the  leading  manufac- 
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Lathes. 

Cutler  Mail  Chutes. — Paper,  8%xll  ins.,  12  pp. 
Cutler  Mail  Chute  Co.,  Rochester,  N.  Y. 

This  catalog  describes  several  artistic  instal- 
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chutes.  Another  catalog  4x9  Ins.,  12  pp.,  gives 
details  of  the  chutes  themselves  with  drawings 
showing  dimensions,  etc. 

Diamond  Bars. — Paper,  6x9  ins.,  4  pp.  Con- 
crete Steel  Engineering  Co.,  Park  Row  Bldg., 
New  York  City. 

This  illustrates  and  describes  a  bar  for  rein- 
forcing concrete. 

Hollow  Wall  Construction. — Paper,  5x6%  Ins., 
16  pp.  Van  Glider  Hollow  Wall  Co.,  718  Cham- 
ber of  Commerce,  Rochester,  N.  Y. 

This  catalog,  with  its  accompanying  circulars, 
gives  complete  Illustrations  and  information  re- 
garding hollow  wall  construction  for  concrete 
buildings. 

Graflex  and  Graphic  Cameras.— Paper.  6>4x9>4 
Ins.,  r>6  pp.  The  Eolmer  &  Schwlng  Division 
Eastman  Kodak  Co.,  Rochester,  N.  Y. 

This  catalog  and  an  accompanying  one,  Ti^xsty 
Ins..  Ml  lip.,  on  graphic  focal  plain  shutter  pho- 
tography, give  complete  Illustrated  descriptions 
of  camera!  especially  adapted  to  taking  In- 
stantaneous photographs. 

Contractors'  Supplies. — Paper.  6x9  Ins.,  6  pp. 
H.  Ch.innon  Co.,  Market  and  Randolph  Sts.,  Chi- 
cago, 111. 

This  circular  announces  "Channon's  Review." 
a  booklet  to  be  published  commencing  the  lMh 
of  December. 

Tlsco.  Taper,  6x9  Ins.,  20  pp.  Taylor  Iron 
Si   Steel  Co  .  Illghbrldge,  N.  .1 

This  Is  Bulletin  100  B,  which  gives  descrip- 
tions unit  tables  of  pitch  for  Tlsco  Manganese 
Steel  Spur  dears.  f 

Rulletln  LU,  6x9  Ins..  20  pp.  Illustrates  and 
describes  chains,  sprockets  .011!  spiral  conveyors 
of  Tlsco  Manganese  Steel  and  gives  tables  of 
pitch  and  prices 
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The  Sales  Method  of  Appraising  Land 
Not  Upheld  by  the  Courts. 

The  sales  method  of  land  appraisal  has  been 
used  by  the  Wisconsin  Railroad  Commission 
and  more  recently  by  the  Minnesota  Railroad 
and  Warehouse  Commission,  but,  so  far  as  we 
know,  it  has  never  been  attacked  in  the  courts 
until  the  '"Minnesota  rate  case"  (Shepard  vs. 
Northern  Pacific  Ry.,  et  al.)  came  up.  On 
April  8,  1911,  Judge  Sanborn,  senior  U.  S. 
circuit  judge  of  the  eighth  judicial  circuit,  en- 
tered a  decree  affirming  a  report  of  ex-Judge 
Charles  E.  Otis,  special  master  in  chancery. 
At  a  later  date  we  shall  publish  several  other 
excerpts  from  this  important  decision.  One  of 
the  most  important  parts  of  the  decision,  so 
far  as  appraising  engineers  are  concerned,  re- 
lates  to  the  sales  method  of  land  valuing. 

This  sales  method  was  fully  described  in 
Engineering  and  Contracting  June  28,  1911. 
In  brief  it  consists  of  examining  the  public 
records  showing  considerations  named  in  deeds 
for  real  estate,  averaging  the  rates  per  acre  or 
per  square  foot,  as  deduced  from  the  consid- 
eration named  in  the  deeds,  and  thus  deducing 
the  market  value  of  land  in  any  given  locality 
at  any  given  time. 

In  his  report  to  the  Railroad  Commission  of 
Washington  on  the  appraisal  of  the  railways 
of  that  state,  Mr.  H.  P.  Gillette  said :  "Unfor- 
tunately the  records  of  the  real  estate  transfers 
are  not  the  best  evidence  of  the  value  of  the 
property  transferred.  Indeed,  the  records  are 
often  so  made  as  to  conceal  the  real  value  of 
the  property." 

For  this  reason  the  Washington  commission 
did  not  use  the  sales  method  of  land  ap- 
praisal. 

The  sales  method  was  adopted  by  Mr. 
Dwight  C.  Morgan,  engineer  of  the  Railroad 
and  Warehouse  Commission  of  Minnesota.  A 
very  full  abstract  of  his  appraisal  report  was 
given  in  this  journal  March  3,  1909,  and  at 
that  time  we  said  : 

No  such  records  (of  sales  prices  recorded  in 
deeds)  can  be  introduced  in  court,  for  the  rea- 
son that  records  of  property  transfers  are  often 
falsified  as  to  values  by  the  parties  engaged  in 
the  transfer. 

At  the  time  of  that  writing  we  were  confi- 
dent that  evidence  based  on  the  sales  method 
would  be  excluded  from  consideration  by  the 
courts,  and  this  proves  to  be  the  case  in  the 
first  court  decision  on  the  subject.  We  quote 
from  Judge  Sanborn's  decision  in  the  Minne- 
sota rate  case : 

The  evidence  for  the  defendants  regarding 
this  item  (land)  consists  of  estimates  made  and 
verified  by  Mr.  Morgan  and  corroborating  pur- 
chases and  sales.    .    .    .    Returning  now  to  the 


finding  of  the  value  of  the  first  item  (land)  of 
the  schedule,  it  is  sustained  [for  the  railways] 
by  the  testimony  of  nine  real  estate  dealers 
familiar  with  the  values  of  the  properties  in 
their  respective  cities,  by  the  testimony  of  the 
officers  of  the  companies  who  were  well  ac- 
quainted with  the  properties  and  their  values, 
who  had  purchased  rights  of  way  that  cost 
many  millions  of  dollars,  and  by  the  corrobora- 
tive evidence  of  purchases  and  sales  at  prices 
approximating  the  values  found.  It  is  met  by 
the  theoretic  value  of  Mr  Morgan,  based  on  his 
assessment  sales  method  of  proof,  and  by  evi- 
dence of  purchases  and  sales  corroborating  it. 
But  the  foundation  of  this  value  is  what  copy- 
ing clerks  wrote  that  grantors  in  deeds  wrote 
were  the  consideration  of  their  conveyances  of 
certain  properties,  and  all  of  these  parties  were 
strangers  to  the  parties  to  this  suit.  ...  A 
careful  consideration  and  analysis  of  Mr.  Mor- 
gan s  testimony  and  of  the  other  evidence  in- 
troduced to  support  it  has  convinced  us  that 
they  are  too  indirect,  uncertain  and  inconse- 
quential to  overcome  the  direct  and  convincing 
proof  of  the  value  of  these  properties  which  the 
complainants  have  made,  and  the  exceptions  to 
the  master's  findings  of  these  values  must  be 
overruled. 

This  decision  clearly  sounds  the  death  knell 
of  the  sales  method  of  land  appraisal  wherever 
it  is  to  be  used  as  evidence  in  court.  The  sales 
method  may  still  possess  value  in  guiding  the 
judgment  of  the  appraisal  engineer  as  to  the 
general  accuracy  of  the  land  appraisals  made 
by  real  estate  experts,  and  it  may  therefore  be 
justifiable  to  expend  a  moderate  amount  of 
money  to  abstract  and  analyze  the  considera- 
tions named  in  deeds. 


The  Importance  of  Preventing  Ground 
Water  Infiltration  Into  Some  San- 
itary Sewers. 

In  the  old  days  when  practically  all  water- 
carried  sewage  was  disposed  of  by  dilution 
the  infiltration  of  ground  water  into  gravity 
now,  sanitary  sewers  was  not,  as  a  rule,  a  mat- 
ter to  cause  concern.  As  long  as  the  amount 
o.f  water  so  entering  the  sewer  was  not  so 
large  as  to  interfere  with  the  proper  removal 
of  house  sewage,  it  was  regarded  with  indif- 
ference. At  one  time  many  pipe  sewers  were 
built  with  only  the  lower  half  of  the  joints 
cemented,  where  wet  ground  was  encountered, 
to  facilitate  the  entrance  of  ground  water. 
This  practice  was  soon  largely  discontinued 
owing  to  the  clogging  caused  by  sand  and 
loam  entering  and  settling  in  the  sewer.  Tree 
roots  also  entered  and  clogged  the  sewer 
through  these  openings. 
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Later,  natural  cement  full  joints  were  used, 
and  next  full  joints  of  Portland  cement  mor- 
tar were  used  in  an  effort  to  prevent  the  egress 
of  sewage  and  the  ingress  of  ground  water. 
Finally  an  extra  heavy  collar  of  Portland  mor- 
tar was  used  around  the  bell  of  the  pipe.  Many 
engineers,  recognizing  the  difficulty  of  obtain- 
ing good  work  on  joints  by  the  ordinary  pipe 
layer,  especially  at  the  invert,  required  the  pipe 
layer  to  place  seme  mortar  on  the  trench  bot- 
tom at  the  joint. 

Despite  these  precautions,  ground  water  usu- 
ally entered  in  large  quantities  wherever  it  was 
encountered.  It  was  expected  to  form  a  part 
of  the  flow  and  its  volume  was  estimated  and 
influenced  the  diameter  and  grade  of  the  sewer 
selected. 

In  the  last  few  years,  owing  to  the  increase 
in  the  number  of  sewage  pumping  stations  and 
purification  plants,  engineers  have  found  it 
expedient  to  prevent,  as  far  as  practicable,  the 
infiltration  of  ground  water  into  sanitary  sew- 
ers from  which  the  effluent  requires  either 
pumping  or  treating,  or  both.  In  such  cases, 
where  sanitation  is  not  especially  served  by 
admitting  ground  water,  a  determined  effort  is 
now  usually  made  to  keep  the  ground  water 
out. 

In  this  issue  we  publish  an  article  giving 
data  on  the  amount  of  ground  water  infiltra- 
tion into  sewers,  and  methods  which  have 
been  employed  to  prevent  the  entrance  of  such 
water.  It  will  be  noted  that  in  some  cases 
the  leakage  is  so  great  that  the  annual  cost  of 
pumping  is  nearly  doubled,  due  to  this  cause. 
The  data  given  are  by  no  means  complete, 
but  are  believed  to  be  the  best  yet  published. 

The  slack  attention  which  this  matter  has 
received  in  past  years  is  made  evident  by  the 
form  and  scope  of  the  available  data.  It  will 
be  noted  that  the  unit  quantity  of  ground  wa- 
ter infiltration  is  variously  stated  as  so  many 
gallons  per  capita  per  clay,  per  mile  of  sewer 
per  day,  per  square  mile  drained  per  day,  per 
square  foot  of  interior  surface  per  day,  etc. 
Data  on  the  effect  of  different  soils,  on  the 
age  of  the  sewer,  on  the  amount  of  water 
present  in  the  soil,  on  the  condition  of  the 
sewer  joints,  etc.,  are  very  meagre. 

However,  the  important  thing  now  is  not  so 
much  a  more  accurate  knowledge  of  the 
amount  of  water  entering  sewers  constructed 
according  to  the  standards  of  five  or  ten  ye-rs 
ago,  under  varying  conditions  of  soil,  s^turt- 
tion,  etc.,  as  it  is  a  comparative  studv  of  the 
methods  so  far  tried  to  prevent  infiltration 
and  the  comparative  efficiencies  and  cost  of 
the  several  methods.  We  would  be  glad  to 
correspond  with  readers  who  have  data  on 
methods  and  costs  of  waterproofing  sewers. 
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parts  of  vertical  walls  are  to  be  made  smooth 
by  bullpointing  or  other  approved  methods. 
Clay  pockets  in  unsound  rock  which  may  be 
encountered  in  the  channeled  face  are  to  be 
excavated  if  required  and  filled  or  walled  up 
with  concrete.  A  considerable  number  of 
these  pockets  were  encountered  during  the 
construction  of  the  Main  Drainage  Canal. 
They  were  sometimes  globular  in  shape  and 
showed  marks  of  attrition,  indicating  them  to 
be  potholes  worn  by  the  action  of  water  and 
boulders,  and  sometimes  they  appeared  to  be 
crevices  or  cracks  in  bedrock.    In  a  number 


Fig.  1 — Earth  Section  of  Calumet  Sag  Channel 


The  Calumet  Sag  Channel  of  the  Sani- 
tary District  of  Chicago. 

During  the  coming  year  of  1912  the  con- 
struction contracts  for  a  canal  estimated  to 
cost  $5,670,00#  will  be  let  by  the  Board  of 
Trustees  of  the  Sanitary  District  of  Chicago. 
The  canal,  which  is  known  as  the  Calumet 
Sag  Channel,  is  16  miles  long  with  a  width  of 
60  ft.,  in  rock  section  and  in  earth  36  ft.  wide 
on  the  bottom  and  116  ft.  at  the  water  sur- 
face. The  depth  of  water  in  the  canal  will 
be  20  ft.    The  average  cut  will  be  30  ft.  in 


water  per  second  from  the  Little  Calumet 
River  near  Blue  Island  to  the  main  canal  at 
Sag  Bridge.  The  flow  in  the  channel  will  be 
controlled  by  a  regulating  works  at  Blue  Isl- 
and or  at  the  junction  of  the  channel  and  Cal- 
umet River.  A  sewage  pumping  station  will 
operate  at  130th  street  and  Indiana  avenue. 
In  general,  all  the  sewerage  territory  east  of 
this  station  will  require  pumping  on  account 
of  the  low  level  of  the  land,  but  the  territory 
west  will  drain  by  gravity  to  the  canal. 

In  the  specifications  for  the  work  two  classi- 
fications  for   material   excavated   have  been 


depth.  The  estimated  amount  of  work  to  be 
done  is  as  follows. 

Earth  excavation,  cu.  yds  7,500,000 

Rock  excavation,  cu.  vds  2,250,000 

Channeling,  sq.   ft  1,500,000 

Concrete  walls,  cu.  yds   65,000 

Rip  rap,  slope,  sq.  yds   300,000 

Dry  rubble  wall,  cu.  yds   20,000 

Drainage  ditches,  cu.  yds   400,000 

7  railroad  bridges  and  20  highway  bridges$780,OOo 

The  work  as  briefly  covered  by  the  above 
figures  is  a  part  of  the  general  scheme  for  in- 
tercepting the  sewage  in  the  Sanitary  District 
of  Chicago  and  diverting  the  sewage  from 
Lake  Michigan,  Chicago's  source  of  water 
supply. 

The  Sanitary  District  of  Chicago  includes 
all  of  that  part  of  Cook  County,  111.,  border- 
ing upon  Lake  Michigan  from  the  north  coun- 
ty line  to  the  south,  including  the  towns  of 
Harvey  and  East  Hammond.  The  western 
limits  include  Blue  Island,  Riverside  and  the 
territory  within  the  valley  of  the  upper  North 
Branch  of  the  Chicago  River. 

With  the  completion  of  the  main  drainage 
canal  in  1900,  the  flow  of  the  Chicago  River 
into  Lake  Michigan  was  reversed  and  the 
sewage  emptied  into  the  channel  was  diluted 
with  lake  water  and  carried  west  through  the 
South  Branch  of  the  river  to  Lockport  and 
thence  by  the  Desplaines  River  to  the  Missis- 
sippi. The  North  Shore  Channel  was  com- 
pleted in  1910,  which  connected  the  north 
branch  of  the  river  with  Lake  Michigan  at 
Wilmette  and  which  provides  for  all  the  sew- 
age along  the  north  shore  and  discharges  it 
into  the  main  canal.  The  Main  and  North 
Shore  canals  provide  for  the  sewage  of  all 
the  territory  included  within  the  Sanitary  Dis- 
trict except  that  region  south  of  87th  street 
known  as  the  Calumet  territory.  This  terri- 
tory has  an  area  of  95  sq.  miles  and  includes 
South  Chicago,  Rivcrdale,  Harvey,  Blue  Isl- 
and, Morgan  Park  and  other  towns  with  a 
population  aggregating  150,000.  All  of  the 
<  :::<:'<  from  this  territory  and  from  the  towns 
of  Hammond,  Whiting,  East  Chicago  and 
fiary.  m  Indiana,  is  discharged  into  the  Cain 
met  River  and  the  conditions  developed  have 
been  growing  intolerable.  The  Calumet  Sag 
Channel  will  carry  all  this  sewage  diluted  with 
water  from  Lake  Michigan  into  the  main 
drainage  canal  about  10  miles  above  Lock 
port,  the  outlet  of  the  main  canal.  A  system 
of  intercepting  sewers  is  being  planned  for 
the  district  to  intercept  and  carry  all  sewage 
from  existing  systems  to  the  Sag  Channel  at  a 
point  near  Stoney  Creek.  A  map  of  the  Sag 
Channel  is  shown  by  Fiji  1  and  typical  sec- 
tions of  the  canal,  slopes  and  retaining  walls 
are  shown  in  Figs.  2  to  fi. 

Thr  channel  is  to  carry  2,000  en.  ft.  of 


adopted,  viz.,  glacial  drift  and  solid  rock. 
Glacial  drift  comprises  top  soil,  muck,  gravel, 
hard  pan  and  boulders  and  all  material  that 
overlies  the  solid  limestone  rock  in  its  orig- 
inal bed.  Solid  rock  comprises  only  the  strati- 
fied limestone  in  its  original  bed.  The  side 
slopes  of  the  channel  are  1  on  2  in  earth  and 
in  rock  the  sides  will  be  vertical.  Wherever 


of  places  where  channeling  was  done  on  the 
main  canal  the  rock  was  apparently  sound  on 
the  surface  and  a  few  feet  down  a  clay  pocket 
would  develop.  In  other  places  the  whole 
rock  wall  would  prove  to  be  shaken  up  and 
full  of  seams,  often  running  parallel  with  the 
channel  cut,  so  that  when  the  bit  reached  a 
depth  of  6  to  8  ft.  the  whole  side  of  the  cut 


5outh  Spoil  ^ 
Area  f 


Dry  Hubble 
,  Wall 


Concrete 
Wall 


North  Spoil 
Area 


EngtContg 


Fig.  2 — Rock  Section  of  Calumet  Sag  Channel. 


it  becomes  necessary  to  excavate  clay  pockets 
in  the  solid  rock,  this  material  is  to  be  paid 
for  at  the  rock  price. 

The  black  soil  on  the  surface  is  to  be  sepa- 
rately excavated  for  a  depth  not  exceeding  3 
ft.  and  is  to  be  deposited  on  the  spoil  area 
on  the  south  turn  of  the  canal. 
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Fig.    3 — Sections    Showing    Slope  Paving 
Calumet  Sag  Channel. 


I  he  slopes  of  the  bank  in  earth  sections 
will  be  I  on  2  and  in  rock  the  vertical  rock 
sides  will  be  i nt  smooth  with  channeling  ma- 
chines. ( hatincling  is  required  to  lie  continued 
to  the  grade  of  the  (anal  in  all  fm.il  cuts  of 
the    channeling    machines,    and  unchanneled 


would  cave  in.  Frequently  cuts  had  to  be 
abandoned  for  this  reason,  and  it  was  not  at 
all  uncommon  to  find  a  channeler  blocked  up 
on  timbers  over  a  cut  2  or  3  ft.  wide  working 
where  the  broken  rock  had  fallen  in  and  been 
removed  by  hand.  Other  troubles  were  en- 
countered on  the  second  and  third  cuts  in  this 
work,  due  to  the  shaking  up  of  the  rock  from 
blasting. 
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Fig.  4 — Section  of  Concrete  Wall,  Calumet 
Sag  Channel. 

One  of  the  greatest  troubles  in  excavation 
of  this  kind  is  due  to  water  and  to  obviate 
this  the  Sanitary  District  is  taking  extra 
me.isiiies  to  provide  for  the  general  drainage 
of  the  territorj  through  which  the  channel  is 
to  be  built      \  creek,  shown  in  Fig.  1,  which 
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joins  Stoney  Creek  at  a  point  just  west  of 
where  the  Stoney  Creek  crosses  the  right  of 
way  of  the  canal,  is  to  be  used  to  drain  a 
large  area  of  swampy  land  south  of  the  canal 
and  will  be  carried  across  the  right  of  way 
and  turned  east  until  it  joins  Stoney  Creek. 
The  creek  will  be  enlarged  and  the  water  will 
be  given  an  outlet  eastward.  Stoney  Creek 
again  crosses  the  canal  right  of  way  in  Blue 
Island  and  a  section  of  the  prism  will  have  to 
be  left  here  to  carry  the  creek.  From  this 
point  east  to  the  junction  with  the  Little  Calu- 
met River  the  canal  prism  follows  the  bed  of 
Stoney  Creek  so  a  channel  to  carry  the  creek 
will  be  made  parallel  to  the  prism  through 
Blue  Island,  and  after  leaving  the  limits  of 
Blue  Island  will  be  turned  south  to  the  Little 
Calumet.  The  westerly  6  miles  or  so  of  the 
canal  is  paralleled  by  Stoney  Creek  and  this 
will  be  enlarged  and  made  sufficient  for 
drainage  purposes.  Contractors  will  be  re- 
quired to  keep  the  canal  pumped  drv  till  Aug. 
1,  1915. 

From  the  sections  of  the  canal  shown  here- 
with it  will  be  seen  that  the  canal  is  almost 
too  wide  for  dragline  operations,  although  it  is 
said  that  one  firm  is  having  plans  drawn  for  a 
dragline  machine  with  a  boom  125  ft.  long 
for  operation  in  this  canal.  Steam  shovels 
will  no  doubt  figure  largely  in  the  excavation 
and  will  be  supplemented  by  tipples  and  in- 
clines to  the  spoil  banks  on  each  side.  The 
canal  is  of  convenient  width  for  the  operation 
of  tower  scrapers  of  the  several  types  de- 
scribed previously  in  these  pages. 

A  portion  of  the  work  will  be  purely  a 
dredging  proposition.  It  consists  of  deepen- 
ing and  enlarging  the  Little  Calumet  River 
from  its  junction  with  the  new  canal  prism  to 
a  point  on  the  Grand  Calumet,  where  the  chan- 
nel has  been  enlarged  by  the  U.  S.  Govern- 
ment. This  work  will  be  about  8  miles  in 
length. 

The  following  table  gives  the  figures  show- 
ing the  results  of  the  borings  made  by  the 
engineering  department  of  the  Sanitary  Dis- 
trict. The  station  numbers  are  given  in  the 
first  column.  They  begin  at  the  west  end  of 
the  canal  and  progress  eastward.  The  figures 
in  the  second  column  show  the  elevation  of 
solid  rock,  measured  from  Chicago  city  datum 
The  third  column  shows  the  elevation  of  the 
ground  at  each  boring.  These  figures  are  taken 
from  the  tracing  in  the  engineers'  offices,  which 
is  open  for  inspection  by  parties  interested: 


Sta.  EI.  Rock.       EI.  Ground. 

0  =  Main  drainage  canal. 

15   —  7  9.0 

21   —20  8.5 

24   —  9  7 

35   —  1  5.5 

41   2  8 

55   0.0  8 

70   2.5  7.5 

83   1.0  7.5 

97   4.5  9.0 

107   0.0  9.0 

123   —50  9.5 

138   —  2.5  9.5 

150   —  4.5  10.0 

163   —  4.5  10.5 

176   —  4.0  12.5 

191   —19.0  15.0 

200     15.5 

201  -     14.5 

204   —  6.0  14.0 

207   —  5.0  14.0 

215     15.0 

221     15.0 

225   —  1.0  15 

227   —  2.0  15 

241   —10.0  13 

253   —16  13 

267   —15  12 

282   —15  11 

297   —21  10 

312   —  8  11 

323   —  7  11 

338   —  6  11 

353   —  4  11 

357   —19  11 

367     12 

370     12 

385   —19  12 

401  =  Wabash  R.  R   —20  12 

420   ....  13 

439     13 

458   ....  12 

474   —20  12 

488   ....  13 

502     13 

519   —22  13 

536   —10  14 

551   ....  14 

566     15 

577   —  5  16 

591   —12  18 

603   —  5  16 
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616   +  2 

646   —  6 

659   —  3 

673.....   +  1 

684. . .   —  4 

700   —10 

713   —  1 

722   —  1 

732   —  5 

745   —  8 

754   —17 

761   —19 

778   —15 

791   —21 


18 
15 
15 
17 
17 
17 
16 
16 
15 
15 
6 
1 
3 
4 
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Fig.    1 — Apparatus    for    Testing  Bearing 
Power  of  Soil. 

802   —18  2 

819   —17  —  1 

830   —16  +  3 

840   —20  0.0 

847  =  Calumet  River. 

Method  and  Cost  of  Testing  Bearing 
Power  of   Soil   for  a  Building 
Foundation  in  Omaha,  Neb. 

Contributed  by  W.  L.  Fulton,  Chief  Draftsman, 
Omaha  &  Council  Bluffs  Street  Ry.  Co. 

The  tests  described  in  this  article  were  made 
in  order  to  obtain  data  for  use  in  designing 
the  foundations  for  a  street  railway  shop 
building.  The  details  of  the  apparatus  used 
are  shown  by  Figure  1.  This  apparatus  con- 
sisted of  a  large  upright  timber  with  a  base 
1  ft.  square  made  of  8X12  in.  timber.  On  the 
top  of  the  upright  a  platform  30  ins.  square 


was  built  and  braced.  When  completed,  this 
upright,  with  the  platform,  was  set  in  a  hole 
dug  to  the  approximate  level  of  footings  and 
was  held  upright  by  four  vertical  plumbing 
posts  driven  into  the  ground  and  braced.  One 
of  these  posts  was  placed  on  each  side  of  the 
platform,  providing  sliding  joints  and  allow- 
ing the  apparatus,  with  its  load,  to  sink  freely. 

The  load  consisted  of  cast-iron  car  brake 
shoes  taken  from  the  shop  material  yard  near- 
by. The  average  weight  of  these  shoes  was 
25  lbs.  each.  This  made  a  very  compact  load, 
the  weight  of  which  was  very  easily  de- 
termined. 

Two  tests  were  made  (see  Fig.  2),  since  the 
cnaracter  of  the  soil  at  the  depth  of  the  pro- 
posed footings  was  found  to  vary  at  differ- 
ent points  on  the  building  site.  Test  No.  1 
was  made  on  a  stiff,  dense  loam  which  con- 
tained a  trace  of  clay.  Test  No.  2  was  made 
on  damp,  pure  clay.  The  loads  were  applied 
in  increments  as  shown  by  the  diagram,  Fig. 
2.  No  fixed  interval  of  time  between  loadings 
was  observed,  each  additional  load  being  put 
on  when  the  settling  under  the  previous  load 
had  practically  ceased. 

The  table  given  below  shows  the  length  of 
time  between  loadings,  and  the  time  during 
which  the  penetration  shown  by  Fig.  2  oc- 
curred : 

Time  be-  Time 
tween  appli-       of  pene- 
cations  of    tration  under 
given  loads.      given  load. 
Load.  Hours.  Hours. 

Test  No.  1— 

1,000  lbs   1% 

2,000  lbs   ZVz  12 

4,000  lbs   24  20 

6,000  lbs   24  170 

Test  No.  2— 

1,000  lbs   2 

2,000  lbs    2%  2 

4,000  lbs   24  6 

6,000  lbs   7%  115 

Note.— The  load  of  6,000  lbs.,  Test  No.  1, 
caused  a  penetration  of  0.105  ft.  in  the  first  20 
hours  after  loading  and  0.005  ft.  in  the  remain- 
ing 150.    Under  the  same  load,  Test  No.  2,  the 


penetration  during  the  first  20  hours  was  0.138 
ft.  and  0.023  ft.  during  the  remaining  95  hours. 
As  a  result  of  these  tests  it  was  thought 
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Fig.  2 — Diagram  of  Loads  and  Penetration. 

safe  to  use  a  unit  pressure  of  2,000  lbs.  per 
square  foot  in  designing  the  foundations 
throughout  the  building,  as  the  difference  in 
penetration  shown  by  the  two  tests  for  this 
loading  was  small.  The  cost  of  making  these 
tests  was  as  follows : 

Carpenter  at  35c  per  hour  $  2.10 

Carpenter  at  32c  per  hour   2.85 

Labor  at  20c  per  hour   5.20 

Total   $10.15 

No  cost  for  material  is  included  because  all 
material  used  for  these  tests  was  used  again 
for  other  purposes. 
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Notes  on  Survey  Work  for  New  York 
State  Highways.* 

The  first  step  and  one  of  the  most  impor- 
tant ones  in  highway  improvement  is  the  mak- 
ing of  the  preliminary  survey.  This  survey 
is  usually  in  charge  of  an  engineer  who  is 
experienced  not  only  in  the  making  of  sur- 
veys, but  also  in  the  preparation  of  plans  and 
estimates  and  who  is  familiar  with  all  fea- 
tures of  highway  improvement,  for  the  ulti- 
mate success  of  the  improvement  will  depend 
in  no  small  degree  on  his  accuracy  and  effi- 
ciency in  interpreting  local  conditions  and  on 
the  recommendations  he  makes  in  his  notes 
regarding  drainage,  location  and  size  of  cul- 
verts, thickness  of  macadam,  etc. 

Particular  attention  is  given  to  the  location 
of  stone  fences  not  only  along  the  highway, 
but  in  the  adjacent  fields  and  the  kind  and 
quality  of  the  stone  is  noted  as  well  as  the 
approximate  per  cent  suitable  for  highway 
construction. 

A  note  is  made  of  the  nature  of  the  soil 
in  the  highway  and  adjacent  fields  at  least 
once  for  each  600  ft.  of  line  and  any  point 
where  there  is  a  decided  change  is  accurately 
located. 

Inquiries  are  made  of  local  highway  officials 
and  residents  regarding  places  that  break  up 
badly  in  the  spring  and  a  sub-base  course  of 
stone  m  gravel  is  recommended  for  such 
places,  the  engineer  endeavoring  to  find  where 
such  stone  or  gravel  can  be  obtained. 

All  sand  or  gravel  beds  in  the  vicinity  of 
the  road  an  visited,  samples  obtained  and  the 
amount  of  material  available  estimated.  Sam- 
ples of  stone  fur  testing  are  also  obtained 
from  all  quarries  and  rock  ledges. 

When  a  great  improvement  in  line  or  grade 

•••••Km  n i >  1 r  1 1 <  1  < ■  liv  I.  I»  Hrownell  In  Th'- 
I'iimIiii-   KriKllifc-rltlK  Itevlcw, 


may  be  made,  or  where  a  maximum  grade  of 
6  per  cent  cannot  be  obtained,  with  a  reason- 
able amount  of  excavation  and  embankment 
on  the  old  road,  a  new  location  of  a  portion 
of  the  road  is  often  advisable  and  the  engi- 
neer makes  a  survey  for  the  same  along  the 
most  desirable  route. 

Wherever  convenient  to  do  so,  the  levels  of 
the  survey  are  referred  to  the  same  datum 
as  other  improved  roads  in  the  vicinity,  but 
where  the  distance  is  too  great  an  assumed 
R.  M.,  whose  elevation  is  taken  from  the  U. 
S.  G.  S.  sheets  is  used  as  a  parting  point. 
Cross-sections  are  taken  at  every  100  ft.  sta- 
tion, at  every  change  of  grade,  where  there 
are  changes  in  the  ditches,  or  in  the  formation 
of  the  banks  at  the  sides  of  the  road,  at  all 
culverts,  and  at  all  highway  intersections.  The 
sections  at  culverts  show  a  profile  of  the 
stream  at  least  100  ft.  in  each  direction  and 
further  where  necessary  to  show  considerable 
fall  as  new  culverts  are  usually  placed  lower 
than  old  ones. 

A  plan  of  the  survey  is  plotted  on  detail 
paper  to  a  scale  of  50  ft.  to  an  inch.  The 
profile  is  plotted  to  a  horizontal  scale  of  50 
ft.  to  an  inch  and  a  vertical  scale  of  10  ft.  to 
an  inch,    The  cross-sections  are  plotted  to  a 

horizontal  and  vertical  scale  of  .r>  ft.  to  an 
inch.  Transparent  cross-section  paper  is  used 
and  blue  prints  made  direct  without  t racing. 

After  the  survey  is  plotted,  a  proposed  new 
center  line  of  macadam  is  drawn  on  the  plan 
As  good  alignment  as  possible  is  desired,  but 
long  tangents  are  not  necessary,  and  easy 
cm  ve  ■  are  m  >l  ci  msidci  ed  .\  g  i  eat  •  1 1  back 

Sharp  curves  are  to  be  avoided  at  the  fool  of 

grades,  and  to  do  Ibis,  additional  right  of  way 
may  sometimes  have  to  be  acquired 

There  are  many  factors  which  help  to  gov 
ern  the  laving  of   a   new   made,  one  of  the 
principal  ones  being  the  amount  and  kind  of 


travel  expected,  and  the  direction  of  heavy 
traffic.  Where  found  that  the  heavy  traffic 
is  nearly  all  in  one  direction,  the  maximum 
grade  may  not  be  the  same  in  both  directions. 
An  idea  of  the  amount  of  traffic  may  be  ob- 
tained by  a  study  of  a  map  of  the  surrounding 
country,  and  the  U.  S.  G.  S.  sheets  have  been 
found  very  convenient  for  this  purpose.  The 
drainage  and  character  of  the  soil  are  also 
important  factors  and  often  times  the  road 
needs  to  be  raised  considerable  to  secure 
proper  drainage  of  the  sub-grade.  Places 
where  it  would  seem  from  the  profile  that  a 
cut  might  be  made,  at  the  top  of  a  hill,  for 
instance,  it  is  often  found  to  be  inadvisable  to 
disturb  the  surface  because  of  the  quicksand 
or  treacherous  clay  underneath.  Frequently 
buildings  arc  located  on  top  or  at  the  foot 
of  knolls  and  so  close  to  the  highway  that  it 
is  impossible  to  make  a  deep  cut  or  a  heavy 
lill  without  doing  serious  damage.  Rows  of 
shade  trees  which  it  is  desirable  to  preserve 
are  often  obstacles  to  heavy  grading.  Unless 
there  is  good  reason  for  doing  otherwise,  it 
is  considered  good  practice  to  place  the  new 
surface  without  breaking  up  the  present  trav- 
eled roadway  and  with  as  little  lill  between  the 
old  and  new  as  possible,  because  of  the  fact 
that  the  old  surface  has  become  consolidated 
by  years  of  travel  and  forms  in  most  cases 
an  excellent  foundation.  Where,  however,  the 
soil  is  heavy  clay  or  material  easily  affected 
by  water  or  frost,  the  made  is  raised  enough 
to  allow  placing  of  sub-base  under  the  ma- 
cadam. 

Taking  these  factors  into  consideration,  a 
new  grade  line  is  put  on  the  profile  in  pencil, 
and  the  sections  of  the  improved  road  drawn 
on  the  sections  of  the  present  road  by  use  of 
celluloid  templates,  cut  to  the  proper  form  and 
scale      The  section  used  is  determined  by  the 
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same  factors  which  determine  the  laying  of 
the  new  center  line  and  grade  line. 

Fourteen  foot  macadam  with  5  in.  crown, 
26  ft.  between  ditches  and  ditches  16  ins.  deep 
gives  a  section  frequently  used ;  16  ft.  mac- 
adam with  32  ft.  between  ditches  is  used  on 
trunk  lines  subject  to  heavy  travel  and  also 
through  villages.  Twelve  foot  macadam  is 
used  on  less  important  roads  subjects  to  local 
travel  only.  The  width  between  ditches  is 
reduced  where  the  grading  is  heavy  or  in  rock 
cut.  Ditches  are  usually  1  ft.  wide  and  slopes 
outside  are  1%  to  1.  On  5  per  cent  grade  or 
over  ditches  are  paved  with  stone  to  a  width 
of  3  ft. 

After  plotting  the  sections,  cut  and  fill  are 
computed  by  use  of  a  planimeter  and  excava- 
tion and  embankment  figured  by  average  end 
areas.  While  there  is  no  limit  to  the  amount 
of  excavation  and  embankment,  it  is  desired 
to  keep  as  low  as  3,000  cu.  yds.  per  mile  where 
consistent  with  good  results.  Excavation 
should  exceed  embankment  by  from  25  per 
cent  to  40  per  cent,  according  to  the  material. 

After  the  grade  alignment  and  sections  have 
been  plotted  on  the  plans,  they  are  reviewed 
to  see  if  there  are  places  where  the  grading 
can  be  reduced  by  changes.  This  is  done  by 
a  different  engineer  from  the  one  in  charge 
of  the  work.  He  takes  the  plans  and  survey 
notes  and  makes  an  inspection  of  the  road  on 
the  ground,  checking  the  recommendations 
made  in  the  survey  regarding  sub-base,  guard 
rails,  culverts,  paved  ditches,  etc.,  and  also 
adds  any  other  information  he  may  obtain. 

Volatilization  of  Various  Fractions  of 
Creosote  After  Their  Injection 
Into  Wood. 

The  volatilization  of  creosote  from  timber 
after  injection  is  of  much  importance  to  users 
of  creosoted  material.  Some  interesting  data 
on  this  subject  have  been  obtained  by  the 
U.  S.  Forest  Products  Laboratory  as  the  re- 
sult of  an  experiment  conducted  to  determine 
the  relative  values  of  various  fractions  of  coal 
the  creosote  in  protecting  piling  from  the  at- 
tacks of  marine  wood  borers.  A  description 
of  this  experiment  and  the  results  obtained 
have  been  given  by  Mr.  C.  H.  Teesdale,  engi- 
neer in  wood  preservation,  in  a  circular  issued 
by  the  U.  S.  Forest  Service.  From  this  circu- 
lar we  have  taken  the  matter  that  follows: 
In  making  the  test  48  specimens  of  sap  lob- 
lolly pine  were  treated  with  various  fractions 
of  creosote.  These  specimens  were  allowed  to 
stand  in  the  laboratory,  open  piled,  for  two 
months  or  longer  after  the  completion  of  the 
treatments,  in  a  temperature  of  from  60°  to 
80°  F.  They  were  weighed  immediately  be- 
fore and  after  treatment  and  at  least  once 
each  week  during  the  time  they  were  piled  in 
the  laboratory. 

The  fractions  of  creosote  were  obtained  by 
redistilling  a  good  commercial  grade  of  coal 
tar  creosote  as  shown  in  Table  I. 

TABLE  I.— DISTILLATION  LIMITS  AND 
YIELD  IN  REDISTILLATION  OP 
CREOSOTE.* 

Yield  in  per 

_       .  cent  of  total 

b  raction  Distillation  amount 

numbers.  limits  oc.  distilled. 

I    0—205  9 

n    205—250  40 

HI    250—295  19 

IV    295—320  4 

V  Residue  above  320  28 

•Reported  by  the  Semet-Solvav  Co.,  from 
whom  the  redistilled  creosote  was  purchased. 

The  specimens  were  prepared  by  cutting 
young  trees  between  5  and  6  in.  in  diameter, 
consisting  chiefly  of  sapwood,  into  sections 
each  24  ins.  long.  These  were  peeled  and 
seasoned  until  they  contained  between  15  and 
20  per  cent  of  moisture.  They  were  then  di- 
vided into  six  groups,  each  group  consisting  of 
eight  pieces.  Groups  I  to  V,  inclusive,  were 
treated,  respectively,  with  the  fractions  desig- 
nated by  the  same  numerals.  The  sixth  group 
was  treated  with  creosote  similar  in  compo- 
sition, as  shown  by  fractional  distillation,  to 
the  creosote  from  which  the  fractions  were 
distilled. 

The  loss  in  weight  for  each  piece,  obtained 


by  the  weekly  weighings,  was  calculated  in 
per  cent  of  the  total  amount  of  antiseptic  in- 
jected. The  losses  for  the  eight  pieces  in 
each  group  were  averaged  at  each  weighing 
and  plotted  in  a  time  and  loss  curve  as  shown 
in  Fig.  1. 

A  composite  curve,  representing  an  average 
of  all  the  fractions,  was  also  made.  (Fig.  1.) 
The  values  for  this  curve  were  found  by  mul- 
tiplying the  average  percentage  loss  of  each 
fraction  by  the  percentage  yield  of  the  frac- 
tions in  the  distillation  and  adding  the  results. 
The  sums  thus  computed  for  the  consecutive 
weighings  form  the  points  of  the  curve,  which 
gives  the  approximate  loss  which  might  be 
expected  from  the  creosote  from  which  the 
five  fractions  were  distilled.  The  losses  at 
the  end  of  two  months  are  shown  also  in 
Table  II. 

TABLE  II.— VOLATILIZATION  OF  OIL  FROM 
WOOD  TWO  MONTHS  AFTER  TREATMENT. 

o  .  .  S 

to  3  3  co 

Fraction  number.  ^S"0       wo  <>-'Z 

a!    o  o  £r 

if.  _  m  >  to  o 

v  c  "      to  *■         n  m 

>o<«  Ofc.  <is 
<-w  O        1-)  O  M  cS 

Lbs.  Lbs.  % 

I                                              18.13  6.26  34.7 

II                                             17.46  3.72  21.3 

III                                           18.89  3.19  15.9 

IV                                            18.16  1.12  6.2 

V                                             15.06  .60  4.0 

Composite  of  5  fractions   15.8 

Creosote1                               20.80  1.13  5.4 

1Similar  in  composition  to  that  from  which  the 
fractions  were  distilled. 


ni    i8.2 

IV    18.3 

V    17.0 

VI    15.9 

It  seems  from  these  results  that  the  lighter 
fractions  of  creosote,  when  separated  by  dis- 
tillation and  separately  injected  into  sap  lob- 
lolly pine,  will  volatilize  much  more  rapidly 
than  the  fractions  combined  in  the  original 
creosote.  This  might  be  explained  by  the  sup- 
position that  when  creosote  containing  both 
low-boiling  and  high-boiling  oils  is  injected 
into  wood,  the  light  oils  volatilize  chiefly  in  the 
outer  portions  of  the  wood  and  leave  oil  that 
is  much  less  volatile.  The  outer  cells  thus  be- 
come more  or  less  sealed  and  tend  to  prevent 
the  volatilization  of  the  lighter  oils  in  the  in- 
terior of  the  wood. 

It  is  possible  that  with  a  light  treatment, 
where  the  ducts  and  cells  are  not  filled  with 
creosote,  but  the  cell  walls  are  simply  coated 
with  oil,  the  tendency  here  noted  would  be 
very  much  less  apparent.  Nevertheless,  it  may 
be  inferred  that  a  creosote,  to  be  of  most  value, 
at  least  for  treating  loblolly  pine,  should  con- 
tain considerable  quantities  of  high-boiling 
fractions,  which  appear  to  plug  up  the  outer 
cells,  and  so  insure  the  retention  of  the  lighter 
oils  in  the  interior  of  the  wood. 


Earth  and  Sand-Clay  Road  Construc- 
tion in  Virginia.* 

From  the  best  information  obtainable  we 
learn  that  only  8%  per  cent  of  the  roads  in  the 
United  States  are  hard  surfaced.  When  we 
consider  this  fact  together  with  the  cost  of 
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Fig.    1 — Fractional    and   Composite  Curves. 


The  lighter  fractions,  as  might  be  expected, 
lost  more  than  the  heavier  ones,  but  the  losses 
for  the  three  first  are  surprisingly  great  when 
compared  with  the  commercial  creosote,  the 
latter  losing  only  5.4  per  cent,  or  about  the 
same  as  the  two  heaviest  fractions. 

It  might  be  thought  that  some  of  these 
losses  were  due  to  loss  of  moisture  in  the 
wood,  but  this  was  found  not  to  be  the  case. 
Pieces  having  a  low  moisture  content  often  lost 
as  much  or  more  than  pieces  with  a  higher 
moisture  content  treated  with  an  equal  amount 
of  the  same  fraction.  Table  III  shows  the 
moisture  content  of  the  wood  at  the  time  of 
treatment. 

TABLE  III. — MOISTURE  CONTENT  OF  WOOL 
AT  TIME  OF  TREATMENT. 

Per  cent  of 

Group  No.  moisture. 

I    20.9 

II    20.7 


surfacing  roads  under  favorable  conditions 
with  stone  or  gravel  and  the  impracticability  of 
doing  it  at  all  in  many  sections  of  the  coun- 
try on  account  of  the  absence  of  the  surfacing 
material,  we  realize  at  once  that  the  question 
of  the  proper  construction  and  care  of  our 
earth  roads  is  a  most  vital  one. 

When  properly  constructed,  well-maintained 
and  judicially  used,  the  earth  road  fills  the  re- 
quirement of  country  traffic  for  much  the 
larger  portion  of  the  year ;  the  period  of  bad 
roads  varying  with  climatic  conditions  and 
the  material  of  which  the  road  is  composed. 

In  the  construction  of  earth  roads  the  loca- 
tion is  of  first  importance.  This,  after  all,  is 
the  only  real  permanent  thing  in  connection 

•Paper  by  P.  St.  John  Wilson,  State  Highway 
Commissioner  of  Virginia,  presented  before  the 
American  Association  for  Highway  Improve- 
ment, Richmond,  Va.,  Convention.  Nov.  21,  1911. 
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with  any  class  of  road,  and,  if  possible,  is  of 
more  importance  to  the  earth  road  than  to 
any  other  because  its  surface  has  less  power 
to  withstand  the  bad  effects  due  to  improper 
location.  In  making  locations  many  conditions 
have  to  be  considered  together,  the  two  most 
important  of  which  are  the  grade  and  drain- 
age. The  grade  on  an  earth  road  should  not 
be  greater  than  4  per  cent  or  5  per  cent,  that 
is  a  rise  of  4  ft.  or  .5  ft.  in  1(10,  not  4  degrees 
as  is  provided  in  the  old  Virginia  law,  and 
which  is  equivalent  to  7  per  cent ;  as  a  grade 
is  increased  beyond  this  rate  the  load  which 
one  horse  can  draw  decreases  very  rapidly  and 
with  light  vehicles  it  is  about  the  maximum 
grade  that  a  team  will  trot  up  or  down  with- 
out considerable  difficulty.  The  grade  of  a 
road  also  seriously  affects  the  maintenance. 
The  steeper  the  grade  the  harder  the  road  is 
to  maintain.  The  cross  grade  or  crown  of  a 
road  should  not  exceed  1  in.  to  the  foot  or 
1  ft.  in  12  yds.,  which  is  about  6  per  cent.  The 
longitudinal  grade  of  the  road  should  always 
be  less  than  the  cross  grade,  otherwise  the 
water  will  run  down  the  road  instead  of 
across  to  the  ditches,  thus  causing  serious 
damage  by  washing.  So  for  maintenance  as 
well  as  for  economical  hauling  the  grade 
should  be  kept  within  the  limit  of  5  per  cent; 
and  considerable  expenditure  in  grading  or  in 
acquiring  new  rights  of  way  may  be  justified 
to  secure  such  a  grade.  Where  it  is  impossi- 
ble to  secure  the  low  grades  it  will  be  neces- 
sary to  construct  waterbreaks  in  the  road  to 
prevent  the  rapid  flow  of  water  down  the 
center.  The  best  form  of  break  is  in  the 
shape  of  the  letter  V  with  the  point  up  the 
hill  making  a  drain  to  both  side  ditches,  but 
however  well  constructed  these  breaks  are,  they 
are  hard  on  vehicles  and  a  serious  incon- 
venience to  travel,  and  are  not  recommended 
except  as  a  last  resort. 

Thorough  drainage  is  absolutely  essential 
for  a  good  road.  The  water  should  be  taken 
off  of  the  road  as  rapidly  as  possible  and  then 
away  from  the  road  at  frequent  intervals.  To 
accomplish  this  there  must  be  a  crown  or 
cross  grade  to  carry  the  water  to  the  side 
ditches.  This  crown,  as  stated  before,  should 
not  exceed  1  in.  to  the  foot ;  if  too  steep,  it 
will  cause  too  rapid  a  flow  and  consequent 
washing  of  ruts  in  the  surface.  However,  it 
will  have  a  tendency  to  concentrate  the  traffic 
in  the  center  of  the  road  and,  therefore  on 
only  a  small  portion  of  it,  causing  rapid  wear 
and  wheel  ruts,  these  ruts  in  time  collecting 
water  and  starting  a  flow  down  the  road.  The 
water  delivered  to  the  side  ditches  should  be 
carried  off  immediately  by  those  ditches,  on 
a  uniform  grade  with  no  holes  to  form  pools 
from  which  the  water  will  soak  under  the  road 
and  soften  it. 

In  the  construction  of  all  ditches  care  should 
be  taken  to  slope  the  banks  sufficiently  to  pre- 
vent their  sloughing  in  very  wet  or  freezing 
weather  and  stopping  the  ditches.  The  side 
ditches  should  be  relieved  frequently  by  cut- 
ling  drains  away  from  them  or  carrying  the 
water  under  the  road  in  culverts.  Large  quan- 
tities of  water  accumulated  in  ditches  when 
flowing  rapidly  scour  them  and  soon  seriously 
damage  the  road.  It  is  always  best,  of  course, 
when  possible,  to  keep  a  road  on  high  ground, 
but  when  it  is  necessary  to  go  on  low  marshy 
ground,  the  road-bed  should  be  well  thrown  up 
and  the  ditches  deepened  sufficiently  to  thor- 
oughly drain  the  foundation. 

Another  thing  is  to  be  considered  in  the 
location  of  a  road  is  sunshine.  Always  locate 
an  earth  road  where  it  will  get  as  much  sun 
-bine  as  possible  unless  the  material  is  very 
landy.  A  road  of  deep  sand  is  always  best 
when  wet,  like  the  seashore  at  low  tide. 

It  is  always  well  to  consider  the  material 
over  which  a  road  is  to  be  located.  Soils 
vary  greatly  in  road-building  qualities  as  they 
•  for  agricultural  purposes.  As  a  rule,  the 
i  lays  and  -oils  of  fine  texture  make  poor 
roads  while  the  coarser  and  sandy  soils  make 

Letter  one*.  01  courae,  topographical  and  oth- 

,i    COnditioni    will  often  prevent   the  location 
of  a  road  over  the  best  material  which  is  al 
most  immediately  at  hand.    Itl  such  rases  the 
lUrftCC  of  the  road  CM  be  greatly  improved 
at  small  cost  by  covering  the  whole  road  or 


the  worse  sections  of  it  with  this  nearby  ma- 
terial. 

In  the  construction  of  earth  roads  as  with 
others,  the  surface  should  be  made  uniform, 
always  fill  a  depression  with  the  same  material 
as  that  in  the  road.  Do  not  fill  a  mud  hole 
with  stone  and  in  a  short  time  have  two  holes, 
one  at  each  end  of  the  pile  of  stone,  or  with 
brush  or  vegetable  matter,  which  will  soon 
decay  and  form  a  spongy  spot  to  absorb  the 
moisture. 

In  quite  a  large  section  of  Virginia  we  have 
found  top  soils,  which  make  excellent  road- 
surfacing  material.  In  one  county  we  have 
constructed  some  50  miles  of  this  road  (at  a 
cost  averaging  $900  per  mile),  which  com- 
pares very  favorably  with  gravel  roads  built 
in  other  sections  at  considerably  greater  cost. 
The  method  of  constructing  these  soil  roads 
is  extremely  simple :  The  material  is  spread 
upon  the  road  about  12  ins.  deep  at  the  cen- 
ter, the  thickness  decreasing  to  8  ins.  at  6  ft. 
or  7  ft.  from  the  center  and  nothing  at  the 
edge  of  the  ditch,  the  crown  being  about  %  in. 
to  the  foot.  The  road  is  kept  in  shape  by  use 
of  the  road  machine  or  road  drag  until  it  is 
compacted  by  traffic  and  one  or  two  good 
rains',  this  method  being  found  for  this  par- 
ticular kind  of  work  equally  as  effective,  and 
much  less  expensive  than  rolling  and  sprink- 
ling. In  localities  where  these  soils  are  to  be 
found  in  any  quantity  we  find  more  or  less 
frequently  sections  of  road  which  keep  in  good 
order  always.  If  material  similar  to  that 
composing  these  sections  is  used  on  other 
portions  of  the  road,  good  results  may  be 
looked  for. 

Another  improved  earth  road  in  very  gen- 
eral use  throughout  the  south  is  the  sand-clay 
road,  made,  as  its  name  indicates,  by  a  mix- 
ture of  sand  and  clay.  In  large  areas  in  the 
Atlantic  and  gulf  states  the  materials  for  this 
class  of  road  are  abundant,  and  not  infre- 
quently they  are  found  already  mixed  by  na- 
ture in  the  right  proportion  to  form  an  ex- 
cellent road.  Where  such  sections  of  natural 
sand-clay  road  are  found  one  cannot  do  bet- 
ter in  building  a  new  road  than  to  duplicate 
the  mixture  already  proven  satisfactory  as 
suggested  above  in  connection  with  soil  roads. 

The  ideal  sand-clay  road  is  one  in  which 
there  is  just  enough  clay-  to  fill  the  voids  be- 
tween the  grains  of  sand.  Any  surplus  of  clay 
tends  in  wet  weather  to  soften  the  road,  to 
stick  to  wheels  and  consequently  form  irregu- 
larities in  the  surface  of  the  road.  On  the 
other  hand,  a  surplus  of  sand  causes  the  road 
to  disintegrate  in  dry  weather  when  the  sand 
will  be  removed  by  traffic  with  the  same  re- 
sult. To  secure  the  best  results,  therefore, 
sand  must  be  added  when  there  is  a  surplus  of 
clay  and  clay  when  there  is  a  surplus  of  sand. 
The  amount  of  sand  or  clay,  as  the  case  may 
be,  to  be  added  to  the  road  has  to  be  deter- 
mined largely  by  experiment  in  each  case,  as 
the  materials  vary  greatly  in  quality,  the 
tendency  is  rather  to  use  too  little  sand  on  a 
clay  road  or  too  much  clay  on  a  sand  road. 
We  have  often  gotten  very  good  results  when 
there  was  from  2  ins.  to  4  ins.  of  loose  sand 
over  a  sand-clay  sub-soil  by  simply  plowing 
the  road  and  bringing  some  of  the  clay  to 
the  surface  and  mixing. 

In  the  construction  of  sand-clay  roads  it  is 
absolutely  essential  that  the  ingredients  shall 
be  thoroughly  mixed  and  puddled.  This  is 
most  easily  done  after  a  heavy  rain,  the  sand 
or  clay  having  been  previously  spread,  and, 
if  clay,  all  lumps  having  been  broken,  the 
mixing  may  then  be  done  with  a  plow,  or 
better,  with  a  disc  harrow.  This  mixing  is 
sometimes  left  to  be  done  by  the  passing 
traffic,  but  that  should  be  avoided  when  pos- 
sible. 

It  is  freqiicntlv  necessary  to  make  several 
applications  of  clay  or  sand  to  portions  of  a 
load  before  a  proper  mixture  is  secured.  After 
the  mixing  has  been  completed  the  road  should 
be  kept  in  proper  shape  with  a  road  machine 
or  drag,  as  it  dries  out,  and  kept  with  the 
proper  crown  until  it  becomes  compacted.  All 
that  has  been  said  in  connection  with  the  lOCi 
Hon,  drainage,  etc  ,  of  earth  mads  is  equally 
applicable  to  sand  i  la\  roads 

\fter  a  road  is  built,  whether  of  plain  earth. 


or  with  some  surfacing  material,  it  should  be 
kept  as  nearly  as  possible  in  the  improved  con- 
dition. That  can  only  be  done  by  constant 
care  and  frequent  repairs.  These  may  be  slight 
and  inexpensive,  but  they  are  nevertheless  im- 
perative. No  annual  or  semi-annual  round  of 
repairs  will  keep  a  road  in  first-class  condi- 
tion. One  day's  work  each  month  on  a  road 
is  far  better  than  twelve  days'  work  once  a 
year. 

A  choked  culvert  or  a  ditch  can  be  opened 
at  small  cost,  but,  if  left  stopped,  will  cause 
damage  to  the  road  many  times  more  expen- 
sive to  repair.  In  cleaning  out  ditches  the 
material  should  not  be  thrown  into  the  middle 
of  the  road  to  raise  the  worn  down  center  or 
to  fill  ruts  or  holes,  for  this  material  is  gen- 
erally composed  to  a  large  extent  of  vegetable 
matter  and  fine  silt  and  will  make  the  road 
soft  and  spongy.  Nor  should  it  be  placed 
along  the  edges  of  the  road.  I  have  not  infre- 
quently seen  a  road  force  cleaning  out  the 
ditches  to  drain  a  road  and  deliberately  distrib- 
uting material  along  the  edges  of  the  road,  thus 
forming  a  dam  to  prevent  the  water  from 
flowing  into  the  ditches.  This  material  should 
be  thrown  entirely  out  of  the  road  and  far 
enough  away  not  to  be  washed  back  into  the 
ditches  by  the  first  hard  rain. 

For  the  maintenance  of  the  surface  of.an 
earth  or  sand-clay  road  probably  no  imple- ': 
ment  is  so  effective  or  cheap  as  the  road  drag, 
the  most  common  and  widely  known  form  of 
which  is  no  doubt  the  split  log  drag.    Pamph-  ■ 
lets  descriptive  of  this  implement  and  its  use! 
may  be  obtained  from  any  state  highway  de- 
partment or  from  the  office  of  Public  Roads ' 
at  Washington.    A  suggestion  in  reference  to; 
it  may  not  be  amiss  here.    Do  not  make  the' 
drag  too  heavy,  a  great  many  people  in  be- 
ginning the  use  of  a  drag  seem  to  have  the. 
idea  that  the  heavier  it  is  the  more  work  it , 
will  do.    This  is  a  mistake — it  is  much  more, 
effective  when  light.    A  drag  should  be  used  1 
after  even-  heavy  rain,  though  good  results' 
have  been  obtained  by  using  it  less  frequently,  i 
say  once  in  three  or  four  weeks.    The  drag-/ 
ging  should  be  done  when  the  soil  is  moist, ' 
but  not  sticky.    If  the  road  is  badly  rutted  or 
full  of  holes,  one  dragging  while  it  is  quite  ^ 
soft  is  beneficial. 

In  order  to  keep  earth  roads  in  fair  condi- 
tion in  winter,  some  limit  should  be  fixed  as 
to  their  use.  Heavy  loads  hauled  over  them 
on  narrow  tires  when  they  are  soft  will  neces- 
sarily destroy  the  smooth  surface.  If  the 
general  use  of  wide  tires  could  be  inaugurated, 
it  would,  in  my  judgment,  do  more  for  the 
protection  of  earth  roads  than  any  other  legis- 
lation, and,  if  the  people  are  given  a  reason- 
able time  in  which  to  substitute  them  for  the 
narrow  ones,  no  hardship  would  be  worked. 


Method  of  Moving  Crane,  Miraflores 
Locks. 

A  method  of  moving  the  big  200-ton 
gantry  crane,  which  has  been  handling  con- 
crete for  the  walls  of  the  upper  Miraflores 
Locks,  at  Panama,  has  been  decided  upon  and 
about  the  first  of  the  year  the  plan  will  be 
put  into  execution. 

The  crane  is  mounted  on  trucks  running 
on  tracks  GO  ft.  from  center  to  center.  It 
is  purposed  to  extend  the  tracks,  which  now 
rest  on  the  floor  of  the  upper  chamber,  over 
the  pit  of  the  lower  chamber  on  heavy  trestle 
work.  Cribs  of  12x12  timbers  will  he  built 
up  from  the  bottom  of  the  pit.  A  set  of  jacks, 
resting  on  the  top  layer  of  timbers,  will  be  | 
placed  under  the  corners  of  the  trucks  of  j 
the  crane,  the  wheels  will  be  removed  and 
the  jacks  will  be  lowered  till  the  trucks  rest 
on  a  supplementary,  lot  of  jacks,  set  on  the 
next  lower  stratum  of  timbers.  The  two  top 
timbers  will  then  be  removed,  affording  access 
to  the  third  Stratum,  on  which  the  first  set  of  ' 
jacks  will  be  placed,  and  the  process  of  step- 
ping down   will  be  continued. 

The  crane  is  to  be  lowered  a  distance  of 
approximately  27V4  ft  .  the  difference  in  ele- 
vation between  tipper  and  lower  chambers. 
It  weighs  200  tons  and  its  top  is  I1D  ft  above 
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the  rails  on  which  rest  its  4  trucks  with  12  steady  the  structure  during  the  moving.  It  10  to  15  days.  To  dismantle,  transfer  and  r< 
wheels  each.     Steel  cables  will  be  used  to     is  estimated  that  the  work  can  be  done  within     build  would  require  not  less  than  6  weeks. 


WATER-WORKS     AND     SEWERS  SECTION 


Sewer  Standards  in  American  Cities. 

I. 

(staff  article.) 
No  class  of  engineering  information  is  so 
difficult  to  find  in  print  as  that  explaining 
current  practice  in  the  design  and  construction 
of  ordinary  structures.  It  is  assumed  by  writ- 
ers that  standards  in  this  class  of  work  have 
been  long  ago  established  and  have  become 
common  knowledge.  The  series  of  articles 
of  which  this  is  the  first  has  been  planned  in 
opposition  to  this  assumption.  The  articles 
will  describe  current  practice  in  the  design  and 
construction  of  ordinary  engineering  struc- 
tures. This  first  article  relates  to  one  class 
of  sewerage  structures.  It  will  be  followed 
by  articles  in  other  classes  of  sewer  and  water 
works  structures  and  later  by  articles  on  stan- 
dard structures  in  various  other  branches  of 
civil  engineering  work. 

Standard  Manholes;  Plans  and  Specifica- 
tions. 

Memphis,  Tenn. — The  city  of  Memphis  uses 
three  standard  manholes,  referred  to  as  Nos. 
1,  2  and  3.  No.  1  is  shown  in  plan  and  sec- 
tion in  Fig.  1.  Nos.  2  and  3  differ  from  No. 
1  only  in  the  cover  casting  used  and  in  the 
necessary  conformation  of  the  upper  portion 
of  the  wall  to  the  form  and  diameter  of  the 
cover  used.  In  Nos.  1  and  3  the  batter  is  all 
in  the  top  three  feet  of  the  wall,  and  the  in- 
side diameter  of  the'  covers  used  is  22  ins. 
In  No.  2  the  batter  is  in  the  upper  2  ft.  of 
the  wall  and  the  diameter  of  the  inside  of 
the  cover  is  32%  ins.  The  cast  iron  covers 
used  are  7%,  9  and  2%  ins.  deep,  for  man- 
holes Nos.  1,  2  and  3,  respectively. 
The  standard  specifications  are  as  follows  : 
The  proposals  for  manholes  shall  be  in  each 
case  for  a  lump  sum  to  cover  all  materials  and 
labor  except  cast  iron  rims  and  covers,  and  shall 


shall  be  carried  to  the  grade  given  by  the 
engineer. 

Manholes  shall  be  neatly  and  accurately  bull', 
according  to  plans  furnished  or-  directions  given 


i*. —  4.4,- 


Fig.  1 — Standard  Sewer  Manhole,  Memphis, 
Tenn. 


ig.  A — Standard  Manhole  for  Sewers  Under 
3-ft.  Diameter,  Indianapolis,  Ind.,  and 
Invert  Block. 


by  the  engineer  of  proper  materials  and  in  a 
neat  and  workmanlike  manner.  The  walls  shall 
be  8  ins.  thick. 

Standard  manholes  will  be  considered  as  equal 
to  a  circular  manhole  with  inside  diameter  of 
4  ft.  at  bottom,  brought  up  vertically  to  within 
3  ft.  of  the  top,  from  which  point  they  shall  be 


Cement 
Mortar 


Fig.  2— 


Fig.  3 — Standard  Junction  Manhole  in  Deep 
Standard  Manhole,  Portland,  Oregon  Cut,  Portland,  Oregon. 


Fig.  5 — Indianapolis  Manhole  for  Sewers  4- 
ft.  in  Diameter  and  Less. 


Include  foundations,  steps  and  all  pipes  required 
to  be  built  into  the  manholes  for  present  or  fu- 
ture connections.  They  shall  also  include  the 
setting  or  placing  of  the   manhole  rims  and 


covers  and  of  any  pipe  for  flushing  which  may 
be  furnished  in  special  cases  by  the  city.  Each 
manhole  is  to  be  fully  and  completely  built  as 
the  work  progresses,  and  as  each  is  reached,  and 


drawn  to  fit  the  standard  manhole  rim  and 
cover. 

Portland  cement  mortar  shall  be  used  ex- 
clusively in  all  manholes  and  shall  be  composed 
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of  one  part  by  measure  of  cement  to  three  parts 
of  sand. 

The  invert  and  bottom  curves  of  all  manholes 
shall  be  neatly  and  accurately  built  and  so 
formed  as  to  facilitate  the  entrance  and  flow 
of  sewerage  over  them. 

Steps  in  manholes  and  flush  tanks  shall  be 
staggered  and  spaced  not  more  than  18  ins. 
vertically,  and  shall  be  so  arranged  that  the 
lowest  step  shall  not  be  more  than  2  ft.  above 
the  bench  in  manholes  or  more  than  2%  ft. 
above  the  invert  of  brick  sewers  where  there  is 
no  bench.  The  top  steps  shall  not  be  more  than 
one  course  below  the  manhole  frame. 


4-3 


Enp  HCoritg 

Fig.   6 — Indianapolis    Manhole   for  Sewers 
Between  4  and  5  ft.  in  Diameter. 

Brick  shall  be  at  least  equal  in  hardness  to 
what  is  known  as  hard  burnt  brick.  No  light  or 
salmon  brick  will  be  permitted.  All  brick  shall 
be  carefully  laid,  and  bedded  full  in  mortar  and 
the  inside  neatly  pointed. 

Portland^  Oregon. — The  standard  manhole 
now  in  use  in  the  Portland  sewer  system  is 
shown  in  Fig.  2.  For  junction  manholes  more 
than  10  ft.  in  depth  the  form  shown  in  Fig. 
3  is  used. 

The  specifications  governing  the  construc- 
tion of  these  manholes  are  as  follows: 


Fig.    7 — Indianapolis    Manhole    for  Sewers 
Above  5  ft.  in  Diameter. 

Ai  pliiccH  shown  on  plan  or  where  directed  by 
the  engineer  In  charge,  manholes  shall  be  con 
struclcd  nl  concrete  In  the  proportion  of  one 
pari  of  artificial  I'orl  lurid  cement,  three  purls 
.,(  mind  n  rid  live  partH  ol  broken  stone  or  gravel. 
Th<-  concrete  Hhall  lie  mixed  :in<l  deposited  as 
follows  The  sand  shall  he  evenly  spread  on  a 
level  wale,  lli'hl  plalfoim,  Iilid  the  cement  spread 
upon  the  dime.  After  thoroughly  mixing  dry  to 
a  uniform  color,  tin-  sand  anil  cement  Mini  1 1  !"• 
spread  out  mid  a  number  of  depressions  formed 
Into  which  the  writer  sliull  be  poured,  nfler 
which  the  mnsH  Is  to  be  worked  und  sultlclent 
water  iiddeil  to  bring  the  mixture  to  the  proper 


consistency,  this  to  be  done  by  turning  the  mass 
three  times  and  more  if  found  necessary.  To- 
this  mortar  shall  be  added  the  required  amount 
of  stone  or  gravel  previously  drenched,  and  the 
whole  shall  then  be  mixed  until  all  the  aggregate 
is  thoroughly  coated  with  mortar.  Machine 
mixed  concrete  equal  to  the  above  will  be  ac- 
cepted. Retempering  will  not  be  permitted.  All 
cement,  sand  and  gravel  used  must  be  measured 
and  not  estimated.  In  measuring  the  aggregate, 
one  full  sack  of  95  pounds  shall  be  taken  as 
equal  to  one  cubic  foot.  If  barrel  cement  is  used, 
a  barrel  shall  be  taken  as  four  cubic  feet.  Con- 
crete shall  be  deposited  within  thirty  (30)  min- 
utes after  being  mixed,  and  shall  be  transferred 
to  the  forms  in  water-tight  wheelbarrows.  The 
concrete  shall  be  evenly  deposited  and  thorough- 
ly tamped  and  spaded  next  to  the  forms,  until 
water  flushes  to  the  surface,  care  being  exer- 
cised that  all  voids  are  entirely  filled. 

The  walls  shall  be  sufficiently  spaded  to  pro- 
duce dense  concrete  free  from  air  bubbles  and 
having  a  smooth  even  surface  next  to  the  inner 
forms.  All  forms  shall  be  water-tight  and  shall 
not  be  drawn  until  the  concrete  has  had  suf- 
ficient time  to  set.  Each  manhole  shall  be  fitted 
with  a  shoulder  ring  and  cover  of  castiron. 

All  iron  castings  shall  be  made  from  iron  of 
good  quality,  remelted  in  the  cupola  or  air  fur- 
nace, tough,  sound  and  of  even  grain  and  shall 
possess  a  tensile  strength  of  not  less  than  18,000 
pounds  per  square  inch.  Test  bars  of  the  metal 
two  (2)  inches  by  one-half  (%)  inch  by  twenty 
(20)  inches  long  when  broken  transversely 
eighteen  (18)  inches  between  supports,  shall 
have  a  breaking  load  of  not  less  than  1,000 
pounds  and  shall  have  a  total  deflection  of  not 
less  than  three-tenths  (.3)  of  an  inch  before 
breaking.  All  castings  shall  conform  to  the  shape 
and  dimensions  required  by  the  plans  and  shall 
be  clean  and  perfect  without  blow  or  sand  holes 
or  defects  of  any  kind. 

The  bid  must  state  the  price  of  each  manhole 
complete  with  shoulder  ring,  cover  and  steps 
as  shown  on  detail  plan  accompanying  these 
specifications  and  shall  include  all  necessary  ex- 
cavation, forms,  etc.,  necessary  for  its  com- 
pletion. 

Indianapolis,  hid. — Manholes  are  built  of 
brick  masonry  in  the  Indianapolis  sewer  sys- 
tem. The  form  of  manhole  used  depends  on 
the  size  and  shape  of  the  sewer.  On  brick 
and  concrete  sewers  less  than  3  ft.  in  diameter 
the  manholes  are  oval  and  are  made  3  ft.  x 
•5  ft.,  as  shown  in  Fig.  4.  On  brick  and  con- 
crete sewers  4  ft.  in  diameter  and  less,  the 
manholes  are  oval  and  are  made  5  ft.  x  the 
diameter  of  the  sewer,  as  shown  in  Fig.  5. 
On  sewers  over  4  ft.  in  diameter  and  not  ex- 
ceeding 5  ft.  the  manholes  are  made  round, 
as  shown  in  Fig.  6.  On  sewers  over  5  ft.  in 
diameter,  the  manholes  are  made  3  ft.  x  5  ft. 
and  are  placed  to  one  side  of  the  sewer,  as 
shown  in  Fig.  7. 

The  invert  blocks  shown  in  Fig.  4  are  used 
when  the  Engineer  so  directs.  They  are  of 
vitrified  earthenware  or  concrete.  The  size 
and  shape  of  the  invert  block  varies  to  suit 
the  sewer  section. 

Manholes  are  built  of  brick  masonry  under 
the  following  specifications: 

In  the  construction  of  brick  masonry  none  but 
the  best  quality  of  whole  bricks,  burned  hard 
entirely  through  and  true  In  shape,  shall  be 
used;  they  must  be  culled  as  they  are  brought 
on  the  ground,  and  all  bats  or  bricks  of  im- 
proper shape  or  quality  shall  be  immediately 
removed  from  the  work.  The  bricks  must  be 
whole,  except  as  provided  below,  with  edges 
straight  mid  lull,  plane  faces,  parallel  sides,  an. I 
of  uniform  dimensions.  Alter  twenty-four  (24) 
bonis'  immersion  In  water  their  absorption  ratio 
by  weight  must  not  exceed  fifteen  per  cent 
il.,',  i.  ami  the  co-efficient  of  breaking  strength 
must  not  be  less  than  7<>  pounds  per  square  Inch 
VII  rilled  brick  will  be  used  where  shown  on  the 
drawings,  and  the  cost  of  the  same  must  be 
Included  In  the  price  bid  for  sewer  complete. 
VII rilled  brick  that  will  absorb  more  water  than 
two  per  cent  of  their  weight  dry,  when  broken 
across  the  middle  and  Immersed  In  water  for 
seventy  two  hours,  will  not  be  considered  as 
v 1 1  rilled,  and  will  be  rejected. 

Tin-  bricks  are  to  be  thoroughly  saturated  with 
clean   \witcr  Immediately   before  laving.  Kvcry 


brick  shall  be  neatly  and  truly  laid  to  line,  in 
full  joint  of  mortar,  at  one  operation,  and  in 
case  shall  mortar  be  slushed  or  grouted  in  aft 
the  brick  is  laid,  except  when  so  directed  by  th 
engineer.  All  bricks  must  break  joint  with  thos 
in  the  adjoining  courses. 

The  manhole  covers  are  of  the  best  grade 
of  gray  iron  and  are  furnished  and  placed  by 
the  contractor  under  his  lump  sum  bid  for 
building  the  manhole. 


Standard  Specifications  for  Concrete 
Sewer  Pipe,  Portland,  Ore. 

The  following  specifications  for  concrete 
sewer  pipes  now  governing  the  materials  and 
methods  used  in  making  pipes  for  the  city  of 
Portland,  Oregon,  were  furnished  us'  by  Mr. 
T.  M.  Hurlburt,  City  Engineer : 

Pipe — Cement  sewer  pipe  and  specials  shall  be 
of  uniform  size  and  thickness,  well  seasoned 
and  free  from  cracks,  flaws,  or  imperfections  of 
any  kind.  They  shall  be  designated  by  their 
interior  diameters  and  shall  not  vary  from  a 
true  cylinder  more  than  one-twenty-fourth  of 
the  diameter  or  from  a  true  line  more  than 
Yi  in.  They  shall  stand  an  external  pressure  of 
3,000  lbs.  between  flat  surfaces  and  an  internal 
pressure  of  50  lbs.  per  sq.  in.  without  sign  of 
fracture.  The  pipe  shall  be  in  2-ft.  lengths  with 
bell  and  spigot  ends,  and  all  pipe  6  ins.  or 
larger  in  diameter  shall  have  a  reinforcement  of 
wire  or  mesh  in  the  bell.  All  bells  or  sockets 
shal  be  of  sufficient  diameter  to  receive  to  their 
full  depth,  the  spigot  end  of  the  next  following 
pipe  or  special  and  leave  a  space  of  not  less 
than  %  in.  for  cement  mortar  joint.  The  thick- 
ness of  the  pipe  shall  not  be  less  than  the 
following: 

For    6  ins.  in  diam.,  %  of  an  in. 

For   8  ins.  in  diam.,  %  of  an  in. 

For  10  ins.  in  diam.,  1  in. 

For  12  ins.  in  diam.,  1  in. 

For  14  ins.  in  diam.,  1%  ins. 

For  15  ins.  in  diam.,  iy2  ins. 

For  16  ins.  in  diam.,  \yz  ins. 

For  18  ins.  in  diam.,  2  ins. 

For  20  ins.  in  diam.,  2  ins. 

For  22  ins.  in  diam.,  2  ins. 

For  24  ins.  in  diam.,  2  ins. 

Cement— The  cement  shall  be  a  Portland  ce- 
ment, free  from  hard  lumps  and  all  foreign  ma- 
terial. It  shall  be  delivered  on  the  work  in  the 
original  packages  in  good  condition,  properly 
labeled  and  must  be  well  protected  from  rain 
and  dampness.  All  cement  must  be  stored  in 
a  building  having  a  tight  floor  at  least  six  inches 
off  the  ground,  tight  sides  and  roof  so  that  it  is 
protected  from  the  rain  and  moist  air.  The 
engineer  shall  at  all  times  have  access  to  all 
cements  for  the  purpose  of  testing.  No  repacked 
cement  will  be  tolerated  on  city  work.  The  engi- 
neer reserves  the  right  to  require  storage  of  all 
cement  to  be  used  on  city  work.  The  cement 
shall  be  subject  to  the  following  tests:  It  shall 
leave  by  weight  a  residue  of  not  more  than  8 
per  cent  on  the  No.  100  and  not  more  than  25 
per  cent  on  the  No.  200  sieve.  It  shall  develop 
initial  set  in  not  less  than  30  minutes  and  must 
develop  hard  sets  in  not  less  than  one  hour,  nor 
more  than  ten  hours.  The  specific  gravity  of 
cement  shall  not  be  less  than  3.10.  Should  the 
tests  of  cement  as  received  fall  below  this  re- 
quirement, a  second  test  may  be  made  upon  a 
sample  ignited  at  a  low  red  heat.  The  loss  In 
weight  of  the  ignited  cement  shall  not  exceed 
4   per  cent.    Its  tensile  strength   shall  be  as 


follows: 

Neat.  Lbs. 

24  his.  in  moist  air   176 

1  day  in  moist  air,    f>  days  in  water   500 

1  day  in  moist  air,  27  days  in  water   tiOO 

1:3  mortar. 

1  day  In  moist  air,    6  days  in  water   200 

1  day  in  moist  air,  27  days  In  water   276 


Tats  made  of  neat  cement  shall  be  kept  In 
moist  air  for  a  period  of  21  hrs.,  after  which 
they  are  exposed  In  an  atmosphere  of  steurtl 
above  boiling  water.  In  a  loosel>  closed  vessel 
for  live  hours.  The  pats  to  satisfactorily  pass 
tin'  requirements,  shall  remain  firm  and  hard 
and  show  no  signs  of  checking,  cracking,  dls- 
lortlon  or  disintegrating.  In  addition  to  thfl 
tests  above  specified,  all  cement  used  on  city 
work  shall  be  subject  to  such  other  tests  as  the 
engineer  may  deem  necessary  to  determine 
whether  or  not  the  cement  possesses  the  proper 
qualities  for  the  particular  work   for  which  It 
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TABLE    I.— DISTRIBUTION    OF    WATER    SUFpLY  IN  CHICAGO. 

Million  Gals, 

gals.  per  day,  Per 

Items.                                               Per  year.  24  hours.  cent. 

1.  Actual  usage  by   frontage                               34,083         93,378,000  21.13 

2.  Registration  of  meters                                     34,652         94,937,000  21.48 

3.  Slip  of  meters  (estimated)                               3,850        10,548,000  2.39 

4.  Free  service  (estimated)                                  8,065        22,099,000  5.00 

5.  Prumbing-  leakage                                            32,260        8x.3S3.000  20.00 

6.  Underground  leakage  and  wastage             '48,390  132,575,000  30.00 

7.  Total  net  pumpage                                        161,300  441,920,000  100.00 

8.  Total  pumpage  (plunger  displacement)...    189,770  519,917,000   


Remarks 


Actual  water  deliv- 
ered to  mains  at 
stations. 

Includes  15%  slip- 
page of  pumps. 


is  intended.  All  cement  shall  be  delivered  on 
city  work  at  least  ten  days  in  advance,  in  such 
quantities  as  to  afford  the  engineer  an  oppor- 
tunity of  making  tests  before  the  cement  shall 
be  used. 

Sand — All  sand  must  be  clean,  coarse  and 
sharp,  it  must  range  uniformly  from  fine  to 
coarse.  All  must  pass  a  sieve  having  four 
meshes  per  linear  inch,  and  not  more  than  10 
per  cent  must  pass  a  sieve  having  30  meshes 
per  linear  inch. 

Gravel — The  gravel  used  shall  not  be  larger 
than  y2  in.  in  diameter,  thoroughly  clean,  free 
from  dust,  loam  or  other  foreign  matter. 

Mixing — The  mixture  for  all  pipe  from  6  ins. 
in  diameter  to  and  including  14  ins.  in  diameter 
shall  be  composed  of  one  part  of  cement  and 
two  parts  of  sand  thoroughly  mixed  in  a  dry 
state,  afterwards  wet  with  the  requisite  amount 
of  clean  water,  thoroughly  mixed  and  used  im- 
mediately. The  mixture  for  all  pipe  15  ins.  in 
diameter  and  over  shall  be  composed  of  one  part 
of  cement,  and  three  parts  of  sand  and  gravel 
combined,  and  mixed  as  above  stated.  The  sand 
and  gravel  shall  be  so  proportioned  that  the 
percentage  of  voids  contained  before  the  cement 
has  been  added  shall  be  less  than  25  per  cent. 

Molding— All  pipe  shall  be  made  in  an  enclosed 
building  where  the  evaporation  of  moisture  from 
the  pipe  will  be  reduced  to  a  minimum.  After 
the  material  has  been  thoroughly  mixed  and  of 
the  proper  consistency,  it  shall  be  placed  in 
metallic  molds  and  at  the  same  time  tamped 
with  a  power  tamper,  so  regulated  that  every 
portion  of  the  pipe  is  thoroughly  tamped  and  in 
layers  not  exceeding  one  inch  in  depth  during 
the  process  of  feeding.  After  being  removed 
from  the  mold,  the  pipe  shall  be  protected  from 
the  cold,  wind  and  sun  and  shall  be  sprinkled 
with  water  two  or  three  times  daily,  or  by  other 
means  provided  with  moisture  to  assist  crystal- 
lization for  the  period  of  seven  days,  after  which 
it  shall  be  stored  for  twenty-one  days  before 
being  used.  When  the  weather  requires  it,  the 
pipe  must  be  sprinkled  in  the  storage  yard. 

Inspection — All  facilities  for  inspection  of  the 
material  and  workmanship  shall  be  furnished  by 
the  manufacturer,  and  the  name  of  the  manu- 
facturer or  trade-mark  of  the  manufacturer 
shall  be  registered  in  the  office  of  the  city 
engineer,  which,  together  with  the  date  of  the 
manufacture  shall  be  stamped  on  each  pipe. 
At  any  time  the  city  engineer  shall  have  the 
right  to  employ  an  inspector  to  be  present  dur- 
ing the  manufacture  of  cement  pipe  to  be  used 
for  sewer  purposes  in  the  city  and  the  manufac- 
turer shall  reimburse  the  city  for  the  wages  of 
such  inspector.  The  inspector  shall  be  fur- 
nished a  stamp  or  die  by  the  city  with  which  he 
shall  stamp  each  pipe,  showing  that  it  has  been 
duly  inspected.  The  superintendent,  foreman 
or  man  in  charge  of  the  plant  manufacturing 
cement  pipe,  shall,  on  the  first  of  each  month, 
file  an  affidavit  with  the  city  engineer,  setting 
forth  that  all  pipe  in  such  plant  have  been 
made  in  accordance  with  the  specifications 
therefor. 


Sources  of  Water  Waste  in  Chicago — 
Results  of  Waste-Prevention 
Efforts. 

The  average  daily  consumption  of  water  per 
capita  during  the  year  1910  was  202  gals.  As 
stated  previously  in  this  journal,  much  of  this 
heavy  consumption  is  due  to  plumbing  and 
underground  leakage  and  to  avoidable  waste. 
City  Engineer  Ericson,  in  a  recent  report, 
analyzed  the  factors  and  conditions  affecting 
the  supply  and  consumption  of  water  in  this 
city.  The  information  here  given  is  ab- 
stracted from  that  report. 

Table  I  gives  an  analysis  of  what  becomes 
of  the  water  supply  and  is  submitted  as  fairly 
representative,  and  based  upon  data  obtained 
in  surveying  the  central  portions  of  the  city. 

The  legitimate  usage  by  frontage  was  de- 
termined by  making  deductions  based  upon 
data  at  hand.  There  are  no  data  compiled 
which  shows  the  amount  of  water  actually 
used  by  frontage  consumers.  The  plumbing 
leakage  was  determined  by  measuring  the 
flow  mto  a  district  before  and  after  the 
plumbing  in  the  district  was  repaired.  The 
underground  leakage  in  the  street  cannot  be 


separated  from  the  wastage  inside  premises 
under  our  present  system  of  maintaining  stop 
cocks  at  the  curb.  This  is  explained  else- 
where. The  surveys,  however,  show  that  the 
minimum  night  rate  .of  flow  into  districts  sur- 
veyed is  very  high.  This  is  an  indication  of 
a  large  underground  leakage  and  wastage.  The 
amount  of  metered  water  was  obtained  from 
the  meter  registration.  The  slippage  of  me- 
ters is  estimated  at  10  per  cent.  The  free 
service  is  taken  at  5  per  cent.  We  have  in- 
sufficient data  at  present  to  estimate  free 
service  closely. 

Under  our  ordinances  the  meter  rate  for 
water  is  approximately  7  cts.  per  1,000  gals. 

The  consumer  who  pays  for  water  by  me- 
ter receives  some  water  which  he  does  not  pay 
for  on  account  of  the  slippage  of  meters.  The 
average  slippage  of  meters  is  estimated  to 
be  10  per  cent.  The  metered  consumers,  there- 
fore, pay  only  6.3  cts.  per  1,000  gals,  for  their 
supply. 

The  table  shows  that  the  frontage  consumer 
receives  41.13  per  cent  of  the  net  pumpage, 
about  one-half  of  which  he  uses  and  the 
other  half  he  wastes  through  bad  plumbing. 
For  the  half  he  uses  he  pays  9**4  cts.  per 
1,000  gals.  The  city  receives  about  4%  cts. 
per  1,000  gals,  for  the  41.13  per  cent  of  the 
total  net  pumpage  it  delivers  to  the  frontage 
consumers. 

PLUMBING  LEAKAGE. 

Where  the  water  supply  is  unmetered  the 
consumer  generally  pays  little  attention  to  the 
amount  of  water  used  or  wasted  on  his  prem- 
ises so  long  as  he  obtains  sufficient  water  for 
his  needs.  For  this  reason,  house-to-house 
inspections  should  be  made  from  time  to  time 
to  find  out  where  leaks  exist  and  where  water 
is  being  wasted.  In  such  places,  the  owner  or 
tenant  should  be  notified,  and  required  to  stop 
the  wastage,  and  repair  the  leaky  fixtures. 

Until  the  last  few  years  the  city  paid  very 
little  attention  to  this  great  source  of  loss  of 
its  water  supply.  It  pays,  however,  to  check 
up  leaky  and  defective  plumbing  on  the  prem- 
ises of  the  unmetered  consumer,  and  stop  this 
loss. 

This  waste  and  loss  can  be  saved  at  the 
small  expense  of  approximately  1  ct.  per  1,000 
gals.  This  assumes  that  the  plumbing  will  be 
kept  in  repair  for  one  year.  The  life  of 
plumbing  repair  is  much  longer  than  this 
The  estimated  cost  of  pumpage  is  about  3  cts. 
per  1,000  gals. 

The  primary  benefit  of  eliminating  the 
plumbing  leakage  is  in  the  increased  efficiency 
of  service  to  the  consumer,  and  the  direct 
benefit  to  the  department  is  in  the  saving  of 
the  cost  of  pumping  water. 

A  considerable  increase  in  water  pressure 
in  each  district  was  generally  found  after 
making  plumbing  repairs.  Fewer  complaints 
of  lack  of  water  are  now  received  from  in- 
spected areas  during  the  periods  of  warm 
and  cold  weather  than  formerly. 

LONG     HOPPER     CLOSETS     WITHOUT  FROST-PROOF 
ELUSH  TANKS. 

These  closets  are  located  in  outhouses, 
basements,  under  sidewalks,  and  in  other 
places  where  freezing  may  occur.  They  con- 
sist of  a  bowl  with  a  long  sweep,  directly  con- 
nected to  the  vertical  drain  running  to  the 
sewer.  The  bowl  is  flushed  by  means  of  a 
fresh  water  pipe  taken  from  the  house  sup- 
ply. This  supply  is  controlled  by  a  long 
rod  near  the  bowl  attached  to  a  check  and 
waste  cock  and  operated  by  hand.  The  fresh 
water  supply  and  the  check  and  waste  cock 
are  generally  buried  3  ft.  or  more  below  the 
surface. 


There  seems  to  be  no  reliable  source  of  in- 
formation as  to  the  number  of  hopper  closets 
in  use  in  Chicago  at  the  present  time.  This 
information  is  being  slowly  compiled  as  the 
house-to-house  inspections  progress  over  the 
city. 

It  is  probably  safe  to  say  that  there  are  at 
least  60,000  hopper  closets  in  use  at  present 
throughout  the  city.  The  total  number  may 
be  much  greater  than  this  estimate. 

No  restriction  is  placed  upon  the  use  of 
water  for  hopper  closet  purposes.  In  the 
summer  time  they  are  very  often  permitted  to 
run  continuously  for  sanitary  reasons,  and 
during  the  winter  time  to  flow  freely  to  pre- 
vent freezing.  This  method  of  flushing  is 
very  wasteful,  and  the  effect  of  the  uninten- 
tional misuse  is  disastrous  to  the  water  sup- 
ply. If  the  consumers  wish  to  install  cheaper 
water  closet  facilities,  such  as  long  hopper 
closets,  they  should  be  required  to  pay  for 
water  by  meter.  This  would  have  the  desired 
effect  of  curtailing  the  lavish  waste  of  water 
from  such  devices. 

Tests  were  made  to  determine  the  amount 
of  water  wasted  by  long-hopper  closets  flow- 
ing constantly.  A  number  of  closets  were  se- 
lected at  random  and  the  water  consumed  by 
each  was  carefully  measured.  The  results  ob- 
tained were  based  upon  101  separate  tests. 
They  show  that  a  long-hopper  closet  if  per- 
mitted to  run  continuously  will  waste  from 
1,000  to  3,000  gals,  of  water  per  day. 

The  ordinances  should  be  directed  against 
the  use  of  long-hopper  closets  without  frost- 
proof flush  tanks  on  account  of  the  lavish 
abuse  in  the  waste  of  water  which  they  en- 
courage. There  seems  to  be  a  common  fal- 
lacy among  owners  and  tenants  that  these 
closets  if  permitted  to  run  continuously  pro- 
mote greater  sanitary  efficiency. 

The  total  amount  of  city  water  supply 
wasted  by  hopper  closets  during  the  periods 
of  warm  or  cold  weather  probably  consumes 
the  entire  capacity  of  one  or  two  modern 
pumping  engines,  at  a  time  when  this  reserve 
is  most  needed. 

UNDERGROUND  LEAKAGE. 

This  leakage  is  an  underground  loss  of  wa- 
ter principally  due  to  defective  mains  and 
old  service  pipes. 

The  loss  from  defective  street  mains  is  due 
mainly  to  joint  leakage,  electrolysis,  and  oc- 
casionally to  broken  pipes.  The  joint  leak- 
age is  found  to  be  comparatively  small,  but 
the  losses  due  to  electrolysis  are  thought  to  be 
quite  serious.  The-  leakage  caused  by  elec- 
trolysis is  confined  to  sections  or  zones  and 
is  not  believed  to  be  serious  over  the  general 
area  of  the  city. 

The  most  important  vnderground  leakage 
found  is  due  to  the  old  and  unused  and  aban- 
doned service  pipes  in  the  streets,  that  have 
opened  or  given  way  under  pressure.  The 
reason  for  this  loss  may  be  understood,  when 
we  stop  to  consider  the  great  number  of  such 
service  connections  and  the  constant  changes 
and  liability  to  damage  that  service  pipes  are 
subject  to,  after  installation. 

When  a  water  main  is  laid  or  extended  a 
service  pipe  is  laid  every  25  ft.  on  both  sides 
of  the  street.  As  the  property  along  the  street 
is  improved,  some  of  these  services  are  con- 
nected up.  but  a  great  many  of  them  are  often 
never  used.  Later  on,  those  in  use  are  fre- 
quently replaced  with  larger  ones.  The  buf- 
falo boxes  at  the  curb  or  walk,  which  were 
installed  to  control  the  services,  very  often 
disappear  with  street  improvements,  or  for 
other  reasons,  so  that  the  service  pipe  cannot 
be  located.    Unfortunately   when    a  service 
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pipe  begins  to  leak  the  water  usually  finds  its 
way  to  the  sewer  instead  of  showing  on  the 
surface  of  the  street  and  the  loss  goes  on  in- 
definitely. 

The  surveys  show  there  is  more  or  less 
underground  loss  of  water  from  the  water 
mains  and  service  pipes  in  the  streets.  Many 
of  the  tests  show  a  condition  of  loss  that  is 
not  serious,  but  quite  a  number  of  large  losses 
have  been  discovered.  In  nearb'  every  dis- 
trict some  streets  were  found  in  which  the 
underground  leakage  was  high.  Provision 
should  be  made  in  the  appropriation  for  oper- 
ation and  maintenance  each  year  to  strip  the 
mains  of  old  services  not  in  use,  where  the 
underground  leakage  is  found  to  be  excessive. 
The  work  could  be  done  at  a  minimum  cost 
at  the  time  the  paving  is  relaid. 

THE  STOP  COCK  AT  THE  CURB — ITS  RELATION  TO 
UNDERGROUND   LEAKAGE   IN   THE  STREET. 

The  cost  and  expense  of  installing  a  service 
pipe  is  borne  by  the  consumer.  The  ordinance 
requires  that  the  person  so  supplied  with  wa- 
ter shall  provide  a  buffalo  box  with  a  shut- 
off  cock  at  the  curb  or  walk. 

The  entire  cost  and  expense  of  installing  a 
service  pipe  is  provided  for  in  the  Revised 
Municipal  Code,  but  the  repair  of  the  same 
is  not  specifically  provided  for.  The  repair 
of  the  service,  from  the  buffalo  box  to  the 
building  on  the  premises  supplied  with  water, 
is  borne  by  the  owner  of  the  property.  The 
general  ordinances  do  not  provide  for  the 
maintenance  of  the  buffalo  box  or  curb  cock, 
nor  do  they  provide  specifically  for  the 
maintenance  of  the  service  pipe  from 
the  buffalo  box  to  the  main  in  the 
street.  The  Budget  for  1911  contains  an 
appropriation  for  "Repairs  of  Service  Pipes" 
and  the  city,  since  March,  1911,  has 
repaired  leaky  service  pipes  in  the  street.  No 
systematic  repair  or  inspection  of  the  buffalo 
box  or  curb  cock  has  ever  been  made.  Where 
the  Bureau  of  Water  Rate  Collections,  which 
has  supervision  over  this  part  of  the  work 
finds  it  necessary  to  turn  on  or  shut  off  the 
water  and  the  curb  cock  cannot  be  operated, 
the  property  owner  is  notified  to  make  re- 
pairs. In  this  way  a  few  curb  cocks  are  re- 
paired. Under  the  old  ordinance  the  property 
owner  was  required  to  keep  the  curb  cock 
and  buffalo  box  in  repair.  Under  the  new 
ordinance  keeping  them  in  repair  is  not  pro- 
vided for. 

The  result  of  this  failure  in  keeping  the 
stop  cock  at  the  curb  or  walk  in  repair  has 
been  costly  to  the  city.  It  has  resulted  in  gen- 
eral neglect  of  the  curb  cock.  A  large  per 
cent  of  the  buffalo  boxes  have  disappeared  or 
cannot  be  operated.  They  have  not  been 
brought  to  grade  with  street  improvement  or 
with  sidewalk  improvement  work.  Some  one 
has  to  pay  for  this  neglect  when  it  becomes 
necessary  to  use  the  stop  cock  for  any  pur- 
pose. 

The  practical  value  of  the  curb  cock  in 
good  repair  as  a  means  of  attacking  the  un- 
derground losses  of  water  in  the  street  has 
been  forcefully  demonstrated  in  other  cities. 
Determinations  for  underground  leakage  in 
the  street  are  made  at  present  after  the  house 
plumbing  has  been  repaired.  This  is  done  by 
measuring  the  flow  into  the  street  main  dur- 
ing the  small  hours  of  night  or  after  mid- 
night. The  flow  at  these  hours  of  the  night 
represents  underground  leakage  waste  and 
illicit  use,  and  some  legitimate  usage. 

The  estimates  for  underground  leakage  are 
based  upon  the  rate  of  flow  during  the  small 
hours  of  the  night.  A  portion  of  the  night 
flow  is  underground  leakage,  and  a  leakage 
is  flue  to  usage  and  waste.  The  dividing  line 
between  the  underground  leakage  and  usage 
and  waste  is  at  the  stop  cock  at  the  buffalo 
box.  By  closing  all  the  stop  cocks  at  the 
curt  or  walk  and  measuring  the  flow  of  wa- 
ter at  night  into  a  street  main,  the  under- 
ground leakage  on  the  same  may  be  definitely 
determined. 

I  Hiring  the  past  year  the  city  laid  over  120 
miles  of  pavement.  The  water  mains  were 
tested   before  the   pavement   was  laid.  The 

it- '  I  improvement  tests  were  nearly  all  made 
in  April  and  May    They  were  made  t"  ascer- 


tain if  the  main  was  free  from  leakage  in  the 
street  and  in  good  condition.  The  flow  tests 
were  made  at  night  time  and  they  showed  all 
water  flowing  into  the  street  main.  The  flow 
at  night  into  a  main  included  the  waste  and 
leakage  inside  premises  in  addition  to  the  un- 
derground leakage  in  the  street.  These  two 
elements  could  not  be  separated  on  account  of 
the  neglect  of  the  buffalo  boxes.  It  is  esti- 
mated that  over  50  per  cent  of  the  buffalo 
boxes  cannot  be  operated  or  have  disappeared. 
In  some  streets  where  work  was  recently  in 
progress  not  a  buffalo  box  was  to  be  found. 

It  is  doubtful  if  permanent  results  in  elim- 
inating underground  leakage  in  the  street  will 
be  attained  over  the  general  area  of  the  city 
until  the  flow  into  a  main  can  be  measured 
with  the  stop  cocks  on  the  service  pipes  of  all 
consumers  shut  off  at  the  curb.  Such  a  test 
shows  definitely  the  amount  of  underground 
leakage  in  the  street  main.  It  gives  an  ac- 
curate basis  for  determining  whether  the  city 
shall  go  to  the  expense  of  overhauling  the 
main  in  the  street. 

The  repair  of  the  buffalo  boxes  and  curb 
cocks  in  the  city  of  Chicago  would  probably 
cost  about  $6  each  if  done  in  quantity.  The 
work  should  proceed  along  with  metering  and 
street  improvement  work  as  a  part  of  the 
maintenance  of  the  department.  If  under- 
taken systematically  the  work  could  be  done 
at  a  rate  that  would  cover  the  city  of  Chi- 
cago in  5  to  8  years,  without  any  consider- 
able extra  burden  of  expense. 

WHAT     HAS     BEEN     ACCOMPLISHED     BY  WATER 
SURVEYS   TO  NOV.   1,  1911. 

It  is  difficult  to  show  directly  and  separately 
in  dollars  and  cents  all  the  results  accom- 
plished by  house  to  house  inspection,  trunk 
main  surveys,  district  surveys,  tests  for  un- 
derground leakage,  street  improvement  tests 
when  paving  is  relaid,  and  meter  and  pump 
slip  tests.  This  work  is  not  special  work,  but 
is  regular  work  of  the  department.  It  must 
be  provided  for  in  one  way  or  another,  how- 
ever the  cost  is  met,  in  order  to  give  service 
and  produce  economy. 

It  is  possible,  however,  to  show  a  portion 
of  the  direct  benefit  in  dollars  and  cents.  This 
is  submitted  as  follows : 

The  total  results  obtained  by  eliminating 
losses  from  leaky  plumbing  fixtures  will  not 
be  available  until  the  end  of  December  of  this 
year.  The  survey  work  to  date  has  been 
carried  on  in  27  districts,  covering  about  12 
square  miles.  The  direct  saving  made  to 
Nov.  1  by  repairing  plumbing  out  of  repair 
was  approximately  13,000,000  gals,  of  water 
per  day.  By  the  end  of  1911  this  figure  will 
be  increased  appreciably  as  there  are  nine 
districts  in  which  the  inspection  and  surveys 
are  incomplete.  The  street  improvement  work, 
consisting  of  testing  the  mains  in  the  streets 
for  leakage  before  relaying  the  pavement,  was 
carried  on  during  April  and  May.  Over  100 
miles  of  streets  were  tested  for  leakage  and 
in  only  a  few  cases  were  the  streets  found 
free  from  night  flow. 

Where  the  leakage  was  excessive  the  main 
was  stripped,  or  recommendations  for 
changes  and  improvements  were  made.  Such 
recommendations  were  made  for  Clark  street, 
from  Harrison  street  to  15th  street,  where  the 
underground  leakage  was  found  to  be  high. 
The  changes  recommended  for  this  street 
when  made  will  produce  a  saving  of  nearly 
1,(1(10,(100  gals,  of  water  per  daw 

The  results  accomplished  in  stopping  under- 
ground leakages  so  far  this  year  amount  to 
over  -1,000,000  gals,  of  water  per  day. 

The  results  accomplished  by  testing  meters 
in  place  is  quite  important.  A  number  of 
such  tests  were  made  this  year,  and  some 
meters  with  considerable  slippage  were  found 
and  repaired.  Where  the  slippage  of  a  meter 
is  eliminated  a  direct   increase  in  revenue  is 

produced. 

The  benefit  t"  the  City  from  trunk  main 
lUrveyi  is  difficult  to  show,  although  such  sur- 
veys are  of  great  importance  in  producing 
economy   of   design    and    in    giving  service 

where  needed. 

An  illustration  of  the  value  of  flow  data  in 
large    mains    was   demonstrated    bv    a  trunk 


main  survey  made  in  1903  in  the  borough  of 
Brooklyn,  New  York  City,  where  a  design 
for  additional  feeder  mains  was  proposed. 
This  design  for  additional  feeder  mains  was 
estimated  to  cost  $700,000.  A  trunk  main  sur- 
vey was  made  of  the  distribution  system  of 
Brooklyn,  requiring  about  two  months'  time. 
After  the  data  obtained  from  the  survey  was 
submitted  the  first  estimate  for  new  mains 
was  revised  and  decreased  to  less  than  $400,- 
000. 

In  answer  to  a  fair  question  as  to  what 
benefit  to  the  city  can  be  shown  for  the  $154,- 
000  appropriated  for  survey  work  for  1911, 
let  us  take  the  figures  for  the  direct  benefit 
accomplished  to  Nov.  1,  1911,  as  against  the 
money  expended  to  this  date. 

Taking  the  value  of  17,000,000  gals,  per  day 
at  the  cost  of  3  cts.  per  1,000  gals.,  the  sav- 
ing made  so  far  this  year  amounts  to  $142,350. 
Against  this  the  city  has  expended  a  little 
less  than  $93,000,  $4,800  of  which  was  for 
new  instruments  purchased. 

The  total  estimated  direct  saving  for  this 
year  will  amount  to  over  20,000,000  gals,  of 
water  per  day. 


Amount  of  Ground  Water  Infiltration 
Into  Sewers  in  Various  Cities — 
Methods  of  Waterproofing 
Sewers. 

The  proceedings  of  the  National  Association 
of  Cement  Users  for  1911  contain  an  extreme- 
ly valuable  and  comprehensive  topical  discus- 
sion on  the  waterproofing  of  sewers.  Sewerage 
engineers  of  wide  experience  lead  in  the  dis- 
cussion. The  matter  here  given  is  abstracted 
from  the  discussion  mentioned. 

In  the  separate  system  of  sewerage,  where 
the  house  sewage  often  is  pumped  and  passed 
through  purification  works,  the  amount  of 
ground  water  leaking  into  the  sanitary  sewer 
forms  a  considerable  part  of  the  effluent  which 
must  be  pumped  and  purified.  In  some  cities, 
as  will  be  noted  from  the  data  given  below, 
the  cost  of  pumping  sewage  and  constructing 
and  operating  purification  works  is  more  than 
doubled  by  the  amount  of  ground  water  which 
must  be  handled. 

AMOUNT  OF  GROUND   WATER  INFILTRATION  INTO 
SEWERS. 

The  data  on  the  amount  of  infiltration  into 
sewers  here  given  were  taken  from  the  re- 
ports of  engineers  by  Mr.  George  T,  Ham- 
mond, designing  engineer  of  the  Brooklyn 
Bureau  of  Sewers,  and  were  presented  in  the 
discussion. 

New  Orleans,  La. — The  plan  provided  for 
the  removal  of  0.003  cu.  ft.  per  sec.  per  acre 
of  ground  water,  or  1,250,000  gals,  per  sq. 
mile  per  day.  In  1909  one  sewage  pumping  sta- 
tion had  an  average  dry  weather  discharge  of 
20,000,000  gals,  per  day,  of  which  "probably 
15,000,000  gals,  is  ground  water,  which  is  be- 
ing absorbed  continuously  from  the  soil  of 
the  city,  lowering  its  moisture  line  in  the  soil 
and  vastly  improving  its  sanitary  condition." 

The  sewers  of  New  Orleans  were  con- 
struted  with  great  care,  on  the  separate  sys- 
tem, and  Mr.  Hammond  considers  the  system 
one  of  the  finest  in  the  world.  It  is  so  located 
that  the  pumping  of  ground  water  is  a  distinct 
advantage  to  the  city.  Therefore,  no  water- 
proofing was  undertaken,  but  the  joints  were 
all  made  as  tight,  and  the  work  was  constructed 
as  water-tight,  as  such  work  can  be  made 
without  special  provision  for  waterproofing. 
The  surface  of  the  city  is  lower  than  the  sur- 
face of  the  Mississippi  River,  except  along 
the  levees.  However,  the  result  well  illustrates 
the  freedom  with  which  ground  water  enters 
well  constructed  sewers  that  have  not  been 
specially  waterproofed. 

The  pipe  sewers,  from  the  smallest  size  up 
to  3(1  ins.  in  diameter,  arc  of  the  very  best 
quality  of  vitrified  stoneware  pipe.  The  main 
sewers  are  principally  of  brick,  although  there 
are  also  several  miles  of  concrete  sewer  of 
sizes  from  3  ft.  9  in.  to  5  ft.  9  in.  in  diameter. 

lirooklyn,  N.  Y.  The  portions  of  the  sys- 
tem in  low  ground  admit  considerable  ground 
water.    In  one  section  of  the  city  which  con- 
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tains  about  200,000  population,  and  in  which 
the  dry  weather  flow  is  pumped  and  treated, 
from  5  to  20  per  cent  of  the  flow,  in  accord- 
ance with  the  season,  is  estimated  to  be  ground 
water.  The  total  dry  flow  varies  from  15,000,- 
000  to  20,000,000  gals,  per  day.  The  system 
consists  of  brick  main  sewers,  and  of  vitrified 
and  concrete  pipe  collectors.  The  two  kinds 
of  pipe  are  used  in  about  equal  quantities. 
The  maintenance  cost  per  mile  per  year  is 
about  equal  on  each  kind  of  pipe  and  is  very 
low.  Maintenance  cost  of  brick  sewers  per 
mile  is  about  four  times  as  great.  At  Coney 
Island  the  leakage  into  sewers  ranges  from 
20  to  50  per  cent  of  the  flow,  all  of  which  has 
to  be  pumped.  The  Sewer  Bureau  is  relay- 
ing much  of  this  leaky  system  with  sewers 
having  carefully  waterproofed  joints. 

Reading,  Pa. — The  water  supply  is  127  gals, 
per  capita.  The  sewage  is  163  gals,  per  cap- 
ita. The  infiltration  of  ground  water  amounts 
to  5,172  gals,  per  mile  per  day.  The  system  is 
practically  new  and  is  constructed  of  vitrified 
pipe,  and  brick  and  concrete  mains. 

Providence,  R.  I. — The  amount  of  sewage 
pumped  in  1905  was  as  follows:  Daily  aver- 
age for  the  year,  21,706,889  gals.;  daily  aver-' 
age  for  wet  weather,  32,131,655  gals.  This 
was  an  increase  of  about  one-half  in  wet 
weather.  The  system  is  a  separate  system. 
The  sewers,  from  16  ins.  in  diameter  up  to 
the  largest  size,  are  brick.  The  pipe  sewers 
range  in  size  from  6  to  15  ins.,  and  are  partly 
iron  and  partly  vitrified  pipe. 

Baltimore,  Md. — In  the  new  system  being 
installed,  notwithstanding  careful  waterproof- 
ing of  interceptors,  and  the  use  of  water- 
proofed joints,  provision  is  being  made  in  the 
size  of  the  sewers  for  the  entrance  of  some 
ground  water.  The  Board  of  Consulting 
Engineers  say,  in  their  report  to  the  sewerage 
commission  (1906)  : 

Prom  our  experience  with  this  subject  in  other 
places,  it  is  our  opinion  that  in  the  earlier  years 
of  the  new  works,  the  total  amount  of  the  sew- 
age would  not  exceed  the  water  supply.  In  sub- 
sequent years,  when  the  sewers  are  extended 
into  less  thickly  populated  portions  of  the  city, 
and  buildings  are  more  generally  connected  with 
the  sewers,  the  sewage  increased  by  ground 
water  will  be  materially  in  excess  of  the  water 
supply. 

The  board  advised  providing  for  150  gals, 
of  flow  per  capita  with  sewers  designed  to  flow 
half  full  with  this  quantity.  The  system  is 
separate.  Vitrified  clay  pipe  is  used  for  all 
pipe  sewers. 

Columbus,  O. — Ground  water  entering  sew- 
ers, when  ground  is  wet  after  storms,  is  about 
100  per  cent  of  the  dry  weather  flow ;  during 
storms  it  ranges  from  100  to  296  per  cent  of 
the  dry  weather  flow.  System  is  built  of  brick, 
vitrified  clay  and  concrete. 

Kalamazoo,  Mick.-—  Ground  water  entering 
sewers  is  about  20  per  cent  of  their  capacity. 
System  formed  mainly  of  vitrified  clay  pipe. 

Norfolk,  Va. — Ground  water  forms  60  per 
cent  of  the  pumping.  Sewers  are  brick,  vitri- 
fied clay  and  iron  pipe. 

Canton,  O. — Main  sewer  admits  ground  wa- 
ter at  the  rate  of  70,000  gals,  per  mile  per  day. 

Brockton,  Mass. — The  ground  water  flow 
is  said  by  reports  to  have  been  400,000  gals, 
per  day  from  16  miles  of  sewers,  or  25,000  gals, 
per  mile  per  day. 

Red  Bank,  N.  /.—Strictly  separate  system. 
No  storm  water  is  supposed  to  enter,  but  after 
a  shower  the  flow  quickly  doubles  in  quantity. 
Vitrified  clay  and  iron  pipe  are  in  use. 

Vineland,  N.  J. — Strictly  separate  system  of 
sewers  constructed  of  vitrified  pipe.  The  flow 
in  wet  weather  is  nearly  double  that  in  dry. 

Westfield,  N.  /.—Strictly  separate  system  of 
sewers  constructed  of  vitrified  clay  pipe.  There 
are  about  15  miles  of  sewers  8  ins.  to  24  ins. 
in  size.  The  ground  water  entering  the  sew- 
ers increases  the  ordinary  flow  about  50  per 
cent. 

Further  interesting  data  on  the  amount  of 
ground  water  infiltration  are  given  by  Mr. 
Kenneth  Allen,  chief  engineer  of  the  Metro- 
politan Sewerage  Commission  of  New  York. 
The  following  figures  are  from  Mr.  Allen's 
discussion : 


In  Providence,  R.  I.,  the  infiltration  has 
been  estimated  at  47  gals,  per  capita  per  day. 

In  Waterbury  the  infiltration  to  a  concrete 
sewer  about  4  ft.  5  ins.  square  laid  under  a 
head  of  from  4  to  12  ft.  amounted  to  one  gal- 
lon per  second  for  every  400,000  sq.  ft.  of 
interior  surface,  or  0.218  gal.  per  sq.  ft.  per 
day. 

The  infiltration  to  140  miles  of  sewers  in 
Massachusetts  towns  has  been  estimated  at  40,- 
000  gals,  per  mile  daily.  Taking  the  larger 
systems  of  the  state  it  has  been  estimated  at 
70,000  gals,  per  mile. 

In  the  metropolitan  system  near  Boston  it 
has  averaged  40,000  gals,  per  mile  before  mak- 
ing connections. 

In  their  report  on  a  system  of  sewerage  for 
the  city  of  Baltimore  in  1897,  Messrs.  Hering 
and  Gray  recommended  an  allowance  of  750,- 
000  gals,  per  sq.  mile  in  the  low-lying  districts 
near  the  harbor,  and  100,000  gals,  per  sq.  mile 
per  day  in  other  parts  of  the  city.  In  1906 
Mr.  F.  P.  Stearns  proposed  an  allowance  of 
from  30,000  to  80,000  gals,  per  mile  of  sewer 
daily.  In  later  estimates  12  gals,  per  capita 
have  been  assumed. 

Mr.  C.  E.  Grunsky  estimated  for  the  sewer- 
age of  San  Francisco  a  daily  volume  of  55,300 
gals,  per  sq.  mile  for  pipe  sewers  and  166,000 
gals,  per  sq.  mile  for  brick  sewers. 

In  Peoria,  III,  the  infiltration  was  estimated 
at  from  50,000  to  100,000  gals,  per  mile  for 
sewers  in  wet  ground.  In  the  case  of  brick 
sewers  it  was  estimated  at  15  gals,  per  sq.  ft. 

The  above  figures  show  the  variation  in  the 
amount  of  ground  water  infiltration  and  indi- 
cate how  serious  the  problem  may  become  in 
some  cases.  Mr.  Hammond  considered  it  like- 
ly that  his  list  could  be  extended  to  include 
nearly  every  sewer  system  installed  in  this 
country  previous  to  1900,  and  many  since  in- 
stalled. 

METHODS   OF  WATERPROOFING  SEWERS. 

As  Mr.  Hering  points  out,  waterproofing 
may  be  applied  in  three  general  ways.  One 
way  is  to  have  the  material  of  the  structure 
and  the  joints  impervious.  This  will  prevent 
leakage  in  either  direction.  Another  way  is 
to  coat  the  outside  of  the  sewers  if  the  object 
is  to  prevent  infiltration  of  ground  water  into 
the  sewer.  The  third  way  is  to  coat  the  in- 
side of  the  sewer  if  a  leakage  of  the  sewage 
into  the  ground  is  to  be  prevented. 

Mr.  Hammond  submits  the  following  classi- 
fication of  the  causes  of  failures  and  leaks  in 
pipe  sewers :  1.  Pipe  of  improper  material 
for  sewers.  2.  Defective  or  broken  pipe.  3. 
Defective  joints.  4.  Defective  house  connec- 
tions. 5.  Improper  foundations.  6.  Careless 
or  improper  backfilling  of  trenches.  7.  Im- 
properly constructed  brickwork  and  concrete. 
8.  Disintegration  of  pipe  or  masonry,  caused 
by  chemicals  or  impurities  in  solution  in  the 
sewage  or  in  the  ground  matter,  and  from 
steam  admitted  to  the  sewers.  9.  Failures  from 
other  causes  not  classified,  as  unexpected  con- 
traction and  expansion,  impact,  etc. 

Mr.  Hammond  discusses  waterproofing 
methods  as  follows: 

"The  waterproofing  of  sewers  is  perfectly 
practicable.  The  extent  to  which  it  should 
be  employed,  and  the  best  method  adaptable 
to  a  given  case,  are  the  problems  to  be  met,  as 
well  as  the  probable  length  of  time  during 
which  the  waterproofing  employed  will  con- 
tinue effective,  and  the  best  should  be  selected 
for  each  special  case. 

"There  are  various  methods  here  for  pro- 
ducing the  effect,  as  elsewhere.  Coatings  of 
bituminous  materials  may  be  applied  to  the 
external  surface  of  the  sewer,  and  gaskets 
dipped  in  tar  or  maltha  or  hot  asphalt  may 
be  employed  in  the  joints ;  or  the  whole  in- 
terior of  the  sewer  may,  in  the  case  of  large 
masonry  structures,  be  treated  with  a  plaster. 
Again,  the  sewers  may  be  designed  to  be  built 
of  concrete  pipe  rendered  impervious  by  ex- 
terior coatings  of  asphalt  paint  or  maltha;  or 
by  having  an  antihydrous  waterproofing  com- 
pound mixed  with  the  cement  used  in  the  con- 
crete. Recent  experiments  seem  to  show  that 
even  the  admixture  with  the  concrete  of  clay, 
or  various  other  substances,  will  produce  a 
dense  and  waterproofing  material.  Concrete 


rendered  impervious  by  one  of  these  methods 
may  be  used  in  forming  the  larger  sewers  in 
place,  and  in  making  the  manholes  and  other 
appurtenances.  Also,  in  the  construction  of 
pump  wells  and  disposal  works;  and  in  vari- 
ous instances  this  method  may  be  supple- 
mented by  the  use  of  bituminous  exterior  coat- 
ings. 

"In  Baltimore,  where  the  most  elaborate  and 
extensive  system  of  sewers  now  under  way  in 
this  country  is  being  constructed,  and  no  de- 
tail is  being  lost  sight  of  or  expense  spared 
which  could  render  the  system  more  perfect, 
the  intercepting  sewers  are  being  treated  with 
a  complete  waterproof  coating." 

In  addition  to  the  data  given  by  him  on  the 
amount  of  ground  water  infiltration,  previously 
quoted  in  this  abstract,  Mr.  Allen  discussed 
the  methods  and  cost  of  waterproofing  sewers. 
We  quote,  as  follows  : 

"In  the  case  of  vitrified  pipe  sewers,  if  these 
are  sound  and  of  good  quality,  it  only  remains 
to  secure  an  impervious  joint.  This  is  not 
practicable  with  natural  cement.  With  Port- 
land cement  mortar  following  a  gasket  satu- 
rated with  grout  and  carefully  calked  there 
will  be  very  little  leakage.  The  difficulty  lies 
in  ensuring  perfect  work,  especially  in  a  wet 
trench,  and  the  possibility  of  cracking  the  joint 
by  settlement  in  a  soft  soil.  To  overcome 
these  objections  various  substitutes  for  the 
cement  mortar  joint  have  been  used  with  more 
or  less  success. 

With  a  firm  bed  or  foundation  a  mixture  of 
1  part  of  fine  sand  with  1  part  of  flour  of 
sulphur  heated  to  about  230°  F.  poured  in  the 
joint  over  a  well  calked  gasket  is  said  to  give 
a  watertight  joint  costing  for  an  8  in.  pipe  12 
cts.,  for  a  15  in.  pipe  19  cts.  and  a  30  in.  pipe 
30  cts.  Possibly  leadite,  which  is  somewhat 
similar  in  character  and  which  the  writer  has 
used  successfully  for  cast  iron  pipe  joints 
would  answer  equally  well.  Either  of  these 
materials  will  provide  a  strong  but  unyielding 
joint,  so  that  in  case  of  settlement  an  undue 
strain  is  brought  to  bear  on  the  bell. 

For  yielding  soils  the  writer  believes  some 
form  of  bitumen  may  eventually  be  found  that 
will  be  both  elastic  and  impervious.  For  a 
number  of  years  Mr.  J.  H.  Decker  has  used  a 
paste  made  by  kneading  cement  and  pine  tar 
pitch  by  hand  until  of  the  consistency  of  dough 
in  the  sewers  of  Atlantic  City  with  success, 
the  material  being  pressed  into  the  joint  by 
hand.  The  writer  employed  this  method  in 
laying  about  %  mile  of  conduit  of  8  to  20  in. 
vitrified  pipe  conveying  water  from  a  series 
of  artesian  wells  to  a  reservoir.  Testing  un- 
der a  head  of  3  or  4  ft.  after  completion,  the 
line  was  found  to  be  almost  absolutely  water- 
tight. This  joint,  although  setting  quite  hard, 
remains  sufficiently  pliable  to  conform  to  ordi- 
nary settlement  without  injury. 

In  Baltimore,  Mr.  E.  B.  Whitman  experi- 
mented with  a  joint  which  proved  so  satis- 
factory that  a  considerable  amount  of  vitrified 
pipe  has  been  laid  in  wet  trenches  in  the  sewer- 
age of  that  city  with  bitumen  joints.  The 
specifications  provide  that  the  inside  of  the 
bell  and  at  least  4  ins.  of  the  spigot  end  shall 
first  be  painted  with  a  thin  paint  consisting 
of  a  solution  of  bitumen  and  gasolene  or  tur- 
pentine. Two  or  three  pipe  lengths  are  usu- 
ally joined  together  before  lowering  to  the 
trench  by  first  centering  and  packing  with  a 
thin  gasket  of  hemp  or  jute  well  calked  and 
then  filling  the  joint  full  of  hot  bitumen, 
heated  sufficiently  to  expel  bubbles  but  not 
so  as  to  render  it  brittle.  The  bitumen  may 
be  the  refined  natural  or  artificial  material  or 
a  mixture  of  both,  but  must  not  have  a  melt- 
ing point  lower  than  170°  F.  or  be  brittle 
when  cooled  to  30°  F.  It  must  also  be  of 
such  a  consistency  that  a  fragment  will  not 
materially  alter  in  shape  when  kept  in  ordi- 
nary temperatures  and  must  have  a  moderate 
degree  of  resilience. 

As  a  test  it  is  specificed  that  3  lengths  of 
8  in.  pipe  joined  in  this  way  and  resting  on 
supports  7  ft.  apart  shall  earn-  a  center  load  of 
200  lbs.  without  failure  or  excessive  deflection, 
and  that  after  such  test  the  joints  shall  show 
no  leakage  when  subjected  to  a  hydrostatic 
pressure  of  5  lbs.  per  sq.  in. 
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Asphaltic  joints  have  been  used  to  a  con- 
siderable extent  in  England  and  Germany,  and 
the  writer  has  long  believed  that  a  field  would 
open  for  them  in  this  country  under  conditions 
where  cement  work  would  be  injured  by  wash- 
ing or,  later,  by  cracking. 

With  larger  sewers  it  is  desirable  to  employ 
concrete  in  preference  to  brick  if  watertight 
work  is  desired.  There  is  no  question  but  that 
reasonably  tight  work  can  be  secured  by  using 
correct  proportions  and  a  wet  mixture,  but 
additional  safety  may  be  had  by  the  use  of 
waterproofing  compounds  by  the  judicious  ad- 
mixture of  lime  or  clay  to  the  concrete  or  by 
the  application  of  a  layer  of  waterproofing 
material.  The  writer  believes  that  the  latter 
safeguards  are  rarely  required  in  sewer  work 
when  good  work  can  be  relied  on  by  contractor 
and  inspector. 

In  the  construction  of  the  west  low  level 
interceptor  at  Baltimore,  waterproofing  was 
applied  to  the  interior  surface  of  the  concrete 
and  a  brick  ring  added  inside  to  protect  this. 
The  diameter  on  sections  1  and  2,  which  lay 
along  the  waterfront  with  the  invert  from 
about  11  to  13  ft.  below  tide  level,  were  from 
74  to  84  ins.  The  invert  was  first  swabbed 
with  hot  Trinidad  asphalt  upon  which  was 
placed  a  layer  of  10  oz.  burlap.  This  was 
then  rubbed  down  and  painted  with  hot  asphalt, 
a  second  layer  of  burlap  applied  and  this  was 
then  brushed  down  and  saturated  with  a  third 
coat  of  asphalt.  The  brick  ring  was  then  laid 
complete  and  the  waterproofing  carried  over 
the  brick  arch.  The  concrete  arch  was  finally 
laid  on  this. 


Some  difficulty  was  experienced  at  first  from 
the  water  which  dripped  on  the  tops  of  the 
side  walls  and  found  its  way  between  the 
waterproofing  and  concrete  of  the  invert,  form- 
ing blisters  1  or  2  ins.  in  diameter.  Where 
this  occurred  the  blisters  were  pierced,  emp- 
tied and  patched.  To  prevent  its  recurrence 
channels  were  left  in  the  tops  of  the  side 
walls  to  cut  off  the  flow  from  outside  and  the 
lap  of  the  burlap  rolled  up  and  covered  with 
canvas  to  keep  it  as  dry  as  possible. 

In  forming  the  joint  with  the  waterproofing 
of  the  arch  the  layers  were  lapped  in  pairs 
and  an  additional  strip  of  burlap  added  out- 
side, making  the  waterproofing  at  this  most 
troublesome  location  o-ply. 

To  drain  the  channels  left  in  the  side  walls 
3  in.  terra  cotta  drains  were  inserted,  occa- 
sionally running  down  through  the  side  walls 
to  a  V±  bend  and  thence  to  the  gravel  near  the 
under  drain. 

If  the  burlap  got  wet,  as  was  sometimes  in- 
evitable, it  was  dried  with  a  gasoline  torch, 
although  in  extreme  cases  this  was  not  prac- 
ticable. To  dry  the  invert  before  waterproof- 
ing, if  too  damp,  gasoline  was  sprinkled  on 
and  lighted,  but  in  sparing  quantity  to  avoid 
injury  to  the  concrete.  At  other  times  it  was 
merely  sprinkled  with  dry  cement,  which  ab- 
sorbed the  moisture  and  was  then  brushed  off. 

Estimates  of  the  actual  cost  were  made  from 
time  to  time  with  the  following  results: 

Per 
lin.  ft. 

Cost  of  waterproofing  S4-in.  sewer  $1.60 

Cost  of  waterproofing  80-in.  sewer   1.53 

Cost  of  waterproofing  76-in.  sewer   1.45 


Cost  of  waterproofing  74-in.  sewer   1.41 

Cost  per  square  yard: 

Burlap  at  6.9  cts.  per  sq.  yd  17 

Asphalt  at  25  cts.  per  gal  •.  48 

Labor   18 

Total   '.  $0.8:j 


The  force  employed  usually  consisted  of  a 
foreman,  2  laborers  and  2  helpers. 

On  section  3  the  cost  was  reduced  by  the 
substitution  of  tar  pitch  for  asphalt.  Difficulty- 
was  experienced  in  securing  a  material  that 
would  be  neither  too  soft  at  high  temperature 
nor  brittle  at  low  temperature,  but  in  other 
respects  the  results  appeared  satisfactory.  The 
tar  pitch  cost  $8  per  1,000  lbs.,  resulting  in  the 
cost  for  this  material  of  but  15  cts.  per  sq.  yd. 
of  waterproofing. 

After  the  completion  of  the  3,590  lin.  ft.  of 
interceptor,  about  100  ft.  of  which  passed  un- 
der the  bed  of  a  tidal  stream,  the  leakage,  in- 
cluding that  from  over  2,700  ft.  of  house  con- 
nections and  a  considerable  inflow  around  a 
bulkhead  at  the  upper  end  of  Sec.  2,  amounted 
to  11.16  gals,  per  min.,  or  0.223  gals,  per  sq.  ft. 
of  interior  surface  of  interceptor  (only)  per 
day.  The  actual  infiltration  through  the  inter- 
ceptor was  practically  nothing,  as  the  water 
observed  entered  chiefly  around  the  bulkhead 
mentioned,  through  the  laterals  or  at  the  junc- 
tions with  the  interceptor.  Probably  1/10  gal. 
of  ground  water  per  sq.  ft.  per  day  would  be 
a  liberal  estimate  in  estimating  on  similar 
work.  Considering  the  relative  elevation  of 
the  ground  water  and  the  great  difficulty  in 
keeping  the  burlap  at  the  spring-line  dry  while 
turning  the  brick  arch,  the  final  result  was 
most  satisfactory." 
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Some  Methods  and  Costs  of  Irrigation 
Construction  on  the  Rock  Creek 
Conservation  Co.'s  Project  at 
Rock  River,  Wyoming. 

Contributed  by  W.  D'Rohan,  Irrigation  Engineer 

The  largest  and  most  ambitious  irrigation 
project  in  the  United  States  ever  attempted 
by  one  man  single  handed  is  now  in  process 
of  construction  by  the  Rock  Creek  Conserva- 
tion Co.  This  company  was  formed  by  Mr. 
Frank  Hosier,  principal  owner  of  the  Diamond 
Cattle  Co.,  to  irrigate  several  thousands  of 
acres  of  land  in  Albany  County,  Wyoming. 
The  land  is  part  of  the  Laramie  Plains,  and 
is  situated  along  the  Union  Pacific  R.  R.,  Fig. 
7,  with  town  of  Rock  River  as  the  hub.  It 
consists  of  about  14,000  acres  of  Carey  Act 
Land,  and  between  40,000  and  50,000  acres  of 
deeded  land;  in  addition  to  this,  the  project 
will  take  in  over  100,000  acres  of  land  belong- 
ing to  the  Diamond  Cattle  Co.,  in  Carbon 
County.  The  character  of  the  country,  con- 
sisting, as  it  does,  of  rolling  plains  crossed 
by  deep  gulches  will  involve  many  nice  points 
of  construction ;  while  the  land  is  of  such  a 
quality,  that,  when  irrigated,  it  is  of  the  high- 
est value  for  growing  small  grain,  potatoes, 
peas,  beets,  alfalfa,  flax,  berries,  and  garden 
truck 

Water  will  be  obtained  from  the  Rock  River 
and  about  50  smaller  creeks  ;  and  in  addition, 
the  company  has  acquired  some  rights  on  the 
Medicine  How  and  Wagon  Hound  Rivers; 
this  water  will  be  brought  into  the  system  in 
the  near  future.  The  watershed  of  these 
rivers  covers  the  long  range  of  mountains  ex- 
tending from  near  Elk  Mountain  to  Sheep 
Mountain,  consequently  the  precipitation  is 
during  the  fall  and  winter  in  the  shape  of 
snow,  thus  causing  a  period  of  flood  during 
the  spring  and  early  summer.  To  conserve 
this  valuable  water,  the  company  engineers 
are  busy  preparing  plans  fur  the  Hosier  re- 
»ervoir  of  over  HO.OltO  acre  feet  capacity,  the 
intake  flitch  to  which  will  be  II  miles  King.  It 
is  figured  that  work  will  he  so  far  advanced 
on  thi>*  that  the  spring  floods  can  be  con- 
served next  year.  In  addition  to  this,  the 
company  owns  two  smaller  sites  which,  with 


Pierce 
Rexryoir 


[ng.HContg 


Fig   1—Map  of  Boston  Canal  and  Lateral*  Showing  Locations  of  Concrete  Structure*. 
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»:  4-ln.  headgates,  "B,"  IS  cu.  yds.  each.  Nob.  17.  IS,  20.  22.  27.  29.  34.  87,  38.  41.  42.  44  46, 
48.  SD.  62,  54.  56,  M»,  61.  62,  65,  78;  Jf.  Hen.lKiito*.  "A."  L6  CU,  y.N    each.     No«.  7'.t.  80,  81.  S2;  Inlet 

Dropn.   ID  I >          oil    ydi     i-onoreto  ouch      No*    90.  .syphon  .<<■•■■  plan*     Nos    Ml.  si    s.,,  sc.  ST.  Standard 

91.  Hoixl  CiiIcn  HomI.t  Ditch  No  3 


December  27,  191 1. 


ENGINEERING    &  CONTRACTING 


689 


the  Pierce  reservoir  (2,400  acre  feet)  already 
completed,  will  give  a  storage  capacity  of 
nearly  100,000  acre  feet. 


At  the  present  time  the  company  has  com- 
pleted some  50  miles  of  ditches  and  laterals, 
Pierce  reservoir,  several  headgates,  drops  and 


chutes ;  5,000  ft.  of  54-in.  stave  pipe  line,  and 
laid  2,000  ft.  of  concrete  pipe. 

All  the  canals  and  laterals  were  taken  out 
by  contract  to  a  uniform  section  of  8  ft.  bot- 
tom and  1  to  1  slopes,  at  an  average  price 


of  17  cts.  per  yard,  they  are  all  in  cut,  with 
an  average  depth  of  Wi  ft. 

Owing  to  the  wide  extent  of  the  project, 
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the  long  moves  over  rough  roads  would  soon 
wreck  any  machinery,  so  the  management  de- 
cided that  it  would  he  more  economical  to 


mix  all  the  concrete  by  hand,  and  over  3,000 
cu.  yds.  were  mixed  and  placed  in  this  man- 
ner. At  first  U.  S.  Portland  cement  was 
used,  and  was  shipped  from  Yocemento,  Kan., 
costing  $2.10  per  bbl.  laid  down.    It  was  not 


satisfactory,  and  a  change  was  made  to  the 
Ideal  brand,  Colorado,  which  is  still  being 
used.  Gravel  was  obtained  from  the  creek, 
and  was  hauled  to  the  various  points  by  con- 
tract at  $(>.70  per  yard.  The  contractor  had 
to  screen  it  as  well.  For  this,  he  built  a  trap 
18  ft.  high,  with  a  10-ft.  chute,  in  the  bottom 
of  which  was  placed  the  screen ;  the  gravel 
was  taken  out  of  the  creek  bed  with  wheelers, 
carried  up  the  inclined  run  and  dumped  into 
the  trap  from  which  it  ran  down  the  screen 
into  the  wagons.  Sand  was  shipped  from 
Laramie  at  40  cts.  per  ton,  freight  $1,  and  haul- 
ing on  the  .job  $1.80  per  ton.  Ideal  cement 
cost  $2.20  per  bbl.  laid  clown  and  was  hauled 
by  company  teams  on  the  work.  Lumber  for 
forms  cost  $22  per  1,000  ft.  and  was  used  four 
times. 

The  segregation  contract  between  the  U.  S. 
Government  and  the  irrigation  company  was 
signed  early  this  year,  and  the  contract  with 
the  state  ratified  when  work  was  started  on 
the  northeastern  portion  of  the  project.  The 
water  for  this  part  is  first  diverted  from  the 
creeks  into  Pierce  reservoir,  from  which  it  is 
carried  15  miles  by  the  Bosler  Ditch,  then  6 
miles  further  on.  The  Foot  Creek  Ditch, 
which  is  a  continuation  of  the  Bosler  empties 
back  into  the  river.  Several  laterals  are  taken 
out  of  these  ditches,  the  two  largest  being 
the  Bosler  3.1  and  the  Siphon  Ditch. 

Headgate. — The  accompanying  view,  Fig.  2, 
shows  the  Bosler  3.1  headgate  and  shows  the 
general  style  of  all  the  headgates  for  the 
large  laterals.  The  top  slab  of  the  gate  over 
which  is  a  wagon  road  was  reinforced  with 
Vz-'m.  rods  spaced  8  ins.  apart,  while  plums 
were  used  in  the  heavier  parts  of  the  walls. 
The  mix  used  throughout  was  1 :2%  :5  for 
plain  concrete,  and  1:2:4  for  reinforced.  The 
cost  of  the  headgate  was  distributed  as  fol- 


lows, for  111.7  cu.  yds.  of  concrete: 

Excavation:  Per 
Item.  Total,    cu.  yd. 

276  hrs.  laborers  at  25  cts  $  69.00   

15  hrs.  teams  at  50  cts   7.50   

50  hrs.  foreman  at  35  cts   17. aO   


Total  excavation   $  94.00  $  0.84 

Materials: 

133  bbls.  cement  at  $2.20  $  279.30   

5,000  ft.  lumber  at  $22  per  M   27.50*   

46  cu.  yds.  sand  at  $4.80   220.80   

60  cu.  vds.  gravel  at  $6.70   402.00   

48  cu   yds.  "plums"  at  $1   48.00   

160  lbs.  steel  rods  at  2  cts   3.20   

Water  and  hauling  cement   25.00   


Total  materials   $1,005.80  $  9.00 

Labor: 

540  hrs.  mixing  and  placing  at  25 

cts  $  135.00   

160  hrs.  carpenters  at  40  cts   64.00   

90  hrs.  helpers  at  27.5  cts   24.75   

SO  hrs.  foreman  at  40  cts   32.00   


Total  labor   $   255.75    $  2.29 

Grand  total   $1,355.55  $12.13 


•Lumber  used  four  times. 
Drops. — All  of  the  drops  were  of  the  stand- 
ard design  shown  by  Fig.  3  and  by  the  ac- 
companying view,  Fig.  4.    The  cost  of  this 
drop  was   as  follows    for   65.5    cu.  yds.  of 


concrete : 

Per 

Excavation:  Total,    cu.  yd. 

270  hrs.  laborers  at  25  cts  $  67.50   

30  hrs.  foreman  at  30  cts   9.00   


Total  excavation   $     76.50  $  1.15 

Materials : 

2,500  ft.  B.M.  lumber  at  $22  per  M.$  13.75*   

32  cu.  vds.  sand  at  $4.80   153.60   

317  sacks  cement  at  $2.10  per  bbl.  166.42   

35  cu.  vds'.  gravel  at  $6...   210.00   

25  cu.  vds.  "plums"  at  $1   25.00   


Total  materials   $  568.77  $  8.55 

Labor: 

315   hrs.    mixing  and   placing  at 

25  cts  t  78.75   

58  hrs.  carpenters  at  40  cts   23.20   

95  hrs.  helpers  at  27.5  cts   26.12   

20  hrs.  wiling  forms  at  25  cts....  5.00   

Hauling  cement,  water,  etc   6.60   


Total  labor   $   146.47    $  2.20 

Grand  total   »   791.74  $11.90 


•Lumber  used  four  times. 

Open  Chute. — The  open  chute  shown  by  Fig. 
5  is  297  ft.  long.  It  is  built  of  reinforced 
concrete  6  ins.  thick,  the  bottom  being  8  ft. 
wide  with  sides  18  ins.  high  on  a  1  to  1  slope, 
and  is  on  a  5  per  cent  grade.  The  water  from 
it  is  discharged  into  a  chamber.  Fig.  6,  from 
which  it  is  carried  under  the  railroad  tracks 


Fig.  2 — View  of  Headgate  Outlet. 
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Section  A-A 
Fig.  3 — Standard  Concrete  Drop, 

aad  Outlet  for  Chutes  68  cu.  yds.  each  chute,  for  Variable 

Depth  of  Water  in  Feet. 
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by  a  54-in.  cast  iron  pipe  with  a  fall  of  3.06 
ft.  in  60  ft.  It  discharges  into  a  cushion,  Fig. 
7,  25  ft.  long,  and  5  ft.  deep  below  the  ditch 
bottom,  the  upper  part  having  sides  sloping  to 


Per 

Materials:  Total,    cu.  yd. 

513  cu.  yds.  sand  at  $4.80  $  246.24   

77.7  cu.  yds.  gravel  at  $6   466.19   

24.9  cu.  yds.  "plums"  at  $1   24.90   


Fig.  5— View  and  Details  of  Concrete  Lined  Chute. 


conform  with  the  shape  of  the  ditch ;  560  ft. 
of  4-in.  tile  drain  pipe  laid  12  ins.  under- 
neath the  concrete  takes  care  of  the  seepage 
water.  The  cost  of  the  chute  and  crossing 
was  as  follows,  not  including  the  cast  iron 


698  sacks  cement  at  $2.10  per  bbl.  366.45 
4.000  ft.  B.M.  lumber  at  $22  per  M.  22.00 
%-in.  steel  rods,  12  ins.  on  cen- 
ters, at  2V2  cts   297.19 


Total  materials   $1,422.97    $  9.71 


Fig.  6 — View  of  Receiving  Chamber  for  Chute  Discharge. 


pipe  which  I  was  unable  to  obtain.  The  exca- 
vation includes  chute,  railroad  crossing  and 
200  ft.  of  ditch  and  cost  as  follows: 

Item.  Total. 

6»2  hrs.  slip  teams  at  50  cts  $316.00 

7J5  hrs.  laborers  at  25  cts   181.25 

129  hrs.  foreman   38.70 

Total   $535.95 


Labor  mixing  and  placing  con- 
crete  $   317.10    $  2.16 


Grand  total   $1,740.07  $11.87 

The  intake  and  outlet  structures,  Figs.  6 
and  7,  contained  139.3  cu.  yds.  of  concrete 
which  was  placed  for  $10.42  per  cubic  yard. 
The  chute  and  railroad  crossing  were  put  in 


Pig.  8 — View  of  Temporary  Modern  Drop. 

II,,  ,  i  ,,|  I),,  rlmte  proper  m>l  including  accorduiK  to  plans  made  by  the  Union  Pacific 
tin-  cr'  '-mhk  intake  and  outlet,  lig   6  and  7,      R.  R.  Co. 

wan  an  follow*  for  146.6  cu.  yds.:  Concrete  Pipe—  About  one  mile  from  the 


railroad  on  another  hillside,  it  was  decided 
to  put  in  concrete  pipe  instead  of  the  open 
chute ;  288  ft.  of  bell  pipe  was  made.  The 
mix  used  was  1:2:3  and  was  reinforced  with 
ordinary  barbed  wire,  6  rings  being  used  to 
each  pipe.  The  concrete  was  placed  very  wet 
and  allowed  to  stay  overnight  in  the  forms 
which  were  painted  with  crude  oil  before  every 
setting.     The  cost  of  the  pipe  making  and 


laying  was : 

Pipe  Making:  Cost. 
810  hrs.  mixing  and  placing  in  forms  at 

25  cts  $202.50 

50  hrs.  team  hauling  water  at  50  cts   25.00 

158  hrs.  foreman  oiling  and  setting  forms 

at  30  cts   47.40 


Total   $274.90 

Materials: 

220  sacks  cement  at  $2.20  per  bbl  $121.00 

33  cu.  yds.  sand  at  $4.80   158.40 

Oil    10.00 

Barbed  wire    10.50 


Total   materials  $299.90 

Total  pipe   $574.80 


Fig.  7 — View  of  Outlet  for  Pipe  Crossing 
Under  Railway. 


(This  gives  for  288  ft.  of  pipe  a  cost  of 
practically  $2  per  lineal  foot.— Editors.) 
The  cost  of  laying  pipe  was  as  follows : 

292  hrs.  laborers  at  25  cts  $  73.00 

45  hrs.  foreman  at  30  cts   13.50 

Total   $  86.50 

(This  gives  for  288  ft.  a  cost  for  laying  of 

30  cts.  per  lineal  foot.— Editors.) 

The  excavation  and  backfilling  of  the  trench 

was  done  with  slip  scrapers  at  a  cost  as  fol- 


lows : 

Item.  Cost. 

220  hrs.  teams  at  50  cts  $110.00 

160  hrs.  laborers  at  25  cts   40.00 

87  hrs.  foreman  at  35  cts   26.10 

Total   $176.10 


The  intake  of  the  pipe  chute  consists  of  a 
well  8  ft.  deep  by  7  ft.  wide,  the  bottom  2  ft. 
acts  as  a  cushion,  thus  giving  the  pipe  an 
effective  head  of  6  ft.  The  pipe  discharges 
into  a  concrete  basin  so  built  that  the  top  of 
the  pipe  is  level  with  the  bottom  of  the  ditch 
which  takes  out  almost  at  right  angles  to  the 
chute.  The  two  structures  contain  118.5  yards 
of  concrete  and  cost  $14.10  per  yard. 

Wooden  Drops. — Owing  to  the  difficulty  of 
obtaining  sand,  it  was  impossible  to  complete 
the  concrete  structures  in  time  for  the  irriga- 
tion season,  so.  temporary  wooden  drops  had 
to  be  put  in.  The  drops  were  built  as  shown 
by  Fig.  8  and  are  very  effective.  The  illus- 
tration shows  an  8  ft.  drop,  the  cost  of  which 


was : 

Materials:  Cost. 

4,000  ft.  P.M.  lumber  at  $22  per  M  $  88.00 

35  lbs.  nails  at  5  cts   1.75 


Total  materials   $  S9.75 

Labor: 

42  his.  carpenters  at  40  cts  $  16.80 

90  hrs.  labor  excavating  at  25  cts   22.50 

20  hrs.  teams  at  50  cts   10.00 

Total  labor   $  49.30 

Grand  total   !  $139.05 


Flashboard's. — All  of  the  ditches 1  being  in 
cut  nukes  it  necessary  to  place  diversion  .nates 
in  the  channel  in  order  to  divert  a  sufficient 
head  into  the  laterals  For  this  purpose,  large 
steel  ovcrllow  gates  are  provided  and  are 
already  on  the  ground.  ( H\  inn  to  the  want 
of  sand  however  they  could  not  he  placed  in 
Inne,  and  the  dashboard  arrangement  as  shown 

by  Fig,  !'  was  used  it  contain*  250  ft.  R  M. 
of  lumber  and  cost  $7.75  to  build. 
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Siphon  Construction.- — The  intake  and  the 
outlet  of  the  siphon  ditch  which  takes  out  of 
the  Bosler  Canal  are  two  massive  reinforced 
concrete  structures.  The  floor  of  the  intake. 
Fig.  10.  is  7  ft.  thick  reinforced  top  and  bot- 
tom, with  1  in.  corrugated  bars  spaced  12  ins. 


(Wilson,  page  333.)  At  the  intake  and  the 
outlet,  and  also  under  the  track,  the  wood 
pipe  laps  over  a  60-in.  cast  iron  pipe,  the  joint 
being  made  by  lapping  the  iron  pipe  with 
tarred  oakum  rope. 

All  of  the  pipe  forms,  and  the  welding  of 


Fig.  9 — View  of  Temporary  Flushboard  Construction. 


apart.  The  walls  are  15  ins  thick  reinforced 
with  %-in  and  %-iti.  rods  front  and  back, 
spaced  12  ins.  and  are  strongly  buttressed. 
The  structure  contains  394  cu.  yds.  of  con- 
crete, and  26,627  lbs.  of  steel.  The  concrete 
cost  $15.88,  and  forms  and  placing  steel  73% 
cts.  per  cubic  yard.  The  gates  are  of  the 
Western  type,  Fig.  11,  and  cost  $500,  and  the 
whole  structure  cost  $7,249.97. 
The  outlet  of  the  siphon  is  a  triangular 


6" Hard  ~''xv..U  '  - 


the  bands  for  the  swelled  joints  were  made 
on  the  works,  the  slotting  of  the  staves  which 
is  usually  done  at  the  factory  was  also  done 
here.  The  bands  were  painted  with  asphaltum 
on  the  pipe.  The  tarred  rope  did  not  make 
a  successful  joint  as  the  tar  prevented  the 
rope  from  absorbing  water  and  swelling;  so  a 
concrete  collar  was  put  around  the  joint,  an 
open  space  2x12  ins.  being  left  on  the  top  of 
the  pipe,  this  was  afterwards  plugged  with 


Heavy  C I  Pipe 
-£oodStovePipe 


Dram  Tile      L-J"  : 


EngHContj 

Fig.  10 — Details  of  Concrete  Intake  for  Siphon. 


shaped  chamber  with  200  sq.  ft.  of  floor  space ; 
the  east  and  west  outlets  taking  out  at  the 
lower  corners.  The  floor  is  3  ft.  thick,  rein- 
forced with  V2  in.  and  %  in.  rods  spaced  10 
ins.  The  outlets  are  controlled  by  overflow 
diversion  gates  (illustration)  with  three  open- 
ings each  4x5  ft.  The  structure  contains  367 
cu.  yds.  of  concrete,  and  17,727  lbs.  of  steel 
and  without  the  gates  cost  $5,879.07.  Forms 
and  steel  placing  cost  86  cts.  per  cu.  yd.  and 
the  concrete  $16.01  per  cu.  yd. 


oakum.  The  costs  of  the  pipe  were  distributed 
as  follows  : 

Slotting  Staves: 

970  hrs.  laborers  at  271/,  cts  $  266.75 

260  hrs.  foreman  at  30  cts   7S.00 

Total   $  344.75 

Making  Pipe  Forms.  Bells  and  Sills: 

140  hrs.  carpenter  at  40  cts  $  56.00 

20  hrs.  blacksmith  at  25  cts   5.00 

Total  $  61.00 


Fig.  11 — View  of  Siphon  Intake  Gates. 


The  54-in.  wood  pipe  inverted  siphon,  Fig. 
12,  is  4,939  ft.  long,  and  is  built  of  Oregon  fir. 
The  staves  are  1%  ins.  thick  and  kiln  dried. 
The  shoes  are  of  the  Allen  patent  of  cast 
iron,  and  the  bolts  V2  in.  thick  are  of  mild 
steel,  and  50,000  lbs.  tensile  strength.  The 
spacing  was  figured  by  Bannister's  formula 


Welding  Bands: 

£0  hrs.  blacksmith  at  30  cts  $  15.00 

Laying  Pipe,  Cinching  Bands,  l'ainting 
Bands: 

7,932  hrs.  laborers  at  25  cts  $1,983.00 

207  hrs.  foremen  at  30  cts   62.10 

641  hrs.  foreman  at  35  cts   1S9.35 


Total   $2,234.45 


Materials  Used: 

163.000  ft.  B.M.  lumber  at  $31  $5,053.00 

Bands    3,188.06 

Shoes    605.20 

Asphaltum    10.00 

Splines    196.00 

Oakum  for  lion  pipe  joints   20.00 

Manhole    56.30 


Total   $9,128.56 

Hauling  Cost  (distance  2  miles): 

Lumber   $  489.00 

Bands    162.75 

Shoes    60.00 

Splines    4.50 


Total   $  716.25 

Back  Filling  of  Pipe  Line: 

1.101  hrs.  teams  at  50  cts  $  550.50 

790  hrs.  laborers  at  25  cts   197.50 

31 7  hrs.  foreman  at  35  cts   75.95 

Estimated  to  complete  backfilling   150.00 

Total   $  973.95 


That  is  4,939  ft.  of  pipe  cost  $13,473.96,  or 
$2.70  per  foot,  without  the  excavation.  The 
pipe  was  laid  under  a  maximum  head  of  75 
ft.,  the  bands  cost  roughly  about  42  cts.  each, 
the  shoes  8  cts.  each. 

Conclusion. — The  remaining  portion  of  the 
work  finished  this  year  is  of  the  usual  routine 
of  irrigation  construction,  and  offers  no  points 
of  construction  interest.  It  is  estimated  that 
the  project  is  one-fourth  completed,  and  the 
company  expects  to  finish  the  whole  works 
next  year. 

The  concrete  structures  are  of  the  most  sub- 


Fig.  12 — View  of  54-in.  Wood  Stave  Siphon. 


Stantial  type,  and  almost  unnecessarily  strong, 
but  it  is  the  ambition  of  Mr.  Bosler,  who  is 
putting  his  own  money  in  the  work,  to  have 
the  project  the  strangest  in  the  country,  and 
the  heavy  construction  is  the  result.  He  has 
also  opened  up  an  experimental  farm  under 
the  control  of  Doctor  Bishop  of  about  4, MO 
acres  scattered  in  various  parts  over  the  pro- 
ject and  planted  to  various  crops  so  that  the 
prospective  settler  can  see  what  the  land  can 
produce.  The  plowing  outfit  consists  of  two 
steam  plows,  one,  having  ten  14-in.  plows  and 
the  other  14.  They  travel  about  3  miles  per 
hour  and  cover  on  an  average  some  40  acres; 
the  cost  per  acre  being  $2.50. 

Mr.  Frank  Bosler  is  the  president  and 
owner  of  the  Irrigation  Co.,  Professor  L,  W. 
Trumbull  is  manager,  with  the  writer  in  direct 
charge  of  construction.  Mr.  J.  A.  Whiting 
of  Cheyenne.  Chief  Engineer  of  the  project, 
is  the  designer  of  the  works ;  and  Mr.  Frank 
Cummings,  Rock  River,  is  in  charge  of  the 
surveying  parties  on  the  field.  Messrs.  Franzan, 
Kasan,  Matlock  &  Lydell.  Smith  &  Lapache, 
and  Nelson,  all  of  Rock  River,  were  the  team 
contractors  on  the  work. 
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The  Preparation  and  Enforcement  of 
Drainage  Specifications. 

Contributed  by  J.  L.  Parsons,  Drainage 
Engineer. 

As  in  other  engineering  enterprises  drainage 
specifications  supplement  the  plans  in  enumer- 
ating in  detail  all  requirements  as  to  the  na- 
ture and  quality  of  necessary  materials,  the 
standards  to  which  all  completed  work  must 
conform,  the  mutual  obligations  of  both  con- 
tractor and  owner,  and  all  other  matters  in- 
cident to  the  successful  administration  and 
completion  of  the  work.  Also  the  component 
specification  clauses  are  probably  as  variously 
interpreted  by  owners,  engineers  and  con- 
tractors with  as  many  resulting  disagreements 
and  lawsuits.  The  controlling  intention  in 
the  preceding  discussions  has  been  to  em- 
phasize the  importance  of  drainage  engineers 
investigating  and  intelligently  analyzing  all 
influencing  conditions  during  the  prosecution 
of  the  preliminary  survey  and  the  preparation 
of  plans  in  order  that  drainage  systems  may 
be  planned  and  constructed  according  to  sound 
designing  principles,  that  reliable  records  may 
be  permanently  available,  and  that  contractors 
and  land  owners  may  be  definitely  informed 
concerning  the  actual  conditions  which  will 
be  encountered  during  construction  and  the 
probable  behavior  (of  the  drain)  and  results 
to  be  expected  after  construction.  It  is 
equally  essential  that  the  specifications  gov- 
erning the  actual  installation  of  drainage 
works  be  as  thoroughly  evolved  to  insure 
proper  construction,  and  also  be  brief,  con- 
cise and  so  simply,  fairly  and  definitely  stated 
that  the  minimum  of  injustice  and  litigation 
will  arise  in  their  enforcement. 

Specifications  relating  to  legal  drainage  or- 
ganizations only  will  be  discussed,  as  such  a 
list  will  necessarily  include  all  items  applica- 
ble to  the  smaller  farm  systems  and  organiza- 
tions by  contract  agreement.  All  specifica- 
tion items  necessary  for  inclusion  in  cases  of 
drainage  district  organization  'will  be  treated 
in  the  following  order:  (1)  Each  specification 
item  will  be  stated  in  its  proper  sequence  in 
the  language  and  form  advocated  by  the  au- 
thor, and  (2)  various  possible  and  common 
requirements  and  interpretations  will  be  an- 
alyzed and  discussed  and  the  function  of  the 
construction  engineer  in  the  enforcement  of 
the  specifications  and  the  discharge  of  his 
duties  as  judge  and  arbiter  between  the  in- 
terested parties  during  actual  construction 
commented  upon.  Specifications  for  tile  drain? 
and  open  ditches  will  first  be  considered  in 
order  followed  by  a  discussion  of  general 
provisions  applicable  to  all  drains. 

Tile. — Unless  otherwise  specified  all  tile  used 
in  the  construction  of  tile  drains  shall  conform 
to  the  following  requirements:  All  clay  tile  of 
diameters  of  5  Ins.  to  10  ins.,  inclusive,  shall 
be  hard-burned,  shall  not  vary  more  than  4 
per  rent  from  a  true  diameter  and  shall  not 
be  cracked  Inward  from  either  end  more  than 
20  per  cent  of  the  length  of  the  tile  or  inward 
from  both  ends  of  the  tile  more  than  a  sum  of 
the  Ic-nKlhs  of  the  cracks  equaling  30  per  cent 
of  the  length  of  the  tile.  Clay  tile  of  diameters 
of  12  ins.  to  26  Ins.,  Inclusive,  shall  be  either 
vitrified  or  salt-glazed,  shall  not  vary  more  than 
3  per  cent  from  a  true  diameter  and  shall  not 
be  tracked  more  than  2"  and  30  per  cent  of 
their  lengths  respectively  as  specified  for  the 
smaller  tile.  All  cement  tile  shall  conform  to 
the  standard  specifications  of  the  Interstate 
Cement  Tile  Manufacturers'  Association.  All 
tile  shall  conform  In  the  above  specifications 
excepting  the  tile  required  for  sect  Ions 
which  shall  be  first  quality  salt-glazed  clay  tile 
(or  first  quality  cement  tile)  of  minimum  wall 
thickness  of  Inches,  shall  not  vary  more  than 
.:  pei  cent  from  a  I  rile  dlametei  and  shall  not 
be  cracked 

Spei  ideations  as  to  the  quality  of  tile  and 
the  standards  by  which  tile  will  be  inspected 
vary  from  those  which  simply  designate  first 
quality  tile  to  those  in  which  all  requirements 
;is  to  quality,  finish  and  processes  of  manu- 
facture arc  minutely  itemized  At  the  prcs- 
rnt  tiim    i  committee  of  the  American  Society 

of  Testing  Materials  i»  perfecting  a  lfst  of 
model  tile  specifications  which  will  undoubt- 


edly be  of  sufficient  reliability  to  be  referred 
to  as  a  standard  in  drainage  specifications  with 
the  necessary  limitations  to  allow  for  local 
conditions,  but  until  these  are  offered  each 
drainage  engineer  must  as  in  the  past  formu- 
late standards  according  to  the  best  practice 
and  experience  available. 

The  degree  of  hardness  to  which  all  clay 
tile  are  to  be  burned  should  be  fixed  by  some 
characteristic  for  all  sizes  required,  as  under 
loose  specifications  tile  companies  manufac- 
turing soft  grades  of  tile  will  insist  that  their 
tile  conform  to  the  specifications,  and  owing 
to  the  attractiveness  of  cheaper  cost  contract- 
ors will  be  particularly  anxious  to  buy  of 
these  companies.  Four  general  divisions  as  to 
hardness  and  finish  of  tile  are  common;  soft, 
hard-burned,  vitrified  and  salt-glazed  tile. 

The  use  of  soft  tile,  although  seriously  ad- 
vocated in  the  past  by  land-owners  and  engi- 
neers, will  not  be  here  considered,  as  both 
theory  and  practive  have  proven  the  harder 
burned  tile  to  be  stronger  and  more  durable. 
Hard-burned  tile  differ  from  the  soft  tile  of 
the  same  grade  of  material  very  little  in  color 
excepting  that  they  are  of  a  perceptibly  darker 
shade.  According  to  their  distinctive  appel- 
lation they  are  subjected  to  greater  heat  in 
the  kiln,  sufficient  if  properly  applied  to  burn 
them  uniformly  hard  throughout  the  walls  of 
the  tile.  Tile  thus  burned  should  emit  a  clear 
ring  or  bell  sound  when  tapped  with  a  ham- 
mer. Vitrified  tile  generally  resembles  the 
hard  burned  excepting  that  the  outside  sur- 
faces are  more  polished  and  smoother  in  ap- 
pearance because  of  the  application  of  suf- 
ficient excess  heat  to  fuse  the  outer  surfaces, 
the  color  and  appearance  of  the  interiors  of 
the  walls  being  similar  to  that  of  the  hard- 
burned  tile.  Glazed  tile  are  not  necessarily 
subjected  to  a  more  intense  heat  than  the  vitri- 
fied, but  their  surfaces  are  fluxed  and  glazed 
by  the  throwing  of  salt  into  the  kilns  when 
the  temperature  is  at  the  proper  degree,  re- 
sulting in  tile  with  very  hard,  glassy  wall 
exteriors  and  vitrified  interiors. 

As  the  cost  of  manufacture  increases  for 
each  grade  in  the  order  noted,  it  is  only  just 
and  reasonable  that  competing  contractors  be 
informed  definitely  as  to  which  grade  or 
grades  they  must  furnish.  All  reference  to 
such  arbitrary  classifications  of  hardness  and 
finish  might  be  eliminated,  being  substituted 
by  absorption  and  strength  tests,  but  owing 
to  the  fact  that  standards  of  manufacture  are 
closely  adhered  to  by  tile  manufacturers  with 
respect  to  the  four  above  divisions  sufficiently 
uniform  satisfactory  tile  can  probably  be  in- 
sured for  normal  trench  conditions  by  speci- 
fying by  classes. 

The  strength  of  tile  has  not  been  generally 
considered  in  specifications  other  than  that 
desired  greater  strength  has  often  been  a  mo- 
tive for  requiring  the  harder  burned  tile.  Prac- 
tically all  tile  companies  of  any  importance 
conform  to  a  uniform  standard  of  tile  wall 
thickness  which  is  approximately  the  same 
as  the  standard  in  vogue  for  sewer  pipe  for 
similar  diameters  and  tile  with  these  wall 
thicknesses  have  been  generally  accepted  for 
all  trench  conditions  with  a  remarkably  small 
per  cent  of  resulting  failures.  A  few  fac- 
tories have  manufactured  double  strength  tile 
for  unusual  conditions,  but  these  have  been 
little  used.  The  practice  of  using  uniformly 
burned,  sound  tile  of  standard  wall  dimen- 
sions may  safely  be  continued  for  trenches 
in  stable  soils  and  for  depths  of  approximately 
8  ft.,  as  the  pressure  in  such  cases  is  not  suf- 
ficient to  crush  the  tile.  Where  sandy  soils 
arc  encountered  at  any  depth  the  pressure 
upon  the  tile  is  greatly  increased  because  of 
the  lateral  pressure  of  the  ■adjacent  semi-fluid 
soil  in  addition  to  the  vertical  pressure  of  the 
backfilling  and  the  strength  of  the  tile  should 
b<  proportionately  greater  to  withstand  the 
total  pressure  exerted.  Experiments  have 
been  conducted  with  sewer  pipe  to  a  limited 
extent  and  formulas  developed  for  the  de- 
termination of  wall  thickness  b.ised  upon  the 
superimpo  ed  pressure  per  lin.  ft.  (summary 
by  MeCtillough  in  ll'O'l  report  ol  the  Illinois 
Society  of  l\ng  hirers  and  Surveyors),  but  as 
\ct  experiment!  have  not  been  undertaken  and 
completed  sufficiently  to  furnish  reliable  data 
upon  which  tn  specif \  definite  wall  thickness 


or  bearing  strengths  for  certain  depths  and 
soil  conditions.  However,  experiments  are 
now  under  way  intended  to  furnish  valuable 
data  along  this  line  at  least  by  the  Engineering 
Department  of  the  Iowa  State  Agricultural 
College.  It  is  to  be  hoped  that  extensive  and 
reliable  data  concerning  the  solidity  and 
strength  of  tile  necessary  for  known  soil  con- 
ditions and  depths  will  be  more  and  more 
available  in  the  future  in  order  that  engi- 
neers and  drainage  organizations  may  specify 
tile  that  can  be  reasonably  expected  to  econom- 
ically serve  their  intended  purpose. 

Since  clay  tile  cannot  be  successfully  man- 
ufactured to  a  true  circular  cross-section  be- 
cause of  the  warping  which  inevitably  occurs 
during  the  process  of  burning  and  drying,  it 
is  not  best  to  include  a  specification  requiring 
that  tile  be  truly  circular,  especially  as  the 
warping  action  is  more  pronounced  in  the 
harder  burned  tile.  It  is  also  seriously  detri- 
mental to  the  capacity  of  the  drain  to  allow 
the  use  of  the  more  irregular,  egg-shaped  tile. 

A  customary  specification  is  one  requiring 
that  all  tile  delivered  on  the  line  of  ditch  be 
free  from  cracks,  and  this  general  provision  is 
the  cause  of  serious  disagreements.  Tile  com- 
panies and  contractors  are  naturally-  desirous 
of  reducing  their  percentage  of  loss  as  much 
as  possible  by  placing  as  many  of  the  de- 
livered tile  as  the  engineer  will  allow.  With- 
out question  tile  of  any  quality  or  for  any 
drainage  use  which  are  cracked  in  manufac- 
ture or  transportation  throughout  their  en- 
tire length  should  be  rejected.  It  is  more 
difficult  to  classify  the  extent  to  which  minor 
cracks  will  be  permitted,  although  the  limi- 
tations should  be  so  stated  and  enforced  as 
to  prevent  the  use  of  tile  the  strength  of 
which  is  seriously  impaired,  especially  in  the 
case  of  tile  to  be  placed  in  cavy  trenches. 

Specifications  as  to  lengths  of  tile  are  un- 
necessary as  tile  are  uniformly  manufactured 
in  standard  lengths  of  "2,  2%  and  3  ft.  in  the 
larger  sizes,  practically  all  hard-burned  or 
vitrified  tile  being  also  2  ft.  in  length  in  the 
smaller  sizes.  Practically  all  factories  manu- 
facturing the  softer  grades  of  small  tile  con- 
form to  the  standard  length  of  12  ins.  Hence, 
if  the  better  grade  tile  are  desired  it  is  not 
best  to  limit  the  length  of  any  sizes  to  12  ins., 
especially  as  the  2  ft.  lengths  furnish  a  suf- 
ficient number  of  joints  for  the  entrance  of 
ground  waters.  The  accuracy  of  the  last  state- 
ment is  clearly  evident  to  engineers  acquaint- 
ed with  the  difficulties  of  sealing  sewers 
against  the  entrance  of  ground  waters. 

The  field  inspection  of  tile  should  in  all 
cases  be  sufficiently  thorough  to  include  the 
inspection  of  all  tile  before  they  are  placed 
in  the  trench.  If  strength  tests  are  specified, 
such  tests  may  be  conducted  upon  average 
samples  by  the  use  of  tile  testing  machines 
or  samples  sent  to  experiment  stations  for  re- 
ports. However,  in  any  case  the  majority 
of  tile  must  be  tested  independently  of  test- 
ing apparatus  and  the  actual  inspection  of  the 
bulk  of  the  tile  necessarily  be  accomplished 
by  improvised  methods  applied  by  the  field 
inspector. 

The  wall  thickness  and  diameters  of  tile 
are  matters  of  measurement,  only  those  ap- 
parently egg-shaped  tile  being  necessarily 
measured  for  conformance  to  cross-section  re- 
quirements. 

The  hardness  of  clay  tile  and  extent  to 
which  they  are  burned  may  be  accurately 
judged  by  appearance  and  sound.  Only  prac- 
tice and  a  comparison  of  the  different  grades 
of  tile  will  render  an  engineer  a  proficient 
judge  of  these  tile  characteristics.  Tile  which 
arc  damaged  by  over  or  improper  burning  and 
drying  emit  a  dull  sound  when  hammer  tested. 
The  presence  of  cracks  is  also  best  detected 
by  the  sound  test,  cracked  tile  emitting  a  rat- 
tling sound  when  struck  with  a  hammer  in- 
stead of  a  clear  ring.  This  test  can  only  be 
successfully  applied  when  tile  are  tested  in 
an  upright  loose  position,  as  cracked  tile  will 
often  ring  clearly  when  lying  in  a  horizontal 
position,  and  all  tile  will  sound  dead  when 
fro/en  to  the  ground  in  any  position  or  when 
partially  Idled  or  surrounded  with  earth.  The 
presence  of  even  minor  cracks  will  be  indi- 
cated when  thus  tested  in  a  vertical  position 
and  when  indicated  by  the  sound  may  he  lo- 
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cated  and  further  traced  and  investigated  as 
to  their  extent.  Cement  tile  are  generally 
true  to  a  circular  cross  section  and  their 
soundness  or  life  and  the  presence  of  cracks 
may  be  tested  in  a  manner  similar  to  that  ap- 
plicable to  clay  tile.  Cement  tile  which  are 
dead  because  of  improper  manufacture  and 
curing  may  be  readily  detected,  as  they  will 
not  nng  under  the  hammer  test,  although  all 
cement  tile  which  are  freshly  made  or  sat- 
urated with  moisture  will  sound  lifeless  under 
this  test,  thus  rendering  their  inspection  ex- 
tremely difficult  under  such  conditions.  They 
are  best  inspected  when  thoroughly  set  and  in 
a  reasonably  dry  condition 

Digging  and  Backfilling.— All  excavation  shall 
be  in  open  trench  and  the  tile  shall  in  all  cases 
be  blinded  to  a  depth  of  at  least  6  ins.  (with 
earthy  material)  after  being  laid.  (In  all  back- 
filling a  sufficient  amount  of  the  excavated  or 
other  soil  must  be  placed  in  and  over  the 
trench  to  leave  a  ridge  over  the  trench  at  least 
6  ins.  in  height  above  the  natural  ground  level). 
Where  the  trench  is  located  in  existing  open 
ditches  only  the  excavated  material  will  be  re- 
quired to  be  replaced  unless  otherwise  speci- 
fied. At  any  time  after  one  month  has  elapsed 
after  the  laying  of  the  tile  the  engineer  may 
require  the  backfilling  to  be  completed  for  that 
portion  unless  serious  filling  of  the  tile  has 
occurred  in  which  cases  the  contractor  shall  be 
allowed  a  reasonable  length  of  time  to  repair  the 
drain  before  completing  the  backfilling,  the  con- 
tractor at  all  times  to  retain  responsibility  for 
damages  resulting  from  unprotected  open 
trenches. 

Under  this  item  two  points  are  especially 
important,  blinding  of  tile  and  backfilling  of 
trenches.  Tile  should  be  blinded  as  soon  as 
laid  in  all  cases,  as  sudden  rains  more  serious- 
ly damage  uncovered  tile  because  of  the  soft- 
ening and  displacement  of  the  trench  base  re- 
sulting in  the  uneven  settling  of  the  tile  and 
opening  of  the  joints.  The  blinding  material 
should  not  be  sand  or  other  fine-grained  ma- 
terial which  tends  to  flow  readily  through  the 
joints  when  mixed  with  water.  The  back- 
filling should  ordinarily  be  completed  as  soon 
as  possible  to  protect  the  drain  from  damage 
and  permit  land  owners  the  freer  cultivation 
and  use  of  their  land,  and  some  provision  is 
advisable  by  which  the  contractor  may  be  re- 
quired to  complete  the  backfilling  within 
reasonable  limits  of  time  in  case  the  condi- 
tions demand  it. 

Laying  of  Tile. — All  tile  shall  be  laid  to  a  true 
line  and  grade  and  with  close  joints.  In  cases 
where  close  joints  are  not  possible  all  joints 
greater  than  %  in.  shall  be  suitably  patched 
with  tile  bats.  The  contractor  will  be  required 
to  adopt  necessary  precautions  against  the  fill- 
ing of  tile  and  shall  remove  all  filling  which 
has  accumulated  in  the  tile  during  the  con- 
struction of  the  drain  to  depths  greater  than 
15  per  cent  of  the  diameters  of  the  tile  for 
which  no  extra  compensation  will  be  allowed. 
All  profile  depths  will  be  considered  as  being 
the  depths  from  hub  stakes  to  bottom  of  trench. 

In  regard  to  methods  of  laying  tile,  specifi- 
cations should  in  no  case  dictate  the  specific 
system  that  they  must  use  in  laying  tile  in 
conformity  to  the  grade  other  than  that  some 
reliable  method  must  be  used  to  accomplish 
the  desired  results.  Some  workmen  accomplish 
the  best  results  by  the  use  of  the  line,  while 
others  are  more  successful  with  the  target 
method.  As  in  other  specifications,  the  de- 
sired results  should  be  clearly  defined,  the 
exact  method  of  accomplishment  being  de- 
termined according  to  the  individual  prefer- 
ences of  the  workmen  concerned.  The  ac- 
curacy of  the  grade  to  which  the  tile  have 
been  laid  and  the  condition  of  the  joints  may 
be  tested  by  uncovering  the  tile  at  intervals 
■  of  25  to  50  ft.,  determining  the  elevation  of 
the  tops  of  the  tile  at  these  points  and  in- 
specting the  joints  carefully.  In  determining 
the  correctness  of  the  grade  to  which  the  tile 
are  laid  the  thickness  of  the  tile  from  out- 
side to  outside  must  be  deducted  from  the 
elevations  of  the  tops  of  the  tile  and  due  con- 
sideration be  given  to  the  uneven  shape  of 
the  tile  used.  In  all  cases  the  grade  of  the 
tile  should  be  checked,  as  at  close  intervals 
as  hub  stakes  are  set,  as.  errors  in  the  figures 


or  in  the  setting  of  the  line  or  target  at  any 
individual  station  might  result  in  inaccurate 
grading  of  the  tile  which  would  otherwise 
escape  detection. 

Inlets  and  Retaining  Walls.— All  accessories 
shall  be  constructed  in  accordance  with  the 
structural  features  shown  on  the  accompany- 
ing plans.  All  cement  necessary  shall  be  of  a 
standard  brand  Portland  cement.  All  gravel 
and  sand  necessary  shall  be  reasonably  graded 
from  coarse  to  fine  and  shall  be  free  from  all 
earthy  material.  In  the  construction  of  inlets 
the  sewer  pipe  shall  be  built  up  to  a  level  6 
ins.  below  the  elevation  of  the  adjacent  low 
spots,  the  backfilling  shall  be  thoroughly  tamped 
in  place  around  the  vertical  pipe  and  be  allowed 
to  settle  for  a  period  of  at  least  one  month  be- 
fore the  placing  of  the  concrete  and  the  top  of 
the  concrete  ring  must  be  on  a  level  with  the 
top  of  the  sewer  pipe  bell.  Notice  must  be 
given  the  engineer  before  the  construction  of 
all  accessories  in  order  that  their  construction 
may  be  inspected.  Ditch  inlet  pipes  must  be 
placed  before  excavation  in  such  a  way  that 
the  spoil  banks  will  be  deposited  regularly  over 
them. 

It  is  unnecessary  to  incorporate  lengthy  de- 
tailed specifications  requiring  cement,  sand 
and  other  material  to  meet  certain  standard 
tests  which  are  not  practicable  for  application 
to  the  amount  of  construction  involved  of 
these  materials,  but  it  is  essential  that  such 
materials  meet  the  simpler  requirements  and 
that  the  construction  of  accessories  be  in- 
spected in  order  to  insure  the  proper  comple- 
tion of  all  hidden  portions.  Many  tilers  seem 
determined  to  finish  the  tops  of  inlets  above 
the  level  of  the  ground  and  skimping  the 
foundations  of  retaining  walls,  practices 
which  in  many  cases  result  in  more  damage 
to  a  drain  than  their  omission  would  cause. 
A  few  hours  of  instruction  and  inspection  will 
usually  prevent  all  such  mistakes  before  con- 
siderable expenditure  becomes  necessary  to 
correct  them.  Ditch  inlet  pipes  may  be  placed 
successfully  during  construction  by  the  order- 
ing of  the  corrugated  pipe  in  two  sections, 
one  being  placed  in  a  trench  through  the  pro- 
posed location  of  the  waste  bank  and  the  re- 
maining section  connected  by  bolting  and  ex- 
tended in  a  trench  through  the  berm  into  the 
ditch  after  the  dredge  has  passed  the  loca- 
tion of  the  inlet.  By  this  method  the  spoil 
bank  forms  a  levee  directing  the  flood  waters 
into  the  inlets  and  preventing  their  washing 
channels  to  the  ditch. 

Ditch  Slopes. — The  side  slopes  shall  be  con- 
structed on  a  slope  of    horizontal  to   

vertical  as  nearly  as  can  be  accomplished  by 
the  skilful  use  of  a  floating  (or  dry  land) 
dredge.  It  shall  not  be  counted  a  fault  if  the 
top  is  excavated  wider  than  required  provided 
the  extra  width  does  not  exceed  2  ft.,  but  both 
base  and  top  widths  must  be  equal  to  those 
specified.  The  base  width  must  not  exceed  the 
specified  base  width  more  than  2  ft. 

It  is  impracticable  to  draft  strict  slope 
specifications  and  insist  upon  absolute  com- 
pliance during  construction,  as  the  most  skill- 
ful crews  cannot  accomplish  symmetrically 
perfect  work  with  a  dredge,  but  certain  reas- 
onable limits  which  are  essential  to  the  per- 
mancy  of  completed  ditches  should  be  fixed 
and  enforced.  When  floating  dredges  are 
used  the  slopes  cannot  be  viewed  until  the  ex- 
cavation has  progressed  a  sufficient  distance 
to  lower  the  water  level  to  or  near  the  ditch 
base,  but  as  soon  as  this  has  occurred  the 
slopes  should  be  investigated  and  directions 
for  future  work  issued. 

Ditch  Berms. — The  ditch  shall  be    feet 

clear  in  width  and  must  be  left  practically 
free  from  deposits.  The  ditch  edges  of  the 
berm  shall  be  removed  by  the  dipper  during  the 
construction  of  the  ditch  and  both  edges  of  the 
ditch  shall  conform  to  practically  straight  lines. 

The  enforcement  of  the  provision  of  clean 
berms  and  trimmed  ditch  edges  is  very  im- 
portant to  the  maintenance  of  open  drains. 
Ditch  contractors  will  concertedly  urge  unon 
engineers  the  unavoidable  necessity  of  leav- 
ing a  roll  of  sods  and  earth  along  the  ditch 
edges,  but  succeed  in  very  successfully  re- 
moving such  rolls  when  required  to  do  so. 
However,  it  is  right  that  the  contractors  be 
notified  through  the  specifications  as  to  what 


will  be  expected  in  this  regard  and  not  be 
left  to  gamble  upon  the  engineer's  interpre- 
tation of  "clear  berms"  which  are  often  speci- 
fied. The  result  of  heavy  rolls  on  the  ditch 
edges  if  allowed  to  remain  must  invariably  be 
their  caving  into  the  bottom  of  the  ditch  in 
a  short  space  of  time,  often  accompanied  by 
large  sections  of  the  banks  which  have  be- 
come dislodged  by  the  superimposed  weight. 
In  case  a  previous  examination  has  indicated 
that  clear  berms  and  straight  edges  are  not 
possible  of  attainment  because  of  the  pres- 
ence of  unstable  soils,  the  specifications  should 
require  the  installation  of  machinery  capable 
of  removing  the  spoil  to  greater  distances 
from  the  ditch  edges  and  more  lenient  re- 
strictions set  as  to  final  berm  conditions. 

Waste  Banks. — All  waste  banks  shall  be  de- 
posited in  equal  amounts  on  each  side  of  the 
ditch  in  regular  lines  unless  otherwise  specified, 
and  openings  shall  be  left  for  the  entrance  of 
surface  waters  wherever  ordered  by  the  engi- 
neer. 

Ditches  are  often  located  near  public  high- 
ways or  old  channels  and  similar  places  where 
it  may  be  desirable  to  have  all  excavated  ma- 
terial deposited  to  one  side  of  the  ditch.  Spe- 
cial reference  should  be  made  to  such  sections 
and  the  distances  affected,  as  contractors  right- 
fully object  to  being  compelled  to  carry  all 
excavation  to  one  side  of  a  ditch  unless  duly 
notified  in  the  proposal  advertising  and  speci- 
cations. 

Extras. — In  case  it  becomes  necessary  during 
the  construction  of  the  drain  to  construct  extra 
lengths  of  tile  lines,  extra  accessories  or  to  ex- 
cavate extra  yardages  over  and  above  the 
amounts  advertised  the  contractor  shall  con- 
struct the  same  upon  the  written  order  of  the 
engineer  and  shall  be  paid  for  such  work  at  the 
same  rate  as  bid  for  similar  items  or  at  the 
rate  of  actual  cost  plus  20  per  cent  if  no  unit 
price  has  been  agreed  upon.  The  right  is  re- 
served by  the  first  party  to  reduce  the  quanti- 
ties, to  exclude  any  items  or  to  make  any 
changes  in  the  dimensions  or  locations  of  the 
drains,  providing  that  total  reductions  shall  not 
exceed  20  per  cent  of  the  contract  price,  and 
providing  proper  notice  is  given  the  contractor 
before  he  has  delivered  the  necessary  materials 
for  construction  upon  the  ground,  and  to  make 
deductions  from  the  payments  under  the  con- 
tract at  the  rate  of  unit  prices  agreed  upon 
for  such  work. 

This  section  is  not  necessary  in  the  case  of 
drainage  districts  in  many  states,  as  the  state 
drainage  laws  govern  the  methods  of  making 
changes.  In  all  cases  the  preliminary  investi- 
gations and  resultant  plans  should  be  as 
nearly  as  possible  so  complete  and  accurate 
that  alterations  in  dimensions  and  quantities 
will  not  be  necessary.  But  in  the  period  be- 
tween the  inception  and  construction  of  drain- 
age works  conditions  often  arise  or  new 
data  is  acquired  which  amply  justify  certain 
changes  and  some  provision  properlv  safe- 
guarded for  the  protection  of  both  owner  and 
contractor  should  be  included  to  legalize  such 
alterations. 

Maintenance  of  Ditches. — Ditch  contractors 
shall  be  held  responsible  for  the  general  condi- 
tion of  each  section  of  the  ditch  until  its  ac- 
ceptance, the  ditch  being  divided  into  sections 
of  2,000  feet,  the  acceptance  of  any  section  not 
to  constitute  a  final  acceptance  for  the  payment 
of  the  withheld  20  per  cent.  In  case  any  section 
is  caused  to  All  or  is  otherwise  damaged  because 
of  the  failure  of  the  contractor  to  complete  ad- 
joining sections  within  the  specified  time  the 
contractor  will  be  required  to  repair  such  dam- 
age to  the  satisfaction  of  the  engineer. 

Many  drainage  specifications  require  con- 
tractors to  maintain  the  ditch  to  grade  until 
final  completion  and  acceptance.  A  very  usual 
result  of  this  plan  is  the  filling  of  the  ditch 
above  the  grade,  the  refusal  of  the  engineer 
and  commissioners  to  accept  and  a  legal  suit 
instituted  by  the  contractor  to  compel  the  pay- 
ment of  the  retained  per  cent,  procedures 
which  may  or  may  not  compel  the  district  or 
owner  to  pay  the  full  price  for  an  unsatis- 
factory ditch,  but  which  cannot  result  in  ben- 
efit as  regards  the  condition  of  the  ditch,  as 
the  case  is  very  exceptional  where  a  con- 
tractor is  induced  or  forced  to  return  and 
clean  up.    A  much  more  satisfactory  method 
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is  for  the  owners  to  let  a  ditch  planned  suf- 
ficiently deep  to  allow  for  the  estimated  fill- 
ing, inform  contractors  that  all  excavation  to 
this  grade  will  be  allowed  for  and  no  extra 
depth  required  during  construction  and  upon 
such  assurances  of  protection  contractors  will 
bid  in  the  total  job  as  cheap  or  cheaper  as 
they  would  a  shallower-planned  ditch,  with 
the  risk  as  to  final  acceptance  included.  The 
final  resulting  ditch  will  also  far  more  per- 
manently meet  the  requirements  which  all 
open  ditches  must  meet. 

Sub-letting. — The  contractor  shall  not  sub-let 
any  portions  of  the  work  without  the  consent 
of  the  engineer  in  charge  and  the  contractor 
must  retain  all  responsibility  for  the  work  done 
by  sub-contractors.  The  original  contractor  only 
will  be  recognized  in  making  payments. 

Payments. — At  the  end  of  each  month  the 
engineer  will  issue  estimates  to  the  contractoi 
for  SO  per  cent  of  the  value  of  all  work  com- 
pleted and  for  all  accepted  material  delivered 
on  the  line  of  ditch  during  the  preceding  month 
and  no  payments  will  be  considered  as  releasing 
the  contractor  from  the  obligation  of  replacing 
all  defective  work  or  materials  in  the  accom- 
plishment or  furnishing  of  which  fraud  has  been 
practiced,  20  per  cent  of  all  estimates  will  be 
retained  by  the  party  of  the  first  part  until 
the  entire  contract  has  been  completed  and 
accepted. 

From  the  standpoint  of  contractors  a  proper 
innovation  under  this  section  would  be  a 
clause  requiring  the  construction  engineer  to 
inspect  and  pass  upon  the  quality  and  fitness 
of  all  materials  before  being  placed,  such  ap- 
proval to  constitute  final  acceptance  as  far 
as  the  particular  material  is  concerned.  Up 
to  the  present  time,  as  far  as  the  author  is  in- 
formed, drainage  specifications  have  either 
excluded  this  specific  reference  to  defective 
work  and  materials  or  have  been  so  broadly 
stated  as  to  require  the  contractor  to  be  sub- 
ject to  orders  from  the  engineer  to  replace 
any  or  all  material  at  any  time  before  the  ac- 
ceptance of  the  work.  The  owner  is  cer- 
tainly entitled  to  protection  from  inferior 
work  and  materials  and  just  as  justly  the 
contractor  is  entitled  to  some  assurance  that 
materials  have  been  specified  according  to 
sound  engineering  principles  by  a  competent 


engineer  and  that  materials  accepted  for  the 
work  by  the  construction  engineer  are  finally 
accepted  unless  damaged  from  other  causes 
for  which  the  contractor  should  properly  be 
responsible. 

Extensions  of  Time — Delays  caused  by  legal 
difficulties,  failure  of  other  contractors  to  com- 
plete work,  unfavorable  weather  conditions  or 
any  other  cause  shall  not  constitute  a  charge 
for  damage  against  the  owner,  but  the  con- 
tractor may  be  allowed  an  extension  of  time  to 
compensate  for  such  delays  by  the  engineer. 

Under  this  section  it  would  be  best  to 
specify  in  particular  the  reasons  which  will 
be  considered  as  causes  for  delay  and  about 
the_  extent  of  time  that  will  be  allowed  in 
which  to  complete  the  work,  and  if  unusual 
weather  conditions  are  not  to  be  considered 
as  a  sufficient  cause  on  account  of  desired 
early  completion,  this  should  be  so  stated.  The 
inclusion  of  penalty  clauses  is  of  doubtful 
value  in  drainage  specifications  because  of 
the  general  legal  interpretation  that  liquidated 
damages  can  not  exceed  the  measure  of  actual 
damages  incurred  by  the  delay,  for  which  the 
contractor  will  be  liable  anyway  under  the 
operation  of  nonfulfillment  of  the  contract 
according  to  the  terms  of  agreement. 

Definitions. — The  party  of  the  first  part,  or 
owner,  shall  be  considered  as  the  land  owner  or 
legal  organization  representing  a  number  of 
land  owners  for  whom  the  work  is  being  prose- 
cuted. The  party  of  the  second  part  (or  con- 
tractor) shall  be  considered  as  the  person,  part- 
nership or  corporation  to  whom  the  contract 
has  been  duly  awarded.  The  engineer  shall  be 
considered  as  the  engineer  appointed  by  the 
proper  authorities  to  supervise  the  work  of 
construction,  which  engineer  shall  have  posses- 
sion of  all  plans,  reports  and  specifications,  shall 
supervise  all  work,  issue  all  orders  and  direc- 
tions as  to  the  prosecution  of  the  work  accord- 
ing to  plans  and  specifications  and  who  shall 
be  sole  arbiter  in  case  of  disputes  between 
owner  and  contractor. 

Protection  of  Work. — The  contractor  shall  at 
all  times  guard  his  work  and  shall  save  harm- 
less the  owner  from  any  damages  arising  from 
his  failure  to  do  so.  Where  open  or  tile  ditches 
cross  public  highways  the  contractor  shall  pro- 
tect the  traveling  public  by  means  of  suitable 


lights  and  barricades  and  in  the  case  of  tile 
drains  the  contractor  shall  refill  such  portions 
as  soon  as  the  tile  are  laid. 

Foremen. — Orders  given  by  the  engineer  to 
the  contractor's  foremen  shall  be  considered  the 
same  as  given  to  the  contractor  in  person. 

Prosecution  of  Work. — If  the  contractor  fails 
or  refuses  to  comply  with  the  specifications  or 
to  prosecute  the  work  at  the  rate  necessary  to 
complete  the  work  at  the  time  set  forth  in  the 
proposal,  the  owners  shall  have  the  right  to 
declare  the  contract  null  and  void  and  re-let  the 
unfinished  portion  of  the  work,  the  original  con- 
tractor and  his  bondsman  to  be  liable  for  any 
excess  cost  made  necessary  through  his  failure 
to  complete  the  work  and  also  to  be  liable  to 
the  owner  for  any  damages  arising  from  his 
failure  to  complete  the  contract  at  the  specified 
time. 

These  specifications  and  remarks  are  here 
set  forth  more  for"  the  particular  purpose  of 
indicating  the  necessary  items  that  should  be 
included  in  drainage  specifications  and  their 
formulation  so  that  they  may  be  fairly  and 
intelligently  applied  during  construction  than 
to  fit  special  cases  or  meet  legal  requirements 
as  to  phraseology.  There  are  special  condi- 
tions in  every  locality  which  require  notice 
and  treatment  in  the  specifications,  all  of 
which  should  be  analyzed  according  to  local 
needs  and  legal  advice  should  be  secured  in 
the  preparation  of  all  important  specifications. 
Even  though  specifications  are  minutely  and 
carefully  prepared  and  all  plans  are  drawn 
in  accurate  detail,  it  is  a  common  experience 
for  drainage  engineers  to  meet  with  such  ig- 
norance or  carelessness  on  the  part  of  the 
contractors  or  their  foremen  that  the  specifi- 
cations and  plans  are  often  entirely  ignored 
or  only  partially  applied.  In  such  cases  the 
engineer  should  diligently  supervise  the  work 
when  it  is  first  commenced  and  educate  the 
workmen  to  the  necessity  for  accurate  work 
and  conformance  to  the  plans  and  specifica- 
tions, which  course  if  the  plans  and  specifica- 
tions are  right,  as  they  should  be,  insures  more 
permanent  satisfactory  work  and  incidentally 
protects  the  contractor  against  himself  by  pre- 
venting him  from  furnishing  materials  and  ac- 
complishing work  that  must  eventually  be  re- 
placed or  rebuilt. 
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The  Organization  for  and  Methods  and 
Results  of  Physical  Valuation  in 
Nebraska. 

Contributed  by  E.  C.  Hurd,  Engineer  Valua- 
tion, Nebraska  State  Railway  Commission. 

Although  Nebraska  is  not  the  first  state  to 
undertake  the  physical  valuation  of  railroads 
and  other  public  utility  properties,  the  solu- 
tion of  this  problem  within  her  borders  has 
been  advanced  to  a  stage  not  so  far  behind 
that  of  other  states  who  are  claimants  as 
pioneers  and  progressives.  To  touch  the  far- 
influencing  question  of  value  of  property, 
whether  the  word  value  is  preceded  by  some 
adjective  or  not,  immediately  presents  to 
those  concerned  a  very  wide  field  for  action 
and  discretion.  It  is  likely  that  in  each  lo- 
cality or  state  perhaps  a  majority  of  the 
various  items  for  treatment  can  be  dealt  with 
similarly  and  in  many  cases  identically,  but 
a  difference  in  locality  and  conditions,  to- 
gether with  limitations,  floes  lend  different 
shades  of  color  to  seemingly  subjects  of  the 

same  character  that  have  been  elsewhere 
treated. 

The  legislative  session  of  Wbraska  con 
veiling  in  IflOfl  placed  on  the  statute  books 
a  physical  valuation  enactment.  This  law 
in  some  respects  bears  with  those  in  some  of 
the  nearby  states  where  physical  appraisals 
were  earlier  inaugurated  To  set  out  the 
-  .pi  and  limitation*  and  din  •  ti<>n  as  mould 
ed  into  statute  it  will  not  be  out  of  place  to 
quote  here  a  number  of  paragraphs  of  the 
law. 


(a)  Setting  out  the  properties  to  be  physi- 
cally valued — 

"Sec.  2 — The  term  Public  Service  Corporation 
when  used  in  this  Act  shall  mean  and  embrace 
every  railroad,  railway,  telegraph,  express,  tele- 
phone, and  the  railroad  transportation  property 
of  stock  yard  companies." 

(b)  Setting  out  the  state  governmental  arm 
whose  duty  it  is  to  procure  such  valuation, 
also  indicating  the  time  and  the  order — 

"Sec.  3.— It  shall  be  the  duty  of  the  State 
Railway  Commission  to  ascertain  forthwith  upon 
the  taking  effect  of  this  Act.  the  physical  value 
of  each  railroad  and  public  service  corpora- 
tion in  this  state  within  the  meaning  of  this 
Act.  The  physical  value  so  ascertained  shall 
be  the  physical  value  of  each  of  these  proper- 
ties on  the  first  day  of  July  of  the  year  in 
which  such  valuation  is  ascertained.  Provided, 
that  steam  railroads  shall  first  be  valued  ac- 
cording to  tho  provisions  of  this  net,  and  there- 
after other  public  service  corporations  In  such 
until'  Id  In-  valued  as  shall  lie  determined  by 
11m-   State    Ua II way   <  'nnmilsslon  " 

(c)  .Setting  out  some  of  the  specific  items 
smile  paragraphs  from  section  I  of  the  law 
thus  are  worded — 

"Sec.  4. — The  value  of  all  real  estate  owned 
tiiul  used  by  the  railroad  company  In  the  opera- 
tion nf  tho  railroad. 

"The  value  of  all  Htoros  and  iiuppllcH  on  hand, 
luiHeil  on  (lie  averiiRO  amount  carried  by  an 
iictlvn  working  railroad. 

"The  value  nf  all  rnlllliK  Mtnek  (111  onno  of 
InlerMlati)    riiadu    (IiIh   nIiiiII    Im>    Hie  proportion 


justly  chargeable  to  the  part  of  the  road  lying 
in  this  state). 

"The  value  of  all  other  articles  or  things  be- 
longing to  and  necessarily  a  part  of  the  road. 

"This  section  shall  apply  to  each  railroad  in 
the  state  separately,  and  the  finding  of  the 
Commission  shall  show  the  total  value  of  each 
railroad,  the  number  of  miles  of  road  and  the 
average  value  per  mile  of  track.  The  basis  to 
be  used  in  arriving  at  such  value  shall  be  the 
average  market  value  or  cost  of  labor  and  ma- 
terial for  the  year  ending  July  1.  of  the  year  in 
which  such  valuation  is  made,  and  the  values 
spoken  of  In  all  paragraphs  hereabove  shall  be 
the  amount  of  money  found  necessary  to  re- 
build the  road  complete  as  it  now  stands,  the 
same  as  if  no  road  existed  upon  its  present  site, 
allowing  for  a  reasonable  length  of  time  for  as- 
sembling the  material  and  doing  the  work 
neeessarj  for  bringing  Into  existence  BUCh  rail- 
road. The  proper  reductions  shall  be  made  for 
the  wear  and  shrinkage  In  value  on  account 
of  age  and  wear  of  the  material  In  the  railroad 
imiler  consideration." 

Oh  The  next  paragraph  of  the  statute  con- 
tains the  following — 

"See.  r>.—  •  •  •  ♦  said  value  shall  bo  that  ex- 
isting -1 1 1 1 >  1st  of  tho  year  In  which  such  val- 
uation Is  made.  To  aid  In  arriving  at  such 
value  the  Hallway  Commission  shall  furnish 
schedules  In  blank,  covering  .ill  of  tho  different 
classes  of  property  to  be  valued,  to  each  of 
such  companies  and  shall  require  such  cum- 
p. iiiles  to  furnish  reports  sworn  to  by  their 
proper  otlleers,  on  the  schedule  furnished  by 
tlie    Hit  Id    Commission,    of    the   actual  physical 
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valuation  of  the  different  classes  of  property 
used  in  conducting  their  business.  If  the  actual 
value  cannot  be  given,  then  tne  estimated  value 
based  on  the  market  value  of  labor  and  ma- 
terial necessary  to  duplicate  their  plant  from 
which  they  shall  deduct  the  probable  shrinkage 
in  value  caused  by  age  and  use  of  material  as 
it  exists-  on  July  1st  of  the  year  in  which  such 
valuation  is  made." 

(e)  Granting  power  to  the  Railway  Com- 
mission to  obtain  information,  the  statute 
further   reads — 

"Sec.  6. — The  State  Railway  Commission  is 
authorized  and  empowered  to  call  on  any  rail- 
road or  public  service  corporation  in  this  State 
for  any  information  necessary  in  making  a 
physical  valuation  of  their  property,  and  it 
shall  oe  the  duty  of  all  such  companies  or  cor- 
porations to  furnish  the  Commission  with  such 
information,  sworn  to  by  its  proper  officers,  as 
the  railway  Commission  shall  require.  The  in- 
formation shall  be  furnished  in  the  manner  and 
within  the  time  prescribed  by  said  Railway 
Commission." 

(f)  The  following  appears  in  the  next 
paragraph — 

"Sec.  7. — The  Railway  Commission  is  hereby 
authorized,  by  and  with  the  consent  of  the  Gov- 
ernor, to  employ  such  clerical  and  expert  help 
as  it  shall  need  in  ascertaining  the  physical 
valuation  and  in  verifying  the  reports  provided 
for  in  this  Act." 

Immediately  following  this  section  of  the 
statute  there  is  naturally  another  providing  a 
penalty  for  the  public  service  corporation  in 
case  of  failure  or  refusal  to  report  or  furnish 
information  demanded  by  the  Railway  Com- 
mission. 

(g)  The  following  two  paragraphs  of  the 
law  contain  the  following — 

"Sec.  10. — The  State  Railway  Commission 
when  they  shall  have  found  the  valuation  of 
any  property  described  in  this  act  shall  notify 
the  company  or  owners  of  such  property  of 
their  finding  and  shall  set  a  time  not  less  than 
thirty  nor  more  than  sixty  days  from  the  date 
of  notice  that  they  may  appear  and  show  cause 
why  such  valuation  as  found  by  the  Commis- 
sion should  be  raised  or  lowered  or  amended  or 
changed  in  any  particular.  The  Railway  Com- 
mission have  power  to  make  such  amendments 
•or  change  if  they  deem  the  evidence  furnished 
sufficient  to  warrant  them  in  so  doing. 

"Sec.  11.— The  State  Railway  Commission 
shall  include  in  their  annual  reports  from  year 
to  year  such  changes  as  they  shall  find  it  neces- 
sary in  order  to  keep  the  true  physical  values 
of  the  different  properties  as  they  exist  on  the 
first  day  of  July  of  each  year,  *  *  *  *." 

Thus  above  is  set  out  the  salient  features 
of  the  statutory  guidance.  Having  reference 
to  the  features  thus  divided  (a)  setting  out 
the  scope  within  the  state  of  Nebraska  there 
are  seven  of  the  larger  steam  railway  prop- 
erties, seven  small  or  terminal  steam  rail- 
road properties,  one  large  and  two  small 
stock  yards  properties,  two  large  electrically- 
operated  street  railway  properties,  four 
smaller  electrically-operated  railroad  proper- 
ties which  in  nature  may  be  termed  Inter- 
urban,  three  large  telephone  properties,  ap- 
proximately 300  lesser  telephone  properties 
and  the  property  of  four  express  companies. 
As  it  is  expected  that  a  later  article  shall 
deal  somewhat  in  details  with  the  properties 
thus  far  under  treatment,  it  does  not  seem 
apropos  to  mention  here  further  concerning 
particulars  as  to  class  or  extent. 

The  inferences  embraced  under  (b)  entail 
at  first  the  duty  of  acquiring  such  valuation 
upon  the  Railway  Commission,  thereby  add- 
ing further  labors  to  a  very  busy  body.  There 
is  no  reference  in  the  statute  of  Nebraska 
as  to  the  purpose  of  the  physical  valuation, 
but  the  duty  thus  resting  upon  the  Commis- 
sion is  an  inference  from  the  law-makers  that 
such  information  is  of  prime  importance  to 
this  body  which  has  control  over  rates  and 
service  of  the  various  properties  valued  as 
well  as  of  their  capitalization.  For  those  im- 
mediately engaged  with  the  problem  of  val- 
uation, perhaps  wisely  the  law  does  not  in- 
clude the  purpose  for  which  it  is  being  ob- 


tained, as  is  instanced  in  some  other  states. 
This,  it  would  seem,  has  only  aided  in  elim- 
inating any  prejudices  that  might  otherwise 
have  arisen,  and  has  permitted  an  attempt  at 
interpretation  of  the  subject  clear  and  with- 
out favor.  The  order  of  carrying  out  the 
valuation  has  been  met  thus  far  in  the  com- 
pletion for  July  1,  1909,  of  all  of  the  steam 
railroad  properties,  together  with  the  trans- 
portation facilities  of  the  stock-yard  com- 
panies, together  with  considerable  labor  hav- 
ing been  expended  upon  revision  of  the  same 
for  July  1,  1911,  and  also  considering  the 
progress  covering  all  of  the  other  properties 
mentioned  in  the  statute.  The  1909  steam 
railroad  appraisal  being  of  prime  importance 
and  extent  and  having  passed  completion; 
will  only  be  considered  at  this  time. 

Stepping  ahead  of  (c)  it  seems  proper  to 
mention  that  prior  to  undertaking  an  inven- 
tory of  the  several  railroad  and  stockyard 
properties  the  Railway  Commission  the  lat- 
ter part  of  May,  1909,  made  selection  of  a 
chief  engineer  whose  duty  it  would  be  to  di- 
rect the  extensive  labors  involved  in  the 
task  in  hand,  and  who  in  turn  made  selec- 
tion of  various  talented  subordinates  to  as- 
sist. Before,  however,  much  force  could  be 
organized  it  seemed  only  proper  at  the  office 
of  the  Commission  to  call  into  conference 
representatives  of  the  several  properties  to 
be  appraised,  and  at  which  conference  a  co- 
operative understanding  of  plans  and  pur- 
poses was  brought  about.  Detailed  form 
blanks  for  reporting  on  the  part  of  the  own- 
ers of  the  several  properties  and  for  con- 
venience of  inventory  by  the  Commission's 
experts  were  promptly  adopted,  and  fresh 
from  the  printer's  hands  during  the  month 
of  September  following  copies  were  placed 
in  the  hands  of  the  various  respondents  for 
reporting.  Although  this  procedure  was  not 
novel,  accompanying  these  form  blanks  there 
was  a  letter  of  general  instructions  for  filling 
out  the  same,  in  order  that  as  near  as  possi- 
ble all  reports  should  be  made  similar  and 
that  the  several  items  should  be  alike  treated 
suggestiye  of  methods  which  would  enable  a 
segregation  of  the  accounts  and  values  and 
produce  uniformity  in  the  returns  suscep- 
tible of  detailed  analysis.  The  arrangement 
of  the  information  as  called  for,  of  course 
was  in  close  adherens  to  the  "Classification 
of  Expenditures  of  Road  and  Equipment" 
as  provided  by  the  Interstate  Commerce  Com- 
mission, slight  exceptions  only  being  made  in 
instances  that  seemed  proper  for  the  par- 
ticular matter  in  hand  and  following  well- 
established  engineering  and  economic  prac- 
tice. Although  the  number  of  the  form 
blank  for  the  1909  appraisal  did  not  in  every 
case  correspond  to  the  number  of  the  ac- 
count as  represented  in  the  final  summary, 
such  plan  was  later  adopted  and  found  use- 
ful in  simplifying  much  detail  routine.  The 
statute  calling  for  a  reproduction  cost  new 
of  the  properties  on  Tuly  1,  and  implying  the 
method  in  part  of  arriving  at  such  results 
caused  a  wide  study  of  present  costs  or  costs 
during  that  year  of  all  factors  to  be  con- 
sidered. Some  little  variance  as  will  later 
be  expressed  could  have  resulted  had  aver- 
ages been  used  for  cycles  of  years  in  the 
stead  of  one  year  as  thus  set  out.  However, 
in  some  instances  greater  latitude  was  per- 
mitted in  practice,  one  particular  instance  be- 
ing that  of  Missouri  River  bridges  where 
original  costs  with  an  endeavor  at  substitut- 
ing 1909  was  but  part  attempted.  Briefly, 
however,  all  possible  data  reference  to  origi- 
nal costs  and  on  date  costs  were  obtained  and 
had  influencing  effect  upon  the  resultants. 
The  information  required  from  the  several 
railroads'  respondents  not  only  embraced 
that  to  be  made  on  the  report  blanks,  but 
required  complete  maps  and  profiles  to  date. 
Despite  the  task  imposed  it  is  rather  gratify- 
ing to  mention  that  the  several  respondents 
with  very  little  exception  cheerfully  furnished 
all  available  information  that  was  demanded. 
The  labor  thus  entailed  upon  the  several 
property  owners  required  in  some  instances 
complete  new  surveys  of  portions  of  their 
property  requiring  both  time  and  expense, 
these  instances  largely  being  brought  about 


by  the  absence  of  such  information  in  the 
records  of  the  companies. 

Additional  to  all  of  the  information  se- 
cured from  the  property  owners  without  ex- 
ception a  determining  portion  of  every  item 
has  been  viewed  in  the  field  by  some  quali- 
fied member  of  the  corps  employed  by  the 
(  ommission.  In  large  measure  complete  in- 
spection has  been  obtained,  as  every  mile  of 
roadway  in  the  state  has  thus  been  covered 
AH  the  principal  structures  and  bridges  have 
been  detailed  into  appraisal  after  having  thus 
been  visited.  All  lands  have  thus  been 
viewed. 

Before  concluding  with  reference  to  gen- 
eral procedure  and  practices,  mention  should 
be  made  that  a  careful  study  and  analysis 
of  other  preceding  appraisals  of  like  nature 
has  been  made  and  many  helpful  suggestions 
thereby  acquired  and  made  into  forceful  util- 
ity. The  several  larger  railroad  properties 
for  convenience  sake  were  divided  into  work- 
ing sections  for  treatment,  thereby  permit- 
ting perhaps  a  more  rational  allocation  of 
construction  periods  or  rather  reconstruction 
epochs. 

Even  though  the  statute  provided  some 
guiding  influence,  no  doubt  as  generally  ex- 
perienced those  engaged  upon  this  task  soon 
found  many  theories  as  to  just  what  should 
be  comprised  under  a  physical  valuation  and 
just  what  should  be  set  out  and  excluded  as 
being  of  intangible  value.  This  question  only 
became  somewhat  complicated  further  by  the 
opinions  of  the  several  respondents  reflected 
in  their  various  reports.  A  goodlv  number 
of  the  respondents  also  putting  in  claim  that 
the  present  value,  or  what  might  be  termed 
depreciated  value  of  their  properties  from 
a  physical  standpoint,  was  identical  and  the 
same  to  that  of  their  reproduction  value  new, 
the  law  seeming  to  imply  that  the  reproduc- 
tion cost  new  was  the  reproduction  value 
new  in  money,  and  therefore  causing  these 
terms  in  this  instance  to  be  interchangeable. 
This  argument  on  the  part  of  the  respond- 
ents upholding  this  theory  being  thus  ex- 
pressed, that  any  going  property  is  main- 
tained in  good  working  order  and  that  as  a 
money-making  machine  or  a  public-service 
machine  the  full  investment  holds  at  all  times 
and  the  service  value  fully  remains  until  the 
removal  of  any  certain  factor,  but  which 
again  is  replaced  by  one  equally  as  good. 
On  the  part  of  the  Commission,  however, 
before  compilation  of  any  of  the  work,  it 
became  necessary  to  formulate  a  terminology. 
Even  though  the  expressions  used  and  prac- 
tices employed  in  determining  physical  value 
have  become  in  a  measure  standard,  it  is 
thus  experienced  that  the  same  are  suscep- 
tible to  varied  interpretations.  To  set  out 
the  terminology  thus  adopted  on  the  part  of 
the  Commission's  experts  an  attempt  will 
here  be  made  to  explain  the  meaning  and 
application  as  represented  in  the  import  of 
the  reports   hereinafter  for  mention. 

Physical.  Value,  being  the  actual  cost  in 
money  to  provide,  assemble  and  install  in 
place  the  several  physical  factors  of  a  com- 
pleted plant  or  property  and  make  entirely 
ready  for  operation.  Primarily,  it  includes 
those  things  which  are  physical  and  tangi- 
ble and  susceptible  of  being  inventoried,  sec- 
ondarily certain  non-physical  charges  which 
are  essentially  an  inseparable  part  of  the  cost 
of  construction.    These  secondary  items  are — 

First,  all  expenses  incident  to  the  design- 
ing and  testing  of  construction  and  equip- 
ment. 

Second,  all  administration  expenses  charge- 
able to  construction  but  including  incorpora- 
tion fees  and  expenses  and  those  arising  from 
the  consents  of  authority  for  the  placement 
of  property. 

Fourth,  all  taxes  and  insurance  prior  to  op- 
eration. 

Fifth,  a  reasonable  and  usual  interest  on 
the  cash  investment  preceding  operation. 

Sixth,  all  cost  of  printing,  postage,  rents, 
storehouse,   etc.,   occasioned  by  construction. 

Seventh,  a  certain  provision  for  cost  cov- 
ering various  incidentals,  contingencies,  in- 
complete inventories,  unforeseen  requirements 
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and  other  expenses  usually  incurred  and  met 
through  actual  construction  experience. 

Only  such  charges  creating  investment  em- 
braced in  the  foregoing  shall  be  included  in 
a  physical  valuation  of  propetry. 

Reproduction  Value  New  is  the  essential 
problem  for  determination  and  is  esteemed 
to  be  the  replacement  money  cost  of  the 
property  under  treatment,  the  property  being 
considered  not  to  exist,  but  to  be  constructed 
entirely  new,  allowing  a  reasonable  time  for 
such  placement,  and  with  the  surrounding 
conditions  remaining  as  were  the  property  in 
place. 

Present  Value  is  deduced  by  applying  to  the 
reproduction  value  new  all  deterioration  oc- 
casioned by  depreciation  and  of  a  correspond- 
ing date. 

Condition  Per  Cent  is  a  term  applied  as  ex- 
pressing the  measure  of  depreciation  in  which 
all  of  the  elements  causing  depreciation  are 
given  their  normal  relative  weight,  and 
farther  as  expressing  the  relation  extending 
from  a  condition  of  new  to  that  of  salvage 
in  accordance  with  averaged  historical  life. 

Depreciation  is  the  act  or  state  of  lessen- 
ing the  worth  of  any  physical  factor,  consti- 
tuting the  property  caused  by  weather,  time 
and  use.  It  may  be  measured  by  the  amount 
of  money  that  must  be  spent  for  replacement 
in  addition  to  the  normal  amount  of  main- 
tenance  regularly  expended. 

Physical  Factor,  this  term  is  used  to  in- 
dicate any  complete  physical  factor  in  the 
make-up  of  a  property,  such  as  a  complete 
bridge  in  the  make-up  of  a  railroad. 

Thus  the  foregoing  setting  out  in  general 
terms  mention  of  process  used,  the  same 
may  be  more  particularly  reflected  in  the 
treatment  coming  under  (c)  having  to  do 
with  the  classified  items  and  which  has  al- 
ready been  referred  to.  Interesting  questions, 
however,  appear  immediately  as  to  the  mean- 
ing of  the  words  Real  Estate  mention  in  the 
statute.  Some  important  appraisals  in  other 
states  have  developed  as  high  as  200  sub- 
items  coming  under  the  head  of  real  estate, 
but  to  endeavor  to  organize  and  simplify  into 
the  classification  the  same  has  been  consid- 
ered to  mean  simply  all  land  owned  and  used 
by  the  railroad  company  in  its  operation.  Ac- 
cepting this  interpretation  and  not  unknown 
to  others  who  have  combated  these  ques- 
tions, much  varied  opinion  arose  as  to  how 
to  treat  the  question  even  thus  simplified  into 
Right  of  Way  and  Station  Grounds  and 
the  cost  to  re-acquire  the  same  considering 
such  property  for  the  time  was  possessed  by 
other  ownership.  The  plan  adopted  con- 
templated a  determination  of  the  market 
value  or  ordinary  selling  value  of  the  rail- 
road lands  determined  from  the  valuation  of 
like  character  of  the  surrounding  lands,  then 
adding  to  the  so-called  market  value  of  the 
railroad  lands  a  certain  severance  cost  amount 
determined  by  the  widest  scope  of  experience 
and  applied,  also  including,  of  course,  reason- 
able acquirement  and  engineering  costs  inci- 
dent to  delineation  and  purchase.  It  will  be 
noted  here  that  by  the  adoption  of  this  plan 
no  consideration  was  given  as  to  what  the 
properly  was  used  for  as  to  the  earning  value 
of  the  property  after  the  acquirement  by  tin 

railroad!  These  questions  bi cm  to  be  elim- 
inated by  the  meaning  of  the  statute,  which 
, <cins  to  contemplate  only  the  reproduction 
cost  stated  in  money  value.  Several  sources 
of  information  were  used  in  the  determina- 
tion of  the  so-called  market  value  of  the  land 
used  by  the  railroads.  Written  opinions  on 
Cardl  were  obtained  from  local  persons  in 
each  locality  who  were  well  versed  iii  land 
values,  including  real  estate  dealers  whose 
opinions  were  generally  optimistic,  as  well 
as  bankers  whose  opinions  have  usually 
proven  to  be  conservative.  Ibis  data  was 
carefully  analyzed  and  averaged  into  com 
Dilation  Assessed  values  of  the  surrounding 
lands  to  tin'  railroad  properties  was  allO  very 
largely  obtained  As  a  comparison  between 
.dues  obtained  upon  the  cards  and  that 
upon  the  assessment  rolls  it  tnav  he  111011- 
tioried  that  with  vcrv  little  exception  the  as- 
sessed value  approximated  til  per  cent  of  the 
former     A  wide  latitude  for  this  comparison 


within  the  city  of  Omaha  did  not  change  this 
relation   per   cent   worthy   of   mention.  To 
qualify  and  bring  into  as  accurate  condition 
as  possible  experts  from  the  Commission  vis- 
ited and  canvassed  over  all  of  the  lands  to 
be  valued,  especially  the  more  important  and 
valuable  properties  in  considerable  detail,  es- 
pecially studying  into  conditions  that  might 
later  have  bearing  on  the  possible  severance 
damages  to  be  applied.    To  eliminate  as  much 
as  possible  a  criticism  that  might  here  arise 
as  to  personal  differences  of  opinion  all  of 
the  facts  were  gathered  by  the  one  expert 
and  comparison  made  by  all  three  members 
who  were  particularly  engaged  in  this  mat- 
ter.    As  providing  for  the  severance  dam- 
ages  no   so-called    uniform    percent   of  in- 
crease to  the  market  value  was  applied  or 
used,  but  to  express  such  it  may  be  worthy 
of  mention  here  that  the  minimum  for  rural 
and  farm  lands  appears  at  50  per  cent  while 
the  maximum  appears  at  about  200  per  cent, 
and  for  town  property  the  minimum  appears 
at  25  per  cent  and  the  maximum  at  about 
100  per  cent  over  and  above  the  market  values. 
The  contention  of  a  majority  of  the  larger 
railroad  properties  reporting  to  the  Commis- 
sion, as  reflected  in  their  reports  and  as  evi- 
denced in  some  of  the  hearings  already  held 
by   the    Commission   concerning   these  mat- 
ters,  is   that   these   severance   damage  costs 
should  be  increased  to  an  amount  for  rural 
and  farm  lands  approximating  a  uniform  200 
per  cent,  and  for  town  lands  approximating 
a  uniform  100  per  cent.    This  argument  un- 
dertaken to  be  upheld  by  data  compiled  hav- 
ing reference  to  recent  small  purchases  of 
land  for  widening  of  station  grounds  and  re- 
vision   of   alignment,    etc.,    in  considerable 
measure.     No  extensive  mileage  of  entirely 
new  railroad  has  recently  been  built  in  Ne- 
braska from  which  to  draw  conclusions  con- 
cerning these  matters  for  the  year  1009.  A 
very  few  years  prior,  however,  circumstances 
of  normal  construction  covering  some  mile- 
age does  not  reflect  from  actual  costs  such 
heavy  percentages  for  severance  damages  to 
be  added  to  the  market  value  of  lands  as  rep- 
resented  in   the   reports  of  the  respondents 
aforesaid.    It  would  seem  that  a  most  proper 
solution   of   the  problem   should   come  from 
the  widest  experience  in  such  matters  under 
normal   conditions   where    an    entirely  new 
railroad  has  been  built,  and  where  a  portion 
of  the  same  might  have  been  somewhat  un- 
desired  in  certain  of  its  territory  by  reason 
of   parallel   properties  existing,  and   in  cer- 
tain of  its  territory  the  population  were  earn- 
estly desiring  transportation  facilities.  There 
are  known  cases   of   recent   construction  in 
Nebraska    even    where    the    entire    right  of 
way  was  furnished  gratis  to  the  railroad  com- 
pany upon  the  condition  that  it  construct  its 
line  and  place  the  same  in  operation.  The 
fact  should  not  be  overlooked  also  that  even 
the  sentiment  generally  in  a  community  with 
reference  to  the  construction  of  a  new  rail- 
road has  considerable  to  do  with  the  costs  of 
acquiring  a  right  of  way.    It  may  not  be  well 
to  pass  this  item  without  brief  mention  of  in- 
stances where  the  widths  of  the  right  of  way 
ii)i    for   valuation   must   be   determined  The 
Union    Pacific   property   lays  almost  cntirelv 
the  length   of   the  State,  with  a  400-ft.  wide 
right    of   way    uniformly    under  government 
grant     A  large  portion  of  this  property,  too, 
exists  within  the  wide  and  level  Platte  River 
valley,  not,  therefore,  necessitating  any  con- 
siderable height  of  embankment  or  depth  of 
■  lilting.     In  this  instance,  although  all  of  tin 
property   has   been   valued,   il    is   the  opinion 
that    such   excessive   width   of   right   of  way 

without  apparent  occupation  having  in  manj 

instances  been  leased  to  the  surrounding 
farmers,  should  not  be  included,  and  thai 
owing  lo  conditions  200   ft,  should  be  estab 

lished  as  the  width  proper    in  some  of  tin 

propert)    owners'   reports   also  there  has  ap 
ne. ned    and   claimed    value   covering   a  mini 
her  of  abandoned  lines  where  rights  of  way 
are  involved     It  is  esteemed  that  in  all  prob- 
abilities these  should  nOl  be  entered  for  val 

nation  under  the  meaning  of  the  statute,  and 

;is  Strictly  selling  out  the  physical  valuation 

I  bus  is  devolved  upon  those  undertaking 


to  establish  reproduction  costs  of  this  item 
much  skill  in  determining  .that  which  is 
proper,  the  sincerity  and  accuracy  of  the 
same  being  further  reflected  in  the  reports. 

The  item  of  Real  Estate  has  been  treated 
and  determined  in  the  same  manner  as  that 
of  market  value  for  the  foregoing  item  dis- 
cussed, no  severance  damages,  however,  be- 
ing allowed. 

Appraisal  of  the  Spokane  and  Inland 
Empire  Electric  Railroad  System. 

Contributed  by  Henry- L.  Gray,  Engineer,  The 
Public  Service  Commission  of  Washington. 

Students  of  the  problem  of  rate  regulation 
by  Commissions  will  be  interested  in  an  ex- 
tremely complicated  case  which  has  arisen  in 
the  State  of  Washington.  This  state,  for  the 
past  few  years,  has  been  the  scene  of  con- 
tinual warfare  between  the  carriers  and  the 
shippers,  and  at  the  present  time  the  jobbers 
of  the  principal  cities  are  making  a  concerted 
effort  to  obtain  lower  distributing  rates,  and 
have  filed  formal  complaint  with  the  Railroad 
Commission  (*),  before  whom  an  extended 
hearing  is  being  held.  While  complaint  was 
made  only  against  rates  charged  by  the  larger 
steam  roads,  other  roads  not  mentioned  in  the 
petition  immediately  intervened,  fearing  a  re- 
duction of  rates  due  to  the  necessity  of  com- 
petition. Among  the  intervening  roads  was 
the  Spokane  and  Inland  Empire  Railroad 
(**),  an  electric  system,  which  prayed  that 
the  present  rates  be  maintained,  alleging  that 
they  would  be  compelled  to  meet  any  reduc- 
tion of  rates  in  their  territory;  and  further, 
contending  that  as  they  were  not  receiving  a  , 
sufficient  return  from  existing  rates,  the  en-  i 
forcement  of  reduced  rates  would  be  unjust, 
unfair  and  confiscatory. 

The  outcome  of  the  case  is  being  awaited 
with  great  interest,  as  it  is  extremely  liable  to 
provide  an  answer  to  -the  oft  propounded 
question,  viz.;  what  will  be  the  result  when, 
a  financially  weak  railway  is  compelled  to 
meet  the  reduced  rates  of  a  stronger  rival? 
The  object  of  this  article,  however,  is  not  to 
deal  with  the  probable  results,  but  rather  with 
the  method  adopted  by  The  Railroad  Com- 
mission of  Washington  to  determine  the  cor-  ' 
rectness  of  the  allegation  of  the  intcrvenor 
concerning  the  insufficiency  of  their  present 
rates. 

Tn  accordance  with  the  usual  procedure  in 
such  cases,  it  was .  decided  to  establish  the 
market  value  of  the  Spokane  &  Inland  Em- 
pire R.  R.  as  a  basis  for  ascertaining  what 
would  be  a  fair  aggregate  return,  and  the 
writer  was  instructed  to  proceed  with  an  ap- 
praisal of  the  oil  property  owned  by  the  com- 
pany in  question,  with  the  exception  of  real 
estate,  which  was  to  be  handled  by  another 
department.  On  December  20,  1910,  there  was 
begun  an  investigation  of  the  books  and  rec- 
ords of  the  company,  in  order  to  determine  '■ 
the  actual  cost  of  the  existing  property,  its 
probable  cost  of  reproduction,  its  depreciated 
or  present  value  This  work  presented  many 
complications  not  usually  encountered  in  the 
appraisal  of  steam  railroads.  The  company 
under  investigation,  in  addition  to  its  railway 
lines,  operates  a  number  of  miles  of  street 
railway  within  the  City  of  Spokane,  with 
amusement  resorts  in  connection,  and  in  addi- 
tion, maintains  extensive  transmission  lines  i 
for  the  delivery  and  sale  of  commercial 
power.  The  railway  is  interstate,  but  as  the 
milage  in  the  State  of  Idaho  is  comparatively 
small,  il  was  decided  lo  establish  a  precedent, 
and  appraise  the  property  lying  in  Idaho,  as 
well  as  that  within  the  State  of  Washington: 
and  to  show  a  separate  estimate  for  each 
state 

While  only  the  rates  in  effect  upon  the  In> 
land  Division  arc  in  danger  of  reduction,  yet 
it  was  necessary  to  make  an  appraisal  of  the 

•Slnee  llils  article  was  written  (he  Knllroad 
Commission  "f  \VnnhliiRlnn  tins  I  n  trans- 
formed Int..  I  lie  Public  Service  Commission  of 
Wnsblngton.  vvllb  jurisdiction  over  all  nubile 
■ervlce  corporations  within  the  stat«" 

♦♦This  road  was  recently  taken  over  by  the 
S|„,K.,ne  I'orllnnd  X  Senltle  UmIIvv.ix.  u  bleb  In 
him  Is  Inlnllv  owned  bv  the  Croat  Northern 
unit  Northern  Psolflo  nnilwnya. 
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entire  property  in  order  to  have  a  fair  view 
of  the  matter.  To  facilitate  the  work,  it  was 
arbitrarily  assumed  that  all  tracks  used  by 
interurban  trains  were  primarily  interurban 
tracks,  and  in  case  track  was  jointly  used  by 
interurban  trains  and  by  city  cars,  the  value 
of  such  track  was  apportioned  on  a  car  mile- 
age basis.  As  a  matter  of  convenience,  cer- 
tain assumptions  were  made  concerning  the 
operating  divisions,  which  did  not  exactly  co- 
incide with  the  actual  conditions,  bu  which 
gave  results  sufficient  for  the  needs  of  the 
investigation. 

Mileage. — This  system  has  a  total  main 
track  mileage  of  234.86  miles,  of  which  204.52 
miles  are  within  the  state  of  Washington, 
while  30.25  miles  are  within  the  state  of 
Idaho.  The  trackage  within  the  state  of 
Washington  includes  47.34  miles  of  street  rail- 
way in  the  City  of  Spokane.  In  addition  to 
the  above  mileage,  there  is  a  total  of  44.83 
miles  of  other  tracks,  of  which  34.25  miles 
are  in  the  state  of  Washington  and  10.58  miles 
within  the  State  of  Idaho,  making  a  total 
track  mileage  of  279.60. 

Divisions. — The  railway  lines  are  divided 
into  three  operating  divisions,  namely ;  the 
Inland  Division,  extending  from  Spokane  to 
Spring  Valley  Junction  and  from  there  to 
Colfax  and  Moscow;  the  Coeur  d'Alene 
Division,  extending  from  Spokane  to  Coeur 
d'Alene  and  Hayden  Lake  in  Idaho;  and  the 
Traction  Division,  comprising  the  street  rail- 
ways operated  in  the  City  of  Spokane,  together 
with  what  is  known  as  the  Opportunity  Line, 
extending  from  Spokane  to  a  connection  with 
the  Coeur  d'Alene  main  line  at  Flora. 

For  the  purposes  of  appraisal,  the  system 
under  discussion  was  arbitrarily  segregated 
into  the  following  divisions :  First,  Inland 
Division ;  second,  Coeur  d'Alene  Dvision ; 
third,  Traction  Division;  fourth,  Nine  Mile 
Power  Plant;  fifth,  Nine  Mile  Transmission 
Lines,  and  sixth,  Commercial  Power  Lines. 
However,  a  considerable  portion  of  the  prop- 
erty covered  by  each  of  the  above  named  op- 
erating divisions  was  found  to  be  jointly  used, 
and  inasmuch  as  it  was  known  that  the  Com- 
mission would  desire  an  estimate  of  the  cost 
of  reproducing  each  of  the  railway  divisions 
Cowing  to  the  wide  divergence  in  earning 
power)  and  that  they  would  also  desire  to 
eliminate  the  strictly  commercial  property 
from  the  discussion  of  railway  rates,  it  was 
necessary  to  formulate  some  scheme  of  appor- 
tionment. The  following  method  was  adopted : 

First. — None  of  the  property  situated  in 
Washington  was  allotted  to  the  state  of  Idaho, 
or  vice  versa.  This  did  not  apply,  however, 
to  the  rolling  stock,  which  was  apportioned  to 
the  different  states,  as  well  as  to  the  different 
divisions,  on  a  car  and  locomotive  mileage 
basis.  All  of  the  jointly  used  track  was  ap- 
portioned to  the  several  operating  divisions 
on  the  basis  of  the  number  of  cars  of  each 
division  passing  over  such  track  during  the 
year  1910. 

Second. — Freight  terminal  yards,  freight 
sheds  and  other  miscellaneous  buildings  and 
structures  located  in  the  freight  terminals  (all 
within  the  City  of  Spokane)  were  apportioned 
according  to  the  freight  car  mileage  of  the 
several  divisions  within  the  State  of  Washing- 
ton for  the  year  1910. 

Third. — The  general  office  building  and  pas- 
senger station  in  the  City  of  Spokane,  to- 
gether with  the  superintendent's  office  in  the 
yards,  were  apportioned  to  the  several  di- 
visions on  the  same  basis  as  used  by  the 
company  to  distribute  the  expense  of  its  gen- 
eral offices. 

Fourth. — The  machine  and  repair  shops, 
and  car  sheds  were  apportioned  according  to 
the  average  of  the  monthly  charges  made 
against  the  three  divisions  for  the  year  1910. 

Fifth. — The  Nine  Mile    power    plant  and 
transmission  lines  were  apportioned  to  rail- 
road and  to  commercial  propertv  on  the  basis 
of  the  distribution  and  use  of  the  power  gen 
erated  in  the  year  1910. 

•  Construction  Features. — The  only  particu- 
larly noteworthy  features  of  construction 
found  on  this  system  exist  on  the  Inland 
Division.    The  location  of  that  portion  of  the 


line  presented  unusual  difficulties,  owing  to 
the  fact  that  it  runs  squarely  across  the 
drainage  systems  of  the  country,  necessitating 
very  expensive  grading,  excessive  curvature 
and  heavy  grades.  The  maximum  curvature 
is  12  degrees,  the  average  amount  of  curva- 
ture per  mile  being  105  degrees,  or  almost 
four  times  that  usually  encountered  on  steam 
roads.  The  maximum  grade  of  2  per  cent  is 
frequently  encountered. 

The  single  phase,  alternating  current  system 
of  distribution  is  used  on  this  division,  which, 
although  much  more  expensive  as  regards 
first  cost,  was  adopted  with  the  idea  that  the 
economy  of  operation  would  offset  the  in- 
creased cost  of  construction.  At  the  time  this 
line  was  built  the  single  phase  system  of  dis- 
tribution was  largely  an  experiment,  only  a 
few  such  systems  existing  in  the  world.  Even 
after  the  line  was  constructed,  continual  ex- 
perimenting was  necessary  in  order  to  perfect 
the  operation.  The  train  records  of  the  com- 
pany would  indicate  that  so  far  as  concerns 
the  efficiency  of  operation,  this  system  has 
been  a  decided  success.  On  account  of  the 
high  voltage  of  the  power  used,  the  ordinary 
motor  cars  will  force  their  way  through  the 
heavy  snows  of  the  Palouse  country  without 
the  aid  of  a  snow  plow.  The  winter  of  1910 
was  undoubtedly  one  of  the  most  severe  ever 
experienced  in  this  locality,  and  the  first  train 
running  over  the  line  in  the  morning  would 
frequently  encounter  at  least  twelve  inches  of 
snow  on  the  level,  and  sometimes  as  much  as 
seven  feet  of  snow  in  the  cuts.  No  provision 
was  made  to  protect  the  cars,  with  the  excep- 
tion of  an  iron  sheathing  over  the  pilot,  and 
in  spite  of  such  adverse  conditions,  the  long- 
est delay  due  to  snow  during  the  entire  win- 
ter was  twenty  minutes. 

The  trolley  construction  on  this  division  is 
of  the  catenary  type,  the  messenger  wire  and 
trolley  being  supported  by  mast  arms,  the 
messenger  wire  acting  as  a  conductor.  A 
large  portion  of  the  power  used  is  supplied  by 
what  is  known  as  the  Nine  Mile  Power  Plant, 
built  at  a  cost  of  one  and  one-quarter  mil- 
lions of  dollars,  being  strictly  modern  and 
up-to-date  in  every  way.  The  plant  is  capable 
of  generating  12,000  K.  V.  A.  working  under 
a  58-foot  head.  Power  is  generated  by  four 
3,000  K.  V.  A.  Westinghouse  alternating  cur- 
rent generators  coupled  to  four  5,500  H.  P. 
Holyoke  turbines,  under  control  of  Lombard 
governors,  with  the  additional  protection  of 
emergency  controllers.  In  addition  to  the 
power  generated  by  this  plant,  a  large  amount 
of  power  is  purchased  from  the  Washington 
Water  Power  Company. 

Actual  Cost. — An  investigation  of  the  rec- 
ords showed  the  present  company  to  be  an 
amalgamation  of  a  number  of  companies  built 
during  previous  years,  namely ;  the  Spokane 
and  Coeur  d'Alene  Railway  Company,  Ltd. ; 
the  Spokane  Traction  Company;  the  Spokane 
and  Inland  Railway  Company ;  and  the  Spo- 
kane Terminal  Company;  all  of  which  were 
merged  into  the  present  company  on  January 
1,  1907.  The  aggregate  cost  of  the  entire 
property  owned  and  operated  was  $15,314,357, 
although  the  book  cost  was  somewhat  in  ex- 
cess of  this  amount,  due  to  the  inclusion  of 
discount  in  the  plant  account.  The  amount  of 
actual  cash  invested  in  the  property,  exclusive 
of  right  of  way  and  real  estate,  was  $13,704,- 
960.  The  greater  portion  of  the  money  in- 
vested was  obtained  from  the  sale  of  stock, 
which  is  rather  an  unusual  condition  in  the 
case  of  railroad  construction. 

Paving  Considered  as  Part  of  the  Property. 
— One  of  the  first  questions  presenting  itself 
was  whether  or  not  the  paving,  which  had 
been  laid  by  the  company,  within  the  City  of 
Spokane,  should  be  taken  account  of  in  es- 
timating the  cost  of  reproduction.  As  usual 
in  the  case  of  street  railways,  the  franchises 
granted  to  the  company  provided  that  in  case 
any  streets  occupied  by  tracks  should  be  sub- 
sequently paved,  the  company  would  be  re- 
quired to  pay  and  maintain  the  paving  upon 
its  tracks  and  for  a  distance  of  two  feet  from 
the  extreme  outside  of  the  rail.  It  has  been 
contended  in  various  appraisals  made  of  street 
railway  properties  that  such  paving  should  not 


be  considered  as  an  asset  of  the  street  rail- 
way company,  but  should  rather  be  regarded 
in  the  light  of  a  tax  imposed  upon  the  com- 
pany by  the  city. 

In  the  appraisal  of  the  street  railway  sys- 
tems of  Chicago,  as  made  by  the  council  of 
that  city  several  years  ago,  the  engineer  con- 
ducting the  appraisal  compiled  a  statement  of 
the  cost  of  reproducing  all  paving  laid  by  the 
street  lailway  companies,  but  the  question  of 
the  inclusion,  or  exclusion  of  paving  as  a  part 
of  the  companies'  physical  properties  was  left 
to  the  decision  of  the  Local  Transportation 
Committee.  The  companies  claimed  that,  hav- 
ing furnished  the  paving,  they  were  entitled 
to  credit  for  it,  while  the  city  contended  that 
the  companies  had  no  proprietary  right  in  it, 
following  the  theory  that  the  value  of  the 
paving  was  part  of  the  compensation  that  the 
companies  paid  to  the  city  for  the  right  to 
use  the  streets.  The  proposition  was  warmly 
debated  and  hotly  contested,  and  while  finally 
the  companies  were  allowed  a  nominal  sum 
for  this  item,  such  sum  was  quite  insignificant 
in  comparison  with  the  estimated  cost  of  re- 
producing the  paving,  and  was  apparently 
allowed  solely  for  the  purpose  of  effecting  a 
compromise  of  differences,  as  well  as  to  facili- 
tate a  final  settlement  of  disputed  portions  of 
the  appraisals  as  a  whole.  The  Local  Trans- 
portation Committee  refused  to  waive  the  pub- 
lic ownership  of  paving,  or  grant  valuations 
for  such  paying  in  the  appraisals  of  the  rail- 
way companies'  property  at  any  figure  resem- 
bling what  was  the  actual  value  of  such  pav- 
ing. 

The  director  of  the  appraisal  of  the  street 
railways  of  Detroit  refused  to  include  paving 
in  the  statement  of  company  assets,  as  it  was 
the  opinion  of  the  corporation  counsel  and  a 
majority  of  the  committee  assisting  in  the 
work  that  the  legal  title  to  the  pavement  was 
vested  in  the  City  of  Detroit  and  not  in  the 
company.  It  was  held  that  the  presumption 
is  quite  general  that  the  streets  belong  to  the 
public  and  in  giving  the  company  the  right  to 
lay  tracks  and  operate  its  cars  over  such 
streets  the  public  has  not  relinquished  any 
equity  in  the  streets  or  paving,  and  the  com- 
pany is  required  to  keep  that  portion  of  the 
street  used  by  them  in  as  good  condition  as 
the  balance  of  the  street. 

In  this  case  it  was  not  contended  by  the  en- 
gineer of  the  Commission  that  the  railroad 
company  was  actually  the  owner  of  the  paving 
which  it  had  laid  and  paid  for.  but  the  fact 
was  not  lost  sight  of  that  in  laying  such  pav- 
ing an  initial  expense  had  been  incurred  which 
would  not  again  be  required.  The  fact  that 
the  paving  was  laid  undoubtedly  added  value 
to  the  plant,  whether  or  not  such  paving  was 
actually  the  property  of  the  company.  This 
condition  is  clearly  disposed  of  by  the  decisions 
dition  is  clearly  disposed  of  by  the  devisions 
in  the  case  of  Wilcox  vs.  Consolidated  Gas 
Companv,  in  the  Circuit  Court  of  the  United 
States  for  the  Southern  District  of  New 
York  (157  Fed.  Rep.  849-50)  in  which  the 
Court  says : 

So,  likewise,  tiie  construction  expense,  not 
onlv  of  buildings,  hut  of  pipe  systems  under 
streets  now  consisting  of  continuous  sheets  of 
asphalt  over  granite,  has  enormously  advanced 
The  value  of  the  investment  of  any  manufac- 
turer in  plant,  factory  or  goods,  or  all  three,  is 
what  his  possessions  would  sell  for  upon  a  fair 
transfer  from  a  willing  vendor  to  a  willing 
buyer,  and  it  can  make  no  difference  that  such 
value  is  affected  by  the  efforts  of  himself  or 
others,  by  whim  or  fashion,  or  (what  is  really 
the  same  thing)  bv  the-  advance  of  land  values 
in  the  opinion  of  the  buying  public.  It  Is  equal- 
ly immaterial  that  such  value  is  affected  by  dif- 
ficulties of  reproduction.  If  it  be  true  that  a 
pipe  line  under  the  city  of  New  York  of  1907  is 
worth  more  than  was  a  pipe  line  under  the  city 
of  1S27,  then  the  owner  thereof  owns  that  value, 
and  that  such  advance  arose  wholly  or  partly 
from  difficulties  of  duplication  created  by  the 
city  itself  is  a  matter  of  no  moment. 

The  decision  of  the  Circuit  Court  was  sus- 
tained by  the  United  States  Supreme  Court 
(212  U.  S.  52)  and  in  arriving  at  the  decision 
Justice  Peckham  used  the  following  language  : 

And  we  concur  with  the  court  below  in  hold- 
ing that  the  value  of  the  property  is  to  be 
determined  as  of  the  time  when  the  inquiry  is 
made  regarding  the  rates.  If  the  property  which 
reallv  enters  Into  the  consideration  of  the  ques- 
tion of  rates  has  increased  in  value  since  it  Was 
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acquired,  the  company  is  entitled  to  the  benefit 
of  such  increase. 

A  directly  opposite  view  was  taken  by  the 
City  Council  of  Trenton,  Missouri,  in  connec- 
tion with  an  appraisal  made  of  the  water  sys- 
tem of  that  city,  in  order  to  arrive  at  a  basis 
for  the  taking  over  of  the  privately  owned 
plant  by  the  city.  The  City  Council  contended 
that  inasmuch  as  certain  of  the  mains  were 
laid  under  paved  streets,  that  such  mains 
actually  possessed  a  smaller  value  than  had 
they  been  laid  under  unpaved  streets,  owing 
to  the  fact  that  in  case  it  might  be  necessary 
to  uncover  the  mains  for  any  reason,  the  ex- 
pense would  be  much  greater  in  a  paved  street 
than  in  an  unpaved  street.  This  contention 
was  urged  so  successfully  that  the  water  com- 
pany finally  agreed  to  a  substantial  reduction 
in  the  value  of  its  plant. 

However,  as  it  was  presumed  that  the  prop- 
erty of  the  railroad  company  would  be  repro- 
duced as  a  whole,  it  followed  that  one  of  two 
assumptions  must  be  accepted.  Either  it  must 
be  considered  that  such  property  would  be 
reproduced  in  precisely  the  same  manner  as  it 
was  built,  or  else  it  would  be  reproduced  un- 
der the  present  conditions.  The  first  assump- 
tion would  necessitate  including  in  the  es- 
timate of  the  cost  of  reproduction  the  expense 
to  which  the  company  would  be  put  in  the 
grading  and  paving  of  streets.  The  second 
assumption  would  involve  no  allowance  for 
the  expense  of  grading  unpaved  streets,  but 
would  require  the  inclusion  of  the  cost  of 
tearing  up  and  replacing  the  pavement  on 
paved  streets.  The  second  assumption  was 
followed,  and  it  was  considered  that  in  order 
to  reproduce  the  property  on  the  date  of  the 
appraisal  it  would  be  necessary  to  tear  up  the 
paved  streets  in  order  to  lay  the  tracks ;  but 
an  investigation  was  made  to  determine  the 
actual  conditions  under  which  the  tracks  had 
been  originally  laid.  Finding  out  just  what 
was  done  in  the  way  of  grading  at  the  time 
the  tracks  within  the  city  were  laid  proved 
to  be  an  extremely  difficult  matter,  but  from 
the  best  information  obtainable  an  estimate 
of  the  cost  of  such  grading  was  prepared,  as- 
suming that  the  same  would  be  done  under 
the  present  conditions  and  at  present  prices. 
Comparing  this  with  the  cost  of  removing  the 
paving  in  order  to  lay  tracks,  it  was  found 
that  the  estimated  cost  of  reproducing  the 
track  and  roadway  was  approximately  $24,000 
less  than  had  the  first  assumption  been  fol- 
lowed. 

Unit  Prices. — The  estimated  cost  of  repro- 
ducing this  system,  which  was  made  as  of 
January  1,  1911,  was  based  upon  the  actual 
material  known  to  have  been  used  in  its  con- 
struction, while  the  prices  used  for  such  ma- 
terial, and  for  labor,  were  the  prices  that 
would  prevail  during  the  assumed  construc- 
tion period.  It  is  extremely  probable  that 
there  would  have  been  but  little  difference  in 
the  estimated  cost  of  reproduction,  as  shown, 
had  the  average  prices  for  the  five  preceding 
years  been  used. 

Quantities. — As  no  estimate  of  the  cost  of 
reproducing  the  property  had  been  nreparcd 
by  the  company  officials,  it  was  necessary  for 
the  engineers  of  the  Commission  to  compile 
a  statement  of  quantities,  and  to  investigate 
and  obtain  the  prevailing  prices.  The  officials 
of  rdl  departments  were  of  great  assistance 
in  the  compilation  of  the  estimates,  while  the 
utmost  friendliness  and  good  feeling  prevailed 
during  the  entire  work.  All  information  and 
records  were  promptly  placed  at  the  disposal 
of  the  engineers  for  the  Commission  and 
every  assistance  was  given  them  to  arrive  at 
the  facts.  A  stranger  to  the  situation,  view- 
ing the  work  without  knowledge  of  the  con- 
ditions under  which  it  was  being  done,  would 
have  had  extreme  difficulty  in  determining 
whether  the  engineers  were  serving  the  Kail- 
road  Company  or  the  Commission. 

As  a  preliminary  step  in  the  compilation  f>f 
the  estimate,  the  various  departments  were 
called  upon  to  furnish  itemized  lists  of  prop- 
erty in  their  charge,  arranged  in  accordance 
•I'll  the  f  lavsificatinn  for  electric  railways 
prescribed  hy  the  Interstate  Commerce  Com- 
mission.   The  statement  of  grading  quantities 


was,  in  the  main,  obtained  from  the  final  es- 
timates as  allowed  the  different  contractors, 
and  such  estimates  were  again  checked  with 
vouchers  in  existence  in  the  Accounting  De- 
partment. No  estimates  or  notes  could  be 
found  covering  the  Coeur  dAlene  Division, 
and  it  was  necessary  to  cross  section  and  clas- 
sify a  large  portion  of  this  part  of  the  line. 
The  statement  of  track  material  was  carefully 
checked  in  the  field,  certain  portions  of  the 
track  being  selected  at  random  and  checked 
by  engineers  on  foot,  until  it  was  considered 
that  the  correctness  of  the  tabulations  was 
established.  All  bridges  were  examined  and 
measured,  poles  and  guys  were  counted,  while 
structures  of  all  kinds  were  examined  and 
their  dimensions  ascertained.  All  electrical 
machinery  and  apparatus  was  inspected  and 
listed.  The  onlv  item  which  was  difficult  to 
ascertain  was  the  amount  of  ballast.  Owing 
to  the  fact  that  the  line  was  never  completely 
ballasted,  the  work  having  been  done  piece- 
meal, it  was  an  extremely  hard  matter  to 
ascertain  the  amount  of  ballast  under  the  ties. 
Speaking  generally,  it  may  be  said  that  the 
obtaining  of  a  correct  statement  of  quantities 
presented  no  difficulties  whatever.  This  was 
due  somewhat  to  the  experience  of  the  en- 
gineers connected  with  this  work,  as  they 
have  been  engaged  in  the  valuation  of  rail- 
road properties  continuously  for  the  last  five 
years ;  so  it  was  not  necessary  to  waste  time 
in  preliminary  work  or  in  experiments. 

Labor  Costs. — As  is  usually  the  case,  ob- 
taining representative  labor  costs  presented 
the  greatest  difficulty.  Obtaining  prices  of 
material  involves  quite  an  amount  of  work, 
but  arriving  at  proper  labor  charges  calls  for 
a  great  deal  more.  Owing  to  the  fact  that 
this  road  was  but  recently  constructed,  it  was 
felt  that  the  cost  of  reproduction  should  cer- 
tainly not  depart  in  any  marked  degree  from 
the  actual  cost.  It  was,  therefore,  decided  to 
obtain  the  labor  costs  altogether  from  the  rec- 
ords of  the  company,  if  possible.  To  this  end, 
hundreds  of  work  records  compiled  by  the 
Engineering  Department,  and  bearing  on  work 
recently  done,  were  examined,  in  order  to 
ascertain  what  different  classes  of  work  were 
costing  the  company;  so  that  in  the  end  prac- 
tically all  of  the  labor  costs  used  in  connec- 
tion with  the  overhead  construction  were  ob- 
tained from  these  reports.  It  should  not  be 
inferred  that  the  actual  construction  costs 
were  taken  in  all  cases.  For  example,  the 
grading  on  the  Opportunity  Line,  which  was 
done  by  company  forces,  actually  cost  50  cts. 
per  cubic  yard  for  gravel  excavation,  while 
for  the  purposes  of  the  estimate,  30  cts.  per 
cubic  yard  was  deemed  a  fair  price.  The 
average  daily  wage  of  laborers  engaged  in 
setting  poles  on  the  different  divisions  during 
the  construction  period  was  $1.75  per  day.  In 
the  estimate  of  reproduction  the  Union  scale 
of  $2.50  per  day  was  used.  Numerous  other 
instances  exist  in  which  the  labor  costs  ac- 
tually incurred  by  the  company  during  the 
construction  period  were  radically  departed 
from. 

Comparison  of  Actual  Cost  With  Appraised 
Value. — In  this  connection  it  may  be  said  that 
in  the  greater  number  of  appraisals  with  which 
the  writer  has  been  connected,  the  estimated 
cost  of  reproducing  the  property  (exclusive  of 
real  estate  and  right  of  way),  has  almost  in- 
variably been  less  than  the  actual  cost,  and  in 
some  instances,  markedly  less.  As  a  rule,  the 
estimate  of  the  cost  of  reproduction  is  not 
completed  until  within  a  few  days  of  the  val- 
uation hearing  It  is  rather  embarrassing  for 
an  engineering  expert  to  appear  before  a 
judicial  body  with  a  statement  of  the  cost  of 
reproducing  a  property  which  is  appreciably 
lower  than  its  actual  cost,  without  being  pre- 
pared to  explain  the  apparent  discrepancy,  It 
is,  therefore,  a  wise  precaution  to  assume  that 
the  total  estimated  cost  of  reproduction  will 

be  lest  than  the  actual  cost,  and  to  make  all 

the  comparison!  possible  during  the  progress 
of  the  appraisal  Forewarned  is  forearmed, 
and  from  the  experience  of  the  writer,  it  is 
well  to  be  prepared.  In  ibis  c  ase,  an  extensive 
investigation    was   conducted    concerning  the 

comparative  present  and  pad  costs  of  labor 


and  material,  in  order  to  be  properly  pre- 
pared for  cross  examination. 

Among  other  things  it  was  found  that  the 
price  of  copper  at  the  date  of  appraisal  was 
much  lower  than  when  the  road  was  built. 
In  all  probability,  the  copper  used  by  the  com- 
pany was  purchased  on  an  average  base  price 
of  at  least  20  cts.  for  ingot  copper,  while  the 
base  price  used  in  the  estimate  of  reproduc- 
tion was  only  13  cts.  The  price  of  car  bodies 
and  trucks  was  found  to  have  advanced  ap- 
proximately 10  per  cent  in  the  last  five  years. 
The  price  of  poles  had  decreased  slightly, 
while  there  had  been  no  appreciable  changes 
in  the  cost  of  electrical  machinery  or  in  the 
price  of  labor. 

Overhead  or  Loading  Charges. — The  estimat- 
ed cost  of  reproduction  included  an  allowance 
of  10  per  cent  for  Engineering,  Supervision 
and  Organization  Expense ;  5  per  cent  interest 
during  the  construction  period;  5  per  cent  for 
contingencies ;  and  3.75  per  cent  for  brokers' 
fees.  In  addition  to  this,  there  was  included 
the  sum  of  $500,000  to  cover  the  item  of 
Stores  and  Working  Capital.  These  items  are 
explained  as  follows : 

The  investigation  of  the  records  of  various 
railroads  has  repeatedly  demonstrated  that  the 
cost  of  engineering  during  the  construction 
period  will  average  about  3.5  per  cent  of  the 
total  cost  of  the  road,  exclusive  of  real  estate 
and  equipment.  This  percentage,  however, 
will  not  include  the  cost  of  engineering  in- 
curred in  connection  with  the  purchase  of 
right  of  way  and  station  grounds,  inasmuch  as 
such  engineering  costs  are  invariably  charged 
to  the  Right  of  Way  and  Station  Grounds  ac- 
count. As  the  right  of  way  and  real  estate  in 
this  case  was  appraised  by  real  estate  experts, 
it  was  known  that  no  allowance  for  such  en- 
gineering would  be  made;  and,  as  it  should  be 
taken  care  of  in  some  manner,  it  was  here  con- 
sidered that  the  cost  of  engineering  during  the 
construction  period,  including  that  in  connec- 
tion with  the  right  of  way,  would  amount  to 
at  least  5  per  cent  of  the  cost  of  construction. 
The  expense  of  the  electrical  engineering  de- 
partment is  invariably  charged  to  other  spe- 
cific accounts,  such  as  Transmission  and  Dis- 
tribution Systems.  This  branch  of  engineer- 
ing undoubtdly  occasions  the  expenditure  of 
large  sums  of  money,  and  it  was  presumed 
that  such  expenditures  would  increase  the 
total  engineering  cost  to  at  least  7  per  cent  of 
the  total  cost  of  the  plant,  exclusive  of  real 
estate,  right  of  way  and  equipment.  Inas- 
much as  the  construction  of  an  electric  road 
of  this  type  is  rather  a  complicated  affair,  in- 
volving much  more  technical  detail,  and  con- 
sequently much  more  work  of  all  kinds  than  a 
steam  road,  it  was  considered  fair  to  assume 
that  the  legal,  general  and  organization  ex- 
pense would  be  slightly  higher  than  in  the  case 
of  a  steam  road,  the  construction  of  which 
generally  requires  an  expenditure  of  from  one 
per  cent  to  2  per  cent  of  the  construction  cost 
for  these  items.  Therefore,  it  was  assumed  that 
legal,  general  and  organization  expense  in- 
cident to  reproducing  this  road  would  aggre- 
gate 3  per  cent.  In  this  manner  the  10  per 
cent  allowed  for  Engineering,  Supervision  and 
Organization  expense  was  obtained. 

It  was  assumed  that  it  would  be  possible  to 
reconstruct  the  system  in  its  entirety  in  two 
years,  and  that  all  of  (be  funds  required  for 
such  reconstruction  would  be  in  use  an  aver- 
age of  one-half  of  that  time,  or  one  year,  and 
that  a  fair  rate  of  interest  to  be  paid  for  such 
funds  would  be  5  per  cent  per  annum. 

In  preparing  estimates  of  the  cost  of  rail- 
road construction,  it  is  the  almost  invariable 
practice  of  engineers  to  allow  10  per  cent  to 
cover  contingencies.  This  is  due  to  the  fact 
that  many  complications  arise  which  it  is  im- 
possible to  forsee.  Experience  has  entirely 
iustilied  this  procedure.  In  the  case  of  es- 
timating the  cost  of  reproducing  a  road,  how- 
ever, a  great  many  of  the  contingencies  which 
might  be  encountered  are  made  evident  by  a 
careful  study  of  the  construction  cost,  and,  as 
the  estimate  of  the  cost  of  reproducing  this 
road  was  based  upon  the  exact  quantities  en- 
tering into  its  construction,  and  to  a  certain 
extent  upon  actual  labor  costs,  it  was  plain 
that  a  !<1  per  cent  contingency  allowance  would 
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be  excessive.  But  it  also  should  be  clear  that, 
even  with  considerable  knowledge  of  the  diffi- 
culties encountered  during  the  construction 
period,  there  might  be  additional  complica- 
tions arise,  should  the  road  be  reconstructed, 
and  also  that  minor  items  of  value  might  have 
been  omitted  from  the  estimate.  For  these 
reasons,  there  was  included  the  item  of  5  per 
cent  for  Contingencies.  It  may  be  said  that  it 
is  quite  common,  in  the  case  of  estimates  of 
reproduction  as  made  by  other  states  and 
municipalities,  to  allow  a  10  per  cent  con- 
tingency item.  This  was  done  in  the  case  of 
appraisal  of  the  railroads  of  Michigan  and  of 
the  street  railways  of  Detroit. 

The  inclusion  of  3.75  per  cent  to  cover 
Brokers'  Fees  was  based  upon  the  theory  held 
by  the  Commission,  that  in  any  legitimate  en- 
terprise, if  25  per  cent  of  the  capital  stock  is 
paid  up,  the  bonds  will  sell  at  par.  The 
brokers'  fees  would  amount  to  5  per  cent  of 
the  remaining  75  per  cent  of  the  total  cost  of 
the  property,  which  would  be  covered  by 
the  sale  of  bonds. 

Stores  and  Cash.— The  item  of  $500,000  for 
Stores  and  Working  Capital  was  based  upon 
existing  facts :  On  June  30,  1908,  this  com- 
pany had  on  hand  stores  to  the  value  of  $234,- 
236,  and  cash  to  the  amount  of  $24,987.  On 
January  30,  1910,  at  which  time  the  mileage 
of  the  road  had  increased  somewhat,  the 
stores  on  hand  amounted  to  $312,165,  while  the 
cash  on  hand  amounted  to  $42,304.  On  June 
30,  1910,  at  which  date  the  mileage  had  also 
increased  over  the  same  date  in  the  preceding 
year,  the  stores  on  hand  amounted  to  $533,629, 
while  the  cash  amounted  to  $98,910.  In  addi- 
tion to  the  cash  on  hand  there  was,  in  each 
case,  a  substantial  amount  due  from  bills  and 
accounts  receivable.  On  December  31,  1910, 
the  inventory  of  stores  on  hand  amounted  to. 
$426,131.  In  view  of  the  facts,  this  item  of 
$500,000  for  Stores  and  Working  Capital  was 
included  $425,000,  of  which  would  represent 
Stores  and  $75,000  representing  Working  Cap- 
ital. 

Equipment. — It  should  be  noted  that  the  per- 
centage items  of  Engineering,  Supervision  and 
Organization  Expense,  Interest  During  Con- 
struction and  Contingencies,  do  not  cover  ex- 
penditures for  equipment.  This  was  due  to 
the  fact  that  the  allowance  for  Engineering, 
Supervision  and  Organization  Expensewas  in 
a  manner  based  upon  percentages  obtained  by 
arriving  at  the  actual  ratio  borne  to  the  cost 
of  construction,  exclusive  of  equipment,  by 
these  three  items.  Further,  the  equipment 
would  probably  not  be  delivered  and  paid  for 
until  near  the  close  of  the  construction  period  ; 
hence,  no  investment  would  be  required  until 
that  time  and  the  expenditures  for  interest 
would  not  be  necessary.  The  cost  of  reproduc- 
ing the  equipment  was  based  upon  actual  con- 
tract prices,  which  are  so  clean  cut  and  so 
complete  in  every  detail,  that  it  was  consid- 
ered unnecessary  to  allow  contingencies  for 
this  item.  Brokers'  Fees,  however,  cover  ex- 
penditures for  every  other  item  included  in 
the  estimated  cost  of  reproduction. 

Summary. — Table  I,  immediately  following, 
shows  the  estimated  cost  of  reproduction,  in- 
cluding equipment,  by  divisions  and  by  states. 
Table  II  shows  the  cost  of  reproduction  by 
accounts  and  by  states,  while  Table  III  shows 
the  cost  of  reproduction  by  divisions  and 
states  after  the  jointly  used  property  had  been 
apportioned.  The  mileage  has  been  given  in 
the  fore  part  of  this  article. 

TABLE  I.— COST   OF  REPRODUCTION,  EN- 
TIRE SYSTEM,   BY  DIVISIONS,  AND 
BY  STATES. 
(Equipment  included.) 

Washington.    Idaho.  Total. 
Inland  division... $  6,550,350  $  466,572  $  7,016,922 
Coeur  d'Alene  di- 
vision   1,278,708    1,094,260  2,372,968 

Traction  division.    2,027,405    2,027,405 

Joint  tracks  and 

terminals    763,930    763,930 

Nine  Mile  power 

plant    1,498,490    1,498,490 

Nine    Mile  tran. 

lines    65,404    65,404 

Commercial  power 
lines    116,343        60,498  176,841 


TABLE  II.— COST  OF  REPRODUCTION,  EN- 
TIRE SYSTEM,  BY  ACCOUNTS, 

AND  BY  STATES. 

Washington.    Idaho.  Total. 

Grading   $  1,537,341  $   231,237  $  1,768,578 

Ballast    246,025        34,450  280,475 

Ties    251,244        40,681  291,925 

Rails,    fast,  and 

joints    1,304,871      203,542  1,508,413 

Frogs  &  switches.  135,456        16,219  151,675 

Paving    251,019          3,456  254,475 

Track  laying  and 

surf   293,091        33,150  326,241 

Roadway  tools. ...  5,800            800  6,600 

Tunnels   51,626    51,626 

Bridges,  trestles 

and  culverts   577,363        92,702  670,065 

Crossings,   etc   102,397        14,729  117,126 

Interlocking,  etc..  21,911            200  22,111 
Tel.  and  tel.  lines  26,157          4,187  30,344 
Poles  and  fixtures  296,447        45,169  341,616 
Transmission  sys- 
tem   150,539        29,188  179,727 

Distribution  sys- 
tem   386,540        79,017  465,557 

Dams  and  power 

houses    869,500    869,500 

Substation  build- 
ings   139,655        21,594  161,249 

General  office 

buildings    125,400    125,400 

Shops    and  car 

houses    127,262        24,210  151,472 

Stations,    etc   125,970        23,721  149,691 

Water  stations...  4,200            600  4,800 

Docks  &  wharves    32,210  32,210 

Power  plant  equip- 
ment   270,000    270,000 

Substation  equip- 
ment   665,398      108,911  774,309 

Shop  equipment...  40,000  1,000  41,000 
Park    and  resort 

property    64,157        19,010  S3, 167 

Teams  and  vehi- 
cles   4,215    4,215 

Eng.,    supt.  and 

org.    exp   807,357      105,999  913,356 

Interest  during 

construction    ...  444,047        58,299  502,346 

Contingencies    466,248        61,215  527,463 

Stores  and  work- 
ing capital    442,000        58,000  500,000 

Steam  locomo- 
tives   34,825            175  35,000 

Electric  locomo- 
tives   257,210        18,790  276,000 

Passenger  train 

cars    500,555      130,945  631,500 

Freight  train  cars  352,105        57,320  409,425 

Traction  cars   457,850    457,850 

Work   equipment.  19,000          1,000  20,000 

Floating  equipment                        11,000  11,000 

Misc.  equipment..  1,250    1,250 

Brokers'  fees    444,599        58,604  503,203 

Totals   $12,300,630  $1,621,330  $13,921,960 

Depreciation. — The  question  of  depreciation 
has  played  a  prominent  part  in  all  recent 
appraisals  of  public  service  corporation  prop- 
erty. It  is  justly  contended  that,  if  the  franchise 
granted  to  a  corporation  limits  the  num- 
ber of  years  in  which  it  may  engage  in  busi- 
ness, the  stockholders  are  entitled  to  derive  a 
revenue  sufficient  not  only  to  pay  a  fair  rate  of 
interest  on  the  investment,  but  to  maintain  the 
property  in  first-class  condition,  so  that  at  the 
end  of  the  life  of  the  franchise  the  plant  will 
possess  a  high  percentage  of  its  value  as  a 
new  plant.  This  condition  is  highly  desirable 
for  the  reason  that  the  only  manner  in  which 
a  plant  can  pass  out  of  the  hands  of  the 
original  stockholders  is  by  sale  either  to 
another  corporation,  or  to  a  municipality;  in 
either  case  the  depreciated  condition  of  the 
plant  might  materially  affect  the  selling  price. 
In  the  case  of  a  steam  railway,  it  may  be  said 
that  the  plant,  as  a  whole,  is  probably  in  better 
working  condition  at  the  end  of  the  third  year 
than  at  the  end  of  the  first.  The  different  parts 
of  the  plant  are  somewhat  older,  it  is  true, 
but  the  various  elements  have  adjusted  them- 
selves to  working  conditions  and  render  more 
efficient  service.  About  the  end  of  the  fifth 
year,  however,  it  becomes  necessary  to  ex- 

TABLE  HI. — COST  OF  PRODUCTION,  ENTIRE 
SYSTEM,  BY  DIVISION  AND  BY  STATES.— 
JOINTLY  USED  PROPERTY  APPORTIONED 
TO  DIVISIONS. 

Washington.    Idaho.  Total. 

Inland   division... $  6,890,135  $   468,543  $  7,358,678 

Coeur  d'Alene  di- 
vision   1,461,484    1,094,363  2,555,847 

Traction  division.    2,266,649    2,266,649 

Nine   Mile  power 

plant    1.19S.S76    1,198,176 

Nine   Mile  trans, 
lines    52,675    52,675 

Commercial  power 

lines    42S.738        60,497  489,235 


$12,300,630  $1,621,330  $13,921,960       Totals   $12,298,557  $1,623,403  $13,921,960 


pend  considerable  sums  of  money  for  replace- 
ments and  renewals,  and  at  the  end  of  the 
seventh  year,  which  marks  the  probable  life 
of  ties,  such  expenditures  will  greatly  increase. 
It  is  highly  probable  that  for  the  first  fifteen 
or  twenty  years  of  the  life  of  a  railroad,  the 
expenditures  per  annum  for  repairs  and  re- 
newals, and  for  maintenance  of  way,  struc- 
tures and  equipment,  will  fluctuate  to  a 
marked  degree;  but  it  is  conceded  that  after 
a  certain  period  of  time,  expenditures  for  the 
above  items  will  become  more  or  less  constant. 
They  may  increase,  it  is  true,  but  the  increase 
will  be  gradual  and  there  will  be  no  marked 
variations.  This  fact  is  well  borne  out  by 
statistics  given  in  the  Interstate  Commerce 
Commission  reports. 

There  is  probably  no  class  of  apparatus  so 
affected  by  depreciation  as  electrical  apparatus. 
Owing  to  the  obsolescence  occasioned  by  in- 
vention and  competition,  a  machine  or  switch- 
board which  is  serviceable  today  may  be  ren- 
dered entirely  obsolete  tomorrow  by  the  ap- 
pearance of  a  new  machine  or  switchboard 
possessing  decided  advantages  over  the  old 
type;  or  may  become  inadequate  to  meet  the 
demands  of  the  service.  Electric  railway  and 
power  companies  are  constantly  required  to 
remove  apparatus  which  is  in  good  condition 
and  which  will  render  good  service,  for  the 
purpose  of  replacing  it  with  more  up-to-date 
equipment.  In  fixing  the  annual  depreciation 
of  electrical  apparatus  it  is  necessary  to  con- 
sider the  probable  useful  life,  rather  than  the 
probable  actual  life.  It  should  also  be  borne 
in  mind  that  apparatus  and  material  which  has 
become  obsolete  and  inadequate  for  use  in 
one  plant  may  be  transferred  to  another  plant 
and  again  render  good  service.  Hence  the  sal- 
vage value  will  materially  affect  the  per- 
centage of  annual  depreciation. 

Two  methods  of  establishing  depreciation 
funds  are  in  vogue,  namely;  the  Sinking  Fund 
Method,  which  assumes  a  fixed  amount  to  be 
set  aside  each  year,  at  compound  interest; 
such  sum  and  the  accrued  interest  thereon  to 
form  a  sinking  fund  which,  at  the  end  of  the 
assumed  life  of  the  unit,  will  be  sufficient  in 
amount  for  its  renewal.  This  differs  from  the 
second,  or  Straight  Line  Method,  in  that  it 
takes  account  of  the  accumulating  interest, 
while  the  latter  does  not.  If  it  were  pos- 
sible to  maintain  such  a  sinking  fund  intact 
for  any  length  of  time  it  would  seem  that  the 
first  method  would  be  the  proper  one  for  use, 
but  it  should  be  definitely  understood  that  no 
sooner  is  money  charged  to  the  depreciation 
fund  than  it  is  drawn  out.  It  is  true  that 
during  the  first  four  or  five  years  of  the  life 
of  a  plant,  there  is  no  great  demand  for  funds 
to  take  care  of  depreciation,  but  after  that 
time,  the  fund  is  rapidly  diminished  and  it 
probably  never  again  reaches  the  magnitude 
attained  at  the  end  of  the  first  five  years.  As 
a  matter  of  fact,  after  such  a  period,  it  is 
probable  that  there  will  be  very  little  money 
in  the  depreciation  fund.  Therefore,  the  de- 
preciation fund  is  a  credit,  rather  than  a  sum 
of  money,  and  its  replenishment  simply  con- 
sists of  the  transfer  of  a  certain  portion  of  the 
revenues  to  a  fund  from  which  is  paid  a  por- 
tion of  the  maintenance  charges. 

Tables  IV  and  V  show  the  estimated  per- 
centage of  annual  depreciation,  and  the  de- 
preciation in  dollars  per  year,  based  upon  the 
Straight  Line  Method.  Such  a  table  may  be 
calculated  for  any  plant,  but  the  greatest  care 
must  be  observed  in  its  use.  It  is  admitted 
that  a  plant  should  earn  a  return  sufficient  to 
provide  a  fair  profit  on  the  investment  over 
and  above  its  operating  expenses,  which  in- 
clude the  actual  cost  of  operation  and  repairs 
and  maintenance  due  to  depreciation.  As  a 
matter  of  fact,  however,  the  ordinary  main- 
tenance accounts  of  railways  will  include  both 
repairs  and  at  least  some  of  the  depreciation. 
Hence  it  is  usually  unfair  to  add  to  the  actual 
operating  and  maintenance  accounts  an  es- 
timated annual  allowance  for  all  the  deprecia- 
tion. 

The  depreciated  value  of  this  system,  as 
shown  by  Table  V,  was  derived  by  multiplying 
the  annual  depreciation  of  the  different  ele- 
ments by  their  average  ages  and  subtracting 
the  product  from  the  cost  of  reproducing  such 
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TABLE   IV.— DEPRECIATION. 


Avg.  Salvage 

life.  value. 

Ballast    8  0.0 

Ties   7  0.0 

Rails    15  40.0 

Rail  fastenings   10  10.0 

Frogs  and  switches   8  10.0 

Asphalt  paving   10  0.0 

Brick  paving   15  0.0 

Concrete  base   50  0.0 

Track  laying   15  0.0 

Roadway  tools    5  0.0 

Tunnel  timbers    15  0.0 

Steel  bridges    30  10.0 

Pile  and  frame  bridges..  10  0.0 

Howe  trusses    12  0.0 

Wire  fences    10  0.0 

Crossings  and  signs....  10  0.0 

Interlocking  plants   20  0.0 

Copper  telephone  wire..  30  40.0 

Iron  telephone  wire   15  0.0 

Poles  and  fixtures   12  0.0 

Transmission  wire   30  40.0 

Trolley  wire,  catenary. .  30  40.0 

Trolley  wire,  wheel   10  40.0 

Feeder  wire   15  40.0 

Messenger  strand,  cat- 
enary   30  0.0 

Rail  bonds    15  40.0 

Span  wires    10  0.0 

Dams  and  power  houses  50  0.0 

Brick  buildings   50  0.0 

Frame  buildings   25  0.0 

Water  stations   15  0.0 

Docks  and  wharves   12  0.0 

Power  plant  equipment.  20  10.0 

Substation  equipment...  20  10.0 

Storage  batteries    7  0.0 

Shop   equipment   15  10.0 

Park  buildings    15  0.0 

Teams  and  vehicles   8  0.0 

Steam    locomotives   25  20.0 

Electric  locomotives....  25  10.0 

Passenger  cars    25  15.0 

Freight  cars    20  25.0 

Work  equipment   15  25.0 

Floating  equipment   20  10.0 

Miscellaneous  equipment  20  10.0 


Per  cent 
annual 
depre- 
ciation. 
12.5 
14.3 
4.0 
9.0 
11.3 
10.0 
6.7 
2.0 
6.7 
20.0 
6.7 
3.0 
10.0 
8.3 
10.0 
10.0 
5.0 
2.0 
6.7 
8.3 
2.0 
2.0 
6.0 
4.0 

3.3 

4.0 
10.0 

2.0 

2.0 

4.0 

6.7 

8.3 

4.5 

4.5 
14.3 

6.0 

6.7 
12.5 

3.2 

3.6 

3.4 

3.8 

5.3 

4.5 

4.5 


TABLE  V, 


-NEW  AND  DEPRECIATED  VALUES  OF  THE  SPOKANE  AND  INLAND  EMPIRE 
RAILROAD  SYSTEM. 


items.  The  sum  of  the  differences  thus  ob- 
tained constitutes  the  depreciated  value  of  the 
plant.  To  a  certain  extent,  the  figure  shown  as 
representing  the  depreciated  value  is  theoreti- 
cal, but  it  is  certainly  much  more  nearly  cor- 
rect than  if  the  depreciated  condition  of  the 
different  parts  of  the  plant  had  been  left 
altogether  to  the  judgment  of  individuals. 
Such  action  would  be  altogether  theoretical.  It 
is  hardly  probable  that  an  engineer,  however 
well  skilled  in  the  art  of  construction,  can 
judge  the  condition  of  a  structure  by  a 
superficial  inspection.  The  method  used  in 
arriving  at  the  depreciated  value,  as  shown 
below,  required  but  one  assumption — that  of 
the  percentage  of  annual  depreciation.  So 
many  investigations  concerning  this  matter 
have  been  conducted  in  the  last  few  years,  and 
so  much  information  has  been  compiled  con- 
cerning the  annual  depreciation  of  railway 
property,  that  it  may  be  said  that  conclusions 
have  been  reached  which  approach  a  certainty. 
In  Table  V  the  cost  of  reproduction  is  known, 
the  average  age  is  known,  while  the  annual 
rate  of  depreciation  is  based  upon  the  ex- 
perience of  the  writer  and  of  other  engineers 
conducting  similar  appraisals  in  other  parts  of 
the  country.  Certainly,  the  figure  shown  as 
representing  the  depreciated  value  bears  a 
nearly  correct  relation  to  the  cost  of  repro- 
duction. Should  the  cost  of  reproduction  be 
in  error,  then  it  would  follow  that  the,  de- 
preciated value  would  also  be  in  error,  but  the 
relation  between  the  two  is  undoubtedly  very 
nearly  correct. 

It  is  conceded  by  the  various  authorities  that 
;i  roadbed  will  probably  be  in  a  better  condi- 
tidfl  at  the  end  of  the  first  five  years  than  at 
iIh  ,  in  c  of  the  i  onstnn  lion  period  Embank 
menti  will  settle  and  wash,  requiting  the 
placing  nf  additional  material  to  re  shoulder 
and  bring  tin-  fills  to  grade;  slides  will  occur 
in  cut-,  requiring  re-sloping  and  ditching;  the 
work  of  the  track  organization,  1 1 1 < -  action  of 
tli'  dements,  the  growth  of  grass  on  the 
llopeti  and  many  other  things  tend  to  in- 
i .  .i  .  tit*  general  stability  of  the  roadbed.  It 
tnatteel  not  that  the  cost  of  such  improve- 
ment i  '  ilhei  nil,  oi  paid  as  an  operating  ex 
pense ;  the  improvement,  or  appreciation,  is 
ill. -re,  .hi. I  should  be  taken  into  consideration. 

probable  that  the  extent  of  such  appre- 
ciation will  not  exceed  ten  per  cent,  and  that 
it  will  practically  all  occur  within  the  first 
foill   v.  :irs     Hence,  ill  the  following  table,  it 


Per  cent 
annual 

Reproduction  depre- 

value.  ciation. 

Grading    $  1,768,578   

Ballast    280,475  12.5 

Ties    291,925  14.3 

Rails,  fastenings  and  joints   1,508,413  4.0 

Frogs  and  switches   151,675  11.3 

Paving    254,475  6.0 

Track  laying  and  surfacing   326,241  6.7 

Roadway  tools    6,600  20.0 

Tunnels    51,626  3.5 

Bridges   and   culverts   670,065  7.5 

Crossings    117,126  10.0 

Interlocking    22,111  5.0 

Tel.  and  tel.  lines   30,344  4.0 

Poles  and  fixtures   341,616  8.3 

Transmission  system    179,727  2.0 

Distribution  system    465,557  4.0 

Dams  and  power  houses   869,500  2.0 

Substation  buildings    161,249  2.0 

General  office  buildings   125,400  2.0 

Shops  and  car  houses   151,472  2.0 

Stations,  etc   149,691  3.5 

Water  stations    4,800  6.7 

Docks  and  wharves   32,210  8.3 

Power  plant  equipment   270,000  4.5 

Substation  equipment    774,309  7.0 

Shop  equipment    41,000  6.0 

Park  and  resort  property   83,167  6.7 

Teams  and  vehicles   4,215  12.5 

Eng.  sup.  and  org.  expenses   913,356  0.0 

Interest  during  construction   502,346  0.0 

Contingencies    527,463  0.0 

Stores  and  working  capital   500,000  0.0 

Steam  locomotives    35,000  3.2 

Electric  locomotives    276,000  3.6 

Passenger  train  cars   631,500  3.5 

Freight  train  cars   409,425  4.0 

Traction  cars    457,850  3.5 

Work  equipment    20,000  5.3 

Floating  equipment    11,000  4.5 

Miscellaneous   equipment    1,250  4.5 

Brokers'  fees   503,203  0.0 

Totals    $13,921,960 


Annual  • 
depre- 
ciation 
dollars 


$  35,059 
41,745 
60,337 
17,139 
15,269 
21,858 
1,320 
1,807 
50,255 
11,713 
1,106 
1,214 
28,354 
3,595 
18,622 
17,390 
3,225 
2,508 
3,029 
5,239 
322 
2,673 
12,150 
54,201 
2,460 
5,572 
527 
000 
000 
000 
000 
1,120 
9,936 
22,102 
16,377 
16,025 
1,060 
495 
56 
000 

$485,S60 


Depreciated 
value. 
$  1,945,436 
140,239 
124,945 
1,267,065 
83,119 
193,399 
238,809 
1,320 
44,398 
469,045 
70,274 
17,687 
25,488 
228,200 
165,347 
391,069 
799,940 
148,349 
115,368 
139,356 
128,735 
3,512 
21,518 
221,400 
557,505 
31,160 
60,879 
2,107 
913,356 
502,346 
527,463 
500,000 
28,840 
246,192 
520,990 
335,728 
393,750 
15,236 
9,020 
1.082 
503,203 

$12,132,869 


has  been  considered  that  the  item  of  grading 
has  appreciated  ten  per  cent  over  and  above 
the  cost  of  reproduction. 

In  ascertaining  the  average  age  of  the  prop- 
erty owned  by  this  company,  the  Gillette  sys- 
tem was  followed,  namely ;  calculating  the 
average  age  of  the  dollar  invested.  This 
necessitated  a  thorough  examination  of  the 
accounting  records,  in  order  to  ascertain  the 
amount  of  money  expended  each  year  for  the 
different  parts  of  the  plant.  With  the  knowl- 
edge of  the  sum  invested  each  year  for  various 
items,  mortality  tables  were  prepared  in  which 
the  yearly  sum  invested  was  multiplied  by  the 
number  of  years  intervening  between  the  date 
of  the  investment  and  the  date  of  the  ap- 
praisal. Following  this  system  from  the  be- 
ginning of  the  construction  period  to  the  date 
of  the  appraisal,  it  was  possible,  by  dividing 
the  total  of  the  sum  years  by  the  total  sum 
invested,  to  arrive  at  the  average  age. 

The  following  table  will  perhaps  give  a 
better  idea  of  the  method  used  : 


Hence,  they  are  omitted  in  the  calculation  of 
the  annual  depreciation,  and  are  considered  as 
being  100  per  cent  new  in  arriving  at  the  de- 
preciated value. 

Table  V  shows  the  annual  depreciation  in 
dollars  and  the  depreciated  value  of  the  plant: 


Yearly 
investment. 
$1,000,000 
100,000 
700,000 
300,000 
600,000 


Years 
invested. 

5 
4 


Sum. 
Years. 
$5,000,000 

400,000 
2,100.000 

600,000 

i;on,  


$2,700,000  $8,700,000 
Now  8.700,000  divided  by  2,700,000  equals 

8.22  years,  or  the  average  age  of  the  dollar 

invested. 

It  will  be  noted  that  the  indirect  charges, 
such  as  Interest.  Engineering,  Supervision  and 
Organization  Expense,  Brokers'  Fees,  etc.,  are 
considered  as  non-depreciating.  While  they 
are  properly  a  part  of  the  cost  of  the  plant, 
yet  they  are  considered  as  having  been  in- 
curred during  the  construction  period.  If  the 
plant  should  be  permitted  to  become  entirely 
Worn  OUt,  then  it  would  probably  be  necessary 
to  again  expend  money  to  satisfy  these  in- 
direct charges,  but  as  the  plant  is  maintained 
in  good  working  condition  and  is  earning 
money,  it  is  fair  to  assume  that  the  sums  in- 
vested In  Engineering)  Supervision  ft  Organ- 
ization Expense,  Interest  during  Construction, 
and  Brokers'  Fees,  remain  intact  so  long  as 
the  plant  is  a  going  concern,  and  do  not  de- 
preciate In  olbei  words,  depreciations  affect 
only  property  which  wears  out,  becomes  oh 
soldi-  oi  inadequate,  and  requires  eventual  re 
placement.  As  the  indirect  itemi  do  not  re- 
quite replacement,    tbry    do    not  depreciate 


Sinking  Caissons  at  Miraflores  Locks. 

Twenty-two  of  the  250  concrete  caissons 
on  which  will  rest  the  upper  guide  wall  at 
Miraflores  Locks  at  Panama,  have  been  set 
in  place,  and  11  have  been  sunk  to  rock,  41 
ft.  below  the  surface.  Drawing  up  the  buck- 
ets of  mud  excavated  from  the  bottoms  of 
the  caissons  is  done  at  present  by  means  of 
7  star-drill  engines,  working  separately,  and 
by  a  "nigger  head"  driven  by  a  hoisting  en- 
gine taken  from  a  dismantled  70-ton  Bucyrus 
steamshovel.  This  is  a  horizontal  application 
of  the  principle  of  the  capstan,  the  rope  from 
the  pit  being  drawn  around  a  differential 
windlass  by  the  friction  caused  by  pulling 
on  the  free  end  of  the  rope.  It  was  designed 
to  use  8  such  units,  rope-driven  in  series  by 
the  same  engine,  but  delay  in  arrival  of  the 
necessary  sprockets  and  sheaves  prevented 
putting  more  than  one  of  the  units  in  opera- 
tion. 

Each  of  the  series  of  pulleys  is  to  be  at- 
tached at  a  working  platform  designed  to  af- 
ford the  maximum  of  safety  to  men  within 
the  caisson.  The  structure  forms  a  protect- 
ing cover  over  the  pit,  leaving  a  slight  aper- 
ture for  the  passage  of  the  rope  by  which  the 
bucket  is  raised  and  lowered.  The  rope 
passes  over  a  pulley  above  the  platform,  which 
is  made  with  a  movable  section  on  rollers. 
When  the  bucket  comes  to  the  top  this  section 
is  drawn  aside  to  allow  the  bucket  to  pass 
through  the  platform.  As  soon  as  it  has  (lone 
tins,  tin'  section  is  shot  back  into  place,  clos- 
ing the  aperture  and  resting  directly  under 
the  bucket,  which  is  slacked  down  to  rest 
on  this  movable  part  of  the  platform.  Then 
the  movable  section,  bearing  the  bucket,  is 
rolled  to  the  edge  of  the  platform  and  the 
bucket  is  dumped  into  a  Decauville  car.  To 
return  the  bucket  to  the  pit  is  the  reverse 
of  the  operation  described. 

The  platform  arrangement  has  been  found 
to  result  in  more  rapid  excavation  than  the 
use  of  hoisting  apparatus  without  a  pit  cover, 
and  the  inability  to  put  the  entire  series  of 
platforms  in  use  at  Miraflores  is  regarded  as 
a  handicap 
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GENERAL  ARTICLES  AND  CLASSIFIED  ITEMS 


Expense  Burden:    Its  Incidence  and 
Distribution.* 

As  the  various  problems  of  engineering  de- 
sign and  construction  are  reduced  to  the  ap- 
plication of  known  rules,  precedents  and  data, 
the  element  of  cost  enters  more  prominently 
into  the  calculations  on  which  the  choice  of 
plans  is  based.  Almost  any  engineering  con- 
struction, whether  railroad,  bridge,  tunnel, 
transmission  line,  factory  or  mechanical  de- 
vice, can  now  be  produced  with  materials  and 
methods  in  easy  reach.  The  question,  "Can 
it  be  done?''  has  given  place  in  importance 
to  "Will  it  afford  an  attractive  return  on  the 
investment?"  The  engineer  must  now  master 
in  addition  to  the  mathematics  of  materials 
and  of  electricity,  the  problems  of  financial 
operation,  the  principles  of  estimating  cor- 
rectly and  providing  for  fixed  charges,  as  well 
as  operating  expense,  and  all  the  other  de- 
tails of  accounting  required  for  the  continued 
successful  operation  of  an  enterprise  after 
construction  is  finished. 

By  far  the  most  difficult  of  the  problems 
presented  for  joint  solution  by  the  engineer 
and  the  accountant  is  that  of  the  distribution 
of  factory  burden  on  correct  principles.  The 
original  conception  of  burden  treated  it  as  a 
wholly  unfortunate,  objectionable  and  regret- 
table outlay,  to  be  kept  as  small  as  possible, 
and  subtracted  from  the  gross  profit  of  the 
factory  operation  to  obtain  the  figures  of  net 
profit."  Every  possible  effort  was  made  to 
charge  not  only  wages  and  material,  but  also 
repairs  and  supervision,  in  some  way  or  other 
into  the  particular  product  that  happened  to 
be  under  construction.  The  residue  of  ex- 
pense which  could  not  be  disposed  of  arbi- 
trarily by  this  method  was  collected  into  a 
single  expense  account  and  distributed  by  pro- 
portion over  the  cost  of  the  products.  The 
usual  method  adopted  for  carrying  out  the  cal- 
culation was  to  distribute  the  expense  either 
as  a  percentage  to  cost  of  labor,  or  as  an 
hourly  charge  to  be  added  to  the  wages  cost, 
of  every  hour's  labor  performed.  Where  this 
conception  and  practice  exists,  every  bill  that 
happens  to  be  paid  in  a  given  month,  or  at 
the  best,  every  charge  incurred  during  that 
month,  is  regarded  as  expense  to  be  distrib- 
uted over  the  product  of  that  month.  If  some- 
thing breaks  down  and  is  repaired  at  heavy 
expense,  the  goods  cost  more  that  month  be- 
cause of  making  the  repairs  at  that  particular 
time.  Accounting  of  this  character  has  made 
it  possible  to  operate  many  a  factory  at  a 
huge  profit,  until  the  economically  worn-out 
shell  could  be  unloaded  on  some  capitalist  in- 
nocent enough  to  dispense  with  engineering 
advice,  and  purchase  on  the  book  figures  of 
past  operation. 

The  basis  of  this  scheme  of  distributing  bur- 
den by  scattering  it  as  evenly  as  possible  over 
everything  in  sight,  is  the  wholly  erroneous 
conception  that  all  the  operating  expenses  of 
the  factory  can  be  divided  into  two  classes, 
productive  and  non-productive,  the  first  in- 
cluding all  useful  work  on  the  manufactures 
to  be  sold  later,  and  the  second  all  waste,  a 
dead  loss  to  the  organization.  The  logical  de- 
velopment of  the  theory  teaches  that  the  ratio 
of  non-productive  to  productive  expense 
should  be  kept  as  low  as  possible;  the  best 
manager  is  he  whose  expense  ratio  is  the 
lowest ;  and  increase  of  expense  ratio  by  high- 
powered  machinery,  trained  helpers  to  save 
the  time  of  skilled  workers,  and  liberal  outlay 
for  good  tools  and  their  upkeep,  causes  loss. 
The  absurdity  of  the  conclusion  and  therefore 
of  the  premise,  is  evident.  No  legitimate  ex- 
pense is  truly  non-productive  and  some  other 
definition  must  be  found  for  the  expense  bur- 
den in  order  to  indicate  its  true  significance. 
.  Every  task  performed  in  a  shop  under  good 
management  is  directed  toward  accomplishing 

*A  paper  by  Sterling  H.  Bunnell,  in  the  Jour- 
nal of  the  American  Society  of  Mechanical  En- 
gineers, December,  1911,  p.  1559. 


quickly  and  cheaply  some  definite  and  useful 
end.  The  purposes  served  by  the  various  de- 
tails of  the  work  differ  widely.  Some  of  the 
tasks  are  performed  directly  on  particular 
pieces  of  the  factory  product  and  are  proper- 
ly called  direct.  Others,  no  less  productive, 
are  on  miscellaneous  lots  of  pieces,  like  clean- 
ing castings  in  the  foundry ;  or  on  several  dis- 
similar pieces  at  once,  as  in  operating  a  group 
of  automatic  machines.  Others  have  no  direct 
contact  with  factory  product,  as  in  repairing 
belts,  operating  cranes  and  sweeping  floors. 
All  of  those  tasks  which  cannot  be  convenient- 
ly split  up,  measured  into  portions  and  charged 
direct  to  particular  pieces  of  factory  product 
are  properly  described  as  indirect. 

The  ratio  of  indirect  to  direct  expense  is  no 
indication  of  the  efficiency  of  the  manage- 
ment, except  as  between  two  precisely  similar 
operations.  In  fact,  a  high  ratio  of  direct  to 
indirect  may  indicate  extreme  inefficiency,  ex- 
actly the  opposite  of  the  accepted  belief,  and 
this  under  widely  differing  conditions;  for 
instance,  with  a  badly  managed  shop  where 
every  man  charges  his  full  time  direct  to  a 
product,  and  runs  his  own  errands  or  serves 
as  his  neighbor's  helper  on  occasion ;  or,  on 
the  other  hand,  with  a  factory  equipped  with 
automatic  machines  under  the  care  of  skilled 
men  whose  time  is  charged  direct  to  the  cost 
of  product. 

Experience  gained  in  connection  with  the 
cost  accounts  of  factories  and  shops  covering 
a  wide  range  of  manufactures  shows  ratios  of 
indirect  to  direct  varying  from  20  to  150  per 
cent ;  and  even  higher  percentages  would  not 
necessarily  be  surprising  or  discreditable  to 
the  management.  The  introduction  of  scien- 
tific management  always  increases  the  rati® 
of  indirect  to  direct  expense,  and  yet  decreases 
gross  cost  as  well  as  prime  or  direct  cost.  In 
fact,  as  between  a  shop  under  the  best  meth- 
ods of  twenty  years  ago  and  the  best  modern 
practice,  prime  costs  afford  no  possible  basis 
of  useful  comparison.  High  indirect  and  low 
direct  costs  are  to  be  expected  with  modern 
equipment,  even  without  scientific  manage- 
ment. Heavy  cuts  by  a  powerful  machine 
tool  in  charge  of  an  efficient  semi-skilled  man 
at  usual  day  wages  often  involve  an  operating 
cost  of  $1  per  hour  for  the  machine  (an  item 
of  the  expense  account),  against  a  direct 
wages  cost  of  30  cts.  for  the  man,  a  ratio  of 
330  per  cent.  Whenever,  as  in  this  case,  the 
direct  cost  is  a  mere  fraction  of  the  expense 
burden,  to  keep  accurate  costs  of  the  labor 
and  material  items  only  is  nothing  less  than 
absurd. 

Scientific  management,  while  increasing  the 
ratio  of  indirect  to  direct  expense,  decreases 
direct  expense  in  greater  proportion.  The 
net  saving  cannot  therefore  be  ascertained  ex- 
cept by  accurate  knowledge  of  the  details  of 
each  class  of  expense.  This  knowledge  must 
be  continuous,  always  at  hand  for  instant  use. 
The  works  manager  cannot  wait  twelve 
months  for  an  annual  audit  to  show  whether 
a  new  planning  department  has  saved  its  cost, 
or  increased  operating  expense  has  been  fol- 
lowed by  a  greater  increase  in  value  of  out- 
put. The  engineer  who  is  trying  to  persuade 
a  superior  officer  in  the  financial  department 
to  authorize  the  purchase  of  newer  equipment 
or  the  increase  of  the  supervisory  force  will 
appreciate  the  advantages  of  accounting  meth- 
ods by  which  the  exact  results  of  changes  in 
ways  of  doing  work  may  be  demonstrated 
through  the  factory  accounts.  In  every  fac- 
tory, the  exact  result  of  each  new  task-setting 
operation,  change  in  method,  and  improve- 
ment in  equipment,  not  only  in  regard  to  the 
wages  and  supplies  of  today,  but  also  with  re- 
snect  to  the  operating  expense  accounts  of 
the  month  and  the  fixed  charges  of  the  year, 
should  be  known  in  detail  and  at  once.  These 
requirements  can  be  met  only  by  a  clear  and 
comprehensive  analysis  of  the  true  incidence 
of  the  fixed  charges,  and  of  the  indirect  de 
tails  of  operating  expense,  followed  by  the 


introduction  of  methods  by  which  each  item 
of  factory  product  may  be  charged  with  that 
proportion  of  the  indirect  expense  which  cor- 
responds to  the  cost  of  maintaining  the  shop 
facilities  used  in  performing  the  manufactur- 
ing operations  upon  that  item.  The  same  de- 
gree of  precision  obtained  in  charging  to  the 
cost  of  work  the  direct  expense  for  material 
and  labor,  should  be  reached  in  charging  the 
large  and  important  indirect  expense. 

The  part  of  the  engineer  in  developing  the 
scheme  of  correct  distribution  of  burden  is 
much  more  than  mere  scientific  interest  in 
the  work  of  some  outside  accountant. 

The  first  step  in  the  solution  of  the  prob- 
lem is  to  analyze  the  data  and  conditions.  Of 
the  items  which  go  to  make  up  indirect  ex- 
pense or  factory  burden,  some  of  them  are 
observed  to  have  a  very  clear  incidence  upon 
definite  points  within  the  factory.  Consider 
the  annual  interest  on  the  value  of  a  factory 
building.  Surely  it  will  not  rise  with  an  in- 
crease in  wages  or  cost  of  material;  nor  with 
an  increase  in  output;  nor  does  it  concern 
anything  which  takes  place  in  some  other 
building.  The  building  is  there  to  serve  a 
useful  purpose;  and  whatever  benefits  by  that 
purpose  should  pay  its  share  toward  the  in- 
terest on  the  cost  of  the  building.  The  pur- 
pose is  evidently  housing  of  machines  and 
their  operators,  each  of  which  machines  forms 
a  unit  in  the  productive  scheme  of  the  fac- 
tory. Let  the  building  be  divided  accordingly 
(by  imaginary  lines)  into  productive  units, 
and  require  each  to  earn  the  interest  on  that 
part  of  the  whole  building  which  is  occupied 
by  the  equipment,  operator  and  work  in  prog- 
ress, of  the  unit. 

Once  attacked  from  this  point,  the  problem 
of  a  correct  distribution  of  expense  burden 
becomes  easy  of  solution.  The  first  step  in 
the  process  is  to  obtain  a  schedule  of  annual 
fixed  and  operating  expense.  This  includes 
the  reserves  for  interest  and  depreciation, 
taxes,  insurance  and  other  fixed  charges,  a 
reasonable  allowance  for  the  expected  average 
repairs,  and  the  expense  for  supervision,  small 
tool  upkeep  and  power  cost.  Each  of  these 
charges  is  to  be  split  up  and  apportioned 
among  the  particular  productive  units  to  which 
it  belongs,  the  total  to  be  carried  as  an  ele- 
ment of  the  cost  of  that  part  of  the  factory 
product  which  passes  through  that  particular 
productive  unit  during  the  year.  The  inci- 
dence of  each  detail  of  the  burden  being  clear- 
ly on  the  productive  unit,  which  comprises 
equipment,  accessories  and  a  portion  of  the 
building  and  land,  the  whole  of  the  annual 
charge  has  as  direct  an  incidence  on  the  work 
passing  through  the  production  center  in  the 
year  as  the  wages  of  the  operator  on  the 
equipment  of  the  center.  The  labor  cost  is 
the  amount  paid  the  operator,  on  day.  hour, 
piece,  premium,  bonus  or  whatever  system  is 
used.  The  equipment  cost  is  a  suitable  frac- 
tion of  the  annual  burden.  As  most  of  the 
burden  elements  (interest,  taxes,  etc.)  have  a 
time  factor,  it  is  convenient  to  reduce  the  an- 
nual charge  to  an  hourly  rate,  and  to  make 
the  charges  to  cost  of  work  on  the  same  time 
units  that  are  provided  by  the  work  records 
of  the  operatives. 

TABLE  I.— SCHEDULE  OF  EXPENSE.* 

Interest  on  land  and  building  $  50.00 

Depreciation  2%%  on  $1,000  valuation   25.00 

Taxes  1%  on  $1,000   10.00 

Insurance,  per  year   5.00 

Heat  and  light,  share  of  this  building   50.00 

Building  repairs  estimated  at   25.00 

Total  building  charge  $165.00 

Interest  on  equipment  5<~r   on  half  new 

value   $168.25 

Depreciation  per  schedule   407.00 

Taxes  1%  on  assessment   39.00 

Insurance    35.00 

Total  to  distribute  to  equipment  $649.25 

In  the  practical  application  of  this  funda- 

*A  unit  value  of  $1,000  for  land  and  building 
and  a  new  cost  of  $6,620  for  equipment  are  taken 
as  a  basis  for  these  estimates. 
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mentally  correct  system  of  apportioning  ex- 
pense burden,  several  interesting  and  illumi- 
nating conceptions  have  been  '  brought  out. 
The  labor  of  calculation  is  reduced  by  fol- 
lowing a  standard  procedure,  commencing 
with  the  schedule  of  expense,  Table  I.  The 
items  belonging  to  the  land  are  first  grouped, 
and  divided  by  the  square  feet  of  occupied 
land  to  obtain  a  land  factor  in  dollars  per 
year  per  square  foot  of  land.  Next,  the  por- 
tion of  land  belonging  to  each  building  is 
tabulated,  and  the  area  of  each  portion  in 
square  feet  is  multiplied  by  the  land  factor 
to  give  the  total  land  charge  for  each  building. 
This  forms  the  first  element  of  burden  for 
the  building.  The  interest,  taxes  and  insur- 
ance are  calculated  on  the  book  value  of  the 
building;  the  annual  cost  of  heat  and  light 
are  computed  and  the  items  totaled  to  obtain 
the  annual  building  factor,  and  divided  by  the 
floor  area  of  the  building  to  give  the  square 
foot  factor.  The  next  step  is  a  map  or  dia- 
gram showing  each  production  center  with 
its  working  floor  space,  including  in  the  list 
of  centers  erecting  floor  spaces,  benches,  and 
all  equipment  on  which  men  are  employed  or 
operations  performed  on  factory  product. 
The  centers  are  then  to  be  tabulated  in  order 
by  departments  as  in  Table  II,  with  the  ap- 
praised value  and  square  feet  of  floor  space 
occupied  by  each.  Multiplying  the  latter  by 
the  square  foot  factor,  the  total  building  fac- 
tor of  each  productive  unit  is  obtained. 

Accessory  equipment  goes  with  the  produc- 
ing machine  of  each  production  center,  that 
is,  shafting,  belts,  all  or  a  share  of  a  motor, 
small  tool  equipment,  and  the  like.  The  value 
of  such  equipment  is  generally  much  less  than 
the  value  of  the  principal  machine,  so  that 
absolute  accuracy  in  apportioning  accessories 
is  not  essential.  If  the  value  is  very  small,  it 
may  be  divided  among  the  units  in  proportion 
to  the  value  of  their  producing  machines ;  if 
large,  shafting  and  belts  may  be  apportioned 
to  the  units  on  the  basis  of  the  floor  space 
occupied  by  each,  motors  driving  groups  on 
the  basis  of  the  working  horsepower-hours  of 
each  productive  unit,  and  small  tools  by  judg- 
ment. If  the  greatest  accuracy  is  desired,  the 
accessories  may  be  treated  separately  and  each 
one  measured,  appraised  and  assigned  to  the 
productive  units  accordingly. 

The  remaining  calculations  are  carried  out 
for  each  unit  independently,  including  the  val- 
ue of  the  accessories  with  that  of  the  main 
machine.  A  depreciation  rate  is  set  for  each 
unit,  or  class  of  machines,  and  the  correspond- 
ing annual  charge  is  computed.  Interest  on 
the  value  of  the  machine,  taxes  and  insurance 
are  also  provided  for.  All  these  are  definite 
quantities,  not  open  to  argument.  There  re- 
main certain  items  not  as  definite ;  power  cost, 
repairs,  general  labor,  factory  supplies  and  (in 
a  machine  shop)  cost  of  tools,  each  of  which 
requires  special  treatment.  Power,  if  it  could 
be  metered  separately  to  each  productive  unit, 
would  become  a  direct  charge ;  but  as  this  is 
impracticable,  and  the  power  cost  is  not  of  the 
greatest  magnitude,  a  reasonable  approxima- 
tion can  be  made  by  estimating  the  average 
power  consumption,  the  average  running  time, 
and  so  the  average  annual  horsepower-hours 
of  each  unit,  and  multiplying  by  the  cost  of 
a  horsepower-hour  to  obtain  the  power  factor 
of  the  burden  charge.  Supplies  and  general 
labor  are  best  divided  by  estimate  and  judg- 
ment. Repairs  to  the  individual  units  cannot 
possibly  be  foretold  ;  but  the  average  total  re- 
pair cost  of  the  plant,  or  even  of  the  several 
departments  of  the  plant,  can  be  estimated 
with  some  degree  of  precision,  and  distributed 
to  the  productive  units  in  any  of  several  ways. 
Perhaps  the  most  practicable  is  to  set  by  esti- 
mate figures  representing  the  probable  pro- 
portion of  repairs  likely  to  be  required  bv 
each  kind  of  machines,  placing  1  opposite  the 
machine  likely  to  require  the  least  expense 
for  upkeep,  2  for  those  machines  likely  to  re- 
quire twice  as  much  expense,  and  so  on  Bv 
adding  these  figures  for  a  denominator  and 
iisiiirC  each  heme  Separately  for  a  numerator, 
the  total  estimate  for  repairs  can  be  divided 
up  ainomr  the  several  units.  There  is  no  ad- 
vantage for  cost  keeping  purposes  in  attempt- 
ing to  charge  the  actual  cost  of  repairs  into 
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;he  operating  expense  of  each  unit.  In  repairs 
:or  lightning  and  the  like,  which  generally 
itrikes  without  warning,  there  is  no  reason 
vhy  the  expense  burden  and  therefore  the 
;ost  of  work  done  by  one  of  several  similar 
nachines  should  be  temporarily  increased 
nerely  because  that  machine  suffered  break- 
ige  and  was  repaired  at  this  particular  time. 
Standard  power  and  repair  costs  are  a  great 
lelp  in  rational  cost-keeping,  since  they  mini- 
nize  fluctuations  in  cost  not  due  to  difference 
n  management.  By  opening  separate  repair 
iccounts,  charging  these  accounts  with  actual 
:ost,  with  all  its  momentary  variations,  and 
:rediting  the  standard  estimates,  the  varying 
jalances  tell  an  interesting  story  of  the  work 
Df  the  repair  gang,  and  keep  the  fluctuating 
:osts  of  repairs  from  exerting  a  disturbing 
influence  on  the  cost  of  product.  A  power- 
plant  account  similarly  operated  is  also  very 
useful. 

The  tabulation  now  includes  subdivisions  of 
all  the  expenses  which  go  to  make  up  the 
factory  burden,  up  to  the  point  at  which  the 
completed  goods  leave  the  factory,  but  ex- 
clusive of  the  administrative  expense.  If  the 
total  burden  chargeable  to  each  unit  is  di- 
vided by  the  respective  annual  working  hours 
of  the  units  running  full  time,  an  hourly  rate 
for  each  productive  unit  will  be  obtained, 
which  if  applied  to  the  cost  of  the  work  done 
by  each  unit,  will  in  a  normal  year  of  full 
working  time  accumulate  a  credit  which  will 
balance  the  shop  expense  burden.  There  are, 
however,  many  lost  hours  in  the  course  of 
the  working  years  and  such  losses  reduce  the 
credit  which  is  to  stand  against  the  annual 
shop  burden,  and  tend  to  produce  a  deficit. 
Short  time  may  be  due  to  any  of  three  causes, 
each  of  which  gives  to  the  resulting  deficit  a 
different  significance.  In  the  ordinary  opera- 
tion of  a  factory,  time  is  lost  by  the  produc- 
tive units  through  illness  of  operatives, 
changes  in  the  force,  breakages  and  repairs, 
and  lack  of  capacity  in  other  units.  Obviously, 
a  deficit  in  the  credit  against  burden  due  to 
losses  of  this  character  is  a  manufacturing  ex- 
pense, and  should  be  distributed  to  the  cost  of 
work. 

Lost  working  time,  however,  may  be  due 
to  sales  department  conditions,  as  when  ma- 
chinery is  installed  for  the  manufacture  of 
goods  which  have  a  seasonable  demand,  so 
that  they  can  be  sold  during  oniy  part  of  the 
calendar  year.  A  deficit  due  to  lost  time  of 
this  character  is  selling  expense,  and  not  part 
of  manufacturing  cost.  In  such  a  case,  the 
sales  department  undertakes  to  earn  through 
profit  on  the  sales,  the  necessary  amount  to 
pay  for  the  use  of  the  capital  invested  in  the 
equipment  over  the  period  of  idleness.  The 
manufacturing  cost  cannot  be  increased  mere- 
ly because  consumption  ceases  after  a  time, 
so  that  the  machines  have  to  be  stopped.  If 
it  costs  $1,000  to  operate  equipment  for  three 
months,  and  another  $1,000  for  the  following 
three  months,  it  is  not  to  be  supposed  that  it 
costs  $2,000  to  operate  for  the  first  three 
months  only.  Factory  product  can  be  made 
continuously,  stocked  up  during  an  idle  period, 
and  sold  at  the  proper  time;  if  such  a  course 
is  inadvisable,  by  reason  of  tying  up  capital, 
or  loss  of  interest  on  the  money  represented 
by  stored  goods,  or  risks  taken,  the  expense 
of  intermittent  operation  falls  outside  of  the 
manufacturing  account.  Admittedly,  some- 
one must  pay  the  fixed  charges  for  each  pe- 
riod of  idleness;  but  the  party  liable  in  cases 
of  the  kind  supposed,  is  not  the  works  man- 
ager, who  would  be  glad  to  operate  continu- 
ously, but  the  selling  division  of  the  organi- 
zation, which  must  take  the  consequences  of 
sales  conditions.  Correct  accounting  practice 
will  not  justify  the  distribution  of  selling  ex- 
pense to  goods  before  they  are  sold ;  where- 
fore, manufactured  goods  should  not  be  placed 
in  stock  with  a  burden  allowance  which  in- 
cludes selling  expense,  though  it  is  quite 
proper  to  include  all  other  items  of  burden. 

The  third  possibility  of  the  deficit  due  to 
lost  time  is  that  it  is  a  consequence  of  bad 
trade  conditions.  Lost  time  of  this  character 
is  neither  manufacturing  nor  selling  expense, 
but  a  business  loss  which  should  be  made  up 
out  of  the  profits  of  good  years.  Conserva- 


tive management  accumulates  a  surplus  to 
give  stability  to  the  rate  of  distribution  to  the 
stockholders,  by  reserving  a  portion  of  the 
earnings  of  good  years  to  be  used  in  maintain- 
ing dividends  in  times  of  depression.  With 
correct  methods  in  distributing  factory  bur- 
den, the  loss  due  to  short  time  operation, 
usually  buried  out  of  sight  among  other  ex- 
penses which  have  no  relation  to  running 
time,  is  clearly  shown,  so  that  an  appropria- 
tion may  be  made  from  the  surplus  account 
to  carry  the  deficit  of  poor  years  by  the  extra 
earnings  of  good  years. 

The  divisor  used  on  the  annual  burden  of 
each  unit  should  therefore  be  less  than  the 
full  annual  shop  hours,  at  least  by  a  suitable 
allowance  for  holidays  and  other  lost  time. 
In  the  case  of  a  large  special  machine  for 
which  there  is  work  only  part  of  the  time, 
the  expected  working  hours  only  should  be 
used  as  a  divisor,  for  such  a  unit,  to  be  profit- 
able, must  earn  its  annual  charges  in  the 
running  time  which  can  be  given  it.  When- 
ever conditions  change  so  that  such  a  unit 
can  be  operated  a  larger  proportion  of  the 
time,  the  hourly  charge  should  be  correspond- 
ingly reduced. 

There  remain  some  items  like  salaries  and 
office  expense,  the  incidence  of  which  cannot 
be  traced  to  definite  productive  units.  This 
class  of  expenses,  however,  is  incident  to  the 
operation  of  the  factory  as  a  whole.  The 
larger  productive  units,  with  their  greater 
capital  value  and  heavier  operating  expense, 
involve  a  greater  tax  on  the  management  and 
administration  than  the  smaller  units.  The 
burden  charges  belonging  to  the  units  pro- 
vide a  very  fair  measure  of  the  responsibility 
of  the  management  in  connection  with  each, 
and  serve  well  as  a  basis  of  distribution  of 
the  overhead  charges.  It  is  proper,  there- 
fore, to  express  the  overhead  expense  total  as 
a  percentage  of  the  total  burden  distributed  to 
all  the  productive  centers  together,  and  to 
raise  the  hourlv  rate  of  each  unit  by  the  same 
percentage.  Thus,  if  $100,000  is  distributed 
to  centers,  and  there  is  an  undistributed  over- 
head of  $10,000,  the  rates  can  be  raised  10 
per  cent,  which  will  provide  for  carrying  the 
whole  $110,000. 

Each  productive  unit  of  the  factory  is  thus 
valued  at  an  hourly  rate  which  is  to  be  charged 
in  the  cost  of  each  operation  performed  by 
the  unit.  The  total  cost  of  an  operation  ac- 
cordingly consists  of  a  labor  charge  and  an 
equipment  charge.  The  basis  of  each  machine 
rate  is  a  careful  investigation  of  the  operating 
costs  of  the  particular  machine,  so  that  the 
rates  set  are  in  accordance  with  the  facts  in 
each  case.  Whatever  fluctuations  there  may 
be  in  operating  expense  are  likely  to  balance 
each  other  above  and  below  the  calculated 
charges.  But  as  there  will  be  some  variation 
in  any  event,  it  is  permissible  to  obtain  the 
advantage  of  easy  calculation  by  equalizing 
the  machine  rates  into  two,  three  or  more 
round  figures,  each  covering  productive  units 
whose  exact  rates  fall  near  together.  On  the 
job-tickets  by  which  the  time  or  piece  price  of 
the  labor  is  computed,  a  space  should  be  pro- 
vided for  the  burden  figure,  so  that  the  com- 
pleted job-tickets  will  give  both  elements  of 
the  cost.  Any  change  in  methods  or  men  will 
now  indicate  its  complete  result  by  a  com- 
parison of  the  job-tickets  for  the  same  work 
done  under  former  and  present  conditions. 

The  accounting  detail  of  the  expense  bur- 
den distribution  is  simple  and  effective.  A 
burden  distribution  account  is  opened,  to 
which  is  charged  the  calculated  amounts  of 
Table  1.  The  account  is  credited  with  the  to- 
tal of  burden  charges  to  cost  of  work,  by 
weekly  or  monthly  periods.  The  balance  in- 
dicates the  loss  by  failure  to  utilize  the  full 
capacity  of  the  factory ;  while  a  credit  bal- 
ance, if  one  should  occur,  indicates  a  condi- 
tion of  unexpectedly  good  management,  or 
good  luck,  by  which  the  factory  has  worked 
to  better  advantage  than  was  believed  prob- 
able. A  standardizing  account  of  this  kind  is 
very  useful  to  the  management.  All  the  vari- 
able expense  accounts  can,  if  desired,  be  han- 
dled as  suggested  for  power  and  repairs,  so 
that  uniform  credits  offset  the  varying  debits, 
and  the  balances  afford  gages  for  the  effi- 


ciency of  the  control  of  the  departments  orig- 
inating the  accounts. 

A  constantly  increasing  balance  in  one  of 
the  expense  accounts  will  occur  if  there  has 
been  a  permanent  change  in  policy  with  re- 
spect to  this  item.  In  such  a  case,  it  will  be 
necessary  to  change  the  equipment  rates  af- 
fected by  this  change.  While  it  is  not  at  all 
difficult  to  go  over  a  column  of  the  tabulation 
and  revise  the  figures,  it  will  generally  be  suf- 
ficient to  change  the  rates  by  proportion, 
enough  to  absorb  the  difference.  But  it  is  not 
necessary  to  distribute  all  the  burden  by  ma- 
chine rates.  The  overhead  of  salaries  and 
office  expense,  the  cost  of  storage  and  han- 
dling, and,  if  desired,  any  small  difference  in 
burden  actual  and  distributed,  may  be  dis- 
tributed as  a  rate  per  pound  on  a  homogeneous 
product,  or  as  a  rate  per  order  if  orders  are 
all  of  the  same  size,  or  as  a  percentage  of 
gross  cost,  if  that  seems  the  most  reasonable 
method.  In  every  factory,  careful  analysis  of 
the  facts  will  point  out  the  true  incidence  of 
expense  due  to  factory  operation,  or  factory 
product  as  a  whole,  rather  than  individual  pro- 
duction centers. 

A  valuable  result  of  localizing  variations  in 
expense  burden  is  stability  in  the  cost  of  the 
manufactured  product.  Because  a  repair 
force  is  discharged  to  save  expense,  and  ev- 
erything is  allowed  to  fall  into  bad  order,  is 
no  reason  why  the  cost  of  goods  made  during 
the  period  should  appear  to  decrease.  The 
management  is  in  effect  borrowing  part  of 
the  cost  from  the  stored  energy  of  the  organi- 
zation, or  discounting  the  future.  All  fluctua- 
tions not  directly  due  to  a  change  in  manu- 
facturing methods  are  objectionable  if  carried 
into  cost  of  product.  Where  the  cost  of 
similar  articles  varies  uncertainly  from  day  to 
day,  each  fluctuation  is  likely  to  have  a  dif- 
ferent cause,  much  time  is  taken  in  search- 
ing for  the  causes,  and  incorrect  conclusions 
are  often  drawn,  or  it  is  assumed  that  some 
unknown  and  unusual  condition  is  responsible, 
and  the  attempt  to  trace  the  cause  is  given 
up.  Increased  labor  cost  is  easily  discernible 
and  can  be  traced  directly  to  its  origin.  Varia- 
tions of  material  cost  are  quite  as  easy  to  ex- 
plain ;  but  where  burden  charges  vary  with 
labor  charges,  under  the  old  percentage  or 
hourly  rate  methods,  a  change  in  cost  of  la- 
bor involves  a  totally  unrelated  change  in  the 
burden  charge,  and  no  clear  conclusion  can 
be  drawn. 

Exact  calculations  are  at  the  base  of  all 
well-planned  engineering  work.  Exact  uni- 
form methods  of  cost  calculation  should  be  at 
the  base  of  all  factory  accounting  systems. 
Wherever  associations  of  manufacturers  op- 
erating on  similar  work  have  investigated  the 
cost-keeping  methods  of  the  various  factories, 
the  investigators  have  been  surprised  to  note 
the  wide  variation  between  the  apparent  or 
book  cost  of  the  same  products,  made  under 
the  same  conditions,  but  figured  in  different 
ways.  The  inevitable  result  is  that  some  fac- 
tories bid  for  work  below  cost,  and  thereby  in- 
jure the  business  chances  of  all.  The  remedy 
is  not  the  maintenance  of  unduly  high  prices 
by  agreement,  thereby  inviting  competition 
from  every  outside  shop;  but  an  exact  anal- 
ysis and  apportionment  of  the  expense  bur- 
den in  such  a  way  that  each  item  of  factory 
work  will  be  properly  charged  for  the  use  of 
that  portion  of  the  shop  equipment  and  fa- 
cilities which  is  devoted  to  it,  and  the  true 
margin  of  profit  between  cost  and  selling  price 
will  be  clearly  apparent. 


The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  on  January  17  and 
18,  1912,  to  fill  a  vacancy  in  the  position 
of  draftsman  at  a  maximum  salary  of  $1,- 
500  per  annum,  the  position  to  continue  for 
a  period  of  one  year  in  the  lighthouse  ser- 
vice, San  Francisco,  Calif. 

An  examination  will  also  be  given  on  the 
above  date  to  secure  eligibles  to  fill  va- 
cancies, as  they  may  appear,  in  the  position 
of  typographic  draftsman  in  the  Isthmian 
Canal  Service  at  $125.00  a  month.  As  insuf- 
ficient eligibles  were  secured  as  a  result  of 
the  examination  recently  held  for  this  po- 
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sition,  qualified  persons  are  urged  to  enter 
this  examination. 

PERSONALS. 

Mr  R  G  Christian.  Supt.  of  Roads  of  Sumter 
County;'  Ga.,  resigned  that  position  to  engage 
in  the  steel  business. 

Mr  M  P.  Ayers  has  been  appointed  Super- 
intendent and  Chief  Engineer  of  the  Central 
Foundry  Co.  at  Holt,  Ala. 

Mr  W  T  Thompson  has  been  elected  Vice- 
President  and  General  Manager  of  the  Monarch 
Road  Roller  Co.  of  Groton,  N.  Y. 

Mr  C  McN.  Steeves,  Assistant  Engineer  in 
the  St.  Johns  district,  has  been  appointed  engi- 
neer in  charge  of  the  new  wharf,  West  Side, 
Ottawa,  Ont. 

Mr  John  B  Fleming,  a  well-known  mining 
engineer,  was  killed  at  Reno,  Nev.  by  falling 
from  the  roof  of  the  Hotel  Golden,  a  distance  of 
40  ft.,  into  a  closed  court. 

Mr  Samuel  G.  McNeal  has  been  elected  Presi- 
dent of  the  Mt.  Hood  Ry.  &  Power  Company  of 
Portland,  Ore.  He  will  still  maintain  his  con- 
nection with  the  firm  of  McNeal  &  Miller  of 
Chicago. 

Mr  Geo  W.  Hackett,  City  Engineer  of  Ful- 
ton N  Y.,  has  been  appointed  City  Engineer 
of  Utica  N.  Y.  He  will  finish  his  term  of 
office  at  Fulton,  beginning  his  new  duties  on 
January  1.  . 

Air  O  K  Morgan  has  been  appointed  Chiel 
Fneineer  of  the  Carolina,  Clinchfield  &  Ohio 
Rv  with  headquarters  at  Johnson  City,  Term. 
Mr.'  Morgan  was  formerly  Chief  Draftsman  fol 
this  railway. 

Mr  Alfred  H.  Terry  has  been  made  City 
Engineer  of  Bridgeport,  Conn.  Mr.  Terry  was 
formerly  of  the  real  estate  department  of  the 
New  York,  New  Haven  and  Hartford  Ry.  at 
New  Haven,  Conn. 

Mr  George  W.  Cutting,  Jr.,  has  returned  from 
an  engagement  in  the  Philippines  and  announces 
that  he  has  moved  his  office  from  Waltham  to  6 
Beacon  street,  Boston,  where  he  will  continue  his 
engineering  practice. 

Mr  H.  T.  Rice  of  Watertown,  N  Y  a  civil 
engineer  on  the  New  York  State  Road  Work, 
was  married  on  December  13  to  Miss  Harriet 
Brinkerhoff.  of  Norfolk,  N.  Y.  They  will  make 
their  home  at  Norfolk. 

Mr  Geo  C.  Peck,  who  was  Superintendent  of 
Construction  on  the  Jackson  County,  Mo.,  $600,- 
800  Home  for  the  Aged  and  Infirm,  has  been  ap- 
pointed Superintendent  of  Construction  on  the 
K.  of  P.  Home  at  Springfield,  Mo. 

Mr  M  C.  M.  Hatch  has  been  appointed  Engi- 
neer of  Tests  of  the  New  York,  New  Haven  & 
Hartford,  and  Boston  &  Maine  Railroad  Com- 
panies .Mr.  Hatch  was  formerly  Chief  Drafts- 
man of  the  Boston  &  Maine  R.  R. 

Mr.  H.  C.  Landon  has  been  appointed  Gen- 
eral Manager  and  Chief  Engineer  of  the  Wa- 
tanga  Railroad,  with  headquarters  at  Lenor, 
N.  C  Mr.  Landon  was  formerly  Division  Engi- 
neer of  the  Erie  Railroad  at  Hornell,  N.  Y. 

Mr  W.  T.  Thompson,  formerly  General  Man- 
ager of  the  Iroquois  Iron  Works,  Buffalo,  N.  Y., 
has  been  elected  Vice  President  and  General 
Manager  of  the  Monarch  Road  Roller  Company 
and  is  located  at  Groton,  Tompkins  County, 
N.  Y. 

Mr  W.  H.  Thompson,  Chief  Engineer  of  the 
Illinois  Traction  System,  was  appointed  General 
Manager  of  the  Des  Moines  Electric  Co.,  which 
is  owned  by  the  traction  line.  Mr.  R.  F.  Car- 
ley,  assistant  to  Mr.  Thompson,  becomes  Chief 
Engineer. 

Mr.  C.  F.  Brown  and  Mr.  H.  S.  Kleinschmidl 
have  announced  their  partnership  under  the 
firm  name  of  Brown  &  Kleinschmidt.  They 
will  conduct  a  general  civil  and  consulting  engi- 
neering practice  with  offices  at  1005  Newhouse 
Bldg.,  Salt  Lake  City,  Utah. 

Mr.  C.  F.  Healy  and  Mr.  Herman  Goodman 
vi,..-  recently  appointed  Assistant  IOnglneers  on 
the  Green  River  Gravity  Water  project  In 
Washington  by  the  Municipal  Commission.  The 
appointment  was  recommended  by  the  Chief 
Knglneer,  J.  C.  Manley. 

Dr.  E.  G.  Cooley.  who,  as  a  representative  of 
the  Commerclar  Club  of  Chicago,  has  recently 
visited  Germany  and  has  made  an  exhaustive 
study  of  conditions  of  vocational  education  In 
that  country,  gave  a  aeries  of  lectures  at  the 
University  of  Illinois  on  Vocational  Education 
In  Germany. 

Mr.  Mason  \).  I'ratt  of  I larrlsburg,  Pa  ,  was 

elected  President  of  I  lie  Kllglnccl  s'  Nor.  Of 
Pennsylvania  at    the  annual   elect  Ion  December 

I  ■    otiiei  oflleei-H  elected  for  the  year  are:  Chas. 

II  Mcicer,  lid  V  I'.;  Farley  Gannett,  2nd  V.  P.; 
John  K  Myers.  Ti  can. ;  IMw.  It.  Dasher,  Secy., 
;,nd  W.  P  Ktarkey  and  I  leridei'HOti  Gilbert, 
directors. 

Mi  ||  |i  I'ulb  r.  f'lilef  Chemist,  American  As- 
phalliim  .'.  Ilubber  Co.,  Chicago,  Mr.  Walt  II. 
Fulweller,  Kiiglneci  ItcMcarch  I »cpa i  t  ment ,  l  ull 
■  i|  Go  Improvement  Co.,  I'hlladelphla,  and  Mr. 
I'hlllp  H  Sharpies,  Chief  CIiciiiIhI  Hnrrell  Man 
ufactiirlrig  Co.,  I'.oslon,  will  deliver  lecturcM  In 
connection  with  the  graduate  coiirHe  In  hlghwn\ 
.nrlneei \uy.  at  Coluinlila  I'nlverslty,   New  York 

city. 

Mi     <  Imn.    A     Anid-I,    r 't  cm1<I  >  n  I    ol    Hi,  '.'ran 

foul  Co,  New  Voili.  presided  at  the 
U,l,, I  ;,iir,ii.',l  dinner  of  Hi,-  'lencinl  Coul  i  .nloi  s' 
Association    of    New    York,    which    was  held 


December  7  at  the  Hotel  Knickerbocker.  Over 
200  members  and  their  guests  attended  the 
gathering.  The  speakers  for  the  evening  were: 
Mr.  John  F.  O'Rourke,  Mr.  Nelson  P.  Lewis, 
Hon.  Douglas  Mathewson,  Mr.  Kingsley  R.  Mar- 
tin and  Mr.  J.  Waldo  Smith. 

Mr.  R.  J.  Young  of  the.  North  Chicago  Works 
of  the  Illinois  Steel  Company,  and  a  member  of 
the  Committee  on  Safety  Devices  of  the  United 
States  Steel  Corporation,  gave  a  lecture  before 
the  students  and  faculty  of  the  College  of  Engi- 
neering of  the  University  of  Illinois  on  Decem- 
ber 13,  in  which  he  described  a  large  number  of 
devices  for  protecting  workmen  against  acci- 
dent in  steel  mills.  His  lecture  was  profusely 
illustrated  with  lantern  slides  of  devices  in 
actual  use. 

Mr.  Fred  W.  Enos  of  Charleroi,  Pa.,  was  prob- 
ably drowned,  together  with  three  negro  sailtars, 
while  taking  a  cargo  of  general  merchandise 
from  the  port  of  Ceiba,  Honduras.  Mr.  Enos, 
although  warned  by  experienced  men,  took  a 
cargo  of  goods  to  be  delivered  at  Colorado,  a 
small  settlement  about  30  miles  west.  The  same 
evening  a  hurricane  swept  the  Honduras  coast. 
Mr.  Enos  had  occupied  several  engineering  posi- 
tions with  the  U.  S.  Government  in  the  States 
and  afterward  went  to  Panama.  At  one  time  he 
returned  to  the  States  on  account  of  a  severe 
case  of  black  water  fever,  but  returned  again  to 
Central^  America. 

Mr.  Robt.  M.  Brereton,  an  English  civil  engi- 
neer and  for  some  time  a  resident  of  Portland, 
Ore.,  died  at  his  home  on  December  7  at  the 
age  of  78  years.  Mr.  Brereton  laid  the  plans 
and  superintended  the  construction  of  the  first 
railroad  Tn  India  and  a  railway  from  Cape 
Town  to  Kimberley,  So.  Africa.  For  his  work 
in  laying  out  good  roads  in  England  he  re- 
ceived commendation  from  many  persons  of 
note  in  Great  Britain.  He  was  a  pioneer  in 
the  irrigation  of  the  San  Joaquin  Valley,  where 
he  went  early  in  the  70's.  He  became  an  expert 
in  the  mining  and  oil  industries.  He  was  the 
author  of  several  pamphlets  on  irrigation  and 
wrote  a  book  of  reminiscences. 

Mr.  Austin  B.  Fletcher,  who  has  been  appoint- 
ed State  Highway  Engineer  of  California,  and 
who  is  now  working  with  the  commission  inves- 
tigating several  sections  of  the  state  for  the  pur- 
pose of  securing  necessary  data,  will  direct  the 
work  of  seven  division  superintendents.  The 
system  laid  out  is  with  seven  divisions,  not  un- 
like the  system  employed  by  railroads,  and  each 
division  will  be  under  the  charge  of  a  division 
superintendent.  The  chief  office  engineer  in  the 
State  Highway  Engineer's  office  is  Mr.  Geo.  R. 
Winslow  of  Syracuse,  N.  Y.,  who  was  appointed 
on  December  12.  The  drafting  department  will 
be  in  charge  of  Mr.  F.  B.  Burgess  of  Los  An- 
geles. The  main  offices  will  be  in  the  Capitol 
building  and  additional  offices  will  be  in  the 
Forum  building  at  9th  and  K  Sts.,  San  Fran- 
cisco. While  the  commission  has  named  the 
division  engineers,  they  have  not  yet  been  as- 
signed to  their  divisions.  They  are  Messrs. 
Francis  J.  Somner,  Thos.  A.  Bedford.  Jas.  B. 
Woodson,  A.  E.  Loder,  W.  S.  Caruthers,  Walter 
C.  Howe  and  Wm.  L.  Clark. 


practically  every  instance,  been  built  to  meet 
special  requirements. 
Stevedore  Hoisting   Rope. — Paper,  3%x6  ins., 
C.  W.  Hunt  Co.,  45  Broadway,  New  York 


Civil   Engineering   Society  Meetings. 

Washington  Society  of  Engineers. — At  the  an- 
nual meeting,  held  Dec.  21,  John  H.  Hanna, 
Chief  Engineer  of  the  Capitol  Traction  Co.,  was 
elected  President,  and  John  C.  Hoyt,  Engineer, 
U.  S.  Geological  Survey,  was  re-elected  Secre- 
tary for  1912. 

American  Society  of  Agricultural  Engineers. — 
J.  B.  Davidson,  Iowa  State  College,  Ames,  la., 
Sec'y.  Annual  meeting  at  St.  Paul,  Minn.,  Dec. 
27-29. 

The  Arkansas  Association  of  Surveyors  and 
Civil  Engineers. — J.  O.  Jones,  Berta,  Ark.,  Sec'y. 
Annual  meeting  at  Little  Rock,  Dec.  29-30. 

Pacific    Northwest    Society    of    Engineers. — 

Joseph  Jacobs,  803  Central  Bldg.,  Seattle, 
Wash.,  Sec'y.  Annual  meeting  at  Seattle, 
Wash.,  Jan.  6. 

American  Society  of  Engineering  Contract- 
ors.—.!. K.  Wemlinger,  13  Park  How,  N.  Y., 
Sec'y.     Annual  meeting  at  New  York,  Jan.  9. 

Michigan  Engineering  Society.  —  Alba  L. 
Holmes,  (Jrand  Rapids,  Sec'y.  Annual  meeting 
a  I    Ionising,  .Ian.  '.ill. 

Iowa  Association  of  Cement  Users. — Ira  A. 
Williams,  Ames,  la.,  Sec'y.  Annual  show  and 
convention  at  Sioux  City,  Jan.  10-1L'. 

Eastern  Cement  Show. — Annual  show  at  Mad- 
ison .Square  Garden,  New  York,  Jan.  Il-Feb.  3. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata 
logs  reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Kncinikring  A 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  wc 
will  notify  promptly  the  leading  manufac 
turers. 

Baldwin  Locomotives.  Paper.  9x(l  Inn.  |  DP 
The  fluid  win   I  iiinollvp  Co.,   I  'hlladelplila,  I'll. 

Thin  In  Hecincl   \ii    ;i  and  Its  pages  contain 
llliistintloiis  and  dMCrlpMVa  dala  uf   It  Focoino 
lives  whli  h  are  unliable   for  Industrial  or  con 
tract or»'    Nervier      The   canities  nImiwii    Inn  e.  In 


8  PP 
City 

This  pamphlet  gives  illustrations  and  descr: 
tions  of  Plumbago  laid  Manila  rope  for  trai 
mission  of  power  and  hoisting. 

Steel  Shapes. — Paper,  7%x5  ins.,  53  pp.  Bui 
falo  Steel  Co.,  Tonawanda,  N.  Y. 

Gives  illustrated  sections  of  structural  steel 
and  tables  of  weights.  Reinforcing  steel  is  also 
included. 

Mathematical     and     Drawing  Instruments.— 

Paper,  5y2x8%  ins.,  8  pp.  Keuffel  &  Esser  Co., 
Hoboken,  N.  J. 

Gives  illustrations  and  lists  of  sets  of  drawing 
instruments,  draftsmen's  tools  and  scales,  and 
of  drawing  paper. 

Drafting  Instruments— Paper,  5%x7  ins.,  4 
pp.    Ready  Manufacturing  Co.,  Rochester,  N.  Y. 

Illustrates  and  describes  the  Ready  Draught- 
ing Instrument,  a  small  instrument  designed 
to  be  used  for  nearly  every  service  performed  by 
various  ordinary  draughting  tools. 

Buffalo  Concrete  Mixers. — Paper,  6x9  ins.,  20 
pp.  Buffalo  Concrete  Mixer  Co.,  Cort  and  Pearl 
Sts.,  Buffalo,  N.  Y. 

This  catalog  illustrates  and  describes  in  detail 
the  features  of  this  mixer.  The  machine  is  a 
batch  mixer  with  a  long  drum  and  was  made  to 
operate  either  as  a  batch  mixer  or  as  a  con- 
tinuous mixer.  One  of  the  features  of  the  ma- 
chine is  the  automatic  arrangement  on  the 
charging  hopper  for  fitting  the  machine  in  the 
desired  proportions. 

Creosoted  Blocks.— Paper,  5%xS%  ins.,  17  pp. 
Yellow  Pine  Manufacturers'  Association,  707 
Wright  Bldg.  St.  Louis,  Mo. 

This  is  an  article  on  the  repaving  of  the  loop 
district  in  Chicago  with  creosoted  wood  blocks. 

Another  pamphlet  6x8  ins.,  20  pp.,  describes., 
wood  block  pavements  in  St.  Louis. 

A  third  pamphlet  6x8%  ins.,  12  pp.,  sets  forth  I 
the  advantages  of  Southern  yellow  pine  for  creo-  I 
soted  blocks. 

A  fourth  pamphlet  4%x8  ins.,  32  pp.,  gives  a  I 
history  of  wood  block  pavement  in  the  United  I 

States. 

A  fifth  pamphlet  3%x6  ins.,  6  pp.,  gives  sug-  I 
gestions  as  to  proper  construction  of  vellow  pine  I 
creosoted  block  pavements. 

Chains.— Paper,  8x5%  ins.,  28  pp.  Woodhousei 
Chain  Works,  Trenton,  N.  J. 

Illustrates  and  gives  brief  description  and  ta- 
bles of  sizes,  weights,  prices,  etc.,  of  hand-made 
and  machine-made  chains  of  all  grades. 

Goulds  Pumps.— Paper,  8x10  ins.,  12  pp.  The 
Goulds  Manufacturing  Co.,  Seneca  Falls,  N.  Y. 

Bulletin  No.  104  gives  complete  illustrations 
and  descriptions  and  specifications  of  Goulds 
double  acting  triplex  piston  pump  for  general 
water  supply  for  capacities  from  10,500  gallons 
to  91,500  gallons  per  hour. 

Universal  Cement. — Paper,  6x9  ins.,  16  pp. 
Universal  Portland  Cement  Co.,  72  W.  Adams 
St.,  Chicago,  111. 

This  is  the  monthly  bulletin,  No.  91,  for  De- 
cember, containing  articles  and  illustrations  of 
concrete  construction  of  various  classes  which 
is  at  present  under  way,  using  Universal  cement. 

Silos.— Paper,  3V2x6  ins.,  16  pp.  North  West- 
ern Expanded  Metal  Co.,  930  Old  Colony  Bldg., 
Chicago,  111. 

Illustrates  and  describes  silos  and  silo  con- 
struction without  forms,  silo  roofs,  etc.,  and 
gives  information  for  the  design  of  silos. 

Supply  List.— Paper,  3>4x6  ins.,  16  pp.  Wimo 
Supply  Co.,  Hulten  Bldg.,  Spokane,  Wash. 

This  is  an  illustrated  supply  list  of  new  and 
second-hand  equipment  for  contractors,  rail- 
roads, mines  and  buildings. 

Machinery  List.  — Paper,  3%x6  ins.,  64  pp.  A 
II.  Hitchcock,  1220  Caxton  Bldg.,  Chicago,  111. 

This  is  a  reference  list  for  buyers  of  sawmill 
and  woodworking  machinery.  Illustrated. 

Lehigh  Cement. — Paper,  6x9  Ins..  16  pp.  Le- 
high Portland  Cement  Co.,  Chicago,  111. 

Contains  Illustrations  and  descriptions  of  the 
Northwestern  Terminal  Station  at  Chicago, 
showing  the  concrete  construction  In  which  Le- 
high cement  was  used. 

Imperial  Curb.  Paper.  9x12  ins.,  l  p.  I'.du  E. 
Hiihler  ,\-  Co.,  103  Park  Ave.,  New  York  City. 

This  circular  Illustrates  and  describes  curt) 
corners,  expansion  Joints,  column  corners  for 
protecting  corners  of  concrete  work. 

Column  Clamps.  Paper,  6x9  Ins..  I  pp.  SV- 
miins  Clamp  Co  .  Adams  and  Osage  Sts.,  Kan- 
sas <  Ml  >  .  Kans. 

Illustrates  and  describes  an  adjustable  column 
clamp  which  Is  made  In  three  sizes  and  suitable 
for  holding  the  forms  of  concrete  columns  up  to 
1x33  Ins.  hi  size. 


Worthlnnton  Boiler*.  Paper,  C.x!>  Ins  .  16 I  PP. 
James   Heggs  &   Co.,   36   Warren  St.,    New    \  ot  K 

City. 

This  catalog  Illustrates  and  describes  recent 
Installations  of  Wort  hluglon  water  tube  section- 
al hollers  which  einlmdv  the  new  design  with  t lie 
Improved  exterior  cleaning  facilities  Complete 
descriptions  and  Illustrations  of  boilers  and  their 
parts  are  given, 
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Railroad  construction 
work  prospects  continue  to 
Doings        be    bright.     The  Missouri 
of  the       '  P30'^0  Co.  being  the  latest 
•^r,    ,  to    aid  the    movement  by 

week.  letting  the  contract  for 
about  1,000,000  cu.  yds.  on 
the  line  from  Memphis  to  Mariana,  Ark.,  to 
List  &  Gifford,  450  New  York  Life  Bldg., 
Kansas  City,  Mo.  Morris  &  Shepard,  St. 
Paul,  Minn.,  were  awarded  40  miles  of  rail- 
road work  in  Montana  by  the  Great  North- 
ern Ry.  Co. ;  also  15  miles  on  the  Dan  Patch 
Electric  line  in  Minnesota.  The  Illinois  Cen- 
tral Ry.,  A.  S.  Beldwin,  Chicago,  111.,  has  let 
the  contract  for  the  construction  of  new  yards 
at  Centralia,  III,  to  Lorimer  &  Gallagher  Co., 
Chi  cago,  III.  In  Canada,  the  Algoma  Central 
Ry.  Co.,  R.  S.  McCormick,  Sault  Ste.  Marie, 
Chief  Engineer,  is  calling  for  bids  to  be  re- 
ceived until  July  15,  for  the  construction  of  an 
extension  from  Hobon,  a  distance  of  101 
miles.  The  Charleston-Dunbar  Traction  Co., 
John  Cole,  Charleston-Kanawha,  W.  Va.,  re- 
ports that  plans  and  specifications  will  be 
ready  July  10  for  the  construction  of  4% 
miles  of  line. 

The  Crystal  City  &  Uvalde  R.  R.  has  com- 
pleted surveys  and  has  secured  the  capital  for 
the  construction  of  a  26.7-mile  line  from  Gar- 
dendale  to  Fowlerton,  by  way  of  Dulls.  The 
construction  contract  has  been  let  to  Ward  & 
Lee,  Gardendale,  Tex.  J.  E.  Franklin,  St. 
Louis,  Mq.,  is  President  and  E.  R.  Breaker, 
Crystal  City,  Tex.,  is  Chief  Engineer. 

The  contract  for  the  construction  of  the 
John  Koselki  drain  has  been  awarded  by 
Marion  Curtis,  Ditch  Commissioner,  Valpa- 
raiso, Ind.,  to  William  Brown,  Hebron,  Ind., 
at  4.96%  cts.  per  cu.  yd.  As  this  contract 
includes  466,199  cu.  yds,  it'  is  one  of  the  larg- 
est jobs  let  in  the  state  of  Indiana  this  year. 
Bids  are  being  asked  by  the  Board  of  Trus- 
tees, East  Side  Levee,  and  Sanitary  District, 
Sexton  Bldg.,  East  St.  Louis,  111.,  for  the  con- 
struction of  a  10-mile  levee,  etc.  Date  for 
closing  bids  is  August  5. 

The  contract  for  2,000,000  yds.  of  dredging 
in  Toledo  Harbor,  0.,  has  been  awarded  by 
the  U.  S.  Government  to  the  Zenith  Dredge 
Co.,  Duluth,  Minn.  The  work  will  amount  to 
$270,000. 

The  contract  for  the  improvement  of  22 
miles  of  road  will  be  awarded  by  J.  H.  Mof- 
fitt,  County  Controller,  Washington,  Pa.,  July 
12.    The  work  will  amount  to  about  $400,000. 

The  Hicks-Johnson  Construction  Co.,  Long 
Island  City,  N.  Y.,  has  been  awarded  the  con- 
tract for  the  construction  of  sewers  in  the 
village  of  Hemstead,  N.  Y.,  at  $168,420. 

The  Board  of  Water  Supply,  New  York 
City,  has  awarded  the  contract  for  the  con- 
struction of  the  Siphon  tunnel  at  Cornwall 
to  T.  A.  Gillespie,  New  York,  at  $1,649,020. 

The  contract  for  the  construction  of  500,000 
cu.  yds.  of  levee  has  been  let  by  the  St.  Fran- 
cis Levee  Board,  Memphis,  Tenn.,  to  Lawrence 
Bros.,  Memphis,  at  23.45  per  cu.  yd. 


There     are  indications 
that   the   prophesied  boom 
Something     *n  r  a  i  1 r  °  a  d  construction 
■p.  •       °     work    is  beginning  to  ar- 
IJOing.        j^.g     ^  £ew  of  tnese  ;n_ 

dications  will  be  found 
elsewhere  in  this  issue  and 
may  be  summarized  here  as  follows  :  The  Great 
Northern  Ry.  Co.  has  awarded  contracts  for 
40  miles  of  railroad  construction  in  Montana, 
has  ordered  construction  work  resumed  on 


several  of  its  branch  lines,  and  is  believed  to 
be  planning  the  letting  of  contracts  for  new 
branches.  The  Illinois  Central  R.  R.  is  under- 
taking a  considerable  amount  of  betterment 
work  and  has  placed  several  fair  contracts, 
probably  the  largest  of  these  being  for  the 
construction  of  new  yards  at  Centralia,  111. 
The  Missouri  Pacific  Ry.  has  opened  bids  for 
the  construction  of  the  new  extension  of  the 
St.  Louis,  Iron  Mountain  and  Southern  in 
Arkansas,  and  the  El  Paso  &  Southwestern 
Ry.  will  open  bids  on  July  25  for  the  construc- 
tion of  66  miles  of  new  railroad  in  Arizona. 
Up  in  New  England  much  work  is  planned. 
The  Bangor  &  Aroostook  R.  R.  will  probably 
start  work  soon  over  a  long  extension  in 
Maine ;  the  Grand  Trunk  Ry.  will  shortly  take 
up  the  construction  of  its  line  from  Palmer, 
Mass.,  to  Providence,  R.  I.,  and  the  Boston  & 
Maine  is  believed  to  be  planning  an  early  com- 
mencement of  work  on  several  short  lines  in 
southern  New  Hampshire  and  Vermont.  In 
the  South,  the  Seaboard  Air  Line  and  the 
Southern  Ry.  are  planning  much  betterment 
work ;  the  latter  road  has  just  placed  contracts 
for  33  miles  of  second  track  work  in  Georeia. 
The  Louisville  &  Nashville  R.  R.  has  an- 
nounced that  it  will  shortly  begin  the  building 
of  110  miles  of  double  track,  new  lines  and 
other  improvements  at  an  estimated  cost  of 
$15,000,000. 


Various  means  have  been 
Government    suggested      for  securing 

Improvement [um,ls  for  the  improvement 
rr  -py  .  by  the  government  of  coun- 
°*  •L'11'*  try  roads.  The  latest  plan 
Roads.  is  that  of  Senator  Sim- 
mons of  North  Carolina 
who  suggests  that  a  license  fee  of  $10  be 
imposed  upon  each  automobile  employed  in 
interstate  travel,  and  that  the  money  thus 
raised  be  used  in  the  improvement  of  country 
roads.  It  is  estimated  that  at  least  one  out 
of  five  of  the  500,000  automobiles  in  this 
country  is  employed  in  touring  from  state  to 
state.  A  $10  tax  would  therefore  raise  the 
sum  of  $1,000,000  annually.  The  proposition 
for  an  interstate  tax  on  automobiles  is  em- 
braced in  a  bill  prepared  by  Senator  Simmons, 
and  which  proposes  the  appropriation  by  the 
government  of  $1,000,000  annually  for  the  im- 
provement of  roads  on  which  the  rural  mails 
are  carried.  Inasmuch  as  of  the  2,150,000 
miles  of  dirt  roads  in  the  country,  the  gov- 
ernment is  using  some  1,000,000  miles  in  its 
rural  mail  routes  it  will  be  seen  that  the 
$1,000,000  appropriation  will  have  to  be  al- 
lotted with  great  skill  if  each  congressman  is 
to  get  a  slice  for  his  district. 


Just   25   years    ago  last 
Wednesday  the  first  trans- 
The  Growth   continental    train    of  the 
of  Canadian  Pacific  Ry.  pulled 

a  Railroad  out  ^rom  Montreal  for  the 
Pacific  coast,  marking  the 
consummation  of  the  great- 
est work  that  Canada  had  ever  undertaken.  For 
a  country  with  less  than  4,000,000  of  people  to 
build  a  railway  across  the  North  American 
continent  connecting  the  two  oceans,  was  a 
remarkable  achievement,  the  more  so  as  for 
many  hundreds  of  miles  the  line  traversed 
regions  practically  unknown  and  uninhabited. 
In  1886  the  total  earnings  of  the  Canadian 
Pacific  were  a  little  over  $10,000,000,  and  the 
net  earnings  less  than  $4,000,000,  the  surplus 
after  deducting  fixed  charges  being  $635,444. 


This  year's  gross  earnings  will  probably  be 
over  $104,000,000,  and  the  net  earnings  about 
$37,000,000.  The  mileage  then  was  4,651 
miles;  today  it  is,  including  controlled  lines, 
about  15,500  miles.  The  number  of  passen- 
gers then  carried  was  1,899,319,  and  the  tons 
of  freight  aggregated  2,046,195.  The  approxi- 
mate figures  for  the  past  twelve  months  are 
over  12,000,000  passengers,  and  21,350,000  tons 
of  freight. 


Patrick  Eustice  and  John 
.  Murray,     structural  steel 

All  in  erectors,  working  in  the 
the  Day's  Heisen  building,  now  being- 
Work,  erected  at  Chicago,  starred 
in  a  somewhat  remarkable 
episode  last  week.  Eustice, 
who  was  working  on  the  20th  floor,  lost  his 
balance  and  slipped  from  a  girder.  Murray, 
working  on  the  19th  floor,  saw  his  companion 
fall  and,  holding  on  to  a  girder  with  one  hand, 
he  leaned  far  out,  and  with  his  free  arm 
grasped  the  falling  man  by  the  blouse.  He 
was  not  able  to  hold  the  weight,  but  gave 
the  body  a  descending  swing  inward  and  the 
latter  landed  on  the  18th  floor,  practically  un- 
hurt. Later  on,  when  a  reporter  reached  the 
19th  floor  and  proceeded  to  interview  Mur- 
ray on  the  danger  of  his  occupation,  the  latter 
said :  "Why,  this  is  the  safest  place  on  the 
whole  building.  We  are  running  no  chances 
of  having  things  fall  and  knock  us  on  the 
head." 

The  Canadian  Northern  Ry.  is  rushing 
work  on  its  line  in  the  Province  of  Alberta 
with  a  view  to  being  prepared  to  receive  a 
portion  of  the  traffic  between  Edmonton  and 
Calgary.  At  the  south  end  of  the  line  from 
Vegreville  to  Calgary  operations  are  being 
rushed.  The  completion  of  the  southern  end 
of  this  branch  would  give  the  company  con- 
nection between  the  cities  of  the  northern  part 
of  the  province,  Strathcona  and  Edmonton, 
and  the  large  city  of  the  southern  portion. 
In  order  to  secure  at  an  early  time  a  shorter 
road  between  Strathcona  and  Calgary,  the 
company  has  at  the  present  time  a  large  force 
at  work  building  the  cut-off  from  Camrose 
into  Strathcona.  It  has  been  announced  that 
this  line  will  be  finished,  all  the  steel  laid, 
before  the  end  of  the  month  of  September. 
It  is  also  announced  that  work  on  the  new 
direct  line  from  Strathcona  to  Calgary  will 
be  begun  this  year  and  the  line  will  be  built 
through  as  rapidly  as  the  work  can  be  done. 
The  Canadian  Northern  has  assembled  a  track 
laying  machine  at  Port  Mann  and  track  will 
be  laid  up  the  river  for  a  distance  of  100 
miles  this  year.  On  the  western  end  of  the 
British  Columbia  line,  construction  operations 
are  neing  carried  forward  with  equal  energy. 
A  large  survey  party  is  at  work  at  the  pres- 
ent time  making  the  final  surveys  between 
the  Yellowhead  Pass  and  the  North  Thompson 
River.  The  distance  to  be  covered  is  83 
miles.  There  will  be  some  divergences  from 
the  route  formerly  selected,  but  these  will 
not  be  -\  ;iy  great. 

The  last  spike  in  the  Temiskaming  &  North- 
ern Ontario  Ry.  extension  to  Porcupine  was 
driven  last  week.  This  extension  is  30  miles 
in  length  and  was  commenced  in  January, 
with  the  snow  from  3  to  4  ft.  in  depth.  It 
runs  through  a  veritable  wilderness.  It  was 
a  severe  test  in  construction,  the  contractors 
having  to  cope  with  many  obstacles,  sink  holes 
and  muskeg,  and  construct  bridges  and  trestles, 
as  well  as  build  the  roadbed. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

Condemnation  proceedings  have  been  started 
by  the  Mobile  Terminal  Co.  for  the  necessary 
right  of  way  for  the  proposed  railroad  running 
around  Mobile  from  One  Mile  Creek. 

The  American  Cities  Co.  has  been  organ- 
ized as  a  holding  company  for  a  number  of 
trolley  and  electric  lighting  companies  in 
Memphis,  New  Orleans,  Knoxville,  Tenn. ; 
birmingham,  Ala. ;  Little  Rock,  Ark.,  and 
Houston,  Tex.  The  company  will  have  a 
capitalization  of  approximately'  $37,000,000. 
Of  this  amount  $21,000,000  will  be  in  6  per 
cent  cumulative  preferred  shares  and  $10,000,- 
000  common.  The  company  will  offer  $10,- 
000,(100  of  collateral  trust  bonds. 

Citizens  of  De  Witt,  Ark.,  have  raised  a 
bonus  of  $25,000  to  secure  the  Memphis,  Dal- 
las &  Gulf  R.  R, 

The  Alabama,  Tennessee  &  Northern  R.  R., 
Wm.  Toxey,  Chief  Engineer,  York,  Ala.,  is 
reported  to  have  engineers  in  the  field  work- 
ing on  a  route  for  an  extension  northward 
from  Reform. 

The  Birmingham  &  Southeastern  R.  R.  has 
issued  $3,000,000  of  bonds  for  an  extension 
bringing  its  ultimate  destination  at  Birming- 
ham. The  Union  Springs  &  Northern  R.  R, 
now  in  operation  between  Union  Springs  and 
Fort  Davis,  is  a  part  of  the  recently  formed 
Birmingham  &  Southeastern  R.  R.  W.  M. 
Blount,  Union  Springs,  Ala.,  is  President. 

Construction  work  on  the  Tuscaloosa  Min- 
eral R.  R.  is  now  well  along.  On  June  22 
eight  construction  camps  had  been  located 
along  the  right  of  way  between  Tuscaloosa 
and  Brookwood.  The  locations  of  the  camps 
at  that  time  were  as  follows :  Ed.  and  P. 
O'Brien,  at  Tuscaloosa,  just  back  of  the  water 
tower ;  Vance  Construction  Co.,  at  Tusca- 
loosa, on  river  hill,  near  site  of  depot;  Watson 
Construction  Co.,  north  of  Alberto  City,  on 
Warrior  Southern  R.  R. ;  Ledbetter  and  Rouse, 
at  W.  T.  Callahan's  place  on  Holt  road ;  J. 
M.  Sullivan,  about  two  miles  east  of  Hurri- 
cane creek ;  Isaac  Ellrod,  at  W.  A.  Hinton's, 
near  Runama  church  ;  Dunne  &  Lallande,  on 
the  east  end  of  Mr.  A.  S.  Vande  Graar's 
lands. 

Arkansas. 

It  is  believed  in  Waldron,  Ark.,  that  the 
Kansas  City  Southern  Ry.  is  considering  the 
construction  of  an  extension  of  its  line  from 
Waldron  to  Hot  Springs  in  the  near  future. 
C.  E.  Johnson,  Kansas  City,  Mo.,  is  Chief  En- 
gineer of  the  company. 

California. 

President  Brison  of  the  Chamber  of  Com- 
merce of  San  Bernardino,  has  appointed  a 
committee  to  take  up  the  matter  of  furthering 
the  construction  of  an  electric  car  line  be- 
tween that  city  and  Upland  or  Ontario.  The 
move  is  occasioned  by  the  report  that  River- 
side has  offered  to  build  an  extension  of  the 
line  now  running  from  that  city  to  Blooming- 
ton  to  Rialto,  providing  a  right  of  way  will 
lie  arranged  for  by  the  people  of  Rialto. 

John  llanafin,  Los  Angeles,  has  placed  two 
outfits  at  work  on  the  grading  for  tbt  Calwa 
terminal  yards  of  the  Santa  re,  near  Fresno. 

It  is  understood  that  the  Atchison,  Topeka 
&  Santa  Pe  system  is  seriously  considering 
the  <  onstrm  lion  of  a  double  track  between 
Stockton  and  San  Francisco,  Cal.,  in  order  to 
provide  faster  service. 

The  Owens  Valley  Ry.  Co.,  of  which  Hairy 
Shaw,  Bishop,  Cal  ,  is  President,  lias  started 
the  construction  of  the  line  from  Mishop  to 
l-iws,  where  a  connection  will  be  made  with 
the  Southern  Pacific  C.  E.  Johnson.  Hishop, 
Cal.,  is  Resident  Manager  of  the  company, 

Charles  King,  ['resident  of  the  llanford  & 
Summit  Pake  R  R..  Fresno.  Cal  ,  is  quoted  as 
tating  that  good  progress  is  being  made  on 

tlu  extension  oi  the  line  from  Hardwick  to 

connection  with  the  Southern  I'acilii  at  a 
point  west  of  Jameson,  Cal.,  a  distance  of  ■<! 


miles.  Grading  has  been  completed  as  far  as 
Riverdale,  and  track  laying  is  now  under  way. 

A  meeting  of  citizens  was  recently  held  at 
Sacramento,  Cal.,  to  consider  the  proposition 
of  building  a  steam  railroad  connecting  Hag- 
gin  Grant  with  Orangeville  and  Fair  Oaks,  a 
distance  of  16  miles.  The  cost  of  the  work, 
which  will  be  done  in  three  sections,  is  esti- 
mated at  $225,000. 

Construction  work  on  the  Northwestern 
Pacific  line  between  Willits  and  Eureka  is 
progressing  rapidly,  and  it  is  expected  that 
additional  contracts  for  grading  and  roadbed 
construction  will  be  let  shortly.  W.  C.  Edes, 
San  Francisco,  is  Chief  Engineer. 

The  Oakland  &  Antioch  R.  R.  Co.,  Oak- 
land, is  reported  to  have  engineers  in  the  field 
surveying  for  a  new  line  between  Oakland 
and  Walnut  Creek,  which  will  materially 
shorten  the  distance  between  the  two  points. 
Several  lines  for  the  road  are  now  under 
consideration.  In  one  a  tunnel  will  be  two 
miles  in  length,  and  longer  in  another.  All 
include  the  driving  of  a  tunnel  to  be  owned 
exclusively  by  the  railroad  company.  It  is 
stated  that  by  driving  a  tunnel  the  road  will 
be  able  to  shorten  the  distance  between  Oak- 
land and  Walnut  Creek  by  more  than  3  miles 
and  can  reduce  the  grade  from  3  per  cent  to  1 
per  cent.  The  new  tunnel  will  probably  be 
somewhere  in  the  vicinity  of  Redwood  Peak. 

Florida. 

Preliminary  surveys  have  been  about  com- 
pleted for  the  proposed  line  of  the  Gulf, 
Florida  &  Alabama  Ry.  which  is  being  pro- 
moted by  Megargel  &  Co.,  New  York.  Grad- 
ing work  is  now  underway  from  Peusacola 
toward  Muscogee,  where  the  promoters  have 
an  option  on  about  70  miles  of  roadbed  of 
the  Southern  States  Lumber  Co.  This  will 
carry  the  line  up  into  Alabama  and  directly 
towards  Jasper.  It  is  understood  that  con- 
struction gangs  will  soon  start  at  Jasper. 

Georgia. 

®The  Southern  Ry.  Co.,  W.  H.  Wells,  Chief 
Engineer  of  Construction,  Washington,  D.  C, 
has  awarded  the  contract  for  the  construction 
of  the  33  miles  of  second  track  between  At- 
lanta and  Gainesville,  Ga.,  mentioned  in  our 
Tune  21  issue,  to  Lane  Bros.  Co.,  Altavista, 
Va.,  C.  W.  Lane  &  Co.,  Candler  Bldg.,  At- 
lanta, Ga.,  and  M.  M.  Elkan,  Macon,  Ga. 

The  Greene  County  R.  R.  Co.  has  been 
chartered  with  a  capital  stock  of  $100,000  and 
proposes  to  build  a  railroad  through  Apala- 
chee,  Bostwick,  Good  Hope  and  Monroe,  Ga. 
The  road  may  be  extended  through  Greene 
county,  through  Greensboro,  White  Plains  and 
Sparta.  W.  D.  Branan  and  Forest  Greene 
of  Atlanta,  Ga.,  are  interested. 

It  is  rumored  in  Dalton,  Ga.,  that  capital- 
ists are  soon  to  visit  that  city  with  a  propo- 
sition to  construct  a  standard  gage  steam  rail- 
road from  point  in  Dalton  to  a  point  in  Murray 
County  over  the  old  grade  of  the  Dalton  & 
Alaculsey  Railroad,  which  was  abandoned  be- 
fore completion. 

The  Adele  Extension  of  the  Georgia  &  Flor- 
ida R.  R.,  from  Sparks  to  Adele,  Ga.,  has  been 
c  i  >iii|>lctcd  and  thrown  open  to  traffic. 

Idaho. 

©I.  E,  I  limber  and  J.  M,  Smith,  M.inard, 
Idaho,  have  been  awarded  the  contrail  for 
grading  for  the  first  In  miles  west  of  Molad 
for  the  Idaho  Central  R.  R. 

The  Idaho  Northern  Ry.,  K.  ti  Dewey, 
President.  Nampa,  Idaho,  is  reported  to  have 

had  work  started  on  a  •'>_'  mile  extension 
northward  from  the  present  terminus  at  F.m- 
mett,  to  Smith's  Ferry,  on  the  Payette  River. 

Ii  is  reported  that  Duncan  MacVichie,  pro- 
moter of  the  proposed  railroad  from  Winne- 
mucca,  Ne\  .  through  the  Ouinn  River  Valley 
to  Caldwell,  Idaho,  has  disposed  of  bonds 
providing  the  nccessan  funds  for  the  project. 
Actual  construction  work,  it  is  believed,  will 


be  undertaken  within  a  year.  P.  E.  Ellison, 
Layton,  Utah,  is  said  to  be  interested. 

The  Pacific  &  Idaho  Northern  R.  R.  plans 
to  have  the  76-mile  line  from  Weiser,  Idaho, 
to  Evergreen  in  first-class  condition  this  fall. 
In  addition,  15  miles  of  new  track  from  Ever- 
green to  New  Meadows  will  be  ballasted.  L. 
Highley,  Weiser,  Idaho,  is  Chief  Engineer. 

Illinois. 

The  Chicago,  Waitkegan  &  Fox  Lake  Trac- 
tion Co.  has  been  incorporated  with  a  capital 
stock  of  $2,500,000  and  principal  offices  at  Chi- 
cago. The  company  proposes  to  construct  a 
railroad  from  Waukegan,  Lake  County, 
through  the  Counties  of  Lake  and  McHenry, 
to  Woodstock,  McHenry  county.  The  incor- 
porators and  first  board  of  directors  are: 
Charles  A.  Spenney  of  Columbus,  O.,  and 
W.  P.  McCracken,  Irving  D.  Stephens,  Peter 

B.  Olson  and  E.  S.  Hedberg,  all  of  Chicago. 
Steps  are  being  taken  to  interest  Galesburg 

capital  in  a  project  to  build  an  electric  line 
from  this  city  to  Alexis,  the  line  to  tap  the 
coal  district  between  the  two  cities.  J.  C. 
Long,  Monmouth,  111.,  is  the  promoter. 

The  Chicago  &  Northwestern  Ry.,  according 
to  reports,  is  planning  the  improvement  and 
extension  of  its  yards  at  Waukegan,  111.  W. 

C.  Armstrong,  Chicago,  111.,  is  Terminal  En- 
gineer. 

Indiana. 

Mass  meetings  are  to  be  held  at  2  p.  m., 
July  8,  in  the  towns  of  Monrovia.  Hall  and 
Eminence  to  consider  the  matter  of  building 
an  electric  railway  from  Mooresville  to  those 
places.  The  plan  is  for  the  road  to  be  built 
by  people  along  the  line  taking  shares.  The 
proposition  is  to  get  stock  subscriptions  to 
the  amount  of  $100,000,  shares  to  be  $25  each. 

Grading  work  has  been  started  one  mile 
east  of  Vincennes  on  the  projected  line  of  the 
Vincennes,  Washington  .&  Eastern  Traction 
Co. 

Preliminary  surveys  have  been  made  for 
the  projected  electric  railway  of  the  recently 
incorporated  Indianapolis,  Chicago  &  Merid- 
ian Ry.  Co.,  and  it  is  reported  that  actual 
construction  work  will  be  started  this  fall.  As 
proposed  the  line  is  to  run  from  Indianapolis 
to  Hammond  and  from  Hammond  the  cars 
will  reach  Chicago  over  some  line  already 
established.  The  ruote  is  through  Marion, 
Hamilton,  Clinton,  Carroll,  White,  Pulaski, 
Porter  and  Lake  counties.  M.  J.  Moreland, 
Indianapolis,  is  Secretary  and  Treasurer  of 
the  company. 

The  Gary,  Hobart  &  Eastern  Traction  Co., 
Gary,  Ind.,  has  filed  its  articles  of  incorpora- 
tion. The  incorporators  are  W.  H.  Clinton, 
Andrew  Z.  Olson  and  Andrew  J.  Smith. 

The  Chicago,  Indianapolis  &  Louisville  Ry., 
according  to  reports,  has  practically  decided 
upon  the  reconstruction  of  the  Bedford  & 
Mloomlicld  branch  .it  an  estimated  cost  of 
$300,000.  A.  S.  Kent,  Chicago,  III.,  is  Engi- 
neer, Maintenance  of  Way. 

Preliminary  surveys  are  being  made  by  en- 
gineers of  the  Chesapeake  &  Ohio  R.  R.  Co., 
for  the  proposed  change  of  route  between 
\\  I'bster  .m.l  Economy,  hid  M  S  McDonald, 
Peru,  Ind.,  is  Superintendent. 

Iowa. 

An  organization  lias  been  effected  .it  Keo- 
kuk for  the  purpose  of  building  an  interurb&fl 
railway  joining  Keokuk  and  Fort  Madison, 
la.,  Quincy,  Carthage,  Hamilton  and  Niota, 
111.  F.  Dayton,  Quincy,  is  President  of  the 
organization. 

Grading  work  is  reported  to  have  been 
started  on  the  first  13  mile  section  oi  the  Red 
Oak  &  Northeastern  R.  R.,  of  Red  Oak.  Tins 
section  extends  from  the  Wabash  R.  R  about 
a  mile  north  of  the  town  of  Imogene,  in  Fre- 
mont COUnty,  cutting  off  the  corner  of  Mills 
count)  and  running  diagonally  through  West 
township  in  Montgomery  county,  crossing  the 
Montgomery  and  Mills  county  line  about  1  Vi 


•J-  indicates  woik  now  open  for  bids.     •  indicates  a  contract  let  recently. 
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miles  north  of  the  southern  line  of  those  two 
counties.  For  a  large  portion  of  the  way  the 
■topography  of  the  country  is  such  that  the 
grading  will  be  inexpensive,  but  there  are 
places  in  the  neighborhood  of  the  Mills  county 
line,  in  both  this  and  Mills  county,  where 
three  considerable  cuts  will  have  to  be  made, 
and  the  largest  of  these  will  require  the  re- 
moval of  about  16,000  cu.  yds.  of  dirt.  Only 
two  bridges  of  any  consequence  will  be  neces- 
-sary,  the  one  across  the  Nishna  and  the  one 
across  Walnut  creek  further  west.  The  work 
is  being  done  by  force  account,  with  Frank 
Strain  as  foreman. 

The  Illinois  Central  R.  R.,  according  to  re- 
ports from  Manchester,  la.,  will  soon  start 
work  on  the  construction  of  a  new  freight 
depot  and  additional  trackage  in  the  yards  at 
that  city.  The  cost  of  the  improvement  is 
estimated  at  $35,000. 

Kansas. 

The  Scott  City  Northern  R.  R.  completed 
its  track  to  Russell  Springs,  Kan.,  on  JuVie  23. 
The  remaining  11  miles  of  track  laying  has 
now  been  completed,  the  line  reaching  Wi- 
nona early  this  month.  The  company  will 
probably  make  surveys  north  at  once,  but  no 
construction  work  "will  be  opened  up  for 
about  90  days. 

The  Scott  City  Northern  R.  R.  reached 
Russell  Springs,  Kan.,  with  its  track  and 
crossed  the  last  bridge  at  this  place  on  June 
23.  At  that  time  the  grading  had  been  all 
completed  and  there  remained  but  11  miles 
of  track  to  be  laid.  This  track  was  assured 
of  reaching  Winona  by  July  1.  The  com- 
pany will  probably  make  surveys  north  at 
once,  but  no  construction  work  will  be  opened 
for  about  90  days. 

Kentucky. 

The  Louisville  &  Nashville  R.  R.  and  the 
Chesapeake  &  Ohio  R.  R.  are  understood  to  be 
planning  to  do  a  considerable  amount  of  work 
at  Covington.  It  is  said  that  a  new  passen- 
ger station,  to  cost  $100,000,  will  be  erected 
and  the  grade  crossings  eliminated. 

Maryland. 

Town  Council  of  Takoma  Park,  Md.,  is 
considering  the  application  of  the  new  owners 
of  the  Baltimore  &  Washington  Transit  Co., 
Washington,  D.  C,  to  extend  its  tracks  from 
the  District  line  to  the  Washington  Sanitarium 
in  Takoma  Park. 

Massachusetts. 

The  Commissioners  of  Hampden  County 
held  a  hearing  on  July  5  on  the  application 
of  the  Hampden  R.  R.  Co.  to  determine  the 
manner  in  which  the  proposed  railroad  shall 
cross  highways  in  Ludlow,  Palmer  and  Chico- 
pee.  The  route  of  this  road  requires  the  con- 
struction of  a  bridge  over  the  Chicopee  River 
in  the  cities  of  Springfield  and  Chicopee,  and 
a  bridge  over  the  Swift  River  in  the  towns  of 
Belchertown  and  Palmer.  Durkee,  White  & 
Towne,  Springfield,  Mass.,  are  the  engineers. 

The  Southern  New  England  Ry.  Co.,  under 
which  name  the  Grand  Trunk  Ry.  will  build 
its  proposed  line  from  Palmer,  Mass.,  to 
Providence,  R.  I.,  has  been  formally  organ- 
ized. First  Vice  President  F.  H.  FitzHugh  of 
the  Grand  Trunk  was  elected  president  of  the 
new  company,  a  board  of  directors  was  cho- 
sen and  the  amended  charter  granted  by  the 
legislature  was  accepted.  Plans  are  said  to 
be  practically  complete  for  the  layout  of  the 
new  railroad,  and  the  route  in  Rhode  Island 
has  been  filed  with  the  Railroad  Commis- 
sioners. The  board  of  directors  as  elected  is 
as  follows :  Clarence  M.  Hays  of  the  Grand 
Trunk,  Montreal,  chairman ;  F.  H.  FitzHugh 
and  H.  G.  Kelley,  Chief  Engineer  of  the 
Grand  Trunk;  G.  C.  Jones  and  C.  W.  Witters 
of  the  Central  Vermont  R.  R.,  St.  Albans, 
Vt. ;  F.  H.  Baker  of  Boston,  and  John  S. 
Murdock  of  Providence,  R.  I. 

The  State  Railroad  Commission  has  issued 
the  final  official  decree  that  unites  the  Boston 
&  Northern  and  the  Old  Colony  St.  Ry.  prop- 
erties. To  make  the  purchase  of  the  Old 
Colony  the  Boston  &  Northern  is  authorized 
to  issue  7,767  shares  of  preferred  stock  and 
80,041  shares  of  common  stock,  both  at  par 


value  of  $100  a  share.    The  total  amount  of 
the  issue  authorized  is  $8,780,800. 

Michigan. 

Actual  construction  work  will  probably  be 
started  this  fall  by  the  Northern  Construction 
Co.,  T.  W.  Atwood,  President,  Lansing,  on 
the  interurban  line  from  Lansing  to  Owosso 
and  prospected  to  Saginaw  by  way  of  St. 
Charles. 

The  Lumbering  Department  of  the  Cleve- 
land-Cliffs Iron  Co.  will  shortly  undertake 
the  building  of  about  four  miles  of  railroad 
in  the  vicinity  of  Hanley  in  Munising  Town- 
ship. A  steam  ditcher  will  be  used  in  the 
construction  of  the  road. 

Grading  work  has  been  started  on  an  ex- 
tension on  the  Detroit,  Bay  City  &  Western 
R.  R.  from  Caro  to  Wilmot.  The  work  is  in 
charge  of  J.  H.  Allerdyce,  Superintendent, 
Bay  City,  Mich. 

Minnesota. 

It  is  reported  in  Duluth,  Minn.,  that  Chief 
Engineer,  Duluth,  Winnipeg  &  Pacific  Ry.  has 
awarded  contracts  for  the  construction  of  a 
roundhouse,  machine  shops  and  a  storehouse 
at  Raleigh  St.,  West  Duluth.  About  22  miles 
of  steel  has  been  laid  north  of  the  tunnel  at 
Smithville  and  23  miles  south  from  Virginia 
on  the  new  line  from  Duluth  to  Virginia,  and 
it  is  hoped  to  have  the  entire  road  completed 
this  fall. 

The  City  Council  of  Stillwater  will  prob- 
ably take  up  the  matter  of  making  a  survey 
and  estimates  of  cost  for  a  spur  track  from 
Withrow  to  Stillwater.  The  Soo  line  has 
stated  that  it  will  build  the  spur  if  conditions 
warrant. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  has  acquired  title  to  180  acres  of 
land  in  North  Minneapolis.  It  is  understood 
that  this  land  will  be  used  as  freight  terminal 
or  wheat  yard. 

Duluth  and  the  Ranges. 

BY  PETER  E.  MEAGHER. 

®Paul  Tvedt,  Nashwauk,  Minn.,  was 
awarded  a  contract  last  week  for  a  small  steel 
bridge  by  the  St.  Louis  County. 

®Pastoret-Lawrence  Co.,  Duluth,  Minn., 
were  awarded  a  $12,000  sewer  contract  by  the 
City  of  Duluth  this  week,  and  will  start  on 
the  same  immediately. 

®Pastoret-Lawrence  Co.,  General  Con- 
tractors, were  awarded  $12,000  worth  of  sewer 
work  by  the  city  of  Brainerd,  Minn.  They 
have  already  started  on  the  same,  and  will 
rush  it  to  completion  as  fast  as  possible. 

®J.  J.  Hankenson,  dredge  contractor,  was  a 
caller  at  this  office  and  stated  he  had  taken 
some  dredge  work  from  the  Duluth,  Winni- 
peg &  Pacific  Ry.  Co.,  and  that  he  would  start 
one  land  dredge  to  work  at  once  near  Eve- 
leth,  Minn. 

®The  Russell  Construction  Co.  of  Superior, 
Wis.  was  awarded  a  small  excavating  contract 
for  a  reservoir  by  the  Water  &  Light  De- 
partment of  the  City  of  Superior,  Wis.  They 
will  start  on  the  same  immediately. 

®H.  A.  Whittier,  General  Contractor, 
Northfield,  Minn.,  has  been  awarded  a  con- 
tract for  some  railroad  work  by  the  Great 
Northern  Ry.,  and  will  start  on  the  same 
immediately. 

MacArthur  Brothers  Co.,  who  are  stripping 
the  Hudson  Mine  at  Biwabik,  Minn.,  have  just 
about  completed  this  contract,  and  expect  to 
be  entirely  cleaned  up  by  July  1st.  We  un- 
derstand that  they  are  going  to  move  their 
outfit  from  this  job  to  Sault  Ste.  Marie,  Ont. 

®C.  J.  A.  Morris  of  Morris  &  Shepard,  St. 
Paul,  General  Railroad  Contractors,  was  a 
caller  and  stated  that  his  firm  had  been 
awarded  40  miles  of  railroad  work  in  Mon- 
tana by  the  Great  Northern  Ry.  Co. ;  also  15 
miles '  of  work  on  the  Dan  Patch  Electric 
Line  in  the  southern  part  of  Minnesota,  and 
that  they  also  expect  some  other  new  work 
in  the  very  near  future.  They  are  in  the 
market  for  sub-contractors  as  they  wish  to 
sub-let  this  work  immediately.  Any  one  in- 
terested in  the  new  work,  by  addressing 
Peter  E.  Meagher,  Duluth,  Minn.,  will  receive 
full  information. 


©Patrick  McDonnell,  Duluth,  Minn.,  was 
awarded  a  $16,000  grading  job  by  the  City 
of  Duluth,  Minn.,  and  has  already  started  on 
the  same. 

®An  item  of  interest  to  the  contracting  fra- 
ternity at  Duluth  was  the  awarding  by  the 
United  States  Government  of  a  $270,000 
dredge  contract  at  Toledo,  O.,  to  the  Zenith 
Dredge  Co.  of  Duluth,  Minn.  This  is  one  of 
the  largest  contracts  awarded  this  year,  and 
many  of  the  dredging  firms  on  the  Great 
Lakes  were  bidders.  The  work  calls  for  the 
removal  of  about  2,000,000  yards  from  the  To- 
ledo harbor,  and  will  require  about  two  sea- 
sons to  finish.  The  price  for  this  work  was 
13V2  cts.  per  cu.  yd.  It  is  understood  that  this 
work  will  be  started  at  once. 

©Patrick  McDonnell,  Duluth,  Minn.,  was 
awarded  a  paving  contract  amounting  to  $30,- 
000  by  the  City  of  Virginia,  Minn.,  and  will 
start  on  the  same  at  once. 

®H.  L.  Bartlett  Co.,  Duluth,  Minn.,  secured 
an  $86,000  paving  contract  from  the  City  of 
Virginia,  Minn.,  and  will  start  on  the  same 
at  once. 

®Pastoret-Lawrence  Co.,  Duluth,  Minn., 
were  awarded  last  week  a  $9,000  water  works 
contract  by  the  City  of  Waseka,  Minn.,  and 
will  start  on  the  same  at  once. 

®H.  L.  Bartlett  Co.,  Duluth,  Minn.,  were 
awarded  a  contract  by  the  Village  of  Moun- 
tain Iron,  Minn.,  for  about  $8,000  worth  of 
sewers.  Work  on  same  is  to  be  started  im- 
mediately. 

A  total  of  49  bids  were  submitted  to  the 
Board  of  Public  Works,  Superior,  Wis.,  last 
week  on  three  paving  jobs  that  were  recently 
advertised.  The  bids  cover  four  kinds  of  ma- 
terial on  each  job.  The  following  were  bid- 
ders :  John  Ave.,  Third  to  Winter,  brick, 
S.  A.  Riches,  $20,219.85;  sheet  asphalt,  P.  Mc- 
Donnell, $21,247.80;  creosoted  blocks,  S.  A. 
Riches,  $21,884.75.  John  Ave.,  Winter  St.  to 
Belknap  St.,  brick,  S.  A.  Riches,  $19,104.20; 
bitulithic,  E.  A.  Dahl,  $1,245.11;  sheet  as- 
phalt, White  Construction  Co.,  $19,865.71; 
creosoted  blocks,  S.  A.  Riches,  $21,506.04. 
Belknap  St.,  sheet  asphalt,  P.  McDonnell,  $56,- 
179.45;  brick,  E.  A.  Dahl,  $61,159.22;  bitulithic, 
E.  A.  Dahl,  $63,850.52;  creosoted  block,  John 
Differ,  $63,199.58.  At  the  time  of  this  writing 
the  city  has  not  awarded  these  contracts,  and 
it  is  impossible  to  tell  who  will  be  the  lucky 
bidders. 

Herbert  Whalen,  representing  Macomber  & 
Whyte,  manufacturers  of  wire  rope,  spent  a 
few  days  in  this  city  recently  in  the  interests 
of  his  firm.  He  stated  that  business  was  good 
and  prospects  for  the  future  very  bright. 

F.  R.  Jones  of  Jones  Brothers,  General 
Railroad  contractors,  Columbus,  Ohio,  was  a 
caller  at  this  office  last  week  and  spent  a 
couple  of  days  with  us.  He  stated  that  his 
firm  had  several  steam  shovel  plants  that 
were  idle  at  the  present  time,  and  that  they 
were  in  the  market  for  some  new  work.  The 
contracts  they  have  under  way  at  the  present 
time  are  getting  along  very  nicely;  but  they 
are  rapidly  finishing  them  up. 

There  is  a  railroad  contract  to  be  let  in 
this  immediate  vicinity  in  the  very  near  fu- 
ture. It  amounts  to  about  70  miles,  and  will 
average  about  15,000  yds.  to  the  mile.  In 
the  next  issue  we  hope  to  be  able  to  give  more 
authentic  information  in  regards  to  this  work. 

Chief  Engineer  Hazen  of  the  Duluth,  Win- 
nipeg &  Pacific  Railway  Company,  Duluth, 
Minn.,  opened  bids  June  30  for  a  round 
house,  depot,  freight  shed  and  warehouse  for 
his  company. 

E.  A.  Dahl,  General  Contractor,  was  a 
caller  at  this  office  last  week.  His  work  is  in 
nice  shape,  and  outlook  for  new  work  very 
bright. 

Swan  Holmquist,  contractor,  was  a  caller 
and  stated  he  is  figuring  on  several  pieces  of 
work  at  the  present  time. 

T.  J.  Dolan,  General  Secretary-Treasurer 
of  the  International  Brotherhood  of  Steam 
Shovel  and  Dredge  men,  spVnt  a  couple  of 
days  with  us  here  recently.  He  stated  that 
while  the  contracting  business  was  not  as 
good  in  his  opinion  as  he  would  like  to  see 
it,  that  it  was  improving  right  along,  and  by 
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the  amount  of  new  work  that  was  coming  up, 
the  coming  season  would  be  a  busy  one. 

The  labor  situation  around  Duluth  and  vi- 
cinity has  improved  a  great  deal  the  last  two 
or  three  weeks.  There  is  quite  a  demand  for 
labor,  both  skilled  and  unskilled  and,  while 
the  wages  being  offered  are  not  as  high  as 
they  were  last  year,  there  is  no  excuse  for 
every  idle  man  in  this  vicinity  securing  work. 
In  fact,  it  is  beginning  to  look  as  though 
there  was  more  work  than  men.  The  outlook 
for  the  balance  of  the  season  here  for  work  is 
very  good. 

H.  A.  Johann,  representing  Taylor  Iron  & 
Steel  Co.  of  Highbridge,  N.  J.,  was  a  caller 
and  reported  business  very  good  and  Tisco 
Teeth  just  as  popular  as  ever. 

Mississippi. 

H.  E.  Abbott,  Assistant  Engineer  of  the  Illi- 
nois Central  R.  R.,  according  to  advices  from 
Natchez,  Miss.,  has  located  a  site  for  a  camp 
of  20  men,  who  are  to  make  a  survey  for  the 
Natchez  and  Woodville  loop.  It  is  probable 
the  old  survey  of  the  New  Orleans,  Natchez  & 
Pacific  R.  R.  will  be  followed. 

It  is  reported  that  the  Southern  Railway  & 
Navigation  Co.,  of  which  D.  K.  Jefferies  is 
President,  will  apply  for  a  charter  to  con- 
struct a  railroad  from  Natchez,  Miss.,  to  Alex- 
andria, La. 

Missouri. 

Work  is  to  be  started  shortly  on  the  con- 
struction of  the  Farmington  extension  of  the 
Saline  Valley  R.  R.,  which  is  a  part  of  the  sys- 
tem controlled  by  L.  Houcke  of  Cape  Girar- 
deau, Mo.  B.  A.  Johnson,  recently  with  the 
engineering  department  of  the  Little  River 
Drainage  District,  has  been  appointed  assist- 
ant engineer  for  the  Houcke  railroad  system 
in  charge  of  building  the  extension. 

Kansas  City,  Mo.,  and  Vicinity. 

(by  regular  correspondent.) 

The  plats,  profiles  and  other  papers  for 
the  grading  of  Troost  Ave.,  from  Forty- 
seventh  St.  to  Sixty-third  have  been  fin- 
ished. The  proceedings  will  be  filed  in  the 
circuit  court  immediately.  This  is  in  line  with 
the  recommendation  of  the  general  traffic  way 
commission  to  make  Troost  Ave.  an  easy 
grade  traffic  way  from  Forty-seventh  south 
to  the  city  limits.  The  proceedings  for  carry- 
ing the  grade  south  of  Sixty-third  are  to  fol- 
low later.  At  no  point  will  the  grade  be  more 
than  3V2  per  cent.  The  traffic  way  is  to  af- 
ford a  route  for  a  new  street  car  trunk  line 
entrance  to  Swope  Park  by  way  of  a  new 
cross  town  boulevard  following  Sixty-third 
St.,  Sixty-fifth  St.  and  Sixty-seventh  St. 

Every  road  in  Jackson  county  which  is 
graded  and  macadamized  by  the  county  in 
the  future  must  be  at  least  sixty  feet  wide 
before  the  county  court  will  award  the  con- 
tracts for  the  work.  Practically  all  the  roads 
in  the  county  are  forty  feet  wide.  A  few 
roads  are  wider.  The  court  made  an  order 
this  morning  widening  the  Santa  Fe  trail 
road  in  three  places  near  Kansas  City,  the 
Holmes  Park  road  and  Seventy-ninth  and 
Eighty-seventh  St.  roads  east  of  the  Hickman 
Mills  road.  Several  of  the  roads  near  Kan- 
sas City  will  be  graded  this  year  prepara- 
tory to  macadamizing  them  next  year  or  as 
soon  as  the  county  has  the  money.  Kansas 
City  is  growing  rapidly,  and  the  judges 
thought  best  to  widen  the  county  roads  so 
that  when  the  territory  is  taken  into  the 
city  there  will  not  be  narrow  streets  and  ex- 
pensive proceedings  to  widen  them  in  the  new 
territory.  All  the  owners  of  land  along  (In- 
roads widened  by  order  of  the  court  today 
gladly  gave  the  ground  necessary.  Judge  II. 
C  Gilbert  said :  "They  realized  the  neces- 
itv  for  it  and  th-  enormous  benefit*  thai 
will  result.  That  territory  will  be  inside  the 
city  limits  of  Kansas  City  some  day.  When 
those  country  roads  are  graded  and  mac- 
adamized they  will  be  as  pretty  as  a  city 
boulevard  and*  ran  take  care  of  all  the 
travel  of  the  rapidly  growing  city.  The  roads 
throughout  the  county  will  be  widened  where 
|io'  ■  ible. 

[line  .'10  marked  die  1  lose  of  the  fiscal  year 
for  the  A    I    K-  S.  I'.  K.  K  and  the  report  en- 


tered shows  that  practically  all  the  better- 
ment work  planned  five  years  ago  has  been 
completed  except  the  Sibley  bridge  across  the 
Missouri  River.  The  company  has  double 
tracked  and  rock  ballasted  its  entire  line  from 
Chicago  to  Kansas  City  except  about  ten  miles 
of  single  track  on  both  sides  of  the  Mis- 
souri River  Bridge  at  Sibley.  A  new  double 
track  bridge  is  to  be  built  across  the  river 
near  the  old  one.  The  exact  location  of  the 
new  bridge  and  the  type  of  bridge  has  not 
been  determined,  and  the  double  tracking  of 
this  stretch  of  line  can  not  be  done  until  the 
new  bridge  is  under  way.  The  line  from 
Newton  to  Kansas  City  is  also  double  tracked. 

Rock  ballasting  on  the  main  line  from  La 
Junta,  Colo.,  to  Albuquerque,  New  Mex.,  was 
completed  this  week  and  also  the  ballasting 
of  the  coast  lines. 

The  writer  called  at  the  G.  G.  Clarkson  & 
Son  city  work  this  week.  Thirty-first  St.  has 
been  reduced  to  a  reasonable  grade  for  about 
a  mile  and  a  half.  No  railroad  work  could 
offer  any  better  proposition  than  did  this  par- 
ticular street.  The  fills  consumed  the  cuts 
and  the  hauls  were  just  about  right  as  to 
length.  Clarkson  &  Son  will  hardly  complete 
their  contract  before  September  1st,  or  a  lit- 
tle earlier,  for  while  the  job  shows  near  com- 
pletion there  is  still  a  quantity  of  rock  to  be 
removed  and  that  will  take  time.  The  best 
part  about  it  all  is  that  Clarkson  will  have 
a  fair  profit  in  the  work. 

A  letter  from  G.  E.  Dutcher  this  week  in- 
dicates he  is  nicely  established  at  Columbia, 
la.,  and  is  making  dirt  fly  on  the  Chicago, 
Rock  Island  &  Pacific  at  that  place. 

A.  J.  Huffman  of  Kansas  City,  Kan.,  has  se- 
cured about  3  miles  of  rock  road  to  build 
near  that  city.  The  contract  is  a  nice  one  and 
Mr.  Huffman  is  a  man  that  can  do  the  work. 

C.  W.  Marshall  and  family  left  on  the 
first  for  an  overland  automobile  trip  from 
here  to  Chicago  in  Mr.  Marshall's  car.  The 
trip  will  be  made  in  easy  stages  and  they  ex- 
pect to  be  on  the  road  about  four  days. 

Word  has  just  been  received  that  List  & 
Gifford,  450  New  York  Life  Building,  Kan- 
sas City,  have  secured  contract  from  the  Mis- 
souri Pacific  R.  R.  for  about  one  million 
yards  of  work  on  the  line  from  Memphis  to 
Marianna,  Ark.  This  is  mostly  team  work 
although  there  are  some  nice  shovel  cuts 
toward  the  Marianna  end.  We  understand  the 
shovel  part  of  the  work  will  be  done  by  the 
forces  of  List  &  Gifford. 

St.  Louis  Items. 

BY   A.   B.  KOENIG. 

®The  Lorimer  &  Gallagher  Co.  of  Chicago 
were  awarded  the  contract  for  building  the 
new  Illinois  Central  yards  at  Centralia,  111. 

®C.  C.  Stoner  of  Yates  City,  Kan.,  secured 
the  contract  for  building  seven  miles  of  pass- 
ing track  for  the  Illinois  Central  R.  R.  Co. 
at  Gilman,  Areola  and  Farina,  111.  He  has 
55,000  yds.  of  this  work  at  Areola  to  sub-let. 
Write  or  wire  him  to  Gilman,  111. 

®Rust  Swift  &  Co.,  secured  one  of  the  new 
government  contracts  let  at  Rock  Island,  111., 
last  week.  Their  work  both  north  and  south 
of  the  city  is  making  rapid  progress. 

®Capt.  A.  V.  Fetter  got  in  on  three  nice 
jobs  of  government  work  north  of  Hanni- 
bal, Mo.  He  wants  a  good  brush  contractor 
to  get  out  brush  for  him  for  the  next  year. 
Address  him  Ouincv,  111. 

List  &  Gilford  have  finished  their  work  on 
the  Missouri  Pacific  R.  K.  at  Jefferson  City. 
They  were  here  last  week  bidding  on  the  new 
extension  of  the  Iron  Mountain  R.  R.  in  Ar- 
kansas. Their  work  on  the  Kansas  City 
Southern  is  getting  along  nicely.  List  &  Clif- 
ford report  plenty  of  labor  in  their  camps. 

J.  W.  (Doc)  Skinner  is  here  looking  for 
some  bridge  and  pile  driving  work.  Address 
him  in  our  care. 

M.  I).  Hagwell  of  Joyce  Bros.  &  Bagwell 
spent  a  dav  here  with  us  and  returned  west. 

Iv  II  Peters  of  Pall  &  Peters  came  to  town 
to  look  over  llimgs  in  this  neighborhood. 

J.  YV.  McMnriay  was  with  tis  a  day  last 
week.  YY'e  may  report  something  new  about 
him  in  next  issue. 

Mains    Pros,    have   moved    their   outfit  to 


Farina,  111.,  where  they  have  taken  the  con- 
tract from  Charley  Stoner  for  putting  in 
the  passing  tracks  at  this  point  for  the  Illinois 
Central  R.  R.  Co. 

Mr.  Leonard,  Kankakee,  111.,  is  doing  IV2 
miles  of  Charley  Stoner's  work  on  the  Illinois 
Central  R.  R. 

Keating  Bros,  report  that  they  have  one 
machine  outfit  idle  and  will  be  through  with 
their  levee  work  about  August  1st  and  are  in 
the  market  for  any  kind  of  a  grading  job. 

Charley  Grant  is  putting  in  five  tracks  for 
the  Big  Four  R.  R.  Co.  at  Hillsboro,  111.,  to 
connect  this  road  with  the  new  zinc  works  at 
that  point. 

Harrington  Bros,  have  moved  a  part  of 
their  outfit  on  to  a  force  account  job  for 
the  Burlington  R.  R.  Co.  at  Astoria,  111.  Their 
work  is  about  finished  at  Virden,  111.,  and  they 
are  in  the  market  for  some  new  work. 

Mike  Conroy  bought  a  new  engine  here 
last  week  which  he  added  to  his  extensive 
outfit,  on  the  levee  work  near  Mitchell,  111. 

Charley  Nagel  has  increased  his  forces  and 
the  capacity  of  his  quarry  to  get  out  rock 
for  Capt.  Fetter's  shore  protection  jobs. 

Gibney  Hauck  of  Cape  Girardeau,  Mo.,  has 
12  miles  of  new  railroad  work  to  let. 

Ware  &  Riley  are  putting  in  some  sidings 
for  the  Illinois  Traction  Co.  across  the  river 
here. 

J.  M.  Jacobs,  736  E.  Washington  St.,  East 
Peoria,  111.,  was  in  town  last  week  looking  for 
work  for  his  15-team  outfit. 

Grommett  &  Johnson,  who  are  doing  the 
track  laying  on  the  new  Alton,  Jacksonville  & 
Peoria  electric  line  increased  their  force 
last  week  and  expect  to  finish  work  on  this 
line  shortly. 

Costello  Bros,  have  100,000  yards  of  team 
work  to  let  on  the  Illinois  Central  R.  R.  at 
Centralia,  111.  Write  them  to  Centralia  or  to 
the  Claypool  building,  Indianapolis,  Ind. 

John  G.  Kilbinger  has  been  appointed  man- 
ager of  Koenig's  Memphis  office,  in  place  of 
Frank  J.  Dunn,  who  disappeared  from  there 
last  week. 

Newt  Paisley,  who  has  been  in  charge  of 
Koenig's  Pueblo  office,  has  been  transferred  1 
to  the  Little  Rock  office.  Jack  Gordner,  who  J 
has  been  in  charge  of  the  Little  Rock  office,  j 
has  been  promoted  to  auditor  of  Koenig's  la-  i 
bor  agencies. 

Montana. 

A  certified  copy  of  a  resolution  passed  by  i 
the  Board  of  Directors  of  the  Gilmore  &  | 
Pittsburg  R.  R.,  and  filed  with  the  Secretary 
of  State,  authorizes  the  construction  of  a  I 
%-mile  branch  at  Armstead,  connecting  the  j 
main  line  of  the  Gilmore  &  Pittsburg  with 
the  Oregon  Short  Line ;  and  the  construction  j 
of  another  branch  line,  2%  miles  long,  whose  I 
general  route  shall  be  through  the  southerly  'J 
portion  of  the  town  of  Dillon.  This  latter  j 
branch  runs  from  a  connection  with  the  I 
Oregon  Short  Line  in  section  24,  of  township  J 
7,  south  of  range  9  west  to  a  suitable  terminal  | 
in  section  20  of  township  7  south  of  range  j 
8  west.  It  is  believed  that  this  latter  branch  j 
will  eventually  be  extended  to  connect  with  I 
the  Northern  Pacific  at  Twin  Bridges. 

Nebraska. 

James  Masscy,  Omaha,  Neb.,  has  placed  an  I 
outfit  at  work  grading  on  the  U.  P.  Callaway- I 

Gandy  line. 

New  Mexico. 

Preliminary   surveys  have  been  started  Stfl 
Springer,  N.  Mex.,  for  the  Taos,  Sierra  Ne-  I 
vada  &  San  Francisco  Ky..  mentioned  in  our  | 
June  21  issue.     The  surveys  are  in  charge  of  j 
Assistant    thief    Engineer    .1     L.    Robb,  whe 
surveyed  the  Mountain,  Valley  &  Plains  R.  R  I 
which  is  to  become  part  of  the  system  anc  ■ 
which  will  connect  with  the  Sierra  Ncvad:  ■ 
\   San   Francisco  at  Springer.     \s  projected  ( 
the   mute   west    from   Springer  is  to  run  dl  ,  I 
redly    west    for    IS   miles   and   then   a   littk  1 
southwest  to  the  Black  Lakes  country  on  tin  « 
Mora  Colfax   counties  border;     then     acrOSi  I 
Taos  Pass  into  the    Taos  valley  through  tin 
town  of    Taos,  thence  northwesterly  througl 
Kio    Yrriba  and  San  Juan  counties  by  Farm 
ington  across  the  southw  estern  corner  of  Colo;  I 
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rado  into  Utah,  thence  across  Nevada  and  Cali- 
fornia to  San  Francisco.  W.  P.  Halliday, 
McAlester,  Okla.,  is  Chief  Engineer. 

New  York. 

The  Long  Island  R.  R.  has  been  purchasing 
land  at  Sayville,  for  the  double  tracking  of 
its  line  from  Oakdale  to  Patchoque,  L.  I. 

The  Lehigh  Valley  R.  R.  is  reported  to 
have  secured  options  on  land  required  for  a 
3-mile  branch  to  be  constructed  from  the 
Middlesex  Valley  Division  at  Parrish  to 
Woodville,  at  the  head  of  Canandaigua  Lake. 

It  is  reported  that  work  of  double  tracking 
and  electrifying  of  the  Port  Washington 
Branch  of  the  Long  Island  R.  R.,  J.  R.  Sav- 
age, Chief  Engineer,  Jamaica,  N.  Y.,  will  be- 
gin this  month  and  will  be  completed  by 
June  1,  1912.  Nearly  all  the  easements  neces- 
sary for  the  building  of  the  retaining  walls 
through  the  depressed  section,  from  Main  St., 
Flushing,  to  Murray  Hill,  have  been  secured 
and  it  is  hoped  to  have  the  others  in  a  short 
time.  The  plans  of  the  company  call  for  an 
elevated  structure  16%  ft.  high  over  Main 
St.,  coming  to  its  present  grade  at  Union  St. 
It  is  therefore  necessary  to  have  the  old  agree- 
ment replaced  by  a  new  one. 

The  Erontier  Electric  Railway  Co.,  which 
proposes  to  build  a  3-track  trolley  line  be- 
tween Buffalo  and  Niagara  Falls,  has  again 
made  application  to  the  North  Tonawanda 
Common  Council  for  permission  to  cross  a 
score  of  streets  in  that  city. 

The  Catskill  Traction  Co.,  H.  M.  Miner, 
Treasurer,  Catskill,  N.  Y.,  has  completed  sur- 
veys for  6%  miles  of  new  line  to  extend  from 
Leeds  to  Cairo.  Application  has  been  made 
to  the  State  Public  Service  Commission  for 
franchise  and  right  to  issue  bonds. 

The  Vernon  &  Oriskany  Falls  R.  R.  is 
projecting  an  18  mile  line  from  Vernon 
through  Knoxboro,  Augusta  Center  and  Oris- 
kany Falls  to  Waterville.  The  company  has 
not  been  organized  as  yet,  nor  have  surveys 
been  made.  It  is  hoped  to  let  construction 
contracts  in  September.  DeWitt  C.  Hadcock, 
Deansboro,  N.  Y.,  is  interested. 

The  Lehigh  Valley  R.  R.  has  under  con- 
sideration the  improvement  and  enlarging  of 
its  north  end  yards  at  Niagara  Falls,  N.  Y. 
The  work  will  include  the  construction  of  a 
freight  house,  repair  shop  and  roundhouse. 
New  tracks  and  a  trestle  will  also  be  installed. 
The  cost  of  the  work  is  estimated  at  about 
$80,000. 

The  New  York  State  Public  Service  Com- 
mission recently  held  a  hearing  on  the  proposi- 
tion of  the  Halite  &  Northern  R.  R.  Co.  to 
issue  common  capital  stock  amounting  to  $100,- 
000  for  the  construction  of  a  railroad  from 
the  plant  of  the  Sterling  Salt  Company,  near 
the  village  of  Cuylersville,  in  Livingston  Coun- 
ty, to  an  intersection  with  the  Genesee  and 
Wyoming  R.  R. 

North  Dakota. 

®McGregor  &  Co.,  St.  Cloud,  Minn.,  have 
shipped  their  grading  outfit  to  McHenry,  N. 
Dak.,  where  they  have  a  large  grading  contract, 
including,  it  is  said,  about  500,000  cu.  yds.  of 
material  on  the  Fargo-Surrey  Line  of  the 
Great  Northern  Ry. 

Information  from  Mott,  N.  Dak.,  the  pres- 
ent terminus  of  the  projected  Fergus  Falls- 
Miles  City  branch  of  the  Northern  Pacific, 
that  engineers  have  started  resurvey  of  the 
line  between  Mott  and  Miles  City,  Mont.  W. 
L.  Darling,  St.  Paul,  Minn.,  is  Chief  Engineer. 

Ohio. 

The  Kanawha  &  Michigan  Ry.,  A.  N.  Lyon, 
aeneral  Superintendent,  Charleston,  W.  Va., 
has  work  under  way  on  extensive  improve- 
ments planned  along  its  line.  These  will  in- 
clude a  cutoff  to  be  constructed  from  just 
lorth  of  the  yards  at  Hobson  to  obviate  the 
neavy  pulls  on  Noble  Summit.  At  some  points 
he  new  survey  will  leave  the  old  line  a  mile 
ind  a  half,  and  the  town  of  Carpenter.  Many 
leavy  grades  will  be  cut  down  and  sharp 
urves  eliminated.  It  is  estimated  that  the 
lew  betterments  will  cost  the  company  nearlv 
£1,000,000. 

The  Cleveland  Underground  Rapid  Transit 
R.  R.  Co.  has  filed  a  certificate  showing  an 


increase  of  capital  stock  from  $10,000  to  $3,- 
500,000.  This  is  taken  to  mean  that  the  com- 
pany is  about  ready  to  begin  work  on  the  con- 
struction of  its  subway  system  in  Cleveland. 
It  is  understood  that  plans  will  be  filed  this 
month  with  the  city  officials  for  the  building 
of  subways  in  four  streets,  St.  Clair,  Superior 
Ave.  N.  E.,  Euclid  Ave.  and  Broadway.  W. 
R.  Hopkins,  Cleveland,  O.,  is  at  the  head  of 
the  company. 

It  is  possible  that  the  city  of  Cleveland  will 
award  the  first  contracts  during  this  month 
for  the  work  of  abolishing  the  grade  cross- 
ings of  the  Pennsylvania  through  the  East 
End  section  of  the  city.  Robert  Hoffmann  is 
City  Engineer. 

The  Republic  Ry.  &  Light  Co.  has  been 
incorporated  in  New  Jersey  with  an  authorized 
capital  stock  of  $17,500,000  and  for  the  pur- 
pose of  merging  some  28  light,  power,  gas, 
railway  companies  and  other  public  utilities  in 
western  Pennsylvania  and  Ohio.  One  of  the 
specific  objects  of  the  company  is  to  acquire 
the  outstanding  stock  of  the  Mahoning  and 
Shenango  Ry.  &  Light  Co.,  a  Pennsylvania 
corporation.  New  York  bankers  and  officials 
of  the  General  Electric  Co.  are  members  of 
the  directorate  of  the  Republic  Ry.  &  Light 
Co.  and  James  Parmelee,  Myron  T.  Herrick, 
Cleveland,  O.,  Frank  Vanderlip,  C.  A.  Coffin 
and  James  Storrow  are  the  advisory  board. 

The  directors  of  the  Chesapeake  &  Ohio  of 
Indiana  Ry.  Co.  have  authorized  improve- 
ments between  Cincinnati  and  Chicago  to 
cost  $50,000. 

Articles  of  incorporation  have  been  issued  by 
the  Ohio  Secretary  of  State,  Columbus,  O.,  for 
merger  of  the  Toledo,  Walhonding  Valley  & 
Ohio  Ry.  Co.  and  the  Cleveland  &  Marietta 
Ry.  Co.,  as  the  Toledo,  Columbus  &  Ohio 
River  R.  R.,  with  a  capital  stock  of  $12,000,000. 

The  Baltimore  &  Ohio  R.  R.  has  asked  per- 
mission to  construct  an  industrial  siding  from 
the  crossing  at  Colerain  Ave.  south,  between 
Colerain  and  Spring  Grove  Ave.  to  South 
Alabama  St.  A  committee  of  the  Council  of 
Cincinnati,  O.,  made  a  personal  inspection  of 
the  route. 

The  Railway  Contracting  Co.,  Cleveland,  O., 
has  been  incorporated  with  a  capital  stock  of 
$100,000.  The  incorporators  are:  A.  G.  New- 
comb.  Thomas  C.  Hopkins,  B.  T.  Hopkins,  Jo- 
seph C.  Hostetler  and  Carl  F.  Schuler. 

Oklahoma. 

The  Ardmore,  Duncan  &  Lawton  R.  R.  Co., 
which  proposes  to  build  from  Ardmore  to 
Lawton,  100  miles,  has  taken  out  its  charter. 
The  proposed  road  is  capitalized  at  $3,000,000. 
The  directors  are  A.  Leighton  Howe,  Edward 
C.  Lee,  J.  Bonsall  Taylor  and  Eli  R.  Sutton, 
all  of  Philadelphia;  Jake  Hamon,  Fred  R. 
Ellis.  R.  L.  Robertson,  Guy  C.  Robertson  and 
M.  S.  Simpson,  all  of  Lawton. 

The  Rapid  Transit  Interurban  Co.  of  Te- 
cumseh,  Okla.,  has  received  the  estimates  of 
the  cost  of  its  proposed  line  from  Engineer 
C.  A.  Forsythe  of  Philadelphia,  Pa.,  and  it 
is  believed  that  the  necessary  capital  for  be- 
ginning construction  work  is  assured.  This 
company  was  chartered  several  years  ago  to 
build  from  Tecumseh  south  through  Shawnee 
and  Asher  to  Sulphur.  The  charter  also  cov- 
ers the  construction  of  a  line  north  from 
Tecumseh  through  Chandler  to  Guthrie. 

Bonds  are  stated  to  have  been  sold  in  New 
York  providing  for  the  construction  of  a  trol- 
ley line  from  Bartlesville  to  Smeltertown,  the 
smelter  district  south  of  the  city.  J.  J.  Curl, 
Bartlesville,  Okla.,  President  of  the  Bartles- 
ville Interurban  Ry.  Co.  is  interested. 

The  Hobart,  Lheyenne  &  Texas  Panhandle 
R.  R.  Co.  has  been  chartered  with  a  capital 
stock  of  $6,000,000  and  proposes  to  build  a 
line  of  railway  from  Hobart,  in  southwestern 
Oklahoma,  through  Cheyenne,  Okla.,  and 
across  the  Texas  Panhandle  country  into  New 
Mexico.  W.  L.  Hoyl  is  superintendent  of  the 
new  company. 

Oregon. 

®The  Oregon-Washington  Ry.  &  Navigation 
Co.  has  let  the  contract  for  the  construction 
of  passing  tracks  at  Haines,  Ore.,  to  Lee  Mc- 


Coy. The  work  will  include  about  one-fourth 
mile  of  track. 

The  Mt.  Hood  Ry.  Co.,  according  to  advices 
from  Portland,  Ore.,  has  secured  a  portion  of 
the  necessary  right  of  way  for  the  extension 
of  its  line  from  Lusted's  Hill  through  Sandy  to 
Cherryville,  a  distance  of  about  10  miles.  It 
is  said  that  the  contract  for  the  work  will  be 
let  at  once  for  the  grading  of  the  first  5  miles 
of  the  extension. 

Construction  work  has  been  started  at  Eu- 
gene on  the  proposed  line  of  the  Eugene- 
Siuslaw  R.  R.  This  railroad  is  financed  by 
the  Lane  County  Asset  Co.  of  Eugene.  Per- 
manent survey  has  been  completed  to  a  point 
30  miles  west  of  Eugene,  and  several  avail- 
able preliminaries  have  been  completed  from 
this  point  to  the  coast.  The  company  owns 
1,800  ft.  of  water  front  at  Glenada,  on  the 
Siuslaw  River.  Coos  Bay  is  the  ultimate 
destination,  and  the  Asset  Co.  owns  surveys 
to  that  point.  Contracts  have  been  let  as 
far  as  Elmira,  1  miles  west  of  Eugene. 

Pennsylvania. 

The  West  Penn  Rys.  Co.,  Pittsburg, 
Pa.,  will  shortly  apply  to  the  State  Depart- 
ment for  the  extension  of  the  system  through 
Masontown,  Pa.,  to  Morgantown,  W.  Va.  The 
new  line  will  be  constructed  as  the  Mason- 
town-Morgantown  Street  Railway  Company. 
The  first  section  to  be  built  will  be  from 
Masontown  to  New  Geneva,  Pa.  This  is  a 
distance  of  4.7  miles.  The  road  will  be  built 
ultimately  to  Point  Marion,  Pa.,  and  thence 
to  Morgantown,  W.  Va.  The  West  Penn 
Rys.  interests  are  also  planning  southern  ex- 
tensions from  Masontown. 

The  Washington,  Potomac  &  Chesapeake 
Ry.  Co.,  W.  W.  Early,  General  Manager, 
Brandywine,  Pa.,  proposes  to  extend  its  line 
from  Brandywine  in  Prince  George  Countv 
to  Benning  in  the  District  of  Columbia,  and 
from  Mechanicsville  to  Cedar  Point  on  Chesa- 
peake Bay  and  Point  Lookout.  It  is  said  that 
the  estimated  cost  of  construction  will  be 
over  $2,000,000.  The  company  has  applied  to 
the  Maryland  Public  Service  for  authority  to 
increase  its  capital  stock  from  $500,000  to  $2,- 
000,000  and  its  bonded  indebtedness  a  like 
amount.  It  is  understood  that  the  company 
has  arranged  for  the  sale  of  the  bonds  and 
that  the  Pennsylvania  R.  R.  has  agreed  to 
equip  and  operate  the  road. 

The  Erie  R.  R.  is  reported  to  be  planning 
extensive  improvements  for  its  Sharon  and 
New  Castle  Division,  which  will  be  jointly 
operated  by  the  Erie  and  the  Pittsburg  and 
Lake  Erie.  It  is  understood  that  the  Erie 
will  double  track  the  entire  30  miles  of  the 
line,  and  in  making  the  line  standard,  as  it  is 
planned  to  do,  it  will  be  practically  rebuilt. 

The  Ephrata  &  Lebanon  Street  Ry.  Co., 
Mentzer  Bldg.,  Ephrata,  Pa.,  will  soon  com- 
mence actual  construction  work  on  its  23  mile 
line  to  Lebanon,  and  is  now  in  the  market 
for  construction  supplies.  H.  H.  Singer, 
Ephrata,  is  President;  M.  H.  Shirk,  Lincoln, 
Pa.,  is  Secretary  and  Treasurer,  and  D.  B. 
Hoover,  Ephrata,  is  Superintendent. 

Tennessee. 

The  Lehigh  Valley  R.  R.  Co.  has  recently 
decided  to  double-track  its  new  Hayes  Creek 
branch,  now  under  construction,  from  Lumber 
\rard  to  Hayes  Creek,  through  Laurytown 
Valley  and  Briar  Patch,  a  distance  of  12  miles. 
The  grading  on  the  new  branch  is  more  than 
half  finished,  and  F.  M.  Talbot  Co.,  1  Madison 
Ave.,  New  York  City,  N.  Y.,  has  work  well 
under  way  on  the  $400,000  bridge  over  the 
Lehigh  River  and  Central  Railroad  of  New 
Jersey  tracks.  E.  B.  Ashby,  New  York,  N.  Y., 
is  Chief  Engineer  of  the  company. 

Work  has  been  started  on  the  Jackson, 
Tenn.,  end  of  the  Birmingham  &  Northwest- 
ern R.  R.  line  from  Dyersburg  to  Jackson.  A 
large  force  is  now  at  work  on  both  ends  of 
the  road  and  the  work  will  be  pushed  rapidly 
to  completion. 

Texas. 

Grading  will  be  completed  and  tracklaying 
started  some  time  in  July  on  the  25-mile  line 
of  the  Mexican  &  Northwestern  R.  R.,  from 


indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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Dunlay,  Tex.,  north  to  the  damsite  of  the 
Medina  Irrigation  Company. 

An  irrigating  plant  and  canals  are  planned  for 
50,000  acres  of  land  on  the  Rio  Grande,  and 
it  is  expected  that  work  will  be  started  in  the 
early  fall.  It  is  planned  to  dig  a  canal  from 
the  Rio  Grande  River.  The  plant  and  canals 
will  cost  about  $750,000.  J.  M.  Hoit,  Browns- 
ville, Tex.,  owns  20,000  acres  of  the  land 
which  will  be  irrigated. 

J.  C.  Debruin,  Brownsville,  has  applied  to 
the  City  Council  of  that  city  for  a  street  car 
franchise  covering  the  principal  streets  of  the 
city.  It  is  stated  that  he  will  lay  three  miles 
of  steel  within  one  year  and  begin  operations 
within  45  days  if  granted  a  franchise. 

A  project  is  under  consideration  for  the 
construction  of  a  railroad  through  timber 
lands  near  the  Sabine  River  in  San  Augustine 
and  Sabine  counties.  The  proposed  route  is 
from  Broaddus,  via  Hemphill  to  Sabine  town, 
a  distance  of  50  miles.  W.  H.  Knox  of  Liv- 
ingston, owner  of  extensive  timber  lands  along 
the  proposed  route,  is  said  to  be  back  of  the 
undertaking. 

The  Glenrose  &  Walnut  Springs  Ry.  Co., 
now  operating  14  miles  of  lines,  is  reported  to 
have  secured  the  necessary  capital  for  the  con- 
struction of  an  extension  from  Glenrose  to- 
ward Fort  Worth.  J.  H.  Farr,  Glenrose,  is 
President. 

Utah. 

The  Salt  Lake  &  Los  Angeles  Ry.,  Joseph 
Nelson,  President,  Salt  Lake  City,  is  under- 
stood to  have  plans  under  consideration  for 
an  extension  to  Garrield. 

Virginia. 

Additional  information  regarding  the  pro- 
posed extension  of  the  Virginia-Carolina  Ry., 
Wilton  E.  Mingea,  President,  Abingdon,  Va., 
mentioned  in  our  last  issue,  is  now  learned. 
It  is  stated  that  all  financial  arrangements 
have  been  made  for  an  immediate  extension 
of  the  road  to  Wilkesboro,  N.  C.  The  route  is 
understood  to  be  by  way  of  Jefferson,  N.  C, 
.and  the  road  will  connect  with  the  Norfolk 
.&  Western  at  Abingdon,  Va.,  and  the  South- 
ern at  Wilkesboro. 

Washington. 

Work  is  to  be  started  shortly,  it  is  stated, 
•on  the  construction  of  the  terminal  yards  on 
the  tidelands  at  Tacoma  for  the  Oregon-Wash- 
ington R.  R.  &  Navigation  Co.  Twohy  Bros., 
Spokane,  Wash.,  have  the  contract. 

Dr.  P.  H.  Carlyon,  Olympia,  Wash.,  has 
been  granted  a  franchise  for  a  belt  line  rail- 
way around  the  Carlyon  fill  at  Olympia. 

The  Kittitas  Ry.  &  Power  Co.,  through  its 
trustees,  John  Lena,  Fred  Zentner  and  W.  F. 
Lewis,  has  filed  a  deed  of  trust  for  $500,000 
in  the  County  Auditor's  office  at  Ellensburg, 
.as  a  step  toward  raising  funds  for  building 
.an  electric  railway  between  Roslyn  and  Cle 
Elum  and  other  places  in  the  upper  county. 

West  Virginia. 

®Joe  Fuccy  has  been  awarded  the  grading 
•contract  for  road  of  the  Clarksburg  Northern 
Ry.  Co.,  Clarksburg,  W.  Va.,  from  New 
Martinsville  to  Clarksburg,  via  Middlebourne. 

The  Twin  Mountain  &  Potomac  R.  R.  Co., 
recently  incorporated,  as  noted  in  our  June  7 
issue,  proposes  the  construction  of  a  25-mile 
line  from  Keyser  to  Twin  Mountain  Orchards 
in  Hardy  County,  via  Burlington.    The  road 


will  be  built  this  summer.  J.  Clyde  Lewis, 
Grafton,  W.  Va.,  is  Engineer. 

The  Wheeling  Traction  Co.,  Geo.  O.  Nagle, 
General  Manager,  Wheeling,  has  applied  for 
a  franchise  to  double  track  through  Glendale. 

Wisconsin. 

At  a  hearing  recently  held  by  the  Railroad 
Commission  to  apportion  the  cost  of  the  ele- 
vation of  tracks  on  the  south  side  of  Milwau- 
kee, Wis.,  it  developed  that  the  work  will  ne- 
cessitate an  expenditure  of  $3,500,000,  of 
which  $2,500,000  will  be  for  the  construction 
and  the  balance  for  damages  to  property,  etc. 

Petitions  have  been  filed  with  the  City 
Council  of  Milwaukee  asking  that  the  27th  St. 
line  of  the  Milwaukee  Electric  Ry.  &  Light 
Co.  be  extended  north  to  the  city  limits  in- 
stead of  turning  west  on  North  Ave.  and 
running  to  30th  St.,  and  that  a  line  be  built 
on  Teutonia  Ave.  from  Center  to  Burleigh 
Sts.,  connecting  with  the  8th  St.  line  which 
the  street  railway  company  wanted  to  use 
for  cross-town  traffic. 

Canada. 

®The  Canadian  Northern  Ry.  has  awarded 
the  contracts  for  the  construction  of  the 
heavv  mountain  section  of  its  British  Columbia 
end.  There  are  160  miles  in  this  section,  in 
the  canons  of  the  Fraser  and  South  Thomp- 
son Rivers.  Patrick  Welch,  Spokane,  Wash., 
is  reported  to  have  received  the  contract. 
The  contract  from  Port  Mann,  on  the  Pacific 
Coast  to  Hope,  B.  C,  80  miles,  is  under  con- 
struction. The  new  contracts  cover  the  con- 
struction of  the  gap  between  Hope  and  Kam- 
loops.  This  section  must  be  completed  in  two 
years.  No  tenders  have  yet  been  called  for 
the  construction  of  the  section  between  the 
Yellow  Head  Pass  and  Kamloops,  a  distance 
of  250  miles.  When  this  section  of  the  road 
is  completed  the  transcontinental  road  will  be 
finished.  The  road  from  Yellow  Head  Pass 
to  Edmonton  is  now  under  construction. 

Residents  of  Sandwich  East  Township  are 
taking  steps  to  have  the  Sandwich,  Windsor 
&  Amherstburg  Ry.  Co.  (electric),  Windsor, 
Ont.,  which  operates  between  Windsor,  Walk- 
erville  and  Tecumseh,  extend  a  belt  line  into 
the  township  from  Walkerville,  according  to 
a  clause  in  the  franchise  granted  to  the  com- 
pany for  the  Windsor  &  Tecumseh  Ry. 

Tracklaying  was  started  June  26  on  the 
Pacific  Coast  end  of  the  Canadian  Northern 
Ry.  Steel  had  previously  been  laid  by  the 
company  east  from  Fort  Mann,  but  this  was 
not  on  the  permanent  track  of  the  main  line 
of  the  railway.  Surveyors  are  now  busy  lay- 
ing out  the  new  town  site  at  Port  Mann.  On 
the  eastern  end  of  the  Canadian  Northern 
Pacific,  the  steel  is  now  within  60  miles  of  the 
Yellowhead  Pass. 

The  Quebec  Central  Ry.  has  passed  under 
the  control  of  the  Canadian  Pacific  Ry.  and 
the  New  York,  New  Haven  &  Hartford  R  R. 

4"Bids  are  asked  until  noon,  July  15,  by 
R.  S.  McCormick,  Chief  Engineer,  Algoma 
Central  Ry.,  Sault  Ste.  Marie,  Ont.,  for  the 
construction  of  the  Algoma  Central  Ry.  ex- 
tension from  Hobon  on  the  C.  P.  R.  northerly 
to  the  National  Transcontinental  Ry.  at  a 
point  approximately  142  miles  west  of  Coch- 
rane, a  distance  of  101  miles.  The  work  in- 
cludes all  construction  work  to  sub  grade, 
and  in  addition  track  laying  and  ballasting  in 
accordance  with  plans,  profiles,  forms  of  ten- 


der and  specifications  at  the  office  of  the  Chief 
Engineer,  Sault  Ste.  Marie,  Ont. 

Application  has  been  made  to  Parliament 
by  the  All-Red  Line  Ry.  Co.  for  incorpora- 
tion to  build  a  line  of  railway  connecting 
Montreal  with  the  Straits  of  Belle  Isle  or  the 
Gulf  of  St.  Lawrence.  It  is  assumed  from  the 
name  suggested  that  connection  with  a  line  of 
steamships  operating  between  Great  Britain 
and  the  Straits  of  Belle  Isle  is  contemplated. 

The  Pacific  Trans-Canada  &  Hudson  Bay 
Railway  Co.  will  apply  for  incorporation  at 
the  present  session  of  Parliament.  It  pro- 
jects a  line  from  Edmonton  to  Athabasca 
Landing,  thence  to  Wabiska  or  Loon  River, 
thence  northerly  to  Peace  River,  Red  River 
and  Fort  Vermillion,  from  which  it  will  run  to 
Fort  Smith. 

Last  year  a  total  of  475  miles  of  new  rail- 
way was  constructed  in  the  Province  of  Sas- 
katchewan ;  this  year  it  is  expected  that  over 
1,000  miles  will  be  constructed  by  the  Cana- 
dian Northern,  the  Grand  Trunk  Pacific  and 
the  Canadian  Pacific.  The  longest  single 
stretch  of  railway  being  constructed  is  100 
miles.  About  1,300  miles  of  new  grading 
will  be  done  this  year.  It  is  believed  that 
the  following  lines  will  be  constructed  by  the 
various  railways  this  year  unless  something 
compels  the  railways  to  change  their  plans : 
By  the  Canadian  Northern  Ry. — Aylesbury, 
westward  to  Davidson,  15  miles ;  Battleford, 
Jack  Fish  line,  40  miles  to  be  laid;  Thunder- 
hill  extension,  70  miles  west  of  Manitoba; 
Delisle  branch,  from  Goose  Lake  line,  3S 
miles ;  Moose  Jaw,  southeast,  100  miles ;  Ross-! 
burn  extension,  20  miles;  Shellbrook  line,  5C 
miles.  By  the  Grand  Trunk  Pacific  Ry.— 
Melville  to  Regina,  70  miles;  Battleford  tc 
Biggar,  50  miles ;  Regina  to  boundary  line; 
90  miles;  Regina  to  Moose  Jaw,  4( 
miles;  Young  to  Prince  Albert,  90  miles.  B3 
the  Canadian  Pacific  Ry. — Outlook,  northwest 
60  miles ;  Craven  to  Colonsay,  65  miles ;  Wey: 
burn  to  Lethbridge,  20  miles;  Estevan  to  Bui 
yea,  10  miles ;  Lauder  extension,  20  miles 
second  track  from  Moose  Jaw  to  Pasqua,  ' 
miles ;  second  track  from  Moose  Jaw  to  Caron 
16  miles;  Moose  Jaw,  southwest,  35  miles 
Swift  Current,  southeast,  45  miles;  Swift  Cut 
rent,  northwest,  35  miles. 

A  company  composed  of  J.  L.  Englehar! 
Toronto,    Ont.,    Dennis    Murphy    and  Fre< 
Dane,  the  members  of  the  Temiskaming  I 
North  Ontario  Ry.  Commission,  and  Super 
intendent  J.  H.  Black  and  Secretary  A.  J 
McGee  of  the  T.  &  N.  O.,  have  taken  over  th 
Nipissing  Central  Ry.,  purchased  by  the  Oril 
tario  Provincial  Government  some  weeks  ago 
and  which  is  to  be  operated  in  connectio 
with  the  Temiskaming  &  Northern  Ontari 
Ry.    This  arrangement  was  necessary  becausj« 
the  Nipissing  Central  has  a  Dominion  charted 
while  the  T.  &  N.  O.  is  under  Provinchfl 
jurisdiction.    The  newly-purchased  railway 
now  undergoing  thorough  examination  by  O  W 
ficers  of  the  Temiskaming  &  Northern  OrjB 
tario  Ry.  Commission,  with  a  view  to  makin 
extensive    improvements   and  _  perfecting  s  I 
electric  system  to  serve  a  considerable  portic 
of  the  northern  district  and  to  act  as  _  ar  1 
auxiliary  and  feeder  to  the  Provincial  ltn 
The  road  is  to  be  completely  renovated  ar 
it  is   understood   that   immediate  extensioi 
to  Liskeard  and  Lake  Temiskaming  and  othil  ' 
points  ;.re  under  consideration. 


ROADS,  STREETS 


Alabama. 

I  he  City  Council  of  Talladega,  Ala.,  has 
voted  to  pave  the  city  square.  Work  will 
Ix-gin  as  soon  as  the  contract  can  be  let.  R. 
W.  McCalls  is  engineer  in  charge. 

Arkansas. 

An  improvement  district  has  been  formed 
in  J«, nesbr.ro,  Ark,  to  lie  known  as  the  South 
Main  St  District.   The  street  will  be  paved 

•J*  indicates  work  now  open  for  bids. 


AND  PAVEMENTS 


will   provide   a   short  cut   for  travel  fro 
Covina  and  San  Dimas  to  Pomona. 

®The  Board  of  Supervisors,  Eureka,  Cal 
lias  awarded  Klsmore  &  Jacobs  the  contrsf 
for  the  till  on  the  Fcrndale  road  leading  f n> 
the  new  bridge,  lilue  Lake,  for  $1,750,  al 
t he  contract  for  constructing  a  trestle  to  Me 
ccr  X-  Kraser  for  $1,938. 

\   petition  is  being  circulated  in  a  sccti > 
o|   I'etahima,  Cal.,  for  an  election  to  authc 

(S  indicates  a  contract  let  recently. 


from  Jackson  St.  to  Ncttleton  Ave.,  over  a 
mile  in  length.  Bids  will  be  asked  for  at 
once. 

California. 

A  movement  is  on  foot  in  San  Dimas,  Cal., 
In  open  a  county  road  from  San  Dimas  to  a 
point  near  Gancsha  Park,  Pomona.  This 
road,  as  outlined,  will  cross  the  Cannon 
ranch,  lying  south  of  town,  the  Carrione, 
Keiser,    Yorba    and    I'alomarcs   ranches,  and 
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ize  the  bonding  of  Magnolia  district  for  $100,- 
000  to  build  permanent  roads.  Lyman  Green 
is  Supervisor. 

The  citizens  of  Orland,  Cal.,  have  filed  a 
petition  with  the  County  Supervisors,  Willow, 
Cal.,  asking  that  an  election  be  called  to  vote 
on  the  proposition  of  issuing  bonds  for  the 
building  of  good  roads  and  bridges. 

Colorado. 

The  Mesa  County  Commissioners,  Grand 
Junction,  Colo.,  have  voted  to  ask  the  State 
Highway  Department  for  an  apportionment 
of  $50,000  to  be  used  on  roads  in  Mesa  Coun- 
ty. It  is  planned  to  use  the  bulk  of  the 
money,  if  obtained,  upon  the  road  connecting 
Grand  Junction  with  Glenwood  Springs. 

The  Colorado  State  Highway  Commission 
has  tendered  $7,500,  if  a  like  sum  is  raised  by 
the  County  Commissioners  of  Boulder  Coun- 
ty, Boulder,  Colo.,  for  the  completion  of  a 
state  highway  between  Longmont  and  Broom- 
field.  Prelimnary  surveying  on  this  section 
of  the  state  road  has  already  been. begun. 

®Thos.  J.  Tully,  1725  Franklin  St.,  Denver, 
Colo.,  has  been  awarded  the  contract  by  the 
city  of  Denver  for  grading,  curbing,  paving 
and  constructing  brick  gutters,  etc.,  in  Broad- 
way Paving  District  No.  4,  Denver,  for  $60,- 
831.    Bids  were  opened  June  21. 

®The  Gaffy  &  Keefe  Construction  Co.,  245 
Kalamath  St.,  Denver,  Colo.,  has  been  award- 
ed the  contract  for  grading,  construction  of 
concrete  curb  and  gutters,  alley  returns,  alley 
crossings,  etc.,  in  North  Side  Improvement 
District  No.  16,  Denver,  for  $64,107.  Bids 
were  opened  June  19. 

District  of  Columbia. 

4"Bids  will  be  received  until  2  p.  m.,  July  7, 
by  Commissioners  of  the  District  of  Colum- 
bia, Washington,  D.  C,  for  the  construction 
of  cement  sidewalks  in  the  District  of  Co- 
lumbia. Plans  and  specifications  can  be  ob- 
tained of  the  Chief  Clerk,  Engineering  De- 
partment, 427  District  Building,  Washington, 
D.  C. 

Georgia. 

•J«Bids  will  be  received  until  7  p.  m.,  July  10, 
by  City  Council  of  Americus,  Ga.,  for  the 
construction  of  approximately  50,000  sq.  yds. 
of  pavement  as  noted  in  our  sewer  columns. 
Illinois. 

*J*Bids  will  be  received  until  July  6,  by  the 
Village  of  Winnetka,  111.,  for  the  construc- 
tion of  7,600  sq.  yds.  of  brick  paving,  concrete 
base  and  combination  curb  and  gutter.  Win- 
des  &  Marsh,  598  Birch  St.,  Winnetka,  111., 
are  Engineers. 

The  Board  of  Local  Improvements  of  Ed- 
wardsville,  111.,  has  voted  to  pave  Schwarz  St., 
east  from  Buchanan  St.,  to  the  city  limits. 
The  pavement  will  be  of  brick,  28  or  30  ft. 
wide,  to  Brown  St.,  and  24  ft.  wide  from 
Brown  to  the  limits.  It  is  also  proposed  to 
pave  Park  St.,  and  Benton  from  St.  Louis  to 
park. 

The  Board  of  Local  Improvements  of  East 
Moline,  111.,  has  ordered  the  paving  of  State 
St.,  from  13th  St.  to  the  Watertown  line,  with 
brick.  The  estimated  cost  of  the  improvement 
is  $33,000. 

City  Engineer  McCalman  of  Decatur,  111., 
has  made  an  estimate  for  paving  North  Main 
St.,  with  asphalt,  as  follows:  20,600  yds.  of 
asphalt  and  foundation,  $45,320 ;  50  ft.  of  curb- 
ing, $24;  two  catch  basins,  $70;  7,000  yds.  of 
excavation,  $3,500;  court  costs,  $400;  inspec- 
tion, $600 ;  total,  $49,914. 

Petitions  for  about  $35,000  of  special  im- 
provement work  on  the  part  of  the  city  of 
Joliet,  III,  have  been  filed  in  the  County 
Court.  Pavement  will  be  laid  on  Jefferson 
and  Chicago  Sts.,  and  water  mains  construct- 
ed in  Scott  and  Nicholson  Sts.  Matt  Ber- 
scheid  is  City  Clerk.    Ned  Allen  is  Mayor. 

Plans  are  being  prepared  by  Windes  & 
1  Marsh,  Civil  Engineers,  598  Birch  St.,  Win- 
netka, 111.,  for  the  paving  of  Maple  Ave.,  For- 
iest  St.,  and  Alles  Road  with  brick  on  concrete 
base  in  the  village  of  Winnetka.  The  work 
(includes  12,000  sq.  yds. 

I  Engineer  A.  C.  Stanfield  of  Charleston,  111., 
I  employed  by  the  city  of  Pana,  111.,  to  super- 
vise the  construction  of  pavement  in  that  city, 


will  begin  work  on  surveying,  grading  and 
making  the  estimates  on  the  paving  July  1. 

The  Board  of  Local  Improvements  of  Mat- 
toon,  111.,  has  been  petitioned  for  the  paving 
of  Richmond  Ave.,  from  21st  St.,  west  to 
33rd  St.    C.  L.  James  is  City  Engineer. 

The  Board  of  Local  Improvements  of  Mon- 
mouth, III.,  has  established  two  new  paving 
districts  known  as  the  First  Ave.  Paving 
District,  and  the  South  B  St.  Paving  District. 
Brick  will  probably  be  used. 

Property  owners  on  East  Second  St.,  Ster- 
ling, 111.,  are  making  arrangements  to  get  out 
a  petition  to  have  the  street  paved  and  curbed 
from  the  east  line  of  First  Ave.  to  Broadway, 
or  a  distance  of  11  blocks. 

The  City  Engineer  of  Carlinsville,  111.,  has 
estimated  the  cost  of  the  proposed  paving  of 
West,  or  Interurban  St.,  between  W.  Main 
and  First  North,  at  $3,000.  The  Board  of 
Local  Improvements  also  contemplates  pav- 
ing the  block  along  the  west  side  of  the  court 
house,  and  the  block  north  to  Fifth  North  St., 
and  possibly  the  block  south  to  Second  South 
St.      _  ,j 

Ordinances  have  been  presented  in  the  City 
Council  of  Freeport,  111.,  providing  for  the 
paving  of  Maple  Ave.  and  Jefferson  St.  J. 
A.  R.  Daniels  is  City  Engineer. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Improvements,  Chicago,  111., 
Charles  A.  V.  Standish,  Secretary,  for  con- 
structing pavements  in  the  following  streets: 
Indiana  Ave.,  33,470  sq.  yds.  asphalt,  $67,290, 
American  Asphalt  Paving  Co.,  138  Washing- 
ton St. ;  Indiana  St.,  2,920  sq.  yds.  No.  1  gran- 
ite blocks,  Standard  Paving  Co.,  1101  S.  48th 
Ave.,  $11,542;  Milwaukee  Ave.,  Belmont  Ave. 
to  Kedzie  Ave.,  14,750  sq.  yds.  No.  1  granite, 
Parker  Washington  Co.,  $62,952 ;  Milwaukee 
Ave,  Lawrence  Ave.  to  Edmonds,  5,520  sq. 
yds.  brick,  $15,300;  Morse  Ave.,  20,800  *sq. 
yds.  asphaltic  concrete,  Parker  Washington 
Co.,  $37,242;  69th  St.,  10,700  sq.  yds.  brick, 
$28,847,  The  Ryan  Co.,  131  La  Salle  St.;  37th 
PI.,  3,820  sq.  yds.  asphalt,  American  Asphalt 
Paving  Co.,  $8,310;  Vincennes  Rd,  Smith  & 
Brown,  78  La  Salle  St.,  14,800  sq.  yds.  brick, 
$35,756;  Wall  St.,  3,110  sq.  yds.  asphalt, 
American  Asphalt  Paving  Co.,  $6,765 ;  Kim- 
ball Ave.  System,  29,500  sq.  yds.,  R.  F.  Con- 
way, 138  Washington  St.,  $70,561;  alley, 
Townsend  St.,  etc.,  600  sq.  yds.  brick,  Citi- 
zens' Construction  Co.,  138  Washington  St., 
$1,782;  alley,  Ontario  St,  etc,  740  sq.  yds. 
granite  blocks,  Wm.  A.  Croake,  138  Washing- 
ton St,  $2,868;  alley,  Oakwood  Blvd.,  1.900 
sq.  yds.  brick,  Jas.  A.  Lackley,  Chamber  of 
Commerce  Bldg,  $4,728;  alley,  Vincennes  Rd, 
etc,  1,280  sq.  yds.  brick,  Jas.  A.  Sackley ;  alley, 
Hyde  Park  Blvd.,  etc,  790  sq.  yds.  brick,  $2,- 
185 ;  alley,  Newberry  Ave,  etc,  1,300  sq.  yds. 
brick,  Central  Paving  Co,  $3,720;  alley,  Sac- 
ramento Ave,  etc,  940  sq.  yds.  brick,  $2,441, 
James  A.  Sackley;  Adams  St,  12,000  sq.  yds. 
asphalt  resurfacing,  $18,867,  Standard  Paving 
Co. ;  Erie  Ave,  3,580  sq.  yds.  brick,  The  Ryan 
Co,  $8,073;  Fairfield  Ave,  2,060  sq.  yds.  as- 
phalt, American  Asphalt  Paving  Co,  $4,608; 
Grand  Ave,  2,560  sq.  yds.  No.  1  granite 
block,  $9,896.  Bids  were  opened  June  21,  and 
most  of  the  contracts  have  been  awarded. 
Indiana. 

•J*Bids  will  be  received  until  10  a.  m,  July 
10,  by  Board  of  Public  Works.  Indianapolis, 
Ind,  for  the  improvement  of  Shelby  St,  east 
side,  from  north  property  line  Comer  Ave.  to 
north  curb  line  Southern  Ave,  by  grading 
and  paving  the  sidewalk. 

•f»Bids  will  be  received  until  10  a.  m,  July 
10,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Alabama  St, 
west  side,  from  south  property  line  Washing- 
ton St.  to  north  durb  line  Pearl  St,  by  grad- 
ing and  paving  the  sidewalks. 

•J«Bids  will  be  received  until  10  a.  m,  July 
10,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Newton  Ave. 
from  the  east  property  line  Rural  St.  to  west 
property  line  of  La  Salle  St,  by  curbing  outer 
edges  of  roadway. 

•J*Bids  will  be  received  until  10  a.  m..  July 
10,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Fulton  St.  from 


the  north  line  of  property  line  Michigan  St. 
to  the  south  property  line  of  St.  Clair  St,  by 
grading  and  paving  the  roadway. 

•frBids  will  be  received  until  10  a.  m,  July 
7,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Lowell  Ave. 
from  north  end  of  Hawthorne  lane  to  west 
property  line  of  Arlington  Ave,  by  grading 
and  paving  the  roadway. 

•f»Bids  will  be  received  until  2  p.  m,  July 
17,  by  Board  of  Grant  County  Commissioners, 
Marion,  Ind,  for  the  construction  of  one 
gravel  and  one  stone  road  in  Fairmount  town- 
ship; three  stone  roads  in  Mill  and  Franklin 
townships;  one  paved  road  in  Mill  township. 
A.  Y.  Stout  is  County  Auditor. 

•f«Bids  will  be  received  until  10  a.  m,  July 
5,  by  Board  of  Park  Commissioners,  Indian- 
apolis, Ind,  for  the  improvement  of  Hermann 
St.  from  the  north  property  line  of  Market 
St.  to  the  south  property  line  of  the  second 
alley  south  of  Ohio  St.  running  east,  by  grad- 
ing and  paving  the  roadway. 

•J*Bids.  will  be  received,  until  10  a.  m,  July 
5,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Hermann  St. 
from  the  south  property  line  of  the  second 
alley  south  of  Ohio  St.  running  east,  to  the 
south  property  line  of  Ohio  St,  by  grading 
and  paving  the  roadway. 

•J«Bids  will  be  asked  July  11,  by  City  Coun- 
cil, Bedford,  Ind,  for  the  construction  of 
about  8,000  sq  .yds.  of  pavement.  J.  W.  Ma- 
lott  is  City  Engineer. 

William  Page  of  Terre  Haute,  Ind,  has 
been  employed  by  the  street  and  alley  com- 
mittee of  the  Clinton,  Ind,  City  Council  to 
make  a  survey  of  North  Ninth  St,  prelimi- 
nary to  drawing  a  resolution  for  the  paving 
of  the  street  from  Vine  to  Morgan,  a  dis- 
tance of  six  blocks.  Brick  will  probably  be 
used. 

The  Board  of  Public  Works  of  Mishawaka, 
Ind,  has  ordered  Bridge  St.  paved  from 
Water  to  Front  Sts,  with  either  asphalt, 
brick,  creosote  block  or  bitulithic.  James 
Haverly  is  City  Engineer. 

®The  Board  of  Public  Works  of  Hammond, 
Ind,  has  awarded  the  Alborn  Construction 
Co.  the  contract  for  the  paving  of  Sheffield 
Ave.,  from  Gostlin  St.  to  Hoffman  St.  with 
brick. 

Iowa. 

4*Bids  will  be  received  until  9  a.  m,  July 
5,  by  City  Council,  Des  Moines.  Ia,  for  the 
construction  of  curbing  on  Thirteenth  St. 
from  Mulberry  St.  to  Walnut  St.  Horace 
Susong  is  City  Clerk. 

The  City  Council  of  Fort  Madison,  Ia,  has 
appropriated  $1,000  for  the  purpose  of  making 
the  necessary  improvements  to  the  Denmark 
road. 

The  Polk  County  Supervisors,  Des  Moines, 
Ia,  have  decided  to  build  a  permanent  road 
from  the  city  to  the  west  entrance  of  Fort 
Des  Moines.  The  estimated  cost  of  this  work 
is  $20,000. 

®The  City  Council  of  Burlington,  Ia,  has 
awarded  the  contracts  for  the  paving  of  Arch 
St,  with  an  asphaltic  composition,  from  Fifth 
to  Eighth  Sts,  and  Spring  St,  with  the  same 
material,  from  Sixth  to  Eighth  Sts,  as  fol- 
lows :  Fred  Guenther,  grading,  40c. ;  curb,  38c.  r 
and  paving,  $1.62;  and  grading.  40c;  curb, 
38c,  and  paving,  $1.60  respectively. 

The  City  Council  of  Clinton,  Ia,  has  adopt- 
ed new  resolutions  for  the  paving  of  Fifth 
Ave,  between  Second  and  Fifth  Sts,  a  dis- 
tance of  three  blocks,  with  creosoted  wood 
blocks.  City  Engineer  R.  C.  Hart  has  esti- 
mated the  cost  of  the  improvement  at  $36,638. 

Resolutions  calling  for  concrete  paving  as 
follows  were  presented  to  the  City  Council  of 
Sioux  Citv,  Ia,  recently:  Jones  St,  from 
Fifth  St.  to  18th  St.;  Virginia  St,  from 
Fourth  St.  to  13th  St.,  and  Cross  St,  between 
Jackson  and  Court  Sts..  from  Sixth  to  18th 
Sts.    Keyes  C.  Gaynor  is  City  Engineer. 

The  City  Council  of  Oelwein,  Ia,  has  or- 
dered the  construction  of  about  30  blocks  of 
additional  paving  this  year.  The  streets  and 
avenues  included  are :  North  Frederick  St., 
from  the  bridge  to  Eighth  St. ;  First  Ave, 
east  from  East  Charles  to  Sixth  St.;  East 


•f«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Charles  from  Rock  Island  Ry.  to  Sixth  Ave. ; 
West  Charles  from  present  paving  terminus 
to  Eighth  Ave. ;  South  Frederick  St.  from  C. 
G.  W.  crossing  to  Eighth  St. ;  First  Ave., 
south  from  First  to  Second  Sts. ;  Second  St., 
south  from  South  Frederick  to  Rock  Island 
track;  Second  St.,  west  from  South  Frederick 
St.  to  C.  G.  W.  tracks. 

Kansas. 

On  July  11,  1,000  men  in  Franklin,  Osage 
and  Coffey  Counties,  Kansas,  will  make  45 
miles  of  good  road  between  Ottawa,  Kan.,  and 
Lebo,  Kan. 

®The  McGuire  &  Stanton  Paving  Co.  of 
Leavenworth,  Kan.,  has  been  awarded  the 
contract  by  the  City  Council  of  Osage  City, 
Kan.,  for  the  paving  of  four  blocks  of  the 
business  section  of  the  town  with  brick.  The 
contract  price  is  $1.94  per  sq.  yd. 

Louisiana. 

The  voters  of  Wards  1,  2,  3,  4  and  8  in  the 
city  of  Columbia,  La.,  have  voted  a  road  tax 
of  two  mills  for  three  years  and  three  mills 
for  two  years  for  the  purpose  of  building  and 
maintaining  public  roads  and  bridges. 

The  Police  Jury  of  Franklin  Parish,  Winns- 
boro,  La.,  has  appropriated  $5,000  to  be  used 
in  the  construction  of  model  roads  leading 
from  Winnsboro  toward  various  points  in  the 
parish.  A  like  amount  will  probably  be  ap- 
propriated from  the  state  government  funds. 

Maryland. 

•f*B-ids  will  be  received  until  noon,  July  12, 
by  the  State  Roads  Commission,  Union  Trust 
Bldg  Baltimore,  Md.,  for  the  construction 
of  six  sections  of  state  highway  aggregating 
about  19.82  miles  in  length,  in  the  following 
counties :  Anne  Arundel  County,  one  section, 
about  5  miles  in  length,  from  Owings  toward 
Mount  Zion  (stone  surfacing)  ;  Calvert  Coun- 
ty, one  section,  about  6  miles  in  length,  from 
Owings  toward  Prince  Frederick  (stone  sur- 
facing) ;  Carroll  County,  two  sections,  aggre- 
gating 5.29  miles  in  length,  between  Gamber 
and  Fenby  (stone  macadam)  ;  Baltimore  Coun- 
ty, two  sections  of  the  Frederick  road,  from 
the  city  limits  to  Catonsville,  aggregating  3.53 
miles  in  length  (pitch  macadam).  J.  M.  Tuck- 
er is  Chairman  of  the  Commission. 

®Havre  De  Grace  Construction  Co..  Havre 
De  Grace,  Md.,  has  been  awarded  the  con- 
tract by  the  Commission  of  the  Improvement 
of  Streets,  Havre  De  Grace,  for  constructing 
tar  macadam  streets.  Bids  were  opened  June 
27. 

The  voters  of  Colesville  district,  accord- 
ing to  advices  from  Rockville,  Md.,  have  de- 
cided in  favor  of  a  bond  issue  of  $12,000  for 
road  purposes  in  the  district. 

Massachusetts. 

®The  West  Roxbury  Trap  Rock  Co.  has 
been  awarded  the  contract  by  the  Department 
of  Public  Works  of  Boston,  Mass.,  for  the 
construction  of  a  macadam  roadway  in  Rail- 
road St.,  between  Corey  and  Willow  Sts., 
West  Roxburv,  for  $4, 162.  Bids  were  opened 
June  12. 

®The  Department  of  Public  Works.  Boston, 
Mass.,  has  awarded  the  F.  S.  &  A.  D.  Gore 
Corporation  the  contract  for  brick  block  pave- 
ment on  Hancock  St.,  between  Bowdoin  St. 
and  Dorchester  Ave.,  Dorchester,  for  $17,910. 
Bids  were  opened  June  13. 

®The  Department  of  Public  Works,  Boston, 
Mass.,  has  awarded  the  C.  W.  DollofT  &  Co. 
the  contract  for  edgestoncs,  gutters  and  cross- 
walks in  Maxwell  St.,  between  Milton  Ave. 
and  Capcn  St.,  for  $1,035.  Rids  were  opened 
June  12. 

®James  Doherty  has  been  awarded  the  con- 
tract by  the   Department   of   Public  Works, 
Boston,  Mass.,  for  edgestones,  gutters,  cross- 
walks and  sidewalks  in   Weld   Hill   St.,  be 
twi-cN  Washington  St.  and  Forest  Mills  Omc 
Icry,  for  $3, 475.    Bids  were  opened  June  12. 
Michigan. 
•Mi'-    Iron    County    Road  Commissioners, 
'  rystal   Fa  IF    Mich,,  have  awarded  1  he  con- 
tract for  the  construction  of  that  section  of 
the  Iron  KiviT-f 'rystal  Falls  road.  Known  as 
the  Plains  road,  to  Payne  &  Long,  at  the  fol- 
lowing bid:    Hearing  per  aire,  $  J5  ;  grubbing 
pei    |0<i  S(|    ft    iV  ;  earth  per  en.  yd.  27c; 


loose  rock  per  cu.  yd.  60c,  and  solid  rock  per 
cu.  yd.  15c. 

®H.  J.  Payne  of  Iron  Mountain,  Mich.,  has 
been  awarded  the  contract  by  the  Iron  Coun- 
ty Commissioners,  Crystal  Falls,  Mich.,  for 
the  construction  of  two  miles  of  highway  five 
miles  west  of  Crystal  Falls. 

The  City  Commission  of  Port  Huron,  Mich., 
has  sold  bonds  to  the  amount  of  $35,000  for 
sidewalk  construction.  Bids  for  the  work  are 
now  being  asked.    Gordon  Ross  is  City  Clerk. 

Advices  from  Mt.  Clemens,  Mich.,  state 
that  a  new  macadamized  road,  to  be  known 
as  Jefferson  Ave.,  will  be  built  along  the  whole 
lake  front  of  Lake  Township.  The  township 
has  been  bonded  for  $50,000,  the  estimated 
cost  of  the  road. 

Minnesota. 
•J»Bids  will  be  received  until  10  a.  m.,  June 
17,  by  City  Council,  Mankato,  Minn.,  for  the 
construction  of  curb  and  gutters  and  side- 
walks. 

City  Engineer  Oscar  Claussen  of  St.  Paul, 
Minn.,  has  planned  improvements  amounting 
to  about  $180,000.  The  principal  projects  are 
the  paving  of  Summit  Ave.,  from  Dale  to 
Lexington  St.,  estimated  to  cost  between  $72,- 

000  and  $90,000,  and  sewerage  systems  on 
both  sides  of  Snelling  Ave.,  in  the  neighbor- 
hood of  Van  Buren  St.,  to  cost  approximately 
$100,000.  It  is  also  proposed  to  pave  Rondo 
St.,  between  Rice  and  Western,  at  an  esti- 
mated cost  of  $20,000. 

The  specifications  for  Superior  Blvd.,  Min- 
neapolis, Minn.,  have  been  opened,  and  the 
Hennepin  County  Commissioners,  Minneapo- 
lis, Minn.,  are  advertising  for  bids  for  the 
construction  of  the  base  of  the  new  roads. 
About  $40,000  will  be  spent  on  the  road.  The 
work  will  be  done  under  the  supervision  of 
an  'engineer  from  the  government  good  road 
department. 

The  County  Commissioners,  Grand  Rapids, 
Minn.,  have  decided  to  construct  five  miles  of 
the  Deer  River  road  in  the  town  of  Balsam. 
Mississippi. 

The  city  of  Jackson,  Miss.,  will  on  August 

1  sell  bonds  in  the  sum  of  $65,000  for  school 
improvements  and  in  the  sum  of  $85,000  for 
street  improvements.  .A.  C.  Crowder  is 
Mayor. 

Missouri. 

The  St.  Louis  County  Court,  Clayton,  Mo., 
has  surveyed  a  new  road  from  the  end  of 
the  St.  Charles  rock  road  to  the  east  end  of 
the  highway  bridge  across  the  Missouri  River, 
a  distance  of  two  miles.  The  road  will  be 
macadamized. 

Following  bids  have  been  submitted  to  the 
City  Council  of  Springfield,  Mo.,  for  the  fol- 
lowing improvements :  Brick  paving  on 
Campbell  St.,  from  College  St.  to  Olive  St., 
Jarrett  Richardson  Construction  Co.,  $2.19  per 
sq.  yd.;  J.  C.  Likes.  $2.23;  the  Will  F.  Plum- 
mer  Co.,  $2.10.  Curbing  on  both  sides  of 
Main  St.,  from  Phelps  Ave.  to  Nichols  St., 
Fox  &  Carnwell,  36c.  per  lin.  ft. ;  J.  Stahl,  39c ; 
Jarrett-Richardson  Construction  Co.,  36c,  and 
Swink  Bros.,  38c. 

Nebraska. 

•J«Bids  will  be  received  soon  by  City  of 
Beatrice,  Ncbr.,  for  the  repaving  12  blocks 
of  streets.  The  kind  of  material  has  not  yet 
been  decided.  Andrew  J.  Pcthoud  is  City  En- 
gineer. 

The  Commissioners  of  Aurora,  Neb.,  have 
passed  a  resolution  creating  Paving  District 
No.  1.  All  the  streets  along  the  county  prop- 
erty arc  to  be  paved. 

New  Jersey. 

•J-I'.ids  will  be  received  until  8:15  p.  in., 
July  17,  by  Town  Council,  Westfield,  N.  J„ 
121   Prospect  St..  Westfield,  for  the  improve 

menl  of  a  section  of  North  Ave,  including 

the  following  approximate  quantities:  7,00(1 
CU,  yds.  Of  excavation,  5,500  sq    yds.  of  6  in. 

bituminoui  macadam,  1,500  lin.  ft,  of  under 
drains,  270  lin.  ft.  of  concrete  culverts.  Each 
proposal  must  be  accompanied  by  a  certified 
check  for  $600  drawn  to  the  order  of  the 
Treasurer  of  the  Town  of  Westfield,  N.  J., 
and  the  successful  bidder  will  be  required  to 
furnish  a  bond  of  $5,000,  with  sureties  ac- 


ceptable to  the  Council  to  guarantee  the  faith- 
ful performance  of  the  contract.  Plans,  pro- 
files and  forms  of  proposal,  contract,  specifi- 
cations and  bond  may  be  obtained  at  the  of- 
fice of  A.  W.  Vars,  Town  Engineer,  121  Pros- 
pect St.,  Westfield,  N.  J.  Charles  Clark,  Town 
Clerk. 

®Mobus  &  Burke  of  Plainfield,  N.  J.,  have 
been  awarded  the  contract  by  the  city  of 
Plainfield  for  the  construction  of  plain  and 
bituminous  macadam  for  $30,195.  Bids  were 
opened  June  26. 

Ohio. 

4*Bids  will  be  received  until  July  18,  by 
Board  of  County  Commissioners,  Marysville, 
O.,  for  the  construction  of  Bixler  road  in  York 
township. 

•J«Bids  will  be  received  until  July  20,  by 
Board  of  Union  County  Commissioners, 
Marysville,  O.,  for  the  construction  of 
Schmelzer  road  in  Washington  township. 

•J«Bids  will  be  received  until  August  5,  by 
Board  of  Union  County  Commissioners, 
Marysville,  O.,  for  the  construction  of 
the  Welch  road  and  Eddy  road  in  Leesburg 
township. 

•J»Bids  will  be  received  until  July  15,  by 
Commissioners  of  Darke  County,  at  Green- 
ville, O.,  for  the  construction  of  Althoff  road 
in  Patterson  township. 

•f»Bids  will  be  received  until  noon,  July  12, 
by  Director  of  Public  Service,  Cincinnati,  0.„ 
for  constructing  concrete  steps  and  all  neces- 
sary appurtenances  on  Peerless  St.,  fronv 
Glenway  Ave.  to  Warsaw  Ave.  Plans  and: 
specifications  are  on  file  at  the  office  of  the 
Chief  Engineer  of  the  Department.  J.  J.  Wen-' 
ner  is  Clerk. 

•}*Bids  will  be  received  until  11  a.  m.,  July 
12,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  additional  repairs  of  Detroit  St., 
in  Lakewood  City.  Frank  Lander  is  County 
Engineer.  J.  F.  Goldenbogen  is  Clerk  of  the 
Board. 

®The  County  Commissioners,  Cincinnati,  O.,' 
have  awarded  the  contract  for  improvement  of 
Loveland  and  Madeira  road,  from  Reminton 
to  Camargo  pike,  to  Van  Camp  Bros.,  for  $16,- 

032. 

®The  County  Commissioners,  Findlay,  O.i 
have  awarded  John  Semler  the  contract  for 
the  improvement  of  the  Tiffin  road  from  the 
city  limits  of  Findlay  east  through  Marion 
Township  for  $3,040.  The  specifications  call 
for  a  crushed-stone  roadbed  with  a  smooth 
surface. 

®The  County  Commissioners,  Greenville,  O.. 
have  awarded  the  following  contracts  for  the 
construction  of  four  roads :  Duncan  Road  in 
Brown  Township,  J.  R.  Smith,  labor,  $5,890. 
and  the  Greenville  Gravel  Co.,  material,  $4,- 
490;  the  Monney  Road  in  Mississippi  Town- 
ship, S.  A.  Warner,  labor,  $13,598,  and  Albert 
Shafer,  material.  $2,300;  the  W.  R.  Hittle 
Road  in  Allen  Township,  Manning  &  Walls 
labor,  $3,433,  and  the  Greenville  Gravel  Co. 
material,  $5,220,  and  the  Hemelgarn  Road  ir 
Allen  Township,  J.  F.  Hemelgarn,  labor,  $1,- 
398,  and  Greenville  Gravel  Co..  material,  $2,- 
595. 

City  Engineer  Harry  Glathart  of  Findlay 
O.,  has  estimated  the  cost  of  the  proposed  pav- 
ing of  Main  St.,  between  the  C,  H.  &  D.  Rail 
road  on  the  north  and  Hardin  St.  on  tru 
south,  at  $59,749.  It  is  proposed  to  construe 
brick  on  a  concrete  base  for  a  distance  o 
3,440  ft. 

The  City  Council  of  Alliens,  0„  lias  re 
ceived  the  following  bids  for  the  paving  of  tw< 
sections  of  West  State  St.,  Elliott  St..  fron 
Mill  St.  to  Morris  Ave.,  and  May  Ave.;  Elliot 
St.,  W.  S.  Bower,  $3,233;  Mills  &  Coss,  $3,100 
West  State  St.,  from  Old  t'emetcrv  to  Ccme 
tcry  St.,  W.  S.  Bower.  $1,195;  Mills  &  Co9( 
$•1,088,  and  W.  R.  Wilson,  $1,537.  W  est  Stat 
St.,  west  from  II  V.  Railroad  tracks  to  Stat' 
Property,  W.  S.  Bower,  $2,377,  and  W.  K.  Wil 
son,  $2,17-1.  Mav  \ve,  from  Morris  Ave.  ti 
l  ast  State  St..  W.  S.  Bower,  $5,765,  and  W.  E 
Wilson,  $6,155. 

'•'The  Hoard  of  Control  of  Steubcnville.  0 
has  awarded  the  following  contracts  for  grac! 
ing,  paving  and  curbing:  liellcview  Hlvd 
Ridge  to  Welleslcv,  and  grading  of  Maivlan 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ave.,  to  Floto  Bros.,  for  $12,117;  Alley  ^C, 
north  to  Logan,  to  J.  O.  Bates,  for  $1,785 ; 
allev  grading  between  Belleview  Blvd.  and 
Euclid,  H.  M.  Bates,  for  $191;  Church  St., 
Barclay  to  Market  St.,  J.  O.  Bates,  $464,  and 
R.  R.  Ave.,  from  Garrett  to  Hawkins  alley, 
to  Floto  Bros.,  $2,750. 

Oregon. 

•{•Bids  will  be  received  until  July  10,  by 
H.  B.  Langille,  City  Recorder,  Hood  River, 
Ore.,  for  separate  contracts  on  grading  about 
4,800  lin.  ft.  of  streets,  constructing  6,000  ft. 
of  curb,  2,000  ft.  of  storm  sewers,  placing  8 
catch  basins,  and  laying  20,000  sq.  yds.  of  con- 
crete paving,  according  to  plans  and  specifi- 
cations on  file  in  the  office  of  City  Surveyor 
P.  M.  Moore. 

The  City  Council  of  Springfield,  Ore.,  has 
taken  definite  steps  toward  the  paving  of  Main 
St.  with  hard-surface  pavement.  Nine  blocks 
will  be  paved. 

®The  city  of  Hillsbore,  Ore.,  has  awarded 
the  contract  for  street  paving,  for  which  Louis 
C.  Kelsey,  404-5  Selling  Bldg.,  Portland,  Ore., 
is  Engineer,  as  follows :  Warren  Construc- 
tion Co.,  bitulithic  product,  for  $52,784,  item- 
ized, as  follows :  Excavation,  cu.  yd.,  60c. ; 
pavement,  sq.  yd.,  $2.07 ;  curb  and  gutter, 
plain,  lin.  ft.,  75c. ;  curb  and  gutter,  reinforced, 
lin.  ft.,  $1.00;  gutter,  18-in.,  lin.  ft.,  30c;  pave- 
ment, guarantee  5  yrs.,  sq.  yd.,  8c. ;  driveways : 
6-in.  cement  pavement,  sq.  ft,  18c;  '2l/2-it. 
radii  curb,  lin.  ft.,  75c. ;  6-ft.  radii  curb,  lin.  ft., 
65c. 

Pennsylvania. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
12,  by  J.  H.  Moffitt,  County  Controller,  Wash- 
ington, Pa.,  for  the  improvement  of  22  miles 
of  roads  at  an  estimated  cost  of  $400,000.  Cha- 
ney  &  Armstrong,  Washington,  Pa.,  are  Coun- 
ty Engineers. 

•{•Bids  will  be  received  until  7  :30  p.  m.,  July 
6,  by  W.  H.  R  .Smink,  Chief  Burgess,  Shamo- 
kin,  Pa.,  for  paving  and  curbing  a  portion 
of  Race  St.  with  vitrified  brick  and  Belgian 
block  or  natural  stone,  and  a  portion  of 
Church  St.,  also  a  portion  of  Independence  St.. 
with  vitrified  brick  on  6  in.  concrete  and  1^ 
in.  of  sand. 


It  is  reported  that  the  city  of  Lancaster,  Pa., 
is  asking  for  bids  for  the  paving  of  Central 
Ave.  with  brick. 

The  County  Court,  Shenandoah,  Pa.,  has  ap- 
pointed viewers  to  lay  out  a  proposed  road 
from  the  Borough  of  Shenandoah  to  Wiggans, 
in  the  Borough  of  Shenandoah  and  through 
Mahanoy  Township. 

The  Barber  Asphalt  Co.  submitted  the  low- 
est bid  to  the  Department  of  Public  Works  of 
Philadelphia,  Pa.,  for  original  paving  with 
asphalt  of  various  streets  in  the  city,  and  also 
for  repaving  a  number  of  asphalt  streets.  The 
company  bid  from  $1.59  to  $1.99  per  sq.  yd. 
for  paving  81  streets. 

Tennessee. 

•{•Bids  will  be  received  until  6  p.  m.,  July 
20,  by  W.  M.  Dunlap,  City  Commissioner, 
Johnson  City,  Tenn.,  for  constructing  bridges, 
sewers,  storm-water  drains,  concrete  curb  and 
gutter  and  street  paving  with  brick,  asphalt, 
bitulithic,  wood  block,  granitoid  or  tar  ma- 
cadam for  improvement  districts  No.  7  and 
No.  8  according  to  plans  and  specifications  in 
the  office  of  the  City  Engineer.  Proposals 
with  specifications  for  any  good  paving  will 
be  considered.  Approximate  quantities:  5,000 
cu.  yds.  excavation,  23,000  sq.  yds.  street  pav- 
ing, 12,000  lin.  ft.  curb  and  gutter,  1,600  lin. 
ft.  6-in.  sewer  connections,  600  lin.  ft.  15-in. 
T.  C.  drains,  11  catch  basins,  16  cu.  yds.  rein- 
forced concrete  to  cover  drain  8  ft.  wide. 

®The  Road  Commission  of  Chattanooga, 
Tenn.,  has  awarded  the  contract  for  the  pav- 
ing of  Main  St.  to  the  Southern  Paving  & 
Construction  Co.,  of  that  city,  for  $67,099. 
The  contract  calls  for  the  construction  of  a 
14-ft.  brick  center,  with  bituminous  concrete 
on  either  side. 

Texas. 

®The  City  Commissioners  of  Dallas,  Tex., 
have  awarded  the  contract  for  the  paving  of 
North  Akard,  from  Caruth  to  McKinney, 
with  creosoted  wood  blocks  to  the  Creosoted 
Wood  Block  Paving  Co.  for  $3.29  per  sq.  yd. 
The  total  cost  is  $9,385. 

The  County  Commissioners,  Houston,  Tex., 
have  granted  a  petition  on  the  part  of  resi- 
dents of  school  district  No.  29,  Harris  County, 


to  open  a  right  of  way  and  build  a  county 
road  to  connect  the  Springs-Cypress  Creek 
road  and  the  Cypress  Creek-Nellis  Prong  road 
with  a  road  running  east  and  west.  John  B. 
Ashe  is  County  Auditor. 

An  election  is  to  be  held  in  Dallas,  Tex., 
on  July  22,  to  decide  whether  or  not  $500,000 
shall  be  voted  for  the  improvement  of  Dallas 
County  roads. 

An  election  was  held  in  Rosenberg,  Tex., 
on  June  26  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $75,000 
for  the  building  of  good  roads  in  Rosenberg 
district. 

The  Good  Roads  Association  of  Road  Dis- 
trict No.  1  of  Bell  County,  Temple,  Tex.,  is 
prosecuting  an  active  campaign  for  the  suc- 
cess of  the  bond  issue  of  $350,000  to  be  ex- 
pended in  building  100  miles  of  good  roads  in 
the  territory  tributary  to  Temple. 

Washington. 

Commissioner  of  Public  Works  D.  C.  Coates 
of  Spokane,  Wash.,  has  recommended  the 
passage  of  a  resolution  calling  for  plans  for 
the  paving  of  Eighth  Ave.,  from  Cannon  to 
Chestnut  Sts.,  for  the  following  pavements: 
Bitulithic,  bitu-mass,  granitoid,  standard  con- 
crete, hassam,  concrete  and  creosoted  wood 
block. 

Plans  for  the  paving  of  Northwest  Blvd., 
by  which  competitive  bidding  will  be  asked  on 
various  classes  of  paving,  have  been  approved 
by  the  City  Commissioners,  Spokane,  Wash. 
City  Engineer  Morton  Macartney's  estimate 
on  the  various  pavements  for  which  bids  will 
be  asked  are:  Asphalt,  $156,500;  asphalt-ma- 
cadam, $113,000;  bitulithic,  $172,000;  bitu-mass, 
$129,000;  granitoid,  $178,600;  standard  con- 
crete, $178,600;  hassam,  $151,300;  petrolithic, 
$194,000;  wood  block,  $187,000.  D.  C.  Coates 
is  Commissioner  of  Public  Works. 

®The  City  Council  of  South  Bend.  Wash., 
has  awarded  the  contract  for  the  construction 
of  asphalt  pavement  to  the  C.  L.  Morris  Con- 
struction Co.,  of  Seattle,  for  $155,045. 
Canada. 

•{•Bids  will  be  received  until  July  15.  by  C. 
S.  Barker,  Sec'y-Treas.,  Whitewood,  Sask.,  for 
the  construction  of  about  66,000  sq.  ft.  of 
cement  sidewalks  and  crossings. 


BRIDGES-STEEL    AND  CONCRETE 


Arkansas. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
22,  by  I.  C.  Gibson,  Clerk,  Arkansas  'County, 
De  Witt,  Ark.,  for  the  construction  of  the 
following  bridges  :  Thirty  ft.  long,  80  ft.,  180 
ft.,  100  ft.,  544  ft.,  225  ft.,  80  ft.,  80  ft.,  50  ft., 
45  ft.,  106  ft.,  305  ft.  long;  all  bridges  to  be 
of  steel,  16  ft.  wide,  with  concrete  abutments 
and  footings. 

•{•Bids  will  be  received  until  noon,  July  5, 
by  County  Clerk,  Helena,  Ark.,  for  the  con- 
struction of  the  following  bridges  in  Phillips 
County :  124  ft.  bridge  over  Lick  River  at 
Shell  bridge ;  135  ft.  bridge  over  Big  Creek  at 
Bonner  bridge.  Plans  and  specifications  are 
on  file  at  the  office  of  the  Clerk.  John  M. 
Quarles  is  Road  Commissioner  in  charge  of 
the  work. 

The  following  contracts  were  recently 
awarded  by  O.  M.  Philpot,  Jefferson  County 
Judge,  Pine  Bluff,  Ark.  Three  concrete  cul- 
verts on  Camden  road,  M.  S.  Hasie,  Jr.,  Dallas, 
Tex.,  $3,475;  a  steel  bridge  on  the  macadam 
road,  M.  F.  Leonard,  Bowie,  Tex.,  $1,600;  a 
wooden  bridge  near  Rob  Roy,  T.  A.  McNulty, 
Pine  Bluff,  $363;  repairs  on  bridge  near  Rob 
Roy,  T.  A.  McNulty,  $185,  and  for  a  culvert 
and  fill  across  a  drain  on  the  McFadden  ferry 
road,  James  McNulty,  $670. 

California. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
10,  by  S.  Witherowe,  Clerk  of  the  Board  of 
Supervisors,  Redding,  Cal.,  for  the  construc- 
tion of  a  steel  and  concrete  wagon  bridge 
across  Fall  River  at  the  Fall  River  Mills  in 


accordance  with  plans  and  specifications  on  file 
with  the  clerk. 

®The  contracts  for  the  construction  of  a 
pile  trestle  and  an  earth  fill  in  Humboldt  Coun- 
ty, Cal.,  were  let  by  the  Commissioners,  June 
13,  at  Eureka,  Cal.,  to  Mercer  Fraser  Co.,  Eu- 
reka, Cal.,  $1,938  and  Elsmore  &  Jacobs,  Eu- 
reka, Cal.,  at  $1,750  respectively. 

The  United  States  Government  has  granted 
a  permit  to  the  Newport  Land  Co.,  W.  S.  Col- 
lins, Los  Angeles,  Cal.,  President,  to  erect  a 
bridge  from  Balboa  Island  to  the  main  land 
on  the  north.  The  structure  will  be  of  rein- 
forced concrete,  180  ft.  long  and  will  connect 
the  Santa  Ana  Road  running  by  way  of  Tus- 
tin. 

The  Ora  Loma  Club,  Hayward,  Cal.,  has 
taken  initiative  steps  toward  having  a  new  sus- 
pension bridge  erected  across  the  Lorenzo 
Creek  to  replace  the  old  structure  which  is 
considered  inadequate. 

Connecticut. 

Citizens  of  New  Haven,  Conn.,  are  strongly 
in  favor  of  the  construction  of  a  new  bridge 
at  Ferry  St.  and  Middletown  Ave.  to  replace 
the  old  structure  which  is  in  very  bad  condi- 
tion. 

Colorado. 

Commissioners  of  Mesa  County,  Grand 
Junction,  Colo.,  have  agreed  to  start  work  on 
the  construction  of  the  proposed  bridge  con- 
necting Clifton  with  Orchard  Mesa  some  time 
this  month,  providing  the  State  Highway  Com- 
mission appropriates  $7,000  to  which  will  be 
added  the  $6,000  originally  provided  for  the 
Main  St.  bridge  in  Grand  Junction. 


Florida. 

®The  contract  for  the  construction  of  the 
concrete  bridge  over  Miller's  Creek  on  the  At- 
lantic Boulevard  has  been  awarded  by  the 
Board  of  Count'-  Commissioners,  Jacksonville, 
Fla.,  to  Logan  Concrete  &  Engineering  Co., 
Jacksonville,  Fla.,  at  $1,451.  Other  bids  were 
as  follows :  Carolina  Concrete  Bridge  Co., 
Greensboro,  N.  C,  "U.503;  A.  J.  Cessary  Co., 
Jacksonville,  Fla.,  $2,306;  Mattair  &  Young. 
Jacksonville,  Fla.,  $1,680. 

Georgia. 

®The  Central  of  Georgia  Ry.  Co.,  C.  K. 
Lawrence,  Savannah,  Ga.,  Chief  Engineer,  has 
awarded  the  contract  for  the  construction  of  a 
viaduct  over  its  tracks  on  Cemetery  St.,  Col- 
umbus, Ga.,  to  Gardner  &  Pease  of  that  city 
at  $10,000.  The  new  bridge  will  replace  the 
old  wooden  structure  now  in  service  at  that 
site. 

Bills  providing  the  necessary  legislative  au- 
thority for  bridging  the  railroad  tracks  at 
Pryor  St.  and  Central  Ave.,  in  Atlanta,  Ga., 
have  been  drawn  and  will  be  introduced  into 
the  General  Assembly  by  Walter  McElreath. 
The  bills  provide  for  a  bridge  either  at  Pryor 
St.  or  Central  Ave.,  or  both,  and  either  for 
elevated  structures  to  conform  with  the  grades 
of  the  Whitehall  St.,  Broad  St.,  and  Forsyth 
St.  bridges  or  for  the  depression  of  the  rail- 
road tracks  sufficiently  to  maintain  the  pres- 
ent grades  in  Pryor  St.  and  Central  Ave.  The 
eievated  structures,  however,  are  considered 
more  probable,  since  they  will  fit  into  the  pro- 
posed Bleckley  plaza  project.  Plans,  prepared 
by  Solomon-Norcross  Co..  Candler  bldg..  At- 
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lanta,  Ga.,  engineers,  engaged  by  those  be- 
hind the  movement,  will  be  submitted  with 
these  bills,  to  clearly  show  just  what  is  pro- 
posed. The  engineers  have  estimated  that  the 
two  bridges  can  be  constructed  and  the  grades 
of  Alabama  and  Wall  Sts.  raised  to  the  bridge 
levels,  practically  carrying  them  to  present  sec- 
ond-story levels,  for  $338,050.  This  is  dis- 
tributed as  follows:  Pryor  St.  viaduct,  $104,- 
490;  Central  Ave.  viaduct,  $103,000;  Wall  St. 
elevation,  $89,910 ;  Alabama  St.  elevation,  $40,- 
650. 

Idaho. 

^•Bids  will  be  received  until  10  a.  m.,  July 

6,  by  Robert  S.  McCrea,  Sand  Point,  Idaho, 
Clerk  of  the  Board  of  County  Commissioners 
for  the  construction  of  a  bridge  across  Gam- 
blin  Creek  in  Bonner  County. 

The  plans  of  the  Pacific  &  Idaho  Northern 
R.  R.  for  rehabilitating  its  line  from  Weiser 
to  Evergreen  as  mentioned  in  our  railroad 
columns,  include  the  construction  of  a  new 
two-span  bridge  over  the  Weiser  River  be- 
tween Goodrich  and  Council.  Each  span  will 
be  50  ft.  long. 

Illinois. 

•J*Bids  will  be  received  until  11  a.  m.,  July 

7,  by  Commissioners  of  Highways  of  the  town 
of  Proviso,  at  room  537,  County  Bldg.,  Chi- 
cago, 111.,  for  the  improvement  of  12th  St. 
bridge  across  the  Desplaines  River  in  said 
township.  Plans  and  specifications  are  on  file 
in  the  office  of  Westcott  &  Ronneberg,  188 
Madison  St.,  Chicago,  111.,  Engineers. 

^•Bids  will  be  received  at  the  Court  House, 
Mt.  Carroll,  111.,  until  2  p.  m.,  July  6  (extension 
of  time  from  June  29,  as  noted  in  our  last  is- 
sue) for  the  construction  of  one  reinforced 
concrete  bridge  in  Mt.  Carroll  township,  Car- 
roll County,  Sherman  Meyers,  Acting  Town 
Clerk,  Mt.  Carroll,  Illinois,  Ashby  bridge: 
Span,  40  ft.;  roadway,  16  ft.;  finished  roadway 
to  bottom  of  footings,  14  ft.  Estimated  amount 
of  concrete  in  structure,  136  cu.  yds.  rein- 
forcing steel  bars,  15.954  lbs.  Nearest  railroad 
station,  Big  Cut  Siding  on  the  C,  B.  &  Q. 
railroad,  1  mile.  Gravel  available  in  creek, 
2  miles  from  bridge  for  25  cts.  per  yd.  Haul, 
3,500  lbs.  We  know  nothing  of  the  quality 
of  this  gravel.  Present  structure,  wood,  A 
truss  of  28  ft.  span  with  2  12-ft.  wood  ap- 
proaches. Ordinary  water  depth,  2  ft;  high 
water  depth,  5%  ft.  Excavation  will  be  in 
sand,  and  bearing  piles  will  probably  be  neces- 
sary. Work  to  be  completed  on  or  before  Oct. 
1,  1911.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office,  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,  Springfield,  111. 

•J«Bids  will  be  received  at  the  Town  Hall, 
near  Pike,  111.,  until  10  a.  m.,  July  8,  for  the 
construction  of  one  reinforced  concrete  bridge 
in  Ross  Township,  Pike  County.  J.  M.  Sweet- 
man,  Town  Clerk,  Pleasant  Hill,  111.  Sand 
Slough  Bridge  No.  3 — Span,  30  ft. ;  roadway, 
16  ft.;  finished  roadway  to  bottom  of  foot- 
ings, 14%  ft.;  length  of  wings,  10  ft.  Estim- 
ated amount  of  concrete  in  structure,  91  cu. 
yds.;  reinforcing  steel,  10,385  lbs.  Nearest 
railroad  station,  Pike,  on  the  C.  &  A.  railroad, 
2  miles.  Gravel  in  creek  near  Atlas,  can  be 
delivered  at  bridge  site  for  about  $1.25  per  cu. 
yd.  Excavation  will  average  10  ft.  in  sandy 
loam  to  clay.  No  existing  bridge  at  site.  Work 
to  be  completed  on  or  before  Oct.  1,  1911. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commis- 
sion which  may  be  seen  at  the  Town  Clerk's 
offiee  or  may  be  obtained  unon  application  in 
writing,  from  the  Illinois  Highway  Commis- 
sion, Springfield,  III. 

•J»Rids  will  be  received  at  the  Town  Hall, 
Woodland,  HI  ,  until  I  p.  m  ,  July  12,  for  the 
eonstriietion  of  a  .''span  concrete  bridge  in 
I'.elmont  Township,  Iroquois  County.  Rufus 
Kendall,  Town  Clerk.  Watseka,  III.  Woodland 
Rridge — 161  ft.  4  ins.  over  all;  roadwav.  18 
ft.  in  the  clear.  Two  plain  concrete  piers. 
Hittatirc  from  finished  roadway  to  bottom  of 


pier,  36  ft.  Two  reinforced  concrete  abut- 
ments, 19  ft.  high;  length  of  wings,  16  ft. 
Estimated  amount  of  concrete  in  structure, 
656.4  cu.  yds.;  reinforcing  steel,  79,265  lbs. 
Nearest  railroad  station,  Woodland,  on  the 
C.  &  E.  I.  railroad,  M  of  a  mile.  Material 
will  have  to  be  shipped  in.  Contract  to  in- 
clude the  removal  of  present  structure,  after 
new  bridge  has  been  thrown  open  to  traffic. 
Work  to  be  completed  on  or  before  Novem- 
ber 12,  1911.  More  detailed  information  may 
be  had  by  an  examination  of  the  plans  and 
specifications  prepared  by  the  Illinois  Highway 
Commission  which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,  Springfield,  Illinois. 

•J«Bids  will  be  received  at  the  County  Clerk's 
office,  Ottawa,  111.,  up  to  1  p.  m.,  July  20,  for 
the  construction  of  one  reinforced  concrete 
bridge  in  Mission  Township,  LaSalle  County. 
A.  E.  Bach,  County  Clerk,  Ottawa,  111.  Water- 
well  Bridge— Span,  30  ft.;  roadway,  20  ft.; 
finished  roadway  to  bottom  of  footings,  12% 
ft.;  wings,  12  and  16  ft.  Estimated  amount  of 
concrete  in  structure,  about  104  cu.  yds.;  rein- 
forcing steel,  11,523  lbs.  Nearest  railroad  sta- 
tion, Sheridan  on  the  C,  B.  &  Q.  railroad,  4 
miles.  Gravel  available  at  pit,  3  miles  from 
bridge  site;  haul,  1  cu.  yd.  Not  familiar  with 
its  character.  Present  structure,  22  ft.,  wood. 
A  truss.  Excavation  east  side,  6  ft.;  west  side, 
10  ft.  in  black  loam  to  probably  gravel.  Work 
to  be  completed  on  or  before  Oct.  1,  1911. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,  111. 

®Bridge  Committee  of  Hunter  Township 
Highway  Commissioners  and  County  Super- 
visor has  awarded  the  contract  for  the  con- 
struction of  the  bridge  at  Brick  ford  over 
Brouilett's  Creek  to  the  Paris  Bridge  Co., 
Paris,  111.,  and  the  contract  for  grading  to 
Claude  Crum.  The  cost  of  the  structure  is 
estimated  at  $5,000. 

OMalakoski  &  Sons  are  building  a  private 
cement  bridge  across  the  Desplaines  River  for 
Judge  A.  Z.  Watson  to  his  home  in  River- 
side, 111.  It  will  take  the  place  of  the  private 
suspension  bridge  formerly  built  by  him  be- 
low the  Bourbon  Spring  Rapids.  The  span  is 
reduced  from  160  to  140  ft.  and  its  lines  are 
artistically  drawn  to  harmonize  with  his  rus- 
tic and  densely  wooded  home  grounds  occupy- 
ing a  sixty-acre  peninsula  or  loop  on  the  river. 
The  structure  and  drives  are  private,  but  with 
some  restrictions  the  owner  intends  it  for  the 
use  of  the  public  at  large  thereby  giving  a 
short  central  connection  between  the  villages 
of  Riverside  and  Lyons  for  light  travel  at 
least. 

®The  contract  for  the  construction  of  a 
bridge  over  the  North  Fork  of  Salt  Creek 
near  Swisher  to  the  Decatur  Bridge  Co.,  De- 
catur, 111.,  at  $3,200. 

City  Council  of  Paris,  111.,  has  referred  the 
Beuna  Vista  Street  Viaduct  proposition  to 
the  Committee  on  Streets  and  Alleys.  It  is 
proposed  to  erect  a  steel  structure. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  in.,  July 
10,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  reinforced  con- 
crete arch  bridge  across  the  canal  at  Roache 
Ave. 

■{•Bids  will  be  received  until  July  26,  by 
Board  of  St.  Joseph  County  Commissioners, 
South  Rend,  Ind.,  for  the  construction  oi  B 
reinforced  concrete  bridge  estimated  to  COSt 
$65,000  and  a  plate  girder  bridge  at  l.ogan  St., 
Misbawaka,  Ind.,  estimated  to  cost  $50,000. 
Hans  and  specifications  may  be  obtained  of  \V. 
S   Moore,  City  Engineer,  South  Bend,  Ind. 

(•>Thc  Commissioners  of  Rush  County  at 
Rushville,  Ind.,  awarded  the  construction  con- 
tracts for  the  following  bridges:  Moscow 
bridge  was  awarded  to  L.  E.  Kennedy,  $545; 
Murphy  bridge  in  Posey  township,  Hurk  com- 
pany, $774;  the  Gray  bridge  in  Union  town- 


ship, Burk,  of  New  Castle,  $549;  the  Myers- 
bridge  in  Posey  township,  to  the  New  Castle 
firm,  for  $2,490.  .Bids  on  the  Glidden  bridge 
were  rejected.  The  Dyer  bridge  in  Posey  to 
Philander  Weaver,  of  Carthage,  $785. 

Iowa. 

City  Council  of  Des  Moines,  la.,  has  or- 
dered the  construction  of  two  bridges  across 
Four-Mile  Creek  at  Des  Moines,  la.,  spanning 
the  creek  at  Avenue  Frederick  Hubbell  and 
North  St.  The  cost  of  the  work  is  estimated 
at  $4,000  each.  The  Department  of  Streets 
and  Public  Improvements,  it  is  said,  will  ad- 
vertise for  bids  for  the  Avenue  Frederick 
Hubbell  structure  at  once.  George  Dobson  is 
Bridge  Engineer. 

The  Tri  City  Railway  Co.,  J.  F.  Porter, 
Davenport,  la.,  president,  has  awarded  the 
contract  for  the  construction  of  a  new  steel 
bridge  over  Darling  Creek  on  16th  Ave.,  be  ■ 
tween  First  and  Second  Sts.  on  Elm  St.  line 
in  Moline  to  the  Kansas  City  Bridge  Co.,  Kan- 
sas City,  Mo.  The  structure  as  proposed  will 
be  196  ft.  long  consisting  of  three  spans. 

Kansas. 

®The  contract  for  the  reconstruction  of  the 
Fillmore  St.  bridge  at  Topeka,  Kan.,  has 
been  awarded  to  the  Massillon  Bridge  & 
Structural  Co.,  Massillon,  O.,  at  $989. 

®The  contract  for  the  construction  of  the 
Wakarusa  bridge,  according  to  advices  from 
Topeka,  Kan.,  has  been  awarded  to  the  To- 
peka Bridge  &  Iron  Co.,  Topeka,  Kan.,  at 
$5,800. 

Bids  are  soon  to  be  called  by  Commission- 
ers of  Allen  County,  at  Iola,  Kan.,  for  the 
construction  of  bridges  located  over  Deer 
Creek  one  mile  south  of  Carlyle;  over  Osage 
Creek,  2  miles  south  of  Mildred ;  over  Goose 
Creek  in  Cottage  Grove  township;  over  Coal 
Creek  in  Salem  township. 

Louisiana. 

A  resolution  has  been  adopted  by  the  Police 
Jury  of  St.  Tammany  Parish,  Covington,  La., 
indorsing  the  proposition  to  build  a  bridge 
connecting  the  parish  with  New  Orleans. 
Maryland. 

^•Bids  will  be  received  until  noon,  July  17, 
by  State  Roads  Commission,  Union  Trust 
Bldg.,  Baltimore,  Md.,  for  the  construction 
of  a  bridge  over  the  Nanticoke  River  between 
Dorchester  and  Wicomico  counties  at  Sharp- 
town,  Md.  The  structure  will  be  640  ft.  long 
including  pivot  draw  with  two  75-ft.  openings, 
6  spans,  deck  plate  girder  construction.  Plans 
and  specifications  may  be  obtained  of  the 
Commission  on  payment  of  $2.  J.  M.  Tucker 
is  Chairman. 

Massachusetts. 
•J*Bids  will  be  received  until  5  p.  m.,  July  17, 
by  Board  of  Street  Commissioners,  Fitchburg. 
Mass.,  T.  J.  Sheehan,  Clerk,  for  the  construc- 
tion of  the  Fifth  St.  viaduct.  Each  bid  must 
be  accompanied  by  a  certified  check  payable 
to  the  city.  The  engineer's  estimates  of  the 
quantities  of  work  to  be  done,  are  as  follows: 
Earth  excavation,  in  foundations,  2,500  cu.  yds. 
Rock  excavation,  in  foundations,  85  cu.  yds. 
Cinder  filling  under  sidewalks.  190  cu.  yds. 
Gravel  fill  on  roadway  of  bridge,  470  cu.  yds. 
Steel  bars  for  concrete  reinforcement,  87.5 
tons.  Structural  steel,  erected  in  place.  292.5 
tons.  Concrete  1:3:5  Class  A,  1,176  cu.  yds. 
Concrete  1 :3  :5  Class  R.  99  cu.  yds.  Concrete 
1:2%  :4%  Class  C,  988  cu.  yds.  Concrete 
1:2%  :4%  Class  D,  315  cu.  yds.  Concrete 
1  :2%  :4  Class  E,  1,566  cu.  yds.  Concrete 
1 :2%  :4  Class  F,  8  cu.  yds.  Hand  rails,  erect- 
ed, complete,  1,378  lin.  ft  Scrubbing  concrete 
surfaces,  1,500  sq.  ft.  Painting  concrete  sur- 
faces, 15,000  sq.  ft.  Storm  water  inlets  and 
drain  pipes,  2.  Electric  conduits.  1,378  dust  ft. 
Lamp  posts,  single  lights,  8.  I.amp  posts,  clus- 
ter lights.  6.  Electric  wiring.  Plans  may 
be  seen  and  specifications  and  forms  of  pro- 
posals obtained  at  the  office  of  Timothy  J. 
Sheehan.  City  Kngincer.  Kitchbnrg,  Mass,  and 
at  the  office 'of  lames  II.  Kuertes,  Consulting 
Kngincer.  110  Nassau  Street.  New  York  City, 
upon  inakjng  a  deposit  of  $25. 

Michigan, 

Roard  of  Public  Works,  Saginaw,  Mich.,  is 
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still  undetermined  in  regard  to  the  type  of 
structure  desired  at  Johnson  St.  It  is  prob- 
able that  plans  will  be  prepared  for  a  lift 
bridge.    R.  W.  Roberts  is  City  Engineer. 

Minnesota. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
5,  by  O.  -  Halden,  County  Auditor,  Duluth, 
Minn.,  for  the  construction  of  bridges  and 
improvements  of  roads  in  St.  Louis  County. 

®Commissioners  of  Itasca  County  at  Grand 
Rapids,  Minn.,  have  awarded  the  contract  for 
the  construction  of  the  bridge  over  the  Mis- 
sissippi at  Blackberry  to  the  Hennepin  Bridge 
Co.,  Minneapolis,  Minn.,  at  $14,000. 

®The  contract  for  the  construction  of  the 
bridge  over  Obrien  Creek  has  been  awarded 
by  the  township  board  of  Nashwauk,  Minn., 
to  Paul  H.  Tweed  of  Nashwauk. 

Plans  and  specifications  are  now  being  pre- 
pared by  Oscar  Claussen,  City  Engineer,  St. 
Paul,  Minn.,  for  the  construction  of  a  new 
bridge  over  the  Great  Northern  Ry.  tracks  at 
Lexington  Ave.    H.  P.  Keller  is  Mayor. 

A  bill  has  been  introduced  into  the  House 
of  Representatives,  Washington,  D.  C,  pro- 
viding for  the  construction  of  a  bridge  across 
the  St.  Croix  River  from  a  point  in  Burnette 
County,  Wis.,  to  Pine  County,  Minn.  The 
work  will  be  done,  it  is  said,  by  the  Twin  City 
&  Lake  Superior  Ry.  Co.,  of  which  L.  N. 
Loomis,  Minneapolis,  Minn.,  is  General  Man- 
ager and  Chief  Engineer  of  the  railway. 

Missouri. 

•{•Bids  will  be  received  until  5  p.  m.,  July 
10,  by  Harvey  O.  Garst,  City  Engineer  or 
City  Clerk,  Trenton,  Mo.,  for  the  construction 
of  a  brick  or  concrete  arch  culvert  25  ft.  long 
and  4  ft.  square. 

The  Tenth  Ward  Improvement  Association, 
St.  Louis,  Mo.,  has  passed  a  resolution  indors- 
ing the  bond  issue  of  $900,000  for  the  com- 
pletion of  the  municipal  bridge  at  that  place. 

At  a  recent  meeting  of  the  Central  Avenue 
Improvement  Association,  at  6764  First  Ave., 
St.  Louis,  Mo.,  a  resolution  was  adopted  in- 
dorsing the  issuance  of  bonds  for  the  com- 
pletion of  the  Municipal  free  bridge. 

Montana. 

As  the  result  of  a  recent  inspection  trip  of 
the  Cascade  County  Commissioners,  Great 
Falls,  Mont,  to  the  site  of  the  proposed  Sun 
River  bridge  it  was  decided  that  a  structure 
243  ft.  in  leneth  would  be  necessary  at  a  cost 
of  about  $10,000.  The  matter  will  be  taken  up 
with  the  commissioners  of  Teton  County  at 
Chouteau,  Mont. 

Nebraska. 

Residents  in  the  vicinity  of  4th  and  Ida  Sts., 
Omaha,  Neb.,  are  making  efforts  to  secure  the 
construction  of  a  bridge.  George  W.  Craig 
is  City  Engineer. 

New  Jersey. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
9,  by  County  Committee  on  Roads  and  Assess- 
ments, Newark,  N.  J.,  for  the  construction  of 
the  following  work  in  Essex  County  of  which 
James  Owen  is  Engineer :  Constructing  con- 
crete arch  on  Parkway,  Montclair,  Construct- 
ing concrete  arch  bridge  on  Maple  St.,  West 
Orange.  Constructing  concrete  culvert  on 
Ridgewood  Ave.,  Glen  Ridge.  Constructing 
concrete  culvert  on  Pleasant  Valley  way,  near 
Pleasantdale  School  house,  West  Orange.  Con- 
structing iron  pipe  drain  on  Bloomfield  Ave., 
near  Belmont  Ave.,  Belleville.  Re-covering 
bridge  with  concrete  on  Dutch  lane,  Caldwell. 
Laying  300  ft.  of  42-in.  reinforced  concrete 
pipe  on  Long  St.,  East  Orange.  Laying  440  ft. 
of  36-in.  reinforced  concrete  pipe  on  Walnut 
St.,  East  Orange.  Furnishing  and  setting  1,500 
ft.  of  wooden  post  and  rail  fence  on  Watchung 
Ave.,  Bloomfield.  Furnishing  and  setting  500 
ft.  of  wooden  post  and  rail  fence  on  Joralemon 
St.,  Belleville.  Furnishing  and  laying  1,300  ft. 
of  20-in.  vitrified  pipe  on  Westfield  Ave.,  Cald- 
well. 

Plans  will  be  decided  upon  by  J.  L.  Bauer, 
Elizabeth,  N.  J.,  Engineer  of  Union  County 
and  Joshua  Daughty,  Somerville,  N.  J.,  of 
Somerset  County  in  regard  to  the  construction 
of  a  new  bridge  on  Washington  Ave  at  Plain- 
field,  N.  J. 


New  York. 

•{•Bids  will  be  received  until  noon,  July  15, 
by  Town  Board,  Massena,  N.  Y.,  for  the  con- 
struction of  a  bridge  in  that  town.  Plans  and 
specifications  may  be  obtained  of  B.  S.  O'Neill, 
Massena,  N.  Y.,  upon  a  deposit  of  $1. 

The  State  Commissioner  of  Highways,  Al- 
bany, N.  Y.,  has  condemned  the  old  iron 
bridge  over  West  Canada  Creek  at  Hinckley, 
N.  Y.,  and  town  boards  of  Trenton  and  Russia 
have  under  consideration  the  matter  of  build- 
ing a  new  structure.  It  is  believed  that  a  con- 
crete bridge  with  20-ft.  roadway  and  4-ft.  side- 
walks will  be  erected.  The  cost  of  such  a 
structure  is  estimated  at  $12,000. 

A  special  election  was  recently  held  at  Eden, 
N.  Y.,  to  vote  on  the  proposition  of  appro- 
priating $2,500  for  the  construction  of  an  iron 
bridge  over  Eighteen  Mile  Creek  at  Clarks- 
burg, a  small  village  east  of  the  town. 

At  a  special  election  held  recently  at  Lysan- 
der,  N.  Y.,  taxpayers  voted  to  bond  the  town 
for  $25,000  to  provide  their  share  of  the  cost 
of  a  new  bridge  at  Phoenix  to  replace  the  old 
structure  which  has  been  condemned.  The 
town  of  Schroeppel  will  also  be  in  on  the  pro- 
position. 

Ohio. 

•{•Bids  will  be  received  until  noon,  July  19, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  construction  of  the  superstructure  and 
miscellaneous  work  in  connection  thereof  for 
the  Gilbert  Ave.  viaduct.  Each  bid  must  be 
accompanied  by  a  bond  in  the  sum  of  $20,000 
or  a  certified  check.  Plans  and  specifications 
can  be  obtained  of  the  Chief  Engineer  of  the 
Department  of  Public  Service. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
26,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  the  extension  and  grading  of  S. 
O.  M.  Road,  Orange  township  in  accordance 
with  plans  and  specifications  on  file  with  Frank 
R.  Ladder,  County  Engineer.  Bids  to  be 
marked  Proposal  for  construction  of  Culvert 
per  Report  No.  2831. 

•{•Bids  will  be  received  until  11  a.  m.,  July  19, 
by  Board  of  Cuyahoga  County  Commissioners, 
Cleveland,  O.,  for  the  construction  of  bridge 
extension  South  Woodland  Road,  Warrens- 
ville  township  under  Report  No.  2822  and  for 
bridge  extension  on  South  Woodland  road  in 
Warrensville  township  under  Report  No.  2823. 

®County  Commissioners,  Plymouth,  O., 
awarded  the  contract  for  the  construction  of 
the  substructure  of  the  Trimmer  bridge  in 
New  Haven  township  to  Riley  Pardo,  Monroe- 
ville,  at  $695.  The  contract  for  the  super- 
structure of  the  Garrett  Bridge  was  awarded 
to  the  Modern  Construction  Co.,  Fremont,  O., 
at  $350. 

®The  contract  for  the  pile  driving  and  sub- 
structure of  the  Gilbert  Ave.  viaduct  at  Cin- 
cinnati, O.,  was  awarded  to  the  Cranford  Con- 
struction Co.,  Temple  Bar  Annex,  Brooklyn, 
N.  Y.,  at  $50,160.  List  of  bids  received  by  the 
Director  of  Public  Service,  May  29,  was  pub- 
lished in  our  June  7  issue. 

Tentative  plans  have  been  completed  by 
Frank  Lander,  County  Engineer,  Cleveland, 
O.,  and  County  Bridge  Engineer,  Flegate,  for 
the  construction  of  the  new  high  level  bridge 
which  will  span  the  Cuyahoga  River  between 
Superior  Ave.  N.  W.  on  the  East  Side  and 
Detroit  Ave.  N.  W.  on  the  West  Side.  The 
plans,  which  have  been  submitted  to  the 
County  Bridge  Commission,  provide  for  a 
structure  3,200  ft.  long  and  about  80  ft.  wide 
and  double  deck,  the  top  being  for  foot  pas- 
sengers and  vehicles  and  the  lower  deck  for 
street  cars  and  underground  cars.  The  cost 
is  estimated  at  $3,500,000. 

Commissioners  of  Lorain  County,  O,  at 
Elyria,  O.,  will  on  July  17  hold  a  special  hear- 
ing on  the  proposition  of  constructing  a  high 
level  bridge  at  South  Lorain  estimated  to  cost 
$70,000.  _ 

Commissioners  of  Montgomery  County, 
Dayton,  O.,  have  adopted  a  resolution  provid- 
ing for  the  issuance  of  $10,000  for  the  con- 
struction and  repair  of  bridges. 

Plans  have  been  completed  for  the  con- 
struction of  the  proposed  concrete  bridge 
across  the  Ottawa  River  at  Pine  St.,  Lima,  O., 


and  bids  for  the  work  will  be  asked  by  the 
Allen  County  Commissioners  at  that  city. 

An  effort  is  being  made  by  citizens  of  Ashta- 
bula, O.,  to  secure  the  condemnation  of  the 
present  bridge  across  the  Ashtabula  river  by 
the  U.  S.  War  Department.  Providing  the 
movement  is  successful  the  County  Commis- 
sioners will  take  up  the  matter  of  building  a 
new  structure.  J.  S.  Matson,  Jefferson,  O.,  is 
County  Engineer. 

At  a'  recent  meeting  of  the  City  Council, 
Ashtabula,  O.,  an  ordinance  was  passed  ap- 
proving plans  and  granting  permission  to  the 
Lake  Shore  Ry.  to  build  a  new  bridge  at  Col- 
umbus St.  According  to  plans  the  structure- 
will  be  36  ft  .wide  with  24  ft.  roadway  and  two 
6-ft.  sidewalks. 

Plans  and  specifications  have  been  com- 
pleted by  F.  S.  Shipley,  City  Engineer,  Cin- 
cinnati, O.,  for  the  improvement  of  Sycamore, 
Vine,  Race  and  12th  St.  bridges  over  the  canal 
at  an  estimated  cost  of  $2,382. 

Pennsylvania. 

•{•Bids  will  be  received  until  1  p.  m.,  July 

17,  (readvertisement  of  bids  received  June  1) 
by  Board  of  County  Commissioners,  Lock 
Haven,  Pa.,  for  the  construction  of  a  bridge 
across  the  West  Branch  of  the  Susquehanna 
River  at  McElhattan,  Pa. 

•{•Bids  will  be  received  until  noon,  July  10, 
by  County  Commissioners,  West  Chester,  Pa., 
for  the  construction  of  a  stone  arch  bridgt 
over  Chester  Creek  at  the  Street  Road,  near 
Westtown  station.  A  certified  check  for  $200 
must  be  filed  with  each  bid. 

•{•Bids  will  be  received  until  noon,  July  7, 
by  R.  J.  Cunningham,  County  Controller, 
Pittsburg,  Pa.,  for  the  filling  of  approaches  to 
bridge  No.  5,  Robinson  Run,  and  for  building 
the  arch  of  bridge  No.  1,  Davis  Run. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
10,  by  County  Commissioners,  West  Chester, 
Pa.,  for  removing  the  iron  truss  bridge  erected 
over  Chester  Creek,  near  Westtown  Station 
and  replacing  said  bridge  upon  new  founda- 
tions, over  White  Clay  creek  near  Philips  Mill, 
London  Grove  township.  S.  Shortlidge  is 
Chairman  of  the  Board  of  Commissioners. 

•{•Bids  will  be  received  until  10  a.  m.,  July 

18,  by  County  Controller,  Reading,  Pa.,  for 
furnishing  not  less  than  30,000  and  not  more 
than  40,000  barrels  of  Portland  cement.  Bar- 
rels shall  contain  380  lbs.  According  to  speci- 
fications cement  must  be  delivered  to  the  Penn 
St.  bridge  site  on  the  Schuylkill  River  in  such 
quantities  as  required. 

®The  York  Bridge  Co.,  York,  Pa.,  contrac- 
tors for  the  building  of  the  Mulberry  St. 
viaduct  at  Scranton,  Pa.,  has  sublet  the  sub- 
structure to  W.  H.  Lyons  of  Sunbury,  Pa. 

®The  contract  for  the  construction  of  two 
concrete  bridges,  Hooverhurst  and  Little  Yel- 
low Creek  has  been  awarded  by  the  County 
Commissioners  at  Indiana,  Pa.,  to  the  Ferro 
Concrete  Co.,  Harrisburg,  Pa.,  at  $1,495  each. 
Bids  were  opened  June  29.  W.  H.  Ayers  is 
Clerk  of  the  Commissioners. 

Board  of  County  Commissioners  at  Indiana, 
Pa.,  has  approved  the  plans  for  the  erection  of 
a  bridge  over  Sulphur  Run  at  Blairsville.  The 
cost  of  the  work  will  be  divided  between  the 
borough  of  Blairsville  and  Indiana  County.  W. 
J.  O'Brien,  Latrobe,  Pa.,  is  Borough  Engineer. 

Board  of  County  Commissioners,  Norris- 
town,  Pa.,  has  under  consideration  the  con- 
struction of  a  bridge  over  the  Tacony  Creek 
at  Cheltenham  in  Montgomery  County.  The 
cost  of  the  work  is  estimated  at  $6,000. 

It  is  reported  that  final  plans  have  been 
completed  for  the  construction  of  the  new 
Penn  St.  bridge  over  the  Schuylkill  River  in 
Reading,  Pa.  City  Council  will  soon  ask  bids 
for  a  concrete  structures,  it  is  believed.  The 
cost  of  the  work  will  be  divided  between  the 
city  and  Berks  County. 

Plans  for  the  construction  of  the  proposed 
Seventh  St.  bridge  at  Altoona,  Pa.,  have  been 
submitted  to  the  City  Authorities  by  the  en- 
gineering department  of  the  Pennsylvania  R. 
R.  Co.  A  special  election  was  held  about  a 
year  ago  at  which  a  bond  issue  of  $"25,000  was 
voted  for  this  improvement.  Franz  Engstrom 
is  City  Engineer. 


*{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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An  agreement  has  been  reached  by  the 
Commissioners  of  Crawford  County,  Mead- 
ville,  Pa.,  it  is  said,  with  the  officials  of  the 
Northwestern  Pennsylvania  R.  R.,  practically 
assuring  the  construction  of  a  new  concrete 
bridge  over  the  French  Creek  at  Mead  Ave. 
A  petition  has  been  filed  asking  that  one  span 
of  the  structure  be  at  least  200  ft.  in  length. 

South  Dakota. 

Bids  are  being  asked  for  the  construction 
of  a  water  works  system  at  Ipswich,  S.  Dak., 
estimated  to  cost  $22,500.  Information  can 
be  obtained  of  the  Dakota  Engineering  Co., 
Mitchell,  S.  Dak.  The  following  are  included : 
SV2  miles  of  mains,  brick  pumping  station,  60,- 
000  gal.  tank  and  tower;  55,000  gal.  concrete 
reservoir. 


Tennessee. 

A  hearing  was  held  lune  23  by  Maj.  W.  W. 
Harts,  Nashville,  Tenn.,  U.  S.  Engineer  in 
Charge  of  the  Tennessee  and  Cumberland 
Rivers,  on  the  location  of  two  bridges  over 
the  Tennessee  River.  Hamilton  County  has  ap- 
propriated $750,000. 

Washington. 

City  Council  of  Hoquiam,  Wash.,  has  in- 
structed the  clerk  to  call  for  bids  for  the  con- 
struction of  a  wooden  bridge  across  the 
Hoquiam  river  at  Ramer  Ave.  According  to 
the  plans  prepared  the  cost  is  estimated  at 
$15,000. 


Canada. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
11,  for  the  construction  of  concrete  abutments 
at  Armstrongs  Bridge  on  the  Perth  Waterloo 
County  line,  3  miles  south  of  Milbank.  Bow- 
man &  Connor,  Berlin,  Ont.,  Engineers,  will 
furnish  information. 

•{•Bids  will  be  received  until  noon,  July  29, 
by  Board  of  County  Commissioners,  Ottawa, 
Ont.,  for  the  construction  of  a  concrete  bridge 
estimated  to  cost  $1,977. 

®The  contract  for  the  construction  of  the 
Weston  Road  bridge  has  been  awarded  by  the 
Board  of  Control,  Toronto,  Ont.,  as  follows : 
Concrete  work,  E.  C.  Lewis,  $2,600 ;  Steel 
span,  Canada  Foundry  Co.,  at  $8,740. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

®The  contract  for  the  construction  of  levees 
at  Marion,  Ark.,  has  been  awarded  by  the 
St.  Francis  Levee  Board,  368  Randolph  Bldg., 
Memphis,  Tenn.,  to  Lowrance  Bros.,  Memphis, 
Tenn.,  at  $0.23  45  per  cu.  yd.  B.  G.  Coving- 
ton is  Chief  Engineer  of  the  Board.  The 
work  will  include  about  500,000  cu.  yds. 

The  recently  formed  Cadron  Lock  and  Dam 
District  has  effected  its  permanent  organiza- 
tion, J.  D.  Collier,  Conway,  Ark.,  being  elected 
President.    The  district  embraces  about  60,- 

000  acres  of  land  in  the  bottoms  of  Cadron 
Creek  and  its  tributaries,  including  territory 
in  both  Faulkner  and  Conway  counties.  It 
was  organized  for  the  purpose  of  constructing 
a  concrete  lock  and  dam  across  Cadron  Creek 
at  Gleason,  six  miles  west  of  Conway,  where 
the  railroad  crosses  the  stream,  and  the  divid- 
ing line  between  the  two  counties. 

Illinois. 

•{•Bids  will  be  received  until  noon,  August 
5,  by  Board  of  Trustees,  East  Side  Levee  and 
Sanitary  District,  Sexton  Bldg.,  East  St.  Louis, 
111.,  for  the  construction  of  a  1,200  ft.  concrete 
wall  and  a  10  mile  earth  levee  with  8  to  12  ft. 
crown,  to  be  known  as  projects  Nos.  3  and  4. 
The  work  will  include  approximately  1,600,000 
cu.  yds.  of  earth  embankment,  1,400  cu.  yds.  of 
concrete,  250  lin.  ft.  of  cast  iron  pipe  culvert, 
24  and  30  in.  in  diameter;  330  lin.  ft.  of  24  in. 
vitrified  pipe  culvert.  3  hand  gates  and  3  auto- 
matic flood  gates.  R.  W.  Sikking  is  Clerk  of 
the  Board.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  noon,  July  11, 
by  Drainage  Commissioners  of  Union  Drain- 
age Disttrict  No.  1,  Danforth,  111,  for  the 
necessary  labor  and  material  for  the  improv- 
ing, deepening  and  widening  of  two  open 
ditches  of  the  said  district  by  dredge  or 
scraper.  The  main  ditch  and  the  west  branch 
as  designed  on  the  profile  for  said  work ;  the 
total  length  of  said  ditches  so  to  be  improved 
is  15,005  ft.  and  the  estimated  total  excava- 
tion of  earth  is  10,350  cu.  yds.  Plans  and 
specifications  are  on  file  with  F.  H.  Siemons, 
Town  Clerk,  Danforth,  111. 

®P,ids  were  opened  June  22  by  the  Com- 
missioners of  Little  Vermillion  Special  Drain- 
age District,  at  office  of  Ray  &  Dobbins,  At- 
torneys, Champaign,  for  the  construction  of 
the  main  open  ditch  of  the  district.  The  con- 
tract was  awarded  to  N.  C.  Met linnis,  Be- 
ment,  III.,  at  9  CtS,  per  cu  yd.  The  work  in- 
(  hides  excavating  a  ditch  about  II  miles  long, 
requiring  1011,550  cu.  yds.  of  excavation. 
Indiana. 

•  Hid     w  en    1  >pencd    June    'I    bj  Ml  

1  -ii  1  I  )ii(  h  (  oinmi  inner,  Valparai  >. ..  [tld  . 
f.,i    Hi.    <  onstriiction    of    the   John  Koselkl 

Drain,  tlx-  contract  being  awarded  to  Wm. 

Brown,  Hebron,  tnd.,  at  IM%  ets.  per  yd. 
The  WOrk  comprise-.     17.7  miles  dredge  work, 

10  50  and  :io  ft.  bottom,  including  166,109  cu. 
■  I     1,888  ft.  of  7  in  ,  2,000  ft.  In  in  ,  839  ft. 
of  12  in  ,  1,680  ft  of  1 1  in  .  1 .70',  ft  of  15-in., 

L846  ft   of  10  in.,  and  1,000  ft.  of  IK  in.  drain 

tile. 


®Wm.  Brown  of  Hebron,  Ind.,  has  been 
awarded  the  contract  by  Marion  Curtis,  Ditch 
Commissioner,  Court  House,  Valparaiso,  Ind., 
for  the  construction  of  the  John  Koselki 
drain,  comprising  17.7  miles  of  dredge  work, 

10,  20  and  30  ft.  bottom,  including  466,199  cu. 
yds. ;  1,338  ft.  of  -7-in,  2,000  ft.  10-in.,  839  ft. 
bf  12-in.,  1,650  ft.  of  14-in.,  1,705  ft.  of  15-in., 
4,346  ft  of  16-in.  and  4,000  ft.  of  18-in.  drain 
tile.  The  work  was  awarded  at  $4.96%  per 
yd.  G.  F.  Stinchrield,  Valparaiso,  County 
Surveyor. 

Iowa. 

•{•Bids  will  be  received  until  2  p.  m.,  July  7, 
by  J.  G.  Devine,  County  Auditor,  Dakota  City, 
la.,  for  the  construction  of  a  ditch  or  drain  in 
Lake  and  Vernon  townships,  Humboldt  county, 
and  Liberty  township,  Wright  county,  the 
ditch  to  be  known  in  Humboldt  county  as 
Humboldt- Wright  Joint  Drainage  District  No. 
3,  and  in  Wright  county  as  Drainage  District 
No.  47,  said  ditch  having  been  divided  in  sec- 
tions 1  and  2. 

•{•Bids  will  be  received  until  1  p.  m.,  July 
12,  by  C.  O.  Dixon,  County  Auditor,  Rock- 
well City,  la.,  for  the  cleaning,  deepening  tnd 
widening  of  Ditch  No.  6  at  an  estimated  cost 
of  $14,820. 

®The  contract  for  the  construction  of 
County  Ditch  No.  2  was  let  at  Fairmont, 
Minn.,  on  June  30  to  L.  P.  Axelson,  Clear 
Lake,  la.,  at  $21,520. 

®Bids  were  opened  June  27  by  John  S. 
Blow,  County  Auditor,  Spirit  Lake,  la., 
for  the  construction  of  open  and  drain  tile, 
as  follows :  2,200  ft.  of  open  ditch,  av.  depth 
8  ft.,  6-ft.  bottom,  and  37,190  ft.  of  6  to  26-in. 
tile  drain.  The  Worthington  Concrete  Tile 
Co.,  Worthington,  Minn.,  was  awarded  the 
contract  at  $12,877. 

Minnesota. 

•{•Bids  will  be  received  until  11  a.  m.,  July 

11,  by  A.  P.  Erickson,  County  Auditor,  Min- 
neapolis, Minn.,  for  the  construction  of  Ditch 
No.  22,  including  approximately  3,000  yds.  of 
excavation.    The  cost  is  estimated  at  $4,637. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
15,  by  H.  J.  Welte,  County  Auditor,  Crooks- 
ton,  Minn.,  for  the  construction  of  Countv 
Ditch   No.  86. 

•{•Bids  will  be  received  until  1  p.  m.,  July  11, 
by  II.  1'.  Edwards,  County  Auditor,  Fairmont, 
Minn.,  for  the  digging  and  constructing  of 
Judicial  Ditch  No.  10  in  Martin  County,  Minn. 
The  work  will  include  the  following  approxi- 
mate quantities:  Open  ditch  requiring  the  re- 
moval of  99,621  yds.  of  earth  and  reducing  the 
waste  banks  to  a  depth  of  2  ft.,  estimated  cost 
$12,153.  Tiled  portion  requiring  the  digging 
of  trenches,  furnishing  bard  burned  vitrified 

1  He,  refilling  ditch  and  furnishing  bulkheads, 

si/e  and  number  of  feel  of  tile  as  follows,  to- 
wil  49,986  ft  Of  l!  in  tile,  20,694  ft.  of  H-in. 
tile,  13,010  ft    of  10  in.  tile.  6,489  ft    of  12  in. 

tile,  11,848  ft.  of  L4  in.  tile.  18,288  ft.  of  16  in. 

tile,  22,606  ft.  of  IS  in.  tile,  15,288  ft.  of  20-in. 
tile  and  1,980  ft   of  21  in,  tile;  estimated  cost 

.,1  tiled  portion,  $59,268    Total.  $71,721. 
'•'The  contract  for  the  construct  inn  of  the 


Rush  Creek  ditch  in  Maple  Grove  and  Rush 
Creek  Townships  has  been  awarded  to  A.  C. 
Davisson,  Rochester,  Ind.,  at  $12,000.  F.  H. 
Nutter,  Minneapolis,  Minn.,  is  County  Drain- 
age Engineer. 

®The  contract  for  County  Ditch  No.  2a 
was  let  June  30  at  Fairmont,  Minn.,  to  Sher- 
burn  Cement  Tile  Co.,  Sherburn,  Minn.,  at 
$8,998. 

Mississippi. 

•{•Bids  will  be  received  until  8  p.  m.,  July  20, 
by  Bobo  &  Brannon,  Engineers,  Clarksdale, 
Miss.,  for  the  excavation  of  a  drainage  canal  : 
for  the  Sunflower  Plantation,  Merigold,  Miss.,  ' 
2Vz  miles  long,  containing  approximately  35,000 
cu.  yds.    Profile  and  specifications  are  on  file 
at  the  office  of  Taylor  &  Crate,  1433  Exchange 
Bldg.,  Memphis,  Tenn.,  and  at  the  office  of  the  i 
engineers  and  J.  A.  Reves,  Merigold,  Miss. 

New  Mexico. 

®The   Midland   Bridge   Co.,   Kansas  City, 
Mo.,  has  been  awarded  the  contract  at  $1,500  ' 
for   constructing   dikes   to   protect   the  new  j 
steel  bridge  across  the  Pecos  River  near  Ar- 
tesia,  N.  Mex. 

The  following  progress  report  on  the  U.  S. 
Reclamation  work  at  Elephant  Buttes  has 
been  received :  The  large  sandstone  quarry  at 
the  Engle  dam  site,  Sierra  county,  has  been 
opened.  The  embankment  road  on  the  west 
side  of  the  Rio  Grande  is  completed.  An 
earth  embankment  1,962  ft.  long,  55  ft.  high, 
containing  195,000  cu.  yds.,  and  costing  $60,- 
000,  will  be  thrown  up  in  a  gap  to  keep  the 
water  in  the  reservoir  from  running  over  at 
that  point.  A  road  is  to  be  built 
through  Ash  canon  to  the  Engle  road. 
A  number  of  new  cottages  are  com- 
pleted and  work  on  the  messhall  at  the 
lower  town  site  has  begun.  Three  of  the 
spans,  each  50  ft.  long,  over  the  Rio  Grande, 
of  the  highway  bridge  are  completed.  Fifty 
carloads  of  lumber  are  being  received  from 
Beaumont,  Tex.  Fifty  carloads  of  cement  are 
also  being  received  from  El  Paso  and  a  car-, 
load  of  mules,  22  head,  has  arrived  from  Kan- 
sas City. 

North  Carolina. 
•{•Bids  will  be  received  until  noon,  I u I \  24, 
by  the  Southern  Assembly  at  the  office  of 
J.  W.  Seaver,  Jr.,  Chief  Engineer,  Waynes- 
ville,  N.  C,  for  the  erection  of  an  earth  dam 
and  appurtenances.  A  check  for  $500  must 
he  filed  with  each  bid.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  the  Chief 
Engineer  and  at  I-'ncixi  tuinc  \  Contk.u  ting, 
537  S  Dearborn  St.,  Chicago,  111.  Official  ad  - 
vertisement  will  be   found  elsewhere  in  thisM 

Ohio. 

f^Bids  were  opened  June  23  by  Director  of  I 
Public  safety  of  Cleveland.  ().,  for  furnishing  I 
f.  o.  b.  Colony  Farm,  one  steam  traction fl 
ditcher,  the  contract  being  awarded  to  thi  J 
Buckeye  Ditcher  Co.,  Findlav.  O  .  at  $1,100.  j 

(•rI'he  County  Coinniis.sioners  at  Port  (  lin 
ton  have  awarded  contracts  for  the  diking  and  J 
improving    of    the    west    harbor    in    n.inbltr.M  I 


•J*  indicates  work  now  open  for  bids.    •'  indicates  a  contract  let  recently. 
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township,  as  follows :  John  N.  Magee,  dredg- 
ing about  140  rods  or  ditch  and  building  a 
dike  at  a  cost  of  $2,000 ;  The  Ohio  Pump  Co. 
of  Port  Clinton  to  furnish  two  pumps,  each 
of  a  capacity  of  5,000  gals,  per  minute,  for 
$1,000;  St.  Marys  Machine  Co.,  two  24  HP. 
engines,  $1,928. 

South  Dakota. 
•J*Bids  will  be  received  until  1  p.  m.,  July  11, 
by  County  Auditor,  Alexandria,  S.  Dak.,  for 


the  construction  of  tile  drains  in  Fulton,  S. 
Dak.  According  to  the  plans  and  specifications 
on  file  at  the  office  of  the  County  Auditor  and 
at  the  Missouri  Valley  Engineering  Co.,  Mitch- 
ell, S.  Dak.,  the  work  will  require  the  follow- 
ing semi-hard  burned  tile:  1,864  ft.  of  6-in., 
average  depth  8  ft.;  2,224  ft.  8-in.,  average 
depth  9  ft.;  366  ft.  9-in.,  average  depth  9.5  ft.; 
maximum  cut  10  ft.  Also  3  brick  manholes 
3  ft.  in  diameter.    Soil  is  clay  and  gravel ; 


no  railroad  to  cross ;  nearest  railroad  station 
is  Fulton,  Vz  mile  from  the  work. 

Wisconsin. 
®MuIgrew  Joyce  Co.,  Dubuque,  la.,  for 
open  ditch  work  for  the  Cushing  Drainage 
District,  the  work  involving  about  34,000  cu. 
yds.  of  excavation.  Bids  were  opened  June  15 
at  Osceola,  Wis.,  by  C.  W.  Staples,  Secretary 
of  the  District.  The  contract  price  was  21 
cts.  per  cu.  yd. 


WATER-WORKS 


Alabama. 

®W.  W.  Moore  of  Birmingham,  Ala.,  has 
been  awarded  the  contract  to  construct  an 
electric  light  plant  and  a  waterworks  system 
in  the  city  of  Russellville,  Ala.  The  estimated 
cost  of  the  plant  is  $22,000. 

Arkansas. 

Two  waterworks  companies  have  made  ap- 
plication for  waterworks  franchise  to  the  City 
Council  of  Mammoth  Springs,  Ark.  The  plan 
of  either  company  is  to  connect  both  Thayer, 
Mo.,  and  Mammoth  Springs  under  one  sys- 
tem. 

The  Board  of  Commissioners  of  Conway, 
Ark.,  has  decided  upon  the  enlargement  of 
some  of  the  water  mains  and  the  extension 
of  others.  The  Front  St.  main  was  ordered 
changed  from  6-in.  to  8-in.  in  the  eastern  part 
of  the  city  and  several  additional  fire  hydrants 
are  to  be  installed. 

California. 

The  citizens  of  Long  Beach,  Cal.,  on  June  27 
voted  on  the  proposition  of  purchasing  the  two 
water  plants  of  the  city  for  the  sum  of  $850,- 
000. 

According  to  an  announcement  reported  to 
have  been  made  by  Col.  M.  M.  Ogden  of  the 
Union  (Bay  Cities)  Water  Co.,  at  a  recent 
meeting  of  the  Hopkins  Street  Improvement 
Club,  Oakland,  Cal.,  that  company  will  im- 
mediately extend  the  pipe  distribution  system 
through  East  Oakland  to  23rd  Ave.,  and  to 
the  city  of  Alameda. 

Colorado. 

Fort  Lupton,  Colo.,  has  sold  bonds  to  the 
amount  of  $35,000  for  a  new  water  system. 

Georgia. 

•|*Bids  will  be  received  until  noon,  July  10, 
by  City  Council,  Macon,  Ga.,  for  the  construc- 
tion of  5,003  ft.  of  12-in.;  3,140  ft.  of  8-in. 
and  5,363  ft.  of  C-in.  pipe,  with  hydrants,  gate 
valves,  etc. 

*f*Bids  will  be  received  until  July  17,  by  City 
Council,  Americus,  Ga.,  for  the  construction 
of  a  reinforced  concrete  reservoir  60  ft.  in 
diameter  by  13  ft.  deep.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  J.  B.  Ansley, 
City  Engineer. 

Illinois. 

•f»Bids  will  be  received  until  4  p.  m.,  July 
6,  by  Village  of  Lake  Zurich,  111.,  for  the  bor- 
ing and  sinking  of  a  well  in  the  village.  Emil 
Frank  is  Secy,  of  the  Board  of  Local  Im- 
provements. 

®The  contract  for  furnishing  the  pipe  cov- 
erings for  the  68th  St.  pumping  station  has 
been  awarded  by  L.  E.  McGann,  Commission- 
er of  Public  Works,  Chicago,  111.,  to  Keasby 
&  Matteson  Co.,  208  Lake  St.,  contract  price, 
$1,050. 

®The  contract  for  furnishing  the  coal  bunk- 
ers and  machinery  for  the  Roseland  pumping 
station,  104th  St.  and  Stewart  Ave.,  has  been 
awarded  to  J.  E.  Roemheld,  New  York  Life 
Bldg.,  by  L.  E.  McGann,  Commissioner  of 
Public  Works,  Chicago. 

The  town  of  Pittsfield,  111.,  is  agitating  the 
installation  of  a  municipal  waterworks  system. 

A  recommendation  that  the  Belleville  Water 
Supply  Co.,  of  Belleville,  III.,  be  granted  a 
franchise  for  piping  water  from  the  Missis- 
sippi River,  has  been  made  to  the  City  Coun- 
cil of  Belleville  by  a  special  committee  of 
property  owners. 


It  is  reported  that  the  citizens  of  Heyworth, 
111.,  on  June  27  voted  the  issuance  of  bonds 
to  the  amount  of  $14,000  for  the  installation  of 
a  waterworks  system. 

The  citizens  of  Herrin,  111.,  on  June  19, 
voted  the  issuance  of  bonds  in  the  sum  of 
$33,500  for  the  installation  of  a  water  works 
system.  The  estimated  cost  of  the  system  is 
$45,500.  _ 

The  City  Council  of  Rushville,  111.,  has  voted 
to  recall  the  special  election  to  have  been  held 
on  June  27  to  vote  on  the  proposition  of  bond- 
ing the  city  for  $30,000  to  improve  the  water 
works  system. 

Indiana. 

®Robert  Kersey  of  South  Bend,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Public  Works  of  Lafayette,  Ind.,  for  the  sink- 
ing of  new  wells  for  the  city  waterworks  at 
$427  per  well. 

Iowa. 

The  town  of  Coin,  la.,  will  soon  vote  bonds 
to  the  amount  of  $12,000  for  the  construction 
of  a  waterworks  system. 

The  City  Commissioners  of  Sioux  City,  la- 
have  authorized  the  Mayor  to  borrow  $15,000 
for  the  purpose  of  putting  in  another  deep 
well. 

Mayor  F.  M.  Norris  of  Mason  City,  la.,  has 
recommended  to  the  City  Council  the  rebuild- 
ing of  the  city  water  supply  system,  with  the 
addition  of  many  fire  hydrants,  more  hose  and 
more  wells.  Another  high  pressure  pump  is 
contemplated. 

Maryland. 

®The  Board  of  Awards  of  Baltimore,  Md., 
has  awarded  the  contract  for  new  pumps  to 
the  Bethlehem  Steel  Co.,  for  $114,000.  The 
specifications  called  for  bids  on  a  48-in.  stroke, 
a  54-in.  stroke  and  a  60-in.  stroke;  the  bids 
being  $109,500,  $112,500  and  $114,000  respec- 
tively.   Bids  were  opened  June  28. 

Maryland. 

®The  United  States  Cast  Iron  Pipe  Co., 
Philadelphia,  Pa.,  has  been  awarded  the  con- 
tract by  the  Board  of  Aldermen,  Frederick, 
Md.,  for  furnishing  and  laying  cast  iron  pipe ; 
Chas.  Roy  of  Johnstown,  Pa.,  for  laying  pipe, 
and  R.  D.  Wood  &  Co.,  of  Philadelphia,  for 
furnishing  valves.  Bids  were  opened  June  15. 
W.  H.  Boardman,  426  Walnut  St.,  Philadel- 
phia, is  Engineer. 

Massachusetts. 

•f»Bids  will  be  received  until  2  p.  m.,  Julv 
10,  by  Board  of  Public  Works,  Pittsfield, 
Mass.,  for  the  laying  of  water  pipe.  A  cer- 
tified check  for  $1,250  must  be  filed  with  each 
bid.  Plans  and  specifications  can  be  obtained 
of  Hiram  A.  Miller,  Consulting  Engineer,  8 
Beacon  St.,  Boston,  Mass.  A.  B.  Farnham  is 
Engineer  of  the  Board  of  Public  Works.  The 
principal  item  included  in  the  contract  is  lay- 
ing about  10,400  ft.  of  24-in.  cast  iron  pipe. 

•J*Bids  will  be  received  until  2  :30  p.  m.,  July 
7,  by  Metropolitan  Water  &  Sewerage  Board. 
1  Ashburton  Place,  Boston,  Mass.,  for  laying 
about  6,700  ft.  of  20-in.  cast  iron  pipe  in  Hyde 
Park,  Mass. 

®The  Board  of  Public  Works  of  Boston, 
Mass.,  has  awarded  the  contract  for  relaying 
water  pipe  in  Brighton,  Caldwell,  Crafts, 
Beacham  and  Middlesex  S's.,  Charlestown,  to 
S.  Camoia  for  $1,119.  Bids  were  opened 
June  9. 


®The  Department  of  Public  Works  of  Bos- 
ton, Mass.,  has  awarded  Hugh  McNulty  the 
contract  for  laying  water  pipe  in  Intervale  St., 
Dorchester;  Howitt  road,  Maple  and  Maxfield 
Sts.,  West  Roxbury;  Park  Vale  Ave.,  Miles 
and  Tip  Top  Sts.,  Brighton ;  Cottage,  Lubec 
and  Orleans  Sts.,  East  Boston.  The  contract 
price  is  $1,141.    Bids  were  opened  June  15. 

®J.  A.  Costello  &  Co.  have  been  awarded  the 
contract  by  the  Department  of  Public  Works 
of  Boston,  Mass.,  for  relaying  water  pipe  in 
Church,  Fayette  and  Melrose  Sts.,  city  proper, 
for  $1,715.    Bids  were  opened  June  9. 

®Eagar  &  McNamee  have  been  awarded  the 
contract  by  the  Board  of  Public  Works,  Bos- 
ton, Mass.,  for  furnishing  1,500  concrete  meter 
boxes  for  $4.10  per  box.  Bids  were  opened 
June  7. 

The  City  Council  of  Boston,  Mass.,  upon 
'the  recommendation  of  the  Mayor,  has  passed 
an  order  providing  for  the  expenditure  of 
$150,000  for  the  extension  of  the  high-pres- 
sure water  system. 

Michigan. 

The  final  plans  and  specifications  for  the 
filtration  plant  and  extensions  of  the  water- 
works of  Flint,  Mich.,  have  been  presented  to 
the  water  board.  Bids  for  the  construction 
will  be  asked  as  soon  as  the  City  Council  ap- 
proves the  plans.  W.  G.  Clark  is  Consulting 
Engineer. 

Minnesota. 
4*Bids  will  be  received  until  11  a.  m.,  July 
11,  by  Village  of  Clara  City,  Minn.,  at  the 
office  of  C.  S.  Swiers,  Recorder,  for  the  con- 
struction of  a  water  works  system.  Oscar 
Claussen  Engineering  Co.,  German  American 
Rank  Bldg.,  St.  Paul,  Minn.,  Engineers. 

Mississippi. 

Plans  will  soon  be  prepared  by  Engineer 
X.  A.  Kramer  of  Magnolia,  Miss.,  for  the  con- 
struction of  waterworks  and  sewerage  sys- 
tems in  the  town  of  Morgan  City,  La.,  es- 
timated to  cost  $60,000.  The  water  supply 
will  be  secured  from  the  river.  The  contract 
will  be  let  as  soon  as  plans  have  been  pre- 
pared. M.  D.  Shannon  of  Morgan  City  is 
official  in  charge. 

The  citizens  of  Biloxi,  Miss.,  on  June  27 
voted  the  issuance  of  bonds  to  the  amount  of 
$70,000  for  improvements  and  extension  to  the 
water  works. 

Missouri. 

•J*Bids  will  be  received  until  2  p.  m.,  July  12. 
by  Purchasing  Agent,  Kansas  City,  Mo.,  for 
design,  manufacture  and  installation  of  a  bat- 
tery of  water  tube  boilers.  E.  B.  Harrington, 
Secretary  of  the  Board  of  Fire  and  Water 
Commissioners,  has  plans  and  specifications  on 
file. 

®The  Builders  Material  Supply  Co.,  of  Kan- 
sas City,  Mo.,  has  been  awarded  the  contract 
by  the  City  Council  of  Emporia,  Kan.,  for  wa- 
terworks improvements  for  $9,097.  The  work 
includes  building  a  four  mile  three  phase  trans- 
mission line  and  installing  two  vertical  elec- 
trically driven  pumps  of  2,000,000  gal.  capacity 
each.  Fred  H.  Smith  is  City  Clerk.  Bids 
were  opened  June  22. 

The  citizens  of  Shelbina,  Mo.,  on  June  27, 
voted  in  favor  of  the  installation  of  a  water- 
works and  a  sewerage  system.  The  estimated 
cost  of  both  systems  is  $84,000. 

An  election  will  probably  be  held  in  Cabool. 
Mo.,  in  the  near  future  for  the  purpose  of 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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voting  on  the  proposition  of  issuing  bonds  to 
the  amount  of  $10,000  for  a  waterworks. 

Nebraska. 

^•Bids  will  be  received  until  7  p.  m.,  July 
6,  by  G.  Marriott,  City  Clerk,  Chadron,  Neb., 
for  constructing  concrete  dam,  earth  rill  and 
a  wooden  stave  conduit  line  from  the  dam  site 
to  the  city. 

®The  Mayor  and  Water  &  Light  Committee, 
Hastings,  Neb.,  has  awarded  the  contract  for 
the  sinking  of  a  new  well  at  the  waterworks 
to  Fleming  &  Ockinga  of  Hastings.  The  con- 
tract calls  for  a  water  flow  of  34,000  gals,  per 
hour. 

The  village  of  Benedict,  York  County,  Neb., 
on  June  27  voted  the  issuance  of  bonds  to  the 
amount  of  $10,000  for  the  installation  of  a  wa- 
ter works. 

New  Jersey. 

A  proposition  to  purchase  land  surrounding 
Morris  Lake,  Newton's  water  supply,  has 
been  made  by  the  executor  of  the  Wharton  es- 
tate, with  chairman  William  H.  Nicholis  of  the 
Town  Committee,  Newton,  N.  J. 

New  York. 

®The  Board  of  Water  Supply  of  New  York 
City  has  awarded  T.  A.  Gillespie  Co.  of  New 
York  the  contract  for  the  building  of  the 
siphon  tunnel  at  Cornwall,  where  the  Catskill 
water  is  to  be  brought  under  the  Hudson 
River.    The  contract  price  is  $1,649,020. 

The  Village  Trustees  of  Mechanicville,  N. 
Y.,  have  decided  to  extend  the  water  main  on 
Grand  St.,  from  Fourth  Ave.  to  Fifth  Ave. 
The  work  will  require  1,500  ft.  of  pipe. 

North  Dakota. 

»J*Bids  will  be  received  until  8  p.  m.,  July 
6,  by  J.  King,  City  Auditor,  Ellendale,  N.  Dak., 
for  the  construction  of  about  1,806  lin.  ft.  of 
1-in.  water  main. 

Ohio. 

•f*Bids  will  be  received  until  noon,  July  17, 
by  Director  of  Public  Service,  Columbus,  O., 
for  the  necessary  labor  and  materials,  except 
as  specified  in  Section  2,  for  laying  cast  iron 
force  mains  and  appurtenances  in  Grubb,  San- 
dusky and  Scott  Sts.  The  preliminary  esti- 
mate of  West  Side  Force  Main,  Contract  No. 
22,  is  as  follows:  Item  1,  wet  excavation,  2,100 
cu.  yds. ;  2,  dry  excavation,  4,500  cu.  yds. ; 
3,  laying  36-in.  c.-i.  pipe,  3,800  lin.  ft. ;  4,  laying 
24-in.  c.-i.  pipe,  30  lin.  ft.;  5,  laying  16-in.  and 
12-in  c.-i.  pipe,  60  lin.  ft.;  6,  laying  6-in.  c.-i. 
pipe,  70  lin.  ft. ;  7,  concrete,  250  cu.  yds. ;  8, 
brick  masonry,  25  cu.  yds.;  9,  setting  air 
valves,  5 ;  10,  twisted  steel  rods,  2,700  lbs. ;  11, 
manhole  steps  and  tie  rods,  760  lbs.;  12,  iron 
castings,  7,400  lbs.;  13,  removing  and  relaying 
cement  sidewalks,  1,600  sq.  ft.;  14,  removing 
and  relaying  brick  pavement,  90  sq.  yds.;  15, 
removing  and  relaying  macadam,  80  sq.  yds. ; 
16,  resetting  curb,  30  lin.  ft. 

•{•Bids  will  be  received  until  noon,  July  14, 
by  Board  of  Public  Affairs,  Andover,  O.,  for 
furnishing  and  erecting  a  complete  combined 
pumping  unit  of  a  Triplex  pumping  engine 
direct  connected  and  driven  through  a  fric- 
tion clutch  by  oil  or  gasoline  or  natural  gas 
engine  of  a  strength  to  pump  250  gals,  of 
water  per  minute  against  a  domestic  head  in- 
cluding suction  lift  of  150  ft.  L.  E.  Chapin, 
Pittsburg,  Pa.,  is  Engineer. 

®The  Village  of  Euclid,  O.,  has  awarded 
Gould  &  Mayback,  of  Cleveland,  O.,  the  con- 
tract for  furnishing  the  necessary  labor  and 
material  for  the  improvement  of  Cliffvicw 
Ave,  from  the  north  line  of  Euclid  Road  to 
tin  south  line  of  Roseland  Ave.,  by  construct- 
ing a  6-in.  water  main  therein.  Bids  were 
„•  '1  June  !6  by  P  H.  Shoaff,  Village  Clerk. 

©Contracts  for  two  electric  current  genera- 
tors for  the  filtration  plant  of  the  waterworks 
have  been  awarded  by  lb'-  I'lifilic  Service  De- 
partment of  Cincinnati,  0.,  to  the  Fort  Wayne 
Electric  Works  for  $1,688, 

Construction  Supt.  I IcfTernan  has  recom- 
mended to  the  City  Council  of  Dayton,  O.,  an 
extension  of  the  water  mains  on  Alberta  St., 
as  far  as  Caldwell  St. 

The  riti/ens  of   Bedford,  O.,  on  June  20 


voted  the  issuance  of  bonds  for  the  installation 
of  a  waterworks  system.  Work  will  begin  as 
soon  as  the  contract  can  be  awarded.  The 
water  supply  will  be  drawn  from  the  city 
mains  near  the  Warrensville  farm. 

The  companies  which  have  been  combined 
into  the  Trumbull  Public  Service  Co., 
financed  by  Otis  &  Hough  and  the  Cities  Serv- 
ice people,  are  the  Warren  Water  &  Light  Co., 
and  the  Hydro  Electric  &  Gas  Co.,  both  of 
Warren,  O.  The  new  company  will  supply 
gas,  electricitv  and  water  in  Warren,  and  elec- 
tricity in  Niles,  Newton  Falls,  Leavittsburg 
and  intermediate  territory.  Of  common  stock 
$1,500,000  is  issued,  of  preferred  $200,000,  and 
of  bonds  $700,000.  Henry  L.  Doherty  of  Col- 
umbus, O.,  is  President,  George  H.  Jones  of 
Warren,  Vice-President,  and  George  Fellius  of 
Warren  is  Secy.-Treas. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Cleveland,  O.,  authorizing  the 
water  works  department  to  expend  $700,000  to 
extend  the  West  Side  tunnel. 

Oklahoma. 

*J*Bids  will  be  received  until  July  15,  it  is 
said,  by  city  of  Waynoka,  Okla.,  for  the  ma- 
terial for  the  construction  of  water  works 
system  and  electric  light  plant.  William  Havi- 
land,  Alva,  Okla.,  is  Engineer. 

®The  city  of  Denison,  Tex.,  has  contracted 
with  D.  W.  Rainey  of  Muskogee,  Okla.,  to  put 
down  a  deep  well  at  the  Shawnee  reservoir. 
The  contract  stipulated  $2  per  ft.  for  the  first 
300  ft.  and  $2.50  per  ft.  for  the  next  250  ft. 
or  fraction  thereof. 

Consulting  Engineer  E.  T.  Archer  has  sub- 
mitted his  report  to  the  City  Council  of  Bar- 
tlesville,  Okla.,  relative  to  repairs  and  exten- 
sions of  the  water  plant  and  the  securing  of 
a  pure  water  source.  It  is  recommended  that 
a  reservoir  be  constructed  that  will  contain 
1,000,000,000  gals,  and  additional  filters  and 
pumps,  a  new  emergency  pumping  station  to 
cost  $12,000  and  new  mains  laid. 

An  election  is  to  be  held  in  Pawhuska,  Okla., 
some  time  during  July  to  decide  on  issuing 
bonds  in  the  sum  of  $60,000  for  the  improve- 
ment and  extension  of  the  municipal  water 
and  light  plant. 

An  election  will  be  held  July  15  in  the  city 
of  Henrietta,  Okla.,  to  vote  on  the  proposition 
of  issuing  bonds  in  the  sum  of  $18,000  to  con- 
struct a  dam  across  the  Little  Wichita  River 
to  increase  the  water  supply  of  the  city. 

F.  P.  McCormick  at  $89,605,  submitted  the 
lowest  bid  to  the  City  Council  of  Muskogee, 
Okla.,  on  June  27  for  the  construction  of  the 
water  works  intake  and  inlet  tower. 

Pennsylvania. 

®The  Clarion  Water  Co.  of  Clarion,  Pa., 
has  awarded  the  contract  for  the  steel  settling 
tank  to  the  Hammond  Iron  Works  of  War- 
ren, Pa.  Chester  &  Fleming,  Union  Bank 
Bldg.,  Pittsburg,  Pa.,  are  Consulting  Engineers 
for  this  work. 

South  Dakota. 

■{•Bids  will  be  received  until  about  July  15, 
by  City  Council  of  Ipswich,  S.  Dak.,  for  the 
construction  of  a  water  works  system.  The 
estimated  cost  of  the  work  is  $20,000.  Dakota 
Engineering  Co.,  Mitchell,  S.  Dak.,  Engineers. 

The  Commercial  Club  of  Bruce,  S.  Dak.,  is 
agitating  the  installation  of  a  waterworks  sys- 
tem. 

The  Missouri  Valley  Engineering  Co..  408- 
412  Western  Nat.  Bank  Bldg.,  Mitchell,  S. 
Dak.,  has  been  awarded  the  contract  for  the 
design  and  .superintendence  of  construction  for 
a  complete  waterworks  system  for  the  town 
of  White  Lake,  S.  Dak.,- the  cost  of  which 
will  be  approximately  $16,000. 

The  citizens  of  Beach,  S.  Dak.,  will  some 
time  this  summer  vote  on  the  proposition  of 
issuing  bonds  in  the  sum  of  $12,000  for  the 
installation  of  a  new  waterworks  system.  The 
work  will  include  the  construction  nf  ,i  tower. 
W.  T  Plumison  of  Reach  is  Engineer.  F  I". 
N'oble  of  Hench  will  have  charge  of  the  work. 
Texas. 

'•'The  City  Commissioners  of  Dallas.  Tex., 
have  awarded  the  contract  for  furnishing  13,- 


200  ft.  of  wrought  iron  pipe,  from  one  to  eight 
in.  in  size  to  Briggs-Weaver  Machinery  Co., 
for  $2,759. 

The  City  Commissioners  of  Port  Lavaca, 
Tex.,  have  adopted  two  ordinances  granting 
rights  to  two  companies  to  operate  water 
works,  electric  light  and  power  systems.  C.  J. 
&  J.  K.  Spittal,  owners  of  the  Port  Lavaca 
Ice  &  Power  plant,  represented  the  first  com- 
pany, and  W.  E.  Shell  represented  a  new  com- 
pany.   Work  is  to  be  begun  in  six  months. 

The  Board  of  City  Commissioners,  Dallas, 
Tex.,  has  authorized  the  purchase  of  three 
large  air  compressors,  two  pumping  engines, 
the  necessary  8  to  16-in.  water  pipe  and  other 
fixtures  for  immediate  use  in  the  water  de- 
partment. 

The  Aqua  Pura  Water  Co.,  of  Houston, 
Tex.,  has  been  purchased  by  Dr.  W.  R.  Eck- 
hardt  from  James  H.  Bute  for  a  consideration 
of  $16,000.  Improvements  will  be  made  to  the 
plant. 

Bids  for  furnishing  new  pumping  engines  at 
the  Galveston  waterworks  have  been  received 
by  the  City  Commissioners  of  Galveston,  Tex., 
as  follows :  Smith  &  Whitney,  Contract  En- 
gineers, Dallas  Tex. — One  Canton-Hughes 
high-duty  pumping  engine,  complete  with  in- 
stallation and  all  connections,  $17,854.  A.  M. 
Lockett  &  Co.,  Contracting  Mechanical  En- 
gineers, New  Orleans,  La. — One  Laidlaw- 
Dunn  Gordon  cross-compound  pumping  en- 
gine, $13,987 ;  one  Prescott  cross-compound 
Corliss  crank  and  flywheel  pumping  engine, 
$12,178;  one  Prescott  cross-compound  Corliss 
crank  and  flywheel  pumping  engine,  $12,778. 
Allis  Chalmers  Co.,  Milwaukee,  Wis. — One 
horizontal  cross-compound  pumping  engine, 
$13,942.  . 

Washington. 

®The  Seattle  Heat  &  Plumbing  Co.,  Seattle, 
Wash.,  has  been  awarded  the  contract  by  the 
State  Board  of  Control,  Olympia,  Wash.,  for 
the  construction  of  a  gravity  water  supply  sys- 
tem at  Northern  Hospital  for  Insane,  Sedro- 
Woolley,  Wash.,  for  $24,502.  Bids  were 
opened  June  26. 

West  Virginia. 
•J»Bids  will  be  received  until  noon,  July  24, 
by  Water  Works  and  Sewerage  Board,  Clarks- 
burg, W.  Va.,  at  the  office  of  Scott  G.  High- 
land, Secy.,  for  furnishing  and  erecting  two 
200  h.p.  water  tube  boilers  complete  including 
80  ft.  steel  stack,  steam  water  connections  and 
other  appurtenances.  Plans  and  specifications 
can  be  seen  and  blank  forms  of  proposal  ob- 
tained at  the  office  of  the  Secretary  and  of 
the  Engineers,  Hering  &  Fuller,  314  Oak  Hall 
Bldg.,  Clarksburg,  W.  Va.  A  certified  check  in 
the  sum  of  $500  must  accompany  each  pro- 
posal. 

Wisconsin. 
•J*Bids  will  be  received  until  1 :30  p.  m., 
July  19,  by  Common  Council,  New  Lisbon, 
Wis.,  for  the  erection  of  a  complete  electric 
water  plant.  W.  S.  Sargent  is  City  Clerk.  A. 
H.  Meyer,  767  College  Ave.,  Appleton,  Wis.,  is 
Engineer. 

The  Special  Water  Committee  has  been  ap- 
pointed by  the  City  Council  of  La  Crosse,  Wis., 
to  select  a  competent  engineer  to  draft  plans 
and  specifications  for  an  entire  new  water 
plant  to  supply  the  city  of  La  Crosse.  Paul 
W.  Mahoney  of  the  firm  of  Mahoney  &  Schu- 
bert, 320-22  Main  St.,  La  Crosse,  is  Secy,  of 
the  Committee. 

The  Railway  Rate  Commission  of  Wiscon- 
sin has  ordered  the  city  of  Madison  to  de- 
velop a  new  water  supply.  It  is  proposed 
to  tap  the  proposed  vein  of  water  under  the 
city,  which  Hydraulic  Engineer  Charles  S. 
Slif liter  of  the  University  of  Wisconsin  states 
exists  there. 

Canada. 

•{•Bids  will  be  received  until  5  p.  m.,  July 
24,  by  W.  Griffiths,  Clerk,  Burnaby,  Out.,  for 
supplying  138  sluice  and  special  valves,  from 
3  to  24-in. 

I'lie  citizens  nl  Kinderslcy,  Sask.,  on  June 
'.!  voted  by-laws  amounting  in  all  to  $28,000 
for  local  improvements,  including  $lo,ooo  for 
lire  protection  and  $15,000  for  sidewalks. 


indicates  work  now  open  for  bids.    <•>  indicates  a  contract  let  recently. 
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Arkansas. 

The  Board  of  County  Commissioners,  Sew- 
er Improvement  District  No.  1,  H.  A.  Hamil- 
ton, Chairman,  Prescott,  Ark.,  has  retained 
Jas.  W.  Beebe,  Consulting  Engineer,  Poteau, 
Okla.,  to  design  a  system  of  sanitary  sewers. 

The  citizens  of  Conway,  Ark.,  are  agitating 
the  installation  of  a  sewer  system. 

California. 

®The  Board  of  Public  Works  of  Oakland, 
Cal.,  has  awarded  the  contract  for  carrying 
the  garbage  of  the  city  out  to  sea  to  the  Sig- 
nal Steamship  Co.  for  $2,480  per  month. 

®The  Board  of  Public  Works  of  Oakland, 
Cal.,  has  awarded  contracts  for  the  construc- 
tion of  sewers  in  Districts  Nos.  2,  3  and  4, 
for  which  bids  were  opened  June  17  as  fol- 
lows :  District  No.  2,  Contra  Costa  Construc- 
tion Co.,  $76,648;  District  No.  3,  C.  D.  Vin- 
cent, $100,268;  District  No.  4,  C.  D.  Vincent, 
$108,731.  The  contract  for  District  No.  1  has  ' 
been  withheld.  A  list  of  the  bids  received  for 
this  work  was  given  in  our  June  28  issue'.  J. 
W.  Nelson  is  Secretary  of  the  Board. 

The  citizens  of  Santa  Ana,  Cal.,  at  a  re- 
cent mass  meeting,  decided  unanimously  that 
bonds  should  be  voted  for  a  sewer  in  the 
southwest  part  of  the  city. 

Plans  and  specifications,  prepared  by  Rey- 
nolds &  Whitman,  of  Sacramento,  Cal.,  for 
the  construction  of  a  sewer  system  in  Dixon, 
Cal.,  have  been  adopted.  Bids  for  the  con- 
struction of  the  system  will  be  advertised  for 
at  once.  The  citizens  recently  voted  a  bond 
issue  of  $40,000  for  this  purpose. 

Colorado. 

•f«Bids  will  be  received  until  11  a.  m.,  July 
12,  by  Board  of  Public  Works,  Denver,  Colo., 
for  the  necessary  labor  and  material  for  the 
construction  of  subdistrict  sewers,  manholes, 
inlets,  appurtenances  in  Subdistrict  No.  4,  Cap- 
itol Hill  Storm  Sewer  District  No.  1.  A  cer- 
tified check  for  $1,000  must  be  filed  with  each 
bid.    Henry  Read  is  President  of  the  Board. 

•J«Bids  will  be  received  until  11  a.  m.,  July 
12,  by  Board  of  Public  Works,  Denver,  Colo., 
for  the  necessary  labor  and  materials  for  the 
construction  of  subdistrict  sewers,  manholes, 
inlets  and  appurtenances  in  Subdistrict  No.  7, 
Capitol  Hill  Storm  Sewer  in  District  No.  1.  A 
certified  check  for  $1,000  must  be  filed  with 
each  bid.  Henry  Read  is  President  of  the 
Board. 

®The  Westcott  Doan  Investment  Co.,  Gas  & 
Electric  Bldg.,  Denver,  Colo.,  has  been  award- 
ed the  contract  for  constructing  part  A  sub- 
district  storm  sewers  and  appurtenances,  Dis- 
trict No.  1,  Capitol  Hill,  Denver,  for  $2,875. 
Bids  were  opened  June  19. 

®The  Commonwealth  Construction  Co.,  3353 
Delgany  St.,  Denver,  Colo.,  has  been  awarded 
the  contract  for  constructing  sanitary  sewers 
and  appurtenances  for  complete  sanitary  drain- 
age in  Part  A  Subdistrict  No.  3,  West  and 
South  Side  Sanitary  Sewer  District,  for  $99,- 
663.    Bids  were  opened  June  23. 

District  of  Columbia. 
•J«Bids  will  be  received  until  2  p.  m.,  July 
12,  by  Board  of  District  of  Columbia  Commis- 
sioners, Washington,  D.  C,  for  the  construc- 
tion of  Section  1  of  the  Anacostia  main  in- 
tercepting sewer  and  Section  2  of  the  Rock 
Creek  main  intercepting  sewer  in  District  of 
Columbia.  Plans  arid  specifications  can  be 
obtained  of  the  Chief  Clerk  of  the  Engineer- 
ing Department,  427  District  Bldg.,  Washing- 
ton, D.  C. 

Georgia. 

•JVBids  will  be  received  until  7  p.  m.,  July 
10,  by  City  Council  of  Americus,  Ga.,  for  the 
construction  of  pipe  sewers  and  appurtenances, 
approximately  12  miles,  for  approximately  50,- 
000  sq.  yds.  of  paving  in  the  business  section. 
Plans  and  specifications  are  on  file  at  the  of- 
fice of  J.  B.  Ansley,  City  Engineer.  T.  N. 
Hawkes  is  Clerk  and  Treasurer. 


Idaho. 

The  City  Council  of  Sandpoint,  Idaho,  has 
passed  an  ordinance  providing  for  the  crea- 
tion of  Sewerage  Improvement  District  1. 

The  Board  of  Village  Trustees,  St.  Maries, 
Idaho,  has  approved  of  the  assessment  roll  for 
the  second  sewerage  improvement  district  and 
the  Commissioners  are  now  taking  steps  to 
advertise  for  bids  for  the  construction  of  the 
new  system.  The  ordinance  provides  for  an 
issue  of  bonds  to  the  amount  of  $20,000. 

Illinois. 

^•Bids  will  be  received  until  2  p.  m.,  July  G, 
by  Board  of  Local  Improvements,  Galesburg, 
111.,  for  the  construction  of  a  standard  vitri- 
fied tile  pipe  sewer  908  ft.  long  and  12  in.  in 
diameter.  The  work  will  include  2  manholes, 
8  catch  basins  and  160  lin.  ft.  of  standard 
10-in.  vitrified  tile  pipe. 

The  Board  of  Local  Improvements  of  Rock- 
ford,  111.,  has  received  an  estimate  of  the  cost 
of  the  proposed  First  Ward  sanitary  sewer, 
$46,700,  from  City  Engineer.  The  main  will 
be  36  in.  in  diameter. 

The  Board  of  Local  Improvements  of  Ed- 
wardsville,  111.,  contemplates  to  build  a  large 
sewer  district  in  the  south  part  of  town. 
Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  July 
10,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
ami  along  Woodland  Drive,  from  Washington 
St.  to  Ohio  St. 

®P.  H.  McCormack  &  Co.,  Columbus,  Ind., 
have  been  awarded  the  contract  by  the  Miami 
County  Commissioners,  Peru,  Ind.,  for  the 
construction  of  approaches,  including  grading, 
curbs,  sidewalks  and  steps  for  the  new  court 
house  building  in  the  city  of  Peru,  for  $9,495. 
Bids  were  opened  June  26. 

Plans  and  specifications  for  the  55  new  sew- 
ers that  have  been  ordered  constructed  have 
been  completed  by  City  Engineer  Donn  M. 
Roberts  of  Terre  Haute,  Ind.  The  estimated 
cost  of  these  sewers  is  $100,000.  Patrick  B. 
Walsh  is  president  of  the  Board  of  Public 
Works. 

Iowa. 

«|«Bids  will  be  received  until  10  a.  m.,  July 
5,  by  Board  of  Public  Works,  Davenport,  la., 
for  the  construction  of  a  number  of  sewers. 
A.  M.  Compton  is  Chairman  of  the  Board. 

^•Bids  will  be  received  until  8  p.  m.,  July  7, 
by  City  Council,  Spencer,  la.,  for  the  con- 
struction of  a  sewer  1,481  ft.  long  and  iy2  ft. 
deep.  Sewer  will  be  of  10-in.  salt  glazed 
sewer  pipe  with  48  6-in.  Y  connections,  8 
catch  basins  and  4  manholes.  R.  T.  Turner  is 
City  Clerk. 

®The  City  Council  of  Nevada,  la.,  has 
awarded  the  contract  for  the  construction  of 
approximately  38,000  lin.  ft.  of  sanitary  sew- 
ers and  disposal  plant,  as  follows :  Zetterell 
&  Sullivan,  Webster  City,  la.,  disposal  plant; 
W.  D.  Yeager,  Cedar  Rapids,  la.,  outlet  sewer, 
and  Mansfield  Construction  Co.,  Monmouth, 
111.,  sewers.  Bids  were  opened  June  26  by  R. 
A.  Davis,  City  Clerk.  Sam  Steigerwald,  Sixth 
Ave.,  Boone,  la.,  is  Engineer. 

®The  Hicks-Johnson  Construction  Co.,  of 
Long  Island  City,  N.  Y.,  has  been  awarded 
the  contract  by  the  Village  of  Hempstead,  N. 
Y.,  for  constructing  sewers  and  their  appur- 
tenances ;  the  outfall  sewer,  pumping  plants 
and  appurtenances  and  sewage  disposal  plant 
and  appurtenances.  The  contract  price  is 
$168,420.  Bids  were  opened  June  27  by  Mar- 
cus O'Hedges,  Village  Clerk,  and  the  contract 
was  awarded  on  June  29. 

®Guy  E.  Smith  of  Indianola  has  been  award- 
ed the  contract  by  the  City  Council  of  Essex, 
la.,  for  the  construction  of  sewers  at  45  8-10c. 
per  lin,  ft.  Other  bidders  were :  George  M. 
King  Construction  Co.,  Des  Moines,  47%c. ; 
Dunnegan  &  Mitchell,  48c. 

Tibey  Bros,  of  Dubuque,  la.,  at  $11,925,  sub- 
mitted the  lowest  bid  to  the  City  Council  of 


Janesville,  Wis.,  for  the  construction  of  a  sew- 
er system  in  that  city.  They  will  probably  be 
awarded  the  contract. 

The  City  Council  of  Wapello,  la.,  has  passed 
a  resolution  establishing  a  new  sewer  district 
to  run  from  the  Muscatine  North  &  South 
Railroad  to  the  jail  corner,  and  thence  south 
on  Fourth  St.  to  Vernon,  thence  on  Vernon  St. 
to  the  river. 

The  City  Council  of  Fairfield,  la.,  has 
adopted  a  resolution  providing  for  the  con- 
struction of  sanitary  sewers.  Wm.  L.  Long  is 
City  Clerk. 

The  City  Council  of  Charles  City,  la.,  has 
ordered  the  installation  of  2,290  ft.  of  neces- 
sity sewer  on  Main  St. 

Louisiana. 
•J»Bids  will  be  received  by  Secretary-Treas- 
urer, Shreveport,  La.,  for  the  construction  of 
a  storm  sewer  in  Line  Ave.  and  the  comple- 
tion of  the  Duck  Lake  Sewer.  T.  H.  Thur- 
mond is  Assistant  Secretary. 

Maryland. 

Bids  aggregating  $500,000  for  the  construc- 
tion of  storm  water  sewers  in  the  bed  of 
Jones'  Falls,  were  opened  by  the  Board  of 
Awards  of  Baltimore,  Md.,  on  June  28.  It  is 
thought  that  the  bid  of  the  M.  M.  Elkin  Co., 
of  Macon,  Ga.,  approximately  $505,000,  is  the 
lowest.  The  specifications  call  for  the  con- 
struction of  drain  water  sewers  in  the  bed  on 
Jones'  Falls  from  a  point  100  ft.  south  of 
Baltimore  St.  to  Centre  St.  Bridges  will  have 
to  be  removed.  The  construction  of  the  drains 
calls  for  40,000  cu.  yds.  of  concrete  work. 
Calvin  W.  Hendricks  is  Chairman  of  the  Sew- 
erage Commission. 

Massachusetts. 

•J»Bids  will  be  received  until  3  p.  m.,  July  8, 
by  Board  of  Sewer  Commissioners,  Milton, 
Mass.,  for  the  construction  of  about  3,000  ft. 
of  pipe  sewers.  A  certified  check  for  $500 
must  be  filed  with  each  bid.  Bricks,  pipe,  ce- 
ment and  iron  castings  will  be  furnished  by 
the  town.  John  Balch  is  Chairman  of  the 
Board. 

®The  McCarthy  &  Walsh  Co.  has  been 
awarded  the  contract  by  the  Public  Works  De- 
partment of  Boston,  Mass.,  for  sewerage  works 
in  St.  Botolph  St.  extension,  from  Gainsbor- 
ough St.,  310  ft.  southwesterly,  city  proper. 
The  contract  price  is  $4,719.  Bids  were 
opened  June  13. 

®The  Department  of  Public  Works  of  Bos- 
ton, Mass.,  has  awarded  George  J.  Regan  the 
contract  for  sewerage  works  in  Spencer  St., 
Melville  Ave.,  River,  Flint  and  Bay  Sts.,  Dor- 
chester, for  $1,832.    Bids  were  opened  June  9. 

®Murphy  &  Dolan  have  been  awarded  a 
contract  by  the  Public  Works  Department  of 
Boston,  Mass.,  for  sewerage  works  in  Brinsley 
St.,  between  Columbia  road  and  Washington 
St.,  Dorchester,  for  $2,315.  Bids  were  opened 
June  12. 

®The  Department  of  Public  Works  of  Bos- 
ton, Mass.,  has  awarded  the  contract  for  fur- 
nishing 140,000  ft.  of  spruce  lumber  for  the 
Sewer  Service  to  Curtis  &  Pope  Lumber  Co., 
for  $25.75  per  M  ft.  Bids  were  opened  June 
14. 

Michigan. 

The  sewer  and  street  committee  of  the  Me- 
nominee, Mich.,  City  Council,  recommended 
the  construction  of  an  18-in.  sewer  on  Kirby 
St.,  from  Ogden  Ave.  to  Liberty  St.  The 
work  will  be  done  by  the  city  force. 

The  citizens  of  Howell,  Mich.,  at  a  recent 
meeting,  decided  that  the  matter  of  installing 
a  sewer  system  in  the  town  be  submitted  to 
the  voters. 

Minnesota. 

®The  City  Council  of  Hutchinson,  Minn., 
has  awarded  E.  S.  Dimick  of  Laurel,  Neb., 
the  contract  for  the  construction  of  a  sewer 
in  the  city  for  $1,275.  Other  bidders  were : 
Matt  C.  Jensen,  Hutchinson.  $1,545 ;  Sweenev 
Bros.,  Reedsburg,  Wis..  $1,600;  Lars  Overri. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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St.  Peter,  Minn.,  $1,475;  J.  J.  Connolly,  St. 
Paul,  Minn.,  $1,650;  E.  O.  Webster,  St.  Paul, 
$1,664,  and  Fraser  &  Danforth,  Rochester, 
Minn.,  $1,790. 

The  Board  of  Public  Works  of  St.  Paul, 
Minn.,  will  shortly  consider  the  construction 
of  the  proposed  sewer  system  in  Thomas  and 
Van  Buren  Sts.  The  estimated  cost  of  this 
improvement  is  $65,000.  Oscar  Claussen  is 
City  Engineer. 

The  City  Council  of  Stillwater,  Minn.,  has 
ordered  the  construction  of  a  sanitary  sewer 
in  the  Pine,  William  and  Oak  Sts.  district. 
The  estimated  cost  is  $3,194. 

The  State  Board  of  Health  of  Minnesota 
has  approved  the  plans  prepared  by  City  Engi- 
neer O.  E.  Brownell  of  Ely  for  the  proposed 
'•onstruction  of  a  sewer  system  in  that  city. 
The  City  Council  will  shortly  advertise  for 
bids  for  this  work. 

Missouri. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  been  petitioned  for  a  sewer  in  Dis- 
trict No.  48,  Ninth  St.,  between  Lincoln  and 
Albemarle  Sts. 

Nebraska. 

The  citizens  of  Neligh,  Neb.,  on  June  21, 
voted  the  issuance  of  bonds  in  the  sum  of 
$10,000  for  the  construction  of  sewerage  mains. 
New  Jersey. 

The  Beverly,  N.  J.,  City  Council  has  au- 
thorized the  building  of  an  8-in.  sewer  pipe 
3,300  ft.  on  Broad  St.  to  the  river  to  dispose 
of  the  refuse  of  the  Beverly  Knitting  Mills. 

The  Supreme  Court  of  New  Jersey  has  de- 
cided in  favor  of  the  city  of  Garwood  in  the 
appeal  of  the  city  of  Rahway  to  prevent  the 
former  from  building  sewer  beds,  which,  it  is 
claimed,  would  empty  into  the  Rahway  River 
and  pollute  that  city's  source  of  water  supply. 

Consulting  Engineer  Clyde  Potts,  30  Church 
St.,  New  York  City,  has  been  retained  to  de- 
sign plans  for  a  trunk  sewer  and  sewage  dis- 
posal works  for  the  village  of  Skillman,  N.  J. 
Dr.  David  C.  Weeks  is  Resident  Superin- 
tendent. 

New  York. 

®The  Board  of  Contract  &  Supply  of  Roch- 
ester, N.  Y.,  has  awarded  the  following  con- 
tracts for  sewer  work:  Court  St.  sewer,  Hen- 
ry Schoenfeldt,  $1,300;  Blossom  road  grading 
and  sewer,  W.  A.  Margrander,  $8,722. 

City  Engineer  John  A.  Giles  of  Binghamp- 
ton,  N.  Y.,  has  finished  the  survey  for  the 
Pennsylvania  and  Park  Aves.  sewers,  and  the 
same  have  been  reported  to  the  Common  Coun- 
cil for  acceptance. 

The  estimated  cost  of  building  the  proposed 
trunk  sewer  in  the  Sixth  Ward,  from  Homer 
St.  to  the  Rockbottom  dam  in  Binghampton, 
Y.,  has  been  placed  at  $6,000.  This  is  the 
first  step  in  the  construction  of  the  intercept- 
ing sewer  system  which  is  to  eliminate  sew- 
age from  the  rivers  and  convey  it  to  a  dis- 
posal plant  on  the  south  bank  of  the  Susque- 
hanna opposite  Riverside  Park.  John  A.  Giles 
is  City  Engineer. 

Charles  Bonn,  at  $1,690,  submitted  the  low- 
est bid  to  the  Board  of  Contract  &  Supply  of 
Syracuse,  N.  Y.,  for  constructing  a  sewer  in 
Winton  St. 

The  Board  of  Estimates  of  Queens,  New 
York  City,  N.  Y.,  has  given  final  authoriza- 
tions for  the  following  local  improvements  in 
Queens:  Sewers  in  Stoothoff  Ave.,  from  Beau- 
fort Ave.  to  Ridgewood  Ave.,  from  Stoothoff 
to  Hamilton,  and  Hamilton,  from  Ridgewood 
to  Jamaica  Ave. ;  estimated  cost,  $76,200.  Sew- 
er in  Nurge  St.,  Ridgewood,  from  Kmma  St. 
to  Martin  St. ;  estimated  cost,  $600.  Sewer  in 
!•  lushing  Ave.,  from  Metropolitan  Ave.  to 
Caspcan  St.,  Maspeth;  estimated  cost,  $14,500. 
Sewer  iii  Hancock  St.,  Long  Island  City,  from 
Webster  Ave.  main  to  the  crown  290  ft.  north 
of  Payntar  Ave.  Sewer  in  Fresh  I'ond  road, 
from  Myrtle  Ave.  to  Woodbine  St.,  Ridge- 
wood; <iiiii.it- -I  cost,  $29,900.  Sewer  in 
Troutmaiii  St.,  Ridgewood,  from  Hrooklyn  line 
to  Metropolitan  Ave.,  from  Trout  man  St  to 
Starr  St.;  estimated  cost,  $18,700. 

Specifications  for  the  work  of  laying  the 
outlet  pipe,  which  is  to  connect  the  sewage 
dr-pov;il  svstein  with  the  lake  and  carry  the 


effluent  a  distance  of  7,000  ft.  from  shore,  have 
practically  been  completed  by  City  Engineer  E. 
A.  Fisher  of  Rochester,  N.  Y.  Bids  will  soon 
be  advertised  for. 

Prominent  citizens  of  Churchville,  N.  Y., 
are  agitating  waterworks  and  sewerage  for  the 
village.  It  is  suggested  that  a  petition  be  sub- 
mitted to  the  trustees,  calling  for  a  special 
election  on  this  proposition. 

North  Carolina. 

The  State  Board  of  Health  of  North  Caro- 
lina has  approved  the  plans  of  the  proposed 
sewerage  system  for  the  city  of  Wilmington, 
provided  a  sterilizing  plant  is  installed  at  the 
outlet  below  the  city.  The  estimated  cost  of 
the  system  is  $200,000.  Plans  were  prepared 
by  Engineers  Hazelhurst  &  Anderson,  Candler 
Bldg.,  Atlanta,  Ga. 

Ohio. 

«J»Bids  will  be  received  until  noon,  July  5,  by 
Department  of  Public  Service,  Dayton,  O.,  J. 
C.  Ely,  Director,  for  the  construction  of  a 
storm  water  sewer  in  Huffman  Ave.,  from 
Martz  Ave.  to  Overlook  Ave.  W.  A.  Budree 
is  Secretary  of  the  Department. 

•J«Bids  will  be  received  until  8  p.  m.,  July  11, 
by  City  Council,  Clinton,  O.,  for  the  construc- 
tion of  a  sewer  in  13th  Ave.,  from  3d  to  4th 
St.    W.  E.  Hayes  is  City  Clerk. 

•f«Bids  will  be  received  until  noon,  July  7,  by 
Director  of  Public  Service,  Springfield,  O., 
for  the  furnishing  of  labor  and  material  nec- 
essary for  the  construction  of  a  sewer  in  Low- 
ry  Ave.,  from  Main  to  Cedar  St.,  and  a  con- 
necting sewer  in  Cedar  St.,  from  Plum  to 
Cliff  St.  W.  H.  Mahoney  is  Clerk  of  the  Di- 
rector. 

®The  Board  of  Control  of  Dayton,  O.,  has 
awarded  the  following  contracts  for  the  con- 
struction of  sewers :  Sanitary  sewers  in  Dis- 
trict 6,  south  of  Bolander  Ave.,  T.  J.  Backus, 
$22,227;  District  No.  9,  north  of  Victor  St., 
W.  H.  Boyd,  $7,250;  Valley,  from  Brandt  to 
Findlay,  $772;  Cincinnati  St.,  Shafer  &  Dill, 
$1,153;  Main  St.,  W.  H.  Boyd,  $3,190;  Keowee 
St.,  Shafer  &  Dill,  $738. 

The  citizens  of  Bedford,  O.,  on  June  20 
voted  the  issuance  of  bonds  for  the  construc- 
tion of  a  sewer  and  waterworks  systems. 

The  city  of  Steubenville,  O.,  has  sold  bonds 
to  the  amount  of  $41,000  for  the  construction 
of  the  Stony  Hollow  sewer  to  Stacy  &  Brown 
of  Toledo. 

The  City  Council  of  Wooster,  O.,  has 
adopted  a  resolution  providing  for  the  estab- 
lishing of  what  is  to  be  known  as  the  Board 
of  Trade  Sewer  District.  The  district  is  to 
comprise  the  entire  section  of  the  city  north 
from  the  Pennsylvania  Lines  to  the  township 
line,  and  to  extend  east  from  the  center  of 
Spink  St.  to  the  tracks  of  the  railway  com- 
pany on  the  east. 

Oregon. 

©Following  bids  were  received  by  the  city 
of  Hillsboro,  Ore.,  for  sewer  work,  for  which 
Louis  C.  Kelsey,  404-5  Selling  Bldg.,  Port- 
land, Ore.,  is  Engineer :  Sanitary  Sewerage 
System— Mason  &  Coombs,  $35,340;  Ridwcll- 
Hayden  &  Co.,  $36,183;  James  Kennedy  Cons. 
Co.,  $38,758;  Williams  &  Bcggs  Co.,  $11,114; 
I  hi^h  McLain,  $41,505;  Puguct-Giebisch-Jop- 
lin,  $41,929;  John  Cons.  Co.,  $44,502;  Jeffrev 
&  Button,  $16,728;  J.  &  M.  Keating,  $18,080; 
Johnson-Anderson  Co..  $48,822. 

The  itemized  hid  of  Mason  &  Combs  Is  as 


follows : 

Excavation,  en.  yd  $  0.G0 

Vitrified  pipe.  lln.  ft.: 

8    in   0.25 

10    In  40 

12    in  45 

14  in  60 

10    In  90 

15  in   1.30 

Y's,  each: 

8x6    in   1.35 

10x6    In   1.90 

12x6    In   2.60 

14x0   In   3.65 

16x6   In  ■   4.65 

18x6   In   5.80 

Drain  tlla,  lln,  ft.: 

4    In  04 

6    In  08 

4xi  In.  y'm.  each   o.8o 

fixl1.  In.  Y'h,  each  85 

MunholcH,   niieh    65.00 

Manliolcn,  mid.  denlli  |mt  ft   5.00 

H«  pile-  tank,  enmplctc   500.00 


Std.  flush  tanks,  each  100.00 

Spl.  flush  tanks,  each   75.00 

Contract  awarded  to  Mason  &  Combs  of  Port- 
land, Oreg. 

©Following  bids  were  received  by  the  city 
of  Hillsboro,  Ore.,  for  the  construction  of 
storm  sewerage  system,  for  which  Louis  C. 
Kelsey,  Selling  Bldg.,  Portland,  Ore.,  is  En- 
gineer :  James  Kennedy  Construction  Co.,  $28,- 
273;  Bidwell-Houden  Co.,  $30,217;  Mason  & 
Combs,  $32,284;  Puguet-Giebisch-Joplin,  $32,- 
388;  Williams  &  Beggs  Co.,  $32,684;  Hugh 
McLain,  $34,870;  John  Construction  Co.,  $35,- 
396;  J.  &  M.  Keating,  $36,138;  Jeffrey  &  Buf- 
ton, $36,882 ;  Johnson-Anderson  Co.,  $37,368. 

The  itemized  bid  of  James  Kennedy  Cons. 
Co.  is  as  follows: 


Excavation,    cu.    yd  $  0.55 

Vitiified  pipe,  lin.  ft.: 

8    in   0.35 

10    in  50 

12    in  65 

14    in  75 

16    in  82 

18    in   1.25 

20    in   1.40 

22    in   1.80 

24    in   2.00 

27    in  •   2.25 

30    in   2.70 

Y's  each: 

12x6   in  $  1.25 

14x6   in   1.75 

16x6    in   2.00 

18x6   in   3.00 

20x6    in   1.00 

22x6    in   1.00 

Manholes,    each    45.00 

Catch  basins,  each    20.00 

Sump,  complete   250.00 


Contract  awarded  to  James  Kennedy  Con- 
struction Co.  of  Salt  Lake  City,  Utah. 

The  City  Council  of  Sherwood,  Ore.,  has 
ordered  the  construction  of  a  main  sewer 
through  the  center  of  town  to  drain  into  a 
septic  tank,  at  an  estimated  cost  of  $3,000.  It 
is  planned  by  another  year  to  have  laterals  that 
will  reach  every  part  of  the  town. 

Pennsylvania. 

©The  Borough  Council  of  Hollidaysburg. 
Pa.,  through  the  highways  committee,  has 
awarded  the  contract  to  C.  Irwin  Lewis  for 
the  construction  of  a  15-in.  terra  cotta  pipe 
sewer  on  North  Wayne  St.,  running  the  dis- 
tance of  400  ft. 

©George  R.  Stearns,  Director  of  Public 
Works,  Philadelphia,  Pa.,  has  awarded  con- 
tracts for  the  construction  of  77  branch  sew- 
ers throughout  the  city  to  the  following: 
Frederick  T.  Buckius,  John  A.  Robb,  Richard 
A.  Bennis,  Joseph  Lombardi,  Alfonso  Perna, 
Peter  Ellis,  Emilie  Pascuzzi,  Patrick  Dirkin, 
William  A.  Ryan,  Joseph  Conkling,  Vincent 
Jafolla,  David  McMahon.  Joseph  Perna,  Dona- 
to  Delise,  Robert  Higgins,  R.  P.  Bennis,  Jo- 
seph Moss,  Nicholas  Cannoe  and  John  T- 
Connor.  The  building  of  inlets  is  included 
in  these  contracts,  and  the  whole  is  to  be  a 
part  of  the  general  reconstructed  sewerage 
system  inaugurated  by  the  Bureau  of  Surveys, 
which  calls  for  the  installation  of  a  sewerage 
disposal  system.  The  department  has  $200,000- 
available  for  this  work.  The  branch  sewers 
are  given  $175,000  and  $25,000  for  inlets. 

©The  Baker-Owen  Construction  Co.  of 
Johnstown,  Pa.,  has  been  awarded  the  con- 
tract for  laying  9,177  ft.  of  6  and  8-in.  terra 
cotta  sewer  pipe  under  various  streets  in  the 
Borough  of  Patton.  The  work  is  to  be  com- 
pleted within  60  days. 

©The  City  Council  of  Eddystone,  Pa.,  has 
awarded  the  contract  for  the  construction  of 
sewers  in  the  borough  to  the  Cantrell  Con- 
struction Co.,  of  Philadelphia,  for  $8,950. 

An  election  will  be  held  on  July  8  in  Rock- 
wood  Borough,  Somerset  County,  Pa.,  for  the 
purpose  of  increasing  the  indebtedness  for 
street  paving  and  sewerage. 

Mayor  John  E.  Reyburn  of  Philadelphia, 
Pa.,  will  sell  bonds  July  10  in  the  sum  of 
$)>,750,000  for  the  construction  and  improve 
ment  of  sewers,  fire  main  system,  and  the  eon 
struction  and  improvement  of  streets. 

South  Dakota. 

The  Missouri  Vallev  Fngineering  Co.,  -108 
112  W  estern  National  Hank  Bldg..  Mitchell,  S. 
Dak.,  has  been  awarded  the  contract  for  the 
installation   of   about   one  mile  of  sewer  im 

the  town  of  White  Lake,  S.  Dak 


indicates  work  now  open  for  bids.    ©  indicates  a  contract  let  recently. 
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Texas. 

The  City  Council  of  Bryan,  Tex.,  has  or- 
dered a  special  election  to  vote  on  the  issuance 
of  bonds  to  the  amount  of  $20,000  for  the 
completion  of  the  municipal  improvements  now 
under  way — water,  lights,  and  sewerage. 

Washington. 

®The  Jahn  Construction  Co.  of  Portland, 
Ore.,  has  been  awarded  the  contract  by  the 
City  Council  of  South  Bend,  Wash.,  for  the 
building  of  trunk  sewers  in  the  paving  district, 
which  is  more  than  two  miles  long,  and  in- 
cludes the  main  street  of  the  city.  The  con- 
tract price  is  $26,066. 

Wisconsin. 

®The  Board  of  Public  Works  of  Sheboy- 
gan, Wis.,  has  recommended  to  the  City  Coun- 
cil  the   laying  of   sewers   in   the  following 


streets :  A  10-in.  vitrified  pipe  sewer  in  North 
Second  St.,  from  Superior  Ave.  to  Hugo  court 
and  thence  to  Prospect  Ave. ;  a  15-in.  and  20- 
in.  sewer  in  Prospect  Ave.,  between  North 
Second  and  North  Third  Sts.,  with  six  man- 
holes on  the  whole  stretch  of  sewer. 

The  City  Council  of  Marinette,  Wis.,  has  de- 
cided to  construct  an  addition  to  the  main 
brick  sewer,  the  new  part  to  run  from  the  C. 
&  N.  W.  Railway  tracks  to  the  center  of  Min- 
nesota St.  The  citv's  portion  of  the  cost  will 
be  $9,000. 

The  Board  of  Public  Works  of  Oshkosh, 
Wis.,  on  June  29  received  a  bid  of  $6,000  from 
Chris  Johnson  of  that  city  for  the  construction 
of  a  portion  of  the  Stringham  Creek  storm 
and  sanitary  sewer.  The  work  will  probably 
be  readvertised.  W.  A.  Warden  is  President 
of  the  Board. 


The  city  of  Port  Washington,  Wis.,  has 
sold  bonds  to  the  amount  of  $35,000  to  N.  W. 
Ilalsey  &  Co.,  of  Philadelphia,  for  a  sewer 
system. 

Wyoming. 

Work  was  started  this  week  on  the  sanitary 
sewer  system  at  Lusk,  Wyo.,  for  which  the 
contract  was  let  on  May  1  to  the  Midwest  En- 
gineering Co.,  309-10  McCague  Bldg.,  Omaha, 
Neb. 

Canada. 

•{•Bids  will  be  received  until  noon,  July  8, 
by  Frank  R.  Weston,  Town  Clerk,  Midland, 
Ont.,  for  the  necessary  labor  and  material  for 
the  construction  of  sanitary  sewers,  compris- 
ing about  4,700  lin.  ft.  ef  pipe  sewers.  Plans 
and  specifications  may  be  seen  at  the  office  of 
Chipman  &  Power,  Mail  Bldg.,  Toronto,  Ont., 
Engineers,  or  at  the  office  of  the  Clerk. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

Bids  as  follows  were  received  June  27  by 
Maj.  C.  A.  F.  Flagler,  U.  S.  Engineer,  Mo- 
bile, Ala.,  for  dredging  in  harbor  at  Mobile, 
Ala.,  (1)  being  bid  for  cu.  yd.  place  measure- 
ment for  Sec.  A,  (2)  bid  for  Sec.  B,  (3)  bid 
for  Sec.  C  and  (4)  bid  for  Sec.  D :  South- 
ern Dredging  Co.,  Mobile,  Ala.,  (2)  5.45  cts. ; 
Coastwise  Dredging  Co.,  Norfolk  Va.,  (3) 
5.38  cts.,  (4)  5.38  cts. ;  Home  Dredging  Co., 
Mobile,  Ala.,  (1)  11.99  cts.;  North  American 
Dredging  Co.,  Galveston,  Tex.,  (1)  11.99  cts., 

(2)  6.99  cts.,  (3)  7.2  cts.,  (4)  7.9  cts.;  Austin 
T.  Byrne,  Brooklyn,  N.  Y.,  (2)  11  cts.!;  (3) 
11  cts.,  (4)  11  cts.;  Bowers  Southern  Dredging 
Co.,  Galveston,  Tex.,  (1)  9  cts.,  (2)  6  cts., 

(3)  6  cts.,  (4)  6  cts. 

California. 

•{•Bids  will  be  received  until  noon,  June  24, 
by  Col.  John  Biddle,  U.  S.  Engineer,  401  Cus- 
tom House,  San  Francisco,  Cal.,  for  dredging 
in  San  Pablo  Bay,  Cal. 

*|*Bids  will  be  received  until  noon,  July  27, 
by  Col.  John  Biddle,  U.  S.  Engineer,  401  Cus- 
tom House,  San  Francisco,  Cal.,  for  removing 
Rincon  Reef  Rocks  and  Centissims  Rock  in 
and  near  San  Francisco  Bay,  Cal.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

The  Great  Western  Power  Co.,  San  Fran- 
cisco, is  reported  to  be  making  preparations 
for  the  construction  of  the  Bartees  Bar  Power 
plant.  Officials  of  the  company  have  gone  to 
Butte  valley  to  superintend  the  building  of  a 
sawmill  to  cut  timber  for  the  flumes,  etc., 
in  the  enterprise.  Butte  valley  is  in  Plumas 
county  about  60  miles  from  Oroville  and  is 
the  site  of  another  plant  projected  by  the 
power  company.  In  the  Bartees  Bar  Power 
plant  it  is  proposed  to  tunnel  from  Big  Bar 
to  Bartrees  Bar,  thus  obtaining  a  fall  for  the 
water  of  the  Feather  River,  which  will  be 
carried  through  the  tunnel.  The  water  that 
passes  through  this  tunnel  is  used  again  for 
the  generation  of  electricity  at  Las  Plumas, 
or  what  is  known  as  the  Big  Bend  power 
plant. 

The  State  Board  of  Control  is  considering 
a  plan  for  making  the  Feather  River  navig- 
able from  Sacramento  to  Marysville,  by  cut- 
ting a  new  channel  at  Nelson's  bend.  The 
new  cutoff  will  give  the  river  almost  a 
straight  channel  from  this  city  to  the  mouth. 
The  work,  if  done,  will  be  in  charge  of  N. 
Ellery,  State  Engineer,  Sacramento. 

In  addition  to  the  construction  of  the 
Stockton  St.  tunnel  at  San  Francosco,  men- 
tioned in  our  last  issue,  it  is  also  proposed  to 
construct  a  Twin  Peaks  Tunnel.  The  two 
projects  will  cost  about  $2,500,000.  Specifi- 
cations for  the  Stockton  tunnel  have  already 
been  completed  and  plans  for  the  Twin 
Peaks  tunnel  are  being  mapped  out,  and  it  is 
possible  construction  may  be  under  way  on 
both  tunnels  within  two  or  three  months.  M. 
Marsden  is  City  Engineer. 


Colorado. 

J.  Fred  Anderson  and  Charles  L.  Wuertz, 
Engineers  of  New  York  City,  said  to  be  repre- 
senting eastern  capitalists,  have  been  working 
in  the  vicinity  of  Pueblo  procuring  data  and 
making  estimates  for  a  hydro-electric  develop- 
ment. It  is  understood  that  the  scheme  con- 
templates the  harnessing  of  the  Arkansas 
River  in  the  Royal  Gorge.  The  plan  is  said 
to  call  for  a  dam  across  the  canon  west  of 
Canon  City. 

District  of  Columbia. 

•{•Bids  will  be  received  until  noon,  Septem- 
ber 1,  by  Beekman  Winthrop,  Acting  Secretary, 
Navy  Department,  Washington,  D.  C,  for  the 
construction  by  contract  of  four  submarine  tor- 
pedo boats  Nos.  36  to  39.  Forms  of  proposal 
and  contract  may  be  obtained  of  the  Depart- 
ment after  August  1. 

^•Bids  will  be  received  until  2  p.  m.,  July  6, 
by  Commissioners  of  the  District  of  Colum- 
bia, Washington,  D.  C,  for  the  construction 
of  the  sand  and  gravel  wharf,  Water  St.,  S. 
W.,  between  9th  and  10th  Sts.  Plans  and 
specifications  can  be  obtained  of  the  Chief 
Clerk  of  the  Engineering  Department,  427  Dis- 
trict Bldg.,  Washington,  D.  C. 

Florida. 

4*Bids  will  be  received  until  11  a.  m.,  July 
27,  by  Constructing  Quartermaster,  Fort  Bar- 
rancas, Fla.,  for  the  construction  of  a  cap- 
tain's quarters  at  Fort  Pickens,  Fla. 

®The  Hillsboro  Dredging  Co.,  Tampa,  Fla., 
at  15%  cts.  per  cu.  yd.,  has  been  awarded  the 
contract  for  131,000  cu.  yds.  of  material  in 
channel  from  Clearwater  Harbor  to  Tampa 
Bay,  Fla.,  for  the  U.  S.  Government.  Bids 
were  opened  June  26  by  the  U.  S.  Engineer 
at  Jacksonville,  Fla. 

Georgia. 

•{•Bids  will  be  received  until  noon,  July  26, 
by  Col.  D.  C.  Kingman,  U.  S.  Engineer,  Savan- 
nah, Ga.,  for  furnishing  and  placing  stone  for 
raising  the  low  places  in  jetties  at  Cumber- 
land Sound,  Ga.,  and  Fla. 

^•Bids  will  be  received  until  10  a.  in.,  July 
27,  by  R.  V.  LaDow,  Supt.  of  Prisons,  Depart- 
ment of  Justice,  Washington,  D.  C,  for  metal 
lath,  furring,  corner  beads  and  reinforcing 
material  for  ceilings,  walls,  floors,  etc.,  in  the 
administration  building  and  corridors  of  main 
cell  wings,  U.  S.  Penitentiary  at  Atlanta,  Ga. 
Hawaii. 

€>T.  H.  Davies  &  Co.,  Honolulu,  Hawai,, 
has  been  awarded  the  contract  at  $2.80  per 
bbl.  (less  40  cts.  for  sacks  returned),  for  fur- 
nishing Capt.  A.  B.  Putnam,  U.  S.  Engineer, 
Honolulu,  12,000  bbls.  cement.  Bids  were 
opened  May  15. 

Illinois. 

^•Bids  will  be  received  until  July  6  by  the 
Park  District,  Winnetka,  111.,  for  the  con- 
struction of  a  pleasure  boat  harbor  200  ft.x200 
ft.  along  Lake  Michigan.  Windes  &  Marsh, 
598  Birch  St.,  Winnetka,  111.,  are  Engineers. 


•J-Bids  will  be  received  until  3  p.  m.,  July  31, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  and  lighting  fixtures  of  the  U.  S. 
Post  Office  at  Chicago  Heights,  111. 

Indiana. 

•{•Bids  will  be  received  until  3  p.  m.,  August 
3,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Princeton,  Ind. 

Kansas. 

•{•Bids  will  be  received  until  2  p.  m.,  July  6, 
by  Lieut.  Col.  Thomas  H.  Slavins,  Construct- 
ing Quartermaster,  Fort  Leavenworth,  Kan., 
for  furnishing  10,000  barrels  of  Portland  cem- 
ent, 380  lbs.  to  the  barrel. 

•{•Bids  will  be  received  until  July  22,  by 
R.  V.  LaDow,  Supt.  of  Prisons,  Department  of 
Justice,  Washington,  D.  C,  for  roofing  slate 
for  hospital  buildings  at  the  U.  S.  Penitentiary 
at  Fort  Leavenworth,  Kan. 

•{•Bids  will  be  received  until  10  a.  m.,  July  18, 
by  R.  V.  LaDow,  Supt.  of  Prisons,  Department 
of  Justice,  Washington,  D.  C,  for  cast  iron 
stairway,  elevator  door  sills,  etc.,  for  hospital 
buildings  at  the  U.  S.  Penitentiaries  at  At- 
lanta, Ga.,  and  Leavenworth,  Kan. 

Maine. 

The  following  bids  were  received  June  26 
by  Lt.  Col.  W.  E.  Craighill,  U.  S.  Engineer, 
Portland,  Me.,  for  (1)  ledge  excavation  at 
Rockport  Harbor,  Me.,  and  (2*>  for  dredging 
at  Rockport  Harbor :  Johnston  &  Virden, 
Lewes,  Del.,  (1)  $9.50  per  cu.  yd.,  (2)  50  cts. 
per  cu.  yd.;  Frank  W.  Carlton,  Bath,  Me.,  (1) 
$7  per  cu.  yd.,  (2)  $1  per  cu.  yd.;  iiastern 
Dredging  Co.,  Boston,  Mass.,  (1)  $8.20  per 
cu.  yd.,  (2)  45  cts.  per  cu.  yd.  The  work 
to  be  done  consists  in  the  removal  of  harbor 
ledge  and  overlying  material  to  a  depth  of  15 
ft.  below  mean  low  water.  It  includes  the 
excavation  and  removal  of  3,529  cu.  yds.  of 
rock  and  525  cu.  yds.  of  sand  and  mud,  to- 
gether with  some  timbers  of  an  old  wreck. 
The  area  is  about  36,400  sq.  ft.  The  ledge 
covers  an  area  of  about  23,500  sq.  ft.  at  the 
plane  of  required  depth,  and  the  average  cut 
to  the  required  grade  is  about  4  ft.,  the  maxi- 
mum cut  being  about  11  ft.  The  soft  mate- 
rial covers  an  area  of  about  14,300  sq.  ft., 
about  1,400  sq.  ft.  of  which  overlays  the  ledge 
above  the  improvement  plane. 

Maryland. 
•{•Bids  will  be  received  until  noon,  July  14, 
by  the  Governor  of  Maryland,  Union  Trust 
Bldg.,  Baltimore,  Md.,  for  the  installation  in 
the  power  house  of  the  Springfield  State  Hos- 
pital. Sykcsville,  Md.,  of  boiler  plant,  engines, 
generators,  switch  board  and  piping.  Plans 
and  specifications  can  be  obtained  of  Henry 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Adams,  855-859  Calvert  Bldg.,  Baltimore,  Md., 
Consulting  Engineer. 

Massachusetts. 

•J«Bids  will  be  received  until  2  p.  m.,  July 
25,  by  Col.  F.  V.  Abbot,  U.  S.  Engineer,  New- 
port, R.  I.,  for  removing  obstructions  in 
Wood's  Hole  Channel,  Mass. 

^•Bids  will  be  received  until  1  p.  m.,  July  14, 
by  Capt.  A.  M.  Miller,  Constructing  Quarter- 
master, 263  Summer  St.,  Boston,  Mass.,  for  the 
construction,  plumbing,  heating,  electric  wir- 
ing and  fixtures  for  an  addition  to  the  post 
Hospital  at  Fort  Strong,  Boston  Harbor,  Mass. 

•J«Bids  will  be  received  until  noon,  July  14, 
by  the  Building  Committee  of  the  Town  Hall, 
Nahant,  Mass.,  for  the  construction  and  com- 
pletion of  a  building  for  the  town  hall  of 
Nahant.  A  certified  check  for  $1,000  must  be 
riled  with  each  bid.  Arthur  H.  Vinal,  19  Milk 
St.,  Boston,  Mass.,  is  Architect. 

The  following  bids  were  received  June  26 
by  Col.  Frederic  V.  Abbott,  U.  S.  Engineer, 
Boston,  Mass.,  for  rock  excavation  in  Boston 
Harbor :     Eugene    Breymann,    Toledo,  O., 
$19.80  per  cu.  yd.;  Great  Lakes  Dredge  & 
Dock  Co.,   Chicago,   111.,  $6.45  per  cu.  yd. ; 
John  B.  Breymann,  Toledo,  O.,  $15.45  per  cu. 
yd. ;  Daly  &  Hannan  Dredging  Co.,  Ogdens- 
burg,  N.   Y.,  $21.75  per  cu.  yd.;   Morris  & 
Cumings  Dredging  Co.,   New  York,   N.  Y., 
$19.48  per  cu.  yd.;  Johnston  &  Virden,  Lewes, 
Del.,  $19.70  per  cu.  yd.    This  work  is  located 
in  the  upper  main  ship  channel  in  Boston 
Harbor,  Mass.,  and  extends  for  a  distance  of 
about  12,000  ft.  downstream  from    a  point 
about  opposite  Commonwealth  Docks.  The 
rock  excavation  required  is  the  removel  of 
eight  groups  of  ledges  in  the  upper  main  ship 
channel  in  Boston  Harbor.    These  ledges  have 
been  uncovered  in  dredging    to    obtain  the 
depth  of  35  ft.  at  mean  low  water.  These 
ledges  and  the  areas  around  them  are  to  be 
removed  to  a  minimum  depth  of  35  ft.  below 
mean  low  water.    The  material  to  be  removed 
is  believed  to  be  slate  rock.    The  total  esti- 
mated quantity  to  be  removed  is  32,602  cu. 
yds. 

Governor  Foss  has  appointed  a  commission 
consisting  of  Edward  A.  Fitene,  Boston, 
Mass.,  Chairman,  John  Nolen  and  J.  Randolph 
Coolidge,  Jr.,  to  investigate  the  feasibility  of 
a  general  plan  of  growth  for  metropolitan 
Boston,  including  the  development  of  streets 
and  boulevards,  the  prevention  of  congestion, 
the  reservation  >of  park  and  playground 
areas,  the  growth  of  residential  districts, 
the  proper  location  of  factories  and  the 
development  of  transportation.  It  will  report 
to  the  legislature  of  1912  and  recommend  the 
manner  in  which  the  work  should  be  under- 
taken. 

Michigan. 

•f«Bids  will  be  received  until  3  p.  m.,  August 
1,  by  C.  McD.  Townsend,  Col.,  U.  S.  Engi- 
neers, Jones  Bldg.,  Detroit,  Mich.,  for  furnish- 
ing and  delivering  at  Sault  Ste.  Marie,  Mich., 
about  380  tons  of  steel,  etc.,  for  lock  con- 
struction. 

The  Arnold  Co.,  Chicago,  111.,  is  to  make 
preliminary  surveys  and  a  report  on  the  con- 
struction of  a  power  dam  at  the  mouth  of 
Ryan  Creek  for  the  city  of  Big  Rapids,  Mich. 

Bids  were  opened  June  30  at  the  U.  S. 
Engineer's  Office  at  Grand  Rapids,  Mich.,  for 
dredging  at  Saugatuck  Harbor  and  Kalamazoo 
River,  Mich.  The  Great  Lakes  Dredge  & 
Dock  Co.,  Chicago,  111.,  at  the  following  bid,  is 
the  probable  contractor:  With  dipper  dredge, 
130,000  cu.  yds.  at  17'/z  cts.;  with  dipper  and 
hydraulic  dredge,  100,000  cu.  yds.  at  17V6  cts., 
22,500  cu.  yds.  at  20  cts. 

Kids  were  opened  June  29  by  Col.  C.  McD. 
Townsend,  U.  S.  Mutineer,  Detroit,  Mich.,  for 
construction  of  lock  masonry  at  Sault  Ste 
Marie,  Mi<  h  ,  the  bids  received  bring  as  fol 
lows:  (1)  standing  for  Great  l  akes  Dredge 
&  Dock  Co.,  Chicago,  111.;  (2)  The  Break- 
water Co.,  Philadelphia,  Pa.;  (3)  MarArllmr 
15,-os.  <"o  ,  (  hi.  ago,  III.;  (4)  W.  J.  Newman 
Co.  and  John  P.  Conrick,  Chicago,  uL|  (6) 

A  indicates 


Bates  &  Rogers  Construction  Co.,  Chicago,  111.; 
(6)  S.  Pearson,  Inc.,  New  York  City: 


Excavation,  cu.  yds  

Concrete,  Class  "A,"  in  lock  and 
canal  walls  (exclusive  of  ce- 
ment), cu.  yds  

Concrete,  Class  "B,"  elsewhere 
than  in  walls  (exclusive  of  ce- 
ment), cu.  yds  

Drilling  rock  for  anchor  rods, 
lin.  ft  

Portland  cement,  delivered,  bbls. 
Iron  and  steel  delivered  and 
placed. 

Square  cold -twisted  steel  bars, 
tons   

Anchor  rods  in  rock,  with  nuts 
and  square  plate  washers,  tons 

Wire  cloth,  tons  

Miscellaneous  iron,  steel  and 
castings,  tons  

Sheet  lead,  etc.,  waters,  deliv- 
ered and  placed,  tons  

Totals   

Alternative    concrete  made 
with  limestone  aggregate: 
Class  "C,"  when  substituted  for 

Class  "A,"  cu.  yds  

Class  "T>,"  when  substituted  for 
Class  "B,"  cu.  yds  


ing:  Library  Bureau,  316  Broadway,  New 
York,   wood   book   cases,   $39,947;   the  Art 


Hi  (i) 

(2) 

(3) 

(4) 

(5) 

(6)  . 

2,000 

$  2.00 

$  2.59 

$  1.65 

$  3.00 

$  .  5.00 

$  4.60 

138,000 

3.99 

5.30 

5.40 

5.49 

4.50 

4.30 

35,000 

3.99 

5.73 

5.75 

6.90 

5.50 

S.60 

26,000 

.25 

.15 

.33 

.29 

.25 

.55 

215,000 

1.35 

1.24 

1.44 

1.50 

1.55 

2.00 

385 

65.00 

55.00 

78.00 

C3.00 

100.00 

65.00 

215 

S5.00 

80.00 

100.00 

85.00 

100.00 

90.00 

150 

89.00 

98.45 

100.00 

95.00 

150.00 

105.00 

35 

75.00 

42.25 

75.00 

80.00 

250.00 

170.00 

30 

150.00 

146.80 

225.00 

280.00 

300.00 

210.00 

$1,054,975  $1,266,460  $1,343,835  $1,421,340  $1,263,500  $1,447,875 


120,000 
10,000 


3.90 
3.90 


5.18 
5.38 


5.30 
5.65 


5.14 
6.55 


4.10 
5.15 


4.05 
8.25 


Missouri. 

*J*Bids  will  be  received  until  noon,  July  26, 
by  Lieut.  Col.  Charles  L.  Potter,  U.  S.  Engi- 
neer, Liggett  Bldg.,  St.  Louis,  Mo.,  for  the 
construction  and  delivery  of  two  99  ft.  stern- 
wheel  steamboats. 

New  Jersey. 
•J«Bids  will  be  received  until  3  p.  m.,  July  7, 
by  Public  Buildings  Committee,  Newark,  N.  J., 
for  the  construction  of  a  nurses'  home  at  the 
Essex  County  Hospital,  Soho,  N.  J.  Plans 
and  specifications  are  on  file  with  Percy  B. 
Taylor,  196  Market  St.,  Newark,  N.  J. 
New  Mexico. 
Eastern  capitalists  are  understood  to  have  a 
project  under  consideration  for  the  establish- 
ment of  a  hydro-electric  power  plant  on  the 
Gila  River,  in  Grant  county,  to  supply  horse- 
power for  the  big  mines  and  mills  in  the  Mo- 
gollon  mining  district.  H.  Von  Schan,  De- 
troit, Mich.,  Consulting  Engineer  for  the  syn- 
dicate, has  just  finished  an  examination  of 
feasible  sites  on  the  Gila. 

New  York. 
•f*Bids  will  be  received  until  2  p.  m.,  July  13, 
by  the  Treasury  Department,  U.  S.  Life  Sav- 
ing Service,  Washington,  D.  C,  for  construct- 
ing new  buildings  at  the  Blue  Point,  Quoque, 
Smith's  Point  and  Tiana  Life  Saving  Stations, 
Long  Island,  N.  Y.  Specifications  and  draw- 
ings, forms  of  proposal,  etc.,  and  full  infor- 
mation can  be  obtained  upon  application  to 
the  keepers  of  the  stations  named,  to  the  su- 
perintendent of  the  fourth  life  saving  district, 
Bay  Shore,  N.  Y. ;  the  superintendents  of  con- 
struction of  life  saving  stations,  379  Washing- 
ton St.,  New  York  City. 

•J»Bids  will  be  received  until  3  p.  m.,  July  17, 
by  Board  of  Contract  and  Supply,  Isadore 
Wachsman,  Secy.,  Albany,  N.  Y.,  for  the  con- 
struction and  completion  of  a  new  High  School 
Building  on  Western  Ave,  North  Lake  Ave. 
and  Washington  Ave.  in  Albany.  Bids  will 
be  received  in  two  ways,  viz:  Bid  No.  1,  for 
the  entire  work,  or  separate  bids,  as  follows : 
Bid  No.  2A,  for  the  entire  work  exclusive  of 
work  specified  under  "Plumbing,  Gas-fitting 
and  Vacuum  Cleaning  Equipment,"  "Heating 
and  Ventilating"  and  "Electric  Wiring  and 
Electric  Equipment."  Bid  No.  2B,  for  all 
work  specified  under  "Plumbing,  Gas-fitting 
and  Vacuum  Cleaning  Equipment."  Bid  No. 
2C,  for  all  work  specified  under  "Heating  and 
Ventilating."  Bid  No.  2D,  for  all  work  speci- 
fied under  "Klcctric  Wiring  and  Electric 
Equipment  "  After  a  computation  of  the  low- 
est estimates  received  for  each  of  the  separate 
bids  Nos.  2A,  2B,  2C  and  2D,  the  contract  or 
contracts  will  be  awarded  to  the  lowest  bidder 
or  bidders  by  either  method.  Bidders  submit- 
ting :i  proposal  for  Bid  No.  1  must  properlv 
Ml  in  all  blanks  under  Bid  No.  2A.  Bid  No. 
2B.  Bid  No.  2C  and  Bid  No.  21V 

'•'  I  he  trustees  of  Public  Buildings,  Albany, 
N.  Y.,  have  awarded  the  following  contracts 
for  equipment  at  the  State  Education  Build- 


Metal  Construction  Co.,  Jamestown,  N.  Y., 
metal  book  stacks  and  metal  cases,  $319,881 ; 
Black  &  Boyd  Mfg.  Co.,  23  E.  22d  St.,  New 
York,  electric  lighting  fixtures,  $133,873; 
W.  P.  Nelson  Co.,  812  Greenwich  St.,  New 
York,  interior  decoration,  $29,873;  Gorham 
Manufacturing  Co.,  36th  St.  and  5th  Ave., 
New  York  City,  glazed  grilles  and  miscel- 
laneous ornamental  iron  and  bronze,  $39,664; 
Lord  Electric  Co.,  216  West  40th  St.,  New 
York  City,  electric  wiring  for  book  stacks, 
etc.,  $59,393;  The  Otis  Elevator  Co.,  17  Bat- 
tery Place,  New  York  City,  elevators  and 
book  lifts,  $19,847. 

®The  Northeastern  Construction  Co.,  Bruns- 
wick Bldg.,  New  York  City,  has  been  awarded 
the  contract  at  $545,442,  for  the  construction 
of  the  U.  S.  Barge  Office  at  New  York  City. 

Ohio. 

•J«Bids  will  be  received  until  noon,  July  14, 
by  Director  of  Public  Safety,  Cleveland,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  installation  of  a  steam  heating 
apparatus  in  Fire  Engine  station,  West  101st 
St.  and  Lorain  Ave.  F.  G.  Hogen  is  Director 
of  Department  of  Public  Safety. 

Pennsylvania. 

Joseph  F.  Hasskari,  Commisioner  of 
Wharves,  Docks  and  Ferries,  city  of  Phila- 
delphia, has  submitted  plans  to  the  City 
Council  for  the  improvement  of  the  Port  of 
Philadelphia  with  the  new  state  and  city 
appropriations  the  following  apportionment  of 
the  city's  appropriation  of  $600,000  was  pro- 
posed :  For  the  construction  of  the  super- 
structure of  Vine  St.  pier,  $200,000;  two  dump- 
ing mud  scows,  $20,000;  repairs  to  Arch,  Race 
and  Chestnut  St.  piers,  $58,500;  dredging 
Dock  St.  dock,  $5,000;  new  pier  at  Dock  St., 
$250,000;  boring  for  bulkheads,  $10,000;  bulk- 
heading  the  Schuylkill  River,  $11,500.  Follow- 
ing is  the  proposed  apportionment  of  the 
state's  appropriation  :  Bulkhcading  the  Dela- 
ware River  from  South  St.  to  Christian  St., 
$216,000;  bulkheading  the  Delaware  River 
from  Callowhill  St.  to  Fairmount  Ave.,  $170,- 
000;  dredging  the  Schuylkill  River,  $50,000; 
dredging  the  Delaware  River,  $50,000;  bulk- 
heading  the  Schuylkill  River,  $14,000. 

The  following  bids  were  received  June  24, 
by  Major  Herbert  Deakvne,  U.  S.  Engineer, 
Philadelphia,  Pa.,  for  (1)  1,617,000  cu.  yds. 
dredging  on  Tinicum  Range,  Delaware  River, 
and  "(2)  500,000  cu.  yds.  dredging  on  New 
Castle  Range,  Delaware  River ;  American 
Contracting  Co.,  New  York  City.  (1)  19% 
cts.,  (2)  16.7  cts.;  The  Breakwater  Co.,  Phila- 
delphia, Pa.,  (1)  21  cts.,  (2)  18  cts.;  Ameri- 
can Dredging  Co.,  Philadelphia,  (U  15.3  cts., 
(2)  19.4  cts.;  P.  Sanford  Ross.  Jersey  City, 
N.  J„  (1)  17.1  cts.,  (2)  20.1  cts.;  Maryland 
Dredging  &  Contracting  Co.,  Baltimore,  Md., 
(1)  16%  cts.,  (2)  19%  cts. 

Rhode  Island. 
Bids  as  follows  were  received  June  20.  by 
Col.  Frederic  V.  Abbot,  U.  S.  Engineer,  New- 
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terway  through  Chambly,  St.  John  s  and  La- 
prairie  better  than  exists  at  present. 

The  Chief  Engineer  of  the  Canadian  Pub- 
lic Works  Department  has  reported  favorably 
on  the  plans  and  applications  of  the  Grand 
Trunk  Pacific  and  the  Poison  Iron  Works  for 
drydock  subsidies  at  Prince  Rupert  and  To- 
ronto. For  the  dock  at  Prince  Rupert  the 
subsidy  will  be  iV2  per  cent  on  $3,000,000,  and 
for  that  at  Toronto  3  per  cent  on  $700,000. 


port,  R.  I.,  for  dredging  approach  channel  and 
harbor  Providence  River  at  Harbor,  R.  I.: 
(1)  Bid  per  cu.  yd.  scow  measurement,  for 
1,691,321  cu.  yds.  in  Section  A;  (2)  Bid  per 
cu.  yd.  scow  measurement,  for  308,679  cu.  yds. 
in  Section  B;  (3)  Bid  per  cu.  yd.  for  50  cu. 
yds.  bowlders ;  (4)  Lump  bid  for  removing 
lighthouse;  (5)  total:  George  Leary,  New 
York  City,  (1)  12^  cts„  (2)  24  cts.,  (3) 
$6.00,  (4)  $1,000,  (5)  $286,798;  Charles  M. 
Cole,  Fall  River,  Mass.,  (1)  11  cts.,  (2)  25 
cts.,  (3)  $10.00,  (4)  $1,000,  (5)  $264,715; 
G.  H.  Brevmann  &  Bros.,  Toledo,  Ohio,  (1) 
10  cts.,  (2j  20  cts.,  (3)  $3.00,  (4)  $2,000,  (5) 
$233,018;  Eastern  Dredging  Co.,  Boston, 
Mass.,  (1)  $10.7  cts.,  (2)  21.9  cts.,  (3)  $8.00, 
(4)  $300,  (5)  $249,272;  Daly  &  Hannan 
Dredging  Co.,  Ogdensburg,  N.  Y.,  (1)  8.7 
cts.,  (2)  22  cts.,  (3)  $8.00,  (4)  $1,200,  (5) 
$216,654;  Coastwise  Dredging  Co.,  Norfolk, 
Va.,  (1)  9.9  cts.,  (2)  19  cts.,  (3)  $10,  (4) 
$500,  (5)  $227,090. 

Tennessee. 
*J*Bids  will  be  received  until  noon,  July  28, 
by  Maj.  C.  S.  Smith,  U.  S.  Engineer,  Custom 
House,  Memphis,  Tenn.,  for  furnishing  about 
691,624  ft.  b.  m.  of  yellow  pine  and  oak  lumber. 
Texas. 

•HBids  will  be  received  until  3  p.  m.,  August 
4,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and 
wiring  of  the  U.  S.  Post  Office  at  Sulphur 
Springs,  Tex. 

®Bids  were  opened  June  19  by  John  M. 
Murch,  County  Auditor,  Galveston,  for  plac- 
ing sand  filling  for  mainland  end  of  causeway 
approach,  the  contract  being  awarded  to  the 
/North  American  Dredging  Co.,  Galveston, 
Tex. ,  at  30  cts.  per  cu.  yd. 

The  $1,250,000  bond  issue  of  Harris  County, 
voted  for  the  improvement  of  the  Houston 
Ship  Canal,  has  been  approved  by  the  State 
Attorney  General,  and  will  probably  be  of- 
fered for  sale  on  Sept.  4.  A  like  amount  will 
be  appropriated  by  the  U.  S.  Government.  At 
the  present  time  the  government  engineers 
under  Major  Howell  are  making  a  survey  of 
the  channel  in  the  effort  to  determine  the 
amount  of  work  to  be  done,  this  to  be  sub- 
mitted in  a  report  to  the  army  engineers.  C. 
G.  Pilot,  Houston,  is  Chairman  of  the  Bond 
Commission. 

The  Velasco  Wharf  &  Warehouse  Co., 
of  Velasco,  which  two  weeks  ago  filed  an 
amendment  to  its  charter,  increasing  its  capi- 
tal stock  from  $10,000  to  $250,000,  is  under- 
stood to  be  planning  to  make  extensive  im- 
provements to  its  wharf  property  at  Velasco. 
Felix  Jackson,  Houston,  is  president. 
Virginia. 

®The  bid  of  the  Coastwise  Dredging  Co., 
Norfolk,  Va.,  for  dredging  some  4,700,000  cu. 
yds.  of  mud  and  sand  from  Norfolk  Harbor 
for  the  U.  S.  Government,  has  been  recom- 
mended for  acceptance.  The  price  bid  was  11 
cts.  per  cu.  yd. ;  bids  were  opened  June  1. 

George  AIsop,  First  National  Bank  Bldg., 
Newport  News,  Va.,  was  the  only  bidder  June 
17,  for  the  construction  of  a  sea  wall  at  the 
U.  S.  Navy  Yard,  Norfolk,  Va.  His  bid  was 
as  follows :  Construction  of  384  ft.  of  con- 
crete and  timber  sea  walls  from  north  end  of 
work  now  under  construction,  $103,000;  66  ft. 
new  sea  wall,  $18,000. 

Washington. 

•J«Bids  will  be  received  until  noon,  June  26, 
by  Maj.  C.  W.  Kutz,  U.  S.  Engineer,  602  Burke 
Bldg.,  Seattle,  Wash.,  for  the  dredging  at  Wil- 
lapa  River  and  Harbor,  Wash. 

Canada. 

•J»Bids  will  be  received  until  5  p.  m.,  July  10, 
by  W.  G.  Murray,  Architect,  111  Masonic  Tem- 
ple, London,  Ont,  for  the  erection  and  com- 
pletion of  Masonic  Hall  at  London,  Ont., 
which  will  be  of  steel  reinforced  and  brick 
construction. 

The  Lake  Champlain  &  St.  Lawrence  Canal 
Co.  has  filed  its  plans  in  the  Canadian  Pub- 
lic Works  Department  at  Ottawa,  Ont.  The 
plans  call  for  the  construction  of  a  12-ft.  wa- 


Trade  Notes. 

J.  M.  Betton,  manufacturer  of  Drucklieb  in- 
jector sand  blast  apparatus,  will  remove  his  of- 
fice from  178  Washington  St.,  New  York,  to  14 
Park  PI.,  New  York  City,  about  July  10. 

The  Mulconroy  Co.,  Philadelphia,  Pa.,  manu- 
facturers of  belting,  packing,  hose,  and  mechan- 
ical rubber  goods,  has  purchased  all  patent 
rights,  machinery  and  business  of  the  Metalic 
Flexible  Tubing  Co.,  of  Philadelphia. 

The  MacArthur  Concrete  Pile  &  Foundation 
Co.,  11  Pine  St.,  New  York  City,  announce  that 
Mr.  J.  A.  Moore  has  been  appointed  district 
representative  for  the  territory  in  and  around 
Detroit,  Mich.  Mr.  Moore's  address  is  1728 
Ford  building,  Detroit,  Mich. 

Mr.  W.  O.  Duntley,  president  of  the  Chicago 
Pneumatic  Tool  Company,  sailed  June  27th  on 
the  "Kronprinzessin  Cecilie"  for  Europe,  where 
he  will  spend  several  weeks  in  the  interest  of 
the  company's  foreign  business.  Before  sailing 
Mr.  Duntley  stated  that  notwithstanding  the  fact 
that  business  conditions  generally  in  the  states 
were  not  satisfactory,  his  company  had  received 
a  fair  volume  of  business,  with  every  indication 
pointing  to  a  decided  improvement  in  the  near 
future. 

Mr.  Albert  C.  Lehman,  vice  president  and 
general  manager  of  the  Blaw  Collapsible  Steel 
Centering  Co.,  and  Arthur  H.  Diamant,  assist- 
ant chief  engineer,  are  at  the  present  time  on  an 
extended  trip  throughout  the  middle  and  far 
western  parts  of  the  country.  They  will  spend 
between  three  and  four  weeks  in  the  West  in- 
specting some  of  the  large  projects  in  which 
they  are  interested  and  on  which  Blaw  Forms 
are  being  used.  They  will  go  as  far  west  as  the 
Pacific  Coast,  spending  considerable  time  on  the 
return  trip  in  Canada. 

The  Standard  Scale  &  Supply  Co.  of  Pittsburg 
has  secured  a  large  contract  for  scales  to  be  in- 
stalled at  the  various  pumping  plants  of  the 
Department  of  Water  Supply,  Gas  and  Elec- 
tricity, Borough  of  Brooklyn,  N.  Y.  These 
scales  aggregate  35  in  number,  and  include 
several  100-ton  42-ft.  railroad  track  scales  both 
pit  and  suspension  pattern  and  a  large  number 
of  wagon  scales  of  10-ton  capacity,  heavy  rail- 
road pattern.  All  of  these  scales  are  to  be 
built  in  steel  and  concrete  construction.  The 
contract  will  be  completed  during  the  summer. 


TRUNK  SEWERS. 

The  Board  of  Public  Works  of  Nash- 
ville, Tennessee,  will  receive  and  open 
sealed  bids  at  its  office,  City  Hall,  on 
Thursday,  August  10th,  1911,  at  3  p.  m., 
for  building  about  seven  miles  of  circu- 
lar brick  trunk  sewers,  ranging  in  sizes 
from  thirty  (30  in.)  inches  to  one  hun- 
dred and  eleven  (111  in.)  inches  in  diam- 
eter. Certified  checks  on  reputable  banks, 
payable  to  the  order  of  said  board,  re- 
quired to  accompany  all  bids  as  earnest 
money,  as  stipulated  in  the  specifica- 
tions. Satisfactory  bond  for  faithful  per- 
formance of  contract,  as  stipulated  by 
law,  required  and  twenty  (20  per  cent) 
per  centum  retained  upon  partial  esti- 
mates until  the  completion  of  the  work. 
Bids  will  be  received  separately  for  the 
several  sewers  and  as  a  whole  for  the 
entire  work.  Said  board  reserves  the 
right  to  reject  any  or  all  bids.  Plans  and 
profiles  can  be  seen  at  the  office  of  the 
City  Engineer,  City  Hall,  Nashville,  Ten- 
nessee, and  specifications  and  proposal 
blanks  can  be  had  upon  application  at 
said  office  either  by  mail  or  in  person, 
from  and  after  July  1st. 

Bids  must  be  made  upon  said  proposal 
blanks  and  sealed  and  addressed  to  the 
Board  of  Public  Works,  Nashville,  Ten- 
nessee, and  plainly  marked  "BID  FOK 
TRUNK  SEWER." 

This  work  includes  about  eighty-one 
thousand  (81,000)  cubic  yards  of  bolh 
earth  and  rock  excavation  and  about  thir- 
teen million  (13,000,000)  brick. 

By  order  of  the  Board  of  Public  Works. 

WM.  W.  SOUTHGATE, 
City  Engineer. 


GRAVEL  ROAD. 

Bids  will  be  received  until  4  p.  m.,  July 
15,  1911,  by  Newkirk  and  Ellsworth  Town- 
ships, Lake  County,  Michigan,  at  the  of- 
fice of  Norman  Buckner,  Clerk  of  New- 
kirk Township,  Luther,  Mich.,  for  the 
construction  of  11%  miles  of  Class  "B" 
State  Reward  Gravel  Road. 

Plans  and  specifications  and  instructions 
to  bidders  may  be  seen  at  the  office  of  the 
Clerk  of  Newkirk  Township. 

Bids  must  be  made  on  blanks  furnished 
by  the  townships  and  must  be  accom- 
panied by  a  certified  check  in  an  amount 
equal  to  10  per  cent  of  the  amount  of  the 
bid,  payable  to  Norman  Buckner,  Town- 
ship Clerk,  this  as  a  guaranty  of  the  ac- 
ceptance and  performance  of  the  contract 
by  the  party  to  whom  it  may  be  awarded, 
and  his  failure  to  execute  said  contract 
will  forfeit  said  check. 

The  right  to  reject  any  or  all  bids  or  any 
portion  of  any  bid,  or  to  accept  any  por- 
tion of  any  bid  which  may  be  deemed  for 
the  best  interest  of  Newkirk  and  Ells- 
worth Townships,  is  expressly  reserved. 
TOWNSHIP  BOARDS  OF  NEWKIRK 
AND  ELLSWORTH  TOWNSHIPS. 


WATERWORKS. 

Notice  is  hereby  given  that  the  City 
of  Milan,  Missouri,  will  until  7  p.  m.,  on 
the  eighth  day  of  July,  1911,  receive  bids 
for  the  following: 

Constructing  earth  dam,  25,000  cu.  yds. 

Furnishing  and  laying,  approximately: 
4,000  ft.— 8-in.  C.  I.  pipe. 

11,968  ft.— 6-in.  C.  I.  pipe. 
2,344  ft.— 4-in.  C.  I.  pipe. 

Furnishing  and  setting  11  new  fire  hy- 
drants. 

Resetting  8  fire  hydrants. 

Furnishing  and  setting: 
1 — 8-in.  valves. 

25 — 6-in.  valves. 

21 — 4-in.  valves. 

Furnishing  and  laying  250  ft.,  8-in.  vitri- 
fied tile. 

Laying  900  ft.,  6-in.  pipe. 

Connecting  up  stand  pipe. 

Repairing  service  pump. 

Bids  to  be  accompanied  by  a  certified 
check  on  some  local  bank  for  5  per  cent 
of  bid. 

Bond  in  the  sum  of  50  per  cent  the 
amount  of  contract  will  be  required  of 
contractor. 

All  payments  will  be  made  in  cash. 

Plans  and  specifications  are  on  file  with 
City  Clerk  and  in  office  of  Hiram  Phillips, 
1000  Third  National  Bank  Bldg.,  St. 
Louis,  Mo. 

JOHN  W.  BINGHAM, 
Mayor. 

WM.  COCHRAN,  JR., 

Clerk,  Milan,  Missouri. 


EARTH  DAM  AND 
APPURTENANCES. 

Waynesville,  N.  C. 

Sealed  proposals  will  be  received  by  the 
Southern  Assembly  for  the  erection  of  an 
earth  dam  and  appurtenances  on  the  As- 
sembly grounds  near  Waynesville,  N.  C, 
until  noon  on  July  24,  1911.  Specifications 
and  general  plans  may  be  seen  at  the  of- 
fice of  Chief  Engineer  Southern  Assembly, 
Waynesville,  N.  C,  and  at  office  of  Engi- 
neering &  Contracting,  where  bidding 
sheets  may  be  obtained. 

Bidders  are  expected  to  examine  the  site 
and  acquaint  themselves  with  the  local 
conditions.  Certified  check  (or  bond)  for 
five  hundred  dollars  ($500.00),  drawn  in 
favor  of  Southern  Assembly,  must  accom- 
pany each  bid  as  evidence  of  good  faith. 

The  Southern  Assembly  reserves  the 
right  to  reject  any  and  all  bids. 

J.  W.  SEAVER,  Jr.. 

Ch.  Engr. 


•J*  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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Important  Books 

For  Contractors,  Engineers,  Architects,  Draftsmen, 
Manufacturers  and  Officials  of  Municipalities 


Engineers'  Pocketbook  of  Reinforced  Concrete 

By  E.LEE  HEIDENREICH 

An  exceptionally  useful  "Pocketbook"  for  the  designing 
engineer. 

"Mr.  Heidenrich's  pocketbook  is  nearer  the  ideal  than  any 
on  the  same  subject  heretofore  published." — Engineering 
News,  Jan.  14,  1909. 

There  are  80  tables  in  this  "Pocketbook"  which  are  of 
inestimable  value. 

For  15  years  the  author  has  been  engaged  in  designing  re- 
inforced concrete  structures,  and  this  "Pocketbook"  is  the 
outgrowth  of  his  own  needs. 

Leather;  4Jx6;  inches;  374  pages;  illustrated. 
Price  $3.00  net,  postpaid. 

A  Text  Book  on  Graphic  Statics 


By  CHARLES  MALCOLM,  C.  E. 
University  of  Illinois. 

Presents  the  subject  clearly  and  logically.  Many  texts  on 
Graphic  Statics  are  open  to  the  criticism  that  they  have  a 
tendency  to  state  principles  and  give  constructions  without 
proofs.  It  has  been  the  aim  of  the  writer  to  give  the  proofs, 
together  with  full  explanations  of  the  constructions. 

The  four  parts  of  the  text  are:    General  Principles — Framed 
Structures,  Roof  Trusses — Beams — Bridges. 

Cloth  6x9  inches;  330  pages;  155  drawings. 
Price.  $3.00  net.  postpaid. 

Sixteen-page  pamphlet  giving  table  of  contents  and  samplo 
pages  free. 

Tables  for  Structural  Engineers 

By  EDWARD  GODFREY,  M.  Am.  Soc.  C.  E. 

Containing  about  all  the  tables  needed,  including  those  com- 
monly found  in  manufacturers'  handbooks.  Eighty-three 
books  to  one  drafting  department  within  tnree  weeks  after 
its  issue  from  the  press  shows  that  the  book  is  filling  a  want 
not  heretofore  supplied. 

It  merits  the  distinction  it  has  won,  "Best  and  most  compact 
book  of  structural  tables  in  English." 

Flexible  Leather;  4x6)  Inches;  218  pages. 
Price.  $2.50  net.  postpaid. 

Solid  Bitumens,  Their  Physical  and  Chemical  Properties 
and  Chemical  Analysis,  Together  with  a  Treatise  on  the 
Chemical  Technology  of  Bituminous  Pavements. 

By  S.  P.  PECKHAM,  A.  M. 
The  author  of  this  book  has  been  experimentally  studying 
bitumens  for  a  period  of  40  years,  and  this  book  embodies  the 
results  of  his  deductions  and  studies. 

It  Is  the  most  notable  contribution  to  practical  chemical 
technology  that  has  been  written  In  recent  years. 

Cloth,  6x9  inches;  330  pages. 
Price.  $5.00  ni  t.  povlputd. 

Reinforced  Concrete — A  Monuol  of  Practice 

lly  ERNEST  McCULLOUGH,  M.  Wc:st  Soc.  Engrs. 
Presents  the  theory  of  the  design   of  reinforced  concrete 

Hlm<:tur<;H  in  a  inanrnT  ho  cli-ur  anil  simple  lli.'il   II  rai  I  fall 

in  I,.-  popular.  The  subject  is  divested  '<(  the  Complication!  10 
often  found  In  larger  treatises,  for  the  author  has  exceptional 
hk 111  In  simplifying  that  which  seems  complex. 

The  book  Is  so  condensed,  and  so  much  of  Its  matter  Is 
original,  that  It  Is  well  worth  Its  price  to  every  concrete  engi- 
neer or  contractor. 

Cloth,  5x71  InChMI  1.16  page*;  ill  imf  rated. 
P r 1 1  <■ ,  S  I  •  !i O  ii <* I ,  postpaid. 

Any  Technical  B<»<>k  Promptly 


Railroad  Location,  Surveys  and  Estimates 

By  F.  LA  VIS,  M.  Am.  Soc.  C.  E. 
Resident  Engineer  Pennsylvania  Railroad  Tunnels. 
Formerly  Locating  Engineer  Choctaw,  Oklahoma  &  Gulf  Railroad,  etc. 

"As  interesting  as  a  novel." 
In  an  exhaustive  review  of  this  book,  the  "Railroad  Gazette" 
says:  Once  in  a  while  a  scientific  book  appears  that  combines 
the  three-fold  elements  of  mastery  of  the  subject,  clearness  of 
expression  and  elegance  in  the  use  of  English,  a  combination 
as  rare  as  it  is  attractive.    The  book  at  hand  is  of  this  sort. 

270  pages;  73  illustrations;  10  folding  plates. 
$3.00  net,  postpaid. 

Engineering  Work  in  Towns  and  Cities 

By  ERNEST  McCULLOUGH,  C.  E. 
Author  of  "Manual  of  Reinforced  Concrete,"  "Engineering  Contractors' 
Hand  Book,"  "Business  of  Contracting,"  etc. 
There  are  many  special  treatises  on  paving,  waterworks, 
sewerage,  concrete,  etc.,  but  this  is  the  only  book  that  deals 
with  all  of  these  subjects  in  the  connected  manner  in  which 
they  come  before  the  City  Engineer. 

Sixteen-page  pamphlet  giving  tables  of  contents  and  sample 
pages  free. 

Cloth.  6x9  inches ;  5 1 0  pages  ;  68  tables ;  1 1 2  diagrams  and  illustrations. 
Price,  $3.00  net.  postpaid. 

Concrete  Bridges  and  Culverts 

By  H.  GRATTAN  TYRRELL 
Only  such  material  is  given  as  is  directly  required  in  the  de- 
sign and  construction  of  ordinary  concrete  and  masonry  arches. 
The  designs  and  data  tables  for  culverts   and   trestles  are 
original. 

CONTENTS; 
Plain  Concrete  Arch  Bridges — Reinforced     Concrete  Arch 
Bridges — Highway    Beam     Bridges — Concrete    Culverts  and 
Trestles. 

Flexible  Leather,  6}x4J  inches;  272  pages;  66  illustrations 
Price.  $3.00net.  postpaid. 

The  Reinforced  Concrete  Pocket  Book 

By  L.  J.  MENSCH,  M.  Am.  Soc.  C.  E. 
This  book  is  not  a  text  book  and  its  rational  use  requires 
a  knowledge  of  mechanics  and  building  construction.  The 
tables,  which  occupy  nearly  half  the  pages,  were  very  carefully 
figured  and  checked  and  their  correctness  has  been  thoroughly 
tested  by  many  practical  applications. 

Full  Leather,  4ix6}  inches:  216  pages. 
Price  $4.00  net,  postpaid. 

Surveyors'  Hand  Book 

By  T.  U.  TAYLOR. 
Prof,  of  Civil  Engineering,  University  of  Texas. 
An  Invaluable  pocketbook  for  the  field  or  office.  Formulas 
or  methods  of  calculation  are  explained,  and  tables  are  given 
to  facilitate  calculations. 

Flexible  Leather:  gilt  edges;  4$\7  inches;  illustrated  328  pages. 
Price.  NJ.OH  net.  Postpaid. 

Diagrams  for  Designing  Reinforced  Concrete  Structures 
Including  Diagrams  for  Reactions  and  Strengths 
of  Steel  Beams. 

Bv  G.  F.  DODGE,  M.  West  Soc.  Engrs. 
The  only  complete,  up-to-date  book  on  this  important  sub- 
ject. 

Cloth,  I5)xli)  ins.:  112  pages;  43  diagrams 
Price,  $4.00  net,  postpaid. 
Supplied  for  Published  Price 
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WATER  WORKS  SYSTEM. 

Herrin,  111.,  June,  1911. 

Sealed  bids  will  be  received  by  Mayor 
C.  E.  Anderson,  Herrin,  111.,  up  to  1  p.  m., 
July  26,  1911,  for  the  construction  of  an 
impounding  reservoir,  steam  pumping 
plant,  tower  and  tank  and  two  miles  of 
12-in.  C.  I.  water  pipe. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  Mayor  or  City  Engineer. 
No  bid  will  be  considered  from  parties 
who  have  not  personally  inspected  the  site 
of  the  proposed  improvement. 

A  certified  check  of  $500.00,  made  pay- 
able to  H.  P.  LaMaster,  City  Treasurer, 
must  accompany  each  bid  in  liquidated 
damages,  that  the  successful  bidder  will 
enter  into  contract  within  10  days. 

All  bids  must  be  made  upon  blank 
form  furnished  and  marked  on  the  en- 
velope, "Bid  on  Waterworks." 

The  City  Council  reserves  the  right  to 
reject  any  and  all  bids. 

R.  L.  ADAMS, 

City  Engineer. 


OPEN  DITCHES. 

Bids  will  be  received  until  3:00  p.  m., 
July  15,  1911,  by  the  Board  of  Commis- 
sioners of  the  Sixth  Ward  and  Crowley 
Drainage  District,  at  Crowley,  La.,  for  the 
construction  of  about  40  miles  of  open 
ditches  ranging  from.  2  to  6  miles  in 
length,  16  to  40  feet  in  width  and  2  to  5 
feet  in  depth,  approximating  600.000  cu. 
yds.,  and  about  90  acres  of  clearing.  No 
rock.  Mostly  open  prairie.  Three  lines  of 
railway.  The  right  is  reserved  to  reject 
any  and  all  bids.  Each  bid  must  be  ac- 
companied by  certified  check  for  $1,000. 

H.  E.  LEWIS,  President. 

W.  S.  WHITE,  Engineer. 

L.  A.  WILLIAMS.  Secretary. 


GRADING. 

El  Paso,  Tex.,  June  19,  1911. 

Bids  will  be  received  in  accordance  with 
forms  prepared  by  this  company  until  the 
25th  day  of  July,  1911,  for  the  construc- 
tion of  the  graduation  and  masonry  of  66 
miles  of  railway  roadbed,  including  inci- 
dental work,  in  Arizona.  The  principal 
items  are,  approximately:  Grading,  2,600,- 
000  cu.  yds.;  foundation  excavation.  30,- 
000  cu.  yds.;  concrete,  36,000  cu.  yds. 
Work  to  be  done  in  accordance  with  plans 
and  specifications  on  file  in  the  office  of 
the  Engineer  Maintenance  of  Way,  South- 
western Bldg.,  El  Paso,  Tex. 

All  bidders  are  required  personally  to 
examine  the  ground  and  conditions  prior 
to  bidding.  The  proposed  work  will  be 
ready  for  inspection  beginning  June  20, 
1911. 

All  bids  must  be  in  writing,  addressed 
to  said  Engineer,  and  be  accompanied  by 
a  certified  check  in  the  sum  of  $5,000.00 
as  evidence  of  good  faith  and  security  for 
the  giving  of  a  bond  for  $100,000.00  in  a 
surety  company  approved  by  the  company 
for  the  performance  of  the  contract. 

The  envelope  containing  the  bid  shall 
be  endorsed  as  such  bid  and  have  the 
name  of  the  bidder  written  thereon. 

The  company  reserves  the  right  to  re- 
ject any  or  all  bids. 

EL  PASO  &  SOUTHWESTERN  RAIL- 
ROAD COMPANY, 

By  H.  J.  Simmons, 
General  Manager. 


PROPOSALS  FOR  REMOVING  ROCK 
— U.  S.  Engineer  Office.  401  Custom 
House,  San  Francisco,  Cal.,  June  27,  1911. 
Sealed  proposals  for  removing  Rincon  Reef 
Rocks  and  Centissima  Rock,  in  and  near 
San  Francisco  Bay,  California,  will  be  re- 
ceived here  until  12  noon,  July  27,  1911. 
Information  on  application. 

JOHN  BIDDLE.  Col..  Engrs. 


REINFORCED  CONCRETE  WELL 
AND  MOTOR  HOUSE. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  Commis- 
sioners of  the  City  of  Sioux  Falls,  S.  D., 
until  Tuesday,  July  11,  1911,  at  9  o'clock 
a.  m.,  for  the  construction  of  a  reinforced 
concrete  well  and  motor  house  for  the 
Municipal  Waterworks  System,  in  ac- 
cordance with  plans  and  specifications 
therefor,  prepared  by  L.  P.  Wolff,  Con- 
sulting Engineer.  The  proposed  well  to  be 
50  feet  in  diameter  and  approximately  35 
feet  deep  and  to  be  completed  on  or  be- 
fore September  1,  1911. 

All  bids  must  be  on  blank  forms  fur- 
nished for  that  purpose  and  each  bid  must 
be  accompanied  by  a  certified  check  for  a 
sum  equal  to  10  per  cent  of  the  amount 
of  the  bid,  made  payable  unconditionally 
to  the  order  of  the  City  Treasurer  as  a 
guarantee  of  good  faith.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  the 
Superintendent  of  Water  Works  in  Sioux 
Falls  and  at  the  office  of  L.  P.  Wolff, 
Consulting  Engineer,  St.  Paul,  Minn. 

The  Board  of  Commissioners  reserves 
the  right  to  reject  any  and  all  bids. 

Sioux  Falls,  S.  D.,  June  20,  1911. 

LEWIS  LARSON, 

City  Auditor. 


ELECTRIC  LIGHT  PLANT. 

Bids  will  be  received  by  the  town  of 
Sentinel,  Oklahoma,  until  noon,  July  6th, 
1911,  on  the  following  list  of  equipment 
for  an  electric  light  plant:  One  engine, 
boiler,  generator  and  line  material.  Speci- 
fications may  be  had  of  Town  Clerk,  Sen- 
tinel, Oklahoma;  or  F.  Murch  &  Co.,  Clin- 
ton, Oklahoma. 


Telephone  Construction 
Methods  and  Cost 

By  CLARENCE  MAYER 
Formerly  Cost  Statistician  and  Facilities  Engineer,  Chicago  Telephone  Co. 
with  additional  data  by  J.  C.  SLIPPY  and  others. 


This  is  by  all  odds  the  most  complete  and  system- 
atic record  of  costs  for  any  one  class  of  construction 
work  that  has  ever  been  published.  There  are  over 
150  tables  of  cost  data  averaged  from  hundreds  of 
jobs  by  items.  The  methods  described  and  illus- 
trated are  the  most  recent  standards  of  progressive 
telephone  and  electric  companies. 

"The  book  recommends  itself  as  being  a  volume  of  exact  records  of 
experience  and  not  of  theories  and  opinions." — Engineering  News. 

Cloth,  6x9  inches;  300  pages;  100  illustrations;  157  tables; 
price  $3.00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Company 

537  S.  Dearborn  Street,  Chicago 
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Cost  Keeping  and  Management 

Engineering 

By  HALBERT  P.  GILLETTE  and  RICHARD  T.  DANA 


*6  Jv.m 


TTT 


l  ,       of  SLutcc  Cud. 


RMS 


The  Standard  Book  On  This  Subject 

This  is  the  first  codification  of  the  principles  of  management  economics 


"The  authors  are  masters  of  their  subject, 
and  they  have  made  a  most  valuable  book 
for  the  use  of  Contractors  and  Engineers 
connected  with  contract  work.  They  show 
clearly  that  cost  keeping  is  a  very  different 
thing  from  book-keeping,  and  that  it  is  the 
work  of  engineers." 

Industrial  Engineering. 


"Owing  to  the  admirable  manner  in  which 
the  subject  matter  is  presented,  the  book  is 
to  be  commended.  Engineers,  Contractors 
and  Superintendents  in  engineering  con- 
struction can  profit  by  its  perusal.  We  be- 
lieve every  concrete  designer  and  contractor 
should  have  a  copy." 

Engineering  News. 


Authors  are  pioneers  in  the  field,  and,  although  they  have  written  much 
that  has  appeared  in  the  form  of  articles  —  particularly  in  the  pages  of 
Engineering  &  Contracting  —  this  book  is  the  first  presentation  on  the 
subject  in  a  complete  and  logical  sequence. 

The  last  chapter  contains  numerous  systems  of  cost  keeping  developed  by 
other  engineers  and  contractors,  and  is  a  veritable  mine  of  suggestive  hints 
as  well  as  of  examples  of  excellent  blanks  for  special  purposes. 

Cloth*  6x9  ins.;  «'J60  p<if£es;  184  figures.    Price  $3.50,  net  postpaid. 

Slxteen«patfe  piiiiiphirt  |<lvln|<  table  of  contents  and  .sample  paifes,  free. 

The  Myron  C.  Clark  Publishing  Co. 


537  So.  Dearborn  Street, 


CHICAGO 
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SEWERS. 

Sealed  proposals  will  be  received  by  the 
Common  Council  of  the  City  of  Summit, 
N.  J.,  from  8  p.  m.  to  8:30  p.  m.,  on 
Tuesday,  July  18,  1911,  for  the  con- 
struction of  vitrified  pipe  sanitary 
sewers  in  Summit  in  two  sections,  viz.: 

Section  1.-3,000  lineal  feet  10-inch  vit- 
rified pipe  along  Division  Avenue,  private 
right  of  way,  Springfield  Avenue  and  Pas- 
saic Avenue,  varying  in  depth  from  10  to 
45  feet. 

Section  2. — 5,500  lineal  feet  8-inch  vit- 
rified pipe  sewer  along  Blackburn  Road, 
Valley  View  Avenue  and  Sunset  Drive, 
varying  in  depth  from  six  to  twelve  feet. 

The  plans  and  specifications  of  the  work 
can  be  examined  at  the  office  of  the  City 
Engineer,  in  the  City  Hall,  Summit. 

All  work  referred  to  in  this  notice  must 
toe  completed  on  or  before  December  31st, 
1911. 

The  Common  Council  will,  if  they  con- 
sider it  advisable,  award  the  contract 
for  each  section  to  separate  bidders. 

Said  proposals  must  be  accompanied  by 
a  certified  check  or  cash  for  five  (5)  per 
cent  of  the  total  amount  of  bid.  If  cer- 
tified check  is  furnished  it  shall  be  made 
payable  to  the  City  of  Summit  without 
reserve. 

Surety  bond  will  be  required  of  the  suc- 
cessful bidder  for  the  sum  of  $15,000  for 
Section  one,  and  for  $4,000  for  Section  two. 

By  direction  of  the  Common  Council  of 
the  City  of  Summit. 

J.  EDW.  ROWE, 
City  Clerk. 
JOHN  S.  STIGER,  City  Engineer. 

BUILDING. 

Sealed  proposals  will  be  received  by  the 
City  Council  of  the  city  of  Oskaloosa,  la., 
up  to  5  o'clock  p.  m.,  July  24,  1911,  for 
the  construction  of  a  "City  Hall"  building 
in  said  city. 

Plans  and  specifications  will  be  on  file 
in  the  City  Clerk's  office  on  and  after 
June  24,  1911. 

All  "Bids"  must  be  accompanied  by  a 
certified  check  for  3  per  cent  of  amount 
of  bid,  made  payable  to  S.  V.  Reynolds, 
mayor,  conditioned  that  if  the  bid  is  ac- 
cepted the  bidder  will  enter  into  contract, 
otherwise  same  to  be  forfeited  to  the 
mayor  for  the  city. 

Bids  will  be  opened  at  8  o'clock  p.  m., 
July  24,  1911. 

The  council  reserves  the  right  to  reject 
any  and  all  bids. 

For  further  information  adress. 

T.    H.  CARLIN, 
City  Clerk. 


FOR  SALE 

A  Buffalo-Pitts  10-ton  Steam 
Road  Roller.  Excellent  condition 
throughout.  Used  less  than  three 
months.  Also  one  30-ton  Vulcan 
"Little  Giant"  Steam  Traction 
Shovel  in  good  condition.  Both 
subject  to  inspection  and  operating 
test.  Address 

The  Solvay  Process  Company 

Purchasing  Department,  Syracuse,  N.  Y 


TP  ^  m   CTADV        No  Excavating  or 
■  UC   3  1  An  I  Concrete  Required 

IMPROVED         For  ,nstaUin8 
Adv^geV    FLUSH  TANK  SIPHON 

(Without  Moving  Parts) 
WRITE  FOR  PARTICULARS. 

F.  STARY  &  SONS,    Cedar  Rapids,  Iowa 


TENDER   FOR   RAILWAY  CON- 
STRUCTION. 

THE  ALGOMA  CENTRAL  AND  HUD- 
SON BAY  RAILWAY  CO. 

Sealed  tenders  for  the  construction  of 
the  Algoma  Central  Railway  extension 
from  Hobon,  on  the  C.  P.  R.,  northerly  to 
the  National  Transcontinental  Railway  at 
a  point  approximately  142  miles  west  of 
Cochrane,  a  distance  of  101  miles,  will  be 
received  up  to  noon,  July  15,  1911. 

The  work  includes  all  construction  work 
to  sub-grade,  and,  in  addition,  track  lay- 
ing and  ballasting  in  accordance  with 
plans,  profiles,  forms  of  tender  and  speci- 
fications at  the  office  of  the  Chief  Engi- 
neer, Sault  Ste.  Marie,  Ontario. 

All  tenders  to  be  marked  "Tender  for 
Construction,"  and  to  be  addressed  to  R. 
S.  McCormick,  Chief  Engineer,  Algoma 
Central  Railway,  Sault  Ste.  Marie,  On- 
tario. 

The  lowest  or  any  tender  not  necessarily 
accepted. 


ADVERTISEMENT 

FOR 

CONSTRUCTION  PROJECTS  NOS.  3 
AND  4, 

SECTIONS  TWO  AND  THREE,  OF 
FRONT  LEVEE. 

Office   of  Board  of  Trustees. 
The  East  Side  Levee  and  Sanitary 
District, 
Sexton  Building. 
East  St.  Louis,  III.,  June  23,  1911. 

Sealed  proposals,  in  duplicate,  for  the 
construction  of  a  concrete  wall  about 
twelve  hundred  (1200)  feet  long  and  an 
earth  levee  having  a  crown  eight  (8)  feet 
to  twelve  (12)  feet  wide  and  a  length  of 
about  ten  (10)  miles,  being  Construction 
Projects  Nos.  3  and  4,  Sections  Two  and 
Three  of  Front  Levee,  and  other  aux- 
iliary or  incidental  improvements,  in  ac- 
cordance with  Ordinances  Nos.  17  and  18 
of  The  East  Side  Levee  and  Sanitary  Dis- 
trict, and  the  plans,  profiles  and  specifi- 
cations for  the  same,  now  on  file  in  the 
office  of  the  Clerk  of  said  District,  will  be 
received  at  this  office  until  12  o'clock 
noon,  standard  time,  August  5,  1911,  and 
then  publicly  opened. 

Proposals  should  be  based  on  the  fol- 
lowing estimates:  1,600,000  cu.  yds.  of 
earth  embankment;  1,400  cu.  yds.  con- 
crete; 250  lin.  ft.  cast  iron  pipe  culvert, 


FOR  SALE 

Evans'  Mold  Wash,  the  best  for  Cement 
Block  Machines,  Sill  and  Cap  Molds,  etc. 
50  cents  per  pint,  6  pints  for  $2.50. 

HARRY  EVANS 

115  Chestnut  Street,        -         Union  City,  Ind. 


FOR  SALE 


2—60  Marion  Steam  Shovels,  used  two  years,  in 
first-class  condition. 

1—  No.  1  Thew  Steam  Shovel,  in  first-class  condi- 
tion. 

2—  No.  0  Thew  Steam  Shovels  in  first-class  condi- 
tion.     THE  BARRON  &  COLE  CO. 

127  Franklin  Street  New  York  Citv 


DREDGING— IRRIGATION 


Write  tor  Information 
about  the  BUSH  IM- 
PROVED CENTRIFU- 
GAL PUMPS,  used  by 
some  of  the  biggest  con- 
tracting and  dredging 
companies. 

Greavei  Specialty  Mfg. Co. 
I54Nuuo  St.,N.Y.City 


24-ln.  and  30-iri.  diameter;  350  lin.  ft.  24- 
in.  vitrified  pipe  culvert;  3  hand  gates 
and  3  automatic  flood  gates.  The  work 
will  be  partly  side  borrow  work  and  part- 
ly train  haul,  and  will  be  let  in  Ave  (5) 
sections. 

Proposals  for  said  work  must  be  ac- 
companied by  a  money  deposit  in  the 
form  of  a  certified  check  upon  some  sat- 
isfactory banking  institution  in  the  city 
of  East  St.  Louis,  111.,  or  St.  Louis,  Mo., 
and  payable  at  sight  to  the  President  of 
The  East  Side  Levee  and  Sanitary  Dis- 
trict, for  five  per  centum  (5  per  cent)  of 
the  amount  of  the  proposal. 

The  bidder  to  whom  award  is  made 
will  be  required  to  enter  into  a  written 
contract  with  The  East  Side  Levee  and 
Sanitary  District,  with  good  and  ap- 
proved security  in  the  amount  of  the 
contract,  within  ten  days  after  being  no- 
tified of  the  acceptance  of  his  proposal. 

The  contract  which  the  bidder  prom- 
ises to  enter  into  is  fully  set  forth  in  the 
blank  forms  which  can  be  inspected  at 
this  office,  and  will  be  furnished,  if  de- 
sired, to  parties  proposing  to  put  in  bids. 
Parties  making  bids  are  to  be  under- 
stood as  accepting  the  terms  and  condi- 
tions contained  in  such  form  of  contract. 

Payments  will  be  made  monthly  on  es- 
timates of  work  fully  completed,  as  pre- 
scribed by  the  engineer  in  charge  and  by 
the  specifications  therefor,  ten  per  cent 
of  each  payment  to  be  retained  until  all 
work  contracted  for  has  been  fully  com- 
pleted and  accepted. 

The  work  proposed  is  in  accordance 
with  Ordinances  Nos.  17  and  18  of  The 
East  Side  Levee  and  Sanitary  District, 
and  the  plans,  profiles  and  specifications 
therefor  are  on  file  in  the  office  of  The 
East  Side  Levee  and  Sanitary  District, 
where  they  can  be  inspected  by  prospec- 
tive bidders. 

LOCATION. 

Section  Two  of  the  Front  Levee  will 
extend  from  Mitchell,  Madison  County, 
111.,  in  a  southwesterly  direction  to  the 
approach  of  Merchants'  Bridge,  in  the 
northwesterly  part  of  the  City  of  Venice, 
111.,  a  distance  of  about  eight  miles. 

Section  Three  of  the  Front  Levee  will 
extend  from  the  approach  of  Merchants' 
Bridge  in  a  southerly  direction  to  a  point 
about  two-thirds  of  a  mile  south  of  the 
Madison-St.  Clair  county  line,  a  total  dis- 
tance of  about  two  miles. 

H.  D.  SEXTON, 
President,  Board  of  Trustees,  The  East 

Side  Levee  and  Sanitary  District. 


FOR  SALE 


yd. 


STEAM  SHOVEL — H  cu. 
Bucyrus  45  ton. 

R.  C.  FORBES,  Fisher  Bldg.,  Chicago 


FOR  SALE 

J.  I.  Case  Company  10  Ton  Steam  Roller,  only 
three  seasons  in  use.  Condition  certified  by  Boiler 
Inspector.   Will  sell  cheap. 

The  Austin-Western  Company,  Ltd. 


Chicago,  111. 


St.  Paul,  Minn. 


Reichert  Forms 

Save  3c  per  square  foot 
on  Concrete  Walls 

Reichert  Mfg.  Co.,  Milwaukee,  Wis. 
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The  Bain  Dump  Wagon 

Made  from  finest  selected  oak,  hickory,  wrought  iron  and  steel,  in  the  strongest  possible  manner. 

Simplest  yet  most  efficient  operating  device  made.  One  lever  and  one  chain  easily  close  doors 
almost  watertight,  lock  and  dump.  A  child  can  operate  it.  Cannot  possibly  dump  by  acci- 
dent.   Doors  hung  on  safety  loops  to  avoid  damage. 

We  guarantee  this  wagon  to  be  strictly  high  grade  throughout,  light  running,  and  easy  and 
rapid  in  operation;  the  best,  but  the  cheapest. 

Made  in  three  sizes:    1^,  2,  and  2\  yards  capacity.      Send  for  particulars  and  prices. 

The  Bain  Wagon  Company,  Ltd.,  Kenosha,  Wisconsin. 


PETER  E.  MEAGHER 

PETER  E.  MEAGHER 

Railway,  Mining  and  Contractors'  Equipment 

LABOR  AGENT 

New  and  Second  Hand 

Male  help  furnished  to  employers  free  of  charge 

No.  409  WEST  MICHIGAN  ST. 

One  man  or  a  carload 

Warehouse  and  Yards: 

Send  us  a  trial  order 

Railroad  St.  and  10th  Ave. 

No.  409  WEST  MICHIGAN  ST. 

DULUTH,  MINN. 

DULUTH,  MINN. 

A  Reputation  for  Quality  !hx?ee„d.ivye  u« 

For  years  there  has  been  a  quality — a  dependability  and  economy  of  operation — that  has  commanded  largest  sales  for  the 

Western  Elevating  Grader 

Greatest  strength,  direct  draft  from  king-bolt  to 
plow,  no  strain  on  main  frame,  lightest  draft  arc  quali- 
ties that  have  made  it  the  standard  of  efficiency  with 
the  most  discriminating  contractors.  It's  a  grader  of 
proved  quality  and  known  economy •  Complete  cul 
alog  by  return  mail  on  request. 


Western  Wheeled  Scraper  Co.,  Aurora,  m. 
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Even  the  most  pessimis- 
tic of  railroad  contractors 

Doing's  of     's  now  °bli£ed  t0  cease  ms 
°  gloomy    predictions    as  to 

the  Week.  the  future  and  get  busy 
placing  his  outfit  in  con- 
dition to  take  on  some  of 
the  work  being  dealt  out  in  all  sections  of  the 
country.  The  Canadian  Northern  Railway 
company  has  let  the  contract  for  the  construc- 
tion of  1G3  miles  of  line  between  Hope  and 
Kaniloops,  B.  C,  to  the  Northern  Construc- 
tion Co.  of  Winnipeg,  Man.,  and  P.  Welsh,  of 
St.  Paul,  Minn.,  at  $10,000,000.  The  work  is 
being  rapidly  sublet  to  a  number  of  other 
contractors  throughout  the  northwest  and 
construction  work  will,  it  is  said,  be  started 
at  once.  The  Chicago,  Rock  Island  &  Pa- 
cific Railway  Co.  has  awarded  a  contract  for 
the  elevation  of  its  tracks  in  the  South 
Chicago  territory  from  Colfax  Ave. 
to  a  point  where  it  connects  with 
the  Baltimore  &  Ohio,  to  Newkirk  & 
Powers  Construction  Co.,  of  Joliet,  111.,  the 
cost  of  the  work  being  estimated  at  $1,000,000. 
The  St.  Paul  Railway  Promotion  Co.  has 
awarded  the  contract  for  the  construction  of 
the  proposed  electric  line  between  Inver 
Grove  and  Hastings,  Minn.,  to  W.  J.  Hoy,  810 
Metropolitan  Bldg.,  St.  Paul,  Minn.,  and  ac- 
tual construction  work  will  be  started  in  a 
short  time.  The  Kittitas  Railway  &  Power  Co., 
Cle  Elum,  Wash.,  has  awarded  the  contract 
for  construction  of  30  miles  of  railway  from 
Cle  Elum  through  Roslyn,  Ronald,  Janesville, 
Lake  Dale  and  up  the  Cle  Elum  River  to  S. 
R.  Justhern,  Roslyn,  Wash.  The  Omaha, 
Sioux  City  &  Northern  R.  R.  has  let  the  con- 
tract for  the  construction  of  its  line  to  the 
Kansas  Construction  &  Irrigation  Co.,  Gar- 
den City,  Kan.  Bids  for  the  construction  of 
a  railway  between  Barker  and  Cassville  are 
being  asked  by  the  Morgantown  &  Dunkard 
Valley  R.  R.  Co.,  Morgantown,  W.  Va. 

J.  N.  Gillis,  Brewton,  Ala.,  has  been  award- 
ed the  contract  by  Miller-Brent  Lumber  Co., 
Paley,  Ala.,  for  the  construction  of  10  or  12 
miles  of  railroad  grade  in  the  vicinity  of  Elba, 
Ala. 

The  Illinois  Central  Electric  Ry.,  Canton, 
111.,  will  let  contract  at  once  for  5  1-2  miles 
of  grading  on  the  Norris-Farmington  exten- 
sion. 

Bids  are  now  being  asked  by  the  Sanitary 
District  of  Chicago  for  one  of  the  largest 
contracts  since  the  construction  of  the  drain- 
age canal  to  Joliet.  The  new  work  will  in- 
clude excavation  and  collateral  work  on  Con- 
tract Section  4  of  the  Calumet-Sag  Channel 
embracing  approximately  780,000  cu.  yds.  of 
glacial  drift,  121,000  cu.  yds.  of  rock  and  47,- 
000  Sq.  yds.  of  riprap  slope.  At  Paragould, 
Ark.,  the  Greene-Lawrence  County  Drainage 
District  No.  1,  C.  E.  Waddell,  Engineer,  is 
asking  for  bids  for  constructing  15  miles  of 
main  ditch,  including  approximately  2,503,644 
cu.  vds.  of  material  and  estimated  to  cost  $250,- 
420.'  The  Wilcox  Canal  Co.,  of  Grand  Val- 
ley, Colo.,  has  awarded  the  contract  for  con- 
structing canals,  headworks,  wood  stave  pipe, 
flumes,  pumping  machinery,  etc.,  for  the 
Grand  Valley  Irrigation  District  at  Grand 
Vallev,  Colo.,'  to  Lumsden  &  Gordon,  Pueblo, 
Colo.,"  at  $140,000.  The  Morrison  Contracting 
Co.,  of  Denver,  Colo.,  was  awarded  the  con- 
tract at  $125,000  by  the  Government  Recla- 
mation Service  for  building  the  dam  in  Straw- 
berry Valley  reclamation  oroiect.  The  High- 
land" Ditch  '&  Reservoir  Co.  has  awarded  the 
contract  for  the  construction  of  the  Foothills 
reservoir  to  Kingsbury  Bros..  Greelev.  Colo., 
at  $110,000.     Charles  Cottingham,   Civil  En- 


gineer, Danville,  111.,  has  completed  surveys, 
plans  and  specifications  for  the  improvement 
of  the  Boneyard  Branch,  draining  a  large 
tract  of  land  in  the  vicinity  of  Urbana  and 
Champaign.  111.,  estimated  to  cost  $233,103 
and  bids  for  the  work,  it  is  said,  will  be 
asked  soon. 

Morgan  Engineering  Co.,  Memphis,  Tenn., 
is  completing  plans  for  about  45  miles  of 
levee  for  the  Levee  District  No.  2,  Miller 
County,  Ark.,  estimated  to  cost  about  $300,000. 
Bids  will  be  advertised  in  about  60  days. 
Plans  are  also  under  way  for  the  improve- 
ment of  Drainage  District  No.  2,  Madison 
Parish,  La.,  including  about  40  miles  of 
dredge  ditches,  estimated  to  cost  about 
$200,000. 

Commissioner  of  Public  Works,  Tacoma, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  the  steel  bridges  over  the  Puyal- 
lup  river  and  city  waterway  to  contractors  as 
follows:  Contract  for  steel,  American 
Bridge  Co.,  New  York,  Puyallup  bridge,  $78,- 
137,  Waterway  $197,000 ;  for  substructure  and 
erecting  superstructure,  International  Con- 
tract Co.,  Seattle,  Wash.,  for  Waterway 
bridge,  $260,578 ;  for  substructure  and  erect- 
ing superstructure,  Puyallup  river  bridge, 
Washington  Engineering  Co.,  Tacoma,  Wash., 
at  $65,000. 

The  contract  for  the  construction  of  the 
concrete  viaduct  over  Houston  Shipchannel, 
Houston,  Texas,  for  which  bids  were  received 
July  3,  has  been  awarded  to  William  P.  Car- 
michael  Co.,  Fullerton  Bldg.,  St.  Louis,  Mo., 
at  $304,000. 

The  contract  for  the  construction  of  Storm 
Water  Contract  No.  14,  Section  No.  1,  Jones' 
Falls  Conduits,  Baltimore,  Md.,  has  been 
awarded  to  M.  M.  Elkan  &  Co.,  Macon,  Ga., 
at  $533,990.  The  contract  for  the  triple  ex- 
pansion pump  at  the  Mount  Royal  Pumping 
station  was  awarded  by  the  Board  of  Awards, 
Baltimore,  Md.,  to  the  Bethlehem  Steel  Co., 
at  $114,000.  Sewerage  &  Water  Board  of 
New  Orleans,  La.,  has  advertised  for  bids 
to  be  received  September  11,  for  the  con- 
struction of  the  Napoleon  Ave.  system  of  drain- 
age canals  and  pipe  lines,  including  approxi- 
mately 295,000  cu.  yds.  of  excavation;  53,000 
cu.  yds.  of  reinforced  concrete:  73,000  lin.  ft. 
of  6  to  36-in.  terra  cotta  pipe  lines.  Burns  & 
McDonnell,  Kansas  City,  Mo.,  have  com- 
pleted plans  for  the  construction  of  a  sewer 
svstem  at  Nampa,  Idaho,  estimated  to  cost 
$260,093.  At  the  election  held  at  Birming- 
ham, Ala.,  July  3,  the  proposition  to  issue  $1,- 
300,000  of  bonds  was  carried  by  a  vote  of 
7  to  1. 


One  of  the  best  known 
contractors  in  Ohio  is  lost 
A  Well  Known  by   the   death    of  Michael 
~.     Sullivan    at    his    home  in 
Contractor  Dies  Cincinnati  on  June  30.  Mr. 

Sullivan  was  69  years  old 
and  had  been  a  contractor 
since  youth,  giving  up  work  only  with  the 
illness  that  led  to  his  death.  While  "Mike" 
Sullivan  had  in  his  long  career  handled  many 
different  kinds  of  contract  work  his  best  known 
work  was  in  road  and  pavement  construction. 
Besides  many  miles  of  brick,  granite,  asphalt, 
and  wood  block  pavements  built  for  his  home 
city,  he  had  extensive  pavement  contracts  in 
Boston,  St.  Louis,  Memphis  and  Pittsburg. 
The  beautiful  Montgomery  Road  leading  to 
Cincinnati  and  a  landmark  known  to  auto- 
mobilists  all  over  the  state  was  one  of  his  best 
known  jobs  completed  some  time  ago  and  his 
last  work,  unfinished  when  he  died,  was  the 
Reading  Road,  destined  for  its  excellent  con- 


struction to  become  equally  famous'  as  an 
automobile  speedway.  Mr.  Sullivan  was  a 
member  of  the  firm  of  Huckels  &  Sullivan,  con- 
tractors, and  his  interest  in  the  business  falls 
to  his  children — five  sons  and  three  daughters 
— who  survive  him. 


There  is  always  some 

new  thing  coming  out  of 

Keep  Off       Kansas.     The     latest  re- 

n,m,mu»  ported  by  the  contributors 
the    Dynamite.  for  the  Midland  VaIIey  R 

R.  is  the  discovery  along  a 
certain  portion  of  the  right 
of  way  of  a  small  forest  of  sign  boards  read- 
ing "Dynamite  Buried  Here."  The  planting 
was  done  by  persons  who  object  to  the  cross- 
ing of  their  lands  by  the  railway.  The  pugna- 
cious farmer  is  no  new  experience  to  the 
grading  contractor,  but  there  is  a  decided  nov- 
elty in  the  methods  of  battle  adopted  by  these 
Kansas  agriculturists.  It  is  not  stated  whether 
the  enemy  has  connected  up  its  dynamite  mines 
with  an  electric  battery  in  charge  of  some  ex- 
perienced men  or  whether  the  explosive  was 
merely  cached  for  some  unsuspecting  grader 
to  urge  into  activity  with  a  pick  point. 

A  newspaper  clipping  from  Mobile,  Ala., 
gives  the  following  account  of  the  tragic 
death  of  Steam  Shovel  Engineer,  W.  B.  Doo- 
little,  Newton,  Miss.,  and  his  negro  assistant : 

By  the  overturning  of  a  steam  shovel  on 
the  New  Orleans,  Mobile  and  Chicago  rail- 
road, at  Orchard,  eleven  miles  from  this 
city  this  evening.  Engineer  W.  B.  Doolittle, 
of  Newton,  Miss.,  and  a  negro  named  Lee 
Bonna,  of  Waynesboro,  Miss.,  were  killed, 
and  Ike  Cottrell,  of  Meridian,  Miss.,  and  a 
fireman  named  Walls,  both  white,  were  se- 
verely injured.  The  injured  men  were  placed 
in  charge  of  physicians  at  Wilmer,  Ala.,  and 
the  dead  brought  to  this  city.  Cottrell  is  so 
badly  injured  that  it  is  feared  he  will  die, 
and  there  is  but  little  hope  for  Walls,  who  is 
horribly  scalded.  The  steam  shovel  had  been 
at  work  ditching  on  the  hill  throughout  the 
day  and  the  accident  came  without  the  slight- 
est warning,  the  men  on  board  being  caught 
in  the  wreckage  where  they  were  slowly 
cooked  with  live  steam,  until  assistance  could 
be  rendered.  Doolittle  and  Bonna  were  dead 
when  taken  from  the  wreckage,  both  being 
burned  until  the  flesh  hung  in  shreds. 


As  soon  as  matters  have  been  adjusted 
regarding  its  valuation  now  under  consider- 
ation by  the  Railroad  Commission,  Austin, 
Texas,  the  International  &  Great  Northern 
line  will  make  improvements  necessitating  an 
expenditure  of  approximately  $1,000,000.  The 
road  from  San  Antonio  to  Laredo,  a  distance 
of  150  miles,  will  be  relaid  with  75-pound 
steel  rails,  and  new  rails  will  also  be  put  in 
between  a  number  of  other  places,  bringing 
up  the  total  of  new  trackage  to  250  miles.  Va- 
rious improvements  at  station  points  and  the 
further  betterment  of  the  roadbed  over  the 
entire  system  by  ballasting  are  also  planned. 
O.  H.  Crittenden.  Palestine,  Texas,  is  Con- 
sulting Engineer. 


Tt  is  understood  that  the  Quanah,  Acme  & 
Pacific  Ry..  building  a  40-mile  line  from  Pa- 
ducah.  Cottle  County,  to  Quanah.  Hardeman 
County,  Texas,  is  a  Frisco  project,  and  it  is 
planned  to  extend  the  new  road  in  a  south- 
westerly direction  to  Ei  Paso,  thence  cutting 
through  Southeastern  New  Mexico,  and 
through  Roswell.  Three  mce  construction 
forces  will  be  put  in  the  field,  it  is  said. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

®The  Miller-Brent  Lumber  Co.,  Paley,  Ala., 
l  as  awarded  the  contract  for  the  construction 
of  10  or  12  miles  of  grade  on  their  railroad 
near  Elba,  Ala.,  to  J.  N.  Gillis  &  Son,  Brewton, 
Ala. 

The  Illinois  Central  Electric  Railway,  G.  W. 
Chandler,  230  East  Chestnut  St.,  Canton,  111., 
Chief  Engineer,  will  let  contracts  at  once  for 
5Mi  miles  of  grading  for  the  Norris-Farming- 
ton  extension.  Profile  may  be  seen  at  the 
Canton,  111.,  office. 

Reports  are  again  in  circulation  concerning 
the  construction  of  the  line  of  the  Valdosta, 
Moultrie  &  Western  R.  R.  to  Montgomery, 
Ala.  As  projected  the  road  will  run  from 
Jacksonville,  Fla.,  to  Montgomery  and  has 
already  been  graded  from  Valdosta  to  Moul- 
tree,  Ga.  Coming  into  Alabama  the  road  will 
cross  the  Chattahoochie  river  at  some  point 
between  Fort  Gaines,  Ga.,  and  Columbia.  Ala., 
and  will  run  through  Abbeville,  in  Henry 
county,  on  into  Barbour  county.  A  route 
through  the  County  of  Barbour  is  being  lo- 
cated now  to  pass  near  or  through  the  towns 
of  either  Clayton  or  Louisville.  From  there  it 
may  possibly  strike  the  eastern  border  of  Pike 
county,  entering  Bullock  county  to  the  west  of 
Union  Springs  and  coming  on  into  Mont- 
gomery. 

The  Mobile  &  Ohio  R.  R..  R.  V.  Taylor, 
Vice  President  &  General  Manager,  Mobile, 
Ala.,  and  the  Southern  Ry.,  proposes  the  con- 
struction of  a  joint  pier,  at  the  foot  of  Adams 
St.,  Mobile,  Ala.,  with  slips  on  either  side, 
giving  berth  space  for  three  large  vessels,  and 
to  erect  thereon  a  two-story  frame  ware- 
house of  heavy  mill  construction  with  con- 
crete floors.  The  berth  on  the  north  side  of 
this  pier  will  be  410  ft.  long,  on  the  east  side 
350  ft.  long,  on  the  south  side  440  ft.,  aggre- 
gating 1,200  lin.  ft.  The  channel  of  the 
river  in  front  of  this  pier  and  in  the  slips  on 
either  side  will  be  dredged  to  a  depth  of  23 
ft.  below  mean  low  tide.  The  pier  will  be  of 
creosoted  timber. 

Alaska. 

Although  no  decision  has  been  made  by  the 
officials  of  the  Copper  River  &  Northwestern 
Ry.  Co.,  in  regard  to  any  extensions  for  the 
coming  year,  preliminary  survey  is  being  made 
for  a  possible  extension  to  the  White  River 
Country.  The  survey  leaves  the  mainline  on 
Mile  191  about  5  miles  from  the  present  ter- 
minus at  Kennecott  and  proceeds  up  the  Nizina 
River  and  its  tributaries  to  the  pass  in  the 
mountains  which  divide  the  White  River  from 
Copper  River  Drainage.  No  details  as  to  the 
route  of  this  line  which  will  be  00  miles  in 
length  are  as  yet  available.  A  preliminary  sur- 
vey is  also  being  made  for  a  12-mile  extension 
from  the  same  point  above  described  on  Mile 
101  up  the  McCarthy  Creek  to  reach  various 
mines  in  that  vicinity.  E.  C.  Hawkins,  Cor- 
dova, Alaska,  is  Chief  Engineer. 

Arkansas. 

Work  has  been  commenced  by  List  &  Gif- 
ford,  Kansa-  City,  Mo.,  nn  their  contract  for 
constnu ting  the  new  short  line  between  Bridge 
Junction.  West  Memphis  mid  Marianna,  Ark., 
mentioned  in  our  last  issue.  It  is  hoped  to 
have-  the  line  open  for  traffic  by  January,  1012 
It  will  be  about  forty-five  miles  in  length  and 
will  form  an  important  link  in  the  St.  Lotlis- 
Ncw  Orleans  direct  route  via  the  water  t;iadc 
I,,,,,  to  tin  South  South  of  Memphis  the 
water-grade  line,  which  is  now  being  relaid 

with  heavy  steel,  will  be  Uied  jointly  by  the 
Iron  Mountain  and  the  Frisco  under  the  joint 

trackage  agreement  recently  adopted  Pend 
ing  completion  of  the  Marianna  short  line 
train  service  will  be  operated  over  the  existing 
route 

Engineers  of  the  DeQitecn  &  Eastern  Ry.  Co. 
arc  soon  to  make  a  complete  survey  of  the 
entire  line  lo  Mot  Springs  from  DeOucen,  \rk. 


Herman  Dierks,  Kansas  City,  Mo.,  is  Vice- 
President  and  General  Manager  of  the  com- 
pany. 

California. 

Advices  from  Redwood  City  state  that  deeds 
conveying  a  right  of  way  to  the  Peninsula  R. 
R.  Co.  through  Ravenswood  subdivision  in 
Palo  Alto  were  filed  with  the  county  recorder. 
F.  E.  Chapin,  San  Jose,  Cal,  is  General  Man- 
ager of  the  company. 

Promoters  claiming  to  have  $15,000,000  back- 
ing have  applied  to  the  Public  Utilities  commit- 
tee of  the  Board  of  Supervisors,  San  Fran- 
cisco, Cal.,  for  a  franchise  to  construct  a  sub- 
way in  Market  street  to  Hight,  Stanyan,  Ful- 
ton street  and  thence  to  the  Great  Highway. 
George  Appell,  J.  C.  Irvine,  Thomas  K.  Muir 
and  J.  H.  Dockweiler  are  interested  in  the 
project. 

Advices  from  Pasadena,  Cal.,  state  that  work 
is  being  rushed  on  the  electric  railway  exten- 
sion connecting  the  Van  Nuys  Lankershim 
tract  of  the  San  Fernando  Valley  with  the 
business  center  of  Los  Angeles,  Cal.  Addi- 
tional crews  have  been  placed  on  construction 
at  Owens  Mouth  and  they  will  build  eastward, 
meeting  the  extension  going  through  Cahuenga 
Pass. 

The  recent  visit  of  George  Pillsbury,  Chief 
Engineer,  Los  Angeles,  Cal.,  and  R.  L.  Smith, 
Assistant  Chief  Electrical  Engineer  of  the 
Pacific  Electric  Co.,  to  San  Bernardino,  Cal., 
gives  rise  to  the  report  that  the  company  is 
considering  the  construction  of  a  line  connect- 
ing the  electric  road  in  San  Bernardino  Valley 
with  the  terminus  of  the  Los  Angeles  road  at 
Upland. 

Surveys  are  being  made  and  $200,000  of  cap'- 
ital  has  been  secured  for  the  construction  of  a 
44-mile  line  of  the  Clear  Lake  Railroad  Co. 
As  projected  the  route  will  be  from  Hopland 
in  Mendocino  County,  Cal.,  to  Lakeport,  Lake 
County,  with  branches  to  be  built  later  to  Kel- 
seyville  and  Upper  Lake.  It  is  believed  that 
the  construction  contract  will  be  let  about  Sep- 
tember 1.  Charles  Hammond,  Upper  Lake, 
Cal.,  is  President. 

Articles  of  incorporation  are  soon  to  be  filed 
by  a  company  composed  of  Stockton,  Cal.. 
capitalists,  projecting  the  construction  of  an 
electric  line  from  Stockton  to  Byron  where  a 
connection  will  be  made  with  the  Oakland  & 
Antioch  R.  R.  A  satisfactory  right  of  way 
has  been  surveyed.  The  line  will  be  built 
down  the  French  Camp  road  in  a  generally 
southwesterly  direction  to  a  point  near  the 
chicory  factory,  thence  across  Roberts  Island 
and  thence  to  the  southern  end  of  Victoria 
island  and  across  Old  river  to  Byron.  A 
branch  line  to  Tracv  is  contemplated  also.  The 
capital  stock  will  be  $75,000. 

Plans  arc  being  formulated  by  the  Southern 
Pacific  Ry.,  according  to  reports,  for  the  con- 
struction of  a  new  line  south  across  the 
Tehachepi  Mountains  between  Bakersfield  and 
Mojave.  Cal.,  at  a  cost  of  $100,000  per  mile. 
The  surveys  which  have  been  made  provide  for 
a  line  of  much  lower  grade  than  the  present 
Tehachepi  line,  85  miles  long  and  providing  the 
plans  are  approved  by  R.  S.  Lovctt,  President 
of  the  system,  the  work  will  be  completed  in 
time  for  the  Panama-Pacific  Exposition.  The 
cost  of  I  he  work  is  approximately  $0,1)00.00(1. 
William  llood,  San  Prancisco,  Cal.,  is  Chief 
Engineer  of  the  Southern  Pacific  Ry. 

Information  received  recentlv  from  Los  An- 
geles, Cal..  is  to  the  effect  that  the  Atchison 
Topcka  &  Santa  Pe  Ry.  has  started  work  on 
improvement  of  its  yards  at  Riverbank  30 
miles   south  of   Stockton,  Cal.,  estimated  to 

cost  $1,000,000,  The  work  will  include  ma- 
chine and  repair  shops,  round  house  and  mis- 
cellaneous buildings  and  laying  of  considerable 
trackage, 

I  in-  Sacramento  x  W  oodland  R  i< .  ,i  sub 

sidan  corporation  of  the  Vallejo  &  Northern 
R,  R,  Co.,  will  start  work  shortly  on  an  elec 


trie  railway  connecting  Sacramento.  Cal.,  with 
Woodland.  Surveys  have  been  completed  and 
capital  for  construction  has  been  secured  and 
contracts  will  be  let  at  once. 

Officials  of  the  Southern  Pacific,  according 
to  advices  from  San  Francisco,  Cal.,  have  or- 
dered the  construction  of  the  Hamilton  City- 
Colusa  branch  line.  The  length  of  the  pro- 
posed line  is  thirty-seven  and  one-half  miles, 
and  it  will  traverse  one  of  the  richest  sugar 
beet  sections  of  the  state.  The  line  will  follow 
the  Sacramento  river  from  Hamilton  City  to 
Colusa.  The  right  of  way  has  already  been 
secured.  A  further  extension  from  Colusa  to 
a  point  on  the  main  line  of  the  Southern  Pacific 
south  of  Colusa  is  also  being  considered  by 
the  Southern  Pacific  Company  officials.  Two 
routes  are  under  consideration,  one  to  run 
from  Colusa  to  Harrington,  touching  Syca- 
more, Grimes  and  College  City  before  reaching 
the  main  line.  The  other  is  a  straight  piece  of 
road  from  Colusa  to  Arbuckle  on  the  main 
line. 

According  to  an  announcement  made  by  W. 
R.  Lawson,  of  the  San  Jose,  Cal.,  Railways, 
the  work  of  lowering  the  track  and  preparing 
the  roadway  on  East  Santa  Clara  St.  beyond 
Tenth  St.,  is  well  under  way  and  will  be 
pushed  through  to  completion. 

The  Sierra  &  Mohawk  Ry.  Co.  has  filed  its 
articles  of  incorporation  with  the  Secretary 
of  State  at  Sacramento.  Cal.  The  company 
which  is  a  Nevada  corporation,  is  capitalized 
at  $750,000,  with  principal  place  of  business 
at  Reno,  Nev.,  plans  to  acquire  a  narrow  gage 
railroad  running  from  Plumas  Junction  in 
Lassen  county  to  Clio  in  Plumas  county,  a 
distance  of  30.48  miles.  The  incorporators 
are  T.  F.  Dunaway,  W.  A.  Dunaway  and  F. 
R.  Lewis,  all  of  Reno.  T.  F.  Dunaway  is 
president  and  controlling  factor  of  the  Ne- 
vada, California  and  Oregon  narrow  gauge, 
running  from  Reno,  through  Northern  Cali- 
fornia into  Oregon. 

Board  of  Trade  of  San  Matea,  Cal.,  has  re- 
quested the  city  engineer  to  report  on  the  ap- 
proximate cost  of  constructing  a  wharf  and 
a  railroad  line  to  Bay  points. 

Colorado. 

The  North  Fork  Ry.  Co.  has  been  incorpor- 
ated in  Colorado  with  a  capital  stock  of  $50,000 
to  build  a  line  from  the  recently  opened  coal 
fields  in  Delta  County  near  Hotchkiss  to  the 
town  of  Delta,  a  distance  of  8  miles,  connect- 
ing there  with  the  Denver  &  Rio  Grande  Ry. 
Directors  for  the  company  for  the  first  year 
are  James  B.  Pearce,  Thomas  F.  Dillon.  Jr., 
Gilbert  N.  Prentiss,  Willie  Pearce  and  L.  E. 
Ross.  Incorporators :  Gilbert  N.  Prentiss, 
Thomas  F.  Dillon,  Jr.,  William  C.  Sutorius, 
Roy  L.  Potter  and  Arthur  S.  Dean.  It  is  said 
the  intention  is  to  build  the  road  through 
Arizona  and  New  Mexico  to  the  Pacific  coast, 
with  Los  Angeles  as  the  terminus. 

The  out  lit  of  Eagleson  &  Matthews,  Denver, 
Colo.,  who  have  the  contract  for  the  construc- 
tion of  25  miles  of  railroad  for  the  Cen- 
tral Idaho  Ry.  Co.,  has  been  shipped  to  llai- 
ley,  Idaho,  and  will  be  hauled  to  the  Prairie 
where  construction  work  will  be  commenced 
at  once. 

Solicitor  of  the  Chicago,  Burlington  &  Quin- 
cy  R.  R.,  James  E  Kelby.  is  now  attempting  to 
secure  trackage  rights  on  Walnut  street  in 
order  that  the  road  may  enter  Denver  by 
Market  street. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
will,  it  is  said,  start  work  at  once  on  the  con- 
struction of  its  line  from  Hudson  to  Greeley, 
Colo.,  and  it  is  hoped  lo  have  the  road  in 
Operation  by  the  fall.  P.  T.  narrow,  Lincoln, 
\'eb  .  is  Pnnituer  Maintenance  of  W  at 

Right  of  way  agents  of  Greeley,  Colo.,  for 
the  Denver,  Laramie  &  Northwestern  Ry.  Co. 

report  thai  the  outlook  is  very  bright  lor  secur- 
ing the  entire  right  of  way  between  Grceleyand 
Scott,  Wyoming,  within  the  next  month,  and 
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that  by  late  fall  the  line  will  be  completed.  It 
is  also  understood  that  bonds  of  the  company 
have  been  recently  sold  to  allow  an  expenditure 
of  $150,000  a  month  for  the  next  six  months 
and  that  the  extension  of  the  road  is  an  as- 
sured fact.  W.  D.  Hodge,  Denver,  Colo.,  is 
Chief  Engineer. 

Florida. 

Plans  and  stock  subscription  are  under  way 
by  the  Tampa  &  Jacksonville  Ry.  Co.  for  the 
construction  of  a  line  from  Williston,  Fla.,  to 
a  connection  with  the  Tampa  &  Jacksonville 
Ry.  and  later  on  to  Palatka,  Fla.  A.  D.  Tola 
Mendes,  Vice-President;  C.  C.  Tracey,  Vice- 
President,  and  A.  L.  Glass,  Gainesville,  Fla.,  is 
General  Manager. 

The  Tampa  Northern  R.  R.  is  reported  to 
be  making  surveys  for  the  construction  of  a 
line  from  Tampa  to  Thomasville,  Ga->  passing 
directly  through  Levy  County.  M.  F.  Armor- 
ous,  Tampa,  Fla.,  is  President  and  General 
Manager  of  the  company. 

Georgia. 

®W.  Z.  Williams  &  Co.,  Contractors,  Macon. 
Ga.,  who  have,  in  connection  with  railroad 
construction,  the  contract  for  building  a  bridge 
over  the  river  at  Macon,  Ga.,  have  sub-let  the 
pile  driving  and  concrete  to  Davis-Williams  & 
Co.,  Lvnchburg,  Va.,  and  the  team  work  to  J. 
D.  Powell,  Columbia,  S.  C.  There  will  be 
about  "2  miles  of  new  construction  for  ap- 
proaches to  bridge,  containing  about  1-50,000  cu. 
yds.  of  material.  The  structure  will  consist 
of  one  pivot  pier,  two  abutments  and  two 
other  piers.  Williams  &  Co.  expect  to  do  the 
steam  shovel  work. 

It  has  been  announced  that  as  soon  as  the 
controversy  is  settled  in  regard  to  the  lease  by 
the  Tennessee,  Alabama  &  Georgia  R.  R.  of  the 
Rome  &  Northern  R.  R.  construction  work  on 
the  extensions  of  the  first  company  will  be 
resumed.  C.  H.  Fisk,  Chattanooga,  Tenn.,  is 
Chief  Engineer. 

Surveyors  under  the  employ  of  the  City 
Street  Railway  Co.  of  Augusta,  Ga.,  are  lay- 
ing out  the  lines  in  the  lower  part  of  the  city 
for  the  extension  out  Center  to  Hale  and  down 
Hale  to  the  ball  park,  connecting  the  line  out 
Lincoln  street. 

Nothing  will  be  done  for  some  time  on  the 
proposed  railroad  from  Thomasville,  Ga.,  to 
Tallahassee,  Fla.,  a  distance  of  35  miles.  T.  B. 
LTpchurch,  Raiford,  N.  C,  is  interested  in  the 
project. 

The  organization  of  the  Elberton  &  Eastern 
Railroad  has  not  as  yet  been  perfected  and  no 
definite  information  as  to  the  proposed  plans 
is  available.  Z.  B.  Rogers,  Elberton,  Ga.,  is 
interested. 

Idaho. 

Advices  from  Winnemucca,  Nevada,  state 
that  the  Oregon  Short  Line  has  started  work 
on  the  first  lap  of  the  proposed  road  from 
Caldwell,  Idaho,  to  Winnemucca.  It  is  pro- 
posed to  rush  work  as  rapidly  as  possible,  it 
being  claimed  that  a  mile  of  track  will  be  laid 
each  working  day.  The  road  will  be  built  to 
Homedale  or  Tracy  this  summer  and  connect 
with  the  line  now  being  built  from  Homedale 
to  Nyassa.  There  are  several  large  outfits  at 
work  along  the  Snake  river  on  this  branch. 
The  road  out  of  Caldwell  is  being  built  in  a 
good  substantial  manner.  Heavy  steel  is  being 
used  which  indicates  that  the  Short  Line  has 
no  intention  of  stopping  at  Snake  river.  As 
soon  as  the  bridge  is  erected  across  Snake 
river  the  rails,  ties  and  other  material  for  the 
Homerdale-Nyassa  branch,  which  is  part  of 
the  south  side  line  now  being  extended  from 
Buhl,  will  be  shipped  from  Caldwell. 

Illinois. 

®Advices  from  Joliet,  111.,  state  that  New 
Kirk  &  Powers  Construction  Co..  of  that  city, 
have  been  awarded  the  contract  for  the  eleva- 
tion of  the  Chicago,  Rock  Island  &  Pacific 
tracks  in  South  Chicago  territory  from  Colfax 
avenue  to  the  point  of  connection  with  the 
Baltimore  &  Ohio  Road.  It  is  said  that  the 
work  will  amount  to  about  $1,000,000.  This 
movement  seems  to  indicate  that  there  is  some 
truth  to  the  recent  report  to  the  effect  that  the 


Chicago  terminals  of  the  railroad  would  be 
moved  from  Blue  Island,  111.,  to  a  site  below 
Joliet. 

®Lorimer  &  Gallagher  Co.,  947  Rookery,  Chi- 
cago, 111.,  who,  as  mentioned  in  our  last  issue, 
were  awarded  the  contract  for  the  construction 
of  the  Illinois  Central  Dump  Yard  at  Centralia, 
111.,  have  sublet  the  team  work  to  the  follow- 
ing contractors:  Costello  Bros.,  Indianapolis, 
Ind. ;  James  Finucane,  Owensville,  Ind. ;  T.  E. 
Newell,  Cynthiana,  Ind.  The  contract  in- 
cludes 400,000  cu.  yds.  of  earth  excavation. 

Advices  from  Cairo,  111.,  state  that  the  St. 
Louis,  Iron  Mountain  &  Southwestern  (Mis- 
souri Pacific)  will  rebuild  the  incline,  Birds 
Point,  which  was  destroyed  three  years  ago  by 
the  Mississippi  river. 

The  Illinois  Railroad  and  Warehouse  Com- 
mission has  granted  permission  to  the  Illinois 
Central  Electric  Ry.  Co.  to  cross  the  right  of 
way  of  the  Chicago,  Burlington  &  Quincy  R. 
R.  at  a  point  south  of  the  Iowa  Central  cross- 
ing near  Farmington,  111.  It  has  been  an- 
nounced that  work  will  be  commenced  on  the 
grading  of  the  proposed  line  to  Farmington  as 
soon  as  the  township  highway  commissioners 
agree  to  a  change  in  the  highway  giving  the 
interurban  the  required  right  of  way.  L-  W. 
Morton,  Canton,  111.,  is  President  of  the  com- 
pany. 

Officials  of  the  Chicago  &  Alton  Ry.  have 
under  consideration  the  erection  of  a  round 
house,  repair  shops  and  enlargement  of  the 
present  freight  house  and  the  construction  of 
a  belt  line  around  the  city  of  Springfield.  W. 
D.  Taylor,  Chicago,  111.,  is  Chief  Engineer. 

Blue  prints  for  the  construction  of  the  pro- 
posed union  station  at  Joliet,  111.,  have  been 
completed  by  Jarvis  Hunt,  Chicago,  111.,  Archi- 
tect, and  copies  forwarded  to  the  Atchison, 
Topeka  &  Santa  Fe,  the  Chicago,  Rock  Island 
&  Pacific,  the  Michigan  Central,  and  the  Chi- 
cago &  Alton  Railroads.  It  is  believed  the 
work  will  be  contracted  within  two  weeks. 

The  Aurora,  Elgin  &  Chicago  R.  R.  Co. 
has  donated  $5,000  to  the  Belt  Line  Railroad 
and  Industrial  Fund.  Enough  money  has 
been  pledged,  it  is  said,  so  that  the  contract 
for  the  construction  of  the  belt  line  around 
Elgin,  111.,  can  he  signed. 

The  Chicago,  Marseilles  &  Peoria  Ry.  Co. 
of  Illinois  has  been  organized  by  Charles  M. 
Nichols,  New  York  City,  with  a  capital  stock 
of  $5,000,000  and  preparations  are  now  on 
foot  for  securing  the  right-of-way  for  a  rail- 
road running  from  Chicago  through  Mar- 
seilles, Streator  and  Peoria.  This  project 
is  a  revival  of  the  attempt  made  35  years  ago, 
when  the  Chicago,  Peoria  &  Pekin  Ry.  was 
projected  from  Chicago  to  Peoria. 

The  Chicago,  Rock  Island  &  Pacific  Ry. 
and  the  Elgin,  Joliet  &  Eastern  Ry.  Co.,  have 
reached  an  agreement  in  regard  to  the  cross- 
ings of  the  tracks  at  Joliet,  111.,  and  the  former 
company  will  proceed  with  track  elevation 
work  in  the  city. 

Indiana. 

It  is  reported  that  the  Pennsylvania  Lines 
are  considering  the  double  tracking  of  its  sys- 
tem between  Cincinnati,  O.,  and  Logansport, 
Ind.  The  work  will  include  the  reduction  of 
grade  and  elimination  of  curves  and  will  neces- 
sitate an  expenditure  of  several  million  dollars. 
Alexander  C.  Shand,  Philadelphia,  Pa.,  is 
Chief  Engineer. 

Capital  stock  of  the  recently  incorporated 
Gary,  Hobart  &  Eastern  Traction  Co.,  men- 
tioned in  our  last  issue,  has  been  set  at  $125,- 
000.  The  headquarters  of  the  company  are  at 
Gary,  Ind.,  and  it  is  proposed  to  build  street 
and  interurban  railways.  W.  H.  Clinton  is 
one  of  the  incorporators. 

The  33-mile  extension  from  Evansville. 
Ind..  to  Mt.  Carmel,  111.,  of  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  (Big  Four) 
Ry.,  has  been  completed  and  was  opened  to 
traffic  July  1. 

Iowa. 

®The  contract  for  completing  the  construc- 
tion of  the  line  of  the  Omaha,  Sioux  City  & 
Northern  R.  R.  has  been  let  to  the  Kansas 
Construction  and  Irrigation  Co.,  Garden  City, 
Kan.,  and  construction  will  be  started  within 


two  months.  The  line  will  operate  betweefi 
Omaha  and  Sioux  City,  passing  through 
Blair,  Tekamah  and  Decatur. 

Of  the  $100,000  stock  subscription  asked 
by  the  promoters  of  the  Davenport-Iowa  City 
Interurban  Ry.  of  the  points  between  the  ter- 
minals, $87,000  has  already  been  secured. 

Capitalists  of  Fort  Dodge,  la.,  have  un- 
der consideration  the  promotion  of  a  steam 
railroad  running  from  Fort  Dodge  to  Sioux 
City,  la.,  paralleling  the  Illinois  Central  part 
of  the  way.  According  to  plans  the  Fort 
Dodge  terminal  will  be  on  the  west  side  of 
the  river. 

Representatives  of  Keokuk,  Fort  Madison, 
Quincy,  Warsaw,  Hamilton,  Carthage,  Nauvoo, 
Niota,  and  other  towns  in  the  western  part  of 
Illinois  interested  in  the  organization  of 
a  company  to  construct  an  interurban  rail- 
way connecting  those  places,  recently  held  a 
meeting  at  Keokuk,  la.,  for  the  purpose  of 
forming  a  permanent  organization  and  stock 
company  to  build  the  projected  railway.  H. 
F.  Dayton,  Quincy,  111.,  is  interested  in  the 
project. 

Kansas. 

It  is  rumored  that  the  Illinois  Traction  Sys- 
tem, H.  E.  Chubbuck,  Vice-President,  Spring- 
field, III.,  has  practically  decided  upon  the  con- 
struction of  lines  to  Atchison  and  from  that 
city  to  St.  Joseph  on  the  Kansas  side  of  the 
Missouri  River.  It  is  believed,  however,  that 
nothing  definite  will  he  done  within  six  months. 

A  plan  is  under  consideration  by  D.  A.  Mc- 
Kibben,  Leavenworth,  Kan.,  and  W.  B.  Walk- 
er, Excelsior  Springs,  Mo.,  to  organize  the 
Leavenworth  &  Excelsior  Springs  Railway  & 
Power  Co.,  with  a  capital  stock  of  $2,000,000 
for  the  purpose  of  building  an  electric  inter- 
urban line  between  Leavenworth  and  Excel- 
sior, a  distance  of  40  miles,  passing  through 
Beverly  and  Platte  City,  Mo.,  one  mile  south 
of  Smithville,  and  seven  miles  north  of  Lib- 
erty, Mo.  The  route  may  be  changed  so  as  to 
pass  through  Liberty,  Mo.,  if  a  similar  line  is 
to  be  built  from  Kansas  City.  The  old  Rock 
Tsland  bridge,  which  is  owned  by  capitalists 
in  Holland  is  to  be  bought  by  the  new  com- 
pany and  used  for  the  electric  cars.  McKib- 
hen  plans  to  build  a  new  steel  approach  cost- 
ing approximately  $100,000  at  the  east  end 
of  the  bridge  and  to  remodel  it  so  that  wagons 
can  cross  it  as  well  as  the  cars  on  the  new 
electric  line. 

The  Missouri  Pacific,  according  to  advices 
from  Wichita,  Kan.,  has  commenced  the  im- 
provement of  its  tracks  and  right  of  way 
through  that  city.  The  work  will  include  the 
construction  of  a  second  track  from  12th  to 
25th  street  and  the  lowering  of  the  main  line 
between  those  points.  W.  K.  Walker.  Wichi- 
ta. Kan.,  division  engineer,  is  in  charge  of  the 
work. 

The  Plunkett  Construction  Co.,  which  has 
the  construction  of  grade  work  on  the  Kansas 
Division  of  the  Santa  Fe  between  Cherryvale 
and  Chanute.  has  begun  work,  involving  the 
widening  of  the  grade  four  feet. 

Kentucky. 

Work  is  under  way  by  the  Chicago,  Bur- 
lington &  Quincy  on  the  construction  of  an 
incline  at  Paducah,  Ky.  It  is  planned  to  have 
the  improvement  completed  within  four 
months. 

Residents  of  Louisville,  Ky.,  and  representa- 
tives of  different  civic  bodies  of  the  city  re- 
cently appeared  before  the  Joint  Railroad  com- 
mittee of  the  General  Council  to  urge  the 
necessity  of  constructing  a  crosstown  street 
car  line.  The  route  of  the  line  as  suggested 
by  J.  M.  Scott,  of  the  Commercial  Club,  is  as 
follows :  Reginning  at  Southern  Ave.  or  Gib- 
son Lane,  in  the  West  End,  on  the  south  side 
of  the  State  Fair  grounds,  and  from  there 
extending  eastward  to  the  Cane  Run  road, 
thence  to  Ormsby  Ave.,  thence  to  Twenty-first 
St.,  thence  to  Dumesnil  St.,  thence  to  Seven- 
teenth St.,  thence  to  Oak  St.,  thence  to  Eighth 
St.,  thence  to  St.  Catherine,  thence  to  Floyd, 
thence  to  Oak,  thence  to  Swan,  thence  to  Ken- 
tucky, thence  to  Barret  Ave.,  thence  through 
Rufer  Ave.  to  Von  Borries  Ave.,  thence  to 
Transit  Ave.,  thence  to  Spring  St.  or  the  old 
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Workhouse  road,  and  thence  to  the  city  limits, 
stopping  at  the  eastern  entrance  to  Cherokee 
Park. 

Louisiana. 

At  an  election  held  July  3,  at  New  Iberia, 
La.,  a  special  tax  was  voted  in  favor  of  the 
Southwestern  Traction  &  Power  Co.  and  work 
will  be  started  at  once  on  the  interurban  elec- 
tric system,  providing  a  similar  election  at 
Jeanerette  is  carried.  The  first  section  to  be 
built  will  extend  from  Spanish  Lake,  where  a 
summer  resort  is  to  be  erected,  to  Jeanerette, 
with  a  belt  in  New  Iberia.  When  this  is  com- 
pleted the  company  intends  making  New  Iberia 
the  hub  for  an  extended  system  of  electric 
lines. 

The  St.  Louis  &  San  Francisco  (Frisco) 
System  has  leased  the  Louisiana  Southern  Ry., 
a  line  running  thirty-three  miles  south  of 
New  Orleans  on  the  east  side  of  the  Missis- 
sippi River,  to  Belair,  with  a  branch  or  two. 
The  Louisiana  Southern  has  forty-five  miles 
of  track  and  twelve  miles  additional  of  sid- 
ings. Lease  of  this  road  shows  that  the  Frisco 
is  preparing  to  handle  a  heavy  traffic  when 
the  Panama  Canal  is  opened.  The  leased 
road's  river  frontage,  it  is  oointed  out,  will 
permit  of  extension  of  the  Frisco's  terminals 
in  New  Orleans.  The  line  is  to  be  relaid  with 
new  steel,  put  into  good  operating  condition, 
equipped  by  the  owners  of  the  company  and 
then  turned  over  to  the  Frisco  for  operation. 

It  is  reported  in  Vivian,  La.,  that  a  new 
railroad  is  being  projected  from  Jefferson, 
Texas,  through  Vivian  to  Houston,  La.,  on 
the  branch  of  the  Texas  and  Pacific  to  be 
used  largely  for  oil  transportation. 

Michigan. 

The  Michigan  United  Railways  Co.  has  un- 
der consideration  the  electrification  of  the 
Fruit  Belt  line.  A.  W.  McLimont,  Jackson, 
Mich.,  is  General  Manager  bf  the  company. 

The  Detroit  United  Railway  Co.  has  com- 
pleted the  excavation  work  between  Fifth  and 
Thirteenth  streets,  Flint,  Mich.,  for  the  double 
track  line  on  South  Saginaw  street  and  con- 
crete foundation  for  the  rails  is  being  laid. 

Right  of  way  is  being  secured  for  the  con- 
struction of  the  proposed  line  of  the  Detroit, 
Lansing  &  Grand  Rapids  Ry.  between  Detroit 
and  Grand  Rapids.  Mich.  It  is  proposed  to 
run  the  line  out  Warren  Ave.  to  Plymouth, 
then  to  Northville,  to  South  Lyon,  Brighton, 
Howell,  Lansing  and  Grand  Rapids.  Just  how 
soon  the  company  intends  to  begin  building  is 
not  stated,  that  denending  on  the  time  it  takes 
to  get  the  right  of  way.  The  company  wants 
a  thirty-foot  strip  off  the  farms  along  the  line. 
The  company  hopes  to  have  much  of  the  land 
donated. 

It  is  expected  that  grading  on  the  proposed 
line  of  the  Detroit,  Lansing  &  Grand  Rapids 
Ry.  will  be  started  this  summer.  The  route 
has,  as  yet,  not  been  determined  between  De- 
troit and  Webberville.  The  offices  of  the 
company  are  in  the  Union  Trust  building, 
Detroit,  Mich. 

Minnesota. 

The  contract  of  McGregor  ft  Co.,  St.  ("loud, 
Minn.,  for  500.000  cu.  vds.  of  material  on  the 
Fargo  Surrey  line  of  the  Great  Northern  Ry., 
mentioned  in  our  last  issue,  consists  of  steam 
shovel  and  rock  excavating  work. 

City  Council  of  Northfield,  Minn.,  and  offi- 
cials of  the  Minneapolis,  St.  Paul,  Rochester  & 
Dubuaue  Electrie  Traction  Co..  F.  G.  L.  Hunt, 

<       f  Kngineer.  Minneapolis,  Minn  .  have  nnde 

an  agreement  whereby  the  company  will  make 

a  number  of  improvements  in  the  depot  sec 
(ion  of  the  city. 

r*j\\  has  been  announced  thai  the  St.  Paul 
Promotion  Co.  has  awarded  the  contract  for 
the  construction  of  the  projected  electric  inter- 
urban railway  Prom  tnver  Grove  to  Hastings 
to  the  \V  I.  II  oj  '  'instruction  Co.,  M0  Metro- 
politan building,  St.  Paul.  Minn,  Work  it  is 
said  will  be  commenced  within  60  dayi  Later 

the  lines  will  be  extended  from  Hastings  t<> 

Redwing,  Fxontenac,  Lake  City,  Mankato  and 
Faribault. 


Duluth  and  the  Iron  Ranges. 

BY    PETER    E.  MEAGHER. 

Charles  Rees,  President  of  the  International 
Brotherhood  of  Steam  Shovel  &  Dredge  Men, 
was  a  caller  at  this  office  recently.  He  was 
on  his  way  for  a  trip  to  the  Iron  Range. 

We  wish  to  acknowledge  receipt  of  a  very 
nice  souvenir  from  the  Empire  Dynamite 
Company  of  Chicago.  Very  neat ;  but  of 
course,  we  could  not  expect  anything  else 
knowing  who  the  President  of  the  company 
is. 

W.  A.  Reed  of  the  American  Locomotive 
Works,  with  offices  at  Chicago,  was  a  caller 
here  about  ten  days  ago.  He  left  here  for  a 
trip  over  the  Iron  Ranges. 

Mr.  E.  J.  Stone,  bridge  contractor,  was  a 
caller  at  this  office.  He  is  not  doing  anything 
at  the  present  time,  and  is  in  the  market 
for  a  contract. 

Ed.  Howard,  representing  Austin-Western 
Company,  was  a  caller  at  this  office  recently. 
He  reported  business  as  being  fairly  good  in 
his  line.  . 

C.  R.  Wales,  Superintendent  of  construction 
for  the  Pittsburg  Coal  Company,  and  in 
charge  of  the  construction  of  their  new  coal 
dock  at  Duluth,  was  a  caller  a  few  days 
ago  and  stated  that  this  dock  that  they  have 
under  course  of  construction  now,  he  thought 
would  be  entirely  completed  by  September 
first. 

W.  E.  Hanson  of  tne  MacArthur  Brothers 
Company  was  a  caller  on  us  last  week.  He 
was  on  his  way  from  their  large  contract  at 
Sault  Ste.  Marie,  Mich.  He  stated  this  work 
was  going  along  very  nicely,  and  that  the  con- 
tracts they  had  in  various  sections  of  the 
country  were  all  in  good  shape. 

C.  J.  A.  Morris  of  Morris  &  Shepherd, 
contractors,  St.  Paul,  Minn.,  was  a  caller  at 
this  office  this  week.  He  stated  that  the 
forty  miles  of  work  that  he  had  taken  from 
the  Great  Northern  Railroad  in  Montana 
was  all  sublet.  Stanley  Brothers,  James 
Egan,  and  about  four  or  five  other  firms 
are  getting  read)'  to  move  on  to  this  work. 
Mr.  Morris  stated  he  had  secured  about 
thirty  miles  of  grading  on  the  Minneapolis, 
Rochester  &  DuBuque  Railroad,  in  the  South- 
ern part  of  Minnesota,  and  that  he  wished 
to  sublet  the  same  immediately.  This  firm 
has  considerable  other  work  that  will  be 
be  started  soon,  and  sub-contractors  .desiring 
work  will  do  well  to  write  them  at  801  Globe 
Building,  St.  Paul,  Minn. 

Arthur  Mitchell  of  Mitchell  &  McGary, 
who  are  doing  some  concrete  work  on  the 
Duluth  &  Iron  Range  Railroad,  was  a  caller 
and  stated  that  their  work  was  progressing 
very  nicely. 

E.  Davis,  with  the  T.  J.  Walsh  Construction 
Company,  who  are  doing  ballasting  on  the 
Duluth,  Winnipeg  &  Pacific  Railroad  near 
Duluth,  was  a  caller  at  this  office  recently, 
and  stated  that  their  work  was  progressing 
as  nicely  as  could  be  expected,  as  they  have 
been  bothered  with  sink-holes  for  the  past 
six  or  seven  weeks.  The  Walsh-Hogan  Con- 
struction •  Company,  and  the  Walsh-McGrath 
are  also  track-laying  and  ballasting  on  this 
line,  and  are  working  standard  gauge  West- 
ern cars. 

Patrick  McDonnell  of  Duluth  was  awarded 
this  week  a  $03,000  asphalt  paving  contract 
by  the  City  of  Superior,  Wis.,  and  will  start 
on  the  same  immediately. 

Kd  Mitchell  of  the  contracting  firm  of  Pow- 
ell &  Mitchell,  Marquette,  Mich.,  was  a  caller 
at  this  office  this  week,  and  stated  that  the 
Government  contract  that  thej  are  working 
on  there  is  progressing  very  nicely. 

K  P.  Dolan,  team  contractor,  was  a  caller 
ami  stateil  that  he  had  one  grader  outfit,  and 
he  would  like  to  get  some  work  lor  the 
same 

Johnson,  Podgers  X-  ("nrlis,  contractors,  arc 
working  Ofl  the  Omaha  railroad  in  Wiseon- 
*  sin 

Pasture)  Lawrence  ('ninpanv,  Duluth.  Minn, 
wen-  awarded  an  eighty  II*  hundred  dollar 
sewer   job  b\   the  City  of  Duluth  last  week, 

and  will  st.nt  mi  the  same  immediately. 

The  labor  market  at  Duluth  is  getting  pi  et 


ry  well  cleaned  out  at  the  present  time,  and 
there  are  really  more  jobs  than  there  are 
men.  The  wages,  however,  are  not  very  high 
at  the  present  time,  averaging  about  one  dol- 
lar and  seventy-five  cents  per  day.  There 
are  rumors  of  quite  a  bit  of  construction 
work  coming  up,  and,  taken  altogether,  the 
season  looks  like  it  will  be  a  good  one. 

Contractors  and  others  interested  in  con- 
struction work,  are  invited  to  make  the  La- 
bor and  Equipment  offices  of  Peter  E.  Meagh- 
er, 409  West  Michigan  Street,  their  headquar- 
ters when  in  this  vicinity. 

Missouri. 

Preliminary  plans  prepared  by  Seitz  &  Peter- 
man,  for  the  construction  of  subways  at  the 
crossings  north  and  south  of  the  Union  Pass- 
enger station  on  Sixth  St.,  St.  Joseph,  Mo.,  are 
on  file  at  the  office  of  the  City  Engineer,  who 
will  do  the  detail  work.  The  cost  of  the 
improvement  is  estimated  at  $130,000.  The 
only  track  which  is  not  eliminated  by  the  plans 
proposed  is  a  switch  crossing,  Sixth  at  Olive. 

An  ordinance  has  been  submitted  to  the  City 
Council  of  Kansas  City,  Mo.,  providing  for  the 
changing  of  the  grades  of  the  approaches  to 
the  new  Union  station.  According  to  an  an- 
nouncement recently  made  by  John  V.  Hanna, 
Chief  Engineer  of  the  Kansas  City  Terminal 
Ry.  Co.,  figures  have  been  made  providing  for 
the  alteration  of  the  grade  from  1.25  per  cent 
to  0.9  per  cent,  and  should  the  ordinance  be 
rejected  it  will  necessitate  approximately  six 
months  additional  time  for  excavation.  In 
consideration  of  this  privilege  the  company  has 
offered  to  build  a  larger  sewer  for  O.  K.  Creek 
at  a  cost  of  $150,000. 

The  Underground  Construction  Co.  has  been 
incorporated  in  Missouri  with  a  capital  stock, 
fully  paid,  of  $100,000,  and  proposes  to  do 
general  contracting  business.  The  incorpor- 
ators are  J.  P.  McDonough,  J.  S.  McDonough. 
C.  C.  Crecelius  and  William  J.  Brennan  of  St. 
Louis,  Mo.,  and  W.  B.  Carroll,  Cairo.  111. 

The  St.  Louis  &  Jennings  Ry.  Co.,  St.  Louis, 
Mo.,  has  been  incorporated  with  a  capital  stock 
of  $15,000  and  proposes  to  construct,  maintain 
and  operate  a  street  railway.  The  incorporat- 
ors are  David  Leahv,  Richard  T.  Baldwin, 
Frank  J.  Steiner,  J.  Baldwin,  Philip  A.  Smith 
and  H.  F.  Woodward.  The  capital  has  all 
been  paid. 

At  a  meeting  of  the  stockholders  of  the 
Shelby  County  Ry.  Co..  L.  B.  Houck,  Shelbinaj 
Mo.,  President,  the  old  board  of  directors  were 
re-elected.  A  delegation  from  Bethel  and 
vicinity  submitted  a  petition  for  the  construc- 
tion of  a  line  through  that  place.  Nothing 
definite  has  been  decided. 

The  United  Railways  Co.  of  St.  Louis,  Mo., 
has  construction  underway  improving  the  city 
lines.  The  present  method  of  reconstruction 
requires  an  expenditure  of  $30,000  per  utile. 
At  that  rate  the  entire  work  will  necessitate 
an  expenditure  of  approximately  $10,000,000; 

Kansas  City  and  Vicinity. 

(Regular  Correspondent.) 

Both  members  of  the  firm  of  List  &  Gif- 
fard  are  busy  in  St.  Louis  and  Memphis  these 
days  looking  after  the  Missouri-Pacific  work 
secured  by  them  last  week.  On  account  of 
not  having  seen  either  of  these  gentlemen 
since  the  contract  was  let,  we  cannot  give 
full  particulars,  but  as  stated  last  week,  it  is 
List  &  Gilford's  plan  at  present  to  do  all 
the  shovel  work  with  their  own  forces. 

Mr.  L.  I.  Viall,  General  Superintendent  for 
Wood,  Bancroft  &  Doty  of  Omaha.  Nebr., 
announces  the  securing  of  a  steam  shovel  con- 
tract on  the  Kansas  City  Southern  under  Por- 
ter Bros.,  the  general  contractors  The  work 
is  a  narrow  gauge  proposition  and  the  splen- 
did I  yard  plant  of  Wood.  Bancroft  &  Doty, 
which  for  several  months  past  has  been  idle, 
will  now  he  put  to  work.  The  contract  lies 
near  laudon.  Mo. 

Mr'  Roj  Edwards  was  a  caller  this  week. 
\lr  Edwards  had  contemplated  going  to  Col- 
orado, but  finally  decided  to  remain  in  Kan- 
sas (.'it\  lor  the  present  lie  thinks  business 
will  so, in  open  up  for  tin1  contractors  in  this 

city. 


•I-  indicates  work  now  open  for  bids.    8)  indicates  a  contract  let  recently. 
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A  delegation  from  Bonner  Springs,  Kas., 
visited  the  Wyandotte  County  commissioners 
yesterday  to  ask  their  aid  in  the  grading  of 
three  and  a  quarter  miles  of  road  on  the  Kaw 
Valley  Road.  Wyandote  Township  has  spent 
$1,000  on  the  grading  and  has  no  money  left. 
It  will  take  about  $1000  more  to  finish  the 
grading,  according  to  the  engineer's  estimate. 
The  commissioners  refused  to  help.  The  road 
is  a  gap  in  the  Kaw  Valley  Road.  The  con- 
tract for  the  macadamizing  of  the  road  has 
been  let.  It  is  thought,  however,  the  money 
will  be  raised  and  the  work  continued. 

Joyce  Bros.  &  Bagwell,  28th  St.  &  Highland 
Ave..  Kansas  City,  have  taken  a  contract  for 
all  the  team  work  on  the  Missouri  Pacific  R. 
R.  new  line  between  Memphis,  Tenn.,  and 
Marianna,  Ark.  It  will  be  recalled  that  our 
last  week's  items  announced  the  fact  that  List 
&  Giffcrd  of  this  city  had  taken  the  general 
contract  for  the  new  road.  Since  that  an- 
nouncement was  made  the  arrangement  for 
Joyce  Bros.  &  Bagwell  to  do  the  team  work 
has  been  consummated. 

Joyce  Bros.  &  Bagwell  have  a  lot  of  nice 
team  work  to  Jet.  This  work  is  all  short 
haul  wheeler  work  and  is  located  on  the  Mis- 
souri Pacific  R.  R.  in  eastern  Arkansas. 
Wheeler  and  slip  outfits  would  do  well  to  get 
in  touch  immediately  with  Joyce  Bros  & 
Bagwell,  28th  &  Highland  Ave.,  Kansas  City, 
Mo.,  or  they  can  be  addressed  care  Western 
Wheeler  Scraper  Co.,  402  Orear-Leslie  Build- 
ing. 

St.  Louis  Items. 

BY  A.    B.  KOENIG. 

The  L.  J.  Smith  Const.  Co.  report  that  the 
financial  part  of  the  St.  Louis  &  Kansas  City 
Electric  line  has  been  arranged  and  they  ex- 
pect to  begin  work  on  this  line  in  a  few 
days. 

Geo.  B.  Vaughan  writes  us  from  Davis, 
Okla.,  that  he  is  going  to  quit  contracting  and 
has  his  outfit,  which  consists  of  74  head  of 
mules,  one  machine  and  a  complete  contrac- 
tor's outfit,  for  sale. 

Contracts  let  Friday  by  the  Board  of  Pub- 
lic Improvements  for  the  installation  of  two 
new  turbine  pumps  at  the  Chain  of  Rocks 
pumping  station  will  enable  the  city  to  in- 
crease the  present  maximum  supply  of  water 
4(i,(i00.000  gallons  a.  clay.  The  pumps  will  be 
furnished  bv  the  Dravo-Dovle  Companv  of 
Pittsburg,  Pa.,  its  bid  being  $54,950.  The 
contract  for  the  new  intake  tower  gate  was  let 
to  the  Myers  Construction  Co.  of  St.  Louis, 
the  bid  being  $9,250. 

List  &  Gifford  Const.  Co.  of  Kansas  City, 
Mo.,  secured  the  contract  for  building  the  46- 
mile  cut-off  of  the  Iron  Mountain,  R.  R. 
from  Marianna,  Ark.,  to  Memphis,  Tenn. 
They  have  sublet  the  team  work  on  this  line 
to  Joyce  Bros,  and  Bagwell,  and  the  bridging 
and  concrete  work  to  Hannon  &  Hickey  of 
St.  Louis. 

Joyce  Bros.  &  Bagwell,  28th  and  Highland 
Ave.,  Kansas  City,  Mo.,  have  250,000  yards 
of  team  work  on  the  Memphis-Marianna  cut- 
off of  the  Iron  Mountain  R.  R.  to  sub-let. 
They  opened  an  office  in  Marianna,  Ark.,  on 
July  10th,  where  contractors  can  look  over 
the  profiles  and  work. 

Geo.  C.  Smith  &  Sons  have  finished  their 
bridge  and  pile  driving  work  on  the  Alton, 
Jacksonville  &  Peoria  Electric  line.  Their 
drag  line  work  at  Prairie  Du  Rocher,  111.,  is 
getting  along  nicely.  Added  another  machine 
onto  this  work  last  week. 

fj.  W.  Skinner  is  going  to  do  the  bridging, 
pile-driving  and  concrete  work  on  the  new 
Davenport  &  Muscatine  Electric  Line. 

Yale  &  Reagan  of  Chicago,  111.,  secured 
the  general  contract  for  building  the  Daven- 
port and  Muscatine  Electric  Line. 

J.  D.  Lynch  of  Monmouth,  111.,  was  award- 
ed the  contract  for  building  the  new  yards 
for  the  Illinois  Central  R.  R.  at  Champaign, 
111.  There  is  about  200,000  yards  of  grading 
to  be  done  here.  Lynch  will  sublet  about  70,- 
000  yards  of  team  work  on  this  job.  The  bal- 
ance of  it  he  is  going  to  do  with  his  own 
Steam-shovel. 

A.  B.  Koenig  left  here  Sunday  morning 
with  the  Million  Population  Club  of  St.  Louis 


to  visit  the  Balloon  Races  in  Kansas  City. 
Expects  to  return  Wednesday.  The  Million 
Population  Club  of  St.  Louis  is  composed  of 
all  the  foremost  business  men  of  town. 
Every  one  who  is  a  booster  pledged  to  ad- 
vertise St.  Louis  and  boost  St.  Louis.  Lots 
of  air  and  balloon  juice  and  other  kind  of 
juice  on  the  special  train  when  it  departed 
from  St.  Louis. 

J.  W.  McMurray  Contracting  Co.,  Sharp 
Bldg.,  Kansas  City,  Mo.,  have  a  nice  bridge 
job  in  Southwestern  Texas  to  let. 

Montana. 

Advices  from  Glendive,  Mont.,  state  that  the 
Northern  Pacific  R.  R.  Co.  will  at  once  pro- 
ceed to  finish  the  big  railroad  bridge  across  the 
Yellowstone  at  that  city  and  lay  steel  upon  the 
completed  grade  of  the  branch  line  running  to 
Sidney. 

Oregon  Short  Line  surveyors  are  working 
north  of  Dillon,  Mont.,  for  the  construction  of 
the  projected  line  to  Twin  Bridges.  No  defi- 
nite information  is  available.  William  Ashton, 
Salt  Lake  City,  Utah,  is  Chief  Engineer. 

According  to  advices  from  Libby,  Mont.,  a 
crew  of  surveyors  are  at  work  on  or  along  the 
old  Libby  Cutoff  survey  or  the  Great  Northern, 
though  nothing  can  be  learned  as  to  their 
identity. 

It  is  reported  that  preliminary  surveys  are 
under  way  and  capital  has  been  secured  for  the 
extension  of  a  new  railroad  from  Casper  north 
to  Miles  City,  Mont. 

Engineer  of  the  Billings,  Mont.,  Traction 
Co.  has  completed  a  plat  of  the  city  showing 
the  streets  on  which  the  car  lines  will  run  and 
same  will  be  filed  with  the  city  council  for 
approval.  Material  is  now  being  secured  and 
actual  work  will  be  started  as  soon  as  the  plat 
is  passed  by  the  city  officials. 

As  the  result  of  a  recent  trip  by  the  officials 
of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  in- 
cluding President  Earling.  over  the  proposed 
route  of  the  Great  Falls,  Lewistown-Melstone 
main  line  in  Montana,  it  is  believed  that 
definite  steps  will  soon  be  taken  toward  start- 
ing actual  construction  work. 

Information  received  from  Great  Falls, 
Mont.,  states  that  the  Great  Northern  Rv.  Co., 
A.  H.  Hogeland,  St.  Paul,  Minn.,  Chief  En- 
gineer, has  started  work  on  the  Sun  River 
branch,  known  as  the  Augusta  line,  which,  it  is 
believed,  will  be  part  of  the  proposed  Mondak- 
Columbia  Falls  cutoff.  It  is  planned  to  have 
the  road,  which  is  GO  miles  long,  in  operation 
by  November  1  of  this  year  This  movement 
is  probably  responsible  for  the  rumor  that  the 
company  is  considering  the  construction  of  a 
500-mile  line  from  Missoula  to  the  Coast  along 
the  following  route-:  From  Missoula  through 
Great  Falls,  along  the  Sun  river  to  Wood 
canyon,  across  the  Rockies  at  the  head  of  the 
Blackfoot  river,  down  the  Swan  river  to  Big- 
fork,  where  the  plant  of  the  Montana  Northern 
Light  &  Power  Company,  a  subsidiary  com- 
pany of  the  Milwaukee,  and  from  there  to 
Kalisbell.  The  road  will  then  follow  Smith 
Valley  to  the  'headwaters  of  the  Thompson 
river  and  will  either  follow  the  Thompson 
river  to  the  Northern  Pacific  tracks  and  par- 
allel that  line  to  Spokane,  or  will  go  down 
Libby  creek  to  the  Great  Northern  and  par- 
allel its  tracks  to  Spokane. 

New  York. 

Promoters  of  the  proposed  trolley  line 
through  Little  Falls  and  St.  Johnsville,  N.  Y., 
are  now  awaiting  the  outcome  of  their  applica- 
tions to  the  councils  for  franchises  through 
those  villages. 

It  is  reported  that  the  New  York  Reorgan- 
ization committee  of  the  Wabash-Pittsburg 
Terminal  R:  R.  Co.  has  come  to  terms  with  the 
Wabash  Railroad,  which  should  result  in  a 
speedy  rehabilitation  of  the  terminal  company 
and  the  Wheeling  &  Lake  Erie  Railroad  Com- 
pany. Under  the  terms  of  the  plan  which  has 
been  agreed  to  by  the  parties  concerned,  the 
Wabash  Railroad  is  to  surrender  all  of  its 
claims  against  the  terminal  railway,  as  well  as 
$14,000,000  Pittsburg  Terminal  Railroad 
and  Coal  Company  stock  and  $3,800,000  con- 
solidated mortgage  bonds  of  the  Terminal 
Company  in  return  for  $1,000,000  adjustable  5 


per  cent  bonds  and  $3,200,000  5  per 
cent  noncumulative  preferred  stock  to  be 
issued  by  the  reorganized  and  consolidated 
Wheeling  &  Pittsburg  Terminal  Railway  prop- 
erties. All  litigation  which  has  been  waged 
against  the  Wabash  by  the  other  concerns  is  to 
be  suspended.  The  properties  are  now  earn- 
ing surplus  available  for  fixed  charges  close  to 

$2,5oo,          Upon  the  consolidation  "f  tin-  two 

properties  and  with  new  equipment  and  facil- 
ities, it  is  estimated  they  could  immediately 
earn  $3,500,000,  or  more  than  enough  to  pay 
the  full  rate  on  the  adjustment  bonds. 

The  Republic  Ry.  &  Light  Co.  has  been  in- 
corporated by  the  Secretarv  of  State,  with  a 
capital  stock  of  $17,500,000,  of  which  $10,000,- 
000  is  preferred,  bearing  6  per  cent  interest, 
and  $7,500,000  is  common.  The  incorporators 
are:  M.  Gregg  Latimer  and  William  Henry 
Hoyt  of  Brooklyn,  and  John  B.  March  of  New 
York.  The  charter  states  that  the  principal 
object  is  to  acquire  the  preferred  and  common 
stock  of  the  Mahoning  and  Shenango  Railway 
and  Light  Company,  a  Pennsylvania  corpora- 
tion, with  an  authorized  capital  stock  of  $11,- 
000,000,  of  which  $6,000,000  common  and  $4,- 
748,300  preferred  is  outstanding.  The  com- 
pany will  also  conduct  a  general  electric  and 
gas  heat,  light  and  power  business. 

According  to  an  announcement  the  Dela- 
ware &  Eastern  Railroad,  which  went  into  the 
hands  of  receivers  in  February,  1 910,  will  be 
sold  under  the  order  of  the  United  States  Cir- 
cuit Court  at  Margaretville,  Delaware  County, 
N.  Y.,  on  August  12.  The  Delaware  &  East- 
ern was  to  have  extended  from  Hancock,  N. 
Y.,  on  the  Erie  Railroad,  to  Schenectady,  trav- 
ersing a  territory  south  of  the  Delaware  & 
Hudson,  but  only  a  portion  of  the  road  was 
built. 

Surveys  are  under  way  for  the  construc- 
tion of  a  4-mile  railroad  from  Copenhagen, 
N.  Y.,  to  Camden,  N.  Y.  Capital  for  the  con- 
struction has  not  been  secured  and  the  time 
for  letting  contracts  has  not  as  yet  been  de- 
cided. G.  B.  Cleveland,  Watertown,  N.  Y.,  is 
Chief  Engineer.  S.  J.  Gifford,  Carthage,  N. 
Y.,  is  interested. 

North  Dakota. 

The  Northern  Pacific  has  ordered  the  re- 
sumption of  work  on  the  extension  from  Stan- 
ley, Mountrail  County,  N.  Dak.,  to  Wildrose. 
The  grading  on  this  line  was  done  last  sea- 
son, but  operations  were  halted  when  the  un- 
favorable crop  conditions  came  on. 

Ohio. 

City  officials  of  Cleveland,  O.,  have  been  no- 
tified by  the  Pennsylvania  R.  R.  that  elimina- 
tion of"  grade  crossings  throughout  the  city 
will  be  commenced  at  once.  Work  will  be 
started  at  the  Euclid  Ave.  and  E.  55th  St. 
crossings  first.  The  work  will  require  about 
three  years'  time  and  will  necessitate  an  ex- 
penditure of  $6,000,000. 

Representatives  of  the  Youngstown  & 
Northern  Railroad  Company  have  recently 
applied  to  the  city  for  right  to  establish  cross- 
ings at  Liberty  St.  and  the  Marshall  road  on 
the  west  side,  so  as  to  go  ahead  with  the  con- 
struction of  the  new  line  to  McDonald,  the 
site  of  the  proposed  steel  mills. 

The  Toledo  &  Indiana  Ry.  Co.  of  Toledo, 
O.,  has  been  incorporated  with  a  capital  stock 
of  from  $10,000  to  $1,040,000. 

Bonds  in  the  sum  of  $800,000  have  been  is- 
sued, it  is  said,  to  insure  the  construction  of 
the  Alliance-Akron  Short  Line  traction  road 
and  grading  work  is  alreadv  under  way.  At 
a  meeting  held  at  Akron,  O..  July  1,  the  fol- 
lowing officers  were  elected :  President,  J. 
A.  Swinehart,  Akron :  vice  president,  B.  F. 
Smith,  Alliance :  secretary,  Charles  S.  Keath, 
Alliance :  treasurer,  John  F.  Krider.  Alliance. 
The  general  offices  of  the  company  will  be  in 
Akron. 

Oklahoma. 

William  Kenefick.  President  of  the  Missouri, 
Oklahoma  &  Gulf  R.  R..  in  company  with  G. 
Faget,  Engineer  of  the  French  syndicate  back- 
ing the  project,  recently  conferred  with  the 
city  officials  of  Okmulgee,  Okla..  in  regard  to 
securing  the  necessary  right  of  way  in  order 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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that  he  may  extend  his  road  from  Coalton  in 
the  southern  part  of  the  county  to  Okmulgee 
and  thence  north  to  connections  with  the 
Santa  Fe  and  Missouri  Pacific  lines. 

Officials  of  the  St.  Louis  &  San  Francisco 
(Frisco)  Ry.  are  planning  the  construction  of 
a  cut-off  from  Tulsa,  Okla.,  to  Mounds  on 
the  Red  River  Division,  a  distance  of  14  miles. 
The  improvement  will  give  the  Frisco  a  line 
practically  without  hills  or  obstructions  from 
Monett,  Mo.,  to  Denison,  Tex.  Providing  this 
cut-off  is  built,  it  is  believed  that  the  head- 
quarters of  the  Red  River  Division  will  be 
moved  to  Tulsa.  F.  G.  Jonah,  St.  Louis,  Mo.,  is 
Chief  Engineer  of  Construction. 

Edward  C.  Lee  and  J.  Bonsall  Taylor,  Phila- 
delphia, Pa.,  promoters  of  the  proposed  150- 
mile  railroad  between  Lawton  and  Ardmore, 
Okla.,  mentioned  in  our  last  issue,  have  closed 
contracts  with  citizens  of  those  cities  prac- 
tically guaranteeing  the  construction  of  the 
line.  R.  L.  Robertson  and  J.  L.  Hamon,  Law- 
ton,  Okla.,  are  interested  in  the  project.  An 
extension  will  probably  be  built  from  Ard- 
more to  Sherman,  Tex.,  first. 

The  Wichita  Falls  &  Northwestern  Ry.,  ac- 
cording to  press  reports,  has  been  sold  by  J. 
A.  Kemp  and  Frank  Kell,  Wichita  Falls,  Tex., 
to  the  Missouri,  Kansas  &  Texas  (Katy)  Ry., 
and  that  the  construction  of  the  contemplated 
extension  northward  from  Altus.  Okla.,  to 
Woodward,  Okla.,  200  miles,  will  be  com- 
menced immediately.  The  road  is  now  in  oper- 
ation, about  200  miles,  from  Wichita  Falls, 
Tex.,  across  Southern  Oklahoma  to  Altus,  and 
an  extension  is  being  built  at  the  present  time 
westward  into  the  Texas  Panhandle  country. 
The  "Katy"  officers  made  a  tour  of  the  Wichi- 
ta Falls  and  Northwestern  several  weeks  ago, 
and  for  some  time  it  has  been  rumored  that 
the  "Katy"'  would  take  over  this  railroad.  It 
was  chartered  about  four  years  ago,  and  con- 
struction began  almost  immediately  across 
Southern  Oklahoma  through  Randlett  and 
Frederick  to  Altus.  In  1909  the  road  paid 
309.6  per  cent  on  its  capital,  and  it  has  been 
a  money-maker  from  the  start.  Only  recently 
the  contracts  were  signed  in  Woodward  to 
extend  the  road  to  that  city,  with  the  ultimate 
intention  of  going  northward  into  Kansas. 

Tn  this  connection,  it  is  stated,  that  another 
extension  contemplated  by  the  Wichita  Falls 
and  Northwestern  is  northeast  from  Randlett 
through  Lawton  to  Oklahoma  City,  where  di- 
rect connection  will  be  made  with  the  parent 
lines  of  the  "Katy"  system.  From  Altus  west- 
ward the  road  is  being  extended  westward  to 
Memphis  and  Wellington,  Tex.,  and  the  line 
northeast  to  Oklahoma  City  would  give  almost 
an  air  line  from  Oklahoma  City  to  Wichita 
Falls  and  also  to  Wellington. 

The  deal  for  the  construction  of  the  elec- 
tric interurban  from  Shawnee  to  Oklahoma 
City,  Okla.,  has  advanced  to  such  a  point 
where  it  is  necessary  for  the  bonds  to  be  filed 
with  different  registers  of  deeds  along  the 
route  for  recordance.  It  is  believed  that  con- 
tractors will  proceed  with  the  work  within  a 
very  short  time. 

It  has  been  announced  that  construction 
work  will  be  completed  by  August  1  on  the 
Webber  Falls,  Shawnee  &  Western  Ry.  from 
Webber  Falls  to  Warner. 

Oregon. 

Surveyors  of  the  Portland,  Eugene  &  East- 
ern Ry.  have  started  work  cross  sectiuiiini:  the 
right  of  way  of  the  line  from  Kugcnr  to  Mon- 
roe, and  it  is  said  that  construction  work  will 
be  started  shortly.  Right-of-way  deeds  have 
already  been  filed  with  the  county  clerk  cover- 
ing the  entire  distance  between  Eugene  and 
Monroe,  _'.'!  miles,  at  which  point  the  sur\e\ 
connects  with  the  line  of  the  Corvallis  X-  \l 
sea  Railroad.  George  I).  O'Connor,  Eugene, 
Ore.,  i    General  Manager  of  the  company. 

Condemnation  proceedings  have  been  started 
i.v  officials  of  the  Oregon  Electric  Co,,  In  or- 
der to  secure  the  necessary  right  of  way 
through  the  cit\  of  Salem,  Ore.,  for  the  ex- 
tension of  the  railroad.  C.  A.  Coolidgc.  Port- 
land. Ore.,  is  General  Manager  of  the  com- 
pany 


Pennsylvania. 

The  National  Power  Co.,  Pittsburg,  Pa.,  has 
been  granted  a  charter  under  the  laws  of  West 
Virginia  to  construct  a  trolley  line  from  Point 
Marion  up  Cheat  River.  The  incorporators  are 
F.  B.  Parriott,  W.  B.  Beecher,  E.  J.  Cole,  W. 
H.  Young  and  S.  B.  Kellev,  all  of  Pittsburg, 
Pa. 

The  Philadelphia  Railways  Co.,  of  which  I. 
H.  Silverman  is  President  and  Benjamin  Wolf 
is  Secretary,  in  order  to  improve  transporta- 
tion between  South  Philadelphia  and  various 
points  in  Delaware  County,  Pa.,  has  plans  un- 
der way  for  extensive  betterments.  Among 
these  are  the  establishing  of  a  through  serv- 
ice to  Prospect  Park  and  Media  and  the  dou- 
ble-tracking of  the  line  westward  from  the 
Schuylkill  River.  This  line  was  formerly  the 
old  Southwestern  Street  Railway,  running 
from  Third  and  Jackson  streets  to  the  city 
limits  at  Bow  Creek.  At  Essington  it  con- 
nects with  the  tracks  of  the  Chester  Short 
Line,  over  which  its  cars  pass  through  the 
Baldwin  Locomotive  Works  grounds,  at  Ed- 
dystone,  and  thence  to  Chester.  It  is  now  pro- 
posed to  continue  the  line  from  Essington  to 
a  Media  connection.  In  order  to  do  this,  it 
will  be  necessary  to  extend  the  line  about  half 
a  mile,  which  will  involve  the  necessity  of 
abolishing  a  grade  crossing  of  the  Baltimore 
&  Ohio  Railroad  between  Prospect  Park  and 
Folsom.  When  this  improvement  has  been 
made  the  line  will  run  north  through  Prospect 
Park  and  Folsom,  northeast  to  Morton  and 
west  from  Morton  to  Media.  The  Philadel- 
phia Railways  Company  has  already  provid- 
ed steel  bridges  over  the  waters  its  line 
crosses,  and  will  shortly  double-track  the  line 
from  the  Schuylkill-  River  to  the  western  ter- 
minus. 

The  borough  council  of  Irwin,  Pa.,  has 
granted  the  Pittsburg,  McKeesport  &  Greens- 
burg  Ry.  Co.  a  franchise  to  construct  a  line  on 
Fourth  avenue,  from  Main  St.  to  the  west 
boundary  line  of  the  town.  This  will  con- 
nect the  main  line  with  the  Trafford  City  ex- 
tension, and  allow  the  company  to  improve  its 
service  especially  in  running  through  cars 
from  Uniontown,  Connellsville,  Greensburg 
and  intermediate  points  to  the  city.  Connec- 
tion with  the  lines  of  the  Pittsburg  Railways 
Company  will  be  made. 

Work  will  be  started  at  once  on  the  Ephrata 
&  Lebanon  Street  Railway,  it  is  said.  W.  S. 
Davis,  Lebanon,  Pa.,  has  been  engaged  as 
Chief  Engineer  to  take  charge  of  the  work, 
involving  22  miles  of  line  estimated  to  cost 
with  equipment  $350,000.  D.  B.  Hoover,  AI- 
toona,  Pa.,  is  one  of  the  assistant  engineers. 

Engineering  crew  of  the  Citrus  Southern 
Ry.  Co.,  of  which  T.  K.  Miller,  Pitts- 
burg, Pa.,  is  President,  has  surveyed  two 
complete  routes  from  Sanford  to  Kissimmee, 
Ela.,  and  St.  Cloud  and  is  now  busily  en- 
gaged in  finishing  the  third  route.  The  route 
to  be  taken  will  not  be  decided  upon  until 
the  franchises  have  been  granted  by  the  cities 
of  Sanford  and  Orlando,  then  the  most  feas- 
ible of  the  three  will  be  selected.  Terminal 
facilities  and  dockage  and  wharf  accommo- 
dations have  already  been  secured  in  the  cities 
of  St.  Cloud  and  Kissimmee.  The  Sanford 
and  Orlando  franchises  have  been  applied  for 
and  the  case  of  the  company  will  be  presented 
in  a  short  time  to  the  councils  of  both  places. 
The  capital  stock  of  the  company  is  only 
$.",1111,1  it  mi,  and  the  number  of  miles  of  road  to 
be  buill  and  equipped  is  fifty,  thus  allowing 
$10.  t  per  mile  for  this  work' 

The  Masontown  &  Morgantown  St.  Railway 
Co.  has  been  chartered  at  Fiarrisburg,  Pa.,  to 

construct   a  line  4.7  miles  lung,  capital,  $80,- 

  incorporators:   Byron  Trimble,  Pittsburg, 

president;  C.  W.  Scheck,  Mt.  Oliver;  A.  E. 
DuBois,  Pittsburg;  C.  C.  McBride,  Ingram, 
ami  W.  F.  Craig,  Swissvale.  The  line  is  to 
be  a  loop  running  oul  of  Masontown  t"  the 
Monongahela  River, 
The  National  Power  Co.,  Pittsburg,  Pa.,  has 

been  Chartered  under  the  laws  of  West  Vir- 
ginia to  construe!  a  scenic  trollev  line  from 
Point  Marion  up  (  beat  River,  The  incorpo- 
rators are  I    B  Parriott,  W,  B  Beecher,  E. 


J.  Cole,  W.  H.  Young  and  S.  B.  Kelley,  all  of 

Pittsburg,  Pa. 

Tennessee. 

The  Louisville  &  Nashville  R.  R.  Co.  has 
decided,  it  is  reported,  to  construct  a  new 
line  from  Portland,  Tenn.,  to  Nashville,  in  or- 
der to  straighten  out  a  section  of  the  main 
line.  This  will  place  Gallatin  and  several  small 
towns  on  a  branch  line.  Although  these  plans 
have  been  under  consideration  for  some  time, 
surveys  were  made  just  recently.  R.  Montfort, 
Louisville,  Ky.,  is  Consulting  Engineer  of  the 
company. 

The  Board  of  Trade,  Nashville,  Tenn.,  re- 
cently held  a  conference  with  interested  parties 
relative  to  the  proposed  construction  of  the 
Lewisburg  &  Northern  R.  R.,  extending  from 
Portland,  Tenn.,  to  to  Athens,  Ga. 

Texas.  * 

It  was  announced  at  Tucson,  Ariz.,  that  the 
Phelps-Dodge  Co.  was  considering  bidding  on 
the  new  extension  work  of  the  El  Paso  & 
Southwestern  from  Fairbanks  to  Tucson.  H. 
J.  Simmons,  El  Paso,  Texas,  is  General  Man- 
ager of  the  road,  and  is  receiving  bids  for 
the  new  work  as  noted  recently  in  Engineer- 
ing-Contracting. 

Work  of  relaying  the  main  line  of  the  Hous- 
ton &  Texas  Central  R.  R.  from  Houston, 
Tex.,  to  Denison,  with  90-lb.  rails  is  com- 
pleted within  a  short  distance  of  Waller.  I. 
A.  Cottingham,  Ennis,  Tex.,  is  Engineer  Main- 
tenance of  Way. 

C.  M.  Bryant.  Assistant  General  Manager  of 
the  Missouri,  Kansas  &  Texas  (Katy)  Ry., 
Dallas,  Texas,  is  quoted  as  stating  that  the 
company  is  preparing  to  improve  the  line  be- 
tween San  Antonio  and  Denison,  Texas,  with 
10-in.  rock  ballast  and  85-lb.  steel. 

A  number  of  Houston,  Texas,  capitalists  are 
promoting  a  scheme  to  extend  a  railroad  now 
under  construction  in  Texas  to  Oklahoma  City. 
Okla.  According  to  the  promoters,  the  pres- 
ent grade  of  the  road,  beginning  at  Memphis. 
Tex.,  extends  a  distance  of  130  mi.  west  to  Sil- 
verton.  It  is  stated  that  $1,000,000  has  been 
subscribed  by  the  Texas  towns  touched  by  the 
road.  Seventy  miles  of  the  proposed  line 
which  runs  from  Wellington,  Texas,  to  Altus, 
known  as  the  Wichita  Falls  &  Northwestern, 
is  owned  by  the  Missouri,  Kansas  &  Texas 
Railway  Company.  The  promoters  hope  to 
build  from  Memphis  to  Wellington,  then  to 
Altus  and  Oklahoma  City  over  that  completed 
stretch.  The  plan  then  contemplates  following 
almost  an  air  line  from  Memphis  to  Oklahoma 
City.  J.  M.  Elliott,  of  Memphis.  Texas,  is 
president  of  the  company,  and  the  promotion 
is  being  conducted  by  Ed  Kennedy,  of  Hous- 
ton. 

The  track  of  the  Hamilton-Comanche  ex- 
tension of  the  St.  Louis-Southwestern  (Cotton 
Belt)  Ry.  has  reached  Gustine,  Texas,  and 
steel  has  been  laid  to  Hornesley  Creek,  where 
a  bridge  is  being  built. 

According  to  an  announcement  recently 
made  by  Osce  Goodwin,  Vice  President  of  the 
Southern  Traction  Co.,  much  of  the  right  of 
way  from  Waxahachie  to  Dallas  and  south  has 
been  secured  for  the  construction  of  the  pro- 
posed line  from  Dallas  to  Waxahachie  and 
Waco.  The  company  has  plans  under  way  for 
the  building  of  a  line  from  Waxahachie  to 
Corsicana  through  Ennis.  J.  F.  Strickland, 
Dallas,  Texas,  is  President  of  the  Southern 
Traction  Co. 

It  has  been  announced  by  Edward  T.  Moore, 
Manager  of  the  Stone  &  Webster  Co.,  Dallas. 
Texas,  that  the  company  has  under  considera- 
tion the  construction  of  a  line  of  electric  rail- 
wax  from  Dallas  to  Waxahachie.  and  probably 
from  Waxahachie  to  Ennis.  Right  of  way  has 
been  secured  in  Ellis  County,  and  actual  con- 
struction work  will  be  started  at  the  south  edge 
of    Dallas   County,   proceeding  southward  to 

Waxahachie. 

It  has  been  announced  that  the  Southern 
Pacific  is  to  at  once  imnrove  the  roadbed  of 
the  Sunset  Central  lines. 

Work  "I"  laying  ties  and  steel  on  the  track 
of  the  interurban  line  from  the  bay  to  Galves- 
ton,  Texas,  is  well  under  wax.  work  having 
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progressed  as  far  as  the  city  limits.  Work  has 
already  begun  on  Broadway,  changing  the 
tracks  from  the  outside  to  the  inside  of  the 
esplanade. 

The  Durham  Engineering  Co.,  Fort  Worth, 
Texas,  has  been  incorporated. 

The  Fort  Worth-Southern  Pacific  Co.  has 
been  incorporated  with  a  capital  stock  of  $1,- 
500,000  and  headquarters  at  Fort  Worth,  Tex- 
as, and  proposes  the  construction  of  a  traction 
line  in  that  city  and  an  interurban  line  from 
Fort  Worth  to  Cleburne,  a  distance  of  32  miles. 
Surveys  are  nearly  completed,  and  it  is  hoped 
to  let  the  contract  shortly  and  rush  the  project 
through  to  completion.  The  incorporators  are: 
G.  H.  Clifford,  W.  C.  Forbes,  W.  A.  Hanger, 
Fort  Worth,  Texas. 

Work  will  be  started  before  January  1,  1912, 
according  to  information  from  Fort  Smith, 
Texas,  on  the  construction  of  a  line  of  rail- 
way to  Fort  Worth.  It  will  be  an  exten- 
sion of  the  Glen  Rose  and  Walnut  Springs 
road  which,  14  miles  long,  will  give  Glen  Rose 
a  railway  outlet  by  tapping  the  Texas  Central 
at  Walnut  Springs.  It  is  entirely  a  Glen  Rose 
project,  but  it  is  understood  Eastern  capital  is 
assured  to  insure  the  construction  of  the  line 
northward  from  Glen  Rose  to  Fort  Worth. 
J.  H.  Farr,  Glen  Rose,  Texas,  is  President. 

It  is  reported  that  the  Kansas  City  Southern 
Ry.  will  make  an  expenditure  of  about  $2,000,- 
1)00  in  terminal  facilities  at  Port  Arthur,  Tex. 

City  of  Mason,  Texas,  has  agreed  to  give  a 
bonus  of  $4ii.000  and  to  furnish  depot  grounds, 
right  of  way,  and  200  acres  of  land  to  the 
Frisco  Railroad  in  order  to  secure  the  con- 
struction of  a  line  to  that  city  from  Brady. 

Attorney  General's  Department,  Austin, 
Texas,  lias  approved  an  amendment  to  the 
articles  of  incorporation  of  the  Crystal  City 
and  Uvalde  Railroad  company.  The  amend- 
ment provides  for  an  increase  in  the  capital 
stock  from  $100,000  to  $125,000  and  also  for 
an  extension  of  the  road  from  Gardendale,  in 
an  easterly  direction  twenty-six  miles  to  Ful- 
lerton.  The  road  now  runs  from  Crystal  City 
to  Carrizo  and  from  Crystal  City  to  Garden- 
dale. 

Utah. 

The  Utah  Construction  Co.,  Ogden,  Utah, 
which  has  been  constructing  the  grade  work 
on  the  48-mile  double  track  line  of  the  Denver 
&  Rio  Grand  and  Colorado  &  Southern  from 
Pueblo.,  Colo.,  to  Walsenburg,  has  the  work 
practically  completed.  The  new  double  track 
grade  is  30  feet  wide  and  has  a  maximum 
grade  of  .8  of  a  foot  per  mile.  The  road 
bed  is  a  big  improvement  over  the  old  and 
reduces  several  bad  grades. 

The  Salt  Lake  &  Los  Angeles  R.  R.  Co.  has 
applied  to  the  city  council  of  Salt  Lake,  Utah, 
for  franchise  to  construct  tracks  for  electrical 
equipment  on  certain  streets  in  the  western 
part  of  the  city  and  to  run  its  electrical  trains 
over  the  tracks  of  the  Utah  Light  &  Railroad 
Co.  from  the  present  end  of  the  line. 


Virginia. 

The  Virginia-Carolina  Ry.  Co.  has  five  en- 
gineer corps  in  the  field  surveying  a  line  from 
the  mouth  of  Green  Cove  Creek  in  Washing- 
ton County,  Va.,  to  a  point  on  the  present  road 
to  Jefferson,  Ashe  County,  N.  C,  and  beyond. 
W.  E.  Mingea,  Abingdon,  Va.,  is  President 
and  General  Manager. 

At  the  public  sale,  June  29,  of  the  line  of 
the  Virginia  Anthracite  Coal  &  Ry.  Co.,  $125,- 
000  was  the  highest  bid  received,  and  the  com- 
missioners announced  that  the  sale  would  be 
adjourned  until  August  29,  1911,  at  Christians- 
burg,  Va. 

Washington. 

®The  surveys  have  been  partly  completed 
and  capital  for  construction  secured  by  the 
Kittitas  Railway  &  Power  Co.,  Cle  Elum, 
Wash.,  for  the  construction  of  a  30-mile  rail- 
way from  Cle  Elum  through  Roslyn,  Ronald, 
Jonesville,  Lake  Dale  and  up  the  Cle  Elum 
River,  ihe  contract  has  been  let  to  S.  B. 
Justhern  of  Roslyn,  Wash.  R.  M.  Wagner, 
Cle  Elum,  is  President ;  George  R.  Short,  Na- 
tional Realty  Bid?.,  Tacoma,  Wash.,  is  Pur- 
chasing Agent,  and  H.  N.  De  Wolfe,  Box  65G, 
Tacoma,  Wash.,  is  Secretary. 

The  Great  Northern  System  has,  accord- 
ing to  advices  recently  received,  taken  com- 
plete control  of  the  Spokane  &  Inland  Electric 
Ry. 

West  Virginia. 

It  is  reported  that  the  Morgantown  &  Dun- 
kard  Valley  R.  R.  Co.,  of  which  J.  Ami  Mar- 
tin, Morgantown,  W.  Va.,  is  calling  for  bids 
for  the  construction  of  its  line  between  Barker 
and  Cassville.  It  is  planned  to  complete  work 
this  summer.  Other  bids  for  work  will  soon 
be  called,  it  is  said. 

Entire  right  of  way  has  been  secured  for 
the  construction  of  the  Rowlesburg  &  South- 
ern R.  R.  extending  from  the  first-named  town 
to  Parsons,  W.  Va.,  and  it  is  expected  to  start 
grading  work  at  once.  It  is  planned  to  have 
the  section  from  Rowlesburg  to  Muzette,  one- 
fourth  of  the  distance,  in  operation  by  the 
beginning  of  winter. 

Plans  and  specifications  for  the  construction 
of  4.1  miles  of  line  for  the  Charleston-Dunbar 
Traction  Co.  will  be  ready  for  bidders  July 
14.  John  Cole,  Charleston,  Kanawha,  W.  Va., 
is  Chief  Engineer. 

Wisconsin. 

Actual  work,  according  to  advices  from 
Portage,  Wis.,  was  started  at  that  city  on  the 
construction  of  the  proposed  Chicago  &  Wis- 
consin Valley  Ry.  line.  Construction  work  is 
also  to  be  started  at  Madison,  and  it  is  hoped 
to  rush  the  work  through  to  completion  by  the 
first  of  September. 

A  meeting  was  recentlv  held  by  the  Council 
Committee,  Milwaukee,  Wis.,  to  consider  the 
resolution  directing  the  city  attorney  to  bring 
proceedings  before  the  railroad  commission 
for  an  extension  of  the  stub  crosstown  line  to 


the  northern  terminus  of  the  Twelfth  St.  line 
and  to  consider  the  petitions  of  property  own- 
ers on  Teutonia  Ave.  and  upper  27th  St.  for 
extensions. 

Advices  from  Eau  Claire,  Wis.,  state  that 
the  Omaha  Road  is  about  to  start  construc- 
tion of  improvements  in  and  west  of  that 
city  which  will  necessitate  an  expenditure  of 
about  $700,000.  The  work  will  include  the 
construction  of  a  bridge  over  the  Chippewa 
river,  one-fourth  mile  above  the  present 
structure.    This  alone  will  cost  $400,000. 

Surveys  have  been  made,  capital  has 
been  secured  and  grading  is  now  under  way 
on  the  new  12-mile  line  southeast  from  Lau- 
rel of  the  Wausau  Southern  Ry.  Co.  H.  W. 
Bell,  Laurel,  Wis.,  is  Chief  Engineer  and  W. 
H.  Bissell,  Wausau,  Wis.,  is  President. 

Canada. 

City  Council  of  Windsor,  Ont.,  has  approved 
the  plans  for  the  proposed  extension  of  the 
Essex  Terminal  Ry.  through  the  west  end  of 
the  city  and  into  Sandwich.  In  place  of  com- 
ing along  the  westerly  limit  of  the  city,  as  was 
originally  intended,  the  new  line  will  come 
down  Tecumseh  road,  where  it  turns  north, 
running  along  the  C.  P.  R.  right  of  way  to  a 
point  near  Elliott  street  and  then  branching 
off  to  cross  the  Michigan  Central  tracks  on 
the  level.  The  part  of  Tecumseh  road  which 
is  to  be  used  for  the  right  of  way  will  be 
closed,  but  in  its  place  the  company  will  open 
another  street  a  short  distance  to  the  west, 
which  will  be  practically  a  continuation  of 
Crawford  avenue. 

®The  contract  for  the  construction  of  the 
section  of  the  Canadian  Northern  Ry.  be- 
tween Hope  and  Kamloops,  B.  C,  for  which 
bids  were  received  until  May  12,  has  been 
awarded  to  the  Northern  Construction  Co., 
Winnipeg,  Man.,  of  which  A.  R.  Mann  is  Pres- 
ident, and  P.  Welsh,  St.  Paul,  Minn.  Most  of 
the  work,  which  includes  clearing,  grubbing, 
grading,  bridges,  trestles,  culverts,  masonry, 
and  fencing,  will  be  sublet.  The  work  was 
awarded  in  sections  as  follows :  Hope  to  Bos- 
ton Bar,  40  miles ;  Boston  Bar  to  Lytton,  28 
miles;  Lytton  to  Ashcroft,  44  miles:  Ashcroft 
to  Kamloops,  51  miles.  The  cost  of  construc- 
tion of  the  163  miles  is  $10,000,000,  as  some  of 
the  work  is  heavy.  Between  Hope  and  Kam- 
loops numerous  tunnels,  aggregating  a  total  of 
two  and  three-quarters  miles,  will  have  to  be 
driven.  The  longest  tunnel,  2,400  ft.,  will  be 
on  the  north  side  of  Kamloops  Lake  at  Battle 
Bluff.  The  next  longest,  2,000  ft.,  will  pierce 
a  mountain  near  Yale.  A  great  deal  of  con- 
struction along  the  Fraser  River,  especiallv  in 
the  canyon,  will  cost  $300,000  a  mile.  W.  H. 
MacLeod,  Winnipeg,  Man.,  is  general  manager. 

Mexico. 

Work  has  been  completed  by  the  Acambaro, 
Morelia,  Patzcuaro  and  Uruapan  branch  of 
the  National  Railways  of  Mexico  in  the  state 
of  Michoacan.  broad-gaging  its  line,  and  the 
same  will  be  thrown  open  to  traffic  at  once. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

The  Commissioners'  Court  of  Tallapoosa 
County,  Deadville.  Ala.,  in  their  purpose  to 
establish  a  state  highway  through  the  county 
in  compliance  with  the  recent  act  of  the  legis- 
lature, has  invited  State  Highway  Commis- 
sioner W.  S.  Keller,  Montgomery,  Ala.,  to 
look  over  the  proposed  route. 

State  Highway  Engineer  W.  S.  Keller, 
Montgomery,  Ala.,  has  been  inspecting  roads 
in  the  vicinity  of  Huntsville,  Ala.,  to  ascertain 
where  the  $4,000  road  in  Madison  shall  be 
built.  This  road  is  to  be  built  in  accordance 
with  the  road  law  for  counties  passed  by  the 
last  legislature. 

Arkansas. 

®J.  P.  Shelby,  Washington  Ave..  Argenta, 
Ark.,  has  been  awarded  the  contract  by  that 


city  for  the  construction  of  13,000  sq.  yds.  of 
creosoted  wood  pine  blocks  in  District  No.  11 
for  $34,800.  Bids  were  opened  June  30  by  E. 
A.  Kingsley,  engineer,  Little  Rock,  Ark. 

At  a  recent  meeting  of  the  Commissioners 
of  the  West  23rd  St.  District,  H.  Levinson, 
Supt,  Little  Rock.  Ark.,  the  district  was  re- 
organized. Bids  will  be  asked  on  three  dif- 
ferent kinds  of  paving. 

California. 

®The  Board  of  Supervisors,  Quincy,  Cal.. 
has  let  a  contract  to  the  Great  Western  Power 
Co.,  for  $13,000  to  construct  the  new  road 
from  Wolf  Creek  to  Nevins.  The  road  will  be 
11  3-10  miles  long,  and  will  start  from  near 
Greenville  and  run  up  Wolf  Canyon  to  a 
point  a  mile  below  Nevin,  at  the  site  of  the 
Great  Western  Power  Co. 


The  County  Surveyor,  San  Diego,  Cal..  has 
been  ordered  to  survey  and  lay  out  a  road  run- 
ning from  the  north  line  of  Brimhall's  Add., 
in  Otay,  southerly  and  easterly,  to  a  connection 
with  boulevard  north  of  the  N.  C.  &  O.  rail- 
road. 

A  committee  has  been  organized  in  Sacra- 
mento County,  Cal.,  to  further  the  cause  of 
bonding  the  county  for  good  roads  in  the 
southern  end  and  elsewhere.  George  \\ . 
Hack  is  interested. 

The  San  Mateo  County  Development  As- 
sociation. San  Mateo,  Cal.,  at  a  recent  meet- 
ing initiated  a  movement  to  secure  the  new 
coast  state  highway  through  the  peninsula  in- 
stead of  through  the  east  bay  counties.  C.  M. 
Morse,  San  Mateo,  is  interested. 

The  cost  of  opening  Washington  St..  to 
15th  St..  will  be  $240,640.  according  to  City 
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Clerk  Thompson,  Oakland,  Cal.  The  esti- 
mate for  the  work  of  extending  Jefferson  St. 
from  17th  St.  to  San  Pablo  Ave.,  is  $334,369. 
Fred  C.  Turner  is  City  Engineer. 

Colorado. 

The  survey  has  just  been  completed  for  a 
new  road  connecting  Silver  Lake  and  Cres- 
cent by  the  way  of  Fort  Rock.  Deputy  Sur- 
veyor McConnell  has  recommended  the  im- 
mediate construction  of  the  road.  The  road 
runs  nearly  east  from  Crescent  and  crosses 
the  Silver  Lake  Road  about  four  miles  north- 
west of  the  stage  station,  near  the  Lake  County 
line. 

An  automobile  toll  road  to  extend  between 
McCoy  station  and  Glenwood  Springs,  Colo., 
will  be  established  by  a  company  incorporated 
with  a  capital  stock  of  $500,000.  The  com- 
pany will  be  known  as  the  Auto  Transporta- 
tion &  Toll  Co.  The  road  will  begin  at 
McCoy  station,  on  the  Moffet  road,  run  to 
the  Grand  River,  thence  along  the  bank  of  the 
river  to  Dotsero,  in  Eagle  County,  and  thence 
to  Glenwood  Springs. 

Florida. 

*J»Bids  will  be  received. until  7;30  p.  m.,  July 
26,  by  Board  of  Public  Works,  Key  West, 
Fla..  for  the  grading,  curbing  and  paving  of 
certain  streets  with  either  wood  blocks,  vitri- 
fied brick,  bitulithic,  asphalt  blocks  or  as- 
phalt macadam  surfacing  material.  The  work 
will  embrace  approximately  the  preparation  of 
suitable  foundations,  furnishing  and  setting 
18,395  lin.  ft.  of  stone  curb  and  the  surfacing 
of  67,857  sq.  yds.  of  pavement,  and  furnishing 
the  necessary  castings  for  drainage.  Specifi- 
cations may  be  procured  and  plans  and  profiles 
seen  at  the  office  of  the  clerk  to  the  Board  of 
Public  Works,  Key  West,  Fla.,  and  general  in- 
formation from  W.  R,  Porter,  chairman  of 
the  board.  James  Nisbet  Hazlehurst,  Candler 
Bldg.,  Atlanta,  is  engineer. 

Connecticut. 

The  permanent  paving  committee  of  the 
City  Council,  New  Haven,  Conn.,  has  voted  to 
repave  Church  St.,  from  Chapel  to  Elm  Sts., 
with  wood  blocks.  The  City  Engineer  will  ad- 
vertise for  bids  for  this  work  at  once. 

Illinois. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago,  111.,  Chas.  A.  V. 
Standish,  Sec'y.,  until  11  a.  m.,  July  18th,  1911, 
for  furnishing  the  necessary  labor  and  ma- 
terials for  paving  the  following  streets:  Bel- 
mont Ave.,  430  sq.  yds.  macadam,  Ave.  J., 
4,370  sq.  yds.  macadam,  Belmont  Ave.  Robey 
St.  to  452  ft.  w.  of  Campbell  Ave.,  9,550  sq. 
yds.  granite  block;  Blanche  St.,  3,885  sq.  yds. 
brick  ;  53rd  it..  6,920  sq.  yds.  brick ;  W.  57th 
St.,  5,030  sq.  yds.  asphalt ;  Howard  Ave.,  7,690 
sq.  yds.  asphalt;  Liberty  St.,  4,200  sq.  yds. 
asphalt;  Monroe  St.,  11.000  sq.  yds.  asphalt; 
Morgan  St.,  1,015  sq.  yds.  granite  block;  E. 
76th  St.,  4,110  sq.  yds.  asphalt;  E.  78th  St., 
3,630  sq.  yds.  asphalt;  E.  78th  St.,  2,700  sq. 
yds.  asphalt ;  Southport  Ave.,  3,900  sq.  yds. 
macadam ;  Springfield  Ave.,  7,000  sq.  yds. 
asphalt;  Wilcox  Ave.,  11,000  sq.  yds.  asphalt; 
Wolfram  St.,  2,430  sq.  yds.  asphalt.  The  work 
include-  combination  concrete  curb  and  putter, 
manhole  and  catch  basin  construction  and 
adjustment  and  Portland  cement  concrete 
foundation  C6  ins. )  where  specified.  Plans  and 
pe<  ideations  on  file  with  John  B.  Hayes,  Chief 
Clerk.  Cash  or  certified  check  for  10%  of 
total  bid  must  accompany  proposal. 

Vl'he  Granite  Cm  Lime  &  Cement  Co., 
Granite  City,  III.,  has  been  awarded  the  eon 
trad  by  the  Board  of  Local  Improvements  of 
I'.enton.  III.,  for  the  construction  of  36,200  sq. 
yds.  of  vitrified  brick  pavement  on  a  5-in. 
concrete  foundation,  and  21,650  lin.  ft.  of 
curb,  including  16,000  cu.  yds.  of  excavation. 
The  eontract  price  is  $77, 200.  Kids'  were 
opened  June  >~  by  D.  A  Burgess,  secretary 
of  the  board.  I..  T.  Putnam,  Benton,  is  en- 
quirer. 

I  lie  Koad  Commissioners  of  Sterling  Town- 
ship, Sterling,  HI,  plan  to  expend  $15,0(1(1  in 
tin  building  of  new  roads.  Thomas  McCuc  is 

Commissioner. 


The  Board  of  Local  Improvements  of 
Dixon,  111.,  has  instructed  the  city  attorney  to 
prepare  an  ordinance  for  the  paving  of  Hen- 
nepin Ave.,  between  Third  and  Fourth  Sts. 

The  city  of  Morris,  111.,  plans  to  pave  Wash- 
ington St.,  and  Benton  St.,  with  creosoted 
wood  blocks. 

J.  E.  Salfisberg  &  Co.,  Aurora,  at  $7,819, 
submitted  the  lowest  bid  to  the  Board  of  Park 
Commissioners  of  Aurora,  111.,  for  the  build- 
ing of  the  boulevard  from  Fifth  Ave.,  to  Phil- 
lips park. 

The  Board  of  Local  Improvements  of  Sterl- 
ing, 111.,  has  instituted  proceedings  for  the 
paving  of  a  number  of  streets  in  the  city,  the 
total  cost  of  which  will  be  about  $100,000. 

Following  bids  were  submitted  to  the  Board 
of  Local  Improvements  of  Galesburg,  111.,  for 
the  construction  of  the  new  pavement  on 
South  Prairie  St.,  from  Tompkins  St.,  to  South 
St.:  Heckard  &  Son  of  Canton,  111.,  4.092; 
Brereton  Cement  Walk  Co.,  $3,529,  and  J.  B. 
McAuley,  $3,435.  The  pavement  will  be  one 
block  in  length. 

A  petition  has  been  submitted  to  the  Board 
of  Local  Imprivements  of  Galesburg,  111.,  for 
for  the  resurfacing  of  North  Madison  St.,  be- 
tween Washington  and  Jefferson  Sts. 

Indiana. 

•{•Bids  will  be  received  until  2  p.  m..  August 
7,  by  Board  of  Union  County  Commissioners 
at  Liberty,  Ind.,  for  the  construction  of  two 
gravel  roads  in  Harrison  township.  Clinton 
Gardener  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Julv 
21,  by  Board  of  Allen  and  Adams  County  Com- 
missioners, Decatur,  Ind.,  for  the  construction 
of  a  macadamized  road  on  county  line  between 
Madison  township.  Allen  County,  and  Root 
township,  Adams  County.  H.  S.  Michaud  is 
Auditor  of  Adams  County. 

®It  has  been  decided  to  improve  South  loth 
St.,  from  Livery  alley  to  Plum  St..  in  New 
Castle,  Ind..  by  paving.  Either  sheet  asphalt, 
asphalt  macadam,  brick  or  bitulithic  will  be 
used.  James  Garvey  has  been  awarded  the 
contract  at  $1.76  per  sq.  yd.,  for  brick. 

®The  contract  for  construction  of  ap- 
proaches, curbs,  sidewalks  and  steps  for  new 
court  house  at  Peru,  Ind.,  has  been  awarded 
to  P.  H.  McCormack  &  Co.,  of  Columbus,  Ind., 
for  $9,495. 

®The  City  Council  of  Bloomington,  Ind., 
has  awarded  the  contract  for  the  improvement 
of  East  Third  St.,  in  that  city,  to  Blair  &  Kerr 
for  $41,265.    Poston  brick  will  be  used. 

®The  City  of  Evansville,  Ind.,  has  awarded 
the  contract  for  the  improvement  of  Madison 
Ave  to  the  Western  Construction  Co.  As- 
phalt will  be  used. 

®The  Cass  County  Board  of  Commission- 
ers, Logansport,  Ind.,  awarded  the  following 
contracts  at  their  July  term.  1911:  Foust 
Road,  Eel  Township,  to  Martin  McHale  of 
Logansport,  for  $4,390;  Kennell  Road,  in 
Boone  Township,  to  Shaffer  &  Browning  of 
Royal  Center,  Ind.,  for  $8,141;  Calloway 
Koad,  Ind..  Jefferson  Township,  Peter  Healey 
of  Logansport,  Ind.,  for  $7,200;  Zollman  Road 
on  the  township  line  betwen  Deer  Creek  and 
Washington  townships,  to  Walter  Girton  of 
Logansport,  Ind.,  for  $22,345;  arches  and 
culverts  in  Deer  Creek  and  Tipton  counties,  to 
["red  T.  Woods,  Burncttsville,  at  $-1.7(1  per 
en.  yd.;  new  floor  on  18th  street  bridge  to 
Beal  &  Bell.  Logansport,  Ind.,  for  $3.80  per 
sq.  yd. ;  new  floor  on  Pipe  Creek  in  Tipton 
Township  to  Walter  Girton  at  $898;  repair- 
ing bridge  in  Clinton  Township  to  Willard 
line's  at  $250.  J.  E.  Wallace  is  county  audi- 
tor. 

The  citizens  of  Jackson  township,  according 
to  advices  from  Fort  Wayne.  Ind.,  at  a  recent 
meeting  took  steps  to  promote  the  construc- 
tion of  12  miles  of  new  stone  roads  in  the 
township.    Iv  G,  Hoffman  is  County  Attorney. 

I  he  Indiana  Construction  Co.  has  been  iu- 
eorporaled  in  Bluffloii,  Ind.,  with  a  capital 
to.  K  of  $1,000.  The  purpose  of  the  coin 
(any  is  to  l>ml<l  macadam  and  gravel  roads. 
\  R.  Curtis,  I)  ante!  ( ).  North  and  Aria  A. 
North  are  interested. 


Iowa. 

®Prof.  Byron  J.  Lambert  of  S.  U.  L,  has 
been  awarded  the  contract  by  the  City  Council 
of  Iowa  City,  la.,  for  the  construction  of  con- 
crete pavement  amounting  to  approximately 

$5,700. 

®The  Bryant-McLaughlin  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
Fort  Dodge,  la.,  for  the  construction  of  asphalt 
pavement  on  Second  Ave.,  north  from  18th 
to  20th  St.,  on  Fifth  St.,  from  First  Ave., 
south  on  Fourth  Ave.,  south,  from  Fourth  to 
Sixth  St.,  on  Eighth  St.,  from  Fourth  Ave., 
north  to  First  Ave.,  north  and  on  Third  Ave., 
north  from  Eighth  to  Ninth  St.  The  contract 
was  let  at  $1.98  per  sq.  yd.,  for  asphalt,  $.39 
per  cu.  yd.,  for  extra  grading,  $.01  per  yd.,  for 
overhaul,  and  $.65  for  combined  curb  and 
gutter. 

®The  City  Council  of  Council  Bluffs,  la., 
has  awarded  E.  A.  Wickham  the  contract  for 
paving  the  following  streets :  Platner  St., 
from  First  to  Grace  St.,  4-in.  concrete  base, 
$2.09  per  sq.  yd.;  13th  Ave.,  from  Main  St., 
west  to  the  Milwaukee  tracks,  5-in.  concrete 
base,  $2.22  per  sq.  yd. ;  Fifth  Ave.,  from  Indian 
Creek  west  to  21st  St.,  21st  St.,  from  Fifth 
Ave.,  to  the  Union  Pacific  transfer  grounds, 
North  Eighth  St.,  from  Avenues  G  to  I,  Second 
Ave.,  from  11th  to  13th  St.,  and  10th  St.,  from 
Seventh  to  Eighth  Ave.,  4-in.  concrete  base, 
$2.09  per  sq.  yd. 

®Wm.  Horrabin  has  been  awarded  the  con- 
tract by  the  City  Council  of  Iowa  City.  Ia., 
for  the  construction  of  approximately  $55,000 
•worth  of  bitulithic  pavement  on  the  following 
streets :  Summit,  between  alley  south  of  Sheri- 
dan and  Kirkwood  Ave. ;  Market,  between 
Union  Place  and  Evans  St. ;  Washington,  be- 
tween Summit  and  Muscatine  road ;  Muscatine 
road,  between  Washington  and  Iowa  Ave. ; 
Iowa  Ave.,  between  Clinton  and  Dubuque; 
Dubuque,  between  Iowa  Ave.  and  Jefferson ; 
Linn,  between  Jefferson  and  Market ;  Bloom- 
ington. between  Clinton  and  Capitol ;  Market, 
between  Capitol  and  Clinton ;  a  total  of  17 
blocks. 

®The  City  Council  of  Maquoketa,  la.,  has 
awarded  M.  Ford  of  Cedar  Rapids,  la.,  the 
contract  for  constructing  brick  block  on  four 
streets  in  the  city  for  $40,121,  and  the  contract 
for  the  construction  of  creosoted  block  on  one 
street  to  Dearborn  &  Jackson  of  Cedar  Rap- 
ids, la.,  for  $9,458.  The  work  includes  exca- 
vating, curb  and  gutter,  material  and  catch 
basins.  Bids  were  opened  June  26  by  E.  J. 
Kullmer,  city  clerk. 

Property  owners  living  in  the  Highview 
neighbornood,  bounded  by  Park  on  the  north. 
Fourth  on  the  east,  Jerome  on  the  south,  and 
Fifth  on  the  west,  have  petitioned  the  City 
Council,  Marshalltown,  la.,  for  concrete  pav- 
ing, to  cost  not  to  exceed  $1.40  per  sq.  yd.  The 
paving  is  asked  on  Park  St..  from  Fifth  to 
Fourth,  on  Fourth  from  Fifth  to  the  end  of 
the  present  paving,  on  Jerome  from  Fourth  to 
Fifth,  and  on  Fifth  from  Jerome  to  the  alley 
north  of  the  R.  W.  Hubbard  home. 

The  City  Council  of  Denison,  la.,  has  de- 
cided to  pave  many  streets.  The  bids  for  the 
paving  of  the  principal  streets  will  be  asked 
shortly  and  will  be  for  brick  and  bitulithic. 

Kansas. 

•{•Bids  will  be  received  by  G.  E.  Strauchon, 
city  clerk,  Ottawa.  Kan.,  until  5  p.  m.,  July 
19,  for  grading,  curbing,  guttering  and  paving 
Willow  St.  from  Third  to  Seventh  St.  and 
Ash  St.  from  Fifth  to  Sixth  St.  The  work 
will  include  approximately  3.500  cu.  yds.  of 
excavation,  4,790  lin.  ft.  of  combined  curb  and 
.muter,  6,860  sq.  yds.  of  brick  paving,  the  curb 
and  gutter  to  be  of  cement  concrete  and  the 
paving  to  have  a  cement  concrete  base  4  ins. 
thick  with  l'i-in.  sand  cushion  and  sand 
filler.  Plans  and  specifications  are  on  file  and 
may  be  had  at  the  office  of  the  city  clerk  or 
cil\  engineer.  A  certified  check  payable  to  the 
clerk  lor  $500  must  accompany  each  bid. 

(•'Maley  &  Kelly  have  been  awarded  the 
contract  by  the  county  commissioners,  Olathe, 
Kan  .  for  the  macadamizing  of  two  miles  of 
road,  12  ins.  deep  in  center.  S  ins.  deep  at 
edge,    18   ft.   wide,   for  $15,318.     Bids  were 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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opened  July  5  by  Jasper  T.  Kincaid,  county 
clerk. 

®J.  R.  Ramsey,  W.  Seventh  St.,  Topeka, 
Kan.,  has  been  awarded  the  contract  in  that 
citv  for  the  relaying  of  stone  block  paving  on 
W.  7th  St.,  at  $.38.  The  work  includes  takir- 
up  stone  blocks,  resurfacing  base,  relaying 
stone  and  filling  with  grout.  Bids  were  opened 
June  29. 

Petitions  have  been  started  in  Saline  County, 
Salina,  Kan.,  county  seat,  to  secure  members 
to  the  meridian  road  association  which  is  to 
build  and  maintain  the  north  and  south  public 
highway  throughout  the  county. 

Massachusetts. 

®McGuire  &  Kiernan  have  been  awarded 
the  contract  by  the  Department  of  Public 
Works  of  Boston,  Mass.,  for  granite  block 
pavement  and  regulating,  Fleet  St.,  between 
Hanover  and  Commercial  Sts.,  for  $6,435. 
Bids  were  opened  June  20. 

®The  Board  of  Public  Works  of  Boston, 
Mass,  has  awarded  James  Doherty  of  Boston 
the  contract  for  constructing  brick  block  pave- 
ment (Mack)  in  Talbot  Ave.,  between  Blue 
Hill  Ave.  and  Washington  Sts.,  for  $49,654. 
Other  bidders  were:  William  J.  Barry,  $49,- 
911;  Coleman  Bros.,  $50,925;  F.  H.  Cowin  Co., 
$51,078;  Central  Construction  Co.,  $51,245,  and 
F.  S.  &  A.  D.  Gore  Corporation,  $52,454.  Bids 
were  oponed  June  20. 

®The  Charles  J.  Jacobs  Co.  has  been 
awarded  the  contract  by  the  Department  of 
Public  Works,  Boston,  Mass.,  for  edgestones, 
granite  block  paving  and  retaining  wall,  Rox- 
burv  St.,  southerly  side,  between  Eliot  square 
and  Gardner  St.,  for  $2,240.  Bids  were 
opened  June  19. 

®James  Doherty  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Boston, 
Mass.,  for  edgestones  and  gutters  in  Hall  St., 
between  South  and  Call  Sts.,  for  $1,545.  Jjids 
were  opened  June  19. 

®John  F.  O'Connell  at  $12,356  has  been 
awarded  the  contract  by  the  Department  of 
Public  Works,  Boston,  Mass.,  for  laying  gran- 
ite block  paving  and  regulating  North  St.,  be- 
tween Richmond  and  Fleet  Sts.  Bids  were 
opened  June  19. 

Michigan. 

•{•Bids  will  be  received  until  July  19  by  City 
of  St.  Joseph,  Mich.,  for  the  construction  of 
approximately  8,000  sq.  yds.  of  pavement. 
W.  T-  Cleary  is  City  Engineer. 

The  County  Board  of  Supervisors,  Menomi- 
nee, Mich,  has  passed  a  resolution  asking  for 
an  estimate  from  the  county  road  commission- 
ers on  the  cost  of  building  a  road  through  Me- 
nominee to  the  line  of  Delta  County  and  from 
the  city  of  Menominee  to  the  line  of  Dickinson 
County.  The  road  would  be  40  or  50  miles 
long. 

Minnesota. 

•{•Bids  will  be  received  until  8  p.  m.,  July 
24,  by  George  Stein,  city  clerk,  Bemidji, 
Minn.,  for  paving  streets  with  concrete  a  dis- 
tance of  about  10  blocks  including  approxi- 
mately 21,175  sq.  yds. 

The  Board  of  Public  Works  of  St.  Paul, 
Minn.,  plans  to  pave  Summit  Ave.,  between 
Dale  St.  and  Lexington  Ave.  City  Engineer 
Oscar  Claussen  has  estimated  the  cost  of  the 


work  as  follows : 

Per  Front 

Estimate. 

Foot. 

Sandstone  

 $87,792.45 

$9.19 

Asphalt   

72,995.95 

7.64 

Creosote   

80,394.20 

8.42 

Sand-lime  brick  .... 

  99,629.65 

10.43 

Brick   

67,077.35 

7  02 

Granite   

90,751.75 

9.50 

Missouri. 


At  a  recent  meeting  of  delegates  appointed 
to  aid  in  securing  the  construction  of  the  cross- 
state  highway  over  the  north  or  central  routes, 
held  in  Glasgow,  Mo.,  it  was  agreed  that  each 
town  represented  would  appoint  delegates  to 
go  before  the  Missouri  Highway  Board  and 
present  arguments  for  the  location  of  the  road 
north  of  the  river. 

The  City  Council  of  Springfield,  Mo.  has 
been  petitioned  by  the  property    owners  on 


East  Walnut  St.,  asking  that  the  street  be 
paved  with  asphaltic  concrete,  2-in.  thick,  to 
be  placed  upon  present  brick  pavement,  from 
Jefferson  St.,  to  the  National  Blvd. 

The  County  Court,  Fulton,  Mo.,  has  called 
a  special  election  for  July  18  to  vote  on  the 
proposition  of  forming  a  special  road  district 
within  a  radius  of  eight  miles  of  Fulton. 

Montana. 

Plans  are  on  foot  in  the  West  to  build  a 
scenic  highway  to  connect  Yellowstone  and 
Glacier  national  parks.  The  road  would  be 
450  miles  long.  Details  were  discussed  at  a 
good  roads  conference  held  in  Missoula,  Mont., 
June  27  and  28.  Hoke  Smith,  development 
agent  of  the  Great  Northern  railroad,  St. 
Paul,  is  interested. 

Nebraska. 

®M.  Ford,  New  York  Life  Bldg.  Omaha, 
Neb.,  has  been  awarded  the  contracc  by  the 
city  of  Lincoln,  Neb.,  for  paving  work  in  dis- 
trict No.  199  for  $17,567.  .  The  district  is  A  St., 
from  11th  to  16th.  The  Gardener-Cochran 
Construction  Co.,  submitted  a  bid  of  $17,650 
for  the  work. 

Advices  from  Broken  Bow,  Neb.,  county 
seat  of  Custer  County,  state  that  $14,000  will 
be  expended  in  the  construction  of  roads  in 
that  county  this  year. 

The  Board  of  Park  Commissioners  of 
Omaha,  Neb.,  has  received  bids  for  the  paving 
of  South  13th  St.  from  Vinton  St.,  south  to 
the  citv  limits.  E.  D.  Van  Court  submitted 
a  bid  of  $1.98  per  sq.  yd.,  for  Moberly  brick, 
and  Hugh  Murphy  submitted  a  bid  of  $2.60 
per  sq.  yd.  for  Purlington  brick. 

New  Jersey. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
19,  by  Board  of  Chosen  Freeholders,  Camden, 
N.  J.,  for  the  resurfacing  of  the  Camden- 
Westfield  turnpike.  J.  Albertson  is  county 
engineer. 

•{•Bids  will  be  received  until  7  p.  m.,  July 
31,  by  Road  Committee,  borough  of  Woods- 
town,  N.  J.,  for  grading  and  placing  asphalt 
concrete  surface  on  East  and  West  Ave.  in 
borough.  Plans  and  specifications  for  the 
work  are  on  file  with  H.  B.  Keasbey,  Mecum 
Bldg.,  Salem,  N.  J.,  and  State  Commissioner 
of  Public  Roads,  Trenton,  N.  J.  A  certified 
check  for  $1,000  payable  to  E.  S.  Fogg,  mayor, 
must  be  filed  with  each  bid. 

®Philip  &  Peter  Jamarone  have  been  award- 
ed the  contract  by  the  city  of  Newark,  N.  J., 
Wm.  A.  Howell,  Engineer  Streets  &  High- 
ways, for  constructing  5,580  sq.  yds.  of  shale 
brick  paving  on  6-in  concrete  foundation  for 
$1.97  per  yd.  The  work  includes  50  lin.  ft. 
of  new  20x4  four  cut  set  in  concrete,  2,700  lin. 
ft.  old  curb,  four  cut  and  reset  in  concrete,  one 
new  basin,  one  basin  rebuilt,  four  sets  new 
20x4  four  cut  corners  set  in  concrete.  The 
total  amount  of  the  contract  is  $11,548.  Bid^ 
were  opened  June  29. 

New  York. 

•{•Bids  will  be  received  until  5  p.  m.,  July 
25,  by  D.  J.  Coutant,  city  clerk,  Newburgh. 
N.  Y.,  for  furnishing  the  necessary  labor  and 
material  for  the  permanent  improvement  by 
paving  or  repaving  of  Golden  and  Water  Sts. 
between  Broadway  and  South  St.,  in  accord- 
ance with  plans  prepared  by  W.  J.  Blake,  Jr., 
city  engineer.  The  work  will  include  the  fol- 
lowing approximate  quantities :  6,450  sq.  yds. 
of  pavement,  10  cu.  yds.  of  extra  concrete,  12 
catch  basins,  4  sewer  manholes,  5,000  lin.  ft. 
curbstone,  etc.  A  certified  check  for  $1,000 
must  be  filed  with  each  bid. 

®The  Dunkirk  Construction  Co.,  Dunkirk, 
N.  Y.,  has  been  awarded  the  contract  by  the 
Department  of  Public  Works,  Oleon,  N.  Y„ 
for  the  improvement  of  Washington  St.  by 
paving  for  $23,647.  The  work  includes  735 
cu.  yds.  of  excavation,  12,130  sq.  yds.  of  pave- 
ment, 5,624  lin.  ft.  of  street  curb,  456  lin.  ft. 
of  dep.  curb  and  340  lin.  ft.  of  circle  curb,  500 
cu.  yds.  of  earth  fill,  20  catch  basins  and  360 
ft.  of  8-in.  catch  basin  connections.  Bids 
were  opened  July  5. 

®'D.  D.  Duyan,  Lane  Ave.,  Oleon,  N.  Y.. 
has  been  awarded  the  contract  by  the  Depart- 


ment of  Public  Works  of  that  city  for  the  im- 
provement of  South  St.  for  $9,843.  The  work 
includes  1,200  cu.  yds.  of  excavation,  4,593 
sq.  yds.  of  pavement,  3,540  lin.  ft.  of  curb  and 
1,000  cu.  yds.  of  earth  fill  and  four  catch  ba- 
sins. Bids  were  opened  July  9  by  John  H. 
Gaynor,  city  engineer. 

The  Board  of  Estimates  &  Apportionment  of 
Albany,  N.  Y.,  has  approved  the  ordinance 
providing  for  the  pavement  of  Morris  St.,  750 
ft.,  east  of  Lake  Ave.  An  ordinance  has  also 
been  approved  for  the  improvement  of  Myrtle 
Ave.,  from  Quayle  to  Ontario. 

Ohio. 

•{•Bids  will  be  received  until  noon,  July  14, 
by  John  A.  Howells,  Clerk  of  Liberty  Town- 
ship, Girard,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  grading,  draining, 
culverting,  macadamizing,  paving  and  other- 
wise improving  in  accordance  with  plans  and 
specifications,  the  following  township  roads : 
That  portion  of  the  road  running  east  and 
west  between  the  Weatherfield  Township  line 
and  Loys  Corners,  and  known  as  Section  No.  1 
of  said  road;  that  portion  of  the  road  running 
east  and  west  between  Loys  Corners  and 
Klines  Corners,  being  a  continuation  of  the 
road  above  described,  and  known  as  Section 
No.  2  of  said  road ;  that  portion  of  the  road 
running  north  and  south  between  Klines  Cor- 
ners and  the  south  line  of  Vienna  Township, 
known  as  the  north  and  south  line  of  the 
county  northwesterly  to  the  southerly  limits 
of  the  Village  of  Girard,  and  known  as  Sec- 
tion No.  1  of  said  road.  Said  proposal  must 
be  accompanied  with  a  certified  check  in  sum 
of  $500,  made  payable  to  the  Treasurer  of 
Liberty  Township,  and  certified  to  by  a  solvent 
bank  located  in  Trumbull  County,  Ohio. 

•{•Bids  will  be  received  until  noon,  July  12, 
by  Board  of  Franklin  County  Commissioners, 
Columbus,  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  roads  accord- 
ing to  the  following  estimates :  Engineer's 
estimate  No.  268:  Resurfacing  2,375  ft.  of 
Marion  Road,  from  the  Columbus  Corporation 
line  east,  and  located  in  Marion  Township. 
Engineer's  Estimate  No.  272:  Resurfacing 
2.400  ft.  of  the  Kenney  Pike,  from  the  Hen- 
derson Pike  north,  located  in  Perry  Town- 
ship. Engineer's  Estimate  No.  273:  Construct- 
ing bridge  and  approaches  on  the  County  Road 
at  .the  Union  Cemetery,  about  one  mile  south- 
east of  Briggsdale.  John  Scott  is  County  Clerk. 

•{•Bids  will  be  received  until  2  p.  m.,  July 

24,  by  Board  of  County  Commissioners,  Bryan, 
O.,  for  the  construction  of  approximately  1,500 
ft.  of  road  improvement  at  what  is  known  as 
the  Ruff  Bridge  in  Center  township,  by  the  use 
of  crushed  stone  or  slag.  Plans  and  specifica- 
tions are  on  file  with  the  County  Surveyor. 
R.  H.  Weaver  is  County  Auditor. 

•{•Bids  will  be  received  until  11  a.  m..  Julv 

25.  by  Board  of  Lucas  County  Commissioners, 
Toledo,  O..  for  the  performance  of  all  labor 
and  furnishing  all  material  necessary  for  the 
construction  of  repairs  to  the  Jerusalem  Stone 
roads  No.  4,  between  city  line  (Toledo)  and 
the  northeast  corner  of  Section  12,  Town  10 
South,  Range  8  East,  (Booth  Station)  Oregon 
Township,  Res.  No..  445,  in  accordance  with 
the  specifications  and  estimates  on  file  at  the 
office  of  the  County  Surveyor.  All  bids  must 
be  addressed  to  the  Board  of  Commissioners 
of  Lucas  County,  Ohio,  and  each  bid  must  be 
accompanied  bv  a  certified  check,  surety  bond 
or  cash  in  the  sum  of  $-500.  Chas.  J.  Sanzen- 
bacher  is  Auditor,  Lucas  County,  Ohio. 

•{•Bids  will  be  received  until  1  p.  m..  July 
31,  by  F.  W.  Toan,  county  auditor.  Bowling 
Green.  O.,  for  the  grading,  draining  and  mac- 
adamizing of  a  public  highway  in  'W  ood 
county. 

•{•Bids  will  be  received  until  noon.  Aug.  o, 
bv  W.  F.  Utterback.  village  clerk,  Bowers- 
ton,  O.,  for  grading,  curbing  and  paving  with 
brick  and  otherwise  improving  portions  of 
Main  St.,  State  St.  and  Garfield  Ave. 

•{•Bids  will  be  received  until  noon.  July  31. 
by  C.  D.  Hause,  village  clerk.  Fayette.  O., 
for  the  paving  of  8.000  sq.  yds.  with  either 
brick,  bituminous  macadam,  asphalt  block  or 
carbo-via,    including    grading,    curbing  and 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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draining.  A  certified  check  for  $800  must  be 
riled  with  each  bid. 

■{•Bids  will  be  received  until  July  18,  by 
W  ade  Gardner,  city  clerk,  Newton  Falls,  O., 
for  the  construction  of  pavement  on  several 
streets  throughout  the  city. 

4*Bids  will  be  received  until  August  7  by 
the  Board  of  County  Commissioners,  Lisbon, 
O.,  for  grading  Carpenter  Hollow  Road. 

®The  Ohio  Engineering  Co.,  Elyria,  O.,  has 
been  awarded  the  contract  by  the  Department 
of  Public  Service,  Lorain,  O.,  for  the  paving 
of  East  Erie  Aye.,  for  $34,512.  The  work  in- 
cludes Hamilton  Ave.,  at  $7,833,  and  alley 
west  of  Broadway,  at  $4,151,  etc.  Bids  were 
opened  June  27  by  W.  E.  Knight,  director. 

®The  Hamilton  County  Commisioners,  Cin- 
cinnati, O.,  Fred  Dreihs,  clerk,  have  awarded 
the  John  Ruebel  Construction  Co.,  Hayes 
Ave.,  Cincinnati,  the  contract  for  the  repair 
under  Specifications  No.  213,  of  Blue  Rock 
Pike  from  the  Colerin  Pike  to  the  Miami 
River  Road  in  Colerain  Township.  The  con- 
tract price  is  $13,720.  Bids  were  opened 
June  23. 

®John  D.  Owen  &  Son  have  been  awarded 
the  contract  by  the  County  Commissioners, 
Marion,  O.,  for  the  construction  of  the  Hedges 
pike  in  Green  Camp  and  Pleasant  townships, 
one  and  one-half  miles  long,  for  $3,116.  and 
the  contract  for  the  construction  of  the  Osbun 
joint  country  road  in  Grand  and  Salt  Rock 
townships,  Marion  County,  and  Marseilles 
township.  Wyandot  County,  for  $18,935. 

The  Stark  County  Commissioners,  Canton, 
O.,  have  received  a  communication  from  State 
Highway  Commissioner  James  R.  Marker, 
stating  that  the  estimate  of  the  cost  and  legis- 
lature are  now  being  prepared  for  the  exten- 
sion of  the  pavement  of  the  Canton-New 
Berlin  road  to  New  Berlin. 

The  Board  of  Control  of  Alliance,  O.,  has 
received  bids  for  the  following  work :  South 
Freedom  Ave.,  from  Grant  to  South  St.,  5,500 
sq.  vds.  of  paving,  3,300  ft.  of  curbing.  3.000 
ft.  of  storm  sewers ;  Milner  St.,  from  Union 
to  Liberty,  7,400  sq.  yds.  of  paving,  5,500  ft. 
of  curbing  and  5.000  ft.  of  storm  sewers ;  East 
Cambridge  St.,  from  Mechanic  Ave.,  to  Mor- 
gan Ave.,  7,000  sq.  yds.  of  paving,  4.600  ft.  of 
curbing,  and  800  ft.  of  storm  sewers ;  West 
Cambridge  St.,  from  Haines  to  Rockhill,  4,800 
sq.  yds.  of  paving,  3,000  ft.  of  curbing,  and 
3,000  ft.  of  storm  sewers ;  East  College  St., 
from  Union  to  Arch,  4,800  sq.  yds.  of  pAvinPr; 
Rice  St.,  from  Union  to  Arch,  3,300  sq.  yds. 
of  paving,  2,400  ft.  of  curbing,  and  1,400'  ft. 
of  storm  sewers;  West  Broadway  St.,  from 
Lincoln  to  Rockhill,  3,800  sq.  yds.  of  paving, 
1.000  ft.  of  curbing,  and  1,400  ft.  of  storm 
sewers.  Bids  were  received  from  J.  C.  Devine, 
John  Wilson,  Charles  Biery  and  Dr.  J.  C. 
Temple,  all  of  Alliance. 

Engineer  J.  E.  Root  of  County  Surveyor 
L.  A.  Dillon's  staff,  Hamilton,  O.,  has  com- 
pleted the  measurements  and  surveys  for  the 
two  mile  extension  to  the  macadamized  por- 
tion of  the  Middletown  pike.  The  new  portion 
will  begin  at  the  Solm  farm  and  end  at  the  Le- 
Sourdsville  bridge.  The  estimated  cost  is 
$14,000. 

The  Sandusky  County  Commissioners,  Fre- 
mont, O.,  have  received  the  following  bids  for 
road  improvements:  McCrccry  stone  road, 
Ril(\  and  louiwnd  townships,  M.  P.  Ilannin, 
Toledo,  stone  $2.28  per  cu.  yd.,  grading  $.25 
l»r  cu.  yd.,  tile  $.01  per  cu.  yd.;  Anstine  & 
Kipker,  Kenton,  str.no  $2.60,  grading  $.20,  tile 
$.03^£ ;  Morris  stone  road,  Townsend  town- 
hip;  Modern  Construction  Co.,  Fremont,  stone 
$2.75;  grading  $.25  and  tile  $.04;  Taylor  Fuller 
Stone  road.  Townsend  and  York  townships, 
M.  P,  Hannin,  stone  $2.41;  grading  $.25;  tile 
$.04;  Anrtine  &  Kipker,  stone  $2.60;  grading 
$2H,  tile  $'»:{!/,;  A.  I  lessick  stone  road,  Bill 
\illc  and  Gre.ii  Creek  townships,  Kinney  & 
Reardon,  Fremont,  stone  $2  75;  grading  $.21, 
tile  $.15;  Ohio  Construction  Co.,  Toledo,  stone 
S  J  60,  grading  $.20,  and  tile  $.01. 

Pennsylvania. 

®Thc  McDonald  Construction  Co,  lias  been 
awarded  the  contracts  by  the  City  Conned  of 
Seranton,  Pa.  for  the  paving  of  the  following 


streets:  Sunset  St.,  Monsey  Ave.,  to  Electric 
St.,  $1.81  per  sq.  yd.,  estimate  $18,126 ;  Kressler 
court.  Linden  to  Mulberry,  $1.93,  estimate, 
$2,659 ;  Taylor  Ave.,  Gibson  St  to  Mvrtle  St., 
$1.87,  estimate  $5,385;  Myrtle  St.,  Webster 
Ave.  to  Irving,  $1.87,  estimate,  $8,302.  The 
Council  also  awarded  the  contract  for  the  pav- 
ing of  Wyoming  Ave.,  Green  Ridge  St.,  to 
Delaware,  to  R.  C.  Ruthven,  $1.85,  and  the 
contract  for  paving  Pine  St.,  Washington  Ave. 
to  Wyoming  Ave.,  with  stone  block  to  the 
Blewitt  Paving  &  Construction  Co.,  at  $2.10. 

®Following  contracts  have  been  awarded  by 
the  Board  of  Public  Works  of  Harrisburg,  Pa., 
for  paving  15  streets  in  the  city:  Barber  As- 
phalt Paving  Co. — Nectarine,  Swatera  to  Ber- 
ryhill,  at  $1.79  per  sq.  yd.,  and  $.78  per  lin.  ft., 
for  granite  curbing;  Shrub,  from  12th  to  14th, 
at  $1.79  per  sq.  yd.,  and  $.78  for  curbing;  Lin- 
den, Bailey  to  State,  at  $1.79,  and  $.78 ;  Balm, 
Bailey  to  State,  $1.77  and  $.78;  Summit,  Bailey 
to  King,  at  $1.79  and  $.78 ;  Summit,  Derry  to 
t  hompson,  at  $1.79  and  $.78.  Central  Con- 
struction &  Supply  Co. — Berryhill,  Cameron  to 
13th.  $1.91  per  sq.  yd.,  for  paving  and  $.77  for 
curbing;  Hunter,  Crescent  to  15th,  $1.81,  and 
$.77;  Whitehall.  18th  to  Prospect,  $1.76,  and 
$.77 ;  Forrest,  Sixth  to  Jefferson,  $1.59  and 
$.77;  15th,  Berryhill  to  Catherine,  $1.74,  and 
$.77;  16th,  Berryhill  to  Catherine,  $1.74,  and 
$.77;  Catherine,  15th  to  17th,  $1.74  and  $.77; 
Naudain,  15th  to  17th,  $1.74  and  $.77;  Peffer, 
Second  to  Seventh,  $1.59  and  $.77. 

The  Borough  Council  of  Rochester,  Pa.,  has 
passed  an  ordinance  providing  for  the  paving 
of  1  Jerlerson  St.,  between  Connecticut  and 
Brighton  Aves.  Bids  will  be  asked  for  this 
work  at  once.  The  Council  also  instructed 
the  borough  attorney  to  prepare  an  ordinance 
for  the  paving  of  James  St.,  between  Water 
and  Harrison  Sts.,  and  Harrison  St.,  from 
James  St.  to  the  viaduct. 

Property  owners  on  Second  St.,  between 
Adams  and  Chestnut  Sts.,  Harrisburg,  Pa., 
have  decided  in  favor  of  Warrenite  as  the 
material  to  be  used  in  the  paving  of  that  sec- 
tion of  Second  St. 

The  town  of  Ligonier,  Pa.,  will,  it  is  said, 
expend  some  $20,000  for  a  new  sewer  disposal 
plant  in  compliance  with  an  order  from  the 
State  Health  Department. 

Advocates  of  the  sanitary  sewerage  system 
for  Reading,  Pa.,  were  defeated  at  a  special 
election  July  3  on  the  question  of  issuing  bonds 
in  the  sum  of  $20,000  for  the  construction  of  a 
system. 

The  Town  Council  of  Nazareth,  Pa.,  adver- 
tised for  bids,  to  be  received  July  3,  for  the 
preparation  of  plans  and  specifications  for  a 
system  of  sewerage  proposed  to  be  laid  out  in 
the  Borough  of  Nazareth.  Warren  G.  Engle 
is  Secretary  of  the  Council. 

South  Carolina. 

®Geo.  W.  Waring,  Columbia,  S.  C,  has 
been  awarded  the  contract  by  the  city  of 
Sumter,  S.  C,  for  the  construction  of  12,000 
sq.  yds.  of  pavement,  vitrified  brick,  Bessemer 
block'  on  3-in.  concrete  base,  for  $2.26%  per 
sq.  yd.  Bids  were  opened  June  12  by  W.  L. 
Lee,  city  engineer. 

Texas. 

•f»l'ids  will  be  received  until  July  15  by  T. 
W.  Ragsdalc,  mayor,  Bonham,  Texas,  tor  the 
construction  of  approximately  4,538  ft.  con- 
crete curb,  22,645  sq.  yds.  of  pavement,  1,000 
sq.  yds.  grading,  approximately  070  ft.  storm 
sewer,  li  catch  basins,  etc.  Plans  and  specifi- 
cations arc  on  file  at  the  office  of  the  city  en- 
gineer, 

®The  City  Council  of  Marlin,  Tex.,  has 
awarded  Kay  McDonald  the  coutract  for  pav- 
ing Live  Oak  St.,  from  the  track  of  the  Inter- 
national railroad  In  that  of  the  Central.  The 
extent  of  the  work  represents  5,(1(1(1  sq.  yds. 
Hlc  contract  price  is  $1.90  per  sq.  yd.  Grani 
toid  will  be  used. 

The  citizens  of  Rosenberg,  Tex.,  on  June 
26  voted  the  issuance  of  bonds  in  the  amount 
of  $75.(1(1(1  lor  the  const  nu  t  ii  mi  of  good  roads 
through  the  Rosenberg  district 

I  he  citizens  of  McLennan  County,  Waco, 
Tex.,  county  scat,  have  voted  the  issuance  of 
bonds  I.,  (lie  amount  of  $0O(t,<i!MI  for  the  in) 


provement  of  the  county  roads,  $80,000  for 
sewers,  $70,000  for  school' buildings  and  $60,000 
for  opening  and  improving  streets. 

Washington. 

•J-Bids  will  be  received  until  July  17,  by  City 
-ouncil,  Colfax,  Wash.,  for  the  construction 
of  street  pavement. 

Following  low  bids  were  received  by  the 
City  Commissioners  of  Spokane.  Wash.,  for 
about  $300,000  worth  of  special  street  improve-  I 
ments,  including   paving,   grading,  sidewalks 
and  sewers ;  Morton  Macartney  is  City  Engi- 
neer:    Grade,  curb,  park  and  walk,  Crown 
Ave,  Perry  to  Standard    St.,   C.    M.  Paine, 
$6.720 ;  City  Engineer's  estimate,  $8,700.  Grade, 
curb,  park  and  walk,  Mission  Ave.,  Havana 
to    Stone    St.,    Massie    Brothers    &  Long, 
$26.630 ;    City    Engineer's    estimate,  35,500. 
Grade,  curb,  park  and  walk,  Rockwood  Blvd., 
Hatch  St.  to  17th  Ave.,  Spokane  Paving  & 
Construction  Co.,  $2,540;  City  Engineer's  esti- 
mate, $3,800.     Grade,  curb,  park  and  walk, 
38th  Ave.,  Perry  St.  to  Grand  Blvd.,  Naylor 
&   Norlin,  $8,589;   City  Engineer's  estimate, 
$9,200.    Grade,  curb,  park  and  walk,  Conklin 
St.,  Fifth  to  Hartson  Ave.,  Abbott  &  Joslin, 
$2.900 ;  City  Engineer's  estimate,  $3,060.  Grade, 
curb,  park  and  walk,  Arthur  St.,  Newark  to 
12th  Ave.,  Spokane  Paving  &  Construction  Co., 
$12,000;    City    Engineer's    estimate,  $12,400. 
Grade,  curb,  walk   and   paving,  Washington 
St.,  Spofford  Ave.,  to  O.-W.  R.  &  N.  tracks, 
Inland  Empire  Hassam  Paving  Co.,  $29,2S0 ; 
City  Engineer's  estimate,  $29,000.    Grade,  curb 
park  and  walk,  23rd  Ave.,  Jefferson  to  Wall  St., 
J.  C.  Kennedy,  $7,228 ;  City  Engineer's  esti- 
mate, $7,100.     Grade,  curb,  park  and  walk, 
Lidgerwood  St.,  Rowan  to  Liberty  Ave.,  Mas- 
sie Bros.  &  Long,  $20,940 ;  City  Engineer's  esti- 
mate, $27,700.     Grade,-  curb,  park  and  walk, 
Jefferson  St.,  Wellesley  to  Garland  Ave.,  Mas- 
sie Bros.  &  Long,  $8,029;  City  Engineer's  esti- 
mate, $10,500.    Grade  and  paving,  Howard  St., 
23rd  to  29th  Ave.,  J.   F.   Hill   Paving  Co., 
$18,970;    City    Engineer's    estimate,  $21,000. 
Grade,  curb,  park  and   walk,  Gordon  Ave., 
from  the  allev  between  Calispel  and  Washing- 
ton St.  to  Post  St.,  C.  M.  Paine,  $7,130;  City 
Engineer's  estimate,  $8,950.    Grade,  curb,  park 
and  walk.  Rich  Ave.,  Division  to  Pittsburg  St., 
Massie  Bros.  &  Long,  $16,28S ;  City  Engineer's 
estimate.  $21,500.    Grade,  curb,  park  and  walk, 
Euclid  Ave.,  Hemlock  to  Lindeke  St.,  Massie 
Bros.  &  Long,  $4,035;  City  Engineer's  esti- 
mate, $5,300.    Wall  St.  Improvements — Grade, 
curb,  park  and  walk,  Wall  St..  14th  Ave.  to 
18th  Ave.,  Abbott  &  Joslyn,  $6,700 ;  City  Engi- 
neer's estimate.  $7,000.    Grade,  curb,  park  and 
walk.  Pittsburg  St.,  Sprague  to  Fourth  Ave., 
C.  M.  Paine,  $4,445;  City  Engineer's  estimate, 
$5,650.    Sewer,  Ninth  and  Tenth  Aves.  from 
260  ft.  east  of  Grand  Blvd.  to  Hilliard  St., 
T.  L.  Langan,  $4,140 ;  City  Engineer's  estimate, 
$5,000.    Sewer.  20th  Ave.,  Latawah  to  Hatch 
St..   Lang  &   Smith.  $3,790;  City  Engineer's 
estimate,  $4,880.    First  ward  sewer.  No.  19, 
Lang  &  Smith,  $7,790;  City  Engineer's  esti- 
mate, $10,115.     Sewer,  Garfield  road,  Rock- 
wood  Blvd.to  29th  Ave.  Lang  &  Smith.  $11,- 
460;  City  Engineer's  estimate,  $11,470. 

A  resolution  providing  for  the  paving  of 
Columbia  St.  from  Fifth  to  Seventh  has  been 
adopted  by  the  City  Council  of  Olympia,  Wash. 

Wisconsin. 

®  The  Board  of  Supervisors  of  the  tow  n  of 
Beaver  Dam,  Wis.,  has  let  the  contract  to 
Michael  llcaly  to  haul  crushed  stone  from  the 
freight  yard  to  a  point  about  a  mile  south  of 
the  city  on  South  Spring  St..  with  which  they 
will  build  a  crushed  stone  road  in  continuance 
of  that  street.  The  contract  price  is  $.4o 
per  yd. 

The  Brogan  Construction  Co.  and  the  Mc- 
Grath  Construction  Co.,  both  of  Green  Bay, 
Wis.,  submitted  the  lowest  bids  to  the  City 
Council  of  that  city  for  paving  work  to  be 
done  on  asphalt  and  tar  macadam  respectively. 

W.  W.  Reed  is  City  Engineer, 

Petitions  have  been  circulated  among  the 
residents  of  1  .a  Salle  St.,  Racine.  Wis.,  for 
a  new  brick  or  asphalt  pavement. 


*I«  indicates  work  now  open  for  bids.        indicates  a  contract  let  recently. 
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BRIDGES  —  STEEL    AND  CONCRETE 


Arkansas. 

The  contract  for  the  construction  of  two 
new  steel  bridges  to  span  Big  Creek  in  Phil- 
lips County,  Helena,  Ark.,  at  intervals  of 
about  20  miles,  will  be  let  within  a  few  days. 
Each  structure  will  be  about  135  ft.,  and  will 
cost  in  the  neighborhood  of  $3,500.  Jno.  M. 
Quaries  is  Road  Commissioner. 

Arizona. 

The  City  Engineer  of  Globe,  Ariz.,  has  made 
a  report  to  the  City  Council  of  the  preliminary 
survey  for  a  bridge  connecting  Noftsger  and 
Pascoe  Hills. 

The  bridge  over  Salt  River  at  Phoenix, 
Ariz.,  the  longest  concrete  structure  of  its  kind 
in  the  world,  was  opened  on  June  20.  The 
bridge  proper  is  2,150  ft.  in  length,  while  with 
the  approaches  it  measures  4,600  ft. 

California. 

An  election  has  been  called  by  the  officials 
of  Santa  Barbara.  Cal.,  for  the  purpose  of 
voting  on  the  proposition  of  issuing  bonds  to 
the  amount  of  $57,000  to  construct  two  bridges 
over  Mission  Creek. 

The  town  of  Vacaville,  Cal.,  will  soon  con- 
struct two  reinforced  concrete  bridges  over 
Ulastis  Creek. 

The  Board  of  Supervisors  of  Tehama  Coun- 
ty. Red  Bluff,  Cal.,  has  rejected  all  bids  re- 
ceived for  the  construction  of  three  steel 
bridges  and  one  wooden  bridge.  The  work 
will  be  re-advertised. 

Florida. 

The  Commissioners  of  Public  Works  of 
Tampa,  Fla.,  are  considering  data  compiled  by 
Citv  Engineer  Warren  for  the  proposed  new 
Lafayette  St.  bridge.  The  commissioners  will 
soon  advertise  for  plans  and  specifications  for 
a  suitable  bascule  bridge  eight  ft.  wide  at  that 
point  and  will  also  call  for  estimates  on  the 
cost  of  construction. 

Georgia. 

®W.  Z.  Williams  &  Co.,  Macon.  Ga.,  who 
have,  in  connection  with  railroad  construction, 
the  contract  for  building  a  bridge  over  the 
river  at  Macon,  have  sublet  the  contract  for 
all  pile  driving  and  concrete  to  Davis-Wil- 
liams &  Co..  of  Lynchburg',  Va.,  and  the  team 
work  to  J.  D.  Powell,  Columbia,  S.  C.  There 
will  be  about  2  miles  of  new  construction  for 
approaches  to  bridge  containing  about  150,000 
cu.  yds.  of  material..  The  structure  will  con- 
sist of  one  pivot  pier,  two  abutments  and  two 
other  piers.  Williams  &  Co.  expect  to  do  the 
steam  shovel  work. 

Idaho. 

®The  Wallace  Concrete  Co.,  of  Wallace, 
Idaho,  has  been  granted  the  contract  for  the 
construction  of  a  bridee  over  Placer  Creek  at 
High  St..  by  the  City  Council  of  Wallace. 

According  to  advices  from  Payette,  Idaho, 
work  will  begin  some  time  in  September  on 
the  construction  of  the  interstate  bridge  across 
the  Snake  River  at  Payette.  This  bridge,  when 
completed,  will  connect  a  laree  acreage  of  new 
territory  to  the  city,  in  Oregon,  which  is  soon 
to  come  under  irrigation,  known  as  the  Dead 
Ox  Flat  country.  An  appropriation  of  $25,000 
has  been  made  by  the  last  legislature  to  par- 
pally  defray  the  expense  of  building  the 
bridge,  and  the  city  of  Payette  is  now  bond- 
ing for  the  balance  of  the  cost. 

Illinois. 

•{•Bids  will  be  received  at  the  city  clerk's 
office,  Mascoutah,  111.,  up  to  1  p.  m.,  July  20. 
for  the  construction  of  one  reinforced  con- 
crete superstructure  on  old  stone  abutments  in 
the  city  of  Mascoutah,  St.  Clair  County.  Geo. 
Liebig,  city  clerk,  Mascoutah,  111.  Market 
street  bridge:  Span,  about  12  ft.;  roadway, 
about  44  ft.  plus  two  7-ft.  sidewalks.  Old 
stone  abutments  to  be  recapped  with  concrete : 
part  of  north  abutment  wall  to  be  protected  at 


footing  by  small  concrete  wall.  Estimated 
amount  of  concrete  in  structure,  40  cu.  yds.; 
reinforcing  steel,  6,933  lbs.  The  bridge  is  Vsl 
mile  from  the  L.  &  N.  tracks  at  Mascoutah. 
All  material  will  have  to  be  shipped  in.  Work 
to  be  completed  on  or  before  September  1, 
1911.  More  detailed  information  may  be 
had  by  an  examination  of  the  plans  and  speci- 
fications prepared  by  the  Illinois  Highway 
Commission,  which  may  be  seen  at  the  town 
clerk's  office  or  may  be  obtained  upon  appli- 
cation, in  writing,  from  the  Illinois  Highway 
Commission,  Springfield,  111. 

More  detailed  information  may  be  had  by 
an  examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writing 
from  the  Illinois  Highway  Commission, 
Springfield,  111. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
13  by  committee  at  the  office  of  Thomas  J. 
Kaveney,  Town  Clerk,  Manhattan,  111.,  for 
the  construction  of  two  bridges,  one  over  creek 
between  Sections  23  and  20,  and  one  over  creek 
on  the  old  State  road  running  through  Section 
23  in  the  town  of  Wilton,  County  of  Will, 
State  of  Illinois.  One  bridge  to  be  24  ft.  long, 
Ki-ft.  roadway,  on  the  old  State  road,  and  one 
bridge  to  be  28  ft.  long,  16-ft.  roadway,  be- 
tween Sections  23  and  20.  Both  bridges  to 
be  iron  bridges,  concrete  floor,  concrete  abut- 
ments and  wings. 

•{•Bids  will  be  received  at  the  Town  Hall, 
Worden,  111.,  up  to  11  a.  m.,  July  18,  for  the 
construction  of  one  reinforced  concrete  bridge 
in  Olive  Township,  Madison  County.  William 
Andrews,  Town  Clerk,  New  Douglas,  111.  Er- 
nest Blome  bridge :  Span,  20  ft. ;  roadway,  18 
ft.;  finished  roadway  to  bottom  of  footings, 
12  ft. ;  wings,  14  ft.  Estimated  amount  of 
concrete  in  structure  62  cu.  yds.;  reinforcing 
steel,  5,472  lbs.  All  material  will  have  to  be 
shipped  in.  Nearest  railroad  station,  Living- 
ston, on  the  Big  4  Railroad,  4  miles.  Present 
structure,  15-ft.  wood  bridge.  Work  to  be 
completed  on  or  before  October  1,  1911. 

More  detailed  information  may  be  had  by 
an  examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writing 
from  the  Illinois  Highway  Commission, 
Springfield,  111. 

•{•Bids  will  be  received  at  the  Town  Hall, 
Amboy,  111.,  up  to  12  m.,  July  22,  for  the  con- 
struction of  one  reinforced  concrete  bridge  in 
May  Township,  Lee  County.  M.  W.  Leffel- 
man,  Town  Clerk,  Sublette,  111.  Full  bridge: 
Span,  22  ft.;  roadway,  10  ft.  Plain  concrete 
abutments;  11  ft.  over  all;  wings,  12  ft.  Esti- 
mated amount  of  concrete  in  structure,  81.5 
cu.  yds.;  reinforcing  steel.  4,730  lbs.  Nearest 
railroad  station  is  La  Moille,  on  the  C,  B.  & 
Q.,  bVz  miles.  Material  will  have  to  be  shipped 
in.  Roads,  fair;  haul,  about  4,000  lbs.  Present 
structure,  18-ft.  wood  bridge.  Average  flow  of 
stream,  (i  in.  deep  and  (i  ft.  wide.  Excavation 
in  loam  and  clay ;  average  depth,  west  side,  10 
ft. ;  east  side,  7  ft.  Work  to  be  completed  on 
or  before  September  15,  1011. 

More  detailed  information  may  be  had  by 
an  examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writing 
from  the  Illinois  Highway  Commission, 
Springfield,  111. 

•{•Bids  will  be  received  at  the  bridge  site 
near  Cambridge,  111.,  section  30,  up  to  9:30 
a  .m.,  July  10,  for  the  construction  of  one  re- 
inforced concrete  bridge  in  Munson  Town- 
ship. Henry  County.  F.  C.  Swiger.  Town 
Clerk.  R.  R.  No.  4,  Geneseo,  111.  lackson 
bridge:  Span,  24  ft.;  roadway,  10  ft.;  fin- 
ished roadway  to  bottom  of  footings,  13  ft.: 
wings,  10  and  14  ft.  Estimated  amount  of 
concrete  in  structure,  72  cu.  yds.;  reinforcing 


steel,  0,020  lbs.  Nearest  railroad  station,  Cam- 
bridge on  the  Rock  Island  Railroad,  3  miles. 
All  material  will  have  to  be  shipped  in.  Pres- 
ent structure,  wood.  Commissioners  advise 
that  they  will  remove  stringers  and  floor  and 
use  same  for  temporary  bridge.  Excavation  in 
soft  loam  to  blue  clay.  Work  to  be  completed 
on  or  before  October  1,  1911. 

More  detailed  information  may  be  had  by 
an  examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writing 
from  the  Illinois  Highway  Commission, 
Springfield,  111. 

•{•[.ids  will  be  received  at  the  City  Clerk's 
office,  City  Hall.  Earlville.  111.,  up  to  12  m.. 
July  10,  for  the  construction  of  one  reinforced 
concrete  bridge  in  the  citv  of  Earlville.  La 
Salle  County.  C.  A.  Frank,  City  Clerk,  Earl- 
ville. 111.  Ottawa  Street  Bridge:  Span.  50-ft. 
girder  bridge;  roadway,  20  ft.;  finished  road- 
way to  bottom  of  footings,  17  ft.;  length  of 
wings,  10  ft.  Estimated  amount  of  concrete 
in  structure,  227  cu.  yds.;  reinforcing  steel, 
20,553  lbs.  Bridge  is  V2  mile  from  the  C,  B. 
&  Q.  and  C.  &  N.  W.  Railroads  at  Earlville. 
All  material  will  have  to  be  shipned  in.  Haul, 
about  4,500  lbs.;  roads,  fair.  Excavation  in 
black  loam  and  clay.  Average  depth,  north 
side,  10  ft. ;  south  side,  7  ft.  Present  struc- 
ture is  a  60-ft.  pile  trestle.  Ordinary  flow  of 
stream,  1  ft.  deep  and  35  ft.  wide.  Work  to 
be  completed  on  or  before  October  1,  1011. 

•{•Bids  will  be  received  until  July  20  by  X. 
A.  Goodmiller,  Stockton,  111.,  for  the  con- 
struction of  the  Koepp  bridge. 

®Wm.  H.  Shons  has  been  awarded  the  con- 
tract at  the  Court  House,  Mt.  Carroll,  111., 
for  the  construction  of  one  reinforced  con- 
crete bridge  in  Mt.  Carroll  Township.  Carroll 
County,  known  as  the  Ashby  bridge,  40  ft. 
span,  roadway  10  ft.,  for  $1,080.  Bids  were 
opened  July  C  by  Sherman  Mevers,  Town 
Clerk. 

®S.  A.  Christlieb,  according  to  advices  from 
Paxton,  III,  has  been  awarded  the  contract  lor 
the  construction  of  six  concrete  bridges  in 
Paxton  Township,  Ford  County,  for  $2.01111, 
and  a  contract  for  a  steel  bridge  awarded  to 
Burnham  &  Ives  of  Bloomington,  111.,  for  $475. 

®The  Road  and  Bridge  Committee  of  the 
Board  of  Supervisors,  Bloomington,  111.,  and 
the  Lexington  Township  Highway  Commis- 
sioners, have  awarded  the  contract  for  the  con- 
struction of  a  new  bridge  over  Turkey  Creek 
in  Lexington  Township  to  Burnham  &  Ives  of 
Bloomington  for  $1,850. 

®The  contract  for  the  construction  of  the 
new  bridge  crossing  the  pond  which  intersects 
the  main  road  entering  Lincoln  Park  has  been 
awarded  by  the  Board  of  Public  Works  of 
Springfield,  111.,  to  Fitzsimmons  &  Wheeler  for 
$2,170. 

®The  Newkirk  &  Powers  Construction  Co. 
of  Joliet.  111.,  which  was  recently  awarded 
the  contract  for  the  construction  of  the  Hen- 
derson Ave.  subway  for  the  Rock  Island  and 
Michigan  Central  railways,  in  Joliet.  has  com- 
menced work  on  the  same.  The  work  will  cost 
about  $30,000. 

®W.  H.  Shons  at  $2,080  secured  the  contract 
from  the  Board  of  Local  Improvements  of 
Freeport,  111.,  for  the  construction  of  the  Ren- 
ton  St.  culvert,  and  Charles  Richter  at  $714 
secured  the  contract  for  the  construction  of 
the  American  St.  culvert. 

According  to  advices  from  Sterling.  111.,  agi- 
tation has  been  started  for  the  construction  of 
a  bridge  across  Rock  River,  at  a  central  point 
between  Rock  ford  and  tsvron  at  an  estimated 
cost  of  $50,000.  If  the  bridge  is  built,  it  will 
he  done  jointly  by  Winnebago  and  Ogle  coun- 
ties. 

The  Highway  Commissioners  of  Mt.  Pleas- 
ant Township,  according  to  advices  from  Ster- 
ling. III.,  ha^e  re«cinde'l  their  contract  with 
the  Monmouth  Bridge  Mfg.  Co..  of  Monmouth, 


*{«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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111.,  for  the  building  of  the  bridge  near  the 
Rhine  place,  owing  to  the  fault  of  advertising 
for  bids.    The  work  will  be  re-advertised. 

The  Board  of  Local  Improvements  of  Wau- 
kegan.  111.,  has  adopted  definite  plans  for  the 
erection  of  a  bridge  or  culvert  over  the  Gen- 
esee St.  ravine. 

Plans  and  specifications  for  a  new  Illinois 
Ave.  bridge,  to  cost  $30,000,  drawn  by  H.  S. 
Witherell  of  Chicago,  111.,  have  been  accepted 
by  the  City  Council  of  Aurora,  111.  Bids  for 
the  construction  of  the  bridge  will  be  received 
at  once  by  the  road  and  bridge  committee. 

Indiana. 

•f-Bids  will  be  received  until  10  a.  m.,  July 
15,  by  Board  of  Henry  County  Commission- 
ers, Newcastle,  Ind.,  for  the  construction  of 
certain  bridges  and  arches.  W.  L.  Rusk  is 
County  Auditor. 

®The  Rochester  Bridge  Co.,  Rochester,  Ind., 
has  been  awarded  the  contract  for  the  con- 
struction of  bridges  Nos.  141,  142,  149,  151 
and  155  for  $5,700  by  the  County  Commis- 
sioners, Valparaiso,  Ind.  The  contract  for 
bridge  No.  143  was  awarded  A.  L.  Arnold  for 
$1,100.    Bids  were  opened  July  5. 

®The  Rochester  Bridge  Co.,  of  Rochester, 
Ind.,  has  secured  the  contract  from  the  Coun- 
ty Commissioners,  La  Porte,  Ind.,  for  the 
construction  of  a  bridge  for  $3,773.  Bids  were 
opened  July  6  by  F.  A.  Hausheer,  County 
Auditor. 

The  Board  of  Public  Works  of  Indianapo- 
lis. Ind.,  has  approved  plans  for  a  reinforced 
concrete  arch  bridge  across  the  canal  at  Roache 
Ave.  This  is  one  of  the  several  bridges  for 
the  construction  of  which  the  City  Council  re- 
cently appropriated  $25,000.  Bids  for  the  work 
will  soon  be  asked. 

The  North  Indiana  Bridge  Co.,  Michigan 
City,  Ind.,  has  been  incorporated  with  a  capi- 
tal stock  of  $40,000  as  manufacturer.  The  in- 
corporators are  J.  L.  Jackson,  E.  D.  Church, 
R.  K.  Rosseguie,  S.  S.  Roby  and  J.  C.  Reinke. 

The  County  Commissioners,  New  Castle, 
Ind.,  have  approved  the  plans  prepared  by 
County  Engineer  Jack  Mueller  for  the  con- 
struction of  five  bridges  and  culverts  in  dif- 
ferent parts  of  the  county.  One  bridge  will 
span  Buck  Creek  at  Dunreith,  reinforced  con- 
crete arch,  60-ft.  span,  20-ft.  roadway;  rein- 
forced concrete  culvert  at  the  Scott  farm, 
south  of  New  Castle;  reinforced  concrete  cul- 
vert at  the  Ramsey  farm,  IVz  miles  southwest 
of  Spiceland;  reinforced  concrete  culvert  west 
of  Raysville  at  the  Pritchard  farm ;  concrete 
culvert  on  the  Muncie  pike  at  the  Indiana  Vil- 
lage for  Epileptics. 

Iowa. 

®The  Hardin  County  Board  of  Supervisors, 
Eldora,  la.,  has  awarded  the  contract  for  the 
construction  of  a  new  bridge  across  the  Iowa 
River  at  Iowa  Falls  to  the  Lena  Bridge  Co., 
of  Harlan,  for  $8,450.  The  new  structure  is 
to  be  built  of  concrete  and  steel.  It  will  be 
364  ft.  long,  and  will  have  a  concrete  side- 
walk on  either  side. 

The  University  Ave.  Improvement  League 
has  been  formed  by  residents  of  North  Des 
Moines  to  aid  other  booster  organizations  in 
securing  a  bridge  across  the  Des  Moines  River 
at  North  St.,  on  University  Ave.  P.  H. 
O'Brien  is  acting  secretary. 

Kansas. 

®The  Wichita  Construction  Co..  of  Wichita, 
Kan.,  has  been  awarded  the  contract  by  the 
County  Commissioners  at  that  city  for  replac- 
ing tin-  old  hrirlk'c  between  section  33,  Gypsum 
Township,  and  section  4,  Rockford  Township, 
witli  a  steel  concrete  bridge. 

The  Topcka,  Kan.,  city  officials  and  the 
AtchitOn,  Topeka  &  Santa  Fc  Railway  Co.  are 
planning  to  bttild  an  extension  to  the  Branner 
St  viadllCt,  The  extension  would  be  built 
from  the  south  end  of  tin-  main  structure 
southwest  to  Second  St. 


of  new  bridges  along  its  main  line.  F.  L. 
Stuart,  Baltimore,  Md.,  is  Chief  Engineer. 

Michigan. 

The  Board  of  Public  Works  of  Saginaw, 
Mich.,  contemplates  the  construction  of  a  new 
Trunion  bascule  bridge  at  Johnson  St.  R. 
W.  Roberts  is  City  Engineer. 

The  City  Council  of  Bay  City,  Mich.,  has 
passed  a  resolution  providing  that  the  Grand 
Trunk  Railroad  provide  two  draw  spans  on  its 
bridge  to  be  constructed  across  the  Saginaw 
River. 

Missouri. 

©Contracts  for  material  for  27  bridges  have 
been  awarded  by  the  County  Court,  Colum- 
bus, Mo.,  as  follows:  The  Missouri  Bridge 
&  Iron  Co.,  of  Leavenworth,  Kan.,  14 
bridges.  $3,157;  Missouri  Bridsre  &  Iron  Co., 
St.  Louis,  Mo.,  13  bridges,  $3,287. 

Montana. 

®The  Board  of  County  Commissioners,  Kal- 
ispell,  Mont.,  has  awarded  the  contracts  for 
the  construction  of  two  steel  bridges  to  A.  Y. 
Bayne  &  Co.,  of  Minneapolis,  Minn.  One  of 
the  bridges  will  span  the  Stillwater  near  the 
old  powerhouse,  and  the  other  the  Bigfork 
River  at  the  town  of  Bigfork. 

®The  Valley  County  Commissioners,  Glas- 
gow, Mont.,  have  awarded  the  Illinois  Steel 
Bridge  Co.,  of  Jacksonville,  111.,  the  contract 
for  the  construction  of  a  new  200-ft.  span 
wagon  bridge  over  Milk  River  at  Malta.  The 
contract  price  is  $9,800. 

  Nebraska. 

•J»Bids  will  be  received  up  to  noon  and  will 
be  opened  at  3  o'clock  p.  m.,  July  24,  at  the 
Court  House  at  Beatrice  for  two  bridges  to 
be  built  in  Gage  County,  Nebraska.  Plans  and 
specifications  are  on  file  with  the  county  clerk. 
For  further  information  address  J.  C.  Penrod, 
County  Clerk,  Beatrice,  Neb.  Dalbey  Bridge : 
Reinforced  concrete  flat  top  16-ft.  span;  18-ft. 
roadway;  height  of  abutments,  14  ft.  3  in. 
Estimated  amount  of  material  in  substructure, 
71.3  cu.  yds;  plain  concrete  in  superstructure, 
18.3  cu.  yds.  concrete,  and  2,429  lbs.  steel  rein- 
forcement. Excavation  will  be  in  clay.  Foun- 
dations to  be  carried  4  ft.  below  bed  of  stream. 
Nearest  railroad  station,  Beatrice,  1%  miles. 
Brick  plant  siding  on  C,  B.  &  Q.,  %  mile  from 
bridge  site.  Sand  will  cost  about  80  cents  per 
cu.  yd.,  delivered  at  bridge  site.  Crushed 
stone  must  be  shipped  from  Wymore.  Cost 
on  siding,  %  mile  from  bridge,  about  $1.30 
per  ton.  Court  Street  Bridge :  Work  consists 
in  removing  wood  floor  and  stringers  from 
steel  bridge  having  a  22-ft.  roadway  and  a 
length  of  about  2(52  ft.  over  all,  and  furnish- 
ing and  placing  about  5(1,461  lbs.  steel  I-beams 
and  channels  and  19,400  ft.  of  lumber,  painting 
and  all  incidental  work.  W.  S.  Gearhart  is 
State  Engineer,  Manhattan,  Kan. 

■{•Bids  will  be  received  until  noon.  July  13, 
by  Board  of  Buffalo  County  Supervisors,  at  the 
office  of  J.  H.  Dean,  County  Clerk,  Kearney, 
Neb.,  for  the  necessary  labor  and  material  for 
the  repair  of  the  County  Line  Bridge,  between 
Buffalo  and  Kearney  Counties,  over  the  Platte 
River  immediately  south  of  the  city  of  Kear- 
ney. Said  repairs  to  consist  of  the  reflooring 
of'820  lin.  ft.  of  the  south  end  of  bridge  with 
3-in.  oak  plank  16  ft.  long.  Each  bid  must 
he  accompanied  by  a  certified  check  in  the 
amount  of  $100,  payable  to  the  County  Clerk. 

New  Jersey. 

Residents  of  South  Amboy,  N.  J.,  have  pe- 
titioned the  Board  of  Public  Utility  Commis- 
sioners, Trenton,  N.  J.,  to  compel  the  New 
York  St  Long  Branch  Railroad  and  the  Penn- 
sylvania Railroad  to  restore  a  bridge  across 
Main  St. 

New  York. 

Governor  Dix  of  New  York  has  vetoed  the 
bill  of  \ssemblyman  J.  A.  Parker,  appropriat- 
ing $50,000  for  rebuilding  a  bridge  across 
South  Bay,  in  Washington  County. 

Joseph  llurkr.  superintendent  "f  the  Utica, 
N.  Y,  lection  of  the  Krie  Canal,  has  recom- 
mended io  Duncan  W,  Peck  of  Syracuse,  su- 
perintendent of  thai  division,  that  the  Cor- 


Maryland. 

The  li.dtunore  X-  Ohio  Railroad  Co.  has  or- 
dered approximately  4,000  Ions  of  structural 
steel  for  the  purpo  e  of  constructing  a  number 

•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


nelia  St.  bridge,  which  fell  into  the  canal,  be 
replaced  with  a  substantial  iron  structure. 

Ohio. 

•J-Bids  will  be  received  until  noon,  July  28, 
(readvertisement  of  bids  received  June  23)  by 
Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  under  spec- 
ifications No.  195  of  bridges,  culverts  and  ap- 
proaches thereto  on  Country  Club  road  be- 
tween Readville  Pike  and  Ohio  Ave.,  in  Silver- 
ton,  Sycamore  and  Columbia  Townships.  All 
bids  received  on  the  23d  of  June  were  reject- 
ed.   Fred  Dreihs  is  Clerk. 

®Peter  Hahn  &  Son  of  Canton,  O.,  have 
been  awarded  the  contract  for  the  erection  of 
a  concrete  arch  bridge  on  the  Snyder  road  in 
Plain  Township  for  $1,147,  by  the  County 
Commissioners,  Canton. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Cleveland,  O.,  providing  for 
the  issuance  of  bonds  in  the  sum  of  $750,000 
for  the  construction  of  the  high  level  bridge 
spanning  the  Cuyahoga  Valley  at  Clark  Ave., 
and  connecting  Clarke  Ave.  S.  E.  with  Clark 
Ave.  S.  W. 

The  County  Commissioners  at  Hamilton,  O., 
have  adopted  plans  for  the  construction  of  the 
new  bridge  over  the  canal  at  the  Grand  blvd., 
and  have  decided  to  receive  bids  for  the  same 
within  two  weeks.  According  to  the  plans,  the 
hoist  bridge  will  cost  $10,502  with  one  kind 
of  an  approach  and  $14,266  with  another.  The 
bridge  will  be  48  ft.  wide  and  from  25  to  33 
ft.  long. 

The  business  men  of  Troy,  O.,  have  pe- 
titioned the  County  Commissioners,  Troy,  to 
replace  the  present  iron  bridge  with  a  con- 
crete bridge  over  the  Miami  River  at  Adams 
St.  Four  spans  with  three  piers  would  be  re- 
quired. 

Grainger  &  Co.,  contractors  for  the  Mohawk 
lift  bridge  have  notified  the  Department  of 
Public  Service,  Cincinnati.  O.,  that  they  have 
completed  the  work  at  a  total  cost  of  $50,- 
645.  The  original  contract  was  $34,300.  the 
supplementary  contract,  $15,000,  incidentals. 
$1,365. 

The  Steubenville  Bridge  Co.,  Steubenville, 
O.,  has  been  incorporated  with  a  preliminary 
capital  of  $5,000  for  the  purpose  of  erecting  a 
bridge  across  the  Ohio  River.  The  incorpor- 
ators are:  Nelson  S.  Miller.  Albert  G.  Lee, 
Frank  D.  Sinclair,  John  F.  Flood  and  Samuel 
G.  Stewart. 

Oregon. 

®The  contract  for  the  construction  of  a  new 
bridge  over  Rock  Creek  at  the  Zion  Church 
has  been  awarded  by  the  County  Commission- 
ers, Oregon  City,  Ore.,  to  the  Coast  Bridge 
Co.,  for  $4,800.  The  structure  will  be  a  steel 
and  wood  trestle,  850  ft.  long,  with  16-ft.  steel 
bents  set  on  concrete  piers. 

Pennsylvania. 

•f-Bids  are  now  being  asked,  to  be  opened 
July  25,  by  the  County  Commissioners,  Read- 
ing, Pa.,  for  supplying  between  30,000  and  40,- 
000  barrels  of  cement  for  the  construction  of 
the  Penn  St.  bridge.  About  July  12  County 
Controller  Rhoades  will  ask  for  bids  for  the 
construction  of  the  bridge  proper. 

®The  County  Commissioners,  Reading.  Pa., 
have  awarded  contracts  for  the  construction 
of  two  bridges  at  Kutztown,  to  be  known  as 
Nos.  1  and  2,  crossing  the  Sacony.  Bridge  No. 
2  will  be  constructed  of  reinforced  concrete 
by  Carl  R.  Camp  of  Montrose.  Pa.,  for  $10,- 
678.  The  work  on  No.  1  will  require  the  con- 
struction of  abutments  and  the  taking  down 
and  re-erection  of  the  ironwork.  Willauer  & 
Co.,  of  Pottstown,  at  $1,545,  secured  this  con- 
tract. 

®The  Penn  Bridge  Co..  Beaver  Falls.  Pa., 
has  been  awarded  the  contract  by  John  T. 
Hume,  treasurer,  Southern  Branch,  N.  H.  D. 
V.  S.  National  Soldiers'  Home.  Va..  for  tin; 
construction  of  a  concrete  bridge  over  Johns' 
Creek  for  $15,096.  The  concrete  revetment 
work  will  cost  $5,615.  Bids  were  opened 
July  6.  .  J 

®The  contract  for  the  construction  of  the 
bridge  over  kevser  Creek  on  Main  St.  in 
Tayli  r  borough  was  let  by  lv  A  J  one.  County 
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Controller,  Scranton,  Pa.,  to  Dingleberry  & 
McLaughlin,  Dickson  City,  Pa.,  at  $995.  Bids 
were  opened  June  10. 

®The  Board  of  County  Commissioners,  In- 
diana, Pa.,  has  awarded  the  following  con- 
tracts for  bridge  work  :  Repairing  the  Loop 
bridge  in  West  Mahoning  Township,  The 
Plumville  Lumber  Co. ;  constructing  the  Mc- 
Cormich  Run  bridge  in  Burrell  Township,  M. 
L.  Carnahan ;  constructing  the  Buterbaugh 
Mill  bridge  in  Green  Township,  J.  C.  Carna- 
han. 

The  City  Council  of  Wilkes-Barre,  Pa.,  is 
having  plans  and  specifications  prepared  for 
the  repairing  of  the  South  St.  bridge.  A  rough 
estimate  of  the  cost  of  repairing  the  bridge 
is  $12,000  to  $15,000. 

An  agreement  has  been  reached  between  the 
Northwestern  Traction  Co.,  operating  the 
Meadville-Conneaut  Lake  line,  and  the  County 
Commissioners,  Meadville,  Pa.,  regarding  the 
cost  of  the  proposed  new  bridge  over  French 
Creek  on  Mead  Ave.  Each  party  will  pay  one- 
half  of  the  cost  of  constructing  the  bridge. 

The  State  Water  Supply  Commission,  Har- 
risburg,  Pa.,  has  given  authority  to  the  Penn- 
sylvania Railroad  Co.  to  construct  a  bridge 
across  Chillisquaque  Creek,  near  Montandon. 

Highway  Commissioner  W.  Caldwell,  Har- 
risburg,  Pa.,  is  advertising  for  bids  for  the 
construction  of  the  new  bridge  over  the  Phil- 
adelphia &  Reading  Railway  Co.'s  tracks  at 
13th  St.,  which  is  to  be  built  jointly  by  the  city 
and  the  railroad  companv.  The  estimated  cost 
is  $35,000.    M.  B.  Cowden  is  City  Engineer. 

Tentative  plans  for  the  erection  of  the  pro- 
posed bridge  at  Seventh  St.,  Altoona,  Pa.,  have 
been  agreed  upon  by  the  Board  of  Public 
Works.  The  Pennsylvania  Railroad  Co.  will 
probably  erect  the  bridge.  Franz  Engstrom  is 
City  Engineer. 

Tennessee. 

®Dykes  &  Co.,  R.  F.  D.,  Fountain  City, 
Tenn.,  have  been  awarded  the  contract  by  the 


road  commissioners,  Knoxville,  Tenn.,  for  re- 
pairing and  building  all  wooden  bridges 
throughout  the  county  from  July  5,  1911,  to 
July  1,  1912,  at  $30  per  M.  B.  M.  Bids  were 
opened  July  5  by  W.  B.  Hotcher,  clerk. 

Texas. 

®The  Win.  P.  Carmichael  Co.,  engineer 
and  contractor,  Fullerton  Bldg.,  St.  Louis, 
Mo.,  has  been  awarded  the  contract  by  the 
city  of  Houston,  Tex.,  for  the  construction  of 
a  reinforced  concrete  viaduct  over  the  Hous- 
ton ship  channel  for  $3(14,900.  The  work  in- 
cludes a  viaduct  1,650  ft.  long  by  60  ft.  wide, 
work  to  be  started  within  30  days  and  com- 
pleted within  360  days.  Bids  were  opened 
July  3  by  Dan  C.  Smith,  Jr.,  city  controller 
and  secretary.  F.  L.  Dormant  is  city  engi- 
neer. 

Virginia. 

®The  Virginia  Bridge  &  Iron  Co.,  Roan- 
oke, Va,,  has  been  awarded  the  contract  by 
the  Board  of  County  Commissioners,  Orlando, 
Fla.,  for  the  construction  of  a  steel  swing 
bridge  over  west  branch  of  the  St.  Johns 
River  at  Geneva  Ferry,  in  Orange  County,  for 
$4,161.  Bids  were  opened  July  3  by  B.  M. 
Robinson,  clerk. 

Washington. 

®The  Municipal  Commission  of  Tacoma, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  two  vertical  lift  bridges,  one 
across  the  main  city  waterway  at  11th  St.,  re- 
placing the  present  old  drawbridge,  and  the 
other  across  the  Puvallup  river  on  the  tide- 
lands.  The  cost  of  the  two  is'  to  be  $619,000. 
The  contract  for  the  steel  was  awarded  to  the 
American  Bridge  Co.,  of  New  York  City  at 
$197,000  for  the  waterway  and  $78,137  for  the 
Puyallup  bridge.  The  contract  for  the  piers, 
etc.,  and  erecting  the  superstructure  of  the 
waterwav  bridge  was  awarded  the  Interna- 
tional Contract  Co.,  of  Seatle  for  $260,578. 
The  contract  for  the  piers,  etc.,  and  erecting 


the  superstructure  of  the  Puyallup  bridge  was 
awarded  the  Washington  Engineering  Co.,  of 
Tacoma  for  $65,000. 

®The  Commissioners  of  Adams  County, 
Ritzville,  Wash.,  have  let  the  contract  for  the 
wagon  bridge  over  the  Palouse  river,  four 
miles  east  of  Washtucana,  to  the  Central 
States  Bridge  Co.,  of  Indianapolis,  Ind.,  for 
$5,762.  The  bridge  will  be  of  reinforced  con- 
crete and  $17  additional  will  be  paid  for  each 
cu.  yd.  of  concrete  and  $.08  for  each  pound 
of  steel  that  may  be  required  above  the 
amount  stipulated  in  the  contract.  The  bridge 
will  be  300  ft.  in  length. 

The  City  Council  of  Hoquiam,  Wash.,  has 
instructed  its  clerk  to  call  for  bids  for  the 
construction  of  a  wooden  bridge  across  the 
Hoquiam  River  at  Ramer  Ave.,  to  cost  $15,000. 

The  City  Council  of  Olympia,  Wash.,  has  ac- 
cepted the  plans  prepared  by  the  City  Engineer 
for  the  Fourth  St.  trestle  for  the  street  rail- 
way. Bids  for  the  construction  are  now  being 
asked  by  the  Olympia  Light  &  Power  Co. 

Wisconsin. 

According  to  information  received  from  Eau 
Claire,  Wis.,  the  Omaha  road  will  put  a  crew 
of  men  at  work  on  the  improvements  which 
the  company  will  make  on  its  line  in  and  west 
of  this  city,  which  will  cost  over  $700,000. 
The  improvements  will  include  a  new  bridge 
across  the  Chippewa  River,  about  a  quarter  of 
a  mile  above  the  present  high  bridge.  The 
new  structure  will  cost  $400,000. 

Canada. 

®The  Algoma  Steel  Bridge  Co..  Ltd.,  Win- 
nipeg, Man.,  has  been  awarded  the  contract  by 
the  Bridge  Committee  of  Wheatland  for  the 
construction  of  a  steel  bridge  and  substruc- 
ture over  the  Little  Saskatchewan  River,  1  1-2 
miles,  approximately  from  Rivers,  Man.,  for 
$6,200.  Bids  were  opened  June  30  by  James 
R.  Shanks,  Chairman. 
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Arkansas. 

•f»Bids  will  be  received  until  August  1  by 
Commissioners  of  Greene-Lawrence  County 
Drainage  District  No.  1,  of  which  C. 
E.  Waddell,  Paragould,  Ark.,  is  engineer,  for 
the  construction  of  15  miles  of  main  ditch, 
with  40,  50,  65  and  80-ft.  bottom,  average 
depth  8  ft.,  slopes  1  to  1.  Also  5  laterals, 
total  length  50  miles,  bottom  widths  from  4 
to  16  ft.,  depth  from  3  to  8  ft.,  slopes  1  to  1. 
Total  excavation  required  2.503.044  cubic 
yards.  Estimated  cost  $250,429.  The  work 
includes  clearing  right  of  way,  crossing  rail- 
roads, etc.,  Three  steel  bridges  will  be  re- 
quired on  main  ditch.  Certified  check  for  5 
per  cent  required  with  bid. 

•f*Board  of  Commissioners  of  Curia  Drainage 
District  No.  1,  Independence  County,  Bates- 
ville,  Ark.,  will  receive  bids  until  il  a.  m., 
July  25,  for  the  construction  of  about  0  miles 
of  ditch  and  levee.  Approximately  156,000 
cu.  yds.  of  earthwork  and  50  acres  clear- 
ing. Good  dragline  or  small  dredge  prop- 
osition :  or  can  be  done  with  teams.  The 
right  is  reserved  to  reject  any  and  all  bids. 
A  certified  check  for  $500  must  accompany 
each  bid.  Information  on  application  to  Pres- 
ident Chas.  F.  Cole,  Batesville,  Ark. 

About  45  miles  of  levee  along  the  west  bank 
of  the  Red  River  is  to  be  built  bv  Levee  Dis- 
trict No.  2,  Miller  County,  Ark.  About  100,000 
acres  of  rich  river  bottom  land  will  be  re- 
claimed at  a  cost  of  about  $300,000.  The  levee 
will  begin  at  the  Texas-Arkansas  state  line 
and  continue  south  to  a  point  below  Garland. 
Not  only  will  the  agricultural  lands  be  re- 
deemed, but  the  railroads  through  the  bottoms 
which  have  received  very  great  damage  during 
the  overflows,  will  be  relieved.  The  Morgan 
Engineering  Co.,  Memphis,  Tenn.,  has  a  force 
of  engineers  in  the  field  making  a  survey  for 
the  levee  location  and  making  examinations  to 


determine  what  effect  the  proposed  levee  will 
have  on  flood  stages  in  Red  River.  A  levee 
district  in  Bowie  County,  Texas,  may  coop- 
erate in  the  construction,  by  extending  the 
levee  into  Texas.  Bids  will  probably  be  asked 
within  the  next  two  months. 

Arizona. 

It  is  reported  that  the  Water  Users'  Asso- 
ciation of  Phoenix,  Ariz.,  is  asking  bids  for 
the  construction  of  three  miles  of  canal  in 
connection  with  the  work  projected  under 
the  special  assessment  levied,  involving  the 
construction  of  the  Grand  Canal  from  its 
present  head  to  a  point  across  the  river  from 
Tempe.  The  preliminary  work  of  running  the 
surveys  and  of  collecting  the  first  year's  as- 
sessment has  been  accomplished,  and  it  will 
not  be  many  weeks  before  the  dirt  will  be 
flying.  Though  work  has  been  done  on  the 
south  side  in  connection  with  the  special  as- 
sessment enterprise,  the  purchase  of  ma- 
chinery for  power  houses,  etc.,  this  will  be 
the  first  construction  on  the  north  side  in 
connection  with  that  undertaking. 

California. 

•J«Bids  will  be  received  until  noon,  August 
10,  by  I.  J.  Bryan,  Clerk,  Sanitary  District  of 
Chicago,  American  Trust  Bldg.,  Chicago,  111., 
for  the  excavation  and  collateral  work  on  Con- 
tract Section  Four  of  the  Calumet-Sag  chan- 
nel. The  work  includes  the  following  approx- 
imate quantities :  780.000  cu.  yds.  of  glacial 
drift;  121,000  cu.  yds.  of  rock  excavation; 
37,000  sq.  yards,  of  rip  rap  slope.  Specifica- 
tions may  be  obtained  at  the  office  of  the 
Sanitary  District. 

®L.  U.  Hoskins,  Turlock,  Cal.,  has  been 
awarded  the  contract  by  the  Directors  of  the 
Turlock  Irrigation  District,  for  building  the 
Waite  cutoff  south  of  Denair.  The  contract 
price  was  $4,000. 


Colorado. 

®The  Wilcox  Canal  Co.,  Grand  Valley, 
Colo.,  on  July  1  awarded  the  contract  for  the 
construction  of  headworks,  wood  stave  pipe, 
flumes,  pumping  machinery,  etc.,  and  the  ex- 
cavation of  canals  for  the  Grand  Valley  Irri- 
gation District  at  Grand  Valley,  Colo.,  to 
Lumsden  &  Gorden,  Grand  Junction  and 
Pueblo,  Colo.  The  work  will  amount  to 
about  $140,000.  Field,  Fellows  &  Hinderlider 
Engineering  Co.,  Denver,  Colo.,  Engineers. 
Bids  were  opened  June  26. 

®The  contract  for  the  construction  of  the 
Foothills  Reservoir  has  been  let  by  the  High- 
land Ditch  &  Reservoir  Co.  to  Kingsbury 
Bros.,  of  Greeley,  Colo.,  at  $110,000.  By 
terms  of  the  contract  the  work  must  be  com- 
pleted by  next  spring. 

®The  Morrison  Contracting  Co.,  Denver, 
Colo.,  has  been  awarded  the  contract  for  the 
construction  of  the  dam  in  the  Strawberry 
Valley  government  reclamation  project,  in 
Utah,  at  a  cost  of  $125,000.  Work  will  be 
commenced  at  once.  The  dam  will  be  of 
earth  with  a  concrete  core  and  rock  riprap. 
It  is  to  be  1,300  ft.  long  and  40  ft.  high.  It 
will  be  necessary  to  construct  a  long  tunnel 
to  get  the  water  to  the  land  to  be  irrigated. 

Idaho. 

A  contract  is  reported  to  have  been 
awarded  by  the  Kidder-Peabody  Co.,  which 
recently  took  over  the  reorganized  Portneuf- 
Marsh  Valley  Irrigation  Co.,  Pocatello,  Idaho, 
for  the  construction  of  a  large  storage  dam 
near  Chesterfield.  E.  C.  Crocker,  Pocatello, 
Idaho,  is  General  Manager,  and  \V.  Redman 
Peabody,  Boston,  Mass.,  is  Treasurer. 

Illinois. 

•J»Bids  will  be  received  by  Commissioners 
of     Partridge     Drainage     District,  White 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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County,  at  Carmi,  111.,  for  the  construction  of 
ditches,  including  a  3-mile  main  ditch  8  ft. 
wide  at  bottom,  3  to  10  ft.  deep,  containing 
57,084  cu.  yds. ;  2  open  laterals,  7,700  ft.  long, 
8,  6  and  2  ft.  wide  at  bottom,  containing  19,- 
104  cu.  yds.  Also  200  ft.  of  18-in.  sewer  pipe 
is  to  be  put  in  on  lateral  No.  2.  W.  W. 
Stokes,  Carmi,  111.,  is  Engineer,  and  Henry 
Rodenberg,  Carmi,  111.,  is  one  of  the  commis- 
sioners. 

•J*Bids  will  be  received  until  July  15  by 
Commissioners  of  Sub-district  No.  3,  Drain- 
age District  Nio.  3,  of  Unity,  111.,  at  Pierson, 
111.,  for  the  construction  of  drains,  including 
3,214  ft.  of  15-in.  tile.  Plans  and  specifications 
are  on  file  at  the  office  of  the  town  clerk. 

®The  contract  for  the  construction  of  600 
rods  of  tile  ditch  in  Reading  township  has 
been  awarded  to  C.  E.  Hawkins,  202  South 
Fifth  St.,  Streator,  111.  The  work  includes 
digging  ditch  and  laying  400  rods  of  10-in. 
tile:  80  rods  of  8-in.  tile;  40  rods  of  6-in.  tile 
and  80  rods  of  5-in.  tile.  T.  R.  Holmes,  R.  F. 
D.  No.  1,  Streator,  111.,  is  Town  Clerk. 

®Shaw  &  McGinnis,  Bement,  111.,  have 
been  awarded  an  lH/k-mile  dredging  contract 
south  of  Homer,  111.  The  cost  of  the  work 
is  $15,000. 

®H.  C.  McBride  Construction  Co.,  Carlin- 
ville.  111.,  has  been  awarded  the  contract  for 
the  construction  of  17,000  ft.  of  6  to  18-in. 
tile  at  $2,783.  Bids  for  the  work  were  opened 
June  20.  Morse-Warren  Engineering  Co., 
Carlinville,  111.,  are  engineers. 

Civil  Engineer  Chas.  Cottingham,  Danville, 
111.,  has  finished  the  maps,  plans,  profiles,  speci- 
fications, estimates  and  reports  for  the  im- 
provement of  the  Boneyard  branch  which  will 
furnish  the  drainage  for  4,385  acres,  including 
nearly  all  of  the  territory  embraced  within  the 
cities  of  Urbana  and  Champaign.  As  planned 
there  will  be  an  open  drain  of  8  and  10  ft. 
bottom  width  and  over  one  and  one-half  miles 
in  length  requiring  the  excavation  of  63,055 
cu.  yds. ;  seven  bridges,  16,663  ft.  of  brick  sewer 
ranging  in  diameter  from  42  inches  to  102 
inches  and  requiring  5,020,000  brick  and  the 
excavation  of  52,615  cu.  yds. ;  12,616  feet  of 
pipe  sewer  ranging  from  18  inches  to  36  inches 
in  diameter  and  16,108  cu.  yds.  excavation; 
42  manholes  and  184  inlets.  The  total  esti- 
mated cost  is  $233,103.00. 

J.  S.  Spiker,  C.  E.,  has  completed  the  sur- 
vey for  the  location  of  a  levee  from  Vin- 
cennes  to  the  Grand  rapids  above  Mt.  Carmel, 
111. 

Indiana. 

®The  contract  for  the  construction  of 
Booker  Ditch,  Boone  County,  was  let  to  Levi 
Kenoall.  YVhitestown,  Ind.,  at  $574,  by  Ollie 
M.  Dodd,  Supt.  of  the  Count  v.  The  work 
will  include  1,000  ft.  of  8-in.  tile  and  1,050  ft. 
of  10-in.  tile.  Bids  were  opened  at  Lebanon, 
Ind.,  July  1. 

®The  Wolcott  Dredging  Co.,  Lafayette, 
Ind.,  has  been  awarded  the  contract  for  the 
construction  of  a  35-mile  ditch  in  southern 
Illinois,  at  a  cost  of  $80,000.  Three  dredges 
will  be  placed  on  the  job,  and  work  will  start 
at  Lawrencevillc  and  Eldorado, 

®The  contract  for  the  construction  of  the 
Cory  Ditch  was  let  by  the  Commissioners  of 
Waba-li  County,  Wabash,  Ind.,  July  1,  to  L. 
C.  Lilliard,  Fairmount,  Ind.,  at  $2,175.  The 
ditch  is  about  one  and  one-half  miles  in  length 
awl  will  be  made  of  from  I  I  to  I*  inch  tile, 
excepting  the  last  800  ft.,  which  will  be  open. 

Benjamin  Walker  is  the  superintendent  of  the 

la  rife  drain,  which  is  located  in  the  northern 
portion  of  N'ohle  Township. 
®Thc  contract  for  the  construction  of  Ditch 

No.  21  was  awarded  to  A.  C.  Davisson,  Koch- 
ester,  Ind.  The  price  was  16  cts.  per  cu.  yd. 
for  mam  ditch  and  10%  cts.  per  cu.  yd. 
for  branch  ditch.  Bids  were  opened  June  27 
by  A  P,  Lrickson,  County  Auditor,  Minne- 
apolis, Minn. 

Iowa. 

■{•Bids  will  be  received  until  I  p.  ill.,  Au- 
gust I,  by  <  O  Dixon,  Calhoun  Count} 
Auditor,  Rockwell  City,  la.,  for  the  necessary 
labor  and  mate  rial  for  the  construction  of  Tile 


Drain  Xo.  143  in  Sections  Xos.  33,  34  and 
35  in  Lake  Creek  Township  and  Sections  2, 
3,  4,  10  and  11  in  Calhoun  Township.  The 
approximate  amount  of  work,  size  of  tile, 
number  of  feet  and  average  depth,  according 
to  plans  of  A.  O.  Anderson,  Engineer,  is  as 
follows  :  Section  Xo.  1,  Main  Line  :  Stations 
35  to  40,  straighten  and  clean  out  present 
ditch,  about  500  cu.  yds. :  8,700  ft.  24-in.  tile, 
av.  depth  5.7;  1,300  ft.  16-in.  tile,  av.  depth 
7.0;  700  ft.  15-in.  tile,  av.  depth  7.0:  1.800  ft. 

12-  in.  tile,  av.  depth  7.0;  2,500  ft.  10-in.  tile, 
av.  depth  5.5.  One  bulkhead  at  outlet,  con- 
taining 4  cubic  yards  concrete,  100  lin.  ft.  of 
%-in.  twisted  steel  reinforcing  bars,  one  26-in. 
by  26-in.  swing  grating;  one  junction  man- 
hole ;  nine  catch  basins.  Section  2 — Branch 
A:  4,500  ft.  15-in.  tile,  av.  depth  6.0;  2,000 
ft.  14-in.  tile,  av.  depth  8.0;  800  ft.  10-in.  tile, 
av.  depth  5.0;  200  ft.  6-in.  tile,  av.  depth  4.0. 
Five  catch  basins.  Branch  Al :  500  ft.  6-in. 
tile,  av.  depth  4.0.  Section  3 — Branch  B : 
1,800  ft.  10-in.  tile,  av.  depth  7.3;  400  ft.  6-in. 
tile,  av.  depth  5.0.  Two  catch  basins.  Branch 
Bl :  400  ft.  6-in.  tile,  av.  depth  4.0.  Section 
4— Branch  C:  500  ft.  6-in.  tile,  av.  depth  4.0. 
One  catch  basin.  Section  5 — Branch  D:  1,300 
ft.  6-in.  tile,  av.  depth  4.0.  One  catch  basin. 
Section  6— Branch  E:  2,100  ft.  6-in.  tile, 
av.  depth  4.0.  Two  catch  basins.  Section  7 — 
Branch  F:  600  ft.  6-in.  tile,  av.  depth  4.0. 
One  catch  basin.  Section  8 — Branch  G:  1,500 
ft.  6-in.  tile,  av.  depth  5.0.  One  catch  basin. 
Section  0— Branch  H  :  1,500  ft.  6-in.  tile,  av. 
depth  4.0.  One  catch  basin.  Section  10 — 
Branch  I:  800  ft.  8-in.  tile,  av.  depth  4.5. 
One  catch  basin.  Section  11 — Branch  J: 
1,000  ft.  8-in.  tile,  av.  depth  4.5.  One  catch 
basin.  Section  12— Branch  K:  800  ft.  12-in. 
tile,  av.  depth  6.0.    One  catch  basin.  Section 

13 —  Branch  L:  400  ft.  6-in.  tile,  av.  depth 
4.0.  All  existing  farm  drains  cut  by  this  im- 
provement must  be  carefully  replaced  by  the 
contractor  or  connected  to  this  system  with 
no  additional  cost  to  the  district.  The  total 
estimated  cost  of  this  system  is  $16,535.48. 

®Chapman  Bros,  have  been  awarded  the 
contract  by  the  Board  of  Taylor  County  Su- 
pervisors, Bedford,  la.,  for  the  construction  of 
a  new  channel  for  the  West  102  River  Drain- 
age District  No.  1,  through  Mason  Township, 
for  $.06-98/100.  The  work  includes  new 
ditch  26,052%  ft.  long  and  248,421  cu.  yds.  of 
excavation  consisting  of  loam,  silt  and  clay. 
Bids  were  opened  July  3  by  C.  A.  Hall,  County 
Auditor.    W.  L.  Holbrook  is  Engineer. 

®The  contract  for  furnishing  26,507  ft.  of  6 
to  24-in.  tile  in  Drainage  District  No.  32  was 
let  by  W.  W.  Bennett,  Auditor  of  Buena 
Vista  County,  la.,  at  Storm  Lake,  la.,  to 
Xewell  Cement  Tile  Co.,  Newell,  la.,  at  $6,007. 
The  contract  for  laying  this  tile  was  awarded 
to  Sorenson  Bros.,  Clear  Lake,  la.,  at  $3,810. 
G.  K.  McCollough  is  Engineer. 

®The  contract  for  furnishing  the  following 
quantities  of  tile  for  Ditch  Xo.  10  was  let  by 
the  Clay  County  Board  of  Supervisors,  June 
28,  at  Spencer,  la.,  to  the  Spencer  Cement 
Tile  Co.,  Spencer,  la.,  at  $0.(i7o :  4,100  ft. 
24-in.  salt  glazed  vitrified  clay  tile,  000  ft.  22- 
in.  salt  glazed  vitrified  tile,  4,350  ft.  20-in.  salt 
glazed  vitrified  clay  tile,  3,600  ft.  18-in.  salt 
glazed  vitrified  clay  tile,  1.307  ft.  16-in.  salt 
glazed  vitrified  clay  tile;  (1.150  ft.  15-in.  salt 
glazed  vitrified  clay  tile,  2,000  ft.  14-in.  salt 
glazed  vitrified  clay  tile,  1,511  ft.  12-in.  No.  1 
hard  binned  clay  lib,  8,900  ft.  10-in.  Xo.  1 
hard  burned  clay  tile.  5.107  ft.  8-in.  Xo.  I  bard 
burned  cla\  tile,  3,027  ft.  li  in.  Xo.  1  bard 
burned  claj  tile.  The  contract  for  the  labor 
was  Id  to  |.  V  Dunkel,  Webster  Citv,  la.,  at 
$1,172.  A  W.  Chamberlain  is  County  Aud- 
itor. 

®On  June  28.  J.  Wilbur  Neal,  Sac  County 
Auditor,  Sac  City,  la.,  awarded  contracts  for 

furnishing  the  necessary  tile  for  drains  in 
Districts  Xos    10,  30  and  02  to  the  following 

contractors:    Sac  City  Ctmenl  Pipe  Co.,  Sac 
t  n\,  l.i  ;  Lou  Chrismah,  tCnierim,  la.:  Lin 
nan  X-  Clancy,  Ponda,  la.;  kediield  Brick  & 
'I  lb-  W  orks,  kediield.  la  ;  Newell  Cemenl  Tile 

Co.,  Xewell.  la.  The  labor  was  divided  among 
tin  following  contractors:   John  T.  Reynolds, 


Sherwood,  la. ;  David  Jones,  Sac  City,  la. ; 
J.  S.  Jones,  Sac  City,  la. ;  Soren  Hoist,  Xew- 
ell, la.,  and  Tuscola  Supply  &  Construction 
Co.,  Webster  City,  la.  Geo.  K.  McCollough. 
Storm  Lake,  is  engineer. 

®The  contract  for  51,500  cu.  yds.  of  open 
ditch  work  in  Drainage  District  Xo.  62,  Poca- 
hontas County,  was  awarded  June  22  by  J. 
A.  Terry,  County  Auditor,  to  Mutti  Bros., 
Rutland,  la.  The  contracts  for  furnishing 
and  laving  the  following  tile  were  let  to  the 
Dallas  County  Brick  &  Tile  Co.,  Adel,  la., 
and  Clancy  &  Linnan,  Fonda,  la.,  respectively : 
445  ft.  of  10-in.  tile  4.3  ft.  deep.  Section  Xo. 
3,  4,200  ft.  of  14-in.  tile  5.9  ft.  deep;  600  ft. 
of  12-in.  tile  3.8  ft.  deep;  941  ft.  8-in,  4.4  ft.; 
2,000  ft.  10-in.,  5.4  ft.;  062  ft.  8-in.,  5.4  ft.; 
1,561  ft.  6-in,  4.1  ft;  1,717  ft.  8-in,  4.0  ft. 
Section  Xo.  4,  5,392  ft.  20-in.  tile,  average 
depth  6.4  ft,  exclusive  of  overflow ;  600  ft. 
overflow,  average  depth  1.8  ft,  bottom  width 
3  ft.,  about  250  cu.  yds.  1,000  ft.  overflow, 
average  depth  2.3  ft,  bottom  width  3  ft, 
about  800  cu.  yds.;  448  ft.  10-in.  tile,  average 
depth  4.0  ft.  Section  5,  2,400  ft.  18-in.  tile, 
average  depth  6.0  ft,  exclusive  of  overflow ; 
800  ft.  16-in.  tile,  average  depth  6.2  ft.;  1,034 
ft.  14-in.  tile,  average  depth  5.0  ft.;  1,200  ft. 
overflow,  average  depth  22.2  ft,  base  3  ft, 
about  000  cu.  yds.;  912  ft.  12-in.  tile,  average 
depth  5.4  ft. ;  5  bulkhead  walls,  aggregating 
about  8  cu.  yds,  concrete ;  2  10-in.  inlets ;  1 
12-in.  inlets ;  4  14-in.  inlets. 

®Mulgrew-Boyce  Co,  Dubuque,  la,  on  June 
22,  was  awarded  a  contract  by  J.  A.  Terry, 
County  Auditor,  Pocahontas,  la,  for  the  open 
ditch  work  in  Drainage  District  Xo.  49,  in- 
cluding approximately  62,000  cu.  yds.  L.  M. 
Rude,  Pomroy,  la,  was  awarded  the  contract 
for  furnishing  and  laving  the  tile,  as  follows: 
3,000  ft.  of  24-in.  tile,  6.6  ft.  deep;  1,500  ft. 
20-in.  tile,  7.7  ft.  deep;  600  ft.  18-in.  tile,  5.5 
ft.  deep;  600  ft.  15-in.  tile,  5.4  ft.  deep;  1,300 
ft.  12-in.  tile,  5.6  ft.  deep;  377  ft.  10-in.  tile, 
4,5  ft.  deep;  1,800  ft.  12-in.  tile,  5.6  ft.  deep; 
600  ft.  10-in.  tile,  5.4  ft.  deep;  695  ft.  8-in. 
tile,  5.4  ft.  deep;  1,076  ft.  12-in.  tile,  5.1  ft. 
deep.  Section  Xo.  3:  600  ft.  18-in.  tile,  6.0 
ft.  deep;  1,800  ft.  16-in.  tile,  6.0  ft.  deep: 
1,100  ft.  14-in.  tile,  7.1  ft.  deep;  1,472  ft.  10-in. 
tile,  5.4  ft.  deep;  560  ft.  6-in.  tile,  4.3  ft. 
deep;  750  ft.  12-in.  tile,  5.1  ft.  deep;  367  ft. 
10-in.  tile,  5.8  ft.  deep;  113  ft.  8-in.  tile,  7.0 
ft.  deep;  1.214  ft.  8-in.  tile,  5.0  ft.  deep;  1,100 
ft.  12-in.  tile,  5.6  ft.  deep;  550  ft.  10-in.  tile, 

5.4  ft.  deep;  933  ft.  6-in.  tile,  5.2  ft.  deep;  541 
ft.  6-in.  tile,  4.8  ft.  deep.  Section  4:  730  ft. 
12-in.  tile,  6.0  ft.  deep;  209  ft.  10-in.  tile,  5.4 
ft.  deep.    Section  Xo.  5:    1,000  ft.  15-in.  tile, 

5.5  ft.  deep;  1,112  ft.  12-in.  tile,  5.2  ft.  deep; 
four  bulkhead  walls,  concrete,  containing 
about  11  cu.  yds.  concrete. 

®Contracts  were  let  June  28  by  J.  L.  Han- 
rahan,  County  Auditor,  Fort  Dodge,  la,  for 
tile  drainage  work  as  follows:  District  Xo. 
133,  including  6,400  ft.  of  10  to  16-in.  tile,  to 
Xels  Damsgard,  Callender,  la.  District  No. 
131,  furnishing  15,345  ft.  of  (i  to  22-in.  tile, 
to  Lehigh  Clay  Products  Co,  Lehigh,  la.  La- 
bor to  Fklund  &  Burkgren,  Dayton,  la.  Dis- 
trict No.  130.  furnishing  5,650  "ft.  of  6  to  18- 
in.  tile,  to  Lehigh  Sewer  Pipe  &  Tile  Co, 
Fort  Dodge,  la.:  labor  to  Nelson  &•  Johnson. 
Cowrie,  la.  District  No.  143,  furnishing  6,400 
ft.  of  6  to  I  I  -  i  n .  tile,  to  Duncombe  Cement 
Tile  Co,  Duncombe,  la.:  labor  to  William 
Bernt,  Fort   Dodge,  la. 

Worth  County  Surveyor.  Northwood,  la, 
has  under  way  preliminary  surveys  for  the 
const  nut  ion  of  a  proposed  drainage  district 
in  that  county. 

Louisiana. 

The  Lake  Morgue  Levee  Board,  according 
to  advices  from  St.  Bernard,  La,  at  its  nexl 
meeting  will  discuss  plans  for  new  levees  and 
the  amelioration  of  others  in  the  district.  The 
Work  will  include  the  construction  of  new  re- 
vetments  and  repairing  and  enlarging  of  the 
embankments  at  various  points  A  thorough 
inspection  of  the  levees  in  the  district  will  be 
made  shortly,  to  ascertain  the  exact  nature 
and  extent  of  work. 

The  Semi  \nnual  Statement  of  the  Fifth 


*1«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Louisiana  Levee  District,  according  to  advices 
from  Tallulah,  La.,  for  the  period  ending 
June  1,  shows  total  receipts  of  $194,376 ;  dis- 
bursements, $108,946;  balance,  $172,865. 

Information  has  been  received  from  Lake 
Charles,  La.,  stating  that  contracts  have  been 
signed  for  the  last  necessary  strip  of  right  of 
way  on  the  northern  route  of  the  Intercoastal 
Canal  from  Calcasieu  to  Sabine  River.  The 
government  has  appropriated  $100,000  for  the 
project,  and  $27,450  has  been  raised  by  popu- 
lar subscription  in  Orange,  Texas,  and  in 
Calcasieu  parish,  La. 

Minnesota. 

®F.  C.  Bertilrud,  Roseau  County  Auditor, 
Badger,  Minn.,  received  bids  July  6  and  award- 
ed contract  as  follows :  Kohler  Contracting 
Co.,  Little  Falls,  Minn.,  at  $73,016  for  67  miles 
of  ditches;  North  Dakota  Metal  Culvert  Co., 
Fargo,  N.  Dak.,  for  129  laterals  at  $4,378;  Hen- 
nepin Bridge  Co.,  Minneapolis,  Minn.,  for 
three  bridges  at  $552. 

®The  contract  for  the  construction  of 
County  Ditch  No.  24  has  been  let  by  H.  P. 
Edwards,  County  Auditor,  Fairmont,  Minn., 
to  L.  P.  Axelson,  Clear  Lake,  la.,  at  $21,520. 
The  work  includes  approximately  54,725  ft. 
of  6  to  24-in.  tile.  Bids  for  the  work  were 
opened  June  30. 

®The  contract  for  the  construction  of  Ju- 
dicial Ditch  No.  3,  in  Jackson  County,  Minn., 
was  awarded  June  23  by  P.  D.  McKellar, 
County  Auditor,  Jackson,  Minn.,  to  the 
Standard  Drainage  Co.,  Windom,  Minn.,  at 
$13,000.  The  approximate  amount  of  work 
to  be  done  in  the  completion  of  the  con- 
struction of  said  ditch  is  as  follows :  9,000 
cu.  yds.  cleaning  out  Branch  No.  1  and  deep- 
ening same  from  Stations  155  to  96;  average 


depth  of  cleaning,  2  ft. ;  width  at  bottom,  14 
ft.  Main  ditch,  52,357.90  cu.  yds.  of  excavat- 
ing and  19,920  cu.  yds.  of  clearing  away  waste 
banks,  from  Stations  257  to  297.  Total  yds. 
of  excavating,  71,357.90  cu.  yds.  Clearing 
away  waste  banks,  19,920  cu.  yds. 

Ohio. 

•J«Bids  will  be  received  until  July  17  by 
Board  of  County  Commissioners,  Canton,  O., 
for  the  construction  of  the  F.  P.  Keener 
Ditch,  including  the  following  straight  line 
pipe:  2,312  ft.  of  24-in.,  1,5011  ft.  of  20-in., 
1.396  ft.  of  18-in..  214  ft.  of  15-in.,  166  ft.  of 
12-in.,  18  ft.  of  10-in.,  298  ft.  of  8-in.  The 
cost  of  the  work  is  estimated  at  $4,006.  A 
certified  check  for  $100  must  be  filed  with 
each  bid.    F.  B.  Gilcrest  is  County  Surveyor. 

•J*Bids  will  be  received  until  July  14  by 
Board  of  County  Commissioners,  Canton,  O., 
for  the  construction  of  the  Orville  Wiley 
Ditch,  including  2,840  ft.  of  10-in.  pipe,  500 
ft.  of  8-in.  pipe.  F.  B.  Gilcrest  is  County 
Surveyor. 

Oklahoma. 

Commissioners  of  Oklahoma  County,  Okla- 
homa City,  Okla.,  will  straighten  the  bed  of 
the  Canadian  River  through  that  county,  at 
an  estimated  cost  of  $300,000.  The  work  on 
the  several  divisions  of  the  project  will  be 
under  way  in  each  case  within  the  next  90 
days,  and  will  be  pushed  to  completion  as 
rapidly  as  possible.  The  bonds  for  that  part 
of  the  work  known  as  Drainage  District  No. 
3,  from  the  Canadian  county  line  to  Packing- 
town,  have  already  been  provided  for,  and  it 
is  expected  this  contract  will  be  started  first. 
The  work  on  Canal  No.  6,  from  Packing- 
town  to  Spencer,  will  cost  about  $150,000.  Bids 


for  this  will  be  called  for  in  about  30  days. 
Deep  Fork  Canal  No.  1  will  cost  about  $80,- 

000.  Work  on  this  part  of  the  channel  is  in 
progress. 

Tennessee. 

The  Morgan  Engineering  Co.,  Memphis, 
Term.,  is  completing  plans  for  the  improvement 
of  Drainage  District  No.  2,  Madison  Parish, 
La.  This  district  includes  50,000  acres  of  bot- 
tom land  just  across  the  river  from  Vicksburg. 
About  40  miles  of  dredge  ditches  will  be  re- 
quired at  a  cost  of  $200,000.  With  the  coming 
of  the  boll  weevil,  the  planters  are  finding  the 
best  drained  land  will  raise  cotton  profitably 
and  their  interest  in  drainage  is  resulting. 
About  two  years  will  be  required  to  complete 
the  work. 

Texas. 

The  property  owners  and  taxpayers  in  the 
southern  part  of  Brazos  County,  according  to 
advices  from  Bryan,  Texas,  are  preparing  to 
issue  $10,000  of  additional  bonds  for  the  com- 
pletion and  maintenance  of  the  levee  in  Im- 
provement District  No.  1.  The  original  bond 
issue  for  building  the  levee  was  $49,000. 

Wisconsin. 

•J*P>ils  will  be  received  until  2  p.  m.,  August 

1,  by  Commissioners  of  Turtle  Creek  Drainage 
District  No.  1,  H.  D.  Barnes,  Secretary,  Elk- 
horn,  Wis.,  for  work  and  material  for  building 
drains  as  follows:  230,000  cu.  yds.  of  earth; 
clearing  8  acres;  moving  two  iron  highway 
bridges,  including  pile  foundations,  and  filling 
in  old  sites;  building  two  new  highway  bridges 
and  pile  foundations;  a  small  concrete  dam. 
few  yards  of  riprap.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  $500.  H.  H. 
Tubbs  is  Engineer. 
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Alabama. 

At  a  recent  meeting  of  the  citizens  of  Mont- 
gomery, Ala.,  it  was  decided  to  take  steps  to 
urge  the  government  to  establish  a  reservoir 
on  the  Coosa  river.  The  Board  of  Army  En- 
gineers has  already  ordered  improvements 
contemplating  an  expenditure  of  $7,000,000  in 
the  Coosa  river. 

Arkansas. 

®The  Waterworks  Commission  of  Mena, 
Ark.,  has  awarded  the  contract  for  the  instal- 
lation of  a  waterworks  plant,  including  fur- 
nishing lead  and  oakum  to  the  Tonkawa  Con- 
struction Co.,  of  Kansas  City,  Mo.,  for  $9,- 
576,  and  the  contract  for  furnishing  hydrants 
and  valves  to  the  Columbian  Iron  Works  of 
New  Orleans,  La.,  for  $1,600. 

California. 

At  a  recent  mass  meeting  of  the  citizens  of 
Exeter,  Cal.,  it  was  unanimously  decided  to 
install  a  waterworks  system,  the  estimated 
cost  of  which  is  $40,000. 

The  citizens  of  Lindsay,  Cal.,  on  June  28 
voted  Donds  to  the  amount  of  $55,000  for  the 
purchase  of  the  privately-owned  water  system. 

A  special  election  will  soon  be  held  in  Por- 
terville,  Cal.,  for  the  purpose  of  voting  on  the 
proposition  of  issuing  bonds  to  the  amount  of 
$40,000  for  making  extensions  to  the  municipal 
water  system. 

Huntington  Park,  Cal.,  contemplates  holding 
a  bond  election  for  the  purpose  of  voting  on 
the  oroposition  of  issuing  bonds  for  the  con- 
struction of  a  water  and  light  plant. 

The  citizens  of  Oakdale,  Cal.,  recently  voted 
the  issuance  of  bonds  to  the  amount  of  $50,000 
for  the  construction  of  a  waterworks  system. 

The  citizens  of  Oxnard,  Cal.,  contemplate 
the  purchase  of  the  present  system  of  water- 
works. 

The  citizens  of  Visalia,  Cal.,  propose  to  ac- 
quire the  system  of  waterworks  now  in  opera- 
tion in  that  town. 

Jacob  E.  Ludy  irrigation  expert  for  the 
U.  S.  Government,  employed  to  make  a  report 


on  the  proposed  Shasta  valley  irrigation  enter- 
prise, according  to  advices  from  Yreka,  Cal., 
has  submitted  his  report  to  the  promoters. 
The  report  states  that  two  systems  of  water 
will  be  required  to  furnish  irrigation  for  the 
land  under  consideration.  A  gravity  system  is 
recommended  for  the  north  end  of  Shasta  val- 
ley and  a  storage  system  for  the  south  half. 
About  $30  an  acre  on  the  unirrigated  land  will 
cover  the  cost  of  two  systems. 

Delaware. 

®L.  B.  Jacobs  of  Newark,  Del,  has  been 
awarded  the  contract  for  constructing  an  addi- 
tion to  the  pump  house,  installing  electrically 
operated  pumping  machinery,  building  concrete 
reservoir,  remodeling  electric  lighting  system, 
at  Fort  Ethan  Allen,  Vt,  for  $18,396.  Bids 
were  opened  June  21  and  29. 

The  Town  Board  of  Milton,  Del.,  has  de- 
cided to  petition  the  Legislature  for  authority 
to  construct  a  waterworks  svstem  at  a  cost  of 
$15,000. 

The  taxpayers  of  Delmar,  Del.,  recently 
voted  the  issuance  of  bonds  for  the  purpose  of 
installing  a  waterworks  system. 

Idaho. 

The  Downey  Water  Co.,  Downey,  Ida.,  has 
been  incorporated  with  a  capital  stock  of  $150,- 
000  for  the  purpose  of  constructing  a  water- 
works in  that  city.   John  Ware  is  interested. 

Illinois. 

•J»Bids  will  be  received  until  8  p.  rn„  July 
18,  by  Board  of  Local  Improvements,  Ber- 
wyn,  111.,  for  the  construction  of  cast  iron 
water  supply  pipes  in  Hiawatha  Ave.  and 
other  streets,  at  an  estimated  cost  of  $6,706. 
Arthur  R.  Wolfe,  903  Straus  Bldg.,  6  North 
Clark  St.,  Chicago,  111.,  is  engineer.  Walter 
V.  Aikman  is  secretary  of  the  board. 

•J»Bids  will  be  received  until  7  p.  m..  July  15, 
by  Joseph  Lyman.  City  Clerk.  Whitehall.  111., 
for  furnishing  and  laying  water  pipe  and  ap- 
purtenances on  Centennial  Ave.  from  Bridge- 
port St.  to  Cappa  St.  and  in  South  Main  St. 
from  Carlinville  St.  to  Tunison  Ave.  Plans 


and  specifications  are  on  file  at  the  office  of 
the  city  clerk. 

*J»Bids  will  be  received  until  7  p.  m.,  Au- 
gust 1,  by  Thomas  Hewitt,  village  clerk. 
Cherry,  111.,  for  the  construction  of  one  ele- 
vated steel  tank.  Plans  and  specifications  are 
on  file  at  the  office  of  the  clerk. 

*J»Bids  will  be  received  until  2  p.  m.,  July 
14,  by  Board  of  Local  Improvements,  Flora 
111.,  for  the  construction  of  a  water  works 
system  for  the  city.  Bids  for  the  work  will 
be  received  either  for  the  whole  of  said  work 
or  for  the  following  specified  portions  there- 
of: 1,  Furnishing  cast  iron  pipe  and  special 
castings ;  2,  furnishing  hydrants,  valves  and 
valve  boxes ;  3,  laying  pipe  and  setting  hy- 
drants, valves  and  valve  boxes ;  4,  furnishing 
and  setting  up  pumping  machinery ;  5,  fur- 
nishing and  setting  up  air  compressor,  ma- 
chinery and  air  receiver;  6,  building  reservoir 
and  pump  well ;  7,  drilling  well,  furnishing 
and  installing  air  lift  pumps;  8,  furnishing  and 
laying  compressed  air  mains  and  water  mains 
from  wells  to  reservoir;  9,  furnishing  mate- 
rials and  building  pumping  station ;  10,  fur- 
nishing materials  and  construction  of  water 
tank  and  tower.  All  proposals  or  bids  shall 
be  accompanied  by  cash  or  by  a  check  payable 
to  the  order  of  W.  A.  Karr,  president  of  the 
Board  of  Local  Improvements. 

®Lanyon  &  Clifford  of  Waukegan,  III.,  have 
been  awarded  the  contract  by  the  Board  of 
Local  Improvements  of  Homewood,  111.,  for 
the  construction  of  a  connected  system  of  cast 
iron  water  pipes,  together  with  all  necessary 
fire  hydrants,  gate  valves,  valve  boxes, 
crosses,  tees,  reducers,  increasers  and  plugs, 
for  $21,812.  Bids  were  opened  July  1.  James 
H.  Thompson,  440  Dearborn  St.,  Chicago,  111., 
engineer. 

®The  Board  of  Local  Improvements  of 
Joliet,  111.,  Wm.  S.  Welch,  Clerk,  has  awarded 
the  contract  for  the  construction  of  the  North 
Chicago  St.,  12-in.  water  main  from  Webster 
St.  to  Jefferson  St.,  to  William  Moran  &  Co., 
of  that  city. 

The  city  of  Arthur.  111.,  has  voted  bonds  in 


indicates  work  now  open  fo.  bids.    ®  indicates  a  contract  let  recently. 
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the  sum  of  $17,000  for  the  construction  of  a 
waterworks.  Bids  will  he  asked  as  soon  as 
plans  can  be  made.    L.  E.  Powell  is  Clerk. 

A  movement  has  been  started  in  Pittsfield, 
111.,  to  construct  a  modern  system  of  water- 
works and  a  sewerage  system. 

Iowa. 

®C.  W.  Roland  Co.,  312  Iowa  Loan  & 
Trust  Bldg.,  Des  Moines,  la.,  has  been  award- 
ed the  contract  by  the  city  of  Gilmore,  la.,  for 
the  construction  of  a  system  of  water  works 
for  $13,595.  The  work  includes  furnishing  la- 
bor, tools  and  material  and  constructing  the 
system,  to  be  completed  within  five  months. 
Bids  were  opened  July  6  by  H.  C.  Marmon, 
clerk. 

The  citizens  of  Luther,  la.,  have  voted  bonds 
to  the  amount  of  $4,800  for  the  construction  of 
a  waterworks. 

Kansas. 

•{•Bids  will  be  received  until  July  14  by 
Horton,  Kan.,  for  three  100  h.  p.  steam  boil- 
ers, installed,  with  oil  burner  equipment  for 
use  in  water  and  electric  light  plant.  Specifi- 
cations are  on  file  at  the  office  of  B.  B.  Norris, 
city  clerk. 

A  special  election  was  held  in  Sylvan  Grove, 
Kan.,  on  June  26  for  the  purpose  of  voting 
on  a  proposition  to  issue  bonds  in  the  sum 
of  $25,000  for  the  construction  of  a  city  water 
plant,  and  for  the  issue  of  an  additional  $10,000 
for  the  construction  of  a  city  electric  light 
plant. 

Kentucky. 

The  citizens  of  Sturgis,  Ky.,  at  a  recent  mass 
meeting  appointed  a  committee  to  investigate 
the  advisability  of  installing  a  municipal  water- 
works system. 

The  The  Louisville  Water  Co.  and  the 
Board  of  Control  of  Charitable  Institutions, 
Louisville,  Ky.,  have  received  bids  for  the  con- 
struction of  a  pipe  line  to  Lakeland  from  the 
following  firms :  Frank  Schefold,  New  Al- 
bany ;  Guild  &  Co.,  Chattanooga,  Tenn. ;  Cen- 
tral Construction  Co.,  Lexington ;  John  D. 
Kuhn,  Greensburg,  Pa.,  and  L.  W.  Hancock 
Co.,  M.  J.  McCluskey,  L.  R.  Figg  &  Co.,  and 
Henry  Bickel  Co.,  all  of  Louisville. 

Louisiana. 

A  movement  is  on  foot  in  Grand  Cane,  La., 
looking  to  the  installation  of  a  number  of  deen 
wells  to  supply  the  town  with  water.  It  is 
also  proposed  to  install  an  electric  light  system. 

Minnesota. 

•{•Bids  will  be  received  until  8  p.  m.,  July 
12,  by  Village  Recorder.  Taconite,  Minn.,  J.  E. 
Dennis,  Clerk,  for  the  construction  of  a  water- 
works. The  bids  will  be  compared  on  the  basis 
of  the  Engineer's  approximate  estimate  of 
quantities  of  work  to  be  done,  which  are  as 
follows :  6,352  cu.  vds.  earth  excavation,  100 
cu.  yds.  rock  excavation,  2,584  lin.  ft.  8-inch 
cast  iron  pipe  with  specials  in  olace,  4,559  lin. 
ft.  6-inch  cast  iron  pipe  with  specials  in  place, 
1,694  lin.  ft.  4-inch  cast  iron  pipe  with  specials 
in  place,  5  8-inch  gate  valves  in  place  with 
box  or  wheel.  17  6-inch  gate  valves  in  place 
with  box  or  wheel,  17  4-inch  gate  valves  in 
place  with  box  or  wheel,  1  Only  air  valve, 
complete,  2  valve  manholes,  complete,  1  8-inch 
water  meter,  in  place,  complete,  14  4-inch  fire 
hydrants,  in  place,  complete,  10  automatic  pub- 
lic street  hydrants,  in  place,  complete  with 
service  pipe1-.  1,579  lin.  ft.  ."Ht-inth  extra  strong 
lead  pipe,  for  house  services,  in  place,  with 
cocks,  complete. 

•{•Bid-  will  be  received  until  10  a.  m.,  July 
17.  by  F.  W.  Bates,  City  Clerk,  Mankato, 
Minn.,  for  the  construction  of  waterworks  on 
Agency  Hill.  The  work  includes  60,000  gal, 
Iteel  or  wooden  tank  witb  tower  100  ft.  high; 

centrifugal  pump  and  electric  motor.  Specifica- 
tions are  on  file  at  the  office  of  the  clerk.  H.  F. 
Rlomrpiist  is  City  Engineer. 

•{•Bids  will  !><•  received  until  7  p.  m.,  July 
17,  by  F.  I'-.  Knoff,  village  clerk,  Madison 
Lake,  Minn.,  for  the  furnishing  and  installing 
Oi  ;i  deep  well  |.imi|i  will)  gasoline  engine  and 
also  the  construction  of  a  pump  house. 
Missouri. 

•{•Bids  will  be  received  until  2  p.  m„  July  12, 


by  purchasing  agent,  Kansas  City,  Mo.,  for  the 
design,  manufacture  and  installation  of  a 
battery  of  water  tube  boilers  according  to 
plans  and  specifications  on  file  with  the  Board 
of  Fire  and  Water  Commissioners.  E.  B. 
Harrington  is  secretary  of  the  board. 
New  York. 

©Contracts  for  laying  water  mains  have 
been  awarded  by  the  Department  of  Public 
Works  of  Troy,  N.  Y.,  as  follows :  In  Forest 
Ave.,  to  Edward  Walsh,  $806;  Pine  Woods 
Ave.,  Henry  W.  Golden,  $758;  River  Road, 
Eveline  Bros.,  $1,617. 

®The  Hallock  Angle  Co.,  Inc.,  Newburgh, 
N.  Y.,  has  been  awarded  the  contract  by  the 
Board  of  Water  Commissioners  of  that  city 
for  completing  the  laying  of  about  1,070  ft.  of 
30-in  water  main  for  $9,609.  The  trench  will 
be  from  25  to  34  ft.  deep.  Bids  were  opened 
June  26.  Wm.  J.  Blake,  Jr..  is  City  Engineer. 
North  Carolina. 

®The  Edwards  Construction  Co.,  of  Tar- 
boro,  N.  C,  has  been  awarded  the  contract 
by  the  Board  of  Town  Commissioners,  Tar- 
boro.  for  making  improvements  to  the  water- 
works system  in  that  town.  Gilbert  C.  White 
of  Durham,  N.  C,  is  Engineer. 

North  Dakota. 

®G.  W.  Haggert  of  Fargo,  N.  Dak.,  has 
been  awarded  the  contract  by  the  City  Council 
of  Mandan,  N.  Dak.,  for  the  construction  of 
a  waterworks  system  for  $74,142.  The  work 
includes  pumping  plant,  intake,  intake  well, 
power  house,  reservoir  and  pipe  line  from  river 
to  reservoir  and  from  there  to  city.  Bids  were 
opened  June  29. 

Ohio. 

•{•Bids  will  be  received  until  noon,  July  17, 
by  the  Director  of  Public  Service,  Columbus, 
O.,  for  the  furnishing  of  labor  and  materials, 
except  as  specified  in  Section  2,  for  laying  cast 
iron  force  mains  and  appurtenances  in  San- 
dusky, Scott  and  Grubb  Sts.  and  under  the 
Scioto  river,  in  Franklin  Township  and  in  the 
City  of  Columbus,  Franklin  County,  Ohio,  for 
the  division  of  water.  W.  W.  Jackson  is  Supt. 
of  the  waterworks  department. 

•{•Bids  will  be  received  until  noon,  July  12, 
by  Department  of  Public  Service,  Dayton,  O, 
for  sanitary  sewer  and  water  connections  on 
Summit  St.  from  Third  to  Germantown  St. ; 
Lexington  Ave.,  from  Broadway  to  Neal  St. ; 
Carrie  St.,  from  Perry  to  Mead.  W.  A.  Bud- 
roe  is  Secretary  of  the  Department. 

The  Town  Board  of  Hubbard,  O..  has  de- 
cided to  issue  bonds  in  the  sum  of  $30,000  for 
the  purpose  of  constructing  a  municipal  water- 
works system. 

Expert  engineers  engaged  by  the  city  of 
Akron,  O.,  to  locate  a  source  of  water  supply 
for  the  new  municipal  plant  reported  in  favor 
of  the  Tuscarawas  River  valley,  south  of  the 
city.  A  reservoir,  four  miles  long  and  55  ft. 
deep,  will  be  constructed  and  a  gravity  flow 
into  the  city  will  result. 

The  City  Council  of  Massillon,  O.,  has 
passed  a  resolution  providing  for  the  issuance 
of  bonds  in  the  sum  of  $150,000  for  the  instal- 
lation of  a  waterworks  system. 

Oklahoma. 

It  is  reported  that  the  City  Council  of  Ben- 
nington, Okla..  will  soon  ask  for  bids  for  the 
construction  of  a  waterworks  system. 

Pennsylvania. 
•{•Bids  will  be  received  until  1  p.  m.,  July 
22,  by  bOrOUgh  clerk.  (den  Rock,  Pa.,  for 
drilling  a  well,  furnishing  a  deep  well  pump,  a 
gasoline  engine,  building  a  pump  and  engine 
bouse  and  relining  the  present  reservoir.  A 
certified  check  for  $2i>  must  be  filed  with  each 
bid 

®The  City  Council  of  Beaver.  Pa.,  lias  let 
the  contrails  for  the  drilling  of  six  or  more 
new  10-in  wells  to  increase  the  local  water 
supply  to  I)  IV  Day  &  Son  at  $2.80  per  ft. 
fitted  Up,  and  $1  per  hour  for  testiug. 

The  City  Council  of  Allentown.  Pa.,  is  hav- 
ing specifications  prepared  for  a  new  I2,<IH0,000 
gal.  horizontal,  cross-compound  pumping  en- 
gine. 


Tennessee. 
•{•Bids  will  be  received  until  2  p.  m.,  July 
27,  by  Board  of  Aldermen  and  mayor,  Mc- 
Kenzie,  Tenn.,  for  the  construction  of  a 
water  works  and  electric  light  plant.  F.  D. 
Walpole  is  recorder.  C.  H.  Jenks,  Union 
City,  Tenn.,  is  engineer. 

Texas. 

®A  contract  has  been  awarded  by  the  Metho- 
dist Southern  University,  Dallas,  Tex.,  to  C. 
H.  Deering  &  Sons  for  the  sinking  of  an 
artesian  well  at  the  university  grounds  on  the 
powerhouse  site.  The  well  is  to  be  sunk  until 
a  flow  of  200,000-gals  or  more  per  day  is 
assured. 

The  City  Council  of  Denison,  Tex.,  has  rn- 
der  consideration  a  plan  to  use  Red  River 
water  to  relieve  the  shortage  now  becoming 
drouth.  One  plan  is  to  establish  a  pumping 
station  on  Red  Rever  northeast  of  the  city 
and  pump  water  directly  into  the  nearest  cit- 
main.  Another  is  to  pump  river  water  into 
the  new  Shawnee  reservoir,  northwest  of  the 
city,  using  the  reservoir  as  a  settling  basin. 

The  city  of  Sherman,  Tex.,  has  contracted 
for  $35,000  worth  of  waterworks  improve- 
ments. Machinery,  two  170  h.  p.  engines,  two 
air  compressors,  and  one  triple  X  pump  have 
been  ordered. 

Virginia. 

•{•Bids  will  be  received  until  4  p.  m.,  July 
14,  by  E.  E.  Davis,  supt.,  city  water  works,  103 
City  Hall,  Richmond,  Va.,  for  furnishing  and 
erecting  two  centrifugal  pumps,  piping  and 
water  meters,  according  to  the  plans  on  file  at 
the  office  of  the  above.  A  certified  check  for 
$5<i0  must  be  filed  with  each  bid. 

®The  water  committee  of  the  City  Council 
of  Richmond,  Va.,  has  adopted  the  recommen- 
dation of  the  sub-committee  awarding  the  con- 
tract for  electric  motors,  switchboards  and 
wiring  at  the  new  municipal  plant  to  the  West- 
inghouse  Electric  &  Mfg.  Co.,  for  $4,455.  The 
committee  at  the  same  time  rejected  all  pro- 
posals for  supplying  pumps  and  will  advertise 
for  new  bids. 

®Warren  M.  L.  Brown,  Moundsville.  Va., 
has  awarded  E.  T.  Riggs  of  Moundsville  the 
contract  for  drilling  a  well  on  the  prison  farm. 

It  is  reported  that  the  Board  of  Aldermen 
of  Norfolk,  Va.,  has  adopted  a  resolution  au- 
thorizing a  special  committee  to  employ  engi- 
neers for  new  water  supply  investigation. 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  a  penstock  at  Lake  Union  Auxil- 
iary water  plant  to  Cummings  &  Kiehl  for 
$29,995.  The  w^ork  includes  the  construction 
of  a  steel  penstock  4(f-in.,  2,136  ft. ;  36-in..  95!) 
ft:;  lock  for  pipe.  Bids  were  opened  June  23. 
R.  H.  Thomson  is  City  Engineer. 

Plans  and  specifications  for  the  installation 
of  a  municipal  water  plant  for  the  city  of 
Wapato,  Wash.,  have  been  prepared  by  Engi- 
neer D.  R.  Redman. 

The  City  Council  of  Hillyard,  Wash.,  has 
ordered  the  old  wooden  water  mains  of  the  citv 
replaced  with  new  steel  mains.  Other  improve- 
ments to  the  system  are  contemplated. 

The  citv  of  Woodland.  Wash.,  will  soon 
issue  bonds  for  the  construction  of  a  municipal 
waterworks  system. 

Canada. 

•{•Rids  will  be  received  until  ti  p.  m..  July  24, 

by  T.  F.  Aches, m,  Secretary-Treasurer,  York- 
ton,  Sask.,  for  the  construction  of  approxi- 
mately 3,500  ft.  of  water  main  and  3,500  ft  of 
sewer  main  in  the  Town  Yorkton.  Dans  and 
specifications  may  he  obtained  on  applying  to 
the  Secretary-Treasurer  of  the  Town  of  York- 
ton,  or  the  Consulting  Engineers.  McArthur  & 

Murphy, 

•{•Kids  will  he  received  until  noon.  July  17, 
(extension  of  date  from  July  'O  by  K  S. 
Speiice,  Chairman  of  the  Board  of  Control, 
[oronto,  <>nt,  for  laying  between  HOOP  and 
8,500  ft  of  riveted  steel  pipe  6  ft.  in  diameter 
in  Lake  Ontario  for  the  water  works  depart- 
ment. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


July  12,  191 1. 


ENGINEERING    &  CONTRACTING 


45 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Alabama. 

®The  Board  of  Public  Works  of  Mobile, 
Ala.,  has  awarded  G.  A.  Chamblin  the  con- 
tract for  the  construction  of  a  covered  wooden 
storm  sewer  in  Stickney's  Hollow  for  $3,565. 

California. 

®The  Board  of  Public  Works  of  Oakland, 
Cal.,  has  awarded  Chambers  &  Heafey  of  Oak- 
land the  contract  for  the  construction  of  the 
sewer  system  in  District  No.  1  for  $79,132, 
which  was  held  up  until  after  the  letting  for 
Districts  Nos.  2,  3  and  4,  mentioned  in  our 
last  issue.  Bids  were  opened  June  17  by  J.  W. 
Nelson,  Secretary. 

The  citizens  of  Oakdale,  Cal.,  recently  voted 
the  issuance  of  bonds  in  the  sum  of  $32,000 
for  the  construction  of  a  sewer  system. 

The  town  of  Coalinga,  Cal.,  has  voted  bonds 
to  the  amount  of  $40,000  for  the  purpose  of 
constructing  a  sewer  system. 

The  citizens  of  Lindsay,  Cal.,  on  June  28 
voted  the  issuance  of  bonds  in  the  sum  of  $75,- 
000  for  the  purpose  of  constructing  a  sewer 
system. 

Colorado. 

®A  contract  has  been  awarded  to  Gordon  & 
Lumsdon,  of  Pueblo,  Colo.,  by  the  City  Coun- 
cil of  Fowler,  Colo.,  for  the  construction  of 
a  sanitary  sewer  system,  at  $15,545. 

The  City  Council  of  Colorado  Springs,  Colo., 
has  authorized  the  engineer's  office  to  adver- 
tise for  bids  for  sanitary  sewer  work  in  vari- 
ous parts  of  the  city,  to  cost  not  to  exceed 
$24,000.  This  work  is  for  the  extension  of 
the  sewer  lines  and  perfecting  the  system. 
Charles  Chapman  is  City  Clerk. 

Illinois. 

^•Bids  will  be  received  until  8  p.  m.,  July 
18,  by  Board  of  Local  Improvements,  Berwyn, 
III,  for  the  construction  of  a  vitrified  tile  pipe 
sewer  to  be  constructed  in  Hiawatha  avenue 
and  other  streets,  at  an  estimated  cost  of 
$12,359.  Plans  and  specifications  are  on  file 
with  the  city  clerk  and  may  be  obtained  at 
the  office  of  Arthur  R.  Wolfe,  903  Straus 
Build.,  6  North  Clark  St.,  Chicago,  111.  Walter 
V.  Aikman  is  Secretary  of  the  Board. 

Plans  and  specifications  are  now  being  pre- 
pared for  the  installation  of  a  sewer  system 
in  the  town  of  Rossville,  111.,  at  an  estimated 
cost  of  $10,000.  According  to  the  present 
plans  one  of  the  sewers  will  run  down  Ann 
St.,  another  down  West  Attica  St.,  and  an- 
other up  North  Chicago  St.  The  two  former 
lines  will  empty  into  the  same  outlet,  and  the 
latter  will  enter  into  the  North  Fork  River 
north  of  the  wagon  bridge  across  that  stream. 

Iowa. 

^•Bids  will  be  received  until  July  18,  by  City 
of  Shenandoah,  Iowa,  for  the  construction  of 
24,000  sq.  yds.  of  asphaltic  concrete  pave- 
ment.   F.  L.  Cain  is  City  Engineer. 

®The  McCarthy  Improvement  Co.,  of  Da- 
venport, la.,  it  is  reported,  has  been  awarded 
the  contract  by  the  Board  of  Local  Improve- 
ments of  Aurora,  111.,  for  the  laying  of  the 
new  sewers  in  Districts  Nos.  7  and  8,  in  the 
southeast  part  of  the  city  and  on  Pigeon  Hill. 

®M.  A.  Camery  of  Harlan,  la.,  has  been 
awarded  the  contract  at  Cedar  Rapids.  Ia., 
for  putting  in  the  storm  sewer  on  Tenth  St., 
about  1,240  ft,  for  $1,555,  and  Dearborn  & 
Jackson,  of  Cedar  Rapids,  received  the  con- 
tract for  the  sanitarv  sewer  comprising  some- 
thing over  3,000  lin.  ft.,  for  $1,686. 

®S.  J.  Garberick  of  Sheldon,  la.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Sheldon  for  the  construction  of  a  sanitary 
sewer  svstem  for  $1,350.  Bids  were  opened 
July  1  by  E.  W.  Smale.  City  Clerk. 

Kansas. 

•J»Bids  will  be  received  until  2  p.  m.,  July  19, 
by  City  Clerk,  Hoisington,  Kan.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 


construction  of  approximately  8.2  miles  of 
sewers,  disposal  plant  for  the  city.  Plans  and 
specifications  are  on  file  with  the  city  clerk 
and  at  the  office  of  Rollins  &  Westover,  534 
Beals  Bldg.,  Kansas  City,  Mo.,  Consulting 
Engineers.  A  certified  check  for  $1,500  must 
be  filed  with  each  bid.    Charles  Hall  is  Mayor. 

Louisiana. 

^•Bids  will  be  received  until  noon,  Sept.  11, 
by  Secretary,  Sewerage  and  Water  Board, 
New  Orleans,  La.,  for  the  construction  of  the 
Napoleon  Ave.  system  of  drainage  canals  and 
pipe  lines.  The  work  will  include  approxi- 
mately 295,000  cu.  yds.  of  excavation;  53,000 
cu.  yards,  of  reinforced  concrete;  73,000  lin.  ft. 
of  6  to  36-in.  terra  cotta  pipe  lines.  A  certified 
check  for  $10,000  must  be  filed  with  each  bid. 
F.  S.  Shields  is  Secretary ;  G.  R.  Earl  is  Gen- 
eral Superintendent. 

The  Sewerage  and  Water  Board  of  New 
Orleans,  La.,  Senator  Joseph  Voegtle,  presi- 
dent, has  approved  the  plans  and  specifications 
of  the  proposed  improvement  of  the  Napoleon 
Ave.  canal.  Bids  for  this  work  will  probably 
be  asked  in  the  near  future. 

Maryland. 

©Following  bids  were  submitted  to  the 
Board  of  Awards  of  Baltimore,  Md.,  on  June 
28  for  Storm-water  Contract  No.  14,  Section 
No.  1  of  Jones'  Falls  Conduits;  Calvin  W. 
Hendricks,  Chief  Engineer,  Sewerage  Com- 
mission :  M.  M.  Elkan,  Macon,  Ga.  (contract 
awarded),  $533,990;  J.  F.  Cogan,  280  Broad- 
way, New  York  Citv,  $584,275 ;  Keystone  State 
Con.  Co.,  Perm  Bldg.,  Philadelphia,  Pa.,  $645.- 
650;  Smith-McCormick  Co.,  606  Northampton 
Bank  Bldg.,  Easton,  Pa.,  $645,160;  Lane  Bros. 
Co.,  Altavista,  Va.,  $645,666;  Rvan  &  Reillv, 
Coleman  Bldg.,  Philadelphia,  Pa.,  $653,975; 
J.  Connelly  Const.  Co.,  429  Schofield  Bldg.. 
Cleveland.  O.,  $650,390 ;  MHrooolitan  Contract- 
ing Co.,  Boston,  Mass.,  $675,835;  The  Phoenix 
Constr.  Co.,  41  Park  Row,  New  York  Citv, 
$674,555;  B.  F.  Sweeten  &  Son,  Baltimore,  Md., 
$683,734:  Forschner  &  Sexton,  Mt.  Vernon,  N. 
Y.,  $684,164;  Sanford  &  Brooks  Co.,  24  C:r..- 
merce  St..  Baltimore,  Md.,  $848,769;  McLean 
Contracting  Co.,  Baltimore,  Md.,  $832,398. 

Massachusetts. 

•i*Bids  will  be  received  until  2  p.  m.,  July  13, 
by  Town  Clerk,  Westfield,  Mass..  for  the  con- 
struction of  sewers.  The  work  includes  7,280 
ft.  of  pipe  sewer  from  6  to  24  in.  in  diameter 
with  manholes  and  catch  basins.  A  certified 
check  for  $500  must  be  filed  with  each  bid. 
Plans  and  specifications  can  be  obtained  of 
Oren  E.  Parks,  Town  Engineer. 

Michigan. 

®The  City  Council  of  Hubbell,  Mich.,  has 
awarded  the  contract  for  the  construction  of 
the  new  sewerage  system  in  the  village  to  Mar- 
cotte  &  Hildebrand  of  Houghton  for  $594. 

Minnesota. 

•f«Bids  will  be  received  until  8  p.  m.,  July 
24,  by  City  Council,  Bemidji,  Minn.,  for  the 
construction  of  a  storm  water  sewer  consist- 
ing approximately  of  270  ft.  of  20-in.  pipe, 
2,100  ft.  of  15-in.  pipe,  400  ft.  of  12-in.  pipe. 
1,000  ft.  of  10-in.  pipe.  7  manholes,  27  inlets 
and  accessories  to  make  said  storm  sewer 
complete ;  for  laying  an  8-in.  sanitary  sewer  a 
distance  of  about  275  ft.,  including  one  man- 
hole ;  for  laying  an  8-in.  water  main  a  distance 
of  about  700  ft.  and  a  4-in.  water  main  a  dis- 
tance of  about  300  ft.,  including  three  hy- 
drants, valves,  etc.  Plans  and  specifications 
are  on  file  in  the  office  of  the  city  clerk, 
George  Stein. 

•{•Bids  will  be  received  until  8  p.  m.,  July  18, 
by  City  of  Ely,  Minn.,  at  the  office'  of  I.  Wisted, 
Jr.,  City  Clerk,  for  constructing  trunk  sewers; 
one  for  sanitary  purposes  and  one  for  storm 
sewer  use,  also  a  sedimentation  tank  to  be  con- 
nected with  the  sanitary  sewer,  and  the  laying 
of  water  main.    The  bids  for  the  construction 


of  the  sewers  shall  be  a  separate  bid  than  for 
the  tank  and  mains.  The  approximate  amount 
of  materials  and  excavations  to  be  furnished 
and  required  for  the  work  as  shown  by  the 
Citv  Engineer's  estimate  of  the  same  is  as 
follows:  3,603  cu.  yds.  of  earth  and  675  cu. 
yds.  of  rock  excavation  for  sewers  and  for 
sedimentation  tank  100  cu.  yds.  of  earth.  For 
construction  of  storm  sewers:  1,005  lin.  ft.  of 
38"  concrete  sewer  pipe  in  pace  and  300  in.  ft. 
40"  concrete  sewer  pipe  in  place.  For  con- 
struction of  sanitary  sewers:  1,885  lin.  ft.  15" 
pipe;  573  lin.  ft.  12"  pipe  and  1,176  lin.  ft. 
10"  pipe  and  17  manholes.  The  bids  for  lay- 
ing water  main  shall  be  a  separate  bid  and  for 
performing  the  work  only  of  laying  in  the 
trench  to  be  excavated  for  the  sewers  of  about 
800  ft.  of  6  in.  water  main  and  making  connec- 
tion of  same  to  the  water  system  of  the  city, 
installing  one  hydrant  and  attaching  two  Tee's 
for  connection  to  be  made  when  necessary  in 
the  future.  The  bids  (except  the  water  main) 
shall  be  for  furnishing  all  materials  and  doing 
all  work  and  furnishing  all  tools  and  machin- 
ery to  complete  the  construction  and  according 
to  the  specifications  and  plans  on  file  only  in 
the  office  of  the  Citv  Engineer  in  the  City  of 
Ely. 

®The  J.  W.  Turns  Improvement  Co.  has 
been  awarded  the  contract  by  the  City  Council 
of  Fairmont,  Minn.,  for  the  construction  of 
17  blocks  of  water  main  and  10  blocks  of 
sewers  for  $9,750  and  $5,850  respectively.  Bids 
were  opened  June  27  by  E.  L.  Lewis,  Citv 
Clerk. 

®Wm.  B.  Bosworth  of  Ada,  Minn.,  has  been 
awarded  the  contract  by  the  city  of  Morris, 
Minn.,  for  the  construction  of  Sewer  District 
No.  3  for  $3,617.  The  work  consists  of  1.905 
ft.  of  8-in.  sewer,  five  manholes  and  one  line 
of  4-in.  drain  tiles.  District  No.  6,  on  Fourth 
St.,  consisting  of  1,327  ft.  of  8-in.  sewer,  three 
manholes  and  one  flush  tank  and  one  line  of 
4-in.  drain  tile.  District  No.  17,  Sixth  St., 
consisting  of  1,408  ft..  4  manholes  and  one  line 
of  4-in.  drain  tile.  Bids  were  opened  June  27. 
C.  3.  Burpee  is  City  Clerk.  Loweth  &  Wolff, 
Consulting  Engineers,  St.  Paul,  Minn. 

®The  city  of  Morris,  Minn.,  has  awarded 
the  contract  for  the  construction  of  three  dis- 
trict sewers,  Nos.'  6,  3,  and  17,  to  Wm.  B. 
Bosworth,  of  Ada,  Minn.,  for  $3,617.  Other 
bidders  were :  Haugen  Cudrio,  Morris ;  E.  T. 
Webster.  St.  Paul;  The  Deuber  Co.,  of  St. 
Cloud;  Frazer  &  Danforth.  of  Rochester,  and 
Tanner  Bros.,  Webster,  S.  Dak. 

®M.  Fitzgerald  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Du- 
luth,  Minn.,  for  the  construction  of  a  storm 
sewer  in  Tenth  Ave.,  east,  between  Sixth  and 
Eighth  Sts..  for  $2,248. 

®The  City  Council  of  Fairmont,  Minn.,  has 
let  to  J.  W.  Turner  the  contract  for  putting  in 
about  7,000  ft.  of  sewer  and  about  8,000  ft.  of 
water  mains. 

Missouri. 

The  Board  of  Public  Improvements  of  Kan- 
sas City,  Mo.,  on  July  7  issued  a  call  for  bids 
for  the  construction  of  a  sewer  parallel  to  the 
Country  Club  car  line. 

Montana. 

The  citizens  of  Libby,  Mont.,  on  June  21, 
voted  the  issuance  of  bonds  to  the  amount  of 
$20,000  for  the  construction  of  a  sewer  sys- 
tem. 

Nebraska. 

®Meeker  &  Dobsen,  Lincoln.  Neb.,  have 
been  awarded  the  contract  by  the  city  of  Mad- 
ison. S.  Dak.,  for  the  construction  of  a  public 
sewer,  31.465  ft.,  ranging  from  6-in.  to  18-in 
in  size,  for  $30,017.  Bids  were  opened  July  6. 
The  contract  for  the  construction  of  a  septic 
tank  will  be  let  in  the  near  future. 

New  York. 

®The  Board  of  Public  Works  of  Fulton.  N. 
Y.,  has  awarded  the  contract  for  the  sewer  ex- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tension  in  the  city  to  L.  E.  Whitmore  of  Bing- 
hampton,  N.  Y.,  for  $15,439.  Work  will  be 
commenced  at  once. 

Governor  Dix  of  New  York  has  announced 
the  appointment  of  the  following  members  of 
the  Bronx  Valley  Sewer  Commission  :  Frank 
Jerome  Hoyle  of  Pelham  Manor,  Henry  C. 
Merritt  of  Tuckahoe  and  John  L.  Hayes  of 
Yonkers. 

The  Board  of  Sewer  Commissioners  of 
Frankfort,  N.  Y.,  has  received  the  following 
bids  for  the  construction  of  sewers  in  the  vill- 
age :  Baker  &  Banker,  Kerkier,  $77,08-5 ;  Sam- 
uel Bonn,  Syracuse.  $65,700;  John  R.  Baxter, 
Jr.,  Utica,  $50,385,  and  Boyce  &  George,  Rome. 
$53,787. 

North  Carolina. 

®The  Town  Board  of  Thomasville,  N.  C. 
has  awarded  the  contract  for  the  installation 
c  f  a  sewer  svstem  to  the  J.  B.  McCrary  Co., 
1311  Empire  Bldg.,  Atlanta,  Ga. 

®'The  Water  Commission  of  Thomasville,  N. 
C,  has  awarded  the  contract  for  sewerage  for 
the  city  to  the  J.  B.  McCrary  Co.,  1311  Empire 
Bldg.,  "Atlanta,  Ga..  for  $22,538. 

Ohio. 

•{•Rids  will  be  received  until  noon,  July  26, 
by  County  Commissioners,  Columbus,  O.,  for 
furnishing  1,974  lin.  ft.  of  24-in.  second-class 
vitrified  sewer  pipe;  three  24-in.  x  8-in.  T 
branches ;  three  24-in.  x  8-in.  double  T 
branches;  one  24-in.  x  15-in.  Y  branch;  one 
24-in.  x  12-in.  Y  branch ;  also  for  constructing 
sidewalks  for  Broad  St.  bridge. 

•{•Bids  will  be  received  until  July  17,  by 
Director  of  Public  Service,  Columbus,  O.,  for 
the  construction  of  sewers  in  Chapel  Alley, 
from  Mitchell  St.  to  Stokes  Alley  ;  in  alley  north 
of  McCort  Ave.;  in  alley  west  of  Oakwood 
Ave.,  from  a  point  opposite  Lot  141,  Aburn- 
dale  Addition,  to  Schiller  St.;  in  alley  west  of 
Parsons  Ave.,  from  Moler  St.  to  alley  north 
of  Marion  St. ;  sewer  in  Seventh  St.,  from 
Markinson  Ave.  to  the  alley  north  of  Morrill 
Ave. 

Oklahoma. 

•{•Bids  will  lie  received  until  July  15,  by 
Mayor,  Marietta,  Okla.,  for  the  sewer  pipe 
and  specials  required  for  the  construction  of  a 
system  of  sanitary  sewers,  including  flush 
tank  and  manhole  rings  and  covers.  Further 
information  may  be  obtained  of  the  O'Neil 
Engineering  Co.,  Dallas,  Texas,  or  the  Town 
Clerk  of  Marietta. 

Following  bids  were  received  by  the  City 
Council  of  Muskogee,  Okla.,  for  the  construc- 
tion of  the  new  Grand  River  intake,  and  the 
garbage  incinerating  plant ;  T.  P.  Clonts,  City 
Engineer:  Intake.  F.  B.  McCormick,  $89,005; 
llcman  Construction  Co.,  $93,940;  Southwest- 
ern   Engineering   Co.,   $92,113.  Incinerating 


plant :  De  Carie  Incinerating  Co.,  Minneapo- 
lis, Minn.,  $32,000;  McGuire  Garbage  Crema- 
tory Co.,  Tulsa,  Okla.,  $10,000;  Lewis  & 
Kitchen,  Kansas  City,  Mo.,  $22,490;  Powell 
Specialty  Co.,  $28,900,  and  the  Dixon  Con- 
struction Co,  of  Toledo.  O,  $23,150. 

Oregon. 

®The  contract  for  the  construction  of  a 
sewer  through  the  grounds  of  the  State  School 
for  the  Deaf,  Salem,  Ore.,  has  been  let  to 
Bidwell,  Hayden  &  Co,  at  $5,700.  This  sewer 
will  complete  the  fair  ground  line  to  the  river, 
taking  in  the  mute  school. 

Pennsylvania. 

•{•Bids  will  be  received  until  8:30  p.  m,  July 
18,  by  the  Olyphant,  Pa,  Borough  Council,  for 
the  construction  of  a  system  of  sewers  in  the 
Fourth  Ward.  Plans  and  specifications  pre- 
pared by  Joseph  R.  Murphy,  Borough  Engi- 
neer, Dunmore,  Pa,  are  on  file  at  the  office  of 
Thomas  F.  O'Hara,  Borough  Secretary. 

®Kimber  &  Elder  have  been  awarded  the 
contract  by  the  city  of  New  Castle.  Pa,  for 
sewering  to  be  done  on  upper  Mercer  St,  for 
$0,242. 

®The  Borough  of  West  Chester,  Pa,  has 
awarded  the  contract  for  the  construction  of 
the  outfall  sewer  mains  to  the  Corcoran  Con- 
struction Co,  and  the  contract  for  the  dis- 
posal plants  to  M.  &  T.  E.  Farrell ;  total  cost, 
$56,885.  Albert  F.  Damon,  Jr.,  is  Consulting 
Engineer. 

®The  North  York  Council  has  approved  the 
contract  let  by  the  Highwav  Committee  to 
Plueene  Ludwig,  East  Philadelphia  St,  for  the 
building  of  a  storm  water  sewer  on  Eighth 
Ave.,  that  borough.  The  contract  calls  for 
370  ft.  of  sewer  of  30-in.  sinele  ring  brick  at 
$1.99  per  lin,  ft.;  140  ft.  of  36-in.  single  ring 
brick  at  $3  per  lin.  ft. ;  two  manholes  at  a  cost 
of  $34  each,  and  rock  at  $3  per  cu.  yd. 

Consulting  Engineer  J.  B.  Hogg.  828  Park 
Bldg,  Pittsburg,  Pa,  has  completed  compre- 
hensive plans  for  the  construction  of  a  sewer 
system  for  the  Borough  of  Conneautville,  Pa. 

South  Dakota. 

•{•Bids  will  be  received  until  8  p.  m,  July 
17,  by  city  of  Alexandria.  S.  Dak,  for  the 
construction  of  about  1  mile  of  outlet  sewer. 
Plans  and  specifications  have  been  prepared  by 
the  Dakota  Engineering  Co,  Mitchell.  S.  Dak. 

®J.  C.  Simmons  of  Aberdeen.  S.  Dak,  has 
secured  the  contract  from  the  Board  of  City 
Commissioners  of  Aberdeen,  for  the  construc- 
tion of  2,000  ft.  of  sewer  and  10  manholes. 
Bids  were  opened  June  26  by  F.  W.  Raymond, 
City  Auditor. 

Texas. 

•{•Bids  will  be  received  until  July  15,  by  T. 
W.  Ragsdale,  mayor,  Bonham,  Texas,  for  the 


construction  of  070  ft.  storm  sewer,  0  catch 
basins,  etc.  Plans  and  specifications  on  file 
with  the  city  engineer.  Noted  under  Roads 
and  Streets  in  this  issue. 

A  general  sewerage  system  for  the  city  of 
Huntsville,  Tex,  is  contemplated,  and  the  City 
Council  is  arranging  to  take  decided  action  on 
the  matter  as  soon  as  the  subject,  ways  and 
means  can  be  thoroughly  investigated. 

Washington. 

®The  city  of  Pasco,  Wash,  has  accepted  the 
bid  of  M.  Jennings,  of  Spokane,  Wash,  for  the 
completion  of  the  sewer  system  for  a  consid- 
eration of  $70,145.  Work  will  be  completed 
about  Dec.  8. 

The  Board  of  Village  Trustees  of  St.  Maries, 
Wash,  has  approved  of  the  assessment  roll 
for  the  second  sewerage  improvement  district, 
and  the  Commissioners  are  now  taking  steps 
to  advertise  for  bids  for  the  construction  of 
the  new  system,  and  to  negotiate  the  bonds. 
The  ordinance  provides  for  an  issue  of  bonds 
to  the  amount  of  $20,000. 

A  petition  has  been  received  by  the  City 
Commissioners  of  Spokane,  Wash,  asking  for 
the  construction  of  a  sewer  in  the  First  ward. 
It  includes  a  sewer  on  Hatch  St,  Scott  St, 
Second  Ave,  Pacific  Ave,  along  the  Spokane 
&  Inland  Empire  right  of  way  and  the  tribu- 
tary country. 

Wisconsin. 

®J.  Dittman  &  Co,  of  Appleton,  Wis.,  have 
been  awarded  the  contract  by  that  city  for  the 
construction  of  a  sewer  in  Clark  St,  at  34c. 
per  ft.  Bids  were  opened  July  5  by  E.  L. 
Williams,  City  Clerk. 

®J.  Dittman  &  Co,  of  Appleton,  Wis,  have 
been  awarded  the  contract  by  the  City  Council 
of  that  city  for  the  construction  of  the  Law- 
rence St.  sewer,  between  Mason  and  Spruce 
Sts.  Bids  were  opened  June  30  by  E.  L.  Wil- 
liams, City  Clerk. 

Canada. 

©Mitchell,  Jones  Co.  has  been  awarded  the 
contract  by  the  City  Council  of  Calgary,  Altai, 
for  the  construction  of  12,000  lin.  ft.  of  0-ft. 
trunk  sewer  at  $14.32  per  ft.  Bids  were 
opened  June  13  by  W.  D.  Spence,  City  Clerk. 

®The  Board  of  Control  of  Toronto.  Out, 
has  awarded  the  contract  for  the  construction 
of  the  low  level  interceptor  to  the  Godson 
Contracting  Co,  as  follows :  Section  No.  4, 
3,244  lin.  ft,  4  ft.  9  in.  circular  brick  in  tunnel, 
storm  overflow  sewers,  $17.23 ;  Wilson,  Sec- 
tion No.  1.  4,449  lin.  ft,  average  nominal  size 
5  ft  by  5  ft.  0  in.,  brick  or  concrete  in  tunnel, 
$18.21;  Wilton,  Section  No.  2.  3.502  lin.  ft  , 
average  nominal  size  4  ft.  by  4  ft.  3  in,  brick 
or  concrete  in  tunnel,  $15.92.  Bids  were 
opened  July  4  by  G.  R.  Geary,  Chairman. 
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Arkansas. 

•{•Bids  will  be  received  until  2  p.  m,  July 
18,  by  Secretary  of  the  Interior,  Washington, 
D.  (.',  for  the  erection  and  completion  of  a 
brick  dwelling  on  the  south  side  (if  Hot 
Springs  Mountain  Reservation,  Hot  Springs, 
Ark.  C.  A.  Thompson  is  Assistant  Secre- 
tary. 

V|  In-  I'alls  City  Construction  Co,  LouiS- 
ville,  Ky,  has  been  awarded  the  contract  by 
the  County  Commissioners,  Prescott,  Ark,  for 
the  const  ruction  of  a  new  court  house  for 
Nevada  County,  at  about  $45,oun. 

California. 

•{•Bids  will  be  received  until  lioon,  Julv  27, 
by  Col.  John  Biddle,  U.  S.  Engineer,  40 1  (  iis- 
lont  Mouse,  San  Francisco,  Cal,  for  removing 
Rincon  Ueef  kocks  and  Cenlissima  Rock,  in 
and  near  San  Francisco  Bay,  Cal. 

4»Hids  will  be  received  until  2  p.  m,  July 
31,  by  C,  F.  Ilauke,  Acting  Commissioner 
Indian  A  flairs,  Washington,  I).  C,  for  the 
  .it  •,    labot    and   matt  rial   fot  the  COtl 


struction  of  a  shop  building  at  the  Riverside 
School,  Cal.  Further  information  may  be 
obtained  of  F.  M.  Conscr,  Supt,  Riverside, 
Cal. 

•{•Bids  will  be  received  until  noon,  Julv  28, 
by  Col.  John  Biddle,  U.  S.  Engineer.  K>1  Cus- 
tom Mouse,  San  Francisco,  Cal,  for  dredging 

in  Oakland  Harbor,  Cal. 

4*Bids  will  be  received  until  noon,  Julj  18, 
by  John  Biddle,  Col.  U.  S.  Engineers.  101  Cus- 
tom Mouse.  Sail  Francisco,  Cal,  for  dredging 

in  Oakland  Harbor,  Cal.  The  work  to  be 
done  will  be  the  widening  of  the  present  800  ft. 
channel  on  the  south  side  to  a  full  width  of 
5oo  ft.  on  the  bottom  and  30  ft.  deep  a)  mean 

low  water  for  a  length  of  21 .100  ft.  All  gauges 
will  be  referred  to  standard  gauge  at  the  I'er- 
alta  St.  ferry  slip,  the  Zero  of  which  is  set  at 
mean  low  WfttCf  adopted  for  Oakland  Harbor, 

which  is  14.05  ft.  below  the  top  of  the  west 

granite  window  sill  of  the  brick  building  lacing 
1st    St,  at    the  northeast   corner  of   1st  and 

Washington  Sts,  Oakland,  Cal,   The  work 

will  be  awarded  as  a  whole 


•{•Bids  will  be  received  until  noon,  July  24, 
by  John  Biddle.  Col.  U.  S.  Engineers,"  101 
Custom  Mouse,  San  Francisco,  Cal,  for  dredg- 
ing in  San  Pablo  Bay,  Cal.  The  area  to  bo 
covered  by  dredging  is  about  27.200  ft.  long 
through  the  shoal  in  San  Pablo  Bay,  California, 
beginning  at  a  point  about  7,300  ft.  north  of 
Pinole  Point  and  ending  at  a  point  about  7,500 
it.  north  of  Lone  Tree  Point.  A  channel  300 
ft.  wide  was  dredged  over  this  shoal  in  1900. 

11  u-  location  of  the  channel  as  now  proposed( 
5IMI  fi.  in  width,  varies  somewhat  from  the 
location  of  the  previous!}  dredged  channel,  but 
covers  much  of  the  same  ground.  The  work 
will  be  awarded  as  a  whole  to  one  contractor. 
The  work  will  be  divided  into  five  sections  of 
5,000  ft.  ui  length  each,  beginning  at  the  west 
end.  and  one  section  about  2.200  ft.  m  length 
at  the  east  end.  Ibis  channel  will  be  dredged 
500  it.  wide  on  the  bottom,  with  side  slopes 
of  one  on  live,  and  to  a  depth  of  30  it.  at  the 
mean  of  the  low  er  low  water  in  San  Pablo  Bay. 

The  quantity  of  material  to  be  dredged,  above 
the  80  ft,  plane,  is  estimated  at  2.5O0.OOO  cu. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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yds.,  and  the  nuantity  of  material  that  may  be 
dredged  between  the  30-ft.  and  the  31-ft.  planes 
is  estimated  at  503,700  cu.  yds. 

•{•Bids  will  be  received  until  noon,  July  27, 
by  Col.  John  Biddle,  U.  S.  Engineer,  401  Cus- 
tom House.  San  Francisco,  Cal,  for  the  re- 
moving of  Rincon  Reef  Rocks  and  Centissima 
Rock  in  and  near  San  Francisco  Bay,  Califor- 
nia. The  Rincon  Reef  Rocks  consist  of  two 
rocks,  the  inner  rock  and  the  outer  rock,  the 
first  1,500  ft.  east  and  the  latter  '2,930  ft.  east 
of  the  Pacific  Mail  Dock  on  the  east  water 
from  the  city  of  San  Francisco.  The  quantity 
of  material  above  the  35  ft.  plane  is  1,130  cu. 
yds.  for  inner  rock  and  1,765  cu.  yds.  of  outer 
rock.  Centissima  Rock  is  located  outside  the 
entrance  to  San  Francisco  Bay  on  the  east 
side  of  Bonita  Channel,  about  7,500  ft.  north- 
west of  the  Point  Bonita  lighthouse,  and  about 
2.500  ft.  out  from  the  main  land.  The  work 
to  be  done  consists  in  removing  this  rock  to 
a  depth  of  40  ft.  at  M.  L.  L.  W.  The  work 
on  this  rock  may  be  done  in  any  manner  that 
the  contractor  may  select.  The  datum  nlane 
used  will  be  the  M.  L.  L.  W.  shown  on  the 
Coast  and  Geodetic  Survey  tide  gauge  at  the 
Presidio  Wharf.  The  least  depth  of  water 
over  this  rock  is  29  ft.  At  the  40-ft.  plane  the 
rock  is  about  170  ft.  long  and  100  ft.  wide, 
and  has  an  area  of  approximately  14,639  sq.  ft. 
A  survey  of  this  rock  was  made  in  September, 
1908,  and  the  quantity  of  material  to  be  re- 
moved above  the  40-ft.  plane  was  estimated  at 
2,460  cu.  yds. 

District  of  Columbia. 

•{•Bids  will  be  received  until  10 :30  a.  m.. 
July  24,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under 
Canal  Circular  637  steel  flat  cars,  brake  shoe 
keys,  coupler  knuckle  pins,  malleable  iron 
castings,  rubber  dredging  sleeves,  lumber 
and  piles. 

•{•Bids  will  be  received  until  11  a.  m.,  Au- 
gust 12,  by  R.  C.  Holly  day,  Chief  of  Bureau 
of  Yards  "&  Docks,  U.  S.  Navy  Department, 
Washington,  D.  C,  for  fuel  oil  and  gasoline 
wharf  and  pipe  line  trestle,  Guantanamo, 
Cuba,  for  the  naval  station. 

Florida. 

•{•Bids  will  be  received  until  noon,  August 
3,  by  Capt.  George  R.  Spalding,  U.  S.  Engi- 
neer, Jacksonville,  Fla.,  for  dredging  at  Trout 
Creek  Cut  and  constructing  shore  revetments, 
St.  John's  River,  Fla. 

•{•Bids  will  be  received  until  noon,  July  17, 
by  Commissioners  of  Orange  County  at  Or- 
lando, Fla.,  for  the  improvement  of  the  St. 
John's  River  ferry  at  Geneva  Ave.  crossing, 
at  the  mouth  of  Lake  Jessup,  by  deepening, 
widening  and  straightening  a  cutoff  channel 
just  north  of  the  present  ferry  channel  and 
crossing.  The  work  will  include  the  excava- 
tion of  100x750  ft.  and  an  average  depth  of 
7  ft.,  approximating  20,000  cu.  yds.  Plans 
and  specifications  are  on  file  at  the  office  of 
B.  M.  Robinson,  Clerk  of  the  Circuit  Court, 
Orlando,  Fla. 

Illinois. 

•{•Bids  will  be  received  until  5 :30  p.  m., 
July  22,  by  Nelson  Tull,  Farmer  City,  111.,  for 
the  construction  of  the  Joseph  G.  and  Sabina 
Moore  township  high  school.  Plans  may  be 
secured  by  addressing  Nelson  Tull,  Farmer  City, 
111.,  or  Spencer  &  Temple,  Architects,  Cham- 
paign, 111. 

•{•Bids  will  be  received  until  8  p.  m.,  July  18, 
by  Charles  Stoffel,  Town  Clerk,  Cicero,  III, 
for  the  erection  and  completion  of  a  brick  fire 
engine  house  located  in  the  town  of  Cicero. 
Cook  County,  111.  G.  W.  Ashby,  Medinah 
Bldg.,  Chicago,  111.,  is  Architect. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
17,  by  Thomas  Robinson,  Trustee  of  Brazil 
Township,  Clay  County,  Brazil,  Ind.,  for  the 
construction  of  a  brick  and  stone  one-story 
and  basement  school  house. 

•{•Bids  will  be  received  until  6  p.  m.,  July 
15,  by  Boswell  Public  Library  Board.  Bos- 
well,  Ind..  for  the  construction  of  a  library 
building.    B.  O.  Rockwood,  Secretary. 


•{•Bids  will  lie  received  until  11  a.  m.,  July 
15,  by  Board  of  Henry  County  Commissioners, 
Newcastle,  Ind.,  for  the  construction  of  a 
masonry  wall  around  county  workhouse 
premises.    W.  L.  Risk  is  County  Auditor. 

•{•Bids  will  be  received  until  id  a.  111.  July 

24,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  fire  stations,  as 
follows:  Central  Ave.  and  33d  St.;  Ken- 
tucky Ave.  and  Maryland  St.,  and  South  and 
New  Jersey  Sts. 

Iowa. 

•{•Bids  will  be  received  until  In  a.  111.,  July 
15,  by  City  Clerk,  Sioux  City,  la.,  for  fur- 
nishing one  combination  Hose  and  Chemical 
Wagon,  f.  o.  b.  Sioux  City,  la.  R.  S.  Whitley 
is  Supt.  of  Public  Safety,  Sioux  City,  la. 

Massachusetts. 

•{•Bids  will  be  received  until  2  p.  m.,  July 

25,  by  Col.  F.  V.  Abbott,  U.  S.  Engineer, 
Newport,  R.  I.,  for  removing  obstructions  in 
Woods  Hole  Channel,  Mass.  The  work  to  be 
done  consists  of  removing  to  a  depth  of  13 
ft.  at  mean  low  water  the  shoal  spots  which 
recent  sweeping  has  shown  to  exist  in  the 
channel  heretofore  dredged  300  ft.  wide  and 
above  depth.  The  actual  yardage  to  be  re- 
moved to  secure  the  required  depth  through- 
out the  channel  is  very  small.  The  shoals 
referred  to  are  mainly  scattered  over  a  length 
of  about  2,500  ft.  of  the  channel,  few  extend- 
ing beyond  this  limit.  There  will  be  no  ob- 
jection to  obtaining  the  required  depth  by 
simply  rolling  the  boulders  into  neighboring 
deep  holes,  provided  a  clear  depth  of  13  ft. 
at  mean  low  water  is  left  over  the  boulders. 
If  the  material  be  removed  from  the  channel 
and  placed  in  scows,  it  shall  be  deposited  in 
not  less  than  50  ft.  of  water  in  Great  Harbor, 
southeast  of  Red  Ledge,  at  the  eastern  end  of 
the  channel,  requiring  a  towage  of  from  % 
to  %  of  a  mile.  _ 

Missouri. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
27,  by  Lieut.-Col.  C.  L.  Potter,  U.  S.  Engi- 
neer, St.  Louis,  Mo.,  for  the  construction  and 
delivery  of  two  90-ft.  sternwheel  steamboats 
for  the  Mississippi  River  Commission,  Lig- 
gett Bldg.,  St.  Louis,  Mo. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
27,  by  Quartermaster,  Madison  Barracks,  N. 
Y.,  for  the  removal  of  the  old  and  the  in- 
stallation of  new  steam  boilers  in  5  officers' 
quarters  at  that  post. 

•{•Bids  will  be  received  until  3  p.  m.,  July 
17,  by  Board  of  Contract  &  Supply,  Albany, 
N.  Y.,  for  the  construction  and  completion 
of  the  new  High  School  building  on  Western 
Ave.,  North  Ave.  and  Washington  Ave.  Isi- 
dore Wachsman  is  Secretary  of  the  Board. 

Pennsylvania. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
25,  by  A.  L.  Rhoads,  County  Controller,  Read- 
ing, Pa.,  for  furnishing  Berks  Countv  with 
30,000  or  40,000  barrels  of  cement. 

Texas. 

•{•Bids  will  be  received  until  noon,  August 
4,  by  Maj.  G.  P.  Howell,  U.  S.  Engineer,  Gal- 
veston, Texas,  for  constructing  a  stone  dike 
on  St.  Joseph  Island,  Aransas  Pass,  Texas. 

Virginia. 

•{•Bids  will  be  received  until  noon,  August 
2,  by  Lieut.-Col.  Mason  M.  Patrick.  U.  S. 
Engineer.  Room  2,  Custom  House,  Norfolk, 
Va.,  for  dredging  south  branch  of  Elizabeth 
River,  Va. 

Washington. 

•{•Bids  will  be  received  until  noon,  July  26, 
by  Maj.  C.  W.  Kutz.  U.  S.  Engineer,"  602 
Burke  Bldg.,  Seattle,  Wash.,  for  dredging  at 
Willapa  River  and    Harbor,  Wash. 

•{•Bids  will  be  received  until  noon,  July  26, 
by  May  C.  W.  Kutz,  U.  S.  Engineer,  Seattle. 
Wash.,  for  dredging,  rock  excavation  and  dike 
construction  in  Willapa  River  and  Harbor, 
Washington.  The  total  estimated  quantity  of 
material  to  be  dredged  is  1,104,552  cu.  yds. 
place  measurement ;  2.000   cu.   yds.  of  rock. 


The  work  to  be  done  consists  of  excavating  a 
channel  beginning  at  deep  water  in  tin  sharo 
bend  in  the  south  fork  of  Willapa  River  a 
short  distance  above  the  mill  of  the  Quinault 
Lumber  Co.  at  Raymond,  Wash.,  thence  down 
the  south  fork  of  the  Willapa  River  to  its 
junction  with  the  north  fork  of  the  Willapa 
River,  thence  down  Willapa  River  and  the 
main  channel  leading  from  Willapa  River 
through  Willapa  Harbor  to  a  point  in  this 
main  channel  near  where  it  is  joined  by  the 
main  channel  leading  from  North  River,  a  dis- 
tance of  about  58,000  ft.,  and  of  excavating  a 
channel  up  the  north  fork  of  Willapa  River 
for  a  distance  of  about  250  ft.  from  its  junction 
with  the  south  fork  of  Willapa  River. 

Wisconsin. 

•{•Bids  will  be  received  until  August  1  by 
City  Clerk,  Richland  Center,  Wis.,  for  the  con- 
struction of  a  municipal  building  in  that  place. 
Percy  Bently,  LaCrosse,  Wis.,  is  Architect. 

•{•Bids  wiH  lJe  received  until  10:30  a.  in., 
July  14,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  necessary  labor  and 
material  for  the  construction  of  a  natatorium 
at  Greenfield  Ave.  and  Union  St.,  in  the 
11th  Ward.  H.  E.  Briggs  is  Commissioner 
of  Public  Works. 


GRADING. 

El  Paso,  Tex.,  June  19,  1911. 

Bids  will  be  received  in  accordance  with 
forms  prepared  by  this  company  until  the 
25th  day  of  July,  1911,  for  the  construc- 
tion of  the  graduation  and  masonry  of  6G 
miles  of  railway  roadbed,  including  inci- 
dental work,  in  Arizona.  The  principal 
items  are,  approximately:  Grading,  2,600,- 
000  cu.  yds.;  foundation  excavation,  30,- 
000  cu.  yds.;  concrete,  36,000  cu.  yds. 
Work  to  be  done  in  accordance  with  plans 
and  specifications  on  file  in  the  office  of 
the  Engineer  Maintenance  of  Way,  South- 
western Bldg.,  El  Paso,  Tex. 

All  bidders  are  required  personally  to 
examine  the  ground  and  conditions  prior 
to  bidding.  The  proposed  work  will  be 
ready  for  inspection  beginning  June  20, 
1911. 

All  bids  must  be  in  writing,  addressed 
to  said  Engineer,  and  be  accompanied  by 
a  certified  check  in  the  sum  of  $5,000.00 
as  evidence  of  good  faith  and  security  for 
the  giving  of  a  bond  for  $100,000.00  in  a 
surety  company  approved  by  the  company 
for  the  performance  of  the  contract. 

The  envelope  containing  the  bid  shall 
be  endorsed  as  such  bid  and  have  the 
name  of  the  bidder  written  thereon. 

The  company  reserves  the  right  to  re- 
ject any  or  all  bids. 

EL  PASO  &  SOUTHWESTERN  RAIL- 
ROAD COMPANY, 

By  H.  J.  Simmons, 
General  Manager. 


CONCRETE  STEEL  ERIDGE. 

Sealed  bids  •  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Tampa,  Florida,  at  their  office,  room  28, 
First  National  Bank  Building,  up  to  2 
o'clock  p.  m.,  Wednesday,  September  6th, 
1911.  For  the  construction  of  a  rein- 
forced concrete,  or  concrete  steel  bridge 
— with  bascule  lift — over  the  Hillsbor- 
ough River  at  Lafayette  St.  A  certified 
check  of  $10,000  must  accompany  each 
bid  as  a  guarantee  that  the  successful 
bidder  will  enter  into  contract  accord- 
ing to  their  bid  and  specifications  with- 
in ten  days  after  award  of  same. 

Plans  and  specifications  to  accom- 
pany each  bidder's  proposal. 

A  profile  of  the  river  at  the  bridge  site, 
and  information,  can  be  obtained  from 
the  engineer  of  the  board. 

The  city  reserves  the  right  to  reject 
any,  or  all  bids. 

Attest:  D.  B.  McKAY. 

ALLEN  THOMAS.  Chairman. 
Clerk. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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TRUNK  SEWERS. 

The  Board  of  Public  Works  of  Nash- 
ville, Tennessee,  will  receive  and  open 
sealed  bids  at  its  office,  City  Hall,  on 
Thursday,  August  10th,  1911,  at  3  p.  m., 
for  building  about  seven  miles  of  circu- 
lar brick  trunk  sewers,  ranging  in  sizes 
from  thirty  (30  in.)  inches  to  one  hun- 
dred and  eleven  (111  in.)  inches  in  diam- 
eter. Certified  checks  on  reputable  banks, 
payable  to  the  order  of  said  board,  re- 
quired to  accompany  all  bids  as  earnest 
money,  as  stipulated  in  the  specifica- 
tions. Satisfactory  bond  for  faithful  per- 
formance of  contract,  as  stipulated  by 
law,  required  and  twenty  (20  per  cent) 
per  centum  retained  upon  partial  esti- 
mates until  the  completion  of  the  work. 
Bids  will  be  received  separately  for  the 
several  sewers  and  as  a  whole  for  the 
entire  work.  Said  board  reserves  the 
right  to  reject  any  or  all  bids.  Plans  and 
profiles  can  be  seen  at  the  office  of  the 
City  Engineer,  City  Hall,  Nashville,  Ten- 
nessee, and  specifications  and  proposal 
blanks  can  be  had  upon  application  at 
said  office  either  by  mail  or  in  person, 
from  and  after  July  1st. 

Bids  must  be  made  upon  said  proposal 
blanks  and  sealed  and  addressed  to  the 
Board  of  Public  Works,  Nashville,  Ten- 
nessee, and  plainly  marked  "BID  FOR 
TRUNK  SEWER." 

This  work  includes  about  eighty-one 
thousand  (81,000)  cubic  yards  of  both 
earth  and  rock  excavation  and  about  thir- 
teen million  (13,000,000)  brick. 

By  order  of  the  Board  of  Public  Works. 

WM.  W.  SOUTHGATE, 
City  Engineer. 


EARTH  DAM  AND 
APPURTENANCES. 

Waynesville,  N.  C. 

Sealed  proposals  will  be  received  by  the 
Southern  Assembly  for  the  erection  of  an 
earth  dam  and  appurtenances  on  the  As- 
sembly grounds  near  Waynesville,  N.  C, 
until  noon  on  July  24,  1911.  Specifications 
and  general  plans  may  be  seen  at  the  of- 
fice of  Chief  Engineer  Southern  Assembly, 
Waynesville,  N.  C,  and  at  office  of  Engi- 
neering &  Contracting,  where  bidding 
sheets  may  be  obtained. 

Bidders  are  expected  to  examine  the  site 
and  acquaint  themselves  with  the  local 
conditions.  Certified  check  (or  bond)  for 
five  hundred  dollars  ($500.00),  drawn  in 
favor  of  Southern  Assembly,  must  accom- 
pany each  bid  as  evidence  of  good  faith. 

The  Southern  Assembly  reserves  the 
right  to  reject  any  and  all  bids. 

J.  W.  SEAVER,  Jr., 

Ch.  Engr. 

SEWAGE  DISPOSAL  PLANT. 

Sealed  proposals  will  be  received  at 
the  office  of  the  clerk  of  the  village  of 
New  Mrcmcn,  Aughilzc  County,  Ohio,  un- 
til twelve  o'clock  noon,  July  27th,  1911, 
for  furnlHhlnK  .-ill  labor  and  material 
for  ffinHtrucllriK  ■>  ww;\w  disposal  plant 
in  ::<■  ■< >r. !;i ii< •< ■  wllh  plans  on  Ilk-  in  tho 
olllci-  of  tin;  village  clprk.  Certified 
<-h«'i-i<,    I 'I  p«T  i  i  nt   of  li|i|  ri-<|uip-i|. 

C.  P.  ORESS, 
Clerk  of  the  Village  of  New  Bremen. 


PROPOSALS  FOR  REMOVING  ROCK 
i;.  K.  KiiKlru-i-r  OIIl<:<-,  40]  Ciislom 
HoilMi  Knn  Francisco,  Oil.,  June  27,  19)1. 
K':fiW-fl  proposals  fur  removing  KIncon  Keif 
Itoi  U:  .ii. 'I  <  '•  hi  I.'  vlina  Kink,  in  and  near 
Han  I'  ram  lsi  o  May,  Callfoi  nla,  will  bo  re- 
r:«dv«*l  hern  lilllll  \\1  noon,  July  27,  1911. 
Information  on  application. 

JOHN  MIMH.K,  Col.,  KngrH. 


SEWER. 

Bids  will  be  received  at  the  office  of 
the  City  Clerk  until  12  o'clock  m.,  July 
24,  1911,  for  the  construction  of  Sub- 
Main  C  of  Sanitary  Sewer  No.  20. 

Approximate    quantities : 

950.0  lin.  ft.  24-in.  vitrified  pipe  sewer. 
1.200.0  lin.  ft.  21-in.  vitrified  pipe  sewer. 
3,000.0  lin.  ft.  18-in.  vitrified  pipe  sewer. 
1,515.0  lin.  ft.  15-in.  vitrified  pipe  sewer. 

715.0  lin.  ft.  12-in.  vitrified  pipe  sewer. 

740.0  lin.  ft.  10-in.  vitrified  pipe  sewer. 

190.0  ver.  ft.  man  holes. 

190.0  ver.  ft.  lamp  holes. 
9,800  lbs.  castings. 
One  24-in.  sluice  gate. 

Certified  check  required.  $500.00. 

Plans  and  specifications  may  be  had  at 
the  office  of  the  City  Engineer. 

BERT  C.  WELLS, 

City  Engineer. 


BRICK  PAVEMENT. 

Bids  will  be  received  by  H.  T.  Marsh, 
Village  Clerk,  Oberlin,  Ohio,  until  12  m., 
Monday,  July  24th,  for  the  paving,  drain- 
ing and  curbing  of  seven  streets,  com- 
prising about  17.000  sq.  yds. 


HEATING  PLANT. 

Sealed  bids  will  be  received  for  heat- 
ing plant  tor  Sumner  County,  Kansas, 
court  house  and  jail  to  be  installed,  up 
to  noon  Aug.  7,  1911. 

For  particulars  write  County  Clerk, 
Wellington,  Kansas. 


TEAM  OUTFITS. 

I  want  several  small  team  outfits  for 
railroad  grading,  or  will  take  in  a  part- 
ner on  all  or  part  of  the  work.  I  have 
as  main  contractor  direct  from  the 
railroad  company  at  top  prices  enough 
roadbed  construction  to  keep  me  busy 
for  at  least  a  year.  Answer  quick  if  you 
want  this  work.  Address  Box  529,  care 
of  Engineering  and  Contracting,  537 
South  Dearborn  St.,  Chicago,  111. 


Some  Quick  and  Easy  Methods  of 
Calculating  are  simply  explained  in 

THE  SLIDE  RULE 

By  R.  G.  Blaine 

(Third  edition,  revised) 


I 


The  Slide  Rule 


R.G.BLAINE 


'PHIS  pocket 
I  volume  gives 
the  theory  and 
use  of  the  Slide 
Rule,  admitted- 
ly the  most 
valuable  of  all 
mechanical 
aids  in  calcula- 
tion,logarithms, 
etc.)  Also  nu- 
merous e  x  am  - 
pies  worked  out 
in  which  all  the 
usual  difficul- 
ties are  fully 
brought  out  and 
explained.  With 
it  any  one  of 
ordinary  intelli- 
gence can  mas- 
|  |cr  tlie  slide  rule 
in  a  short  time. 


Price,  postpaid,  $1.00 

SPON  &  CHAMBERLAIN 

123  E.  C.  Liberty  St.      NEW  YORK 
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The  fact  that  few  large 
railroad    contracts     h  av  e 

Doings  of     bee"   ]el   duri"8   the  past 
°  week    does    not  indicate, 

the  Week.  we  think,  a  general  letup 
in  the  boom  we  have  re- 
corded in  the  recent  issues. 
One  of  the  largest  interurban  railway  jobs 
of  which  we  obtained  information  is  the  con- 
struction of  the  Iowa  Traction  Company's  In- 
terurban line  from  Oskaloosa  to  Waterloo, 
la.,  a  distance  of  about  110  miles,  contract 
for  grading  being  awarded  to  C.  E.  Coons 
Construction  Co.,  of  Omaha,  Neb.,  at  ap- 
proximately $600,000.  The  Idaho  Northern 
Ry.  awarded  the  contract  for  the  construc- 
tion of  08  miles  of  grade  between  Emmett. 
Idaho,  and  Smith's  Ferry  to  the  Utah  Con- 
struction Co.,  Ogden,  Utah.  The  contract 
for  the  construction  of  25  miles  of  roadbed 
down  the  San  Poil  Valley  from  Republic, 
Wash.,  has  been  awarded  to  Coughren  & 
Waldson,  it  is  said,  by  the  Great  Northern 
Ry.  Co.  The  Wallace  Construction  Co.,  of 
Fort  Smith,  Ark.,  on  July  7,  was  awarded  the 
contract  by  the  Forth  Smith  &  Van  Buren 
Ry.  Co.,  First  National  Bank  Bldg.,  Fort 
Smith,  Ark.,  for  30,000  cu.  yds.  of  earth  work 
on  the  new  line.  The  Batesville  Southwestern 
Ry.  awarded  the  contract  for  the  construction 
of  about  17  miles  of  clearing  and  grading  to 
J.  B.  Lewis,  Batesville,  Miss.  The  Globe 
Lumber  Co.,  Ltd.,  Yellow  Pine,  La.,  has 
awarded  the  contract  for  the  construction  of 
a  logging  spur  grade  to  W.  R.  Guess,  Ring- 
gold, La.  The  contracts  for  the  construction 
of  about  14  miles  of  line  have  been  let  by 
the  Waynesburg  &  Blacksville  St.  Ry.  Co., 
Waynesburg,  Pa.,  as  follows :  H.  F.  Stark, 
Greensburg.  Pa.,  8  miles  and  Barardelli  Con- 
struction Co.,  Fairmont,  W.  Va.,  6  miles.  The 
W.  K.  Palmer  Co.,  Dwight  Bldg.,  Kansas 
City,  Mo.,  has  been  awarded  the  contract  for 
all  engineering,  reports,  etc.,  on  the  proposed 
Texas,  Gulf  &  Northern  Ry.,  from  a  point  on 
the  Santa  Fe  in  Parmer  County,  Texas,  to  a 
point  on  the  Texas  &  Pacific  at  or  near  Mid- 
land. Texas,  a  distance  of  about  175  miles. 
Bids  have  been  opened  by  the  Southern  Pa- 
cific for  the  construction  of  the  first  1(J  miles 
of  the  100-mile  line  from  Glamis,  Cal.,  to  the 
Palo  Verde  Valley.  Dobbins-Wilson  Con- 
struction Co.,  Rosedale,  Kan.,  has  been 
awarded  6  miles  of  heavy  road  work  south- 
west of   Kansas   City,   Mo.,   which   will  re- 


quire about  9  months  for  completion.  The 
contract  for  road  work  near  Greenwood,  Mo., 
has  been  awarded  to  the  Davidson  Construc- 
tion Co.,  of  Independence,  Mo.  The  Utah 
Construction  Co.,  Ogden,  Utah,  has  let  sub- 
contracts on  their  work  as  follows :  GO  mile 
line  of  Central  Idaho  Ry.  from  Richfield  to 
Taft,  J.  W.  Powell,  C.  A.  Powell,  A.  S.  Full- 
mer, H.  S.  Huntsman,  J.  A.  Deacon,  Redmile 
&  Fliener,  John  Grant,  J.  Anderson  and  P. 
Miller  all  of  Richfield,  Idaho,  and  Eaggles- 
ton&  Mathews,  Hailey,  Idaho;  the  58  mile 
line  of  the  Idaho  Northern  Ry.  from  Emmett 
to  Smith's  Ferry,  mentioned  above,  to  W.  W. 
Brown,  Salt  Lake  City,  Utah,  Mendenhall 
Construction  Co.,  Springville,  Utah,  L.  R. 
Wattis,  Co.,  Nampa,  Idaho,  and  Deal  Con- 
struction Co.,  bpringville,  Utah ;  the  St. 
Thomas  branch  of  the  San  Pedro,  Los  An- 
geles &  Salt  Lake  R.  R.,  to  Sumsion  Bros., 
Moapa,  New,  Banks  Bros.,  Moapa,  Nev.,  W. 
M.  Smith,  Moapa,  Nev.,  and  Deal  Construc- 
tion Co.,  Springville,  Utah. 

L.  J.  Schooffy,  San  Francisco,  Cal.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  an  incline  railroad  from  Merced  River 
at  El  Portal,  Cal.,  to  the  top  of  the  mountain. 
The  cost  of  the  work  is  estimated  at  $150,000. 

L.  M.  Rice,  Central  Bldg.,  Seattle,  Wash., 
Chief  Engineer  of  the  Klickitat  Irrigation 
&  Power  Co.,  has  been  granted  permission 
by  the  U.  S.  government  to  construct  40  miles 
of  irrigation  ditches  in  Yakima  Indian  reser- 
vation at  a  cost  between  $12,000,000  and  $15,- 
000,000. 

W.  D.  Johnson,  Hartford,  Conn.,  has  been 
awarded  the  contract  for  the  construction  of 
a  dam  and  hydraulic  plant  on  the  Colorado 
River  at  Austin,  Texas.  His  bid  for  the 
work  was  $1,600,000. 

Bids  have  been  advertised  by  the  Board  of 
Lee  County  Supervisors  to  be  received  until 
August  9  at  the  office  of  the  clerk,  Jones- 
ville,  Va.,  for  the  improvement  of  about  180 
miles  of  county  highway.  The  contracts  for 
the  grading  of  81  miles  of  road  have  been 
let  at  Wise  C.  H.,  Va.,  as  follows :  Bunn 
&  Co.,  Sections  1,  3,  4  and  11 ;  T.  Towles 
&  Co.,  Sections  5  and  9.  The  contract  for 
the  construction  of  27,000  ft.  of  revetment 
on  the  Missouri  River  18  miles  below  Kan- 
sas City,  Mo.,  has  been  awarded  by  Maj.  E. 
H.  Schulz,  U.  S.  Engineer,  Kansas  City,  Mo., 
to  Rust,  Swift  &  Co.,  Chemical  Bldg.,  at 
$8.09  per  lin.  ft. 


A  recent  census  of  the 
railways    of    the  world 
The  World's  shows  that  there  are  625,- 
008   miles  of   railroads  111 
Railways.      the    whole    world.  This 
does     nut     include  street 
railways,  trolley  lines  and 
other  light  structures.    The  mileage  on  each 
continent  is  given  as  follows :    Europe,  204.- 
904;    Asia,    61,800;    Africa  ,20,809;  North 
America,  277,015 ;  South  America,  42,329,  and 
Australia,  18,849. 

This  shows  that  of  the  total  mileage  54 
per  cent  is  in  the  new  world.  North  America 
alone  has  10,000  miles  more  than  Europe 
and  Asia  combined,  which  latter  two  have 
1,250  million  population  as.  against  115  mil- 
lions in  North  America. 

This  rate  of  growth  is  shown  to  have  been 
on  the  whole  comparatively  stable  during  the 
latter  years.  The  increase  was  14,144  miles 
in  190!)  and  62,800  for  the  four  years  ending 
in  1909.  Even  these  figures' do  not  adequately 
show  the  enormous  consumption  of  capital, 
for  in  this  country  of  late  years,  as  well 
as  in  Europe,  much  more  has  been  expended 
in  improving  existing  railroads  than  for  ad- 
ditions to  mileage. 

During  the  last  year  more  railway  has 
been  built  in  Asia  than  Europe,  and  in  four 
years  nearly  as  much.  Asia,  British  India 
and  Ceylon  has  more  than  half  the  mileage, 
but  Russia  has  just  opened  a  line  1,258  miles 
long  in  Central  Asia.  China  has  5,288  miles 
of  railway  and  3,000  of  it  was  built  in  the 
last  four  years.  Japan,  with  the  lines  it  has 
built  in  Corea,  has  little  more  than  China. 

In  Africa  there  is  notable  activity.  In  the 
older  civilized  parts  of  the  north  the  addi- 
tions have  not  been  great,  but  in  the  British 
South  Africa  union  the  recent  increase  in 
mileage  has  been  2,720.  and  it  now  has  mare 
railroads  than  any  other  two  countries  on  the 
continent. 

In  North  America,  Canada  and  Mexico 
have  increased  their  mileage  proportionately 
more  than  the  United  States,  but  the  mileage 
in  this  country  was  already  so  great  that 
a  small  percentage  made  a  great  amount. 

In  South  America  the  8.237  miles  added  in 
the  last  four  years  is  an  increase  of  24  per 
cent.  Central  America  and  the  West  Indies 
are  reckoned  with  South  America.  Argentine 
Republic  has  more  than  a  third  of  the  rail- 
ways of  South  America. 


RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

It  is  rumored  that  the  Stevenson.  Ala., 
extension  of  the  Southern  R.  R.  from  Chat- 
tanooga, Tenn.,  will  be  finished  in  the  near 
future.  G.  H.  Gatlin,  Knoxville,  Tenn.,  is 
Engineer,    Maintenance  of  Way. 

Promoters  have  under  consideration  a 
scheme  to  build  a  new  railroad  line  from  De- 
catur, Ala.,  westward  to  Russellville,  con- 
necting with  the  North  Alabama  R.  R.,  and 
on  to  Red  Bay,  where  a  connection  will  be 
made  with  the  Illinois  Central,  a  distance  of 
about  74  miles.  L.  P.  Troup  and  H.  R.  Davis 
of  Decatur,  Ala.,  are  reported  interested  in 
the  project. 

Arkansas. 

®The  Fort  Smith  &  Van  Buren  Ry.  Co., 
O.  P.  Allee,  First  National  Bank  Bldg.,  Fort 


Smith,  Ark.,  Chief  Engineer,  has  awarded 
the  contract  for  30,000  yds.  of  earthwork  on 
the  proposed  line  to  the  Wallace  Construc- 
tion  Co.,   Fort    Smith,  Ark. 

California. 

©Contracts  for  the  building  of  the  in- 
cline railroad  from  the  Merced  river  at 
El  Portal  to  the  top  of  the  mountain  and 
into  the  timber  belt  on  the  high  plateau 
above  the  canyon  have  been  let  to  L.  J. 
Scooffy  of  San  Francisco.  Engineer  G.  H. 
Nickerson,  Merced,  Cal.,  has  a  corps  of  men 
now  in  the  field  working  out  all  of  the  field 
and  grade  notes,  settling  all  line  and  grade 
stakes  and  doing  such  other  work  as  is  pre- 
liminary to  the  grading  and  building  of  the 
road.  The  contracts  held  by  Scooffy  aggre- 
gate $150,000.    This  incline  railroad  from  a 


point  on  the  Merced  river  to  the  top  of  the 
mountain  will  be  8,000  ft.  and  will  have  a 
maximum  grade  of  30  per  cent. 

One  survey  has  been  completed  and  engi- 
neers are  at  work  on  a  second  for  the  con- 
struction of  the  23-mile  line  of  the  Clear 
Lake  Railway  Co.  from  Hopland  to  Lake- 
port.  Capital  amounting  to  $100,000  for  the 
work  has  been  secured  and  contract  will  be 
let  some  time  in  August.  C.  R.  Rankin. 
Lakeport,  Cal.,  is  Chief  Engineer.  Charles 
M.  Hammond,  Upperlake,  Cal.,  is  President, 
and  E.  Howard,  Lakeport,  Cal.,  is  Secretary. 

It  is  reported  at  Merced,  Cal.,  that  the 
Yosemite  Valley  R.  R.  will  build  spurs  and 
sidings  at  the  falls  and  that  contracts  for  the 
work  will  be.  let  shortly.  G.  H.  Nickerson, 
Merced,  Cal.,  is  Chief  Engineer  of  the  com- 
pany. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


33 


34 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  3. 


Advices  from  Han  ford,  Cal.,  state  that  a 
crew  of   surveyors   under   Ben   Duffy  have 
started  work  on  the  Hanford  &  Summit  Lake 
extension  to  Jamison  and  grading  will  soon 
be  under  way. 

It  is  rumored  that  a  plan  is  under  con- 
sideration for  the  extension  of  the  McKit- 
trick  Railroad  from  Lokern,  Cal.,  west  and 
north  through  the  Mark  Hopkins  tract  to  the 
Los  Hills. 

It  is  reported  that  bids  have  been  received 
by  the  Southern  Pacific  Ry.  Co.  for  the  con- 
struction of  the  first  16  miles  of  the  pro- 
posed 100-mile  branch  line  from  Glamis  to 
the  Palo  Verde  Valley  in  California.  Wil- 
liam Hood,  San  Francisco,  Cal.,  is  Chief  En- 
gineer of  the  company. 

The  City  Trustees  of  Turlock,  Cal.,  have 
decided  to  grant  the  Tidewater  &  Southern 
R.  R.  Co.  a  franchise  to  operate  through  that 
city. 

The  Chamber  of  Commerce,  Merced,  Cal., 
has  indorsed  the  proposition  of  the  Tide- 
water &  Southern  Ry.  Co.,  building  from 
Stockton  to  Turlock,  to  extend  its  line  to 
Merced  providing  the  citizens  of  the  latter 
city  subscribe  $150,000  for  stock.  Grading  is 
already  under  way  from  Turlock  toward  the 
Merced  river. 

Colorado. 

It  is  reported  in  Antonita,  Colo.,  that  the 
Union  Pacific  Ry.  Co.  is  planning  the  exten- 
sion of  the  line  from  Briggsdale  north 
through  the  Greeley-Poudre  Irrigation  Dis- 
trict, thence  eastward  to  the  vicinity  of  Wil- 
low Creek  reservoir,  No.  2. 

Tracklaying  on  the  Cheyenne- Wellington 
branch  of  the  Chicago,  Burlington  &  Quincy 
R.  R.  has  commenced  at  the  Wellington, 
Colo.,  end  and  will  be  rushed.  The  grade 
has  been  completed  with  the  exception  of  a 
deep  cut  and  tunnel  under  the  Denver  Pacific 
at  Speer,  and  the  crossing  of  the  Union  Pa- 
cific and  Crow  creek  entering  Cheyenne.  Day 
and  night  shifts  are  at  work  on  these 
stretches.  It  is  expected  the  line  will  be 
ready  for  trains  in  30  days. 

Georgia. 

Carroll  Bros.,  grading  contractors,  have 
established  camps  in  the  vicinity  of  Nor- 
cross,  Ga.,  and  will  do  the  grading  for  the 
double  tracking  of  the  Southern  R.  R. 
through  that  section. 

Practically  all  right  of  way  for  the  con- 
struction of  an  electric  line  from  Indian 
Springs  to  Jackson,  Ga.,  with  branch  line 
to  Griffin,  has  been  secured  and  Capt.  W.  F. 
Smith  is  preparing  to  start  construction  work 
at  the  Jackson  end  of  the  line  within  a  short 
time.  The  latter  city  has  granted  the  pro- 
moter of  the  railway  several  valuable  fran- 
chises throughout  the  city. 

Work  is  being  pushed  with  all  possible  ra- 
pidity on  the  double  tracking  of  the  Southern 
Ry.  between  Oakwood  and  Cross  Keys,  a 
distance  of  33  miles.  The  cost  of  the  work, 
which  it  is  planned  to  have  completed  by 
January  I,  is  estimated  at  $500,000.  As  men- 
tioned in  a  recent  issue  of  Engineering  & 
Contracting,  the  job  is  being  done  in  three 
separate  contracts.  Lane  Bros,  of  Alta 
Vista,  Va.,  have  the  contract  for  the  twelve 
tniles  between  Oakwood  and  Buford;  C.  W. 
Lane  &  Co.,  Inc.,  of  Atlanta,  are  doing  the 
work  between  I'm  ford  and  I'iltman,  while 
M.  M.  Elkan  of  Macon  has  the  contract  be- 
tween Pittman  and  Cross  Keys.  There  is  a 
gap  of  about  five  miles  between  Sewanee  and 
Duhlth  which  will  not  be  double-tracked  at 
♦  be  present  time.  About  500  men  are  em- 
ploye! by  the-  three-  contractors. 

City  &  Suburban  Ry.  Co.,  F.  D.  Aiken, 
General  Manager,  Brunswick,  Ga.,  is  prepar- 
ing to  extend  the  street  car  line  on  L  St. 
to  the  factory  of  the  Southeastern  Naval 
Stores  Co.,  a  distance  of  about  I  mile 

Idaho. 

®Thc  Utah  Construe  lion  Co.,  Ogden,  Utah, 
lias  been  awarded  tin-  contract   for  the-  con 
strurtiedi  of  the  Idaho  Northern  Ry,  from  Km 
mctt  lei  Smith's  berry.     The  line  covers  a  dis- 
tance- o|  :,H  nub  s  and  follows  up  llic-  Payette 
River  from  Kmim-it  to  Smith's  Kerry.     It  is 


rather  heavy  work,  being  considerable  rock 
work  with  three  tunnels  on  the  line,  and  a 
large  portion  of  it  will  be  sublet.  It  is  ideal 
work  for  station  men,  and  a  goodly  number 
of  station  men  have  already  taken  contracts 
on  this  line.  The  sub-contractors  there  at 
present  are:  W.  W.  Brown,  Salt  Lake  City, 
Utah ;  Mendenhall  Construction  Co.,  Spring- 
ville,  Utah ;  L.  R.  Wattis  Co.,  Nampa,  Idaho ; 
Deal  Construction  Co.,  Springville,  Utah. 

The  Utah  Construction  Co.,  Ogden,  Utah, 
which  was  recently  awarded  the  contract  for 
the  construction  of  the  Central  Idaho  Ry., 
Kamas  Prairie  Branch,  from  Richfield,  Idaho, 
to  Taft,  a  distance  of  60  miles,  has  work  well 
under  way.  Sub-contracts  have  been  let  to 
the  following:  J.  W.  Powell,  Richfield,  Ida- 
ho; C.  A.  Powell,  Richfield,  Idaho;  A.  S.  Full- 
mer, Richfield,  Idaho ;  H.  S.  Huntsman,  Rich- 
field, Idaho;  J.  A.  Deacon,  Richfield,  Idaho; 
Redmile  &  Fliener,  Richfield,  Idaho ;  John 
Grant,  Richfield,  Idaho;  J.  Anderson,  Rich- 
field, Idaho;  P.  Miller,  Richfield,  Idaho;  Eag- 
gleston  &  Mathews,  Hailey,  Idaho.  ' 

Work  is  to  be  resumed  on  the  Pingree- 
Wilton  'line  of  the  Northern  Pacific  and  the 
work  rushed  through  to  completion.  The 
grading  has  been  practically  completed,  but 
none  of  the  bridge  work  has  yet  been  done. 
The  contractor  will  begin  laying  rails  from 
Pingree  and  working  west  and  the  bridge 
crews  will  move  on  ahead  and  finish  up  their 
work  in  time  for  the  track  layers. 

Contracts  have  been  let,  it  is  reported,  by 
the  Pacific,  Idaho  &  Northwestern  R.  R. 
(Pin  Route),  which  has  headquarters  at  New 
Meadows,  Idaho,  for  the  construction  of 
its  line  from  that  city  to  Lardo,  Idaho,  and 
for  the  reballasting  and  laying  'of  heavy 
steel  over  the  entire  route  from  Weiser 
north.  It  is  generally  believed  that  the  Pin 
Route  is  a  scheme  for  uniting  the  Northern 
Pacific  and  the  Chicago  &  Northwestern 
roads. 

Illinois. 

Investigation  and  report  on  the  proposed 
interurban  railway  between  Peoria  and  Quin- 
cy, 111.,  is  under  way  by  Robert  H.  Baldwin, 
1243  Monadnock  Bldg.,  Chicago,  111.,  for  the 
Allen  Engineering  Co.  of  Chicago.  The 
route  as  projected  will  be  about  170  miles  in 
length. 

The  Chicago  Wrecking  Co.  has  submitted 
to  F.  W:  Brooks,  Trustee,  Macomb  &  West- 
ern Illinois  R.  R.,  a  bid  of  $30,000  for  the 
company's  line.  A  certified  check  for  $5,000 
accompanied  the  bid. 

Active  steps  are  being  taken  toward  the 
actual  construction' of  the  proposed  line  from 
Rockford  to  Peoria,  111.,  of  the  Milwaukee, 
Peoria  &  St.  Louis  R.  R.  Surveys  for  the 
road  were  made  about  8  years  ago.  F.  W. 
Cherry,  Princeton,  111.,  is  promoting  the 
project. 

It  has  been  announced  that  the  Westing- 
house  Electric  &  Manufacturing  Co.  of  New 
York  City  is  at  work  on  "lans  and  estimates 
for  the  complete  electrical  construction  of 
the  new  line  of  the  Quincy  &  Terre  Haute 
Ry.  from  Quincy  to  Pittsiield,  111.,  passing 
through  Liberty,  Beverly,  Kingston  and  Bay- 
Iis.  The  Board  of  Directors  of  the  railway 
company  are  W.  C.  Fick,  S.  P.  Landcraft, 
J.  F.  Tellbueschcr,  F.  W.  Knollcnberg,  L.  C. 
Cox,  of  Quincy;  W.  A,  Prindle,  White  Hall; 
J.  A.  Wible,  Kansas  City;  II.  C.  Simons, 
Virden;  Mr.  I  licks,  of  Pittsiield. 

Promoters  of  the  Amboy-Lee  Center  Elec- 
tric Line  have  submitted  a  proposition  to  Ro- 
clielle,  111.,  offering  to  construct  a  road  to 
that  place  providing  the  citi/ens  in  that  vi- 
cinity purchase  $30,(100  of  bonds.  A  com- 
mittee has  been  appointed  to  take  up  the 
matter  of  placing  the-  bonds. 

The  Kankakee  City  Si  reel  Car  Co.,  Kan- 
kakee, 111.,  plans  the  extension  of  its  lines  to 
the  Commercial  Subdivision  on  East  Court 
St.,  to  the  Uig  Kour  right  of  way,  thence 
through  the  Risser  tract  into  the  above  sub- 
division. 

The  Pittiburg,  Fort  Wayne  &  Chicago  R.  R. 
has  tiled  condemnation  siiiis   for  acquisition 
of  the  property  neeess,ir\  to  carry  out  its  tor 
initial  nlans  on   the   West    Side,  Chicago,  111. 


The  new  terminal  will  continue  to  be  used 
jointlv  by  the  Pittsburg,  Fort  Wayne  &  Chi- 
cago Railroad,  the  Chicago,.  Burlington  & 
Quincy  Railroad,  the  Panhandle,  controlled 
and  operated  by  the  Pennsylvania,  and  the 
Chicago  &  Alton.  It  is  proposed  first  to  build 
a  huge  freight  terminal  elsewhere,  by  which 
it  will  dispose  of  the  freight  traffic  handled 
by  these  lines  in  the  section  now  occupied 
by  the  Union  passenger  station,  and  with 
that  end  in  view  the  company  is  acquiring  all 
of  the  oroperty  between  Jefferson  and  Des- 
plaines  Sts.  and  extending  from  Van  Buren 
St.  south  to  Ewing  St.,  with  the  right  of  way 
about  100  ft.  west  of  Jefferson  St.,  south  to 
Fifteenth  St.,  the  cost  of  the  land  involving 
several  millions  of  dollars. 

The  East  St.  Louis,  111.,  Council  Commit- 
tee has  under  consideration  two  measures  in 
regard  to  railroad  construction  in  that  city. 
One  is  an  ordinance  submitted  by  the  officials 
of  the  East  St.  Louis  &  Suburban  Ry.  Sys- 
tem for  a  franchise  to  operate  a  line  from 
Relay  Depot  to  the  east  end  of  the  Illinois 
approach  of  the  St.  Louis  free  bridge.  The 
other  is  from  the  Southern  Traction  Co.,  for 
right  of  way  on  Market  Ave.  from  19th  to 
29th  St.  for  the  construction  of  an  electric 
line. 

It  is  expected  that  work  will  be  started 
about  July  20  on  the  New  Illinois  Central 
yards  and  roundhouse  at  Champaign,  111.,  for 
which  the  contract  has,  it  is  said,  already 
been  let. 

The  Champaign  Street  Railway,  Gas  & 
Electric  Co.,  Champaign,  111.,  has  appropri- 
ated $45,000  for  the  construction  of  improve- 
ments during  this  summer.  The  work  con- 
templated will  include  the  double  tracking  of 
the  street  car  line  from  the  Flat  Iron  in 
Urbana  along  Main  St.  to  the  courthouse. 

Promoters  are  seriously  considering  plans 
for  the  construction  of  an  interurban  elec- 
tric railway  connecting  Freeport  and  Dixon, 
111.  R.  D.  Juehner,  J.  W.  Miller,  Jacob  Weiss 
and  Louis  Dickes,  Freeport,  111.,  are  inter- 
ested in  the  proposition. 

Indiana. 

The  Columbia  Construction  Co.  of  In- 
dianapolis, Ind.,  has  been  incorporated  with 
a  capital  stock  of  $5,000  and  proposes  to  do 
general  contracting.  Frank  M.  Thompson, 
L.  B.  Sulgran,  I.  C.  Ellis  are  incorporators. 

Arangements  have  been  made  by  the  Ko- 
komo,  Frankfort  &  Western  Traction  Co.  for 
the  construction  of  a  line  between  Frankfort 
and  Kokomo,  Ind. 

The  County  Commissioners,  Logansport, 
Ind.,  have  granted  the  application  of  t'  e  Fort 
Wayne  &  Wabash  Valley  Traction  Co.,  for 
permission  to  construct  an  extension  of  the 
North  Side  car  line  on  Michigan  pike,  a  dis- 
tance of       of  a  mile. 

The  Vincennes.  Washington  &  Eastern 
Traction  Co.  has  filed  an  application  with  the 
Common  Courcil  of  Loogootee,  Ind.,  for  the 
use  of  Main  St.  from  the  point  near  where 
the  line  enters  the  city  to  the  residence  of 
Noah  Moser  in  the  eastern  part  of  the  town. 

City  Council  of  Laf"vette.  It  H  has  under 
consideration  the  elevation  of  railroad  tracks 
eliminating  the  dangerous  grade  crossings 
throughout  the  city.  No  definite  action  has  as 
yet  been  taken. 

Notice  has  been  filed  with  the  Secretary  of 
State,  at  Indiarapolis  Ind.,  by  the  Chesapeake 
&  Ohio  Ry.  Co.  of  Indiana,  of  an  increase 
of  capital  'stock  of  tl  c  road  from  $2,000,000 
to  $5,000,000. 

It  is  reported  th;  t  the  Illinois  Central  R.  R. 
has  work  under  way  electrifying  the  second 
track  of  the  road  leased  to  the  Chicago,  Lake- 
Shore  &  South  Bend  K>.  R.  between  Kensing- 
ton and  South  Pond,  lid 

icwa. 

Actual  constructii  n  work  is  now  under  way 
on  the  proposed  line  of  tin-  Red  Oak  &  North- 
eastern K  R  to  Imogcno.  The  camp  of  the 
grading  c  rew  is  located  c  11  the  Jcnks  farm,  a 
mile  south  and  one  west  of  Climax.  The  first 
gradii  g  is  |o  bo  done  in  the  hill  just  east 
of  the  camp,  this  being  the-  place  where  the 
largest  cut  will  bo  made.     The  cut  will  be  31 


•I«  indicates  work  now  open  for  bids.    (•>  indicates  a  contract  let  recently. 
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feet  deep  and  will  necessitate  the  removal  of 
17,000  yards  of  dirt.  Another  camp,  that  of 
the  engineer  and  his  corps,  has  been  erected 
a  mile  north  and  nearly  two  miles  east  of 
Climax,  on  the  farm  of  the  Swante  Anderson 
■estate,  and  i:  is  near  enovgh  midway  between 
terminals  that  it  can  be  used  until  the  com- 
pletion of  the  line. 

®1  he  Iowa  traction  Co..  Osl<"  c",  ';' ,  "c 
which  George  Wodehouse  is  president,  has  let 
the  contract  for  grading  the  entire  line  be- 
tween Oskalcosa  and  Waterloo,  la.  to  C.  E. 
Coon  &  Co.,  Omaha.  Neb.  The  line  is  110 
miles  long,  and  the  cost  of  the  earth  work, 
exclusive  of  the  bridges,  will  run  into  the 
neighborhood  of  $600,000.  Work  will  com- 
mence on  the  north  end  of  the  line  and  oper- 
ations are  to  be  started  by  the  first  of  Au- 
gust. The  company  will  begin  with  two  steam 
shovels,  60  scrapers  and  an  equal  number  of 
graders,  employing  150  teams  and  about  200 
men.  There  are  no  very  deep  cuts  or  high 
grades  on  the  entire  distance.  The  new  line 
will  connect  up  eight  towns  including  Oska- 
loosa,  Barnes  City,  Montezuma,  Malcom,  Ta- 
ma, Toledo,  Traer,  Eagle  Center  and  Water- 
loo. There  will  be  two  good  sized  river 
bridges  on  the  line,  one  across  South  Skunk 
river,  northeast  of  Oskaloosa,  the  other  across 
the  Iowa  river  at  Tama.  North  Skunk  river 
will  also  be  bridged,  but  at  the  place  where 
the  road  crosses  it,  the  stream  is  not  very 
wide  and  the  bridge  will  not  be  large. 

It  is  reported  that  R.  J.  Dunham,  President 
of  the  Sioux  City  Service  Co.,  Sioux  City,  la., 
is  considering  the  construction  of  a  line  to 
Crystal  Lake. 

Kansas. 

Promoters  of  the  proposed  Southwestern 
Kansas  &  Colorado  Ry.  from  Anthony,  Harper 
County,  Kan.,  westward  through  the  southern 
tier  of  Kansas  counties  and  touching  North- 
ern Oklahoma,  are  greatly  encouraged  at  the 
outlook  for  an  early  beginning  of  grading  for 
the  roadbed.  It  has  been  announced  by  E.  H. 
Hurd,  Coldwater,  Kan.,  general  attorney  of 
the  company,  that  several  townships  through 
which  the  proposed  route  will  pass  will  soon 
hold  elections  to  vote  bonds.  The  road  was 
first  surveyed  from  Hardtner  west  to  Engle- 
wood.  This  route  has  been  changed  and  sur- 
vey made  westward  out  of  Anthony,  striking 
the  old  survey  at  Aetna.  From  Aetna  west 
to  Englewood  the  old  survey  will  be  used. 
From  the  fact  that  the  line  of  survey  started 
from  the  Kansas  City,  Mexico  and  Orient 
railway  right-of-way  at  Anthony  the  report 
that  the  new  road  will  be  an  Orient  feeder 
has  gained  credence.  It  is  the  ultimate  pur- 
pose of  the  promoters  of  the  new  road  to  ex- 
tend it  westward  from  Englewood  through 
Liberal  into  Colorado,  touching  the  artesian 
valley  near  Richfield,  Morton  county,  Kan. 
This  would  give  Hugoton  a  railroad  also. 
Trinidad  possibly  would  be  the  western  ter- 
minal. 

Kentucky. 

Advices  from  Maysville,  Ky.,  state  that 
work  has  begun  on  laying  the  steel  rails  of 
the  new  track  for  the  Chesapeake  &  Ohio 
R.  R.,  between  Springdale  and  that  city. 

The  Nashville,  Chattanooga  &_  St.  Louis 
R.  R.  Co.,  constructing  a  belt  line  around 
Hickman,  Ky.,  has  grading  nearly  completed, 
and  it  is  expected  that  by  August  16  the  road 
will  be  opened  for  operation. 

City  Council  of  Shelbyville,  Ky.,  has  granted 
the  Louisville  &  Interurban  Ry.  a  right  of 
way  through  Main  St.  providing  the  company 
maintains  the  street  between  the  tracks  and  on 
each  side,  and  pays  $10,000  cash  to  the  city. 

Louisiana. 

The  Lake  Borge  Canal,  according  to  an  an- 
nouncement by  R.  C.  Dreyfus,  New  Orleans, 
La.,  has  been  sold  for  a  sum  aggregating  $1,- 
000,000.  The  deal  has  been  consummated  by 
J.  H.  Hoadley,  President  of  the  Alabama  Con- 
solidated Coal  and  Iron  Company,  a  syndicate 
which  he  and  Senator  James  F.  Shaw  of 
Massachusetts  are  the  leaders.  The  purchase 
of  this  canal  is  in  furtherance  of  the  scheme 
to  carry  mineral  products  of  the  Birmingham 
district  to  New  Orleans  by  way  of  Mobile — 


a  water  route.  In  a  few  days  it  is  expected 
the  announcement  will  be  forthcoming  that 
the  projected  railroad  line  from  Gadsden  to 
Birmingham  and  to  Tuscaloosa  has  been  con- 
tracted for.  This  line  will  put  the  district  in 
actual  touch  with  New  Orleans  by  way  of  the 
Warrior  and  Alabama  Rivers. 

®The  contract  for  the  necessary  excavation 
on  the  proposed  Logging  spur  of  the  Globe 
Lumber  Co.  of  Yellow  Pine,  La.,  has  been 
awarded  to  W.  R.  Guess,  Ringold,  La.  J.  W. 
Martin  is  treasurer  and  general  manager  of 
the  lumber  company. 

The  Zachary  &  Northeastern  R.  R.,  oper- 
ating between  Zachary  and  Deerford,  will  be 
sold  August  12  by  the  Sheriff  at  the  Parish 
Court  House,  Baton  Rouge,  La. 

The  mortgage  of  the  New  Orleans,  Fort 
Jackson  and  Grand  Isle  Railroad  for  $5,000,- 
000  was  recorded  at  Point  a  la  Hache,  La.  It 
is  to  cover  a  bond  issue  of  $5,000,000  and 
specifies  that  the  money  is  to  be  used  for  the 
improvement  of  the  road.  This  is  a  part  of 
the  development  contemplated  under  the  recent 
purchase  of  the  line  by  Charles  D.  Warren, 
president  of  the  Traders'  Bank  of  Toronto, 
and  associates.  The  bonds  are  placed  with  a 
New  York  trust  company. 

Minnesota. 

®The  contract  for  the  construction  of  build- 
ings for  the  use  of  the  Duluth,  Minn,  terminal 
of  the  Duluth,  Winnipeg  &  Pacific  Ry.  has 
been  let  to  Bailey  &  Marsh,  Minneapolis, 
Minn.  The  contract  will  include  the  construc- 
tion of  a  10-stall  round  house,  a  big  machine 
shop,  a  large  store  house  and  office  building. 
Work  will  be  started  at  once. 

After  working  a  large  crew  day  and  night 
for  more  than  a  month  and  enlisting  the  aid 
of  two  crews  of  engineers,  officials  of  the 
Canadian  Northern  road  which  is  being  built 
from  Virginia  to  Duluth,  believe  they  have 
conquered  a  sinkhole,  300  ft.  long,  which  is 
about  two  miles  from  Eveleth,  Minn.  Though 
no  bottom  has  been  reached,  and  men  are  still 
filling  the  hole  with  dirt,  it  was  believed  safe 
to  have  the  ballasting  crew  commence  work 
fixing  the  grade  for  new  tracks  to  replace 
the  old  tracks  which  disappeared  five  weeks 
ago,  after  a  large  string  of  cars  had  passed 
over  it.  The  other  sinkholes  along  the  line 
have  been  filled  up,  and  but  for  this 
sinkhole  it  is  believed  the  new  road  could  be 
completed  by  September.  The  work  of  filling 
the  hole  up  will  cost  many  thousands  of  dol- 
lars. It  was  necessary  to  start  a  camp  for 
two  crews  of  engineers  and  assistants  who 
worked  diligently  in  trying  to  solve  the  ques- 
tion of  filling  the  hole,  which  many  believe 
is  an  underground  lake. 

An  electric  Railroad  between  Minneapolis, 
Minn.,  and  St.  Louis,  Mo.,  is  now  being  pro- 
jected by  the  Missouri,  Iowa  &  Minnesota 
Construction  Co.,  and  according  to  advices 
from  Faber,  Mo.,  engineers  are  at  work  deter- 
mining the  shortest  and  most  accessible  route, 
and  it  is  said  the  service  will  pass  through 
St.  Charles,  Troy,  Faber,  Paris,  Shelbina, 
Monticello  and  Kahoka,  Mo.,  and  Farming- 
ton,  Washington  and  Cedar  Rapids,  Iowa, 
thence  northward  in  a  direct  course  to  Minne- 
apolis. A  company  to  be  known  as  the  St. 
Louis,  Cedar  Rapids  and  Minneapolis  Railroad 
company  is  shortly  to  be  incorporated  at 
$20,000,000. 

Mississippi. 

®The  contract  for  the  clearing  and  grading 
of  17  miles  of  line  in  Mississippi  for  the 
Batesville  &  Southwestern  R.  R.  has  been 
awarded  to  J.  B.  Lewis,  Batesville,  Miss.  The 
work  will  include  about  175,000  cu.  yds.  of  ma- 
terial. 

The  Sumter  &  Choctaw  Ry.,  according  to 
information  from  Meridian,  Miss.,  has  decided 
to  construct  an  extension  of  its  line  to  Butler. 
Ala.  as  soon  as  the  necessary  bonus  is  raised 
by  citizens  of  that  city.  It  is  also  stated  that 
the  Sumter  &  Choctaw  is  to  extend  its  lines 
on  the  north  to  form  a  junction  with  the  Ala- 
bama Great  Southern  at  Hixon,  a  point  near 
Livingston.  It  is  rumored  that  President 
Allison  has  made  the  Sumter  Lumber  Com- 
pany an  offer  to  take  over  their  logging  line 
running  from  Hixon  to  a  point  near  the  Mo- 


bile &  Ohio  and  that  the  line  will  be  com- 
pleted to  a  junction  with  that  road  near  Ta- 
mola,  Miss. 

Missouri. 

The  Manufacturers'  Railway  has  been  recog- 
nized as  a  common  carrier  or  terminal  line 
before  the  Interstate  Commerce  Commission, 
and  steps  will  be  taken  to  develop  the  bridge 
and  terminal  connection  in  St.  Louis,  Mo. 
In  addition  to  increasing  the  capital  to  $0,- 

imhm         the    Busch   line   probably   will  issue 

$5,000,000  of  bonds  immediately  for  improve- 
ments. G.  F.  Moore,  St.  Louis,  Mo.,  is  presi- 
dent and  general  manager  of  the  company. 

It  has  been  announced  by  W.  S.  Kinnear, 
president  of  the  Kansas  City  Terminal  Ry. 
Co.,  Kansas  City,  Mo.,  that  the  date  for  receiv- 
ing bids  for  the  construction  of  the  pro- 
posed depot  at  that  city  has  been  postponed 
until  July  20. 

The  Wabash  R.  R.  Co.  has,  according  to  ad- 
vices from  St.  Louis,  Mo.,  arranged  to  con- 
struct an  industrial  track  into  the  vacant  prop- 
erty of  the  Hawthorne  Investment  company, 
lying  between  Sarah  street,  Boyle  avenue,  For- 
est Park  boulevard  and  Duncan  avenue,  cross- 
ing Sarah  street  and  Duncan  avenue  on  via- 
ducts. This  improvement  will  make  available 
for  the  location  of  factories  all  of  the  vacant 
property  in  that  vicinity  and  will  be  a  valuable 
addition  to  the  industrial  district  in  St.  Louis. 

A  bill  has  been  passed  by  the  City  Council 
of  St.  Louis,  Mo.,  and  submitted  to  the  Mayor 
for  his  signature,  granting  the  recently  organ- 
ized St.  Louis  &  Jennings  Ry.  a  franchise  to 
operate  an  electric  line  from  Florissant  and 
Robbins  Aves.  to  the  city  limits. 

Kansas  City,  Mo.,  and  Vicinity. 
(by  special  correspondent.) 
Dobbins-Wilson  Construction  Co.,  Rose- 
dale,  Kansas,  have  just  taken  a  six-mile  road 
contract  southwest  of  Kansas  City.  It  is  a 
heavy  piece  of  work  and  Dobbins-Wilson  an- 
ticipate it  will  take  them  about  nine  months 
to  complete  the  job. 

G.  F.  Roberts  has  taken  three  miles  and 
a  half  of  grader  work  near  Kansas  City.  Mr. 
Roberts  is  well  equipped  to  do  the  work  he 
has  and  no  doubt  will  have  the  work  well 
in  hand  in  a  very  short  time. 

Mr.  T.  L.  Campbell  of  Topeka  is  in  Mar- 
ianna,  Ark.,  looking  over  the  List  &  Gifford 
contract  at  that  place.  He  expects  to  take 
some  of  the  team  work  if  satisfactory  ar- 
rangements can  be  made. 

The  Davidson  Construction  Co.  of  Inde- 
pendence, Mo.,  has  secured  a  splendid  road 
contract  near  Greenwood,  Mo.  The  work 
in  hand  will  be  done  with  grader  and  wagons. 
For  this  contract  Mr.  Davidson  has  pur- 
chased a  new  Western  outfit.  The  work  will 
commence  as  soon  as  the  machinery  arrives 
on  the  ground. 

It  is  reliably  reported  that  Randle  &  Hood 
of  Independence,  Mo.,  have  secured  another 
county  contract  near  Lexington,  Mo.  We 
cannot  give  the  full  particulars  about  this  as 
we  do  not  have  them  at  this  writing,  but  it 
is  understood  that  there  is  about  seven  miles 
of  roadway  to  be  built. 

It  is  expected  a  contract  will  be  let  this 
coming  week  by  the  Kansas  City  Terminal 
R.  R.  involving  a  large  amount  of  crushed 
stone.  Several  Kansas  City  firms  are  figur- 
ing on  the  job. 

Business  in  general  around  Kansas  City 
in  the  contracting  world  looks  decidedly  bet- 
ter than  it  did  a  month  ago.  That  is  to  say 
the  idle  outfits  are  reduced  to  a  minimum 
and  prices  are  somewhat  improved.  Thers 
seems  to  be  considerable  work  starting  and 
a  great  deal  more  contemplated. 

Mr.  Jesse  Lean  Stubbs,  the  well-known 
labor  agent,  has  returned  to  his  former  haunts 
on  Union  avenue.  Mr.  Stubbs  is  a  partner 
of  Jas.  Downs  and  for  a  year  past  has  been 
conducting  the  Los  Angeles  office  of  that 
firm.  Mr.  Downs  will  be  in  Los  Angeles 
for  a  time  now  and  Mr.  Stubbs  will  look- 
after  the  Kansas  City  end  of  the  business. 
"Los  Angeles  is  a  nice  city,"  says  Mr.  Stubbs, 
"but,  oh !  vou  Union  avenue." 

Labor  conditions  in  Kansas  City  would 
seem  to  indicate  considerable  work  at  present. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Joe  McGeer  reports  that  it  is  now  very  hard 
to  get  men  to  go  out  on  railroad  work.  When 
a  condition  like  this  arises  there  should  be 
no  one  idle  but  there  seems  to  be  about  the 
same  number  of  ''hard  luck"  stories  as  usual. 

Montana. 

The  construction  of  a  railroad  to  Cooke 
City,  Mont.,  is  now  under  consideration  by 
capitalists  of  Louisville,  Ky.  and  Columbus, 
Mont.  S.  H.  Crookes,  Columbus,  Mont.,  is  in- 
terested. 

The  Oregon  Short  Line  R.  R.  has  officially 
granted  trackage  privileges  between  Armstead 
and  Dillon,  Mont.,  a  distance  of  21  miles,  to 
the  Gillmore  &  Pittsburg  R.  R.  for  a  period 
of  10  years  ending  June,  1921.  The  agree- 
ment authorizes  the  construction  of  a  half 
mile  branch  at  Armstead,  connecting  the  main 
line  of  the  Gilmore  &  Pittsburg  with  the 
Oregon  Short  Line,  and  the  construction  of 
another  branch,  two  and  two-thirds  miles 
long  through  a  portion  of  Dillon,  Mont.  It  is 
surmised  that  this  latter  branch  will  eventually 
be  extended  to  connect  with  the  Northern  Pa- 
cific at  Twin  Bridges. 

Nebraska. 

Shippers  of  Omaha,  Neb.,  are  interested  in 
a  proposition  to  secure  an  extension  of  the 
Chicago,  Milwaukee  &  St.  Paul  road  from 
Omaha  to  Yankton,  S.  Dak.,  tapping  lines  run- 
ning in  all  directions  in  the  territory  of  lower 
Dakotas. 

Nevada. 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
which  was  awarded  the  contract  for  the  cdV- 
struction  of  an  8-mile  branch  to  St.  Thomas, 
by  the  San  Pedro,  Los  Angeles  &  Salt  Lake 
R.  R..  has  the  work  well  under  way.  The  sub- 
contractors are  Sumsion  Bros.,  Moapa,  New ; 
Banks  Bros.,  Moapa,  New ;  W.  M.  Smith. 
Moapa,  Nev. ;  and  the  Deal  Construction  Co.. 
of  Springville,  Utah. 

New  Hampshire. 

Surveys  have  been  started  by  the  Engineers 
of  the  Boston  &  Maine  R.  R.  for  the  route 
of  the  proposed  electric  railway  to  the  sum- 
mit of  Mt.  Washington,  N.  H.  The  completed 
line  will  take  the  place  of  the  old  cog  wheel 
road  which  has  been  in  operation  for  many 
years. 

New  Mexico. 

W.  K.  Palmer  Co.,  Dwight  bldg.,  Kansas 
City,  Mo.,  has  recently  contracted  with  the 
Texas,  Gulf  &  Northern  Ry.  Co.  for  all  sur- 
veys, reports  and  other  engineering  work  re- 
quired in  connection  with  that  company's  pro- 
posed new  line  from  Tucumcari,  N.  M.,  to  San 
Antonio,  Texas,  a  distance  of  between  500  and 
600  miles.  Engineering  corps  will  be  put  in 
the  field  at  once  and  work  pushed  to  comple- 
tion as  rapidly  as  possible. 

At  a  mass  meeting  of  the  citizens  of  Arte- 
sia,  N.  Mex.,  in  regard  to  the  construction  of 
the  proposed  El  Paso-Artesia  line  by  way 
of  Hope,  the  committee  appointed  to  confer 
with  A.  Courchesne  and  W.  H.  Winter,  El 
Paso,  representatives  of  the  St.  Louis,  San 
Diego  &  El  Paso  R.  R.,  and  P.  A.  McCarthy, 
of  the  McCarthy  Construction  Co.,  Houston, 
Texas,  reported  that  they  had  agreed  to  raise 
$100,000  for  a  bonus  besides  right  of  way  and 
ground  for  terminals,  half  of  which  is  to  be 
paid  when  the  road  was  finished  to  Hope,  and 
the  balance  January  1,  1913,  drawing  inter- 
est from  the  time  the  road  is  operated  into 
Hope.  It  was  unanimously  voted  to  ratify  the 
action  of  the  committee  and  the  committee 
was  instructed  to  complete  the  arrangements 
with  the  company. 

Work  has  been  completed  on  the  new  Atchi- 
son, Topeka  K-  Santa  Fe  cutoff  from  Cole- 
man. Texas,  to  Clovin,  N.  Mcx.,  a  distance 
of  300  miles.  Construction  work  has  been 
under  way  since  June  1,  1909. 

Ft  is  reported  in  Santa  Fe,  N.  Mcx.,  that 
the  Santa  Kc  system  sent  an  inspector  over 
the  proposed  route  of  the  St,  Louis,  Rocks 
Mountain  K-  Pacific  \iy  extension  from  Ute 
Creek  to  Taos,  recently  surveyed,  with  a  view 
of  determining  the  advisability  of  purchasing 
the  road     The  St    I.  uis,  Rocky  Mountain  Kr 


Pacific  Co.  owns  coal  fields  in  Colfax  County, 
N.  Mex.,  valued  at  $10,000,000. 

New  Jersey. 

City  Council  of  Montclair,  N.  J.,  has  passed 
an  ordinance  authorizing  a  contract  with  the 
Lackawanna  for  the  proposed  terminal  im- 
provements which  will  provide  that  town  with 
a  new  passenger  station  and  eliminate  three 
dangerous  grade  crossings.  The  Lackawanna 
will  also  double  track  its  line  between  Bloom- 
field  and  Montclair.  The  improvement  will 
cost  at  least  $600,000.  F.  L.  Wheaton,  Ho- 
boken,  N.  J.,  is  engineer  of  construction. 

New  York. 

The  Franchise  Committee  of  Little  Falls. 
N.  Y.,  has  offered  the  Little  Falls  &  Johns- 
town Electric  Railroad  a  99-year  franchise 
providing  the  company  will  build  a  spur  to 
Moreland  Park  within  10  years. 

It  is  reported  that  the  Erie  R.  R.  plans  to 
complete  the  double-tracking  of  its  entire  line 
between  New  York  and  Chicago.  This  work, 
which  will  require  the  construction  of  about 
465  miles  of  additional  second  track,  will  be 
apportioned  over  several  years  and  only  those 
sections  which  are  imperatively  needed  will  be 
constructed  in  the  current  fiscal  year.  C.  W. 
Buchholz,  New  York  City,  is  construction 
engineer. 

North  Dakota. 

The  contract  for  the  construction  of  the 
proposed  $100,000  passenger  station  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry., 
at  Minot,  N.  Dak.,  has  been  awarded  to  D.  A. 
Dinnie.  Excavation  work  will  be  started  at 
once. 

The  Robinson  Const.  Co.,  Forsyth,  Mont., 
has  started  work  at  New  Salem,  N.  Dak.,  on 
the  grade  of  the  proposed  sidetrack  leading  to 
the  new  mines  of  the  Dakota  Coal  Products 
Co.  There  is  one  heavy  cut  to  make  and 
two  heavy  fills  to  fill  in  so  it  is  expected  that 
it  will  take  about  three  weeks.  The  sidetrack 
to  the  mines  is  a  little  over  one-half  of  a  mile 
in  length  and  connects  with  the  passenger 
track  about  eighty  rods  east  of  New  Salem, 
running  almost  direct  north  to  the  coal  chutes. 

Citizens  throughout  Mercer,  Dunn  and  Mc- 
Kenzie  counties,  N.  Dak.,  are  practically  cer- 
tain the  Northern  Pacific  will  extend  a  line 
through  that  section  of  the  country. 

Ohio. 

The  Akron,  Canton  &  Youngstown  R.  R., 
operating  a  belt  line  around  Akron,  O.,  is  con- 
templating plans  for  the  construction  of  an 
extension  of  its  line  to  Youngstown,  where 
a  connection  will  be  effected  with  the  Lake 
Shore  R.  R. 

The  Ridgeley  &  Miller  Ave.  R.  R.  Co., 
Ridgeley,  O,  has  been  incorporated  to  con- 
struct and  operate  a  railroad.  The  incor- 
porators of  the  company,  which  is  capitalized 
at  $25,000,  are  John  L.  Miller,  James  T.  Van- 
dergritt,  Alfred  Ridgeley,  Robert  A.  Rad- 
cliff,  of  Ridgelev;  Conrad  A.  Miller,  Cumber- 
land, Aid. 

The  Cleveland,  Akron  &  Columbus  Ry.  Co., 
and  the  Cincinnati  &  Muskingum  Valley  R.  R. 
Co.  have  consolidated  and  will  operate  the 
lines  under  the  new  organization.  The  follow- 
ing officers  have  been  elected :  Joseph  Wood, 
Pittsburg,  president ;  S.  C.  Scott,  Pittsburg, 
vice-president :  S.  B.  Liggett,  Pittsburg,  sec- 
retary, and  T.  H.  B.  McKnight,  Pittsburg, 
treasurer. 

Plans  are  under  consideration  for  the  con- 
struction of  a  belt  line  railway  encircling  the 
l  ast  Side  business  district  of  Cleveland,  O. 
Max  I..  Goodman,  E.  22d  St..  Cleveland,  O.. 
is  said  to  be  interested.  The  road,  if  built 
in  accordance  with  tentative  plans,  will  be 
approximately  six  miles  long,  and  will  relieve, 
it  is  believed,  much  of  the  congestion  in  street 
..ii  traffic,  experienced  during  rush  hours.  It 
also  will  act  as  a  cross-town  line. 
Oklahoma. 

A.  N.  Hull-'.  Fan  Wi  nli.  Texas.  f..ri>-rlv 
Constructing  Engineer  of  the  Frisco,  has  been 
appointed  Chief  Engineer  of  the  recently  or- 
ganized Ardmore,  Duncan  it  I.awton  R.  R. 
Co.,  which  proposes  the  const  ruction  of  a  line 


from  Ardmore  to  Law.on,  Okla.,  a  distance 
of  100  miles.  This  project  was  mentioned  in 
our  July  5  issue. 

Advices  from  St.  Louis,  Mo.,  state  that 
financial  plai  s  h?\c  progik==  *  :*  iwj 
for  the  construction  of  a  new  railroad  from 
St.  Louis  to  Martha,  Okla.,  through  Willow 
Springs,  Mo.,  Fayetteville,  Ark.  and  Okla- 
homa City.  The  exact  route  has  not  been 
determined  upon,  but  it  will  be  through  that 
par:  of  Southern  Misscuri,  which  lacks  trans- 
portation facilities,  in  the  direction  of  Fay- 
etteville, and  thence  to  Martha,  where  connec- 
tion will  be  made  with  the  Kansas  City.  Mex- 
ico &  Orient.  St.  Louis  interests  are  consid- 
ering a  proposition  to  furnish  25  per  cent  of 
the  funds  needed.  They  are  well  disposed 
toward  the  undertal-ing,  but  stated  that  their 
decision  could  net  be  a'  nounced  until  certain 
plans  now  pending,  mature.  Malcolm  Nevin, 
New  York  City,  is  in  erested. 

The  Chamber  of  Commerce,  Oklahoma  City, 
Okla..  has  offered  to  provide  the  necessary 
right  of  way  through  Oklahoma  County  and 
terminal  site  at  Oklahoma  Citv  for  the  line  of 
the  Fort  Smith  &  Western  R.  R.  W.  M.  Bush- 
nell.  Fort  Smith.  Ark.,  is  General  Manager 
of  the  company. 

Oregon. 

It  is  rumored  in  Merrill,  Ore.,  that  the 
Southern  Pacific  has  decided  to  commence 
construction  work  on  the  Modoc  Northern  R. 
R.  line  from  Alturas  to  Klamath  Falls  in 
about  six  weeks. 

A  deed  of  conveyance  has  been  filed  at  the 
office  of  the  County  Clerk,  Coquille,  Ore., 
transferring  rights  of  way  and  other  prop- 
erty of  the  Coos  Bay,  Oregon  &  Idaho  R.  R. 
to  the  Coos  Bay  &  Oregon  Central  R.  R. 

Pennsylvania. 

®A11  capital  has  been  secured  by  the  Waynes- 
burg  &  Blacksville  St.  Ry.  Co.  for  the  con- 
struction of  the  proposed  line  from  Waynes- 
burg  to  Blacksville  and  the  contract  for  the 
grading  has  been  let  to  H.  F.  Stark,  Greens- 
burg,  Pa.,  and  Barardelli  Construction  Co., 
Fairmont,  W.  Va.,  the  former  getting  8  miles 
and  the  latter  6  miles  of  the  work.  J.  G. 
Samsell  is  Chief  Engineer,  W.  M.  Laws, 
Waynesburg,  Pa.,  is  President,  and  L.  L. 
Thomas,  Waynesburg,  Pa.,  is  General  Man- 
ager. 

Plans  are  under  way  by  the  Pittsburgh,  But- 
ler &  Northern  Ry.  Co..  Pittsburg,  Pa.,  for  the 
construction  of  an  electric  railway  between 
that  city  and  Buffalo.  As  proposed  the  route 
will  leave  Butler,  Pa.,  pass  through  Slippery 
Rock,  Grove  City,  Meadville,  Cambridge 
Springs,  Edinboro  and  Middleboro  to  Erie. 
Pa.,  from  where  the  Lake  Shore  &  Buffalo 
Electric  line  will  be  used  to  Buffalo.  Charles 
Gibson,  Jr.,  Pittsburg,  Pa.,  is  President  of  the 
company  and  promoter  of  the  project. 

The  Pittsburg  &  Shawmut  R.  R.  Co.  is 
pushing  rapidly  the  construction  of  the  road 
from  Knoxville  to  Freeport,  a  distance  of 
one  hundred  miles.  Operations  were  discon- 
tinued about  a  month  ago  at  Mahoning,  where 
a  bridge  is  being  built  across  the  Allegheny 
River  to  Freeport,  but  orders  have  been  given 
to  resume  work.  It  is  reported  that  plans  to 
build  a  branch  road  from  Nicholson's  Run. 
seven  miles  south  of  Kittanning,  Pa.,  to  North 
I'utler,  are  to  be  again  taken  up,  ample  finan- 
cial backing  having  been  guaranteed.  The 
Butler  branch  is  to  give  the  Shawmut  road  an 
outlet  to  the  Great  Lakes  for  its  coal  tonnage, 
which,  it  is  expected,  will  be  enormous.  The 
Shawmut  officials  have  arranged  to  spend 
$30,000,000  and  have  the  road  completed  within 
a  year. 

Promoters  of  the  projected  trolley  line  be- 
tween Middletown  and  Fli/ahethtown,  Pa.,  are 
taking  steps  to  secure  the  right  of  way  over 
several   streets  in   Middletown.  Pa. 

Promoters  of  the  proposed  New  Castle  fir 
Beaver  Falls  Interurban  Ry.  recently  inter- 
viewed the  city  officials  of  New  Castle,  Pa., 
in  regard  to  securing  the  necessary  right  of 
way  and  franchise  in  that  place. 

Tennessee. 

®Tlu  contract  for  the  necessan  excavation 
for  the  Mississippi    \\e    viaduct  at  Memphis. 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Tenn.,  has  been  awarded  to  Hughey  &  Mc- 
Tighe  and  work  will  be  started  at  once. 

The  Merchants'  Association,  Jackson,  Tenn.. 
has  taken  up  the  matter  of  securing  the  neces- 
sary subscription  of  $100,000  to  the  capital 
stock  of  the  New  Orleans,  Mobile  &  Chicago 
R.  R.  for  the  construction  of  an  extension 
from  Middleton  to  that  city. 

The  Chattanooga  Railway  &  Light  Co.,  in 
accordance  with  information  from  Chattanoo- 
ga, Tenn.,  will  electrify  the  incline  railway  to 
the  top  of  Lookout  Mountain  and  build  a  sur- 
face trolley  line  in  that  city.  W.  E.  Boileau, 
Chattanooga,  Tenn.,  is  General  Manager. 

A  bill  has  been  passed  by  the  Senate  author- 
izing the  Lewisburg  &  Northern  R.  R.,  the 
new  road  projected  across  Tennessee  by  the 
Louisville  &  Nashville,  to  condemn  all  the 
necessary  rights  of  way. 

The  Memphis  Street  Railway  Co.  has  accept- 
ed the  ordinance  passed  by  the  city  council  of 
Memphis,  Tenn.,  providing  for  the  immediate 
construction  of  a  cross-town  line.  The  line 
will  run  from  Poplar  Ave.  on  the  north  to 
Railway  Ave.  on  the  south,  crossing  prac- 
tically all  of  the  east  and  west  lines  operated 
by  the  company.  Heretofore  it  has  been  nec- 
essary to  travel  from  six  to  ten  miles  to  go 
where,  on  a  direct  line,  the  distance  would 
have  been  from  a  half  to  two  miles.  T.  H. 
Tutwiler  is  General  Manager  of  the  company. 

Texas. 

Byrd  E.  White,  Dallas,  Texas,  and  W.  G. 
Howell  and  A.  C.  Speer  of  Lancaster,  are  se- 
curing right  of  way  for  the  proposed  line  of 
Stone  &  Webster  from  Dallas  to  Waxhachie 
by  way  of  Lancaster,  mentioned  in  our  last 
issue. 

It  is  reported  that  the  Houston  Electric  Co. 
has  proposed  to  operate  cars  to  the  new  Rice 
Military  addition  beyond  Brunner,  providing 
the  property  owners  build  the  necessary  exten- 
sion of  the  Brunner  car  line. 

The  St  Louis  &  San  Francisco  Ry.  (Frisco) 
Co.  has  formally  taken  over  the  Brownwood 
North  &  South  R.  R.,  a  short  line  on  which 
the  grade  work  is  completed  to  the  town  of 
May,  from  Brownwood,  Texas.  Frisco  officials, 
including  President  B.  L.  Winchell,  Chair- 
man B.  F.  Yoakum  of  the  executive  board ; 
Vice-President  W.  T.  Tyler,  General  Manager 
W.  C.  Nixon,  vice-president  and  general  man- 
ager for  Texas;  Chief  Engineer  T.  G.  Jonah 
and  other  minor  officials,  closed  the  deal.  In 
compliance  with  the  contract  under  which  the 
company  is  taking  over  the  property  the  line 
is  to  be  completed  to  May  by  January  1 
next  year.  The  new  road  will  furnish  an  im- 
portant feeder  for  the  Frisco. 

The  Texas  R.  R.  Commission  has  author- 
ized the  Gulf,  Texas  &  Western  to  register 
$522,000  additional  bonds  and  $20,000  stock  for 
improvements  on  the  road  and  for  the  exten- 
sion from  Megargel  to  Seymour,  2-5  miles. 
Previously  there  had  been  issued  $1,700,000 
bonds  and  $50,000  stock. 

The  Houston  &  Texas  Central  R.  R.,  ac- 
cording to  reports  from  Houston,  Texas,  has 
let  the  contract  for  building  the  line  from 
Stone  City.  Texas,  via  Caldwell  to  Lincoln  or 
Giddings.  The  work  will  include  the  construc- 
tion of  five  large  steel  bridges. 

Arrangements  have  been  made  by  J.  F. 
Strickland  of  Dallas.  Texas,  with  business 
men  of  Waco,  Texas,  whereby  the  right  of 
way  on  four  routes  into  Waco  for  the  inter- 
urban  from  Dallas  to  Waco  will  have  imme- 
diate attention.  The  Waco  street  railway  has 
asked  the  commission  for  permission  to  put 
down  special  tracks  for  the  use  of  the  inter- 


urban.  It  is  thought  work  will  start  within 
sixty  days. 

It  is  reported  in  Houston,  Texas,  that  in 
less  than  thirty  days  tracklaying  will  have  been 
commenced  on  the  Port  Bolivar  iron  ore  road 
running  from  Ore  City  to  Longview,  where 
connection  is  made  with  subsidiary  lines  of 
the  Santa  Fe  and  a  direct  route  established  be- 
tween the  iron-ore  fields  of  Morris,  Case  and 
Gregg  counties  and  deep  water  at  Bolivar. 

Promoters  of  the  recently  reorganized  Bart- 
lett  &  Western  R.  R.,  formerly  the  Bartlett  & 
Florence  Ry.,  have  announced  at  Georgetown, 
Texas,  that  the  road  will  be  built  from  Jarrell 
to  Florence,  a  distance  of  twelve  miles,  at 
once.  The  right  of  way  has  been  secured  and 
part  of  the  grade  is  already  built. 

Active  steps  are  being  taken  by  promoters 
for  the  construction  of  the  proposed  interur- 
ban  electric  railway  connecting  the  cities  of 
Bonham  and  McKinney,  Texas.  It  is  planned 
to  raise  $10,000  at  each  terminus  for  prelimi- 
nary work. 

Utah. 

It  is  reported  that  the  Chicago,  Burlington 
&  Quincy  has  decided  upon  the  immediate  con- 
struction of  the  proposed  line  from  Guernsey, 
Wyo.,  into  Salt  Lake,  Utah,  over  a  route  lo- 
cated last  summer,  following  a  grade  lower 
than  the  Union  Pacific  and  shortening  the  dis- 
tance between  the  Missouri  river  and  Salt 
Lake.  The  projected  line  will  be  built  in  a 
southwesterly  direction  from  Guernsey,  a  sta- 
tion on  the  route  between  Denver  and  Bil- 
lings, Mont.,  and  cross  the  Colorado  boundary 
in  the  northwestern  part  of  Routt  county. 
Thence  it  will  run  almost  due  west  through 
Vernal,  Utah,  to  Salt  Lake,  traversing  a  ter- 
ritory that  is  rich  in  agricultural  and  mineral 
development,  including  the  exceedingly  fer- 
tile Uintah  Basin.  In  connection  with  this 
western  extension  a  direct  line  will  be  in  op- 
eration between  Denver  and  Guernsey,  by  the 
use  of  the  Colorado  &  Southern  tracks  to 
Cheyenne  and  a  new  line  between  Guernsey 
and  Cheyenne.  F.  T.  Darrow,  Lincoln,  Neb., 
is  Engineer  Maintenance  of  Way. 

The  Commercial  Club  of  Salt  Lake  is  to  be 
given  the  organization  of  a  holding  company 
in  Utah  for  the  construction  of  the  Moffat 
Road  from  Green  river  to  Salt  Lake,  a  dis- 
tance of  165  miles.  The  plan  is  to  organize 
a  company  with  a  capital  of  $5,000,000,  the 
amount  which  it  is  estimated  it  will  cost  to 
build  the  road  from  the  Green  river  to  that 
city.  It  is  claimed  that  should  the  Utah  peo- 
ple subscribe  for  $1,000,000  of  the  $5,000,000 
bond  issue  there  will  be  little  or  no  trouble  in 
floating  the  remainder  of  the  bonds  in  Europe. 

The  Oregon  Short  Line  Ry.  has  acquired 
nearly  all  necessary  right  of  way  for  the 
double-track  line  from  Farmington  to  Ogden. 
Utah. 

According  to  information  received  from  Salt 
Lake  City,  Utah,  the  high  line  being  built  by 
the  Salt  Lake  road,  through  the  Meadow  Val- 
ley wash,  on  both  sides  of  Caliente,  Nev., 
will  be  done  and  ready  for  operation  by  Sept 
1.  The  Salt  Lake  lost  more  than  a  million 
dollars  when  the  floods  in  Meadow  Val- 
ley washed  out  miles  of  track  and  tied  up 
traffic  for  months.  The  new  road,  extending 
50  miles  east  from  Caliente  and  35  miles  south, 
is  built  at  a  level  sufficiently  high  to  insure 
safety  from  the  highest  of  freshets.  A  few 
bridges  must  be  built  before  the  line  is  com- 
pleted. 

Virginia. 

Company  promoting  the  construction  of  the 
proposed  railway  from  Doswell,  Va.,  through 


the  Northern  Neck  have  established  head- 
quarters at  Tappahanock,  Va.  Surveys  for  the 
line  have  been  started  and  rights  of  way  will 
be  obtained.  Channing  W.  Ward,  Chicago, 
111.,  is  interested. 

Builders  of  the  Elkin  &  Alleghany  R.  R.,  ac- 
cording to  advices  from  Bristol,  Va.,  expect  to 
have  the  line  completed  to  Sparta,  in  Allegha- 
ny county,  Va.  From  there  the  line  will  run 
to  Jefferson,  the  county  seat  of  Ashe  and 
Boone,  in  Watauga.  Ultimately  it  will  come 
on  to  Bristol,  Va.,  to  tap  the  coal  fields.  Hugh 
G.  Chatham  is  president  of  the  Elkin  and  Al- 
leghany. He  is  also  president  of  the  board 
of  directors  of  the  North  Carolina  railroad. 
Alexander  Chatham,  Jr.,  is  secretary  and 
treasurer,  R.  M.  Chatham  is  chairman  of  the 
executive  committee,  and  John  A.  Mills  is 
general  manager.  The  directors  are :  J.  F. 
Hendren,  A.  G.  Click,  E.  F.  McNeer,  G.  T. 
Roth,  Jasper  Atkinson,  A.  M.  Smith,  J.  T. 
Miles,  S.  A.  Choate,  C.  W.  Smith,  G.  W.  Hin- 
shaw  and  J.  W.  Ring.  Frank  Alspaugh  is 
proxy  on  behalf  of  the  state. 

Washington. 

®The  contract  for  the  construction  of  the 
new  machine  shop  in  the  yards  of  the  Great 
Northern  Ry.  Co.  at  Everett,  Wash.,  has  been 
let  to  H.  Chase  &  Co.,  Seattle,  Wash.  The 
work  will  require  the  excavation  of  approxi- 
mately 75,000  cu.  yds.  of  earth. 

®The  contract  for  the  construction  of  the 
roadbed  between  Republic,  Wash.,  down  the 
San  Poil  Valley,  a  distance  of  25  miles,  for 
the  Great  Northern  Ry.  Co.,  has  been  awarded 
to  Coughren  &  Waldson.  It  is  believed  that 
the  line  will  be  extended  to  Clark  on  the 
Columbia  River. 

Owners  of  the  Marysville  &  Northern  R.  R. 
are  negotiating  with  the  business  men  of  Ar- 
lington, Wash.,  in  regard  to  an  extension  of 
the  line  to  that  city. 

Although  reports  have  been  in  circulation 
to  the  effect  that  new  yards  were  to  be  con- 
structed at  Spokane,  Wash.,  by  the  Northern 
Pacific  Ry.  Co.,  wc  are  informed  that  no 
improvement  has  as  yet  been  authorized  at 
that  point. 

West  Virginia. 

Joe  Fuccy,  Clarksburg,  W.  Va.,  who,  as 
mentioned  in  our  issue  of  July  5,  was  awarded 
the  contract  for  constructing  the  Clarksburg 
Northern  electric  road  from  New  Martinsville 
to  Clarksburg  by  way  of  Middlebourne,  has 
completed  the  necessary  arrangements  and 
will  start  work  at  once. 

The  Morgantown  Interurban  Ry.  Co.,  of 
Morgantown,  W.  Va.,  has  been  incorporated 
under  the  laws  of  the  state  of  West  Vir- 
ginia for  the  purpose  of  building  a  street  car 
line  between  Fairmont  and  Morgantown,  Mor- 
gantown to  Point  Marion,  Pa.,  and  from  Point 
Marion  to  Waynesburg,  Pa.  The  capital  stock 
is  $25,000  and  the  incorporators  are  Col.  Jo- 
seph H.  McDermott,  Harry  R.  Warfield.  man- 
ager of  the  Union  Utilities  Company,  and  At- 
torney John  A.  Purinton. 

Wisconsin. 

The  State  Railroad  Commission  of  Wiscon- 
sin has  instructed  the  Chicago  &  Northwestern 
R.  R.  Co.  to  construct  a  track  to  the  property 
of  the  Eden  Independent  Lime  &  Stone  Co. 
of  Fond  du  Lac,  Wis. 

The  Southern  Wisconsin  R.  R.  Co.  has  re- 
ceived a  consignment  of  steel  rails  at  Madi- 
son, Wis.,  and  plans  on  double  tracking  the 
lines  on  State.  Park.  King  and  East  Wilson 
Sts.,  in  that  city.  Work  is  already  under  way 
stringing  the  necessary  trolley  wires. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

Representative  Hobson  of  Alabama  has  in- 
troduced a  bill  in  the  U.  S.  Senate  providing 
for  the  construction  of  a  Clay-Jackson  na- 
tional memorial  highway  from  Niagara  Falls, 
N.  Y.,  to  New  Orleans,  to  begin  Jan.  8,  1915. 


neering  party  in  the  field  to  drive  the  grad- 
ing stakes  on  the  Prescott-Phoenix  terri- 
torial road,  toward  Phoenix,  from  the  end  of 
the  completed  section  of  12  miles,  running 
south  from  Prescott. 
•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


An  appropriation  of  $250,000  is  proposed  for 
a  preliminary  survey  of  the  highway. 

Arizona. 

Territorial  Engineer  J.  B.  Girand,  Phoenix, 
Ariz.,  under  the  instructions  of  the  Board 
of  Control  of  Prescott,  has  placed  an  engi- 
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California. 

Following  bids  were  submitted  to  the  City 
Trustees  of  Modesto,  Cal.,  for  the  paving  of 
eight  blocks  and  a  traction  on  7th  St. :  Ran- 
some-Crumtney  Co.,  San  Francisco — Paving 
and  grading,  $.15%  per  sq.  ft.,  gutter,  $.25 
per  sq.  ft.,  curbing,  $.65  per  lin.  ft.  Cali- 
fornia Road  &  Street  Improvement  Co. — 
Paving,  $.13  per  sq.  ft.,  grading,  $.01  4-5  per 
sq.  ft.,  gutter,  $.25  per  sq.  ft.,  curbing,  $.65 
--er  lin.  ft.  Worswick  Paving  Co.,  Fresno. — 
Paving.  $.13%  per  sq.  ft.,  grading,  $.01%  per 
sq.  ft.  gutter,  $.22%  per  sq.  ft.,  curbing,  $.45 
uer  lin.  ft. 

Colorado. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
21,  by  Board  of  Public  Works,  of  the  city 
and  county  of  Denver,  Colo.,  for  furnishing 
the  necessary  labor  and  materials  for  grad- 
ing, constructing  concrete  curb  and  gutter, 
alley  returns  and  alley  crossings  and  other- 
wise improving  North  Side  Improvement 
District  No.  17.  A  certified  check  for  $2,- 
500  payable  to  the  City  Treasurer  must  be 
filed  with  each  bid.  Henry  Read  is  Presi- 
dent of  the  Board. 

Florida. 

The  city  of  Palatka,  Fla.,  recently  voted  the 
issuance  of  bonds  for  the  construction  of  pave- 
ment. Plans  will  be  prepared  for  about  20,000 
sq.  yds.  of  brick  with  granite  curb  in  near 
future,  after  which  bids  will  be  asked.  S.  C. 
Stallings  is  City  Engineer. 

Georgia. 

•{•Bids  will  be  received  until  noon,  Tttly  20, 
by  City  Council,  Blakely,  Ga.,  for  the  con- 
struction of  a  sanitary  sewerage  system. 

®The  City  of  Rome.  Ga..  J.  R.  Cantwell, 
City  Clerk,  has  awarded  contracts  for  the 
construction  of  pavement  on  N.  Broad,  S. 
broad  and  Fifth  Ave.,  as  follows:  Creosoted 
Wood  Block  Paving  Co.,  Gulfport,  Miss. — 
14,000  so.  yds.  of  creosoted  wood  blocks  on 
surface  of  N.  Broad  St.,  and  350  sq.  yds.  be- 
tween tracks;  7,550  sq.  yds.  on  surface  and 
650  sq.  yds.  between  tracks  on  Fifth  Ave.,  at 
$2.25  per  sq.  yd.  Southern  Asphalt  &  Con- 
struction Co.,  Birmingham,  Ala. — 10,300  sq. 
yds.  of  asphalt  macadam  on  surface  of  South 
Broad  St.,  and  3,750  sq.  yds.  between  tracks, 
vitrified  brick,  at  $1.83  per  sq.  yd.  Jamison 
&  Hallowell,  Montgomery,  Ala. — 4,300  sq. 
vds.  of  vitrified  brick  on  surface  of  Broad 
St.,  and  2,000  sq.  yds.  between  tracks  at  $2.08 
and  $2.18  per  sq.  yd.  respectively.  Bids  were 
opened  July  1. 

®The  Georgia  Engineering  Co.,  Augusta, 
Ga.,  has  been  awarded  the  contract  by  the 
City  Council  of  St.  Petersburg,  Fla.,  for  the 
construction  of  brick  paving,  curbing  and 
grading  about  20  blocks,  20  ft.  wide,  for 
$1.54.  Bids  were  opened  July  3  by  W.  F. 
Divine,  City  Clerk. 

Idaho. 

The  Rossfork  Road  Commission,  Pocatello, 
Ida.,  has  rejected  all  bids  received  June  17 
and  opened  June  20,  for  the  macadamizing  of 
the  road  between  Rossfork  and  Gibson,  Ida., 
a  distance  of  about  five  miles,  as  being  too 
high.  No  further  call  for  bids  made  as.  yet. 
The  commission  is  investigating  other  source 
of  material,  etc.  J.  P.  Congdon  is  Commis- 
sioner. 

Illinois. 

•{•Bids  will  be  received  until  noon,  July  27, 
by  I.  J.  Bryan.  Clerk  of  the  Sanitary  District 
of  Chicago,  1500  West  Monroe  St.,  Chicago, 
III.,  for  the  construction  of  pavements,  curbs 
ana  drainage  work  at  and  in  the  vicinity  of 
Shertdail  Road  bridge  over  the  North  Shore 
channel  of  the  Sanitary  District  of  Chicago. 
Official  advertisement  will  be  found  else- 
where in  this  issue. 

City  Engineer  Byrne  of  LaSalle,  III.,  has 
estimated  the  cost  of  the  proposed  paving 
of  Bucklifl  St.,  from  First  to  Third  and  Sec- 
ond St..  from  Bucklin  to  Wright  at  $13,033. 
The  City  Council  has  ordered  the  streets 
paved, 

An   ordinance  has  been   prepared     by  the 

corporation  counsel,  Peoria,  111  ,  providing  for 


the  pavement  of  South  Adams  St.,  from 
Bridge  to  Oak  with  creosote  block. 

The  County  Court,  Virginia,  111.,  has  ap- 
proved the  plans  for  street  paving  in  Vir- 
ginia and  bids  for  the  work  will  be  adver- 
tised for  at  once.  The  specifications  require 
that  the  contract  be  under  way  by  Aug.  10, 
the  work  to  be  completed  by  Nov.  1.  The 
amount  involved  is  $35,000. 

®The  Capital  City  Co.,  of  Springfield,  111., 
has  been  awarded  the  contract  by  the  city  of 
Burlington,  la.,  for  the  construction  of  two 
blocks  of  paving  on  Spring  St. 

Bids  for  paving  the  following  streets  were 
opened  July  18  by  the  Board  of  Local  Im- 
provements, Chicago,  111.,  Chas.  A.  V.  Stand- 
ish,  Sec'y.  Prices  shown  below  include  curb 
and  gutter,  manhole  and  catchbasin  adjust- 
ment and  such  other  improvements  as  speci- 
fied :  Wabansia  Ave.,  Western  Ave.  to  Cly- 
nourn,  6,970  sq.  yds.  asphalt,  American  As- 
ohalt  Paving  Co.,  133  W.  Washington  St., 
$14,409.90;  Wabansia  Ave.,  Clybourn  Ave. 
east,  2,220  sq.  yds.,  No.  1  granite  blocks,  Jas. 
A.  Lackley  Co.,  307  Chamber  of  Commerce 
Bldg.,  $9,166.40;  Winona  Ave.,  1,800  sq.  yds. 
asphalt,  American  Asphalt  Paving  Co., 
$4,248.50;  Wabansia  Ave.,  California  Ave., 
etc.,  6,350  sq.  yds.  asphalt,  $12,942.75,  Ameri- 
can Asphalt  Paving  Co. ;  Osgood  St.,  2,850 
sq.  yds.  asphalt,  American  Asphalt  Paving 
Co.,  $6,266.50;  Oakley  Ave.,  16,200  sq.  yds., 
American  Asphalt  Paving  Co.,  $31,546.50; 
95th  St.,  4,970  sq.  yds.,  brick,  Citizen  Con- 
struction Co.,  133  W.  Washington  St.,  $13,- 
894.10;  Madison  St.,  37,500  sq.  yds.,  creosoted 
blocks,  Parker  Washington  Co.,  133  W. 
Washington  St.,  $112,200.00;  52nd  St.,  7,110 
sq.  vds.  asphalt,  American  Asphalt  Paving 
Co,.  $16,188.60;  42nd  Ave.,  8,740  sq.  yds., 
6,810  sq.  yds.  asphalt,  Standard  Paving  Co., 
9  S.  LaSalle  St.;  42nd  Ave.,  North  Ave.,  etc., 
15,245  sq.  yds.,  asphalt,  American  Asphalt 
Paving  Co.,  $33,009.35;  41st  St.,  1,310  sq.  yds., 
asohalt,  $2,996.40;  42nd  Ave.,  Division  St., 
etc.,  8,740  sq.  yds.,  asphalt,  $19,447.05,  Ameri- 
can Asphalt  Paving  Co. ;  40th  Ave.,  4,240  sq. 
yds.,  brick,  A.  N.  Todd,  514  N.  Hamlin  Ave.; 
Elston  Ave.,  24,930  sq.  yds.,  brick,  Smith 
Brown,  128  N.  LaSalle  St.,  $67,852.80;  Dear- 
born St.,  1,000  sq.  yds.,  creosoted  blocks,  Cit- 
izens' Construction  Co.,  $3,949.00;  Madison 
St.,  1,500  sq.  yds.,  brick.  Jno.  A.  McGarrv 
Co.,  189  W.  Madison  St.;  alley,  Cottage 
Grove  Ave.,  etc.,  4,329  sq.  yds.,  brick,  Jas.  A. 
Lackley  Co.,  $7,592.20;  alley,  Sedgwick  St., 
etc.,  550  sq.  yds.,  brick,  Jno.  A.  McGarry, 
$1,444.50;  alley  Superior  St.,  etc,  930  sq.  yds., 
brick,  Jno.  A.  McGarry,  $2,604.60;  alley.  Cot- 
tage Grove,  etc,  1,060  sq.  yds,  brick  $2,689.60; 
alley,  Indiana  Ave,  750  sq.  yds,  brick,  Jno. 
A.  McGarry  $1,908.90;  alley,  Germania  PI, 
460  sq.  yds,  brick,  Jno.  A.  McGarry;  alley, 
Walton  PI,  etc,  190  sq.  yds,  brick,  Central 
Paving  Co,  179  W.  Washington  St.  $618.00. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m,  July 
24,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  resurfacing  of  the  roadway  of 
Capitol  Ave.  from  the  south  property  line, 
Washington  St,  to  the  north  property  line 
of  Georgia  St. 

•{•Bids  will  be  received  until  2  p.  m,  July 
28,  by  Board  of  Rush  County  Commissioners, 
Rushville,  Ind,  for  the  construction  of  a 
gravel  road  in  Richland  township.  J.  M.  Stone 
is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m,  Aug. 
I,  by  Board  of  Randolph  County  Commis- 
sioners, Winchester,  Ind,  for  the  construc- 
tion of  highways  in  Washington,  Nettie 
Creek,  Grccnsfork,  Jackson,  White  River  and 
Wayne  townships,  11  roads  in  all.  II.  F. 
Wood  is  County  Auditor. 

•{•Bids  will  lie  received  until  ID  a.  111,  Aug. 
7,  by  Hoard  of  Jay  County  Commissioners. 
I 'oi  l land,  Ind,  for  the  construction  of  a 
highway  in  Wabash  township.  W.  I..  Smith 
is  County  Auditor. 

•{•Bids  will  lie  received  until  I  p.  111, 
Vug,  7,  l>\  hoard  of  Washington  County 
Commissioners,  Salem,  Ind,  for  the  construc- 
tion of  a  gravel  road  in  Franklin  township. 
S    Mimkelb  is  County  Auditor. 


•{•Bids  will  be  received  until  10  a.  m,  Aug. 
7,  by  Board  of  Adams  County  Commission- 
ers, Decatur,  Ind,  for  the  construction  of 
macadam  roads  in  Washington  and  Kirkland 
townships.  H.  S.  Michaud  is  County  Audi- 
tor. 

•{•Bids  will  be  received  until  1 :30  p.  m, 
Aug.  7,  by  Board  of  Jackson  County  Com- 
missioners, Brownstown,  Ind,  for  the  con- 
struction of  two  roads  in  Carr  township.  H. 
W.  Wacker  is  Countv  Auditor. 

•{•Bids  will  be  received  until  2  p.  m,  Aug. 

9,  by  Board  of  Hamilton  County  Commis- 
sioners, Noblesville,  Ind,  for  the  construc- 
tion of  nine  gravel  roads.  George  Griffin  is 
County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m,  Aug. 

7,  by  Board  of  Vermillion  County  Commis- 
sioners, Newport,  Ind,  for  the  construction 
of  a  gravel  road  in  Clinton  township.  H.  T. 
Payne  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m,  Aug. 

8,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind,  for  the  construction  of  a 
gravel  road  in  Noble  township.  D.  E.  Wal- 
lace is  County  Auditor. 

•{•Bids  will  be  received  until  1 :30  p.  m, 
Aug.  8,  by  Board  of  Wabash  County  Com- 
missioners, Wabash,  Ind,  for  the  construc- 
tion of  gravel  roads  in  Waltz  and  Noble 
townships.  J.  P.  Noftzger  is  County  Audi- 
tor. 

•{•Bids  will  be  received  until  noon,  Aug.  8, 
by  Board  of  Pulaski  County  Commissioners, 
Winamac,  Ind,  for  the  construction  of  a 
road.  W.  E.  Munchenburg  is  County  Audi- 
tor. 

•{•Bids  will  be  received  until  11 :30  a.  m, 
Aug.  8,  by  Board  of  Clay  County  Commis- 
sioners, Brazil,  Ind,  for  the  construction  of 
gravel  roads  in  Cass  and  Brazil  townships. 
E.  A.  Staggs  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m,  Aug. 
8,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind,  for  the  construction  of  a 
macadamized  road  in  Jefferson  township.  J. 
E.  Wallace  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m,  Aug. 
8,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind,  for  the  construction  of  a 
gravel  road  in  Tipton  township  and  one  on 
the  line  between  Washington  and  Tipton 
township.  J.  E.  Wallace  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m,  Aug. 
9 '  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind,  for  the  construction  of  two 
macadamized  roads  in  Noble  township.  J.  E. 
Wallace  is  County  Auditor. 

^Bids  will  be  received  until  1  p.  m,  Aug. 

10,  by  Board  of  Franklin  County  Commis- 
sioners, Brookville,  Ind,  for  the  construc- 
tion of  a  highway  on  line  dividing  Brookville 
and  Springfield  townships  and  one  in  Butler 
townshio.    C.  A.  Miller  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m,  Julv 
28,  by  Board  of  Hendricks  County  Commis- 
sioners, Danville,  Ind,  for  the  construction 
of  six  roads.  W.  H.  Nichols  is  County 
Auditor. 

•{•Bids  will  be  received  until  10  a.  m,  July 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  the  following 
streets :  Howard  St,  from  the  west  property 
line  of  Bismark  Ave.  and  from  east  property 
line  of  Bismark  Ave,  south  side,  to  west 
sidewalk  of  Belmont  Ave,  by  grading  and 
paving  the  sidewalks.  Harrison  St,  from  the 
west  curb  line  of  Pine  St.  running  north,  on 
north  side,  and  from  west  curb  line  of  Shelby 
St,  by  grading  and  paving  the  sidewalks. 
LaSalle  St,  from  the  north  property  line  of 
Tenth  St.  to  the  south  property  line  of  16th 
St,  by  grading  and  paving  of  the  roadway. 
Ilolton  PI,  from  the  west  property  line  of 
Senate  Ave.  to  the  C,  C.  C.  &  St.'  I..  Rail- 
road tracks,  by  (Trading  and  paving  the  road- 
way. Vermont  St,  from  the  west  property 
line  of  Sherman  Drive  to  a  point  1,170  ft. 
west,  by  grading,  graveling  and  rolling  the 
roadway.  Vermont  St,  from  the  west  side- 
walk of  Sherman  Drive  to  a  point  1,170  ft. 
west  of  the  west  property  line  of  Sherman 
Drive,  by  grading  and  paving  the  sidewalks. 

•{•Bids  will  be  received  until  10  a.  111.,  July 
21,  by  Board  oi   Public  Works,  Indianapolis, 


•{•  indicates  work  now  open  for  bids.    '*>  indicates  a  contract  let  recently. 
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.rid.,  for  the  improvement  of  tirst  alley  east 
>f  Capitol  Ave.  from  the  north  property  line 
if  16th  St.  to  the  south  property  line  of  18th 
5t.  by  grading  and  paving  the  roadway. 

•J»Bids  will  be  received  until  10  a.  m.,  July 
24,  bv  Board  of  Public  Works,  Indianapolis, 
nd.,  for  the  improvement  of  Morris  St., 
from  west  end  of  White  River  bridge  to  the 
southeast  property  line  of  Kentucky  Ave., 
m  grading  and  paving  the  roadway. 

®The  Lake  County  Commissioners,  Crown 
Point,  Ind.,  have  awarded  gravel  road  con- 
tracts as  follows :  Pearson  road,  Ahlborn 
Construction  Co.,  $19,050;  the  Schaaf  road, 
Lavegne  Bros.,  $14,689 ;  the  Black  road  in 
West  Creek  township,  Downev  &  Portz,  $18,- 
897. 

®W.  O.  Thomason  of  Pine  Village,  Ind., 
has  been  awarded  the  contract  by  the  Board 
of  Warren  County  Commissioners,  Williams- 
port,  Ind.,  for  the  construction  of  a  gravel 
road  in  Mound  township  for  $3,940.  Bids 
were  opened  July  3  by  D.  H.  Moffitt,  County- 
Auditor. 

®Keegan  Bros.,  of  Brazil,  Ind.,  at  $4,031, 
and  J.  H.  Miller  of  Sullivan,  Ind.,  at  $8,809, 
have  been  awarded  the  contracts  for  the  con- 
struction of  rock  roads  by  the  Sullivan  Coun- 
ty Commissioners,  Sullivan,  Ind.  Bids  were 
opened  July  5  by  Ben  C.  Crowder,  County 
Auditor. 

®The  Board  of  Wabash  County  Commis- 
sioners, Wabash,  Ind.,  J.  P.  Noftzger,  County 
Auditor,  on  July  opened  bids  and  awarded 
contracts  for  the  construction  of  gravel  roads 
throughout  the  county  as  follows:  James 
Grassnickle,  N.  Manchester,  Ind.,  $15,544;  C. 
J.  McGreenev  &  Son,  Wabash,  $8,467;  A.  H. 
Frv,  Bluffton,  two  roads,  $7,123  and  $10,100; 
Huffman  &  Addington,  Warren,  Ind.,  three 
roads,  $10,487,  $12,105  and  $16,449;  Hoover 
&  Murphy,  N.  Manchester.  $6,250. 

®Wm.  B.  Hutchinson,  Michigan  City,  Ind., 
and  Wm.  F.  Smith  &  Co.,  Rensselaer,  Ind., 
have  been  awarded  the  contracts  by  the 
Board  of  La  Porte  County  Commissioners, 
LaPorte,  Ind.,  for  the  construction  of  the  E. 

0.  Craft  et  al.  road  in  Scipio  and  the  S.  D. 
Bailey  et  al.,  road  in  Cass  townships.  Bids 
were  opened  July  3  by  Fred  A.  Hausheer, 
Countv  Auditor. 

®The  Board  of  Public  Works  of  Elkhart, 
Ind.,  has  awarded  Daniel,  Lyst  &  Douglas 
the  contract  for  the  paving  of  Lake  Shore 
alley  and  freight  house  drive  for  $3,507. 

®W.  G.  Carty  has  been  awarded  the  con- 
tract by  the  County  Commissioners,  Rock- 
ville,  Ind.,  for  the  construction  of  a  gravel 
road  in  Reserve  township  for  $2,723. 

®Geo.  B.  Filletson  of  Clinton,  Ind.,  has 
been  awarded  the  contract  by  the  County 
Commissioners,  Newport,  Ind.,  for  the  con- 
struction of  one-half  mile  of  gravel  road  on 
line  between  Helt  and  Clinton  Townships 
for  $2,245.    Bids  were  opened  July  5  by  H. 

1.  Payne,  County  Auditor. 

®Ray  DeMoss  of  Chesterton,  Ind.,  and  C. 

F.  Green  of  Valpariso,  Ind.,  have  been  award- 
ed the  contracts  by  the  Board  of  County 
Commissioners,  Valpariso,  for  the  construc- 
tion of  four  gravel  roads  as  follows:  Andrew 
J.  Johnson  et  al.,  Ray    DeMoss,  $7,770;  Lons 

G.  Horn,  et  al.,  C.  F.  Green,  $14,950;  Arthur 
B.  Foster  et  al.,  C.  F.  Green.  $2,850,  and 
Peter  Curtis  et  al.,  C.  F.  Green,  $11,400.  Bids 
were  opened  July  5  by  C.  A.  Blachly,  County 
Auditor. 

®John  W.  Rivers  of  Morgantown,  Ind.,  has 
been  awarded  the  contract  by  the  County 
Commissioners,  Franklin,  Ind.,  for  the  con- 
struction of  the  Smith  gravel  road  in  Union 
township  for  $4,800.  Bids  were  opened  July 
3  by  W.  B.  Jennings,  County  Auditor. 

®L.  O.  Bears  &  Co.  of  Geneva,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
Jay  County  Commissioners,  Portland,  Tnd., 
for  the  construction  of  a  highway  in  Bear 
Creek  township.  Bids  were  opened  July-  .'! 
by  W.  Lee  Smith,  County  Auditor. 

®James  C.  Brown,  R.  R.  10,  Campbellsburg, 
In<i.,  has  been  awarded  the  contract  by  the 
Board  of  Washington  County  Conuv.isjion- 
ers.  Salem,  Ind.,  for  the  construction  of  a 
rock   road    in    Brown   Township    for  $9,500. 


Bids  were  opened  July  3  by  F.  S.  M'.inkelt, 
County  Auditor. 

®Ede  F.  Sonntag,  Up  0th  St.,  Evansville, 
Ind.,  has  been  awarded  the  contract  by  the 
Board  of  Vanderburgh  County  Commission- 
ers, Evansville,  Ind.,  for  the  construction  of 
First  Ave.,  gravel  road  in  Center  Township 
for  $5,935.  Bids  were  opened  July  6  by  C. 
P.  Beard,  County  Auditor. 

®John  S.  Rogers  of  Osgood,  Ind.,  has 
been  awarded  the  contract  by  the  Board  Rip- 
ley County  Commissioners,  Versailles,  Ind., 
for  the  construction  of  a  road  in  Otter  Creek 
Township  for  $7,44o.  The  work  includes 
macadamizing  and  stone  arch  bridges.  Bids 
were  opened  July  3  by  Nicholas  Volz,  Coun- 
ty Auditor. 

®Jeam  &  Snyder  of  Petersburg,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
Fike  County  Commissioners,  Petersburg, 
Ind.,  for  the  construction  of  a  rock  road  in 
Patoka  Township  for  $6,689.  Bids  were 
opened  July  5  by  John  1).  Gray,  County  Au- 
ditor. 

®Haynes  &  Waymin  have  been  awarded 
the  contract  by  the  Board  of  Warren  County 
Commissioners.  Williamsport,  Ind..  for  the 
construction  of  a  gravel  road  in  Adams  town- 
ship for  $1,799.    Bids  were  opened  July  10. 

®Ewing  Shields,  Lincoln  Ave.,  Bedford. 
Ind.,  has  been  awarded  the  contract  by  that 
city  for  the  improvement  with  brick  pave- 
ment, concrete  sidewalk  and  stone  curb  of 
about  8,040  sq.  yds.,  for  $18,517.  Bids  were 
opened  July  11.  J.  W.  Malott  is  City  Engi- 
neer. 

H.  M.  Hockman,  City  Engineer  of  Frank- 
fort, Ind.,  is  preparing  plans  for  the  construc- 
tion of  8,000  sq.  yds.  of  pavement  on  Madison 
St.,  in  the  city  of  Kirklin,  Ind. 

The  City  Council  of  New  Castle,  Ind.,  will 
again  advertise  for  bids  for  the  paving  of 
South  15th  St.,  with  either  brick  or  bitulithic. 
Boots  &  Grant  of  Greenfield,  Ind.,  recently 
submitted  the  lowest  bid,  $1.70  per  sq.  yd., 
for  the  work,  which  was  considered  too  high. 

No  bids  were  received  by  the  Board  of 
Jennings  County  Commissioners,  Vernon. 
Ind.,  on  July  3,  for  the  construction  of  three 
miles  of  pike  road  in  Bigger  township.  The 
work  will  be  re-advertised.  M.  W.  Brogan 
is  County  Auditor. 

Iowa. 

©Following  bids  were  received  by  the  town 
of  Greenfield,  la.,  on  July  11,  fur  the  con- 
struction of  pavement  for  which  the  Iowa  En- 
gineering Co.,  Chase  Block.  Clinton,  la.,  is 
Engineer:  (1)  Standing  for  600  cu.  yds.  of 
excess  grading.  (2)  for  4,500  cu.  ft.  of  curb 
and  gutter,  (3)  for  13,675  sq.  vds.  of  pave- 
ment, (4)  for  28.200  lbs.  of  castings,  and  (5) 
for  176  1  in.  ft.  of  false  curb;  Beebe  Bros., 
Omaha.  Neb.  (awarded  contract)  Brick — (1) 
$.45;  (2)  $.58;  (3)  $2.30;  (4)  $.04;  (5)  $.35; 
total,  $35,522:  Concrete— (1)  $.45;  (2)  $.42; 
(3)  $1.34;  (4)  $.04;  (5)  $.35;  total,  $22,780. 
Land  Construction  Co..  St.  Joseph,  Mo..  Con- 
crete—(1)  $.30;  (2)  $.47;  (3)  $1.43;  (4)  $.04; 
(5)  $.45;  total.  $24,237.  H.  J.  Cathroe, 
Omaha,  Neb.,  brick— (1)  $.30;  (2)  $.81;  (3) 
$2.02;  (4)  $.04  (5)  $.50;  total,  $32,665;  con- 
crete—(1)  $.30;  (2)  $.60:  (3)  $1.55;  (4)  $.04: 
(5)  $.50;  total,  $26,571.  A.  Komeman  &  Co.. 
Muscatine,  la.,  brick— (1)  $.45;  (2)  $.70;  (3) 
$2.23;  (4)  $.08  (5)  $.30;  total,  $36,224;  con- 
crete—(1)  $.45;  (2)  $.40;  (3)  $1.53;  (4) 
$.08;  (5)  $.40;  total,  $26,581.  H.  C.  Mc- 
Maken  &  Son  Co..  Plattsmouth.  Neb.,  brick— 
(1)  $.26;  (2)  $.51;  (3)  $1,895;  (4)  $.05;  (5) 
$.27;  total,  $29,823.  Burlington  Construction 
Co.,  Burlington,  la.,  brick— (1)  $.40;  (2)  $.70; 

(3)  pitch.  $1.92;  cement,  $1.87;  asphalt.  $1.99: 

(4)  $.04;  (5)  $.35;  total,  $30,152.  M.  A 
Camerv.  Harlan.  Ia..  brick— (1)  $.40;  |  ■_'  1 
$.63;  (3)  pitch,  $1.92;  cement.  $1.88;  asphalt, 
$1.97;  (4)  $.0275;  (5)  $.30;  total.  $30,612. 

®William  Horrabin,  Iowa  City,  has  been 
awarded  the  contract  by  the  city  of  Musca- 
tine, la.,  for  the  construction  of  approximate- 
ly $53,000  worth  of  bitulithic  pavement. 

®J.  W.  Lytton  has  been  awarded  the  con- 
tract by  the  City  Council  of  Des  Moines, 
la.,  for  the  construction  of  curbing  on  13th 


St.,  from  Mulberry  to  Walnut  Sts.,  for  $.54% 
per  lin.  ft.  Bids  were  opened  July  5  by  Hor- 
ace Susong,  City  Clerk. 

The  City  Council  of  Sioux  City,  la.,  has 
passed  resolutions  for  the  paving  of  15th  St., 
from  Pierce  St.  to  Jackson  St.,  and  for  the 
paving  of  Third  St.,  from  Water  to  Virginia 
St. 

A  definite  step  toward  concrete  paving  for 
some  of  the  streets  of  the  city,  and  the  resur- 
facing of  the  worn  out  paving  on  East  Main 
St.  has  been  taken  by  the  City  Council  of 
Marshalltown,  la.  A  resolution  has  been 
passed  providing  for  four  and  one-half 
blocks  of  concrete  paving  and  three  and  one- 
half  blocks  of  resurfacing.  Following  is  a 
list  of  the  streets  to  be  paved  :  Jerome  St.. 
from  Fourth  to  Fifth  St.;  Park  St.,  from 
Fourth  to  Fifth  St.;  Fifth  St.,  from  Jerome 
St.  to  206  ft.  north  of  Park  St.;  Fourth  St., 
from  the  end  of  the  paving  north  of  Jerome 
to  Park  St.;  resurfacing  East  Main  St.,  from 
Fifth  Ave.,  to  the  end  of  the  paving  between 
Eighth  and  Ninth  Aves. 

The  resolution  providing  for  the  paving  of 
Third  St.,  in  Sioux  City,  la.,  has  been  en- 
larged to  take  in  bids  on  sarcolithic.  mineral 
rubber  and  sheet  asphalt  pavement.  Con- 
tractors will  be  asked  to  bid  on  a  stretch  of 
street  to  the  east  line  of  Virginia  St.  The 
City  Council  is  also  considering  resolutions 
for  the  paving  of  other  streets.  Keyes  C. 
Gaynor  is  City  Engineer. 

The  City  Council  of  Charles  City,  la.,  has 
ordered  that  part  of  Main  St.,  that  is  now 
paved,  repaved.  Paving  also  was  ordered 
for  about  a  half  mile  each  side  of  what  is 
now  paved. 

Kentucky. 

®F.  G.  Breslin  of  Louisville,  Ky.,  has  been 
awarded  the  contract  by  the  Board  of  Ham- 
ilton County  Commissioners,  Cincinnati,  O., 
for  oiling  Colerain  Pike  from  Miami  River 
to  Pool  Road  in  Colerain  township  for  $713. 
Bids  were  opened  June  23. 

The  Ways  and  Means  Committee  of  the 
General  Council,  Covington,  Ky.,  has  in- 
structed the  City  Clerk  to  advertise  for  bids 
for  the  paving  of  50  streets. 

Louisiana. 

•f"Bids  will  be  received  until  noon.  Aug.  10, 
by  Highway  Department  of  the  Board  of 
State  Engineers  of  Louisiana,  Room  104, 
New  Orleans,  Court  Bldg.,  New  Orleans,  La., 
for  the  construction  of  North  St.  to  Bayou 
Sara  Road  in  the  city  of  Baton  Rouge,  East 
Baton  Rouge  Parish  and  Parish  Line  to 
Court  House,  Plaquemine  Parish,  East  Bank. 
A  certified  check  for  5  per  cent  of  the  amount 
of  the  proposal  must  be  filed  with  each  bid. 
Other  information  as  to  location  and  char- 
acter of  work,  etc..  may  be  had  upon  appli- 
cation at  the  office  of  the  Highway  Depart- 
ment. Gervais  Lombard  is  Acting  State 
Highway  Engineer  and  Frank  M.  Kerr  is 
Chief  State  Engineer  and  President  of  the 
Board  of  State  Engineers. 

®The  Board  of  Control.  W.  W.  Heard. 
President,  Baton  Rouge,  La.,  has  awarded 
the  following  contracts  for  supplies  for  which 
bids  were  opened  July  1 :  Whitney  Supply- 
Co.,  13,000  ft.  of  4-in.  iron  pipe,  delivered  at 
Angola,  La.,  $25.14;  Standard  Oil  Co.,  15,000 
barrels  of  fuel  oil  delivered  at  Angola  in 
tank  either  by  boat  or  rail  not  later  than  Oct. 
1,  1911,  $.80  per  bbl. ;  Texas  Oil  Co..  5,000 
barrels  of  fuel  oil.  delivered  at  Hope  planta- 
tion the  same  time.  $.82M;  per  bbl. 

®DeJersey  &  Ellinferson  have  been  awarded 
the  contract  of  the  city  of  Crowley,  La..  R.  J. 
Roudreaux.  City  Clerk,  for  the  construction  of 
300,000  sq.  ft.  of  concrete  sidewalks  for  $12  !  Y 
I'.ids  were  opened  July  11. 

The  Police  Jury  of  Iberville  Parish,  Plaq- 
uemine, La.,  has  set  aside  $20,000  for  the 
construction  of  gravel  roads  in  the  Parish. 
The  Jury  has  been  petitioned  for  the  con- 
struction of  four  miles  of  gravel  road  ex- 
tending from  the  depot  at  Bayou  Goula  to 
the  town  of  White  Castle. 

Maryland. 

®The  F.  E.  Schneider  Co.  has  been  award- 
ed the  contract  by  the  Board  of  Awards  of 
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Baltimore,  Md.,  for  the  resurfacing  of  Lan- 
vale  St.,  from  Charles  St.,  to  Greenmount 
Ave.,  with  sheet  asphalt  for  $10,133. 

William  M.  Elder  submitted  the  following 
low  bids  to  the  Board  of  Awards  of  Bal- 
timore, Md.,  for  saving  with  sheet  asphalt 
over  cobblestone :  Lanvale  St.,  from  Charles 
St.  to  Greenmount  Ave.,  $1.09  per  sq.  yd., 
and  Calvert  St.,  from  the  bridge  to  North 
Ave.,  $1.18  per  sq.  yd. 

Michigan. 

•J»Bids  will  be  received  until  8  p.  m.,  July 
19,  bv  Louis  Fillehr,  City  Clerk,  St.  Joseph, 
Mich!,  for  the  construction  of  grading  and 
paving  on  Wayne  St.  from  bridge  over  Mor- 
rison Channel  to  Highway  bridge  over  St. 
Joseph  River. 

•J«Bids  will  be  received  until  noon,  July  25, 
by  E.  J.  Hiller,  City  Clerk,  Charlevoix,  Mich., 
for  building  curbs,  gutters  and  pavements  on 
Michigan  Ave.,  from  the  bridge  north  to  Dix- 
on Ave.,  42  ft.  wide  between  gutters ;  and  Dix- 
on Ave.,  from  Michigan  Ave.  to  Mercer 
Boulevard,  Mercer  Boulevard  and  Chicago 
Ave.,  from  the  terminal  of  Dixon  Ave.  easter- 
ly to  the  Pere  Marquette  Railroad  righ-of- 
way,  27  ft.  between  gutters;  all  to  have  six- 
inch  curb  and  eighteen-inch  gutter,  of  com- 
bined curb-and-gutter  construction  of  concrete 
and  cement. 

Bids  to  be  asked  for  pavement  of  the  fol- 
lowing materials:  Concrete,  such  as  the  sam- 
ple laid  on  south  end  Bridge  Street;  concrete 
with  a  tar,  tarvia  or  other  similar  compound, 
spread  on  the  top  with  sand  rolled  in  for  wear- 
ing surface ;  reinforced  concrete,  or  the  Bloom 
system;  bitulithic ;  asphalt  concrete;  asphaltic 
macadam,  tar  macadam  (covering  any  or  all 
systems  of  "poured"  or  penetration  pavement; 
plain  macadam  with  hard-head  wearing  sur- 
face ;  and  any  other  suitable  or  desirable  pave- 
ment for  residence  streets.  Bids  to  be  re- 
ceived separately  for  the  curb-and-gutter. 

Alvah  W.  Brown,  Grand  Rapids,  Mich.,  C. 
A.  Bloomer,  Spark,  Mich.,  and  Dexter  G.  B. 
Look,  Lowell,  have  been  named  good  roads 
commissioners  to  build  150  miles  of  new 
highways  in  Kent  County. 

The  City  Commission  of  Port  Huron, 
Mich.,  has'  decided  to  extend  the  pavement 
of  Broad  St.,  from  Huron  Ave.,  to  Mer- 
chant St.  .  . 

The  citizens  of  Alger  County,  Mumsing. 
Mich ,  have  voted  the  issuance  of  bonds  to 
the  amount  of  $50,000  for  the  construction 
of  good  roads. 

The  County  Board  of  Supervisors,  Menom- 
inee, Mich.,  has  passed  a  resolution  asking  an 
estimate  from  the  county  road  commission- 
ers on  the  cost  of  building  a  road  through 
Menominee  County  from  the  city  of  Menom- 
inee to  the  line  of  Delta  County  and  from 
the  city  of  Menominee  to  the  line  of  Dick- 
inson County.  The  road  would  be  between 
40  and  50  miles  long  and  constructed  of 
either  macadam  or  gravel. 

The  City  Council  of  Pontiac,  Mich.,  has 
voted  to  pave  South  Saginaw  St.  this  sum- 
mer and  also  the  alleys  east  and  west  of  that 
street. 

Plans  are  being  formulated  for  the  con- 
struction of  cement  combined  curbs  and  gut- 
ters on  several  streets  in  Kalamazoo,  Mich. 
Improvements  will  be  made  on  Davis,  Pearl, 
DeWitt  and  Axtell  St.,  and  Woodward  and 
Douglas  Aves. 

Minnesota. 

»j\>  \|,  I  lonncll  r j f  1  hiluth,  Minn.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Superior,  Wis.,  for  the  construction  of  as- 
phalt pavement  on  Belknap  St.,  for  $57,8*4. 

Mississippi. 

I  he  (  ity  Council  of  Vicksburg,  Miss.,  on 
July  I  received  the  following  bids  for  the 
paving  of  Grove  and  Melmont  Sts.;  South 
ern  Paving  Co.,  asphalt,  $1.89,  brick,  $2.07%, 
and  bitiililliir,  $2.15;  I'.loomc  &  Co.,  grani- 
toid. $2.07;  Southern  Asphalt  Co.,  $1.89. 

The  town  of  Wiggins,  Miss.,  will  sell  bonds 
111  tin-  sum  of  $5,00(1  in  the  near  future  for 
street  improvements.  A.  W.  Burd  is  Town 
Clerk. 


Missouri. 

Plans  to  macadamize  81st  St.,  from  Warnall 
Road  to  the  state  line  have  been  approved 
by  the  County  Court,  Independence,  Mo.  The 
sum  of  $3,600  has  been  appropriated  by  the 
court  as  its  share  of  the  improvement  of  the 
mile  of  road.  The  state  will  pay  the  re- 
mainder of  the  cost. 

New  Hampshire. 
•J»BLds  will  be  received  until  1  p.  m.,  July 
21,  by  Highway  Department,  Concord,  N.  H., 
for  the  construction  of  IV2  miles  of  stone 
road  in  Merrimack  township;  1%  miles  of 
stone  road  in  Beford  township  and  2V2  miles 
of  stone  road  in  Hocksett  township.  H.  C. 
Hill  is  State  Engineer. 

New  Jersey. 

•J»Bids  will  be  received  at  4  p.  m.,  July  26, 
by  City  Council,  Hoboken,  N.  J.,  for  the  im- 
provement of  Willow  Ave.,  from  the  end  of 
the  asphalt  north  of  11th  St.  to  13th  St.  in 
accordance  with  plans  and  specifications  on 
file  with  J.  H.  Londrigan,  City  Clerk.  Bids 
will  be  received  on  granite  block,  bitulithic, 
wood  block  or  asphalt  block  pavement  on 
concrete  base. 

•J«Bids  will  be  received  at  4  p.  m.,  July  26, 
by  City  Council,  Hoboken,  N.  J.,  for  the  im- 
provement of  Second  St.,  from  Willow  Ave. 
to  Madison  St.,  in  accordance  with  plans  and 
specifications  on  file  with  J.  H.  Londrigan, 
City  Clerk.  Bids  will  be  received  on  granite 
block,  bitulithic,  wood  block  and  asphalt 
block  pavement  on  concrete  base. 

^•Bids  will  be  received  until  4  p.  m.,  July 
26,  by  City  Council,  Hoboken,  N.  J.,  for  the 
improvement  of  Monroe  St.,  between  Fifth 
and  Sixth  St.;  and  Sixth  St,,  from  Madison 
to  Monroe  St.  Plans  and  specifications  are 
on  file  at  the  office  of  J.  H.  Londrigan,  City- 
Clerk.  Bids  will  be  received  on  granite  block, 
bitulithic,  wood  block  or  asphalt  block  on 
concrete  base. 

•f*Bids  will  be  received  until  11  a.  m.,  Aug. 
9,  by  Benjamin  Erickson,  Chairman,  Public 
Road  Committee,  of  the  Board  of  Chosen 
Freeholders  of  Cumberland  County  at  Bridge- 
ton,  N.  J.,  for  the  permanent  improvement  of 
a  public  road  in  Deerfield  township,  over  IVz 
miles  long  and  including  19,150  cu.  yds.  of 
earth  excavation,  H/i  acres  of  grubbing,  15,123 
cu.  yds.  of  compacted  gravel.  Plans  and  spe- 
cifications are  on  file  at  the  office  of  Walter 
M.  Sharp,  County  Engineer,  Bridgeton,  N.  J. 
A  certified  check  for  $1,000  payable  to  J.  N. 
Ogden,  Director  of  the  Board  of  Freeholders, 
must  be  filed  with  each  bid. 

®The  Board  of  Chosen  Freeholders,  Walter 
O'Mara,  Clerk,  Jersey  City,  N.  J.,  has  award- 
ed Wm.  Bakerton  the  contract  for  improving 
the  Second  Section  of  the  Newark  plank  road 
for  $.85  per  ct,  and  J.  F.  Shanley  Co.,  the 
contract  for  the  improvement  of  the  Third 
Section  for  $.81  per  ct.  Bids  were  opened 
July  5. 

®Thc  Bayonne,  N.  J.,  City  Council  on 
July  5  awarded  the  contracts  for  the  follow- 
ing improvements  to  the  Sicilian  Asphalt 
Pavement  Co.,  of  New  York  City:  11th  St.. 
from  Broadway  to  Avenue  C,  $3,862;  West 
17th  St.,  from  Broadway  to  Avenue  C, 
$6,956;  Margaret  St.,  between  the  Boulevard 
and  Avenue  T.,  $5,210;  West  19th  St.,  from 
Broadway  to  Avenue  C,  $N,829,  and  Hum- 
phreys Ave.,  $10,281.  Bermuda  asphalt  will 
be  used. 

The  City  Council  of  Bayonne,  N.  J.,  lias 
adopted  the  petition  signed  by  tile  advocates 
of  bitulithic  pavement  for  the  improvement 
of  Avenue  ]■'..  The  estimated  cost  is  $2.10  per 
sq.  yd. 

New  York. 

Wl  he  Board  of  Control  \  Supply  1,1  Ro- 
chester,   N.    Y.,    lias   awarded    the  following 

contracts  for  pavements:   Lyell  Ave.,  Medina 

stone  pavement  between  the  car  tracks,  VVhit- 
more,  Rauber  &  Vicinus,  $25,395;  Sidney  St  , 

brick  pavement,  F,  V.  Brotsch,  $6,666 ;  Short 

St.,  brick  pavement,  F  V.  Brotsch,  $8,080; 
Jefferson   Ave.,  brick   pa'emcnt   between  car 

tracks,  VVhitmore,  Rauber  &  Vicinus,  $9,187; 

Ml    Hope  Ave.  cemcnl  walks,  John  I'etrossi 


Co.,  $760;  Luckey  St.,  cement  walks,  John  J. 
Regan,  $293;  Delmar  St.,  cement  walks, 
William  Baker,  $771. 

®The  Village  Board  of  Trustees  of  Me- 
chanicville,  N.  Y.,  awarded  the  contract  for 
the  proposed  Saratoga  Ave.  paving  to  the 
Kin°sbury  Construction  Co.,  of  Hudson 
Falls,  N.  Y.,  for  $28,165.  The  work  includes 
Clearfield  blocks  and  stone  curbing.  Stephens 
&  McCameron  bid  $26,770  on  Mack  block. 

Good  Roads  Incorporated,  No.  18  Old  Slip, 
New  York  City,  has  been  chartered  with  a 
capital  stock  of  $5,000,  to  manufacture  ma- 
chinery, tools,  etc.,  used  in  connection  with 
grading  and  constructing  roads,  build  roads, 
etc.  The  incorporators  are :  Nat  Tyler,  Jr., 
Short  Hill,  N.  J.;  M.  Brooke  Tyler,  Jr., 
George  E.  Ownes,  Theodore  L.  Frothing- 
ham  and  Edith  L.  Bligh,  all  of  New  York 
City. 

North  Carolina. 

The  election  which  was  to  take  place  in 
Burgaw,  N.  C,  on  July  25,  for  road  improve- 
ments, has  been  postponed  until  November. 
J.  F.  Johnson,  informant. 

1  he  proposed  election  which  was  to  be 
held  on  July  27  in  Hartnett  County,  Lilling- 
ton,  N.  C,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $100,000, 
for  the  construction  of  sand  and  clay  roads 
has  been  postponed  until  Nov.  7.  It  is  planned 
to  construct  200  miles  of  roads.  V.  C.  Mat- 
thews is  chairman  of  the  County  Commis- 
sioners. 

Ohio. 

*J*Bids  will  be  received  until  noon,  July 
25,  by  Board  of  Control,  Akron,  O.,  for  pav- 
ing the  following  streets :  Water  St.,  from 
Bowery  st.  to  Wooster  ave. ;  Second  ave.  from 
Arlington  st.  to  Kelly  ave.;  Johnston  st.  from 
Spencer  st.  to  McGowan,  and  Tallmadge  ave. 
from  Cuyahoga  st.  to  the  east  corporation 
line.  And  for  the  construction  of  sewers  in 
Nieman  st.,  from  Upson  st.  to  the  end  there- 
of, and  Jewett  St.,  from  Hazel  st.  to  a  point 
260  ft.  northerly  therefrom,  all  in  accordance 
with  the  plans,  specifications,  etc.,  on  file  in 
the  office  of  the  Department  of  Pubic  Service, 
where  said  plans  and  specifications  may  be 
seen  and  blank  proposals  can  be  obtained. 

•J*Bids  will  be  received  until  11  a.  m.,  July 
29,  by  Board  of  County  Commissioners, 
Cleveland,  O.,  for  the  necessary  labor  and 
material  for  repairing  Shunpike  road  in  ac- 
cordance with  plans  on  file  at  the  office  of 
the  board.    John  F.  Goldenbogen  is  Clerk. 

4*Bids  will  be  received  until  noon,  July 
24,  bv  if.-  T.  Marsh,  Village  Clerk,  Oberlin, 
().,  for  the  paving,  draining  and  curbing  of 
seven  streets  including  about  17,000  sq.  yds. 
<  Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

The  Newport,  O.,  Board  of  Council  has 
passed  an  ordinance  providing  for  the  issue 
of  $100,000  worth  of  street  improvement 
bonds. 

©Putnam  &  Price,  it  is  reported,  have  been 
awarded  the  contract  by  the  Board  of  Con- 
trol of  Marietta,  O.,  for  the  paving  of  Sixth 
St.,  and  Knox  St. 

®The  Barrett  Mfg.  Co.,  529  Carr  St..  Cin- 
cinnati, O.,  has  been  awarded  the  contract  by 
the  Hamilton  County  Commissioners,  Cincin- 
nati, for  treating,  under  Specification  No.  227, 
Hillside  Ave.,  from  Anderson  Ferry  Road 
to  Cleves  and  Warsaw  Pike,  with  tar,  in  Del- 
hi and  Miami  townships  for  $1,320.  Bids  were 
opened  June  30. 

®John  Snyder  of  Norwood,  (.).,  has  been 
awarded  the  contract  by  the  Board  of  Hamil- 
ton County  Commissioners,  I  ineinnati,  O.,  for 
oiling,  under  Specification  No.  223,  Spring* 
field  Bike  from  llartwell  to  Winton  Road  111 
Springfield  township,  for  $707.  Bids  were 
opened  June  30. 

©The  Southern  Xsphaltolene  Co.  has  bed 
aw  arch  il  the  contract  by  the  Board  of  Hamil- 
ton County  Commissioners,  Cincinnati.  0#1 
for  oiling,  under  Specification  No.  232,  Hani 
son  Bike,  from  the  C,  C.  &  L  K  K  ,  to  east 
corporation  line  of  Harrison,  in  Harrison  and 
W  hitewater  townships,  for  $832  Bids  were 
opened  July  7. 


•J-  indicates  work  now  open  for  bids.    D  indicates  a  contract  let  recently. 
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®F.  E.  Schroeder,  425  Ridgeway  Ave.,  Cin- 
cinnati, O.,  has  been  awarded  the  contract  by 
the  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  for  the  construction  under  Speci- 
fications No.  203,  of  Indian  Hill  Ave.,  from 
Plainville  Pike  to  Wooster  Pike  in  Columbia 
township  for  $9,740.    Bids  were  opened  July  7. 

®The  Cleveland  Trinidad  Paving  Co.,  has 
■been  awarded  the  contract  by  the  Board  of 
'County  Commissioners,  Cleveland,  O.,  for  ad- 
ditional repairs  of  Detroit  St.,  in  Lakewood 
City.  Bids  were  opened  July  12  by  J.  F.  Gol- 
denbogen.  Clerk. 

A  resolution  has  been  adopted  by  the  City- 
Council  of  Lorain,  O.,  providing  for  the  pav- 
ing of  Eighth  St.,  between  Washington  and 
Oberlin  Aves.  Work  will  probably  not  be 
commenced  until  next  year,  however. 

Pennsylvania. 

®The  Citv  Council  of  Johnstown,  Pa., 
has  awarded  the  following  contracts  for  the 
construction  of  brick  pavement,  cobble  pave- 
ment and  retaining  wall;  bids  for  asphalt 
pavement  being  rejected:  Vitrified  brick 
paving,  Stonycreek  St.,  First  ward,  George 
W.  Clark  &  Son,  $1.38;  Connemaugh  St.. 
Second  ward,  George  W.  Clark  &  Son,  $1.36; 
Main  St.,  First  and  Second  wards,  Charles 
H.  Suppes,  Jr.,  $1.22;  Thomas  Ave.,  Fifth 
ward,  John  Best  &  Son,  $1.45;  Dibert  St., 
Fifth  and  Sixth  wards,  George  W.  Clark  & 
Son,  $1.42;  Golde  St.,  Seventh  ward,  James 
&  Fulton,  $1.43;  Osborne  St.,  Eighth  ward, 
Charles  H.  Suppes,  Jr.,  $1.42;  Devlin  St., 
Ninth  ward,  James  &  Fulton,  $1.56;  Huber 
St.,  Ninth  ward,  James  &  Fulton,  $1.63;  Coal 
St.,  Ninth  and  Tenth  wards,  James  &  Ful- 
ton, $1.39;  New  St.,  12th  ward,  Charles  H. 
Suppes,  Jr.,  $1.91;  Pine  alley,  14th  ward, 
lames  &  Fulton,  $1.71;  Second  Ave,,  15th 
ward,  Charles  H.  Suppes,  Jr.,  $1.58;  Sixth 
Ave.,  16th  ward,  John  Best  &  Son,  $1.60; 
Central  Ave.,  17th  ward,  Charles  H.  Suppes, 
Jr.,  $1.44;  Virginia  Ave.,  18th  ward,  Thiele 
Construction  Co.,  $1.45;  and  Barron  Ave., 
18th  ward,  Thiele  Construction  Co.,  $1.40; 
Garfield  St.,  19th  ward,  John  Best  &  Son, 
$1.61;  Garfield  St.,  20th  ward,  Charles  Res- 
sler,  351.57;  Sheridan  Ave.,  20th  ward,  Charles 
H.  Suppes,  Jr.,  $1.56,  and  Cooper  Ave.,  21st 
ward,  James  &  Fulton,  $1.43.  Cobble  stone 
paving— South  St..  Sixth  ward,  John  Best 
&  Son,  $.95;  Coal  St.,  Ninth  and  Tenth 
wards,  James  &  Fulton,  $50.  Retaining  wall 
—In  Eighth  ward,  J.  F.  Hochstein. 

®The  McGovern  Construction  Co.  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  Punxsutawney,  Pa.,  for  the  construc- 
tion of  brick  pavement  in  that  city  at  the  fol- 
lowing bid  :  Excavation,  $.50 ;  broken  .stone 
tilling,  $1.80;  sand  cushion,  $1.80;  wire-cut 
pavers,  $.75 ;  repressed  pavers,  $.75 ;  stone 
•curb,  $.60 ;  concrete  curb,  $.50. 

®Peter  Barr  has  been  awarded  the  con- 
tract by  the  Chief  Burgess  of  Shamokin,  *Pa, 
W.  H.  R.  Smink,  for  paving  and  curbing  a 
portion  of  Race  St.  with  vitrified  brick  and 
Belgian  block,  and  a  portion  of  Church  St., 
and  Independence  St.  with  vitrified  brick  on 
6-in.  concrete  and  1%-in.  of  sand,  at  $2.03 
per  sq.  yd.,  for  brick,  $2.34  for  Belgian  block 
and  from  $.60  to  $.76  per  lin.  ft.  for  curb- 
ing.   Bids  were  opened  July  6. 

®The  County  Commissioners  of  Allegheny 
County,  Pittsburg,  Pa..  R.  J.  Cunningham, 
County  Controller,  have  awarded  contraci? 
for  the  construction  of  roads  as  follows:  11. 
H.  Cunningham  &  Sons,  Wilmerding  road, 
V2  mile,  $7,778;  Geo.  B.  Fehr  &  Co.,  Squaw 
Run  road,  1.2  miles,  $19,340;  Jno  F.  Howley 
•&  Co.,  Bakerstown  and  Valencia  road,  % 
mile,  Sec.  1,  $6,482,  and  Sec.  2,  $4,200.  Bids 
were  opened  July  5. 

®A.  G.  Rothey  of  Elizabeth,  Pa.,  has  been 
awarded  the  contract  by  the  Board  li  Road 
Supervisors,  Fayette  City,  Pa.,  for  the  mac- 
adamizing of  10,700  ft.  of  road,  14  ft.  wide, 
including  the  building  of  all  bridges,  culverts, 
gutters,  etc.,  for  $21,785.  Bids  were  opened 
July  1  by  W.  H.  Binns,  Secy,  of  the  Board. 

®R.  J.  Cunningham,  County  Controller, 
Pittsburg,  Pa.,  has  awarded  the  following 
•contracts  for  road  work  for  which  bids  were 
•opened  July  5:    Wilmerding  Road.  ',•;  mile, 


to  R.  H.  Cunningham  &  Sons,  TurtuJ  Creek, 
Pa.,  $7,778;  Squaw  Run  Road,  1.2  miles,  Geo. 
B.  Fehr  &  Co,  Aspinwall,  Pa,  $19,340;  Bak- 
erstown &  Valencia  road,  %  mile,  Sec.  1, 
Jno.  F.  Howley  &  Co,  Pittsburg,  $6,482;  same 
road,  section  No.  2,  Jno.  F.  Howley  &  Co, 
$4,200;  Beuna  Vista  &  Lovedale  Road.  2.6 
miles,  all  bids  rejected;  Cliff  Mines  &  Cora- 
opolis  Heights  Road,  and  Guyasuta  Road, 
4.8  and  .4  miles,  letting  postponed  until  re- 
leases and  bond  are  tiled  in  the  Road  En- 
gineer's office. 

Texas. 

®The  County  Commissioners,  Loekhart, 
Tex,  have  awarded  the  contracts  for  the 
construction  of  eight  miles  of  macadamised 
roads  to  Teas  &  Williams  and  Ed.  Barrier. 
The  commissioners  will  soon  contract  for  18 
miles  of  more  road. 

®The  City  Commissioners  of  Dallas,  Tex, 
have  awarded  the  Texas  Bitulithic  Co.  of  that 
city  the  contract  for  the  paving  of  Columbia 
Ave,  from  Carroll  to  Beacon  with  bitulithic 
for  $62,142.  The  paving  will  be  laid  on  a  5- 
tn.  gravel  concrete  base  at  $2.30  per  sq.  yd. 

The  citizens  of  Bell  County,  Belten,  Tex, 
on  July  1,  voted  against  the  propes'tion  to 
issue  bonds  for  the  construction  of  good 
roads  in  District  Nc.  1. 

The  City  Commissioners  of  Port  Arthur, 
Tex,  in  their  budget  have  asked  for  a  bond 
issue  of  $100,000  for  street  improvements. 
The  street  commissioners  have  recommended 
the  paving  of  Houston  Ave,  from  Proctor 
to  Seventh  St,  and  Proctor  St.,  from  Hous- 
ton to  Shreveport  Ave.  with  macadam  as- 
phalt, and  paving  of  Fifth,  Sixth  and  Sev- 
enth St,  from  Houston  Ave.  to  Stillwell 
Ave.  with  macadam,  and  all  intersecting  ave- 
nues from  Proctor  to  Seventh;  also  Austin 
Ave,  from  Seventh  to  17th  Sts,  and  Dallas 
Ave,  from  Seventh  to  18th,  and  some  other 
cross  streets. 

The  City  Council  of  Temple,  Tex,  has 
made  arrangements  to  pave  Avenue  B  be- 
tween Fifth  and  Seventh  Sts,  and  Fifth  St, 
between  Avenue  A  and  B  with  granitoid 
pavement. 

Vermont. 
•J*Bids  will  be  received  until  2  p.  m,  July 
22.  by  Paving  Committee  of  the  Village  of 
Bellows  Falls.  Vt,  for  the  necessary  labor 
and  material  for  grading  and  paving  Bridge 
St.  Plans  and  specifications  are  on  file  at 
the  office  of  the  Superintendent  of  Streets. 
W.  L.  Mandigo  is  Chairman  of  the  Com- 
mittee. 

Virginia. 

»J*Bids  will  be  received  until  11  a.  m,  Aug. 
9,  by  Board  of  Supervisors,  Lee  County,  at 
Jonesville,  Va,  for  the  improvement  of  180 
miles  of  county  highway.  Separate  bids  will 
be  received  on  the  following  sections :  Rose 
Hill  District — Grade,  Drain  and  Macadamize — 
Sec.  1,  Mile  1  to  Mile  10,  inclusive.  Sec.  2, 
Mile  11  to  Mile  21,  inclusive.  Grade  and 
Drain— Sec.  3,  12.62  miles.  Sec.  4,  7.69  miles. 
Sec.  5,  8.59  miles,  Sec.  6,  8.76  miles.  Jones- 
ville District — Grade,  Drain  and  Macadamize — 
Sec.  1,  11.30  miles,  Sec.  2,  13.07  miles.  Grade 
and  Drain— Sec.  3,  9.30  miles.  Sec.  4,  14.32 
miles,  Sec.  5,-  7.64  miles.  Yokum  Station  Dis- 
trict— Grade,  Drain  and  Macadamize — Sec.  1, 
12.10  miles,  Sec.  2,  4.14  miles.  Grade  and 
Drain — Sec.  3,  7.75  miles,  Sec.  4,  7.80  miles. 
Sec.  5,  11.00  miles.  Rocky  Station  District — 
Grade,  Drain  and  Macadamize — Sec.  1,  8.25 
miles.  Sec.  2,  11.50  miles.  Grade  and  Drain — 
Sec.  3,  2.60  miles,  Sec.  4,  12.50  miles.  Plans 
and  specifications  may  be  seen  at  the  office  of 
the  State  Highway  Commission,  Richmond. 
Va,  and  at  the  office  of  the  County  Engineer. 
Pennington  Gap,  Va,  and  at  the  Clerk's  office. 
Jonesville,  Va,  or  a  complete  set  of  maps, 
plans  and  specifications  may  be  had  on  appli- 
cation to  the  County  Engineer,  Pennington 
Gap,  Va,  for  the  sum  of  $1.50  per  section. 

®The  Board  of  Supervisors  of  Wise  Coun- 
ty, and  the  State  Highway  Commission,  Rich- 
mond, Va,  P.  St.  Julien  Wilson,  Comm., 
have  awarded  the  following  contracts  for  the 
grading  of  81  miles  of  road  in  the  county  for 
which  bids  were  opened  June  28 :    Section  1. 


Bunn  &  Co,  $33,569;  Section  3,  Bunn  &  Co, 
$51,506 ;  Section  4,  Bunn  &  Co,  $42,457 ;  Sec- 
tion 5,  T.  Towles  &  Co,  $51,884;  Section  9. 
T.  Towles  &  Co,  $46,996,  and  Section  11. 
Bunn  &  Co,  $60,302. 

®The  Tidewater  Construction  Co,  of  Rich- 
mond, Va,  has  been  awarded  the  contract  by 
the  State  Highway  Commission  of  Virginia, 
P.  St.  Julien  Wilson,  Comm.,  for  the  construc- 
tion of  four  miles  of  gravel  road  on  Creighton 
Road.  Bids  for  the  construction  of  3%  miles 
of  gravel  road  on  New  Market  Road  in  Hen- 
rico County  were  rejected.  Bids  for  the  en- 
tire work  were  opened  July  1. 

The  Richmond  Automobile  Club,  Rich- 
mond, Va,  has  petitioned  the  City  Council 
of  that  city  to  appropriate  the  sum  of  $5,000 
for  the  purpose  of  improving  the  several 
roads  leading  into  the  city. 

Washington. 

•J»Bids  will  be  received  until  2  11.  111,  July 
31,  by  Board  of  King  County  Commissioners, 
Seattle,  Wash,  for  furnishing  the  necessary 
labor  and  material  (Japanese  or  Chinese  La- 
bor not  allowed)  for  the  construction  of 
Permanent  Highway  No.  2,  King  County, 
Wash.  The  work  consists  of  the  construc- 
tion of  preparing  subgrade,  cleaning  and  re-  * 
shaping  ditches  and  constructing  a  Warrenite 
pavement  from  Station  20  +  29.65  on  the 
Erickson  Road  at  north  city  limits  of  the 
city  of  Seattle,  in  King  County,  thence  in  a 
northerly  direction  to  Station  152  +  29.65. 
Plans  are  on  file  with  County  Engineer.  Otto 
Case  is  Clerk  of  the  Board. 

•J*Bids  will  be  received  until  2  p.  m,  July 
31,  by  Board  of  King  County  Commission- 
ers, Seattle,  Wash,  for  furnishing  all  neces- 
sary labor  and  material  (Jap  or  Chinese  labor 
prohibited)  for  the  construction  of  Perman- 
ent Highway  No.  1,  King  County,  Wash.  The 
work  consists  of  the  construction  of  prepar- 
ing subgrade,  cleaning  and  reshaping  ditches 
and  constructing  a  Warrenite  pavement  from 
Station  0  +  00  =  4  +  80  southeasterly  to  Sta- 
tion 23  +  20  and  from  4  +  80  westerly  to 
Station  76  +  80  on  State  Aid  Road  No.  4-56. 
Plans  are  on  file  with  the  County  Engineer. 
Otto  A.  Case  is  Clerk  of  the  Board. 

•$»Bids  will  be  received  until  2  p.  m,  July 
31,  by  King  County  Commissioners,  Seattle, 
Wash,  for  furnishing  necessary  labor  and 
material  (Jap  or  Chinese  labor  not  allowed) 
necessary  for  the  construction  of  macadam 
roadway  on  Gehr-Erickson  Road  in  King 
County.  The  work  consists  of  the  construc- 
tion of  preparing  subgrade,  ditching,  etc,  and 
constructing  13,035.53  lin.  ft.  of  standard  24 
ft.  macadam  road  with  top  course  of  War- 
renite as  per  plans  and  specifications  now  on 
file  in  the  County  Engineer's  Office,  Seattle, 
Wash.    Otto  A.  Case  is  Clerk  of  the  Board. 

®The  City  Council  of  North  Yakima, 
Wash,  has  let  the  contract  for  the  construc- 
tion of  sidewalks,  curbing  and  alley  cross- 
ings in  Boulevard  addition  improvement  dis- 
trict to  Wilson  &  Hardy  for  $24,146.  Work 
will  be  begun  at  once. 

®Albers  &  Son  have  been  awarded  the 
contracts  by  the  City  Council  of  Chehalis, 
Wash,  for  planking  a  number  of  streets  in 
the  eastern  part  of  the  city  for  $6,950.  Plank- 
ing is  to  be  laid  16  ft.  wide  in  the  center  at 
Third,  Fourth,  Fifth,  Sixth  and  Ninth  Sts. 

The  proposed  extersion  of  the  Cowlitz- 
Olympia  road  southeast  from  Chehalis  will 
not  be  built  this  year,  according  to  advices 
from  Olympia,  Wash.  The  Lewis  County 
Commissioners  recently  rejected  the  bids  re- 
ceived for  the  construction  of  the  road  as 
being  too  high. 

W.  J.  Roberts,  state  highway  commissioner, 
Olympia,  Wash,  reports  that  Benton,  Che- 
halis, Chelan,  Clallam.  Garfield,  Jefferson, 
Lewis,  King,  Mason,  Pierce  Snohomish, 
Stevens,  Whatcom,  Whitman  and  Yakima 
Counties  have  adopted  resolutions  for  the 
building  of  permanent  highways  under  the 
provisions  of  the  act  passed  by  the  last  legis- 
lature. 

Wisconsin. 

•J»Rids  will  be  received  until  10.30  a.  m, 
July  19.  by  Department  of  Public  Works,  Mil- 


indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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waukee.  Wis.,  for  permanent  Bituminous  pave- 
ment on  concrete  foundation  on  27th  St.  from 
Grand  Ave.  to  Cedar  St.  and  Vliet  St.  from 
Ninth  St.  to  11th  St.,  including  in  all  about 
7,095  sq.  yds.  H.  E.  Briggs  is  Commissioner 
of  Public  Works. 

•{•Bids  will  be  received  until  10:30  a.  m  , 
July  21,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  curbing  with  stone  thir- 
teen portions  of  streets.  H.  E.  Briggs  is 
Commissioner  of  Public  Works. 


•J*Bids  will  be  received  until  10:30  a.  m., 
July  21,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  the  macadamizing  and  im- 
proving of  portions  of  10  streets  and  alleys. 
H.  E.  Briggs  is  Commissioner  of  Public 
Works. 

*J»Bids  will  be  received  until  10:30  a.  m., 
July  22,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  furnishing  the  necessary  la- 
bor and  material  for  the  construction  of  ce- 
ment sidewalks  and  combination  curb  and  gut- 


ter on  Fifth  st.,  from  Keefe  ave.  to  Green 
Bay  ave.,  in  the  Twenty-first  ward,  including 
cu.  yds.  of  cutting,  1,662 ;  cu.  yds.  of  filling, 
1,396;  sq.  ft.  of  cement  sidewalks,  11,038;  lin. 
ft.  of  combination  cement  curb  and  gutter, 
1,996-;  Days  allowed  for  completion,  60;  Ken- 
wood boulevard  from  Oakland  ave.  to  Dow- 
ner ave.  in  the  Eighteenth  ward,  including  sq. 
ft.  of  cement  sidewalks,  28,670 ;  lin.  ft.  of  com- 
bination cement  curb  and  gutter.  10.471.  Days 
allowed  for  completion,  60. 


BRIDGES-STEEL    AND  CONCRETE 


Alabama. 

•{•Bids  will  received  until  noon,  July  21,  by 
J.  W.  Gwin,  County  Engineer,  Birmingham, 
Ala.,  for  the  construction  of  the  following 
bridges  in  Jefferson  County:  One  54-ft.  span 
over  Camp  creek  on  the  Pink  Bankston 
road,  iVz  miles  from  Sayre,  steel  or  con- 
crete; one  00-ft.  span  over  Little  Branch 
on  the  Montevallo  road,  6  miles  from  Leeds, 
steel  or  concrete;  one  12-ft.  span  over  Mas- 
sey's  branch  on  the  Mt.  Pinson  road  2  miles 
from  Kitona;  one  14-ft.  span  over  Cedar 
branch  on  the  Mt.  Pinson  road  one  mile 
from  Kitona;  one  13-ft.  span  over  branch 
on  the  North  Bessemer  car  line  near  the  At- 
lanta, Birmingham  and  Atlantic  railroad 
crossing;  one  36-ft.  span  over  Epps  branch 
on  the  Chalkville  and  Clay  road  10  miles 
from  East  Lake;  one  20-ft.  span  over  branch 
on  South  Bessemer  car  line  at  Sunny  Side 
station ;  one  40-ft.  span  over  branch  on 
1  russville  road  at  Dr.  Morrow's  place  one 
mile  from  Alfretta  mines;  on  60-ft.  span, 
steel  bridge,  over  Prescott  creek,  three  miles 
from  Maxine  on  the  Jasper  and  Birming- 
ham road;  one  50-ft.  span  steel  bridge,  with 
30-ft.  approach  over  Steep  creek  on  the  Palos 
road  one-half  mile  from  Palos. 

California. 

®  The  County  Commissioners  at  Oroville, 
Cal.,  awarded  the  contract  for  the  construc- 
tion of  the  Prairie  and  Merrill  slough  bridges 
to  the  Petterson  Construction  Co.,  of  San 
Francisco,  Cal,  for  $860  each.  Bids  were 
opened  June  7  by  C.  F.  Belding,  Cotintv 
Clerk. 

®Chas.  W.  Deacon  of  San  Luis  Obispo, 
Ca!.,  has  been  awarded  the  contract  by  the 
Board  of  County  Supervisors,  Santa  Barbara, 
Cal,  for  the  construction  of  a  3-hinge  rein- 
forced concrete  bridge  over  the  Santa  Inez 
Riser  in  San  Lucas  for  $33,82-').  The  struc- 
ture will  have  5  arches  and  a  120- ft.  span, 
total  of  603  ft.  Thomas  &  Post,  Union  Trust 
l?ldg.,  Lds  Angeles,  Cal..  are  Engineers.  Bids 
were  opened  July  3. 

The  citizens  of  Millvillc,  Cal.,  have  peti- 
tioned the  Hoard  of  Supervisors,  Redding, 
for  the  construction  of  a  bridge  across  Cow- 
Creek  in  South  Cow  Creek  valley  near 
.Millvillc. 

Delaware. 

John  E.  Greiner,  605-6  Continental  BMg,, 
Baltimore,  Md.,  has  been  appointed  con- 
sulting engineer  in  the  construction  of  a 
bridge  across  the  Christian  river  by  the  LeVJ 
Court  of  Newcastle  County,  Wilmington, 
Del.     The  Structure  will  be  a  lift  bridge  and 

will  cos!  $160,000. 

Florida. 

4*Bidi  will  be  received  until  2  p.  m.,  Sept. 
(>,  by  Hoard  of  Public  Works,  Tampa,  F»., 
for  the  construction  of  a  reinforced  con- 
crete or  concrete  steel  bridge  with  bascule 
lift  over  the  llillslx.ru  River  at  l.afavette 
St.  \  certified  check  for  $IO,000  must  be 
iibd  with  each  bid.    official  advertisement 

will  lie  found  elsewhere  in  this  issue. 

'  its  Knginccr  bred  T  Warren  of  Tampa, 
Ha,  has  submitted  all  data  relative  to  the 
construction  of  the  Lafayette  St  bridge  to 
the   Commissioners  of    Public   Works  The 

si r m  1 11  r<  1   to  be  approximately  80  ft.  lone;, 

Hit    ft.   wide,    lU-ft.   sidewalks,  and   a  double 


track  trolley  line  in  center  of  roadway.  D. 
B.  McKay  is  chairman  of  the  Board. 

Georgia. 

The  citizens  of  Appling  and  Toombs 
Counties,  Ga.,  recently  held  a  meeting  in 
Baxley  for  the  purpose  of  discussing  the 
building  of  a  bridge  across  the  Altamaha 
river  to  connect  the  counties.  It  is  proposed 
that  the  bridge  be  built  by  a  stock  company. 
The  proposed  structure  will  cost  $40,000. 

Illinois. 

•{•Bids  are  being  received  by  R.  H.  and  G. 
A.  McWilliams,  Drainage  Contractors,  1600 
Steger  Bldg.,  Chicago,  111.,  for  two  60-ft. 
span  steel  iron  bridges.  Plans  and  specifi- 
cations are  on  file  at  the  office  of  the  com- 
pany. 

•{•Bids  will  be  received  at  the  Court  House, 
Pekin,  111.,  up  to  2  i.  m.,  July  22,  for  the  con- 
struction of  one  reinforced  concrete  bridge 
in  Groveland  Township,  Tazewell  County.  R. 
F.  Brecher,  Town  Clerk,  R.  R.  No.  1,  Pekin, 
111.  Soldwedel  Bridge:  Span,  50  ft.;  road- 
way, 10  ft. ;  finished  roadway  to  bottom  of 
footings,  21  ft.:  wings,  20  ft.  Estimated 
amount  of  concrete  in  structure,  J88.7  cu. 
yds.;  reinforcing  steel,  30,432  lbs.  Material 
will  have  to  be  shipped  in.  Nearest  railroad 
station,  Pekin.  Haul,  about  one  cu.  yd.  Pres- 
ent structure,  35  ft.  steel,  on  stone  abut- 
ments ;  same  to  be  removed.  Average  flow 
of  stream,  2  ft.  deeo  and  10  ft.  wide.  Work 
to  be  completed  on  or  before  October  1,  1011. 
More  detailed  information  may  be  had  by 
an  examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,  Illinois. 

■{•Bids  will  be  received  at  the  State  bank, 
Timevvell,  111.,  up  to  2  p.  m.,  Aug.  5,  1911,  for 
the  construction  of  one  reinforced  concrete 
bridge  in  Lee  Township,  Brown  County. 
William  M.  Robinson,  Town  Clerk,  Time- 
well,  111.  Miles  Bridge:  Span,  12  ft.;  road- 
way, 18  ft.;  finished  roadway  to  bottom  of 
footings,  10%  ft.;  length  of  wing,  10  ft.  Es- 
timated amount  of  concrete  in  structure,  65 
cu.  yds.;  reinforcing  steel,  1,621  lbs.  Near- 
est railroad  station,  Timewell  on  the  Wa- 
bash. 2 'A  miles.  All  material  will  have  to 
be  shipped  in.  Roads,  fair;  haul,  3,500  lbs. 
Excavation  in  loam  and  clay;  will  average 
about  ■')  ft.  Present  structure,  wood.  Work 
to  be  completed  on  or  before  October  lit, 
1011.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifi- 
cations prepared  by  the   Illinois  Highway 

Commission  which  may  be  seen  at  the  Town 
Clerk's  ofliee  or  may  be  obtained  upon  ap- 
plication m   writing,   from  the   Illinois  High 

way  Commission,  Springfield,  ill. 

•{•Bids  will  fie  received  until  noon,  July  27, 
by  I.  J.  Bryan,  Cleric  of  the  Sanitarj  District. 
Chicago,  1500  70  West   Monroe  St..  Chicago, 

III .  for  the  painting  of  certain  bridges  along 

the  line  of  tin-  Main  Channel  of  the  Sanitary 

District  of  i  htoago,  111  .  between  Chicago  anil 
Lockport,  III    Official  advertisemenl  will  be 

found  elsewhere  ill  this  issue. 

•{■Bids  vviii  in-  received  at  the  Town  Hall, 
Port  Hv ron,  ill .  up  to  2  r  M  ,  iui>  26,  for 
the  construction  of  one  reinforced  concrete 

bridge  iii  1  oi'   r  Own  ship,  Rock  Island  County, 


Stephen  White,  Town  Clerk,  Port  Byron,  Illi- 
nois. Sample  Bridge : — Span,  20  ft. ;  roadway,. 
16  ft. ;  finished  roadway  to  bottom  of  foot- 
ings, 11  ft.;  wings,  12  ft.  long.  Estimated 
amount  of  concrete  in  structure,  70  cu.  yds.; 
reinforcing  steel,  4,261  lbs.  Nearest  railroad 
station,  Port  Byron  on  the  C,  M.  &  St.  P. 
railroad,  5  miles.  Gravel  will  be  furnished  by 
Commissioners  delivered  within  150  ft.  of  the 
bridge  site.  Present  structure,  19- ft.  wood: 
bridge  on  piles.  Average  flow  of  stream,  8 
in.  deep  and  3  ft.  wide.  Work  to  be  com- 
pleted on  or  before  September  6.  1911.  More 
detailed  information  may  be  had  by  an  ex- 
amination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,  Illinois. 

»J»I?ids  will  be  received  at  the  Town  Clerk's, 
office,  Worden,  111.,  up  to  11  A.  M.,  July  27, 
for  the  construction  of  one  reinforced  con- 
crete bridge  in  Omphghent  Township,  Madi- 
son County.  J.  F.  Johnson,  Town  Clerk, 
Worden.  Illinois.  Blume  Bridge: — Span,  14 
ft.:  roadway,  18  ft.;  distance  from  finished 
roadway  to  bottom  of  footings,  15  ft. ;  length 
of  wings.  If  ft.  Estimated  amount  of  con- 
crete in  structure,  71.8  cu.  yds.;  reinforcing 
steel,  5, 775  lbs.  Nearest  railroad  station.  Wor- 
den, on  the  Wabash,  V/2  miles.  All  material 
will  have  to  be  shipped  in.  Present  structure 
is  a  15-ft.  wooden  bridge.  Excavation  will  av- 
erage 13;/  ft.  on  the  south  side  and  7  ft.  on- 
north  side  in  sand}'  loam  to  clay.  Average 
flow  of  stream,  6  in.  deep  and  4  ft.  wide. 
Work  to  be  completed  on  or  before  October  1. 
1011.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,  Springfield,  Illinois. 

■{■Bids  will  be  received  at  the  Court  House, 
Metropolis,  111.,  un  to  10  a.  m.,  Aug.  5,  for  the 
construction  of  two  reinforced  concrete 
bridges  in  Massac  County.  Geo.  C.  Schnee- 
man,  County  Clerk,  Metropolis,  III.  Green 
Farm  Bridge:  Span,  two  40-ft.  girder  type; 
roadway,  16  it.;  finished  roadway  to  bottom 
of  footings,  23  ft.;  wings,  20  ft.  Total 
amount  of  concrete  in  structure,  class  A,  200' 
cu.  yds.;  class  H,  On  cu.  yds.;  reinforcing 
steel!  38,464  lbs.;  plate  steel  107  lbs  Near- 
est railroad  station,  Metropolis,  of  a  mile. 
Gravel  available  in  creek  bed.  near  bridge 
site,  free.  Average  tlovv  of  stream,  I  ft. 
dee"  and  3d  it.  wide.  Present  structure 
washed  out,  Excavation  will  average  about 
12  feet  in  sandy  loam  and  gravel.  Township 
Line  Bridge:  Span.  10  ft.;  roadway,  16  ft.; 
finished  roadway  to  bottom  of  footing,  13^ 
ft.;  wings.  12  ft  Estimated  amount  of  con- 
crete in  structure,  120  CU.  yds.;  reinforcing 
steel.  14,540  lbs  Nearest  railroad  station. 
Round  Knob  on  the  Illinois  Central,  :i  miles. 
Gravel  available  ill  creek  bed.  near  bridge 
site,  free  \verage  tlovv  of  stream.  I  ft. 
deep  atxl  15  ft,  w  ide  No  bridge  at  site.  Ex- 
cavation will  average  V  -ft.  in  sand)  loam 
and  gravel.  Work  to  be  completed  on  or 
before  December  5,  1911,  More  detailed  in- 
formation in, iv  be  had  by  an  examination  of 
the  plans  and  Specifications  prepared  by  the 
Illinois   Highway   Commission    winch  may 
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be  seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing,  from 
the  Illinois  Highway  Commission,  Spring- 
field, 111. 

•{•All  bids  received  July  8,  for  the  construc- 
tion of  a  reinforced  concrete  bridge  in  Ross 
Township,  Pike  County  by  J.  M.  Sweetman, 
Town  Clerk,  Pleasant  Hill,  111.,  were  re- 
jected and  the  contract  for  the  construction 
of  the  Sand  Slough  Bridge  No.  3  will  be 
let  10  a.  m.,  July  22.  The  structure  will 
have  a  span  of  30  ft.;  roadway,  16  ft.;  fin- 
ished roadway  to  bottom  of  footings,  14^4  ft.; 
length  of  wings,  10  ft.  Estimated  amount  of 
concrete  in  structure,  91  cu.  yds.;  reinforc- 
ing steel,  10,385  lbs.  Nearest  railroad  sta- 
tion, Pike,  on  the  C.  &  A.  railroad  and  C. 
B.  &  Q.  Ry.,  2  miles.  Gravel  in  creek  near 
Atlas,  can  be  delivered  at  bridge  site  for 
about  $1.25  per  cu.  yd.  Excavation  will  av- 
erage 10  ft.  in  sandy  loam  to  clay.  No  ex- 
isting bridge  at  site.  Work  to  be  completed 
on  or  before  Oct.  1.  1911.  More  detailed  in- 
formation may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield, 
111. 

®The  contract  for  the  construction  of  a 
3-span  concrete  bridge  in  Belmont  township, 
Iroquois  County,  Woodland,  111.,  has  been 
awarded  to  Joseph  Klein  of  Freeburg,  111. 
The  specifications  for  the  bridge  are  as  fol- 
lows :  161  ft.  4  ins.  over  all ;  roadway,  18 
ft.  in  the  clear.  Two  plain  concrete  piers. 
Distance  from  finished  roadway  to  bottom 
of  pier,  36  ft.  Two  reinforced  concrete 
abutments,  19  ft.  high;  length  of  wings,  16 
ft.  Estimated  amount  of  concrete  in  struc- 
ture. 656.4  cu.  yds. ;  reinforcing  steel,  79,265 
lbs.  Nearest  railroad  station,  Woodland,  on 
the  C.  &  E.  I.  railroad,  %  of  a  m'le.  Mate- 
rial will  have  to  be  shipped  in.  Contract  to 
include  the  removal  of  present  structure, 
after  new  bridge  has  been  thrown  open  to 
traffic.  Work  to  be  completed  on  or  before 
November  12,  1911.  W.  Rufus  Kendall  is 
Town  Clerk. 

®The  city  of  Aurora,  111.,  on  July  12, 
awarded  the  contract  for  building  the  super- 
structure for  the  Illinois  Ave.  bridge,  con- 
sisting of  six  steel  spans  75  ft.  each,  18  ft. 
roadway  and  two  6  ft.  sidewalks  to  H.  S. 
Wetherell,  Morgan  Park,  Chicago,  111.,  for 
$19,090,  and  the  contract  for  the  foundations 
of  concrete  to  the  Northwestern  Construe-, 
tion  Co.,  of  Davenport,  la.,  for  approxi- 
mately $12,000.  Bids  were  received  July  10 
by  W.  C.  Flannigan,  City  Clerk. 

®The  Board  of  upervisors  and  the  Road 
Commissioners  of  Mt.  Carroll  Township, 
Carroll  County,  Mt.  Carroll,  111.,  have  let  the 
contract  for  the  construction  of  a  concrete 
bridge  near  the  Don  Ashby  farm  southwset 
of  Mt.  Carroll  to  W.  H.  Shons  of  Freeport, 
111.,  for  $1,600.  Tnis  contract  does  not  in- 
clude the  piling. 

©Advices  from  Canton,  111.,  state  that  the 
contract  for  building  the  Tartars  ferry  bridge 
over  Spoon  River  has  been  let  to  the  Illinois 
Steel  Bridge  Co.,  of  Jacksonville,  111.,  for 
$4,500. 

®The  Joliet  Bridge  &  Iron  Co.,  578  Ran- 
dolph Bldg.,  Memphis,  Tenn.,  and  Joliet,  111., 
has  been  awarded  the  contract  by  the  County 
Commissioners,  Helena,  Ark.,  John  M. 
Quarles,  Road  Commissioner  for  the  con- 
struction of  the  Bonner  bridge  over  Big 
Creek,  one  75  ft.,  two  30  ft.  spans  with  con- 
crete reinforced  abutments,  and  a  shell 
bridge  over  Lick  Creek,  one  14  ft.,  one  30 
ft,  and  four  20  ft.  span  with  concrete  rein- 
forced abutments.  The  contract  prices  are 
$2,995  and  $1,295.    Bids  were  opened  July  5. 

Plans  are  about  completed  for  two  vertical 
lift  bridges  for  the  Pennsylvania  Ry.  Co.  over 
the  Calumet  River  at  South  Chicago,  111.  They 
are  being  prepared  by  Waddell  &  Harrington, 
Consulting  Engineers,  1012  Baltimore  Ave., 
Kansas  City,  Mo.,  and  the  two  bridges  will 
be  double  track  210  ft.  shew  truss  spans  with 
a  clear  waterway  of  140  ft.,  and  a  vertical  lift 
of  120  ft.  above  water  level.    The  substruc- 


ture will  be  concrete  caissons  to  bed  rock. 
J.  C.  Bland,  Pittsburg,  Pa.,  is  Engineer  of 
Bridges  for  the  Pennsylvania  Ry.  Co. 

Plans  are  being  prepared  for  a  vertical  lift 
bridge  over  the  Calumet  River  at  South  Chi- 
cago, 111.,  for  the  L.  S.  &  M.  S.  Ry.,  by  Con- 
sulting Engineers  Waddell  &  Harrington,  1012 
Baltimore  Ave.,  Kansas  City,  Mo. 

The  City  Commissioners  of  Waukegon,  111., 
plan  the  construction  of  a  concrete  arch 
bridge  across  the  culvert  at  Genessee  St., 
at  an  estimated  cost  of  $58,000.  The  bridge 
will  be  82  ft.  in  width,  on  each  side  there  will 
be  an  8  ft.  cement  sidewalk,  in  the  middle 
18  ft.  for  double  track  for  street  cars,  and 
62  ft.  for  roadway.  It  will  be  a  three-span 
bridge. 

Plans  for  the  re-building  of  the  rustic 
bridge  in  Bradley  park,  Peoria,  111.,  across 
Dry  Run  are  being  completed.  The  struc- 
ture will  cost  about  $5,000. 

City  Engineer  Martin  of  Danville,  111.,  has 
estimated  the  cost  of  repairing  the  Bridge  St. 
bridge  at  $6,000.  The  engineer  recommends 
the  construction  of  a  new  steel  bridge  at  an 
estimated  cost  of  $150,000  in  place  of  the 
old  one. 

Indiana. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
7,  by  Board  of  Jackson  County  Commission- 
ers, Brownstown,  Ind.,  for  the  construction 
of  three  bridges.  H.  W.  Wacker  is  County 
Auditor. 

•{•Bids  will  be  received  until  Aug.  7,  by 
Board  of  Jackson  County  Commissioners, 
Brownstown,  Ind.,  for  the  repair  of  three 
bridges.    H.  W.  Wacker  is  County  Auditor. 

•{•Bids  will  be  received  until  11 :30  a.  m., 
Aug.  8,  by  Board  of  Clay  County  Commis- 
sioners, Brazil,  Ind.,  for  the  construction  of 
the  Otter  Creek  bridge.  E.  A.  Staggs  is 
county  Auditor. 

®The  County  Commissioners,  Columbus, 
Ind.,  have  awarded  Herman  S.  Fox  of 
Brookville,  O.,  the  contract  for  the  construc- 
tion of  the  Powell  bridge  across  Clifty 
v^reek  in  Hawcreek  township  for  $1,392. 

®The  Central  States  Bridge  Co.,  of  Indi- 
anapolis, Ind.,  has  been  awarded  the  contract 
in  Colfax,  Wash.,  for  the  erection  of  a 
bridge  across  Palouse  River  at  Palouse  Falls. 

Iowa. 

®The  Board  of  Supervisors  of  Clinton 
county,  Clinton,  la.,  has  awarded  the  con- 
tracts for  the  construction  of  21  bridges 
throughout  the  county  in  groups,  as  follows : 
Group  3,  P.  V.  Clarke,  $3,330;  group  4,  God- 
ber  Hansen,  $3,263;  grouo  6,  Wm.  Lambert- 
son,  $769;  group  7,  Godber  Hansen,  $2,108; 
and  group  8,  J.  R.  Kane,  $4,790. 

The  Des  Moines,  la.,  engineering  depart- 
ment anticipates  a  resolution  from  the  City 
Council  next  spring  calling  for  a  new  bridge 
over  Grand  Ave.,  to  cost  approximately 
$125,000.  Plans  and  specifications  will  prob- 
ably be  prepared  at  once. 

The  Supervisors  of  Jones  and  Delaware 
Counties,  Anamosa  and  Manchester,  la.,  will 
construct  a  new  100  ft.  span  onto  the  iron 
bridge  on  the  Delaware  County  line  in  Castle 
Grove  township  at  an  estimated  cost  of 
$4,000. 

Kansas. 

®The  Board  of  Leavenworth  County, 
Leavenworth,  Kan.,  has  awarded  the  Leaven- 
worth Bridge  Co.  the  contract  for  the  con- 
struction of  a  stone  arch  bridge  on  Limit 
St.,  and  a  bridge  over  Tonganoxie  Creek 
north  of  Tonganoxie  and  one  over  Little 
Stranger  Creek  in  High  Prairie  Township. 
J.  A.  Hall  is  County  Clerk. 

Louisiana. 

•{•Bids  will  be  received  until  10  A.  M.,  Aug. 
1,  by  L.  H.  Baker,  Secretary-Treasurer, 
Shreveport,  La.,  for  the  building  of  the  sub- 
structure for  a  steel  traffic  bridge  over  Red 
River  at  Shreveport,  La.  Bids  must  be  ac- 
companied by  a  certified  check  for  $3,000. 
Plans  and  specifications  are  on  file  in  the  City 
Engineer's  office  at  Shreveport  and  at  the  of- 
fice of  Hedrick  &  Cochrane,  1118  McGee  St., 
Kansas  City,  Mo. 

The   Police   Jury,    Natchitoches,    La.,  has 


ordered  the  construction  of  a  traffic  bridge 
across  Can  River  at  Bermuda  to  cost  $6,- 
500. 

Maine. 

•{•Bids  will  be  received  until  noon,  July  24, 
by  Mayor,  Bangor,  Me.,  for  the  construction 
of  the  superstructure  of  a  steel  highway 
bridge  between  the  cities  of  Bangor  and 
Brewer.  Length  of  spans,  217  and  223  ft.  A 
certified  check  for  $1,000  must  be  filed  with 
each  bid.  E.  E.  Greenwood,  Skowhegan,  Me., 
is  Engineer. 

Michigan. 

Tentative  plans  for  the  new  concrete  bridge 
at  Leonard  St.,  Grand  Rapids,  Mich.,  have 
been  completed  by  Daniel  H.  Luten  of  In- 
dianapolis, Ind.,  and  have  been  submitted  to 
the  Board  of  Public  Works  for  approval.  The 
plans  call  for  a  7-span  bridge  something  after 
the  style  of  the  Bridge  St.  structure. 

Alderman  Eugene  Smith  has  introduced  a 
resolution  in  the  City  Council  of  Grand 
Rapids,  Mich.,  asking  the  Board  of  Works 
to  prepare  plans  and  specifications  for  the 
construction  of  a  foot  bridge  across  the 
Grand  Trunk  tracks,  from  the  end  of  Union 
St.  to  Highland  park. 

Minnesota. 

®The  Stearns  County  Commissioners  and 
the  Wright  County  Commissioners,  St. 
Cloud,  and  Buffalo,  Minn.,  county  seats  re- 
spectivel-",  have  awarded  the  contract  for  the 
construction  of  a  new  bridge  to  join  the  two 
counties  to  the  Hennepin  Bridge  Co.,  for 
$2,185.  Other  bids  received  were:  North- 
western Bridge  Co.,  $2,249;  Security  Bridge 
Co.,  $2,295;  Great  Northern  Bridge  Co.,  $2,- 
320;  Binder  Bridge  Co.,  $2,310;  Ivory  & 
Co.,  $2,300;  Brow  &  Co.,  $2,245;  and  Dane 
Bridge  Co.,  $2,240.  The  structure  is  to  be  a 
steel  and  concrete  bridge  and  will  span  the 
river  separating  the  towns  of  Lynden  and 
Clearwater. 

Missouri. 

®John  Stone  of  Edinburg,  Mo.,  has  been 
awarded  the  contract  by  the  city  of  Trenton, 
Mo.,  for  the  construction  of  a  4  ft.  x  25  ft, 
concrete  arch  culvert  for  $195.  Bids  were 
opened  June  21  by  Harvey  O.  Garst,  City 
Engineer. 

Montana. 

®The  County  Commissioners,  Missoula, 
Mont.,  have  awarded  the  contract  for  the 
new  120-ft.  steel  bridge  to  be  constructed  at 
the  junction  of  the  Missoula  &  St.  Regis 
rivers,  to  O.  F.  Peppard  of  Missoula  for 
$3,165.  Bids  were  submitted  by  the  follow- 
ing: Midland  Bridge  Co.,  Kansas  City,  Mo.; 
Hennepin  Bridge  Co.,  Minneapolis,  Minn. ; 
Security  Bridge  Co.,  of  Billings,  Mont. ; 
Charles  G.  Sheely  of  Denver,  Colo. ;  Central 
States  Bridge  Co.,  Indianapolis,  Ind. ;  and 
J.  F.  Harrington  of  Missoula. 

Nebraska. 

•{•Bids  will  be  received  until  noon,  July  24, 
by  J.  C.  Penrod,  County  Clerk,  Beatrice,  Neb., 
for  the  necessary  labor  and  material  for  the 
construction  complete  of  the  bridge  located 
across  Blue  River  on  Court  St.  in  the  city 
of  Beatrice.  A  certified  check  for  $500  pay- 
able to  the  County  Clerk  must  be  filed  with 
each  bid. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
24,  by  J.  C.  Penrod,  County  Clerk,  Beatrice. 
Neb.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  concrete 
bridge  in  accordance  with  plans  and  speci- 
fications on  file  at  the  office  of  the  Board 
of  Supervisors.  A  certified  check  for  $200 
pavable  to  the  clerk  must  be  filed  with  each 
bid. 

New  York. 

Arthur  J.  O'Keeffe,  Commissioner  of 
Bridges,  New  York  City,  has  made  plans  for 
rebuilding  the  Park  Row  terminal  of  the 
Brooklyn  bridge.  The  Corporate  Stock 
Budget  Committee  has  been  asked  for  an 
appropriation  of  $2,500,000  for  the  project. 

North  Dakota. 
•{•Bids  will  be  received  until  noon,  July  19, 
by  Board  of  County  Commissioners  at  the 
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office  of  Addison  Leech,  County  Auditor, 
Fargo,  N.  Dak.,  for  the  construction  of  all 
metal  culverts  to  be  used  in  Cass  County. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Aug.  8, 
by  Commissioners  of  Guernsey  County  at 
Cambridge,  O.,  for  the  construction  of  two 
stone  or  concrete  abutments  for  a  bridge  at 
Barnes'  Mill  in  Cambridge  township.  Plans 
and  specifications  are  on  file  at  the  office  of 
W.  D.  Deselm,  County  Auditor,  or  at  the 
office  of  the  County  Surveyor. 

•J«Bids  will  be  received  until  10  a.  m.,  Aug. 
5,  by  Board  of  County  Commissioners,  But- 
ler County,  Hamilton,  O.,  for  constructing 
the  concrete  steel  sub  and  superstructure  of 
bridge  over  Hydraulic  on  the  road  from 
Middletown  to  Post  town  in  Lemon  town- 
ship. Plans  and  specifications  are  on  file  at 
the  office  of  J.  E.  Brate,  County  Auditor. 

•£»Bids  will  be  received  until  10  A.  M.,  Aug. 
9,  by  J.  E.  Brate,  County  Auditor,  Hamilton. 
O.,  for  the  construction  of  the  sub  and  super- 
structure of  the  bridge  over  Tallawanda 
Creek,  diversion  of  Harker's  Run,  construc- 
tion of  bridge  approaches  and  graveling  same 
in  Oxford  township. 

®T.  B.  Husband,  E.  71st  St.,  Cleveland,  O., 
has  been  warded  the  contract  by  the  Board 
of  Cuyahoga  County  Commissioners,  for  the 
construction,  under  Report  No.  2,769,  of  a 
concrete  bridge  on  Anderson  road  in  Euclid 
township.  Bids  were  opened  June  28  by  J. 
F.  Goldenbogen,  Clerk. 

®Peter  Praechter,  Gerard,  north  of  Dono- 
hue,  Cincinnati,  O.,  has  been  awarded  the 
contract  by  the  Board  of  County  Commission- 
ers, Cincinnati,  for  the  construction  under 
specifications  No.  235,  of  concrete  bridge  at 
the  intersection  of  German  and  Compton 
Roads  in  Springfield  township  for  $2,149. 
Bids  were  opened  July  7. 

®Peter  Praechter,  Gerard,  north  of  Dono- 
hue,  Cincinnati,  O.,  has  been  awarded  the 
contract  by  the  Board  of  County  Commis- 
sioners, Cincinnati,  for  the  construction  of  a 
concrete  bridge  at  the  intersection  of  Ger- 
man and  Compton  Roads  in  Springfield  town- 
ship for  $2,149.    Bids  were  opened  July  7. 

The  County  Commissioners,  Hamilton,  O., 
have  approved  plans  for  a  new  bridge  over  a 
creek  near  Darrtown  in  Oxford  township,  as 
prepared  by  County  Engineer  L.  A.  Dillon. 
The  estimated  cost  is  $10,543.  Bids  will  be 
received  some  time  during  August  i.  The 
plans  call  for  steel  but  bids  may  be  submit- 
ted on  a  concrete  steel  structure. 

The  County  Commissioners,  Hamilton,  O.. 
have  instructed  Prosecutor  Burns  to  prepare 
the  necessary  legislation  for  the  issuance  of 
.bonds  in  the  sum  of  $10,000  for  the  construc- 
tion of  a  new  bridge  over  the  canal  at  Grand 
Blvd.    Bids  will  be  received  at  once. 

County  Engineer  Montgomery,  Youngs- 
town,  O.,  is  making  surveys  for  the  pro- 
posed Oak  St.  viaduct. 

Specifications  for  the  work  on  the  Central 
viaduct  reconstruction,  Cleveland,  O.,  will  be 
<  ompletcd  within  a  week  and  bids  will  then 
be  called  for.  Il  is  estimated  that  il  will  COS1 
$250,000  to  convert  the  structure  into  a  high 
level  bridge.  The  swing  span  is  to  be  re- 
placed by  a  fixed  span.  Drainage  work  be 
ncath  the  bridge  is  Hearing  completion. 

County  Engineer   L.  A.  Dillon,  Hamilton, 


O.,  has  completed  plans  for  the  construction 
of  a  concrete  bridge  over  the  head  race  of 
the  hydraulic  at  Middletown.  It  will  be  45% 
ft.  long  and  will  cost  about  $1,440.  Bids 
will  be  asked  for  the  building  of  the  bridge 
in  about  two  weeks. 

Pennsylvania. 

4*Bids  will  be  reecived  until  noon,  July  20, 
by  County  Commissioners  and  County  Con- 
troller at  the  office  of  the  controller,  Pitts- 
burg, Pa.,  for  the  construction  of  a  joint 
county  bridge  over  Sewickley  creek  at  Al- 
legheny-Beaver County  line.  The  structure 
will  be  steel  truss  75  ft.  span  resting  on  con- 
crete substructure.  Plans  and  specifications 
can  be  obtained  at  the  office  of  the  Commis- 
sioners of  both  counties  and  at  the  office  of 
the  Allegheny  County  Engineer,  Room  308, 
Court  House,  Pittsburg,  Pa. 

•J«Bids  will  be  received  until  6  P.  M.,  July 
20,  by  Town  Council,  Blairsville,  Pa.,  for  the 
construction  of  a  concrete  bridge  130  ft.  in 
length  of  the  post  and  girder  type  over  Sul- 
phur Run  in  Blairsville,  Pa.  Plans  and  speci- 
fications can  be  seen  at  the  office  of  H.  R. 
Wiley,  City  Clerk  or  E.  J.  O'Brien,  Latrobe, 
Pa.,  Engineer.  A  certified  check  for  $300 
must  be  filed  with  each  bid. 

®The  County  Commissioners,  Meadville, 
Pa.,  have  awarded  the  Farro  Concrete  Bridge 
Co.  of  Harrisburg,  Pa.,  the  contract  for  the 
construction  of  a  concrete  bridge  over  French 
Creek  in  Mead  Ave.  at  a  cost  of  $21,283.  Bids 
were  opened  June  12.  This  contract  calls  for 
all  work  above  the  low  water  line  and  does 
not  include  the  foundations  for  the  piers 
which  are  estimated  to  cost  about  $6,000. 

®The  County  Commissioners,  Pittsburg, 
Pa.,  R.  J.  Cunningham,  County  Controller, 
have  awarded  the  contract  for  the  filling  of 
approaches  to  bridge  No.  5,  Robinson  Run 
to  Chas.  Astfalk  of  Carnegie,  Pa.,  for  $2,300, 
and  the  contract  for  building  the  arch  of 
bridge  No.  1,  Davis  Run  to  J.  L.  Poli  of  N. 
Bellefield  Ave.,  Pittsburg,  at  $5  per  cu.  yd. 
Bids  were  opened  July  7. 

^Patrick  McCormick  has  been  awarded 
the  contract  by  the  County  Commissioners, 
West  Chester,  Pa.,  for  removing  the  iron 
truss  bridge  erected  over  Chester  Creek,  near 
Westtown  Station  and  replacing  said  bridge 
upon  new  foundations,  over  White  Clay 
Creek  near  Philips  Mill,  London  Grove  Town- 
ship, for  $3,089.    Bids  were  opened  July  10. 

Mayor  S.  M.  Hover  of  Altoona,  Pa.,  has 
approved  the  plans  for  the  construction  of 
the  new  Seventh  St.  bridge.  The  bridge  will 
be  built  jointly  by  the  city,  the  Pennsylvania 
Railroad  and  the  City  Passenger  Street  Rail- 
way Co.,  and  will  cost  approximately  $75,- 
0C0. 

South  Carolina. 

All  bids  submitted  to  the  Board  of  New- 
berry County  Commissioners,  L.  Feagle, 
Chairman,  Newberry,  S.  C,  on  July  1  for 
the  construction  of  a  steel  or  iron  bridge 
over  Enoree  River  at  Brazzleman's  ferry, 
were  above  the  appropriation.  The  contract 
has  not  been  awarded.  11.  X.  Hollowav  is 
Clerk. 

Tennessee. 

®The  Missouri  Pacific  Railway  Co.,  E.  F. 
Mitchell,  Chief  Engineer,  St.  Louis,  Mo.,  has 
awarded  the  Kansas  City  Bridge  Co.,  of  Kan- 
sas City,  Mo.,  the  contracts  for  the  founda- 


tion to  all  the  steel  bridges  on  the  line  be- 
tween Marianna  and  Bridge  Junction,  near 
Memphis,  Tenn.,  now  being  constructed.  The 
pile  bridging  contract  was  awarded  List  & 
Gifford  Construction  Co.  of  Kansas  City. 

The  Polk  County  Court,  Benton,  Tenn., 
has  ordered  the  construction  of  another 
bridge  over  the  Hiwassee  river  at  Reliance, 
Tenn.,   estimated   to   cost  $23,000. 

The  Fayette  County  Court,  Somerville, 
i  enn.,  has  authorized  the  construction  of  five 
steel  bridges  in  various  portions  of  the 
county ;  two  across  Loosahatchie  at  Scmer- 
ville,  one  across  Jones  Creek,  west  of  Som- 
erville, one  near  LaGrange  and  one  near 
Rossville  over  Wolf  River. 

Texas. 

The  Chamber  of  Commerce  of  Beaumont 
Tex.,  is  agitating  the  construction  of  a  wa- 
gon bridge  across  the  Neches  River  opposite 
the  city  to  accommodate  wagon  travel  and 
interurban  rail  traffic. 

West  Virginia. 

®The  Grafton  Traction  Co.,  Grafton,  W 
Va.,  has  awarded  the  Farris  Bridge  Co.  of 
Pittsburg,  Pa.,  the  contract  for  the  construc- 
tion of  a  bridge  across  Tygarts  Valley  River 
at  Grafton  for  approximately  $30,000.  The 
bridge  will  be  755  ft.  in  length  and  will  span 
tracks  for  a  distance  of  200  ft.  J.  Clyde 
Lewis  is  Engineer  for  the  company. 

Wisconsin. 

®The  Menasha  Wooden  Ware  Co.,  Men- 
asha,  Wis.,  on  the  8th  of  July  awarded  the 
contract  for  the  construction  of  a  private 
bridge  at  Ladysmith,  Wis.,  consisting  of  7 
spans,  steel,  on  steel  tubular  piers,  33  ft.  high, 
to  H.  S.  Wetherell,  Morgan,  Park,  Chicago, 
111.  The  bridge  will  connect  the  company's 
mills  with  the  city  above  the  dam,  the  water 
beinp-  about  19  ft.  deep. 

Washington. 

According  to  City  Engineer  W.  C.  Raleigh 
of  Tacoma,  Wash.,  work  on  the  new  $470,00C 
bridge  to  be  constructed  over  the  citv  water- 
way at  11th  St.,  will  be  begun  at  once  by  the 
International  Contract  Co.  Mention  of  this 
work  was  made  in  our  issue  of  July  12. 

Park  Superintendent  Edward  S.  Hall, 
Longmire,  Wash.,  plans  the  construction  of 
a  bridge  to  connect  Longmire  Springs  with 
the  east  bank  of  the  Nisqually  river.  The 
bridge  will  be  rustic  in  design  and  will  be  of 
one  span,  150  ft. 

The  City  Council  of  Centralia,  Wash.,  has 
decided  to  construct  a  concrete  bridge  across 
China  ditch  on  Main  St.,  to  replace  the  pres- 
ent structure.  The  work  will  be  done  under 
the  direction  of  the  City  Engineer  by  day 
labor. 

Canada. 

®The  Canada  Foundry  Co.,  Toronto.  Ont.. 
has  been  awarded  the  contract  by  the  Board 
of  Control  of  Toronto,  for  the  construction 
of  a  steel  span  crossing  the  tracks  of  the  C. 
P.  R.,  at  Weston  road  in  Toronto.  Bids  were 
opened  June  20  by  F.  S.  Spence,  Chairman. 

City  Engineer  Morrison  of  South  Van- 
couver, B.  C,  has  submitted  plans  to  the  City 
Council  for  the  construction  of  a  bridge 
across  the  ravine  at  Rowlings  road.  The 
structure  will  be  315  ft.  long,  24  ft.  wide  and 
1(1  it    roadwav.    Bids  will  be  asked  for  soon. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

Directors  of  (he  recently  organized  Cadron 
Dam  and  I. ewe  District  in  Faulkner  and 
Conwaj  counties,  Ark.,  of  which  G.  II.  Burr, 
Conway,  Ark.,  is  engineer,  have  made  ar- 
rangements for  an  immediate  start  on  the 
work,  ill' -hiding  the  construction  of  a  lock 
and   dam    in   Cadron   creek,   preventing  the 

ii  i  from  the  Arkansas  river  from  back- 
ing up  into  the  creek  in  Hood  times.  About 
llO.Onn    .11  re      will    lie  reclaimed. 


A  plan  is  under  contemplation  by  W.  K. 
Harrison    and    others    of    Wilson,    Ark.,  to 

organize  the  Golden  Lake  Drainage  District 

and  to  construct  a  system  to  drain  30,000 
.nils  in  Mississippi  county;  proposed  canals 
to  be  in  miles  long;  main  canal  to  be  In 
miles  long  anil  five  laterals,  totaling  30  miles, 
main  canal  40  fti  wide  at  bottom,  60  ft.  al 
top  and  |0  ft.  deep  W.  I'..  Ay  res,  engineer, 
estimates  cost  at  $100,000. 


California. 

•{•All  bids  received  by  the  Directors  of  the 
South  San  Joaquin  Irrigation  District  at 
Manteca,  Cal.,  June  2(i  were  rejected  and 
the  work  readverlised  until  August  5.  Ed- 
win  Dun  ca,  Jr..   is   Chief   Knginccr  of  the 

district 

Colaroda. 

The  (  loldsboi  oiigh  I- iigincering  Co.  of  Den- 
ver,   Colo.,    has    been    incorporated    with  a 


1  indicates  work  now  open  for  bids.    81  indicates  a  contract  let  recently 
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capital  stock  of  $1,500,000  and  is  supervising 
the  construction  of  extensive  irrigation  proj- 
ects in  the  vicinity  of  Laramie,  Wyo.  W.  E. 
Goldsborough,  formerly  general  manager  of 
the  Denver  Reservoir  Irrigation  Company, 
is  president  and  general  manager;  C.  B. 
Goldsborough  of  New  York  City  is  treas- 
urer, and  M.  E.  Palmer  is  secretary  of  the 
new  corporation.  The  engineers  in  charge 
of  the  various  departments  are  William 
Haekler,  comptroller  •  C.  C.  Schrontz,  chief 
hydraulic  engineer;  J.  C.  Kelsey,  chief  elec- 
trical engineer;  John  G.  Wood,  chief  con- 
struction engineer,  and  Lyman  E.  Bishop, 
location  engineer.  The  Goldsborough  com- 
pany is  said  to  be  about  to  close  a  number 
of  contracts,  upon  which  work  is  to  com- 
mence this  fall.  The  company  has  connec- 
tions in  the  East  with  strong  financial  houses, 
prepared  to  carry  and  market  the  securities 
of  enterprises  of  merit.  Its  contracts  now 
exceed  several  million  dollars.  It  has  quar- 
ters in  suite  514-523  First  National  Bank 
building. 

Residents  of  Mosca  and  Hooper  counties, 
according  to  information  from  Alamosa, 
Colo.,  are  forming  a  drainage  district  em- 
bracing approximately  80,000  acres  of  land. 

District  of  Columbia. 

•J«Bids  will  be  received  until  2  p.  m.,  July 
21,  by  Reclamation  Service,  Washington,  D. 
C,  F.  H.  Newell,  Director,  for  furnishing  and 
delivering  at  works  of  bidder  three  cableways, 
span  for  each  about  1,420  ft.  Stationary  tow- 
ers. Tops  of  head  and  tail  towers  at  prac- 
tically same  elevation.  Head  or  hoist  tower 
about  70  to  80  ft.  high  with  engine  inside  of 
base  tower.  Tail  tower  125  ft.  high,  cableways 
designed  to  operate  Andresen-Evans  type  B. 
3yd.  heavy  weight  grab  buckets  weighing  10,- 
000  lbs.  each.  Buckets  to  be  furnished  by  the 
United  States ;  cableways  equipped  with  aerial 
dumping  devices.  Average  load  in  handling 
concrete,  8  tons ;  maximum  load,  15  tons ;  load 
speed,  200  ft.  per  minute  in  hoisting  and  800 
ft.  in  conveying;  cable  hoists  to  be  electrically 
operated  with  3-phase  60-cycle  2,200  volt  alter- 
nating current,  each  hoist  complete  with  300- 
horsepower  crane  type  motor  with  master  con- 
trol equipment  and  resistance.  Main  cable, 
2Y2  inches  in  diameter ;  hoisting  and  convey- 
ing ropes,  %-inch  in  diameter. 

Idaho. 

®The  contract  for  the  construction  of  the 
1,500-ft.  dam  of  the  Portneuf-Marsh  Valley 
Irrigation  Company,  mentioned  in  our  last 
issue,  has  been  awarded  to  Conway  &  Wil- 
hite,  Boise,  Idaho,  at  $100,000.  The  dam, 
which  is  located  14  miles  north  of  Bancroft, 
will  be  600  ft.  long  at  the  bottom,  1,500  ft. 
long  at  top  and  55  ft.  high.  A  16-ft.  road- 
way will  be  formed  at  the  top  and  the  core 
will  be  puddled  earth  with  a  concrete  cul- 
vert  for  drainage. 

Illinois. 

*J*Bids  will  be  received  until  noon,  July 
27,  by  I.  J.  Bryan,  Clerk  of  the  Sanitary 
District  of  Chicago,  III,  for  drainage  work, 
paving  and  curbing  at  and  in  the  vicinity  of 
the  Sheridan  road  bridge  over  the  North 
Shore  channel  of  the  Sanitary  District  of 
Chicago,  111.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

®The  contract  for  the  construction  of  the 
main  tile  ditch  in  Vernon  Township,  Lake 
County,  111.,  was  let  by  the  Drainage  Com- 
missioners of  District  No.  1,  July  15,  to  F.  N. 
Johnson,  Chicago,  111.,  at  14%  cts.  per  cu.  yd. 
The  ditch  will  be  2.6  miles  long,  requiring  ap- 
proximately 30,000  cu.  yds.  of  excavation.  M. 
R.  Miller,  Waukegon,  111.,  is  Engineer. 

As  the  result  of  a  petition  filed  with  the 
County  Court,  Kankakee,  111.,  the  Commis- 
sioners of  the  Car  Creek  Drainage  District 
have  been  instructed  to  prepare  an  assess- 
ment roll  for  the  reconstruction  of  the  Gar 
Creek  Drainage  District  main  ditch  and  lat- 
erals. The  cost  of  the  work  will  be  about 
$45,000. 


Indiana. 

^•Bids  will  be  received  until  10:30  a.  m. 
July  22  by  A.  B.  Purdy,  Construction  Com- 
missioner, Winchester,  Ind.,  for  the  material 
and  labor  of  constructing  the  Benjamin  F. 
Green  ditch,  consisting  of  2,735  ft.  of  open 
ditch  and  4,873  ft.  of  tile,  requiring  the  fol- 
lowing tile:  407  ft.  6-in.,  400  ft.  10-in.,  4,060 
ft.  12-in. ;  also  6  ft.  of  12-in.  standard  cast 
iron  pipe,  and  the  necessary  sewer  pipe  fit- 
tings and  joints.  Ditch  is  located  one  and  a 
half  miles  south  and  two  and  a  half  miles 
west  of  Winchester,  Ind.  Certified  check  for 
$50  required  with  bids. 

Commissioners  of  Henry  county,  Ind.,  are 
taking  steps  toward  the  improvement  of  Fall 
creek  by  straightening  and  dredging  from 
Henry  county  to  such  a  point  in  Madison 
county  as  may  be  sufficient  to  give  the  head 
of  the  creek  more  of  a  fall.  The  cost  of 
the  work,  which  is  estimated  bv  Charles 
Mauch,  Engineer,  Henry  county,  New  Cas- 
tle, Ind.,  is  between  $60,000  and  $75,000, 
which  will  be  paid  by  assessment  of  prop- 
erty owners  in  the  tract  drained  by  the  creek. 

Iowa. 

®The  County  Commissioners,  Dakota 
City,  la.,  J.  G.  Devine,  County  Auditor,  have 
awarded  the  contracts  for  the  construction 
of  a  ditch  or  drain  in  Lake  and  Vernon  town- 
ships, Humboldt  county,  and  Liberty  town- 
ship, Wright  county,  to  be  known  in  Hum- 
boldt county  as  Humboldt-Wright  Joint 
Drainage  District  No.  3,  and  in  Wright  coun- 
ty as  Drainage  District  No.  47,  d.  vided  into 
sections  1  and  2,  as  follows :  Section  2,  A. 
Hines,  Luverne,  la.,  $12,056;  Section  1,  R.  S. 
Morrow  Missouri  Valley,  la.,  $0.0998  per  cu. 
yd.    Bids  were  opened  July  8. 

Kansas. 

Board  of  County  Commissioners  has  ap- 
proved the  plans  prepared  by  City  Engineer 
Bert  C.  Wells  for  the  construction  of  an  out- 
fall ditch  from  the  southern  city  limits  of 
Wichita,  Kan.,  to  the  Arkansas  river,  a  dis- 
tance of  3V2  miles.  The  cost  of  the  work, 
which  is  estimated  at  $62,000,  will  be  paid 
by  city  and  county,  each  paying  50  per  cent. 

Louisiana. 

Advices  from  Gonzales,  La.,  state  that  an 
election  will  be  held  August  1  by  Commis- 
sioners of  the  New  River  Drainage  District 
on  the  proposition  to  issue  bonds  amount- 
ing to  $70,000  and  $105,000  for  operating  ex- 
penses, maintaining  present  drainage  canals 
and  providing  for  enlargements  or  extensions 
decided  upon  later.  Leon  Picard  is  President 
of  the  Commissioners. 

Michigan. 

Surveys  are  under  way  for  the  construc- 
tion of  a  7-mile  ditch,  to  be  known  as  the 
North  Onondaga  Drain,  in  Onondaga  and 
Aurelius  townships,  Mich.  W.  E.  Zimmer, 
Mason,  Mich.,  is  Engineer. 

Minnesota. 

•£»Bids  will  be  received  shortly  by  F.  D. 
Stocking,  County  Auditor,  Glencoe,  Minn., 
for  the  construction  of  the  McLeod  County 
Ditch  No.  19.  According  to  plans  and  esti- 
mates of  I.  C.  Christlieg,  Hutchinson,  Minn., 
the  work  consists  of  furnishing  and  laying 
out  the  following  tile :  1,500  ft.  5-in.,  aver- 
age cut  4.71  ft. ;  3,867  ft.  6-in.,  average  cut 
4.79  ft.;  5,000  ft.  8-in.,  average  cut  5.58  ft.; 
5,280  ft.  10-in.,  average  cut  7  ft.;  2,975  ft. 
12-in.,  average  cut  9.53  ft.;  970  ft.  15-in.  No. 
2  sewer  pipe;  1,425  ft.  15-in.  tile,  average  cut 
13.65  ft.;  1,055  ft.  16-in.,  average  cut  9.7  ft.; 
1,645  ft.  18-in.,  average  cut  13.13  ft.;  max- 
imum cut  18.32  ft.  Estimated  cost,  $7,754.26. 
Loam  and  clay  soil.  One  railroad  to  cross. 
Nearest  railroad  station  one-half  mile. 

®The  contract  for  the  construction  of  Ditch 
No.  22  has  been  let  by  A.  P.  Erickson,  Coun- 
ty Auditor,  Minneapolis,  Minn.,  to  McKillip 
&  Lyford,  Northwood,  la.,  at  $0,14  9/10  and 
$0.17  9/0  per  cu.  yd.  Bids  for  the  work, 
which  includes  approximately  3,000  cu.  yds., 
were  opened  July  11. 


Missouri. 

•J-Bids  will  be  received  until  2  p.  m.,  July 
31,  by  E.  G.  Frazier,  Rock  Port,  Mo.,  for  the 
construction  of  a  flume  or  intake  to  receive 
water  from  the  Nishnabotna  River  at  a  point 
3%  miles  southeast  of  Hamburg,  la.,  to  be 
constructed  of  concrete  and  steel  together  with 
gates  and  other  appliances  as  per  plans  and 
specifications  on  file  at  the  office  of  the  County 
Clerk,  Rockport.  A  certified  check  for  $250 
must  accompany  each  bid. 

George  Gossnell,  Redlow,  Mo.,  who  had 
the  contract  for  the  construction  of  a  levee 
on  the  Terrell  ranch  in  Goliad  county,  Texas, 
was  found  murdered  at  the  site  of  his  work. 
It  is  believed  that  robbery  was  the  motive. 

The  recently  organized  Elsberry  Drainage 
District,  Elsberry,  Mo.,  will  contain  about 
17,000  acres  of  the  Mississippi  bottom  lands 
in  the  vicinity  of  that  city.  J.  C.  Welch  is 
Secretary  of  the  district. 

Nebraska. 

®The  contract  for  cleaning,  deepening  and 
widening  Fremont  cut-off  ditch  in  Dodge 
County,  Neb.,  has  been  let  to  Matzen  Bros., 
Hooper,  Neb.,  at  $0,158  per  cu.  yd.  Bids 
were  opened  by  County  Board  of  Supervis- 
ors, Fremont,  Neb.,  July  11. 

Ohio. 

^•Bids  will  be  received  until  noon,  July  31, 
by  County  Auditor,  Kenton,  O.,  for  the  con- 
struction of  the  Ada  Sewer  Ditch,  Ada.,  O., 
including  4,250  ft.  of  48-in.  brick  sewer;  3,260 
ft.  of  30-in.  sewer  and  900  ft.  of  18-in.  sewer. 

®The  contract  for  the  construction  of  the 
Orville  Wiley  Ditch  was  let  by  the  County 
Commissioners,  Canton,  O.,  to  Charles  Kutz, 
Middlebranch,  O.,  at  $564.  Bids  were  opened 
July  14. 

Tennessee. 

•f«Bids  wiH  be  received  until  11  a.  m.,  Aug. 
1,  by  Maj.  Clarke  S.  Smith,  U.  S.  Engineer, 
Missouri  River  Commission,  First  and  Second 
Districts,  Memphis,  Tenn.,  for  the  construc- 
tion of  about  250.000  cu.  yds.  of  earth  work 
in  the  Lower  St.  Francis  Levee  District.  Fur- 
ther information  may  be  obtained  of  the  Engi- 
neer. 

Texas. 

®R.  M.  Brown,  according  to  advices  from 
Sutherland  Springs,  Texas.,  has  awarded  the 
contract  to  C.  L.  Gilmore  &  Son  of  that  city 
for  the  construction  of  irrigation  plant  to  in- 
clude a  centrifugal  pump. 

The  Victor  Irrigation  Co.,  Midland,,  Texas, 
has  been  incorporated  with  a  capital  stock 
of  $125,000.  Alfred  C.  Owens,  J.  B.  Swain 
and  P.  B.  Rogers  are  incorporators. 

Bonds  of  Harris  County  Houston  Ship 
Channel  Navigation  District  of  Harris  coun- 
ty. Texas,  amounting  to  $1,250,000,  will  be 
sold  at  10  a.  m.  August  1  by  A.  E.  Amer- 
man,  County  Judge,  Houston,  Texas.  C.  G. 
Pillot  is  Chairman  of  the  Navigation  and 
Canal  Commissioners. 

Washington. 

On  the  recommendation  of  the  committee 
in  charge  of  the  preliminary  work  of  the  pro- 
posed Kittitas  high  line  canal  a  petition  is 
being  circulated  asking  the  County  Commis- 
sioners to  hold  a  special  election  at  Ellens- 
burg,  Wash.,  to  select  three  directors  to  en- 
gage an  engineer  to  check  surveys  and  make 
an  estimate  of  the  cost.  Another  election 
will  be  held  during  August  or  September  to 
authorize  a  bond  issue  by  Kittitas  county  to 
provide  funds  for  the  work.  Frank  Carpen- 
ter, Cle  Elum,  Wash.,  is  interested. 

L.  M.  Rice,  Central  Bldg.,  Seattle,  Wash., 
Chief  Engineer  of  the  Klickitat  Irrigation  & 
Power  Co.,  has  secured  a  permit  from  the 
Secretary  of  the  Interior  for  the  construction 
of  40  miles  of  irrigation  ditches  to  reclaim 
300,000  acres  in  the  Yakima  Indian  reserva- 
tion, the  project  to  cost  between  $12,000,000 
and  $15,000,000.  It  has  not  as  yet  been  de- 
cided whether  the  work  will  be  done  by  day 
labor  or  let  by  contract. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Alabama. 

The  City  Water  Co.,  of  Aliceville,  Pickens 
County,  Ala.,  has  filed  its  articles  of  incor- 
poration with  the  secretary  of  state.  The 
company  has  a  capital  stock  of  $6,000.  The 
incorporators  are  A.  Horton,  A.  S.  Murphy 
and  J.  B.  Chappelle. 

Messrs.  J.  H.  McMahan,  W.  W.  Sanders 
and  Dr.  J.  W.  Boggers,  a  committee  of  the 
Business  Men's  Association  of  Stevenson,  Ala., 
are  preparing  estimates  of  the  cost  of  an  up- 
to-date  system  of  water  works  for  the  city. 
After  the  report  is  ready,  the  town  will  hold 
a  special  election  to  determine  the  question  of 
issuing  bonds  for  this  purpose. 

Arizona. 

City  Engineer  Thomson,  of  Tucson,  Ariz., 
will  soon  prepare  plans  for  improvements  to 
the  waterworks  system.  Work  has  just  been 
started  by  Contractor  Jack  Mokeley  on  the 
digging  of  a  flume  near  the  new  well  and  the 
transfering  of  a  pump  to  the  new  station. 

Arkansas. 

The  Board  of  Water  Commissioners  of 
Fort  Smith,  Ark.,  have  decided  upon  a  num- 
ber of  extensions  in  the  sections  of  the  city 
as  follows:  North  Sixth,  North  Seventh, 
Xorth  Ninth,  North  11th,  South  20th,  South 
16th,  Greenwood  Ave.,  Lecta  Ave.,  North 
21st  St.,  Bluff  Ave.,  and  South  T  St. 

California. 

The  Board  of  Trustees  of  San  Mateo,  Cal., 
on  July  14  met  with  the  authorities  of  Bur- 
lingame  and  Hillsboro  to  discuss  the  problem 
of  an  adequate  water  supply  for  the  three 
cities.  Mayor  Charles  M.  Moore,  of  San 
Mateo,  presented  a  plan  which  calls  for  the 
formation  of  a  water  district  embracing  the 
three  cities  and  certain  outlying  territory. 

Plans  for  a  municipal  waterworks  system 
to  consist  of  some  seven  miles  of  mains  and  a 
pumping  plant  to  pump  from  deep  wells  are 
being  prepared  by  Sloan  &  Robson,  Consult- 
ing Engineers,  Nevada  Bank  Bldg.,  San  Fran 
cisco,  Cal.,  for  the  city  of  Alturas,  Cal.  Con- 
tracts for  a  steel  standpipe  and  for  the  driv- 
ing of  wells  have  already  been  let  and  bids 
for  material  for  the  distributing  system  will 
soon  be  called  for. 

At  a  recent  election  in  Tracy,  Cal.,  bonds 
were  voted  for  a  municipal  waterworks  sys 
tern  to  cover  the  entire  town.  The  source  ot 
supply  will  be  from  wells  and  it  is  proposed 
to  install  a  150,000  gal.  water  tower.  Sloan 
&  Robson,  Consulting  Engineers,  Nevada 
Bank  Bldg.,  San  Francisco,  are  Engineers. 

The  Board  of  Trustees  of  Exeter,  Cal.,  has 
decided  to  call  an  election  to  vote  upon  the 
issuance  of  bonds  to  consruct  a  municipal 
waterworks  system.  Sloan  &  Robson,  Con- 
sulting Engineers,  Nevada  Bank  Bldg.,  San 
Francisco,  have  been  instructed  to  prepare 
plans  and  specifications  and  to  submit  esti- 
mates of  cost. 

Bond  \vere  recently  sold  by  the  town  of 
Dorris,  Cal.,  for  the  construction  of  a  munici- 
pal waterworks  system,  and  construction  work 
will  be  soon  under  way.  Sloan  &  Robson, 
Nevada  Bank  Bldg.,  San  Francisco,  are  Engi- 
neers for  this  work. 

Bonds  were  recently  voted  for  a  sewer  sys- 
tem for  the  city  of  Tracy,  Cal.  The  system 
will  consist  of  some  six  miles  of  vitrified  pipe 
with  septic  tank  and  filter  beds.  Sloan  ft  Rob- 
son, Nevada  Hank  Bldg.,  San  Francisco,  Cal., 
are  Engineers. 

Georgia. 

©The  J.  B.  McCrary  &  Co.,  1311  Empire 
Bldg.,  Atlanta,  Ga.,  have  been  awarded  the 
contract  by  the  rity  of  Macon,  Ga,(  for  con- 
structing 5,008  ft.  of  12-in.,  and  8,140  ft.  of 
X-in.,  5,363  ft.  of  <\  iii.  water  mains  with  hy- 
drants, gate  valves,  etc.,  for  $14,095.  The 
mane,  will  be  laid  across  (lie  river.  Bids  were 
opened  July  Ml  by  B   Smith,  City  Clerk 


An  election  will  be  held  in  Bronwood,  Ga., 
to  vote  on  the  issuance  of  bonds  to  the  amount 
of  $10,000  for  the  construction  of  a  water 
works.  The  work  will  include  a  50,000-gal. 
steel  tank,  brick  building,  gasoline  engine,  and 
25  fireplugs  connected  with  6-iri.  mains.  R.  J. 
Glass  is  City  Clerk. 

Illinois. 

®The  contract  for  digging  the  new  well  at 
the  waterworks  plant,  Sandwich,  111.,  has  been 
awarded  to  J.  P.  Miller  Artesian  Well  Co., 
of  Chicago,  for  $4.'25,  including  casing,  per 
ft.    The  well  is  to  be  12  ins.  in  diameter. 

The  Town  Board  of  Cherry,  111.,  has  passed 
an  ordinance  providing  for  the  issuance  of 
bonds  to  the  amount  of  $5,500  for  the  con- 
struction of  a  waterworks  system.  A  special 
election  will  be  held  on  July  29  for  the  pur- 
pose of  putting  the  proposition  before  the  citi- 
zens for  a  vote. 

Three  propositions  are  now  being  consid- 
ered by  the  Mayor  and  City  Council  of  Free- 
port,  111,  to  either  build  a  new  water  plant, 
buy  the  present  plant  or  grant  an  extension 
of  franchise  to  the  Freeport  Water  Co.,  which 
franchise  expires  July  1,  1912. 

The  city  of  Herrin,  III,  recently  voted 
bonds  to  the  amount  of  $33,000,  for  the  con- 
struction of  a  water  system.  The  City  Coun- 
cil has  appropriated  $12,002  additional  for  the 
system. 

Indiana. 

^•Bids  will  be  received  until  July  21  by 
Board  of  Public  Works,  Hammond,  Ind.,  for 
the  construction  of  a  %-in.  water  pipe  in  Tor- 
rence  Ave. 

Iowa. 

®The  contract  for  the  construction  of  a  new 
50-ft.  circular  reinforced  concrete  reservoir, 
also  the  lining  of  the  old  reservoir  with  re- 
inforced concrete  at  Cherokee,  la.,  has  been 
let  to  the  Midwest  Engineering  Co.,  310  Mc- 
Cague  Bldg.,  Omaha,  Neb.  Work  will  begin 
at  once. 

The  City  Council  of  Bedford,  la.,  has  called 
a  special  election  for  July  31,  to  vote  on  the 
proposition  of  issuing  bonds  in  the  sum  of 
$25,000,  for  the  purpose  of  installing  a  reser- 
voir system  to  get  a  water  supply.  The  plan 
includes  the  purchase  of  15  acres  of  land 
where  a  dam  will  be  constructed  to  store  a 
sufficient  amount  of  water  to  supply  the  town 
for  220  days. 

Plans  and  specifications  are  being  prepared 
by  Burns  &  McDonnell,  Scarritt  Bldg.,  Kan- 
sas City,  Mo.,  for  waterworks  improvements 
at  Council  Bluffs,  la.,  at  an  approximate  cost 
of  $250,000. 

Kansas. 

*J«Bids  will  be  received  until  6  p.  m.,  August 
11,  by  Delia  Hall,  City  Clerk,  Burlington, 
Kan.,  for  furnishing  necessary  labor  and  ma- 
terial for  the  construction  and  completion  of 
the  waterworks  extension  and  well  as  per 
plans  and  specifications  on  file  with  the  clerk 
or  city  engineer.  W.  B.  Whistler,  City  Engi- 
neer. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

'•'The  Knglish  Tool  &  Supply  Co.,  Kansas 
City,  Mo.,  has  been  awarded  the  contract  by 
the  city  of  Horton,  Kan.,  B.  B.  Norris,  City 
Clerk,  for  installing  three  100-h.  p.  steam 
boilers  with  oil  burner  equipment  for  use  in 
water  and  electric  light  plant,  for  $2,300.  Bids 
were  opened  July  14. 

Plans  and  specifications  are  being  prepared 
by  Bums  ft  McDonnell,  Consulting  Fngincers, 
Searritl  Bide  ,  Kansas  (  ily,  Mo.,  for  water- 
works and  lighting  plant  at  Chapman,  Kan. 
The  approximate  cost  is  $35,000. 

PlaM  and  specifications  are  being  prepared 
for  waterworks  at  Valley  halls,  Kan.  Water 
to  be  secured  from  springs.  The  approxi- 
mate cost  o|   the  work   is  $30,(          Burns  ft 

McDonnell,  Scarritt  Bldg.,  Kansas  City,  Mo, 
are  F.nginccrs. 


Louisiana. 

At  a  recent  mass  meeting  the  citizens  of 
Shreveport,  La.,  voted  in  favor  of  municipal 
ownership  of  the  waterworks  system.  Experts 
will  be  employed  to  look  into  the  cost  of  a 
new  plant  and  also  the  value  of  the  present 
plant. 

The  Vivian  Ice,  Light  &  Water  Co.  has 
been  organized,  at  Shreveport,  La.,  with  a  cap- 
ital stock  of  $50,000.  The  company  proposes 
to  manufacture  ice,  conduct  a  cold  storage 
plant,  to  manufacture  electric  current  and  to 
operate  a  sewerage  and  water  system.  The 
officers  are:  O.  C.  Jacobson,  Oklahoma,  pres- 
ident; E.  B.  Frawley,  of  Missouri,  vice  presi- 
dent, and  J.  D.  Wilkinson,  of  Shreveport,  sec- 
retary-treasurer. 

Massachusetts. 

®J.  L.  Bryne,  23  Wales  St.,  Dorchester, 
Mass.,  has  been  awarded  the  contract  by  the 
Metropolitan  Water  &  Sewerage  Board,  1  Ash- 
burton  Place,  Boston,  Mass.,  for  the  laying 
of  6,700  ft.  of  cast  iron  water  pipe  in  Hyde 
Park,  Mass.,  for  $8,169.  Bids  were  opened 
July  7  by  W.  N.  Davenport,  Secy. 

Michigan. 

•f-Bids  will  be  received  until  7 :30  p.  m.,  July 
21,  by  Board  of  Water  Commissioners,  Sagi- 
naw, Mich.,  for  the  construction  and  setting  of 
a  water  tube  boiler  of  300  h.  p.,  in  the  boiler 
room  of  the  Eastern  District  Pumping  Sta- 
tion. A  certified  check  for  $250,  payable  to 
the  city  treasurer,  must  be  filed  with  each  bid. 
Plans  and  specifications  are  on  file  at  the 
office  of  the  Board.  William  F.  Jahnke  is 
City  Clerk. 

®The  City  Council,  of  Saginaw,  Mich.,  has 
awarded  the  contract  for  furnishing  and  erect- 
ing in  place  two  duplex  compound  direct  act- 
ing pumps  to  the  Fairbanks,  Morse  Co.,  for 
$4,290,  f.  o.  b.,  Beloit,  Wis.  The  contract  for 
constructing  the  intake  in  connection  was 
awarded  A.  F.  Bartlett  &  Co.,  for  $1,100. 

The  village  of  Baraga,  Mich.,  contemplates 
installing  a  municipal  waterworks  and  an  elec- 
tric lighting  system  at  an  estimated  cost  of 
$35,000. 

The  City  Council  of  Ionia,  Mich.,  has  de- 
cided to  use  $5,000  of  the  $50,000  set  aside 
for  boosting  purposes,  in  bettering  conditions 
at  the  waterworks  plant. 

Mississippi. 

^•Bids  will  be  received  until  August  1,  by 
H.  S.  Hooker,  Mayor,  Lexington,  Miss.,  for 
$41,500  water  works  bonds  and  $21,000  sewer 
bonds.  Plans  by  Walter  G.  Kirkpatrick,  En- 
gineer, Jackson,  Miss. 

The  city  of  Clarksdale,  Miss.,  has  voted  the 
issuance  of  bonds  in  the  sum  of  $60,000  for 
improvement  to  the  waterworks,  electric  light 
and  sewerage  systems.  The  systems  will  be 
extended  into  the  suburban  towns  of  Dolan, 
Oakhurst  and  Myrtle  Hall. 

The  City  Council  of  Vicksburg,  Miss.,  J.  J. 
Hayes,  Mayor,  has  postponed  action  on  the 
bids  received  July  3  for  the  construction  of 
a  water  main  in  Grove  St.,  from  Washington 
to  First  North  Sts.,  and  in  Belmont  St.,  from 
Washington  to  Cherry  St.,  until  the  Julv  17 
meeting.    A.  M.  Paxton  is  City  Clerk. 

Missouri. 

•{•Bids  will  be  received  until  August  15,  by 
Shelvina,  Mo.,  for  the  construction  of  water 
works  and  sewers  estimated  to  cost  $60,000. 
Burns  ft  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  arc  Engineers. 

®The  Myers  Construction  Co..  of  St.  Louis. 
Mo.,  has  been  awarded  the  contract  for  the 
construction  of  a  waterworks  system  for  the 
city  of  Milan,  Mo.,  for  $21,781,  The  work 
includes  earth  dam  and  laving  18,000  lin.  ft. 
of  8,  6  and  4-in.  cast  iron  pipe.  Bids  were 
opened  Julv  8  by  Wm.  Cochran,  Jr.,  City  Clerk, 
rlirma  I'hillips,  lOOO  Third  Nat.  Bank  Bldg, 
St.  l.ouis,  Mo.,  is  Engineer. 

Surveys,  plans  and  .specifications  are  being 


•|«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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made  for  water  supply  for  Jackson  County 
Poor  Farm,  Independence,  Mo.,  by  Burns  & 
McDonnell,  Consulting  Engineers,  Scarritt 
Bldg.,  Kansas  City,  Mo.  The  estimated  cost 
is  $25,000. 

Montana. 

•J*Bids  will  be  received  until  July  25,  by  R. 
E.  Titus,  Town  Clerk,  Laurel,  Mont.,  for  con- 
structing 8  and  6-in.  wooden  stave  watermains, 
hydrants,  etc.,  in  Special  Improvement  District 
No.  5.  The  cost  of  the  work  is  estimated  at 
$7,766.  C.  E.  Shipman  is  Engineer  and  Wa- 
ter Commissioner. 

The  taxpayers  of  Helena,  Mont.,  on  June 
26  voted  the  issuance  of  bonds  to  the  amount 
of  $400,000  for  the  purchase  of  the  plant  of 
the  Helena  Waterworks  Co.  Frank  J.  Edwards 
is  Mayor. 

Nebraska. 

®The  Village  Board  of  Brainard,  Neb.,  has 
let  the  contract  for  the  erection  of  a  water- 
works and  electric  light  system  to  the  Alamo 
Engine  &  Supply  Co.,  of  Omaha,  Neb.  The 
plant  is  to  be  of  the  air  pressure  style. 

®The  contract  for  the  construction  of  a 
concrete  dam,  earth  fill  and  laying  wood  stave 
conduit  line  from  the  dam  site  to  the  city  of 
Chadron,  Nebr.,  has  been  let  to  the  Inter- 
Mountain  Bridge  &  Construction  Co.,  Tecum- 
seh,  Neb.,  at  $8,232.  The  contract  for  furnish- 
ing 10-in.  wood  stave  pipe  and  fittings  was 
awarded  to  the  Portland  Wood  Pipe  Co.,  Salt 
Lake  Citv,  Utah,  at  $17,040.  Bids  were  opened 
July  6  by  G.  Marriott,  City  Clerk. 

The  Water  Board  of  Omaha,  Neb.,  has 
called  a  special  bond  election  for  Aug.  2,  to 
vote  again  on  the  $8,250,000  water  bond  prop- 
osition. 

The  citizens  of  Upland,  Neb.,  on  July  6 
voted  the  issuance  of  bonds  for  the  erection 
of  a  waterworks  plant  for  use  of  the  citizens 
and  as  protection  against  fire. 

The  Mayor  and  City  Council,  of  Tecumseh, 
Neb.,  have  called  a  special  election  for  July 
25  for  tke  purpose  of  voting  on  the  issuance 
of  bonds  in  the  sum  of  $15,000,  for  an  exten- 
sion of  the  present  water  system  in  the  city. 

The  Lincoln  Traction  Co.,  the  Lincoln  Gas 
Co.,  and  the  Beatrice  Creamery  Co.,  Lincoln, 
Neb.,  have  asked  the  City  Council  for  a  fran- 
chise over  Eighth  St.,  and  over  certain  other 
streets  to  make  connections  between  the  plants 
of  the  corporations,  to  lay  an  8-in.  water  main 
from  the  pumping  plant,  to  be  located  near 
where  the  Western  Paper  Mills  used  to  be  lo- 
cated. 

The  Village  Board  of  Bridgeport,  Neb.,  re- 
ceived the  following  bids  for  the  installation 
of  a  water  system:  Inter-Mountain  Bridge  & 
Construction  Co.,  Denver,  Colo.,  plant  com- 
plete, $14,434;  Des  Moines  Bridge  &  Iron  Co., 
Des  Moines,  la.,  plant  complete,  $16,480;  Katz- 
Craig  Co.,  Chicago,  plant  complete,  $17,336 ; 
Cook  Construction  Co.,  Omaha,  Neb.,  $17,460 ; 
Bridgeport  Lumber  Co.,  for  pump  house,  $375 ; 
Frank  Vannatter,  pump  house,  $415 ;  0.  J. 
Life,  mains,  etc.,  $1,843,  and  C.  A.  Newberry, 
wells,  meters,  pumps,  etc.,  $2,400. 

The  citizens  of  Omaha,  Neb.,  at  a  recent 
election  voted  against  the  proposition  to  issue 
bonds  in  the  sum  of  $8,250,000  for  the  purchase 
of  the  water  plant. 

New  Jersey. 

•J»Bids  will  be  received  until  5  P.  M.,  July 
24,  by  Borough  Council,  Red  Bank,  N.  J., 
A.  C.  Harrison,  Clerk,  for  a  compressor,  con- 
denser and  condenser  pump.  A  certified  check 
for  $250  must  be  filed  with  each  bid.  Plans 
and  specifications  can  be  obtained  of  the  clerk. 

®The  County  Commissioners  at  Camden, 
X.  J.,  J.  J.  Albertson,  County  Engineer,  have 
awarded  the  contract  for  furnishing  and  in- 
stalling the  electrical  equipment  for  a  pump- 
ing plant  to  be  erected  to  the  Roval  Electrical 
Co.,  of  Hammonton,  N.  J.,  for  $938,  and  the 
contract  for  constructing  the  pumping  plant 
and  house  to  Howard  Reed  &  Co.,  of  Phila- 
delphia, Pa.,  for  $3,688.  Bids  were  opened 
July  10. 

The  Wickechecke  Corporation  of  Trenton, 
N.  J.,  has  been  incorporated  with  a  capital 
stock  of  $125,000.  The  company  will  engage 
in  civil,  mechanical,  electrical  and  hydraulic 


engineering.  The  incorporators  are :  T.  C. 
Kitchen,  M.  D.  Green  and  L.  W.  Skelton,  all 
of  Trenton. 

New  Mexico. 

®The  contract  for  the  construction  of  the 
municipal  waterworks  system  in  Farmington, 
N.  Mex.,  has  been  awarded  to  Loftus,  Tucker 
&  Hall,  of  that  city,  for  $15,000.  The  ma- 
chinery and  equipment  contract  was  let  to 
Hendrie  &  Bolthoff,  of  Denver,  for  $30,000. 
Water  will  be  pumped  from  the  San  Juan 
River  to  a  large  cement  reservoir,  two  miles 
above  town,  and  furnished  under  90  lbs.  press- 
ure.   The  plant  is  to  be  finished  by  Dec.  1. 

New  York. 

•f*Bids  will  be  received  until  8  P.  M.,  July 
29,  by  Board  of  Water  Commissioners,  C.  B. 
McPhillips,  Clerk,  Suffern,  N.  Y,  for  the  in- 
stallation of  a  water  sterilization  plant  and 
a  mechanical  pressure  filter.  Plans  and  spec- 
ifications are  on  file  with  Alexander  Potter, 
114  Liberty  St.,  New  York  City,  Consulting 
Engineer. 

The  village  of  Middleport,  N.  Y.,  contem- 
plates expending  approximately  $45,000  for  the 
construction  of  a  waterworks  system. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Schenectady,  N.  Y.,  providing 
for  the  laying  of  water  mains  in  Pennsylvania 
Ave.,  DeWitt  St.,  Cortland  St.,  and  Vermont 
Ave. 

Following  bids  were  received  by  the  De- 
partment of  Public  Works  of  Troy,  N.  Y.,  for 
repairing  the  Hope  engine :  Knowlson  &  Kelley 
Co.,  $2,150;  American  La  France  Engine  Co., 
$2,235  -and  $50  additional  for  providing  relief 
engine;  Amoskeag  Steam  Fire  Engine  Co., 
$2,470;  Combination  Ladder  Co.,  $2,000,  and 
Sutherland  &  Kelly,  $1,650. 

Johnson  &  Fuller,  consulting  engineers,  150 
Nassau  St.,  New  York  city,  have  been  en- 
gaged to  prepare  plans  and  report  and  super- 
intend construction  of  a  system  of  water 
works  consisting  of  driven  wells,  brick  pump- 
ing station  with  fire  proof  roof,  gas  produc- 
ing power  plant  operating  triplex  pumps,  and 
about  23  miles  of  12  to  16  in.  water  mains, 
Manhasset-Lakeville  Water  District,  Nassau 
County,  Long  Island,  N.  Y. 

The  Village  of  Angola,  N.  Y.,  has  been  au- 
thorized to  issue  bonds  in  the  sum  of  $55,000 
for  the  purpose  of  installing  a  waterworks 
system. 

North  Dakota. 

©Gilbert  W.  Haggart,  of  Fargo,  N.  Dak., 
has  been  awarded  the  contract  by  the  officials 
of  Valley  City,  N.  Dak.,  for  furnishing  all 
material  and  labor  for  the  construction  of  742 
lin.  ft.  of  water  mains.  Bids  were  opened 
July  3.   C.  A.  Myhre  is  City  Engineer. 

Ohio. 

®The  Town  Council  of  New  Carlisle,  O., 
has  awarded  the  contract  for  furnishing  the 
water  pipe  for  the  waterworks  plant  to  the 
United  States  Pipe  &  Iron  Foundry  Co.,  for 
approximately  $7,000.  The  contract  call  for 
32  tons  of  8-in.,  51  tons  of  6-in.,  and  163  tons 
of  4-in.  pipe.  The  Bourbon  Copper  &  Brass 
Co.,  of  Cincinnati,  O.,  secured  the  contract 
for  hydrants,  and  valves  for  about  $750,  and 
the  Milwaukee  Boiler  Co.  received  the  con- 
tract for  two  reserve  water  tanks  of  $700 
each.  The  engines  have  not  yet  been  pur- 
chased. 

The  City  Council  of  Tiffin,  O.,  has  decided 
to  employ  an  expert  to  ascertain  some  meth- 
od of  augmenting  the  water  supply. 

Oklahoma. 

•{•Bids  will  be  received  until  10  A.  M.,  July 
25,  by  City  Council,  Muskogee,  Okla.,  for  the 
construction  of  the  Agency  Hill  Reservoir. 
The  reservoir  is  a  reinforced  concrete  cir- 
cular structure  about  200  ft.  in  diameter  with 
a  depth  of  31  ft.  with  a  storage  capacity  of 
6,000,000  gals.  Plans  and  specifications  can 
be  secured  of  T.  P.  Clonts,  City  Engineer,  or 
at  the  office  of  Alexander  Potter.  114  Liberty 
St.,  New  York  City,  Consulting  Engineer.  A 
certified  check  for  $10,000  must  be  filed  with 
each  bid. 

The  City  Commissioners  of  Oklahoma  City, 


Okla.,  have  decided  to  construct  a  dam  at  the 
waterworks  to  insure  a  permanent  water  sup- 
ply at  the  municipal  pumping  station.  City 
Hngineer  Guy  McClure  has  submitted  figures 
on  the  probable  cost  of  the  work  to  the  Com- 
missioners. The  structure  will  probably  be  of 
concrete  and  will  cost  in  the  neighborhood  of 
$25,000.  It  has  not  been  decided  whether  to 
let  the  work  to  an  engineering  firm  or  to  be 
done  by  the  city. 

Oregon. 

The  Water  Board  of  Woodstock,  Ore.,  will 
on  Aug.  1  take  over  the  present  waterworks 
plant  for  a  consideration  of  $27,500.  'David 
B.  Fleck  is  the  present  owner. 

The  Oregon  State  Board  of  Health  has  ap- 
pointed Louis  C.  Kelsey,  Civil  Engineer,  Sell- 
ing Bldg.,  Portland,  Ore.,  to  advise  the  board 
in  matters  relating  to  municipal  water  supply 
and  sewerage  construction,  including  methods 
for  sanitary  disposal  of  sewage. 

Louis  C.  Kelsey,  Selling  Bldg.,  Portland, 
Ore.,  has  been  employed  by  the  city  of  Glad- 
stone, Ore.,  as  engineer  to  prepare  specifica- 
tions, plans,  estimates,  etc.,  for  a  pumping 
plant  and  waterworks  system.  An  election  to 
vote  $20,000  bonds  for  construction  will  be 
held  July  31. 

Pennsylvania. 

The  Water  Board  of  McKeesport,  Pa.,  has 
adopted  a  resolution  providing  for  the  employ- 
ment of  a  consulting  engineer  for  the  water 
department  and  the  appointment  of  a  board 
of  engineers  for  an  advisory  board,  with  a 
view  of  bettering  the  city's  water  system 
through  improvements  at  the  pump  station 
and  the  getting  of  the  supply  from  the  Monon- 
gahela  river. 

The  city  of  Erie,  Pa.,  has  employed  the 
firm  of  Chester  &  Fleming,  Consulting  Engi- 
neers, Pittsburg,  Pa.,  to  prepare  a  report  and 
prepare  preliminary  plans  and  estimates  for 
extensive  improvements  to  the  waterworks  sys- 
tem of  the  city. 

The  borough  of  Phoenixville,  Pa.,  has  em- 
ployed the  firm  of  Chester  &  Fleming,  Con- 
sulting Engineers,  Union  Bank  Bldg.,  Pitts- 
burg, Pa.,  to  design  and  install  a  hypochloride 
treatment  plant  to  disinfect  the  water  supply 
for  said  borough,  which  is  taken  from  the 
Schuylkill  River. 

South  Dakota. 

The  Missouri  Valley  Engineering  Co.,  409- 
412  Western  National  Bank  Bldg.,  Mitchell, 
S.  Dak.,  has  been  engaged  by  the  city  of  Cham- 
berlain, S.  Dak.,  to  make  an  investigation  for 
establishing  a  new  water  system.  The  present 
supply  is  obtained  from  artesian  wells  and  the 
investigation  will  be  made  with  a  view  of  get- 
ting water  from  the  Missouri  River. 

The  taxpayers  of  Bowdie,  S.  Dak.,  have 
petitioned  the  Town  Trustees  to  call  a  special 
election  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  for  the  installation  of  a  water- 
works system. 

Texas. 

The  city  of  Bonham,  Tex.,  has  issued  bonds 
in  the  sum  of  $30,000  for  improvements  to 
the  waterworks  system  and  bonds  in  the  sum 
of  $100,000  for  the  paving  of  the  business 
streets. 

Burns  &  McDonnell,  Scarritt  Bldg.,  Kan- 
sas City,  Mo.,  are  making  appraisement  of  the 
water  works  and  sewers  at  Cleburne,  Texas, 
as  well  as  plans  and  estimates  for  a  new  mu- 
nicipal plant. 

Utah. 

•J«Bids  will  be  received  until  10  a.  m.,  Aug. 
2,  by  Board  of  Land  Commissioners,  Salt 
Lake  City,  Utah,  W.  J.  Lynch,  Secy.,  for  fur- 
nishing the  materials  and  sinking  an  artesian 
well  in  Iron  County. 

Virginia. 

®The  Waterworks  Department,  of  Rich- 
mond, Va.,  E.  E.  Davis,  Supt.,  has  awarded 
the  Westinghouse  Electrical  Machinery  Co., 
the  contract  for  furnishing  two  200  h.  p.  elec- 
tric motors  for  $4,455.  The  bids  receiyed  at 
the  same  time  for  two  centrifugal  pumps  were 
rejected  and  new  ones  requested  returnable. 
Bids  were  opened  June  14. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


E  N  i 

Messrs.  Havely  and  Rout,  engineers  em- 
ployed by  the  town  of  Christiansburg,  Va.,  for 
the  purpose  of  putting  in  waterworks,  recent- 
ly visited  Roanoke  relative  to  the  construction 
of  the  system. 

Washington. 

®The  city  of  Tacoma,  Wash.,  has  awarded 
the  contract  for  2,500  tons  of  5-8  in.  round 
milled  steel  for  water  flume  of  Green  River 
project  to  the  West  Coast  Steel  Co.,  1948  Pa- 
cific Ave.,  Tacoma. 

Wisconsin. 

Consulting  Engineers  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City,  Mo.,  are  making 
appraisement  together  with  estimate  of  cost 
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for  new  waterworks  plant  for  the  city  of 
Green  Bay,  Wis. 

The  Railway  Commission  of  Wisconsin  has 
fixed  the  value  of  the  Manitowoc  Waterworks 
Co.  at  $236,000.  The  city  of  Manitowoc  con- 
templates municipal  ownership  of  the  plant. 

The  city  of  Fond  Du  Lac,  Wis.,  has  been  re- 
strained from  taking  any  further  steps  for  the 
purchase  of  the  waterworks  privately  oper- 
ated in  that  city.  The  court  sustains  that  no 
further  steps  shall  be  taken  until  the  matter 
has  been  submitted  to  a  vote  of  the  people. 

Canada. 

®Macdougall  &  Co.,  of  Vancouver,  B.  C, 
have  been  awarded  the  contract  for  installing 
the  water  system  at  Penticton,  B.  C,  which 
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calls  for  20  miles  of  steel  and  cast  iron  pipe 
and  the  construction  of  a  reservoir  and  intake 
station. 

®The  Water  Works  Commission  of  St.; 
Catharines,  Ont,  Alexander  Milne,  Supt.  has 
awarded  the  contract  for  the  construction  of 
Section  "A"  of  a  tunnel,  including  4,200  ft.  ofl 
rock  tunnel,  5x8  ft.;  to  W.  H.  Welter,  C.  E.j 
of  St.  Catharines,  for  $43,845,  and  the  con- 
tract for  constructing  Section  "C,"  including 
excavation  and  pipe  laying  15,000  ft.  of  24-in. 
cast  iron  pipe  to  The  D.  West  Construction 
Co.,  of  Milwaukee,  Wis.,  for  $18,917.  Bids 
were  opened  July  13. 

Thomas  C.  Rowberry,  Secretary-Treasurer 
of  the  town  of  Cardston  Alta.,  will  sell  bonds 
July  25  in  the  sum  of  $27,000  for  waterworks. 
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Alabama. 

R.  M.  Baker,  president  of  the  Texas  Cen- 
tral Railroad,  J.  C.  McDowell,  of  the  Natural 
Gas  Co.,  and  the  owners  of  the  Providence 
Oil  &  Gas  Co.,  at  a  recent  conference  held  in 
Birmingham,  Ala.,  decided  to  begin  work  with- 
out delay  on  a  pipe  line  from  Fayette  to  Bir- 
mingham. The  line  will  cost  approximately 
$2,500,000,  of  which  sum  $1,000,000  will  be 
for  a  pipe  line  and  connections  at  Fayette, 
while  the  remaining  $1,500,000  will  be  for  con- 
nections in  Birmingham. 

Arkansas. 

Advices  from  Prescott,  Ark.,  state  that  en- 
gineers are  making  the  final  survey  for  a 
sewer  system  to  be  constructed  at  once.  Bonds 
have  been  sold  and  all  preliminary  prepara- 
tions made  for  the  work. 

At  a  recent  meeting  of  the  citizens  of  Con- 
way, Ark.,  it  was  decided  to  organize  a  sewer- 
age improvement  district.  Guy  A.  Watkins  of 
Little  Rock,  Ark.,  is  Engineer.  W.  H.  Dun- 
can is  Mayor. 

An  ordinance  has  been  passed  by  the  City 
Council  of  Prescott,  Ark.,  for  the  construc- 
tion of  a  $35,000  sewerage  system  for  the 
city.    Work  will  commence  at  an  early  date. 

California. 

A  new  sewer  outfall  to  tap  the  entire  north- 
west section  of  the  city  is  contemplated  by  the 
City  Council  of  San  Bernardino,  Cal.  City 
Engineer  Karl  F.  Tuttle  has  been  asked  to 
work  out  a  scheme  for  the  sewer  line  to  run 
north  on  I  St.,  with  laterals  extending  on  all 
intersecting  streets. 

Plans  have  been  completed  by  the  engineer- 
ing department  of  San  Francisco,  Cal.,  for  the 
construction  of  an  outlet  to  the  Brannan  St. 
sewer,  Contract  No.  30. 

Plans,  specifications  and  estimates  have  been 
completed  for  the  construction  of  a  sewer  in 
48th  Ave.,  from  Lincoln  way  to  Fulton  St., 
Contract  No.  37,  by  the  engineering  depart- 
ment of  San  Francisco,  Cal. 

Plans,  specifications  and  estimates  have  been 
completed  by  the  engineering  department  of 
San  Francisco,  Cal.,  for  the  construction  of 
the  Mile  Rock  tunnel.  As  soon  as  the  nec- 
essary rights  of  way  have  been  secured  the 
work  will  be  advertised. 

Plans,  specifications  and  estimates  have  been 
completed  by  the  engineering  department  of 
the  city  of  San  Francisco,  Cal.,  for  Sections 
F.,  K,  M  and  N  of  the  North  Point  Main 
Sewer.    Marsden  Manson  is  City  Engineer. 

Plans  and  specifications  are  being  prepared 
in  San  Bernardino,  Cal.,  for  the  construction 
of  a  large  outfall  sewer  to  care  for  the  west- 
ern part  of  the  city. 

Proceedings  have  been  started  by  the  offi- 
cials of  Tracy,  Cal.,  for  the  installation  of  a 
sewer  system. 

is  being  secured  by  the  officials  of  Di- 
nuba,  Cal..  relative  to  the  installing  of  a  mu- 
nicipal ewer  system  in  the  town.  The  Hoard 
of  Trustees  proposes  to  confer  with  engi- 


neers regarding  the  cost  and  plans  for  the 
laying  of  the  system.    Bonds  will  have  to  be 
voted  for  the  improvement. 

Colorado. 

®The  Denver  &  Pueblo  Construction  Co., 
3262  Blake  St.,  Denver,  Colo.,  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  that  city,  Henry  Read,  President, 
for  the  construction  of  sub-district  sewers, 
manholes,  inlets  and  appurtenances  in  Sub- 
district  No.  7,  Capitol  Hill  Storm  Sewer  in 
District  No.  1,  for  $13,181.  Bids  were  opened 
July  12. 

®The  Gaffy  &  Keefe  Construction  Co.,  245 
Kalamath,  Denver,  Colo.,  has  been  awarded 
the  contract  by  the  Board  of  Public  Works 
of  Denver,  Henry  Read,  President,  for  the 
construction  of  sub-district  sewers,  manholes, 
inlets,  appurtenances  in  Subdistrict  No.  4, 
Capitol  Hill  Storm  Sewer  District  No.  1,  for 
$8,140.    Bids  were  opened  July  12. 

Florida. 

•£»Bids  will  be  received  until  noon,  August 
3,  by  Capt.  George  R.  Spalding,  U.  S.  Engi- 
neer, Jacksonville,  Fla.,  for  dredging  at  Trout 
Creek  cut  and  constructing  shore  revetment  in 
St.  Johns  river,  Florida.  The  area  it  is  pro- 
posed to  dredge  is  the  easterly  half  of  the 
channel  through  what  is  known  as  Trout  Creek 
cut,  opposite  the  mouth  of  Trout  Creek  and 
about  2Y2  miles  below  the  limits  of  the  city 
of  Jacksonville.  The  area  is  150  ft.  wide  and 
approximately  4,000  ft.  long.  The  material  to 
be  removed  to  a  depth  of  30  ft.  at  mean  low 
water  is  estimated  at  87,000  cu.  yds.  The  re- 
vetment and  protecting  walls  will  be  located 
along  or  near  the  left  bank  of  the  river  from 
the  He  of  Content  in  the  mouth  of  Brown's 
creek  at  Dames  Point. 

The  Board  of  Bond  Trustees  of  Jackson- 
ville, Fla.,  has  divided  the  city  into  five  dis- 
tricts, known  as  Districts  Nos.  1,  2,  3,  4  and 
5,  relative  to  the  construction  of  a  sewer  sys- 
tem throughout  the  city.  Philip  Prieleau  is 
City  Engineer. 

Georgia. 

A  committee  has  been  appointed  by  the  City 
Council  of  Statesboro,  Ga.,  to  investigate  the 
sewerage  question  and  to  arrange  for  an  elec- 
tion to  be  held  to  bond  the  town  as  early  as 
possible  for  the  improvement. 

At  a  recent  mass  meeting  of  the  citizens  of 
Statesboro,  Ga.,  a  committee  was  appointed  to 
investigate  the  sewerage  question  and  to  ar- 
range for  an  election  to  be  held  some  time 
during  September  to  bond  the  town  for  the 
improvement. 

Idaho. 

►J«Bids  will  be  received  until  3  p.  m.,  July  27, 
by  Board  of  Capitol  Commissioners,  State 
I  re&Stirer's  Office,  Boise,  Idaho,  for  the  con- 
trUCtiotl  of  a  Capitol,  complete,  excepting 
plumbing,  gas  fitting,  heating  apparatus,  elcc- 
trical  conduits  and  wiring.  Plans  and  specifi- 
cation in. 1  v  l»  seen  .il  the  i  ifliccs  of  tin-  arclli 
led  .  I  ..mi.  II. .11,  X  I  liunmcl.  Overland  Hldg  , 
I'.oise,  Idaho 


Illinois. 

•J»Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  Chas.  A.  V. 
Standish,  Secretary,  until  11  A.  M.,  July  26, 
for    constructing    sewers    in    the  following 

streets : 


Street. 


Evanston  Av.. 

S.  48th  Av  

N.  51st  Ct  

N.  51st  Ct  

E.  53d  St  

Alley  between 
Indiana  Av. 
and  Michigan 
Av  

Lawrence  Av.. 

W.  46th  St  

W.   46th  St  

N.    42d  Av  

N.    42d   Av. .  . 
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4  $  1,660.00 
2  460.00 


10 


2,212.00 


605 
480 
660 
640 
670 
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2.149.00 


5,712.00 


16  22 


4.500.00 


%  7.0     7      1  1,036.50 

10  12.0     *     6  1.320.00 

iy4  11.0    10    11  2,172.00 

1.0  9.5    ..  .. 

114  11.0  9  12 
1.0  9.6  ..  .. 
D.S. 

W    57th  St....    380    1%  12.0    ..  .. 

W.  57th  St....    370    iy4  10.0    ..  .. 

W.   57th  St....    150    1.0  9.0    ..  .. 

S.ClaremontAv   665    1%  8.0    .  . 

S.ClaremontAv  490  1.0  8.0  ..  .. 
S.  Oakley  Av..   665    1%     9.0    ..  .. 

S.'  Oakley  Av..  490  1.0  9.0  26  26 
D.S. 

Oglesbv  Av....    670    1%  11.0    ..  .. 

Oglesby  Av....    670    iy4  10.0    ..  .. 

Oglesby  Av....    500    1.0  9.5    ..  .. 

E.  78th  St   160    1.0  7.5 

44  cu.  vds.  rock  at  $3.00. 

D.R. 

E.  94th  St  2,580    4.0  13.5 

D.R. 

E.  94th  St  1,350    3%  10.5 

D.R. 

E.  94th  St  2,680    3.0  10.0 

3,500  cu.  vds.  rock  at  $3.00. 

D.S. 

Colfax  Av   670    1%  7.5 

93d  St  1.000    lVi  7.5 

93d  St  3.010    1.0  7.0 

Yates  Av   400    1.0  6.0 

Yates  Av   600    1V4  6.5 

Yates  Av   300    1.0  6.5 

92d    PI   965    1.0  7.0 

Paxton  Av   670    1.0  6.0 

Jeffrey  Av   265    1%  8.0 

D.S. 

.Jeffrev  Av  .    100    1%  6.5 

Central  Av          500    1.0  7.0 

Phillips  Av....  190  1.0  7.0 
(X'IokIiv    Av..    .     i:m     1.0  7.0 

Palmer    Av   190    1.0  7.0 

Luella  Av   490    1.0  7.0 

Merrill  Av   490    1.0  6.5 

5,629  cu.  yds.  rock  at  $3.00. 


38    70  43,163.00 


90    79  40.500.00 


D.S.  =  double  strength. 
D.R.      double  ring. 

®James  C.  Conner,  173  W.  Main  St.,  Gales- 
burg,  111.,  has  been  awarded  the  contract  by 
that  city  for  the  construction  of  a  standard 
vitrified  pipe  tile  sewer  for  $815.  The  work 
includes  !>0S  lin.  ft.  of  1  'J  in.  sewer  pipe,  two 
manholes,  8  catch  basins,  160  lin.  ft.  of  10-in. 
sewer  pipe  in  South  St.,  from  Pine  St.  to 
Whitesboro  Sis     Kids  were  opened  July  6. 

®James  O'Connor,  of  Galesburg,  111.,  has 
been  awarded  the  contract  h\  the  Hoard  ol 
I  oca  I  Improvements  of  Jacksonville.  111..  M. 
J.  King,  Secy.,  for  the  construction  of  a  vitri- 
iied  tile  pipe  sewer  in  South  St. 


*I«  indicates  work  now  open  for  bids.    *  indicates  a  contract  let  recently. 


July  H),  H)]  i . 
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®The  contract  for  laying  sewers  in  Dis- 
trict No.  7,  in  the  southeast  section  of  the  city, 
Aurora,  111.,  has  been  awarded  by  the  Board 
of  Local  Improvements  to  Dearborn  &  Jack- 
son, of  Cedar  Rapids,  la.,  for  $45,938.  The 
contract  for  the  Pigeon  Hill  sewer,  in  Dis- 
trict No.  7,  it  is  reported,  has  been  awarded 
by  the  Board  to  O'Brien  &  Ryan,  the  lowest 
bidders. 

The  Board  of  Local  Improvements  of  Ross- 
ville,  111.,  has  adopted  a  resolution  providing 
for  the  construction  of  a  sewer  system. 

The  Board  of  Local  Improvements  of  Joliet, 
111.,  Wm.  S.  Welsh,  Clerk,  has  passed  an  ordi- 
nance providing  for  the  laying  of  a  sewer  on 
Bluff  St.,  between  Western  Ave.  and  Spring 
St..  at  an  estimated  cost  of  $1,149. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Improvement,  Chicago,  111., 
Chas.  A.  V.  Standish,  Secy.,  for  constructing 
sewers  in  the  following  streets.  Bids  were 
opened  July  7:  N.  51st  Ave.,  620  lin.  ft,  1% 
ft.,  671  lin.  ft.,  1  ft.,  $1,740.  Wm.  F.  Healy. 
Reaper  Bldg,  Haddon  Ave.,  530  ft,  1-ft.  $689. 
Christino  Fosco,  814  Des  Plaines  St.,  S.  Robey 
St.,  500  ft,  1-ft.,  $610.  Christino  Malone,  E. 
Waltone  PI.,  230  lin.  ft.,  1-ft.,  $354.  Cannine 
Roberts,  565  W.  Taylor  St.,  Castello  Ave., 
235  ft..  1-ft..  $340.  Christino  Malone,  N.  40th 
Ave.,  1.184  lin.  ft,  2-ft,  double  insert,  $3,315. 
Wm.  F.  Healv,  S.  Morgan  St.,  1,340  lin.  ft., 
1%-ft,  1,338  lin.  ft,  1-ft,  $3,695.  Simon  Ryan, 
2927  W.  Congress  St. 

It  is  reported  that  the  City  Council  of  Ge- 
neva, 111.,  has  passed  an  ordinance  providing 
for  the  installation  of  a  sewer  system  at  an 
estimated  cost  of  $81,000. 

The  Board  of  Local  Improvements  of  Ba- 
tavia,  111.,  and  Consulting  Engineer  A.  T. 
Maltby,  20  West  Jackson  St.,  Chicago,  111., 
have  estimated  the  cost  of  the  proposed  sewer 
system  for  East  Batavia  at  $100,000. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  July 
21,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewers  with 
appurtenances,  in  and  along  Dearborn  St., 
from  the  present  sewer  at  a  point  255  ft.  north 
of  the  north  line  of  Nowland  Ave.  to  16th  St. 

•J"Bids  will  be  received  until  10  a.  m.,  July 
21,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  with 
appurtenances  in  and  along  alley  west  of 
Blackford  St.,  from  the  alley  south  of  New- 
York  to  the  canal. 

®The  contract  for  the  construction  of  a 
sewer  along  the  north  side  of  Michigan  St. 
from  Tryon  St.  to  a  point  60  ft.  west  of  Case 
St.,  has  been  awarded  by  the  Board  of  Public 
Works  of  Michigan  City,  Ind.,  to  Peter  Mich- 
aely,  for  $.57  per  lin.  ft. 

The  Board  of  Public  Works  of  Terre  Haute. 
Ind.,  has  turned  over  the  plans  providing  for 
the  construction  of  approximately  55  miles  of 
sewers,  to  cost  about  $100,000,  to  City  Attor- 
ney Foley. 

Citizens  of  the  southeastern  part  of  the  city 
of  South  Bend,  Ind.,  have  petitioned  the  Board 
of  Public  Works  to  have  built  the  Bowman 
trunk  sewer  which  has  been  practically  aban- 
doned by  the  board.  Wm.  S.  Moor  is  City 
Engineer. 

The  Vincennes  Sewer  Association  of  Vin- 
cennes,  Ind.,  has  been  incorporated  with  a 
capital  stock  of  $25,000,  to  construct  a  sewer 
system  for  that  city  and  to  lease  its  service. 
The  incorporators  are :  P.  M.  O'Donnell,  C. 
C.  Winkler,  C.  W.  Adams  R.  A.  Young  and 
G.  W.  Sturtcvant.  The  City  Council  on  July 
8  authorized  the  construction  of  the  system 
by  the  association.  The  estimated  cost  is  $360- 
000. 

The  Board  of  Public  Works  of  South  Bend, 
Ind.,  has  been  petitioned  for  a  sewer  on 
Madison  St.,  from  Lafayette  to  a  point  80  ft. 
west  of  Main  St.  City  Engineer,  Wm.  S. 
Moore  has  been  instructed  to  prepare  specifi- 
cations. 

The  City  Council  of  Greencastle,  Ind.,  has 
contracted  with  Richard  Gillespie  for  the  pur- 
chase of  an  acre  of  land,  just  west  of  the 
Alonon  Railroad,  on  which  a  septic  tank  for 
sewage  disposal  will  be  built,  provided  the 


Council  will  appropriate  the  money  for  the 
laud. 

The  City  Council  of  Columbus,  Ind.,  has 
ordered  the  construction  of  a  new  sewer  sys- 
tem to  drain  Maple  Grove,  a  suburb  on  the 
eastern  edge  of  the  city.  The  sewer  will  cost 
about  $15,000  and  will  empty  into  Hawcreek 
through  two  outlets. 

Iowa. 

•J*Bids  will  be  received  until  8  p.  m.,  July 
20,  by  Otto  Geiger,  City  Recorder,  Dubuque, 
la.,  for  the  construction  of  a  15-in.  tile  pipe 
storm  water  sewer  in  25th  St.,  from  the  Bee 
branch  sewer  in  Washington  St.,  east  to  the 
side  of  the  tracks  in  Elm  St.  Plans  and 
specifications  are  on  file  with  the  City  Engi- 
neer. 

•f«Bids  will  be  received  until  7  :30  p.  m.,  July 
20,  by  City  Recorder,  Muscatine,  la.,  for  fur- 
nishing all  labor  and  material  for  constructing 
vitrified  pipe  sewerage  in  each  of  the  follow- 
ing Sub-Sewerage  districts :  Sub-Sewerage 
District  No.  21  of  Main  Sewerage  District 
No.  1 ;  Sub-Sewerage  District  No.  22  of  Main 
Sewerage  District  No.  1 ;  and  Sub-Sewerage 
District  No.  4  of  Main  Sewerage  District  No. 
2.    C.  H.  Young,  is  City  Engineer. 

®The  Tri-City  Construction  Co.,  of  Daven- 
port, la.,  has  been  awarded  the  contract  by 
the  Board  of  Public  Works  of  that  city,  A.  M. 
Compton,  Chairman,  for  the  construction  of 
a  number  of  sewers.    Bids  were  opened  July  5. 

®The  Superior  Lumber  Co.,  Spencer,  la., 
has  been  awarded  the  contract  by  the  city  of 
Spencer,  R.  T.  Turner,  City  Clerk,  for  the 
construction  of  a  sewer  1,481  ft.  long  and  T1/- 
ft.  deep  for  $1,146.  The  sewer  will  be  of  10- 
in.  salt  glazed  sewer  pipe  with  48  6-in.  Y  con- 
nections, 8  catch-basins  and  4  manholes.  Bids 
were  opened  July  7. 

The  city  of  Des  Moines,  la.,  has  secured  an 
option  on  27  acres  of  land  directly  south  of 
the  Rock  Island  tracks  and  east  of  East  30th 
St.,  for  the  construction  of  a  septic  tank  in 
connection  with  the  proposed  sewer  in  the 
eastern  section  of  East  Des  Moines. 

The  City  Council  of  Fairfield,  la.,  has  passed 
a  resolution  providing  for  the  installation  of 
a  sewerage  system  and  a  number  of  miles  of 
paving  this  year.  Work  is  to  be  commenced 
at  once. 

The  citizens  of  Belle  Plaine,  la.,  on  July  10 
voted  the  issuance  of  bonds  in  the  sum  of 
$15,000  for  the  construction  of  a  sanitary  sew- 
er outlet.  Extensions  and  improvements  of 
the  entire  sanitary  sewer  system  to  cost  about 
$50,000  are  to  be  installed  at  once. 

The  City  Council  of  Charles  City,  la.,  has 
ordered  the  installation  of  2.290  ft.  of  neces- 
sity sewer  on  Main  St. 

Contracts  for  the  construction  of  8,680  ft.  of 
sewer  of  sizes  varying  from  10-in.  to  30-in., 
have  been  let  by  the  City  Council  of  Waterloo, 
la.,  to  the  Blackhawk  Construction  Co.,  as 
follows:  For  10-in.,  54c;  12-in.,  67c;  15-in., 
~iV2C ;  30-in.,  $3.44.  The  improvement  is  to 
consist,  approximately,  of  the  following 
amount :  10-in.,  5,170  ft,  more  or  less ;  12-in., 
1,890  ft,  more  or  less;  15-in.,  1,220  ft.,  more 
or  less,  and  30-in.,  400  ft.,  more  or  less.  The 
following  streets  will  be  improved  by  the 
sewers:  Rhey  St.,  from  Fowler  to  the  Illi- 
nois Central  Railway  Co.'s  belt  line,  10  in.; 
Sycamore  St.,  for  a  distance  of  150  ft.  east  of 
Division  St.,  10  in.;  Gable  St.,  from  Fourth  to 
Linn  Sts.,  15  in. ;  Cortlandt  St.,  from  Mobile 
to  Vinton  Sts.,  10  in.;  Park  road,  from  Broad- 
way St.  west  450  ft.,  10  in. ;  Dawson  St.,  from 
Reed  to  Lincoln  Sts.,  15  in.;  Lincoln  St.,  from 
Dawson  to  Kern  Sts.,  15  in. ;  Lincoln  St.,  from 
Kern  to  Arlington  Sts.,  12  in. ;  Bratnober  St., 
from  Broadway  St.  to  Fairview  Ave.,  10  in.; 
Center  St.,  from  Broadway  St.  to  Fairview 
Ave.,  10  in.;  Bratnober  St.,  from  Broadwav 
to  Columbia  Sts.,  12  in. ;  Edwards  St.,  from 
Broadway  St.  to  Fairview  Ave.,  10  in. :  Linn 
St.,  from  Webster  to  Adams  Sts.,  10  in.;  West 
Fourth  St..  from  manhole  on  Bertch  Ave., 
400  ft.  southwesterly,  30  in.;  West  Fourth 
St.,  400  ft.  southwesterly  from  man- 
hole on  Bertch  Ave.  to  end  of  brick  pav- 
ing, 250  ft.  southwesterly,  12  in. ;  West  Third 
Ave.,  from  Clough  St.  to  Euclid  Ave.,  12  in. : 
West  Third  Ave.,  from  Euclid  Ave.  to  the 


west  line  of  lot  14,  block  2,  Home  Park  Sec- 
ond addition,  10  in.  Said  sewer  to  be  con- 
structed of  standard  vitrified  sewer  pipe. 

The  City  Council  of  Muscatine,  la.,  has 
adopted  a  resolution  establishing  sub-sewer- 
age District  No.  26  of  Main  1.  Bids  for  this 
work  are  now  being  asked. 

Kansas. 

•J*Bids  will  be  received  until  noon,  July  24, 
by  City  Clerk,  Wichita,  Kan.,  for  the  con- 
struction of  sub-main  C  of  Sanitary  Sewer 
No.  20,  including  the  following  approximate 
quantities,  according  to  the  estimate  of  Bert 
C.  Wells,  City  Engineer:  950.0  lin.  ft  24-in. 
vit.  pipe  sewer;  1,200.0  lin.  ft.  21-in.  vit.  pipe 
sewer;  3,000.0  lin.  ft.  18-in.  vit.  pipe  sewer; 
1,515.0  lin.  ft.  15-in.  vit.  pipe  sewer;  715.0  lin. 
ft.  12-in.  vit.  pipe  sewer;  740.0  lin.  ft.  10-in. 
vit.  pipe  sewer;  190.0  ver.  ft.  manholes; 
190.0  ver.  ft.  lamp  holes;  9,800  lbs.  castings; 
one  24-in.  sluice  gate.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

®The  City  Commission  of  Parsons,  Kan., 
has  awarded  the  contract  for  the  construction 
of  a  septic  tank  in  connection  with  a  new 
sewer  system  to  the  Concrete  Construction  & 
Engineering  Co.,  of  Iola,  Kan.,  for  $23,533, 
and  the  contract  for  the  construction  of  the 
sewers  to  J.  W.  Kelso  Construction  Co.,  of 
Iola,  Kan.,  for  $26,280. 

®The  City  Council,  of  Chanute,  Kan.,  has 
awarded  the  contract  for  the  construction  of 
the  Baughman  sewer  in  the  Third  ward  to  S 
Schulte,  for  $.59  per  lin.  ft  The  sewer  will  be 
350  ft.  long. 

Consulting  Engineers  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City,  Mo.,  have  com- 
pleted plans  for  sanitary  sewers  for  the  city 
of  Girard,  Kan.  Bids  will  be  received  about 
Aug.  15. 

Massachusetts. 
•f«Bids  will  be  received  until  2  p.  m..  July 
19,  by  Board  of  Public  Works,  Pittsfield, 
Mass.,  for  building  an  extension  of  East  Trunk 
Sewer,  including  about  7,500  cu.  yds.  of  earth 
excavation,  about  16,000  lin.  ft.  of  piles,  about 
200  cu.  yds.  of  masonry,  about  1,500  lin.  ft. 
of  8-in.  and  12-in.  vitrified  pipe  and  about 
4,600  lin.  ft.  of  16-in.,  18-in.  and  24-in.  cast 
iron  pipe.  A.  B.  Farnham  is  Engineer  of  the 
Board. 

©McCarthy  &  Walsh,  454  Saratoga  St.,  East 
Boston,  Mass.,  have  been  awarded  the  contract 
by  the  Board  of  Sewage  Disposal  Commis- 
sioners, Fitchburg,  Mass.,  for  the  construc- 
tion of  Section  3  of  the  main  intercepting 
sewer  for  $34,441.  The  work  includes  2,927 
ft.  of  45-in.  concrete  sewer  with  all  incidental 
work.    Bids  were  opened  July  11. 

Michigan. 

The  City  Council  of  Marquette,  Mich.,  has 
decided  to  employ  an  expert  sanitary  engineer 
to  ascertain  the  best  course  to  pursue  in  the 
construction  of  the  North  JJfarqri sw>wer. 

The  Park,  Cemetery  and  Street  Commission 
of  the  Common  Council  of  Marquette,  Mich., 
has  approved  a  plan  contemplating  the  build- 
ing of  a  3-ft.  sewer  from  the  corner  of  Third 
and  Specular  Sts.  to  Prospect  St.,  and  thence 
to  the  lake. 

The  city  of  Marshall,  Mich.,  will  soon  in- 
stall a  new  surface  water  sewer  system.  En- 
gineer H.  E.  Riggs,  The  Nasby,  Toledo,  O.. 
has  estimated  that  such  a  system  could  be  in- 
stalled for  about  $25,000.  A  proposition  to 
bond  the  city  for  $25,000  for  this  improvement 
will  probably  be  submitted  to  the  voters  in  the 
near  future. 

Minnesota. 

The  St.  Paul,  Minn.,  Board  of  Aldermen 
has  passed  an  ordinance  authorizing  an  issue 
of  $150,000  and  $70,000  for  the  purchase  of  the 
old  reform  school. 

Mississippi. 

®The  City  Council  of  Vicksburg,  Miss.,  on 
July  4  awarded  the  contract  for  the  construc- 
tion of  sewers  in  the  National  Park  addition 
to  the  Southern  Paving  Co.,  for  $5,509. 
Missouri. 

The  board  of  Public  Works  of  St.  Louis, 
Mo.,  has  created  Sewer  Districts  Nos.  1,  2, 


•J*  indicates  work  now  open  ios  bids.    ®  indicates  a  contract  let  recently. 
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3  and  4,  and  joint  district  Linden  wood  sewer 
No.  1.  The  plans  have  been  made  and  it  is 
proposed  to  begin  the  sewer  at  Arsenal  St., 
and  run  to  the  east  boundary  and  also  on  Scan- 
Ian,  Ivanhoe  and  Tyles  Aves.,  and  Watson 
road.  The  system  will  cost  several  thousand 
dollars. 

Burns  &  McDonnell,  Consulting  Engineers, 
Scarritt  Bldg.,  Kansas  City,  Mo.,  are  prepar- 
ing plans  and  specifications  for  the  construc- 
tion of  sanitary  sewers  in  California,  Mo. 

Nebraska. 

The  Mayor  and  City  Council  of  Tecumseh, 
Neb.,  have  called  a  special  election  for  July 
25  for  the  purpose  of  voting  on  the  issuance 
of  bonds  in  the  sum  of  $7,000  for  the  con- 
struction of  a  system  of  sewerage  mains  in 
the  city. 

New  York. 

City  Engineer  Edwin  A.  Fisher,  of  Roches- 
ter, N.  Y.,  has  appointed  C.  Arthur  Poole  as 
assistant  city  engineer  to  take  charge  of  the 
construction  of  the  sewage  disposal  plant,  the 
intercepting  sewer  and  other  plans  connected 
with  the  new  $1,000,000  conduit  to  the  lake- 
side. 

North  Carolina. 

®T.  C.  Toomey  &  Co.,  of  Charlotte.  N.  C., 
have  been  awarded  the  contract  by  that  city 
for  the  extension  of  the  sewer  system  of  Lake- 
wood  park  and  the  installation  of  a  septic  tank 
at  the  resort. 

Ohio. 

•{•Bids  will  be  received  until  noon,  July  27, 
by  C.  P.  Gress,  Village  Clerk,  New  Bremen, 

0.  ,  for  furnishing  all  labor  and  material  for 
constructing  a  sewage  disposal  plant  in  ac- 
cordance with  plans  on  file  with  the  clerk. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

•{•Bids  will  be  received  until  noon,  August 

1,  by  Board  of  Trustees  of  the  Combined 
Normal  &  Industrial  Department  at  Wilber- 
force  University,  Wilberforce,  O.,  for  the 
labor  necessary  for  the  erection  and  comple- 
tion of  the  North  Pavilion  of  the  Girls'  Dor- 
mitory for  the  Combined  Normal  and  Indus- 
trial Department.  F.  L.  Packard,  Columbus, 
O.,  is  Architect.  Dr.  S.  W.  Johnson  is  Secy, 
of  the  Board. 

•{•Bids  will  be  received  until  noon,  July  24, 
by  W.  J.  Featherstone,  Clerk  of  the  Board 
of  Education  of  the  village  of  Rockport,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  a  2-room  addi- 
tion of  brick  to  the  West  School  building. 
Bohnard  &  Parson,  510  Chamber  of  Com- 
merce Bldg.,  Cleveland,  O.,  are  Architects. 

®The  J.  E.  Conley  Co.,  of  Dayton,  O.,  has 
been  awarded  the  contract  by  the  Board  of 
Public  Service  of  that  city,  W.  A.  Budroe, 
Secy.,  for  the  construction  of  a  storm  water 
sewer  in  Hoffman  Ave.,  from  Martz  Ave.  to 
Overlook  Ave.    Bids  were  opened  July  5. 

®H.  P.  McGrath  has  been  awarded  the  con- 
tract by  the  Department  of  Public  Service, 
Dayton,  O.,  W.  A.  Budroe,  Secy.,  for  sanitary 
sewer  and  water  connections  on  Summit  St., 
from  Third  to  Germantown  St.;  Lexington 
Ave,  from  Broadway  to  Neal  St.;  Carrie  St., 
from  Perry  to  Mead.  Bids  were  opened  Julv 
12. 

®The  Board  of  Control,  of  Springfield,  O., 
has  awarded  Daniel  Doyle  the  contract  for 
the  construction  of  the  Cedar  St.  and  Lowry 
Ave.  sewer,  for  $5,501. 

Bids  for  the  construction  of  sanitary  sewer 
No.  127  in  South  Liberty,  South  Seneca,  East 
College,  South  Freedom  and  East  State  Sts,. 
a  distance  of  3,300  ft.,  of  8-in.  sewer,  have 
been  received  by  the  Board  of  Control  of  Al- 
liance, O.,  from  the  following  local  contrac- 
tors: J.  C.  Devine,  John  Wilson,  Charles 
Biery,  Chris.  Nelson  and  Chester  Childcrs. 

A  resolution  has  been  adopted  by  the  City 
Council  of  Cincinnati,  O.,  providing  for  the 
improvement  of  West  Fork  road  from  Cole 
ran  Ave.  to  Hays  St.,  by  constructing  a  12-in. 
and  I5-in.  vitrified  pipe  sewer,  also  5-ft.  brick 
sewer;  Hays  St.,  from  West  Fork  road  to 
northern  terminus,  with  12-in.  vitrified  pipe; 
Amman  Ave,  from  Hays  St.  to  Colcran  Ave, 


with  12-in.  vitrified  pipe,  also  4  and  5-ft.  brick 
sewer;  and  right  of  way  from  West  Fork 
road  to  corporation  line,  2,  3,  3V2,  4  and  5-ft. 
brick  sewer.   The  estimated  cost  is  $11,170. 

A  resolution  declaring  it  necessary  to  con- 
struct a  lateral  sanitary  sewer  in  West  21st 
St.,  between  Washington  and  Oberlin  Ave., 
has  been  adopted  by  the  City  Council,  of  Lo- 
rain, O. 

Oklahoma. 

•{•Bids  will  be  received  until  10  A.  M.,  July 
25,  by  City  Council,  Muskogee,  Okla.,  for  the 
construction  of  Sections  7  and  8  of  the  Coody 
Creek  Sanitary  Outfall  sewer.  Section  7  em- 
braces 3,000  ft.  of  39-in.  sewer  and  4,400  ft. 
of  30-in.  sewer.  Section  8  embraces  3,600  ft. 
of  27-in.  sewer  and  7,710  ft.  of  18-in.  sewer. 
Alternate  bids  are  asked  for  two-ring  brick, 
with  vitrified  brick  invert,  manufactured  con- 
crete pipe  and  monolithic  concrete  with  vitri- 
fied brick  invert,  for  the  39-in.  and  the  3-in. 
sewer:  and  for  manufactured  concrete  pipe 
and  vitrified  pipe  for  the  27-in.  and  the  18-in. 
sewer.    T.  P.  Clonts  is  City  Engineer. 

The  City  Sanitary  Committee  of  Lawton, 
Okla.,  has  decided  to  extend  the  city  sewer  for 
a  distance  of  one-half  mile.  City  Engineer 
Kennard  has  been  instructed  to  prepare  plans 
for  the  construction  of  a  new  reduction  plant. 

The  City  Commissioners  of  Bartlesville, 
Okla.,  have  accepted  the  proposition  of  the 
General  Construction  Co.,  to  construct  sewers 
in  the  McCaleb  and  Keeler  additions.  The 
company  will  make  the  necessary  surveys,  spec- 
ifications and  estimates  for  sanitary  sewers. 

Oregon. 

The  city  of  Eugene,  Ore.,  is  having  plans 
prepared  for  the  construction  of  a  sewer  sys- 
tem. 

The  City  Engineer  of  Bend,  Ore.,  is  pre- 
paring plans  for  the  installation  of  a  new  sewer 
system.  The  city  is  drafting  a  new  charter 
with  a  view  of  voting  bonds  for  this  improve- 
ment. 

Civil  Engineer  Louis  C.  Kelsey,  Selling 
Bldg.,  Portland,  Ore.,  has  been  employed  by 
the  city  of  Linnton,  Ore.,  as  engineer  to  pre- 
pare estimates,  plans,  specifications,  etc.,  for  a 
sanitary  sewerage  system. 

Pennsylvania. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
1,  by  Borough  Council,  Ligonier,  Pa.,  for  fur- 
nishing the  materials  and  constructing  a  sew- 
age pumping  plant  and  a  sewage  purification 
plant.  The  pumping  plant  will  consist  of  two 
4x5-in.  centrifugal  vertical  shaft  pumps,  elec- 
trically driven  and  controlled,  with  receiving 
chamber,  pump  pit,  building,  etc.  The  purifi- 
cation plant  will  consist  of  sedimentation 
tanks,  sprinkling  filters,  sludge  beds,  etc.  The 
entire  installation  is  designed  to  take  care  of 
200,000  gallons  of  sewage  daily  and  will  be 
built  according  to  plans  and  specifications  pre- 
pared by  F.  H.  Shaw,  Cons.  Engr.,  Reading, 
Pa.  Proposals  must  be  addressed  to  the  Sec- 
retary of  Council,  Ligonier,  Pa.  Plans  and 
specifications  and  blank  form  of  proposal  may 
be  obtained  of  the  Secretary  of  Council  or  at 
the  office  of  the  Engineer.  A  deposit  of  $5.00 
on  plans  and  specifications  will  be  required. 
Ira  F.  Brant,  Secretary. 

•{•Rids  will  be  received  until  2:30  P.  M., 
Julv  31,  bv  Board  of  Public  Works,  222  Mar- 
ket St.,  Harrisburg,  Pa.,  for  furnishing  all 
labor  and  material  for  the  construction  of  re- 
informed  concrete  and  vitrified  pipe  sewer 
with  appurtenances  along  the  east  bank  of 
the  Susquehanna  River  from  Iron  Alley  to 
Division.  The  work  will  consist  of  about 
14,500  linear  feet  of  reinforced  concrete 
sewer,  3,01)0  linear  feet  of  30-in.  vitrified  pipe 
sewer,  and  21  connections  with  existing  city 
sewers,  with  diverting  manholes,  settling  ba- 
sins, and  cast  iron  and  vitrified  pipe  of  various 
sizes.    I).  E.  Tracy  is  Secy,  of  the  Board. 

'•Alayor  William  A.  Magee  and  Director 
Joseph  G.  Armstrong,  of  Pittsburg,  Pa.,  have 
awarded  I  lie  following  contracts  for  sewer 
improvements:  Nick  Diulius,  $021,  sewer  in 
Koiu  Mile  Kitn  road ;  Frank  Diulius.  $3,007, 
scwei  hi  Olympia  Park;  1  "rank  Diulius,  $3, 
:{5<),  scwei  in  WilkinsburR  \vc 


The  Board  of  Public  Works  of  Altoona, 
Pa.,  will  probably  employ  an  expert  engineer! 
to  complete  plans  for  the  sewer  system  pro-t 
posed  for  the  east  side  of  the  city.  The  work' 
includes  a  sewage  disposal  plant.  Franz  Eng-j 
strom  is  City  Engineer. 

The  Board  of  Public  Works  of  Harrisburg,! 
Pa.,  plans  to  begin  work  about  Aug.  1  on  the 
construction  of  the  river  front  intersepter  and1 
the  Paxton  Creek  concrete  work.  State 
Health  Commissioner  Samuel  Dixon  has  ap-| 
proved  the  plans  and  specifications  for  the  im- 
provements. William  Jennings  is  president  of 
the  Board. 

Texas. 

Street  Commissioner  J.  E.  Lee,  Dallas,  Tex., 
has  recommended  to  the  Board  of  City  Com- 
missioners the  construction  by  the  city  of  a 
suitable  storm  sewer,  of  large  size,  to  con- 
nect Winnetka  Heights  with  a  storm  sewer 
svstem  of  Oak  Cliff.  The  estimated  cost  is 
$15,000. 

The  citizens  of  Pecos,  Tex.,  are  agitaing  the 
installation  of  a  sewerage  system.  S.  H.  Wad- 
ley,  of  Greenville,  has  asked  for  a  franchise 
to  construct  the  system. 

The  City  Commissioners  of  Port  Arthur. 
Tex.,  have  issued  the  budget  asking  for  a 
bond  issue  of  $75,000  for  a  drainage  system? 
and  a  bond  issue  of  $100,000  for  street  im- 
provements. 

Virginia. 

In  Lawrenceville,  Va.,  the  court  has  author- 
ized a  special  election  to  be  held  Aug.  1,  in  : 
order  that  the  citizens  may  vote  on  a  boner 
issue  of  $50,000  for  a  complete  sewerage  sys- 
tem. 

Washington. 

•{•Bids  will  be  received  until  noon,  July  20„ 
by  C.  L.  Gilbert,  Town  Clerk,  Shelton,  Wash., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  a  sewer  system- 
including  approximately  18,000  ft.  of  pipe  line, 
either  concrete  or  vitrified  pipe  to  be  used. 
Plans  and  specifications  are  on  file  at  the 
State  Bank,  Shelton,  Wash. 

An  election  was  held  in  Concrete,  Wash.,  on 
July  10  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  in  the  sum  of  $15,000  for  the 
construction  of  a  sewer  system. 

City  Engineer  J.  C.  Ralston,  of  Spokane, 
Wash.,  has  submitted  plans  for  the  construc- 
tion of  a  sewer  system  to  the  City  Council  of 
Davenport,  Wash.,  estimated  to  cost  $10,000. 

®The  City  Council  of  Pasco,  Wash.,  has 
awarded  M.  Jennings,  of  Spokane,  the  con- 
tract for  the  construction  of  a  svstem  of  sew- 
ers for  $78,538. 

Wisconsin. 

•{•Bids  will  be  received  until  10:30  a.  m., 
July  22,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  furnishing  all  the  necessary 
labor  and  material  for  the  construcion  of  sew- 
ers in  West  and  South  Sewerage  Districts  as 
follows:  West  Sewerage  District;  Auer  Ave. 
from  a  point  12%  ft.  cast  of  Thirtieth  St.  to 
Twenty-ninth  St. :  and  in  Twenty-ninth  St.. 
from  Auer  Ave.  to  a  point  12%  ft.  south  of 
Concordia  Ave.  Lin.  ft.  of  12-in.  pipe  sewer. 
692.10.  Lin.  ft.  of  15-in.  pipe  sewer,  314.  Man- 
holes and  the  necessary  connections  as  shown 
on  plan,  8.  Davs  allowed  for  completion,  40. 
Bidding  check  "or  cash,  $135.  Thirty-fourth 
St.,  from  Lisbon  Ave.  to  a  point  12%  feet 
north  of  Walnut  St.  Lin.  ft.  of  12-in.  pipe 
sewer,  514.14.  Lin.  ft.  of  15-in.  pipe  sewer, 
62.  Manholes  and  the  necessary  connections 
as  shown  on  plan,  5.  Days  allowed  for  com- 
pletion, 40.  Liquidated  damages  per  diem. 
$6.  Bidding  check  or  cash.  $80.  South  Sew- 
erage District.  Chicago  Ave.,  from  Montana 
St.  to  the  city  limits.  I. in.  ft  of  15-in. 
pipe  sewer.  570  01'.  Manholes  and  the  nec- 
essary connections  as  shown  on  plan.  5. 
Days  allowed  for  completion,  10.  Bidding 
check  or  cash,  $80.  Twenty-fifth  Ave.,  from 
b  point  12  ft.  south  of  Hayes  Ave,  to  I 
point  12  ft.  north  of  Forest  Home  Ave  1  .in 
It  of  15  in.  pipe  sewer,  712.  Lin,  ft,  of  12  in. 
pipe  Sewer,  189.  Manholes  -111(1  the  necessary 
connections  as  shown  on  plan.  7.  Days  al- 
lowed for  completion,  |0     Ridding  check  or 
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cash.  $110.  Twenty-sixth  Ave.,  from  Lapham 
St.  to  a  point  397  ft.  north  of  Lapham  St. 
Lin.  ft.  of  12-in.  pipe  sewer,  385.  Manholes 
and  the  necessary  connections  as  shown  on 
plan,  3.  Days  allowed  for  completion,  40. 
Bidding  check  or  cash,  $55.  Twenty-seventh 
Ave.,  from  Lapham  St.  to  a  point  12  ft.  south 
of  Orchard  St.  Lin.  ft.  of  15-in.  pipe  sewer, 
418.  Lin.  ft.  of  12-in.  pipe  sewer,  227.47.  Man- 
holes and  the  necessary  connections  as  shown 
on  plan,  6.  Days  allowed  for  completion,  40. 
Bidding  check  or  cash,  $90.  Twenty-second 


Ave.,  from  a  point  12  ft.  south  of  Forest 
Home  Ave.,  to  a  point  12  ft.  south  of  Harri- 
son Ave.  Lin.  ft.  of  30-in.  brick  sewer,  1,166. 
Lin.  ft.  of  15-in.  pipe  sewer,  104.  Manholes 
and  the  necessary  connections  as  shown  on 
plan,  9.  Days  allowed  for  completion,  60. 
Bidding  check  or  cash,  $400.  The  bidder  will 
state  a  price  per  lineal  foot,  a  separate  bid 
being  made  on  each  sewer.  The  commission- 
er of  public  works  reserves  the  right  to  reject 
any  or  all  bids.  To  decide  tie  bids,  or  to 
waive  any  technicality  in  a  bid,  if  he  deems  it 


for  the  best  interest  of  the  city  so  to  do.  H. 
E.  Briggs  is  Commissioner  of  Public  Works. 

©Hermann  Hohensee,  965  27th  St.,  Milwau- 
kee, Wis.,  has  been  awarded  the  contract  by 
the  village  of  East  Milwaukee,  Theodore  B. 
Olsen,  Clerk,  for  the  construction  of  the  fol- 
lowing described  sewers  in  the  village :  3  12- 
in.  pipe  sewer  in  Newton  Ave.,  from  a  point 
12  ft.  west  of  Prospect  PI.,  to  a  point  12  ft. 
east  of  Maryland  Ave.,  568.36  lin.  ft.,  4  man- 
holes and  1  catch-basin.  The  contract  price 
is  $1.52  per  lin.  ft.    Bids  were  opened  June  30. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

The  following  bids  were  received  July  6,  by 
Lieut.-Col.  G.  D.  Fitch,  U.  S.  Engineer,  Mont- 
gomery, Ala.,  for  dredging  at  mouth  of  Apa- 
lachicola  River,  Fla.,  including  approximately 
90,000  cu.  yds.  of  mud,  sand  and  oyster  shell: 
Home  Dredging  Co.,  Mobile,  Ala.,  $.146  per 
cu.  yd.;  Hillsboro  Dredging  Co.,  Tampa,  Fla., 
$.214  per  cu.  yd. 

California. 

vBids  will  be  received  until  3  p.  m.,  Aug. 
21,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington, 
D.  C,  for  the  installation  of  a  vacuum  clean- 
ing system  in  the  U.  S.  Court  House,  Post 
Office,  etc.,  at  Los  Angeles,  Cal.  Plans  and 
specibcations  can  be  had  at  the  office  of  the 
Architect  or  the  Custodian  at  Los  Angeles, 
Cal. 

The  Standard  American  Dredging  Co.,  Mer- 
chants' Exchange  Bldg.,  San  Francisco,  Cal., 
at  $.415  per  cu.  yd.,  will  probably  be  awarded 
the  contract  for  dredging  the  easterly  half  of 
the  entrance  channel  to  Los  Angeles  Harbor. 
The  area  to  be  dredged  is  the  easterly  half  of 
the  channel  at  the  entrance  to  inner  Los  An- 
geles Harbor,  Cal.,  with  a  bottom  of  about 
200  ft.  and  a  length  of  about  5,600  ft.,  extend- 
ing from  the  30-ft.  contour  in  the  outer  har- 
bor to  about  the  northerly  end  of  Deadmans 
Island,  and  requiring  the  removal  of  about 
350,000  cu.  yds.  of  material.  The  material  to 
be  removed  is  believed  to  be  sand,  mud,  clay 
and  rock.  Bids  were  opened  June  28  by  Capt. 
C.  T.  Leeds,  U.  S.  Engineer,  Central  Bldg.. 
Los  Angeles,  Cal. 

Connecticmt. 

*J«Bids  will  be  received  until  3  p.  m.,  August 
29,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  and  lighting  fixtures  of  the  U.  S. 
Post  Office  at  Wallingford,  Conn. 

The  following  bids  were  received  July  7  by 
Capt.  A.  E.  Waldron,  U.  S.  Engineer  New 
London,  Conn.,  for  dredging  Saybrook  Bar, 
Connecticut  River,  Conn.,  including  approxi- 
mately 165,000  cu.  yds.  of  material :  John  H. 
Gerrish,  $.19-7/10  per  cu.  yd.;  Morris  &  Cum- 
ings  Dredging  Co.,  $.13-85/100;  Maritime 
Dredging  Co.,  $.19-2/3;  J.  P.  Randerson,  $.16; 
Taylor  Dredging  Co.,  $.13-8/10;  R.  G.  Pack- 
ard Co.,  $.25. 

District  of  Columbia. 

4*Bids  will  be  received  until  July  25  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Officer, 
Isthmian  Canal  Commissioner,  Washington,  D. 
C,  for  the  furnishing  of  Air  brake  hose,  boiler 
flues,  emery  cloth,  chipped  soap,  etc. 

•J«Bids  will  be  received  until  10 :30  a.  m., 
August  7,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
^Washington,  D.  C,  for  the  material  for  four 
intake  bridges  and  the  structural  material  for 
decking  over  operating  machinery  chambers 
in  the  Locks. 

•£*Bids  will  be  received  until  10 :30  a.  m., 
August  4,  by  Capt.  F.  C.  Boggs,  Isthmian 
Canal  Commission,  Washington,  D.  C,  for 
Turbo-Generator  Unit,  Road  roller,  Hose  and 
Creosoted  cross  ties. 


Florida. 

•J«Bids  will  be  received  until  10  a.  m., 
July  21,  by  Board  of  County  Commissioners 
of  Duval  County,  Fla.,  Jacksonville,  Fla.,  for 
furnishing  and  delivering  carload  lots  _  of 
Georgia  gravel  at  Broward  or  Duval  stations 
on  the  Seaboard  Air  Line  Ry.  north  of  Jack- 
sonville. C.  W.  Ellis  is  Chairman  of  the 
Board.  Gail  L.  Barnard,  Jacksonville,  Fla., 
is  County  Engineer. 

Georgia. 

•J*Bids  will  be  received  until  noon,  Aug.  10, 
by  Board  of  Commissioners  of  Roads  and 
Revenues,  Fulton  County,  Atlanta,  Ga.,  for 
structural  steel  work,  reinforced  concrete 
frame  work,  water  proofing,  piling  and  tile 
fire  proofing  required  in  the  construction  of 
the  new  courthouse  at  Atlanta,  Ga.  Bids 
will  be  received  separately.  H.  E.  W.  Pal- 
mer is  Chairman  and  H.  W.  Wood  is  Clerk  of 
the  Board. 

The  contract  for  furnishing  and  placing 
stone  for  raising  the  retaining  wall  in 
Brunswick  Harbor,  Ga.,  will  probably  be 
awarded  to  George  W.  Parkhill,  Jacksonville, 
Fla.,  at  $2.57  per  ton.  Bids  were  received 
July  12,  by  Col.  D.  C.  Kingman,  U.  S.  En- 
gineer, Savannah,  Ga. 

The  bid  of  $24,900  by  P.  Sanford  Ross, 
Inc.,  277  Washington  St.,  Jersey  City,  N.  J., 
for  the  dredging  of  refractory  material  in  the 
Brunswick  Harbor,  Ga.,  has  been  recommend- 
ed for  acceptance.  Bids  were  received  July 
5,  by  Col.  D.  C.  Kingman,  U.  S.  Engineer, 
Savannah,  Ga. 

Illinois. 

•J«Bids  will  be  received  by  Wm.  E.  Caroll, 
City  Electrician,  Chicago,  111.,  until  July  22, 
for  furnishing  and  delivering  approximately 
100  3x4  25  ft.  steel  poles,  and  paper  insulated 
lead  incased  five  alarm  cable  in  the  follow- 
ing approximate  quantities  5,000  ft.  of  5 
pair  cable,  5,000  ft.  of  10  pair  cable  and  5,000 
ft.  of  15  pair  cable.  Cash  or  certified  check 
for  5  per  cent  of  total  bid  must  accompany 
proposal. 

Iowa. 

Plans  and  specifications  will  be  completed 
the  latter  part  of  July  for  the  construction 
of  a  building  for  St.  Paul's  M.  E.  Church  at 
Cedar  Rapids.  The  cost  of  the  structure  is 
estimated  at  $100,000.  Thomas  H.  Simmons, 
P.  O.  Box  No.  312,  Cedar  Rapids,  la.,  is  a 
member  of  the  Building  Committee. 

Kentucky. 

•f«Bids  will  be  received  until  3  p.  m.,  Aug. 
10,  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washing- 
ton, D.  C,  for  the  construction  complete,  in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring  and  in- 
terior lighting  fixtures  of  the  U.  S.  Post 
Office  at  Lebanon,  Ky.  Drawings  and  speci- 
fications can  be  had  from  the  Custodian  of 
Site  at  Lebanon,  Ky.,  or  at  the  office  of  the 
Supervising  Architect. 

Massachusetts. 

The  following  bids  were  received  July  11 
by  Col.  Frederic  V.  Abbot,  U.  S.  Engineer. 
Newport,  R.  I.,  for  improving  Harbors  at 
New  Bedford  and  Fairhaven,  Mass.,  including 
1,718,161  cu.  yds.  of  dredging  and  70  cu.  yds. 


of  bowlders,  (1)  standing  for  amount  bid  per 
cu.  yd.  dredging,  (2)  amount  bid  per  cu.  yd. 
for  bowlders  and  (3)  total  bid.  J.  S.  Pack- 
ard Dredging  Co.,  Providence,  R.  I.,  (1)  $.159, 
(2)  $9.  (3)  $273,817;  Daly  &  Hannan  Dredg- 
ing Co.,  Ogdensburg,  N.  Y.,  (1)  $.1525,  (2) 
$8,  (3)  $262,579;  G.  H.  Breymann  &  Bros., 
Toledo,  O.,  (1).  $.1175,  (2)  $5,  (3)  $202,233; 
Eastern  Dredging  Co.,  Boston,  Mass.,  (1) 
$.163,  (2)  $6,  (3)  $280,480;  Coastwise  Dredg- 
ing Co.,  Norforlk,  Va.,  (1)  $.146,  (2)  $15,  (3) 
$251,901;  Charles  M.  Cole,  Fall  River,  Mass., 
(1)  $.1475,  (2)  $10,  (3)  $254,128. 

Mississippi. 

•f*Bids  will  be  received  until  noon,  July  27. 
by  the  Yazoo-Mississippi  Delta  Levee  Board, 
Clarksdale,  Miss.,  for  the  completion  on  the 
lot  between  First  and  Second  Sts.,  Delta  Ave , 
Clarksdale,  Miss.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Board  and  at 
the  office  of  Shaw  &  Pfeil,  Architects,  1503 
Tennessee  Trust  Bldg.,  Memphis,  Tenn.  T. 
Dabney  is  Engineer  of  the  Board.  Official 
advertisement  will  be  found  elsewhere  in 
this  issue. 

•{•Bids  will  be  received  until  noon,  August 
15,  by  Capt.  J.  A.  Woodruff,  U.  S.  Engineer, 
Vicksburg,  Miss.,  for  furnishing  and  deliver- 
ing two  steel  hull  screw  tugboats  along  the 
following  dimensions:  Length  on  water  line, 
75  ft. ;  beam  on  water  line,  16  ft. ;  draft  fully 
coaled,  7  ft.  Bids  for  any  good  tugs  of  ap- 
proximately the  above  dimensions  will  be  con- 
sidered. The  tugs  will  be  delivered  to  the 
United  States  at  Vicksburg,  Miss. 

•J*Bids  will  be  received  until  noon,  August 
15,  by  Capt.  J.  A.  Woodruff,  U.  S.  Engineer, 
Vicksburg,  Miss.,  for  constructing  and  deliver- 
ing three  quarter  boats  and  one  set  of  mat- 
tress ways.  Information  may  be  obtained  by 
applying  to  the  engineer. 

Missouri. 

®The  contract  for  the  construction  of  ap- 
proximately 27,000  ft.  of  revetment  on  the 
Missouri  River,  about  18  miles  below  Kansas 
City,  Mo.,  has  been  awarded  to  Rust,  Swift 
&  Co..  Chemical  Bldg.,  St.  Louis,  Mo.,  at 
$8.09  per  lin.  ft.  Bids  were  opened  by  Maj. 
E.  H.  Schulz,  U.  S.  Engineer,  Kansas  Citv, 
Mo.,  July  3. 

New  Jersey. 

•J*Bids  will  be  received  until  1  p.  m.,  July 
24,  by  Commanding  Officer,  Picatinny  Arsenal, 
Dover,  N.  J.,  for  furnishing  and  delivering  at 
Picatinny  Arsenal,  N.  J.,  1,500,000  lbs.,  more 
or  less,  mixed  sulphuric  and  nitric  acid  of 
standing  composition,  subject  to  all  specifica- 
tions. 

New  York. 

•{•Bids  will  be  received  until  3  p.  m.,  July 
20,  by  Park  Board  at  the  office  of  the  De- 
partment of  Parks,  Arsenal  Bldg.,  Fifth  Ave. 
and  64th  St.,  New  York  for  completing  rip  rap 
foundation,  constructing  granite,  ashlar  and 
concrete  sea  wall  and  furnishing  and  placing 
earth  fill  back  of  wall,  along  the  shore  road 
between  Bay  Ridge  Ave.  and  92nd  St.,  in  the 
Borough  of  Brooklyn.  Charles  B.  Stover  is 
President  of  the  Board. 

•J»Bids  will  be  received  until  2  p.  m.,  August 
9,  by  Col.  W.  W.  Gibson,  Commanding  Officer, 
YVatervliet  Arsenal,  Watervliet,  N.  Y.,  for  the 
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erection  of  an  addition  to  large  gun  shop  at 
that  arsenal. 

®The  State  Trustees  of  Public  Buildings, 
Albany,  N.  Y.,  have  awarded  to  Gillis  &  Geo- 
hegan  of  New  York  for  $202,083  the  contract 
for  the  Capitol  powerhouse  and  the  steam  and 
return  connections  between  the  power  house, 
Capitol  and  State  education  building  and  to 
the  Lord  Electric  Company  of  New  York  for 
$95,200,  the  contract  for  the  electric  equipment 
and  connections  between  those  buildings. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Aug.  1, 
by  Board  of  Trustees  of  the  Combined  Nor- 
mal and  Industrial  Department  at  Wilber- 
force  University,  Wilberforce,  O.,  for  fur- 
nishing the  materials  and  for  performing  the 
labor  necessary  for  the  erection  and  comple- 
tion of  the  North  Pavilion  of  the  Girls'  Dor- 
mitory for  the  Combined  Normal  and  Indus- 
trial Department  at  Wilberforce  University, 
Wilberforce,-  O.,  in  accord  with  the  plans, 
specifications,  bills  and  estimates  prepared  by 
Frank  L.  Packard,  architect,  Columbus,  O., 
on  file  at  the  office  of  the  architect  and  the 
superintendent,  Wilberforce,  O.  F.  W. 
Johnson  is  Secy,  of  the  Boafrd. 

•{•Bids  will  be  received  until  noon,  July  25, 
by  A.  B.  Lea,  Director  of  Public  Service, 
Cleveland,  O.,  for  furnishing  and  delivering 
electric  meters  for  the  Municipal  Light 
Plant  of  the  City  of  Cleveland.  Ira  Hoff- 
man is  Secretary. 

•{•Bids  will-  be  received  until  3  p.  m.,  Aug. 
16,  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C,  for  the  construction,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits  and  wiring  and  lighting  fixtures,  of 
the  United  States  Post  Office  at  Massillon,  O. 

•{•Bids  will  be  received  until  noon,  July  31, 
by  Board  of  Education  of  South  Newburgh, 
O.,  for  the  construction  of  a  school  house. 
H.  H.  Bohning,  Sta.  F.,  Cleveland,  O.,  is 
Clerk  of  the  Board. 

Pennsylvania. 

•{•Bids  will  be  received  until  July  21,  by 
Commanding  Officer,  Frankford  Arsenal, 
Philadelphia,  Pa.,  for  furnishing  and  install- 
ing one  direct  connected  electric  freight  ele- 
vator with  runway,  including  the  alteration  of 
cartridge  factory  building  necessary  in  con- 
nection therewith.  The  elevator  to  have  a 
maximum  lifting  capacity  of  2,000  pounds,  ex- 
clusive of  the  weight  of  the  car,  cables,  etc., 
and  have  a  speed  of  1,000  feet  per  minute  with 
2,000  pounds  with  a  maintained  voltage  at  the 
motor  of  220  volts,  2-phase,  60  cycles  alter- 
nating current. 

Rhode  Island. 

®The  contract  for  the  construction  of  a 
breakwater  at  Point  Judith,  R.  I.,  has  been 
awarded  by  Col.  F.  V.  Abbott,  U.  S.  Engineer, 
Newport,  R.  I.,  to  the  Breakwater  Co.,  Mor- 
ris Bldg.,  Philadelphia,  Pa.,  at  their  bid  of 
$2.11.    Bids  for  the  work  were  opened  June  9. 

®The  contract  for  dredging  in  Providence 
River,  R.  I.,  for  which  bids  were  opened  June 
20  by  Col.  F.  V.  Abbot,  U.  S.  Engineer,  New- 
port, R.  I.,  was  let  to  Daly  &  Hurman  Dredg- 
ing Co.,  Ogdensburg,  N.  Y.,  at  $.087  per  cu. 
yd.,  Sec.  A;  $.22  per  cu.  yd.  for  Sec.  B;  $8 
for  boulders;  $1,200  for  removing  light  house. 
The  work  to  be  done  consists  in  dredging  to 
a  depth  of  25  ft.  at  mean  low  water  an  area 
extending  from  Buoy  No.  11  northward  to  a 
point  just  above  Harbor  Junction  Pier,  lim- 
ited on  the  east  and  west.  Section  "A"  is 
about  5,400  ft.  long,  600  ft.  wide  at  its 
southerly  end  and  270  ft.  wide  at  the  northerly 
end.  It  is  estimated  to  contain  about  1,691,321 
cu.  yds.,  scow  measurement,  or  1,409,434  cu. 
yds.,  place  measurement.  Section  "B"  is 
about  2,200  ft.  long,  270  ft.  wide  at  the 
OUtherly  end  and  100  ft.  wide  near  the 
northerly  end,  and  is  estimated  to  contain 
about  308,679  cu.  yds.,  scow  measurement,  or 
257,233  cu.  yds.,  place  measurement.  The 
material  to  be  dredged  is  believed  to  be  as 
follows:  Section  "A,"  mud  at  lower  end, 
with  a  mixture  of  sand  as  Fields  Point  is  ap 
|,roa<h"d;  sand,  gravel  and  mud  at  Fields 
Point  ;    sand,   mud   and   some   clay  between 


Fields  Point  and  the  upper  end  of  Section 
"A."  Section  "B,"  compact  sand,  clay,  gravel 
and  boulders,  overlaid  by  a  small  amount  of 
mud  near  the  lower  end. 

Texas. 

•{•Bids  will  be  received  until  noon,  Aug. 
3,  by  A.  L.  Niebuhr,  Secy.  Board  of  Trustees, 
Brenham,  Tex.,  for  the  construction  of  a 
brick  church  building  with  basement  54x54  at 
Brenham. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
17,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Mineral  Wells, 
Texas. 

•{•Bids  will  be  received  until  noon,  Aug.  4, 
by  Maj.  G.  P.  Howell,  U.  S.  Engineer,  Gal- 
veston, Texas,  for  the  construction  of  a  stone 
dike  on  St.  Joseph  Island,  Arkansas  Pass, 
Texas.  The  work  will  include  the  construc- 
tion of  a  stone  dike  10,000  ft.  long  connecting 
the  existing  government  jetty  on  the  island 
and  extending  northerly  near  the  center  of 
the  island  which  is  low  and  sandy  and  aver- 
ages in  elevation  3.4  ft.  above  mean  low  tide. 
The  top  of  the  dike  will  be  at  an  elevation  of 
8  ft.  above  mean  low  tide  and  will  have  a 
top  width  of  14  ft.  Its  average  height  above 
the  existing  elevation  of  the  sand  will  be  4.5 
ft. ;  and  the  side  slopes  will  be  such  that  at 
this  elevation  (3.5  ft.  above  mean  low  tide), 
the  width  of  base  will  be  24  ft.,  forming  a 
slope  about  nine  vertical  on  ten  horizontal. 
Within  the  toe  on  each  side  of  the  dike  a 
trench  will  be  dug  to  the  level  of  ground 
water,  about  two  feet  deep  and  six  feet  wide 
at  top  and  filled  with  quarry  spalls  and  clay. 
Along  the  center  line  of  the  dike  a  core  of 
similar  material  may  be  built  if  the  United 
States  finds  it  desirable.  The  government  re- 
serves the  right  to  omit  the  side  trenches  filled 
with  spalls  and  clay  if  the  price  bid  for  same 
indicates  the  desirability  of  saving  their  cost. 

®At  a  meeting  of  the  City  Council  of  Aus- 
tin, Texas,  July  9,  the  proposal  of  William  D. 
Johnson  of  Hartford,  Conn.,  for  the  construc- 
tion of  a  dam  across  the  Colorado  River  at 
Austin,  and  the  installation  of  a  hydraulic 
plant,  was  accepted  and  a  contract  was  en- 
tered into,  subject  to  ratification  by  a  referen- 
dum vote.  The  total  proposed  consideration 
is  $1,600,000,  to  be  paid  in  twenty-five  annual 
installments. 

®The  contract  for  dredging  at  mouth  of 
the  Brazos  River,  Texas,  has  been  awarded  by 
Maj.  G.  P.  Howell,  U.  S.  Engineer,  Galves- 
ton, Texas,  to  the  Bowers  Southern  Dredg- 
ing Co.,  Galveston,  Texas,  at  15  cts.  per  cu. 
yd.  The  work  will  include  291,000  cu.  yds. 
The  Home  Dredging  Co.,  Mobile,  Ala.,  also 
bid  on  the  work.    Bids  were  opened  May  25. 

The  following  bids  were  received  July  5,  by 
Capt.  T.  H.  Jackson,  U.  S.  Engineer,  Dallas, 
Texas,  for  furnishing  and  placing  approxi- 
mately 26,000  tons  of  random  stone  in  repair- 
ing both  East  and  West  Jetties  at  Sabine 
Pass,  Texas:  T.  S.  Reed,  Beaumont,  Texas, 
$2,875  per  ton;  David  M.  Picton  &  Co.,  Gal- 
veston, Texas,  $3.60  per  ton ;  Charles  Clarke 
&  Co.,  Galveston,  Texas,  $3.75  per  ton.  The 
work  includes  repairing  and  raising  East 
Jetty  between  Station  50  and  Station  166,  to 
4  ft.,  above  mean  low  Gulf  level,  top  width 
18  ft.,  side  slopes  lMs  to  1;  repairing  east  slope 
of  West  Jetty,  between  Station  80  and  Station 
157,  to  1  ft.  above  mean  low  Gulf  level,  top 
width  5  ft.,  side  slope  IV2  to  1. 

The  following  bids  were  received  July  8  by 
Maj.  G.  P.  Howell,  U.  S.  Engineer,  Galveston, 
Texas,  for  dredging  deep  water  harbor  island, 
Aransas  Pass,  Texas,  including  approximately 
1,800,000  CU.  yds.  of  material:  Bowers  South- 
ern Dredging  Co.,  Galveston,  Texas,  11  cts. 
per  cu.  yd.;  North  American  Dredging  Co.  of 
Texas,  Galveston,  Texas,  12-45/100  cts.  per 
en.  yd.;  Southern  Dredging  Co.,  Mobile,  Ala., 
13  cts.  per  cu.  yd. 

Vermont. 

•J«i'.ids  will  be  received  until  3  p.  m.,  Aug. 
I  I,   by   James     Knox     Taylor,  Supervising 


Architect,  Treasury  Department,  Washingtor 
D.  C,  for  the  construction  complete,  includ 
ing  plumbing,  gas  piping,  heating  apparatus 
electric  conduits  and  wiring  of  the  Unitet 
States  Post  Office  and  Custom  House  ai 
Richford,  Vt. 

Virginia. 

•{•Bids  will  be  received  until  1 :30  a.  m.,  Auj 
gust  10,  by  J.  T.  Hume,  Treasurer,  Southerr 
Branch,  N.  H.  D.  V.  S.,  National  Soldiers 
Home,  Va.,  for  lattice  screens,  installing  sleeve 
ironer  and  washer,  main  laundry,  door  and 
window  screens,  mooring  piles,  removing  fuel 
house,  repairs  to  hospital  building. 

•{•Bids  will  be  received  until  noon,  Aug.  2, 
by  Lt.  Col.  Mason  M.  Patrick,  U.  S.  En- 
gineer, 2  Custom  House,  Norfolk,  Va.,  for 
dredging  South  branch  of  Elizabeth  River, 
Va.  The  area  to  be  dredged  is  in  the  South- 
ern Branch  of  the  Elizabeth  River,  Va.,  and] 
extends  from  near  Money  Point  to  the  Nor-| 
folk  &  Western  .Railroad  Bridge,  a  distance, 
measured  along  the  axis  of  the  channel  to  be 
dredged  of  about  9,000  ft.  The  dredged 
channel  is  to  have  a  bottom  width  of  200  ft. 
to  be  22  ft.  deep  at  mean  low  water  and  will 
require  the  removal  of  about  675,000  cu.  yds. 
of  material,  place  measurement. 

•{•Bids  will  be  received  until  noon,  Aug.  7, 
by  J.  Taylor  Ellyson,  President  of  the  Con- 
federate Memorial  Association,  924  Mutual 
Bldg.,  Richmond,  Va.,  for  the  construction 
complete,  excepting   heating  and  ventilating 
apparatus,  electric  conduits  and  wiring,  gas 
piping  and  lighting  fixtures,  of  a  building  to 
be  known  as  the  Confederate  Memorial  In- : 
stitute.    A  certified  check  for  $500  payable  ; 
to  the   Confederate     Memorial  Association 
must  be  filed  with  each  bid.    Plans  and  speci-  j 
fications  can  be  seen  at  the  office  of  Bissell 
&   Sinkler,   805   Bailey   Bldg.,     Philadelphia,  ; 
Architects,  or  at  the  office  of  the  Association. 

Washington. 

•{•Bids  will  be  received  until  noon,  July  21, 
by  Maj.  C.  W.  Kutz,  U.  S.  Engineer,  Seattle,  ( 
Wash.,  for  dredging,  construction  of  a  coffer-  I 
dam  and  excavation  of  a  lock  pit  at  entrance 
to  Salmon  Bay,  Wash. 

•{•Bids  will  be  received  until  noon,  July  26, 
by  Maj.  C.  W.  Kutz,  U.  S.  Engineer,  Seattle, 
Wash.,  for  the  dredging,  rock  excavating  and 
dike  constructing  in  Willapa  River  and  Har- 
bor, Washington.  The  dredging  to  be  done 
consists  of  excavating  a  channel  beginning  at 
deep  water  in  the  sharp  bend  in  the  South 
Fork  of  Willapa  River  a  short  distance  above 
the  mill  of  the  Quinault  Lumber  Company  at 
Raymond,  Wash.,  thence  down  the  South  Fork 
of  the  Willapa  River  to  its  junction  with  the 
North  Fork  of  the  Willapa  River,  thence 
Down  Willapa  River  and  the  main  channel 
leading  from  Willapa  River  through  W'illapa 
Harbor  to  a  point  in  this  main  channel  near 
where  it  is  joined  by  the  main  channel  lead- 
ing from  North  River,  a  distance  of  about 
58,000  ft.,  and  of  excavating  a  channel  up  the 
North  Fork  of  Willapa  River  for  a  distance 
of  about  250  ft.  from  its  junction  with  the 
South  Fork  of  Willapa  Rver.  The  channel  to 
be  dredged  in  the  South  Fork  of  the  Willapa 
River  is  about  3,100  ft.  long  and  shall  have 
a  bottom  width  of  150  ft.  The  other  channels 
to  be  dredged  shall  have  a  bottom  width  of 
200  ft.,  except  that  the  portion  just  above  the 
bend  opposite  the  mill  of  the  Columbia  Box 
and  Lumber  Co.,  a  short  distrance  above  the 
Narrows,  shall  have  a  bottom  width  of  200  ft. 
to  400  ft.  for  a  distance  of  about  2,400  ft.  The 
total  length  of  channel  to  be  dredged  is  about 
33,000  ft.  The  new  channel  shall  have  a  depth 
of  18  ft.  below  mean  lower  low  water,  with 
side  slopes  not  greater  than  1  vertical  to  2  hor- 
izontal. The  rock  excavation  consists  of  the  re- 
moval of  a  reef  of  rock  projecting  into  the 
channel  to  U'  dredged  opposite  the  mill  of  the 
Columbia  Mox  and  Lumber  Co.  a  short  distance 
above  the  Narrows.  I  bis  rock  shall  be  exca 
vated  to  a  depth  of  IS  ft.  below  mean  lower 
low  water,  with  a  vertical  side  The  dike  con 
Struction  consists  of  the  construction  of  a 
closing  dike  about  530  ft.  long  across  Mail 
Moat  Slough,  a  short  distance  from  the  upper 
end. 


»{♦  indicates  work  now  open  for  bids.    (•>  indicates  a  contract  let  recently. 
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BUILDING  CONSTRUCTION. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Yazoo-Mississippi  Delta  Levee 
Board  at  Clarksdale,  Miss.,  until  12 
o'clock  noon,  July  27,  1911,  for  the  com- 
pletion of  a  two  story  fire  proof  office 
building,  to  be  erected  on  their  lot  be- 
tween First  and  Second  Streets  on  Delta 
Avenue,  in  Clarksdale,  Miss. 

All  bids  to  be  accompanied  by  a  certi- 
fied check  in  the  sum  of  $2,000,  as  a 
guarantee  of  good  faith  in  submitting 
same,  and  as  a  guarantee  of  the  execu- 
tion of  a  satisfactory  bond  in  the  event 
of  the  acceptance  of  such  bid.  The  checks 
of  the  unsuccessful  bidders  will  be  re- 
turned within  15  days  after  bids  are 
opened.  Check  of  successful  bidder  will  be 
retained  until  satisfactory  contract  will 
have  been  closed  and  an  acceptable  bond 
furnished  for  the  carrying  out  of  the 
contract. 

Plans  and  specifications  are  on  file  at 
the  office  of  the  Board,  Clarksdale,  Miss., 
and  at  the  office  of  Shaw  and  Pfeil,  Archi- 
tects, 1503  Tennessee  Trust  Building, 
Memphis,  Tenn. 

The  Board  of  Commissioners  or  Archi- 
tects reserve  the  right  to  reject  any  or 
all  bids. 

By  order  of  the  Board  of  Levee  Com- 
missioners, Yazoo-Mississippi  Delta. 

J.  W.  CUTRER,  President. 
T.  G.  DABNEY,  Engineer. 


THE   SANITARY   DISTRICT  OF 
CHICAGO. 
PAINTING. 

Sealed  proposals  endorsed  "Proposals 
for  painting  bridges"  will  be  received  by 
the  Clerk  of  The  Sanitary  District  of  Chi- 
cago, at  the  office  of  said  District,  Room 
1500,  76  West  Monroe  Street,  Chicago, 
111.,  until  12  m.  Standard  time,  on  Thurs- 
day, July  27,  1911,  and  will  be  publicly 
opened  by  the  Board  of  Trustees  at  a 
meeting  to  be  held  on  that  day,  or  the 
first  meeting  thereafter. 

The  work  for  which  said  tenders  are 
invited  consists  of  painting  certain 
bridges  along  the  line  of  the  Main  Chan- 
nel of  the  Sanitary  District  of  Chicago, 
between  Chicago  and  Lockport,  111. 

All  bids  must  be  upon  blank  forms  of 
proposal  furnished  by  the  Sanitary  Dis- 
trict and  shall  be  made  in  accordance  with 
and  to  conform  to  all  the  terms  and  con- 
ditions set  forth  in  the  "Requirements  for 
Bidding  and  Instructions  to  Bidders,"  at- 
tached thereto.  Specifications  and  form 
of  proposal  may  be  obtained  upon  appli- 
cation at  the  office  of  the  said  District. 

The  Board  of  Trustees  reserves  the 
right  to  reject  any  or  all  bids. 

THE  SANITARY  DISTRICT  OF 
CHICAGO. 

By  Thomas  A.  Smyth, 
President  of  its  Board  of  Trustees. 
Attest : 

I.  J.  Bryan,  Clerk. 
Chicago,  July  17,  1911. 


WATERWORKS. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Clerk  of  Burlington, 
Kan.,  up  to  6  p.  m.,  11th  day  of  August. 
1911,  for  furnishing  all  material,  ma- 
chinery and  labor,  for  the  constructing 
and  completion  of  the  water  works  ex- 
tension and  well  as  per  plans  and  speci- 
fications now  on  file  with  the  City  Clerk 
or  City  Engineer  of  Burlington,  Kan. 
Certified  check  for  Fifty  Dollars  ($50.00). 
The  city  reserves  the  right  to  reject  any 
and  all  bids. 

W.  F.  Groesbeck. 

DELLA  HALL,  City  Clerk. 

W.   B.    WHISTLER,   City  Engineer. 


THE   SANITARY    DISTRICT  OF 
CHICAGO. 
PAVING. 

Sealed  proposals  endorsed  "Proposal  for 
paving  Sheridan  Road"  will  be  received 
by  the  Clerk  of  The  Sanitary  District  of 
Chicago,  at  the  office  of  said  District, 
1500-76  West  Monroe  Street,  Chicago,  111., 
until  12  M.,  Standard  time,  on  Thursday, 
July  27,  1911,  and  will  be  publicly  opened 
by  the  Board  of  Trustees  at  a  meeting  to 
be  held  on  that  day  or  the  first  meeting 
thereafter. 

The  work  for  which  said  tenders  are 
invited  consists  of  the  construction  of 
pavements,  curbs  and  drainage  work  at 
and  in  the  vicinity  of  Sheridan  Road 
Bridge  over  the  North  Shore  channel  of 
the  Sanitary  District  of  Chicago,  in  the 
Village  of  Wilmette,  County  of  Cook, 
State  of  Illinois. 

The  approximate  quantities  to  be  used 
in  comparison  of  bids  are  as  follows : 
Item  a,  3,800  square  yards  of 

Alternative     One,     Asphalt  Macadam 

Pavement  over  earth  sub-grade. 
Alternative     Two,     Asphalt  Concrete 
Pavement  over  earth  sub-grade. 
Item  b,  1,025  square  yards  of 

Alternative     One,     Alphalt  Macadam 
Pavement  on  Sheridan  Road  Bridge. 
Alternative     Two,     Asphalt  Concrete 
Pavement  on  Sheridan  Road  Bridge. 
Item    c,    1,350    square   yards  Macadam 
Pavement. 

Item  4,  1,680  square  yards  of  Brick 
Pavement. 

Item  e,  3,450  lineal  feet  combined  con- 
crete curb  and  gutter. 

Item  f,  17  catch-basins. 

Item  g,  15  iron  inlet  gratings. 

Item  h,  1,000  lineal  feet  9  inch  sewer  pipe 
drain. 

Item  i,  4,000  lineal  feet  4  inch  tile  drain. 

All  bids  must  be  made  upon  blank  forms 
of  proposals  furnished  by  the  Sanitary 
District  and  shall  be  made  in  accordance 
with  and  to  conform  with  all  the  terms 
and  conditions  set  forth  in  "Requirements 
for  Bidding  and  Instructions  to  Bidders," 
attached  thereto.  Specifications  and  forms 
of  proposal  may  be  obtained  at  the  office 
of  the  said  District. 

The  Board  of  Trustees  reserve  the  right 
to  reject  any  or  all  bids. 

THE  SANITARY  DISTRICT  OF 
CHICAGO, 

By  Thomas  A.  Smyth, 
President  of  Its  Board  of  Trustees. 
Attest : 

I.  J.  Bryan,  Clerk. 
Chicago,  July  13,  1911. 


CONCRETE  STEEL  BRIDGE. 

Sealed  bids  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Tampa,  Florida,  at  their  office,  room  28, 
First  National  Bank  Building,  up  to  2 
o'clock  p.  m.,  Wednesday,  September  6th, 
1911.  For  the  construction  of  a  rein- 
forced concrete,  or  concrete  steel  bridge 
— with  bascule  lift — over  the  Hillsbor- 
ough River  at  Lafayette  St.  A  certified 
check  of  $10,000  must  accompany  each 
bid  as  a  guarantee  that  the  successful 
bidder  will  enter  into  contract  accord- 
ing to  their  bid  and  specifications  with- 
in ten  days  after  award  of  same. 

Plans  and  specifications  to  accom- 
pany each  bidder's  proposal. 

A  profile  of  the  river  at  the  bridge  site, 
and  information,  can  be  obtained  from 
the  engineer  of  the  board. 

The  city  reserves  the  right  to  reject 
any,  or  all  bids. 

Attest:  D.  B.  McKAY, 

ALLEN  THOMAS,  Chairman. 
Clerk. 


TRUNK  SEWERS. 

The  Board  of  Public  Works  of  Nash- 
ville, Tennessee,  will  receive  and  open 
sealed  bids  at  its  office,  City  Hall,  on 
Thursday,  August  10th,  1911,  at  3  p.  m., 
for  building  about  seven  miles  of  circu- 
lar brick  trunk  sewers,  ranging  in  sizes 
from  thirty  (30  in.)  inches  to  one  hun- 
dred and  eleven  (111  in.)  inches  in  diam- 
eter. Certified  checks  on  reputable  banks, 
payable  to  the  order  of  said  board,  re- 
quired to  accompany  all  bids  as  earnest 
money,  as  stipulated  in  the  specifica- 
tions. Satisfactory  bond  for  faithful  per- 
formance of  contract,  as  stipulated  by 
law,  required  and  twenty  (20  per  cent) 
per  centum  retained  upon  partial  esti- 
mates until  the  completion  of  the  work. 
Bids  will  be  received  separately  for  the 
several  sewers  and  as  a  whole  for  the 
entire  work.  Said  board  reserves  the 
right  to  reject  any  or  all  bids.  Plans  and 
profiles  can  be  seen  at  the  office  of  the 
City  Engineer,  City  Hall,  Nashville,  Ten- 
nessee, and  specifications  and  proposal 
blanks  can  be  had  upon  application  at 
said  office  either  by  mail  or  in  person, 
from  and  after  July  1st. 

Bids  must  be  made  upon  said  proposal 
blanks  and  sealed  and  addressed  to  the 
Board  of  Public  Works,  Nashville,  Ten- 
nessee, and  plainly  marked  "BID  FOR 
TRUNK  SEWER." 

This  work  includes  about  eighty-one 
thousand  (81,000)  cubic  yards  of  both 
earth  and  rock  excavation  and  about  thir- 
teen million  (13,000,000)  brick. 

By  order  of  the  Board  of  Public  Works. 

WM.  W.  SOUTHGATE, 

City  Engineer. 


EARTH  DAM  AND 
APPURTENANCES. 

Waynesville,  N.  C. 

Sealed  proposals  will  be  received  by  the 
Southern  Assembly  for  the  erection  of  an 
earth  dam  and  appurtenances  on  the  As- 
sembly grounds  near  Waynesville,  N.  C, 
until  noon  on  Aug.  1,  1911.  Specifications 
and  general  plans  may  be  seen  at  the  of- 
fice of  Chief  Engineer  Southern  Assembly, 
Waynesville,  N.  C,  and  at  office  of  Engi- 
neering &  Contracting,  where  bidding 
sheets  may  be  obtained. 

Bidders  are  expected  to  examine  the  site 
and  acquaint  themselves  with  the  local 
conditions.  Certified  check  (or  bond)  for 
five  hundred  dollars  ($500.00),  drawn  in 
favor  of  Southern  Assembly,  must  accom- 
pany each  bid  as  evidence  of  good  faith. 

The  Southern  Assembly  reserves  the 
right  to  reject  any  and  all  bids. 

J.  W.  SEAVER,  Jr., 

Ch.  Engr. 


SEWER. 

Bids  will  be  received  at  the  office  of 
the  City  Clerk,  Wichita,  Kan.,  until  12 
o'clock  m.,  July  24,  1911,  for  the  construc- 
tion of  Sub-Main  C  of  Sanitary  Sewer 
No.  20. 

Approximate    quantities : 

950.0  lin.  ft.  24-in.  vitrified  pipe  sewer. 
1,200.0  lin.  ft.  21-in.  vitrified  pipe  sewer. 
3,000.0  lin.  ft.  18-in.  vitrified  pipe  sewer. 
1,515.0  lin.  ft.  15-in.  vitrified  pipe  sewer. 

715.0  lin.  ft.  12-in.  vitrified  pipe  sewer. 

740.0  lin.  ft.  10-in.  vitrified  pipe  sewer. 

190.0  ver.  ft.  man  holes. 

190.0  ver.  ft.  lamp  holes. 
9,800  lbs.  castings. 
One  24-in.  sluice  gate. 

Certified  check  required.  $500.00. 
Plans  and  specifications  may  be  had  at 
the  office  of  the  City  Engineer. 

BERT  C.  WELLS, 

City  Engineer. 
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Scrapers  and  Grading  Plows  of  Known  Quality 

For  over  a  quarter  of  a  century  wherever  there  has  been  an  important  earth  moving  contract  you  will 
find  that  the  greater  part  of  the  work  has  nearly  always  been  done  with 

Western  Wheeled  and  Drag*  Scrapers  and  Grading  Plows 

They  have  attained  a  higher  efficiency  through  a  life  time's  experience  in  actual  contract  work  com- 
bined with  largest  manufacturing  experience. 

Western  Wheeled  Scrap* rs  were  the  pioneers  and  have  always  maintained  their  supremacy  through 
superior  design  and  construction. 

Western  Drag  Scrapers,  Chicago  Tongue  Scrap- 
ers,  Western  Buck  Scrapers.  w  ^%S2T^^sw  1/ 

Western  Railroad  and  Township  Plows  have  ^8Sfe^^^.    _^ 

withstood  the  test  of  time  in  the  hardest  service. 
Any  size  from  2  to  16  horse  power. 


Heavy  Western  California  Fresno 


Complete  catalog  of  Plows,  Scrapers  and  earth  handling 
machinery  on  request. 


Western  Wheeled  Scraper  Co.,  Aurora,  III. 


Western  Rooter  Plow,  No.  20 


PETER  E.  MEAGHER 

PETER  E.  MEAGHER 

Railway,  Mining  and  Contractors'  Equipment 

LABOR  AGENT 

New  and  Second  Hand 

Male  help  furnished  to  employers  free  of  charge 

No.  409  WEST  MICHIGAN  ST. 

One  man  or  a  carload 

Warehouse  and  Yards: 

Send  us  a  trial  order 

Railroad  St.  and  10th  Ave. 

No.  409  WEST  MICHIGAN  ST. 

DULUTH,  MINN. 

DULUTH,  MINN. 

EXCAVATION  AND  LEVEES. 

Sealed  proposals  will  be  received  by  the 
City  Council  of  Des  Moines,  Iowa,  for 
work  known  as  "the  improvement  of  the 
channels  of  the  Des  Moines  and  Raccoon 
Rivers  in  Des  Moines,  Iowa,"  consisting 
of  excavation  of  new  channels,  construc- 
tion of  levees,  mattresses,  rip  rap  and  a 
concrete  retaining  wall.  The  cost  of 
which  is  estimated  at  about  $200,000.00. 

Bids  must  be  in  the  hands  of  the  City 
Clerk  before  9  a.  m.,  August  2,  1911. 
Specifications  and  proposal  blanks  may  be 
obtained  by  addressing  Horace  Susong. 
City  Clerk. 


BRIDGE. 

Sealed  proposals  for  the  construction 
of  a  Steel  Highway  Bridge  over  Cane 
River  at  Bermuda,  Louisiana,  will  be  re- 
ceived by  the  Bridge  Committee  up  to  12 
o'clock  noon  of  Thursday,  August  31,  1911. 

Bids  will  be  addressed  to  P.  E.  Prud- 
homme,  Chairman,  Natchitoches,  Louisi- 
ana, and  shall  be  accompanied  by  certified 
check  In  the  sum  of  Six  Hundred  Dollars. 

The  right  to  reject  any  and  all  bids  Is 
reHerved. 

For  copies  of  plana  and  specifications 
address  Ira  W.  Sylvester,  C.  E.,  Alexan- 
dria, Louisiana. 

P,  10.  PRUDHOMME, 

Chairman. 


TMK  CITY  OK  KOI  IT  WOltTir,  TI0XAS, 

win  receive  aeaJad  MdH  until  August  29th, 

1911,   foi    construction  of  :i   <l;im  contain 
Ing  about    .'',00,000   eulilc   yards   of  earth 
work  (i rid  00,000  cubic  yurds  of  masonry. 
A I  no  concrete  pipe  line  about  G%  miles 
long. 

Detail  • ,  1 1  : .  j .  | .  I  W  .  1 1 1 . .  i .  I.,  THK  HO  \ltli 
OK  KNOINRERH,  CITY  1 1 A 1 ,1 ,,  FORT 
WOHTII.  TKXAN 

TMTV.  l&wlll-earth  et.'iol  Hhrdlu  Hhrdlu  d 


SEWAGE  DISPOSAL  PLANT. 

Sealed  proposals  will  be  received  at 
the  office  of  the  clerk  of  the  village  of 
New  Bremen,  Auglaize  County,  Ohio,  un- 
til twelve  o'clock  noon,  July  27th,  1911, 
for  furnishing  all  labor  and  material 
for  constructing  a  sewage  disposal  plant 
in  accordance  with  plans  on  file  in  the 
office  of  the  village  clerk.  Certified 
checK,  10  per  cent  of  bid  required. 

C.  P.  GRESS, 
Clerk  of  the  Village  of  New  Bremen. 


PROPOSALS  FOR  REMOVING  ROCK 
— U.  S.  Engineer  Office,  401  Custom 
House,  San  Francisco,  Cal.,  June  27,  1911. 
Sealed  proposals  for  removing  Rincon  Reef 
Rocks  and  Centissima  Rock,  in  and  near 
San  Francisco  Bay,  California,  will  be  re- 
ceived here  until  12  noon,  July  27,  1911. 
Information  on  application. 

JOHN  BIDDLE,  Col.,  Engrs. 


BRICK  PAVEMENT. 

Bids  will  be  received  by  H.  T.  Marsh, 
Village  Clerk,  Obcrlin,  Ohio,  until  12  m., 
Monday,  July  24th,  for  the  paving,  drain- 
ing and  curbing  of  seven  streets,  com- 
prising about  17,000  sq.  yds. 


TEAM  OUTFITS. 

I  wnnt  several  small  team  outfits  for 
railroad  grading,  or  will  take  in  a  part- 
ner on  all  or  part  of  the  work.  I  have 
us  main  contractor  direct  from  the 
railroad  company  at  top  prices  enough 
roadbed  const  met  Ion  to  keep  me  busy 
for  at  least  a  year.  Answer  quick  If  you 
want  this  work.  AddroHH  Box  629,  care 
"l  lOnglneei  Inn  and  Contracting,  537 
South  Dearborn  SI..  Chicago.  111. 


FOR  SALE 

A  Koehring  half-yard  Mixer.  Used 
on  two  jobs  only. 

STEEL  CRETE   CONSTRUCTION  CO 
3440  La  Salle  Street,  Chicago. 


FOR  SALE 

Ten-ton  three-wheel  steam  roller.    Is  in  fine 
condition.    Price  low. 
Address  Q.  W.  BOLIN, 

Care  of  Engineering  &  Contracting. 


TL.    CTADY        No  Excavaling  or 
I  lie    3  I  it  IV  1  Concrete  Required 

IMPROVED         For  lnsUUing 
&?a'ehe0/    FLUSH  TANK  SIPHON 

(Without  Moving  Parts) 
WRITE  FOR  PARTICULARS. 

F.  STARY  &  SONS,    Cedar  Rapids,  Iowa 


ROCK  EXCAVATION, 
TUNNELING  andQUARRYING 

These  subjects  are  treated  in  detail,  economic 
methods  being  described  and  detailed  cost*  given 
in  Gillette's  "Rock  Excavation — Methods  and 
Cost."  A  contractor  writes  us  that  one  method 
described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticking  in 
the  drill  hole.  A  mining  engineer  has  sent  us  a 
tabic  showing  the  output  before  certain  of  the 
author's  suggestions  were  adopted  and  after  they 
were  put  into  practice,  giving  an  increase  of  70% 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superintendents  and  foremen. 

It  contains  384  pages  and  ;ts  price  is  H  00  net, 
postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

355  Dour  bom  Str««t,  Chica** 
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The  Doings 


The  past  week  has 
brought  out  a  number  of 
indications  that  business 
of  the  conditions  were  improving. 
Week  Chief  of  these  indications 

is  the  fact  that  manufac- 
turing concerns  all  over  the 
country  are  beginning  to  make  inquiries  for 
time  money.  This  indicates  that  business  is 
reviving  in  earnest  and  that  business  men  are 
ready  to  push  their  advantage  in  all  directions. 
The  recent  decision  of  the  U.  S.  Commerce 
Court  in  the  Los  Angeles  and  San  Francisco 
switching  cases  proves  highly  satisfactory  to 
the  railroads,  inasmuch  as  it  enables  them  to 
add  $200,000  to  their  annual  revenue.  The 
Commerce  Court  set  aside  an  order  of  the 
Interstate  Commerce  Commission  and  decided 
that  the  switching  of  cars  to  and  from  the 
plants  of  shippers  on  industrial  tracks  is  a 
special  service,  for  which  the  railroads  are 
entitled  to  compensation,  and  that  the  rate  of 
$2.50  a  car  is  reasonable. 

In  the  line  of  railroad  construction  work 
the  principal  contracts  let  in  the  past  few  days 
appear  to  be  for  work  on  Canadian  lines.  The 
chief  of  these  contracts  is  for  the  construction 
of  550  miles  of  the  Canadian  Northern  On- 
tario Ry.  between  Port  Arthur,  Ont.,  and 
Sudbury.  Foley  Bros.,  St.  Paul,  Minn.,  and 
the  Northern  Construction  Co.,  Winnipeg, 
Man.,  secured  the  contracts. 

Another  go©d  sized  contract  for  work  in 
Canada,  which  has  just  been  let,  calls  for  an 
extension  of  the  Algoma  Central  &  Hudson 
Ry.  to  a  connection  with  the  Grand  Trunk 
Pacific,  the  extension  calling  for  the  expendi- 
ture of  about  $3,000,000.  Among  the  other 
railroad  construction  contracts  let  recently  are 
the  following: 

P.  A.  Herrington,  Houston,  Mo.,  for  grad- 
ing for  the  line  of  the  Missouri,  Arkansas  & 
Gulf  Ry.  from  Rolla,  Mo.,  to  Dicking,  a  dis- 
tance  of  35  miles;  Cameron,  McManus  & 
Joyce,  Keokuk,  la.,  for  grading  for  five  miles 
of  electric  railroad  for  the  Union  Depot  & 
Terminal  Co.  of  Kansas  City,  Mo. ;  Duncan 
F.  MacArthur,  Winnipeg,  Man.,  for  the  con- 
struction of  60  to  70  miles  of  grade  in  Al- 
berta for  the  Alberta  Central  Ry. ;  A.  R. 
Gould,  Presque  Isle,  Me.,  for  the  construction 
of  80  miles  of  electric  railway  extending  from 
Washburn,  Me.,  west  across  northern  Aroos- 
took County,  Me.;  the  following  have  secured 
sub-contracts  from  P.  Welch,  Spokane,  Wash., 
and  the  Northern  Construction  Co.,  Vancou- 
ver, R.  C,  for  work  on  the  Canadian  North- 
ern line  between  Hope  and  Kamloops,  B.  C. : 
Aylmer  Brothers  &  Henning  of  Vancouver, 
B.  C,  Hope  to  Yale,  14  miles ;  Burns  &  Jor- 
dan, Spokane,  Wash.,  Yale  east,  14  miles ; 
George  Chew,  Spokane.  IV2  miles;  George 
Cunningham  &  Co.,  of  Greenwood,  B.  C,  5% 
miles  to  Boston  Bar ;  W.  P.  Tierney,  Vancou- 
ver. 11  miles;  A.  E.  Griffin  &  James  Welch, 
10  miles  to  Lytton ;  Grant,  Smith  &  Co., 
Seattle,  Lytton  to  Spence's  Bridge,  23  miles; 
Twohy  Brothers,  Portland,  Ore.,  Spence's 
Bridge  east,  41  miles;  Grant  Smith  &  Co.,  30 
miles  to  Kamloops. 

The  Board  of  Estimate  and  Apportionment 
of  New  York  City  on  June  20  awarded  the 
routes  for  the  proposed  new  subways  to  the 
Brooklyn  Rapid  Transit  Co.  Immediately  fol- 
lowing the  award  came  the  announcement  that 
taxpayers'  suits  would  be  filed  to  prevent  the 
expenditure  of  the  city's  money,  so  that  it 
seems  that  the  New  York  subway  question  is 
as  far  from  settlement  as  ever. 

The  contract  for  the  large  state  ditch  in 
northern  Minnesota  requiring  the  moving  of 


1,800,000  cu.  yds.  of  earth,  bids  for  which  were 
opened  this  month  by  Geo.  A.  Ralph,  State 
Drainage  Engineer,  St.  Paul,  Minn.,  has  not 
as  yet  been  awarded.  It  will  probably  not 
be  awarded  before  Aug.  15.  Another  drain- 
age job  on  which  bids  are  now  being  ask<  <1 
calls  for  the  excavation  of  three  canals  on  the 
east  coast  of  Florida,  near  Pompano,  Fulford 
and  Larkin.  The  work  includes  the  excava- 
tion of  400,000  cu.  yds.  of  earth  and  200,000 
cu.  yds.  of  rock. 

Two  good  sized  harbor  and  port  improve- 
ment works  are  planned  in  New  England. 
The  state  legislature  of  Connecticut  has  voted 
$1,000,000  for  the  improvement  of  the  harbor 
at  New  London,  Conn.  The  other  improve- 
ment will  be  at  Boston,  the  state  legislature 
of  Massachusetts  having  passed  the  bill  pro- 
viding for  the  development  of  that  port  at  a 
cost  of  $9,000,000. 

Brown  &  Alcorn  are  reported  to  have 
been  awarded  a  contract  amounting  to  about 
$000,000  for  the  construction  of  an  irrigation 
system  for  the  Oakdale  Irrigation  District. 
This  district  adjoins  the  South  San  Joaquin 
Irrigation  District. 


One  of  the  stock  argu- 
rp,      tit  ments  of  the  advocates  of 

1  tie  way      commission  rule  for  cities 
It's    Sometimes  is    that    under    this  form 
•p.  of    municipal  government 

JJOne.  a]j    authority    is  concen- 

trated. Jersey  City,  N.  J., 
recently  voted  on  the  adoption  of  the  com- 
mission form  oi  government.  In  the  cam- 
paign preceding  the  election  the  advocates  of 
the  plan  ran  the  following  advertisement  in  a 
daily  paper  as  a  typical  example  of  the  way 
the  old  city  government  handled  so  simple  a 
matter  as  a  complaint  regarding  sewer  con- 
ditions : 

Some  years  ago  a  man  named  Brown  went  to 
a  city  hall  and  told  somebody  there  that  the 
sewer  back  of  his  house  was  filled  up  with  dead 
cats,  or  something  as  offensive,  and  refused  to 
continue  the  performance  of  its  functions.  He 
told  the  first  man  he  saw,  because  sewers  were 
anybody's  business.  He  wanted  the  sewer  at- 
tended to  right  away,  feaiing  his  family  would 
take  sick.  The  man  whom  he  addressed  po- 
litely referred  him  to  somebody  else,  and  after 
he  had  been  referred  to  one  place  and  another 
for  five  or  six  hours  the  baseball  game  started 
and  all  the  officials  hurried  over  to  the  park  in 
order  not  to  miss  the  first  half  of  the  first  in- 
ning. Mr.  Brown  went  home  and  returned  the 
next  day,  finally  to  be  informed  that  he  would 
have  to  bring  the  matter  up  before  the  Street 
and  Water  Board.  He  did  so  the  next  week, 
which  was  the  occasion  of  the  next  meeting  of 
the  board.  The  sewer  complaint  was  referred 
to  the  Sewer  Committee,  and  two  weeks  later  a 
report  was  brought  in  recommending  that  the 
matter  be  placed  in  the  hands  of  the  Corporation 
Counsel  to  dispose  of  some  legal  consideration 
involved.  The  Corporation  Counsel  gave  the  sub- 
ject long  and  ponderous  contemplation  and  ad- 
vised the  Stieet  and  Water  Board  to  direct  the 
Board  of  Health  to  take  action.  The  report  was 
delayed  several  days  in  the  office  of  the  clerk, 
during  which  period  the  city  was  visited  by  a 
heavy  rain.  In  the  meantime  Brown  had  gone 
away  on  his  summer  vacation.  Nothing  having 
been  done  to  remedy  the  condition  of  the  sewer 
the  water  backed  up  into  the  alley,  flooded  Mr. 
Brown's  hen  house  and  drowned  all  his  chickens. 
In  due  course  a  stench  arose  from  the  hen 
house  and  Mr.  Brown  returned  from  his  summer 
outing  to  face  a  warrant  for  ,his  arrest  on  the 
charge   of   maintaining   a    nuisance.    The  fore- 


going is  a  true  story  and  our  own  hydra-headed 
city  government  is  full  of  things  of  this  kind, 
as  every  man  who  has  gone  to  the  City  Hall  to 
register  a  complaint  knows.  Such  things  could 
not  happen  under  Commission  Government. 

The  road  drag  was  an  in- 
»T        TT  vention  of   a    resident  of 

l\ew   uses      Missouri.    It  has  remained 
for  Road       for  other   Missoucians  to 
■p.  find  new  uses  for  it.  For 

Drags.  example,  a  farmer  living 
near  Columbia,  Mo.,  has 
used  his  road  drag  for  carrying  produce  to 
town,  thus  improving  the  road  and  at  the  same 
time  saving  the  wear  on  his  wagon.  Another 
farmer  has  gone  a  step  further  and  combined 
business  with  pleasure.  Ilis  wife  wished  to 
visit  a  neighbor  living  about  a  mile  away. 
As  he  was  using  his  team  to  haul  A  road  drag, 
he  made  a  seat  on  the  drag  and  hauled  his 
wife  to  the  neighbor's  and  later  brought  her 
home  in  the  same  way.  A  still  further  use 
for  the  road  drag  has  been  suggested.  This 
is  the  requiring  of  all  joy-riding  motor  cars 
to  tow  road  drags,  thus  improving  the  roads 
and  at  the  same  time  reducing  the  speed  of 
the  cars.  It  might  also  be  suggestd  that  road 
overseers  who  neglect  the  roads  in  their  charge, 
should  be  required  to  ride  on  the  road  drags 
attached  to  the  joy-riding  cars.  This  would 
add  the  ballast  necessary  to  make  the  road 
drag  hit  the  ground  occasionally 


Too 
Late. 


Two  of  the  more  impres  - 
sive sights  of  a  railroad! 
grading  camp  are  the  mar- 
velous alacrity  of  the  fflem 
in  responding  to  the  caff 
for  dinner  and  their  un- 
paralleled quickness  in 
wrapping  themselves  around  their  grub.  Dur- 
ing construction  of  the  new  lines  of  the  Louis- 
ville &  Nashville  in  Kentucky,  an  old  farmer 
furnished  one  of  the  grading  camps  with 
vegetables.  He  often  arrived  at  the  camp  at 
meal  time  and  was  always  greatly  impressed 
with  the  voracity  of  the  men.  The  work  was 
hard  and  when  the  call  for  dinner  was  given 
every  man  made  a  rush  for  the  table  and  the 
food  disappeared  in  quick  time.  One  day  a 
workman  on  his  way  to  the  table  tripped"  on 
the  root  of  a  tree  and  fell.  He  lay  all  sprawled 
out  making  no  attempt  to  rise.  The  farmer 
in  great  concern  rushed  to  him.  "Are  you 
hurt,  are  you  hurt?''  he  asked  anxiously. 
"No,"  answered  the  man.  "Well,  why  don't 
you  get  up  and  go  to  your  dinner?"  "No 
use,"  returned  the  other,  sadly,  "It's  too  late 
now." 


Even  as  far  back  as  1(>'"> 
■p.    ,  years  ago  the  English  ship 

C/ariy  builders  began  to  notice  the 

Forest  increasing  scarcity  of  tim- 

r>   ,  •         her   suitable   for  masts  of 

Conservation.  ships    As    a  consequeJ1ce 

steps  were  taken  to  con- 
serve such  timber  in  the  colonies  in  America 
as  is  shown  by  the  following  extract  from 
the  charter  granted  in  1753  to  one  of  the  first 
townships  in  New  Hampshire: 

That  all  white  and  other  pine  trees  within  ye 
s'd  Township  fit  for  Masting  our  Royal  Navy  be 
carefully  preserved  for  that  use  and  none  to  be 
cut  or  fel'd  without  his  Majesty's  especial  li- 
cense for  so  doing  first  had  and  obtained  upon 
the  Penalty  of  the  Forfeiture  of  ye  Right  of  such 
(Jrantee,  his  heirs  or  assigns  to  us,  our  heirs 
and  successors,  as  well  as  being  subject  to  ye 
penalty  of  any  act  or  acts  of  Parliament  that 
now  are  or  hereafter  shall  be  enacted.  .  . 
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Alabama. 

Reports  from  Birmingham,  Ala.,  state  that 
actual  construction  work  will  be  started  shortly 
on  the  line  of  the  Cahaba  Valley  R.  R.  from 
Selma  to  Birmingham.  The  grade  is  feasible 
and  passes  through  a  rich  timber,  mineral  and 
farming  section.  Surveys  were  recently  com- 
pleted by  George  Huntington  Clarke,  Bir- 
mingham. 

Arizona. 

Action  has  been  filed  in  Maricopa  county, 
Arizona,  by  the  Arizona  Eastern  R.  R.  Co.,  to 
condemn  a  right  of  way  through  a  ranch  for 
the  branch  line  from  the  Phoenix  &  Eastern 
at  Mesa  to  a  point  12  miles  south.  L.  H. 
Long,  Tuscon,  Ariz.,  is  assistant  chief  engi- 
neer of  the  company. 

California. 

The  Santa  Monica  Valley  R.  R.  Co.  has 
been  incorporated  with  a  capital  stock  of 
$300,000,  of  which  $22,000  has  been  subscribed, 
the  directors  being  as  follows :  G.  B.  Hodges, 
Hugh  McKinney,  M.  L.  Schrenthal,  P.  H. 
McPherrin,  Shirley  E.  Meserve. 

The  Santa  Fe  System  has  appropriated  $15,- 
000  to  cover  the  cost  of  constructing  an  addi- 
tional track  and  remodeling  the  present  oil 
track  at  San  Bernardino,  Cal. 

The  construction  of  a  trolley  line  to  give 
direct  connection  between  San  Bernardino  and 
Los  Angeles  by  way  of  Rialto  and  Upland  is 
proposed.  P.  B.  Hockaday,  San  Bernardino, 
is  interested. 

The  Sacramento  Valley  Westside  Ry.  Co., 
Charles  Donohoe,  President,  Willows,  Cal., 
has  employed  engineers  to  make  the  prelimi- 
nary surveys  for  the  proposed  railway.  Yolo, 
Colusa,  Glenn  and  Tehama  counties  have 
each  subscribed  $5,000  for  the  preliminary 
work. 

The  Peninsular  Ry.  Co.,  Paul  Shoup,  Vice- 
President,  San  Francisco,  now  operating  elec- 
tric lines  through  the  Santa  Clara  valley  from 
Palo  Alto  to  San  Jose  and  to  Los  Gatos  and 
Congress  Springs,  is  said  to  be  contemplating 
extensions  that  include  an  electric  line  from 
San  Jose  to  Palo  Alto,  via  Santa  Clara,  Sun- 
nyvale and  Mountain  View.  It  is  also  said 
that  feeders  will  be  built  into  those  sections 
of  the  valley  that  are  now  untapped  by  rail 
or  electric  line.  The  plan  is  said  to  contem- 
plate the  extension  of  the  systems  south  to- 
ward Pajaro  from  San  Jose,  as  there  is  a  rich 
agricultural  district  between  the  two  towns 
that  is  not  touched  at  present  by  electric  or 
rail  line.  It  has  been  stated  at  the  general 
offices  of  the  South  Pacific  Company  that  no 
appropriation  had  been  made  for  the  building 
of  new  lines  by  the  Peninsular  Ry.  Co.  The 
continued  activity  of  the  Peninsular,  however, 
in  obtaining  new  franchise  and  securing  ex- 
tensions of  franchises  is  indicative  of  the 
company's  plans. 

The  Fresno,  Coalinga  &  Monterey  R.  R. 
Co.  has  been  organized  by  its  promoting  com- 
pany the  Fresno,  Coalinga  &  Tidewater  Co., 
Inc.  The  railroad  company  is  to  have  a  cap- 
ital stock  of  $4,000,000,  and  it  is  stated  that 
construction  work  will  be  started  between 
Fresno  ;md  Coalinga  as  sunn  a  $750,(1(10  has 
l,c<  n  raised.  The  road  is  to  he  200  miles  long, 
and  it  was  stated  in  our  June  1  I  issue  that 
surveys  for  125  miles  had  then  been  com- 
pleted. Albert  Albrecht,  Fresno,  Cal.,  is  Sec- 
retary. 

Negotiations  have  been  concluded  for  the 
underwriting  of  a  $1,000,000  bond  issue  which 
is  said  to  assure  the  construction  of  the  pro 
posed  Sacramento-Woodland  electric  railway 
I  U  Lilicnthal,  Alaska  Commercial  Mldg  , 
San  Francisco,  President  of  the  Northern 
Flrrtric  Ry  Co.,  is  interested 

Two  crewl  of  locating  engineers  arc  now 
running  lines  for  a  permanent  route  for  the 
San  Oil-go  ft  \ri/ona  R  l<  west  from  a  point 
on  tbr  Mew  River  for  a  distance  of  5  miles. 
Pi        SillbtC  the  engineer!  report  two  feas- 


ible routes  west  toward  the  point  on  the  in- 
ternational boundary  line,  where  the  railroad 
will  cross  from  Mexico  into  the  United  States. 
Following  the  work  of  the  engineering  crews, 
the  right-of-way  agent  has  procured  agree- 
ments on  both  routes  for  a  distance  of  five 
miles.  The  work  of  procuring  contracts  for 
right-of-way  will  be  followed  as  fast  as  the 
engineers  may  make  reports  as  to  final  loca- 
tion of  the  route.  E.  J.  Kallright,  San  Diego, 
Calif.,  is  Chief  Engineer. 

The  Santa  Fe  system  has  requested  a  fran- 
chise covering  the  construction  of  a  spur 
track  at  Prenda,  Cal.,  and  the  matter  has  been 
referred  to  the  City  Attorney  for  Riverside, 
Cal. 

A  resolution  has  been  introduced  into  the 
City  Council  of  Los  Angeles,  Cal.,  for  the  ap- 
propriation of  $5,000  from  the  general  expense 
fund  to  be  used  by  the  Board  of  Public  Works 
in  enabling  the  city  to  secure  rights  of  way 
for  the  proposed  municipal  railway  to  the 
harbor  district. 

Colorado. 

®P.  J.  Cain,  Laramie,  Wyo.,  has  been  award- 
ed the  contract  for  the  greater  part  of  the 
grading  for  the  Laramie,  Hahn's  Peak  &  Pa- 
cfic  R.  R.  from  Cowdrey,  Colo.,  to  Walden 
and  Hebron.  It  is  expected  that  grading  will 
be  completed  to  Walden  by  the  end  of  Sep- 
tember. Twenty-five  miles  of  grade  from  Fox 
Park,  Wyo.,  west  has  been  just  about  com- 
pleted and  rails  are  being  laid. 

Surveys  are  underway  for  the  new  inter- 
urban  line  from  Grand  Junction  to  Clifton, 
Colo.,  and  it  is  expected  that  grading  work 
will  be  started  shortly. 

The  Denver  City  Tramway  Co.,  Denver, 
Colo.,  is  to  erect  a  $200,000  interurban  loop 
station  on  Curtis  St.,  between  14th  and  15th 
Sts.,  at  Denver.  Plans  for  the  station  are 
now  in  the  hands  of  the  architect. 

The  Chicago,  Burlington  &  Quincy  has  pur- 
chased property  in  Greeley  adjoining  the  Colo- 
rado &  Southern  tracks  and  this  purchase  has 
given  rise  in  Greeley  to  the  following  rumors : 
That  the  30-mile  extension  of  the  C.  &  S. 
from  Greeley  to  Hudson  will  soon  be  built  by 
the  Burlington  road,  controlling  the  C.  &  S. : 
that  the  C.  &  S.,  with  the  Burlington,  will 
make  improvements  on  its  roadbed  between 
Greeley  and  Fort  Collins,  expending  $50,000. 

Representatives  of  Denver  and  eastern  cap- 
talists  have  been  looking  over  the  field  with  a 
view  of  building  an  electric  line  from  Ignacio, 
through  Bayfield  and  to  a  point  known  as 
Johnson's  bridge,  9  miles  up  the  river. 

Extensive  improvements  are  planned  by  the 
Pueblo  &  Suburban  Traction  &  Lighting  Co., 
which  was  purchased  a  short  time  ago  by  H. 
M.  Byllesby  &  Co.,  Chicago.  It  is  said  that 
$1,000,000  will  be  expended  for  improvements, 
which  will  include  an  extension  of  the  tram- 
way lines  to  City  park,  the  extension  of  a 
transmission  line  down  the  Arkansas  val- 
ley and  the  improvement  of  the  holdings 
at  La  Junta,  Rocky  Ford,  Manzanola  and 
Swink.  Later  the  company  will  enter  Lamar 
and  Las  Animas.  Irrigation  in  the  Arkansas 
valley  is  to  be  materially  aided  and  the  com- 
pany will  co-operate  in  developing  several  im- 
portant systems  by  furnishing  power  for  irri- 
gation above  the  ditches 

The  District  Court  has  ordered  the  City 
Clerk  of  Pueblo  to  publish  the  ordinance 
granting  the  Colorado-Kansas  R.  R.  (former- 
ly Thi-  Kansas-Colorado  R.  R.)  its  franchise 
through  the  City  of  l'uehlo.  The  company 
will  begin  construction  on  the  Western  divi- 
sion    at   once.     The   road   is  to  be  built  to 

( luarry  Springs,  a  distance  of  30  miles,  in  00 

days,  later  to  Colorado  Springs  and  Canon 
City,  Colo.;  then  from  Pueblo  east  to  La 
Funta  and  probably  to  Garden  City,  Kan.  F. 

(,    Kelly  is  secretary  and  l-'.dw    P,  Riser, 

I'i'cblo,  engineer  in  charge. 

Construction  of  the  Fort  Collins  Branch  of 
tin-  Union  Pacific  was  completed  and  the  line 


opened  for  operation  July  15.  The  new  road 
extends  from  Dent.,  Colo.,  to  Fort  Collins, 
a  distance  of  25  miles,  passing  through  Dent, 
Milliken,  Koenig,  Boyd  Lake,  Harmony  and 
Fort  Collins. 

The  Denver,  Northwestern  &  Pacific  R.  R. 
and  the  Union  Pacific,  according  to  informa- 
tion received  from  Denver,  Colo.,  contem- 
plates extensions  in  Routt  County.  While 
there  has  been  no  definite  information  given, 
it  is  believed  that  the  Moffat  people  have 
plans  laid  for  an  early  extension  of  the  line 
west  from  Steamboat  Springs  to  Salt  Lake.  It 
is  also  said  that  work  of  constructing  the  6V2 
mile  tunnel  through  the  Continental  divide,  be- 
tween Tolland  and  Vasquez,  is  to  begin  imme- 
diately. A  corps  of  surveyors  is  now  in  the 
field  laying  out  new  lines  for  the  proposed 
tunnel.  It  is  reported  to  be  practically 
a  certainty  that  the  Union  Pacific  will 
be  built  into  the  Routt  country,  and 
that  a  line  will  be  in  operation  be- 
tween Wamsutter  and  Craig  within  the  next 
six  months.  One  of  the  principal  reasons  for 
the  Union  Pacific  to  get  into  Routt  County  is 
to  move  the  coal  of  that  section.  L.  D.  Blau- 
velt,  Denver,  Colo.,  is  Chief  Engineer  of  the 
D.  N.  &  P.,  and  R.  L.  Huntley,  Omaha,  Neb., 
is  Chief  Engineer  of  the  Union  Pacific  Ry. 

Florida. 

The  Gulf,  Florida  &  Alabama  Ry.,  G.  A. 
Perry,  Chief  Engineer,  Blount  Bldg.,  Pensa- 
cola,  Fla.,  is  about  to  take  bids  on  20  miles 
of  grading  for  its  proposed  line.  Surveys  for 
the  remainder  of  the  line  are  being  pushed 
rapidly. 

E.  P.  Rentz,  President  of  the  Ocala  North- 
ern Ry.  Co.,  Ocala,  Fla.,  is  quoted  as  stating 
that  the  company  will  build  a  line  from 
Palatka  on  to  Jacksonville,  Fla.  The  road 
will  be  completed  to  Palatka  by  the  first  of 
September  and  the  extension  from  there  on 
will  proceed  without  any  interruption. 

A  meeting  was  held  July  9  at  Williston, 
Fla.,  to  agitate  the  proposition  of  construct- 
ing a  railroad  across  the  state  of  Florida  from 
Palatka  to  Wacassa  bay  on  the  Gulf.  Among 
those  attending  the  meeting  were :  A.  L. 
Glass,  general  manager  of  the  Tampa  and 
Jacksonville  railroad ;  A.  J'.  Adkins,  attorney 
of  Gainesville ;  W.  S.  Dorsey,  cashier  of  the 
Florida  Bank  of  Gainesville ;  C.  C.  Turner, 
cashier  of  the  Dutton  bank,  Gainesville,  and 
L.  D.  Long. 

Grading  has  been  completed  on  the  Florida 
Ry.  to  Live  Oak  from  White  Springs  and 
Jacksonville  and  ties  have  been  delivered 
along  the  right  of  way.  It  is  expected  that 
the  road  will  be  ready  for  operation  by  early 
Fall. 

Georgia. 

The  Atlantic  Coast  Line  R.  R.,  E.  B.  Pleas- 
ants, Chief  Engineer,  Wilmington,  N.  C,  is 
understood  to  have  plans  under  way  to  sub- 
stitute concrete  and  steel  for  all  wooden 
trestles  along  the  various  lines  of  the  system, 
the  undertaking  to  call  for  the  expenditure  of 
something  over  $2,000,000  annually  for  a 
period  of  several  years.  At  present  the  com- 
pany is  engaged  in  replacing  the  long  trestle 
work  across  the  Altamaha  river  swamp  be- 
tween Waycross  and  Savannah  with  concrete 
and  steel.  Material  has  been  placed  along  the 
right  of  way  between  Waycross,  Savannah 
and  points  west  of  Waycross  for  concrete 
work.  The  improvements  now  authorized  in 
this  territory  also  provide  for  gravel  ballast- 
ing and  replacing  all  lighter  rail  with  85  lb- 
rails 

Announcement  has  been  made  bv  the  Val- 
. lost, 1.  Moultrie  X-  Western  R.  R  ,  Frank  Rob- 
erts, Presdent,  Valdosta,  Gn„  that  its  line  to 
he  extended  west  from  Moultrie  to  Camilla 
will  deviate  from  the  original  route  selected 
and  will  enter  the  towns  of  FuilJtOn  and 
Ffartsfield  to  Sale  City  and  then  run  to 
Camilla,     The  original  route  selected  went  to 


♦I-  indicates  work  now  open  for  bids.    (B  indicates  a  contract  let  recently. 
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Funston  and  Sale  City,  leaving  Hartsfield  to 
the  south  a  mile  or  two. 

The  Atlantic  Coast  Line  R.  R.  is  about  to 
have  work  started  on  improvements  at  Thom- 
asville,  Ga.  These  improvements  will  include 
the  erection  of  new  shops  and  other  buildings. 
The  building  of  these  shops  and  other  im- 
provements is  taken  as  a  confirmation  of  the 
report  that  the  extension  of  the  West  Florida 
from  Monticello  to  Perry  will  certainly  be 
made,  thus  giving  the  Coast  Line  a  short 
through  line  to  Tampa  and  making  Thomas- 
ville  the  central  point  of  the  division. 

Illinois. 

Construction  work  will  probably  be  started 
next  month  on  the  first  section  of  the  pro- 
jected line  of  the  Central  Illinois  Traction 
system.  This  section  will  extend  from  Green- 
ville to  Carlyle ;  the  line  will  then  be  extended 
north  to  Springfield,  which  will  be  the  north- 
ern terminus.  The  line  will  run  south  through 
the  cities  of  Hillsboro,  Donnellson,  Green- 
ville. Beaver  Creek,  Carlyle  and  Centralia, 
which  will  be  the  southern  terminus  of  the 
line.  It  is  also  the  intention  of  the  company 
to  build  a  road  from  Edwardsville  to  Mt. 
Carmel,  passing  through  Greenville,  where  it 
will  connect  with  the  other  line  and  Vandalia. 
The  survey  of  the  road  has  been  completed. 
The  following  are  officials :  President,  Isaac 
A.  Smith,  St.  Louis,  Mo. ;  Vice  President, 
George  W.  White ;  Secretary  and  Treasurer 
N.  E.  McMillan,  and  Directors,  A.  L.  Lynch 
and  W.  C.  Neubauer. 

The  Kankakee-Urbana  Traction  Co.  has 
voted  to  issue  $300,000  of  bonds  for  construc- 
tion purposes.  It  is  understood  that  the  first 
section  to  be  constructed  will  extend  from 
Urbana  to  Rantoul  and  that  grading  work  on 
this  section  may  be  started  Sept.  1.  G.  M. 
Bennett,  Urbana,  111.,  is  President. 

The  Springfield  Northwestern  Interurban 
Ry.  Co.  has  been  incorporated  with  a  nominal 
capital  stock  of  $15,000  and  proposes  to  con- 
struct a  railroad  from  Springfield  in  Sanga- 
mon County  to  Mason  City  in  Mason  County 
and  Petersburg  in  Menard  County,  through 
the  counties  of  Sangamon,  Menard  and  Ma- 
son ;  principal  office,  Springfield.  The  incor- 
porators and  first  board  of  directors  are 
Homer  J.  Tice,  Greenville,  111. ;  Richard  V. 
Kincaid,  Athens,  111. ;  William  F.  Workman, 
Springfield,  111. ;  George  L.  Harnsberger, 
Springfield,  111. ;  Samuel  E.  Prather,  Springy 
field,  111.  About  60  per  cent  of  the  right  of 
way  has  been  secured. 

Surveys  are  to  be  nYade  for  a  proposed 
traction  line  to  run  from  Ffarrisburg  to  El- 
dorado, III,  and  to  cost  about  $300,000.  Julius 
Ehlers,  Evansville,  Ind.,  is  the  Engineer. 

Steps  are  being  taken  to  secure  a  right  of 
way  for  a  railroad  to  run  from  Chicago  to 
Marseilles,  Streator  and  Peoria.  The  Chi- 
cago, Marseilles  &  Peoria  Ry.  Co.  is  to  be 
organized  with  a  capital  stock  of  $5,000,000 
to  build  the  line.  It  is  proposed  to  construct 
the  new  road  commencing  at  Chicago  and 
running  through  the  counties  of  Cook,  Du- 
Page,  Kendall,  La  Salle,  Livingston,  Wood- 
ford and  Peoria.  It  is  also  proposed  to  con- 
struct a  branch  line  from  Grand  Ridge  to 
Tonica  and  Oglesby,  passing  through  the  rich 
coal  field  in  that  vicinity.  Charles  M.  Nich- 
ols, New  York  City,  is  the  promoter. 

The  Santa  Fe  System  has  appropriated  $5,- 
600  to  cover  the  cost  of  constructing  a  wye 
track  at  Galesburg,  111.,  and  has  prepared  plans 
for  the  extension  of  the  passing  track  at 
Groveland,  111. 

Steps  are  about  to  be  taken,  it  is  reported, 
to  organize  a  company  to  build  an  interurban 
line  from  Galena  to  Sinsinawa,  Wis.,  and  pos- 
sibly from  Galena  south  to  Freeport  via  War- 
ren, Lena  and  other  towns.  A.  O.  Fox,  Madi- 
son, Wis.,  is  interested. 

Good  progress  has  been  made  in  the  con- 
struction of  the  Joliet-Morris  interurban  line, 
the  status  of  the  work  on  July  15  being  about 
as  follows :  The  rails  have  been  laid  at  the 
Joliet  end  of  the  route  as  far  as  Rockdale. 
Two  spans  of  the  bridge  at  McDonough  street 
are  up  and  the  bridge  will  be  finished  in  July. 
The  grading  of  the  track  has  been  completed 


from  Morris  to  Minooka  and  the  rails  have 
been  laid  about  half  way  between  those 
points.  The  abutments  are  completed  for  the 
bridges  over  the  DuPage  River  and  Aux 
Sable  creek  and  waiting  for  the  bridge  work. 
The  grading  between  Minooka  and  Rockdale 
is  about  two-thirds  finished.  The  two  sub- 
stations at  Morris  and  Minooka  are  nearly 
completed  and  work  will  be  commenced  on 
the  station  at  Rockdale  this  week.  F.  E. 
Fisher,  Joliet,  is  superintendent  of  construc- 
tion. 

The  Allen  Engineering  Co.,  of  Chicago,  has 
been  commissioned  to  make  an  examination 
and  report  upon  the  feasibility  of  construct- 
ing a  system  of  electric  interurban  railways 
connecting  Peoria  and  Qiuincy,  111.,  with 
branches  connecting  with  the  Illinois  Central 
Electric  of  Canton,  building  into  Havana  via 
Lewistown,  and  Beardstown  via  Rushville,  to 
Ripley  and  Mount  Sterling. 

The  Chicago,  Burlington  &  Quincy  R.  R., 
which  penetrates  the  Southern  Illinois  coal 
fields  from  Centralia  to  Herrin,  is  contemplat- 
ing the  construction  of  a  spur  from  Cambon, 
south  of  Christopher,  to  West  Frankfort, 
Franklin  county.  Several  new  mine  proper- 
ties are  being  developed  there. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
has  decided  to  replace  the  grade  crossing  at 
Brookfield,  111.,  with  a  subway. 

Indiana. 

The  Pennsylvania  R.  R.  is  reported  to  be 
considering  securing  a  new  short  line  be- 
tween Indianapolis  and  Chicago  by  way  of 
Frankfort,  Ind.  To  do  this,  it  is  said  that  the 
Pennsylvania,  which  owns  the  Vandalia,  will 
build  a  new  line  from  Indianapolis  to  Frank- 
fort, and  will  also  straighten  and  improve  the 
Vandalia  from  Frankfort  to  Logansport. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.  have  plans  for  the  laying  of  addi- 
tional tracks  at  the  Beech  Grove  car  shops. 
It  is  said  the  work  will  be  of  an  extensive 
nature  and  will  include  tracking  some  of  the 
recent  buildings  erected. 

Surveys  are  reported  to  have  been  made 
in  the  vicinity  of  Markle  with  a  view  to  the 
electrification  of  the  Cincinnati,  Bluffton  & 
Chicago  R.  R.,  a  52-mile  standard  gage  steam 
line.  J.  C.  Curtis,  Huntington,  Ind.,  is  Gen- 
eral Manager. 

The  recently  incorporated  Fort  Wayne  & 
Indiana  Traction  Co.  has  filed  notice  changing 
the  articles  of  incorporation  to  provide  for 
15  directors. 

Iowa. 

©Grading  work  will  be  started  about  Aug. 
1  on  the  projected  110  mile  line  of  the  Iowa 
Traction  Co.  As  noted  in  our  last  issue  this 
contract  has  been  let  to  C.  E.  Coon,  3901  N. 
18th  St.,  Omaha.  Neb.  Geo.  E.  Wodehouse, 
Oskaloosa,  la.,  is  President  of  the  traction 
company. 

The  Omaha  &  Western  Iowa  Traction  Co. 
has  made  surveys  for  a  100-mile  line  the  route 
being  as  follows:  Omaha  to  Council  Bluffs, 
Crescent,  Honey  Creek  and  up  the  east  side 
of  the  Missouri  valley,  through  Iowa  to  Sioux 
City.  It  is  estimated  that  the  cost  of  building 
and  equipping  the  line  will  be  about  $2,500,000 
to  $2,700,000.  The  offices  of  the  company 
are  at  1137  City  National  Bank  Bldg,  Omaha. 
Neb.,  and  the  officers  are  as  follows :  Frank 
W.  Bacon,  President  and  Treasurer:  E.  T. 
Hathaway,  Vice  President ;  Daniel  G.  Cary, 
Secretary;  E.  C.  Hopkins,  Assistant  Secretary 
and  Auditor,  and  K.  B.  Ward,  Chief  Engi- 
neer. 

The  city  of  Perry  has  voted  to  grant  a  street 
railway  franchise  to  B.  C.  Dilenbeck,  a  banker 
of  Perry.  It  is  stated  that  Mr.  Dilenbeck  will 
build  the  line  next  spring  from  the  business 
district  to  a  large  addition  he  is  platting  just 
east  of  town. 

Kansas. 

The  Missouri,  Kansas  &  Texas  Ry.,  S.  B. 
Fisher,  Chief  Engineer,  St.  Louis,  Mo.,  is 
understood  to  have  negotiations  well  along 
for  the  building  of  the  extension  from  Par- 
sons into  Wichita.  The  road,  as  planned, 
would  make  almost  a  direct  cut  into  Wichita, 


giving  direct  connections  with  Howard,  Lath- 
am, Douglass,  Rose  Hill  and  other  points  in 
the  Walnut  valley  and  eastward. 

It  is  predicted  in  Leavenworth,  Kan.,  that 
the  Missouri  Pacific  will  complete  the  recon- 
struction of  its  line  from  Leavenworth  and 
Omaha,  Neb.,  within  six  months.  Section 
gangs  have  been  doubled  and  three  construc- 
tion gangs  are  now  installing  85-lb.  rails  on 
the  line. 

The  Wichita  Union  Terminal  Ry.  Co.  has 
been  organized  to  do  the  track  elevation  work 
and  construct  the  new  union  depot  at  Wichita. 
The  four  roads  interested  in  the  proposition 
at  the  present  time  are  the  Santa  Fe,  Rock 
Island,  Frisco  and  Orient.  Douglas  Ave.,  the 
principal  business  street  of  the  town,  is  now 
crossed  at  grade  by  the  Santa  Fe,  Rock  Island 
and  Frisco.  The  tracks  will  be  elevated 
through  the  city  for  a  distance  of  two  miles 
and  subways  will  be  constructed  at  Douglas 
Ave.,  First  St.  and  Second  St.  There  will 
be  a  4-track  main  line  from  the  Frisco  con- 
nection on  the  north  to  the  Rock  Island  cross- 
ing on  the  south  with  additional  through  pas- 
senger tracks  and  spurs  at  the  depot.  At  Kel- 
logg St.  a  reinforced  concrete  viaduct  nearly 
half  a  mile  in  length  will  be  constructed  over 
the  tracks  of  the  Terminal  Company  and  over 
the  tracks  leading  to  the  Santa  Fe,  Rock  Isl- 
and and  Frisco  freight  houses.  The  depot  will 
be  located  on  the  south  side  of  Douglas  Ave. 
between  the  present  A.,  T.  &  S.  F.  and  C,  R. 
I.  &  P.  passenger  stations.  The  Terminal 
Company  has  been  authorized  by  the  Kansas 
State  Board  of  Railroad  Commissioners  to 
issue  $2,500,000  of  bonds.  The  track  and 
depot  plans  are  now  being  worked  up  and 
the  contract  will  be  let  as  soon  as  these  are 
finished.  C.  J.  Skinner,  formerly  office  En- 
gineer of  the  A.,  T.  &  St.  Fe.  Ry.  Co-  at 
Topeka,  will  be  the  Engineer  in  charge  of  the 
work.  He  will  report  to  a  committee  com- 
posed of  the  Chief  Engineers  of  the  four 
roads  interested,  of  which  Mr.  C.  F.  W.  Felt, 
Chief  Engineer  of  the  A.,  T.  &  S.  F.,  is  chair- 
man. 

Surveys  have  been  completed  from  An- 
thony, Kan.,  to  Englewood  for  the  first  sec- 
tion of  Southwestern  Kansas  &  Colorado 
R.  R.,  a  new  and  independent  company  char- 
tered by  the  state  of  Kansas.  The  intention 
is  to  build  a  railroad  from  Anthony  westward 
through  the  south  tier  of  counties  of  the  state 
to  some  point  in  Colorado  or  New  Mexico, 
not  yet  definitely  determined  but  which  will 
give  easy  access  to  the  coal  fields  of  that  sec- 
tion. The  officers  of  the  company  are  R.  W. 
Scott,  President;  A.  A.  White,  Vice  Presi- 
dent and  General  Manager;  J.  C.  Lewis.  2d 
Vice  President;  N.  Knecht,  Treasurer;  W.  S. 
Richardson,  Secretary,  and  E.  H.  Hurd.  At- 
torney, all  of  Coldwater,  Kan.  The  officials 
are  now  in  the  western  part  of  the  state  ar- 
ranging to  carry  the  survey  to  completion.  The 
line  as  surveyed  runs  directly  west  from  An- 
thony crossing  the  Panhandle  line  of  the  A., 
T.  &  S.  F.  a  little  south  of  Crisfield  in  Har- 
per County,  and  the  D.  E.  &  G.  at  Gerlane  on 
the  Medicine  River.  O.  T.  Reece  of  Welling- 
ton, Kan.,  is  Chief  Engineer  during  the  loca- 
ton  of  the  line,  and  will  be  in  the  field  about 
the  middle  of  August  to  complete  the  surveys. 
Arrangements  have  been  made  for  financing 
the  enterprise,  and  elections  have  been  called 
in  three  counties  to  vote  on  the  question  of 
issuing  bonds  for  stock  in  the  company  to  as- 
sist in  the  building.  The  prime  movers  in  the 
enterprise  are  wealthy  ranchers  and  land 
owners  of  southwestern  Kansas  who  have 
long  felt  the  need  of  better  railroad  facilities 
in  that  section,  and  are  putting  up  the  money 
for  the  preliminary  work. 

Kentucky. 

Good  progress  is  being  made  with  the  grad- 
ing work  in  Letcher  county  for  the  Lexington 
&  Eastern  R.  R.,  and  it  is  believed  that  the 
grade  will  be  easily  completed  on  contract 
time,  Dec.  13,  this  year,  and  the  road  opened 
for  traffic  early  next  year.  A  contract  for  an 
additional  7  miles  of  the  Lexington  &  Eastern 
road  will  be  let  within  the  next  few  days 
from  Potter's  Fork  to  Wright's  Fork,  where 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  Consolidation  Coal  Co.  plans  the  building 
of  two  other  model  mining  towns  similar  to 
Jenkins,  now  being  built  on  Elkhorn.  J.  E. 
Willoughby,  Louisville,  Ky.,  is  Chief  Engi- 
neer of  Construction. 

It  is  understood  that  the  Big  Sandy  &  Elk- 
horn  R.  R.,  now  under  construction  in  Ken- 
tucky, will  be  taken  over  bv  the  Baltimore 
&  Ohio  R.  R.  The  road  is  to  tap  the  100,000- 
acre  coal  tract  of  the  Consolidated  Coal  com- 
pany and  is  a  project  of  its  stockholders.  The 
purchasing  company  has  agreed  to  equip  the 
property  with  facilities  for  hauling  3,000,000 
tons  of  coal  annually  from  the  mines  of  the 
Consolidated  company.  It  is  said  that  the  con- 
struction will  be  completed  by  the  first  of 
January,  when  the  Baltimore  &  Ohio  will 
acquire  ownership  at  cost  and  interest. 

Louisiana. 

The  directors  of  the  Iberia,  St.  Mary  & 
Eastern  R.  R.  have  authorized  F.  M.  Welch, 
President,  New  Iberia,  La.,  to  contract  for 
the  construction  of  the  line  between  New 
Iberia  and  Berwick.  It  is  stated  that  work 
will  be  started  in  the  near  future.  The  people 
of  the  Teche  have  voted  a  bonus  of  $345,000 
for  the  construction  of  the  52  miles  of  road 
and  $81,000  of  this  is  voted  for  the  construc- 
tion of  12  miles  of  road  between  New  Iberia 
and  Jeanerette. 

The  town  of  Jeanerette,  La.,  has  voted  a 
"i-mill  tax  for  ten  years  to  aid  the  Iberia,  St. 
Mary  &  Eastern  R.  R.,  a  trolley  line  projected 
to  run  from  Xew  Iberia  to  the  lower  limits 
of  Jeanerette,  to  the  St.  Mary  Parish  line. 
The  promoters  propose  to  complete  and  op- 
erate the  line  on  or  before  Dec.  31.  • 

The  New-  Orleans  &  St.  Tammany  Bridge 
Association  has  been  formed  in  Covington 
for  the  purpose  of  raising  a  sufficient  sum 
of  money  to  build  an  electric  railway  and  au- 
tomobile speedway  across  Lake  Pontchar  train. 
Mayor  F.  G.  Marrero,  Covington,  La.,  is  in- 
terested. 

Regarding  the  report  that  the  Louisville  & 
Nashville  R.  R.  was  about  to  contract  for  the 
construction  of  100  miles  of  double  track  be- 
tween Louisville  and  New  Orleans,  we  are 
advised  that  the  company  does  not  at  present 
contemplate  the  cOnstructon  of  this  double 
track. 

Maine. 

®Arthur  R.  Gould,  Presque  Isle,  Me.,  Presi- 
dent of  the  Aroostook  Valley  R.  R.  Co.,  is 
reported  to  have  been  awarded  the  contract 
for  the  construction  of  that  portion  of  the 
Valley  Road  extending  from  Washburn,  80 
miles  west  across  nothern  Aroostook  County. 

Maryland. 

Steps  are  being  taken  for  the  construction 
of  the  long  projected  railroad  to  Drum  Point. 
The  Baltimore  &  Viriginia  R.  R.  Co.,  which 
is  to  build  the  road,  has  applied  to  the  Pub- 
lic Service  Commission  for  permission  to  be- 
gin construction.  The  company  has  obtained 
the  necessary  rights  of  way  from  the  caunty 
commissioners  of  Anne  Arundel  and  Calvert 
counties.  Littleton  M.  Sturgis,  Leonard  E. 
Ilolloman,  C.  Henry  Anderson,  Arthur  C. 
Gkuiville  and  William  J.  Cromwell,  all  of 
Baltimore,  are  interested. 

Massachusetts. 

Officials  of  the  Connecticut  Valley  Street 
Ry.  Co.,  Greenfield,  Mass.,  and  the  Orange  & 
Athol  Street  Ry.  Co.,  have  preliminary  work 
underway  for  building  the  connecting  link  bc- 
1  veen  Millers  Lulls  and  Orange,  so  that  there 
will  be  a  continuous  line  from  Greenfield  to 
Boston.  A  hearing  for  a  franchise  in  Millers 
Falls  was  held  before  the  selectmen  of  Mon- 
tague recently,  and  a  hearing  on  the  Krving 
petition  will  be  held  later.  At  Millers  Falls 
the  strert  railway  desires  to  run  its  tracks 
flown  Franklin  St  and  pass  across  the  pres 
f-nl  bridge  near  I  In-  power  house  of  the  coin 
pan)  Tins  would  take  the  street  railwav 
tracks  directly  under  the  Hoston  &  Maine  rail- 
road on  the  Krving  side  This  plan  is  nol 
f;  \<.ied  b>  sonic,  who  appeared  al  the  hearing 
and  slated  that  thev  desire  that  the  tracks  of 
the  street  railway  be  laid  up  the  hill  on  the 


Erving  side  of  Millers  Falls  and  over  the 
Boston  &  Maine  tracks  out  of  the  village. 
This,  in  addition  to  taking  the  tracks  up  a  very- 
steep  hill,  would  necessitate  building  a  bridge 
across  the  steam  tracks  and  the  laying  of 
much  additional  track. 

The  Boston  &  Maine  R.  R.  has  petitioned 
the  State  Board  of  Railroad  Commissioners 
for  authority  to  use  certain  proceeds  of  stock 
issues  for  purposes  other  than  those  for  which 
the  stock  was  originally  issued.  The  companv 
states  that  it  has  $3,447,046.71  which  it  has 
obtained  from  the  sale  of  stock  authorized  by 
the  board  to  be  issued  for  certain  specific  pur- 
poses, but  the  directors  are  of  the  opinion  that 
its  expenditure  for  those  purposes  at  the  pres- 
ent time  would  be  unwise.  The  company  there- 
fore desires  permission  to  expend  $1,300,000 
for  new  equipment  and  $850,000  to  pay  for 
land  in  Lynn  purchased  for  a  4-track  right 
of  way  in  connection  with  the  abolition  of 
grade  crossings. 

The  State  Railroad  Commission  has  ap- 
proved the  entire  route  of  the  Southern  New 
England  R.  R.  (Grand  Trunk)  in  this  state 
from  Palmer  to  the  Rhode  Island  boundary. 

As  a  guarantee  of  good  faith  of  the  Bos- 
ton &  Eastern  R.  R.  corporation  a  bond  of 
$100,000  was  executed  by  John  H.  Madden, 
agent  of  the  U.  S.  Fidelity  &  Guarantee  Co., 
Baltimore,  Md.,  and  deposited  with  the  State 
treasurer  of  Massachusetts.  Actual  work  on 
the  construction  of  the  proposed  tunnel  under 
the  harbor  and  the  railroad  will  be  delayed 
until  the  right  of  way  question  can  be  settled. 

Michigan. 

®The  Pere  Marquette  R.  R.  has  awarded 
contracts  amounting  to  about  $100,000  for  im- 
provements at  Saginaw,  Mich.,  to  include  a 
22-Stall  engine  house  and  the  installation  of 
a  complete  water,  heating  and  lighting  plant. 
The  contract  for  the  roundhouse  was  let  to 
Houser,  Owen  &  Adams.  Grand  Rapids,  Mich. 
The  contract  for  the  rest  of  the  work  was  let 
to  F.  A.  Gale,  Chicago,  111. 

Representatives  of  New  York  capitalists 
have  been  conferring  with  the  village  coun- 
cils of  Romeo,  Almont  and  Imlay  City  with 
a  view  to  building  an  electric  railway.  The 
proposed  line  will  connect  with  the  D.  U.  R., 
giving  an  outlet  to  Detroit. 

Surveys  have  been  completed  and  right  of 
way  cleared  for  the  construction  of  the  Grand 
Rapids  &  Indiana  R.  R.  spur  known  as  the 
Belt  Line  track  to  the  Chair  factory  at  Cad- 
illac. Mich. 

Minnesota. 

The  Suburban  Traction  Co.,  D.  A.  Reed, 
Engineer,  Duluth,  Minn.,  is  understood  to 
have  opened  bids  July  24,  for  the  construction 
of  the  first  5.3  miles  of  its  line.  This  section 
extends  from  Duluth  Heights  to  the  Pike 
Lake  highway. 

The  Mankato  Electric  Traction  Co.,  Man- 
kato.  Minn.,  is  reported  to  be  considering  ex- 
lending  its  line  to  points  north  and  northwest 
of  Mankato. 

Mississippi. 

Advices  from  Gulfport,  Miss.,  state  that  it 
is  reported  there  that  the  Louisville  &  Nash- 
ville K.  K.  will  build  a  track  oul  33d  Ave. 
to  the  gulf  and  erect  a  pier  in  a  southeasterly 
direction,  touching  the  Gulfport  Ship  Chan- 
nel, where  wharves  will  be  built  for  the 
banana  business. 

Missouri. 

®P  A.  Hcrrington,  Houston,  Mo.,  has  been 
awarded  a  contract  for  grading  for  the  Mis- 
souri. Arkansas  \  (iulf  railway  from  Rolla 
to  Dicking.  The  work  is  to  be  commenced 
at  once  and  must  be  completed  by  March  1, 
1912.  The  distance  from  Rolla  to  Licking  is 
miles  Some  of  the  grading  has  been  (lone. 
The  Missouri,  Arkansas  &  Gulf  railway  is  in 

course  "i  construction  south  from  Rolla  and 
its  southern  terminus  is  Bakersfield,  Mo. 

©Cameron,  McManus  &  Joyce.  Keokuk,  la  . 
have  been  awarded  the  contract  for  grading 
"i  miles  of  electric  railroad  on  the  Clay  Count) 
tide  of  the   Missouri  River  for  the  Union 

Depot  Bridge  X  Terminal  Co  of  Kansas  Citv. 
Mo 


®The  contract  for  the  construction  of  an 
8-story  depot  and  office  building  has  been  let 
by  the  St.  Louis  &  San  Frapcsico  R.  R.  to 
Black  Bros.,  St.  Louis,  Mo.,  and  with  other 
improvements  planned  for  the  city  of  Joplin, 
Mo.,  will  necessitate  an  expenditure  of  $1,000,- 
000.  W.  T.  Tyler,  Springfield,  Mo.,  is  General 
Manager  of  the  road. 

Business  men  of  Springfield,  Mo.,  are 
much  interested  in  the  matter  of  constructing 
the  Bagnell  branch  of  the  Missouri  Pacific 
from  that  city.  This  improvement  has  long 
been  under  contemplation  but  nothing  definite 
has  ever  been  done. 

Citizens  of  Bethel,  Mo.,  have  accepted  the 
proposition  of  Louis  Houck,  Cape  Girardeau. 
Mo.,  to  extend  the  railroad  to  that  city  pro- 
viding $25,000  of  bonds  be  subscribed.  It  is 
announced  that  $22,500  of  the  amount  has 
been  secured. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

There  has  been  enough  work  "mapped  out'' 
in  Kansas  City  to  keep  thousands  of  men 
busy.  So  far  very  few  contracts  have  been 
let  but  this  progressive  "it  must  be  done" 
spirit  of  Kansas  City  will  put  the  proposed 
improvements  through  just  as  rapidly  as  pos- 
sible. The  proposed  grading  contracts  call  for 
an  expenditure  of  almost  $300,000.  The 
fewer  extension  and  paving  work  will  in- 
volve a  great  deal  larger  outlay  than  the  grad- 
ing work.  And  so  in  spite  of  the  fact  that 
this  has  been  a  rather  dull  year  Kansas  City 
vvil!  push  forward  with  more  energy  than 
ever. 

Mr.  Joe  Crystal  of  Kansas  City  left  for 
Marianna,  Ark.,  on  the  19th  to  look  over  the 
Joyce  Bros.  &  Bagwell  work  at  that  place. 
Mr.  Crystal  expects  to  take  enough  team- 
work to  keep  him  busy  until  cold  weather  at 
least. 

The  big  bond  issue  of  $107,000,000  which 
the  Missouri,  Kansas  &  Texas  R.  R.  is  now 
floating  is  expected  to  increase  materially  the 
mileage  of  the  company's  property  in  Kansas, 
in  addition  to  much  improvement  on  the  lines 
already  built.  The  first  new  Kansas  property- 
will  be  the  construction  of  a  new  line  from 
Parsons  to  Wichita.  The  company  has  al- 
ready started  the  preliminary  survey  for  this 
line.  The  proposed  line  extends  from  Par- 
sons through  Howard,  Latham,  Douglass, 
Rose  Hill  to  Wichita.  The  Wichita  commer- 
cial organizations  are  working  on  a  proposed 
bonus  of  $100,000  to  be  spent  for  a  depot  and 
terminal  site.  It  is  also  announced  that  the 
Parsons  to  Junction  City  line  is  to  be  re- 
graded,  many  curves  removed,  all  bridges  to 
be  reconstructed  and  new  rails  laid  the  en- 
tire distance.  It  is  reported  that  within  a  year 
the  construction  of  a  line  from  Junction  City 
to  Omaha  will  be  started.  Railroad  officials 
here  assert  that  the  Katy  already  is  making 
the  preliminary  surveys  for  the  north  line. 

Mr.  Wood  of  the  firm  of  Wood,  Bancroft 
&  Doyt,  Omaha,  Neb.,  was  a  Kansas  City 
visitor  this  week. 

If  Oklahoma  City  is  able  to  secure  the 
terminals  for  the  Missouri,  Oklahoma  &  Gulf 
R.  R.  the  construction  work  on  an  extension 
of  a  line  from  Henryetta  to  this  point  will 
be  started  not  later  than  Oct.  1,  1911.  This 
was  the  substance  of  a  contract  signed  Satur- 
day by  William  Kenctick.  President,  and 
board  of  directors  of  the  line,  and  the  board 
of  directors  of  the  Oklahoma  City  Chamber 
of  Commerce.  A  telegram  was  received  by 
J.  11.  Johnson,  manager  of  the  Chamber  of 
Commerce,  Saturday  morning  from  Mr.  Kene- 
fick  announcing  that  the  railroad  company  had 
incepted  tin-  tentative  agreement  submitted 
last  week  when  Mr.  Kenelick  was  here  \ 
meeting  of  the  board  of  directors  of  thl 
Chamber  of  Commerce  was  called  immedi- 
ately and  ratified  the  agreement  on  the  part 
oi  1  lie  local  body.  It  provides  for  the  ex- 
tension of  the  line,  providing  the  terminal  site 
is  secured  by  Aug.  1.  In  addition  the  Chant 
her  of  Commerce  binds  itself  to  secure  a  right 
oi  way  through  Oklahoma  County  free  ofi 
cost  lo  the  railroad,  but  arrangements  are 
practically  completed  to  do  this  without  cost. 
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For  t he  purpose  of  ratifying  the  agreement  a 
campaign  to  raise  the  money  with  which  to 
provide  terminals,  a  mass  meeting  of  the 
Chamber  of  Commerce  and  citizens  of  Okla- 
homa City  was  held  Monday  morning,  July 
17,  at  10  o'clock  in  the  assembly  room  at 
commercial  headquarters.  The  call  was 
signed  by  O.  P.  Workman,  President,  and  J. 
H.  Johnson,  Manager  of  the  body. 

A  joint  session  of  the  County  Commission- 
ers of  Reno  and  McPherson  counties  was 
held  this  afternoon,  July  20,  at  the  county 
line  where  the  three  counties  converge,  re- 
sulting in  a  decision  to  build  a  sand  clay  road 
through  the  sand  hills  from  Hutchinson  to 
Windom,  23  miles. 

Montana. 

It  is  reported  that  the  Chicago,  Milwaukee 
&  Puget  Sound  R.  R.  has  practically  decided 
upon  the  reconstruction  of  the  branch  from 
Harlowton  to  Lewiston  in  Montana,  a  dis- 
tance of  62  miles.  The  company  recently  com- 
pleted the  work  of  rebuilding  or  strengthen- 
ing all  bridges  between  the  two  points  so  that 
they  will  carry  just  as  heavy  traffic  as  the  main 
line,  and  now  the  order  has  been  received  to 
replace  the  light  steel  in  use  by  rails  of  the 
same  weight  as  used  on  the  main  line.  In 
addition  to  this  an  appropriation  of  $1,000  per 
mile,  or  $62,000,  has  been  made  for  regraveling 
the  roadbed  and  improving  some  of  the 
curves.  This  work  will  be  carried  on  at  prac- 
tically the  same  time,  as  the  steel  is  to  be 
laid  as  fast  as  the  gravel  trains  finish  their 
work.  No  announcement  has  been  received 
as  to  the  disposition  to  be  made  of  the  rails 
to  be  taken  up  between  Lewistown  and  Har- 
lowton, but  the  supposition  is  that  this  steel 
will  be  used  in  building  the  lines  from  Lew- 
istown to  Hilger,  the  Kendall  terminus,  to  the 
north,  and  to  Grass  Range  on  the  east. 

New  Hampshire. 

It  is  believed  that  the  Boston  &  Maine  R.  R. 
is  about  to  begin  operations  on  the  New 
Hampshire  side  of  the  Connecticut  River  in 
anticipation  of  carrying  out  the  original  proj- 
ect of  building  a  line  from  South  Vernon  to 
Brattleboro  through  Hinsdale,  N.  H.  The 
road  is  now  taking  up  the  options  it  secured 
on  the  proposed  right  of  way  in  New  Hamp- 
shire over  which  a  line  has  been  surveyed. 
With  the  securing  of  the  right  of  way  in  New 
Hampshire  it  would  be  only  a  matter  of  hours 
to  ward  the  contract  for  building  the  10  miles 
of  the  first  section  of  the  chartered  road  from 
Hinsdale  to  Walpole,  N.  H.,  as  the  bids  for 
building  the  road  were  submitted  a  number  of 
weeks  ago.  E.  H.  McHenry,"  Boston,  Mass., 
is  Vice  President  in  charge  of  construction  of 
the  Boston  &  Maine  R.  R. 

New  Mexico. 

Several  minor  pieces  ©f  construction  are 
planned  by  the  Santa  Fe  System  in  New  Mex- 
ico, the  more  important  of  which  include  an 
extension  to  passing  track  at  Black  Tower, 
construction  of  a  new  passing  track  at  Negra, 
construction  of  a  new  passing  track  at  Vrain, 
contsruction  of  a  new  passing  track  at  Bloss- 
burg,  10,266  ft.  in  length,  changing  the  chan- 
nel of  the  Rio  Puerco,  extension  of  passing 
track  at  Cantara,  construction  of  a  new  pass- 
ing track  at  mile  post  394,  Alburque  division ; 
construction  of  a  new  passing  track  between 
Lucy  and  Dunmoor,  construction  of  passing 
track  at  Pedermal,  extension  of  passing  track 
at  Dunmoor  and  the  construction  of  a  trestle 
and  coal  chute  at  Rosnell.  The  total  cost  is 
estimated  at  $700,000,  much  of  which  has  al- 
ready been  appropriated. 

New  York. 

It  is  reported  that  a  company  will  be  or- 
ganized in  the  near  future  to  build  and  oper- 
ate a  trolley  line  to  connect  Lockport  and 
Akron.  Such  a  line  would  be  about  29  miles 
long  and  would  pass  through  a  thickly  popu- 
lated farming  section.  David  E.  Tice,  Lock- 
port,  N.  Y.,  is  interested. 

The  Board  of  Estimate  and  Apportionment 
of  New  York  city  has  formally  awarded  the 
routes  for  the  projected  new  subways  in  New 
York  city  to  the  Brooklyn  Rapid  Transit  Co. 
Immediately  following  the  award  of  the  routes 


comes  the  announcement  that  a  taxpayer's  suit 
to  enjoin  the  Public  Service  Commission  and 
the  Board  of  Estimate  from  carrying  out  the 
bargain  will  be  started.  This  will  probably 
mean  still  further  delay. 

Work  will  be  started  shortly  by  the  Xew 
York,  Westchester  &  Boston  Ry.  Co.,  22  Wil- 
liam St.,  New  York,  on  the  construction  of  a 
terminal  or  transfer  station  at  180th  St.  and 
Morris  Park,  New  York.  The  company  is 
now  enabled  to  carry  out  its  projects  be- 
cause the  Public  Service  Commission  has 
granted  its  application  for  permission  to  use 
the  tracks  of  the  Harlem  River  &  Portchester 
R.  R.  Co.  from  174th  St.  to  the  Harlem  river. 
The  company  also  will  be  able  to  make  con- 
nections with  the  2nd  and  3rd  Ave.  elevated 
lines  at  the  Harlem  river.  According  to  the 
present  plan  trains  from  the  subway  will  run 
into  the  transfer  station,  and  provision  will 
be  made  for  trains  of  the  White  Plains  road 
extension  of  the  Harlem  River  branch  of  the 
New  York,  New  Haven  &  Hartford  road  and 
for  trains  of  the  proposed  Lexington  Ave. 
subway.  The  transfer  station  will  be  550  ft. 
in  length  and  250  ft.  deep.  There  will  be 
five  platforms  from  which  nine  tracks  may  be 
reached.  The  exits  and  entrances  will  be  at 
the  street  level. 

The  Erie  Construction  Co.,  Buffalo,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of 
$10,000  and  proposes  to  engage  in  general  con- 
tracting, construction  and  repair  of  railways; 
electric  wires,  etc.  The  incorporators  are 
Stanlev  T.  Bush,  Harry  F.  Nichols,  William 
B.  O'Rourke,  all  of  Buffalo,  N.  Y. 

The  Buffalo,  Lockport  &  Rochester  Ry.  Co., 
according  to  information  from  Middleport,  N. 
Y.,  contemplates  the  construction  of  a  spur 
from  its  main  line  to  several  plants  located 
along  the  canal  but  a  short  distance  from 
the  main  line.  J.  M.  Campbell  Rochester,  N. 
Y.,  is  an  official  of  the  company. 

North  Carolina. 

The  Durham  Traction  Co.,  R.  H.  Wright, 
President,  Durham,  N.  C,  now  operating  7 
miles  of  line  connecting  Durham  with  East 
&  West  Durham  has  applied  to  the  city  coun- 
cil of  Durham  for  a  franchise  to  operate  a 
line  in  that  city. 

It  is  rumored  that  the  Durham  &  Danville 
R.  R.,  Durham,  N.  C,  chartered  last  winter, 
is  to  be  a  Coast  Line  extension  from  Raleigh 
to  Durham  then  to  Danville.  Nothing  definite 
in  regard  to  the  report  has  as  yet  been  ob- 
tained. 

The  citizens  of  Washington,  N.  C,  have 
been  granted  until  Aug.  27  to  make  the  ar- 
rangements necessary  for  assuring  proper 
terminals  for  the  railroad  at  Washington  un- 
der the  pending  proposition  for  the  immediate 
completion  of  the  equipment  and  the  opera- 
tion of  the  Mattamusket  R.  R.,  which  the 
state  has  acquired  a  large  interest  in  through 
the  grading  of  the  road  with  convict  labor 
in  exchange  for  stock.  It  is  understood  that 
there  is  every  assurance  that  the  arrangement 
will  be  made.  Capt.  George  J.  Studard,  Wash- 
ington, N.  C,  is  interested. 

Ohio. 

The  Western  Ohio  Ry.  Co.,  F.  D.  Carpenter, 
General  Manager,  Lima,  O.,  which  recently 
completed  a  link  between  Fostoria  and  Fre- 
mont, is  now  understood  to  be  planning  to 
build  another  link  from  Celina,  the  present 
western  terminus,  to  Portland,  Ind. 

Officials  of  the  Ohio  Electric  Ry.  Co.,  Cin- 
cinnati, have  been  in  consultation  with  the  city 
officials  of  Middletown  in  regard  to  securing 
a  franchise  for  a  city  street  car  line. 

The  Erie  R.  R.,  W.  J.  Harahan.  Vice  Pres- 
ident, New  York,  is  understood  to  be  plan- 
ning to  do  a  considerable  amount  of  double 
track  work  during  the  present  fiscal  year. 
The  plans  are  said  to  call  for  building  465 
miles  of  track  in  all,  which  will  complete  the 
double  tracking  of  the  entire  system  between 
Xew  York  and  Chicago.  This  work  will  be 
extended  over  several  years,  but  during  this 
year  it  is  believed  that  the  double  tracking  of 
entire  Cincinnati  division,  going  south  from 
Marion  toward  Dayton,  will  be  completed. 

Surveys  are  now  being  made  for  an  exten- 


sion of  tlu-  Columbus  &  Southern  Ry.,  F.  C. 
Rector,  President.  Columbus,  from  South 
Bloomingville  to  McArthur.  The  road  at  pres- 
ent is  23  miles  long  and  extends  from  Wyan- 
dotte, on  the  Cleveland,  Akron  &  Cincinnati, 
in  Fairfield  county,  to  South  Bloomingville,  in 
Hockng  county. 

The  Baltimore  &  Ohio  R.  R.  is  reported  to 
be  planning  the  expenditure  of  $4,0iJO,000  for 
improvements  to  the  Cincinnati,  Hamilton  & 
Dayton  Ry.  Some  of  this  will  go  into  track 
betterment  and  terminal  facilities. 

The  Cleveland  &  Youngstown  R.  R.  Co. 
of  Youngstown  has  been  incorporated  and 
proposes  the  building  of  a  traction  line  be- 
tween the  two  cities.  The  incorporators  are 
Youngstown  men  and  among  them  are  James 
P.  Wilson  and  John  F.  Harrington,  attor- 
neys who  recently  engineered  the  deal  in 
which  Myron  T.  Herrick  sold  his  interest  in 
the  Mahoning  &  Shenango  Railway  &  Light 
Co.,  a  concern  formed  by  easterners,  includ- 
ing the  Standard  Oil  people.  The  Republic 
Company  now  controls  street  car  lines  in 
Youngstown  and  a  score  of  near-by  cities, 
and  traction  and  power  companies  scattered 
throughout  adjacent  territory.  The  fact  that 
the  same  attorneys  were  instrumental  in  form- 
ing the  new  Cleveland  &  Youngstown  Com- 
pany gives  color  to  the  belief  that  the  big 
eastern  syndicate  will  soon  be  operating  into 
Cleveland  and  that  eventually,  a  suburban  line 
connecting  Cleveland  and  Pittsburg  will  be 
in  operation.  The  company's  charter  allows 
it  to  run  through  Cuyahoga,  Portage,  Summit, 
Trumbull  and  Mahoning  counties. 

Oklahoma. 

®The  contract  for  the  substructure  of  the 
new  Oklahoma  Central  Depot  at  Chickasha, 
Okla.,  has  been  awarded  by  W.  G.  Choate, 
General  Manager  of  the  railwav,  to  Wylie 
Warfield. 

The  Wichita  Falls  &  Northwestern  R.  R. 
Co.,  which  recently  contracted  to  build  its  line 
on  northwest  through  Woodward  to  Fort 
Supply,  Okla.,  has  filed  with  the  secretary  of 
state  a  certificate  of  increase  of  capital  stock 
from  $1,000,000  to  $2,000,000,  which  is  ex- 
pected to  take  care  of  the  proposed  extension. 
The  increase  was  voted  at  a  stockholders' 
meeting  held  at  Altus.  Okla.,  and  is  certified 
by  Frank  Kell.  Vice  President  of  the  com- 
pany ;  Wiley  Blair,  Secretary ;  J.  A.  Kemp ; 
C.  Huff  and  J.  E.  McConnell,  Directors. 

It  has  been  announced  in  Muskokee,  Okla., 
that  construction  work  will  be  completed  on 
the  Warner-Webber  Falls  Ry.  by  August  1. 
Grading  and  bridge  work  will  soon  be  finished 
and  it  is  expected  that  it  will  require  but  a 
short  time  to  lay  the  steel. 

Eight  miles  of  grade  between  Wann  and 
Delaware,  Okla.,  for  the  Cherryvale,  Okla- 
homa &  Gulf  R.  R.  have  been  completed  and 
grading  is  now  in  progress  at  the  Caney,  Kan., 
terminals.  It  is  understood  that  track  laying 
will  be  started  shortly  and  a  portion  of  the 
road  put  in  operation  by  fall.  The  Plunkett 
&  Yale  Co.  of  Caney,  Kan.,  is  now  working  on 
the  grade  from  Wann  toward  Nowater.  The 
contract  covers  an  additional  20  miles  of  the 
road,  and  is  to  be  completed  by  Oct.  1. 

Surveys  are  now  being  made  between  Law- 
ton  and  Ardmore  for  the  permanent  line  of 
the  Ardmore  &  Lawton  R.  R.  This  company 
recently  opened  general  offices  at  Lawton. 
It  has  the  following  officers:  Jake  L.  Hamon 
of  Lawton,  President;  E.  C.  Lee  of  Philadel- 
phia. Vice  President ;  Rol.  L.  Robertson  of 
Lawton,  Second  Vice  President ;  Eli  R.  Sut- 
ton of  Philadelphia,  Secretary ;  A.  Leighton 
Howe  of  Philadelphia,  Treasurer,  and  Col.  A. 
N.  Bullit  of  Fort  Worth,  Tex.,  Chief  Engi- 
neer. 

Oregon. 

The  Hood  River  Terminal  Co.  of  Port- 
land has  been  incorporated  with  a  capital 
stock  of  $5,000,  the  incorporators  including 
W.  A.  DeLashmutt  and  W.  S.  Chapman  of 
Portland.  The  company  proposes  to  construct 
either  a  steam,  gasoline  or  electric  road  from 
a  point  on  the  O.  W.  R.  &  X.  road  in  Hood 
River  to  the  steamboat  landing,  one-half  mile 
east  of  the  city.    The  company  also  desires 
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to  construct  a  line  from  the  north  end  of  First 
St.  in  Hood  River  northerly. 

The  first  of  the  projects  now  under  consid- 
eration by  the  Hill  interests,  which  will  be 
taken  up  in  the  near  future,  is  the  comple- 
tion of  the  Tillamook  line  to  the  coast.  Noth- 
ing has  as  yet  been  decided  definitely. 

Pennsylvania. 

The  New  York,  Ontario  &  Western  Ry.,  C. 
E.  Knickerbocker,  Chief  Engineer,  Middle- 
town,  N.  Y.,  has  had  work  started  on  double 
tracking  from  Carbondale  to  Scranton  and 
on  rebuilding  eight  bridges. 

The  Sunbury,  Lewisburg  &  Milton  Trac- 
tion Co.  is  securing  options  for  right  of  way 
between  the  above  towns  for  its  projected  trol- 
ley line.  This  company  is  backed  by  the  in- 
terests controlling  the  Sunbury  &  Selinsgrove 
Electric  Street  Ry.  Co.  of  Sunbury,  Pa.  W. 
H.  Greenough,  Sunbury,  Pa.,  is  President  of 
the  latter  road. 

City  council  of  Philadelphia  is  to  grant  a 
franchise  to  the  Snyder  Avenue  Ry.  Co.,  a 
subsidiary  company  of  the  Philadelphia  Rapid 
Transit  Co.,  for  the  construction  of  a  double 
line  of  street  railway  tracks  on  Snyder  Ave. 
between  Swanson  and  23rd  Sts,  also  for  ex- 
tensions from  Swanson  St.  to  the  Delaware 
river  and  from  23rd  St.  to  36th  St. 

The  city  council  of  Philadelphia  has  passed 
a  resolution  requesting  the  Philadelphia  Rapid 
Transit  Co.  to  extend  the  tracks  of  several 
South  Philadelphia  lines,  as  follows :  On 
Morris  and  Tasker  Sts.  to  28th,  the  Ellsworth 
and  Wharton  Sts.  line  on  Grays  Ferry  road 
to  36th  St.,  on  36th  St.  to  Wharton  St.  and 
on  Wharton  St.  to  27th  St.  and  the  tracks  of 
the  Point  Breeze  Ave.  line,  on  28th  St.  from 
Jackson  to  Wharton  St. 

Steps  are  being  taken  by  residents  of  Cly- 
mer  for  the  formation  of  a  company  to  build 
a  trolley  line  connecting  Clymer  and  Dixon- 
ville. 

South  Dakota. 

Grading  has  been  commenced  at  Aberdeen, 
S.  Dak.,  for  the  construction  of  the  round 
house  and  shops  to  be  built  at  that  city  and 
detailed  plans  for  the  work  are  nearing  com- 
pletion. 

Tennessee. 

Good  progress  is  reported  on  the  new  line 
of  the  Harriman,  Knoxville  and  Eastern  R.  R. 
now  under  construction  from  Harriman  toward 
Knoxville,  Tenn.  Steel  and  cross  ties  have 
been  distributed  along  a  portion  of  the  right 
of  way.  J.  W.  Bye,  Knoxville,  Tenn.,  who 
has  the  bridge  and  trestle  work  on  the  new 
road,  is  reported  as  having  a  large  force  of 
laborers  rushing  work. 

Texas. 

®H.  D.  McCoy,  Cleburne,  Tex.,  has  been 
awarded  the  following  contract  by  the  Gulf, 
Colorado  &  Santa  Fe :  Construction  of  a 
brick  passenger  station  and  frame  freight 
depot  at  Brady  to  cost  $20,000,  a  power  house 
at  Cleburne  to  cost  $13,000,  and  engine  house 
and  boiler  room  extension  at  Silsbee  to  cost 
$22,000. 

®The  Wichita  Falls  &  Northwestern  Ry. 
has  closed  contracts  for  grading  between 
Ilanimon  and  Supply,  Oklahoma,  via  Vici  and 
Woodward,  Okla.,  aggregating  about  85  miles. 
This  work  is  being  clone  by  the  Texas  &  Okla- 
homa Construction  Co.,  Wichta  Fulls,  Tex., 
who  in  turn  sublets  contracts  for  grading 
from  one  to  five  miles  each,  to  small  contract- 
ors. Contracts  for  grading  have  been  let  and 
about  30  mili  s  of  work  is  already  under  con- 
struction Track-laying  will  begin  about  Aug. 
1st,  out  of  Hammon,  Okla.  Grading  averages 
about  50.000  yds.  per  mile.  A  000-ft.  pile 
trestle  will  be  built  across  Washita  River.  100- 
ft  span  across  Quartermaster  Creek,  2.500-ft. 
pile  trestle  across  South  Canadian  River  and 
a  500-ft.  pile  trestle  across  Wolf  Creek.  The 
Construction  Company  will  do  the  track  laying 
and  bridge  building  with  its  own  forces,  cx- 
Cepl  north  of  Woodward,  Okla.,  where  it  is 
now  advertising  for  contractors  to  do  track- 
laying  and  bridging  Surveys  are  in  prog- 
ress for  a  further  extension  of  this  road 
northwest  from  Woodward,  a  distance  of  68 


miles.  R.  A.  Thompson,  Wichita  Falls,  Tex., 
is  chief  engineer  of  Wichita  Falls  &  North- 
western Ry. 

The  San  Antonio  "Standard"  claims  to  have 
official  information  that  the  directors  of  the 
Houston  &  Texas  Central  Ry.  have  under  con- 
sideration the  construction  of  a  line  from 
Llano  via  Brady  to  San  Angelo  and  parties 
in  touch  with  the  directors  believe  that  pres- 
sure brought  to  bear  by  San  Angelo,  Brady 
and  other  towns  along  the  proposed  route 
would  result  in  the  early  construction  of  the 
road. 

It  is  reported  that  the  San  Benito  Inter- 
urban  line  will  probably  be  extended  to 
Brownsville,  as  much  encouragement  has  been 
received  from  the  large  property  owners  along 
the  route  of  the  proposed  extension.  It  is 
also  said  that  an  extension  of  the  interurban 
to  the  lignite  coal  fields  of  Zapata  county 
would  probably  also  be  built  if  the  corps  of 
engineers,  now  in  the  field,  reports  favorably 
on  the  feasibility  of  the  extension.  A  bonus 
of  $35,000  has  been  asked  of  the  Brownsville 
residents  for  extension  of  the  line  here. 

Citizens  of  Caldwell  are  taking  steps  to 
secure  enough  money  and  land  to  guarantee  a 
free  right-of-way  through  Caldwell  to  a  short 
cut  railroad  from  Stone  City  to  Giddings. 
The  road  will  be  built  by  the  Southern  Pacific 
and  the  Houston  &  Texas  Central.  A  right- 
of-way,  depot  grounds  and  switching  yards 
have  been  secured  and  will  be  offered  to  the 
company  free  of  charge.  Additional  money 
has  also  been  raised  to  buy  the  company  a 
right-of-way  in  any  direction  out  of  the  city 
that  it  may  care  to  extend  the  line. 

The  Gulf,  Colorado  &  Santa  Fe  Ry.,  F. 
Merritt,  Chief  Engineer,  Galveston,  has  been 
assembling  material  for  the  erection  of  docks 
at  Port  Bolivar,  for  the  rapid  loading  of  iron 
ore  into  vessels.  The  docks  will  be  ready  for 
operation  by  Oct.  1.  The  first  docks  will  be 
temporary.  'Between  $35,000  and  $40,000  will 
be  expended  in  the  construction  of  the  docks. 

The  Texas  Central  R.  R.  is  to  remove  its 
round  house  from  Walnut  Springs  to  Cisco, 
and  will  make  the  latter  place  a  division  point. 

Attorneys  of  the  Kansas  City,  Mexico  & 
Orient  Ry.  have  been  conferring  with  the 
State  Railroad  Commission  regarding  the  pro- 
posed issuance  of  bonds  by  this  road  for  the 
construction  of  about  15  miles  of  additional 
track  west  of  Mertens. 

The  St.  Louis  &  San  Francisco  R.  R.,  which 
recently  purchased  the  Brownwood  North  & 
South  R.  R.,  is  planning  to  immediately  com- 
plete the  line.  T.  Yates,  construction  engineer 
of  the  Frisco,  has  gone  to  Brownwood  and 
opened  offices  there,  and  will  superintend  the 
construction  work. 

A  transfer  track  to  connect  with  the  St. 
Louis  Southwestern  Ry.  is  to  be  constructed 
at  McGregor,  Tex.,  by  the  Santa  Fe  System. 

As  a  result  of  the  recent  trip  of  Frisco  offi- 
cials over  the  newly-acquired  Brownsville,  the 
Frisco  is  preparing  to  have  a  complete  re- 
survey  made  of  the  line  with  the  view  of 
reducing  both  curves  and  grades  to  a  mini- 
mum. F.  G.  Jonah,  St.  Louis,  Mo.,  is  Chief 
Engineer  of  Construction  of  the  Frisco. 

Sam  Robertson,  San  Benito,  has  applied  to 
the  city  council  of  Brownsville  for  a  street 
car  franchise  both  for  passenger  and  freight 
service.  It  is  proposed  to  extend  the  San 
Menito  line  cast  of  town  to  serve  the  farmers 
there  and  to  connect  with  the  San  Benito 
system. 

Advices  under  date  of  July  17  state  that 
the  report  that  the  Houston  &  Texas  Central 
K.  R.,  which  let  the  contract  for  the  construc- 
tion of  ils  line  between  Stone  City  and  Lin- 
coln, is  not  true. 

The  Kansas  City.  Mexico  &  Orient  Ry.  Co. 
is  now  laying  track  and  building  bridges  for 
its  line  from  Mcrtzon  west.  The  contract  for 
the  grading  of  ils  main  line  from  Mert/on  to 
Alpine,  Tex  .  has  been  let  to  Roach  &  Stansell, 
Memphis,  Tenn.,  and  San  Angelo,  Tex.,  as 
previously   noted   in   these  columns. 

It  is  understood  that  the  St.  Louis-South- 
western M  otion  licit)  Ry.,  which  recently 
Completed     the    Construction  Of  its  extension 

from    Hamilton    to   Comanche,  Texas,  will 


continue  the  line  beyond  that  place  in  the  Fall. 
W.  T.  Eaton,  Tyler,  Texas,  is  Chief  Engineer. 

Citizens  of  Alpine,  Tex.,  and  officials  of  the 
Kansas  City,  Mexico  &  Orient  Ry.  (Orient) 
have  reached  an  agreement  whereby  the  line 
will  be  completed  to  that  city  by  December  31, 
1912.  Contractors  are  now  working  the  road- 
bed between  Alpine  and  Fort  Stockton. 

Plans  are  being  made  for  the  construction 
of  a  railroad  from  Oakville,  Tex.,  to  Kennedy, 
a  distance  of  30  miles.  A  bonus  of  $150,000 
has  been  subscribed  and  right  of  way  do- 
nated. A  company  will  soon  be  organized  to 
carry  on  the  work.  L.  A.  Whitney,  Oakville, 
Tex.,  is  promoting  the  project. 

The  Texas,  Gulf  &  Northern  R.  R.  has  been 
incorporated  in  Texas  with  a  capital  stock  of 
$175,000  to  build  a  line  from  a  point  near 
Bovina  in  Parmer  County  on  the  Pecos  & 
North  Texas  in  a  southerly  direction  through 
Bailey,  Cochran,  Yoakum,  Gaines,  Andrews, 
Ector  and  Midland  counties,  to  a  connection 
with  the  Texas  and  Pacific  at  Midland,  a  dis- 
tance of  about  190  miles.  The  directors  in- 
clude :  J.  A.  Underwood,  Honey  Grove ;  J.  D. 
Bedford  and  R.  E.  Underwood,  Amarillo ; 
J.  E.  Sadler,  Weatherford,  Texas. 

The  Texas,  New  Mexico  &  Pacific  Ry.,  for- 
merly the  Rock  Island,  Farwell  &  Gulf, 
is  reported  to  have  secured  the  neces- 
sary financial  backing  for  the  construc- 
tion of  its  proposed  line  from  Tucum- 
•  cari,  N.  Mex.,  to  Kerrville,  Texas,  connecting 
with  the  Aransas  Pass  line  in  the  latter  town. 
Beginning  at  Tucumcari,  the  road  will  run  to 
Texico,  and  thence  along  the  eastern  boundary 
of  New  Mexico  to  Knowles,  Eddy  county. 
Still  continuing  south  the  crossing  of  the 
Texas  &  Pacific  line  will  be  made  in  Ector  or 
Midland  counties,  and  the  road  will  then  run 
over  the  Texas  plains  to  El  Dorado,  tapping 
a  rich  cattle  country  and  on  to  Kerrville.  At 
Kerrville  a  direct  connection  is  formed  with 
the  San  Antonio  &  Aransas  Pass  line  which 
passes  through  the  Texas  metropolis  and  on 
down  to  Corpus  Christi  on  the  gulf.  The 
central  division  of  the  line  from  which  the 
construction  work  will  be  supervised  will  be 
at  Knowles,  where  arrangements  are  now  be- 
ing made  for  the  construction  of  a  round 
house,  shops  and  the  general  offices.  The  total 
mileage  will  be  475.  Construction  camps  will 
be  established  at  Knowles,  Texico,  Tecumcari 
and  other  points  along  the  line.  M.  J.  Healy, 
Texico,  N.  Mex.,  is  President. 

A  crew  of  surveyors  under  J.  W.  Stewart, 
Locating  Engineer,  of  the  (Frisco)  St.  Louis 
&  San  Francisco  is  making  the  final  survey  for 
the  route  of  the  proposed  extension  from  Bra- 
dy to  Mason  and  southward,  mentioned  in 
our  last  issue.  Several  preliminary  lines  for 
this  extension  have  already  been  made.  The 
extension  will  terminate  at  some  connection 
with  the  San  Antonio  and  Arkansas  Pass. 
The  route  of  this  extension  lies  through  Ma- 
son, Gillespie  and  Kendall  counties.  The  citi- 
zens of  these  counties  have  made  handsome 
overtures  to  the  Frisco  to  come  their  way. 

H.  W.  Dean,  Secretary  of  the  Palacios,  San 
Antonio  &  Pecos  Valley  R.  R.  recentlv  ap- 
peared before  the  Commissioners'  Court  of 
Matagorda  County  at  Bay  City,  Texas,  to  ask 
for  right  of  way  for  the  proposed  line  over 
one  of  the  public  roads  in  the  eastern  part  of 
the  county.  Preliminary  arrangements  have 
been  about  completed  and  actual  construction 
work  will  be  started  shortly. 

Plans  will  be  submitted  shortly  by  the  rail- 
road officials  for  the  construction  of  a  branch 
track  through  the  campus  and  up  to  the  main 
building  of  the  University  of  Southern  Meth- 
odists, at  Dallas,  Tex. 

C.  S.  Young,  San  Antonio  Tex.,  wdio  has 
been  awarded  the  contract  for  making  two 
surveys  for  the  lirownsville  R  R.,  has  started 
work.  An  eastern  and  a  western  route  will 
be  surveyed  as  far  south  as  the  line  of  the 
Texas-Mexican  railroad.  It  is  thought  that 
both  routes  will  pass  through  Pleasanton,  the 
eastern  then  continuing  down  through  Oak- 
ville to  Alice,  while  the  western  will  probably 
strike  Cainpbellton.  thence  to  San  Diego 
Young  will  probably  survey  the  eastern  route 
Inst      \ltei   the  surveying  party  has  been  at 


•J«  indicates  work  now  open  for  bids.    0  indicates  a  contract  let  recently. 
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work  for  a  matter  of  ten  days  or  two  weeks, 
solicitors  wil  be  sent  out  along  the  line  to 
raise  bonuses.  This  will  be  done  along  both 
routes  and  the  amounts  subscribed  by  the  peo- 
ple to  be  served  will  largely  determine  which 
route  will  be  selected. 

The  Crystal  City  &  Uvalde  R.  R.  is  planning 
to  start  work  immediately  on  the  proposed 
extension  of  the  railroad  from  Gardendale 
to  Dulls,  a  distance  of  25  miles.  The  route 
as  projected  will  be  through  one  of  the  rich- 
est agricultural  sections  of  the  state.  E. 
Breaker,  Crystal  City,  Texas,  is  Chief  Engi- 
neer of  the  company. 

Utah. 

Surveys  have  been  made  for  the  construc- 
tion of  the  proposed  electric  interurban  rail- 
way from  Salt  Lake  City,  Utah,  to  the  south- 
ern end  of  Utah  County,  terminating  at  Pay- 
son  or  probably  Nephi.  An  estimate  of  the 
cost  is  now  being  made  by  William  Ashton, 
Salt  Lake  City,  of  the  Oregon  Short  Line. 
When  the  line  can  be  finished  will  depend 
in  great  measure  on  installing  the  power  nlant. 
The  construction  work,  grading,  laying  of 
rails,  setting  of  poles  and  stringing  of  wires 
will  not  take  long.  Part  of  the  right  of  way 
has  already  been  secured.  The  Utah  County 
officials  have  granted  the  use  of  the  highway, 
but  it  will  not  be  used  all  the  way.  The 
line  will  go  through  Provo,  Pleasant  Green 
and  follow  the  Jordan  river  up  to  Salt  Lake. 
The  men  behind  the  proposed  road  are  Simon 
Bamburger  of  Salt  Lake  City,  James  S.  Mc- 
Beth  of  Payson,  W.  L.  Hayes  of  Pleasant 
Grove,  George  C.  Whitmore  of  Nephi,  A.  J. 
Evans  of  Lehi,  John  D.  Dixon  of  Provo  and 
many  other  prominent  capitalists  of  Utah  and 
Salt  Lake  counties. 

The  Pioche-Pacific  R.  R.  Co.,  Pioche,  Nev., 
has  been  incorporated  for  the  purpose  of  con- 
structing a  line  of  railroad  between  the  towns 
of  Pioche  and  Royal  City,  Lincoln,  Nev.,  a 
distance  of  about  20  miles.  The  incorporators 
are  Ernest  R.  Woolley,  F.  R.  Woolley,  E.  A. 
Culbertson,  Eddv  Lee  and  Frank  M.  Foote, 
all  of  Salt  Lake  City,  Utah. 

Press  reports  quote  George  J.  Bancroft,  who 
made  the  preliminary  surveys  for  the  pro- 
posed Moffat  tunnel  through  the  main  range 
in  Colorado,  as  stating  that  the  Dotsero  cutoff 
connecting  the  Denver  &  Rio  Grande  and  the 
Moffat  railroad  giving  the  latter  road  an  inlet 
to  Salt  Lake  City,  will  be  commenced  at  once. 
The  Dotsero  cutoff  will  reduce  the  railroad 
distance  between  Denver  and  Salt  Lake  City 
to  about  100  miles  less  than  the  Union  Pacific 
mileage  and  160  miles  less  than  that  of  the 
present  Denver  &  Rio  Grande  route.  The  cut- 
off will  extend  from  Orestod  on  the  Moffat 
road  to  Dotsero  on  the  D.  &  R.  G.  This 
cutoff  will  be  about  42  miles  in  length  and 
will  cost  $30,000  per  mile,  or  a  total  of 
$1,260,000. 

Virginia. 

Advices  from  Heathsville,  Va.,  state  that 
the  survey  for  the  line  of  the  Northern  Neck 
R.  R.  has  been  started.  It  will  be  made  first 
from  Doswell,  in  Hanover  County  to  Tappa- 
bannock  in  Essex  County,  thence  through  the 
Northern  Neck  to  Sandy  Point  in  North- 
umberland where  the  terminal  will  be  located. 
L.  R.  Wilcox,  Fredericksburg,  Va.,  is  En- 
gineer. 

The  Chesapeake  &  Ohio  has  completed  its 
double  track  work  on  the  Peninsula  Division 
between  Norfolk  and  Richmond.  Heavy  rail 
lias  been  laid  on  rock  ballast. 

Washington. 

©CourIi  ren  &  Waldson,  Spokane,  Wash.,  as 
noted  in  our  last  issue,  have  been  awarded 
the  contract  by  the  Great  Northern  Ry.  for 
the  construction  of  25  miles  of  railroad  road- 
bed from  Republic,  Wash.,  down  to  San  Poil 
Valley. 

The  Bellingham,  Mt.  Baker  &  Spokane  In- 
terurban R.  R.  Co.  of  Bellingham,  recently  in- 
corporated with  a  capital  stock  of  $22,500,000, 
proposes  the  construction  of  a  line  to  have 
an  ultimate  length  of  288  miles.  The  full 
route  of  the  line  has  not  yet  been  decided 
upon,  but  a  preliminary  survey  has  been  made 


by  which  the  line  will  start  at  Bellingham, 
touch  at  Deming,  then  to  Glacier,  from  there 
to  the  headwaters  of  the  North  Fork  of  the 
Nooksack  river,  where  a  tunnel  of  almost  one 
mile  in  length  will  be  required ;  from  there 
to  and  along  the  Skagit  river,  thence  along 
Slate  creek  to  near  Barron,  where  a  tunnel 
of  more  than  one  mile  will  be  necessary ;  from 
there  down  the  Methew  river  and  valley  to 
Twisp,  to  Silver,  to  Methow,  to  Pateros  at  the 
junction  of  the  Methew  and  Columbia  rivers, 
and  thence  along  the  Columbia  river  and  into 
Spokane.  The  line  will  tap  Whatcom,  Stev- 
ens, Ferry,  Okanogan,  Lincoln  and  Douglas 
counties.  The  incorporators  are :  Joseph 
Morrison,  J.  E.  Morrison  and  Albert  E.  Mead 
of  Bellingham,  W.  L.  Hart  of  Blaine,  F. 
Peace  of  Vancouver,  B.  C. ;  M.  P.  Hurd  of 
Mt.  Vernon,  J.  W.  Welsh  of  Vancouver, 
B.  C. ;  A.  C.  McLean  of  Seattle,  Z.  E.  Hawk- 
ins of  Nome,  Alaska,  and  C.  E.  Wingate  of 
Tilden,  Wash. 

Deibble  &  Hawthorne,  Tacoma,  Wash.,  have 
started  work  on  their  contract  with  the  Ore- 
gon-Washington Railroad  &  Navigation  Co. 
for  the  trestle  work  preparatory  to  the  big 
fill  on  the  tide  flats.  Twohy  Bros,  will  have 
charge  of  the  earth  work.  The  cost  of  the 
work  is  estimated  at  over  $200,000. 

West  Virginia. 

The  Morgantown  &  Mount  Morris  Trolley 
Co.,  Morgantown,  W.  Va.,  has  secured  practi- 
cally all  right-of-way  for  its  projected  8-mile 
line.  The  necessary  capital  for  construction 
purposes  is  reported  to  have  been  secured  and 
it  is  understood  that  the  line  will  be  built 
this  year. 

The  Baltimore  &  Ohio  R.  R.  has  started 
extensive  improvements  in  the  Rowlesburg 
territory  of  the  work  alloted  in  the  several 
million  dollars  expenditure  on  the  main  line 
in  West  Virginia.  The  helper  station  and 
yards  are  being  moved  from  Rowlesburg  to 
M.  and  K.  Junction,  a  mile  away. 

The  Harrisville  Southern  R.  R.  Co.  has  been 
incorporated  in  West  Virginia  to  build  a  rail- 
road line  from  Harrisville  in  Richie  County 
to  Cornwallis.  The  capital  stock  of  the  com- 
pany is  $50,000  and  the  incorporators  are 
W.  S.  Stout,  A.  O.  Wilson,  H.  M.  Rymer,  W. 
W.  Lawrence,  B.  F.  Patton,_  J.  B.  West  fall 
and  A.  C.  Fisher,  all  of  Harrisonville,  W.  Va. 
Wisconsin. 

The  State  Railroad  Commission  will  hold  a 
hearing  on  Aug.  2  on  the  application  of  the 
Winconsin  &  Northern  R.  R.,  W.  Cambier, 
Chief  Engineer,  Oshkosh,  Wis.,  for  a  certifi- 
cate of  public  convenience  and  necessity  for 
an  extension  from  a  point  near  Western  Sid- 
ing, in  Langlade  county,  through  Outagamie 
county  and  a  portion  of  Appleton  to  Men- 
asha.  According  to  the  proposed  right  of 
way,  as  it  appears  in  the  commission's  offi- 
cial notice,  the  company  plans  to  build  its  line 
from  Black  Creek,  in  Outagamie  county,  to 
Kaukauna,  cross  the  Fox  river  to  Combined 
Locks  and  Kimberly.  From  Kimberly  the 
route  is  the  shortest  possible  to  the  south- 
easterly limits  of  Appleton,  crossing  the  for- 
mer West  property  and  continuing  along  the 
former  Wisconsin  Central  right  of  way. 

Canada. 

•J«Bids  are  asked  until  noon  Aug.  3,  by  the 
Commissioners  of  the  Transcontinental  Ry., 
P.  E.  Ryan,  Secretary,  Ottawa,  Ont.,  for  the 
erection  of  station  and  other  buildings  re- 
quired along  the  line  Qf  the  Transcontinental 
Railway,  as  follows :  Section  10 — From  Coch- 
rane to  Currie,  in  the  Province  of  Ontario; 
Section  11 — From  Fraser  to  Grant,  in  the 
Province  of  Ontario :  Section  12 — From  Su- 
perior to  Dugald,  in  the  Province  of  Ontario ; 
1,000-ton  Coaling  Station  at  Grant,  Mile  232.7, 
District  "D."  Plans  and  specifications  may 
be  seen  and  full  information  obtained  at  the 
office  of  Gordon  Grant,  Chief  Engineer,  Otta- 
wa, Ont.,  and  at  the  following  district  offices: 
For  Sections  10  and  11  and  the  1,000-ton  Coal- 
ing Station,  A.  N.  Molesworthy.  District  En- 
gineer, Cochrane,  Ont. ;  for  Section  12,  S.  R. 
Poulin,  District  Engineer,  St.  Boniface,  Man. 

©Contracts  for  the  construction  of  the  Sud- 


hury-Port  Arthur  Division  of  the  Canadian 
Northern  Ontario  Ry  (a  Canadian  Northern 
line),  have  been  let  to  Foley  Bros.,  St.  Paul, 
Minn.,  and  the  Northern  Construction  Co., 
Winnipeg,  Man.  The  contracts  covered  all 
the  work  except  the  superstructure  for  steel 
bridges  and  buildings.  The  work,  bids  for 
which  were  opened  July  1  at  Toronto,  is  di- 
vided into  three  sections,  as  follows:  (1) 
Port  Arthur  to  a  point  on  the  boundary  line 
between  Districts  of  Thunder  Bay  and  Al- 
goma;  (2)  From  end  of  Section  1  to  Kapus- 
kasing  Lake;  (3)  Kaypuskasing  Lake  to  Sell- 
wood  Jet.  The  contracts  cover  about  550  miles 
of  line  and  amount  to  about  $15,000,000.  To- 
tal work  is  to  be  completed  by  Oct.  1,  1913. 
The  contractor's  headquarters  for  this  work 
will  probably  be  located  at  Port  Arthur,  Ont., 
with  O.  W.  Swenson  in  charge. 

®The  Alberta  Central  Ry.,  J.  Carlyle  Moore, 
Red  Deer,  Alberta,  Vice  President,  has  let  a 
contract  for  60  or  70  miles  of  grade  to  Dun- 
can F.  MacArthur,  of  Winnipeg.  The  Al- 
berta Central  has  already  completed  with  its 
own  outfit  about  40  miles  of  grade.  This  com- 
pany proposes  to  construct  a  line  from  The 
Yellowhead  Pass  to  Moose  Jaw,  the  plans  be- 
ing filled  for  such  a  road.  The  line  will  run 
parallel  to  the  Canadian  Pacific  for  several 
miles  into  Moose  Jaw.  The  present  objective 
of  the  company  is  the  Brazeau  coal  fields. 

®The  following  have  secured  sub-contracts 
from  P.  Welch,  Spokane,  Wash.,  and  the 
Northern  Construction  Co.,  Vancouver,  B.  C, 
for  work  on  the  Canadian  Northern  line  be- 
tween Hope  and  Kamloops,  B.  C. :  Aylnier 
Brothers  &  Henning  of  Vancouver,  B.  C, 
Hope  to  Yale,  14  miles;  Burns  &  Jordan, 
Spokane,  Wash.,  Yale  east,  14  miles;  George 
Chew,  Spokane,  "ixk  miles;  George  Cunning- 
ham &  Co.,  of  Greenwood,  B.  C,  5%  miles  to 
Boston  Bar;  W.  P.  Tiernev,  Vancouver,  11 
miles ;  A.  E.  Griffin  &  James  Welch,  19  miles 
to  Lytton ;  Grant,  Smith  &  Co.,  Seattle,  Lytton 
to  Spence's  Bridge,  23  miles;  Twohy  Brothers, 
Portland,  Ore.,  Spence's  Bridge  east,  41  miles; 
Grant,  Smith  &  Co.,  30  miles  to  Kamloops. 

®The  Algoma  Central  &  Hudson  Bay  Ry., 
R.  S.  McCormick,  Chief  Engineer,  Sault  Ste. 
Marie,  Ont,  is  understood  to  have  just  let 
contracts  for  an  extension  to  connect  Sault 
Ste.  Marie,  Ont.,  with  the  Grand  Trunk  Pa- 
cific. The  extension  will  cost  about  $3,000,000. 
Tenders  for  this  work  were  opened  July  15. 

A  special  meeting  of  the  stockholders  of 
the  Toronto  Ry.  Co.  (electric),  Toronto, 
Ont ,  will  be  held  Aug.  14  to  approve  an  in- 
crease of  $4,000,000  to  $12,000,000  in  the  cap- 
ital stock,  recommended  by  the  directors. 

According  to  a  report  by  the  city  engineer 
of  Winnipeg,  Man.,  the  proposed  subway  un- 
der the  Canadian  Pacific  Ry.  tracks  at  Prin- 
cess St.  would  necessitate  an  expenditure  of 
$220,000. 

A  large  delegation  from  northern  Saskatche- 
wan recently  held  a  conference  with  the  offi- 
cials of  the  Canadian  Pacific  to  secure  the 
completion  of  the  old  Manitoba  &  North 
Western.  According  to  their  statements  it 
was  the  original  intention  to  build  this  line 
which  runs  through  Yorkton  on  to  Prince 
Albert  through  Wadena.  At  the  present  time 
the  road  runs  to  Tufnell  and  then  instead  of 
proceeding  on  to  Prince  Albert  turns  west  to 
Lanigan  and  Saskatoon  quite  contrary  to  the 
original  intention.  The  delegates  urged  the 
company  to  build  the  line  through  to  Prince 
Albert  and  to  pass  through  Wadena.  The 
road  would  serve  a  large  number  of  settlers 
who  are  already  located  and  would  open  up 
country  which  at  the  present  time  is  too  far 
from  the  markets. 

Officials  of  the  Canadian  Northern  Ry.  Co. 
have  submitted  to  the  City  Council  of  Moose 
Jaw,  Sask.,  plans  for  the  entrance  of  the 
road  into  that  city,  including  the  proposed 
station  and  yard  sites.  The  improvements 
will  necessitate  the  construction  of  a  1.009  ft. 
bridge.  M.  H.  MacLeod,  Winnipeg.  Man.,  is 
General  Manager. 

The  Ottawa  &  Morrisburg  Electric  Ry.  Co. 
will  hold  a  meeting  at  its  offices  at  Morewood, 
Ont.,  on  July  28.  for  completing  its  organiza- 
tion.   The  company  is  reported  to  have  sold 


•J*  indicates  work  now  open  for  bids.    0  indicates  a  contract  let  recently. 
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$135,000  worth  of  stock  and  is  understood  to 
be  planning  to  immediately  begin  construc- 
tion work. 

The  latest  figures  given  out  show  that  the 
Canadian  Pacific  Ry.  now  has  under  contract 
1,020  miles  of  line.  Of  this  897  miles  is  being 
laid  as  single  track.  The  other  126  miles  is  in 
double  track  construction  on  four  lines,  11 
miles  being  laid  in  connection  with  Montreal 
terminals,  15  miles  being  laid  between  Smith 
Falls  and  Glentay,  77  miles  between  Portage 
la  Prairie  and  Brandon,  and  23  miles  between 
Pasqua  and  Caron.  Of  these  extensions  the 
last  is  the  only  one  which  will  probably  not 
be  finished  and  in  commission  this  year.  Most 
of  the  11  miles  of  double  tracking  put  down 
to  Montreal  terminals  has  already  been  laid, 
the  new  yard  extension  at  Place  Viger  station 
taking  most  of  it.  On  the  Portage  la  Prairie 
line,  95  per  cent  of  the  grading  has  been 
completed  and  as  this  work  is  being  rushed,  it 
is  expected  that  the  whole  of  the  new  track 
will  be  in  operation  by  the  end  of  December. 
On  the  single  track  construction,  work  is  be- 
ing done  practically  from  ocean  to  ocean,  and 


there  are  at  present  20  new  lines  being  built. 
The  longest  of  these  is  from  Craven  to  Colon- 
say,  a  distance  of  110  miles.  Fifty  per  cent  of 
the  track  has  been  laid  on  this  line  and  it  will 
probably  be  completed  by  the  end  of  the  year. 
The  Outlook-Kerrobert  extension,  which  is 
101  miles,  will  take  somewhat  longer  to  com- 
plete than  the  Craven  Colonsay  branch,  ow- 
ing to  the  time  necessary  to  complete  the  big 
bridge  at  Outlook,  but  on  the  new  line  from 
Forward,  west  towards  Lethbridge,  26  miles 
of  track  have  been  laid  out  of  a  total  of  46, 
so  that  it  will  be  finished  in  a  few  months. 
Other  branches  which  will  be  finished  in  a 
short  time  are,  Wardner  northerly  Galloway 
to  Waldo,  Cameron  Lake  to  Alberni,  Tilson 
to  Alida,  Irrvana  to  Alberni  and  Coldwater  to 
Bothany.  The  latter  branch  is  76  miles  long. 
The  following  figures  show  the  location  and 
length  of  the  new  branches :  Coldwater  to 
Bothany,  76  miles;  Guelph  junction  to  Hamil- 
ton, 16  miles ;  Tillston  to  Alida,  25  miles ;  Es- 
tevan  toward  Forward,  55  miles ;  Forward  to- 
ward Lethbridge,  46  miles ;  Regina  to  Bulyea, 
43  miles;  Craven  to  Colonsay,  110  miles;  Out- 


look to  Kerrobert.  101  miles ;  Moose  Jaw 
southwesterly,  35  miles ;  Swift  Current,  south- 
easterly, 45  miles ;  Swift  Current  northwest- 
erly, 35  miles ;  Carmangay  to  Aldersyde,  57 
miles ;  Castor  toward  Kerrobert,  60  miles ; 
Golden  southerly,  42  miles ;  Wardner  norther- 
ly, 25  miles ;  Galloway  to  Waldo,  12  miles ; 
Irrvana  to  Standard,  37  miles ;  Cameron  Lake 
to  Alberni,  27  miles ;  Wilkie  toward  Angiia,  25 
miles ;  Wilkie  toward  Kerrobert,  25  miles. 

The  Central  Canadian  Ry.  &  Power  Co.,  has 
filed  its  plans  for  its  proposed  line.  This  line 
is  another  of  the  projects  to  connect  Winni- 
peg with  the  beaches  and  harbors  on  the  east 
and  southeast  shore  of  Lake  Winnipeg.  It  is 
stated  that  this  line  is  being  backed  by  the 
Canadian  Pacific.  The  plans  call  for  a  line 
from  East  Selkirk  in  a  northeasterly  direction 
to  Thalburg,  and  then  on  through  to  Fort 
George  on  the  Winnipeg  river,  a  few  miles 
to  the  south  of  Fort  Alexander.  From  Thal- 
burg another  line  runs  north  to  Balsam  bay, 
and  from  there  follows  the  lake  shore  line  to 
Victoria  Beach,  giving  communication  with  all 
intervening  points. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

The  County  Commissioners  at  Huntsville. 
Ala  ,  have  decided  to  make  a  model  highway 
of  Meridianville  pike  with  the  $4,000  allotted 
the  county  by  the  state  and  county  treasury. 

California. 

®Casley  &  Henwood  of  San  Jose,  Cal.,  have 
been  awarded  the  contract  by  the  Board  of 
County  Commissioners,  San  Jose,  for  chang- 
ing the  Cochran  road,  for  $2,000.  Bids  for 
the  grading  of  the  Gilroy-Hot  Springs  road 
have  been  rejected.    Bids  were  opened  July  5. 

The  Good  Roads  club  of  Grass  Valley,  Cal., 
has  inaugurated  a  movement  having  for  its 
object  the  construction  of  a  road  to  the  sum- 
mit of  Banner  mountain,  about  three  miles 
southeast  of  Nevada  City. 

Bonds  in  the  sum  of  $40,000  have  been  voted 
in  Montecito,  Cal.,  for  the  construction  of 
five  miles  of  macadam  pavement  and  the  im- 
provement of  roads. 

Delegates  from  all  sections  of  Sacramento 
County  at  a  recent  meeting  held  in  Sacra- 
mento, Cal.,  adopted  a  resolution  demanding 
the  calling  of  a  bond  election  to  raise  from 
$3,500,000  to  $5,000,000  to  improve  293  miles 
of  roads  in  the  county.  An  executive  com- 
mittee was  appointed  to  plan  the  campaign  in 
three  districts. 

State  Engineer  Nat.  Ellery  of  California 
has  authorized  one  of  his  deputies,  George 
Kimble,  to  start  the  survey  of  the  proposed 
state  highway  from  Meyer's  station  to  Mc- 
Kinney's  on  Lake  Tahoe.  The  last  legislature 
appropriated  $25,000  for  this  work. 

State  Engineer  Nat.  Ellery  has  sent  Engi- 
neer D.  Nicholson  to  make  a  report  and  start 
work  upon  the  Lassen  state  highway.  The 
plan  is  to  open  up  and  improve  the  road  from 
Pittsvillc  to  Lookout  in  Modoc  County.  This 
work  was  authorized  by  the  last  legislature 
under  an  appropriation  of  $5,000. 

Colorado. 

All  protests  against  the  paving  of  the  busi- 
ness streets  of  Colorado  Springs,  Colo.,  have 
been  withdrawn  and  the  work  will  be  com- 

IlietK  ed  Sept.  I. 

District  of  Columbia. 
•{•Rids  will  be  received  until  11  a.  m.,  Aug. 
21,  by    Maj.  H.  L  Pettus,  Quartermaster, 

Washington,  I).  C,  for  the  work  of  repairs 
to  tin-  roadway  at  the  Culpcper,  Va.,  National 

<  enielery.  Specifications  may  be  had  (if  the 
Superintendent     of     National  Cemetery,  Cnl 

pepcr.  Va. 

•{•Rids  will  he  received  until  2  p.  m.,  July 
31,  \i\   '  '.inuussioiiers  . . f  the  District  of  Co 
lutnbia,  Washington,  D.  C,  for  grading  cer- 
tain streets  in  the  District. 


Georgia. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
4,  by  Chairman  Street  Committee  at  the  of- 
fice of  R.  M.  Clayton,  Chief  Engineer  of  Con- 
struction, Atlanta,  Ga.,  for  the  alterations  of 
reinforced  concrete  tunnel  on  A.  B.  &  A.  R. 
R.  for  widening  West  Mitchell  St. 

Illinois. 

®The  Board  of  Local  Improvements,  Chi- 
cago, 111.,  Chas.  A.  V.  Standish,  Secretary, 
has  awarded  the  following  contracts  for  pav- 
ing :  Winona  Av.,  asphalt,  The  American  As- 
phalt Paving  Co.,  133  W.  Washington  St., 
Wabansia  Av.,  Clybourn  Av.,  etc.,  No.  1  gran- 
ite blocks,  Jas.  A.  Sackley  Co.,  307  Cham- 
ber of  Commerce  Bldg.,  Wabansia  Av.,  West- 
ern Av.,  etc.,  The  American  Asphalt  Paving 
Co.,  Wabansia  Av.,  California  Av.,  etc.,  The 
American  Asphalt  Paving  Co.,  Osgood  St., 
asphalt.  The  American  Asohalt  Paving  Co., 
E.  95th  St.,  brick,  Citizens'  Construction  Co., 
133  W.  Washington  St.,  S.  Oakle--  Av.,  asphalt, 
The  American  Asphalt  Paving  Co.,  W.  Madi- 
son St.,  creosoted  wooden  blocks.  Parker 
Washington  Co.,  133  W.  Washington  St.,  52nd 
St.,  asphalt,  The  American  Asphalt  Paving' 
Co.,  N.  42nd  Av.,  asphalt,  The  American  As- 
phalt Paving  Co..  N.  42nd  Av.,  North  Ave., 
etc.,  asphalt,  Standard  Paving  Co.,  9  S.  La 
Salle  St.,  E.  41st  St.,  asphalt,  The  American 
Asphalt  Paving  Co.,  N.  40th  Ave.,  brick.  A. 
N.  Todd,  514  N.  Hamlin  Av.,  Elston  Av., 
asphalt,  Smith  &  Brown,  128  N.  La  Salle  St., 
alley,  Cottage  Grove  Av.,  etc.,  Jas  A.  Sackley 
Co.,  alley  Germania  PI.,  etc.,  brick,  alley  E. 
38th  St.,  etc.,  alley  Evans  Av.,  etc.,  alley  N. 
Lincoln  St.,  etc.,  alley  Townsend  St.,  alley 
Drcxel  Blvd.,  and  alley  Madison  Av..  etc., 
brick,  pavements  complets..  Jno  A.  McGarry 
&  Co.,  189  W.  Madison  St.,  quantities  and 
prices  published  in  previi  ms  issue. 

®Thc  Board  of  Local  Improvements  of 
Streator,  111.,  has  awarded  the  following  con- 
tracts for  paving:  Smith  &  Swartz,  paving 
Main  and  Water  Sts.,  with  brick,  $1.41  per  sq. 
yd.,  $.50  per  [in.  ft.,  new  curb,  and  $.20  per 
liu.  ft.,  for  resetting  old  curb;  Taylor  Smith, 
paving  Sherman  St.,  $1.42  per  sq.  yd.,  $.50  per 
fin.  ft.,  new  curb.,  and  $.20  per  [in.  ft.,  for 
resetting  old  curb;  John  S.  Haer,  paving 
Cedar  St.,  with  brick,  $1.40  per  sq.  y^.,  $.60 
per  Iin.  ft.,  for  new  curb  and  $.20  per  lin. 
ft.,  for  old  curb. 

The  citi/ens  of  Ashton  Township,  I.cc 
County,  Dixon,  III.,  county  scat,  have  voted 
the  issuance  "I  bonds  lo  the  amount  of  $22,000 
for  the  construction  of  macadam  roads. 

The  City  Council  of  Rroadlands,  111.,  will 
pave  Lincoln  St.,  and  Diller  A  v.,  totaling  one 
quarter  of  a   mile.     Plans  and  specifications 
have    In  i  n    prepared    by    Engineer    Winn  of 


Danville,  and  work  will  begin  within  a  short 
time. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  July  31, 
by  Board  of  Public  Works,  Indianapolis,  Ind., 
for  the  improvement  of  College  Ave.,  from 
34th  St.  to  38th  St.,  by  grading  and  paving 
the  sidewalks. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  their  first  alley 
north  of  Michigan  St.  from  Elder  Ave.  to 
Lynn  St.  by  grading,  graveling  and  rolling 
the  roadway. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  Talbott  Ave. 
from  28th  to  30th  St.  by  grading  and  paving 
the  roadway. 

•{•Bids  will  be  received  until  10  a.  m..  July 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  Eastern  Ave. 
from  New  York  to  Michigan  St.  by  grading, 
graveling  and  rolling  the  roadway. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug.  9, 
by  Board  of  Harrison  County  Commissioners, 
Corydon,  Ind.,  for  the  construction  of  a  free 
gravel  or  macadamized  road  in  Webster  town- 
ship, also  a  road  in  Boone  township.  William 
Taylor  is  Count)-  Auditor. 

•{•Rids  will  be  received  until  noon,  Aug.  8, 
by  Board  of  Pulaski  County  Commissioners. 
Winamac,  Ind.,  for  the  construction  of  two 
roads.  W.  E.  Munchenburg  is  County  Au- 
ditor. 

•{•Rids  will  he  received  until  10  a.  m.,  Aug. 
8,  by  Board  of  Cass  Countv  Commissioners, 
at  Logansport,  Ind..  for  the  construction  of 
a  macadamized  road  in  Jefferson  and  Harrison 
townships.    J.  E.  Wallace  is  County  Auditor. 

r{«Rids  will  be  received  until  11:30  a.  111, 
Aug.  8.  by  Board  of  Clay  County  Commis- 
sioners, Brazil,  Ind.,  for  the  construction  of 
gravel  roads  in  Cass  and  Rrazil  townships. 
E.  A.  Staggs  is  County  Auditor. 

•{•Rids  will  be  received  until  1  :30  p.  in..  Aug. 
8,  by  Roard  of  Wabash  County  Commission- 
ers, Wabash,  Ind.,  for  the  construction  of  a 
hiehway  in  Chester  township.  J.  1'.  Noftzger 
is  County  Auditor. 

•{•Rids  will  be  received  until  2  p.  in..  Aug. 
S,  by  Roard  of  Morgan  Countv  Commission- 
ers, Martinsville,  Ind.,  for  the  construction  of 
a  macadamized  road  in  Jackson  township  J. 
S.  Whitakcr  is  County  \uditor. 

•{•Kid-  will  be  received  until  10  a    111,  Aug. 

7,  by  Board  of  Vermillion  County  Commis- 
sioners, Newport,  Ind..  for  the  construction  of 
a  gravel  road  in  Clinton  township.  11.  Ti 
Payne  is  County  Auditor. 

•{•I!ids  will  be  received  until  1  p    in..  Aug. 

8.  by  Roard  of  Owen  County  Commissioners, 


•{•  indicate!*  work  now  open  for  bids.    *  indicates  a  contract  let  recently. 
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Spencer,  Ind.,  for  the  construction  of  a 
macadamized  road  in  Jackson  and  Jennings 
townships.  G.  W.  Edwards  is  County  Au- 
ditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
7,  by  Board  of  Daviess  County  Commission- 
er--. Washington,  Ind.,  for  the  construction  of 
a  gravel  road  in  Washington  township. 
Thomas  Nugent  is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
7.  by  Board  of  Ripley  County  Commissioners, 
Versailles,  Ind.,  for  the  construction  of  a 
macadam  road  in  Laughrey  township.  Nich- 
olas Volz  is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
7.  by  Board  of  Decatur  County  Commission- 
er? at  Greensburg,  Ind.,  for  the  construction 
of  a  macadmized  road  in  Washington  town- 
ship.   F.  E.  Ryan  is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
7,  by  Board  of  Benton  County  Commissioners, 
Fowler,  Ind.,  for  the  construction  of  two  free 
stone  roads  in  Hickory  Grove  township.  Lem- 
uel Shipman  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
28,  by  Board  of  Rush  County  Commissioners, 
Rtishville,  Ind.,  for  the  construction  of  a  paved 
or  macadam  road  in  Noble  township;  also  for 
cracked  stone  road  in  same  township.  J.  M. 
Stone  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
9,  by  Board  of  Tippecanoe  County  Commis- 
sioners. Lafayette,  Ind.,  for  the  construction 
of  the  3-mile  gravel  road  in  Tippecanoe  town- 
ship. Ind.,  petitioned  for  by  J.  E.  Kalb,  et  al. 

G.  W.  Baxter  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
9,  by  Board  of  County  Commissioners,  Lafay- 
ette, Ind.,  for  the  construction  of  a  2%-mile 
gravel  road  in  Wabash  township.  G.  W.  Bax- 
ter is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
9.  by  Board  of  Tippecanoe  County  Commis- 
sioners, Lafayette,  Ind.,  for  the  construction 
of  the  free  gravel  road  petitioned  for  by  C.  S. 
Magee,  et  al.  The  road  will  be  about  IV2  mile 
in  length.  George  W.  Baxter  is  County  Au- 
ditor. 

•{•Bids  will  be  received  until  10  a.  m.',  Aug. 
9.  by  Board  of  Tippecanoe  County  Commis- 
sioners, Lafayette,  Ind.,  for  the  construction  of 
the  free  gravel  road  petitioned  for  by  O.  Stew- 
art, et  al.,  nearly  3  miles  in  length.  George 
W.  Baxter  is  County  Auditor. 

®The  City  Council  of  Bloomington,  Ind., 
has  passed  a  resolution  calling  for  brick  as  the 
material  to  be  used  in  the  paving  of  East 
Third  St.,  from  College  Ave.  to  Forest  PI. 
Blair  &  Kerr,  at  $42,200,  secured  this  contract. 

©Following  bids  were  recently  received  by 
the  Board  of  County  Commissioners,  Coving- 
ton, Ind.,  for  the  construction  of  the  G.  C. 
Wilhite  road,  near  Cates,  and  the  Stephen  B. 
Allen  road,  north  of  Cates :  Wilhite  Road — 
F.  Cunningham,  $7,490 ;  Martin  Starkey  &  Co., 
$6,565,  awarded  contracts ;  S.  S.  Martin,  $7,869, 
and  E.  E.  McKee,  $6,745.  Allen  Road— D.  H. 
Fatout,  $4,300;  F.  Cunningham,  $3,875,  award- 
ed contract ;  Martin.  Starkey  &  Co.,  $4,449 ;  S. 
S.  Martin,  $4,099;  E.  E.  McKee,  $4,395,  and 

H.  C.  Jester,  $3,945. 

®The  County  Commissioners,  Greencastle, 
Ind.,  and  the  Parke  County  Commissioners 
have  let  the  contract  for  the  construction  of 
the  Brattain  road  to  S.  A.  Noble  for  $5,088, 
and  the  contract  for  the  construction  of  the 
Shonkwiler  road  to  Isaac  Irwin  for  $2,975. 

®The  Clinton  County  Commissioners,  Leb- 
anon, Ind.,  have  awarded  Adams  Bros.,  of 
that  city,  the  contract  for  the  construction  of 
the  W.  H.  Roberts  road  for  $2,971. 

®Chris  Musser  of  Decatur,  Ind.,  has  been 
awarded  the  contract  by  the  Commissioners 
of  Allen  and  Adams  Counties  at  Decatur, 
Ind.,  for  the  construction  of  the  Louis  Weber 
macadam  road  on  the  line  between  Madison 
Township  and  Root  Township,  for  $8,100. 
Bids  were  opened  July  21  by  H.  S.  Michaud, 
Auditor  of  Adams  County. 

A  preliminary  order  for  paving  Lowell  Ave., 
from  Hawthorne  lane  to  Arlington  Ave.,  with 
asphalt  has  been  adopted  by  the  Board  of 
Public  Works  of  Indianapolis.  Ind.  The  con- 
tract will  probably  be  awarded  to  George  War- 


mouth  at  $3.25  per  Lin.  ft.,  on  each  side  of  the 
street  and  $3,700  for  street  and  alley  inter- 
sections. 

The  Town  Board  of  Bloomfield,  Ind.,  has 
been  petitioned  by  property  owners  for  the 
paving  of  the  streets  around  the  court  house 
square  with  brick,  and  the  paving  of  Franklin 
St.,  for  a  distance  of  two  blocks  from  the 
public  square  toward  the  Illinois  Central 
Depot. 

The  Board  of  Commissioners  of  Martin 
County,  Ind.,  has  called  an  election  for  July 
29  for  the  purpose  of  voting  for  or  against 
the  construction  of  free  graded  roads  in  Hal- 
bert  township.  John  T.  Morris,  Shoals,  Ind., 
is  County  Auditor. 

Iowa. 

®M.  Ford,  of  Cedar  Rapids,  la.,  has  been 
awarded  the  contract  by  the  city  of  Shenan- 
doah, la.,  for  the  construction  of  24,000  sq. 
yds.  of  asphaltic  concrete  pavement  for 
$1.77  9-10  per  sq.  yd.  Bids  were  opened  Jjuly 
18,  by  F.  L.  Cain,  City  Engineer. 

The  City  Council  of  Marshalltown,  la.,  has 
passed  a  resolution  declaring  of  intention  to 
pave  eight  more  blocks  of  street  with  con- 
crete. The  streets  included  are :  West  State 
St.,  between  Sixth  and  Seventh  Sts.,  one 
block ;  Seventh  St.,  Church  to  Jerome  Sts., 
five  blocks ;  North  Second  St.,  between  Main 
and  State  Sts.,  one  block;  South  Third  Ave., 
from  Nevada  St.,  to  the  north  track  of  the  C. 
&  N.  W.  railway,  about  one  block 

Kansas. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Aug.  2,  by  G.  E.  Srauchon,  City  Clerk,  Otta- 
wa. Kan.,  for  grading,  curbing  and  paving 
Willow  St..  from  3d  to  7th  and  Ash  St.,  from 
Fifth  to  Sixth  St.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

®Mealy  &  Kelly  of  Overland  Park,  Olathe, 
Kan.,  have  been  awarded  the  contract  by  the 
County  Commissioners,  Olathe,  for  the  rock 
road  known  as  the  Santa  Fc  trail  and  Elm- 
hurst  for  $15,343. 

Kentucky. 

The  property  holders  of  Boone  and  Web- 
ster townships,  Harrison  County,  Ky.,  have 
voted  to  construct  between  seven  and  eight 
miles  of  free  turnpikes  during  this  summer. 
The  highways  will  lead  toward  Corydon, 
which  already  has  a  number  of  improved  out- 
lets to  the  surrounding  country. 

Louisiana. 

•{•Bids  will  be  received  until  Aug.  10,  by  Al. 
C.  Wilson,  Mayor,  Hammond,  La.,  for  the 
construction  of  approximately  6V2  miles  of 
concrete  sidewalks.  Further  information  may 
be  had  of  the  City  Engineer. 

The  Tangipahoa  Police  Jury,  Amite,  La., 
has  granted  the  petition  of  the  citizens  of  the 
Seventh  Ward,  Hammond,  and  will  call  a 
special  election  to  vote  on  the  question  of  levy- 
ing a  5-mill  tax  on  all  property  of  the  ward 
outside  the  municipalities  of  Hammond  and 
Ponchatoula,  to  run  for  10  years,  the  fund  thus 
raised  to  be  used  for  the  construction  of  roads 
throughout  the  country  districts  of  the  ward. 

Maryland. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
1,  by  Board  of  Anne  Arundel  County  Com- 
missioners, Annapolis,  Md.,  for  grading  and 
surfacing  with  macadam  Patapsco  Ave.  in  the 
town  of  Brooklyn,  Md.,  from  First  St.  to 
Pennington  Ave.,  a  distance  of  1  mile.  Plans 
and  specifications  may  be  had  of  the  State 
Roads  Commission,  Baltimore.  Md.  E.  T. 
Hayman  is  Road  Engineer  and  S.  O.  Tilgh- 
man  is  Clerk  of  the  Board. 

Michigan. 

®The  Gogebic  County  Board  of  Supervis- 
ors, Bessemer,  Mich.,  has  awarded  the  con- 
tract for  the  construction  of  an  additional  long 
stretch  of  county  road,  23  miles,  to  Oxnam  & 
Sutherland  of  Ironwood,  Mich.,  for  $840  per 
mile  or  $2.62%  per  rod. 

®Chas.  Kingsley  &  Henry  Schulz  of  St. 
Joseph,  Mich.,  have  been  awarded  the  contract 
by  that  city  for  the  construction  of  brick  pave- 
ment  and   concrete   curb   for  $15,287.  The 


work  includes  8,028  sq.  yds.  of  paving,  3,786 
lin.  ft.  of  curb  and  gutter,  550  ft.  of  12-in.  and 
20-in.  sewer.  Bids  were  opened  July  19.  Will 
Cleary  is  City  Engineer. 

Bids  received  by  Norman  Buckner,  Clerk 
of  Newkirk  Township,  Luther,  Mich.,  on 
July  15,  for  the  construction  of  11%  miles 
of  Class  "B"  State  Reward  Gravel  road,  which 
will  be  built  jointly  by  the  Townships  of  New- 
kirk and  Ellsworth,  have  been  rejected. 

T.  H.  Baker  submitted  the  lowest  bid  to  the 
City  Council  of  Port  Huron,  Mich.,  for  the 
paving  of  Broad  St.  with  Champion  brick,  the 
bid  being  $8,857.  Bids  were  received  on  eight 
kinds  of  brick. 

Minnesota. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
5,  by  A.  V.  Randall,  County  Auditor,  Big 
Stone  County,  Ortonville,  Minn.,  for  the  con- 
struction of  State  Road  No.  4  on  South  line  of 
Sections  5  and  6,  Township  121,  Range  45, 
from  Station  219  to  245  inclusive,  according  to 
plans  and  specifications  on  file,  including  one 
bridge  to  be  let  separate  at  the  option  of  the 
County  Board  of  County.  Work  must  be  com- 
pleted within  three  months  from  date  of  con- 
tract. 

•{•Bids  will  be  received  until  Aug.  1,  by  the 
Fayal  Township  Board,  Eveleth,  Minn.,  for 
the  grading  of  Miller  trunk  road  from  the  St. 
Mary's  lake  pumping  station  to  Half  Moon 
Lake,  a  distance  of  2  miles. 

Mississippi. 

•{•Bids  will  be  received  until  noon,  Aug. 
7,  by  H.  Cassedy,  Chairman  of  the  Highway 
Commissioners,  District  No.  1,  Brookhaven, 
Miss.,  for  grading,  graveling,  construction  of 
culverts  and  bridges  on  approximately  28  miles 
of  public  roads.  Plans  and  specifications 
may  be  seen  at  the  office  of  F.  T.  Myers,  Engi- 
neer, Brookhaven,  Miss.  Bids  must  be  ac- 
companied by  certified  check  for  $1,000,  pay- 
able to  Highway  Commissioners,  District  No. 
1,  Lincoln  County,  Mississippi.  Gravel  to  be 
obtained  from  local  pits.  Roads  to  be  surfaced 
14  and  9  ft.  Approximately  110,000  cu.  yds. 
grading;  168,500  sq.  yds.  gravel  surface;  800 
yds.  concrete  and  1,600  lin.  ft.  vitrified  pipe. 

Missouri. 

The  Boone  County  Court,  Columbia.  Mo., 
has  set  July  29  as  the  day  for  the  special  elec- 
tion for  the  authorization  of  the  eight  mile 
road  district,  of  which  Columbia  is  to  be  the 
center. 

The  Board  of  Public  Works  of  Kansas  City, 
Mo.,  has  ordered  a  resolution  to  pave  15th  St. 
with  creosoted  blocks  from  Virginia  to  Wood- 
land, and  with  asphalt  from  Myrtle  to  Crystal. 

New  Jersey. 

•{•Bids  will  be  received  until  8  p.  m„  Aug. 
1,  by  the  Town  Council,  at  the  office  of  J.  L. 
Wolfe,  Town  Clerk,  West  New  York,  N.  J., 
for  the  improvement  of  28th  St.,  from  Bergen- 
lin  Ave.  to  Dewey  Ave. 

•{•Bids  will  be  received  by  the  Commissioner 
of  Education,  State  house,  Trenton,  N.  J., 
until  6  p.  m.,  Aug.  8,  for  grading  and  improv- 
ing the  grounds  of  the  Montclair  State  Nor- 
mal School  and  for  laying  walks  on  the  same. 
Plans  and  specifications  for  the  above  work 
may  be  seen  at  the  office  of  the  State  Normal 
School  at  Montclair  Heights,  N.  J. 

®The  Kelley-McFeeley  Co..  of  Camden,  N. 
J.,  is  the  probable  contractor  for  the  resurfac- 
ing of  the  Camden  and  Westfield  Turnpike 
at  $36,149.  The  work  will  include  furnishing 
gravel,  crushed  stone  and  amiesite.  Bids  were 
opened  July  19  by  J.  J.  Albertson,  Camden 
County  Engineer. 

®The  Common  Council  of  Trenton.  N.  J., 
has  awarded  J.  C.  Rock  of  Philadelphia,  Pa„ 
the  contract  for  the  paving  of  Genesee  St.. 
with  filbertine  for  $1.49  per  sq.  yd.,  totaling 
$42,000. 

The  Common  Council  of  Dover,  N.  J.,  has 
authorized  the  street  department  to  proceed 
with  the  paving  of  Blackwell  St.,  with  mac- 
adam and  amiesite. 

New  York. 

®The  Hastings  Pavement  Co..  has  been 
awarded  the  contract  by  the  city  of  Johnstown. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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N.  Y.,  Grover  E.  Yerdon,  City  Clerk,  for  the 
construction  of  asphaltic  pavement  on  South 
Perry  St.,  between  Main  St.  and  Clinton  Ave., 
for  $8,346.  The  work  includes  2,946  sq.  yds. 
of  pavement  and  1,480  lin.  ft.  of  new  and  old 
curb.    Bids  were  opened  July  3. 

A  bill  has  been  introduced  in  the  state  sen- 
ate, Albany,  N.  Y.,  to  add  to  a  new  state  high- 
way in  Albany  and  Greene  Counties,  to  be 
known  as  5-B.  The  proposed  road  will  con- 
nect Cairo,  Greene  County,  with  Durham  by 
a  route  west  through  East  Durham,  thence 
north  to  a  point  on  the  dividing  line  between 
the  counties,  to  be  determined  by  the  state 
highway  commission,  thence  to  Cooksburg  to 
connect  with  the  improved  highway  to  Pot- 
ter's Hollow. 

North  Carolina. 

®Wm.  Pannill  &  Sons  Construction  Co., 
Candler  Bldg.,  Atlanta,  Ga.,  has  been  award- 
ed the  contract  by  the  City  Council  of  Wil- 
mington, N.  C,  P.  Q.  Moore,  Councilman  in 
Charge  of  Streets  and  Wharves,  for  the  con- 
struction of  24,000  sq.  yds.  of  asphaltic  block 
and  10,000  lin.  ft.  of  granite  curb  for  $66,000. 
Bids  were  opened  July  15. 

The  Black  Mountain  &  Mount  Mitchell 
Turnpike  Development  Co.  of  Black  Moun- 
tain, Buncombe  County,  N.  C,  has  been  in- 
corporated with  a  capital  stock  of  $5,000,  for 
constructing  a  turnpike  from  Black  Mountain 
and  Montreat,  along  the  top  of  Walkerton 
Ridge,  to  Greybeard  Pinnacle,  and  as  near  the 
top  of  Potato  Top  as  practical,  and  up  Cling- 
man's  Peak,  and  thence  on  to  Mitchell's  Peak 
in  Yancey  County.  R.  O.  Alexander,  J.  D. 
Eckles  and  C.  E.  Cotton  are  the  incorporators. 

The  Buncombe  County  Board  of  Commis- 
sioners, Asheville,  N.  C,  has  donated  the 
services  of  the  county  road  engineers,  J.  C.  M. 
Valentine,  to  the  State  Central  Highway  Com- 
mission, for  work  in  Buncombe  County  and 
is  also  to  pay  $50  for  each  mile  of  road  de- 
manding extra  work  or  repairs  in  the  county. 

Advices  from  Raleigh,  N.  C,  state  that 
Major  A.  A.  MacKethan  advocates  the  issue 
of  $200,000  in  bonds  for  the  purpose  of  build- 
ing good  roads  in  Cumberland  County.  Fay- 
etteville  is  the  county  seat  of  Cumberland 
County. 

Ohio. 

•J*Bids  will  be  received  until  noon,  Aug.  1, 
by  Board  of  Jefferson  County  Commissioners, 
Steubenville,  O.,  for  the  repair  of  county 
pikes.  Plans  and  specifications  are  on  file  at 
the  office  of  the  County  Surveyor.  Sherman 
M.  Floyd  is  Clerk  of  the  Board. 

•J-Bids  will  be  received  until  noon,  Aug.  11, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  improvement  under 
specifications  No.  243,  of  Kugler  Mill  road 
from  Loveland  and  Madeira  pike  to  Bloom 
road  in  Symmes  township.  All  bids  must  be 
accompanied  by  a  certified  check  for  $500. 
Fred  Dreihs  is  Clerk. 

*J*I'ids  will  be  received  until  noon,  July  28, 
at  the  Waterworks  office,  East  Liverpool,  O., 
for  the  grading  of  Riverview  and  Indiana 
sts.,  the  grading  and  paving  of  Ambrose  St. 
and  Grove  Alley  and  the  construction  of  a 
sanitary  sewer  on  Cadmus  St. 

•J«Bids  will  be  received  until  10  a.  m.,  Aug. 
5,  by  Board  of  Montgomery  County  Commis- 
sioners, Dayton,  O.,  W.  H.  Aszling,  Clerk,  for 
furnishing  the  necessary  labor  and  materials 
for  the  construction  of  a  fill  on  the  river  road 
and  Essex  Ave.  in  Harrison  township,  Mont- 
gomery, O.i  for  the  protection  of  the  new 
River  road  and  Big  Four  railroad  crossing. 
The  work  will  include  5,000  cu.  yds.  of  earth 
work.  Plant  and  specifications  are  on  file 
at  the  office  of  the  County  Surveyor. 

appropriation  of  $33,000  for  improve- 
ment of  roadways  in  Campbell  County  has 
been  made  by  the  Fiscal  Court  at  Alexandria, 
(  1  Of  this  sum  $5,000  w  ill  he  used  to  COm 
pletc  the  waterworks  road  between  Newport 
aitd  the  Hnghlands.  The  Ohio  River  Stone 
Co  has  been  awarder!  the  contract.  Macadam 
and  tarvia  dressing  will  be  user!. 

•  I  In  '  > > 1 1 1 1 1 1  i '  imii-i  s  nf  I  I.'iik  im  k,  I  leiiry 
and  Putnam  Counties,  according  to  arlvices 
from  Hndlav,  O,  have  awarded  the  contract 


for  the  construction  of  the  Walker  pike  road 
to  J.  H.  Ladd  for  $7,378.  The  road  is  two 
miles  long  and  runs  in  three  counties. 

®The  Kirchner  Construction  Co.  has  been 
awarded  the  contract  by  the  Department  of 
Public  Service  of  Cincinnati,  O.,  for  the  pav- 
ing with  asphalt  of  Auburn  Ave.,  from  Au- 
burndale  Place  to  Vine  St.,  for  $9,011. 

®The  Hancock  County  Commissioners, 
Findlay,  O.,  have  awarded  the  contract  for 
the  repair  of  the  Vanlue  road  in  Amanda 
Township,  to  John  Semler  for  $720  per  mile. 
The  improvement  will  be  two  and  one-fifth 
miles  in  length. 

®The  Council  of  Kent,  O.,  has  let  the  con- 
tract for  paving  of  East  Main  St.,  to  the  Ohio 
Engineering  Co.,  of  Elyria,  O.,  for  $28,480. 

®The  County  Commissioners  at  Greenville, 
O.,  have  awarded  the  following  contracts  for 
the  construction  of  three  pikes :  Richardson 
road  in  Wabash  Township,  Manix  &  Hall, 
labor,  $2,385 ;  Greenville  Gravel  Co.,  material, 
$2,674;  Brandon  road  in  Wabash  and  Patter- 
son Townships,  E.  &  G.  Alexander,  labor, 
$16,180;  Ohio  Crushed  Stone  Co.,  material, 
$19,537 ;  Mott  and  Freischman  County  road, 
between  Darke  and  Mercer  Counties,  Disher, 
Gibbons  &  Walls,  $14,990,  labor,  and  Albert 
Shafer,  $2,771,  material. 

®A.  J.  Trittschuh,  Yorkshire,  R.  F.  D., 
Ohio,  has  been  awarded  the  contract  by  the 
Commissioners  of  Darke  County,  Greenville, 
O.,  for  the  construction  of  the  Althoff  road  in 
Patterson  Township  for  $3,590.  The  contract 
for  furnishing  the  material  for  this  road  was 
awarded  the  Ohio  Crushed  Stone  Co.,  of  Day- 
ton, O.,  for  $4,547.  Bids  were  opened  July 
15  by  E.  K.  Lott,  County  Clerk. 

All  bids  received  by  John  A.  Howells,  Clerk 
of  Liberty  Township,  Girard,  O.,  on  July 
14,  for  grading,  draining,  culverting,  macad- 
amizing and  paving  of  the  following  roads, 
have  been  rejected:  That  portion  of  the 
road  running  east  and  west  between  Weather- 
field  Township  line  and  Loys  Corners,  and 
known  as  Section  No.  1  of  said  road ;  that 
portion  of  the  road  running  east  and  west  be- 
tween Loys  Corners  and  Klines  Corners,  be- 
ing a  continuation  of  the  road  above  described, 
and  known  as  Section  No.  2  of  said  road ; 
that  portion  of  the  road  running  north  and 
south  between  Klines  Corners  and  the  south 
line  of  Vienna  Township,  known  as  the  north 
and  south  line  of  the  county  northwesterly  to 
the  southerly  limits  of  the  village  of  Girard. 

Plans  and  specifications  for  the  paving  of 
the  new  road  from  the  Canal  Dover  city  lim- 
its to  the  township  line  have  been  approved 
by  the  Tuscarawas  County  Commissioners, 
New  Philadelphia,  O.  It  is  reported  that 
bids  for  the  construction  of  the  road  will  be 
received  at  once. 

Following  low  bids  were  submitted  to  the 
Department  of  Public  Service  of  Dayton,  O., 
for  paving:  Warren  Bros.  Co.,  for  the  pav- 
ing of  Liberty  St.,  with  asphalt.  $2,176;  De- 
Kalb  St.,  with  the  same  material,  $1,621 ;  C.  H. 
IToolihan,  for  paving  Phillips  Ave.,  from 
Wayne  to  Wyoming,  and  brick  cement  curb- 
ing, $14,699. 

Oklahoma. 

Representatives  of  every  section  of  Tulsa 
County  at  a  recent  conference  in  the  Commer- 
cial club  rooms  at  Tulsa,  perfected  an  or- 
ganization for  the  purpose  of  making  use  of 
the  $400,000  recently  voted  for  good  roads 
improvements  in  the  county.  Arthur  Antic 
was  elected  president,  C.  II.  Cleveland,  secre- 
tary, and  J.  P.  llarter.  demonstrator.  Steps 
were  taken  to  organize  good  roads  district 
No.  1  immediately  and  active  road  building 
will  start  in  that  territory  at  once. 

Pennsylvania. 

®Thc  street  committee  of  the  City  Coun- 
eil  nf  McKccsport,  l'a.,  has  awarded  Bowman 
lir<>s.  Co.,  the  contract  fur  the  paving  of  Fifth 

Ave.,  and  J.  W.  Butler  the  contract  for  pav- 
ing Walnut  St. 

'•'The  l.u/eine  County  Commissioners, 
Wilkes-Banc,  l'a.,  have  awarded  the  contract 
for  building  B  new  macadam  highway  from 
the  Courtdalc  lioroiigb  line  to  the  count)  road 

at  Trucksvillc,  to  die  iienick  Construction 


Co.,  for  $41,534.  The  foundation  of  the  road 
is  to  be  of  native  stone  with  a  top  dressing 
of  amiesite  stone.  The  road  is  about  two 
miles  long  and  begins  near  the  old  toll  gate 
above  Luzerne,  running  through  the  narrows 
to  Trucksville. 

®Mayor  William  A.  Magee  and  Director 
Joseph  G.  Armstrong  of  Pittsburg,  Pa.,  have 
awarded  the  following  contracts  for  road 
work  for  which  bids  were  opened  June  30: 
Constructing  roads  on  the  Monongahela  River 
wharf  from  the  Smithfield  bridge,  Daniel 
Dinardo,  $16,740 ;  grading,  curbing  and  paving 
with  brick,  Devon  road  to  Evan  Jones  & 
Co.,  $2,259;  Tay  alley,  to  J.  B.  Sheets  &  Co., 
$1,757 ;  grading,  curbing  and  paving  with 
block  stone  and  asphalt,  Millvale  Ave.,  Barber 
Asphalt  Paving  Co.,  $4,655;  Mclntyre  Ave., 
Booth  &  Flynn,  $7,281. 

®The  Board  of  Public  Works  of  Reading, 
Pa.,  has  awarded  the  contract  for  regulating, 
grading  and  paving  with  macadam,  the  fol- 
lowing streets,  to  John  E.  Weidner  at  $10,750, 
Weiser  St.,  from  Green  to  Greenwich;  Robe- 
son St.,  from  11th  to  12th ;  Fourth  St.,  from 
Spring  to  Robeson ;  Fifth  St.,  from  Robeson 
to  Marion;  Pike  St.,  from  11th  to  12th;  Hol- 
lenbach  St.,  from  Schuylkill  Ave.,  to  Lincoln ; 
Church  St.,  from  Robeson  to  Perry;  Tulpe- 
hocken  St.,  from  Greenwich  to  Oley,  and  Mil- 
timore  St.,  from  Douglas  to  Windsor. 

Contracts  for  building  roads  in  Hanover 
Township,  Luzerne  County,  have  been  let  as 
follows :  Regent  St.,  pave,  Herrick 
Construction  Co.,  $8,416 ;  Newtown  cross  road, 
amiesite  macadam  pave,  Herrick  Construction 
Co.,  $22,388;  St.  Mary's  cross  road,  amiesite 
macadam  pave,  D.  M.  Rosser,  $10,594. 

A  macadam  highway  from  Gettysburg,  Pa., 
to  Washington,  D.  C,  to  be  built  by  Pennsyl- 
vania, Maryland  and  the  District  of  Columbia, 
is  planned  by  State  Highway  Commissioner 
Edward  M.  Bigelow  of  Pennsylvania. 

The  highway  committee  of  the  City  Council 
of  Williamsport,  Pa.,  has  approved  the  ordi- 
nance providing  for  the  paving  of  West  Ed- 
win St.,  from  Hepburn  St.,  to  Center. 

Tennessee. 

The  McMinn  County  Court,  Athens,  Tenn., 
has  voted  $300,000  for  additional  pike  roads 
and  $25,000  for  bridge  purposes. 

Texas. 

•J«Bids  will  be  received  until  noon,  Aug.  15, 
by  City  of  Brownsville,  Texas,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  about  27,500  sq.  yds.  of  street 
paving.  Bids  will  be  made  on  three  classes 
of  pavement,  namely :  brick,  creosoted  wood 
block  and  bitulithic.  Plans  and  specifications 
are  on  file  with  L.  B.  Puente,  city  clerk, 
and  with  the  city  engineer.  B.  Kowalski  is 
mayor. 

Gregg  County,  Longview,  county  seat,  has 
issued  bonds  in  the  sum  of  $100,000  for  road 
improvements.  The  city  of  Longview  recently 
voted  bonds  to  the  amount  of  $60,000  for  road 
work,  making  a  total  of  $160,000. 

Utah. 

®The  contract  for  the  new  race  track  at 
Salt  Lake  City,  Utah,  has  been  awarded  to 
Raleigh  &  Harmon,  the  grading  to  be  done 
at  the  rate  of  $.19%  per  cu.  yd.  The  esti- 
mated amount  of  dirt  to  be  moved  is  130,000 
cu.  yds.,  making  the  contract  aproximately 
amount  to  $26,000. 

The  Board  of  Count)-  Commissioners  of 
Box  Elder  County.  Brigham  City,  Utah,  has 
authorized  the  treasurer  to  advertise  for  bids 
for  the  bond  issue  of  $200,000  for  the  build- 
ing of  good  roads  and  bridges. 

Washington. 

®E.  C.  Baxter  of  Bellingham,  Wash.,  has 
been  awarded  the  contract  b\  the  County  Com- 
missioners, Mount  Vernon,  Wash.,  for  the 
building  of  die  Fish  road,  for  $L266, 

®The  Barber  Asphalt  Paving  Co.  has  been 
awarded  the  contract  by  the  city  of  Seattle, 
Wash.,  for  the  improvement  of  '.'Kt  avc.,  be- 
tween Madison  and  Boy  Sts.,  and  other  street* 

in  local    improvement    district  No.  2297.  at 

$1  iH  per  si|.  yd.     Asphalt  will  be  used. 


♦J*  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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West  Virginia. 

®Allen  &  Hornor  of  Clarksburg,  VV.  Va., 
have  been  awarded  the  contract  by  the  County 
Court,  Clarksburg,  for  the  paving  of  the 
Northwestern  turnpike  through  Point  Com- 
fort with  brick  at  $1.50  per  sq.  yd. 

®The  Nelson,  Merydith  &  Co.,  of  Marietta, 
0.,  and  Chambersburg,  Pa.,  have  been  award- 
ed the  contract  by  the  County  Court,  Parkers- 
burg,  W.  Va.,  for  paving  four  of  the  main 
roads  leading  to  the  city  of  Parkersburg,  for 
$197,864.  The  company's  bid  on  each  of  the 
roads  is  as  follows :  Williamstown  Road — sand 
filler,  $49,245;  cement  filler,  $51,275;  pitch 
filler,  $53,025.  Northwestern  Pike— sand  filler, 
$42,745  ;  cement  filler,  $43,163  ;  pitch  filler,  $45,- 
501.  Staunton  Pike— sand  filler,  $38,223;  ce- 
ment filler,  $38,873;  pitch  filler,  $38,973.  St. 
Mary's  Pike— sand  filler,  $67,648 ;  cement  filler, 
$68,692;  pitch  filler,  $70,388. 

Wisconsin. 

*J«Bids  will  be  received  until  10:30  a.  m., 
July  31,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  furnishing  the  necessary  la- 
bor and  material  for  paving  roadway  between 
curb  lines  with  permanent  bituminous  pave- 
ment having  concrete  foundation,  curbing  the 
sidewalks  with  stone,  old  curb  to  be  reset  if 
suitable,  and  all  grading  under  the  following 
contracts :  Chicago  St.,  from  Broadway  to 
Milwaukee  St.,  in  the  Third  Ward,  sq.  yds.  of 
pavement,  about  1,458 ;  lin  ft.  of  straight  stone 
curb,  230 ;  days  allowed  for  completion,  60. 
No.  2,  Detroit,  from  Boardway  to  Milwaukee 
St.,  in  the  Third  Ward  :  sq.  yds.  of  pavement, 
about  1,430 ;  lin.  ft.  of  straight  stone  curb, 
210;  days  allowed  for  completion,  60.  No. 


3.  All  alleys  in  block  4,  subdivisions  of  blocks 
1,  2,  3  and  4,  Newberry  boulevard  addition, 
between  Downer  and  Stowell  and  Park  place 
and  Newberry  boulevard,  in  the  Eighteenth 
Ward.  Sq.  yds.  of  pavement,  about  1,187 ; 
days  allowed  for  completion,  60. 

Bids  will  be  asked  shortly  by  Jesse  Hart, 
chairman  of  county  board  of  the  town  of 
Greenfield,  Wis.,  for  the  reconstruction  of 
20  blocks  of  the  plank  road  leading  from 
Western  Ave.  to  the  Hawley  road.  Tentative 
plans  call  for  a  road  100  ft.  wide  of  bitulithic 
material.  Twenty-five  ft.  in  the  center  are  to 
be  used  for  an  interurban  car  line. 

According  to  Public  Works  Commissioner 
Harry  E.  Briggs  of  Milwaukee,  Wis.,  Grand 
Ave.,  between  the  Majestic  and  Alhambra 
theatres,  will  be  paved  at  once  with  asphall 

•{•Bids  will  be  received  until  10:30  a.  m., 
July  31,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  furnishing  the  necessary  la- 
bor and  material  for  the  construction  of  grade, 
sidewalks,  curb  and  macadam  pavement  on 
streets  under  nine  contracts,  the  largest  being 
No.  1,  as  follows:  Forty-eighth  St.,  from 
Pabst  Ave.  to  Vliet  St.,  in  the  Nineteenth 
Ward,  cu.  yds.  of  cutting,  4,247 ;  cu.  yds.  of 
filling,  1,437;  sq.  ft.  of  cement  sidewalk,  40,- 
804 ;  lin.  ft.  of  combination  cement  curb  and 
guter,  5,534;  sq.  yds.  of  macadamizing,  7,147; 
days  allowed  for  completion,  60.  Bidding 
checks  or  cash  deposit,  $2,300. 

•{•Bids  will  be  received  until  10:30  a.  m.. 
July  31,  by  Department  of  Public  Service, 
'Milwaukee,  Wis.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  ce- 
ment sidewalks  and  cement  curb  and  guter" 
on  streets  as  follows  :  3,700  ft.  of  cement  side 
walk,  4,183  cu.  yds.  of  cutting.  546  cu.  yds.  of 


tilling  and  11,442  sq.  ft.  of  cement  sidewalks 
on  27th  Ave. ;  6,187  cu.  yds.  of  cutting,  41  cu. 
yds.  of  filling  and  11,097  sq.  ft.  of  cement  side- 
walks on  28th  Ave.;  1,486  cu.  yds.  of  cutting, 
168  cu.  yds.  of  filling,  3,630  sq.  ft.  of  cement 
sidewalks,  and  635  lin.  ft.  of  combination  curb 
and  guter  on  23rd  Ave.;  621  lin.  ft.  of  combi- 
nation cement  curb  and  gutter  on  Beecher  St. ; 
3,863  ft.  of  combination  curb  and  gutter. 

®McGrath  Construction  Co.,  of  Green  Bay., 
Wis.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  Rhinelander,  Wis., 
G.  C.  Jewell,  Chairman,  for  the  construction 
of  street  macadam  for  $13,626.  The  work  in- 
cludes cement  curb  and  gutter.  Bids  were 
opened  July  17. 

Canada. 

•{•Bids  will  be  received  until  noon,  July  28, 
by  City  Commissioners,  Regina.  Sask.,  for  the 
construction  of  approximately  37,500  sq.  yds. 
of  pavement  and  24,000  lin.  ft  of  curb  and 
gutter.  A  check  for  $5,000  must  accompany 
each  bid.    L.  A.  Thornton  is  City  Engineer. 

•{•Bids  will  be  received  until  noon,  July  28, 
by  City  Commissioner,  Regina,  Sask.,  for  the 
construction  of  approximately  175,000  sq.  ft.  of 
concrete  sidewalks.  A  check  for  $1,400  must 
accompany  each  bid.  L.  A.  Thornton  is  City 
Engineer. 

The  Highway  Commissioners  of  York 
County,  Toronto,  Ont,  on  July  19,  rejected 
all  bids  received  for  the  construction  of  3,000 
lin.  ft.  of  macadam  roadway  along  the  Sum- 
merville  road.  The  work  will  be  re-advertised, 
including  besides  the  above,  specifications  for 
improvements  on  the  Lake  Shore,  Malton 
and  a  number  of  other  roads  near  the  city,  ag- 
gregating 23  miles  in  all. 
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Arizona. 

The  Santa  Fe  system  plans  on  replacing 
bridge  No.  B  604  Arizona  Division  in  the 
near  future. 

California. 

®The  contract  for  the  construction  of  a 
bridge  over  Scott  River  at  Griffin  Lane  in 
Siskayou  County  has  been  awarded  to  M.  B. 
White,  Stockton,  Cal.,  at  $4,460.  Bids  were 
opened  at  Eureka,  Cal.,  July  5.  W.  J.  Neil- 
son  is  clerk  of  the  Board  of  County  Supervis- 
ors.. 

Commissioners  of  Shasta  County  at  Red- 
ding, Cal.,  have  accepted  the  petition  asking 
for  the  construction  of  a  bridge  over  the 
South  Cow  Creek  on  the  Millville-Whitmore 
road  and  the  county  surveyor  has  been  in- 
structed to  prepare  plans  and  specifications  for 
the  work. 

Colorado. 

Commissioners  of  Mesa  County  at  Grand 
Junction,  Colo.,  have  voted  to  abandon  the 
Main  St.  bridge  and  use  the  money  in  the 
bridge  fund  for  a  structure  connecting  Clifton 
and  Orchard  Mesa.  It  is  expected  that  the 
Highway  commission  will  appropriate  an  ad- 
ditional $13,000  for  the  improvement. 

Connecticut. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
31  by  Board  of  Contract  &  Supply,  Hartford, 
Conn.,  for  the  construction  of  concrete  piers 
and  abutments,  and  also  for  the  steel  super- 
structure of  a  foot  bridge  over  the  Park 
river  at  Riverside  St.  Each  bid  is  to  be  ac- 
companied by  a  certified  check  for  $200. 

Georgia. 

•{•Bids  will  be  received  until  Aug.  3,  by 
Commissioners  of  Roads  and  Revenues,  Han- 
cock County,  Sparta,  Ga.,  for  a  steel  highway 
bridge,  110  ft.  long,  16  ft.  wide  in  the  clear, 
to  be  erected  over  Little  Buffalo  Creek  in 
said  county.  The  county  will  build  the  ma- 
sonry piers  110  ft.  in  the  clear,  and  will  haul 
the  bridge  material  to  the  site.  Bids  are  to 
cover  materials  and  erection  of  steel  portions, 


omitting  wooden  floor,  and  each  bid  must  be 
accompanied  by  drawings  and  specifications 
showing  the  type  of  bridge,  the  sizes  of  mem- 
bers therein,  total  weight,  the  guarantee  of 
safe  strength  under  100  pounds  per  square  foot 
distributed  load  and  under  15,000  pounds  con- 
centrated wagon  load.  The  drawings  and  spe- 
cifications are  to  be  submitted  for  the  approval 
of  C.  M.  Strahan,  Professor  Civil  Engineer- 
ing, University  of  Georgia,  Athens,  Ga. 

Officials  of  the  Seaboard  Air  Line  Ry.  have 
submitted  plans  to  the  city  council  of  Cedar- 
town,  Ga.,  for  the  construction  of  a  new 
bridge  over  the  tracks  at  College  St.  F.  A. 
Frink,  Portsmouth,  Va.,  is  Bridge  Engineer. 

At  a  recent  meeting  it  was  decided  by  the 
Commissioners  of  Spalding  and  Fayette  Coun- 
ties, Ga.,  to  construct  a  bridge  on  the  county 
line.  H.  V.  Kell,  Griffin,  Ga.,  is  one  of  the 
Spalding  County  officials. 

Idaho. 

A  special  election  will  be  held  during  the 
month  of  August  at  Caldwell,  Idaho  to  give 
the  citizens  of  Canyon  County  the  privilege  of 
voting  on  the  proposition  of  issuing  bonds  for 
the  construction  of  three  bridges  at  New- 
Plymouth,  Letha  and  Fruitland.  The  cost  of 
the  three  structures  is  estimated  between 
$45,000  and  $50,000. 

Illinois. 

•{•All  bids  received  July  6  by  M.  A.  Good- 
miller,  Town  Clerk,  Stockton,  111.,  for  the 
construction  of  the  Koepp  bridge  in  Pleasant 
Valley  township  were  rejected  and  new  bids 
will  lie  asked  until  July  27.  The  bids  will 
include  placing  a  plank  floor. 

•{•Bids  will  be  received  at  the  Council  room 
in  the  City  Hall.  Hillsboro,  111.,  up  to  8  p.  m., 
July  31,  for  the  construction  of  a  reinforced 
concrete  bridge  in  the  City  of  Hillsboro. 
Montgomery  County.  G.  H.  Longvvell,  City 
Clerk,  Hillsboro,  111.  School  Street  Bridge — 
Span,  two  20  ft.  slab  bridges  on  reinforced 
concrete  abutments  and  plain  concrete  pier ; 
roadway,  30  ft. ;  sidewalk,  ti  ft. :  finished  road- 
way to  bottom  of  footings,  13V&  ft.:  wings,  18 
ft.   long.    Estimated   amount   of   concrete  in 


structure,  254.8  cu  yds.;  reinforcing  steel, 
24,785  lbs.  All  material  will  have  to  be 
shipped  in.  Bridge  site,  V2  mile  from  Big  4 
station.  Present  structure  is  a  39  ft.  steel  leg 
bridge;  same  to  be  removed.  Ordinary  flow 
of  stream,  6  ins.  deep  and  4  ft.  wide.  Exca- 
vation in  soft  mud  to  probably  clay.  Work  to 
be  completed  on  or  before  October  20,  1911. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,  Illinois. 

•{•Bids  will  be  received  at  the  City  Hall. 
Collinsville,  111.,  up  to  3  p.  m..  July  31,  for 
the  construction  of  one  reinforced  concrete 
bridge  in  Collinsville  Township,  Madison 
County.  Win.  T.  Grenard.  Town  Clerk,  Col- 
linsville, 111.  Blume  Bridge— Span,  16  ft.; 
roadway,  16  ft.;  finished  roadway  to  bottom 
of  footings,  12%  ft.;  length  of  wings,  12  and 
20  ft.  Estimated  amount  of  concrete  in 
structure.  64.6  cu.  yds.;  reinforcing  steel,  5.i>04 
lbs.  Collinsville,  4%  miles :  siding  on  Troy  & 
Eastern  railroad,  200  yds.  from  bridge  site. 
Material  will  have  to  be  shipped  in.  Present 
structure  is  made  up  of  2  48-in  boiler  tubes, 
same  to  be  removed  by  Commissioners.  Ex- 
cavation will  average  about  8  ft.  deep.  Aver- 
age flow  of  stream,  6  ins.  deep  and  2  ft.  wide. 
Commissioners  advise  that  vouchers  for  this 
work  will  be  issued  April  1.  1912.  Work  to 
be  completed  on  or  before  October  15.  1911. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,  Illinois. 

©Advices  from  Worden,  III.  state  that  the 
contract  for  the  construction  of  a  20-ft.  rein- 
forced concrete  bridge,  with  an  18-ft.  roadway 
has  been  awarded  to  Stites  Bridge  &  Concrete 
Co..  1241  Kings  Highway.  St.  Louis,  III.,  at 
$740.    Bids  were  opened  July  18. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®The  contract  for  the  construction  of  the 
Jackson  bridge  was  awarded  to  C.  P.  Lawson 
Orion,  111.,  at  $950.  The  structure  will  be  of 
reinforced  concrete.  F.  C.  Swiger,  Geneseo, 
IH.,  is  Town  Clerk.    Bids  were  opened  July 

®The  Road  and  Bridge  Committee  of  the 
Board  of  Supervisors  of  McLean  and  Logan 
Counties,  and  the  Commissioners  of  High- 
ways, Alt.  Hope  and  Eminence  townships 
awarded  the  contract  for  the  construction  of 
a  new  bridge  over  the  south  fork  of  Sugar 
Creek  on  the  Alain  line  between  the  two  coun- 
ties to  Burnham  &  Ives,  Bloomington,  111.,  at 
$3,(500.  The  structure  will  be  of  steel  girder 
type  112  ft.  long  with  14  ft.  roadway  resting 
on  reinforced  concrete  abutments. 

®The  contract  for  the  construction  of  the 
Rhine  bridge  at  Alorrison,  111.,  has  been  let 
by  the  County  Commissioners  to  T  A  Tavne 
at  $750. 

Other  bids  received  for  the  concrete  bridge 
in  Belmont  township.  111.,  for  which  Joseph 
Klein.  Freeport,  III.,  at  $7,890  was  awarded 
the  contract,  as  mentioned  in  our  last  issue 
were  as  follows  :  Walter  Blake  of  Wisconsin' 
$8,ln,  ;  Sauber  and  Paulsen,  Lockport,  $8 - 
02»;  Pans  Bridge  Co.,  Paris,  111,  $10  990- 
C.  A.  Weaver  &  Son,  $11,795;  W.  H.  Shone' 
Freeport,  12,589. 

Indiana. 

•{•Bids  will  be  received  until  1  p.  m„  Aug. 
8.  by  Board  of  Jefferson  County  Commission- 
ers, Aradison,  Ind.,  for  the  construction  of  a 
concrete  bridge  over  Crooked  Creek.  A  AI 
Taff  is  County  Auditor. 

•{•Bids  will  be  received  until  1  -30  p  m 
Aug.  8,  by  Board  of  Parke  County  Commis- 
sioners, Rockville,  Ind.,  for  the  construction 
of  a  concrete  bridge  in  Sugar  Creek  township. 
J.  E.  Elder  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  in.,  Aug  8 
by  Board  of  Noble  County  Commissioners.' 
Albion,  Ind.,  for  the  construction  of  certain 
bridges  and  culverts.  J.  C.  Kimmel  is  Countv 
Auditor. 

•{•Bids  will  be  received  until  in  a.  m.,  Aug. 
7.  by  Board  of  Vermillion  Countv  Commis- 
sioners, Newport,  Ind.,  for  the  rep'air  of  cer- 
tain bridges.  H.  T.  Payne  is  Countv  Auditor. 
^  •J-Bids  will  be  received  until  2  p"  m.,  Aug. 
7.  by  Board  of  Daviess  Countv  Commission- 
ers, Washington,  Ind..  for  the  construction  of 
several  bridges.  Thomas  Nugent  is  Countv 
Auditor. 

•{•Bids  will  be  received  until  lit  a.  m.,  Aug. 
7.  by  Board  of  Hancock  County  Commission- 
ers, Greenfield,  Ind.,  for  the  construction  of 
repairs  to  a  number  of  bridges.  C.  H.  Troy 
is  County  Auditor. 

•H'.irts  will  be  received  until  1  p.  m„  Aug. 
7,  by  Board  of  Johnson  County  Commission- 
ers. Franklin,  Ind..  for  the  construction  of 
"in-  reinforced  concrete  bridge  and  one  steel 
I-beam  bridge  with  concrete  floor.  W.  B. 
Jennings  is  County  Auditor. 

■{•Bids  will  be  received  until  1  p.  m.,  Aug. 
7.  by  Board  of  Benton  County  Commissioners, 
Fowler,  Ind.,  for  the  construction  of  seven 
bridges.    Lemuel  Shipman  is  County  Auditor. 

•{•Bids  will  l»e  received  until  10  a",  m.,  Aug. 
1.  by  Board  of  Marion  County  Commissioners, 
Indianapolis,  Ind..  for  the  construction  of 
four  culverts  and  one  bridge. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
28,  by  Board  of  Rush  County  Commissioners, 
Rusbville,  Ind.,  for  the  construction  of  bridge 
work  in  several  townships.  J.  W  St.  me  is 
County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m„  Any. 

by  Hoard  "f  Tippecanoe  County  Commis- 
lioneri  for  the  repair  of  the  l.aurianiic  Creek 

liridKe  in  Sheffield  township,  Specifications 

.in-  on  (ile  with  (,  W.  Baxter,  Cotinh  Audi- 
tor. 

©Hoard  of  County  Commissioners,  New- 
«astle,  Ind.,  ha>  awarded  the  contract  for  the 
construction  of  three  concrete  bridges  to  II.  F 

Burk,  New  Castle,  Ind.,  and  the  contract  f<>r 
the  construction  of  two  concrete  bridges  to 
II     I     While,    Kmghtstow  n,    Ind.    Bids  for 
the  work  were  opened  July  15. 
'••The  Commissioners  of  limn   County,  at 

Newcastle,  [nd,(  have  awarded  the  contract  for 


the  construction  of  the  new  bridge  over  Buck 
Creek  on  the  National  road  near  Dunreith  to 
H.  F.  Burk,  New  Castle,  Ind.,  at  $2,250. 

The  following  bids  were  received  by  the 
Board  of  Public  Works,  Indianapolis,  Ind., 
for  the  construction  of  a  bridee  across  the 
canal  in  Roache  Ave. :  American  Construc- 
tion Co.,  $7,190;  Hackejlorn  Contracting  Co., 
$7,491.  Bids  have  been  submitted  to  H.  W. 
Klausmann,  City  Engineer. 

Kansas. 

•{•The  Illinois  Bridge  Co.,  has  been  awarded 
the  contract  for  the  construction  of  a  bridge 
over  the  river  connecting  the  counties  of  Mc- 
Pherson  and  Saline  in  Kansas. 

Advices  from  Atchison,  Kan.,  state  that  a 
petition  is  being  circulated  in  West  Atchison 
asking  for  the  construction  of  a  new  viaduct 
at  Fourteenth  St. 

Plans  and  specification  have  been  ordered 
by  the  Commissioners  of  Harvey  County  at 
Newton,  Kan.,  for  the  construction  of  four 
new  bridges.  The  structures  will  be  of  steel 
steel  and  the  floor  will  be  of  concrete  and  the 
abutments  and  approaches  will  be  of  steel  and 
concrete. 

Louisiana. 

The  New  Orleans  &  St.  Tammany  Bridge 
Association  was  formed  recently  at  the  Court 
House  in  Covington,  La.,  for  the  purpose  of 
raising  the  necessary  funds  for  the  construc- 
tion of  the  proposed  electric  railway  and 
automobile  speedway  across  Lake  Pontchar- 
train.  F.  G.  Marrero,  Alayor  of  Covington, 
La.,  is  interested  in  the  movement. 

Massachusetts. 
•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
2,  by  Commissioners  of  Norfolk  and  Trustees 
of  the  Weymouth  Fore  River  bridge,  at  the 
office  of  Mayor,  Quincy,  Mass.,  for  widening 
the  draw  and  making  repairs  to  the  Wev- 
mouth  Fore  River  bridge.  Form  of  bid,  con- 
tract, plans  and  specifications  of  work  to  be 
performed  can  be  seen  at  the  office  of  the  En- 
gineers, Whitman  &  Howard,  220  Devonshire 
street,  Boston. 

Minnesota. 

•{•Bids  will  be  received  until  5  p.  m.,  Aug.  4, 
by  city  of  Albert  Lea,  Minn.,  for  the  construc- 
tion of  a  75-ft.  arch  steel  and  concrete  bridge, 
dam  and  fishway  estimated  to  cost  $28,000. 
William  Barneck  is  city  engineer. 

©Commissioners  of  Polk  County  at  Crook- 
ston,  Minn.,  have  awarded  the  contract  for 
the  construction  of  three  bridges  to  the  Great 
Northern  Bridge  Co.  The  structures  are  lo- 
cated as  follows:  In  town  of  Gentilly,  10-ft. 
bridge,  $430;  town  of  Vineland,  20-ft.  bridge. 
$1,698;  town  of  Reis,  36-ft.  bridge,  $1,410. 

Preparatory  work  has  been  started  on  the 
construction  of  the  new  Amity  Creek  bridge 
"ii  the  Jean  Duluth  road.  City  of  Duluth 
and  St.  Louis  County,  Minn.,  will  defray  tin- 
expense.  A.  E.  Dver  is  countv  surveyor  at 
Duluth,  Minn. 

Missouri. 

•{•Bids  will  be  received  until  1  :30  p,  mi, 
Aug.  10,  by  County  Court,  Maryville,  Mo.,  for 
the  construction  of  10  new  bridges,  one  con- 
crete culvert  and  repairing  II  old  bridges. 
Plans  and  specifications  are  on  file  at  the 
office  of  J.  E.  Reese,  Highway  Engineer. 

®The  County  Court,  Independence,  Alo., 
has  awarded  to  W.  R.  Latimer  the  contract 
ior  the  construction  <>f  a  0-ft.  masonry  cul- 
vert 35  ft.  long,  near  J.  W.  Ryan's  farm  1% 
miles  smith  of  Gran  Valley,  for  $1,212. 

The  Audrain  County  Court,  Mexico,  Mo., 
has  adopted  resolutions  to  lend  material  aid 

i"  the  cross  state  highway  should  the  north 

ern  route  passing  through  that  county  be  de- 
cided upon.  The  court  offers  to  built  all  re- 
inforced concrete  culverts  and  steel  bridges 
along  the  mute  through  the  county. 

it  has  been  announced  bj  the  officials  of 

the  Atchison,  Topeka  &  Santa  Fc  Ry.  that 
WOrk  will  he  commenced  shortlv   on  the  con 

itruction  of  a  new  double  track  bridge  across 

the  Missoui  1  Kivei  at  Siblc\ .  Mo     The  super 

structure  «iii  be  built  on  the  old  puis  The 

bridge  prope  r  will  cost  $1,285,000 ;  grading  re 


ductions,  $349,000;  four  miles  of  second  track, 
$100,000;  making  a  total  expenditure  of  $1,- 
744,000.  When  this  bridge  and  the  four  miles 
of  second  track  are  completed  it  will  give  the 
Santa  Fe  a  two-line  track  from  Chicago  to 
Albuquerque. 

Mississippi. 
•{•Bids  will  be  received  until  noon,  Aug.  7, 
by  Board  of  Grenada  County  Supervisors, 
Grenada,  Miss.,  for  furnishing  material  and 
for  constructing  6  reinforced  concrete  bridges. 
John  S.  King  is  Chancery  Clerk.  A.  T.  Wit- 
beck  is  County  Engineer. 

Montana. 

®The  Northern  Pacific  Ry.  has  awarded  the 
contract  for  the  construction  of  the  new 
bridge  over  the  Yellowstone  River  just  above 
Glendive,  Alont,  to  the  Pittsburg  Construction 
Co.  All  concrete  for  the  bridge  was  finished 
last  fall  and  nothing  but  the  steel  work  re- 
mains to  be  erected. 

©Commissioners  of  Fergus  County  at  Lew- 
istown,  Mont.,  have  awarded  the  contract  for 
liuilding  twelve  small  bridges,  costing  about 
$1,000  each,  to  the  Security  Bridge  Co.,  Alin- 
neapolis,  Alinn. 

Commissioners  of  Cascade  County,  at  Great 
Falls,  Alont.,  have  announced  that  plans  Willi 
be  prepared  shortly  for  the  construction  of 
Bridge  improvements  at  Fort  Shaw. 

Nebraska. 

®D.  H.  Ludington,  Kearney,  Nebr.,  at 
$3,654  was  awarded  the  contract  for  the  rip 
rap  fill  instead  of  the  15  ft.  of  Platte  river 
bridge  at  Elmcreek.  Bids  were  opened  by 
Board  of  Buffalo  County  Supervisors  July  12. 

Commissioners  of  Rock  and  Keya  Paha 
Counties,  Nebraska,  have  joined  to  ask  the 
State  to  pay  half  the  cost  of  constructing  a 
bridge  over  the  Niobrara  River  at  Cams. 
Nebr.,  which  is  estimated  at  about  $11,000. 
The  river  at  the  proposed  site  for  the  struc- 
ture is  385  ft.  wide.  Bassett,  Nebr.,  is  the 
County  seat  of  Rock  County. 

New  Jersey. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
1,  by  Board  of  Chosen  Freeholders,  Judson 
County,  Jersey  City,  N.  J.,  for  the  construc- 
tion of  two  twin  open  culvert  reinforced  con- 
crete bridges  on  the  Belleville  Turnpike  Road 
between  the  Newark  Turnpike  and  Saw  Mill 
Creek,  known  as  Bridges  A  and  B.  Plans  and 
specifications  are  on  file  with  Walter  O'Alara, 
Clerk  of  the  Board  in  the  court  house,  Jersev 
City. 

New  York. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug.  5, 
by  Town  Board,  Alassena,  N.  Y.,  for  the  con- 
struction of  a  bridge  in  that  town.  All  bids 
received  on  July  15  for  the  work  were  re- 
jected and  plans  revised. 

®The  Town  Board  of  Warsaw,  N.  Y.,  has 
awarded  the  contract  for  the  construction  of 
an  iron  bridge  over  the  Oatka  Creek,  2  miles 
north  of  the  village  to  the  Warsaw- Wilkinson 
Bridge  Co..  at  $2,795. 

A  movement  is  on  foot  by  the  representa- 
tives of  the  National  Committee  for  the  cele- 
bration of  One  Hundredth  Anniversary  of 
Peace  among  the  English  speaking  peoples, 
toward  constructing  a  bridge  at  Niagara  Falls 
as  a  monument.  Andrew  Carnegie  is  at  the 
head  of  the  National  Committee. 

At  a  recent  meeting  of  the  Town  Board  of 
Whitesboro,  N.  Y..  the  matter  of  building 
a  bridge  over  the  Sauquoit  Creek  at  York- 
Mile  w  as  taken  up  foi  consnler.it  ion.  Charles 
T.  Sperry,  Town  Superintendent  of  Highways 
reported  that  the  MacKinnon  bridge  at  Wales- 
ville  was  badly  in  need  of  repairs. 

North  Carolina. 

The  Commissioners  of  Buncombe  Countv, 
\sheville,  N.  C.  have  agreed  to  construct  a 
road  from  Stocksville  and  erect  a  steel  bridge 
Over  Ivy  ('reek  providing  the  Madison  County 
officials  will  build  from  Marsh  Hill  to  the 
l!t;ncombe   County  line. 

North  D.iUota. 

The  City  Commissioners  of  Mandan.  N. 
Oak  .  at  a  meeting  held  recently  in  thai  city, 


•{•  indicates  work  now  open  for  bids.    •'  indicates  a  contract  let  recently. 
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voted  to  allow  the  Northern  Pacific  Ry.  to 
close  all  grade  crossings  but  two,  over  which 
they  will  construct  viaducts.  It  has  not  yet 
been  decided  over  which  crossings  the  via- 
ducts will  be  built. 

Ohio. 

•f»Bids  will  be  received  until  11  a.  m.,  Aug. 
7,  by  Board  of  Mahoning  County  Commis- 
sioners, Youngstown,  O.,  for  the  construction 
of  the  substructure  for  a  bridge  on  the  ex- 
tension of  Dewey  Ave.,  between  Market  St. 
and  South  Ave.,  Youngstown.  All  material 
miift  be  furnished  by  the  contractor.  Plans 
and  specifications  are  on  file  with  the  County 
Surveyor.    Will  B.  Jones  is  county  auditor. 

•J»Bids  will  be  received  until  10  a.  m.,  Aug. 
9,  by  Board  of  County  Commissioners  at  the 
office  of  J.  E.  Brate,  County  Auditor,  Hamil- 
ton, O.,  for  the  construction  of  the  sub 
and  superstructure  of  a  bridge  over  the  M.  & 
E.  Canal  on  Grand  Boulevard,  in  Hamilton,  O. 

•J*Bids  will  be  received  until  10  a.  m  :,  Aug. 
9.  by  J.  E.  Brate,  County  Auditor,  Hamilton, 
O.,  for  the  construction  of  the  sub  and  super- 
structure of  bridge  over  Tallawanda  Creek, 
diversion  of  Harker's  Run,  construction  of  ap- 
proaches and  graveling  same. 

Specifications  are  about  complete  for  the 
reconstruction  of  the  Central  Ave.  viaduct  at 
Cleveland,  O.,  the  cost  of  converting  the  struc- 
ture into  a  high  level  bridge  is  estimated  at 
$260  000.  The  work  will  include  the  replacing 
of  the  swing  span  with  a  fixed  one. 

Chas.  Patterson  and  T.  B.  Husband  of 
Cleveland,  O.,  are  low  bidders  for  the  con- 
struction of  bridge  extension.  South  Wood- 
land Road.  Warrensville  township,  under  Re- 
port No.  2822  and  for  bridge  extension  on 
South  Woodland  Road  in  Warrensville  town- 
ship under  Report  No.  2823,  for  which  bids 
were  opened  by  the  Commissioners  of  Cuya- 
hoga County,  Cleveland,  on  July  19. 

Oklahoma. 

Complete  plans  for  the  proposed  Cleveland 
Ave.  viaduct  over  the  Santa  Fe  tracks  at 
Guthrie,  Okla.,  are  on  file  at  the  city.  They 
provide  for  two  bridges  across  the  Cotton- 
wood, one  following  the  Cleveland  Ave.  line 
approximately,  with  a  branch  running  south- 
ward from  it  immediately  west  to  the  Cotton- 
wood crossing.  This  wing  is  to  run  almost 
to  Oklahoma  Ave.,  and  is  designed  to  take  the 
place  of  the  Fifth  St.  bridge  and  to  reach  the 
factory  district.  The  main  structure  is  to  be 
1.000  ft.  long,  steel  and  concrete  construction. 
It  is  to  be  40  ft.  wide,  with  a  6-ft.  sidewalk 
and  34  ft.  for  the  street  car  track  and  road- 
way. 

It  has  been  decided  by  the  Corporation 
Commission  that  it  will  be  necessary  for  the 
Midland  Valley,  the  Missouri.  Kansas  & 
Texas  and  the  Santa  Fe  to  either  build  a 
viaduct  at  the  crossing  near  the  depot  at 
Tulsa,  Okla..  or  maintain  watchmen.  City 
Engineer  of  Tulsa  will  prepare  plans  and  es- 
timates for  a  new  structure. 

Oregon. 

Citizens  of  Vale,  Ore.,  and  WTatson,  Jordan 
Valley  and  Red  Butte  Districts  are  signing 
a  petition  for  the  construction  of  a  bridge 
over  the  Owyhee  River  at  Watson. 

Pennsylvania. 

•J*Bids  will  be  received  until  1  p.  m.,  Aug. 
4,  by  Board  of  County  Commissioners,  Wash- 
ington, Pa.,  for  the  construction  of  the  fol- 
lowing new  bridges  in  Washington  County : 
Monongahela  City  bridge  over  Pigeon  Creek 
and  within  the  limits  of  Monongahela ;  the 
Bentleyville  bridge  over  Pigeon  Creek  located 
near  the  Bentleyville  railroad  station ;  the 
Brick  church  bridge  over  Pigeon  Creek  in 
Bentleyville  ;Finleyville  bridge  over  Peters 
Creek  located  in  the  west  end  of  Finleyville ; 
the  Kamp  bridge  over  Brush  run  in  Peters 
township ;  Charleroi  bridge  over  Maple  Creek 
on  the  line  between  Charleroi  and  Speers  bor- 
ough ;  Sparta  bridge  over  Short  Creek  in 
Morris  township.  This  bridge  is  to  be  recon- 
structed ;    Taylorstown    bridge    over  Buffalo 


Creek  in  Blaine  township;  repair.  J.  II.  Moffit 
is  County  Controller. 

®The  County  Commissioners,  Lock  Haven, 
Pa.,  have  awarded  the  contracts  for  the  con- 
struction of  the  McElhattan  bridge  to  the 
Massillon  Bridge  Co.,  Massillon,  ().,  and 
Leonard  Engineering  Co.,  New  York  City. 
The  former  getting  the  superstructure  and  the 
latter  the  substructure.  The  superstructure 
shall  consist  of  10  duplicate  plate  girder  spans 
each  97.5  ft.  long,  with  one  16-ft.  roadway. 
The  substructure  will  consist  of  9  reinforced 
concrete  abutments. 

®The  Corcoran  Construction  Co.,  West 
Chester,  Pa.,  has  been  awarded  the  contract 
by  the  County  Commissioners,  West  Chester, 
Pa.,  for  removing  the  present  iron  truss  bridge 
over  Chester  Creek,  and  placing  it  upon  foun- 
dations over  White  Clay  Creek  at  Philips' 
mill,  Londongrove  township.  The  contract 
price  was  $1,197. 

®The  Chester  County  Commissioners  have 
awarded  the  contract  for  extensive  repairs  to 
the  stone  arch  bridge  over  Trout  Run  in 
Tredyffrin  township,  to  P.  J.  McCormick  & 
Sons,  West  Chester,  Pa. 

Dauphin  County  Commissioners  have  under 
consideration  the  plans  for  the  new  bridge 
over  Paxton  Creek  at  MacCIay  St.,  Harris- 
burg,  Pa.  The  structure  will  be  of  reinforced 
concrete  and  will  have  a  -50-ft.  span. 

Common  Council  of  Wilkesbarre,  Pa.,  re- 
cently discussed  the  report  of  Torrance  & 
Taylor,  Consulting  Engineers,  New  York  City, 
in  regard  to  the  South  St.  bridge.  The  cost 
of  repairing  the  structure  would  be  over 
$7,000,  and  it  is  thought  advisable  to  build  a 
new  structure. 

South  Dakota. 

Plans  and  specifications  have  been  com- 
pleted by  the  Missouri  Valley  Engineering 
Co.,  Mitchell,  S.  Dak.,  for  the  construction  of 
two  small  concrete  spans,  20  ft.  in  length  over 
the  Kingsbury  County  Drainage  Ditch  No. 
4.    De  Smet,  S.  Dak.,  is  County  seat. 

Tennessee. 

•f»Bids  together  with  competitive  plans  and 
specifications  will  be  received  until  noon, 
Aug.  5,  at  the  Court  House,  Benton,  Tenn., 
for  the  construction  of  a  highway  bridge 
across  the  Hiawassee  River  at  Reliance, 
Tenn.  Width  of  the  roadway  is  to  be  18  ft., 
and  steel  to  be  designed  according  to  Cooper's 
specifications  for  Class  D  Highway  bridges. 
Further  information  may  be  had  of  J.  N.  Mc- 
Brayer,  chairman  of  the  committee,  Reliance, 
Tenn. 

Texas. 

®The  Missouri  Valley  Bridge  Co.,  of  Leav- 
enworth, Kan.,  has  been  awarded  the  contract 
by  George  C.  Baker,  Jr.,  County  Judge,  Fort 
Bend  County,  Richmond,  Tex.,  for  the  con- 
struction of  two  steel  highway  bridges  across 
Brazos  River,  one  near  Thompson  and  the 
other  near  Orchard,  for  $48,590.  J.  W.  Maxcy, 
1716  Dallas  Ave.,  Houston,  Tex.,  is  Consult- 
ing Engineer.    Bids  were  opened  July  10. 

An  order  has  been  passed  by  the  Commis- 
sioners Court,  Dallas,  Texas,  to  bear  one-third 
the  cost  of  building  a  concrete  arch  bridge 
across  Turtle  Creek  on  the  Beverly  Drive.  It 
also  provides  that  the  cost  will  not  exceed 
$5,000. 

Washington. 

Commissioners  of  Whatcom  County,  Rell- 
ingham,  Wash.,  have  ordered  the  County  En- 
gineer, Charles  Lindberry,  to  inspect  the 
bridge  across  the  narrow  end  of  Lake  Sam- 
ish,  in  order  to  determine  whether  or  not 
the  crossing  will  have  to  be  rebuilt. 

Morton  Macartney,  City  Engineer,  Spokane, 
Wash,  has  submitted  to  the  City  Council  new 
plans  for  a  viaduct  at  Division  St.  They 
provide  for  both  a  high  and  low  concrete 
structure,  one  raising  the  north  end  of  the 
Division  street  bridge  12  ft.  and  the  other 
25  ft.  The  estimated  cost  of  the  two  struc- 
tures are  $408,000  and  $430,000.  The  esti- 
mated cost  of  the  original  steel  plans  was 
$311,000. 


Wisconsin. 

-f»P»ids  arc  asked  until  10:30  a.  m.,  Aug. 
1,  by  H.  E.  Briggs,  Commissioner  of  Public 
Works,  Milwaukee,  Wis.,  for  constructing  a 
protection  pier  for  Clinton  St.  bridge,  in  the 
city  of  Milwaukee.  Certified  check  for  $1,'mki 
required  with  bid. 

®The  contract  for  the  construction  of  a 
bridge  over  Sugar  River  on  the  county  line 
between  townships  of  Avon  and  Spring  Grove 
has  been  awarded  by  the  Commissioners  of 
Green  and  Rock  Counties,  Wis.,  to  II.  S. 
Wetherel,  Chicago,  111.,  at  $4,135.  The  struc- 
ture will  be  120  ft.  long. 

Advices  from  Prairie  du  Chien,  Wis.,  state  ' 
that  citizens  of  Grant  and  Crawford  Counties 
have  under  consideration  the  construction  of  a 
bridge  over  the  Wisconsin  River  at  the  mouth. 
The  cost  of  the  structure  is  estimated  at  about 
$20,000. 

At  the  special  election  held  July  11  at  New 
London,  Wis.,  it  was  voted  by  a  large  ma- 
jority to  build  a  second  bridge  across  Wolf 
River. 

Canada. 

•J»Bids  will  be  received  until  Aug.  3,  by  S. 
K.  Ewart,  Chesley  P.  O.,  for  the  erection  of 
two  steel  bridges,  one  over  Snake  Creek,  10th 
Concession,  Elderslie,  and  the  other  on  the 
county  line,  7th  Concession,  Elderslie ;  the 
span  of  the  bridges,  45  and  36  ft.,  respectively. 
Specifications  can  be  had  of  James  Warren, 
Walkerton,  Engineer. 

•J«Bids  will  be  received  until  noon,  Aug.  5. 
by  County  Council,  Walkerton,  Ont,  for  the 
construction  of  two  spans  of  125  ft.  each  and 
one  span  of  90  ft.  over  the  Saugeen  River. 
Specifications  may  be  had  of  James  Warren, 
Engineer. 

•J-Bids  will  be  received  until  noon,  Aug.  1. 
by  William  Panton,  County  Clerk,  Milton, 
Ont.,  for  the  construction  of  a  reinforced  con- 
crete arch  of  135  ft.  span  and  340  ft.  of 
concrete  viaduct  approach  on  the  Middle  road 
between  the  town  of  Oakville  and  he  town- 
ship of  Trafalgar.  Plans  and  specifications 
can  be  had  at  he  office  of  Frank  Barber.  Con- 
sulting Engineer,  57  Adelaide  St.,  East  To- 
ronto, Ont. 

•{•Bids  will  be  received  until  noon,  Aug.  3, 
by  P.  E.  Ryan,  Secy.  Commissioners  of  the 
Transcontinental  Ry.,  Ottawa,  Ont.,  for  the 
erection  of  station  and  other  buildings  re- 
quired along  the  line  of  the  Transcontinental 
Railway  as  set  forth  below,  viz:  Section  10. 
— From  Cochrane  to  Currie,  in  the  Province 
of  Ontario.  Section  11. — From  Fraser,  to 
Grant,  in  the  Province  of  Ontario.  Section 
12. — From  Superior  to  Dugald,  in  the  Prov- 
ince of  Ontario.  1,000  ton  Coaling  Station  at 
Grant,  Mile  232.7,  District  "D."  Plans  and 
specifications  may  be  seen  and  full  informa- 
tion obtained  at  the  office  of  Mr.  Gordon 
Grant,  Chief  Engineer,  Ottawa,  Ont.,  and  at 
the  following  District  offices :  For  Section  10 
and  11  and  the  1,000-ton  Coaling  Station.  Mr. 
A.  N.  Molesworth,  District  Engineer,  Coch- 
rane, Ont.  For  Section  12,  Mr.  S.  R.  Poulin, 
District  Engineer,  St.  Boniface,  Man. 

®Advices  from  Edmonton,  Alta.,  state  that 
the  contract  for  furnishing  the  steel  for  the 
steel  bridge  over  the  Saskatchewan  River 
was  awarded  to  the  Dominion  Bridge  Co., 
Montreal,  at  $58,300.  The  contract  for  the 
piers  and  abutments  went  to  Cannel-Spencer 
Co.,  Edmonton.  Alta.,  on  unit  price  basis.  The 
total  amount  of  the  work  will  be  approximate- 
ly 64,000.  The  erection  of  the  steel  will  be 
undertaken  by  the  city.  A.  J.  Latornell  is 
City  Engineer. 

®The  Public  Works  Department  of  the  On- 
tario Provincial  Government  has  awarded  a 
number  of  important  contracts  for  the  con- 
struction of  bridges  to  the  Stratford  Bridge 
&  Iron  Works  Co.,  Stratford,  Ont.  The  struc- 
tures to  be  built  are  at  Six  Mile  Creek,  in 
the  township  of  Watt ;  over  Rosseau  River. 
Cardwell ;  over  Garter  Snake  River :  the  Pet- 
erson Bridge,  over  the  Black  River:  the  High 
Falls  River  bridge,  Muskoka.  and  the  Bush- 
kong  River  bridge,  at  Haliburton. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


I** 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


California. 

*J*Hids  were  opened  at  Manteca,  Cal.,  June 
19,  by  the  Directors  of  the  South  San  Joaquin 
Irrigation  District,  Edwin  Duryea,  Jr.,  Chief 
Engineer,  for  the  construction  of  an  irriga- 
tion system.  Brown  &  Alcorn  were  the  only 
bidders.  This  bid  was  rejected  and  the  work 
is  being  readvertised  until  Aug.  5,  as  stated 


in  our  last  issue.  A  full  description  of  the 
structural  and  construction  features  of  this 
proposed  system  was  given  in  our  issue  of 
June  21,  1911.  The  following  is  the  item- 
ized bids  of  Brown  &  Alcorn,  and  the  engi- 
neer's estimate;  (1)  standing  for  Brown  & 
Alcorn's  bid  on  basis  of  bonds  at  80  per  cent; 
( )  bid  of  Brown  &  Alcorn  on  cash  basis ; 
(3)   engineer's  estimate  on  cash  basis. 


California. 

Phil  T.  Langenour,  Woodland,  Cal.,  has 
purchased  4,022  acres,  or  practically  all  of 
Indian  Valley  in  the  eastern  part  of  Lake 
county,  for  a  reservoir  site. 

Florida. 

»J*Bids  will  be  received  until  10  a.  m.,  Aug. 
10,  by  Board  of  Florida  State  Drainage  Com- 
missioners, J.  C.  Luning,  Secy.,  for  excavating 
three  drainage  canals  on  the  east  coast  of 
Florida,  near  Pompano,  Fulford  and  Larkin. 
The  aggregate  length  of  these  canals  is  16 
miles ;  bottom  width,  25  ft. ;  mean  depth,  6  ft. 
Their  construction  requires  the  excavation  of 
approximately  400,000  cu.  yds.  of  earth  and 
200,000  cu.  yds.  of  rocks.  Specifications  and 
blank  forms  upon  which  bids  must  be  made 
can  be  obtained  by  application  to  J.  O.  Wright, 
Chief  Drainage  Engineer,  Tallahassee,  Fla. 

Illinois. 

•$»Bids  will  be  received  until  1  p.  m.,  Aug.  4, 
by  Commissioners  of  the  Big  Four  Drainage 
District  of  Ford  County,  111.,  at  Paxton,  III, 
for  the  furnishing  of  875  ft.  of  15-in.  tile,  and 
50  ft.  of  18-in.  tile;  also  for  hauling,  trench- 
ing, laying  constructing  retaining  wall,  con- 
structing 400  ft.  of  open  ditch,  etc.  Bids  to  be 
delivered  to  E.  H.  Fagersburg  or  R.  C.  Park, 
Paxton.  111.,  and  opened  at  the  office  of  Cloud 
&  Thompson,  attorneys,  Paxton,  111. 

•J*Bids  will  be  received  until  10  a.  m.,  Aug.  5, 
by  Drainage  Commissioners,  Drainage  Dis- 
trict No.  3,  Pleasant  View,  111.,  for  furnishing 
hauling,  laving  and  refilling  the  following 
drains :  1,716  ft.  22  in.  av.  cut  3.6  ft. ;  1,785  ft. 
18  in.  av.  cut  4.5  ft. ;  1,650  ft.  16  in.  av.  cut  4.4 
ft. ;  924  ft.  15  in.  av.  cut  5.2  ft. ;  3,135  ft.  14  in. 
av.  cut  4.6  ft.;  900  ft.  12  in.  av.  cut  5.0  ft.: 
1,790  ft.  10  in.  av.  cut  4.6  ft. ;  66  ft.  8  in.  av. 
cut  4.8  ft. ;  625  ft.  7  in.  av.  cut  4.3  ft.  Tile  to 
be  furnished  f.  o.  b.  Blue  Mound,  111.;  hauling 
to  consist  of  unloading  from  cars  and  distrib- 
uting on  lines  of  work.  Trenching  and  laying 
including  refilling  trenches,  to  be  by  the  rod  in 
length  and  foot  in  depth  ;  furnishing  and  haul- 
ing to  be  by  the  foot. 

Advices  from  Fairfield,  111.,  state  that 
the  Wayne  City  Drainage  District  has  been 
organized  for  the  purpose  of  reclaiming  sev- 
eral thousand  acres  of  waste  lands  in  the  bot- 
toms of  Skillet  Fork  River.  The  district 
embraces  about  18,000  acres  in  the  townships 
of  Orel  and  Big  Mound. 

Indiana. 

•$*Bids  will  be  received  until  Aug.  1  by 
Drainage  Commissioner  Albert  Alyea,  Shelby 
County,  Shelbyville,  Ind.,  for  the  construction 
of  a  public  drain  in  Moral  Township.  Meiks 
&  Hacks'  office  will  be  the  place  for  receiving 
bids. 

®Advices  from  Goshen  state  that  Leack  & 
DeBoer  have  been  awarded  the  contract  at 
$5,200  for  constructing  the  Howell  Ditch,  4 
miles  in  length,  in  Concord  Township. 

®H.  E.  Rosbrough  &  Co.,  Nappanee,  Ind.. 
have  been  awarded  a  $l<i,.">00  dredging  con- 
tract in  the  southern  part  of  the  state. 
Iowa. 

®R.  J.  Phelps,  Boxholm.  la.,  has  been 
awarded  the  contract  for  cleaning,  deepening 
and  widening  Drainage  Ditch  No.  (!.  Bids 
were  opened  July  12  by  C.  O.  Dixon,  Counry 
Auditor,  Rockwell  Citv,  la.  Estimated  cost  of 
work  is  $14,820. 

Louisiana. 

®John  McMann.  (ioshen.  Ind..  has  been 
awarded  a  $S0,00o  contract  lor  constructing  a 
40-mile  dredge  ditch  at  Crawley,  La.,  about  10 
miles  west  of  New  Orleans. 

Minnesota. 

4*Hi<ls  will  In-  received  until  2  p.  in.,  Aug 
ID,  by  J.  ('  Jensen,  County  Auditor,  St.  J. inn  -. 
Minn.,  lor  the  construction  of  a  public  ditch 
in  Watonwan    and     Brown    Counties  to  be 


DIVISION  1. — GOODWIN  DAM  AND  HE  AD  WORKS. 

(1)  (2)  (3) 

Concrete  in  arches  of  dam                           4,616  cu.  yds.     $  12.50          $      10. 00          $  9.00 

Concrete  in  foundations  of  arches                 1,555  cu.  yds.  12.50  .    10.00  8.00 

Concrete  in  buttress                                          626  cu.  yds.  12.50  10.00  8.00 

Concrete  in  foundations  of  buttress                288  cu.  yds.  12.50  10.00  8.00 

Concrete  in  auxiliary  weir                               75  cu.  yds.  12.50  10.00  8.00 

Steel  bars,  upper  6  ft.  of  arches                  90,000  lbs.  0.075  0.06  0.04 

Steel  I-beams,  sluice,  gate  '                   9,:>00  lbs.  0.075  0.06  0.04 

Earth  excavation  for  arches                          575  cu.  yds.  0.50  0.40  0.60 

Rock  excava.,  arches  and  aux.  weir              1,600  cu.  yds.  1.50  1.20  1.00 

Rock  excavation  for  buttress                          300  cu.  yds.  1.50  1.20  1.00 

Sluice-gate  and  apparatus                           $2,000  2,300.00  2,000.00  2,400.00 

Outlet-pipe,   cast  iron  ik                6.S00  lbs.  0.075  0.06  0.03 

Stop-planks  for  outlet-pipe                             200  ft.   lumber  0.05  0.04  0.045 

Stop-planks  for  outlet-pipe                             200  lbs.   steel  0.075  0.06  0.05 

Unwatering  foundations    6,250.00  5,000.00  10.000.00 

Earth  excavation  for  headworks                  7,000  cu.  yds.  0.50  0.40  0.60 

Rock  excavation  for  headworks                   2,400  cu.  yds.  1.50  1.20  1.00 

Concrete  down  to  upper  gates                         270  cu.  yds.  15.00  12.00  8.00 

Concrete  at  upper  gates                                  760  cu.  yds.  15.00  12.00  S.00 

Concrete  between  upper  and  lower  gates.        65  cu.  yds.  15.00  12.00  8.00 

Concrete  in  regulator-gate,  etc                       120  cu.  yds.  15.00  12.00  8.00 

Concrete  in  transition  section                          40  cu.  yds.  15.00  12.00  8.00 

Gates  or  stop-planks                                     2,500  ft.  lumber  0.05  0.04  0.045 

Gates  or  stop-planks                                       500  lbs.   steel  0.075  0.06  0.05 

Upper,  lower  and  sluice  gates,  etc                 7,000  8,050.00  7,000.00  7,140.00 

Steel  beams  over  canal                               12,000  lbs.  0.075  0.06  0.04 

Extra  work  ordered  by  engineer                  (Cost+)  +15%    +25% 

DIVISION  2.— GOODWIN  DAMSITE  TO  SCHELL  DITCH. 

(1)  (2)  (3) 

Excavation,  0+90  to  46+65,  Type  No.  1..  23,500  cu.  yds.      $  1.375        $        1.10          $  0.60 

Concrete  lining  for  same                              4,575  lin.  ft.  4.6875  3.75  5.35 

Excavation,  46+65  to  47+92,  Type  No.  2..    1,348  cu.  yds.  1.375  1.10  1.00 

Concrete  lining  for  same                                127  lin.  ft.  6.50  5.20  5.57 

Tunnel  excavation,  Type  No.  2-A                    88  lin.  ft.  25.00  20.00  21.69 

Concrete  lining  for  same                                  88  lin.  ft.  15.00  12.00  5.57 

Excavation,  4S+S0-57+72,  Type  No.  2          10,738  cu.  yds  1.375  1.10  1.00 

Concreie  lining  for  same                                892  lin.  ft.  4.6875  3.75  5.57 

Enlargement  tunnel  excava.,  Type  No   3.    3,751  cu.  yds.  2.50  2.00  3.00 

Concrete  lining  for  same                                836  cu.  yds.  15.00  12.00  12.00 

Enlargement  tunnel  excav..  Type  No.  3-A    4,269  cu.  yds.  2.50  2.00  3.00 

Concrete  lining  for  same                                900  cu.  yds.  15.00  ■    12.00  12.00 

Excavation,  67+94  to  77+55,  Type  No.  2..    7,795  cu.  yds.  1.375  1.10  1.00 

Concrete  lining  for  same                                961  lin.  ft.  4.6875  3.7.".  5.57 

Excavation,  77+55  to  82+93,  Type  No.  2-B    4,471  cu.  yds  1.375  1.10  0.85 

Concrete  lining  for  same                                538  lin.  ft.  5.625  4.50  5.57 

Enlargement  tunnel  excav.,  Type  No.  3..    4,194  cu.  yds.  2.50  2.00  3.00 

Concrete  lining  for  same                                918  cu.  yds.  15.00  12.00  12.00 

Enlargement  tunnel  excav.,  Type  No.  3-A    4,763  cu.  yds.  2.50  2.00  3.00 

Concrete  lining  for  same                                987  cu.  yds.  15.00  12.00  12.00 

Excavation,  94+15  to  99+08,  Type  No.  2-B    2,829  cu.  yds.  1.375  1.10  0.85 

Concrete  lining  for  same                                493  lin.  ft.  5.00  4.00  5.57 

Excavation,  99+08  to  141+07,  Type  No.  2.  30,484  cu.  yds  1.375  1.10  0.943 

Concrete  lining  for  same                              4,199  lin.  ft.  4.685  3.75  5.57 

Excavation,  141+07  to  143+59,  Type  No.  2    3,550  cu.  yds.  1.375  1.10  1.00 

Concrete  lining  for  same                                252  lin.  ft.  4.685  3.75  5.57 

Tunnel  excavation,  Type  No.  3                     2,940  lin.  ft.  24.375  19.50  19.60 

Concrete  lining  for  same                             2,940  lin.  ft.  15.00  12.00  9.82 

Tunnel  excavation.  Type  No.  3-A                 2,940  lin.  ft.  24.375  19.50    .  23.00 

Concrete  lining  for  same                              2,910  lin.  ft.  15.00  12.00  10.56 

Excavation,  172+99  to  188+62,  Type  No.  4  26,526  cu.  yds  1.375  1.10  0.441 

Concrete  lining  for  same                              1,563  lin.  ft.  6.250  5.00  5.44 

Reinforced  concrete  farm  road  bridge                 1  500.00  400.00  285.00 

Concrete  in  waste  and  sand  sluice                177.4  cu.  yds.  16.00  12.00  12.00 

Gates,  apparatus,  etc.,  in  place        

Extra  work  ordered  by  engineer                  (Cost+)  +15%     

DI\  tSION  3.— SCHELL  DITCH  TO  EAST  END  OF  HILTS  SAG. 

(1)  (2)  (3) 

Canal  excavation,  Type  5  177,822  cu.  yds.      $  C.62.">         $        0.50          $  0.40 

Canal  embankment,  Type  7                        48,400  cu.  yds.  0.50  0.40  0.10 

Concrete  lining.  Type  5                              12,463  lin.  ft.  4.6875  3.75  5.16 

Concrete    lining.    Type    7                                    I.NI3  lin.  ft.  1 5. on  12.00  12.70 

Tunnel  excavation  (4),  Type  6                       980  lin.  ft.  15.00  12.00  15.48 

Concrete  lining  for  same                                O.sO  lin.  ft.  1.6875  10.09 

Tunnel  excavation  (1),  Type  fi-A                       980  lin.  ft.  15.00  12.00  18.05 

Concrete  lining  for  same                                980  lin.  ft.  4.6875  3.75  11.04 

Drainage   culverts    (9)                                     S10  lin.  ft.  ....     

HiKhway  bridge,  22%x20  ft                                I  1,000.00  800.00  402.00 

Kauri   road   bridge,  22'/6xl2   ft                                  I  530.00  124.00  268.00 

Waste  gate  and  sand  sluice                                 I  1,375.00  1,500.00  2,028.00 

DIVISION  1      illl.TS  SAG  STIUCTUKKS-  BIDS  ON   \V(  ON   I  'LI  'ME  AND  TKKSTLE  OR  ON 

KLIJME  BOX  ONI.V. 

(1)  (2)  (3) 

RtdWOOd  pbtnkf  and  battens                            186  M.ft.B.M.    $  50.00  $       40.00  $  80.00 

DOUCIM  (IT.  II.  b"X,  Ind.  stringers                     231  M.ft.B.M.   mi  40.00  30.00 

Douglas  fir.  In  b«DU,  incl.  caps                       202  M.ft.B.M.  o  on  10.00  30.00 

Spiki    .  bolls,         .   in   Hume  box            ...     16,000  lbs.   1  O.nlN  0.045 

<;.ih  pipe,  1  -In.  nominal                                 3,100  lin.  ft.  o.os  o.oiil  0.12 

Siok.-M,  bolts.  etc.,  In  bents                            7,500  lbs.  0.06  o.ois  0.045 

Kxeavjilioii    for   pedestals                                  200  cu.  yds.  0.50  0.10  0.60 

Conci.  lc  In   p.-,),tKtiilM                                        105  cu.  yds.  15.00  I2.no  12.00 

Excavation  for  transition  section                1,200  cu.  yd«.  0.375  0.80  o.r.O 

Concrete  In  transition  section                            80  cu.  yds.  L6.00  18.00  12.00 

Moimi cuing,  lolling,  etc.,  embankment   0,60  n.  in  0.10 

Kxti.i   work   ordered  by  engineer                   <'iist|  +16%  ....  +20% 


»I«  indicates  work  now  open  for  bids.    <•)  indicates  a  contract  let  recently. 
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BIDS  ON   ALTERNATIVE   UEINFOIICED  CONCRETE  FLUME   AND   PIERS    OR   ON  PIERS 

ONLY. 

(1)  (2)  (3) 

Concrete  in  piers                                         4,230  cu.  yds.  $      12.50  $      10.00  $  10.00 

Concrete  in  horizontal  struts                         2,250  cu.  ft.  0.50  0.40  0.60 

Steel  in  piers  and  struts                               63,000  lbs.  O.Ofi  0.048  0.04 

Concrete  in  flume  box                                  64,000  cu.   ft.  0.50  0.40  0.60 

Steel  in  flume  box  353,000  lbs.  0.06  0.048  0.04 

Excavation  for  foundations                             900  cu.  yds.  0.375  0.30  0.50 

Excavation,   transition  sections                      1,200  cu.  yds.  0.375  0.30  0.50 

Concrete  in  transition  sections                          80  cu.  yds.  15.00  12.00  12.00 

Moistening,  rolling,  etc..  embankment   0.50  0.40  0.10 

Extra  work  ordered  by  engineer                  (Cost-)-)  +15%     

DIVISION  5. — SUPPLY  CANAL  FROM  WEST  END  OF  HILTS  SAG  TO  WOODWARD 

RESERVOIR. 

„      ,             x.  (1)  ■    (2)  (3) 

Canal  excavation.  Type  8  205,237  cu.  yds.  3        0.50  $        0.40  $  0.40 

Canal  excavation,  Type  8-A                        46.27S  cu.  vds.  0.50  0.40  0.40 

Canal  embankment,  Type  8-A                     20.120  cu.  vds.  0.50  0.40  0.10 

Canal  embankment,  Type  8-B                     36,960  cu.  vds.  0.50  0.40  0.10 

Concrete  lining,  Type  8-A                              4,944  lin.  ft.  4.70  3.76  6.40 

Concrete  lining,  Type  8-B                            1,070  lin.  ft.  4.70  3.76  S.62 

Tunnel  excavation,  Type  9                             743  lin.  ft.  25.00  20.00  15.48 

Concrete  lining  for  same                                743  lin.  ft.  18.25  14.60  10.09 

Tunnel  excavation,  Type  9- A                          743  lin.  ft.  25.00  20.00  18.77 

Concrete  lining  for  same                                  743  lin.  ft.  18.25  14.60  12.15 

Drainage   culverts    (5)                                     540  lin.  ft.       

Reinforced  concrete  highway  bridge                    1  (22%x20')  1,000.00  800.00  773.00 

Wooden    farm   bridges                                      .9(40x12')  530.00  424.00  161.00 

DIVISION  0.— SUPPLY  CANAL  FROM  WOODWARD  RESERVOIR  TO  EAST  EDGE  OF 

DISTRICT. 

„  (1)  (2)  (3) 

Can;il  excavation,  Types  10.  10-A  to  10-F. 299.919  cu.  vds.  $        0.50  $        0.40  $  0.40 

Reinforced  concrete  highway  bridges                  4  (30x20')  1,500.00  1,200.00  773.00 

Wooden  farm  bridges                                           4  (40x12')  170.00  376.00  161.00 

Temporary   diversion  dam                                   1  2,400.00  1,920.00  1,848.00 

Concrete  "drop,"  about  2  ft.  fall                         1  1,126.00  900.00  1,023.00 

Reinforced  concrete  inverted  siphon                    1  14,900.00  11.920.00  14,978.00 


known  as  Judicial  Ditch  No.  6.  Bids  will  be 
received  for  the  job  of  digging  and  construct- 
ing the  entire  work  either  in  one  job  or  in  one 
or  more  linear  sections  of  100  feet  each,  said 
sections  to  be  known  by  the  stake  or  monu- 
ment set  by  the  engineer  at  the  foot  of  each 
section,  as  shown  in  the  engineer's  report, 
commencing  with  the  one  including  the  outlet 
and  thence  un  the  stream  to  the  one  including 
the  source  The  approximate  amount  of  work 
is:  625  ft  of  open  ditch  at  an  estimated  cost 
of  $77.57.  and  14,170  ft.  of  tile  drain  at  an 
estimated  cost  of  $5,040.25  size  of  tile  6  in., 
8  in.,  12  in.,  and  14  in.,  and  must  be  of  first- 
class  clay  tile. 

®Bids  were  opened  July  15  by  H.  J.  Welte, 
County  Auditor,  Crookston,  Minn.,  for  con- 
structing County  Ditch  No.  86,  the  contract 
being  awarded  to  Swanson  Bros.,  Moorehead 
Minn.,  at  a  total  of  $9,298.  The  unit  price 
was  12.85  cts  per  cu.  yd. 

The  contract  for  the  construction  of  a  state 
ditch  in  northern  Minnesota,  including  1,800,- 
000  cu.  yds.  of  earth,  for  which  bids  were  re- 
ceived this  month  by  George  A.  Ralph,  State 
Drainage  Engineer,  St.  Paul,  Minn.,  has  not 
been  awarded.  The  excavation  will  be  95 
miles  long  and  the  work  will  include  the  con- 
struction of  35  miles  of  roadway.  The  con- 
tract will  probably  be  let  about  the  middle  of 
August. 

Missouri. 

•}*The  Board  of  Public  Improvements,  Wil- 
liam T.  Findly,  Secretary,  St.  Louis,  Mo.,  is 
calling  for  bids  on  the  proposed  revetment 
wall,  which  will  protect  the  Chain  of  Rocks 
from  the  Mississippi  River.  The  wall  will 
extend  9,000  ft.  and  will  cost  in  the  neigh- 
borhood of  $150,000. 

Nevada. 

*J«Bids  will  be  received  until  2  p.  m.,  Aug.  1, 
by  U.  S   Reclamation  Service,  Department  of 


the  Interior.  Fallon,  New,  for  furnishing  and 
delivering  f.  o.  b.  shipping  point  one  revolving 
type  drag  line  scraper  excavation  machine, 
built  and  fully  equipped  for  electric  operation, 
with  3-phase,  (in-cycle  alternating  current  at 
440  volts.  The  base  frame  and  boom  to  be  of 
steel  construction.  D.  W.  Cole  is  Project 
Engineer. 

Oregon. 

Advices  from  Prineville,  Ore.,  state  that 
surveys  are  to  be  made  by  Wade  Houston, 
C.  E.,  for  a  dam  and  ditches  to  irrigate  the 
lower  country  in  the  vicinity  of  Dry  Creek. 

Texas. 

*J»Bids  will  be  received  until  noon,  Aug.  29, 
by  Board  of  Drainage  Commissioners,  at  the 
office  of  A.  W.  Amther,  Drainage  Engineer, 
Brownsville,  Tex.,  for  the  construction  of  ap- 
proximately 40  miles  of  ditches  in  Cameron 
County  Drainage  District  No.  1.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

The  Commissioners  of  Matagorda  County, 
Bay  City,  Tex.,  will  hold  a  hearing  on  Aug.  17 
for  the  formation  of  Matagorda  county  drain- 
age district  No.  4.  The  district  will  afford 
drainage  for  45,000  acres  of  land.  W.  M. 
Carpenter,  Blessing,  Tex.,  is  interested. 

Tennessee. 
•J»Bids  are  asked  until  11  a.  m.,  Aug.  21,  by 
Maj.  Clarke  S.  Smith,  U.  S.  Engineer,  Cus- 
tom House,  Memphis,  Tenn.,  for  constructing 
about  466,000  cu.  yds.  of  earthwork  in  Upper 
and  Lower  St.  Francis  and  White  River  Levee 
Districts. 

Utah. 

•J*Bids  will  be  received  until  2  p.  m.,  Aug.  7, 
by  Department  of  Interior,  U.  S.  Reclamation 
Service,  Washington,  D.  C,  for  the  construc- 
tion of  a  5-mile  canal  located  about  35  miles 
northeast  of  Thistle,  Utah.  The  work  involves 


about  145,000  cu.  yds.  of  material.  Further 
information  may  be  obtained  of  the  Reclama- 
tion Service,  Washington,  D.  C,  or  Provo. 
Utah. 

The  College  &  East  Beach  Canal  Co..  of 
Logan,  Utah,  has  been  incorporated  with  a 
capital  stock  of  $3,000,  the  officers  being  as 
follows :  Charles  Batt,  president ;  Gotlieb 
Smith,  vice  president ;  K.  C.  Schaub,  secre- 
tary and  treasurer. 

Washington. 

®Berdleson  &  Son,  Tacoma,  Wash.,  have 
been  awarded  the  contract  at  22%  cts.  per  cu. 
yd.,  for  the  construction  of  a  main  canal  and 
laterals  for  a  system  of  drainage  for  Drain- 
age District  No.  1  of  Klickitat  County,  Wash. 
The  contract  includes  about  200,000  cu.  yds.  of 
excavation,  and  bids  for  the  work  were 
opened  July  1  by  H.  J.  Marshall.  Countv 
Treasurer,  Goldendale,  Wash. 

Advices  from  North  Yakima  state  that  $5<",- 
000  will  be  spent  this  fall  in  improving  the 
Congdon  ditch,  one  of  the  largest  and  earliest 
private  irrigation  enterprises  in  this  section. 
The  work  will  consist  in  the  main  of  con- 
creting two  miles  of  the  ditch,  where  it  runs 
around  the  Painted  Rocks,  just  the  other  side 
of  the  big  syphon.  The  company  has  just 
completed  this  spring  concrete  work  on  the 
ditch  where  it  runs  through  Nob  Hill  orchards 
at  a  cost  of  $20,000. 

The  Commissioners  of  Whatcom  County 
have  directed  Charles  Lindberry,  County  En- 
gineer, Bellingham,  to  make  a  survey  for  the 
Sleasman  ditch,  near  Sumas.  This  ditch,  when 
completed,  will  drain  a  large  area  of  low  agri- 
cultural land. 

Wisconsin. 
•J«Bids  will  be  received  until  2  p.  in  .  Aug. 
18,  by  Commissioners  of  Hoosier  Creek 
Drainage  District  at  the  office  of  P.  J.  Hurt- 
gen,  Engineer.  Burlington,  Wis.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
completion  of  all  open  ditches,  tile  drains  and 
bridges  in  the  Hoosier  Creek  Drainage  Dis- 
trict, according  to  the  maps,  profiles,  plans 
and  specifications  on  file  in  the  office  of  the 
clerk  of  the  Circuit  Court  for  Racine  County, 
Wisconsin.  Said  work  being  approximately 
as  follows  :  236,010  cu.  yds.  of  excavation  for 
open  ditches,  depth  3  to  7  ft.,  width  of  base 
2  to  20  ft,  slope  1  to  1  :  23,981  ft.  of  12-in. 
tile:  10,490  ft.  10-in.  tile:  7,935  ft.  8-in.  tile: 
2.487  ft.  6-in.  tile:  average  depth  of  tile  hVz 
ft.;  9  timber  bridges  from  8  to  11  ft.  span; 
one  20-ft.  span  steel  bridge  with  concrete 
abutments;  one  11 -ft.  span  steel  bridge  with 
concrete  abutments:  one  1 1  -  ft.  span  steel 
bridge  to  be  re-set  on  concrete  abutments;  two 
bridges  to  be  repaired  and  strengthened.  All 
work  to  be  begun  within  such  reasonable  time 
after  contract  is  awarded  and  completed  with- 
in such  reasonable  time  after  execution  of  the 
contract,  as  shall  be  agreed  by  all  parties  in- 
terested. Copies  of  all  mans,  profiles,  plans 
and  specifications  may  be  seen  at  the  office  of 
engineer,  and  all  bids  must  be  made  on  blanks 
which  will  be  furnished.  Each  bidder  must 
deposit  with  his  bid,  cash  or  a  certified  check 
in  the  sum  of  $1,000,  payable  to  the  order  of 
the  Hoosier  Creek  Drainage  District.  Bids 
will  be  received  and  considered  separately  on 
open  ditches :  on  tile  drains ;  on  each  bridge : 
and  on  the  eirtire  work  complete.  James  L. 
English,  Commissioner ;  Geo.  W.  Waller.  Atty. 
for  Commissioners. 


WAT  E  R-WORKS 


Alabama. 

The  City  Council  of  Anniston,  Ala.,  has  de- 
cided to  extend  the  city  water  main  to  Ward 
Five  formerly  Oxanna. 

Arizona. 

The  Santa  Fe  System  has  appropriated 
$22,000  to  cover  the  cost  of  constructing  a 
pumping  station  at  Del  Rio,  Ariz. 


California. 

®The  Los  Angeles  Mfg.  Co.  of  Los  Angeles, 
Cal.,  has  received  a  contract  from  the  city  of 
Corona,  Cal.,  for  furnishing  3%  miles  of  16-in. 
steel  pipe  to  be  used  in  connection  with  the 
contemplated  improvements  at  the  waterworks. 

Engineer  F.  C.  Finkle  has  been  employed 
by  the  city  of  Long  Beach,  Cal.,  to  assist  the 
city  engineer  in  laying  out  a  comprehensive 


system  of  waterworks.  Bids  for  the  necessary 
cast  iron  pipe  will  be  advertised  for  immediate- 
ly. 

The  Water  Committee  of  the  City  Council 
of  Ontario,  Cal.,  has  recommended  that  an  ex- 
tension of  20  ft.  of  4-in.  pipe  be  made  for 
every  customer  outside  the  limits  of  the  sys- 
tem as  planned  by  F.  E.  Trask  of  Los  An- 
geles, engineer  in  charge  of  construction. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  committee  recently  appointed  by  Mayor 
S.  C.  Evans  of  Riverside,  Cab,  has  urged  the 
municipal  ownership  of  the  water  plant  of  that 
city.  The  committee  also  urges  the  purchase 
of  the  Riverside-Artesia  and  Kyes  Water  Co. 
plants. 

Colorado. 

The  Santa  Fe  System  has  appropriated  $11,- 
0()0  to  cover  the  cost  of  sinking  a  well  at 
Struby,  Col. 

The  Roberts  Filter  Manufacturing  Co.  of 
Darby,  Pa.,  has  submitted  a  bid  to  the  North 
Side  Water  Trustees  of  Pueblo,  Colo.,  for  a 
filtration  plant  for  that  city,  which  it  was 
stated  will  supply  15,000,000  gals,  of  filtered 
water  daily  and  will  cost  to  complete  $251,800. 

An  election  will  be  held  Aug.  15  in  the  town 
of  Milliken,  Colo.,  for  the  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $15,000 
for  the  construction  of  a  waterworks. 
Georgia. 

•{•Bids  will  he  received  until  2  p.  m.,  Aug. 
1.  by  Claude  Worrill,  Mayor,  and  City  Coun- 
cil of  Thomaston,  Ga.,  for  furnishing  mate- 
rial, machinery  and  labor  for  the  construction 
of  waterworks  and  sewer  svstem  in  that  town. 
R.  E.  Rushin  is  Clerk.  J.  B.  McCrary  Co., 
1311  Empire  Bldg.,  Atlanta,  Ga.,  are  Engi- 
neers. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug.  1, 
by  City  Council,  Thomaston,  Ga.,  for  furnish- 
ing material,  machinery  and  labor  for  con- 
structing waterworks  and  sewer  system  in  the 
town.  Plans  may  be  seen  at  the  office  of  City 
Clerk  R.  E.  Rushin  or  Engineers  J.  B.  Mc- 
Crary Co.,  1311-15  Empire  Bldg.,  Atlanta.  Ga. 
Claude  Worrill  is  Mayor. 

Idaho. 

•{•Bids  will  be  received  until  Aug.  1  by  City 
of  Coeur  d'Alene,  Idaho,  for  40  4-in.  two-way 
fire  hydrants  and  12  2-in.  water  cranes  for 
filling  sprinkling  wagons.  S.  A.  Bartlett  is  in- 
terested. 

Illinois. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago.  111.,  E.  F. 
Glackin,  Secy.,  until  11  a.  m.,  Aug.  2,  for  fur- 
nishing and  laying  water  service  pipes  in 
various  streets.  Cash  or  certified  check  for 
ten  per  cent  of  total  bid  must  accompany  pro- 
posal. 

•{■Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  July  31,  for  furnishing  and  de- 
livering approximately  900  bbls.  of  Portland 
cement  to  the  Roseland  pumping  station,  104th 
St.  and  Stewart  Ave.  Cash  or  certified  check 
for  $100  must  accompany  proposal. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  E.  J. 
Glackin,  Secy.,  until  11  a.  m.,  Aug.  2,  for  fur- 
nishing and  laying  water  supply  pipes  in  the 
following  streets;  Augusta  St.,  Butler  St.,  Cal- 
houn Ave.,  E.  Delaware  PI.,  W.  46th  PI., 
Grace  St.,  S.  Hamilton  Ave.,  Laurence  Ave., 
Luella  Ave.,  W.  Madison  St.,  S.  Maplewood 
Ave.,  E.  95th  St.,  E.  106th  St.,  Prairie  Ave., 
E  Pearson  St.,  N.  70th  Ave.,  Throop  St., 
Torrence  Ave.,  S.  Artesian  Ave.,  S.  Campbell 
Ave.,  N.  40th  Ave.,  Indiana  Ave.,  and  W. 
105th  St.  Cash  or  certified  check  for  ten  per 
cent  of  total  bid  must  accompany  proposal. 

•{•Bids  will  be  received  by  tin  Board  of 
Inspectors  of  the  House  of  Correction  of  Chi- 
cago, 111.,  until  2  p.  m.,  Aug.  1,  for  furnishing 
and  delivering  f.  o.  b.  the  plant,  26th  St.  and 
California  Ave.,  two  mechanical  chain  grate 
stokers  of  sufficient  capacity  to  care  for  a 
250  II  I'.  Stirling  water  tube  boiler  together 
with  the  necessary  power  to  operate  same. 
Included  in  the  contract  will  be  such  masonry 
or  concrete  work  as  is  necessary  lo  correctly 
111  tall  the  Itokeri  under  the  superintendence 

of  the  successful  bidder.    In  awarding  the 

contract  special  attention  will  be  paid  smoke 
abatement   features,    (  ash  or  certified  check 

for  three  hundred  dollars  must  accompany 

proposal. 

•{•Bids  will  be  received  b\  I.  K  McGmn, 
'  < .limn  siotier  of  I'ublic  Works,  Chicago,  Ml., 

until  11  a.  m.,  Aug.  3,  for  furnishing  and  de 
livering  to  the  Meter  Mechanical  shops,  18R0 


Indiana  Ave.,  approximately  500  %-in.  bibb 
cocks  according  to  plans  and  specifications  on 
file  at  his  office.  Cash  or  certified  check  for 
one  hundred  dollars  must  accompany  pro- 
posal. 

®Heirsch  &  Micotto,  2535  Howard  St.,  St. 
Louis,  Mo.,  have  been  awarded  the  contract 
by  the  town  of  White  Hall,  111.,  for  extending 
the  water  mains  for  $3,491.  The  work  in- 
cludes laying  water  mains  and  furnishing  the 
material.  Bids  were  opened  July  15  by  Jas. 
Lyman,  City  Clerk. 

®Chas.  Albright  of  Barrington,  111.,  has  been 
awarded  the  contract  by  the  village  of  Lake 
Zurich,  111.,  for  the  boring  and  sinking  of  a 
6-in.  well  in  the  village.  Bids  were  opened 
July  6  by  Emil  Frank,  Secy.,  Board  of  Local 
Improvements. 

®T.  H.  Iglehart  of  Chicago,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Berwyn,  111.,  for  the  con- 
struction of  water  pipe  in  Hiawatha  Ave.,  for 
$5,255.  The  work  will  include  a  6-in.  cast  iron 
pipe  with  7  grate  valves  and  9  fire  hydrants. 
Bids  were  opened  July  18  by  W.  V.  Aikman. 
Secy.,  of  board. 

City  Engineer  J.  G.  Mellish  of  Virden,  111., 
has  made  a  survey  of  the  land  east  of  town 
where  the  proposed  reservoir  is  to  be  con- 
structed. The  engineer  has  estimated  the  cost 
of  constructing  the  reservoir  and  piping  the 
town  at  $38,000.  An  election  will  probably  be 
called  in  the  near  future  to  vote  on  the  propo- 
sition. 

The  citizens  of  Pana,  III.,  on  July  20  voted 
the  issuance  of  bonds  to  the  amount  of  $50,- 
000  for  the  construction  of  a  waterworks  sys- 
tem. 

The  South  Park  Commissioners  of  Chicago, 
TIL,  contemplate  the  construction  of  a  perm- 
anent water  works  in  Jackson  park. 

The  Dixon  Water  Co.  of  Dixon,  111.,  has  de- 
cided to  submit  a  price  to  the  City  Commis- 
sioners of  that  city  for  the  sale  of  its  plant. 

Iowa. 

The  citizens  of  Prairieburg,  la.,  on  July  17 
voted  in  favor  of  the  proposition  to  install  a 
waterworks  system  in  that  city.  The  City 
Council  has  not  as  yet  decided  what  kind  of 
a  system  to  construct. 

Kansas. 

The  voters  of  Syracuse,  Kan.,  on  July  14 
voted  in  favor  of  the  issuance  of  bonds  in  the 
sum  of  $40,000  for  the  construction  of  a  water 
works  and  electric  lighting  system.  The  water 
system  will  cost  approximately. 

A  preliminary  survey  is  being  made  of  the 
town  of  Chapman,  Kan.,  for  the  purpose  of 
establishing  an  estimate  upon  which  an  elec- 
tion may  be  called  for  the  purpose  of  voting 
bonds  for  a  waterworks  and  sewer  system. 
Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  Engineers. 

A  bond  election  has  been  called  for  Aug.  7 
in  Ilill  City,  Kan.,  to  vote  on  the  question 
of  whether  or  not  bonds  shall  be  issued  for 
the  purpose  of  installing  waterworks  and  elec- 
tric lights. 

The  committees  appointed  by  the  several  or- 
ganizations of  the  city  of  Wichita,  Kan.,  to 
decide  whether  the  City  Commissioners  shall 
buy  the  water  plant  or  build  a  new  one,  have 
employed  Consulting  Engineer  J.  S.  Worlcv. 
206-7  Reliance  Bldg..  Kansas  City,  Mo.,  to 
prepare  plans  and  specifications  for  a  new  wa- 
terworks plant  for  the  city. 

Massachusetts. 

I  be  Metropolitan  Water  &  Sewerage  Board, 
Dexter    Bracked,    Chief    Engineer,  Boston, 

Mass.,  will  install  a  pumping  station  in  Hyde 

Park,  near  the  Boston  city  limits    Bids  will 

soon  be  asked  on  this  work. 

Michigan. 

The  Board  of  Public  Works  of  Benton  Har 
bor,   Mich.,  is  preparing  plans    and  making 
preparations    for  the  spending  of  the  $50,000 
on  an  improved  water  system      Mir  main  have 
been  ordered      An   IS  in.  discharge  main  will 

be  connected  with  the  marsh  plant  and  run  to 

the  city  distributing  system.     Downtown  addi 


tional  12-in.  mains  will  be  laid  to  take  care  of 
the  patrons  of  the  plant. 

Minnesota. 

®The  Power  Equipment  Co.  of  Minneapolis, 
Minn.,  has  been  awarded  the  contract  by  the 
city  of  Madison  Lake,  Minn.,  for  furnishing 
a  gasoline  engine  for  $545.  Bids  were  opened 
July  17. 

®J.  G.  Robertson  of  St.  Paul,  Minn.,  has 
been  awarded  the  contract  by  the  city  of  Man- 
kato,  Minn.,  for  the  construction  of  a  water- 
works system  for  $6,830.  The  work  includes 
5o,0O0-gal.  tank  on  110-ft.  tower  with  pipe 
lines,  pump  house  and  motor  all  complete. 
Bids  were  opened  July  17  bv  F.  W.  Bates,  City 
Clerk. 

According  to  the  West  End  Hillside  Im- 
provement club  of  Duluth,  Minn.,  the  Water 
Board  will  soon  begin  work  on  the  extension 
of  the  water  system  to  the  West  End  hillside 
district.  A  10-in.  main  will  connect  the  main 
at  13th  Ave.,  west  and  Fifth  St.  It  will  be 
run  northwest  to  Seventh  St.,  and  west  on 
Seventh  to  20th  Ave.,  thence  to  Piedmont  Ave. 
and  up  Piedmont  to  10th  St.  and  23rd  Ave. 

The  Water  Board  of  St.  Paul,  Minn.,,  has 
ordered  the  laying  of  a  16-in.  main  on  Fair- 
view  Ave.,  from  Goodrich  to  St.  Clair,  a  dis- 
tance of  1.320  ft.  at  a  cost  of  about  $4,000.  The 
board  is  also  considering  the  laying  of  a  main 
on  East  Fourth,  from  Gotzian  to  Clarence. 

Mississippi. 

The  City  Council  of  Biloxi,  Miss.,  on  July 
18  passed  a  resolution  authorizing  the  finance 
committee  to  advertise  for  bids  on  the  $70,000 
waterworks  bond  issue. 

The  City  Council  of  Vicksburg,  Miss.,  has 
instructed  Civil  Engineer  A.  L.  Dabney  of 
Clarksdale  to  prepare  data  so  as  to  get  an  es- 
timate of  the  cost  for  constructing  a  water- 
works plant. 

Missouri. 

W.  C.  Swanwick  of  Joplin,  Mo.,  who  has 
the  contract  for  the  building  of  the  $375,000 
water  system  for  Johnson  City,  Tenn.,  con- 
templates beginning  construction  work  by  the 
last  of  this  month.  The  water  is  to  be  brought 
from  the  Big  Blue  Springs  in  Unicoi  County, 
12  miles  south  of  the  city,  furnishing  a  water 
supply  of  7,500,00  gals,  daily.  The  United 
States  Foundry  and  Machine  Works  of  Chat- 
tanooga will  furnish  the  cast  iron  pipes  for  the 
system. 

The  St.  Charles,  Mo.,  City  Council  has 
passed  an  ordinance  providing  for  an  improve- 
ment in  the  waterworks  system  at  an  estimated 
cost  of  $30,000.  The  contract  will  be  awarded 
July  29. 

Steps  are  being  taken  toward  improving  the 
plant  of  the  St.  Joseph  Water  Co.,  of  St.  Jos- 
eph. Mo.  Charles  II.  Taylor  is  Superintend- 
ent.   George  W.  Biggs,  Pittsburg,  Pa.,  is  Chief 

Engineer. 

Edward  Flacl  &  Co.,  Civil  Engineers,  Fuller- 
ton  Bldg.,  St.  Louis,  Mo.,  have  been  retained 
by  the  Anheuser-Busch  Brewing  Association, 
St.  Louis,  Mo.,  to  prepare  plans,  etc.,  for  the 
construction  of  a  5,000,000-gal.  reservoir  and 
coagulation  plant  for  the  waterworks  system 
of  that  company.  The  reservoir  will  be  of  re- 
inforced concrete. 

Nebraska. 

•{•Bids  will  be  received  until  S  p.  in.,  \ug. 
S  by  H.  D.  Huntington,  Village  Clerk,  Cor- 
don. Nebr.,  for  electric  light,  sewer  and  water- 
works extensions.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

The  Water  Department  of  Lincoln.  Neb. 
has  been  petitioned  lor  a  tin.  water  main  on 
Q  St..  between  34th  and  35th  St. 

State  Treasurer  George.  Attorney  Martin 
ami  Secretary  of  State  Wait  have  been  con- 
ferring with  the  Cit)  Engineer  of  Omaha, 
Neb.,  George  W.  Craig,  in  regard  to  the 
building  of  a  water  main  h>  the  state  to  the 
state  school  for  the  deaf  at  Omaha.  The  leg- 
islature appropriated  $5,000  for  the  construc- 
tion of  tin  main  to  connect  with  the  w.itei 
works  system  in  Omaha. 

Consulting  Engineers  Bruce  &  Standevan, 
Bee  Bldg.,  Omaha,  Neb.,  have  practically  com 
pleted  plans  for  the  construction  of  a  water* 


•{•  indicates  work  now  open  for  bids.     •  indicates  a  contract  let  recently. 
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works  system  in  the  town  of  Malino,  Xeb.  It 
has  been  roughlv  estimated  that  the  plant  will 
cost  $9,000. 

The  citizens  of  Benson,  Xeb.,  recently  voted 
the  issuance  of  bonds  in  the  sum  of  $25,000  for 
the  purpose  of  installing  a  waterworks  system. 
New  Jersey. 

®The  McGovern  Construction  Co.,  of  Tren- 
ton, X.  J.,  has  been  awarded  the  contract  by 
the  Crosswicks  Water  Co.,  Crosswicks,  X.  J., 
for  the  complete  construction  of  waterworks, 
including  piping,  pumping  station  with  equip- 
ment, standpipe  or  tower,  collecting  system 
and  all  machinery  and  accessories.  Bids  were 
opened  June  22.  W.  W.  Young.  170  &  220 
Broadway,  Xew  York  City,  and  Drexel  Bldg., 
Philadelphia,  Pa.,  is  Engineer. 

New  Mexico. 

The  city  of  Tucumcari,  X.  Mex.,  which  took 
over  the  waterworks  July  1,  will  soon  begin 
the  erection  of  a  100,000-gal.  standpipe  and 
the  extension  of  several  of  the  city  mains  to 
points  not  now  reached  with  city  water.  Tt  is 
alsn  intended  to  install  100  more  fire  hydrants. 

New  York. 

•J*Bids  will  be  received  until  11  a.  m.,  Aug". 
3.  by  Board  of  Water  Supply,  165  Broadway, 
New  York  City,  for  contract  107,  for  furnish- 
ing and  delivering  certain  apparatus  and  ma- 
terials at  designated  localities  and  furnishing, 
delivering  and  installing  certain  other  ap- 
paratus and  materials  in  various  structures 
along  Catskill  aqueduct,  in  Ulster  and  Putnam 
counties,  and  in  the  Borough  of  Brooklyn, 
City  of  Xew  York,  Xew  York.  The  apparatus 
and  materials  consist  of  283  G-in.  to  54-in.  gate- 
valves,  2  40-in.  blow-off  valves.  2  hydraulic 
cylinders  for  40-in.  blow-off  valves,  4  hydraulic 
cylinders  for  54-in.  gate-valves,  bronze  and 
cast  iron  piping  and  miscellaneous  appurten- 
ances. 

°f»Bids  will  be  received  until  11  a.  m.,  Aug. 
1.  by  Board  of  Water  Supply,  165  Broadway, 
New  York  City,  for  Contract  87,  Catskill 
Aqueduct,  for  the  construction  of  the  Brook- 
lyn conduit,  in  the  City  Aqueduct  department 
and  extending  from  the  junction  of  Flatbush 
Ave.  and  Schermerhorn  St.  in  the  Borough  of 
Brooklyn,  along  Third  Ave.,  Baltic  St.,  Park 
PI.,  Sixth  avenue,  24th  St.  and  Fifth  Ave.  to 
3tith  St.  The  work  to  be  done  includes  the 
furnishing  and  laying  of  about  17,200  ft.  of 
66-in.  steel  pipe,  a  66-in.  Venturi  meter,  valves 
and  other  appurtenances,  together  with  main- 
tenance for  one  year. 

•$»Bids  will  be  received  until  2  p.  m.,  Aug. 
16,  by  Quartermaster,  Madison  Barracks,  New 
Turk,  for  the  installation  of  a  new  pump  in 
the  pumping  plant  at  that  post. 

®The  Port  Jackson  Engineering  Co.  of  Am- 
sterdam, X.  Y.,  has  been  awarded  the  contract 
by  the  city  of  Salem,  for  the  installation  of 
a  waterworks  system  for  approximately 
$38,740. 

The  Municipal  Commission  of  Herkimer,  N. 
Y.,  has  awarded  a  contract  to  J.  P.  Crim  of 
Richfield  Springs  to  drill  four  wells  for  the 
public  water  system  of  the  village.  When  com- 
pleted there  will  be  40  wells  in  operation.' 

The  City  Council  of  Buffalo,  X.  Y.,  has  re- 
ferred to  Commissioner  of  Public  Works 
Francis  Ward,  the  resolution  to  submit  the 
plans  for  the  superstructure  on  the  new  intake 
pier  in  Emerald  Channel  to  Engineer  E.  P. 
Goodrich  of  2  Rector.  Xew  York  City.  C.  H. 
Everitt  at  $43,490,  submitted  the  lowest  bid 
for  this  work..  The  contract  has  not  been 
awarded. 

The  Town  Board  of  Churchville.  X.  Y.,  con- 
templates calling  an  election  soon  for  the  pur- 
pose of  voting  on  the  issuance  of  bonds  for 
the  construction  of  a  waterworks  system. 

North  Carolina. 

®The  Glamorgan  Pipe  &  Foundry  Co.  of 
Lynchburg,  Va.,  has  been  awarded  the  con- 
tract by  the  city  of  Hight  Point,  X.  C,  for  the 
furnishing  of  material  for  the  water  exten- 
sion. 

Ohio. 

•f»Board  of  Public  Service,  Mansfield,  O., 
will  receive  bids,  it  is  said,  until  July  28,  for 


the  construction  of  a  pumping  station  at  the 
Hedges  Springs  including  necessary  equip- 
ment. 

•J«Bids  will  be  received  until  noon.  Aug.  3, 
by  Director  of  Public  Service,  Kenton,  O.,  for 
constructing,  delivering  and  installing  pump- 
ing machinery  and  units  for  300,  200  and  150 
gal.  per  minute  capacity  and  50  h.  p.  engine 
and  electrical  generating  machinery;  also  mis- 
cellaneous piping  and  fittings.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

The  City  of  East  Liverpool,  O.,  has  em- 
ployed the  firm  of  Chester  &  Fleming.  Engi- 
neers, Union  Bank  Bldg.,  Pittsburg,  Pa.,  to 
prepare  plans  and  specifications  for  the  instal- 
lation of  a  well  supply  for  the  city.  It  is  prob- 
able that  15  to  20-in.  wells  30  ft.  deep  will  be 
drilled  along  the  river  front  at  the  upper  end 
of  the  city. 

The  W.  K.  Palmer  Co.,  Engineers,  717-720 
Dwight  Bldg.,  Kansas  City,  Mo.,  have  been 
engaged  in  connection  with  the  municipal  elec- 
tric light  and  water  plant  and  system  of  the 
city  of  St.  Marys,  O.  The  company's  chief 
engineer,  C.  F.  Lambert,  is  now  in  St.  Marys 
securing  necessary  preliminary  data. 

Oklahoma. 

The  Chicago,  Rock  Island  &  Pacific  Ry  Co., 
has  asked  the  citizens  of  Hartshorne,  Okla., 
for  a  contract  to  use  100,000  gals,  of  water 
daily.  The  city  of  Haileyville  has  also  asked 
that  the  mains  be  extended  from  Hartshorne 
to  that  city. 

Oregon. 

•J»Bids  are  asked  until  4  p.  m.,  Aug.  1,  by 
the  Water  Board  of  Portland,  Ore.,  Frank  T. 
Dodge.  Superintendent,  for  furnishing  and 
delivering  at  Portland  the  following  approxi- 
mate quantities  of  cast  iron  water  pipe  and 
special  castings :  1,025  lengths  of  12-in.  cast 
iron  pipe ;  estimated  weight,  497  tons.  10,225 
lengths  of  8-in.  cast  iron  pipe ;  estimated 
weight,  2,940  tons.  855  lengths  of  6-in.  cast 
iron  pipe;  estimated  weight,  163  tons.  Total, 
2,600  tons.  Special  castings  for  cast  iron  pipe, 
pin, Klin  lbs..  200  tons.  Specifications  and  form 
of  proposal  can  be  obtained  at  the  office  of  D. 
D.  Clarke,  Engineer  of  the  Water  Board,  City 
Hall,  Portland,  Ore. 

Wl'he  Idaho  Glazed  Cement  Pipe  Co.,  of 
Boise,  Ida.,  has  been  awarded  the  contract  by 
the  city  of  Baker  City,  Ore.,  for  furnishing 
and  laying  8V2  miles  of  18-in.  cement  pipe  for 
$88,974.  Civil  Engineer  R.  M.  Ednie  of  Xam- 
pa,  Ida.,  has  sub-contracted  the  excavating  and 
laying  of  the  pipe.  This  pipe  line  is  to  be  con- 
structed for  the  purpose  of  securing  an  addi- 
tional and  better  water  supply. 

Advices  from  Marshfield,  Ore.,  state  that 
negotiations  have  been  closed  whereby 
Thomas  P.  Xolan,  an  attorney  from  Omaha. 
Xeb.,  will  buy  from  Flanagan  &  Bennett  the 
Coos  Bay  Water  Co.,  supplying  water  to  that 
city  and  Xorth  Bend.  If  granted  a  franchise 
the  new  owner  will  build  a  new  reservoir  and 
make  the  plant  modern.  The  price  is  said  to 
be  $150,000. 

Pennsylvania. 

®The  City  Council  of  Bristol,  Pa.,  has 
authorized  the  purchase  of  the  Bristol  Water 
Co.'s  plant  for  $112,640,  and  has  awarded  the 
contract  for  the  construction  of  sewerage  sys- 
tem and  sewage  disposal  plant  to  Costello  & 
Co.  of  Philadelphia  for  $77,562.  A  reserve 
fire-fighting  water  tank  will  be  constructed  at 
an  estimated  cost  of  $8,000.  Joseph  R.  Grundy 
is  Chairman  of  the  Committee  on  Streets  and 
Highways. 

®Chandley  Bros,  of  Beaver  Falls.  Pa.,  have 
secured  the  contract  at  Aliquippa,  Pa.,  for  the 
construction  of  a  concrete  retaining  wall,  brick 
pump  house,  one  118,400-gal.  engine,  and  one 
90  h.p.  engine  for  $22,000. 

The  Black  River  Water  &  Power  Co.  of 
Pittsburg,  Pa.,  has  been  incorporated  in  the 
state  of  West  Virginia  with  a  capita!  stock  of 
$25,000  by  Chas.  W.  Held,  Glenn  Hunter, 
Frank  P.  Weaver.  John  M.  Gleason  and  Willa 
L.  Hyatt,  all  of  Morgantown,  W.  Va.  The 
chief  works  of  the  company  will  be  located  in 
Black  Fork  district  of  Tucker  County.  Dams, 
reservoirs,  tunnels,  water,  electric  power,  light 
and  heat  plants  will  be  constructed. 


South  Carolina. 

•{•Bids  will  be  received  until  I  p.  m.,  July 
.'11,  by  Commissioners  of  Public  Works,  Aiken, 
S.  C,  for  the  laying  of  about  (>Y*  miles  of  14- 
in.  cast  iron  water  pipe,  and  the  supplying  of 
sundry  materials  connected  therewith.  No 
proposal  will  be  considered  unless  accom- 
panied by  certified  check  for  $250,  made  pay- 
able to  J.  P.  McXair,  chairman.  Plans  and 
specifications  can  be  seen  at  the  office  of  Harry 
Sudlow,   Engineer,  Aiken,  S.  C. 

A  petition  is  being  signed  by  the  freehold- 
ers of  Kingstree,  S.  C,  which  will  be  pre- 
sented to  the  City  Council  imploring  that  body 
to  order  an  election  in  September  to  decide 
whether  Kingstree  will  be  bonded  for  the  pur- 
pose of  putting  in  waterworks. 

South  Dakota. 

The  Board  of  Commissioners  of  Sioux 
Falls,  S.  Dak.,  on  July  11  received  the  follow- 
ing bids  for  the  construction  of  a  concrete 
well  and  motor  house;  all  bids  being  rejected 
July  18:  Fraser  &  Danforth,  Rochester, 
Minn.,  $11,850;  J.  W.  Turner  Improvement 
Co.,  Des  Moines,  la.,  $13,750;  Jones  &  Rod- 
erick, Sioux  Falls,  S.  Dak.,  $12,400,  and  Fane- 
burt  Construction  Co.,  Sioux  Falls,  $12,375. 
L.  P.  Wolff.  St.  Paul,  Minn.,  is  Engineer. 
Lewis  Larson  is  City  Auditor. 

Tennessee. 

4*Bids  will  be  received  until  2  p.  111.,  Aug. 
1  (extension  of  date),  by  Board  of  Aldermen 
and  Mayor,  McKenzic,  Tenn.,  for  the  con- 
struction of  waterworks  and  electric  light 
plant.  C.  H.  Jenks,  Union  City,  Tenn.,  is 
Engineer. 

Texas. 

•f»Bids  will  be  received  until  Sept.  5,  by 
City  Commission,  Fort  Worth,  Texas,  for  the 
construction  of  a  large  reservoir  at  hat 
place.  The  dam  will  require  about  300,000  cu. 
yds.  of  wetted  and  rolled  embankment  and 
60,000  cu.  yds.  of  cyclopian  concrete.  The  pipe 
line  to  the  city  will  be  of  concrete  of  40  ins. 
internal  diameter.  Bidders  on  the  work  will 
be  required  to  file  certified  checks  for  $20,000 
each  on  the  reservoir  bids  or  a  surety  bond 
of  $40,000  and  a  $5,000  certified  check  of  a 
$10,000  surety  bond  on  the  pipe  line.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

•{•Bids  will  be  received  until  3  n.  m.,  Aug. 
1.  by  C.  H.  More,  Chairman  Water  &  Light 
Committee,  Brownsville,  Tex.,  for  the  follow- 
ing approximate  quantities  of  pipe  for  water 
extensions:  1.800  ft.  4-in.  pipe;  5,320  ft.  6- 
in.  pipe:  3,420  ft.  8-in.  pipe;  7,240  ft.  12-in. 
pipe.  Bids  will  be  considered  on  both  cast 
iron  and  wood  pipe  constructed  for  a  250-ft. 
head. 

®Contract  for  five  new  Woodbine  wells  has 
been  let  the  City  Commissioners  of  Dallas. 
Tex.,  to  Sharp  &  Co.  of  that  city  and  Faucett 
&  Hall  of  Corsicana,  for  $2.75  per  ft.  The 
commissioner  also  awarded  the  contract  for 
supplying  the  city  with  400  tons  of  6-in.  water 
pipe  at  $26.70  per  ton  and  $50  for  specials  to 
the  United  States  Cast  Iron  Pipe  &  Foundrv 
Co. 

The  city  of  Xew  Braunfels,  Tex.,  will  soon 
construct  a  dam,  .power  house  and  pumping 
station  at  an  estimated  cost  of  $103,000.  The 
work  will  include  a  reinforced  concrete  dam. 
power  house,  power  transmission  by  elec- 
tricity, pumping  plant,  and  extension  of  water- 
mains.  The  water  supply  will  be  pumped  from 
springs.  Plans  for  this  work  are  now  being 
prepared  by  the  W.  K.  Palmer  Co..  H7-720 
Dwight  Bldg.,  Kansas  City.  Mo. 

E.  C.  Clark  of  Chicago,  111.,  has  been  mak- 
ing estimates  preparatory  to  installing  an  ice. 
electric  light  plant  and  a  waterworks  system 
for  the  city  of  Menard,  Tex.  It  is  expected 
work  will  begin  within  a  few  months. 

The  Brunner  Water  &  Light  Co.  has  ap- 
pealed to  the  Harris  County  Commissioners, 
Houston,  Tex.,  for  an  extension  of  their  fran- 
chise for  the  completion  of  their  plant. 

A  petition  will  be  presented  to  the  Water 
Department  of  Waco.  Tex.,  at  an  early  date 
asking  the  water  commissioners  to  request  an 
election  to  determine  whether  the  property 
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taxpayers  of  the  city  favor  bonds  to  the 
amount  of  $350,000  for  improving  the  local 
waterworks  system. 

The  City  Commissioners  of  Abilene,  Tex., 
have  visited  two  proposed  sites  looking  toward 
the  securing  of  a  new  and  enlarged  water  site 
reservoir. 

The  Santa  Fe  System  has  planned  to  install 
a  water  treating  plant  at  Canadian,  Tex.,  at  an 
estimated  cost  of  $7,700  and  one  at  Amarillo, 
Tex.,  at  a  cost  of  $8,200,  and  have  appropri- 
ated $7,000  to  cover  cost  of  sinking  two  wells 
at  Hoover  and  $5,800  to  construct  additional 
water  facilities  at  Temple. 

Utah. 

The  Loa  Waterworks  Co.  of  Loa,  Wayne 
County,  Utah,  has  been  incorporated  with  a 
capital  stock  of  $15,000.  The  officers  are : 
George  W.  Okerlund,  president ;  C.  A.  Grundy, 
vice-president;  W.  S.  McClellan,  secretary  ana 


treasurer.  These,  together  with  Enoch  Soren- 
son  and  Moroni  Lozenby,  constitute  the  direc- 
torate. 

Canada. 

•J*Bids  will  be  received  until  Aug.  5  by  T. 
N.  Colgan,  Commissioner  of  Works,  North 
Bay,  Ont.,  for  the  following  contracts :  Con- 
tract A.  The  laying  of  approximately  46,945 
lin.  ft.  of  water  mains,  placing  valves,  valve 
boxes,  hydrants,  etc.  Contract  B.  The  laying 
of  approximately  500  lin.  ft.  of  16-in.  steel  • 
intake  pipe,  the  construction  of  concrete  pump 
well  on  lake  shore  and  the  necessary  connec- 
tions to  two  pumps.  Contract  C.  The  sup- 
plying of  approximately  15,500  ft.  lineal  14- 
in.  pipe;  500  ft.  lineal  16-in.  steel  pipe;  2,550 
ft.  lineal  10-in.  pipe;  27,745  ft.  lineal  6-in. 
pipe;  1.100  ft.  lineal  4-in.  pipe;  and  the  neces- 
sary tees,  crosses,  curves,  etc.  Contract  D. 
The  supplying  of  approximately  32  hydrants, 


11  14 -in.  gate  valves  and  valve  boxes,  5  10- 
in.  gate  valves  and  valve  boxes,  40  6-in.  gate 
valves  and  valve  boxes,  3  4-in.  gate  valves  and 
valve  boxes.  Separate  tenders-  are  desired  for 
the  supply  of  and  laying  of  steel  pipe,  (2  ) 
cast  iron  pipe,  and  (3)  wood  stave  pipe,  in 
contracts  "A"  and  "C."  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  the  Com- 
missioner of  Works,  North  Bay. 

The  Town  Council  of  Raymond,  Alta.,  has 
passed  a  by-law  to  raise  a  loan  of  $10,000  for 
waterworks  extensions.  A  reservoir  is  to  be 
constructed  for  emergency  purposes. 

City  Engineer  R.  E.  Speakman  of  Brandon, 
Man.,  has  submitted  his  report  respecting  an 
improved  water  supply  to  the  City  Council. 
Plans  were  submitted  for  a  sedimentation 
basin  divided  into  two  parts  each,  having  a 
capacity  of  2,340,000  imperial  gals.  The  cost 
of  the  installation  of  the  system  would  be 
$65,000. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Arizona. 

®The  American  Light  &  Water  Co.  of  76 
W.  Monroe  St.,  Chicago,  111.,  has  been  award- 
ed the  contract  by  the  city  of  Phoenix,  Ariz., 
for  the  construction  of  a  sewer  system  for 
$308,940.  Considerably  more  than  half  of  the 
pipe  will  be  of  the  vitrified  type.  The  larger 
mains.  24-in.  in  diameter,  will  be  of  concrete. 
Approximately  319,000  ft.  of  pipe  will  be  used, 
263,000  ft.  being  8-in.  vitrified  pipe.  Olmstead 
&  Gillelen.  604  Wright  &  Callender  Bldg.,  Los 
Angeles,  Cal..  are  Engineers. 

Arkansas. 

At  a  recent  mass  meeting  the  citizens  of 
Conway,  Ark.,  passed  resolutions  endorsing 
the  movement  to  establish  a  sewer  improve- 
ment district.    The  estimated  cost  is  $25,000. 

California. 

•f»Bids  will  be  received  until  7:30  p.  m.,  Aug. 
1,  by  Board  of  Trustees,  Winters,  Cal.,  for  the 
construction  and  completion  of  a  sewer  system 
and  all  appendages  thereto.  The  plans  and  spec- 
ifications may  be  examined  at  the  office  of 
the  Town  Clerk  of  said  Town  of  Winters,  at 
the  regular  place  of  meeting  of  said  Trustees 
in  the  Bank  of  Winters  Bldg.,  Room  No.  1  of 
said  Town  of  Winters;  and  at  the  office  of 
Haviland  &  Tibbetts,  in  the  Alaska  Commer- 
cial Bldg.,  San  Francisco,  Cal.  T.  H.  Brock 
is  Town  Clerk. 

©John  Daniels  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  San 
Francisco,  Cal.,  for  the  construction  of  a  main 
sewer  on  Howard  St.,  between  Fourth  and 
Fifth  for  $90,758. 

©Brady  &  Fisher  of  San  Francisco,  Cal.. 
have  been  awarded  the  contract  by  the  City 
Trustees  of  Dixon,  Cal.,  for  the  building  of 
the  new  sewer  and  disposal  plant  for  $23,985. 
Other  bids  were :  Western  Engineering  & 
Water  Supply  Co.,  $28,400:  D.  W.  Pierson. 
Sacramento,  $27,313;  W.  S.  Dunberg,  San 
Francisco,  $25,400;  Burns  &■  Clark.  Sacra- 
mento. $29,549;  Williams  &  Belsor.  Oakland. 
$24,053,  and  Chambers  &  Hcafey  of  Oakland, 
$27,438. 

The  city  of  Pullman,  Cal.,  will  install  a 
■ewer  system  at  once.  The  proposed  main  is 
to  extend  from  the  bay  to  the  Boyd  tract, 
northeast  of  Richmond.   Consulting  Engineer 

P,   A.   Haviland  of  the  firm  of  Haviland  & 
Tibbetts,  Alaska  Commercial  Bldg.,  San  Fran 
cisco,  Cal.,  is  Engineer. 

The  City  Council  of  Los  Angeles,  Cal.,  has 
approved  the  proposed  Hollywood  main  sewer 
system.  This  sewer,  which  will  take  care  of 
an  ana  of  11,600  acres,  is  to  he  12  miles  long. 
The  cost,  which  has  not  been  estimated  by  City 
Engineer   Homer  Hamlin,  is  expected  to  be 

m  the  neighborhood  of  $1,000,000. 

I  Ik  citizeni  of  Elsinore,  Cal.,  recently  voted 
against  the  proposition  to  issue  bonds  for  the 
<  'iii  inn  lion  >.f  a  sewer  system.     It   is  prob 

4»  indicates 


able  that  the  proposition  will  again  be  sub-  in  diameter,  requiring  5,029,000  brick  and  52,- 

mitted  to  the  people.  615  cu.  yds.  of  excavation ;  12,616  ft.  of  pipe 

.  sewer,  ranging  from  18-in.  to  36-in.  in  diame- 

JHoncla.  ter    and   16,108  inlets.     The  total  estimated 

The  City  Council  of  St.  Augustine,  Fla.,  is  cost  if  $233,103,  divided  as  follows  : 

planning  more  sewerage  for  the  city.    It  is  Main  sewer   $86,451.00 

probable  that  bonds  will  be  issued  for  the  pur-  Southwest    branch,    Locust,  John   and  ^  ^  ^ 

pose.  Branch  west  along  Big  Four   32,908.00 

Illinois.  Market,     First     and     Columbia  Sts. 

brsncli    ^  &  .  i " y ■  uw 

•J«Bids  will  be  received  by    the  Board  of        Damages  not  estimated — 
Local  Improvements,  Chicago,  111.,  E.  J.  Glack-  Open  ditch  from  Mathews  Ave.  east...  ^.r.27.00 
in.  Secy.,  until  11  a.  m.,  Aug.  2,  for  furnishing  closed   5itch   ■  —  / "V, '  V  *7-™*-w 
and  laying  materials  necessary  to  construct        Mayor  Moore  of  Monmouth,  111.,  has  direc- 
house  drains  in  several  streets.  ted  Engineer  Ralph  Ferguson  to  prepare  spec- 
•frBids  will  be  received  until  7:30  p.  m.,  ifications  at  once  for  the  construction  ot  the 
Aug.  3,  by  the  Citv  of  Arlington  Heights,  111.,  southeast  sewer.     According  to  the  present 
for  furnishing  the  material  and  constructing  plan  it  would  start  on  11th  Ave.,  between  see- 
approximately  4,000  ft.  of  33  to  42  in.  concrete  ond  and  Third  St.  and  run  on  a  diagonal  line 
sewer  and  33,500  lin.  ft.  of  8  in.  to  27  in.  pipe  to  the  outlet  in  the  hollow  on  East  Second 
sewers,  and  sewage  purification  works.    Plans  Ave.,  between  Ninth  and  10th  Sts.    the  actual 
and  specifications  are  on  file  in  the  office  of  H.  length  would  be  5,340  ft.,  and  from  d«  to 
Lorenzen,  Secretary  of  the  Board  and  in  the  in.  in  diameter, 
office  of  Ewing  &  Stone,  Engineers,  1742-43  Indiana. 
Monadnock   Block,   Chicago.     Bids  must  be        According  to  Patrick  B.  Walsh,  president  of 
accompanied  by  a  check  to  the  amount  of  10  t]ie  Board  of  Public  Works  of  Terre  Haute, 
per  cent  of  the  bid.    Frank  L.  Stone,  Engi-  Tn(t    plans  and  specifications  for  the  construc- 
neer.  tion'of  the  55  miles  of  sewers  are  now  ready 
©David  H.  Airey,  Morgan  Park,  111.,  has  {or  final  actjon  by  the  board.    Donn  M.  Rob- 
been  awarded  the  contract  by  the  Board  of  crts  ;s  Qtv  Engineer. 
Local  Improvements  of  Berwyn,  111.,  for  the  Iowa 

construction  of  a  sewer  in  Hiawatha  Ave.,  for  1  . 
$9,570.  The  work  includes  12-in.  to  22-in.  pipe  ®The  George  M.  King  Construction  Co.  of 
sewer  with  manholes,  catch  basins,  junctions,  Des  Moines,  la.,  has  been  awarded  the  con- 
etc.  Bids  were  opened  July  18.  tract  for  installing  a  sewer  system_  in  the  town 
©The  following  contracts  for  constructing  of  Valley  Junction,  la.,  for  $14,700.  George 
sewers  have  been  awarded  by  the  Board  of  A.  Mallory  of  Kewanee,  111.,  received  the  con- 
Local  Improvements,  Chicago,  111.,  Chas.  A.  V.  tract  for  the  installation  of  the  septic  tank  and 
Standish,  Secy.  Bids  opened  Julv  7,  North  the  outlet  into  the  Raccoon  River  for  $12,000. 
51st  Ave.,  Wm.  F.  Healy,  Reaper  Bldg. ;  Had-  A  total  of  six  miles  of  sewer  will  be  con- 
don  Ave.,  Christ  Malone;  S.  Robey  St.,  Chris-  structed. 

tino  Fosco  814  Des  Plaines  St.;  E.  Walton  ©Dearborn  &  Jackson  of  Cedar  Rapids,  la., 
PL,  Carmine  Roberts,  565  W.  Taylor  St. ;  Cos-  at  $45,938,  have  been  awarded  the  contract  by 
tello  Ave.,  Christino  Malone;  N.  40th  Ave.,  the  Board  of  Local  Improvements  of  Aurora. 
Wm.  F.  Healy;  S.  Morgan  St.,  Simon  Ryan,  111.,  for  the  construction  of  concrete  sewer, 
2927  W.  Congress  Ct.  Contract  prices  pub-  pipe  sewers,  manholes,  catch  basins,  service 
lished  in  previous  issue.  connections,  etc.,  in  District  No.  7,  and  Mc- 

Special  assessment  notices  covering  the  ex-     Cormick  &  O'Brien,  Chicago,  III.  for  the  con- 
pense  of  the  contemplated  sewer  system  for     st ruction  of  concrete  sewers,  12-in  and  48  in 
Plainfield,  111.,  have  been  sent  out  to  the  prop       pipe  9-in.  to  30-in.,  for  $27,251      Bids  were 
crty  owners.    Consulting  Engineer  II.  D.  Hal-     opened  July  1. 

lett  of  Aurora,  111.,  during  the  first  part  of  ©Following  bids  were  received  at  Valley 
March,  completed  plans  and  specifications  for  Junction,  la.,  on  July  13,  for  the  construction 
this  work,  the  estimated  cost  being  $40,332.  of  sanitary  sewers  for  which  the  Iowa  Engl- 
C.,1    MeNaughlon  is  Village  Attonie>  neering  Co.,  Chase  Block,  Clinton.  la.,  is  l\n 

Civil  Knginccr  Charles  Cottingham  of  Dan       gineer  :    Geo    M.  King  Construction  Co.,  Des 
ville.  III,  has  finished  the  surveys,  maps,  plans,      Moines,     la.,  city  sewers,    $15,159  (awarded 

profiles,  specifications,  estimates  and  report  For    contract,  outlet  and  disposal  plant.  $12,889: 

the  improvement  of  Boncyard  branch  which      Cook  Construction  Co..  Des  Moines,  city  sen 
will  furnish  the  drainage  for  1,385  acres,  in-      ers,  $17,676,  outlet  and  disposal  plant,  $15,519; 
eluding  nearlv  all  of  the  territory  embraced      Geo.  A.  Mallorv  &  Co.,  Kewanee.  Ill  .  city  sew 
within  the  cities  of  Urban  and  Champaign,  111      ers,  $18,069.  outlet  and  disposal  plant.  $12,329 
As  planned,  there  will  be  an  open  drain  of      (awarded  contract);   Henning-V  incyard  Co., 
eight   anil   10  ft    bottom  width  and  over   1  Vj      Kvansville.    Ind.,   city    sewers.   $18,458,  outlet 

miles  in  length   requiring  the  excavation  <>f    and   disposal   plant,   $13,959;    Des  Moines 

88  056  en  \i|s  of  earth.  Seven  bridges;  I6.66:t  Bridge  &  Iron  Co,  city  sewers,  $|S„s-Jl».  ont  let 
ft.' of  brick  sewer,  ranging  from  42  to  102-in      and  disposal  plant.  $18,111;  Willi. mis  &  Sam 

work  now  open  for  bids.    ©  indicates  a  contract  let  recently. 
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pies  Construction  Co.,  Kansas  City,  Mo.,  city 
sewers,  $19,482,  outlet  and  disposal  plant,  $13,- 
<>47;  Dunnesran  &  Briggs,  Shenandoah,  la., 
city  sewers,  $22,195,  outlet  and  disposal  plant, 
$13,117;  J.  YY.  Turner  Improvement  Co.,  Des 
Moines,  city  sewers,  $22,486,  outlet  and  dis- 
posal plant,  $16,592;  M.  A.  Camery,  Harlan, 
la.,  city  sewers,  $24,886;  J.  L.  Hansman,  Des 
Moines,  $26,000,  outlet  and  disposal  plant,  $17,- 
<i00;  Hoar  &  Parkinson,  Iowa  City,  la.,  outlet 
and  disposal  plant,  $13,105;  N.  M.  Stark  & 
Co.,  Des  Moines,  outlet  and  disposal  plant, 
$19,200. 

Kansas. 

A  survey  is  being  made  by  the  city  engineer- 
ing department  of  Wichita,  Kan.,  for  the  ex- 
tension of  the  drainage  canal.  When  the  sur- 
vey is  completed  it  is  the  intention  of  City 
Engineer  Bert  Wells  to  prepare  plans  for  a 
purification  plant  on  Sewer  Island. 

A  sewer  system  will  be  constructed  in  Col- 
umbus, Kan.,  at  an  estimated  cost  of  $40,000. 
The  City  Council  will  probably  divide  the  city 
into  five  districts.  The  work  will  include  dis- 
posal tanks,  estimated  to  cost  $20,000. 

Kentucky, 

The  Board  of  Sewer  Commissioners  of 
Louisville,  Ky.,  has  decided  to  spend  about 
$150,000  at  once  for  the  improvement  of  Bear- 
grass  Creek,  so  as  to  permit  a  freer  flow  of 
storm  water  in  the  eastern  part  of  the  city. 
The  creek  will  be  straightened  and  deepened. 

The  City  Council  of  Ludlow,  Ky.,  has  passed 
an  ordinance  to  place  upon  the  ballot  next 
November  the  question  of  issuing  bonds  in  the 
sum  of  $30,000  for  street  and  sewer  work. 
Louisiana. 

®R.  N.  McKellar  has  been  awarded  the  con- 
tract by  the  city  of  Shreveport,  La.,  for  the 
construction  of  sewers  in  Line  Ave.  and  Duck 
Lane  for  $7.10  per  cu.  yd.,  and  $6.45  per  cu. 
yd.,  respectively. 

The  Lake  Charles,  La.,  Sewerage  Board  has 
passed  resolutions  to  advertise  for  bids  for  the 
installation  of  sewerage  in  that  city,  the  es- 
timated cost  being  $160,000.  H.  G.  Chaulkey, 
Calcasieu  Nat.  Bank  Bldg.,  is  Secy. 

The  Board  of  Sewerage  Commissioners  of 
New  Orleans,  La.,  has  authorized  an  adver- 
tisement for  bids  for  the  construction  of  a 
sewerage  in  the  main  part  of  the  city,  es- 
timated to  cost  $125,000. 

An  election  is  to  be  held  in  Opelousas.  La., 
by  order  of  the  Board  of  Commissioners  of 
the  First  Sewerage  District  of  the  city,  on 
Aug.  24,  for  the  purpose  of  submitting  to  the 
voters  the  questions  of  a  2Vz  mill  special  tax 
and  a  $40,000  bond  issue,  the  proceeds  of  the 
tax  to  be  used  to  construct  and  maintain  a 
sewerage  system.  The  Board  of  Sewerage 
Commissioners  is  composed  of  E.  B.  Dubuis- 
son,  President ;  Dr.  Joseph  P.  Saizan,  Vice 
President ;  E.  E.  Estorge,  Treasurer,  and  Dr. 
A.  J  Bercier. 

Michigan. 

The  citizens  of  Caro,  Mich.,  on  July  10, 
voted  the  issuance  of  bonds  in  the  sum  of 
$17,500  for  the  purpose  of  completing  the  sew- 
er system  now  being  constructed. 

The  City  Council  of  Reed  City,  Mich.,  it  is 
reported,  has  employed  the  firm  of  Geo.  C. 
Morgan  and  Arthur  M.  Morgan,  Consulting 
Engineers,  160  W.  Jackson  Blvd.,  Chicago,  111., 
to  prepare  plans  for  a  sewer  system. 
Minnesota. 

Members  of  the  Board  of  Public  Works  of 
St.  Paul,  Minn.,  have  gone  over  the  route  of 
the  proposed  Van  Buren  and  Thomas  St.  sew- 
er system,  estimated  to  cost  $65,000,  and  the 
Snelling  Ave.  sewer  system,  estimated  to  cost 
$38,000.  The  two  systems  are  adjoining  and  if 
constructed  as  planned  would  cover  a  large 
territory  in  the  West  end. 

Missouri. 

The  Ashland  Sanitary  Improvement  Club 
lias  been  organized  in  Kansas  City,  Mo.,  for 
the  purpose  of  obtaining  a  sewer  between  24th 
and  27th  Sts.,  from  Indiana  Ave.  east,  to  con- 
nect with  a  sewer  at  27th  St.  and  Brighton 
Ave. 

An  election  was  held  in  Kirksville,  Mo.,  on 


July  24  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  to  the  amount  of  $17,000  to 
improve  the  sewers  and  reconstruct  septic 
tanks.  The  work  also  includes  the  construc- 
tion of  8  adequate  filter  beds,  49  flush  tanks 
and  the  fixing  of  200  manholes.  Hiram  Phil- 
lips, 1,000  Third  Nat.  Bank  Bldg.,  St.  Louis, 
Mo.,  is  Engineer. 

Nebraska. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
5,  by  O.  S.  Hauser,  City  Clerk,  Neligh,  Neb., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  sanitary  sewer 
outlet  main  in  the  city.  Plans  and  specifica- 
tions are  on  file  with  the  city  clerk  and  the 
Consolidated  Engineering  Co.,  640  Bee  Bldg., 
Omaha,  Neb.  The  cost  of  the  work  is  es- 
timated at  $10,000.  Bids  will  be  received  sep- 
arately for  material  and  labor. 

®Following  bids  were  received  by  the  City 
Council  of  Lincoln,  Neb.,  for  the  construction 
of  three  storm  sewers  for  which  the  city,  about 
a  year  ago,  voted  the  issuance  of  bonds  in  the 
sum  of  $50,000:  N  St.  sewer,  from  Fourth  to 
First  Sts. — Intermountain  Bridge  &  Construc- 
tion Co.,  Tecumseh,  Neb.,  $22,334;  Abel  & 
Roberts,  $21,266;  J.  L.  Mullen,  $21,027;  John 
Schenk,  $23,172;  contract  awarded  to  the  low- 
est bidder.  B  St.,  from  Third  St.  to  Salt 
Creek — Intermountain  Bridge  &  Construction 
Co.,  $6,069 ;  Abel  &  Roberts,  $5,877 ;  J.  L.  Mul- 
len. $5,958;  F.  S.  Dobson,  $5,281;  contract 
awarded  to  lowest  bidder.  North  26th  St.  ex- 
tension, beginning  just  north  of  Holdredge  St., 
and  extending  to  the  railroad  tracks — Inter- 
mountain Bridge  &  Construction  Co.,  $8,137 ; 
Abel  &  Roberts.  $6,481 ;  J.  L.  Mullen.  $7,365 ; 
F.  S.  Dobson,  $7,612 ;  contract  awarded  to  low- 
est bidder. 

New  Jersey. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug.  8, 
by  Board  of  Public  Works,  Paterson,  N.  J., 
for  West  Paterson  and  Totowa  main  sewers 
in  sections  as  follows :  Sec.  B,  along  the  Lit- 
tle Falls  Turnpike  from  a  point  near  Walker 
St.  to  18th  St.,  including  2,073  ft.  of  24-in.  vit. 
pipe,  2,074  ft.  of  24-in.  lock  joint  pipe,  2,073  ft. 
of  8-in.  vit.  underdrain,  etc.  ;  S  c.  C,  along  W. 
16th  St.,  including  1,473  ft.  of  12-in.  vit.  pipe, 
1,473  ft.  of  6-in.  vit.  pipe;  Sec.  C,  along  Little 
Falls  Turnpike  from  W.  18th  to  W.  30th  St.. 
including  1,968  ft.  of  8-in.  vit.  pipe,  etc. ;  Sec. 
D,  along  W.  18th  St.  and  W.  28th  St.,  includ- 
ing 2,719  ft.  of  12-in.  vit.  pipe,  etc. ;  Sec.  E, 
under  the  Passaic  River  from  Little  Falls 
Turnpike  to  West  Side  Park,  including  310 
ft.  of  36-in.  pipe,  310  ft.  of  36-in.  lock  joint 
pipe.  530  cu.  yds.  of  trap  rock,  etc. ;  Section 
F,  through  W.  Side  Park  from  the  Passaic 
River  to  Totowa  Ave.,  including  2,047  ft.  of 
36-in.  vit.  pipe,  2,047  ft.  of  36-in.  lock  joint 
pipe,  etc. ;  Sec.  G,  along  N.  14th  St.,  Chamber- 
lain Ave.  and  Edmund  St.  from  Totowa  Ave. 
to  Hill  St.,  including  about  2,604  ft.  of  18-in. 
vit.  pipe,  1,367  ft.  of  12-in.  vit.  pipe,  etc. 

•{•Bids  are  asked  until  8:30  p.  m.,  Aug.  1, 
by  Joseph  McDonough,  Town  Clerk,  for  con- 
structing a  sanitary  in  Kirk  St.,  the 
work  including  600  lin.  ft.  8-in.  vitrified  pipe  : 
32  8-in.  x  4-in.  specials  ;  4  manholes  complete. 
Plans  and  specifications  at  the  office  of  the 
Town  Clerk  or  at  the  office  of  Mead  &  Tay- 
lor, Engineers,  240  Main  St.,  Orange,  N.  J. 

•{•Bids  will  be  received  at  the  meeting  of  the 
Common  Council,  Summit.  N.  J.,  Aug.  1,  for 
the  construction  of  vitrified  pipe  sanitary  sew- 
ers in  that  place.  J.  S.  Stiger  is  City  En- 
gineer.   J.  E.  Rowe  is  City  Clerk. 

The  city  of  Salem,  N.  J.,  has  retained  Clyde 
Potts,  Civil  Engineer,  30  Church  St.,  New 
York  Citv  to  design  a  sewerage  system  for 
that  citv.    I.  C.  Smashey  is  Mayor. 

New  York. 

®The  Board  of  Public  Works  of  North 
Tonawanda,  N.  Y\,  on  July  12. awarded  the 
contract  for  the  construction  of  the  Rumbold 
Ave.  sewer  system  and  the  extension  of  the 
Martinsville  sewer  line  to  Wurlitzer,  to  the 
Frontier  Construction  Co.,  of  Buffalo,  for 
$11,498. 

The'  Mayor's  special  committee,  Oswego.  N. 
Y..  has  selected  an  expert  engineer  to  pass 


upon  the  plans  for  the  proposed  new  system 
of  sewers.    F.  M.  Riley  is  Secretary. 

The  city  of  Oneida,  N.  Y.,  is  at  work  on 
plans  for  a  reduction  plant  which  is  to  be 
built  so  that  the  sewage  of  the  city  will  not 
have  to  be  run  into  Oneida  Creek. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Aug.  14, 
by  Council  of  Village  of  Girard,  O.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  improvement  of  Liberty  St.,  from  State  St. 
west  to  the  Mahoning  River  by  constructing  a 
storm  water  sewer  therein,  together  with  the 
necessary  branches  and  catch  basins,  by  con- 
structing the  necessary  connections  for  water 
and  gas  from  the  mains  to  within  the  inner 
lines  of  the  curb,  by  grading,  setting  curb  and 
paving,  according  to  the  plans,  profiles  and  spe- 
cifications on  file  in  the  office  of  said  clerk. 
Each  bid  must  be  accompanied  by  a  certified 
check  on  some  solvent  bank  of  Trumbull  coun- 
ty, Ohio,  payable  to  the  treasurer  of  the  vil- 
lage of  Girard,  for  the  sum  of  $500.  James 
E.  Stotler  is  Clerk  of  the  Village  of  Girard,  O. 

•{•Bids  will  be  received  until  .noon,  July  31, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  furnishing  the  necessary  labor  and  ma- 
terial for  sewering  Bernard  St.  from  Glen- 
wood  Ave.  to  C.  L.  No.  3,871.  A  certified 
check  for  $300  must  be  filed  with  each  bid.  W. 
H.  McMillin  is  Clerk. 

•{•Bids  will  be  received  until  noon,  July  28, 
by  Department  of  Public  Service,  Dayton,  O., 
for  the  construction  of  sanitary  sewer  and  wa- 
ter connections  on  the  following  streets  and 
avenues :  Bayard  St.,  from  Ludlow  St.  to 
Perry  St.;  Broadway,  from  Albany  St.  to  Bo- 
lander  Ave. ;  Broadway,  from  Bolander  to 
Miami  Chapel  road;  Clover  St.,  from 'Wayne 
Ave.  to  Fillmore  St. ;  Creighton  Ave.,  from 
Wayne  to  Wyoming  Sts. ;  River  St.,  from  Fer- 
guson Ave.  to  W.  L.  Iowa  Ave.  W.  A. 
Budroe  is  Secy,  of  the  department. 

®Norman  &  Son,  Kent,  have  been  awarded 
the  contract  by  the  Council  of  Kent.  O.,  for 
the  laying  of  the  sewer  on  East  Main  St., 
work  to  begin  at  once. 

The  Service  Director  of  Cincinnati,  O.,  has 
estimated  the  cost  of  sewering  Sturgis  Ave., 
from  Dickson  Ave.,  795  ft.  west,  and  right  of 
way  from  west  end  of  Sturgis  Ave.,  south- 
wardly 480  ft.,  to  existing  21-in.  sewer  in  Clin- 
ton Spring  Ave.,  at  $3,550. 

Following  bids  were  received  by  the  West 
Lafayette.  O..  City  Council  for  the  construc- 
tion of  the  new*  storm  sewer:  Geo.  J.  Bock 
&  Son,  Coshocton,  $17,514;  J.  B.  Sheetz  Co.. 
Pittsburg,  Pa.,  $17,533;  Henderson  Bros.. 
Coshocton,  $17,433 ;  Cantwell  Construction  Co.. 
Parkersburg,  W.  Va..  $18,857  :  Trainer  &  Scan- 
Ion,  Huntington.  W.  Va..  $15,584;  W.  M. 
Brode  &  Co.,  Newcomerstown,  $16,795;  Hous- 
ton &  Henderson,  Logan,  $15,622 :  Van  Meter 
Construction  Co.,  Steubenville.  $16,431  ;  John 
Hall,  Coshocton.  ,$16,053;  Paul  &  Kershner. 
Dayton,  $20,654,  and  John  McCleary.  West  La- 
fayette, $558,  on  open  ditch  excavation. 

The  Federated  Improvement  Association  of 
Cincinnati,  O.,  has  decided  to  begin  an  active 
campaign  for  the  construction  of  a  trunk 
sewer  to  take  the  place  of  the  Millcreek.  Dr. 
S.  C.  Swartzel  is  chairman  of  the  Sewage 
Disposal  Committee. 

Oklahoma. 

®VY.  S.  Dickey  Clay  Mfg.  Co.,  has  been 
awarded  the  contract  by  the  city  of  Marietta, 
Okla.,  for  the  construction  of  a  system  of 
sanitary  sewers,  including  flush  tank  and  man- 
hole rings  and  covers.  O'Neil  Engineering 
Co.,  of  Dallas,  Tex.,  Engineers.  Bids  were 
opened  July  15  by  Ona  English,  City  Clerk. 

The  City  Council  of  Lawton.  Okla.,  will  let 
contracts  within  50  days  for  public  improve- 
ments involving  an  expenditure  of  $10,000. 
Eight  thousand  feet  of  new  lateral  sewers  will 
be  constructed  in  the  Butler  addition,  esti- 
mated to  cost  $5,000,  and  the  outlet  sewer  will 
be  extended  on  Cache  Creek  at  an  estimated 
cost  of  $4,500.  John  D.  Kennard  is  City  En- 
gineer. 

Guy  Blackwelder,  Commissioner  of  Public 
Works  of  Oklahoma  City.  Okla.,  is  consider- 
ing the  siphon  plan  for  Main  St..  and  Grand 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ave.,  instead  of  depending  on  the  storm  sewer 
system  for  carrying  water  from  the  streets 
after  a  rain.  The  Broadway  St.  sewer  main 
will  be  replaced  with  a  main  of  much  greater 
diameter  at  an  estimated  cost  of  $14,000. 

Oregon. 

®The  City  Council  of  Oregon  City,  Ore., 
has  awarded  Harry  Jones  the  contract  for 
building  the  southern  sewer  for  $7,200. 

A  sewer  system  is  to  be  constructed  in  the 
South  East  side  of  Portland,  Ore.  It  will  con- 
nect with  the  Brooklyn  sewer  district,  and 
will  cover  East  Sellwood,  Westmoreland, 
Eastmoreland  and  much  of  Woodstock.  The 
contracts  for  the  construction  will  probably  be 
let  this  year  so  the  work  can  be  undertaken 
earlv  in  191*2.  The  conduits  may  cost  up- 
wards of  $300,000  outside  of  the  laterals,  which 
will  cost  considerably  more.  The  entire  project 
will  cost  approximately  $1,000,000. 

The  City  Council  recently  adopted  specifica- 
tions for  the  building  of  the  connecting  sewer 
to  extend  the  South  Salem,  Ferry  St.,  and 
State  St.  sewers.  Salem,  Ore.,  and  has  in- 
structed the  recorder  to  advertise  for  bids  for 
the  work. 

Pennsylvania. 

^•Bids  will  be  received  until  o  p.  m.,  Aug. 
10,  by  the  Special  Sewer  Committee  of  Coun- 
cils,  Lebanon,  Pa.,  for  furnishing  all  materials 
and  doing  all  work  necessary  for  the  complete 
construction  of  about  29,000  lin.  ft.  of  vitrified 
pipe  sewers  from  6  ins.  to  18  ins.  in  diameter, 
about  700  ft.  of  18-in.  cast  iron  pine  and  2,200 
ft.  of  24-in.  reinforced  concrete  pipe,  together 
with  manholes,  flush  tanks  and  other  appurten- 
ances. Specifications,  terms  of  proposal,  etc., 
may  be  obtained  and  plans  seen  at  the  office  of 
the  City  Engineer,  City  Hall,  Lebanon,  Pa., 
after  the  27th  of  July.  1911.  A  certified  check 
on  a  solvent  bank  for  $2,500  must  accompany 
each  bid.  The  right  to  reject  any  or  all  bids 
or  parts  of  bids  is  hereby  reserved.  Address 
communications  to  the  City  Engineer.  T.  R. 
Crowell,  Citv  Engineer,  Dan  M.  Sharp,  Citv 
Clerk. 

•J*Bids  will  be  received  until  5  p.  m..  Aug. 
1<|.  by  Special  Sewer  Committee.  City  Council. 
Lebanon,  Pa.,  for  furnishing  all  materials  and 
doing  all  work  necessary  for  the  complete 
construction  of  about  6,400  lin.  ft.  of  rein- 
forced concrete  30-in.  Otitf all  Sewer  complete 
with  manholes,  etc..  and  for  a  Sewage  disposal 
Plant.  Plans,  specifications,  proposal  sheet  and 
form  of  contract  can  be  obtained  at  the  office 
of  T.  R.  Crowell,  City  Engineer,  Lebanon.  Pa.. 
and  at  the  office  of  James  H.  Fuertes,  140 
Nassau  St.,  New  York,  after  July  27,  1911, 
upon  making  a  deposit  of  $25.  This  deposit 
will  be  refunded  upon  the  return  to  the  City 
Engineer  of  the  plans  and  specifications  in 
good  condition.  A  certified  check  on  a  solvent 
bank  for  five  per  cent  of  the  amount  of  the 
bid  must  accompany  each  bid.  Denosit  checks 
for  plans,  etc.,  shall  be  drawn  in  favor  of  the 
City  of  Lebanon,  Pa.  T.  R.  Crowell,  City  En- 
gineer; Dan  M.  Sharp,  City  Clerk. 

•{•Bids  will  be  received  until  I  p,  m.,  Aug.  1. 
at  the  office  of 'Borough  Engineers,  McBride 
Sur.  &  Eng.  Co.,  Ltd.,  708  Fitzsimons  Bldg., 
Pittsburg,  Pa.,  for  laying  sanitary  sewers,  the 
following  streets  in  the  Borough  of  Crafton : 
Kidgc  Ave.  Crafton  Ave.,  Crotzer  Ave.,  Barr 
Ave.,  Alley  "C."  Alley  "D."  Harris  Ave..  Wil- 
lard  Ave.,  Perrine  St.,  Grace  Ave.  Approx- 


imate quantities :  Ridge  Ave.,  275  ft.,  18-in. 
D.  S.  sewer;  Crafton  Ave..  1,300  ft.  15-in.  D. 
S.  sewer,  1,450  ft.  12-in.  sewer,  450  ft.  10-in. 
sewer;  Perrine  St.,  340  ft.  10-in.  sewer;  Grace 
Aye.,  075  ft.  8-in.  sewer;  Willard  Ave.,  550  ft. 
8-in  sewer;  Harris  Ave.,  275  ft.  8-in.  sewer; 
Crotzer  Ave.,  325  ft.  12-in.  sewer ;  Barr  Ave., 
1,115  ft.  8-in.  sewer;  Alley  "C."  80  ft.  8-in 
sewer;  Alley  "D,"  50  ft.  8-in.  sewer;  17  man- 
holes ;  2  flush  tanks  ;  4  lamp  holes.  Certified 
check  for  $250  to  accompany  each  proposal. 
Council  reserves  the  right  to  reject  any  or  all 
bids.  Plans  and  specifications  can  be  seen,  and 
bidding  blanks  obtained  at  the  Borough  En- 
gineer's office. 

City  Engineer  Franz  Engstrom  of  Altoona. 
Pa.,  has  been  notified  by  Consulting  Engineers 
Herring  &  Fuller,  170  Broadway,  New  York, 
that  plans  are  being  prepared  for  the  construc- 
tion of  a  sewer  system  in  the  lower  section  of 
the  city.    The  cost  is  estimated  at  $60,000. 

The  Town  Council  of  Everson,  Pa.,  has  ap- 
proved the  comprehensive  sewer  plans  drawn 
up  by  Borough  Engineer  James  B.  Hogg,  828 
Park  Bldg.,  Pittsburg.  Pa.,  for  the  installation 
of  a  sewer  system.  There  is  to  be  3.7  miles 
of  pipe  laid,  ranging  from  8  to  12-in.  in  size, 
and  it  is  planned  to  let  the  contract  by  Aug.  1. 

The  Colwyn,  Pa.,  Borough  Council  has 
passed  an  ordinance  creating  a  $20,000  loan  for 
the  erection  of  a  sewage  disposal  plant  and  an 
addition  to  the  present  town  hall. 

The  Perkasie  Sewer  Co.  of  Perkasie,  Pa., 
has  been  incorporated  with  a  capital  stock  of 
$25,000. 

Rhode  Island. 

The  Board  of  Sewer  Commissioners  of 
Woonsocket,  R.  T.,  has  rejected  all  bids  re- 
ceived on  June  27  and  opened  July  1,  for  the 
construction  of  900  ft.  of  8-in.  sewer  and  500 
ft.  of  surface  water  drain.  The  work  will 
be  readvertised.  Frank  H.  Mills  is  City  En- 
gineer. 

South  Carolina. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
21,  by  Sewage  Commission,  Clinton,  S.  C,  for 
the  construction  of  a  system  of  sanitary  pipe 
sewers,  including  approximately  9  miles  of  8 
to  12-in.  sewers  and  two  settling  tanks.  J.  B. 
McCrary  Co.,  Empire  Bldg.,  Atlanta,  Ga.,  are 
Engineers. 

South  Dakota. 

®Bids  were  opened  July  6  by  the  City  of 
Madison,  S.  Dak.,  Missouri  Valley  Engineer- 
ing Co.,  Mitchell.  S.  Dak.,  Consulting  Engi- 
neer, for  constructing  a  sewer  system,  the  con- 
tract being  awarded  to  Meeker  &  Dobson,  Lin- 
coln, Neb.,  at  the  following  bid : 
3,3r>0  lin.  ft.  6-ln.  vit.  pipe  sewer,  per  ft.$  0.50 


11,520  lin.  ft.  £-in.  vit.  pipe  sewer,  per  ft.  .GO 
?,, 325  lin.  ft.  10-in.  vit.  pipe  sewer,  per  ft.  .68 
i;,0G0  lin.  ft.  12-in.  vit.  pipe  sewer,  per  ft.  .85 
2,670  lin.  ft.  15-in.  vit.  pipe  sewer,  per  ft.  1.05 
3,500  lin.  ft.  18-in.  (Std.)  vit.  pipe  sewer, 

per  ft  99 

1.000  lin.  ft.  18-in.  (D.  S.)  vit.  pipe  sew- 
er,  per  ft   1.00 

Y    connections    (each,    in    addition  to 
Straight  pipe): 

6x6   in  50 

8x6  in  •   .75 

lOxfi  in   1.00 

12x6  in   .75 

IBxti  In   2.00 

Manholes  iwithont   cover,  on  lS-in  outlet 

sewer,    each    30.00 

Manholes   (without    cover),   on   all  except 

18-in.  outlet  sewer,  each   37.50 

85  C.  I.  manhole  covers,  in  place,  each...  10.0(1 

[•'lush  tank   No.   1.  complete,  Willi  cover..  02.50 


Flush  tank  Xo.  2,  complete   130. 00 

Flush  tank  No.  3,  complete   !i2.50 

Flush  tanks  Nos.  4  and  5,  complete,  each  1(2.50 
300  lin.  ft.  13-in.  C.  I.  pipe,  in  place,  per 

ft  :   2-601 

48  lin.  ft.  13-in.  C.  I.  pipe,  in  place,  per 

ft   4.001 

®Jones  &  Rodinck  of  Sioux  Falls,  S.  Dak., 
are  the  probable  contractors  for  the  construc- 
tion of  a  sewer  outlet  in  the  city  of  Alexan- 
dria, S.  Dak.,  at  $4,732.  Bids  were  opened 
July  17  by  H.  W.  Schumacker,  City  Auditor. 

Utah. 

Following  bid  is  the  lowest  bid  received  by 
City  Engineer  G.  F.  McGonagle  of  Salt  Lake 
City,  Utah,  for  the  extension  of  the  gravity 
outlet  sewer  for  that  city  for  which  bids  were 
received  on  July  7  :  Tibby  &  Jordan,  (jti.740 
cu.  vds.  of  excavation,  $.20  per  cu.  yd.,  $13,- 
348;  100  ft.  over  free  haul,  10,000  cu.  vds.,  $.0| 
per  cu.  yd.,  $400;  concrete,  120  cu.  yds.,  $10 
per  cu.  yd..  $1,200 ;  riprap,  100  sq.  yds.,  $4  per 
sq.  yd.,  $400 ;  steel  flume  in  place  exclusive  of 
concrete  piers,  using  No.  18  steel  plate,  2,400 
lin.  ft.,  $3.90  per  lin.  ft.,  $9,360;  bridge  tim- 
bers in  place,  20.0  M  ft.  B.  M.,  $40,  $800; 
total,  $25,508. 

Virginia. 

®W.  G.  Morris  of  Phoebus,  Va.,  has  been 
awarded  the  contract  by  John  T.  Hume, 
Treasurer,  Southern  Branch  N.  H.  D.  V.  S. 
National  Soldiers'  Home,  Va.,  for  the  install- 
ation of  electric  driven  sewage  pumps  in 
buildings  Nos.  19  and  60  for  $2  679.  Bids 
were  opened  July  14. 

Specifications  prepared  by  the  State  Depart- 
ment of  Health  for  the  private  sewerage  dis- 
posal plants  in  the  city  of  Richmond,  Va., 
have  been  sent  out. 

West  Virginia. 

•J»Bids  will  be  received  until  1  p.  m.,  Aug.  7. 
by  Board  of  City  Commissioners,  Huntington, 
W.  Va.,  for  the  construction  of  the  following 
sewers,  plans  and  specifications  for  which  are 
on  file  with  A.  B.  Maupin,  City  Engineer :  12- 
in.  vitrified  tile  sewer  in  alley  between  Ninth 
and  10th  Aves.,  from  Seventh  to  12th  Sts.;  15- 
in.  vitrified  tile  sewer  in  alley  between  10th 
and  11th  Aves.,  from  Seventh  to  11th  Sts.:  18- 
in.  vitrified  tile  sewer  in  Railroad  Ave.,  from 
Seventh  St.  West  to  a  point  230  ft.  east  of  W. 
Second  St.;  12-in.  vitrified  tile  sewer  in  Rail- 
road Ave.,  from  West  Seventh  St.  to  West 
Ninth  St. ;  12-in.  vitrified  tile  sewer  in  alley 
between  Washington  and  Virginia  Aves.,  from 
West  Seventh  St.  to  West  Ninth  Sts. ;  12-in. 
vitrified  tile  sewer  in  the  alley  between  Wash- 
ington and  Adams  Aves.,  from  W.  Fifth  Sts. 
to  West  Seventh  St.;  12-in.  vitrified  tile  sewer 
in  alley  between  Washington  and  Adams 
Aves..  from  West  Seventh  St.  to  High  School 
House  Lot  west  of  West  Ninth  St.  A  certi- 
fied check  of  $500,000  made  payable  to  the 
City  Treasurer  must  accompany  each  bid.  John 
Coon.  Commissioner  of  Streets. 

Canada. 

®Spencer  &•  Murray  of  Niagara  Falls,  Out., 
have  been  awarded  the  contract  by  the  city  of 
Oshawa,  Out.  for-  the  construction  of  sedi- 
mentation tanks  for  $6,300,  The  work  also 
includes  excavating,  pipe  laying  and  neccssarv 
attachments.  Bids  were  opened  July  14.  T. 
Aird  Murray,  Lumsdep  Bldg.,  Toronto,  Out., 
is  Consulting  Engineer.  W.  E.  N.  Sinclair  is 
Mayor. 


Alabama. 

•{•Bidi  will  be  received  until  I  p.  m.  Aug. 
24,  by  Lt.  Col.  C.  D.  Fitch,  U.  S.  Engineer, 
Montgomery,  Ala.,  for  filling  at  Fori  Pickens, 

I  I;.  Official  advertisement  will  be  found  else- 
where in  this  issue. 

California. 
•^Bidfl  «iii  b<-  received  until  7:80  p.  m.. 

\ug  I.  by  Hoard  of  Trustees,  at  the  Hank  of 
\Vtnteri    Bldg.,    Room    I,   Winters,   (  al,  for 


purr 
II  I 


( Jfficer, 
ington, 

(  uvula 


lase  «>i"  bonds  amounting  to  $28,000. 

ruck  is    Town  Clerk. 
Connecticut. 

1  in'  Sfite  Legislature  of  Connecticut  has 
voted  $1,000,000  for  the  improvement  of  the 
harbor  at  New  London,  with  a  view  to  mak- 
ing it  an  ocean  terminal 

District  of  Columbia. 

•{•Bid*  will  be  received  until  2:30  n  111,  \ug, 

7.  by  (  apt   F,  C.  lt"KKs,  General  Purchasing 

'•'  indicates  a  contract  let  recently 


Sthmian    (anal  Commission, 

).  C,  for  furnishing  under 
S40  \.  creosoted  piles. 

Florida. 


Wash- 
Canal 


®J.    T.  Mi- 
lled! awardei 
improvement 
( !ene\  .»  WeM 
sup.  riii 
emng  am 


.ain  &  Co.,  Geneva,  Fla„  has] 
the  contract  at  $4,000'  for  the 
of    St.    Johns    River    terry  at 
crossing  at  mouth  of  Lake  les 

work  includes  bv  deepening,  wid- 
straightening  cutoff  channel  north 


•I-  indicates  work  now  open  for  bids. 


July  2b,  igi  I. 
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of  present  ferry  channel  and  crossing ;  work 
consists  of  excavation  100x750  ft.  an  average 
of  7  ft.  deep,  approximating  20,000  cu.  yds. 
Bids  were  opened  July  17  by  B.  M.  Johnson, 
Clerk  of  Circuit  Court,  Orlando,  Fla. 

Hawaii. 

•{•Bids  will  be  received  until  11a.  m.,  Sept. 
8.  by  U.  S.  Engineer,  Honolulu,  T.  H.,  for  the 
construction  of  breakwater  at  Hilo  Harbor, 
Hawaii,  T.  H.  Information  on  application  to 
U.  S.  Engineer  Office,  401  Custom  House,  San 
Francisco.  Cal. 

Indiana. 

The  Indiana  &  Michigan  Electric  Co.,  220 
Colfax  Ave.,  South  Bend,  Ind.,  has  let  a 
contract  for  the  engineering  work  on  a  dam 
and  power  house  in  Elkhart.  The  cost  will 
lie  about  $250,000.  The  dam  will  generate 
about  3,000  H.  P.  Work  will  begin  early  in 
September  and  will  require  about  a  year  for 
completion. 

Louisiana. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
12.  by  School  Board  of  the  Parish  of  Iber- 
ville, at  the  Court  House,  Iberville,  La.,  for' 
the  erection  of  a  three-story  brick  school  build- 
ing to  be  erected  at  Plaquemine,  La.  Plans 
and  specifications  may  be  secured  on  appli- 
cation at  the  office  of  the  superintendent  of 
education.  Plaquemine,  La.,  or  from  the  Archi- 
tects, Stevens  &  Nelson  Co.,  1100  Hennen 
Bldg.,  New  Orleans.  La. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
17,  by  Board  of  School  Directors,  Ama,  La., 
for  the  construction  of  a  2-story  4-room  frame 
school  building  to  be  erected  at  Paradis,  La. 
Luther  A.  Young  is  President  and  T.  B.  Sell- 
ersis  Secretary  of  the  Board. 

®The  Police  Jury  of  Evangeline  Parish 
awarded  the  contract  to  C.  D.  Stewart,  of 
Baton  Rouge,  to  erect  the  courthouse  and 
parish  jail  at  a  cost  of  $73,400. 

Maine. 

®The  H.  P.  Cummings  Construction  Co., 
310  Washington,  St.,  Boston.  Mass.,  has  been 
awarded  the  contract  for  rebuilding  the  locks 
and  dam  on  the  Songo  River,  Me.,  for  the 
Sebago  Improvement  Co.  The  S.  D.  Warren 
Co.  and  others,  owners. 

The  following  bids  were  received  July  17  by 
Lt.  Col.  W.  E.  Craighill,  U.  S.  Engineer, 
Portland.  Me.,  for  dredging  in  Saco  River. 
Maine  :  Eastern  Dredging  Co..  Boston,  Mass., 
32.4  cts  per  cu.  yd. ;  Bay  State  Dredging 
Co.,  Boston.  Mass.,  33  cts.  per  cu.  yd. 

Bids  as  follow  were  received  July  17  by  Lt. 
Col.  W.  E.  Craighill,  U.  S.  Engineer,  Port- 
land. Me.,  for  about  100.000  cu.  yds.  of  dredg- 
ing at  Pepperells  Cove,  Me. :  Eastern  Dredg- 
ing Co.,  Boston,  Mass.,  10  4  cts.  per  cu.  yd.; 
Bay  State  Dredging  Co.,  Boston,  Mass.,  17y8 
cts.  per  cu.  yd. 

Massachusetts. 

The  State  Legislature  of  Massachusetts  has 
passed  the  bill  providing  for  the  development 
of  the  port  of  Boston,  at  a  cost  of  $9,000,000. 
The  bill  provides  for  the  appointment  of  a 
commission  of  five  to  be  known  as  the  direct- 
ors of  the  port  of  Boston.  The  governor  is 
to  appoint  three  members  and  designate  the 
chairman.  The  mayor  of  Boston  is  to  appoint 
a  fourth  member  of  the  commission,  and  the 
fifth  member  is  to  be  the  chairman  of  the 
present  state  harbor  and  land  commission,  ex 
officio.  The  chairman  will  receive  a  salarv  of 
$15,000  a  year. 

Michigan. 

•{•Bids  will  be  received  until  8  p.  m.,  July 
27.  by  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  for  steam  boiler  for  combination  pump- 
ing and  lighting  station  for  the  city.  E.  H. 
Christ  is  President  of  the  Board. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
20.  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C.  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  interior  lighting 
fixtures  of  the  United  States  Post  Office  at 


Monroe,  Mich.  Drawings  and  specifications 
may  be  had  from  the  Custodian  of  site  at 
Monroe  or  at  the  office  of  the  Supervising 
Architect. 

The  Supervisors  of  Mecosta  County  have 
granted  to  John  S.  Haggerty,  of  Detroit,  the 
privilege  of  constructing  a  new  dam  across 
the  Muskegon  river,  west  of  Evart,  for  the 
purpose  of  generating  electricity  to  be  used 
as  motive  power  for  manufacturing  purposes, 
commercial  lighting  and  power,  etc. 

Missouri. 

•{•Bids  will  be  received  until  noon,  July  26, 
by  Lieutenant  Col.  Charles  L.  Potter,  Secy., 
Mississippi  River  Commission,  Liggett  Bldg., 
St.  Louis,  Mo.,  for  the  construction  and  de- 
livery of  two  90  ft.  sternwheel  steamboats. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
2,  by  the  Purchasing  Agent  of  Kansas  City, 
Mo.,  for  the  erection  of  fire  station.  Plans 
and  specifications  have  been  prepared  by 
Owen  &  Payson,  Architects,  713  Scarrett 
Bldg.,  Kansas  City,  Mo. 

The  Nevada  Water,  Light  &  Traction  Co., 
of  Nevada,  Mo.,  will  enlarge  and  extend  its 
gas  mains  preparatory  to  furnishing  natural 
gas  to  that  city.  Hiram  Phillips,  1000  Third 
Nat.  Bank  Bldg.,  St.  Louis,  Mo.,  is  Consult- 
ing Engineer. 

The  city  of  Kirkwood,  Mo.,  will  reconstruct 
its  municipal  light  system.  Hiram  Phillips, 
1000  Third  Nat.  Bank  Bldg.,  St.  Louis,  Mo.,  is 
Consulting  Engineer. 

New  Jersey. 

•{•Bids  are  asked  until  8  p.  m.,  Aug.  7.  by 
Raymond  F.  Davis,  Town  Clerk,  Bloom  field, 
N.  J.,  for  furnishing  one  combination  chem- 
ical wagon  (to  be  drawn  by  horses)  for  fire 
fighting,  equipped  with  two  35-gal.  tanks,  rub- 
ber tires  on  wheels,  and  customary  full  equip- 
ment. 

New  York. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
16,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington.  D.  C, 
for  the  installation  of  a  vacuum  cleaning  sys- 
tem for  the  new  Linked  States  postoffice  at 
New  York,  N.  Y.  Drawings  and  specifica- 
tions may  be  had  at  the  office  of  the  Super- 
vising" Architect  or  the  office  of  McKim, 
Mead  &  White,  160  Fifth  Ave.,  New  York- 
City,  the  Architects. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
23,  by  James  Knox  Taylor.  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  alterations  and- repairs  of  the  United 
States  Postoffice  at  Peekskill,  N.  Y. 

Ohio. 

•{•Bids  will  be  received  until  4:30  p.  m..  Aug. 
31,  by  Postoffice  department,  Washington.  D. 
C,  for  the  performance  of  mail  service  by 
pneumatic  tubes  30-in.  in  diameter,  inside 
measurement,  at  Cincinnati.  O.  Frank  H. 
Hitchcock  is  Postmaster  general. 

•{•Bids  will  be  received  until  noon.  Aug.  3, 
by  Director  of  Public  Safety  at  the  office  of 
C.  A.  Marvin,  Secy.,  Cleveland,  O.,  for  deliv- 
ering 1,000  ft.  more  or  less  of  ~2Vi  in.  internal 
measurement  cotton  rubber  lined  lire  hose  to 
the  Department  of  Fire,  Cleveland.  A  certi- 
fied check  for  $200  must  be  filed  with  each 
bid. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon,  Aug.  10, 
by  Trustees  of  the  State  Hospital  for  the  In- 
sane. Danville.  Pa.,  for  the  erection  of  a  cold 
storage  building  and  the  necessary  cork  in- 
sulation of  the  same.  H.  B.  Meredith,  M.  1).. 
is  Superintendent.  Plans  and  specifications 
are  on  file  at  the  office  of  the  institution. 

®The  American  Dredging  Co..  Philadelphia, 
has  been  awarded  the  contract  by  the  U.  S. 
Government  for  about  1,617,000  cu.  yds.  of 
dredging  at  the  Tinicum  Range  in  the  Dela- 
ware River,  the  contract  price  being  15.3  cts. 
per  cu.  yd.  The  contract  for  the  work  on  the 
New  Castle  range,  representing  about  500,000 
cu.  yds.  was  let  to  the  American  Contracting 
Co.,  of  New  York,  at  16.7  cts.  per  cu.  yd. 


Rhode  Island. 

Bids  as  follow  were  received  July  18  by 
Col.  Frederic  V.  Abbot,  U.  S.  Engineer,  New- 
port, R.  I.,  for  (1)  dredging  145,770  cu.  yds. 
scow  measurement  and  (2)  removing  10  cu. 
yds.  bowlders,  at  Pawtucket  River,  R.  I. : 
Eastern  Dredging  Co.,  Boston,  Mass.,  ( 1 ) 
22.4  cts,  (2)  $8.00;;  Charles  M.  Cole,  Fall 
River,  Mass.,  (1)  21.0  cts,  (2)  $10.00;  J.  S. 
Packard  Dredging  Co.,  Providence,  R.  I., 
(1)  19.9  cts,  (2)  $9.50. 

South  Carolina. 

•{•Bids  will  be  received  until  11a.  m..  Aug 
12,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  a  12-in.  electrically  driven 
suction  dredge  for  the  United  States  Navy 
Yard  at  Charleston,  S..  C. 

Texas. 

•{•Bids  will  be  received  until  Aug.  5.  by 
J.  A.  Palmer,  Secy.,  Prison  Committee.  Hunts- 
ville,  Texas,  for  the  erection  of  brick  and 
cement  walls  at  Huntsville.  Plans  and  speci- 
fications are  on  file  with  Sanguinet  &  Staats 
and  A.  E.  Barnes,  Houston  and  Fortworth, 
Tex. 

®The  Temple  Gas  Light  Company  has  been 
incorporated  under  the  laws  of  the  State  of 
Texas,  with  an  authorized  capital  stock  of 
$150,000,  for  the  purpose  of  building  a  gas 
plant  in  the  City  of  Temple,  Texas.  $80,<>n(i 
of  the  above  amount  has  been  paid  into  the 
treasury  of  the  company.  This  company  was 
formed  by  Henry  M.  Wallace  and  associates 
of  Detroit,  Michigan,  who  also  own  and  op- 
erate gas  plants  at  Iron  Mountain  and  Iron- 
wood,  Michigan,  and  at  Hurley,  Menominie 
and  Stoughton,  Wisconsin.  The  officers  of 
the  company  are:  President,  Henry  M.  Wal- 
lace; vice-president,  Raymond  C.  St.  John: 
secretary  and  treasurer,  William  T.  Utley,  all 
of  Detroit,  Mich.  Contracts  have  been 
awarded  to  the  United  Gas  Improvement 
Company  and  to  the  Kerr  Murray  Manufac- 
turing Company  for  the  erection  of  the  plant 
complete  within  four  months  from  the  dates 
thereof.  A  77,000  cu.  ft.  steel  storage  holder 
and  a  relief  holder  will  be  erected  and  a 
four-foot  water  gas  set  will  be  installed.  The 
services  of  Herbert  L.  St.  John,  formerly  with 
H.  M.  Byllesby  &  Company  of  Chicago,  have 
been  secured  as  engineer  and  he  will  have 
charge  of  construction  work.  The  company 
will  lay  about  twelve  miles  of  mains  this  year, 
running  from  12  in.  to  3  in.  in  sizes.  George 
Guckingham  will  be  construction  foreman. 

Virginia. 

No  bids  were  received  June  30  by  the  Com- 
mittee of  Improvements  of  James  River,  at 
the  office  of  C.  E.  Boiling,  City  Engineer, 
Richmond,  Va.,  for  dredging  along  the  left 
shore  of  the  river  from  Gillies  Creek  to 
Nicholson  St. 

Washington. 

•{•Bids  will  be  received  until  noon,  Aug.  14. 
by  C.  W.  Kutz.  Maj.  U.  S.  Engineers.  Se- 
attle, Wash.,  for  the  construction  and  repair 
of  matress  sills  in  the  Snohomish  River,  Wash. 

Canada. 

•{•Bids  will  be  received  until  noon,  July  2!'. 
by  C.  J.  Desbarats,  Deputy  Minister,  Depart- 
ment of  the  Naval  Service,  Ottawa,  Out.,  for 
the  erection  of  a  Wireless  Telegraph  Station 
at  Tovermory,  Ont.  Plans,  specifications  and 
form  of  contract  to  be  entered  into  can  be 
seen  at  the  office  of  the  Superintendent  of 
Wireless  Telegranhs,  Department  of  the  Naval 
Service.  Ottawa;  the  office  of  the  Agent  of 
the  Department  of  Marine  and  Fisheries, 
Parry  Sound.  Ontario,  the  office  of  the  Su- 
perintending Engineer  of  Sault  Ste.  Marie 
Canal,  Sault  Ste.  Marie,  Ont.,  the  offices  of 
the  Postmaster  at  Owen  Sound.  Out.,  or  the 
Postmaster  at  Tovermory.  Ont. 

•{•Bids  will  be  received  until  4  p.  m..  Aug.  8. 
by  R.  C.  Desrochers,  Secy..  Department  of 
Public  Works.  Ottawa.  Out.,  for  the  con- 
struction of  a  Public  Building  at  Tilbury,  Out. 
Plans,  specification  and  form  of  contract  can 
be   seen   and   forms   of   tender   obtained  at 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  office  of  Mr.  H.  J.  Lamb,  District  Engi- 
neer, London.  Ont,  at  the  postoffice,  Tilbury, 
Ont. 

•J*Bids  will  be  received  until  noon,  July  31 
(extension  of  time  from  July  20),  by  L.  K. 
Jones,  Department  of  Railways  &  Canals. 
Ottawa,  Ont.,  for  pier  sheds  at  Halifax. 

•J«Bids  will  be  received  until  4.  p.  m.,  Aug. 
4.  by  L.  K.  Jones,  Secy.,  Department  of  Rail- 
ways and  Canals,  Ottawa,  Ont.,  for  the  Lock- 
gates  and  Valve  Gates,  Holland  River  Divi- 
sion, Trent  Canal.  An  accepted  bank  check 
payable  to  the  Minister  of  Railways  and 
Canals  for  $2,000  must  accompany  each  bid. 
Plans,  specification  and  form  of  contract  to 
be  entered  into  can  be  seen  at  the  office  of  the 
Chief  Engineer  of  the  Department  of  Rail- 
ways and  Canals,  Ottawa,  and  at  the  office 
of  the  Superintending  Engineer  of  the  Trent 
Canal,  Peterborough,  Ont,  at  which  places 
form  of  tender  may  be  obtained. 

•J«Bids  will  be  received  until  4  p.  m.,  July 
31,  by  R.  C.  Desrochers,  Secy.,  Department 
of  Public  Works,  Ottawa,  Ont.,  for  the  con- 
struction of  a  Public  Building  at  Humboldt, 
Sask.  Plans  and  specifications  and  form  of 
contract  can  be  seen  and  forms  of  tender 
obtained  at  the  office  of  Mr.  J.  E.  Cyr,  Su- 
perintendent of  Public  Buildings  for  Mani- 
toba, Post  Office  Building,  'Winnipeg,  Man., 
at  the  Post  Office,  Humboldt,  Sask. 

©Contracts  for  the  trade  works  for  the 
Main  Drainage  Pumping  Station,  Eastern 
Ave.,  J  oronto,  Ont.,  were  awarded  as  fol- 
lows :  Lathing  and  plastering,  M.  Hutchin- 
son, at  $1,337;  roofing,  George  Sinclair,  $293; 
carpentering,  M.  Hutchinson,  at  $1,208 ;  ma- 
sonry, William  Forbes  and  Sons,  at  $25,990; 
painting  and  glazing,  H.  W.  Johnston,  at 
$278;  plumbing,  Fred  Armstrong  Co.,  Ltd., 
$630. 

Trade  Notes. 

The  Bain  Wagon  Co.,  Ltd.,  Kenosha,  Wis., 
has  received  an  order  from  the  city  of  Pitts- 
burg-, Pa.,  for  25  dump  wagons. 

Through  the  office  of  the  designers,  the 
Ruggles-Cole  Engineering  Co.  of  New  York, 
orders  have  been  placed  for  all  of  the  steel 
and  machinery  required  for  the  new  plant 
of  the  American  Cyanamid  Co.  at  Niagara 
Falls,  Ont.  The  nitrogen  which  this  com- 
pany will  extract  from  the  air  will  be  used 
for  fertilizing  purposes. 

The  city  of  Pittsburg  has  recently  awarded 
contracts  for  the  equipment  for  the  new  As- 
pinwall  Pumping  Station,  which,  when  com- 
pleted, will  add  100.000,000  gals,  per  day  to 
the  water  supply.  The  new  station  is  to  be 
erected  at  Aspinwall  near  the  site  of  the  fil- 
tration plant.  This  station  will  eventually 
contain  five  20.000,000-gal.  pumping  engines, 
but  only  four  of  them  will  be  installed  at  the 
present  time.  The  contract  for  the  entire 
pumping  equipment  has  been  awarded  to 
Allis-Chalmers  Co.,  Milwaukee,  Wis.,  for  ap- 
proximately $3,000,000.  At  one  end  of  the  sta- 
tion will  be  placed  two  complete  new  triple 
expansion  pumping  engines  with  steam  cylin- 
ders 32  ins..  60  ins.  and  94  ins.  in  diameter 
by  66  ins.  piston  stroke.  The  water  ends  are 
designed  to  deliver  20.000,000  gals,  of  water 
each  24  hours  against  a  head  of  275  ft.  when 
the  steam  ends  receive  steam  at  160  lbs. 
pressure  and  100°  F.  sttperheat.  In  connec- 
tion with  these  units  it  Is  interesting  to  note 
that  the  duty  guarantees  are  the  highest  ever 
made.  The  guarantee  calls  for  a  duty  of 
195.000.000  foot-pounds  per  1.000  lbs.  of 
steam.  At  the  opposite  end  of  the  building  two 
new  water  ends,  similar  to  those  of  the  units 
already  mentioned,  will  be  placed.  The  steam 
ends  of  these  units  will  be  the  Holly  engines 
now  in  the  Montrose  Station,  which  are  to  be 
dismantled  and  re-erected  on  the  new  water 
ends  There  will  remnin  space  In  the  center 
of  the  station  for  a  fifth  unit  which  can  be 
Installed  when  needed.  The  new  pumping 
engines  will  take  their  supply  from  a  suc- 
tion line  running  under  the  holler  room  and 
parallel  to  t  f  1 » -  engines  and  will  discharge 
Into  the  Montrose  rising  main,  which  sup- 
plies the  Trov  Ttlll  Reservoir,  At  some  fu- 
ture 1 1  rn «•  the  water  from  this  station  will  be 
delivered  to  the  (proposed  new  fnhbnge  TII1I 
Reservoir 


WAR  DEPARTMENT.-  v.  s.  Engineer 
OfTWc.  Montgomery,  Aln.,  July  21,  1911 

<  .  1 1  *  <  I   in  iipo  :i  I     f'  .1    (illlriK  a  I    F01 1    I  'ii  K 
••nH,  Fla..   will   be  received  at   this  OfflOi 
until  1  o'clock  p.  m.,  Aug.  24,  1911,  and 

then  publicly  opened,  Information  "i>  ap- 
plication   'i   I'   FlTCJf,  M.  Col.,  Knurs. 


CONCRETE  STEEL  BRIDGE. 

Sealed  bids  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Tampa,  Florida,  at  their  office,  room  28, 
First  National  Bank  Building,  up  to  2 
o'clock  p.  m.,  Wednesday,  September  6th, 
1911.  For  the  construction  of  a  rein- 
forced concrete,  or  concrete  steel  bridge 
— with  bascule  lift — over  the  Hillsbor- 
ough River  at  Lafayette  St.  A  certified 
check  of  $10,000  must  accompany  each 
bid  as  a  guarantee  that  the  successful 
bidder  will  enter  into  contract  accord- 
ing to  their  bid  and  specifications  with- 
in ten  days  after  award  of  same. 

Plans  and  specifications  to  accom- 
pany each  bidder's  proposal. 

A  profile  of  the  river  at  the  bridge  site, 
and  information,  can  be  obtained  from 
the  engineer  of  the  board. 

The  city  reserves  the  right  to  reject 
any,  or  all  bids. 

Attest:  D.  B.  McKAT, 

ALLEN  THOMAS,  Chairman. 
Clerk. 


TRUNK'  SEWERS. 

The  Board  of  Public  Works  of  Nash- 
ville, Tennessee,  will  receive  and  open 
sealed  bids  at  its  office,  City  Hall,  on 
Thursday,  August  10th,  1911,  at  3  p.  m., 
for  building  about  seven  miles  of  circu- 
lar brick  trunk  sewers,  ranging  in  sizes 
from  thirty  (30  in.)  inches  to  one  hun- 
dred and  eleven  (111  in.)  inches  in  diam- 
eter. Certified  checks  on  reputable  banks, 
payable  to  the  order  of  said  board,  re- 
quired to  accompany  all  bids  as  earnest 
money,  as  stipulated  in  the  specifica- 
tions. Satisfactory  bond  for  faithful  per- 
formance of  contract,  as  stipulated  by 
law,  required  and  twenty  (20  per  cent) 
per  centum  retained  upon  partial  esti- 
mates until  the  completion  of  the  work. 
Bids  will  be  received  separately  for  the 
several  sewers  and  as  a  whole  for  the 
entire  work.  Said  board  reserves  the 
right  to  reject  any  or  all  bids.  Plans  and 
profiles  can  be  seen  at  the  office  of  the 
City  Engineer,  City  Hall,  Nashville,  Ten- 
nessee, and  specifications  and  proposal 
blanks  can  be  had  upon  application  at 
said  office  either  by  mail  or  in  person, 
from  and  after  July  1st. 

Bids  must  be  made  upon  said  proposal 
blanks  and  sealed  and  addressed  to  the 
Board  of  Public  Works,  Nashville,  Ten- 
nessee, and  plainly  marked  "BID  FOR 
TRUNK  SEWER." 

This  work  Includes  about  eighty-one 
thousand  (81,000)  cubic  yards  of  both 
earth  and  rock  excavation  and  about  thir- 
teen million  (13,000,000)  brick. 

By  order  of  the  Board  of  Public  Works. 

WM.  W.  SOUTHGATE, 
City  Engineer. 


EARTH  DAM  AND 
APPURTENANCES. 

Waynesville,  N.  C. 

Sealed  proposals  will  be  received  by  the 
Southern  Assembly  for  the  erection  of  an 
earth  dam  and  appurtenances  on  the  As- 
sembly grounds  near  Waynesville,  N.  C. 
until  noon  on  Aug.  I,  1911.  Specifications 
and  general  plans  may  be  seen  at  the  of- 
fice of  Chief  Engineer  Southern  Assembly, 
Waynesville,  N.  C,  and  at  oftlco  of  Engi- 
neering &  Contracting,  where  bidding 
sheets  may  be  obtained. 

Bidders  are  expected  to  examine  the  site 
and  acquaint  themselves  with  the  local 
conditions.  Certified  check  (or  bond)  for 
five  hundred  dollars  ($500.00),  drawn  In 
favor  of  Southern  Assembly,  must  accom- 
pany each  l)ld  aH  evldenco  of  good  faith. 

The  Southern  Assembly  reserves  the 
right  to  reject  any  and  ull  bids. 

J.  W.  SlflAVKH,  Jr., 

Ch.  Engr. 


PAVING. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Clerk,  Ottawa,  Kans., 
until  Wednesday,  August  2,  1911,  at  7:30 
p.  m.,  for  grading,  curbing  and  paving 
Willow  street  from  Third  street  to  Sev- 
enth street  and  Ash  street  from  Fifth 
street  to  Sixth  street  in  said  city.  This 
work  will  amount  to  approximately  3,500 
cu.  yds.  of  excavation,  4,790  lin.  ft.  of 
combined  curb  and  gutter,  and  6,860  sq. 
yds.  of  brick  paving  with  a  4-in.  concrete 
base.  Proposals  are  also  asked  for  ma- 
cadam, macadam  with  tar  or  asphalt 
binder,  and  cement  concrete  paving  upon 
this  work. 

Specifications  and  proposal  blanks  may 
be  had  at  the  City  Clerk's  or  City  Engi- 
neer's office,  or  will  be  sent  on  applica- 
tion. 

Each  proposal  must  be  accompanied 
with  a  certified  check  for  $500  on  some 
local  bank,  payable  to  the  order  of  the 
City  Clerk,  which  will  be  forfeited  to  the 
city  by  the  successful  bidder  in  case  he 
fails  to  enter  into  contract  with  the  city 
within  ten  days  from  the  awarding  of  the 
contract  or  to  furnish  satisfactory  bonds. 

The  city  reserves  the  right  to  reject  any 
or  all  proposals. 

W.  T.  WOOD,  Mayor. 

Attest: 

G.  E.  SRAUCHON,  City  Clerk. 


PUMPING   AND  ELECTRICAL 
MACHINERY. 

Kenton,  Ohio. 

Sealed  proposals  will  be  received  by  the 
Director  of  Public  Service,  Kenton,  Ohio, 
until  12  o'clock  noon,  August  3,  1911,  at 
the  City  Hall,  in  the  said  city,  for  the 
constructing,  delivery  and  installation  of 
pumping  machinery  and  units  for  300,  200 
and  150  gallons  per  minute  capacity,  and 
a  50  H.  P.  engine  and  electrical  gener- 
ating machinery.  Also  miscellaneous 
piping  and  fittings. 

The  right  is  reserved  to  reject  any  and 
all  bids  or  to  accept  bids  on  material 
alone.  Certified  checks  for  10  per  cent 
to  be  furnished,  payable  to  the  Director  of 
Public  Service. 

Instructions  to  bidders,  specifications 
and  blank  proposals  may  be  obtained  from 
Charles  Brossmann,  Consulting  Engineer. 
Union  Trust  Bldg.,  Indianapolis,  Ind.  Ad- 
dress bids  care  of  G.  S.  Binckley,  City 
Clerk,  Kenton,  Ohio. 

By  order  of 

W.  P.  STEFFEN, 
Director  of  Public  Service. 


BRIDGE. 

Sealed  proposals  for  the  construction 
of  a  Steel  Highway  Bridge  over  Cane 
River  at  Bermuda,  Louisiana,  will  be  re- 
ceived by  the  Bridge  Committee  up  to  12 
o'clock  noon  of  Thursday,  August  31,  1911. 

Bids  will  be  addressed  to  P.  E.  Prud- 
homme,  Chairman,  Natchitoches,  Louisi- 
ana, and  shall  be  accompanied  by  certified 
check  in  the  sum  of  Six  Hundred  Dollars. 

The  right  to  reject  any  and  all  bids  is 
reserved. 

For  copies  of  plans  and  specifications 
address  Ira  W.  Sylvester,  C.  E.,  Alexan- 
dria, Louisiana. 

P.  E.  PRUDHOMME, 
Chairman 


Till.:  CITY  OF  FORT  WORTH.  TEXAS, 
will  receive  sealed  bids  until  Sept.  ;>tu 

1911.  for  construction  of  a  dam  contain- 
ing about  300,000  cubic  yards  of  earth 
win  l<  and  CO. 000  cubic  \  ai  ds  of  masonry 

\|.,,   concrete    pipe    line   about    ll'ii  miles 

'  Uctalln  on  application  to  THF.  HO  Ann 
OF  KNOINKKHS.  CITY  HAUL  FORT 
WORTH,  TKXAS. 


*!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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A  number  of  good  sized 
railroad   construction  con- 
The  Doings    tracts    have    been    let  ,  the 
of  the  Past   ^ew    days,  although 

ttt    i  not  as  many    as    was  ex- 

weeK-  pected.     The   bids   on  the 

El  Paso  &  Southwestern 
contract  at  last  reports  were  _  in  the  hands 
of  the  officials  at  New  York  city  :  it  is  prob- 
able that  the  contract  will  have  been  award- 
ed by  the  time  this  paper  appears.  Among 
the  railroad  jobs  let  recently  are  the  fol- 
lowing: Cameron,  McManus  &  Joyce,  312 
Midland  Bldg.,  Kansas  City,  Mo.,  for  work 
on  the  Santa  Fe,  between  Floyd  &  Sibley, 
Mo. :  J.  D.  McArthur,  Winnipeg,  Man.,  for 
the  grading  of  107  miles  of  line  for  the 
Algona  &  Hudson  Bay  Ry.,  from  Sauit  Cte 
Marie,  Ont. :  the  Freeborn  Engineering  & 
Construction  Co..  Kansas  City,  Mo.,  for  fur- 
ishing  the  Kansas  City  Terminal  Ry.  Co., 
with  100,000  cu.  yds.  of  crushed  rock,  and 
to  the  Horton  Concrete  Construction  Co., 
an  $8(».000  contract  for  furnishing  the  Termi- 
nal Co.  with  slabs  and  girders  for  subways 
and  viaducts :  Dale  &  Baumgardner,  for  work 
at  Mandan.  X.  Dak.,  for  the  Northern  Pa- 
cific ;  Peter  Nelson,  sub  contract  for  about 
160  miles  of  Canadian  Northern  Ry.  work 
in  Canada  from  Foley,  Welch  &  Stewart ;  J.  W. 
McMurray  Construction  Co.,  Kansas  City, 
Mo.,  rebuilding  the  Brownwood  North  & 
South  R.  R.  in  Texas;  J.  A.  Ware  Construc- 
tion Co.,  St.  Louis,  Mo.,  for  grading  the 
new  East  St.  Louis,  Columbia  &  Waterloo 
electric  railway  between  East  St.  Louis,  111., 
and  Waterloo.  111.,  about  20  miles :  A.  J.  Yaw- 
ger  &  Co.,  450  North  Belmont  Ave.,  Indian- 
apolis, Md.,  for  the  grading,  bridging,  track- 
laying  and  ballasting  of  the  line  *of  the  Ko- 
konio.  Frankfort  &  Western  Traction  Co., 
from  Kokomo  to  Frankfort.  Ind..  25  miles; 
Morris  &  Shephard,  St.  Paul.  Minn.,  for 
grading  about  35  miles  of  line  between  North- 
field  and  Faribault  for  the  Minneapolis.  St. 
Paul.  Rochester  &  Dubuque  Electric  Traction 
Co.  (Dan  Patch  line):  J.  D.  Lynch  Co.,  Chi- 
cago. 111.,  for  reducing  the  grade  on  the  Illi- 
nois Central  line  from  Kentwood,  La.,  to  Mc- 
Comb.  Miss.  The  contract  for  the  new  union 
station  at  Kansas  City,  to  be  erected  for  the 
Kansas  City  Terminal  Co.,  is  reported  to  have 
been  let  to  the  George  A.  Fuller  Co.,  1405 
Dearborn  St..  Chicago,  111. 

Two  good  sized  highway  contracts  in  the 
south  are  now  open  for  bids.  One  of  these 
calls  for  the  grading  and  macadamizing  of 
about  85  miles  of  public  roads  in  Blount 
County.  Tenn.  The  other  contract  calls  for 
the  grading,  graveling  and  constructing  of  cul- 
verts and  bridges  on  28  miles  of  roads  in  Lin- 
coln County,  Mississippi.  Bids  on  both  con- 
tracts are  to  be  opened  Aug.  7. 

Two  contracts  for  traction  line  construction 
are  now  being  publically  advertised.  One  con- 
tract calls  for  the  construction  of  11  miles 
of  railroad  for  the  Tvler  Traction  Co.,  Sis- 
tervillc,  W.  Va.,  the  work  including  100.000 
cu.  yds.,  excavation.  13,000  cu.  vds.  of  bor- 
row. 11,000  cu.  yds.,  tunnel  excavation.  2.000 
cu.  yds.  of  bridge  and  culvert  masonry,  and 
the  laying  of  track.  The  other  contract  calls 
for  the  roadbed  and  track  construction  of 
about  9%  miles  of  railroad  for  the  Camp- 
bell stown  Street  Ry.  Co..  from  Campbells- 
town.  Pa. 

Governor  Dix  of  New  York  has  signed  the 
bill  proposing  a  bond  issue  of  $10,500,000  for 
the  _  construction  of  barge  canal  terminals  in 
various  cities  of  the  State.  The  proposition 
must  be  submitted  to  the  people  for  their  ap- 
proval at  the  election  in  November  next.  If 


the  bond  issue  is  approved  by  the  people  $9,- 
74o,0(IO  will  be  spent  for  terminals  for  New 
York  city;  at  Buffalo,  $2,800,000;  Rochester, 
$700,000;  Oswego,  $850,000:  Syracuse,  $1,- 
450,000;  Utica,  $805,000:  Schnectadv,  $300,000; 
Plattsburg,  $100,000;  Port  Henrv,  $100,000; 
Rouses  Point,  $65,000;  Troy,  $530,000;  Albany, 
$330,000,  Tonawanda  and  North  Tonawan- 
da,  $270,000;  Lockport,  $200,000,  and  smaller 
amounts  for  several  other  places. 

A  'large  dock  contract  at  Norfolk,  Va.,  has 
been  awarded  to  Henry  Steers,  17  Battery  PI., 
New  York.  This  contract  calls  for  construct- 
ing the  joint  railroad  water  terminal  on  South 
Ghent  water  front.  Norfolk,  for  the  Old  Do- 
minion Terminal  Co.  The  contract  is  under- 
stood to  amount  to  something  like  $2,000,000. 


The      Haitian  Govern- 
ment,   which   at   the  pres- 
■l ne  ent  time  has  a  revolution 

Haitian  on  its  hands,  has  added  a 

Navee  real,  tnough  perhaps  some- 

what moth-eaten,  gunboat 
to  its  navy.  This  cruiser 
originally  belonged  to  the  Italian  navy,  but 
was  recently  discarded  and  withdrawn  from 
the  service.  It  was  purchased  by  two  Ger- 
mans, run  over  to  Haiti,  and  sold  to  the  Hai- 
tian government,  and  is  now  the  only  really 
formidable  gunboat  owned  by  that  country. 
After  President  Simon  had  purchased  the 
cruiser  he  was  in  somewhat  of  a  quandry 
as  to  what  to  do  next,  as  he  did  not  feel 
like  trusting  the  $250,000  "revolutionary  paci- 
fier" to  inexperienced  officers.  It  so  happened 
that  work  was  about  to  start  on  the  construc- 
tion of  a  new  railroad  in  Haiti  and  of  course 
there  were  quite  a  number  of  Americans  in 
Port  An  Prince,  some  of  them  waiting  to  se- 
cure jobs  from  the  contractors.  They  were 
all  stopping  at  the  only  American  hotel  in  the 
city,  which,  so  the  story  goes,  was  run  by  an 
American  civil  engineer.  It  occurred  to  the 
Haitian  officials  that  they  might  be  able  to 
secure  some  of  these  Americans  to  run  their 
gunboat,  and  they  accordingly  made  them  a 
liberal  proposition.  Every  man  save  one  ac- 
cepted, and  so  with  the  exception  of  the  cap- 
tain, also  an  American,  by  the  way,  all  of 
the  officers  of  the  gunboat  were  selected  from 
among  the  railroad  men,  including  the  proprie- 
tor of  the  hotel,  who  was  made  the  chief  engi- 
neer. Here's  to  the  Antoine  Simon,  may  she 
sweep  the  seas,  and  when  pay-day  comes, 
may  her  officers  not  find  it  necessary  to  train 
the  guns  on  the  President's  palace  in  order 
to  obtain  their  hard-earned  wages. 


A  certain  real  estate  deal- 
er  in  a  small  city  in  Penn- 
Securing        sylvania  has  some  ideas  of 
Bids  on  his  own  on  the  securing  of 

Building's  bids  from  contractors.  This 
e  '  dealer  planned  to  build 
four  houses,  each  of  them 
differing  in  design  and  cost.  It  was  necessary 
that  the  houses  be  completed  at  a  certain 
date,  and  as  there  was  only  four  building 
contractors  in  the  city  capable  of  handling 
the  work,  the  dealer  was  somewhat  puzzled  as 
to  how  he  could  award  a  house  to  each  con- 
tractor and  at  the  same  time  secure  low 
bids.  He  submitted  to  each  of  the  builders 
the  plans  for  one  of  the  houses,  specifying 
that  each  of  the  contractors  was  to  personally 
deliver  his  bid  at  the  dealer's  office  at  a  cer- 
tain hour.  The  dealer  had  carefully  concealed 
the  fact  that  he  was  intending  to  erect  four 
buildings,  and  he  also  gave  each  contractor 
the  impression  that  he  was  to  be  the  only 
bidder  on  the  plans  which  had  been  submitted 
to  him.    At  the  hour  specified  the  four  contract- 


ors lined  up  in  the  ante-room  of  the  real  estate 
man's  office.  They  at  once  jumped  to  the  con- 
clusion that  they  had  been  double  crossed, 
and  as  there  was  not  much  work  in  sight, 
they  began  mentally  to  scale  down  their  fig- 
ures. Presently  the  first  contractor  was  sum- 
moned into  the  dealers'  office,  and  after  some 
talk  and  much  figuring,  offered  a  consider- 
ably lo\\-er  bid  on  the  work  than  his  origi- 
nal figures.  The  other  three  contractors  still 
thinking  that  they  were  bidding  against  each 
other,  did  likewise.  The  dealer  informed  the 
contractors  that  he  would  take  their  bids  un- 
der consideration  and  would  notify  them  as 
to  his  decision  the  next  day.  In  the  first  mail 
the  next  morning  each  contractor  received  a 
letter  informing  him  that  he  had  been  suc- 
cessful. Sometime  later  in  the  day  the  four 
contractors  compared  notes  and  found  that 
each  of  them  had  been  awarded  a  contract  for 
a  different  building. 


Town 
Meetings 
and  Com- 


The  commission  form  of 
government  is  gaining  such 
a  foothold  in  Massachu- 
setts that  certain  writers 
have  expressed  the  belief 
mission  Plan.that  the  old-time  town 
meeting  where  every  citi- 
zen had  a  chance  to  express  his  views 
by  voice  and  vote  would  soon  be  a 
thing  of  the  past.  The  city  of  Cam- 
bridge was  the  first  municipality  in 
Massachusetts  to  adopt  the  commission  form 
of  government,  since  then  Lynn.  Gloucester 
and  Haverhill  and  other  manufacturing  cities, 
have  adopted  the  commission  plan.  Lowell 
has  also  been  granted  a  new  charter  similar 
to  that  of  Houston,  Tex.,  and  an  attempt  was 
made  recently  to  obtain  a  general  law  under 
which  every  city  and  town  in  the  state  could 
adopt  the  Texas  form  of  government.  All 
of  the  Massachusetts  cities  which  have  adopt- 
ed the  new  form  of  government,  with  the  pos- 
sible exception  of  Cambridge,  have  a  large 
foreign  population.  It  is  quite  probable  that 
many  New  England  cities  will,  in  the  next 
few  years,  adopt  the  commission  form,  but  it 
is  extremely  doubtful  that  the  plan  will  ever 
become  popular  in  the  majority  of  the  small 
towns.  In  the  small  towns  of  New  England 
where  the  citizens  have  common  interests,  the 
town  meeting  has  proved  its  worth.  A  coun- 
try tawn  meeting  is  an  event.  Here  every- 
body meets  on  an  equal  footing  and  everybody 
has  the  same  rights  of  debate  and  ballot.  The 
town  wise  man  airs  his  wisdom  and  the  vil- 
lage wit  his  humor..  The  transactions  of  the 
selectmen  are  approved  or  condemned  in  no 
uncertain  manner,  and  their  plans  for  the  en- 
suing year  are  indorsed  or  rejected.  The  tax 
assessment  is  fixed  and  appropriations  voted 
and  other  business  relating  to  the  community 
discussed.  Oftentimes  the  debate  on  some 
question  waxes  long  and  acrimonious,  each 
voter  making  up  his  statistics  as  he  needs 
them.  Or  again,  some  village  wit  mav  settle 
a  discussion  in  short  order,  as  was  the  case 
at  a  certain  town  meeting  where  a  question  of 
making  an  appropriation  for  building  a  fence 
around  a  cemetery  was  under  discussion.  The 
unanswerable  argument  put  forward  was  this : 
"Them's  that  in  can't  get  out.  and  thenVs 
that  out  don't  want  to  get  in:  so  what's 
the  use  of  a  fence?"  New  forms  of  city  gov- 
ernment may  come,  but  it  will  be  long  before 
any  form  of  popular  government  is  found 
equal  to  the  town  meeting,  which  Thomas 
Jefferson  called  "the  vital  principle  of  de- 
mocracy, the  wisest  invention  ever  devised  by 
the  wit  of  man  for  the  perfect  exercise  of 
self-government  and  for  its  preservation." 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

Deeds  of  right-of-way  to  about  30  leases 
have  been  filed  in  the  probate  court  in  Decatur 
for  record  by  the  Louisville  &  Nashville  R.  R. 
Co.  This  right-of-way  is  for  the  double  track, 
which  the  Louisville  &  Nashville  proposes  to 
build  from  Nashville  to  Decatur. 

Arizona. 

Maps  for  the  right  of  way  of  the  Navajo 
Southern  R.  R.  Co.  across  public  land  have 
been  filed  by  the  Navajo  Development  Co. 
F.  H.  Bowen  is  President  of  the  railroad 
and  W.  H.  Clark,  Holbrook,  Ariz.,  is  Secre- 
tary. The  proposed  railroad  is  to  be  approx- 
imately 70  miles  long  and  is  to  run  from  Hol- 
brook in  a  southerly  direction  to  a  point  in 
township  8  north  and  23  east  near  the  town  of 
Pine  to  and  not  far  from  the  north  line  of 
Gila  county  and  close  to  the  boundary  be- 
tween Apache  and  Navajo  counties.  It  is 
supposed  it  will  pass  near  the  towns  of  Snow- 
flake,  Taylor,  Showlow  and  others  in  that 
section.  The  plans  call  for  a  standard  gage, 
regularly  equipped  commercial  railroad  though 
it  is  understood  that  the  chief  incentive  for 
building  is  to  make  available  the  pine  timber 
in  southern  Navajo  county  where  it  is  said 
there  is  one  of  the  largest  virgin  forests  in 
the  land. 

Arkansas. 

Advices  from  Jonesboro,  Ark.,  state  that 
Preston  Hatcher,  promoter  of  the  company 
which  has  a  street  car  franchise  at  that  city, 
has  announced  that  the  backers  of  the  propo- 
sition would  put  up  another  $1,000  for  an 
extension  of  the  franchise  rights  for  a  pe- 
riod of  six  months.  The  year  covered  by  the 
first  bond  will  expire  on  Aug.  15.  The  ordi- 
nance grants  the  promoters  the  right  to  six 
months'  extension  by  making  an  additional 
bond.  This  they  will  do  and  will,  it  is  said, 
immediately  get  busy  in  establishing  the  line. 

Work  was  started  on  July  27  at  Jonesboro 
on  the  extension  of  the  Jonesboro,  Lake  City 
&  Eastern  R.  R.  to  the  center  of  the  city. 
Preparations  have  also  been  commenced  for 
the  erection  of  the  new  depot  on  North  Main 
street. 

The  Chicago,  Rock  Island  and  Pacific  sys- 
tem has  purchased  24  miles  of  the  track  of 
the  Little  Rock,  Hot  Springs  &  Western 
Ry.  The  Price  paid  was  nearly  $480,000.  The 
track  sold  is  between  Little  Rock  and  Ben- 
ton. The  Little  Rock,  Hot  Springs  &  West- 
ern was  originally  built  between  Little  Rock 
and  Hot  Springs,  but  has  not  been  operated 
for  several  years.  The  track  between  Little 
Rock  and  Benton  was  leased  to  the  Rock 
Island  and  the  track  from  Benton  to  Hot 
Springs  to  the  Iron  Mountain  railroad.  It  is 
said  the  latter  portion  of  the  track  will  prob- 
ably be  sold  to  the  Iron  Mountain. 

California. 

It  is  rumored  in  Stockton,  Cal.,  that  the 
Western  Pacific  will  secure  trackage  rights 
over  the  San  Joaquin  Valley  Electric  line 
now  under  construction  from  Stockton  to 
Modesto  and  that  it  will  be  extended  later 
up  tin  valley.  T.  J.  Wyche,  San  Francisco, 
Cal.,  is  Chief  Engineer. 

The  Colusa  &  Hamilton  Ry.  Co.  (a  pro- 
posed Southern  Pacific  line)  has  filed 
articles  of  incorporation  with  the  County 
Clerk,  at  San  Francisco,  Cal.  The  capital 
lock  Of  the  corporation  is  placed  at  $2,(100,000, 
divided  into  20,000  shares  of  a  par  value  of 
$100  each.  The  directors  are  E.  E.  Calvin, 
Horace  G.  Jenkins,  San  Francisco,  Calif., 
W  !<  Scott,  Berkeley,  Calif.,  C.  11.  Isling- 
ton, of  Oakland,  and  William  Hood.  San 
Francisco,  ■.uli  of  whom  lias  subscribed  for 
122  shares,  or  $12,204  apiece.  The  purpose  of 
the  corporation  is  to  construct  and  operate  a 

tandard  gage  railroad  between  Harrington, 

in  (  olusa  county,  and  Hamilton,  in  Glenn 
COtlrtty  1  a  distance  of  sixty  one  miles.  The 


road  will  connect  with  the  Southern  Pacific  at 
Harrington.  The  articles  of  incorporation 
state  that  there  has  already  been  paid  to  C. 
H.  Redington,  who  is  designated  as  treas- 
urer, $6,100,  this  constituting  10  per  cent,  of 
the  stock  subscribed. 

City  Trustees  of  Woodland,  Cal.,  have 
granted  the  Sacramento  &  Woodland  R.  R. 
Co.,  T.  T.  C.  Gregory,  Sacramento,  president,  a 
franchise  for  the  construction  of  its  line  on 
Main  St.  The  surveyors  of  the  Vallejo  and 
Northern  have  been  at  work  between  Woodland 
and  Sacramento  for  several  days  making 
the  final  surveys.  They  are  now  running  a 
line  between  the  old  canal  and  Woodland  and 
are  setting  their  stakes  on  the  north  side  of 
the  county  road.  The  secretary  of  the  new 
company  is  William  Pierce  and  directors  are 
G.  A.  Posey,  C.  J.  Goodell  and  Irving  H. 
Smith.  Of  the  $1,000,000  "bond  issue  which  is 
already  authorized  and  provided  for,  but  $750,- 
000  will  be  expended  in  the  construction  of 
the  17  miles  of  track  into  Woodland.  The 
rest  will  be  used  for  building  a  westerly  ex- 
tention  of  the  line  as  soon  as  the  Wood- 
land road  is  completed.  The  new  company 
will  operate  over  Northern  Electric  and  Val- 
lejo  and  Northern  lines  wherever  necessary. 
The  bridge  built  jointly  by  the  Northern 
Electric  and  Vallejo  and  Northern  will  be 
used  by  the  Sacramento-Woodland  line  in 
crossing  the  Sacramento.  Ten  thousand  ft. 
of  trestle  will  carry  the  rails  over  the  by- 
pass in  the  Yolo  basin,  which  pass  is  a  part  of 
the  general  scheme  for  the  reclamation  of 
the  Sacramento  Valley.  On  the  rest  of  the 
route  dredges  will  be  used  to  build  the  road- 
way, which  is  to  be  eight  feet  above  the 
present  level  of  the  Southern  Pacific  tracks. 
This  is  to  insure  the  track  against  damage 
by  floods.  The  estimate  of  cost  of  the  en- 
tire line  from  Sacramento  to  Woodland  is 
$1,500,000. 

It  has  been  announced  in  Hayward,  Cal., 
that  the  Southern  Pacific  R.  R.  tracks  are  to 
be  continued  from  Melrose  to  Hayward  with- 
in a  short  time.  The  plan  as  outlined  is  for 
the  railroad  to  follow  its  own  private  right-of- 
way  below  the  boulevard  as  far  as  the  Castro 
Valley  road,  at  which  point  it  will  cross  into 
Castro  Valley.  Then  it  will  make  its  way 
to  Hayward  along  the  lower  portion  of  the 
valley  and  down  A  or  B  street  to  the  present 
S.  P.  depot.  It  is  also  stated  that  the  Key 
Route  is  contemplating  an  extension  to  this 
place  and  that  it  will  be  a  close  race  be- 
tween the  two  corporations  as  to  which  will 
complete  the  work  first. 

The  Fresno-Hanford  Interurban  Ry.  Co., 
F.  S.  Granger,  promoter,  Fresno,  is  reported 
to  be  planning  to  let  a  contract  for  grading 
for  an  extension  from  Fowler  to  Hanford, 
23  miles,  as  soon  as  the  present  grading 
work  from  Fresno  to  Kingsbury  is  completed. 
The  new  line  is  to  leave  for  Fowler  and  fol- 
low a  route  almost  on  a  direct  line  to  Laton 
for  a  distance  of  13  miles,  crossing  the  Kings 
river  at  that  point,  and  then  continuing  to 
1  Ian  ford. 

The  Western  Pacific  Rv.,  T.  J.  Wyche, 
(  hief  Kngineer,  San  Francisco,  is  reported  to 
have  floated  a  $5,000,000  loan,  the  proceeds  of 
which  will  be  used  in  improving  the  roadbed 
along  the  entire  route  "f  the  Western  Pacific, 

especially    in    the    Feather    River  canyon. 

It  is  also  said  that  the  Western  Pacific  is 
contemplating  the  construction  of  a  number  of 
branch  railroads  to  tap  different  timber  and 
mining  belts  in  the  Sierra  Ncvadas  along  it ^ 
route  through  the  canyon  of  the  Feather 
River. 

Construction    work    is   now   under   way  at 

Modesto  on  the  building  of  the  San  Joaquin 
Valley  Electric  Ry,  (Bracket!  Line)  in  the 

citv  T  K.  Heard  has  the  contract  for  tlte 
road  within  the  cilv  limits, 

I  he  South,  in  Pacific  Ry.,  W  Hood,  chief 

engineer,  San  Francisco,  has  opened  bids  for 
the  construction  of  the  first    hi  miles  oi   1  he 


branch  line  of  the  Southern  Pacific  from' 
Glavis  to  the  Palo  Verde  valley.  The  branch 
line  will  start  from  Glavis  and  will  follow 
generally  the  old  stage  route.  It  is  expected: 
that  within  a  short  time  the  second  section 
of  the  branch  line  will  be  ready  for  construc- 
tion bids.  Surveyors  are  now  engaged  in 
the  Palo  Verde  valley  on  relocating  the  line, 
as  the  present  high  waters  of  the  Colorado 
river  have  covered  portions  of  the  original 
survey  and  demonstrated  that  the  grade  must 
be  on  higher  lands.  The  entire  line  will  be 
about  90  miles  in  length,  and  it  is  expected 
it  will  be  completed  within  one  year. 

Announcement  has  been  made  that  con- 
struction work  on  the  San  Diego  &  Arizona 
R.  R.  now  building  throug  Mexico,  will  be 
commenced  in  the  Imperial  valley  in  the  next 
60  days.  The  graders  will  begin  at  the  East 
river  and  move  on  toward  Tecate.  The  track 
men  are  now  engaged  on  a  three-mile  loop 
in  the  vicinity  of  Rock  Springs,  west  of 
Tecate.  Four  hundred  men  are  at  work  21 
miles  from  Tia  Juana.  E.  J.  Kallright,  San 
Diego,  is  chief  engineer. 

Melville  Dozier,  Sacramento,  Cal.,  is  engi- 
neer in  charge  of  the  preliminary  surveys  for 
the  Sacramento  Valley  West  Side  R.  R.,  men- 
tioned in  our  last  issue.  Surveys  will  be 
made  for  a  route  from  Woodland  to  Red' 
Bluff. 

It  is  expected  that  construction  work  wilL 
be  started  early  this  month  at  Santa  Rosa  on 
the  projected  line  of  the  Santa  Rosa  &  Clear' 
Lake  R.  R.  The  road  will  be  run  out  by' 
Burke's  Sanatorium,  Mark  West  Springs,  the 
Petrified  Forest  and  by  Kellogg,  at  the  site 
of  the  proposed  Manual  Training  School  tO' 
be  established  by  the  State.  From  there  it 
will  enter  Lake  county  and  tap  many  of  the 
principal  springs  and  watering  places  of  that 
country,  while  it  will  also  reach  Middletown, 
Lower  Lake  and  Lakeport.  The  road  is  to  be 
a  narrow-gage,  and  either  gasoline  motors  or 
electricity  will  be  used  as  motive  power.  J. 
W.  Barrows,  Roadmaster,  with  the  Western 
Pacific  at  Horncut,  will  be  in  charge  of  con- 
struction work.  Milton  A.  Nathen  and  Louis 
H.  Brownstone,  Santa  Rosa,  are  the  pro- 
moters. 

Colorado. 

It  is  reported  that  Darius  Miller,  Presi- 
dent of  the  Chicago,  Burlington  &  Quincy  R. 
R.,  has  ordered  the  construction  of  a  new 
line  from  Guernsey,  Wyo.,  to  Salt  Lake, 
through  Southern  Wyoming,  Northern  Colo- 
rado and  Northeastern  Utah.  The  survey 
from  Guernsey  to  Salt  Lake  was  made  fifteen 
years  ago  when  T.  H.  Calvert,  now  chief  en- 
gineer of  the  system,  was  stationed  at  Lincoln. 

Work  will  be  commenced  at  once,  accord- 
ing to  an  announcement  by  J.  D.  Milliken, 
Denver,  Colo.,  on  the  proposed  extension  from 
Greeley,  Colo.,  to  Scott,  a  distance  of  43 
miles.  It  is  hoped  to  have  the  line  com- 
pleted in  time  to  handle  the  Fall  crops.  The 
route  as  projected  passes  through  Severance 
and  Wellington. 

Florida. 

The  Atlantic,  Okeechobee  &  Gulf  Ry..  H.  C. 
Ferriot,  President,  New  Orleans,  La.,  is  tak- 
ing steps  to  secure  a  franchise  to  enter  Tampa 
with  its  proposed  steam  railroad.  ' 

Idaho. 

It  is  very  probable  that  construction  work 
will  he  started  this  year  on  an  electric  railway 
from  Caldwell  to  Nampa.  W.  E.  Pierce, 
Itoise.  Idaho,  president  of  the  Boise  \  In- 
terurban, has  made  a  proposition  to  extend 
the  Boise  &  Interurban  from  Caldwell,  its 
present  western  terminal,  to  Nampa.  It  is  un- 
derstood that  he  asks  that  a  right  of  way 
valued  at  between  $15,000  and  $2(1,(I0H.  ,,s  well 
as  an  extra  $10.(100  for  grading  the  line,  he 
given  to  his  company,  in  which  case  actual 
construction  work  would  immediately  he  taken 
Up  through  the  grading  of  the  road,  laving  of 


•I«  indicates  work  now  open  for  bids.    <•>  indicates  a  contract  let  recently. 
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steel  and  stringing  of  power  lines,  making  it 
possible  to  give  passenger  and  freight  service 
by  fall.  Chicago  capitalists  are  also  said  to 
have  offered  to  build  the  line.  Walter  Sebree, 
Caldwell,  Idaho,  is  also  stated  to  have  offered 
to  build  the  line  of  a  free  right  of  way  was 
given  him. 

Grading  work  is  now  under  way  on  the  50- 
mile  extension  of  the  Idaho  Northern  R.  R. 
Lamps  were  established  last  month  from  Em- 
mett  to  Smith  Prairie  and  on  July  15  about 
1,000  men  were  at  work.  This  extension  is 
being  built  out  of  the  town  of  Emmett,  near 
the  Idaho-Oregon  line,  east  as  far  as  Horse- 
shoe Bend.  Between  these  two  towns  the 
right  of  way  of  the  extension  hugs  the  river 
banks.  At  Horseshoe  Bend  the  line  crosses 
the  river  and  follows  north  along  the  west 
side  to  Smith  Ferry  and  into  Long  valley  to 
Rosebury  where  it  turns  west  to  the  Payette 
lakes.  The  Utah  Construction  Co.,  with  W. 
L.  Wattis,  resident  manager,  with  headquar- 
ters at  Nampa,  Idaho,  has  the  general  con- 
tract. The  following  have  subcontracts  on 
the  work :  The  Wasatch  Co.,  the  Buck-He- 
lean  firm,  Banks  Bros.,  H.  P.  Marsing  of 
Xampa,  J.  W.  Monarch,  Charles  Riberg,  N. 
Hamilton.  L.  R.  Wattis  Co.,  W.  W.  Brown, 
Deal  Bros.  &  Mendenhall,  W.  J.  Sweeney  and 
S.  J.  Sjolquist.  Practically  all  of  these  con- 
tractors have  been  connected  with  the  Utah 
Construction  Co.  on  former  works. 

Among  the  improvements  planned  bv  the 
Chicago,  Milwaukee  &  St.  Paul  R.  R.  for  St. 
Maries,  Idaho,  is  the  construction  of  a  spur 
from  the  main  line  to  the  river  front,  at  the 
foot  of  Front  St.,  connecting  with  the  Red 
Collar  line  of  steamboats.  A  dock,  round- 
house, machine  shop  and  additional  yard  room 
will  also  be  provided. 

Illinois. 

®Tlu-  Westing-house,  Church,  Kerr  &  Co., 
30  S.  La  Salle  St.,  Chicago,  III,  has  se- 
cured the  contract  for  the  construction  of  the 
new  round  house  and  other  buildings  to  be 
built  by  the  Illinois  Central  at  Champaign, 
111  W.  B.  Taggart,  who  was  in  charge  of 
the  Alton  R.  R.  roundhouse  at  Bloomington, 
will  also  have  charge  of  the  Champaign  work. 
.  ®The  contract  for  the  construction  of  the 
Union  Depot  at  Joliet,  111.,  has  been  awarded 
to  Adam  Groth  &  Co.,  Joliet,  111.,  at  $250,000. 
A  large  portion  of  the  work  will  be  sublet. 

The  Chicago  &  Eastern  Illinois  R.  R.  Co., 
the  Evansville  &  Terre  Haute  R.  R.  Co.,  and 
the  Evansville  Belt  Railway  Co.,  consolidated 
recently  under  the  name  of  the  Chicago  & 
Eastern  Illinois  R.  R.  Co.,  with  a  capital  stock 
of  $30,000,000. 

H.  H.  Evans,  Aurora.  111.,  has  deposited 
$50,060  in  Yorkville  and  Morris,  111.,  banks 
to  guarantee  the  construction  of  the  proposed 
electric  line  between  the  two  cities.  The 
company  will  be  known  as  the  Fox  &  Illinois 
Union  Ry.  Co.  F.  M.  Zimmerman  is  promot- 
JBE  the  project. 

Mayor  Harrison  of  Chicago  has  appointed 
John  Ericson  city  engineer;  C.  E.  Shank- 
land  and  James  J.  Reynolds  as  a  subway  engi- 
neering commission  to  draw  up  plans  for  an 
initial  installation  of  subways  for  the  city. 

Preliminary  surveys  have  been  made  for  a 
proposed  traction  line  to  extend  from  Eldo- 
rado to  Stoneport,  via  Harrisburg.  The  pro- 
jected length  is  about  75  miles  and  the  entire 
right  of  way  has  not  as  yet  been  secured.  The 
surveys  were  made  by  Julius  E.  Ehlers,  C.  E., 
221  New  York  Ave.,  Evansville,  Ind. 

Residents  of  Rochelle  have  been  in  confer- 
ence with  the  officials  of  the  Chicago,  Aurora 
&  DeKalb  R.  R.  (electric"),  Aurora,  111.,  with  a 
view  to  having  that  road  construct  a  branch 
in  the  immediate  future  to  connect  Rochelle 
and  DcKalb. 

A  proposition  is  under  consideration  for  the 
construction  of  an  interurban  line  from  Ke- 
wanee  to  Henrv  on  the  Illinois  River,  a  dis- 
tance of  4"  miles.  C.  N.  Gerard,  Bradford, 
111.,  is  interested. 

Preliminary  surveys  are  under  way  for  the 
proposed  electric  railway  from  Galesburg  to 
Alexis.  James  C.  Long,  Monmouth,  111.,  is 
interested  in  this  proposition. 

Robert  H.  Baldwin,  Locating  and  Construc- 


tion Engineer,  1248  Monadnock  Bldg.,  Chi- 
cago, 111.,  has  completed  investigation  and 
prepared  preliminary  report  for  the  Peoria  & 
Quincy  Traction  Co.,  which  proposes  a  line 
of  141  miles  in  length,  traversing  the  west  side 
of  the  Illinois  River  Valley,  between  Peoria 
and  Quincy,  Illinois,  with  branches  to  Canton, 
Pekin  and  Rushville.  A  maximum  grade  of 
4,  and  a  curvature  of  not  more  than  4°  will 
be  obtained  on  the  final  location  surveys, 
which  are  to  follow.  It  is  estimated  the  line 
can  be  built  for  less  than  $22,000  per  mile. 
Terminal  agreements  have  been  signed  by  the 
Peoria  Railway  Terminal,  the  Illinois  Central 
Electric  Railway,  and  arrangements  made  by 
the  McKinley  System  at  Peoria  for  furnish- 
ing power.  A  very  heavy  tonnage  of  freight 
is  in  sight,  and  a  large  passenger  business,  as 
the  territory  is  inadequately  supplied  with 
transportation  facilities.  The  report  has  been 
turned  over  to  M.  H.  Myers,  Chicago,  one  of 
the  principals,  and  it  is  expected  that  financing 
contracts  will  follow  within  a  few  days,  as 
the  report  is  of  a  very  favorable  nature. 

Announcement  has  been  made  of  the  plans 
by  which  the  Minneapolis,  St.  Paul  &  Sault 
Ste.  Marie  Ry.,  Thos.  Green,  Chief  Engineer, 
Minneapolis,  Minn.,  will  secure  terminals  in 
Chicago.  It  is  said  that  the  Soo  will  expend 
$6,000,000  on  this  work,  and  when  the  plan  is 
completed  Soo  Line  or  Wisconsin  Central 
passenger  trains  will  no  longer  use  the  Illinois 
Central  passenger  station  on  the  lake  front  in 
Chicago,  but  will  enter  instead  the  Grand  Cen- 
tral passenger  station,  owned  by  the  Balti- 
more &  Ohio.  Freight  terminals  of  the  Soo 
will  adjoin  the  Baltimore  &  Ohio  freight  ter- 
minals. 

J.  D.  Lynch  Co.,  Chicago,  111.,  has  started 
work  on  the  contract  for  grading  for  the  new 
yards  of  the  Illinois  Central  R.  R.,  to  be  lo- 
cated just  north  of  Champaign,  111. 

The  Newkirk  &  Power  Construction  Co., 
Joliet,  has  started  work  on  its  contract  for 
track  elevation  work  in  South  Chicago  for  the 
Rock  Island. 

Indiana. 

®A.  J.  Yawger  &  Co.,  450  North  Belmont 
Ave.,  Indianapolis,  Ind.,  has  been  awarded 
the  contract  for  the  grading,  bridging,  track- 
laying  and  ballasting  of  the  line  of  the  Ko- 
komo,  Frankfort  &  Western  Traction  Co. 
from  Kokomo  to  Frankfort,  Ind.  The  work 
will  commence  immediately  with  headquar- 
ters established  at  Forrest,  Ind.  The  line  is  to 
be  25  miles  long. 

Construction  surveys  for  a  proposed  elec- 
tric line  of  the  Circuit  Terminal  Ry.  Co.  of 
Indianapolis  have  been  completed  into'Nobles- 
ville.  It  is  stated  that  actual  construction  will 
be  started  as  soon  as  the  harvesting  season 
is  over,  when  there  will  be  men  and  teams 
available. 

The  Indianapolis,  New  Castle  &  Toledo 
Electric  Ry.  Co.,  Indianapolis,  is  understood 
to  be  planning  to  have  work  started  this  fall 
on  the  extension  from  New  Castle  to  Mun- 
cie. 

Iowa. 

®The  contract  awarded  C.  E.  Coon,  3901 
N.  18th  St.,  Omaha,  Neb.,  for  the  construction 
of  the  110  mile  line  of  the  Iowa  Traction  Co., 
extending  from  Waterloo  to  Oskaloosa,  la., 
mentioned  in  our  last  issue,  includes  2,000,000 
cu.  yds.  earth  excavation,  10,000  lin.  ft.  wood 
trestles,  300  000  cu.  yds.  concrete  masonry  and 
5,000  lin.  ft.  piling.  Some  of  the  work  will  be 
sub  let.  Mr.  Coon's  contract  also  includes 
bridging,  track  laying  and  overhead  work. 

The  date  of  the  sale  of  the  Atlantic,  North 
&  South  R.  R.,  by  the  receiver,  has  been 
changed  from  July  24  to  Sept.  27.  This  action 
was  taken,  it  is  understood,  to  enable  the 
stockholders,  who  are  mostly  farmers  along 
the  line  of  the  road,  to  arrange  to  purchase 
it. 

Foley  &  Son,  Anamosa,  la.,  have  shipped 
their  outfit  to  Des  Moines  where  the  firm  has 
a  new  railroad  contract. 

The  Stone  &  Webster  Engineering  Corpor- 
ation, Boston,  Mass.,  is  reported  to  have  ac- 
quired the  street  railwav  svstem  at  Keokuk. 
It  is  said  that  $300,000  will'  be  expended  for 


reconstruction  work.  A.  D.  Ayres,  Keokuk, 
is  manager. 

Kansas. 

The  Real  Estate  Dealers'  Association  of 
Wichita,  Kan.,  has  adopted  a  resolution  to 
support  the  proposition  of  the  Missouri,  Kan- 
sas &  Texas  (Katy)  R.  R.  to  build  a  line  into 
that  city. 

The  Missouri-Pacific  is  to  place  two-lap 
sidings  at  each  of  its  eight  stations  between 
Atchison  and  Kansas  City.  It  is  now  pro- 
posed to  construct  similar  sidings  between 
Atchison  and  Omaha.  Each  of  the  sidings 
will  be  4,5<io  ft.  long  and  plans  for  them 
are  now  being  drawn. 

Kentucky. 

It  is  believed  in  Covington,  Ky.,  that  the 
Louisville  &  Nashville  and  the  Chesapeake 
&  Ohio  Railroads  are  planning  the  elevation 
of  their  tracks  through  that  citv  at  an  esti- 
mated cost  of  $1,000,000. 

The  Louisville  &  Nashville  R.  R.  is  report- 
ed to  have  surveys  under  way  for  a  new  line 
from  Winchester  to  Irvine,  26  miles. 

Louisiana. 

®J.  D.  Lynch  Co.,  Chicago,  111.,  is  reported 
to  have  been  awarded  a  contract  by  the  Illi- 
nois Central  for  reducing  the  grade  on  the 
line  from  Kentwood,  La.,  to  McComb,  Miss. 

The  Engineering  Department  of  the  Queen 
&  Crescent  Route,  C.  Dougherty,  Chief  Engi- 
neer, Cincinnati,  O.,  has  been  revising  its  plans 
for  a  large  dock  at  Press  St.,  New  Orleans. 

Good  progress  is  being  made  with  the  work 
of  rebuilding  the  M.  H.  and  L.  line  of  the 
Iron  Mountain  R.  R.,  which  extends  from 
McGehee,  Ark.,  to  Ferriday,  La.  This  is  a 
portion  of  the  road  recently  leased  to  the 
Frisco  System  for  the  new  Chicago-New  Or- 
leans and  St.  Louis-New  Orleans  service. 
The  relaying  of  the  steel  was  completed  to 
Millikin  Station  on  July  22. 

The  American  Cities  Co.,  the  holding  com- 
pany formed  for  taking  over  the  subsidiary 
traction  companies  of  New  Orleans,  Hous- 
ton, Little  Rock,  Birmins-ham,  Nashville  and 
Memphis,  the  five  latter  having  already  been 
merged  into  the  American  Cities  Railway  & 
Light  Co.,  has  been  formally  organized,  with 
the  election  of  George  H.  Davis,  of  the  engi- 
neering firm  of  Ford,  Bacon  &  Davis,  New 
York,  as  president  and  John  Gannon,  chair- 
man of  the  board  of  directors.  George  Bul- 
lock, president  of  the  Susquehanna  Railwav 
&  Light  Co.,  and  William  von  Phul,  of  Ford, 
Bacon  &  Davis,  New  York,  were  elected  vice 
presidents,  while  Miss  Madge  McGrath,  secre- 
tary of  the  old  American  Cities  Co.,  was  given 
the  same  position  in  the  new  company. 
Charles  K.  Beekman  of  New  York  was  elected 
general  counsel,  while  R.  E.  Slade  of  New 
Orleans  was  named  treasurer  and  assistant 
secretary  of  the  new  company.  The  Ameri- 
can Cities  Companv  is  now  capitalized  at 
nearly  $5(1.000,000. 

City  officials  of  New  Orleans  have  decided 
to  instruct  the  Algiers  Electric  Railway  & 
Lighting  Co.,  New  Orleans,  to  complete  its 
line  from  the  present  terminus  at  Merrell  St. 
and  General  Mayer  Ave.,  down  to  McLellan- 
ville,  at  Odion  St.-,  a  distance  of  about  one 
mile. 

Assistant  City  Engineer  Willis  of  New 
Orleans,  is  making  surveys  and  preparing  es- 
timates for  the  extension  of  the  Public  Belt 
railroad  tracks  at  least  three  miles  along  Con- 
vent St.,  to  Florida  Walk,  to  connect  with 
the  New  Orleans  Terminal  tracks. 

Mass  meeting  has  been  held  at  Delhi  to  for- 
mulate plans  to  secure  the  main  offices,  shops 
and  roundhouse  for  this  town  of  the  pro- 
posed Delhi,  Lake  Providence  &  Gulf  R.  R. 
The  incorporators  of  the  road  agreed  to 
build  the  offices,  shops  and  roundhouse  in 
town,  provided  the  First  Ward,  in  which 
Delhi  is  situated,  would  vote  them  a  5-mill 
tax  and  give  them  a  franchise  and  right  of 
way  through  the  town. 

Massachusetts. 

®The  Walsh  Construction  Co..  Davenport, 
la.,  has  been  awarded  a  large  contract  for 
work  at  Worcester  and  Middlefield  for  the 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Boston  &  Albany  R.  R.  Dunn  &  McCarthy. 
537  S.  Dearborn  St..  Chicago,  111.,  are  doing 
the  concrete  work,  which  amounts  to  about 
80,000  cu.  yds.  There  will  be  about  20,000  cu. 
yds.  of  concrete  work  at  Middlefield. 

The  State  Railroad  Commissioners  have 
recommended  to  the  New  York,  New  Haven 
&  Hartford  R.  R.  Co.  that  it  should  at  once 
prepare  plans  for  a  comprehensive  develop- 
ment of  transportation  facilities  in  the  city 
of  New  Bedford. 

Michigan. 

The  Michigan  Central  R.  R.  is  reported  to 
have  selected  Niles  as  a  division  terminal  and 
will,  it  is  said,  have  its  office  and  shops  there. 
Three  years  ago  the  company  bought  land  for 
freight  yards,  so  now  it  will  only  have  to 
erect  shops. 

Minnesota. 

®Morris  &  Shephard.  St.  Paul,  Minn.,  have 
been  awarded  the  contract  for  grading  about 
35  miles  of  line  between  Xorthfield  and  Fari- 
bault for  the  Minneapolis,  St.  Paul,  Rochester 
&  Dtibuque  Electric  Traction  Co.  (Dan  Patch 
line). 

The  Minneapolis,  St.  Paul.  Rochester  & 
Dubuque  Electric  Traction  Co.  has  begun  con- 
demnation proceedings  in  the  district  court 
of  Rice  county  to  acquire  the  right  of  way 
over  several  tracts  of  land  between  Fair- 
bault  and  Xorthfield.  The  right  of  way  in 
most  places  has  been  secured  between  Fari- 
bault and  Northfield. 

Bids  were  opened  July  26  at  Duluth,  by  W. 
T.  Hazen.  Chief  Engineer  of  the  Duluth. 
Winnipeg  and  Pacific  R.  R.  (Canadian  North- 
ern line),  for  the  construction  of  buildings 
for  the  road  at  Virginia,  Minn.  The  build- 
ings will  consist  of  a  ten-stall  roundhouse, 
machine  shops  and  store-house,  of  same  size 
as  those  to  be  erected  in  West  Duluth.  Work 
on  the  West  Duluth  buildings  is  already  un- 
der way. 

Application  has  been  made  to  the  City 
Council  of  Stillwater  for  permission  to  make 
a  preliminary  survey  and  estimate  of  ex- 
pense and  to  provide  funds  for  the  construct- 
ing of  a  spur  track  to  connect  the  Soo  line 
with  this  city  from  its  main  track  at  Withr"w. 
Hugh  G.  Palmer,  Yorkville,  111.,  president  of 
the  Yorkville-Morris  R.  R.  (electric)  is  in- 
terested. 

Duluth  and  the  Ranges. 

BY  PETER  E.  MKAGHF.R. 

®C.  R.  McLean.  Duluth.  Minn.,  was  award- 
ed about  $14,000  worth  of  sewer  work  by  the 
citv  of  Duluth,  and  started  on  the  work  Aug. 
1.  ' 

®H.  L.  Bartlett  Co.,  Virginia  Minn.,  was 
awarded  a  $12,000  sewer  contract  by  the  city 
of  Ely,  Minn.,  and  will  start  on  the  same  im- 
mediately. 

€"Dale  &  Butngardner.  r;iilroad  contractors, 
have  secured  a  railroad  contract  from  the 
Northern  Pacific  Ky.  Co.  for  some  work  at 
Mandan,  X.  Dak.,  and  have  already  started  on 
the  same. 

©Peter  Nelson,  railroad  contractor  (you  all 
know  Pete)  was  a  caller  and  stated  he  had 
taken  about  HiO  miles  of  Canadian  Northern 
Ry,  work  in  Canada  from  Foley.  Welch  &: 
Stewart,  and  that  be  and  Pat  Walsh  were 
associated  on  this  work.  They  arc  getting 
the  outffts  together  to  start  this  work  imme 
diately. 

©Frank  Anderson,  General  Superintendent 
for  Foley,  Welch  \-  Stewart,  St.  Paul,  was  a 
caller  a    few   davs  atfo  and   stated   that  the 

grading  on  the  Canadian  Northern  Ry.  from 

Virginia  to  Duluth  bail  been  completed,  and 
at  the  present  time,  thev  were  very  busily  en- 

patted  on  track  laving,  ballasting  and  cotnplet 

int.'  the  tunnel      lie  also  fttated  that  his  firm 

had  been  awarded  about  50"  miles  of  railroad 

work  by  the  Canadian  Northern  Ry.  in  Can- 
ada, »ind  tlRit  Mr.  Timothy  Foley  of  his  con- 
cern, and  a  number  of  prominent  contractors 

and  himself,  were  leaving  that  night  for  Can 
ada  to  look  Over  this  work. 

II  \  Jobsntij  representing  tin  Taylor  I r< ai 
&  Steel  Co.,  came  in  to  see  us  on  his  way 
back   from  a  trip  over  the  Iron  Range,  lb- 


stated  he  was  surprised  at  the  amount  of 
work  under  way  in  that  district,  and  that  he 
did  not  expect  to  find  as  many  steam  shovels 
and  locomotives  up  there  as  he  did.  He  left 
here  for  St.  Louis,  Mo. 

R.  A.  McMenemy,  of  the  Dale  &  Bumgard- 
ner  Co..  and  Axel  Williamson,  one  of  their 
sub-contractors,  spent  a  day  with  us  here  re- 
cently. He  stated  that  their  contract  on  the 
Frederick  Extension  of  the  Soo  Line  in  Wis- 
consin, was  just  about  completed,  and  that 
they  were  in  the  market  for  some  new  work. 

Richard  Sheridan.  General  Manager  of  the 
Brown  Hoisting  Machinery  Co..  Cleveland, 
O..  spent  a  day  in  the  City  recently.  In  talk- 
ing to  the  writer,  he  stated  that  business  was 
fairly  good  with  them,  and  that  he  expected 
quite  an  improvement  in  the  very  near  future. 

C.  J.  A.  Morris,  of  Morris  &  Shepard.  St. 
Paul,  General  Contractors,  was  a  caller  and 
stated  that  he  had  sub-let  the  grading  on  the 
Minneapolis.  Rochester  &  Dubuque  Ry.  to  J. 
P.  Daugherty,  who  will  start  on  the  same  im- 
mediately. He  also  said  that  the  sub-contrac- 
tors on  his  work  in  Montana  had  got  started 
on  the  same. 

Charles  Magnusson.  railroad  contractor,  was 
a  caller  and  stated  that  he  had  one  or  two 
small  jobs  on  the  Duluth  &  Iron  Range  Ry. 
at  the  present  time. 

D.  A.  Reed.  C.  E.,  Duluth,  Minn.,  is  letting 
this  week,  five  miles  of  grading  for  an  electric 
line  into  a  suburb  of  Duluth,  Minn. 

Forest  Fordham.  representing  the  Vulcan 
Steam  Shovel  Co..  Toledo,  O.,  was  a  caller. 
He  stated  business  was  fairly  good  in  his 
line,  but  that,  of  course,  it  could  be  bet- 
ter. 

X.  P.  Mowatt,  representing  the  Anchor 
Packing  Co.,  Chicago.  111.,  is  in  the  city  at  the 
present  time.  Business  picking  up,  so  he 
states. 

H.  C.  Kenly  of  the  Merchants  Steel  &  Sup- 
ply Co.,  was  a  caller  last  week.  Business  was 
not  very  rushing,  but  the  outlook  for  the  fu- 
ture is  good. 

Wanless  &  King.  Duluth  contractors,  who 
were  awarded  a  $00,000  intake  job  by  the 
United  States  Government  at  Marquette, 
Mich.,  have  already  started  on  the  same. 

The  Labor  situation  in  Duluth  at  the  pres- 
ent time  is  in  a  fair  condition.  There  is  a 
large  demand  for  men.  Wages  for  common 
laborers  average  about  $2  per  day.  Of  course, 
as  this  is  the  time  of  vear  when  most  of 
the  working  men  get  the  Dakota  fever,  it 
makes  it  a  little  bit  hard  to  fill  orders :  but, 
taken  in  general,  everything  is  quite  satisfac- 
tory here. 

Missouri. 

®The  Freeborn  Engineering  &  Construc- 
tion Co.  of  Kansas  Citv,  Mo.,  has  been  award- 
ed a  contract  for  100,000  yards  of  crushed 
rock,  by  the  Kansas  City  Terminal  Ry.  Co. 
The  terminal  company  will  use  the  rock  in 
ballasting  tracks  and  in  concrete  work  on 
subways.  More  contracts  for  crushed  rock- 
are  to  be  let  from  time  to  time.  The  termi- 
nal company  has  also  awarded  a  contract  to 
the  Horton  Concrete  Construction  Co..  Kan- 
sas City,  for  slab's  and  girders  to  be  used 
in  subways  and  viaducts.  This  latter  con- 
tract amounts  to  about  $99,000. 

Surveys  were  started  out  of  Excelsior 
Springs  on  July  10  on  the  two  proposed  routes 
of  the  Kansas  City,  Clay  County  St  St.  Joseph, 
elictric  line.  One  route  is  through  Liberty. 
The  other  follows  the  Missouri  River  and  is 
s.iid  to  have  the  easiest  grade.  It  is  reported 
here  the  promoters  have  purchased  a  l""-acre 
farm  north  of  Liberty  on  which  the  proposed 

junction  of  the  lincvs  will  be  formed,  one 

branch  reaching  Excelsior  Springs,  the  other 

cMending  to  St.  Joseph. 

Kansas  City,  Mo.,  and  Vicinity. 

I  REG!  1  vi;  I  0RR1  SPONDI  m  B,  | 
'•'Cameron,  McMaHUI  it  Joyce,  S12  Midland 
Building,  Kansas  City,  Mo  ,  have  just  taken  a 

contract  for  building  about  five  miles  of  dec 

trie   line  east    from   the   new    Armour- Swi  f  I 
Burlington  bridge     This  is  a  very  nice  con- 
tfad  and  some  verv  line  work  is  involved 

•it  \»as  learned  on  the  25th  tint  the  con 


tract  for  building  the  Kansas  City  terminal 
passenger  station,  planned  to  be  the  most  beau- 
tiful station  in  the  far  west,  has  been  awarded 
to  the  George  A.  Fuller  Co.,  140  S.  Dearborn 
St..  Chicago,  111.,  builder,  at  a  meeting  of  the 
board  of  directors  of  the  Railway  Terminal 
Association.  The  bid,  according  to  authenti- 
cated reports,  approximated  $4,000,000.  Seven 
bids  were  entered  and  considered.  The  com- 
mittee deciding  the  bid  was  presided  over  by 
W.  S.  Kinnear.  It  was  decided  by  the  com- 
mittee not  to  officially  announce  the  winner  of 
the  contract  until  an  ordinance  pending  re- 
garding the  erection  of  the  station  passes  the 
city  council.  Jarvis  Hunt,  Chicago,  has  been 
appointed  architect  of  the  building,  and  the 
plans  for  the  massive  structure  have  already 
been  submitted  in  the  rough  to  the  directors 
of  the  railroad  association.  All  this  is  unoffi- 
cial, but  it  is  almost  sure  to  be  as  above  in 
the  official  award. 

®Cameron,  McManus  &  Joyce,  312  Midland 
Building,  Kansas  City,  have  been  awarded  a 
very  important  contract  on  the  Santa  Fe  R.  R. 
between  Floyd  and  Sibley,  Mo.  Just  the 
quantity  and  nature  of  the  work  we  can  not 
give  at  this  time.  Probably  next  week  par- 
ticulars can  be  announced. 

Several  Kansas  City  firms  are  bidding  on 
the  El  Paso  &  Southwestern  work,  which  was 
announced  to  be  ready  to  let  on  the  25th  inst. 
At  this  writing,  however,  the  successful  bidder 
has  not  been  announced. 

Work  on  the  construction  of  the  interurban 
electric  lines  from  Kansas  City  to  St.  Joseph 
and  Excelsior  Springs  will  begin  in  the  late 
summer  or  the  early  fall.  The  financing  of 
the  two  roads  has  been  finished  by  the  Town- 
send-Arnold  syndicate,  which  is  operating  un- 
der the  corporation  name  of  the  Kansas  City, 
Clay  Count}'  &  St.  Joseph  Railway  Company. 
The  route  to  the  Excelsior  Springs  depends 
on  the  success  of  the  company  in  getting  the 
right  of  way.  The  profile  of  the  proposed 
route  through  Liberty  known  as  the  "Hill 
Route'"  was  filed  last  week  at  Libert)  An- 
other route  known  as  the  "River  Route'*  is 
looked  on  with  favor,  too.  and  the  property 
owners  are  offering  inducements  to  go  that 
way.  It  follows  the  Wabash  R.  R.  through 
Birmingham  and  Randolph  to  Missouri  City 
and  then  strikes  off  towards  Excelsior 
Springs.  The  argument  is  presented  that  the 
work  of  the  government  in  building  revet- 
ments to  protect  the  bottom  lands  from  flood 
is  to  make  that  territory  a  manufacturing  dis- 
trict and  that  it  will  grow  to  be  a  productive 
territory  for  the  interurban  line. 

The  Union  Depot  Bridge  &  Terminal  Rail- 
road Co.,  which  is  the  holding  company  for 
the  Armour-Swift-Burlington  interests  and 
which  is  building  the  new  double  deck  bridge 
across  the  Missouri,  already  has  started  the 
work  for  the  grading  of  the  electric  line 
across  its  tract  of  land  on  the  Clay  County 
side.  That  work  is  to  be  finished  this  fall. 
The  Union  Depot  Bridge  &  Terminal  Railroad 
Co.  will  build  double  tracks  to  the  old  race 
track  where  the  junction  of  the  St  Joseph  and 
Excelsior  Springs  lines  is  to  be.  It  will  build 
separate  tracks  across  the  rest  of  its  track  to 
meet  the  tracks  of  the  other  two  lines  when 
they  are  built. 

Wider  roads  is  the  policy  of  the  county 
co*irt.  Especially  is  that  true  in  tire  vicinity  of 
this  citv,  where  travel  and  traffic  arc  bound  to 
increase  rapidly.  "A  road  that  has  been  wide 
enough  in  the  past  scarcely  will  meet  the  re- 
quirements of  a  hundred  years  fr«m  now." 
said  II.  C.  Gilbert,  presiding  judge  of  the 
county  court.  The  court  requested  Rowlan  I 
T.  Provtor,  county  highway  engineer,  to  make 
plans  and  Specifications  and  estimate  the  cost 
of  grading  three  roads  that  are  now  ot  the 
ordirtarj  width  of  the  old  fashioned  country 
roads  to  45  ft.  of  clear  driveway.  He  nlso  is 
to  figure  on  widening  all  the  culvc-it*  on  that 
road  to  that  width.  The  roads  011  which  the 
improvements  are  to  be  made  are  to  compose 
a  part  of  an  outer  "belt  line"  system  of  pub- 
lic highways  with  which  the  court  proposes  t >■» 

encircle  this  city,  thus  affording  casv  inter- 


indicates  work  now  open  for  bids.    "  indicates  a  contract  lot  recently. 
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communication  between  numerous  other  high- 
ways already  constructed. 

St.  Louis  Items. 

BY  A.   B.  KOENIG. 

•f«Bids  for  the  revetment  of  the  river  bank 
of  the  city  property  from  a  point  at  or  near 
the  intersection  of  St.  Cyr  Ave.  protected  with 
the  Mississippi  River,  northwardly  a  distance 
of  about  nine  thousand  feet,  under  Letting 
No.  10311,  will  be  received  by  the  City  of 
St.  Louis,  at  Room  300,  New  City  Hall,  until 
12  m.,  August  15,  1911.  Plans,  specifications, 
form  of  bid  and  other  information  can  be  had 
at  the  office  of  the  President  of  the  Board  of 
Public  Improvements  and  the  Water  Commis- 
sioner. 

•J»Bids  for  the  construction  of  the  Third 
and  Fourth  Sections  of  the  Municipal  Bridge, 
being  the  foundation  and  retaining  wall  and 
the  steel  construction  of  the  west  approach, 
under  Lettings  Nos.  10309  and  10310,  will  be 
received  by  the  city  of  St.  Louis,  at  Room  300, 
Xew  City  Hall,  until  12  m.,  August  15,  1911. 
Plans,  specifications,  form  of  bid  and  other 
information  can  be  had  at  the  office  of  the 
President  of  the  Board  of  Public  Improve- 
ments. 

®The  Jarrett  Construction  Co.  of  Spring- 
field, Mo.,  secured  the  contract  for  building 
the  bridge  for  the  Frisco  R.  R.  at  Erwin- 
ville.  La.  They  have  just  completed  their 
contract,  round  houses,  coal  chutes,  etc.,  on 
the  Terminals  at  Bellevne,  Tenn. 

®J.  W.  McMurray  Construction  Co.  of 
Kansas  City,  Mo.,  secured  the  contract  for 
rebuilding  the  Brownwood  North  &  South 
Line  in  Texas.  Will  also  rebuild  all  of  the 
bridges.  Expects  to  finish  this  work  in  90 
days.  Thev  have  opened  a  branch  office  in 
Ft  Worth, "Tex. 

®The  J.  A.  Ware  Construction  Co.  secured 
the  contract  for  grading  the  new  East  St. 
Louis,  Columbia  &  Waterloo  Electric  Line 
between  East  St.  Louis  and  Waterloo,  111., 
about  20  miles.  They  have  about  350,000  yds. 
of  dirt,  also  some  rock  work  to  let  on  this 
line.  House  Bldg.,  St.  Louis,  Mo.,  will  catch 
them. 

®Geo.  C.  Smith  &  Sons  are  going  to  do  the 
bridging  and  concrete  work  on  the  new  East 
St.  Louis,  Columbia  &  Waterloo  Electric  Line. 

®The  A.  J.  Yawger  Co.  of  455  N.  Belmont 
Ave.,  Indianapolis,  Ind.,  has  secured  the  con- 
tract for  constructing  all  the  Kokomo,  Frank- 
fort &  Western  Ry.  from  Kokomo  to  Frank- 
fort, Ind.  It  has  200,000  yds.  of  choice  grader 
and  wheeler  work  to  sublet  at  good  price's  on 
this  line.  Chas.  LaRue.  the  well  known  St. 
Louis  engineer,  is  going  to  be  in  charge  of 
this  work. 

Chas.  Peppers,  manager  of  Koenig's  Labor 
Agency  in  Kansas  City,  is  at  his  home  laid  up 
with  an  abscess.  Charley  expects  to  be  up  and 
around  agawi  shortly.  Jack  Gordner,  auditor 
of  Koenig's  Labor  Agencies,  is  temporarily  in 
charge  of  the  Kansas  City  office. 

Thos.  H.  Joyce  of  Cameron.  McManus  & 
Joyce "  spent  a  few  minutes  with  us  the  other 
day.  He  left  here  for  his  home  at  Keokuk, 
Iowa. 

In  the  report  of  City  Engineer  Harper  last 
Friday  to  the  East  St.  Louis,  111.,  Board  of 
Local  Improvements  it  was  stated  that  he  is 
preparing  estimates  for  the  improvement  of 
Lynch  Ave.  from  9th  St.  to  25th  St.  and  25th 
St.  from  Ljnch  St.  to  Caseyville  Rd.  and  out 
to  the  city  limits,  is  seen  a  plan  to  make  9th 
St.  north  of  St.  Clair  Ave.  the  main  traffic 
route  from  these  roads  into  the  city.  At 
present  Collinsville  road  traffic  enters  or 
leaves  the  city  over  13th  St.,  which  is  double 
tracked  for  street  car  service,  while  traffic 
from  the  Caseyville  Rd.  uses  13th  St.,  Lynch 
Ave.  and  25th  St.  The  board  also  took  the 
first  steps  toward  the  improvement  of  9th  St. 
roadway  from  the  belt  line  to  the  Baltimore  & 
Ohio  crossing  to  a  connection  with  Collins- 
rille  Rd.  A  petition  of  property  owners  to 
construct  sidewalks  along  both  sides  of  9th 
St.  as  far  as  the  belt  tracks  was  granted, 
completing  the  improvement  of  that  thorough- 


fare to  its  connection  with  Collinsville  Rd. 
The  board  also  adopted  a  resolution  asking 
the  chief  of  police  to  instruct  officers  to  re- 
port the  opening  of  any  city  street  without 
authority,  that  teamsters  obey  the  ordinance 
requiring  the  use  of  tight  wagon  boxes,  that 
wagons  not  be  overloaded,  that  teamsters  obey 
the  ordinance  prohibiting  the  driving  of  wag- 
ons over  granitoid  sidewalks  and  that  no  ma- 
terial be  stored  on  sidewalks  as  an  obstruc- 
tion. 

Henry  D.  Sexton,  president  of  the  East 
Side  Levee  &  Sanitary  District,  last  Friday 
made  an  automobile  trip  of  inspection  over 
the  Cahokia  diversion  channel  of  the  district. 
He  was  accompanied  by  Alayor  Lambert  of 
East  St.  Louis,  John  A.  Ockerson,  consulting 
engineer  of  the  district;  Rcibert  Sikking,  chief 
clerk  of  the  board  of  trustees,  and  William 
Sexton.  About  80  per  cent  of  all  work  on  the 
diversion  channel  is  complete,  including  the 
highway  and  railroad  bridges  over  the  chan- 
nel. 

The  St.  Louis  &  Jennings  Railway  Co.  filed 
an  application  with  the  county  court  at  Clay- 
ton July  28  for  a  franchise  to  operate  a  single 
or  double  track  railway  from  the  western 
limits  of  the  city  over  Florissance  Ave.  to 
Jennings  Station  Rd.  The  application  states 
the  road  is  to  be  an  extension  of  a  line  to  be 
built  in  St.  Louis  and  the  franchise  is  asked 
for  a  term  of  fifty  years.  The  North  St. 
Louis  &  Suburban  Railway  Co.  petitioned  the 
county  court  to  grant  an  extension  of  time  in 
building  a  railway  line  from  the  limits  of  the 
city  over  Hall's  Ferry  Rd.  to  Jennings  Station 
Rd.  The  time  previously  granted  the  com- 
pany to  finish  the  road  expired  July  10.  1911, 
and  the  court  has  granted  an  extension  of 
time  for  one  year. 

L.  J.  Smith  of  the  L.  J.  Smith  Construc- 
tion Co.  of  Kansas  City,  Mo.,  was  with  us  a 
couple  of  days.  He  left  here  for  New  York. 
We  may  be  able  to  tell  our  readers  what  his 
business  there  was  in  the  next  issue. 

That  the  Illinois  Traction  System  may  en- 
ter East  St.  Louis  was  indicated  by  a  con- 
ference of  officials  of  the  company  with  of- 
ficers of  the  East  St.  Louis  Commercial  Club 
relative  to  obtaining  a  site  for  freight  yards 
and  terminals.  G.  W.  Quackenbush.  traffic 
manager,  and  C.  F.  Handshy,  general  super- 
intendent of  the  company,  were  shown  sev- 
eral possible  sites  by  H.  C.  Barnard,  presi- 
dent, and  Sherman  E.  Wilson,  traffic  man- 
ager of  the  Commercial  Club,  and  with  one 
of  the  sites  particularly  Mr.  Quackenbush  was 
well  pleased.  The  matter  will  be  finally  dis- 
posed of  by  H.  E.  Chubbuck,  vice  president 
and  general  manager  of  the  system,  next 
week.  The  company  has  freight  terminals  at 
Collinsville  and  St.  Clair  avenues,  but  they 
are  inadequate  to  handle  the  increasing 
freight  and  refrigerator  business.  The  com- 
pany's passenger  cars  were  withdrawn  from 
East  St.  Louis  Oct.  9  last.  Since  then  the  cars 
have  used  the  McKinley  bridge  at  Venice  for 
their  entry  to  St.  Louis  and  do  not  fouch 
Ettst  St.  Louis  closer  than  Venice. 

Sam  Bush  has  his  outfit  at  work  at  Chape. 
Hill,  Tex.,  building  a  levee  on  the  Brazoi- 
River.  Sam  impress&d  upon  our  mind  the 
other  day  not  to  forget  to  mention  that  the 
corn  and  cotton  on  his  1100  acre  plantation 
at  Crawford,  Ark.,  is  looking  nine. 

A  conference  between  Alton  City  officials 
and  representatives  of  some  of  the  railroads 
owing  an  interest  in  the  joint  tracks  on  the 
Alton  levee,  was  held  last  week  for  the  pur- 
pose of  discussion  a  plan  for  the  railroads 
to  pave  the  levee  in  conjunction  with  the 
steamboat  companies.  Another  meeting  will 
be  held  two  weeks  hence,  at  which  plans  will 
be  presented  by  the  railroads. 

Andy  Outzen  is  also  one  of  the  contractors 
in  the  south  fortunate  enough  to  have  1,840 
acres  in  corn  and  cotton  that  looks  like  big 
money  this  y.ear. 

The  improvement  of  Marine  road  with  a 
hard  rock  paving  from  the  city  limits  ©f  Ed- 
wardsville  on  Vandalia  street  across  Big 
Mooney  Branch,  is  half  completed.  The 
work  is  being  done  under  the  supervision  of 


the  Illinois  Highway  Commission  and  the 
Commissioners  of  Edwardsville  Township. 
The  road  was  formerly  one  of  the  worst  ave- 
nues leading  into  the  city.  The  two  steep  in- 
clines into  the  ravine  have  been  reduced  to 
an  easy  grade.  About  100  cars  of  rolled  mac- 
adam are  being  used  for  the  work.  This  is 
furnished  free  by  the  state.  The  gutters 
along  the  sides  are  being  covered  with  a  con- 
crete filler. 

Colonel  J.  H.  Reynolds  is  in  town  and  in- 
forms the  writer  that  he  is  going  to  camp 
close  to  St.  Louis  for  a  while.  Will  not  leave 
here  until  he  lands  a  profitable  contract.  We 
have  always  found  that  when  Reynolds  makes 
a  remark  of  this  kind  that  he  has  something 
up  his  sleeve,  so  watch  these  columns  close 
for  some  interesting  things  about  him  shortly. 

Jim  Austin  was  here  for  a  few  days.  He's 
doing  nicely  in  Texas. 

The  many  friends  of  John  J.  Gorman,  the 
well  known  and  popular  powder  man.  will  be 
grieved  to  learn  of  his  death,  which  occurred 
here  on  the  evening  of  July  29th.  Gorman 
died  of  heart  trouble  induced  by  sciatica  rheu- 
matism. He  fell  at  the  corner  of  Broadway 
and  Chestnut  at  8:25  p.  m.  Was  picked  up 
and  rushed  to  a  hospital  where  he  died  about 
in  o'clock  that  evening.  There  is  not  a  con- 
tractor in  this  part  of  the  country  who  John 
Gorman  did  not  know  personallv  and  a  large 
part  of  them  owe  their  success  in  business  to 
John  Gorman,  who  started  them  on  the  road 
to  prosperity.  John  was  a  fellow  that  never 
hesitated  a  moment  to  do  one  of  his  friends 
a  favor  or  go  to  the  front  for  him.  His 
funeral  was  attended  by  probably  more  con- 
tractors than  any  that  has  occurred  in  St. 
Louis. 

The  Board  of  Park  Commissioners  of  East 
St.  Louis,  111.,  transmitted  to  the  Board  of 
Local  Improvements  an  ordinance,  providing 
for  the  vacating  of  five  streets  in  Lansdowne 
which,  when  turned  over  the  Park  Board  will 
be  converted  into  a  boulevard.  The  boule- 
vard, which  will  be  known  as  the  "North 
Boulevard"  has  been  the  subject  of  debate  in 
the  Park  Board  for  nearly  two  years.  The 
route  was  finally  agreed  upon  at  the  board 
meeting  last  week.  Beginning  at  Jones'  Park, 
the  boulevard  will  run  east  on  30th  St..  from 
Casevville  to  Monroe  Aves. ;  on  Monroe  Ave., 
from  30th  to  36th  St.;  on  36th  St.,  from 
Monroe  to  Emery  Ave. ;  on  Emery  Ave.,  from 
36th  St.  to  East  Lansdowne.  The  Board  of 
Local  Improvements  adopted  the  ordinance  at 
its  meeting  the  other  day  and  it  will  go  to 
Mayor  Lambert  for  his  approval. 

J.  W.  Skinner  is  going  to  do  the  bridge 
work  for  the  J.  W.  McMurray  Construction 
Co.  on  the  Santa  Fe  R.  R.  west  of  Bradv. 
Tex. 

List  &  Gifford  Construction  Co.  have  made 
a  flying  start  on  their  Iron  Mountain  R.  R. 
work  between  Marianna,  Ark.,  and  Memphis. 
Tenn.  Started  work  on  this  line  two  days 
after  they  secured  the  contract.  With  the  ex- 
ception of  a  few  miles  they  have  all  of  this 
work  sublet.  They  can  still  use  a  team  outfit 
or  two  on  this  line.  Address  them  at  Marian- 
na, Ark. 

Joyce  Brothers  &  Bagwell  have  several  nice 
team  outfits  at  wdrk  on  the  Memphrs-Mari- 
ana  cut-off  of  tlx  Iron  Mountain  R.  R. 

Charley  Adams  started  work  on  the  first  IS 
miles  out  of  Marianna,  Ark.,  on  the  new 
Memphis-Marianna  cut-off. 

Ben  Tally  got  in  on  ten  miles  of  nice  work 
on  the  north  end  of  the  Memphis-Marianna 
cut-off  of  the-  Iron  Mountain  R.  R 

Rust  &  Swift  have  a  nice  revetment  job 
on  the  Missouri  River  near  Kansas  City.  Mo 

Wra,  O'Connor  is  going  to  furnish  the  rock 
for  Rust  &  Sw?ft's  revetment  work  on  the 
Missouri  River. 

Tom  Keating  of  Keating  Bros,  is  here  look- 
ing far  work  for  their  25  team  and  machine 
outfit.    Address  thwm  at  Jacob.  111. 

C.  W.  Grant  l^a*  taken  two  miles  f  ma- 
chine work  between  Willow  Hill  and  Oblong. 
111.,  on  the  Illinois  Central  R.  R.  from  Costel- 
lo  Bros. 

Tones  Bros..  Room  !'09.  First  National  R^n'" 
Bldg..  Columbus,  Ohio,  have  150.000  yds.  of 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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scraper  and  concrete  work  to  let  on  the  L. 
&  X.  R.  R.  in  Kentucky.  They  also  have 
some  sand  stone  work  on  this  line  which  they 
will  let  at  fair  prices. 

Harris  Bros,  have  finished  their  work  at 
Gilman,  III.,  on  the  Illinois  Central  R.  R. 
and  are  in  the  market  for  a  job  for  their 
12  team  outfit. 

Henry  D.  Sexton,  President  of  the  Board 
of  Trustees  of  the  East  Side  Levee  and  Sani- 
tary district  will  let  a  contract  for  the  con- 
struction of  a  levee  from  Mitchell,  111.,  to 
the  southern  end  of  Brooklyn,  111.,  at  the 
next  meeting  of  the  board  which  will  be  held 
in  East  St.  Louis,  111.,  Aug.  5th. 

Mike  Conroy  is  sticking  close  to  his  levee 
near  Mitchell.  111.  Too  busy  to  come  to  town, 
but  we  hear  from  him  several  times  a  week, 
as  Mike  has  found  it  more  profitable  and  con- 
venient to  install  a  telephone  in  his  camp  than 
to  be  running  into  St.  Louis  every  day  or  two. 
Whenever  Mike  gets  lonesome  he  calls  up  his 
friends  in  St.  Louis  to  come  out. to  the  camp 
and  go  fishing  with  him.  He  has  all  kinds  of 
bait  in  this  camp  and  no  fisherman  ever  re- 
fuses to  accept  the  second  invitation  after  he 
once  visits  Mike's  camp  and  partakes  of  Mr. 
and  Mrs.  Conroy's  hospitality. 

Ed.  McClavy  who  has  spent  the  past  month 
at  his  home  in  Des  Moines.  Ia.,  passed 
through  St.  Louis  the  other  day  en  route  to 
his  work  at  Dyersburg,  Tenn.,  on  the  Dyers- 
burg  and  Northern  R.  R. 

Harrington  Bros,  have  moved  a  part  of 
their  outfit  to  Christopher,  111.,  on  the  Illinois 
Central  R.  R. 

Montana. 

Clifton  &  Applegate,  Missoula,  Mont.,  who 
have  the  contract  for  the  construction  of  the 
Big  Blackfoot  branch  of  the  Chicago,  Mil- 
waukee &  Puget  Sound  Ry.,  from  the  main- 
line at  Bonner,  Mont.,  to  McNamara's  land- 
ing, a  distance  of  12  miles,  will  resume  work 
at  once.  Although  some  work  on  the  grading 
is  already  done,  there  will  be  considerable  to 
be  done  to  finish  for  steel.  Considerable 
heavy  rock  work  and  steam  shovel  work  will 
be  included.  The  first  camp  of  the  con- 
tractors will  be  at  McNamara's  landing.  It 
is  believed  this  section  will  be  completed 
within  two  months. 

Advices  from  Augusta.  Mont,  state  that 
Wahl  &  Marring,  railroad  contractors  at  work 
on  the  Great  Northern,  have  located  their 
camp  <>n  the  Lemmon  ranch  and  are  making 
a  large  till  where  the  road  will  cross  the 
South  Fork  of  the  Sun  River.  Halloran  & 
Johnson,  who  are  also  working  on  the  pro- 
posed right  of  way.  are  located  at  the  Fall- 
here  Ranch. 

Nebraska. 

Advices  from  Callaway,  Neb.,  state  that 
work  on  the  grading  of  the  extension  of  the 
Kearney  &  Black  Hills  branch  of  the  Union 
Pacific  from  that  city  to  Gandy,  the  county 
seat  of  Logan  County,  is  progressing  nicely. 
It  in  believed  that  the  road  will  be  in  oper- 
ation by  the  latter  part  of  the  Fall. 

Higgins  &  McDonnell,  who  have  a  contract 
on  tin  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  (Soo  Line),  have  shipped  their 
outfit  to  Page,  NT.  Dak 

Morris  &•  Shephard,  St.  Paul,  Minn.,  have 
outfits  at  Augusta  and  Vaughn  preparing  to 
rush  their  contracts  on  the  Mondak  cutoff 
of  the  Great  Northern.  Material  is  alreadj 
on  hand  for  the  construction  of  the  proposed 
bridge  over  the  Missouri  River. 

The  Omaha.  Sioux  City  &  Northern  R.  R. 
Co.  has  tiled  articles  of  incorporation  with 
the  secretary  of  state.    The  compan"  has 

its  principal  place  of  business  at  Tckamah 
The  incorporators  are  A.  King,  J  W.  Van 
II,, mi,  I    \  Tennii,  B.  M  McCue  and  J.  A. 

Siiigli.iii'       The    authorized    capital    stock  is 

fj260,000,  of  which  $26,000  is  paid  up,  The 
incorporators  propose  to  build  a  line  of  rail- 
road  from  '  )im;i)i;i  to  Sioux  City  and  to  eon 
Minet  branches  from  the  main  line  to  other 
iouii  in  N'ebraska  It  is  staled  in  the  articles 
that  steam,  electricity,  gasoline  or  other  BIO 
livi  poWCJ  Bla\  be  used  The  proposed  line 
is  ',,  run  through  Douglas,  Washington.  Purl. 


Thurston  and  Dakota  counties  and  cross  the 
Missouri  River  at  Sioux  City. 

New  Jersey. 

Some  extensive  improvements  at  Bloom- 
field  and  Montclair,  N.  J.,  are  planned  by  the 
Delaware,  Lackawanna  &  Western  R.  R.  G. 
J.  Ray,  Chief  Engineer,  Hoboken,  N.  J.  A 
definite  understanding  has  not  as  yet  been 
reached  with  the  city  authorities  and  as  a 
consequence  the  work  has  been  held  in  abey- 
ance. At  Montclair  a  terminal  station  is  pro- 
posed and  the  elimination  of  three  grade 
crossings.  It  is  also  proposed  to  double  track 
the  line  between  Bloomfield  and  Montclair. 

The  Public  Service  Corporation,  Newark, 
X.  J.,-  is  reported  to  have  reached  an  agree- 
ment with  the  officials  and  property  owners 
of  the  boroughs  of  Ridgefield  Park  and  Bo- 
gota for  a  trolley  franchise.  The  proposed 
route  of  the  trolley  is  along  Teaneck  road 
through  both  boroughs,  leaving  the  old  Ho- 
boken-Bergen  pike  line  at  Little  Ferry  and 
connecting  with  the  Hudson  River  division, 
where  it  intersects  Teaneck  road.  This  v/ould 
permit  cars  to  run  through  to  Hackensack 
from  Hoboken. 

New  York. 

®It  now  looks  as  though  construction  work- 
would  be  under  way  shortly  on  the  Rapid 
Transit  subway  work  in  Xew  York  for  which 
bids  were  received  last  fall.  Contracts  for 
five  of  the  sections  of  the  Lexington  Ave. 
subway  have  been  awarded,  the  Bradley  Con- 
tracting Co.,  1  Madison  Ave.,  New  York,  se- 
curing four  sections  and  Charles  W.  Peck- 
worth,  Brooklyn,  securing"  one  section.  These 
five  contracts  represent  a  total  cost  of  $16,- 
139,248.  The  itemized  bids  of  these  contrac- 
tors were  given  in  our  Nov.  23,  1910,  issue. 

®Gorsline  &  Swan,  Rochester,  are  reported 
to  have  been  awarded  the  contract  for  the 
superstructure  work  for  the  New  York  Cen- 
tral &  Hudson  River  R.  R.  station  at  Roches- 
ter. This  is  the  firm  that  had  the  contract 
for  excavation  and  foundation  work.  The 
new  contract  amounts  to  about  $-500,006  and 
covers  the  construction  of  the  new  station 
complete  from  the  foundation  walls.  It  in- 
cludes the  interior  finish,  plumbing,  piping, 
electric  wiring  and  construction  of  tunnels 
from  the  station  to  the  trainshed.  The  heat- 
ing and  power  plant  will  be  built  on  the  north 
side  of  the  track.  Before  the  main  building 
is  completed  the  New  York  Central  Company 
will  let  contracts  for  the  widening  of  bridges 
at  St.  Paul  St.,  Clinton  Ave.  north,  Joseph 
Ave.,  Chatham  St.  and  Hudson  Ave.,  and  for 
building  a  retaining  wall  on  the  north  side  of 
the  tracks  and  widening  the  trackage  space 
for  the  entire  distance  from  St.  Paul  St.  to 
Hudson  Ave. 

I  he  Delaware  &  Hudson  Co.  has  work  un- 
der way  on  grading  operatione  at  Afton  and 
L'nadilla  on  the  Susquehanna  Division. 

Surveys  have  been  made  in  the  vicinity  of 
Xew  Lebanon  and  Queechy.  and  it  is  reported 
that  the  New  York,  New  Haven  &  Hartford 
R.  R.  is  planning  to  build  a  branch  line  from 
its  main  line  at  State  Line,  Mass.,  to  New 
Lebanon  to  connect  with  the  Chatham  branch 
,,f  the  Rutland  R.  R. 

North  Carolina. 

fhe  Carolina  Power  Light  Co.,  C.  E, 
Johnson,  President,  Raleigh,  X.  ('.,  has  taken 
lmL  for  grading  for  a  street  car  line  to  the 
Country  Club  at  Raleigh. 

North  Dakota. 

Officials  of  tlie  Northern  Pacific  have  been 
investigating  crop  conditions  along  the  Man- 
dan  Stanton  branch  with  a  view  to  determin- 
ing whether  it  will  be  feasible  to  complete 
the  branch  this  \ear  The  route  has  already 
bee  n  graded  and  the  laying  of  steel  was  held 
up  last  year  because  of  unfavorable  crop  con- 
ditions There  are  also  rumors  of  the  con- 
struction of  a  line  to  Center,  Oliver  county, 
fhe  present  route  lies  to  Stanton,  Mercer 
COUIIty,  lb''  hue  being  about  30  miles  east  of 
Center,     \  branch  off  the  ninth  line  at  liar 

mon  would  be  necessary  to  afford  connections 

with  (enter,  which  lies  in  the  heart  of  a 
\  e i  \    rich   farming  dist  fid 


Officials  of  the  Great  Northern  recently 
made  a  tour  of  inspection  over  the  proposed 
Stanley  Lake-Powers  Lake  extension  of  that 
railroad,  for  the  purpose  of  making  a  re- 
port to  the  company  officials  as  to  crop  pros- 
pects for  this  season,  such  report  to  be  the 
basis  for  decision  as  to  whether  or  not  the 
construction  work  will  be  carried  out  this 
year. 

Ohio. 

The  Rebisch  Bros.  Railroad  Construction 
Co.,  of  Cleveland,  O.,  has  been  incorporated 
with  a  capital  stock  of  $25,000.  The  incorpo- 
rators are  Mike,  Sam,  George  and  Emilva 
Rebisch  and  Mike  Miller. 

It  is  expected  that  an  announcement  will 
be  made  shortly  of  the  plans  for  taking  the 
Wheeling  &  Lake  Erie  R.  R.  out  of  the  re- 
ceiver's hands.  It  is  believed  that  the  road 
will  be  combined  with  two  other  railroads 
and  a  coal  company.  Besides  a  big  initial  ex- 
penditure, $3,000,000  a  year  for  the  next  five 
years  will  be  spent  on  the  system,  mainly  in 
double  tracking  the  Wheeling,  changing  its 
grades,  buying  larger  locomotives  and  heav- 
ier rails.  The  combined  system  will  include 
the  Wheeling,  with  its  513  miles  of  track : 
the  Wabash-Pittsburg  Terminal,  with  6q 
miles:  the  West  Side  Belt  railroad,  running 
out  of  Pittsburg,  with  22  miles  of  track:  and 
the  Pittsburg  Terminal  Coal  Co.,  which  owns 
15,000  acres  of  coal  lands  and  675  acres  of 
surface  land. 

The  Erie  R.  R.  is  to  expend  about  $100  - 
000  in  the  next  few  months  in  Akron.  The 
road  is  to  be  double  tracked  through  this  city 
and  the  capacity  of  the  local  terminals  is  to 
be  materially  increased. 

Citizens  of  Beach  City  are  considering  the 
construction  of  a  26-mile  interurban  line  be- 
tween Beach  City  and  Millersburg.  Capitalists 
are  said  to  be  willing  to  advance  the  sum 
necessary  for  construction  if  residents  along 
the  line  will  subscribe  the  other  half.  The 
road  will  cost  $650,000.  At  present  there  is 
no  electric  line  in  Holmes  county.  Meetings 
are  to  be  held  at  Winesburg,  Mt.  Hope,  Ber- 
lin and  Millersburg. 

The  Pennsylvania  R.  R.  has  opened  bids 
for  its  portion  of  the  work  of  eliminating 
grade  crossings  in  the  east  end  at  Cleveland 
It  is  stated  that  the  bids  were  within  the  ex- 
pectation of  the  company.  The  city's  share  of 
the  cost  of  the  improvement  is  $900,000  and 
the  company's  nearly  $2,000,000.  A.  B.  Lea 
is  Director  of  Public  Works  of  Cleveland. 

The  Baltimore  &  Ohio  R.  R.  is  reported  to 
have  a  corps  of  engineers  working  south  from 
Jackson,  O..  with  a  view  to  building  a  new 
line  from  Jackson  south  to  the  Ohio  River, 
in  order  to  lessen  the  haul  on  the  coal  output 
of  the  Consolidation  Coal  Co.  in  the  West- 
ern Kentucky  fields  to  the  lake  ports. 

The  Xorthern  Ohio  Traction  &  Light  Co., 
Akron,  O.,  is  to  construct  a  car  house  in  Ken- 
more,  O.,  two  miles  from  Akron,  to  cost  in 
the  neighborhood  of  $50,000.  The  new 
structure  will  be  built  about  the  same  time  as 
the  Cuyahoga  Falls  power  house,  and  will  be 
the  central  car  house  and  repair  shop  for  the 
northern  half  of  the  N.  O.  T.  system. 

fhe  Dayton  &  Xenia  Southern  Electric  Ry. 
Co..  Dayton,  has  obtained  the  necessary  con- 
sent of  property  owners  for  the  proposed  loop 
east  on  Fifth  St.,  Dayton,  and  thence  up  Main 
to  Third  and  west  on  Third  to  Ludlow. 

Oklahoma. 

Right  of  way  is  being  secured  for  the  pro- 
posed  interurban  line  from  Tceumseh  to  Sul- 
phur 5S  miles.  1 1  is  understood  that  eastern 
capitalists  are  to  put  $2,500,000  into  the  prop- 
osition    J,  M.  Saxon.  Tceumseh.  is  interested. 

fhe  Wichita  Falls  &  Northwestern  Ry.  Co., 
Wichita  Falls,  Tex.,  has  been  advertising  for 
bids  for  the  building  of  bridges,  laying  of 
track  and  surfacing  for  50  miles  of  railroad 
in  Northwest  Oklahoma  This  work  is  lo- 
cated north  of  Woodward,  Okla..  as  was  noted 
tinder  Texas  items  in  our  last  issue 

final  surveys  are  now  under  way  for  the 
rew  extension  of  the  Missouri,  Oklahoma  & 
(lull'  Ry.,  J.  J.  Harrison,  Chief  Engineer. 
Muskogee. -to  Oklahoma  t'it\      It  is  expected 
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that  these  surveys  will  be  completed  by 
Aug.  15. 

Oregon. 

®A  contract  has  been  let  by  the  Salem, 
Falls  City  &  Western  Ry..  S.  B.  Taylor,  Dal- 
las Ore.,  Chief  Engineer,  for  the  construction 
of  a  spur  track  connecting  with  the  Portland 
Cement  Co.  rock  quarry  near  Oakdale. 

The  Street  Committee  of  the  Executive 
Board,  has  recommended  to  the  City  Council 
of  Portland,  Ore.,  that  the  Oregon-Washing- 
ton Railway  &  Navigation  Co.  be  required  to 
pay  $100  for  a  franchise  covering  12  street 
crossings  on  the  line  of  its  St.  Johns-Trout- 
dale  extension  on  the  east  side  of  the  city. 
The  streets  over  which  the  line  will  pass 
are  Calvert,  Trenton,  Burrage,  Tyndale,  Rich- 
mond, East  Tenth,  East  Eleventh,  East  Thir- 
teenth, East  Fifteenth,  Lombard  Vancouver 
avenue  and  East  Thirty-third. 

The  Oswego,  Dallas  &  Roseburg  R.  R.  Co., 
has  been  incorporated  with  headquarters  at 
Dallas,  Ore.,  for  the  purpose _  of  construct- 
ing railways  to  quarry  properties  and  to  be- 
come common  carriers.  The  laying  of  the 
road  from  Bridgeport  to  the  quarry  will  tap 
rich  farming  sections. 

The  Toledo-Siletz  R.  R.  &  Navigation  Co. 
is  being  organized  by  W.  H.  Garland  of  Port- 
land, for  the  purpose  of  building  a  railroad 
from  Toledo,  Ore.,  to  Siletz  and  Falls  City. 
According  to  an  agreement  with  citizens  of 
Toledo,  who  will  give  the  right  of  way,  the 
road  is  to  be  completed  to  Siletz  within  one 
year. 

Pennsylvania. 

•{•Bids  will  be  received  until  (3  p.  m.,  Aug. 
IT,  by  H.  N.  Herr,  engineer,  Lebanon  & 
Campbelltown  St.  Ry.  Co.,  at  the  Hershey 
Trust  Co.  Bldg.,  Hershey,  Pa.,  for  the  road- 
bed and  track  construction  of  approximately 
9Vi  miles  of  railway  extending  from  Camp- 
belltown to  12th  St.,  Lebanon,  Pa.  All  mate- 
rials except  for  masonry  to  be  furnished  by 
the  company.  Plans  and  profiles  may  be  had 
at  the  office  of  the  engineer. 

South  Dakota. 

It  is  believed  at  Carter,  S.  Dak.,  that  the 
Bonesteel-Winner  extension  of  the  Chicago 
&  Northwestern  Ry.  will  be  extended  this  fall 
from  Winner  to  Carter. 

Ferris  Bros.,  Watertown.  S.  Dak.,  owners 
of  the  electric  power  plant  at  that  place,  have 
applied  to  the  city  council  for  a  franchise  to 
build  and  operate  a  street  railway  system. 

Tennessee. 

Surveys  are  being  made  for  electric  inter- 
urban  from  Franklin  to  College  Grove,  15 
miles.  Construction  was  begun  July  20.  John 
Wilkes,  2  Berry  Block,  Nashville,  Tenn..  is  the 
engineer. 

Citizens  of  Jackson,  Tenn.,  have  voted  to 
issue  $100,000  of  bonds  to  aid  in  the 
extension  of  the  New  Orleans,  Mobile  &  Chi- 
cago R.  R.  from  Middleton,  Tenn.,  to  Jackson, 
a  distance  of  40  miles.  Surveys  for  the  ex- 
tension have  been  made  and  it  is  believed  that 
its  construction  will  be  undertaken  shortly. 
W.  F.  Owen.  Mobile,  Ala.,  is  General  Man- 
ager. 

The  Tennessee  &  North  Carolina  R.  R..  J. 
B.  Hart,  President.  Clarksville,  W.  Va.,  has 
erected  shacks  at  Waterville  and  Hartford  for 
the  housing  of  the  laborers  who  will  be  en- 
gaged in  the  construction  of  the  extension 
through  the  Smokies  to  Canton,  N.  C. 

Memphis  Items. 

BY  A.  B.—KOENIG. 

The  List  &  GifTord  Construction  Co..  which 
has  the  general  contract  for  building  the  new 
cutoff  for  the  Iron  Mountain  R.  R.  between 
Memphis,  Tenn..  and  Marianna,  Ark.,  has  its 
work  pretty  well  covered  and  all  of  the  con- 
tractors on  this  line  organized  in  fine  shape. 

M.  D.  Bagwell  of  Joyce  Bros.  &  Bagwell 
was  in  town  the  other  day.  He  says  they  still 
have  some  nice  barrow  work  to  sublet  on  the 
Memphis-Marianna  cutoff  on  the  Iron  Moun- 
tain R.  R.    Address  them  at  Marianna,  Ark. 

John  Nystrom  has  about  finished  his  work 
at   Lake   Providence,   La.,   and   as   soon  as 


through  is  going  to  move  his  outfit  on  to  some 
of  R.  L.  Cheshire's  work  near  Kangaroo 
Point,  Ark. 

Jas.  McClavy  spent  a  day  with  us.  He  says 
their  work  on  the  Birmington  &  Northwestern 
R.  R.  is  getting  along  fine  and  dandy. 

Jesse  Nichols  is  piling  up  big  estimates  on 
his  work  across  the  river  here. 

W.  A.  Shippey  has  branched  out  in  the  tie 
business.  He  has  bought  a  lot  of  pine  timber 
in  Georgia  and  will  devote  a  majority  of  his 
time  in  getting  out  ties. 

R.  L.  Cheshire  is  at  work  at  Kangaroo, 
Ark.  He,  can  use  about  5  or  6  additional 
teams  on  this  work.  Address  him  care  of 
Koenig's  Labor  Agency,  Memphis,  Tenn.  We 
almost  forgot  to  mention  about  Bob,  in  addi- 
tion to  being  a  good  contractor,  is  a  good 
shot.  He  broke  143  targets  out  of  a  possible 
150  at  the  outing  of  the  Woodstock  Gun  Club 
of  Memphis,  Tenn.    "Going  some." 

Ben  Tally  moved  his  outfit  on  the  Memphis- 
Marianna  cutoff  of  the  Iron  Mountain  R.  R. 

A.  E.  Parker  reports  his  levee  work  at 
Bryant's,  Mo.,  progressing  rapidly. 

R.  L.  Leonard  has  quite  a  contract  building 
county  roads  near  Hazelhurst,  Miss. 

Ben  Stark  is  in  charge  of  R.  L.  Leonard's 
work  at  Hazelhurst,  Miss. 

Contractors,  when  in  Memphis  call  at 
Koenig's  Labor  Agency,  65  Poplar  Ave.,  right 
opposite  the  Illinois  Central  depot,  and  get  ac- 
quainted with  John  G.  Kilbinger,  who  is  now 
in  charge  of  this  office.  If  at  any  time  you 
expect  to  pass  through  Memphis  and  are  look- 
ing for  any  mail  or  telegrams  have  them  ad- 
dressed care  of  this  office.  All  Illinois  Cen- 
tral trains  stop  long  enough  in  Memphis  to 
give  you  plenty  of  time  to  get  your  mail  and 
telegrams  and  some  refreshments  if  they  are 
desired. 

The  Chicago,  Memphis  &  Gulf  R.  R.  has  se- 
cured almost  all  of  the  right  of  way  between 
Hickman  and  Clinton,  Ky.,  and  a  force  of  300 
men  is  now  at  work  building  the  road  bed 
from  Hickman  to  Clinton.  It  is  estimated 
that  trains  will  be  running  into  Clinton  within 
00  days.  The  road  will  be  built  from  Clinton 
to  Paducah,  a  distance  of  40  miles.  The  right 
of  way  for  this  gap  has  not  yet  been  secured. 
The  road  has  been  building  a  few  miles  at  a 
time,  but  it  will  not  be  more  than  six  months 
until  it  is  completed  into  Paducah,  where  rail- 
road men  say  it  will  connect  with  the  Bur- 
lington railroad,  which  is  the  parent  of  the 
Chicago,  Memphis  &  Gulf.  Whether  the  roads 
will  meet  at  Paducah  or  at  the  Burlington 
bridge,  which  is  to  span  the  Ohio  River  at 
Metropolis,  111.,  has  not  been  learned.  The 
Paducah  Northern,  composed  of  Paducah  cap- 
italists, has  a  franchise  for  a  belt  line  around 
Paducah  and  it  is  understood  that  all  south- 
ern roads  that  are  to  meet  northern  roads 
will  be  connected  by  the  Paducah  Northern, 
whose  line  extends  to  the  bridge,  twelve  miles 
below  Paducah.  The  Burlington  is  now  build- 
ing its  incline  at  Metropolis  and  it  will  be 
completed  in  ninety  days.  The  Burlington 
will  then  be  ready  to  transfer  trains  to  this 
side  of  the  river.  It  is  also  reported  that  the 
Burlington  has  an  option  on  the  Paducah 
Northern,  but  this  could  not  be  verified.  The 
Paducah  capitalists  who  secured  the  franchise 
for  the  Paducah  Northern  did  so  to  have  an 
independent  line  for  all  roads  that  entered 
Paducah  to  use  on  an  equal  basis,  and  for  this 
reason  it  is  hardly  probable  that  the  Paducah 
Northern  would  be  sold  to  any  road,  unless 
these  stipulations  were  carried  out  as  pro- 
vided for  in  the  franchise.  It  is  believed  here 
that  the  Chicago,  Memphis  &  Gulf  is  rushing 
work  to  complete  its  road  to  Paducah  by  the 
time  the  incline  is  ready  for  trains  at  Metrop- 
olis. Apparently  the  first  road  from  the  north 
to  secure  a  direct  line  to  the  gulf  will  be  the 
Burlington.  It  will  be  followed  by  the  Louis- 
ville &  Nashville,  the  Big  Four,  the  Wabash, 
the  Frisco  and  probably  others.  All  will  use 
the  $3,000,000  bridge  at  Metropolis  when  it  is 
completed,  which  will  not  be  under  three 
years.  Work  on  the  bridge  is  expected  to  be- 
gin some  time  this  year.  Eventually  the 
bridge  will  carry  double  tracks  and  will  be 


the  most  costly  bridge  across  the  Ohio  River. 
The  bridge  survey  was  completed  last  year 
and  revised  plans  and  specifications  are  now 
being  drawn  in  Chicago. 

The  St.  Francis  Levee  Board  met  last  week 
in  its  offices  in  the  Randolph  building  and 
formally  ratified  a  contract  with  Lowrance 
Bros.  &  Co.  for  the  enlarging  of  eight  miles 
of  levee  extending  from  Mound  City,  Ark., 
around  the  loop  on  the  old  Holly  Bush  crevasse. 
The  work  is  in  three  sections  and  the  contract 
calls  for  466,000  cu.  yds.  of  levee.  The  con- 
tract price  is  $100,202.80.  By  the  conditions  of 
the  contract  work  is  to  start  immediately  and 
be  pushed  to  completion  by  March  1,  1912. 
When  the  work  is  completed,  it  is  thought  by 
the  commission  that  the  levee  will  hold  any 
stage  of  water  ever  known  in  the  Mississippi 
River.  The  board  of  assessors  of  the  St. 
Francis  levee  district  will  hold  a  meeting  in 
its  offices  in  the  court  house  at  Marion,  Ark., 
on  Aug.  10  for  the  purpose  of  equalizing  the 
assessment  of  taxes  in  the  district.  Any  ag- 
grieved tax  payer  is  urged  by  the  board  to 
appear  before  this  meeting  and  have  an  er- 
roneous assessment  equalized. 

The  statement  of  organization  of  the  Meridian 
Deep  Water  Railway  Co.,  capitalized  at 
$000,000,  has  been  filed  with  Secretary  of 
State  Joseph  Power  for  approval  by  Governor 
Noel.  The  domicile  of  the  corporation  is 
Meridian,  Miss.,  and  the  board  of  directors 
are  S.  A.  Neville,  chairman ;  Charles  Scho- 
field,  secretary,  and  W.  C.  Stowell.  treasurer. 
The  capital  stock  of  the  corporation  is  di- 
vided, $200,000  preferred  and  $400,000  common. 

Texas. 

The  San  Antonio  &  Mexican  Construction 
Company  recently  formed  with  a  paid- 
up  capital  of  $500,000  for  the  purpose  of  con- 
structing a  railroad  between  San  Antonio  and 
some  point  on  the  Rio  Grande  border,  about 
325  miles,  has  entered  into  a  contract  with 
C.  S.  Young  of  Brownsville,  Tex.,  to  make 
the  preliminary  surveys  for  the  proposed  road. 
Two  lines  will  be  run  and  the  company  will 
determine  which  shall  be  adopted.  One  of  the 
routes  that  is  under  consideration  is  to  the 
east  and  has  Brownsville  for  its  prospective 
terminus  and  the  other  runs  west,  with  Roma, 
about  126  miles  above  Brownsville,  as  the 
southern  river  point.  Both  routes  lie  be- 
pended. 

tween  the  International  &  Great  Northern 
and  the  San  Antonio  &  Aransas  Pass  roads 
and  will  penetrate  a  territory  50  to  150  miles 
wide  that  is  now  without  a  railroad. 

Citizens  of  Blue  Ridge  have  subscribed  $25,- 
000  for  stock  in  the  proposed  interurban  from 
Greenville  to  Blue  Ridge  by  way  of  Merit, 
and  which,  it  is  proposed,  shall  make  connec- 
tion with  the  Denison-Dallas  Interurban  line 
at  some  point  not  yet  decided  upon. 

Citizens  of  West  Sherman  are  taking  steps 
to  induce  the  Denison  &  Sherman  Ry.  Co., 
Sherman,  to  extend  its  street  car  facilities  to 
the  Highlands. 

The  Nacogdoches  &  Southeastern  R.  R..  H. 
V.  Whited,  manager,  Nacogdoches.  Tex.,  is 
being  extended  from  Dockville.  Tex.,  south 
to  Durham,  seven  miles. 

The  citizens  of  Hope,  N.  Mex..  have  raised 
$50,000  bonus  and  placed  it  in  the  bank  for 
the  Frisco  road  as  their  part  of  the  agree- 
ment that  the  Acme,  Quanah  &  Pacific 
would  be  extended  through  Hope.  Accord- 
ing to  the  agreement  the  railroad  is  to  be- 
gin work  on  the  line  within  30  days  after  the 
bonus  is  deposited.  The  line  will  run  from 
Quanah,  Tex.,  to  El  Paso,  through  the  south- 
eastern corner  of  New  Mexico. 

Work  is  nearing  completion  on  the  "25-mile 
line  of  the  Southern  Pacific  from  Dunlay, 
Texas,  north  to  the  site  of  the  Medina  Ir- 
rigation project.  The  grade  is  finished  and 
5  miles  of  steel  has  been  installed. 

Utah. 

Articles  of  incorporation  have  been  tiled 
with  the  Utah  Secretary  of  State  at  Salt  Lake 
City,  by  the  Thompson  &  Ballard  R.  R.  Co. 
The  proposed  road  is  less  than  S  miles  in 
length,  but  will  tap  what  is  said  to  be  one 
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cf  the  richest  coal  deposits  in  the  state.  All 
of  the  incorporators  and  most  of  the  capital- 
ists behind  the  project  are  residents  of  Utah, 
and  all  except  one  of  them  are  residing  in 
Salt  Lake  City.  The  new  road  will  leave  the 
Denver  &  Rio  Grande  railroad  at  Thompson, 
in  Grand  county,  and  at  first  will  extend  a  lit- 
tle less  than  eight  miles  into  coal  country, 
but  it  may  be  extended  to  a  much  greater 
distance  later.  The  road  is  capitalized  at  $150,- 
000.  which  is  divided  into  shares  of  $100  each. 
The  mines  tapped  by  this  road  are  said  to 
be  the  closest  to  the  main  line  of  the  Den- 
ver ix  Rio  Grande  of  any  deposits  in  the  state. 
Money  for  the  building  of  the  first  part  of  the 
new  road  is  said  to  be  at  hand,  and  work  will 
be  started  within  a  short  time.  Plans  for  the 
future  are  not  well  mapped  out  yet,  but 
there  is  eastern  and  Utah  capital  behind 
the  project  sufficient  to  extend  the  road.  The 
officers  of  the  company,  who  also  were  the 
incorporators,  are:     B.  F.  Bauer,  president; 

H.  T.  Ballard,  first  vice  president;  C.  L. 
CrockweH.  second  vice  president ;  William 
Darke,  secretary,  and  W.  S.  McCarthy,  treas- 
urer. These  officers,  with  R.  F.  Neslen  and 
L.  W.  Hahn,  form  the  directorate  of  the  com- 
pany. 

The  Oregon  Short  Line  R.  R.  Co.  has  under 
consideration  a  number  of  improvements  in 
the  yards  at  Brigham  City,  Utah.  A  spur 
line  into  the  beet  growing  section  is  also  un- 
der consideration. 

Virginia. 

TIh  Gould  interests,  controlling  the  Vir- 
ginia Ry.  &  Power  Co.,  Wm.  Northrop,  Pres- 
ident, Richmond,  are  understood  to  have  plans 
well  advanced  for  the  construction  of  an 
electric  railway  from  Norfolk  to  Richmond. 
The  route  is  to  be  as  nearly  as  possible  an  air 
line  from  Norfolk  to  Petersburg,  connecting- 
there  with  the  Richmond  and  Petersburg 
electric  line. 

Washington. 

Business  men  of  Issoquah  are  taking  steps 
to  devise  means  to  put  in  a  street  car  line  or 
interurban  to  Newport  to  connect  with  the 
proposed  ferry  to  Leschi  park,  using  the  Su- 
perior or  McQuade  track  from  the  mines. 

Arrangements  have  been  made  by  officials 
of  the  Northern  Pacific  and  engineers  are  now 
working  "ii  details  for  the  construction  of  new 
roundhouse,  car  repair  sheds  and  other  im- 
provements at  Pasco.  Wash.  The  cost  of  the 
work  will,  it  is  estimated,  be  about  $500,000. 

City  of  Seattle,  Wash.,  has  decided  upon 
the  expenditure  of  $50,000  for  the  construc- 
tion of  a  3-mile  railroad  from  the  tracks  of 
the  Chicago,  Milwaukee  &  Puget  Sound  at 
Raglan  to  the  vicinity  of  Cedar  Lake,  where 
the  municipality  owns  approximately  100,000,- 

I,  1111  ft.  of  standing  timber.  R.  H.  Thomson 
is  City  Engineer.  George  W.  Dilling  is  Mayor. 

Plan*  are  about  completed  for  the  construc- 
ti'in  of  the  new  passenger  and  freight  depots, 
roundhouse,  machine  shoos  and  additional 
trackage  for  Centralia,  Wash.  The  plans  pro- 
vide for  22  miles  of  tracks  between  the 
passi  ng<  depot  and  the  roundhouse,  thus  giv- 
ing ample  room  for  all  lines  to  handle  their 
business.  \  complete  water  system  for  the 
yards,  roundhouse  and  depots  is  also  set 
forth  in  the  specifications.  The  work  is  to 
be  dime  b\  the  N'orthern  Pacific,  Great  North- 
ern and  O.-W.  R.  &  N.  and  has  been  contem- 
plated for  the  last  year.  The  estimated  cost 
of  the  improvement  is  $750,000. 

1;  i-  reported  that  the  N'orthern  Pacific 
will  expend  about  $600,000  for  the  improve- 
ment of  it-  line  between  Sumas  and  Arling- 
ton. This  will  include  the  laying  of  heav- 
ier rails,  the  lowering  of  several  grades  and 
the  ballasting  of  the  right  of  way. 

I  lie  Belling/ham,  Mt  Baker  &  Spokane  [n- 
terurban  l<  R,  Co.,  of  Bellingham,  tin-  incor- 
poration 'if  which  was  noted  in  our  last  issue, 
hflS  retired  tide  lands  valued  at  approximately 
$1,000,000,  sufficient  for  docks,  terminals  and 
freight  yards  on  Bellingham  Hay.    The  mm- 

pany  proposes  to  build  a  railroad  from  Bel 
lingham,  in  seaport  terminal!  through  the 
Nooksack  Valley;  the  coal,  cement  and  min- 
ing fields  ni  tin  Mi   liaker  foothills;  thence 


down  the  Methow  Valley  and  along  the 
wheat  fields  of  the  Columbia  River  country ; 
a  distance,  all  told,  of  about  300  miles,  into 
Spokane.  The  cost  of  construction  is  esti- 
mated at  about  $60,000  per  mile.  The  incor- 
porators include  Joseph  Morrison,  Belling- 
ham, and  A.  C.  McLean. 

West  Virginia. 
•f«bids  will  be  received  until  noon,  Aug.  8, 
by  the  Tyler  Traction  Co.,  Sisterville,  W.  Va., 
for  the  construction  of  11  miles  of  railroad. 
The  work  consists  principally  of  approximate- 
ly 100,000  cu.  yds.  of  excavation,  13,000  cu. 
yards  of  borrow,  11,000  cu.  yds.  of  tunnel  ex- 
cavation, 2,000  cu.  yds.  of  bridge  and  culvert 
masonry  and  the  laying  of  track.  Specifica- 
tions and  profiles  may  be  had  at  the  office  of 
R.  C.  Venable.  chief  engineer  of  the  company, 
Sisterville,  W.  Va.  A  certified  check  for 
$2,000  must  be  filed  with  each  bid.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

The  Harrisville  Southern  R.  R.  Co.  re- 
cently incorporated,  as  stated  in  our  last  is- 
sue, is  reported  to  have  negotiations  under 
way  with  J.  M.  Dean,  of  St.  Louis,  Mo.,  for 
the  completion  of  the  road.  The  Harrisville 
Southern  R.  R.  was  organized  to  take  over 
the  old  Harrisville  &  Cornwallis  R.  R.  and 
to  complete  the  road.  The  officers  of  the 
company  are :  President,  W.  S.  Stout ;  vice 
president,  A.  O.  Wilson ;  secretary  and  treas- 
urer, J.  B.  Westfall;  directors,  W.  S.  Stout, 
A.  O.  Wilson,  J.  B.  Westfall.  W.  W.  Law- 
rence and  B.  F.  Patton,  all  of  Harrisville, 
W.  Va. 

Officials  of  the  Baltimore  &  Ohio  R.  R. 
have  notified  the  City  Recorder  of  Martins- 
burg,  W.  Va.,  that  work  would  be  commenced 
shortly  on  improvements  in  that  city  including 
the  erection  of  a  new  four-track  viaduct 
over  East  Burke  street  to  replace  the  pres- 
ent structure  and  the  raising  of  the  grade  of 
the  tracks  about  two  feet  the  entire  length  of 
the  line  within  the  city  limits.  The  Baltimore 
and  Ohio  officials  also  state  that  the  grade 
at  Flagg's  Crossing,  two  miles  east  of  Mar- 
tinsburg,  the  most  dangerous  on  this  division, 
will  be  raised  15  ft.  and  a  new  four-track  via- 
duct erected. 

Wisconsin. 

The  Dunbar  &  Wausaukee  Ry.  is  planning 
to  build  a  12-mile  extension  to  Dunbar.  J. 
\\".  Wells,  Menominee,  Mich.,  is  general  man- 
ager. 

The  Milwaukee  Western  Electric  Ry.  Co., 
J.  W.  Barber,  secretary.  Majestic  Bldg.,  Mil- 
waukee, has  secured  over  60  per  cent  of  the 
right  of  way  for  its  proposed  extension  from 
North  Lake  to  Hartford.  Another  extension 
from  Sussex  to  Waukesha  has  been  decided 
upon. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  is  about  to  start  work  on  cutting 
down  Norwegian  hill,  a  long  grade  on  its 
Chicago  division  west  of  \Teenah.  Tt  is  said 
that  the  work  will  take  about  a  year. 

Canada. 

®J.  D,  McArthur,  Winnipeg,  Man.,  se- 
cured the  contract  for  the  grading  of  the  107 
miles  of  line  for  the  Algoma  &  Hudson  Bay 
Ry.,  mentioned  in  our  last  issue.  The  con- 
tract amounts  to  alum!  $3,000,000.  It  is  to  be 
completed  in  tun  years, 

OTwohy  Bros.  Co.,  Wells-Fargo  Bldg., 
Portland,  Ore.,  which  lias  a  contract  for  II 
miles  of  work  mi  the  Canadian  Northern 
from  Spruce's  Mridgr  east,  as  noted  in  our 
last  issue,  will  use  about  1,500  men  on  the 
job  and  about  eight  steam  shovels.  The  time 
allowed    for  tin-  completion  of   the  work  is 

IH  months   i  bis  contract  covers  an  extremely 

heavy  section  ot  the  work. 

According  to  statistics  collected  bj   the  For- 

esti\  Branch  of  the  Canadian  Department  of 

the  Interior,  there  were  D,2 18,962  cross-ties 
purchased  in  1910  by  the  steam  and  electric 
mads  of  Canada  at  a  cost  of  $8,585,228,  This 

is  a  decrease  of  86  per  cent  from  the  number 
purchased  in  1009.  The  average  cost  of  these 

ties  at  the  point  of  purchase  was  IIS  ctS  per 
tic.     Three   kind-   of    wood,   cedar,   jack  pine 


and  hemlock,  furnished  77  per  cent  of  all  the 
ties  purchased.  Cedar  itself  supplied  40  per 
cent  of  the  total  consumption,  and  its  use  is 
increasing  yearly  in  proportion  to  other  spe- 
cies. Oak,  which  makes  an  expensive  tie,  cost- 
ing 74c  each,  was  used  principally  by  an 
United  States  company  having  mileage  in 
Canada.  Of  the  total  number  of  ties  pur- 
chased 70  per  cent  were  hewn  ties.  The  only 
important  species  which  has  a  majority  of 
sawn  ties  was  oak.  Sawn  ties  cost  on  the  aver- 
age 36  cts.  per  tie  and  hewn  ties  cost  3  cts. 
more.  The  steam  railways  used  95  per  cent 
of  all  the  ties,  and  these  ties  cost  them  on  the 
average  38  cts.  The  electric  railways  used  302,- 
540  ties — an  increase  of  183  per  cent  over  1909. 
They  paid  for  their  ties  41  cts.  each. 

Mayor  Evans,  of  Winnipeg,  has  announced 
that  the  city  had  decided  to  purchase  the  en- 
tire plant  of  the  Winnipeg  Electric  Ry.  Co. 
for  $15,000,000.  The  acquirement  includes  an 
electric  railway  with  14  years  of  the  fran- 
chise yet  to  run,  a  power  plant  60  miles  east 
of  the  city  and  a  gas  and  electric  light  works. 

An  agreement  has  been  signed  by  the  city 
of  Port  Arthur,  Ont.,  and  the  Canadian  Pa- 
cific Ry..  which  practically  establishes  this 
city  as  the  upper  lake  headquarters  for  all 
passenger  traffic  of  three  transcontinetal  rail- 
ways. The  Canadian  Pacific  in  consideration 
of  exemption  from  taxation  on  its  property 
agrees  to  build  new  passenger  docks  at  a  cost 
of  $260,000  and  gave  running  rights  over  its 
lines  from  West  Fort  for  the  Grand  Trunk 
Pacific  Railway,  thus  providing  for  the  much 
desired  entry  of  that  road. 

The  Grand  Trunk  Pacific  Ry.,  B.  B.  Kel- 
liher  chief  engineer,  Winnipeg,  Man.,  has  re- 
ceived bids  on  600  miles  of  the  mountain  sec- 
tion. Bids  have  also  been  opened  for  the  con- 
struction of  the  Cut  Knife  at  Brandon  lines. 

It  has  been  announced  by  officials  of  the 
Canadian  Pacific  R.  R.  that  the  spur  from 
Three  Forks  to  Lucky  Jim  mine  at  Bear  Lake, 
B.  C,  will  be  constructed  at  once.  M.  Rin- 
dal.  Vancouver,  B.  C.  is  Engineer  of  the 
British  Columbia  Division. 

Mexico. 

The  tranvia  system  in  the  city  of  San  Luis 
Potosi  has  been  disposed  of  to  an  English 
company  for  half  a  million  pesos.  One  million 
more  will  be  expended  on  the  system,  trans- 
forming it  into  a  complete  electric  service, 
power  to  be  furnished  by  the  Mexican  Cen- 
tral Light  &  Power  Co.  The  entire  change 
will  be  completed  by  1913.  The  first  piece 
of  work  will  be  the  line  to  Soledad,  five  miles 
long. 

It  is  reported  that  the  extension  of  the 
Frisco  system  into  Mexico  via  the  St.  Louis. 
Brownsville  &  Mexico  line  through  Texas 
and  Brownsville,  for  which  plans  of  con- 
struction had  been  made,  will  be  deferred 
because  of  the  unsettled  conditions  in  Mex- 
ico pending  the  election  next  fall.  Construc- 
tion work  is  understood  to  have  been  sus- 
pended. 

Tt  is  now  considered  probable  that  the  next 
work  of  extending  the  Sonora  Ry.,  L.  II. 
Long,  Chief  Engineer,  Tucson,  Ariz.,  in  So- 
nora, Mex.,  will  be  the  construction  of  the 
proposed  line  from  Nacozari  to  Montezuma. 
According  to  an  announcement  of  O.  C. 
Rasch,  the  Transvaal  Mining  Co.  will  erect 
a  large  concentrator  at  Cunipas  and  run  a 
railroad  from  that  city  to  its  mines,  thus  as- 
suring the  Southern  Pacific  tonnage  of 
freight  enough  to  justify  the  railroad  to  Xa 
cozari.  Cunipas  is  about  15  miles  south  of 
Nacozari  and  about  3  miles  from  Montezuma. 
The  Mexican  Espee  has  laid  the  bed  for  a 
railroad  through  Nacozari  canyon,  ten  miles 
of  hard  and  difficult  rock  work  and  laid  a 
grade  .1  few  miles  from  Cunipas.  Kails  could 
be  laid  and  the  road  completed  in  two  or 
three  months.  It  is  also  possible  that  con 
nection  with  Cutanea  will  be  made  for  a  sur- 
\e\  lias  been  made  for  a  line  to  run  from 
a  poini  below  Nacozari  through  an  easy  pass 
in  the  mountains  over  into  the  Sonora  River 
valley  and  to  Cananea  where  it  would  con- 
nect with  the  present  road 


•I«  indicates  work  now  open  for  bids.    1,1  indicates  a  contract  let  recently. 
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Arkansas. 

®T1k  Bridge  Commissioners  of  Ouachita 
County  at  Camden,  ArR.,  have  awarded  the 
contract  for  the  construction  of  the  new  steel 
wagon  bridge  across  the  Ouachita  River  at 
Camden  to  the  Vincennes  Bridge  Co.,  Vin- 
cennes.  Ind..  at  $41,965.  The  road  way  of  the 
structure  will  be  16  ft.  The  approaches  to 
the  bridge  will  necessitate  an  extra  expendi- 
ture of  $10,000. 

California. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
7,  by  Board  of  Santa  Barbara  County  Super- 
visors, for  the  necessary  labor  and  material 
for  the  construction  of  a  bridge  across  the 
Montecito  creek  on  Spanish  town  road  in  the 
Second  Road  district.  C.  A.  Hunt  is  County 
Clerk,  Santa  Barbara,  Cal. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
7,  by  Board  of  Calaveras  County  Supervisors, 
San  Andreas,  Cal.,  for  the  construction  of  a 
reinforced  concrete  bridge  of  three  spans,  100 
ft.  each  over  the  Calaveras  River  near  the 
town  of  Jenny  Lind,  on  the  Jenny  Lind-Mil- 
ton  Road,  and  for  the  construction  of  a  steel 
bridge  of  two  spans  of  153  ft.  each  in  the 
same  place.    A.  Poe  is  County  Clerk. 

©Advices  from  Vacaville,  Cal.,  state  that 
the  Gildersleeve  Contracting  Co.,  of  Napa, 
Cal.,  has  been  awarded  the  contract  for  the 
construction  of  the  Main  St.  bridge  in  that 
city.  The  contract  for  the  construction  of 
the  McClellan  St.  bridge  and  the  Dobbins  St. 
culvert  and  fill  went  to  th?  Easterly  Construc- 
tion Co.,  Berkeley,  Cal. 

®Advices  from  Redding,  Shasta  County, 
Cal.,  state  that  the  contract  for  the  construc- 
tion of  the  steel  bridge  across  Fall  River  at 
Fall  River  Mills  has  been  awarded  to  Frank 
L.  Scammon  at  $7,080.  Other  bids  submitted 
were  as  follows :  Healv  Tibbits  Construction 
Co..  263  Market  St.,  San  Francisco.  Cal..  $10.- 
535:  William  Stephens,  $8,062.  By  terms  of 
the  contract  the  work  must  be  finished  by  No- 
vember 15. 

Petitions  are  now  being  circulated  through- 
out Glen  County,  according  to  advices  from 
Willows,  Cal.,  to  call  a  bond  election  for  rais- 
ins funds  for  the  repairing  and  building  of 
bridges  and  roads.  The  road  estimate  is 
placed  at  $153,800  and  the  bridge  estimate  at 
$292,318.  In  Supervisional  District  No.  1,  a  to- 
tal of  $57,478  will  be  spent;  $7,478  on  bridges 
and  $50,000  on  roads.  A  reinforced  concrete 
bridge  is  proposed  to  be  built  at  a  cost  of  $2,- 
800.  at  Athena  on  Willows-Fruto  Road.  In 
this  district  it  is  also  proposed  to  repair  the 
Willows-Fruto  Road  at  a  cost  of  $15,980.  In 
District  No.  2  a  total  of  $174,700  will  be  spent 
on  bridges.  A  reinforced  concrete  bridge 
will  be  built  across  Stony  Creek,  north  of 
Orland  at  a  cost  of  $146,000  in  this  district. 
In  Distric:  No.  3.  total  is  $38,973,  of  which 
$26,333  i^  tor  bridges  and  $12,640  for  roads, 
a  combination  bridge  will  be  built  at  foot  of 
Kellev  grade  to  cost  $10,000.  The  Fruto- 
Elk  Greek  Road  in  this  division  will  be  re- 
paired to  the  extent  of  $9,000.  In  District 
No.  !  the  total  is  $71,890,  $21,890  of  which 
is  for  bridges  and  $50,000  for  roads.  Here 
the  most  expensive  bridge  will  be  a  re-en- 
forced concrete  structure  across  Willow 
Creek  on  the  Willows-Gleen  Road  to  cost 
$12,000.  Many  roads  in  this  district  will  be 
repaired  at  comparatively  small  cost.  The 
total  in  District  No.  5  is"  $103,167.  $61,917  of 
which  is  for  bridges  and  $41,250  for  roads. 

As  the  result  of  a  joint  conference  between 
the  Supervisors  of  Placer  and  Nevada  Coun- 
ties at  Nevada  City,  Cal.,  it  was  decided  that 
a  new  concrete  abutment  be  built  on  the  Pla- 
ter Countv  side  of  the  Gautier  bridge  while  on 
the  Nevada  side  concrete  blocks  will  be  put  in. 
An  etntirelv  new  floor  svstem  will  also  be  in- 
stalled. 

It  has  been  announced  by  Surveyor  of 
Butte  County,  Oroville.  Cal.,  that  a  steel 
"bridge  with  a  lift  or  draw  can  be  built  over 


the  Feather  River  near  Gridley  instead  of 
the  reinforced  concrete  structure  contem- 
plated. 

Colorado. 

®The  contract  for  the  construction  of  four 
bridges  has  been  awarded  to  Fisher  &  Demp- 
sey  Construction  Co.,  Pueblo.,  Colo.,  at  $1,121. 
The  structures  will  be  located  over  Dry  Gulch, 
Union  Ditch  on  Main  St.,  and  West  Second 
St. 

Florida. 

L.  Earle  Thornton,  City  Engineer  of  Pen- 
sacola,  Fla.,  and  committee  of  Escambia  and 
Santa  Rosa  Counties  recently  went  over  the 
three  proposed  routes  to  the  proposed  site  of 
the  new  steel  bridge  spanning  the  Escambia 
River.  On  account  of  the  unusual  width  of 
the  river  at  that  point  and  the  marshes  bor- 
dering the  banks  the  cost  of  the  improvement 
will  be  quite  heavy. 

Delaware. 

The  Levy  Court  of  Kent  County  at  Do- 
ver. Del.,  is,  according  to  reports,  advertising 
for  bids  for  the  construction  of  a  long  bridge 
on  the  road  connecting  Delaware  Bay,  Wood- 
land Beach,  with  the  Main  land. 

Soundings  for  the  foundation  of  the  new 
bridge  at  Third  St.,  Wilmington.  Del.,  were 
completed  recently  by  R.  H.  Bursn.  Assis- 
tant County  Engineer. 

Georgia. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
4,  by  Chairman  of  the  Street  Committee,  At- 
lanta, Ga.,  for  the  construction  of  alterations 
of  the  reinforced  concrete  tunnel  on  the  A.  B. 
&  A.  R.  R.  for  widening  West  Mitchell  St. 
R.  M.  Clayton  is  Chief  Engineer  of  construc- 
tion. 

Idaho. 

An  election  will  be  held  in  Payette,  Idaho, 
Aug.  5,  to  vote  on  the  proposition  of  issuing 
bonds  for  the  construction  of  three  bridges 
over  the  Payette  River  at  Fruitland,  Letha 
and  New  Plymouth,  Idaho. 

Illinois. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Aug.  12,  for  materials,  labor, 
tools  and  appliances  necessary  to  construct  the 
superstructure  of  a  bascule  bridge  over  the 
south  branch  of  the  Chicago  River  at  Wash- 
ington St.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  A.  M.,  Aug.  5,  for  labor,  materials, 
tools,  etc.,  for  constructing  the  sub  structure 
of  the  Washington  St.  bridge  over  the  Chicago 
River.  The  work  includes  removing  shore 
piers,  east  abutment  and  approach  span  of 
old  bridge,  also  pier  of  viaduct  on  west  side 
and  docks  and  east  approach  as  far  as  needed. 
The  assumed  quantities  required  for  the  sub- 
structure work  include  the  following:  Exca- 
vation at  site  of  piers,  etc.,  6,000  cu.  yds.; 
dredging,  6,000  cu.  yds. ;  white  or  burr  oak 
piles  delivered  on  site  of  work,  7,000  lin.  ft. ; 
driving  piles,  6,500  Hn.  ft.:  concrete,  1 — 3 — 5 
mixture  in  piers,  tent  pits,  etc.,  2,400  cu.  yds. ; 
concrete,  1 — 3 — 5  mixture  in  piers,  50  cu.  yds. ; 
concrete,  1 — 3 — 5  mixture  in  curb  walls,  side- 
walks, etc.,  300  cu.  yds. :  concrete  for  facing 
and  in  waterproof  course,  310  cu.  yds.;  con- 
crete for  contemplated  concrete  cylinder  foun- 
dations, -18,000  ft.;  iron  and  steel  in  rings  fur- 
nished and  placed  in  shafts,  50,000  lbs.:  iron 
and  steel  plans  in  rings  and  later  removed,  60,- 
000  lbs. ;  reinforcing  steel,  170,000  lbs.:  fill- 
ing in  approaches.  1,000  cu.  yds. :  cedar  block 
pavement,  1.000  sq.  yds.  Certified  check  for 
$3,1)00  is  required  with  bid.  Official  adver- 
tisement will  be  found  elsewhere  in  this  is- 
sue. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  111., 


until  11  a.  in..  August  10th,  for  furnishing  all 
new  materials  required  and  making  three  pair- 
of  shafts,  including  collars,  keys,  etc.,  for 
transporting  from  the  bridge,  three  sets  of 
used  gears,  pinions,  collars,  keys,  etc.,  on 
used  shafts,  one  set  at  a  time,  and  for  sepa- 
rating same  from  shafts,  and  delivering  to 
the  city's  warehouse,  for  reboring,  rekeyseat- 
ing,  etc.,  to  the  new  shafts  and  delivering 
same  to  machine  room  of  the  bridge.  Cash 
or  certified  check  for  $100  must  accompany 
proposal. 

•{•Bids  will  lie  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  [11., 
until  11  a.  m.,  Aug.  9,  1911,  for  furnishing  the 
services  of  a  steam  tug  or  gasoline  launch 
for  transporting  passengers  across  the  Chi- 
cago river  at  35th  St.,  continuously  between 
the  hours  of  7  a.  m.  and  7  p.  m.,  until  such  a 
time  as  the  temporary  bridge  is  constructed 
at  this  point.  Proposed  boats  must  be  licensed 
to  carry  200  passengers  by  the  U.  S.  Govern- 
ment. Cash  or  certified  check  for  one  hun- 
dred dollars  must  accompany  proposal. 

•{•Bids  will  be  received  up  to  1  p.  m.,  Aug.  9, 
at  the  City  Hall  in  Galena,  111.,  for  laying  a 
treated  wood  floor  on  the  roadway  of  the 
Spring  Street  bridge  in  the  City  of  Galena. 
111.  John  J.  Thode,  City  Clerk,  Galena,  111. 
A  contract  will  be  let  for  removing  the  pres- 
ent floor  from  the  roadway  of  the  bridge; 
cleaning  and  painting  all  steel  below  the  ele- 
vator of  the  top  of  sidewalks  and  laying  a 
3-in.  creosoted  plank  floor  with  a  l-in.  bitu- 
minous wearing  surface.  Total  length  of 
bridge  floor,  237  ft.,  6  ins. :  width  of  road- 
way, 16  ft.  Another  contract  will  be  let, 
same  date,  for  cleaning  and  painting  all  the 
steel  of  the  bridge  above  the  elevation  of 
the  top  of  the  sidewalk.  More  detailed  in- 
formation may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  City  Clerk's  office  or  may  be 
obtained  upon  application  in  writing,  from 
the  Illinois  Highway  Commission.  Springfield. 
111. 

•{•Bids  will  be  received  at  the  Town  Clerk's 
office,  Crescent  City.  111.,  up  to  1  p.  m..  Aug. 
8,  for  the  construction  of  one  reinforced  con- 
crete culvert  in  Iroquois  Township,  Iroquois 
County.  B.  J.  Gibson,  Town  Clerk,  Crescent 
City,  111.  Kirby  Culvert— 8x6  culvert :  38  ft. 
roadway;  finished  roadway  to  bottom  of  foot- 
ings, 12%  ft. ;  wings,  8  ft.  long.  Estimated 
amount  of  concrete  in  structure,  90.2  cu.  yds. : 
reinforcing  steel,  7,805  lbs.  All  material  will 
have  to  be  shipped  in.  Nearest  railroad  sta- 
tion, Crescent  City  on  the  T.  P.  &  W..  4% 
miles.  Roads,  fair:vhaul  about  4,500  lbs.  Con- 
dition of  stream,  usually  dry.  Present  open- 
ing is  a  4-foot  boiler ;  same  to  be  removed. 
Work  to  be  completed  on  or  before  November 
1,  1911.  More  detailed  information  may  lie 
had  by  an  examination  of  the  plans  and  speci- 
fications prepared  by  the  Illinois  Highway 
Commission  which,  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,  Springfield.  111. 

®The  contract  for  the  Full  bridge  in  May 
township,  Lee  Countv.  111.,  has  been  awarded 
to  W.  H.  Shons,  Freeport.  Til.,  at  $839.  The 
structure  will  have  a  22  ft.  span  and  16  ft. 
roadwav  and  will  be  of  reinforced  concrete. 
W.  F.  Lefflman,  Sublette,  111.,  is  Town  Clerk. 

®The  Committees  from  the  Supervisors  and 
Highway  Commission  of  Niantic  township 
awarded  the  contract  for  the  construction  of 
the  new  bridge  across  the  Sangamon  river, 
south  of  that  town  to  the  Decatur  Bridge  Co.. 
Decatur.  111.  The  structure  will  have  a  100 
ft.  steel  span  with  concrete  roadway  resting 
on  concrete  piers.  The  contract  price  was 
$3,825. 

®The  contract  for  the  reinforced  concrete 
bridge  in  Omphghent  township.  Madison 
County.  HI.  has  been  awarded  the  Stites  Steel 
Bridge  &  Concrete  Co..  St.  Louis.  Mo.,  at 


•{•  indicatec  ■fc'ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$989.  Bids  for  the  work  were  opened  at 
Worden,  111.,  July  27. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  in  the  city  of  Earl- 
ville,  111.,  has  been  let  bv  C.  A.  Frank,  Citv 
Clerk,  to  F.  B.  Keeler,  Earlyille,  111.,  at  $2,- 
400.    Bids  were  received  until  July  19. 

®The  contract  for  the  construction  of  a 
bridge  in  Ross  township.  Pike  County,  111., 
has  been  awarded  bv  J.  M.  Sweetman,  Town 
Clerk,  Pleasant  Hill".  Ill,  to  R.  B.  Gilgrove, 
St.  Louis,  Mo.,  at  $635.  The  structure  will 
have  a  30-ft.  steel  span  with  14  ft.  roadway 
resting  on  concrete  abutments. 

®The  contract  for  the  construction  of  the 
steel  bridge  over  Lick  Creek  just  east  of 
Soldwedel  homestead  in  Elm  Grove  township, 
has  been  awarded  to  the  Schmitt  Construc- 
tion Co.,  Tremont,  111.,  at  $1,720.  Other  bids 
were  as  follows :  Edward  Connev  Tremont, 
$2,380:  Porter  &  McCully,  Mackinaw,  III, 
$2,490;  Burnham  &  Ives,  Bloomington,  111., 
$3,120. 

Citizens  of  Vermillion  Heights,  Danville, 
111.,  are  agitating  the  construction  of  the  pro- 
posed new  bridge  over  the  Vermillion  River, 
to  be  built  at  Main  St.  The  improvement  is 
necessary  to  replace  the  old  Bridge  St.  bridge. 
Indiana. 

»J*Bids  will  be  received  until  10  a.  m„  Aug. 
12,  by  Board  of  Shelby  County  Commission- 
ers. Shelbyville,  Ind.,  for  the  construction  of 
two  concrete  steel  culverts.  G.  B.  Huntington 
is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
8,  by  Board  of  La  Grange  County  Commis- 
sioners La  Grange,  Ind.,  for  the  construction 
and  erection  of  10  bridges.  C.  S.  Willard  is 
County  Auditor. 

*J»Bids  will  be  received  until  2  p.  nr.,  Aug.  8, 
bv  Board  of  Greene  County  Commissioners  at 
Bloomfield,  Ind.,  for  the  construction  and  re- 
pair of  a  number  of  bridges.  C.  H.  Jennings 
is  County  Auditor. 

®The  contract  for  the  construction  of  the 
reinforced  concrete  bridge  over  St.  Joseph 
River  at  Logan  St.,  Mishawaka.  has  been 
awarded  to  C.  S.  Copp,  South  Bend,  Ind.,  at 
$04,350.  Other  bids  received  July  26  for  the 
work  were  as  follows :  J.  W.  Turner  Im- 
provement Co..  $74,700  for  a  plate  girder 
structure.  Milwaukee  Bridge  Co.,  $91,275: 
Elkhart  Bridge  &  Iron  Co..  $64,997:  the  Cen- 
tral States  Building  Co.  of  Chicago.  $81,000, 
and  according  to  olans  submitted  bv  the  com- 
pany itself  for  $75,200. 

Kansas. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
8.  by  City  of  Newton.  Kan.,  for  the  construc- 
tion of  a  bridge  on  East  First  St.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
city  clerk.    F.  E.  Devil  is  City  Engineer. 

Kentucky. 

®Upon  being  notified  by  the  Government 
that  the  construction  of  the  bridge  over  Salt 
River  at  West  Point.  Ky.,  has  been  approved, 
the  contract  with  the  Capitol  Construction 
Co.,  Columbus,  O.,  for  the  work  was  signed. 
The  price  was  $56,300,  the  contract  having 
been  let  some  time  ago. 

Louisiana. 

»f*Bids  will  be  received  until  noon,  Aug. 
'. !.  by  1'  E.  Prudhomme,  Chairman  Bridge 
Committee)  Natchitoches,  La.,  for  the  con- 
struction of  a  steel  highway  bridge  over  Cane 
River  ;it  Bermuda,  La.  A  certified  cluck  for 
$<;on  must  be  filed  with  each  bid.  Plans  and 
specifications  may  be  obtained  of  Ira  W.  Syl- 
vester, C.  E.  Alexandria,  La. 

Maine. 

®The  contract  for  the  construction  of  the 
Bangor  Brewer  Bridge  at  Bangor,  Me.,  has 
Iki  ii  awarded  to  the  Boston  Bridge  Co.,  Bos- 
ton. Mass.,  at  $47,800,  The  structure  will  have 
tWO  ipahf,  one  217  ft.  and  the  other  233  ft. 
in  length  with  wood  paving  on  same.  Victor 
BrCtl    II   City   <lerk       Kids   were   Opened    I  ill  \- 

24. 

Massachusetts. 

The  United  States  War  Department  has  in- 
structed the  City  officials  of  Boston,  Mass., 


that  they  must  provide  a  100  ft.  draw  for 
the  Meridian  St.  bridge,  East  Boston.  It  will 
be  necessary  to  appropriate  $63,000  in  addi- 
tion to  the  $125,000  already  appropriated  for 
the  construction  of  a  temporary  bridge  over 
Chelsea  Creek.  Joshua  Atwood  is  Engineer  of 
Highway  Public  Works  Department. 

On  July  24  the  Senate  at  Washington,  D. 
C,  passed  the  bill  appropriating  $50,000  to- 
ward the  cost  of  the  proposed  Weymouth  Back 
River  bridge.  An  additional  $50*000  is  to  be 
appropriated  by  the  towns  benefiting  by  the 
bridge. 

Michigan. 

Board  of  Public  Works,  Grand  Rapids. 
Mich.,  has  approved  the  plans  prepared  by 
Daniel  B.  Luten,  for  the  construction  of 
the  new  Leonard  St.  bridge.  The  structure 
will  be  of  reinforced  concrete  and  will  be  sim- 
ilar in  design  to  the  Bridge  St.  bridge.  It 
will  be  66  ft.  wide.  It  will  be  supported  by 
concrete  abutments  at  either  end  and  6  con- 
crete piers.  The  cost  of  the  work  is  esti- 
mated at  $100,000. 

Minnesota. 

•{•Commissioners  of  Clay  County  at  Moor- 
head,  Minn.,  have  awarded  the  contracts  for 
the  construction  of  three  bridges,  two  at 
Oakport  and  one  at  Ulen  to  the  Hopeman 
Construction  Co.  The  Security  Bridge  Co., 
Minneapolis  and  Great  Northern  Bridge  Co., 
Minneapolis.  Minn.,  also  submitted  bids. 

Mississippi. 

•J*Bids  will  be  received  until  Aug.  7,  by 
Board  of  Clay  County  Commissioners,  West 
Point,  Miss.,  for  the  construction  of  iron 
bridge  across  Houlka  Bottom ;  also  in  Cane 
Creek  Bottom  on  West  Point  and  Colony 
Road  and  across  Line  Creek  on  Phelba  and 
Colonv  Road     L.  J.  Howard  is  Clerk. 

•J«Bids  will  be  received  until  Aug.  7,  by 
Tunica  County  Supervisors,  Tunica,  Miss., 
for  the  construction  of  eight  bridges,  three 
of  which  are  to  be  200  ft.  long  and  the 
others  300,  250,  100,  150  and  30  ft.  in  length. 
F.  L.  Hope  is  Clerk  of  the  Board. 

Missouri. 

•J«Bids  will  be  received  until  noon,  Aug.  15, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  the  construction  of  the  Third  and 
Fourth  Sections  of  the  Municipal  bridge,  in- 
cluding the  foundation  and  retaining  wall  and 
the  steel  construction  of  the  West  Approach 
under  Lettings  Nos.  10309  and  10310.  Fur- 
ther information,  plans  and  specifications  can 
be  obtained  of  the  President  of  the  Bpard, 
300  City  Hall. 

The  plans  for  the  Campbell  St.  Viaduct, 
over  the  Kansas  City  Terminal  Ry.  tracks, 
have  been  completed  by  engineers  of  the  com- 
pany. This  will  be  the  first  of  about  47  via- 
ducts to  be  built  in  Kansas  City,  Mo. 

Nebraska. 

•J-Bids  will  be  received  until  2  p.  m.,  Aug. 
16,  by  L.  L.  Shattuck,  County  Clerk,  Nelson, 
Nebr.,  for  the  construction  and  repairing  of 
all  wood  and  steel  bridges  in  Nuckolls 
County,  during  the  year  from  Aug.  16,  L911, 
until  Aug.  16,  1912.  A  certified  check  for 
$500  payable  to  the  county  clerk  must  be 
filed  with  each  bid. 

•{•Bids  will  be  received  until  Aug.  5  by 
Board  "f  County  Commissioners,  Omaha, 
Nebr.,  for  the  construction  of  all  bridges  or- 
dered throughout  the  county. 

®Thc  contract  fur  the  construction  of  a 
20-ft.  reinforced  concrete  bridge,  known  as 
I  he  Delbv  bridge,  has  been  awarded  In  the 
Standard'  Bridge  Co.,  Omaha.  Neb.,  at  $588. 
The  bids  were  opened  July  21  by  J.  C.  Ten 
rod,  County  Clerk,  Beatrice,  Neb 

®The  contract  for  repairing  the  Court  St. 
bridge  at  Beatrice.  Neb.,  has  been  awarded  in 
the  Standard  Bridge  Co.,  Omaha,  Neb.,  at 
$2,105.  The  work  includes  new  steel  joist, 
WOOdeil  floor  and  readjusting  tensions  J.  ('. 
Penrod  i>  Count)  Clerk.  Bids  were  opened 
July  J  I 

<tTht  contract  fi>r  repairing  820  ft.  of  Platte 
River   bridge  has  been   let   by   the  Commis- 


sioners of  Kearney  and  Buffalo  Counties,  Neb.,, 
to  the  Standard  Bridge  Co.,  Omaha,  Neb. 

New  York. 

Information  from  Watertowii,  N.  Y.,  is  to 
the  effect  that  about  $60,000  has  been  prom- 
ised by  public  subscription  toward  the  cost  of 
a  bridge  at  Jackson  St.  in  that  city.  It  is 
estimated  that  $75,001}  will  be  necessary  for 
a  bridge  for  the  use  of  pedestrians,  teams  and 
street  cars. 

North  Dakota. 

®The  contract  for  the  construction  of  metal 
culverts  in  Cass  County,  N.  Dak.,  was  let  to 
the  North  Dakota  Metal  Culvert  Co.,  Fargo. 
N.  Dak.,  as  follows:  36-in.  14  gage,  $2.81; 
12-in.  14  gage,  $3.34:  42-in.  12  gage,  $4.19 ;  60- 
in.  12  gage,  $5.04:  72-in.  12  gage.  $7. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Aug.  25, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  250  of  a  concrete  bridge 
on  Taylor  Creek  road,  1,500  ft.  west  of  Win- 
ton  Road  in  Springfield  township.  A  certified 
check  for  $500  must  be  filed  with  each  bid. 
Plans  and  specifications  are  on  file  at  the  of- 
fice of  the  Board  of  which  Fred  Dreihs  is 
Clerk. 

®The  following  bids  were  received  by  the- 
Director  of  Public  Service,  Cincinnati,  O., 
for  the  construction  of  the  Gilbert  Ave.  via- 
duct superstructure :  Kape  &  Brehm,  First 
National  Bank  Bldg.,  Cincinnati.  O,  $144,999' 
(awarded  contract):  L.  Eid  Co.,  $162,800; 
Cranford  Co.,  $149,679;  T.  P.  Strack,  $169,- 
212.50;  Kirchner  Co.,  $191,000:  F.  W.  Febr 
&  Co.,  $170,200:  F.  J.  Brackett.  $187,000; 
Ferro  Co.,  $159,970. 

Commissioners  of  Butler  County,  Hamil- 
ton, O.,  have  received  the  plans  prepared  by 
the  County  Engineer  for  the  construction  of 
a  new  bridge  over  Seven-mile  creek  near  Col- 
linsville.  The  structure  will  be  175  ft.  long 
and  is  estimated  to  cost  $9,500. 

It  has  been  announced  that  the  Engineer- 
ing Department  of  Cuyahoga  County  will 
have  plans  prepared  for  the  construction  of 
the  high  level  bridge  at  Cleveland,  O.,  early 
on  the  Fall  and  that  actual  construction  work- 
will  start  before  the  first  of  November. 
Oklahoma. 

*J*Bids  will  be  received  until  Aug.  5.  by- 
County  Clerk,  Muskogee,  Okla..  for  the  con- 
struction of  a  50-ft.  bridge  with  14-ft.  road- 
way over  Coody  Creek  and  a  42-ft.  bridge 
with  14-ft.  roadway  over  Elk  Creek.  S.  Pitts- 
is  County  Engineer. 

The  Bryant  County  Commissioners,  Durant, 
Okla.,  have  adopted  a  resolution  calling  a 
special  election  Sept.  12  for  the  purpose  of 
voting  on  the  proposition  of  issuing  $130,0o0 
in  bonds  to  build  bridges  throughout  the 
county. 

Oregon. 

Klamath  County  Court  at  Klamath  Falls. 
Ore.,  has  announced  its  intention  of  build- 
ing a  new  county  bridge  across  the  Klamath 
River  below  Chase's  station  on  the  Ashland 
Road.  The  new  structure  will  bv  directly 
over  the  old  ford  1.000  ft.  above  the  old 
bridge  site. 

Pennsylvania. 

•{•All  bids  received  for  the  construction  of 
♦he  Atherton  Ave.  bridge  at  Pittsburg,  Pa., 
have  been  rejected  and  the  work  has  been 
readvertised.  bids  to  be  closed  Aug  4.  N.  S. 
Sprague  is  City  Engineer. 

®Thc  contract  for  the  construction  of  the 
joint  Allegheny-Bcavcr  County  bridge  over 
Sewickley  Creek  has  been  let  to  the  Capitol 
('(instruction  Co.,  Columbus,  O.  The  struc- 
lure  will  have  a  75  ft.  steel  truss  span  rest- 
ing on  concrete  substructure.  R.  J  Cunning' 
ham  is  Controller  of  Allegheny  County,  Pitts- 
burg, Pa. 

®Bids  were  opened  July  18,  l>j  V  L 
Uhoads,  County  Controller.  Reading.  Pa.,  and 
the  contract  let  to  the  Mlcntown  Portland 
Cement  Co.,  for  furnishing  between  80,000 
and  40,000  barrels  of  Portland  cement  for 
the  substructure  of  the  Penn  Si    bridge  over 


♦1-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  Schuylkill  River.  Bids  for  the  bridge  will 
be  advertised  about  Aug.  5. 

®The  County  Commissioners  at  Norristown, 
Pa.,  have  awarded  the  contract  for  the  con- 
struction of  the  stone  arch  bridge  over  Park 
Run  on  Davis  Grove  Road  in  Horsham  town- 
ship including  400  cu.  yds.  to  J.  M.  Smith, 
Perkiomen  at  $5.89  per  cu.  yd.  Other  bids 
were  Hallman  &  Detwiler,  Pottstown,  $8.50 
per  cu.  yd. ;  B.  A.  Sheelor,  Sanatoga,  $7.95 ; 
Win.  Evans,  Ambler,  $7. 

®The  contract  for'  the  construction  of  the 
concrete  bridge  over  Sulphur  Run  at  Blairs- 
ville.  Pa.,  has  been  awarded  to  Barnes  & 
Senft  at  $2,995.  The  structure  will  be  of 
post  and  girder  type  and  will  be  130  ft.  long. 
Bids  were  opened  July  20. 

Bids  will  be  received  until  noon,  Aug.  4.  by 
John  H.  Moffitt,  County  Controller,  Wash- 
ington, Pa.,  for  the  construction  of  the  fol- 
lowing bridges,  in  accordance  with  plans  on 
file  with  Chaney  &  Armstrong,  County  En- 
gineers :  No.  1 — Monongahela  City  Bridge, 
over  Pigeon  creek  in  Monongahela  City,  is 
to  be  'a  through  truss  bridge  of  110  ft.  span, 
24  ft.  road  and  two  6-ft.  sidewalks,  with  stone 
or  concrete  abutments.  No.  2 — -Bentleyville 
Bridge  over  Pigeon  creek  near  the  Bentley- 
ville railroad  station.  This  bridge  is  to  be  a 
plate  girder  bridge  of  56  ft.  span,  20  ft.  road- 
way and  two  6  ft.  sidewalks,  with  stone  or 
concrete  abutments.  No.  3 — Brick  Church 
Bridge,  over  Pigeon  creek  in  Bentleyville 
borough.  The  pony  truss  bridge  of  56  ft. 
span  and  14  ft.  roadway  near  the  Bentley- 
ville railroad  station  is  to  be  moved  up  stream 
1.500  ft.  more  or  less  to  the  new  location  and 
re-erected  on  new  abutments  of  stone  or  con- 
crete. No.  4 — Finleyville  Bridge,  over  Peters 
creek  in  the  west  end  of  Finleyville  borough. 
This  bridge  is  to  be  a  plate  girder  bridge,  60 
ft.  span  and  16  ft.  roadway  with  concrete  and 
brick  floor  and  stone  or  concrete  abutments. 
No.  5 — The  Kamp  Bridge,  over  Brush  run  in 
Peters  township,  this  will  be  a  plate  girder 
bridge  of  45  ft.  span,  16  ft.  roadway,  with 
concrete  and  brick  floor  and  stone  or  con- 
crete abutments.  No.  6 — Charleroi  Bridge, 
over  Maple  creek  on  the  line  between  Char- 
leroi and  Speers  borough.  This  will  be  a 
reinforced  concrete  arch  of  40  ft.  span  and  30 


ft.  roadway.  No.  7 — Sparta  Bridge,  recon- 
struction of  over  Short  creek  in  Morris  town- 
ship. This  bridge  is  19  ft.  span  and  12  ft. 
roadway  and  requires  new  bridge  seats  and 
face  wall  and  new  floor  and  railings.  No.  8 
— Taylorstown  Bridge,  over  Buffalo  creek  in 
Blaine  township.  A  new  concrete  face  wall 
is  to  be  built  around  one  abutment  and  the 
roof  is  to  be  repaired.  On  bridges  number 
1,  2,  3,  4  and  5,  bids  will  be  received  on  the 
substructure  and  superstructure  both  separ- 
ately and  combined. 

The  Central  R.  R.  of  New  Jersey  is  re- 
ported to  be  planning  the  construction  of  a 
new  bridge  across  the  Lehigh  River  in  the 
vicinity  of  Glen  Onoko,  Pa.,  providing  a 
straight  roadway  at  that  place.  At  present 
the  Jersey  Central  uses  a  rock  tunnel  which 
it  desires  to  eliminate  on  account  of  the  dan- 
ger of  falling  rocks.  J.  J.  Yates,  New  York, 
N.  Y.,  is  Bridge  Engineer. 

Bureau  of  Surveys,  Philadelphia,  Pa.,  has 
completed  plans  and  specifications  for  the  con- 
struction of  three  new  bridges  and  bids  for 
the  work  will  be  advertised  shortly.  The 
bridges  to  be  constructed  are  on  the  line  of 
52nd  St.,  over  the  tracks  of  the  Philadelphia 
and  West  Chester  R.  R. ;  on  the  line  of  King- 
sessing  Ave.  over  the  tracks  of  the  same  rail- 
road ;  complete  the  widening  of  Chestnut  St, 
bridge,  from  22nd  St.  to  the  Schuylkill  River. 

A  meeting  was  recently  held  by  the  Board 
of  Public  Works,  Altoona,  Pa.,  to  consider  the 
changes  recommended  by  the  railroad  en- 
gineers in  the  plans  for  the  new  Seventh  St. 
bridge  over  the  railroad  tracks.  The  city  re- 
cently voted  a  loan  of  $25,000  as  its  share, 
one-third  of  the  cost  for  erecting  the  struc- 
ture. 

The  City  Council  of  Rankin,  Pa.,  has 
drawn  an  ordinance  for  the  construction  of 
a  new  bridge  across  the  P.  R.  R.  tracks  from 
Kenmawr  Ave.  to  the  Swissvale  Borough  line 
to  replace  the  old  structure.  The  new  bridge 
will  be  entirely  of  steel  and  reinforced  con- 
crete with  24-ft.  roadwav  and  two  sidewalks 
8  ft.  wide. 

The  Road  Commissioners  of  Lancaster 
County.  Lancaster,  Pa.,  have  decided  upon 
the    construction    of    a     reinforced  concrete 


bridge  on  the  site  of  the  old  structure  span- 
ning the  Cocalico  Creek  at  Solomon  Wein- 
hold's  Sawmill  in  West  Cocalico  township  one 
mile  north  of  Denver. 

Among  the  improvements  reported  to  be 
planned  by  the  Pennsylvania  R.  R.  Co..  at 
Philadelphia,  Pa.,  is  the  construction  of  a 
four-track  bridge  over  the  Schuvlkill  River  at 
Girard  Ave. 

South  Dakota. 

The  City  of  Sioux  Falls,  S.  Dak.,  has  un- 
der consideration  the  expenditure  of  $50,000 
for  the  construction  of  a  new  reinforced 
concrete  bridge  across  the  Big  Sioux  River 
in  that  city. 

Tennessee. 

©Committees  of  Lauderdale  and  Crockett 
Counties  at  Ripley,  Tenn.,  awarded  the  con- 
tract for  the  construction  of  a  steel  bridge 
over  Forked  Deer  River  at  a  site  east  of 
Gates  to  the  Joliet  Bridge  Co..  Joliet.  111., 
at  $3,347.  The  structure  will  be  230  ft.  in 
length  and  by  terms  of  the  contract  must 
be  completed  by  Sept.  15. 

Tt  is  proposed  by  the  City  Commissioners, 
Memphis.  Tenn.,  to  construct  a  bridge  the 
full  width  of  Madison  Ave.  over  the  South- 
ern Ry.,  tracks.  It  is  believed  that  the  Mem- 
phis Street  Railway  Co.  will  bear  a  portion 
of  the  expense  of  widening  the  present  struc- 
ture.   J.  H.  Weatherford  is  City  Engineer. 

Virginia. 

•J»Bids  will  be  received  until  4  p.  m..  Aug. 
23,  by  Chairman  of  the  Street  Committee, 
Bristol,  Va.,  for  the  construction  of  three 
highway  bridges,  each  40  ft.  in  length. 

Washington. 

In  accordance  with  the  bill  passed  by  the 
state  providing  that  the  state  will  pay  one- 
half  the  cost  of  building  a  bridge  across 
Lewis  River  at  Woodland,  Wash.,  the  coun- 
ties of  Clarke  and  Cowlitz  have  deposited  the 
necessary  $30,000  to  insure  the  construction. 

City  Commissioners,  Spokane.  Wash.,  have 
recommended  the  removal  of  the  old  Staf- 
ford Addition  bridge  over  Latah  Creek  to 
11th  Ave.,  over  the  Creek.  The  cost  of  this 
improvement  will  be  about  $1,500. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

The  Commissioners'  Court  of  Lauderdale 
County,  Florence,  Ala.,  has  voted  an  appro- 
priation of  $2,000  out  of  the  general  fund 
to  be  expended  in  building  an  experimental 
road  under  state  supervision,  the  fund  to  be 
supplemented  by  a  similar  amount  from  the 
state  and  the  road  to  be  built  under  super- 
vision of  Chief  Engineer  Simpson  Keller,  of 
the  State  Highway  Board. 

The  Commissioners'  Court  and  private  citi- 
zens of  Chambers  County,  Lafayette,  Ala., 
have  decided  to  spend  $7,000  in  constructing 
a  good  road  from  Lafayette  northward  to 
Randolph  County  line  via  Buffalo,  Five 
Points,  Stroud  and  Welsh. 

The  citizens  of  Roanoke,  Ala.,  have  se- 
cured from  the  Randolph  County  Commis- 
sioners' Court,  Wedowee,  Ala.,  $2,000  to  be 
added  to  the  state's  $2,000  and  a  like  amount 
to  be  raised  by  citizens  in  the  vicinity  of 
Roanoke,  for  the  purpose  of  building  a  good 
road  from  Roanoke  eastward  to  the  Georgia 
state  line  via  Rock  Mills. 

California. 

•f-The  Board  of  Supervisors  of  Santa  Bar- 
bara County,  Santa  Barbara,  Cal.,  has  sold 
bonds  amounting  to  $40,000,  recently  voted  by 
the  citizens  of  Montecito  Township  for  the 
construction  of  the  Montecito  road.  Bids  for 
the  construction  of  this  road  will  be  opened 
Aug.  5. 

^•Bids  will  be  received  until  10  a.  m.,  Aug. 
13,  by  Board  of  County  Supervisors,  Napa, 
Cal..  for  building  a  macadamized  roadway  16 


ft.  wide  along  a  portion  of  the  main  county 
road  leading  through  Brown's  Valley  to  the 
Redwoods,  1,770  ft.,  and  for  building  a  mac- 
adamized road  12  ft.  wide  along  the  entire 
length  of  Section  B,  in  Brown's  Valley  Road 
division,  a  distance  of  2.32  miles.  Plans  and 
specifications  on  file  with  N.  W.  Collins,  Clerk. 

®The  Supervisors  of  Sacramento  County. 
Sacremento,  Cal.,  have  'awarded  the  contract 
for  macadamizing  Cutter  Ave.,  between  the 
J  St.  and  M  St.  roads  to  Clark  &  Henery  for 
$9,610. 

Plumas  County  Surveyor  Barbee  has  been 
ordered  to  make  a  definite  survey  for  the 
newly  proposed  road  to  connect  with  the  one 
now  in  course  of  construction  between  Green- 
ville and  Nevis  and  to  connect  with  that  road 
and  run  through  to  Seneca.  Quincy  is  the 
county  seat. 

The  Board  of  Public  Works  of  Los  An- 
geles, Cal.,  has  recommended  the  improve- 
ment of  J  from  Western  to  First  St.;  Sev- 
enth, from  J  to  End  St.;  First  westerly  from 
J  to  Vermont,  thence  southerly  to  County 
Road  in  Wilmington ;  also  that  a  20  ft.  strip 
be  paved  with  asphaltum  down  the  center  of 
Fries  from  Seventh  to  the  water  front  and 
down  the  center  of  Canal  from  Seventh  to 
the  water  front. 

Survey  of  the  new  state  highway  from 
Placerville  to  Lake  Tahoe  is  nearing  com- 
pletion, and  it  is  thought  that  work  will  be 
commenced  within  a  short  time.  The  new 
road  will  be  approximately  24  miles  long  and 
will  cost  the  state  $25,000.  The  road  is  al- 
ready completed  between  Placerville  and  My- 


ers Station,  'the  part  remaining  to  be  fin- 
ished lying  between  Myer's  Station  and  Mc- 
Kinneys.    Nat.  Ellery  is  State  Engineer. 

The  Alameda  County  Highway  Associa- 
tion has  been  organized,  according  to  advices 
from  San  Leandro,  Cal.,  to  promote  the  build- 
ing of  a  highway  from  the  northern  to  the 
southern  part  of  the  state.  The  officers  are : 
Alfred  Morgenstern.  Alameda.  president; 
Farley  Granger,  Alameda,  vice-president ;  H. 
J.  Jordan,  Newark,  secretary-treasurer. 

The  Board  of  Trustees  of  San  Mateo, 
Cal.,  has  voted  to  improve  the  roads  in  San 
Mateo  Park  with  oiled  macadam,  according 
to  the  specifications  of  the  citv  engineer,  which 
places  the  cost  at  about  $100~000. 

Colorado. 

Plans  and  specifications  are  practically  com- 
pleted by  City  Engineer  T.  L.  Waggener  of 
Colorado  Springs,  Colo.,  for  the  paving  of  the 
streets  in  the  business  district.  Bids  for  this 
work  will  probably  be  asked  within  a  week. 

In  exchange  for  the  right  to  operate  trains 
upon  Walnut  St.,  Denver,  Colo.,  the  Chicago 
Burlington  &  Quincy  R.  R.  agrees  to  pave 
and  curb  Walnut  St.  at  a  cost  not  exceed- 
ing $105,000  and  to  give  outright  to  the  city 
$50,000  for  the  use  of  the  street. 

Idaho. 

The  officials  of  Bannock.  Bingham  and 
Bonneville  counties,  Idaho,  together  with  the 
commission  appointed  by  Governor  Hawley 
for  the  construction  of  a  new  road  through 
the  Ross  Fork  sand  on  the  reservation,  have 
decided  to  macadamize  the  proposed  road,  us- 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ing  rock  from  the  quarry  at  Porteneuf.  About 
three  and  one-tenth  miles  are  to  be  built.  T. 
R.  Jones.  Blackfoot,  is  Commissioner  of 
Bingham  County. 

Illinois. 

•J*Bids  will  be  received  until  noon,  Aug.  10, 
by  I.  J.  Bryan,  clerk.  Sanitary  District  of 
Chicago.  1500  W.  Monroe  St.,  Chicago.  111., 
for  paving  Foster  Ave.  across  the  right  of 
way  of  the  north  shore  channel  of  the  Sani- 
tary District  of  Chicago.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  7:30  p.  m., 
Aug.  7.  by  Board  of  Local  Improvements, 
Pontiac.  111.,  for  4,-jOO  sq.  yds.  of  brick  pave- 
ments, sandstone  curb;  6,034  sq.  yds.  of  as- 
phalt macadam  pavement  with  concrete  curb 
and  gutter.  S.  A.  Rathbun  is  mayor.  P.  C. 
Knight  is  city  engineer.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

•{•Rids  will  be  received  until  noon,  Aug.  7, 
by  Board  of  Local  Improvements,  Murphys- 
boro,  111.,  for  furnishing  necessary  labor  and 
material  for  paving  with  brick  14th  St.  Ralph 
Rollo,  Mufphysboro,  111.,  is  engineer.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

•{•Bids  will  be  received  until  Aug.  20  by 
Commissioners  of  Highways.  Yellohead.  111., 
for  furnishing  the  stone  and  constructing 
about  1%  miles  of  stone  road.  J.  R.  Hanlon 
is  town  clerk. 

•{•Rid-  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago,  111.,  until  Aug. 
9,  for  furnishing  tools,  labor,  machinery,  etc., 
necessary  to  construct  pavements  in  the  fol- 
lowing streets.  The  work  includes  combina- 
tion curb  and  gutter  (concrete)  sandstone 
curbing,  manhole  and  catch  basin  construction 
and  adjustment,  earth  excavation  and  filling, 
etc. :  Washtenau  Ave.,  3,500  sq.  yds.  asphalt ; 
Wabash  Ave.,  54,890  sq.  yds.  asphalt :  Vin- 
cennes  Ave.,  41.500  sq.  yds.  brick:  W.  12th 
St..  5,700  sq.  vds.  brick:  St.  Lawrence  Ave., 
10,240  sq.  yds.  asphalt;  Soult  St.,  980  sq.  vds. 
asphalt:  Randolph  St.,  La  Salle  St.,  etc.,  1,200 
sq.  yds.  creosoted  block ;  Randolph  St.,  Clark 
St..  etc.,  2,500  sq.  yds.  creosoted  block; 
Prairie  Ave..  14,2lo  sq.  yds.  asphalt;  Mozart 
St.,  8.225  sq.  vds.  asphalt ;  Marquette  Ave., 
5.460  sq.  yds.  asphalt:  Marianna  St.,  6,600  sq. 
yds.  asphalt ;  Madison  St.,  34,000  sq.  yds. 
brick:  Lincoln  Ave.,  11,710  sq.  yds.  gran- 
ite block  :  Harrison  St.,  14,000  sq.  yds.  brick ; 
51st  St..  23.200  sq.  yds.  granite  block:  Devon 
Ave.,  7.250  sq.  yds.  brick;  Dearborn  St..  1.400 
sq.  yds.  creosoted  block;  Clark  St.,  5.000  sq. 
yds.  creosoted  block:  California  Ave..  10,040 
sq.  yds.  creosoted  block :  Belle  Plaine  Ave., 
3,700  sq.  vds.  asphalt:  allev.  Barber  St.,  etc., 
600  sq.  yds.  brick:  allev,  Halsted  St.,  etc..  600 
sq.  yds.  brick;  alley.  Drexel  Blvd.,  etc.,  1,462 
sq.  yds.  brick ;  X.  V2  Belmont  Ave.,  430  sq. 
yds.  macadam.  Cash  or  certified  check  for  10 
per  cent  of  total  bid  must  accompany  proposal. 
Profiles  and  specifications  may  be  seen  upon 
personal  application  to  Jno.  I!.  Hayes,  Chief 
Clerk  Paving  Division. 

'•-■The  Hoard  of  Local  Improvements  of 
Peoria,  111.,  has  awarded  the  contract  for 
the  paving  of  Lydia  Ave.,  from  Adams  to 
Humboldt  St.,  to  A.  D.  Thompson  for  $11,- 
285,  The  Board  also  instructed  City  En- 
gineer R  J.  Canterbury  to  prepare  estimates 
for  the  paving  of  Saratoga  St.  with  brick 
from  Seventh  to  Moss  Ave. 

^Richard  F.gan  of  Springfield,,  111.,  has 
been  awarded  the  contract  at  Virginia,  111., 
for  paving  the  court  bouse  square  and  vicin- 
ity, together  with  North  Main  St.  to  the  Bal- 
timore &  Ohio  railroad  station,  a  distance  of 
three  blocks.  The  contract  price  is  $27,806. 
Work  is  to  In-  started  by  Aug.  13  and  com- 
pleted by  \"ov.  I.  J.  G,  Pratt  is  City  En- 
gineer 

I  h<  Mayor  and  (  its  Treasurer  of  Relvidere. 
III.,  have  -old  bonds  amounting  to  $24,000 
for  paving  pumoses. 

'I  lie  Board  of  Local  Improvements  of  Mom 
month.  III.,  has  created  two  paving  districts. 
The  districts  include  West  First  Ave.,  from 
A  to  R  St.;  Went  Second  Ave.  from  A  to 
R  0  -id  I!  St.,  from  Wist  I ',  road  way  t<> 
\\  •        -tilth  Ave  ;  Fast  First  Ave,,  to  South 


Fourth   St.;   South   Third   from   First   Ave.,  Paving  Co..   Chamber   of   Commerce  Bldsr.J 

to  Second  Ave.,  and  South  Fourth  St.,  from  Howard  Ave.,  7,690  sq.  vds   asphalt,  $17  149 

Second   Ave.   to   Broadway.     Brick   will   be  The  American  Asphalt  Paving  Co  ;  Liberty 

usS,d-       .       .      .  St.,  4,200  sq.  vds.  asphalt,  $11,090,  The  Ameri- 

bollowing  itemized  bids  were  received  on  can  Asphalt  Paving  Co.;  Monroe  St.,  11.000 

July  24  by  the  Village  of  Winnetka,  111.,  for  sq.  vds.  asphalt,  $17,622,  The  American  As- 

the  construction  of  asphalt  macadam   pave-  phalt  Paving  Co. ;   Morgan  St.,  1,015  sq  yds  No 

ment  on  a  number  of  streets  of  that  village  1  granite  blocks,  $4,603,  Jas.  A   Sackley  Co 

for  which  Windes  &  Marsh,  Winnetka,  are  76th  St.,  4,110  sq.  yds.  asphalt.  $11,260,  The 

Engineers,  No.  1  standing  for  Western  Im-  American  Asphalt  Paving  Co.;  78th  St..  Bond 

prevement  Co..  Racine,  Wis.;  No.  2  for  F.  G.  Ave.,  etc.,  3,630  sq.  yds.  asphalt,  $9,736,  The 

Proudfoot,   1614  Unity  Bldg.,  Chicago;   No.  American  Asphalt  Paving  Co. ;  78th  St.,  Col- 

3,  Federal   Improvement  Co.,  The  Rookery,  fax  Ave.,  2,700  sq.  vds.  asphalt,  $6,556,  The 

Chicago,  and   No.  4,  Joseph   Hanreddy,   127  American   Asphalt     Paving  Co.;  Southport 

N.  Dearborn,  Chicago:  .  

Quantities.  (1)  (2)  (3)  (4) 

16,200  sq.  yds.  pavement;  2  in.  cinders,  .".  in.  concrete.  2  in.  top  $  1.45  $  1.39  $  1.65  $  1.67 

15,200  lin.  ft.  curb  and  gutter,  on  cinders,  includ.  excavation.  .30  .47  .50  .58 

10,400  cu.  yds.  excavation,  measured  in  cut   .33  .29  .35  .49 

24  catcli  basins,  connections  and  covers   30.00  30.00  25.00  30.00 

860  lin.  ft.  8-in.  sewer,  3  ft.  deep   .50  .50  .60  .50 

300  lin.  ft.  12-in.  sewer,  5  ft.  deep   .60  .55  .70  .75 

280  lin.  ft.  3x12  in.  plank  headers   .23  .23  .23  .15 

25  manholes,  adjusted    2.00  1.30  2.00  2.00 

30  catch  basins,  adjusted    2.00  1.50  2.00  5.00 

5  gate  valves,  adjusted    2.00  3.00         2.00  2.00 

10  inlets,  adjusted    2.00  1.50  2.00  3.00 

2  cu.  yds.  concrete  for  end  wall   20.00        10.90  S.00  10.00 

Totals   •                   $36,310  $37,435  $39,522  $42,643 

Kind  of  asphalt  bid  on                                                              "Sarco"    "Pioneer"  "Sareo"  "Sarco" 

or  "Pioneer"' 

Quantities.                                                                                 (1)  (2)  (3)  (4) 

20,120  sq.  yds.  pavement;  2  in.  cinders.  5  in.  concrete.  2  in.  top       $  1.45  $  1.59  $  1.65  $  1.67 

20,020  lin.  ft.  curb  and  gutter,  on  cinders,  incl.  excavation....            .50  .47  .50  -5SV4 

11,530  cu.  yds.  excavation,  meas.  in  cut                                               .33  .29  .35  .50 

45  catch  basins,  connections  and  covers                                       30.00  30.00  23.00  30.00 

6  inlets,  connections  and  covers                                                 10.00  12.00  15.00  13.00 

S30  lin.   ft.  of  p'ank  headers  20  .25  .25  .15 

751  lin.  ft.  of  8-in.  sewer,    5  ft.  deep                                                 .50  .30  .60  .50 

1,185  lin.  ft.  of  10-in.  sewer.  5  ft.  deep                                                .60  .55  .70  .60 

25  manholes,  adjusted                                                                      2.00  1.50  2.00  2.00 

30  catch  basins,  adjusted                                                                 2.00  1.30  2.00  5.00 

5  gate  valves,  adjusted                                                                   2.00  3.00  2.00  2.00 

10  inlets,  adjusted                                                                             2.00  1.50  2.00  2.50 

Kind  of  asphalt  bid  on                                                                  "Pioneer"  "Sareo"  "Sarco"  "Sarco" 

&  •  Sarco" 


The  Board  of  Local  Improvements  of  Pe-  Ave.,  3,900  sq.  yds.  macadam,  $6,641,  Central 

oria,  111.,  has  approved  an  ordinance  for  the  Paving  Co..  179  W.  Washington  St. :  Spring- 

repaving   of    Knoxville   Ave.,    from    Illinois  field  Ave.,  7,000  sq.  yds.,  $15,192,  The  Ameri- 

Ave.  to  the  city  limits  with  small  brick.  can  Asphalt  Paving  Co.:  Wilcox  St.,  11,000 

The    Board  of    Local    Improvements     of  sq.  yds.  asphalt,  $17,622,  The  American  As- 

Springfield,  111.,  has  approved  plans  for  the  phalt  Paving  Co.:  Wolfram  St..  2,430  sq.  yds. 

work  on  Park  Ave.,  from  South  Grand  Ave.  asphalt.  $5,495,  The  American  Asphalt  Pav- 

to  Laurel  St..  to  cost  $10,700,  and  for  the  ing  Co. 

alley    from    Second   to   Third    St.,   between  Indiana. 
Adams  and  Washington  Sts.,  to  cost  $1,100. 

The  Board  contemplates  improvements  in  the  ,  -holds  will  be  received  until   -  :30  p.  m., 

near  future  costing  in  excess  of  $200,00(1.  Aug.  15,  by  Common  Council,  Rushville.  Ind.. 

Following  itemized  bids  were  received  on  for  tlle  construction  of  a  number  of  cement 

July  6  by  the  Village  of  Winnetka,  111.,  for  wa'kTs-.  ,  Thomas  S.  Cauley  is  City  Clerk, 

the"  construction  of  brick  pavement  on  Rail-  ,  4-B'ds  will  be  received  until  2  p.  m  Aug. 

road   Ave.,    improvement   known   as   Special  *?>  by  Board  of  Clinton  and  Boone  County 

No.  173,  for  which  Windes  &  Marsh,  Win-  Commissioners   at    Frankfort.    Ind..    for  the 

netka    are   En°-ineers      No    1    standing   for  construction  of  a  gravel  road  on  Clinton  ami 

Jno.  A.  McGarrv  &  Co..  1008  Security  Rldg.,  ?OOIle  County  line.   14,4460  ft.  long.    C.  T. 

Chicago;  No.  2,' Smith  &  Brown  Co.,'  128  N.  Cr°"?well  ^Auditor  of  Clinton  County. 

LaSalle   St.,  Chicago;   No.  3.  Jos.   Cape  &  T,®Gle°-  r-  Miller,  Lebanon  Ind,  and  Frank 

Sons  Co.,  Racine.  Wis.;  No.  4.  Western  Im-  K-   Allen,  ot    Greencastle,   Ind..   have  been 

provement  Co.,  John  Jones  &  Sons.  Racine.  awarded  the  contracts  by  the  Board  of  County 

Wis.,  and  No  5.  W.  W.  Winslow,  Indianapo-  Commissioners,  Danville,  Ind.,   tor  the  con* 

lis,  Ind.:  

Quantities.  (1)  (2)  (3)  (4)  (5) 

7,ii20  sq.  yds.  brick  paving  on  3-in.  cinder  base,  a  4-in.  con- 
crete foundation,  2-in.  sand  cushion,  pitch  tiller   $  1.82  $  1.90  $  1.90  $  1.90  $  l.'.H) 

ii.230  lin.  ft.  comb,  curl)  and  gutter  on  a  6-in.  cinder  founda- 
tion   .50  .50  .45  .50  "  .50 

1'., 0110  en.  yds.  of  grading,  including  parkways,  curb  and  gut- 
ter, etc.,  measured  in  cut   .29  .20  .30  .25  .35 

slid  lin.  tt.  S-in.  vitrified  .sewer  pipe,  cement  joints,  average 

depth  4.0  ft   .43  .50  .25  .48  .50 

L9  cast  iron  S-in.  diameter  sewer  inlets,  "Municipal  Gutter 

Inlet"  or  equal,  set  complete   II. no  Is. no  20.00  20.00  20.00 

2  eiiteh  basins.  "Duplex  Type  ("oxers."  complete   31.00  30.00  30.00  50.00  30.00 

I  manhole,   ••Duplex  Type  Cover,  complete   31.00  30.00  30.00  25.00  30.00 

112  lin.  ft.  3x12  in.  plank,  end  curb,  set  complete   .IS  .20  .20  .15  .20 

fi    >iil  catch  basins  to  adjust,  complete   2.00  3. On  3.00  2.50  3. on 

II  old  manholes  to  adjust,  complete   2.00       3.00       3.00       2.50  3.00 


Following  are  the  low  bids  received  Jltlv 
1H  by  the  Board  of  Local  Improvements,  F. 
J.  Glaekin,  Secretary,  Chicago.  III.,   for  con 

■tructing  pavements  in  the  following  streets: 
We  fi  1.870  sq,  vds.  macadam,  $0,612,  A.  J. 
McAllister.  1542  W.  Garfield  Blvd.;  Belmont 
We.,  9.550  iq.  yds.  \'o,  I  granite,  $38,870,  Jas. 
\  Sackle\  Co..  Chamber  of  Commerce  Bldg.. 
Blanche  St.,  8,885  bo,  yds,  brick.  $10,201,  Chi 

/ens   Construction   Co..    133   W.  Washington 

St.:  ''3rd  St.,  6,920  19,  yds.  brick.  $173195, 
Citizens  Construction  1 .0  1  "'7th  St.,  5,080  sq. 
yds.  asphalt,  $10,587,  The  American  Wphoh 


struction  of  live  roads,  four  being  awarded  to 
Miller  and  one  to  Allen,  under  the  three  mile 
road  law,     Rids  w  ere  opened  July  28. 

l  in  Denison  Township  hoard  of  High- 
\va>  Commissioners,  Ind.,  has  awarded  the 
contract  for  the  construction  of  three  miles 
of  rock  road  and  gravel  road  in  that  town 
ship,  to  Dorsev  \-  Co.  of  Tcrrc  Haute,  for 
$9,450.  I'..  ('.'  Williamson  of  Vinccnnes  is 
Engineer, 

'•  The  Commissioners  of    Grant  County, 

Marion,  Ind  ,  have  awarded  the  contract  for 
the    Mann    toad   in    Fairmounl    Township  to 


•I-  indicates  work  now  open  for  bids.    •>  indicates  a  contract  let  recently. 
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J.  E.  Drook  for  $3,370.  Other  bidders  were 
Lerov  Brookshire,  $3,397 ;  Omer  Muckey, 
$3,700. 

®Ewing  Shields  of  Seymour  has  been 
awarded  The  contract  at  Bedford,  Ind.,  for 
the  improvement  of  three  squares  of  brick 
streets,  with  cement  walks  on  each  side.  The 
improvement  will  cost  $20,000. 

The  Common  Council  of  Gary,  Ind.,  con- 
templates issuing  bonds  in  the  sum  oi  $20,- 
D00   to   buy   street   cleaning-  apparatus. 

The  Board  of  Public  Works  of  South  Bend. 
Ind.,  has  ordered  Race.  Front,  Third  and 
Spring  Sts.  paved.  William  S.  Moore,  City 
Engineer. 

Iowa. 

•f*Bids  will  be  received  until  Aug.  10,  by 
Bettendorf.  Ia.,  for  excavating  about  17,000 
yds.  and  for  paving  30,000  sq.  yds.  with 
concrete  and  about  11,000  ft.  of  curb.  W.  O. 
Calvert  is  Mayor. 

•f»Bids  will  be  received  until  8  p.  m.,  Aug. 
7,  by  City  Council,  Mason  City,  la.,  for  the 
construction  of  approximately  14,574  sq.  yds. 
of  cement  pavement :  53  sq.  yds.  brick  pave- 
ment, car  track;  7,800  lin.  ft.  of  cement  curb- 
ing. J.  H.  McEwen  is  city  clerk.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
city  engineer. 

®'Con tracts  for  the  construction  of  20  ad- 
ditional blocks  of  paving  in  Red  Oak.  Ia., 
have  been  awarded  as  follows :  Hamilton  & 
Schwartz,  Shenandoah,  Ia.,  12  blocks  of  Pur- 
ington  brick  on  Third,  Sixth,  Corning,  Pros- 
pect and  Valley  Sts.,  at  $1.7-5  per  sq.  yd. ; 
Horton  Bros..  Red  Oak.  curbing  and  gutter- 
ing. $w.53  per  lin.  ft.:  McMaken  Bros.,  Platts- 
triouth,  Neb.,  five  blocks  of  brick  paving,  $1.77 
per  sq.  yd.,  and  four  blocks  of  cement  paving 
in  the  alleys.  $1.27  per  sq.  yd. 

®Mike  Ford  of  Cedar  Rapids,  la.,  has  been 
awarded  the  contract  at  Cedar  Rapids  for  the 
laving  of  creosote  blocks  on  First,  Second, 
Third  and  Fifth  Sts..  for  $10,568. 

Kansas. 

•J«Bids  will  be  received  until  7:30  p.  m., 
Aug.  2,  by  G.  E.  Srauchon,  City  Clerk,  Otta- 
wa. Kan.,  for  the  grading,  curbing  and  paving 
of  Willow  St.,  from  Third  to  Seventh  St.  in- 
cluding approximately  3.500  cu.  yds.  of  exca- 
vation ;  4,700  Hn.  ft.  of  combined  curb  and 
gutter:  6,800  sq.  yds.  of  brick  paving  on  -1- 
in.  concrete  base.  Proposals  are  also  asked 
for  macadam,  macadam  with  tar  or  asphalt 
binder  and  cement  concrete  pavement.  Each 
proposal  must  be  accompanied  by  a  certified 
check  for  $500.    W.  T.  Wood  is  Mayor. 

At  a  recent  meeting  of  the  Commissioners 
of  Reno,  Rice  and  McPherson  Counties,  Kan- 
sas, according  to  advices  from  Hutchinson,  it 
was  decideiLto  build  a  sand-clay  road  through 
the  sand  hills  from  Hutchinson  to  Windom, 
a  distance  of  23  miles. 

Louisiana. 

®The  city  of  Crowley,  La.,  has  awarded  the 
contract  for  the  construction  of  cement 
walks  on  26n  additional  blocks,  making  about 
16  miles  of  cement  walks  in  addition  to  about 
25  already  constructed,  to  Dejersey  &  Alli- 
son for  approximately  $0.50  per  lin.  ft.,  for 
4-ft.  walks. 

Mayor  Dr.  L.  J.  Williams  of  Melville,  La., 
lias  called  an  election  for  Aug.  15  to  vote 
on  the  issuance  of  bonds  to  the  amount  of 
$5,000  to  complete  the  concrete  sidewalks  in 
the  town. 

Massachusetts. 

Governor  E.  N.  Foss  of  Massachusetts  has 
signed  the  bill  calling  for  an  appropriation 
of  $75,000  for  the  partial  building  of  a  state 
road  over  Hoosac  mountain. 

Governor  E.  N.  Foss  of  Massachusetts  has 
signed  the  bill  for  an  appropriation  of  $10,- 
000  for  improvement  of  the  highway  between 
Greenfield  and  Shelburne. 

Michigan. 

®Clarence  Sheppard  of  Ludington.  Mich., 
has  been  awarded  the  contract  by  the  Town 
Board  of  Riverton  Township,  Mich.,  for  con- 
structing 11  miles  of  gravel  road  in  that 
township    for   approximately   $18,000.  The 


highways  will  be  state  reward  gravel  roads, 
class  B,  and  are  to  be  completed  in  two  years 
from  date  of  contract. 

®Kingsby  &  Shliltz  have  been  awarded  the 
contract  by  the  city  of  St.  Joseph,  Mich.,  Louis 
Fillehr,  city  clerk,  for  the  construction  of 
grading  and  paving  on  Wayne  St.,  from  bridge 
over  Morrison  channel  to  highway  bridge 
over  St.  Joseph  River,  for  $8,084.  The  work 
includes  brick  pavement  on  a  concrete  foun- 
dation, also  a  storm  sewer  of  200  or  300  ft. 
Bids  were  opened  July  10. 

The  Highland  Park.  Mich.,  City  Council 
is  advertising  for  bids  for  the  paving  of 
several  streets. 

Minnesota. 

The  Board  of  Public  Works  of  Duluth, 
Minn.,  is  advertising  for  bids  for  the  build- 
ing of  the  proposed  Getchell  road.  The  es- 
timated cost  is  $20,000. 

Mississippi. 

•J»Bids  will  be  received  until  noon.  Aug.  7. 
by  Highway  Commissioners,  District  No.  1, 
Lincoln  County,  Brookhaven,  Miss.,  H.  Cas- 
sedy,  chairman,  for  grading,  graveling,  con- 
struction of  culverts  and  bridges  on  approxi- 
mately 28  miles  of  public  roads.  Plans  and 
specifications  may  be  seen  at  the  office  of  F.  T. 
Myers,  engineer,  Brookhaven,  Miss.  Bids 
must  be  accompanied  by  certified  check  for 
$1,000.  payable  to  Highway  Commissioners. 
District  No.  1,  Lincoln  County.  Mississippi 
Gravel  to  be  obtained  from  local  pits.  Roads 
to  be  surfaced  14  and  0  ft.  Approximately 
110.000  cu.  yds.  grading,  108,5<>u  cu.  yds.  gravel 
surface,  800  yds.  concrete  and  1,600  lin.  ft. 
vitrified  pipe. 

Missouri. 

The  Board  of  Local  Improvements  of  St. 
Louis,  Mo.,  is  asked  for  bids  on  the  grading 
in  front  of  the  City  Hall  and  Municipal 
Courts  building.  William  T.  Findly,  clerk 
of  the  board,  has  estimated  the  cost  at  $32,- 
000. 

The  City  Council  of  Fulton,  Mo.,  and  the 
Callaway  County  Court  on  July  20  appointed 
the  following  commissioners  for  the  special 
eight-mile  road  district :  R.  L.  Smith  of  Ful- 
ton ;  T.  W.  Lyons  of  Fulton:  Henry  G.  Tur- 
ner of  Carrington. 

The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  passed  a  resolution  to  pave 
15th  St.,  between  Virginia  and  Woodland 
with  creosoted  blocks. 

The  citizens  of  Fulton,  Mo.,  on  July  18 
voted  in  favor  of  the  proposition  to  form  a 
snecial  eight-mile  road  district,  including  the 
city  of  Fulton.  The  County  Court  will  ap- 
point three  commissioners  to  take  charge  of 
the  district. 

Nebraska. 

®C.  E.  Barney  has  been  awarded  the  con- 
tract by  the  County  Board  of  Commissioners, 
Lincoln.  Neb.,  for  grading  on  the  road  lead- 
ing to  the  state  hospital  for  insane  in  Yan- 
kee Hill  cemetery,  for  $0.21%  per  cu.  yd. 

New  Jersey. 

*J«Bids  will  be  received  until  8  p.  m..  Aug. 
7.  by  Board  of  Street  and  Water  Commis- 
sioners at  the  office  of  M.  Stockman,  Town 
Clerk,  Irvington,  N.  J.,  for  the  construction 
and  laying  of  telford  pavement  on  Clinton 
Ave.,  west  from  Springfield  Ave.,  westerly 
to  the  lines  of  the  city  of  Newark  and  town- 
ship of  South  Orand  in  the  town  of  Irving- 
ton.  Plans  and  specifications  are  on  file  with 
T.  J.  Casey.  Jr.  &  Co.,  Town  Engineers, 
(ilorieux  Bldg.,  or  Town  Clerk. 

•$»Bids  will  be  received  until  8  p.  m.,  Aug.  9, 
by  mayor  and  council,  borough  of  Palisades 
Park,  N.  J.,  for  laying  concrete  sidewalks  on 
both  sides  of  Second  St.  from  Central  Blvd. 
to  the  northerly  borough  line.  The  work  will 
include  approximately  15,400  sq.  ft.  Drawings 
and  specifications  may  be  obtained  of  Lozjer. 
Zabriskie  &  Van  Keuren,  engineers.  Bank 
Bldg..  Hackensack,  N.  J.  E.  R.  Davis  is  clerk. 
J.  G.  Edsall  is  mayor. 

®The  Town  Council  of  Westtield,   N.  J.. 


Charles  Clark  clerk,  has  awarded  Liddle  & 
Pfeiffer  of  Perth  Amboy,  X.  J.,  the  contract 
for  the  improvement  of  a  section  of  North 
Ave.,  including  the  following  approximate 
quantities:  7,000  cu.  yds.  of  excavation,  5,500 
sq.  yds.  of  6-in.  bituminous  macadam,  4,50" 
lin.  ft.  of  underdrains,  270  lin.  ft.  of  concrete 
culverts,  for  $10,420.  C.  A.  Peterson  secured 
the  contract  for  constrcusting  concrete  side- 
walks for  $2,943. 

New  Hampshire. 

•J*Bids  will  be  received  until  1  p.  m.,  Aug. 
4,  by  Highway  Department  of  the  State  of 
New  Hampshire,  Concord,  N.  H.,  for  the 
construction  of  a  gravel  road  in  Campton. 
The  roadway  will  be  2%  miles  long.  H.  C. 
Hill  is  State  Engineer. 

®The  New  Hampshire  Highway  Depart- 
ment, Concord,  N.  H.,  on  July  21  awarded 
contracts  for  the  construction  of  W2  miles  of 
stone  road  in  Merrimack  township  to  E.  J. 
Rourke  of  Abington,  Mass.,  for  the  construc- 
tion of  1  1-3  miles  of  stone  road  in  Bedford 
township  to  C.  W.  Tryon  of  Meriden,  Conn., 
and  for  the  construction  of  2%  miles  of  stone 
road  in  Hocksett  township  to  E.  J.  Rourke. 

New  Mexico. 

Territorial  Staff  Engineer  J.  D.  Merry- 
weather  of  Santa  Fe,  N.  Mex.,  recently  vis- 
ited Tucumcari,  for  the  purpose  of  investigat- 
ing the  proposed  roads  across  the  Caprock. 
both  at  Ragland  and  at  Apache  Canyon,  and 
to  assist  in  the  location  of  a  bridge  site  on 
Plazo  Largo. 

New  York. 

•J*Bids  will  be  received  until  8 :30  p.  m.. 
.Vug.  7,  by  Board  of  Trustees,  Larchmont, 
N.  Y.,  for  the  construction  of  concrete  side- 
walks in  the  village.  Specifications  for  the 
work  may  be  obtained  of  L.  E.  Van  Etten. 
Engineer,  12  and  14  Lawton  St.,  New  Ro- 
ehelle,  N.  Y.  E.  D.  Wakeman  is  Village 
Clerk. 

®The  contract  for  paving  Central  Ave.,  in 
Lancaster,  N.  Y.,  has  been  awarded  by  the 
Village  Board  to  the  Niagara  Construction 
Co.,  for  $37,949.  The  contract  calls  for  a 
brick  pavement  and  a  curbing  of  Medina  sand- 
stone. 

The  Jersey  Corporation  Co.  submitted  the 
lowest  bid  to  the  City  Council  of  Newburgh. 
N.  Y.,  D.  J.  Coutant  city  clerk,  for  furnishing 
the  necessary  labor  and  material  for  the  per- 
manent improvement  by  paving  or  repaving 
of  Golden  and  Water  Sts.,  between  Broadway 
and  South  St.  The  work  will  include  the  fol- 
lowing approximate  quantities :  6,450  sq.  yds. 
of  pavement,  10  cu.  yds.  of  extra  concrete,  12 
catch  basins,  4  sewer  manholes,  5,000  lin.  ft. 
curbstone,  etc.    Bids  were  received  July  25. 

The  Village  Trustees  of  Freeport.  L.  I., 
have  decided  to  spend  the  $50,000  appropria- 
tion voted  at  the  spring  election  for  perma- 
nent improvements  to  roads  on  Peekskill 
gravel. 

The  citizens  of  Penn  Yan,  N.  Y.,  on  July 
24.  it  is  reported,  voted  the  issuance  of  bonds 
to  the  amount  of  $75. Odd  for  the  purpose  of 
paving  Main  and  East  Main  Sts.,  with  brick. 

North  Dakota. 

®The  Northern  Construction  &  Engineer- 
ing Co.  of  Grand  Forks,  X.  Dak.,  has  been 
awarded  the  contract  by  the  city  of  Bemidji, 

Minn.,  for  the  construction  of  about  21.   sq. 

yds.  of  concrete  paving  for  90  cts.  per  sq.  yd. 
Bids  were  opened  July  24  by  George  Stein, 
city  clerk. 

Following  bids  were  received  by  the  city  of 
Fargo,  N.  Dak.,  for  the  construction  of 
creosote  block,  vitrified  brick,  Westrumite 
and  concrete  pavements  on  First  Ave.  North, 
between  Roberts  St.  and  Fifth  St.  North,  and 
the  alleys  in  blocks  1  and  2,  Roberts'  addition, 
and  block  1,  Keeney  and  Dewitt"s  addition 
(Frank  L.  Anders,  city  engineer:  James  Ken- 
nedy, Fargo,  creosote  block,  $2.54 :  S.  Birch  & 
Sons,  creosote  block,  $2.76;  General  Con- 
struction Co.,  Minneapolis,  Minn.,  creosote 
block,  $2.95 ;  James  Kennedy.  Fargo,  brick, 
$2.54:  S.  Birch  &  Sons,  brick,  $2.56;  James 
Kennedy.  Westrumite,  $1.94:  S.  Birch  &  Sons, 
Westrumite,  $2.16:  James  Kennedy,  concrete, 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


5o 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  s. 


$1.20;  S.  Birch  &  Sons,  concrete,  $1.49;  Robt. 
Johnson,  concrete,  $1.89.  The  approximate 
quantities  are  as  follows :  First  Ave.,  4,654 
sq.  yds.  paving,  curb  to  be  reset,  1,080  lin.  ft., 
and  3,245  sq.  yds.  alley  paving. 

Ohio. 

4*Bids  will  be  received  until  2  p.  m.,  Aug. 
9,  by  Commissioners  of  Franklin  County, 
Columbus,  O.,  for  necessary  labor  and  ma- 
terial for  the  following  road  work :  For  im- 
proving and  macadamizing  the  Hilliard  and 
Darby  Creek  Road  to  its  intersection  with 
the  National  Road  about  one  mile  west  of 
Alton,  located  in  Brown  and  Prairie  Town- 
ships, being  about  7  4-10  miles  in  length.  Im- 
proving Harrisburg  Road,  from  the  Bis- 
singer  Road  to  the  south  corporation  line 
of  Grove  City,  located  in  Jackson  Township, 
by  grading,  draining  and  macadamizing.  For 
furnishing  and  applying  the  binder  material 
for  the  improvement  of  the  Harrisburg  Road, 
from  the  Bissinger  Road  to  the  south  cor- 
poration line  of  Grove  City,  Ohio,  estimated 
to  require  47,466  gals,  heavy  binder  road  as- 
phalt or  heavy  binder  road  tar.  For  grading, 
draining  and  macadamizing  the  Harrisburg 
Road,  from  the  south  corporation  line  of 
Grove  City  to  the  east  corporation  line  of 
Harrisburg,  in  Jackson  and  Pleasant  Town- 
ships. For  grading,  draining  and  macadam- 
izing the  Jones  Road,  from  the  Geyer  Free 
Turnpike  to  the  Alton  and  Darby  Pike,  a 
distance  of  about  one  mile,  and  located  in 
Brown  Township.  For  improving  by  grad- 
ing, draining,  curbing  and  paving  of  Cleve- 
land Ave.,  from  the  intersection  of  the  north 
corporation  line  of  Columbus,  Ohio,  to  the 
north  corporation  line  of  Linden  Heights. 

•J»Bids  will  be  received  until  noon,  Aug.  22, 
by  H.  H.  Canfield,  Clerk.  Village  of  Cleve- 
land Heights.  O.,  at  the  village  or  309  Beck- 
man  Bldg.,  Cleveland,  O.,  for  the  furnishing 
of  labor  and  material  for  the  improvement 
of  Edgehill  Road  from  the  east  line  of  Over- 
look Road  to  the  west  line  of  Coventrv  Road, 
by  establishing  a  grade,  grading,  draining, 
paving  the  same  with  brick,  asphalt,  or  mac- 
adam and  constructing  sidewalks,  according 
to  the  plans  and  specifications  on  file  at  the 
office  of  said  clerk  at  the  Town  Hall,  and  at 
the  office  of  The  F.  A.  Pease  Engineering 
Company,  at  No.  931  Williamson  Bldg., 
Cleveland.  O.  Bids  will  also  be  received  by 
said  Clerk  at  said  places  and  time  for  fur- 
nishing the  material  and  labor  necessary  for 
the  improvement  of  Overlook  Road  from  the 
city  limits  to  the  west  line  of  Coventry  Road, 
by  establishing  a  grade,  grading,  draining, 
paving  the  same  with  brick,  asphalt  or  mac- 
adam and  constructing  sidewalks,  according  to 
the  plans  and  specifications  on  file  at  the 
office  of  Clerk  at  the  Town  Hall,  and  at  the 
office  of  Company. 

•{■Bids  will  be  received  until  11  a.  m.,  Aug 
11,  by  Morrow  County  Commissioners,  Mt. 
Gilead,  O.,  for  the  repairing  of  the  Denmark 
and  South  Canaan  pikes  road.  Specifications 
can  be  seen  at  the  office  of  the  county  auditor 
or  David  Underwood,  county  surveyor. 

■{•Bids  will  be  received  until  Aug.  4  by  C. 
Taylor,  village  clerk,  Arcanum,  O.,  for  the 
grading,  draining  curbing,  constructing  of 
sewers  and  otherwise  improving  portions  of 
various  streets  in  the  village. 

®Garrigan  Bros.,  Valentine  Bldg.,  Toledo. 
O.,  have  been  awarded  the  contract  by  the 
Lucas  County  Commissioners,  Toledo,  for  re- 
pairing the  Jerusalem  stone  road  No.  4  for 
$27,167.  The  work  includes  scarifying,  re- 
crowning  and  macadamizing.  Bids  were 
opened  July  25. 

•"  ountv  Surveyor  George  K.  Dwycr,  Mar- 
ion, O.,  has  sold  the  Tron  pike,  located  in 
Montgomery  township,  to  Hofftetter  &  Daw- 

011  for  $7,711  The  pike,  which  is  13,150 
ft.  long,  is  It)  be  completed  by  Dec.  1.  Other 

bidden  were:  Oberlander  &  Oberlander, 
Bucyrui  $7,9H;  E.  C.  Brady,  $8,000;  L.  L. 
Viler.  $9,666,  and  E.  E.  Drake,  $8,162. 

•  I  i.  ("ommi  inner;  of  Hamilton  County, 
Cincinnati,  O.,  have  awarded  the  following 
eontraets  for  road  work:  Repair  of  Indian 
Hill  \ve  ,  F.  F..  Schroeder,  $9,740;  improve- 
ment of  Sharon  Ave.,  Sharon  to  Glendale, 


J.  P.  Hunley,  $10,349;  improvement  Spring- 
field road,  Hamilton  pike  to  Colerain  pike, 
H.  E.  Steele,  $11,713;  concrete  bridge  at  the 
intersection  of  German  and  Compton  roads, 
P.  Praechter,  .$2,149. 

®The  Marion  County  Commissioners,  Mar- 
ion, O.,  have  awarded  M.  W.  Shaw  and  L. 
D.  Unoapher  the  contract  for  piking  the  Card- 
ington  road  to  the  Steiner  Corners,  a  distance 
of  four  miles,  for  $17,000. 

The  contract  for  the  construction  of  ap- 
proximately 1,500  ft.  of  road  improvement  at 
what  is  known  as  the  Ruff  bridge  in  Center 
township  with  either  slag  or  stone,  for  which 
bids  were  opened  by  the  Board  of  County 
Commissioners,  Bryan,  O.,  on  July  24,  has  not 
been  awarded. 

Adams  Bros,  of  Zanesville,  O.,  on  July  24 
submitted  the  lowest  bids  to  the  village  of 
Oberlin,  O.,  for  paving  Vine  St.  with  brick, 
$3,114;  Reamer  PL,  with  brick,  $2,722;  Mor- 
gan St.,  with  brick,  $5,690;  Woodland  Ave., 
with  brick,  $6,483 ;  N.  Pleasant  St.,  with  brick, 
$8,149:  Walnut  St.,  with  brick,  $3,147;  Grove- 
land  St.,  with  brick,  $6,360.  W.  F.  Schickler 
is  village  clerk  and  engineer. 

The  Town  Council  of  Pleasant  Ridge,  O., 
has  passed  an  ordinance  to  build  Carthage 
pike  from  Woodlawn  to  Courtleo.  Bids  are 
now  being  advertised  for  the  improvement  of 
Forest  Place,  from  Montgomery  Ave.  to  Sec- 
tion. The  Council  also  provided  a  sum  of 
$2,000  to  lay  sidewalk  on  both  sides  of  Gay 
St.,  and  Fern  Ave.,  one  side  of  Williams  Ave., 
between  Liberty  and  Logan  and  one  side  of 
Locust  between  Woodford  road  and  Williams 
Ave. 

The  County  Commissioners  at  Girard,  O., 
have  sold  bonds  amounting  to  $50,000  for  the 
construction  of  good  roads  in  Liberty  Town- 
ship. 

Surveyor  Gehres  of  Summit  County,  Ak- 
ron, O.,  has  completed  the  survey  of  the 
Manchester  road  to  Lockwood's  Corners,  and 
the  work  will  be  continued  to  Manchester. 
The  road  will  probably  not  be  bricked  until 
next  summer. 

Oklahoma. 

State  Highway  Commissioner  Suggs  of  Ok- 
lahoma has  organized  the  Johnson  County 
Highway  Association  at  Milburn,  the  follow- 
ing officers  being  elected:  J.  W.  Milburn  of 
Milburn,  president;  G.  W.  Lowrey  of  Tish- 
omingo, vice-president ;  S.  L.  Barnes  and 
Roud  Ream  of  Wapanucka,  secretary  and 
treasurer. 

The  Commissioners  of  Tulsa  County,  Tul- 
sa, Okla.,  will  call  an  election  late  in  August 
or  early  in  September  to  vote  upon  a  good 
roads  proposition  involving  $600,000  worth  of 
bonds.  The  Commissioners  have  been  asked 
to  establish  a  road  district  containing  seven 
townships  and  250  sq.  miles,  including  the 
city  of  Tulsa  and  Skiatook,  Red  Fork.  Brok 
en  Arrow,  Turley,  Owasso  and  Red  Fork. 

All  of  the  downtown  section  of  Eufaula, 
Okla.,  will  be  paved  during  this  month.  The 
streets  will  be  70  ft.  wide,  with  15  ft.  cement 
walks  on  each  side.    C.  W.  Gust  is  Mayor. 

Oregon. 

®The  contract  for  paving  02  blocks  of  Mc- 
Minnville,  Ore.,  streets  has  been  awarded  to 
the  Warren  Construction  Co.  of  Portland  at 
an  approximate  cost  of  $120,000.  The  paving 
will  be  bitulithic  and  will  include  all  the  busi- 
ness seceion  and  a  part  of  the  residence  sec- 
lion.  The  contract  price  is  $2  per  sq.  yd.  The 
excavation  price  is  $0.60  per  cu.  yd. 

®The  city  of  flood  River,  Ore.,  II.  B. 
Langille,  city  recorder,  has  awarded  the  fol- 
lowing contracts  for  grading,  paving  and 
storm  sewers,  for  which  bids  were  opened 
Inlv  10:  W.  G.  Aldred  Co.,  Hood  River, 
grading,  5.12(1  cu  yds..  $3,225;  R.  I).  Could 
Co.,  Hood  River,  950  ft.  of  12-in.  sewer.  1,070 
ft.  of  10-in.  sewer,  50  ft.  of  6-in.  sewer,  8 
catchbasins,  one  manhole,  380  cu.  yds  sewer 
excavation,  $1,830;  Chas.  Johnson  &  Co.,  The 
Dalles,  Ore  ,  111, 050  sq  yds  of  concrete  paving 
at  $1  50  pri  si|  yd  .  6.050  lin  ft  of  concrete 
curb  at  39  cts  per  lin.  ft.,  2,950  sq.  yds.  of  con- 
crete gutter  al  $1.65  per  sq.  yd. 

Governor  West  of  Oregon  has  heen  asked 


by  a  number  of  towns  of  the  state  to  urge  a 
special  session  of  the  legislature  to  consider 
necessary  legislation  for  good  roads. 

Pennsylvania. 

®The  City  Councils  of  Johnstown,  Pa.,  de- 
cided to  pave  Highland,  Grove  and  Park  Aves. 
with  asphalt  macadam.  Contracts  for  the 
work  have  been  let  to  the  lowest  bidder,  the 
Baker-Owen  Engineering  Co.,  at  the  follow- 
ing figures :  Grove  Ave.,  $1.20  per  sq.  yd. ; 
Park  Ave.,  $1.06  per  sq.  yd.,  and  Highland 
Ave.,  $1.06  per  sq.  yd. 

®The  contracts  for  the  furnishing  of  brick 
for  the  10  roads  that  are  proposed  to  be  im- 
proved by  Washington  County.  Washington, 
Pa.,  have  been  let  as  follows :  United  Fire 
Brick  Co.,  Uniontown,  four  miles  of  the  Coal 
Center-Pike  Run  road,  at  $0.60.9  per  sq.  yd.; 
West  Alexander-Burnsville  road,  three  miles, 
at  $0.66.15  per  sq.  yd. ;  and  the  Beallsville- 
Zollarsville  road,  two  and  one-tenth  miles,  at 
$0.63  per  sq.  yard.  It  is  estimated  that  there  are 
27,500  and  14,850  sq.  yds.  respectively  in  these 
roads.  The  Pennsylvania  Clay  Co.  of  Pitts- 
burg was  awarded  the  Finneyville-Thomas 
road,  three  and  five-tenth  miles,  at  $0.65.1  per 
sq.  yd,  and  2,900  ft.  on  the  Washington- 
Cemetery  road,  Upper  Ten  Mile  Plank  road, 
at  $0.63  a  sq.  yd.  It  is  estimated  that  there  are 
27,500  and  5,800  sq.  yds.  of  paving  respec- 
tively in  these  roads.  The  Pittsburg  Buffalo 
Co.  secured  the  Cross  Creek  road,  two  and 
eight-tenth  miles,  at  $0.54.25  per  sq.  yd. ;  the 
Houston-West  Middletovvn  road,  one  and 
five-tenth  miles,  at  $0.56  per  sq.  yd.  and  the 
Robb  Run  road,  one  mile,  at  $.54.25  per  sq. 
yd.  It  is  estimated  there  are  19,800,  10,700 
and  7,900  sq.  yds.  of  paving  respectively  in 
these  roads,  james  M.  Porter  of  Pittsburg 
secured  the  Taylorstown-"S"  bridge  road,  one 
and  six-tenth  miles,  and  the  Claysville-Beth- 
any  road,  one  and  six-tenth  miles,  at  $0.04.6 
each  per  sq.  yd.  It  is  estimated  there  are 
11,150  and  11,200  sq.  yds.  of  paving  in  "these 
roads  respectively. 

©Contracts  for  the  construction  of  10  sec- 
tions of  improved  highways  in  Washington 
County,  Washington,  Pa.,  totaling  22  miles, 
have  been  awarded  by  the  County  Controller 
and  the  County  Commissioners  as  follows, 
the  total  cost  being  $348,260,  of  this  amount 
$99,612  will  be  spent  for  paving  brick:  F.  J. 
Erbeck,  Homestead ;  The  Collins-Gordon  Co., 
Pittsburg;  Samuel  Gamble,  Carnegie;  Hast- 
ings &  Piper,  Charleroi ;  Reed  &  Liggett, 
Washington ;  and  William  Pickett  &  Co. 

State  Highway  Commissioner  Edward  M. 
Bigelow,  Harrisburg.  recently  conferred 
with  Engineer  Samuel  D.  Foster  and  Deputy 
Commissioner  Joseph  W.  Hunter,  concern- 
ing the  improvement  of  the  110  miles  of  road 
connecting  Pittsburg  and  Bedford.  It  has 
been  decided  to  put  a  force  of  men  to  work 
at  once  on  the  road.  Approximately  $300,000 
are  available  for  this  improvement. 

State  Highway  Commissioner  E.  M.  Bige- 
low of  Pennsylvania  has  appointed  as  assist- 
ant engineers  C.  W.  Hardt.  Wellsboro ; 
Arthur  W.  Long,  Scranton :  Edward  S.  Frey, 
York,  and  W.  A.  Wynn.  Pittsburg.  The 
Commissioner  has  outlined  the  work  to  be 
done  preliminary  to  taking  over  road  routes 
mentioned  in  the  Sproul  Main  Highway  bill. 
The  plan  is  to  start  surveys  as  soon  as  engi- 
neer corps  can  be  organized.  The  first  sur- 
vey will  be  made  *  between  Harrisburg  and 
Gettysburg  over  the  lines  of  the  old  Gettys- 
burg and  Harrisburg  turnpike.  The  first  bids 
will  be  opened  Aug.  2,  for  the  construction 
of  the  stretch  of  road  through  Lewistown 
"Narrows."  The  rebuilding  of  the  southern 
road  between  Ligonier  and  Bod  lord  will  he 
started  immediately. 

South  Dakota. 

4*Hids  will  be  received  until  1  p  m„  Aug. 
11.  by  H.  G.  Wilson,  Charles  Mix,  County 
Vuditor,  Wheeler.  S.  Dak.,  for  the  construc- 
tion and  grading  of  a  highway  on  the  town- 
ship line  about  1  mile  oast  of  Wagner  be- 
tween Sec.  3,  Township  95.  Range  63,  and 
Section  34.  Township  96,  Range  63  and  be- 
tween Section  .'.   Township  95.  Range  63.  and 


•J*  indicates  work  now  open  for  bids.    <•>  indicates  a  contract  let  recently. 
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Section  35,  Township  9t3,  Range  63,  Charles 
Mix  County,  S.  D. 

Tennessee. 

•{•Bids  will  be  received  until  noon,  Aug.  7, 
by  Blount  County  Pike  Commissioners, 
Maryville,  Tenn.,  for  grading  and  macadam- 
izing or  grading  alone  about  80  miles  of  pub- 
lic roads  in  Blount  County.  Plans  and  spec- 
ifications can  be  obtained  of  T.  F.  Cooper, 
Chairman  of  the  Commissioners. 

Maj.  R.  J.  Moscrip,  Civil  Engineer,  Cooke- 
ville,  Tenn.,  has  completed  the  survey  of  the 
turnpike  to  be  built  from  Celina,  Clay  Coun- 
ty, to  Cookeville,  via  Hilham,  Overton 
County. 

Texas. 

The  citizens  of  Commissioners'  Precinct 
Xo.  1  of  Childress  County,  Childress,  Tex., 
at  a  recent  mass  meeting  decided  to  vote  on 
the  proposition  of  issuing  $50,000  worth  of 
bonds  for  road  improvements  in  that  pre- 
cinct. 

An  election  will  be  held  in  Paducah,  Cottle 
County,  Tex.,  on  Aug.  14  for  the  purpose  of 
voting  on  the  issuance  of  bonds  in  the  sum  of 
$10,000  for  street  improvements. 

The  City  Council  of  Lubbock,  Tex.,  is  pre- 
paring to  let  the  contract  for  42,000  sq.  ft. 
of  concrete  sidewalks  in  the  business  portion 
of  the  town. 

The  City  Commissioners  of  Dallas,  Tex., 
on  July  21,  ordered  the  paving  of  Jefferson 
St.,  from  Tyler  to  Winnetka,  a  distance  of 
about  two  blocks.  J.  E.  Lee  is  Street  Com- 
missioner. 

The  citizens  of  Dallas  County,  Dallas,  Tex., 
county  seat,  on  July  22,  voted  the  issuance 
of  bonds  in  the  sum  of  $500,000  for  the  pur- 
pose of  making  further  improvements  of  the 
roads  of  the  county. 

The  City  Council  of  Paris,  Tex.,  has 
passed  resolutions  calling  for  the  paving  of 
North  18th  St.,  from  the  terminus  of  the 
present  paving  to  Provine  St.,  and  West 
Washington  from  South  Main  to  16th  St. 

The  City  Council  of  Teague,  Tex.,  has 
awarded  Civil  Engineer  J.  G.  Browne  of 
Houston  the  contract  to  make  plans  and  spec- 
ifications and  supervise  the  entire  construc- 
tion of  street  paving  contemplated  to  be  done 
under  the  recent  $30,000  bond  issue. 

The  City  Council  of  Bonham,  Tex.,  has 
decided  on  the  paving  of  Main  St.,  from  the 
Texas  &  Pacific  depot  to  Sixth  St.,  and  the 
public  square.  The  bonds  for  $100,000  voted 
for  this  purpose  have  been  approved  by  the 
Attorney  General  and  will  be  sold  in  the  near 
future. 

A  petition  has  been  circulated  among  the 
business  men  of  Richmond,  Tex.,  to  raise  a 
fund  of  $2,000  to  supplement  the  amount  of 
$5,000  set  aside  out  of  the  tax  fund  of  road 
district  No.  1  for  the  purpose  of  extending 


the  shell  road  from  a  point  near  the  Brazos 
River  bridge  to  beyond  Jones  Creek  bridge. 
S.  J.  Winston  is  interested. 

Vermont. 

•J«Bids  will  be  received  until  Aug.  7  by  city 
clerk,  Barre,  Vt,  for  the  construction  of  2,800 
sq.  yds.  of  granite  block  paving  on  concrete 
foundation  on  Main  St.  L.  X.  Thurston  is 
chairman  of  the  Street  Commission. 

®The  paving  committee  of  the  village  of 
Bellows  Falls,  Vt.,  W.  L.  Mandigo,  chairman, 
has  awarded  the  contract  for  the  necessary 
labor  and  material  for  grading  and  paving 
Bridge  St.  to  Robinson  &  Baldasaro  of  Bel- 
lows Falls,  for  $2.16  per  yard.  The  work  in- 
cludes 450  yds.  of  paving  and  700  ft.  of  curb- 
ing, total  cost  being  about  $3,500.  Bids  were 
opened  July  22. 

Virginia. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
23,  P.  St.  John  Wilson,  State  Highway  Com- 
missioner, and  Board  of  Supervisors.  Wise 
County,  Wise,  Va.,  for  the  construction  of 
about  272,000  sq.  yds.  of  macadam  to  be  laid 
on  road  bed  already  graded.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  noon,  Aug.  5, 
by  county  clerk,  Fincastle,  Va.,  for  the  con- 
struction of  one  or  two  miles  of  macadam 
road  near  Buchanan,  Va.,  in  Botetourt  Coun- 
ty, on  old  macadam.  P.  St.  J.  Wilson  is 
State  Highway  Commissioner,  Richmond,  Va. 

Engineers  Peyton  B.  Winfree  and  C.  L. 
DeMott.  designated  bv  the  Lynchburg,  Va., 
Automobile  Club,  to  view  the  proposed  route 
of  the  road  from  Lynchburg  to  Natural 
Bridge,  have  reported  the  route  feasible.  The 
road  would  be  36  miles  long. 

The  City  Council  of  Alexandria,  Va..  has 
passed  a  bill  calling  for  the  paving  of  Cam- 
eron St.,  between  Pitt  and  Washington  Sts. 
Washington. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug.  7, 
by  City  Council  at  the  office  of  J.  F.  Geoghee- 
gan,  city  clerk,  Vancouver,  Wash.,  for  the  im- 
provement of  Franklin  St.  from  the  north 
line  of  23d  St.  to  the  south  line  of  26th  St., 
Daniel  St.  from  the  north  line  of  23d  St.  to 
the  south  line  of  26th  St.,  Columbia  St.  from 
the  north  line  of  23d  St.  to  the  south  line  of 
26th  St.,  23d  St.  from  the  west  line  of  Frank- 
lin St.  to  the  west  line  of  Main  St.,  25th  st. 
from  the  east  line  of  Franklin  St.  to  the  west 
line  of  Columbia  St.,  all  in  the  city  of  Van- 
couver. 

®The  Board  of  Public  Works  of  Belling- 
ham,  Wash.,  has  awarded  the  contract  for 
the  paving  of  Dupont  St.,  with  bitumass  to 
the  Northwest  Bitumass  Co.,  for  $10,520.  The 
street  will  be  paved  from  Prospect  to  Broad- 
way. C.  Roberts  at  $12,306,  submitted  the 
lowest  bid  on  asphalt. 


The  Pierce  County  officials,  Tacoma,  Wash., 
plan  to  connect  the  highway  which  is  being 
completed  by  Yakima  County,  North  Yakima, 
by  a  12-mile  road  to  the  borders  of  that 
countv  with  Tacoma.  The  improvement  will 
cost  the  county  $300,000.  W.  J.  Roberts  is 
State  Highway  Commissioner. 

Wisconsin. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Aug.  7,  by  Department  of  Public  Works,  city 
hall,  Milwaukee,  Wis.,  for  furnishing  neces- 
sary labor  and  material  for  the  construction 
of  cement  sidewalks,  cement  curb  or  combi- 
nation curb  and  gutter  (grading  and  mac- 
adamizing to  be  let  separately)  on  portions  of 
nine  streets.  H.  E.  Briggs  is  commissioner  of 
public  works. 

®The  City  Council  of  Green  Bay,  Wis., 
has  awarded  the  following  contracts  for  im- 
proving four  pieces  of  streets :  McGrath 
Construction  Co.,  laying  sandstone  block 
pavements  on  Dousman  from  the  river  to 
Broadway  and  on  East  Walnut  from  the 
bridge  to  Washington,  and  to  improve  Con- 
gress St.,  with  concrete;  John  Brogan,  to 
pave  Spring  St.  with  concrete. 

The  Wisconsin  State  Highway  Commis- 
sion, created  by  the  new  law  appropriating 
$385,000  annually  for  construction  and  im- 
provement of  highways  in  the  state,  will  be 
composed  of  the  following :  John  A.  Hazel- 
wood,  Jefferson,  Wis. :  John  S.  Owen,  Eau 
Claire,  Wis. ;  J.  H.  Van  Doren,  Birnamwood, 
Wis. 

Canada. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
14,  by  E.  A.  Poulain,  secy.-treas.,  at  the  office 
of  the  municipality,  St.  Vital,  Man.,  for  the 
construction  of  bituminous  pavement  on  St. 
Mary's  Road,  18  ft.  in  width,  with  one  curb, 
approximate  length,  one  mile.  Specifications, 
forms  of  tenders,  and  information  may  be  ob- 
tained at  the  office  of  the  municipal  engineer. 
Mr.  G.  Mullon,  372  St.  Jean  Baptiste  St.,  St. 
Boniface,  Man. 

•{•Bids  will  be  received  until  8  p.  m,,  Aug. 
14,  by  E.  A.  Poulain,  secy.-treas..  Riel  P.  O., 
Alan.,  at  the  municipal  office,  St.  Vital,  Man., 
for  a  bituminous  pavement  as  follows :  Pem- 
bina highway,  20  ft.  in  width,  with  two  curbs, 
approximate  length,  3%  miles.  Specifications, 
forms  of  tender,  and  information  may  be  ob- 
tained at  the  office  of  the  municipal  engineer, 
D.  R.  Baribeault,  607  Builders'  Exchange. 
Winnipeg. 

®The  town  of  Goderich,  Ont,  L.  L.  Knox, 
clerk,  has  awarded  the  Tarlithic  Paving  & 
Construction  Co.  of  Chatham,  Ont.,  the  con- 
tract for  furnishing  and  laying  approximately 
12.800  lin.  ft.  of  storm  sewers,  building  man- 
holes, catch  basins,  etc.  M.  G.  Cameron  is 
mayor.    Bids  were  opened  June  15. 
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Colorado. 

•{•Bids  will  be  received  until  Aug.  20,  by  A. 
M.  Browning,  Engineer,  Norwood,  Colo.,  for 
adding  about  57,000  cu.  yds.  of  earth  work  to 
a  15  ft.  dam.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

At  a  special  meeting  of  the  directors  of 
the  Hardscrabble  Irrigation  District  held  at 
Wetmore  on  July  26.  a  resolution  was  passed 
urging  the  directorate  to  take  all  steps  neces- 
sary for  immediate  consummation  of  the 
project.  H.  L.  Heishey  is  Chief  Engineer 
of  the  district. 

California. 

The  Palo  Verde  Mutual  Water  Co.,  accord- 
ing to  advices  from  Palo  Verde,  Cal.,  has 
engineers  at  work  running  lines  along  each 
section  and  half  section  and  securing  data 
from  which  to  determine  the  most  advan- 
tageous points  for  ditches,  dikes,  etc.,  and  to 
make  the  irrigation  system  for  the  entire  val- 
ley uniform. 

Florida. 

The  Tippecanoe   Securities   Co..  Scranton. 


Pa.,  with  large  land  holdings  in  the  southern 
end  of  St.  Johns  county,  is  planning  to  ex- 
pend $150,000  for  improvements  to  include 
drilling  additional  wells,  extending  the  canals 
and  ditches,  and  cleaning  the  lands. 

Illinois. 

•{•Bids  will  be  received  until  _>  p.  m.,  Aug. 
21,  by  Commissioners  of  Raymond  Drainage 
District  at  the  office  of  Robert  D.  Gregg,  En- 
gineer. Kankakee.  111.,  for  the  construction 
of  the  entire  district.  The  kind  of  work  to 
he  let  is  principallv  as  follows :  Main  Open 
Ditch:  5,000  Hn.  ft.',  14  ft.  base— slope  1  to  1 : 
1.000  lin.  ft.,  12  ft.  base— slope  1  to  1 :  4,100 
lin.  ft.,  10  ft.  base— slope  1  to  1 ;  4,000  lin.  ft.. 
8  ft.  base— slope  1  to  1 :  1,600  lin.  ft..  6  ft. 
base — slope  1  to  1.  Vanderwater  Branch — 
Open  Ditch :  2,700  lin.  ft.,  6  ft.  base— slope 
1  to  1;  3,800  lin.  ft.,  4  ft.  base— slope  1  to  1. 
Tile  Main:  1,000  lin.  ft..  16  No.  1  shale  drain 
tile:  1,100  lin.  ft.,  15  No.  1  shale  drain  tile; 
1.400  lin.  ft.,  12  No.  1  shale  drain  tile.  For 
full  particulars  see  map.  plans,  profiles  and 
specifications,  and  consult  R.  D.  Gregg. 


Continuance  has  been  granted  until  Sept. 
4  by  County  court'  at  Edwardsville  on  a  hear- 
ing for  the  formation  of  a  Wood  River  Levee 
and  Drainage  District.  It  is  stated  that  peti- 
tions filed  by  objectors,  for  more  than  enough 
to  dissolve  the  district,  have  been  withdrawn. 

At  a  recent  meeting  of  the  County  Court 
at  Edwardsville,  a  continuance  to  the  com- 
missioners for  the  Silver  Creek  Drainage  Dis- 
trict until  Aug  7,  was  granted.  The  commis- 
sioners are  R.  F.  Tunnell.  Jacob  Weber  and 
H.  L.  Schaefer. 

The  following  have  been  appointed  commis- 
sioners of  the  recently  organized  Wayne  City- 
Drainage  District :  William  M.  Goudy.  for- 
mer editor  of  the  Wayne  County  Press ;  Dr. 
Thomas  Jefferson  Hilliard  of  Fairfield,  and 
John  E.  Bond  of  Aden.  Hamilton  County. 
The  system  will  cost  approximately  SlOO.oOn 

Indiana. 

®Bids  were  opened  July  22  at  the  office  of 
the  County  Surveyor.  Winchester,  for  con- 
structing the  Benj.  F.  Green  Ditch.  The  con- 
tract for  tile  was  let  to  the  Ridgeville  Tile 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Co.,  Ridgeville,  Intl.,  at  $454.  Contract  for 
labor  was  let  to  John  Dull,  Winchester,  Ind., 
at  $1,175. 

Iowa. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
22,  by  J.  A.  Terry,  Pocahontas  County  Audi- 
tor, Rockwell  City,  la.,  for  the  necessary  labor 
and  material  for  the  construction  of  Joint 
Drain  No.  40-79  in  Pocahontas  and  Calhoun 
Counties.  The  approximate  number  of  feet 
of  the  different  sizes  of  tile  are  as  follows: 
3,700  ft.  32-in,  1,150  ft.  30-in,  2,000  ft.  28-in., 
4,100  ft.  26-in.,  4,100  ft.  24-in.,  5,900  ft.  22-in., 
1,000  ft.  20-in.,  1,500  ft.  18-in.,  2,900  ft.  16-in., 
1,400  ft.  15-in.,  3,850  ft.  14-in.,  7,145  ft.  12-in, 
8,124  ft.  10-in.,  4,363  ft.  8-in,  1,467  ft.  7-in. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
8  by  E.  M.  Callender,  County  Auditor,  Clar- 
ion, la.,  for  the  construction  of  open  ditch 
No.  55  in  Wright  County.  The  work  will  in- 
clude 10,000  ft.  of  ditch  with  4  ft.  bottom, 
average  depth  9.53  ft.  including  47,087  cu.  yds. 
and  10,700  ft.  of  ditch,  with  4  ft.  bottom  "and 
average  depth  of  7.93,  including  39,540  cu.  yds. 

G.  L.  Mechem,  Clarion,  la.,  is  Construction 
Engineer. 

•{•Bids  will  be  received  until  9  a.  m..  Aug. 
2,  by  City  Council  of  Des  Moines,  la.,  for  the 
improvement  of  the  channels  of  the  Des 
Moines  and  Raccoon  Rivers  in  that  city  con- 
sisting of  the  excavation  of  new  channels, 
construction  of  levees,  mattresses,  riprap  and 
concrete  retaining  wall,  the  cost  of  which  is 
estimated  at  $200,000.  Horace  Susong  is  City 
Clerk. 

Michigan. 

•{•Bids  will  be  received  until  Aug.  3,  by  J. 

H.  Edinger,  County  Drainage  Commissioner, 
at  the  residence  of  J.  W.  Kuhn  about  four 
miles  east  of  Reading,  Mich.,  for  the  con- 
struction of  the  Pletcher  Tile  Drain.  The 
work  will  include  furnishing  2,356  ft.  of  12- 
in.  drain;  1,059  ft.  of  10-in.  and  1,056  ft.  of 
8-in.  drain  tile  f.  o.  b.  Reading,  Mich. 

Minnesota. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
24,  by  S.  G.  Iverson,  State  Auditor,  St.  Paul. 
Minn.,  for  the  construction  of  State  Drainage 


Ditch  Xo.  95  located  in  Roseau  and  Kittson 
counties  and  containing  about  1,800,000  cu. 
yds.  of  material.  It  will  consist  of  a  main 
ditch,  two  lateral  ditches  and  six  branch 
ditches  aggregating  95  miles.  George  A.  Ralph 
is  State  Drainage  Engineer. 

•{•Bids  will  be  received  until  noon,  Sept.  1, 
by  Board  of  Park  Commissioners,  J.  A.  Ridg- 
way,  Secy.  Minneapolis,  Minn.,  for  dredging 
in  Cedar  Lake  and  for  filling  low  lands  and 
boulevards  adjacent.  The  work  will  include 
approximately  200,000  cu.  yds.  Each  bid  must 
be  accompanied  by  a  certified  check  for  $1,- 
000,  payable  to  C.  A.  Bloomquist,  City  Treas- 
urer. 

Mayor  Keller  of  St.  Paul  may  recommend 
to  the  Ramsey  County  Commissioners  that 
the  county  purchase  a  dredge  for  use  in  the 
Ramsey  County  lakes.  County  Surveyor  Arm- 
strong, St.  Paul,  estimates  that  a  dredge  can 
be  purchased  for  from  $6,000  to  $10,000. 

Petitions  have  been  filed  with  J.  H.  Kar- 
seratt,  County  Auditor,  Lesueur  Center,  Minn., 
for  the  construction  of  Countv  Ditches  Nos. 
36  and  37. 

Mississippi. 

•{•Bids  will  be  received  until  11  a.  m..  Aug. 
18.  by  Capt.  J'/A.  Woodruff,  U.  S.  Engineer, 
Yicksburg,  Miss.,  for  constructing  about  960,- 
000  cu.  yds.  of  earthwork  in  the  Third  Dis- 
trict. Specifications  may  be  had  upon  appli- 
cation to  the  engineer. 

Missouri. 

•{•Bids  will  be  received  until  Aug.  15,  by- 
Brooks  &  Jacoby,  Engineers,  Shukert  Bldg.. 
Kansas  City,  Mo.,  for  the  construction  of  6 
to  13  miles  of  drainage  ditch  in  Big  Creek 
Drainage  District  No.  1,  Henry  and  Johnson 
Counties,  Mo.  The  ditch  will  have  a  12  ft. 
base  17  ft.  deep.  The  work  is  suitable  for  a 
floating  dredge.  The  cost  of  the  work  is  $100.- 
000. 

Montana. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
25,  by  U.  S.  Reclamation  Service,  Department 
of  Interior,  St.  Ignatius,  Mont.,  for  the  con- 
struction of  the  North  Middle  and  South 
Pablo  dams  and  about  8%  miles  of  adjacent 
canals,  involving  the  placing  of  about  234.1 101 1 


cu.  yds.  of  earth  embankment  in  the  dams  and 
the  excavation  of  about  200,000  cu.  .yds.  of 
material  from  canals.  The  work  is  located 
from  2  to  5  miles  south  of  Poison.  Mont.,  on 
the  Flathead  project. 

•{•Bids  will  be  received  until  3  p.  in.,  Sept. 
1,  by  United  State's  Reclamation  Service, 
Huntley,  Mont.,  for  the  construction  of  earth 
work  and  structures,  extension  of  the  Main 
and  High  Line  canals,  Huntley  project  and 
the  lateral  systems  thereunder  in  the  vicinity 
respectively  of  Bull  Mountain  and  Anita. 
Mont. 

North  Carolina. 

Preliminary  surveys  have  been  completed 
for  the  Cold  Water  Creek  Drainage  Dis- 
trict. The  canal  will  be  about  10  miles  long. 
T.  F.  Wetmore,  Lumberton,  N.  C.  is  Engi- 
neer. 

Tennessee. 

®The  St.  Francis  Levee  Board  has  awarded 
a  contract  to  Lowrance  Bros.,  Memphis,  Tenn., 
for  extensive  enlargement  work  on  the  loop 
around  the  old  Holly  Bush  crevasse,  a  short 
distance  above  Memphis. 

Texas. 

The  irrigation  of  22,000  acres  of  land  is 
planned  by  a  company  composed  of  E.  C. 
Sturgis,  Denison,  Tex. :  J.  R.  Black,  Cotulla. 
Tex.,  and  L.  C.  Cole.  Fort  Worth.  The  plans 
include  the  construction  of  a  dam.  The  pro- 
ject will  cost  about  $1,000,000. 

Utah. 

S.  W.  Ross,  of  Lehi,  has  asked  permission 
from  the  county  commissioners  at  Provo,  to 
drive  a  number  of  artesian  wells  along  the 
county  road  between  Lehi  and  American 
Fork.  The  water  secured  from  the  wells  is 
to  be  pumped  to  the  bench  land  north  of 
American  Fork. 

Bids  were  opened  July  20  by  the  Rock  Can- 
yon, Irrigation  Co.  at  Provo  for  the  exten- 
sion of  the  Rock  Canyon  tunnel  200  ft.  further 
into  the  mountain.  W.  F.  Olsen  and  Parley 
Peay  were  the  lowest  bidders,  their  bid  being 
$10  a  foot  for  widening  the  300-ft.  tunnel  now 
constructed  and  extending  it  an  additional  208 
ft.,  with  cement  bottom. 


Alebama. 

The  Business  Men's  Association  of  Stev- 
enson, Ala.,  has  appointed  a  committee  to  in- 
vestigate the  feasibility  of  having  a  modern 
and  complete  water  works  system.  It  is 
planned  to  construct  a  reservoir  and  lay 
mains  throughout  the  principal  streets  of  the 
town. 

Arkansas. 

Plans  for  water,  electric  light  plants  and 
sewer  system  for  Clarksville,  Ark.,  are  being 
prepared  by  R.  L.  Goodman.  The  improve- 
ments will  extend  to  all  parts  of  the  city  ex- 
cept to  a  few  sparsely  settled  sections.  Two 
wells  will  furnish  the  water  supply. 

California. 

Thjp  Union  Water  Co.,  has  signed  articles 
of  incorporation  in  the  Superior  (Hurt.  Mar 
tircz,  Cal.   A  water  system  will  be  construct- 
ed  in    Martinez,     Tlx    directors  are:    W.  T. 

Barnett,  \  \>>  Raw,  B.  W.  Vincent.  P.  Kent 

and  T    B.  Madison. 

Colorado. 

•|>Bidl  will  lie  received  until  *  p  ill.,  Auk 
1<i.  by  Mattie  A  Hums.  Town  Clerk,  Olathc, 
Colo.,  for  the  construction  of  a  water  works 
systrin.  A  wrtilicd  check  i<rr  $1<I,(MK|  must 
be  tiled  with  each  bid.     Plans  and  spceiliea 

ii,,n-.  maj  !•<■  obtained  of  M.  A  Bums,  Town 
CJerl  or  G  11  Sethnian,  Consulting  Engineer, 

I  >on\  cr,  Colo. 
VI'lic   I/ox  &  Smith  Construction  Co.  has 

been  awarded  tin-  contract  by  the  town  of 


Rock  vale,  Colo.,,  for  the  construction  of  the 
new  reservoir  to  supply  the  town  with  better 
water.  The  reservoir  will  be  150x75x14  ft., 
with  cement  bottom  and  top.  Pipes  will  be 
laid  up  Oak  St. 

The  town  of  Hayden,  Colo.,  is  preparing  to 
install  a  municipal  waterworks  system.  Peter 
O'Brien  of  Denver  is  preparing  the  plans  and 
estimates. 

The  Nunn  Townsite  Co.,  Nuan,  Colo.,  has 
asked  the  Town  Council  of  that  place  to  grant 
it  a  franchise  to  construct  a  water  works  sys- 
tem. 

The  City  Council  of  Bdulder.  Colt).,  has 
authorized  the  issuance  of  bonds  to  the 
amount  of  $125,000  for  the  completion  of  the 
Albion  dam  and  the  building  of  tht'  new  wa- 
terworks at  Silver  Lake.  Plans  and  speci- 
fications for  tlie  latter  are  Hearing  comple- 
tion    Fred  lhmgan  is  City  Engineer. 

Florida. 

The  city  of  Passagrille,  Ela.,  contemplates 
tin  installation  of  a  waterworks  system.  Ed- 
ward <j  Allen  of  St.  Petersburg,  is  Commis- 
sioner. ' 

Georgia. 

•{•Bids  will  be  received  until  J  p.  m.,  Aug. 
28,  by  Claude  Wbrrill,  Mayor,  Thomaston, 

Ga.i  for  furnishing  material  and  labor  for 
the  construction  of  a  water  works  and  sewer 

system  in  the  town  Plans  and  specifications 
aiaj  be  ..  en  .11  tie  office  of  R,  E  Rushin,  City 

Clerk,  or  J.   P.   Mil  iary  Co.  Empire  Bldg., 

Atlanta,  Ga.,  Engineers, 


Commissioner  of  Public  Works  Nisbct 
Wingtield  of  Augusta,  Ga.,  states  that  about 
$150,000  will  be  spent  on  the  waterworks  sys- 
tem within  the  next  two  years. 

The  city  officials  of  Vafldosta,  Ga..  contem- 
plate making  improvements  to  the  water  works 
system. 

Illinois. 

•{•Bids  will  be  received  until  Aug.  3,  1911, 
by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering to  the  Roseland  pumping  station. 
104th  St.  and  Stewart  Ave.,  470  cm.  yds.  of 
crushed  stone  and  280  cu.  yds.  torpedo  sand 

The  Illinois  Fire  Proof  Covering  Co.,  154 
W.  Randolph  St.,  Chicago,  has  submitted  t<> 
L.  E.  McGann,  Commissioner  of  Publh» 
Works,  Chicago,  a  bid  of  $3,725  for  furnish- 
ing all  material,  labor,  tools  and  appliarfces 
necessary  for  the  covering  of  the  boilers,  pip 
iiiK.  heater  and  smoke  flues  in  the  Roseland 
pumping  station,  104th  St.  and  Stewart  Ave. 
The  contract  has  not  been  awarded 
Indiana. 

•{•Rid*  will  be  received  until  8  p.  in. 
7,  by  Common  Council,  Crown  Point,  Ind., 
for  the  extension  of  water  mains  on  Ridge 
St.,  from  Clark  to  North  St.,  and  from 
the  corner  of  North  and  Ridge  Sts  .  to  Union 
St,     II    Y.   Parry  is  City  Clerk. 

Iowa. 

•J«  Uids  will  be  received  until  1"  a  m  .  Svm 
Ti,  bj  Cit)  Clerk,  Sioux  City,  fa,,  for  100  tons 
W  in.  (  lass  B  cast  iron  pipe  and  specials,  1  o. 


•It  IndfcStW  work  now  open  for  bids.    <•  indicates  a  contract  let  recently. 
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b.  Sioux  City.  G.  B.  Healy  is  Superintendent 
of  parks  and  public  property. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
8.  by  City  Council,  Cherokee,  la.,  for  the 
furnishing  and  laying  the  pipe  for  an  exten- 
sion of  1,600  ft.  more  or  less  of  6-in.  cast  iron 
water  pipe.    William  Shardlow  is  City  Clerk. 

The  Oscar  Claussen  Engineering  Co.,  514- 
615  Nat.  Ger.  Am.  Bank  Bldg.,  St.  Paul, 
Minn.,  has  submitted  its  report  on  the  cost  of 
development  of  a  water  power  on  the  Des 
Moines  River  at  Fort  Dodge,  la.,  to  the  City 
Council  of  that  citv.  The  estimated  cost  is 
$69,000. 

Kansas. 

The  citizens  of  Nickerson,  Kan.,  recently 
held  a  mass  meeting  to  consider  the  proposi- 
tion of  a  city  waterworks  system  and  lighting 
plant  being  established. 

The  J.  S.  Worley  Engineering  Co.,  206-7 
Reliance  Bldg.,  Kansas  City,  Mo.,  is  preparing 
plans  and  specifications  for  the  construction 
of  a  new  water  plant  for  the  city  of  Wichita, 
Kan.  R.  B.  Campbell  is  Commissioner  of 
Water  &  Lights. 

The  Citizens  of  Coffeyville,  Kan.,  on  July  25 
voted  against  the  issuance  of  bonds  for  the 
construction  of  a  filtration  plant  and  exten- 
sions to  water  works.  Carl  E.  Stromquist  is 
Supt  Ben.  L.  Jones  is  Commissioner  of  Wa- 
ter Works. 

Kentucky. 

®The  State  Board  of  Control  of  Charitable 
Institutions  has  awarded  the  contract  for  the 
laying  of  a  pipe  line  from  the  mains  of  the 
Louisville  Water  Co.,  in  Louisville,  Ky.,  to 
the  Central  Kentucky  Asylum  for  the  Insane 
at  Lakeland,  to  the  Central  Construction  Co.. 
of  Lexington  for  $61,700.  The  Board  of 
Control  has  also  decided  to  erect  an  elevated 
standpipe  on  the  grounds  at  Lakeland  at  an 
estimated  cost  of  $7,500. 

An  election  will  shortly  be  held  in  Madi- 
sonville,  Ky.,  to  vote  on  Bne  issuance  of  bonds 
in  the  sum  of  $75,000  for  the  construction  of 
water  works. 

Louisiana. 

®The  town  of  Winnfield,  La.,  has  awarded 
the  contract  for  the  sinking  of  a  deep  well  to 
Layne  &  Bowler  of  Houston,  Tex.  The  well 
is  to  furnish  a  flowing  capacity  of  200,000- 
gal.  per  24  hours.  Work  has  already  been 
started. 

Maryland. 

Chief  Engineer  Calvin  W.  Hendrick  of  the 
Sewerage  Commission,  Baltimore,  Md.,  has 
begun  an  investigation  into  the  possibilities, 
from  an  engineer's  viewpoint,  of  bringing 
water  through  conduits  from  McCall's  Ferry, 
on  the  Susquehanna  ri,ver,  to  Loch  Raven,  for 
use  by  the  city  of  Baltimore. 

Massachusetts. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
7,  by  Board  of  Public  Works,  Pittsfield. 
Mass.,  for  laying  water  pipe  in  town  of  Len- 
ox and  Washington,  Mass.  Information  and 
specifications  may  be  had  upoti  application  to 
A.  B.  Farnham.  Engineer  of  the-  Board  of 
Public  Works,  or  may  be  obtained  at  his  of- 
fice or  at  th|e  office  of  Hiram  A.  Miller, 
Consulting  Engineer,  8  Beacon  St.,  Boston, 
Mass.  The  plans  may  be  seen  at  either  of- 
fice. The  principal  item  of  work  is  laying 
about  3,800  ft.  of  18-in.  cast-iron  pipe. 

Michigan. 

®The'  Wickes  Boiler  Co.,  Saginaw,  Mich., 
has  been  awarded  the  contract  bv  the  city  of 
Saginaw  for  the  construction  and  setting  of  a 
water  tube  boiler  of  300  h.  p.,  in  the  boiler 
room  of  the  Eastern  District  Pumping  Sta- 
tion, for  $4,452.    Bids  were  opened  July  21.. 

^  Minnesota. 

®The  City  Council  of  Ada,  Minn.,  has 
awarded  the  contract  to  the  Swenson  Artesian 
Well  Co.,  of  Minneapolis,  Minn.,  to  dig  a  lt«- 
in.  artesian  well  to  supply  water  to  the  city 
plant.  It  is  also  planned  to  extend  the  sewers 
of  the  town. 

Following  bids  were  received  by  the  City 
Council  of  Mankato,  Minn.,  for  erecting  an 


auxiliary  waterworks  plant  for  East  Mankato 
in  general,  but  at  present  for  the  Lutheran 
seminary  in  particular,  to  consist  of  centrifu- 
gal pump,  a  motor,  steel  tower  100  ft.  high, 
and  a  tank  holding  60,000-gals.  of  water  with 
connections  with  the  reservoir :  Chicago 
Bridge  &  Iron  Works,  Chicago,  111.— 100  ft 
tower  and  60,000-gal.  tank,  $4,370 ;  90  ft.  tow- 
er, $4,200;  110  ft.  tower,  $4,540;  50,000-gal. 
tank  on  100  ft.  tower,  $3,850;  on  90  ft.  tower, 
$3,700;  on  110  ft.  tower,  $4,000;  pipe  lines,  etc., 
$1,070;  J.  G.  Robertson,  St.  Paul  Minn.— 
100  ft.  tower  and  60,000-gal.  tank,  with  20  h. 
p.  motor,  for  $7,200.  Add  $17  for  each  ft.  of 
addition  to  the  height  of  the  tower.  Deduct 
$520  for  50,000-gal.  tank;  R.  B.  Whitacre,  St. 
Paul— Pump  and  motor,  $948;  W.  D.  Lovell. 
Minneapolis — Plant  complete  according  to 
plans  and  specifications,  $7,425 ;  Des  Moines 
Bridge  &  Iron  Co.,  Des  Moines,  la. — Tower 
and  tank  holding  60,000-gal.  90  ft.  high,  $4,- 
340;  100  ft.  high,  $4,490;  110  ft.  high,  $4,- 
640;  holding  50,000-gals.,  90  ft.  high,  $3,880, 
100  ft.  high,  $4,050,  110  ft.  high,  $4,180;  Min- 
neapolis Steel  &  Machinery  Co. — Tank  and 
tower,  60,000-gals.  and  100  ft.  high,  $4,545; 
50,000-gals.  and  100  ft.  high,  $4,120;  Flint  & 
Walling  Mfg.  Co.,  Kendallville,  Ind.— Steel 
tower  100  ft.  high  and  wooden  tank  holding 
60,000-gals.,  $3,107;  Kennicott  Co.,  Chicago 
Heights,  111.— 60,000-gals.  tank  with  90  ft. 
tower,  $4,395,  with  100  ft.  tower,  $4,696,  with 
110  ft.  tower,  $4,944;  50,000-gals.  with  90  ft. 
tower,  $4,046,  with  100  ft.,  $4,288,  with  110  ft., 
$4,546. 

Mississippi. 

The  city  of  Biloxi,  Miss.,  will  make  exten- 
sions to  its  waterworks  system  to  the  amount 
of  $70,000.  The  work  will  include  cast  iron 
pipe,  hydrants,  valves,  artesian  well,  reservoir, 
etc.  Plans  have  not  yet  been  prepared.  Con- 
tracts will  be  let  about  September.  The  chair- 
man of  the  finance  committee  has  the  work  in 
charge. 

Missouri. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug.  9, 
by  Purchasing  Agent,  Kansas  City,  Mo.,  for 
constructing  an  extension  of  the  boiler  house 
at  the  Quindaro  Water  Works  piynping  sta- 
tion. A  certified  check  for  $500  payable  to  the 
City  Comptroller  must  accompany  each  bid. 

•{•Bids  will  be  received  until  Aug.  2,  by  City 
Clerk  H.  H.  Jones,  Mt.  Vernon,  Mo.,  for 
the  construction  of  either  a  steel  or  cypress 
water  tank.  Plans  are  on  file  with  the  city 
clerk.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Nebraska. 

The  citizens  of  Tecumseh,  Neb.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $15,000 
to  extend  the  present  water  system  and  $7,- 
000  for  the  installation  of  a  sewerage  system. 

New  York. 

•{•Bids  will  be  received  until  4  p.  m.,  Aug. 
bv  Citv  Clerk,  Ithaca,  N.  Y..  for  the  follow- 
ing: (1)  Steel  stand  pipe  of  600,000  gals, 
and  150.000  gals,  capacity,  respectively.  (2)  A 
quantity  of  cast-iron  water  pipe  approximating 
2.000  ft.  of  6-in.  and  1,200  ft.  of  8-in.  pipe. 
(3)  Two  water  meters  for  pipes  of  24  in.  and 
20  in.  diameter,  respectively.  (4)  Two  hydrau- 
lic turbines  of  100  h.  p.  each  with  governors. 
(5)  Shafting,  clutches,  and  chains,  or  other 
transmission  apparatus  for  connecting  said 
hydraulic  turbines  to  three  Goulds  triplex 
pumps.  In  all  of  the  above  except  (2)  the 
bid  must  include  the  cost  of  the  guarantee 
of  the  apparatus  in  operation  for  one  year.  In 
(  1  )  the  apparatus  must  be  installed  by  the 
bidder,  and  the  bid  shall  include  the  cost  of 
complete  installation  ready  for  operation.  It 
is  preferred  that  this  should  be  done  in  the 
case  of  (3),  (4)  and  (5),  also.  Donald  F. 
McLeod  is  City  Engineer. 

•{•Bids  will  be  received  until  8  p.  m..  Aug. 
22.  by  Board  of  Trustees,  Matteawan,  X.  V., 
for  furnishing  and  laying  about  22,000  ft.  of 
4.  6  and  8-in.  cast  iron  water  pipe  and  fittings, 
also  for  5,700  ft.  of  24-in.  vitrified  sewer  pipe. 
B.  I.  D.  Roosa  is  City  Clerk.    Plans  and  speci- 


fications can  be  seen  at  the  office  of  the  vil- 
lage Engineer. 

•{•Bids  will  be  received  until  Aug.  4,  by  M. 
Gray  Zalinski,  Quartermaster,  Army  Bldg., 
New  York  City,  for  the  furnishing  of  one 
water  meter,  6-in.  Hershey  rotary  or  equal. 

North  Carolina. 

®The  Water  Board  of  Charlotte,  N.  C,  has 
awarded  the  contract  for  the  completion  of 
the  water  works  extension  to  the  Catawba 
River,  to  Gilbert  C.  White,  Consulting  Engi- 
neer, Durham,  X.  C.  On  July  4  the  Alder- 
men voted  bonds  in  the  sum  of  $300,000  for 
this  work,  which  will  be  sold  on  Aug.  14. 

Ohio. 

•{•Bids  will  be  received  until  noon.  Aug.  7, 
by  Louis  L.  Carstensen,  Clerk  of  the  Board  of 
Public  Affairs,  Oak  Harbor,  O.,  for  the  con- 
struction of  a  water  work  system  estimated  to 
cost  $60,000. 

•{•Bids  will  be  received  until  noon.  Aug.  4, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  laying  c.-i.  pipe,  special  castings  and 
valves  and  other  miscellaneous  work  in  con- 
nection therewith  for  the  distribution  system 
of  Cincinnati,  in  Edwards  Road,  Grandin 
Road,  Delta  Ave.,  Columbian  Road  and  Deer- 
field  Road.  Plans,  specifications  and  blank 
proposals  can  be  obtained  in  the  office  of  the 
General  Superintendent  of  the  Water  Works 
Department.    John  J.  Wenner  is  Clerk. 

•{•Bids  will  be  received  until  noon.  Aug  1. 
by  Director  of  Public  Service,  Cincinnati, 
O.,  for  laying  cast  iron  pipe  special  castings 
and  valves  and  other  miscellaneous  work  in 
connection  therewith  for  the  distribution  sys- 
tem of  Cincinnati,  O.,  in  Edwards  Road. 
Grandin  Road,  Delta  Ave.,  Columbian  Road 
and  Deerfield  Road.  Plans,  specifications  and 
other  inforamtion  may  be  obtained  of  the 
General  Superintendent  of  the  Water  Works 
Department.    J.  J.  Wenner  is  Clerk. 

The  town  of  Payne,  O.,  has  voted  in  favor 
of  issuing  bonds  for  the  purpose  of  buying 
the  electric  light  plant  and  to  install  a  water 
system.  The  light  plant  will  cost  $9,700  and 
the  water  plant  $17,000. 

Service  Director  Sundmaker  of  Cincinnati, 
O..  on  July  28  rejected  the  bid  of  J.  L.  Barr, 
$9,080,  for  the  laying  oif  water  mains  to  con- 
nect with  Mount  Washington  under  the  Little 
Miami  river  at  Union  bridge.  The  work  will 
be  readvertised  with  an  estimate  of  $7,500. 

An  election  will  be  held  in  Chardon,  O.,  on 
Sept.  10  for  the  purpose  of  voting  on  the  prop- 
osition of  installing  a  waterworks  system. 

Oklahoma. 

®F.  R.  Stone  of  Lima,  O.,  has  been  award- 
ed the  contract  by  the  city  of  Boley.  Okla.,  for 
the  construction  of  a  waterworks  for  ap- 
proximatelv  $3<>.000.  Western  Engineering 
Co.,  703  American  Nat.  Bank  Bldg.,  Okla- 
homa City,  Okla.,  is  Engineer. 

An  election  is  to  be  held  in  Hobart,  Okla., 
for  the  purpose  of  voting  on  the  issuance  of 
utility  bonds  to  the  amount  of  $100,000,  of 
which  amount  $30,000  will  be  used  for  the  ex- 
tension of  the  waterworks  system. 

H.  B.  Nelson,  Surety  Bldg..  Muskogee, 
Okla.,  at  $40,000,  submitted  the  only  bid  July 
25  to  the  City  Council  of  that  city  for  the  con- 
struction of  the  Agency  Hill  Reservoir.  The 
reservoir  is  a  reinforced  concrete  circular 
structure  about  200  ft.  in  diameter  with  a 
depth  of  31  ft.  with  a  storage  capacity  of  6.- 
000-,000-gals.  The  contract  has  not  been 
awarded.  Alexander  Potter.  114  Liberty  St., 
New  York  City,  is  Consulting  Engineer.  T. 
P.  Clonts  is  City  Engineer. 

The  citizens  of  Pawhuska.  Okla..  have  voted 

the  issuance  of  bonds  to  the  amount  of  $60,  

to  repair  and  extend  the  waterworks  and  light 
plant. 

On  Aug.  9  the  citizens  of  Bennington.  Okla., 
will  vote  on  the  proposition  to  issue  bonds  in 
the  sum  of  $20,000  for  the  purpose  of  in- 
stalling a  waterworks. 

Bonds  t®  the  amount  of  $16,000  have  been 
votel  by  the  citizens  of  Braggs,  Okla.,  for  the 
installation  of  a  waterworks  system.  Win- 
ters &  Dove.  First  Nat.  Bank  Bldg.,  Fort 
Smith,  Ark.,  are  Engineers. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Pennsylvania. 

•J*Bids  will  be  received  until  10  a.  m.,  Aug. 
4.  by  City  Controller,  Pittsburg,  Pa.,  for  de- 
sign, construction,  delivery,  and  erection  of 
two  water  tube  boilers  in  one  battery,  two 
mechanical  stokers,  rlue  and  appurtenances  for 
Ross  Pumping  Station,  Contract  5-B. ;  also 
for  furnishing  and  laying  30-in.  rising  main 
No.  1  and  appurtenances  for  Mission  St. 
Pumping  Station,  Contract  No.  1-L,  and  lay- 
ing 20-in.  c.-i.  hub  and  spigot  water  line,  West 
Carson  St..  Eighth  St.  system.  Joseph  Arm- 
strong is  Director  of  Public  Works. 

•J*The  Central  Construction  &  Supply  Co., 
has  been  awarded  the  contract  by  the  Borough 
of  Glen  Rock,  Pa.,  for  drilling  a  well,  furnish- 
ing a  deep  well  pump,  a  gasoline  engine,  build- 
ing a  pump  and  engine  house  and  relining  the 
present  reservoir,  for  $310.  Bids  were  opened 
July  22. 

Earnest  Langenheim,  engineer  with  the 
State  Water  Supply  Commission,  Harrisburg, 
Pa.,  is  in  the  Shenango  Valley  making  a  sur- 
vey of  the  Shenango  river  in  the  effort  to 
determine  the  amount  of  water  that  is  kept 
flowing  in  the  river  by  the  Pymatuming 
swamp.  The  Legislature  at  the  last  session 
appropriated  $10,000  for  this  survey. 

The  Deep  Well  Water  Co.  of  Hazelton,  Pa., 
has  been  incorporated  with  a  capital  stock  of 
$90,00(1. 

South  Carolina. 

®The  City  Council  of  Columbia,  S.  C,  has 
awarded  the  contract  for  the  building  of  the 
auxiliary  main  to  the  standpipe  to  Thorn- 
well  McMaster  of  that  city  for  $2,330. 

South  Dakota. 

®The  City  Council  of  Ipswich,  S.  D.,  has 
awarded  the  contract  for  the  laying  of  a  com- 
plete waterworks  with  gravity  system  for  the 
building  of  a  new  fire  hall  to  Robinson  & 
Few  of  Brookings,  for  approximately  $20.- 
000. 

The  citizens  of  Lemmon,  S.  D.,  have  asked 
the  City  Council  to  increase  the  size  of  the 
proposed  new  city  water  tank  from  60,000 
gals,  to  100.000  gals.,  for  fire  protection. 

Civil  Engineer  F.  J.  Herlihy,  at  present  su- 
perintending the  construction  of  the  new  Mil- 
waukee station,  Aberdeen,  S.  D.,  has  recom- 
mended to  the  City  Council  of  that  city  the 
construction  of  a  standpipe  to  maintain  suffi- 
cient pressure  and  supply  at  all  times. 

On  July  25  the  citizens  of  Vermillion.  S. 
D.,  voted  the  issuance  of  bonds  to  the  amount 


of  $32,500  for  the  waterworks  system.  Of 
this  amount  $1(3,000  is  for  the  purchase  of 
the  system  and  $16,500  for  betterments  and 
additions,  including  wells,  a  new  100,000-gal. 
tank,  new  pumps,  engines  and  other  improve- 
ments. 

Texas. 

•J-Bids  will  be  received  until  10  a.  m.,  Aug. 
15,  by  City  Commission,  Fort  Worth,  Texas, 
for  clearing  the  west  fork  reservoir  site  of 
trees  and  undergrowth,  etc.,  according  to  spe- 
cifications on  file  at  the  office  of  Engineers.  A 
certified  check  for  $500,  payable  to  J.  J.  Nun- 
nally,  City  Auditor,  bust  be  filed  with  each 
bid.  W.  J.  Estes  is  City  Secretary.  J.  D. 
Trammel  is  a  member  of  the  Board  of  Engi- 
neers. 

®The  contract  for  sinking  five  new  Wood- 
bine wells  has  been  let  by  the  City  Commis- 
sion of  Dallas,  Tex.,  to  Sharp  &  Co.  of  Dal- 
las and  Faucett  &  Hall  of  Corsicana  for  $2.75 
per  ft.  The  commission  has  also  awarded 
the  United  States  Cast  Iron  Pipe  &  Foundry- 
Co.  the  contract  for  supplying  the  city  with 
400  tons  of  6-in.  water  pipe  at  $26.70  per  ton 
and  $50  for  specials. 

®The  contract  for  the  engineering  and  con- 
struction of  the  waterworks  system  of  Chilli- 
cothe,  Tex.,  has  been  awarded  to  the  O'Neil 
Engineering  Co.  of  D'allas,  Tex.  Work  will 
begin  within  a  short  time. 

The  city  of  Cuero,  Tex.,  plans  to  sink  an- 
other well  for  additional  water  supply. 

An  election  will  be  held  in  the  city  of  Pa- 
ducah,  Cottle  County,  Tex.,  on  Aug.  14  for 
the  purpose  of  voting  on  the  issuance  of  bonds 
to  the  amount  of  $27,000  for  the  construction 
of  a  waterworks  system  and  $100,000  for  street 
improvements. 

The  Attorney  General,  Austin,  Tex.,  has 
approved  bonds  to  the  amount  of  $10,000,  is- 
sued by  the  city  of  Ladonia,  Tex.,  for  a  water- 
works system. 

The  City  Council  of  Hillsboro,  Tex.,  has 
called  an  election  for  Aug.  21  for  the  purpose 
of  voting  on  the  proposition  of  issuing  bonds 
in  the  sum  of  $15,000  for  the  extension  of  the 
waterworks  system. 

The  citizens  of  Greenville,  Tex.,  on  July 
20  voted  the  issuance  of  bonds  to  the  amount 
of  $85,000  for  the  purpose  of  permanently  im- 
proving the  city's  waterworks  system.  This 
amount  will  be  added  to  a  recent  bond  issue 
of  $50,000  voted  for  the  same  purpose,  mak- 
ing a  total  of  $135,000.  The  city  proposes  to 
purchase  050  acres  of  ground  on  Horse  creek. 


situated  one  mile  east  of  the  present  water- 
works system,  and  construct  an  earthen  reser- 
voir which  is  to  be  reinforced  inside  with 
concrete.  The  reservoir  will  have  15%  miles 
drainage  surface,  covering  806  acres,  with  an 
average  depth  of  9  ft.,  350  acres  20  ft.  and  10 
acres  30  ft.  The  reservoir  is  estimated  to 
impound  about  three  billion  gals,  of  water. 
The  water  will  be  carried  to  the  present  stand- 
pipe  by  gravity. 

West  Virginia. 

•f-Bids  will  be  received  until  Noon,  Aug.  21. 
by  Water  Works  and  Sewerage  Board,  Clarks- 
burg, W.  Va.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
concrete  storage  dam  on  West  Fork  River  at 
Lynch's  Mines.  Plans  and  specifications  may 
be  obtained  of  Secy.  Scott  G.  Highland  or 
Hering  &  Fuller,  Oak  Hall  Bldg..  Clarksburg, 
W.  Va. 

The  Black  River  Water  &  Power  Co.  of 
Pittsburg,  Pa.,  has  been  chartered  in  West 
Virginia  with  a  capital  stock  of  $5,000,  to 
construct  dams,  reservoirs,  tunnels,  water  and 
electric  power  plants.  The  incorporators  are : 
Charles  W.  Held,  Glenn  Hunter.  Frank  D. 
Weaver,  John  M.  Gleason,  Willa  L.  Hyatt, 
all  of  Morgantown. 

Wisconsin. 

The  City  Council  of  La  Crosse.  Wis.,  has 
selected  an  expert  engineer  to  supervise  the 
construction  of  the  new  well  system  for  the 

city. 

Wyoming. 

®G.  Jeager  of  Rich  Hill,  Mo.,  lias  been 
awarded  the  contract  by  the  town  of  Cowley, 
Wyo..  for  the  construction  of  a  water  plant 
for  $37,000,  under  the  supervision  of  Schenk 
&  Nowell,  Consulting  Engineers,  Basin,  Wyo, 

Canada. 

•J»Bids  will  be  received  until  noon.  Aug. 
8,  bv  G.  R.  Geary,  Mayor,  Chairman  Board 
of  Control,  City  Hall.  Toronto.  Ont..  for  the 
construction  and  supply  of  20-in.  special  cast- 
ings and  12-in.  and  20-in.  valves  for  the  water- 
works department.  Plans  and  specifications 
may  be  seen  at  the  office  of  the  City  Engi- 
neer. 

®The  City  Council  of  Toronto,  Ont..  on 
July  26  awarded  the  contract  for  the  laying 
of  the  duplicate  intake  pipe  to  Roger  Miller 
&  Co.  for  $259,900.  The  work  is  to  be  fin- 
ished within  12  months. 
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Arkansas. 

•J«Bids  will  be  received  until  4  p.  m.,  Aug. 
0,  by  M.  W.  Greeson,  Secy.  Board  of  Com- 
missioners, Prescott,  Ark.,  for  the  material 
for  a  system  of  sanitary  sewers.  J.  W.  Beebe, 
Poteau!  Okla..  is  Engineer.  The  bids  for  the 
work  will  be  received  at  a  later  date.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

California. 

City  Engineer  Steward  of  Anaheim,  Cal., 
lias  been  instructed  to  prepare  plans  and  speci- 
fications for  the  city  sewer  system,  and  to 
procure  all  necessary  right  of  way  there- 
for. 

The  Chamber  of  Commerce  of  South  Pasa- 
dena, Cal..  is  agitating  the  installation  of  a 
sewer  system      At  a  recent  mass  meeting  a 

.   it,  i  ,  ,i  business  men  urged  tin-  inimedi 

;ile  building  of  a  system  to  cost  $250,000. 

The  plans  and  specifications  for  the  east 
side   sewer,    \lamcda,  Cal.,  have   been  sub 
nutted  to  the  City  Council  of  that  city  for 
approval     W  ork  will  be  started  as  soon  as  the 
plans  are  accepted. 

The  Chamber  of  Commerce  of  lleikelcy. 
I  .  agitatiiiK  >  inovemi  nl  i"i  the  building 
of  outfall  sewers  in  West  Berkeley. 

The  cit)  officials  of  Vacaville,  Solano  Conn 


ty,  Cal.,  have  rejected  all  bids  received  for 
the  construction  of  a  septic  tank. 

City  Engineer  C.  F.  Lewis  of  Venice,  Cal., 
has  submitted  a  report  to  the  City  Trustees, 
estimating  the  cost  of  the  construction  of  a 
sewer  from  Venice  to  Hyperion  at  $260,500. 
in  the  event  the  city  of  Los  Angeles  will  allow 
Venice  to  use  its  pier.  The  estimated  cost  of 
a  pier  is  $28,000. 

Colorado. 

®J.  S.  Schwartz  of  Colorado  Springs,  Colo., 
has  been  awarded  the  contract  for  the  sani- 
tarj  sewer  work  to  lie  done  m  that  city  this 
summer    tor  $18,577. 

A  bill  has  been  introduced  before  the  Hoard 
of  Aldermen  of  Denver,  Colo.,  for  an  ordi- 
nance selling  I  be  city  sewage  to  the  Denver 

Irrigation  and  Fertilizing  Co.  for  $5,000  a 

year,  The  bill  provides  that  when  Denver 
shall  have  reached  a  population  of  250,000  the 
price  for  the  sewerage  shall  be  increased  to 
$6,250  and  thai  il  shall  !»•  autoniaticallv  raised 
every  50  years  thereafter 

Idaho. 

'•'The  contract    for  the  new   sewer  system 
i.,r  St    Maries,  Ida  ,  which  embraces  the  ureal 
er  pari  of  the  residence  and  eastern  business 
sections  of    the   city,   has   been   awarded  to 


Hensen  &  Elbury  of  Salt  Lake  City  for  $15.- 
397.    Extra  compensation  will  be  allowed  for 

classified  rock  work. 

Illinois. 

4*1 '>ids  will  be  receiyed  until  8  p.  m„  Aug. 
5.  by  Board  of  Local  Improvements,  North 
Chicago.  Lake  County,  111  .  for  the  construc- 
tion of  a  main  sanitary  sewer  system  with 
manholes,  house  connections  and  sewage  puri- 
fication works.  The  length  of  the  sewer  is 
approximately  15,000  lin.  ft.  and  is  to  be  con- 
structed of  vitrified  tile  pipe  of  from  24  in. 
to.  10  in.  internal  diameter  and  of  100  lin. 
ft.  of  cast  iron  pipe  of  21  in.  internal  diam- 
eter and  212  lin.  ft.  of  cast  iron  pipe  of  12  in. 
internal  diameter,  with  house  connections  and 
74  manholes  complete  The  purification  works 
will  consist  of  a  grit  chamber,  sludge  tanks, 
settling  tanks,  dosing  chamber,  a  lifter  bed 
and  sludge  basin,  together  with  the  necessary 
inlet  and  outlet  pipes  and  valves,  alternating 
siphons  and  other  appurtenances.  The  speci- 
fications are  on  file  w  ith  the  City  Clerk  and  in 
the  office  of  the  Citv  Attorney. 

'•AYtlliani  Moran  &  Co  of  Joliet,  111.,  have 
been  awarded  the  contract  by  the  city  of  Port 
Washington,  Wis.,  for  the  construction  of 
additional  main  lines  to  the  citv  -ewer  system 

for  $26,805, 


*J«  indicates  work  now  open  for  bids.    •>  indicates  a  contract  let  recently. 
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Property  owners  of  the  southeast  bluff  have 
petitioned  the  City  Council  of  Moline,  111.,  to 
improve  that  section  of  the  city  with  sewer 
and  water  mains. 

Following  are  the  low  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111.,  July  26,  for  constructing  sewers  in  the 
following  streets :  , 
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(11) 

(1)  John  Tirtilli,  518  W.  Taylor  St.;  (2)  An- 
gelo  Santueci,  (3)  Christ  Malone,  (4)  John  Tir- 
tilli, (5)  Christ  Malone,  (6)  United  Construction 
Co.,  3452  S.  Halsted  St.,  (7)  Christ  Malone,  (8) 
Western  Construction  &  Improvement  Co.. 
Reaper  Block,  Chicago,  (9)  John  Tirtilli,  (10) 
P.  J.  McNully  Co.,  4345  Prairie  Av.,  (11)  United 
Construction  Co.  It  has  been  recommended  that 
the  contiacts  be  awarded.  E.  J.  Glackin  is 
secretary  of  the  board. 

Indiana. 

4*Bids  will  be  received  until  10  a.  m.,  Aug. 
7,  by  the  Board  of  Public  Works,  Indianap- 
olis, Ind.,  for  the  construction  of  a  local 
sewer  in  and  along  Jones  and  Lee  Sts.  from 
Morris  St.  to  Belmont  Ave. 

®Rankert  &  Eggleston  have  been  awarded 
the  contract  by  the  Board  of  Public  Im- 
provement of  Mishawaka,  Ind.,  for  the  con- 
struction of  sewers. 

The  City  Council  of  Rockport,  Ind.,  has 
passed  an  improvement  resolution  calling  for 
a  $25,000  combined  storm  and  sanitary  sewer 
system. 

Iowa. 

•J*Bids  will  be  received  until  10  a.  m.,  Aug. 
4,  by  the  City  Council  of  Ced'ar  Rapids,  la., 
for  furnishing  labor  and  material  for  ■  the 
construction  of  storm  water  sewers  as  fol- 
lows :  36-in.  brick  sewer  with  necessary  man- 
holes and  catch  basins  on  16th  St.  east  from 
south  line  of  Bever  Ave.  to  the  center  of 
Sixth  Ave.  and  in  center  of  Sixth  Ave.  to  cen- 
ter of  17th  St.  Plans  and  specifications  are 
on  file  with  L.  J.  Storey,  City  Clerk. 

®The  City  Council  of  Madison,  la.,  has 
awarded  the  contract  for  the  first  part  of  the 
sewerage  system  for  the  city  to  Meeker  & 
Dobson  of  Lincoln,  Neb.,  for  $30,000. 

®The  Independent  Construction  Co.  of  Dav- 
enport, la.,  has  received  the  contract  for  the 
performance  of  the  sewerage  work  as  out- 
lined by  the  City  Council  of  Muscatine,  la., 


for  the  present  summer.  The  work  will 
amount  to  approximately  $4,800.  Other  bids 
were :  General  Construction  Co.,  $4,965,  for 
three  districts;  August  Korneman,  Muscatine, 
$6,014,  and  Peter  Wingerter,  $5,318. 

®The  Commissioner  of  Public  Works  of 
Davenport,  la.,  has  awarded  the  contract  for 
the  construction  of  sewers  on  Gaines  and 
Brown  Sts.  to  Charles  Hubbell,  and  a  sewer 
on  Oneida  Ave.  to  the  Hydraulic  Concrete 
Construction  Co.  The  first  contract  calls  for 
about  3,000  ft.  of  sewer,  while  the  latter  calls 
for  about  1,300  ft. 

®N.  J.  Staner  of  Dubuque,  la.,  has  been 
awarded  the  contract  by  that  city  for  the  con- 
struction of  a  15-in.  tile  pipe  storm  water  sew- 
er in  25th  St.,  from  the  Bee  branch  sewer  in 
Washington  St.,  east  to  the  side  of  the  tracks 
in  Elm  St.,  for  $3,000.  Bids  were  opened  July 
20  by  Otto  P.  Geiger,  City  Engineer. 

®The  Independence  Construction  Co.,  Lane 
Bldg.,  Davenport,  la.,  has  been  awarded  the 
contract  by  the  city  of  Muscatine,  la.,  for  fur- 
nishing all  labor  and  material  for  constructing 
vitrified  pipe  sewerage  in  each  of  the  follow- 
ing Sub-Sewerage  districts :  Sub-Sewerage 
District  No.  21  of  Main  Sewerage  District  No. 
i ;  and  Sub-District  No.  4  of  Main  District 
No.  2.  The  contract  price  is  $4,965.  Bids 
were  opened  July  28  by  C.  H.  Young,  City 
Engineer. 

The  City  Council  of  Muscatine,  la.,  has 
instructed  the  City  Engineer,  C.  H.  Young,  to 
advertise  for  bids  for  the  construction  of  a 
main  trunk  sewer  from  West  Eighth  St.,  a 
distance  of  300  ft.  south.  Bids  will  be  re- 
ceived at  the  August  meeting  of  the  Council. 

The  expert  employed  by  the  City  Council  of 
Guthrie  Center,  la.,  to  find  the  cost  of  a  san- 
itary sewer  for  the  town  has  reported  that 
a  system  could  be  installed  for  approximately 
$41,000. 

It  is  probable  that  the  voters  of  Iowa  City, 
la.,  will  soon  be  asked  to  vote  on  the  propo- 
sition to  expend  $100,000  on  the  remodeling 
of  Ralston  Creek.  It  is  proposed  to  convert 
the  creek  into  a  sewer,  extending  from  the 
northeast  end  of  town  to  the  union  with  the 
Iowa  river. 

Kansas. 

®Bash  &  Gray,  Great  Bend,  Kan.,  have  been 
awarded  the  contract  by  the  city  of  Hoising- 
ton,  Kan.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  approxi- 
mately 8.2  miles  of  sewers,  disposal  plant  for 
the  city.  The  work  also  includes  purification 
tank  and  trunk  line  to  tank.  The  contract 
price  is  $35,011.    Bids  were  opened  July  19. 

City  Engineer  Bert  C.  Wells  of  Wichita. 
Kan.,  has  estimated  that  it  will  cost  $11,603 
to  construct  a  storm  water  sewer  from  the 
corner  of  Main  St.  to  Douglas  Ave.,  west 
along  the  avenue  to  the  Big  Arkansas  river. 

Kentucky. 

•f»Bids  will  be  received  until  noon,  Aug.  4, 
by  Sewerage  Commission,  65  Equitable  Bldg., 
Louisville,  Ky.,  for  the  construction  of  "Sec- 
tion D.  Middle  Fork  sewer,"  contract  No.  82, 
and  of  "34th  street  sewer,"  contract  No.  83. 
Middle  Fork  sewer  mainly  construction  of  3,- 
580  ft.  30-in.  plain  concrete  sewer,  average 
depth  of  cut  8  ft.,  including  760  cu.  yds.  of 
concrete ;  34th  street  sewer  consists  of  about 
800  ft.  of  45-in.  concrete  sewer  and  250  ft. 
of  15-in.  pipe  sewer,  containing  about  250  cu. 
yds.  of  concrete.  Plans  and  specifications  at 
office  of  commissioners ;  P.  L.  Atherton,  chair- 
man;  J.  B.  F.  Breed,  chief  engineer. 

®Koppelman  &  Eady  of  Louisville,  Ky.,  have 
been  awarded  the  contract  by  the  Commis- 
sioners of  Sewerage,  605  Equitable  Bldg., 
Louisville,  for  the  construction  of  the  Long 
Ave.  sewer.  Contract  No.  81,  for  $18,892.  The 
work  consists  of  5.245  ft.  of  pipe  sewer  from 
10  to  22-in.  in  diameter.  Harrison  P.  Eddy, 
14  Beacon  St.,  Boston,  Mass.,  is  Consulting 
Engineer.  Chas.  P.  Weaver  is  Secy,  of  the 
Commissioners  and  J.  B.  F.  Breed  is  Chief 
Engineer.    Bids  were  opened  July  7. 

Louisiana. 

4*Bids  will  be  received  until  Sept.  11.  by 
City  of  Lake  Charles,  La.,  for  constructing 


approximately  22  miles  clay  pipe  sewers  24  to 
6  in.  with  one  pumping  station  and  centrifu- 
gal pumps  driven  by  electric  motor  or  gaso- 
line engine;  also  with  four  reinforced  concrete 
reduction  tanks.  Plans  on  file  with  A.  A. 
Wentz,  Secy.,  Lake  Charles,  La.  For  specifica- 
tions address  W.  G.  Kirkpatrick,  Engineer, 
Jackson,  Miss. 

Maryland. 

•{•Bids  will  be  received  until  11  a.  m..  Aug. 
9,  by  Board  of  Awards,  Baltimore,  Md.,  for 
installing  electric  generators  and  switchboard 
in  the  Sewage  Pumping  Station.  Calvin  W. 
Hcndrick  is  Chief  Engineer  of  the  Sewage 
Commission. 

Massachusetts. 

•f»Bids  will  be  received  until  3  p.  m.,  Aug. 
15,  by  Board  of  Sewage  Disposal  Commission- 
ers, 352  Main  St.,  Fitchburg,  Mass.,  for  the 
construction  of  Section  2,  main  intercepting 
sewer,  covering  the  following  work :  3,590 
lin.  ft.  of  earth  excavation  and  refilling  in 
trench  for  45-in.  and  48-in.  concrete  sewer : 
1,020  cu.  yds.  of  rock  excavation  in  trench : 
600  cu.  yds.  earth  excavation  below  sewer 
grade;  750  cu.  yds.  gravel  fill  below  sewer 
grade;  4,550  cu.  yds.  earth  fill  in  embank- 
ment; 84  sq.  yds.  brick  masonry  in  sewer  in- 
vert ;  25  cu.  yds.  brick  masonry  in  man- 
holes;  1,560  cu.  yds.  concrete  masonry  in 
trench  ;  54,000  pounds  deformed  steel  bars  for 
reinforcing  concrete;  60,000  ft.  B.  M.  lumber 
for  sheeting,  shoring,  etc.  Also  for  building 
Section  2A  of  the  main  intercepting  sewer, 
covering  the  following  work:  1,300  lin.  ft.  of 
earth  excavation  and  refilling  in  trench  for 
48-in.  concrete  sewer;  1,570  lin.  ft.  of  earth 
and  rock  tunnel  for  48-in.  sewer;  850  cu.  yds. 
of  rock  excavation  in  trench  ;  70  sq.  yds.  brick 
masonry  in  sewer  invert ;  10  cu.  yds.  brick 
masonry  in  manholes ;  520  cu.  yds.  of  concrete 
masonry  in  tunnel;  4,000  pounds  of  steel  bars 
for  reinforcing  concrete ;  70,000  ft.  B.  M.  lum- 
ber for  sheeting,  shoring,  etc.  Each  proposal 
for  this  work  must  be  accompanied  by  a 
certified  check  for  the  sum  of  $2,500. 

®Daniel  A.  Dorey,  7  Charles  St.,  Natick. 
Mass.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  Pittsfield,  Mass., 
for  building  an  extension  of  East  Trunk  Sew- 
er, including  about  7,500  cu.  yds.  of  earth  ex- 
cavation, about  16,000  lin.  ft.  of  piles,  about 
200  cu.  yds.  of  masonry,  about  1,500  lin.  ft. 
of  8-in.  and  12-in.  vitrified  pipe  and  about 
4,600  lin.  ft.  of  16-in.  18-in.  and  24-in.  cast 
iron  pipe.  The  contract  price  is  $23,819.  A. 
B.  Franham  is  Engineer  of  the  Board. 

Following  bids  were  submitted  to  the  Se- 
lectmen of  Westfield,  Mass.,  for  sewer  work 
that  is  to  be  done  in  that  town  this  season  : 
Ablete  &  Bowes,  Cohoes,  N.  Y.,  $5.361 ;  J.  W. 
Dineen,  Easthampton,  $5,703:  Daniel  A. 
Dorey,  Natick,  $5,718;  Lopardo  &  Way, 
Springfield,  $6,815;  John  L.  Barrv.  Boston, 
Mass.,  $7,141 ;  H.  S.  Driscoll  &  Co.,  Torring- 
ton,  Conn.,  $7,147;  A.  W.  Brvne  &  Co.,  $8,- 
059;  C.  A:  Rossie,  Torrington,  $8,376;  An- 
gelo  Conti  &  Co.,  Hartford,  $8,502;  John  J. 
Falvey,  Somerville,  $11,368. 

Michigan. 

®The  Solid  Rock  Paving  &  Construction 
Co.  has  been  awarded  the  contract  by  the 
Common  Council  of  Escanaba,  Mich.,  for  the 
construction  of  sanitary  sewers  between  Birch 
and  Elm  Sts.  and  Birch  and  Maple  Sts. 

®The  Department  of  Public  Works  of  De- 
troit, Mich.,  recently  awarded  the  contract  for 
the  completion  of  the  Fairview  sewer  to  John 
Ginzel  for  $32,700.  This  work  was  adver- 
tised on  four  different  occasions,  all  bids  be- 
ing rejected  the  first  three  times. 

The  sewer  committee  of  the  City  Council 
of  Menominee,  Mich.,  has  recommended  that 
a  pumping  station  be  constructed  at  the  foot 
of  Fish  court,  and  that  a  12-in.  sewer  pipe  be 
laid  from  the  station  along  the  north  side 
of  Fish  canal  to  Jenkins  St.,  and  along  the 
west  side  of  Jenkins  St.,  to  the  main  sewer 
at  the  intersection  of  Stephenson  Ave.  and 
Jenkins  St. 

City   Engineer  J.   A.   MacKillican   of  Es- 


4«  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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canaba,  Mich.,  has  been  instructed  to  prepare 
estimates  of  the  cost  of  constructing  an  out- 
let for  the  trunk  sewer  between  Birch  and 
Maple  Sts. 

Minnesota. 

®Chris  Johnson  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  St. 
Paul,  Minn.,  for  the  construction  of  a  sewer 
on  Atlantic  St.,  from  Beech  St.  to  Margaret 
St.,  and  on  Margaret  St.,  from  Atlantic  St.  to 
Duluth  St.,  for  $1,329. 

®John  Anderson  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Du- 
luth, Minn.,  for  the  placing  of  a  sewer  for 
several  blocks  on  Lamborn  Ave.  and  Lin- 
coln St.  for  $3,410. 

©Northern  Construction  &  Engineering  Co., 
Grand  Forks,  N.  Dak.,  has  been  awarded  the 
contract  by  the  city  of  Bemidji,  Minn.,  for 
the  construction  of  a  storm  water  sewer  con- 
sisting approximately  of  270  ft.  of  20-in.  pipe, 
2,100  ft.  of  15-in.  pipe,  400  ft.  of  12-in.  pipe, 
1,000  ft.  of  10-in.  pipe,  7  manholes,  27  inlets 
and  accessories  to  make  said  storm  sewer 
complete ;  for  laying  an  8-in.  sanitary  sewer 
a  distance  of  about  275  ft.,  including  one  man- 
hole ;  for  laying  an  8-in.  water  main  a  distance 
of  about  700  ft.  and  a  4-in.  water  main  a  dis- 
tance of  about  300  ft.,  including  three  hy- 
drants, valves,  etc.  George  Stein  is  City  Clerk. 

The  Board  of  Public  Works  of  St.  Paul, 
Minn.,  has  ordered  the  construction  of  a 
sewer  on  St.  Anthony  Ave.,  between  Cleve- 
land and  Somerville,  to  cost  $11,000. 

City  Engineer  Oscar  Claussen  of  St.  Paul, 
Minn.,  has  estimated  the  cost  of  constructing 
the  Snelling  Ave.  and  Edmund  St.  sewer  sys- 
tem at  $38,700.  A  hearing  will  be  held  Aug. 
17  by  the  Board  of  Public  Works  on  this  sys- 
tem. 

Plans  and  specifications  have  been  adopted 
by  the  City  Council  of  Mankato,  Minn.,  for 
a  storm  sewer  on  Walnut  St.,  between  Fourth 
and  Fifth  Sts.  It  will  be  of  15-in.  vitrified 
clay  pipe.  Bids  will  be  secured  as  soon  as 
possible. 

Missouri. 

•{•Bids  will  be  received  until  noon,  Aug. 
18,  by  Board  of  Public  Improvements,  St. 
Louis,  Mo.,  for  the  reconstruction  of  Ferry 
St.  sewer  from  Hall  St.  to  a  point  in  the 
west  side  of  Broadway  about  120  ft.  south 
of  Ferry  St.,  and  for  the  construction  of  a 
branch  sewer  to  Ferry  St.  sewer  in  the  east 
side  of  Broadway  from  Ferry  St.  southwardly 
to  Angelica  St.,  embracing  about  1,368  ft.  of 
84-in.  circular  brick  sewer,  182  ft.  of  78-in. 
circular  brick  sewer,  and  948  ft.  of  421/£^in 
mean  diameter,  egg-shaped  brick  sewer,  with 
junctions,  manholes  and  appurtenances  neces- 
sary to  render  same  complete.  S.  T.  Findlay 
is  Secy. 

The  City  Council  of  Excelsior  Springs,  Mo., 
has  instructed  City  Engineer  B.  Van  de  Greyn 
to  at  once  have  the  main  sewer  extended  down 
the  creek  about  200  yds.  below  the  bottling 
works. 

According  to  advices  from  Kansas  City, 
Mo,  Mayor  Samuel  Clasen  and  City  Engineer 
H.  C.  Bosford  of  the  town  of  Rosedale,  Mo., 
are  planning  a  new  sewer  system  that  will 
drain  the  entire  town  and  connect  with  that 
of  Kansas  City.  A  bond  issue  of  $75,000  will 
be  necessary  to  carry  out  the  plans. 

Montana. 

®The  City  Council  of  Whitefish,  Mont.,  has 
awarded  the  following  contracts  in  connection 
witli  the  installation  of  a  sewer  system  :  Sam 
Odcgard,  Kalispell,  Mont.,  main  sewer,  $8,- 
190;  \\  A.  I'owcrs,  Kalispell,  septic  tank  and 
filter    beds,  $4,808. 

Nebraska. 

The  citizens  of  Tecumsch,  Neb.,  on  July 
25  voted  the  issuance  of  bonds  in  the  sum  of 
$7,0fiii  for  the  construction  of  a  system  of 
sewerage  mains  in  the  city. 

New  York. 

E.  I<  Mowcrman,  Civil  Engineer,  Fairport, 
N  Y.  is  preparing  plans  for  sewers  on  High 
St,  ;md  Lai  St.,  in   Fairport,  having  a  total 


length  of  4,200  ft.  of  which  3,200  ft.  will  prob- 
ably be  built  this  summer. 

North  Dakota. 

•{•The  City  Council  of  Grand  Forks,  N. 
D.,  has  instructed  the  City  Clerk  to  advertise 
for  bids  for  the  extension  of  the  sewer  sys- 
tem in  the  First  ward.  Bids  are  to  be  re- 
ceived on  Aug.  8. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Aug. 
4,  by  Clerk  J.  C.  Steinicke,  Village  of  Not- 
tingham, O.,  for  the  construction  of  a  sani- 
tary sewer  in  Forest  Ave.  from  Lake  Shore 
boulevard  to  the  east  end,  Sunset  drive,  from 
Lake  Shore  boulevard  to  west  end,  and  Park 
road,  from  Lake  Shore  boulevard  to  east  end, 
in  accordance  with  the  form  of  contract,  plans 
and  specifications  on  file  at  the  office  of  J.  B. 
Davis  &  Son,  Engineers,  207  the  Arcade 
Cleveland,  O. 

•{•Bids  will  be  received  until  noon,  Aug. 
14,  by  Board  of  Education,  3d  floor,  City 
Hall,  Cincinnati,  O.,  for  furnishing  all  labor 
and  material  for  grading,  planting,  sodding, 
concrete,  cement  and  sewer  work,  etc.,  and 
parking  lot  surrounding  the  building  known 
as  the  Winton  Place  Public  School.  C.  W. 
Handman  is  Business  Manager. 

®Paul  &  Kershner  of  Dayton,  O.,  have  been 
awarded  the  contract  at  Miamisburg,  O.,  for 
the  Smith  St.  sewer  construction  for  $14,654. 
Other  bidders  were :  T.  J.  Backus,  Dayton, 
$15,188;  Charles  Bird,  Springfield,  $16,883; 
Boyd  &  Cook,  $14,585,  and  G.  N.  Morse,  $20,- 
735. 

Consulting  Engineer  W.  R.  Sherman  of  the 
firm  of  Riggs  &  Sherman,  The  Nasby,  Toledo, 
O.,  has  practically  completed  the  plans  and 
specifications  for  the  construction  of  the  pro- 
posed sanitarv  sewage  system  for  Pleasant 
Ridge,  O.  The  total  estimated  cost  is  $98,000. 
Bonds  to  the  amount  of  $20,000  to  help  de- 
fray the  cost  of  the  system  were  voted  July  26. 

The  City  Council  of  Chardon,  O.,  has  or- 
dered an  election  for  Sept.  10  for  the  purpose 
of  voting  on  the  proposition  to  construct 
sewers  and  a  waterworks. 

City  Engineer  F.  S.  Shipley  of  Cincinnati, 
O.,  has  submitted  specifications  for  a  sewer 
to  be  built  in  the  ravine  that  extends  for 
two  or  three  squares  behind  the  flat  buildings 
facing  on  Reading  road,  in  Avondale,  between 
Hale  Ave.  and  Rockdale  Ave. 

Oklahoma. 

The  citizens  of  Packingtown,  Oklahoma 
City,  Okla.,  are  circulating  a  petition  asking 
for  the  installation  of  lateral  sanitary  sewers 
in  that  section  of  the  city. 

Following  bids  were  received  July  25  by  the 
City  Council  of  Muskogee,  Okla.,  for  the  con- 
struction of  Section  7  and  8  of  the  Coody 
Creek  Sanitary  Outfall  sewer,  including  3,000 
ft.  of  39-in.,  4,400  ft.  of  30-in.  sewer  and  3,600 
ft.  of  27-in.,  and  7,690  ft.  of  18-in.  sewer  re- 
spectively: Heman  Construction  Co.,  Musko- 
gee, Section  7,  $22,000,  Section  8,  $19,000.  The 
contract  has  not  been  awarded.  T.  P.  Clonts 
is  City  Engineer. 

Oregon. 

The  City  Council  of  Springfield,  Ore.,  has 
ordered  $12,000  worth  of  sewers  built.  Three 
main  lines  will  run  parallel  from  Ninth  St. 
to  Mill  St.,  and  a  short  parallel  will  be  built 
from  Mill  St.  to  Emerald  Heights  addition. 

Pennsylvania. 

®Thc  City  Council  of  Hazelton,  Pa.,  has 
awarded  the  following  contracts  for  sewer 
construction :  West  Diamond  Ave.,  from 
Grant  to  Lincoln  Sts.,  Ario  Ruth,  $1,289;  East 
Diamond  Ave.,  from  Carson  to  Scybert  Sts., 
Mike  Yaccina;  Hazlc  St.,  Ludwig  Kramer; 
Fulton  Court,  Ludwig  Kramer;  Cedar  St., 
Mike  Yaccina;   Fulton    Hock   (  reck,  Ludwig 

K  ramer. 

Ordinances  have  been  introduced  in  the 

(  il  \  Council  '  1 1  Y<  n  k,  I  '.1  .  which  1 1  passed 
will  bring  before  the  voters  of  the  city  tile 
question  of  increasing  the  indebtedness  of 
tin-  citj  to  tin-  extent  of  $|.Mi,ooo  for  the  coin 


pletion  of  the  sanitary  sewer  system.  The 
election  has  been  asked  to  be  held  Nov.  7. 

Plans  have  been  completed  by  the  engineer- 
ing corps  of  Williamsport,  Pa.,  for  the  new 
East  End  sewer.  The  specifications  call  for 
two  separate  sewers,  one  on  Penn  St.  and  the 
other  approximately  in  the  bed  of  Grafius 
Run.  The  Penn  St.  branch  will  be  1,268  ft. 
in-  length  and  will  be  a  6%^-ft.  sewer.  The 
part  down  the  bed  of  the  run  will  be  in  two 
sections,  one  to  be. 391  ft.  of  3%-ft.  sewer, 
and  the  other  an  18-in.  pipe  carryall  of 
400  ft. 

Chief  Webster  of  the  Bureau  of  Surveys  of 
the  city  of  Philadelphia,  Pa.,  has  prepared 
plans  and  specifications  for  a  number  of  im- 
provements, the  total  cost  of  which  will  ag- 
gregate $300,000.  The  plans  include  main 
sewers  to  be  constructed  as  follows :  Ex- 
tension of  Cobb's  Creek  intercepting  sewer ; 
extension  of  Dobson's  Run  intercepting  sewer; 
Fisher's  Ave.,  between  Sixth  and  Tenth  Sts. ; 
57th  St.,  between  Susquehanna  Ave.  and  Lan- 
caster pike;  Hunting  Park  Ave.,  from  29th 
to  McMichael  St.,  and  completion  of  the  Pen- 
nypack  Creek  sewer  from  Cottage  St.  to 
Frankford  Ave. 

Texas. 

®The  City  Council  of  Lubbock,  Tex.,  has 
let  the  contract  for  a  complete  sanitary  sewer 
and  water  system  to  E.  L.  Dalton  and  Eugene 
Campbell  of  Dallas.  Work  is  to  be  com- 
menced by  Sept.  1  and  completed  within  eight 
months  thereafter. 

The  City  Council  of  Bryan,  Tex.,  has  or- 
dered an  election  for  Aug.  21  on  a  bond  issue 
of  $20,000  for  extending  and  completing  the 
municipal  water,  light  and  sewerage  system. 

A  petition  has  been  circulated  in  El  Campo, 
Tex.,  asking  the  City  Council  to  build  a  sewer 
from  the  school  property  to  the  main  sewer,  a 
distance  of  about  seven  blocks. 

W.  H.  Hamilton  has  been  awarded  the  con- 
tract by  the  Trustees,  Belton,  Tex.,  for  the 
sewerage  work  for  the  school  buildings  of  the 
city  for  $1,490.  This  contract  includes  fix- 
tures, plumbing  and  connections  for  the  high 
school  building,  the  south  side  building  and 
the  north  Belton  primary  building. 

Street  Commissioner  J.  E.  Lee  has  recom- 
mended to  the  Board  of  City  Commissioners 
of  Dallas,  Tex.,  the  construction  of  a  suitable 
storm  sewer  of  large  size  to  connect  Winnet- 
ka  Heights  with  the  storm  sewer  of  Oak  Cliff 
The  estimated  cost  is  $15,000. 

The  City  Council  of  Hillsboro,  Tex.,  has 
called  an  election  for  Aug.  21  to  permit  the 
people  to  vote  upon  bond  issues,  included  in 
which  is  an  issue  for  $5,000  to  extend  the 
sewerage  system. 

Washington. 

The  City  Council  of  Kennewick,  Wash.,  has 
ordered  a  number  of  extensive  municipal  im- 
provements, included  in  which  is  the  con- 
struction of  a  sewer  system.  It  is  thought 
that  work  can  be  started  by  Sept.  1. 

West  Virginia. 

•{•Bids  will  be  received  until  2  p.  m..  Aug. 

7,  by  George  Reynolds,  City  Clerk,  Ronceverte, 
W.  Va.,  for  the  construction  of  sewers.  Plans 
and  specifications  may  be  obtained  of  the 
Clerk. 

®Traincr  &  Seanlon  of  Huntington,  \Y.  Ya.. 
at  $15,584,  have  been  awarded  the  contract 
by  the  City  Council  of  West  Lafayette,  O.,  for 
the  construction  of  the  new  storm  sewer  sys- 
tem iri  that  town.  Other  bids  were:  George 
J.  Bock  &  Son,  Coshocton.  $17,514;  I.  B. 
Schcetz  Co  ,  Pittsburg,  Pa.,  $17,533;  Hender- 
son Bros.,  Coshocton,  ()..  $17,133;  Cantwell 
Construction  Co.,  Parkersburg,  W.  Va.,  $18,- 
857 ;  W.  M.  Brodc  &  Co.,  Newcomerstown, 
().,  $10,795;  Houston  &  Henderson,  Logan, 
Pa.,  $15,022;  Van  Meter  Construction  Co., 
Steubenville,  ().,  $10,131:  John  Hall,  Coshoc- 
ton, $10,(153;  Paul  &  Kershner,  Davton,  O., 
$20,654;  John  McClcary,  West  Lafayette,  $558 
on  open  ditch  work. 

Wisconsin. 

•{•Bids  will  he  received  until  Aug  9  In  O.  G. 
Johnson,    Town  Clerk,  Florence,  Wis.,  tor 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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laying  2,928  ft.  of  8-in.,  1,098  ft.  of  10-in. 
and  5,239  ft.  of  12-in.  pipe  sewers  at  a  depth 
from  3  to  12  ft.  W.  K.  Kirchoffer,  Vrooman 
Bldg.,  Madison,  Wis.,  is  Engineer. 

©Louis  Sontag  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Wqrks  of  She- 


boygan, Wis.,  for  the  placing  of  sewer,  water 
and  gas  connections  in  Wisconsin  Ave.,  from 
North  Sixth  St.  to  a  point  200  ft.  east  of 
Franklin  St.,  at  the  following  bid  :  Long  gas 
only,  $9.45;  short  gas  only,  $4;  sewer,  long 
water  and  short  gas,  $33;  replace  iron  long 


water  service,  $21 ;  replace  iron  short  water 
service,  $9. 

®F.  C.  Robinson  &  Co.  of  Manitowoc,  Wis., 
have  been  awarded  a  contract  for  sewer  con- 
struction at  Independence,  Wis.  An  entire 
system  of  sewers  will  be  constructed. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

^•Bids  will  be  received  until  3  p.  m.,  Aug. 
30,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D 
C,  for  the  construction  complete  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  office  at  Eufaula,  Ala.  Draw- 
ings and  specifications  are  on  file  with  the 
Custodian  at  Eufaula,  Ala.,  and  the  Supervis- 
ing Architect  at  Washington. 

Arkansas. 

•{•Bids  will  be  received  by  the  Secretary  of 
the  Department  of  Interior,  Washington,  D. 

C,  for  the  construction  and  completion  of  a 
brick  dwelling  on  the  south  side  of  Hot 
Springs  Mountain  Reservation,  Hot  Springs, 
Ark. 

•{•Bids  will  be  received  until  noon,  Aug.  5, 
by  Secretary  of  School  Board,  Parkin,  Ark., 
for  the  erection  and  construction  of  plumb- 
ing, heating,  and  wiring  to  be  installed  in  the 
Parkin  School  building.  Plans  and  specifica- 
tions can  be  had  by  addressing  T.  M.  Sanders, 
Southern  Trust  Bldg.,  Little  Rock,  Ark. 

California. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
3,  by  Constructing  Quartermaster,  Fort  Ma- 
son, Cal.,  for  furnishing  an  electric  lighting 
system  at  Fort  Miley,  Cal.  Lieut.  Col. 
George  McK.  Williamson  is  Deputy  Quarter- 
master General. 

Colorado. 

•{•Bids  will  be  received  until  4  p.  m..  Aug. 
10,  by  Bernard  Desjardins,  Supt.,  715  Ernest 
&  Granmer  Bldg.,  Denver,  Colo.,  for  the  con- 
struction of  the  Elks'  Home  building  at  14th 
and  California  Sts.  Plans  and  specifications 
may  be  seen  at  the  office  of  Bernard  Desjar- 
dins, 1177  York  street,  Denver,  and  at  the  of- 
fice of  the  Secretary  of  the  Elks'  Lodge,  Fif- 
teenth and  Arapahoe  Sts.,  Denver. 

*    District  of  Columbia. 

^•Bids  will  be  received  until  2  p.  m„  Aug. 
8,  by  Department  of  Interior,  Washington, 

D.  C,  for  the  installation  of  one  electric  ele- 
vator and  the  construction  of  the  necessary 
shaft  and  pent  house  therefore  at  the  Freed- 
men's  Hospital  buildings,  Washington,  D.  C. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
18,  by  Maj.  H.  L.  Pettus,  Quartermaster, 
Washington,  D.  C,  for  constructing  a  boiler 
house  at  the  War  College,  Washington  Bar- 
racks, D.  C. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
8,  by  Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  for  furnish- 
ing at  the  navy  yard,  Washington,  D.  C,  a 
quantity  of  sheet  steel,  reducing  valves  and 
oak  ties. 

Florida. 

•{•Bids  will  be  received  until  9  a.  m.,  Aug. 
21,  by  Chairman,  Board  of  County  Commis- 
sioners, Inverness,  Fla.,  for  the  construction 
of  a  county  courthouse  in  accordance  with 
plans  and  specifications  drawn  by  J.  R.  Mac- 
Eachron,  Candler  Bldg.,  Atlanta,  Ga.,  Archi- 
tect. 

Bids  were  opened  July  17.  by  the  U.  S. 
Engineer,  Jacksonville,  Fla.,  for  4,400,000  cu. 
yds.  of  dredging  in  Hillsboro  Bay,  Fla.  The 
bid  of  J.  C.  Titzwell,  Savannah,  Ga.,  at  7.45 
cents  per  cu.  yd.  was  recommended  for  ac- 
ceptance. The  next  lowest  bid,  that  of  the 
Bowers  Southern  Dredging  Co.,  was  10% 
cents  per  cu.  yd. 


Georgia. 

®Bids  were  opened  July  26  by  the  U.  S.  En- 
gineer at  Savannah,  Ga.,  for  furnishing  and 
placing  10.000  tons  stone  for  raising  low 
places  in  jetties  at  Cumberland  Sound,  Geor- 
gia and  Florida.  The  contract  was  let  to 
Geo.  W.  Parkhill,  Jacksonville,  Fla.,  at  $3.43 
per  ton. 

Idaho. 

The  Milwaukee  Land  Co.,  St.  Joe,  Idaho, 
is  to  build  a  3-mile  flume  to  bring  lumber 
from  its  lands  northwest  of  St.  Marie  to  the 
St.  Joe  River. 

Illinois. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
29,  by  Lt.  Col.  George  A.  Zinn,  U.  S.  Engi- 
neer, Chicago,  111.,  for  the  timber  super- 
structure and  pile  protection  in  harbor  at 
Michigan  City,  Ind.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

The  Bestwall  Manufacturing  Co.  has  begun 
the  construction  of  its  new  building  at  Clear- 
ing, Ills.    Bucher  Brothers  are  the  contractors. 

Indiana. 

•{•Bids  will  be  received  until  11:30  a.  m., 
Aug.  8,  by  Board  of  Clay  County  Commis- 
sioners, Brazil,  Ind.,  for  the  repair  of  the 
county  jail.    E.  A.  Staggs  is  County  Auditor. 

•{•Bids  will  be  received  until  Sept.  7,  by 
Board  of  Gibson  County  Commissioners, 
Princeton,  Ind.,  for  the  construction  of  a  sol- 
diers and  sailors  monument.  W.  T.  Roberts 
is  County  Auditor. 

Kansas. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
8,  by  B.  B.  Norris,  City  Clerk,  Horton,  Kan., 
for  furnishing  one  100  h.  p.  high  speed  engine 
f.  o.  b.  cars  Horton,  Kan.  Specifications  are 
on  file  at  the  office  of  the  city  clerk  and  at  the 
office  of  G.  E.  Johnson,  Engineer,  Sabetha, 
Kan. 

Louisiana. 
•{•Bids  will  be  received  until  Aug.  8,  by  C. 
Brent  Richard,  Mayor,  Lake  Charles,  La.,  for 
the  construction  and  completion  of  two  storv 
and  basement  brick  city  hall  building  at  that 
city.  Favrot  &  Livaudais,  Ltd.,  839  Gravier 
St.,  New  Orleans,  La.,  are  Architects. 

Massachusetts. 

•{•Bids  will  be  received  until  2 :30  p.  m.. 
Aug.  8,  by  Chelsea,  Mass.,  Board  of  Control 
separately  for  the  erection  of  a  new  school 
building  on  the  Shurtleff  School  lot,  Central 
Ave.,  Hawthorn  and  Shurtleff  Sts.,  Chelsea, 
Mass. :  for  installing  the  plumbing  for  the 
new  building ;  for  installing  a  heating  and 
ventilating  plant  in  the  new  building.  All 
proposals  must  be  made  on  blanks  obtained 
at  the  office  of  the  Board  of  Control,  Chelsea, 
Mass.,  or  of  the  architects,  Kilham  &  Hop- 
kins, 9  Park  St.,  Boston,  Mass. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
19,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  six  switchboard  feeder  pan- 
els for  the  navy  yard  at  Boston,  Mass.  Plans 
and  specifications  may  be  had  upon  applica- 
tion to  the  Bureau. 

An  extensive  harbor  front  development  is 
planned  for  Boston,  Mass.,  by  the  American 
Building  Trust,  a  companv  organized  by  John 
H.  Hodsdon,  of  Boston.  The  plans  provide  for 
the  development  of  the  South  Boston  flats  at 
an  ultimate  expenditure  of  over  $43,000,000. 
A  hearing  will  be  held  on  Sept.  21  by  the 
State  Harbor  and  Land  Commissioners,  at  the 


State  Capitol,  Boston,  on  the  application  of 
the  Trust  for  the  sale  and  lease  of  certain 
state  lands  needed  for  the  improvement.  An 
outline  of  the  proposed  development  is  as 
follows :  The  proposed  development  is  di- 
vided into  three  sections  of  construction.  In 
the  first  section  in  exact  figures,  $13,952,192  is 
expected  to  be  the  cost ;  in  the  second  section, 
$12,165,419  and  in  the  third,  $17,568,460.  This 
makes  a  total  of  $43,680,071.  The  first  and 
second  sections  include  the  building  of  42 
factories  and  warehouses,  both  bonded  and 
free,  office  buildings,  a  15,000  H.  P.  power 
plant,  a  10,000  H.  P.  heating  plant,  a  500  ft. 
two-level  freight  house  and  the  necessary- 
dredging  of  the  channel.  The  third  section 
calls  for  the  leasing  of  the  Commonwealth 
docks  for  an  adequate  number  of  years,  the 
building  of  six  piers  with  an  area  of  4.000,000 
sq.  ft.  of  double  deck  nier  sheds  and  an  aux- 
iliary double  deck  freight  shed  for  the  north 
quay  of  the  reserve  channel  with  45o,000 
sq.  ft.  The  total  water  frontage  will  be 
over  17,000  ft.  and  there  is  laid  out  a  5,000-ft. 
ship  channel  connecting  with  the  main 
channel  and  35  feet  in  depth.  Five 
of  the  piers  will  be  1,200  ft.  long  and  300  ft. 
wide  and  one  pier  will  be  1.200  ft.  long  and 
650  feet  wide.  There  will  be  250  feet  of  water 
intervening  between  each  pier.  There  will  be 
two  quays  50  and  160  ft.  wide,  with  a  com- 
bined length  of  10,750  ft.  The  intervening 
water  spaces  between  these  will  be  500  ft. 
wide. 

Michigan. 

•{•Bids  will  be  received  until  3  p.  m..  Aug. 
28,  by  Col.  C.  McD.  Townsend,  U.  S.  Engi- 
neer, Jones  Bldg.,  Detroit,  Mich.,  for  con- 
structing a  rubble  mound  breakwater  at  Bid- 
die  Point,  Mackinac  Island,  Mich.  Specifica- 
tions mav  be  obtained  of  the  U.  S.  Engineer. 

®The  "Great  Lakes  Dredge  &  Dock  Co., 
Chicago,  111.,  has  been  awarded  the  contract 
for  constructing  the  lock  masonry  in  the  third 
American  lock  at  Sault  Ste.  Marie,  Mich.,  for 
the  U.  S.  Government.  The  contract  amounts 
to  about  $1,050,000.  The  itemized  bids  for 
this  work  were  given  in  our  July  5  issue. 
Minnesota. 

•{•Bids  will  be  received  until  noon.  Aug.  28, 
by  F.  R.  Shunk,  U.  S.  Engineer.  Duluth, 
Minn.,  for  the  construction  of  the  wooden, 
screw,  gasoline  tug  Patrol.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Missouri. 

•{•Bids  will  be  received  until  noon.  Aug.  15, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  the  revetment  of  the  river  bank  on 
the  city  property  from  a  point  at  or  near  the 
intersection  of  St.  Cyr  Ave.,  projected  with 
the  Mississippi  River  northwardly,  a  distance 
of  9,000  ft.,  under  Letting  10211.  Plans  and 
specifications  can  be  obtained  of  the  Presi- 
dent of  the  Board.  Room  300  City  Hall. 

•{•All  bids  received  July  12,  by  the  Purchas- 
ing Agent  of  Kansas  City.  Mo.,  for  furnish- 
ing battery  of  water  tube  boilers  were  reject- 
ed and  the  work  will  be  readvertised. 

The  Arcadia  Country  Club.  John  H.  Curran, 
President,  St.  Louis,  has  let  contracts  for 
the  construction  of  a  $40,000  dam  to  extend 
across  Stout's  Creek  in  the  Arcadia  Valley. 
The  dam  will  be  of  re-enforced  concrete  and 
will  extend  500  ft.  from  bluff  to  bluff  across 
the  gorge.  It  will  be  40  ft.  high  at  its  high- 
est point,  20  ft.  through  at  the  base  and  6 
ft.  wide  at  the  top.  A  power  plant  will  be  es- 
tablished to  pump  water  and  furnish  light 
for  the  club  buildings. 


•{•  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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Montana. 

•JVBids  will  be  received  until  2  p.  m.,  Aug. 
16,  by  Secretary  of  the  Department  of  In- 
terior, Washington,  D.  C,  for  the  erection  of 
frame  administration  buildings,  four  in  num- 
ber and  installation  of  water  and  sewerage 
system  in  connection  therewith  on  the  west 
side  of  Lake  McDonald,  near  Fish  Creek,  in 
Glacier  National  Park,  Montana. 

New  Jersev. 

4*Bids  will  be  received  until  2  p.  m.,  Aug. 
10,  by  Board  of  Managers,  J.  C.  Eisele,  Presi- 
dent, New  Jersey  State  Hospital,  Morris 
Plains,  N.  J.,  for  the  necessary  labor  and  ma- 
terial for  constructing,  fitting  and  placing  in 
position  window  and  door  screens  in  admin- 
istration, dormitory  and  other  buildings. 

•J»Bids  will  be  received  until  2  p.  m.,  Aug. 
8,  by  Wilbur  F.  Sadley,  Jr.,  Adjutant  Gen- 
eral, Sea  Girt,  N.  J.,  for  all  the  labor  and  ma- 
terial necessary  for  the  complete  erection  of 
an  armory  at  East  Orange,  New  Jersey,  in  ac- 
cordance with  the  plans,  drawings  and  speci- 
fications prepared  by  the  Commissioner  of 
Charities  and  Correction.  Copies  of  the  same 
will  be  on  file  in  the  room  of  the  Commission- 
er of  Charities  and  Corrections  at  the  State 
Capitol. 

New  York. 

4"Bids  will  be  received  until  11  a.  m.,  Aug. 
26,  by  R.  C.  Hollyday,  Chief,  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  dredging  and  removal  of  r.bout 
125,000  cu.  yds.  of  Cob  Dock  at  the  navy  yard, 
New  York,  N.  Y.  Plans  and  specifications 
may  be  obtained  of  the  Bureau  of  Command- 
ant of  the  Navy  Yard. 

•J«Bids  will  be  received  until  noon,  Aug.  7, 
by  Col.  W.  M.  Black,  U.  S.  Engineer,  710 
Army  Bldg.,  New  York,  N.  Y.,  for  dredg- 
ing in  Wappinger  Creek,  N.  Y.,  and  in  har- 
bors at  Tarrytown  and  Peekskill,  N.  Y.  In- 
formation may  be  had  upon  application  to  the 
engineer. 

Governor  Dix  has  signed  the  bill  proposing 
a  bond  issue  of  $19,500,000  for  the  construc- 
tion of  barge  canal  terminals  in  various  cit- 
ies of  the  State.  The  proposition  must  be 
submitted  to  the  people  for  their  approval  at 
the  election  in  November  next.  If  the  bond 
issue  is  approved  by  the  people  $9,740,000  will 
be  spent  for  terminals  for  New  York  city :  at 
Buffalo.  $2,800,000;  Rochester,  $700,000:  Os- 
wego, $850,000;  Syracuse,  $1,450,000;  Utica, 
$805,000,  Schnectadv,  $300,000:  Plattsburg, 
$100,000  ;  Port  Henry.  $100,000  ;  Rouses  Point, 
$65,000;  Troy,  $530,000;  Albany,  $330,000; 
Tonawanda  and  North  Tonawanda,  $270,000 
Lockport,  $200,000,  and  smaller  amounts  for 
several  other  places. 

The  following  have  been  appointed  mem- 
bers of  the  Commission  to  investigate  port 
conditions  and  port  extensions  in  New  York 
harbor :  State  Engineer  John  A.  Bensel, 
Dock  Commissioner  Calvin  Tomkins  and  R. 
A.  C.  Smith,  all  of  New  York  city.  The  New- 
York  State  Commission  will  work  with  a 
similar  commission  appointed  in  the  State  of 
New  Jersey. 

North  Carolina. 

*J»Bids  will  be  received  until  noon,  Aug.  15, 
by  ('  V  I-'. vans,  Pres.,  Atlantic  Trust  &  Bank- 
ing Co.,  Wilmington,  N.  C,  for  the  construc- 
tion of  an  8-story  building.  Plans  and  spe- 
cifications mav  be  had  of  J.  F.  Lcitncr,  Gar- 
rell  Bldg.,  Wilmington,  N.  C,  Architects. 

Ohio. 

•H'ids  will  be  received  until  noon,  Aug  1  I. 
I,;,  I  )ip  <  tor  of  I  'iiblie  Scr\  ice,  Id  I  (  it\  Mall, 
Cleveland,  O.,  for  the  construction,  furnishing 
and  delivering  for  the  municipal  electric  light 
plant  of  the  city,  transformers.  O.  Hoffman 
is  Secretary. 

•f»l'.ids  will  be  received  until  I  p.  111  ,  Auk 
21,  by  K.  C.  Desrochers,  Secy.,  Department 
of  Public  Works,  Ottawa,  Out.,  for  the  con 
ItrtlCtion  of  an  extension  to  Tunnel  May  Dock 
.it  BfOckville,  County  of  Leeds,  Out.  Plans, 
spn  ili<  ations  and  form  of  contract  can  be 
seen,  and    forms  of  tender  obtained   at  tin' 


Department  and  at  the  office  of  J.  G.  Sing, 
Esq.,  Chief  Engineer,  Confederation  Life 
building,  Toronto,  and  on  application  to  the 
Postmaster  at  Brockville,  Out. 

^•Bids  will  be  received  until  noon,  Aug.  17, 
by  E.  M.  Brown,  Clerk  of  the  Board  of  Edu- 
cation, Parma  Township  School  District,  Cuy- 
ahoga County,  at  his  office  in  Parma  Center, 
O.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  two  room 
frame  school  building. 

©The  Auglaize  Power  Co.,  James  Ashley, 
President,  Toledo,  O.,  has  awarded  the  con- 
tract for  a  hydro-electric  development  on  the 
Anglaize  River  at  Defiance  to  the  Ambussen 
Hvdraulic  Construction  Co.,  Boston,  Mass. 
About  4,000  H.  P.  will  be  developed.  The  de- 
velopment will  cost  about  $500,000.  The  pow- 
er company  also  plans  to  start  work  later  on 
two  other  plants  to  furnish  3,500  H.  P.  each. 

Oregon. 

4«Bids  will  be  received  until  11  a.  m.,  Aug. 
19,  by  Maj.  J.  F.  Mclndoe,  U.  S.  Engineer, 
Portland,  Ore.,  for  furnishing  and  delivering 
stone  for  jetty  construction,  mouth  of  Colum- 
bia River,  Ore.,  and  Wash.  Specifications 
may  be  obtained  of  the  engineer. 

4*Bids  will  be  received  until  noon,  Sept.  6, 
by  Maj.  J.  J.  Morrow,  U.  S.  Engineer,  802 
Couch  Bldg.,  Portland,  Ore.,  for  construct- 
ing steel  sea  going  suction  dredge. 

South  Carolina. 

•J»Bids  will  be  received  until  noon,  Sept.  5, 
by  Maj.  G.  P.  Howell,  U.  S.  Engineer, 
Charleston,  S.  C,  for  constructing  and  deliv- 
ering complete,  the  two  steel  hull,  stern  wheel, 
combination  bucket  dredges  and  snag  boats 
Pedee  and  Wateree.  Specifications  may  be 
obtained  of  the  engineer. 

Virginia. 

®Henry  Steers,  17  Battery  Place,  New  York 
City,  has  been  awarded  the  contract  for  con- 
structing the  joint  railand  water  terminal 
on  South  Ghent  water  front,  Norfolk,  for 
the  Old  Dominion  Terminal  Co.  The  con- 
tract is  understood  to  amount  to  something 
like  $2,000,000. 

The  Norfolk  Tunnel  Co.  has  been  incor- 
porated with  a  capital  stock  of  $5,000  to  $250,- 
000  and  proposes  to  bore  a  tunnel  under  the 
Elizabeth  River,  between  Norfolk  and  Ports- 
mouth. The  officers  of  the  company  are  C. 
P.  E.  Burgwyn,  president :  George  fl.  Whit- 
field, vice-president,  and  Geo.  M.  Wilson,  sec- 
retary-treasurer, all  of  Richmond,  Va. 

Washington. 

Bids  as  follows  were  received  July  26, 
by  Maj.  C.  W.  Kutz,  U.  S.  Engineer,  Seattle, 
Wash.,  for  dredging,  etc.,  at  Willapa  River 
and  Harbor,  Wash.:  (1)  standing  for  bid 
of  International  Dredging  Co.,  (2)  for  bid  of 
Puget  Sound  Bridge  &  Dredging  Co.,  (3) 
for  bid  of  Twecdcn  &  Jones,  (4)  for  bid  of 
Standard  American  Dredging  Co. : 

(1)        (2)       (3)  (D 

Brush,   360   cords  $  COO    $  4.T.0    $  3.00    $  3.00 

I MIps,  3, :.40  tin.   ft  .  .  .      .'JO         .I'."".         .22  .'-'2 

Stone,  775  tons   3.10       4 .  f>0       3.00  S.OO 

Lumber,     7,<iS2  ft. 

B.  M   23.;-)0     25.00     22.00  23.00 

Spikes,   300   lbs  06         .0G         .045  .01 

Itm-k    eXC.'lVnliol],  L\- 

000  cu.    Vds               15.50  7.00  G.00  9.50 

Dredging,  1,104,552 

cu.  yds  179       .124  .14  .147 

Overhaul  at  e  1  "A" .  .      .0::         .ill  .02  .01 

Overhaul  area  'B"..      .0:;        .01  .02  .11 1 

Canada. 

•H'ids  will  be  received  until  noon,  Aug.  21. 
by  T.  A.  Dinsley,  Secy.  Trcas.  Wilkie,  Sask.. 
for  the  following  machinery,  materials  and 
performance  of  certain  labor:  Tender  A — 
Electrical  Machinery:  One  60  K.  W.,  8-phase, 
tin  cycle,  2,200  volt,  A.  C.  generator;  one  ex- 
citer  for  above;  one  marble  switch  board,  in- 
struments and  switches;  three  2,200  volt  mo- 
tors, back  geared  to  pumps;  live  transformers 
for  lighting  System;  series  Tungsten  street 
lighting     system;     approximately  25  cwt.  of 

weatherproof  cupper  wire  (line  material,  guj 

wire,  arms,  pins,  insulators,  etc  )  ;  cedar  pules 


Tender  B — One  100  I.  h.  p.  internal  combina- 
tion engine.  Tender  C. — Pumping  Machinery: 
One  working  head  and  deep,  well  cylinder ; 
one  half  million  gallon  pump ;  one  air  com- 
pressor; necessary  shaftings  and  belting.  Ten- 
der D. — One  pneumatic  storage  tank.  Tender 
E. — Approximately  1,100  ft.,  3-in.  cast  iron 
water  pipe ;  approximately  4,800  ft.,  6-in.  cast 
iron  water  pipe ;  approximately  2,000  ft.,  4-in. 
cast  iron  water  pipe ;  approximately  15  hy- 
drants and  22  valves.  Tender  F. — -Trenching, 
laying  cast  iron  water  pipes,  hydrants,  valves, 
etc.,  and  back  filling.  Tender  G. — Erection  of 
power  house  and  construction  of  reservoir. 
Plans  and  specifications  may  be  seen  at  the 
office  of  Secretary-Treasurer  of  the  Town  of 
Wilkie,  or  on  application  to  the  Engineers, 
McArthur  and  Murphy,  Room  8,  Bottomly 
Block,  Saskatoon,  Sask. 

®Claydon  Bros.,  Winnipeg,  Man.,  at  $272,- 
577,  have  been  awarded  the  contract  for  the 
erection  of  new  buildings  in  connection  with 
the  Winnipeg  General  hospital. 

The  rate  payers  of  Hamilton,  Ont,  have 
voted  $505,160  for  a  municipal  plant  to  dis- 
tribute electric  power.  The  power  will  be 
obtained  from  the  plant  of  the  Hydro-Elec- 
tric Commission. 

A  contract  has  been  signed  between  the  Ca- 
nadian Government  and  the  Canadian  Vickers, 
Ltd.,  of  Montreal,  for  the  construction  of  a 
dry  dock  at  Montreal,  and  the  payment  of  a 
subsidy  by  the  Government  on  Dec.  31,  1913. 
The  dock  is  to  be  of  the  first  class  and  the 
Government  undertakes  to  pay  3%  per  cent, 
for  35  years  on  an  investment  up  to  $3,000,000. 
The  dock  is  to  be  a  floating  one,  and  will 
be  built  by  Vickers'  Sons  &  Maxim  of  Eng- 
land for  the  Canadian  branch  of  the  firm,  of 
which  F.  O.  Lewis  is  the  head. 


SUPERSTRUCTURE,  BRIDGE  AT 
WASHINGTON  STREET. 

DEPARTMENT  OF  PUBLIC  WORKS. 

Chicago,  July  28,  1911. 
Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m.,  Saturday, 
Aug.  12,  1911,  at  Room  406  City  Hall,  for 
furnishing,  delivering  and  building  in 
place  all  temporary  work,  and  for  fur- 
nishing all  materials,  tools,  labor  and  all 
appliances  and  appurtenances  required  in 
the  performance  of  all  necessary  opera- 
tions for  the  complete  construction  and 
erection  of  the  superstructure  of  a  Bas- 
cule Bridge  over  the  south  branch  of  the 
Chicago  River  at  Washington  street,  in- 
cluding all  necessary  machineiy  thereto, 
according  to  plans  and  specifications  on 
file  in  the  office  of  the  Department  of 
Public  Works  of  said  city.  Room  406. 
City  Hall. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposals  for  Superstructure,  Washing- 
ton Street  Bridge,"  and  be  accompanied 
with  $3,000  in  money  or  a  certified  check 
for  the  same  amount  on  some  responsible 
bank  located  and  doing  business  in  the 
City  of  Chicago,  and  made  payable  to  the 
order  it  the  Commissioner  of  Public 
Works. 

The  Commissioner  of  Public  Woiks  re- 
serves the  right  to  reject  any  or  all  bids. 

A  deposit  of  $25. 00  will  be  required  to 
insure  the  safe  return  of  the  plans  and 
speeilical  ions. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  pecuniary  resources,  to  ful- 

1 1 1 1  the  conditions  of  the  contract  and 
spcellU  at  Ions,     provided    such  contract 

should  be  awarded  to  him. 

Companies  or  llrnis  bidding  will  give  thu 
Individual  names,  as  well  as  the  name  of 
the  ilrin.  with  their  address. 

L.  D.  McC.  ANN, 
Commissioner  of  Public  Works. 


•I-  Indicate!  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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PAVING. 

OFFICE  OF  THE  STATE  HIGHWAY 
COMMISSION. 

Richmond,  "Va. 

Bids  will  be  received  by  the  under- 
signed and  the  Board  of  Supervisors  of 
Wise  County,  at  the  Clerk's  office  at 
Wise,  Va.,  up  to  11  a.  m.,  Wednesday, 
August  23,  1911,  for  the  construction  of 
two  hundred  and  seventy- two  thousand 
(272,000)  sq.  yds.  of  macadam  to  be  laid 
on  roadbed  already  graded,  in  groups  as 
follows: 

Wise  Group,  49.S69  sq.  yds. 

Norton  Group,  33,441  sq.  yds. 

Coeburn  Group,  69,523  sq.  yds. 

Big  Stone  Gap  Group,  88,590  sq.  yds. 

Appalachia  Group,  30,508  sq.  yds. 

Quarry  rights  will  be  furnished  to  the 
contractor  free  of  cost  at  the  most  con- 
venient points  obtainable. 

Bids  on  each  separate  group  must  be 
accompanied  with  a  certified  check,  pay- 
able to  the  Chairman  of  the  Board  of 
Supervisors  of  Wise  County,  in  the  sum 
of  five  hundred  ($500)  dollars;  but  a  cer- 
tified checks  in  the  sum  of  fifteen  hun- 
dred ($1,500)  dollars  will  entitle  the  bid- 
der to  bid  on  three  (3)  or  more  groups; 
this  as  a  guaranty  of  acceptance  and 
performance  of  the  contract  by  the  party 
to  whom  it  may  be  awarded,  and  his  fail- 
ure to  execute  said  contract  will  forfeit 
said  check. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

Specifications  and  "Instructions  to  Bid- 
ders" may  be  had  on  application  to  the 
County  Engineer  at  Norton,  "Va. 
STATE  HIGHWAY  COMMISSIONER. 

PAVING. 

Sealed  proposals  will  be  received  by  the 
Board  of  Local  Improvements  of  the  city 
of  Murphysboro,  111.,  for  furnishing  all 
material  and  labor  necessary  for  the  pav- 
ing with  brick  the  "Fourteenth  Street 
Paving  District"  of  Murphysboro,  111.,  as 
per  ordinance  No.  386  of  said  city,  up  to 
12  o'clock  noon  on  Monday,  August  7,  A. 
D.  1911,  which  bids  will  be  opened  at  1 
o'clock  p.  m.  of  the  same  day  in  the 
Council  Chamber  of  the  City  Hall. 

Plans  and  specifications  can  be  found 
and  all  particulars  learned  at  the  office 
of  Ralph  Rollo,  Public  Engineer,  Mur- 
physboro, 111. 

The  approximate  quantities  are  14,672.7 
sq.  yds.  brick  paving  on  a  Portland  con- 
crete base  and  8,204  lin.  ft.  of  sandstone 
curbing.  The  contractor  will  be  paid  in 
the  improvement  bonds  of  the  city  bear- 
ing 5  per  cent  interest  per  annum. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

I.  W.  ELLIS,  President. 
RALPH  ROLLO,  Clerk. 
J.  J.  CONNELLY, 
Supt.  of  Streets. 

Dated  at  Murphysboro,  111.,  this  26th 
day  of  July,  A.  D.  1911. 

CONSTRUCTION  OF  WATER 
TANK. 

Sealed  bids  will  be  received  by  the  City 
Clerk  of  Mt.  Vernon,  Mo.,  for  the  erection 
of  either  a  steel  or  cypress  water  tank. 
Contract  awarded  Aug.  22.  1911.  Plans 
and  specifications  on  file  in  office  of  City 
Clerk.  Deposit  of  10  per  cent  of  bid  re- 
quired. Right  to  reject  any  and  all  bids 
reserved. 

HUB.  H.  JONES, 
 City  Clerk. 

WAR  DEPARTMENT.— U.  S.  Engineer 
Office.  Montgomery,  Ala.,  July  24,  1911. — 
Sealed  proposals  for  filling  at  Fort  Pick- 
ens, Fla.,  will  be  received  at  this  office 
until  1  o'clock  p.  m..  Aug.  24,  1911,  and 
then  publicly  opened.  Information  on  ap- 
plication.   G.  D.  FITCH,  Lt.  Col.,  Engrs. 


SUBSTRUCTURE,  BRIDGE  AT 
WASHINGTON  STREET. 

DEPARTMENT  OF  PUBLIC  WORKS. 

Chicago,  July  22,  1911. 
Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m.,  Saturday, 
Aug.  5,  1911,  at  Room  406.  City  Hall,  for 
furnishing,  delivering  and  building  in 
place  all  temporary  work,  and  for  fur- 
nishing all  materials,  tools,  labor  and  all 
appliances  and  appurtenances  required  in 
the  performance  of  all  necessary  opera- 
tions for  the  complete  construction  and 
erection  of  the  substructure  for  a  bas- 
cule bridge  over  the  South  Branch  of  the 
Chicago  River  at  Washington  street,  with 
all  necessary  abutments  and  approaches 
thereto,  as  well  as  for  the  removal  of  all 
obstructions  found  at  the  bridge  site 
which  might  otherwise  interfere  with  the 
construction  of  the  new  bridge;  also  for 
diverting  the  sewers  on  both  sides  of  the 
river  at  Washington  street,  according  to 
plans  and  specifications  on  file  in  the  of- 
fice of  the  Department  of  Public  Works 
of  said  city,  Room  406,  City  Hall. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposals  for  Substructure  of  Bridge  at 
Washington  Street,"  and  be  accompanied 
with  Three  Thousand  Dollars  in  money 
as  a  certified  check  for  the  same  amount 
on  some  responsible  bank  located  and 
doing  business  in  the  City  of  Chicago 
and  made  payable  to  the  order  of  the 
Commissioner  of  Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

Bidders  must  deposit  five  dollars  with 
the  Commissioner  of  Public  Works  to  in- 
sure the  return  of  the  plans  and  speci- 
fications. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  Commissioner 
of  Public  Works  of  his  ability,  and  that 
he  has  the  necessary  facilities,  together 
with  sufficient  pecuniary  resources,  to 
fulfill  the  conditions  of  the  contract  and 
specifications,  provided  such  contract 
should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the 
name  of  the  firm,  with  their  address. 

L.  E.  McGANN, 
Commissioner  of  Public  Works. 

MATERIAL  FOR  SEWERS. 

Prescott,  Ark. 
Sealed  bids  will  be  received  by  M.  W. 
Greeson,   Secretary  Board     of  Commis- 
sioners, Sewer  Improvement  District  No. 
1,   Prescott,   Ark.,   until  4  p.   m.,  August 
9,  1911,  and  then  publicly  opened,  for  the 
following  approximate  quantities  of  ma- 
terials for  constructing  a  sanitary  sewer 
system: 
1,000  ft.  4-in.  sewer  pipe. 
2,050  ft.  6-in.  sewer  pipe. 
35,600  ft.  S-in.  sewer  pipe. 
7,800  ft.  10-in.  sewer  pipe. 
3,420  ft.  15-in.  sewer  pipe. 
1,100  Y  branches  and  other  specials. 
120  manhole  covers. 
28  flush  tank  siphons. 
SO.OOO  brick. 

Bidding  blanks  and  specifications  may 
be  obtained  from  the  Engineer. 

All  bids  must  be  accompanied  by  a 
check  for  at  least  10  per  cent  of  the 
amount  bid.  All  checks  must  be  certified 
by  some  solvent  bank,  and  made  payable 
to  M.  W.  Greeson,  Secretary. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

H.  A.  HAMILTON,  Chairman. 
M.  W.  GREESON,  Secretary. 
JAS.  W.  BEEBE,  Engineer. 
Poteau,  Oklahoma. 

(All  material  will  be  paid  for  in  cash.) 


TO  CONTRACTORS. 

THE   SANITARY  DISTRICT  OF 
CHICAGO. 

Sealed  proposals  endorsed  "Proposals 
for  Paving  Foster  Avenue"  will  be  re- 
ceived by  the  Clerk  of  The  Sanitary  Dis- 
trict of  Chicago,  at  the  office  of  said  Dis- 
trict, 1500,  76  West  Monroe  St.,  Chicago, 
111.,  until  12  m.,  standard  time,  on  Thurs- 
day, August  10,  1911,  and  will  be  publicly 
opened  by  the  Board  of  Trustees  at  a 
meeting  to  be  held  on  that  day  or  at  the 
first  meeting  thereafter. 

The  work  for  which  said  tenders  are 
invited  consists  of  paving  Foster  Avenue 
across  the  right-of-way  of  the  North 
Shore  Channel  of  The  Sanitary  District  of 
Chicago,  in  the  City  of  Chicago,  County 
of  Cook,  State  of  Illinois. 

The  approximate  quantities  to  be  used 
in  comparison  of  bids  are  as  follows: 

(a)  2,500  cu.  yds.  of  filling. 

(b)  3  new  catch  basins. 

(c)  4  inlets. 

(d)  3  old  manholes  to  be  raised  and  ad- 
justed. 

(e)  1  old  catch  basin  to  be  raised  and 
adjusted. 

(f)  1,035  lin.  ft.  of  concrete  combined 
curb  and  gutter. 

(g)  1,530  sq.  yds.  of  brick  pavement. 
All  bids  must  be  made  upon  blank  forms 

of  proposals  furnished  by  the  Sanitary 
District  and  shall  be  made  in  accordance 
with  and  to  conform  to  all  the  terms  and 
conditions  set  forth  in  "Requirements  for 
Bidding  and  Instructions  to  Bidders,"  at- 
tached thereto.  Specifications  and  forms 
of  proposal  may  be  obtained  at  the  office 
of  the  said  District. 

The  Board  of  Trustees     reserves  the 
light  to  reject  any  or  all  bids. 
THE    SANITARY    DISTRICT    OF  CHI- 
CAGO, 

By  Thomas  A.  Smyth, 
President  of  its  Board  of  Trustees. 
Attest: 

I.  J.  BRYAN,  Clerk. 
Chicago,  July  31,  1911. 


NOTICE  TO  RAILROAD  CON- 
TRACTORS. 

July  21,  1911. 
Sealed  proposals  will  be  received  by  the 
Tyler  Traction  Company,  Sistersvilk ,  W. 
Va.,  until  12  noon,  Aug.  8,  1911,  for  the 
construction  of  11  miles  of  railroad.  The 
work  consists  principally  of  approximate- 
ly 100,000  cu.  yds.  of  excavation,  13,000 
cu.  yds.  of  barrow,  11,000  cu.  yds.  tunnel 
excavation,  2,000  cu.  yds.  of  bridge  and 
culvert  masonry,  and  the  laying  of  track. 
Specification  and  profile  can  be  seen  in 
the  office  of  the  Chief  Engineer. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  two  thousand  dollars 
< $2,000).  The  company  will  return  each 
check  upon  their  rejection  of  bid  accom- 
panying it,  but  will  hold  check  of  suc- 
cessful bidder  until  contract  is  signed 
and  a  fifteen  thousand  dollar  ($15,000) 
bond  is  executed  by  him.  The  company 
reserves  the  right  to  reject  any  or  all 
bids. 

H.  W.  McCOY, 

President. 

R.  C.  VENABLE. 

Chief  Engineer. 
Si-sterville,  W.  Va. 


EARTHWORK. 

Norwood.  Colo. 
Proposals  will  be  received  until  Aug. 
20th  for  adding  about  57,000  cu.  yds.  of 
earth  to  a  15-ft.  dam.  Proposal  blanks, 
etc.,  can  be  had  by  depositing  $5.00. 
Right  reserved  to  reject  any  or  all  bids. 

A.  M.  BROWNING. 

Engineer. 
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Scrapers  and  Grading  Plows  of  Known  Quality 

For  over  a  quarter  of  a  century  wherever  there  has  been  an  important  earth  moving  contract  you  will 
find  that  the  greater  part  of  the  work  has  nearly  always  been  done  with 

Western  Wheeled  and  Drag  Scrapers  and  Grading  Plows 

They  have  attained  a  higher  efficiency  through  a  life  time's  experience  in  actual  contract  work  com- 
bined with  largest  manufacturing  experience. 

Western  Wheeled  Scrapers  were  the  pioneers  and  have  always  maintained  their  supremacy  through 
superior  design  and  construction. 

Western  Drag  Scrapers,  Chicago  Tongue  Scrap- 
ers, Western  Buck  Scrapers. 

Western  Railroad  and  Township  Plows  have 
withstood  the  test  of  time  in  the  hardest  service. 
Any  size  from  2  to  16  horse  power. 


Heavy  Western  California  Fresno 


Complete  catalog  of  Plows,  Scrapers  and  earth  handling 
machinery  on  request. 

Western  Wheeled  Scraper  Co.,  Aurora,  III. 


Western  Rooter  Plow,  No.  20 


TRUNK  SEWERS. 

The  Board  of  Public  Works  of  Nash- 
ville, Tennessee,  will  receive  and  open 
sealed  bids  at  its  office,  City  Hall,  on 
Thursday,  August  10th,  1911,  at  3  p.  m., 
for  building  about  seven  miles  of  circu- 
lar brick  trunk  sewers,  ranging  in  sizes 
from  thirty  (30  in.)  inches  to  one  hun- 
dred and  eleven  (111  in.)  inches  in  diam- 
eter. Certified  checks  on  reputable  banks, 
payable  to  the  order  of  said  board,  re- 
quired to  accompany  all  bids  as  earnest 
money,  as  stipulated  in  the  specifica- 
tions. Satisfactory  bond  for  faithful  per- 
formance of  contract,  as  stipulated  by 
law,  required  and  twenty  (20  per  cent) 
per  centum  retained  upon  partial  esti- 
mates until  the  completion  of  the  work. 
Bids  will  be  received  separately  for  the 
several  sewers  and  as  a  whole  for  the 
entire  work.  Said  board  reserves  the 
right  to  reject  any  or  all  bids.  Plans  and 
profiles  can  be  seen  at  the  office  of  the 
City  Engineer,  City  Hall,  Nashville,  Ten- 
nessee, and  specifications  and  proposal 
blanks  can  be  had  upon  application  at 
said  office  either  by  mail  or  in  person, 
from  and  after  July  1st. 

Bids  must  be  made  upon  said  proposal 
blanks  and  sealed  and  addressed  to  the 
Board  of  Public  Works,  Nashville,  Ten- 
nessee, and  plainly  marked  "BID  FOR 
TRUNK  SEWER." 

This  work  includes  about  eighty-one 
thousand  (81,000)  cubic  yards  of  both 
earth  and  rock  excavation  and  about  thir- 
teen million  (13,000,000)  brick. 

By  order  of  the  Board  of  Public  Works. 

WM.  W.  SOUTHGATE, 

City  Engineer. 


PAVEMENT. 

Pontiac,  III. 
Scaled  bids  will  In-  received  bj  the 
Board  of  Local  Improvement  of  the  City 
of  Pontiac,  III.,  for  4,500  sq.  yds.  of  brick 
pavement,  sandstone  curb:  6,034  sq.  yds. 
of  asphalt  macadam  pavement  with  con- 
crete curb  and  gutter.  Until  7:30  p.  m., 
August  7,  1911. 

K.  A.  RATH  B  IN,  Mayor. 

I'.   C    KNIGHT,  Engineer. 


tl.  FTinv       No  Excavating  Of 

IDC    J  1  «IV  I  Concrete  Bk  /red 

IMPROVED  lor  Inkling 

VSZSSS    FLUSH  TANK  SIPHON 

(Without  Moving  i'lirlH) 
WHIM    i'ic  I'AKI  ICllt.ARS. 

F.  STARY  &  SONS,    Cedar  Rapids.  Iowa 


CONCRETE  STEEL  BRIDGE. 

Sealed  bids  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Tampa,  Florida,  at  their  office,  room  28, 
First  National  Bank  Building,  up  to  2 
o'clock  p.  m.,  Wednesday,  September  6th, 
1911.  For  the  construction  of  a  rein- 
forced concrete,  or  concrete  steel  bridge 
— with  bascule  lift — over  the  Hillsbor- 
ough River  at  Lafayette  St.  A  certified 
check  of  $10,000  must  accompany  each 
bid  as  a  guarantee  that  the  successful 
bidder  will  enter  into  contract  accord- 
ing to  their  bid  and  specifications  with- 
in ten  days  after  award  of  same. 

Plans  and  specifications  to  accom- 
pany each  bidder's  proposal. 

A  profile  of  the  river  at  the  bridge  site, 
and  information,  can  be  obtained  from 
the  engineer  of  the  board. 

The  city  reserves  the  right  to  reject 
any,  or  all  bids. 

Attest:  D.  B.  McKAT, 

ALLEN  THOMAS,  Chairman. 
Clerk. 

THE  CITY  OF  FORT  WORTH,  TEXAS, 
will  receive  sealed  bids  until  Sept.  5tb 
1911,  for  construction  of  a  dam  contain- 
ing about  300,000  cubic  yards  of  earth 
work  and  60,000  cubic  yards  of  masonry. 
Also  concrete  pipe  line  about  6%  miles 
long. 

Details  on  application  to  THE  BOARD 
OF  ENGINEERS,  CITY  HALL,  FORT 
WORTH,  TEXAS. 

ELECTRIC  LIGHT,  SEWER,  WA- 
TERWORKS EXTENTION. 

Sealed  proposals  for  bids  for  electric 
light,  sewer  and  extension  of  water  mains 
will  be  received  and  opened  at  the  office 
of  the  "Village  Clerk  at  Gordon,  Nebr., 
August  10,  1911,  at  8  o'clock  p.  m.  Copies 
of  plans  and  specifications  now  on  file 
with  the  "Village  Clerk  will  be  forwarded 
upon  request. 

The  Village  Board  reserves  the  right  to 
reject  any  and  all  bids. 

H.  D.  HUNTINGTON, 
Village  Clerk. 


BRIDGE. 

Sealed  proposals  for  the  construction 
of  a  Steel  Highway  Bridge  over  Cane 
River  at  Bermuda,  Louisiana,  will  be  re- 
ceived by  the  Bridge  Committee  up  to  12 
r'-\lock  noon  of  Thursday,  August  31,  1911. 

*Jlds  will  be  addressed  to  P.  E.  Prud- 
homme,  Chairman,  Natchitoches,  Louisi- 
ana, and  shall  In-  accompanied  by  certified 
check  In  Miff  Hum  of  Six  Hundred  Dollars. 

The  right  to  reject  uny  and  all  bids  Is 
reserved. 

For  copies  of  plans  and  spcclllcatlons 
address  Ira  W.  Sylvester,  C.  E.,  Alexan- 
dria, Louisiana. 

I'    K  I'UUDHOMMi:. 

Chairman. 


U.  S.  ENGINEER  OFFICE.— Duluth, 
Minn.,  July  28,  1911.  Sealed  proposals  for 
construction  of  the  wooden  screw  gaso- 
line tug  "Patrol"  will  be  received  at  this 
office  until  12  m.,  Aug.  28,  1911,  and  then 
publicly  opened.  Information  on  applica- 
tion.   FRANCIS  R.  SHUNK,  Maj.,  Engrs. 


U.  S.  ENGINEER  OFFICE. — Chicago, 
111.,  July  29,  1911.  Sealed  proposals  for 
timber  superstructure  and  pile  protection 
in  harbor  at  Michigan  City,  Ind.,  will  be 
received  here  until  10  a.  m.,  Aug.  29,  1911. 
Information  on  application.  GEO.  A. 
ZINN,  Lt.  Col.,  Engrs. 


NOTICE  TO  CONTRACTORS. 

CAMERON  COUNTY  DRAINAGE  DIS- 
TRICT NUMBER  ONE. 
Notice  is  hereby  given  that  sealed  bids 
will  be  received  at  the  office  of  A.  W. 
Amther,  Drainage  Engineer,  by  George 
M.  Smith,  Chairman  of  the  Board  of 
Drainage  Commissioners  of  Cameron 
County  Drainage  District  Number  One, 
until  the  hour  of  12  o'clock  m.,  of  Tues- 
day, the  29th  day  of  August,  1911.  for  the 
construction  of  drainage  ditches,  etc. 
Said  ditches  have  an  estimated  total 
length  of  forty  miles,  and  the  aggregate 
yardage  is  approximately  one  million  cu- 
bic yards.  The  ditches  to  have  a  bottom 
width  varying  from  four  to  twenty-six 
feet,  and  the  slope  to  be  one  foot  vertical 
to  one  foot  horizontal.  Maps,  plans,  pro- 
files and  specifications  are  now  on  file 
and  to  be  seen  in  the  office  of  the  County 
Clerk  of  Cameron  County,  Tex.,  and  also 
at  the  office  of  A.  W.  Amthor,  Drainage 
Engineer,  for  said  district,  in  this,  the 
City  of  Brownsville,  Cameron  County, 
Texas.  All  bids  will  be  opened  at  12 
o'clock  m.  of  the  29th  day  of  August.  1911, 
at  the  office  of  said  A.  WT.  Amther. 
Drainage  Engineer,  etc.  The  successful 
bidder  for  all  of  the  above  work  will  be 
required  to  buy  from  Hon.  John  Bartlett, 
County  Judge  of  Cameron  County,  Texas 
the  Drainage  Bonds  for  said  District,  now 
Issued,  amounting  in  the  aggregate  to 
Two  Hundred  and  Four  Thousand  Five 
Hundred  Dollars  ($204,500.00)  for  not  less 
than  par,  and  all  interest  accrued  to  date 
of  such  purchase.  Accompanying  said 
bids  a  check,  payable  to  George  M. 
Smith,  Chairman  of  the  Board  of  Drain- 
age Commissioners,  in  an  amount  of  not 
less  than  6  per  cent  of  such  bids  Is  re- 
quired. 

Brownsville,  Tex..  May  IS,  1811. 

GEORGE  M.  SMITH, 
Chairman  of  Hoard  of  Drainage  Commis- 
sioners, t'ameron  County  Drainage  Dis- 
trict No.  One. 
.1.  It  COI'KLAND, 

Secretin  v   of    the    Hoard   of  Drainage 
t  'oininlssloiiei  s. 


IN  WHITING  to  our  Advertisers  for  CATALOGS  or  PRICES     Please  Mention  K  N  G I N  K  K  KING  &  CONTRACTING 


CONTRACT    NEWS  SECTION 

of 

ENGINEERING    &  CONTRACTING 


The  outlook  for  improved 
business  conditions  is  bright 
The     Doings   according    to    the  annual 

of  the  crop  and  business  report  of 

,  the  Continental  &  Commer- 

Week.  cja]  Ba,-,^  0{  Chicago,  is- 
sued on  Saturday.  Ac- 
cording to  this  report  the  crop  review  finds 
an  aggregate  considerably  better  than  the  ten 
year  average.  Certain  cereals  have  been  in- 
jured materially  by  the  weather,  but  the  ag- 
gregate is  good.  The  general  business  review 
finds  no  reason  for  fearing  a  longer  contin- 
ued depression.  Some  of  the  industries  are 
marking  time  with  last  year,  others  are  pick- 
ing up  rapidly.  Others  still  affected  by  the 
depression  look  forward  to  improvement,  and 
all  admit  the  period  of  partial  stagnation  has 
done  much  to  lower  operating  costs  and 
teach  an  economical  administration  neglected 
in  the  more  prosperous  days.  The  crop  pro- 
duction figures  of  the  report  show  the  follow- 
ing: Wheat  production  of  642,000,000  bu. 
against  695,000,000  last  year,  equal  to  the  ten 
year  average,  and  50,000,000  bu.  more  than 
domestic  requirements.  The  oats  crop  is  poor, 
824,000,000  bu.,  nearly  300,000,000  under  last 
year  and  25,000,000  below  the  average.  Corn 
should  amount  to  2,828,000,000  bu.  by  present 
indications,  10  per  cent  under  last  year,  but 
3%  per  cent  over  the  average.  A  43,000,000 
ton  hay  crop  will  be  17,000,000  under  1910  and 
25  per  cent  under  the  average.  Potatoes,  too, 
suffered  severely,  but  rice  and  rye  will  be 
larger  and  barley  as  good  as  last  year,  with 
flax  problematic.  Cotton  promises  to  make  a 
record  yield,  with  heavy  rains  the  only  dan- 
ger. There  is  promise  of  14,700,000  bales, 
and  a  new  record  may  be  established,  passing 
the  15,000,000  mark.  In  many  other  ways  the 
outlook  in  the  south  is  remarkably  favorable. 

Railroad  construction  contracts  of  any  size 
have  been  few  and  far  between  during  the  past 
few  days.  The  principal  contract  let  recentlv 
is  for  the  65  mile  extension  of  the  El  Paso  & 
Southwestern  R.  R.  from  Fairbank.  Ariz.,  to 
Tucson,  Ariz.  MacArthur  Bros.  Co.,  New 
York  and  Chicago,  secured  this  contract.  The 
work  will  average  about  40,000  cu.  yds.  to  the 
mile.  In  Canada  the  principal  railroad  con- 
tract of  the  past  week  is  for  the  construction 
of  the  first  185  miles  of  the  Government  Hud- 
son Bay  R.  R.  from  Pass  Mission  to  Thicket 
Portage.  At  this  writing  it  appears  that  the 
contract  will  be  awarded  to  either  J.  D.  Mc- 
Arthur,  Winnipeg,  Man.,  or  M.  J.  O'Brien,  Ot- 
tawa. It  is  the  intention  of  the  government 
to  start  the  work  of  construction  at  the 
earliest  possible  time,  and  it  is  regarded  as 
likely  that  the  successful  contractor  will  be 
at  work  before  Sept.  1.  Among  the  other 
railroad  construction  contracts  let  recentlv  are 
the  following:  Walter  H.  Dennison,  Lub- 
bock, Tex.,  for  nine  miles  of  srrading  work  for 
the  Wichita  Falls  &  Northwestern  R.  R.,  on 
the  Hammon  to  Woodward,  Okla.,  extension  ; 
J.  L.  McSpadden  for  the  grading  work  on  a 
portion  of  the  Wichita  Falls  &  Northwestern 
extension  between  the  South  Canadian  River 
and  Woodward ;  M.  Tansey,  Arkansas  City, 
Kan.,  for  the  construction  of  the  extension  of 
the  Louisiana  &  Arkansas  Rv.  from  Jena,  La., 
to  Jonesville;  The  Vang  Construction  Co., 
Cumberland,  Md.,  for  lining  with  concrete  the 
Borden  tunnel  on  the  Western  Maryland  ex- 
tension near  Frostburg,  Md. ;  C.  C.  Jabobs, 
Durham,  N.  C,  for  the  2%-mile  extension  of 
the  street  car  line  of  the  Carolina  Power  & 
Light  Co.,  Raleigh,  from  Glenwood,  N.  C.  to 
Courty  Club-  F.  D.  Harvey  &  Co.,  Memphis, 
Tern.,  two  $25,000  contracts  for  constructing 
subways  at  Memphis,  Tern. 


Bids  are  now  being  taken  on  one  of  the 
largest  levee  contracts  of  the  year.  The  work 
calls  for  the  construction  of  960,000  cu.  yds. 
of  levee  in  the  Third  Mississippi  River  District. 
The  work  is  divided  into  six  sections — two  in 
the  Lower  Yazoo  Levee  District  of  180,000 
cu.  yds.  each,  and  four  in  the  Upper  Tensas 
Levee  District  of  150,000  cu.  yds.  Bids  for 
another  good  sized  levee  job  were  opened 
Aug.  1st  at  Memphis,  Tenn.  The  work  called 
for  the  construction  of  about  250,000  cu.  yds. 
of  levee  at  Point  Pleasant,  Ark. 

Bids  for  a  good  sized  dredging  contract  on 
the  Pacific  Coast  were  opened  on  July  24. 
The  contract  called  for  the  dredging  of  2,- 
506,000  cu.  yds.  of  material  from  San  Pablo 
Bay,  Cal.,  for  the  United  States  Government. 
The  San  Francisco  Bridge  Co.,  San  Francisco, 
at  18  2/8  cts.  per  cu.  yd.,  is  the  probable  con- 
tractor. 


The    unexpected  some- 
times happens  when  dvna- 
Dynamite     mite    explodes;    two  hap- 
J  penings  of  the  past  week 

Happenings,  show  this.  In  one  case  a 
young  man  employed  on 
some  road  construction 
work  in  Virginia  saw  a  pail  standing  by  the 
road.  Some  one  told  him  that  the  pail  con- 
tained dynamite,  so  to  show  that  he  wasn't  to 
be  bluffed  that  way  he  kicked  the  pail.  The 
dynamite  exploded,  and  the  unexpected  hap- 
pened, for  the  only  injuries  sustained  by  the 
young  man  was  the  loss  of  both  shoes  and 
the  greater  part  of  his  pants.  In  the  other 
case  three  men  were  digging  a  well,  and  after 
they  had  got  down  about  5  feet,  they  struck 
some  rock  which  required  blasting.  A  charge 
of  dynamite  was  put  in,  and  the  fuse  touched 
off.  For  some  reason  the  charge  did  not  ex- 
plode, and  after  waiting  some  time  one  of  the 
men  crawled  up  to  the  well  to  see  what  was 
the  matter.  Just  as  he  had  his  head  well  over 
the  hole  the  dynamite  let  go,  the  only  result 
being  that  the  man  lost  the  skin  from  the 
very  tip  of  his  nose.  Out  in  Iowa  there  lives 
a  man  named  Gotch,  who,  by  the  way,  is  some 
wrestler.  One  day,  a  couple  of  weeks  ago, 
Gotch  drove  his  car  into  town  and  there  met 
an  acquaintance,  who  was  one  of  the  super- 
intendents of  construction  on  the  hydro-elec- 
tric development  now  under  way  at  Hum- 
boldt. The  superintendent  had  just  left  the 
depot  freight  office  and  was  carrying  a  pack- 
age. Gotch  offered  to  take  him  out  to  the 
work.  The  superintendent  had  got  nicely 
settled  in  the  car  ?nd  Gotch  was  pulling  the 
speed  clutch  out  further  and  further  when 
the  latter  noticed  that  his  friend  was  carrying 
his  package  very  tenderly  and  carefully.  His 
curiosity  was  aroused  and  he  inquired  as  to 
the  contents,  and  was  coolly  told  that  it  con- 
tained dynamite.  Gotch  nearly  jumped  over- 
board and  the  way  he  shut  down  on  the  speed 
was  a  caution.  His  hair  didn't  raise  nor  did 
he  entirely  stop  the  machine,  for  he  was  game, 
but  the  rate  of  motion  wasn't  so  fast  but 
what  you  could  count  the  fence  posts  along 
the  road.  The  manner  in  which  Gotch 
searched  for  the  soft  spots  in  the  road  was 
surprising,  while  his  eve  vigilantly  looked  for 
rocks  and  bumps.  To  make  matters  even 
more  unbearable,  the  superintendent  sat  se- 
renely by  dilating  upon  the  terrible  effect  of 
dynamite,  drawing  up  gruesome  imaginings 
as  to  what  would  happen  if  they  were  so  un- 
fortunate as  to  dron  into  a  rut.  When  they 
at  last  arrived  at  the  site  of  the  dam,  after 
what  seemed  the  longest  trip  he  had  ever 
taken,  and  Gotch  bnd  cautiously  brought  the 
machine  to  a  stop,  bis  friend  asked  him  if  be 


had  ever  seen  real  live  dynamite,  and  upon 
receiving  a  most  emphatic  "no,"  the  genial 
superintendent  began  unwrapping  his  daneer- 
ous  package,  though  Gotch  protested  that  he 
had  no  curiosity.  It  was  a  pretty  ticklish  task, 
unwrapping  dynamite,  but  it  was  finally  ac- 
complished and,  behold,  instead  of  the  ex- 
plosive sticks,  there  were  a  dozen  harmless 
bolts.  Before  Gotch  was  able  to  extricate  him- 
self from  the  steering  gear,  the  elusive  super- 
intendent was  at  least  a  block  away. 


Winnipeg,   Man.,   is  one 
■p.       j    ,  of   several   Canadian  cities 

JJay  Labor    which    do    a  considerable 
Work  at        amount    of    street  paving 
■err-      •  work    by    day    labor.  At 

Winnipeg.  Winnipeg  the  paving  work 
is  advertised  for  bids,  the 
engineers  of  construction  of  the  city  also  sub- 
mitting a  bid  with  the  contractors.  If  the 
city's  representative  is  the  low  bidder  he  se- 
cures the  work  and  does  it  by  day  labor. 
Lately  a  doubt  seems  to  have  arisen  in  the 
minds  of  some  of  the  members  of  the  city 
council  as  to  whether  the  city  was  getting 
the  best  of  values  out  of  the  day  labor  prin- 
ciple, and  an  investigation  has  been  ordered 
regarding  the  relative  cost  of  city  work  by 
day  labor  as  done  by  the  city's  department  of 
construction  and  the  cost  of  the  same  work  by 
competitive  contract.  It  is  charged,  according 
to  press  dispatches,  that  by  clever  bookkeep- 
ing the  cost  of  the  work  by  day  labor  is  made 
to  show  an  apparent  "saving,"  where  in  real- 
ity no  saving  exists.  Another  allegation  is 
that  when  the  city's  construction  department 
is  building  on  work,  such  as  asphalt,  where  it 
knows  there  can  be  no  competition,  it  sets  a 
high  price,  and  then  reports  an  actual  cost 
much  less,  claiming  the  difference  as  a  "sav- 
ing" by  the  day  labor  plan.  Still  another 
allegation  is  that  where  the  city's  department 
has  found  it  impossible  to  do  work  at  the 
price  at  which  it  bid  in  competition,  "extras" 
are  added  which  are  not  justified  by  the 
actual  work  done.  In  one  case,  in  the  con- 
struction of  a  granolithic  walk  on  which  the 
department  charged  up  $800  as  "extras"  for 
moving  fences,  it  is  stated  that  a  fair  price  for 
the  fence  moving  would  have  been  $18.50. 
Out  of  a  total  of  $4,624  for  "extras"  shown 
in  the  construction  department  accounts  for 
191(1.  an  investigator  reported  that  he  found 
justification  for  $186.57. 


Blows. 


For    many   years  joke- 

When  the     smiths    £ave  han':: 

away  on  the  old  standby  of 

Whistle  the  laborer  who  -topped 
work  so  abruptly  when  the 
noon  whistle  blew  that  he 
left  his  pick  hangi?,g  in  the 
air.  Many  serious  minded  persons  have 
doubted  that  pick  story  and  most  likely  these 
same  persons  will  also  doubt  the  following 
little  tale  which  is  taken  verbatim  from  the 
Sioux  City  Daily  Tribune: 

Had  it  not  been  for  the  5  o'clock  whistle 
everything  would  be  all  right  at  the  Williges 
building  today,  and  the  door  of  the  main  en- 
trance would  be  wearing  a  plate  glass  finish 
instead  of  a  wooden  kimono.  Four  men  were 
putting  the  glass  in  place  Saturday  afternoon 
and  were  holding  it  in  the  frame  while  the 
strips  were  being  put  in  place  preparatory  to 
nailing.  The  nail  was  being  held  in  place  and 
the  hammer  was  poised  in  the  air  when  the 
quitting  whistle  sounded.  Every  man  deserted 
the  job  instantly  and  the  glass  fell  to  the 
floor,  breaking  into  countless  pieces.  It  will 
be  several  days  before  another  piece  of  glass 
can  be  secured  from  the  factory. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

The  Louisville  &  Nashville  R.  R.  is  under- 
stood to  have  now  cleared  up  all  difficulties  re- 
garding right  of  way  for  its  proposed  double 
track  line  from  Decatur.  Ala.,  to  Nashville, 
Term.  It  is  believed  that  construction  work 
will  be  started  at  an  early  date. 

The  Birmingham  Southern  R.  R.,  J.  B.  Mc- 
Intyre,  Chief  Engineer,  Ensley,  Ala.,  is  under- 
stood to  have  preliminary  surveys  under  way 
for  a  new  line  from  Selma  to  Birmingham, 
via  Bessemer. 

The  Mobile  West  Short  Traction  Co.  has 
tiled  its  articles  of  incorporation  and  proposes 
the  construction  of  a  traction  line  from  Mo- 
bile to  Alabama  Port  on  the  western  shore 
of  Mobile  Bay.  Capital  stock  is  $10,000,  of 
which  $2,500  has  been  paid  in.  H.  Anstil  is 
President  and  E.  E.  Posey,  Mobile,  is  Secre- 
tary. 

Arizona. 

®MacArthur  Brothers  Co.,  11  Pine  St.,  New- 
York  City.  277  Dearborn  St.,  Chicago,  111., 
has  been  awarded  the  contract  by  the  El  Paso 
&  Southwestern  R.  R.  for  its  extension  from 
Fairbank,  Ariz.,  to  Tucson,  Ariz.,  a  distance 
of  65  miles.  The  work  averages  40,000  cu. 
yds.  to  the  mile  and  there  is  approximately 
Mi i.OOt)  cu.  yds.  of  concrete.  Work  will  be 
commenced  at  once.  MacArthur  Brothers  Co. 
will  open  a  local  office  at  Benson,  Ariz.,  and 
Mr.  F.  C.  Hitchcock,  vice-president  and  gen- 
eral manager,  will  be  there  within  a  few  days 
ready  to  sublet  the  work.  Mr.  H.  J.  Sim- 
mons, El  Paso,  Tex.,  is  General  Manager,  and 
Mr.  J.  L.  Campbell.  Chief  Engineer,  of  the  El 
Paso  &  Southwestern  R.  R. 

Grading  has  been  completed  and  track  lay- 
ing was  in  progress  the  latter  part  of  July 
on  a  12-mile  branch  line  being  built  by  the 
Arizona  Eastern  R.  R.  Co.  from  a  connection 
with  the  Phoenix  &  Eastern  R.  R.,  2  miles 
south  of  Mesa,  Arizona,  extending  southerly 
through  a  highly  productive  alfalfa  district 
known  as  "Chandler  Ranch,-'  which  is  now 
being  subdivided  and  sold  in  small  tracts  to 
prospective  settlers. 

The  Salt  River  Valley  Electric  Ry.  Co.,  re- 
cently incorporated,  is  said  to  be  planning  to 
begin  construction  work  early  next  month. 
This  company  will  shortly  ask  a  franchise  in 
Phoenix  for  a  line  along  Van  Buren  St.  From 
Phoenix  the  line  will  run  to  Hole-in-the-Rock, 
at  which  point  it  will  branch,  one  line  running 
to  Scottsdale  via  Ingleside,  and  the  other  to 
Tempe,  Mesa  and  south  to  Chandler.  West- 
ward the  road  will  run  to  Alhainbra.  Glen- 
dale  and  Peoria.  The  incorporators  include 
W.  S.  Furman,  Fleming  Block,  Phoenix. ;  F. 
M.  Winter,  Jacob  Kleck,  Dr.  J.  M.  Swetnam 
and  C.  C.  Lewis. 

California. 

The  Board  of  Supervisors  of  San  Francisco 
has  authorized  the  Board  of  Public  Works  of 
that  city  to  construct  the  Geary  Street  Munici- 
pal Street  Railway  by  day  labor.  The  Super- 
visors have  also  passed  a  bill  authorizing  the 
Works  Board  to  expend  not  to  exceed  $270,000 
in  meeting  the  expenses  of  construction. 

Surveys  arc  now  being  made  by  the  United 
Properties  Co.  for  the  double-tracking  of  its 
electric  line  from  the  county  line  to  and 
through  Richmond  This  is  in  line  with  the 
company's  plans  for  the  improvement  of  the 
service  between  Richmond  and  Oakland  made 
some  time  ago. 

The  Ordinance  Committee  has  recommend 
ed  that  tne  City  Council  of  San  Jose,  Cal., 
permit  tin    I'einiisiila  R    R  ,  a  subsidiary  com 
pany  Of  the  Southern   Pacific,  to  bid  on  the 

franchise  on  Empire  and  North  Twelfth  Sts. 

A  clause  in  the  ordinance  provides  that  am 
other  railroad  may  enter  the  city  over  the 
tracks  and  roadbed. 

The  Oakland  ft-  Antioch  R.  R,  Oakland,  is 
reported  to  have  awarded  a  contract  to  San 
):ian<  isco  contractors  for  the  construction  of 


a  tunnel  beneath  the  hills  which  divide  Contra 
Costa  from  Alameda  county.  The  tunnel  will 
be  over  5,000  ft.  long.  This  railroad  now  has 
a  line  in  operation  from  Bay  Point  to  Walnut 
Creek,  and  work  has  been  started  on  the  link 
which  will  connect  Walnut  Creek  and  La- 
fayette. The  company  is  also  contemplating 
the  building  of  branch  lines  to  Martinez  from 
Bay  Point  and  to  Danville  from  Antioch. 

After  </oing  over  the  right  of  way  and 
sites  for  depots,  Vice  President  Dunnaway 
of  the  Northern  California  &  Oregon  Ry.  Co., 
Alturas,  Cal.,  stated  that  it  was  expected  to 
have  the  line  constructed  into  Lakeview,  Cal., 
by  the  early  part  of  September. 

Board  of  Aldermen  has  passed  an  ordinance 
granting  the  Southern  Pacific  Ry.  Co.  per- 
mission to  construct  spur  tracks  on  Walker 
St.  from  Lake  Ave.  to  the  end  of  the  thor- 
oughfare, in  Watsonville,  Cal. 

The  Southern  Pacific  has  surveys  under 
way  for  the  construction  of  a  line  from  back 
through  the  Fallriver-Burney  country  through 
Millville,  Cottonwood,  Cal.,  and  crossing  the 
Sacramento  River  at  Balls'  ferry  and  con- 
necting with  the  main  line  at  a  point  beyond. 

The  fact  that  surveyors  have  been  work- 
ing south  from  Irvington  toward  East  San 
Jose,  Cal.,  and  Evergreen  gives  rise  to  the 
report  that  the  Western  Pacific  is  planning 
the  construction  of  a  branch  line,  connecting 
with  the  main  line  tracks  at  Niles. 

Double  tracking  is  progressing  rapidly  on 
the  Southern  Pacific  between  Benicia,  Cal., 
and  Sacramento,  3  additional  miles  having 
been  turned  over  to  the  operating  depart- 
ment Aug.  1. 

According  to  the  report  of  A.  W.  Albercht, 
Fresno,  right  of  way  agent  of  the  Fresno, 
Coalinga  &  Monterey  R.  R.,  35  miles  of  right 
of  way  between  Coalinga  and  Hollister,  have 
been  secured  and  John  Bates,  Engineer,  will 
make  specifications  for  one  section  of  the  road. 

Colorado. 

The  Colorado  Interurban  Ry.  Co.,  recently 
incorporated  with  a  capital  stock  of  $6,000,000, 
is  reported  to  have  secured  the  right  of  way 
for  its  proposed  line  from  Denver  to  Fort 
Lupton.  From  the  latter  place  it  is  planned  to 
build  two  lines,  one  to  Greeley  and  the  other 
to  Longmont.  Irving  Hale,  Denver,  Colo.,  is 
President. 

Delaware. 

Plans  are  .reported  to  have  been  made  and 
estimates  secured  for  an  electric  railway  line 
along  the  Delaware  River  to  connect  the  sys- 
tem of  the  Wilmington  &  Philadelphia  Trac- 
tion Co.  with  the  New  Castle  and  Delaware 
City  line  at  New  Castle.  It  is  also  reported 
that  there  is  a  probability  of  the  project  being 
carried  out  in  case  the  Delaware  City  road  is 
not  purchased  by  the  Wilmington  &-  Southern 
Traction  Co. 

Dominican  Republic. 

I. mat  ion  work  has  been  finished  for  80 
miles  of  1'2-in.  gage  railroad  to  be  constructed 
in  the  Dominican  Republic.  The  ruling  grade 
is  ■>  per  cent  compensated  and  the  minimum 
curve  8°.  The  maximum  weight  of  engine  to 
be  used  on  the  road  is  50  tons.  The  road 
will  be  built  for  the  Public  Works  Depart- 
ment of  the  Republic.  A  collection  of  trade 
literature  is  being  made  by  the  department 
ami  catalogs,  etc.,  arc  desired.  Approximate 
prices  should  be  sent  with  the  catalogs,  etc.. 
as  the  department  never  has  time  to  ask  for 
quotations  except  on  important  orders.  Actual 
quotations  arc  obtained  by  the  agents  of  the 
republic  in  Mew  York  usually  from  several 
houses    specified    by    the   department.     J.  L. 

Maim,  Santo  Domingo  City,  Dominican  Re- 
public, W.  I  ,  is  engineer  in  charge. 

Georgia. 

Tin  first  spike  in  the  Middle  Georgia  Inter- 
urban Ry.  was  driven  at  Jackson,  (la.,  July  27, 
by  ('apt.  W    F  Smith  of  Jackson,  the  promo- 


ter of  the  line.  The  first  link  in  this  road  will 
be  built  in  Jackson,  and  as  soon  as  this  is  in 
operation  the  other  part  of  the  line  will  be 
started.  It  is  likely  gasoline  motor  cars  will 
be  used  at  first  with  a  probability  of  the  pro- 
moters contracting  for  power  from  the  Cen- 
tral Georgia  Power  Company.  The  line  will 
be  built  from  Jackson  to  Indian  Springs  with 
branch  lines  to  Griffin  to  connect  with  the 
Atlanta-to-Macon-to-Albany  interurban  and 
with  the  Central  of  Georgia  railway,  and  to 
Social  Circle  through  Monticello,  on  the  Geor- 
gia road.  The  rights  of  way  from  Jackson  to 
Griffin  have  been  secured. 

The  Greene  County  R.  R.  Co.,  chartered 
early  this  month,  proposes  to  build  a  20-mile 
line  from  Apalachee  to  Monroe.  It  is  reported 
that  this  will  include  the  5-mile  line  of  the 
Bostwick  R.  R.  W.  H.  Patterson,  Atlanta, 
Ga.,  President  of  the  Greeneville  &  Knox- 
ville  R.  R.,  is  one  of  the  incorporators. 

Illinois. 

The  Commercial  Club  of  Centralia  is  to 
make  a  proposition  to  the  Illinois  Traction 
System  (Mclvinley  Lines)  regarding  the  con- 
struction of  a  new  interurban  line  from  San- 
doval to  Irvington,  passing  through  Centralia. 

The  Chicago  &  Northwestern  Ry.  is  going 
ahead  with  its  plans  for  its  extension  to  reach 
the  coal  fields  in  the  vicinity  of  Girard,  south 
of  Springfield.  Surveys  are  being  completed, 
and  it  is  believed  that  the  greater  part  of  the 
right  of  way  has  already  been  secured.  The 
company  is  said  to  plan  to  have  the  extension 
completed  and  in  operation  by  Jan.  1,  1913. 

Further  details  in  regard  to  the  proposed 
terminals  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  R.  R.  at  Chicago,  111.,  men- 
tioned in  our  last  issue  are  now  at  hand.  At 
a  cost  of  $6,000,000,  the  Soo  line  plan,  in- 
volves the  construction  of  six  miles  of  track 
from  Altenheim  on  the  outer  edge  of  Chi- 
cago, and  the  building  of  an  elevated  ter- 
minal on  property  between  Clinton  and  Canal 
and  West  Twelfth  and  West  Fifteenth 
streets.  This  will  provide  its  own  Chicago 
facilities.  Four  entire  blocks  that  are  to  be 
used  for  the  terminal  will  have  to  be  elevated 
12  ft.  to  conform  to  the  Chicago  ordinance. "and 
below  this,  more  than  2,000  feet  long  and  35o 
feet  wide,  will  be  provided  a  vast  storage 
plant  of  concrete  construction.  The  Chicago 
Terminal  Railway  Co..  capitalized  at  $2,- 
000,000,  of  which  Edmund  Pennington, 
President  of  the  Soo  line,  is  the  head,  will 
build  the  terminal.  About  half  of  the  land 
has  already  been  acquired  and  as  soon  as 
sufficient  of  the  remainder,  which  is  now  in 
condemnation  process,  has  been  obtained  to 
make  continuity  in  any  one  block,  the  work 
will  begin. 

Indiana. 

®The  Ahlborn  Construction  Co..  Hammond, 
has  started  work  on  its  contract  for  complet- 
ing the  grading  of  the  line  of  the  Gary  & 
Southern  Traction  Co..  on  South  Broadway, 
Gary. 

The  Evansvillc  &  Terre  Haute  R.  R.  (a  St. 
Louis  &  San  Francisco  Line)  is  reported  to 
have  about  completed  preliminary  arrange- 
ments for  the  construction  of  an  extension 
from  Evansville,  Ind.,  to  Metropolis,  111., 
twelve  miles  below  Paducah.  The  route  fol- 
lows the  river  most  of  the  way.  It  is  said  the 
Evansvillc  &  Terre  Haute  will  connect  with 
the  Frisco  at  Metropolis  and  get  a  southern 
outlet  over  the  $3,000,000  bridge  to  be  built 
over  the  Ohio  River  at  Metropolis  by  the  Bur- 
lington  railroad.     The  Frisco  to  secure  the 

connection  will  have  to  build  from  Joppa,  111 . 

20  miles  distant,  to  Metropolis.  W.  J.  Jack- 
son, McCorniick  Bldg ,  Chicago,  111.,  is  Gen- 
c  ial  Manager  of  the  F.vans\ille  &  Terre  Haute 
K  R 

Articles  of  incorporation  will  be  taken  out 
shortly  for  the  Richmond  &  Eastern  Traction 
Co.,  which  proposes  the  construction  of  a  line 
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from  Portland,  Ind.,  to  Richmond,  Ind.,  via 
Union  City.  The  following  three  routes  are 
under  consideration  :  East  route — Portland, 
Salamonia,  Salem,  Allenville,  Castle,  New  Lis- 
bon, Union  City,  Bartonia,  Spartanburg.  Glen 
Kara,  Bethel,  White  Water,  Cox's  Mills, 
Richmond.  West  route — Portland,  Collett, 
Summit,  Ridgeville,  Clark,  Stone  Station, 
Winchester,  Wood  Station,  Snow  Hill,  Lynn, 
Fountain  City,  Chester,  Richmond.  Middle 
route — Portland,  Salamonia,  Allenville,  Castle, 
New  Lisbon,  Union  City,  Salem,  Bartonia, 
Spartanburg,  Crete,  Arba,  Bethel,  White 
Water,  Cox's  Mills,  Richmond.  The  north 
route  has  been  decided  upon  and  has  been 
mapped  out  by  the  engineer,  Fred  Charles, 
of  Richmond,  Ind. 

The  Vandalia  R.  R.  is  planning  the  con- 
struction of  a  new  line  from  Indianapolis, 
Ind.,  to  Frankfort  and  the  straightening  and 
improving  of  the  present  line  from  Frankfort 
to  Logansport,  Ind.  T.  F.  Hatch,  St.  Louis, 
Mo.,  is  Chief  Engineer  of  the  Vandalia. 

Iowa. 

A  hearing  was  held  Aug.  1,  by  the  Railroad 
Commission  at  Traer,  la.,  for  the  purpose 
of  viewing  the  site  of  the  proposed  under- 
ground crossing  to  be  made  by  the  Chicago, 
Rock  Island  &  Pacific  R.  R.  at  that  place. 

The  Des  Moines  &  Western  Ry.  Co.  is  plan- 
ning the  construction  of  a  siding  from  the 
main  line  at  Des  Moines,  between  East  8th 
and  9th  Sts.  west  to  Fourth  and  thence 
through  the  alley  between  Walnut  and  Court 
to  East  First  St.  F.  M.  Hubbell,  Des  Moines, 
la.,  is  President. 

Kansas. 

A  modern  electric  street  car  system  is  to  be 
built  in  Bridgetown,  Barbadoes  Islands.  W.  R. 
Morrison,  for  the  past  11  years  superintendent 
of  the  street  car  system  at  Wichita,  is  to  leave 
that  city  shortly  to  have  charge  of  the  con- 
struction of  the  Bridgetown  line. 

Louisiana. 

®It  is  believed  that  construction  work  will 
be  started  shortly  on  the  extension  of  the 
Louisiana  &  Arkansas  Ry.,  W.  H.  Vance,  Chief 
Engineer,  Stamps,  Ark.,  from  Jena  to  Jones- 
Wile.  M.  Tansey,  Arkansas  City,  Kan.,  is  re- 
ported to  have  the  contract. 

Maryland. 

®The  Vang  Construction  Co.,  Currfberland, 
has  been  awarded  the  contract  by  the  Carter 
Construction  Co.,  the  general  contractors,  for 
lining  the  Borden  tunnel,  near  Frostburg,  on 
the  Western  Maryland  extension  from  Cum- 
berland to  Connellsville,  with  concrete.  The 
tunnel  is  800  feet  long,  and  5,000  cu.  yds.  of 
concrete  will  be  required. 

Massachusetts. 

The  Boston  Transit  Commission,  Boston, 
Mass.,  has  begun  borings  and  surveys  in  prep- 
aration for  drawing  plans  for  the  construction 
of  the  Boylston  St.  and  Dorchester  subways 
and  the  East  Boston  tunnel.  This  prelimi- 
nary work  is  being  done  under  the  act  sanc- 
tioning the  construction  of  the  subways  re- 
cently passed  by  the  Legislature.  The  plans 
and  specifications  cannot  be  taken  up,  how- 
ever, until  the  stockholders  of  the  West  End 
Street  Railway  Company  ratify  the  consolida- 
tion of  that  road  with  the  Boston  Elevated. 
The  stockholders  are  given  until  Sept.  15  to 
act. 

The  Secretary  of  State  has  issued  a  charter 
to  the  Southern  New  England  R.  R.  Co.  and 
the  Grand  Trunk  wins  out  in  obtaining  its 
connection  from  Palmer  to  Providence  by 
way  of  Blackstar.  H.  G.  Kelley,  Montreal, 
Que.,  is  Chief  Engineer  Grand  Trunk  Ry. 

Mississippi. 

The  Meridian  &  Deep  Water  Ry.  Co.,  ac- 
cording to  advices  from  Jackson,  Miss.,  has 
filed  a  statement  of  organization  with  Jo- 
seph Powers,  Secretary  of  State.  The  head- 
quarters of  the  company  are  at  Meridian, 
Miss.  The  capital  stock  is  divided  as  follows: 
$200,000  preferred  and  $400,000  common. 


Missouri. 

The  St.  Louis  &  San  Francisco  has  begun 
the  construction  of  a  new  freight  terminal  at 
St.  Louis,  which  will  cost  nearly  $000,000.  It 
is  to  be  equipped  with  mechanical  freight  han- 
dling devices. 

P.  A.  Herrington,  Houston,  has  shipped  an 
output  to  Rolla  and  has  started  grading  work 
on  the  Missouri,  Arkansas  &  Gulf.  The  con- 
tract covers  the  grading  of  the  line  to  Licking, 
Mo.,  a  distance  of  35  miles. 

Construction  work  is  reported  to  have  been 
started  on  the  St.  Louis  &  Jennings  Street  Ry. 
and  it  is  hoped  to  have  the  line  in  operation 
by  Sept.  1.  This  railway  is  being  built  to 
connect  a  new  residence  district  with  the  City 
of  St.  Louis.  David  P.  Leahy,  St.  Louis,  Mo., 
is  President. 

An  extension  of  one  year's  time  has  been 
granted  the  North  St.  Louis  &  Suburban  Ry. 
Co.  in  which  to  build  a  railway  line  from  the 
St.  Louis  city  limits  over  Hall's  Ferry  road 
to  Jennings  Station  road.  The  limit  had  been 
set  at  July  10,  1911. 

Montana. 

®Good  progress  is  being  made  with  the  grad- 
ing work  for  the  Sun  River  branch  of  the 
Great  Northern  Ry.  in  Sun  River  Valley,  Mon- 
tana. At  the  present  time  over  300  teams  are 
employed  on  the  work.  Morris  &  Shepard, 
801  Globe  Bldg.,  St.  Paul,  Minn.,  have  the 
general  contract  for  the  work  and  the  follow- 
ing have  sub-contracts:  L.  R.  Stanly,  Vaughn, 
Mont. ;  James  Egan,  Vaughn,  Mont. ;  W.  H. 
Galusha,  Vaughn,  Mont. ;  L.  W.  Robinson, 
Vaughn,  Mont. ;  O'Hollern  &  Johnson, 
Vaughn,  Mont.;  Martin  &  Wold,  Vaughn, 
Mont.  The  contract  involves  about  1,000,000 
cu.  yds.  of  excavation  and  about  25  pile  and 
trestle  bridges. 

A  resolution  adopted  by  the  Board  of  Di- 
rectors of  the  Gilmore  &  Pittsburg  R.  R.  has 
been  filed  with  the  Secretary  of  State,  A.  E. 
Yoder,  Helena,  Mont.,  providing  for  the  con- 
struction of  a  line  to  Butte.  From  Armstead 
to  Dillon  the  company  will  use  the  tracks  of 
the  Oregon  Short  Line;  from  Dillon  it  will 
build  a  line  up  the  Beaverhead  valley  to 
Whitehall  and  thence  into  Butte,  passing 
through  Beaverhead,  Maddison,  Jefferson  and 
Silver  /Bow  counties.  T.  H.  Bacon,  Ma- 
chinery Bldg.,  Pittsburg,  Pa., 'is  Chief  En- 
gineer of  the  Gilmore  &  Pittsburg  R.  R. 

Nebraska. 

The  Omaha  &  Western  Iowa  Traction  Co. 
has  made  reconnaissance  surveys  for  its  pro- 
jected 100-mile  line  from  Omaha  to  Council 
Bluffs,  Onawa  and  Sioux  City.  The  capital 
for  construction  has  not  been  secured  as  yet. 
Frank  W.  Bacon,  1137  City  National  Bank 
Bldg.,  Omaha,  Neb.,  is  President,  and  K.  B. 
Ward,  1137  City  National  Bank  Bldg.,  is  Chief 
Engineer. 

New  York. 

_®The  Public  Service  Commission  of  New 
York  City  has  awarded  the  final  contract  for 
work  on  the  Lexington  Ave.  subway,  bids  for 
which  were  opened  last  fall.  The  contract  was 
let  to  the  Metropolitan  Contracting  Co.,  Bos- 
ton, Mass.,  at  $2,419,127.  The  contract  covers 
that  portion  of  the  subway  between  14th  and 
26th  Sts.  The  itemized  bid  was  given  in  an 
issue  of  Nov.  23,  1910. 

The  Oneida  Ry.,  Electric  Bldg.,  Utica,  is 
planning  the  expenditure  of  $25,000  for  laying 
new  tracks  at  Oneida  for  its  street  car  sys- 
tem. 

Officials  of  the  Buffalo,  Rochester  &  Eastern 
R.  R.  are  quite  confident  that  the  State  Public 
Service  Commission  will  grant  the  company 
permission  to  build  its  proposed  double-track 
steam  railroad  across  the  state  from  Buffalo 
to  Troy.  It  is  stated  that  the  company  is  ready 
to  start  construction  as  soon  as  the  commis- 
sion gives  it  the  power.  The  annual  meeting 
of  the  Buffalo,  Rochester  &  Eastern  R.  R.  has 
been  postponed  to  Sept.  15  and  will  be  held  in 
Westfield,  Mass. 

Application  has  been  filed  with  the  Public 
Service  Commission  of  New  York  by  the 
Corning  Lake  Keuka  &  Ontario  R.  R.  Co.,  for 
permission  to  construct  a  railroad  on  the  east 


side  of  Lake  Keuka  from  Corning  to  Sodus 
Bay,  on  the  Lake  Ontario  shore,  a  distance 
of  90  miles.  After  leaving  Corning  the  pro- 
posed road  will  pass  through  Painted  Post, 
Coopers,  Curtis,  Campbell,  Savona,  Sonora, 
Bradford,  along  the  shores  of  Lakes  Lomoka 
and  Wantet,  through  Keuka  and  Crosby 
and  along  the  eastern  shore  of  Lake  Keuka; 
thence  through  Benton,  Geneva,  Steel, 
Harvey,  Alloway,  Wayne  Center  and 
Alton  to  Sodus  Bay.  Those  behind  the 
project  assert  that  thev  hold  a  charter  of 
the  Corning  &  Sodus  Bay  road,  which  was 
started  in  1875.  The  Corning  &  Sodus  Bay 
Railroad  was  practically  built  as  far  as 
Egglestons  Glen,  about  ten  miles  from  Penn 
Yan,  in  1875.  Bridges  were  constructed,  ties 
laid  and  the  road  made  nearly  ready  for  the 
rolling  stock.  The  road  was  graded  a  dis- 
tance of  several  miles  this  side  of  Egglestons 
Glen  and  at  several  points  along  the  route 
between  Lyons  and  Sodus  Point.  It  is  said 
that  upwards  of  $250,000  was  spent  on  con- 
struction at  that  time. 

Tne  New  York  Public  Service  Commis- 
sion has  approved  the  plans  of  the  Long 
Island  Railroad  Co.  for  the  straightening  and 
elevating  of  its  main  line  and  North  Side 
division  tracks  between  Stryker  Ave.,  Wood- 
side  and  Maurice  Ave.,  Winfield,  New  York 
City.  In  all  the  railroad  will  spend  about  $6,- 
000,000  in  this  improvement  and  in  some  others 
that  are  closely  associated  with  it.  It  now  car- 
ries six  tracks  to  the  Sunnyside  yards,  which 
will  be  extended,  under  the  new  plan,  to  Win- 
field  Junction,  where  the  North  Side  division 
branches  off  from  the  main  line.  For  the 
work  between  Woodside  and  Winfield  the 
city  will  pay  $575,000.  Contracts  to  this  end 
were  approved  by  the  Board  of  Estimate. 
J.  R.  Savage,  Jamaica,  N.  Y.,  is  Chief  Engi- 
neer. 

North  Carolina. 

®C.  C.  Jabobs,  Durham,  N.  C.,  has  been 
awarded  a  contract  for  the  extension  of  the 
street  car  line  of  the  Carolina  Power  &  Light 
Co.,  Raleigh,  from  Glenwood  to  the  County 
Club.  The  extension  will  be  about  2%  miles 
long,  and  the  contract  just  let  is  said  to  amount 
to  about  $38,000. 

Tracklaying  for  the  Wilmington,  Bruns- 
wick &  Southern  R.  R.  has  been  completed  to 
Southport,  N.  C,  a  distance  of  32  miles  from 
Wilmington.  Z.  W.  Whitehead,  Wilmington, 
N.  C,  is  President. 

Surveys  have  been  made  for  a  branch  line 
from  a  point  near  Elkin  on  the  Elkin  &  Alle- 
ghany R.  R.,  J.  A.  Mills,  General  Manager, 
Raleigh,  N.  C,  to  Stone  Mountain,  to  reach 
the  quarries  at  that  place. 

North  Dakota. 

®A.  Guthrie  &  Co.,  St.  Paul,  Minn.,  have 
the  contract  for  bridging,  track  laying  and 
surfacing  for  the  Great  Northern  branch  line 
from  Stanley  to  Powers  Lake,  N.  Dak.  The 
line  has  already  been  graded.  Guthrie  &  Co. 
are  doing  the  work  with  their  own  forces. 

Ohio. 

The  engineering  department  of  the  Balti- 
more &  Ohio  Southwestern  and  the  Cincinnati. 
Hamilton  &  Dayton,  which  have  been  located 
in  the  Central  Union  depot,  Cincinnati,  have 
been  removed  to  the  6th  floor  of  the  Carew 
Building,  Cincinnati.  This  department,  now 
in  charge  of  Arthur  M.  Kinsman,  chief  engi- 
neer of  construction,  will  have  the  quarters 
formerly  occupied  by  the  tariff  department. 

Condemnation  suits  are  reported  to  have 
been  settled  giving  the  Lake  Shore  &  Michi- 
gan Southern  Ry.  the  necessary  right  of  way 
through  land  in  Port  Clinton  to  eliminate  a 
curve. 

Steel  is  now  being  distributed  along  the 
line  of  the  Hocking  Valley  R.  R.  south  of 
Upper  Sandusky,  O.,  and  work  of  double 
tracking  the  road  between  Owens  and  Marion 
will  be  started  shortly.  It  is  reported  that 
double  tracking  is  already  under  way  on 
the  Toledo  Division. 

Ine  Akron,  Canton  &  Youngstow-.i  has 
closed  a  deal  for  a  14-acre  plot  of  land  in 
East  Akron  between  the  Belt  line  and  the 


•i*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


30 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  6. 


B.  &  O.  for  the  construction  of  yards  at 
that  place. 

Oklahoma. 

®The  Wichita  Falls  &  Northwestern  R.  R., 
Wichita  Falls,  Tex.,  has  awarded  the  contract 
for  the  first  nine  miles  of  the  line  north  of 
the  South  Canadian  River  in  the  extension 
from  Hammon  toward  Woodward,  to  Walter 
H.  Dennison  of  Lubbock,  Tex.  The  contract 
covers  about  900,000  cu.  yds.  of  grading.  A 
contract  has  also  been  let  to  J.  L.  McSpadden 
for  a  portion  of  the  construction  work  be- 
tween the  river  and  Woodward. 

The  Muskogee  Traction  Co.,  R.  D.  Long, 
General  Manager,  Muskogee,  will  begin  work 
this  month  on  double  tracking  its  West  Broad- 
way line  at  that  city,  from  Third  to  loth  Sts. 
The  necessary  rails  and  ties  have  been  or- 
dered. The  company  will  also  erect  a  20-stall 
car  barn  and  modern  repair  and  car  erecting 
shops  near  the  site  of  the  present  car  barns. 
Several  new  cars  are  to  be  added  to  the 
equipment. 

The  Rapid  Transit  Interurban  Co.  has  com- 
pleted surveys  for  its  projected  58  mile  line 
to  extend  from  Tecumseh,  Okla.,  to  Sulphur. 
Okla.  J.  W.  Swan,  Tecumseh,  Okla.,  is  Pres- 
ident. 

The  Sapulpa  &  Interurban  Ry.  Co.,  D.  W. 
Patton,  Chief  Engineer,  Sapulpa,  is  reported 
to  have  made  arrangements  for  completing  its 
line  to  Tulsa  on  the  north  and  Okmulgee  on 
the  south.  The  company  plans  to  ultimately 
build  a  line  from  Muskogee  to  Joplin. 

A  company  is  being  formed  at  Clinton  for 
the  purpose  of  building  an  interurban  from 
Clinton  to  Taloga,  via  Custer  City,  Thomas 
and  perhaps  Watonga. 

Surveys  are  under  way  for.  the  extension 
of  the  Oklahoma  City-Yukon  line  to  El  Reno, 
one  of  the  surveys  being  directly  west  to  El 
Reno  and  two  to  the  northwest  from  Yukon. 
It  is  understood  the  company  is  contemplating 
the  building  of  the  road  to  Richland  and 
thence  into  El  Reno  over  the  Fort  Smith  & 
Western  tracks,  the  latter  company  in  turn 
using  the  interurban  tracks  into  Oklahoma 
City.  It  has  been  announced  that  the  inter- 
urban south  from  Oklahoma  City,  and  now 
reaching  to  Moore,  will  not  be  extended  to 
Norman  this  year,  as  contemplated,  nor  the 
extension  north  from  Britton  to  Guthrie. 

At  a  mass  meeting  of  the  citizens  of  Shaw- 
nee, Okla.,  the  Chamber  of  Commerce  was 
instructed  to  sign  contract  agreeing  to  fur- 
nish free  right  of  way  through  Seminole  and 
Poyawatomie  counties  and  depot  grounds  in 
Shawnee  for  the  Missouri,  Oklahoma  &  Gulf 
railroad,  in  consideration  of  the  road  being 
built  through  Shawnee.  An  additional  $25,000 
was  offered  for  shops  or  division  offices. 
The  contract  is  now  being  prepared  by  rep- 
resentatives of  the  Chamber  of  Commerce 
and  the  Missouri,  Oklahoma  &  Gulf.  William 
Kennefick,  Kansas  City,  Mo.,  is  president. 

The  Chicago,  Rock  Island  &  Pacific  will, 
according  to  advices  from  Guthrie,  Okla., 
build  the  proposed  Guthrie-Chandlcr  branch 
east  and  south  from  Chandler  to  connect  with 
the  main  line  from  Memphis  to  Amarillo. 
The  work  will  be  done  under  the  old  Choc- 
taw, Oklahoma  &  Gulf  Charter  purchased  by 
the  Rock  Island  Sj  stem  several  years  ago. 
The  Choctaw  company,  following  the  com- 
pletion of  the  /vinarillo  line,  secured  a  char- 
ter from  Oklahoma  territory  and  the  federal 
government,  for  that  part  of  the  line  in  old 
Indian  territory,  to  build  from  Guthrie  south- 
east through  Chandler  and  Okmulgee  to 
Haileyville  on  the  main  line,  and  northwest 
through  Oklahoma  to  Denver,  Colo.  The  line 
to  Chandler  had  just  been  completed  when 
the  sale  of  the  Choctaw  to  the  Rock  Island 
system  occurred,  and  all  work  on  the  pro- 
posed extensions  was  stopped.  With  the  in- 
tention of  building  northwest  the  Choctaw 
had  '  Ured  right  of  way  through  the  business 
sc.  lion  of  Guthrie  and  hail  excavated  more 
than  half  of  the  distance  through  the  city 
when  the  sale  also  slopped  (Ins  work  In 
the  meantime  the  half  completed  grade 
through    the  dty    bai    remained,   despite  all 

,  t(,,tt    to  have  something  dour  with  it.  in 

loniieil        wilh  the  proposed  extension  south 

•J*  indicates  I 


east  from  Chandler,  it  is  understood  that  the 
old  survey  via  Okmulgee  will  be  followed, 
connecting  with  the  Rock  Island  main  line  be- 
tween McAlister  and  Fort  Smith. 

Oregon. 

Announcement  is  reported  to  have  been 
made  by  General  Manager  N.  P.  O'Brien  of 
the  Harriman  lines  in  the  Pacific  Northwest 
that  the  Southern  Pacific  Co.  will  at  once  be- 
gin construction  of  a  railroad  from  Eugene. 
Ore.,  across  the  coast  range  to  Coos  Bay.  The 
road  will  be  completed  according  to  present 
plans  in  two  years  and  will  cost  $8,000,000. 

The  Portland,  Eugene  &  Eastern  Ry.  Co., 
A.  Welch,  General  Manager,  Portland,  has 
filed  a  deed  for  the  purchase  of  the  Corvallis 
&  Alsea  R.  R.,  as  a  link  in  the  proposed 
Corvallis-Eugene  road.  The  electrifying  of 
the  present  road  for  a  distance  of  18  miles 
is  now  under  way  and  the  extension  from 
Eugene  will  begin  within  30  days.  A  contract 
with  the  Oregon  Power  Co.  calls  for  sub-sta- 
tions at  Corvallis  and  Monroe  by  Sept.  1. 

The  Oswego,  Dallas  &  Roseburg  R.  R.,  re- 
cently incorporated  with  a  capital  stock  of 
$'-00,000  as  mentioned  in  bur  last  issue,  will 
build  short  lines  at  each  of  the  cities  named 
connecting  with  the  main  lines  and  the  quar- 
ries at  those  places.  The  rock  will  be  shipped 
to  the  Portland  Cement  factory  at  Oswego, 
Ore.,  which  company  controls  the  stock  in 
the  new  railroad. 

Pennsylvania. 

The  Highway  Committee  of  Councils  of 
Reading,  Pa.,  has  reported  favorably  an  ordi- 
nance requiring  the  local  traction  company  to 
place  all  of  its  wires  underground  in  the  busi- 
ness section  of  the  city  and  to  lay  its  tracks 
on  a.  concrete  bed. 

It  is  reported  that  the  trolley  line  between 
Nesquehoning  and  Summit  Hall,  the  object  of 
which  is  the  putting  of  the  latter  place  on  the 
main  line  of  the  Eastern  Pennsylvania  St. 
Rys.  Co.,  will  in  all  probability  be  built  this 
summer. 

The  Cumberland  Valley  R.  R.,  G.  C.  Coons, 
Engineer,  Chambersburg,  is  reported  to  have 
commenced  the  preliminary  grading  work  for 
the  construction  of  its  new  high  line  through 
Chambersburg.  It  is  understood  that  T.  B. 
Kennedy,  who  was  recently  attached  to  the 
engineering  department  of  the  road,  will  have 
direct  charge  of  the  work. 

Construction  work  was  started  the  latter 
part  of  July  on  the  Kiskiminetas  Connecting 
Ry.,  which  is  to  run  from  Kelly  station  to 
Sagamore,  Pa.,  a  distance  of  24  miles.  At 
Sagamore  it  will  connect  with  the  Buffalo  & 
Susquehanna  and  the  Shawmut  R.  Rs. 

The  Court  at  Chambersburg,  Pa.,  has  ap- 
pointed six  viewers  for  the  projected  railroad 
lateral  from  the  V.  V.  R.  R.  at  a  point  on 
Bridges  Farm  to  run  nearly  3  miles  to  the 
sand  bank  of  J.  D.  Ickes. 

The  Pennsylvania  R.  R.  Co.  has  submitted 
to  the  borough  council  of  Wilkinsburg,  Pa., 
a  proposition  to  provide  $2,000,000  toward 
elevating  the  tracks  and  constructing  new 
bridges  over  the  streets  providing  the 
borough  will  provide  a  like  amount  for  low- 
ering the  streets. 

Rhode  Island. 

The  Southern  New  England  Ry.  Co.,  the 
new  Grand  Trunk  line  to  be  built  from  a 
connection  with  the  Central  Vermont  in  Mas- 
sachusetts to  Providence,  has  filed  deeds  for 
six  acres  of  land  in  Providence,  which  will  be 
used  as  freight  yards.  The  land  lies  a  short 
distance  from  the  business  center  of  the  city. 
This  is  the  first  purchase  of  laud  by  the  Grand 
Trunk  Officially  recorded  in  Rhode  Island. 

South  Carolina. 

The  Charleston  &  Northwestern  Go.  has 

been  I  hat  lend  and  pn  'poses  to  build  a  line 
about  GO  miles  long  from  Charleston  to  Ml 

Pleasant,  Bonneau  and  McClellanville,  S.  C. 
\  c  Tuzbury  of  Montclair,  N.  J.,  is  presi 
dent    Tin- oilier  incorporators  include  Charles 
Mill  of  Montclair:    Leonard    D  Baldwin, 

(  (range,  N  |  ;  I'  (  ,  I  >a\  les.  W  in  ( *.  Miller, 
jrk  now  open  for  bids.    (•)  indicates  a  contra 


Richard  S.  Whaley  and  Wm.  C.  Bissell,  all  of 

Charleston,  S.  C. 

Tennessee. 

(SThe  contract  for  the  Rayburn  Ave.  sub- 
way under  Broadway  and  the  Mississippi  Ave. 
subway  at  Memphis,  have  both  been  awarded 
to  F.  D'.  Harvey  &  Co.,  11  South  2nd  St.. 
Memphis,  Tenn.     Each  is  a  $25,000  contract. 

It  has  been  announced  by  A.  P.  Cooper, 
commercial  agent  of  the  Tennessee  Central 
R.  R.,  at  Knoxville,  Tenn.,  that  all  grading 
on  the  new  Harriman,  Knoxville  &  Eastern 
railway,  which  runs  from  Harriman  to  Oliver 
Springs,  a  distance  of  about  sixteen  miles,  is 
completed,  and  work  has  been  started  on 
laying  ties  and  steel.  Twelve  cars  of  steel 
arrived  at  Harriman  and  a  large  force  of 
workmen  immediately  set  to  work  unloading 
the  cars  and  carrying  the  rails  to  the  right  of 
way.  Other  cars  of  steel  have  been  arriving 
and  about  one  mile  of  the  track  is  now  down, 
and  a  work  train  running  over  it.  It  is  ex- 
pected that  all  of  the  work  will  be  complete 
by  the  first  of  October. 

Texas. 

The  Commercial  Club  of  Tioga,  Tex.,  has 
taken  up  a  proposition  to  build  an  interurban, 
starting  from  McKinley  via  Weston.  Celina 
and  Pilot  Point  to  Tioga,  thence  by  Burn  City 
to  Gainesville. 

The  Commercial  Club  of  Waxahachie  has 
agreed  to  guarantee  the  Southern  Traction  Co. 
a  right  of  way  from  Rockett  to  Cleburne  to 
Chambers  Creek.  The  Traction  Co.  has  signed 
up  contracts  for  most  of  the  right  of  wav 
and  it  is  hoped  to  break  dirt  on  the  line  some 
time  soon.  It  is  hooed  to  have  cars  operated 
into  Waxahachie  within  18  months  after  act- 
ual construction  work  begins.  J.  F.  Strick- 
land, Dallas,  Tex.,  is  President  of  the  South- 
ern Traction  Co. 

The  Taos,  Sierra  Nevada  &  San  Francisco 
R.  R.  is  reputed  to  have  advised  the  State 
Railroad  Commission  that  the  construction  of 
the  first  link  in  the  proposed  raiiroad  that  is 
to  traverse  the  3Gth  parallel  of  latitude  through 
portions  of  Texas  and  New  Mexico  for  a  dis- 
tance of  about  750  miles,  will  soon  be  started. 
The  temporary  general  offices  of  the  company 
are  at  Taos,  N.  Mex.  The  first  link  will  be 
through  Santa  Fe  and  Taos  counties  of  New 
Mexico.  H.  S.  Wannamaker  of  Ta>os  is  nresi- 
dent  and  W.  P.  Halliday  of  Fort  Worth,  Tex., 
chief  engineer. 

The  Port  Bolivar  Iron  Ry.  (an  Atchison, 
Topeka  &  Santa  Fe  project)  now  being  con- 
structed from  Longview  to  Ore  City,  a  dis- 
tance of  34  miles,  is  to  be  extended  from  the 
latter  place  to  Clarksville  on  the  Red  River, 
an  additional  74  miles.  As  an  inducement  to 
secure  the  construction  of  the  line  to  Clarks- 
ville the  people  of  that  place  raised  a  .bonus 
of  $85,000.  An  additional  cash  bonus  of 
$35,000  was  raised  by  citizens  along  the  pro- 
posed route  of  the  extension.  The  extension 
of  the  new  line  to  Clarksville  will  give  the 
Atchison,  Topeka  &  Santa  Fe  a  north  and 
iouth  line  through  the  eastern  part  of  the 
state,  with  Port  Bolivar  as  its  gulf  terminus. 

The  Texas,  New  Mexico  &  Pacific  Ry.  (the 
new  name  for  the  Rock  Island.  Farwell  & 
Gulf)  has  completed  surveys  for  150  miles  of 
lines.  Construction  capital  has  been  secured 
and  the  work  is  now  open  for  contracts.  The 
projected  length  of  this  line  is  I7,">  miles  and 
the  route  is  from  Tucumcari,  N.  Mex.,  to 
Kirkville,  Tex.,  via  Midland,  Tex.  M.  J. 
Mealy.  Farwell.  Tex.,  is  President. 

Pinal  surveys  for  the  Cotton  Belt  extension 
from  Stephenville  to  Thurber  have  been  com- 
pleted and  the  blueprints  with  estimates  and 
suggestions  have  been  forwarded  to  the  oi 
lice  of  the  vice  president,  F.  II.  Brittori,  in  St. 
l-ouis  It  is  expected  that  a  call  for  bids  lor 
the  grading  of  the  line  will  be  issued  from 
the  offices  of  the  Cotton  Pelt  within  the  next 
few  weeks  The  construction  is  being  done 
under  the  name  Of  the  Stephenville  North  1 
South    Texas  Ry, 

The  Gulf,  Colorado  &  Santa  he  Ry..  !•  Mer- 
rill, Chief  Engineer.  Galveston,  Tex.,  will  ex 
pend  $140,000  tor  the  construction  of  lumber 

docks  n  Port  Bolivar  This  improvement  is 
I  let  recently. 
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in  addition  to  the  ore  docks  which  arc  also 
to  be  built  at  Port  Bolivar  immediately.  The 
lumber  docks  are  to  be  completed  by  Oct.  1. 

The  Missouri,  Kansas  &  Texas  Ry.  is  re 
ported  to  have  surveys  under  way  for  an  ex- 
tension of  the  Texas  Central  R.  R.  from  Cross 
Plains  to  Abilene,  a  distance  of  about  50 
miles. 

The  City  Council  of  Brownsville  has  grant- 
ed a  street  car  franchise  covering  the  principal 
streets  of  the  city  and  franchise  for  a  belt 
line  for  carrying  freight  to  Sam  A.  Robert- 
son, San  Benito,  General  Manager  of  the  San 
Benito  interurban.  Under  the  terms  of  the 
franchise  actual  construction  is  to  begin  within 
80  days  and  three  miles  are  to  be  put  in  opera- 
tion in  one  year. 

The  Chicago,  Weatherford  &  Brazos  Valley 
Ry.  is  reported  to  have  closed  negotiations  for 
the  purchase  of  steel  for  its  proposed  line  and 
it  is  said  that  construction  work  will  be  started 
shortly.  This  line  is  to  be  built  from  Weather- 
ford  to  Bridgeport  and  from  there  southwest 
to  Lipan.  When  the  line  is  completed  to 
Bridgeport  it  will  be  equipped  with  motor 
cars,  but  through  passenger  and  freight  serv- 
ice will  be  installed  as  soon  as  the  whole  line 
is  finished.  A  number  of  the  towns  along  the 
proposed  line  have  raised  their  bonuses. 

Surveys  will  be  started  at  once,  it  is  said, 
by  R.  E.  Davis,  Chief  engineer  of  the  Rock- 
Island,  Texas  &  Gulf  for  a  line  connecting 
with  the  Texas  &  Pacific.  The  proposed 
route  passes  through  Pecos,  Texas. 

Utah. 

Jackson  McCrystal,  superintendent  of  the 
Gemini  mine  and  with  Phil  Clark,  have  se- 
cured a  franchise  to  operate  an  electric  line 
between  Mammoth,  Eureka  and  Silver  City. 

Surveys  have  been  completed  for  the  pro- 
jected 65-mile  line  of  the  Salt  Lake  City  & 
Utah  Interurban  R.  Co.,  mentioned  in  our 
July  26  issue.  The  capital  for  construction 
has  not  been  secured  as  yet  nor  has  the  com- 
pany which  will  build  and  operate  the  line 
been  incorporated.  Wm.  Ashton,  Salt  Lake 
City,  Utah,  is  Chief  Engineer,  and  J.  D. 
Dixon,  Provo,  Utah,  is  Secretary. 

Arrangements  are  being  made  by  A.  F. 
Brewer  of  the  Oregon  Short  Line  for  neces- 
sary right  of  way  for  the  construction  of  the 
Fruit  Belt  Line  from  a  point  two  miles  south 
of  the  city  depot  of  Brigham  City,  Utah,  in 
a  northerly  direction  for  a  distance  of  about 
2  miles.  As  mentioned  in  our  last  issue 
there  will  also  be  a  spur  to  the  beet  grow- 
ing section. 

It  is  believed  in  Salt  Lake  City,  Utah,  that 
the  Oregon  Short  Line  Ry.  will  soon  take 
up  the  matter  of  extending  the  Parish  branch 
running  12  miles  southwest  of  Montpelier,  on 
to  a  connection  with  the  Cache  Valley  line, 
a  distance  of  50  miles. 

Washington. 

^*Bids  are  being  received  by  L.  M.  Perkins, 
Engineer  of  Maintenance  of  Way  of  North- 
ern Pacific,  Tacoma,  for  the  construction  of 
a  25-stall  brick  roundhouse,  a  brick  machine 
shop,  brick  boiler  house,  2-track  coal  dock, 
brick  sand  house,  and  other  minor  work  at 
Auburn,  Wash. 

The  Bellingham  &  Skagit  Ry.  Co.  has  be- 
gun work  at  Mount  Vernon,  clearing  a  site 
for  its  substation  and  car  yards.  The  con- 
struction of  an  800- ft.  trestle  and  a  bulkhead 
will  also  be  undertaken  by  the  company.  E.  C. 
Macey,  Mount  Vernon,  is  Superintendent  of 
Construction. 

Preliminary  surveys  have  been  made  for  the 
projected  electric  line  of  the  Bellingham,  Mt. 
Baker  &  Spokane  Ry.  Co.  mentioned  in  our 
last  issue.  The  capital  for  construction  has 
not  been  secured  as  yet.  The  projected  length 
of  this  line  is  288  miles,  and  the  route  is 
northeast  from  Bellingham  to  the  mountains 
and  from  there  southeast  to  Spokane.  Joseph 
Morrison,  Bellingham,  Wash.,  is  President,  and 
C.  E.  Wingate,  Bellingham,  is  Chief  Engineer. 

West  Virginia. 

Engineers  of  the  Spruce  Lumber  Co., 
Elkins,  W.  Va.,  have  started  the  survey  of 
the  proposed  railroad  from  Jasper  Sycafoose 


farm  2d  miles  south  of  Centralia  to  a  con- 
nection with  the  Baltimore  &  Ohio  R.  R. 
The  lumber  company  operates  about  40  miles 
of  line  in  Pocahontas  and  Randolph  counties. 

The  Clarksburg  &  Weston  Electric  Ry.  Co., 
Clarksburg,  now  under  construction,  will  prob- 
ably open  its  line  to  Mount  Clare  on  Aug.  19. 
Grading  for  the  line  between  that  town  and 
Weston  will  be  started  by  early  fall. 

Wisconsin. 

It  is  believed  that  the  State  Railroad  Com- 
mission will  grant  the  application  of  the  Fair- 
child  &  North  Eastern  Ry.  for  a  certificate  of 
convenience  and  necessity  for  the  building  of 
an  extension  of  that  road  from  Fairchild  west 
through  the  county  of  Eau  Claire  and  into  the 
county  of  Dunn  and  then  making  a  junction 
with  the  Milwaukee  road.  Application  for  the 
certificate  was  made  in  August.  1910.  A  hear- 
ing was  held  July  25  last.  N.  C.  Foster,  Fair- 
child,  Wis.,  is  President  of  the  Fairchild  & 
North  Eastern  Ry. 

The  Milwaukee  Western  Electric  Ry.  Co.  is 
finishing  up  the  preliminaries  for  its  proposed 
new  line  from  Milwaukee  to  Fox  Lake.  It  is 
hoped  to  be  ready  for  construction  work  in 
or  90  days.  The  extension  from  Sussex  to 
Waukesha  is  a  part  of  the  plan  and  will  be 
built  in  conjunction  with  the  line  from  Mil- 
waukee to  Fox  Lake.  Another  extension 
from  North  Lake  to  Hartford  is  proposed. 
This  has  not  been  surveyed,  but  will  be  built, 
undoubtedly,  after  the  main  line  has  been 
constructed.  The  company  is  at  present  tak- 
ing up  the  underwriting  of  its  bonds  for  the 
construction  of  the  Milwaukee-Fox  Lake  line. 
J.  W.  Barber,  714  Majestic  Bldg.,  Milwaukee, 
Wis.,  is  Secretary  of  the  company. 

Wyoming. 

The  Laramie,  Hahns  Peak  &  Pacific  R.  R. 
now  under  construction  from  Cowdrey,  Wyo., 
through  Walden  to  Hebron,  Jackson  county, 
Colo.,  is  planning  the  construction  of  a 
branch  from  Cowdrey  west  to  the  Elk  River 
and  down  that  canon  to  Cheyenne,  Wyo. 
R.  D.  Stewart,  Laramie,  Wyo.,  is  Superintend- 
ent and  Chief  Engineer. 

Canada. 

•J«Bids  are  asked  until  noon,  Aug.  21,  by 
P.  E.  Ryan,  Secretary  Commissioners  of 
Transcontinental  Ry.,  Ottawa,  Ont.,  for  the 
erection  of  trainmen's  houses  required  on  the 
line  of  the  Transcontinental  Railway  at  the 
following  points,  viz. :  District  "A" — Napado- 
gan  and  Edmundston,  in  the  Province  of  New 
Brunswick.  District  "B" — Laurier,  St.  Foye 
and  Fitzpatrick,  in  the  Province  of  Quebec. 
District  "D" — Cochrane,  in  the  Province  of 
Ontario.  District  "F" — Graham  and  Redditt, 
in  the  Province  of  Ontario,  and  Transcona,  in 
the  Province  of  Manitoba.  Plans  and  specifica- 
tions may  be  seen  and  full  information  ob- 
tained at  the  office  of  Gordon  Grant,  Chief 
Engineer,  Ottawa,  Ont.,  and  at  the  following 
District  Offices :  District  "A"— -C.  C.  Foss, 
District  Engineer,  St.  John,  N.  B.  District  "B" 
— A.  E.  Doucet,  District  Engineer,  Quebec,  P. 
Q.  District  "D"— A.  N.  Molesworth,  District 
Engineer,  Cochrane,  Ont.  District  "F" — S.  R. 
Poulin,  District  Engineer,  St.  Boniface,  Man. 

Construction  work  on  the  Quebec  &  Sague- 
nay  Ry.  is  well  along,  and  it  is  said  that  there 
are  at  present  about  2,000  men  at  work  between 
St.  Joachim  and  Murray  Bay.  The  contract- 
ing firm  building  at  Quebec  and  Saguenay,  of 
which  Rodolphe  Forget  is  president,  has  sub- 
let the  work  down  as  far  as  Murray  Bay  to 
about  15  sub-contractotts,  and  all  of  these  sub- 
contractors are  pushing  ahead  their  respective 
sections  with  considerable  vigor.  There  is  a 
good  percentage  of  rock  work  on  the  lines, 
consequently  large  gangs  of  men  will  find  em- 
ployment on  this  road  during  the  winter 
months.  As  the  line  hugs  the  St.  Lawrence 
pretty  closely,  the  contractors  are  able  to  land 
men  and  supplies  at  as  many  different  points 
as  they  require,  consequently  the  contract  can 
be  carried  along  very  advantageously. 

Bids  were  opened  Aug.  1  by  the  Department 
of  Railways  and  Canals,  Ottawa,  Ont.,  for  the 
construction  of  about  185  miles  of  the  Hudson 


Bay  Ry.  from  Pass  Mission  to  Thicket  Port- 
age. Eight  bids  were  received.  It  is  believed 
that  the  contract  will  be  awarded  to  either 
J.  D.  McArthur,  Winnipeg,  or  M.  J.  O'Brien. 

The  Subway  Committee  of  the  City  Council 
of  Toronto  is  to  have  specifications  prepared 
for  the  proposed  Teraulay  subway  with  a  view- 
to  calling  for  bids  about  Sept.  15.  According 
to  the  plans  prepared  by  the  Engineer,  E.  L. 
Cousins,  Toronto,  the  subway  will  start  at  the 
corner  of  Front  and  Bay  Sts.,  adjoining  the 
proposed  new  Union  Staton,  and  will  run  due 
north  under  Bay,  Teraulay  and  North  Sts.  up 
to  Davenport  road,  diverging  to  the  east  so 
as  to  reach  the  present  level  of  the  east  end  of 
Ramsden  Park.  The  park  will  be  filled  in  for 
14  ft.,  covering  the  tube  with  the  material  ex- 
cavated, thus  levelling  the  park,  and  the  tube 
will  travel  under  the  C.  P.  R.  tracks  which  are 
to  be  carried  over  Yonge  St.  The  diameter  of 
the  tube  is  to  be  20  ft.,  the  top  of  it  will  be 
from  3  to  5  ft.  below  the  street  surface  the 
whole  of  the  three  miles  distance,  and  it  will 
have  a  double  track  all  the  way.  It  is  pro- 
posed to  have  nine  stations — at  Front  and  Bay 
Sts.,  King  and  Bay,  Queen  and  Bay.  College 
and  Teraulay,  Bloor  and  North,  Davenport 
road  at  proposed  extension  of  Teraulay,  Rox- 
borough  near  Yonge,  C.  P.  R.,  North  Toronto, 
and  St.  Clair  Ave.,  with  car  yards  at  Ramsden 
Park. 

Such  progress  has  been  made  on  the  Coast 
section  of  the  Grand  Trunk  Pacific  main  line 
that  it  is  now  expected  the  steel  will  be  laid 
to  a  point  near  Hazelton,  B.  C  by  the  end 
of  the  year.  Contractors  are  now  at  work  on 
the  three  tunnels  in  the  Canyon  on  the  Skeena 
River,  which  is  about  106  miles  east  of  Prince 
Rupert.  The  length  of  the  three  tunnels  are 
said  to  be  1,300  ft.,  1,100  ft.  and  the  third  800 
ft.  The  work  on  these  has  been  in  progress 
for  some  time,  with  the  result  that  all  three 
of  them  are  nearly  completed.  The  road  is 
in  operation  to  within  a  few  miles  of  the 
canyon  and  as  soon  as  the  tunnels  are  com- 
pleted the  laying  of  the  steels  will  be  com- 
pleted. Steel  has  also  been  put  down  as  far 
as  Athabasca  River,  which  is  a  distance  of 
about  1,017  miles  west  of  Winnipeg  and  right 
at  the  entrance  of  the  Rocky  mountains.  The 
bridge  across  the  Athabasca  River  is  being 
constructed  and  as  soon  as  the  piling  work  is 
finished  track-laying  will  be  proceeded  with, 
as  far  as  Fitzburg,  the  first  divisional  point 
west  of  Edson.  At  this  point  large  yards  will 
be  constructed  as  well  as  a  station,  and  other 
buildings  including  a  roundhouse,  which  is 
already  well  on  towards  completion. 

The  Canadian  Pacific  has  completed  the 
construction  of  its  new  cut-off  between  Mack- 
lin,  on  the  new  Edmonton  line,  and  Outlook, 
on  the  Outlook  branch  of  the  system.  The 
cut-off  will  be  opened  to  traffic,  it  was  stated, 
early  in  September.  This  completes  the  con- 
nection between  the  Edmonton  line  at  Macklin, 
and  the  main  line  at  Moosejaw,  so  that  trav- 
elers can  get  from  Moosejaw  to  Edmonton 
without  going  around  through  Calgary.  This 
shortens  the  time  between  St.  Paul  and  Ed- 
monton by  about  nine  hours. 

Mexico. 

Information  received  from  Allende,  Mexico, 
is  to  the  effect  that  the  National  Rys.  of  Mex- 
ico is  planning  the  construction  of  a  75  mile 
branch  from  Allende,  Mex..  to  Las  Vacos  on 
the  Rio  Grande  River,  opposite  Del  ivio, 
Tex.  The  branch  will  be  a  link  in  the  inter- 
national route  and  will  later  connect  with 
the  Kansas  City,  Mexico  &  Orient  branch 
from  San  Angelo  south  to  Del  Rio,  by  a 
bridgt  over  the  Rio  Grande  River.  J.  M. 
Reid,  Mexico,  D.  F.,  is  Chief  Engineer  of 
the  National  Railways  of  Mexico. 

It  is  stated  that  the  latest  link  in  the  Pan- 
American  R.  R.  will  be  formally  opened  early 
next  year.  This  link  extends  for  47  miles 
between  Acajutla  on  the  Mexican  frontier  and 
Cavalla  Blanca  in  Guatemala,  and  is  now  near- 
ly completed.  This  will  give  Guatemala  City- 
direct  railroad  connection  with  Mexico  City 
and  the  United  States. 

The  Compania  de  Luz  Fuerza  y  Ferrocar- 
riles  de  Pachuca,  S.  A.,  of  Pachuca.  which 


•£»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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IV2  years  ago  acquired  the  business  and  con- 
cessional rights  of  the  old  Pachuca  Street 
Railway  Co.,  has  completed  the  work  of  re- 
constructing the  road-bed  and  laying  new  ties 
to  receive  the  heavier  rails  for  electric  traction 
has  been  completed  and  rail  laid  through  the 


streets.  This  railroad  is  being  built  for  serv- 
ice of  the  mines  and  mills  in  the  Pachuca  and 
Real  del  Monte  districts,  and  also  to  connect 
the  two  towns.  The  president  of  the  com- 
pany, Lie  Jose  Luis  Requena,  has  applied  for 
powers  to  appropriate  the  torrential  waters  of 


the  Tepeji  River  at  a  point  known  as  the  Valle 
de  San  Luis  de  las  Peras  to  the  amount  of 
5,000  liters  per  second,  as  a  maximum,  for  the 
purpose  of  generating  electric  power,  after 
which  the  water  is  to  be  used  for  irrigating 
the  stretch  of  agricultural  lands  adjacent. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

®The  Southern  Asphalt  Construction  Co., 
of  Birmingham,  Ala  ,  has  been  awarded  the 
contract  at  Key  West,  Fla.,  for  the  construc- 
tion of  67,000  sq.  yds.  of  paving,  curbing,  etc. 
The  work  includes  57,000  sq.  yds  of  vitrified 
brick  at  $2.14  and  16,000  sq.  yds.  of  asphalt 
block  at  $2.85.  The  contract  will  amount  to 
about  $180,000.  Bids  were  opened  July  26. 
James  N.  Hazlehurst,  Atlanta,  Ga.,  is  Engi- 
neer. 

California. 

®The  City  Council  of  Santa  Barbara,  Cal., 
has  awarded  the  contract  for  paving  Ana- 
panut,  Figueroa,  Santa  Barbara  and  Anacapa 
Sts.,  in  court  house  district,  to  the  Santa 
Barbara  Paving  &  Grading  Co.,  for  $20,922. 

A  municipal  election  has  been  called  in 
Modesto,  Cal.,  for  Aug.  28  for  the  purpose  of 
raising  $30,000  to  cover  costs  of  paving  street 
intersections  on  work  to  be  done  in  the  city. 
It  is  estimated  that  some  50  blocks  will  be 
paved  before  the  winter  season  sets  in. 

Colorado. 

®John  A.  Laughlin  has  been  awarded  the 
contract  for  one-half  mile  of  asphalt  and 
macadam  paving  by  the  City  Council  of  Trin- 
idad. Colo.  The  pavement  will  be  laid  on 
Animas  and  Nevada  Sts.,  at  an  approximate 
cost  of  $22,000. 

Georgia. 

The  City  Council  of  La  Grange,  Ga.,  has 
adopted  plans  for  the  paving  and  sidewalking 
of  five  of  the  principal  streets  of  the  city. 
The  improvement  will  cost  approximately 
$25,000. 

Idaho. 

Representative  French  of  Idaho  has  intro- 
duced a  resolution  in  the  U.  S.  Senate  pro- 
viding for  an  expenditure  of  $20,000,000  by 
the  government  each  year  for  five  years  on 
roads  of  the  country.  The  states  are  to  add 
an  equal  amount  for  the  work. 

Illinois. 

4*1 'ids  will  be  received  until  2  p.  m.,  Aug. 

10,  by  F.  W.  Stinnett,  Town  Clerk,  Carmi, 
111.,  for  the  construction  of  one  gravel  road 
7,400  ft.  long. 

■{•Bids  will  be  received  until  Aug.  10  by 
Board  of  Local  Improvements,  Sterling,  111., 
for  the  paving  of  West  Eleventh  St.,  Seventh 
Ave.,  Broadway  and  East  Fourth  St. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
23,  by  Board  of  Highway  Commissioners. 
Charleston,  111.,  for  the  construction  cf  the 
first  two  sections  out  of  16  of  the  bitumin- 
ous macadam  roads  in  Seven  Hickory  town- 
ship, Coles  County,  111.  These  sections  are 
approximately  1  mile  each  in  length  and  arc 
to  be  limestone  macadam,  8  ins  thick  after 
rolling,  9  ft.  wide  and  treated  with  bituminous 
binder  via.  penetration  method.  Information 
may  be  obtained  and  plans  and  specifications 
and  blank  forms  may  be  seen  at  the  office  of 
S.  McCrorv,  Engineer  in  Charge,  518  6th  St., 
Charleston,  111.,  or  at  the  office  of  T.  N. 
Cofer.  Attorney,  Charleston,  III. 

•fdiids  will  be  received  until  Mi  a.  111.,  Aug. 

11,  by  Board  of  Local  Improvements,  Canton, 
III.,  for  the  necessary  labor  and  material  for 
the  construction  of  a  two-course  brick  pave- 
menl  with  stone  curb  on  f  ast  Klin  St.  from 
Third  Ave.  to  Seventh  Ave.  J.  M.  Fox  is 
President  of  the  Hoard.  C.  R.  Beam  is  Pub- 
lic In^incer. 

•  I  In  Western  Improvement  Co.  of  Racine, 
Wis,  has  been  awarded  the  contract   by  the 


Village  of  Winnetka,  111.,  for  the  building 
of  four  miles  of  asphaltic  concrete  pavement 
with  37,000  lin.  ft.  of  combined  curb  and 
gutter  at  $1.45  per  sq.  yd.  for  paving  and  $0.50 
for  curb.  Windes  &  Marsh  of  Winnetka  are 
Engineers.  Bids  were  opened  July  24.  Item- 
ized bids  for  this  work  were  given  in  our 
last  issue. 

Property  owners  of  Tuscola,  111.,  have  pe- 
titioned the  City  Council  of  that  city  for  the 
paving  of  North  Niles  Ave.,  from  Sale  St. 
to  the  city  limits. 

Estimates  for  the  proposed  paving  of  Cham- 
bers Ave.,  from  University  to  North  Sts., 
have  been  presented  by  Engineer  R.  J.  Can- 
terbury to  the  Board  of  Local  Improvements 
of  Peoria,  111.  The  estimated  cost  is  placed 
at  $23,000. 

The  Board  of  Local  Improvements  of  La 
Salle,  111.,  has  been  petitioned  for  the  paving 
of  Gooding  St.,  between  5th  and  11th  Sts.,  a 
distance  of  six  blocks. 

The  City  Council  of  Pontiac,  111.,  has 
passed  an  ordinance  providing  for  the  paving 
of  West  Henry  St.,  from  Mill  St.,  west  on 
Henry  to  Harward  St.,  a  distance  of  2,188  ft., 
and  a  width  of  26  ft.  The  estimated  cost 
is  $10,640. 

The  Board  of  Local  Improvements  of  Lin- 
coln, 111.,  plans  resurfacing  the  pavement  of 
the  streets  around  the  square  with  asphalt, 
and  boulevarding  Lincoln  Ave.,  from  Union 
to  College,  and  paving  the  same  to  Logan 
from  College. 

The  voters  of  Danville  Township,  Danville. 
111.,  at  the  election  to  be  held  next  April  will 
vote  on  the  proposition  to  pave  with  brick  the 
Georgetown  road  from  the  south  boundary- 
line  of  the  city  to  the  north  boundary  line  of 
the  village  of  Belgium,  a  distance  of  almost 
3  miles.    The  estimated  cost  is  $20,000. 

The  Board  of  Local  Improvements  of  De- 
catur, 111.,  has  ordered  Cleveland  Ave.,  from 
Webster  St.,  east  to  Traver  St.,  paved,  a 
distance  of  2,040  ft.  The  paving  is  to  be  28 
ft.  wide  and  will  cost  approximately  $16,875. 

The  Park  Board  of  Springfield,  TIL.  is  ad- 
vertising for  bids  for  the  paving  of  South 
Grand  Ave.,  from  Walnut  St.,  to  the  street 
leading  south  to  the  Country  Club,  near  the 
western  extremity  of  Washington  Park.  As- 
phalt will  be  used. 

The  Board  of  Local  Improvements  of 
Rock  ford,  111.,  has  decided  to  construct  brick 
pavement  on  many  blocks  in  the  business  sec- 
tion of  the  city.  The  following  streets  are 
included:  Chestnut  St.,  from  Wyman  St.  to  the 
bridge;  Wyman  St.,  from  Chestnut  to  Mul- 
berry; Mulberry  St.,  from  Wyman  to  Church 
St.;  Church  St.,  from  State  to  Peach;  Court 
St.,  from  State  to  Chestnut;  Elm  St.,  from 
Main  to  Court;  Church  St.,  from  State  to 
Peach;  Madison  St.,  from  Jefferson  to  Oak; 
Walnut  St.,  from  Madison  to  the  bridge,  and 
Water  St.,  from  Jefferson  to  Walnut.  The 
board    also   has    approved    the    estimate  for 

the  macadamizing  of  1 1 1 1 1  St.,  from  1  ith  Ave. 
to  Railroad  Ave.;  12th'  Ave.,  from  Sixth  to 
I'.ighth  Sts.  and  Seventh  Ave.,  from  Ninth 
to  11th  Sts. 

Indiana. 

•{■Bids  will  be  received  until  7:80  p,  m., 

\uu     15,    by    Common    Council,  Shclhyvillc. 
Ind.,    for    the  construction   of   combined  e* 
ment  curb  and  nutter  on  Walker  St.     L  E. 
Webb  is   City  Clerk. 

•{•Bids  will  be  received  until  2  p.  m .  Aug, 

81,  b\  Board  Of  Hancock  and  Henry  County 
Commissioners  at  Greenfield,  Ind.,  for  the 
construction  of   a   highway   on   the  line  be 


tween  the  counties.  C.  H.  Troy  is  Hancock 
County  Auditor. 

•3>Bids  will  be  received  until  Aug.  14  by 
City  of  Mishawaka,  Ind.,  for  the  construction 
of  36,850  sq.  yds.  ot  asphalt,  brick,  bitulithic 
or  creosoted  W.  block  on  5-in.  concrete  foun- 
dation.   James  W.  Haverly  is  City  Engineer. 

Plans  are  being  made  for  the  construction 
of  a  30-mile  cement  road  from  Columbus, 
Ind.,  to  Hope,  Ind.,  at  an  approximate  cost  of 
$60,000.  A  company  with  $80,000  capital  is 
now  being  formed  for  the  purpose  of  carry- 
ing out  the  project. 

Iowa. 

•|«Bids  will  be  received  until  9  a.  m.,  Aug. 
21,  by  L.  Derby,  City  Clerk,  Marshalltown,  la., 
for  furnishing  material  and  labor  for  curbing 
and  paving  streets,  including  .14,000  sq.  yds. 
of  cement  paving  and  2,450  lin.  ft.  of  curbing. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Aug.  16,  by  H.  S.  Ely,  City  Clerk,  Winterset, 
la.,  for  the  construction  of  12,000  sq.  yds.  of 
asphalt  pavement.  Work  is  to  begin  Sept  1 
and  be  completed  Nov.  15. 

®The  City  Council  of  Oelwein,  la.,  has 
awarded  the  contracts  for  the  construction  of 
brick  block  pavement  in  the  city  to  Dearborn 
&  Jackson  of  Cedar  Rapids  and  Wm.  Horra- 
bin  of  Iowa  City  for  $1.98  per  sq.  yd. 

Resolutions  have  been  adopted  by  the  City 
Council  of  Sioux  City,  la.,  for  the  paving  of 
17th  St.,  from  Pierce  St.  to  Jones  St.;  18th 
St.,  from  Summit  Ave.  to  Jones  St. ;  23d  St., 
from  Pierce  St.  to  Jackson  St.,  and  24th  St., 
from  Pierce  St.  to  Jackson  St. 

Kansas. 

•{•Bids  will  be  received  until  7  p.  m.,  Aug. 
14,  by  Fred  A.  Gerken,  City  Clerk,  Girard, 
Kan.,  for  the  necessary  labor  and  material 
for  the  construction  of  curb  on  Summit  Ave. 
from  the  north  line  of  Forest  Ave.  to  the 
North  line  of  North  Maple  St.  A  certified 
check  for  $100  payable  to  the  City  Treas- 
urer must  be  filed  with  each  bid. 

•{•Rids  will  be  received  until  7  p.  m.,  Aug.  14, 
by  F.  A.  Gerken,  City  Clerk,  Girard,  Kan., 
for  furnishing  necessary  labor  and  material 
except  brick  and  asphalt  filler,  for  paving 
Summit  Ave.  from  north  line  of  Forest  Ave. 
to  the  north  line  of  North  Maple  St.  A  cer- 
tified check  for  $100  must  be  filed  with  each 
bid. 

•{•Bids  will  be  received  until  7  p.  m.,  Aug. 
14,  by  Board  of  City  Commissioners,  Girard. 
Kan.,  for  furnishing  on  track  at  Girard  377,023 
No.  1  paving  blocks  for  top  course  and  240,- 
104  paving  bricks  for  platen  course.  A  certi- 
fied check  for  $100  must  be  filed  with  each 
bid.    F.  A.  Gerken  is  City  Clerk. 

•{•Bids  will  be  received  until  7  p.  m.,  Aug. 
1  I,  by  Board  of  Commissioners,  Girard,  Kan., 
for  furnishing  on  tract  at  Girard,  a  filler  for 
5,953  sq.  yds.  of  brick  pavement.  Fred  a  Ger- 
ken is  City  Clerk. 

®J.  Ramsey  &  Co.,  of  Topeka,  Kan.,  have 
been  awarded  the  contract  by  the  City  Com- 
missioners of  Leavenworth,  Kan.,  for  the  pav- 
ing of  Shawnee  St.  with  asphalt  mixed  with 
small  rock,  for  $23,850.  The  work  includes 
19,284  sq.  yds. 

Massachusetts. 
■{•The  Metropolitan  Park  Commission,  John 
R.  Rablin,  Knginecr,  I  I  Beacon  St.,  Boston, 
Mass,  will  receive  bids  until  12  o'clock 
noon,  of  Aug.  II.  for  constructing  grano- 
lithic walks,  gutters  and  curbs  at  the  Charles 
River  Ham  between  Charles  St,  Boston,  ami 

Commercial  Ave.,  Cambridge.  The  estimate 
n|  the  amount  of  work  is  5,700  sq.  yds.    I  CI 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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titled  check  of  $2,000  must  accompany  each 
bid. 

®The  Department  of  Public  Works  of  Bos- 
ton, Mass.,  has  awarded  James  Doherty  of 
that  city  the  contract  for  wood  block  pave- 
ment in  East  Fourth  St.,  between  P.  St.  and 
Farragut  Road  for  $0,416.  Bids  were  opened 
July  17. 

®James  Doherty  of  Boston,  Mass.,  has  been 
awarded  the  contract  by  the  Department  of 
Public  Works  of  that  city  for  the  construction 
of  wood  block  pavement  in  Milk  St.,  between 
Oliver  and  Broad  Sts.,  for  $4,212.  Bids  were 
opened  July  17. 

®James  Doherty  has  been  awarded  the  con- 
tract by  the  Department  of  Public  Works  of 
Boston,  Mass.,  for  edgestones,  gutters,  cross- 
walks and  artificial  stone  sidewalks  in  Stand- 
ish  St.,  between  Harvard  and  West  Park  Sts., 
for  $1,233.    Bids  were  opened  July  17. 

®Daniel  E.  Lynch  has  been  awarded  the 
contract  by  the  Public  Works  Department  of 
Boston,  Mass.,  for  excavating  and  filling  in 
Sachem  St.,  between  Hillside  St.  and  Parker 
Hill  Ave.,  Roxbury,  for  $2,8G0.  Bids  were 
opened  June  2. 

®The  Massachusetts  State  Highway  Com- 
mission, Boston,  has  awarded  the  contract 
for  the  building  of  a  section  of  state  highway 
four-fifths,  of  a  mile  long  in  Swansea  to  P. 
F.  Goivannini  of  Boston  for  $4,226.  Other 
bidders  were :  Joseph  McCormick,  East  Prov- 
idence, R.  I.,  $4,267;  F.  J.  Maque,  West 
Newton,  $4,795,  and  L.  H.  Callahan,  Bristol, 
R.  I.,  $4,301. 

Michigan. 

•£»Bids  will  be  received  until  noon,  Aug.  16, 
by  City  Clerk,  Hillsdale,  Mich.,  for  the  con- 
struction of  approximately  10,500  sq.  yds.  of 
brick  pavement.  C.  L.  Herron  is  City  En- 
gineer. 

©Contract  for  11  miles  of  improved  gravel 
road  in  Riverton  Township,  Mason  County, 
Mich.,  has  been  awarded  to  Clarence  Sheppard 
of  Ludington  for  $18,000. 

®01iver  Lacombe  of  Negaunee  has  been 
awarded  the  contract  by  the  Board  of  Road 
Commissioners  of  Marquette  County,  Mar- 
quette, Mich.,  for  the  grading  and  improv- 
ing of  the  highway  between  Humboldt  and 
the  Duluth,  South  Shore  &  Atlantic  railway 
crossing,  a  distance  of  a  mile  and  one-third. 

The  Kent  County  Commissioners,  Grand 
Rapids,  Mich.,  have  decided  to  ask  for  a  bond 
issue  of  $500,000  for  building  roads  in  the 
county. 

The  contract  for  improving  one  mile  of 
road  in  section  28,  Columbus  Township,  St. 
Clair  County,  Mich.,  being  a  part  of  the  old 
Fort  Gratiot  Military  Turnpike,  about  four 
miles  from  Lenox  Station  on  the  Grand 
Trunk  R.  R.,  for  which  bids  were  asked  by 
State  Highway  Commissioner  Townsend  A. 
Ely,  Lansing,  has  not  been  awarded. 

Minnesota. 

The  State  Highway  Commission  of  Minne- 
sota has  agreed  to  pay  one-half  the  cost  of 
constructing  a  road  from  Winona  south  to 
La  Moile,  a  distance  of  seven  miles,  the  es- 
timated cost  of  which  is  $41,000.  The  city 
of  Winona  will  be  the  other  half.  George 
W.  Cooley  is  Secy,  of  the  Commission. 

Missouri. 

The  Boone  County  Court,  Columbia,  Mo., 
lias  set  Aug.  29  for  a  special  election  for  the 
authorization ■  of  an  eight-mile  road  district, 
of  which  Columbia  is  to  be  the  center. 

The  County  Court  at  Liberty,  Mo.,  has 
ordered  an  election  for  Aug.  29  for  the  pur- 
pose of  voting  on  the  boundary  lines  of  a 
new  special  road  district  which  is  eight  miles 
square  and  includes  Excelsior  Springs. 

The  County  Court,  Kansas  City,  Mo.,  on 
July  31  called  for  bids  for  the  grading  of  the 
Blue  Ridge  road  which  is  to  join  the  Swope 
park  road.  The  distance  to  be  graded  is 
eight  and  a  half  miles.  Bids  are  also  being 
asked  for  the  Sechrest  and  Davenport  road 
measuring  three  miles  and  a  half.  Three 
road  rollers  are  to  be  purchased  at  a  total 
cost  of  $7,500. 

The   Johnson    County    Highway  Associa- 


tion has  been  organized  with  Joseph  P.  Ozias 
as  president.  It  is  the  purpose  of  the  organiza- 
tion to  secure  the  location  of  the  state  road 
along  the  southern  route,  which  will  carry  it 
across  the  center  of  Johnson  County,  touch- 
ing the  towns  of  Warrensburg,  Knobnoster 
and  Holden. 

Montana. 

®George  Keith  has  been  awarded  the  con- 
tract by  the  County  Commissioners,  Mis- 
soula, Mont.,  for  road  work  between  St. 
Regis  and  Spring  Gulch,  for  $3,245,  and  Perry 
Sparks  secured  the  contract  for  two  fills 
north  of  St.  Regis  for  $1,050. 

New  Hampshire. 

®The  New  Hampshire  Highway  Depart- 
ment, Concord,  N.  H.,  has  awarded  the  con- 
tract for  the  construction  of  a  2%-mile  gravel 
road  in  Campton  to  Martin  &  Coulin,  84  Pal- 
frey St.,  Watertown,  Mass.  Bids  were  open- 
ed Aug.  4. 

New  Jersey. 

4*Bids  will  be  received  until  10:30  a.  m., 
Aug.  16,  by  County  Board  of  Freeholders, 
Camden,  N.  J.,  for  building  a  gravel  road 
from  Gibbsboro  to  Berlin,  a  distance  of  2.92 
miles  in  accordance  with  plans  and  specifica- 
tions on  file  with  the  State  Commissioner  of 
Public  Roads  at  Trenton,  N.  J.,  and  at  the 
office  of  the  Clerk  of  the  Board.  The  work 
will  include  8,006  cu.  yds.  of  compact  gravel ; 
1,000  ft.  of  under  draining;  12,194  cu.  yds.  of 
excavation ;  533%  sq.  yds.  more  or  less  of 
vitrified  block  gutter.  J.  J.  Albertson  is 
County  Engineer. 

New  Mexico. 

•J«Bids  will  be  received  until  Aug.  21,  by 
City  of  Albuquerque,  N.  Mex.,  for  paving 
and  guttering  25,000  sq.  yds.  of  brick,  creo- 
sote wood  blocks,  asphalt  macadam,  sheet 
asphalt,  bitulithic.  J.  B.  McManus,  Albuquer- 
que, N.  Mex.,  is  City  Clerk.  Official  adver- 
tisement will  be  found  elsewhere  in  this 
issue. 

New  York. 

•$»Bids  will  be  received  until  2  p.  m.,  Aug. 
28,  by  George  McAneny,  President  of  the 
Borough  of  Manhattan,  New  York,  for  wid- 
ening the  roadway  and  repaving  with  a  spe- 
cial improved  granite  block  pavement  on  a 
concrete  foundation  the  roadway  of  Lafayette 
St.  from  the  south  side  of  Great  Jones  St. 
to  the  south  side  of  Astor  place.  Engineer's 
estimate  of  amount  of  work  to  be  done : 

1,800  sq.  yds.  of  imported  cube  granite 
block  pavement. 

2,960  sq.  yds.  of  imported  oblong  granite 
block  pavement. 

2,650  sq.  yds.  of  American  granite  block 
pavement. 

1,290  cu.  yds.  of  Portland  cement  concrete. 

1,650  lin.  ft.  of  new  bluestone  curbstone,  to 
be  furnished  and  set. 

425  lin.  ft,  of  old  bluestone  curbstone,  to 
be  redressed,  rejointed  and  reset. 

125  lin.  ft.  of  platform  flag,  to  be  cut  to 
line. 

130  lin.  ft,  of  new  header  stone. 
1  sewer  catch-basin,  to  be  rebuilt. 
200  cu.  yds.  of  filling,  to  be  furnished. 
200  sq.  ft.  of  new  cement  sidewalks,  to  be 
furnished  and  laid. 
8  hydrants,  to  be  reset. 

The  time  allowed  for  doing  and  complet- 
ing the  above  work  will  be  40  working  days. 

The  amount  of  securitv  required  will  be 
$7,000. 

The  Board  of  Estimates  of  New  York 
City  has  adopted  a  resolution  permitting  the 
repaving  of  several  miles  of  highways  in 
Queens  Borough  at  an  estimated  cost  of 
$375,000.  The  roads  to  be  improved  are : 
Jackson  Ave.,  from  Woodside  to  Flushing 
Creek  and  its  continuation;  Broadway  from 
Flushing  Creek  through  Flushing  town  to 
Nassau  County  line ;  Thomson  Ave.,  and  Hoff- 
man Blvd.,  from  Jackson  Ave.,  Long  Island 
City,  to  Fulton  St.,  Jamaica ;  Flushing-As- 
toria Road  from  Newton  Creek  to  Fulton 
St.,  Jamaica ;  Flushing-Astoria  Road  from 
Bowery  Bay  to  Jackson  Ave. ;  College  Point 


Causeway  from  Broadway  to  13th  Ave.; 
Lawrence  St.,  Flushing,  from  Broadway  to 
North  Hempstead  Turnpike;  Woodhaven 
Ave.,  from  Hoffman  Blvd.,  to  Rockavvav 
Plank  Road;  Laurel  Hill  Road,  Shell  Road, 
and  Newton  Turnpike  from  Newton  Creek 
to  Jackson  Ave. ;  Cooper  Ave.,  from  Kings 
County  Ave.,  through  Ridgewood  to  Wood- 
haven  Ave. ;  Broadway  and  Liberty  Ave., 
from  Kings  County  line,  through  Woodhaven 
and  Ozone  Park  to  Rockaway  Road ;  Mer- 
rick Road  from  Hillside  Ave.,  through  Ja- 
maica and  Springfield  to  Nassau  County  line; 
Hempstead  and  Jamaica  Turnpike  from 
Grand  St.,  Jamaica  to  Nassau  County  line  at 
Belmont  Park;  Little  Neck  Road  from  Broad- 
way, Little  Neck,  through  Town  of  Flush- 
ing to  Floral  Park  Road ;  Floral  Park  Road 
from  Little  Neck  Road  to  the  State  Road  at 
city  line. 

North  Carolina. 

The  Carteret  Central  Highway  Co.  of 
Morehead  City,  N.  C,  has  been  chartered  with 
a  capital  stock  of  $25,0(10  for  the  purpose  of 
constructing  a  section  of  the  central  highway 
that  is  to  traverse  the  length  of  the  state 
from  Morehead  City  to  the  Tennessee  line, 
being  that  section  between  Morehead  and 
Craven  County  line.  The  incorporators  are 
E.  H.  Gorham,  G.  D.  Canfield  and  J.  B.  Mar- 
tin. 

Ohio. 

•J»Bids  will  be  received  until  Aug.  11,  by 
Board  of  Tuscarawas  County  Commissioners, 
New  Philadelphia,  O.,  for  the  grading  and 
paving  with  brick  of  about  2  miles  of  road 
in  Dover  township.  The  cost  of  the  work  is 
estimated  at  over  $35,000. 

•J*Bids  will  be  received  until  noon,  Aug.  29, 
by  H.  F.  Neuhart,  Village  Clerk,  Caldwell, 
O.,  for  the  construction  of  imprqvements  on 
several  streets. 

®The  City  Council  of  Wapakoneta,  O.,  has 
awarded  the  Logan  Construction  Co.  of  Belle- 
fontaine,  O.,  the  contract  for  the  paving  of 
Court  St.,  for  $5,085. 

®The  Board  of  Control  of  Cincinnati,  O., 
has  awarded  the  contract  for  the  paving  of 
Melrose  Ave.,  which  has  just  been  opened 
from  McMilian  to  Locust  St.,  to  the  Warren 
Bros.  Co.,  for  $9,075.    Bitulithic  will  be  used. 

®M.  F.  O'Sullivan,  West  Main  St.,  Fay- 
ette, O.,  has  been  awarded  the  contract  by 
the  Village  of  Fayette,  for  the  construction 
of  about  8,000  yds.  of  street  paving  for  $18,- 
000.  The  work  includes  grading,  draining, 
curbing,  crushed  stone  foundation,  vitrified 
block  pavement  and  cement  filler.  Bids  were 
opened  July  31. 

®J.  S.  Geiger  of  Dayton,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Mont- 
gomery County  Commissioners,  Dayton,  for 
furnishing  the  necessary  labor  and  materials 
for  the  construction  of  a  fill  on  the  river  road 
and  jissex  Ave.,  in  Harrison  township,  for 
the  protection  of  the  new  River  road  and  Big 
Four  railroad  crossing,  including  about  5.000 
cu.  yds.  of  earth  work.  The  contract  price  is 
$2,400.    Bids  were  opened  Aug.  5. 

®The  Board  of  Control  of  Davton,  O.,  has 
awarded  the  following  contracts  for  street 
paving:  Hecker  &  Kirchner — Smith  St.,  $1,- 
035;  Kirkham  St.,  $585;  Deal  Ave..  $3,640; 
Clifton  Hollhan— Carlisle  Ave.,  $1,035;  allev 
north  of  Richard  at  Parrott  St.,  $1,722;  alley 
east  of  Main  at  Adrian  St.,  $1,778;  I.  I. 
Geiger — Reeder  St.,  $850;  and  alley  east  of 
Grimes,  $1,277;  Joseph  Glaser — Highland 
Ave.,  $1,005,  for  grade  and  gravel,  and  $6,022 
for  sidewalks ;  George  Bair — Miami  Chapel 
road,  $630;  Boyd  &  Cook— Calm  St.,  $993. 

Plans  for  the  four-mile  stretch  of  macad- 
amized road  in  Fairfield  and  Liberty  Town- 
ship, known  as  the  Middletown  pike,  have 
been  completed  by  the  Butler  County  En- 
gineer. The  same  have  been  submitted  to 
the  state  highway  commission  for  approval, 
after  which  time  bids  will  be  asked  for  the 
construction  of  the  road. 

Oklahoma. 

®The  Board  of  County  Commissioners, 
Duncan,  Okla.,  has  awarded  the  contract  for 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  raving  with  vitrified  brick  block  of  eight 
blocks  in  the  business  district  of  Duncan  to 
the  Connelly  Construction  Co.  of  El  Reno, 
Okla.  The  work  approximates  $55,000.  Work 
will  be  started  immediately.  W.  L.  Benham, 
714-716  Campbell  Bldg.,'  Oklahoma  City, 
Okla.,  is  Consulting  and  Supervising  Engi- 
neer. 

Property  owners  on  Shawnee  Ave.,  Bartles- 
ville,  Okla.,  have  circulated  a  petition  pro- 
viding for  the  paving  of  that  thoroughfare 
with  brick,  40  ft.  wide  on  a  concrete  base. 
Another  petition  will  soon  be  circulated  pro- 
viding for  the  paving  of  Seventh  St.  with 
brick  from  Jennings  to  the  Caney  River  bridge. 

Oregon. 

®The  Warren  Construction  Co.,  Portland, 
has  been  awarded  the  contract  in  Baker,  Ore., 
for  the  paving  of  two  miles  of  streets  with 
bitulithic  for  $2.02  per  sq.  yd. 

The  Concord  St.  Improvement  District  has 
been  formed  in  Vernon.  Portland,  Ore.,  in- 
cluding the  following  streets:  Concord,  from 
YVygant  to  Killingsforth  Ave.;  Emerson,  Pat- 
ton  Ave.,  to  Gay  St.;  Webster  from  Patton 
Ave.  to  Gay  St.;  Alberta  from  Denver  Ave. 
to  Gay  Ave.;  Humboldt,  from  Patton  Ave. 
ti  Gay  St.;  Wygant,  from  Patton  Ave.  to 
Gav  St.  Hard-surface  bitulithic  pavement 
will  be  laid,  and  the  cost  is  estimated  at  $97,- 
085. 

The  City  Council  of  Medford,  Ore.,  has 
ordered  approximately  100,000  sq.  yds.  of  as- 
phalt pavement.  The  pavement  will  be  laid 
on  the  following  streets:  North  Grape  from 
Sixth  to  Vermont ;  South  Ivy  from  Eighth 
to  13th ;  Rose  Ave.,  from  Seventh  to  Fourth ; 
Beatty,  from  C  to  Manzanita ;  Bennett  Ave., 
from  Howard  to  Roosevelt;   10th  St.,  west 

from  Oakdale  to  Holly;  Washington,  from 
Genesee  to  Roosevelt ;  Hamilton,  from  Oak- 
dale  to  Oleson ;  Oleson.  from  Second  to 
Fourth;  Third,  from  D'Anjou  to  Apple;  Mis- 
tletoe, from  Main  to  10th;  South  Peach, 
from  Seventh  to  Eighth;  Newton,  from  Sev- 
enth to  10th;  Orange,  from  10th  to  11th;  Min- 
nesota Ave.,  from  Geneva  to  Roosevelt ;  alley 
of  block  2,  Central  Ave.,  running  north  and 
south ;  alley  through  block  21  from  East 
Seventh  to  Sixth,  and  alley  from  Eighth  to 
point  75  ft.  from  Seventh. 

®The  Warren  Construction  Co.  has  been 
awarded  the  contract  by  the  city  of  Portland, 
Ore.,  for  the  construction  of  waterproof  bitu- 
lithic pavement  on  Skidmore  and  other 
streets  in  the  Alberta  district,  for  $306,383. 

Following  bids  were  received  by  the  Execu- 
tive Board  of  Portland,  Ore.,  on  Aug.  1,  for 
street  improvements :  Brandon  St.,  from 
Lombard  to  Argyle,  Westrumite  pavement — 
Giebisch  &  Joplin.  $25,731;  Elwood  Wiles, 
$24,213;  Hilliard  &  Maginnis,  $24,983.  Fen- 
wick  St.,  from  Lombard  to  Argyle,  Westrum- 
ite pavement — Coast  Construction  Co.,  $20,- 
061;  Elwood  Wiles,  $31,509;  Hilliard  & 
Maginnis,  $25,393.  Kilpatrick  St.,  from  Pat- 
ton to  Brandon,  Westrumite  pavement — Mil- 
liard &  Maginnis,  $13,837;  Keenan  Bros., 
$14,247;  Giebisch  &  Joplin,  $11,195;  Elwood 
Wiles,  $13,572.  Winchcll  St.,  from  Patton  to 
Delaware,  Westrumite  pavement — Hilliard  & 
Maginnis,  $19,507;  Coast  Construction  Co., 
$20,071;  Elwood  Wiles,  $19,247;  Keenan 
Bros.,  $20,225.  Ainsworth  Ave.,  from  East 
22nd  to  East  33rd,  grading  and  concrete  curbs 
and  walks— Joplin  &  Mceks,  $12,326;  Mus- 
grovc  &  Kimball,  $16,266;  Giebisch  &  Joplin, 
$12,013;  Bcchill  Bros.,  $13,371  ;  Wrlton,  Kibbe 
&  Cochrane,  $12,611.  Brooklyn  district  im- 
provement, bitulithic  pavement — Warren  Con- 
struction Co.,  $9,141.    Corbett  St.  district,  fill 

Portland  Concrete  Pile  K-  Fqtiipment  Co., 
$24,452.  Cora  Ave.,  from  East  26th  St.  to 
Spanton  Addition,  grading  and  concrete  curbs 
and  walks— Keenan  Bros.,  $1,560;  Bcchill 
Bros,  $1,554  ;  Joplin  Mecks,  $1,481.  Denver 
Ave  distil"  t  bitulithic  pavement  Warren 
Construction  Co.,  $61,803;  Pacific  Bridge  Co., 
$61,421  Fast  Flanders  St.,  from  Sandy  to 
East  28th,  bitulithic  pavement — Warren  Con- 
struction Co.,  $21,775;  Pacific  Bridge  Co., 
$21,731.  Grand  Ave,,  from  Ainsworth  to 
Portland,    grading    and    concrete   curbs  and 


walks — Kilkenny  Bros.,  $5,781;  Morgan  & 
Kimball,  $5,876;  Bechill  Bros.,  $6,265;  Stev- 
ens Bros.,  $5,107;  Giebisch  &  Joplin,  $5,222. 
Halleck  St.,  from  Peninsula  to  Delaware, 
grading  and  concrete  curbs  and  walks — 
Bechill  Bros.,  $941;  Welton,  Kibbe  &  Coch- 
rane. $1,141;  Musgrove  &  Kimball,  $1,441. 
East  Market  St.,  from  East  37th  to  East  38th, 
grading  and  concrete  curbs  and  walks —  M. 
Hanson,  $877;  Bechill  Bros.,  $944.  East  15th 
St.,  from  Prescott  to  Killingsworth,  grading 
and  concrete  curbs  and  walks — Hilliard  & 
Maginnis,  $7,191;  Bechill  Bros.,  $7,927;  Stev- 
ens Bros.,  $8,359;  Musgrove  &  Kimball, 
$7,843.  East  32nd  St.,  from  Hawthorne  to 
Market,  Hassam  pavement — Oregon  Hassam 
Paving  Co.,  $6,605;  Consolidated  Contract 
Co.,  $6,351.  East  44th  St.,  from  Hawthorne 
to  East  Lincoln,  bitulithic  pavement — War- 
ren Construction  Co.,  $73,945.  East  81st  St.. 
from  East  Stark  to  East  Burnside,  grading 
and  concrete  curbs  and  walks — G.  K.  How- 
lett,  $2,712;  Bechill  Bros.,  $2,816.  Sherrett 
St.,  from  East  19th  to  Sellwood,  grading  and 
concrete  curbs  and  walks — Giebisch  &  Joplin, 
$8,235;  Nat  Costanza,  $7,088;  Coast  Con- 
struction Co.,  $8,756.  Thurman  St.,  from 
Willamette  Heights  to  Blythswood,  bitulithic 
pavement — Pacific  Bridge  Co.,  $2,878.  East 
Yamhill  St.,  from  East  42nd  to  East  45th, 
Hassam  pavement — Oregon  Hassam  Paving 
Co.,  $7,672 ;  Consolidated  Contract  Co.,  $7,377. 
The  contract  for  grading  and  laying  curbs 
and  sidewalks  on  the  East  34th  St.  district 
was  awarded  to  Miller  &  Bauer  for  $20,031. 

Pennsylvania. 

•{•Bids  will  be  received  until  8  p.  m..  Aug. 
14,  by  E.  M.  Eaton,  Borough  Secy.,  Latrobe, 
Pa.,  for  the  grading,  curbing  and  paving  of 
Main  St.  from  Alexandria  St.  to  the  Lehigh 
Valley  tracks  including  approximately  1,700 
cu.  yds.  excavation,  21,000  lin.  ft.  concrete 
curb  and  water  table,  3,200  sq.  yds.  of  paving 
with  buff  vitrified  paving  blocks.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
Borough  Engineer. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Aug.  14,  by  C.  W.  Mullalley,  Controller, 
Oil  City,  Pa.,  for  grading,  curbing  and  paving 
with  brick  or  bituminous  surface  certain 
streets  in  the  city,  including  approximately 
7,400  sq.  yds.  Specifications  may  be  obtained 
of  City  Engineer. 

®Thomas  Arrigo  has  been  awarded  the 
contract  for  grading  and  paving  Seventh  and 
Eighth  Sts.,  Charleroi,  between  Fallowfield 
and  Washington  Aves.,  bv  the  City  Council 
of  Charleroi,  for  $1,383  and  $1,527  re- 
spectively. 

®The  Director  of  Public  Service,  Philadel- 
phia, Pa.,  has  awarded  the  contract  to  the 
Filbert  Paving  &  Construction  Co.  of  that 
city,  for  the  repaving  of  York  road  between 
Olney  Ave.,  and  the  county  line  with  Filber- 
tine  for  approximately  $30,000.  The  distance 
is  about  two  miles. 

The  City  Council  of  Dunmore,  Pa.,  has 
awarded  the  contract  for  the  Chestnut  St. 
paving  to  the  R.  C.  Ruthven  Co.,  for  ap- 
proximately $20,000.  Work  is  to  be  com- 
pleted within  three  months. 

Tennessee. 

City  Clerk  Ennis  M.  Douglass,  Memphis, 
Tenn.,  will  sell  bonds  Aug.  22  in  the  sum  of 
$661,000  f"r  street  improvement  of  the  city 
of  Memphis.    E.  H.  Crump  is  Mayor. 

Funis  M.  Douglass,  City  Clerk,  Memphis, 
Tenn.,  will  sell  bonds  Aug.  22  in  the  sum  of 
$800,000  for  the  improvement  of  streets,  al- 
leys and  highways  in  the  city.  F.  H.  Crump 
is  Mayor. 

Texas. 

■{■Bids  will  be  received  until  8  p.  in  .  \ng. 
II,  by  City  Council,  l.otiKvicw,  Texas,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  approximately  17,000 
s(|    yds.  of  pavement,    G.   I).   Bodenheitn  is 

Mayor, 

®A  contract  has  been  entered  into  with 
W.  S.  Hawkins  oi  San  Antonio,  Tex.,  ac- 
cording  tO   ftdvices  from   that    city,    for  the 


building  of  a  highway  from  San  Antonio  to 
the  Aransas  Pass  coast. 

Jewett  Precinct  and  Centerville  Precinct, 
Leon  County,  Tex.,  on  July  28-  voted  the  is- 
suance of  bonds  for  the  construction  of  roads. 

The  citizens  of  Marlin,  Tex.,  on  July  28, 
voted  the  issuance  of  bonds  for  the  con- 
struction of  good  roads. 

The  Board  of  Trade  and  the  Texarkana 
Automobile  Club,  Texarkana,  Tex.,  have  de- 
cided to  petition  the  Commissioners'  Court 
to  order  an  election  of  the  voters  of  Bowie 
County  outside  of  Precinct  No.  1,  for  a  bond 
issue  of  $7,500  to  build  a  graded  and  graveled 
road  or  pike  through  the  county  from  the 
terminus  of  the  Texarkana  road  already  com- 
pleted. 12  miles  west  of  Texarkana. 

The  Commissioners  Court,  Cameron,  Tex., 
has  ordered  an  election  for  Precinct  No.  1 
for  the  purpose  of  voting  on  the  issuance  of 
bonds  in  the  sum  of  $100,000  for  good  roads 
in  that  precinct.  The  election  will  be  held 
Sept.  1. 

The  Attorney  General's  Department,  Austin, 
Tex.,  has  approved  an  issue  of  $100,000  spe- 
cial road  improvement  bonds  of  Howard 
County.  Big  Spring  is  the  county  seat  of 
Howard  County. 

The  City  Council  of  Bastrop,  Tex.,  has  re- 
quested a  civil  engineer  to  furnish  plans  and 
specifications  to  macadamize  the  three  busi- 
ness blocks  on  Main  St. 

The  citizens  of  Precinct  No.  1.  Falls  Coun-  • 
ty,  according  to  advices  from  Marlin,  Tex., 
are  interesting  themselves  in  a  proposition  to 
issue  bonds  in  the  sum  of  $250,000,  for  road 
work. 

A  petition  is  being  circulated  through  var- 
ious portions  of  the  county  west  of  the 
Brazos  River  directed  to  the  Commissioners 
Court,  Richmond,  Tex.,  asking  that  an  elec- 
tion be  held  for  the  purpose  of  determining 
whether  a  special  road  tax  of  $0.15  on  the 
$100  valuation  should  be  levied  in  the  terri- 
torv  west  of  the  river  for  road  purposes. 

Utah. 

The  Commissioners  of  Weber  County,  Og- 
den,  Utah,  have  decided  to  levy  a  special  road 
tax  of  five  mills  in  the  Eden,  Huntsville,  Riv- 
erdale,  North  Ogden,  Pleasant  View  and 
Wilson  districts,  for  the  purpose  of  improv- 
ing the  roads  of  the  county. 

An  ordinance  of  intention  has  been  pre- 
sented to  the  Board  of  Public  Works  of  Salt 
Lake,  Utah,  by  City  Engineer  G.  P.  McGon- 
agle  for  the  paving  of  Wilshire  Blvd.  with 
bitulithic  cement  from  Park  View  Ave.  to 
the  west  city  boundary. 

Washington. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
14,  by  Board  of  Snohomish  County  Com- 
missioners, Everett,  Wash.,  for  furnishing  the 
necessary  labor  and  material  (Jap  or  Chi- 
nese labor  not  allowed)  for  the  construction 
of  permanent  highway  No.  1.  The  work  con- 
sists of  the  construction  and  preparing  sub- 
grade,  cleaning  and  reshaping  ditches  and 
constructing  a  hard  surface  pavement  from 
Station  O-100  southeasterly  to  Station  105-60 
on  State  Aid  Road. 

®The  Board  of  County  Commissioners, 
Seattle,  Wash.,  has  awarded  H.  S.  Jordan 
the  contract  for  the  construction  of  Highway 
No.  1  for  $26,560,  and  the  Barber  Asphalt 
Paving  Co.,  the  contract  for  the  construction 
of  Highway  No.  2  for  $42,220.  Zindorf  & 
Flliott  secured  the  contract  for  constructing 
the  F.  H.  Patten  road  for  $11,743. 

®The  Board  of  County  Commissioners,  J 
Seattle,  Wash.,  received  the  following  bids  lor 
road  work:  Gehr  Erickson  Road— P.  J.  Mc- 
Hugh,  $39,600,  award  contract;  Barber  As- 
phalt Paving  Co.,  $41,000.  Permanent  High- 
way No.  3— Beel-Scott  Co..  $44,970;  W  ar- 
ren Construction  Co.,  $46,426,  and  Guiberson, 
$15,712;  awarded  to  Bell-Scott. 

•  I  be  Board  of  Public  Works  of  Seattle. 
Wash  ,  has  awarded  Allain  X  Hull  the  con- 
tract for  the  paving  of  Yesler  \Va\  for 
$8,262, 

•H'lic  city  of  Tacoma,  Wash.,  has  awarded 
8  contract  to  the  Keasal  Construction  Co.,  for 
the  paving  and  regrading  of  South  25th  St., 


•{•  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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at  a  cost  of  $88,200.  The  contract  calls  for 
brick  paving  on  that  street  to  G  St.,  and  a 
pknk  road  from  that  point  to  Bay  St.  A 
wooden  viaduct  will  be  built  at  25th  and  East 
L  Sts.,  and  the  street  will  be  regraded  from 
K  to  Bay  Sts.    Work  will  be  started  at  once. 

®E.  C.  Baxter  of  Bellingham,  Wash.,  has 
been  awarded  a  contract  by  the  Skagit  Coun- 
ty Commissioners,  Mount  Vernon,  Wash.,  for 
the  building  of  the  Fish  road  for  $1,265. 

®The  Barber  Asphalt  Paving  Co.  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Seattle,  Wash.,  for  the  laying  of 
asphalt  pavement  on  21st  Ave.,  between  Mad- 
ison St.  and  Roy  Sts.,  for  $122,836.  The  price 
per  sq.  yd.  is  $1.45. 

Wisconsin. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Aug.  14,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of  bituminous  pavement  on  concrete  founda- 
tion on  Galena  St.,  from  Seventh  to  12th 
St.,  and  11th  Ave.,  from  Greenfield  Ave.  to 
Forest  Home  Ave.  The  work  will  include 
stone  curbing    and     resetting  the  old  curb 


suitable  for  the  purpose.  H.  E.  Briggs  is 
Commissioner  of  Public  Works. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Aug.  14,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  improving  the  following 
streets  by  furnishing  labor  and  material  for 
paving  with  permanent  bituminous  pavement 
on  concrete  foundation  and  curbing  side- 
walks with  stone:  Germania  St.,  from  Sev- 
enth to  Ninth  St.;  Eighth  St.,  from  Grant  St. 
to  Cleveland  Ave. ;  Lincoln  Ave.,  from  Kin- 
nickinnic  to  Austin  St.;  Lake  Drive,  from 
North  to  Bradford  Ave.  H.  E.  Briggs  is 
Commissioner  of  Public  Works. 

®The  Advance  Construction  Co.  of  Wau- 
kesha, Wis.,  has  been  awarded  the  contract  by 
the  City  Council  of  Galesville,  Wis.,  for  the 
construction  of  brick  pavement  around  the 
public  square  and  street  in  the  immediate 
vicinity.    The  contract  approximates  $2,500. 

®John  Brogan  of  Green  Bay,  Wis.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  that  city  for  the  paving  of  Adams  St. 
with  an  asphalt  pavement. 

®The  City  Council  of  Marinette,  Wis.,  has 
awarded  the  contract  for  the  construction  of 
macadam  pavement  on  eight  blocks  as  fol- 
lows:     Robert    Rick   of   Menominee,  Mich., 


six  blocks  on  Elizabeth  and  Stanton  Sts.,  $9,- 
621;  John  Striffler,  two  and  one-half  blocks 
on  Ogden  St.,  $3,225. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Racine,  Wis.,  for  the 
paving  of  North  Erie  St. :  Both  sections — 
James  Cape  &  Sons,  paving  per  sq.  yd.,  $1.84, 
combined  curb  and  gutters,  $0.50;  N.  F. 
Reichert,  paving,  $1.86,  curb  and  gutters, 
$0.50;  White  Construction  Co.,  paving,  $1.89, 
curb  and  gutters,  $0.55 ;  Cleveland  Trinidad 
Paving  Co.,  paving,  $1.92;  combined  curb  and 
gutters,  $0.62;  Standard  Paving  Co.,  paving. 
$1.97,  curb  and  gutters,  $0.60. 

The  Board  of  Public  Works  of  Sheboygan, 
Wis.,  has  rejected  the  bids  received  for  the 
paving  of  South  P2ighth  St.  with  macadam 
as  being  too  high.  It  is  expected  that  new 
bids  will  be  advertised  for. 

Canada. 

•{•Bids  will  be  received  until  noon,  Aug.  12, 
by  H.  C.  Stovel,  Chairman.  Boulevard  and 
Trees  Committee,  at  the  office  of  J.  H. 
Blackwood,  Secy.,  Public  Parks  Board,  Win- 
nipeg, Man.,  for  the  grading  of  a  double  road- 
wav  on  Inkster  Ave.,  from  Main  to  Keewatin 
St. 
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Arkansas. 

®City  of  Little  Rock,  Ark.,  has  awarded 
the  contract  for  the  construction  of  a  con- 
crete bridge  across  Swaggerty  branch  at 
Wright  Ave.  and  High  St.  to  Charles 
Turkis. 

California. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
15,  by  G.  W.  Cousins,  Clerk,  Board  of  Coun- 
ty Supervisors,  Eureka,  Cal.,  for  the  con- 
struction of  a  bridge  across  Bear  River.  The 
structure  as  planned  will  be  about  260  ft. 
long. 

®The  Pacific  Construction  Co.,  California 
St.,  San  Francisco,  Cal.,  has,  according  to 
advices  from  Modesto,  Cal.,  been  awarded 
the  contract  for  the  construction  of  four 
bridges  as  follows  :  Empire  Bridge,  $36,976 : 
bridge  across  Little  Johns  creek,  at  $11,395: 
Dry  Creek  bridge  near  Paulsel,  $4,991 ;  Dry 
Creek  bridge  near  Warnerville,  $6,400. 

Connecticut. 

®The  following  contracts  have  been  let  by 
the  Board  of  Contract  and  Supply.  Hartford, 
Conn.,  for  the  construction  of  a  foot  bridge 
over  the  Park  River  at  Riverside  St.,  Hart- 
ford :  Concrete  piers  and  abutments,  Charles 
H.  Slocomb  &  Co.,  5  Victoria  Road,  Hartford, 
Conn.,  at  $1,232;  superstructure  to  Berlin 
Construction  Co.,  Berlin,  Conn.,  at  $2,883. 

Plans  are  under  consideration  by  the  city 
of  Danbury,  Conn.,  for  the  construction  of 
hridges  over  the  railroad  tracks  at  White 
St.  and  over  the  Mad  River  at  Montgomery 
St.  Steel  and  concrete  bridges  have  been 
recommended. 

It  is  probable  that  bids  will  soon  be  ad- 
vertised by  Board  of  Contract  and  Supply. 
Hartford,  Conn.,  for  the  construction  of  a 
steel  girder  bridge  consisting  of  two  50-ft. 
spans  estimated  to  cost  $5,000.  R.  W.  Clark 
is  City  Engineer. 

District  of  Columbia. 

Plans  will  be  started  soon  by  the  Engineer 
of  the  District  of  Columbia,  Washington,  D. 
C.  for  the  construction  of  the  Q  St.  bridge. 
The  bridge,  which  is  to  span  Rock  creek, 
will  extend  in  a  curving  line  southwest  from 
Q  St.  and  22nd  St.  northwest  to  Q  St.  in 
Georgetown.  Condemnation  proceedings  will 
have  to  be  instituted,  as  the  proposed  line  of 
direction  extends  through  the  rear  of  the  P 
St.  barn  of  the  Washington  Ry.  &  Electric 
Co.  It  is  expected  that  plans  for  the  bridge 
will  not  be  completed  before  fall  and  that 
actual  work  on  its  construction  will  not  com- 


mence until  next  spring.  The  cost  of  the 
bridge  is  limited  to  $275,000. 

Florida. 

The  Board  of  County  Commissioners,  Jack- 
sonville, Fla.,  has  awarded  the  contract  for 
the  construction  of  the  wooden  bridge  over 
Dead  River  on  the  Duval-Fernandina  Road 
to  J.  P.  Middlemas  at  $850.  Other  bids  were 
as  follows :  A.  J.  Cesery  Co.,  $2,825 ;  Murphv 
&  Co.,  $909.50;  W.  H.  Eubanks.  $2,000;  J.  B. 
Trexler,  $2,970;  and  Bradley  Brothers,  $950. 

Georgia. 

®The  contract  for  the  alterations  of  the 
concrete  tunnel  under  the  A.,  B.  &  A.  R.  R. 
was  let  Aug.  5  to  G.  H.  Bray,  Atlanta,  Ga.,  at 
$1,895.  Harvey  Hatcher1,  Atlanta,  Ga.,  is 
chairman  of  the  Street  Committee. 

Idaho. 

®The  Commissioners  of  Ada  County,  Boise, 
Idaho,  have  let  the  contract  for  the  construc- 
tion of  10  bridges  to  the  Missouri  Valley 
Bridge  &  Iron  Co.,  Leavenworth,  Kan.,  at 
$19,000.  The  structures  will  be  located  as 
follows :  Five  Mile  creek,  between  sections 
23  and  22,  township  3  north,  range  1  east; 
Boise  meridian.  Ridenbaugh  canal,  between 
sections  21  and  22,  township  3  north,  range 
1  east,  Boise  meridian.  Boise  River  slough 
at  Catlins,  between  sections  20  and  21,  town- 
ship ,4  north,  range  1  east,  Boise  meridian. 
Near  Eagle  school  house,  between '  sections 
8  and  9,  township  4  north,  range  1  east,  Boise 
meridian.  Canal,  one  mile  below  Linder,  in 
section  11,  township  4  north,  range  1  east, 
Boise  meridian.  Five  Mile  creek,  between 
sections  23  and  24,  township  3  north,  range 
1  east,  Boise  meridian.  Ridenbaugh  canal, 
in  section  17,  township  3  north,  range  1  east, 
Boise  meridian.  Settlers'  canal,  between  sec- 
tions 34  and  35,  township  4  north,  range  1 
east,  Boise  meridian.  Dry  creek,  in  section 
34,  township  5  north,  range  1  east,  Boise 
meridian. 

Illinois. 

•{•Bids  will  be  received  at  the  bridge  site 
of  the  Hahenkamp  culvert,  2  miles  from  Upper 
Alton,  up  to  2  p.  m.,  Aug.  11,  for  the  construc- 
tion of  one  reinforced  concrete  culvert  in 
Fosterburg  Township,  Madison  County. 
Frank  Schaum,  Town  Clerk.  Bethalto,  111. 
Hahenkamp  bridge — Span,  8  ft. ;  roadway,  18 
ft. ;  finished  roadwav  to  bottom  of  footings, 
14  ft.;  wings,  9,  12  and  14  ft.  long.  Es- 
timated amount  of  concrete  in  structure, 
50.6  cu.  yds.;  reinforcing  steel,  4,046  lbs. 
Material  will  have  to  be  shipped  in.  Roads, 


fair ;  haul,  about  3,000  lbs.  Present  struc- 
ture is  wood;  10-ft.  span.  Average  flow  of 
stream,  4  ins.  deep  and  3  ft.  wide.  Excava- 
tion, north  abutment,  3  ft. ;  south  abutment, 
14  ft.,  in  sandy  loam  to  clay.  Work  to  be 
completed  on  or  before  Nov.  11,  1911.  More 
detailed  information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's 
office  or  may  be  obtained  upon  application 
in  writing,  from  the  Illinois  Highway  Com- 
mission, Springfield,  111. 

•{•Bids  will  be  received  at  the  bridge  site 
of  the  Ab  Piles  bridge  near  Shawneetown, 
111.,  up  to  4  p.  m.,  Aug.  12,  for  the  construc- 
tion of  one  reinforced  concrete  bridge  in 
Bowlesville  Township.  Gallatin  County.  Ed- 
ward Capehart,  Town  Clerk,  Shawneetown, 
Illinois.  Ab  Piles  bridge — Span,  40  ft.  in  clear; 
roadway,  16  ft.;  distance  from  finished  road- 
way to  bottom  of  footings,  30  ft.;  length  of 
wings,  42  ft.  Estimated  amount  of  con- 
crete in  structure,  446  cu.  yds.;  reinforcing 
steel,  56,601  lbs.  Nearest  railroad  station, 
Shawneetown,  2V2  miles.  Sand  available  at 
60  cts.  per  cubic  yard,  on  barge  at  Ohio 
river,  one  mile ;  haul,  about  3,000  lbs.  Gravel 
may  be  obtained  at  river,  but  is  not  coarse. 
Section  of  present  site,  23  ft.  deep:  43  ft. 
width  at  bottom;  90  ft.  from  bank  to  bank 
at  top.  Piles  will  be  necessary.  Ordinary 
flow  of  stream,  6  ins.  deep  and  5  ft.  wide. 
Work  to  be  completed  on  or  before  Oct.  15, 
1911.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,  Springfield.  111. 

•{•Bids  will  be  received  at  the  Town  Hall, 
Peotone,  111.,  up  to  2  p.  m.,  Aug.  11,  for  the 
construction  of  one  reinforced  concrete 
bridge  in  Peotone  Township,  Will  County. 
E.  C.  Yonker.  Town  Clerk,  Peotone,  111. 
Sanders  Bridge — Span,  35  ft. ;  roadway,  16 
ft.;  finished  roadway  to  bottom  footings,  12 
ft.;  length  of  wings,  16  ft.  Estimated  amount 
of  concrete  in  structure,  10.7  cu.  yds. ;  rein- 
forcing steel,  11,977  lbs.  Nearest  railroad 
station,  Peotone,  on  the  I.  C,  2  miles.  All 
material  will  have  to  be  shipped  in.  Roads, 
level ;  haul  about  4,000  lbs.  Excavation  will 
average  about  9  ft.  in  black  loam  to  clay. 
Stream  is  usually  dry.  Present  structure  is 
wood,  24  ft.  span ;  same  to  be  removed.  Work 
to  be  completed  on  or  before  Oct.  1,  1911. 
More  detailed  information  may  be  had  by  an 
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examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commis- 
sion which  may  be  seen  at  the  Town  Clerk's 
office  or  may  be  obtained  upon  application  in 
writing,  from  the  Illinois  Highway  Commis- 
sion, Springfield,  111. 

•{•Bids  will  be  received  at  the  bridge  site  of 
the  Dawson  bridge,  Section  5,  near  Kent,  111., 
up  to  2  p.  m.,  Aug.  23,  1911,  for  the  construc- 
tion of  one  reinforced  concrete  bridge  in 
Berreman  Township,  Jo  Daviess  Countv.  A. 
F.  Dittman,  town  clerk,  R.  R.  No.  5,  Mt.  Car- 
roll, 111.  Dawson  bridge  :  Span,  50  ft. ;  road- 
way, 10  ft. ;  distance  from  the  finished  road- 
way to  bottom  of  footings,  15%  ft. ;  length  of 
wings,  13,  15  and  19  ft.  Estimated  amount  of 
concrete  in  structure,  173.7  cu.  yds. ;  reinforc- 
ing steel,  24,210  lbs.  All  materials  will  have 
to  be  shipped  in.  Nearest  railroad  station, 
Kent,  on  the  C.  &  G.  W.,  4  miles.  Present 
structure,  steel  on  piles ;  same  to  be  removed. 
Average  flow  of  stream.  6  ins.  deep  and  4  ft. 
wide.  Excavation  will  be  in  sandy  loam  and 
gravel.  Work  to  be  completed  on  or  before 
Nov.  11,  1911.  More  detailed  information  may 
be  had  by  an  examination  of  the  plans  and 
specifications  prepared  by  the  Illinois  Highway 
Commission,  which  may  be  seen  at  the  town 
clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing  from  the  Illinois  Highway 
Commission,  Springfield,  111. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Aug.  12,  for  fabricating,  fur- 
nishing and  delivering  at  State  St.  bridge  all 
counter  weight  castings  and  bolts  required,  as 
shown  on  plans  and  specified.  Approximate 
quantities  are  as  follows :  210,000  lbs.  cast 
iron  plates  and  blocks,  steel  bolts,  nuts,  etc., 
4,000  lbs.  Cash  or  certified  check  for  $150 
must  accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Aug.  12,  for  furnishing  and  de- 
livering three  steel  armored  submarine  elec- 
tric cables  for  repair  of  various  bridges  in  the 
city.  The  work  includes  furnishing  and  de- 
livering to  the  city's  yard  the  following  quan- 
tities of  the  corresponding  sizes  and  kinds  of 
cables,  each  length  being  wound  upon  a  suit- 
able reel,  securely  fastened  and  protected 
from  injury.  (A)  1,000  ft.  of  two  pair  (equal 
four  separate)  solid  conductors,  No.  14  (B.  & 
S.  gas;e).  submarine  cable  insulated  and  pro- 
tected; (B)  1,000  ft.  single  solid  conductor, 
No.  12  (B.  &  S.  gage),  submarine  cable  and 
1,000  ft.  of  00  size,  single  strand  conductor 
(composed  of  19  No.  12  B.  &  S.  gage  wires). 
Cash  or  certified  check  for  $100  must  accom- 
pany proposal. 

®The  Clinton  Bridge  Co.  of  Clinton.  Ta., 
has  been  awarded  the  contract  by  the  Town 
of  Port  Byron,  Til.  Stephen  White,  Town 
Clerk,  for  the  construction  of  one  reinforced 
concrete  bridge  in  Coe  Township,  Rock 
Island  County,  as  follows:  Sample  Bridge — 
Span,  20  ft.;  roadway,  Hi  ft.;  finished  road- 
way to  bottom  of  footings,  11  ft.;  wings,  12 
ft.  long.  Estimated  amount  of  concrete  in 
structure,  70  cu.  yds.;  reinforcing  steel,  4,261 
lbs.    Bids  were  opened  July  26. 

®The  contract  for  the  construction  of  the 
concrete  bridge  over  Soldier  Creek  on  Dear- 
born Ave.,  Kankakee,  111.,  was  recently  award- 
ed by  the  Board  of  Public  Works  to  Harrv 
McMullin  at  $1,848. 

©Advices  from  llillsboro,  ill.,  state  thai 
the  contract  for  the  construction  of  a  rein- 
forced concrete  bridge  and  removing  the  old 
steel    structure   has   been   awarded   to  Dailev 

&  Beckenreimer,  St.  Louis,  Mo.,  at  $2,725. 

r,/l  be  Committee  of  Supervisors  of  Lee 
County  and  Highway  Commissioners  of  Kast 
Crow  Township,  Ambov,  111.  awarded  the 
contract  for  the  const  nut  ion  of  three  steel 
bridges  in  Mast  Grove  Township  to  Stitzel  & 
Harvey.  Dixon,  III.,  at  $7,000. 

®J.  I.  Cox  of  Murphysboro,  111.,  has  been 
awatded  the  contract  by  the  town  of  Metropo- 
lis, III.,  for  the  construction  of  two  concrete 
reinforced  bridges  for  $5, .'fOO.  The  work  in- 
cludes on,  bridge  of  two  10- ft.  spans  and  one 

bridge  of  one  i(|  fi  ipan,  each  having  a  10-ft. 

roadway  Bids  were  opened  Aug.  5  by  Geo.  C. 
Schnccman,  county  clerk. 


®The  contract  for  the  construction  of  the 
Blume  Bridge  in  Collinsville  township,  Madi- 
son Ccunty,  111.,  has  been  let  by  W.  J.  Grenard, 
town  clerk,  Collinsville,  111.,  to  Quails  & 
Austin.  Hillsborough,  111.  The  structure  will 
be  of  reinforced  concrete  and  will  have  a 
span  of  16  ft.  and  roadway  of  15  ft.  Bids 
were  opened  July  31. 

Following  are  the  lump  sum  bids  received 
Aug.  5  by  L.  E.  McGann,  Commissioner  of 
Public  Works,  Chicago.  111.,  for  constructing 
the  substructure  of  the  Washington  St.  bridge 
over  the  Chicago  River :  Fitz  Simons  &  Con- 
nell  Co.,  5  N.  La  Salle  St.,  $110,000:  Great 
Lakes  Dredge  &  Dock  Co.,  133  W.  Washing- 
ton St..  $120,000;  Marquette  Construction  Co., 
186  W.  Washington  St.,  $120,000;  Jno.  J.  Gal- 
lery, $140,000.  The  contract  has  not  been 
awarded. 

Engineers  of  the  Illinois  Central  R.  R.  will 
be  in  charge  of  the  construction  of  the  Win- 
nebago St.  viaduct  over  the  tracks  for  the 
Illinois  Central,  Chicago,  Milwaukee  &  St. 
Paul  and  the  Chicago,  Burlington  &  Quincy 
R.  R.  in  Rockford,  111.  The  viaduct  will  be 
a  modern  structure  of  concrete  base  and  steel 
piers,  with  a  creosoted  roadway,  and  will 
cost  $30,000.  It  will  be  1,161  ft.  long  and 
the  roadway  20  ft.  wide  with  sidewalks  7  ft. 
and  6  ins.  The  structure  will  extend  from 
Cedar  St.  to  within  26  ft.  of  Cunningham  St. 
Each  railroad  will  pay  a  sum  proportionate  to 
the  width  of  its  property  crossed.  The  Cen- 
tral will  pay  for  525  ft.,  the  Burlington  for 
390  ft.,  and  the  St.  Paul  for  246  ft.  Although 
the  companies  have  a  year  in  which  to  com- 
plete the  work  it  is  expected  that  it  will  be 
finished  within  three  months. 

In  regard  to  the  proposed  new  bridge  at 
Danville,  111.,  mentioned  in  our  last  issue, 
Louis  Piatt  has  advised  that  the  old  Bridge 
St.  bridge  be  repaired  to  carry  a  light  load 
and  a  new  concrete  bridge  be  built  at  West 
Main  St. 

Indiana. 

®The  Board  of  County  Commissioners,  In- 
dianapolis, Ind.,  has  awarded  the  contract  for 
the  construction  of  a  bridge  near  Acton, 
Franklin  Township,  to  Charles  Hoover  at 
$1,335. 

Iowa. 

®The  contract  for  the  construction  of  the 
new  bridge  at  the  Whitney  road  has  been 
awarded  to  Spillman  &  Stewart,  Waterloo, 
la.,  at  $7,043.  Other  bids  received  were  as 
follows :  James  Maine  &  Son  Const.  Co., 
$9,873;  Blackhawk  Construction  Co,  $9,050; 
Miller  Hey  Construction  Co.,  $8,500.  At  the 
same  time  bids  were  received  as  follows  for 
the  construction  of  a  dam  at  that  place: 
James  Maine  &  Sons  Const.  Co.,  $1,193; 
Spillman  &  Stewart,  $543;  Blackhawk  Const. 
Co.,  $900;  Millery  Hey  Const.  Co.,  $500. 

®The  Crowley-Salisbury  Const.  Co,  Daven- 
port, la,  has  the  contract  for  the  construction 
of  all  concrete  bridges  and  culverts  on  the 
L.  &  N.  between  Cynthiana  and  Laird,  Ky.  J. 
W.  Crowley  is  President  of  the  construction 
company.  The  work  will  amount  to  about 
$125,000. 

City  Council  of  Sioux  City,  la,  is  strong- 
ly in  favor  of  the  construction  of  a  foot 
bridge  across  Perry  Creek  on  Fifth  St.  and 
steps  will  be  taken  to  have  the  Service  Com- 
pany take  charge  of  the  matter. 

Kansas. 

County  Commissioners  and  Tom  Olive, 
County  Knginccr,  Pittsburg.  Kan,  recently 
made  a  tour  of  inspection  to  view  the  sites 
for  the  bridges  petitioned  for  by  farmers  in 
various  parts  of  the  county. 

Kentucky. 
•{•Kids  will  be  received  until  noon,  Aug.  15, 
by  J.    El  Gullion,     Receiver,     Carrollton  & 
Prestonville  Bridge  Co,  Carrollton,  Ky,  for 
furnishing  the  necessary  labor  and  material 

for  the  construction  of  repairs  to  Carroll- 
ton and  Prestonville  bridge  across  the  Ken- 
tucky Kivei  il  <  arrollton.  Ky.  Pierce  Uutlcr, 
I'.ngineer,  303  Norton  Bldg,  Louisville,  Ky, 
has    plans    and    specifications   on    hie     at  his 

office 


Louisiana. 

•{•Bids  will  be  received  shortly  by  City  of 
New  Orleans,  La,  for  the  construction  of  a 
bascule  bridge  over  Old  Basin  Canal.  W.  J. 
Hardee  is  City  Engineer. 

•{•Bids  will  be  received  until  Aug.  28  by  A. 
L.  Slack,  secretary,  board,  police  jury,  Madi- 
son Parish,  La,  Tullula,  La,  for  the  construc- 
tion af  a  steel  bridge  across  Joe's  Bauyou  at 
the  head  of  the  Joe  Bayou  Lake.  The  struc- 
ture will  be  about  130  ft.  long  with  12  ft. 
roadway  and  will  have  a  span  of  75  ft. 

®At  a  joint  meeting  of  the  Shreveport,  La, 
City  Commissioners  and  Police  Jurors  of 
Bossier  Parish  the  contract  for  the  con- 
struction of  the  substructure  of  the  new 
wagon  bridge  across  Red  River  connecting 
Shreveport  and  Bossier  City  was  let  to  Peter 
McGee,  Kansas  City,  Mo,"  at  $78,692.  The 
next  low  bidder  was  J.  W.  McMurray  of 
Kansas  City,  Mo.  The  cost  of  the  entire 
bridge,  which  will  be  about  2,000  ft.  long  and 
39  ft.  above  the  water  level,  is  estimated  at 
$250,000.  Contract  for  the  superstructure  will' 
be  let  as  soon  as  the  Legislature  meets  and 
amends  a  certain  law  regarding  arrangements 
for  payment  for  such  improvements.  The 
approach  of  the  structure  on  the  Shreveport 
side  of  the  river  will  be  between  Lake  and 
Jones  Sts,  1,000  ft.  below  the  Queen  and' 
Crescent  R.  R.  bridge  and  five  blocks  south 
of  Texas  St. 

Citizens  of  Lake  Charles,  La,  have  ex- 
pressed a  strong  sentiment  in  favor  of  the 
construction  of  a  new  bridge  over  the  Cal- 
casieu River  west  of  the  city.  A  fund  of 
$250  has  been  raised  to  start  preliminary 
work. 

Maryland. 

®The  State  Roads  Commission  has  awarded 
the  contract  for  the  construction  of  the 
bridge  across  the  Nanticoke  at  Sharptown, 
Md.,  to  the  Roanoke  Bridge  Co,  Roanoke,  Va, 
at  $52,229.  The  structure  will  connect  Dor- 
chester and  Wicomico  counties  and  will  take 
the  place  of  the  old  ferry. 

Michigan. 

•{•Bids  will  be  received  until  8  p.  m,  Aug. 
24,  by  Board  of  Public  Works,  Grand  Rapids, 
Mich,  for  the  construction  of  a  reinforced 
concrete  bridge  and  approaches,  to  be  known 
as  the  Leonard  St.  bridge  across  Grand 
River  in  accordance  with  plans  and  specifica- 
tions on  file  with  the  Board.  E.  H.  Christ  is 
President  of  the  Board  and  S.  A.  Freshney 
is  Secretary  and  General  Manager. 

®The  Cleveland-Cliffs  Iron  Co.  has  award- 
ed the  contract  for  the  construction  of  a 
70- ft.  concrete  bridge  at  Grand  Island,  Mich, 
to  the  Illinois  Bridge  Co. 

A  meeting  was  recently  held  by  the  City 
Council  of  Ypsilanti,  Mich,  to  act  on  the- 
ultimatus  of  the  D.  U.  R.  R.  that  it  will  pav 
only  $17,706,  $3,000  less  than  the  cost  of  the 
proposed  new  Congress  St.  bridge. 

The  Pere  Marquette  R.  R.  Co.  has  under 
consideration  the  construction  of  a  new  bridge 
at  A4onroe,  Mich. 

Minnesota. 

•{•All  bids  received  Aug.  1  by  city  of  Albert 
Lea,  Minn,  for  '.be  construction  of  a  75- ft. 
arch  steel  and  concrete  bridge,  dam  and  fish- 
way  have  been  rejected  and  the  work  has 
been  read  vert  ised  for  Aug.  21.  The  estimated' 
cost  of  the  improvements  is  $28,000.  William 
Barneck  is  city  engineer. 

•J»Btds  will  be  received  until  2  p.  m,  Aug. 
by  A.  J.  llemstad,  Plununer,  Minn.,  and 
Olai  Tande,  Plummer,  Minn.,  lor  the  con- 
struction of  a  steel  bridge  across  the  Lost 
i-tiver  between  the  town  of  Kmardville  and 
town  of  Games.  The  structure  will  be  Of  ft. 
Ion ?i"  with  111  ft,  roadway. 

®W.  M.  Haitser  has  been  awarded  the  con- 
tract for  the  reconstruction  of  the  Onoota 
bridge  at  I9tli  Ave.  according  to  advices  from 
Dnluth,  Minn.  The  improvement  will  cost 
the  Canadian  Northern  K.  K    about  $25,000. 

Special  Committee,  St.  Paul,  Minn,  has  ap- 
proved the  plans  for  the  reinforced  concrete 
bridge  over  the  Northern  Pacific  and  Chi- 
cago, St    Paid.  Minneapolis  \  Omaha  tracks 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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at  Earl  St.,  prepared  by  Oscar  Claussen,  City 
Engineer.  The  bridge  will  be  over  500  ft. 
long,  with  a  40-ft.  driveway  and  a  9-ft.  walk 
on  either  side.  There  will  also  be  three  stair- 
ways to  the  ground  below,  one  where  the 
bridge  goes  over  E.  Seventh  St.,  one  down 
to  the  depot  and  the  third  leading  to  the 
Northern  Pacific  yards. 

The  lowest  bid  received  by  the  Board  of 
Public  Works,  Duluth,  Minn.,  for  the  con- 
struction of  a  concrete  culvert  in  Miller's 
Creek  at  Piedmont  Ave.  was  that  of  George 
R.  King,  at  $3,539. 

City  of  Minneapolis.  Minn.,  will,  on  Aug. 
10,  sell  bends  amounting  to  $50,000  for  the 
construction  of  bridges. 

It  is  expected  that  construction  work  will 
be  started  within  30  days  on  the  proposed 
new  42d  Ave.  N.  bridge.  It  is  said  that  bonds 
have  been  sold  providing  the  necessary  fund 
of  $100,000  for  the  new  Third  Ave.  S.  bridge. 
Andrew  Rinker,  Minneapolis,  Minn.,  City  En- 
gineer, has  recommended  the  construction  of 
a  steel  superstructure  on  reinforced  concrete 
abutments  at  Third  Ave. 

Nebraska. 

Counties  of  Keya  Paha  and  Rock  of  Ne- 
braska have  decided  upon  the  construction  of 
a  385-ft.  bridge  over  the  Niobrara  River  at 
Cams.  State  Engineer  will  prepare  plans 
for  the  structure. 

Nevada. 

•J»Bids  will  be  received  until  Aug.  17,  by  W. 
A.  Fogg.  County  Clerk,  Reno,  Nev.,  for  the 
construction  of  a  steel  bridge  four  miles  east 
of  the  city. 

The  Commissioners  of  Washoe  Countv  at 
Reno,  Nev.,  received  bids  for  the  construc- 
tion of  the  new  Glendale  bridge  over  the 
Truckee  River  east  of  Reno  from  the  fol- 
lowing companies:  The  Ross  Construction 
Co.  of  Sacramento.  Reno  Construction  Co., 
Minneapolis  Steel  Construction  Co.,  Midland 
Bridge  Co.,  Pacific  Construction  Co.,  Mervy- 
Elwell  Co.,  Hennepin  Bridge  Co.,  Canton 
Bridge  Co.,  Cotton  Bros.  Co.,  A.  F.  Neidt 
of  Reno,  and  Jenkins  &  Wells.  Tenders  were 
submitted  on  concrete,  steel  and  wooden  types 
and  ranged  from  $5,000  to  $10,400. 

Board  of  Ccurty  Commissioners,  Reno, 
Nev.,  has  rejected  all  bids  offered  for  the 
construction  of  the  Glendale  bridge.  George 
Perkins  is  Chairman  of  the  Board. 

New  Jersey. 

®The  Ferro  Crncrete  Co.,  Harrisburg,  Pa- 
has  been  awarded  the  contract  at  $8,390  for 
the  construction  of  a  reinforced  concrete 
bridge  over  Green  Brook,  at  Washington 
Ave.,  Plainfield,  N.  J.  The  bids  for  removing 
the  old  structure  being  $400  and  the  bid  for 
the  new  structure  $7,990. 

The  following  bids  were  received  Aug.  1 
bv  Board  of  Chosen  Freeholders,  Jersey  City, 
N.  J.,  for  the  construction  of  two  twin  open 
culverts,  reinforced  concrete  bridges  on  the 
Belleville  turnpike  road  between  the  Newark 
turnpike  and  Saw  Mill  Creek  known  as 
Bridges  A.  and  B. :  P.  J.  Heagnev,  $3,800; 
M.  Sonlag  &  Co.,  $1,375;  O'Gara  &  McGuire. 
$1,987.50;  Henrv  Hahn.  $3,355;  Charles  W. 
Ranee,  $5,200;  Joseph  Woods  &  Sons,  $3,600; 

1.  H.  Cutley.  $3,381,  and  Michael  Curlev, 
$3,950. 

New  York. 

A  locating  committee  is  now  determining 
the  exact  site  for  the  construction  of  the 
proposed  new  bridge  across  the  Niagara  River 
at  Buffalo,  N.  Y..  and  Fort  Erie. 

Ohio. 

•J»Bids  will  be  received  until  11  a.  m.,  Aug. 
2fi,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction 
of  concrete  bridge  in  Bedrod  township  on  Lee 
Road  per  Report  No.  2,854  and  Wing  walls, 
Broadview  road,  Brecksville,  Royalton  town- 
ship per  Report  No.  2,855.  Plans  and  specifica- 
tions are  cn  file  with  Frank  R.  Lander,  County 
Surveyor.    J.  F.  Goldenbogen  is  Clerk. 

*J*Bids  will  be  received  until  11  a.  m.,  Sept. 

2,  by  Board  of  Mahoning  County  Commis- 
•sioners,  Youngstown,  O.,  for  furnishing  the 


necessary  labor  and  material  for  the  construc- 
tion of  a  255-ft.  steel  bridge  over  the  Youngs- 
town &  Southern  R.  R.  tracks  on  Dewey  Ave. 
extension,  Youngstown.  Specifications  for  the 
work  are  on  file  with  the  county  surveyor. 
Will  B.  Jones  is  County  Auditor. 

•f*Bids  will  be  received  until  noon.  Aug.  17, 
by  A.  B.  Lea,  director  of  public  service,  Cleve- 
land, O.,  for  the  following  work  on  the  Cen- 
tral Ave.  viaduct.  New  steel  river  span  and 
removal  of  old  swing  span,  new  track  string- 
ers, additional  foundation  for  river  piers  and 
removal  of  old  pivot  pier,  rebuilding  piers 
Nos.  39  and  40.  wood  block  pavement,  paint- 
ings. Plans  and  specifications  are  on  file  with 
citv  engineer.    T.  O.  Hoffman  is  secretary. 

®The  Capitol  Construction  Co.,  Columbus, 
O.,  has  been  awarded  the  contract  for  the 
construction  of  a  100-ft.  reinforced  concrete 
arch  bridge  over  Leading  Creek  at  Bingham's 
Mill  near  Pomery,  O. 

Among  the  improvements  reported  to  lie 
planned  by  the  Wheeling  &  Lake  Erie  R.  R. 
is  the  construction  of  a  new  bridge  at  Mon- 
roeville  and  the  removal  of  the  yards  to  a 
point  further  west.  S.  S.  Senter  is  Division 
Engineer,  Canton,  O. 

Commissioners  of  Crawford  County,  O., 
have  filed  a  notice  of  intention  to  construct  a 
bridge  over  North  Branch,  Sandusky  River,  in 
Jackson  township.  The  cost  of  the  work  is 
estimated  at  about  $1,000.  G.  E.  Ackerman, 
Eucyrus,  O.,  is  County  Auditor. 

An  ordinance  has  been  passed  bv  the  city 
council  of  Cleveland,  Q.,  authorizing  the 
Director  of  Public  Service  to  expend  not 
more  than  $250,000  for  constructing  improve- 
ments and  repairs  to  the  Central  viaduct  and 
for  purchasing  and  condemning  necessary  land 
therefor. 

Oregon. 

A  petition  is  being  circulated  in  Malheur 
County  asking  the  Commissioners  at  Vale. 
Ore.,  to  take  up  the  matter  of  constructing 
a  bridge  over  the  Owyhee  River.  People  of 
the  western  district  offer  to  haul  material 
providing  the  structure  is  erected  at  Main  St. 

The  Salem,  Falls  City  &  Western  R.  R. 
Co.  has  been  granted  permission  by  the  U. 
S.  Government  to  construct  a  bridge  over  the 
Willamette  River  at  Salem,  Ore.  S.  B.  Tay- 
lor, Dalles,  Ore.,  is  Chief  Engineer  of  the 
railroad. 

Pennsylvania. 

•J»Bids  will  be  received  until  noon,  Aug.  12, 
by  Board  of  Dauphin  County  Commissioners, 
Harrisburg,  Pa.,  for  the  construction  of  a 
concrete  bridge  over  Paxtrn  Creek  on  the 
road  leading  from  McClay  St.  to  Linglestown. 
J.  S.  Hoffman  is  Chairman  of  the  Board. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
11,  by  R.  J.  Cunningham.  County  Controller. 
Pittsburg,  Pa.,  for  the  construction  of  two 
reinforced  concrete  bridges  and  for  two  re- 
inforced concrete  sidewalks  on  Bridge  No.  4 
over  Chartiers  Creek.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  Alleg- 
heny County  Surveyor. 

•J»Bids  will  be  received  until  noon,  Aug.  11. 
by  R.  J.  Cunningham.  County  Controller, 
Pittsburg,  Pa.,  for  the  construction  of  two 
reinforced  concrete  bridges.  No.  1,  rn  Oak- 
wood  Run,  and  No.  1  on  Guvs  run  and  for 
the  construction  of  reinforced  concrete  side- 
walks on  bridge  No.  4,  Chartiers  Creek. 
Plans  and  specifications  can  be  seen  and 
blanks  for  bidding  obtained  of  the  county 
engineer,  508  Court  House,  Allegheny  County, 
Pittsburg,  Pa. 

®The  contract  for  the  construction  of 
substructure  of  the  proposed  steel  bridge 
over  the  Monongahela  River  near  New  Gen- 
eva, Pa.,  has  been  awarded  by  the  County 
Commissioners  of  Allegheny  County,  Pitts- 
burg, Pa.,  to  McMinamim  &  Simms,  Arcade 
Bldg..  Philadelphia,  Pa. 

®The  Board  of  County  Commissioners, 
York,  Pa.,  awarded  the  contracts  for  the 
construction  of  six  stone  and  concrete  bridges 
over  county  streams  as  follows :  W.  Weigh- 
ir.an  Bros.,  for  two  stone  bridges,  one  over 
Little  Conewago  creek  at  Bentzel's  mill,  in 
Dover  township,  cost  $1,390,  and  the  other 


over  Fox  Run,  in  the  same  township,  cost 
$860;  two  concrete  bridges,  one  over  Scott's 
run  in  Peachbottom  township,  cost  $900,  and 
at  Long  Level,  in  Lower  Windsor  township, 
cost  $1,143.  The  Hartley-Ziegler  Co.  was 
given  the  contract  to  repair  the  wooden 
bridge  over  Deer  creek  in  Shrewsbury  town- 
ship, for  $750.  Wolf  &  Co.  of  York,  Pa., 
was  awarded  the  contract  for  building  a  con- 
crete bridge  over  the  Little  Codorus  run,  in 
Springgarden  and  Springetsburv  townships, 
at  Green  Hill,  to  cost  $1,450. 

Advices  from  York,  Pa.,  state  that  the 
County  Commissioners  have  decided  to  re- 
pair the  following  bridges  throughout  the 
county :  The  bridges  to  be  repainted  are  as 
follows:  Felton,  at  Felton ;  Strickler's  at 
Strickler's  mill,  Ifellam  township:  Wicst's 
dam,  between  North  Codorus  and  West  Man- 
chester townships ;  Lethery's,  at  Samuel 
Lethery's,  between  Dover  and  Washington 
townships;  Spring  Grove,  near  Spring  Grove: 
Fulling  mill,  Newberrv  township;  Goldsboro 
near  Goldsboro  borough  ;  Thompson's,  between 
Shrewsbury  and  Hopewell  townships;  Cross 
mill,  East  Hopewell  township;  Lerewr,  at  Le- 
rew  station,  between  Springfield  and  Codorus 
townships;  Penn  St.,  Philadelphia  St.,  Rich- 
land Ave.,  in  York. 

Tennessee. 

*J»Bids  will  be  received  until  2  p.  m..  Aug. 

21,  by  H.  P.  Hobson,  chairman  of  the  Fayette 
County  Court,  Somervillc,  Tenn..  for  fur- 
nishing and  erecting  five  steel  bridges  includ- 
ing substructures.  Plans  and  specifications 
may  be  seen  at  the  office  of  the  chairman  or 
Howard  M.  Jones,  Cole  Bldg.,  Nashville, 
Tenn.,  engineer. 

®The  contract  for  the  construction  of  the 
Rayburn  Blvd.  and  Mississippi  Ave.  subways, 
Memphis,  Tenn.,  has  been  awarded  to  F.  D. 
Harvey  &  Co.,  11  South  Second  St.,  Memphis, 
Tenn.  The  structures  will  be  of  reinforced 
concrete  with  a  superstructure  of  steel.  Work 
will  be  commenced  as  soon  as  the  excavation, 
which  is  under  way,  is  completed,  and  pushed 
to  an  early  finish.  It  is  estimated  that  each 
undertaking  will  cost  $25,000. 

The  Hawkins  County  Court,  Rogersville, 
Tenn.,  has  passed  a  resolution  authorizing  the 
issuance  of  40  bridge  bonds  amounting  to 
$500  each. 

Texas. 

City  Officials  of  Houston.  Texas.,  have 
under  consideration  the  construction  of  a  new 
bridge  to  replace  the  old  drawbridge  over  the 
Bayou  at  San  Jacinto  St.  It  is  believed  that 
the  new  structure  will  be  a  concrete  arch  in- 
stead of  a  draw  as  at  first  contemplated. 

The  Board  of  Trade,  Jacksboro,  Texas,  re- 
cently proposed  to  raise  one-half  the  neces- 
sary funds  if  the  County  Commissioners' 
Court  would  appropriate  the  other  half  neces- 
sary to  build  a  cement  causeway  across  Lost 
Creek  near  the  city  limits.  The  court  has  ac- 
cepted the  proposition  and  the  work  will  be 
started  in  the  near  future. 

Washington. 

*J*Bids  will  be  received  until  Sept.  11  by 
Board  of  County  Commissioners.  Everett, 
Wash.,  for  the  construction  of  a  steel  bridge 
across  the  Sultan  River  at  Sultan,  Wash. 
Plans  and  specifications  are  on  file  with  the 
county  engineer. 

*J*Bids  will  be  received  until  2  p.  m..  Aug. 

22,  by  Board  of  King  County  Commissioners, 
Seattle,  Wash.,  for  the  necessary  labor  and 
material  (Jap  or  Chinese  labor  not  allowed) 
for  the  construction  of  improvements  includ- 
ing the  Des  Moines  trestle.  The  work  con- 
sists of  the  construction  of  a  315-ft.  timber 
trestle  as  per  plans  and  specifications  on  file 
with  the  county  engineer.  Otto  A.  Case  is 
county  clerk. 

4*8ids  will  be  received  until  2  p.  m..  Aug. 
22,  by  Board  of  King  County  Commissioners, 
Seattle.  Wash.,  for  furnishing  the  necessary 
labor  and  material  (Jap  or  Chinese  labor  not 
allowed)  for  the  construction  of  the  Kent 
Thomas  bridge.    The  work  consists  of  fur- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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nishing  steel  for  133  ft.  steel  pin  connected 
span  as  per  plans  and  specifications  on  file 
with  county  engineer.  Seattle,  Wash.  Otto  A. 
Case  is  clerk  of  the  board. 

Information  received  from  Aberdeen. 
Wash.,  statt-s  that  $10,000  of  the  necessary 
$15,000  has  been  subscribed  toward  the  con- 
struction of  the  proposed  bridge  connecting 
Westport  and  Ocosta,  Wash. 

The  Board  of  Park  Commissioners,  Seattle, 
Wash.,  has  adopted  a  resolution  indorsing  the 
Railroad  Ave.  viaduct. 

It  has  been  announced  by  J.  R.  Holman, 
Engineer.  Oregon-Washington  Ry.  and  Navi- 
gation Co.,  that  work  will  be  completed  on 
the  new  bridge  over  the  Chehalis  River,  near 
Grays  Harbor.  Wash.,  by  Sept.  15. 


West  Virginia. 

®The  Grafton  Traction  Co.,  Grafton,  W. 
Ya.,  has  awarded  the  contract  for  the  con- 
struction of  two  bridges  over  Tygart's  Val- 
lev  River  at  that  citv  to  the  Farris  Bridge  Co., 
Pittsburg.  Pa.,  at  $30,000.  One  structure  will 
carry  a  street  railway  track  and  will  be  754 
ft.  long.  The  other  will  be  a  foot  bridge  con- 
necting West  Grafton  and  Grafton  Park. 

Wisconsin. 

A  special  meeting  was  called  by  the  Outa- 
gamie County  Board,  Appleton,  Wis.,  to  take 
action  on  the  petition  tiled  by  the  village  of 
Kiniberly  asking  for  the  construction  of  a 
new  steel  bridge  across  the  Fox  River  at 
that  point.  The  cost  of  the  work  would 
lie  not  less  than  $35,0W. 


Canada. 

»J» I  litis  will  be  received  until  noon,  Aug.  25, 
by  M.  Easton,  secy.-treas.,  Whitehead,  Man., 
for  the  construction  of  a  double  or  single 
span  steel  bridge  and  two  cement  abutments 
across  the  Little  Saskatchewan  River  on  the 
old  site  of  Section  34,  Township  10.  Plans 
and  specifications  are  on  file  with  the  Depart- 
ment of  Public  Works.  Winnipeg,  Man.,  and 
at  the  offices  of  McDiarmid  &  Clark.  Brandon, 
Man.  M.  Eaton,  secy.-treas.,  Box  107.  Alex- 
ander, Alan. 

•f*Bids  will  be  received  until  Aug.  31  by  J. 
E.  Griffiths,  Victoria  public  works  engineer, 
for  the  construction  of  the  substructure  and 
superstructure  of  a  bridge  at  Trail,  B.  C. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

®W.  M  Sherwood,  Alexandria,  Minn.,  has 
been  awarded  the  contract  at  14  cts.  per  eu. 
yd.  for  constructing  six  miles  of  levee  and 
drainage  ditch  for  the  Curia  Drainage  Dis- 
trict No.  1  of  Independence  County.  Ark.  The 
work  includes  about  150.000  cu.  yds.  of  earth- 
work and  50  acres  of  clearing.  Bids  were 
opened  July  25  by  Chas.  F.  Coles,  President  of 
the  District,  Batesville,  Ark. 

Bids  were  opened  Aug.  1  by  Maj.  Clark  S. 
Smith.  I'  S.  Engineer,  Memphis,  Tenn.,  for 
about  250,000  cu.  yds.  of  levee  work  at  Point 
Pleasant.  Ark.  Leonard  &  Bush,  Memphis, 
Tenn.,  at  14.9  cts.  per  cu.  yd.  were  the  low 
bidders. 

Arizona. 

Bids  were  opened  July  25  by  the  Water 
Users'  Association,  Phoenix,  Ariz.,  for  the  ex- 
tension of  the  Grand  Canal.  The  Grant  Bros. 
Construction  Co.,  Security  Bldg.,  Los  Angeles 
Cal..  at  $80.7i mi.  was  the  low  bidder.  The 
canal  will  be  extended  for  a  distance  of  about 
three  miles,  the  work  involving  the  excava- 
tion of  160,000  cu.  yds.  of  earth  and  rock. 

California. 

®Advices  from  Yuba  City  state  that  Moer- 
ing  &  Fitzpatrick  have  been  awarded  the  con- 
tract for  levee  work  in  District  No.  1,  bids 
for  which  were  opened  recently. 

The  engineer  of  the  Hallwood  Irrigation 
District,  according  to  advices  from  Marysville. 
has  recommended  the  construction  of  a  tunnel 
950  ft.  long  to  bring  water  from  the  Yuba 
River.  The  cost  of  the  tunnel  is  estimated  at 
$23,000. 

Indiana. 

■{•Bids  will  be  received  until  2  p.  m..  Aug. 
12,  by  James  Hardison,  drainage  commission- 
er, Pike  County,  at  Winslow,  Ind.,  for  the 
const  ruction  of  a  drain.  Bids  will  be  filed  at 
the  First  National  Hank. 

®L.  J.  Gross,  Wanatah.  Ind.,  has  been 
awarded  the  contract  at  $5,650  for  construct- 
ing- the  Besslcr  Ditch.  The  ditch  will  be  about 
five  miles  long,  running  through  Cass  and 
Dewey  Townships  in  I^iporte  County. 

Iowa. 

•{•Bub  arc  wanted  until  about  Aug.  15  by 
J.  A  Beck,  Okoboji,  la.,  for  constructing  two 
mill"-  of  ditch  on  West  Okoboji.  Ditch  is  to 
be  24  ft  wide.  6  to  8  ft.  deep,  requiring  re- 
moval of  78,000  cu.  yds.  of    dirt.    There  is 

plenty  of  water  for  floating  dredge,  Official 

advcrti*.  mcnt  will  be  found  elsewhere  in  this 

issue. 

4*Bidi  w  ill  be  received  until  11:80  a.  m., 
Vug    '■  b)  J   L  Hanrahan,  county  auditor, 

Fort   Dodge,  la.,  for  the  construction  of  the 
WebMrr-Grccne-Hoonc   joint    drain   No.  140 
77-2.     Plans   and   specifications   are   on  file 
with  county  auditor.  C  n  Reynolds  is  engi 

nr.  r.  l  ort  Dodge,  la.  The  cost  of  tin-  work 
is  estimated  at  $20,222. 

«{•  I '. i r I v  will  |,e  ,-eceived  until  Auk.  21  ai  I 


p.  m.,  by  Roard  of  Green  County  Supervisors, 
Jefferson,  la.,  for  the  necessary  labor  and 
material  for  the  construction  of  Drainage 
District  No.  53,  Green  County.  Ia.  E.  S. 
Gose  is  auditor. 

®Bids  were  opened  Aug.  1  by  C.  O.  Dixon, 
County  Auditor,  Rockwell  City.  Ia.,  for  con- 
structing tile  drain  No.  143.  contracts  being 
let  as  follows :  Scott  &  Scroggins  for  all  la- 
bor including  material  for  catchbasins,  $1,- 
H4G.6G;  Harry  E.  McCaulley,  all  labor  includ- 
ing material  for  catchbasins  and  manholes  on 
sections  Nos.  1,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12 
and  13,  for  $2,595.52 ;  Lanesboro  Cement  Tile 
v.o.,  all  tile  on  line  of  drain,  $8,396.40. 

Hearing  will  be  held  on  Aug.  19  by  the 
County  Boards  of  Muscatine  and  Louisa  Coun- 
ties on  a  petition  for  the  establishment  of  a 
drainage  district  and  pumping  plant.  Musca- 
tine, Ia.,  is  county  seat. 

Final  hearing  will  be  held  Aug.  15  by  the 
County  Board  of  Kossuth  County  on  the  con- 
struction of  Ditch  No.  2.  B.  E.  Norton.  Al- 
gona.  Ia.,  is  County  Auditor. 

Louisiana. 

4»Bids  will  be  received  until  8  p.  m..  Aug. 
17,  by  Board  of  Levee  Commissioners  of  the 
Orleans  Levee  District,  201  New  Orleans 
Court  Bldg.,  New  Orleans,  La.,  for  the  con- 
struction of  the  following  work :  Montegue 
St.  to  Louisa  St.;  length'  about  1,250  ft.,  in- 
cluding approximately  55,000  cu.  yds.  of 
earth.  A  certified  check  for  $250  must  be 
tiled  with  each  bid.  Jules  C.  Koenig  is  presi- 
dent of  the  board  and  P.  E.  Muntz  is  secre- 
tary. 

At  a  special  election  at  New  Iberia  an  extra 
tax  was  voted  for  the  completion  as  a  navi- 
gable canal  of  the  New  Iberia  Southern  Drain- 
age and  Commercial  Canal. 

The  Plaquomines  Reclamation  &  Land  Co. 
of  New  Orleans  has  been  incorporated  with  a 
capital  stock  of  $50,000,  the  officers  being 
Ernest  Woltersdorf,  president;  Charles  E. 
Roller,  secretary ;  Claude  E.  Fitch,  secretary ; 
Charles  b'..  Johnson,  treasurer,  and  Wm.  II. 
Cook,  general  manager. 

A  petition  is  to  be  presented  to  the  Bossier 
Parish  Police  Jury,  Benton,  La.,  asking  for 
the  creation  of  a  drainage  district,  bounded 
on  the  west  by  Red  River,  on  the  east  by  Red 
Chute,  Loggy  Bayou  and  Lake  Brewstenaux  ; 
on  the  south  by  Loggy  Bayou,  and  on  the 
north   by   the    foothills   of   Benton.  About 

lou,  i  acres  is  included  in  the  district.    It  is 

estimated  thai  the  drainage  ditch  can  be  built 
for  about  $1(10,(1(10 

I  In   Commissioners  of  the  Lafourche  Basin 

Levee  District  have  agreed  that  the  U,  S. 

Engineers  be  conferred  with  through  the 
Board  of  State  Engineers,  Now  Orleans,  for 
the  purpose  of  building  a  levee  at  Myrtle 
Grove,  near  the  W  ilkinson  plantation,  li  was 
agreed  that  the  U.  S.  Engineers  contract  for 
the  Myrtle  Grove  levees  as  ■  whole  and  pay 
such  portion  ol  the  work  as  their  funds  will 
meet,  the  Lafourche  Levee  Board  to  pay  the 

difference,  including  the  concrete  revetment 


Michigan. 

4*Bids  will  be  received  at  9  a.  m.,  Aug. 
15,  by  Byron  Sutliff.  Surveyor.  Saginaw, 
Mich.,  at  a  point  where  the  Watrousville 
County  road  crossing  the  west  town  line  of 
the  Township  of  Blumfield  in  Saginaw  Coun- 
ty, for  deepening  and  widening  the  Deerrield 
Creek  and  two  branches. 

Contracts  for  tile  for  the  Pletcher  tile  drain, : 
bids  for  which  were  opened  Aug.  3  by  Jos. 
H.  Edingers,  County  Drain  Commissioner,: 
Hillsdale,  Mich.,  have  been  awarded  as  fol- 
lows: 2,356  ft.  12-in.  tile,  Haviland  Clay 
Works,  Haviland,  0„  at  $85  per  M  ft.;  1,059. 
ft  10-in.  tile,  Portland  Drain  Tile  Co.,  Port-t 
land,  Ind.,  at  $68.57  per  M  ft.;  1,056  ft.  8-in. 
tile,  Angola  Brick  &  Tile  Co.,  Angola.  Ind., 
at  $41.71  per  M  ft.  Contracts  for  laying  the 
tile  were  let  to  local  ditchers  at  80  cts.  per  rod. 

Minnesota. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
18,  by  O.  E.  Wold,  county  auditor,  Elbow 
Lake.  Minn.,  for  the  construction  of  a  county 
ditch,  No.  12,  approximating  9,302  ft.  of  ex- 
cavation, estimated  to  cost  $2,033. 

^•Bids  will  be  received  until  10  a.  m.,  Aug. 
30,  by  A.  C.  Knudson,  county  auditor,  De- 
troit,' Minn.,  for  digging  and  constructing 
Ditch  No.  9,  Becker  County.  The  work, 
which  will  include  approximately  46,487  cu. 
yds.  of  material,  is  estimated  to  cost  $-5,881. 

■{•Bids  will  be  received  until  2  p.  m..  Aug. 
11,  by  J.  H.  Kaisersatt,  county  auditor,  Le 
Sueur  Center,  Minn.,  for  the  construction  of 
County  Ditch  No.  37,  approximating  27,000 
vds.  of  excavation,  and  estimated  to  cost 
$3,609;  and  up  to  10  a.  m.,  Aug.  11,  for  the 
construction  of  Ditch  No.  36,  approximating 
17,(ino  yds.  of  excavation,  two  58-in.  corrugat- 
ed iron  pipes,  40  and  20  ft.  long  respectively, 
and  estimated  to  cost  $2,012. 

®F.  Desomioux  Construction  Co.,  Cotton- 
wood, Minn.,  has  been  awarded  the  contract 
at  $7,849  for  constructing  McLeod  County 
Ditch  No.  19.  The  work  consists  of  furnish- 
ing and  laying  the  following  tile :  1.500  ft. 
5-in.,  average  cut  4.71  ft.;  3.867  ft.  6-in„  av- 
erage cut  4.79  ft.;  5,000  ft.  8-in.,  average  cut 
5  58  ft.;  5,280  ft.  10-in.,  average  cut  7  ft.; 
2,975  ft.  12-in.,  average  cut  9.53  ft.:  970  ft. 
15-in.  No.  2  sewer  pipe:  1,425  ft.  15-in.  tile, 
average  cut  13.65  ft.;  1,055  ft.  16-in.,  average 
cut  9.7  ft.;  1,645  ft.  18-in.,  average  cut  13.11 
ft.;  maximum  cut  18.32  ft.  Bids  were  opened 
by  F.  D.  Stockton.  County  Auditor.  Gloncoe, 
Minn. 

Petitions  have  been  circulated  for  the  for- 
mation of  a  drainage  district  in  Kfhngton 
Township.  Ottertail  County.  William  Lincoln. 
Fergus  balls.  Minn.,  is  County  Auditor. 

Missouri. 

In  our  last  issue  it  was  stated  that  bids  wore 
being  received  until  Aug.  15  lor  the  construc- 
tion of  6  to  13  miles  of  drainage  ditch  in  Big 
(reek  Drainage  District  No.  I.  Ilcnn  and 
fohnSOfl  Counties,  Wo  are  advised  that  this 
report   is  in  error  as  the  County  Courts  of 


•{■  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  respective  counties  have  not  as  \  et  made 
the  order  authorizing  the  engineers  to  set  the 
date  for  the  letting  and  to  advertise  the  same. 
Brooks  &  Jacoby.  Shukert  Bldg.,  Kansas  City, 
Mo.,  are  the  engineers  for  the  district. 

Mississippi. 

•{•Bids  are  asked  until  11  a.  m.,  Aug.  18,  as 
noted  in  our  last  issue,  by  Capt.  J.  A.  Wood- 
ruff, U.  S.  Engineer,  Vicksburg,  Miss.,  for 
constructing  about  960,000  cu.  yds.  of  earth- 
work in  the  Third  District.  The  work  to  be 
done  is  as  follows : 

Mile^  Limits  of  Work. 

Name  of    below  Cu. 

Levee.  Cairo.  Station  to  Station.  Yds. 
Stack  Island 

Chute.       541.    Lower  Yazoo  Levee  Dist.,  Miss. 

Section    1   3,355  3,388  1*0.000 

Section    2  3,383  3414  180,000 

Atherton, 

La.        559  I'pper  Tensas  Levee  District,  La. 

Section    1  2.083  2,135  150.000 

Section  2  2,135  2,190  150,000 

Section  3  2,190  2,254  150,000 

Section    4  2,254  2,310  150,000 

Montana 

Robert  Russell,  Valier,  Mont.,  has  been  ad- 
vertising for  sub-contractors'  team  outfits  for 
2,000,000  cu.  yds.  of  ditch  work  to  be  sublet 
at  Valier.  Mont. 

Nebraska. 

•f*Bids  will  be  received  until  Aug.  10  by 
Junge-Fullen  Land  Co.,  Grand  Island,  Neb., 


for  2-50,000  yds.  of  straight  dirt  work,  more 
or  less,  350  Bo.  ft.  of  flume  and  steel  head 
gate.  Plans  and  specifications  of  same  to  be 
furnished  by  W.  H,  McDonald.  Big  Pincy, 
Wyoming,  engineer.  Work  located  in  Lincoln 
County,  Wyoming,  nine  miles  northwest  of 
Finedale,  Wyo. 

New  Jersey. 

The  New  Jersey  Ship  Canal  Commission, 
which  is  to  examine  a  plan  and  route  of  a 
ship  across  the  state,  connecting  New  York 
Bay  with  the  Delaware  River,  has  effected  its 
organization,  its  officers  being:  Frederick  W. 
Donnelly,  Trenton,  president,  and  Worthing- 
ton  M.  Jacobus,  of  Passaic,  secretary  and 
treasurer.  The  other  members  of  the  com- 
mission are  Charles  R.  Riley,  Secretary  of  the 
Newark  Board  of  Trade ;  Walter  Wood,  of 
Camden,  and  Charles  A.  McCormick,  of  New 
Brunswick. 

Texas. 

An  English  syndicate  headed  by  Dr.  F.  S. 
Pearson,  20  Exchange  PI.,  New  York,  is  re- 
ported to  have  acquired  control  of  350.000 
acres  of  land  in  Texas.  It  is  stated  that  the 
syndicate  will  construct  dams  in  three  Texas 
rivers,  the  Guadalupe,  the  Frio  and  the  Nueces, 
and  also  will  build  irrigating  plants  and  canals 
for  watering  more  than  500,000  acres.  This 
project  is  in  addition  to  the  $2,000,000  Medina 
River  dam  and  irrigation  deal  of  recent  con- 


summation. These  projects  will  represent  an 
investment  of  nearly  $15,no0.000  in  Ul\adc. 
Nueces,  Frio,  Edwards,  Kinney,  La  Salle  and 
other  counties  of  West  Texas.  Four  dams 
to  conserve  the  water  are  to  be  constructed. 

Advices  from  Harlingen  state  that  surveys 
have  been  run  east  of  that  place  for  the  ex- 
tension of  the  main  canal  five  miles  down 
the  Arroyo  Colorado,  where  3,500  acres  of 
land  will  soon  be  under  ditch  and  ready 
for  settlement.  Surveys  have  also  been  made 
on  the  south  side  of  the  Arroyo  from  the  Ar- 
royo bridge  on  the  Harlingen-San  Beoito  road, 
where  a  large  body  of  land  will  »ilso  be  im- 
proved. 

Utah. 

The  Morrison  Construction  Co..  Denver, 
Colo.,  has  started  work  on  the  Indian  Creek 
dike,  which  is  to  impound  the  waters  for 
the  Strawberry  Valley  Irrigation  Project  of 
the  U.  S.  Reclamation  Service.  The  dike, 
which  is  to  be  built  of  rock,  earth  and  cement, 
is  to  be  1,300  ft.  long,  200  ft.  thick  at  the  bot- 
tom, 36  ft.  high  and  20  ft.  wide  at  the  crown. 
It  will  have  a  capacity  of  water  sufficient  to 
irrigate  nearly  100,000  acres  of  land.  Upwards 
of  200  men  are  to  be  employed  in  construction 
of  the  dike,  and  it  is  estimated  that  it  will 
take  until  October,  1912,  to  finish  the  job.  The 
contract  was  awarded  for  $107,090.  the  govern- 
ment to  furnish  all  the  material  except  dirt 
and  rock. 
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Arizona. 

An  election  will  be  held  in  Nogales,  Ariz., 
on  Aug.  10  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  suril  of  $100, nun  for 
the  installation  of  a  waterworks  system. 

California. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
25,  by  Fred  Chapman,  Town  Clerk,  Dorris, 
Cal.,  for  the  construction  of  a  water  works 
system.  Bids  are  to  be  submitted  as  follows: 
(1)  for  building  the  system  complete  with 
machinery  for  gasoline  power.  (2)  for  build- 
ing the  svstem  complete  with  machinery  for 
electric  power.  Plans  and  specifications  may 
be  obtained  of  the  Town  Clerk  at  a  cost  of 
$0,011. 

Engineer  Frank  A.  Lathrop  of  the  Amer- 
ican Municipal  Improvemen'.  Co.  has  sub- 
mitted a  report  upon  the  proposed  waterworks 
system  for  the  city  of  Hemet,  Cal.  The  re- 
port provides  for  a  system  of  250  taps,  an 
average  daily  consumption  of  85,000-gals.,  the 
water  supply  to  be  obtained  from  two  wells, 
400  ft.  by  14-ins.,  and  the  pressure  to  be  got- 
ten from  a  pumping  plant  and  elevated  tank. 
The  estimated  cost  is  $53,465. 

Colorado. 

®The  Brighton,  Colo.,  Town  Council  has 
let  a  contract  to  Peter  O'Brien  of  Denver 
for  9,000  it.  of  extensions  to  the  mains  of 
the  town  water  system,  to  be  finished  this 
fall.  Bonds  in  the  sum  of  $10,000  were  re- 
cently authorized   for  this  improvement. 

Florida. 

*J*Bids  will  be  received  until  4  p.  111.,  Aug. 
24,  by  Board  of  Trustees,  South  Jacksonville, 
Fla.,  for  furnishing  approximately  5  miles  8, 
6  and  4-inch  cast-ircn  pipe  and  specials,  hy- 
drants and  valves,  drilling  12-inch  well,  fur- 
nishing tower  and  tank,  two  boilers,  feed- 
water  heater,  pumps,  generator,  exciter, 
switchboard,  etc.,  simple  valve  engine,  laying 
cast-iron  pipe,  constructing  reservoir,  tower 
foundations,  installing  machinery,  furnish- 
ing and  installing  electric  line  work,  and 
constructing  power  house.  Specifications  may 
be  obtained  from  and  plans  seen  at  the  office 
of  the  Consulting  Engineer,  W.  W.  Lyon,  Du- 
val Bldg.,  Jacksonville,  Fla. 

Georgia. 

®A.  J.  W'ardrep  has  been  awarded  the  con- 


tract by  the  City  Council  of  Americus,  Ga., 
for  the  construction  of  a  concrete  reservoir 
for  $4,782.  The  work  includes  excavation, 
l,57o  cu.  yds.  at  $0.60,  and  reservoir  at  $3,840. 
Bids  were  opened  Aug.  1. 

Illinois. 

•J*Bids  will  be  received  until  Aug.  17.  In- 
City  Clerk,  H.  Stanton,  Pana,  111.,  for  furnish- 
ing the  material  and  labor  for  the  improve- 
ment of  the  waterworks  system.  The  work 
will  be  let  in  sections  as  follows:  (1)  re- 
servoir dam  and  pump  tower;  (2)  water  pipe 
and  transmission  line;  (3)  pumping  ma- 
chinery; (4)  mechanical  filter  plant;  (5)  gas- 
power  electric  plant;  (6)  power  house;  (7) 
steam  boilers,  engine  and  generator.  Arthur 
Geisler,  Dayton,  Ohio,  is  Engineer. 

•J*Bids  will  be  received  until  7:30  p.  m., 
Aug.  14,  by  Matt  Berscheid,  City  Clerk,  Joliet, 
111.,  for  the  construction  of  water  mains  in 
Des  Plaines  St.,  between  Lafayette  St.  and 
Washington  St. 

•J«Bids  will  be  received  until  7:30  p.  m., 
Aug.  14,  by  Matt  Berscheid,  City  Clerk,  Joliet, 
111.,  for  the  necessary  labor  and  material  for 
the  erection  of  a  complete  pumping  station 
including  excavation  and  foundations  for  the 
walls  of  the  building  and  also  including  ex- 
cavation and  foundation  for  the  machinery  to 
be  erected.    H.  A.  Stevens  is  City  Engineer. 

•J-Bids  will  be  received  until  3  p.  m.,  Aug. 
17,  by  Village  of  Tremont,  111.,  for  the  con- 
struction of  a  water  works  system.  Specifica- 
tions may  be  seen  at  the  office  of  Melluish  & 
Broyhill,  Bloomington,  111.,  Engineers. 

•J«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
111.,  until  11  a.  m.,  Aug.  17,  for  furnishing  the 
necessary  material,  labor,  etc.,  for  erecting 
complete,  in  the  boiler  room  of  the  Chicago 
Ave.  pumping  station,  eight  cut-off  gates  and 
coal  spouts,  together  with  the  levers,  neces- 
sary parts,  etc.  Cash  or  certified  check  for 
$lon  must  accompany  proposal. 

•f'Bids  will  be  received  until  11  a.  m.,  Aug. 
12,  by  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works,  Chicago,  111.,  for  furnishing,  de- 
livering and  erecting  structural  steel  and  iron 
work  for  a  vault  at  the  Roseland  pumping 
station,  104th  St.  and  Stewart  Ave.,  and  for 
furnishing  and  delivering  the  reinforced  steel 
for  the  vault  for  the  discharge  mains.  Sepa- 
rate bids  are  to  be  furnished  for  55,000  lbs. 


of  structural  steel,  17,000  pounds  of  cast-iron 
columns  and  base  plates,  and  67,000  lbs.  of 
plain  round  rods  (all  quantities  are  approxi- 
mate). Cash  or  certified  check  for  $100 
must  accompany  proposal. 
•J»Bids  will  be  received  until  5  p   m..  Aue. 

15,  by  C.  A.  Whitney,  President  of  the  Board 
of  1  rustees,  Lostant.  111.,  for '  the  necessary 
labor  and  material  for  the  construction  of  a 
steel  water  works  tower  and  tank  of  50,000 
gal.  capacity  and  approximately  !)0  ft.  in 
height  to  Balcony.  R.  G.  H annum  is  Clerk. 
Specifications  may  be  examined  at  the  office 
of  the  Engineer,  Hugh  M.  Price,  1207  Hart- 
ford Bldg.,  Chicago.  111. 

Following  are  the  low  bids  received  Aug.  3 
by  the  Board  of  Local  Improvements,  Chi- 
cago, 111.,  E.  J.  Glackin,  Secretary,  for  con- 
structing water  supply  mains  in  the  following 
streets.  Low  bidders  were  as  follows :  Mal- 
achv  Murphv,  5315  Wabash  Ave.,  contracts 
No.  2,  5,  10,  14,  17.  18,  19,  20,  21,  22.  23. 
24  and  25 ;  Simon  Ryan.  2927  W.  Congress 
St.,  contracts  No.  3,  8,  12  and  13;  John  Tir- 
tilli,  518  W.  Taylor  St..  contracts  No.  1  and 
11;  Carmini  Roberts,  contract  No.  6:  ties. 
No.  4,  Simon  Ryan  and  Edward  Connor;  No. 
7,  Simon  Ryan  and  Malachy  Murphy;  No  ''. 
Simon  Ryan  and  Malachy  Murnhx  ;  No.  15, 
Edward  Connor  and  Malachy  Murphy;  No. 

16,  Edward  Connor  and  Malachy  Murphy . 
The  contracts  have  not  been  awarded. 

Internal 

Contract  Length  diam..  Per 


No. 

ft. 

ins. 

tin.  ft. 

Amount. 

1. 

Augusta  St.  ... 

626 

6 

$1  26 

$  789 

2. 

Butler  St  

2.684 

1.17 

3.200 

3. 

Calhoun  Ave.  .  . 

590 

6 

.96 

596 

4. 

1.30 

1.816 

46th  PI  

1  300 

6 

.94 

1.252 

6.' 

Grace  St  

1.297 

s 

1.18 

1.561 

Hamilton  Ave.. 

1.300 

1.18 

1.564 

8. 

Lawrence  Ave.. 

1,800 

12 

1.S5 

3.693 

9. 

Lawrence  Ave. . 

214 

1.74 

3.664 

10. 

Luella  Ave.  .... 

S20 

.93 

793 

11. 

Madison  St.    .  .  . 

6.12:. 

12 

1.71 

11.12S 

12. 

Maplewood  Ave. 

62S 

3 

1.24 

SOS 

13. 

95th  St  

1  39i  1 

12 

1.77 

2. 49'' 

14. 

•>  •>•),; 

1.12 

2.553 

15. 

Prairie  Ave.  .  .  . 

670 

1.17 

7S4 

16. 

Pearson  St.  ... 

1.21S 

\ 

1.3ii 

1.613 

17. 

70th  Ave.   

710 

1.30 

953 

18. 

Throop  St  

1.296 

lis 

1.559 

19. 

Artesian    Ave.  . 

1.300 

- 

1.20 

1,590 

20. 

Campbell   Ave. . 

1.300 

s 

1.20 

1,590 

21. 

40th  Ave  

2.640 

1.12 

3.077 

22. 

Indiana  Ave.    .  . 

l.MiM 

1.12 

2. 1 75 

23. 

105th  St  

1.462 

1.25 

1.845 

24. 

Torrepce   Ave. . 

600 

8 

1.25 

780 

Alley  between 

Calumet  Av..  etc 

27" 

•i 

.97 

262 

indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®The  City  Council  of  Herrin,  111.,  has  let 
the  contract  for  building  a  municipal  water- 
works plant  ana  laying  pipe  line  to  south 
city  limits  to  P.  H.  Hall  Construction  Co.,  of 
East  St.  Louis.  111.,  for  $42,072. 

The  City  Council  of  Virden,  111.,  has  in- 
structed the  City  Attorney  to  prepare  an 
ordinance  to  submit  the  matter  of  a  water- 
works plant  to  a  vote  of  the  people.  A  spe- 
cial election  will  be  called  as  soon  as  the 
ordinance  is  prepared. 

Indiana. 

Estimates  of  the  cost  of  converting  the  old 
Brightwood  waterworks  property  in  Olney  St., 
Indianapolis,  Ind.,  into  a  municipal  bath- 
house have  been  obtained  by  Councilman  W. 
H.  Johnson,  who  expects  to  ask  the  Board 
of  Park  Commissioners  to  provide  the  neces- 
sary money.  The  estimate  includes  a  con- 
crete basin  100  by  158  ft.,  graduated  to  allow 
water  of  a  depth  from  one  and  one-half  to 
eight  ft.  It  also  provides  for  an  electric 
motor  for  pumping  the  water,  connection  with 
the  sewer  and  dressing  rooms  and  shower 
baths. 

Iowa. 

■{•Bids  will  lie  received  until  3  p.  m.,  Aug. 
15,  by  J.  A.  Christian,  City  Clerk,  Roland, 
la.,  for  the  construction  of  a  waterworks 
system  at  that  place.  Ames  Engineering  Co., 
Ames.  Ia.,  Engineers. 

•{•Bids  will  be  received  until  noon  Aug.  21, 
by  J.  J.  Dolan.  Clerk,  Prairieburg,  la.,  for 
the  drilling  of  a  water  works  well  8-in.  in 
diameter  and  from  80  to  200  ft.  deep. 

Advices  from  Algona,  la.,  under  date  of 
Aug.  5  state  that  it  was  voted  to  empower 
the  City  Council  to  issue  bonds  for  the  en- 
larging of  the  city  electric  light  and  water 
plant.    Work  will  begin  at  once. 

J.  E.  Pickens  of  Kankakee,  111.,  is  prepar- 
ing plans,  specifications  and  estimates  for  the 
installation  of  a  water  works  system  for  the 
town  of  Prairieburg,  Ia. 

A  special  election  was  held  in  Fairfield,  Ia., 
on  Aug.  7  to  vote  on  the  proposition  to  grant 
franchise  to  the  Jefferson  County  Gas  &  Min- 
eral Co.,  to  maintain  a  waterworks  within 
the  city  limits  and  to  furnish  water  to  the 
people  in  the  city  by  means  of  standpipes, 
mains,  hydrants,  pumps  and  attachments. 

The  Board  of  Local  Improvements  of  Dav- 
enport, Ia.,  has  instructed  the  city  attorney 
to  draw  up  an  ordinance  providing  for  the 
laying  of  a  water  main  on  13th  St.,  between 
Seventh  and  Eighth  ave. 

The  citizens  of  Coin,  Ia.,  have  voted  the 
issuance  of  bonds  for  the  installation  of  a 
waterworks  plant. 

The  City  Council  of  Storm  Lake,  Ia.,  is  ad- 
vertising for  bids  for  a  better  system  of  water 
supply.  Bids  are  being  asked  for  a  new 
filter  bed,  having  a  capacity  of  filtering  500,- 
000-gals.  a  day. 

Kansas. 

I  he  citizens  of  Herington,  Kan.,  have  voted 
against  the  proposition  to  issue  bonds  in  the 
sum  of  $35,000  to  extend  and  enlarge  the 
waterworks  system. 

Louisiana. 

The  citizens  of  Kentwood,  La.,  on  Aug.  1 
voted  in  favor  of  the  proposition  to  install 
a  waterworks.  Plans  for  the  system  will  be 
prepared  at  once  and  the  City  Council  plans 
to  push  the  work  as  fast  as  possible. 

Massachusetts. 
•{•Bids  be  received  until  .'!  p.  in.,  Aug. 

23,  by  Water  Board,  Oak  St.,  Lawrence,  Mass., 
for  a  turbine  driven  centrifugal  pump  and 
condenser  of  8,000,000  gal.  capacity  in  2-1  hrs. 
J  E  McCarthy  is  President  of  the  Hoard 
and   \b  1 1      Knoulcs  is  Consulting  Kngineer. 

Michigan. 

•{•Bid-  will  be  received  1 1 ii 1 1 1  I  p.  in.,  Aug. 
21,  bj  Water  Board,  J.  L  Ray  fuse,  Chair- 
man,  Keed  City,   Mich.,   for  the  construction 

of  12  in    -ii  I         pipe  and  inlet,  fi'i  fl  radial 

brick  or  concrete  c  himney  wilh  breeching  and 
steam    water   pump  according   to   plans  and 
;p< '  ih<  ati"iis.    \!    W.  Brown  is  Village  Pres- 


ident. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

•{•Bids  will  be  received  unril  Aug.  15,  by 
J.  T.  Robertson,  School  Director,  Traverse 
City,  Mich.,  R.  F.  D.  No.  6,  Box  70,  for  the 
driving  of  a  well  at  the  Rennie  Schoolhouse. 

®The  Common  Council  of  Flint,  Mich.,  has 
just  entered  into  a  contract  with  the  Pitts- 
burg Filter  Mfg.  Co.,  of  Pittsburg.  Pa.,  fqr 
the  construction  of  the  filter  plant  at  the  city 
waterworks.  The  contract  price  is  $138,895. 
The  contract  calls  tor  eight  filter  beds  with 
an  ordinary  capacity  of  1,000, 000-gals.  a  day 
each. 

An  election  was  held  in  Reed  City,  Mich., 
on  Aug.  8  for  the  purpose  of  voting  on  the 
proposition  to  issue  bonds  in  the  sum  of 
$5,000  for  a  new  waterworks  system.  George 
C.  Morgan,  1G0  W.  Jackson  Blvd.,  Chicago, 
111.,  is  Engineer. 

Minnesota. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
17,  by  Ft.  F.  Hecker,  City  Recorder,  Shako- 
pee,  Minn.,  for  the  extension  of  water  mains 
in  accordance  with  plans  and  specifications 
on  file  with  the  recorder.  The  work  includes 
2,065  ft.  of  8-in.  main,  4  fire  hvdrants  and 
two  8-in.  valves.  L.  P.  Wolff,  St.  Paul,  Minn., 
is  Consulting  Engineer. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Aug.  10,  by  Charles  O'Connor,  Village  Re- 
corder, St.  Clair,  Minn.,  for  the  construction 
of  a  system  of  water  works.  The  work  will 
include  one  8-in.  well,  approximately  1,650 
ft.  of  8-in.  mains,  770  ft.  of  6-in.  mains,  seven 
hvdrants,  one  60,000  gal.  steel  water  tank  of 
100-ft.  tower. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
17,  by  Common  Council,  Shakopee,  Minn., 
for  the  construction  of  a  standpipe  20  ft.  in 
diameter  and  75  ft.  in  height  above  the  con- 
crete foundation  and  8-in.  cast  iron  inlet  and 
washout  pipes.  H.  F.  Hecker  is  City  Re- 
corder. 

■{•Bids  will  be  received  until  6  p.  m.,  Aug. 
15,  by  C.  N.  Dahl,  Village  Clerk,  Columbia 
Heights,  Minn.,  for  the  construction  of  a  6-in. 
water  main  in  a  portion  of  Madison  St. 

®The  village  of  Easton,  Minn.,  has  awarded 
the  Des  Moines  Bridge  &  Iron  Works  of  Des 
Moines,  Ia.,'  the  contract  for  the  construction 
of  a  steel  water  tank  of  75.000-gal.  capacity 
on  a  100  ft.  tower,  for  $5,690. 

The  City  Engineer  of  Dawson,  Minn.,  is 
preparing  plans  for  the  construction  of  a 
municipal  waterworks  system. 

Missouri. 

•{-Bids  will  be  received  until  Aug.  22,  by 
H.  H.  Jones,  City  Clerk,  Mt.  Vernon,  Mo., 
for  the  construction  of  either  a  steel  or 
cypress  tank  for  the  water  works  department. 

The  citizens  of  Greenfield,  Mo.,  have  voted 
to  construct  its  own  waterworks  system.  The 
water  will  be  obtained  from  a  deep  drilled 
well. 

An  election  will  be  held  in  Kirkwood,  Mo., 
on  Aug.  19  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $10,000 
to  improve  and  extend  the  water  and  light 
service.  Hiram  Phillips,  1,000  Third  Nat. 
Bank  Bldg.,  St.  Louis,  Mo.,  is  Engineer. 

Montana. 

•{•Bids  will  be  received  until  7:30  p.  m., 
Sept.  4,  by  Town  Council,  Manhattan,  Mont., 
for  the  construction  of  a  gravity  system  of 
water  supply  for  the  town.  Plans  may  be  had 
of  ('.  M.  Thorpe,  hngiiu'cr,  Boseman,  Mont. 
K.  II.  Dean  is  Town  Clerk.  Official  adver- 
tisement will  be  Eound  elsewhere  in  this 
issue. 

Nebraska. 

•{•Bids  will  be  received  until  I  p.  m.,  Aug. 
17,  by  Village  Clerk,  Wynot,  Ncbr,  for  the 
construction  of  a  waterworks  system.  Arnold 
Kocnig  is  Kngiiu'er,  (  )maha,  Ncbr. 

®The  Village  of  Brainard,  Neb.,  has  let  the 
contract  for  pulling  in  a  system  of  water- 
works and  rebuilding  the  electric  light  plant 
lo  Alino   Knginc  iV   Supply  Co.,  of  Omaha, 

Neb.,  for  $10;718,    The  waterworks  plant  is 

to  he  of  the  air  pressure  style  with  two  cn- 
gines,  one  51  h.  p.  and  the  other  25  h  p. 


The  town  of  Upland,  Neb.,  has  voted  bonds 
for  the  erection  of  a  waterworks  plant  for 
use  of  the  citizens  and  as  a  fire  protection  to 
the  town. 

At  a  recent  meeting  of  the  boosters'  club  of 
Bethany,  Neb.,  it  was  decided  to  submit  to 
the  voters  of  that  suburb  the  proposition  of 
voting  $20,000  bonds  for  the  erection  of  a 
waterworks  plant.  A.  D.  McClintock,  L.  P. 
Bush  and  G.  W.  Berry  have  been  appointed 
as  a  special  committee. 

The  Chicago,  Burlington  &  Quincy  Rail-  j 
road  Co.  contemplates  constructing  a  water- 
works system  of  its  own  in  the  town  of 
Broken  Bow,  Neb.  The  new  plan  contem- 
plates a  large  storage  well  and  a  number  of 
bored  wells  within  convenient  distances. 

The  voters  of  Omaha,  Neb.,  on  Aug.  1 
voted  in  favor  of  the  city  bonding  itself  for 
$8,250,000  with  which  to  buy  the  waterworks 
plant. 

Nevada. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
2,  by  City  Council,  Fallon,  New,  for  the  con- 
struction of  two  pumping  plants  for  the  citv. 
W.  H.  Reeve  is  Clerk  Clerk. 

New  Jersey. 

The  citizens  of  Hawthorne,  N.  J.,  recently 
voted  to  construct  a  municipal  waterworks 
system.  William  Ferguson  &  Sons,  Patter- 
son, N.  J.,  are  Engineers. 

New  York. 
•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
15,  by  Board  of  Public  Works,  Geneva,  N. 
Y.,  for  the  necessary  labor  material,  etc.,  for 
the  construction  of  slow  sand  filter  and 
concrete  reservoir.  The  slow  sand  filter  will 
comprise  the  placing  of  pipes,  gates  and  other 
appurtenances,  the  construction  of  an  oper- 
ating house  and  about  8,700  cu.  yds.  of  earth 
excavation,  3,000  cu.  yds  of  concrete  masonry, 
6,000  lbs.  of  steel  reinforcing  and  2,800  cu. 
yds.  of  filter  gravel  and  sand.  The  concrete 
reservoir  will  comprise  about  9,000  cubic 
yards  of  earth  excavation,  2,000  cubic  yards 
of  concrete  masonry  and  the  placing  of  pipes, 
gates,  etc.  C.  T.  Church  is  Supt.  of  the 
Board. 

•{•Bids  will  be  received  until  3:30  p.  m., 
Aug.  15,  by  Board  of  Water  Commissioners, 
Irvington,  N.  Y.,  at  the  office  of  the  Board, 
Town  Hall,  Main  St.,  Irvington,  for  fur- 
nishing and  laying  about  12,000  ft.  of  12-in. 
cast  iron  water  pipe  making  connections  and 
doing  other  work  in  accordance  with  plans 
and  specifications  on  file  with  James  G.  Orton, 
Clerk. 

•{•Bids  will  be  received  until  Aug.  23.  by 
City  of  Matteawan,  N.  Y.,  for  furnishing  ma- 
terial and  labor  for  the  construction  of  wa- 
ter works  extensions.  Charles  M.  Christian, 
Matteawan,  N.  \ .,  is  Engineer. 

®The  Board  of  Contract  &  Supply  of  Al- 
bany, N.  Y,  has  awarded  the  contract  for 
overhauling  engines  in  the  pumping  station  of 
the  water  bureau  to  the  Allis-Chalmers  Co., 
of  Milwaukee,  Wis,  for  $25,975, 

Charles  Crawford  and  William  F.  Dono- 
van on  Aug.  1  submitted  the  lowest  bids  for 
Contract  No.  87,  for  the  construction  of  the 
Brooklyn  conduit,  a  portion  of  the  city  pipe 
lines  of  Catskill  Aqueduct,  in  the  City  Aque- 
duct Department,  and  extending  from  the 
junction  of  Flatbush  Ave.  and  Schermerhorn 
St.,  in  the  Borough  of  Brooklyn,  along  Third 
Ave.  Baltic  St.,  Park  PI,  Sixth  Ave,  24th 
St.,  and  Fifth  Ave.  to  36th  St..  at  $366,015. 
The  work  includes  the  furnishing  and  laving 
of  about  17,200  ft.  of  66-in.  steel  pipe,  a 
66-in.  Venturi  meter,  valves  and  other  ap- 
purtenances together  with  maintenance  for 
one  year. 

North  Carolina. 

F.  W.  Thompson,  Chairman  of  the  finance 
Committee  of  Charlotte,  N.  C,  will  sell  bonds 
\ng.  I  I  in  the  sum  of  $300,000  for  the  ex- 
tension and  improvement  of  the  city  water- 
works. 

North  Dakota. 

•{•Bids  will  be  received  until  2  p.  m,  Aug. 
22.   by    Board   of    Trustees    Public  Property, 


•{•  indicates  work  now  open  for  bids.    (•>  indicates  a  contract  let  recently. 


August  9,  19*;. 


ENGINEERING    &  CONTRACTING 


41 


Bismarck,  N.  Dak.,  for  sinking  two  3-in.  wells 
and  for  the  construction  and  erection  of  a 
50,000-gal.  steel  water  tank  on  60  ft.  steel 
tower  and  for  furnishing  f.  o.  b.,  Bismarck, 
N.  Dak.,  800  lin.  ft.  of  0-in.  standard  cast  iron 
water  pipe,  one  pump  and  one  air  lift  pump- 
ing system.  F.  A.  Behounek  is  Secretary. 
Ohio. 

4*Bids  will  be  received  until  noon,  Aug.  15, 
by  Clerk,  Bremen,  Ohio,  for  the  construction 
and  installing  of  a  water  works  system. 
Separate  bids  will  be  received  on  the  fol- 
lowing :  Construction  reservoir  and  pumping 
station,  furnishing  and  installing  pumping 
plant,  furnishing  and  laying  water  pipe. 

0The  Board  of  Public  Works  of  Mansfield, 
Ohio,  has  .awarded  the  following  contracts 
in  connection  with  the  building  of  the  Hedges 
Springs  pumping  station,  for  which  bids  were 
opened  July  28 :  Pittsburg  Gage  &  Supply 
Co.,  furnishing  pipe,  $3,247 ;  Jos.  Hursh, 
.Mansfield,  building  and  foundations  for  ma- 
chinery, $3,375;  Richland  Electric  Co.,  Mans- 
field, transmission  line  for  $4,657.  v 

The  City  Council  of  Cincinnati,  O.,  has 
authorized  the  Director  of  Public  Service  to 
enter  into  the  necessary  contracts  for  the 
laying  of  water  main  in  Edwards  road, 
Grandin  road,  Delta  Ave.,  Columbian  road 
and  Deerfield  road  necessary  for  the  supply 
of  water  to  Madisonville,  at  a  cost  not  to  ex- 
ceed $23,000. 

Oklahoma. 

4*Bids  will  be  received  until  10  a.  m.,  Aug. 
29,  by  City  Council,  Muskogee,  Okla.,  for 
furnishing  and  erecting  the  following  pump- 
ing machinery :  one  6,000,000  low  lift  centrif- 
gal  pump:  one  6.000,000  high  lift  centrif- 
ugal pump:  one  3,000,000  high  lift  centrifugal 
pump.  Specifications  may  be  obtained  of 
T.  P.  Clonts.  City  Engineer,  or  at  the  office 
of  Alexander  Potter,  114  Liberty  St.,  New 
York  City,  Consulting  Engineer.  All  bids  are 
to  be  filed  with  Charles  Wheeler,  Jr.,  City 
Clerk. 

®The  City  Commissioners  of  Oklahoma 
City,  Okla.,  have  awarded  a  contract  for  the 
building  of  a  new-  concrete  dam  at  the  water- 
works reservoir  at  Reinhart  &  Donovan  for 
K,339. 

The  citizens  of  Hollis,  Okla.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $50,- 
000  for  the  installation  of  a  waterworks 
system. 

An  election  will  probably  be  held  in  the 
city  of  Muldrow,  Okla.,  in  the  near  future 
for  the  nurpose  of  voting  on  the  proposition 
to  install  a  water  works  and  electric  light 
system. 

Pennsylvania. 

•J»Bids  will  be  received  until  2  p.  m.,  Aug. 
22,  by  John  F.  Sprenkel,  General  Manager  of 
the  York  Water  Co.,  York,  Pa.,  for  construct- 
ing earth  dam  and  appurtenances.  The  prin- 
cipal quantities  are  approximately  as  follows : 
earthwork,  71,000  cu.  yds. ;  rock  excavation. 
200  cu.  yds. ;  concrete,  6,000  cu.  yds. ;  broken 
stone,  25,500  cu.  yds. ;  slope  paving,  3,500  cu. 
yds.  George  W.  Fuller,  170  Broadway,  New 
York  City,  is  Engineer. 

Director  Joseph  G.  Armstrong  of  Pittsburg, 


Pa.,  has  sent  a  report  to  the  Public  Works 
Committee,  in  which  he  declared  it  would 
take  $243,000  to  fix  the  Highland  reservoir  so 
that  it  would  be  serviceable.  The  construc- 
tion of  a  by-pass  around  the  reservoir  at  a 
cost  of  $33,000  is  recommended. 

South  Carolina. 

®Guild  &  Co.,  Chattanooga,  Tenn.,  have 
been  awarded  the  contract  by  the  Board  of 
Public  Works  of  Aiken,  S.  C,  for  the  laying 
of  water  main  and  materials  therefor  for  $13,- 
098.  The  mains  will  be  14-in.  in  diameter 
and  will  extend  about  6%  miles. 

Texas. 

®P.  H.  Manaker,  manager  of  the  Alvin 
Light  &  Power  Co.,  of  Alvin,  Tex.,  has  closed 
a  contract  with  Lovegrove  &  Wyman,  me- 
chanical engineers  of  Houston,  Tex.,  to  in- 
stall a  complete  waterworks  system  in  Alvin. 
The  city  awarded  a  contract  to  this  company 
to  install  17  water  hydrants  for  fire  of  the 
city.  Work  is  to  begin  at  once  and  be  com- 
pleted by  Jan.  1,  1912. 

The  Attorney  General,  Austin,  Tex.,  has 
approved  the  issue  of  bonds  in  the  sum  of 
$85,000  by  the  city  of  Greenville,  Tex.,  for 
waterworks  extension. 

Bonds  to  the  amount  of  $15,000  have  been 
voted  by  the  citizens  of  Mission,  Tex.,  for 
the  purpose  of  installing  a  water  works  sys- 
tem. 

Utah. 

The  Town  Trustees  of  Grayson,  Utah,  have 
signed  a  contract  with  Callery  &  Edwards 
for  the  drilling  of  an  artesian  well  at  Gray- 
son. The  contract  provides  that  the  well 
shall  be  drilled  to  a  depth  of  2,000  ft.  if 
water  is  not  sooner  reached. 

Virginia. 

®Wm.  R.  Reynolds,  346  W.  55th  Place, 
Chicago,  111.,  has  been  awarded  the  contract 
by  the  city  of  Christiansburg,  Va.,  for  the 
construction  of  a  water  works  for  $34,000. 

The  Town  Council  of  Harrisonburg,  Va., 
has  voted  to  issue  $50,000  in  bonds  to  cover 
expenditures  made  for  new  school  buildings, 
fire  engine,  sidewalks  and  a  proposed  filtra- 
tion plant. 

Washington. 

The  County  Commissioners,  Conconully, 
Wash.,  have  authorized  the  sale  of  a  tract  of 
county  property  west  of  the  courthouse  for 
the  purpose  of  giving  the  town  of  Conconully 
a  reservoir  site  for  the  new  water  system  to 
be  installed  the  present  summer  and  fall. 

An  election  was  held  in  Wapato,  Wash., 
some  time  during  this  month  for  the  purpose 
of  voting  on  the  issuance  of  bonds  in  the 
sum  of  $17,000  for  the  installation  of  a  water 
works  system. 

West  Virginia. 

The  Board  of  Control  of  Wheeling,  W. 
Va.,  has  asked  the  City  Council  to  hold  a  gen- 
eral election  to  vote  on  bonding  for  the 
building  of  a  filtration  plant. 

Wisconsin. 

•J«Bids  will  be  received  until  8  p.  m.,  Aug. 


25,  by  J.  E.  Kennedy,  Platteville,  Wis.,  for 
furnishing  and  erecting  a  motor  driven  deep 
well  turbine  pump  of  500  gals,  per  minute 
capacity.  Well  16  in.  diameter,  100  ft.  deep. 
Specifications  may  bt  had  of  the  City  Clerk. 
W.  G.  Kirchoffer,  Vrooman  Bldg.,  Madison, 
Wis.,  is  Engineer. 

The  Village  of  Fall  Creek  at  a  special  elec- 
tion held  recently  voted  down  the  proposi- 
tion to  issue  $10,000  bonds  for  the  purpose 
of  erecting  a  village  waterworks  system. 

The  town  of  Foxlake,  Wis.,  is  considering 
the  proposition  to  install  a  waterworks  and 
sewer  system. 

The  City  Council  of  Manitowoc,  Wis.,  has 
called  a  special  election  for  Aug.  17  for  the 
purpose  of  voting  on  the  issuance  of  bonds 
in  the  sum  of  $230,000  for  the  purchase  of 
the  Water  Works  Co.  property. 

Hydraulic  Engineer  A.  T.  Maltby,  20  W. 
Jackson  Blvd.,  Chicago,  111.,  has  signed  a 
contract  and  has  begun  work  on  the  plans  for 
a  new  water  system  for  the  city  of  La  Crosse, 
vv'is.  Two  sets  of  plans  are  being  prepared, 
one  for  a  direct  pressure  system  and  the 
other  making  provision  for  a  reservoir  to 
give  added  pressure. 

Wyoming. 

®The  Town  Council  of  Cowley,  Wyo.,  has 
accepted  the  bid  submitted  by  G.  Jaeger  of 
Rich  Hill,  Mo.,  for  the  construction  of  the 
proposed  water  system. 

Canada. 

•j*Bids  will  be  received  until  Aug.  19,  by 
M.  H.  Baker,  City  Engineer,  St.  Thomas,  Chit., 
for  supplying  and  installing  a  6,000,000  gal. 
centrifugal  pump  and  pump  and  steam  en- 
gine. 

•J»Bidj  will  be  received  until  8 :30  p.  m., 
Aug.  14,  by  W.  F.  Heal,  City  Clerk,  Moose 
Jaw,  Sask.,  for  laying  approximately  16,885 
lin.  ft.  of  sewer  and  water  extensions,  as 
well  as  for  the  supply  of  all  cast  iron  and 
vitrified  pipe  and  specials.  J.  M.  Wilson  is 
City  Engineer. 

•J*Bids  will  be  received  until  6  p.  m.,  Aug. 
11,  by  W.  J.  Burr,  Secy.-Treas.,  Gleichen, 
Alta.,  for  one  54-inch  14  ft.  return  tubular 
boiler  and  stack,  one  500  gal.  per  min.  duplex 
steam  pump  and  one  air  compressor  and  air 
lift  pump.  John  Gait  Engineering  Co.,  317 
Portage  Ave.,  Winnipeg,  Man.,  Engineers. 

The  city  of  Red  Deer,  Alta.,  plans  an  ex- 
penditure of  $54,000  on  waterworks  and 
sewers. 

A  by-law  has  been  voted  in  Cardston,  Alta., 
for  the  installation  of  a  waterworks  system 
at  an  estimated  cost  of  $40,000.  R.  E.  Mac- 
Arthur  of  Lethbridge,  Alta.,  is  Engineer. 

Engineer  F.  W.  Doane,  25  Young  Ave., 
Halifax,  N.  S.,  is  preparing  plans  for  the 
construction  of  a  pipe  house  for  that  city  at 
an  estimated  cost  of  $3,000. 

City  Engineer  L.  Jones  of  Port  Arthur, 
Ont.,  has  prepared  specifications  for  the  in- 
stallation of  a  waterworks  at  an  estimated 
cost  of  $40,000.  The  work  includes  a  new 
force  main  two  miles  in  length,  stand  pipe 
50  ft.  in  diameter  and  100  ft.  high. 
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Alabama. 

The  city  of  Fayette.  Ala.,  plans  the  con- 
struction of  four  or  five  miles  of  sewers  at 
an  estimated  cost  of  $25,000.  The  engineer 
has  rot  been  selected. 

California. 

®Ernest  Frenzell  of  Redlands,  Cal.,  has 
heen  awarded  the  contract  by  the  Atchison, 
Topeka  &  Santa  Fe  Ry.  Co.,  for  the  con- 
struction of  a  sewer  in  the  city  of  San 
Bernadino.  Cal.,  for  $15,000. 

®John  Daniels  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  San 


Francisco,  Cal.,  for  the  construction  of  a 
main  sewer  on  Howard  St.,  between  Fourth 
and  Fifth  for  $90,758. 

®The  Healy  &  Tibbetts  Construction  Co.  of 
San  Francisco,  Cal.,  has  been  awarded  the 
contract  by  that  city  for  the  construction  of 
a  main  sewer  in  Howard  St.,  from  Fourth 
to  Sixth  for  $92,254. 

The  City  Council  of  Oakland,  Cal.,  has 
adopted  resolutions  ordering  the  construc- 
tion of  the  following  sewers :  Kanning  St., 
Mabel  Ave.,  Franklin  Ave.,  Manila  Ave.,  near 
Broadway,  Hopkins  St.,  and  Rose  Park,  also 
12  manholes. 


1  he  city  of  Bakersfield,  Cal.,  contemplates 
the  installation  of  a  sewer  system  at  an  esti- 
mated cost  of  $100,000. 

An  election  will  soon  be  called  in  the  city 
of  Long  Beach,  Cal.,  for  the  purpose  of 
voting  on  the  issuance  of  bonds  to  the  amount 
of  $350,000  for  the  construction  of  a  trunk- 
sewer.  Plans  for  this  improvement  have  al- 
ready been  prepared. 

Arizona. 

An  election  will  be  held  in  Nogales.  Ariz., 
on  Aug.  10  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $60,000  for 
the  construction  of  a  sewer  system. 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Arkansas. 

®Charles  Turkis  has  been  awarded  the  con- 
tract for  the  building  of  a  storm  sewer,  curb- 
ing., etc.,  in  the  West  24th  St..  a  district  from 
High  St.,  to  Schiller  Ave.,  and  on  Schiller 
Ave.,  from  24th  to  25th  Sts..  in  the  city  of 
Little  Rock,  Ark. 

Florida. 

•J*Bids  will  lie  received  until  1  p.  m..  Aug. 
24,  by  Board  of  Bond  Trustees,  South  Jack- 
sonville, Fla..  for  the  construction  of  a  sani- 
tary sewerage  system.  The  work  will  include 
approximately  3%  miles  of  8  to  18-in.  pipe, 
manholes,  flush  tanks,  etc.  William  W.  Lyon, 
30  Duval  Bldg..  Jacksonville,  Fla.,  is  Consult- 
ing Engineer.  W.  W.  Swaim  is  Chairman  of 
the  Board. 

Georgia. 

An  election  will  be  held  in  Lawrenceville. 
Ga.,  on  Aug.  15  for  the  purpose  of  voting  on 
the  issuance  of  bonds  in  the  sum  of  $15,000 
for  sewer  construction.  J.  B.  McCrary  'Co., 
1311  Empire  Bldg.,  Atlanta,  Ga.,  Engineer. 

Illinois. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  E.  J. 
Glackin,  Secretary,  until  11  a.  m..  Aug.  15th, 
for  constructing  sewers  in  the  following 
streets:  Elston  Av.,  455  lin.  ft.,  1  ft.  tile  pipe, 
average  depth  8.5  ft.,  4  manholes  and  4  catch 
basins,  assessment  $820;  State  St.,  330  lin.  ft.. 
2  ft.  brick,  average  depth  11.5  ft.-  100th  PI.. 
800  lin.  ft..  1  ft.  tile  pipe,  average  depth  8.5 
ft.,  0  manholes  and  9  catch  basins,  $2,000; 
Muskegon  Av.,  670  lin.  ft.,  1%  ft.  tile  pipe, 
average  depth  9.5  ft..  670  lin.  ft.  1  ft.  file  pipe, 
average  depth  7.5  ft.,  10  manholes  and  16 
catch  basins,  assessment  $2,500 ;  Oglesby  Ave., 
670  lin.  ft.,  1%  double  strength  pipe,  average 
depth  12.0  ft.,  5  manholes  and  6  catch  basins, 
assessment  $2,000;  Throop  St.,  670  lin.  ft.,  2 
ft.  brick  double  invert,  average  depth  14.0  ft., 
670  1%  double  strength  pipe,  average  depth 
12.5  ft.,  assessment  $4,000;  59th  St.,  2,445  lin. 
ft  1  ft.  tile  pipe,  average  depth  11  ft.,  assess- 
ment $4,011.55;  Ml  manholes  and  14  catch- 
basins.  Cash  or  certified  check  for  10  per 
cent  of  the  total  bill  must  accompany  proposal. 

®The  following  contracts  for  constructing 
sewers  in  Chicago  have  been  awarded  by  the 
Board  of  Local  Improvements,  E.  J.  Glackin. 
Secretarv :  S.  48th  Av.,  Angelo  Santucci, 
$364;  N.  51st  Ct,  Ch.  Malonc,  $1,935;  E.  53rd 
St,  Ch.  Malone,  $784.30;  N.  42nd  Av.,  Ch. 
Malone.  $1,662.50;  W.  57th  St.  system,  P.  J. 
McNulty  Co..  $4,506.90.  Itemized  bids  in  pre- 
vious issue. 

®The  Board  of  Local  Improvements  of 
Bloomington,  111.,  has  awarded  the  contract 
for  the  construction  of  the  Poplar  St.  sewer 
to  Frank  Sullivan  of  that  city. 

®J.  C.  Poll  has  been  awarded  the  contract 
by  the  Board  of  Local  Improvements  of  Dan- 
ville. 111.,  for  building  the  North  Jackson 
St.  sanitary  sewer  for  $1,796. 

Commissioners  R.  C  Hunt  of  Galesburg. 
Ill,  has  on  file  an  improvement  involving 
the  covering  and  sewering  of  the  West  St. 
creek  and  installation  of  lateral  sewers  on 
Sanborn  St,  North  Broad.  North  Cherry, 
North  Prairie  and  North  Kellogg  Sts.  The 
territory  covered  includes  two  wards  of  the 
city  and  the  improvement  costs  according  to 
the  engineer's  estimate,  $59,816. 

Indiana. 

•  I     1 1    Proudfoot,  1614  Unity  Bldg,  Chi- 
at!<i.    Ill  .   has  been  awarded  the  contract  in 
Last  Chicago,  Ind,  for  the  construction  of  a 
•'■wi'i    iii    ( ahimet -Kennedy    addition,  down 
<  hi<;igr,  ;ind  Grasselli  Avcs.     The  sewer  will 
be  constructed  of  tile  varying  from  12  In  15 
ins.   in   diameter   and    will    be  built    in  two 
branches,   both   emptying  into  the    I  IHth  St. 
'  wi      lh<    north  branch  will  start  in  ("hi 
ago  Ave,  at  the  C.  I.  &  S.  and  extend  to 
Grasselli  Ave,  running  thence  south  to  iixth 

St      The   southern  branch  will  extend  from 

the  E  I  &  E  to  148th  St. 

Ih«  city  of  Richmond,  Ind,  contemplates 
tin-  construction  of  two  trunk  sewers  on  each 
Hdl    of  the  river  bluff,  and  a  disposal  plant 


at  some  point  on  the  river  bottom.  The  cost 
is   estimated   between   $300,000  and  $400,000. 

Iowa. 

The  City  Council  of  Council  Bluffs,  la, 
has  passed  a  resolution  providing  for  the 
creation  of  a  sewer  district  on  the  west  side 
of  Indian  Creek  across  from  Oak  St.,  and 
for  a  distance  down  Broadway.  The  sewer 
line  will  have  to  be  conducted  across  the 
creek  on  a  60-ft.  concrete  dam  and  connected 
on  the  Broadway  side  with  the  main  sewer. 

City  Engineer  R.  C.  Hart  of  Clinton,  la, 
has  been  instructed  by  the  City  Council  to 
prepare  plans  and  specifications  for  the  build- 
ing of  sewers  in  the  Fourth  ward  of  the  city, 
known  as  Sewer  District  No.  3.  The  es- 
timated cost  of  this  sewer  is  placed  between 
$100,000  and  $125,000. 

Engineer  Chas.  Chase  of  the  Chase  Engi- 
neering Co,  Clinton,  la.,  who  prepared  the 
plans  for  the  waterworks  for  Belle  Plaine, 
la.,  has  been  employed  by  the  city  to  super- 
intend the  construction  of  the  new  sanitary 
sewer  system  and  water  works  extensions 

Consulting  Engineer  Frederick  Bass  of 
Minneapolis,  Minn,  has  estimated  that  it  will 
cost  the  city  of  Mason  City,  la.,  $40,000 
to  put  in  septic  tanks,  filter  beds,  etc,  to  take 
care  of  the  city's  sewage. 

A  movement  has  been  started  in  the  town 
of  Primghar.  la.,  looking  toward  the  installa- 
tion of  a  sewer  system. 

The  city  authorities  of  Mason  City,  la,  have 
secured  the  services  of  Consulting  Engineer 
John  Wilson  of  Duluth,  Minn,  to  supervise 
the  construction  of  septic  tanks,  filter  and 
drving  beds.  This  improvement  will  cost 
about' $30,000. 

Kansas. 

®W.  W.  Cook  &  Son  of  Junction  City, 
Kan,  has  been  awarded  the  contract  by  the 
city  of  Wichita,  Kan,  for  the  construction  of 
sub-main  C  of  sewer  No.  2,  for  $8,158,  and 
John  Striffler  of  Wichita  secured  the  contract 
for  storm  sewer  No.  8.  for  $10,167.  The 
work  includes  the  following:  950.  lin.  ft.  24-in. 
vit.  pipe  sewer;  1,200  lin.  ft.  21-in.  vit.  pipe 
sewer;  3,000  lin.  ft.  vit.  pipe  sewer;  1,515  lin. 
ft.  15-in  vit.  pipe  sewer;  715  lin.  ft.  12-in.  vit. 
pipe  sew-er ;  740  lin.  ft.  10-in.  vit.  pipe  sewer; 
190  ver.  ft.  manholes;  190  ver.  ft.  lamp  holes; 
0,800  lbs.  castings ;  one  24-in.  sluice  gate ;  760 
ft.  54-in.  sewer;  550  ft.  51-in.  sewer;  100  ft. 
48-in.  sewer,  all  two-ring  brick.  Bids  were 
opened  July  24.  Bert  C.  Wells,  City  Engi- 
neer. 

®John  StifHer  has  been  awarded  the  con- 
tract by  the  city  of  Wichita.  Kan,  for  the 
construction  of  Section  A  of  the  Douglas 
Ave.  storm  water  sewer,  from  Main  St,  west 
to  the  Big  Arkansas  River  for  $10,029.  The 
sewer  will  be.  constructed  of  two-ring  hard- 
burned,  red  brick,  and  will  he  48-in  in 
diameter  at  the  corner  of  Main  St,  and  Doug- 
las Ave,  and  54  in.  in  diameter  at  its  outlet. 

The  City  Council  of  Manhattan,  Kan,  has 
created  Sewer  District  No.  2,  taking  in  the 
recent  additions  to  the  town.  The  City  En- 
gineer has  been  instructed  to  prepare  plats 
and  estimates  for  the  system  and  for  ex- 
tensions to  the  watermains  to  cover  the  ter- 
ritory. 

The  Commissioners  of  Wichita,  Kan,  have 
adopted  ordinances  for  the  construction  of 
storm  water  sewer  section  A,  and  section  (" 
of  sanitary  sewer  No.  20.  Section  A  will  he 
built  on  Main  and  Douglas  to  drain  the  busi- 
ness part  of  the  city.  Section  C  comprises 
that  portion  of  the  city  between  Harry  and 
Lew  Sts..  and  from  the  Arkansas  River  to 
sanitarv  sewer  district  No  1  This  sewer 
will  cost  about  $12,000. 

Kentucky. 

•J»Bids  will  be  received  until  n   \ug.  IS, 

by  Commissioners  of  Sewerage,  Louisville, 
Ky,  605  Equitable  Bldg,  for  the  construction 
of  the  Alta  Ave.  sewer,  Contract  No.  HI.  The 
work  will  consist  mainly  of  the  construction 
Of  1,220  ft.  of  10  in  sewer  and  24  tO  45-in. 
storm  drain  depth  of  cut  8  to  L8  ft,,  includ- 
ing about  800  ni  yds  of  concrete  and  I, '.'it 
ft    of    10-itI,    pipe.     Charles    P     Weaver  is 


Secy.-Treas,  and  J.  B.  F.  Breed  is  Chief 
Engineer  of  the  Board. 

The  Common  Council  of  Henderson,  Ky., 
has  adopted  a  report  of  the  se.wer  committee, 
recommending  the  expenditure  of  $10,000  in 
the  installation  of  a  pumping  outfit  to  pump 
the  sewage  so  that  it  will  flow  into  the  Ohio 
River. 

Louisiana. 

■{■Bids  will  be  received  until  Sept  11  by 
city  officials  of  Lake  Charles,  La.,  for  con- 
structing about  22  miles  of  clay  pipe  sewer 
6  to  24  ins.  in  diameter;  4  reinforced  con- 
crete reduction  tanks  and  pumping  station. 
Plans  and  specifications  may  be  obtained  of 
A.  Wentz,  Secy,  or  W.  G.  Kirkpatrick, 
Jackson.  Miss,  Engineer. 

The  City  Council  of  Lafayette.  La,  has 
taken  steps  toward  the  installation  of  a 
sewerage  system  for  the  town.  An  election 
will  soon  be  held  to  vote  upon  the  proposi- 
tion. 

Massachusetts. 

©Antony  Cefalo  has  been  awarded  the  con- 
tract by  the  Public  Works  Department  of 
Boston,  Mass,  for  sewerage  works  in  Johns- 
ston  Road  and  Harvard  St.,  Dorchester,  for 
$5,307.    Bids  were  opened  July  14. 

Michigan. 

®James  Mercer  has  been  awarded  the  con- 
tract by  the  Department  of  Public  Works 
of  Detroit,  Mich,  for  the  construction  of 
section  45  of  the  Fairview  sewer.  6,443  ft.  in 
length,  for  $14.60  per  ft. 

The  citizens  of  Reed  City,  Mich.,  on  Aug. 
8  voted  on  the  issuance  of  bonds  in  the  sum 
of  $5,000  for  improvements  to  the  sewer  sys- 
tem. George  C.  Morgan.  160  W.  Jackson 
Blvd.,  Chicago,  111,  is  Engineer. 

Minnesota. 

•{•Bids  will  be  received  until  8  p.  m..  Aug. 
21,  by  M.  E.  Chamberlin.  City  Clerk.  Monte- 
video, Minn,  for  the  construction  of  approxi- 
mately 3.200  ft  of  vitrified  pipe  sewer,  to- 
gether with  manholes  and  specials. 

®The  Ely,  Minn,  City  Council  has  award- 
ed the  contract  for  the  construction  of  their 
proposed  trunk  sewers  to  H.  L.  Bartlett  of 
Virginia  for  $12,000.  The  contract  calls  for 
the  construction  of  trunk  sewers,  one  for 
sanitary  purposes  and  one  for  storm  sewer 
use  and  a  sedimentation  tank  to  be  connected 
with  the  sanitary  sewer. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Duluth.  Minn.,  for  sewer 
work:  Sanitary  sewer  in  West  Fifth  St, 
from  39th  Ave,  w-est  to  41st  Ave.,  west,  low- 
est hid,  $1,034,  P.  McDonnell;  sanitary  sewer 
in  alley  between  Halifax  and  Magellan  Sts, 
from  46th  Ave,  west  to  sewer  in  49th  Ave., 
west,  low-est  bid,  $1,987,  P.  McDonnell;  san- 
itary sewer  in  Oneida  St,  from  49th  Ave, 
east,  to  54th  Ave,  east,  lowest  bid.  $1,740,  .1 
E.  Johnson  &  L.  M.  Johnson ;  storm  sewer 
in  41st  Ave,  west  from  Northern  Pacific 
R.  R.  to  Seventh  St..  lowest  bid.  $6,336,  J.  A. 
Johnson;  sanitary  sewer  in  Parkside  Ave.; 
from  Vermillion  road  to  proposed  sewer  in 
31st  Ave,  east,  lowest  bid,  $2,740,  F.  Engle. 

Missouri. 

•{•Bids  will  be  received  until  noon.  \ 1 1 >_i  IS. 
by  Board  of  Public  Improvements,  St  Louis, 
Mo,  for  the  reconstruction  of  Ferrj  St. 
sewer  and  the  construction  of  a  branch  sewer 
under  Letting  No.  10,813. 

®The  Board  of  Public  Work-  of  Kansas 
City,  Mo,  has  let  the  contract  for  the  con- 
struction of  the  sewer  to  run  from  39th  and 
Olive  Sts,  to  Brush  Creek,  emptying  near 
Garfield  Ave,  to  William  C  \lullins  for 
S92.187.  The  sewer  will  drain  large  districts 
on  both  sides  south  of  31st  St.  It  will  be  a 
c<  mbincd  storm  and  sanitary  drain  \t  its 
point  of  starting  it  will  be  7  ft  and  I  ins. 
in  diameter.  The  entire  sewer  will  be  of  con- 
crete. 

Plans  for  three  miles  ot  lateral  sewers  ill 
the  Country  Club  district.  Kansas  City,  Mo, 
have  been  approved  b\  the  Hoard  of  Public 
Works.  Tin'  sewers  will  be  m  the  district 
bounded  by  the  right  of  way  of  tin  Doilson 


♦I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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car  line.  50th   St.,   Broadway   and   54th  St., 
and  will  )>c  S  and  10  ins.  in  diameter. 

Montana. 

The  City  Engineer  of  Great  Falls,  Mont., 
has  completed  the  survey  for  the  Boston 
Heights  sewer  and  has  estirnated  the  work 
to  cost  ahout  $12,000. 

Nebraska. 

•f«Bids  will  be  received  until  1  p.  in.,  Aug. 
IS,  by  City  Clerk  E.  A.  Wunder,  Fairbury, 
Neb.."  for  the  construction  of  lateral  sewers 
in  Sewer  District  of  said  city.  The  approxi- 
mate quantities  of  the  work  done  are  as  fol- 
lows: 1,997  lin.  ft.  of  8-in.  vitrified  pipe  sewer 
brick  manholes,  approximately  54  vert,  ft., 
I  cu.  yds.  of  concrete.  Plans  and  specifications 
mav  be  seen  and  proposal  blanks  obtained 
at  the  office  of  the  City  Clerk  or  at  the  office 
of  City  Engineer.  The  engineers  estimate  of 
cost  is  $1,650.00. 

New  Jersey. 

•{•Tlx.  Common  Council  of  Summit,  N.  J., 
J.  Edw.  Rowe,  City  Clerk,  will  receive  bids 
until  Aug.  r>.  8:30  p.  m.,  for  the  construction 
of  an  8-in.  vitrified  pipe  sewer  in  and  along 
Ridgedale  Ave.,  from  the  existing  sewer  in 
Pearl  St..  for  a  distance  of  about  TOO  ft.  south- 
erly. Proposals  must  be  accompanied  by  5 
per  cent  of  the  bid.  John  S.  Stiger  is  City 
Engineer. 

•{•The  Common  Council  of  Summit,  N.  J., 
will  receive  bids  until  8  :30  p.  m.,  Aug.  15,  for 
the  construction  of  a  6-in.  vitrified  pipe  san- 
itary sewer  in  and  along  William  St.,  from 
the  "existing  sewer  for  a  distance  of  about  500 
ft.  easterly.  Proposals  must  be  accompanied 
bv  5  per  cent  of  bid.  J.  Edw.  Rowe  is  City 
Clerk.    John  S.  Stiger  is  City  Engineer. 

The  Borough  Council  of  Monmouth  Beach, 
N.  J.,  has  adopted  the  plans  submitted  by  Con- 
sulting Engineer  Clyde  Potts,  30  Church  St., 
New  York  City,  for  the  construction  of  a 
closed  sewer  with  ocean  outlet  for  the  bor- 
ough. The  proposed  cost  of  the  new  system 
is  $05,000.    Jesse  P.  Manahan  is  Mayor. 

New  York. 

•{•Bids  will  be  received  until  Aug.  23  by 
city  of  Matteawan,  N.  Y.,  for  furnishing  labor 
and  material  for  the  construction  of  5,700  ft. 
of  sewer.  Charles  M.  Christian,  Matteawan, 
N.  Y.,  is  Engineer. 

®The  contract  for  putting  in  a  sewer  sys- 
tem through  the  village  'of  Frankfort,  N.  Y., 
has  been  let  by  Sewer  Commissioners  Get- 
man.  Smith  and  Tine  to  John  R.  Baxter.  Jr.. 
of  Utica.  N.  Y„  for  $50,385.  Work  will  be 
commenced  at  once. 

The  Board  of  Estimates  of  the  Borough  of 
Queens.  New  York  City,  has  authorized  the 
building  of  the  following  sewers  in  Queens: 
Hunter  Ave.,  from  Skillman  place  to  Academy 
St..  and  Wilbur  Ave.,  Long  Island  City,  es- 
timated to  cost  $l,00ii;  in  Jamaica  Ave.,  from 
13th  Ave.  to  18th  Ave.,  Long  Island  City,  es- 
timated to  cost  $3,100.  Rockaway  road,  from 
Lefferts  Ave.  to  Panama  St..  south  of  Rich- 
mond Hill:  Panama  St.,  from  Rockaway  road 
to  Stanley  Ave.;  Stanley  Ave.,  from  Panama 
St.  to  Shenandoah  St.;  Shenandoah  St..  from 
Stanley  Ave.  to  the  Jamaica  Sewage  Dis- 
posal Plant,  estimated  cost  $72,300.  The  above 
is  a  part  of  the  Richmond  outlet  system,  a 
large  part  of  which  is  approaching  comple- 
tion. The  board  also  gave  a  preliminary 
authorization  for  a  sewer  in  Woodland  Ave., 
from  Troutman  St.  to  Stanhope  St. ;  in  Starr 
St.,  from  Woodward  Ave.  to  Onderdonk  Ave., 
Ridgewood,  estimated  cost  $7,500. 

Following  low  bids  were  received  by  Bor- 
ough President  Gresser  of  Queens,  New 
York  City,  for  sewer  extensions  and  im- 
provement in  Queens:  Sewer  in  Stoothoff 
Ave.,  from  Beauford  Ave.  to  Ridgewood  Ave.; 
in  Ridgewood  Ave.,  from  Stoothoff  Ave.  to 
Hamilton  St.  and  in  Hamilton  St.,  from 
Ridgewood  Ave.  to  Jamaica  Ave.,  Fourth 
ward.  William  Kelly,  $64,006.  Screening  plat 
for  the  Ingleside  sewers.  Peace  Bros.,  $2,538. 
Lay  sewer  connections  in  First  Ave.,  from 
Payntar  to  Webster  Ave..  First  ward.  Ever- 
green Construction  Co..  $567.  Sewer  in  Nurge 


St.,  from  Emma  to  Martin  St.,  second  ward, 
M.  J.  Mirando,  $544.  Sewer  in  Wilbur  St., 
from  Radde  to  Prospect  St.,  First  ward, 
Evergreen  Construction  Co.,  $107.  Recon- 
struction of  the  Harris  Ave.  sewer,  First 
ward,  Degnon  Realty  and  Terminal  Improve- 
ment Co.,  $96,420,  Removing  deposits  from 
the  St.  Nicholas  Ave.  sewer,  Dolon  Con- 
tracting Co.,  $4,350. 

Ohio. 

•{■Rids  will  be  received  until  noon.  Aug. 
15,  by  H.  S.  Holton,  Director  of  Public  Serv- 
ice, Columbus,  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of  the  Milo  Main  trunk  sewer.  All  bids  will 
be  compared  on  the  basis  of  the  engineer's 
estimate  of  the  quantities  of  the  work  to  be 
done,  as  follows  :  Item  1,  60-in.  sewer,  3,839 
lin.  ft.;  item  2,  54-in.  sewer,  327  lin.  ft.;  item 
3,  36-in.  sewer,  592  lin.  ft. ;  item  4,  24-in. 
sewer,  783  lin.  ft.;  item  5,  20-in.  sewer,  662 
lin.  ft.;  item  6,  18-in.  sewer,  370  lin.  ft.;  item 
7,  15-in.  sewer,  180  lin.  ft.;  item  8,  manholes, 
29;  item  9,  6-in.  inlets,  84;  item  10,  6-in.  pen- 
stocks, 336  lin.  ft.;  item  11,  repaving,  43  lin. 
ft.    D.  A.  Jones  is  Clerk.  . 

•{•Rids  will  be  received  until  noon,  Aug.  18, 
by  Clem  Morgan,  Village  Clerk,  Shreve,  O.. 
for  the  construction  of  a  sanitary  sewer  sys- 
tem and  sewage  disposal  plant.  Plans  and 
specifications  may  be  obtained  of  the  clerk  or 
L.  E.  Chapin,  Canton,  O.,  and  Pittsburg,  Pa., 
engineer.  The  cost  of  the  work  is  estimated 
at  $7,500  for  disposal  plant  and  $19,000  for  the 
sewer  system. 

®Rals'ton  &  Meyers  of  Mt.  Vernon,  O.,  have 
been  awarded  the  contract  by  the  Borough 
Council,  Ligonier,  Pa.,  for  furnishing  the  ma- 
terials and  constructing  a  sewage  pumping 
plant,  and  a  sewage  purification  plant  for 
$13,900.    Bids  were  opened  Aug.  1. 

The  Village  of  Arcanum,  O.,  has  not  award- 
ed the  contract  for  the  grading,  draining,  curb- 
ing, constructing  of  sewers  and  otherwise  im- 
proving portions  of  various  streets  in  the  vil- 
lage, for  which  bids  were  opened  Aug.  4. 
The  work  includes  6,435  sq.  yds.  of  paving  and 
2,240  ft.  of  storm  sewers.  C.  Taylor  is  Vil- 
lage Clerk. 

Bids  will  be  received  until  noon,  Aug.  16. 
by  A.  B.  Lea,  Director  of  Public  Service, 
Cleveland,  O.,  for  the  construction  of  sewers 
in  the  following  named  streets,  avenues,  roads 
and  places:  Aetna  Rd.  S.  E„  78th  St.  to  93d 
St.;  Benham  Ave.  S.  E.,  E.  93d  St.  to  city 
limits;  E.  55th  St.,  Orey  Ave.  S.  E.  to  Har- 
vard Ave.  S.  E.,  with  an  outlet  into  Burke 
Rrook;  E.  120th  St.  (proposed),  St.  Clair  Ave. 
N.  E.  to  Sellars  Ave.  N.  E.,  with  an  outlet 
through  Sellars  Ave.  N.  E.  to  E.  117th  St., 
and  an  extension  through  St.  Clair  Ave.  N  E. 
to  Eddv  Rd.  N.  E. ;  Harvard  Ave.  S.  E..  E. 
55th  St.  to  1,600  ft.  easterly;  Harvard  Ave. 
S.  E.,  E.  71st  St.  to  1.950  ft.  westerly  with  an 
outlet  into  Burke  Brook.  Each  bid  must  be 
made  in  accordance  with  the  plans  anl  speci- 
fications, which  may  be  seen  at  the  office  of 
the  City  Engineer,  Room  305,  City  Hall.  Tra 
O.  Hoffman  is  Secretary. 

The  City  Council  of  Findlay,  O..  has  passed 
an  ordinance  authorizing  the  commencement 
of  a  sewer  improvement  in  sub-district  No. 
5  in  sewer  district  No.  2,  in  East  Findlay. 

The  town  of  Pleasant  Ridge,  O.,  has  pur- 
chased the  disposal  plant  for  a  new  sewerage 
system  for  the  sum  of  $2,475. 

The  City  Council  of  Conneaut,  O.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  a  sanitary  sewer  on  Chestnut  St.. 
from  16th  St.  to  Jackson  St.,  and  on  Jack- 
son St..  from  Chestnut  St.  to  Mill  St. 

Plans  for  a  modern  sewage  disposal  plant 
for  Canton,  O.,  will  probably  be  prepared  in 
the  near  future.  Chief  Engineer  R.  Winthrop 
Pratt  of  the  State  Board  of  Health  recently 
visited  the  works  and  recommended  its  -re- 
construction. 

Oklahoma. 

®The  Heman  Construction  Co.  submitted 
the  lowest  bids  to  the  City  Council  of  Mus- 
kogee, Okla..  for  the  construction  of  sec- 
tions G  and  H,  the  remaining  sections  of  the 
Goody  Creek  sewer.    The  construction  will 


be  of  vitrified  pipe  on  part  of  section  II. 
which  is  the  upper  section  and  requires  pipe 
of  smaller  diameter  than  is  used  at  any  other 
point.  The  remainder  of  section  H  and  all 
of  section  G  will  be  of  monolithic  concrete. 

The  City  Commissioners  of  Oklahoma  City, 
Okla.,  have  created  another  sewer  district  to 
be  known  as  District  No.  5,  including  blocks 
1,  2,  3  and  4  in  the  Uplands  addition. 

E.  G.  Fike  and  C.  O.  Frye  &  Son  have 
submitted  the  lowest  bids  to  the  City  Com- 
missioners of  Tulsa,  Okla.,  for  the  construc- 
tion of  the  first  three  and  the  fourth  sections 
of  the  sanitary  sewer  to  drain  the  East  Side. 

Oregon. 

®The  City  Council  of  Klamath  Falls.  Ore., 
has  awarded  the  contract  for  the  constnn - 
tin  of  the  third  unit  of  the  sewer  system  to 
Thomas  H.  Simpson  and  E.  E.  Phipps  of_Ash- 
iand.    The  work  will  approximate  $12,067. 

Engineer  Tom  Hurlburt  of  Portland, 
Ore.,  has  recommended  to  the  ways  and 
means  committee  of  the  City  Council  that 
the  repairs  of  Tanner  Gulch  sewer  be  com- 
merced at  once.  It  is  estimated  that  it  will 
cost  $23,300  to  construct  the  sewer  in  a  tun- 
nel on  17th  St.,  from  Alder  St.  to  a  point 
100  ft.  south  of  Taylor  St.  The  engineer  has 
also  provided  for  reconstruction  of  680  ft.  of 
sewer  at  a  cost  of  $13,815.  and  for  the  repair 
of  a  similar  length  of  pipe  at  $6.80u. 

Pennsylvania. 

Plans  for  an  intercepting  sewer  to  run  along 
the  entire  length  of  the  Harrisburg  River 
front  have  been  approved  by  the  Board  of 
Public  Works  of  Harrisburg.  Pa.,  and  the 
State  Health  Department. 

The  Borough  Council  of  Beaver  Falls,  Pa., 
has  instructed  Engineer  Leo  Hudson  to  pre- 
pare two  sets  of  plans  for  the  construction 
of  a  sewer  system  for  that  borough.  Bids 
will  be  asked  on  both  plans. 

The  citizens  of  Parnassus,  Pa.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $22,000 
for  municipal  improvements,  as  follows : 
$3,000  to  purchase  land  for  a  sewerage  dis- 
posal plant;  $11,250  to  pave  several  streets; 
$2,000  to  extend  and  grade  the  southerly 
course  of  Freeport  St.,  and  $2,700  to  extend 
the  northerly  end  of  Main  St. 

South  Carolina. 

®Streeter  &  Anderson  of  Gaffney.  S.'  C. 
have  been  awarded  the  contract  by  the  city 
of  Chapel  Hill,  N.  C,  for  the  installation  of 
a  sewerage  system. 

Texas. 

Mobberly  &  Burton,  Engineers.  422  Wood- 
ruff Bldg.,  Springfield.  Mo.,  are  preparing 
plans  and  specifications  for  a  sewer  system 
for  Mt.  Pleasant,  Tex.,  estimated  to  cost  $10.- 
000.    The  contract  will  be  let  in  ahout  30  days. 

City  Engineer  J.  M.  Preston  of  Dallas,  Tex., 
has  practically  completed  the  plans  for  an 
underground  storm  sewer,  which  the  city 
proposes  to  run  down  Pennsylvania  Ave.,  from 
above  Oakland  to  the  river.  The  estimated 
cost  will  be  between  $30,000  and  $40,000. 

The  City  Commissioners  of  Waco,  Tex., 
will  sell  bonds  Aug.  22  in  the  sum  of  $200,- 
000  for  improvements  as  follows:  $45,000  for 
extensions  to  the  sanitary  sewer  system.  $35,- 
000  for  storm  sewers,  $50,000  for  opening  and 
improving  the  streets  and  $70,000  for  public 
schools. 

Utah. 

•{•Rids  will  he  received  until  s  p.  in..  Aug. 
11.  by  Board  of  Public  Works,  H.  G.  McMil- 
lan, Chairman,  Salt  Lake  City.  Utah,  for  the 
construction  of  pipe  sewers  in  Sewer  Exten- 
sion No.  292,  Pacific  Ave.  north  from  Fourth 
South  between  First  and  Second  West  Sts. 
Plans  and  specifications  may  be  obtained  of 
the  City  Engineer  or  Board. 

•{•Bids  will  be  received  until  8  p.  m..  Aug. 
11,  by  Board  of  Public  Works,  H.  G.  Mc- 
Millan, Chairman,  Salt  Lake  City,  Utah,  for 
the  construction  of  pipe  sewers  in  Sewer  Ex- 
tension No.  293,  Pennsylvania  Ave.  west  from 
Iowa  St.  between  Second  and  Third  South 
Sts. 

•{•Bids  will  be  received  until  8  p.  m.,  Aim 
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H,  by  Board  of  Public  Works,  Salt  Lake 
City,  Utah,  for  the  construction  of  pipe  sewers 
in  Sewer  Extension  No.  290,  Fletcher  court 
south  from  Fourth  South  between  Ninth  and 
Tenth  East  Sts.  H.  G.  McMillan  is  Chair- 
man. 

Virginia. 

®John  Jenkins  of  Norton.  Va.,  has  been 
awarded  the  contract  by  that  city  for  the  work 
of  completing  6V2  miles  of  sewers  for  $21,322. 
Engineers  Scarborough  &  Dotson  of  Norton 
are  in  charge  of  the  work. 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  Nelson  &  Carlson  the 
contract  for  the  construction  of  the  11th  Ave., 
W.,  et  al.  sewers  for  $8,350,  and  Dahlstrom 
&  Rodal  the  contract  for  N.  66th  St.,  et  al. 
sewers  for  $21,964. 

®McKim  &  Nevins  of  Puyallup.  Wash., 
have  been  awarded  the  contract  by  the  city  of 


Shelton,  Wash.,  for  the  construction  of  a 
sewer  system  for  $9,929.  The  work  ircludes 
laying  complete  with  all  labor  necessary  there- 
to, 18.000  ft.  vitriaed  pipe,  6,  8  and  10  in.  in 
diameter.  32  manholes,  same  lamp  holes,  two 
flush  tanks,  many  intakes,  iron  pipe  and  all 
needed  accessories.    Bids  were  opened  July  20. 

The  Board  of  Public  Works  of  Everett, 
Wash.,  contemplates  the  construction  of  a 
trunk  sewer  to  drain  two  square  miles  of  ter- 
ritory. City  Engineer  J.  W.  Hoover  has 
made  preliminary  surveys  for  the  sewer. 

The  City  Commissioners  of  Spokane, 
Wash.,  have  adopted  a  resolution  calling  on 
the  City  Engineer.  Morton  Macartney,  to  pre- 
pare data  for  the  Union  Park  storm  and  san- 
itary sewer,  which  is  to  cost  $314,000. 

Wyoming. 

The  city  of  Thermopolis,  Wyo.,  has  sold 
bonds  to  the  amount  of  $20,000  for  the  con- 
struction of  a  system  of  sewers.  J.  B.  Ches- 
Hngton  is  City  Engineer. 


Canada. 

•f«Bids  will  be  received  until  6  p.  m.,  Aug. 
14.  by  Frank  M.  Howe.  Chairman  of  the  i 
Works  Committee.  Eglinton'  Town  Hall,  for 
the  construction  of  and  furnishing  2.000  liru 
ft.  of  24-in.  vitrified  sewer  pipe  with  all  neces- 
sary manholes  and  junctions  east  of  Bnyview 
Ave.  Plans  and  specifications  may  be  ob- 
tained of  T.  Aird  Murray.  Consulting  Engi- 
neer, 303  Lumsden  Bldg..  Toronto.  Ont.  A.  J. 
Brown  is  Mayor  of  North  Toronto,  Ont. 

•j«Bids  will  be  received  until  4  p.  m.,  AugJ 
22,  by  Stephen  Lusted.  City  Clerk.  WindsorJ 
Ont.,  for  supplying  necessary  labor  and  ma- 
terial for  constructing  and  completing  a  con- 
crete outlet  for  Parent  Ave.  sewer  under  the 
Grand  Trunk  Ry.  tracks.  Plans  and  specifica- 
tions are  on  file  with  the  clerk.  M.  E.  Brian 
is  City  Ergineer. 

The  Town  Council  of  Sandwich.  Ont..  hasfl 
passed  a  bylaw  providing  for  the  construe- 1 
tion  of  a  new  sewer  in  Bedford  St.,  hetweenB 
Detroit  and  Hurcn  Sts. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

•J»Bids  will  be  received  until  3  p.  m.,  Sept. 
5,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department.  Washington,  D. 
C,  ior  the  construction  of  enlargement,  in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus and  electric  conduits  and  wiring,  of 
the  U.  S.  Postoffice  at  Gadsden,  Ala. 

•J»Bids  will  be  received  until  3  p.  m.,  Sept.  7, 
by  James  Knox  Taylor,  supervising  architect, 
Treasury  Department.  Washington.  D.  C,  for 
the  construction  complete,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits  and  wiring  and  lighting  fixtures,  of 
the  U.  S.  post  office  at  Ensley.  Ala. 

California. 
■{■Bids  will  be  received  until  noon.  Aug. 
18,  by  G.  A.  Wendt,  2130  M.  St.,  Sacra- 
mento, Cal.,  for  the  erection  and  completion 
of  the  German  Lutheran  church  to  be  built 
at  17th  and  L  Sts.  Separate  bids  to  be  given 
as  follows :  1.  Digging  trenches  for  and 
making  concrete  foundations  according  to 
plans  and  specifications.  2.  Artificial  stone 
and  brick  work.  3.  Plastering.  4.  Carpenter 
work  as  specified.  5.  Plumbing  and  gas  fit- 
ting. 6.  Painting.  7.  Heating.  8.  Electric 
wiring. 

®The  Continental  Fireproofing  Co.  of  San 
Francisco,  Cal.,  has  been  awarded  a  contract 
in  the  sum  of  $15,420  to  construct  the  concrete 
and  fireproofing  work  upon  a  group  of  five 
buildings  to  be  erected  in  Oakland,  Cal.,  for 
the  Golden  West  Brewing  Co. 

Bids  were  opened  July  21  by  the  U.  S.  En- 
gineer, San  Francisco,  for  dredging  about  2,- 
500,000  cu.  yds.  of  material  in  San  Pablo  Bay. 
The  San  Francisco  Bridge  Co.,  860  Monad- 
nock  Bldg.,  San  Francisco,  at  18  2/8  cts.  per 
cu.  yd.,  is  the  low  bidder. 

Bids  were  opened  July  24  by  the  City  of  Los 
Angeles,  Cal.,  Homer  Hamlin,  City  Engi- 
neer, for  dredging  1,200,000  cu.  yds.  of  earth 
from  the  inner  harbor  at  Wilmington  and 
tilling  streets  in  business  section  of  Wilming- 
ton. The  contract  has  not  yet  been  awarded 
but  the  bid  of  the  Standard  American  Dredg- 
ing Co.  has  been  given  favorable  considera- 
tion This  bid  was  19'/4  cts.,  20%  cts.,  and 
21  M:  cts.  per  cu.  yd.,  the  bid  depending  on  the 
amount  of  material  to  be  moved  each  month. 

Mayor  George  Alexander  of  Los  Angeles 
has  sent  a  message  to  the  City  Council  ri'cnm- 
mending  that  the  city  at  once  proceed  to  sell 
a  portion  of  the  aqueduct  power  and  harbor 
improvement  bonds  to  provide  funds  for  con- 
struction purposes  during  the  next  twelve 
months.  It  is  estimated  that  the  harbor  will 
require  $1,250,000  and  tin-  power  enterprise  at 
least  huh  tun  that  proposed  improvements 
may  he  Completed  during  the  new  fiscal  year 
In  view  of  this  situation  it   is  believed  the 


Council  without  delay  will  authorize  the  sale 
of  at  least  $3.250,000' worth  of  the  harbor  and 
power  bonds,  which  issue  amounts  to 
$6,500,000. 

N.  Ellery.  state  engineer,  Sacramento,  has 
a  party  in  the  field  to  survey  and  make  esti- 
mates of  the  cost  of  the  cut-off  proposed  at 
Star  Bend  below  Marysville  on  the  Feather 
River.  The  work  will  be  done  without  the 
co-operation  of  the  federal  government.  The 
purpose  of  making  the  cut-off  is  to  provide  a 
channel  from  Chico  Landing  to  Red  Bluff, 
which  will  permit  steamer  navigation  from 
San  Francisco  bay  the  year  round.  It  will 
require  two  months  to  make  the  surveys,  and 
after  this  the  recommendations  will  be  sub- 
mitted by  the  river  board  to  Governor  John- 
son. The  improvement  work  will  be  paid  for 
out  of  the  $200,000  fund  appropriated  by  the 
last  legislature. 

District  of  Columbia. 

•f-Bids  will  be  received  until  3  p.  m.,  Sept. 
15,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department.  Washington,  D. 
C,  for  the  mechanical  system  of  mail  han- 
dling apparatus  in  the  U.  S.  Postoffice,  Wash- 
ington, D.  C. 

«J«Bids  will  be  received  until  3  p.  m.,  Sept. 
15,  by  James  Knox  Taylor,  Supervising  Archi- 
tect,  Treasury   Department,   Washington.  D. 

C,  for  the  construction  of  the  United  States 
Postcfhce  at  Washington,  D.  C.  Plans  and 
specifications  may  be  obtained  of  D.  H. 
Burnham  &  Co.,  Railway  Exchange  Bldg., 
Chicago,  111. 

•^•Bids  will  be  received  until  3  p.  id.,  Sept. 
15,  by  James  Knox  Taylor.  Supervising 
Architect,  Treasury  Department,  Washington, 

D.  C,  for  the  mechanical  equipment,  ex- 
cepting the  elevators  and  mail  handling  ap- 
paratus, including  plumbing,  gas  fitting,  boiler 
plant,  heating,  ventilating  system,  conduit 
and  wiring  system,  vacuum  cleaning  sys- 
tem and  induced 'draft  system  for  the  United 
States  Postoffice  at  Washington,  D.  C.  Copies 
of  the  Specifications  may  be  obtained  of  D. 
II    r.urnham  &  Co.,  Chicago,  111. 

•{•Bids  will  be  received  until  3  p.  in..  Sept. 
15.  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C,  for  the  electric  elevator  plant  in  the 
United  States  Postoffice,  Washington,  D.  C. 
fnpirs  ..1  pie  specifications  niav  be  obtained 
at  the  office  of  I).  H.  Burnham  &  Co.,  Chi- 
cago, 111. 

Florid?. 

•{■Bids  are  asked  until  1  p.  m.  Aug.  24,  as 
noted  1"  our  last  issue,  by  Lt.  Col,  G.  D.  Fitch, 
r  S  Engineer,  Montgomery,  Ala.,  for  filling 
;>t  Port  Pickens,  Fla.  The  work  is  located  on 
the  west  end  of  Santa  Rosa  Island,  at  the  en 
Itat  cc  1     I  'ensai  •  >la  1 1 .11 >r,  IT  'i  ids      1 1  CI  111 


sists  in  filling  the  area  inclosed  by  the  sea 
wall  at  Fort  Pickens,  Fla.  This  area,  includ-, 
ing  the  moat  of  old  Fort  Pickens,  contains 
279.000  sq.  yds.  Of  this,  about  261,800  sq.  yds., 
is  to  be  brought  to  an  elevation  of  7  ft.  above; 
mean  low  water;  15,000  sq.  yds.  to  an  elevation; 
of  7.5  ft.  above  mean  low  water ;  and  about" 
2.2^(1  sq.  yds.  to  an  elevation  of  8  ft.  above 
mean  low  water.  The  last  two  areas  are  along] 
the  inside  of  the  north  sea  wall.  The  average1 
fill  will  be  about  4  ft.  The  estimated  cost  of 
the  proposed  work  is  $100,000. 

®The  City  Council  of  St.  Petersburg.  Fla.. 
has  awarded  a  contract  to  W.  B.  Williams  at 
$5.83  per  lin.  ft.  for  constructing  a  1,200-ft! 
concrete  sea  wall.  , 

Bids  were  opened  Aug.  3.  by  Capt.  George; 
R.  Spalding,  U.  S.  Engineer.  Jacksonville,, 
Fla.,  for  dredging  at  Trout  Creek  cut  and' 
constructing  short  revetment  in  St.  Johns' 
River.  Florida.  P.  Sanford  Ross.  Inc..  Jersey; 
City.  N.  I.,  being  the  probable  contractor.' 
The  area  it  is  proposed  to  dredge  is  the  east- 
erly half  of  the  channel  through  what  is 
known  as  Trout  Creek  cut.  opposite  the 
mouth  of  the  Trout  Creek  and  about  21-.-  miles 
below  the  limits  of  the  city  of  Jacksonville. 
The  area  is  150  ft.  wide  and  approximately 
4.000  ft.  long.  The  material  to  be  removed  to 
a  depth  of  30  ft.  at  mean  low  water  is  esti- 
mated at  87.000  cu.  yds.  The  revetment  and 
protecting  walls  will  be  located  along  or  near 
the  left  bank  of  the  river  from  the  lie  of 
Content  in  the  mouth  of  Brown's  Creek  at 
Dames  Point. 

Georgia. 

•{•Bids  will  be  received  until  noon.  Sept.  5r 
by  Albany  Hotel  Co..  Albany.  Ga..  for  the  con- 
struction of  six  storv  fire  proof  reinforced 
concrete  and  brick  New  Albany  Hotel  Bldg., 
Albany.  Ga.  The  heating,  plumbing  and  elec- 
tric installations  will  each  be  ler  under  sep- 
arate contracts.  Bidders  for  these  are  also 
requested.  Each  bidder  may  obtain  a  copy  of 
the  plans  and  specifications  by  application  to 
the  architects.  Todd  &  Benson.  Charleston.  S. 
C.  and  by  depositing  with  architects  a  certi- 
fied check  for  $25,  the  same  to  be  returned 
upon  the  surrender  of  the  plans  and  specifi- 
cations to  the  architects  in  good  condition. 

®B.  H.  Hardaway.  Columbus.  Ga..  has  been 
awarded  the  contract  for  the  construction  of 
an  additional  41  ft.  to  the  power  dam  now 
being  built  across  the  Chatt.iho  >cluv  River, 
north  of  Columbus,  for  the  St  re  &  Webster 
Engineering  Corporation. 

Idaho. 

®James  Stewart  &  Co.,  Centur\  Bldg  .  Deli- 
ver. Colo,  have  been  awarded  the  contract  at 
$472,500  tor  the  completion  of  the  central  sec- 
tion of  the  state  capitol  at  Boise.  Idaho. 


»!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Iowa. 

®C.  E.  Atkinson,  Webster  City,  la.,  has  been 
awarded  the  contract  for  erecting  a  $40,000 
building  at  Mason  City,  la.,  for  the  Knights 
of  Columbus. 

Illinois. 

^•Bids  will  be  received  until  3  p.  m.,  Aug. 
•Jj.  by  Board  of  Education,  Wapello,  la.,  J. 
A.  Bigger,  fee.1...  for  the  construction,  also 
plumbing  and  heating,  of  new  high  school 
building.  John  D.  Chubb.  Chicago  Opera 
House,  Chicago.  111.,  is  architect. 

•J«Bid;  will  be  received  until  3  p.  m.,  Sept.  8, 
by  James  Knox  Taylor,  supervising  architect, 
Washington.  P.  C,  for  the  construction,  in- 
cluding plumbing,  gas  piping,  heating  appara- 
tus ana  electric  conduits  and  wiring  and  inte- 
rior lighting  fixtures,  of  the  U.  S.  post  office 
at  Pontiac.  111. 

Kansas. 

The  following  bids  were  received  Aug.  2  by 
the  U.  S.  Treasury  Pepartment  for  the  con- 
struction of  a  public  building  at  Great  Bend, 
Kan. :  Peiter  &  Wenzel  Construction  Co., 
Wichita,  Kan.,  limestone,  $57,013;  sandstone, 
$59,990 ;  Harmon  Bros.,  Williamsport,  Pa.. 
$56,550  and  $58,900:  Interstate  Construction 
Co.,  Saginaw.  Mich.,  $58,900;  Latimer  &  Ban- 
ing,  Kansas  City.  Mo.,  limestone,  $54,840. 

Louisiana. 

®Bids  were  received  July  31  by  the  Board  of 
Port  Commissioners  of  New  Orleans,  La.,  for 
the  flooring  of  the  William  A.  Kernaghan 
shed.  For  the  flooring  1,082,000  ft.  of  lumber 
will  be  used.  The  bids  were  submitted  as 
follows:  X.  G.  Scott.  $9.50  per  M  ft.,  120 
days;  W.  M.  Wren,  $0.25  and  40  days;  Wil- 
liam Hanna.  $4.54  and  80  days;  J.  E.  Blum, 
S4.47  and  60  days;  J.  P.  O'Reilly,  $0.47  and 
120  days:  A.  L.  Patterson  Company,  $4.75  and 
40  davs ;  Charles  A.  Sicard  (awarded  con- 
tract) $4.50  and  50  days;  M.  A.  Moss,  $5.30 
and  80  days  :  John  Riess,  $5.60  and  120  days. 

Massachusetts. 

®Bids  were  received  July  25,  by  Col.  F.  V. 
Abbott,  U.  S.  Engineer,  Newport,  R.  I.,  for 
removing  obstructions  in  Woods  Hole  Chan- 
nel, Mass.,  the  contract  being  awarded  to  John 
R.  Burke,  Wollastcn,  Mass.,  at  $49,650.  The 
work  consists  of  removing  to  a  depth  of  13  ft. 
at  mean  low  water  the  shoal  spots  which 
recent  sweeping  has  shown  to  exist  in  the 
channel  heretofore  dredged  300  ft.  wide  and 
above  depth.  The  actual  yardage  to  be  re- 
move'd  to  secure  the  required  depth  through- 
nut  the  channel  is  very  small.  The  shoals 
referred  to  are  mainly  scattered  over  a  length 
rf  about  2,500  ft.  of  the  channel,  few  extend- 
ing beyond  this  limit.  There  will  be  no  ob- 
jection to  obtaining  the  required  depth  by 
simply  rolling  the  boulders  into  neighboring 
deep  holes,  provided  a  clear  depth  of  13  ft. 
rt  mean  low  water  is  left  over  the  boulders. 
If  the  material  be  removed  from  the  channel 
and  placed  in  scows,  it  shall  be  deposited  in 
not  less  than  50  ft.  of  water  in  Great  Harbor, 
southeast  of  Red  Ledge,  at  the  eastern  end  of 
the  channel,  requiring  a  towage  of  from  M 
to  %  of  a  mile. 

Michigan. 

•{•Bids  are  asked  until  3  p.  m.  Aug.  28,  as 
noted  in  our  last  issue,  by  Col  C.  McP.  Town- 
send,  U.  S.  Engineer,  Jones  Bldg.,  Petroit, 
Mich.,  for  constructing  a  rubble  mound  break- 
water at  Biddle  Point,  Mackinac  Island,  Mich. 
The  work  to  be  done  consists  in  building  the 
rubble  mound  foundation  of  a  breakwater  at 
Biddle  Point.  Mackinac  Island,  and  furnishing 
all  necessary  plant,  labor  and  supplies  for  the 
work.  '  The  total  estimated  amount  of  rip  rap 
required  is  28,000  tons.  The  depth  of  water 
along  the  line  of  the  proposed  breakwater 
ranges  from  5  to  21  ft.  The  substructure 
is  to  be  composed  of  quarry  run  rip  rap 
which  may  be  obtained  from  the  rock  exca- 
vated in  constructing  the  West  Neebish  Chan- 
nel. St.  Marys  River,  or  from  quarries,  at  the 
option  of  the  contractor.  If  the  rip  rap  is 
obtained  from  the  West  Neebish  cut,  not  more 
than  ten  per  cent  of  pieces  weighing  less  than 
20  lbs.  shall  be  accepted  in  any  load.     If  ob- 


tained from  a  quarry,  at  least  50  per  cent  of 
the  rip  rap  will  be  in  pieces  exceeding  one  ton 
in  weight.  On  depositing  the  rip  rap  in  the 
substructure  the  smaller  pieces  shall  be  placed 
in  the  core.  The  outer  slopes  shall  be  com- 
posed for  about  10  ft.  in  thickness  of  stone 
not  less  than  1  ton  in  weight,  and  averaging 
not  less  than  3  tons  on  the  slope  facing  Lake 
Huron.  The  core  shall  also  be  covered  for  a 
depth  of  about  4  ft.  with  stone  of  the  same 
dimensions. 

Minnesota. 

It  is  reported  that  the  Great  Northern  R.  R. 
will  soon  rebuild  No.  2  ore  dock  at  Allouez, 
making  it  a  steel  and  concrete  structure  sim- 
ilar to  the  new  No.  4. 

Missouri. 

At  a  general  election  on  Aug.  1  the  citizens 
of  the  State  of  Missouri  voted  in  favor  of  the 
proposition  to  issue  $3,500,000  of  bonds  for  a 
new  capitol  building  to  take  the  place  of  the 
one  burned  Feb.  5,  1911.  The  law  specifies 
that  the  building  shall  not  cost  more  than  $3,- 
000,000  (the  other  $500,000  is  set  aside  for  the 
purchase  of  additional  land  and  furnishings). 
The  capitol  must  be  constructed  of  granite  or 
stone,  or  both,  and  be  made  as  nearly  fireproof 
as  possible.  Missouri  granite  and  stone  must 
be  used  in  the  construction  of  the  building,  and 
the  preference  must  be  given  to  other  Missouri 
material  where  it  can  be  obtained  at  a  reason- 
able market  price. 

New  Jersey. 

°f«Bids  will  be  received  until  4  p.  m.,  Aug. 
23,  by  Mayor  and  City  Council,  Hoboken,  N. 
J.,  for  the  alteration  and  erection  of  new  addi- 
tions to  the  present  city  hall  in  the  city,  in- 
cluding work  and  material,  according  to 
plans  end  specifications  on  file  with  J.  H. 
Londrigan,  city  clerk,  and  at  the  office  of 
Schneider  &  Pieffenbach,  220  Broadway,  New 
York  City. 

•{•The  Board  of  Education  of  North  Arling- 
ton, N.  J.,  will  receive  bids  until  8  o'clock  p. 
111.,  Aug.  21,  for  the  erection  and  completion 
of  the  new  North  Arlington  school,  to  be 
erected  on  the  easterly  side  of  Kearny  Ave., 
adjoining  present  school  property.  Bids  must 
be  accompanied  by  5  per  cent  of  the  bid.  Jo- 
seph Kennedy.  10  North  Fourth  St.,  Harrison, 
X.  J.,  is  architect. 

New  York. 

►{•Bids  will  be  received  until  2  p.  m.,  Aug. 
11,  by  Henry  S.  Thompson,  commissioner  of 
Water  Supply.  Gas  and  Electricity,  borough  of 
Manhattan,  New  York  city,  for  furnishing  and 
delivering  1,000  cast  iron  lamp  posts  and 
parts  thereof. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
25,  by  James  Knox  Taylor,  Supervising 
Architect,  1  reasury  Pepartment,  Washington, 
P.  C,  for  the  installation  of  a  conduit  and 
wiring  system  for  light  and  power  and  con- 
duits for  standard  clock,  telephone,  bell, 
vault  protection,  fire  alarm  and  telegraph  sys- 
tems in  the  New  U.  S.  Postoffice  at  New 
York,  N.  Y.,  in  accordance  with  drawings 
and  specifications  on  file  with  McKim,  Meade 
&  White,  160  Fifth  Ave.,  New  York  City. 

Ohio. 

®The  Board  of  Park  Commissioners  of 
Cincinnati.  O.,  has  awarded  the  contract  for 
the  construction  of  the  central  operating  plant 
for  the  park  department  in  Gilbert  Ave., 
opposite  the  Eden  Park  entrance,  to  Roos 
Bros.,  Cincinnati,  at  $34,400.  The  contract 
includes  the  grading  and  excavating,  the  con- 
struction of  a  retaining  wall  and  the  erection 
of  shelter  sheds  and  stables. 

Texas. 

The  Passenger  Pier  Association,  Texas  City, 
Tex.,  recently  chartered  with  a  capita!  stock 
of  $15,000,  lias  had  plans  prepared  for  the 
construction  at  the  foot  of  8th  Ave.,  North 
Texas  City,  of  a  pier  to  be  12  ft.  high  at  mean 
low  tide.  16  ft.  wide,  and  extending  1.100  ft. 
(  ut  into  the  bay  in  a  southeasterly  direction, 
diagonally  from  the  shore  line.  At  the  outer 
end  there  is  to  be  a  wharf  and  ferry  boat  land- 
ing 50x50  ft.  Creosoted  material  is  to  be  used 
throughout. 


The  Commissioners  Court  of  Cameron 
County,  Brownsville,  is  to  be  petitioned  to 
order  an  election  for  the  purpose  of  authoriz- 
ing the  issuance  of  $25(1,000  worth  of  bonds 
with  which  to  build  a  new  court  house  and 
jail. 

Utah. 

The  Utah  Metal  Co.,  which  is  driving  a 
drain  and  operating  tunnel  from  the  Tooele 
side  of  the  Oquirrh  Mountain  Range,  has  made 
a  progress  of  about  one  mile.  It  is  under- 
stood that  plans  are  now  being  made  to  begin 
tunnel  work  on  the  Bingham  side.  A  dis- 
tance of  about  6,000  ft.  will  have  to  be  driven 
before  the  two  headings  will  meet.  E.  P. 
Jennings,  P.  O.  Box  841,  Salt  Lake  City, 
Utah,  is  Consulting  Engineer. 

Vermont. 

»$«Bids  will  be  received  Aug.  14  until  10  a. 
m.,  by  Constructing  Quartermaster  R.  J.  Flem- 
ing. Fort  Ethan  Allen,  Vt.,  for  removing  old 
boilers  and  furnishing  and  installing  four  No. 
30  Century  boilers  in  barracks. 

®The  Cole-Mortland  Co.,  of  Bennington, 
Vt.,  has  been  awarded  a  contract  for  the  con- 
struction of  a  concrete  block  church  at  Pow- 
nal,  Vt.  The  building  with  the  exception  of 
interior  trim  will  be  entirely  of  concrete. 
Virginia. 

•{•Bids  will  be  received  until  noon,  Sept.  5, 
by  Committee  on  Improvement  of  James 
River  at  the  office  of  Charles  E.  Boiling, 
Chief  Engineer,  Richmond,  Va..  for  doing 
certain  dredging  along  the  left  shore  of  James 
River  to  Nicholson  St. 

Wisconsin. 

®Whitney  Bros.,  Superior,  Wis.,  have  been 
awarded  a  contract  by  the  Carnegie  Fuel  Co., 
Puluth,  Minn.,  for  the  foundation  work  for 
new  coal  docks  to  be  built  at  50th  Ave.,  West 
Puluth.  The  contract  amounts  to  about 
$100,000  and  Whitney  Bros,  will  use  in  the 
work  4,000  piles;  1.000,000  ft.  of  timber  and 
5,000  to  0,000  cu.  yds.  of  concrete.  The  dock 
is  to  be  400  ft.  wide  and  3,000  ft.  long  with  a 
capacity  for  the  storage  of  1,000,000  tons  of 
coal. 

Wyoming. 

Following  bids  were  received  July  28  by  the 
Supervising  Architect,  U.  S.  Treasury  Pepart- 
ment, Washington.  P.  C,  for  the  construction 
of  the  public  building  at  Rock  Springs.  W"0. : 
Pieter  &  Wenzel,  of  Wichita,  Kan.,  limestone, 
"66,500;  sandstone.  $07,550.  The  Northwest- 
ern Construction  Co.  of  Kearney,  Neb.,  $77,- 
000  and  $80,000.  George  Henchliff.  of  Chi- 
cago, $70,900  and  $70,400. 

Canada. 

^•Bids  will  be  received  until  noon,  Aug.  14, 
by  H.  C.  Adams,  Secy.-Trea.^..  Battleford, 
Sask.,  for  supplying  necessary  labor  and  ma- 
terial for  the  construction  of  a  town  hall  in 
accordance  with  plans  and  specifications  on 
file  with  William  Kitson,  Town  Engineer,  and 
Gorman,  Clancev  &  Grindlev,  Edmonton, 
Alta. 

*J«Bids  will  be  received  until  noon,  Aug.  12, 
by  Burke,  Horwood  &  White,  Architects,  28 
Toronto  St.,  Toronto,  Ont.,  for  furnishing 
for  the  Hudson  Bay  Company's  Pepartment 
Store,  Calgary,  Alta.  Boilers,  Engines,  Py- 
namos.  Switchboard,  Storage  Battery,  electric 
wiring,  vacuum  cleaning,  pneumatic  tubes, 
sprinklers,  steam  fitting,  plumbing,  refrigera- 
tion steel  smokestack. 

®Peter  Arnot,  Toronto.  Ont.,  has  been 
awarded  the  contract  for  constructing  a  sea 
wall  in  Lake  Ontario  in  the  vicinity  of  the 
Exhibition  grounds  for  the  City  of  Toronto. 
Bids  were  opened  July  3. 

®The  Union  Construction  Co..  Ltd.,  Ottawa. 
Ont.,  has  been  awarded  the  contract  by  the 
Pepartment  of  Public  Works  of  Canada  for 
constructing  a  wharf  and  stone  j pproach  at 
Beaumaris.  Muskoka.  Ont.  The  contract  price 
is  $23,994. 

®The  Public  Works  Pepartment  of  Canada 
has  awarded  a  contract  to  the  Thunder  Bay 
Contracting  Co..  Ltd.,  Port  Arthur.  Ont..  for 
constructing  a  breakwater  at  Ba/e  Point,  Port 
Arthur  Harbor.  Ont. 


•j«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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TRADE  NOTES. 

The  Barron  &  Cole  Co.,  New  York,  has  just 
taken  on  the  Eastern,  Southern  and  Canadian 
sales  managership  for  the  Youngstown  Car  & 
Mfg.  Co. 

The  Chicago  Pneumatic  Tool  Co.,  Chicago, 
III.,  announces  an  important  change  in  the 
trade  designation  of  the  air  compressors  which 
it  manufactures,  which  heretofore  have  been 
known  as  the  Franklin  compressors,  the  com- 
pressor works,  being  located  at  Franklin,  Pa. 
Because  of  the  fact  that  its  pneumatic  tools, 
electric  drills,  rock  drills  and  other  articles 
of  manufacture  are  invariably  identified  with 
the  name  of  the  company,  it  has  been  deter- 
mined to  hereafter  use  the  trade  name  "Chi- 
cago Pneumatic"  as  applying  also  to  their  air 
compressor  product. 

The  Cement  Products  Exhibition  Co.,  72  West 
Adams  St.,  Chicago,  has  assured  the  prospec- 
tive exhibitors  at  the  New  York  Cement  Show 
that  the  sale  of  Madison  Square  Garden  will 
not  affect  the  holding  of  the  New  York  exhi- 
bition in  this  building.  While  most  of  the  re- 
ports which  have  been  circulated  during  the 
last  three  years  that  Madison  Square  Garden 
was  to  be  demolished  seem  to  be  untrue,  it  is 
a  fact  that  a  New  York  syndicate  has  recently 
arranged  to  purchase  the  building  with  the 
intention  of  erecting  a  big  office  building  in  its 
place.  The  contiact  for  the  purchase  of  the 
property,  however,  will  not  become  operative 
until  about  March  1,  1912.  which  is  several 
weeks  after  the  dates  set  for  the  New  York 
exhibition.  The  coming  show  will  be  the  last 
time  the  cement  gathering  will  be  held  in  the 
celebrated  old  structure  on  Madison  Ave.  and 
27th  St.,  New  York. 

Alonzo  Pawling.  President  and  Treasurer  of 
the  Pawling  &  Harnischfeger  Co..  Milwaukee, 
and  for  many  years  a  prominent  figure  in  the 
machinery  field,  has  disposed  of  his  interests 
in  the  company  and  retired  from  business  life. 
Mr.  Pawling's  withdrawal  from  the  business 
world  will  mean  a  distinct  loss  to  the  many 
friends  he  has  made  during  his  long  and  suc- 
cessful career  as  one  of  the  foremost  manu- 
facturers of  the  middle  west.  In  December, 
ISM.  Air  Pawling,  together  with  Mr.  Henry 
Harnischfeger,  founded  the  Pawling  &  Harn- 
ischfeger Company  under  the  firm  name  of 
Pawling  &  Harnischfeger.  From  a  small  be- 
ginning the  concern  has  grown  to  large  propor- 
tions. Mr.  Harnischfeger  becomes  President 
and  Treasurer  of  the  company;  Mr.  W.  H. 
Hassenplug.  Vice  President;  F.  P.  Breck.  Sec- 
ond Vice  President;  and  S.  H.  Squier,  Secretary. 
There  will  be  no'  changes  in  the  policy  of  the 
company  or  its  organization  other  than  given 
above. 

The  annual  repot  t  of  J.  G.  White  &  Co.,  Ltd., 
of  London,  recently  presented  at  the  company's 
12th  ordinary  general  meeting  by  its  chairman. 
Mr.  J.  G.  White,  shows  the  phenomenal  suc- 
cess of  an  engineering  firm  of  American  origin, 
though  operating  entirely  as  a  British  company. 
The  English  company,  is  the  duvet  outcome  of 
the  successful  operations  of  J.  7l.  Wh|e  &  Co.. 
Inc.,  Of  New  York  in  foreign  territory.  Organ- 
ized in  1900,  the  Knglish  company  was  equipped 
to   undertake  the  largest   problems  in   the  field 

01  consulting,  designing  and  supervising  engi- 
neering and  construction  as  well  as  the  opera- 
tion "f  public  service  properties  and  participa- 
tion in  financing  such  properties.  The  Knglish 
company  has  this  year  declared  a  total  divi- 
dend of  12  per  cent  on   its  preferred  stock  and 

02  per  cent  on  its  common  stock,  after  which 
the  net  earnings  for  the  year  have  been  suf- 
ficient to  write  off  the  balance  of  "Purchase,  of 
Business"  account  and  increase  the  special  re- 
serve and  surplus  account  to  an  amount  equal- 
ing the  total  dividends  paid.  This  has  been 
il«ii,e  alter  making  ample  provision  for  contin- 
gencies and  without  writing  up  the  value  of 
Securities  owned.  Some  of  these  securities  nave 
increased  materially  during  the  year,  so  that 
even  greater  profits  were  actually  made,  al- 
though not  realized,  and  consequent l\  not  con- 
sidered as  earned.  The  market  value  of  the 
ordinary    Shares,    par   value    .CI.    has  imnnsnl 

from  t,  i  - »;::  in  unit;  to  67-43  in  1911.  The 
.  halrman  In  his  report,  stated  in  part:  "The 
net  profit  for  the  year  amounts  to  L'.M.HIi;  as 
against  COI.XOI  for  la*t  year;  the  quick  assets 
of  the  company  In  the  form  of  cash  und  loans 
against  securities,  amount  to  C I :!';.:',:; I .  an  in- 
erease  of  about  C I  K.000  over  the  ligun  s  shown 
In  tin    preceding  year.     This  quick  asset  item  is 

nearl]    double   the  total  single-creditor  lie  n 

the  other  side  of  the  balance  sheet.  The  Hume 
Inl  Investments  stands  at  £150,781,  which  Is 
alHo  considerably  mort  than  twice  the  com- 
pany's total  debts.  This  Item  shows  an  In- 
■  lease  of  a  ppl  ovinia  tely  .C2>i,000  over  last  Mar 
Inning  the  lay,  years  of  the  company's  life, 
Including  tin-  distribution  recommended  In  the 
report,  the  company  Will  have  paid  out  In  divi- 
dends   C  100. 70S  and   has   retained    In    the  busl- 

im-hh  i*it  of  profits,  1 1X2.7*7.  The  director!  be- 
lieve in  continuing  the  policy  of  building  up 
reserves  ami  therefore  propose  that  of  tbe  sum 
of  tss.Kii  now  available  for  distribution,  BIB 

  I„    allocated   to   wilting  off   the   balance  ol 

purchase  of  IninlneHM  account  and  a  furthei 
LIT,, 000   be   placed    to   the   credll    of  II   new  re- 

.,.  ,   account   for  the  equalisation  of  future 


dividends.  This  total  sum  of  £30,000  having 
been  set  aside,  your  directors  recommend  a 
dividend  of  7  per  cent  for  the  half-year  on  both 
the  preferred  and  ordinary  shares,  making, 
with  the  interim  dividend  of  5  per  cent  paid 
January  1st,  a  total  distribution  of  12  per  cent 
for  the  year.  As  you  know,  the  preferred  shares 
are  accumulative  as  to  6  per  cent  and  there- 
fore they  share  with  the  ordinary  up  to  a  total 
distribution  of  12  per  cent,  the  ordinarv  being 
entitled  to  remaining  surplus  profits.  We  fur- 
ther recommend  an  extra  dividend  of  10s.  per 
share  of  50  per  cent  on  the  ordinary  shares, 
making  a  total  of  62  per  cent  for  the  year,  leav- 
ing the  balance  of  £1!»,S12  to  be  carried  for- 
ward to  next  year's  accounts." 


WATER  WORKS. 

Sealed  bids  will  be  received  at  my  of- 
fice at  Manhattan.  Montana,  until  7::;o 
o'clock  p.  m.,  on  September  1th,  1911,  for 
the  construction  of  a  gravity  system  of 
water  supply  for  the  town  of  .Manhattan. 
Montana,  in  accordance  with  the  plans 
and  specifications  on  file  in  my  office. 
All  bids  to  be  on  blank  forms  which  are 
not  to  be  detached  from  the  specifica- 
tions. All  bids  to  be  accompanied  by  a 
certified  check  in  the  sum  of  ."i  per  cent  of 
the  amount  of  the  bid.  payable  to  the 
undersigned.     The   right   is   reserved  to 


PAVING. 

OFFICE   OF   THE   STATE  HIGHWAY 
COMMISSION. 

Richmond,  Va. 

Bids  will  be  received  by  the  under- 
signed and  the  Board  of  Supervisors  of 
Wise  County,  at  the  Clerk's  office  at 
Wise,  Va.,  up  to  11  a.  m.,  Wednesday, 
August  23,  1911,  for  the  construction  of 
two  hundred  and  seventy-two  thousand 
(272,000)  sq.  yds.  of  macadam  to  be  laid 
on  roadbed  already  graded,  in  groups  as 
follows: 

Wise  Group,  49,869  sq.  yds. 

Norton  Group,  33,441  sq.  yds. 

Coeburn  Group,  69,523  sq.  yds. 

Big  Stone  Gap  Group,  88,590  sq.  yds. 

Appalachia  Group,  30,508  sq.  yds. 

Quarry  rights  will  be  furnished  to  the 
contractor  free  of  cost  at  the  most  con- 
venient points  obtainable. 

Bids  on  each  separate  group  must  be 
accompanied  with  a  certified  check,  pay- 
able to  the  Chairman  of  the  Board  of 
Supervisors  of  Wise  County,  in  the  sum 
of  five  hundred  ($500) .  dollars;  but  a  cer- 
tified checks  in  the  sum  of  fifteen  hun- 
dred ($1,500)  dollars  will  entitle  the  bid- 
der to  bid  on  three  (3)  or  more  groups: 
this  as  a  guaranty  of  acceptance  and 
performance  of  the  contract  by  the  party 
to  whom  it  may  be  awarded,  and  his  fail- 
ure to  execute  said  contract  will  forfeit 
said  check. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

Specifications  and  "Instructions  to  Bid- 
ders" may  be  had  on  application  to  the 
County  Engineer  at  Norton,  Va. 

STATE  HIGHWAY  COMMISSIONER. 


WATER    MAINS    AND  SEWAGE 
PUMPING  STATION. 

Minot,  X.  D. 
Sealed  proposals  will  be  received  at  the 
office  of  the  City  Auditor  of  the  City  of 
Minot.  N.  D.,  up  to  7:30  o'clock  1\  M„ 
August  28th,   1911,   for  the  construction 

of  10,0110  ft.  of  water  main  extensions  and 
for  the  construction  of  a  sewage  pumping 
station.  Estimated  cost  of  above  work, 
$20,000. 

Information  relating  to  the  work  can 
In    obtained  i  n  nn  the  Ci  t\    Engineer,  Mi 
not,  N.  D. 

By  order  of  tin-  Hoard  of  City  Commis- 
sioners, L..J.  THOMPSON, 

City   A  uditor. 

WANTED— BIDS  ON  DITCHING. 

Okobojl,  Iowa. 
Bids  wanted   on   two   (2)   miles  of  ditch 
21  ft.   wide  by  ti   to  S  deep.  78,000  yds.  of 
dirt,   On   Wesl    OkobeJI.     Plenty  of  water 
Bl  the  dredge  can  start  in  the  lake.  Shall 

close  contract  for  work  about  Aug.  tBth. 

,i    A.  BECK. 


r  S<  Engineer  Office,  Louisville,  K>  . 
August  7i  1911.  Sealed  proposals  for  eon- 
utructlng    look    and    dam  No    i*.  Ohio 

River,    near    Henderson.    Ky  .    Hill    be  re 

calved  at  this  office  unin  ii  a  m  (cen- 
tral time).  September  7.  1911,  and  then 
publicly    opened       Information    on  appl) 

cation,    i,vtie  Brown,  Cspt,  Engrs, 


reject  any  and  all  bids.    Plans  may  also 
be  seen  and  specification  and  form  of  bid 
obtained  at  the  office  of  C.  M.  Thorpe. 
Engineer,  Bozeman.  Montana. 
By  order  of  the  Town  Council 
Dated  August  7th.  1911. 

R.   H.  DEAN. 
Town  Clerk. 

WATER  WORKS. 

Reed  City.  Mich.,  Aug.  1.  1911. 
Sealed  proposals  will  be  received  up  to 
1  p.  m.,  Aug.  21.  1911,  by  the  Reed  City. 
Michigan,  water  board  for  constructing 
12-in.  suction  pipe  and  inlet,  65  ft.  radial 
brick  or  concrete  chimney  with  breech- 
ing and  steam  water  pump,  according  to 
plans  and  specifications  in  hands  of  wa- 
ter board. 

The  right  is  reserved  to  reject  an>  or 
all   bids.  J.   L.  RAYFl'SE. 

6-lt  ■  *  Chairman. 

HARD  SURFACE  PAVING. 

Tentative  bids  will  be  received  by  the 
City  Council,  of  the  City  of  Lewiston. 
Idaho,  for  approximately  19.000  sq.  yds.  Of 
hard  surface  paving.  Bids  to  be  opened 
at  8  o'clock  p.  m..  September  6th,  1911. 
All  hard  surface  paving  companies  are 
invited  to  submit  a  bid. 

Address  all  bids  to  the  undersigned  at 
Lewiston,  Idaho. 

Dated    this  3d   day   of   August.  1911. 

C.   F.  DE'LAND. 

City  Clerk. 


PAVING. 

Proposals  are  invited  up  to  August  21st, 
1911,  by  City  of  Albuquerque.  New  Mex- 
ico, for  paving  and  guttering  Twenty-five 
Thousand  (25.000)  square  yards  approxi- 
mately. 

Specifications  for  brick,  creosote,  wood 
blocks,  asphalt  macadam,  sheet  asphalt 
and  bltulithic  can  be  obtained  from  John 
is.  McManus,  City  Clerk,  Albuquerque, 
N.  M. 


THE  CITY  OF  FORT  WORTH.  TEXAS, 
will  receive  sealed  bids  until  Sept.  5tS. 
1911,  for  construction  of  a  dam  contain- 
ing about  300,000  cubic  yards  of  earth 
work  and  60,000  cubic  yards  of  masonry 
Also  concrete  pipe  line  about  6V4  miles 
long. 

Details  on  application  to  THE  BOARD 
OF  ENGINEERS.  CITY  HAI.L  FORT 
WORTH.  TEXAS. 


1'.  S  ENG1NWEK  OFFICE.  Dululli. 
Minn..  July  28,  1911.  Sealed  proposals  for 
construction  of  the  wooden  screw  gaso- 
line tug  "Patrol"  will  be  received  at  this 
office  until  12  m..  Aug.  28,  1911.  and  then 
imbllelv  opened  information  on  applica- 
tion    FRANCIS  It.  SIH'NK,  Mai.  Engr«. 


U.  S.  ENG1NEEH  OFFICE.  Chicago. 
III..  July  29,  1911.  Sealed  proposals  for 
limber  supers! met urr  and  pile  protection 
In  harbor  n  t  Michigan  City,  lnd.,  will  be 
received  here  until  10  a.  111..  Aug.  29.  1911. 
Information  on  application.  GEO.  A. 
/.INN.   I.I    Col.,  Engrs. 
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All  of  the   big  railroad 
The  Doings    jobs,  contracts    for  which 
Doing's         have  been  let  in  the  past 
f  ,  few  days,  seem  to    be  lo- 

ot tne  cated  across  the  Canadian 

Week.  border.     Chief    of  these 

Canadian  contracts  is  the 
one  let  by  the  Dominion  Government  for  the 
construction  of  the  first  section  of  the  Hudson 
Bay  Ry.  This  section  extends  from  Pass 
Mission  to  Thicket  Portage,  is  185  miles  long 
and  is  estimated  to  cost  $3,000,000.  An  even 
larger  contract  than  this  is  the  one  reported  to 
have  been  secured  by  Foley,  Welch  &  Stewart, 
St.  Paul,  Minn.  This  latter  contract  calls  for 
the  construction  of  415  miles  of  line  in  British 
Columbia  for  the  Grand  Trunk  Pacific.  In 
addition  to  the  above  the  Department  of  Rail- 
ways and  Canals  is  calling  for  tenders  until 
Sept.  20  for  the  construction  of  two  branch 
lines  of  the  Intercolonial  Ry.  in  eastern  Nova 
Scotia.  The  estimated  cost  of  these  branch 
lines  is  $2,000,000.  Tenders  are  also  being 
asked  by  the  Commissioners  of  the  Transcon- 
tinental Ry.  for  the  construction  in  Quebec  of 
the  terminal  station  of  that  road. 

Among  the  other  railroad  construction  con- 
tracts let  recently  are  the  following:  Homer 
Crosly,  Hinckley  Block,  Seattle,  Wash.,  for  the 
construction  of  the  Tacoma  Short  line,  an 
electric  railroad  to  run  between  Seattle  and 
Tacoma,  Wash. ;  D.  J.  Burke,  Lewistown, 
Mont.,  for  completing  the  grade  of  Lewis- 
town-Hilger  line  of  the  Chicago,  Milwaukee 
&  Puget  Sound  Ry. ;  I.  L.  McCord,  42  Broad- 
way, New  York,  for  an  extensive  piece  of 
grading  and  rock  excavation  work  at  Glen 
Onoka  for  the  Central  Railroad  of  New  Jer- 
sey;  L.  M.  Rice  &  Co.,  Central  Bldg.,  Seattle, 
Wash.,  for  constructing  40  miles  of  the  Kettle 
Valley  line  from  Bull  Creek  to  the  summit  of 
the  west  fork  of  the  Kettle  River;  A.  S.  Met- 
calfe, Montreal,  Que.,  a  $100,000  contract  for 
platform  and  canopy  covering  track  terminal 
for  new  Grand  Trunk  Ry.  station  at  Ottawa, 
Out. ;  Haney,  Quinlan  &  Robertson,  Winnipeg, 
Man.,  for  construction  of  car  shop  at  Trans- 
cona,  near  Winnipeg,  for  the  Transcontinental 
Ry. 

Quite  a  quantity  of  levee  work  is  now  be- 
ing advertised.  The  Board  of  State  Engineers 
of  Louisiana  is  calling  for  bids  on  levee  work 
involving  over  700,000  cu,  yds.  of  earth  work. 
This  work  is  divided  into  11  contracts,  seven 
being  in  the  5th  Louisiana  Levee  District,  one 
in  the  Lafourchee  Levee  District  and  three  in 
the  Grand  Prairie  Levee  District.  Bids  are 
also  being  asked  by  Maj.  H.  Burgess,  U.  S. 
Engineer,  New  Orleans,  for  527,000  cu.  yds. 
of  earthwork  in  the  Lower  Tensas  and  La- 
fourche Levee  Districts. 

Contracts  for  three  large  highway  jobs  in 
the  South  have  been  awarded  the  past  week. 
The  contract  for  constructing  28  miles  of 
gravel  roads  in  Lincoln  County,  Miss.,  was  let 
to  the  Worthington  Construction  Co.,  Brook- 
haven,  Miss.,  at  $85,000 ;  the  contract  for  con- 
structing about  85  miles  of  pike  road  in  Blount 
County,  Tennessee,  was  let  to  the  Mann  Con- 
struction Co.,  and  Thos.  O'Connor,  Knoxville. 
Tenn.,  and  the  contract  for  constructing  38 
miles  of  shell  road  in  Plaquemine  Parish,  La., 
was  let  to  M.  Garsand,  2106  Tulane  Ave.,  New 
Orleans,  La.,  at  $119,681. 

The  city  of  Nashville,  Tenn..  has  just 
awarded  a  good  sized  contract  for  the  con- 
struction of  about  7%  miles  of  30-in.  to  111-in. 
brick  trunk  sewers.  E.  T.  Lewis  Co..  Arcade 
61.  Nashville,  Tenn.,  secured  the  contract  at 
$279,633. 

Rids  were  opened  last   Thursday    by  the 


Trustees  of  the  Sanitary  District  of  Chicago, 
at  Chicago,  111.,  for  the  excavation  and  con- 
struction of  Contract  Section  4  of  the  Calu- 
met-Sag Channel,  the  work  involving  780,000 
cu.  yds.  glacial  drift  excavation,  121,000  cu. 
yds.  of  solid  rock  excavation  and  37,000  sq. 
yds.  of  rip  rap  slope.  Forschner  &  Sexton 
Co.,  Mt.  Vernon,  N.  Y.,  at  $306,670,  was  the 
low  bidder. 


Residents  of  country  towns 
_  are  beginning  to  realize  the 

Dust  advantages   of  suppressing 

Prevention    the  dust  on  the  streets  and 
,  public  highways.    In  many 

in  the  Country.  a  Httle  town>  where  not 

even  sprinkling  with  water 
has  been  employed,  special  preparations  are 
now  being  used  for  dust  prevention  purposes. 
And  the  most  interesting  feature  is  that  in 
many  cases  the  special  preparations  are  being 
put  down  by  private  individuals  and  not  at  the 
expense  of  the  town.  The  butcher,  the  grocer 
and  the  plumber,  all  having  shops  in  Main 
street,  get  together,  raise  a  fund  among  them- 
selves and  apply  a  special  preparation  to  the 
street  in  front  of  their  places  of  business.  Or 
perhaps  some  large  property  owner,  the  Chris- 
topher Columbus  of  the  town,  has  a  dust  lay- 
ing preparation  applied  to  the  street  in  front 
of  his  residence.  Other  citizens,  noting  that 
the  experiment  is  a  success  and  that  the  cost  is 
trivial,  raise  a  fund  and  put  down  the  prepara- 
tion on  the  sttieet  in  tfront  o<f  their  houses.  In 
this  way  a  considerable  part  of  the  streets  of 
the  village  is  treated  with  a  dust  laying  prep- 
eration.  It  would  seem  that  the  small  country 
town  offered  an  excellent  field  to  the  manufac- 
turers of  dust  laying  preparations.  In  introduc- 
ing a  dust  preparation  in  a  country  town  one 
fact  should  be  borne  in  mind,  and  that  is  that 
country  officials  have  original  ideas  of  their 
own  on  road  work.  The  method  of  applying 
the  preparation,  simple  though  it  be,  should 
be  carefully  explained,  and  care  should  be 
taken  that  the  directions  are  followed.  In  one 
case  in  mind  a  prominent  citizen  in  a  small 
town  bought  a  certain  preparation  and  ap- 
plied it  to  the  street  in  front  of  his  home.  He 
followed  the  directions  in  so  far  as  sweeping 
off  the  dust  went,  and  then,  having  some 
original  ideas  of  his  own,  he  applied  2  ins.  of 
dirt  and  then  the  special  preparation,  after 
which  he  rolled  the  street.  That  night  there 
was  a  hard  rain  and  the  next  day  the  promi- 
nent citizen  had  2  ins.  of  black  mud  and  the 
special  preparation  a  black  eye  as  far  as  that 
town  went. 


The  citizens  of  Atlanta, 
,  .      .        Ga.,   have   for   some  time 
Combination    Deen  considering  securing  a 
City  new   charter  which  would 

p  allow  the  city  to  adopt  the 

laovernment.  commission  plan  of  govern- 
ment. Some  of  the  citizens, 
however,  objected  to  commission  government, 
and  as  a  result  a  compromise  charter  has  been 
recommended,  which  contains  several  some- 
what interesting  features.  Some  of  the  salient 
features  of  the  proposed  new  charter  are  as 
follows :  Instead  of  the  present  general  coun- 
cil of  30  members  there  will  be  a  council  of  10 
men.  representing  the  10  wards  of  the  city, 
who  are  to  be  elected  both  in  primary  and 
regular  elections  by  vote  of  the  whole  city. 
The  council  of  10  will  be  authorized  to  enact 
ordinances  and  to  levy  taxes.  There  will  be 
an  administrative  board  of  five  members,  in- 
cluding a  mayor,  who  will  have  entire  charge 
of  the  administration  of  all  city  affairs.  The 
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members  are  to  be  chosen  by  the  people  and 
will  be  directly  responsible  to  the  people  for 
the  management  of  the  city  government.  The 
mayor  is  to  be  elected  for  a  term  of  two 
years  and  the  other  four  members  for  terms 
of  four  years.  The  councilmen  are  elected  for 
terms  of  two  years.  The  supervision  of  the 
city"s  affairs  is  divided  among  the  administra- 
tive board  as  follows :  Public  works,  includ- 
ing sewers,  streets  and  water  works ;  health, 
including  the  health  department,  sanitary  de- 
partment, hospitals  and  city  prisons;  public 
safety,  including  police  department,  fire  de- 
partment and  electric  lights;  buildings,  includ- 
ing public  buildings,  jails  and  play  grounds. 
The  mayor  will  have  general  supervision  of 
public  affairs,  including  finance.  The  admin- 
istrative board  will  have  charge  of  the  money 
from  the  taxes,  will  prepare  the  budgets  and 
allot  the  necessary  amounts  to  each  of  the  de- 
partments of  the  city  government.  Each 
member  of  the  board  is  required  to  give  bond 
in  the  sum  of  $25,000  and  the  member  in 
charge  of  each  department  is  required  to  pub- 
lish monthly  statements  of  all  expenditures  in 
his  department.  The  recall  of  members  of 
the  administrative  board  is  provided  for  as 
follows :  When  seven  of  the  ten  members  of 
the  council  deem  it  advisable  that  a  board 
member  be  recalled  they  shall  -  publish  the 
reasons  on  which  they  base  their  conclusions, 
and  then  call  an  election  at  which  the  citizens 
shall  determine  whether  or  not  the  member 
shall  be  recalled.  The  proposed  new  charter 
provides  that  no  public  utility  franchise  of 
any  kind  can  be  granted  for  a  period  longer 
than  30  years.  It  must  receive  a  majority 
vote  of  the  five  board  members  and  of  the 
council,  after  which  it  must  be  approved  by 
the  mayor,  whose  veto  can  be  overridden  only 
by  a  two-thirds  vote  of  the  council. 


This  is  how  the  bids  on  a 

Letting  a      $1,000,000  contract  were  re- 

<Kt  nnnnnn  "ived,  according  to  the 
*i ,000,000     author  of  a  thrilling  story 

Contract.  in  one  of  the  current  pop- 
ular magazines: 
*  *  *  "You  see,"  he  began;  "I'm  engineer 
in  chief  for  the  Midland  Construction  Company. 
"We've  been  figuring  on  a  big  job  that's  to  be 
done  out  West.  This  man  that  you  have  called 
Pounds   is  my  cousin.     He   lives     out  there. 

About  two  weeks  ago  I  wrote  him  a  letter  

quite  a  family  affair— and  in  it  I  accidentally 
mentioned  the  job,  giving  him  the  exact  figure 
at  which  I  intended  to  bid.    Two  days  later  I 

discovered  that  he  was  connected  with  in  fact 

was  president  of — a  construction  company  here 
in  New  York — quite  a  recent  venture  of  his. 
The  chairman  of  the  board  of  directors  of  the 
company  which  has  this  work  in  charge  was 
to  be  in  New  York  for  ten  minutes  this  morn- 
ing to  receive  the  bids.  He  had  been  in  "Wash- 
ington to  confer  with  some  of  the  big  politicians 
and  was  on  his  way  West.  No  bids  would  be 
received  by  him  after  6  o'clock  this  morning." 


Plalis  are  being  drawn  in  the  office  of  W.  J. 
Harder,  City  Engineer,  New  Orleans,  La.,  for 
a  seawall  and  parkway  from  West  End,  New 
Orleans  to  Spanish  Fort.  The  seawall  will 
be  over  9,000  ft.  long  and  1,000  feet  out  from 
the  private  property  line.  To  finance  the  pro- 
ject, it  is  suggested  that  under  the  authority 
of  the  Legislature  and  without  requiring  a 
vote  cf  the  city,  a  drainage  district  might  be 
created  and  the  money  now  paid  in  levee  taxes 
he  diverted  into  a  fund  by  which  bonds  might 
be  issued  to  earn-  out  the  improvement. 
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Alabama. 

Engineers  in  the  employ  of  the  Alger-Sul- 
livan Land  Co.  are  making  surveys  for  an  ex- 
tension of  the  railroad  of  Cedar  Creek  Mill 
Co.  which  terminates  about  15  miles  north- 
east of  Evergreen,  to  the  extreme  northwest- 
ern part  of  Conecuh  county.  The  line  when 
completed,  will  extend  through  Conecuh  and 
Escambia  counties,  a  distance  of  approximate- 
ly 65  miles. 

The  Atlanta,  Birmingham  &  Atlantic  R.  R., 
Alex  Bonnyman,  General  Manager,  Atlanta, 
Ga.,  has  made  survevs  for  a  spur  line  from 
Harpersville,  in  Shelby  county,  to  a  new  mine 
to  be  opened  four  miles  from  the  main  line 
of  the  road. 

City  Council  of  Huntsville,  Ala.,  has  grant- 
ed the  right  of  way  for  the«coristruction  of  a 
spur  into  the  yards  of  the  Huntsville  Ice  fac- 
tory, the  pumping  station  and  other  nearby 
plants  to  the  Nashville,  Chattanooga  &  St. 
Louis  R.  R.  . 

The  petition  of  the  Mobile  Terminal  Ry. 
Co.  for  the  necessary  franchise  to  enter  the 
city  was  granted  by  the  City  Council  of  Mo- 
bile,. Ala.  J.  T.  Cochrane  is  President  of  the 
company. 

Arizona. 

Plans  for  the  proposed  line  of  the  Navajo 
Southern  R.  R.  are  now  waiting  decision  of 
the  U.  S.  Government  regarding  the  right-of- 
way  across  public  land.  Nothing  definite  has 
been  done  as  regards  construction.  This  line 
will  be  about  76  miles  long  and  will  extend 
from  Holbrook,  Ariz.,  as  noted  in  our  Aug. 
2  issue.  W.  H.  Clark,  Holbrook,  Ariz.,  is 
Secretary. 

Arkansas. 

®The  Kansas  City  Southern  Ry  Co.,  has 
awarded  the  contract  for  the  construction  of 
its  union  passenger  station  at  Fort  Smith.  Ark., 
to  T.  T.  Reddick,  Fort  Smith,  Ark.,  at  $97,877. 
The  construction  of  the  building,  tracks  and 
terminals  will  necessitate  an  -expenditure  of 
about  $200,000. 

Frank  S.  Yantis,  Dardanelle,  Ark ,  Super- 
intendent of  the  Dardanelle,  Ola  &  Southern 
Ry.,  at  present  operating  15  miles  of  line,  is 
reported  to  have  secured  necessary  right-of- 
way  for  «n  extension  from  Dardanelle  tQ 
Srrantop,  Ark. 

California. 

Construction  work  has  been  started  for  the 
roadbed  of  the  municipal  Geary  St.  electric 
railwav  at  San  Francisco.  The  work  is  being 
dons  by  day  labor,  E.  S.  Hurley  being  the 
engineer  in  charge  of  construction. 

The  Southern  Pacific  Ry.  is  rushing  the 
work  of  securing  the  right-of-way  for  its 
Colusa  &  Hamilton  Ry.  The  incorporation  of 
the  company  was  noted  in  our  Aug.  2  issue. 
The  line  is  to  be  61  miles  long. 

Preliminary  surveys  have  been  stated  from 
Woodland  for  the  proposed  line  of  the  Sacra- 
mento Valley  West  Side  Ry  Three  lines  will 
he  run  between  Red  Bluff  and  Woodland  from 
which  a  permanent  route  will  be  selected  1  he 
road  is  estimated  to  be  about  120  miles  m 
length  and  no  difficulty  is  expected  in  a  fa- 
vorable route  for  construction  and  traffic  tor 
the  road.  Melville  Ddzier,  Sacramento,  is 
Engineer.  _,  .     .  . 

1,  ie  believed  in  Nevada  C  ity,  Cal..  that  the 
Southern  Pacific  Ky.  Co.  is  planning  the  con 
Struction  of  a  branch  line  to  the  city.  he 
,  ,,t  off  between  New  Castle  and  <  otfaN  is 
aboul  complete  but  contrary  to  the  expecta 

lion  of  parties  interested,  no  progress  is  being 
made  bevond  the  latter  city. 

The  engineers  surveying  the  proposed  route 
,,f  the  "Walker"  1<    R  have  finished  the  work 

;,,„l  contrary  to  expectations  they  did  not  fol- 
low Ibe  Sacramento  River  as  the  route  was 
HOI  Dracti.able.    Their  survey  line  crosses  the 

Sacramento  River  just  above  Balls  Ferry,  and 

 m        With   foe    Southern   Pacific   line  at 

1  „,..,„*  1  C;,l  .  or  near  ilverr    R  II  Brown, 


Chief  Engineer  of  the  crew,  says  that  they 
will  go  back  to  the  summit  on  the  Tamarack- 
Road  some  60  miles  east  and  begin  the  final 
survey  for  the  road,  which,  without  doubt, 
will  be  made  along  the  same  line  as  run  in 
the  preliminary  survey.  From  the  summit 
back  into  the  Fall  River-Burney  valley  coun- 
try, the  final  survey  has  already  been  made. 
Clinton  Walker  is  the  Chief  Director  of  the 
work.  There  are  18  surveyors  at  Balls  Ferry 
and  another  crew  some  few  miles  out  towards 
Millville. 

A  representative  of  the  Santa  Fe  System  has 
submitted  a  proposition  to  the  property  owners 
offering  to  build  a  branch  from  the  main  line 
near  Solita  or  Angiola  to  Alpaugh,  Cal.,  pro- 
viding a  bonus  of  $1  per  acre  of  about  $1,000 
per  mile  be  given.  It  is  also  reported  in  this 
connection  that  the  Santa  Fe  is  laying  plans 
ahead  to  run  the  proposed  branch  across  the 
swamp  countrv  to  the  Lost  Hills.  This  would 
be  about  15  to  18  miles  farther.  Such  a  road 
would  run  across  almost  level  country,  and  the 
cost  of  grading  a  roadbed  would  be  very  small 
indeed,  except  where  it  might  be  necessary  to 
build  an  embankment  or  a  trestle  in  crossing 
the  swamp. 

It  is  reported  in  Bakersfield,  Cal.,  that  the 
Western  Pacific  has  purchased  the  Bakersfield 
&  Ventura  R.  R.  and  rights  of  way  extending 
along  the  Santa  Clara  Valley  to  the  Big  Sespe 
Canvon  and  on  through  Fort  Tejon  Pass  south 
of  the  city.  It  is  also  said  they  have  acquired 
a  right  of  way  from  Oxnard  along  the  South 
Mountain  on  the  south  side  of  the  Santa  Clara 
Valley,  crossing  the  river  near  Santa  Paula 
and  thence  extending  up  the  Big  Sespe  to  the 
Tejon  Canyon,  through  the  Devil's  Gate  and 
winding  up'the  Tejon  Pass  on  easy  grade,  the 
heaviest  part  of  which  will  be  only  1%  per 
cent.  There.  >is.  only  one  short  tunnel  to  be  . 
built,  it  is  stated,  between  Los  Angeles  and 
Bakersfield. 

The  Santa  Fe  System  has  announced  that 
arrangements  have  been  completed  for  the  en- 
largement of  the  shops  and  yards  at  Richmond, 
Cal.  Work  will  be  started  in  about  a  month. 
H.  C.  Phillips,  Los  Angeles,  Cal.,  is  Chief  En- 
gineer. 

Colorado, 

®P.  J.  Cain,  Walden.  Colo.,  as  noted  in  pre- 
vious issues,  has  the  contract  for  work  on  the 
Larame.  Hahns  Peak  &  Pacific  Ry.  from  Wal- 
den, Colo.,  to  Hebron,  Colo.  The  contract  in- 
cludes 150,000  cu.  yds.  of  earth  excavation  and 
a  like  amount  of  embankment.  The  work  is 
all  covered,  the  following  being  sub-con- 
tractors: J.  F.  Harrison,  Walden,  Colo.;  F. 
E  Hunter,  Walden,  Colo.;  J.  A.  Pittman. 
Walden.  Colo.;  Carlson  &  Miller,  Walden, 
Colo  ;  Morris  &  O'Reily,  Walden,  Colo. :  John 
Hoem,  Walden,  Colo.  Mr.  Cain  at  present  has 
15  miles  of  light  work,  but  will  probably  be 
awarded  additional  work. 

The  Trinidad  Transmission  Railway  &  Gas 
Co.  of  Trinidad,  with  a  capital  stock  of 
$1,(1110,(1(10,  has  filed  its  articles  of  incorpora- 
tion. This  company  recently  took  over  the 
properties  of  the  Southern  Colorado  Railway. 
Light  &  Power  Co..  and  will  operate  in  Las 
\niinas,  Heurfano,  Pueblo,  Fremont  and  Den- 
ver counties.  The  company  is  organized  to 
engage  in  the  electric  light  and  street  railwav 

business  in  the  state  of  Colorado.  The  incor- 
porators are  C.   II.  Williams.  R.   IL  W.dde 
camp.  John  M.  Cates,  C.  W.  Collins  and  A.  S. 
Brooks.  _  _     _  .. 

[(.  \    Bvllesbv  &  Co.  Bic.  20< >  S.  La  Salle 
St    Chicago,  III.,  owners  of  the  street  railwav 

hystem  at  Pueblo,  are  understood  to  be  planning 

1,,  extend  the  West  Abricndo  car  line  tO  City 
Park,  and  the  Main  St    line  to  Mineral  I  alaec 
park     Other  improvements  are  also  proposed. 
Preparations  are   being   made   to  clear  the 

iround  for  the  freight  v.-.rds  ot  the  Denver, 

I  ,,  ,,,,„■  .V  Northwestern  R  K  between  Nurd 
;md  Fourth  Sts.  and  Seventh  and  1'Mh  \ves.. 

Greeley.  I  old 


Florida. 

The  Tampa  Northern  R.  R.,  M.  F.  Amorous, 
President,  Tampa,  Fla.,  is  understood  to  have 
completed  financial  arrangements  for  the  con- 
struction of  its  proposed  extension  from 
Brooksville  via  Lake  Stafford  to  Inverness, 
from  which  point  trackage  arrangements  with 
the  Seaboard  Air  Line  will  enable  the  company 
to  get  into  Dunnellon.  Surveys  have  been 
made  and  it  is  believed  that  construction  work 
will  be  started  in  a  few  days. 

Georgia. 

The  Augusta-Aiken  Ry.  &  Electric  Co.,  Au- 
gusta, Ga.,  which  is  now  controlled  by  J.  G. 
White  &  Co.,  New  York,  is  believed  to  have 
plans  under  consideration  for  extensive  im- 
provements, to  include  an  extension  to  Colum- 
bia. -  Some  ground  for  this  belief  is  found  in 
the  fact  that  the  railway  company  a  short  time 
ago  mortgaged  its  properties  for  $7,500,000.  Of 
this  amount,  it  is  said  that  $5,000,000  is  avail- 
able for  improvement  work. 

Preliminary  work  for  the  proposed  railroad 
from  Milledgeville  to  Cochran  is  well  along 
and  it  is  understood  that  the  first  surveys  will 
be  made  shortly.  The  Young  Men's  Business 
League  of  Milledgeville  is  pushing  this  move- 
ment and  is  now  actively  engaged  in  obtaining 
the  right-of-way  and  working  up  interest  in 
the  sale  of  stock. 

The  construction  contract  for  the  projected 
line  of  the  Blakely  Southern  R.  R.  is  now 
nearly  finished.  This  line  is  to  be  22  miles 
long  and  extends  south  in  Early  County,  Ga., 
from  Jokin  to  Blakely.  W.  C.  Snodgrass, 
Thomasville,  Ga.,  is  President. 

In  a  report  to  the  State  Legislature  a  legis- 
lative committee  makes  a  proposition  looking 
toward  the  extension  of  the  Western  &  At- 
lantic R.  R.  to  Tidewater.  The  scheme,  which 
was  merely  in  the  nature  of  a  suggestion,  was 
to  move  the  Chattanooga  and  Atlanta  terminals 
of  the  road,  rent  the  valuable  land  they  now 
occupy  and  use  the  money  thus  realized  in 
building  the  road  to  the  Atlantic  coast.  The 
Western  &  Atlantic  is  owned  by  the  state  of 
Georgia  and  is  under  lease  to  the  Nashville, 
Chattanooga  &  St.  Louis.  This  lease  will  ex- 
pire in  1919  and  the  legislature  is  after  a 
plan  to  handle  the  property  to  the  best  pub- 
lic interest.  The  road  is  137  miles  long  and 
runs  from  Chattanooga  to  Atlanta. 

Illinois. 

About  60  per  cent  of  the  right-of-way  is 
understood  to  have  been  secured  for  the  pro- 
posed interurban  line  frorn  Quincy  to  Terre 
Haute.  Ind..  via  Pittsfield,  Winchester,  White 
Hall,  Roodhouse  and  Taylorville.  This  is  the 
line  planned  by  the  company  of  which  W.  C. 
Frick,  Quincy,  111.,  is  President,  and  H.  P. 
Taussig,  St.  Louis,  Mo.,  Engineer. 

The  engineers  for  the  Sterling-Molinc  Trac- 
tion Co.,  Sterling,  have  completed  the  work 
of  getting  out  the  blueprints  for  the  Prince- 
ton extension.  In  connection  with  the  blue- 
prints the  engineers  are  also  engaged  in  get- 
ting out  other  data. 

Definite  steps  have  been  taken  for  the  con- 
struction of  a  new  Union  station  to  replace 
the  present  station  in  Chicago  of  the  Pennsyl- 
vania and  other  railroads.  A  holding  company 
lias  been  formed  by  the  railroads  using  the 
present  terminal,  and  this  company  will  build 
the  new  station.  D.  H.  Burnham  &  Co.,  Archi- 
tects, 80  E.  Jackson  Blvd.,  Chicago,  are  at  work 
mi  the  plans,  and  it  is  understood  that  the  prob- 
lem of  freight  diversion  and  passenger  track 

arrangement  has  already  been  worked  out 

Thfi  structure  will  extend  from  Adams  St.  to 
lackson  Blvd.  on  Canal  St.  All  the  ground' 
li.is  been  purchased  and  attorneys  for  the 
holding  company  are  drafting  an  ordinance  for 
.1  franchise,  which  will  be  submitted  to  the 
Council  in  the  Fall.  Owing  to  the  presence  of 
viaducts  at   Harrison,  Van  Buren  and  Adams 

Sis  '.mil  fackson  Blvd.,  it  was  found  impos 

sible  to  bring  trains  111  011  the  street  level.  SO 


A  indicates  work  now  open  for  bids.    0  indicates  a 


contract  let  recently. 
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the  tracks  will  be  depressed,  as  at  present,  and 
the  station  rooms  will  be  at  Rrade.  Train 
sheds  will  run  under  the.  viaducts  probably 
two  blocks  south  of  the  end  of  the  building 
proper  at  Jackson  Blvd.  Moving  stairways 
and  elevators  will  be  features  of  the  new 
structure. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  Co. 
has  decided  to  create  a  $100,000,000  conver- 
tible bond  issue,  which  the  stockholders  will  be 
asked  to  approve  at  the  annual  meeting.  The 
bonds  will  be  issued  from  time  to  time  and 
will  be  convertible  into  common  stock,  which 
will  be  provided  for  by  an  increase  of 
$100,000,000  of  authorized  common  stock. 

The  Rock  Island  Southern  Ry.,  W.  W.  Mc- 
Cullough,  General  Manager,  Monmouth,  TIL, 
is  understood  to  be  considering  plans  for 
building  an  extension  next  year.  Three  propo- 
sitions are  said  to  be  under  consideration, 
these  being  the  construction  of  the  Aledo- 
Muscatine  branch,  an  extension  to  Macomb, 
and  an  extension  to  Burlington  and  Oquawha. 

Promoters  of  the  proposed  Illinois  &  Fox 
River  Central  R.  R.  are  now  traversing  the. 
route  securing  subscriptions  for  stock  in  the 
proposed  line  extending  from  a  point  near 
Chicago  to  Muscatine,  la.  Surveys  for  the  new 
road  were  made  some  years  ago  and  pass 
through  the  northwest  corner  of  Grundy  coun- 
ty. The  Chicago  &  Southwestern  Construc- 
tion Co.,  Chicago,  111.,  is  behind  the  project. 
Indiana. 

The  Board  of  Public  Works  of  Fort  Wayne 
has  signed  the  agreement  with  the  Wabash 
R.  R.  for  the  elevation  of  the  tracks  of  that 
railroad  in  the  city.  Under  its  terms  the 
Wabash  is  to  begin  the  elevation  of  its  tracks 
at  Fairfield  avenue  in  1912,  at  Harrison  street 
in  1913  and  at  Clinton  street  in  1914.  The  city 
is  to  proceed  at  once  with  the  condemnation 
of  a  right-of-way  across  the  company  tracks 
at  Clinton  and  Harrison  Sts. 

It  is  reported  in  Cincinnati  that  the  Balti- 
more &  Ohio  Southwestern  Ry.  will  within  a 
few  weeks  put  a  surveying  party  in  the  field 
laving  out  a  direct- short  line  between  Louis- 
ville and  St.  Louis.  The  contemplated  cut-off 
will  start,  it  is  said,  from  Shoals,  Ind.,  on  the 
main  line  between  Cincinnati  and  St.  Louis 
and  run  in  an  air  line  to  Louisville.  It  will 
pierce  a  rich,  agricultural  section  that  at  pres- 
ent is  practically  without  railroad  or  trolley 
service  and  will  pass  through  West  Baden, 
French  Lick  Springs,  Palo,  Hardinsburg,  Pal- 

The  stockholders  of  the  Fort  Wayne  & 
Springfield  R.  R.  Co.  have  taken  active  steps 
toward  extending  the  line  to  Portland,  Ind., 
and  a  committee  including  L.  A.  Graham, 
William  Auman,  C.  J.  Lutz  and  J.  H.  Koenig, 
secretary  of  the  company,  Decatur,  Ind.,  has 
been  appointed  to  interview  business  men  along 
the  proposed  route. 

myra,  and  other  flourishing  towns  and  vil- 
lages. The  present  Louisville  and  St.  Louis 
route  of  the  Baltimore  &  Ohio  Southwestern 
is  325  miles.  By  the  proposed  Shoals  cut-off 
the  distance  will  be  reduced  to  252  miles,  as 
against  274  by  the  Southern,  its  chief  com- 
petitor. 

Iowa. 

The  Albia  Interurban  Ry.  Co.,  Albia,  now 
operating  10  miles  of  line,  is  reported  to  be 
considering  building  a  line  from  Albia  to  Bux- 
ton. 

The  Waterloo,  Cedar  Falls  &  Northern  Ry., 
T.  E.  Rust.  Chief  Engineer,  Waterloo,  la.,  has 
not  as  yet  let  the  contract  for  the  proposed 
16-mile  extension  along  the  west  side  of  Cedar 
River.  The  contract  will  probably  not  be  let 
now.  until'  spring. 

Grading  work  has  been  started  at  a  point 
about  six  miles  from  Waterloo  for  the  pro- 
posed line  of  the  Iowa  Traction  Co..  which 
is  to  extend  from  Oskaloosa  to  Waterloo. 
J.  F.  Sloan,  Circleville.  O..  is  Superintendent 
of  Construction.  C.  E.  Coon,  3901  N.  18th  St., 
Omaha,  Neb.,  as  noted  in  our  Aug.  2  issue, 
has  the  general  contract. 

It  is  rumored  at  Keokuk  that  the  Rock 
Island  system  is  now  working  'on  plans  to 
project  a  line  from  that  city  to  Peoria  bv 
way  of  Bushnell,  to  connect  with  its  branch 


line  from  Peoria  to  Bureau  and  by  main  line 
into  Chicago. 

The  Chicago  Great  Western  R.  R.,  L.  C. 
Fritch,  Chief  Engineer,  Chicago,  111.,  will  ex- 
pend $500,000  for  improvements  along  its  line. 
These  will  include  the  work  at  Oelwein,  la., 
where  a  number  of  new  buildings  are  to  be 
erected,  including  a  brick  passenger  station, 
equipped  with  the  latest  conveniences.  There 
will  be  an  addition  to  the  machine  shop,  a 
new  transfer  table  72  ft.  long  will  be  con- 
structed and  a  second  power  station  will  be 
built.  Another  feature  of  the  improvements 
will  be  a  170,000-gal.  steel  tank,  an  oilhouse,  a 
blacksmith  shop  and  a  new  coaling  station. 
At  Stockton,  111.,  a  division  point,  130  miles 
from  Chicago,  the  company  will  build  a  5-stall 
extension  to  its  roundhouse. 

The  sale  of  the  St.  Paul  &  Des  Moines 
R.  R.  to  the  Chicago.  Rock  Island  &  Pacific 
R.  R.  Co.  two  months  ago  was  approved  at  a 
meeting  of  the  representatives  of  the  stock- 
holders of  the  former  company,  held  last  week 
in  Des  Moines.  The  old  property  will  be 
known  henceforth  as  the  St.  Paul  &  Kansas 
City  Short  Line.  F.  S.  McMillan  was  ap- 
pointed Vice-president  and  General  Manager. 

Kansas. 

The  Atchison,  Topeka  &  Santa  Fe  System, 
according  to  information  received  from  Tope- 
ka, Kans.,  has  decided  upon  the  construction 
of  a  line  known  as  the  Colmor  Cutoff,  ex- 
tending from  Dodge  City,  Kan.,  to  Colmor, 
New  Mexico.  This  line  with  the  one  from 
Sunnyside  or  Fort  Sumner,  New  Mexico  to 
Las  Vegas,  for  which  surveys  were  recently 
completed,  will  open  110  El  Moro  and  San 
Miguel  counties  and  will  embrace  two  of  the 
largest  land  grants  in  New  Mexico.  C.  F.  W. 
Felt,  Topeka,  Kan.,  is  Chief  Engineer. 

It  is  rumored  in  Topeka  railroad  circles  that 
surveys  will  be  made  shortly  into  the  city 
by  the  Kansas  City,  Mexico  &  Orient  R.  R., 
and  that  the  company  will  extend  its  lines 
to  Emporia  from  Wichita  on  the  Topeka 
route  before  winter.  The  completion  of  the 
line  to  Topeka,  Kan.,  will  be  taken  up  in  the 
Spring.  W.  W.  Colpitts,  Kansas  City,  Mo.,  is 
Chief  Engineer. 

Grading  work  for  the  Wichita-Kinsley  Air 
Line  Ry.  is  about  completed  from  Turon  to 
Kinsley,  54  miles,  and  it  is  understood  that 
W.  F.  Brown,  Naron,  President  of  the  Con- 
struction Company,  has  been  negotiating  with 
the  Missouri  Pacific  for  the  necessary  rails 
for  the  54  miles  of  line.  It  is  stated  that  as 
soon  as  the  Kinsley-Turon  link  is  completed 
and  in  operation  grading  will  start  eastward 
toward  Wichita.  ' 

The  Kansas  City,  Mexico  &  Oriental  Ry. 
and  the  Midland  Valley  Ry.  are  reported  to  be 
considering  the  advisability  of  the  construction 
of  a  joint  track  from  the  junction  of  their 
lines,  just  west  of  the  Arkansas  River  on 
Bayley  St.,  to  the  Union  Stock  Yards  at 
Wichita. 

Kentucky. 

The  Paducah  Traction  Co.,  Paducah,  Ky., 
has  awarded  a  contract  to  J.  A.  Omberg,  Jr., 
of  Memphis,  Tenn.,  for  a  steel  and  concrete 
bridge  across  Island  Creek,  to  cost  $7,000.  The 
street-car  company  will  extend  its  tracks  into 
Mechaniscburg  over  this  bridge. 

Contracts  for  the  construction  of  one  or  two 
short  mining  spurs  to  reach  the  coal  operations 
at  the  head  of  North  Fork  extension  for  the 
Lexington  &  Eastern  R.  R.  have  been  awarded 
to  the  contractors  now  engaged  on  the  con- 
struction on  that  line. 

The  Louisville  &  Nashville  R.  R.  Co.  has 
been  granted  permission  by  city  officials  of 
Louisville,  Ky.,  to  construct  a  switch  track 
across  Fulton  St.,  between  Mill  and  Gable 
Sts.  into  the  property  of  the  Barrett  Mfg.  Co. 

An  ordinance  was  recently  introduced  into 
the  City  Council  of  Louisville,  Ky.,  providing 
for  the  elimination  of  grade  crossings  along 
the  line  of  the  Kentucky  &  Indiana  Terminal 
Co.  The  improvement  will  effect  31st  and 
Montgomery  Sts.  30th  St.  and  Portland  Ave  . 
31st  and  Bank  Sts.,  31st  and  Market  Sts.  as 
well  as  several  allevs  along  the  line  of  rail- 
way.   The  work  will  be  done  by  the  Terminal 


Company  under  the  supervision  of  the  Board 
of  Public  Works  of  the  city.  The  municipality 
will  pay  the  railroad  company  $40,000.  W.  M. 
Mitchell,  Louisville,  Ky.,  is  Manager  and  Chief 
Engineer  of  the  K.  &  I.  Terminal  R.  R.  Co. 

Louisiana. 

®M.  Tansey,  Arkansas  City,  Kan.,  has  been 
awarded  the  contract  for  the  extension  of  the 
Louisiana  &  Arkansas  Ry.  from  Jena,  La.,  to 
Jonesville,  La.,  a  distance  of  25  miles.  The 
contract  includes  the  grading,  clearing,  grub- 
bing, bridging,  placing  pipe  drain  boxes,  etc., 
and  is  to  be  completed  Feb.  1,  1912.  The  work 
includes  about  1,000,000  cu.  yds.  earth  ex- 
cavation. Some  fine  machine  work  (2-way 
proposition )  will  be  sublet.  Mr.  Tansey  will 
open  an  office  at  Jena,  La.,  for  the  work. 

The  St.  Louis  &  San  Francisco  R.  R.  has 
work  well  along  on  the  laying  of  heavy  steel 
rails  on  the  Iron  Mountain  right-of-way  in 
Louisiana,  and  is  now  working  south  of  Lake 
Providence.  The  rebuilding  of  the  Iron 
Mountain  is  being  pushed  by  the  Frisco  in 
order  that  it  might  open  up  the  New  Orleans- 
to-Memphis,  St.  Louis  and  Chicago  service. 
In  view  of  the  rapid  progress  that  is  being 
made  in  relaying  the  tracks  of  the  Iron  Moun- 
tain; it  is  believed  that  the  opening  of  this 
traffic  will  take  place  before  Jan.  1. 

At  an  election  held  at  Jeanerette,  La.,  on 
Aug.  8  it  was  voted  to  extend  the  time  limit 
for  the  construction  of  the  Iberia,  St.  Mary 
&  Eastern  R.  R.  from  July  1,  1911,  to  Dec. 
31,  1911. 

Maine. 

The  Maine  Central  R.  R.  Co.  has  pur- 
chased the  entire  capital  stock  of  the  Sandy 
River  &  Rangeley  Lakes  R.  R.  The  outstand- 
ing capitalization  of  this  road  last  year  con- 
sisted of  $241,600  stock.  The  Sandy  River 
&  Rangeley  Lake  system  comprises  the  nar- 
row-gage railroads  north  of  Farmington,  Me., 
covering  some  90  miles,  from  the  Maine  Cen- 
tral R.  R.  through  Franklin  county  to  Bigelow, 
Me.,  and  the  Dead  River  and  Rangeley  lakes 
vacation  regions. 

The  Eastern  Maine  R.  R.  Co.,  incorporated 
early  this  month,  with  a  capital  stock  of  $500,- 
000,  is  understood  to  have  plans  well  along 
for  financing  its  proposed  line.  As  projected 
this  road  will  run  from  Bangor  to  Houlton, 
on  the  East  side  of  the  Penobscot  River.  It 
will  cross  the  river  to  Brewer,  which  will  be 
the  terminal  with  dock  facilities,  running  about 
20  miles  due  east,  then  north  in  a  direct  line 
to  Houlton,  crossing  the  line  of  the  Maine 
Central  at  Bancroft,  a  distance  of  108  miles. 
The  line  runs  through  a  thinly  settled  but 
heavily  timbered  country,  and  is  understood  to 
be  for  through  freight  and  passenger  traffic, 
at  less  mileage  than  any  of  the  lines  now  run- 
ning from  Aroostook.  The  officers  of  the 
corporation  are:  George  W.  Maxfield  of  Ban- 
gor, Me.,  President;  William  H.  Taylor  of 
New  York,  Vice-president:  F.  O.  Beal  of  Ban- 
gor, Secretary  of  Board  of  Directors  and 
Treasurer;  H.  M.  Heath  of  Augusta,  Clerk; 
Geo.  W.  Maxfield,  W.  H.  Taylor,  F.  O.  Beal, 
H.  P.  Sargent  of  Brewer  and  Alfred  G.  Cham- 
bers of  Haynesville,  Directors,  and  Geo.  W. 
Maxfield,  General  Manager. 

Maryland. 

Announcement  has  been  made  that  the  West- 
ern Maryland  Ry.,  H.  R.  Pratt,  Chief  Engi- 
neer, Baltimore,  Md.,  will  spend  between 
$6,000,000  and  $7,000,000  in  the  construction 
and  equipment  of  terminals  in  Baltimore.  This 
large  expenditure  will  be  necessary  to  provide 
means  for  the  handling  of  the  increased  traf- 
fic which  the  road  will  gain  through  its  con- 
nection with  the  New  York  Central  system. 
This  money  will  be  spent  in  providing  modern 
yards  at  Port  Covington  and  Hillen  Station, 
where  the  Western  Maryland  has  purchased 
an  entire  block.  The  houses  are  now  being 
torn  down.  Three  sets  of  tracks  will  be  laid 
in  each  yard,  one  set  as  the  receiving  tracks, 
another  as  departure  tracks  and  the  third  as 
distributing  tracks.  At  Port  Covington  two 
piers  are  to  be  constructed,  and  at  Hillen  Sta- 
tion a  new  warehouse. 

The  State  Public  Service  Commission  has 
approved  the  ordinance  passed  by  the  Mavor 
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and  City  Council  of  Hagerstown,  which  gave 
the  Cumberland  Valley  R.  R.  Co.  permission 
to  cross  the  tracks  of  the  Western  Maryland 
Ry.  and  provided  that  the  Cumberland  Valley 
should  reimburse  the  Western  Maryland  any 
cost  put  upon  that  company  to  the  extent  of 
$100,000. 

Michigan. 

Officials  of  the  Detroit  United  R.  R.  Co. 
have  announced  that  all  curves  on  the  line 
will  be  doubled  tracked  at  once.  J.  C.  Hut- 
chins,  12  Woodward  Ave.,  Detroit,  Mich.,  is 
President  of  the  company. 

Minnesota. 

®John  A.  Johnson  and  Hugh  Fawcett, 
Duluth,  Minn.,  have  been  awarded  the  con- 
tract for  the  construction  of  a  roundhouse, 
machine  shop,  and  storehouse  for  the  Duluth, 
Winnipeg  &  Pacific  Ry.  at  Virginia,  Minn. 
The  work  will  cost  about  $45,000.  The  plumb- 
ing contract  was  let  separately  to  M.  Boylan, 
of  Virginia,  Minn.  Work  will  be  started  at 
once. 

The  Interurban  Construction  Co.,  Hastings, 
Minn.,  has  started  grading  work  at  Pine  Bend 
on  the  proposed  new  interurban  line  between 
South  St.  Paul  and  Hastings.  The  road  will 
run  from  the  end  of  the  Twin  City  Rapid 
Transit  Co.'s  line  at  Inver  Grove,  via  Hast- 
ings, to  Rochester,  Minn.  The  surveys  are 
complete,  and  the  right-of-way  has  been  se- 
cured, with  the  exception  of  three  short 
stretches  which  will  have  to  be  condemned. 
A.  T.  Stebbins,  Rochester,  Minn.,  is  President. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R. 
Co.  is  preparing  to  comply  with  the  city  or- 
dinance passed  last  December  and  depress  the 
tracks  within  the  city  of  Minneapolis,  Minn., 
between  Hennepin  and  Cedar  Aves.,  a  distance 
of  nearly  2Y2  miles.  The  greatest  depth  of 
excavating  necessary  will  be  22  ft.  M.  D. 
Rhame.  Minneapolis,  Minn.,  is  District  En- 
gineer. 

Duluth  and  the  Ranges. 

BY  PETER  E.  MEAGHER. 

®P.  G.  Pastoret,  of  the  Pastoret-Lawrence 
Co.,  general  contractors,  was  a  caller  and  re- 
ported that  he  had  been  awarded  a  sewer  and 
water  works  contract  by  the  village  of  Crosby, 
Minn.,  amounting  to  $40,000.  They  will  start 
on  this  job  immediately. 

H.  L.  Bartlett,  of  the  H.  L.  Bartlett  Co., 
general  contractors,  was  a  caller  and  stated 
that  their  various  contracts  in  this  section  were 
progressing  very  nicely. 

Timothy  Foley,  head  of  the  contracting  hrm 
of  Foley,  Welch  &  Stewart,  St.  Paul,  Minn., 
spent  a  day  in  the  city  recently.  He  was  on 
his  way  up  to  their  new  work  on  the  Canadian 
Northern  in  Canada. 

C.  J.  A.  Morris,  of  Morris  &  Shepard,  gen- 
eral contractors,  was  a  caller  and  stated  that 
all  of  their  work  was  progressing  very  nicely. 

E.  E.  Hickok,  representing  A.  Leschen  & 
Sons  Rope  Co.,  was  a  caller  last  week,  and 
stated  that  business  was  fairly  good  in  his  line. 

Arthur  Mitchell,  of  Mitchell  &  McGary,  con- 
tractors, was  a  caller  and  stated  that  they  had 
been  awarded  some  more  concrete  work  by 
the  Duluth  &  Iron  Range  Railway  Co. 

George  C.  Wilson,  traveling  representative 
for  the  Independent  Pneumatic  Tool  Co.  of 
Chicago,  was  a  caller.   Business  fair. 

E.  A.  Dahl,  contractor,  was  a  caller  recently 
and  purchased  some  equipment.  lie  stated 
that  bis  paving  and  sewer  contracts  were  in 
good  shape. 

Contractors  and  others  when  in  this  vicinity 
,  ordiall)  invited  t"  make  the  labor  and 
equipment  offices  of  I'cter  I'".  Meagher,  40!) 
West  Mich.  St.,  Duluth,  their  headquarters 
while  here. 

Missouri. 

^Contracts  for  the  construction  of  the  new 
I'nioii  passenger  station  at  Kansas  <itv  were 

 .1  Aug.  5  in  the  offices  of  President  VV.  S. 

KiniM.it  .,f  the  Kansas  (  itv  Terminal  Railway 
1  ,,.  .inl  the  station  site  lias  been  turned  over 
tr,  tin  George  A  Puller  Construction  Co.  of 
Chicago  Tlx-  contracts  for  the  main  build 
iiit-.  train  -beds,  postal  service  quarters  and 
express  offices  and  for  a  power  plant,  require 
the   work   In   be   finished   within   two  vears. 

indicates  \ 


They  also  require  that  actual  work  shall  begin 
within  20  days.  Estimates  contained  in  the 
contracts  require  an  expenditure  of  $4,500,000 
for  the  main  building  and  its  adjuncts.  The 
power  plant  will  cost  $1,267,000,  and  13,000 
tons  of  steel,  100,000  cu.  yds.  of  concrete  and 
300,000  cu.  ft.  of  stone  will  be  used  in  con- 
structing the  main  building  alone. 

At  a  recent  meeting  of  the  stockholders  of 
the  St.  Louis,  St.  Charles  &  Northern  Trac- 
tion Co.,  held  at  Middletown,  it  was  decided 
to  extend  this  road  so  as  to  run  from  Paris 
and  other  points  in  the  northwest  part  of  the 
state  to  St.  Louis.  The  capital  stock  of  the 
company  is  to  be  $3  000,000.  It  is  understood 
that  construction  work  will  commence  this 
fall  if  the  subscription  can  be  completed  by 
that  time. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

®A  sub-contract  for  the  removal  of  250,000 
yds.  of  earth  for  the  basement  of  the  new 
Union  Station  was  let  Aug.  9th  by  the  Geo.  A. 
Fuller  Construction  Co.  to  Callahan  Bros.,  the 
contractors  who  are  constructing  the  dike  on 
the  Kaw  River.  A  gang  of  men  will  start  the 
excavation  work  tomorrow.  Two  large  steam 
shovels  and  a  drag  line  will  be  used.  One 
hundred  men  will  be  engaged  on  the  work. 
The  large  amount  of  earth  that  will  be  re- 
moved by  Callahan  Bros,  will  be  from  the  ex- 
cavation for  the  underground  driveways,  the 
subways  for  the  express  offices  and  for  the 
main  building.  The  underground  driveways 
will  connect  with  the  main  waiting  room  and 
the  train  sheds.  All  the  express  offices  will 
be  located  in  the  subway.  The  greater  part 
of  the  excavation,  however,  will  be  for  the 
main  building.  The  cost  of  the  work  that  is 
to  be  done  by  Callahan  Bros,  will  range  from 
$60,000  to  $100,000.  The  work  will  be  finished 
in  about  four  months. 

It  has  been  announced  that  the  Kansas  City 
Southern  R.  R.  will  let  contract  within  a  week 
for  about  1,000,000  yds.  of  work  between  Kan- 
sas City  and  Joplin,  Mo.  It  is  quite  possible 
that  the  letting  will  take  place  before  this  an- 
nouncement appears.  This  work  is  all  grade 
reduction  and  only  standard  gage  equipment 
can  be  used. 

Mr.  Geo.  Gist  of  Randolph,  Wis.,  is  a  Kan- 
sas City  visitor  this  week.  Mr.  Gist  is  looking 
over  the  Kansas  City  Southern  work  to  be  let 
here  soon. 

Quite  a  few  Kansas  City  contractors  were 
in  St.  Louis  this  past  week.  The  levee  letting 
at  that  place  was  the  attraction. 

One  of  the  finest  pieces  of  team  work  that 
is  going  on  in  this  section  of  the  country  is 
now  in  progress  in  the  western  part  of  Okla- 
homa, along  the  line  of  the  Wichita  Falls  & 
Northwestern  R.  R.  This  work  is  all  new  line 
and  lies  to  the  north  of  Hammon,  Okla.  That 
portion  of  the  line  lying  between  Hammon  and 
the  Canadian  River  is  all  under  construction 
at  this  writing  and  it  is  reported  that  the  work- 
between  the  river  and  Woodward,  Okla.,  will 
soon  be  under  way.  It  cannot  be  ascertained 
just  what  the  ultimate  destination  of  this  road 
will  be,  but  the  surveyors  are  even  now  at 
work  in  Kansas  and  it  seems  likely  that  an- 
nouncements of  importance  will  soon  be  in 
order. 

It  now  seems  as  though  the  last  obstacle 
in  the  way  of  completing  the  Kaw  River  levee 
by  the  Callahan  Construction  Co.  has  been  re- 
moved. Every  means  known  in  the  way  of 
court  injunctions  have  been  resorted  to  by 
those  in  opposition  to  the  project.  This  week, 
however,  the  United  States  Circuit  Court 
handed  down  a  decision  that  seems  to  have 
swept  all  opposition  aside  The  Callahan  Co. 
lias  been  delayed  through  interference  by  tem- 
porary injunctions  ever  since  the  work  began 
last  fall  and  it  is  hoped  there  will  be  no  more 
delays.  The  levee  is  badly  needed  and  event  11 
ally  will  lave  millions  of  dollars  in  property. 
The  Callahan  Co.  has  done  splendid  work  con- 
sidering the  heavy  handicap  under  which  they 
have  worked  and  now  that  they  have  a  clean 
field  in  which  to  work,  no  doubt  a  big  increase 
will  be  shown. 

The  county  court  at  Independence  has  di- 
rected Rowland   P    Proctor  to  advertise  for 
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bids  for  the  grading  of  a  portion  of  the  Blue 
Ridge  Boulevard,  beginning  two  miles  south 
of  the  stone  arch  bridge  over  15th  St.  and  ex- 
tending south  to  Raytown  and  thence  to  the 
east  side  of  Swope  Park,  a  distance  of  8V6 
miles.  The  road  has  already  been  established 
and  opened  to  the  width  of  80  ft.  The  width 
of  the  grading  will  be  70  ft.  The  boulevard 
has  already  been  graded  and  macadamized  up 
to  the  point  two  miles  south  of  the  15th  St. 
bridge.  The  Court  has  also  asked  for  bids  for 
the  grading  of  the  Davenport  and  Sechrest 
Road  to  the  width  of  45  ft.  This  road  inter- 
sects the  Raytown  and  Swope  Park  Boulevard 
at  a  point  half  way  between  Raytown  and 
Swope  Park.  Bids  were  asked  for  the  con- 
structon  of  two  masonry  culverts,  one  an  arch 
of  18  ft.  and  the  other  8  ft. 

The  county  commissioners  of  Grady  County, 
Oklahoma,  have  authorized  a  bond  issue  of 
$40,000  for  the  building  of  good  roads.  All 
the  money  will  be  expended  on  the  rural  roads. 
Grady  County  expects  to  have  the  best  high- 
ways of  any  county  in  Oklahoma  when  they 
are  completed. 

List  &  Gifford,  520  New  York  Life  Bldg., 
Kansas  City,  report  that  fine  progress  has  been 
made  to  date  on  their  Missouri  Pacific  work 
in  Arkansas.  The  weather  conditions,  of 
course,  have  been  in  favor  of  the  rapid  and 
satisfactory  moving  of  material,  but  the  writer 
will  venture  the  assertion  that  the  push  and 
energy  of  List  &  Gifford  have  been  the  main 
reasons  for  the  splendid  showing. 

Captain  J.  A.  Ware  of  St.  Louis  was  regis- 
tered at  the  Blossom  House  this  week.  The 
Captain  has  been  looking  over  the  work  now 
offered  by  the  Kansas  City  Southern  R.  R. 

The  weather  here  for  the  past  week  has 
been  of  the  really  hot  variety.  Every  day  the 
temperature  has  been  over  the  100  degree 
mark.  Team  work  in  this  vicinity  has  conse- 
quently been  very  slow. 

Mr.  W.  M.  Spencer  was  in  from  Bosworth, 
Mo.,  this  week.  Having  completed  his  Santa 
Fe  work  at  that  place,  Mr.  Spencer  is  now 
looking  for  work  for  his  splendid  4-yd.  car 
outfit.  Mr.  Spencer  can  be  addressed  at  either 
Bosworth,  Mo.,  or  care  .  of  the  Western 
Wheeled  Scraper  Co.,  402  Orear  Leslie  Bldg., 
Kansas  City,  Mo. 

Mr.  Jno.  O'Brien,  of  the  firm  of  Cameron, 
McManus  &  Joyce,  is  a  busy  man  these  days. 
He  is  starting  the  Santa  Fe  work  at  that  place. 
Besides  this  he  has  several  small  contracts  on 
hand  and  still  more  in  sight. 

St.  Louis  Items. 

BY  A.  B.  KOENIG. 

Big  Jack  McCaughey  of  McCaughey  Bros, 
spent  a  couple  of  days  with  us.  They  are 
moving  a  part  of  their  outfit  from  Sherwood, 
Ohio,  to  Stanley,  Ohio,  to  begin  work  on  20 
additional  miles  of  double  track  work  on  the 
Baltimore  &  Ohio  R.  R.,  which  they  were 
awarded  the  other  day.  This  is  a  total  of  40 
miles  of  double  track  that  they  have  from  the 
Baltimore  &  Ohio  R.  R.  Co.  in  Ohio.  In  addi- 
tion to  this  work  they  have  an  outfit  at  work 
on  the  Burlington  R.  R.  at  Beardstown.  111., 
with  Patsy  McCaughey  in  charge.  Frank 
McCaughey  is  looking  after  the  Baltimore  & 
Ohio  work  at  Stanley,  Ohio,  and  young  Frank 
McCaughey  has  his  outfit  at  work  on  the 
Burlington  R.  R.  at  Genoa,  Wis. 

W.  H.  Thompson,  2211  S.  Vandeventcr  Ave., 
St.  I^ouis,  Mo.,  has  three  teams  that  he  wants 
to  place  on  some  railroad  work. 

The  Missouri  Pacific-Iron  Mountain  man- 
agement awarded  a  contract  to  the  American 
Locomotive  Works.  Schenectady,  N.  Y..  for 
15  new  locomotives  of  the  Pacific  type.  The 
engines  will  be  delivered  at  St.  Louis  in 
October  and  will  be  available  for  use  in 
handling  the  autumn  traffic.  The  locomotives 
will  go  into  commission  in  the  heavy  pas- 
senger business,  moving  the  fast  trains  op- 
erated on  the  eastern  and  western  districts 
between  St.  Louis.  Kansas  City,  Omaha  and 
Pueblo  and  between  St.  Louis  and  Poplar 
libit!  They  will  increase  the  motive  power 
on  the  main  lines  in  Missouri,  Kansas,  Nebras- 
ka and  Colorado  The  new  locomotives  will 
lie  larger  and  more  powerful  than  those  now 
in  use.  although  they  will  be  practically  the 
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same  in  appearance.  Each  engine  will  have  a 
ractive  power  of  36,800  pounds.  The  driving 
wheels  will  be  73  inches  high  and  the  cylinders 
,'ti  by  26  ins.  in  size.  The  engines  are  pro- 
vided with  superheaters  and  combustion  cham- 
kts,  and  the  boiler  will  have  a  steam  pres- 
sure of  180  pounds.  The  total  length  of  the 
umine  and  tender  will  be  75  ft.,  and  the  total 
weight  205  tons.  The  tank  will  contain  8,000 
gallons  of  water  and  14  tons  of  coal.  The  cab 
and  headlight  will  be  illuminated  with  elec- 
tricity. With  the  15  to  be  delivered  in  October, 
the  Missouri  Pacific-Iron  Mountain  System 
will  have  1,122  locomotives,  or  approximately 
one  to  every  6.5  miles  of  road. 

®Work  on  the  St.  Louis  &  Jennings  Ry. 
was  launched  last  week,  when  the  grading  for 
the  street  car  line  which  is  to  connect  West 
Walnut  Manor  with  the  Bellefontaine  and 
Union  car  lines  was  begun.  The  Fruin-Colnon 
Const.  Co.  has  obtained  the  contracts  for  the 
construction  of  the  line,  which  is  to  be  com- 
pleted by  Sept.  1st. 

Costello  Bros,  will  finish  their  work  on  the 
Big  Four  R.  R.  at  Hughes,  Ohio,  in  Septem- 
ber, two  months  ahead  of  time.  They  secured 
another  nice  job  from  the  Park  Board  of  In- 
dianapolis, Ind.,  grading  a  new  park.  In  addi- 
tion to  this  they  have  an  outfit  at  work  for 
the  Illinois  Central  R.  R.  between  Oblong  and 
Willow  Hill.  They  can  use  a  10  to  10-team 
outfit  on  the  Illinois  Central  R.  R.  at  Centralia, 
111.  Parties  having  an  outfit  of  this  size  write 
jim  E.  Glenn,  Centralia,  III,  who  is  in  charge 
of  this  work  for  the  Costello  Bros. 

It  was  announed  Saturday  that  the  first 
work  toward  the  construction  of  the  21-story 
Railway  Exchange  Building  which  is  to  occupy 
the  site  of  the  Barr  store,  will  be  undertaken 
this  week.  Members  of  the  McKittrick  Syn- 
dicate, which  is  to  erect  the  skyscraper,  were 
in  New  York  last  week  financing  the  deal,  and 
enough  progress  was  made  to  warrant  the  first 
move  in  construction  work.  One  of  the  build- 
ings in  the  group  at  7th  and  Locust  Sts.,  not 
occupied  by  the  store,  is  to  be  torn  down  and 
a  boiler  house  erected  on  the  site  to  supply 
power  for  the  raising  of  the  block  and  the  new 
construction.  In  order  that  the  work  may  pro- 
ceed with  all  speed  once  it  is  under  way,  it  was 
arranged  to  get  this  power  house  in  shape 
at  once.  The  negotiations  for  a  bank  and 
office  building  on  the  property  of  the  Com- 
monwealth Trust  Company  at  the  northeast 
corner  of  Broadway  and  Olive  St.  have  pro- 
gressed to  the  stage  where  plans  for  the 
building  have  been  drawn.  The  deal,  however, 
cannot  be  said  to  have  arrived  at  the  closing 
point.  In  fact,  the  parties  are  just  beginning 
to  get  together,  and  results  may  not  be  known 
definitely  for  several  weeks.  Chicago  people 
are  planning  to  finance  the  building. 

The  Morey  Falhauber  Construction  Co.  of 
St.  Louis,  Mo.,  are  building  a  reservoir  for  the 
Gulf,  Colorado  &  Santa  Fe  R.  R.  at  Lometa, 
Texas.  They  have  some  of  their  teams  at 
work  in  the  city  here  hauling  brick. 

J.  P.  Healy,  606  Victoria  Bldg.,  St.  Louis, 
Mo.,  has  some  levee  work  near  Carlinville.  111. 

Yale  &  Reagan  have  70,000  yds.  of  grader 
work  on  the  Davenport  &  Muscatine  Electric 
Line  to  let.  Address  them  Fisher  Bldg.,  Chi- 
cago, 111.,  or  Masonic  Temple  Bldg.,  Daven- 
port, la. 

Jim  Burke  of  Burke  Bros.,  who  has  been 
spending  the  last  6  weeks  at  his  home  in  Su- 
perior, Wis.,  passed  through  St.  Louis  the 
other  day  en  route  to  Ft.  Smith,  Ark. 

Bids  were  opened  Aug.  5  at  the  offices  of 
the  East  Side  Levee  &  Sanitary  District  for 
the  construction  of  ten  miles  of  levee  extend- 
ing from  Mitchell,  111.,  to  a  po'nt  two  miles 
below  the  Merchants'  Bridge.  Eleven  formal 
bids  were  received,  as  follows:  Mike  Conroy, 
Buffalo,  N.  Y. ;  Meyers  Construction  Co.,  St. 
Louis;  Yale  &  Reagan,  Chicago,  111.;  Cameron, 
McManus  &  Joyce,  Keokuk,  Ta. :  J.  A.  Ware 
Construction  Co.,  St.  Louis,  Mo.:  John  Scott 
&  Sons,  St.  Louis ;  S.  R.  H.  Robinson  &  Son 
Contracting  Co..  St.  Louis.  Mo. :  Winston  Bros. 
Co.,  Minneapolis,  Minn. ;  Reynolds  &  Quigley. 
St.  Louis,  Mo. :  Gould  Construction  Co.,  Dav- 
enport, la. :  L.  J.  Smith  Construction  Co.. 
Kansas  City.  Mo.    The  bids  were  referred  to 


the  engineering  department,  which  will  re- 
port to  the  board  at  its  next  meeting. 

Pat  Hannon  of  Hannon  &  Hickey  came  to 
town  minus  his  mustache  and  whiskers.  Pat 
says  he  got  caught  in  one  of  the  Kansas  cy- 
clones and  his  spinnage  disappeared  with  it. 
He  attended  the  German  picnic  in  St.  Louis 
on  Sunday,  Aug.  13th,  and  the  next  day  bought 
himself  a  German  and  English  dictionary  to 
see  if  he  could  figure  out  what  his  German 
friends  were  talking  about  at  the  picnic. 

L.  J.  Smith  of  the  L.  J.  Smith  Const.  Co. 
returned  from  New  York.  Left  here  for 
Kansas  City.    Nothing  new. 

L.  A.  Nutter  of  the  L.  J.  Smith  Const.  Co. 
of  Kansas  City,  Mo.,  was  with  us  a  couple  of 
days. 

Montana. 

®D.  J.  Burke,  Lewistown.  Mont.,  has  been 
awarded  the  contract  for  completing  the  grade 
of  the  Lewistown-Hilger  line  of  the  Chicago. 
Milwaukee  &  Puget  Sound  Ry.  The  prin- 
cipal work  is  extending  the  present  grade  for 
a  distance  of  six  miles.  Part  of  the  work  has 
been  sublet  to  Andy  Sullivan  of  Billings. 

It  is  reported  that  the  Anaconda  Co.,  of 
Butte,  Mont.,  is  to  expend  $1,000,000  to  elec- 
trify its  railroads  operating  in  the  mining  dis- 
tricts where  its  mines  are  located. 

Advices  from  Kalispell,  Mont.,  state  that 
final  surveys  for  the  projected  line  of  the 
Columbia  Falls  &  Southern  R.  R.  to  connect 
Bigfork  and  intermediate  points,  have  been 
completed,  and  that  good  progress  is  being 
made  in  securing  the  right-of-way. 

The  Gilmore  &  Pittsburg  R.  R.,  W.  A.  Mc- 
Cutcheon,  President.  Machesny  Bldg.,  Pitts- 
burg, Pa.,  proposes  to  build  to  a  connection 
with  the  Oregon  Short  Line,  operating  to  Dil- 
lon, Mont.  There  will  lie  about  4  or  5  miles 
of  new  work.  The  contract  for  the  work 
was  let  last  week. 

Information  received  from  Kalispell,  Mont., 
states  final  surveys  have  been  completed  by 
Engineers  for  the  proposed  line  of  the  Colum- 
bia &  Southern  R.  R.  and  the  map  of  definite 
location  is  awaiting  the  approval  of  the  direc- 
tors.   Right  of  way  is  being  secured. 

Capitalists  have  under  consideration  the  con- 
struction of  a  railroad  from  Billings,  Mont., 
to  Cooke.  Paul  T.  Brady,  165  Broadway,  New 
York  City,  is  reported  to  be  interested  in  the 
project. 

Nebraska. 

Meetings  are  being  held  by  the  farmers 
along  the  old  grade  from  Sargent  to  Brewster, 
Neb.,  a  distance  of  50  miles  for  the  purpose 
of  urging  the  Chicago,  Burlington  &  Quincy 
R.  R.  to  complete  and  operate  the  road. 
Nevada. 

•  Owners  of  the  Prince  Consolidated  Mine 
are  taking  steps  to  secure  the  construction  of 
a  San  Pedro,  Los  Angeles  &  Salt  Lake  R.  R. 
branch  from  Pioche,  New,  to  their  property 
a  distance  of  8  miles.  E.  C.  Tilton,  Los  Ange- 
les, Cal.,  is  Chief  Eingineer. 

New  Jersey. 

Public  meeting  of  the  citizens  of  the  allied 
resorts  of  Five  Mile  Beach  has  been  held  to 
discuss  plans  for  the  extension  of  the  new 
Wildwood  &  Delaware  Bay  Shore  R.  R.,  Wild- 
wood,  N.  J.,  which  is  intended  to  give  Five 
Mile  Beach  connection  with  the  Reading  sys- 
tem. 

New  York. 

The  preliminary  survey  of  the  southern  ex- 
tension of  the  Carthage  &  Copenhagen  R.  R. 
is  about  completed  and  engineers  are  working 
in  the  vicinity  of  Camden,  which  is  eventual- 
ly to  be  made  the  southern  terminus  of  the 
system.  The  survey  now  being  made  would 
carry  the  railroad  south,  probably  through  the 
villages  of  Parker,  Hooker  and  Osceola  and 
thence  to  Camden.  At  Camden  the  road 
would  connect  with  the  Lehigh  Valley  Rail- 
road, which  terminates  in  that  village.  F.  D. 
Barlow,  Carthage,  N.  Y.,  is  Superintendent. 

North  Carolina. 

©Porter  &  Boyd,  Charlotte.  N.  C.  have 
started  work  on  the  contract  for  grading  for 
a  1%-mile  Y  track  for  the  Southern  Ry.,  to 


extend  from  the  A.  T.  &  O.  line  to  North 
Charlotte.  The  contract  amounts  to  about 
$3(1.(1(1(1. 

North  Dakota. 

The  Northern  Pacific  Ry.  is  to  have  work 
started  shortly  on  a  $10,000  underpass  at  Dale, 
a  few  miles  from  Moorhead. 

Ohio. 

The  Chesapeake  &  Ohio  Ry.  is  reported  to 
have  plans  under  way  for  the  construction  of 
a  concrete  dock  to  cost  approximately  $5<Mi,(iO(> 
to  be  built  at  Toledo. 

Stockholders  of  the  Cleveland  &  Pittsburgh 
Railway  Co.  (Pennsylvania  Lines  1  have  rati- 
fied the  proposal  of  the  directors  to  increase 
the  capital  stock.  This  ratification  provides 
sufficient  and  ample  funds  for  the  completion 
of  the  proposed  cut-offs  from  Smith's  Ferry, 
Pa.,  to  Kensington  and  possibly  to  Canton,  O. 
The  $18,(1(1(1,000  increase  will  cover  an  improve- 
ment program,  extending  over  the  next  four 
or  five  years.  Tt  will  provide  funds  for  the 
completion  of  the  extension  dock  system  at 
Cleveland,  O.,  the  proposed  cut-off  from 
Smith's  Ferry  to  Kensington,  the  work  of 
eliminating  all  grades  for  the  second,  third 
and  fourth  tracks,  and  for  the  Pennsylvania's 
share  of  the  new  Cleveland  depot  and  Pitts- 
burg terminals. 

The  Baltimore  &  Ohio  Southwestern  R.  R. 
is  planning  to  extend  its  long  passing  track  at 
Canaanville.  In  order  to  do  this  the  railroad 
will  change  the  county  road  for  a  distance  of 
about  2,000  ft.  from  the  south  to  the  north 
side  of  its  tracks,  thus  doing  away  with 
two  verv  dangerous  crossings.  The  cost  of 
changing  the  road  will  be  between  $6.n<M>  and 
$8,000. 

The  Baltimore  &  Ohio  R.  R.  is  reported  to 
have  under  consideration  a  plan  for  concen- 
trating its  shops  at  Cincinnati.  It  is  under- 
stood that  this  is  part  of  a  plan  for  a 
$2,000,000  terminal  at  that  city. 

Oklahoma. 

Prospects  seem  very  good  just  at  the  present 
for  the  construction  of  traction  lines  to 
serve  Central  Oklahoma.  The  Oklahoma  Trac- 
tion Co.  now  operating  several  miles  of  line 
at  Oklahoma  City,  has  filed  articles  of  incor- 
ooration  for  a  line  to  be  built  between  Okla- 
homa City  and  Shawnee  by  way  of  Tecumseh. 
The  company  is  capitalized  for  $3,000^000. 
Another  company  has  been  organized  to  build 
an  electric  line  from  Shawnee  to  Oklahoma 
City  and  the  Oklahoma  Ry.  Co.  of  Oklahoma 
City  has  announced  that  it  will  file  articles 
of  incorporaotion  for  a  new  electric  railway 
companv,  .which  will  build  67  miles  of  railwav 
from  Oklahoma  City  to  Okmulgee.  The  line, 
as  proposed,  would  extend  through  Lincoln. 
Pottawatomie,  Seminole,  Okfuskee  and  Okmul- 
gee counties. 

The  Oklahoma  City  &  Eastern  R.  R.  Co. 
has  been  chartered  with  a  capital  stock  of 
$100,000  and  proposes  to  build  a  line  to  be 
operated  by  either  steam  or  electricity  from 
Oklahoma  City  to  Henrvette,  On  miles,  at 
an  estimated  cost  of  $3,000,000.  The  directors 
are :  J.  J.  Johnson,  Charles  Hoopes,  W.  J. 
House,  Fred  S.  Combes  and  M.  L.  Spitler,  all 
of  Oklahoma  City.  All  of  the  directors  are 
connected  with  the  Oklahoma  Ry.  Co.,  which 
operates  the  street  railway  system  at  Okla- 
homa City. 

The  survey  of  the  Hugo  &  Northwestern 
R.  R.  has  been  completed  to  Atoka  from  Hugo, 
Okla.,  a  distance  of  52  miles.  Profiles  and 
estimates  of  the  cost  of  constructing  the  line 
are  now  being  made  up  by  E.  B.  .Merry.  Chief 
Engineer  of  the  company  at  the  Hugo.  Okla., 
headquarters.  The  first  installment  of  5  per 
cent  of  the  $50,000  bonus  guaranteed  by  Hugo 
has  been  paid  in  and  it  is  stated  that  instruc- 
tions have  been  given  Chief  Engineer  Merry 
to  have  his  work  ready  to  begin  grading  the 
roadbed  Sept.  1.  It  has  not  yet  been  definitely 
determined  whether  or  not  the  line  will  be 
extended  to  Lehigh  from  Atoka  at  this  time 
or  not,  but  the  ultimate  purpose  is  to  build  to 
Lehigh  and  connect  with  the  Oklahoma  Cen- 
tral. 

Oklahoma  City,  Okla.,  has  succeeded  in  rais- 
ing the  last  of  the  bonus  for  the  extension 


•f*  indicates  work  now  open  for  bids.    3  indicates  a  contract  let  recently. 


34 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  j 


of  the  Missouri,  Oklahoma  &  Gulf  R.  R.  from 
Henryetta  to  that  place  and  the  company  of 
which  William  Kennifick,  Kansas  City,  Mo., 
is  President  will  take  up  the  work  of  con- 
struction shortly. 

At  a  special  election  held  at  Granite,  Okla., 
Aug.  4,  the  Oklahoma  Empire  R.  R.  Co.,  was 
granted  a  franchise  to  lay  its  tracks  up  Fourth 
St.  east  of  Elm  St.  from  an  intersection  with 
the  Rock  Island  main  line,  north  to  the  cor- 
porate limits.  The  road  in  question  will  run 
to  the  new  plant  of  the  American  Red  Rock 
Granite  Co.  skirting  the  Headquarter  mountain 
and  beyond  the  Granite  Sulphur  Springs, 
thence  to  the  Panhandle  of  Texas,  via  Salton, 
Okla.,  through  a  rich  mineral  and  argricultural 
section.  The  preliminary  survey  has  been  run 
to  the  Texas  line  and  will  be  pushed  on 
further  at  an  early  date.  The  cross-sectioning 
has  also  been  begun  and  will  be  pushed  to  a 
rapid  completion.  As  soon  as  engineering  de- 
tails are  completed  contracts  for  the  grading 
will  be  let.  Col.  Thomas  L.  Eggleston  is  presi- 
dent of  the  new  line,  and  states  the  road  will 
be  built  entirely  with  English  capital.  The 
other  officers  are  W.  R.  Finlay  of  Victoria,  B. 
C,  iirst  vice-president,  and  Thomas  L.  Eg- 
gleston, Jr..  secretary  and  treasurer. 

Oregon. 

The  Portland  &  West  Coast  R.  R.  &  Navi- 
gation Co.  has  been  incorporated  with  a  cap- 
ital stock  of  $1,000,000  and  proposes  to  build 
a  railroad  from  McMinnville  to  Bay  City  in 
Tillamook  County.  The  incorporators  are  W. 
F.  Prier.  C.  F.  Hendrickson  of  Salem,  and 
Jay  H.  Upton. 

Engineers  of  the  Williamette  &  Pacific  R. 
R.  Co..  recently  incorporated  by  G  K.  Wend- 
ling  and  associates,  are  now  working  along  the 
north  side  of  the  Siuslaw  and  have  reached  a 
point  about  12  miles  above  Florence,  Ore. 

The  Astoria  Southern  R.  R.  is  preparing 
for  the  construction  of  an  extension  to  Astoria, 
Ore.,  as  well  as  to  Nehalem  Valley  and  thence 
to  a  connection  with  the  United  Railways 
line  from  Portland.  The  road  now  extends 
from  a  point  on  Young's  River  near  the  mouth 
of  the  Klatskanine  about  8  miles  toward  the 
Summit  and  a  large  force  of  men  are  now 
clearing  the  right  of  way  for  the  line  to  Ne- 
halem. 

C.  A.  Smith  Lumber  &  Mfg.  Co..  and  the 
Simpson  Lumber  Co.  of  Marshfield,  Ore.,  have 
applied  to  the  officials  of  Marshfield  and  North 
Bend  for  franchises  to  build  and  operate  a 
line  between  the  two  cities.  Work  will  be 
taken  up  as  soon  as  the  officials  decide  in 
favor  of  the  proposition. 

Francis  H.  Clarke,  Marshfield  promoter  of 
the  Coos  Bay  &  Oregon  Central  R.  R.,  for- 
merly Known  as  the  Coos  Bay-Boise  R.  R.,  has 
filed  in  the  county  clerk's  office  at  Cozuille, 
Ore.,  a  trust  deed  insuring  a  $10,000,000  bond 
issue.  It  is  reported  that  actual  construction 
work  on  the  line  will  be  taken  up  soon. 
Pennsylvania. 

®The  Central  Railroad  of  New  Jersey  has 
an  extensive  piece  of  rock  excavation  work 
under  way  at  Glen  Onoka.  This  work  will  in- 
clude the  blasting  out  of  a  part  of  the  cliff 
at  that  part  through  which  passes  the  tunnel 
of  the  road.  It  is  reported  that  the  work- 
in  this  vicinity  will  cost  about  $1,1)00,0011. 
I.  L.  McCord,  42  Broadwav,  New  York,  has 
the  contract. 

The  Scranton  &  Lake  Ariel  R.  R.  Co.  is 
to  again  apply  to  the  City  Council  of  Scran 
ton  for  a  franchise  to  enter  that  city.  It  is 
now  proposed  to  enter  the  city  by  a  route 
into  River  St.  from  the  East  mountain,  thence 
to  Stafford  Ave.,  to  Moosic  St.,  and  over 
Moosic  St.  to  Front  St..  and  on  to  the  east 
entrance  of  Spruce  St.  bridge.    John  Criffilhs, 

Jermyn,  Pa.,  is  interested. 

It  has  been  announced  in  Pittsburg,  Pa., 
thai  the  Pennsylvania  R.  R.  will  build  storage 
houses  in  that  city  estimated  to  cost  ap- 
pro .  iniati  I      $■">,  ,00(1        \s    proposed  the 

structures  will  cover  at  least  ten  blocks  on 
I  Vim  \v<  in  the  produce  yards  district.  The 
proper! v  i I  now  owned  by  the  Pennsvlvania 
H  R 

Tlx-  Manatawncv  |<.,iUvav  <o  chartered  on 
Aug    10,   propose!  to  construct    and  operate 

•I«  indicates  \ 


an  8-mile  line  between  Douglassville  and 
Spangville,  Berks  county.  The  capital  stock 
is  $100,000  and  the  incorporators  are  Milton  J. 
Person,  Bethlehem,  president,  who  controls 
most  of  the  stock;  John  Palmer,  Jr.,  Jersey 
City ;  Stephen  Robinson,  Jr.,  Audubon,  N.  J. ; 
Lewis  F.  Huthmacher,  Bethlehem,  Charles  M. 
Allen,  Bayonne,  N.  J. ;  Daniel  J.  Driscoll, 
Reading,  and  Robert  L.  Runyon,  Allentown. 

Tennessee. 

Good  progress  has  been  made  with  the  con- 
struction of  the  Harriman,  Knoxville  &  East- 
ern R.  R.,  and  at  the  end  of  July  five  miles 
of  track  had  been  laid.  This  road  starts  with 
the  Tennessee  Central  R.  R.  at  Harriman  and 
runs  to  Oliver  Springs,  where  it  connects  with 
the  Louisville  &  Nashville  from  Knoxville. 

The  Louisville  &  Nashville  R.  R.  Co.  will 
have  the  entire  switchyard  at  Milan,  Tenn.. 
overhauled  and  heavier  rails  will  be  installed. 

Texas. 

The  Missouri,  Kansas  &  Texas  Ry.  is  re- 
ported to  be  planning  to  have  work  started 
in  the  near  future  on  the  erection  of  new 
shops  at  Greenville. 

Grading  work  is  under  way  on  the  exten- 
sion of, the  Bartlett  &  Western  Ry.  from  Jar- 
rell  to  Florence,  in  Williamson  County.  C.  J. 
Granger  of  Palestine  is  in  active  charge  of 
the  road.  It  is  expected  that  the  road  will 
be  built  to  Florence  in  time  to  handle  at  least 
a  portion  of  the  1911  cotton  crop. 

Something  of  a  record  was  made  early  this 
month  by  a  track-laying  gang  on  a  new  line 
for  the  Gulf,  Colorado  &  Santa  Fe  in  Mc- 
Culloch  County.  It  is  stated  that  10,800  ft.  of 
60-lb.  rail  was  laid  in  one  day  by  the  regular 
track-laying  gang  of  90  men. 

Board  of  Trade  of  Paris  has  taken  up  mat- 
ter of  raising  $10,000  as  its  share  of  the  fund 
for  the  preliminary  work  for  the  proposed  in- 
terurban  line  between  Sherman  and  Paris.  A 
fund  of  $30,000  is  to  be  raised.  Sherman  has 
already  raised  $10,000  and  $10,000  more  is  to 
be  raised  along  the  route. 

The  South  Austin  Street  Car  Co.  of  Austin 
has  been  chartered  with  a  capital  stock  of 
$25,000,  the  incorporators  being  J.  H.  Green, 
F.  H.  Faust,  T.  M.  West,  C.  V.  Birkhead  of 
San  Antonio  and  E.  B.  Birkhead  of  Dallas. 

The  Right  of  Way  Committee  of  the  Board 
of  Trade  of  Hillsboro,  appointed  to  secure 
right-of-way  for  the  Dallas-Waco  interurban 
for  this  county,  has  closed  the  contract  with 
J.  F.  Strickland,  Dallas,  of  the  Southern  Trac- 
tion Co.  It  was  stated  by  the  committee  that 
besides  the  portion  of  the  right  of  way  that 
was  granted  by  the  property  owners  along  the 
route  cash  contributions  had  been  subscribed 
estimated  to  be  sufficient  to  cover  the  cost  of 
procuring  the  portions  not  donated  and  unpro-' 
vided  for  by  purchase  or  condemnation. 

The  Commissioners  Court  has  granted  a 
franchise  to  the  Fort  Worth  Southern  Trac- 
tion Co.  over  certain  public  roads,  also  the 
streets  and  alleys  of  Burleson  and  Joshua,  in 
Cleburne,  also  Cleburne's  corporate  limits. 
This  franchise  will  be  used  by  the  Fort 
Worth-Cleburne  Interurban  line. 

Financial  arrangements  are  reported  to  have 
been  made  in  New  York  for  the  consummation 
of  the  plans  for  the  construction  of  the  Beau- 
mont-Port Arthur  interurban.  Col.  I.  I).  Polk, 
Beaumont,  is  the  promoter. 

City  Council  of  Brownsville  lias  granted  the 
St.  Louis,  Brownsville  &  Mexico  Ry.  Co.  a 
franchise  to  establish  a  motor  car  service 
through  the  city  from  the  International  bridge 
to  the  Kio  Grande  depot.  The  company's  plan 
is  to  at  once  operate  motor  cars  between  the 
city   and   Matatnoros  and  eventually  between 

the  latter  place  and  Poinl  Isabel. 

\n  amended  street  car  franchise  has  been 
granted  bv  the  City  Council  of  Brownsville  to 
Sam    \.  Robertson  of  San  Benito. 

The  Beaumont  Traction  Co.,  Beaumont,  has 

work  under  way  on  double-tracking  several 

of  its  lines  at  Beaumont.    The  work  will  cost 

about  $125,000  and  $20,000  will  also  be  spent 

bv  I  he  company  for  repaying. 

Good  [impress  is  being  made  with  the  work 
of  securing  bonuses  fur  the  proposed  railroad 
from    Sail    Antonio    tO    Brownsville.      F.  C. 

Smith  of  the  Sin  Antonio  Chamber  of  Com 
>rk  now  open  for  bids.   ®  indicates  a  contrai 


merce  is  in  charge  of  the  bonus  work. 

The  Directors  of  the  Timpson  &  Hende 
son  R.  R.  Co.  have  appointed  a  committee 
confer  with  the  residents  of  Tyler  and  inte 
vening  towns,  looking  to  the  extension  by  tl 
road  to  Tyler.  W.  S.  Ragley,  Ragley,  Tei 
is  President. 

Grading  work  is  now  under  way  at  M: 
Kinney  for  a  local  street  car  system.  It 
expected   to    have   the    work    completed  1 
Sept.  1. 

The  Dallas  Southern  Traction  Co.,  of  Dai 
las,  capitalized  at  $2,000,000,  filed  its  chart 
on  Aug.  10.  This  is  the  company  which  pre 
poses  to  construct  an  interurban  from  Dalk 
to  Ennis  by  way  of.  Waxahachie.  The  fir 
board  of  directors  is  composed  of  thirtee 
men,  as  follows :  Edwin  S.  Webster,  Ellio 
Wadsworth,  Russell  Rob,  Marshall  M.  Phit 
ney  of  Boston,  Edwin  T.  Moore  of  Dalla 
David  Daly,  Edwin  B.  Parker,  C.  R.  Whartoi 
J.  H.  Tallichet,  Thomas  H.  Botts,  W.  I 
Stevens,  Raymond  Neilson  and  H.  A.  Va 
Easton  of  Houston.  Surveys  for  that  part  c 
the  line  wdiich  is  to  connect  Dallas  and  Wax: 
hachie  have  already  been  made  and  that  wor 
on  the  line  will  begin  in  the  very  near  futun 

The  Kansas  City  Southern  Ry.  has  re 
ceived  a  shipment  of  10,000  tons  of  80-lb.  stet 
rails,  enough  for  nearly  40  miles  of  tracl( 
These  rails  will  replace  lighter  rails  now  i. 
use  north  of  Beaumont  and  later  as  neede* 
other  shipments  will  be  made  to  replace  th 
lighter  rails  between  Beaumont  and  Port  Ar 
thur. 

Grading  work  on  the  "Middle  Buster"  R.  Ej 
is  well  along  and  the  latter  part  of  Jul; 
had  been  completed  six  miles  south  of  Beltor 
toward  Salado,  on  the  way  to  Jarrell,  George, 
town  and  Austin.  The  work  is  being  done  bi 
the  Co-operative  Construction  Co.,  of  whici 
Col.  Thos.  Moore,  Belton,  is  President. 

Utah. 

It  is  believed  that  the  Ogden  Rapid  Transi'. 
Ry.  Co.,  Ogden,  is  planning  to  go  ahead  ir 
the  near  future  with  the  construction  of  an 
extension  from  Brigham  City  to  the  Cach^ 
Valley,   and   the   construction   of  interurbai 
lines  in  the  Cache  Valley.    It  is  said  that  thij 
work  will  be  promoted  and  pushed  to  com 
pletion  largely  because  of  a  contract  enterec,jj 
into  between  the  Ogden  Rapid  Transit  and 
the  Wells  Fargo  Express  Co.,  which  wishes1 
to  enter  into  competition  with  the  American 
Express  Co.,  which  has  the  regular  Oregon 
Short  Line  Ry.  service  contract  in  this  field. 

We  are  advised  that  there  is  no  truth  in 
the  report  .that  the  Burlington  Road  is  toi 
build  from  Guernsey  to  Salt  Lake  in  the  near 
future. 

Virginia. 

The  Norfolk  Southern  R.  R.,  F.  L.  Nichol- 
son, Chief  Engineer,  Norfolk,  Va.,  is  said  to 
be  planning  the  expenditure  of  about  $25,000 
for  extending  its  electric  lines  to  the  new 
state  rifle  range  near  Virginia  Beach. 

The  Bush  Bluff  R.  R.  Co,,  Norfolk,  Va.,  has 
been  chartered  in  the  State  of  Virginia  to  con- 
struct a  2-mile  railway  connecting  with  the 
Virginian  R.  R.  and  extending  to  Tanner's 
Creek.  The  maximum  capital  of  the  com- 
pany is  $.">0,000.  Fergus  Ried  is  President  and 
F,  W.  Russel  is  Secretary. 

Preliminary  survey  is  about  half  completed 
for  the  proposed  line  of  the  Richmond  & 
Northern  Neck  R.  R.  This  line  runs  in  a 
generally  southeasterly  directon  from  Dos- 
wcll.  Va..  on  the  R.  V.  &  P.  R.  R.  through 
the  counties  of  Hanover,  Caroline.  King  Will- 
iam, King  vS.  Queen  and  Essex  on  the  west 
of  the  Rappahannock  River,  and  on  the  east 
of  the  river  through  the  Northern  Neck  to  a 
point  at  or  near  Wicorico  on  the  Chesapeake 
Bay.  It  will  be  a  standard  gage  steam  road, 
crossing  the  North  Anna,  Mattaponi  and  Rap- 
pahannock Rivers;  length  with  branch  8!) 
miles.  ("banning  M.  Ward,  Tappahannock, 
Va.,  is  Chief  Engineer,  and  will  have  charge 
of  the  purchase  of  all  construction  material 
as  well  as  equipment  alter  construction. 

Washington. 

©Million  &  Hauser,  920  Alaska  Bldg..  Scat- 
tie.  Wash,  have  awarded  a  contract  to  Homer 

let  recently. 
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Crosby,  Hinckley  Block,  Seattle,  for  the  con- 
struction of  the  proposed  Tacoina  Short  Line. 
This  is  to  be  an  electric  road  and  will  extend 
from  Seattle  to  Taroma. 

©L.  M.  Rice  &  Co.,  Central  Bldg.,  Seattle, 
Wash.,  have  the  contract  for  constructing  40 
miles  of  the  Kettle  Valley  line  from  Bull 
Creek  to  the  summit  of  the  west  fork  of  the 
Kettle  River.  They  will  sublet  the  work  from 
the  Seattle  office.  A  considerable  amount  of 
bridging  and  tunnel  work  is  included. 

Plans  have  been  completed  by  the  Engineer- 
ing Department  of  the  Oregon  &  Washington 
Railway  &  Navigation  Co.,  Union  Depot,  Seat- 
tle, for  a  1-story  galvanized  iron  machine  shop, 
and  brick  and  concrete  boiler  house  at  5031 
Delaware,  Seattle.  The  work  will  cost  about 
$30,000  and  will  be  done  by  day  labor. 

Wisconsin. 

A  hearing  was  recently  held  at  Madison, 
Wis.,  by  the  State  Railroad  Commission  on  the 
application  of  the  Wisconsin  &  Northern  R.  R. 
Co.  for  a  certificate  of  convenience  and  neces- 
sity for  the  construction  of  an  extension  of  its 
line  from  a  point  in  Langlade  county  through 
Outagamie  county  and  a  portion  of  Appleton 
to  Menasha.  C.  H.  Hartley.  Oskosh,  Wis.,  is 
General  Manager  and  W.  Cambier,  Oshkosh, 
Wis.,  is  Chief  Engineer  of  the  company. 

Canada. 

•J«Rids  are  asked  until  noon,  Aug.  31,  by 
P.  E.  Ryan,  Secretary,  Commissioners  of  the 
Transcontinental  Railway,  Ottawa,  Ont.,  for 
the  construction  and  erection  complete,  of 
terminal  station  in  the  city  of  Quebec.  Plans 
and  specifications  may  be  seen  and  full  infor- 
mation obtained,  at  the  office  of  Gordon  Grant, 
Chief  Engineer,  Ottawa,  Ont.,  and  A.  E.  Dou- 
cet,  District  Engineer,  Quebec,  P.  Q.  Certi- 
fied check  for  $100,000  is  required  with  bid. 

•f-Bids  are  asked  until  noon,  Aug.  25,  by 
L.  K.  Jones.  Secretary,  Department  of  Rail- 
ways and  Canals,  Ottawa,  Ont.,  for  the  con- 
struction of  a  stone  passenger  station  at  Truro, 


N.  S.,  for  the  Intercolonial  Ry.  Plans, 
specifications,  etc.,  may  be  seen  at  the  office 
of  the  Chief  Engineer  of  the  Department  of 
Railways  and  Canals,  Ottawa,  and  at  the  of- 
fice of  the  Chief  Engineer  of  the  Intercolonial 
Railway  at  Moncton,  N.  B.,  or  at  the  office  of 
the  Board  of  Trade,  Halifax.  Certified  check 
for  $10,000  required  with  bid. 

•J«The  Department  of  Railways  and  Canals, 
L.  K.  Jones,  Secretary,  Ottawa,  Ont.,  has  called 
for  tenders  for  the  construction  of  the  new 
branch  lines  of  the  Intercolonial  Ry.  in  east- 
ern Nova  Scotia,  authorized  by  the  vote  put 
through  Parliament  last  session.  One  line 
will  serve  the  district  between  Dartmouth  and 
Deans,  a  distance  of  70  miles.  The  other  line 
will  run  from  Guysboro  to  County  Harbor. 
The  cost  of  the  two  lines  will  be  nearly 
$2,000,000.  Tenders  are  to  be  in  by  Sept.  20, 
and  it  is  expected  that  construction  work  will 
be  well  advanced  this  fall.  Tenders  have  also 
been  asked  for  the  proposed  improvements  to 
the  Richmond  yards  of  the  Intercolonial  at 
Halifax.  The1  estimated  cost  of  the  work  is 
$83,000.  The  plans  provide  for  new  tracks, 
the  enlargement  of  the  yards,  straightening  of 
curves,  etc.  W.  B.  MacKenzie,  Moncton,  N. 
B.,  is  Chief  Engineer  of  the  Intercolonial  Ry. 

®The  Commissioners  of  the  Transcontinen- 
tal Ry.  have  awarded  the  contract  for  the  con- 
struction of  car  shops  at  Transcona,  near 
Winnipeg,  to  Haney,  Quinlan  &  Robertson,  of 
Winnipeg- — the  lowest  tenderers.  Haney, 
Quinlan  &  Robertson  are  also  the  contractors 
for  the  construction  of  the  locomotive  shops 
at  that  point. 

®J.  D.  McArthur,  Winnipeg,  Man.,  has  been 
awarded  the  contract  by  the  Canadian  Govern- 
ment for  the  construction  of  the  first  section 
of  the  Hudson  Bay  Ry.  This  section  extends 
from  Pass  Mission  to  Thicket  Portage,  is  185 
miles  long,  and  is  estimated  to  cost  $3,000,000. 

®It  is  understood  in  Montreal,  Can.,  that  Fo- 
ley, Welch  &  Stewart,  St.  Paul,  Minn.,  have 
been  awarded  he  contract  for  the  construction 
of  the  Grand  Trunk  Pacific  R.  R.  in  British  Co- 


lumbia, extending  from  Tete  Jaune  Cache,  50 
miles  west  of  Yellowhead  Pass,  to  Aldermere, 
in  the  Bulkley  Valley,  a  distance  of  ap- 
proximately 415  miles. 

®A.  S.  Metcalfe,  Montreal,  Que.,  has  been 
awarded  the  contract  for  the  platform  and 
canopy  covering  the  track  terminal  for  the  new 
Grand  Trunk  Ry.  station  at  Ottawa.  The 
contract  amounts  to  about  $100,000. 

Advices  from  Ottawa  state  that  a  new 
company  is  being  organized  to  build  and  op- 
erate an  electric  railroad  between  Ottawa  and 
points  up  the  Gatineau  River.  It  is  proposed 
to  run  through  all  the  summer  resorts  between 
Ottawa  and  Farmpoint.  including  Chelsea, 
Kirk's  Ferry,  Kingsmere,  Cascades  and  Farm- 
point,  which  will  probably  be  the  ultimate  des- 
tination of  the  road. 

Financial  arrangements  are  understood  to 
have  been  completed  in  England  for  the  ex- 
tension of  the  Algoma  Eastern  and  the  Al- 
goma  Central  Rys.  The  extension  of  the  Al- 
goma Eastern  Ry.  will  be  from  Sudbury  to 
Little  Current,  and  the  extension  of  the  Al- 
goma Central  Ry.  from  Hoban  to  the  C.  P.  R. 
connection  with  the  National  Transcontinental 
Railway,  115  miles  north  of  the  C.  P.  R.  main 
line.  R.  S.  McCormick,  Sault  Ste.  Marie, 
Ont.,  is  Chief  Engineer  of  the  Algoma  Cen- 
tral Ry. 

Mexico. 

Announcement  has  been  made  by  Ernesto 
Madero,  minister  of  finance,  that  the  Mexican 
government  will  give  all  possible  aid  and  en- 
couragement for  the  construction  of  new  lines 
of  railway.  According  to  advices  received  by 
the  government  Department  of  Communica- 
tions, a  number  of  railroad  projects  are  now 
being  promoted  and  prospects  are  favorable 
for  their  consummation.  It  is  stated  that  not 
only  will  federal  aid  be  given  legitimate 
schemes  of  this  kind,  but  the  respective  states 
will  also  be  urged  to  do  what  they  can  to- 
wards bringing  about  construction  of  new 
lines  and  extensions  of  existing  ones. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

•J*Bids  will  be  received  until  Aug.  28,  by 
Board  of  Revenue,  Dallas  County,  Selma, 
Ala.,  for  the  grading  and  graveling  of  17.17 
miles  of  road  on  Tyler-Polk  and  Selma-Benton 
Roads  including  77,000  cu.  yds.  of  embank- 
ment, 37,300  cu.  yds.  of  gravel,  1,312  lin.  ft. 
of  24-in.  double  strength  sewer  pipe,  387  ft. 
of  15-in.  double  strength  sewer  pipe,  23  acres 
of  clearing  and  grubbing.  G.  R.  Thomas  is 
County  Road  Engineer. 

Arkansas. 

®Burke  Bros,  of  Fort  Smith,  Ark.,  have 
been  awarded  the  contract  for  constructing 
22,000  sq.  yds.  of  asphalt  pavement  in  the  citv 
of  Lincoln,  Neb. 

®Burke  Bros,  of  Fort  Smith,  Ark.,  have 
been  awarded  the  contract  for  constructing 
25,000  sq.  yds.  of  wood  block  pavement  in  the 
city  of  Joplin,  Mo. 

California. 

®The  Board  of  Public  Works  of  Los  An- 
geles, Cal.,  has  awarded  the  contract  for  the 
paving  of  Vermont  Ave.,  from  Santa  Bar- 
bara Ave.,  to  Slauson  Ave.,  to  the  Barber  As- 
phalt Co.,  for  $56,000. 

*i«Bids  will  be  received  until  Aug.  22  by 
Board  of  Santa  Barbara  County  Supervisors, 
Santa  Barbara,  Cal.,  for  the  construction  of 
the  Montecita  road.  All  bids  received  Aug.  5 
for  this  work  were  rejected. 

•J*Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  III,  until  11  a.  m.. 
Aug.  23,  for  paving  the  following  streets  :  N. 
Center  Ave.,  brick ;  Elston  Ave.,  granite 
blocks;  W.  Erie  St.,  asphalt;  S.  5th  Ave., 
Fullerton  Ave.,  creosoted  blocks;  Stony  Isl- 
and Aye.,  asphalt;  alley,  Cottage  Grove  Ave., 
etc.,  brick.    The  work  includes  combined  curb 


and  gutter,  sandstone  curbing,  manhole  and 
catch  basin  construction  and  adjustment,  con- 
crete foundation,  sand  cushion,  etc.,  as  speci- 
fied. Plans  and  specifications  on  file  with  Jno. 
B.  Hayes,  chief  clerk. 

®M'eyer  &  Thomas  Construction  Co.  of 
East  St.  Louis,  111.,  has  been  awarded  the  con- 
tract bv  the  city  of  Murphysboro,  111.,  for  the 
construction  of  brick  pavement  on  a  5-in.  cem- 
ent concrete  base  for  $1.90.  The  work  in- 
cludes 14,672.7  sq.  yds.  of  vitrified  brick  pave- 
ment on  concrete  base  of  5  ins.,  with  sand 
cushion  2  ins.  thick,  joints  filled  with  asphalt 
filiir  ani  surface  dressed  with  M  in.  sand, 
4.7.'1'  <  u.  yds.  of  excavation,  grading,  etc., 
S\2(h  i-  .  ft.  of  4  in.  sandstone  curb,  let  at  54 
cts.    Bids  were  opened  Aug.  7. 

A  movement  has  been  started  in  Santa  Mon- 
ica, Cal.,  looking  toward  the  laying  of  asphalt 
on  Ocean  Ave.,  from  Colorado  to  Fremont 
Sts.  It  is  also  planned  to  pave  a  number  of 
other  streets. 

The  Board  of  Supervisors  of  Butte  County, 
Oroville,  Cal.,  have  inaugurated  a  campaign 
for  a  $500,000  bond  election  for  good  roads. 
It  is  the  desire  of  the  board  that  the  election 
be  held  as  soon  as  possible. 

The  Board  of  Siskiyou  County  Supervisors, 
Yreka,  Cal.,  has  appointed  a  committee  to  ex- 
amine and  report  upon  the  cost  of  an  entire 
new  system  of  highways.  It  is  proposed  to 
bond  the  county  to  the  extent  of  $200,000.  The 
committee  consists  of  Noel  E.  Graves  of 
Yreka,  A.  J.  Barr  of  Sisson  and  Dr.  A.  A. 
Milliken  of  Fort  Jones. 

Colorado. 

City  Engineer  T.  L.  Waggener  of  Colorado 
Springs,  Colo.,  has  submitted  the  following 
estimates  to  the  City  Council  for  proposed 
street  paving  :  Asphalt  concrete,  $246,448  ;  bitu- 


lithic.  $275,520;  sarcolithic  mineral  rubber, 
$237,064,  and  sheet  asphalt,  $247,404.  It  is 
probable  that  the  contract  for  this  work  will 
be  let  by  the  middle  of  September. 

Florida. 

The  St.  Johns  County  Commissioners,  St. 
Augustine,  Fla.,  have  placed  an  order  for  150 
carloads  of  shell  at  $0.45  per  cu.  yd.,  to  be 
used  on  both  the  John  Anderson  Blvd.,  run- 
ning north  from  St.  Augustine,  and  also  on 
the  Elkton-Hastings  road,  running  south. 

Georgia. 

•f»Bids  will  be  received  until  3  p.  m.,  Aug. 
19,  by  Chairman  of  Street  Committee,  Atlanta, 
Ga.,  at  the  office  of  R.  M.  Clayton,  Chief 
Engineer  of  Construction  for  paving  Welton 
St.  from  Peachtree  St.  to  Spring  St.  with 
creosoted  wood  blocks,  approximately  5,000 
sq.  yds. 

The  Troup  County  Commissioners,  La- 
Grange,  Ga.,  have  approved  the  proposition  of 
the  civics  committee  of  the  Chamber  of  Com- 
merce, for  the  elimination  of  the  road  grades 
on  county  roads  running  into  LaGrange. 

An  election  will  be  held  in  Waycross,  Ga., 
shortly  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  in  the  sum  of  $175,000  for 
public  improvements. 

An  election  will  shortly  be  held  in  the 
county  of  Ware,  Waycross.  Ga.,  for  the  pur- 
pose of  voting  on  the  issuance  of  bonds  to  the 
amount  of  $250,000  for  road  improvements. 

Idaho. 

^•Bids  will  be  received  until  8  p.  m.,  Sept. 
6,  by  City  Council,  Lewiston,  Idaho,  for  the 
construction  of  approximately  19,000  sq.  yds. 
of  hard  surface  paving.  C.  F.  Leland  is  City 
Clerk. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Illinois. 

•{•Bids  will  be  received  until  11  a.  rn.,  Aug. 
30  (extension  of  time  from  Aug.  23  as  noted 
in  our  last  issue),  by  Board  of  Highway  Com- 
missioners, Charleston,  111.,  for  the  construc- 
tion of  the  first  two  sections  out  of  16  of  the 
bituminous  macadam  roads  in  Seven  Hickory 
township.  Coles  County,  111.  These  sections 
are  approximately  1  mile  each  in  length  and 
are  to  be  limestone  macadam,  8  ins.  thick  after 
rolling,  9  ft.  wide  and  treated  with  bituminous 
binder  via  penetration  method.  Information 
may  be  obtained  and  plans  and  specifications 
and  blank  forms  may  be  seen  at  the  office  of 
S.  McCrory.  Engineer  in  Charge,  518  0th  St., 
Charleston,  111.,  or  at  the  office  of  T.  N.  Cofer, 
Attorney,  Charleston.  111. 

®The  Commissioners  of  Highways,  Ash- 
more,  111.,  have  decided  to  extend  and  gravel 
roads  already  begun.  The  northwest  and 
southwest  extensions  have  been  let  to  L.  S. 
Carter  at  $0.95  and  $0.97  per  yd.  The  south 
east  went  to  Harlin  Hogue  and  C.  E.  Green 
at  $1;  the  northeast  to  H.  D.  Morris  at  $0.69. 

City  Engineer  Main  of  Rockford,  111.,  has 
submitted  the  following  estimates  to  the  Board 
of  Local  Improvements  for  brick  pavement  im- 
provements, totaling  almost  $80,000;  Wyman 
St.,  from  north  line  of  Chestnut  St.  to  South 
line  of  State  St.,  $5,126 ;  Chestnut  St.,  from 
east  end  of  asphalt  pavement  to  west  end  of 
bridge,  $3,223;  Court  St.,  from  south  line  of 
State  St.  to  the  south  line  of  Chestnut  St., 
$11,776 ;  Walnut  St.,  from  east  end  of  bridge 
to  east  line  of  Madison  St.,  $10,747 ;  Madison 
St.,  from  north  line  of  Walnut  St.  to  south 
line  of  State  St.  also  included  in  the  above 
estimate;  Water  St.,  from  north  line  of  Wral- 
nut  St.  to  south  line  of  State  St.,  $4,986;  Wy- 
man St.,  from  State  to  Mulberry  St.  and  Mul- 
berry St.  from  Wyman  St.  to  Church  St.  and 
Church  St.  from  State  St.  to  a  point  north  of 
Peach  St.,  $17,787 ;  Madison  St.,  from  State  to 
Jefferson  St.,  $9,269;  Water  St.,  from  State 
to  Jefferson  St.,  $10,131. 

F.  D.  Chase,  Architect,  Hawthorne,  111.,  is 
about  to  prepare  specifications  and  take  figures 
on  about  5,000  sq.  yds.  of  paving  in  that  city. 
The  paving  will  be  either  brick,  concrete  or 
creosoted  block. 

The  Village  Council  of  Rantoul,  111.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  seven  blocks  of  pavement  on 
Sangamon  St. 

Civil  Engineer  George  F.  Dewey,  Cairo,  111., 
is  making  surveys  to  prepare  estimates  for  the 
paving  of  several  of  the  streets  in  the  business 
section.  The  streets  being  surveyed  are 
Fourth,  Sixth,  10th,  12th  and  14th  Sts.,  from 
Ohio  levee  to  Washington  Ave. 

The  citizens  of  Sterling,  111.,  on  Aug.  8,  it 
is  reported,  voted  the  issuance  of  bonds  in 
the  sum  of  $40,000  for  the  paving  of  East  10th 
St.,  Seventh  Ave.,  Broadway  and  East  Fourth 
Sts. 

The  Chicago  &  Northwestern  Railroad  Co. 
plans  the  expenditure  of  $3,00o  for  paving 
work  in  the  city  of  Morrison,  111.  P.  J. 
O'Brien,  Chicago,  111.,  is  Division  Supt. 

City  Engineer  R.  G.  Gregg  of  Kankakee, 
111.,  has  estimated  the  cost  of  paving  Wesl 
Court  St.,  from  West  Ave.  to  Fifth  Ave.,  at 
$25,400,  the  work  to  be  done  with  brick  on  a 
concrete  base  and  an  asphalt  filler. 

Indiana. 

•{•Kids  will  be  received  until  Sept.  7  by 
Board  of  County  Commissioners,  Wabash, 
Ind.,  for  the  construction  of  gravel  road  mi 
the  Wabash-Kosciusko  county  line;  al>o  a 
gravel  road  in  Chester  township,  Wabash 
county. 

•f*l'.ifls  will  be  received  until  I"  a.  m..  Aug. 
81,  by  Board  of  Randolph  County  Commis- 
sioners, Winchester,  Ind.,  for  grading)  drain- 
ing and  paving  with  crushed  Stone  J.  Stephen 

el  al,  road  in  Green  and  Franklin  townships 

Th(    highway  will  be   10,480  ft.   long      II  F. 
Wood  i,  county  auditor 
•{•Bid    will  be  Hcivcd  until  Hi  a,  in  ,  Aug. 

81,  by  Board  of  Randolph  County  Commis 

SlOnerS,  Winchester,  Ind  ,  for  grading,  drain 
ing  and  paving  with  crushed  stone  N  I). 
Swank  el   al    road   in   White   Kiwr  township. 


The  road  will  be  21,696  ft.  long.  H.  F.  Wood 
is  county  auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
31,  by  Board  of  Randolph  County  Commis- 
sioners, Winchester,  Ind..  for  grading,  drain- 
ing and  paving  with  crushed  stone  C.  Manor 
et  al.  road  in  Monroe  township.  H.  F.  Wood 
is  county  auditor. 

•{•Bids  will  be  received  until  noon,  Sept.  6, 
by  Board  of  White  County  Commissioners, 
Monticello,  Ind..  for  grading,  draining  and 
paving  with  stone  E.  Morrison  et  al.  road  in 
Big  Creek  township.  A.  G.  Fisher  is  county 
auditor. 

•{•Bids  will  be  received  until  noon,  Sept.  6, 
by  Board  of  White  County  Commissioners, 
Monticello,  Ind.,  for  grading,  draining  and 
graveling  of  Christian  Blumhard  et  al.  road  in 
Cass  township.  A.  G.  Fisher  is  county  audi- 
tor. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
31,  by  Board  of  Randolph  County  Commis- 
sioners, Winchester,  Ind.,  for  grading,  drain- 
ing and  paving  with  crushed  stone  of  the 
roadway  of  the  Ellis  Green  et  al.  road  in 
White  River  township.  The  road  will  be 
8,220  ft.  long.    H.  F.  Wood  is  county  auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
31,  by  Board  of  Randolph  County  Commis- 
sioners, Winchester,  Ind.,  for  grading,  drain- 
ing and  paving  the  roadway  of  the  J.  M. 
Shockney  et  al.  road  in  Wayne  township. 
The  road  will  be  13,391  ft.  long  and  will  be 
paved  with  crushed  stone. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
31,  by  Board  of  County  Commissioners,  Ran- 
dolph county,  Winchester,  Ind.,  for  the 
draining  and  grading  of  the  roadbed  and 
paving  some  with  crushed  stone  macadam 
in  part  cement  concrete  foundation  and 
paving  with  brick  and  block  of  recognized 
standard,  together  with  combined  cement  curb 
and  gutter,  on  the  road  petitioned  for  bv  R. 
B.  Dick  et  al. 

•{•Bids  will  be  received  until  noon,  Sept.  6, 
by  Board  of  White  County  Commission- 
ers, Monticello,  Ind.,  for  the  construction 
of  stone  and  gravel  road  petitioned  for  by 
William  Krapft'  et  al.  A.  G.  Fisher  is  county 
auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
23,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  grading,  graveling  and  rolling  of 
the  roadway  of  Traub  Ave.  from  Washington 
St.  to  Maryland  St.  C.  A.  Shrader  is  presi- 
dent. 

•{•Bids  will  be  received  until  3  p.  m.,  Aug. 
19.  by  Common  Council  of  Batesville,  Ind., 
for  the  improvement  of  George  and  Walnut 
Sts.    J.  F.  Drescher  is  city  clerk. 

®Heeter,  Murphy  &  Coble  of  Servia,  Ind., 
have  been  awarded  the  contract  by  tne  Wra- 
bash  County  Commissioners,  Wabash,  Ind., 
for  the  construction  of  a  highway  in  Chester 
township  for  $4,515.  Bids  were  opened  Aug.  8. 

®The  Clay  County  Commissioners,  Brazil, 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  roads  in  Cass  and  Brazil  town- 
ships to  E.  J.  Schauwecker  of  Clay  Citv  for 
$4,834.  Bids  were  opened  Aug.  8  by  E.  A. 
Staggs,  county  auditor. 

®The  Wabash  County  Commissioners,  Wa- 
bash, Ind.,  have  awarded  the  contracts  for 
the  construction  of  a  gravel  road  in  Waltz 
township  and  a  stone  road  in  Noble  township 
to  Mackey  &  Drookmillcr  of  Marion,  Ind., 
and  C.  J.  Grccvcy  iK:  Sons  of  Wabash  re- 
spectively. Tin-  contract  prices  are  $7,391  and 
$9,700.    Bids  were  opened  Aug.  8. 

©The  Adams  County  Commissioners,  De- 
catur, Ind.,  have  awarded  contracts  for  the 
construction  of  macadam  roads  in  Washing- 
ton and  Kirkland  townships  to  Frank  Heller 
of  j'Scrne,  Ind.,  for  $2,799  and  Merryman  & 
Fltgate  of  Monroe,  Ind.,  for  $3,67 1".  liids 
were  opened  Aug.  7. 

®M  Vance  Buckmaster  of  Geneva,  Ind.. 
has  been  awarded  tin-  contract  by  the  Jay 
Count)  Commissioners,  Portland,  Ind.,  for 
the   construction   of  a   highway   in  Wabash 

tOWnShiO       Bldl    were    opened    Aug     7    b\  W 

Lea  Smith,  count}  auditor. 

'•>Nie  Washington  County  Commissioners. 
Salem,    Ind.   have   awarded   the  contract  for 


the  construction  of  a  gravel  road  in  Frankli 
township  to  Chastain  &  Etzler  of  Salem  fcj 
$17,095.  Bids  were  opened  Aug.  7  by  Fran 
S.  Munkelb,  county  auditor. 

®The  Jackson  County  Commissioner] 
Brownstown,  Ind.,  have  awarded  the  contract 
for  the  construction  of  two  roads  in  Cai 
township  to  Hinderleider  &  Owen  of  Medor1 
Ind.,  for  $4,323  and  T.  J.  Plummer  of  Medoi 
for  8610.    Bids  were  opened  Aug.  7. 

®Geo.  R.  Chapman  of  Clinton,  Ind.,  ha 
been  awarded  the  contract  by  the  Count 
Commissioners,  Newport,  Ind.,  for  the  cor 
struction  of  two  miles  of  gravel  road  i 
Clinton  township,  Vermillion  county,  fc 
$7,74(1.  Bids  were  opened  Aug.  7  by  H.  \j 
Payne,  county  auditor.  . 

®Clyde  &  Moore  Construction  Co.  of  Mui 
cie,  Ind.,  has  been  awarded  the  contract  b, 
the  County  Commissioners,  Liberty,  Ind.,  fc 
the  construction  of  a  gravel  road  in  Harriso 
township  for  $13,300.  The  Commissioner 
have  also  awarded  the  Ohio  Construction  C( 
of  Eaton,  O.,  a  contract  for  a  gravel  road  j: 
the  same  township  for  $8,650.  Bids  wi 
opened  Aug.  7. 

®The  Commissioners  of  Huntington  Count] 
Huntington,  Ind.,  have  awarded  the  follow; 
ing  contracts  for  the  construction  of  nin 
stone  roads,  seven  of  them  in  Clear  Creei 
township :  Hutsell  &  Wolfcarl  of  Markle- 
Geesaman,  3  miles.  $11,800;  Fulton,  21/4  mile* 
$8,500;  J.  G.  Eberhart,  2  miles,  $6,000;  Coch 
ran,  3  miles,  $11,500;  W.  F.  Eberhart,  3  mile$ 
$9,650.  Sparks  Bros.,  Clinton  Co.  Road-; 
Carroll,  1  mile,  $3,332 ;  Hippensteel,  3  milej 
$9,451;  Morrow,  2  miles,  $6,246;  Shock,  . 
miles,  $11,021. 

The  Board  of  Public  Works  of  Elkhart 
Ind.,  plans  to  open  Benham  Ave.  in  order  t« 
give  a  direct  thoroughfare  to  the  site  of  th« 
Lake  Shore  Railroad's  new  shops  and  t< 
straighten  streets  on  the  South  Side.  Th; 
estimated  cost  is  $20,000. 

The  Board  of  Public  Works  of  Andersor 
Ind.,  has  passed  a  resolution  providing  for  thfi 
construction  of  a  5-ft.  cement  sidewalk  ot 
both  sides  of  23rd,  St.,  from  Jackson  to  Easi 
Lynn. 

The  citizens  of  Cass  Township,  Whit,; 
County,  Ind.,  voted  July  29  in  favor  of  thf 
construction  of  a  gravel  and  stone  road  ii 
that  township  over  a  distance  of  a  little  mon 
than  seven  miles. 

The  special  committee  of  the  Commereia 
club  of  New  Albany,  Ind.,  appointed  to  ascer 
tain  the  cost  of  the  purchase  of  the  two  toll 
roads  entering  the  city,  has  filed  its  report 
The  report  shows  the  Paoli  pike  has  about  V 
miles  in  the  county  and  the  Corydon  pike  ha- 
about  10  miles  and  the  figures  of  cost  of  pur- 
chase are  estimated  on  a  basis  of  $1,000  per; 
mile. 

Iowa. 

•J-Kids  will  be  received  until  0  a.  m  .  Aug 
23,  by  City  Council  at  the  office  of  Horace 
Susong.  City  Clerk,  Des  Moines.  Ia.,  for  pav- 
ing  with  No.  1  vitrified  paving  brick  with  pitch 
filler  on  6-in.  Portland  cement  concrete  base.  I 
Ninth  St.,  from  the  north  rail  of  the  Minneap 
olis  &  St.  Louis  Ry.  tracks  to  the  south  rail 
of  the  Chicago,  Burlington  &  Quincy  R.  R. 
The  work  will  require  about  1,355  sq.  yds.  ot 
pavement. 

•{•Bids  will  be  received  until  9  a.  m..  Aug. 
23,  by  City  Council,  Des  Moines.  Ia..  for  the 
construction  of  pavement  on  the  intersections 
of  20th  St.,  Olive  Ave.  and  Cottage  Ave.  The  | 
work  will  require  about  682  sq.  yds.  of  No.  1 
vitrified  paving  brick  with  pitch  tiller  on  5-in. 
Portland  cement  concrete  foundation.  James 
R.  Ilauna  is  Mavor  and  Horace  Susong  is  City  1 
Clerk. 

•{•Bids   will   be   received   until  7 :30  p.  in.,  i 
Aug.  21,  by  City  Council.  Clariuda,  la.,  fori' 
the   construction   of    15,000   sq.   yds.   of  con-  1 
crcte  paving.    C.  W.  Stuart  is  city  clerk 

■{•Bids  will  he  received  until  \ug  25  by 
town  of  Bettcndorf,  la.,  for  16.000  yds.  of 
grading,  30,(100  yds.  of  concrete  paving  and 
81.000  iin.  Ft  of  'curb. 

®George  Gabler  has  been  awarded  the  con- 
tract by  the  City  Council  of  Mason  City,  la. 


►I-  indicates  work  now  open  for  bids.    ri)  indicates  a  contract  let  recently. 
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for  the  construction  of  approximately  14,."»74 
sq.  yds.  of  cement  pavement ;  53  sq.  yds.  brick 
pavement,  car  track ;  7,800  lin.  ft.  of  cement 
curbing  for  $1.35  per  sq.  yd.  for  paving  and 
38  cts.  per  lin.  ft.  for  curbing.  Bids  were 
opened  Aug.  7. 

The  City  Council  of  Fort  Dodge,  la.,  has 
been  petitioned  for  the  laying  of  asphalt 
pavement  on  Seventh  St.,  from  First  Ave. 
north  to  the  north  line  of  Third  Ave.,  north ; 
on  Third  Ave.,  north  between  Seventh  and 
Eighth  Sts..  and  on  Fourth  Ave.,  south  be- 
tween Fourth  and  Fifth  Sts.  C.  H.  Reynolds 
is  City  Engineer. 

Kansas. 

4*Bids  will  be  received  until  noon,  Aug.  19, 
by  Board  of  Douglas  County  Commissioners, 
Lawrence,  Kan.,  for  the  construction  of  a 
highway  bridge.    W.  Green  is  county  clerk. 

®Ransom  &  Cook  have  been  awarded  the 
contract  by  the  city  of  Ottawa,  Kan.,  for  con- 
structing brick  pavement  on  concrete  base  on 
Willow  and  Ash  Sts.  for  $13,000.  The  work 
includes  curb  and  gutter  and  excavating.  Bids 
were  opened  Aug.  2. 

Louisiana. 

®.M.  Garsand,  2106  Tulane  Ave.,  New  Or- 
leans, La.,  has  been  awarded  the  contract  by 
the  State  Highway  Commission,  Baton  Rouge. 
La.,  for  the  construction  of  33  miles  of  shell 
road  on  the  Plaquemines  Parish  Highway  for 
$119,681.  Gervais  Lombard  is  state  highway 
engineer.    Bids  were  opened  Aug.  10. 

The  Police  Jury  of  Arcadia  Parish,  Crowley, 
La.,  has  set  Aug.  30  as  the  date  of  a  special 
election  called  for  the  purpose  of  levying  a 
two  and  a  half  mill  road  tax  in  the  Sixth 
Ward.  The  people  of  that  section  favor  the 
tax  in  order  to  build  and  maintain  the  roads. 

Maine. 

Following  bids  were  received  by  Commis- 
sioner of  Public  Works  Bion  Bradbury,  Port- 
land, Me.,  for  State  Highway  work :  J.  W. 
Gulliver,  $13,590;  Forgione  &  Romano,  $15,- 
000;  Hassam  Paving  Co.,  $16,563;  Shawmut 
Contracting  Co.,  no  definite  amount  stated;  F. 
W.  Cunningham,  $18,794.  The  bids  have  been 
sent  to  the  State  Highway  Commission  at 
Augusta  where  the  contract  will  be  awarded. 

Massachusetts. 

The  Municipal  Council  of  Haverhill,  Mass., 
has  authorized  a  bond  issue  of  $30,000  for  the 
construction  of  a  macadam  road  on  Main  St., 
in  the  Bradford  district,  extending  from  the 
present  macadam  three  miles  to  the  Boston 
road  at  Ward  hill.  The  State  Highway  Com- 
mission has  agreed  to  extend  the  state  high- 
way from  North  Andover  to  Ward  hill  to 
connect  with  the  roadway  that  the  city  will 
build. 

Michigan. 

©Supervisor  J.  D.  Colburn  of  Cornell  Town- 
ship, Delta  County,  Mich.,  has  been  awarded 
the  contract  for  constructing  4.36  miles  of  road 
from  Woodlawn  to  the  Marquette  County  line 
at  Henderson. 

®The  Board  of  Public  >/orks  of  Grand 
Rapids,  Mich.,  has  awarded  the  contract  for 
the  construction  of  an  asphalt  macadam  pave- 
ment on  Fountain  St.,  and  Barclay  St.,  to  E. 
W.  Seamans  of  that  city  for  $6,173  and  $4,633 
respectively. 

The  voters  of  Montague,  Mich.,  on  Aug.  7, 
voted  the  issuance  of  bonds  in  the  sum  of 
M.,HM»  for  paving  purposes. 

Mississippi. 

®The  Worthington  Construction  Co., 
Brookhaven,  Miss.,  has  been  awarded  the  con- 
tract by  the  Highway  Commissioners,  District 
No.  1,  Brookhaven,  Miss.,  for  grading,  gravel- 
ing, construction  of  culverts  and  bridges  on 
approximately  28  miles  of  public  roads  for 
$83,000.  The  gravel  is  to  be  obtained  from 
local  pits.  Roads  to  be  surfaced  14  and  9  ft. 
Approximately  110,000  cu.  yds.  grading. 
168,500  sq.  yds.  of  gravel  surface,  800  yds.  of 
concrete  and  1,600  lin.  ft.  of  vitrified  pipe.  H. 
Cassedy  is  chairman  of  the  commission.  F. 
T.  Meyers  is  engineer  Bids  were  opened  Aug.  7. 

®The  Creosote  Wood  Block  Co.  has  secured 


a  contract  in  Jackson.  Miss.,  for  wood  paving 
from  Manship  St.  to  Euclid  Ave.,  at  $50,002. 

Missouri. 

•{•Bids  are  asked  until  2  p.  m.,  Sept.  5,  by 
the  Road  Commissioners  of  Supervisor's  Dis- 
trict Number  Four,  of  Monroe  County,  Miss., 
for  the  construction  of  grades  and  drainage, 
including  culverts  and  tiling,  for  about  43 
miles  of  road.  L.  G.  Smith,  Aberdeen,  Miss., 
is  Engineer.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

Nebraska. 

®The  City  Council  of  Aurora,  Neb.,  has 
awarded  the  contract  for  street  paving  to  M. 
Ford  of  Omaha,  Neb.,  at  the  following  bid : 
$1.93  for  asphalt,  $1.95  for  brick,  $0.34  for 
curb,  the  whole  to  approximate  $41,000. 

New  Jersey. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
21,  by  M.  Stockman,  Town  Clerk,  Irvington, 
N.  J.,  for  the  construction  and  laying  of  a 
telford  pavement  of  40th  St.  from  Springfield 
Ave.,  southerly  to  Halsted  Ave.  and  for  the 
curbing  and  fkgging  of  20th  St.  south,  from 
Clinton  Ave.  southerly  to  Cottage  St.  in  the 
town  of  Irvington.  Specifications  may  be 
seen  at  the  office  of  I.  J.  Casey,  Jr.,  &  Co., 
Town  Engineer,  Glorieux  Bid.,  or  at  the  office 
of  Town  Clerk. 

®Richman  &  Crig  of  Cederville,  N.  J.,  have 
been  awarded  the  contract  by  the  Public  Road 
Committee  of  the  Board  of  Chosen  Freehold- 
ers of  Cumberland  County  at  Bridgeton,  N. 
J.,  for  the  improvement  of  a  public  road  in 
Deerfield  township,  over  7%  miles  long  and 
including  19,150  cu.  yds.  of  earth  excavation, 
VA  acres  of  grubbing,  15,123  cu.  yds.  of  com- 
pacted gravel.  The  contract  price  is  $16,986. 
Bids  were  opened  Aug.  9. 

®W.  S.  Konover  of  Trenton,  N.  J.,  has 
been  awarded  the  contract  by  the  Road  Com- 
mittee, borough  of  Woodstown,  N.  J.,  for 
grading  and  placing  asphalt  concrete  surface 
on  East  and  West  Aves.,  in  the  borough,  for 
$14,798.    Bids  were  opened  July  31. 

All  bids  received  by  the  Commissioner  of 
Education,  State  House,  Trenton,  N.  J.,  on 
Aug.  8,  for  grading  and  improving  the  grounds 
of  the  Montclair  State  Normal  School  and 
for  laying  walks  on  the  same  have  been  re- 
jected.   The  work  will  be  readvertised. 

The  Town  Council  of  West  New  York,  N. 
J.,  rejected  the  only  bid  received  for  the  im- 
provement of  22d  St.  from  Bergenlin  Ave.  to 
Dewey  Ave.,  on  Aug.  1.  J.  L.  Wolfe  is  town 
clerk. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
28,  by  George  McAneny,  President,  Borough 
of  Manhattan,  New  York  City,  for  widening 
the  roadway  and  repaving  with  special  im- 
proved granite  block  pavement  on  a  concrete 
foundation  the  roadway  of  Lafayette  St.,  from 
the  south  side  of  Great  Jones  St.  to  the  south 
side  of  Astor  Place. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
23,  by  A.  E.  Steers,  President  of  the  Borough 
of  Brooklyn,  New  York  City,  for  14  street  im- 
provement contracts,  the  largest  being  No.  11, 
as  follows  :  For  regulating  and  paving  with 
asphalt  on  a  concrete  foundation  the  roadway 
of  44th  St.  from  7tn  Ave.  to  Fort  Hamilton 
Ave.,  together  with  all  work  incident  thereto. 
The  Engineer's  estimate  of  the  quantities  is  as 
follows :  9,810  sq.  yds.  asphalt  pavement,  five 
years'  maintenance.  1,380  cu.  yds.  concrete, 
for  pavement  foundation.  75  lin.  ft.  new 
curbstone  set  in  concrete.  255  sq.  ft.  cement 
sidewalk,  one  year  maintenance.  The  time  al- 
lowed for  the  completion  of  the  work  and  the 
full  performance  of  the  contract  is  40  working 
davs.  The  amount  of  security  required  is 
$5,600. 

•{•Bids  will  be  received  until  10:30  a.  111., 
Aug.  22,  by  T.  W.  Whittle.  Acting  President, 
Borough  of  the  Bronx,  New  York  City,  for 
16  street  improvement  contracts,  the  largest 
being  No.  14,  as  follows :  For  paving  the 
roadway  of  E.  181st  St.  with  granite  blocks 
on  a  concrete  foundation,  from  Park  Ave.  to 
Washington  Ave.,  and  from  Vyse  Ave.,  to 
Bryant  Ave. ;  with  asphalt  blocks  on  a  con- 


crete foundation,  from  Washington  Ave.,  to 
Bathgate  Ave.,  and  from  Lafontaine  Ave.,  to 
Clinton  Ave.,  and  with  sheet  asphalt  on  a  con- 
crete foundation,  from  Clinton  Ave.  to  Mapes 
Ave.,  from  Crotona  Parkway  east  to  Vise 
Ave.,  and  from  Bryant  Ave.  to  Boston  Road, 
setting  curb  where  necessary  and  all  work 
incidental  thereto.  The  Engineer's  estimate  of 
the  work  is  as  follows :  4,880  sq.  yds.  of 
completed  asphalt  block  pavement,  and  keep- 
ing the  same  in  repair  for  five  years  from  date 
of  acceptance.  2,100  sq.  yds.  of  completed 
granite  block  pavement,  ami  keeping  the  same 
in  repair  for  one  year  from  date  of  accept- 
ance. 2,400  cu.  yds.  of  concrete,  including 
mortar  bed  where  required.  1,20(1  lin.  ft.  of 
new  curbstone,  furnished  and  set  in  concrete. 
7,300  lin.  ft.  of  old  curbstone,  rejointed,  re- 
cut  on  top  and  reset  in  concrete.  6,930  sq.  yds. 
of  completed  sheet  asphalt  pavement,  and 
keeping  same  in  repair  for  five  years  from 
date  of  acceptance.  The  time  allowed  for  the 
completion  of  the  work  will  be  100  consecu- 
tive working  davs.  The  amount  of  security 
required  will  be  $15,000. 

4*Bids  will  be  received  until  11  a.  m..  Aug. 
22,  by  Lawrence  Gresser,  President,  Borough 
of  Queens,  New  York  City,  for  10  street  im- 
provement contracts,  the  largest  being  No.  5, 
as  follows:  Regulating,  grading  and  repav- 
ing with  improved  granite  blocks  on  a  pre- 
pared macadam  foundation,  and  all  work  in- 
cidental thereto,  in  Broadway,  from  Murray 
Lane  to  10th  St.,  Bayside,  Third  Ward.  The 
time  allowed  for  doing  and  completing  the 
above  work  will  be  150  working  days.  The 
amount  of  security  required  will  be  $40,000. 
The  Engineer's  estimate  of  the  quantities  is 
as  follows :  800  cu.  yds.  of  concrete  headers. 
41,500  sq.  yds.  of  improved  granite  block  pave- 
ment, laid  outside  of  the  railroad  franchise 
area,  including  sand  bed.  sand-filled  joints  and 
one  year's  maintenance. 

®The  Board  of  Contract  of  Rochester,  N. 
Y.,  has  let  the  following  contracts  for  city 
work :  Rochester  Vulcanite  Pavement  Co., 
Dewey  Ave.  asphalt  pavement.  $28,037 ;  Whit- 
more,  Rauber  &  Vicinus,  Richard  St.  mac- 
adam pavement.  $3,959;  Passero  &  Petrossi 
Co.,  Weaver  St.  sewer,  $1,006;  Whitmore, 
Rauber  &  Vicinus,  Alpine  St.  macadam  pave- 
ment, $3,551  ;  Thomas  Holahan.  Conkey  Ave. 
sewer,  $906;  Crouch  Rros.,  Thurston  road, 
cement  sidewalks,  $601 ;  Bishop-Tavernick  Co., 
Berkshire  St.  gravel  pavement,  $570. 

The  state  of  New  York  has  appropriated 
$1,500,000  to  cover  its  share  of  the  cost  of 
constructing  an  international  highway  between 
New  York  City  arid  Montreal.  Que. 
Ohio. 

•J*Bids  win  be  received  until  noon,  Aug.  18, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  the  necessary  labor  and  material  for 
the  construction  of  pavement  on  Burke  St. 
from  Ford  to  Fifth  Ave.  A  certified  check 
for  $500  must  be  filed  with  each  bid.  Plans 
and  specifications  are  on  file  with  the  City 
Engineer.     W.  H.  McMillin  is  Clerk 

•{•Bids  wiH  be  received  until  noon,  Aug. 
18,  by  Director  of  Public  Service,  W.  H.  Mc- 
Millin, Clerk,  Youngstown,  O.,  for  the  neces- 
sary labor  and  material  for  the  paving  of 
Garland  Ave.  from  Wilson  Ave.  to  Shehy  St. 
A  certified  check  for  $500  must  be  filed  with 
each  bid.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  City  Engineer. 

•{•Bids  will  be  received  until  noon,  Aug.  18, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  furnishing  the  necessary  labor  and 
material  for  the  paving  of  Hayes  Ave.  from 
Woodland  Ave.  to  Fairmont.  Plans  and 
specifications  may  be  obtained  of  City  Engi- 
neer. A  certified  check  for  $500  must  be  filed 
with  each  bid.    W.  11.  McMillin  is  Clerk. 

•{•Bids  will  be  received  until  noon.  Sept.  5. 
by  H.  H.  Canfield,  Clerk  of  the  Village  of 
Cleveland  Heights,  O..  at  his  office  in  the 
village  or  at  309  Beckman  Bldg.,  Cleveland, 
O.,  for  the  necessary  labor  and  material  for 
the  improvement  of  Wilton  Road  from  south 
line  of  Hampshire  Road  to  the  north  line  of 
Euclid  Heights  Boulevard  by  establishing  a 
grade  and  grading,  draining,  and  paving  the 
same  with  brick,  asphalt  or  macadam,  accord- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ing  to  the  plans  and  specifications  on  file  at 
the  office  of  said  Clerk  at  the  lown  Hall,  and 
at  the  office  of  The  F.  A.  Pease  Engineering 
Company,  at  No.  931  Williamson  Bldg.,  Cleve- 
land, O. 

®J.  C.  Price  and  Carey  &  Muloane  of  Marys- 
ville,  O.,  have  been  awarded  the  contracts  by 
the  Union  County  Commissioners,  Maryville, 
for  the  construction  of  the  Welch  and  Eddy 
Roads  in  Leesburg  township  for  $2,390  and 
$1,990,  respectively.    Bids  were  opened  Aug.  5. 

®John  McLaughlin  of  East  Liverpool,  O., 
has  been  awarded  the  contract  by  the  Board 
of  County  Commissioners,  Lisbon,  O.,  for  the 
grading  of  Carpenters  Hollow  road  for  $.35 
per  cu.  yd.    Bids  were  opened  Aug.  7. 

®The  County  Commissioners,  Upper  San- 
dusky, O.,  have  let  the  contract  for  the  six 
miles  of  pike  in  Sycamore  township  to  Sously 
&  Botkins  of  Ada  for  $19,000.  Stone  will  be 
used. 

®The  contract  for  the  paving  of  the  Jones 
road,  between  Sebring  and  Beloit  has  been 
awarded  by  the  Trustees  of  Sebring  Town- 
ship, Mahoning  County,  O.,  to  John  Wilson  of 
Alliance.  The  trustees  have  decided  to  ask 
for  bids  for  the  paving  of  Ohio  Ave. 

®Sol  Mendelson  has  been  awarded  the  con- 
tract in  Elyria,  O.,  for  the  improvement  of  the 
strip  of  roadway  from  the  green  line  tracks 
in  Coonville  to  the  Chestnut  Ridge  road,  Good 
Roads  District  No.  1.  The  approximate  cost 
is  $4,000. 

No  bids  were  received  by  the  Board  of 
Washington  County  Commissioners,  Marietta, 
O.,  on  Aug.  2,  for  the  paving  of  Newoort 
Pike.  New  bids  will  be  asked  at  once  on  a 
concrete  combination  of  gravel  and  tar  prep- 
aration. 

The  approximate  estimate  on  the  cost  of  the 
proposed  improvement  of  Madison  road  be- 
tween Woodburn  and  Erie  Aves.  has  been 
submitted  to  the  Service  Director  of  Cincin- 
nati, O.,  by  City  Engineer  F.  S.  Shipley.  The 
estimate  calls  for  wood  pavement  between 
the  street  car  tracks,  with  granite  blocks  out- 
side the  tracks.    The  estimate  is  $280,470. 

Following  low  bids  were  received  by  the 
Jefferson  County  Commissioners,  Steubenville, 
O.,  on  pike  repair  routes :  William  Wheat- 
ley— Brilliant  to  Salt  Run,  $2.25 ;  Brilliant  and 
New  Alexandria,  $2.17;  Brilliant  and  George's 
Run.  $2.27;  George's  Run  to  New  Alexandria, 
$2.05;  George's  Run  to  Mingo,  $2.15.  William 
Jackson— Rayland  to  Bidwell,  $2.05;  Rayland 
and  Belmont  countv  line,  $2.20;  Rush  Run  and 
Hopewell.  $2.25;  Warren  and  Bidwell,  $2.25. 
J.  C.  Stokes — Knoxville  and  Island  Creek 
church,  $2.65.  William  R.  Beburn— Dillonvale 
to  Mt.  Pleasant  Hill,  $2.25;  Mt.  Pleasant  and 
Raylond.  $2.45;  Mt.  Pleasant  and  Belmont 
county  line,  $2.20;  Mt.  Pleasant  to  Mt.  Pleas- 
ant station.  $2.35;  Mt.  Pleasant  and  Long  Run, 
$2.35.  J.  R.  Simpson — Richmond  and  Knox- 
ville. $2.38.  Castner  Bros. — Steubenville  and 
Wintersville,  $2.45.  J.  D.  Carnes— Smithfield 
and  Potter's  shop,  $2.48;  Smithfield  and  Dil- 
lonvale, $2.37.  Fred  W.  Ford— Alikanna  and 
Wills  Creek,  $2.53;  Alikanna  and  Sanders. 
$2.15;  Rlackburn's  bridge.  Sanders  and  Center 
Chapel,  $2.33.  J.  F.  Stringer— Heel  pike, 
$2.35.  J.  A.  Tweed — Fernwood  branches  to 
England's,  $2.98;  Wilson's  corner  to  England's 
and  Goulds'  $2.65.  Ford  &  Sharon — Emerson, 
Scenic  Hill  and  I larrisville,  $2.20;  Mt.  Pleas- 
ant, Hmerson  and  Belmont  County  line,  $2.40. 
A.  E.  Stringer  &  Co. — Adena,  I  larrisv  ille  and 
York.  $2.30;  Adena  and  I.ougc  Run,  $2.33; 
Mt.  Pleasant  station  and  Long  Hun,  $2.35. 
W.  C.  Wolfe  Sinithlield  to  Sniitlilicld  sta- 
tion and  Graham,  $2.38;  Smithfield  to  Bid- 
wells.  $2.40;  Sniitlilicld  to  Bel  Ridge,  $2.48. 
Stcitz  K-  Bain    Richmond  an. I  Skellvs,  $1.89; 

Richmond  and  East  Springfield,  $2.24.  W  11 

Mi  (  lelland  Knoxville  and  Rinpirc,  $2.48; 
lor. .mo  and  Maud  Creek  church,  $2.90.  I.  J. 
Ervin    Tweed's.  Run  and  Mills'  school  house, 

$2.62  Total  number  of  yards  of  pike  repair, 
27,800,  and  the  cost  about  $05,000. 

The  County  Commissioners.  Cincinnati,  0., 
have  approved  plans  and  specifications  foi  re 
pan  and  improvement  of  ("lough  Creek  turn 

piir  recently  acquired  by  condemnation;  The 


estimated  cost  is  $23,093.  The  board  also  de- 
cided to  improve  the  Country  Club  road  from 
Reading  pike  to  Ohio  Ave.,  and  accepted  the 
bid  of  $3,896  by  Comer  &  Stander  for  the 
work. 

The  approximate  estimate  for  repaving  Vine 
St.,  from  Fourth  Ave.,  to  South  Canal  St., 
Cincinnati,  with  wood  blocks  has  been  sub- 
mitted to  the  Director  of  Public  Service  by 
City  Engineer  F.  S.  Shipley.  The  cost  is 
placed  at  $44,867. 

Oklahoma. 

®The  City  Commissioners  of  Duncan,  Okla., 
have  entered  into  a  contract  with  the  Connelly 
Construction  Co.,  of  El  Reno,  Okla.,  for  the 
paving  of  eight  business  blocks  with  vitrified 
brick.  Engineer  W.  L.  Benham  of  Oklahoma 
City  is  supervising  engineer. 

Oregon. 

The  Jackson  County  Commissioners,  Jack- 
sonville, Ore.,  contemplate  calling  an  election 
for  the  purpose  of  legalizing  a  warrant  issue 
of  $1,000,000  for  good  road  improvements 
throughout  the  county. 

Pennsylvania. 

The  city  of  Allentown,  Pa.,  will  shortly  ad- 
vertise for  bids  for  street  paving  as  follows : 
Gordon,  12th  to  17th  Sts. ;  12th,  Liberty  to 
city  limits;  17th,  from  Hamilton  to  a  point 
140  ft.  south  of  Fairview  St.;  Lehigh  St.,  from 
the  Little  Lehigh  bridge  to  the  old  toll  gate ; 
and  Hamilton  St.,  from  Front  St.  to  a  point 
near  the  bridge  over  the  Lehigh  River. 

Engineers  of  the  State  Highway  Depart- 
ment, Harrisburg,  Pa.,  have  started  two  sur- 
veys out  of  the  city.  One  corps  will  start 
for  Philadelphia  by  way  of  Lebanon,  Reading 
and  Pottstown  and  another  will  start  north  to 
Sunbury  and  Williamsport.  Edward  M.  Bige- 
low,  State  Highway  Commissioner. 

Tennessee. 

®The  Mann  Construction  Co.  and  Thos. 
O'Connor  of  Knoxville,  Tenn.,  have  been 
awarded  the  contract  by  the  Blount  County 
Pike  Commissioners,  Maryville,  Tenn.,  for 
grading  and  macadamizing  about  85  miles  of 
public  roads  in  Blount  County.  T.  F.  Cooper 
is  Chairman  of  the  Commission.  Bids  were 
opened  Aug.  7. 

Texas. 

•|»Bids  will  be  received  until  8  :30  p.  m.,  Aug. 
21,  by  A.  C.  McDonald,  City  Secretary,  San 
Angelo,  Texas,  for  the  construction  of  about 
2,200  sq.  yds.  of  street  paving.  Bids  will  be 
received  on  the  following  classes  of  pavement : 
Vitrified  brick,  macadam,  creosoted  wood 
blocks,  natural  rock  asphalt,  Hassam  com- 
pressed concrete  and  asphaltic  concrete.  Cer- 
tified check  for  $1,000  to  accompany  each  bid. 
Right  reserved  to  reject  any  and  all  bids.  For 
specifications  see  or  write  J.  J.  Goodfellow, 
City  Engineer,  San  Angelo,  Tex. 

The  City  Commission  of  Dallas,  Tex.,  has 
adopted  City  Engineer  J.  M.  Preston's  spec- 
ifications for  paving  Jefferson  St.,  Oak  Cliff, 
from  Tyler  St.  to  the  Winnetka  Heights  addi- 
tion and  has  instructed  the  City  Secretary  to 
advertise  for  bids  on  the  work. 

Virginia. 

The  Valley  Turnpike  Co.,  according  to  ad- 
vices from  Winchester,  Va.,  has  asked  rock 
dealers  to  submit  bids  for  the  resurfacing  of 
the  entire  roadbed  between  Winchester  and 
Staunton,  a  distance  of  92  miles.  About  30,- 
000  tons  of  rock  will  be  needed  for  the  \car. 
1 1    F,  Byrd  is  president. 

The  sum  of  $10,000  is  being  raised  by  the 
Chamber  of  Commerce  of  Richmond,  Va.,  for 
the  construction  of  the  road  from  Charlottes 
ville  to  Old  Point.    R.  A.  Dunlop  is  Secy,  of 
the  ( "handier  of  ( 'omnierce. 

Washington. 

®Thc  City  Council  of  Colfax.  Wash  ,  has 
awarded  the  contract  for  street  paving  to  the 
Warren  Construction  Co.  of  Portland,  Ore., 
at  $.'I!>,H7<»  tor  Mam  St.,  and  $86,687  lor  Mill 
St.  j 

•  Tin-  contract  !"<  the  improvement  <>t  seven 


streets  in  the  west  end  of  the  city,  Wenatchee, 
Wash.,  has  been  awarded  to  the  Columbia  En- 
gineering &  Construction  Co.  of  that  city  ior  * 
$48,000.    The  contract  calls '  for  the  comple- 
tion of  the  work  by  Dec.  1. 

®The  contract  for  grading  and  improving 
and  laying  cement  sidewalks  in  Vancouver, 
Wash.,  for  the  city,  amounting  to  $95,000,  has 
been  awarded  to  Rector  &  Daly  of  that  city.  H 

The  Board  of  Public  Works  of  Bellingham,|i 
Wash.,  has  received  the  following  bids  for  the |> 
paving  of  Girard  St. :  C.  A.  Roberts,  laying 
asphalt  from  Broadway  to  A,  $11,765,  or  $1.95 
per  sq.  yd. ;  Northwest  Bitumas  Co.,  laying 
bitumas,  $9,280. 

The  City  Council  of  Chehalis,  Wash.,  hasil 
passed    resolutions    for    paving  Washington 
Ave.,  from  First  to  Fourth,  and  First,  Second, 
Third  and  Fourth  from  Market  to  Washington! 
ton,  with  Warrenite,  22  ft.  wide. 

The  City  Council  of  Dayton,  Wash.,  has, 
decided  to  pave  the  streets  of  the  city.  The; 
paving  district  has  been  enlarged  so  as  to 
include  an  area  of  6,884  front  feet.  This  in-!, 
eludes  several  blocks  on  Main  St.,  parts  of  ' 
First,  Second  and  Third  Sts.,  and  the  roadway 
surrounding  the  two  railroad  depots  and  the 
north  side  of  the  courthouse  grounds. 

The  City  Commissioners  of  Spokane,  Wash., 
have  passed  ordinances  providing  for  the  pav-| 
ing  of  Howard  St.,  between  the  bridges  and 
for  a  sewer  in  Art  Ave.,  from  Hilliard  St.,- 
327  ft.  east. 

Commissioner  of  Public  Works  D.  C. 
Coates,  Spokane,  Wash.,  has  recommended  the: 
approval  of  plans  for  the  paving  of  north 
Wall  St.,  from  Garland  Ave.,  to  the  north' 
city  limits,  and  also  that  bids  be  asked  oil!! 
the  following  pavings :  Asphalt-macadam,; 
bitulithic,  bitumass,  standard  concrete,  Hassam 
and  petrolithic.  Estimates  run  from  $58,000 
for  petrolithic  to  $98,000  for  standard  con- 
crete. 

The  City  Council  of  Cosmopolis,  Wash.,  in-'i 
tends  to  pave  First  St.,  from  one  end  to  the 
other  and  to  gravel  and  grade  Second  and  I- 
Sts. 

The  City  Commission,  Tacoma,  Wash.,  has 
instructed  Owen  Woods  to  have  plans  and 
specifications  prepared  for  the  construction  of 
the  South  Tacoma  road.  The  highway  will  be 
built  from  Yakima  Ave.,  near  Center  St.,  to 
Union  Ave.,  and  will  have  a  20-ft.  driveway  of 
macadam.  The  county  will  pay  one-third,  the 
city  one-third  and  the  property  holders  one- 
third  of  the  entire  cost,  which  is  estimated  at 
$200,000.  The  roadway  will  be  three  miles 
long. 

State  Highway  Commissioner  W.  J.  Roberts 
of  Washington  has  approved  the  practicability 
of  both  routes  of  the  proposed  state  highway 
from  Sumas  to  Nooksack.  The  route  to  be 
chosen  and  the  amount  of  money  to  be  spent 
on  the  road  now  rests  with  the  County  Com- 
missioners, Bellingham.  Charles  Lindbery  is 
County  Engineer. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  for  paving 
work:  Grading  Queen  Anne  Blvd. — Bowan  & 
Anderson,  1 105"  Kilbourne  Ave.,  $27,455;  L.  H. 
Goerig,  $27,474;  Sloane  Rros..  $28,771,  and 
Andrew  Peterson  &  Co.,  $29,674.  Franklin 
Ave.  et  al..  grading,  curbing,  etc. — J.  A. 
Zinkan,  1822  Howard  Ave..  $16,622:  De  Flong 
&  Co..  $10,979,  and  Sloane  Bros..  $18,339.  West 
59th  St..  concrete  walks,  etc. — De  Flong  & 
Co.  1522  24th  Ave.,  $2,141;  Smith  Cont.  Co., 
$2,  !55,  and  I  1 1  Cullen  &  Co  .  $2,377  Fifth 
Ave.  and  Fifth  Ave.  S.  et  al.  paving— Allain 
&  Hull.  $103,358;  T.  Ryan,  $104,146:  Ferguson- 
Colt  Co..  $103,040;  P.  I.  McHugfi.  $103,938; 
Sparger  Cont.  Co.,  $102,813. 

Wisconsin. 

®The  City  Council  of  Menasha,  Wis.,  has 
awarded  the  contract  lor  the  construction  of 
tin-  Chute  St.  pavement  to  the  Kascl  Construc- 
tion Co  of  that  city  at  $4,589.  Other  bidders 
wen-  Christ  lohnson,  $5,191;  C.  A.  Marx, 
$5,855. 

hollowing  bids  were  received  In  the  Hoard 
of   Public  Works  of  Superior,  Wis.,  for  the 


•I«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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paving  of  North  14th  St.,  between  Tower  and 
Ogden  Aves. :  Bitulithic  macadam,  P.  McDon- 
nell, $3,403;  brick,  Peterson  &  Holm,  $3,495; 
sheet  asphalt,  P.  McDonnell,  $2,991;  creosote 
blocks,  John  Diffor,  $3,557. 

The  City  Council  of  Stevens  Point,  Wis., 
has  passed  a  resolution  providing  for  the  ex- 
tension of  DeWitt  and  Oneida  Sts.,  from  the 
court  house  to  the  Milwaukee  road  depot,  ana 
the  pavement  of  the  same  with  vitrified  brick. 


Canada. 

®The  city  of  Regina,  Sask.,  has  awarded  the 
contract  for  the  construction  of  pavement  to 
the  Bitulithic  &  Contracting,  Ltd.,  of  Winni- 
peg, Man.,  and  the  National  Paving  &  Con- 
tracting Co.,  of  Winnipeg,  at  $3  and  $2.90,  re- 
spectively. The  first  contract  calls  for  52,042 
sq.  yds.  of  bitulithic  pavement  and  the  second 
for  52,872  sq.  yds.  of  sheet  asphalt.  The 


Western  Pavers,  Ltd.,  secured  the  contract 
for  34,042  lin.  ft.  of  curb  and  gutter  at  $.67 
per  lin.  ft.,  and  32,334  lin.  ft.  for  $.73.  Bids 
were  opened  July  28. 

®Parsons  Construction  Co.,  of  Regina,  Sask., 
has  been  awarded  the  contract  by  that  city  for 
the  construction  of  350,000  sq.  ft.  of  6-ft.  side- 
walk on  several  streets  for  $.10%  per  sq.  ft. 
L.  A.  Thornton  is  City  Engineer.  Bids  were 
opened  July  28. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 


California. 

®The  contract  for  the  construction  of  the 
bridge  across  the  Montecito  creek  on  Spanish- 
town  road  and  Second  Road  District  has  been 
awarded  by  the  Board  of  Santa  Barbara  Coun- 
ty Supervisors  to  M.  R.  Dominguez  at  $1,960. 
Bids  were  opened  Aug.  7. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  over  the  Calaveras 
River  near  the  town  of  Jenny  Lind  on  the 
Jenny  Lind-Milton  Road  has  been  awarded  by 
the  Board  of  Calaveras  County  Supervisors 
at  San  Adreas,  Cal.,  to  Jenkins  &  Wells,  Sac- 
ramento, Cal.,  at  $14,832.  Bids  were  opened 
Aug.  7.  A.  Poe  is  County  Clerk.  J.  A.  Smith 
is  Deputy  Clerk. 

Plans  are  under  preparation  by  County  Sur- 
veyor Parsons  of  San  Luis  Obispo  County  for 
the  construction  of  the  bridge  at  Guadalupe  on 
the  Nipomo  and  Guadalupe  road  near  the  San 
Luis  Obispo  and  Santa  Barbara  County  line. 
The  structure  will  be  steel  truss  1,200  ft.  long 
with  either  wood  or  concrete  floor.  The  struc- 
ture will  rest  on  reinforced  concrete  abut- 
ments and  cylinder  piers  connected  with  re- 
inforced concrete  wall.  The  cost  of  the  pro- 
posed bridge  with  wooden  floor  is  estimated 
at  $50,000 ;  with  the  concrete  floor  it  is  about 
$75,000.  The  plans  will  be  submitted  to  the 
Board  of  Supervisors  at  the  September 
meeting. 

Advices  from  Pasadena,  Cal.,  state  that  the 
city  council  and  county  supervisors  have  se- 
lected an  engineer  to  prepare  plans  for  the 
construction  of  the  proposed  Colorado  St. 
bridge  over  the  Arroyo  Seco. 

New  plans  have  been  filed  with  the  Mer- 
chants Exchange  of  Oakland,  Cal.,  by  A.  C. 
Rush,  Los  Angeles,  Cal.,  Engineer,  for  the 
construction  of  the  suspension  bridge  between 
San  Francisco  and  Oakland.  The  new  plans 
place  the  Oakland  end  of  the  proposed  struc- 
ture just  north  of  the  Key  route  pier  and 
south  of  the  Emeryville  line.  The  bridge  will 
cross  Yerba  Buena  at  the  extreme  north,  en- 
tering San  Francisco  at  the  foot  of  Greenwich 
street,  near  the  base  of  Telegraph  hill,  as  in 
the  original  plans.  The  change  in  Rush's 
plans  was  made  in  order  to  eliminate  inter- 
ference with  shipping.  The  present  location 
for  the  proposed  bridge  on  the  eastern  side  of 
the  bay  is  directly  above  the  shallow  water 
where  navigation  is  impossible. 

Florida. 

•J»Bids  are  asked  until  2  p.  m.,  Sept.  6,  by 
the  Board  of  Public  Works  of  Tampa,  Fla., 
for  the  construction  of  a  reinforced  concrete, 
or  concrete  steel  bridge — with  bascule  lift — 
over  the  Hillsborough  River  at  Lafayette  St. 
Certified  check  of  $10,000  must  accompany 
each  bid.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Georgia. 

A  meeting  was  recently  held  at  Columbus. 
Ga.,  by  representatives  of  the  City  Council, 
Board  of  Trade,  Muscogee  County  Commis- 
sioners, Southern  Ry.,  Central  of  Georgia  Ry. 
and  Columbus  R.  R.  and  plans  were  discussed 
for  the  construction  of  a  large  viaduct  or  un- 
derpass connecting  the  city  of  Columbus  with 
Wynnton.  Another  meeting  will  be  held 
shortly. 

Idaho. 

4*Bids  will  be  received  until  Sept.  12  by 
Board  of  County  Commissioners,  Pocatello, 


Idaho,  for  the  construction  of  a  steel  bridge 
over  Bear  River  at  McGregor's  Ford. 

An  election  was  held  Aug.  5  at  Payette, 
Idaho,  to  vote  on  the  issuance  of  bonds  for 
the  construction  of  three  bridges  across  the 
Payette  River  in  Canyon  County.  The  struc- 
tures are  to  be  located  at  Fruitland,  New  Ply- 
mouth and  Letha. 

Illinois. 

•J»Bids  will  be  received  at  the  court  house, 
Galesburg,  Illinois,  up  to  1  p.  m.,  Aug.  24,  for 
the  construction  of  three  reinforced  concrete 
bridges  in  Copley  Township,  Knox  County, 
William  Suydam,  Town  Clerk,  Victoria,  111. 
Evans  Bridge — Span,  6  ft. ;  roadway,  20  ft. ; 
distance  from  finished  roadway  to  bottom  of 
footings,  12  ft.;  wings,  15  ft.  long.  Estimated 
amount  of  concrete  in  structure,  49%  cu.  yds. ; 
reinforcing  steel,  3,725  lbs.  Nearest  railroad 
station,  Victoria,  5%  miles.  Barber  Bridge — 
Span,  20  ft.;  roadway,  16  ft.;  from  finished 
roadway  to  bottom  of  footings,  14  ft. ;  wings, 
12  ft.  Estimated  amount  of  concrete  in  struc- 
ture, 86  cu.  yds.;  reinforcing  steel,  7,513  lbs. 
Victoria,  AV2  miles.  Lawson  Bridge — Span,  10 
ft.,  skew  bridge;  roadway,  16  ft.;  finished 
roadway  to  bottom  of  footings,  12  ft.  Es- 
timated amount  of  concrete  in  structure,  69 
cu.  yds. ;  reinforcing  steel,  4,770  lbs.  Victoria, 
3  miles.  All  material  for  the  above  bridge 
will  have  to  be  shipped  in.  Present  structures, 
wood ;  6,  20  and  10  ft.  spans.  Excavation  will 
average  12  to  13  ft.  in  black  loam  to  clay. 
Streams  at  Evans  and  Lawson  sites,  usually 
dry;  stream  at  Barber  site  averages  6  ins. 
deep  and  6  ft.  wide.  Work  to  be  completed 
on  or  before  October  15,  1911.  More  detailed 
information  may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield,  111. 

4*Bids  will  be  received  at  the  Town  Hall, 
O'Fallon,  111.,  up  to  10  a.  m.,  Aug.  22,  for  the 
construction  of  one  reinforced  concrete  bridge 
in  O'Fallon  Township,  St.  Clair  County.  Henry 
Schildknecht,  Town  Clerk,  O'Fallon,  111.  Burns 
Bridge — Span,  12  ft. ;  roadway,  16  ft. ;  dis- 
tance from  finished  roadway  to  bottom  of 
footings,  13  ft. ;  wings,  13,  14  and  20  ft.  long. 
Estimated  amount  of  concrete  in  structure, 
63%  cu.  yds.;  reinforcing  steel,  3,934  lbs.  Near- 
est railroad  station,  O'Fallon  on  the  B.  &  O.,  2 
miles.  All  material  will  have  to  be  shipped 
in.  Present  structure  is  a  10-foot  wooden 
bridge.  Excavation  will  be  in  sandy  loam  to 
a  shell  rock.  Work  to  be  completed  on  or 
before  Oct.  20,  1911.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the  plans 
and  specifications  prepared  by  the  Illinois 
Highway  Commission  which  may  be  seen  at 
the  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway  Commission,  Springfield,  111. 

^•Bids  will  be  received  at  the  Town  Hall 
in  Cazenovia,  111.,  up  to  10  a.  m.,  Aug.  25,  for 
the  construction  of  one  reinforced  concrete 
bridge  fn  Cazenovia  Township,  Woodford 
County.  C.  A.  Fitscher,  Town  Clerk,  Wash- 
burn, III.  East  Cazenovia  Bridge — Span,  14 
ft. ;  roadway,  20  ft. ;  height  of  abutments,  10 
ft. ;  length  of  wings,  8  ft.  Estimated  amount 
of  concrete  in  structure,  57  cu.  yds. ;  estimated 
amount  of  steel,  2.650  lbs.  Nearest  railroad 
station,  Cazenovia  on  the  C.  &  A.,  IY2  miles. 


Excavation  will  average  about  7  ft.  in  clay, 
3%  ft.  below  bed  of  stream.  Material  will 
have  to  be  shipped  in.  Work  to  be  com- 
pleted on  or  before  November  1,  1911.  More 
detailed  information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield.  Illinois. 

•J«Bids  will  be  received  at  the  bridge  site  of 
the  Henry  Taylor  bridge  in  section  6,  up  to 

1  p.  m.,  Aug.  22,  for  the  construction  of  one 
reinforced  concrete  bridge  in  Carthage  Town- 
ship. Hancock  County.  R.  M.  White,  Town 
Clerk,  Carthage,  111.  Henry  Taylor  Bridge — 
Span,  20  ft. ;  roadway,  16  ft. ;  distance  from 
finished  roadway  to  bottom  of  footings,  13  ft. ; 
wings,  14  ft.  Estimated  amount  of  concrete 
in  structure,  70  cu.  yds. ;  reinforcing  steel, 
6,420  lbs.  Nearest  railroad  station,  Ferris,  on 
the  Q.,  2V2  miles.  All  material  will  have  to 
be  shipped  in.  It  may  be  possible  to  secure 
sand  in  creek,  2  miles  from  bridge  site  at  20 
cts.  per  cu.  yd.  Present  structure  .is  a  16  ft. 
wooden  bridge.  Excavation  will  average  9  ft. 
in  sandy  loam  to  clay.  Work  to  be  completed 
on  or  before  Oct.  1,  1911.  More  detailed  in- 
formation may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield,  Til. 

•J«Bids  will  be  received  at  the  bridge  site, 
3  miles  from  Quincy,  111.,  up  to  2  p.  m.,  Sept. 
9,  for  the  construction  of  one  new  steel  bridge 
in  Melrose  Township,  Adams  Countv.  Jos. 
Schonarth,  Town  Clerk,  R.  F.  D.  No. 
5,  Quincy,  111.  Summer  Bridge — Span,  80 
ft. :  roadway,  16  ft. ;  height  of  abutments,  22 
ft.  Total  amount  of  concrete  in  new  abut- 
ment, 145  cu.  yds.  Nearest  railroad  station, 
Quincy  on  the  Wabash  and  Q.  lines.  3  miles 
south  on  24th  St!  Roads,  good.  Crushed  rock 
furnished  free  by  the  commissioners  at  quarry, 

2  miles  from  bridge  site.  Ordinary  flow  of 
stream,  4  ft.  deep  and  30  ft.  wide.  Excavation 
in  sand.  Piles  will  be  necessary.  Present 
structure  is  an  old  steel  arch  span  of  75  ft. 
South  abutment  to  be  removed  and  rebuilt  with 
concrete.  North  abutment  and  wings  to  be 
pointed  up  and  recapped  with  concrete  by 
removing  the  two  top  courses  of  stone.  Work 
to  be  completed  on  or  before  Nov.  1.  1911. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commissio.i, 
Springfield,  111. 

®The  contract  for  the  construction  of  a 
treated  wood  floor  and  for  painting  bridge  on 
Spring  St.,  Galena,  111.,  was  let  by  John  J. 
Thode,  Galena.  111.,  to  W.  H.  Shons,  Freeport, 
111.,  at  his  bid  of  $1,700.  Bids  were  opened 
Aug.  9. 

®The  contract  for  the  construction  of  the 
proposed  new  bridge  over  Keith  Creek  at 
Sixth  St.  was  let  by  the  City  Council  Com- 
mittee of  Streets  and  Alleys  of  Rockford,  111.. 
to  Beckstrom  &  Bergeson.  Rockford,  111.,  at 
$8,426.  Other  bids  submitted  were:  C.  D. 
Corev,  Rockford,  111..  $10,990:  J.  H.  Sabin, 
Rockford,  111.,  $11,295;  W.  H.  Shons.  Free- 


indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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port,  111.,  $11,960;  Gust  Holm,  Rockford,  111., 
$12,678. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  in  Lee  Township, 
Brown  County,  111.,  has  been  awarded  to  J.  G. 
Clough,  Broadway,  Quincy,  111.,  at  $490.  Wil- 
liam M.  Robinson,  Timewell,  111.,  is  Town 
Clerk. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  culvert  in  Iroquois  township, 
Iroquois  County,  111.,  has  been  let  to  E.  O. 
Sheldon  &  Reid  Bros.,  Clifton,  111.,  at  $1,302. 
Bids  were  opened  by  B.  J.  Gibson,  Crescent 
City,  111.,  Aug.  8. 

The  following  are  the  unit  bids  received 
Aug.  5  by  L.  E.  McGann,  Commisisoner  of 
Public  Works,  Chicago,  for  construction  of 
substructure  of  the  Washington  St.  bridge : 
(1)  Standing  for  Fitzsimmons  &  Connell  & 
Co.,  Chicago;  (2)  Great  Lakes  Dredge  & 
Docks  Co.,  Chicago;  (3)  Marquette  Construc- 
tion Co.,  Chicago;  (4)  John  J.  Gallery,  Chi- 
cago. 

Items. 

Tools,  labor,  materials    for    removing  shore 
piers,  etc  

Building  and  removing  cofferdams  

Miscellaneous  work   

Excavation  site  of  piers,  tailpits  and  east  abut- 
ment   6,000  cu.  yds. 

Dredging,  measured  in  scow   6,000  cu.  yds. 

Oak  timber,  in  place,  for  constructing  docks, 
etc   10,000  ft.  B.M. 

Pine  timber,  in  place,  for  constructing  docks, 

etc   6,000  ft.  B.M. 

White  or  burr  oak  piles,  delivered   7,000  lin.  ft. 

Driving  piles  in  foundations  of  sewer  outlets, 

east  abutment,  etc   6.500  lin.  ft. 

Portland  cement  concrete,  piers,  sewers,  sewer 
outlets,  abutments    2,400  cu.  yds. 

Portland  cement  concrete  in  piers   50  cu.  yds. 

Portland  cement  concrete  in  curb  walls,  side- 
walks, curbs    300  cu.  yds. 

Portland  cement  mortar    310  cu.  yds. 

Completed  concrete  cylinder  foundations  4S.O00  cu.  ft. 

Removal  from  shafts  of  boulders  

Iron  and  steel  in  rings  furnished  and  placed  in 

shafts  (not  removed)    50,000  lbs. 

Iron  and  steel  in  rings  placed  in  shafts  and 
afterwards  removed   60,000  lbs. 

Iron  and  steel  in  water  tight  metal  linings, 
placed  in  shafts   

Reinforcing  steel  bars  and   rods   in   cylinder[70,000  lbs. 
foundations,  etc  

Handling  and  erecting  in  place  structural  steel.90,000  lbs. 
furnished  by  contractor  for  superstiTJCture.  .  . 

Furnishing  and  erecting   in   place   structural  10,000  lbs. 
steel  . . . '.  

Filling  placed  in  approaches    1,000  cu.  yds. 

Cedar  block  pavement,  laid  complete   1,000  sq.  yds. 

Diverting  and  extending  3-ft.  sewer   180  lin.  ft. 

Diverting  and  extending  2-ft.  sewer   30  lin.  ft. 


bridges  in  Jackson  County,  Ind.,  have  been 
let  as  follows :  Two  to  Dailey  &  McCammon, 
Crothersville,  Ind.,  at  $723;  one  to  Wm.  T. 
McKain,  Freetown,  Ind.,  at  $183.  Bids  were 
received  Aug.  7,  at  Brownstown,  Ind. 

®Board  of  County  Commissioners,  Newport, 
Ind.,  awarded  John  O.  Wright,  Clinton,  Ind., 
a  contract  for  repairing  a  bridge  at  $250;  also 
a  like  contract  to  Ben  L.  Friat,  Clinton,  Ind., 
at  $187. 

®The  Board  of  County  Commissioners, 
Franklin,  Ind.,  has  awarded  the  contract  for 
the  construction  of  one  reinforced  concrete 
bridge  and  one  steel  I-beam  bridge  to  William 
C.  Halstead  &  Co.,  Kaf  P.  Bldg.,  Indianapolis, 
Ind.,  at  $3,700.  W.  B.  Jennings  is  County 
Auditor.    Bids  were  opened  Aug.  7. 

®Board  of  County  Commissioners,  Albion, 
Ind.,  has  awarded  the  contract  for  the  con- 
struction of  bridge  and  culverts  in  Noble 
County,   Ind.,  as  follows :     Nine  bridges  to 


(1) 

(2) 

(3) 

(4) 

5,000  $ 
26,662 
1,675 

4,900  $ 

2s.:,ihi 

5,900 

5,750 
36.300 
3,750 

$  6,000 
40,000 
4,200 

1.00  $ 
.30 

1.25  $ 
.30 

1.25 

$  1.30 

.35 

70.00 

75.00 

70.00 

75.00 

60.00 
.20 

65.00 

90 

60.00 

.25 

65.00 
.26 

.10' 

.10 

.12 

.18 

6.00 
6.50 

6.20 
6.50 

7.00 
10.00 

6.70 
10.00 

7.50 
10.00 

.72% 
.50 

6.75 
15.00 
.69 
.20 

10.00 
12.00 
.60 
5.00 

10.00 
15.00 
.50 
10.00 

.02% 

.03 

.03 

.03 

.02 
.15 

.02% 
.20 

.03 
.15 

.03 
.10 

.02 

.03 

.03 

.03% 

.00% 

.00% 

.00% 

.01% 

03% 

.05 

.05 

.05 

.40 
2.00 
5.00 
4.00 

.50 
1.S0 
5.00 
5.00 

.05 

10I00 
10.00 

.60 
1.25 
15.00 
14.00 

$110,292    $119,917    $125,035  $129,980 


A  resolution  has  been  passed  by  the  City 
Council  of  Waukegan,  III.,  and  Board  of  Local 
Improvements  have  instructed  the  city  engi- 
neer to  prepare  plans  and  specifications  for  the 
construction  of  a  reinforced  concrete  culvert 
to  replace  the  old  steel  bridge  spanning  the 
ravine  at  South  Genessee  St.  The  structure 
will  be  150  ft.  wide  at  its  base  and  the  high- 
way will  measure  82  ft.  The  cost  of  the  work 
is  estimated  at  about  $35,00o. 

The  following  bids  were  received  Aug.  12 
by  the  Department  of  Public  Works,  Chicago, 
111.,  for  the  construction  of  the  superstructure 
of  the  Washington  St.  bridge  over  the  Chi- 
cago River:  Stroebel  Steel  Construction  Co., 
53  W.  Jackson  Blvd.,  Chicago.  111.,  $13o,HO0; 
Modern  Steel  Construction  Co..  Waukesha, 
Wis.,  $131, W0 ;  Kettler-Ellicott  Co.,  $131,300. 
There  were  five  other  bids  of  $1 10,0(10  and 
upward. 

Indiana. 

r,>Board  of  County  Commissioners,  Indianap- 
olis, Ind.,  awarded  the  following  contracts  for 
the  construction  of  bridges :  Henry  YV.  Ticlk- 
iog  was  awarded  the  contract  for  building  a 
bridge  in  Warren  Township,  at  $5(i<>;  a  small 
culvert  in  the  same  township  for  $135,  and  a 
culvert  over  the  Franklin  ditch,  in  Warren 
Township,  for  $645.  Charles  Hoover  was 
awarded  contracts  for  a  new  bridge  at  Zcis- 
Icr's  ford,  in  Decatur  Township,  for  $715;  a 
new  bridge  over  the  Thompson  ditch,  on  the 
I'.mina  llamh  road,  Wayne  Township,  for  $531 
and  tin  repair  of  the  bridge  on  the  Michigan 
road,  near  New  Bethel,  for  $662.  A  bridge 
on  the   Madison  road,  in     Perry  Township, 

George  W.  Seibert,  at  $725 

•  I  In-  (  ontrai  1    t"t  tin-  1  oiistrnction  of  three 


John  C.  Veasey,  Albion,  Ind.,  at  $2,070;  J.  J. 
Lime,  Kendallville,  Ind.,  for  two  bridges  at 
$500. 

®Board  of  Hancock  County  Commissioners, 
Greenfield,  Ind.,  awarded  the  contract  for  the 
construction  of  the  new  Palestine  Bridge  to 
Greenfield  Bridge  &  Steel  Co.,  at  $1,060,  also 
contract  for  repairing  Milburn  bridge  at  $75. 
The  contracts  for  the  Steele  and  Cauldwell 
bridges  were  let  to  J.  A.  Paris  at  $298  and 
$234  respectively. 

®The  contract  for  the  construction  of  nine 
concrete  and  iron  and  one  wooden  pile  bridge 
has  been  let  to  the  Elkhart  Bridge  &  Iron  Co., 
Elkhart,  Ind.,  at  $4,937,  by  Board  of  LaGrange 
County  Commissioners,  LaGrange,  Ind.  Bids 
were  opened  for  the  work  Aug.  8.  C.  S.  Wil- 
lard  is  County  Auditor. 

®Advices  from  JefTersonvillc.  Ind.,  state 
that  the  contract  for  the  construction  of  a 
105- ft.  bridge  over  Arbuckle's  ford  has  been 
awarded  to  Madison  Bridge  Co.,  at  $2,160. 

The  County  Commissioners,  according  to  ad- 
vices from  Terrc  Haute,  Ind.,  have  decided 
upon  the  construction  of  $35,1100  worth  of 
bridges  and  are  planning  the  construction  of 
gravel  roads  costing  $100,000. 

Counties  of  Daviess  and  Dubois,  Ind.,  have 
decided  upon  the  construction  of  a  350  ft. 
bridge  resting  on  13  ft  piers  oxer  the  White 
River  at  I'orterville,  hid.  The  cost  of  the 
structure  is  estimated  at  $IH,000. 

Kansas. 

At  a  recent  meeting  of  the  Wyandotte 
County  Commissioners,  Kansas  City,  Kan., 
steps  were  taken  to  rush  work  on  the  county 
bridges  that  have  to  be  raised  anil  lengthened 
to  COBforni  to  the  731  ft.  channel.    The  com 


missioners  asked  a  conference  with  the  en- 
gineers of  the  Metropolitan  Street  Railway 
Co.  to  discuss  plans  for  remodeling  the  four 
bridges  used  by  the  company!  The  Metro- 
politan must  pay  half  the  cost,  or  about  $250,- 
000.  Plans  and  specifications  already  have 
been  obtained  by  the  board  and  as  soon  as  they 
have  been  approved  by  A.  N.  Harvey,  chief 
engineer  of  the  Metropolitan,  and  by  Judge 
William  C.  Hook  of  the  federal  court,  who 
has  jurisdiction  over  the  receivers  of  the  com- 
pany, the  letting  of  contracts  will  proceed. 
The  bridges  used  by  the  Metropolitan  are  the 
Central  Ave.,  East  Kansas  Ave.,  James  St.  and 
12th  St.  The  first  two  will  have  to  be  re- 
placed by  new  ones,  the  third  will  have  one 
long  span  added  in  the  middle,  while  the  fourth 
will  have  a  short  span  to  replace  one  of  the 
approaches.  The  total  cost  of  the  bridge 
changes  will  be  about  $750,000.  Work  already 
has  begun  on  the  Fifth  St.  bridge. 

Plans  have  been  completed  by  the  Missouri 
Valley  Bridge  Co.,  Leavenworth,  Kan.,  for  the 
construction  of  improvements  on  the  James 
St.  bridge  in  Kansas  City,  Kan.  The  cost  of 
the  bridge,  which  is  estimated  at  $150,000,  will 
be  borne  by  the  Wyandotte  County  Commis- 
sioners and  the  Metropolitan  Street  Ry  Co. 
John  M.  Egans,  Kansas  City,  Mo.,  is  president 
of  the  railroad  company. 

The  Quartermaster  Department,  Fort  Riley. 
Kan.,  has  completed  plans  and  specifications 
for  the  construction  of  a  new  bridge  across 
the  Kansas  River  to  replace  the  one  destroyed 
by  fire  and  dynamite  several  months  ago.  The 
structure  will  be  of  steel  resting  on  concrete 
foundations  and  will  cost,  it  is  estimated. 
$100,000. 

Kentucky. 
•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
21.  by  B.  A.  Fuson,  County  Judge,  Pineville. 
Ky.,  for  the  construction  of  a  reinforced  con- 
crete girder  bridge  over  Greasy  Creek.  Plans 
and  specifications  may  be  obtained  of  the 
Judge. 

®The  Paducah  Traction,  Paducah,  Ky.,  has 
awarded  the  contract  for  the  construction  of 
a  steel  and  concrete  bridge  across  Island 
Creek  to  J.  A.  Omberg,  Jr.,  Memphis,  Term., 
at  $7,000.  The  structure  will  be  about  300  ft. 
long  and  the  main  span  will  be  of  steel.  The 
street  car  company  will,  when  the  bridge  is 
complete,  extend  its  tracks  to  Mechanicsburg. 

The  Campbell  County  Court  at  Newport. 
Ky.,  recently  discussed  plans  for  the  construc- 
tion of  a  new  bridge  over  the  Licking  River. 
The  cost  of  the  work  is  estimated  at  about 
$36,000. 

An  ordinance  was  recently  introduced  into 
the  City  Council  of  Louisville,  Ky„  providing 
for  the  elimination  of  grade  crossings  along 
the  line  of  the  Kentucky  &  Indiana  Terminal 
Co.  at  31st  and  Montgomery  Sts.,  30th  and 
Portland  Ave.,  31st  and  Bank  Sts.,  31st  and 
Market  Sts.,  as  well  as  several  alleys  along  the 
line  of  railway.  The  work  will  be  done  by  the 
railroad  company  under  supervision  of  the 
Board  of  Public  "Works  of  Louisville.  W.  M. 
Mitchell.  Louisville,  Ky.,  is  Chief  Eneineer  of 
the  railroad  and  D.  R.  Lyman  is  City  Engineer. 
Massachusetts. 

House  of  Representatives,  Washington.  D. 
C,  on  Aug.  7,  passed  a  bill  authorizing  the 
Providence.  Warren  &  Bristol  R.  R.  Co.  to 
build  a  bridge  across  the  Palmers  or  Warren 
River  in  Bristol  County,  Mass.  The  same 
bill  was  recently  passed  by  the  Senate. 

Advices  from  Quincy.  Mass.,  state  that  the 
Boston  Bridge  Co..  at  $54,624,  was  the  lowest 
bidder  for  the  widening  of  the  draw  of  the 
Weymouth  lore  River  bridge  in  Norfolk 
(  1  unity. 

Missouri. 

®As  mentioned  in  our  last  issue  the  Commis- 
sioners and  Mayor  of  Shreveport  and  the 
Police  Jury  of  Bossier  Parish  awarded  the 
contract  for  the  substructure  of  the  proposed 
Red  Ri\er  bridge  to  Peter  MeGee.  Kansas 
City.  Mo.,  at  $78,692.  Other  bids  submitted 
for  the  work  were  as  follows:  J.  W.  McMur- 
rav,  Kansas  City,  $84,835.80:  Union  Bridge 
Co.  Kansas  City,  $92,510;  Missouri  Valley 
Bridge  and     Iron   Co,   Leavenworth.  Kans. 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$97,500;  Midland  Bridge  Co.,  Kansas  City, 
Mo..  $99,454 

Michigan. 

•J»Bids  are  asked  until  2  p.  m.,  Aug.  19.  by 
the  Board  of  County  Road  Commissioners  at 
the  office  of  G.  V.  Carpenter,  County  Road 
Engineer,  Iron  Mountain,  Mich.,  for  the  con- 
struction of  a  steel  or  reinforced  concrete 
bridge  over  the  Sturgeon  River.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

The  Special  Johnson  Street  Bridge  Commit- 
tee of  Saginaw,  Mich.,  has  reported  in  favor 
of  calling  bids,  plans  and  specifications  for 
two  lift  bridges,  the  Scherzer  and  the  "Strauss 
and  also  for  a  swing  bridge. 

The  City  Council  of  Yosilanti,  Mich.,  has 
accepted  the  offer  of  the  Detroit  Union  Ry.  to 
pay  between  $17,000  and  $18,000  toward  the 
cost  of  the  new  Congress  St.  bridge. 

Minnesota. 

•J*Bids  will  be  received  until  2  p.  m..  Aug. 
19,  by  Board  of  Kasota  Township  Supervisors, 
Kasota,  Minn.,  for  the  erection  and  construc- 
tion of  a  steel  and  concrete  wagon  bridge  17 
ft.  long  and  16  ft.  wide  and  17  ft.  0  ins.  high. 
C.  C.  Payne  is  Town  Clerk. 

4* All  bids  received  Aug.  4  for  the  construc- 
tion of  a  concrete  bridge  and  dam  at  Albert 
Lea,  Minn.,  were  rejected  and  the  work  has 
been  readvertised  for  Aug.  21.  No  change  has 
been  made  in  plans  and  specifications.  The 
following  are  the  bids  received  Aug.  4:  Twin 
City  Bridge  Co.,  Minneapolis,  Minn.,  $33,300; 
J.  P.  Noland,  South  St.  Paul,  Minn.,  $35,000: 
Marsh  Engineering  Co.,  Des  Moines,  la.,  $27,- 
994 :  J.  W.  Turner  Improvement  Co.,  Des 
Moines,  la.,  $27,690;  Miller-Hev  Const.  Co- 
Waterloo,  la.,  $29,480.  William  Barneck  is 
City  Engineer. 

®The  contract  for  the  construction  of  a 
bridge  on  the  State  Road  No.  4  in  Big  Stone 
County,  Minn.,  has  been  awarded  to  M.  A. 
Adams  Co.,  Minneapolis,  Minn.,  at  $950.  Bids 
were  opened  by  A.  V.  Randall.  Ortonville, 
Minn..  County  Auditor,  Aug.  5. 

A  mass  meeting  was  recently  held  by  the 
residents  of  the  Sixth  Ward  at  the  South  Side 
Commercial  Club  to  consider  desirable  routes 
for  the  proposed  bridge  across  the  Mississippi 
River  at  19th  A^e.  south  in  Minneapolis,  Minn. 

A  meeting  was  recently  held  by  the  South 
Side  Commercial  Club  of  Minneapolis,  Minn., 
for  the  consideration  of  the  proposed  bridge 
over  the  river  at  14th  or  19th  Aves.  S:  At  a 
recent  meeting  of  the  city  council  a  resolution 
directing  the  opening  of  14th  Ave.  as  a  pos- 
sible site  for  the  new  bridge  was  introduced. 

Commissioners  of  Goodhue  County  at  Red 
Wing,  Minn.,  received  and  rejected  the  fol- 
lowing bids  for  the  construction  of  a  bridge  at 
Central  Point:  William  Glardon.  $2,197;  C. 
H.  Hille,  $1,996;  Iblings  Bridge  Co.,  Minne- 
apolis, Minn.,  $1,940. 

Mississippi. 

The  bid  of  William  Brown,  $2,494  for  $2,400 
5  per  cent  bridge  bonds  was  accepted  Aug.  7 
by  the  Warren  County  Supervisors,  Vicks- 
burg.  Miss. 

Missouri. 

The  Missouri  Pacific  Ry.  Co.  has  under  con- 
sideration the  construction  of  a  viaduct  over 
its  tracks  at  Chouteau  Ave.  Plans  and  speci- 
fications will  be  filed  shortly  with  the  St.  Louis 
Board  of  Public  Improvements. 

Montana. 

®The  Security  Bridge  Co.,  Billings  Mont- 
has  been  awarded  the  contract  for  the  con- 
struction of  six  new  steel  bridges  and  one 
concrete  bridge  by  the  Board  of  Custer  County 
Commissioners  at  Miles  City,  Mont.  The  new 
structures  will  be  located  as  follows :  Over 
Fallon  Creek,  at  Mildred ;  over  Sandstone 
Creek  at  Plevna  and  Westmore ;  over  Pennell 
Creek  near  Baker,  and  over  Big  Beaver  Creek 
14  and  18  miles  south  of  Wibaux;  wooden 
bridge  near  the  first  Beaver  Creek  bridge. 

Commissioners  of  Chouteau  and  Cascade 
Counties,  Mont,  recently  inspected  the  site  for 
the  proposed  bridge  over  Belt  Creek.  The  cost 
of  the  improvement  is  estimated  at  $7,000. 


Fort  Benton,  Mont.,  is  county  seat  of  Chou- 
teau County  and  Great  Falls,  Mont.,  of  Cas- 
cade County. 

Nebraska. 

The  Gage  County  Board  of  Supervisors, 
Beatrice,  Neb.,  has  ordered  the  construction 
of  five  new  concrete  bridges  to  replace  steel 
spans  destroyed  by  the  high  water. 

The  Central  Nebraska  Bridge  and  Culvert 
Co.,  Central  City,  Neb.,  has  been  incorporated 
with  an  authorized  capital  stock  of  $25,000. 
The  company  will  engage  in  the  construction 
of  bridges  and  culverts.  The  following  offi- 
cers have  been  elected :  Earl  E.  Boyd,  Presi- 
dent; Clark  T.  Patton,  Secretary;  Charles 
Behr,  Treasurer ;  H.  F.  Allen,  Clerk. 

Board  of  County  Supervisors,  Beatrice, 
Neb.,  has  been  petitioned  to  take  immediate 
steps  toward  the  reconstruction  of  the  bridge 
across  the  Blue  River  southeast  of  Beatrice 
near  Holmesville.  The  structure  was  washed 
out  by  the  recent  floods. 

New  Mexico. 

The  report  of  the  Territorial  Engineer,  to- 
gether with  plans  and  estimates  of  the  cost 
of  building  a  big  steel  bridge  over  the  Gila 
On  the  road  from  Silver  City,  N.  Mex.,  to 
the  Mogollon  Mining  Camp  has  been  for- 
warded to  Washington,  D.  C.  The  plans  call 
for  a  steel  structure  of  three  spans 
each  150  ft.  long  making  the  total  length 
of  the  bridge  proper  450  ft.  long.  The  floor 
is  to  be  of  concrete  as  are  the  two  abut- 
ments and  the  piers.  The  structure  will  be 
several  feet  above  the  highest  known  flood 
mark  and  the  approaches  strong  and  long 
enough  to  permit  travel  at  all  times  in  spite 
of  floods  and  freshets.  The  cost  of  the  struc- 
ture including  approaches  is  estimated  at  be- 
tween $100,000  and  $125,000. 

New  York. 

®The  contract  for  the  construction  of  a 
bridge  in  Massena,  N.  Y.,  was  awarded  Aug. 
5  to  W.  L.  Pratt,  Massena,  N.  Y.,  and  George 
F.  Philips,  Watertown,  N.  Y.,  at  $27,625.  Bids 
were  opened  Julv  15.  B.  S.  O'Neill,  Massena, 
N.  Y. 

On  Aug.  3,  the  Board  of  Estimates,  New 
York  City,  appropriated  $500,000  for  the 
Manhattan  terminal  of  the  Brooklyn  Bridge. 
City  officials  announce  that  $1,000,000  will  be 
appropriated  for  the  improvement  of  the 
Brooklyn  end  of  the  bridge. 

M.  Sontag  &  Co.,  52  Washburn  St.,  Jersey 
City,  N.  Y.,  at  a  bid  of  $1,375,  will  probably 
be  awarded  the  contract  for  the  construction 
of  two  twin  open  culvert  concrete  bridges  on 
the  Belleville  turnpike  and  Saw  Mill  Creek. 
Bids  were  received  Aug.  1,  by  Board  of 
Chosen  Freeholders,  Judson  County,  Jersey 
City,  N.  J. 

Advices  from  Buffalo,  N.  Y.,  state  that  plans 
for  the  Buffalo  Creek  Railway  bascule  bridge 
across  the  ship  canal,  were  recently  filed  with 
the  Bureau  of  Engineering.  The  bridge  will 
cost  in  all  about  $100,000,  $80,000  to  be  paid 
by  the  railroad  companv,  $10,000  by  the  Buf- 
falo &  Lake  Erie  Traction  Co.  and  $10,000 
by  the  city.  The  Buffalo  &  Lake  Erie  Co.'s 
tracks  will  cross  the  bridge. 

Ohio. 

•J»Bids  will  be  received  until  1 :30  p.  m., 
Aug.  26,  by  Board  of  County  Commissioners, 
Tiffin,  O.,  for  the  necessary  labor  and  material 
for  the  construction  of  the  superstructure  of 
the  Baker  Bridge  over  Honey  Creek  near  the 
southeast  corner  of  section  13  in  Eden  town- 
ship, Seneca  County,  O.  The  cost  of  the  work 
is  estimated  at  2,347.  J.  H.  Lennartz  is  County- 
Auditor. 

•f»Bids  will  be  received  until  11  a.  m.,  Sept. 
2,  by  Will  B.  Jones,  County  Auditor,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  construction  of  255  ft.  steel  bridge  over 
the  Youngstown  &  Southern  R.  R.  tracks  on 
Dewey  Ave.  extension,  Youngstown,  O.  A 
certified  check  for  $500,  payable  to  C.  T. 
Truesdale,  Treasurer. 

•J*Bids  will  be  received  until  noon,  Aug.  25, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  construction  under  Specifica- 


tions No.  251,  of  concrete  bridge  on  Reading 
Road  south  of  Reading  corporation  at  E.  M. 
Gardner's  place  in  Sycamore  township.  Fred 
Dreihs  is  Clerk. 

•J*Bids  will  be  received  until  noon,  Sept.  8. 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  206,  of  culverts,  bridges  and 
retaining  walls  on  the  Clough  Creek  pike 
from  Batavia  pike  to  county  line,  in  Ander- 
son township.    Fred  Dreihs  is  Clerk. 

•J»Bids  will  be  received  until  noon,  Aug.  17, 
by  Director  of  Public  Service,  104  City  hall. 
Cleveland,  O.,  for  the  following  work  at  Cen- 
tral Viaduct:  1.  New  steel  river  span  and  re- 
moval of  old  swing  span.  2.  New  track 
stringers.  3.  Additional  foundations  for  river 
piers  and  removal  of  old  pivot  pier.  4.  Re- 
building piers  No.  39  and  40.  5.  Wood  block 
pavement.  6.  Painting.  Separate  bids  will  be 
received  for  each  of  the  above  items.  Each 
bid  must  be  made  in  accordance  with  the 
specifications,  which  may  be  obtained  of  the 
Chief  Engineer.    Noted  in  our  last  issue. 

®The  contract  for  the  construction  of  two 
stone  or  concrete  abutments  for  a  bridge  at 
Barnes'  Mill  in  Cambridge  Township,  was  let 
by  the  Board  of  Guernsey  County  Commis- 
sioners at  Cambridge,  O.,  to  the  Mt.  Vernon 
Bridge  Co.,  Mt.  Vernon,  O.,  at  $2,878.  Bids 
were  opened  Aug.  8.  W.  D.  Deselm  is  County 
Auditor. 

®The  contract  for  the  construction  of  five 
new  bridges  along  the  Wildcat  Pike  in  Big 
Island  and  Montgomery  Townships  was  let 
by  the  Board  of  County  Commissioners,  Mar- 
ion, O.,  to  Gus  Kohbarger  at  $1,058.  Other 
bidders  were  J.  C.  Drake,  Hoberman  &  Cul, 
Cooper  &  Gillispie,  L.  E.  Strawser  and  T.  J. 
Hurley. 

®C.  O.  Ladd  of  Germantown.  O.,  has  been 
awarded  the  contract  by  the  Butler  County 
Commissioners,  Hamilton,  O..  for  the  con- 
struction of  a  concrete  steel  sub  and  super- 
structure of  bridge  over  Hydraulic  on  the  road 
from  Middletown  to  Post  town  in  Lemon 
township  for  $1,375.   Bids  were  opened  Aug.  5. 

County  Surveyor  F.  R.  Lander.  Cleveland. 
O.,  has  recommended  that  a  Cleveland  Archi- 
tect and  Engineer  and  a  Bridge  Engineer  be 
engaged  by  the  Commissioners  to  prepare 
plans  for  the  construction  of  the  new  high 
level  bridge  at  that  place. 

Oregon. 

®The  contract  for  the  construction  of  a 
bridge  across  Klamath  River  near  Chase's  Sta- 
tion was  recently  awarded  Cofer  Bros.,  Kla- 
math Falls,  Ore.  The  structure  will  be  of 
wood  and  is  estimated  to  cost  $1,414.  The 
new  bridge  will  be  built  1,000  ft.  up  stream 
from  the  present  structure. 

At  a  recent  meeting  of  the  County  Commis- 
sioners. Medford,  Ore.,  the  matter  of  con- 
structing a  $30,000  bridge  over  Bear  Creek 
at  that  city  was  taken  up. 

At  a  recent  meeting  of  the  Executive  Board 
the  City  Engineer  of  Portland,  Ore.,  was 
directed  to  prepare  plans  and  specifications  for 
a  second  approach  to  the  Broadway  bridge  on 
the  East  Side  extending  from  Cherry  St.  on 
Crosby  and  connecting  with  the  main  ap- 
proach on  Broadway.  The  cost  of  the  work 
is  estimated  at  $12,000. 

Board  of  Linn  County  Commissioners,  Al- 
bany, Ore.,  have  taken  into  consideration  the 
matter  of  building  a  bridge  across  the  Wil- 
lamette River  at  Harrisburg.  The  work  is 
made  necessary  by  the  forming  of  a  sand  bar 
in  the  path  of  the  old  ferry  boat  plying  from 
shore  to  shore  at  that  place. 

Pennsylvania. 

•f»Bids  will  be  received  until  10  a.  m.,  Aug. 
17.  by  A.  L.  Rhoads,  County  Controller.  Read- 
ing, Pa.,  for  the  erection  of  a  reinforced  con- 
crete bridge  in  Exeter  Township  to  be  known 
as  Althouse  Mill  bridge. 

•J»Bids  will  be  received  until  noon,  Aug.  23, 
by  Board  of  County  Commissioners,  Williams- 
port,  Pa.,  for  the  construction  of  repairs  to 
concrete  jacket  to  the  east  abutment  of  the 
Jersey  Shore  River  bridge  also  repairing  of 
the  pier  either  with  timbers  or  concrete.  A. 
P.  Zuber  is  Clerk. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®The  Board  of  County  Commissioners, 
Washington,  Pa.,  has  awarded  the  contracts 
for  the  construction  of  the  Hamilton  Bridge 
in  Aleppo  Township  as  follows :  Superstruc- 
ture, Nelson  Merydith  Bridge  Co.,  Chambers- 
burg,  Pa.,  $1,252;  substructure,  Edward  Man- 
key,  at  $5.75  per  perch. 

®The  Commissioners  of  Bucks  County, 
Doylestown,  Pa.,  have  awarded  the  contract 
for  the  construction  of  a  bridge  over  Park 
run  near  Prospectville,  to  James  Smith,  Green 
Lane,  Pa.,  at  $2,400. 

At  a  meeting  of  the  Braddock,  Pa.,  Council 
an  ordinance  was  passed  establishing  a  new 
grade  in  13th  St.  to  provide  for  a  terminus 
for  a  foot  bridge  crossing  the  Pennsylvania 
R.  R.  tracks  at  that  point.  The  structure  will 
be  built  by  the  borough  of  North  Braddock 
and  will  connect  the  two  boroughs  by  spanning 
the  railroad  just  west  of  the  "Point  of  Rocks" 
curve. 

It  is  believed  that  the  Council  will  be  un- 
able to  erect  the  bridge  over  the  river  at 
South  St.,  Wilkesbarre,  Pa.,  in  the  near  future. 
The  cost  of  the  structure  is  estimated  at 
$180,000  while  the  expense  of  securing  the 
necessary  right  to  way  will  raise  the  amount 
considerable. 

A  public  hearing  on  the  construction  of  the 
proposed  McKees  Rocks  bridge  was  held  at 
the  office  of  the  commissioner,  Pittsburg,  Pa. 
The  improvement  will  change  the  grade  of 
several  streets  in  the  Woods  Run  section  of 
the  city  and  plans  were  drawn  to  provide  land- 
ings to  reach  California  and  Preble  Aves. 

South  Carolina. 

•{•Bids  will  be  received  until  noon.  Aug.  17, 
by  John  McNeal,  City  Engineer  or  City  Coun- 
cil, Columbia,  S.  G,  for  the  construction  of  a 
concrete  bridge  over  the  Rocky  Branch.  Plans 
and  specifications  are  on  file  with  the  City 
Engineer. 


South  Dakota. 
•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
8,  by  Henry  Howe,  County  Auditor,  Sioux 
Falls,  S.  Dak.,  for  the  construction  of  a  con- 
crete bridge  over  Sioux  River  at  8th  St.,  in 
the  city  of  Sioux  Falls. 

Tennessee. 

®The  contract  for  the  construction  of  a 
steel  bridge  including  fills,  piers  and  abut- 
ments at  Reliance,  Tenn.,  has  been  awarded  to 
the  Roanoke  Bridge  Co.,  Roanoke,  Va.,  at 
$20,652.  Bids  for  the  work  were  opened 
Aug.  5. 

Utah. 

Resolutions  have  been  presented  to  the  City 
Council  of  Salt  Lake  City,  Utah,  providing  for 
construction  of  a  subway  or  overhead  bridge 
at  the  Denver  &  Rio  Grande  R.  R.  crossing  at 
the  Depot. 

Washington. 

The  Board  of  Public  Works,  Seattle,  Wash., 
has  offered  to  build  a  permanent  concrete 
viaduct  along  Fremont  Ave.  instead  of  a  fill 
to  connect  with  the  canal  right  of  way,  re- 
placing the  temporary  wooden  structure,  pro- 
viding the  property  owners  defray  the  expense. 
The  cost  of  the  fill  is  estimated  at  $12,500 
while  the  viaduct  will  necessitate  an  expendi- 
ture of  about  $50,000. 

Plans  have  been  completed  by  R.  L.  Rob- 
ertson, Sullivan-Considine  Bldg.,  Seattle, 
Wash,,  for  the  construction  of-  repairs  on  a 
concrete  bridge  owned  by  the  Crematorium 
Society  of  Washington,  512  West  Roy  St. 
The  cost  of  the  work  is  estimated  at  $3,000. 

West  Virginia. 

•{•Bids  will  be  received  until  noon,  Aug.  22, 
by  Board  of  Mercer  County  Commissioners, 
Princeton,  W.  Va.,  for  the  construction  of 
two  steel  bridges,  one  structure  will  be  at 


Matoaka,  W.  Va.,  and  will  have  a  50  ft.  span 
resting  on  concrete  abutments,  while  the  other 
will  be  across  Camp  Creek  and  will  have  98 
ft.  span  on  masonry  abutments.  W.  H.  Camp- 
bell is  County  Road  Engineer. 

Wisconsin. 

W.  D.  Pence,  Consulting  Engineer,  em- 
ployed by  the  Wisconsin  State  Railway  Com- 
mission, has  recommended  the  construction  of 
a  new  bridge  to  replace  the  present  West  Al- 
goma  St.  bridge  in  Oshkosh,  Wis. 

Canada. 

•{•Bids  will  be  received  until  6  p.  m.,  Aug. 
17,  by  A.  H.  Millar,  Town  Clerk,  Berlin,  Ont, 
for  the  construction  of  a  reinforced  concrete 
bridge  on  Albert  St.,  Berlin.  Plans  and  spec- 
ifications may  be  obtained  of  the  Town  En- 
gineer. H.  A.  Dietrich  is  Chairman  of  the 
Board  of  Works. 

•{•Bids  will  be  received  until  4  p.  m.,  Aug. 
21,  by  L.  K.  Jones,  Secy.  Department  of  Rail- 
ways and  Canals,  Ottawa,  Ont.,  for  the  re- 
moval of  unused  material  delivered  on  the 
ground  intended  for  use  in  connection  with  the 
construction  of  the  old  Quebec  bridge.  Spec- 
ifications, forms  of  tender  and  full  informa- 
tion can  be  obtained  at  the  office  of  the  secre- 
tary of  the  Department  of  Railways  and 
Canals,  Ottawa,  at  the  office  of  the  Chairman 
and  Chief  Engineer  of  the  Board  of  Engineers 
of  the  Quebec  Bridge,  Canadian  Express 
Building,  Montreal,  and  at  their  office,  Board 
of  Trade  Bldg.,  Quebec.  An  accepted  bank 
check  for  the  sum  of  $13,000,  made  payable  to 
the  order  of  the  Minister  of  Railways  and 
Canals  must  accompany  each  tender. 

®A.  G.  Langley  &  Co.,  Vancouver,  B.  C, 
has  been  awarded  the  contract  for  the  con- 
struction of  a  suspension  bridge  for  the  pro- 
vincial government  over  Churn  Creek  in  Lil- 
loet  District.  The  contract  price  was  about 
$80,000. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


California. 

®Bids  were  opened  Aug.  5  at  Manteca,  Cal., 
by  the  Directors  of  the  South  San  Joaquin  Ir- 
rigation District,  Edwin  Duryea,  Jr.,  Chief 
Engineer,  1314  Humboldt  Bank  Bldg.,  San 
Francisco,  for  the  construction  of  an  irrigation 
system.  The  contract  for  Divisions  1  and  6 
was  awarded  to  T.  K.  Beard,  Modesto,  Cal., 
the  total  of  his  bids  being  $147,660  and  $131,- 
515,  respectively.  The  bids  for  Contract  Di- 
visions 2,  3,  4  and  5  were  rejected  and  mat- 
ter of  receiving  new  bids  will  soon  be  taken 
up.  Bids  for  this  irrigation  system  were 
originally  opened  on  July  10,  and  the  itemized 
bids  of  the  only  bidder  were  given  in  our 
July  26  issue.  This  bid  was  rejected  and  the 
work  readvertised  until  Aug.  5. 

Preliminary  surveys  have  been  made  for 
the  proposed  irrigation  system  of  the  Lake 
County  Irrigation  Co.  and  a  reservoir  site 
sufficiently  large  to  impound  water  for  15.000 
acres  of  land  near  Lake-port  has  been  secured. 
W.  H.  Morrissey  and  George  Harrigan,  Or- 
land,  Cal.,  are  the  promoters. 

California. 

•{•I'ids  will  be  received  until  Aug.  20,  by  A. 
\V  Crowning,  Engineer,  Norwood,  Cal.,  for 
doing  57,000  cu.  yds.  of  work,  enlarging  and 
lengthening  a  dam.  Plant  and  specifications 
may  be  obtained  by  depositing  $1. 

Colorado. 

•{•I'.ids  are  asked  until  Aug.  20  by  A.  M. 
Browning,  Engineer,  Norwood,  Colo  ,  for  add- 
ing about  57,000  en    yds    of  earth  to  a  15  ft 
dam      Official   advertisement   will    be  found 
■  I  ew  here  in  this  issue. 

Colorado. 

''••'The  directors  of  the  Ilctirylyn  Irrigation 
district.  Greeley,  have  awarded  the  contract 
for  driving  its  irrigation  tunnel  through  the 
main  range  from  the  head  of  '  bar  creek  to 


Williams  Fork,  of  the  Grand,  to  James  A. 
Mcllwee,  who  recently  completed  the  Laramie- 
Poudre  tunnel  in  the  Northern  part  of  the 
state.  The  cost  of  the  tunnel  will  be  about 
$1,500,000.  It  will  be  three  miles  in  length 
and  will  take  a  large  flow  of  water  from 
tributaries  of  the  Grand  River. 

®The  McDowell  Construction  Co.,  Lamar, 
Colo.,  has  recently  closed  a  contract  with  the 
Denver-Larimer  Realty  Co.  for  the  construc- 
tion of  its  irrigation  system,  situated  about  12 
miles  northeast  of  Larimer,  Wyo.  The  work 
consists  of  the  building  of  a  supply  canal  18 
miles  long  and  five  small  embankments  along 
the  line  of  the  high  water  line  of  their  reser- 
voir. The  yardage  to  be  moved  in  the  work 
will  be  200,000  cu.  yds.  The  contract  also 
includes  the  construction  of  all  flumes,  head- 
works,  culverts,  drops  and  the  concrete  lining 
of  the  embankments.  The  McDowell  Con- 
struction Co.'s  outfit  is  now  on  the  ground 
and  the  work  will  be  rapidly  pushed.  Thos. 
Robinson,  Railway  Exchange  Bldg.,  Denver, 
Colo.,  is  Chief  Engineer  of  the  Realty  Com- 
pany. 

I  he  ECremmling  Reservoir  &  Irrigation  Co. 
of  Colorado  Springs  has  been  incorporated 
with  a  capital  slock  of  $125,00(1,  the  incorpo- 
rators being  E.  A.  Sunderlin,  Colorado 
Springs,  J.  R.  Moore  and  J.  L.  Bennett. 

The  State  Land  Hoard,  Denver,  has  ordered 
the  segregation  of  15,00(1  acres  of  public  land 
under  the  provisions  of  the  Carey  act.  The 
land  lies  about  12  miles  northeast  of  Pueblo 
111  Puebla  and  El  Paso  counties.  The  land  is 
segregated  at  the  request  of  the  Eountain- 
Chico  Irrigation  Co,  which  contemplates  the 
irrigation  of  about  50,000  acres  of  land.  Of 

iins,  I5,ii(i(i  acres  are  federal  domain,  b'l.UlIU 

acres  deeded  laud,  and  20,000  acres  school 
lands 

It  is  expected  that  bids  will  be  asked  shortK 
for  the  resumption  of  work  on  tin-  ditches  and 
canals  of  the  Gunnison  tunnel  project  of  the 


U.  S.  Reclamation  Service.  There  is  $1,500,- 
000  allotted  for  completion  of  this  project,  and 
this  amount,  or  all  that  is  required  of  it,  will 
be  used  in  constructing  and  enlarging  canals 
and  laterals.  The  main  construction  will  be 
the  west  canal,  which  covers  the  high  land  on 
the  western  side  of  the  Uncompahgre  River, 
with  35,000  acres  of  mostly  new  land.  C.  J. 
Pease,  Montrose,  Colo.,  is  Project  Engineer 
U.  S.  Reclamation  Service. 

Florida. 

Work  is  progressing  most  satisfactorily  on 
the  dredging  to  reclaim  the  Everglades, 
contracts  for  which  were  let  some  months  ago. 
A  fleet  of  eight  dredges  is  now  at  work  on 
the  project,  which  calls  for  the  moving  of 
about  20,000,000  yds.  of  material,  of  which 
amount  about  6,000,000  yds.  is  solid  rock.  The 
handling  of  this  rock  is  done  by  a  special 
dredge  for  drilling  and  blasting,  the  drills  be- 
ing worked  by  hydraulic  power.  The  rock  is 
under  about  8  feet  of  water,  nytro  jeyl  being 
used  as  an  explosive,  the  charges  fired  by 
electricity.  This  contract  was  started  in  July 
1910,  and  it  is  estimated  that  two  more  years 
will  be  required  to  finish  it. 

Illinois. 

•f*P.ids  will  be  received  at  the  office  of  the 
Morse  Warren  Engineering  Co.  at  Carlinville, 
111.,  until  1  p.  in.,  Aug.  28,  for  work  in  Ches- 
terfield, etc.,  Levee  District,  as  follows:  Levees. 
34,000  CU.  yds.;  straightening  creek.  10.000  cu. 
yds.:  open  ditch,  30,000  cu.  yds  ;  culverts,  flap 
doors,  etc.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

•{•Hids  will  be  received   until    Aug    21,  by 

Commissioners  Lynchburg  &  Sangamon,  bot- 
tom drainage  and  levee  district,  at  the  office 
of  Lyman  Lacy,  Jr.,  Havana.  111.,  for  the 
construction  of  02, 000  cu.  yds.  of  levee  work, 
2  to  I  slope  on  both  sides,  ti  and  S  ft.  wide 
on  top,  1.200  cu.  vds.  of  ditch  work,  1.200  ft. 


•I*  indicated  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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long,  10-ft.  bottom,  1  to  1  slopes;  2,500  cu.  required,  $2,000.    In  the  Lafourche  Levee  Dis- 

yds.  of  team  work,  repairing  old  levee;  clean-  tract — Parish    line    to    Belle    Chasse  Levee, 

ing  19  acres  of  right  of  way  from  everything  Plaquemines  Parish,  right   bank,  raising  and 

but  stumps.     Also  the  building  of  one  35-  enlarging;   contents,  about    Hut, mill  cu.  yds.; 

horse  15-in.  pumping  station.    Specifications,  deposit  required,  $350;  bond  required,  $5,000. 

etc..  can  be  seen  at  the  office  of  the  County  In  the  Grand  Prairie  Levee  District — Church 

Clerk   in   Havana,    111.,   or   at   the  office  of  to    Pinaud    Levee,    Plaquemines    Parish,  left 

Goodell  &  Kreiling,  engineers,  at  Chandler-  earthwork,  about  25,000  cu.  yds.;  length  of  re- 

ville.  111.  bank,   raising  and   enlarging  and   revetment  ; 

The  following  bids  were  received  Aug.  10  vetment,   about   2,500    ft.;    deposit  required, 

by  the  Trustees  of  the  Sanitary  District  of  $250;  bond  required,  $2,000.    Waltzer  Levee. 

Chicago,  Chicago,  111.,  for  the  excavation  and  Plaquemines  Parish,  left  hank,  new  levee:  con 

construction  of  Contract  Section  4  of  the  Cal-  tents,  about  25,000  cu.  yds.:  deposit  required. 

umet-Sag  Channel,   (1)   standing  for  bid  of  $140;  bond  required,  $1,250.     Point  Pleasant 

Forschner  &  Sexton  Co.,  Mt.  Vernon,  N.  Y„  Levee,  Plaquemines  Parish,  left  bank,  enlarge 

(2)  for  bid  of  John  Marsch,    Chicago,    (3)  merit  and  revetment:  earthwork,  about  10.000 

Shnable  &  Quinn,  Chicago,  (4)  National  Con-  cu.  yds.;  length  of  revetment,  about  7,500  ft.: 

trading  Co.,  Chicago,  (5)  John  W.  Page,  Chi-  

cago.  -  (1) 

Glacial  drift.  780.000  cu.  yds   *0-^ 

Solid  rock,  121.000  cu.  yds   •'' 

Riprap  slope.  37,000  sq.  yds   -&u 

Totals   $306,700 


(2) 
$0.24 
.84 
1.25 


(3) 

$0,304 
.70 
.80 


(4) 
$11.32 
.70 

t.oo 


(5) 


$335,090      $351,420      $371,300  $42(5,400 


Indiana. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
26.  by  C.  E.  Byrket.  Drainage  Commissioner, 
at  the  office  of  the  Surveyor  of  Henry  County, 
New  Castle,  Ind.,  for  the  construction  of  a 
drain. 

©Frank  Weiler  and  William  Garl.  Elkhart, 
have  been  awarded  the  contract  at  $5,200  for 
constructing  the  Howard  Ditch — a  4-mile  drain 
in  Concord  Township.  Elkhart  County. 

®The  contract  for  labor  and  material  for 
constructing  4,660  ft.  of  12-in.  and  14-in.  tile 
drain  in  Moral  Township,  Shelby  County.  Ind., 
has  been  let  to  Mr.  Ogden,  Fairland,  Ind.,  at 
$970.    Bids  were  opened  Aug.  1. 

Iowa. 

Bids  were  opened  Aug.  2  by  Horace  Susong, 
City  Clerk  of  Des  Moines,  la.,  for  the  im- 
provement of  the  channels  of  the  Des  Moines 
and  Raccoon  Rivers  in  that  city  consisting  of 
the  excavation  of  new  channels,  construction 
of  levees,  mattresses,  riprap  and  concrete  re- 
taining wall,  the  cost  of  which  is  estimated  at 
$200,000.  The  following  were  the  low  bidders 
as  to  the  work:  Miller,  Hoy  &  Co.,  Waterloo, 
la.;  Callahan  Bros.,  Kansas  City.  Mo.;  O.  P. 
Herrick,  Des  Moines,  la. ;  B.  S.  Hutchins,  Des 
Moines,  la. 

Louisiana. 

•J*Bids  will  be  opened  Aug.  21  at  the  office 
of  the  State  Board  of  Engineers,  New  Orleans, 
La.,  for  levee  work  as  follows:  In  the  Fifth 
Louisiana  Levee  District — Delta  to  Martin 
Levee,  Madison  Parish,  raising  and  enlarging; 
contents,  about  105,000  cu.  yds. ;  deposit  re- 
quired. $350;  bond  required,  $5,250.  Martin 
Levee,  Madison  Parish,  raising  and  enlarging; 
contents,  about  43.000  cu.  vds. ;  deposit  re- 
quired. $200;  bond  required,  $2,150.  Biggs 
Levee,  Madison  Parish,  raising  and  enlarging ; 
contents  about  00,000  cu.  vds. ;  deposit  required. 
$300;  bond  required,  $43,500.  Reid  Levee, 
Madison  Parish,  raising  and  enlarging;  con- 
tents, about  75.000  cu.  yds. ;  deposit  required, 
$260;  bond  required,  $3,750.  Hodges  Levee, 
Madison  Parish,  raising  and  enlarging;  con- 
tents, about  55.000  cu.  vds.;  deposit  required, 
$200;  bond  required,  $2,750.  Diamond  Island 
Levee,  Madison  Parish,  enlarging:  contents, 
about  90,000  Cu.  yds.;  deposit  required,  $300; 
bond  required,  $4,500.  Kempe  Levee,  Tensas 
Parish,  raising  and  enlarging;  contents,  about 
40.000  cu.  yds.;  deposit  required,  $175;  bond 


deposit  required,  $200;  bond  required,  $2,500. 
On  the  same  day  bids  will  be  opened  for  the 
following  work  in  the  Tensas  Basin  Levee 
District:  Upper  Lucca  Levee,  raising  and 
enlarging;  contents,  about  50,000  cu.  yds. ;  de- 
posit required,  $200;  bond  required,  $2,500 
Lower  Lucca  Levee,  raising  and  enlarging ; 
contents,  about  45,000  cu.  yds. ;  deposit  re- 
quired, $190;  bond  required.  $2,250. 

4»Bids  are  asked  until  11  a.  m.,  Sept.  4.  by 
Major  H.  Burgess,  U.  S.  Engineer,  Metropoli- 
tan Bank  Bldg.,  New  Orleans,  La.,  for  con- 
structing about  527,000  cu.  yds.  of  earthwork 
in  the  Lower  Tensas  and  Lafourche  Levee 
Districts.  The  location  of  the  work  and  the 
quantities  are  as  follows : 

LOWER    1ENSAS    LEVEE  DISTRICT. 

Cu.  Yds. 

(a)  Winter  Quarters,   639-R,   1991+25  to 
2130+49   134,000 

(b)  Palo  Alto,  699-700-R,  5010+73  to  5131 

+85   144,000 

(c)  Arnauldia,   701-2-R,   5201+63   to  5272 

_f-46   109,500 

(d)  White  Hail.  702-3-R.  5272+46  to  5358.108,500 

LAFOURCHE  LEVEE  DISTRICT. 

(e)  White  Rose.  923-R,  1864+68  to  1S84...  12,000 

(f)  Ashton,  943-R,  2S61+50  to  2897+74   19,000 

A  $175,000  bond  issue  has  been  voted  for 
constructing  a  drainage  system  for  the  New 
River  Drainage  District  of  Assumption  Parish 
The  system  will  sewer  about  62,000  acres. 
The  proposition  included  the  dredging  and 
cleaning  of  the  New  River  Bayou,  which  be- 
gins on  the  Mississippi  River  front  and  runs 
into  Blind  River,  a  distance  of  more  than 
20  miles,  as  well  as  the  dredging  and  cleaning 
of  Black  Bayou  for  a  distance  of  more  than 
six  miles,  and  the  cleaning  of  what  is  known  as 
the  Goodine  Bayou.  Levin  Pickard,  Gonzales, 
is  president. 

An  election  is  to  be  held  to  vote  on  issuing 
bonds  for  extending  the  drainage  system  in  the 
Parish  of  West  Baton  Rouge  to  the  Parish  of 
Pointe  Coupee.  Frank  J.  Whitehead,  West 
Baton  Rouge,  La.,  is  interested. 

Minnesota. 

•J»Bids  will  be  received  until  10  a.  fn.,  Sept. 
21,  by  A.  H.  Easel,  County  Auditor,  Thief 
River  Falls,  .Minn.,  for  the  construction  of 
County  Ditch  No.  55.  The  approximate 
amount  of  work  to  be  done  in  the  construction 
of  such  ditch  is  as  follows :  66.07!)  cu.  yds. 
of  earth  to  excavate  and  remove.  The  esti- 
mated total  cost  of  the  work  is  $9,557.90. 


•J»Bids  will  be  received  until  2  p.  m.,  Sept 
20,  by  A.  H.  Fasel,  Pennington  County  Au- 
ditor, Thief  River  Falls,  Minn.,  for  construct- 
ing the  ditch  No.  53.  The  approximate  amount 
of  work  to  be  done  in  the  construction  of 
such  ditch  is  as  follows:  54,303  cu.  yds.  of 
earth  to  excavate  and  remove.  The  estimated 
total  cost  of  the  work  is  $7,380.30. 

A  committee  of  business  men  of  St.  Paul 
appointed  by  the  mayor  to  decide  on  a  plan 
to  change  the  bed  of  the  Mississippi  River  at 
ibis  point  to  a  new  channel  through  an  area 
of  low  land  that  is  now  practically  unused, 
has  voted  to  request  the  Common  Council  to 
issue  $25,000  worth  of  bonds  for  preliminary 
work.  The  change  would  add  to  the  railroad 
switching-yards  and  wholesale  district  a  tract 
of  land  amounting  to  more  than  500  acres. 

Mississippi. 

The  city  of  Bay  St.  Louis,  Miss.,  is  to  issue 
$50,000  of  bonds  for  the  following  purposes: 
Protecting  streets  from  overflow,  caving  banks 
and  other  like  dangers;  providing  for  the  pur- 
chase of  a  suitable  site  in  the  Fourth  Ward 
for  another  school  building  to  be  erected 
thereon. 

Montana. 

Robert  Russell,  Valier,  Mont.,  has  a  contract 
at  Valier  calling  for  excavation  of  ditches  and 
laterals  to  the  extent  of  about  2,000.000  yards. 
The  water  is  taken  from  Birch  Creek  Canyon, 
carried  over  90  miles  through  several  systems 
of  canals  and  laterals.  There  are  four  reser- 
voirs on  the  project,  and  the  amount  of  lan  1 
to  be  irrigated  will  be  approximately  150.00  1 
acres.  Mr.  Russell  has  several  steam  shovels, 
drag  lines  and  about  20  team  outfits  in  opera- 
tion on  the  work.  The  work  will  probably 
be  finished  early  in  1913. 

Texas. 

Advices  from  Alpine, Tex.,  state  that  Kansas 
City  parties  have  purchased  the  large  pastures 
of  Joseph  B.  Irving,  in  the  edge  of  Brewster, 
Pecos  and  Jeff  Davis  counties.  The  purchase 
price  is  near  $750,000.  It  is  stated  that  20,000 
acres  will  be  put  under  irrigation,  and  a  stor- 
age reservoir  more  than  a  square  mile  in  ex- 
tent will  be  furnished  water  from  Monu- 
ment Springs,  down  the  Cuyanosa  Valley. 

Surveys  are  underway  of  a  20,000  acre  tract 
of  marsh  land  in  Black  Bayou,  owned  by  the 
Smith  &  Newman  syndicate.  George  Schutt, 
Lake  Charles,  La.,  is  the  engineer. 

Residents  of  the  proposed  union  irrigation 
district,  comprising  185.000  acres  adjacent  to 
Raymondville,  Lyford  and  Sebastian,  are  again 
to  petition  the  commissioners  court  at  Browns- 
ville to  define  and  establish  the  boundaries  of 
the  district.  The  matter  came  up  before  the 
commissioners  in  May,  but  the  petition  was 
withdrawn  on  account  of  insufficient  publica- 
tion of  the  same.  The  district,  if  established, 
will  be  he  first  to  come  under  the  irrigation 
district  act  of  1905. 

Wisconsin. 

®Yorier-  &  Swartz,  Nappanee.  Ind..  have 
been  awarded  the  contract  at  $17,814  by  the 
Commissioners  of  Turtle  Creek  Drainage  Dis- 
trist  No.  1,  H.  D.  Barnes,  Secretary,  Elkhorn. 
Wis.,  for  work  and  material  for  building 
drains,  the  work  including:  230,000  cu.  yds. 
of  earth ;  clearing  8  acres ;  moving  two  iron 
highway  bridges,  including  pile  foundations, 
and  filling  in  old  sites :  building  two  new  high- 
way bridges  and  pile  foundations ;  a  small  con- 
crete dam,  few  yards  of  riprap.  Bids  were 
opened  Aug.  1. 


WAT  E  R-WORKS 

       I 


Alabama. 

®The  J.  B.  McCrary  Co.,  1311  Empire  Bldg., 
Atlanta,  Ga.,  has  been  awarded  the  contract 
by  the  city  of  Boaz,  Ala.,  for  the  construction 
of  a  waterworks  for  $20,000. 

Arizona. 

The  town  of  Nogales,  Ariz.,  is  considering 


securing  a  municipal  water  supply  and  sewer 
system. 

California. 

®M.  H.  Brookins  has  been  awarded  the 
contract  for  the  construction  of  a  reinforced 
concrete  reservoir,  50x100  ft.,  and  8  ft.  high, 
in  the  San  Fernando  Valley  for  George  C. 


Peckham  &  Co..  of  Los  Angeles,  Cal.  Geo. 
W.  Harding  is  Engineer. 

Colorado. 

The  Milliken,  Colo.,  Board  has  secured  a 
chemical  engine  for  fire  protection  to  be  used 
until  the  waterworks  svstem  is  completed.  An 
election  will  be  held  Aug.  15  to  vote  on  the 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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issuance  of  bonds  for  a  waterworks  system 
Engineers  who  have  tested  the  municipal 
wed  declare  that  sufficient  water  may  be  ob- 
tained for  a  town  of  5,000  people. 

Idaho. 

®The  Purchasing  Committee  of  the  City 
Conned  of  Coeur  d'  AJene,  Oa.,  has  awarded 
the  contract  for  furnishing  4o  4-in  2  way  lire 
hydrants  to  the  Gilbert  Hunt  Co.',  of  Walla 
Walla.  Wash,  for  $27.75  each,  and  the  con- 
tract for  furnishing  13  sprinkling  wagon  water 
cranes  to  the  Crane  Co.,  for  $56  each  All 
prices  f.  o.  b.  Coeur  d'  Alene.  Bids  were 
opened  Aug.  7. 

The  village  of  Fish  Creek,  Ida.,  has  de- 
cided to  construct  a  reservoir.  A  committee 
has  been  appointed  to  file  on  a  site. 

Illinois. 

-fr-Bids  will  be  received  by  L.  E.  McGann 
Commissioner  of  Public  Works,  Chicago  BI 
until  11  a.  m,  Aug.  18,  for  furnishing'  and 
delivering  to  the  14th  St.  pumping  station, 
Htn  M.  and  Indiana  Ave,  one  upper  and  one 
lower  machine  barrel  section,  as  provided  in 
the  plans  and  specifications.  Cash  or  certi- 
fied check  for  $10  must  accompany  proposal 
•f.Bids  will  be  received  by  L.  E.  McGann' 
Commissioner  of  Public  Works,  Chicago  Bl 
until  11  a.  m,  Aug.  18,  for  furnishing  mate- 
rial, labor,  etc,  necessary  to  completely  re- 
cnam  the  chain  grate  stokers  of  boilers  No 
1  and  No.  2  and  for  the  renewal  of  all  de- 
tective portions  of  shafts,  sprockets,  guides 
frames,  etc.  In  addition  to  the  above  work  on' 
the  stokers  the  contractor  shall  revamp  the 
present  furnace  settings  into  doghouse  settings 
with  Hat  front  arch  and  spring  secondarv 
arcn.  Contractor  must  specify  time  necessary 
to  complete  work.  Cash  or  certified  check  for 
$100  must  accompany  proposal. 

•J-Bids  will  be  received  by  L.  E.  McGann 
Commissioner  of  Public  Works.  Chicago  Bl  ' 
until  II  a.  m,  August  24th,  for  furnishing  the 
necessary  labor  and  material  for  repairing 
the  chain  grate  stokers  at  the  Harrison  St 
pumping  station,  735  W.  Harrison  St  Cash 
or  certified  check  for  $100  must  accompanv 
proposal. 

*HJ.ids  are  asked  until  11  a.  m.  Any  21  by 
L.  E.  Met. aim,  Commissioner  Public  Works 
Chicago  111,  for  labor  and  materials,  tools' 
and  machinery  necessary,  and  for  constructing 
and  erecting  complete  the  parapet  and  well 
wall  on  the  Edward  F.  Dunne  Crib,  located  in 
Lake  Michigan.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

®The  Board  of  Local  Improvements,  Chi- 
Ca.glu  K,E-  I-  Glackin-  Secretary,  has  award- 
ed the  following  contracts  for  furnishing  and 
laying  water  supply  pipes  in  the  following 
streets:  Augusta  St,  Butler  St.,  Delaware  PI 
£■  St-  L"e»a  Ave,  E.  100th  St.,  Pearson 
St.,  W.  <0th  Ave,  S.  Campbell  Ave..  N  loth 
Ave.,  Indiana  Ave,  and  W.  105th  St.,  Malachy 
Murphy,  5315  Wabash  Ave.;  Calhoun  Ave  S 
Hamilton  Ave..  Lawrence  Ave,  W.  Madison 

u  •  ' V  „-\Iil|,',cvv"0fI  Avc-  K-  95th  -St.,  Simon 
Ryan.  202,  \\.  Congress  St.;  Prairie  Ave  and 
Jorrcnce  Ave,  Edward  Connor,  and  Grac  • 
St  (  an,,,,.,.  K.d-i-rts.  Bids  opened  August 
*Lf';,  /Itemized  bids  in  previous  issu.U 

®The  Chicago  In,,,  &  Bridge  Co..  Chicago, 
••  "a*  been  awarded  the  contract  by  the 
<  Ity  Council  of  Westfield.   111.,   for  the'  en. 
struction  of  .-,  steel  lank  [16  ft.  high  with 
cipacity  of  60,000-gals.    Bids  for  waterworks 

lowers,  pumps,  engines  and  pipes  weir  received 

Aug.  I.    W.  ll.  Paige.  Terre  Haute,  !ud„  is 

1 ('"t>  Council  of  Kewanee,  111..  Ins  |e| 
lb.-  conlract  for  constructing  the  new  water 
main  on  Tine  St.  between  lieach  and  Elliot 
Sis ,  i.,  Vlbrechl  Bros,  for  $1,140,   Other  bids 

were:    Solitary  Supply  Co,  $1,357,  and  Mason 

K  Pearson,  $1,325. 

The  Bellevilli  W  in  ,  Supply  Co.,  of  Belie 
vint,  IU..  has  Bled  a  measure  wilh  the  City 
i  ouncil  for  .-,  franchise  to  procure  water  from 
wells  m  ti„  American  Bottoms  or  from  the 

Mississippi  River. 

'I  In-    special    committee    appointed    by  the 

Village  Board  ->f  Seaton,  III,  to  investigate 
the  various  plans  for  the  installation  of  ;1 


waterworks  and  electric  light  plant  reported 
m  tavor  of  the  construction  of  a  gravity  sys- 
tem with  the  following  specifications:  Supply 
tank  to  have  a  capacity  of  not  less  than  20,- 
UUO-gals.,  erected  on  a  steel  tower  80  ft  high  ■ 
water  supply  to  be  derived  from  a  6-in  dee! 
well  and  pump,  both  to  have  a  capacity  to 
turmsh  20  gals,  per  minute;  water  mains  to 
cover  entire  business  and  residence  district  re- 
quiring 20  blocks  of  mains,  specifying  5-in 
mams  m  business  section  and  4  and  3-in.  mains 
m  residence  section.  Plans  were  prepared  bv 
K.  W.  Bolton  of  Aledo. 

The  City  Council  of  Rockford  PI  has  de- 
cided to  sink  an  additional  well  on  the  lot  at 
18th  Ave.  and  11th  St,  to  provide  the  south- 
east end  with  sufficient  water.  The  estimated 
cost  is  $10,000.  ' 

Several  citizens  of  Tampico,  111.  have 
started  a  movement  to  secure  a  system  of 
waterworks  for  the  town. 

A  movement  is  on  foot  in  San  Jose  111  to 
build  a  water  system.    A  civil  engineer  has 

SSa tCd  3  Plant  Can  be  '"Called  for 

$8,000  or  $9,000. 

Iowa. 

•f«Bids  will  be  received  until  Aug.  2-'.,  by 
West  Liberty,  la,  for  constructing  a  270,000 
gal.  reinforced  concrete  storage  reservoir  in 
that  place.  Charles  P.  Chase,  Iowa  Engineer- 
ing Co,  Clinton,  la,  is  Engineer.  Irwin  Aikin 
is  Clerk. 

^♦Rids  will  be  received  until  Aug.  21,  by 
City  Clerk,  Fort  Dodge,  la,  for  deep  well'  not 
less  than  600  ft.  or  more  than  2,000  ft.  deep. 
It  is  to  be  15  in.  in  diameter  at  2oo  ft  in  ins 
at  1,000  ft,  6  ins.  at  1,500  ft.  and  5'  ins  at 
2,000  ft. 

®The  City  Council  of  Webster  City,  la  h  is 
let  the  contract  for  8,325  ft.  of  water  mains  to 
C.  D.  Carl  for  $1,200. 

r>, he~  Midwest  Engineering  Co,  McCage 
Iddg,  Omaha,  Neb,  has  been  awarded  tht 
contract  by  the  city  of  Cherokee,  la,  for  the 
laying  of  1,600  ft,  more  or  less  of  (3-in  watei 
mams  for  $.79V2  per  ft.  Bids  were  opened 
Aug.  8. 

Bids  are  being  asked  by  the  city  of  Council 
Bluffs,  la,  for  the  high  pressure  electric  pump 
to  be  installed  in  the  Broadway  station  of  the 
city  waterworks  plant.  The  estimated  cost  of 
the  pump  is  $30,0110.  Burns  &  McDonnell 
Scarntt  Bldg,  Kansas  City,  Mo,  are  Engi- 
neers. 

I  be  City  Council  of  Eort  Dodge,  la  has  in- 
structed City  Clerk  W.  L.  Tang  to  readver- 
tise  for  bids  on  a  new  city  well.  Plans  and 
specifications  provide  for  a  depth  of  not  more 
than  2,000  ft. 

The  City  Council  of  Fairfield,  la„  has 
granted  a  franchise  to  the  Jefferson  County 
Gas,  Oil  &  Mineral  Co,  to  sell  water  to  in- 
dividuals and  the  right  to  pipe  from  a  deep 
well  across  the  city  to  an  artificial  ice  plant 
to  be  erected  on  the  Rock  Island  tracks. 
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Michigan. 

The  citizens  of  Sandusky,  Mich,  have  vote 
the  issuance  of  bonds  to  the  amount  of  $8  00' 
tor  the  extension  and  completion  of  the  cif 
waterworks  and  electric  light  plant. 

Prof.  S  G.  Williams  has  been  retained  bJ 
the  city  of  Ann  Arbor,  Mich,  to  appraise  th"« 
local  water  plant  and  plan  a  new  one  fo;- 
the  city. 

the  citizens  of  Reed  City,  Mich,  on  Aug 
V?™the  I8SUan«  of  bonds  to  the  amoun 
ot  Ipj.OOO  to  improve  the  waterworks  system1 


Kansas. 

The  citizens  of  Pittsburg,  Kan,  on  Aug.  1 
voted  the  issuance  of  bonds  to  the  amount 
of  $225,000  for  the  purchase  of  the  Pittsburg 
Water  Supply  Co.'s  plant  and  $40,000  for 
improvements. 

Louisiana. 

The  City  Engineer  of  Monroe.  I. a,  is  pre- 
paring plans  for  the  laying  of  new  and  larger 
Water  mams  throughout  that  pail  of  the  ciiv 
covered  by  Hie  old  mains  and  the  extension 

oi  the  lines  to  cover  the  entire  city  limits.  The 
cost  of  tbis  waterworks  extension  is  esti- 
mated  at  about  $75,000, 

Massachusetts. 

-I- 1 ; i < I s  will  be  received  until  2  p.  m,  Aug. 
22,  by  Board  of  W  ater  Commissioners,  II  L 
Hapgood,  Chairman,  Athol,  Mass.,  for  haul 

ing  and  laying  about  9,000  fl    of   12  in.  c  i 

water  pipe    J.  L  Tight  is  Engineer, 
•{•Biol  will   be  received  until   Auk    21  by 

Metropolitan  Water  and  Sewerage  Board,  Bos 
ion,  Mass  ,  for  laying  8,000  fi  of  20-in  force 

mam  in  Hvde  Park  and  Boston,     I  >.  Bracket  I 

is  <  iu<  i  Engineer  of  the  Board 


•fr  indicates  work  now  open  for  bids.    M  indicates  a  contract  let  recently 


Mississippi. 

The  city  of  Biloxi,  Miss, 'has  sold  bondsl 
in  the  sum  of  $(0,000  for  waterworks.  I  Heid-' 
enheim  is  Chairman  of  the  Finance  Com-J 
mittee. 

Missouri. 

•J-Bids  will  be  received  until  2  p  m  \ug  I 
30,  by  Purchasing  Agent,  Kansas  City,  Mo.  for-: 
the  erection  of  an  intake  pier  house,  structural 
steel  work  and  an  electric  traveling  crane  at 
the  yuindaro,  Kansas  station  of  the  water 
works  department.  Plans  are  on  file  with  E 
B.  Harrington,  Secy.  Board  of  Fire  and" 
Water  Commissioners. 

•f«Bids  will  be  received  until  Aug  22  in- 
stead of  Aug.  2  as  stated  in  a  recent  issue 
of  our  paper,  by  H.  H.  Jones,  City  Clerk 
Mt.  Vernon,  Mo,  for  the  construction  of  a 
steel  or  wooden  water  tank.  Plans  on  file' 
witli  the  city  clerk. 

°J«Bids  will  be  received  until  Aug.  25  (read-' 
vertisement  of  bids  received  Aug.  15)  by i 
Shelbina,  Mo,  for  the  construction  of  water! 
works  estimated  to  cost  $74,000.  Burns  & 
McDonnell,  Scarritt  Bldg,  Kansas  City,  Mo,  i 
are  engineers. 

4*Bids  are  asked  until  7  p.  m,  Aug.  24,  bl 
S.  L.  Kenney,  City  Clerk,  Granby.  Mo,  for 
the  following  items:  Cast  iron  pipe  and  spc-  ; 
cials,  wrought  iron  pipe  and  fittings,  gaM 
valves  and  boxes  and  hydrants,  deep  well 
pump  and  equipment,  oil  engine,  steel  towel 
and  tank. 

The  city  of  Hannibal,  Mo,  has  purchased  ! 
the  waterworks  plant  of  the  Hannibal  Water  ,: 
Co,  for  $275,000. 

The  City  Council  of  St.  Charles,  Mo,  has 
rejected  all  bids  received  for  the  proposed 
waterworks  improvements  as  being  above  the 
estimate,  $30,000.  New  bids  will  be  asked. 
I  wo  reservoirs  and  a  pipe  line  will  be  con- 
structed. 

Montana. 

Win.  Garrard  Co.  is  the  probable  contractor 
at  Laurel,  Mont,  for  the  construction  of  8 
and  6-in.  wooden  stave  watermains.  hydrants, 
etc,  in  Special  Improvement  District  No.  5, 
for  which  bids  were  opened  Julv  25.  R  e' 
Titus  is  Town  Clerk.  C.  E.  Shipman  is  Ent>i- 
neer  and  Water  Commissioner. 

Nebraska. 

•f-Mids  will  be  received  until  noon.  Aim  17 
by  Roscoe  C.  Ozman,  City  Clerk.  Lincoln, 
Neb,  for  the  construction  of  a  drinking  foun- 
tain in  the  "F"  St.  park  with  sewer  and  water 
connections. 

The  city  of  Crawford,  Neb.,  will  soon  ad- 
vertise lor  bids  for  the  construction  of  an 
eight-mile  pipe  line  and  a  1 ,000,000-gaI.  reser- 
voir. The  intake  for  the  new  system  is  at 
I  be  mouth  of  Headman  Creek  where  it  empties 
int..  White  River. 

At  a  recent  mass  meeting  of  the  citizens  .0' 
I  l:ca,  Neb.,  it  was  decided  lo  hold  a  special 
election  lo  vole  bonds  for  the  purpose  of  in- 
stalling a  waterworks  system  in  the  city.  The 
estimated  cost  of  a  svsiem  i*  between  $12  000 

and  $1  l.ooo.  s  ' 

I  be  citizens  of  Teeuniseh,  Neb.,  are  agitating 
the  installation  of  a  modern  waterworks  s>  s 

tern  in  the  iu«  n. 

New  Jersey. 

\n  election  was  held  in  Newton,  N.  I.,  on 
Wir   s  for  the  purpose  of  votinR  on  the  is- 
suance ol  bonds  in  (be  sum  of  $25,000  to  pur 
chase  land  lo  protect  the  town  water  supply 
I  he  trad  comprises  330  acres. 
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North  Dakota. 

*J»Bids  will  he  received  until  7 :30  p.  m., 
Aug.  28,  by  City  Auditor,  Minot,  N.  Dak.,  for 
the  construction  of  10,000  ft.  of  watermain 
extensions  and  for  the  construction  of  a  sew- 
age pumping  station  estimated  to  cost  $20,000. 
L.  J.  Thompson  is  City  Engineer. 

Ohio. 

•$»Bids  will  be  received  until  noon,  Aug.  24, 
by  Director  of  Public  Service,  Cincinnati,  (J., 
for  the  laying  of  castiron  pipe  and  special 
castings  and  valves  and  other  miscellaneous 
work  in  connection  therewith  for  the  Water 
Distribution  system  of  Cincinnati,  O.,  under 
the  Little  Miami  River  at  Union  Bridge.  J.  J. 
Wenner  is  Clerk.  A  certified  check  for  $1,000 
or  a  bond  must  accompany  each  bid. 

•J«Bids  will  be  received  until  *noon,  Aug.  24, 
by  Fred  Feuchter,  Clerk,  Board  of  Trustees 
of  Public  Affairs,  Rockport  Village,  O.,  for 
constructing  water  mains  in  Linndale  Road, 
Barthelman  Ave.,  Williams  Ave.,  Vernon  St. 
Plans  and  specifications  on  file  with  the  clerk 
or  at  the  office  of  W.  H.  Evers  Engineering 
Co.,  The  Arcade,  Cleveland,  O. 

•J»Bids  are  asked  until  noon,  Aug.  31,  by  A. 
B.  Lea,  Director  Public  Service,  Cleveland,  O., 
for  furnishing  all  materials  for  and  construct- 
ing and  placing  in  position  in  Lake  Erie  a 
wooden  protection  crib  for  the  Water  De- 
partment of  the  City  of  Cleveland.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

®The  city  of  Kenton,  O.,  has  awarded  the 
contract  for  furnishing  an  engine  for  the 
pumping  station  to  the  Brownell  Co.,  of  Day- 
ton, O.,  and  the  contract  for  furnishing  a 
generator  to  the  Fort  Wayne  Electric  Works, 
For  Wayne,  Ind.    Bids  were  opened  Aug.  3. 

Oklahoma. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
5,  by  Mayor  and  City  Council,  Muskogee, 
Okla.,  for  the  construction  of  a  0,000.000-gal. 
water  purifying  and  softening  plant  for  the 
city.  T.  P.  Clonts  is  City  Engineer.  Alexan- 
der Potter,  114  Liberty  St.,  New  York  City, 
is  Consulting  Engineer. 

•f-Bids  will  be  received  until  10  a.  m.,  Sept. 
5  (postponement  of  date  from  Aug.  29),  by 
City  Council,  Muskogee,  Okla.,  for  furnishing 
and   erecting    the    following    pumping  ma- 


chinery: One  0,000,000  low  lift  centrifugal 
pump;  one  0,000,000  high  lift  centrifugal 
pump;  one  3,000,000  high  lift  centrifugal  pump. 
Specifications  may  be  obtained  of  T.  P.  Clonts, 
City  Engineer,  or  at  the  office  of  Alexander 
Potter,  114  Liberty  St.,  New  York  City,  Con- 
sulting Engineer.  All  bids  are  to  be  filed  with 
Charles  Wheeler,  Jr.,  City  Clerk. 

©Following  bids  were  received  at  Waynoka, 
Okla.,  for  the  construction  of  a  water  and 
electric  light  system:  N.  S.  Sherman  Ma- 
chine &  Iron  Works,  $23,977 ;  Mennedy  & 
Fleming,  $24,000;  Oklahoma  Fnginccring  Co., 
Anadarko,  Okla.,  awarded  contract,  $24,475, 
and  Fletcher  &  Hultz,  $27,781. 

Oregon. 

•{•Bids  will  be  received  until  4  p.  m.,  Sept. 
1,  by.  Water  Board,  City  of  Portland,  Ore.,  for 
furnishing  and  erecting  at  Reservoirs  Nos.  5 
and  0,  Mt.  Tabor,  Portland,  Ore.,  5,000  lin.  ft. 
of  iron  fence  and  54  iron  posts.  Specifica- 
tions and  plans  may  be  obtained  of  D.  1  >. 
Clarke,  Engineer  of  the  Water  Board,  Port- 
land, Ore.    Frank  T.  Dodge  is  Supt. 

©The  Water  Department  of  Portland,  Ore., 
has  awarded  the  following  contracts  for  fur- 
nishing and  delivering  at  Portland,  the  fol- 
lowing approximate  quantities  of  cast  iron 
water  pipe  and  specials,  bids  opened  Aug.  1 : 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co.,  Chicago, 
111.,  2,000  tons  8-in.  pipe  at  $32.25,  $64,500; 
Oregon  Iron  &  Steel  Co..  Oswego,  Ore.,  497 
tons  of  12-in.  pipe  at  $32,  $15,904;  Oregon 
Iron  &  Steel  Co..  940  tons  of  8-in.  pipe  at  $32, 
$30,080,  and  103  tons  of  6-in.  pipe  at  $33, 
$5,379. 

Pennsylvania. 

®The  contract  has  been  formally  awarded 
by  the  Commonwealth  of  Pennsylvania  to  the 
Pitt  Construction  Co.,  of  Pittsburg,  Pa.,  for 
constructing  a  300,000-gal.  water  filtration 
plant,  500,000-gal.  reinforced  concrete  covered 
reservoir,  settling  basin  and  appurtenances  for 
waterworks  for  the  State  Asylum  for  Chronic 
Insane  at  Wernersville,  Pa.  Plans  and  speci- 
fications were  prepared  by  Chester  &  Fleming, 
Consulting  Engineers,  Union  Bank  Bldg., 
Pittsburg. 

©Following  contracts  have  been  awarded  by 
the  City  Controller  of  Pittsburg,  Pa.,  for  fur- 
nishing   and    erecting    material    at  various 


pumping  stations,  as  follows:  Boilers,  etc., 
at  Ross  pumping  station,  Babcock  &  Wilcox, 
$16,800;  water  line,  West  Carson  St.  station, 
Booth  &  FJinn,  Ltd.,  $7,210;  no  bids  received 
nil  rising  main  for  Mission  St.  station.  Bids 
were  opened  Aug.  4. 

Utah. 

©The  Wheelwright  Construction  Co.,  which 
was  awarded  the  contract  for  the  installation 
of  a  modern  waterworks  system  for  the  town 
of  Newton,  Cache  County,  Utah,  has  com- 
menced work  on  the  contract.  A  pipe  line 
and  concrete  reservoir  will  be  constructed  at 
once.  The  approximate  cost  of  the  system  is 
$20,(11)11. 

Wisconsin. 
*f*Bids  are  asked  until  8  p.  m.,  Aug.  29,  by- 
City  Clerk,  Elroy,  Wis.,  for  furnishing  and 
erecting  a  25,000-gal.  steel  water  tank,  45  ft. 
high,  furnishing  and  laying  about  10,000  ft. 
of  4-in.  and  6-in.  cast  iron  water  pipe.  C.  B. 
Stewart,  Consulting  Engineer,  Madison,  Wis. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

Canada. 

*J«Bids  will  be  received  until  1 1  a.  m.,  Sept. 
5,  by  M.  Peterson,  Secy.  Board  of  Control, 
Winnipeg,  Man.,  for  the  supply  of  a  quantity 
of  cast  iron  water  pipe  delivered  f.  o.  b.  City 
Yards,  Winnipeg.  Specifications  may  be  ob- 
tained of  City  Engineer,  223  James  Ave. 

•f»Bids  will  be  received  until  noon,  Oct  !. 
by  Board  of  Commissioners,  Montreal,  Que., 
for  the  construction  of  Prefilters,  Filtered 
Water  Reservoir  and  appurtenances.  The 
work  is  in  items  as  follows:  Item  1,  prefilters 
and  appurtenances,  filtered  water  reservoir, 
substructures  of  gate  houses,  conduits  and 
connections  with  the  existing  adequduct  and 
suction  well,  pipe  lines,  etc.,  complete ;  Item  2, 
additional  earthwork;  Item  3,  additional  con- 
crete.  L.  N.  Senecal  is  Secretary  of  the  Board. 

©The  city  of  Dresden,  Out.,  has  awarded  the 
following  contracts  for  the  construction  of  a 
waterworks,  for  which  F.  W.  Farncomb,  64 
Bank  of  Toronto  Chambers,  London,  is  Engi- 
neer :  Canadian  Fairbanks  Co.,  Toronto,  fur- 
nishing and  installing  two  pumps,  $1,200;  Kerr 
Engine  Co.,  Walkerville,  hydrants,  $1,202; 
Cryderman  &  Farrell,  Thamesville,  laying 
pipe,  approximately  $1,254. 
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Arkansas. 

•J«Bids  will  be  received  until  1 :30  p.  m., 
Sept.  0,  by  Board  of  Commissioners,  Sewer 
Improvement  District  No.  1,  at  the  office  of 
M.  W.  Greeson,  Secy.,  Prescott,  Ark.,  for 
25,500  cu.  yds.  of  excavation  ;  laying  49,000  lin. 
ft.  of  sewer  pipe;  120  manholes;  sewage 
treating  plant. 

•f»Bids  are  asked  until  1  :30  p.  m.,  Sept.  0, 
by  M.  W.  Greeson,  Secretary,  Prescott,  Ark., 
for  labor  and  part  of  the  material  for  con- 
structing a  sewer  system.  Trenching  for  and 
laying  50,000  ft.  of  sewer  pipe,  building  120 
manholes,  28  flush  tanks,  a  treating  plant.  Jas. 
W.  Beebe,  Engineer,  Poteau,  Okla.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

California. 

•f*It  is  reported  that  bids  will  be  received 
until  Aug.  24,  by  Board  of  Trustees,  Anaheim, 
Cal..  for  the  construction  of  a  sewer  system. 
O.  E.  Steward  is  City  Engineer. 

©  The  Board  of  Trustees  of  San  Mateo,  Cal., 
has  awarded  the  contract  for  the  septic  tank 
and  sewers  to  J.  A.  Wilson  of  that  city  for 
$2:'>, (10(1.  and  the  contract  for  the  construction 
of  the  pumping  station  to  the  United  Iron 
Works  of  San  Francisco. 

©Dogier  Construction  &  Engineering  Co., 
of  Sacramento.  Cal.,  has  been  awarded  the 
contract  by  the  city  of  Winters,  Cal.,  for  fur- 
nishing material  and  constructing  complete  a 
sewer  system  for  $20,311.    Septic  tanks  will 


be  used.  Bids  were  opened  Aug.  1  by  T.  H. 
Brock,  Town  Clerk.  ' 

Illinois. 

»J»Bids  will  be  received  until  7:30  p.  111., 
Aug.  29,  by  Charles  L.  Harrah,  City  Clerk, 
Bushnell,  111.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
two  sewage  disposal  plants  in  accordance  with 
plans  and  specifications  on  file  with  the  clerk. 
J.  H.  Spiker  is  Mayor. 

•J«Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Waukegan,  111.,  until  8:30 
p.  m.,  Aug.  21,  for  the  construction  of  a  sys- 
tem of  sewers  in  portions  of  the  following 
streets:  Jackson  St.,  Porter  St.,  Williams 
St.,  Grand  Ave.;  Chestnut  St.,  Poplar  St., 
Ridgeland  Ave.,  Seward  St.,  Walnut  St.,  Sec- 
ond St.,  Edward  St.,  Sixth  Ave.,  Fourth  St., 
and  Lucas  St.,  known  as  the  1st  northwest 
sewer  district  system,  engineer's  estimate, 
$31,595.  Plans  and  specifications  on  file  at 
office  of  Superintendent  of  Public  Works. 
Alrah  L.  Rogers  is  Secretary  of  the  Board. 

©Lanvon  &  Clifford  of  Waukegan,  111.,  have 
been  awarded  the  contract  for  the  construction 
of  a  sewer  system,  disposal  plant  and  purifi- 
cation works  for  the  city  of  Arlington  Heights, 
111.,  at  approximately  $100,000. 

©William  Moran  &  Co.,  of  Joliet,  111.,  have 
been  awarded  the  contract  by  the  City  Council 
of  North  Chicago,  111.,  for  the  construction  of 
a  sanitary  sewer  system  for  $45,511.  Other 
bids  received  were:    William  Davidson.  Wil- 


mette,  $48,057 ;  Dearborn  &  Jackson,  Cedar 
Rapids,  la.,  $48,210;  N.  F.  Reichert,  Racine. 
Wis.,  $47,744,  and  Thomas  J.  Eillian,  North 
Chicago,  $40,917. 

Iowa. 

•f'Bids  will  be  received  until  7:30  p.  m.,  Aug. 
17,  by  City  Recorder,  Muscatine,  la.,  for  the 
necessary  labor  and  material  for  the  con- 
struction of  a  concrete  or  brick  sewer  on  the 
west  branch  of  Pappoosc  Creek  from  8th  St. 
easterly  300  ft.  C.  H.  Young  is  City  En- 
gineer. 

•J«Bids  are  asked  by  Jno.  G.  Kech,  City  Re- 
corder, Wapello.  Ia.,  for  constructing  vitrified 
pipe  sewer.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

Kansas. 

According  to  advices  from  Kansas  City, 
Mayor  Samuel  Clasen  and  City  Engineer  H. 
C.  Bosford  of  the  town  of  Rosedale,  Kan 
(correction  of  item  which  appeared  in  our  last 
issue),  are  planning  a  new  sewer  system  that 
will  drain  the  entire  town  and  connect  with 
that  of  Kansas  City.  A  bond  issue  of  $75.(HiO 
will  be  necessary  to  carry  out  the  plan. 

The  city  officials  of  Lawrence.  Kan.,  con- 
template building  a  storm  sewer  to  do  away 
with  the  storm  sewer  which  follows  the  ravine 
from  McCook  field  to  Central  Park  at  Henry 
St.  The  oresent  plan  is  to  have  a  concrete 
sewer  built  beginning  with  a  4-ft.  4-in.  arch 
and  ending  with  a  7-ft.  arch. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Kentucky. 

®The  Prison  Commission,  Louisville,  Ky., 
has  awarded  the  contract  for  the  construction 
of  a  septic  tank  sewerage  system  for"  the  House 
of  Reform  at  Greendale  to  Louis  Des  Cognets 
Co.,  of  Lexington,  for  $4,800. 

Ohio. 

®Jas.  Horan  of  Youngstown,  O.,  has  been 
awarded  the  contract  by  the  Department  of 
Public  Service  of  Youngstown  for  sewering 
Bernard  St.,  from  Glenwood  Ave.,  to  C.  L. 
No.  3871  for  $780.    Bids  were  opened  July  31. 

®The  Service  Director  of  Cincinnati,  O., 
has  awarded  the  contract  for  sewering  the 
ravine  between  Reading  road  and  Ridgeway 
Ave.,  to  Thomas  Maloney  for  $2,30!). 

Michigan. 
•$«Bids  will  be  received  until  8  p.  m.,  Aug. 
17,  by  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  for  the  construction  of  foundation  and 
structure  of  the  East  Side  Sewage  Pumping 
Station.  E.  H.  Christ  is  President  of  tht 
Board. 

®The  Keckonen  Hardware  Co.,  of  Calumet, 
Mich.,  has  been  awarded  the  contract  to  sup- 
ply the  township  of  Torch  Lake,  Mich.,  with 
eight  carloads  of  sewer  tile.  The  contract 
calls  for  700  ft.  of  30-in.  tile  and  the  town- 
ship will  take  up  the  sewerage  work  in  Hub- 
bell  where  the  village  leaves  off  and  run  the 
pipe  on  the  extension  of  E  St. 

Minnesota. 

®E.  T.  Webster  has  been  awarded  a  con- 
tract in  St.  Paul,  Minn.,  for  the  construction 
of  a  sewer  on  both  sides  of  Grand  Ave.,  from 
Albert  Ave.  to  Pascal  Ave.,  for  $1,428. 

Missouri. 

•J«Bids  will  be  received  until  Aug.  26,  by 
City  of  Shelbina,  Mo.  (readvertisement  of  bids 
received  Aug.  15)  for  the  construction  of 
sewers  estimated  to  cost  $10,000.  Burns  & 
McDonnell,  Scarritt  Bldg.,  Kansas  City,  Mo., 
are  Engineers. 

®The  contract  for  14,000  ft.  of  sewer  in  the 
territory  between  Oak  St.,  and  the  Country 
Club  and  50th  and  54th  Sts.,  has  been  let 
by  the  Board  of  Public  Works  of  Kansas 
City,  Mo.,  to  Michael  Walsh  for  $21,461. 


New  Jersey. 

®Joseph  Cestone,  68  Vine  St.,  Montclair,  N. 
J.,  has  been  awarded  the  contract  by  the  town 
of  West  Orange,  N.  J.,  for  constructing  a 
sanitary  sewer  in  Kirk  St.,  the  work  including 
600  lin.  ft.  of  8-in.  vitrified  pipe;  32  8-in.  x 
4-in.  specials;  4  manholes  complete,  for  $.4!) 
per  lin.  ft.,  for  8-in.  pipe,  $.70  each  for  8x4 
Y's;  $36  each  for  manholes  and  $1.50  for  rock 
excavation.  Bids  were  opened  Aug.  1  by 
Joseph  McDonough,  Town  Clerk. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
21,  by  George  McAneny,  President,  Borough 
of  Manhattan,  New  York  City,  for  furnishing 
the  necessary  labor  and  material  for  the  con- 
struction of  a  sewer  in  Park  Terrace  East, 
between  218th  and  100  ft.  south  of  215th  St. 
The  amount  of  security  required  will  be  $5,000. 

*J*Bids  will  be  received  until  11  a.  m.,  Aug. 
30,  by  A.  E.  Steers,  President  of  the  Borough 
of  Brooklyn,  New  York  City,  for  furnishing 
the  necessary  labor  and  material  for  the  con- 
struction of  sewers,  force  main  and  substruc- 
ture of  sewage  pumping  station.  Section  No. 
1.    The  amount  of  security  required  is  $60,000. 

Pennsylvania. 

®The  City  Council  of  Crafton,  Pa.,  has 
awarded  the  contract  for  the  construction  of 
a  sewerage  system  in  the  West  Pittsburg  Ter- 
race section,  recently  annexed  to  the  borough, 
to  the  William  Jones  Co.,  of  Carnegie,  Pa., 
for  $5,828.    Work  will  begin  immediately. 

Tennessee. 

®E.  T.  Lewis  Co.,  Arcada  No.  0,  Nashville, 
Tenn.,  has  been  awarded  the  contract  by  the 
city  of  Nashville,  for  the  construction  of 
brick  trunk  sewers  for  $270,633.  The  sewers 
will  be  about  IVz  miles  in  length  ranging  in 
size  from  30-in.  to  Ill-it),  in  diameter.  Win. 
W.  Southgate  is  City  Engineer.  Bids  were 
opened  Aug.  10. 

Ohio. 

*f«Bids  will  be  received  until  noon.  Aug.  18, 
by  Director  of  Public  Service,  Youngstown, 
(_).,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  sewer  in 
Albert  St.  from  Valley  St.  to  McHenry  St. 
W.  H.  McMillin  is  Clerk  of  the  Department. 


•J*Bids  will  be  received  until  noon,  Aug.  24, 
by  Department  of  Public  Service,  Dayton,  O., 
for  the  sanitary  sewer  connections  on  the 
following  streets  and  aves. :  Broadway  from 
Bolander  Ave.  to  Miami  Chapel  Road ;  River 
St.  from  Ferguson  Ave.  to  west  line  of  Iowa 
Ave.  W.  A.  Budroe  is  Secretary  of  the  De- 
partment. 

•^-B ids  will  be  received  until  noon,  Aug.  21, 
by  Department  of  Public  Service,  Dayton,  O., 
for  the  construction  of  storm  water  sewers  in 
the  following  streets:  Perry  St.,  First  St. 
and  Wilkinson  St.;  Kratochwill  St.  from  An- 
derson St.  to  Stewart  St.,  in  accordance  with 
the  plans  and  specifications  therefor  on  file 
in  the  office  of  the  City  Civil  Engineer.  W.  A. 
Budroe  is  Secretary  of  the  Department. 

•J«Bids  will  be  received  until  noon,  Aug.  18, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  the  necessary  labor  and  material  for 
the  construction  of  sewers  in  West  Ave.  from 
Marshall  St.  to  High  St.  Plans  and  specifi- 
cations are  on  file  with  the  City  Engineer. 
W.  H.  McMillin  is  Clerk. 

Canada. 

•{•Bids  will  be  received  until  noon,  Aug.  18, 
by  City  Commissioners,  Saskatoon,  Sask.,  for 
the  following  work,  including  material :  Con- 
tract No.  07 — All  labor  necessary  for  laying 
pipes  and  furnishing  certain  materials,  accord- 
ing to  the  following  quantities:  1,080  lin.  ft. 
15  in.  vitrified  tile  pipe,  2,150  lin.  ft.  12-ini 
vitrified  tile  pipe,  1,760  lin.  ft.  10-in.  vitrified 
tile  pipe,  6,840  lin.  ft.  8-in.  vitrified  tile  pipe, 
2,865  lin.  ft.  8-in.  vitrified  tile  pipe  (catch  basin 
branches).  2,205  lin.  ft.  42-in.  reinforced  con- 
crete pipe.  Contract  No.  98 — Furnishing  2,205 
lin.  ft.  reinforced  concrete  sewer  pipe;  and  6 
reinforced  concrete  manholes,  42  ins.  in  dia- 
meter. Contract  No.  90 — Furnishing  40  man- 
hole frames  and  covers,  and  92  catch  basin 
gullies.  Contract  No.  100 — Laying  approxi- 
mately 21,600  sq.  yds.  of  pavement,  and  grad- 
ing incident  thereto.  Plans,  specifications,  in- 
structions to  bidders,  general  conditions  and 
forms  of  tender  may  be  seen  at  the  office  of 
George  T.  Clark,  City  Engineer,  Saskatoon. 

The  voters  of  the  town  of  Oakville,  Ont., 
have  passed  a  by-law  to  construct  sewers  in 
the  town.  Bids  for  this  work  will  be  asked 
for  immediately. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


California. 

«{* Kids  will  be  received  between  2  p.  m.  and 
3  p.  m.,  Aug.  24,  by  Board  of  Fire  Commis- 
sioi  ers,  San  Francisco,  Cab,  for  furnishing 
motor  driven  chemical  engines  for  use  in  the 
;-aii  Frai  cisco  Fire  Department.  W.  II  Mc- 
Donnell is  Secretary  of  the  Commission. 
Kansas. 

**«!;ids  will  be  received  until  noon,  Aug.  26, 

by  (  apt.  F.  G.  Stritzinger,  Jr.,  Quartermaster, 
Fori  Leavenworth,  Kan.,  for  the  installation 
«,f  bath  ro<  ms  in  five  field  officers'  quarters  at 
Fart  Leavenworth.  Kan.  Plans  and  specifica- 
tions may  be  geen  it  the  offices  of  the  Quar- 
termaster, Scarritt  Arcade,  Kansas  City,  Mo. 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  Aug.  I*. 
by  Hoard  of  Trustees,  Northampton  State 
Hospital,  Northampton,  Mass.,  at  the  office 
of  tin-  Chairman,  for  tin-  erection  of  a  new 

laundry  building  an. I  an  addition  to  the  bakery 
building  Plans  and  specifications  may  be 
seen  at  tin-  office  of  Fllsworth  &  Howes, 
llolyokc,  Mass.,  or  at  the  Hospital  in  North- 
ampton. 

4>Bidi  will  be  received  until  3  p,  m.,  Sepj 

12,  by  Janu  s  Knox  Taylor,  Supervising  Archi 

i,,  i,  [*rea  mm  Department,  Washington,  I'  C, 
foi    the    construction    complete,  including 

plumbing,  gas  piping,  heating  apparatus,  elec 
trie  conduits  ana  Wiring  ami  liwhl in«  fixtures 
,,t  il,.   I     S   Post  OIVkt  at  Athol,  Mass 
(8The   U.    S.   Treasury    Department  has 


awarded  the  contract 
the  postoffice  building  at. Clay 
to  Rogers  &  Kaiser,  Chicago, 


for  the  construction  of 


Center. 
II.,  at  $5 


Kan- 
.028. 


Michigan. 


Aug. 


■{•Bids  will  be  received  until  :i  p. 
•''.I,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  1).  C, 
for  the  construction  of  the  fourth  story,  in- 
cluding plumbing,  gas  piping,  heating  appara 
tus,  electric  conduits  and  wiring  and  lighting 
fixtures,  of  the  II.  S.  Post  Office  and  court 
house  at  Grand  Rapids,  Mich. 

Minnesota. 

•J*  I  he  cit\   of  St.   Paul,  Minn  ,  will  receive 
bids  until  Sept.  7  on  a  lighting  equipment  con 
si, ting  approximately  of  1,100  gas  lamp  beads, 
1,400  gasoline  lamp  heads  and  1,1""  posts.  The 

city  will  also  receive  bids  on  the  maintenance 
of  the  above  gas  and  gasoline  lamps  on  the 

basis  of  the  equipment  to  be  furnished  bj  the 

the  city 

mtractor 

I  he  bids 

( llaussen 

St.  Paul, 


ci  infractor, 
to  furnish 
to  furnish 

i >n  this  w  ill 


th 


I  also  on  the  basis  < 

equipment  and  the 
•  maintenance  only, 

receh  ed  Sepl  5th  I 


is  ( 'c  immissioner 
Minn 


of  Public  Wi 
Missouri. 


•'  I  he  Foundation  <  "o.,  209  S. 

(  hicagO,   III  .  has  been  awarded 
for  pulling  down  \>*  caisson  piers 
iug  for  the  plant  of  the  Pittsburg 
(  o  ,  at  (  rvstal  (  il\ ,  Mo. 


LaSalle  St., 
the  contracl 
for  a  build 
Plate  Glass 


New  York. 

•J'liids  will  be  received  until  noon,  Aug.  31, 
In  Joseph  F.  Scott,  Supt.,  State  Prisons.  Cap- 
itol Bldg.,  Albany,  N.  Y.,  for  the  construction 
including  heating,  plumbing  and  electric  work 
for  the  cage,  connecting  corridors,  laundry  and 
bath-house,  mess  hall  and  kitchen  building, 
powerhouse,  punishment  prison  and  conduits, 
including  power  plant  at  Great  Meadow 
prison,  Comstock,  Washington  County.  N.  Y. 

►J^llids  will  be  received  until  11  a.  m.,  Sept 
II.  b\  Lieut.  Col.  J.  G.  Warren,  U.  S.  Engi- 
neer, Mil  Federal  Bldg..  Buffalo,  N.  V.,  for 
timber,  crib  concrete,  breakwater  extension  at 
("ape  Vincent,  N.  Y. 

Ohio. 

•{•Mids  will  be  received  until  11  a.  m.,  Aug. 
2(i,  bs  Hoard  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction  ol 
repairs  to  the  roofs  of  county  jail  court 
house  K,  Lander  is  Comity  Surveyor. 

•{■Bids  will  be  received  until  noon.  Aug  29, 

b\  Charles  E  rhorne.  Neal  House,  Columbus, 
().,  Director  of  the  Ohio  Agricultural  Expe- 
rimcnl  Station,  for  the  construction  of  a  lire- 
proof  addition  to  its  main  or  Administration 
building  Plans  ami  specifications  maj  be 
seen  at   the  otlice  of  the  Director  or  at  the 

Experiment  Station,  Wooster,  0. 

•{•Bids  will  be  received  until  noon.  Sept.  •>. 
In  (  ail  Lorenz,  Secy  .  Public  Libra rj  Board, 
Cleveland,  <>.  for  the  necessary  labor  ami 
material  for  the  construction  of  the  Library 


•{•  indicatcH  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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building  on  the  West  Side  of  E.  30th  St.,  near 
Central  Ave.  Edward  L.  Tilton  is  Architect. 
Prices  for  materials  and  labor  must  be  slated 
separately,  and  the  bidders  may  submit  their 
proposals  for  any  or  all  of  the  following 
items  of  construction :  Masonic  work,  iron 
work,  reinforced  concrete,  cut  stone,  lathing 
and  plastering,  roofing  and  sheet  metal,  car- 
penter work,  painting,  plumbing,  steam  heat- 
ing, electric  work. 

•J-Bids  will  be  received  until  noon,  Sept.  5, 
by  the  Cleveland  Public  Library  Board,  1443 
E.  Third  St.,  Cleveland,  O.,  for  furnishing 
all  material  and  labor  necessary  for  the  con- 
struction of  the  furniture  for  the  Carnegie- 
Lorain  Branch  Library  Building,  N.  W.  cor- 
ner Lorain  Ave.  and  W.  83rd  St.  Carl  Lorenz 
is  Secretary  of  the  Board. 

Oregon. 

•J*Bids  will  be  received  until  2  p.  m.,  Aug. 
22,  by  Board  of  Trustees,  Eastern  Oregon 
State  Hospital,  State  Capitol  Bldg.,  Salem. 
Ore.,  for  the  construction  of  a  group  of  re- 
inforced buildings  for  the  hospital.  Plans 
and  specifications  may  be  obtained  of  W.  C. 
Knighton,  'Capitol  Bldg.,  Salem,  Ore.,  Archi- 
tect. A  certified  check  payable  to  R.  S.  Wat- 
son of  the  Clerk  for  $10,000  must  be  filed 
with  each  bid. 

®The  city  of  Portland  has  awarded  the  con- 
tract for  furnishing  25  positive  non-interfer- 
ing fire  alarm  boxes  to  the  Gamewell  Fire 
Alarm  Telegraph  Co.,  at  $2,812.  Bids  were 
opened  July  28  by  Chas.  A.  Savarian,  Super- 
intendent, City  Fire  Alarm  and  Police  Tele- 
graph system. 

Pennsylvania. 

•J*Bids  will  be  received  until  noon,  Aug.  18, 
by  Department  of  Wharves,  Docks  and  Fer- 
ries, 555  Bourse  Bldg.,  Philadelphia,  Pa.,  for 
work  as  follows :  Schedule  "A" — For  driving 
test  piles  in  the  Delaware  River  between 
South  St.  and  Christian  St.,  and  between  Cal- 
lowhill  St.  and  Fairmount  Ave.  and  Penn  St., 
and  on  the  site  of  the  proposed  pier  at  Dock 
St.  Schedule  "B" — For  making  test  borings. 
Schedule  "C" — For  furnishing  diver  service 
for  examination  of  piers  and  bulkheads  along 
the  Delaware  River  front  during  the  year 
1911.  J.  F.  Hasskarl  is  Acting  Director  of 
the  Department. 

®The  contract  for  constructing  the  U.  S. 
postoffice  at  Oklahoma  City,  has  been  let  to 
the  National  Surety  Co.,  New  York ;  to  South- 
ern Surety  Co.,  Muskogee,  Okla.  (completion 
of  construction  by  surety  companies ;  bonds- 
men only  bid).  Construction  contract, 
$120,258. 

An  election  will  be  held  Aug.  26  by  Mus- 
kogee county,  Muskogee,  county  seat  to  vote 
on  issuing  bonds  to  the  amount  of  $500,000 
with  which  to  erect  a  10-story  county  and 
municipal  building  on  a  lot  the  city  owns  in 
Muskogee. 

South  Carolina. 

•J*Bids  will  be  received  until  noon.  Aug.  22. 
by  W.  R.  Scarborough,  Bishopville,  S.  C,  for 
the  construction  of  a  stone  bank  building. 
Plans  and  specifications  can  be  seen  at  the 
Rank  of  Bishopville  or  obtained  of  Wilson  & 
Sompayrac,  Columbia,  S.  C,  Architects. 

Texas. 

►J«Rids  will  be  received  by  the  City  of  Hous- 
ton, Tex.,  until  noon,  Sept.  25,  1011,  for  the 
issue  of  $500,oiiO  4V2  per  cent  Public  School 
Building  bonds.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

Utah. 

•J*Bids  will  be  received  until  4  p.  m..  Aug. 
21,  by  Building  Committee,  Uintah  State  Acad- 
emy Building,  Vernal,  Utah,  for  the  steam 
heating  apparatus  and  plumbing  in  the  Uintah 
State  Academy  building.  Plans  and  specifica- 
tions may  be  obtained  of  Watkins,  Birch  & 
Kent,  410'  Vermont  Bldg.,  Salt  Lake  City, 
Utah,  or  at  the  office  of  the  Committee.  Enos 
Bennian  is  Chairman  of  the  Committee. 

*J*Bids  will  be  received  until  4  p.  m.,  Aug. 
24,  by  Board  of  Trustees,  J.  A.  Kelly,  Chair- 


man, Fillmore,  Utah,  for  the  steam  heating 
apparatus  to  be  installed  in  the  public  school 
building  at  that  city.  Plans  and  specifications 
may  be  obtained  of  Watkins,  Birch  &  Kent, 
Architects,  116  Vermont  Bldg.,  Salt  Lake 
City,  or  at  the  office  of  the  Board. 

Virginia. 

®The  Atlantic,  Gulf  &  Pacific  Co.,  New 
York  City,  at  11.3  cts.  per  cu.  yd.,  has  been 
awarded  the  contract  for  dredging  in  South 
Branch  of  the  Elizabeth  River  Va.,  for  the 
U.  S.  Government.  The  work  includes  dredg- 
ing about  075,000  cu.  yds.  of  material,  place 
measurement. 

Wisconsin. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
23,  by  Board  of  Control,  Washington  Bldg., 
Madison,  Wis.,  for  furnishing  the  labor  and 
material  for  the  construction  of  a  reinforced 
concrete  covered  coal  house  and  a  reinforced 
concrete  reservoir  at  the  state  tuberculosis 
sanatorium  at  Wales,  Wis.  Plans  and  speci- 
fications have  been  prepared  by  Vaughn  & 
Meyer,  Consulting  Engineers,  Milwaukee,  Wis. 

®Schutter  &  Keelyn,  Racine,  Wis.,  have  been 
awarded  a  contract  at  $27,390  for  constructing 
a  lake  shore  protection  between-  10th  and  12th 
Sts.,  Racine. 

Canada. 

*J»Bids  will  be  received  until  noon,  Aug.  25, 
by  L.  K.  Jones,  Secy.,  Department  of  Rail- 
ways and  Canals,  Ottawa,  Out,  for  the  con- 
struction of  a  stone  passenger  station  at  Truro, 
Nova  Scotia.  Plans,  specifications  and  form  of 
contract  to  be  entered  into  may  be  seen  and 
full  information  obtained  at  the  office  of  the 
Chief  Engineer  of  the  Department  of  Rail- 
ways and  Canals,  Ottawa,  and  at  the  office 
of  the  Chief  Engineer  of  the  Inter-colonial 
Railway  at  Moncton,  N.  B.,  or  at  the  office 
of  the  Board  of  Trade,  Halifax. 

•f*Bids  will  be  received  until  11  a.  m.,  Aug. 
22,  by  M.  Peterson,  Secy.,  Board  of  Control, 
Winnipeg,  Man.,  for  furnishing  six  Potential 
Regulators  f.  o.  b.  Winnipeg,  Man.,  for  the 
Electrical  Distribution  System. 

«JoRids  will  be  received  until  noon,  Aug.  21, 
by  F.  S.  Baker,  Architect,  Trader's  Bank  Bldg., 
Toronto,  Ont.,  for  the  necessary  labor  for 
the  construction  of  a  9-story  stone,  brick  and 
steel  fireproof  building  in  Richmond  St.,  West 
Toronto,  Ont. 

•J*Bids  will  be  received  until  4  p.  m.,  Aug. 
21,  by  L.  K.  Jones,  Secy.,  Department  of 
Railways  and  Canals,  Ottawa,  Ont.,  for  the 
construction  of  a  turning  basin  in  the  Welland 
Canal  at  Thorold.  A  certified  check  for  $1,500, 
payable  to  the  Minister  of  Railways  and 
Canals,  must  accompany  each  tender.  Plans, 
specifications  and  form  of  contract  to  be  en- 
tered into  can  De  seen  at  the  office  of  the 
Chief  Engineer  of  the  Department  of  Rail- 
ways and  Canals,  Ottawa,  and  at  the  Office 
of  the  Superintending  Engineer,  St.  Cath- 
arines, Ont.,  at  which  places  forms  of  tender 
may  be  obtained. 


WATER  WORKS. 

Sealed  bids  will  be  received  at  my  of- 
fice at  Manhattan,  Montana,  until  7:30 
o'eloek  p.  m.,  on  September  4th,  1911,  for 
the  construction  of  a  gravity  system  of 
water  supply  for  the  town  of  Manhattan. 
Montana,  in  accordance  with  the  plans 
and  specifications  on  file  in  my  office. 
All  bids  to  be  on  blank  forms  which  are 
not  to  be  detached  from  the  specifica- 
tions. All  bids  to  be  accompanied  by  a 
certified  check  in  the  sum  of  5  per  cent  of 
the  amount  of  the  bid.  payable  to  the 
undersigned.  The  right  is  reserved  to 
reject  any  and  all  bids.  Plans  may  also 
be  seen  and  specification  and  form  of  bid 
obtained  at  the  office  of  C.  M.  Thorpe. 
Engineer,  Bozeman.  Montana. 

By  order  of  the  Town  Council. 

Dated  August  7th,  1911. 

R.   H.  DEAN, 
Town  Clerk. 


HARD  SURFACE  PAVING. 

Tentative  bids  will  be  received  by  the 
City  Council,  of  the  City  of  Lewiston. 
Idaho,  for  approximately  19,000  sq.  yds.  of 
hard  surface  paving.  Bids  to  be  opened 
at  8  o'clock  p.  m.,  September  6th,  1911. 
All  hard  surface  paving  companies  are 
invited  to  submit  a  bid. 

Address  all  bids  to  the  undersigned  at 
Lewiston,  Idaho. 

Dated   this  3d  day  of  August,  1911. 

C.  F.  LE'LAND, 
City  Clerk. 


SEWER. 

Wapello,  Iowa. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Recorder  until  4  o'clock 
p.  m.,  Aug.  31.  1911,  to  construct  a  vitri- 
fled  pipe  sewer  with  necessary  catch  ba- 
sins, manholes  and  connections. 

All  bids  must  be  accompanied  in  a  sep- 
arate envelope  with  a  certified  cheek 
payable  to  the  order  of  the  City  Treas- 
urer in  the  sum  of  seven  hundred  and 
fifty  dollars.  Plans  and  specifications 
now  on  file  in  the  office  of  the  City  Re- 
corder. 

JNO.   G.  KECK, 
City  Recorder. 


BRIDGE. 

Sealed  proposals  will  be  received  by 
the  Board  of  County  Road  Commissioners 
at  the  office  of  the  County  Road  Engi- 
neer, in  the  Court  House  at  Iron  Moun- 
tain, Mich.,  until  2  p.  m.,  August  19,  1911, 
for  (he  construction  of  a  steel  or  rein- 
forced concrete  bridge  over  the  Sturgeon 
River. 

Plans  and  specifications  to  accompany 
each  bidder's  proposal. 

Profile  and  information  on  application. 

G.  V.  CARPENTER, 
WILLIAM    KELLY,  Engineer. 
Chairman. 


EARTH   EXCAVATION— LEVEES 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  Morse-Warren  Engineering 
Co.  at  Carlinville,  111.,  August  28,  at  1 
o'clock  p.  m.,  for  work  in  Chesterfield, 
etc.,  Levee  District,  as  follows:  Levees, 
34,000  cu.  yds.;  straightening  creek,  10,000 
cu.  yds.;  open  ditch,  36,000  cu.  yds.;  cul- 
verts, flap  doors,  etc. 

Certified  check,  5  per  cent.  For  par- 
ticulars address  Morse- Warren  Engineer- 
ing Co.,  or  A.  J.  Duggan,  Attorney,  both 
Carlinville,  111. 


U.  S.  ENGINEER  OFFICE.- Duluth, 
Minn.,  July  28,  1911.  Sealed  proposals  for 
construction  of  the  wooden  screw  gaso- 
line tug  "Patrol"  will  be  received  at  this 
office  until  12  m.,  Aug.  28,  1911,  and  then 
publicly  opened.  Information  on  applica- 
tion.   FRANCIS  R.  SHUNK,  Maj.,  Engrs. 


THE  CITY  OF  FORT  WORTH,  TEX  A  S, 
will  receive  sealed  bids  until  Sept.  5Ui 
1911,  for  construction  of  a  dam  contain- 
ing about  300,000  cubic  yards  of  earth 
work  and  60,000  cubic  yards  of  masonry. 
Also  concrete  pipe  line  about  6V>  miles 
long. 

Details  on  application  to  THE  BOARD 
OF  ENGINEERS,  CITY  HALL,  1-ORT 
WORTH,  TEXAS. 


U.  S.  Engineer  Office,  Louisville,  Ky.. 
August  7,  1911.  Sealed  proposals  for  con- 
structing lock  and  dam  No.  48.  Ohio 
River,  near  Henderson,  Ky..  will  be  re- 
ceived at  this  office  until  11  a.  m.  (cen- 
tral time),  September  7,  1911,  and  then 
publicly  opened.  Information  on  appli- 
cation.   Lytle  Brown,  Capt.  Engrs. 


U.  S.  ENGINEER  OFFICE.— Chicago. 
111.,  July  29.  1911.  Sealed  proposals  for 
timber  superstructure  and  pile  protection 
in  harbor  at  Michigan  City,  Ind.,  will  be 
received  here  until  10  a.  m.,  Aug.  29,  1911. 
Information  on  application.  GEO.  A. 
ZINN.  Lt.  Col.,  Engrs. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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PARAPET  AND  WELL  WALL- 
EDWARD  F.  DUNNE  CRIB. 

DEPARTMENT  OF  PUBLIC  WORKS. 

Chicago,  August  11,  1911. 
Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m»,  Thursday, 
August  24,  1911,  at  Room  406.  City  Hall, 
for  furnishing  all  labor  and  materials, 
tools  and  machinery  necessary,  and  for 
constructing  and  erecting  complete  the 
Parapet  and  Well  Wall  on  the  Edward 
P.  Dunne  Crib,  located  in  Lake  Michigan, 
according  to  plans  and  specifications  on 
tile  in  the  office  of  the  Department  of 
Public  Works  of  said  city,  Room  406,  City 
Hall.  • 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and 
be  addressed  to  said  department,  "in- 
dorsed '•Proposals  for  Parapet  and  Well 
Wall— Edward  F.  Dunne  Crib,"  and  be 
accompanied  with  Fifteen  Hundred  Dol- 
lars in  money  or  a  certified  check  for  the 
same  amount  on  some  responsible  bank 
located  and  doing  business  in  the  City  of 
Chicago  and  made  payable  to  the  order 
of  the  Commissioner  of  Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

No  pioposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  togethe  r  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names  as  well  as  the  names  of 
the  firm,  with  their  address. 

L.   E.  McGANN, 
Commissioner  of  Public  Works. 


WOODEN  PROTECTION  CRIB. 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  Director  of  Public  Service,  104 
City  Hall,  Cleveland,  Ohio,  until  12 
o'clock  noon,  August  31,  1911,  for  fur- 
nishing all  materials  for  and  construct- 
ing and  placing  in  position  in  Lake  Elie 
a  wooden  protection  crib  for  the  Water 
Department  of  the  City  of  Cleveland.  The 
following  is  an  approximate  estimate  of 
the  principal  quantities: 

Pine  timber,  870,000  ft.  B.M. 

Hemlock  timber,  322,000  ft.  B.M. 

Oak,  42,000  ft.  B.M. 

Pine  lumber,  rough,  17,000  ft.  B.M. 

Pine  lumber,  planed  and  matched,  49,- 
000  ft.  B.M. 

Steel  plates,  angles,  beams,  rivets,  etc., 
88,600  lbs. 

Drift  bolts,  106,000  lbs. 

Screw  bolts,  97,000  lbs. 

Stone  filling,  1,905  cords. 

Rip  rap  stone,  5,000  tons. 

Ladders,  hand  rails  and  miscellaneous 
iron. 

Each  bid  must  be  made  in  accordance 
with  the  specifications,  which  may  be  ob- 
tained of  the  Superintendent  of  the  Water 
Department. 

No  proposal  will  be  entertained  unless 
made  on  the  blanks  furnished  by  the 
Superintendent  of  the  Water  Department, 
and  delivered  at  the  office  of  the  Director 
of  Public  Service  previous  to  12  o'clock 
noon  on  the  day  specified. 

A.   B.  LEA, 
Director  of  Public  Service. 
IRA  O.  HOFFMAN, 
Secretary, 


WAR  DEPARTMENT.  1 1.  S.  Engineer 
Office,  Montgomery,  Ala.,  July  24,  1011. 
Sealed  proposals  for  filling  ;il  Fort  Pick- 
ens, Fla.,  will  he  received  at  this  office 
until  1  o'clock  p.  m.,  Aug.  24,  1911,  and 
I  lien  publicly  opened.  Information  on  ap- 
plication.   G.  D.  FITCH,  Lt.  Col.,  Engrs. 


ROADS. 

Notice  is  hereby  given  that  the  Road 
Commissioners  of  Supervisor's  District 
Number  Four,  of  Monroe  County,  Mis- 
sissippi, will  receive  sealed  bids  up  to  2 
o'clock  p.  m.,  of  Tuesday,  September  5, 
1911,  at  the  office  of  the  Chancery  Clerk 
of  .Monroe  County,  Mississippi,  for  the 
construction  of  grades  and  drainage,  in- 
cluding culverts  and  tiling,  upon  the  fol- 
lowing public  highways  In  said  District, 
to-wit: 

1.  The  Aberdeen  and  Prairie  Station 
road  from  the  corporate  limits  of  the  City 
of  Aberdeen  by  way  of  Prairie  Station  to 
the  Clay  County  line  at  the  end  of  the 
Suu.ua  tonchee  levee,  a  distance  of  10.26 
miles. 

2.  The  Aberdeen  and  Egypt  road  from 
tli e  corporate  limits  of  the  City  of  Aber- 
deen to  the  Chicasaw  County  line  near 
Egypt,  a  distance  of  10.75  miles. 

3.  The  Aberdeen  and  Gibson  road 
from  the  corporate  limits  of  the  city  of 
Aberdeen  by  way  of  Gibson  to  the  Chica- 
saw County  line,  about  one  and  one-half 
miles  west  of  Gibson,  a  distance  of  9.53 
miles. 

1.  The  Strong  Station  road  from  Sta- 
tion 121  on  the  Aberdeen  and  Prairie 
Station  road,  as  now  surveyed  to  Strong 
.station,  a  distance  of  9.52  miles. 

5.  The  new  Muldon  road  from  Station 
341  on  tin?  Strong  Station  road,  as  now 
Surveyed  to  Muldon,  a  distance  of  3.1 
miles. 

The  surveys,  profiles,  estimates,  plans 
and  specifications  for  said  work  are  now 
on  file  with  the  Clerk  of  the  Board  of 
Supervisors  of  said  county,  where  the 
same  may  be  inspected  by  prospective 
bidders;  they  may  also  be  had  at  the  of- 
fice of  the  Engineer-,  L.  G.  Smith,  Aber- 
deen, Miss. 

The  approximate  quantities  of  work  and 
materials  are  as  follows: 

Grading,  193,649  cu.  yds. 

Concrete,  2,381  cu.  yds. 

15-in.  pipe,  268  feet. 

18-in.  pipe,  420  feet. 

L'4-in.  pipe,  942  feet. 

36-in.  pipe,  756  feet. 

Each  bid,  as  an  evidence  of  good  faith, 
must  be  accompanied  with  a  certified 
check  in  the  sum  of  one  thousand  dollars 
($1,000.00)  on  some  solvent  bank  or  trust 
company  in  Mississippi  doing  a  commer- 
cial business,  payable  to  the  order  of 
Wm.  H.  Carlisle,  Secretary. 

The  Commissioners  reserve  the  r  ight  to 
reject  any  and  all  bids. 

J.  L.  SHELL, 
W.  H.  CARLISLE, 
W.    H.  HENDERSON. 
Uh  District  Good  Road. 


SEWERS. 

Prescott,  Ark. 
Sealed  bids  will  be  received  until  Sep- 
tember 6,  1911,  1:30  p.  nr.,  and  then  pub- 
licly opened,  for  furnishing  all  labor  and 
part  of  the  material  for  constructing  a 
sewer  system.  Trenching  for  and  laying 
50,000  ft.  of  sewer  pipe,  building  120  man- 
holes, 28  flush  tanks,  a  treating  plant. 
All  bids  must  be  accompanied  by  a  cer- 
tified check  for  $500.00  made  payable  to 
M.  \Y.  Creeson,  Secretary.  The  right  is 
reserved  to  reject  any  or  all  bids.  For 
further  information,  profiles  and  bidding 
blank  address  the  Engineer. 

H.  A.  HAMILTON, 

Chairman. 

M.  W.  GREESON, 

Secretary  Board  of  Commissioners, 
Sewer  Improvement  District  No.  l. 

JAS.  W.  BEEBE,  Engineer. 
Poteau,  Okla. 


NOTICE  TO  BOND  BUYERS. 

Five  Hundred  Thousand  Dollars  ($500,000) 
Public  School  Building  Bonds  of  the 
City  of  Houston,  Texas. 

Sealed  bids  will  be  received  by  the  City 
of  Houston,  Tex.,  until  12  o'clock  noon, 
Monday,  September  25,  1911,  for  the  issue 
of  Five  Hundred  Thousand  Dollar's  ($500,- 
000)  four-  and  one-half  per  cent  (4y2%) 
Public  School  Building  Bonds,  bearing 
date  the  26th  day  of  June,  A.  D.  1911. 
Interest  payable  semi-annually  at  the  of- 
fice of  the  Union  Trust  Company,  iir  the 
City  of  New  York;  said  bonds  to  run 
thirty  (30)  years,  with  an  option  reserved 
by  the  City  of  Houston  to  pay  the  same 
at  the  expiration  of  twenty  (20)  years. 

Each  bid  for  the  above  issue  of  bonds 
musl  be  accompanied  by  a  certified  check 
on  a  Houston  bank,  payable  to  H.  B. 
Rice,  Mayor,  for  one  per  cent  (1%)  of 
the  face  value  of  said  issue  as  a  guar- 
anty of  good  faith;  bonds  to  be  delivered 
arrd  money  paid  in  Houston,  Texas. 

Tire  City  of  Houston  reser  ves  the  right 
to  reject  any  and  all  bids. 

(Seai.)  H.  B.  RICE, 

Mayor  of  the  City  of  Horrston. 
Attest:  DAN  C.  SMITH,  JR., 
City  Secretary. 


CONCRETE  STEEL  BRIDGE. 

Sealed  bids  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Tampa,  Florida,  at  their  office,  Room  28, 
First  National  Bank  Building,  up  to  2 
o'clock  p.  m.,  Wednesday,  September  6th, 
1911,  for  the  construction  of  a  rein- 
forced concrete,  or  concrete  steel  bridge 
— with  bascule  lift — over  the  Hillsbor- 
ough River  at  Lafayette  St.  A  certified 
cheek  of  $10,000  must  accompany  each 
bid  as  a  guarantee  that  the  successful 
bidder  will  enter  into  contract  accord- 
ing to  their  bid  and  specifications  with- 
in ten  days  after  award  of  same. 

Plans  and  specifications  to  accom- 
pany each  bidder's  proposal. 

A  profile  of  the  river  at  the  bridge  site, 
and  information,  can  be  obtained  from 
the  engineer  of  the  board. 

The  city  reserves  the  right  to  reject 
any  or  all  bids. 

Attest:  D.  B.  McKAY, 

ALLEN   THOMAS,  Chairman. 
Clerk. 


WATERWORKS  IMPROVEMENT. 

Sealed  bids  for  improvement  to  the 
waterworks  system  of  the  City  of  Elroy, 
Wis.,  will  be  received  by  the  City  Clerk 
until  8  p.  m.,  August  29,  1911.  Bids  will 
be  received  on  the  following:  Furnishing 
and  erecting  a  25,000-gallon  steel  water 
tank,  forty-five  (45)  feet  high,  furnishing 
and  laying  about  sixteen  hundred  (1600) 
feet  of  four-  (4)  inch  and  six  (6)  inch  cast 
iron  water  pipe.    Estimated  cost,  $4,000. 

Plans  and  specifications  can  be  seen  at 
the#office  of  the  City  Clerk,  Elroy,  Wis., 
or  at  the  office  of  C.  B.  Stewart,  Consult- 
ing Engineer,  308  Wisconsiir  .Building, 
Madisorr,  Wis.,  or  at  the  office  of  Engi- 
neering &  Contracting,  537  South  Dear- 
born St.,  Chicago,  111. 


EARTHWORK. 

Nor  wood,  Colo. 
Proposals  will  be  received  until  Aug. 
20th  for  adding  about  57,000  cu.  yds.  of 
earth  to  a  15-11.  dam.  Proposal  blanks, 
etc.,  can  be  had  by  depositing  $5.00. 
Right  reserved  to  reject  any  or  all  bids. 

A.   M.  BROWNING. 

Engineer. 
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Railroad  cons  t  r  u  c  t  i  o  n 
work,  as  far  as  the  letting 

The  Doings  of  large  contracts  is  con- 
of  the  cerned,  has  been  rather  slow 
Week  l'ie  past  week-  Several  good 

sized  contracts,  however, 
have  been  taken  up.  One 
of  these  was  for  grade  reduction  work  on  the 
Kansas  City  Southern  between  Kansas  City 
and  Joplin,  Mo.  The  Erie  R.  R.  is  also  un- 
derstood to  have  opened  bids  last  week  on  200 
miles  of  second  track  work.  A  fair-sized  con- 
tract is  now  being  advertised  by  the  El  Paso 
&  Southwestern  Ry.  This  work  calls  for 
grading  and  masonry  for  roadbed  between 
Lewis  Springs  and  Fairbanks,  Ariz.,  and  in- 
cludes 385,000  cu.  yds.  of  excavation. 

The  largest  railroad  construction  contract 
let  in  the  past  few  days  was  the  one  secured 
last  week  by  the  Northern  Construction  Co., 
Ltd.,  Winnipeg,  Man.,  and  the  Cowan  Con- 
struction Co.,  Ltd.,  Winnipeg.  This  contract 
calls  for  the  construction  of  the  last  link  of 
the  Canadian  Northern  Ry.  between  Winnipeg 
and  the  Pacific  coast.  The  link  is  250  miles 
long  and  will  be  a  difficult  piece  of  construc- 
tion. The  contract  price  is  said  to  be  about 
$10,000,000.  Among  the  other  railroad  con- 
struction contracts  let  recently  are  the  follow- 
ing: Brownell  Improvement  Co.,  133  W. 
Washington  St.,  Chicago,  111.,  for  track  eleva- 
tion work  at  Cleveland,  O.,  for  the  Penn- 
sylvania R.  R.,  the  contract  amounting  to 
about  $750,000 ;  Board  &  Reed,  Charleston,  W. 
Va.,  for  constructing  11  miles  of  railroad  for 
the  Tyler  Traction  Co.,  Sisterville,  W.  Va., 
the  work  including  100.000  cu.  yds.  of  excava- 
tion, 13,000  cu.  yds.  of  borrow,  11,000  cu.  yds. 
of  tunnel  excavation,  2,000  cu.  yds.  of  bridge 
and  culvert  masonry  and  the  laying  of  track; 
Foy  &  Proctor  Co.,  Nashville,  Tenn.,  for  the 
construction  of  reinforced  concrete  retaining 
walls  and  underpasses  from  8th  to  4th  Ave., 
Nashville,  for  the  Louisville  &  Nashville  R. 
R.;  Mueller  &  Taylor,  Vancouver,  B.  C,  for 
eight  concrete  culverts,  one  concrete  arch  and 
concrete  abutments  for  four  bridges  between 
Westminster  Junction,  Canada,  and  Mission 
for  the  Canadian  Pacific  Ry. 

The  city  of  Milwaukee,  Wis.,  opened  bids 
on  Aug.  14  on  the  construction  of  194,226  sq. 
yds.  of  pavement  consisting  of  6-in.  Portland 
cement  concrete  base  and  a  2-in.  bituminous 
or  asphaltic  wearing  surface.  The  work  was 
let  at  the  somewhat  low  average  price  of  $1.31 
per  sq.  yd.  R.  F.  Conway  &  Co.,  Chicago,  111., 
secured  the  contract. 

Plans  have  been  filed  in  the  office  of  the 
State  Engineer  in  Denver,  Colo.,  for  one  of 
the  largest  earth  fill  dams  which  have  yet 
been  undertaken  in  this  country.  The  dam  is 
proposed  for  the  Hardscrabble  Irrigation  Dis- 
trict, which  is  located  in  the  southern  part  of 
Fremont  and  Milton  Custer  Counties,  a  few 
miles  south  of  Florence.  Colo.  The  plans  call 
for  a  dam  210  ft.  in  height,  about  1,000  ft. 
long  and  containing  1,750,000  cu.  yds.  of  earth. 
The  cost  is  estimated  at  about  $500,000. 

Bids  are  now  being  asked  by  the  County 
Commissioners  at  Reading,  Pa.,  for  the  con- 
struction of  a  large  concrete  bridge  over  the 
Schuylkill  River  at  Penn  St.,  Reading.  The 
structure  will  be  1,350  ft.  long  and  80  ft.  wide. 

One  of  the  largest  rock  tunnel  contracts  let 
recently  has  been  secured  by  Frank  Heister 
and  Owen  B.  Williams,  Lansford,  Pa.  The 
contract  calls  for  driving  a  tunnel  11  ft.  x  7% 
ft.,  for  a  distance  of  five  miles,  for  the  Lehigh 
Coal  &  Navigation  Co.,  of  Mauch  Chunk,  Pa. 
The  tunnel  will  be  used  to  convey  coal  to  a 
breaker  to  be  erected  at  Hauto. 


Railroad  work  in  Mexico,  which  has  been 
at  a  standstill  since  the  commencement  of  the 
revolution,  appears  to  be  reviving.  Announce- 
ment has  been  made  that  preliminary  steps 
have  been  taken  by  the  Mexican  Government 
toward  financing  several  important  extensions 
of  the  National  Rys.  of  Mexico.  One  of  the 
first  of  these  extensions  will  be  the  long-talked- 
of  short  line  between  the  capital  and  Mata- 
moras,  opposite  Brownsville,  Texas.  The  route 
of  this  proposed  road  is  via  Tampico,  thence 
up  the  gulf  coast  to  the  prospective  terminal 
near  the  mouth  of  the  Rio  Grande.  That  part 
of  the  route  of  the  proposed  line  between 
the  City  of  Mexico  and  Tampico  was  located 
^  few  years  ago  when  the  old  Mexican  Central 
was  back  of  the  project.  The  construction  of 
the  line  was  in  progress  all  the  time  the  Mex- 
ican Central  became  a  part  of  the  Government 
merger  system. 


The  last  few  years  have 
seen  great  advances  in  the 
Pirates'  Gold    art  ot  digging    up  buried 
and  Core        treasure.     Engineering  sci- 
■  ence  has  been  brought  into 

JJrills.  use  an(j  no  treasure  seeking 

expedition  is  now  consid- 
ered complete  unless  its  equipment  includes 
divers'  outfits,  core  drills,  dredging  machinery, 
orange-peel  buckets  and  steam  pumps.  Equip- 
ment of  this  kind  played  an  important  part 
in  the  search  for  the  $10,000,000  treasure  trove 
in  Mahone  Bay,  Nova  Scotia.  For  over  100 
years  it  had  been  generally  believed  in  Nova 
Scotia  that  immense  treasures  had  been  buried 
by  pirates  on  one  of  the  islands  in  Mahone 
Bay.  Tradition  had  it  that  the  money  was 
stored  away  in  a  pit  over  100  ft.  deep  which 
was  flooded  by  water  through  an  underground 
tunnel.  According  to  the  legend  the  location 
of  the  pit  was  discovered  in  1795  by  three 
men  who  found  a  small  clearing  in  the  center 
of  which  was  a  large  oak  having  a  block  and 
tackle  attached  to  a  limb.  They  dug  in  a 
circular  depression  and  found  a  shaft  but 
after  digging  down  about  30  ft.  they  gave  up 
the  job.  A  few  years  later  other  parties  took 
up  the  work  and  after  getting  down  90  ft. 
found  a  large  flat  stone,  which  according  to 
tradition  bore  the  inscription :  "Ten  feet  below 
two  million  pounds  lie  buried."  Work  was 
continued  until  a  depth  of  110  ft.  was  reached 
when  the  shaft  was  flooded  with  water  and 
operations  abandoned.  Some  40  or  50  years 
later,  an  apparatus  used  in  boring  for  coal 
was  taken  to  the  island,  and  prospect  holes 
sunk.  At  98  ft.,  so  runs  the  story,  a  layer  of 
planking  was  struck,  then  4  ins.  of  oak,  and 
then  metal  in  pieces.  Another  boring  was 
put  down,  the  planking  being  struck  again  at 
98  ft.  Another  shaft  was  put  down  but  at 
once  filled  with  water.  Search  was  then  made 
for  a  tunnel  which  it  was  supposed  the  pirates 
had  dug  to  protect  the  treasure.  A  tunnel 
was  found,  and  a  coffer  dam  built,  which 
however,  failed  to  keep  out  the  water.  So 
this  attempt  was  abandoned.  In  1896  another 
attempt  was  made.  Boring  apparatus  was 
installed  and  at  125  ft.  oak  was  struck.  At 
150  ft.  a  cement  layer  6  in.  thick  was  reached, 
and  directly  under  this  was  5  in.  of  oak.  The 
drill  then  struck  metal  in  pieces  but  no  sample 
could  be  brought  up.  Such  was  the  traditional 
account  of  the  buried  treasure  up  to  1909  when 
the  final  attempt  was  made.  In  this  attempt 
the  party  was  equipped  with  steam  pumps,  an 
orange-peel  bucket,  derricks,  core  drills  and  a 
diving  outfit.  It  was  found  that  the  previous 
party  had  sunk  a  5  ft.  x  7  ft.  shaft 
and  had  heavily  cribbed  it  to  a  depth  of  110 
ft.    The  cross  beams,  platforms  and  ladders 


were  broken  out  with  the  orange-peel  to  a 
depth  of  107  ft.  The  diver  then  went  down 
and  reported  the  timber  work  in  bad  shape. 
•  The  orange-peel  was  again  used  and  the  pit 
cleared  to  a  depth  of  113  ft.  The  core  drill 
was  then  brought  into  use  to  locate  the  treas- 
ure, it  being  the  intention  after  this  was  done 
to  sink  a  caisson  down  to  it.  The  boring 
was  started  at  the  exact  spot  at  which  the 
previous  expedition  was  said  to  have  bored. 
At  149  ft.  the  drill  struck  the  cement,  and  a 
core  was  brought  up.  The  drilling  was  con- 
tinued and  the  drill  went  throuah  18  ft.  of 
yellow  clay  and  stones  to  bed/  rock,  167  ft. 
from  the  surface,  hitting  nothing  in  its  course 
that  resembled  the  boxes  of  gold.  Other  holes 
were  put  down  and  the  whole  area  of  the  pit 
perforated  to  a  depth  of  from  155  ft.  to  171 
ft.,  so  that  anything  over  2  ft.  square  must 
have  been  struck.  Cement  was  struck  at 
depths  of  146  to  150  ft.,  but  nothing  else  that 
resembled  in  the  remotest  the  findings  of  the 
party  in  1896.  In  the  meantime  the  cement 
had  been  sent  to  chemists  and  they  reported 
it  to  be  natural  limestone  pitted  by  the  action 
of  water.  This  ended  the  expedition  the  con- 
clusion having  been  reached  that  there  never 
was  any  buried  treasure  on  the  island.  All 
of  which  goes  to  show  that  even  the  most 
thoroughly  believed  traditions  of  buried  treas- 
ure are  liable  to  puncture  when  a  core  drill  is 
brought  into  action. 


The  state  of  Alabama  a 
few  months  ago  adopted  a 
Selecting  system  of  state  aid  for  the 
Roads  for  improvement  of  the  high- 
q.  A:j  ways  within  its  boundaries, 
state  Aid.      By  this  system  the  state 

pays  a  certain  amount  and 
the  county  in  which  the  road  is  located  pays 
a  like  amount.  In  any  county  the  selection  of 
the  first  road  to  be  improved  by  state  aid  is 
always  a  somewhat  perplexing  matter  for  the 
county  officials.  Each  county  commissioner  is 
apt  to  think  that  some  road  in  his  district  is 
in  the  most  need  of  improvement  and  should 
be  the  one  selected  for  the  improvement.  The 
commissioners  of  Lauderdale  County,  Ala., 
seem  to  have  hit  upon  a  somewhat  unique 
method  of  deciding  this  matter.  They  put  it 
directly  up  to  the  property  owners  and  agreed 
that  the  road  for  the  improvement  of  which 
the  largest  sum  was  offered  by  private  sub- 
scription would  be  the  first  one  selected.  Ad- 
vertisements to  this  effect  were  issued  and 
bids  were  opened  by  the  commissioners,  and 
the  road  which  secured  the  largest  amount 
was  selected.  All  of  this  private  subscription 
will  be  added  to  the  $2,000  state  aid  and  to 
the  $2,000  which  the  county  is  compelled  to 
Pay- 


Engineers    employed  in 

tropical  countries  bring  back 

Engineering    various  things  when  they 

Results  from    retl,rn  t0  civilization.  Some 

Thr  TrnmVc  of  them  bring  back  malaria  ; 
ine  iropics.   some   bring   back  ye]low 

fever,  and  some  bring  back 
real  money.  The  engineer  mentioned  in  the 
following  extracts  from  an  advertisement  in 
the  dailv  papers  evidently  brought  back  some- 
thing else : 

The  most  valuable  result  of  20  years'  work  at 
Civil  Engineering  in  the  Tropics  was  the  Im- 
portant discovery  of  a  simple,  harmless  herb 
that  is  an  actual  specific  for  Diabetes,  a  disease 
hitherto    considered     incurable.  •  *  «  •  •  Write 

me  today  and  see  how  quickly     

will  reduce  the  specific  gTavity  and  the  sugar, 
restore  weight  and  build  up  the  system. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alaska. 

A  bill  has  been  introduced  in  the  United 
States  Senate  by  Senator  Jones  of  Washing- 
ton, providing  that  the  President  authorize  a 
survey  to  determine  the  most  practical  route 
for  a  railroad  from  a  point  on  Controller  bay 
to  the  Mantanuska  and  Bering  coal  fields. 

Arkansas. 

The  Stuttgart  &  Southern  Railway  Co., 
chartered  on  Aug.  12,  proposes  to  build  a  line 
from  Stuttgart  southward,  a  distance  of  25 
miles,  through  Arkansas  county,  to  a  point  on 
Bayou  Meto.  The  incorporators  include  J.  I. 
Porter,  John  L.  Ingram,  Philip  Reinsch,  Elliott 
Tallman,  J.  W.  Underwood,  L.  E.  Morphew, 
and  George  C.  Lewis,  Stuttgart,  vice  presi- 
dent of  the  Stuttgart  &  Rice  Belt  R.  R. 

Good  progress  is  being  made  with  the  pro- 
motion end  for  the  proposed  street  railway 
at  Jonesboro,  and  the  line  is  reported  to  be 
practically  assured.  Preston  Hatcher,  Jones- 
boro, is  the  promoter. 

A  proposition  has  been  referred  to  the  Board 
of  Trade  of  Pine  Bluff,  Ark.,  for  the  build- 
ing of  a  railroad  which  will  connect  with  the 
Rock  Island  north  and  south  of  Pine  Bluff. 
The  railroad  proposes  to  use  the  contem- 
plated Jefferson  county  bridge  for  getting  into 
Pine  Bluff. 

The  Hannan-Hickey  Bros.  Construction  Co. 
of  Missouri  has  been  chartered  under  the 
laws  of  Arkansas  with  a  capital  stock  of  $2,- 
000.  M.  H.  Townsend,  Marianna,  Ark.,  is  the 
Arkansas  agent  for  the  company. 

Rapid  progress  is  being  made  with  the  con- 
struction of  the  new  Iron  Mountain  line  from 
Memphis  to  Marianna,  Ark.  List  &  Gibson, 
who  have  the  general  contract,  are  moving 
about  6,000  cu.  yds.  per  day  with  their  steam 
shovel,  and  they  also  have  about  300  teams  on 
the  job.  Hannah  &  Hickey,  who  have  charge 
of  part  of  the  bridge  work,  are  making  good 
progress  and  Mr.  Griffin,  who  has  charge 
of  the  large  bridge  over  the  St.  Francis  River, 
is  getting  his  material  on  the  ground.  It  is 
expected  that  it  will  be  only  a  short  time  be- 
fore trains  will  be  running  from  Memphis  to 
Marianna  over  the  new  line.  C.  S.  Sammple, 
Assistant  Engineer.  Iron  Mountain,  is  in 
charge,  with  J.  R.  Murphy  as  General  Fore- 
man of  Construction. 

Arizona. 

•H'.ids  are  asked  until  Sept.  1".  by  the  El 
Paso  &  Southwestern  R.  R.  Co..  II.  J.  Sim- 
mons, General  Manager,  Southwestern  Bldg., 
El  Paso,  Tex.,  for  the  construction  of  ten 
miles  of  graduation  and  masonry  of  the  road- 
bed of  the  company  between  Lewis  Springs 
and  Fairbank,  Ariz.  The  work  includes  385,- 
000  cu.  yds.  excavation,  3,000  cu.  yds.  concrete 
and  3,000  cu.  yds.  foundation  excavation.  Of- 
ficial advertisement  will  be  found  elsewhere  m 
this  issue. 

California. 

The  Malibti  Tidewater  Uy.  Co.  has  been 
Organized  at  Los  Angeles,  with  a  capitaliza- 
tion of  $800,000.  and  proposes  to  operate  a 
line  between  Santa  Monica  and  Oxnard. 
M  K.  Rindge,  Columbia  Trust  Bldg..  Los 
Angeles,  president  of  the  llucncnic,  Malilm  im- 
port I .os  Angeles  l<>  .  is  president  of  the 
new  company.  X  I  >.  Darlington,  Columbia 
Trust  Bldg..  Los  Angeles,  is  chief  engineer. 

The  San  Diego  K  Arizona  Ky.  Co..  K.  J. 
Kallright,  Engineer.  San  Diego.  Cal..  will 
shortly  commence  construction  work  on  the 
continuation  of  its  line  into  the  Imperial  Val- 
ley, The  company  has  now  invited  bids  for 
(Trading  work  for  a  short  stretch  from  New 

River,  west,  and  it  is  expected  to  commence 

work  about  Sept.  I. 

The  Napa  &  '  bar  Lake  Rv.  Co..  incorpor- 
ated two  weel«  ago  with  a  capital  itocK  "f 

1600.000.  of  which  $IIOOHi  has  been  sub- 
scribed, propose!  to  build  a  standard  fage 
electric   railroad   from   Napa  to   l.akrpnrt,  a 


distance  of  90  miles.  The  directors  are  C.  W. 
Conlisk,  U.  M.  Rank  and  R.  A.  Morton,  all 
of  San  Francisco. 

During  the  month  of  July  the  Santa  Fe 
System  has  appropriated  the  following 
amounts  to  cover  cost  of  improvements 
noted :  Widening'  banks,  between  mile  posts 
076  and  1101,  Valley  division,  $171,000;  pur- 
chasing tie  plates,  etc.,  for  use  on  Western 
lines  for  balance  of  year,  $260,000;  ballasting 
track  and  widening  banks  to  standard  width, 
between  mile  posts  426  and  552,  Plains  divi- 
sion, $207,000  ;  making  necessary  track  changes 
at  Richmond,  Cal.,  $23,000. 

It  has  been  announced  by  officials  of  the 
Southern  Pacific  Ry.  Co.  that  the  line  of  the 
recently  incorporated  Colusa  &  Hamilton  Ry. 
Co.,  mentioned  in  our  Aug.  2  issue,  will  tap 
the  main  road  at  Harrington,  in  Colusa  coun- 
ty, between  Arbuckle  and  Williams.  William 
Hood,  Chief  Engineer  of  the  Southern  Pa- 
cific Ry.,  San  Francisco,  Cal.,  is  one  of  the 
incorporators. 

Material  is  now  being  shipped  to  Santa  Bar- 
bara, Cal..  for  the  construction  of  the  broad 
gage  railroad  connecting  the  Palmer  Annex 
Company's  proposed  refinery  at  Cat  Canyon 
with  the  Southern  Pacific  at  Guadalupe.  The 
proposed  line  will  be  about  30  miles  long. 

Information  received  from  Portersville, 
Cal.,  is  to  the  effect  that  the  Porterville  & 
Eastern  R.  R.  from  Porterville  to  Springville 
has  been  completed.  Sept.  6  is  the  date  set  for 
the  opening  of  the  railroad  to  traffic. 

It  is  planned  to  commence  grading  about 
Sept.  1  by  the  Southern  Pacific  on  the  first  16 
miles  of  the  branch  line  from  Glamis  on  the 
main  line  in  Imperial  county  to  Blythe  in 
the  Palo  Verde  Valley.  The  contract  for  this 
work  was  awarded  the  early  part  of  August. 
The  rest  of  the  work  will  be  let  as  soon  as 
possible  and  the  entire  line  rushed  to  comple- 
tion. William  Hood,  San  Francisco,  Cal.,  is 
Chief  Engineer. 

The  Santa  Fe  System  has  appropriated 
$8,000  to  cover  cost  of  constructing  additional 
trackage  at  Hackberry,  Arizona. 

Colorado. 

The  Union  Pacific  Ry.  is  understood  to 
have  had  engineers  out  since  last  May 
surveying  a  line  in  the  North  Park.  It  is  be- 
lieved from  this  that  the  railroad  projects 
a  line  from  Poudre  canon  into  North  park 
over  Rabbit  Ear  pass,  down  to  Steamboat 
Springs,  and  thence  directly  west  to  Salt 
Lake.  The  survey  runs  south  of  Green  moun- 
tain, past  Chambers  lake,  and  is  to  pierce  the 
Medicine  Bow  range  with  a  3,800-foot  tunnel 
to  the  Laramie  river  valley,  at  an  altitude  of 
0,000  feet.  The  tunnel  will  be  north  of  Clark's 
peak  and  15  miles  north  of  Cameron  pass. 

The  Business  Men's  Association  of  Canon 
City,  Colo.,  is  considering  a  proposition  from 
F.  D.  Street  and  F.  L.  Kelsey  of  New  York 
to  build  an  electric  railroad  from  Canon  City 
to  the  top  of  the  Royal  gorge.  They  submitted 
an  offer  to  construct  and  operate  the  proposed 
line  a  distance  of  about  nine  miles  provided 
they  were  guaranteed  (i  per  cent  interest  on 
the  investment  for  live  years  and  were  grant- 
ed right  of  way  franchises  and  concessions 
at  the  top  "f  the  gorge  fur  terminals  and  hotel 
sites.    The  engineer's  estimates  show  that  the 

road  will  cosl  approximately  $230,000. 

Grading  work  for  the  new  line  of  the  Den- 
ver, Laramie  ft  Northwestern  l\  1\  .  \V.  1 ). 
I  lodge.  Chief  Lngineer,  Denver,  betw  een 
Greeley  and  Severance,  is  to  be  started  next 


th 


Florida. 


Grading  work  for  the  new  line  of  the  Ocala 

Northern    R,    R,    from    Orange    Spring!  to 

Palatka  has  been  about  completed  to  the  lal 
ter  place.    Tracklaying  has  been  started  at 
rhf  Springs,  and  it  is  expected  thai  this  20 

>•■<),■-  line  will  lie  completed  by  Oct,  I. 

\i  Palatka  the  Ocala  Northern  has  acquired 


the  old  Georgia  Southern  &  Florida  Ry.  ter- 
minals, with  an  abundance  of  yard  room  and 
storage  tracking.  Many  improvements  will  be 
made  as  soon  as  the  work  on  the  line  is  com- 
pleted. Work  on  an  extension  to  Jackson- 
ville will  probably  be  started  after  Oct.  1. 
James  F.  McCarthy  &  Co.  are  the  contractors 
for  the  present  work.  E.  P.  Rentz,  Ocala, 
Fla.,  is  President  of  the  Ocala  Northern  R.  R. 

Construction  work  is  now  under  way  on 
the  first  20  miles  of  the  projected  line  of  the 
Gulf,  Florida  &  Alabama  R.  R.,  and  location 
for  the  first  100  miles  from  Pensacola  to  the 
Alabama  River  is  now  being  completed.  This 
company  as  previously  noted  projects  a  line 
from  Pensacola  to  Jasper,  Ala.,  300  miles. 
R.  C.  Megargel,  5  Nassau  street.  New  York 
City,  is  President. 

A  public  meeting  was  recently  held  in  Jack- 
sonville, Fla.,  for  the  purpose  of  hearing  the 
citizens  and  railway  officials  upon  the  fran- 
chise question  relative  to  the  Georgia  South- 
ern and  the  Florida  Ry.  locating  their  shops 
and  headquarters  in  that  city. 

It  is  reported  that  the  Seaboard  Air  Line 
Ry.  will  soon  begin  extensive  improvements  to 
Seddon  Island  terminals  at  Tampa,  Fla..  in- 
cluding the  enlargement  of  the  dock  facilities 
and  the  erection  of  a  phosphate  elevator.  W. 
L.  Seddon,  Portsmouth,  Va.,  is  Chief  Engineer. 

Georgia. 

The  Shearwood  Lumber  Co.,  of  Brooklet. 
Ga.,  is  reported  to  have  decided  to  extend  the 
Shearwood  Ry.  to  Claxton  to  a  connection 
with  the  Seaboard  Air  Line.  John  N.  Shear- 
ouse  is  President  of  the  Lumber  Co. 

We  are  advised  that  the  Atlanta,  Birming- 
ham &  Atlantic  R.  R.,  Alex.  Bonnyman,  Gen- 
eral Manager,  Atlanta.  Ga.,  does  not  at  the 
present  time  contemplate  building  any  branch 
lines.  The  company,  however,  has  had  an  in- 
dustrial track  surveyed  at  Harpersville,  but 
has  not  reached  any  conclusion  as  to  the  con- 
struction of  the  same. 

Honduras. 

The  Honduras  Ry.  Co.,  of  Dover.  Del.  has 
been  incorporated  with  a  capital  stock  of  $1.- 
100,000  for  the  purpose  of  constructing  a  rail- 
road. H.  Gorham.  Jr..  A.  P.  Anderson,  New- 
York  City,  and  J.  M.  Saterfield,  Dover,  Del., 
are  the  incorporators. 

Illinois. 

The  Interstate  Light  &  Power  Co..  Galena. 
111.,  which  is  controlled  by  H.  M.  Byllesby 
&  Co.,  Chicago,  is  reported  to  be  making  esti- 
mates as  to  the  cost  of  constructing  an  elec- 
tric railway  from  Galena  to  Sinsinawa.  As 
proposed,  the  line  would  be  about   14  miles 

long,  . ,  . 

Milwaukee  capitalists  are  considering  a 
project  for  the  construction  of  a  new  electric 
railway  connecting  Sterling  with  Freeport.  It 
is  probable  that  the  new  route  will  go  out  oi 
Sterling  on  the  Hoover  road,  north  to  the 
Jordan  town  hall,  thence  east  to  Penrose, 
probably  striking  both  Woosung  and  Polo, 
Haldane,  Forreston,  Green  River  and  Free- 
port. 

The  Northern  Illinois  Klectric  Rv.  Co.,  I,  I 
Burns,  General  Manager.  Isabella  Bldg..  Chi 
cago.  now  operating  a  line  from  Avmboy  to 

Lee  Center,  is  considering  a  plan  for  building 
the  line  from  the  present  terminus  in  Brad- 
ford township  to  Oregon  by  way  of  Franklin 
Grove. 

It  is  rumored  at  Gajeeburg,  ML  that  the 
Santa  be  System  is  seriously  considering  the 
construction  of  a  new  line  by  Wav  ni  Keokuk. 

':>  ,  instead  of  the  present  route  through  fort 

Msdison. 

The  Kewanee,  Bradford  &  Herm  interur 

hp"  Rv.  Co.  of  lleurv,  has  been  incorporated 
With  a  capital  s<, rk  r>f  $5,000.  and  proposes 

to  copstmcl  a  railroad  from  Kewanee,  Henry 
r"ii"tv,  through  Stark  cunt'  tn  Henry.  Mar 
■hall  county,  Illinois.    The  incorporators  and 


la  indicates  work  now  open  for  bids. 


idicatcs  a  contract  let  recently. 
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first  board  of  directors  arc:  John  P.  Code, 
Bradford,  111.;  John  P.  Brady,  Kewanee,  111.; 
Howard  G.  Stoner,  Henry,  111.;  Harry  II. 
Haines,  Peoria,  111. ;  Daniel  J.  Phenil,  Brad- 
ford. 111. 

To  cover  the  cost  of  constructing  a  Y 
track  and  additional  tracks  for  cold  storage 
service  at  Corwith,  111.,  the  Santa  Fe  System 
b ;  1  >  appropriated  $12,000. 

Surveys  have  been  made  for  the  projected 
interurban  line  of  the  Quincy  &  Terre  Haute 
R.  R.  Details  for  the  construction  of  the  line, 
however,  have  not  been  completed  as  yet.  H. 
P.  Taussic,  St.  Louis,  Mo.,  is  Chief  Engineer. 
Indiana. 

Patoka  and  Madison  Townships,  Dubois 
county,  have  voted  subsidies  amounting  to 
about  $2,400  for  the  proposed  electric  line  of 
the  Vincennes  &  Southeastern  R.  R.  Co. 

The  Board  of  Public  Works  of  Gary,  Irid., 
has  granted  a  franchise  to  the  Gary  &  Hobart 
Traction  Co.,  giving  it  entrance  to  the  city. 

The  Evansville  Ry.  Co.,  operating  traction 
lines  from  Evansville  to  Grandview  and 
.Mount  Vernon,  Ind.,  has  leased  the  abandoned 
tracks  of  the  Illinois  Central  R.  R.  between 
Evansville  and  Henderson,  Ky.,  and  will  have 
traction  cars  running  on  the  line  within  three 
months.  The  company  will  later  on  extend 
the  line  from  Henderson  to  Owensboro,  Ky., 
crossing  Green  River  at  a  point  ten  miles  be- 
low Spottsville,  Ky. 

The  fact  that  the  Chicago,  Indiana  &  South- 
ern R.  R.  Co.  is  making  efforts  to  get  options 
on  land  for  right  of  way  into  the  city  of 
Michigan  City,  Ind.,  gives  rise  to  the  report 
that  the  company  will  soon  start  work  on  the 
construction  of  an  extension  to  that  city.  The 
road  has  been  built  eastward  into  Porter 
county,  and  it  is  known  that  the  company  has 
bought  land  west  of  the  Hotchkiss  farm  in 
Porter  county,  which  it  is  presumed  is  to  be 
used  for  a  railway  yard.  According  to  sur- 
veys the  line  would  come  eastward  parallel  to 
the  south  of  the  Michigan  Central.  It  would 
strike  the  Monon  at  a  point  just  north  of 
the  Pere  Marquette  transfer  track  connecting 
with  the  Monon,  where  an  interlocker  is  to 
be  placed,  and  then  after  crossing  the  Monon 
i;  would  run  northward  along  that  railway 
through  the  Haskell  &  Barker  yards  there  to 
the  car  factory. 

About  75  per  cent  of  the  right  of  way  has 
been  secured  and  50  per  cent  of  the  construc- 
tion survey  completed  for  the  proposed  inter- 
urban line  of  the  Circuit  Terminal  Ry.  Co. 
This  company  proposes  a  174-mile  belt  circling 
Indianapolis  and  touching  the  county  seat 
towns  in  seven  adjoining  counties.  Construc- 
tion work  may  be  started  this  fall.  John  A. 
Shafer,  Indianapolis.  Ind.,  is  Chief  Engineer. 

Iowa. 

The  Fort  Dodge,  Des  Moines  &  Southern 
Ry.  is  reported  to  have  negotiations  under 
way  with  a  view  to  securing  an  entrance  to 
the  Union  Station  at  Des  Moines  over  the 
tracks  of  the  Des  Moines  Western  Ry.  in- 
stead of  over  the  tracks  of  the  D'es  Moines 
City  Ry.,  as  at  present.  It  is  said  that  F.  M. 
Hubbell,  Des  Moines,  President  of  the  Des 
Moines  Western,  is  considering  a  plan  to 
build  a  line  from  Brooks  street  on  the  east 
side  to  the  north  corporation  line  to  connect 
with  the  rails  of  the  Des  Moines  &  Western. 
This  would  give  the  Fort  Dodge  access  to 
the  east  bank  of  the  Des  Moines  River, 
whence  it  is  believed  it  is  the  intention  of  Mr. 
Hubbell  to  erect  a  bridge  and  lay  track  west- 
ward on  Court  avenue  to  the  Union  station. 

®The  Chicago.  Anatnosa  &  Northern  Ry.. 
now  operating  20  miles  of  steam  line,  has 
awarded  the  contract  for  an  extension  to  Quas- 
queton  to  the  L.  E.  Myers  Construction  Co.. 
Chicago,  111. 

Kansas. 

The  Santa  Fe  System  has  planned  to  con- 
struct a  new  stock  yards  track  at  Deerfield, 
Kan.,  and  new  tracks  at  Moline,  Kan.;  esti- 
mated cost.  $7,000. 

It  has  been  announced  in  Wichita,  Kan.,  by 
C.  E.  Ingersoll,  President  of  the  Midland 
Valley  R.  R..  that  construe' ion  work  will  be 
finished  to  that  city  early  in  September.  Be- 


tween Oxford  and  Wichita  tracklaying  has 
progressed,  it  is  said,  at  the  rate  of  1  mile 
per  daj . 

Kentucky. 

The  Ashland  Coal  &  Iron  Ry.,  W.  B.  Seaton, 
President,  Ashland,  Ky.,  is  reported  to  be 
considering  building  an  extension  up  Keys 
Creek,  in  order  to  develop  some  3,000  acres 
of  coal  lands. 

Louisiana. 

®Thomas  Welch,  New  Iberia,  has  started 
work  on  his  contract  for  grading  for  the  new 
trolley  line  from  New  Iberia  to  Jeanerette. 

The  Iberia,  St.  Martin  &  Eastern  R.  R„ 
F.  M.  Welch,  President,  New  Iberia,  La.,  is 
reported  to  have  completed  arrangements  for 
financing  the  construction  of  its  proposed  line. 
It  is  expected  that  grading  work  will  be  start- 
ed shortly. 

Maryland. 

The  interests  backing  the  Western  Mary- 
land R.  R.  are  reported  to  be  now  considering 
the  construction  of  the  Queenstown,  Cam- 
bridge &  Salisbury  R.  R.,  which  was  chartered 
by  the  Maryland  Legislature  of  1908.  The 
projected  road  was  chartered  with  a  view  to 
constructing  a  line  from  Queenstown  to  Cape 
Charles,  a  distance  of  195  miles.  The  pro- 
moters, since  securing  the  charter,  have  been 
endeavoring  to  interest  capital,  and  at  differ- 
ent times  railroad  experts  have  been  over  the 
route. 

Massachusetts. 

®Birnie,  Adams  &  Ruxton  Construction  Co., 
Springfield,  Mass.,  has  been  awarded  the  con- 
tract for  building  a  street  railway  track  in 
Ludlow,  Mass.,  for  the  Springfield  Street  Ry. 
Co.  The  work  includes  some  earth  excava- 
tion and  embankment. 

Michigan. 

Citizens  of  Bay  City  voted  on  Aug.  15  on 
the  ratifying  the  action  of  the  City  Council 
in  granting  a  railway  franchise  to  A.  J.  Groes- 
beck,  of  Detroit.  The  franchise  gives  to  Mr. 
Groesbeck.  or  his  assigns,  the  privilege  of 
building  an  electric  railway  into  Bay  City, 
and  using  portions  of  Johnson,  Madison,  19th, 
lith  and  Saginaw  Sts.  as  the  route. 

The  Detroit,  Bay  City  &  Western  R.  R..  which 
recently  built  a  line  from  Bay  City  to  Caro. 
filed  an  amendment  to  its  articles  of  incor- 
poration with  the  Secretary  of  State,  Lansing, 
Mich.,  giving  it  authority  to  extend  the  line 
from  Caro  to  Wilmet,  both  in  Tuscola  county. 
The  road  is  a  steam  one  and  opens  a  county 
never  touched  by  steam  or  electric  roads.  W. 
N.  Boyd.  Bay  City,  Mich.,  is  Chief  Engineer  of 
the  company. 

The  Michigan  State  Railroad  Commission 
is  reported  to  have  instructed  the  officials 
of  the  Detroit  &  Mackinac  Ry.  to  relay  the 
tracks  on  the  Tubbs  branch  running  near 
Alpena.  J.  D.  Hawks,  Detroit,  Mich.,  is  Vice 
President  and  General  Manager  of  the  com- 
pany. 

Minnesota. 

At  a  recent  meeting  of  the  directors  of  the 
Minneapolis  &  St.  Louis  Ry.  Co.  and  the  Iowa 
Central  Ry.  Co..  the  "Hawley"  roads,  Newman 
Erb  was  elected  President  of  both  companies. 
It  was  also  announced  that  the  Minneapolis  & 
St.  Louis  Road  would  be  extended  to  the 
Canadian  border,  affording  to  the  two 
Canadian  roads  now  being  built  to  the  Pacific 
an  entrance  into  Minneapolis  and  St.  Paul. 
Minn.  G.  Kenly,  Minneapolis.  Minn.,  is  Chief 
Frgineer  of  the  road. 

Mississippi. 

The  Fernwood  &  Gulf  R.  R..  1.  C.  Enochs, 
President,  Fernwood,  Miss,  has  surveys  under 
way  for  an  extension  to  Hattiesburg. 

Missouri. 

®The  contract  of  the  Fruin-Coleman  Con- 
tracting Co.,  St.  Louis.  Mo.,  for  constructing 
the  St.  Louis  &  Jennings  Street  Ry.,  men- 
tioned in  our  last  issue,  includes  5,000  cu.  yds. 
of  earth  excavation  and  W2  miles  of  track 
work. 

To  cover  the  cost  of  making  track  changes 


at  Ajax,  Mo.,  the  Santa  Fe  System  has  appro- 
priated $ll),0(M). 

It  is  reported  at  Joplin,  Mo.,  that  the  Kan- 
sas City  Southern  Ry.  has  recently  let  con- 
tract for  the  construction  of  $-500,000  worth  of 
improvements  on  the  road  between  Joplin  and 
Kansas  City.  This  is  the  last  of  the  $4,000,000 
of  improvements  on  the  above  stretch  of  road- 
way.  Twenty-seven  miles  of  the  new  track- 
are  being  built  and  forty-seven  miles  of 
changes  in  grading  are  being  made.  All  the 
grading  will  be  reduced  to  a  one-half  of 
one  per  cent  grade  when  the  work  is  com- 
plete. All  work  is  specified  to  be  completed 
by  Jan.  1,  1912.  C.  E.  Johnston,  Kansas 
City,  Mo.,  is  Chief  Engineer  of  the  railroad. 

Kansas  City  and  Vicinity. 

(regular  correspondent.) 

Bids  for  the  grading  of  the  Blue  Ridge 
road  and  the  regrading  of  Swope  Park  and 
Raytown  Boulevard  were  opened  by  the 
County  Court  Aug.  18.  This  work,  including 
8V2  miles  of  road,  will  be  let  in  one  contract. 
The  lowest  of  the  bids  opened  on  the  above 
date  was  that  of  Coyler  Bros.,  Kansas  City, 
Mo.,  their  bid  being  $23,005.  The  highest  bid 
was  $33,850.50.  The  letting  of  this  contract  was 
taken  under  advisement  pending  the  settle- 
ment of  certain  litigation  involving  the  road- 
ways in  question. 

Mr.  J.  B.  Dorris  was  a  Kansas  City  visitor 
this  week.  Mr.  Dorris  has  his  team  outfit  at 
work  at  Jaudon,  Mo.,  on  the  Kansas  City 
Southern  work  and  reports  that  his  outfit  is 
doing  fine  work. 

Mr.  Sten  Lund,  President  of  the  Lund  Con- 
tracting Co.,  was  a  visitor  in  Kansas  City 
last  week.  Mr.  Lund  reports  fine  progress  on 
his  work  near  Joplin,  Mo.  Mr.  Lund  will  put 
one  of  his  70C  Bucyrus  shovels  to  work  ex- 
cavating on  the  new  Union  depot  site. 

Mr.  W.  M.  Spencer  was  a  caller  in  Kansas 
City  last  week.  Mr.  Spencer  expects  to  finish 
his  work  on  the  Santa  Fe,  near  Bosworth, 
Mo.,  this  week. 

By  the  first  of  next  week  excavation  work 
on  the  new  union  station  foundation  will  be 
well  under  way.  Callahan  Bros.,  who  have 
the  excavation  under  a  sub-contract,  are  plan- 
ning to  start  a  steam  shovel  Monday  and  from 
that  time  on  rapid  progress  is  expected.  A 
number  of  viaduct  and  subway  contracts  are 
to  be  let  by  the  Terminal  Company  within  a 
few  weeks.  With  the  grades  established  by 
the  ordinance  passed  Tuesday  night,  the  plans 
for  the  O.  K.  Sewer  are  in  definite  shape  for 
the  contractors  to  figure.  This  contract  also 
is  to  be  let  in  a  short  time.  "We  feel  that  the 
company's  plans  are  in  such  a  condition  that 
tney  can  be  pushed  through  without  tur- 
ther  trouble,"  John  V.  Hanna,  Chief  Engineer 
of  the  terminal  company  said  yesterday.  "For 
a  long  time  we  have  been  up  in  the  air.  the 
negotiations  with  the  city  regarding  changes 
in  grade  making  what  arrangements  we  might 
make  merely  tentative.  We  feel  that  a  great 
load  has  been  lifted."  Mr.  Hanna  left  last 
week  for  northern  Michigan,  where  he  will 
spend  a  few  days'  vacation,  the  first  he  has 
taken  since  work  started  on  the  union  station 
project. 

Montana. 

®A.  J.  Sullivan,  Billings.  Mont.,  has  shipped 
an  outfit  to  Bozeman,  where  he  has  secured 
a  contract  for  grading  for  a  cut-off  which 
will  give,  the  Northern  Pacific  a  more  satis- 
factory entrance  to  the  business  portion  of 
the  town.  Mr.  Sullivan  also  has  an  outfit  at 
work  on  2  miles  of  grading  on  the  Sun  River 
brarch  of  the  Great  Northern. 

Nebraska. 

The  Missouri  Pacific  during  the  next  year 
will  construct  a  new  freight  house  at  Omaha. 
Nebr..  and  large  shops  on  the  belt  line  near  the 
citv. 

New  York. 

Excavation  work  will  be  started  shortly  for 
the  classification  yards  of  the  Delaware.  Lack- 
awanna &  Western  Ry.  near  Binghamton. 
W  alter  H.  Gahagan.  189  Montague  St.,  Brook- 
lyn. N.  Y..  has  the  contract  for  the  work, 
as  well  as  for  the  erection  of  the  viaduct  over 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Conklin  Ave.  The  contract  for  a  cooling 
plant  at  the  new  yards  was  let  to  Roberts  & 
Schaefer,  Chicago,  and  work  on  this  has  al- 
ready been  started. 

Village  Board  of  St.  Johnsville  will  hold  a 
hearing  on  Aug.  28  on  application  of  the  Lit- 
tle Falls  &  Johnstown  Trolley  Co.  for  a  fran- 
chise to  place  tracks  on  certain  streets  in  the 
village. 

The  surveying  crew  of  the  Camden  & 
Copenhagen  R.  R,  under  supervision  of  L.  C. 
Cleveland,  Watertown,  N.  Y.,  has  finished 
work  on  the  preliminary  survey  for  the  pro- 
posed line  mentioned  in  our  last  issue. 
North  Carolina. 

The  City  Council  of  Concord,  N.  C,  has 
given  a  six  months'  extension  of  time  to  the 
local  street  railway  for  the  completion  of 
three  miles  of  line  in  the  city.  About  one 
mile  of  track  is  already  down. 

Ohio. 

®The  Brownell  Improvement  Co.,  133  W. 
Washington  St.,  Chicago,  111.,  is  understood 
to  have  been  awarded  the  contract  by  the 
Pennsylvania  R.  R.  for  track  elevation  work 
at  Cleveland,  O.,  from  E.  26th  St.  to  Central 
Ave.  S.  S.  The  contract  includes  a  consider- 
able amount  of  masonry  work  and  is  said  to 
total  about  $750,000. 

The  Baltimore  &  Ohio  R.  R.  is  understood 
to  have  several  engineering  parties  in  the  field 
at  the  present  time  looking  over  possible 
routes  for  an  extension  from  the  Cincinnati, 
Hamilton  &  Dayton  to  the  Ohio  River  and 
across  the  river  to  connect  with  a  line  from 
the  Kentucky  coal  fields.  It  is  stated  that 
Richard  Mather  of  Baltimore,  assistant  chief 
engineer  of  the  Baltimore  &  Ohio,  has  been 
transferred  temporarily  to  Huntington,  W. 
Va.,  in  charge  of  surveys  for  the  proposed 
extension.  So  far  all  the  surveys  are  said  to 
have  been  started  from  Jackson,  and  it  is  not 
known  whether  it  will  be  decided  to  recon- 
struct the  Portsmouth  branch  of  the  Balti- 
more &  Ohio  or  build  an  entirely  new  line 
down  the  Symmes  Creek  Valley. 

The  Nolte-Solway  Co.,  Wheeling,  W.  Va., 
has  secured  large  tracts  of  undeveloped  coal 
lands  in  Smithfield  and  Wayne  Townships, 
adjacent  to  Steubenville.  It  is  understood 
that  the  company  will  begin  development 
work  shortly  and  that  the  Pan  Handle  R.  R. 
Co.  (Pennsylvania  Lines)  will  build  a  spur 
from  the  main  line  to  reach  the  new  fields. 
It  is  also  stated  that  the  coal  company  intends 
building  docks  at  some  point  near  Steuben- 
ville. 

The  Mahoning  &  Shenango  Ry.  &  Light 
Co.,  Youngstown,  O.,  is  stated  to  have  made 
plans  to  complete  a  belt  line  at  Warren,  O., 
this  fall. 

Oklahoma. 

The  Oklahoma  &  Shawnee  Ry.  Co.  capital- 
ized at  $3,000,000,  has  filed  its  articles  of  in- 
corporation. This  company  is  a  re-organiza- 
tion of  the  Oklahoma-Shawnee  Interurban 
Ry.  Co.  and  proposes  building  an  interurban 
line  from  Oklahoma  City  to  Shawnee  and 
Tecumseh  with  a  branch  line  to  Chandler. 
The  lines  will  approximate  100  miles  in 
length.  Construction  work  will  be  started 
within  the  next  few  months.  L.  E.  Patter- 
son, Oklahoma  City,  is  president  of  the  com- 
pany. The  line  will  be  affiliated  with  the 
Oklahoma  City  Traction  Co.,  of  which  he  also 
is  president.  The  work  of  condemning  right 
of  way  will  be  started  as  soon  as  the  new 
company  is  fully  organized  and  in  working 
order.  The  route  for  the  line  has  not  been 
surveyed,  but  it  will  parallel  the  Rock  Island, 
th<  I  al  "i  the  new  line  of  the  Missouri. 
Oklahoma  and  Gulf  line  from  here  to  Shaw- 
nee. 

The  articles  of  incorporation  of  the  Okla- 
homa City  Terminal  Ry.  Co.,  organized  by  the 
Missouri,  Oklahoma  &  Gulf  Ry.,  have  been 
filed  with  the  Secretary  of  State.    The  capital 
.stock  is  set  at  $75,000.    Arthur  Miller,  Kansas 

City,  Mo.,  is  attorn  eV  of  the  Missouri,  Okla 

In. ma  Hr  Gulf  and  11.  G.  Snyder  is  attorney 
of  the  Terminal  Company. 

The  Santa  I  <■  System  has  appropriated 
$!)(;, OMi  t < i  cnvei  the  irisl  of  raising  the  grade 


between  Paul's  Valley  and  Shawnee,  Okla., 
and  $3,400  to  cover  cost  of  installing  tracks 
for  the  Tulsa  Fuel  &  Mfg.  Co.  at  Collinsville, 
Okla. 

Oregon. 

The  Harriman  Lines  are  understood  to  be 
planning  to  start  construction  work  shortly 
on  a  27-mile  extension  from  Vale  west  to  a 
point  known  as  the  Harper  Ranch.  This  27-mile 
extension  will  be  built  in  order  to  hold  the 
franchise  of  the  Oregon  &  Eastern  R.  R.  for 
constructing  a  line  through  Malheur  Canyon 
in  Harney  county.  This  franchise  will  expire 
Oct.  12,  1911,  unless  actual  construction  work 
is  started. 

The  Toledo-Siletz  R.  R.  &  Navigation  Co. 
has  filed  its  articles  of  incorporation.  This 
company  has  a  capital  stock  of  $1,000,000  and* 
proposes  to  build  a  line  from  Toledo  to  Dal- 
las via  Siletz.  The  principal  office  is  at  Toledo, 
Ore. 

The  route  of  the  proposed  line  of  the  Port- 
land &  West  Coast  R.  R.  &  Navigation  Co., 
mentioned  in  our  last  issue,  will  be  as  follows : 
From  McKinnville  through  Polk,  Yamhill, 
Tillamook  and  Lincoln  Counties,  touching  the 
cities  of  Willamina,  Grand  Ronde,  Tillamook, 
Pacific  City  and  Sheridan  and  terminating  at 
Bay  City.  The  line  will  follow  the  courses 
of  the  Yamhill,  Rogue.  Little  Nestucca  and 
other  rivers.  C.  F.  Hedrickson,  Salem,  Ore., 
is  one  of  the  incorporators. 

The  Oregon-Washington  Railroad  and  Navi- 
gation Co.,  according  to  reports  from  La 
Grande,  Ore.,  has  applied  to  the  U.  S.  Govern- 
ment for  permission  to  build  through  the 
Wenaha  forest  reserve.  It  is  believed  that  the 
company  intends  to  build  down  the  Grande 
Ronde  to  the  Snake  at  Lewiston,  giving  a  wa- 
ter grade  to  the  ocean. 

Surveys  are  being  made  for  the  Willamette 
Pacific  R.  R.,  which  is  to  extend  from  Eugene, 
Ore.,  to  Coos  Bay,  Ore.  No  contracts  have, 
as  yet,  been  let.  This  is  a  Southern  Pacific 
project.  William  Hood,  San  Francisco,  Cal., 
is  Chief  Engineer  of  the  Southern  Pacific. 

Pennsylvania. 

The  Philadelphia  Rapid  Transit  Co.,  Phila- 
delphia, will  make  application  Sept.  6  for  a 
charter  for  the  Snyder  Avenue  Ry.  Co.,  in 
order  that  it  may  make  the  extensions  prom- 
ised South  Philadelphia.  The  proposed  line 
will  be  of  double  track  on  Snyder  Ave.  from 
Delaware  Ave.  to  36th  St.  Charles  O.  Kruger, 
president  of  the  Rapid  Transit  Co., ;  Alexan- 
der Rennick.  James  J.  Springer,  George  W. 
Mantz  and  W.  L.  Maize,  also  of  that  corpora- 
tion, are  named  as  the  incorporators  of  the 
Snyder  Avenue  Ry.  Co. 

Work  has  been  started  at  Corapolis  on  the 
construction  of  a  connecting  street  car  line 
between  that  place  and  Sewickley.  The  track- 
will  be  W2  miles  long  and  is  to  be  completed 
before  Oct.  1.  J.  F.  Case,  Pittsburg,  Pa.,  is 
the  contractor. 

The  Manatawney  Railroad  Co.,  mentioned 
in  our  Aug.  16  issue  has  completed  surveys  for 
its  projected  8.2  mile  line.  Arrangements  are 
now  being  made  for  securing  the  capital  for 
construction.  This  line  is  to  extend  from  a 
point  near  Douglasville.  Pa.,  to  Spangsville, 
Pa.  M.  J.  Person,  309  West  End  Trust  Bldg., 
Philadelphia,  Pa.,  is  president;  A.  S.  Lehman, 
506  Walnut  St.,  Philadelphia,  Pa.,  is  Chief 
Engineer. 

The  Philadelphia  &  Reading  Ry.  has  under 
consideration  the  construction  of  a  new  line 
from  a  point  near  the  town  of  Boyertown, 
Pa.,  to  the  Karl  Ore  Banks.  Surveyors  are 
already  in  the  field  to  determine  the  feasibility 
of  the  project. 

South  Carolina. 

Citizens  of  Rock  Hill  have  voted  to  grant 
n  50  year  franchise  to  the  Carolina  Traction 
Co.  for  street  cars  for  Rock  Hill.  The  fran- 
chise carries  a  provision  to  have  2V£  miles  in 
Operation  within  eight  months  from  date  of 
acceptance,  anil  that  it  must  he  accepted  with 
in  30  days  after  the  election. 

Tennessee. 

The  Clarksdale.  Covington  &  ( 'ollierville 
[nteritrban   Ry.   Co.  has   tiled  an  application 


with  the  County  Register  at  Memphis  to 
amend  its  corporate  charter  to  provide  for 
routes  not  included  in  the  original  instrument 
of  incorporation.  The  incorporators  are 
R.  B.  Nebhut,  William  A.  Percy,  R.  T.  Fant, 
R.  F.  Tate,  Walter  Goodman,  D.  D.  Saunders 
and  W.  H.  Withers. 

®The  Louisville  &  Nashville  R.  R.  Co.  has 
awarded  to  Foy-Proctor  Co.,  Nashville,  Tenn., 
the  contract  for  the  construction  of  reinforced 
concrete  walls  and  underpasses  upon  its  Nash- 
ville-Louisville line  from  8th  to  4th  Ave. 
The  contract  calls  for  abutments,  underpasses 
and  retaining  walls  at  8th  Ave.  North,  7th 
Ave.  North,  6th  Ave.  North,  5th  Ave.  North, 
and  4th  Ave.  North.  The  value"  of  the  con- 
tract, including  the  cost  of  all  materials,  is 
about  $50,000.  Certain  materials,  however, 
are  furnished  by  the  railroad.  The  contract 
comprises  2,200  cu.  yds.  of  concrete,  and  the 
contractors  expect  to  complete  the  job  in  four 
months. 

Texas. 

City  Council  of  Brownsville  has  granted  a 
new  franchise  to  Sam  A.  Robertson,  San 
Benito,  for  a  street  car  system  at  Browns- 
ville. A  former  franchise  grant  was  vetoed 
by  the  Mayor. 

The  steel  gang  on  the  Lometa  West  exten- 
sion of  the  Gulf,  Colorado  &  Santa  Fe  Ry. 
has  boosted  the  record  of  10,800  feet  of  track 
laid  in  one  day  as  mentioned  in  our  last  issue. 
On  Aug.  5  this  gang  of  90  men  under  Charles 
Sullivan,  general  foreman,  and  W.  E.  Ard, 
gang  foreman,  laid  12,000  feet,  or  2.27  miles 
of  track  by  hand  in  ten  hours. 

The  Santa  Fe  System  has  prepared  plans 
for  improvements  at  Port  Bolivar,  Tex.,  and 
to  cover  the  cost  has  appropriated  approxi- 
mately $33,000  to  provide  for  temporary  ore 
docks,  $13,000  to  provide  for  a  depressed 
track  pit,  1,746  feet  in  length,  together  with 
additional  unloading  tracks.  Additional  ap- 
propriations have  been  made  to  cover  cost  of 
skidway,  estimated  at  $28,000,  two  additional 
bulkheads  at  $60,000,  and  a  frame  lumber  shed 
at  $19,000.  For  such  timber  work  as  will  be 
done  by  the  company  a  50-ton  long-trussed 
boom  derrick  on  wheels  will  be  purchased. 

The  Santa  Fe  System  has  appropriated 
$238,000  to  cover  the  cost  of  ballasting  its 
tracks  on  the  Pan  Handle  division  for  a  dis- 
tance of  35  miles. 

The  Austin  Street  Railway  Co.  is  projecting 
a  2V2  mile  extension  at  Austin,  Tex.  Surveys 
for  the  extension  have  not  been  made  as  yet. 
The  capital  for  construction  has  been  secured 
and  the  construction  work  will  be  done  by 
the  companv  itself.  W.  J.  Jones,  Austin, 
Texas,  is  Vice  President. 

A  project  is  under  consideration  for  the 
construction  of  a  60-mile  electric  railway  from 
Sherman,  Tex.,  via  Bonham  and  Honey  Grove 
at  Paris,  Tex.  No  company  has  been  organ- 
ized as  yet,  but  about  $25,000  has  been  raised 
for  surveys,  preliminary  work,  etc.  The  Chief 
Engineer  has  not  been  selected. 1  C.  B.  Dor- 
chester, Sherman,  Tex.,  is  interested. 

The  Santa  Fe  System  has  appropriated 
$3,901)  to  cover  cost  of  constructing  a  stock 
yards  siding  at  Hoover,  Texas,  and  have  pre- 
pared plans  for  a  storage  track  at  Canadian. 

Utah. 

The  Harriman  System  is  rapidly  securing 
the  necessary  right  of  way  for  its  double 
track  line  between  Ogdcn  and  Kvanston.  J. 
M  Shivcly  and  C.  A  hlaek  have  been  working 
in  Weber  Canyon  and  between  the  Canyon  and 
Ogden.  The  right  of  wax  will  be  straightened 
in  several  places. 

Washington. 

®M.  J.  Wilson,  1049  Henry  Bldg.,  Seattle. 
Wash.,  has  been  awarded  a  contract  by  the 
Oregon  Washington  Ry.  &  Navigation  Co. 
for  the  erection  at  Argo  of  a  10x127- ft  rein- 
forced concrete  storehouse,  a  65,000-gallon 

steel  water  tank,  and  the  installation  of  a 
water  system.  The  contract  includes  sever*' 
other  concrete  buildings  and  will  amount  to 
about  $80,000, 

(  out  t  acts  .11  e  reported  1 1 1  have  been  let  DJ 
W.  H.  Coughlin,  802  American  Bank  Bldg'., 
Seattle,  for  the  construction  of  the  proposed 


♦I*  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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Lake  Burien  street  car  line.  The  road  will  be 
7%  miles  long  and  will  cost  about  $150,000. 
Rietze,  Story  &  Duffy,  Northern  Bank  Bldg., 
Seattle,  are  the  engineers. 

The  Chamber  of  Commerce  of  Blaine, 
Wash.,  has  been  negotiating  with  officials  of 
the  British  Columbia  Electric  Ry.  Co.,  Van- 
couver, B.  C,  in  an  effort  to  have  the  com- 
pany extend  its  lines  across  the  international 
boundary  into  that  town.  Surveys  for  the 
line  as  far  as  Blaine  have  already  been  made 
and  a  permit  secured  for  the  transmission 
line. 

The  fact  that  surveyors  are  working  along 
the  Columbia  River  between  Kennerwick  and 
Priest  Rapids  has  given  rise  to  the  report  that 
the  Chicago,  Milwaukee  &  Puget  Sound  R. 
R.  has  decided  to  begin  construction  of  a 
feeder  from  its  main  line  at  Beverly  to  Kenne- 
wick,  Wash. 

The  application  of  the  Northern  Pacific  for 
franchise  to  use  the  streets  of  Tenino  in  cross- 
ing the  right  of  way  of  the  Tenino,  Point 
Defiance  &  Tacoma  R.  R.,  has  given  rise  to  a 
report  that  actual  construction  work  will  be 
commenced  soon  on  the  latter  road. 

It  is  rumored  in  Centralia,  Wash.,  that  the 
Oregon-Washington  Railroad  &  Navigation 
Co.,  and  the  Chicago,  Milwaukee  &  Puget 
Sound  R.  R.  will  combine  in  building  a  line 
from  Tacoma  to  Portland,  passing  through 
Centralia.  If  the  deal  does  go  through  it  is 
not  believed  that  it  will  in  any  way  affect  the 
$7-50,000  improvements  for  Centralia,  in 
which  the  O.-W.  R.  &  N.  is  interested.  The 
road  owns  almost  one-half  of  the  ground 
which  has  been  designated  for  the  new  depot 
in  this  city,  and  if  they  should  build  a  line  of 
their  own  from  Tacoma  to  Portland  the  new 
depot  would  probably  be  used  jointly  by  the 
two  systems.  G.  W.  Boschke,  Portland,  Ore., 
is  General  Manager  of  the  company. 

West  Virginia. 

®L.  G.  Widen,  Seth,  W.  Va.,  has  a  contract 
for  five  miles  of  work  on  a  railroad  being 
built  on  a  branch  of  Big  Coal  River  up  Laurel 
Creek. 

®Board  &  Reed,  Charleston,  W.  Va.,  have 
been  awarded  the  contract  for  constructing 
11  miles  of  railroad  for  the  Taylor  Traction 
Co.  R.  C.  Venable,  Chief  Engineer,  Sister- 
ville,  W.  Va.  The  work  consists  principally 
of  approximately  100,000  cu.  •'•ds.  of  excava- 
tion, 13,000  cu.  yds.  of  barrow,  11,000  cu.  yds. 
tunnel  excavation,  2,000  cu.  yds.  of  bridge  and 
culvert  masonry  and  the  laying  of  track. 

The  Twin  Mountain  &  Potomac  R.  R.  Co. 
is  making  good  progress  with  its  plans  for  the 
construction  of  its  projected  26-mile  line.  J. 
Clyde  Lewis,  Grafton,  W.  Va.,  is  Chief  En- 
gineer. 

The  Cheat  Haven  &  Bruceton  R.  R.  Co., 
with  headquarters  at  Ice  Ferry,  W.  Va.,  has 
been  incorporated  for  the  purpose  of  building 
a  railroad  from  Cheat  Haven,  Pa.,  to  Albright, 
W.  Va.  The  capital  stock  of  the  company  is 
placed  at  $75,000.  The  incorporators  are  Gil- 
mer S.  Hamil,  Sr.,  Gilbert  S.  Hamil,  Jr., 
Stuart  F.  Hamil  and  Scott  T.  Jones  of  Oak- 
land, Md.,  and  Frank  Cunningham,  Somerset, 
Pa. 

The  West  Virginia  Midland  Ry.  Co.,  accord- 
ing to  an  amendment  to  its  charter  filed  with 
the  Secretary  of  State,  at  Charleston,  W.  Va., 
will  extend  its  line  from  the  present  terminus 
in  Webster  County  to  a  point  in  Randolph 
County.  The  new  line  will  follow  Leather- 
wood  Creek,  a  tributary  of  Elk  River,  in  Web- 
ster County,  via  Elk  River  in  Randolph  Coun- 


ty. The  president  of  the  company  is  J.  T. 
McGraw,  Grafton,  W.  Va. 

Wisconsin. 

The  Chicago  &  Northwestern  Ry.  is  to 
build  a  line  into  Mosinee  as  a  continuation  of 
the  branch  line  from  Kelly  to  Rothschild. 

The  Minneapolis,.  St.  Paul  &  Sault  Ste. 
Marie  Ry.  is  reported  to  have  engineers  at 
work  in  the  northern  part  of  Bayfield  county, 
running  surveys  for  a  new  line  to  be  built  be- 
tween Superior  and  Ashland,  north  of  the 
Northern  Pacific  line. 

City  Council  of  Milwaukee  has  passed  an 
ordinance  giving  the  Milwaukee  Electric  Rail- 
road &  Light  Co.  a  franchise  to  extend  the 
present  27th  St.  line  from  North  Ave.  to  the 
city  limits.  Under  the  terms  of  the  measure 
the  work  of  constructing  the  extension  must 
begin  within  30  days  and  must  be  completed 
within  90  days. 

Grading  work  has  been  started  for  the  new 
branch  line  of  the  Superior  &  Southeastern 
Ry.,  J.  E.  Glover,  President,  New  Richmond, 
Wis.,  to  Lake  Namakegon. 

Canada. 

•f»Bids  for  the  construction  of  the  two 
branch  lines  of  the  Intercolonial  Ry.  are  to 
be  opened  at  4  p.  m.,  Sept.  15,  instead  of 
Sept.  20,  as  mentioned  in  our  last  issue.  The 
work  calls  for  the  construction  of  the  branch 
line,  Dartmouth  to  Deans,  and  the  branch  line 
from  Guysborough  to  Sunny  Brae  through 
Country  Harbor  Crossroads,  with  an  exten- 
sion from  Country  Harbor  Crossroads  to 
deep  water  of  Country  Harbor.  The  bids  are 
being  asked  by  the  Department  of  Railways 
and  Canals,  L.  K.  Jones,  Secretary,  Ottawa, 
Ont.  Plans,  profiles,  specification  and  form  of 
contract  can  be  seen  at  the  office  of  the  Chief 
Engineer  of  the  Department  of  Railways  and 
Canals,  Ottawa,  at  the  office  of  the  Chief 
Engineer  of  the  Intercolonial  Ry.,  Moncton, 
and  at  the  office  of  the  Board  of  Trade  of 
Halifax. 

®The  Northern  Construction  Co.,  Ltd., 
Winnipeg,  and  the  Cowan  Construction  Co., 
Ltd.,  Winnipeg,  have  been  awarded  the  con- 
tract for  the  last  link  of  the  Canadian  North- 
ern Railway  between  Winnipeg  and  the  Pa- 
cific coast.  This  section  is  mountainous,  and 
necessarily  a  most  difficult  section  from  a 
construction  point  of  view.  The  distance  of 
the  section,  which  covers  the  territory  from 
the  Yellowhead  pass  to  Kamloops,  is  250 
miles,  and  the  time  limit  for  the  completion 
of  the  work  is  two  years.  Work  will  be  started 
from  both  ends  simultaneously  as  soon  as  the 
contractors'  equipments  can  reach  the  scene 
of  operations.  The  contract  price  for  the 
work  is  approximately  $10,000,000.  A.  R. 
Mann,  president  of  the  Northern  Construc- 
tion Co.,  has  gone  to  Vancouver,  and  he  will 
take  charge  of  the  work  from  the  Kamloops 
end. 

®Mueller  &  Taylor,  Vancouver,  B.  C,  have 
been  awarded  the  contract  for  erecting  13  con- 
crete bridges  between  Westminster  Junction 
and  Mission  for  the  Canadian  Pacific  Ry.  The 
work  consists  of  8  concrete  culverts,  one  con- 
crete arch  and  concrete  abutments  for  four 
bridges  and  two  30  ft.  and  two  40  ft.  span 
structures.  The  bridges  will  accommodate 
double  tracks. 

We  are  advised  that  the  Grand  Trunk  Pa- 
cific Ry.  has  not  as  yet  awarded  the  contract 
for  the  grading  of  its  railway,  from  Tete 
Jaune  Cache  to  Aldermere. 

We  have  received  the  following  information 
regarding  the  contract  recently  awarded  by 


the  Algoma  Central  &  Hudson  Bay  Ry.  for 
the  extension  of  its  main  line.  The  contract 
for  the  grading,  tracklaying  and  ballasting  of 
101  miles  of  single  track,  extension  of  the 
main  line  from  Ilobon  on  the  C.  P.  R.  north- 
erly to  the  National  Transcontinental  Rail- 
way, has  been  awarded  to  the  Superior  Con- 
struction Co.  of  Sault  Ste.  Marie,  Ont.  The 
principals  in  the  contracting  firm  are  J.  D. 
McArthur  of  Winnipeg,  the  well  known  rail- 
way contractor,  and  T.  J.  Kennedy,  formerly 
general  superintendent  of  the  Algoma  Cen- 
tral. The  contract  price  aggregates  about 
$1,700,000,  and  including  equipment,  the  esti- 
mated cost  will  reach  $3,  ',00,000.  The  terri- 
tory covered  includes  in  the  first  30  miles  con- 
siderable heavy  work,  and  for  the  first  50 
miles  some  290,000  cu.  yds.  solid  rock,  730,000 
cu.  yds.  loose  rock,  and  730,000  cu.  yds.  earth 
will  be  removed.  Culvert  and  bridge  timber 
will  aggregate  about  1,600,000  ft.  B.  M.  The 
balance  of  the  contract  involves  very  little 
rock  and  some  800,000  cu.  yds.  common  exca- 
vation, with  about  300,000  ft.  B.  M.  for  bridge 
and  culvert  timber.  The  country  between  the 
C.  P.  R.  and  the  height  of  land  on  for  a 
distance  of  about  30  miles  involves  good  pay- 
ing work.  The  remaining  70  miles  is  through 
a  good  clay  country,  the  whole  line  being 
easily  accessible  and  running  through  a  well 
timbered  and  well  watered  district  highly 
adapted  to  lumbering  and  agricultural  pur- 
poses. The  immediate  future  commodities  will 
be  timber,  pulp  wood  and  mineral,  followed 
by  wheat  and  other  agricultural  products. 

Mexico. 

The  American  Smelting  &  Refining  Co.  has 
purchased  the  Tiro  General  Mines  and  the 
Central  Potosi  Railway  connecting  the  mines 
at  Charcos,  Mex.,  with  the  station  of 
Los  Charos,  on  the  National  Railways  of 
Mexico  in  the  state  of  San  Luis  Potosi,  the 
purchase  price  being  1,600,000  pesos.  The  new 
owners  intend  to  develop  the  mines  to  their 
full  extent. 

Preliminary  steps  have  been  taken  by  the 
Mexican  Government  toward  financing  sev- 
eral important  extensions  of  the  National  Rys. 
of  Mexico.  One  of  the  first  of  these  exten- 
sions will  be  the  long-talked-of  short  line  be- 
tween the  capital  and  Matamoras,  opposite 
Brownsville,  Texas.  The  route  of  this  pro- 
posed road  is  via  Tampico,  thence  up  the  gulf 
coast  to  the  prospective  terminal  near  the 
mouth  of  the  Rio  Grande.  That  part  of  the 
route  of  the  proposed  line  between  this  city 
and  Tampico  was  located  a  few  years  ago 
when  the  old  Mexican  Central  was  back  of 
the  project.  The  construction  of  the  line  was 
in  progress  at  the  time  the  Mexican  Central 
became  a  part  of  the  government  merger  sys- 
tem. 

Announcement  has  been  made  that  the 
French-British  syndicate,  formed  about  two 
years  ago  to  construct  a  railway  between 
Guadalajara  and  the  Pacific  port  of  Chamela, 
now  has  its  plans  well  advanced,  and  the  con- 
summation of  the  project  is  virtually  assured. 
The  bonds  of  the  proposed  road  will  be  guar- 
anteed by  the  State  of  Jalisco,  and  the  formal 
contract  containing  this  provision  will  be  rati- 
fied and  signed  as  soon  as  the  Legislature  of 
that  state  meets.  The  survey  for  this  road 
was  made  some  time  ago.  In  the  beginning 
the  line  will  not  enter  Guadalajara,  but  will 
connect  with  the  Ameca  branch  of  the  Na- 
tional Railways  of  Mexico  at  La  Viga.  It  will 
pass  through  Autlan  and  other  important  min- 
ing districts.  A  branch  line  will  be  constructed 
at  Ayutla. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 


California. 
•$»Bids  will  be  received  until  Aug.  28,  by 
Board  of  County  Supervisors,  Stockton,  Cal., 
for  the  repairing  of  the  Garwood  bridge  and 
turntable. 

•J*Bids  will  be  received  until  11  a.  m.,  Sept. 


8,  by  Board  of  County  Supervisors,  Tulare 
County,  Visalia,  Cal.,  for  th°  construction  of 
a  new  steel  and  concrete  bridge  over  Tule 
River  south  of  Porterville  and  one-half  mile 
west  of  Plane  bridge.  It  will  be  a  100-ton 
bridge,  with  five  spans  each  40  ft.  long.  Piles 


will  be  driven  into  the  bed  of  the  stream  and 
capped  with  heavy  casing  which  will  be  filled 
with  concrete.  On  these  the  piers  will  be 
built.  The  presence  of  quicksand  makes  extra 
precautions  to  obtain  a  solid  foundation  neces- 
sary. 


•f"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®Board  of  Tehama  County  Commissioners. 
Red  bluff,  Cal.,  received  the  following  hids 
for  the  construction  of  a  steel  bridge  and  a 
wooden  bridge  across  Little  Stony  Creek  in 
District  No.  4.  C.  E.  McCartney,  Red  Bluff. 
Cal.,  $3,742  (awarded  the  contract)  ;  Pacific 
Construction  Co.,  $5,154;  Clinton  Bridge  & 
Iron  Works,  $7*300;  Ross  Construction  Co., 
$-5,444.  Wooden  bridge.  Pacific  Construction 
Co.,  $719;  Ross  Construction  Co.,  $798;  C.  E. 
McCartney,  $689;  W.  P.  Gay  and  E.  P.  Teal, 
$484  (contract  awarded). 

The  Santa  Fe  System  has  planned  on  re- 
placing or  renewing  the  following  bridges : 
Bridge  No.  E,  1145  Valley  division,  estimated 
cost,  $4,100:  No.  3-1  lo"7,  Valley  division, 
$1,000;  No.  B  50,  Visalia  branch,  Valley 
division,  $210,000;  No.  B5,  Los  Angeles  divis- 
ion, $5,090;  No.  A1140,  Valley  division,  es- 
timated cost,  $0,700;  No.  27,  Kansas  division, 
$1,400;  No.  B1152  and  BA1152,  Valley  divis- 
ion, estimated  cost,  $22,000;  and  No.  A229, 
Los  Angeles  division,  estimated  cost,  $0,400. 
The  Santa  Fe  System  has  planned  to  build  a 
new  bridge  over  the  Missouri  River  at  Sibley, 
Mo.,  costing  $1,235,000.  The  bridge  is  to  be 
constructed  of  the  best  grade  of  steel  upon 
the  oiers  of  the  old  single  track  bridge.  When 
completed,  the  double  track  will  be  extended 
from  Libley  across  the  new  bridge  for  a  dis- 
tance of  four  miles  at  a  cost  of  $160,000. 

Board  of  San  Diego  County  Commission- 
•ers,  San  Diego,  Cal.,  has  started  preparations 
for  the  construction  of  a  new  bridge  over  the 
Escondido  River.  In  order  to  build  the  bridge 
it  will  be  necessary  to  widen  the  road  in  that 
section  to  40  ft.,  and  this  Mr.  Foster  is  con- 
fident can  be  arranged  after  the  installation 
of  the  bridge.  The  estimated  cost  of  the 
structure  contemplated  is  from  $1,200  to 
$1,500. 

An  election  will  be  held  by  the  Board  of 
Glenn  County  Board  of  Supervisors,  Willows, 
Cal.,  on  Sept.  12,  to  vote  on  issuing  $290,000 
of  bonds.  About  $100,000  of  the  amount  will 
provide  for  bridges  throughout  the  county. 
The  balance  will  be  spent  for  road  construc- 
tion. 

W.  L.  Gillkam,  at  $1,309,  was  awarded  the 
contract  for  the  construction  of  a  retaining 
wall  and  drain  bridge  across  San  Lorenzo 
Creek  on  the  Hayward-San  Leandro  Road 
near  its  junction  with  the  Castro  Valley  road, 
fay  the  Board  of  County  Supervisors,  Oakland, 
Cal.  The  work  of  constructing  a  concrete 
bridge,  wings  and  approach  at  the  north  abut- 
ment of  the  bridge  across  Alameda  creek- 
near  Brightside.  Niles  canyon  road,  for  which 
the  surveyor's  estimate  was  $30,000,  was  or- 
dered re-advertised.  The  bidders  were 
Hyde,  Hodges  &  Company,  W.  L.  Gilham,  F. 
Rose.  P.  McDonald.  The  county  clerk  was 
instructed  to  advertise  for  bids  on  the  con- 
struction of  abutment  and  floor  span  for  the 
bridge  across  Arroyo  Valle,  on  county  road 
No.  257  and  near  Pleasanton ;  and  for  a 
storm  sewer  at  the  County  infirmary.  The 
surveyor's  estimate  on  the  bridge  is  $4,200, 
and  on  the  sewer  $1,300. 

I'.oard  of  Supervisors,  Fresno  County,  Fres- 
ro,  Cal.,  has  reported  the  bridge  over  the 
San  Joaquin  River  at  Lane's  Station  unsafe 
and  a  resolution  has  been  passed  inviting  a 
conference  with  the  supervisors  of  Madera 
County  to  consider  the  construction  of  a  new 
l  ridge  at  that  place,    The  estimated  cost  of 

a  new  Structure  at  that  point  is  between  $40,- 
000  and  $50,000, 

Florida. 

Board  of  County  Commissioners,  Jackson- 
ville, las  adopted  a  resolution  providing 
that'  the  Count)  Fnginccr  lie  authorized  to 
prepare  plans  ami  specifications  anil  advertise 
for  bid.  for  the  construction  of  two  concrete 
bridges  >m  the  Jacksonville- Pcnsacola  road 
rcross  Camp  Mooney  Uranc' 
•creek. 

Georgia. 

A    del'  i  n  "f  citizens. 

rriitlv  visited  Atlanta.  Ga  , 
of  the  proposed  loll  bridge 

River  in--"-  Pell's  P*rrv.  connect'" 

eOUntiei  of  Appling  and  Toombs  Aceordin 


■  1 1  <  1  Cedar 


Baxley,  Ga.,  re- 
in tin-  interests 

across  the  Alia 
•  I... 


to  plans  proposed  the  structure  will  cost  $30,- 
000.    W.  H.  Rogers.  Baxley,  Ga.,  is  interested. 

Illinois. 

•J»Bids  will  be  received  at  the  Town  Hall, 
Clayton,  111.,  until  2  p.  m.,  Aug.  20,  1911, 
tor  the  construction  of  one  reinforced  con- 
crete bridge  in  Clayton  township,  Adams 
County.  S.  D.  Hyler,  "Town  Clerk,  Clayton, 
111.  Setters  Bridge — Span,  35  ft.;  roadway,  10 
ft. ;  finished  roadway  to  bottom  of  footings, 
12  ft. :  wings,  12  ft.  long.  Estimated  amount 
of  concrete  in  structure,  98  cu.  yds.;  reinforc- 
ing steel,  11,681  lbs.  Nearest  railroad  sta- 
tion, Clayton,  on  the  Wabash,  2%  miles.  All 
material  will  have  to  be  shipped  in ;  some 
sand  might  be  obtained  in  creek  for  about 
10  cts.  per  cu.  yd. ;  Yz  mile  from  bridge.  Pres- 
ent structure  is  a  36  ft.,  steel  leg  bridge ; 
north  abutment  is  protected  with  concrete, 
same  to  be  removed.  Excavation  in  sand  and 
clay  to  shell  rock.     Work  to  be  completed 

More  detailed 


before   Dec.  1, 


911. 


Superstructure,  complete,  incl. 
machinery,  locks,  etc  

Add.  medium  or  soft  steel,  erect 
in   place,    20,000  lbs  

Add.  iron  castings,  erected  in 
Place  

Add.  steel  eastings  for  super- 
structure, in  place  

Add.  steel  castings  for  machin- 
ery, in  place  

Add.  phosphor  bronze,  in  place  . 

Add.  pig  iron  for  counterweight, 
in  place   

Add.  counterweight  block  or 
plate  castings,  in  place  

Wire  guard  sidewalk  railing  on 
movable  parts   

Wire  guard,  outer  sidevialk  on 
fixed  parts  

Operators'  houses  and  store 
rooms,  complete   

Inclosures  of  pits  and  machin- 
ery rooms,  complete  

Add.  labor  for  laying  subplanks 
on  movable  parts,  and  pave 
entire  bridge   

Add.  pavement  span  connect, 
viaduct  witli  bridge,  50  sq.  yds.. 

Add.  vellow  pine  timber  and 
lumber,  in  place,  2,000  ft.  B.  M. . 


meeting  took  up  the  proposition  of  Fri< 
Worm,  President  of  the  German  America 
Cement  Co.,  in  regard  to  the  Fifth  St.  roa 
and  bridge  matter  and  turned  the  same  ove 
to  the  Committee  on  Streets  and  Alleys. 

A  number  of  property  owners  in  th 
vicinity  of  Jackson,  Liberty  and  Benton  Sts 
Freeport,  111.,  have  petitioned  the  City  Coun 
cil  to  erect  a  culvert  over  the  open  creek  i: 
that  locality. 

Following  are  the  itemized  bids  as  sub, 
nutted  to  L.  E.  McGann,  Commissioner  Oi 
of  Public  Works,  Chicago,  111.,  Aug.  12th,  foi 
constructing  the  superstructure  of  the  Wash 
ington  St.  bridge  over  the  Chicago  River,  (F 
standing  for  Strobel  Steel  Construction  Co 
Chicago,  111.,  (2)  Modern  Steel  Constructioi 
Co.,  Waukesha,  Wis.,  (3)  Kettler  Elliot' 
Erection  Co.,  Chicago,  111.,  (4)  Jno.  J.  Gal 
lery  Co.,  Chicago.  111.,  (5) 
struction  Co.,  Chicago,  111., 
Steel  Co.,  Chicago,  111.,  (7) 
tracting  Co.,  Chicago,  111. 


Roemheld  Con- 
(6)  Pennsylvanu 
National  Con- 


(D 

(2) 

(3) 

(4) 

(5) 

(6) 

(7)  I 

20.800 

$131,000 

$131,300  $1 

i3,9S0 

$144,930 

$148,000 

$146,743 

.06 

.05 

.04 

.04% 

.05 

.05 

.05 

.05 

.05 

.08% 

.06 

.08 

.08 

.19 

.OS 

.10 

•  09% 

.14 

.10 

.11 

.15 

.12 

.14 

.09% 

.14 

.la 

.15 

.IS 

.60 

.50 

.40 

.55 

.65 

.50 

.60  j 

.011 

k  .01% 

.01% 

.02 

.02 

•  02% 

•02  M 

.02 

.02 

.02 

.03 

.02% 

.04 

.03 

600 

557 

1,300 

750 

1,200 

900 

1,501 

750 

564 

1,000 

SOO 

650 

500 

1,301  ! 

2,000 

1,700 

1,200 

1,100 

1,200 

1,700 

3,600  ( 

1,800 

1.GS0 

1,200 

SOO 

1,000 

1,700 

4,500  ■ 

200 

150 

100 

80 

200 

500 

500  1 

5.00 

4.37 

4.37 

3.00 

4.00 

4.50 

4.00  . 

50.00 

47.00 

47.00 

50.00 

45.00 

47.00 

50.00  , 

Totals   $127,700    $1:56,963    $137,212    $148,710    $150,470    $154,619  $159,443 


information  may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield, 
111. 

•JVBids  will  be  received  at  the  Town  Clerk's 
office,  New  Athens.  111.,  up  to  10  a.  m.,  Sept. 
2,  for  the  construction  of  one  reinforced  con- 
crete bridge  in  New  Athens  township,  St. 
Clair  County.  D.  M.  Fullmer,  Town  Clerk, 
New  Athens,  111.  Bert  Bridge— Span,  24  ft. ; 
roadway,  l(i  ft.;  finished  roadway  to  bottom 
of  footings,  12  ft;  wings,  12  ft.  Estimated 
amount  of  concrete  in  structure.  07%  cu.  yds. ; 
reinforcing  steel,  0,782  lbs.  All  material  will 
have  to  be  shipped  in.  Nearest  railroad  sta- 
tion, New  Athens,  on  the  Illinois  Central,  W*, 
miles.  Present  structure  is  a  36  ft.  wooden 
bridge  on  piles;  same  to  be  removed.  Exca- 
vation  will  average  about  8  ft.  in  sandy  loam 
tn  clay.  Average  flow-  of  stream,  (i  ins.  deep 
and  2  ft.  wide.  Work  to  be  completed  on  or 
before  Nov,  I,  1911.  More  detailed  informa- 
tion maj  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission  which  may  be  seen 
at  the  Town  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing,  from  the 
Illinois    Highway     Commission,  Springfield, 

Illinois 

©Contracts  for  tin-  substructure  and  super- 
structure of  ibe  West  Washington  St.  bridge 
were  awarded  Aug.  17.  by  L.  F.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III. 
The  Fitzsimmons  &  Connell  Dredge  &  Dock 

Co.,  •'■  North  LaSalle  St.  Chicago,  111,  at 
$110,292   were  awarded   (be  contract    for  the 

substructure  ami  the  Strobel  Steel  Construe 
iion  Co..  68  W  Jackson  Blvd.,  Chicago,  111., 
.it  $i''n.' i>n  were  <    ei  the  contract  for  the 


(  ity   (  ounril   of    I  .iS.il 
•J-  indicates  work  now  open  for  bids. 


recent 


L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  has  received  a  bid  of. 
$2,913  from  the  Ferguson  &  Lange  Foun- 
dry Co..  Clybourne  Ave.  and  Willow  St..  Chi- 
cago, for  furnishing  and  delivering  castings 
for  the  State  St.  bridge  as  required  in  spec- 
ifications.  Bids  opened  Aug.  12. 

Jno.  J.  Gallery  has  submitted  a  bid  of 
$2,157  to  L.  E.  McGann,  Commissioner  of 
Public  Works.  Chicago,  111.,  for  furnishing 
steel  armored  submarine  cables  for  bridge 
repairs.  Itemized  bids  were  as  follows:  1,000 
ft.  of  two  pair  solid  conductors  No.  14  (B. 
S.  gage)  cable,  insulated  and  protected,  $600; 
No.  12  cable,  $547;  1,000  ft.  size  OO  single 
strand  cable,  $1,010. 

Indiana. 

•J«Bids  will  be  received  until  Sept.  5  by  the 
Board  of  Adams  County  Commissioners,  De- 
catur, fnd.,  for  the  construction  of  a  bridge 
on  Wilshire  road.  H.  S.  Midland  is  County 
Auditor. 

®At  a  recent  meeting  the  Board  of  County 
Commissioners.  Roekville,  Ind..  awarded  the 
contract  for  the  construction  of  the  Drake 
bridge  over  Green  Creek  in  Sugar  Creek 
township  to  Charles  Ireland  at  $1,149, 

The  Board  of  Tippecanoe  County  Commis- 
sioners, LaFayette,  Ind.,  has  voted  to  recom- 
mend the  construction  of  a  new  bridge  across 

the  Wabash  River, 

Commissioners  of  Wayne  County,  alter  a 
recent  inspection  of  the  bridges  decided  to 
appear  before  the  count)  council  in  Septem- 
ber to  ask  for  a  vote  of  $500  for  each  of 
three  bridge  districts  for  the  construction  of 
repairs      Richmond,  Ind.,  is  the  count)  seat. 

Residents  of  Wayne  township  who  use  the 
road  connecting  the  end  of  Minnesota  St.  and 
leading  to  Bridgeport,  filed  a  petition  with  the 
'V-'-d  of  Marion  Count)  Commissioners  at 
Indianapolis,  asking   lor  an  appropriation  of 


<•)  indicates  a  contract  let  recently. 
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$30,000  for  the  construction  of  a  bridge  over 
Eagle  Creek. 

Iowa. 

The  Santa  Fe  System,  according  to  advices 
from  Galesburg,  111.,  has  under  consideration 
the  construction  of  a  new  line  from  Gales- 
burg to  Keokuk,  la.,  shortening  the  main  line 
which  now  passes  through  Fort  Madison  at  a 
point  further  up  the  river.  The  construction 
of  the  new  line  will  necessitate  the  building 
of  a  bridge  across  the  Mississippi  River  at  a 
site  near  the  dam  of  the  new  power  plant  at 
Keokuk. 

Board  of  Scott  County  Supervisors,  Daven- 
port, la.,  has  decided  to  provide  for  the  erec- 
tion of  a  bridge  over  Duck  Creek  on  the  road 
connecting  Bettendorf  with  the  Middle  Road. 

Kansas. 

•J«Bids  will  be  received  up  to  noon,  Aug.  28, 
at  the  office  of  the  County  Clerk  in  the  Court 
House  at  La  Crosse,  Kan.,  for  the  fol- 
lowing bridges,  to  be  built  in  Rush 
County.  A  deposit  of  $5o  must  accom- 
pany '  each  bid.  San  ford  Bridge— Rein- 
forced concrete  bridge  consisting  of  two 
27- ft.  spans  60  ft.  over  all;  18- ft.  roadway; 
estimated  amount  of  concrete  in  superstruc- 
ture. 09.7  cu.  yds.  Estimated  amount  of  steel 
in  superstructure,  10,954  lbs.  Two  concrete 
abutments  16  ft.  high.  One  concrete  pier  16 
ft.  high.  Estimated  amount  of  concrete  in 
substructure  166.1  cu.  yds.  Excavation  will 
be  in  clay.  Nearest  railroad  station,  Nekoma, 
on  the  A.  T.  &  S.  F.  Ry.,  2%  miles;  Rush 
Center,  5/2  miles.  Sand  available  one-half 
mile  from  bridge  site.  Plans  and  specifica- 
tions are  on  file  with  the  County  Clerk  and 
copies  of  the  same  may  be  had  by  mailing 
$1  to  the  State  Engineer,  Manhattan,  Kan. 

®Board  of  Montgomery  County  Commis- 
sioners at  Independence,  Kan.,  has  awarded 
the  contract  for  the  construction  of  a  60-ft. 
iron  bridge  over  Pumkin  Creek  at  Clymore 
ford  4  miles  northeast  of  Coffeyville,  to  the 
Topeka  Bridge  Co.,  Topeka,  Kan.  The 
county  will  furnish  the  steel  stringers  and 
the  floor. 

Kentucky. 

No  bids  were  received  Aug.  15  by  J.  E. 
Gullion,  Receiver,  Carrollton  &  Prestonville 
Bridge  Co.,  Carrollton,  Ky.,  for  furnishing 
the  necessary  labor  and  material  for  the  con- 
struction of  repairs  to  Carrollton  and  Preston- 
ville bridge  across  the  Kentucky  River  at  Car- 
rollton. Ky.  Pierce  Butler.  303  Norton  Bldg., 
Louisville.  Ky.,  is  engineer. 

Louisiana. 

W.  P.  Weber  has  been  appointed  President 
and  C.  E.  Going,  Secretary  and  Treasurer  of 
the  Committee,  appointed  to  take  charge  of 
the  preliminary  survey  for  the  proposed 
bridge  over  the  Calcasieu  River.  Frank 
Shutts,  Lake  Charles,  La.,  Engineer,  will  start 
work  immediately.  The  Secretary  will  at 
once  start  compiling  data  as  to  the  probable 
cost  and  will  be  ready  to  report  at  the  next 
meeting  at  Lake  Charles,  La. 

Massachusetts. 

•J*Bids  will  be  received  until  4  p.  m.,  Aug. 
20,  by  City  Auditor,  Fall  River,  Mass.,  for  the 
construction  of  a  reinforced  concrete  arch 
bridge  spanning  the  tracks  of  the  New  York, 
Mew  Haven  &  Hartford  R.  R.  Co.  at  South 
T"ark,  Fall  River,  Mass.  T.  E.  McNally  is 
Secretary  of  the  Board  of  Park  Commission- 
ers. 

Minnesota. 

®The  Board  of  Brown  County  Commis- 
sioners at  New  Ulm,  Minn.,  recently  awarded 
the  contract  for  the  construction  of  a  steei 
bridge  across  the  Big  Cottonwood  River  in 
Section  12  of  Town  of  Leavenworth  to  the 
Security  Bridge  Co.,  Minneapolis.  Minn.,  at 
$6,975.  Eleven  other  companies  bid  on  the 
work. 

Residents  of  the  Sixth  Ward  and  vicinity 
tributary  to  the  proposed  new  bridge  con 
necting  19th  Ave.  South  with  10th  Ave.  south- 
east. Minneapolis,  Minn.,  voted  unanimously 
in  fpvor  of  the  susrsrestion  of  the  Civic  Com- 
mission  that  the  new   bridge  approach  will 


start  near  where  Cedar  Ave.,  14th  Ave.  and 
Second  St.  intersect. 

The  House,  according  to  advices  from 
Washington,  1).  C,  has  authorized  the  Min- 
neapolis, .St.  Paul  &  Sault  Ste.  Marie  R.  R., 
the  Twin  City  and  Lake  Superior  and  the 
Wisconsin  Central  Railroads  to  construct 
bridges  across  the  St.  Croix  River  connecting 
Wisconsin  and  Minnesota. 

Mississippi. 

®The  contracts  for  the  construction  of 
wooden  bridges  in  Tunica  County  were  award- 
ed by  the  commissioners  at  Tunica,  Miss.,  as 
follows:  Beaumont  &  Johnson,  one  bridge 
at  $2.'70  per  lin.  ft.;  C.  J.  Mitchell,  one  bridge 
at  $2.75  1  er  lin.  ft.  and  another  structure  at 
$2.15  per  lin.  ft.:  C.  E.  Emerson,  two  bridges 
at  $2.35  per  lin.  ft.  each. 

Missouri. 

®Stite  Steel  Bridge  and  Concrete  Co.,  St. 
Louis.  Mo.,  has  been  awarded  the  contract  at 
$589  for  constructing  a  concrete  culvert  in 
Fosterburg  Township.    Bids  were  opened  Aug. 

11  by  Frank  Schaum,  Town  Clerk,  Bethalto, 
111. 

The  American  Bridge  Co.,  on  Aug.  15,  sub- 
mitted to  the  Board  of  Public  Improvements, 
St.  Louis,  Mo.,  the  lowest  bid  for  the  steel 
superstructure  of  the  western  approach  to  the 
Municipal  Bridge  at  $426,997.  Other  bids  were: 
King  Bridge  Co,  $477,900;  McClintock,  Mar- 
shall Construction  Co,  $453,000;  Pennsyl- 
vania Steel  Co,  $477,000;  Phoenix  Bridge 
Co,  $545,400;  Fort  Pitt  Bridge  Works,  $489,- 
000.  For  the  masonry  work  under  the  super- 
structure the  Missouri  Valley  Bridge  and  Iron 
Co.  submitted  the  lowest  bid,  $52,097.34. 

Montana. 

®0.  E.  Peppard,  Missoula,  Mont,  has  been 
awarded  two  bridge  contracts  as  follows :  The 
rebuilding  of  the  bridge  across  the  Bitter 
Root  Rh'er  at  Corvallis,  Mont,  at  $1,215  and 
the  construction  of  a  new  combination  bridge 
across  Bitter  Root  River  at  Charlos,  at  $2,040. 

The  new  county  of  Musselshell,  Roundup, 
Mont,  will  construct  immediately  five  steel 
bridges  across  the  Musselshell  River.  The 
structures  will  be  from  96  to  150  ft.  span  and 

12  smaller  steel  bridges  from  30  to  40  ft. 
span.    E.  J.  Parkinson  is  County  Survevor. 

Nebraska. 

Advices  from  Lincoln,  Neb,  state  that  ap- 
plications have  been  made  to  the  state  for  aid 
in  constructing  a  300-ft.  bridge  over  the  Re- 
publican River  one  mile  south  of  Bartley,  Red 
Willow  County.  The  cost  of  the  structure  is 
estimated  at  $9,000. 

City  of  Omaha,  Neb,  recently  instructed  all 
the  railroads  to  build  viaducts  over  their  lines 
in  the  city.  The  Bancroft  St.  bridge,  for 
which  plans  have  already  been  drawn  and  ap- 
proved, will  be  the  first  structure  to  be  built. 
Other  bridges  will  be  at  Nicholas  St,  east  of 
Kith:  on  Locust  St,  east  of  Sherman  Ave, 
and  on  11th  St,  replacing  the  old  viaduct. 
George  W.  Craig  is  City  Engineer. 

Advices  from  Falls  City,  Neb,  state  that 
the  Commissioners  of  Richardson  County  have 
rejected  all  bids  received  for  the  construc- 
tion of  bridges  and  the  work  will  be  readver- 
tised.  Those  who  submitted  bids  are  as  fol- 
lows: H.  T.  Ward  &  Co,  Tecumseh  ;  Western 
Bridge  Co,  Omaha :  John  Giliigan,  Lincoln : 
Empire  Bridge  Co,  Falls  City :  T.  J.  Crom- 
well, Auburn :  Monarch  Engineering  Co.. 
Falls  City. 

New  York. 

•{•Bids  will  be  received  until  ]o  a.  m..  Sept. 
11.  by  Board  of  Supervisors,  Court  House, 
White  Plains,  N.  Y,  for  widening  the  masonry 
1  ridge  over  the  Byram  River  at  Portchester, 
Y.  Harvey  B.  Green  is  Clerk  of  tin 
Board. 

•*»Bids  will  be  received  until  11  a  m,  Sept. 
5.  by  R°ard  of  Water  Supply.  165  Broadway, 
New  York  City,  for  Contract  49,  including 
the  construction  of  two  reinforced  concrete 
.'•rcb  bridges  with  spans  67  ft  6  ins.  and  200 
ft.  respectively,  and  four  reinforced  concrete 
<  ir''er  bridges  having  spans  25  and  36  ft.  with 
three  approaches  in  connection  with  the  new 


system  of  highways  around  Ashokan  reser- 
voir. The  work  is  situated  about  15  miles 
west  of  the  city  of  Kingston,  in  the  town  of 
Olive,  Custer  County,  New  York. 

•{•Bids  will  he  received  until  10  a.  m,  Sept. 
II,  by  Board  of  Supervisors,  Harvey  B.  Green, 
White  Plains,  N.  Y,  Clerk,  for  laying  a  creo- 
soted  wood  block  floor  on  the  Van  Cortlandt 
bridge  over  the  Croton  River  between  the 
towns  of  Ossining  and  Cortlandt. 

®As  noted  in  our  last  issue  Phillips  & 
Pratt  were  awarded  the  contract  for  con- 
structing the  new  concrete  bridge  across 
Racket  River  at  Masena  Springs,  N.  Y.  Other 
bids  were  received  as  follows:  W.  T.  Field, 
Watertown,  N.  Y,  $31,500;  R.  D.  Cooper  & 
Co,  Little  Falls,  N.  Y,  $29,945. 

North  Carolina. 

4*ljids,  estimates  and  specifications  will  be 
received  on  Sept.  6,  by  J.  P.  McMichael, 
Cler<  County  Commissioners,  Went  worth,  N. 
C,  for  repairing  approach  to  Settle's  bridge 
across  Dan  River,  also  for  constructing 
bridges  across  following  streams:  Big  Beaver 
Island  Creek  at  Madison;  Haw  River,  Little 
Troublesome  Creek.  Hogan's  Creek  at  Dal- 
ton's,  Lick  Fork  Creek  at  Ruffin. 

Chio. 

•J^Bids  will  be  received  until  noon,  Sept.  8, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O,  for  the  construction  under 
Specifications  No.  206  of  culverts,  bridges  and 
retaining  walls  on  the  Clough  Creek .  Pike 
from  Batavia  pike  to  county  line  in  Ander- 
son township.    Fred  Dreihs  is  Clerk. 

At  a  recent  meeting  of  the  City  Council  of 
Eellevue,  O,  the  city  attorney  was  instructed 
to  draw  up  an  ordinance  for  the  construction 
of  a  viaduct  over  Mill  Bottoms.  The  taxpay- 
ers' club  decided  to  lend  assistance  possible. 

The  County  Commissioners  of  Cuyahoga 
County,  Cleveland,  O,  have  recently  disposed 
of  $500,000  worth  of  bonds  to  secure  a  site 
for  a  high  level  viaduct  to  be  built  over  the 
Cuyahoga  River  at  Cleveland,  Ohio.  This 
viaduct  will  take  the  place  of  the  present 
bridge,  which  has  been  a  source  of  continual 
annoyance  to  the  traffic  on  account  of  the 
draw-span  at  the  river  channel.  The  present 
draw  is  situated  at  a  bend  of  the  river,  and 
the  600  ft.  ore  boats  frequently  have  trouble 
passing  the  open  draw.  For  many  years  the 
question  of  building  a  high-level  bridge, 
eliminating  the  draw  span,  has  been  agitated, 
but  until  recently  economic  and  political  con- 
ditions have  been  successful  in  defeating  the 
project.  The  City  of  Cleveland  having  failed 
to  obtain  the  necessary  two-thirds  majority 
for  the  bond  issues,  the  county  undertook  to 
build  the  bridge.  As  the  site  is  on  a  county 
mad  and  it  was  necessary  for  the  county  to 
obtain  only  a  majority  vote,  this  method 
seemed  to  promise  a  solution  of  the  problem, 
and  at  an  election  held  last  November  the 
County  was  authorized  to  proceed  with  the 
construction  of  the  bridge.  A  suit  was 
started  to  restrain  the  county  from  building 
the  bridge.  This  was  carried  through  the 
courts  to  the  State  Supreme  Court,  which  de- 
cided in  favor  of  the  county.  Preliminary 
meetings  of  representative  interests  recom- 
mended a  site  which  practically  connects  the 
termini  of  the  present  viaduct.  This  site  is 
on  a  straight  center  line  which  differs  from 
the  present  curved  viaduct.  Preliminary  plans 
have  been  prepared  by  the  county  engineers 
for  a  double  deck  Structure.  The  upper  deck 
carries  a  45-ft.  roadway  and  two  14-ft.  side- 
walks. On  the  lower  deck  provision  has  been 
made  for  six  car  tracks.  The  river  channel 
is  spanned  by  a  steel  arch  of  560  ft.  span 
giving  a  clearance  for  navigation  of  95  ft. 
The  approaches  on  each  side  are  ribbed  steel- 
concrete  arches.  The  total  length  of  the 
bridare  is  3,150  ft.  and  the  estimated  cost,  in- 
cluding the  site,  is  about  $3,000,000.  The  plans 
are  being  nrenared.  under  the  direction  of  the 
County  Engineer.  F.  R.  Lander,  by  the 
County  Bridge  Engineer.  A.  M.  Felgate. 
A  hoard  of  consulting  engineers  has  been 
appointed  to  check  the  design  and  to  co-oper- 
ate with  the  County  Engineer  on  the  cenomic 
and   technical   features    connected    with  the 
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project.  This  board  is  composed  of  Waddell 
&  Harrington,  of  Kansas  City,  Consulting 
Engineers ;  J.  W.  Frazier,  Consulting  En- 
gineer, Cleveland,  Ohio ;  and  F.  W.  Strie- 
binger,  Consulting  Architect,  Cleveland,  Ohio. 

The  Baltimore  &  Ohio  R.  R.  Co.  has 
notified  Service  Director  Sundmaker  of  Cin- 
cinnati, O.,  that  A.  M.  Kinsman,  of  the  road's 
engineering  department,  had  been  assigned  to 
look  after  the  company's  end  in  the  construc- 
tion of  the  Ludlow  Ave.  viaduct. 

The  following  are  the  low  bids  received 
for  work  on  the  Central  Ave.  viaduct  by 
Director  of  Public  Service,  Cleveland,  O., 
Aug.  17 :  The  King  Bridge  Co.,  low  on  the 
new  steel  river  span,  $40,428 ;  The  Republic 
Structural  Iron  Works  Co.,  $19,868.50,  low  on 
the  contract  for  six  track  stringers;  The 
Great  Lakes  Dredge  &  Dock  Co.,  $79,630.50 
on  new  river  pier ;  William  Kupper  Construc- 
tion Co.,  $11,000.50  on  the  rebuilding  of  piers 
39  and  40 ;  The  Capital  Construction  Co.,  $70,- 
002  on  the  repaving  of  the  bridge  with  wood 
block;  Antonio  Glaros,  $4,245  on  the  painting 
of  the  reconstructed  bridge. 

City  Engineer  F.  S.  Shipley,  Cincinnati,  O., 
has  reported,  after  an  inspection  of  all  city 
bridges,  that  it  will  require  an  expenditure  of 
approximately  $500,000  to  place  all  the  struc- 
tures in  good  repair. 

The  Northern  Ohio  Traction  &  Light  Co. 
has  purchased  land  and  is  completing  plans 
for  a  high  level  bridge  at  North  Hill,  to  be 
built  in  conjunction  with  the  Baltimore  & 
Ohio,  shortening  the  distance  to  Cuyahoga 
Falls.  Charles  Currie,  Akron,  O.,  is  General 
Manager  of  the  company. 

Oklahoma. 

®The  Board  of  Muskogee  County,  Musko- 
gee, Okla.,  has  awarded  the  contract  for  the 
construction  of  two  county  steel  bridges,  one 
on  Elk  Creek  near  Oktaha  and  the  other  on 
Coody's  Creek,  to  the  Vincennes  Bridge  Co., 
Vincennes,  Ind.,  at  $1,800. 

®Board  of  Tulsa  County  Commissioners, 
Tulsa,  Okla.,  at  a  recent  meeting  awarded  the 
contract  for  the  construction  of  the  dirt  fills 
to  the  north  approach  of  the  bridge  over  the 
Arkansas  River  at  Bixby,  including  5,500  cu. 
yds.  to  David  Ivens  at  10  cts.  per  cu.  yd. 

Advices  from  Muskogee,  Okla.,  state  that 
Charles  Haskell  and  Associates  are  waiting 
action  by  President  Taft  upon  the  Muskogee 
and  Fort  Gibson  bridge  bill,  which  recently 
passed  Congress.  If  signed  the  company, 
which  was  recently  chartered  at  Oklahoma 
City,  Okla.,  will  proceed  with  the  construc- 
tion of  a  bridge  over  the  Arkansas  River  at 
once. 

Oregon. 

The  County  Court,  Jacksonville,  Ore.,  has 
accepted  the  plans  prepared  by  engineers  for 
the  construction  of  the  $30,000  bridge  across 
Bear  Creek  in  Medford,  Ore.  The  new 
structure  which  will  replace  the  old  bridge  on 


Main  St.,  will  be  of  reinforced  concrete  239 
ft.  long. 

A  meeting  was  recently  held  at  Newberg, 
Ore.,  to  discuss  the  proposition  of  construct- 
ing a  new  bridge  across  the  Willamette  River 
at  that  city  on  the  proposed  Portland- Yamhill 
County  road.  The  Commissioners  of  the 
county  have  offered  to  furnish  $90,000  toward 
the  necessary  expenditure. 

City  Engineer  Tom  Hurlburt,  Portland, 
Ore.,  has  plans  under  preparation  for  the.  ap- 
proach to  the  new  steel  bridge  on  Larabee 
St.,  from  Holladay  Ave.  to  Oregon  St. 

Pennsylvania. 

4«Bids  are  asked  until  10  a.  m.,  Sept.  14, 
by  A.  L.  Rhoads,  County  Controller,  Reading, 
Pa.,  for  building  a  reinforced  concrete  viaduct 
over  the  Schuylkill  River  at  Penn  St.,  Read- 
ing. The  structure  will  be  1,350  ft.  long,  80 
ft.  wide  and  will  be  composed  of  nine  48-ft. 
arches  and  five  110-ft.  arches,  and  retaining 
walls.  Chas.  F.  Sanders,  Reading,  is  County 
Engineer.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

The  Baltimore  &  Ohio  R.  R.  Co.,  accord- 
ing to  reports,  will  construct  a  new  bridge  at 
Coal  Center,  Pa.  The  improvement  is  made 
necessary  by  the  construction  of  the  new  line 
to  that  point.  J.  C.  Bland,  Pittsburgh,  Pa.,  is 
Engineer  of  Bridges. 

The  Cumberland  Valley  R.  R.  Co.  has 
preparations  under  way  for  the  construction 
of  the  proposed  steel  viaduct  in  Chambers- 
burg,  Pa.  The  cost  of  the  work  is  estimated 
at  approximately  $80,000.  G.  C.  Koons,  Cham- 
bersburg,  Pa.,  is  Chief  Engineer  of  the  rail- 
road company. 

Borough  of  Monessen,  Pa.,  has  employed 
the  firm  of  Chester  &  Fleming,  Consulting 
Engineers,  Pittsburgh,  Pa.,  to  prepare  plans 
and  specifications  for  the  construction  of  a 
reinforced  concrete  viaduct  to  span  a  deep 
gorge  in  the  Borough  limits.  The  structure 
will  probably  be  a  reinforced  concrete  arch 
bridge  of  150  ft.  span  and  will  be  constructed 
in  the  near  future. 

Texas. 

•J«Bids  are  asked  until  4  p.  m.,  Sept.  1,  by 
B.  F.  Ayers,  Chairman  Commissioners,  Gal- 
veston County  Drainage  District  No.  2,  La 
Marque,  Tex.,  for  constructing  25  to  40  small 
timber  bridges.  E.  N.  Sanctuary,  Galveston, 
rex.,  is  Engineer. 

The  Limestone  County  Commissioners 
Court,  Groesbeck,  Texas,  has  appropriated  a 
fund  for  the  construction  of  a  concrete  bridge 
across  the  Navasota  River  below  Jacks  Creek. 
The  Committee  of  the  Former  Confederates 
at  a  reunion  at  Jacks  Creek  voted  to  ap- 
propriate $900  toward  the  structure. 

It  is  rumored  in  Rogersville,  Tenn.,  that 
Hawkins  and  Sullivan  Counties  will  jointly 
build  a  bridge  at  Rotherwood  near  Kings- 
port.    Nothing  definite  can  be  obtained  as  yet. 


Board  of  Engineers  representing  the  rail- 
roads that  will  build  the  new  viaduct  on  Mc- 
Callie  Ave.,  Chattanooga,  Tenn.,  has  chosen 
W.  J.  Watson,  Cleveland,  O.,  as  Supervising 
Engineer  and  he  visited  Chattanooga  the  14th 
and  15th  of  Aug.  obtaining  the  necessary  data 
for  preparing  designs  which  he  hopes  to  have 
ready  by  the  middle  of  September.  The  de- 
sign will  then  be  adopted  and  detail  plans  pre- 
pared by  the  first  of  October.  It  is  hoped  to 
have  foundations  completed  before  the  severe 
cold  weather  makes  concrete  work  inadvisable. 
The  cost  of  the  improvement  is  estimated  at 
$100,000. 

Utah. 

The  City  Council  of  Salt  Lake  City,  Utah, 
has  accepted  the  terms  of  the  Denver  &  Rio 
Grande  R.  R.  company's  proposition  to  build 
a  viaduct  on  Fifth  South  at  once  and  another 
on  Seventh  South  within  the  next  two  years. 
C.  A.  Blake,  Salt  Lake  City,  Utah,  is  Division 
Engineer  of  the  company. 

West  Virginia. 

®Board  of  Marshall  County  Commissioners 
at  Moundsville,  W.  Va.,  received  bids  ranging 
from  $505  to  $1,100  for  the  construction  of  a 
steel  girder  bridge  over  Boggs  Run  about  Yz 
mile  above  the  school  house.  The  contract 
was  awarded  to  R.  J.  McFadden,  Mounds- 
ville, W.  Va.,  who  was  lowest  bidder. 

Wisconsin. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Aug.  28,  by  Department  of  Public  Works,  H. 
E.  Briggs,  Commissioner,  Milwaukee,  Wis.,  for 
the  construction  of  a  reinforced  concrete  high- 
way bridge  across  the  Kinnickinnic  River  at 
the  intersection  of  5th  Ave.,  in  the  14th  Ward 
of  the  city  of  Milwaukee,  according  to  plans 
and  specifications  on  file  in  the  office  of  the 
Department  of  Public  Works. 

A  movement  is  on  foot  toward  securing  the 
construction  of  a  bridge  across  the  Milwaukee 
River  at  Mason  St.  in  Milwaukee,  Wis.  It 
is  probable  that  a  petition  will  be  filled  with 
the  common  council  asking  for  the  improve- 
ment. 

Canada. 

®The  contract  for  the  construction  of  two 
steel  bridges  was  let  recently  to  Joseph  Clif- 
ford. One  structure  over  Snake  Creek,  10th 
concession,  Elderslie,  at  $850,  and  the  other 
on  the  county  line,  7th  concession,  Elderslie, 
at  $720.  Bids  were  opened  by  S.  K.  Ewart, 
Chesley  P.  O.,  Canada,  Aug.  3. 

®Mueller  &  Taylor,  Vancouver,  B.  C,  have 
been  awarded  the  contract  for  the  erection  of 
13  concrete  bridges  between  Westminster 
Junction  and  Mission  for  the  Canadian  Pa- 
cific Ry.  The  work  consists  of  8  concrete 
culverts,  one  concrete  arch  bridge  and  con- 
crete abutments  for  four  bridges  and  two  30 
ft.  and  two  40  ft.  span  structures.  The  bridges 
will  accommodate  double  tracks. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

®The  City  Commissioners  of  Birmingham, 
Ala.,  have  awarded  the  following  contracts 
for  street  work :  Guttering,  curbing  and 
sidewalks  on  Chelan  St..  H.  N.  Bowdry,  $2,960; 
bituminous  macadam  in  Phelan  St.,  H.  N. 
I'.owdry.  $2,942;  guttering,  side  curbing  and 
I'U  walking  West  End  to  C.  M.  Burkhalter, 
$4,714;  guttering,  curbing  and  sidewalking  in 
i!m  southern  section  of  the  city,  C.  M.  Burk- 
halter, $2,3511 

A  survey  being  made  for  the  public  road 
from  Guin,  Ala.,  in  the  direction  of  Hamilton, 
on  which  the  state  and  county  appropriations 
will  be  spent,  amounting  to  $6,000. 

Arkansas. 

•J»Bid     will  be  received  until  2  p.   Ill,  Sept 

I  1       W  C.  Foster,  Secy,  of  Improvement  Dis- 
•;>,    180,  Gaines  St.,  at  the  office  of  the 
Mayor,  Little  Rock,  Ark.,  for  the  construc- 


tion of  29  blocks  of  asphalt  pavement.  Plans 
and  specifications  are  on  file  at  the  office  of 
Ford  &  MacCrea,  340  Gazette  Bldg.,  Little 
Rock,  Ark.,  Engineers. 

4»Bida  are  asked  until  2:30  p.  m„  Aug.  29, 
by  C.  J.  Kramer,  President  Oakland  Cemcterv 
Hoard.  Little  Rock,  Ark.,  for  laying  3,000  ft. 
of  curb  guttering. 

The  city  council  of  Pine  Bluff,  Ark.,  has 
organized  a  district  to  pave  with  crcosotcd 
wood  blocks  the  streets  leading  to  Bellwood 
rcmcntcry,  about  13  blocks.  Specifications 
and  plans  will  be  ready  about  Sept  I5tli  Will 
J  I'arkes,  Pine  HlulT,  is  engineer.  Win. 
Nichol,  chairman,  M  Silbernagle,  secretary 
commissioners 

California. 

The  Supervisors  of  Glenn  County,  Willows 
Cal.,  have  ordered  an  election  for  Sept  12. 
for  the  purpose  of  voting  on  the  issuance  of 


bonds  in  the  sum  of  $450,000  for  the  building 
of  roads  and  bridges.  Of  the  total  $290,000 
will  be  used  for  road  purposes  and  the  bal- 
ance of  $160,000  for  building  bridges.  L.  C. 
Stiles  is  County  Surveyor. 

The  Board  of  Supervisors  of  Butte  County, 
Oroville,  Cal.,  has  inaugurated  a  campaign 
for  a  $500,000  bond  election  for  good  roads. 

Advices  from  Livermore,  Cal.,  state  that 
the  taxpayers  of  the  Sunol  district  have  peti- 
tioned the  Supervisors,  Oakland,  to  build  and 
maintain  a  road  through  the  Niles  canyon. 

Plans  have  been  formulated  for  the  con- 
struction of  a  now  highway  from  South  San 
Francisco  through  Tanforan  and  San  Bruno 
parks,  to  connect  with  the  main  county  road 
it  a  point  north  of  Uncle  Tom's  Cabin.  Fred 
("unnmnham  of  South  San  Francisco  has  se- 
emed cnie  half  of  the  right  of  way. 

The  Hum. is  ("miulv  Board  of  Supervisors, 
Quincy,  Cal.,  has  ordered  the  County  Sur- 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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veyor  to  make  a  survey  of  the  proposed  wid- 
ening of  the  Greenville  road  between  Keddie 
and  Arlington,  and  submit  figures  as  to  the 
cost. 

Colorado. 

The  Board  of  County  Commissioners,  Hol- 
yoke,  Colo.,  has  secured  from  the  state  high- 
way commission  the  promise  of  $1,000  state 
funds  to  be  used  on  the  state  road  through 
the  county  this  year. 

Boulder  County  Surveyor  Dietrich  is  mak- 
ing estimates  on  the  cost  of  some  three 
miles  of  road  on  the  Jimtown  road,  near  the 
John  Jay  mine  to  the  Ward  Allenspark  road, 
thereby  making  a  direct  road  between  Ward 
and  Jamestown.    Boulder  is  the  county  seat. 

Florida. 

•J«Bids  will  be  received  until  Sept.  1,  by  the 
Board  of  County  Commissioners,  Jackson- 
ville, Fla.,  for  the  grading  of  Pearl  St.  boule- 
vard from  Lem  Turner  Road  to  Trout  Creek. 

•J«Bids  are  asked  until  Sept.  5  by  Philip 
Prioleau,  City  Engineer.  Jacksonville,  Fla., 
for  23,268  sq.  yds.  of  repaying  on  Bay  St. 

®The  Board  of  County  Commissioners  at 
Jacksonville,  Fla.,  has  awarded  the  contract 
for  paving  64th  St.,  from  Lake  Shore  Drive 
to  St.  Johns  Ave.,  approximately  4,200  lin.  ft., 
to  George  R.  Foster  for  $0.89  per  sq.  yd. 

Georgia. 

At  a  recent  meeting  of  the  Chattanooga-to- 
Atlanta  road  committee  in  Ringgold,  Ga.,  it 
was  decided  to  appoint  an  expert  road  man 
to  superintend  the  construction  of  the  road 
from  Ringgold  to  the  Stone  church,  which  is 
situated  about  midway  between  Ringgold  and 
the  Whitfield  County  line. 

Idaho. 

•f*Bids  will  be  received  until  Sept.  6,  by  City 
Clerk  C.  F.  Leland,  Lewiston,  Idaho,  for  19,- 
000  sq.  yds.  of  hard  surface  paving. 

Illinois. 

4*Bids  will  be  received  until  10  a.  m.,  Aug. 
28,  by  Board  of  Local  Improvements,  William 
S.  Welch,  Clerk,  Joliet,  111.,  for  the  construe 
tion  of  improvement  of  D.ewey  Ave.,  by  con- 
structing limestone  macadam  pavement  there- 
on.   H.  Stevens  is  City  Engineer. 

•J*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Aug.  26,  for  furnishing  and 
delivering  to  the  city  100,000  gals,  bituminous 
binder,  suitable  for  binding  2  ins.  of  stone  by 
the  penetration  method.  Bidders  must  sub- 
mit with  the  proposal  the  name  of  binder  to 
be  furnished;  cash  or  certified  check  for  $100 
must  accompany  proposal. 

•J«Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Cicero,  111.,  until  8 
o'clock  p.  m.,  Aug.  28,  for  paving  48th  Ave., 
from  12th  St.  to  22nd  St.  with  brick.  Cash 
or  certified  check  for  10  per  cent  of  pro- 
posal must  accompany  bid.  Jno.  J.  Forest  is 
secretary  of  the  board. 

®E.  A.  Furry  has  been  awarded  the  con- 
tract in  the  city  of  Peoria,  111.,  for  the  paving 
of  Eaton  St.,  from  Adams  to  Water  for 
$6,844,  and  for  the  paving  of  North  Bourland 
from  Main  to  Russell  St    for  $2,471. 

®Bids  were  opened  Aug.  10  by  J.  W.  Mc- 
Donald, president  Board  of  Local  Improve- 
ments, Sterling,  111.,  for  paving,  the  contract 
being  let  to  Rousrk  &  Ridge,  Sterling,  at  the 
following  bid:  Paving  on  8th  Ave.,  $1.31  per 
sq.  yd.;  on  11th  St.,  $1.33  per  sq.  yd.;  Baird 
and  24th  St.,  $1.34  per  sq.  yds.  Purington 
brick  No.  1  will  be  used. 

Following  are  the  low  bids  received  Aug.  9 
by  the  Board  of  Local  Improvements,  Chi- 
cago, III.,  E.  J.  Glackin,  secretary,  for  paving 
a  number  of  streets :  Belle  Plaine  Ave.,  3,700 
sq.  yds.  asphalt,  $7,810,  American  Asphalt 
Paving  Co.;  Chamber  of  Commerce  Bldg., 
Chicago;  California  Ave.,  10,040  sq.  yds.  cre- 
osoted  block,  $36,035,  The  Ryan  Co.,  Stock 
Exchange  Bldg.,  Chicago:  Clark  St.,  5,000 
sq.  yds.  creosoted  block,  $21,510,  Win.  Kis- 
sack,  133  W.  Washington  St. ;  Dearborn  St., 
1,400  sq.  yds.  creosoted  block,  $6,183,  Ameri- 
can Asphalt  Paving  Co.;  Devon  Ave.,  7,250 
sq.  yds.  brick,  $19,322,  The  Ryan  Co. ;  51st 


St.,  23,200  sq.  yds.  No.  1  granite  block,  $80,- 
999,  Ready  &  Callahan  Co.,  47th  and  Halsted 
St.;  Harrison  St.,  14,000  sq.  yds.  brick,  $36,- 
025,  Standard  Paving  Co.,  1101  S.  48th  Ave. ; 
Lincoln  Ave.,  11,710  sq.  yds.  No.  1  granite 
blocks,  $43,852,  The  Ryan  Co.;  Madison  St., 
34,000  sq.  yds.,  brick,  $85,310,  Standard  Pav- 
ing Co. ;  Morrison  St.,  6,600  sq.  yds.  asphalt, 
$14,700,  American  Asphalt  Paving  Co.;  Mar- 
quette Ave.,  5,460  sq.  yds.  asphalt,  $13,976, 
American  Asphalt  Paving  Co. ;  Mozart  St., 
8,225  sq.  yds.  asphalt,  $18,713,  R.  F.  Conway 
Co.,  Chamber  of  Commerce  Bldg.;  Prairie 
Ave.,  14,210  sq.  yds.  asphalt,  R.  Flownay 
Co.;  Randolph  St.,  State  to  Clark,  2,500  sq. 
yds.  creosoted  blocks,  $10,551,  C.  W.  Kissack ; 
Randolph  St.,  La  Salle  St.  to  Fifth  Ave., 
1,200  sq.  yds.  creosoted  blocks,  $5,010,  C.  W. 
Kissack ;  Soult  St.,  980  sq.  yds.  asphalt, 
$2,329,  American  Asphalt  Paving  Co.;  St. 
Laurence  Ave.,  10,240  sq.  yds.  asphalt,  $21,- 
787,  American  Asphalt  Paving 'Co. ;  12th  St., 
5,700  sq.  yds.  brick,  $15,445,  Standard  Paving 
Co. ;  Vincennes  Road,  41,510  sq.  yds.  brick, 
$102,675,  Calumet  Coal  &  Teaming  Co.,  2926 
E.  95th  St.,  Chicago ;  Wabash  Ave.,  54,890  sq. 
yds.  asphalt,  $101,552,  American  Asphalt  Pav- 
ing Co. ;  Washington  Ave.,  3,500  sq.  yds.  as- 
phalt, $7,922,  Standard  Paving  Co.;  Belmont 
Ave.,  430  sq.  yds.  macadam,  $672,  Central 
Paving  Co.,  179  W.  Washington  St. ;  alley, 
Drexel  Ave.,  etc.,  1,462  sq.  yds.  brick,  $4,014, 
Jas.  A.  Sackley  Co.,  Chamber  of  Commerce 
Bldg.,  Chicago ;  alley,  Halsted  St.,  etc.,  600  sq. 
yds.  brick,  $1,780,  Jno.  A.  McGarry  Co., 
Teutonic  Bldg.,  Chicago ;  alley,  Barber  St., 
etc.,  600  sq.  yds.  brick,  $1,798,  Central  Paving 
Co.  Prices  bid  include  curb  and  gutter,  sub 
grade,  concrete  foundation,  manhole  and  catch 
basins,  construction  and  adjustment  and  guar- 
antees as  specified.  Jno.  B.  Hayes  is  Chief 
Clerk  of  paving  division. 

State  Highway  Engineer  A.  N.  Johnson  of 
Illinois  has  suggested  a  $100,000  macadamized 
roadway  between  Elgin  and  Chicago  construc- 
ted by  the  engineering  department  of  the  state, 
to  the  officials  of  the  Elgin  Automobile  Road 
Race  Association  and  the  Elgin  Commercial 
Club. 

City  Engineer  R.  J.  Canterbury  of  Peoria. 
111.,  has  estimated  the  cost  of  the  proposed 
paving  of  Liberty  St.,  with  creosote  wood 
block  at  about  $14,000. 

Public  improvements  estimated  at  over  $180,- 
000  are  contemplated  in  the  plans  of  the 
Board  of  Local  Improvements  of  Rockford, 
111.  The  board  has  approved  the  estimate 
on  the  proposed  brick  paving  of  streets  in  and 
near  the  business  section.  The  estimate  is 
$77,700.  The  streets  to  be  paved  together  with 
the  estimate  of  cost  is  as  follows :  Madison 
St,  from  State  to  Jefferson,  $9,270;  Water 
St,  from  State  to  Jefferson,  $10,132;  Court 
St,  from  State  to  Chestnut  and  Elm  St,  from 
Court  to  Church,  $11,776;  Elm  St,  from  Main 
to  Church,  $3,815 ;  Wyman  St,  from  Chest- 
nut to  State,  $5,126;  Chestnut  St,  from  Wy- 
man to  the  bridge,  $3,323;  Wyman  St,  from 
State  to  Mulberry,  Mulberry  St,  from  Wyman 
to  Church,  and  Church  St,  from  State  to 
Peach,  $17,788;  Walnut  St,  from  river  to 
Madison  St,  Madison  St,  from  Walnut  to 
State  and  Water  St,  from  Walnut  to  State, 
$15,734. 

Indiana. 

•J»Bids  will  be  received  until  10  a.  m,  Aug. 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Laurel  St.  by 
curbing  the  outer  edges  of  the  roadway  from 
the  south  property  line  of  Orange  St.  to  the 
north  property  line  of  Cottage  Ave. 

•f»Bids  will  be  received  until  10  a.  m,  Aug. 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Napoleon  St. 
by  grading  and  paving  the  sidewalks  from  the 
north  curb  line  of  Raymond  St.  to  the  south 
cement  walk  of  LeGrande  Ave. 

•f»Bids  will  be  received  until  10  a.  m,  Aug. 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Napoleon  St. 
from  the  north  property  line  of  Raymond  St. 
to  the  south  property  line  of  LeGrande  Ave, 
by  grading  and  graveling  and  rolling  the 
roadway. 


■{•Bids  will  be  received  until  10  a.  m,  Aug. 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  grading,  graveling  and  rolling 
the  roadway  of  Garfield  Drive  from  the  west 
curb  line  of  Shelby  St.  to  the  west  property 
line  of  New  St. 

*J*Bids  will  be  received  until  10  a.  m,  Aug. 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  grading  and  paving  of  the  side- 
walks on  LeGrande  Ave.  from  the  east  prop- 
erty line  of  Meridian  St.  to  the  west  property 
line  of  Madison  Ave. 

•J-Bids  will  be  received  until  10  a.  m,  Aug. 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Grande  Ave.  by 
grading,  graveling  and  improving  the  roadway 
from  the  east  property  line  of  Meridian  St. 
to  the  west  property  line  of  Madison  Ave. 

4*Bids  will  be  received  until  10  a.  m,  Aug. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  grading  and  paving  the  sidewalks  on 
Shepard  St.  from  the  north  property  line  of 
Morris  St.  to  the  north  curb  line  Lambert 
St,  east  side,  to  the  south  property  line  of 
Lambert  St,  west  side. 

*J*Bids  will  be  received  until  10  a.  m,  Aug. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  grading  and  paving  the  sidewalks  on 
Woodlawn  drive  from  the  north  curb  line  of 
Washington  St.  to  the  south  property  line  of 
Ohio  St. 

•J«Bids  will  be  received  until  10  a.  m,  Aug. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  grading,  graveling  and  rolling  of 
the  roadway  of  Vermont  St.  from  east  prop- 
erty line  of  second  alley  east  of  LaSalle  St. 

•j-Bids  will  be  received  until  10  a.  m,  Aug. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  grading  and  paving  of  the  side- 
walks on  Pennsylvania  St.  from  the  north 
property  line  of  first  alley  north  of  Schiller 
St.  running  west. 

•J«Bids  will  be  received  until  10  a.  m,  Aug. 
25,  by  Board  of  Public  Works,  -Indianapolis, 
Ind,  for  the  improvement  of  Pennsylvania  St. 
from  the  north  property  line  of  Raymond  St. 
to  the  north  property  line  first  alley  north 
of  Schiller  St.  running  west,  by  grading,  grav- 
eling and  rolling  the  roadway. 

•J«Bids  will  be  received  until  10  a.  m,  Sept. 
7,  by  Board  of  Wabash  and  Kosciusko  Coun- 
ties Commissioners,  Wabash,  Ind,  for  the 
construction  of  a  gravel  road  on  county  line. 
J.  P.  Noftzger  is  County  Auditor. 

•J«Bids  will  be  received  until  10  a.  m,  Sept. 
7,  by  Board  of  Wabash  County  Commission- 
ers. Wabash.  Ind,  for  the  construction  of  a 
highway  in  Chester  township.  J.  P.  Noftzger 
is  County  Auditor. 

4*Bids  will  be  received  until  10  a.  m,  Sept. 
7,  by  Board  of  Vermillion  County  Commis- 
sioners, Newport,  Ind,  for  the  construction 
of  two  gravel  roads  in  Helt  township.  H.  T. 
Payne  is  County  Auditor. 

4«Bids  will  be  received  until  noon.  Sept.  6, 
bv  Board  of  White  County  Commissioners, 
Monticello,  Ind,  for  the  construction  of  one 
road  in  Big  Creek  township  and  a  stone  and 
gravel  road  in  Cass  township.  A.  G.  Fisher 
is  County  Auditor. 

4«Bids  will  be  received  until  10  a.  m..  Sept. 
5,  by  Board  of  Cass  County  Commissioners. 
Logansport,  Ind,  for  the  construction  of  two 
macadam  roads  in  Harrison  tcvnship.  J.  E. 
Wnllnce  is  County  Auditor. 

•?«Bids  will  be  received  until  1  p.  m,  Sept. 
5,  by  Board  of  Jefferson  County  Commission- 
ers, Madison,  Tnd,  for  the  construction  of  a 
gravel  road  on  line  between  Republican  and 
Graham  townships.  A.  M.  Taff  is  County 
Auditor. 

•f»Bids  will  he  received  until  2  p.  m,  Sept. 
5,  by  Board  of  Harrison  County  Commission- 
ers,  Corydon,  Ind..  for-  the  construction  of 
grave1   roads  in   Webster  and  Boone  town 
shins.    W.  Taylor  is  County  Auditor. 

•f*Bids  will  be  received  until  Sept.  5.  by 
Board  of  Knox  County  Commissioners.  Vin- 
cennes, Ind,  for  the  construction  of  gravel 
ronr's.    J.  T  Scott  is  County  Auditor. 

4«Bids  will  be  received  until  lf>  a.  m„  Sept. 
5,  bv  Board  of  Wells  County  Commissioners. 
Bluffton.  Ind,  for  the  construction  of  stone 
roads  in  Lancaster,  Jefferson  and  Chester 
townships.    O.  D.  Garrett  is  County  Auditor. 


♦J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
5,  by  Board  of  Greene  County  Commissioners, 
Bloomfield,  Ind.,  for  the  construction  of  mac- 
adamized roads  in  Richland  and  Jackson 
townships.  Caswell  H.  Jennings  is  County 
Auditor. 

•{•Bids  will  be  received  until  noon,  Sept.  5, 
by  Board  of  County  Commissioners,  Wina- 
mac,  Ind.,  for  the  construction  of  three  roads 
in  Pulaski  County.  W.  E.  Muchensburg  is 
Count}-  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
5,  by  Board  of  Crawford  County  Commission- 
ers, English,  Ind.,  for  the  construction  of  a 
pike  road.    J.  Evan  Jones  is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Sept. 
4,  by  Board  of  Newton  County  Commission- 
ers, Kentland,  Ind.,  for  the  construction  of  a 
macadam  road  in  Jefferson  township.  E.  R. 
Brigham  is  County  Auditor. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
4,  by  Board  of  Jennings  County  Commission- 
ers, Vernon,  Ind.,  for  the  construction  of  a 
pike  road  on  line  between  Spencer  and  Geneva 
townships.    M.  W.  Brogan  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
4,  by  Board  of  Ruch  County  Commissioners, 
Rushville,  Ind.,  for  the  construction  of  macad- 
am roads  in  Posey,  Rushville,  Noble  and  Jack- 
son townships.   J.  M.  Stone  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
4,  by  Board  of  Porter  County  Commissioners, 
Valparaiso,  Ind.,  for  the  construction  of  two 
gravel  roads.  C.  A.  Blachly  is  County 
Auditor. 

•{•Bids  will  be  received  until  1 :30  p.  m., 
Sept.  4,  by  Board  of  Washington  County  Com- 
missioners at  Salem,  Ind.,  for  the  construction 
of  a  road  in  Washington  township.  F.  S. 
Munkelt  is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Sept. 
4,  by  Board  of  Decatur  County  Commission- 
ers, Greensburg,  Ind.,  for  the  construction  of 
a  macadam  road  in  Clinton  township.  F.  E. 
Ryan  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
4,  by  Board  of  Adams  County  Commissioners, 
Decatur,  Ind.,  for  the  construction  of  a  macad- 
amized road  in  Monroe  township.  H.  S. 
Michaud  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  by 
Board  of  Huntington  County  Commissioners, 
Huntington,  Ind.,  for  the  construction  of  a 
highway  in  Dallas  township.  J.  W.  Weaver  is 
County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
31,  by  Board  of  Hancock  and  Henry  County 
Commissioners,  Greenfield,  Ind.,  for  the  con- 
struction of  a  highway  on  the  line  between 
the  counties.  C.  H.  Troy  is  Auditor  of  Han- 
cock County. 

®Bids  were  opened  Aug.  15  by  Thos.  S. 
Cauley,  City  Clerk,  Rushville,  Ind.,  for  con- 
structing a  number  of  concrete  walks,  the 
contract  being  awarded  to  Wm.  E.  Bolt,  Cy- 
clone, Ind.,  at  $4,093. 

®The  Board  of  Commissioners  of  Cass 
County,  Indiana,  J.  E.  Wallace,  Auditor,  Lo- 
gansport,  awarded  the  following  contract  at 
its  August,  1911,  term:  James  W.  Gray,  road 
in  Jefferson  township  to  H.  A.  Barnes  &  Son, 
Transport,  Ind.,  for  $8,978:  the  James  M. 
Gotner  road  in  Tipton  township  to  the  same 
bidder  for  $8,845.  William  Riley  road  in  Tip- 
ton and  Washington  townships  to  K.  E. 
Barnard,  Delphi,  Ind.,  for  $4,368.  James  M. 
Stevens  road  in  Harrison  township  to  Martin 

McHale,  Logansport,  Ind..  for  $16,200,  also 

the  Lewis  road  in  Noble  township  for  $10,587. 
James  barlow  road  if]  N'oble  township,  to 
Barnes  X  ('rand,  Logansport,  Ind.,  for  $13,801, 
Ira  Coiner  road  in  Noble  township,  to  Brown 
ing  K-  Shafcr,  Royal  Center,  Ind.,  for  $12,600, 
All  bridge  and  concrete  work  was  awarded  to 
Samuel  Cotncr,  Logansport,  Ind. 

®The  County  Commissioners  at  Danville, 
Ind.,  have  awarded  the  contract  for  the  con 
struction  of   four  roads  in  Center  township, 
under   the  three  mile  law,  to  Ceo.  T  Miller 
of  I  ebaiion  for  $24,994 

r,/|  lie   Hoard  of    Public   Works  of  Kvaus 

villc,  ind,  has  awarded  the  contract  for  the 
improvement  of  Gum  St.,  between  Eighth 

St.,  and  KentUck)  Ave,  to  the  Western  Con- 
struction Co,  at  $195  per  si|    yd    for  Trin- 


idad lake  asphalt,  $0.43  for  curb  and  $0.30  for 
margin. 

®A  contract  for  paving  Talbott  Ave.,  from 
28th  St.  to  30th  St.,  with  asphalt,  has  been 
awarded  by  the  Board  of  Public  Works  of 
Indianapolis,  Ind.,  to  the  Union  Asphalt 
Construction  Co. 

®The  Board  of  Public  Works  of  Terre 
Haute,  Ind.,  has  awarded  the  contract  for  the 
construction  of  a  brick  pavement,  curb  and 
gutter  in  Plum  St.,  to  the  Greenleaf  Construc- 
tion Co.,  for  $2,324. 

®The  Commissioners'  Court  of  Randolph 
County,  Winchester,  Ind.,  has  awarded  the 
following  contracts  for  the  construction  of  11 
roads:  J.  W.  Mangas,  Union  City,  D.  D. 
Warren,  et  al.,  and  the  J.  D.  Gettinger  road : 
Grant  Johnson  of  Lynn,  James  A.  Jordan 
road,  the  William  Hutchens  road,  E.  E.  Hin- 
shaw  road  and  the  C.  D.  Medsker  road ;  The 
Indiana  Stone  Co.,  of  Ingalls,  David  L.  Har- 
ris road,  the  Harvey  Bowman  road  and  the 
Hiram  C.  Frazee  road;  Tripeer  &  Son  of 
Peru,  the  J.  W.  Cotton  improvement,  the 
Greenville  pike  from  South  St.  to  Washing- 
ton St.,  whence  it  goes  east  on  Washington 
to  Hickory,  then  north  to  North,  down  North 
to  Union  and  north  on  Union  to  the  railroad. 

No  bids  were  received  Aug.  15  by  City 
Council  of  Shelbyville,  Ind.,  for  construction 
of  combined  curb  and  gutter  in  Walker  St.  L. 
E.  Webb  is  City  Clerk. 

Iowa. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
26,  by  City  Clerk,  Sioux  City,  la.,  for  grad- 
ing library  site  at  northeast  corner  of  Sixth 
and  Jackson  Sts.  Plans  and  specifications 
may  be  seen  at  the  office  of  City  Engineer. 

®The  City  Council  of  Eldora,  la.,  has 
awarded  the  contract  for  four  blocks  of  ce- 
ment concrete  paving  to  Dearborn  &  Jack- 
son of  Cedar  Rapids,  la.,  for  $1.30  per  sq.  yd. 
for  paving  and  $0.40  per  lin.  ft.  for  curbing. 
The  work  is  to  be  finished  by  Oct.  15. 

The  City  Council  of  Oskaloosa,  la.,  has 
passed  resolutions  to  pave  South  Sixth  St., 
between  First  and  Third  Aves. ;  North  A  St., 
from  High  Ave.,  to  A  Ave.,  and  to  repave  or 
to  repair  the  paving  on  High  Ave.,  west  and 
First  Ave.,  west  between  Market  St.  and  the 
Iowa  Central  tracks. 

The  City  Council  of  Chariton,  Ia„  has  re- 
jected the  two  bids  recently  received  for  the 
paving  of  the  alleys  near  the  square  with  con- 
crete, as  being  too  high.  New  bids  will  be 
asked  with  different  specifications. 

Kansas. 

The  counties  of  Shawnee  and  Osage,  Kan., 
contemplate  uniting  in  the  construction  of  a 
new  north  and  south  road  from  Topeka  to 
Lyndon,  about  30  miles. 

Kentucky. 

•{•Bids  are  asked  until  It)  a.  m.,  Sept.  5,  by- 
Hoard  of  Public  Works  of  Paducah,  Ky.,  for 
the  construction  of  30,387  sq.  ft.  concrete 
sidewalks,  2,090  sq.  ft.  concrete  driveways, 
4,928  ft.  concrete  gutters,  5,133  ft.  granite 
curbing  and  1,140  ft.  cast  iron  drain  pipe.  L. 
A.  Washington  is  City  Engineer.  Official 
advertisement  will  be  found  elsewhere  in  this 

issue. 

®Tbe  Capital  City  Construction  Co.  of 
Nashville,  Tenn.,  has  been  awarded  the  con- 
tract in  Henderson,  Ky.,  for  the  construc- 
tion of  about  five  miles  of  curb  nutter  and 
sidewalk   lor  approximately  $28,000. 

Louisiana. 

®The  City  Council  of  Mansfield,   La.,  has 
awarded  a  contract    for  four   miles  of  con 
Crete   lidewalkl  to   K    L.  Andrews  of  Alex- 
andria  for  $U.I2V$i  per  s(|  ft       The  total  cost 
w  ill  be  about  $1  I,  

®Town  Council  of  Hammond,  La,  has 
awarded  the  contract  for  the  construction  of 

QWl  miles  of  concrete  sidewalks  to   Mr  Re\ 
nobis,  Iteaumont,  lex.  at  90  CtH   per  yd 

The  Hoard  of  rrade  of  Baton  Rouse,  La, 
is  promoting  a  movement  for  the  making  of 

the  ( .reenw ell  Springs  road  out  of  that  Citj 
info  a  model  road  tor  the  purpose  ol  bene 

fttiug  the  travel  between  the  citj  and  the 


recently  opened  summer  and  health  resort  at 
Greenwfill  Springs,  a  distance  of  16  miles. 

Michigan. 

®The  Lake  Linden  Common  Council  has 
awarded  the  contract  for  the  construction  of 
the  Calumet  Ave.  pavement  to  D.  C.  Tabor  of 
Chicago,  111.,  for  $1.11%  a  sq.  yd.,  on  a  5-in. 
concrete  foundation  and  a  2-in.  wearing  sur- 
face.   The  contract  will  total  about  $11,000. 

®The  Delta  Contracting  Co.  of  Escanaba, 
Mich.,  has  secured  a  contract  in  Manistique 
to  construct  four  miles  of  macadam  road  in 
Schoolcraft  Count)'. 

Residents  of  that  part  of  Portage  township 
lying  just  east  of  the  eastern  limits  of 
Houghton  and  not  included  in  the  Park  ad- 
dition have  petitioned  the  township  board  to 
give  them  a  grade  as  a  preliminary  to  the 
work  of  paving.  The  road  will  be  extended 
from  the  eastern  end  of  the  College  Ave. 
block  pavement  around  the  curve  of  Haas's 
Park  to  the  new  Lakeview  macadam  road. 

The  citizens  of  Montague,  Mich.,  at  a 
recent  election  voted  against  the  issuance  of 
bonds  in  the  sum  of  $4,000  for  the  purpose 
of  bonding  the  village  for  paving  purposes. 

The  Board  of  Public  Works  of  Grand  Rap- 
ids, Mich.,  received  the  following  bids  for 
laying  the  foundation  and  for  putting  on  the 
wearing  surface  of  asphaltic  concrete  under 
the  standard  specifications :  Foundation — 
McDermott  &  Cooper,  $9,528;  Hilding  & 
Whiting,  $8,972,  and  Carpenter  &  Anderson, 
$9,072.  Surface — Carpenter  &  Anderson, 
$5,030,  and  Hilding  &  Whiting,  $5,030. 

The  Good  Roads  Commissioners  of  Kent1 
County  have  mapped  out  between  90  and  100 
miles  of  road,  the  building  of  which  they  will 
recommend  to  the  Board  of  Supervisors, 
Grand  Rapids,  Mich.,  at  the  fall  meeting.  The 
estimated  cost  of  the  roads  will  be  between 
$2,000  and  $3,000  per  mile. 

The  Dickinson  County  Board  of  Commis- 
sioners, Iron  Mountain,  Mich.,  shortly  will 
award  a  contract  for  the  construction  of  4.87 
miles  of  the  north  end  of  the  new  Foster, 
City-South  road.  This  highway,  when  com-] 
plcted,  will  extend  from  Foster  City  to; 
Waucedah,  a  distance  of  about  20  miles. 
Minnesota. 

®Fielding  &  Shepley,  216  University  Ave.* 
St.  Paul,  Minn.,  have  been  awarded  the  con- 1 
tract  by  the  city  of  Rochester,  Minn.,  for  the 
paving  of  three  blocks  on  Zumbro  St.,  at  the 
following  bid:  St.  Mary's  hospital  block, 
$2.64;  Main  to  Oak  St.,  $2.59;  curbing,  $0.73 
per  yd. 

Elmer  Keller  of  Lake  Benton,  Minn.,  has 
completed  the  survey  of  the  recently  desig- 
nated state  road,  from  Jaycox's  corner  to 
the  east  line  of  Magnolia  township,  Rock; 
County,  Minn. 

A  state  road  is  to  be  built  in  the  near  future 
and  macadamized  from  St.  Paul  to  Duluth  at 
a  cost  of  from  $5,000  to  $6,000  per  mile.  This 
road  will  be  constructed  under  the  Elwell  law. 
George  W.  Cooley  is  State  Highway  En- 
gineer. 

Mississippi. 

•{•Bids  will  be  opened  Aug.  25  and  Aug.  29 
hj  W.  (i.  Bias,  Chairman  Road  Commission-; 
ers,  New  Albany,  Miss.,  for  construction  and 
maintenance  of  about  150  miles  of  sand  clay 
road  in  1st,  2nd  and  3rd  Districts  of  Union  j 
County,  Miss.  A.  J.  Sogourner,  Engineer, 
New  Albany,  Miss. 

•{•Bids  are  asked  until  2  p.  m.,  Sept.  5,  by] 
Win.    II.    Carlisle.   Secretary    Road  Commis-I 
sinners  of  supervisors  district  No.  I  ol  Mon 
roe  county,  Aberdeen,  Miss.,  for  construction 
of  grades  .ind  drainage,  including  culverts  and 
tiling,  upon  (I)  Aberdeen  and  Prairie  Station! 
I\M  ,    10.26  miles:    (2)    Aberdeen   and  Fgypl 
Kd.,    MI.75  miles:    (3)    Aberdeen  and  Gibson 
Rd  .  9.53  miles;    (I)  Strong  Station  Rd.,  9.52 
miles;  (5)  new   Muldon  Rd.,  3.1  miles.    L.  G.J 
Smith,  Aberdeen  Miss  .  Engineer.   Official  ad-1 
vertisentent  appeared  in  our  last  issue 

Missouri. 

•  A  I  \\  inter  of  Joplin,  Mo  ,  has  been 
awarded  the  contract  for  building  the  3,800 
II    ol  rock  mail  inside  the  stale  fair  grounds 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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it  Sedalia,  Mo.  The  road  is  to  be  com- 
peted by  Sept.  30. 

The  receivers  of  the  Metropolitan  Street 
Railway  Co.,  Kansas  City,  Mo.,  have  obtained 
lermission  to  contribute  $200,000  to  assist  the 
city  in  the  construction  of  the  12th  St.  traf- 
[icway. 

Engineer  Fuller  of  the  Fuller-Coult  En- 
gineering Co.,  Chemical  Bldg.,  St.  Louis,  Mo., 
has  estimated  the  cost  of  the  seven  blocks  of 
street  paving  for  the  city  of  Lewistown,  111., 
with  brick  on  a  concrete  base,  at  about  $2.50 
per  sq.  yd. 

Montana. 

The  city  of  Roundup,  Mont.,  will  construct 
$25,000  worth  of  concrete  sidewalks.  E.  J. 
Parkinson  is  City  Engineer. 

New  Jersey. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
5,  by  Council  of  Westfield,  N.  J.,  for  improv- 
ing certain  streets  in  said  town.  The  engi- 
neer's approximate  estimate  of  the  work  to  be 
done  is  as  follows:  000  cu.  yds.  of  excava- 
tion ;  5,500  sq.  yds.  of  6-in.  macadam  ;  3,100  sq. 
yds.  of  4-in.  macadam ;  1,080  sq.  yds.  of  old 
macadam  resurfaced;  2,310  lin.  ft.  of  concrete 
curb  and  gutter ;  40  lin.  ft.  of  culvert.  A.  W. 
Vars,  121  Prospect  St.,  Westfield,  N.  J.,  is 
Town  Engineer,  and  Charles  Clark  is  Town 
Clerk. 

•{•All  bids  received  Aug.  10,  by  County  Free- 
holders, Fred  W.  George,  Clerk,  Camden,  N. 
J.,  for  constructing  the  Gibbsboro-Berlin  gravel 
road  were  rejected;  the  work  is  being  read- 
vertised ;  bids  to  be  opened  Sept.  7.  The  work 
includes  8,000  cu.  yds.  of  compact  gravel,  1,000 
ft.  of  underdrainage,  12,194  cu.  yds.  of  ex- 
cavation and  533%  sq.  yds.  of  vitrified  block 
gutters.  The  bids  received  Aug.  10  were  as 
follows:  Gibbs  &  Co,  $511,338;  J.  &  D.  Quin- 
lan,  $12,214;  W.  Penn.  Corson,  $9,940;  Jos.  S. 
Disler  &  Son,  $9,108;  McCullough  &  Connor, 
$10,(H8;  A.  H.  Lupton,  $10,411;  William  Sick- 
ler.  $0,440. 

©Contracts  for  improvements  in  Second  St., 
for  the  Borough  of  Palisades  Park,  N.  J., 
have  been  let  as  follows :  N.  Scioli,  Grant- 
wood,  N.  J.,  excavation  at  30  cts.  per  cu.  yd., 
and  macadam  at  50  cts.  per  sq.  yd. ;  J.  J.  Mc- 
Garry,  Elizabeth,  N.  J.,  curb,  at  2IV2  cts.  per 
lin.  ft.,  gutter  at  15  cts.  per  sq.  ft.,  15,400  sq. 
ft.  concrete  sidewalk  at  13  2/5  cts.  per  sq.  ft. 
Bids  were  opened  Aug.  9. 

The  Somerset  County  Board  of  Freehold- 
ers, Scmerville,  N.  J.,  has  appropriated  $180,- 
0()(>  for  county  expenses,  including  bridge  and 
road  building,  for  the  coming  fiscal  year. 

New  York. 

•{•Bids  will  be  received  by  the  Board  of 
Contract  and  Supply,  Bingbamton,  N.  Y., 
for  the  macadamizing  of  Court  St.,  from  the 
east  line  of  Alice  St.  to  the  lands  of  Bing- 
hamton  State  Hospital. 

•{•Bids  will  be  received  until  noon,  Sept.  1, 
by  Commissioner  of  Public  Works,  Times 
Bldg.,  Middletown,  N.  Y.,  for  grading,  reset- 
ting curb  and  paving  with  No.  1  Mack  Re- 
pressed block,  size  3"x4"x9",  on  Academy 
Ave.,  in  the  city  of  Middletown,  N.  Y.  Each 
proposal  to  consist  approximately  of  8,400 
>q.  yds.  of  pavement.  All  proposals  must  be 
addressed  to  J.  A.  Korschen,  Commissioner  of 
Public  Works,  Middletown,  N.  Y. 

©Patrick  D.  Conley  has  been  awarded  the 
contract  by  the  village  of  Seneca  Falls,  N. 
Y.,  for  the  construction  of  all  the  paving  to 
be  done  under  the  second  bond  issue  of  $80,- 
000  recently  voted. 

The  Common  Council  of  Lockport,  N.  Y., 
has  directed  the  International  Ry.  Co.,  to 
pave  with  stone  block,  on  a  6-in.  concrete 
foundation,  between  and  2  ft.  outside  of  its 
tracks  on  Locust  St.,  and  to  repair  the  road- 
way along  its  tracks  on  Market  St.,  in  East 
Lockport. 

Ohio. 

®The  contract  for  grading  and  paving  Bel- 
mont St.,  south  of  17th  St.  to  the  city  limits 
of  Bellaire.  0.,  has  been  awarded  by  the 
Board  of  Control  of  that  citv  to  Archer  & 
Miller,  Bellaire,  for  $18,000. 

®The  Board  of  Control  of  Columbus,  O., 


has  awarded  the  contract  for  the  paving  of 
Thurman  Ave.,  from  High  St.  to  Parsons 
Ave.,  to  the  Andrews  Asphalt  Paving  Co., 
for  $24,000. 

®Bids  were  opened  Aug.  11  by  County  Com- 
missioners, New  Philadelphia,  ().,  for  grading 
and  paving  with  brick  about  2  miles  of  road 
in  Dover  Township.  The  contract  for  the 
work  was  let  to  Springer  &  Rogers,  New  Phil- 
adelphia, O.,  at  $29,600. 

®The  Board  of  Control  of  Columbus.  ()., 
has  awarded  the  following  contracts  for  street 
paving:  Michigan  Ave.,  from  Goodale  St. 
to  Parsons  Ave.,  J.  C.  Beasley,  $21,000;  Wil- 
son Ave.,  from  Livingston  Ave.  to  Schiller 
St.,  Andrews  Asphalt  Paving  Co.,  $16,000; 
Johnson  St.,  from  Clifton  Ave.  to  Atcheson 
St.,  William  M.  Graham,  $15,000;  Cleveland 
Ave.,  from  Reynolds  to  Fifth  Ave.,  William 
M.  Graham,  $15,000;  Chittenden  Ave.,  from 
Summit  St.  to  Big  Four  Ry.,  George  W.  Pat- 
terson &  Son,  $10,000;  Rich  St.,  from  San- 
dusky St.  to  Hawkes  Ave.,  Geiegele,  Games  & 
Co.,  $13,000. 

A  resolution  has  been  introduced  in  the 
City  Council  of  Cleveland,  O.,  providing  for 
the  issuance  of  bonds  in  the  sum  of  $1,000,000 
for  the  extension  of  streets.  Among  the  im- 
provements provided  for  are  the  cutting 
through  of  Euclid  Ave.,  from  the  Public 
square  to  W.  Third  St.,  and  the  completion 
of  the  Perkins  Ave.-Chestnut  Ave.  N.  E. ;  the 
extension  of  Wade  Park  Ave.  N.  E. ;  the  Cen- 
tral Ave.  S.  E.  extension  ;  the  Cedar  Ave.  S. 
E.  extension  and  the  Carnegie  Ave.  S.  E.  ex- 
tensions. 

The  City  Council  of  Canal  Dover,  O.,  has 
accepted  plans  and  estimates  and  specifica- 
tions for  street  paving,  the  total  cost  of  which 
will  be  about  $30,000.  The  paving  is  to  be 
done  on  Wooster,  from  Eighth  to  13th,  on 
Wooster  from  the  bridge  to  the  railroad,  on 
Tuscarawas  from  the  bridge  to  the  fair 
grounds,  on  Second  from  Factory  to  Com- 
merce and  Commerce  St.  from  Second  to 
Front. 

George  Snook  of  Ashland,  O..  at  $7,289 
and  $7,988  submitted  the  lowest  bids  to  the 
City  Council  of  Ashland,  O.,  for  the  paving 
of  Orange  St.,  and  Sandusky  St.,  with  Metro- 
politan or  Wooster  block. 

Oklahoma. 

The  Murray  County  Good  Roads  Associa- 
tion has  been  organized  at  Sulphur,  Okla.,  to 
work  in  the  interest  of  good  roads.  T.  J. 
Hartman  is  President  and  L.  E.  Stewart  of 
Lawrence  township  is  Secretary. 

Oregon. 

®The  Bitulithic  Paving  Co.  of  Oregon  City 
has  secured  the  contract  for  paving  1,000  ft. 
of  the  main  business  street  of  North  Yam- 
hill, Yamhill,  Ore.,  for  approximately  $10,000. 

The  city  of  Pendleton,  Ore.,  is  asking  for 
bids  on  the  paving  of  East  Alta  St.,  from 
Main  to  the  intersection  with  East  Court.  J. 
R.  Raley  is  City  Attorney. 

Pennsylvania. 

®The  McNichols  Paving  &  Construction 
Co.  has  been  given  a  further  supplementary 
municipal  contract  in  Philadelphia,  Pa.,  of 
$1,000,000  for  the  construction  of  the  North- 
east Blvd.,  between  Second  and  Rhawn  Sts. 
The  boulevard  is  to  be  300  ft.  wide  between 
Rhawn  and  Second  Sts. 

®The  Borough  Council  of  South  Fork,  Pa., 
has  awarded  the  contract  for  the  grading  and 
paving  of  five  of  the  borough  streets  to  W. 
T.  Burkett  of  South  Fork  at  $0.72  per  sq. 
yd.  The  approximate  cost  of  the  entire  paving 
that  is  to  be  made  on  Railroad,  Grant,  Church, 
Lake  and  Maple  Sts.  will  be  $11,350,  while 
the  brick  will  cost  $11,034,  making  a  total  cost 
of  $22,384.  Other  bidders  were:  M.  M. 
Sheesley  &  Sons,  Johnstown,  $1.00;  C.  II. 
Suppes,  Jr..  Johnstown,  $0.93;  J.  F.  Dietz, 
Johnstown,  $1.22. 

®Norman  T.  Boyer  of  Butler.  Pa.,  has  been 
awarded  the  contract  for  the  construction  of 
0,000  sq.  yds.  of  paving  in  the  town  of  Zelien- 
onle,  Pa.,  for  approximately  $12,000. 

State  Engineer  Arthur  Clay  has  a  force  of 
engineers  at  work  between  Mount  Carmel  and 
Shamokin,   Pa.,  taking  surveys  and  looking 


after  the  lay  of  the  road  to  lie  built.  Bids 
for  this  work  will  be  asked  shortly. 

By  direction  of  State  Highway  Commis- 
sioner E.  M.  Bigelow  of  Pennsylvania,  War- 
ren F.  Cressman,  District  Engineer  for  the 
Counties  of  Lehigh,  Berks,  Northampton, 
Schuylkill  and  Carbon,  lias  completed  the  or- 
ganization of  his  corps,  and  has  begun  the  sur- 
vey of  the  proposed  state  highway  between 
Allentown  and  Reading. 

South  Carolina. 

•{•Bids  are  asked  until  4  p.  m.,  Aug.  31,  by 
J.  L.  McCarter,  City  Clerk,  Aiken,  S.  C,  for 
about  7,300  sq.  yds.  of  vitrified  brick  street 
paving,  with  4-in.  concrete  base,  2-in.  sand ; 
bids  also  considered  on  asphalt  paving. 

The  City  Council  of  Aixen,  S.  C,  has  ap- 
pointed a  committee  to  see  if  the  necessary 
funds  can  be  raised  for  the  paving  of  Mam 
St. 

Tennessee. 

•{•Bids  will  be  received  until  7  p.  111.,  Sept. 
7,  by  Johnson  City,  Tenn.,  for  the  construc- 
tion of  a  mile  and  a  fourth  of  pavement  on 
the  streets  in  the  city. 

•{•Bids  are  asked  until  7  p.  m.,  Sept.  7,  by 
P.  F.  McDonald,  City  Commissioner,  John- 
son City,  Tenn.,  for  construction  of  bridges, 
sewers,  storm-water  drains,  concrete  curb  and 
street  paving  with  brick  asphalt,  bitulithic, 
wood  block,  granitoid  or  concrete  in  improve- 
ments districts  Nos.  7  and  8,  according  to 
plans  and  specifications  in  office  of  City  Engi- 
neer. Work  includes  5,000  cu.  yds.  excava- 
tion; 23,000  sq.  yds.  of  street  paving;  12,000 
lin.  ft.  curb  and  gutter;  1,000  lin.  ft.  0-in. 
sewer  connections;  000  lin.  ft.  15-in.  T.  C. 
drains;  11  catchbasins;  Hi  cu.  yds.  reinforced 
concrete  to  cover  drain  8  ft.  wide. 

®The  Robertson  County  Court,  Springfield, 
Tenn.,  upon  the  recommendation  of  the  pike 
commissioners,  accepted  the  bid  of  Freeman 
&  Robins  for  the  construction  ot  about  50 
miles  of  pike  in  the  county. 

Texas. 

At  a  recent  meeting  of  the  property  owners 
of  Broadway  St..  Beaumont,  Tex.,  it  was 
decided  to  ask  the  City  Council  to  change 
the  width  of  that  street  from  80  ft.  to  30  or 
40  ft  ,  so  that  it  could  be  paved  with  bitu- 
lithic. 

The  citizens  of  Sabine  County,  Hemphill, 
Tex.,  at  a  recent  election  held  for  the  pur- 
pose of  voting  on  the  proposition  to  issue 
bonds  for  the  construction  of  roads,  voted 
against  the  proposition. 

Virginia. 

•{•Bids  are  asked  until  noon,  Aug.  31,  by 
Clerk  of  Tazewell  County,  Tazewell,  Va.,  for 
grading  and  macadamizing  following  roads:  In 
Clear  Fork  district,  about  eight  miles;  Jef- 
fersonville  district,  about  12  miles,  and  in 
Maiden  Spring  district,  about  15  miles;  mac- 
adam on  all  roads  to  be  an  average  width  of 
12  ft.;  plans  and  specifications  at  office  of 
Clerk  of  Tazewell  county,  Tazewell,  Va. ;  of 
State  Highway  Commissioner,  Richmond,  Va., 
and  R.  B.  Williamson  in  Graham,  Va. 

Washington. 

®Board  of  Public  Works,  Seattle,  has 
awarded  the  contract  for  grading  and  curbing 
on  35th  Ave.,  S.  W.,  to  O.  J.  McHugh,  Seattle, 
at  $77,068. 

Commissioner  of  Public  Works  D.  C. 
Coates  of  Spokane,  Wash.,  has  sent  a  recom- 
mendation to  City  Commissioners  for  the 
adoption  of  the  plans  for  the  paving  of  Wall 
St.,  from  Garland  Ave.  to  Francis  Ave.,  the 
north  city  limits,  providing  competitive  bids 
on  all  classes  of  paving  are  called  for.  The 
pavements  specified  and  the  estimated  cost  of 
each  are  as  follows:  Asphalt,  $73,000;  as- 
phalt-macadam, $iil.iiiiii;  bitulithic.  $07,500; 
bitumass,  $72,000;  standard  concrete,  $98,000; 
Hassam,  $83,500;  petrolithic.  $58,000;  grani- 
toid. $98,000. 

West  Virginia. 

•{•Bids  are  asked  until  Sept.  2  by  H.  W. 
Claypool,  Recorder,  Fayetteville.  W.  Ya.,  for 
construction  of  cement  or  concrete  sidewalks 
as  follows:    2417  lin.  ft.  5  ft.  wide;  1,836  lin. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ft.,  4%  ft.  wide ;  5,421  lin.  ft.,  4  ft.  wide ;  2,175 
lin.  ft.,  3%  ft.  wide;  3,324  Hn.  ft.,  3  ft.  wide. 

Wisconsin. 

®The  Common  Council  of  Racine,  Wis., 
has  awarded  the  contract  for  the  paving  of 
North  Erie  St.,  from  Dodge  to  St.  Patrick 
Sts.,  and  from  St.  Patrick  to  Goold  Sts.,  to 
the  White  Construction  Co.  of  Milwaukee  for 
$34,766. 

•J»Bids  will  he  received  until  2  p.  m.,  Sept. 
2,  by  Board  of  Public  Works,  West  Allis, 
Wis.,  for  the  necessary  labor  and  material 
for  the  macadamizing  of  National  Ave.  in  the 
city  of  West  Allis  from  Seventy-fifth  Ave.  to 
Fifty-third  Ave.  and  from  Fifty-first  Ave.  to 
the  east  limits  of  the  city  of  West  Allis,  by 
grading  the  same,  macadamizing  the  roadbed 
thereof,  grading,  paving  and  curbing  the  gut- 
ters with  stone  curbing  and  stone  paving  from 
Seventy-fifth  Ave.  to  Seventieth  Ave.  and  by 
grading  the  same,  macadamizing  the  roadbed 
thereof,  grading,  paving  and  curbing  the  gut- 
ters with  combination  curb  and  gutter  from 


Seventieth  Ave.  to  Fifty-third  Ave.  and  from 
Fifty-first  Ave.  to  the  east  limits  of  West 
Allis.  All  to  be  in  accordance  with  the  plans 
and  specifications  now  on  file  in  the  office  of 
the  city  clerk  of  West  Allis.  Bidders  will 
also  state  separately,  price  for  macadamizing 
National  Ave.  in  manner  above  provided,  in 
accordance  with  specifications  at  modified  by 
the  city  engineer,  providing  for  a  binder  of 
an  asphalt  nature.  The  following  is  the  en- 
gineer's estimate  of  the  amount  of  various 
parts  of  the  work:  Cu.  yds.  of  cutting,  25,- 
930 ;  cu.  yds.  of  filling,  3,791 ;  cu.  yds.  of 
crushed  stone,  G,(J04 ;  cu.  yds.  of  gravel,  6,604 ; 
sq.  yds.  stone  gutter  paving,  3,220 ;  lin.  ft. 
stone  curbing,  3,278 ;  lin.  ft.  combination  ce- 
ment curb  and  gutters,  12,560.  The  total  length 
of  the  improvement  is  approximately  8,200  ft. 
with  about  700  ft.  between  the  two  portions. 

The  City  Council  of  Racine,  Wis,,  has  de- 
cided to  pave  Fourth  St.,  from  Main  St.  to 
Fourth  St.  bridge  with  brick. 

The  improvement  of  Third  St.,  from  Park 
Ave.  to  Everett  St.,  and  Eighth   St.,  from 


Main  to  Fond  du  Lac  Ave.,  in  the  city  of 
Fond  du  Lac,  Wis.,  will  be  made  next  year. 
The  City  Council  recently  rejected  all  bids 
received  for  the  improvement  as  being  too 
high. 

®Bids  were  opened  Aug.  14  by  the  Depart- 
ment of  Public  Works  of  Milwaukee,  Charles 
A.  Mullen,  Superintendent  of  Street  Con- 
struction, for  constructing  194,226  sq.  yds. 
of  pavement,  the  contract  being  awarded  to 
the  R.  F.  Conway  Co.,  133  W.  Washington 
St.,  Chicago,  111.,  at  an  average  price  of  $1.31 
per  sq.  yd.  This  price  includes  the  re- 
moval of  the  present  pavements  or  the 
grading,  the  furnishing  and  laying  of 
a  6-in.  1-3-6  Portland  cement  founda- 
tion, and  the  furnishing  and  laying  of 
a  2-in.  bituminous  or  asphaltic  wearing  sur- 
face of  the  Milwaukee  type  commonly  known 
as  stone  mixture  sheet  asphalt.  The  grading 
in  some  cases  consists  of  the  removal  of 
present  cedar  block  pavements  and  in  other 
cases  in  the  removal  of  present  gravel  and 
macadam  pavements. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

Lund  &  Hill,  Little  Rock,  Ark.,  are  the  engi- 
neers for  a  new  drainage  district  recently  or- 
ganized in  the  eastern  part  of  Jackson  Coun- 
ty, Ark.    About  5,000  acres  will  be  reclaimed. 

Colorado. 

Plans  have  been  filed  in  the  office  of  C.  W. 
Comstock,  State  Engineer,  Denver,  for  a  pro- 
posed dam  of  the  Hardscrabble  Irrigation  Dis- 
trict, which  is  located  in  the  southern  part  of 
Fremont  and  Milton  Custer  Counties,  a  few 
miles  south  of  Florence.  The  plans,  which 
were  prepared  by  J.  L.  Hershey,  Engineer,  call 
for  a  dam  210  ft.  in  height,  about  1,000  ft.  long 
and  containing  1,750,000  cu.  yds.  of  earth.  The 
cost  is  estimated  at  about  $500,000. 

Florida. 

®Bids  were  opened  Aug.  10  by  Board  of 
Florida  State  Drainage  Commissioners,  J.  O. 
Wright,  Chief  Drainage  Engineer,  Tallahas- 
see, Fla.,  for  excavating  three  drainage  canals 
on  the  east  coast  of  Florida,  near  Pompano, 
Fulford  and  Larkin.  The  aggregate  length  of 
these  canals  is  16  miles;  bottom  width,  25  ft.; 
mean  depth,  6  ft.  Their  construction  requires 
the  excavation  of  approximately  400,000  cu. 
yds.  of  earth  and  200,000  cu.  yds,  of  rock.  The 
contract  was  let  to  the  Miami  Engineering  & 
Construction  Co.,  Miami,  Fla.,  at  10  cts.  per 
cu.  yd.  for  earth  and  25  cts.  per  cu.  yd.  for 
rock. 

Idaho. 

®Jas.  A.  Green  &  Co.,  Inc.,  220  S.  La  Salle 
St.,  Chicago,  111.,  have  been  awarded  a  $70,- 

000  contract  for  erecting  a  pumping  plant  at 
Nyssa. 

Indiana. 

•{•Bids  will  be  received  until  Sept.  2  by  W. 
Frank  Osborne,  Engineer,  Rensselaer,  Ind., 
for  the  construction  of  the  Harvey  J.  Dexter 
et  al.  ditch  in  Union  Township,  Jasper  Coun- 
ty, Ind.  The  work  will  be  as  follows:  Main 
ditch,  23,000  ft.,  8  ft.  wide  at  bottom,  about  9 
ft.  deep,  slopes  1  to  1,  requiring  excavation  of 
65,905  cu.  yds.  There  will  be  4  laterals,  total 
length  7  miles  bottom  widths  3  to  7  ft.,  depth 
from  4  to  15  ft.,  one  lateral  having  a  slope  of 

1  to  I.  the  others  \  xh  to  I  ;  excavation  required 
in  laterals,  108,998  cu.  yds.  The  main  ditch  and 
lateral  No.  3  arc  floating  dredge  work.  Esti- 
mated cost,  $13,118.  Five  steel  bridges  will  be 
required.  Soil  is  sand  and  gravel.  Nearest 
railroad  station  is   Kniman,  3'/6    miles  from 

tartiii;.'  point  of  work.  Mo  railroads  to  cross. 
Work  to  be  completed  by  October,  1912.  Cer- 
tifier! check  for  $500  to' be  deposited  by  bid- 
ders. 

Iowa. 

•J«l!id,  will  be  received  until  1  p.  m.,  Sept 
'.,  b\    |    K'    Martin,  County  Auditor,  Kmmcts- 


burg,  la.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  45  sec- 
tions of  Joint  Drainage  District  No.  63,  Palo 
Alto  and  Pocahontas  Counties,  la.  This  will 
include  open  work  to  the  amount  of  1,140,320 
cu.  yds.,  and  228,205  ft.  of  tile,  sizes  from  6- 
in.  to  26-in.  Work  to  be  done  during  years 
1911  and  1912  except  Section  No.  13,  which  is 
to  be  completed  in  1913. 
*J*Bids  will  be  received  until  1  p.  m.,  Aug. 

30,  by  J.  A.  Terry,  Pocahontas  County  Audi- 
tor, Pocahontas,  la.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of  14  sections  of  Drainage  District  No.  60. 
This  work  will  require  62,534  ft.  of  tile,  sizes 
from  6-in.  to  22-in.  Maximum  depth,  13  ft.; 
minimum  depth,  3  ft. ;  average  tile  haul  about 
3  miles.  Work  on  Sections  6,  11  and  17  to 
start  October  1,  1911,  and  completed  December 

31,  1911.  Other  sections,  work  to  start  March 
1,  1912. 

•J«Bids  will  be  received  until  1  p.  m.,  Aug. 
30,  by  J.  A.  Terry,  Pocahontas  County  Audi- 
tor, Pocahontas,  la.,  for  furnishing  the  neces- 
sary labor  and  material  for  constructing  Sec- 
tions 1,  2,  3,  4  and  5  of  Drainage  District  No. 
64.  This  work  will  require  40,139  ft.  of  tile, 
sizes  6-in.  to  24-in.  Maximum  depth,  20.4  ft. ; 
minimum  depth,  4  ft.  Average  tile  haul,  AVz 
to  5  miles.  Work  to  start  October  1,  1911,  and 
to  be  completed  October  1,  1912. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
30,  by  J.  A.  Terry,  Pocahontas  County  Audi- 
tor, Pocahontas,  la.,  for  the  necessary  labor 
and  material  for  the  construction  of  26  sec- 
tions of  Drainage  District  No.  41.  This  work 
will  require  119,911  ft.  of  tile,  sizes  6-in.  to 
26-in.  Maximum  depth,  10.4  ft.;  minimum 
depth,  3.9  ft.  Average  haul  for  tile  about  4% 
miles.  Work  all  to  be  done  during  the  years 
1911  and  1912. 

•{•Bids  will  be  received  until  1  p.  m.,  Aug. 
30,  by  J.  A.  Terry,  Pocahontas  County  Audi- 
tor, Pocahontas,  la.,  for  the  necessary  labor 
and  material  for  the  construction  of  Sections 
1.  2,  3,  4,  5  and  6  of  Drainage  District  No.  65. 
This  work  will  require  27.475  ft.  of  tile,  sizes 
li  in.  to  26-in.  Maximum  depth,  13  2  ft.;  mini- 
mum depth,  1  ft.,  and  6,500  cu.  yds.  of  excava- 
tion for  open  ditch.  Average  tile  haul  about 
7  miles.  Section  No.  1  to  start  Sept.  15,  1911, 
and  to  be  completed  Dec.  31,  1911.  Sections 
No.  2,  3,  4,  5  and  6  to  start  April  7,  1912,  and 
to  be  completed  Oct.  1,  1912. 

(•'Contracts  for  improving  the  channels  of 
the  Des  Moines  and  Uaceoon  Rivers  for  the 
city  of  Des  Moines  have  been  let  as  follows: 
New  5(1  ft.  channel  for  Raccoon  River,  Calla- 
han Uros..  Kansas  City,  $8,365.  Wing  dam 
(complete]  Bion  S.  Ilutchins.  Des  Moines, 
$4,855  Wall  from  dam  to  Grand  Ave.,  Miller, 
I  lav  Co.,  Waterloo,  $7,928.  Remov  ing  700 
piles,  Ition  S    Ilutchins,  |)<s  Moines,  $1,365. 


Removing  four  coffer  dams,  Bion  S.  Hutchins, 
Des  Moines,  $1,500.    Construction  of  levee,  O.  1 
P.  Herrick  Des  Moines,  $1,723.    New  channel 
for  Des  Moines  River,  Callahan  Bros.,  Kan- ' 
sas  City,  $14,937. 

Report  will  be  made  to  the  County  Commis-  j 
sioners,  Sidney,  la.,  on  Sept.  1,  on  the  con-1 
struction  of  a  7-mile  ditch  near  Thurman  to  J 
carry  the  waters  of  Plum  River.  Seth  Dean, ; 
Glenvvood,  la.,  is  in  charge  of  the  work. 

Kansas. 

•{•Bids  will  be  received  at  the  office  of  Wil-  ' 
liam  Sence,  City  Clerk,  Wichita,  Kan.,  until 
noon,   Sept.  5,   for    extending    the    Wichita  I 
Drainage  Canal  from  its  present  terminus  to  , 
the  Arkansas  River,  the  work  including  225,775  ; 
cu.  yds.  excavation,  two  concrete  bridges,  etc.  j 
Bids  will  also  be  received  on  a  drainage  ditch  ', 
from  the  Wichita  Drainage  Canal  at  19th  St.,  j 
the  work  including  13,000  cu.  yds.  excavation.  , 
Bert.  C.  Wells  is  City  Engineer.    Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

Louisiana. 

The  Smith-Newman  Land  Co.,  Lake  Charles, 
La.,  has  purchased  1.000  acres  of  land  in  Cam- 
eron Parish  and  will  soon  start  work  reclaim- 
ing the  land. 

Michigan. 

Recommendation  has  been  made  to  the  City 
Council  of  Kalamazoo,  Mich.,  that  $3,000  be 
appropriated  for  the  purpose  of  constructing 
a  dredge  for  use  in  deepening  the  channel  of 
Kalamazoo  River  and  cleaning  out  Portage 
Creek,  as  well  as  for  other  dredging  purposes. 
The  dredge  will  be  of  the  dipper  type,  capable 
of  removing  %  of  a  yd.  of  dirt  at  each  load, 
and  will  be  operated  by  a  25  H.  P.  steam  en- 
gine.   A.  J.  Johnson  is  City  Engineer. 

Minnesota. 

©Contract  for  constructing  County  Ditch 
No.  .'Ill,  containing  about  17,000  cu.  yds.  ex- 
cavation and  two  58-in.  corrugated  pipes  was 
let  to  Theodore  Zimmerman,  Le  Sueur  Cen-  , 
tcr,  Minn.,  at  $2,563.  Contract  for  Ditch  No.  ' 
37,  containing  27,000  cu.  yds.  of  excavation 
was  let  to  lames  Cahill,  Janesville,  Wis.,  at 
$4,692.  Bids  were  opened'  Aug.  11  by  J.  II. 
Kaisevatt,  County  Auditor,  Le  Sueur  Center. 

\  large  drainage  system  is  planned  in  Mar- 
tin and  b'ariba ult  Counties.  The  system  will 
a  fleet  about  25,000  acres  and  will  cost  about 
$250,000.  C.  W.  Gove,  Windom,  Minn.,  is  the 
Engineer.  II  V.  Edwards,  Fairmont,  Minn., 
is  Auditor  of  Martin  County. 

The  Common  Council  of  St.  Raul  has  adopt-  j 
ed  a  resolution  appropriating  $2,000  for  mak-  j 
ing  preliminary  surveys,  taking  soundings  and  J 
Obtaining  releases  incident  to  changing  the  I 
channel  of  the  Mississippi  River  and  acquiring 
levees     along     the     new     channel.       It  is 
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stated  by  M.  D.  Munn,  St.  Paul,  chair- 
man of  the  harbor  and  depot  com- 
mission, that  the  preliminary  survey  work 
of  the  new  channel  will  be  started  im- 
mediately. It  is  said  that  soundings  and  other 
necessary  detail  work  will  be  done  by  the  city 
engineering  department.  After  this  has  been 
approved  a  special  engineer  will  be  secured 
to  prosecute  the  project. 

Montana. 

•J*Bids  will  be  received  until  3  p.  m.,  Sept.  1, 
at  office  of  the  U.  S.  Reclamation  Service, 
Huntley,  Mont.,  for  the  construction  of  earth- 
work and  structures,  extension  of  the  Main 
and  High  Line  canals,  Huntley  project,  and 
the  lateral  systems  thereunder  in  the  vicinity, 
respectively,  of  Bull  Mountain  and  Anita, 
Mont.  For  particulars  address  the  U.  S. 
Reclamation  Service,  Huntley,  Mont. ;  Helena, 
Mont.,  or  Washington,  D.  C. 

The  Drain  Commissioners  of  Flathead 
County,  Kalispell,  Mont.,  have  been  petitioned 
to  form  a  drainage  district  for  the  purpose 
of  constructing  a  4-mile  dike  to  hold  back  the 
high  waters  of  Flathead  Lake  in  the  freshet 
season. 

Nebraska. 
•J*Bids  will  be  received  until  noon,  Sept. 
11,  by  J.  A.  Donahue,  Clerk,  Dodge  County, 
Fremont,  Nebr.,  for  the  construction  of  ditch 
petitioned  for  by  J.  R.  Henry  et  al.  and  to 
be  known  as  Colgan  Ditch  in  Dodge  County. 

Ohio. 

®The  County  Commissioners  at  Dayton,  0., 
have  awarded  the  contract  to  Elmer  Geiger 
for  the  construction  of  the  Horseshoe  Levee 
along  the  Big  Four  Railway  at  the  juncture 
of  Essex  St.  and  River  road.  The  contract 
price  was  48  cts.  per  cu.  yd. 

Memphis  and  Vicinity. 

(regular  correspondence.) 

©Charlie  Lowrance  was  in  town  the  other 
day  from  his  farm  in  Arkansas.  He  went 
over  the  new  contract  just  secured  by  his 
firm  on  the  Henning  subdivision  on  Poplar 
Ave.,  near  Overton  Park,  where  he  has  100,- 
000  cu.  yds.  to  qxade.  The  work  being  done 
to  suit  Charlie,  he  "hiked"  to  Vicksburg,  where 
he  bid  on  the  levee  work  left  by  Capt.  Wood- 
ruff. 

®The  new  paving  company  recently  organ- 
ized in  Memphis  and  known  as  the  Roach- 
Manigan  Paving  Co.,  a  combination  of  some 
of  the  largest  municipal  contractors  of  Chi- 
cago, Kansas  City,  Memphis,  St.  Louis  and 
New  Orleans  still  continues  the  remarkable 
success  that  marked  the  beginning  of  the  new 
concern.  .  Last  week  they  were  awarded'  17,000 
sq.  yds.  of  wood  block  by  the  City  of  Long- 
view,  Tex.,  and  while  but  a  small  contract  for 
this  firm,  it  enables  them  to  work  a  plant 
which  otherwise  would  be  idle.  The  contract 
price  was  $60,000.  The  work  will  be  handled 
by  Bob  Colglazier  and  arrangements  have  been 
made  to  start  the  work  next  week. 

®Sam  Bush  slipped  in  from  Texas  about  the 
first  of  August  and,  coupling  up  with  "Big" 
Bob  Leonard,  captured  the  200,000  cu.  yds.  of 
Government  levee  work  let  at  this  place,  under 
the  firm  name  of  Leonard  &  Bush.  Sam  says 
the  work  is  as  pretty  as  any  he  ever  saw. 
It  is  all  new  levee  and  located  near  Point 
Pleasant,  Mo.  The  letting  which  was  held  by 
Luther  Kerr,  Assistant  Engineer  for  the  Gov- 
ernment, Major  Clarke  Smith  being  absent  on 
his  vacation,  was  very  close,  the  four  firms 
that  bid  having  all  come  within  a  slight  mar- 
gin of  the  successful  price.  Sam  expects  to 
use  his  own  outfits  on  the  work  and  will  pre- 
pare to  ship  from  Chappel  Hill,  Tex.,  at  once, 
at  which  latter  place  his  teams  have  been  laid 
up  for  a  month. 

®The  letting  held  by  Capt.  J.  A.  Woodruff 
at  Vicksburg,  Miss.,  on  Aug.  18,  when  the 
United  States  Government  awarded  1,000,000 
cu.  yds.  of  levee  work  for  the  protection  of 
some  of  the  finest  lands  in  the  delta,  resulted 
as  follows:  Roach  &  Stansell  of  Memphis, 
700,000  cu.  yds.,  13.2  cts. ;  Clarke  &  Helgason 
of  Vicksburg,  Miss.,  300,000  at  16  cts.  Roach 
&  Stansell's  work  is  situated  at  Atherton,  La., 


just  above  Vicksburg,  and  is  to  be  a  new  loop 
through  an  open  field,  and  by  many  contract- 
ors considered  the  finest  levee  contract 
awarded  a  contractor  in  this  section  for  many 
years.  According  to  the  successful  firm,  out- 
fits will  be  rushed  to  the  work  at  once  and 
nothing  will  be  left  undone  to  complete  the 
job  within  contract  time,  as  the  new  loop  is 
greatly  needed  by  the  Louisiana  farmers  for 
protection  against  the  next  high  water. 
Clarke  &  Helgason's  contract  is  near  Stack 
Island,  Miss.,  and  is  also  a  new  loop  being 
built  for  protection  against  the  ravages  of 
the  Mississippi.  It  could  not  be  learned  just 
when  this  latter  firm  would  begin  work,  but 
as  they  have  several  of  their  outfits  idle  at 
present,  the  chances  are  that  some  teams  will 
be  moved  to  the  scene  of  action  within  the 
very  near  future.  The  other  bidders  on  the 
work  were  Bobbitt  &  Co.,  of  Natchez,  Miss., 
Martin  Jennings  &  Bro.,  and  Lowrance  Broth- 
ers of  Memphis.  This  letting  was  one  of  the 
largest  held  by  the  Vicksburg  office  in  some 
time. 

Henry  McCarten  is  now  located  at  Holly- 
bush  Landing,  Ark.,  where  he  is  repairing  the 
Hollybush  break. 

Charlie  Siler  has  30  teams  hard  at  work  on 
the  new  St.  Francis  levee  contract  near  Wil- 
son, Ark.  Charlie  has  up  about  7,000  yds.  to 
date. 

Jessie  Nichols  was  in  town  last  week  from 
his  work  at  West  Memphis.  The  Frisco  rail- 
road will  shortly  raise  its  tracks  over  the 
work  now  being  done  by  Jessie  on  the  Gov- 
ernment levee. 

The  McCalvey  boys,  with  their  two  outfits, 
have  finished  all  their  work  and  are  seeking 
some  place  to  keep  their  teams  busy.  A  let- 
ter addressed  to  them  in  care  of  J.  T.  Walsh 
&  Bro.,  of  this  city,  will  be  delivered. 

Tim  Shea  will  leave  Missouri  next  Tues- 
day with  his  25-team  outfit  for  Marion,  Ark., 
at  which  place  he  will  build  100,000  cu.  yds. 
of  levee  for  Roach  &  Stansell.  Tim  has  a 
crackerjack  outfit  and  knows  how  to  handle 
it  to  good  advantage. 

It  is  rumored  that  the  Frisco  R.  R.  will  soon 
begin  work  on  a  branch  road  near  Big  Creek, 
Ark.,  where  15  miles  will  be  constructed  be- 
tween that  point  and  the  main  line  of  the 
St.  Louis  division.  M.  C.  Byers  is  the  Chief 
Engineer,  headquarters  Springfield,  Mo. 

J.  M.  Sills,  resident  engineer  of  the  Frisco 
R.  R.  at  Springfield,  Mo.,  has  asked  for  bids 
on  Aug.  26  for  the  building  of  an  approach 
to  the  Government  levee  near  West  Memphis, 
Ark.,  at  which  place  the  tracks  are  to  be 
raised  over  the  dike  now  being  built  by  the 
United  States. 

W.  F.  Stephenson  .has  about  finished  his 
contract  near  Greenville,  Miss.,  at  which  place 
he  constructed  a  new  dike  for  the  Government 
under  Capt.  Woodruff,  and  is  now  preparing 
to  do  some  day  work  for  the  Greenville  levee 
work,  protecting  levees  against  the  high  water 
next  season.  W.  J.  Shackelford,  the  chief  en- 
gineer of  the  levee  board,  is  a  firm  believer 
in  taking  time  by  the  forelock  and  having  all 
his  banks  in  good  shape  lone  before  the  river 
comes  out  of  its  banks. 

Dan  P.  Eells,  the  popular  voting  treasurer 
of  the  Bucyrus  Company,  paid  a  visit  to  Mem- 
phis last  week  and  it  was  a  successful  one,  too, 
for  before  he  left  he  had  an  order  for  a  new 
shovel  from  Roach  &  Stansell.  Dan  is  an  ex- 
ample of  what  the  young  man  of  today  is  ac- 
complishing in  the  business  world.  Scarcel" 
27,  young  Mr.  Eells  is  handling  the  finances 
of  a  $1,000,000  concern  and  one  of  the  largest 
shovel  and  dredge  manufacturers  in  the  coun- 
try. After  finishing  his  education  at  Cornell 
Dan  went  into  the  shops  of  the  Bucyrus  Co. 
at  South  Milwaukee,  Wis.,  where  he  familiar- 
ized himself  with  the  rudiments  of  shovel 
making,  and  by  steady  application  worked  up 
into  the  high  position  which  he  holds  today. 
Dan  states  that  his  concern  is  selling  lots  of 
shovels  and  predicts  a  greater  demand  during 
the  fall  months. 

In  order  to  prevent  any  recurrence  of  the 
Walker  Ave.,  Memphis,  tree  controversy, 
when  a  number  of  property  owners  on  the  lat- 
ter street  made  affidavits  to  the  fact  that  the 


contractor  doing  the  grading  was  paid  for 
more  trees  than  he  cut  down,  City  Engineer 
Weatherford  now  has  photographs  taken  of 
the  trees  on  each  street  before  the  contractor 
is  allowed  to  begin  work.  In  the  Walker  Ave. 
instance  the  property  owners  swore  that  but 
two  trees  existed  on  the  street,  while  the  con- 
tractor was  paid  for  ten.  After  much  wran- 
gling in  the  courts,  it  was  finally  decided  that 
the  contractor's  proofs  were  conclusive  and 
that  the  trees  had  been  taken  out,  but  the  case 
was  too  annoying  to  have  repeated ;  hence  Mr. 
Weather  ford's  precautions. 

In  ten  days  Roach  &  Stansell  will  have  a 
spick  and  span  new  70-ton  Bucyrus  shovel  on 
the  large  Huntington  levee  contract.  Mike 
Roach,  on  his  last  trip  of  inspection  to  the 
big  dike,  concluded  that  the  work  was  not  pro- 
gressing rapidly  enough.  His  superintendent 
told  him  that  the  only  way  to  make  the  dirt 
fly  faster  was  to  get  another  shovel  on  the 
job.  Well,  there  arc  none  in  the  business 
gamer  than  Mike  Roach,  so  he  wired  for  a 
new  shovel  "right  now,"  for,  as  Mike  says, 
the  work  must  be  finished  in  a  year's  time, 
and  he  is  going  to  come  pretty  near  seeing 
that  it  is.  And,  speaking  of  the  Huntington 
job,  it  would  do  your  heart  good  to  see  the 
army  of  men  at  work.  Night  and  day  one  can 
hear  the  grind  of  the  shovel  and  the  whistle 
of  the  locomotive  while  train  after  train  of 
loaded  dump  cars  ply  their  way  in  and  out  of 
the  borrow  pits  and  dump.  Roach  &  Stansell 
have  also  purchased  two  new  locomotives  to 
keep  the  new  shovel  company. 

Claud  McTighe,  who  is  doing  the  excavat- 
ing of  the  Mississippi  subway  at  Memphis,  is 
having  remarkably  good  luck  with  his  work. 
While  the  recent  rains  have  annoyed  him  tem- 
porarily, he  had  been  enabled  by  a  long  stretch 
of  good  weather  to  get  his  work  in  proper 
shape,  and  he  is  now  reaping  a  rich  harvest. 
Claud  is  one  of  the  younger  contractors  who 
make  Memphis  their  headquarters,  having  re- 
cently bought  out  the  business  of  H.  J.  Roper. 
Although  young  as  an  owner,  Claud  has  had 
a  great  deal  of  experience  as  foreman,  so 
he  knows  the  game  well  and  the  confidence 
which  the  railroads  interested  in  the  subway 
placed  in  him  by  awarding  to  his  firm  such  an 
important  job  was  an  excellent  testimonial. 
The  sister  subway  to  Mississippi  Ave.,  Ray- 
burn  Ave.,  which  was  awarded  to  M.  J.  Roach 
about  40  days  ago,  is  almost  excavated  and 
ready  for  the  pavement  and  retaining  walls. 
Rayburn  Ave.  was  an  extremely  difficult  piece 
of  work,  mainly  on  account  of  drainage  and 
the  nearness  of  houses  to  the  big  hole.  Sev- 
eral times  during  its  construction  the  sewers 
broke,  flooding  the  work  and  delaying  progress 
considerably,  but  the  subcontractors,  J.  T.  Ellis 
and  Price  &  Bryan  handled  their  work  well, 
prevented  any  houses  from  caving  in,  and 
will  finish  well  within  the  contract  time.  The 
concrete  work  has  already  begun  on  this 
subway. 

Following  close  on  the  Government  letting 
at  Vicksburg,  Major  Clarke  S.  Smith  of  the 
army  engineers,  with  Memphis  headquartersv 
lets  500,000  cu.  yds.  of  levee  work  on  the  21st 
of  the  present  month,  the  result  of  which  will 
have  been  decided  before  this  is  published. 
The  work  is  located  in  the  Upper  and  Lower 
St.  Francis  districts  in  Missouri  and  Arkan- 
sas, beginning  near  a  point  opposite  Cairo, 
111.,  and  in  the  White  River  district  near 
Helena,  Ark.  The  wo^k  is  considered  for  the 
most  part  unusually  good  and  some  attractive 
figures  are  expected  by  Maj.  Smith,  who  re- 
turned from  vacation  last  Friday  in  order  that 
he  might  shape  things  up  for  the  letting. 

J.  B.  Lewis  reports  good  progress  on  the 
railroad  which  he  is  building  for  the  R.  J. 
Darnell  Lumber  Co.,  at  Batesville,  Miss. 
Jim  says  the  first  five  miles  are  now  up  to 
grade,  and  that  before  the  end  of  the  season 
he  will  have  the  remaining  eleven  miles  com- 
plete. If  this  is  the  case  Mr.  Darnell,  the 
president  of  the  lumber  company,  states  that 
the  rail  will  be  laid  from  Batesville  to  Charles- 
ton, Miss.  The  road,  it  is  believed,  will  be 
then  taken  over  by  the  Y.  &  M.  V.  R.  R.,  as 
it  will  furnish  a  good  line  between  the  two 
points  above  mentioned,  and  such  a  line  had 
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long  been  desired  by  the  latter  company. 
Harry  Rodgers  is  one  of  the  sub-contractors 
working  for  Jim  Lewis. 

Jack  Rison,  who  for  some  years  past  has 
been  Chief  Clerk  to  the  General  Superintend- 
ent of  the  Y.  &  M.  V.  R.  R.  at  Memphis,  was 
promoted  last  week  to  Supervisor  of  Trains  at 
Tallahatchie,  Miss.,  with  a  handsome  increase 
in  salary.  All  the  boys  will  be  glad  to  hear 
of  Jack's  promotion,  for  no  one  in  the  serv- 
ice was  liked  better  by  the  contractors  than 
the  popular  young  chief  clerk.  In  his  former 
position  Jack  was  so  situated  that  he  could 
help  the  contractors  doing  work  for  the  I.  C. 
&  Y.  &  M.  V.  roads  in  this  section  in  the 
placing  of  cars  and  stopping  of  trains  and  in 
many  other  ways  which  tend  to  help  the  man 
on  the  job.  Instead  of  feeling  his  importance 
and  being  "uppish,"  like  so  many  of  the  rail- 
road men  are  to  contractors,  Jack  had  a  glad 
hand  for  every  one  and  was  never  too  busy  to 
say  "Howdy."  As  a  result,  all  who  did  work 
for  the  I.  C.  came  to  like  Jack  and  many 
troubles  that  were  properly  troubles  of  the 
engineering  department,  were  referred  to  Ri- 
son and  he  always  gave  them  a  ready  ear. 
All  the  boys  wish  Jack  well  and  hope  to  see 
him  in  Memphis  some  day  as  General  Super- 
intendent. Fred  Bownes  succeeds  Rison  as 
Chief  Clerk. 

J.  H.  Weatherford  has  completed  his  con- 
tract for  grading  and  ballasting  the  new 
Frisco  yards  at  Memphis.  The  contract  ran 
larger  than  was  at  first  expected  and  it  was 
necessary  to  place  more  force  on  the  work 
several  times  during  its  construction.  But 
Heiskell  J.,  as  usual,  was  equal  to  the  situation 
and  even  with  the  increased  yardage  finished 
on  time. 

Bob  Cheshire  renorts  excellent  work  being 
done  on  his  White  River  work — between  rains. 
Bob  says  he  never  saw  such  rain,  and  so 
much  of  it.  But  those  who  know  Bob  know 
that  he  is  not  one  to  worry  over  conditions 
which  he  can't  remedy,  or  so  long  as  he  can 
find  some  birds  to  shoot,  Bob  makes  himself 
happy.  And,  by  the  way,  Bob  is  considered 
one  of  the  best  men  with  a  gun  in  these  parts. 
Not  long  ago  at  the  Memphis  Club  shoot  he 
made  a  lot  of  professional  chaps  look  like 
thirty  cents  over  the  traps. 

C.  D.  Smith  has  returned  from  New  York, 
where  he  has  been  for  two  months  superin- 
tending his  large  subway  contracts,  which  run 
up  into  the  millions  of  dollars.  Charlie  jour- 
neyed to  New  York  in  his  large  touring  car 


and  during  his  stay  in  the  big  city,  made  many 
little  side  trips  and  passed  a  pleasant  two 
months.  C.  D.  and  his  brother,  Walter  Smith, 
have  some  mighty  big  railroad  jobs  on  hand 
and  are  interested  in  some  steel  works  of 
magnitude,  so  both  of  the  boys  are  kept  pretty 
much  on  the  jump. 

Major  Clarke  S.  Smith,  U.  S.  A.,  returned 
from  his  summer  home  on  Lake  Michigan 
last  Friday,  looking  well  and  happy  from  his 
month's  rest.  The  Major  found  much  accum- 
ulation of  work,  but  was  not  slow  in  digging 
in  and  taking  hold. 

Lewis  Kavanaugh  is  in  Chicago  looking 
after  the  interests  of  his  company.  Lewis  sells 
all  of  the  sand  and  gravel  used  by  contractors 
on  city  streets  and  his  success  has  been  truly 
remarkable.  Starting  out  as  a  small  con- 
tractor himself,  he  worked  hard  and  by  close 
attention  to  details  that  counted,  attracted  the 
attention  of  influential  men  and  gradually 
came  into  control  of  the  largest  sand  and 
gravel  business  in  the  South.  Now  Lewis  has 
a  big  trade  always  coming  his  way  and  is 
reaping  the  benefit  of  his  early  labors.  Lewis 
is  a  director  of  the  Roach-Manigan  Paving  Co. 

The  many  friends  of  Mike  Larkin,  one  of 
the  first  and  oldest  contractors  in  this  section, 
will  be  grieved  to  learn  of  his  accident  last 
week,  when  he  was  struck  by  a  street  car 
on  Vance  Ave.  and  severely  injured.  His 
collar  bone  was  broken,  his  side  mashed  and 
his  body  badly  skinned.  It  was  at  first  thought 
that  his  age  would  be  a  serious  drawback  to 
his  recovery,  Mr.  Larkin  being  now  eighty 
years  of  age,  but  the  old  man  has  been  hold- 
ing his  own,  and  there  are  now  good  chances 
of  a  complete  recovery.  Mike  Larkin  has  been 
actively  engaged  right  up  to  the  time  of  his 
accident,  he  being  president  of  the  Larkin 
Construction  Co.,  a  company  with  thousands 
of  dollars  worth  of  city  work  under  construc- 
tion. When  struck  by  the  car  Mr.  Larkin  was 
on  his  way  to  one  of  his  contracts,  it  being 
his  custom  to  make  a  daily  personal  inspection 
of  all  work  under  way. 

Texas. 

^•Bids  are  asked  until  4  p.  m.,  Sept.  1,  by 
B.  F.  Ayres,  chairman  Commissioners  Galves- 
ton County  Drainage  District  No.  2,  La 
Marque,  Tex.,  for  excavating  210,012  cu.  yds. 
E.  N.  Sanctuary,  Engineer,  Galveston,  Tex. 

•^Specifications  for  the  construction  of 
drainage  ditches  for  Drainage  District  No.  1 
of  Cameron  County,  bids  for  which  are  to 
be  opened  Aug.  29,  at  the  office  of  A.  W.  Am- 


thor,  Engineer,  Brownsville,  Tex.,  are  on  file 
at  the  office  of  Engineering  &  Contracting, 
537  S.  Dearborn  St.,  Chicago,  111.  The  offi- 
cial advertisement  for  this  work  appeared  in 
our  Jul  26  issue.  Two  other  drainage  dis- 
tricts are  planned  near  District  No.  1.  Drain- 
age District  No.  2  has  been  formed  and  lies 
adjoining  District  No.  1  on  the  south  and 
extends  to  the  Rio  Grande.  District  No.  3  is 
now  being  formed  and  surveys  are  being 
made.  This  district  lies  above  District  No.  1 
on  the  north  and  includes  the  town  of  San 
Benito.  It  extends  to  the  Arroya  Colorado 
and  is  about  the  size  of  District  No.  1. 

The  Commissioners  of  Cameron  Count); 
Brownsville,  Tex.,  held  a  hearing  on  Aug.  15 
on  a  petition  for  the  formation  of  an  irriga- 
tion district  to  comprise  185,000  acres  adjoin- 
ing Raymondsville,  Sebastian  and  Lyford. 

Hearing  will  be  held  Sept.  16  by  the  Camer- 
on County  Commissioners,  Brownsville,  Tex., 
on  the  petition  for  the  establishment  of  two 
drainage  districts,  one  adjoining  Brownsville 
and  the  other  adjoining  San  Benito. 

Plans  are  underway  for  constructing  a 
drainage  system  for  Drainage  District  No.  3 
of  Galveston  County.  E.  N.  Sanctuary,  Gal- 
veston, Tex.,  Engineer  of  the  district. 

Engineer  J.  W.  Mavity,  of  Lyndon,  Kan., 
has  just  returned  from  Texas,  where  he  has 
been  making  surveys,  plans  and  specifications 
for  an  irrigation  project  on  the  Pecos  River, 
Pecos  County  Tex. 

Utah. 

The  following  bids  were  received,  Aug.  7, 
at  the  office  of  the  U.  S.  Reclamation  Serv- 
ice, Provo,  for  the  construction  of  the  diver- 
sion canal  which  is  to  convey  the  water  from 
the  Indian  creek  dike  to  the  big  Strawberry 
tunnel.  In  building  this  canal  it  will  be  nec- 
essary to  remove  150,000  cu.  yds.  of  earth  and 
rock,  and  the  bottom  and  sides  of  some  parts 
of  the  ditch  is  to  be  concrete  and  cement : 
Manev  Brothers  &  Co.,  Boise,  Ida..  $34,510; 
N.  Straw  &  Co..  Springville.  $43,310;  Ely 
Construction  Co.,  Springville,  $26,460;  W.  C. 
Morrison,  Denver,  $32,845. 

Wyoming. 

®P.  Fitzgerald,  Denver,  Colo.,  has  been 
awarded  the  contract  for  the  construction  of 
a  complete  irrigation  system  for  the  Saratoga 
Reservoir  and  Irrigation  Co.,  Saratoga,  Wyo. 
This  company  will  reclaim  40,000  acres  of  land 
east  of  Saratoga.  Z.  E.  Sevison  is  chief  engi- 
neer. 
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Alabama. 

The  J.  B.  McCrary  Co.,  1311  Empire  Bldg., 
Atlanta,  Ga.,  has  been  retained  to  prepare 
plans  and  estimates  for  a  water  and  electric 
light  plant  for  the  city  of  Stevenson,  Ala. 
Arkansas. 
I  he  City  Council  of  Malvern,  Ark.,  has 
granted  a  franchise  for  water  works  and  sew- 
erage to  R.  R.  Chamberlain  and  assigns.  Four 
months  are  allowed  to  begin  work  and  the 
same  must  be  completed  within  eight  months. 
The  franchise  runs  for  25  years. 

The  citizens  of  Walnut  Ridge,  Ark.,  on 
\ug  15  voted  in  favor  of  the  installation  of  a 
water  works  system.  It  has  not  been  decided 
whether  a  franchise  shall  be  granted  or  the 
plant  be  owned  and  controlled  by  the  city. 
California. 

Vl'ln-  Sacramento  I'ipc  Works  of  Sacra 
mento,  Cal.,  has  been  awarded  the  contract  for 
pip'-  for  the  water  system  at  Oakdalc,  Stan- 
islaus county.  The  contract  calls  for  over 
45,000  ft  of  piping  ranging  from  12  to  4-in. 
pipe,  fire  plugs,  water  feeders  and  necessary 
equipment   for  a  complete  system. 

Colorado. 

The  citizen i  of  Bdgewater,  Colo,  have  vot- 

i-d  against  tin-  issuance  of  bonds  in  the  sum 


of  $20,000  for  the  construction  of  a  water 
plant. 

The  citizens  of  Milliken,  Colo.,  on  Aug.  15 
voted  to  bond  the  town  in  the  sum  of  $15,000 
for  a  new  water  works  system.  The  deep 
water  artesian  well  now  in  operation  will  be 
used  and  its  flow  is  sufficient  to  supply  a  city 
of  5,000. 

District  of  Columbia. 

•J«Hids  are  asked  until  2  p.  m.,  Aug.  28.  by 
Commissioners  of  the  District  of  Columbia, 
Washington,  I).  C,  for  furnishing  and  erect- 
ing, complete,  at  the  district  pumping  station, 
one  automatic  coal  scale. 

Florida. 

Bids  wire  received  by  the  city  of  Jackson- 
ville, Ha.,  from  the  following  for  driving  a 
1,000  it.  10  or  12-in,  artesian  well  on  park 
property  located  near  (lie  banks  of  llogans 
creek,  between  l'"ourth  and  Fifth  Sts. :  Ohio 
Well  Drilling  Co.,  Jacksonville,  loin.  $3.'J3 
per  ft.,  12-in.  $-1.32  per  ft.;  Southard  Contract- 
ing Co.,  Lakeland.  10-in        ID  per  ft.,  12-in. 

$8.74  per  ft. :  Syndor  Pump  &  Well  Co., 
Richmond,  Va.,  10  in.  $8.26  per  ft „  i2-.in. 

|t|  r.  per  ft.;  Hughes  Specially  Well  Drilling 
Co.,  Charleston,  S  C  .  10  in.  $1  per  ft  ,  12-in. 
$5  per  ft. 

The  eiti/ens  of  Palmetto,  Fla.,  at  a  recent 


election  voted  the  issuance  of  bonds  in  the 
sum  of  $20,000  for  the  purpose  of  installing  a 
water  works  and  for  paving  purposes. 

Georgia. 

The  City  Council  of  Savannah,  Ga.,  has 
called  a  special  election  for  Dec.  6  for  the 
purpose  of  authorizing  an  issuance  of  bonds 
to  the  amount  of  $600,000  for  the  extension 
and  completion  of  the  bouse  drainage  and 
storm  sewerage  system,  including  such  exten- 
sions of  the  water  works  system  as  may  be 
necessary. 

Illinois. 

4»Bids  arc  asked  until  Aug.  28  by  Village 
Clerk,  Seaton,  111.,  for  furnishing  16x16 
wooden  tank  on  80-ft.  steel  tower,  gasoline 
driven  deep  well  pump  and  20  blocks  1-in.  cast 
iron  main. 

•{•Bids  will  be  received  until  8  p.  m.,  Aug. 
29,  by  City  Council,  Wheaton.  111.,  for  the  con- 
struction and  laying  of  water  pipes  for  city 
water  in  the  city.  The  work  will  include  cist 
iron  mains  ami  hydrants,  tees,  crosses  and 
other  appurtenances.  Herbert  A.  Sehryver  is 
Chairman  of  the  Hoard.  A.  L.  Webster. 
Wheaton,  III.,  is  I'ublie  Engineer. 

®Tbe  Chicago  Hridge  it  lion  Works.  Chi- 
cago, Ml.  bis  Keen  awarded  the  contract  by 
the    Board    of    Trustees   of    lost. int.    III.  tor 


•I-  indicates  work  now  open  for  bids.    3)  indicates  a  contract  let  recently. 
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the  construction  of  a  steel  water  works  tower 
and  tank  of  50,000-gal.  capacity  and  approxi- 
mately 90  high,  for  $3,046.  Hugh  M.  Price, 
1207  Hartford  Bldg.,  Chicago,  is  Engineer. 
Bids  were  opened  Aug.  15.  All  bids  received 
for  deep  well  pumps  were  rejected,  and  will 
be  readvertised. 

©Griffith  &  Walker  of  Zion  City,  111.,  have 
been  awarded  the  contract  by  the  city  of  St. 
Clair,  Minn.,  for  sinking  an  8-in.  well  for 
$.3.80  per  ft.;  Des  Moines  Bridge  &  Iron 
Works  of  Des  Moines,  la.,  secured  the  con- 
tract for  constructing  tower  and  tank  for 
$3,760,  and  W.  D.  Lovell  of  Minneapolis, 
Minn.,  secured  the  contract  to  construct  pipe 
line  for  $4,146.    Bids  were  opened  Aug.  10. 

©The  American  Light  &  Water  Co.,  76  W. 
Monroe  St.,  Chicago,  111.,  has  been  awarded 
the  contract  by  the  city  of  Harlem,  Mont., 
for  the  construction  of  a  municipal  water 
system  for  $30,940. 

®Wm.  Moran  &  Co.,  Joliet,  111.,  have  been 
awarded  the  contract  at  $913  for  constructing 
460  ft.  of  8-in.  water  main  in  Desplaines  St., 
Joliet,  111.    Bids  were  opened  Aug.  14. 

©Bids  were  opened  Aug.  14  by  Matt  Bers- 
cheid,  City  Clerk,  Joliet,  111.,  for  building 
pumping  station,  the  work  including  concrete 
foundation  and  engine  bed  and  floor.  The 
probable  contractor  is  Henry  Latz,  Joliet.  111. 
The  building  is  to  be  of  dark  red  brick  or 
stone  with  reinforced  concrete  roof  and  green 
tile  Finish. 

©Bids  were  opened  Aug.  17  by  H.  Stanton, 
City  Clerk,  Pana,  111.,  for  the  construction  of 
water  works,  contracts  being  let  as  follows : 
Pumping  machinery,  Piatt  Iron  Works,  Day- 
ton. Ohio,  and  John  H.  McGowen,  Cincinnati, 
Ohio.  The  remainder  of  the  work,  including 
dam  and  reservoir,  water  pipe,  etc.,  was  let  to 
O.  T.  Dunlap,  Edwardsville,  111. 

Jno.  J.  Gallery  of  Chicago  has  submitted  a 
bid  of  $848  to  L.  E.  McGann,  Commissioner 
of  Public  Works,  Chicago,  111.,  for  furnishing 
and  erecting  coal  spouts  as  shown  on  specifi- 
cations.   Bids  opened  Aug.  17. 

Following  are  the  low  bids  received  by  L. 
E.  McGann,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  constructing  a  vault  at  the 
Roseland  pumping  station,  104th  St.  and  Stew- 
art Ave.:  Jno.  O'Brien,  Chicaeo,  111.,  (A), 
55,000  lbs.  structural  steel.  $2,035 ;  (B)  17.000 
lbs  cast  iron  columns  and  base  plates  $080; 
CO  68,000  lbs.  %  and  %-in.  round  rods  for 
reinforcement,  $1,530.  Total  bid.  $4,245.  The 
contract  has  not  been  awarded.  Bids  opened 
Aug.  12. 

Iowa. 

4-Bids  are  asked  until  7  p.  m.,  Sept.  2.5,  by  C. 
E.  Ward.  Chairman  Water  Committee,  Fairfield. 
Ia.,  for  a  gravity  filtration  plant  for  the  city. 
Plant  is  to  consist  of  building,  filter  tanks, 
coagulation  tanks,  settling  tanks,  pumps,  etc., 
and  is  to  have  a  capacitv  for  treating  1,000,000 
gals,  per  24  hours.  Hall  &  Adams,  Center- 
ville.  Ia.,  are  the  Engineers.  Official  advertise- 
ment will  be  found  elsewh  ere  in  'this  issue. 

©The  City  Council  of  Jefferson,  Ia.,  has 
contracted  with  Thorpe  Bros.,  of  Dawson,  Ia., 
for  the  drilling  of  the  new  well  required  for 
the  city  water  system. 

©The  city  of  Cherokee.  Ia..  on  Aug.  7  award- 
ed the  contract  for  extensions  to  the  water 
mains  to  the  Midwest  Engineering  Co.,  309-10 
McCague  Bldg..  Omaha,  Neb. 

©Zitterell  &  Sullivan  of  Webster  City,  Ia., 
have  been  awarded  the  contract  by  the  city 
of  Boone,  Ia.,  for  the  erection  of  two  reser- 
voirs in  connection  with  the  water  plant.  The 
reservoir  at  the  water  plant  will  hold  2,200,000 
gals.,  while  the  one  at  the  river  will  hold 
2,000,000  gals. 

_  An  election  will  be  held  on  Sept.  25  in  the 
city  of  Creston,  Ia.,  to  vote  on  the  proposition 
of  buying  the  water  plant  in  the  city  for  a 
consideration  of  $150,000. 

The  Iowa  Engineering  Co.,  of  Clinton,  la., 
has  been  engaged  to  make  plans  and  speci- 
fications for  a  water  works  svstem  for  Lost 
Nation,  Ia.,  to  cost  about  $12,000. 

Kansas. 

®E.  J.  Merkle  &  Co..  718  Scarritt  Bldg., 
Kansas  City,  Mo.,  have  been  awarded  the  con- 


tract by  the  city  of  Horton,  Kan.,  for  furnish- 
ing and  erecting  in  place  one  100  h.p.  high 
speed  engine  for  $1,180.  Bids  were  opened 
Aug.  8. 

It  is  stated  that  the  citizens  of  Hill  City, 
Kan.,  on  Aug.  17  voted  in  favor  of  the  in- 
stallation of  a  water  works  system  and  an 
electric  light  plant. 

The  Santa  Fe  System  has  appropriated  $6,- 
800  to  cover  the  cost  of  installing  well  pumps, 
etc.,  at  Rago,  Kan. 

The  Santa  Fe  System  has  appropriated  $3,- 
500  to  cover  the  cost  of  installing  additional 
water  facilities  at  Quenemo,  Kan. 

Louisiana. 

The  Commercial  League  of  Covington,  La., 
has  asked  the  mayor  to  appoint  a  committee 
to  act  with  it  in  working  out  a  plan  and 
bringing  the  proposition  to  install  a  water 
system  before  the  citizens. 

Advices  from  McDonoghville,  La.,  state  that 
the  Water  Works  and  Improvement  Associa- 
tion of  that  city  contemplates  the  installation 
of  a  water  works  system. 

Maryland. 

According  to  advices  from  Hagerstown, 
Md.,  the  Washington  County  Water  Co.  has 
purchased  a  tract  of  30  acres  of  land  near 
Smithsburg  as  a  site  for  a  new  reservoir  of 
increased  size. 

Massachusetts. 

•J»Bids  will  be  received  until  2:30  p.  m., 
Sept.  ],  by  Metropolitan  Water  and  Sewerage 
Board,  1  Ashburton  Place,  Boston,  Mass.,  for 
two  pumping  engines,  each  having  a  capacity 
of  3,000,000  U.  S.  gals,  in  24  hrs.  Dexter 
Brackett  is  Chief  Engineer  of  Water  Works. 
William  Davenport  is  Secretarv,  Boston, 
Mass. 

Michigan. 

An  election  was  held  in  Baraga,  Mich.,  for 
the  purpose  of  voting  on  the  proposition  of 
installing  a  water  works  and  an  electric  light 
plant  by  floating  bonds  in  the  sum  of  $30,400. 

Minnesota. 

©The  Village  Council  of  Crosby,  Minn., 
recently  voted  $45,000  for  public  improve- 
ments. Ben.  Mizen'  of  Crosby  has  been 
awarded  the  contract  for  the  installation  of  a 
water  plant,  and  Pastoret  &  Lawrence  of  Du- 
luth  secured  the  contract  to  install  a  sewer 
system. 

The  city  of  Dawson,  Minn.,  will  make  ex- 
tensions to  its  water  system  next  year.  T. 
W.  Miller  of  Dawson  is  Engineer. 

The  Minnesota  Steel  Co.,  Duluth,  Minn., 
proposes  to  install  a  complete  independent 
water  works  system  of  its  own.  A  large 
pumping  station  is  to  be  placed  up  the  river 
a  short  distance  from  the  central  portion  of 
its  works  and  the  network  of  mains  to  lie 
installed  will  cover  a  wide  area. 

Missouri. 

Parkersburg,  Linn  County,  Mo.,  population 
137,  has  voted  in  favor  of  the  installation  of 
a  water  works  system.  Post  office  not  given 
in  postal  guide. 

Nebraska. 

The  village  of  Bethany,  Neb.,  has  voted 
the  issuance  of  bonds  in  the  sum  of  $20,000  for 
the  establishment  of  a  municipal  water  sys- 
tem. 

City  Engineer  Geo.  W.  Craig  of  Omaha, 
Neb.,  urges  the  construction  of  an  8-in.  water 
main  for  the  school  for  the  deaf.  The  esti- 
mated cost  is  about  $5,000. 

New  York. 

©The  Board  of  Water  Commissioners,  Ni- 
agara Falls,  N.  Y.,  has  awarded  contracts 
amounting  to  about  $100,000  for  paralleling  the 
mains  of  the  Western  New  York  Water  Co. 

©The  Lake  Shore  Construction  &  Supply 
Co.,  of  Dunkirk,  N.  Y.,  has  been  awarded  the 
contract  by  the  city  of  Geneva,  N.  Y.,  for 
the  construction  of  a  concrete  reservoir  and 
filter  plant  for  $18,692  and  $35,290  respectively. 
Bids  were  opened  Aug.  15. 

©Patridge  &  Bush,  Lodi,  N.  Y.,  have  been 
awarded  the  contract,  at  $24,303,  for  furnish- 


ing and  laying  12,000  ft.  of  12-in.  cast  iron  pipe 
for  the  city  of  Irvington,  N.  Y.  Bids  were 
opened  Aug.  15  by  James  G.  Orton,  Clerk, 
Water  Commission. 

The  Village  Board  of  Trustees,  Church- 
ville,  N.  Y.,  has  retained  Engineer  Witmer 
of  the  firm  of  Witmer  &  Brown  of  Buffalo, 
N.  Y.,  to  make  surveys  and  an  estimate  of 
the  cost  of  installing  a  water  works  system. 

North  Carolina. 

Bonds  in  the  sum  of  $40,000  have  been 
voted  in  Winston-Salem,  N.  C.,  for  the  pur- 
pose of  extending  the  water  mains  and  im- 
proving the  water  plant.  Rufus  I.  Dalton  is 
Mayor. 

Ohio. 

The  City  Council  and  the  water  works  trus- 
tees of  Ravenna,  O.,  expect  to  purchase  more 
land  for  water  works  purposes. 

M.  F.  Quill  of  Cincinnati,  O.,  has  been 
awarded  the  contract  by  the  Service  Director 
of  that  city  for  the  laying  of  water  mains  in 
Edwards  and  Grandin  roads.  Delta  and  Colum- 
bian Ave.,  and  Deerfield  road  for  $12,244. 

Oklahoma. 

©The  Oklahoma  Engineering  Co.,  Anadar- 
ko,  Okla.,  has  been  awarded  the  contract  by 
the  city  of  Waynoka,  Okla.,  to  construct  a 
water  works  and  an  electric  light  plant  for 
$24,475.  William  Haviland  of  Alva,  Okla.,  is 
Engineer. 

A  commission  of  three  expert  engineers  will 
begin  work  soon  preparing  plans  for  a  perma- 
nent water  service  for  Oklahoma  City,  Okla. 
The  City  Commissioners  wtill  instruct  the 
engineers  to  plan  a  water  supply  to  serve  a 
city  of  150,000  population. 

The  Board  of  City  Commissioners  of  Ard- 
more,  Okla.,  has  passed  a  resolution  calling  for 
a  bond  issue  of  $50,000  to  supplement  the  wa- 
ter supply  with  a  system  of  deep  wells. 

An  election  was  held  in  Tulsa,  Okla.,  on 
Aug.  15  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $291,000  for 
municipal  improvements.  Of  this  sum  $75.01  Mi 
will  be  devoted  to  an  endeavor  to  get  a 
deep-well  water  supply  to  supplement  that 
taken  from  the  Arkansas  River  for  city  water 
purposes,  and  $50,000  for  enlarging  the  fire 
department.  The  remainder  will  be  used  for 
sewerage. 

Mayor  J.  C.  Kirby  of  Altus,  Okla.,  is  ask- 
ing prices  on  filtration  system  of  250,000-gals. 
capacity.    Blair  L.  Boyle  is  City  Engineer. 

Plans  have  partially  been  completed  for  the 
construction  of  a  waterworks  and  electric 
light  extension  for  the  city  of  Pawhuska. 
Okla.,  at  an  estimated  cost  of  $50,000  and 
$10,000,  respectively.  The  work  will  include 
li.000  ft.  of  flow  line,  more  filters  and  settling 
basins,  and  reservoir  extensions  to  additions 
to  the  city.    Albert  York  is  City  Clerk. 

Oregon. 

The  City  Council  of  Woodburn,  Ore.,  has 
decided  to  call  a  special  election  some  time 
during  September  for  the  purpose  of  authoriz- 
ing a  bond  issue  to  purchase  the  existing  wa- 
ter plant  and  make  necessary  extensions. 

The  citizens  of  Hermiston,  Ore.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $25,000 
for  the  construction  of  a  water  works  sys- 
tem. The  work  includes  the  construction  of  a 
250,000-gal.  reservoir  and  laying  of  12-in. 
mains. 

The  town  of  Woodville,  Ore.,  is  planning  to 
build  a  water  system.  Plans  and  estimates  are 
being  considered  by  the  City  Council  and  it 
is  hoped  to  let  contracts  for  the  work  soon. 

The  City  Commissioners  of  Astoria,  Ore., 
have  approved  the  plans  for  the  building  of  a 
dam  at  the  headworks  on  Bear  Creek  that  will 
create  a  storage  reservoir  with  a  capacity  of 
100,000-gals.  The  proposed  dam,  which  is  to 
be  of  concrete,  is  to  be  25  ft.  long  on  the 
bottom,  160  ft.  long  on  the  top,  54  ft.  in  width 
at  the  bottom,  11%  ft.  wide  at  the  top  and 
74  ft.  high.  Bids  will  be  received  at  once  for 
this  work. 

An  election  will  be  held  in  Gladstone,  Ore., 
soon  to  vote  on  the  proposition  to  issue  bonds 
in  the  sum  of  about  $20,000  for  the  construc- 
tion of  a  waterworks  system. 


•f«  indicates  work  now  open  for  bids.    ©  indicates  a  contract  let  recently. 
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Pennsylvania. 

The  Water  Commissioners  of  McKeesport, 
Pa.,  have  authorized  Supt.  D.  M.  White  of 
the  water  works  to  buy  cast  iron  pipe  at  a 
cost  of  about  $700  in  order  to  be  prepared  in 
case  of  emergency  at  the  city  pumping  station. 

South  Carolina. 

•f«Bids  are  asked  until  noon,  Sept.  5,  by 
Board  of  Public  Works,  John  F.  Monroe, 
Chairman,  Honea  Path,  S.  C,  for  furnishing 
machinery,  boilers,  pumps,  engines,  etc.,  and 
materials  for  electric  light  plant  and  for  cast 
iron  water  pipes,  valves,  lead,  etc.,  and  tank 
for  water  plant;  also  for  deep  well.  Thos. 
W.  Cothran,  Consulting  Engineer,  Greenwood, 
S.  C. 

The  Camden  Water  &  Light  Co.,  Camden, 
S.  C,  has  been  incorporated  with  a  capital 
stock  of  $70,000.  The  incorporators  are:  H. 
G.  Garrison  and  W.  M.  Shannon  of  Camden, 
Edward  C.  Brainard,  Chicago,  111.,  and  others. 

South  Dakota. 

The  Mayor  of  Rapid  City,  S.  Dak.,  states 
that  it  is  planned  to  construct  a  water  system 
to  treble  the  present  supply,  build  a  ditch  and 
dam  and  drain  and  grade  practically  all  the 
streets  of  the  city. 

The  Missouri  Valley  Engineering  Co.,  408- 
412  Western  National  Bank  Bldg.,  Mitchell, 
S.  Dak.,  has  been  awarded  the  contract  for  the 
engineering  work  in  connection  with  the  wa- 
ter works  system  at  Vermilion,  S.  Dak.  The 
cost  will  be  $32,500,  for  which  bonds  have 
been  voted.  Of  this  $16,500  will  be  used  to 
purchase  the  old  system  and  the  remainder 
will  be  used  in  buying  pumping  machinery  and 
extensions. 

Tennessee. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Memphis,  Tenn.,  authorizing 
the  issue  of  $250,000  in  bonds  for  the  im- 
provement and  extension  of  the  water  works 
of  the  city.  Bids  for  this  work  will  be  asked 
as  soon  as  the  ordinance  is  passed. 

Texas. 

•J»Bids  will  be  received  until  2  p.  m.,  Sept. 
1,  by  Board  of  Commissioners  of  Polytechnic, 
at  the  office  of  J.  R.  Thomas,  Mayor,  Station 
"A,"  Fort  Worth,  Texas,  for  the  following 
water  works  material :  1 — One  steel  water 
tower  and  tank,  capacity  100.000  gals ;  height 
from  foot  of  tower  to  top  of  tank  125  ft.,  to 
be  erected  complete  in  the  city  of  Polytechnic, 
including  foundation  and  inlet  pipe.  Complete 
builders'  specifications  and  strain  sheet  must 
accompany  each  bid.  2 — 2,100  ft.  8-in.  cast- 
iron  pipe,  weighing  about  471/&  lbs.  per  foot; 
9.700  ft.  of  6-in.  cast-iron  pipe,  weighing  about 
33.3  lbs.  per  ft. ;  3,600  ft.  4-in.  cast-iron  pipe, 
weighing  about  21.7  lbs.  per  foot,  and  approx- 
imately, AVz  tons  special  castings,  delivered  f. 
o.  b.  cars  Fort  Worth.  Separate  bids  for  sec- 
tions 1  and  2  will  be  considered. 

The  city  of  Paris,  Tex.,  will  let  contracts 


r.bout  Oct.  15  or  Nov.  1  for  reinforcing  the 
present  dam,  including  about  35,000  yds.  of 
earth ;  rip  rap  on  face  of  dam,  estimated  to 
cost  $10,000,  construct  a  concrete  spillway  and 
other  repairs.  The  entire  work  will  cost 
about  $35,000.  J.  W.  Crook  of  Paris  is  Engi- 
neer. 

E.  Buescher,  proprietor  of  the  Smithville 
Light,  Water  &  Power  Co.,  of  Smithville, 
Tex.,  is  making  preparation  to  bore  two  ar- 
tesian wells  to  supply  the  city  water. 

The  People's  Water  Co.,  of  Celeste,  Tex., 
has  been  incorporated  with  a  capital  stock  of 
$6,000  to  supply  water  to  the  public.  The 
incorporators  are :  G.  D.  Henslee,  W.  C. 
Compton  and  D.  R.  Buchanan. 

The  Gunter  Water  Supply  Co.,  of  Gunter, 
Grayson  County,  Tex.,  has  been  incorporated 
with  a  capital  stock  of  $5,175.  The  incor- 
porators are:  G.  H.  Snider,  C.  O.  Crockett 
and  C.  B.  .Polk. 

The  San  Marcos  Utility  Co.,  of  San  Mar- 
cos, Tex.,  has  given  orders  for  material  for 
the  extension  of  the  city  water  system  into 
Katvville.  The  water  main  will  extend  3,500 
ft. 

Plans  and  specifications  have  just  been 
completed  for  the  permanent  dam  to  be  con- 
structed in  Trinity  River  at  California  Cross- 
ing by  the  city  of  Dallas,  Tex.  Bids  for  this 
work  will  be  asked  immediately  and  it  is 
thought  the  contract  can  be  awarded  by  Sept. 
1.  The  dam  will  cost  between  $16,000  and 
$22,000. 

The  Santa  Fe  System  has  appropriated 
$5,600  to  cover  the  cost  of  constructing  addi- 
tional water  facilities  at  East  Dallas,_  Tex., 
and  $6,700  to  cover  similar  costs  at  Elgin. 

The  People's  Water  Co.,  of  Celeste.  Tex., 
has  been  incorporated  with  a  capital  stock  of 
$6,000  to  supply  water  to  public.  The  incorpo- 
rators are  G.  D.  Henslee,  W.  C.  Compton  and 
D.  R.  Buchanan. 

The  Gunter  Water  Supply  Co.,  of  Gunter, 
Tex.,  has  been  incorporated  with  a  capital 
stock  of  $5,175.  The  incorporators  are :  G. 
H.  Snider,  C.  O.  Crocket  and  C.  B.  Polk. 

The  city  of  Houston,  Tex.,  has  purchased 
eight  lots  in  what  is  known  as  the  Houston 
City  Street  Railway  addition  No.  4,  situated 
a  short  distance  outside  of  the  eastern  limits 
of  the  city.  The  property,  it  is  said,  will  be 
used  by  the  city  for  a  pumping  station  for  the 
new  filtering  beds  to  be  established  several 
miles  east  of  the  limits. 

The  Melissa  Waterworks  Co.,  of  Melissa, 
Tex.,  has  been  incorporated  wtih  a  capital 
stock  of  $5,000.  The  incorporators  are  J.  L. 
Gibson,  H.  E.  Morgan  and  J.  A.  Cline.  The 
company  has  let  the  contract  for  a  25,000-gal. 
steel  tank  to  be  elevated  75  ft.,  and  intends 
to  lay  mains  over  the  town  and  install  all 
other  machinery  necessary  for  the  operation 
of  a  waterworks  system. 

The  City  Council  of  Marlin,  Tex.,  has 
passed  an  order  providing  for  the  construction 
of  a  4-in.  pipe  and  two  additional  hydrants. 


The  City  Council  of  Paris,  Tex.,  has  called' 
an  election  for  Sept.  5  for  the  purpose  of  vot- 
ing on  the  issuance  of  bonds  in  the  sum  of 
$35,000  for  improvements  to  and  increasing 
the  water  supply  at  the  city  lake,  six  miles 
west  of  town. 

A  petition  has  been  circulated  in  Calvert, 
Tex.,  asking  the  City  Council  to  order  an  elec- 
tion for  the  issuance  of  $35,000  bonds  for 
waterworks  and  sewerage  improvements. 

Utah. 

®Bids  were  opened  Aug.  2  by  the  State 
Board  of  Land  Commissioners,  Salt  Lake  City, 
Utah,  for  sinking  an  artesian  well  in  Iron 
County,  the  contract  being  awarded  to  S.  A. 
Hatterman. 

The  citizens  of  Perry,  Utah,  have  decided 
to  install  a  waterworks  system.  Bonds  in  the 
sum  of  $10,000  having  recently  been  voted. 
It  is  the  intention  to  build  a  reservoir  on  the 
hillside  somewhere  east  of  town. 

Washington. 

Engineers  of  the  Northern  Pacific  Railway 
Co.  are  prospecting  the  country  east  of  Au- 
burn, Wash.,  in  an  effort  to  obtain  a  suitable 
water  system  for  its  shops  in  Auburn.  Be- 
tween 4,000,000  and  5,000,000  gals,  of  water 
will  be  used  every  month  by  the  engines  and 
by  the  shops. 

West  Virginia. 

An  election  will  soon  be  held  in  Northfork, 
W.  Va.,  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  for  the  construction  of  a  water 
system,  estimated  to  cost  $12,000.  The  work 
will  include  two  concrete  tanks  of  30,000-gal. 
capacity  each  and  a  filter.  Walter  Prockter  is 
Engineer. 

Wisconsin. 

^•Bids  will  be  received  until  Sept.  5  by  City 
of  Windsor,  Wis.,  for  the  proposed  new  in- 
take to  be  laid  in  the  bed  of  the  river.  Smith, 
Hinchman  &  Grylls,  Detroit,  Mich.,  are  En- 
gineers. The  cost  of  the  work  is  estimated 
at  $30,000. 

The  Board  of  Water  Commissioners  of 
Kenosha,  Wis.,  has  made  arrangements  for 
extensive  additions  to  the  mains  of  the  water 
works  with  a  view  of  supplying  water  to 
many  new  residents  of  the  city  in  the  south 
and  southwest  portions.  The  estimated  cost 
of  the  improvement  is  $25,000. 

Wyoming. 

The  Broadmoor  Land  Co.,  Basin,  Wyo.,  has 
decided  to  continue  the  water  mains  south  on 
Fourth  St.,  through  their  addition  for  a  dis- 
tance of  1,264  ft.  beyond  the  end  of  the  city 

extension. 

Canada. 

®The  Canadian  Fairbanks,  Morse  Co..  Bloor 
St.  W..  Toronto,  Ont,  has  been  awarded  the 
contract  by  the  city  of  Toronto  for  the  con- 
struction and  supply  of  20-in.  special  castings 
and  12-in.  and  20-in.  valves  for  the  water 
works  department.    Bids  were  opened  Aug.  8. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Arizona. 

The  town  of  Nogales,  Ariz.,  is  considering 
securing  a  municipal  sewer  system  and  water 
supply. 

Arkansas. 

The  Citizens'  Committee  of  Conway,  Ark., 
having  the  matter  in  charge,  for  the 
organization  of  a  general  sewer  improvement 
1I1  tint,  embracing  practically  all  of  the  busi- 
ness and  residence  sections  of  the  city,  has 
filed  tlw:  petition  with  City  Recorder  Opic 
Hartji. 

Consulting  Engineer!  Dickinson  &  Watkins, 
Southern  I  rust  I'.ldg.,  Little  Rock,  Ark.,  have 
furnished  pi. m  for  a  septic  tank  for  the  War- 
ren  I  raining  School,  Warren,  A  k. 

Ill--  final  surveys  for  Si-wit  District  No.  2 
for   Batetville,   Ark.,  have   been   made,  and 

»{«  indicates  work  now  open  for  bids. 


R.  N.  Nikcevich,  of  Los  \ngeles,  Cal..  sub- 
mitted the  lowest  bid  to  the  Board  of  Trus- 
tees of  Coronado,  Cal..  for  the  construction 
of  the  new  sewer  extensions  as  provided  in  the 
recent  bond  issue.  The  bid  was  about  $28,501) 
for  salt  glazed  pipe  and  $28,132  for  cement 
pipe. 

The  City  Council  of  San  Bernardino,  Cal.. 
has  ordered  the  const  nu  t  ion  of  sewers  on  Mt. 
Vernon  Ave.,  between  Base  Line  and  Seventh 
St.,  and  on  Mayfield  Ave.,  between  Ninth  and 
I  (Mb  Sts. 

Dr.  YY.  F.  Snow,  Secretary  Stale  Hoard  of 
Health,  lias  notified  the  Hoard  of  Trustees  of 
Sacramento,  Cal.,  that  the  city  will  have  to 
find  another  method  of  disposing  of  its  sew- 
age. 

City  Engineer  Eivd  C.  Turner  of  Oakland, 
Cal  .  lias  estimated  the  cost  of  sewering  the 

'•)  indicates  a  contract  let  recently. 


work  will  shortly  begin  on  laying  the  pipes. 
The  district  includes  all  that  part  of  the  city 
not  included  in  District  No.  1,  which  has  been 
in  operation  for  seveal  years. 

Plans  for  the  proposed  sewer  system,  light- 
ing plant  and  waterworks  for  the  city  of 
Clarksvillc.  Ark.,  have  been  completed. 

California. 

The  committee  appointed  to  report  on  the 
project  of  forming  a  sewage  district  in  South 
Chico,  Cliico,  Cal.,  reported  that  the  citi/ens 

favor  the  plan. 

The  City  Council  of  Santa  Monica,  Cal.,  has 

called  an  election  tot  Sept.  6  tor  the  purpose 

of  voting  on  the  proposition  to  issue  bonds  in 
the  sum  of  $.',1101111  for  the  extension  of  the 
sewer  mains,  building  storm  drains  and  buying 
two  auto  fire  trucks. 
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western  side  of  Webster  St.,  between  Second 
and  11th  Sts.,  at  $7,700.  A  resolution  has  been 
adopted  to  do  the  work. 

.Advices  from  Chico,  Cal.,  state  that  a  sani- 
tary sewer  is  to  be  constructed  in  the  Oak- 
dale  district  at  an  estimated  cost  of  $35,000. 

Colorado. 

®The  city  of  Winters,  Colo.,  has  let  the 
contract  for  the  construction  of  its  sewer 
systern  to  the  Dozier  Construction  Co.,  of 
Sacramento  for  about  $22,500.  The  bonds  to 
the  amount  of  $28,000,  issued  for  the  im- 
provement, were  sold  at  the  same  time  to  N. 
W.  Halsey  &  Co. 

Georgia. 

Plans  have  been  prepared  for  the  construc- 
tion of  new  sewers  in  the  city  of  Statesboro, 
Ga.,  at  an  estimated  cost  of  $00,000.  An  elec- 
tion will  be  held  some  time  in  September  to 
vote  on  the  proposition. 

Idaho. 

The  City  Council  of  Pocatello,  Ida.,  has 
laid  over  the  resolution  providing  for  the 
creation  of  Sewer  District  No.  1,  taking  in 
the  major  portion  of  the  east  side  of  town, 
so  as  to  provide  for  a  lateral  to  be  laid  to 
the  Academy  of  Idaho. 

Illinois. 

•J«Rids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago.  111., 
until  11  a.  m.,  August  28,  for  furnishing  and 
delivering  to  the  city  pipe  yards  18  tons  of 
lead  pipe,  85  per  cent  of  which  shall  be  1-in. 
pipe  weighing  4  lbs.  per  lin.  ft.,  the  balance  to 
be  from  V2  in.  to  2  ins.  in  diameter  and  weigh- 
ing from  1%  lbs.  to  10%  lbs.  per  lin.  ft.  as 
specified.  Cash  or  certified  check  for  $100 
must  accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  August  30.  for  transporting 
garbage  from  various  points  on  the  Chicago 
River  to  the  plant  of  the  Chicago  Reduction 
Co.,  30th  and  Iron  Sts.  Cash  or  certified 
check   for  $1,000  must  accompany  proposal. 

Steps  have  been  taken  by  the  Board  of 
Local  Improvements  of  Elgin,  111.,  prepara- 
tory to  the  construction  of  a  sewer  system  in 
North  State  St. 

®John  G.  Loos  of  Sterling.  111.,  has  been 
awarded  the  contract  to  lay  about  1,500  ft. 
of  sewer  on  Riverton  Ave.,  in  Rock  Falls, 
111. 

Following  are  the  low  bids  received  August 
15  by  Hoard  of  Local  Improvements,  Chicago, 
111.,  Ed.  J.  Glackin,  Secretary,  for  constructing 
sewers : 

Lgth.  Diam. 


ft. 

ft. 

Bid. 

Total. 

Elston  Av  

.  455 

1 

1.28 

$  582.40 

1 

1.64 

:>9th  St  

790 

1 

1.64 

59th  St  

.  .  415 

1 

1.64 

59th  St  

850 

■  1 

1.44 

3,839.80 

S.  State  St  .  . 

.  .  330 

2 

2.50 

100th  PI  

soo 

1 

1.27 

1,841.00 

Muskegon   A  v. 

.  670 

1.80 

Muskegan  Av. 

.  .  670 

1% 

1.70 

Muskegan  A  v. 

.  .  670 

1 

1.40 

Muskegon  Av. 

.  670 

1 

1.50 

2,144.00 

Oglesbv    Av.    .  . 

. .  070 

1% 

2.66 

1,782.20 

Throon  St. 

670 

<>* 

3.25 

Throop  St.    .   .  . 

670 

1  H,1 

2.00 

3,571.10 

*D.  I.  =  double  invert. 
vD.  S.  =  double  strength. 

Low  Bidders — Jobs  1-3-7,  Christino  Fosco;  4 
&  5  Jno.  W.  Brunt,  2447  E.  74th  St.:  2,  Western 
Improvement  and  Construction  Co.,  Reaper 
Bldg.,    Chicago;    6.    Alphonso   Scully,  Chicago. 

The  City  Council  of  Quincy,  111.,  has 
ordered  the  construction  of  three  sewers  as 
follows:  A  pipe  sewer  on  Payscn  Ave.  from 
Third  St.  to  a  point  30  ft.  west  of  the  west 
line  of  12th  St. ;  a  pipe  sewer  in  Spring  St.. 
between  17th  St.  and  a  point  33.50  ft.  east  of 
the  east  line  of  IJth  St.:  pipe  sewers  in  Oak 
St.  from  a  point  three  ft.  east  of  the  west 
line  of  17th  St.  to  a  point  550  ft.  east  of  the 
east  line  of  22d  St..  The  engineer's  estimated 
cost  of  these  three  sewer  jobs  is  around  $10,- 
300. 

The  Roard  of  Local  Improvements  of  Belle- 
ville, III.,  is  considering  tho  advisability  of 
the  organization  of  the  McKenzie  Place  Sewer 
District.    In  case  it  is  decided  to  construct 


this  system  it  will  give  adequate  drainage  to 
Oakland,  McKenzie  Place,  Garden  Heights, 
Jefferson  Heights  and  Highland  additions. 
The  estimated  cost  is  $40,012. 

The  Sanitation  Committee,  which  has  the 
collection  and  disposition  of  East  St.  Louis 
garbage,  has  submitted  a  report  to  the  City- 
Council  favoring  a  plan  for  advertising  for 
bids  for  the  work. 

Indiana. 

•$»Bids  will  be  received  until  *  p.  m.,  Sept. 
0,  by  Roard  of  City  Trustees,  Galveston,  Tnd., 
for  the  construction  of  two  sanitary  district 
sewer  systems.  Estimated  cost  of  the  work  is 
$7,000.    Eugene  Masters  is  Town  Clerk. 

Residents  of  North  Marion  have  petitioned 
the  Board  of  Public  Works  of  Marion,  Ind., 
for  the  construction  of  a  sanitary  sewer  be- 
tween Washington  and  Adams  Sts.,  from 
Bradford  St..  to  a  point  13  ft.  north  to  the 
south  line  of  lot  36  in  Goldthwaite's  addition. 

The  City  Council  of  Rockport,  Ind.,  is 
receiving  bids  for  the  construction  of  a  new 
sewer  system,  estimated  to  cost  $30,000. 

Iowa. 

®The  City  Council  of  Harlan,  la.,  has 
awarded  the  contract  for  the  construction  of 
8,000  ft.  of  sewer  to  the  Lana  Construction 
Co.,  of  that  city,  for  $7,078.  The  new  district 
will  extend  through  the  campus  of  the  West- 
ern Iowa  Vocational  College. 

©Michael  Ford  of  Cedar  Rapids,  la.,  has 
been  awarded  the  contract  by  the  city  of  Cedar 
Rapids  for  the  construction  of  a  0-in.  sewer 
between  D  and  E  Aves.  at  the  end  of  the 
present  sewer  to  D.  Ave.  on  the  east  side; 
an  8-in.  sewer  from  L  to  N  Sts.  west  on 
Eighth  Ave.;  a  0-in.  sewer  from  A  to  B  Aves. 
from  Ninth  to  Eighth  Sts.,  and  a  6-in.  sewer 
in  Ridgewood.    The  contract  price  is  $2,405. 

®Aug.  Korneman,  300  W.  Eighth  St.,  Mus- 
catine, la.,  has  ben  awarded  the  contract  at 
$3.7(1  per  lin.  ft.  for  constructing  concrete 
main  trunk  storm  water  and  sanitary  sewer 
for  the  city  of  Muscatine.  Ia.  Bids  were 
opened  Aug.  17.  Work  includes  30(1  lin.  ft. 
of  3  ft.  by  4  ft.  reinforced  concrete  sewer. 
C.  H..  Young  is  City  Engineer. 

The  City  Council  of  Ottumwa.  Ia.,  has 
ordered  sewers  constructed  on  the  following 
streets:  Chester  Ave.,  from  Schuyler  to  Mil- 
ner  Sts.;  Willard  St.,  from  Vine  to  Finley 
Ave. ;  Ransom  St.  from  Church  to  Finley 
Ave. ;  Alleys  between  Morell  St.  and  Iowa 
Ave.,  and  Main  and  Second  Sts.  Alley  in 
block  No.  4,  Janney  addition. ;  Pennsylvania 
Ave.,  from  Camille  to  Court  Sts. 

Consulting  Engineers  Hall  &  Adams,  Cen- 
terville,  Ia.,  have  prepared  plans  and  speci- 
fications for  the  proposed  sanitary  sewer  sys- 
tem for  Fairfield,  Ia.,  as  well  as  the  water 
filtration  plant,  and  have  submitted  both  to 
the  City  Council. 

The  expert  employed  by  the  Town  Council 
of  Guthrie  Center,  La.,  to  find  the  cost  of  a 
sanitary  sewer  for  that  town  has  reported  that 
the  cost  is  approximately  $41,000. 

The  City  Council  of  Council  Bluffs,  la.,  has 
passed  a  resolution  providing  for  the  creation 
of  the  Oak  St.  Sewer  District,  on  the  west 
side  of  Indian  Creek  across  from  Oak  St..  and 
for  a  distance  down  Broadway.  The  sewer 
line  will  have  to  be  conducted  across  the 
creek  on  a  60-ft.  concrete  dam  and  connected 
on  the  Broadway  side  with  the  main  sewer. 

Flans  are  being  prepared  for  a  complete 
sewer  system  for  the  city  of  Reinbeck.  Ia. 
R.  B.  Ferguson  is  City  Clerk.  Chas.  P.  Chase 
of  Iowa  Engineering  Co.,  Clinton,  la.,  is  En- 
gineer. 

Sanitary  Engineer  John  Wilson  of  Duluth, 
Minn.,  has  completed  plans  for  the  septic  tank 
sewerage  system  to  be  installed  in  Mason  City, 
Ia.    F.  M.  Norris  is  Mayor. 

Kansas. 

•{•Bids  will  be  received  until  noon.  Sept  •">, 
at  office  of  William  Sence,  City  Clerk.  Wichi- 
ta, Kan.,  for  construction  of  main  for  Sani- 
tarv  Sewer  No.  20,  the  work .  including  9.750 
lin.  ft.  18-in..  14,300  lin.  ft.  45-in.,  11,675 
lin.  ft.  12-in.,  and  2,635  lin.  ft.  39-in.,  double- 
ring  brick  or  concrete  sewer.    Bert  C.  Wells 


is  City  Engineer.  ( )fficial  advertisement  will 
be  found  elsewhere  in  this  issue. 

®The  City  Commission  of  Emporia,  Kan., 
has  awarded  Shuck  &  Brown  of  that  city 
the  contract  for  the  construction  of  a  new 
sewer  system  north  of  12th  Ave.  for  $4,010. 
The  sewer  district  will  be  known  as  No.  64 
and  will  cover  all  of  that  part  of  town  in- 
cluded between  Merchant  and  West  Sts.,  north 
of  12th  Ave.  Other  bidders  were :  Davis  & 
Everett,  of  Hutchinson,  $5,743;  Tipton  &  Met- 
calf,  $5,025;  and  the  Tonkawa  Construction 
Co.,  of  Tonkawa,  Okla,  $4,053. 

Kentucky. 

The  Louisville  Sewerage  Commission. 
Louisville,  Ky.,  has  obtained  a  right  of  way 
from  the  Bourbon  Stockyards  Co.  in  order  to 
begin  the  work  of  improving  Beargrass  Creek, 
from  Broadway  north  to  Baxter  Ave.  The 
plans  provide  for  a  new  concrete  bed  in  the 
creek,  from  Broadway  to  Baxter  Ave.  A 
part  of  the  stream  will  be  walled  on  both 
sides  and  in  some  of  the  places  will  be 
straightened  out. 

The  Louisville  Sewer  Commissioners,  Louis- 
ville, Ky.,  on  Aug.  4  received  bids  for  the 
construction  of  the  sewer  at  34th  St.,  and 
Section  D,  of  the  Middle  Fork  sewer.  The 
34th  St.  sewer  is  to  extend  in  34th  St.  from 
Cedar  St.  to  Herman  St.,  and  in  Herman  St., 
westwardly  from  34th  St.,  1,018  ft.  to  the 
Northwestern  sewer.  Section  D,  of  the  Middle 
Fork  Sewer,  will  be  3,591  ft.  in  length  and 
will  extend  from  Section  C.  of  the  Middle- 
Fork  sewer,  to  a  point  beyond  Meadow  road 
in  Cherokee  Park.  Henry  Bichel  Co..  of 
Louisville,  and  C.  T.  McCracken  &  Co.,  of 
Columbus,  O.,  bid  on  both  contracts.  B.  C. 
Milner  Sons'  Co.,  of  Louisville,  bid  on  the 
34th  St.  sewer.  The  sewers  will  cost  ap- 
proximately $30,000. 

Louisiana. 

The  city  of  Monroe,  La.,  is  negotiating  for 
the  purchase  of  machinery  to  resume  work 
on  the  drainage  canal  which  will  be  a  large 
underground  concrete  box  extending  from  the 
river  to  the  lowest  points  in  rear  of  the  city. 

Maryland. 

•{•Bids  are  asked  until  11  a.  m.,  Sept.  0,  by 
the  Sewerage  Commission,  Calvin  W.  Hen- 
drick,  Chief  Fngineer.  004  American  Bldg., 
Baltimore,  Md.,  for  constructing  lateral  sew- 
ers in  district  20-B,  sanitary  contract  No.  74  : 
section  No.  4  of  high-level  interceptor,  sani- 
tary contract  No.  75,  and  storm-water  drains, 
storm-water  contract  No.  13.  Work  includes : 
lateral  sewers  in  district  20-B,  61,785  lin.  ft. 
vitrified  pipe  sewer,  8  to  24  ins.  diameter;  510 
cu.  yds.  concrete  masonry;  3. (too  lin.  ft.  under- 
drains;  4,100  lin.  ft.  manholes;  348  manhole 
frames  and  covers;  100  drop  connections  for 
lateral  sewers;  25,800  lin.  ft.  vitrified  pipe 
house  connections;  3,000  branches  on  0  to 
24-in.  pipe;  1,100  lin.  ft.  vitrified  pipe  stand- 
pipes.  Section  No.  4.  high-level  interceptor, 
11,000  cu.  yds.  excavation  in  trench  for  82-in. 
diameter  brick  and  concrete  sewer;  1,300  lin. 
ft.  excavation  in  tunnel  for  82-in.  diameter 
brick  and  concrete  sewer;  450  cu.  yds.  brick 
masonry;  3,125  cu.  yds.  concrete  masonry. 
Storm-water  drains,  21,800  cu.  yds.  excavation 
for  138x99-in,  drain ;  10,000  lin.  ft.  vitrified 
pipe  circular  drain.  1">  to  45-in.  diameter:  0,090 
lin.  ft.  inlet  connections.  12  to  18-in.  diameter: 
450  cu.  yds.  brick  masonry ;  3.544  cu.  yds.  con- 
crete masonry:  289,920  lbs.  reinforcing  steel: 
5,500  lin.  ft.  underdrains;  3,500  cu.  yds.  em- 
bankment; 1,400  cu.  yds.  rock  excavation;  808 
lin.  ft.  manholes  and  drop  wells:  190  inlets; 
25o  lin.  ft.  granite  curb;  350  lin.  ft.  resetting 
curb;  50  sq.  yds.  repaving. 

The  sanitary  officers  of  Baltimore  County. 
Towson,  Md.,  have  asked  that  laws  should 
be  passed  by  which  the  County  Commissioners 
would  be  empowered  to  build  sewers  for  that 
section  of  the  county  adjacent  to  the  city. 

Contracts  approximately  between  $-100,000 
and  $500,000  will  be  advertised  by  the  Sewer- 
age Commission  of  Baltimore.  Md.,  Calvin  W. 
Hendricks,  Chief  Fngineer.  within  a  few  days. 
They  include  the  following:  Lateral  sewers 
around  the  Fifth  Regiment  Armory  and  in 


indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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District  20  B.  This  contract  includes  60,000 
ft.  of  sewers  in  Northeast  Baltimore  north  of 
Fayette  St.,  and  east  of  Gay  St.  High  level 
interceptor,  3,000  ft.  long  and  82-in.  in  dia- 
meter, extending  from  Eager  St.,  through  Cal- 
vert, Read,  St.  Paul,  Madison  and  Cathedral 
Sts.,  to  Centre  St.  Storm  drains  amounting 
to  19,262  ft.,  ranging  in  size  from  15  to  138-in. 
in  diameter,  to  be  laid  in  32  streets  in  different 
sections  of  the  city. 

Massachusetts. 

•J*Bids  will  be  received  until  Sept.  6,  by 
W.  F.  Williams,  City  Engineer,  New  Bedford, 
Mass.,  for  laying  about  3,300  ft.  of  60-in.  cast 
iron  pipe  in  Buzzards  Bay  for  the  outfall  of 
the  intercepting  sewer  system. 

C.  E.  Trumbull  &  Co.,  1121  Tremont  Bldg., 
Boston,  Mass.,  at  $46,709,  submitted  the  low- 
est bid  to  the  city  of  Fitchburg,  Mass.,  on 
August  15  for  the  construction  of  section  2 
of  the  main  intercepting  sewer.  The  work 
includes  3,590  ft.  of  45-in.  and  48-in.  concrete 
sewer  and  incidental  work.  D.  A.  Hartwell 
is  Chief  Engineer. 

Michigan. 

^•Bids  will  be  received  until  8  p.  m.,  August 
24,  by  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  for  furnishing  special  castings  and 
pipe  for  the  East  Side  Sewage  Pumping  Sta- 
tion for  the  city.  E.  H.  Christ  is  President 
of  the  Board. 

A  resolution  has  been  introduced  in  the 
City  Council  of  Grand  Rapids,  Mich.,  instruct- 
ing the  committee  on  districts  to  make  a  new 
district  for  the  East  Fulton  and  Monroe  Sts. 
sewer. 

The  Oakwood,  Mich.,  Council  has  authorized 
a  committee  to  draw  up  plans  and  estimates 
for  a  new  sewage  system  for  the  village. 

Specifications  and  estimates  of  cost  of  the 
proposed  new  sewer  for  North  Marquette, 
Marquette,  Mich.,  have  been  prepared  by  City 
Engineer  Cummings.  The  estimated  cost  is 
$17,500. 

City  Engineer  L.  D.  Cutcheon  of  Grand 
Rapids,  Mich.,  has  prepared  the  plans  and 
specifications  for  the  east  side  sewer  pumping 
station  and  has  submitted  the  same  to  the 
Board  of  Public  Works  for  approval.  The 
station  will  be  at  the  outlet  of  the  new  east 
side  trunk  sewer  now  under  construction. 

Minnesota. 

®The  Village  Council  of  Crosby,  Minn.,  has 
awarded  the  contract  for  the  installation  of  a 
sewer  system  to  Pastoret  &  Lawrence  of  Du- 
luth. .  Work  will  be  commenced  at  once. 

©Adam  McAdam  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Du- 
luth,  Minn.,  for  the  construction  of  a  sanitary 
sewer  in  53d  alley  west  from  Ramsev  to  Polk 
Sts.,  .for  $7,190. 

The  East  Side  Commercial  Club  of  St.  Paul, 
Minn.,  has  decided  to  confer  with  the  City  En- 
gineer, Oscar  Claussen,  with  a  view  to  pro- 
curing a  larger  sewer  for  the  Payne  Ave. 
district. 

Mississippi. 

•J«Hids  are  asked  until  8  p.  m.,  Sept.  5.  by 
W.    S.    Babo,   General    City  Superintendent. 
( Marksdale,  Miss.,  fur  materials  and  construc- 
tion of  sewers  and  water  works. 

Missouri. 

•|»Bids  for  the  construction  of  Clifton 
Heights  Joint  District  Sewer,  First  Section, 
will  be  received  by  the  City  of  St.  Louis,  a! 
Room  300,  New  City  Hall,  until  noon,  Aug, 
.'5.  Plans,  specifications,  form  of  bid  and 
other  information  can  be  bad  at  the  office  of 
ili.    |',<,ard  of   Public  Improvements. 

•(•Bids  will  be  received  until  noon,  Aur.  24. 
by  Sewer  Committee,  Palmyra.  Mo,  b>r  the 
construction  of  an  8-in  sewer  along  I  Ionic 
St  from  Hamilton  north  to  city  main  sewer 
near  north  line  of  Water  St.  about  1.700  ft. 
lonK;  to  have  fi-in.  laterals  along  alleys  across 
7  blool   .  to    onn«Cl  with  the  8-in.  main. 

|  In  ,  outran  for  the  extension  of  the  I  High- 
land Ave   main  sewn  in  St    Joseph.  Mo.  lias 
been  awarded  bv  the  Hoard  of  Public  World 
to  John  Marncll  for  $2,500.    Reinforced  COH 
ercte  will  be  used. 


®The  contract  for  the  construction  of  the 
sewer  to  drain  the  district  bounded  by  Inde- 
pendence Ave.  and  Norledge  Place  and  Top- 
ping Ave.  and  Belmont  Ave.  has  been  let  by 
the  Board  of  Public  Works  of  Kansas  Citv, 
Mo,  to  the  R.  J.  &  W.  M.  Boyd  Construction 
Co.,  for  $22,154. 

®Bids  were  opened  Aug.  18  by  the  Board  of 
Public  Improvements,  St.  Louis,  Mo.,  for  the 
reconstruction  of  the  Ferry  St.  sewer  and  con- 
struction of  a  branch  sewer.  The  contract  was 
let  to  Fruin-Colnon  Contracting  Co.,  Mer- 
chants-Laclede  Bldg.,  St.  Louis,  Mo. 

The  Ways  and  Means  Committee  will  prob- 
ably introduce  a  bill  in  the  Common  Council 
of  Joplin,  Mo.,  providing  for  a  bond  issue  of 
$250,000  to  be  used  in  the  construction  of 
storm  sewers  in  the  business  district  of  the 
city.  Plans  and  specifications  for  these  sew- 
ers were  prepared  a  few  years  ago  and  call  for 
an  expenditure  of  $600,000. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  recommended  an  ordinance  to  the 
City  Council,  providing  for  the  construction 
of  four  sewers. 

The  City  Council  of  Palmyra,  Mo.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  another  sewer  line  in  the  east 
side,  south  of  Water  St.,  running  south  to 
Hamilton  St.,  and  then  north  to  the  main 
sewer  line,  connecting  near  the  opera  house. 

Engineer  Hiram  Phillips,  1,000  Third  Nat. 
Bank  Bldg.,  St.  Louis,  Mo.,  who  drew  up  the 
plans  and  specifications  for  the  repair  and 
extension  of  the  sewer  system  for  Kirksville, 
Mo.,  has  been  engaged  to  superintend  the  con- 
struction of  the  work. 

The  City  Council  of  Springfield,  Mo.,  is 
considering  Mayor  Robert  E.  Lee's  bill,  pro- 
viding for  the  calling  of  a  special  election  for 
the  purpose  of  issuing  $100,000  in  bonds  to 
repair  and  equip  the  two  main  sewers  and  out- 
lets of  the  city  with  modern  plants. 

Montana. 

®The  City  Council  of  Billings,  Mont.,  has 
awarded  the  contract  for  the  construction  of 
a  sewer  in  district  No.  72,  in  the  North  Eleva- 
tion sub-division,  to  Frank  Savarsey  for  ap- 
proximately $17,000. 

The  city  of  Roundup,  Mont.,  is  contemplat- 
ing the  installation  of  a  sewer  system.  E.  J. 
Parkinson  is  City  Engineer. 

City  Engineer  Martin  L.  Morris  of  Great 
Falls,  Mont.,  has  recommended  that  the  sewer 
petitioned  for  by  the  property  owners  of 
Seventh  alley  north  be  considered.  The  Coun- 
cil also  has  been  asked  to  create  the  im- 
provement district  necessary  to  proceed  with 
the  sewer  for  Boston  Heights. 

Nebraska. 

®Guy  E.  Smith  of  Indianola,  la.,  has  been 
awarded  the  contract  by  the  city  of  Neligh, 
Neb.,  for  the  construction  of  the  main  outlet 
sewer  for  approximately  $10,000.  The  Con- 
solidated Engineering  Co.,  640  Bee  Bldg., 
Omaha.  Neb.,  is  Engineer.  Bids  were  opened 
Aug.  5. 

New  Jersey. 

•J»Hids  will  be  received  until  8  p.  m.,  Sept.  5, 
by  Town  Council,  Westfield,  N.  J.,  for  con 
structing  about  2,750  tin.  ft.  of  8-in.  sanitary 
sewers  and  appurtenances  in  said  town.  Each 
proposal  must  be  accompanied  by  a  certified 
check  for  $200  drawn  to  the  order  of  the 
Treasurer  of  the  Town  of  Westfield,  N.  J. 
Forms  of  proposals,  contract  and  specifications 
may  be  obtained  at  the  office  of  A.  W.  Vars, 
Town  kn-iuccr.  121  Prospect  St..  Westfield, 
\.  J.    Charles  Clark  is  Town  Clerk. 

•J«P,ids  will  be  received  until  8  p.  m..  Aug. 
21,  bv  Hoard  of  Trustees,  Fairport,  N.  Y.. 
for  the  construction  of  a  sewer  on  High  and 

Easl  Sts    Rov  Bowerman,  Fairporl  is  Engi 
neer    \<  L  Williams  is  Village  Clerfc 

4>Bidi  «tll  be  received  until  i  n,  \nu  80, 

b\  Hoard  of  Trustees,  Franklinville,  N.  Y..  Eot 
the  construction  of  about  6  nub  s  of  pipe  sew 

crs  with  manholes  and  other  accessories  and 

ewage  treatment  works.  C.  C.  Hopkins,  :uo 

Cutler   Bldg.,    Rochester.  N.  Y..  is  bnuiueer 

\  n  Cole,  Franklinville,  N.  Y.,  is  Village 

Clerk. 


®Russell  Klockner  of  Trenton,  N.  J.,  has 
been  awarded  the  contract  by  the  city  of  Sum- 
mit, N.  J.,  for  the  construction  of  a  sewer 
in  Ridgedale  Ave.,  for  $708.  The  work  in- 
cludes 652  cu.  yds.  of  earth  excavation,  23  cu. 
yds.  of  rock  excavation,  2  cu.  yds.  of  concrete 
masonry,  730  lin.  ft.  of  8-in.  pipe,  2  line  man- 
holes, 1  existing  junction  manhole  and  1  hand 
flush  tank.    Bids  were  opened  Aug.  15. 

®Russell  Klockner  of  Trenton,  N.  J.,  has 
been  awarded  the  contract  by  the  city  of  Sum- 
mit, N.  J.,  for  the  construction  of  the  Williair 
St.  sewer  for  $526.  The  work  includes  145 
cu.  yds.  of  earth  excavation,  5  cu.  yds.  of  rock 
excavation,  1  cu.  yd.  concrete  masonry,  400  lin. 
ft.  of  vitrified  pipe  sewer,  350  cu.  yds.  of  filling, 
1  line  manhole  and  1  hand  flush  tank.  Bids 
were  opened  Aug.  15. 

A  meeting  was  recently  held  at  Denville,  N. 
J.,  by  the  officials  of  Jersey  City,  Boonton, 
Rockaway,  Dover  and  Hibernia  for  the  pur- 
pose of  discussing  plans  for  the  construction 
of  a  sewer  to  drain  sewage  from  the  shed  of 
the  Jersey  City  water  plant  at  Boonton.  It  is 
proposed  to  construct  an  intercepting  sewer 
from  Dover  to  a  point  below  the  dam  at  Boon- 
ton. 

New  York. 

•J*Bids  will  be  received  until  Aug.  30  by 
Board  of  Contract  and  Supply,  Binghamton, 
N.  Y.,  for  the  construction  of  storm  water 
sewers  in  Clinton,  Crandall,  Dickinson  and 
Mygatt  Sts.  and  Starr  Ave. 

The  Village  Trustees  of  Glens  Falls,  N.  Y., 
have  called  an  election  for  Aug.  25  for  the 
purpose  of  voting  on  the  proposition  to  bond 
the  village  in  the  sum  of  $40,000  for  the  in- 
stallation of  a  sewer  system. 

John  M.  Fanning,  25  Marigold  St.,  Buffalo, 
N.  Y.,  submitted  the  lowest  bids  to  the  De- 
partment of  Public  Works  of  that  city  for  the 
construction  of  sewers  in  Newfield  and  Sheri- 
dan Aves. 

The  Board  of  Estimate  &  Apportionment  of 
Syracuse,  N.  Y.,  has  approved  the  issue  of 
$200,000  intercepting  sewer  bonds.  Comp- 
troller M.  E.  Monahan  has  invited  bids  on 
the  bonds. 

Ohio. 

®Bids  were  opened  Aug.  15  by  H.  S.  Hol- 
ton,  Director  of  Public  Service,  Columbus,  O., 
for  constructing  the  Milo  main  trunk  sewer. 
The  contract  being  let  to  John  C.  Beasley,  Co- 
lumbus, O.  The  work  includes  a  60-in.  sewer, 
3,839  lin.  ft.;  54-in.  sewer,  327  lin.  ft.:  36-ih. 
sewer,  592  lin.  ft. ;  24-in.  sewer,  783  tin.  ft. ; 
20-in.  sewer,  662  lin.  ft:  18-in.  sewer,  370  tin. 
ft.;  15-in.  sewer,  180  tin.  ft.:  manholes,  29; 
6-in.  inlets.  84;  6-in.  penstocks,  336  lin.  ft.: 
repaving,  43  tin.  ft. 

®Service  Director  Sundmakcr  of  Cincinnati, 
( ).,  has  awarded  the  contract  for  sewering 
Waverly  Ave.  to  Thomas  P.  Strack  for  $5,389. 

©Charles  Hukari  of  Ashtabula,  O.,  has  been 
awarded  the  contract  by  the  Department  of 
Public  Service  of  Conneaut,  O.,  for  the  con- 
struction of  the  new  sanitary  sewer  on  Jack- 
son St..  from  Commerce  St.  to  the  Whitney 
road,  for  $5,635.  Merrit  &  Co.,  of  Newark. 
N.  J.,  secured  the  contract  for  the  sewage 
lifting  device  for  $2,770. 

®The  J.  Connelly  Construction  Co..  ol 
Cleveland,  ()..  has  been  awarded  the  contract 
by  the  village  of  Nottingham,  0.,  for  the  con- 
triution  of  a  sanitary  sewer  in  Forest  Ave., 
from  Lake  Shore  Blvd.  to  the  east  end:  Sun- 
set drive,  from  Lake  Shore  Hlvd.  to  west 
end,  and  Park  road,  from  Lake  Shore  Hlvd. 
to  east  end,  at  $0.55  per  lin.  ft.,  for  8-in.  and 
9  in,  pipe.  J.  H.  Davis  &  Son,  Engineers,  207 
The  Arcade,  Cleveland,  O.  Bids  were  opened 
Aug.  I. 

The  Citj  Council  of  Cincinnati.  0.,  has 
authorized  a  number  of  bond  issues  tor  street, 

-ewer,  bridge,  city  streets  and  other  improv* 

monls.  the  aggregate  being  over  $200,000,  di- 
\  idod  as  follows  Sewers.  $52,000;  bridges, 
$21,000;  streets     hi. ink  St..  $2,000;  Peote.  $2. 

nun  Hughes,  $1,500;  Ernst,  $1,000;  Young, 
$6,000;  Phoenix.  $1,100;  Hracketl,  $800;  Alice. 

$2,000,  and  Sixth  and  Baymiller,  $30,500. 

\n  election  will  soon  be  held  in  Reading, 
t),  for  the  purpose  of  voting  on  the  issuance 


►I-  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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of  bonds  in  the  sum  of  $20,000  for  the  con- 
struction of  a  new  sewerage  system.  This 
proposition  was  defeated  on  July  3. 

The  nroperty  owners  on  the  proposed  boule- 
vard to  connect  Woodland  Hills  Park  with 
Garfield  Park,  Cleveland,  O.,  have  refused  to 
donate  any  land  for  the  boulevard  unless  the 
city  ■  promises  to  construct  a  sanitary  sewer. 
The  City  Engineer,  Robert  Hoffman,  has  es- 
timated the  cost  of  such  a  sewer  at  $75,000. 

Oregon. 

Because  insufficient  territory  was  covered  in 
the  original  plans  for  the  district  sewer  that 
is  to  be  laid  in  Sullivan's  Gulch,  Portland, 
( )re.,  in  the  near  future,  the  sewer  committee 
of  the  city  Executive  Board  recommended  that 
the  proceedings  be  rescinded  and  that  new 
ones  be  instituted.    Tom  Hurlburt  is  Engineer. 

Three  sewer  districts  projected  for  the  east 
side  of  Portland,  Ore.,  will  necessitate  an  out- 
lay of  between  $5,000,000  and  $6,000,000,  ac- 
cording to  plans  just  completed.  The  proposed 
districts  will  include  Sellwood,  Westmoreland 
and  Eastmoreland,  Sullivan's  Gulch  and  the 
Peninsula.  It  is  estimated  that  it  will  require 
two  years  to  complete  the  three  projects. 

Advices  from  Portland,  Ore.,  state  that  sew- 
erage is  to  be  installed  in  the  Rhine  St.  sewer 
district.  This  is  a  new  district  and  is  an  ex- 
tension of  the  South  Branch  of  the  Brooklyn 
Sewer  District.  It  starts  in  Frankfort  St., 
and  runs  on  East  22nd  St.,  to  Rhine  St.,  to  a 
connection  with  the  south  branch  of  the  Brook- 
lyn sewer  district.  It  will  be  62-in.  in  the 
clear  of  reinforced  concrete  with  vitrified  in- 
vert at  the  start  and  reduces  to  56-in.  The 
cost  is  estimated  at  $24,465. 

The  City  Commissioners  of  Baker  City, 
Ore.,  have  passed  a  resolution  providing  for 
the  erection  ot  a  sanitary  sewer  district  in 
the  northwest  end  of  the  city.  The  Commis- 
sioners have  also  made  provisions  for  the 
building  of  sewers  on  D,  Seventh,  Eighth, 
Ninth,  10th,  11th,  Campbell,  Baker  and  other 
streets. 

Pennsylvania. 

®The  Borough  Council  of  Ligonier,  Pa., 
has  awarded  the  contract  to  Ralston  &  Myers, 
of  Mt.  Vernon,  O.,  for  building  the  sewage 
disposal  plant  of  the  borough  for  $13,000. 
Bonds  in  the  sum  of  $12,000  for  this  work 
have  been  sold. 

®The  Borough  Council  of  Portage,  Pa.,  has 
awarded  John  W.  Walters  of  Johnstown  the 
contract  for  furnishing  sewer  pipe  for  the 
one  main  trunk  line  to  be  laid  this  summer. 

®The  Grafton,  Pa.,  City  Council  has 
awarded  the  contract  for  a  complete  sewerage 
system  in  the  West  Pittsburg  Terrace  sec- 
tion, recently  annexed,  to  William  Jones  Co. 
of  Carnegie  for  $5,828. 

Bennett  &  Son  of  Indiana,  Pa.,  submitted 
the  lowest  bid  to  the  Council  Sewer  Commit- 
tee of  Lebanon,  Pa.,  for  the  construction  of  a 
disposal  plant,  and  the  Central  Construction 
Co.  submitted  the  lowest  bid  for  the  sanitary 
sewer. 

O.  P.  Thomas,  of  Westmont,  Consulting 
Engineer  for  Portage,  Pa.,  borough,  has  com- 
pleted plans  and  specifications  for  an  extensive 
sewer  plant  for  that  town  and  has  presented 
the  same  to  the  State  Board  of  Health  for 
approval.  The  plans  do  not  include  a  disposal 
plant. 


City  Engineer  Franz  Engstrom  of  Altoona, 
Pa.,  has  practically  completed  the  plans  for 
Ginter's  Run  channel,  two  sewers  for  the  fifth 
ward  and  a  sewer  for  11th  Ave.,  between 
12th  St.  and  11th  St. 

The  Town  Council  of  Easton,  Pa.,  has  peti- 
tioned the  Board  of  Health  for  permission  to 
proceed  with  the  construction  of  new  sewer 
to  accommodate  the  new  plant  of  the  Cam- 
eron Pump  Co.  in  the  Sixth  ward. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Scranton,  Pa.,  providing  for 
a  bond  issue  of  $54,000  to  defray  the  cost  of 
building  five  of  the  seven  relief  sewers  for 
which  the  citizens  have  been  agitating.  The 
sewers  are  as  follows :.  Tenth  district,  at 
Prescott  Ave.  and  Mulberry  St.,  $22,000;  17th 
district,  on  Maple  St.,  $18,326;  Sixth  district, 
on  Electric  St.,  $4,186;  Section  "A,"  Fifth  dis- 
trict, on  North  Main  Ave.,  from  West  Mar- 
ket St.  to  the  river,  $1,861;  Section  "K,"  17th 
district,  on  Crown  Ave.,  $4,477;  on  North  Main 
Ave.,  from  Oram  Blvd.  to  Lloyd  St.,  $2,848. 

The  Port  Carbon,  Pa.,  Council  has  passed 
a  motion  ordering  the  Finance  Committee  to 
draw  up  a  proposition  and  come  before  the 
people  of  that  borough  at  the  next  election  for 
a  bond  issue  for  the  purpose  of  sewering  the 
entire  borough.  The  estimated  cost  of  the 
system  is  $20,000. 

The  city  officials  of  Lehighton,  Pa.,  will 
probably  submit  the  proposition  to  issue  bonds 
in  the  sum  of  $400,000  for  the  installation  of 
a  sewer  system  to  the  people  in  the  near  fu- 
ture. 

McKeesport,  Pa.,  has  forwarded  to  the  State 
Department  of  Health  for  approval  a  new 
set  of  plans  for  the  proposed  sewage  disposal 
system  there. 

City  Engineer  E.  B.  Ulrich  of  Reading,  Pa., 
has  finished  the  sectional  plans  for  the  outlet 
for  the  proposed  Franklin  St.  storm  sewer  and 
it  is  probable  that  bids  will  be  asked  by  Sept.  1. 

City  Engineer  M.  B.  Cowden  of  Harrisburg, 
Pa.,  is  preparing  new  plans  for  the  proposed 
sewer  in  Market  St.,  from  Paxton  Creek  to 
14th  St.  The  sewer  will  be  about  2,000  ft. 
long. 

The  Public  Safety  Committee  of  Braddock. 
Pa.,  has  been  instructed  to  confer  with  the 
City  Council  of  North  Braddock  relative  to 
the  erection  by  the  two  boroughs  of  a  garbage 
disposal  plant. 

South  Carolina. 

4*Bids  are  asked  until  noon,  Sept.  15,  by  J. 
B.  Johnson,  Chairman  Sewerage  Commission- 
ers, Rock  Hill,  S.  C,  for  construction  of  three 
sewage  disposal  plants,  consisting  of  Imhoff 
tanks,  sprinkler,  filters,  contact  beds  and 
sludge  beds.  Engineer  Thns.  W.  Cothran, 
Rock  Hill. 

®E.  T.  Lewis  &  Co.,  of  Nashville,  Tenn., 
as  noted  in  our  last  issue,  have  been 
awarded  the  contract  by  the  Board  of 
Public  Works  of  that  city  for  the  con- 
struction of  the  13  additional  trunk  sewers 
for  $279,633.  The  work  was  divided  into  seven 
sections.  Other  bids  received  were  as  follows : 
T.  I.  Curtis  &  Son — Belmont  division  and 
alley  440,  $9,375;  Pugsley  branch  extension, 
$6,8*75;  T.  V.  Barns'ield — Pugsley  branch  ex- 
tension, $5,994.93;  Mimms,  Sneed  &  Co.— E. 
&  N.  and  tributaries,  $38,640;  Waverly  exten- 
sion, $34,834;  John  Broderick— E.  &  N.  ex- 


tension. $.34,709.93;  Quinn  &  Ellis—Belmont 
and  alley  440,  $10,360.09;  Phillips  &  Buttorff 
extension,  $31,175.27;  Isaac  C.  Mishler,  of 
Chattanooga — Waverly  extension,  $35,085.31 ; 
Capitol  City  Construction  Co. — Lick  branch 
extension,  $75,006.74;  E.  &  N.  extension, 
$33,697.30;  Belmont  and  alley  440,  $19,- 
490.30;  Waverly  extension,  $32,804.90;  P. 
&  B.  extension,  $29,809.32;  Second  ward 
extension,  $98,017.80;  Pugsley  branch,  $6,- 
912.80;  total,  $285,839.16;  S.  T.  Stewart— Bel- 
mont and  alley  440,  $18,343.76;  Pugsiey 
branch,  $16,294.20;  Smallwood  &  Co.,  of  Chat- 
tanooga—P.  &  B.  extension,  $47,968.83;  L.  W. 
Hancock  &  Co.,  of  Louisville — Lick  branch 
extension,  $92,000;  E.  &  N.  tributaries,  $15;- 
000;  Sullivan,  Long  &  Haggcrty,  of  Bessemer, 
Ala.— Total,  $293,923.44;  J.  W.  Smith  &  Son. 
of  Oklahoma  City— Total,  $294,913;  Southern 
Bitulithic  &  Construction  Co.,  of  Birmingham 
— Second  ward  extension,  $100,423.45;  total, 
$318,197.64.  The  entire  system  contains  seven 
miles  of  sewers  ranging  from  2  ftt.  6  ins.  to 
9  ft.  3  ins.  in  diameter. 

Texas. 

®The  City  Commission  of  Dallas,  Tex.,  has 
awarded  the  contract  for  the  construction  of  a 
storm  sewer  through  Winnetka  Heights  to 
Joe  B.  Winslett,  Jr.,  for  $9,467. 

The  municipality  of  Polytechnic  Heights  has 
requested  the  city  authorities  of  Fort  Worth 
to  grant  it  permission  to  connect  with  the 
city  sewers.  The  proposed  connection  would 
be  made  near  Sycamore  Creek. 

City  Engineer  J.  M.  Preston  of  Dallas, 
Tex.,  has  been  instructed  to  prepare  plans  and 
the  City  Secretary  to  advertise  for  bids  for 
putting  in  a  storm  sewer  in  Live  Oak  St., 
between  Haskell  Ave.  and  Peak  St. 

The  City  Commission  of  Dallas,  Tex.,  on 
Aug.  5  instructed  the  City  Secretary  to  ad- 
vertise for  bids  for  putting  in  a  storm  sewer 
through  Winnetka  Heights.  The  cost  will 
approximate  $12,000. 

A  petition  has  been  circulated  in  Calvert, 
Tex.,  asking  the  City  Council  to  order  an 
election  for  the  issuance  of  $35,000  bonds  for 
sewerage  and  waterworks  improvements. 

Washington. 

©Board  of  Public  Works,  Seattle,  Wash., 
has  awarded  the  contract  for  constructing 
sewers  in  32d  Ave.  N.,  to  Frasca  &  Coluccio, 
1642  Lane  St.,  Seattle,  at  $20.70. 

The  citizens  of  Vancouver,  Wash.,  on  Aug. 
1  voted  the  issuance  of  bonds  in  the  sum  of 
$50,000  for  the  construction  of  trunk  sewers. 
Bids  for  the  installation  of  the  same  will  be 
asked  for  shortly.  H.  H.  Lotter  is  City  Engi- 
neer. 

The  City  Council  of  Pomeroy,  Wash.,  has 
passed  a  resolution  declaring  its  intention  to 
lay  sewers  in  the  entire  platted  city.  Objec- 
tions will  be  heard  Sept.  19. 

West  Virginia. 

®The  City  Commissioners  of  Huntington, 
W.  Va.,  have  awarded  the  following  con- 
tracts for  sewer  work :  Ullom  &  Scanlon — 
Ninth  Ave.  and  Seventh  St.,  $4,877;  Seventh 
St.  and  Washington  Ave.,  $3,768;  Washing- 
ton Ave.  and  West  Seventh.  $3,035;  Virginia 
Ave.  and  West  Ninth,  $2,379;  Washington 
Ave.  and  West  Fifth.  $1,504.  L.  J.  Gillespie — 
Railroad  Ave.  and  W.  Ninth  St.,  $6,847. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

•J«Bids  are  asked  until  11  a.  m.,  Sept.  14,  bv 
Maj.  C.  A.  F.  Flagler,  U.  S.  Engineer,  Mo- 
bile, Ala.,  for  building  four  lock-tender's 
houses,  etc.,  at  locks  Nos.  5,  7,  8  and  9,  Black 
Warrior  River,  Ala. 

The  Tuscaloosa  Concrete  and  Supply  Co.. 
Tuscaloosa,  has  been  awarded  the  contract  to 
lay  the  foundation  for  a  new  $50,000  fertilizer 
mixing  plant  bv  the  Tuscaloosa  Cotton  Seed 
Oil  Co. 


California. 

•f'Bids  will  be  received  until  noon,  Aug.  31, 
by  City  Council,  Oakland,  Cal.,  for  the  plas- 
tering and  imitation  stone  work  entering  into 
the  construction  of  the  new  Oakland  City 
Hall  Building.  Frank  R.  Thompson  is  Citv 
Clerk. 

®The  Board  of  Public  Works  of  Los  An- 
geles has  awarded  the  contract  for  dredging 
Wilmington  Basin  and  filling  in  the  business 
center  of  Wilmington  to  the  Standard  Amer- 


ican Dredging  Co.  The  contract  awarded  pro- 
vides for  the  drcdeing  of  1,200,000  cu.  yds.  of 
earth  from  the  Wilmington  Basin  and  the  fill- 
ing of  about  15  blocks  in  the  center  of  Wil- 
mington. Work  to  begin  within  30  days  and 
completed  in  nine  months. 

®The  San  Francisco  Bridge  Co.,  860  Mon- 
adnock  Bldg..  San  Francisco,  has  been  award- 
ed the  contract  by  the  United  States  Govern- 
ment for  dredging  about  2.500,000  cu.  yds.  of 
material  from  San  Pablo  Bay. 

®J.  A.  Corbaley,  Los  Angeles,   has  been 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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awarded  a  contract  by    the    Pacific    Ocean  which  will  be  furnished  by  the  board.    A.  C. 

Power  Co.  for  building  a  600-ft.  pier  at  Ven-  Bell,  200  New  Orleans  Court  Bldg.,  New  Or- 

ice.    The  pier  will  be  erected    on    concrete  leans,  La.,  is  Engineer. 

piling.  •J'Bids  will  be  received  until  1  p.  m.,  Sept. 

Delaware.  4,  by  J.  I.  Teer,  Superintendent,  Coushatta, 

©The  Light  House  Establishment.   Depart-  La/'  \0T.         erection  of  a  two  story  brick 

ment  of  Commerce  and  Labor  on  July  21  en-  "J1001   bu!ldm§'  at  \ha  .Clt{-     E-   F-  Nelld» 

tered  into  a  formal  contract  with  the  American  ^ftreveport,  La.,  is  Architect. 

Paving  &  Construction  Co.,  211  S  Ninth  St.,  Michigan. 

Philadelphia,  Pa.,  for  rebuilding  wharves,  etc.,  ititu    c    -ti    r-,        •      r>  n 

at    Edgemore   Lighthouse   Depot,   Edgemore,  w®Thhe  S,nllth  Quarrying  Co.   Sturgeon  Bay, 

Del.    The  contract  price  is  $28,811.  W^  has  been  awarded  a  $40,000  contract  for 

■r^-      •        r  n  i      i  •  rehlhng  the  cribs  of  the  breakwater  at  Ludmg- 

Distnct  or  Columbia.  ton,  Mich. 

•f«Bids  are  asked  until  10:30  a.  m.,  Sept.  1,  Nebraska. 

by   Maj.   F    C.   Boggs    General   Purchasing  .|.Bids  win  be  received  until  6  p   m  Sept 

Officer,  Isthmian  Canal   Commission,  Wash-  2,  by  E.  A.  Miller,  Director  of  School  Dis- 

mgton,  D.  C,  for  furnishing  under  circular  trict  No  101  in  Wynot  Cedar  County,  Nebr., 

644  mechanical  bond  steel  bars  and  lumber  for  the  erection  of  a  two-story  brick  school 

*B'drs  Tar£  asked  until  noon,  Sept.  o,  by  house  with  full  basement  also  for  the  plumb. 

Ma;.W.  J  Barden,  U.  S.  Engineer,  Washing-  ing  and  steam  heating  apparatus  of  the  same, 
ton  Barracks,  D.  C,  for  constructing  pontoon 

shed  at  Washington  Barracks,  D.  C  New  Jersey. 

Georgia.  «J*Bids  are  asked  until  11  a.  m.,  Sept.  12,  bv 

®The   contract   for  the    new    government  %$m.  R:  R"  Raymond,  U.  S^  Engineer  Office, 

building  to  be  erected  at  Cordele,  Ga.,  has  Seek"??01!    DeL'    f°r   dredSulS   m  Cooper 

been  awarded  to  Ambrose  B.   Stannard,  of  »  t>'-j            i    i      t-i  n  e    .  n  t_ 

New  York,  for  $54,500.  m3?  »   p   p        ^ t     I  P wV 

'        ..  Major  R.  R.  Raymond,  U.  S.  Engineer,  Wil- 

Hawail.  mington,  Del.,  for  dredging  Salem  River,  N.  J. 

^Bids  will  be  received  until  11  a.  m.,  Dec.  »J»Bids  are  asked  until  11  a.  m.,  Sept.  11,  by 

4,  bv  Quartermaster's  Department,  Washing-  Maj.  R.  R.  Raymond,  U.  S.  Engineer,  Wil- 
ton, D.  C.  for  the  erection  of  a  barracks  build-  mington,  Del.,  for  dredging  Raccoon  Creek, 
ing,  one  commanding  officer's  quarters  at  the  J- 

Naval    Station,    Pearl   Harbor,   Territory  of  New  York. 

Hawaii.    W.  B.  Lemly,  Maj.,  Assistant  Ouar-  -f.Bids  are  asked  until  11  a.  m.,  Sept  11,  by 

termaster.  Officer  Acting  in  Charge  of  Quar-  Lt.  Col.  J.  G.  Warren,  U.  S.  Engineer  Office, 

termasters  Department.  540  Federal  Bldg.,  Buffalo,  N.  Y.,  for  timber 

•^Bids  will  be  received  until  11  a.  m..  Sept.  crjD  concrete  breakwater  extension  at  Cape 

8,  by  U.  S.  Engineer  Office,  Honolulu,  T.  H.,  Vincent,  N.  Y. 

for  breakwater  construction  at  Hilo  Harbor,  OCallanan  &  Prescott,  Albanv,  have  been 

Hawaii,  T.  H.    Information  may  be  obtained  awarded  the  contract  for  reconstructing  the 

on  application  to  U.  S.  Engineer  Office,  4<>l  burned  portion  of  the  capitol  building  at  Al- 

Custom  House,  San  Francisco,  Cal.  bany.    This  firm  has  just  completed  the  work 

Iowa.  °f  removing  the  debris  caused  by  the  capitol 

©Brogan  &  Rich,  105  W.  Monroe  St.,  Chi-  J™;.   ™ey           awarded  _the  reconstruction 

cago,  111.,  have  been  awarded  the  contract  by  T >\ a   t    fil^T  bid[  '  "  pe5  Cent  ?r°fit' 

tt         t         r>          r      r      i    -1  i-      "  -  Per  cent  overhead  charges  and  no  charge 

the  Ipper  Iowa  Power  Co.,  for  building  a  f  '  .,  „i„„f     p-,0  „„  ,u  *  i 

,vv  ■    .,     T        D-       \  t\        u   t  ,m  a  plant,    bids  on  the  percentage  plan  were 

new  dam  m  the    owa  River  at  Decoran,  la.  r._  „„,.„.   "    '•      .  c 

asked    toi    based    on  a  rough    estimate  of 

Kentucky.  $200,000,  as  it  would  1  )e  impossible  to  estimate 

■f-Bids  are  asked  until  11  a.  m.,  Sept.  7.  by  iust  h,nv  nu1ch  vvork  would  have  to  be  done. 

Capt.  Lytle  Brown,   U.   S.   Engineer.   Louis-  |  le  °ther  bidders  were:  Raymond  Booth  of 

ville,  Kv..  for  constructing  Lock  and  Dam  No.  Albany—)  per  cent  profit;  2  per  cent  overhead 

48,  Ohio  River,  near  Henderson.  Kv.   The  site  ^ha,^t's  and  $->.ni)0  for  the  erection  ot  a  plant, 

for  the  work  is  in  the  Ohio  River,  about  six  K-    r-  bord  Company— in  per  cent  profit;  3 

miles  below    Henderson.    Ky.,   which   is   the  Pfr  cent  overhead  charges  and  $K|.        for  a 

nearest  railroad  point.    The  work  to  be  done  f»ant- *^"£  Gorman  Construction  Co.  of 

is  constructing  lock,  guide   walls,  river-wall  New  York— 7%  per  cent  profit;  2'/2  per  cent 

power-house,  the  dam    (including  the   navi-  overhead  charges,  and  $15,000  for  a  plant, 

gable  pass  and  the  fixed  concrete  dam  and  Ohio. 

Chanoine  weir)  and  the  abutment:  and  grad-  .      ,      ....           .     .       ..  ,  ,  „ 

ing  and  paving  the  esplanade  and  the  bank  _  T8*?"  wi"  M  received  until  12  noon,  Sept. 

back  of  the  abutment.    The  estimated  quanti-  ['  by.City  Hall  Commissioners   Cleveland.  ()  . 

ties  are  as  follows-  r  [Urnlsm"g  fabrication  and  delivering  on 

,i  ..'     ,,.  r,                         -inn  o„  n  the  City  Mall  Site,  all  structural  steel  and  iron 

(  :urf<T<J;iln.    I'M    tt                                         1,101)  till.  tl.  J         .         ,     •.  .,  r~-  t  i  ii 

Cofferdam.    I  i   ft                             3.500  Hn.  ft.  necessary    for    building    the    new    City  Hall. 

Common  excavation                    139,843  cu.  yds.  Flans  and  specifications  may  be  seen  at  the 

ex.-avatior.                            «!t.iil7  <  u.  yds.  r,ffice  nf  j   Milton  Dver,  82o  Cuvahoga  Bldg., 

Ivlpiap                                               43,109  eu.  vds.  .     ,  ■.     .                      -  a" 

Stone   pavlnt;                                        1N«  cu.  yds.  Architect. 

Round  piles                                 183,670  tin.  ft.  •f»Mids  will  be  received  until  noon.  Sept  1, 

5.  heM           •; J-^-ljii  l\-  \\  l\-  bv  C.  A.  Marvin,  Secretary,  Director  of  Pub- 
(  oinmon    tinil.i-i   l,^IS.!).',i  tt.  B.  M .  ..•     c    ,                   .      .     JT  * . 

Ix-ck  timber                                  483,774  ft.  B.  M.  llc   Safety,   Cleveland,   ( )..    for   the  necessary 

Oak  timber                                   27,835  ft.  B.  M.  labor  and   material    for  the   installation  and 

ucinforeed  concrete                       188  cu.  yds.  completion  of  the  hoi  water  heating  and  ven- 

Concrate   ::.<:> s  <-n.  yds.  ,.,    .'         ,        ,      .       .       ,  _.  °    "  . 

i            ,.         )  r ,  M                              1,380(11  yds.  mating  systems  I  or  the  tuberculosis  sanatorium 

structural  st<-ci                     331, "no  ibs  buildings  now  in  course  of  construction  for 

Reinforcing  i od»                      74,694  ibs.  ,|u.  (.jly  at  Colony  Farm,  Warrensville.  O. 

Koi'K  riKH     ( ltxli.flb;u     widiikIiI  ,  ,   i  i  , 

\r*nf                                           .:f[  z [fca,  I  l  ins     tnd    spcuh;  ttnins    m  i\    be    seen  m:l 

Holts,   etc                                     216,911  lbs.  blank   proposals   obtained  at   the  office  of  f, 

cMtlng*                               ?95'S?S  Milton  Dver.  Architect.  825  Cuvahoga  Mldg., 

St<-i-l    ciiKllnxs                                      142,31!!  Ibs.  ...       |__J    /S  B 

Hionzc                                                  10  Ibs.  (  leveland.  () 

Plp#,  r,-in                                  280  lln.ft,  ©Director  oi  Public  Safety,  Cleveland,  ()., 

I'll"-.  4-ln                                          110  litl.  ft.  baa  awarded  the  contract   for  furnishing  IjOOO 

n'v*.        ::::::::::::::::::     mm'.tt  f<  ,if  8%  in.  cotton  fire  hose  to  the  Foresi 

Pipe,   '1  In                                             "i7.'i  Hn.  ft.  <  itv   Kltbber  (  o.,  loll)  (  olumblis  Road,  (  le\e 

Tii«-  drain                                 160  Hn.  ft,  land,  at  $i .2b  per  ft    Kids  were  opened  \ug  •'!. 

Louisiana.  Oregon. 

4*Bidi  will  be  received  until  Ls80  p.  m..  «f*l'i''s  will  be  ret  lived  until  8  p  m .  Sepl 

\u«.  2H,  by  Hoard  of  ( 'oiiiniisstoiiers.  I'url  ot  lo.  by  lames  Knox  Taylor,  Supervising  \rchi- 

Si-w  Orleans,  2<i'i  New  Orleans  Court  Bldg.,  led.   Ticasiirv   Department.  Waihington,  D. 

New  Orleans.  I. a.,  for  tin-  construction  Of  th<-  ('.    for   the  construction   Complete,  including 

Pn  s  St  Wluirf,  the  piliiiK  and  lumber  for  plumbirg,  Kas  pipirg,  heating  apparatus,  elec 

»I*  indicates  work  now  open  for  bids.    <•>  indicates  a  contract 


trie  conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office,  at  Pendleton,  Ore. 

Pennsylvania. 

©Frank  Heister  and  Owen  B.  Williams, 
Lansford,  Pa.,  have  started  work  on  their  con- 
tract with  the  Lehigh  Coal  &  Navigation  Co. 
for  driving  a  tunnel  11  ft.  wide,  IVz  ft.,  high 
from  the  top  of  the  rail,  from  Nesquehoning 
to  Hauto,  a  distance  of  five  miles.  The  object 
of  the  tunnel  is  to  convey  coal  from  a  vein 
which  has  never  before  been  worked,  to  the 
breaker  to  be  erected  by  the  company  at  Hauto 
shortly. 

Texas. 

•f»Bids  will  be  received  until  Aug.  31,  by 
Port  Arthur  Pleasure  Pier  Co.,  Port  Arthur, 
Tex.,  for  the  construction  of  a  timber  and 
concrete  rivetted  causeway  and  pier  in  Lake 
Savine  in  front  of  the  City  of  Port  Arthur. 
Specifications  will  be  furnished  by  the  com- 
pany upon  request. 

®The  contract  for  constructing  the  New 
Federal  building  at  Cleburne,  Tex.,  has  been 
awarded  to  John  Borden,  Fort  Worth,  at 
$74,430. 

Vermont. 

The  Rutland  Railway,  Light  &  Power  Co., 
Rutland,  Vt,  proposes  to  build  a  dam  36  ft. 
high  and  over  100  ft.  long  in  the  lower  gorge 
on  Mill  River  in  Clarendon. 

Virginia. 

Bids  as  follow  were  received  Aug  2  by  Lt. 
Col.  W.  C.  Langfitt,  U.  S.  Engineer,  Norfolk, 
Va.,  for  dredging  the  channel  in  the  southern 
branch  of  the  Elizabeth  River.  Atlantic,  Gulf 
&  Pacific  Co.,  New  York,  11  3-10  cts.  per  cu. 
yd. ;  Miner  Engineering  Co.,  12  4-10  cts. ; 
Maryland  Dredging  &  Contracting  Co.,  14  1-2 
cts.  The  bids  opened  were  for  dredging  a 
channel  200  ft.  wide  and  22  ft.  deep,  at  mean 
low  water,  from  a  point  about  1,000  ft.  above 
the  Virginian  railway  bridge  to  the  Norfolk 
&  Western  railway  bridge.  The  sum  of  $25,000 
is  immediately  available  for  this  work. 
Washington. 

4*Bids  will  be  received  until  Aug.  25  by 
Board  of  Public  Works,  Seattle,  Wash.,  for 
paving  12th  Ave.  and  12th  Ave.  south. 

•J*Bids  will  be  received  until  Sept.  1  by  Board 
of  Public  Works,  Seattle,  Wash.,  for  furnish- 
ing 20,000  ft.  of  2%-in.  fire  hose. 

Canada. 

^•Bids  will  be  received  until  4  p.  m.,  Sept. 
11.  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works.  Ottawa,  Out.,  for  the  construc- 
tion of  a  breakwater  at  Thessalon,  District  of 
Algoma,  Out.  Plans,  specifications  and  form 
of  contract  can  be  seen  and  forms  of  tender 
obtained  at  the  offices  of  J.  G  Sing,  Esq..  Dis- 
trict Engineer,  Confederation  Life  Bldg.,  To- 
ronto. Out.;  II.  J.  Lamb.  Esq.,  District  Engi- 
neer. London,  Out.,  and  on  application  to  the 
Postmaster  at  Thessalon,  Out. 

•J«P)ids  will  be  received  until  neon.  Sept .  15, 
by  A.  Johnston,  Deputy  Minister,  Marine  and 
Fisheries,  Ottawa,  Can.,  for  supplying  Four 
third  order  10  ft.  iron  lanterns  for  lighthouses. 
Plans  and  specifications  of  the  lanterns  can 
be  obtained  of  the  Purchasing  Agent  of  the 
Department  of  Marine  and  Fisheries  at  Ot- 
tawa, or  at  the  Agencies  at  St.  John  and  Hali- 
fax. 

*J«P>ids  will  be  received  until  11  a.  in..  Aug. 
28,  at  the  office  of  M.  Peterson,  Secy.,  Board 
of  Control,  Winnipeg,  Man.,  for  manufacture, 
delivery  and  installation  of  Underground  ca- 
hle  for  Electrical  Distribution  System,  Copy 
oi  the  instructions  to  bidders,  specification  and 
form  of  lender,  may  be  obtained  at  the  Office 
oi  the  General  Manager  of  the  Light  Power 
Departinenti  II!'  Main  St..  Winnipeg 

®The  Department  of  Public  Works  of  Can- 
ada has  awarded  the  contract  for  dredging  at 
Big  rsland,  Ont.,  to  R,  VVeddell  &  Co.,  Tren- 
ton. Out. 

I  In  Sound  Construction  &  Engineering  Co. 

I  ow  in. in  building,    Seattle.    Wash.,    has  been 

awarded  the  contracl  at  $175,000  for  erecting 

II  e  hi  u  Union  Club  building  in  Victoria,  IV  C. 
The  building  is  to  be  four  stones,  120x120  ft. 
ol  reinforced  concrete  construction, 

let  recently. 
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WATERWORKS. 

Sealed  proposals  for  constructing  wa- 
terworks for  the  Town  of  Inwood,  Iowa, 
will  be  received  by  the  Town  Board  of 
Inwood,  Iowa,  up  to  3:00  o'clock,  p.  in.. 
September  5,  1911,  and  then  publicly 
opened.  Each  hid  must  be  accompanied 
by  a  certified  check  for  $500.00,  made  pay- 
able to  Hugo  Reimers,  City  Clerk,  Town 
of  Inwood,  Iowa. 

Plans  and  specifications  can  be  exam- 
ined at  the  office  of  the  Town  Clerk,  in 
Inwood,  or  at  the  office  of  The  Missouri 
Valley  Engineering  Company  at  Mitchell. 
South  Dakota.  Copies  of  the  plans  and 
specifications  will  be  furnished  intending 
bidders  upon  the  deposit  of  $5.00  to  insure 
the  safe  return  of  same.  The  right  is  re- 
served to  reject  any  or  all  bids. 

CHRIS  ERICKSON,  Mayor. 
HUGO  REIMERS,  Clerk. 

Dated  at  Inwood,  Iowa,  August  16,  1911. 


WATERWORKS  APPARATUS, 
TANK,  PUMP,  PIPE  AND 
TOWER. 

The  Village  Board  of  Seaton,  Illinois, 
will  receive  sealed  bids  August  28  for  the 
following  apparatus:  One  16x16  wooden 
tank  mounted  on  an  80-ft.  steel  tower: 
one  gasoline  driven  deep  well  pump:  20 
blocks  4-in.  cast  iron  main.  Address  Vil- 
lage Clerk. 


WATERWORKS. 

Sealed  proposals  for  constructing  wa- 
terworks for  the  Town  of  Henry,  South 
Dakota,  will  be  received  by  the  Council 
of  Henry,  up  to  3:00  o'clock,  p.  m.,  Sep- 
tember 12,  1911,  and  then  publicly  opened. 
Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $500.00,  made  payable  to 
O.  J.  Breen,  Clerk,  Town  of  Henry,  South 
Dakota. 

Plans  and  specifications  can  be  exam- 
ined at  the  office  of  the  Clerk,  in  Henry, 
or  at  the  office  of  The  Missouri  Valley 
Engineering  Company  at  Mitchell,  South 
Dakota.  Copies  of  the  plans  and  specifi- 
cations will  be  furnished  intending  bid- 
ders upon  the  deposit  of  $5.00  to  insure 
the  safe  return  of  same.  The  right  is 
reserved  to  reject  any  or  all  bids. 

ED  GUENTHER,  Mayor. 

O.  J.  BREEN,  Clerk. 
Dated  at  Henry,  South  Dakota,  August 
17,  1911. 


SIDEWALK,    CURB    GUTTER  & 
CONCRETE  DRIVEWAY 
CONSTRUCTION. 

Paducah,  Ky.,  Aug.  15,  1911. 
The  Board  of  Public  Works  will  re- 
ceive sealed  bids  until  10  o'clock,  a.  m., 
September  5,  1911,  for  the  construction 
of  concrete  sidewalks,  concrete  drive- 
ways, concrete  gutters,  granite  curbing, 
and  cast  iron  drain  pipe. 

Approximate  Quantities  as  follows: 
Concrete  Sidewalks,  30,387  sq.  ft., 
Concrete  Diiveways,  2,096  sq.  ft. 
Concrete  Gutters,  4,928  ft., 
Granite  Curbing,   5,133  ft., 
Cast  Iron  Drain  Pipe.  1,146  ft. 
Bach  bid  must  be  accompanied  with  a 
certified  check  for  fifty  dollars  ($50.00) 
payable  to  E.  J.  Paxton,  Treasurer,  to  be 
forfeited   to   the   City   of   Paducah  upon 
failure  of  the  successful  bidder  to  enter 
into  contract  in  accordance  with  his  pro- 
posal!   There  will  also  be  required  of  the 
successful  bidder  a  Construction  Bond  for 
fifty  per  cent  (50%)  of  his  bid:  and  after 


the  work  is  completed  and  accepted,  ;i 
Maintenance  Bond  of  twenty-five  per  cent 
(25%)  of  the  contract  will  be  required 
for  a  period  of  five  (5)  years. 

Plans   and    specifications    can    I  Ij 

tained  by  addressing  the  undersigned. 
L.  A.  WASHINGTON, 

City  Engineer. 

STEEL  TOWER  &  TANK. 

Sealed  proposals  for  constructing  a  steel 
tower  and  tank  at  Vermillion,  South  Da- 
kota, will  be  received  by  the  City  Com- 
missioners up  to  8:00  o'clock,  p.  m.,  Sep- 
tember 11.  1911,  and  then  publicly  opened. 
Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $500.00,  made  payable  to 
C.  I.  Vaughn,  City  Auditor. 

Plans  and  specifications  can  be  exam- 
ined at  the  office  of  the  City  Auditor. 
Vermillion,  or  at  the  office  of  The  Mis- 
souri Valley  Engineering  Company  at 
Mitchell,  South  Dakota.  Copies  of  the 
plans  and  specifications  will  be  furnished 
intending  bidders  upon  the  deposit  of 
$5.00  to  insure  the  safe  return  of  some. 
The  right  is  reserved  to  reject  any  or  all 
bids. 

C.  I.  VAUGHN,  City  Auditor. 
GEO.   J.   KEMPKER,  Mayor. 

SANITARY  SEWER. 

Wichita,  Kansas. 
Sealed  proposals  will  be  received  at  the 
office  of  William  Settee,  City  Clerk,  un- 
til noon,  September  5,  1911,  for  the  con- 
struction of  the  Main  for  Sanitary  Sewer 
No.  20. 


Approximate  quantities: 


To 

9.750.O  lin. 

ft.  48 

in. 

double 

ring 

brick 

or  concrete 

sewer, 

To 

14,300.0  lin. 

ft.  45 

in. 

double 

ring 

brick 

or  concrete 

sewer, 

To 

11,675.0  lin. 

ft.  42 

in. 

double 

ring 

brick 

or  concrete 

sewer 

To 

2,635.0  lin. 

ft.  39 

in. 

double 

ring 

brick 

or  concrete 

sewer, 

To 

590.0  lin. 

ft.  30 

in. 

single 

ring 

brick 

or  concrete 

sewer, 

To 

1,050.0  lin. 

ft.  18 

in. 

vitrified 

tile 

sewer 

To 

1,775.0  lin. 

ft.  15 

in. 

vitrified 

tile 

sewer 

To 

1,125.0  lin, 

ft.  12 

in. 

vitrified 

tile 

sewer, 

To  One  Outlet  Protection, 

To  105  Man  Holes, 

To  31,500  lbs.  Castings, 

To  Nine  Storm  Sewer  Crossings. 

Plans  and  specifications  on  file  in  the 
office  of  the'  Engineer.  The  Mayor  and 
Board  of  Commissioners  reserve  the  right 
to  reject  any  or  all  bids. 

BERT  C.  WELLS,   City  Engineer. 

DRAINAGE  CANAL. 

Wichita,  Kansas. 

Sealed  proposals  will  be  received  at  the 
office  of  William  Sence,  City  Clerk,  until 
noon,  September  5,  1911,  for  extending 
the  Wichita  Drainage  Canal  from  its 
present  terminus  to  the  Arkansas  River 

Quantities: 

224,766  cu.  yds.  Excavation, 

4.48  Acres  of  Clearing, 

2  Concrete  Bridges, 

4  Pile  Bridges, 

2  Temporary  Bridges. 

Certified  check  $1,500.00. 

For  a  drainage  ditch  from  the  Wichita 
Drainage  Canal  at  Nineteenth  street  to 
the  intersection  of  Chisholm  Creek  and 
Twenty-first  street. 

Quantities: 

13,000  cu.  yds.  Excavation, 

1.5  Acres  of  Clearing. 

Certified  check  $250.00. 

Plans  and  specificatoins  on  file  In  the 
office  of  the  City  Engineer.  The  Mayor 
and  Commissioners  reserve  the  right  to 
reject  any  or  all  bids. 

BERT  C.  WELLS,  City  Engineer. 


PENN  STREET  VIADUCT. 

Reading,    Berks   County,  Pa. 

Sealed  proposals  for  building  a  rein- 
forced concrete  viaduct  over  the  Schuyl- 
kill River  at  the  foot  of  Penn  Street, 
Reading,  Pa.,  will  be  received  by  the 
County,  at  the  offices  of  County  Control- 
ler A.  L.  Rhoads,  Court  House,  Reading, 
Pa.,  until  10  a.  in.,  Thursday,  September 
14,  1911,  at  which  time  they  will  be 
opened  in  the  offices  of  the  County  Com- 
missioners. 

The  structure  will  be  1,350.07  feet  long. 
80  feet  in  width  and  will  be  composed  of 
9-48'-0"  Arches,  5-110'-0"  Arches,  and  re- 
taining walls. 

Bids  must  be  made  on  the  blank  pro- 
posal contained  in  the  Specifications, 
which  with  the  plans  will  be  furnished  by 
the  County  Commissioners  upon  applica- 
tion to  Chas.  F.  Sanders,  County  Engi- 
neer, Court  House,  Reading,  Pa.,  and  the 
payment  of  Two  Hundred  ($200.00)  Dol- 
lars to  the  County  Commissioners,  which 
amount  will  be  refunded  upon  return  of 
the  same. 

Bids  must  be  accompanied  by  a  certi- 
fied check  for  the  sum  of  Twenty  Thou- 
sand ($20,000.00)  Dollars,  payable  to  A.  L. 
Rhoads,  County  Controller. 

The  successful  bidder  will  be  required 
to  give  a  bond  in  the  sum  of  sixty  (60) 
per  cent  of  the  contract  price. 

The  Board  of  Commissioners  reserves 
the  right  to  reject  any  or  all  bids. 

By  order  of  the  Board  of  County  Com- 
missioners. 

A.  L.  RHOADS, 

County  Controller. 


ROAD  CONSTRUCTION. 

Bids  will  be  received  in  accordance 
with  forms  prepared  by  this  Company 
until  the  15th  day  of  September,  1911,  for 
the  reconstruction  of  ten  miles  of  grad- 
uation and  masonry  of  the  roadbed  of  the 
company  between  Lewis  Springs  and 
Fairbank,  Arizona,  including  incidental 
work. 

The  principal  items  are,  approximately: 

Grading,  385,000  cu.  yds., 

Concrete,  3,000  cu.  yds., 

Foundation  Excavation,  3,000  cu.  yds. 

Work  to  be  done  in  accordance  with 
plans  and  specifications  on  file  in  the  of- 
fice of  Engineer  Maintenance  of  Way, 
Southwestern  Building,  El  Paso,  Texas. 

All  bidders  are  required  personally  to 
examine  the  ground  and  conditions  prior 
to  bidding.  The  proposed  work  is  now 
ready  for  inspection. 

All  bids  must  be  in  writing,  addressed 
to  H.  J.  Simmons,  General  Manager  El 
Paso  &  Southwestern  Railroad  Company, 
Southwestern  Building,  El  Paso,  Texas, 
and  be  accompanied  by  certified  check  in 
the  sum  of  One  Thousand  Dollars 
($1,000.00)  as  evidence  of  good  faith  and 
security  for  the  giving  of  a  bond  for 
Twenty-Five  Thousand  Dollars  ($25,000.- 
00)  in  a  security  company  approved  by 
said  railroad  company,  for  the  perform- 
ance of  the  contract. 

Envelope  containing  the  bids  shall  be 
endorsed  as  such  and  have  the  name  of 
the  bidder  written  thereon. 

The  company  reserves  the  right  to  re- 
ject any  or  all  bids. 

E'L  PASO  &  SOUTHWESTERN 
RAILROAD  COMPANY, 
By  H.  J.  Simmons, 

General  Manager. 


THE  CITY  OF  FORT  WORTH,  TEXAS, 
will  receive  sealed  bids  until  Sept.  5th 
1911,  for  construction  of  a  dam  contain- 
ing about  300,000  cubic  yards  of  earth 
work  and  60,000  cubic  yards  of  masonry. 
Also  concrete  pipe  line  about  6^4  miles 
long. 

Details  on  application  to  THE  BOARD 
OF  ENGINEERS,  CITY  HALL,  FORT 
WORTH,  TEXAS. 
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ROADS. 

Notice  is  hereby  given  that  the  Road 
Commissioners  of  Supervisor's  District 
Number  Four,  of  Monroe  County,  Mis- 
sissippi, will  receive  sealed  bids  up  to  - 
o'clock  p.  m.,  of  Tuesday,  September  5, 
1911,  at  the  office  of  the  Chancery  Clerk 
of  Monroe  County,  Mississippi,  for  the 
construction  of  grades  and  drainage,  in- 
cluding culverts  and  tiling,  upon  the  fol- 
lowing public  highways  in  said  District, 
to-wit: 

1.  The  Aberdeen  and  Prairie  Station 
road  from  the  corporate  limits  of  the  City 
of  Aberdeen  by  way  of  Prairie  Station  to 
the  Clay  County  line  at  the  end  of  the 
Suquatonchee  levee,  a  distance  of  10.26 
miles. 

2.  The  Aberdeen  and  Egypt  road  from 
the  corporate  limits  of  the  City  of  Aber- 
deen to  the  Chicasaw  County  line  near 
Egypt,  a  distance  of  10.75  miles. 

3.  The  Aberdeen  and  Gibson  road 
from  the  corporate  limits  of  the  city  of 
Aberdeen  by  way  of  Gibson  to  the  Chica- 
saw County  line,  about  one  and  one-half 
miles  west  of  Gibson,  a  distance  of  9.53 
miles. 

4.  The  Strong  Station  road  from  Sta- 
tion 121  on  the  Aberdeen  and  Prairie 
Station  road,  as  now  surveyed  to  Strong 
Station,  a  distance  of  9.52  miles. 

5.  The  new  Muldon  road  from  Station 
341  on  the  Strong  Station  road,  as  now 
surveyed  to  Muldon,  a  distance  of  3.1 
miles. 

The  surveys,  profiles,  estimates,  plans 
and  specifications  for  said  work  are  now 
on  file  with  the  Clerk  of  the  Board  of 
Supervisors  of  said  county,  where  the 
same  may  be  inspected  by  prospective 
bidders;  they  may  also  be  had  at  the  of- 
fice of  the  Engineer,  L.  G.  Smith,  Aber- 
deen, Miss. 

The  approximate  quantities  of  work  and 
materials  are  as  follows: 

Grading,  193,649  cu.  yds. 

Concrete,  2,381  cu.  yds. 

15-in.  pipe,  268  feet. 

18-in.  pipe,  420  feet. 

24-in.  pipe,  942  feet. 

36-in.  'pipe,  756  feet. 

Each  bid,  as  an  evidence  of  good  faith, 
must  be  accompanied  with  a  certified 
check  in  the  sum  of  one  thousand  dollars 
($1,000.00)  on  some  solvent  bank  or  trust 
company  in  Mississippi  doing  a  commer- 
cial business,  payable  to  the  order  of 
Wm.  H.  Carlisle,  Secretary. 

The  Commissioners  reserve  the  right  to 
reject  any  and  all  bids. 

J.  L.  SHELL, 
W.  H.  CARLISLE, 
W.   H.  HENDERSON. 
4th  District  Good  Road. 


WATER  WORKS. 

Sealed  bids  will  be  received  at  my  of- 
fice at  Manhattan,  Montana,  until  7:30 
o'clock  p,  m.,  on  September  4th,  1911,  for 
the  construction  of  a  gravity  system  of 
water  supply  for  the  town  of  Manhattan, 
Montana,  In  accordance  with  the  plans 
and  specifications  on  file  in  my  office. 
All  bids  to  be  on  blank  forms  which  are 
not  to  In?  detached  from  the  specifica- 
tions. All  biilH  to  lie  accompanied  by  a 
Certified  check  In  the  sum  of  5  per  cent  of 
the  amount  of  the  hid,  payable  to  the 
undersigned  The  tight  Is  reserved  to 
reject  any  and  all  bids.  Clans  may  also 
In  ■  i-ii  and  specification  and  form  of  hid 
..III;,  Iim  .1  at  the  office  of  < !.  M  Thot  pc, 
(engineer,   Hozenuin.  Montana 

Hy  order  of  the  Town  Council. 

Dated  August  7th,  nil 

R.   I  I.    I  MOAN, 
Town  Clerk 


NOTICE  TO  BOND  BUYERS. 
Five  Hundred  Thousand  Dollars  ($500, 000^ 
Public  School  Building  Bonds  of  the 
City  of  Houston,  Texas. 

Sealed  bids  will  be  received  by  the  City 
of  Houston,  Tex.,  until  12  o'clock  noon. 
Monday,  September  25,  1911,  for  the  issue 
of  Five  Hundred  Thousand  Dollars  ($500,- 
000)  four  and  one-half  per  cent  (4Ms%) 
Public  School  Building  Bonds,  bearing 
date  the  26th  day  of  June,  A.  D.  1911. 
Interest  payable  semi-annually  at  the  of- 
fice of  the  Union  Trust  Company,  in  the 
City  of  New  York;  said  bonds  to  run 
thirty  (30)  years,  with  an  option  reserved 
by  the  City  of  Houston  to  pay  the  same 
at  the  expiration  of  twenty  (20)  years. 

Each  bid  for  the  above  issue  of  bonds 
must  be  accompanied  by  a  certified  check 
on  a  Houston  bank,  payable  to  H.  B. 
Rice,  Mayor,  for  one  per  cent  (1%)  of 
the  face  value  of  said  issue  as  a  guar- 
anty of  good  faith;  bonds  to  be  delivered 
and  money  paid  in  Houston,  Texas. 

The  City  of  Houston  reserves  the  right 
to  reject  any  and  all  bids. 

(Seai.)  H.  B.  RICE, 

Mayor  of  the  City  of  Houston. 
Attest:  DAN  C.  SMITH,  JR., 
City  Secretary. 


WATERWORKS  IMPROVEMENT. 

Sealed  bids  for  improvement  to  the 
waterworks  system  of  the  City  of  Elroy, 
Wis.,  will  be  received  by  the  City  Clerk 
until  8  p.  m.,  August  29,  1911.  Bids  will 
be  received  on  the  following:  Furnishing 
and  erecting  a  25,000-gallon  steel  water 
tank,  forty-five  (45)  feet  high,  furnishing 
and  laying  about  sixteen  hundred  (1600) 
feet  of  four  (4)  inch  and  six  (6)  inch  cast 
iron  water  pipe.    Estimated  cost,  $4,000. 

Plans  and  specifications  can  be  seen  at 
the  office  of  the  City  Clerk,  Elroy,  Wis., 
or  at  the  office  of  C.  B.  Stewart,  Consult- 
ing Engineer,  308  Wisconsin  Building, 
Madison,  Wis.,  or  at  the  office  of  Engi- 
neering &  Contracting,  537  South  Dear- 
born St.,  Chicago,  111. 


WOODEN  PROTECTION  CRIB. 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  Director  of  Public  Service,  104 
City  Hall,  Cleveland,  Ohio,  until  12 
o'clock  noon,  August  31,  1911,  for  fur- 
nishing all  materials  for  and  construct- 
ing and  placing  in  position  in  Lake  Erie 
a  wooden  protection  crib  for  the  Water 
Department  of  the  City  of  Cleveland.  The 
following  is  an  approximate  estimate  of 
the  principal  quantities: 

Pine  timber,  870,000  ft.  B.M. 

Hemlock  timber,  322,000  ft.  B.M. 

Oak,  42,000  ft.  B.M. 

Pine  lumber,  rough,  17,000  ft.  B.M. 

Pine  lumber,  planed  and  matched,  49,- 

000  ft.  B.M. 

Steel  plates,  angles,  beams,  rivets,  etc., 

S8.600  lbs. 

Drift  bolts,  106,000  lbs. 

Screw  bolts,  97,000  lbs. 

Stone;  filling,  1,905  cords. 

Kip  rap  stone,  5,000  tons. 

Ladders,  hand  rails  and  miscellaneous 
iron. 

Each  bid  must  be  made  in  accordance 
with  the  specifications,  which  may  be  ob- 
tained of  the  Superintendent  of  the  Water 
Department. 

No  proposal  will  be  entertained  unless 
made  on  the  blanks  furnished  by  the 
Superintendent  of  the  Water  1  ><jxi  it  men  t . 
and  delivered  at  tin-  ofllce  of  the  Director 
of  Public  Service  previous  to  12  o'clock 
noon  on  the  day  specified. 

A.    U.  LEA. 
Dhecloi    of   Public  Service. 

1  It  A   O  HUFFMAN, 

Sect  etai  v 


CONCRETE  STEEL  BRIDGE. 

Sealed  bids  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Tampa,  Florida,  at  their  office,  Room  28, 
First  National  Bank  Building,  up  to  2 
o'clock  p.  m.,  Wednesday,  September  6th, 
1911,  for  the  construction  of  a  rein- 
forced concrete,  or  concrete  steel  bridge 
— with  bascule  lift — over  the  Hillsbor- 
ough River  at  Lafayette  St.  A  certified 
check  of  $10,000  must  accompany  each 
bid  as  a  guarantee  that  the  successful 
bidder  will  enter  into  contract  accord- 
ing to  their  bid  and  specifications  with- 
in ten  days  after  award  of  same. 

Plans  and  specifications  to  accom- 
pany each  bidder's  proposal. 

A  profile  of  the  river  at  the  bridge  site, 
and  information,  can  be  obtained  from 
the  engineer  of  the  board. 

The  city  reserves  the  right  to  reject 
any  or  all  bids. 

Attest:  D.  B.  McKAY, 

ALLEN  THOMAS,  Chairman. 
Clerk. 


EARTH   EXCAVATION— LEVEES 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  Morse-Warren  Engineering 
Co.  at  Carlinville,  111.,  August  28,  at  1 
o'clock  p.  m.,  for  work  in  Chesterfield, 
etc.,  Levee  District,  as  follows:  Levees, 
34,000  cu.  yds.;  straightening  creek,  10,000 
cu.  yds.;  open  ditch,  36,000  cu.  yds.;  cul- 
verts, flap  doors,  etc. 

Certified  check,  5  per  cent.  For  par- 
ticulars address  Morse-Warren  Engineer- 
ing Co.,  or  A.  J.  Duggan,  Attorney,  both 
Carlinville,  111. 


U.  S.  ENGINEER  OFFICE.— Duluth, 
Minn.,  July  28,  1911.  Sealed  proposals  for 
construction  of  the  wooden  screw  gaso- 
line tug  "Patrol"  will  be  received  at  this 
office  until  12  m.,  Aug.  28,  1911,  and  then 
publicly  opened.  Information  on  applica- 
tion.   FRANCIS  R.  SHUNK,  Maj.,  Engrs. 


U.  S.  Engineer  Office,  Louisville,  Ky., 
August  7,  1911.  Sealed  proposals  for  con- 
structing lock  and  dam  No.  48,  Ohio 
River,  near  Henderson,  Ky.,  will  be  re- 
ceived at  this  office  until  11  a.  m.  (cen- 
tral time),  September  7,  1911,  and  then 
publicly  opened.  Information  on  appli- 
cation.    Lytle  Brown,  Capt.  Engrs. 


U.  S.  ENGINEER  OFFICE.— Chicago, 
111.,  July  29,  1911.  Sealed  proposals  for 
timber  superstructure  and  pile  protection 
in  harbor  at  Michigan  City,  Ind.,  will  be 
received  here  until  10  a.  m.,  Aug.  29,  1911. 
Information  on  application.  GEO.  A. 
Z1NN,  Lt.  Col.,  Engrs. 


wUL  jzio^t  £nj  fva,o£>v<j  at  kqavL 
oua,  kcw  CataCcxj  to  cok^uIC  uken, 

"ftckhXcai  'i^ooka-.  Jaw.. 
Philadelphia  Book  Co. 

17  S.  Ninth  Street  Philadelphia.  Pa. 


SPECIAL  CATALOGUES 

NEW  ENGINEERING  BOOKS 

Qlvll  BnglnMrlni  trot)  ami  Btetl 

Meohitnical  EnitnMrtng    BIwtrloM  BnglnMrlni 
miiiIiim  ami  Kitnuurn 

Si  rtt  Fret-  on  Hequvst 
We  ran  mipply  any  I'liKlnrorlnti  bonk  In  print, 
M.I.HAW  HILL  BOOK  COMPANY 
139  \\  I  s|    lUth  St.  NILW  YORK 


GKc 


IN  WRITING  to  our  Advertisers  for  CATALOGS  <n    PRICKS    Pic  .st    Mention   KNGINKKK1NG  &  CONTRACTING 


CONTRACT    NEWS  SECTION 

of 

ENGINEERING    &  CONTRACTING 


Industrial   conditions,  in 
rp,       -p.  .  as  far  as  they  affect  rail- 

ine   .Doings   roa(j  construction  work,  are 
of  greatly  improved.    The  la- 

th   W    t  troubles  that  last  week 

trie  Week.  seemed  certain  to  develop 
on  the  Harriman  Lines  now 
seem  to  be  in  a  fair  way  for  peaceable  settle- 
ment. In  the  iron  and  steel  trade  there  are 
plenty  of  indications  for  a  good  fall  business. 
Salesmen  for  these  companies  who  have  been 
out  through  the  west  and  southwest  report 
prospects  favorable  for  a  good  trade  from 
those  sections  for  the  closing  months  of  the 
year.  Crop  conditions  have  also  improved 
materially  since  the  last  government  report 
was  published  on  Aug.  1.  Manufacturers  of 
railroad  supplies,  operating  in  the  Chicago 
District,  report  that  prospective  work  for 
which  estimates  have  been  submitted  in  the 
past  two  weeks  is  extensively  excessive.  Re- 
ports from  the  Pacific  Coast  indicate  that  a 
number  of  Western  lines  are  going  to  expend 
large  amounts  of  money  now  that  material  and 
labor  are  cheaper  than  they  have  been  for 
several  years.  The  most  important  of  this 
work  will  be  the  construction  by  the  Hill  sys- 
tem of  three  north  and  south  lines  in  eastern 
Washington. 

Very  little  has  been  doing  the  past  few  days 
in  the  way  of  the  actual  letting  of  railroad 
construction  contracts.  The  Kansas  City 
Southern  grade  reduction  work  has  not  been 
awarded  as  yet;  and  it  will  probably  be  two 
or  three  weeks  before  the  Erie  R.  R.  places  the 
contracts  for  the  second  track  work  on  its 
Chicago  Division.  Among  the  railroad  con- 
tracts let  in  the  past  week  or  so  are  the  fol- 
lowing: The  Porter  Construction  Co.,  Macki- 
naw, 111.,  for  constructing  the  Farmington,  111., 
extension  of  the  interurban  line;  Winston 
Co.,  Richmond,  Va.,  an  additional  contract 
from  the  Lexington  &  Eastern  R.  R.,  for  the 
construction  of  seven  miles  of  mining  spurs 
in  Kentucky,  Charles  P.  Bowers  Construction 
Co.,  Philadelphia,  Pa.,  for  the  construction 
of  a  reinforced  concrete  round  house  for  the 
Philadelphia  &  Reading  Ry.,  at  St.  Clair,  Pa.; 
George  H.  Gerber,  Reading,  Pa.,  for  the  con- 
struction of  an  extension  track  from  Quaker- 
town,  Pa.,  to  Riegelsville  for  the  Quakertown 
&  Delaware  River  R.  R. ;  Patton  &  Gibson 
Construction  Co.,  for  grading  for  ten  addi- 
tional tracks  for  the  Missouri,  Kansas  &  Tex- 
as Ry.,  at  the  Ray  yards  west  of  Denison, 
Tex.;  Harvey  Stiver,  Kansas  City,  Mo.,  for 
constructing  round  house,  etc.,  at  Galveston, 
Tex.,  for  the  Santa  Fe  system ;  John  Berg- 
man, Duluth,  Minn.,  for  a  12-mile  railroad 
contract  in  Wisconsin.  The  following  have 
sub-contracts  from  MacArthur  Bros.  Co.,  for 
work  on  the  El  Paso  &  Southwestern  Ry.  ex- 
tension in  Arizona.  Ely  Construction  Co.,  of 
Springfield,  Utah,  grading  of  sections  34,  35, 
36,  37  and  38.  This  work  starts  34  miles  west 
of  Fairbanks  and  covers  about  350,000 
cu.  yds.  of  dirt.  The  Vosburgh  &  Carl- 
son Concrete  Co.  has  the  concrete  contract 
for  sections  26  to  33  and  39  to  41.  The  Rei- 
witz  Construction  Co.  will  grade  sections  1  to 
3,  which  is  heavy  work  near  Fairbanks. 
Crook,  Allen  &  Co.  will  start  work  near  Vail 
and  proceed  toward  Tucson.  Maurice  Ryan 
of  Pueblo,  Colo.,  has  a  concrete  contract. 

One  of  the  largest  ditch  contracts  let  in  the 
last  few  months  has  been  awarded  by  the  state 
of  Minnesota.  The  work  calls  for  the  con- 
struction of  State  Ditch  No.  95,  and  involves 
1,800,000  cu.  yds.  of  excavation,  five  acres  of 
clearing,  and  the  construction  of  92  miles  of 
road  grade  and  seven  bridges.  The  contract 
was  awarded  to  W.  M.  Sherwood,  Alexandria, 
Minn.,  at  7.97  cts.  per  cu.  yd. 


Levee  contracts  in  the  South  promise  to 
furnish  an  unusually  large  amount  of  work 
for  contractors  engaging  in  this  form  of  con- 
struction. During  the  past  two  or  three  weeks 
contracts  covering  nearly  2,000,000  cu.  yds.  of 
levee  work  have  been  awarded,  and  bids  are 
now  being  asked  on  contracts  involving  nearly 
400,000  cu.  yds.  The  largest  contracts  call  for 
work  in  the  Third  District,  bids  for  which 
were  opened  at  Vicksburg  on  Augr.  18.  This 
work  amounted  to  960,000  cu.  yds.  Bids  for 
500,000  cu.  yds.  of  levee  enlargement  were 
opened  on  Aug.  21  at  Memphis. 

The  Board  of  Harbor  Commissioners  of 
San  Francisco  is  planning  to  go  ahead  with 
its  extensive  harbor  work,  and  has  adopted  a 
resolution  providing  for  the  disposal  of  the 
first  issue  of  the  harbor  improvement  bonds 
under  the  act  which  permits  their  sale  to  the 
amount  of  $9,000,000.  The  amount  asked  for 
the  first  issue  is  $1,000,000.  It  is  proposed 
with  this  amount  to  construct  three  slips  adja- 
cent to  Ferry  slip  7,  to  rec  nstruct  Ferry  slip 
7  and  to  build  a  pier  at  Union  St. 

Work  is  under  way  on  the  dam  and  head- 
gates  in  connection  with  the  water  power  de- 
velopment by  the  Chicoutimi  Water  &  Electric 
Co.,  at  Chicoutimi,  Que.  The  plans  by  H.  S. 
Ferguson,  Consulting  Engineer,  New  York 
City,  provide  for  a  dam  of  about  55  ft.  head 
and  a  maximum  of  about  6,000  HP.  which 
will  be  electrically  transmitted  to  the  villasre 
of  Chicoutimi,  three  miles  away,  where  it  will 
be  used  for  town  lighting,  for  industrial  pur- 
poses, and  for  the  operation  of  the  local  rail- 
way. 


Cussing 
'Em  Out. 


The  Chief  Engineer  of 
the  Isthmian  Canal  Com- 
mission has  issued  an  order 
which,  we  feel  sure,  will  be 
greeted  with  three  Chautau- 
qua cheers  by  our  esteemed 
contemporaries-  of  the  reli- 
gious press.  This  order  of  Colonel  Goethals 
is  as  follows : 

The  use  of  profane  or  abusive  language  by 
foremen  or  others  in  authority  when  addressing 
subordinates  will  not  be  tolerated. 

The  order  was  issued  as  the  result  of  com- 
plaints by  Spanish  laborers  in  the  Culebra  Cut 
that  certain  foremen  were  accustomed  to  em- 
phasize their  orders  in  carefully  chosen  words 
in  most  cases  reflecting  on  the  parentage  of 
the  party  addressed.  It  used  to  be  said  that 
much  of  the  early  railroad  building  in  this 
country  was  accomplished  by  the  aid  of  cuss 
words  and  bad  whisky.  In  these  degenerate 
days,  however,  cussing  at  laborers  by  the  fore- 
man is  much  less  common  than  it  formerly 
was.  Perhaps  the  foremen  have  become  more 
"refined,"  or  perhaps  the  introduction  of  foreign 
labor  has  had  something  to  do  with  it.  Noth- 
ing is  more  discouraging  to  an  earnest  fore- 
man than  to  exbibit  his  choicest  vocabulary  for 
15  minutes  and  then  find  that  not  a  member  of 
the  gang  understood  a  word  of  what  he  was 
saying.  In  these  days  the  excuses  for  cussing 
in  construction  work  are  few — there  being  not 
more  than  999  in  round  numbers.  When  these 
999  excuses  are  divided  up  among  the  man 
for  whom  the  work  is  being  done,  the  engi- 
neer, the  contractor  and  the  foremen,  it  will 
be  seen  that  the  latter's  excuses  are  few  in 
number.  That  he  does  not  take  more  advan- 
tage of  them  shows  the  great  uplift  of  the 
profession  in  the  past  few  years.  Many  fore- 
men, however,  still  have  a  strong  belief  that 
the  only  proper  way  of  getting  work  out  of  a 
gang  of  negro  laborers  is  to  address  them 
collectively  and  individually  in  profane  terms. 
"George,  bring  me  that  bar,"  says  a  foreman. 


George  ambles  over  to  the  bar.  "This  one, 
boss?"  he  inquires.  "Here  you    nig- 
ger, bring  me  that  their  bar  and  come  a-run- 
ning,"  says  another  foreman.  George  grabs 
the  bar  and  comes  on  the  jump.  Just  why 
George  should  show  more  action  at  the  cuss 
command  is  a  question  for  psychologists  to 
answer — but  he  does  jump  and  that  is  suffi- 
cient answer  for  most  foremen.  To  all  fore- 
men and  others  inclined  to  the  use  of  cuss 
words  we  would  commend  the  following  ex- 
cellent verse  from  the  highly  moral  poem  by 
Eugene  Field,  entitled  "In  Flanders" : 
How  wretched  is  he,  wherever  he  be, 

That  unto  this  habit  panders! 
And  how  glad  am  I  that  my  interests  lie 

In  Chicago  and  not  in  Flanders! 


Would  never  go  down  in  this  circumspect  town 
However  it  might  in  Flanders. 


Many  of   the    early  im- 
proved  highways    in  this 
An  Engineer-  country    were  constructed 
ing"  ky    private    capital.  The 

.p    ,  ?  roads  were  built  as  an  in- 

1-TODlem.  vestment,  returns  on  the 
capital  being  secured  by 
collecting  toll  from  the  users.  Modern  road 
engineering  offers  few  prettier  problems  than 
the  ones  that  confronted  the  "engineers  en- 
gaged in  laying  out  these  old  toll  roads.  In 
the  first  place  the  engineer  was  confronted  by 
the  fact  that  the  interests  of  the  toll  company 
and  those  of  the  public  were  not  identical. 
The  users  of  the  road  wished  it  to  be  built  so 
that  they  could  carry  over  it  the  greatest  pos- 
sible loads  at  the  least  possible  cost.  The 
stockholders  in  the  company,  on  the  other 
hand,  desired  to  secure  to  themselves  the 
largest  possible  amount  of  tolls  in  return  for 
the  smallest  possible  investment.  As  the 
amount  of  tolls  received  from  the  users  of  the 
road  depended  upon  the  number  of  loads  and 
not  upon  their  weight,  steep  ascents  in  the 
road  were  an  asset  of  the  company,  for  they 
not  only  prevented  the  carrying  of  large  loads, 
but  they  also  prevented  the  carriage  of  loads 
which  would  injure  the  road  surface.  It  was 
therefore  up  to  the  engineer  to  sacrifice  the 
absolute  perfection  of  his  road  to  this  requisi- 
tion of  policy,  and  he  often  left  many  of  the 
steep  ascents  untouched,  thus  saving  the  first 
cost  of  grading  them  down,  and  at  the  same 
time  increasing  the  subsequent  receipts.  On 
the  other  hand,  however,  if  the  grades  of  the 
road  were  not  sufficiently  improved,  it  might 
not  attract  the  expected  amount  of  travel.  It 
will  thus  be  seen  that  the  engineer  was  con- 
fronted by  two  conflicting  interests,  and  that  a 
prudent  compromise  between  the  two  was  the 
only  way  to  solve  the  problem. 


Legal 
Note. 


Many  a  lawsuit  would 
have  been  prevented  had 
either  of  the  interested  par- 
ties been  as  cautious  as 
the  contractor  mentioned 
in  a  recent  issue  of  The 
Bulletin  of  the  General 
Contractors'  Association.  This  contractor  got 
into  a  dispute  and  after  stating  the  case  to 
a  lawyer,  asked  him  if  he  would  care  to  han- 
dle it.  "Certainly."  said  the  lawyer,  "we  are 
sure  to  win  it."  "So  you  feel  pretty  certain 
I  have  a  good  case?"  "Why,  there's  nothing 
to  it.  I  can  guarantee  a  verdict  in  your  favor 
— you  can't  lose."  "Thanks  for  your  advice," 
said  the  contractor,  "if  that's  the  way  it  sizes 
up,  I'll  keep  out  of  ic  this  time.  I've  just  told 
you  the  other  fellow's  side  of  the  argument !" 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

®Ho\vard  N.  Bowder,  Birmingham,  Ala., 
has  been  awarded  the  contract  for  extending 
the  Edgewood  car  line  from  its  present  ter- 
minus up  to  the  Edgewood  Country  club,  at 
Birmingham. 

The  Mobile  West  Shore  Traction  Co.,  Inc., 
has  completed  surveys  for  its  projected  50- 
mile  line,  the  route  of  which  is  Mobile  to  Ala- 
bama Port,  Coden,  Bayou  la  Batre  and  Pasa- 
goula,  Miss.  The  capital  for  construction  is 
assured  and  construction  contracts  will  be 
let  about  Dec.  15,  1911.  H.  Austell,  Mobile, 
Ala.,  is  President,  and  John  R.  Peavy,  Jr., 
Mobile,  Ala.,  is  Chief  Engineer. 

The  Valdosta,  Moultrie  &  Western  R.  R., 
Frank  Roberts,  President,  Valdosta,  Ga.,  now 
in  operation  between  Moultrie  and  Valdosta, 
Ga.,  42  miles,  is  planning  to  extend  its  line 
into  Montgomery,  Ala.  It  is  stated  that  the 
road  will  cross  into  Alabama  over  the  Chat- 
tahoochee River,  probably  at  Fort  Gaines,  or 
a  crossing  which  will  bring  it  to  Abbeville, 
Ala.,  a  short  distance  from  the  river,  although 
there  has  been  talk  of  building  the  road 
through  Eufaula.  It  is  generally  believed, 
however,  that  the  Chattahoochee  River  will 
be  crossed  at  Fort  Gaines  or  a  little  lower,  so 
that  the  road  can  reach  Abbeville.  From  there 
it  will  come  west  to  Montgomery. 

Preliminary  surveys  are  now  being  made 
along  the  route  of  the  proposed  Waycross, 
Atlantic  &  Western,  a  railroad  project  with 
Dotlian,  Ala.,  as  the  western  terminus,  and 
with  an  Atlantic  port  for  the  eastern  end'. 

Arizona. 

®The  following  have  subcontracts  from 
MacArthur  Bros.  Co.,  for  work  on  the  El 
Paso  &  Southwestern  Ry.  extension  from 
Fairbanks  to  Tuscon,  Ariz.:  Ely  Construc- 
tion Co.,  of  Springfield,  Utah,  grading  of  sec- 
tions 34,  35,  3ti,  37  and  38.  This  work  starts 
34  miles  west  of  Fairbanks,  and  covers 
about  350,000  cu.  yds.  of  dirt.  The  Vos- 
burgh  &  Carlson  Concrete  Co.  have  the  con- 
crete contracts  for  sections  26  to  33  and  39  to 
41.  The  Reiwitz  Construction  Co.  will  grade 
sections  1  to  3,  which  is  heavy  work  near 
Fairbanks.  Crook,  Allen  &  Co.,  will  start 
work  near  Vail  and  proceed  toward  Tucson. 
Maurice  Ryan  of  Pueblo,  Colo.,  has  a  con- 
crete contract. 

A  deal  is  reported  to  have  been  practically 
completed  whereby  the  Southern  Pacific  will 
exchange  with  the  Santa  Fe  a  stretch  of  track 
running  from  Mojave  to  Needles,  242  miles, 
now  under  lease  to  the  Santa  Fe,  for  a  stretch 
of  track  running  from  Nogales,  Ariz.,  to 
Guaymas,  Mexico,  202  miles,  now  under  lease 
to  the  Southern  Pacific.  The  value  of  the 
trackage  involved  is  placed  at  $10,000,000. 

Arkansas. 

The  Memphis,  Dallas  &  Gulf  R.  R.,  A.  M. 
Van  Auken,  Chief  Engineer,  Nashville,  Ark., 
has  acquired  the  Caddo  &  Choctaw  and  the 
Hot  Springs,  Glcnwood  &  Western  Rys.,  two 
short  lines.  The  Memphis,  Dallas  &  Gulf  is 
projected  to  run  from  Hot  Springs  and  Mem- 
phis to  Dallas.  Witli  the  purchasing  of  the  two 
ghorf  lines  and  the  connecting  of  the  several 
roads  there  will  he  a  route  owned  by  the  Mem- 
phis. Dallas  &  Gulf  from  Hot  Springs  to  Ash- 
down,  Ark.  Plans  are  being  made  for  an  ex- 
tension from  Ashdown  to  Dallas. 

California. 

It  is  stated  that  the  Southern  Pacific  Co. 
will  start  work  on  the  Fernlcy-Lasscn  branch 
■  k  ioss  the  Pyramid  Indian  Reservation  as 
soon  as  the  right  of  way  is  granted  by  the 
l\  S  Government  The  Southern  Pacific  Co. 
hai  a  large  quantity  of  steel  stored  at  Fern- 
ley  The  survey  of  the  route  of  the  Fernlcy 
and  Lassen  was  made  about  two  years  ago 
.itid  but  little  mure  has  been  done  owing  to 
ilu  inability  to  obtain  certain  rights  of  way. 
proposed     route    runs     from  Fcrnley 


through  Wadsworth  and  runs  about  three 
miles  northwest  of  Pyramid  Lake  Indian 
agency,  then  almost  due  west  to  Susanville. 
From  Susanville  the  route  goes  in  a  north- 
westerly direction  towards  Bieber.  It  is  sup- 
posed that  the  Fernley  and  Lassen  will  con- 
nect with  the  branch  of  the  Southern  Pacific 
projected  south  from  Klamath  Falls  at  a  point 
near  the  Pitt  River. 

The  Pacific  Electric  Ry.  Co.,  Paul  Shoup, 
Vice  President,  Los  Angeles,  is  reported  to 
be  planning  to  have  work  started  next  month 
on  the  construction  of  the  branch  from  San 
Bernardino  to  Riverside. 

Advices  from  Hanford  state  that  about  six 
miles  of  the  Hanford  &  Summit  Lake  R.  R. 
had  been  completed  on  Aug.  15  west  of  Hard- 
wich.  Grading  work  is  being  rushed  north 
of  Riverdale  towards  Jameson.  Another  crew 
of  graders  is  working  south  from  Jameson 
and  the  two  crews  expect  to  meet  about  mid- 
way. Fifty  miles  of  road  is  to  be  graded.  It 
is  expected  that  the  grading  will  be  finished 
within  a  few  weeks. 

Preliminary  surveys  are  now  being  run  for 
the  projected  120  mile  line  of  the  Sacramento 
Valley  West  Side  Electric  Ry.  Co.,  which  is 
to  extend  from  Woodland  to  Red  Bluff. 
Nothing  definite  can  be  stated  at  the  present 
time  regarding  the  construction  work.  C.  L. 
Donohoe,  Willows.  Gal.,  is  President,  and 
Melville  Dozier,  Jr.,  Sacramento,  Cab,  is  Chief 
Engineer. 

The  San  Diego  &  Arizona  Ry..  E.  J.  Kall- 
right.  Chief  Engineer,  San  Diego,  as  pre- 
viously noted  in  these  columns,  will  shortly 


a  great  deal  of  comment  in  sections  of  South- 
ern California,  and  it  was  supposed  that  the 
Salt  Lake  was  seeking  a  new  road  by  that 
route. 

The  Oakland  Rys.  Co.,  capitalized  at  $27,- 
000,000,  has  filed  its  articles  of  incorporation. 
It  is  believed  that  this  company  has  been  or- 
ganized to  operate  the  street  railway  systems 
controlled  by  F.  M.  Smith  of  Oakland,  and  to 
make  extensive  improvements  in  the  way  of 
docks,  etc.,  on  the  Oakland  water  front.  The 
incorporators  include  John  Fleming,  S.  Can- 
ham,  L'oyd  L.  Jackson,  C.  Cosner,  G.  A.  Fay, 
W.  Schmulowit,  and  Oliver  B.  Weyman.  Gav- 
in McNab  is  the  attorney  for  the  new  corpora- 
tion. 

Colorado. 

The  Denver,  Laramie  &  Northwestern  Ry., 
W.  D.  Hodge,  Chief  Engineer,  Denver,  Colo., 
has  secured  practically  all  right  of  way  be- 
tween Greeley  and  Severance  for  its  proposed 
extension.  It  is  understood  that  20  miles  of 
the  line  will  be  built  within  nine  months. 

Cuba. 

Mr.  Julius  M.  Bischoff,  Assoc.  M.  Am.  Soc. 
C.  E.,  who  recently  resigned  as  Assistant  En- 
gineer in  the  Maintenance  of  Way  Dept.  of 
the  Terminal  R.  R.  Association  of  St.  Louis, 
is  now  engineer  in  charge  of  construction  of  a 
25  kilometer  branch  of  the  Cuban  Central 
Rys.  This  line  is  being  constructed  from  San 
Juan  de  los  Yeras,  via  Patrerillo  to  Cardosa, 
and  penetrates  a  rich  cane  and  cattle  country 
heretofore  lacking  railroad  transportations  fa- 
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have  work  started  on  its  line  in  the  Imperial 
Valley.  The  accompanying  sketch  map  shows 
the  route  followed  by  this  railway  from  San 
Diego  eastward  to  the  Imperial  Valley.  The 
company  has  already  laid  36  miles  of  track 
from  San  Diego,  eastward  and  there  is  a 
force  of  about  400  men  working  on  a  10-milc 
section  just  east  of  the  end  of  track,  being 
between  a  point  called  Vallc  Redondo  and  an- 
other point  called  Dupee. 

The  Glendale  &  Eagle  Rock  Ry.  (electric), 
E.  D.  Goode,  President,  Glendale,  Cal.,  is 
preparing  to  extend  its  line  from  Glendale 
into  the  country  north.  The  ultimate  termi- 
nus will  be  Sunland,  13  miles  northwest  of 
Glendale  around  the  Verdugo  hills.  Other  im- 
provements also  will  be  made. 

The  Central  California  Traction  Co.,  San 
Francisco,  has  had  a  rcconnoissance  made  for 
a  route  for  a  branch  of  the  electric  line  in 
Amador  county  up  Dry  Creek.  The  pro- 
posed branch  would  join  the  main  line  at  a 
point  near  the  county  line  between  Sacra- 
mento and  San  Joaquin,  about  ten  miles 
northeast  of  Lodi.  The  line,  if  built,  will  be 
extended  to  Jackson  and  Sutter  Creek. 

It  has  been  reported  that  the  El  Paso  & 
Southwestern  and  not  the  Salt  Lake  Railroad, 
is  seeking  to  secure  a  road  into  Southern 
California  by  way  of  the  Morongo  Pass  and 
Banning.  For  several  weeks  an  engineering 
parly  lias  been  actively  engaged  in  running 
lines  and  grades  in  the  Morongo  Pass  coun- 
try, east  of  Banning.    This  activity  has  caused 


cilities.  Mr.  Bischoff  had  charge  of  the  re- 
construction of  the  east  approach  of  the  Mer- 
chants Bridge,  under  traffic,  at  St.  Louis. 

Florida. 

The  Atlanta,  Okeechobee  &  Gulf  Ry.  has 
opened  executive  offices  in  Tampa,  Fla.,  in 
charge  of  T.  P.  Bell,  Secretary  of  the  com- 
pany. Preliminary  work  was  started  on  Aug. 
23  at  Tampa,  Fort  Lauderdale,  and  at  a  mid- 
way point,  preparatory  to  letting  contracts  for 
construction  work. 

The  St.  Petersburg  Investment  Co.,  St. 
Petersburg,  Fla.,  has  placed  the  order  for 
railroad  steel  to  be  used  on  the  extension  of 
the  trolley  lines  into  the  Snell  and  Hatulctt 
addition,  going  as  far  north  as  Coffee  Pot 
Bayou.  This  line  is  to  be  in  operation  by  the 
first  of  the  year. 

Georgia. 

Application  has  been  made  for  a  charter  tor 
the  company  which  proposes  to  construct  a 
street  railway  system  at  Waycross  and  sub- 
urban lines  to  Blackshear  and  Waresboro. 
The  company  is  being  formed  by  residents  of 
Waj  cross. 

I  llinois. 

(•'The  Porter  Construction  Co.,  Mackinaw, 
ill.  has  been  awarded  the  contract  For  con- 
structing the  Farmington  extension  of  the 
iiitenuban  line.  The  contract  calls  for  all 
the    Construction     work,    including  grading. 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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concrete  work,  overhead  work  and  tracklay- 
ing. 

The  Chicago  &  Northwestern  Ry.  has  been 
purchasing  land  at  Peoria  for  its  large  termi- 
nal yards,  which  will  be  built  in  connection 
wi'h  the  new  line  to  the  coal  fields  in  South- 
ern Illinois.  Present  indications  are  that  con- 
struction work  will  be  started  early  next  year 
on  the  new  coal  fields  line. 

The  Peoria  Terminal  Railway  Association, 
with  the  Rock  Island  and  Chicago  &  Alton, 
is  understood  to  be  bidding  for  the  Macomb 
&  Western  in  the  Federal  Court,  with  the  idea 
that  it  will  establish  an  electric  line  from 
Peoria  to  Quincy.  Additional  time  for  the  sale 
of  the  road  has  been  asked,  it  being  said  that 
plans  were  formulating  for  utilization  of  the 
old  road,  which  extends  a  distance  of  20 
miles,  from  Macomb  to  Littleton.  The  road 
cost  approximately  $250,000  and  the  first  bid 
received  was  $30,000.  It  is  also  said  that  pro- 
moters from  the  East  are  considering  taking 
over  the  road. 

The  Alton,  Jacksonville  &  Peoria  Ry.  Co. 
(electric),  now  operating  21  miles  of  line, 
has  been  reorganized  and  is  reported  to  have 
secured  new  capital  sufficient  to  complete  the 
line  to  Jerseyville.  Cary  N.  Weisiger,  Jr.,  St. 
Louis,  Mo.,  is  President. 

It  is  now  believed  that  construction  work 
will  be  started  early  next  year  on  the  new 
union  station  to  be  built  at  Chicago  for  the 
Pennsvlvania,  the  Chicago,  Burlington  & 
Quincy,  the  Chicago,  Milwaukee  &  St.  Paul, 
and  the  Chicago  &  Alton.  It  is  estimated 
that  the  cost  of  the  entire  project  will  ap- 
proximate $25,000,000.  Of  this  amount  $14,- 
000,000  represents  the  land  now  owned  b""  the 
five  roads.  The  structure  will  cost  from  $5,- 
000,000  to  $6,000,000,  and  track  changes  and 
other  improvements  will  require  approxi- 
mately $5,000,000. 

Indiana. 

The  Pennsylvania  R.  R.  has  made  surveys 
through  the  residence  section  of  Rushville, 
Ind.,  for  a  new  right  of  way  which  will  do 
away  wrti  some  of  the  curves  in  its  present 
line.  It  is  said  that  the  new  right  of  way 
will  connect  the  Pennsylvania  with  the  C, 
H.  &  D.,  L.  E.  &  W.  and  Big  Four  roads, 
and  that  it  is  possible  the  roads  will  unite  in 
building  a  union  station. 

Construction  work  is  to  be  resumed  short- 
ly on  the  proposed  line  of  the  South  Bend  & 
Logansport  Traction  Co.  The  road  will  ex- 
tend from  South  Bend  to  Logansport,  where 
connection  will  be  made  with  the  Indiana 
Union  Traction  Co.,  for  Indianapolis.  The 
grading  is  practically  completed  and  it  is  ex- 
pected cars  will  be  running  as  far  as  Ply- 
mouth within  90  days  after  the  work  is  re- 
sumed. After  completing  the  Plymouth  di- 
vision, the  line  will  be  continued  to  Logans- 
port. Officers  of  the  company  are  S.  S.  Per- 
ley,  president;  Thomas  P.  Mordock,  vice- 
president  and  secretary,  and  Virginius  Nicar, 
treasurer,  all  of  South  Bend. 

We  are  advised  that  there  is  nothing  in  the 
press  reports  that  the  Baltimore  &  Ohio  Ry. 
will  construct  a  short  line  from  Shoals,  Ind., 
to  Louisville,  and  that  the  company  is  not 
contemplating  any  such  construction. 

A  meeting  of  the  stockholders  of  a  Fort 
Wayne  &  Springfield  Interurban  Ry.  Co.,  De- 
catur, Ind.,  was  held  on  Aug.  22  to  take  ac- 
tion on  extending  the  road  south. 

It  is  stated  that  improvements  costing  about 
$300,000  are  to  be  made  in  the  Indianapolis 
Union  Station  as  soon  as  the  work  of  track 
elevation,  now  in  progress,  has  reached  the 
point  where  the  improvements  may  be  planned 
with  definiteness. 

Iowa. 

®The  Chicago,  Anamosa  &  Northern  Ry.,  J. 
L.  Kelsey,  General  Manager,  Anamosa,  la., 
has  filed  articles  showing  an  increase  in  capi- 
tal stock  amounting  to  $1,500,000.  This  com- 
pany, as  noted  in  our  last  issue,  has  awarded 
a  contract  to  the  L.  E.  Myers  Co.,  Chicago, 
111.,  for  an  extension  to  Quasqueton.  The 
Myers  Co.  has  opened  offices  at  Coggon,  la., 
and  has  200,000  yds  of  grading  to  sublet  to 
team  outfits. 


Kansas. 

Plans  are  under  consideration  for  reviving 
the  Topeka-Southwestern  Ry.  project.  Some 
grading  work  was  done  on  the  line  in  1907, 
but  since  then  nothing  further  has  been  done. 
It  is  said  now  that  there  are  good  prospects 
that  work  may  be  resumed  next  spring  on  the 
line  between  Topeka  and  Council  Grove. 
George  S.  Badders,  Secretary  Commercial 
Club  of  Topeka,  may  be  able  to  give  informa- 
tion as  to  the  present  status  of  the  project. 

The  Union  Traction  Co.,  D.  H.  Siggins, 
President,  Coffeyville,  Kan.,  has  filed  a  peti- 
tion with  the  state  Public  Utilities  Commis- 
sion asking  for  permission  to  issue  bonds  for 
$350,000,  the  proceeds  from  the  sale  of  the 
bonds  to  be  used  in  the  construction  of  a  line 
from  Cherryvale  to  Parsons.  This  company 
now  has  an  electric  line  from  Coffeyville  to 
Independence  and  Cherryvale.  It  is  43  miles 
in  length. 

A  temporary  organization  has  been  effected 
by  farmers  and  business  men  for  the  purpose 
of  securing  the  construction  of  an  electric  line 
between  Kansas  City  and  Fort  Scott.  The 
present  plan  is  to  arouse  as  much  interest  as 
possible  among  farmers  along  the  proposed 
route  and  to  then  put  the  matter  in  the  hands 
of  some  promoter.  John  Rowe,  Shawnee, 
Kan.,  is  interested. 

Louisiana. 

Village  of  Oak  Grove,  La.,  has  voted  a  5- 
mill  tax  for  ten  years  in  aid  of  the  Portland 
&  Southeastern  Ry.,  which  is  to  be  built  from 
Portland,  Ark.,  across  the  Fourth  Ward,  pass- 
ing through  the  corporate  limits  of  Oak 
Grove,  thence  across  East  Carroll  Parish  to 
the  Mississippi  River  within  the  limits  of 
Lake  Providence. 

The  St.  Louis  &  San  Francisco  is  to  lay 
18,000  tons  of  steel  rails  on  the  Louisiana 
Southern  Ry.,  which  is  now  under  lease  to  the 
Frisco.  It  is  understood  that  about  $1,000,000 
will  be  expended  for  improvements. 

Kentucky. 

The  Cincinnati  Construction  Co.  of  Cin- 
cinnati, has  taken  over  the  sub-contract  of  the 
Edward  B.  Garretson  &  Co.  for  six  miles  of 
double  track  work,  both  shovel  work  and  con- 
crete masonry  on  the  C.  &  O.  Ry.,  from  W alls- 
burg,  Ky.,  to  Foster,  Ky.  This  together  with 
the  concrete  work  they  now  have  on  the  L.  & 
N.  Ry.,  on  Sec.  No.  2,  near  Butler,  Ky.,  gives 
them  a  nice  lot  of  work  for  the  next  few 
months.  Their  work  on  both  lines  is  pro- 
gressing nicely  and  will  be  completed  during 
time  specified.  The  Edward  B.  Garretson  & 
Co.,  equipment,  which  was  taken  over  with 
the  C.  &  O.  Ry.  contract,  and  their  former 
equipment  will  enable  them  to  be  in  a  posi- 
tion to  handle  large  railway  contracts  satis- 
factorily in  the  future. 

The  State  Board  of  Control,  Frankfort,  Ky.. 
is  considering  the  advisability  of  having  an 
electric  car  line  constructed  from  the  Western 
Kentucky  Asylum  for  the  Insane  to  the  city 
of  Hopkinsville.  The  line  would  be  about 
two  miles  long,  and  it  is  estimated  that  it  could 
be  built  and  equipped  for  about  $35,000. 

©Winston  &  Co.,  Richmond,  Va.,  have  se- 
cured an  additional  contract  from  the  Lex- 
ington &  Eastern  R.  R.  for  the  construction 
of  seven  miles  of  mining  spurs  from  Potters 
Fork  up  Boone's  Fork  to  the  head  waters  of 
Wrights  Fork. 

•  Massachusetts. 

The  Boston  &  Northern  Street  Ry.  Co., 
84  State  St.,  Boston,  Mass.,  is  to  expend 
$045,500  in  abolishing  grade  crossings,  $507,- 
000  putting  wires  underground,  $121,250  in 
bridge  improvements,  within  the  next  three 
or  four  years.  New  power  plants,  new  roll- 
ing stock  and  other  equipment  to  the  extent 
of  $1,827,800  will  also  soon  be  necessary. 

The  Hampden  R.  R.  Co.  is  to  complete  its 
formal  organization  shortly  and  will  then  be 
ready  to  begin  active  construction  work.  This 
road  is  a  New  York,  New  Haven  &  Hartford 
project,  and  is  to  conect  the  tracks  of 
that  road  with  the  Boston  &  Maine.  It  is 
to  extend  from  Bondsville  to  Springfield,  but 
will  use  the  tracks  of  the  Boston  &  Albany 


from  Springfield  to  Ludlow,  so  that  the  only 
construction  work  to  be  done  will  be  between 
Ludlow  and  Bondsville.  Durkee,  White  & 
Townc,  Springfield,  Mass.,  were  in  charfc  of 
the  engineering  work. 

The  Boston  &  Eastern  R.  R.  has  applied  to 
the  Boston  Transit  Commission  and  the  rail- 
road commission  to  authorize  the  location  of 
its  tunnel  at  Boston.  Permission  was 
given  in  the  last  session  of  the  legis- 
lature for  the  Boston  &  Eastern  to 
draw  up  plans.  The  drawings  that  were 
filed  located  the  tunnel  with  one  terminal 
near  Post  Office  Sq.,  Boston,  and  the  thor- 
oughfare extending  through  intervening  land 
to  the  harbor  and  directly  across  to  East  Bos- 
ton. When  completed,  this  tunnel  will  give- 
better  access  to  Peabody,  Danvers  and  Bev- 
erly by  way  of  the  Boston  &  Eastern  lines 
through  Lynn  and  Salem.  John  H.  Bickford, 
110  State  St.,  Boston,  Mass.,  is  Engineer  of 
the  Boston  &  Eastern  R.  R. 

Michigan. 

Reed  &  Stem,  Architects,  5  E.  42d  St., 
New  York  City,  are  working  on  the  plans  for 
new  station  to  be  erected  at  Detroit  for  the 
Michigan  Central  R.  R.  It  is  understood  that 
the  details  for  the  structure  are  still  in  a  ten- 
tative shape.  The  general  outlines  and  the 
street  approaches,  however,  have  been  de- 
cided upon. 

At  a  special  election  the  citizens  of  Bay 
City  voted  to  grant  an  interurban  electric 
line  franchise  to  A.  J.  Grossbeck,  of  Detroit, 
President  of  the  Saginaw  &  Flint  Electric  Ry. 
The  Flint  &  Saginaw  road  is  to  be  extended 
to  Bay  City,  and  Au  Sable  river  power  will  be 
used. 

Minnesota. 

Construction  work  on  the  new  line  of  the 
Duluth  Winnineg  &  Pacific  through  West  Du- 
luth  is  progressing.  Most  of  the  trestle  work 
has  been  put  in  and  it  is  expected  that  within 
six  weeks  the  steel  for  the  overhead  street 
crossings  will  be  put  in.  The  contract  for  the 
steel  bridge  work  has  been  let  to  the  Wiscon- 
sin Bridge  &  Iron  Co.  This  contract  applies 
to  the  division  south  of  Virginia.  Several 
bridges  have  already  been  completed  and  the 
contractors  are  now  engaged  in  placing  the 
steel  at  the  Spirit  Lake  crossing  with  the  D. 
M.  &  N.  railway  at  Milepost  10. 

The  following  is  the  present  status  of  the 
track  depression  work  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  in  Minneapolis :  The 
company  commenced  to  depress  its  tracks 
within  Minneapolis,  between  Hennepin  and 
Cedar  Aves.,-  on  June  16th.  The  business  men 
of  the  city,  having  industries  and  interests 
located  on  the  tracks,  applied  to  the  courts 
for  a  temporary  injunction  from  interfering 
with  their  interests,  and  the  company  was  en- 
joined on  Tune  23,  and  the  work  was  stopped. 
The  question  has  not  been  settled  yet  in  the 
courts. 

Duluth  and  the  Ranges. 

BY  PETER  E.  MEAGHER. 

®John  Bergman,  Duluth  contractor,  secured 
a  12-mile  railroad  contract  in  Wisconsin  re- 
cently, and  has  already  started  on  the  same. 

®Dale  &  Bumgardner,  contractors,  have 
been  awarded  some  work  by  the  Cuyuna 
Range  Ry.  Co.,  at  Crosby,  Minn.,  and  have 
one  steam  shovel  working  there  already. 

®Ben  Mizen  of  Crosby,  Minn.,  has  been 
awarded  a  contract  by  that  city  for  the  in- 
stallation of  its  water  works  system,  and  will 
start  on  the  same  immediately  . 

®P.  G.  Pastoret  of  the  Pastoret,  Lawrence 
Co.,  contractors,  was  a  caller  and  stated  they 
were  recently  awarded  a  $12,000  contract  by 
the  city  of  Eveleth,  and  about  $35,000  con- 
tract by  the  village  of  Crosby,  Minn.  They 
have  a  great  deal  of  work  under  way  at  the 
present  time,  and  all  of  their  contracts  are  in 
very  good  condition. 

Mitchell  &  McGary,  who  have  some  con- 
crete work  on  the  Duluth  &  Iron  Range  R.  R., 
state  that  their  work  is  progressing  very 
nicely. 

F.  R.  Jones  of  Jones  Brothers,  railroad  con- 
tractors, Columbus,  O..  was  a  visitor  with  us 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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this  week.  He  stated  that  they  were  in  the 
market  for  some  new  work.  He  was  up  here 
looking  over  30  miles  of  work  to  be  let  this 
week  on  the  Iron  Range. 

H.  J.  Cooper,  contractor,  came  down  from 
the  range,  and  stated  that  he  had  one  or  two 
sewer  contracts  under  way  at  the  present  time. 

H.  L.  Bartlett  of  H.  L.  Bartlett  Co.,  general 
contractors,  was  a  visitor  and  stated  they 
were  very  busy  at  present. 

Peter  Nelson,  railroad  contractor,  was  a 
caller  and  stated  he  was  very  busy  shipping 
outfits  over  on  to  the  Canadian  Northern 
Ry.  in  Canada,  on  which  he  has  a  large 
amount  of  work. 

N.  P.  Mowatt,  representing  the  Anchor 
Packing  Co.  was  a  visitor  and  stated  that 
business  was  picking  up  in  his  line. 

Mr.  Joslin,  traveling  representative  of  the 
Conneaut  Shovel  Co.,  is  spending  a  couple  of 
weeks  with  us  here  at  the  present  time.  Peter 
E.  Meagher,  Duluth,  Minn.,  is  northwestern 
representative  for  the  Conneaut  Shovel  Com- 
pany, and  Mr.  Joslin  is  here  to  assist  him  in 
looking  after  their  old  friends  and  trying  to 
make  new  ones. 

E.  A.  Dahl,  contractor,  was  a  caller  and 
stated  his  work  was  in  very  nice  shape.  He 
purchased  some  new  equipment  which  he  is 
going  to  place  on  one  of  his  contracts. 

Peter  F.  Meagher,  Duluth,  Minn.,  is  in  the 
market  for  a  large  number  of  second-hand 
yard   and   one-half   cars,   and   relaying  20 
lb.  rail.    If  you  have  anything  to  offer,  kindly 
send  price,  description  and  location. 

The  25  miles  of  electric  railway  that  is  to 
be  built  here  this  fall,  which  they  have  al- 
ready asked  bids  on,  has  been  attracting  quite 
a  bit  of  attention  from  the  contracting  fra- 
ternity. There  has  been  quite  a  few  contrac- 
tors up  here  who  looked  over  this  work,  and 
placed  bids  on  the  same.  This  work  was  to  be 
let  on  Aug.  28th,  and  is  to  be  completed  this 
fall  if  possible. 

Mississippi. 

The  Illinois  Central  R.  R.  is  reported  to  be 
considering  a  proposition  for  taking  over  the 
15-mile  standard  gage  line  running  from  Rush 
to  a  point  three  miles  from  Sledge,  and  com- 
pleting the  road  to  the  latter  point. 

Missouri. 

The  Kansas  City,  Ozark  &  Southern  R.  R. 
(electric),  J.  B.  Quigley,  Chief  Engineer,  Ava, 
Mo.,  is  considering  building  an  extension  from 
its  present  treminus  at  Ava  to  Gainesville  and 
from  that  point  to  West  Plains. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

®Work  will  be  started  on  the  excavations 
for  the  Megee  St.  trafficway  at  Kansas  City, 
Sept.  1,  if  not  a  few  days  earlier.  About  100 
men,  most  of  them  with  teams,  will  be  em- 
ployed. With  six  months  of  fair  weather  the 
excavation  will  be  completed,  although  the 
contract  allows  a  year  in  which  to  do  the 
work.  The  contract  was  let  Aug.  22  to  the 
McTernan  &  Halpin  Co.  by  the  Board  of 
Public  Works.  The  cost  of  excavating  is  to 
be  $55,951.88.  There  are  to  be  removed  35,642 
cu.  yds.  of  earth,  40,100  cu.  yds.  of  solid  rock 
and  20,950  cu.  yds  of  loose  rock. 

®Two  contracts  of  importance  in  the  $35,- 
000,000  terminal  project  were  awarded  Aug. 
22.  The  Kansas  City  Terminal  R.  R.  Co. 
awarded  the  work  of  constructing  the  O.  K. 
creek  sewer  to  Bernard  Corrigan  of  Kansas 
I  ity,  The  George  A.  Fuller  Construction  Co. 
in  New  York  let  a  contract  with  the 
American  Bridge  Co.  for  14,000  tons  of 
fabricated  steel.  The  steel  will  cost 
$080,400,  or  $18,000  a  ton.  The  terms 
oi  the  sewer  contract  were  not  made  public. 
Mr  Corrigan  plans  to  start  the  work  imme- 
diately on  the  sewer.  The  estimates  on  the 
work  indicate  an  expenditure  of  from  $850,- 
000  to  |900,000.  The  sewer,  according  to  the 
|,ccili(  :iii'.ns  in  lln-  change  of  grade  ordinance, 
will  be  !5  feel  in  diameter.  It  will  Mart  just 
west  of  Grand  Ave.,  will  pass  south  of  the  Sta- 
tion building,  thence  Will  go  southwest  to 
Turkey  <  reek.  The  work  is  to  be  completed 
within  a  year.   The  steel  will  commence  to 

•I*  indicates 


move  Kansas  Cityward  immediately.  E.  S. 
Beuden,  who  is  superintending  the  work  for 
the  Fuller  Co.,  said  Callahan  Bros.,  who  have 
the  contract  for  the  foundation  excavation, 
expect  to  begin  actual  work  immediately.  Two 
draglines  and  a  steam  shovel  have  been  as- 
sembled on  the  site.  The  Fuller  Co.  expects 
to  follow  close  on  the  heels  of  the  excavators 
with  the  concrete  foundation  work.  Concrete 
mixers  and  lumber  to  be  used  in  the  concrete 
forms  already  is  on  the  ground.  Mr.  Belden 
says  the  steel  work  will  follow  the  concrete 
work. 

®To  grade  3%  miles  of  road,  much  of  it 
through  rock,  in  40  days,  is  the  task  set  by  the 
county  court  Aug.  25  for  Michael  Ross,  road 
builder.  To  Ross  the'  court  let  the  grading 
of  the  Sechrest-Davenport  road,  which  runs 
southeast  from  Swope  Park.  The  limit  men- 
tioned was  set  on  the  contract,  the  price  of 
which  was  $16,981.75.  There  will  be  one  stone 
and  one  concrete  bridge  on  the  road.  For- 
rester &  Co.  will  erect  the  stone  work  for 
$2,400  and  Mulholland  &  Co.  will  do  the  con- 
crete work  for  $2,300.  Both  bridges  are  to  be 
finished  in  30  days. 

The  Missouri  Pacific  R.  R.  Co.  is  making 
improvements  in  its  tracks  between  Independ- 
ence and  Pleasant  Hill.  New  85-pound  steel 
rails  have  been  distributed  along  the  tracks 
and  are  being  placed  in  position  by  gangs  of 
men  in  various  places.  A  large  Dart  of  the 
old  ties  also  are  being  replaced  by  new  ones. 
New  ballast  is  being  used. 

Mr.  Sten  Lund,  President  of  the  Lund  Con- 
tracting Co.,  is  in  the  city.  He  is  preparing 
one  of  his  700  shovels  for  work  on  the  new 
Union  Depot  site.  The  contract  of  the  Lund 
Contracting  Co.  calls  for  the  removal  of  100,- 
000  yds.  of  material.  Mr.  Lund  says  his  shovel 
will  be  digging  not  later  than  Wednesday, 
Aug.  30. 

Protestors  against  a  change  of  grade  on  31st 
and  Indiana  Ave.  to  Cleveland  Ave.  have 
won  their  fight  for  the  time  being. 

Callahan  &  Son,  contractors  for  excavation 
at  the  new  depot,  have  installed  a  drag  line 
machine  and  are  already  moving  dirt,  although 
they  were  only  awarded  the  contract  a  few 
days  ago.  A  steam  shovel  will  also  be  placed 
on  the  job.  The  contract  does  not  include  the 
hauling  of  the  material.  The  Kansas  City 
Terminal  Ry.  Co.  will  make  disposition  of  the 
material. 

The  Kansas  City  Terminal  Rv.  Co.  has  just 
purchased  two  trains  of  standard  gage  12-yard 
air  dump  cars.  These  cars  were  manufac- 
tured by  the  Western  Wheeled  Scraper  Co. 
of  Aurora,  111.  They  will  be  used  in  excavat- 
ing the  new  depot  foundation. 

Mr.  Horace  S.  Clark,  formerly  of  Kansas 
City,  has  resigned  his  position  with  the  Ma- 
comber  &  Whyte  Rope  Co.  and  accepted  a 
position  as  salesman  with  the  Western 
Wheeled  Scraper  Co.  Mr.  Clark  will  be  lo- 
cated at  Denver,  Colo.,  and  will  visit  the  con- 
tracting trade  in  practically  the  same  terri- 
tory as  that  covered  by  the  late  T.  W.  Smith. 
A  host  of  warm  friends  in  Kansas  City  wish 
Mr.  Clark  a  profitable  and  pleasant  business 
in  his  new  field. 

Mr.  Charles  Fdwards  of  this  citv  is  expected 
home  from  Fountain,  Colo.,  some  time  dur- 
ing the  coming  week.  Mr.  Edwards  has  been 
spending  a  profitable  summer  doing  some  con- 
tract work  on  Charter  Oak  Ranch  near  that 
place. 

No  award  has  been  made  at  this  writing 
on  the  Kansas  City  Southern  R.  R.,  although 
the  bids  mi  750,(11)0  yds.  have  been  in  over  a 
week.  Just  what  is  withholding  the  announce- 
ment of  the  letting  is  not  known.  Probably 
by  next  week  the  award  will  he  announced. 

We  bad  hoped  to  he  able  to  announce  the 
letting  of  some  important  electric  line  work, 
bids  for  which  were  called  this  week.  There 
are  two  propositions  involved.  The  first  is  be- 
tween Kansas  City  and  St.  Joe,  00  miles,  and 
the  second  between  Kansas  City  and  Excelsior 
Springs,  Mo.  Two  million  yards,  divided  al- 
most ccpialF  hetwen  these  two  roads,  is  in- 
volved. It  is  stated  that  most  of  the  work 
is  strictly  a  team  proposition,  some  very  fine 
grader   work   being    shown    in   the  profiles. 

>rk  now  open  for  bids.    $  indicates  a  contra 


Bids  for  this  work  were,  in  on  the  25th  inst., 
but  no  award  has  been  announced  at  this 
writing. 

St.  Louis  Items. 

BY  A.  B.  KOENIG. 

The  J.  A.  Ware  Const.  Co.,  Houser  Bid"-., 
St.  Louis,  Mo.,  has  350,000  cu.  yds.  of  wheel 
and  drag  scraper  work  to  let  on  the  St.  Louis, 
Columbia  &  Waterloo  Electric  Line. 

The  Missouri,  Kansas  &  Texas  Ry.  will 
erect  a  general  office  building  for  its  Texas 
lines  in  Dallas.  The  building  will  be  of  re- 
inforced concrete  throughout,  including  the 
floors,  seven  stories  high,  and  strictly  fire- 
proof. It  will  be  supplied  with  a  cold-water 
circulating  system,  a  vacuum  cleaning  sys- 
tem, electric  current  for  light  and  power  and 
other  up-to-date  features.  It  will  be  located 
close  to  the  new  union  passenger  station  and 
will  be  completed  early  in  1912. 

Keating  Brothers  are  on  4  miles  of  the  St. 
Louis,  Columbia  &  Waterloo  Electric  Line. 

Mulville  Bros,  are  doing  some  drainage 
work  for  the  Chicago  &  Alton  R.  R.,  at  Cus- 
ter, 111.  This  is  quite  a  job  and  requires  the 
tunneling  under  five  tracks.  They  are  also 
filling  three  trestles  for  the  same  company 
between  Fulton  and  McGredie,  Mo.,  on  the 
Jefferson  City  branch.  They  have  another 
job  from  the  C.  &  A.  of  grading  the  yards 
and  the  site  for  the  new  freight  house  at 
Mexico,  Mo.,  and  are  also  putting  in  three 
miles  of  surface  ditches  at  Straud,  111. 

Up  to  the  present  time  the  levee  work 
across  the  river,  bids  for  which  were  opened 
on  Aug.  5th,  has  not  been  awarded. 

The  improvement  of  Third  St.  from  Mis- 
souri to  St.  Clair  Ave.,  was  virtually  decided 
upon  by  the  Board  of  Local  Improvements 
of  East  St.  Louis  last  Friday.  The  street  is 
one  of  the  worst  "eye-sores"  in  the  city.  The 
contemplated  improvement  is  of  particular 
interest  because  it  will  run  through  the  heart 
of  "The  Valley."  The  board  adopted  a  reso- 
lution requiring  the  property  owners  on  Sixth 
St.,  between  Broadway  and  St.  Louis  Ave., 
to  put  in  a  granitoid  sidewalk  on  both  sides 
of  the  street  within  forty  davs.  An  ordi- 
nance for  these  sidewalks  was  passed  Sep- 
tember 8,  1908,  but  only  a  few  of  the  side- 
walks have  been  built. 

Geo.  C.  Smith  has  started  on  the  concrete 
work  on  the  new  St.  Louis,  Columbia  &  Wa- 
terloo R.  R.  Smith  has  the  contract  for  all 
the  concrete  and  bridge  work  on  this  line. 

M.  J.  Sullivan  has  taken  the  first  four  miles 
of  grading  the  new  St.  Louis,  Columbia  & 
Waterloo  Electric  Line  from  the  Ware  Const. 
Co. 

Nebraska. 

The  Union  Pacific  is  reported  to  be  con- 
templating the  extension  of  its  branch  from 
Pleasanton  to  Callaway  up  the  Loup  valley. 
A  grade  from  Pleasanton  up  the  South 
Loup  valley  to  a  point  one  mile  north- 
west of  Callaway,  where  it  formed  a  junction 
with  the  Kearnev  &  Black  Hills  line  was  made 
about  25  years  ago.  This  grade  still  stands, 
although  no  work  has  been  clone  upon  it  since 
it  was  made. 

New  York. 

The  New  York  State  Public  Service  Com- 
mission, Second  District,  has  for  the  second 
time  denied  the  application  of  the  Buffalo, 
Rochester  &  Eastern  R.  R.  Co.  for  a  certifi- 
cate of  public  convenience  and  necessity, 
and  for  permission  to  construct  a  steam  rail- 
road across  the  state  between  Buffalo  and 
Troy.  The  decision  was  by  the  unanimous 
vote  of  the  commission.  The  commission 
passed  adversely  on  a  previous  application  on 
March  15,  1909,  hut  the  following  year  an  ap- 
plication for  a  rehearing  was  made  and 
granted. 

The  city  of  Little  Falls  is  reported  to  have 
reached  an  agreement  with  the  promoters  of 
the  proposed  Little  Falls  it  Johnstown  K.  K.. 
regarding  the  terms  of  the  franchise  to  he 
granted  the  railroad  It  is  reported  that  con- 
st nut  ion  work  will  he  started  as  soon  as  the 
franchise  is  granted.  J.  l.eddie  Hees,  Glov- 
ctsvillc,  N.  Y.,  President  of  the  Fonda,  Johns- 
let  recently. 
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town  &  Gloversville  R.  R.  (electric),  is  also 
president  of  the  Little  Falls  &  Johnstown 
R.  R. 

The  Delaware  &  Hudson  Ry.  is  planning  to 
enlarge  its  westbound  yards  south  of  Eld- 
ridge  St.,  in  Binghamton. 

Stockholders  of  the  Syracuse,  Lake  Shore 
&  Northern  R.  R.  Co.,  in  the  Onondaga  Coun- 
ty Savings  Bank  Bldg.,  Syracuse,  have  voted 
to  increase  the  capital  stock  of  the  corpora- 
tion from  $3,500,000  to  $4,000,000.  The  addi- 
tional capital  is  to  be  used  in  taking  care  of 
expenses  in  connection  with  the  extension  of 
the  line  from  Fulton  to  Oswego. 

North  Dakota. 

Nothing  definite  will  be  done  at  present  re- 
garding a  proposed  extension  of  the  Farmers' 
Grain  &  Shipping  Co.'s  R.  R.  from  Hansboro 
north  in  Canada.  It  will  probably  be  six 
months  before  definite  action  is  taken.  Jos. 
M.  Kelly,  Devils  Lake,  N.  Dak.,  is  President. 

Ohio. 

The  Cincinnati,  Lebanon  &  Northern  Ry., 
R.  C.  Barnard,  Superintendent,  Cincinnati,  0., 
now  operating  45  miles  of  steam  line,  is  re- 
ported to  be  planning  to  build  a  connecting 
line  between  Hamilton  and  Middlestown.  Sur- 
veys for  the  work  are  said  to  have  been  start- 
ed some  two  months  ago.  The  Pennsylvania 
R.  R.  is  understood  to  control  the  C,  L.  & 
N.  Ry. 

The  Cleveland,  Southwestern  &  Columbus 
Rv.  Co.  (electric),  is  reported  to  have  not 
abandoned  its  intention  of  building  a  belt  line 
in  Elyria,  but  instead  has  quietly  been  inves- 
tigating a  route  on  the  east  side. 

The  Lake  Short  &  Michigan  Southern  Ry. 
has  acquired  several  hundred  acres  of  land 
extending  from  its  present  tracks  to  the  Tole- 
do city  line.  The  property  will  be  used,  it  is 
said,  as  a  site  for  improvements  that  will  cost 
more  than  $2,000,000. 

It  is  reported  that  work  will  soon  be  re- 
sumed on  the  proposed  Zanesville,  Marietta 
and  Parkersburg  branch  of  the  Wabash  after 
a  suspension  of  four  years. 

The  Ohio  Traction  Co.,  Thos.  Elliott,  Chief 
Engineer,  Cincinnati,  O.,  has  plans  underway 
for  the  rehabilitation  of  Chester  Park,  which 
was  badly  damaged  by  a  recent  fire.  Plans 
for  the  rebuilding  of  the  park  comprise  con- 
crete construction  estimated  to  cost  at  least 
$200,000. 

Oklahoma. 

The  Shawnee  Electric  Ry.  Co.,  O.  T.  Ed- 
wards, President,  Shawnee,  Okla.,  has  filed  a 
mortgage  for  $1,000,000  in  the  office  of  the 
register  of  deeds  of  Pottawatomie  County. 
This  line  is  to  be  built  from  Shawnee  to  Ok- 
lahoma City,  and  the  statement  is  made  that 
work  will  start  soon. 

In  connection  with  the  contemplated  exten- 
sion of  the  Chicago,  Rock  Island  &  Pacific 
Ry's.  Guthrie  line  east  from  Chandler  through 
Okmulgee  to  Baileyville,  it  develops  that 
twelve  miles  of  the  right  of  way  east  from 
Chandler  are  already  graded.  This  work  was 
done  just  prior  to  the  sale  of  the  Choctaw, 
Oklahoma  ot  Gulf  system,  several  years  ago, 
to  the  Rock  Island.  The  purchase  stopped 
the  construction  of  the  line  east  to  Bailey- 
ville, as  chartered.  The  Rock  Island  has  also 
completed  for  this  extension  a  viaduct  over 
the  Frisco  tracks  at  Chandler. 

Oregon. 

City  Council  Committee  of  Oregon  City,  and 
O.  D.  Eby,  representing  the  Clackamas  South- 
ern R.  R.,  have  reached  an  agreement  for  a 
franchise  for  that  railroad  through  Oregon 
City.  The  tracks  will  extend  from  14th  to 
16th  Sts.,  on  Water  St.,  along  15th  St.  to 
John  Adams  St.,  thence  following  the  present 
grade  of  the  railroad  around  the  hill  and 
above  Abernathey  Creek  to  the  northeasterlv 
side  of  Oregon  City.  The  road  will  cross 
the  tracks  of  the  Southern  Pacific  at  the  same 
grade  of  the  latter  road.  A  trestle  will  le 
built  by  the  company  over  Washington  St. 

Pennsylvania. 

®Charles  P.  Bowers  Construction  Co.,  Phil- 
adelphia, Pa.,  has  been  awarded  the  contract 


for  the  construction  of  a  large  reinforced  con- 
crete round  house  at  the  classification  yard  of 
the  Philadelphia  &  Reading  Ry.  at  St.  Clair. 

®George  H.  Gerber,  Reading  Pa.,  has  been 
awarded  the  contract  by  the  Quakertown  & 
Delaware  River  R.  R.  for  the  construction  of 
a  railroad  track  from  Quakertown  to  Riegels- 
ville.  The  new  road  will  follow  the  line  of 
the  old  Quakertown  &  Eastern  Ry. 

Work  is  started  on  the  new  Brazilian  rail- 
road, which  is  to  extend  from  Baranagua  on 
the  Atlantic  coast,  west  across  the  state  of 
Parana  to  Argentina.  The  state  of  Parana 
will  subsidize  the  road,  a  concession  for  which 
was  granted  to  Captain  O.  D.  Sheehan,  of 
Philadelphia,  Pa. 

The  Pittsburg,  Shawmut  &  Northern  R.  R. 
has  issued  orders  to  the  contractors  engaged 
to  construct  a  branch  between  Brookville  and 
Mahoning  to  resume  work  immediately  in  full 
force.  This  is  a  large  piece  of  work  as  will 
be  seen  from  the  fact  that  2,000  men  will  be 
employed. 

Contract  will  probably  be  let  early  next 
month  for  road  bed  and  track  construction  for 
9%  miles  of  railway  for  the  Lebanon  &  Camp- 
belltown  Street  Ry.  Co.  Bids  for  this  work 
were  opened  on  Aug.  16  at  the  office  of  the 
company  in  the  Hershey  Trust  Co.'s  Bldg.. 
Hershey,  Pa.  It  is  understood  that  about  16 
bids  were  received.  Harry  N.  Herr,  Hershey, 
Pa.,  is  Engineer. 

The  Chambersburg,  Greencastle  &  Waynes- 
boro Street  Ry.  Co.,  Waynesboro,  has  decided 
to  build  an  extension  of  its  line  from  Cham- 
bersburg to  Shippensburg.  A  special  commit- 
tee, headed  by  S.  M.  Kitzmiller,  of  Waynes- 
boro, has  been  appointed  to  secure  the  rights 
of  way  and  report  by  Sept.  1. 

The  Pennsylvania  R.  R.  has  plans  for  the 
erection  of  a  new  1,000.000  bu.  grain  eleva- 
tor at  Greenwich,  Philadelphia.  It  was  orig- 
inally planned  to  erect  this  elevator  at  Girard 
Point.  Extensive  improvements  are  planned 
by  the  Pennsylvania  for  the  latter  place  with 
a  view  to  making  it  an  important  ore  receiv- 
ing station.  The  Pennsylvania  also  plans  the 
erection  of  a  modern  pier  near  its  present 
holdings  below  Christian  St.  on  the  Delaware 
River. 

A  $30,000  underpass  is  to  be  constructed 
under  the  Baltimore  &  Ohio  Ry.  tracks  at  5th 
St.,  in  Ellwood  City,  Pa.  The  city  and  com- 
pany will  each  pay  one-half  the  cost. 

Rhode  Island. 

The  New  York,  New  Haven  &  Hartford 
R.  R.  is  planning  a  considerable  amount  of 
improvement  work  for  Westerly  R.  I.  This 
includes  a  $300,000  passensrer  station,  newr 
freight  house  and  elimination  of  the  Canal 
St.  grade  crossing. 

South  Dakota. 

City  Council  of  Watertown,  S.  Dak.,  has 
granted  a  20-year  franchise  to  Ferris  Broth- 
ers, owners  of  the  electric  light  and  power 
plant  in  the  city,  for  a  street  railway  with  a 
line  to  Lake  Kampeska.  The  company  has 
until  next  July  to  have  its  line  in  operation 
to  the  lake  and  one  year  longer  to  complete 
its  cross  town  system.  It  has  been  announced 
that  work  on  the  lake  extension  will  begin 
at  once,  insuring  its  completion  before  the 
camping  season  next  summer. 

Texas. 

®Harvey  Stiver,  Kansas  City,  Mo.,  has 
been  awarded  a  contract  by  the  Santa  Fe 
System  amounting  to  about  $100,000  for  work 
at  Galveston.  The  improvements  include  a 
16-stall  brick  roundhouse,  brick  store  house, 
brick  blacksmith  shop,  brick  machine  shop, 
brick  power  house  and  brick  sand  house. 

®Patton  &  Gibson  Construction  Co.  has 
been  awarded  the  contract  for  the  grading  for 
ten  additional  tracks  at  the  Katy's  Ray  yards, 
west  of  Denison.  Narrow  gage  engines,  cars, 
steam  shovels  and  other  equipment  have  been 
shipped  from  Gap,  Okla.  As  soon  as  the 
grading  is  completed,  which  will  be  about 
three  months,  the  Katy  will  put  a  force  at 
work  laying  track. 

As  a  result  of  a  conference  between  officials 
of  the  city  of  Dallas  and  officials  of  the  San- 


ta Fe  Railway,  it  is  believed  a  proposition  will 
be  submitted  to  the  city  by  the  railroad  com- 
pany to  construct  a  viaduct  at  Orleans.  Bour- 
bon or  Oakland  Sts.,  if  the  city  will  grant 
the  railway  company  a  franchise  to  lay  addi- 
tional tracks  across  streets  in  this  district. 

The  San  Antonio  Traction  Co.,  San  An- 
tonio, will  start  work  this  fall  on  an  extension 
of  the  Beacon  Hill  car  line  for  a  distance  of 
about  a  mile  in  the  Los  Angeles  Heights  ad- 
dition. The  improvement  will  cost  about  $12,- 
000. 

At  the  annual  meeting  of  the  Pecos  Val- 
ley Southern  Ry.  Co.,  W.  L.  Carwile,  Presi- 
dent, Dallas,  to  be  held  on  Sept.  18,  the  direc- 
tors and  stockholders  will  take  up  the  matter 
of  bonding  the  road  so  as  to  continue  construc- 
tion and  extension. 

The  House  Committee  on  Common  Car- 
riers of  the  State  Legislature  on  Aug.  23, 
unanimously  voted  to  favorably  report  a  bill 
by  Representative  Sandifer  of  Houston,  in- 
troduced in  response  to  the  governor's  mes- 
sage, providing  that  railroads  may  issue  bonds 
and  certificates  of  stock,  in  order  to  raise 
money  with  which  to  make  betterments  and 
generally  improve  road  conditions.  There  is 
apparently  an  urgent  need  of  the  passing  of 
the  bill,  and  indications  are  it  will  go  through 
with  votes  to  spare. 

It  is  stated  that  the  Crystal  City  &  Uvalde 
R.  R.,  E.  Breaker,  Chief  Engineer,  Crystal 
City,  Tex.,  which  is  now  constructing  an  ex- 
tension from  Gardendale  to  Fowlerton,  twelve 
miles,  will  continue  the  line  to  Tilden  and 
thence  to  the  new  gulf  port  of  Arkansas 
Pass.  The  proposed  extension  to  Aransas 
Pass  will  be  about  150  miles  long. 

Advices  from  Roma,  Tex.,  state  that  T.  H. 
Holson,  representing  a  syndicate  of  Eastern 
men,  is  actively  promoting  the  construction  of 
a  railroad  down  the  valley  of  the  Rio  Grande. 
The  proposed  line  is  to  run  between  Del  Rio 
and  Sam  Fordyce,  a  distance  of  about  400" 
miles.  It  is  planned  that  the  route  shall  be  as 
close  to  the  river  as  possible  in  order  that  it 
may  afford  a  shipping  outlet  for  the  prod- 
ucts of  the  long  strip  of  valley  territory.  It 
will  pass  through  the  towns  of  Eagle  Pass, 
Laredo,  Roma  and  Rio  Grande  City,  con- 
necting at  Sam  Fordyce  with  the  branch  line 
of  the  St.  Louis,  Brownsville  and  Mexico. 

At  last  reports  the  preliminary  lines  for  the 
proposed  extension  of  the  Fort  Worth  &  Rio 
Grande  division  from  Brady  to  San  Antonio 
via  Fredericksburg  had  been  completed  to 
Point  Fredericksburg.  It  is  reported  that  con- 
struction of  the  extension  will  be  started  as 
soon  as  the  line  is  definitely  located. 

Extensive  betterment  work  is  planned  by 
the  International  &  Great  Northern  Ry.  which 
will  probably  be  undertaken  as  soon  as  the 
State  Railroad  Commission  names  the  valua- 
tion of  the  road  and  the  money  on  bonds  is 
obtainable.  Among  the  greatest  improve- 
ments will  be  the  placing  of  new  steel  on 
about  250  miles  of  track.  All  the  rails  be- 
tween Spring,  30  miles  from  Houston,  and 
Valley  Junction,  100  miles  further  on,  will 
be  replaced  with  heavier  steel.  In  addition  to 
this  it  is  planned  to  replace  all  the  rails  be- 
tween San  Antonio  and  Laredo. 

Grading  work  on  the  Brownwood  North  & 
South  R.  R.,  (St.  Louis  &  San  Francisco 
Line)  is  being  rushed,  and  it  is  believed  the 
line  will  be  ready  for  service  by  Oct.  15.  The 
present  work  carries  the  line  to  May,  but  it 
is  believed  that  another  contract  will  be  let 
for  a  connection  with  the  Texas  &  Pacific  at 
Rising  Star. 

Utah. 

The  San  Pedro,  Los  Angeles  &  Salt  Lake 
R.  R.  has  been  making  preliminary  surveys 
for  a  9-mile  branch  from  St.  John  to  Ophir, 
Utah. 

The  Oregon  Short  Line  R.  R.  is  understood  to 
have  again  taken  up  plans  to  extend  the 
Cache  valley  branch  from  Preston  through 
the  Gentile  valley  in  southern  Idaho.  If 
built  the  line  will  probably  come  from  Pres- 
ton along  the  Bear  river  to  connect  with  the 
main  line  of  the  road  at  Soda  Springs. 

Surveys  are  under  way  preparatory  to  the 
construction  of  59  miles  of  double  track  work 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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for  the  Southern  Pacific  in  Nevada.  The 
work  will  extend  from  Rose  Creek  to  Orena, 
Nev.,  and  will  be  through  a  comparatively 
level  country  free  from  cuts  and  heavy  grades. 
J.  L.  Wittenmyer,  Assistant  Chief  Engineer, 
Ogden,  Utah,  is  in  charge. 

Officials  of  the  Ogden  Rapid  Transit  Co., 
Ogden,  have  been  making  an  inspection  tri^ 
through  Cache  County  and  the  northern  part 
of  the  state  with  the  object  of  deciding  on  the 
advisibility  of  extending  the  Ogden-Brigham 
City  line  to  Grace,  Idaho,  tapping  one  of  the 
richest  sections  of  the  state. 

Washington. 

The  directors  of  the  Great  Northern  Ry. 
are  reported  to  have  authorized  the  construc- 
tion of  200  miles  of  feeder  lines  in  Eastern 
Washington  to  cost  $8,000,000.  The  Western 
counsel  for  the  Hill  system  has  filed  with 
Secretary  of  State  at  Olympia  notice  that  the 
road  will  build  from  Republic  down  the  San 
Poil  River  to  Hell  Gate,  thence  following  Co- 
lumbia River  to  Peach  and  from  that  point 
i:o  connect  with  the  main  line  at  Bluestem.  In 
addition  a  new  road  will  be  built  from  Peach 
up  east  bank  of  Columbia  River  to  Marcus, 
a  distance  of  90  miles. 

Xothing  definite  has  been  decided  by  the 
City  of  Seattle,  Wash.,  regarding  the  pro- 
posed construction  by  the  city  of  three  miles 
of  railroad  in  the  vicinity  of  Cedar  Lake. 

West  Virginia. 

®The  Buckhannon  &  Northern  R.  R.,  S.  D. 
Brady,  Chief  Engineer,  Morgantown,  W.  Va., 
has  let  a  contract  for  90,000  ties  to  A.  Pick- 
ering, Rowlesburg.  The  ties  are  to  be  de- 
livered at  Opekeska  and  Morgantown  for  dis- 
tribution along  the  road  where  delivery  is 
now  possible.  The  steel  rails  for  the  road 
will  not  be  ordered  until  later.  Grading 
work  on  this  road,  as  noted  elsewhere  in  this 
issue,  is  nearin?  completion. 

The  Kanawha-Ohio  Valley  Promoting  Co. 
has  been  organized  at  Parkersburg,  W.  Va., 
for  the  purpose  of  building  an  electric  rail- 
road from  Parkersburg  across  the  state  to 
Charleston,  and  the  construction  of  several 
other  shorter  division  lines.  The  general  of- 
fices of  the  companv  will  be  located  in  Park- 
ersburg, and  the  promoters  of  the  new  enter- 
prise are  in  the  main  Parkersburg  people.  The 
officers  are :  President,  Kenner  B.  Stephenson, 
Parkersburg;  secretary  and  general  manager, 
Col.  Albert  E.  Boone,  of  Zanesville,  O. ;  vice- 
president,  Henry  A.  Exline,  of  Columbus,  O. 

The  Frenchton  &  Arlington  R.  R.  Co.,  has 
changed  its  name  to  that  of  the  Frenchton  & 
Burnsville  R.  R.  Co.  The  office  of  the  com- 
pany is  at  Frenchton  and  the  president  is  J. 
A.  Newell. 


Good  progress  is  being  made  with  the  grad- 
ing work  for  the  Buckhannon  &  Northern  R. 
R.,  and  it  is  expected  that  the  work  will  be 
completed  several  weeks  ahead  of  contract 
time.  Six  steam  shovels  are  being  used.  Gil- 
more,  Weaver  &  Co.  have  two  shovels  at 
work  on  their  sections  of  the  line.  Hunter 
&  Hinds  have  one,  Patterson,  Moran  &  Luck, 
the  general  contractors,  have  two,  and  Wil- 
liams Brothers  &  Sales  have  one. 

Wisconsin. 

®John  Marsch,  105  S.  La  Salle  St.,  Chicago, 
111.,  has  started  work  on  a  large  grading  con- 
tract for  a  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  R.  R.,  near  Eau  Claire,  Wis.  The  con- 
tract is  said  to  amount  to  about  $500,000. 

The  State  Railroad  Commission  has  grant- 
ed the  Wisconsin  &  Northern  R.  R.,  W.  Cam- 
bier,  Chief  Engineer,  Oshkosh,  Wis.,  a  certifi- 
cate of  convenience  and  necessity  for  the  con- 
struction of  an  extension  through  Black  Creek 
and  Kaukauna,  then  up  to  Appleton  through 
Kimberly  and  the  Fourth  ward,  and  on  to 
Menasha  over  the  old  right  of  way  of  the 
Wisconsin  Central. 

The  Fairchild  &  Northeastern  Ry.,  W.  Fos- 
ter, General  Manager,  Fairchild,  Wis.,  has 
been  granted  a  certificate  of  convenience  and 
necessity  by  the  State  Railroad  Commission 
for  the  construction  of  its  proposed  extension. 

The  Red  Cliff  Lumber  Co.,  Bayfield,  has 
been  having  surveys  made  for  an  extension 
of  its  logging  railroad.  These  surveys  have 
probably  caused  the  rumor  that  the  Soo  was 
surveying  for  a  new  branch  line  to  run  from 
Superior  along  the  shore  of  Lake  Superior 
to  the  Chequamegon  bay  cities  and  Ashland. 

Canada. 

•J»Bids  will  be  received  until  noon  Sept.  7 
(extension  of  date  from  Aug.  31)  by  G.  R. 
Geary,  Mayor,  Chairman  Board  of  Control, 
Toronto,  Ont,  for  the  simoly  of  the  follow- 
ing: (1)  325  kegs  track  spikes  (200)  per  keg, 
size  of  spike  5%-in.  by  9.16-in.,  measured 
under  head;  (2)  1.950  pairs  of  splice  bars; 
(3)  9,500  tie  rods,  %-in.  diameter. 

•J*Bids  will  be  received  until  Sent.  15,  by 
G.  R.  Geary,  Mayor,  Toronto,  Ont.,  for  the 
construction  of  double  track  underground  sub- 
ways, aoproximately  3  miles  in  length.  Of- 
ficial advertisement  will  be  found  elsewhere  in 
this  issue. 

J.  D.  McArthur,  the  railroad  contractor  of 
Winnipeg,  Man.,  is  reported  to  have  pur- 
chased the  charter  of  the  Edmonton,  Dunne- 
gan  &  Peace  River  Ry.  Co.,  and  is  said  to  be 
planning  to  have  surveys  made  with  a  view 
to  constructing  the  road. 

The  Temiskaming  &  Northern  Ontario  Ry.. 


S.  B.  Clement,  Chief  Engineer,  North  Bay, 
Unt,  is  planning  to  immediately  extend  its 
Porcupine  branch  across  the  Pearl  Lake  dis- 
trict through  the  Hollinger  to'  the  Campbell 
Veteran  claim,  which  will  be  the  site  of  the 
new  Porcupine.  The  name  of  the  new  centre 
will  be  Timmins.  It  is  stated  that  the  new 
line  will  follow  the  contour  of  Pearl  Lake. 

Announcement  has  been  made  of  the  loca- 
tion of  three  divisional  points  on  the  Grand 
Trunk  Pacific  Ry.  in  British  Columbia.  The 
first  divisional  point  out  of  Prince  Rupert 
will  be  up  the  line  about  120  miles  ■  the 
second  one  will  be  located  east  of  Hazelton, 
near  Aldermere,  in  the  Bulkeley  valley,  some 
distance  west  of  Houston,  and  the  third  di- 
visional point  is  to  be  located  near  Fraser 
Lake.  There  will  be  at  least  one,  and  pos- 
sibly two,  divisional  points  on  the  line  between 
Fort  George  and  Edson,  Alberta.  Nothing 
definite  has  been  given  out  regarding  a  di- 
visional point  at  Fort  George. 

The  Canadian  Northern  Montreal  Tunnel 
&  Terminal  Co.,  Ltd.,  is  to  be  incorporated 
for  the  purpose  of  building  a  terminal  at 
Montreal,  Que.,  for  the  Canadian  Northern 
Ry.  The  Canadian  Northern  proposes  to  give 
up  its  old  Morean  St.  terminal  and  to  enter 
the  heart  of  the  city  by  means  of  a  tunnel 
under  Mount  Royal. 

Grading  work  on  the  Grand  Trunk  Pacific 
line  within  the  city  limits  of  Prince  Albert, 
ijask,  was  started  the  middle  of  the  month. 
The  grade  from  Prince  Albert  to  the  South 
Saskatchewan,  a  distance  of  20  miles,  will  be 
completed  before  the  snow  flies.  The  grade 
from  the  south  will  reach  the  other  bank  of 
the  Saskatchewan  about  the  same  time,  and 
the  bridge  will  be  put  in  during  winter.  Rails 
will  also  be  laid  this  season  from  the  south 
to  the  Saskatchewan  River,  and  will  be  com- 
pleted into  Prince  Albert  early  in  the  spring, 
so  that  the  line  will  be  operated  into  Prince 
Albert  early  next  summer. 

The  Grand  Trunk  Pacific  Ry.  will  prob- 
ably let  contracts  in  a  few  days  for  the  bal- 
ance of  its  line  to  British  Columbia.  This 
section  will  cover  about  410  miles.  It  is 
believed  that  Foley,  Welsh  &  Stewart,  St. 
Paul,  Minn.,  will  secure  the  contract. 

Contracts  for  the  construction  of  the  Cana- 
dian Northern  line  between  Sellwood  Junc- 
tion and  Pembarroh,  Ont.,  will  be  let  as  soon 
as  a  few  changes  in  the  specifications  caused 
by  certain  diversions  made  in  the  route  as 
originally  planned  are  made.  Construction 
work  will  be  started  as  soon  as  the  contract 
is  awarded  and  rushed  to  completion,  the  win- 
ter being  used  to  put  in  supplies  and  prepare 
right  of  way. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

The  Talladega  County  Commission,  Tal- 
ladega, Ala.,  has  appropriated  $2,000,  to  be 
implemented  with  the  like  amount  from  the 
State,  for  the  construction  of  a  highway 
from  Talladega  Creek,  8  miles  southwest  of 
Talladega,  toward  the  city. 

Commissioners'  court  of  Colbert  County  at 
1  n  1  nmbia,  Ala.,  has  appropriated  $2,000, 
which  with  the  similar  amount  provided  by 
1  In  st,it( .  w  ill  bi  u:  ed  for  the  construction 
of  a  model  highway.  There  arc  three  routes 
under  consideration,  one  cast  from  Tuscum- 
bia,  Ala.,  one  northeast  from  Sheffield  and 
one  west  of  Tuscumbia. 

lb.  County  Court  of  Limestone  County, 
Athens,  Ala.,  haa  derided  to  spend  the  $2,000 
appropriation  of  the  State  for  the  improvc- 
ni.iit  of  the  Florence  Road.  The  county 
will  appropriate  a  like  amount. 

City  Commissioner!  ol  Buntavilie.  Ala- 
have  passed  an  ordinance  providing  for  the 
paving  of  F.tistis  St.  with  macadam  and  tar- 
via. 

The  Calhoun  County  Road  and  Revenue 

•I«  indicates  work  now  open  for  bids. 


A  special  meeting  was  held  Aug.  17  at  the 
courthouse,  Marysville,  Yuba  County,  Cal., 
and  plans  and  specifications  discussed  for  im- 
proving the  D  street  bridge.  The  cost  of  the 
work  is  estimated  at  $2,000.  Leslie  Crook  is 
County  Surveyor. 

A  plan  has  been  presented  to  the  city  offi- 
cials of  Venice  and  Santa  Monica,  Cal.,  for 
the  const  ruction  of  a  double-decked  roadway 
(5  miles  long  from  Hollister  Ave.,  Santa 
Monica,  through  Venice  to  Playa  Del  Rev. 

A  special  election  will  probably  be  held 
soon  at  Crescent  City,  Cal.,  to  submit  to  the 
voters  a  proposition  for  issuing  bonds  for  the 
improvement  of  streets  and  sewers. 

Petitions  are  now  being  circulated  in  Yuba 

County  asking  that  the  Board  of  County  Su- 
pervisors call  a  special  election  to  vote  on 
bonding  the  county  for  good  roads.  It  is 
estimated  about  SO  miles  of  roadway  is  under 
consideration. 

\  petition  has  been  filed  with  the  City 
Trustees,  Fresno,  Cat,  asking  for  the  con- 
struction of  •">  in,  asphalt  macadam  pavement 
on  Fresno  Si   for  one  and  one-fourth  mile 

81  indicates  a  contract  let  recently. 


Commissioners,  Anniston,  Ala.,  have  appro- 
priated $2,000  for  the  good  roads  fund.  The 
money  will  be  placed  in  the  hands  of  the 
State  Engineer  and  applied  to  the  Alexan- 
dria road. 

It  has  been  recommended  that  an  election 
be  called  in  Marengo  County,  Ala.,  for  the 
purpose  of  voting  an  issuance  of  bonds  for 
the  improvement  of  the  county  roads.  A  road 
connecting  eastern  and  western  Marengo, 
passing  through  Linden,  the  county  seat,  is 
mentioned. 

Arkansas. 

•'  I  lie  contract  for  the  construction  of  creo- 
sote wood  block  pavement  on  Main  St.,  Jop- 

lin,  Mo.,  lias  been  awarded  to  Burke  Bros.* 

Fori  Smith,  Ark.  Work  will  he  started  about 
Sept.  1. 

California. 

•f»Mids  will  he  received  until  II  a.  in.  Sept 
5,  by   Hoard  of  Santa  Clara  County  Super 

visors,  San  Jose,  Cal.,  for  the  improvement 

. . f  Oldham  toad,  llolselaw  road  and  Leaves 
ley  road.    II    A   1  Mister  is  Clerk  of  the  Board. 
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from  G.  St,  at  the  subway,  to  California  Ave., 
through  and  beyond  Kearney  Boulevard 
Heights. 

The  Board  of  Public  Works,  Los  Angeles, 
Cal.,  has  adopted  a  resolution  asking  the 
City  Council  to  start  proceedings  at  once  for 
the  paving  of  Main  St.  from  37th  St.  south 
of  Slauson  Ave. 

Colorado. 

•J»Bids  will  be  received  until  11  a.  m.,  Sept. 
2,  by  Board  of  Public  Works,  Denver,  Colo., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  curbs  and  gut- 
ters and  grading  alley  returns  and  allev 
crossings  and  otherwise  improving,  East 
Side  Improvement  District  No.  5.  A  certi- 
fied check  for  $5,000  must  be  filed  with  each 
bid.    Henry  Read  is  President  of  the  board. 

©Commissioners  of  Prowers  County,  La- 
mar, Colo.,  have  awarded  the  contract  for  the 
construction  of  four  miles  of  road  to  S.  E. 
Porterfield. 

Connecticut. 

•J*Bids  will  be  received  until  8  p.  m.,  Sept. 
0,  by  Board  of  Common  Council,  Stamford, 
Conn.,  at  the  office  of  the  City  Clerk,  for  the 
necessary  labor  and  material  for  paving  por- 
tions of  Elm  St.  The  work  will  include  ap- 
proximately 5,500  sq.  yds.  of  brick  pavement 
with  necessary  brick  pavement. 

Illinois. 

•J*Bids  will  be  received  until  4  p.  m.,  Sept. 
6,  by  Board  of  Local  Improvements,  Oak  Park, 
111.,  for  the  construction  of  about  22,900  sq. 
yds.  of  brick  pavement,  21,200  sq.  yds.  of  as- 
phaltic  concrete  pavement,  32,640  lin.  ft.  of 
Portland  cement  granite  concrete  combined 
curb  and  gutter  on  certain  streets  in  the  vil- 
lage. B.  C.  Brandstadt  is  Secy,  of  the  Board. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

*J«Bids  will  be  received  until  11  a.  m.,  Sept. 
5,  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering f.  o.  b.  cars  such  public  team  tracks 
as  ordered,  approximately  200,000  gals,  of  road 
oil  for  the  use  of  the  Bureau  of  Streets.  Cash 
or  certified  check  for  $500  must  accompany  pro- 
posal. 

®The  Board  of  Local  Improvements,  Can- 
ton, 111.,  has  awarded  the  contract  for  grading, 
paving  and  curbing  Elm  St.,  between  Third 
and  Seventh  Aves.,  to  M.  Heckard  &  Sons. 
Their  bid  was  as  follows :  38  cts.  a  cu.  yd. 
for  excavating,  50  cts.  a  lin.  ft.  for  stone  curb- 
ing and  $1.25  a  sq.  yd.  for  the  paving.  Savill 
&  Roller  were  the  only  other  bidders,  their 
figures  being  40  cts.,  54  cts.  and  $1.27,  for 
the  three  subdivisions  of  the  work. 

®The  Park  Board,  Springfield,  111.,  has  let 
the  contract  for  the  paving  of  South  Grand 
Ave.,  from  Walnut  St.  to  Park  Ave.,  with 
asphalt  and  that  leading  from  Park  Ave.  to 
the  Club  with  hard  roadway,  to  the  Capital 
City  Construction  Co.  at  $17,038  and  $12,540, 
total  of  $29,568.  Other  bids,  in  the  order 
submitted,  were :  Illinois  Construction  Co., 
Walnut  St.  to  Park  Ave.,  $17,591.70;  Park 
Ave.  to  country  rd.,  $12,670;  total,  $30,261.70. 
John  E  Bretz,  Walnut  St.  to  Park  Ave.,  $17,- 
946.20;  Park  Ave.  to  county  rd.,  $12,980; 
total.  $30,926.20.  William  Kissack,  Walnut 
St.  to  Park  Ave.,  $18,857.70 ;  Park  Ave.  to 
county  rd.,  $13,450;  total,  $32,307.70. 

®The  following  contracts  have  been  award- 
ed by  the  Board  of  Local  Improvements,  Chi- 
cago, 111.,  E.  J.  Glackin,  Secretary,  for  paying- 
streets  in  the  business  and  outlying  districts : 
Belle  Plaine  Ave.,  asphalt,  $7,810,  The  Amer- 
ican Asphalt  Paving  Co.,  133  Washington  St., 
Chicago ;  California  Ave.,  creosoted  block,  The 
Rvan  Co.,  30  N.  LaSalle  St.,  Chicago;  Clark- 
Si.,  creosoted  block,  $21,510,  Wm.  Kissack,  133 
W.  Washington  St. ;  Dearborn  St.,  creosoted 
block,  $6,183,  The  American  Asphalt  Paving 
Co.;  Devon  Ave.,  brick,  $19,322,  The  Ryan 
Co. ;  51st  St.,  No.  1  granite  block,  Rcadv  & 
Callahan  Co,  47th  St.  &  Halsted  St.;  Har- 
rison St,  brick,  $36,025,  Standard  Paving  Co, 
1101  S  48th  Ave. ;  Lincoln  Ave,  No.  1  granite 
block,  $43,852,  The  Ryan  Co.;  Madison  St, 
brick,  $85,310,  Standard  Paving  Co.;  Morri- 


son St.,  asphalt,  $14,700,  The  American  As- 
phalt Paving  Co. ;  Marquette  Ave,  asphalt, 
$13,976,  The  American  Asphalt  Paving  Co. ; 
Mozart  St,  asphalt,  $18,713,  R.  F.  Conway  Co, 
133  W.  Washington  St. ;  Prairie  Ave,  asphalt, 
R.  F.  Conway  Co. ;  Randolph  St,  State  St.  to 
Clark  St.,  creosoted  block,  $10,551  ;  Wm.  Kis- 
sack;  Randolph  St,  LaSalle  St.  to  5th  Ave, 
creosoted  block,  $5,010,  C.  W.  Kissack;  Soult 
St.,  asphalt  $2,329,  The  American  Asphalt 
Paving  Co. ;  St.  Lawrence  Ave,  asphalt,  $21,- 
787,  The  American  Asphalt  Paving  Co. ;  12th 
St.,  brick,  $15,445,  Standard  Paving  Co. ;  Vin- 
cennes  Road,  brick,  $102,675,  Calumet  Coal  & 
Teaming  Co,  2926  E.  95th  St,  Chicago;  Wa- 
bash Ave,  asphalt,  $101,552,  The  American 
Asphalt  Paving  Co. ;  Washington  Ave,  as- 
phalt, $7,922,  Standard  Paving  Co.;  Belmont 
Ave,  macadam,  $672,  Central  Paving  Co,  179 
W.  Washington  St,  Chicago;  alley  Drexel 
Ave,  etc,  brick,  $4,014,  Jas.  A.  Lackley  Co, 
133  W.  Washington  St.;  alley  Halsted  St., 
etc,  brick,  $1,780,  Jno.  A.  McGarry  Co,  189 
W.  Madison  St.;  alley  Barber  St,  etc,  brick, 
$1,198,  Central  Paving  Co.  Jno.  B.  Hayes  is 
Chief  Clerk  of  the  paving  division. 

Following  are  the  low  bids  submitted  Aug. 
23  to  the  Board  of  Local  Improvements,  Chi- 
cago, 111,  E.  J.  Glackin,  Secretary,  for  paving: 
Alley  Cottage  Grove  Ave,  etc,  1,080  sq.  yds. 
brick,  $2,959,  Central  Paving  Co,  179  W. 
Washington  St. ;  Center  Ave,  1,600  sq.  yds. 
brick,  $4,190,  Peter  J.  O'Brien,  9  S.  LaSalle 
St. ;  Elston  Ave,  $15,400  sq.  yds.  No.  1  granite, 
$63,014,  Citizens'  Construction  Co,  133  W. 
Washington  St.;  Erie  St,  2,070  sq.  yds.  as- 
phalt, $4,710,  The  American  Asphalt  Paving 
Co,  13  W.  Washington  St.;  5th  Ave,  5,110 
sq.  yds.  asphalt,  $11,239,  The  American  As- 
phalt Paving  Co. :  Fullerton  Ave,  3,455  sq. 
yds.  creosoted  block,  $12,869,  The  Ryan  Co, 
30  N.  LaSalle  St.;  Fullerton,  4,150  sq.  yds. 
creosoted  block,  $15,164,  The  Ryan  Co. ;  Ful- 
lerton Ave,  17,480  sq.  yds.  creosoted  block, 
$58,490,  Citizens'  Construction  Co. ;  Fullerton 
Aye,  5,650  sq.  yds.  creosoted  block,  $20,321, 
Citizens'  Construction  Co. ;  Stony  Island  Ave, 
34,250  sq.  yds.  asphalt,  $75,395,  The  American 
Asphalt  Paving  Co.  The  above  prices  include 
curbing,  combined  concrete  curb  and  gutter,  6- 
in.  Portland  cement  concrete  foundation,  sewer 
manhole  and  catch  basin  construction  and  ad- 
justment and  everything  necessary  for  a  com- 
pleted pavement.  Jno.  B.  Hayes  is  Chief  Clerk 
of  paving  division. 

Petitions  have  been  filed  by  City  Attorney 
E.  P.  Filed  with  Judge  L.  E.  Murphy,  Mon- 
mouth, 111.,  for  two  paving  districts  to  be 
put  in  this  fall.  The  B-St.  district  is  the 
smaller  of  the  two  and  will  cost  $12,041.  The 
East  First  Ave.  district  will  cost  $20,024. 

Board  of  Local  Improvements,  Quincy,  111, 
has  adopted  a  resolution  providing  for  the 
construction  of  pavement  on  12th  St,  from 
Maine  to  Broadway  and  Kohl  Alley,  east 
of  Fourth  St.  and  between  Hampshire  and 
Vermont  St. 

The  Santa  Fe  System  has  planned  to  con- 
struct a  large  concrete  bridge  across  the  tube 
swamps,  west  of  Stockton,  Cal.  When  com- 
pleted the  bridge  will  be  W2.  miles  long  and 
one  of  the  largest  concrete  bridges  in  the  west. 

Indiana. 

•f*Bids  will  be  received  until  10  a.  m,  Sept. 
6,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Emerson  Ave. 
from  the  north  property  line  of  Michigan  St. 
to  south  property  line  of  Frank  St.  or  St. 
Clair  St.  by  grading,  graveling  and  rolling  the 
roadway. 

•f«Bids  will  be  received  until  7:30  p.  m, 
Sept.  11,  by  Common  Council,  Lebanon,  Ind.. 
for  the  construction  of  cement  walks  and  curb 
on  C  St.    Edmund  Connor  is  City  Clerk. 

•{•Bids  will  be  received  until  10  a.  m,  Sept. 
1,  by  Board  of  Park  Commissioners,  Indianap- 
olis, Ind,  for  the  construction  of  parkway  and 
boulevard  along  the  west  and  north  bank  of 
Pleasant  Run  from  the  north  curb  line  of 
Beecher  St.  to  the  west  curb  line  of  Shelby  St. 

»J«Bids  will  be  received  until  2  p.  m,  Sept. 
4.  by  the  Board  of  Boone  County  Commis- 
sioners, Lebanon,   Ind,  for  the  construction 


of  a  gravel  road  in  Clinton  township.    B.  F. 
Herdrich  is  County  Auditor. 
^•Bids  will  be  received  until  10  a.  m,  Sept. 

5,  by  Board  of  Daviess  County  Commissioners, 
Washington,  Ind,  for  the  construction  of  a 
gravel  road  in  Elmore  township.  Thomas  Nu- 
gent is  County  Auditor. 

•J»Bids  will  be  received  until  noon,  Sept.  5, 
by  Board  of  Starke  County  Commissioners, 
Knox,  Ind,  for  the  construction  of  gravel 
roads  in  Oregon,  Center,  Wayne,  North  Bend 
and  Washington  townships.  L.  M.  Ransbot- 
tom  is  Starke  County  Auditor. 

•J*Bids  will  be  received  until  10  a.  m,  Sept. 

6,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  Emerson  Ave. 
from  north  property  line  of  Michigan  St.  to 
south  property  line  of  Frank  St.  or  St.  Clair 
St.  by  curbing  the  outer  edges  of  the  roadway. 

•J«Bids  will  be  received  until  11 :30  a.  m, 
Sept.  6,  by  Board  of  Clay  County  Commis- 
sioners, Brazil,  Ind,  for  the  construction  of  a 
gravel  road  in  Brazil  township.  E.  A.  Staggs 
is  County  Auditor. 

•J«Bids  will  be  received  until  10  a.  m,  Sept. 

7,  by  Board  of  LaPorte  County  Commis- 
sioners, LaPorte,  Ind,  for  the  construction  of 
a  macadamized  road  in  Hanna  township.  F. 
A.  Haushee  is  County  Auditor. 

Officials  of  the  town  of  Miller,  Porter 
County,  and  citizens  of  Chesterton,  Ind,  are 
taking  steps  to  secure  the  extension  of  Fifth 
Ave.  through  Miller  to  Chesterton  as  a  broad 
boulevard.  Townships  of  Portage  and  West- 
chester in  Porter  County  will  hold  separate 
elections  if  the  petition  is  favored. 

Iowa. 

®The  contract  for  repaying  Second  St.  from 
the  old  roundhouse  of  the  Chicago  &  North- 
western R.  R.  to  the  corner  of  Tenth  Ave. 
with  brick  on  the  old  foundation,  has  been 
awarded  to  P.  V.  Clarke,  Clinton,  la. 

Resolutions  have  been  introduced  into  the 
City  Council  of  Sioux  City,  la,  providing  for 
the  construction  of  sanitary  sewers  in  Oma- 
ha, Otoe,  West  Fourteenth,  Hamilton  and 
West  Fifteenth  Sts,  and  in  Douglas,  Pierce 
extensions  and  27th  Sts. 

Kansas. 

•J«Bids  will  be  received  until  7:30  a.  m, 
Sept.  6,  by  G.  E.  Strauchon,  City  Clerk,  Ot- 
tawa, Kan,  for  the  grading  and  paving  of  the 
alley  in  Block  58  in  said  city.  The  work  will 
include  approximately  1,000  sq.  yds.  of  con- 
crete pavement.  Plans  and  specifications  are 
on  file  at  the  office  of  the  City  Clerk  or  Engi- 
neer.   W.  T.  Wood  is  Mayor. 

•J«Bids  will  be  received  until  9  a.  m,  Sept. 
4,  by  Board  of  City  Commissioners,  Welling- 
ton, Kan.,  for  paving,  curbing  and  guttering 
Washington  Ave.  from  south  side  of  Fist  St. 
to  the  north  side  of  Botkin  St,  including  ap- 
proximately 11,812  sq.  yds.  A.  B.  Cheever 
is  City  Clerk. 

^•Bids  will  be  received  until  2  p.  m,  Sept.  9, 
by  Board  of  Clinton  County  Commissioners. 
Franklin,  Ind,  for  the  construction  of  10 
gravel  roads.  C.  F.  Cromwell  is  County  Au- 
ditor. 

®The  Cleveland  Trinidad  Paving  Co, 
Cleveland,  O,  has  been  awarded  the  contract 
for  the  pavinsr  of  the  Independence  Square 
in  Independence,  Kan,  with  asphalt  concrete, 
at  $1.50  per  sq.  yd. :  also  North  Liberty  St. 
for  a  distance  of  4  blocks,  at  $1.75  per  sq.  yd. 

Board  of  Commissioners.  Emporia.  Kan, 
has  passed  a  resolution  providing  for  the  pav- 
ing, curbing,  guttering  and  draining  of 
Fourth  Ave.  from  East  St.  to  West  St.  F. 
H.  Smith  is  City  Clerk. 

Property  owners  on  Bitting  Ave,  between 
North  Riverside  Park  north  to  the  Little 
River.  Wichita,  Kan.,  are  considering  the  ad- 
visability of  petitioning  for  the  construction 
of  brick  pavement  on  the  avenue. 

Kentucky. 

®The  Board  of  Public  Works,  Louisville, 
Ky,  awarded  the  contract  for  paving  the 
Bardstown  road  from  the  old  city  limits  east 
of  Shady  Lane  to  the  new  city  limits  east 
of  Douglas  Boulevard,  to  the  American  Stand- 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


34 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  9. 


ard  Asphalt  Co.,  at  $1.92  per  sq.  yd.,  a  total 
of  $42,600. 

®The  Louisville  Asphalt  Co.  was  awarded 
the  contract  at  $1.90  per  sq.  yd.  by  the  Board 
of  Public  Works,  Louisville,  Ky.,  for  paving 
Hite  Ave.  from  Frankfort  to  Fayette,  Bell- 
wood  Ave  from  Rosewood  to  Windor  Place, 
and  Mossrose  Ave.  from  Rosewood  to  Wind- 
sor Place.    The  contract  amounts  to  $15,000. 

Louisiana. 

®City  Council  of  Shreveport,  La.,  awarded 
the  contract  for  the  construction  of  50,000 
sq.  yds.  of  pavement  to  the  Southern  Bitulithic 
Co.  at  $2  per  sq.  yd. 

Advices  from  St.  Bernard,  La.,  state  that 
the  Parish,  with  the  aid  of  the  State  Board 
of  Engineers,  will  construct  three  miles  of 
shell  road.  The  State  recently  appropriated 
$5,000  for  the  purpose. 

The  Caddo  Police  Jury  at  Shreveport,  La., 
decided  to  spend  the  $50,000  for  road  im- 
provements by  building  highways  in  four  di- 
rections out  of  Shreveport,  dividing  the  mile- 
age equally.  The  routes  of  the  proposed  road 
will  be  as  follows :  Through  Greenwood, 
westward  to  the  Texas  line ;  through  Keith- 
ville,  southward  to  the  DeSoto  line;  along  the 
Texas  &  Pacific  R.  R.  tracks  northward  to 
the  Red  River  Parish  line ;  along  the  Tex- 
arkana  branch  of  the  Texas  &  Pacific  R.  R. 
to  the  Arkansas  line. 

Massachusetts. 

®The  contract  for  the  construction  of  5,700 
sq.  yds.  of  granolithic  walks,  gutters  and 
curbs  at  the  Charles  River  Dam,  Boston  and 
Cambridge,  Mass..  has  been  awarded  to  Lowe- 
Armington  Co.,  Brookline,  Mass.,  at  $6,481. 
Other  bids  for  the  work  were:  W.  A.  Murt- 
feldt  Co.,  161  Devonshire  St.,  Boston,  Mass., 
$9,177;  Simpson  Bros.,  166  Devonshire  St., 
Boston.  Mass.,  $8.311 ;  Teremiah  J.  Sullivan, 
319  Washington  St.,  Boston,  Mass.,  $8,208; 
Warren  Bros.'  Co.,  59  Temple  Place,  Bos- 
ton, Mass.,  $7,353;  James  H.  Fannon,  28 
Hinckley  St..  Somerville,  Mass.,  $7,125;  Por- 
ter &  Pearl,  15  Exchange  St.,  Boston,  Mass., 
$6,498. 

Michigan. 

©Sampson  &  Marcotte,  Hubbell,  Mich., 
have  been  awarded  the  contract  for  the  con- 
struction of  cement  walks  in  Hubbell. 

®The  contract  for  the  construction  of  pave- 
ment on  Court  St.,  Grand  Rapids,  Mich.,  has 
been  awarded  to  Hilding  &  Whiting,  at  $14,- 
907. 

®The  contract  for  the  paving  of  South  Sag- 
inaw St.  from  the  Air  Line  tracks  to  the 
South  Boulevard  with  Bermudez  Asphaltic 
Concrete,  has  been  awarded  by  the  City  Com- 
mission of  Pontiac,  Mich.,  to  the  Cleveland 
Trinidad  Paving  Co.,  Cleveland,  O.,  at  $26,- 
819. 

®The  contract  for  the  construction  of  10,500 
sq.  yds.  of  pavement  at  Hillsdale,  Mich.,  was 
awarded  to  Farrell  Bros.,  Lansing,  Mich.,  at 
their  bid  of  $1.80  per  sq.  yd.  The  work  will 
include  curb,  excavating,  drainage,  etc.  Bids 
were  opened  Aug.  16,  but  the  awarding  of 
the  contract  was  held  up  until  Aug.  21. 

Representatives  of  Townships  of  Gene- 
see, Mt.  Morris  and  Vienna,  Villages  of  Mt. 
Morris  and  Clio  and  County  Road  Commis- 
sioners have  resolved  that  the  proposed 
macadam  road  connecting  Flint  and  Saginaw, 
Mich.,  be  built  and  necessary  steps  for  the 
improvement  will  be  taken  at  once. 

Minnesota. 

r»;B(,ard  of  Itasca  County  Commissioners, 

t ,  1  a  1  irl  Rapids,  Minn.,  has  awarded  the  con- 
trail  for  the  construction  of  three  miles  of 

highway  to  Volkc  &  Mitchell. 

Missouri. 

•$»Bid-  will  be  received  until  noon,  Sept.  8, 
liy  Hoard  of  Public  Improvements,  St  Louis, 
Mo.,  for  the  improvement  of  Dc  Halivierc 
\\>  between  the  north  line  of  Forest  Park 
:md   I  )•  lin.it  d 

'•'Ihi  Park  Board,  Kansas  City,  Mo.,  award- 
ed tlx-  contract  for  the  construction  of  crco- 

•'•!■■    ■.  I   !.!' »  I    1 » - 1  \  cinenl    1  'ii  Independence 

Blvd.,  between  Highland  Ave.  and  Gladstone 


Blvd.,  to  Foxhall  P.  McCormick  at  $2.91 
per  sq.  yd.  The  work  will  include  approxi- 
mately 30,000  sq.  yds.  of  paving. 

At  a  mass  meeting  of  the  citizens  of  Ful- 
ton Special  Road  District  in  the  Courthouse 
Aug.  23,  at  Fulton,  Mo.,  the  proposition  to 
issue  $100,000  was  endorsed.  An  election  will 
now  be  held  to  submit  the  proposition  to  a 
vote. 

Advices  from  Macon,  Mo.,  state  that  the 
farmers  of  Eagle  Township  Road  Commis- 
sion have  joined  to  construct  a  model  road 
from  the  County  Seat  to  Atlanta,  a  distance 
of  12  miles.  The  County  Court  has  agreed 
to  furnish  the  material  for  concrete  cul- 
verts and  the  improvement  of  three  bridges. 
The  Hudson  Township  Road  Commission  will 
drag  the  roads  thoroughly  and  then  roll  them. 
The  farmers  of  Eagle  Township  will  cut 
down  the  grade  through  hills  and  level  up 
the  low  places,  build  the  culverts  and  help  in 
the  dragging  and  rolling. 

Montana. 

®The  Two-Mirales  Co.  has  been  awarded 
the  contract  for  paving  First  Ave.  east  from 
Railroad  St.  to  Fourth  St.,  Kalispell,  Mont., 
at  $19,631 ;  also  for  paving  the  roadways  in 
Courthouse  Park,  at  $2.74  per  sq.  yd. 

Commissioners  of  Ravalli  Countv.  at  Ham- 
ilton, Mont.,  have  been  petitioned  by  resi- 
dents of  Stevensville  for  the  construction  of 
a  road  from  the  Kinneman  ranch  on  the 
bench  at  the  Pine  Hollow  road.  P.  L.  Coch- 
ran, Stevensville,  Mont.,  is  interested  in  the 
movement. 

New  Jersey. 

®The  Gloucester  County  Board  of  Free- 
holders, Woodbury,  N.  J.,  has  awarded  the 
contract  for  the  construction  of  the  new  road 
from  Mantua  Grove  to  Mickleton  to  the  Fil- 
bertine  Construction  Co.,  at  $51,075. 

New  Mexico. 

The  City  Council  of  Roswell,  N.  Mex.,  at  a 
recent  meeting  passed  an  ordinance  provid- 
ing for  the  establishment  of  an  Improvement 
District  with  the  purpose  of  widening  side- 
walks and  paving  streets. 

New  York. 

•J*Bids  will  be  received  until  11  a.  m.,  Sept. 
8,  by  Town  Board,  Huntington,  N.  Y.,  for  the 
permanent  improvement  of  Main  St.  from 
New  York  Ave.  to  Green  St.  in  the  village. 
Each  proposal  must  be  accompanied  by  a  cer- 
tified check  for  $500. 

An  ordinance  has  been  passed  by  the  Com- 
mon Council  of  Rochester,  N.  Y.,  providing 
for  the  construction  of  pavement  on  Jay  St. 
from  Grape  to  Child  Sts.  The  cost  of  the 
work  is  estimated  at  $25,000. 

Ohio. 

*J«Bids  will  be  received  until  noon,  Sept.  8, 
by  Director  of  Public  Service,  Cleveland,  O.. 
for  the  paving  of  Fairmount  road  bridge  and 
approaches  effected  by  the  separation  of 
grades  of  said  streets  and  tracks  of  the  New 
York  Central  and  St.  Louis  R.  R.  I.  O.  Hoff- 
man is  Secretary. 

•J*Bids  will  be  received  until  11  a.  m.,  Aug. 
30,  by  Board  of  County  Commissioners, 
Cleveland.  O.,  for  labor  and  material  neces- 
sary for  the  oiling  of  Washington  St.  from 
Main  St.  to  the  cast  line  of  the  Fair  Grounds 
in  Chagrin  Falls  Township,  in  accordance 
with  plans  and  specifications  on  file  with 
Frank  Lander,  County  Surveyor. 

•J«Bids  will  he  received  until  noon,  Sept. 
22,  by  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  for  the  improvement 
of  Shawnee  Run  road  from  Miami  Ave.,  Ma- 
deira to  Washington  Ave.,  Ramona,  in  Co- 
lumbus  Township.  All  bids  must  be  accom 
panied  hv  a  bond  for  $1,000.  Fred  Dreihs  is 
( llerk. 

•I*  Bids  will  he  received  unlil  noon.  Sept.  6, 
!>v  It  M  Cook,  Clerk.  Lakewood,  ().,  at  the 
City  Hall,  coiner  of  Detroit  and  Warren 
road,  for  furnishing  the  necessary  labor  and 
material  for  the  paving  of  llird  St.  and  Beach 
Ave.  and  installing  a  water  main  in  Athens 
\vr  and  Franklin  Ave.  east  of  Coutant.  W. 
1 1    Evers,  3:12  The  Arcade.  (  )  .  Cleveland,  ()., 


are   Engineers.     A  certified  check  for  $200 
must  be  filed  with  each  bid. 

*J«Bids  will  be  received  until  noon,  Sept.  6, 
by  Director  of  Public  Service,  City  Hall,  Cin-  1 
cinnati,  O.,  for  furnishing  100  tons  of  refined 
asphalt  for  use  of  the  Street  and  Sewer  Re- 
pair Department  to  be  delivered  f.  o.  b. 
municipal  asphalt  plant  switch,  Cincinnati.  A 
certified  check  for  $500  must  be  filed  with  each 
bid.    J.  J.  Wenner  is  Clerk. 

®County  Commissioners  of  Hamilton  Coun- 
ty have  awarded  the  contract  for  improve- 
ments to  Kugler  Mill  road  to  Frank  Pollock, 
Loveland,  O.,  at  $1,297.  Bids  were  opened 
Aug.  11. 

®The  contract  for  grading,  planting,  sod- 
ding, concrete,  cement  and  sewer  work,  etc., 
and  parking  the  lot  surrounding  the  Win- 
ton  Place  School,  at  Cincinnati,  has  been 
awarded  to  Charles  V.  Maescher  &  Co.,  617 
Hunt  St.,  Cincinnati,  O.,  at  $3,985. 

®The  contract  for  the  paving  of  York 
Township  State  Aid  road  was  awarded  to 
Charles  A.  Vorhes,  Nelsonville,  O.,  at  $13,- 
593.  The  work  includes  the  laying  of  brick 
pavement  of  a  road  IV2  miles  long  from  the 
east  end  of  Nelsonville  to  Green  Lawn  ceme- 
tery. Other  bidders  for  the  work  were :  Ab- 
ner  Juniper,  Nelsonville,  $14,946 ;  J.  A. 
Grimes,  Portsmouth,  $14,300:  L.  H.  Nixon 
and  George  Bowers,  Nelsonville,  $14,751 ;  W. 
S.  Bower,  Athens.  $15,616. 

The  Street  and  Sewer  Committee  of  the 
City  Council,  Galion,  O.,  has  recommended 
that  all  preliminaries  be  started  toward  pav- 
ing with  brick  or  other  material  Walnut  St. 
from  Liberty  to  Boston ;  South  Union  St.  1 
from  West  Main  to  Mannheim ;  South  Bos- 
ton St.  from  West  Main  to  the  Big  Four  . 
tracks. 

Board  of  Franklin  County  Commissioners  , 
will  hold  a  hearing  Sept.  11  at  Columbus, 
O.,  to  receive  any  objections  to  the  construc- 
tion of  the  W.  J.  Jones  et  al.  road,  known 
as  the  Hart  Road  Improvement,  in  Norwich 
Township.    John  Scott  is  Clerk  of  the  Board. 

Commissioners  of  Belmont  County  at  St.  ( 
Clairsville,  O.,  have  awarded  the  contract  for 
building  the  High  road  to  William  McClain, 
Bridgeport,   at   $18,000.     The   road   will   be  ! 
macadam. 

Oklahoma. 

®The  contract  for  the  paving  of  Evergreen 
St.  from  Fourth  to  Sixth  Ave.  was  let  by 
the  Citv  Council  of  Durant,  Okla.,  to  E.  C. 
Baum,  Durant,  Okla.,  at  $5,681. 

An  election  will  be  held  Sept.  19  to  sub- 
mit to  the  taxpayers  of  Tulsa  County,  Okla., 
the  proposition  of  issuing  bonds  amounting 
to  $500,000  for  the  construction  of  good  roads 
throughout  that  district. 

Committees  have  been  appointed  by  citi 
zens  of  McClain  County  to  confer  with  the 
Board  of  County  Commissioners  at  Purcell, 
Okla.,  in  regard  to  the  improvement  of  the 
roads.  An  attempt  will  also  be  made  to  in- 
duce the  Commissioners  to  build  necessary 
hridges  and  culverts. 

Oregon. 

®Gcbisch  &  Joplin  were  awarded  the  con- 
tract by  the  City  of  Portland.  Ore.,  for  the 
construction  of  granitoid  from  11th  to  16th 
St.,  at  their  bid  of  $30,000. 

A  special  election  has  been  called  for  Sept. 
30,  at  Medford,  Ore.,  to  vote  on  the  proposi- 
tion of  issuing  $1,500,000  of  bonds  for  the 
improvement  and  construction  of  roads. 

The  Warren  Construction  Co.,  Portland,- 
Ore.,  submitted  to  the  Board  of  Snohomish 
County  Commissioners,  Everett,  Wash.,  on 
Aug.  14,  the  lowest  bid  for  the  construction 
of  permanent  highway  No.  1.  The  award- 
iwg  of  the  contract,  however,  has  been  post- 
poned until  Sept.  IS. 

The  following  street  improvement  contracts 
were  let  by  the  Street  Committee  of  the  Exe- 
cutive Board.  Portland,  Ore..  Aug.  20:  East 
I  till  Si  District,  bitulithic  pavement,  Warren 
Construction  Co.,  $73,915;  Fast  37th  St.  from 
Schiller  to  Steele,  grading  and  concrete  curbs 
and  Walks,  Giebisch  &  Joplin.  $1,431;  Fast 
17th  St  from  PresCOtl  to  Skidmore,  grading 
and    concrete    curbs     and     walks,     Joplin  Xr 


•I-  indicates  work  now  open  for  bids.    ®  Indicates  a  contract  let  recently. 
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Meeks.  $1,810;  East  28th  St.  from  East  Har- 
rison to  East  Stephens,  grading  and  concrete 
curbs  and  walks,  Joplin  &  Meeks,  $1,050; 
East  Grant  St.  from  East  50th  to  Gilham's 
Addition,  grading  and  concrete  curbs  and 
walks,  Portland  Realty  &  Trust  Co.,  $1,063; 
East  Sherman  St.  from  East  50th  to  Gilham's 
Addition,  grading  and  concrete  curbs  and 
walks,  Joplin  &  Meeks,  $958;  East  Caruthers 
St.  from  East  50th  to  Gilham's  Addition, 
grading  and  concrete  curbs  and  walks,  Jop- 
lin &  Meeks,  $1,017 ;  Front  St.  from  10th  to 
15th,  granitoid  pavement,  Giebisch  &  Joplin, 
$34,970;  14th  St.  District,  stone  block  pave- 
ment, Jeffery  &  Bufton,  $94,784;  Chapman  St. 
District,  concrete  pavement,  Hilliard  &  Ma- 
ginnis,  $11,633;  East  61st  6t.  from  East  Burn- 
side  to  East  Glisan,  grading  and  concrete 
curbs  and  walks.  Manning  &  Co.,  $3,382 ;  Em- 
erson St.  from  East  30th  to  East  31st,  grad- 
ing and  concrete  curbs  and  walks,  Hilliard  & 
Maginnis,  $480 ;  Nelson  St.  District,  grading 
and  concrete  curbs  and  walks,  Weoton,  Kibbe 
&  Cochrane,  $6,376;  Lucretia  place  from  Ev- 
erett to  Washington,  bitulithic  pavement, 
Warren  Construction  Co.,  $3,401 ;  East  7th 
St.  from  Spokane  to  Nehalem,  grading  and 
concrete  curbs  and  walks,  Stevens  Brothers, 
$817;  East  9th  St.  from  Hohnan  to  Mag- 
nolia, grading  and  concrete  curbs  and  walks, 
Kelkenny  Brothers,  $2,071:  alley  in  Riverside 
Addition  from  Gantenbein  to  Albina  Aves., 
asphalt  pavement,  Oregon  Independent  Pav- 
ing Co.,  $4,391;  East  39th  St.  from  Haw- 
thorne to  Division,  bitulithic  pavement,  Pa- 
cific Bridge  Co.,  $25,556;  East  29th  St.  from 
Fremont  to  Irvingdale,  grading  and  concrete 
curbs  and  walks.  Bechill  Brothers,  $2,682; 
Clatsop  St.  from  East  19th  to  East  23d,  grad- 
ing an  concrete  curbs  and  walks,  Welton, 
Kibbe  &  Cochrane.  $3,708 ;  East  72nd  St.  from 
Foster  road  to  45th  avenue.  S.  E.,  grading 
and  concrete  curbs  and  walks,  G.  K.  How- 
lett,  $3,607;  East  22d  St.  from  Zanita  to 
Harold,  grading  and  concrete  curbs  and 
walks,  Bechill  Brothers,  $1,465;  Elizabeth  St. 
from  Hawthorne  Terrace  to  17th,  grading  and 
macadamizing,  Hilliard  &  Maginnis,  $11,882. 

Pennsylvania. 

•J»Bids  will  be  received  until  Sept.  10  by 
Board  of  Allegheny  County  Commissioners, 
Pittsburg,  Pa.,  for  building  three  macadam 
roads.  The  Emsworth  and  Haysville  road 
is  to  be  improved  seven-tenths  of  a  mile 
from  Emsworth  to  Glenfield.  Steubenville 
Pike  Extension  No.  2  is  to  be  improved  for 
one  and  six-tenths  miles  from  Cliff  mines  to 
the  State  road  leading  into  Oakdale.  The 
Buena  Vista  and  Greenock  road  is  to  be  im- 
proved three  and  three-tenths  miles  from  the 
Greenock  branch  of  the  Greenock  and  Bos- 
ton road  to  the  intersection  of  the  Buena 
Vista  and  Lovedale  road. 

Bids  were  opened  Aug.  14  by  C.  W.  Mulla- 
ley,  Controller,  Oil  City,  Pa.,  for  paving  work, 
contracts  being  let  as  follows :  First  allev. 
720  sq.  yds.,  Pierce  &  Hinderliter,  at  $1,926, 
Porter  National  block  to  be  used ;  Orchard 
St.,  Pierce  and  Hinderliter,  at  $1,845,  Porter 
National  blocks  to  be  used;  Reed  St.,  2,920 
sq.  yds.,  J.  M.  Lesher,  at  $6,305,  on  Mack 
brick ;  Chestnut  St.,  1,870  sq.  yds.,  Anderson 
&  Lamb,  at  $5,469,  on  Porter  National  block ; 
West  2nd  St.,  1.060  sq.  yds.,  Pierce  &  Hin- 
derliter. at  $2,517  on  Mack  brick.  The  above 
prices  include  excavation,  curb  and  gutters, 
etc. 

®The  Department  of  Public  Works,  Pitts- 
burg, Pa.,  on  Aug.  11  awarded  the  following 
contracts  for  street  improvement :  Raising 
streets  in  the  flood  district,  Northside,  John 
F.  Casey  at  $29,380 ;  repaving  Liberty  Ave. 
with  blockstone,  to  Booth  &  Flinn,  at  $23,982; 
grading,  paving  and  curbing  Tyson  alley  with 
brick,  R.  D.  Thomas  &  Co.,  at  $3,235;  grad- 
ing, paving  and  curbing  Barnsdale  St.  with 
asphalt,  -Barber  Asphalt  Paving  Co.,  at  $2,- 
809 ;  grading,  paving  and  curbing  Harwood 
St.  with  blockstone,  Ott  Bros.'  Co.,  at  $9,024. 

®City  Council  of  New  Castle,  Pa.,  received 
bids  and  awarded  contracts  for  street  pav- 
ing as  follows :  For  paving  work  on  Huron 
Ave.,  John  L.  Somers  &  Son,  $1,554;  Charles 


Stapf,  $1,677;  New  Castle  Contracting  Co., 
$1,720;  C.  M.  Burns,  $1,505  (awarded  the  con- 
tract). The  engineer's  estimate  for  paving 
on  Wilson  Ave.  is  $6,138;  bids  were  from 
Woods  &  Golder,  $6,414.14;  J.  L.  Somers  & 
Son,  $6,535.30;  Kimbro  &  Elder,  $6,287;  New 
Castle  Contracting  Co.,  $7,367;  Burns  Bros., 
$5,982;  C.  M.  Burns,  $5,149.70  (awarded  the 
work).  The  New  Castle  Contracting  Co.  se- 
cured the  work  of  the  Weaver  St.  paving, 
their  offer  being  $1,265.40;  also  the  Centen- 
nial St.  paving,  $3,854.65. 

®The  County  Controller  and  Commission- 
ers at  Washington,  Pa.,  awarded  the  con- 
tracts for  the  construction  of  resurfacing  on 
three  stretches  of  improved  roads  as  follows : 
Collins  Gordon  Contracting  Co.,  Pittsburg, 
Pa.,  McDonald-Primrose  road,  for  a  distance 
of  1  mile  at  $1  per  sq.  yd.  for  Warrenite ; 
$3.25  per  cu.  yd.  for  Lawrence  County  lime 
stone  and  50  cts,  per  cu.  yd.  excavation ;  one 
mile  of  Shat  road  from  McClanes  bridge  to- 
ward Washington  was  awarded  to  D.  W. 
Challis  &  Sons.  It  will  be  improved  with 
tarvia  modern  pavement  at  75  cts.  per  sq.  yd., 
$2.35  for  stone  and  40  cts.  per  cu.  yd.  for  ex- 
cavating. The  other  mile  of  this  road  was 
awarded  to  the  Pittsburg  Bitumen  Engineer- 
ing Co.  It  is  to  be  improved  with  Bermuda 
lake  asphalt,  penetration  method,  at  96  cts. 
per  sq.  yd.,  and  40  cts.  per  cu.  yd.  for  exca- 
vating. 

The  Common  Council  of  New  Castle,  Pa., 
has  passed  an  ordinance  providing  for  the 
paving  of  Franklin  Ave.  in  the  Fourth  Ward 
from  Ray  to  Paul  Sts.,  a  total  distance  of 
1,488  ft. 

The  following  ordinances  for  street  im- 
provement were  passed  by  the  City  Council 
of  Harrisburg,  Pa.,  at  recent  meeting:  To 
authorize  the  grading  of  Kittatinny  St.  from 
Crescent  St.  to  a  point  138  ft.  west  of  the 
west  side  of  Crescent  St. ;  to  authorize  the 
paving  of  Basin  alley  from  Wyeth  St.  to 
Sixth  St.;  to  authorize  the  vacation  and 
abandonment  of  a  portion  of  Lawrence  St. 
or  alley,  and  placing  Boyer  alley  from  Law- 
rence St.  to  Derry  St.  on  the  city  official  plot ; 
changing  and  relocating  the  line  of  Basin  alley 
from  Sixth  St.  to  a  point  72  ft.  east  of 
Wyeth. 

South  Dakota. 

•f»Bids  will  be  received  until  2  p.  m.,  Sept. 
5,  by  Board  of  Yankton  County  Commission- 
ers, Yankton,  S.  Dak.,  for  the  grading  of  the 
following  highway:  On  north  and  south 
section  line  between  sections  27  and  28,  town- 
ship 95,  range  56  west,  said  grade  contain- 
ing 5,598.39  cu.  yds.  of  earth.  Map,  profile 
and  specifications  may  be  seen,  and  bid  forms 
obtained,  at  the  office  of  Julius  Engel,  County 
Auditor,  Yankton,  S.  D.,  and  at  the  Utica 
State  Bank,  Utica,  S.  D. 

An  ordinance  has  been  introduced  into  the 
City  Council  of  Sioux  Falls,  S.  Dak.,  pro- 
viding for  a  change  in  the  width  of  the  road- 
ways of  Ninth  St.  from  Franklin  to  Asylum 
Ave.  and  Blauvelt  Ave.  from  Sixth  to  18th 
St.  to  32  ft.  A  resolutoin  was  also  adopted 
providing  for  the  grading  of  Fifth  Ave.  from 
13th  to  14th  St. 

Tennessee. 

Bids  will  be  received  until  noon,  Sept.  5,  by 
Board  of  Commissioners,  Memphis,  Tenn.,  at 
the  office  of  E.  M.  Douglass,  City  Clerk,  for 
furnishing  labor  and  material  necessary  for 
the  construction  of  the  improvements  on  the 
following  streets :  Iowa  Ave.,  from  S.  Third 
St.  to  Main  St.,  20.000  cu.  yds.  excavation,  12 
trees,  8.500  sq.  yds.  asphalt,  brick  or  wood 
block  pavement,  8,500  sq.  yds.  concrete  founda- 
tion ;  asohalt  or  bitulithic  pavement  on  con- 
crete foundation,  North  and  South  Manas- 
sas St.  from  Poplar  Ave.  to  Union  Ave.. 
5,500  sq.  yds.  concrete  foundation,  5,500  sq. 
yds.  asphalt  or  bitulithic  pavement ;  North 
and  South  Dunlap  St.,  from  Poplar  Ave.  to 
Union  Ave.,  4,850  sq.  yds.  concrete  founda- 
tion, 4,850  sq.  yds.  asphalt  or  bitulithic  pave- 
ment; Union  Ave.  from  Cooper  St.  to  Park- 
way, 12,500  cu.  yds.  excavation,  30  trees,  9,700 
sq.  yds.  concrete  foundation,  9,700  sq.  yds. 
asphalt  or  bitulithic  pavement ;   South  Dud- 


ley St.  from  Union  Ave.  to  Railroad  Ave., 
10,500  cu.  yds.  excavation,  16,040  sq.  yds.  con- 
crete foundation,  16,040  sq.  yds.  asphalt  or 
bitulithic  pavement.  Bituminous  Macadam 
Pavement.  —  Court  Ave.,  from  Bellevuc 
Blvd.  to  Montgomery  St.,  1,000  cu.  yds. 
excavation,  1,467  sq.  yds.  bituminous  maca- 
dam pavement.  Gravel  or  Concrete  Pave- 
ment. —  Nelly  Bly  St.  from  Southern 
R.  R.  to  Nelson  Ave.,  4,500  cu.  yds.  excava- 
tion, 6,000  sq.  yds.  of  gravel  or  concrete  pave- 
ment;.  Edith  Ave.  from  Lauderdate  to  Missis- 
sippi Blvd,  4,600  cu.  yds.  excavation,  5,700  sq. 
yds.  gravel  or  concrete  pavement.  Repairing 
gravel  pavement  and  constructing  concrete 
curb  and  gutter,  Dixon  Ave.,  from  Walnut 
St.  to  Neptune  St. :  500  cu.  yds.  excavation, 
3,960  sq.  yds.  gravel  pavement  repaired,  1,620 
lin.  ft.  curb  and  gutter.  The  foregoing  quan- 
tities are  approximate  only,  and  are  intro- 
duced for  the  purpose  of  comparing  bids.  The 
work  on  each  street  will  be  let  as  a  whole. 
Specification  and  profiles  governing  the  above 
work  may  be  seen  at  the  office  of  the  City  En- 
gineer. 

L.  H.  Burke,  Parsons,  Tenn.,  has  started  a 
survey  for  the  proposed  highway  from  the 
Madison  to  the  Decatur  County  line  across 
Henderson  County. 

Texas. 

®The  contract  for  the  construction  of  ap- 
proximately 17,000  sq.  yds.  of  creosoted  wood 
block  pavement  has  been  let  by  the  City  Coun- 
cil of  Longview,  Texas,  to  Roach  &  Manigan, 
Memphis,  ^Tenn.,  at  $100,000.  Bids  for  the 
work  were  opened  Aug.  11. 

®The  Creosoted  Wood  Block  Paving  Co., 
Gulfport,  Miss.,  has  been  awarded  the  con- 
tract for  constructing  2.200  sq.  yds.  of  pave- 
ment for  the  city  of  San  Angelo,  Tex.  Bids 
were  opened  Aug.  21. 

City  Council  of  Houston  Heights,  Texas, 
has  been  petitioned  for  an  election  to  vote 
on  the  issuance  of  $180,000  for  the  purpose  of 
providing  funds  for  the  paving  of  the  boule- 
vard, cross  streets  and  Nineteenth  St. 

City  Engineering  Department  of  Galveston, 
Texas,  has  completed  the  paving  assessments 
on  Columbia  Ave.  The  cost  of  paying  that 
avenue  from  end  to  end  with  bitulithic  will 
be  about  $61,256.  The  construction  of  creo- 
soted block  pavement  on  Austin  St.  from 
Carondelet  to  Pacific,  and  Ross  from  Lamar 
to  Austin,  will  necessitate  an  expenditure  of 
$4,805. 

A  petition  was  filed  with  the  City  Council 
of  Galveston,  Texas,,  by  the  residents  of 
Cole  Ave.,  asking  that  the  street  be  paved 
with  permanent  material  from  Cedar  Springs 
to  Allen  St.  The  paving  of  Cole  Ave.  from 
Lemmon  to  Knox  St.  has  already  been  or- 
dered. 

At  an  election  held  Aug.  19,  at  Lewiston, 
Texas,  by  District  No.  1,  Denton  County, 
comprising  Lewisville.  it  was  voted  to  issue 
$75,000  of  good  road  bonds  for  the  district. 

The  Young  County  commissioners'  Court, 
Graham,  Texas,  has  called  an  election  to  be 
held  Sept.  23,  to  determine  whether  bonds 
amounting  to  $100,000  for  roads  be  issued. 

The  proposition  to  issue  $25,000  of  road 
bonds  was  carried  at  a  recent  election  held 
at  Coleman,  Texas.  The  principal  streets  of 
the  city  will  be  paved  with  crushed  rock,  new 
culverts  will  be  installed  and  other  minor 
improvements  made. 

It  was  voted  at  a  recent  election  in  Tem- 
ple, Texas,  to  assess  the  cost  of  permanent 
street  improvement  against  the  abutting  prop- 
erty. 

■The  Childress  County  Commissioners' 
Court,  Childress,  Texas,  on  Aug.  18  appro- 
priated $1,200  for  the  improvement  of  the 
public  road  between  that  city  and  Red  River. 
An  election  will  also  be  held  at  the  next  term 
of  court  to  vote  on  issuing  bonds  amounting 
to  $50,000,  for  road  improvements. 

A  petition  has  been  filed  with  the  Com- 
missioners of  Harris  County.  Houston,  Texas, 
for  the  widening  of  Broadway  St.  through 
the  town  of  Harrisburg  to  the  width  original- 
ly dedicated,  124  ft.,  and  to  open  and  grade 
Colorado  St.  80  ft.  wide.    It  was  also  men- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tioned  in  the  petition  that  the  property  own- 
ers now  encroaching  on  the  road  be  forced 
to  vacate  that  property. 

A  committee  of  the  Temple  Commercial 
Club  recently  conferred  with  the  County 
Commissioners  at  Belton  regarding  the  pav- 
ing of  the  Air  Line  road  between  Temple 
and  Belton,  Texas,  a  distance  of  8  miles. 

Citizens  of  Sweetwater,  Texas.,  on  Aug. 
15  voted  in  favor  of  issuing  $35,000  of  bonds 
for  the  construction  of  about  4  miles  of  street 
pavement. 

Wood  County  Commissioners'  Court  has 
affirmed  the  sale  of  $30,000  of  road  improve- 
ment bonds  issued  by  the  Mineola,  Texas, 
precinct.  The  work  of  improvement  of  the 
roads  is  planned  to  be  started  at  once  and  it 
is  expected  that  every  road  will  be  put  to 
grade,  surfaced  with  clay,  straightened  and 
substantial  culverts  put  in. 

An  agreement  has  been  made  between  the 
Commissioners  of  Ellis  County  and  Navarro 
County  whereby  the  first  will  grade  the  pro- 
posed road  through  Chambers  Creek  Bottom, 
one-half  mile  beyond  the  county  line  to  the 
bridges,  and  the  latter  county  will  complete 
the  grade.  Corsicana,  Texas,  is  County  Seat 
of  Navarro  County. 

The  Commissioners'  Court,  Groesbeck, 
Texas,  has  ordered  an  election  to  be  held 
Sept.  25  to  submit  to  the  voters  the  proposi- 
tion of  issuing  bonds  amounting  to  $150,000 
for  the  construction  of  macadam  roads  in 
Mexia  Justice  Precinct. 

Utah. 

A  special  meeting  of  the  Board  of  Esti- 
mates and  Apportionment  of  the  City  Coun- 
cil, Salt  Lake  City,  Utah,  was  recently  held 
to  consider  the  proposition  of  paving  Fifth 
East  St.  from  Third  South  St.  to  Liberty 
Park  at  Ninth  South  St. 


Virginia. 

®The  Board  of  Control,  Norfolk,  Va.,  has 
awarded  the  contract  for  furnishing  1,400  tons 
of  crushed  stone  for  roads  to  S.  E.  Morriss 
Co.  at  $1.35  per  ton. 

At  a  meeting  held  Aug.  11  at  Bristol,  Va., 
the  Bristol-Washington  Highway  Association 
was  organized  and  the  following  officers 
elected:  W.  H.  Aston,  of  Meadow  View, 
president ;  Captain  M.  B.  Corse,  of  Lexing- 
ton, and  J.  H.  Marsteller,  of  Roanoke,  vice- 
presidents,  and  Forrest  M.  Runnels,  of  Bris- 
tol, secretary-treasurer.  Provision  was  made 
for  the  appointment  of  an  executive  commit- 
tee to  take  up  without  delay  the  active  work 
of  making  a  connection  in  all  broken  links  in 
a  stone  automobile  and  tourist  highway  be- 
tween Bristol  and  the  national  capital. 

Washington. 

»J*Bids  will  be  received  until  Sept.  C  by  City 
Clerk,  Snohomish,  Wash.,  for  the  improve- 
ment of  Barren,  East  and  Lincoln  Sts.  The 
cost  of  the  work  is  estimated  at  $8,000. 

®It  is  reported  that  the  Pacific  Paving  Co., 
Alaska  Bldg.,  Seattle,  Wash.,  has  been  award- 
ed the  contract  at  $74,158  for  paving  Main 
St.  and  other  thoroughfares  in  Dayton,  Wash. 

®The  following  bids  were  received  by  the 
city  officials  of  Olympia,  Wash.,  for  paving 
with  brick  Columbia  St.  from  5th  to  7th  Sts. ; 
Lister  Construction  Co.,  Tacoma,  Wash, 
(awarded  contract),  $12,083;  J.  Ruthe,  Seat- 
tle, Wash.,  $12,935;  Allain  &  Hull,  Seattle, 
Wash.,  $13,540;  W.  R.  Weller,  Olympia, 
Wash.,  $13,906.  The  contract  for  paving 
of  streets  and  laying  cement  sidewalks  on 
the  principal  thoroughfares  of  Colville,  Wash., 
has  been  let  to  A.  B.  Sansburn  and  Paul  La 
Plant,  Colville. 

Citizens  of  Auburn,  Wash.,  at  a  recent 
election  voted  in  favor  of  the  proposition  of 


setting  aside  $9,000  for  paving  street  inter- 
sections and  $6,000  for  the  construction  of  a 
new  reservoir. 

A  Permanent  Good  Roads  Association  is 
being  organized  by  the  North  Bend  Commer- 
cial Club  for  the  purpose  of  advancing  the 
interests  of  good  county  roads. 

Surveys  are  being  made  by  City  Engineer 
A.  E.  Keller,  Marcus,  Wash.,  for  grading 
streets  and  sidewalks  in  that  place. 

The  Board  of  Whatcom  County  Commis- 
sioners at  Bellingham,  Wash.,  has  instructed 
Charles  Lindbery,  County  Enerineer,  to  make 
a  survey  for  a  road  to  the  snow  line  of  Mount  • 
Baker  by  way  of  Glacier.  This  project  has 
been  under  consideration  for  some  time,  hut 
nothing  definite  was  ever  done. 

Wisconsin. 

A  town  meeting  was  held  at  Dunn,  Wis., 
for  the  purpose  of  levying  a  tax  to  amount 
to  $1,000  for  the  improvement  of  some  high- 
way to  be  designated  by  the  voters. 

Canada. 

®The  Bitulithic  &  Contracting  Co.,  Winni- 
peg, Man.,  has  been  awarded  the  contract  for 
paving  the  new  highway  from  St.  Boniface 
to  a  point  opposite  the  site  of  the  new  Ag- 
ricultural College  in  the  Parish  of  St.  Vital, 
a  distance  of  4%  miles.  The  roadwav  will 
be  18  ft.  wide. 

©Contracts  for  constructing  about  21,600  sq. 
yds.  of  pavement  for  the  city  of  Saskatoon,  ■ 
Sask.,  have  been  awarded  to  the  Bitulithic  & 
Contracting  Co.,  Ltd.,  Empress  Blk.,  Winni- 
peg, Man.,  and  the  National  Paving  Co.,  Scott  ! 
Bldg.,  Winnipeg,  Man.    The  contract  was  di-  . 
vided  up  between  bitulithic  and  sheet  asphalt, 
about  one-half  being  awarded  to  each  com-  , 
pany.    The  prices  were :   Bitulithic,  $2.95  per  , 
sq.  yd.  and  sheet  asphalt,  $3.00  per  sq.  yd.  1, 
Bids  were  opened  Aug.  18.    Geo.  T.  Clark, 
City  Engineer. 
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Arkansas. 

The  Bridge  Committee  of  the  City  Coun- 
cil, Harrison,  Ark.,  is  taking  steps  toward 
constructing  a  steel  wagon  bridge  across 
Crooked  Creek,  1  block  from  the  city  square. 
The  structure  as  proposed  will  be  at  least 
200  ft.  in  length. 

An  election  will  be  held  by  Lincoln  County 
at  Star  City,  Ark.,  for  the  purpose  of  voting 
on  the  proposition  to  build  cement  bridges 
over  all  the  streams  in  the  county.  If  the 
result  is  favorable  bonds  amounting  to  $300,- 
000  will  be  issued  for  the  purpose. 

California. 

®Advices  from  Stockton,  Cal.,  state  that  the 
City  Council  has  awarded  the  contract  for 
strengthening  and  paving  Center  and  Cali- 
fornia St.  bridges  over  Mormon  Channel  to 
Clark  &  Henery,  Stockton,  at  $3,057  and 
$1,794  respectively. 

®Bids  were  opened  Aug.  12  by  Geo.  W. 
Cousins,  County  Clerk,  Eureka,  Cal.,  for  con- 
structing a  steel  bridge  over  Bear  River,  the 
contract  being  awarded  to  F.  L.  Smith,  Fern- 
dale,  Cal.,  at  $7,494. 

At  a  recent  conference  between  the  Mayor 
of  Pasadena,  Cal.,  and  J.  A.  L.  Waddcll,  of 
Waddell  &  Harrington.  Engineers,  Kansas 
City,  Mo.,  it  was  decided  to  start  work  upon 
the-  (imposed  new  bridge  at  that  city  as  soon 
a    hi  engineer  for  the  structure  is  named. 

Plana  nave  been  completed  by  L.  B.  Crook, 
(  ounty  Surveyor,  for  the  construction  of  im- 
provement! to  the  D.  St.  bridge  over  the  Yuba 
Rivet  al  Maryaville,  Yuba  County,  Cal.  It  is 
proposed  thai  fifteen  new  pile  bents  be 
brought  up  to  the  grade  of  the  new  portion 
of  the  structure  aero  the  south  channel  of 
the  river  and  put  in.  In  ;dl  there  will  be  20 
new  bents,  six  of  which  will  have  60-ft.  piling 
and  14  will  have  65  ft  piling.  Supervisors  arc 
in  charge  of  the  work. 


Information  received  from  Redwood  City, 
Cal.,  is  to  the  effect  that  six  concrete  retain- 
ing walls  and  five  concrete  bridges  replacing 
wooden  structures  will  be  built  at  that  place 
shortly. 

Colorado. 

Commissioners  of  Larimer  County,  Colo., 
at  Fort  Collins,  have  under  consideration  the 
construction  of  a  new  concrete  bridge  to  re- 
place the  old  one  in  Owl  Canon  recently 
washed  out. 

Georgia. 

•{•Bids  will  be  received  until  Sept.  6  by 
Board  of  Bartow  County  Commissioners,  Car- 
tersville,  Ga.,  for  the  construction  of  a  40-ft. 
reinforced  concrete  bridge  with  12-ft.  road- 
way and  70-ft.  steel  bridge  with  15- ft.  road- 
way.   G.  A.  Veach  is  Chairman  of  the  Board. 

Information  received  from  Greensboro,  Ga., 
states  that  the  County  Commissi'  ners  have 
under  consideration  the  issuance  of  bonds  for 
the  construction  of  roads  and  bridges  in 
Green  County. 

Illinois. 

•{•Bids  will  be  received  at  the  bridge  site 
of  the  McClung  bridge,  up  to  10  a.  m.,  Sept. 
8,  for  the  repairs  on  a  128-ft.  steel  bridge, 
and  building  two  reinforced  concrete  ap- 
proach trestles  between  Lima  and  Mendon 
Townships,  Adams  County.  A.  D.  Nutt, 
Town  Clerk,  Mendon,  III  McClung  bridge: 
Span  of  old  steel  bridge,  128  ft.  Concrete  ap- 
proaches,  CO  ft.  each.  Required  to  remove 
present  wood  approaches,  wood  stringers  and 
flooring;  place  new  (1  in  I  beams,  stringers 
and  ri— in.  creosoted  flooring,  on  128-ft.  span; 
li  ft,  roadway.  I'.uild  new  reinforced  con- 
erete  approaches,  li"  ft.  each,  with  III  ft.  road- 
way. Ksliniatcd  amount  of  concrete  in  ap- 
proaches, 1(17  (U.  \ds  ;  reinforcing  steel,  .'10, 
7911  lbs  Nearest  railroad  station,  Mendon,  on 
the  C,  B,  K'  O..  IMi  miles   Material  will  prob 


ably  have  to  be  shipped  in.  Some  gravel  in 
creek  near  bridge.  Two  separate  bids  will  be 
required,  one  for  concrete  approaches,  the 
other  for  steel  joists  and  creosoted  wood  floor- 
ing. Work  to  be  completed  on  or  before  De- 
cember 1,  1911.  More  detailed  information 
may  be  had  by  an  examination  of  the  plans 
and  specifications  prepared  by  the  Illinois 
Highway  Commission,  which  may  be  seen  at 
the  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway  Commission,  Springfield,  111. 

®The  contract  for  the  construction  of  a  36- 
ft.  span  reinforced  concrete  bridge  with  16-ft. 
roadway  was  awarded  to  John  Devere,  Kan- 
kakee, 111.,  at  $1,240.  Bids  were  opened  Aug. 
11  at  the  town  hall,  Peotone,  111. 

®Thc  contract  for  the  construction  of  a 
bridge  about  2  miles  east  of  O'Fallon,  111.,  near 
the  Baltimore  &  Southwestern  R.  R.  has  been 
let  to  the  Stites  Steel  Bridge  &  Concrete  Co., 
1241  W.  Kings  Highway,  St.  Louis.  Mo 

®C.  A.  Wever  &  Son,  Clayton,  111.,  has  been 
awarded  the  contract  at  $950  for  con- 
structing a  reinforced  concrete  bridge  for 
Clavton  Township.  Bids  were  opened  Aug. 
26. 

®Bids  were  opened  Aug.  23  for  the  con- 
struction of  a  reinforced  concrete  bridge  in 
P.ciTeman  Township.  'The  contract  was  lei 
to  W.  H.  Shons,  Freeport,  111.,  at  $2,089. 

Indiana. 

»I«l!i(ls  will  be  received  until  2  p.  in.,  Sept. 
hi.  In  Hoard  of  Parke  (."ounty  Commission- 
ers, Rockville,  hid.,  for  the  construction  of  a 
'_'(>  ft.  reinforced  concrete  bridge  at  Brown 
l  ord     I.  T    T'Klei   is  County  Auditor, 

•{•Bids  will  Te  received  until  10  a.  in.,  Sept. 
7  by  Hoard  of  l.al'orle  ("ounty  Commission- 
ers. LaPorte,  fnd.,  for  the  construction  of  a 
bridge  over  K  mkakec  River  on  the  county 
line;  also  concrete  arch  in  New  llurham 
township,    l'\   \    llausheer  is  Countv  \uditor. 


»I«  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently. 
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»J- Bids  will  be  received  until  2  p.  m.,  Sept. 
5,  by  Board  of  Pike  County  Commissioners, 
St.  Petersburg,  Ind.,  for  the  construction  of 
eight  bridges.    J.  D.  Gray  is  County  Auditor. 

•$»Bids  will  be  received  until  ]  :30  p.  m., 
Sept.  5,  by  Board  of  Parke  County  Commis- 
sioners, Rockville,  Ind.,  for  the  repair  of 
certain  bridges.  J.  E.  Elder  is  County  Audi- 
tor. 

•{•Rids  will  be  received  until  1  p.  m.,  Sept. 
4,  by  Board  of  Boone  County  Commissioners, 
Lebanon,  Tnd.,  for  the  construction  or  repair 
of  four  bridges.  B.  F.  Herdrich  is  County 
Auditor. 

®The  Board  of  County  Commissioners,  In- 
dianapolis, Ind.,  has  awarded  the  contract  for 
the  construction  of  the  bridge  over  Little 
Eagle  Creek,  in  West  Washington  St.,  to  the 
Reliable  Construction  Co.,  at  $22,366. 

Iowa. 

It  has  been  announced  by  C.  D.  Cass,  Gen- 
eral Manager  of  the  Waterloo,  Cedar  Falls 
&  Northern  Ry.  Co.,  that  the  company  will 
build  a  concrete  arch  bridge  over  the  Cedar 
River  at  Sans  Souci  Park,  Waterloo,  la.,  in 
1912. 

Kansas. 

•{•Rids  will  be  received  until  10  a.  m.,  Sept. 
11.  by  Board  of  Wyandotte  County  Commis- 
sioners, Kansas  City,  Kan.,  for  the  recon- 
struction of  the  James  St.  Bridge  over  the 
Kansas  River.  Plans  and  specifications  are 
on  file  with  Frank  M.  Holcomb,  County  Clerk. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Sept.  6,  by  G.  E.  Strauchon,  City  Clerk, 
Ottawa,  Kan.,  for  the  construction  of  a  re- 
inforced concrete  culvert  over  Park  Creek  on 
Cedar  St.  The  work  will  include  approxi- 
mately 84  cu.  yds.  of  1:2:4  concrete. 

Commissioners  of  Kansas  City,  Kan.,  have 
rejected  the  plans  and  specifications  prepared 
by  the  Missouri  Pacific  and  Rock  Island  Rail- 
ways for  the  construction  of  a  steel  viaduct 
1,600  ft.  long  and  20  ft.  wide  at  Mill  St.  City 
Engineer  has  been  instructed  to  prepare  plans 
for  a  concrete  structure,  and  they  will  be  pre- 
sented to  the  railways  Sept.  18. 

Commissioners  of  Wyandotte  County  at 
Kansas  City,  Kan.,  have  adopted  the  plans 
for  the  lengthening  of  the  James  St.  bridge 
and  bids  for  the  work  will  be  advertised  at 
once.  The  structure,  which  will  be  lengthened 
to  734  ft.,  will  require  another  span. 

Arrangements  have  been  made  by  the  offi- 
cials of  the  Missouri  Pacific  Ry.  for  the  con- 
struction of  a  new  steel  bridge  over  the 
Shunganunga  south  of  Topeka,  Kan.  The 
new  structure  will  be  erected  about  300  ft. 
south  of  the  present  wooden  structure,  which 
the  railway  company  has  used  for  a  long  time. 
The  bridge  will  be  82  ft.  long  and  will  have 
two  28-ft.  approaches,  with  20-ft.  open  steel 
span. 

Louisiana. 

®The  Police  Jury,  Natchitoches,  La.,  on 
Aug.  14  awarded  the  contract  for  the  con- 
struction of  three  bridges  to  Boydstan  & 
Quinn  at  $4,450.  Two  of  the  structures  are 
in  Ward  Ten,  one  across  Bayou  Derboune  and 
another  across  Little  River,  and  the  third  in 
Ward  Nine,  across  Kisatchie  Bayou,  near 
Cypress. 

Advices  from  Schriver,  La.,  state  that  the 
Southern  Pacific  Ry.  is  making  preparations 
for  the  construction  of  a  bridge  across  Bayou 
Terrebonne  at  that  place  for  the  accommoda- 
tion of  the  Upper  Terrebonne  Drainage  Dis- 
trict Dredge. 

Plans  and  specifications  for  the  bascule 
bridge  over  the  Old  Basin  Canal  on  the  line 
of  Hagan  Ave.,  New  Orleans,  La.,  are  now 
in  course  of  preparation,  and  bids  for  the 
work  will  be  asked  for  soon  by  the  Comp- 
troller. W.  J.  Hardee  is  City  Engineer  and 
T.  L.  Willis  is  Principal  Ass't.  Engineer. 

Michigan. 

®The  contract  for  the  construction  of  two 
40-ft.  span  reinforced  concrete  bridges  at  Iron 
Mountain,  Mich.,  has  been  awarded  to  the 
Illinois  Bridge  Co..  Chicago,  111.,  at  $3,477. 
Bids  for  the  work  were  opened  Aug.  19. 


Minnesota. 

®The  contract  for  the  construction  of  con- 
crete bridge  with  cement  abutments,  floor  and 
steel  I  beams  under  floor,  has  been  awarded 
to  C.  S.  Erickson,  Mankato,  Minn.,  at  $1,150. 
Bids  were  opened  at  Kasota,  Minn.,  Aug.  9. 

®The  contract  for  the  construction  of  the 
reinforced  concrete  bridge  and  dam  at  Albert 
Lea,  Minn.,  has  been  awarded  to  the  Marsh 
Engineering  Co.,  Des  Moines,  la.,  at  $25,474. 
Other  bids  received  for  the  work  were  St. 
James  Tile  Mfg.  Co.,  St.  James,  Minn.,  $28,- 
500 ;  J.  W.  Turner  Improvement  Co.,  Des 
Moines,  la.,  $26,900.  William  Barneck  is  City 
Engineer.    Bids  were  opened  Aug.  21. 

Plans  have  been  completed  by  Oscar  Claus- 
sen,  City  Engineer,  St.  Paul,  Minn.,  for  the 
construction  of  the  proposed  bridge  over  the 
Great  Northern  tracks  at  Lexington  Ave.  The 
drawings  were  referred  to  the  Committee  on 
Streets. 

Mississippi. 

•J«Rids  will  be  received  until  2  p.  m.,  Sept. 
4,  by  County  Board,  Monticello,  Miss.,  for 
the  construction  of  a  steel  bridge  across  Fair 
River  on  Rockport  road  near  Wanilla,  Miss. 
W.  H.  Speights  is  Clerk. 

The  Board  of  Supervisors  and  City  Coun- 
cil, Vicksburg,  Miss.,  on  Aug.  23  reached  an 
agreement  whereby  a  large  reinforced  con- 
crete bridge  will  be  constructed  over  Glass 
Bavou,  a  short  distance  north  of  the  city,  es- 
timated to  cost  $13,000. 

Nebraska. 

Commissioners  of  Red  Willow  County  have 
applied  to  the  State  Engineer,  D.  D.  Price,  at 
Lincoln,  Neb.,  for  State  aid  in  constructing  a 
300-ft.  bridge  over  the  Republican  River.  The 
cost  of  the  improvement  is  estimated  at  $9,- 
000. 

®Bids  were  opened  Aug.  16  by  L.  L.  Shat- 
tuck,  County  Clerk,  Nelson,  Neb.,  for  the 
construction  and  repairing  of  all  wood  and 
steel  bridges  in  Muckolls  County  for  the  en- 
suing year.  The  contract  was  let  to  the 
Standard  Bridge  Co.,  Omaha,  Neb. 

Nevada. 

®The  contract  for  the  superstructure,  abut- 
ments, wings,  etc.,  for  a  steel  bridge  over  the 
Truckee  River  at  Glendale  Crossing,  near 
Reno,  Nev.,  has  been  awarded  by  the  Board 
of  County  Commissioners  to  E.  W.  Appleby, 
representing  the  Canton  Bridge  Co.,  at  $10,- 
530.    W.  A.  Fogg  is  County  Clerk,  Reno,  Nev. 

New  Jersey. 

•{•Rids  will  be  received  until  10:30  a.  m., 
Sept.  7  (readvertisement  of  bids),  by  Board 
of  Freeholders,  Camden,  N.  J.,  for  the  con- 
struction of  a  gravel  road  from  Biggsboro  to 
Berlin  a  distance  of  nearly  3  miles.  The  fol- 
lowing quantities  are  included  in  the  work : 
8,006  cu.  yds.  of  compact  gravel;  1,000  ft.  of 
underdraining;  12,194  cu.  yds.  of  excavation; 
533%  sq.  yds.,  more  or  less,  vitrified  block 
gutters.  A  certified  check  in  the  sum  of 
$1,000. 

New  York. 

•{•Rids  will  be  received  until  10  a.  m.,  Sept. 
11,  by  Board  of  Supervisors.  White  Plains. 
N.  Y.,  for  the  widening  of  the  masonry 
bridge  over  the  Byram  River  at  Port  Chester. 

A  special  election  will  be  held  at  Salisbury, 
N.  Y.,  shortly  to  vote  on  the  question  of  ap- 
propriating about  $8,000  for  the  erection  of 
new  bridges  to  replace  two  covered  structures 
now  spanning  Spruce  Creek.  One  of  the 
proposed  bridges  would  be  built  near  the 
Moore  mill  at  the  entrance  to  Salisbury  Cen- 
ter via  the  road  from  this  village  and  the 
other  would  be  on  the  highway  between  Salis- 
bury Center  and  Salisbury  Corners. 

Two  bids  were  received  Aug.  14  by  J.  J. 
Halloran,  Board  of  Contract  and  Supply,  Sy- 
racuse, N.  Y.,  for  the  rebuilding  and  paving 
of  a  bridge  over  Onondaga  Creek  at  West 
Jefferson  St.,  as  follows :  Miller,  Raleigh 
&  Co.,  $5,535;  C.  T.  Hookwav  Construction 
Co.,  $6,781. 

A  commission  has  been  appointed,  of  which 
C.  E.  Buckholz  is  Chairman,  to  make  an  ex- 


tended investigation  of  the  bridge  situation  in 
Watertown,  N.  Y.  Possibilities  at  each  avail- 
able point  will  be  considered,  plans  formulated 
and  estimates  of  the  cost  made.  It  has  not 
been  decided  as  yet  whether  a  steel  or  con- 
crete structure  will  be  built  across  the  Black 
River  in  that  town. 

Ohio. 

•{•Rids  will  be  received  shortly  by  City  of 
Springfield,  O.,  for  the  construction  of  a  re- 
inforced concrete  bridge  across  the  ditch  on 
West  Court  St.,  near  Russell  St.  The  cost 
of  the  work  will  be  about  $3,500. 

•{•Bids  will  be  received  until  1  p.  m.,  Sept. 
11,  by  Board  of  County  Commissioners,  War- 
ren, O.,  for  the  necessary  labor  and  material 
for  the  construction  of  a  bridge  superstructure 
at  Park  Ave.  Bids  received  on  low  truss  and 
through  plate  girder  bridge.  Extreme  length. 
38  ft.  6  in.;  width  of  roadway,  20  ft.  clear; 
2  sidewalks,  each  4  ft.  clear.  Live  load  15-ton 
road  roller,  or  125  pounds  per  sq.  ft.  Factor 
of  safety,  4.  Plans  on  file.  Other  plans  sub- 
mitted. Proposals  must  be  accompanied  by  a 
certified  check  for  $200  payable  to  Fred  T. 
Stone,  County  Auditor. 

•{•Rids  will  be  received  until  Sept.  7,  by 
Board  of  Summitt  County  Commissioners, 
Akron,  O.,  for  the  construction  of  a  new 
bridge  over  Wol  Creek  on  Wooster  road,  at 
Barberton.  The  cost  of  the  structure  is  esti- 
mated at  $6,500. 

®The  contract  for  the  construction  of  the 
sub  and  superstructure  of  the  bridge  over 
Tallawanda  Creek  has  been  let  by  J.  E.  Brate, 
County  Auditor,  Hamilton,  O.,  to  the  Ore- 
gonia  Bridge  Co.,  Lebanon,  O.,  at  $9,600. 

®The  contract  for  the  construction  of  the 
new  bridge  over  the  canal  at  Grand  Blvd. 
in  East  Hamilton,  O.,  was  awarded  to  A.  S. 
Fox  Co.,  Dayton,  O..  at  $7,562. 

Plans  have  been  ordered  prepared  by  City 
Engineer  F.  S.  Shipley,  Cincinnati,  O.,  for  re- 
pairs necessarv  to  the  Fern  St.  bridge,  to 
three  culverts  in  Reading  road  north  of  Sher- 
man Ave.,  and  on  t'^e  canal  bridges  at  Syca- 
more, Vine,  Race  and  Twelfth  Sts.  These 
bridges  will  be  the  first  ones  repaired  with 
the  funds  to  be  received  from  the  $21,000 
bond  issue  authorized  by  Council.  The  Fern 
St.  bridge  repairs,  which  comprise  a  new  con- 
crete superstructure,  with  an  asphalt  flooring, 
will  cost  about  $9,000.  The  three  culverts  in 
Reading  road  will  cost  about  $2,500  each  and 
the  improvements  to  the  four  canal  bridges 
will  aggregate  about  $3,000. 

Oklahoma. 

Board  of  Lincoln  County  Commissioners, 
at  Chandler,  Okla.,  have  under  consideration 
the  issuance  of  $300,000  worth  of  bridge  bonds 
for  the  purpose  of  building  all  steel  and  con- 
crete bridges  throughout  the  county. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon.  Sept.  1. 
by  Board  of  Beaver  County  Commissioners, 
Reaver,  Pa.,  for  the  construction  of  a  rein- 
forced concrete  bridge  over  King's  Creek,  in 
the  township  of  Hanover,  County  of  Beaver. 
All  bids  must  be  accomnanied  by  a  check  for 
$100.    G.  W.  Sweeney  is  Clerk. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
6,  by  A.  L.  Rhoads,  County  Controller.  Read- 
ing, Pa.,  for  the  construction  of  a  reinforced 
concrete  bridge  in  the  borough  of  Tepton, 
Berks  County,  Pa.,  over  Toad  Creek.  Plans 
and  specifications  are  on  file  with  the  County 
Engineer  at  Reading,  Pa. 

•{•Bids  will  be  received  until  noon,  Sept.  I. 
by  Board  of  County  Commissioners,  West 
Chester,  Pa.,  for  building  a  stone  arch  bridge 
and  the  approaches  for  same,  to  be  located 
near  Lenape  Station  in  Birmingham  town- 
ship.   Vinton  Philips  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Sept.  12, 
by  Water  Committee.  Lancaster,  Pa.,  for  the 
furnishing  of  the  necessarv  labor  and  mate- 
rial for  the  construction  of  a  three-span 
bridge,  two  spans  being  82  ft.  and  the  third 
34  ft.  in  length.    J.  A.  Leinbach  is  Clerk. 

•J«Bids  will  be  received  until  Sept.  11,  by 
Board  of  County  Commissioners.  Carlisle, 
Pa.,  for  the  construction  of  two  double-span 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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concrete  bridges.  Each  span  is  to  be  53  ft. 
long.  C.  A.  Bingham,  Carlisle,  Pa.,  is  County 
Engineer. 

®The  contract  for  the  construction  of  two 
concrete  arch  bridges  has  been  let  by  the 
Board  of  County  Commissioners,  Harrisburg, 
Pa.,  to  Stucker  Bros,  and  Ferro  Concrete  Co.. 
Harrisburg,  Pa.,  at  $2,980  and  $2,495  respec- 
tively. 

®The  Common  Council  of  Harrisburg,  Pa., 
on  Aug.  15  approved  the  contract  with 
Stucker  Bros,  for  the  construction  of  the 
steel  girder  bridge  over  the  Philadelphia  & 
Reading  Ry.  at  13th  St. 

®The  Board  of  County  Commissioners, 
Reading,  Pa.,  awarded  the  contract  for  the 
construction  of  a  small  one-slab  concrete  road 
bridge  to  the  Reading  Contracting  Co.  at 
$980.  Other  bidders  were:  D.  H.  Wamsher, 
$2,050;  Fehr  &  O'Rourke.  $983.13;  James 
Matz.  $1,169.75;  Nelson  Meredith  Company, 
$1,144;  Willauer  &  Co.,  $1,275.64. 

®The  contract  for  the  construction  of 
Bridge  No.  1,  Oakwood  Run,  was  let  by  the 
Allegheny  Countv  officials  at  Pittsburg,  Pa., 
to  M.  O.  Hagan  &  T.  McLaughlin,  at  $24,791. 
Other  bids  received  by  R.  J.  Cunningham, 
Countv  Controller,  on  Aug.  11,  are  as  fol- 
lows: A.  F.  Abel.  $42,937;  Reinforced  Con- 
crete Const.  Co.,  $31,862;  Lewis  &  Wood. 
$40,019;  C.  M.  Driver.  $34,224;  C.  M.  Neeld 
Const.  Co.,  $34,139;  Friday  Contracting  Co., 
$31,931;  Acme  Paving  &  Contracting  Co., 
$43,423. 

®The  Allegheny  County  Officials  at  Pitts- 
burg, Pa.,  awarded  the  contract  for  the  con- 
struction of  the  Bridge  No.  1.  Guv's  Run,  to 
McLaughlin  Contracting  Co..  at  $1,800.  Other 
bids  received  Aug.  11,  by  R.  J.  Cunningham, 
Countv  Controller,  are  as  follows :  Nelson- 
Mervdith  Co.,  $3,530;  Reinforced  Concrete 
Constructing  Co.,  $2,386;  Jerry  L.  Poli,  $2,- 
077;  C.  M.  Neeld  Const.  Co.,  $2,281. 

®Jerry  L.  Poli  at  $430,  was  awarded  the 
contract  for  the  construction  of  concrete  side- 
walk floor  on  Bridge  No.  4,  Chartier's  Creek, 
in  Allegheny  County,  Pa.  Other  bidders 
were  Wadsworth  Stone  &  Paving  Co.,  $570, 
and  C.  M.  Neeld  Const.  Co.  $690.  Bids  were 
opened  by  R.  J.  Cunningham,  County  Con- 
troller, Aug.  11. 

®Board  of  North  Hampton  County  Com- 
missioners, Easton,  Pa.,  on  Aug.  11,  awarded 
the  contract  for  the  erection  of  a  reinforced 
concrete  highway  bridge  over  Martin's  Creek 
in  Upper  Mt.  Bethel  Township,  1  mile  north- 
west of  Johnsonville,  known  as  Bridge  No. 
47,  to  the  Pascoe  Construction  Co.,  Easton, 
Pa.,  at  $1,911.  The  following  were  the  bids 
received    for    the    erection    of    the    bridge : 


Bushkill  Quarry  &  Construction  Co.,  Easton, 
$2,247.50;  Frank  Mclnerney,  Easton,  $1,948; 
Pascoe  Construction  Co.,  Easton,  $1,911;  P. 

B.  Monohan,  Easton,  $1,997;  Samuel  Goil, 
Bangor,  $2,200. 

After  the  inspection  of  the  site  of  the  old 
bridge  over  the  Muddy  Creek  at  Laurel,  Pa., 
the  County  Commissioners  and  W.  R.  Smith, 
York,  Pa.,  County  Engineer,  decided  that 
providing  the  old  structure,  which  was  swent 
down  the  stream  about  300  ft.,  is  not  too 
badly  damaged,  it  will  be  replaced  on  new 
foundations.  Otherwise  a  new  concrete 
bridge  will  be  installed. 

The  following  bids  were  received  by  De- 
partment of  Public  Works,  Pittsburg,  Pa.,  for 
the  steel  work  of  the  new  Point  bridge :  Mc- 
Clintic-Marshall  Co.,  $353,000;  Pennsylvania 
Steel  Co.,  $370,000;  Fort  Pitt  Bridge  Co., 
$338,434;  American  Bridge  Co.,  $297,792.  The 
contract  for  the  Atherton  Ave.  bridge  has  not 
yet  been  let.  C.  M.  Driver  at  $91,370,  was  low 
bidder  for  the  work. 

South  Carolina. 

®Board  of  Lancaster  County  Commission- 
ers, Lancaster,  S.  C,  has  awarded  the  con- 
tract for  the  construction  of  a  reinforced  con- 
crete bridge  over  the  Lynche  Creek  on  the 
public  road  leading  from  Kershaw  to  Taxa- 
haw,  to  C.  W.  Requarth  Co.,  Lancaster,  S. 

C,  at  $3,850.  The  structure  will  be  70  ft.  long 
and  18  ft.  wide. 

®The  contract  for  the  construction  of  rein- 
forced concrete  bridges  over  Rocky  Branch 
in  the  City  of  Columbia.  S.  C,  was  let  to 
Columbia  Concrete  Co.,  Columbia,  S.  C,  at 
$3,460.  The  work  will  include  1  structure 
30-ft.  roadway  and  16-ft.  span,  and  another 
with  24-ft.  roadway  and  16-ft.  span.  John 
McNeal  is  City  Engineer.  Bids  were  opened 
Aug.  17. 

Texas. 

»J»Bids  will  be  received  until  noon,  Sept.  11, 
by  J.  W.  Munson,  County  Judge,  Brazoria 
County,  Angleton,  Tex.,  for  the  construction 
of  a  wooden  bridge  with  draw  across  the 
Chocolate,  %-mile  below  the  Brownsville  R. 
R.  bridge  near  Liverpool.  Bids  must  be  ac- 
companied by  a  certified  check  for  $200. 
Plans  and  specifications  may  be  had  upon  ap- 
plication to  M.  L.  Drake,  County  Commis- 
sioner, Alvin,  Texas. 

©Commissioners'  Court  of  Haskell  County, 
Haskell.  Texas,  has  awarded  a  contract  to 
Austin  Bros,  of  Dallas,  Texas,  and  Atlanta, 
Ga.,  for  building  two  steel  bridges  across  the 
Brazos  River,  in  the  western  part  of  Haskell 
County,  at  a  total  cost  of  $16,012.46.    One  of 


the  bridges  will  be  west  of  the  town  of  Rule. 
It  will  have  10  spans  of  75  ft.  each.  The 
other  will  be  west  of  Sagerton  and  will  have 
6  spans  of  75  ft.  each. 

Residents  of  the  Sixth  Ward'  have  applied 
to  the  City  Commissioners,  Fort  Worth, 
Texas.,  for  the  construction  of  a  subway  un- 
der the  Texas  &  Pacific  yards  and  tracks  at 
Lipscomb  St.  connecting  with  Lamar  St.  The 
Commissioners  have  also  been  asked  to  ex- 
tend the  viaduct  at  Allen  Ave.  over  the  Hous- 
ton &  Texas  Central  and  Missouri,  Kansas  & 
Texas  on  over  the  tracks  of  the  Santa  Fe  Sys- 
tem. 

Virginia. 

The  Ground  Squirrel  bridge  in  Ashland 
District,  Hanover  County,  Va.,  was  recently 
taken  down  and  a  new  steel  bridge  will  be 
built  to  replace  it.  W.  C.  Saunders  is  Super- 
visor of  the  Ashland  District.  Hanover,  Va., 
is  County  Seat. 

Representatives  of  the  citizens  of  Fairfax 
County  are  asking  the  Commissioners  of 
Fairfax,  Va.,  to  construct  a  modern  steel 
bridge  at  Telegraph  Crossing.  The  cost  of 
the  work  is  estimated  at  $54,000.  A  resolu- 
tion was  offered  at  a  meeting  of  the  Board 
of  Supervisors  providing  that  an  appropria- 
tion of  $10,000  be  made  as  the  county's  share 
of  the  cost,  leaving  the  railroads  to  pav  $22,- 
000  each. 

Washington. 

It  has  been  announced  by  Commissioner 
T.  C.  Fleming,  at  Index,  Wash.,  that  a  new 
bridge  will  be  built  over  the  river  at  that 
place  in  a  short  time. 

It  is  reported  that  the  Oregon-Washing- 
ton Railroad  &  Navigation  Co.  has  under  con- 
sideration the  removal  of  the  oile  trestle  over 
the  South  Palouse  River  in  Pullman,  Wash., 
and  the  construction  of  a  new  steel  or  con- 
crete bridge  at  that  point.  H.  Donley,  Spo- 
kane, Wash.,  is  Superintendent  of  Bridges 
and  Buildings  of  the  company. 

Wisconsin. 

®Advices  from  Hudson,  Wis.,  state  that 
the  contract  for  the  construction  of  the  bridge 
over  the  Lake  St.  Croix  at  that  place  has 
been  awarded  to  the  Central  States  Bridge 
Co.,  Indianapolis,  Ind.,  at  $29,000.  Work  on 
the  substructure  will  be  started  at  once. 
Canada. 

®The  contract  for  constructing  the  rein- 
forced concrete  bridge  for  the  city  of  Berlin, 
Ont.,  has  been  awarded  to  Clemens  &  Pipe, 
Berlin,  Ont.,  at  $933.  Bids  were  opened  Aug. 
17. 
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Colorado. 

®Advices  from  Greeley  state  that  E.  C. 
Janson  and  F.  J.  Loesch  have  been  awarded 
the  contract  for  building  a  ditch  from  the 
west  portal  of  the  Laramie-Poudre  tunnel  to 
Laramie  River,  to  cost  $30,000. 

Illinois. 

ORobert  Shannon,  Jolict,  111.,  has  been 
awarded  the  contract  at  20  cts.  per  cu.  yd., 
for  earth  excavation  and  at  $1.22  per  cu.  yd. 
for  rock  excavation  for  the  construction  of  a 
drainage  system  for  the  Raymond  Drainage 
District,  bids  for  which  were  opened  Aug. 
21,  at  office  of  Robert  D.  Gregg,  Engineer, 
Kankakee.  The  work  includes  Main  Open 
Ditrli  5,000  lin.  ft.,  14  ft.  base— slope  1  to  1 ; 
1,900  lin.  ft.,  12  ft.  base— slope  1  to  1 ;  4,100 
lin.  ft.,  10  ft.  base— slope  1  to  1 ;  4,000  lin. 
ft.,  H  ft.  base— slope  1  to  1 ;  1,600  lin.  ft.,  0 
ft.  base  slope  1  to  1.  Vandcrwatcr  Branch — 
Open  Ditch:  2,700  lin.  ft.,  6  ft.  base  slope 
1  to  1  ;  6,900  I'",  ft-.  4  ft.  base— slope  1  to  1. 
Tib:  Main:  1,900  1m  ft.,  16  No.  I  shale  drain 
nl.  ;  l.ioo  lin  ft,  15  No.  1  shale  drain  tile; 
1,100  lin.  ft.,  12  No.  1  shale  drain  tile. 


Indiana. 

•J«I>ids  will  be  received  until  10  a.  m.,  Sept. 
2,  by  C.  C.  Ernst,  Superintendent  of  Con- 
struction, at  the  office  of  the  Adams  County 
Surveyor,  Decatur,  Ind.,  for  the  construction 
of  the  Berger  ditch,  including  16  sections. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
5,  by  M.  F.  Madden,  County  Surveyor,  Da- 
viess County,  Washington,  Ind.,  for  the  con- 
struction of  the  Wycoff  drain. 

©Advices  from  Montpelier  state  that  the 
contract  for  the  construction  of  the  Vance 
ditch  in  Jackson  Township  has  been  let  to 
C.  II.  Croningcr,  at  $1,700. 

Iowa. 

•J«P.i<ls  will  be  received  until  3  p.  m.,  Sept. 
12,  by  Board  of  Page  County  Supervisors, 
Clarinda,  la.,  for  the  construction  of  a  new 
channel  for  the  West  Nodaway  River  in 
Drainage  District  No.  5.  The  entire  length  of 
the  proposed  new  channel,  viz.,  from  .station 
0  to  station  C57  is  65,700  ft,  of  which  ap- 
proximately 51,000  ft.  arc  to  In-  excavated 
and  about  11,700  ft.  arc  in  the  present  chan- 
nel of  the  West  Nodaway  Kivcr.  The  width 
of  tin-  bottom  of  the  new  channel  is  to  lie 


20  ft.;  average  depth,  15.91  ft.;  maximum 
depth,  21.00  ft.;  slide  slopes,  Ms  horizontal  to 
one  vertical ;  berm  to  be  8  ft.  wide.  The 
total  amount  of  excavation  is  estimated  to  be 
848,398  cu.  yds.,  supposed  to  be  all  earth, 
consisting  of  loam,  silt  and  clay.  Part  of  the 
right  of  way,  which  is  100  ft.  wide,  is  covered 
with  timber  and  must  be  cleared  by  the  con- 
tractor. The  entire  work  will  be  let  in  one 
section  designated  as  section  No.  1.  The 
starting  point  is  about  2%  miles  from  Vil- 
lisca,  la.,  on  the  main  line  of  the  C,  B.  & 
Q.  R.  R.,  with  a  good  wagon  road  thereto. 
The  date  for  beginning  the  work  is  fixed  at 
not  later  than  Pec.  1st,  1911,  and  the  date  for 
completing  the  work  is  fixed  at  not  later  than 
September  1st,  1913.  A.  S.  Van  Sandt  is 
Knginecr  in  Charge  and  C.  W.  Duke  is  Coun- 
ty Auditor. 

All  bids  received  Aug.  22  by  J.  L.  Hanra- 
han,  County  Auditor,  Fort  Dodge,  la.,  for 
the  construction  of  Webster-Boone-Greene 
joint  drain  No.  110-77-2  were  rejected.  The 
estimated  cost  of  the  drain  was  $29,220. 
Louisiana. 

•J-Diils  will  be  received  until  1  p.  m.,  Sept. 
■I,  at  the  office  of  the  Board  of  State  EngU 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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neers,  Room  213,  New  Orleans  Court  Bldg., 
New  Orleans,  La.,  for  the  construction  of  the 
following  levee  work  on  the  Mississippi  River, 
in  Louisiana  :  Biggs  Levee  ;  Madison  Parish  ; 
raising  and  enlarging ;  contents,  about  90,000 
cu.  yds. ;  deposit  required,  $300 ;  bond  re- 
quired, $4,500.  Reid  Levee;  Madison  Parish; 
raising  and  enlarging;  contents,  about  75,000 
cu.  vds. ;  deposit  required,  $260  ;  bond  required, 
$3,750. 

•J*Bids  will  be  received  until  1  p.  m.,  Sept. 
4,  at  the  office  of  the  Board  of  State  Engi- 
neers, Rooms  213-215,  New  Orleans  Court 
Bldg.,  New  Orleans,  La.,  for  the  construc- 
tion of  the  following  levee  work  in  Louisiana: 
Kempe  Levee ;  Tensas  Parish ;  Mississippi 
River,  right  bank;  raising  and  enlarging;  con- 
tents, about  60,000  cu.  yds. ;  deposit  required, 
$175 ;  bond  required,  $2,000.  Carolina  Levee : 
Bossier  Parish;  Red  River;  New  Levee;  con- 
tents, about  75,000  cu.  yds. ;  deposit  required, 
$260;  bond  required,  $3,750. 

®The  Orleans  Levee  Board,  New  Orleans, 
La.,  has  awarded  the  contract  for  building  the 
levee  from  Montegut  to  Clouet  St.,  to  Hampton 
Reynolds,  New  Orleans,  at  57.6  cts.  per  cu. 
yd.  The  levee  covers  a  stretch  of  1,200  ft. 
and  about  55,000  cu.  yds.  of  dirt  will  be  re- 
quired. The  other  bidders  were :  The  Hercu- 
les Co.,  Ltd.,  93Vz  cts.  per  cu.  yd.;  Thomas 
Egan,  87  cts. ;  General  Contracting  Co.,  73.3 
cts. ;  Standard  Contracting  &  Paving  Co.,  84 
cts.,  and  W.  M.  Wren,  80  cts. 

®Bids  were  received  Aug.  21  at  office  of 
the  Board  of  State  Engineers,  213  New  Or- 
leans Court  Bldg.,  New  Orleans,  for  levee 
work  on  the  Mississippi  River  in  Louisiana ; 
contracts  being  awarded  as  indicated :  5th 
Louisiana  Levee  District — Delta  to  Martin 
Levee ;  Madison  Parish ;  raising  and  enlarg- 
ing; contents,  about  105,000  cu.  yds.:  Sinnan 
&  Bobbitt,  Baton  Rouge,  La.,  at  17.69c  per 
cu.  yd.  Martin  Levee ;  Madison  Parish ;  rais- 
ing and  enlarging;  contents,  about  43,000  cu. 
yds. :  Sinnan  &  Bobbitt,  Baton  Rouge,  La., 
at  29.99c  per  cu.  yd.  Biggs  Levee;  Madison 
Parish;  raising  and  enlarging;  contents,  about 
90,000  cu.  yds.  Proposals  rejected;  readver- 
tised until  Sept.  4.  Reid  Levee;  Madison 
Parish;  raising  and  enlarging;  contents,  about 
75,000  cu.  yds.  Proposals  rejected;  readver- 
tised  until  Sept.  4.  Hodges  Levee;  Madison 
Parish;  raising  and  enlarging;  contents;  about 
55,000  cu.  yds. :  Clark  &  Harris,  Natchez, 
Miss.,  at  23.40c  per  cu.  yd.  Diamond  Island 
Levee;  Madison  Parish;  enlarging;  contents, 
about  90,000  cu.  yds. :  Donovan  &  Daley,  Lake 
Providence,  La.,  at  28c  per  cu.  yd.  Kempe 
Levee;  Tensas  Parish;  raising  and  enlarging; 
contents,  about  40,000  cu.  yds.  Proposals  re- 
jected; readvertised  until  Sot.  4.  Lafourche 
Levee  District — Parish  line  to  Belle  Chasse 
Levee;  Plaquemines  Parish;  Right  Bank; 
raisin?  and  enlarging;  contents,  about  100,000 
cu.  yds. ;  Hercules  Co.,  Ltd.,  Room  1007,  Hi- 
bernia  Bldg.,  New  Orleans,  at  2.07  per  cu.  yd. 
Grand  Prairie  Levee  District — Church  to 
Pinaud  Levee ;  Plaquemines  Parish,  Left 
Bank;  raising  and  enlarging  and  revetment; 
earthwork,  about  25,000  cu.  yds. ;  length  of 
revetment,  about  2,500  ft.:  Schayot  &  Med- 
ers,  Point  a  la  Hacheda,  at  17.85c  per  cu.  yd., 
and  $1.15  per  lin.  ft.  of  revt.  Waltzer  Levee; 
Plaquemines  Parish,  Left  Bank,  New  Levee; 
contents,  about  25,000  cu.  yds.:  M.  Cullen, 
Fort  St.  Phillip,  La.,  at  13.90c  per  cu.  yd. 
Point  Pleasant  Levee;  Plaquemines  Parish, 
Left  Bank;  enlargement  and  revetment; 
length  of  revetment,  about  7,500  ft.:  Pat  H. 
Lyons,  Nairu,  La.,  at  89c  per  lin.  foot  of 
revetment. 

All  bids  received  Aug.  21  at  the  office  of  the 
Board  of  State  Engineers,  New  Orleans,  La., 
for  constructing  the  Upper  and  Lower  Lucca 
Levees  in  Desha  County,  Ark.,  were  rejected 
and  the  work  readvertised.  The  work  in- 
cludes about  95,000  cu.  yds.  of  levee  construc- 
tion. Geo.  R.  Lacy  &  Co.,  Arkansas  City, 
Ark.,  and  Lowrance  Bros.  &  Co.,  Arkansas 
City,  Ark.,  were  the  bidders. 

The  Texas  &  Pacific  Ry.,  Thos.  Higgins, 
Division  Roadmaster,  New  Orleans,  has  ap- 
plied to  the  Orleans  Levee  Board,  New  Or- 
leans, for  permission  to  raise  the  front  of 


the  property  between  Terpsichore  and  Thalia 
Sts.,  3  ft.,  except  where  transfer  boats  land. 

Minnesota. 

®Bids  as  follows  were  received  Aug.  24  by 
S.  G.  Iverson,  State  Auditor,  St.  Paul,  Minn., 
for  the  construction  of  State  Ditch  No.  95: 
Kohler  Contracting  Co.,  Little  Falls,  Minn., 
10.89  cts.;  E.  D.  Barr,  Pottersville,  Mich.,  9.5 
cts. ;  Forrestal  &  Feyen,  St.  Paul,  Minn.,  9.9 
cts. ;  Tohn  Brogan,  Green  Bay,  Wis.,  8.87  cts. ; 
W.  M.  Sherwood,  Alexandria,  Minn.,  7.97 
cts.;  Walcott  Dredge  Co.,  Lafayette,  Ind.. 
10.25  cts.  W.  M.  Sherwood  was  awarded  the 
contract.  This  work  includes  1,800,000  cu.  yds. 
of  ditch  work,  92  miles  of  road  work,  five 
acres  of  clearing  and  seven  bridges. 

®Mike  Barrett,  Herman,  Minn.,  has  been 
awarded  the  contract  at  $1,569,  for  construct- 
ing County  Ditch  No.  12,  bids  for  which  were 
opened  Aug.  18,  at  office  of  O.  E.  Wold, 
County  Auditor,  Elbow  Lake,  Minn. 

Mississippi. 

®Bids  were  opened  Aug.  18  by  Capt.  J.  A. 
Woodruff,  U.  S.  Engineer,  Vicksburg,  Miss., 
for  constructing  about  960,000  cu.  yds.  of 
levee  work  in  the  Third  District.  Contracts 
for  the  work  were  let  to  Roach  &  Stansell, 
Memphis.  Tenn.,  and  Clark  &  Helgason  Bros., 
Vicksburg,  Miss.,  as  noted  in  our  last  issue. 
The  bids  received  on  the  work  were  as  fol- 
lows: (1)  standing  for  bid  of  Clark  &  Hel- 
gason Bros.,  Vicksburg,  Miss. ;  (2)  for  bid  of 
Martin  Jennings,  Memphis,  Tenn. ;  (3)  for 
bid  of  Roach  &  Stansell,  Memphis;  (4)  for 
bid  of  I.  R.  Bobbitt  &  Co.,  Natchez,  Miss. 


Sec. 

No.    Stations.              Cu.  Yds. 

(1) 

Lower  Yazoo  Levee  District,  Miss. 

Stack  Island  Chute  Levee  (541  L.).* 

1. 

3355-3383  180,000 

$0.16* 

•1. 

3383-3414  180,000 

.16* 

Upper  Tensas  Levee  District,  La. 

Atherton  Levee  (559  R.). 

1. 

2083-2135  150,000 

.134* 

2. 

2135-2190  150,000 

.134* 

~i. 

2190-2254  150,000 

.134* 

4. 

2254-2310  150,000 

.134* 

*A1I  or  none.  tOr  both  at  17.89  cts.  I.  R.  Babbitt 
Atherton  Levee  at  13%  cts.  per  cu.  yd. 


Memphis,  Tenn.  and  Vicinity. 

(regular  correspondence.) 

©Martin  Jennings  and  George  Lowrance 
have  sub-contracted  about  500,000  cu.  yds.  of 
levee  work  from  Roach  &  Stansell  at  Atherton, 
La.,  and  will  begin  operations  at  once. 

®The  result  of  the  United  States  Govern- 
ment levee  letting  held  in  Memphis  Aug.  21 
by  Major  Clarke  S.  Smith,  follows: 

Upper  St.  Francis  District,  mile  37  to  39, 
134,000  cu.  yds.,  to  George  R.  Lacy  &  Co.  of 
Arkansas  City,  Ark.,  at  15.73  cts  per  cu.  yd. 
Lower  St.  Francis  District,  mile  101  to  103, 
123,000  cu.  yds.  Lowrance  Brothers,  Mem- 
phis, Tenn.,  at  16  cts.  per  cu.  yd.  Lower  St. 
Francis  District,  Mile  152  to  154,  102,000  cu. 
yds.  Roach  &  Stansell  of  Memphis,  Tenn.,_at 
17.90  cts.  per  cu.  yd.  White  River  District, 
mile  30  to  32,  107,000  cu.  yds.  Roach  &  Stan- 
sell of  Memphis,  Tenn.,  at  16.80  cts.  per  cu. 
yd.  All  of  the  above  work  is  riverside  en- 
largement with  riverside  borrow.  Work  will 
be  put  up  to  grade  with  8  ft.  crown  and  3  to 
1  slopes.  One  foot  topping  will  be  added  on 
the  8  ft.  crown.  Grubbing  will  be  paid  for  at 
yardage  contract  price,  stump  hole  measure- 
ment. All  the  work  must  be  completed  before 
Dec.  31,  1912.  For  the  benefit  of  prospective 
sub-contractors  we  list  below  a  description  and 
location  of  the  various  contracts.  Mile  37 
to  39  begins  about  six  miles  below  Bird's 
Point,  Mo.,  a  short  distance  below  Brewer's 
Lake  culvert,  where  there  is  a  decided  drop 
in  the  present  grade  of  the  levee  and  extends 
down  stream  about  two  miles  to  a  point  where 
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&  Co.  also  offered  to  take  all  four  sections  of 


Ohio. 

•£»Bids  will  be  received  until  noon,  Sept.  6, 
by  H.  S.  Holton,  Director  of  Public  Service, 
Columbus,  O.,  for  the  construction  of  a  levee 
on  the  east  side  of  the  Scioto  River  upon 
lands  acquired  of  Graves  and  Frisbie,  south 
of  Moler  St.  bridge  for  the  purpose.  David 
Jones  is  Clerk. 

Oklahoma. 

The  Cimarron  Canal  &  Reservoir  Co.  has 
applied  to  the  State  Engineer  for  water  rights 
from  the  Cimarron  River  in  the  county  of 
the  same  name.  The  water  is  to  be  taken  be- 
fore the  stream  reaches  the  Oklahoma  salt 
beds.  Plans  of  the  company  call  for  irrigat- 
ing 120,000  acres  in  Cimarron  County.  Cost 
of  the  canal,  which  is  to  be  100  miles  in 
length,  will  be  $708,701,  and  the  reservoir 
with  a  capacity  of  281,000-acre  feet  of  water 
will  cost  $1,572,001.  The  dam  alone  will  cost 
$1,528,825,  and  it  will  require  five  years  to 
complete  the  plant.  H.  E.  Thompson,  Gar- 
rett, okla..  is  one  of  the  incorporators  of 
the  company. 

Tennessee. 

Bids  were  opened  Aug.  21  by  Major  '  larke 
S.  Smith,  U.  S.  Engineer,  Memphis,  Tenn., 
for  about  500,000  cu.  yds.  of  levee  enlargement 
work.  The  bids  per  cu.  yd.  received  for  the 
work  were  as  follows:  (1)  Upper  St.  Francis 
Levee  District  Sta.,  37-38  to  39-41,  134,000  cu. 
vds. ;  (2)  Lower  St.  Francis  Levee  District, 
Sta.  101-0  to  103-0,  123,000  cu.  yds.;  (3)  Low- 
er St.  Francis  Levee  District,  Sta.  152-45  to 
154-13,  102,000  cu.  yds.;  (4)  White  River 
Levee  District,  Sta.  30-12  to  32-0,  107,000  cu. 
yds. 

R.  L.  Leonard,  Memphis,  Tenn  

George  R.  Lacy  &  Co.,  Arkansas  City.  Ark  

Martin  Jennings.  Memphis,  Tenn  

Roach  &  Stansell,  Memphis,  Tenn  

Lowrance  Bros.  &  Co.,  Memphis,  Tenn  

O.  A.  Gibson  

♦Recommended  for  acceptance. 


there  is  a  decided  raise  in  grade  of  the  present 
levee,  just  about  P.  Field  Bayou.  Norfolk, 
about  V\  mile  above  the  upper  end,  is  the 
nearest  river  landing.  Miles  101  to  103  be- 
gin at  Milepost  101-102  (lower  end  of  the  new 
loop  now  under  construction  by  Roach  &  Stan- 
sell) and  extending  down  the  river  two  miles 
to  mile  post  103-104,  one  mile  above  Golden 
Lake  Landing.  Wilson,  Ark.,  on  the  Frisco, 
is  about  one  mile  from  the  lower  end  of 
proposed  work.  Mile  152  to  154  begins  at  a 
point  4  miles  below  Mound  City,  Ark.,  where 
the  Choctaw  R.  R.  going  west  leaves  the  levee, 
and  extending  down  stream  about  IV2  miles  to 
a  point  where  there  is  a  decided  raise  in  the 
present  levee  grade.  Miles  30  to  32  begin 
just  above  Fair,  Ark.  (30  miles  below 
Helena),  1,200  feet  below  Milepost  30-31,  and 
extending  down  stream  1%  miles  to  Milepost 
32-33.  To  reach  this  proposed  work  take 
steamer  "Kate  Adams"  to  Fair,  Ark. 

As  O.  E.  Gibson  walked  out  of  Major 
Smith's  office,  after  the  letting  on  the  21st, 
he  remarked  to  Pat  McCadden :  "That  sho' 
did  look  like  an  old  time  levee  letting!"  And 
it  did,  too !  It  reminded  one  of  the  good  old 
times  of  levee  building  when  work  was  high 
and  feed  low  and  all  the  contractors  had 
plenty  of  work  and  money  to  burn.  Although 
there  were  only  six  bidders  on  Major  Smith's 
work,  there  was  a  large  number  of  contract- 
ors present,  either  as  interested  spectators  or 
prospective  sub-contractors.  Martin  Jennings 
came  down  from  his  Missouri  work  to  put  in 
a  bid,  while  old  man  Gibson  and  Parker  jour- 
neyed all  the  way  from  Vicksburg  to  see  the 
fun.    All  the  Lowrance  boys  were  present, 
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from  Charlie  down  to  Tate.  And  there  was 
just  no  keeping  Bob  Cheshire  and  Harry  Rod- 
gers  away.  Even  Gene  Richards  temporarily 
left  his  work  to  attend  the  letting,  and  John 
Carey  was  present  for  the  first  time  in  many 
.  years  at  a  government  bidding.  The  spirit  of 
good  fellowship  ran  high  and  as  each  bid  was 
read  out  one  contractor  would  banter  another 
and  so  on  until  the  awards  were  made,  when 
the  losers  shook  hands  with  the  successful 
ones  and  all  went  over  to  the  Peabody  and 
made  merry. 

E.  I.  Rodgers,  formerly  Assistant  Engineer 
for  the  I.  C.  R.  R.  at  New  Orleans,  is  at  pres- 
ent in  the  office  of  the  Chief  Engineer  at 
Chicago  doing  some  special  work.  It  is  thought 
that  as  soon  as  the  I.  C.  begins  any  contracts 
in  Mississippi  "E.  I."  will  be  placed  in  charge, 
he  being  one  of  the  best  field  men  now  in  the 
employ  of  the  above  system. 

R.  P.  Harris  of  Waterproof,  La.,  is  in  the 
market  for  about  100,000  cu.  yds.  of  good  work. 
He  has  an  excellent  outfit  which  he  can  move 
on  any  work  at  once. 

Sam  Walker  is  busily  at  work  on  Memphis 
streets,  grading  and  graveling.  Sam  has  been 
very  successful  this  season  in  landing  some 
beautiful  contracts.  He  has  followed  up  his 
success  by  placing  large  forces  on  the  various 
contracts  and  rushing  them  through  to  early 
completion,  for  as  Sam  holds,  he  always 
wants  to  be  ready  for  other  good  things  that 
may  turn  up. 

T.  J.  Foley,  Assistant  General  Manager  of 
the  Illinois  Central  R.  R.,  with  headquarters 
in  Chicago,  was  a  visitor  last  week  en  route  to 
McComb,  Miss.,  where  he  went  to  settle  a 
mechanics'  strike. 

O.  E.  Gibson,  from  the  vicinity  of  Vioks- 
burg,  attended  Major  Smith's  letting  and  ap- 
peared to  be  in  his  usual  good  spirits.  He  is 
very  much  pleased  with  the  work  his  forces 
are  doing  in  the  Upper  St.  Francis  district. 

Bill  Beach  is  still  with  Roach  &  Stansell  at 
Moore,  Miss.,  where  he  is  helping  put  up  the 
big  dike  with  steam  shovels  in  a  record  time. 
Bill  states  that  there  is  no  doubt  of  the  work 
being  fully  completed  before  next  high  water. 

Lou  McClavey  writes  from  Tiptonville, 
Tenn.,  that  he  will  be  in  the  market  for  some 
new  work  within  two  weeks.  Lou  has  been 
working  on  the  railroad  from  Dyersburg  to 
Jackson,  the  general  contractor  being  Wright 
Bros.  &  Co.  The  branch  line  is  almost  com- 
pleted. 

The  Yazoo  &  Mississippi  R.  R.  will  shortly 
expend  about  $100,000  on  bank  work  in  Mis- 
sissippi within  a  few  weeks,  according  to  a 
very  reliable  report.  The  work  will  be  done 
on  the  Clarkesdale,  Tallahatchie  and  Vicks- 
burg  divisions,  under  the  supervision  of  Gen- 
era) Superintendent  S.  S.  Morris,  Memphis. 

Stanton  Palmer,  vice  president  of  the  Roach- 
Manigan  Paving  Co.,  has  been  in  New  Or- 
leans looking  after  the  interests  of  his  firm 
at  that  place.  What  promises  to.  be  the  ban- 
ner year  in  street  paving  at  that  place  is 
about  to  begin,  according  to  all  reports.  Capt. 
Hardee,  City  Engineer,  has  mapped  out  some 
several  streets  that  he  desires  built  and  no 
doubt  the  citizens  will  adopt  his  report.  New 
Orleans  work  is  done  under  the  front  foot 
assessment  law. 

When  Assistant  General  Manager  Foley  of 
the  I.  C.  was  in  Memphis  last  week  he  sur- 
prised the  citizens  of  this  town  and  made 
the  contractors  look  up  when  he  stated  that 
work  on  the  new  Union  Station,  which  is  to 
be  built  by  his  road,  would  begin  at  once. 
Really,  you  know  that  $2,000,000  I.  C.  station 
at  Memphis  has  become  somewhat  of  a  joke. 
If  one  went  by  reports  the  station  should  have 
been  completed  about  six  months  ago,  but  as 
yet  no  ground  has  been  broken.    Grading  and 


structural  contractors  have  had  their  eye  on 
the  job  for  many  months,  but  Mr.  Foley's 
statement  is  the  only  authentic  word  that  has 
ever  been  given  out.  Chief  Engineer  Bald- 
win, of  course,  could  tell  lots  about  the  new 
station,  but  he  deferred  speaking  until  those 
above  him  had  their  say.  We  now  hope  that 
something  will  be  done  at  once.  Many  Mem- 
phians  are  surprised  that  Mayor  Crump  has 
been  so  patient  with  the  I.  C.,  inasmuch  as 
he  made  all  the  other  roads  come  across 
quickly  with  all  promises  made  him. 

Luther  Kerr  will  now  be  a  busy  boy !  He  is 
the  assistant  engineer  to  Major  Smith  and 
with  the  starting  of  all  the  new  contracts 
awarded  last  week,  Luther  will  be  kept  on 
the  jump  distributing  his  forces  and  furnish- 
ing notes,  cross  sections,  rights  of  way,  and 
all  the  other  things  incidental  to  starting  four 
large  levee  contracts.  From  all  indications, 
the  contracts  will  be  started  at  once  by  the 
successful  bidders.  George  Lacy  will  move  his 
outfit  from  Arkansas  City  and  place  them  at 
Birds  Point,  Mo.,  while  Charlie  Lowrance, 
from  his  farm  near  Wilson,  can  direct  a  large 
number  of  teams  to  his  new  work  at  once. 
Pat  McCadden  may  move  on  some  of  the 
Roach  &  Stansell  work,  for  he  has  almost  fin- 
ished his  contract  at  Tyler,  Mo.  However, 
Roach  &  Stansell  have  so  many  outfits  of 
their  own  that  at  this  writing  it  could  not  be 
learned  just  what  forces  would  be  placed  on 
the  new  contracts,  or  when.  But  they  can't 
put  too  much  work  on  Luther  Kerr,  for  last 
season  he  handled  a  much  bigger  proposition 
without  slipping  up  on  a  single  detail. 

L.  F.  Slaughter  has  ten  of  the  prettiest 
teams  any  one  would  care  to  look  upon  hard 
at  work  near  Mound  City,  Ark.,  where  he  is 
building  a  piece  of  levee  enlargement  under 
Major  Smith.  Slaughter  had  bad  luck  not 
long  ago  in  having  two  very  fine  mules  and  a 
saddle  horse  killed  by  the  Iron  Mountain  train 
near  his  work,  but  of  course  he  was  settled 
with  in  full  by  the  railroad  company.  Slaugh- 
ter comes  from  around  Gunnison,  Miss., 
where  only  hard  workers  are  bred. 

W.  W.  Hayden,  one  of  the  best  known  en- 
gineers in  these  parts,  has  accepted  a  position 
with  the  Missouri,  Oklahoma  &  Gulf  and  will 
be  detailed  on  some  location  work.  Bill  was 
lately  Chief  Engineer  of  the  Lake  View  Trac- 
tion Co.,  and  before  that  was  employed  for 
many  years  by  the  I.  C.  R.  R.  It  is  said  that 
Bill  has  located  more  lines  in  Mississippi  than 
any  man  living,  and  that  there  is  not  a  foot 
of  ground  or  a  man  in  the  state  that  he  does 
not  know.  Bill's  headquarters  for  the  time 
being  will  be  Muskogee. 

Well,  maybe  the  announcement  of  new 
work  by  the  Louisiana  State  Levee  Board  did 
not  fill  the  hearts  of  the  Vicksburg  levee 
builders  with  glee,  because  much  of  the  work 
recently  let  in  their  section  went  to  Memphis 
contractors.  Clarke,  Parker  and  the  Hclgason 
boys  will  journey  down  to  put  in  bids  and  re- 
port has  it  that  many  of  the  Memphis  con- 
tractors wil  submit  propositions,  inasmuch  as 
the  work  is  all  good  and  close  together,  and 
if  the  whole  is  secured  by  one  firm,  it  will 
make  a  most  acceptable  contract. 

When  City  Engineer  Weatherford  of  Mem- 
phis announced  his  large  letting  on  the  5th  of 
next  month  there  were  three  Memphis  firms 
that  sat  up  and  began  to  take  notice.  The 
Memphis  Asphalt  &  Paving  Co.,  the  Roach - 
Manigan  Paving  Co.,  and  H.  P.  Streichcr  Co., 
are  the  three  local  firms  doing  asphalt  work,  and 
it  is  thought  that  the  asphalt  work  will  go 
to  one  of  the  three,  inasmuch  as  all  have 
plants  here  and  arc  rivals  for  city  work.  The 
Southern  Bithulitic  Co.,  will  also  bid,  but 
St  reel  Commissioner  Love  lias  stated  I"  a  well 
known  contractor  that  he  was  not  inclined  to 


take  seriously  the  bithulitic  form  of  pavement, 
so  that  will  leave  the  three  local  firms  an  open 

field. 

When  the  Lee  line  steamer  Harry  Lee  sank 
at  Brandewine,  Tenn.,  last  Tuesday,  Charlie 
Siler  had  three  of  his  finest  teams  aboard, 
but  owing  to  the  good  work  of  the  negro 
rousters,  the  heads  of  the  mules  were  kept 
above  water  as  the  boat  settled  lower  and 
lower,  and  finally  a  raft  was  made  and  the 
stock  gotten  aboard. 

The  many  friends  of  Mike  Larkin,  who 
was  injured  by  a  street  car  a  couple  of  weeks 
ago,  will  be  glad  to  learn  that  he  is  showing 
a  rapid  improvement  and  hopes  are  enter- 
tained for  his  recovery. 

Frank  Callahan  of  the  Callahan,  Carden  Co., 
of  Chicago,  which  firm  is  erecting  the  new 
concrete  building  for  the  Oliver  Chilled  Steel 
Plow  Co.,  in  this  city,  arrived  last  week  and 
will  remain  here  for  some  time.  Frank  is 
looking  as  slick  and  fat  as  ever  and  in  his 
usual  good  spirits. 

Texas. 

®J.  C.  Debruin,  Brownsville,  Tex.,  has  been 
awarded  the  contract  for  reconstructing  the 
7-mile  main  canal  of  the  Indian  Co-Operative 
Canal  Co.,  near  Brownsville. 

Washington. 

®The  Yakima  Valley  Canal  Co.  has  award- 
ed the  contract  for  the  construction  of  about 
11,000  lin.  ft.  of  reinforced  concrete  flume 
to  W.  F.  Powell,  North  Yakima,  Wash.  The 
work  consists  in  the  excavation  of  a  trench 
on  a  steep  side  hill,  and  the  building  of  a 
reinforced  concrete  flume  thereon,  rectangular 
sloped,  5  ft.  wide  and  3  ft.  1  in.  deep.  There 
are  four  tvnes  of  flume  to  be  employed,  as 
follows :  Tvpes  A  and  B  are  open  flumes 
resting  on  the  trench  foundation.  Type  C  is 
a  covered  flume  designed  similarly  to  a  box 
culvert.  Type  D  is  an  open  rectangular  flume, 
elevated,  for  crossing  gulches  and  depres- 
sions. There  are  about  9,000  lin.  ft.  of  types 
A  and  B,  1,400  lin.  ft.  of  type  C,  600  lin.  ft. 
of  type  D.  The  approximate  contract  price 
for  the  excavation  of  13,500  cu.  yds.  is  $6,700. 
and  for  concrete  work  $27,800.  The  Canal 
Company  furnishes  steel  only.  Edward  A. 
Bannister,  North  Yakima,  is  Engineer  in 
charge. 

Wisconsin 

®Contracts  for  work  in  Hossier  Creek 
Drainage  District,  bids  for  which  were  opened 
Aug.  18  at  office  of  P.  J.  Hurtgen,  Engineer, 
Burlington,  Wis.,  have  been  let  as  follows : 
Open  ditch,  J.  H.  Whalen,  South  Milwaukee. 
Wis.,  at  9%  cents  per  cu.  yd. ;  tile  drains. 
National  Drain  Tile  Co.,  Streator,  111.,  at  an 
average  of  17  cts.  per  foot;  bridges,  M.  Re- 
wald,  Burlington,  Wis.,  at  $2,570.  The  work 
includes  236,010  cu.  yds.  of  excavation  for 
open  ditches,  depth  3  to  7  ft.,  width  of  base 
2  to  20  ft.,  slope  1  to  1;  23,981  ft.  of  12-in. 
tile;  10,490  ft.  10-in.  tile;  7,935  ft.  8-in.  tile; 
2,487  ft.  6-in.  tile;  average  depth  of  tile  bVz 
ft.;  9  timber  bridges  from  8  to  11  ft.  span; 
one  20-ft.  span  steel  bridge  with  concrete 
abutments;  one  11-ft.  span  steel  bridge  with 
concrete  ..butments ;  one  11-ft.  span  steel 
bridge  to  be  re-set  on  concrete  abutments ; 
two  bridges  to  be  repaired  and  strengthened. 

Wyoming. 

•J«liids  will  be  received  until  2  p.  m.,  Octo- 
ber 2,  by  Department  of  the  Interior,  U.  S. 
Reclamation  Service,  Powell,  Wyo.,  for  the 
construction  of  ditches  and  culverts  in  the 
vicinity  of  Powell  and  Garland,  Wyo.  The 
work  will  include  the  excavation  of  about 
179,000  cu.  yds.  of  material  and  the  construc- 
tion of  about  L'.OOii  lin.  ft.  of  wooden  box 
culverts. 


Arkansas.  California. 

City  of  BokchltO,  Ark,  has  voted  to  install  4*Btdl  will  !>«■  received  until  N  p.  111.  Sept 
a  (V&terworkl  system  at  that  place.  I.   bj    l  ied   Chapman,    Town    Clerk,  Dorris 

4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Cal.,  for  the  construction  of  the  Dorris  Water 
Works  system  l!i«ls  will  be  received  as  fol- 
lows: I.  To  build  the  system  complete  with 
machinery   for  gasoline  power.    2.    To  build 
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the  system  complete  with  machinery  for  elec- 
tric power.  (Power  to  be  furnished  by  the 
Siskiyou  Light  and  Power  Co.) 

Officials  of  San  Rafael,  Cal.,  will,  it  is  said, 
plan  the  construction  of  a  waterworks  system 
in  that  place  similar  to  the  plant  at  Vallejo. 

Colorado. 

®The  Town  Board  of  Olathe,  Colo.,  on  Aug. 
10  awarded  the  contract  for  the  construction 
of  the  waterworks  system  to  Barnes  &  Steph- 
ens, Colorado  Springs,  Colo.,  at  $59,300.  By 
terms  of  the  contract  the  work  will  be  com- 
pleted within  135  days. 

George  G.  Anderson,  Consulting  Engineer, 
has  reported  that  the  proposition  to  build  the 
Kannah  Creek  Water  System  at  Grand  Junc- 
tion, Colo.,  is  feasible. 

Georgia. 

An  election  was  held  Aug.  23,  at  Lawrence- 
ville,  Ga.,  submitting  to  the  voters  the  propo- 
sition of  issuing  bonds  for  waterworks  and 
sewerage  improvements  for  the  city. 

Illinois. 

•f*Bids  will  be  received  until  Sept.  8,  at  7 
p.  m.,  by  C.  D.  Schoonmaker,  City  Clerk, 
Genoa,  De  Kalb  County,  111.,  for  the  driving 
of  a  10-in.  well  from  100  to  200  ft.  deep. 

®C.  F.  Robeck,  Aurora,  111.,  has  been  award- 
ed the  contract  for  the  installation  of  a  water- 
works at  Brainard,  estimated  to  cost  about 
$15,000. 

4*Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  until  11  a. 
m.,  Sept.  6th,  for  furnishing  and  laying  water 
supply  pipes  in  the  following  streets  accord- 
ing to  plans  and  specifications  on  file  at  the 
office  of  E.  J.  Glackin,  secretary  of  the  board : 
Southport  Ave.,  1,035  lin.  ft.  8-in.,  25  lin.  ft. 
6-in.,  estimated  cost  $1,585 ;  Maplewood  Ave., 
1,300  lin.  ft.  8-in.,  5  hydrants,  estimated  cost 
$2,176;  Kedzie  Ave.,  2,683  lin.  ft.  12-in.  8  hy- 
drants, estimated  cost  $6,655;  N.  40th  Ave., 
1,550  lin.  ft.  8-in.,  4  hydrants,  $2,521;  Erie  St., 
1,300  lin.  ft.  8-in.,  5  hydrants,  estimated  cost 
$2,175.75;  Ainslee  St.,  2,480  lin.  ft.  6-in.,  6 
hydrants,  estimated  cost  $3,557 ;  Thomas  St., 
1,276  lin.  ft.  8-in.,  4  hydrants,  $2,082;  75th 
St.,  776  lin.  ft.  8-in.,  1  hydrant,  $1,202;  Ohio 
St.,  352  lin.  ft.  8-in.,  200  cu.  yds.  rock,  $1,129; 
97th  St.,  418  lin.  ft.  8-in.,  1  hydrant,  $701. 

The  Village  of  Peoria  Heights,  III.,  has  un- 
der consideration  the  installation  of  a  water- 
works system  and  an  engineer  has  been  em- 
ployed to  work  out  plans  for  the  work.  One 
proposition  is  to  secure  the  supply  from  the 
Peoria  Waterworks  and  the  other  is  to  drill 
wells. 

City  Council  of  Pittsfield,  111.,  has  -ordered 
a  preliminary  survey  for  a  complete  water- 
works and  sewer  system. 

Bids  were  opened  Aug.  24th  by  L.  E.  Mc- 
Gann,  Commissioner  of  Public  Works,  Chi- 
cago, 111.,  for  constructing  a  parapet  and  well 
wall  on  the  Edward  F.  Dunne  crib  in  Lake 
Michigan.  The  work  to  be  done  consists  of 
a  circular  wall  of  granite  and  concrete,  with 
promenade,  a  circular  enclosing  well  wall  of 
brick  masonry,  concrete  floor  foot  bridge 
steps,  etc.  Total  bids  were  submitted  as  fol- 
lows :  Paschen  Bros.,  25  N.  Dearborn  St., 
$34,330;  Great  Lakes  Dock  and  Dredge  Co., 
133  W.  Washington  St.,  $36,990;  C.  E.  Carson 
Co.,  30  N.  La  Salle  St.,  $38,610;  Jno.  J.  Gal- 
lery, $40,980;  National  Contracting  Co.,  189 
W.  Madison  St.,  $47,800;  T.  J.  Prendergast, 
138  N.  La  Salle  St.,  $49,000.  The  contract 
lias  not  been  awarded. 

The  Green  Engineering  Co.,  28  E.  Jackson 
Blvd.,  Chicago,  111.,  on  Aug.  22  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  a  bid  of  $1,650  for  making 
the  necessary  repairs  to  the  chain  grate 
stokers  at  the  68th  St.  pumping  station,  68th 
St.  and  Yates  Ave. 

Indiana. 

Plans  and  specifications  are  being  prepared 
by  Burns  &  McDonnell,  Engineers,  Scarritt 
Bldg.,  Kansas  City,  Mo.,  for  pumping  ma- 
chinery, power  house  and  other  waterworks 
improvements  for  South  Bend,  Ind. 


Iowa. 

•f»Bids  will  be  received  until  3  p.  m.,  Sept. 
5,  by  Hugo  Reimer,  City  Clerk,  Inwood,  la., 
for  the  construction  of  a  waterworks  system. 
Missouri  Valley  Engineering  Co.,  Mitchell,  S. 
Dak.,  are  Engineers.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

•J^Bids  will  be  received  until  Sept.  7  by  City 
of  Council  Bluffs,  la.,  for  one  10,000,000-gal. 
high  duty  pumping  engine.  Burns  &  McDon- 
nell, Engineers,  Scarritt  Bldg.,  Kansas  City, 
Mo. 

•J*Bids  will  be  received  until  Sept.  11,  by 
City  of  Belle  Plaine,  la.,  for  about  IW2  miles 
of  8  to  18-in.  sanitary  sewers  and  6  miles 
of  4  to  8-in.  water  mains.  S.  H.  Ferree  is 
City  Clerk  and  C.  P.  Chase  of  the  Iowa  En- 
gineering Co.,  Clinton,  la.,  is  Engineer. 

•f*Bids  will  be  received  until  Sept.  6,  by  F| 
M.  Hughes,  City  Clerk,  Decorah,  la.,  for  the 
extension  of  water  mains  on  East  Main  tt. 
The  work  will  include  about  1,220  ft.  of  4  or 
6-in.  pipe. 

®The  contract  for  drilling  the  well  for  the 
waterworks  department  at  Prairieburg,  la., 
has  been  let  to  W.  L.  Thorne  &  Co.,  Platte- 
ville,  Wis.,  at  $2.25  per  ft.  The  well  is  to  be 
from  80  to  300  ft.  deep  and  8-in.  in  diameter. 
J.  J.  Dolan  is  Clerk.  Bids  were  opened  Aug. 
21. 

Plans  and  specifications  are  being  prepared 
for  10,000,000  gal.  concrete-lined,  settling 
basin  for  Council  Bluffs,  la.  It  is  believed 
that  bids  for  the  work  will  be  received  in 
about  25  days.  Burns  &  McDonnell,  Scarritt 
Bldg.,  Kansas  City,  Mo.,  are  Engineers. 

It  has  been  decided  by  the  Town  Council, 
Dumont,  la.,  to  hold  a  special  election  .-sept. 
4  to  submit  to  the  voters  the  proposition  of 
installing  a  waterworks  system  in  that  place. 

At  a  recent  election  held  at  Coin,  la.,  the 
waterworks  proposition  was  defeated. 

Kansas. 

An  election  has  been  called  at  Valley  Falls, 
Kan.,  for  the  purpose  of  voting  on  the  propo- 
sition to  issue  bonds  for  the  new  water  supply 
and  waterworks  improvement  at  that  place. 
The  new  supply  for  the  system  will  be  taken 
from  the  Springs.  The  cost  of  the  work  is 
estimated  at  $35,000.  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City,  Mo.,  are  Engi- 
neers. 

Plans,  estimates  and  valuation  of  the  water- 
works plant  at  Wichita,  Kan.,  are  being  made 
by  Burns  &  McDonnell,  Engineers,  Scarritt 
Bldg.,  Kansas  City,  Mo. 

Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  have  completed  plans  for  the  con- 
struction of  a  waterworks  system  at  Chap- 
man, Kan.  The  estimated  cost  of  the  work 
is  $25,000,  and  an  election  will  be  held  to 
vote  bonds  for  the  purpose. 

Louisiana. 

An  ordinance  has  been  passed  by  the  City 
Council  of  Monroe,  La.,  to  apply  the  balance 
of  the  special  improvement  tax  to  extension 
of  water  and  light  service,  thus  giving  a  fund 
of  about  $75,000  for  the  laying  of  new  water 
mains. 

A  public  meeting  was  recently  held  in  the 
interest  of  the  proposed  waterworks  system 
for  the  town  of  McDonoghville,  Jefferson 
County,  La. 

Massachusetts. 

®The  contract  for  the  hauling  and  laying  of 
about  9,000  ft.  of  12-in.  C.  I.  pipe  and  fittings 
has  been  awarded  by  the  Water  Department 
of  Athol,  Mass.,  to  J.  M.  Dineen  &  Son,  West 
Holyoke,  Easthampton,  Mass.,  at  $.66  2-3  per 
lin.  ft.  Bids  for  the  work  were  opened  Aug. 
22. 

®Bids  were  opened  Aug.  21  by  Metropolitan 
Water  and  Sewerage  Board,  Boston,  for  lay- 
ing 20-in.  water  pipe  in  Boston  and  Hyde 
Park,  Mass.,  (Sec.  41,  Distribution  System), 
the  contract  being  awarded  to  A.  M.  Cusack. 
Boston,  Mass.,  at  the  following  bid : 
Laying   20-iu.    C.    I.  pipe, 

witli  ordinary  joints  2.S40  lin.  ft.        $  1.24 

Laying   20-in.    C.    I.  pipe, 

with  flexible  joints,  under 

N.  Y.,  N.  H  &  H.  R.  R.  .  139  lin.  ft.  4.95 
Laying  G-in.  C.  I.  pipe,  for 


blow-offs 

50  lin.  ft. 

.75 

Rock    Gxcii  v"X  t  io  ti 

n   h  AT  A 

10  cu.  yds. 

5.00 

Rock  GXCJiVtition 

below 

5  cu.  yds. 

5.00 

T^n  rt  h     pvffl  vp  t  inn 

J-JCLl  1,11  CAt,(HC.llUll 

b  e  1  0  w 

10  cu.  yds. 

1.50 

Chamber  for  20-in. 

valve. . . 

1  chamber 

45.00 

Chambers  for  blow 

-offs  and 

3  chambers 

45.00 

Concrete  masonry. 

5  cu.  yds. 

7.00 

Michigan. 

4*Bids  will  be  received  until  5  p.  m.,  Sept. 
5,  by  City  Recorder,  B.  H.  Tellman,  Muske- 
gon, Mich.,  for  furnishing  the  necessary  labor 
and  material  for  the  new  48-in.  by  7,000-ft. 
intake,  intake  well  at  shore  of  Lake  Michigan 
and  watermains  for  the  distribution  systems, 
including  valves,  hydrants  and  pipe  connec- 
tions with  existing  system.  Plans  and  specifi- 
cations on  file  with  City  Recorder,  Muskegon. 
Michigan,  and  Riggs,  Sherman  Co.,  613  Nas- 
by  Bldg.,  Toledo,  Ohio. 

Minnesota. 

®Board  of  Water  and  Light  Commission- 
ers, Duluth,  Minn.,  has  awarded  the  contract 
for  the  West  End  Hillside  Extension  of  the 
water  system  to  S.  Johnson  and  Erick  Nord- 
quist  &  Co.,  at  $15,283.  Other  bids  submit- 
ted were:  Charles  Eklund,  $15,976.80;  George 
R.  King,  $16,169;  Pastoret  Lawrence  Co.,  $10.- 
775.60;  E.  Engle,  $17,315.80;  Fairbanks,  Morse 
&  Co.,  $18,781 ;  C.  S.  Prosser  &  Co.,  $19,634. 

Mississippi. 

•J»Bids  will  be  received  until  8  p.  m.,  Sept. 
5,  by  City  Commissioners,  Clarksdale,  Miss., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  water  and  sewer 
extensions  as  follows:  Approximately  1,700 
ft.  of  8-in.,  44,000  ft.  of  6-in.,  and  8,000  ft.  of 
4-in.  c.-i.  water  pipe,  with  hydrants,  valves 
and  specials;  6-in.  flowing  well ;  two  pumps: 
air  compressor;  2,650  ft.  of  18-in.  to  30-in. 
vit.  pipe  storm  sewers  and  22,000  ft.  of  8-in. 
to  10-in.  sanitary  sewers  with  necessary 
branches,  flush  tanks  and  manholes.  Plan^ 
and  specifications  by  W.  S.  Bobo,  Clarksdale. 
Miss.    M.  W.  Purnell  is  City  Clerk. 

Missouri. 

®The  contract  for  furnishing  a  steel  hem- 
ispherical bottom  water  storage  tank,  erected 
complete  upon  a  70-ft.  brick  tower,  has  been 
awarded  by  City  officials  of  Mt.  Vernon,  Mo., 
to  the  Chicago  Bridge  &  Iron  Works,  at  $2,- 
100.    H.  H.  Jones  is  City  Clerk. 

Plans  and  specifications  have  been  com- 
pleted by  Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.,  for  waterworks  improve- 
ments for  Bethany,  Mo.  An  election  will  be 
held  shortly  to  vote  on  bonds  amounting  to 
$30,000  to  cover  the  necessary  expense. 

Nebraska. 

®City  Council  of  Tecumseh,  Nebr.,  has 
awarded  the  contract  for  the  new  well  for  the 
waterworks  system  to  the  Inter-Mountain 
Bridge  &  Construction  Co.,  Tecumseh,  Xebr.. 
at  the  bid  of  $2,781,  for  arched  brick  top 
or  $3,098  for  concrete  top. 

At  a  recent  election  the  village  of  Bellevue, 
Nebr.,  voted  to  issue  bonds  amounting  to 
$20,000  for  the  purpose  of  installing  a  munici- 
pal water  plant.  The  supply  will  be  obtained 
of  artesian  wells  and  a  reservoir  will  be  con- 
structed near  the  town. 

New  York. 

®The  contract  for  Hydro-Chlorate  Lime 
Sterilization  and  8x20-ft.  pressure  filter  for 
Suffern,  N.  Y.,  has  been  let  to  M.  L.  Bayard 
&  Co.,  Philadelphia,  Pa.,  at  $1,950.  C.  B. 
Phillips  is  Clerk. 

A  special  election  was  held  at  Fort  Ann,  N. 
Y.,  for  the  purpose  of  voting  on  the  proposi- 
tion of  issuing  $35,000  of  bonds  for  the  in- 
stallation of  a  waterworks  system.  It  is  pro- 
posed to  get  a  gravity  supply  from  Fulton 
pond  about  5  miles  distant  from  the  village. 
North  Carolina. 

The  City  of  Charlotte,  N.  G,  through  the 
finance  committee,  on  Aug.  15,  accepted  the 
bid  of  the  American  Trust  Co.,  Charlotte,  N. 
C,  for  the  entire  issue  of  $300,000  in  bonds 
for  the  extension  of  the  waterworks  system. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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North  Dakota. 

*J«Bids  will  be  received  until  5  p.  m.,  Sept. 
5,  by  E.  R.  Orchard,  City  Auditor,  Fargo,  N. 
Dak.,  for  the  construction  of  the  pumping  sta- 
tion electric  light  plant.  A  certified  check 
for  $500  must  be  filed  with  each  bid. 

®Gramos  &  Peet  Co.,  Bismarck,  N.  Dak., 
have  been  awarded  the  contract  for  furnish- 
ing tower  and  water  tank  of  50,000-gal.  capac- 
ity for  Bismarck,  at  $3,597.  Bids  for  the 
work  were  opened  Aug.  22. 

Ohio. 

•J«Bids  will  be  received  untii  Sept.  18,  by 
Director  of  Public  Safety,  Springfield,  O.,  for 
the  new  pumping  machinery  for  the  municipal 
waterworks  plant.  Charles  Geisler,  Dayton,  is 
Consulting  Engineer.  Carey  Pratt  is  City 
Engineer. 

®Bids  were  opened  Aug.  15  by  the  City 
Clerk  of  Bremen,  O.,  for  the  construction  of 
waterworks,  the  contracts  being  let  to  Rosser, 
AlcCroly  and  Wm.  Harper,  Bellaire,  Ohio, 
at  the  following  bids:  Reservoir  and  pump- 
ing station,  $2,741;  pumping  plant,  $2,145; 
pipe  lines,  $16,866. 

Walter  Richards,  Superintendent  of  the  Wa- 
terworks, Cincinnati,  0.,  has  recommended 
the  installation  of  a  water  filter  in  the  reser- 
voir of  the  waterworks  plant. 

Oklahoma. 

The  town  of  Norman,  Okla.,  has  voted  to 
issue  bonds  amounting  to  $12,500  for  the  ex- 
tension of  the  waterworks  system. 

At  the  election  held  at  Hobart,  Okla.,  Aug. 
15,  it  was  voted  to  issue  bonds  amounting  to 
$100,000  for  the  extension  of  the  waterworks 
system  by  securing  permanent  supply,  $50,000 
of  bonds  for  the  erection  of  a  city  hall,  and 
$20,000  for  park  purposes. 

Bonds  are  to  be  issued  by  the  City  of  Tulsa, 
Okla.,  as  follows :  $90,000  waterworks  im- 
provements, a  $100,000  sewer  bond  issue,  a 
$50,000  bond  issue  station  and  equipment,  a 
$33,000  bond  issue  for  street  improvements,  an 
$11,000  paving  bond  issue,  and  $7,000  bonds 
for  a  library  site. 

City  of  Altus,  Okla.,  wants  quotations  on  a 
pressure  filter  for  the  city  water  supply  sys- 
tem to  have  a  capacity  of  250,000  gals,  in  10 
hours.    Blair  L.  Boyle  is  City  Engineer. 

A  special  election  was  held  at  Wapanucka, 
Okla.,  on  Aug.  22,  for  the  purpose  of  submit- 
ting to  the  voters  the  proposition  of  issuing 
$7,000  of  bonds  for  the  extension  of  the  wa- 
terworks system. 

Oregon. 

©The  Water  Commission  of  Astoria,  Ore., 
has  awarded  the  contract  to  Bidwell,  Hayden 
&  Co.,  Portland,  Ore.,  for  the  construction  of 
a  reinforced  concrete  dam  that  will  create 
a  100,000,000  gal.  storage  reservoir  at  the 
headwords  of  the  water  system  on  Bear  Creek. 
The  contract  price  was  $74,889.  The  work 
will  be  completed  by  October,  1912. 

City  Council  of  Woodburn,  Ore.,  has  de- 
cided to  call  a  special  election  Sept.  5  to  sub- 
mit to  the  citizens  the  proposition  of  issuing 
bonds  amounting  to  $15,000  for  purchasing 
and  extending  the  waterworks  system. 

Pennsylvania. 

The  Department  of  Public  Works,  Pitts- 
burgh, Pa,  recently  awarded  the  following 
contracts  for  the  construction  of  improve- 
ments to  the  waterworks  system:  20-in.  water 
line  in  West  Carson  St.,  Booth  &  Flinn,  at 
$7,210.    Coal  and  ashes  handling  apparatus  at 


Mission  St.  pumping  station,  Scottdale  Foun- 
dry &  Machine  Co.,  at  $6,750.  Traveling  crane 
at  Mission  St.  pumping  station,  Northern  En- 
gineering Works,  at  $3,890.  Boiler  room  pip- 
ing at  Mission  St.  pumping  station,  National 
Valve  Co.,  at  $5,670.  Boilers  and  stokers  at 
Ross  pumping  station,  Babcock  &  Wilcox,  at 
$16,800. 

The  Borough  of  Phoenixville,  Pa.,  has  em- 
ployed the  firm  of  Chester  &  Fleming,  Con- 
sulting Engineers,  Union  Bank  bldg.,  Pitts- 
burg, Pa.,  to  prepare  detailed  plans  and  speci- 
fications for  the  installation  of  a  water  filtra- 
tion plant  to  treat  the  borough's  water  supply 
which  is  taken  from  the  Schuylkill  River. 

South  Carolina. 

^•Bids  will  be  received  until  noon,  Sept.  5, 
by  Board  of  Public  Works,  Honea  Path,  S. 
C,  for  furnishing  machinery  boilers,  pumps, 
engines,  etc.,  and  materials  for  the  electric 
light  plant,  and  for  cast-iron  waterpipe,  valves, 
lead,  etc.,  and  tank  for  the  water  plant,  also 
for  deep  well.  Detailed  bill  of  material  and 
machinery  with  proposal  blanks  will  be  fur- 
nished on  application  to  T.  W.  Cothran,  Con- 
sulting Engineer,  Greenwood,  S.  C. 

South  Dakota. 

•J»Bids  will  be  received  until  3  p.  m.,  Sept.' 
12,  by  O.  J.  Breen,  Clerk,  Henry,  S.  Dak., 
for  the  construction  of  a  waterworks  system. 
Missouri  Valley  Engineering  Co.,  Mitchell,  S. 
Dak.,  are  Engineers.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

•J*Bids  will  be  received  until  8  p.  m.,  Sent. 
11,  by  City  Commissioners,  Vermillion,  S. 
j-^ak.,  for  the  construction  of  a  steel  ;ower 
and  tank.  Each  bid  must  be  accompanied  by 
a  certified  check  for  $500,  payable  to  C.  I. 
Vaughn,  City  Auditor.  Missouri  Vallev  En- 
gineering Co.,  Mitchell,  S.  Dak.,  are  Engineers. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

Citizens  of  Lake  Andes,  S.  Dak.,  have  taken 
up  the  project  of  having  the  local  municipal 
waterworks  system  greatly  extended  and  im- 
proved. 

City  Commissioners  of  Sioux  Falls,  S.  Dak., 
will  hold  a  special  election  Sept.  25  for  the 
purpose  of  voting  on  the  proposition  to  issue 
bonds  amounting  to  $300,000,  of  which  $100,- 
000  will  be  spent  for  the  extension  of  the 
present  municipal  waterworks  system. 

Tennessee. 

•{•Bids  will  be  received  until  Sept.  1  by  G. 
T.  Hall,  Chairman  of  the  City  Water  Com- 
mission, Cleveland,  Tenn.,  for  the  construc- 
tion of  a  150xl90-ft.  reinforced  concrete  res- 
ervoir. 

®City  Council  of  Gallatin,  Tenn.,  has  award- 
ed the  contract  for  the  furnishing  and  erec- 
tion of  new  machinery  for  the  waterworks 
and  light  plant  to  Crocker-Wheeler  Co.,  Am- 
pere, N.  J.,  at  $8,105. 

Texas. 

The  City  Commission  of  Fort  Worth,  Tex., 
has  been  petitioned  by  the  residents  of  1st, 
3d,  9th  and  13th  wards  for  improvements  and 
extensions  to  the  sewer  and  water  service  and 
streets. 

Bonds  amounting  to  $17,500  have  been  sold 
by  Nocona,  Tex.,  for  the  waterworks  system 
improvement.  An  election  will  be  held  in  the 
spring  to  vote  on  the  improvement  of  the 
sewerage  system. 

The  proposition  voted  upon  Aug.  21,  at 
Bryan,  Tex.,  to  issue  $20,000  of  bonds  for  the 


completion  of  the  city  water,  light  and  sewer- 
age plant,  was  carried. 

Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  have  just  completed  plans  and 
specifications  for  a  new  municipal  waterworks 
plant  for  Cleburne,  Tex.,  and  the  city  has  or- 
dered a  special  election  to  vote  on  the  propo- 
sition of  issuing  bonds  for  the  work.  The 
estimated  cost  of  the  improvement  is  $220,000. 

At  an  election  held  Aug.  21,  at  Hillsboro, 
Tex.,  it  was  voted  to  issue  bonds  amounting 
to  $30,000  to  be  applied  as  follows :  $15,000 
for  extending  the  waterworks  system;  $5,000 
for  improving  the  sewerage  system ;  $10,000 
toward  paying  off  the  indebtedness. 

At  an  election  held  a  Abilene,  Tex.,  Aug. 
17,  it  was  voted  to  issue  $20,000  for  the  ex- 
tension of  the  water  supply  system.  It  is 
planned  to  construct  a  new  reservoir  and  ob- 
tain the  supply  from  either  the  Lytle  and 
Cedar  Creeks.  J.  B.  Hawley,  Fort  Worth, 
Tex.,  is  Consulting  Engineer. 

At  a  meeting  of  the  East  Dallas  Heights 
Improvement  League,  Dallas,  Tex.,  the  com- 
mittee reported  that  work  will  be  started 
shortly  by  the  waterworks  department  laving 
a  main  in  Forney  Ave. 

Washington. 

®The  Seattle  Boiler  Works  has  been  award- 
ed the  contract  by  the  City  of  Seattle  for 
riveting,  caulking  and  laying  about  3,500  ft. 
of  36  and  40-in.  steel  pipe  from  Volunteer 
Park  to  Lake  Union  in  connection  with  the 
Subdivision  No.  6  of  Cedar  River  water  sys- 
tem.   The  contract  price  was  $10,000. 

Surveys  are  under  way  by  Albert  E.  Keller, 
City  Engineer,  Marcus,  Wash.,  for  the  water- 
works and  sewer  system. 

®McDermott  &  Carmody,  Alaska  Bldg, 
Seattle,  Wash.,  have  been  awarded  the  con- 
tract at  $15,000  for  excavating  and  back  fill- 
ing of  the  pipe  line  ditch  in  connection  with 
Subdivision  No.  6,  of  the  Cedar  River  water 
system.  Cummings  &  Kiehl  are  General  Con- 
tractors. 

At  a  recent  election  held  at  Auburn,  Wash., 
citizens  voted  $6,000  for  the  construction  of  a 
new  reservoir  and  $9,000  for  the  construction 
of  pavement  on  the  street  intersections. 

Wisconsin. 

At  a  special  election  held  at  Manitowoc, 
Wis.,  Aug.  17,  it  was  voted  to  issue  $230,000 
of  municipal  bonds  for  the  purpose  of  buv- 
ing  the  plant  at  the  Manitowoc  Waterworks 
Co. 

Canada. 

•JrBids  will  be  received  until  8  p.  m.,  Sept. 
5,  by  J.  W.  Johnson,  Secy.-Treas.,  Dauphin, 
Man.,  for  the  following  work:  Contract  1 — 
Furnishing  materials  for  and  constructing 
dam  and  gate  house.  Contract  P — Furnish- 
ing materials  for  and  constructing  sub-struc- 
ture for  sewage  pumping  station.  Plans  and 
specifications  may  be  seen  at  the  town  hall  and 
at  the  office  of  Chipman  &  Powers,  Winnipeg 
and  Toronto,  Ont,  Engineers. 

•J»15ids  will  be  received  until  noon,  Sept. 
5,  by  G.  R.  Geary,  Mayor,  Chairman  Board 
of  Control,  Toronto,  Ont.,  for  the  supply  of 
600  ft.  of  16-in.  steel  rivet  or  lapwelded  pipe 
and  120  ft.  of  12-in.  welded  steel  pipe. 

®Adviccs  from  St.  Thomas,  Ont.,  state  that 
the  contract  for  furnishing  and  erecting  the 
6,01)0,000  gal.  steam  pump  at  the  waterworks 
station  has  been  let  to  the  Canadian  Moving 
Co.,  Toronto.  Ont.,  at  $3,580.  M.  II.  Maker  is 
City  Engineer. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Arizona. 


ing  120  manholes,  28  flush  tanks,  a  treating 
plant.  All  bids  must  be  accompanied  by  a 
Certified  cheek  for  $.S(M),  made  payable  to 
M.  \V.  Greeson,  Secretary.  J.  W.  Meebe, 
1'oteau,  Okla.,  is  Engineer. 

Arkansas. 

The  Sewer  Committee  of  the  City  Coun- 
cil lias  decided  to  recommend  tb.it  additional 


•J«l!ids  will  In'  received  until  1:30  p.  m., 
Sept,  6,  by  Hoard  of  Coinnii  sinners,  Sewer 
Improvement  District  No.  1,  M.  W.  GfC< 
son,  Secy.,  PreiCOttj  Ark.,  for  furnishing 
the  u<  <  1  ary  labor  and  part  of  the  material 
for  constructing  a  sewer  system,  trenching 
fin  and  laying  50,000  ft.  of  sewer  pipe,  build- 

•I*  indicates  work  now  open  for  bids.    <•>  indicates  a  contract  let  recently 


engineers  be  employed  for  the  purpose  of  lo- 
cating sewer  mains  and  securing  an  approxi- 
mate estimate  of  the  cost  of  laying  larger 
mains  throughout  the  citv  of  Little  Rock, 
Ark. 

(  iti/eiis  of  Conway,  Ark.,  have  started  the 
circulation  of  a  second  petition  to  complete 
the  organization  of  sewer  improvement  < lis- 
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trict  No.  1  in  that  city  mentioned  in  our  last 
issue. 

California. 
•J*Bid>  will  be  received  until  7 :30  p.  m.. 
Sept.  5.  by  City  Council  of  Napa,  Cal.,  at  the 
office  of  H.  H.  Thompson,  City  Clerk,  for  the 
following  sewer  work:  Iron  stone  pipe 
sewer  12  ins.  in  diameter,  with  8  Y  branches 
in  same,  in  Linn  St.,  from  the  manhole  in 
the  crossing  of  Montgomery  and  Linn  Sts., 
westerly  along  Linn  St.  to  a  point  30  ft.  west 
of  the  east  line  of  Seymour  St.  Also  a  brick 
manhole  with  an  iron  cap  and  cover,  in  the 
crossing  of  Seymour  and  Linn  Sts.,  and  a 
concrete  catchbasin  with  iron  cap  and  cover 
and  the  necessary  iron  stone  pipe  connections 
with  the  main  sewer  at  the  northwest  corner 
of  Seymour  and  Linn  Sts. ;  an  iron  stone 
pipe  sewer  8  ins.  in  diameter,  with  14  V 
branches  in  same  in  Randolph  St.  from  the 
north  line  of  Ash  St.,  northerly  along  Ran- 
dolph St.  to  Elm  St.,  and  connecting  there 
with  sewer  already  laid  down;  a  flushing  hole 
of  iron  stone  pipe  8  ins.  in  diameter,  with  iron 
cap  and  cover,  at  the  south  end  of  said 
sewer. 

®City  Trustees  of  Lindsay,  Cal..  have 
awarded  Chambers  &  Heafey,  San  Francisco, 
Cal.,  the  contract  for  the  construction  of  a 
new  sewer  system  and  disposal  plant  at  $5!),- 
660.  There  were  four  bids,  as  follows:  The 
Western  Engineering  and  Construction  Co., 
Oakland,  disposal  works,  $8,000;  sewer  sys- 
tem, $55,586.63;  total,  $63,586.63.  W.  S.  Dtim- 
levy,  Fresno,  disposal  works.  $7,000;  sewer 
system,  $-57,429.20;  total,  $64,429.20.  Chambers 
&  Heafev,  San  Francisco,  disposal  works,  $8,- 
250;  sewer  system,  $51,410.12;  total,  $59,660.18. 
C.  D.  Vincent,  Oakland,  disposal  works,  $7,- 
543;  sewer  system,  $53, 961. 58  ;  total,  $01, 54 0.50. 

®The  Board  of  Public  Works,  Los  Angeles, 
Cal..  has  awarded  the  contract  for  the  con- 
struction of  a  sewer  in  Broad  St.,  between 
Sixth  and  Inez  St.,  to  C.  Salata  at  $1,960.  The 
contract  for  the  sewer  in  Fickett  St.,  between 
Sixth  St.  and  Fourth  St.,  went  to  the  same 
contractor  at  $3,745. 

®C.  Salata,  Los  Angeles,  Cal.,  was  awarded 
the  contract  by  the  Board  of  Public  Works, 
Los  Angeles,  Cal,  for  constructing  a  sewer 
in  Stephenson  Ave.,  between  the  first  alley 
west  of  Mott  St.  to  Hollenbeck  Terrace.  The 
contract  price  was  $3,800. 

Board  of  Public  Works,  Los  Angeles,  Cal., 
has  instructed  the  City  Engineer,  Homer 
Hamlin,  to  prepare  plans  and  make  surveys 
for  the  construction  of  a  storm  water  sewer 
in  Jefferson  St.  to  the  ocean. 

State  Board  of  Health  has  instructed  the 
officials  of  Fowler,  Cal.,  t"  take  immediate 
steps  toward  installing  a  sanitary  sewer  sys- 
tem and  sewage  disposal  plant.  W.  T.  Snow- 
is  Secy,  of  the  State  Board. 

Preliminary  work  is  under  way  by  the 
Council  of  Santa  Clara,  Cal.,  for  the  installa- 
tion of  a  sewer  system  in  the  northern  part 
of  the  town. 

A  special  election  will  probably  be  he'd  by 
Crescent  City,  Cal.,  to  vote  on  the  proposition 
of  issuing  bonds  for  street  improvements  and 
sewer  system. 

It  is  reported  that  an  election  will  be  called 
shortly  by  Elsinore,  Cal.,  for  the  purpose  of 
voting  on  the  proposition  of  issuing  $20,000 
of  bonds  for  the  construction  of  sewers. 

Bonds  may  be  issued  shortly  for  the  con- 
struction of  improvements  to  the  sewer  sys- 
tem of  Berkeley.  Cal. 

Plans  are  under  consideration  by  the  city 
of  San  Mateo.  Cal.,  for  the  construction  of 
septic  tanks  for  the  sewerage  system. 

City  of  Santa  Maria,  Cal.,  has  under  con- 
sideration the  issuance  of  $60,000  of  bonds 
for  the  installation  of  a  sewer  system. 

The  municipality  of  Grass  Valley,  Nevada 
County.  Cal.,  has  under  consideration  the  in- 
stallation of  a  settling  basin  for  the  disposal 
of  sewage.  The  cost  of  the  work  is  estimated 
at  $lo,0ii(i. 

Illinois. 

•{•Bids  will  be  received  until  7:30  p.  m.,  Sept. 
7.  by  C.  L.  Harrah,  City  Clerk,  Bushnell,  111. 
for  the  construction  of  five  blocks  of  sewers. 
J.  H.  Spiker  is  Mayor. 


®The  following  contracts  for  construct- 
ing sewers  in  Chicago  have  been  awarded 
by  the  Board  of  Local  Improvements;  E.  J. 
Glackin,  Secy.:  Elston  Ave.,  tile  pipe. 
$582.40,  Christino  Fosco,  814  Des  Plaines 
St.;  S.  State  St.,  l()6th  Pl„  etc.,  tile  pipe. 
$1,841,  Christino  Fosco;  Muskegon  A  v..  tile 
pipe,  Jno.  W.  Brunt,  2447  £.  "4th  St.,  $2,144; 
Throop  St..  brick  and  tile  pipe,  $3,571. 
Christino  Fosco.    Bids  were  opened  Aug  15. 

•{•Bids  will  be  received  until  11  a.  111., 
Sept.  6,  by  the  Board  of  Local  Improve- 
ments, Chicago,  111.,  E.  J.  Glackin,  secre- 
tary, for  constructing  sewers  in  a  number 
of  streets. 

Bids  as  follows  were  received  Aug.  21  by 
the  Board  of  Local  Improvements  of  Wan 
kegan,  III.,  M.  J.  Douthutt,  City  Engineer, 
for  constructing  tile  pipe  sew  ers  in  the  First 
Northwest  Sewer  District.  John  Brogan, 
Green  Bay,  Wis.,  $25,743;  H.  C.  Hauson, 
Racine.  Wis.,  $26,235;  William  Moran,  Jo- 
liet,  111.,  $26,292;  H.  D.  Hallett,  Aurora,  111., 
$26,808;  Johnson  &  Thompson,  Racine, 
Wis.,  $27,086;  A.  C.  Schreiter,  Manitowoc. 
Wis.,  $27,473;  Mulholland  &  Kuehn.  Kau- 
kanna.  Wis.,  $27,623;  Robert  Nelson,  Racine. 
Wis.,  $27,642;  N.  F.  Reichert,  Racine,  Wis.. 
$27,838;  H.  C.  Patterson,  Wraukegan.  111.. 
$28,691. 

At  a  public  hearing  at  Carlyle.  111.,  Aug.  12, 
the  City  Council  decided  to  build  a  sewer 
system  through  the  streets  now  lacking  the 
improvement.  The  work,  which  will  include 
about  85  blocks,  will  cost,  it  is  estimated,  $19,- 
000. 

An  ordinance  was  recently  introduced  into 
the  City  Council  of  Bloomington,  111.,  provid- 
ing for  the  construction  of  the  Holland 
Sewer  System  near  Catherine  St. 

City  Council  of  Pittsheld,  III,  has  ordered  a 
preliminary  survey  for  the  construction  of  a 
complete  sewer  and  water  works  system. 

According  to  the  estimate  of  the  cost  made 
for  the  extension  of  the  sewer  in  districts 
Nos.  1,  2  and  3,  Marseilles,  111.,  the  work 
will  require  an  expenditure  of  approximately 
$65,587. 

It  is  reported  that  a  meeting  is  to  be  held 
at  the  City  Council  Chambers  of  Galesburg, 
111.,  to  discuss  the  general  sewerage  question 
of  the  city,  and  to  consider  separately  the 
Sixth  Ward  sewer  proposition. 

City  Council  of  Freeport,  111.,  has  under 
consideration  the  construction  of  a  culvert  to 
close  in  the  open  creek  along  the  lower  end 
of  Jackson  St.  A  meeting  will  be  held  to 
determine  what  part  of  the  cost  will  be  borne 
by  the  property  owners. 

Board  of  Local  Improvements,  Quincy,  111., 
has  adopted  a  resolution  providing  for  the 
construction  of  a  sewer  in  Vermont  St.,  from 
17th  to  18th  Sts.;  in  18th,  from  Broadway  to 
Heamshire,  and  in  Hampshire  to  24th  and  in 
24th  to  Maine  St. 

A  petition  has  been  referred  to  the  Board 
of  Local  Improvements  by  the  City  Council 
of  Decatur,  111.,  asking  for  the  construction 
of  a  sewer  in  the  alley  between  Water  and 
Frank  St.,  connecting  with  the  East  Decatur 
St.  sewer. 

Indiana. 

City  of  Plymouth,  Ind.,  has  decided  upon 
the  construction  of  a  sewer  in  Center  St.. 
from  Novelty  to  Harrison  St.,  a  distance  of 
1,320  ft.  The  work  will  include  lo  and  12-in. 
vitrified  salt  glazed  sewer  pipe. 

Iowa. 

•{•Bids  will  be  received  until  In  a.  m.  Sept. 
2,  by  City  Clerk,  Sioux  City,  la.,  for  furnish- 
ing all  material  and  labor  necessary  for  con- 
structing a  sanitarv  sewer  in  Cook  St..  from 
W.  15th  St.  to  W.  Fighth  St.;  in  Omaha  St., 
from  W.  Seventh  St.  to  W.  15th  St.;  in  Otoe 
St.,  from  a  point  50  ft.  south  of  W.  Ninth 
St.  to  W.  14th  St.:  in  W.  14th  St..  from  Otoe 
St.  to  Hamilton  St.;  in  Hamilton  St..  from 
W.  14th  St.  to  W.  15th  St.,  and  in  W.  15th 
St.,  from  Hamilton  St.  to  a  point  60  ft.  east 
of  the  east  line,  of  Geneva  St.,  in  accordance 
with  plans  and  specifications  prepared  by  the 
City  Engineer  and  on  file  in  the  office  of  City 
Clerk.    Said  work  shall  be  completed  on  or 


before  Nov.  1,  1911.  F.  ().  Weslej  is  Supt. 
of  Streets  and  Public  Improvements 

■{•Bids  will  be  received  until  10  a.  in.,  Sept. 
2,  by  City  Clerk,  Sioux  City,  la.,  for  furnish- 
ing labor  and  material  for  the  construction 
of  a  sanitary  sewer  in  Douglas  St..  from  a 
point  822  ft.  north  of  24th  St.  to  a  point  1,120 
ft.  north  of  21th  St.,  thence  in  and  across 
lot  25,  block  4,  Vine  Place,  to  Pierce  St.  ex- 
tension, thence  east  in  Pierce  St.  extension 
and  27th  St.  to  Pierce  St.,  in  accordance  with 
plans  and  specifications  prepared  by  the  City 
Engineer  and  on  file  in  the  office  of  the  City 
Clerk.  Said  work  shall  be  completed  on  or 
before  Oct.  1,  1011.  E.  ().  Wesley  is  Supt. 
of  Streets  and  Public  Improvements. 

•{•Bids  will  be  received  until  Sept.  11  by 
S.  H,  Ferree,  City  Clerk,  Belle  Plaine,  ia., 
for  the  construction  of  WV2  miles  of  sewers 
from  8  to  18-in.  in  diameter  and  (i  miles  of 
4  to  8-in.  water  mains.  C.  P.  Chase.  Iowa 
Engineering  Co.,  Clinton,  la.,  is  Engineer. 

•{•Bids  will  be  received  until  7  p.  m.,  Sept 
25.  by  C.  E.  Ward,  Chairman  Water  Com- 
mittee, Fairfield,  la.,  for  the  construction 
of  a  gravity  filtration  plant  for  the  city. 
Hall  &  Adams,  Centerville,  la.,  are  Fngi- 
neers.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

®The  contract  for  laying  a  sewer  in  Sixth 
Ave.  S.,  First  St.  S.,  Fourth  Ave.  and  hirst 
'St.  N.  and  an  extension  on  First  Ave.  E.  was 
awarded  to  R.  C.  De  La  Hunt  of  Cedar  Rap- 
ids, la.,  at  (io  cts,  per  lin.  ft.  and  $30  per 
manhole  and  $80  for  each  manhole  with  flush 
tank. 

®The  contract  for  the  construction  of  the 
storm  water  sewers  in  Cedar  Rapids,  la.,  was 
let  to  M.  Ford,  Cedar  Rapids,  la.,  at  $3,898. 
The  work  will  include  the  construction  of  a 
36-in.  sewer  with  necessary  catch  basins  and 
manholes  on  16th  St.  from  Beaver  to  6th  Ave. 
and  in  6th  Ave.  to  17th  St.  Bids  were  opened 
Aug.  14. 

®Tbe  Lytle  Construction  Co,,  Sioux  City, 
la.,  has  been  awarded  the  contract  for  the 
construction  of  six  miles  of  sanitary  sewer 
with  a  large  disposal  station  at  West  Liberty, 
Ia. 

At  a  meeting  of  the  City  Council,  Burling- 
ton. Ia.,  City  Engineer  H.  G.  Vollmer  was 
instructed  to  prepare  plans  and  specifications 
for  a  vitrified  pipe  sewer  in  Cleveland  Ave., 
from  a  point  35  ft.  east  of  the  east  side  of 
Garfield  Ave.  to  the  center  of  Cleveland  Ave. 
and  Gunnison  St.,  10-in.  pipe,  and  from  the 
center  of  Cleveland  Ave.  and  Gunnison  St., 
running  north  in  Gunnison  St.  to  connect  with 
the  Spray  St.  sewer,  15-in.  pipe. 

Citizens  of  Leeds,  Sioux  City,  Ia.,  are  tak- 
ing active  steps  toward  securing  the  construc- 
tion of  a  sanitary  sewer  system  at  that  place. 

A  resolution  will  be  passed  upon  by  the 
City  Council  of  Ottumwa,  Ia.,  Sept.  1,  provid- 
ing for  the  construction  of  sanitary  sewers 
in  the  following  streets  and  alleys :  Schuyler 
St.,  from  Finley  Ave.  to  Chester  Ave. :  Ches- 
ter Ave.,  from  Schuyler  St.  to  a  point  275 
ft.  west  of  the  west  line  of  Milner  St.:  Wil- 
lard  St.,  from  Finley  Ave.  to  a  point  75  ft. 
south  of  the  south  line  of  W.  Vine  St. ;  Ran- 
som St.,  from  Finley  Ave.  to  Church  St.; 
alleys  in  Blocks  11  and  12,  Blake's  add.  to 
the  city  of  Ottumwa.  Ia. ;  alleys  in  block  No.  4, 
Janney  add.  to  the  city  of  Ottumwa.  Ia.; 
Pennsylvania  Ave.,  from  a  point  88%  ft.  east 
of  east  line  of  Camille  st.  to  a  point  130  ft. 
east  of  east  line  of  N.  Court  St. 

City  Council  of  New  London.  Ia..  has  em- 
ployed Hall  &  Adams,  Consulting  Fngincers, 
Centerville,  la.,  to  make  preliminary  surveys 
for  the  construction  of  a  sewerage  system 
in  that  city.  A  special  election  to  vote  bonds 
for  the  purpose  of  completing  the  work  will 
probably  be  held  soon. 

According  to  the  report  of  J.  \\".  Budd, 
City  Engineer.  Des  Moines,  la.,  the  sewer 
tern  in  that  city  is  in  need  of  repairs  requir- 
ing an  expenditure  of  approximate!)  $200,000. 
The  improvements  recommended  by  Engineer 
Budd  are:  Reconstruction  of  the  West  Des 
Moines  intercepting  sewer  from  Grand  Ave. 
to  the  junction  of  the  Des  Moines  and  Rac- 
coon rivers,  a  distance  of  approximately  3.000 
ft.    The  reconstruction    of    the    East  Des 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Moines  intercepting  sewer  from  Locust  St. 
to  Raccoon  St. — a  distance  of  2,520  ft.  The 
extension  of  the  E. .  18th  St.  sewer  outlet — a 
distance  of  1,000  ft. 

The  question  of  constructing  a  storm  sewer 
in  the  lower  end  of  Howell  St.  to  the  river 
has  been  submitted  to  the  Sewer  Committee 
of  the  City  Council  of  Davenport,  la. 

City  Council  of  Denison,  la.,  at  a  recent 
meeting  passed  an  ordinance  for  the  con- 
struction of  sanitary  sewers  in  portions  of 
the  following  streets :  St.  Louis  St.,  Prospect 
St.  \V..  Court  St.,  Wall  St.,  Nassau  St.,  Tre- 
mont  St.,  Broadway  and  Chestnut  St. 

Kansas. 

•J»Bids  will  be  received  until  Sept.  19  by  City 
Officials  of  Manhattan,  Kan.,  for  the  construc- 
tion of  about  12,000  ft.  of  extensions  to  the 
Sanitary  Sewer  system  now  being  completed 
by  W.  W.  Cook  &  Son  at  that  place. 

•J«Bids  will  be  received  until  noon,  Sept. 
11,  by  F.  H.  Hawkins,  City  Clerk,  Colum- 
bus, Kan.,  for  the  construction  of  approxi- 
mately IS  miles  of  sanitary  sewers  of  vit- 
rified sewer  pipe  of  sizes  from  8  to  15  ins., 
together  with  manholes,  flush  tanks  and 
lamp  holes,  and  disposal  works  for  the  puri- 
fication of  sewage,  according  to  plans  and 
specifications  on  file  with  the  City  Clerk. 
Bidders  will  be  furnished  with  copies  of 
specifications  and  blank  forms  of  proposals 
of  application  to  the  City  Clerk,  or  to  the 
Engineers,  M.  A.  Earl  &  Co.,  at  Muskogee, 
Okla.,  or  First  National  bank  Bldg.,  Chi- 
cago, 111. 

Bids  will  be  received  about  the  middle  of 
September  by  Seneca,  Kan.,  for  the  construc- 
tion of  sanitary  sewers  and  sewage  disposal 
works.  The  cost  of  the  work  is  estimated  at 
$50,000.  Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.,  are  Engineers. 

City  Council  of  Atchison,  Kan.,  has  passed 
a  resolution  to  construct  a  sanitary  sewer  in 
Sewer  District  No.  6,  with  laterals,  lampholes, 
manholes  and  appurtenances  thereto.  V.  L. 
King  is  City  Clerk. 

Kentucky. 

®The  contract  for  the  construction  of  the 
Alta  Ave.  sewer  in  Louisville,  Ky.,  has  been 
let  by  the  Board  to  Henry  Bickel  Co.,  Louis- 
ville, Ky.,  at  $-29,340.  The  work  includes  4,- 
220  ft.  of  10-in.  sewer  and  20  to  45-in.  storm 
drain.  Bids  for  the  work  were  opened  Aug. 
18. 

Board  of  Health,  Lexington,  Ky.,  has  asked 
the  City  Council  to  pass  an  ordinance  sub- 
mitting to  the  voters  the  proposition  of  issu- 
ing bonds  to  the  amount  of  $150,000  for  the 
improvement  of  the  sewerage  system;  $50,000 
of  the  amount  will  be  necessary  for  the  con- 
struction of  a  plant  for  purification  and  sew- 
age disposal. 

Louisiana. 

An  election  was  held  Aug.  24  at  Opelousas, 
La.,  to  vote  on  the  question  of  installing  a 
sewerage  system  and  to  levy  a  tax  of  2% 
mills  to  provide  funds  for  the  work. 

Maryland. 

Commissioners  of  Montgomery  County, 
Rockville,  Md.,  have  acted  favorably  on  the 
petition  of  the  delegation  for  assistance  in 
establishing  a  permanent  sewerage  system  for 
I  lie  liethesda  District  including  Chevy  Chase, 
Friendship  Heights,  Drummond,  Somerset, 
liethesda  and  Woodmont. 

Michigan. 

'  I  In  contract  for  the  trunk  sewer  pump- 
ing tat  ion  foundation  and  superstructure  at 
Grand  Rapids,  Mich,  was  awarded  to  C.  W. 
Bunker  &  Co.,  at  $22,105  and  $12  per  cu.  yd. 
tor  concrete.  The  following  contracts  were 
a  I  -••  I't  li  St  improvement,  Martin  Den 
P.o-T.  $::il7<i;  V  Ottawa  St.  alley  pavement, 
Hilding  &  Whiting.  $2,180.97;  water  main  on 
fotlagi  Grove  and  other  streets,  I).  W.  Moves, 
Fl!'!i  15;     ewer  on  Trowbridge  St.,  Mever  & 

Van  Oeren,  $124,52;  N,  Ottawa  St.  sewer, 

V.  1    II.  \  K    Kloot.  ,  $1.1191  0:,;  Wealthy  Ave 

pavement,  I  hiding  K    Whiting,  $4,K>5n.  and 

ill.    same  linn   the   Court    St.  pavement  for 

$1  1.91(7. 


®J.  R.  Halfetz  Co.,  Iron  Mountain,  Mich., 
has  been  awarded  the  contract  at  $6,162  for 
constructing  sanitary  sewer  in  Central  Ave., 
Florence  Ave.,  Quinnesec  St.,  Pewabic  St.  and 
Outlet.    O.  G.  Johnson  is  Town  Clerk. 

The  City  Council  of  Flint,  Mich.,  has  re- 
ferred to  the  Sewer  Committee  a  petition  ask- 
ing for  the  construction  of  a  sewer  in  Sixth 
Ave.,  from  Patrick  to  Prospect  St.,  and  from 
Wolcott  to  Prospect  St. 

Minnesota. 

•J»Bids  will  be  received  until  8  p.  111.,  Sept. 
5,  by  City  Council,  Ely,  Minn.,  for  the  con- 
struction of  combined  curb?  and  gutters, 
storm  sewers,  manholes,  catchbasins  and 
connecting  the  same  with  trunk  storm  sewer 
of  the  city.  J.  Wisted,  Jr.,  is  City  Clerk. 
Official  advertisement  will  be  found  else- 
where in  this  issue. 

®The  contract  for  the  construction  of  3,300 
ft.  of  pipe  sanitary  sewer  and  specials  at 
Montevideo.  Minn.,  was  awarded  to  Lars 
Overn,  St.  Peter,  Minn.,  at  $2,235.  The  work 
will  include  600  ft.  of  6-in.  pipe  sewer ;  2,700 
ft.  of  8-in.  pipe  sewer ;  9  manholes ;  1  flush 
tank.  M.  E.  Chamberlain  is  City  Engineer. 
Bids  were  opened  Aug.  21. 

Board  of  Aldermen  has  approved  the  con- 
struction of  the  proposed  sewer  system  in  St. 
Anthony  Ave.,  Rondo,  Aldine  and  other 
streets  in  St.  Paul. 

Mississippi. 

It  was  voted  in  Greenville,  Miss.,  on  Aug. 
22  to  issue  additional  bonds  for  the  sewerage 
system. 

Missouri. 

®Bids  were  opened  Aug.  25  by  Board 
of  Public  Improvements,  St.  Louis,  Mo.,  for 
constructing  the  first  section  of  the  Clifton 
Heights  Joint  District  Sewer,  the  contract 
being  awarded  to  the  Wm.  F.  Riley  Con- 
struction Co.,  Victoria  Bldg.,  St.  Louis.  Mo., 
at  $47,725.  The  work  includes  the  follow- 
ing brick  sewer:  Open  cut — 1,189  ft.  80  ins. 
in  size,  439  ft.  68  ins..  150  ft.  62  ins.,  377  ft. 
58  ins.,  85  ft.  50  ins.  Tunnel— 387  ft.  80  ins. 
in  size;  192  ft.  62  ins.;  259  ft.  50  ins.  with  all 
inlets  and  manholes. 

®The  Kansas  City  Terminal  Ry.  Co.  on 
Aug.  22  awarded  the  contract  for  the  con- 
struction of  the  O.  K.  Creek  sewer,  Kansas 
City,  Mo.,  to  Bernard  Corrigan,  Kansas  City, 
Mo". 

Plans  and  specifications  are  being  prepared 
by  Burns  &  McDonnell,  Engineers,  Kansas 
City,  Mo.,  for  sanitary  sewers  for  California, 
Mo.,  the  estimated  cost  being  $50,000. 

City  of  Kirksville,  Mo.,  has  voted  to  issue 
$17,(11)0  worth  of  bonds  for  the  purpose  of  re- 
pairing their  sewerage  system.  The  work  will 
be  started  shortly. 

Nebraska. 

®The  contract  for  the  construction  of  a 
sewer  in  Irort  Robinson.  Nebr..  has  been 
awarded  to  Hamilton  &  Greenburgcr,  Craw- 
ford, Nebr. 

New  York. 

4*Mids  will  be  received  until  11  a.  111., 
Sept.  6,  by  Alfred  E.  Steers,  President  of 
the  Borough  of  Brooklyn,  New  York  City, 
for  five  sewer  construction  contracts,  the 
largest  being  No.  1,  as  follows:  For  fur- 
nishing  all  the  labor  and  material  required 
for  ((instructing  a  sewer  in  K.  12th  St.  be- 
tween Avs.  J  and  K. 

•J» 1 5 u I  s  w  ill  be  received  until  10:30  a.  in., 
Sept.  6.  by  Thomas  \V.  Whittle,  Acting 
President  of  the  Horough  of  tile  Bronx, 
New  York  City,  for  nine  street  improve- 
ment contracts,  the  largest  contract  calling 
for  constructing  sewers  and  appurtenances 
in  llaviland  Ave. 

W.  W.  Young.  Consulting  Knginecr,  220 
Broadway,  New  York,  has  been  engaged  in 
consulting  capacity  by  the  Bronx  Valley  Sewer 
Commission.  This  is  the  third  successive 
commission  to  retain  Mr  Young's  services, 
the  Inst  being  hi  partisan;  the  second  and 
1I1111I  are  s.nd  tn  fie  of  the  opposite  political 
faith. 

\n  ordinance  has  been  passed  by  the  Com- 


mon Council,  Rochester.  N.  Y.,  providing  for 
the  construction  of  a  sewer  in  Heidelber 
Place  estimated  to  cost  $1,260. 

An  ordinance  has  been  introduced  into  the 
City  Council  of  Binghamton,  N.  Y.  authoriz- 
ing the  construction  of  a  sewer  in  Sheldon 
St.  in  the  Fifth  Ward. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Aug. 
30,  by  Adam  Ulmer,  Director  of  Public 
Service,  Bucyrus,  O.,  for  the  construction 
of  a  storm  water  sewer  on  S.  Sandusky  Ave. 
and  Southern  Ave.  P.  L.  Neiderheiser  is 
Engineer. 

®Bids  were  opened  Aug.  14  by  Jas.  E. 
Stotler,  Village  Clerk,  Girard,  O..  for  the 
improvement  of  Liberty  St.  by  construct- 
ing a  storm  sewer  and  paving  with  brick. 
The  contract  was  awarded  to  Turner  & 
Olson,  Youngstown,  O.,  at  $16,124. 

©Houston  &  Henderson,  Logan,  0.,  have 
been  awarded  the  contract  for  the  construction 
of  sewer  work  in  Upper  Sandusky,  O.,  at 
$150,000. 

®The  contract  for  the  construction  of  a 
sewer  in  Shreve.  O.,  has  been  let  by  Clem 
Morgan,  Village  Clerk,  to  the  Van  Meter 
Construction  Co.,  Steubenville,  O..  and  the 
contract  for  the  sewage  disposal  plant  to 
Seymore-Rennick,  Findlay,  O.  Bids  were 
opened  Aug.  18. 

Residents  of  Himrod  Ave.,  Youngstown,  O., 
have  petitioned  the  City  Council  for  the  ex- 
tension of  the  city  water  mains  and  district 
sewer  into  that  thoroughfare. 

The  Cleveland,  O.,  Board  of  Health  at  a 
recent  meeting  considered  plans  for  co-operat- 
ing with  the  State  of  Ohio  and  the  Federal 
Government  with  a  view  of  preventing  the 
dumping  of  garbage  into  Lake  Erie. 

A  resolution  was  passed  by  the  City  Coun- 
cil, Cincinnati,  O.,  declaring  it  necessary  to 
construct  sewers  in  Boudinot  Ave.  from  the 
end  of  the  existing  18-in.  pipe  sewer  north 
of  some  road  to  Daytona  Ave.  by  construct- 
ing 12-in.  and  15-in.  vitrified  pipe  sewer;  and 
in  Lischer  Ave.,  from  Epworth  Ave.  to 
summit  about  370  ft.  west  to  west  line  of 
Epworth  Ave.,  12-in.  vitrified  pipe  sewer.  The 
estimated  cost  is  $5,052. 

City  Council  of  Middleton,  O..  has  passed 
an  ordinance  providing  for  the  issuance  of 
bonds  amounting  to  $15,o00  for  the  purpose  of 
improving  the  sewer  system. 

Oklahoma. 

®Board  of  City  Commissioners  let  con- 
tracts for  the  construction  of  sanitary  sewers 
throughout  Oklahoma  City  as  follows:  In 
Blocks  36,  41,  42,  43,  56  to"  73  and  84  to  Derr 
&  Broderick  at  $17,920;  sewers  in  blocks  12 
and  13  Gee  &  Wessner's  subdivision,  to  Rein- 
hart  &  Donovan,  $1,924.72:  blocks  2,  3,  6,  7 
in  Shartel  Boulevard  addition  to  the  Stokes 
Construction  Co.,  at  $4,020.  Other  small  con- 
tracts, aggregating  $573.  In,  were  awarded  to 
Derr  &  Broderick  and  Reinhart  &  Donovan. 

Plans  have  been  completed  by  E.  E.  Colby, 
City  Engineer,  Chickasha,  Okla..  for  the  out- 
let protection  storm  sewer  on  Railroad  St. 
where  the  sewer  empties  into  Line  Creek. 
The  Oklahoma  Central  R.  R.  will  furnish  the 
necessary  material  and  the  city  will  furnish 
the  labor. 

A  large  sewer  district  has  been  organized 
in  the  Second  Ward  between  Seventh  and 
Eighth  Sts.  and  from  the  southern  limits  of 
the  city  of  McAlester,  Okla.,  to  Kiowa  \ve. 
aiul  it  is  believed  that  bids  for  the  work  will 
be  asked  soon 

Pennsylvania. 

4*  I  he  Department  of  Public  Works.  Pitts- 
burg, Pa  .  has  awarded  the  contract  for  the 
construction  of  relief  sewer  in   Bates  St.  to 

Mike  Somma  at  $1,620. 

iVThc  Borough  Council  of  West  Pittston. 
Pa.,  awarded  to  McConville  &  Fitrpatrick  of 
Pittston,  Pa.  the  contract  for  repairing  the 
sewerage  system  of  that  borough.  Bids  re- 
ceived were:  Kosser  Construction  Co.,  for 
the  entire   work.  $9,011;    McComille  &  Fitl« 

Patrick.  $6,307.96,  Cutting  out  Section  E  work, 
Rosser's  bid  was  $6,814;  .McConville  &  Fitt- 


♦I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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patrick,  $4,833.90.  The  repair  work  will  in- 
clude the  sewers  on  York  Ave.,  Montgomery 
St.,  Exeter  St.,  Susquehanna  Ave.  and  War- 
ren St.,  with  a  small  portion  on  Luzerne  Ave. 
outlet.  The  contractors  will  begin  wirk  at  an 
early  date. 

®The  contract  for  the  construction  of  out- 
fall sewer  disposal  plant  at  Lebanon,  Pa.,  has 
been  awarded  to  M.  Bennett  &  Sons,  Indiana, 
Pa.,  and  the  House  Sewer  Section  to  Bennett 
&  Randall,  Greensburg,  Pa.  T.  R.  Crowell  is 
City  Engineer. 

®The  contract  for  the  construction  of  the 
East  End  Sewer  at  McKeesport,  Pa.,  was 
awarded  bv  the  Sewer  Committee  to  Bowman 
Bros.  Co.,  at  $8,266.  Other  bidders  were: 
Henry  Boehler,  $10,959;  V.  Di  Giorwo.  Pitts- 
burg, Pa.,  $9,064. 

South  Carolina. 

•{•Bids  will  be  received  until  Aug.  31  by 
Beard  of  Aldermen.  Timmonsville,  S.  C, 
for  an  extension  to  the  present  sewerage 
system  and  for  the  construction  of  a  dis- 
posal plant.  J.  N.  Johnston,  Florence,  S.  C, 
is  Engineer. 

South  Dakota. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
4,  by  N.  H.  Jensen,  City  Auditor,  Mitchell,  S. 
Dak.,  for  the  construction  of  lateral  sewers 
including  labor  and  material  as  follows : 
Branch  "O,"  230  ft.  8-in.  pipe,  and  Branch 
"Q,"  373  ft.  10-in.  pipe;  all  complete  and  con- 
nected with  existing  sewers.  Work  to  be 
done  in  accordance  with  plans  and  specifica- 
tions on  file  in  the  office  of  the  City  Engineer. 

Tennessee. 
•{•Bids  will  be  recived  until  noon.  Sept.  5, 
by  Board  of  City  Commissioners,  Memphis, 
Tenn..  at  the  office  of  E.  M.  Douglass,  City 


Clerk,  fur  furnishing  the  necessar)  labor  and 
material  for  the  following  described  drain- 
age work :  Nelly  Bly  St.,  from  Southern  Ry. 
to  Nelson  Ave.— 380  lin.  ft.  24-in.  pipe,  550 
lin.  ft.  18-in.  pipe,  10  inlets;  South  Dudley  St., 
from  Union  Ave.  to  Railroad  Ave. — 300  lin.  ft. 
18-in.  pipe,  20  lin.  ft.  24-in.  pipe,  4  inlets; 
Union  Ave.,  from  Cooper  St.  to  Parkway — 
150  lin.  ft.  18-in.  pipe,  700  lin.  ft.  24-in.  pipe, 
(i  inlets ;  North  and  South  Dunlap  St.,  from 
Poplar  Ave.  to  Union  Ave.— 1,000  lin.  ft.  18- 
in.  pipe,  4  inlets;  North  and  South  Manassas 
St.,  from  Poplar  Ave.  to  Union  Ave. — 220  lin. 
ft.  18-in.  pipe,  300  lin.  ft.  24-in.  pipe,  00  lin. 
ft.  15-in.  pipe,  5  inlets,  2  manholes;  Iowa  Ave., 
from  South  Third  St.  to  Main  St.— 350  lin. 
ft.  30-in.  pipe,  400  lin.  ft.  24-in.  pipe,  440  lin. 
ft.  18-in.  pipe,  5  manholes,  6  inlets.  The  work 
on  each  as  advertised  will  be  let  as  a  whole, 
except  the  concrete  water  table  and  concrete 
curbs  and  gutters,  which  may  be  reserved  by 
the  engineer  to  be  constructed  under  annual 
contracts.  Specifications  and  profiles  govern- 
ing the  above  work  may  be  seen  at  the  office 
of  the  city  engineer.  A  certified  check  for 
$250  on  some  solvent  bank  must  accompany 
each  bid. 

Utah. 

®Buard  of  Public  Works,  Salt  Lake  City, 
Utah,  has  awarded  J.  F.  Johnson,  Salt  Lake 
City,  the  contract  for  the  construction  of  pipe 
sewers  in  Sewer  Extension  No.  290  at  $1.35 
per  ft.  H.  G.  McMillan  is  Chairman  of  the 
Board. 

®The  contract  for  the  construction  of  pipe 
sewers  in  Sewer  Extension  No.  293  has  been 
awarded  by  the  Board  of  Public  Works,  Salt 
Lake  Citv,  Utah,  to  J.  F.  Johnson,  Salt  Lake 
City,  at  $1.42  per  ft. 

®The  contract  for  the  construction  of  pipe 
sewers  in  Sewer  Extension  No.  292  has  been 


awarded  by  the  Board  of  Public  Works,  Salt 
Lake  Citv,'  Utah,  to  J.  E.  Johnson,  Salt  Lake 
City,  at  $1.23  per  ft.  II.  G.  McMillan  is 
Chairman  of  the  Board. 

Virginia. 

•{■Bids  will  be  received  until  noon,  Oct. 

11,  by  H.  W.  B.  Williams,  Mayor,  Colonial 
Beach,  Va.,  for  furnishing  the  necessary 
labor  and  material  for  constructing  a  com- 
plete system  of  sanitary  sewers,  sewage  dis- 
posal plant  and  water  works,  comprising  the 
following:  Approximately  three  miles  of 
sewers,  8-in.  to  15-in.  in  diameter;  approxi- 
mately three  miles  of  water  mains,  4-in.  to 
8-in.  in  diameter;  sewage  disposal  plant, 
sewage  lifts,  power  house,  boiler,  air  com- 
pressors, water  tower  and  artesian  well. 
Bids  will  be  received  for  the  entire  work 
or  for  any  portion  thereof.  Plans  and  spec- 
ifications may  be  seen  at  the  Mayor's  office. 
Colonial  Beach,  Va.,  or  at  the  office  of 
Harry  Stevens,  Consulting  Engineer,  Union 
Trust  Bldg.,  Washington,  D.  G. 

Canada. 

•{•Bids  will  be  received  until  noon,  Sept. 

12,  by  G.  R.  Geary,  Chairman  Board  of  Con- 
trol, Toronto,  Ont.,  for  the  following  work 
in  connection  with  the  main  drainage  works 
of  the  city:  Storm  overflow  sewers,  Sorau- 
ren  division;  980  lin.  ft.  24-in.  cast  iron  pipe, 
2,325  lin.  ft.  36-in.  concrete  pipe,  laying; 
1,912  lin.  ft.  30-in.  concrete  pipe,  laying; 
3,070  lin.'  ft.  24-in.  vitrified  pipe,  279  lin.  ft. 
18-in.  vitrified  pipe,  331  lin.  ft.  15-in.  vitri- 
fied pipe,  high  level  interceptor.  Section  No. 
14;  985  lin.  ft.,  3  ft.  0  in.  by  4  ft.  6  in.,  brick, 
egg  shape,  in  tunnel;  storm  overflow  sewers, 
Manchester  division;  Section  No.  1,  872  lin. 
ft.,  3  ft.  4  in.x3  ft.  8  in.  concrete  culvert;  34 
lin.  ft.,  3  ft.  0  in.x4  ft.  0  in.,  box  drain. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Arizona. 

•{•Bids  will  be  received  until  11  a.  111.,  Sept. 
10,  by  Constructing  Quartermaster,  Fort 
Hauachuca,  Ariz.,  for  construction  complete, 
plumbing  and  heating  one  4-set  officers'  quar- 
ters and  three  double  officers'  quarters  and 
complete  construction  and  plumbing  of  ad- 
ministration building,  two  company  barracks, 
band  barracks  and  store  house. 

Arkansas. 

•{•Bids  will  be  received  until  Sept.  15  by  C. 
L.  Campbell.  President  of  School  Board, 
Crawfordsville,  Ark.,  for  the  construction  and 
completion  of  brick  school  building.  Clvde  A. 
Ferrell,  314  National  Bank  Bldg..  Little"  Rock, 
in  Architect. 

California. 

•{•Bids  will  be  received  until  2  p.  in.,  Sept. 
20,  at  the  office  of  Acting  Superintendent, 
Ala j .  W.  W.  Forsyth,  Yosemite  National  Park, 
Yosemite,  Cal.,  for  the  erection  of  four  resi- 
dence buildings  within  the  national  park. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
19,  by  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C,  for  the  additions  to  dormito- 
ries and  constructing  hospital  building.  River- 
side school,  Cal. 

City  Engineer  H.  D.  Chapman  has  submit- 
ted a  report  to  the  City  Council  of  Rich- 
mond, in  which  he  suggests  tunnelling  the  hill 
at  the  end  of  Ashland  Ave.,  which  street  is 
now  in  course  of  construction,  and  building 
a  60  ft.  road  around  the  bay  shore. 

Harry  Barndollar,  State  Bank,  Long  Beach, 
will  petition  the  City  Council  of  Long  Beach 
early  next  month  for  permission  to  construct 
at  the  foot  of  Golden  Ave.,  two  blocks  west 
of  the  Virginia  hotel,  a  pleasure  pier.  The 
pier  will  be  1,100  ft.  long  and  about  $1,000,000 
will  be  expended  before  completion. 

An  architect  in  the  employ  of  a  Pacific 
Electric  Railway  Co.,  Los  Angeles,  is  reported 
to  be  preparing  plans  for  a  new  pleasure  pier 
at  Play  Del  Rev  to  replace  the  present  struc- 


ture. Plans  are  said  to  call  for  a  pier  at 
least  1,500  ft.  long  to  be  constructed  on  re- 
inforced concrete  piling. 

Connecticut. 
•{•Bids  will  be  received  until  3  p.  m.,  Sept. 
21,  by  Capt.  A.  E.  Waldron,  U.  S.  Engineer, 
New  London,  Conn.,  for  dredging  in  Bridge- 
port  Harbor,  Conn. 

Delaware. 

•{•Bids  will  be  received  until  11  a.  in.,  Sept. 
15,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  for  dredging  Broadkill 
River,  Del. 

District  of  Columbia. 

•{•Bids  will  be  received  until  3  p.  m..  Oct. 
10  (extension  of  date  from  Sept.  15),  by 
James  Knox  Taylor,  Supervising  Architect. 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  of  the  United  States  Post 
Office,  Washington,  D.  C. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct. 
10  (extension  of  date  from  Sept.  15),  by 
James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
mechanical  equipment,  excepting  the  mail 
handling  apparatus,  for  the  U.  S.  Post  Office 
at  Washington,  D.  C. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct. 
10  (extension  of  date  from  Sept.  15),  by 
James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  mechanical  system  of  mail  handling  ap- 
paratus in  the  U.  S.  Post  Office,  Washington, 
D.  C. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct. 
10  (extension  of  date  from  Sept.  15),  by 
James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department.  Washington,  D.  C,  for 
an  electric  elevator  plant  in  the  U.  S.  post 
office  building  at  Washington,  D.  C. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Sept.  11,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 


Washington,  D.  C,  for  furnishing  under  Cir- 
cular 645,  vitrified  tile,  mandrels  for  tiles, 
dynamite,  calcium  carbide  and  telephone  cable. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Sept.  12,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Cir- 
cular 646  steel  plates  and  rivets. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Sept.  23,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Agent,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  copper  con- 
ductor bars  and  splice  bars. 

•{•Bids  will  be  received  until  2:30  p.  m., 
Sept.  11,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C.  for  furnishing  under  Cir- 
cular 646-A,  hose  and  creosoted  piles. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
31.  by  Secretary  of  the  Interior,  Washington, 
D.  C,  for  the  installation  of  a  new  roof  for 
the  Patent  Office  Building,  Washington,  D.  C. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
23.  by  W.  M.  Smith.  Acting  Chief  of  Bureau 
of  Yards  &  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  about  389  tons  of  fabricated 
structural  steel  delivered  at  the  naval  station, 
Guantanamo,  Cuba. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
16,  by  William  M.  Smith,  Acting  Chief  of 
Bureau  of  Yards  6k  Docks,  Navy  Department, 
Washington,  D.  C,  for  retaining  wall  at  the 
U.  S.  naval  hospital,  Washington,  D.  C. 

Illinois. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
25.  by  Col.  J.  L.  Clem,  Chief  Quartermaster, 
Federal  Bldg.,  Chicago,  111.,  for  furnishing 
and  delivering  f.  o.  b.  at  place  of  manufac- 
ture 3,500  metal  wall  lockers  of  the  following 
sizes:  500  single,  850  double.  300  triple.  100 
quadruplex.  The  quantities  named  are  sub- 
ject to  increase  or  decrease  of  20  per  cent. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Sept.  7,  by  J.  L.  Clem.  Assistant  Quarter- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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master  General,  Federal  Bldg..  Chicago,  111, 
for  furnishing  420  refrigerators. 

•{•Bids  will  he  received  until  noon,  Sept.  G, 
bv  South  Park  Commissioners,  57  St.  and 
Cottage  Grove  Ave.,  Chicago,  111.,  for  all  mill 
and  metal  work  for  the  pergolas  and  the 
mill  work  for  the  trellis  panels  in  front  of 
the  administration  building.  J.  J.  Neil  is  Sec- 
retary. 

Indiana. 

■{•Bids  will  be  received  until  10  a.  m..  Sept. 
19,  by  Depot  Quartermaster.  Jeffersonville. 
Ind  "for  the  construction  of  a  toilet  at  the 
Shiioh  National  Cemetery,  Pittsburg  Landing, 
Tenn. 

Iowa. 

®Brogan  &  Rich.,  105  W.  Monroe  St.,  Chi- 
cago, 111.,  and  Decorah,  la.,  have  been  award- 
ed a  contract  for  constructing  a  dam  and  pow- 
er house  on  Upper  Iowa  River  at  Decorah. 
Ia  ,  as  noted  in  our  last  issue.  The  contract 
includes  3,000  cu.  vds.  earth  excavation,  1,000 
cu.  yds.  rock  excavation,  5,000  cu.  yds.  em- 
bankment, 4,000  cu.  yds.  concrete  masonry  and 
a  single  row,  steel  sheet  piling,  18  ft. 
lengths,  300  ft.  across  river.  Work  has  just 
been  started  and  is  to  be  completed  Jan.  1, 
1912. 

The  Board  of  Supervisors  of. Jasper  Coun- 
ty have  approved  the  maps  for  the  miprove- 
men  of  Skunk  River  and  will  hold  a  public 
hearing  on  the  matter  on  Sept.  12.  H.  S.  Ray- 
burn,  Newton,  la.,  is  secretary  of  the  board. 

A  company  is  being  formed  by  G.  S.  Gilbert- 
son,  Geis  Botsford,  Des  Moines,  and  others 
for  the  development  of  water  power  along  the 
Des  -Moines  river  near  Fort  Dodge.  It  is 
proposed  to  build  a  concrete  dam  42  ft.  high 
at  a  point  where  the  river  cuts  through  be- 
tween high  hills  to  develop  3,000  h.p. 

Kansas. 

•{•Bids  will  be  received  until  11  a.  m,  Sept. 

5  by  Capt.  Aubrey  Lippincott.  Quartermas- 
ter, Fort  Rilev.  Kan.,  for  furnishing  supplies 
and  labor  for  repair  of  hospital  buildings  at 
that  post. 

Louisiana. 
•{•Bids  will  be  received  until  Sept.  5,  by 
Adolph  Brasseux,  .Mayor.  Abbeville,  La.,  for 
the  construction  of  a  public  wharf  on  the 
river  front.  The  wharf  will  he  150  to  200 
ft.  long. 

■{•Bids  will  be  received  until  1  p.  m.,  Sept. 
4,  by  J.  [.  Teer,  Supt.  of  Schools,  Coushatta, 
La.  for  the  construction  of  a  •2-story  brick 
school  building  at  that  place.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  F.  F. 
Wild    Architect.  Shreveport,  La. 

The  New  Orleans  Ry.  &  Light  Co.,  317 
Barronne  St..  New  Orleans,  is  to  have  work- 
started  shortly  on  the  construction  of  the 
proposed  new  revetment  and  landing  on  the 
east  hank  of  the  New  Basin  Canal  just  south 
of  the  Frisco  draw-bridge. 

Contracts  will  be  let  about  Oct.  1  for  the 
construction  of  the  Roumain  office  building  at 
Baton  Rouge.  The  building  is  to  be  six 
stories  of  steel  skeleton  and  fireproof  con- 
struction and  will  cost  about  $150,000.  havrot 

6  Livaudais,  New  Orleans.  La.,  are  the  ar- 
chitects. 

Michigan. 

■{•Bids  will  he  received  until  3  p.  m.,  Sept. 
II  (extension  of  time  from  Aug.  81),  by 
James  Kims  Taylor,  Supervising  Architect. 

Tp-astirv  Department.  Washington.  D.  (  ..  for 
the  1  Mtiipleti'  11  of  the  fourth  tloor  in  the  I  S. 
|-,,,t  (  ) flier  and  <  ourl  I  louse  at  (.rand  Rap- 
ids, Mich. 

Minnesota. 

Ml    L    I'.artlrtt,  Virginia  Minn.,  has  hern 

awarded  the  contract  for  constructing  a  dam 
tn  Pike  River  for  the  municipal  ewctric  huh' 

plant  of  Tower,  Minn. 

Mississippi. 

The  Gttlfporl  Shipping  Co„  1 1  C  Elder, 
Superintendent,  Gulfport,  Miss.  Ii  tot  erect  a 

-          coal  tipple  "i>  the  Gulfport  pier,  i  Be 

plant  will  be  completed  by  Nov  I  Md  will 
have  1  ■  spadty  of  2,000  low  daily. 

•I-  indicates 


Missouri. 

•{•Bids  will  he  received  until  9  a.  m.,  Sept. 
11,  by  Edward  Kahlhaum,  Secy.,  Executive 
Committee,  School  of  Mines  aand  Metallurgy, 
Rolla,  Mo.,  for  furnishing  the  necessary  labor 
and  material  for  the  erection  and  completion 
of  a  library  building  for  the  Missouri  School 
of  Mines.  Plans  and  specifications  were  pre- 
pared by  G.  W.  Hellmuth,  Architect,  St. 
Louis,  Mo. 

The  following  bids  were  received  Aug.  15 
by  the  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  for  the  construction  of  a  revet- 
ment along  the  Mississippi  River  bank  from 
St.  Cvr  Ave.,  extending  0,000  ft.  north.  Paul 
W.  Grether  &  Co.,  $136,533;  Rust,  Swift  & 
Co..  $148,31)8;  Fruin-Colnon  Contracting  Co.. 
$160,928;  Dewitt  &  Shobe,  $130,620. 

New  Jersey. 

•{•Bids  will  he  received  until  11  a.  m.,  Sept. 
13,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  for  dredging  Tuckerton 
Creek,  N.  J. 

Bids  as  follows  were  received  Aug.  7  by  R. 
F.  Davis,  Town  Clerk,  of  Bloomfield,  N.  J., 
for  supplying  a  combination  chemical  and 
horse  wagon  ( horse  drawn )  :  James  Boyd  & 
Bros.,  Philadelphia,  $1,780;  American  La- 
France  Co..  $1,000;  Combination  Ladder  Co., 
$1,000. 

New  York. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
11,  by  Capt.  F.  T.  Arnold,  Constructing  Quar- 
termaster, New  London.  Conn.,  for  the  con- 
struction of  frame  wagon  shed  at  Fort  Terry, 
N.  Y. 

•{•Bids  will  be  received  until  11  a.  m..  Sept. 
5,  by  Capt.  F.  H.  Burton,  Quartermaster,  Fort 
Jay,  Governors  Island,  N.  Y.,  for  delivering 
at  pier  12,  East  River,  N.  Y.,  electrical  sup- 
plies and  rubber  matting. 

•{•Bids  will  be  received  until  noon,  Sept.  14, 
by  Col.  S.  W.  Roessler,  LT.  S.  Engineer.  New- 
York,  N.  Y.,  for  dredging  in  Great  South 
Bay  and  in  Brown's  Creek,  N.  Y. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Sept.  5,  by  Joseph  Johnson,  Fire  Commis- 
sioner. Borough  of  Manhattan,  New  York- 
City,  for  the  necessary  labor  and  material  for 
the  installation" of  an  underground  fire  alarm 
telegraph  system  on  East  End  Ave.  from  82d 
to  88th  St." 

®The  Alexander,  Shumway  &  Utz  Co.,  16 
State  St.,  Rochester,  N.  Y.,  has  been  awarded 
the  contract  by  the  Stecher  Lithographic  Co., 
for  a  2-story  reinforced  concrete  building,  98 
ft.  by  360  ft",  and  wing  31  ft.  by  61  ft.  Foun- 
dations and  columns  designed  for  four  stories. 
George  C.  Wright  is  engineer  for  owners. 

Ohio. 

•{•Bids  will  be  received  until  Sept.  5  by 
Capt.  J.  K.  Parsons.  Quartermaster,  Colum- 
bus Barracks,  ().,  for  Furnishing,  installing 
and  connecting  up  complete  in  the  kitchen  ol 
the  mess  hall  at  Columbus  Barracks,  ()..  two 
30-in.  exhaust  fans  with  motors. 

•{•Bids  will  be  received  until  noon.  Sept  8, 
by  City  Clerk,  East  Cleveland,  1113  William 
son  Bldg.,  Cleveland,  ()..  for  the  necessary 
labor  and  material  for  the  installation  com- 
plete of  a  combination  Police  and  Fire  Signal 
system  for  the  city  of  bast  Cleveland.  Kline 
F.  Leet  is  City  Clerk. 

•{■Bids  will  be  received  until  II  a,  tn.,  Sept. 
2".  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland.  ( ),  for  the  construction 
jetties  in  Rocky  River,  near  Mastic  Bridge, 
under    Report    No    2862,  and   retaining  wall, 

Rock  River,  %  mile  below  Mastic  Bridge, 
under  Report  2863,  Frank  R  Lander.  Coun- 
h  Surveyor,  has  plans  and  specifications  on 
file  al   his  office  in   the    New    Court    I  louse 

J.  P.  ( ioldenbogen  is  ( lerk, 

•(•Bids   "ill   be   reined   until   noon.   Sept.  5, 

by  Carl  Loreu/.  Secy,,  Cleveland  Public  Li 
brary  Board,  Cleveland,  0.,  tor  the  necessary 
labor  ami  material  for  the  construction  of 
the  furniture  for  the  Carnegie  Lorain  branch 
library  building.  N,  W.  Corner  Lorain  \vc 
;,nd  West  n: 1. 1  Si. 

•{•Bids  will  be  received  until  noon.  Sept  5, 
by  Carl   l.oren/,  Secy,.  Cleveland   Public  Li 

)rk  now  open  for  bids.    9  indicates  a  contra 


brary,  1443  E.  3d  St.,  Cleveland,  0„  for  fur- 
nishing the  necessary  labor  and  material  for 
the  construction  of  a  library  building  on  the 
West  Side  of  E.  30th  St.,  near  Central  Ave. 

®The  contract*  for  the  concrete  piles  and 
foundations  of  the  warehouse  extension  of 
the  Laughlin  works  of  the  American  Sheet  & 
Tin  Plate  Company  at  Martin's  Ferry.  O., 
has  been  awarded  to  the  Raymond  Concrete 
Pile  Co.,  of  New  York  and  Chicago. 

Oregon. 

The  Public  Dock  Commission  of  Portland, 
Ore.,  is  reported  to  have  appointed  C.  W. 
Stinniford,  E.  P.  Goodrich  and  Wm.  J.  Bar- 
ney, all  of  New  York  City,  as  engineers  to 
plan  the  proposed  public  dock  system  for  the 
city  of  Portland. 

Pennsylvania. 
•{•Bids  will  be  received  until  Sept.  6,  by 
Capt.  A.  J.  MacNab,  Jr.,  Depot  Quartermaster, 
Pittsburgh  Storage  and  Supply  Depot,  Pitts- 
burgh, Pa.,  for  repairs  to  building  No.  13  at 
that  post. 

®The  Department  of  Wharves,  Docks  and 
Ferries,  Philadelphia,  Pa.,  has  awarded  the 
following  contracts,  bids  for  which  were 
opened  Aug.  18 :  Driving  test  piles  in  the 
Delaware  River  between  South  St.  and  Chris- 
tian St.,  and  between  Callowhill  St.  and  Fair- 
mount  Ave.  and  Perm  St.,  and  on  the  site  of 
the  proposed  pier  at  Dock  St.,  Armstrong  & 
Latta  Co..  Land  Title  Bldg.,  Philadelphia,  at 
$3,500.  For  making  test  borings,  Philip  Flag- 
house,  4625  Frankfort  Ave.,  Philadelphia,  at 
$2,0(10.  For  furnishing  diver  service  for  ex- 
amination of  piers  and  bulkheads  along  the 
Delaware  River  front  during  the  vear  Bill. 
Garly,  Davis  &  Co,  316  Walnut  St,"  Philadel- 
phia, at  $2o  per  day. 

Rhode  Island. 

•{•Bids  will  be  received  until  2  p.  m„  Sept. 
15,  by  Col.  F.  V.  Abbot,  U.  S.  Engineer, 
Newport,  R.  I,  for  removing  ledge  rock  in 
Pawtucket  River,  R.  I. 

South  Carolina. 

®The  Greers  Mfg.  Co,  Greers.  S.  C,  has 
appointed  Lockwood,  Greene  «  Co,  of  Bos- 
ton, Mass,  and  Greenville,  S.  C,  as  archi- 
tects and  engineers  for  the  enlargement  of  its 
plant.  The  new  building  of  standard  slow- 
burning  mill  construction  will  be  130  ft.  long 
by  loo  ft.  wide  and  four  stories  high.  Its 
equipment  will  consist  of  15,000  spindles.  45n 
looms  and  accompanying  machinery  for  the 
manufacture  of  cotton  cloth,  thus  increasing 
the  company's  total  spindles  to  about  25, nun 
and  the  looms  to  about  TOO.  The  building 
will  be  erected  by  the  Gallivan  Building  Co, 
Greenville,  S.  C,  who  also  have  the  contract 
for  a  2-story,  50  ft.  by  100  ft.  extension  to 
the  Greers'  warehouse.  The  enlargement 
when  completed  will  require  about  150  oper- 
ators. 

Texas. 

•{•Bids  will  be  received  until  noon.  Sept.  II. 
by  ().  F.  Baxter,  County  Clerk,  Nacogdoches. 
Texas,  for  the  construction  of  a  new  lire- 
proof  county  court  house;  also  separate  bids 
for  plumbing,  heating,  wiring,  etc,  of  said 
building.  bang  &  Witchell,  Dallas.  Texas, 
are  Architects. 

The  City  Council  of  Austin  has  passed  an 
ordinance  calling  for  the  submission  to  pop- 
ular vote  on  Aug.  30  of  the  agreement  entered 
into  b\  the  city  with  W.  D.  Johnson,  Hart- 
ford, Conn,  for  rebuilding  the  dam  across  the 
Colorado  River.  According  to  the  contract. 
Mr.  Johnson  is  to  build  a  dam.  the  crest 
of  which  shall  be  5  ft.  higher  than  the  crest 
of  the  old  (bun  lie  is  to  provide  flood  gates 
to  automatically  take  care  of  flood  waterj 
he  is  to  provide  sluice  gates  to  drain  the  lake 
if  necessary,  or  to  scour  out  the  silt;  he  is  to 
rebuild  IIS  ft  of  the  old  power  house;  be  is 
to  build  a  tail  race  to  carry  the  water  down 
Strea-ni  from  the  wheels;  he  is  to  build  a  con- 
crete |0,0<)0,000-gal.  reservoir,  all  of  which  be 
maintains  for  a  period  of  25  years. 

Bids  were  opened  Ally.    I  bv  I  apt.   Fail  I. 

Brown,  i'  s  Engineer,  Galvesion,  for  the  con- 
struction of  the  rock  dike  nn  St.  fosephs  Is- 
let recently. 
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land  to  protect  the  Aransas  Pass  channel  and 
the  proposed  harbor  at  Harbor  Island.  Charles 
Clarke  &  Co.,  Galveston,  and  David  M. 
Picton  &  Co.,  Galveston,  were  the  only  bidders, 
the  latter  at  $147,211  being  the  lowest.  The 
specifications  call  for  the  construction  of  a 
stone  dike  10,000  ft.  long  on  St.  Josephs  Is- 
land, connecting  with  the  existing  Government 
jetty  on  the  island  and  extending  in  an  easter- 
ly direction  in  about  the  center  of  the  island. 
The  top  of  the  dike  will  be  at  an  elevation  of 
8  ft.  above  mean  low  tide  and  will  have  a 
top  width  of  14  ft.  The  average  height  above 
the  existing  elevation  of  the  sand  will  be  4.5 
ft.,  and  the  side  slopes  will  be  such  that  at 
this  elevation,  3.5  ft.,  the  width  of  the  base  will 
be  24  ft.,  forming  a  slope  about  nine  vertical 
or  ten  horizontal.  Within  the  toe  of  each 
side  of  the  dike  a  trench  will  be  dug  to  the 
level  of  ground  water,  about  2  feet  deep  and 
6  ft.  wide  at  top  and  filled  with  quarry  spalls 
and  clay. 

Virginia. 

•J*Bids  will  be  received  until  noon,  Sept.  15, 
by  Lieut.-Colt.  W.  C.  Langfitt,  U.  S.  Engi- 
neer, 920  17th  St.,  N.  W.,  Washington,  D.  C, 
for  furnishing  and  placing  riprap  on  the 
training  dike  of  Potomac  River,  Virginia 
Channel,  above  Highway  Bridge. 

•J«Bids  will  be  received  until  noon,  Sept. 
22,  by  Lieut.-Col.  W.  C.  Langfitt,  U.  S.  Engi- 
neer. 920  17th  St.  N.  W.,  Washington,  D.  C, 
for  dredging  in  James  River,  Va. 

Washington. 

®A.  A.  Borey  &  Co.,  Tacoma,  Wash.,  have 
been  awarded  the  contract  for  building  the 
Lake  Lawrence  reservoir  for  the  Olympia 
Light  &  Power  Co.  About  $18,000  will  be 
expended  on  the  project,  which  includes  the 
construction  of  a  canal  and  the  erection  of  a 
dam. 

Plans  and  specifications  are  being  prepared 
for  a  new  municipal  dock  to  be  constructed 
for  the  citv  of  Kennewick,  Wash.  Hanford 
&  Blackwell,  1101  Alaska  Bldg.,  Seattle,  Wash., 
are  the  engineers. 

J.  M.  Clapp,  Burke  Bldg.,  Seattle,  Wash., 
at  $113,414,  was  low  bidder  for  repairing  about 
five  miles  of  dike  on  the  Snohomish  River  and 
for  improvements  to  Everett  Harbor  for  the 
U.  S.  Government.  The  work  includes  57,000 
piles,  6,280  cords  brush  facings,  55,300  tons  of 
stone,  55  M.  ft.  lumber,  and  520,700  cu.  yds. 
dredging. 

Wisconsin. 

®W.  E.  Brooks,  Tomahawk,  Wis.,  and 
George  Langley,  Merrill,  Wis.,  have  been 
awarded  a  contract  for  filling  and  raising 
highways  and  railroad  beds  and  bridges  in 
connection  with  the  construction  of  the  Rice 
storage  dam  on  the  Tomahawk  River  for  the 
Wisconsin  Valley  Improvement  Co. 

Canada. 

•f»Bids  will  be  received  until  4  p.  m.,  Sept. 
13,  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  -con- 
struction of  a  breakwater  and  extension  to 
wharf  at  Thornbury,  Grey  County,  Ont. 
Plans,  specifications  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  at  De- 
partment and  at  the  offices  of  J.  G.  Sing,  Esq., 
District  Engineer,  Confederation  Life  Bldg., 
Toronto,  Ont. ;  H.  J.  Lamb,  Esq.,  District 
Engineer,  London,  Ont.,  and  on  application 
to  the  Postmaster  at  Thornbury,  Ont. 

•{•Bids  will  be  received  until  4  p.  m.,  Sept. 
13,  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  Landing  Pier  at  Wheatley,  Kent 
County,  West  Ont.  Plans,  specification  and 
form  of  contract  can  be  seen  and  forms  of 
tender  obtained  at  offices  of  J.  G.  Sing,  Esq., 
District  Engineer,  Confederation  Life  Build- 
ing, Toronto,  Ont. ;  H.  J.  Lamb,  Esq.,  District 
Engineer,  London,  Ont.,  and  on  application 
to  the  Postmaster  at  Wheatley,  Ont. 

•J«Bids  will  be  received  until  4  p.  m.,  Sept. 
13,  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public   Works,   Ottawa,   Ont.,   for  the  con- 


struction of  a  breakwater  and  dredging  at 
Port  Stanley,  Elgin  County,  Ont.  Plans, 
specification  and  form  of  contract  can  be  seen 
and  forms  of  tender  obtained  at  Department 
and  at  the  offices  of  H.  J.  Lamb,  Esq.,  District 
Engineer,  London,  Ont. ;  J.  G.  Sing,  Esq.,  Dis- 
trict Engineer,  Confederation  Life  Building, 
Toronto,  Ont.,  and  on  application  to  the  Post- 
master at  Port  Stanley,  Ont. 

•J*Bids  will  be  received  until  noon,  Sept.  5, 
by  G.  R.  Geary,  Chairman,  Board  of  Control, 
Toronto,  Ont.,  for  the  construction  of  one 
steam  screw  tug.  Plans  and  specifications  may 
be  had  at  the  Water  Works  Department  or 
at  the  office  of  the  Toronto,  Ont.,  City  Engi- 
neer. 


PENN  STREET  VIADUCT. 

Reading,  Berks  County,  Pa. 

Sealed  proposals  for  building  a  rein- 
forced concrete  viaduct  over  the  Schuyl- 
kill River  at  the  foot  of  Penn  Street, 
Reading,  Pa.,  will  be  received  by  the 
County,  at  the  offices  of  County  Control- 
ler A.  L.  Rhoads,  Court  House,  Reading, 
Pa.,  until  10  a.  m.,  Thursday,  September 
14,  1911,  at  which  time'  they  will  be 
opened  in  the  offices  of  the  County  Com- 
missioners. 

The  structure  will  be  1,350.07  feet  long, 
80  feet  in  width  and  will  be  composed  of 
9-48'-0"  Arches,  5-110'-0"  Arches,  and  re- 
taining walls. 

Bids  must  be  made  on  the  blank  pro- 
posal contained  in  the  Specifications, 
which  with  the  plans  will  be  furnished  by 
the  County  Commissioners  upon  applica- 
tion to  Chas.  F.  Sanders,  County  Engi- 
neer, Court  House,  Reading,  Pa.,  and  the 
payment  of  Two  Hundred  ($200.00)  Dol- 
lars to  the  County  Commissioners,  which 
amount  will  be  refunded  upon  return  of 
the  same. 

Bids  must  be  accompanied  by  a  certi- 
fied check  for  the  sum  of  Twenty  Thou- 
sand ($20,000.00)  Dollars,  payable  to  A.  L. 
Rhoads,  County  Controller. 

The  successful  bidder  will  be  required 
to  give  a  bond  in  the  sum  of  sixty  (60) 
per  cent  of  the  contract  price. 

The  Board  of  Commissioners  reserves 
the  right  to  reject  any  or  all  bids. 

By  order  of  the  Board  of  County  Com- 
missioners. 

A.  Li.  RHOADS, 

County  Controller. 


WATERWORKS. 

Sealed  proposals  for  constructing  wa- 
terworks for  the  Town  of  Henry,  South 
Dakota,  will  be  received  by  the  Council 
of  Henry,  up  to  3:00  o'clock,  p.  m.,  Sep- 
tember 12,  1911,  and  then  publicly  opened. 
Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $500.00,  made  payable  to 
O.  J.  Breen,  Clerk,  Town  of  Henry,  South 
Dakota. 

Plans  and  specifications  can  be  exam- 
ined at  the  office  of  the  Clerk,  in  Henry, 
or  at  the  office  of  The  Missouri  "Valley 
Engineering  Company  at  Mitchell,  South 
Dakota.  Copies  of  the  plans  and  specifi- 
cations will  be  furnished  intending  bid- 
ders upon  the  deposit  of  $5.00  to  insure 
the  safe  return  of  same.  The  right  is 
reserved  to  reject  any  or  all  bids. 

ED  GUENTHER.  Mayor. 
O.   J.   BREEN,  Clerk. 

Dated  at  Henry,  South  Dakota,  August 
17,  1911. 


ATTENTION  CONTRACTOR 

A  contractor  desires  to  take  a  partner  in  with 
him  on  fifty  (50)  miles  of  railroad  grading  who 
has  some  team  outfit,  or  its  equivalent.  I  have 
this  work  direct  from  the  company  and  the  work 
and  prices  are  the  best. 

Address  BOX  No.  552,  Engineering  &  Contracting 


PAVING. 

Village  of  Oak  Park. 

Sealed  proposals  are  invited  for  the 
construction  of  about  22,900  square  yards 
brick  pavement,  21,200  square  yards  as- 
phaltic  concrete  pavement,  3,980  square- 
yards  granite  top  macadam  pavement 
and  32,640  lineal  feet  of  Portland  cement 
granite  concrete  combined  curb  and  gut- 
ter on  certain  streets  in  the  Village  of 
Oak  Park,  Cook  County,  Illinois,  in  ac- 
cordance with  the  ordinances,  plans  and 
specifications  therefor  now  on  file  in  the 
office  of  the  Engineer  of  the  Board  of 
Local  Improvements. 

Work  to  be  paid  for  by  special  assess- 
ment. 

Bids  will  be  received  by  the  Board  of 
Local  Improvements  of  the  Village  of 
Oak  Park  until  4:00  o'clock  p.  m.  Wed- 
nesday, the  6th  day  of  September,  A.  D. 
1911,  at  the  Municipal  building,  south- 
east corner  of  Lake  Street  and  Euclid 
Avenue,  Oak  Park,  Illinois. 

A  certified  check  for  ten  (10%)  per 
cent  of  the  amount  of  the  bid,  made  pay- 
able to  the  President  of  the  Board  of 
Local  Improvements,  must  accompany 
such  proposal. 

The  Board  of  Local  Improvements  of 
the  Village  of  Oak  Park  reserves  the 
right  to  reject  any  and  all  bids. 

B.  C.  BRANDSTADT, 
Secretary  Board  of  Local  Improvements. 
Dated,  Oak  Park,   Illinois,  August  26th, 

A.  D.  1911. 

GRAVITY  FILTRATION  PLANT. 

Fairfield.  Ia. 
Sealed  bids  will  be  received  by  the 
chairman  of  the  Water  Committee  of  the 
City  of  Fairfield,  Iowa,  up  to  7  o'clock 
p.  m.  on  the  25th  day  of  September. 
1911,  for  a  Gravity  Filtration  plant  for 
the  City  of  Fairfield,  Iowa.  Said  plant 
to  consist  of  building,  filter  tanks,  coag- 
ulation tanks,  settling  tanks,  pumps, 
blower,  washing  devices,  pipe  fittings, 
etc.  Size  of  plant  to  be  sufficient  for 
treatment  of  1,000,000  gallons  per  24 
hours. 

Certified  check  for  $1,000  to  accom- 
pany each  bid. 

City  reserves  the  right  to  reject  any 
or  all  bids. 

Further  particulars  and  general  speci- 
fications may  be  had  on  application  from 
Hall  &  Adams,  Engineers.  Centerville, 
Iowa. 

C.  E.  WARD. 
Chairman  Water  Com. 

WATERWORKS. 

Sealed  proposals  for  constructing  wa- 
terworks for  the  Town  of  Inwood,  Iowa, 
will  be  received  by  the  Town  Board  of 
Inwood,  Iowa,  up  to  3:00  o'clock,  p.  m., 
September  5,  1911,  and  then  publicly 
opened.  Each  bid  must  be  accompanied 
by  a  certified  check  for  $500.00.  made  pay- 
able to  Hugo  Reimers,  City  Clerk,  Town 
of  Inwood,  Iowa. 

Plans  and  specifications  can  be  exam- 
ined at  the  office  of  the  Town  Clerk,  in 
Inwood,  or  at  the  office  of  The  Missouri 
Valley  Engineering  Company  at  Mitchell. 
South  Dakota.  Copies  of  the  plans  and 
specifications  will  be  furnished  intending 
bidders  upon  the  deposit  of  $5.00  to  insure 
the  safe  return  of  same.  The  right  is  re- 
served to  reject  any  or  all  bids. 

CHRIS  ERICKSON,  Mayor. 
HUGO  REIMERS,  Clerk. 

Dated  at  Inwood,  Iowa,  August  16,  1911. 


U.  S.  Engineer  Office,  Louisville,  Ky.. 
August  7,  1911.  Sealed  proposals  for  con- 
structing lock  and  dam  No.  48,  Ohio 
River,  near  Henderson,  Ky.,  will  be  re- 
ceived at  this  office  until  11  a.  m.  (cen- 
tral time),  September  7,  1911,  and  then 
publicly  opened.  Information  on  appli- 
cation.   Lytle  Brown,  Capt.  Engrs. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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SEWERS. 

Notice  is  hereby  given  that  sealed  pro- 
posals will  be  received  by  the  City  Coun- 
cil of  the  City  of  Ely,  Minnesota,  until 
September  5,  1911  at  eight  o'clock  p.  m. 
for  building  and  constructing  combined 
curbs  and  gutters  and  storm  sewers 
complete  with  manholes  and  catch  basins 
and  connecting  the  same  with  the  Trunk 
Storm  Sewer  of  the  city  now  under  con- 
struction, and  the  building  of  cement 
sidewalks  with  cross  walks  on  the  streets 
and  alleys,  and  adjacent  to  the  frontage 
of  the  lots  and  blocks  opposite  and  along 
such  curbs  and  gutters.  Said  construc- 
tion being  from  the  east  line  of  said 
Trunk  Sewer  to  Third  Avenue,  East,  in- 
clusive on  Camp,  Sheridan  and  Chap- 
man street,  and  on  First,  Second  and 
Third  Avenues  inclusive,  and  according 
to  the  plans  and  specifications  therefore 
on  file  in  the  office  of  the  City  Clerk  of 
said  city  and  the  City  Engineer. 

The  said  construction  to  include  all 
labor  and  materials  except  soil  and  earth 
which  can  be  taken  from  the  gravel  pit, 
which  will  be  furnished  at  the  pit  with- 
out expense  to  the  contractor. 

All  bids  to  be  accompanied  by  a  certi- 
ged  check  as  provided  in  the  specifica- 
tions and  subject  to  the  conditions  there- 
in stated. 

The  City  Council  reserves  the  right  to 
reject    any   and   all   bids,   or   any  part 
thereof  received  under  this  notice. 
By  order  of  City  Council. 

J.  WISTED,  JR.. 

City  Clerk. 

August  25,  1911. 


UNDERGROUND  SUBWAY  CON- 
STRUCTION. 

City  of  Toronto,  Canada. 

It  is  the  intention  of  the  City  of  To- 
ronto, to  call  for  tenders  for  construc- 
tion of  double  track  underground  sub- 
ways, approximately  three  miles  in 
length,  on  or  about  September  15th. 

Intending  bidders  please  be  governed 
accordingly. 

G.  R.  GEARY. 

Mayor. 

City  Hall,  Toronto,  August  25th,  1911. 


ROADS. 

Sealed  bids  will  be  opened  Sept.  5. 
1911,  at  2  o'clock  Tuesday  for  the  con- 
struction of  43  miles  of  public  highways. 
Fourth  District,  Monroe  County,  Missis- 
sippi. Approximate  quantities  as  fol- 
lows : 

Cradlng.  193.649  cubic-  yards. 
Concrete.  2.381  cubic  yards. 
15  Inch  pipe,  268  feet, 
is  Inch  pipe,  420  feet. 
>i  Inch  pipe.  942  feet. 
36  Inch  pipe,  756  feet. 

Kaeh  bid,  as  an  evidence  of  good  faith, 
must  be  accompanied  with  a  certified 
cheek  of  cine  thousand  dollars  ($1,000.0(1), 
payable  to  the  order  of  W.  II.  Carlisle-, 
Secretary. 

The  CommlHHlotic-rH  re-serve  the-  rlKhl 
to   reject   any  and  all  bids. 

W.   II.  CAKMHI.I-: 

J,  ti.  hiiki.l. 
W.    II.  IIICNDHKHON, 
Fourth   Dletrlct  Good    Roads  Commis- 
sioners. 

Voure  very  truly, 

huh  iiahhkh. 

AmmI.  County  Ktinliieer. 


WATER  WORKS. 

Sealed  bids  will  be  received  at  my  of- 
fice at  Manhattan,  Montana,  until  7:30 
o'clock  p.  m.,  on  September  4th,  1911,  for 
the  construction  of  a  gravity  system  of 
water  supply  for  the  town  of  Manhattan, 
Montana,  in  accordance  with  the  plans 
and  specifications  on  file  in  my  office. 
All  bids  to  be  on  blank  forms  which  are 
not  to  be  detached  from  the  specifica- 
tions. All  bids  to  be  accompanied  by  a 
certified  check  in  the  sum  of  5  per  cent  of 
the  amount  of  the  bid,  payable  to  the 
undersigned.  The  right  is  reserved  to 
reject  any  and  all  bids.  Plans  may  also 
be  seen  and  specification  and  form  of  bid 
obtained  at  the  office  of  C.  M.  Thorpe, 
Engineer,  Bozeman.  Montana. 

By  order  of  the  Town  Council. 

Dated  August  7th,  1911. 

R.  H.  DEAN, 
Town  Clerk. 


SIDEWALK,    CURB    GUTTER  & 
CONCRETE  DRIVEWAY 
CONSTRUCTION. 

Paducah,  Ky.,  Aug.  15,  1911. 
The  Board  of  Public  Works  will  re- 
ceive sealed  bids  until  10  o'clock,  a.  m., 
September  5,  1911,  for  the  construction 
of  concrete  sidewalks,  concrete  drive- 
ways, concrete  gutters,  granite  curbing, 
and  cast  iron  drain  pipe. 

Approximate  Quantities  as  follows: 
Concrete  Sidewalks,  30,387  sq.  ft., 
Concrete  Driveways,  2,096  sq.  ft. 
Concrete  Gutters,  4,928  ft., 
Granite  Curbing,   5,133  ft., 
Cast  Iron  Drain  Pipe,  1,146  ft. 
Each  bid  must  be  accompanied  with  a 
certified  check  for  fifty  dollars  ($50.00) 
payable  to  E.  J.  Paxton,  Treasurer,  to  be 
forfeited  to  the  City  of  Paducah  upon 
failure  of  the  successful  bidder  to  enter 
into  contract  in  accordance  with  his  pro- 
posal.   There  will  also  be  required  of  the 
successful  bidder  a  Construction  Bond  for 
fifty  per  cent  (50%)  of  his  bid;  and  after 
the  work  is  completed  and  accepted,  a 
Maintenance  Bond  of  twenty-five  per  cent 
(25%)   of  the  contract  will  be  required 
for  a  period  of  five  (5)  years. 

Plans   and    specifications   can    be  ob- 
tained by  addressing  the  undersigned. 
L.  A.  WASHINGTON, 

City  Engineer. 


NOTICE  TO  BOND  BUYERS. 

Five  Hundred  Thousand  Dollars  ($500,0001 
Public  School  Building  Bonds  of  the 
City  of  Houston,  Texas. 

Sealed  bids  will  be  received  by  the  City 
of  Houston,  Tex.,  until  12  o'clock  noon. 
Monday,  September  25,  1911,  for  the  issue 
of  Five  Hundred  Thousand  Dollars  ($500,- 
000)  four  and  one-half  per  cent  (I'A';  > 
Public  School  Building  Bonds,  bearing 
date  the  26th  day  of  June,  A.  D.  1911. 
Interest  payable  semi-annually  at  the  of- 
fice of  the  Union  Trust  Company,  in  the 
City  of  New  York;  said  bonds  to  run 
thirty  (30)  years,  with  an  option  reserved 
by  tho  City  of  Houston  to  pay  the  same 
at  the  expiration  of  twenty  (20)  years. 

Each  bid  for  the  above  Issue  of  bonds 
must  be-  ac  c  ompanie  d  by  a  certltled  chec  k 
011  a  Houston  bank,  payable-  to  II.  It. 
Itlc-e,  Mayor,  for  one  per  cent  (  1  >  of 
I  be-  face-  value-  "I  sn  Id  Issue  as  .1  gun  1  - 
iinly  of  good  fill tli;  bombs  to  be-  delivered 
ami  money  paid  In  Houston.  Texas. 

The  City  of  I  loiiHloii  reserves  I  he  rigid 
lo  rej'-ct  any  nnil  all  bids. 

(Seal.)  II     H.  KICK, 

Mnyor  of  tho  City  of  Houston 
Atteel  :   1>AN  C.  SMITH.  .IK  . 

City  Him-i  elm  \ 


ROAD  CONSTRUCTION. 

Bids  will  be  received  in  accordance 
with  forms  prepared  by  this  Company 
until  the  15th  day  of  September,  1911,  for 
the  reconstruction  of  ten  miles  of  grad- 
uation and  masonry  of  the  roadbed  of  the 
company  between  Lewis  Springs  and 
Fairbank,  Arizona,  including  incidental 
work. 

The  principal  items  are,  approximately: 

Grading,  385,000  cu.  yds., 

Concrete,  3,000  cu.  yds., 

Foundation  Excavation,  3,000  cu.  yds. 

Work  to  be  done  in  accordance  with 
plans  and  specifications  on  file  in  the  of- 
fice of  Engineer  Maintenance  of  Way, 
Southwestern  Building,  El  Paso,  Texas. 

All  bidders  are  required  personally  to 
examine  the  ground  and  conditions  prior 
to  bidding.  The  proposed  work  is  now 
ready  for  inspection. 

All  bids  must  be  in  writing,  addressed 
to  H.  J.  Simmons,  General  Manager  El 
Paso  &  Southwestern  Railroad  Company, 
Southwestern  Building,  El  Paso,  Texas, 
and  be  accompanied  by  certified  check  in 
the  sum  of  One  Thousand  Dollars 
($1,000.00)  as  evidence  of  good  faith  and 
security  for  the  giving  of  a  bond  for 
Twenty-Five  Thousand  Dollars  ($25,000.- 
00)  in  a  security  company  approved  by 
said  railroad  company,  for  the  perform- 
ance of  the  contract. 

Envelope  containing  the  bids  shall  be 
endorsed  as  such  and  have  the  name  of 
the  bidder  written  thereon. 

The  company  reserves  the  right  to  re- 
ject any  or  all  bids. 

EL  PASO  &  SOUTHWESTERN 
RAILROAD  COMPANY, 
By  H.  J.  Simmons, 

General  Manager. 


CONCRETE  STEEL  BRIDGE. 

Sealed  bids  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Tampa.  Florida,  at  their  office,  Room  28, 
First  National  Bank  Building,  up  to  2 
o'clock  p.  m.,  Wednesday,  September  6th, 
1911,  for  the  construction  of  a  rein- 
forced concrete,  or  concrete  steel  bridge 
— with  bascule  lift — over  the  Hillsbor- 
ough River  at  Lafayette  St.  A  certified 
check  of  $10,000  must  accompany  each 
bid  as  a  guarantee  that  the  successful 
bidder  will  enter  into  contract  accord- 
ing to  their  bid  and  specifications  with- 
in ten  days  after  award  of  same. 

Plans  and  specifications  to  accom- 
pany each  bidder's  proposal. 

A  profile  of  the  river  at  the  bridge  site, 
and  information,  can  be  obtained  from 
the  engineer  of  the  board. 

The  city  reserves  the  right  to  reject 
any  or  all  bids. 

Attest:  D.  B.  McKAY, 

ALLEN  THOMAS,  Chairman. 
Clerk. 


STEEL  TOWER  &  TANK. 

Sealed  proposals  for  constructing  a  steel 
tower  and  tank  at  Vermillion,  South  Da- 
kota, will  be  received  by  the  City  Com- 
missioners up  to  8:00  o'clock,  p.  m.,  Sep- 
tember 11.  1911,  and  then  publicly  opened. 
Kacli  bid  must  be  accompanied  by  a  cer- 
lilled  check  for  $500.00.  made  payable  to 
C.  I.  Vaughn,  City  Auditor. 

Plans  nnd  specifications  can  bo  exam- 
ined at  the  office  of  the  City  Auditor, 
Vermillion,  or  at  the  office  of  The  Mis- 
souri Valley  Engineering  Company  at 
Mitchell,  South  Dakota.  Copies  of  the 
plans  and  .spcvllh-a t Ions  will  be  furnished 
iulc  tiding  bidders  upon  tho  deposit  of 
$.Y0il  |o  liiMiie  tile-  safe  return  of  some. 
Tin-  right  Is  reserved  to  reject  any  or  all 
bids. 

c  I  V  \l  c;ilN.  City  Auditor. 
c.Ko    .1.   KKMPKKR,  Mayor. 
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Industrial  conditions  are 
somewhat     brighter  than 

The  Doings  they  were  last  week  and 
0£  there  now  seems  to  be  good 

,  W  \r  prospects  that  a  consider- 
tne  Week.  ^b\e  amount  of  railroad 
construction  work  will  be 
let  this  fall.  In  fact  several  railroads  have 
asked  contractors  for  bids  on  construction 
work.  The  Rock  Island  system  is  now  receiv- 
ing bids  for  the  building  of  a  line  from  Kent 
to  Malvern,  Ark.,  a  distance  of  55  miles,  the 
work  involving  some  1,390,000  cu.  yds.  of  com- 
mon excavation  and  210,000  cu.  yds.  of  rock 
excavation.  The  Denver,  Laramie  &  North- 
western R.  R.,  will  also  make  arrangements 
shortly  for  the  extension  of  its  line  from 
Greeley,  Colo.,  to  Severance,  Colo.  It  is  also 
understood  that  construction  work  will  be 
started  this  month  on  the  170-mile  line  of  the 
Arizona,  Mexico  &  Gulf  of  California  R.  R., 
which  is  to  extend  from  Silver  Bell,  Ariz.,  to 
Port  Lobos.  A  number  of  other  large  con- 
tracts are  under  consideration,  but  no  definite 
information  regarding  them  is  obtainable  at 
the  present  time. 

Very  few  railroad  construction  contracts  of 
any  size  appear  to  have  been  let  during  the 
past  week,  although  a  considerable  amount 
of  work  is  proposed,  as  is  noted  in  the  preced- 
ing paragraph.  The  Erie  R.  R.  at  this  writ- 
ing has  not  awarded  the  contracts  for  the 
second  track  work  on  its  Chicago  Division, 
nor  has  the  Kansas  City  Southern  awarded 
contracts  for  its  grade  reduction  work.  Bids 
on  the  latter  job  were  taken  some  weeks  ago. 
Among  the  railroad  contracts  reported  let  re- 
cently are  the  following:  Edward  Williams, 
Palo,  Verde,  Ariz.,  for  grading  work  on  the 
Blythe-Glavins  branch  of  the  Southern  Pa- 
cific; Bates  &  Rogers  Construction  Co.,  Chi- 
cago, 111.,  and  Spokane,  Wash.,  for  the  con- 
crete lining  of  the  tunnel  9  on  the  Butte  Di- 
vision of  the  Great  Northern  Ry. ;  C.  E.  Coon, 
3901  N.  18th  St.,  Omaha,  Neb.,  for  construct- 
ing the  projected  interurban  line  from  Iowa 
City  to  Davenport,  la.,  for  the  Iowa  City- 
Davenport  Ry. ;  Hurley-Mason  Co.,  Tacoma, 
a  $150,000  contract  for  erecting  roundhouse, 
etc.,  at  Northern  Pacific  terminal  at  Auburn, 
Wash. ;  the  following  additional  sub-contracts 
for  work  on  the  Fairbanks-Tuscon  extension 
of  the  El  Paso  &  Southwestern  Ry.,  have  been 
let :  V.  C.  Griffith,  Tucson,  five  miles  of  heavy 
work,  sections  16  to  20 ;  Smith  &  Leavitt,  Den- 
ver, Colo.,  for  the  concrete  work  on  sections 
21  to  25,  adjacent  to  the  Griffith  contract  and 
between  Benson  and  Mescal ;  H.  G.  Williams, 
Yuma,  sections  14  to  16,  L.  G.  Kilbeck,  Los  An- 
geles, 17,  18,  19  and  20,  adjacent  to  the  Grif- 
fith work  on  the  east,  and  Crook  &  Allen,  Den- 
ver, who  have  sections  31,  32  and  33,  opposite 
Pantano. 

Contracts  will  be  let  in  about  90  days  for 
an  extensive  piece  of  drainage  work  in  Arkan- 
sas. The  work  is  to  be  done  in  Drainage  Dis- 
trict No.  9  of  Mississippi  County,  Arkansas, 
and  calls  for  the  improvement  of  200,000  acres 
of  land.  The  work  will  cost  about  $1,200,000. 
The  excavation  work  is  divided  into  16  parts, 
each  part  of  which  will  be  offered  separately 
to  bidders. 

There  is  something  doing  in  Chicago  just 
at  present  in  the  way  of  building  construction. 
An  ordinance  limiting  the  height  of  buildings 
went  into  effect  last  week  and  hastened  the 
taking  out  of  permits  on  several  large  struc- 
tures. These,  together  with  new  office  build- 
ings now  under  construction,  represent  a  total 
value  above  $18,000,000. 

Another  large  levee  contract  is  now  being 
advertised,  bids  to  be  opened  Oct.  2.  This 


work  is  to  be  done  for  the  Mississippi  Levee 
District  and  comprises  about  572,000  cu.  yds. 
of  levee  enlargement. 

Figures  made  public  recently  by  the  Public 
Service  Commission,  Second  District  of  New 
York,  show  that  about  60  per  cent  of  the  con- 
tract work  on  the  Fourth  Ave.  subway  in 
Brooklyn,  N.  Y.,  has  been  completed.  The  ex- 
cavation of  14,400,000  cubic  yards,  or  80  per 
cent  of  the  whole,  has  been  finished,  and  there 
are  3,500  men  busy  on  the  various  jobs.  On 
the  Nassau  and  Willoughby  Sts.  contract, 
which  takes  in  part  of  the  Flatbush  Ave.  ex- 
tension, excavation  is  about  to  begin  on  the 
last  section.  William  Bradley  began  the  work 
on  the  section  from  Willoughby  St.  along 
Flatbush  Ave.  Feb.  19,  1909,  and  has  had 
the  advantage  of  using  the  cut-and-cover 
system. 


The  new  charter,  which 
is  to  give  Grand  Rapids, 
Sxpert  Munici-  Mich.,  a  commission  gov- 
oal  Deoart-  ernment,  contains  one  pro- 
"  .  tt  ,  vision  of  more  than  ordi- 
ment  Meads.  nary  interest.  Under  this 
provision  the  mayor  of  the 
city  is  given  the  right  to  select  non-residents  as 
heads  of  the  municipal  departments.  In  other 
words  he  is  privileged  to  select  the  best  man 
for  the  place,  regardless  of  whether  this  man 
is  a  resident  of  Siwash,  Wash.,  or  Grand 
Rapids,  Mich.  If,  for  example,  the  superin- 
tendent of  streets  of  some  small  city  has 
established  a  reputation  for  efficiency,  the 
mayor  of  Grand  Rapids  will  be  at  liberty  to 
hire  him  to  take  charge  of  the  street  depart- 
ment of  the  Michigan  city.  By  this  plan  it  is 
possible  for  Grand  Rapids  to  secure  experts 
for  the  heads  of  its  municipal  departments. 
In  many  cities  the  selection  of  such  important 
municipal  officials  as  superintendent  of  streets, 
superintendent  of  sewers,  and  superintendent 
of  water  works,  is  now  merely  a  question  of 
policy  and  politics,  fitness  for  the  office  is  a 
secondary  consideration.  Tenure  of  office  of 
these  officials  is  for  the  term  of  the  adminis- 
tration by  which  they  are  appointed ;  beyond 
that  they  have  nothing  to  expect.  Is  it  then  to 
be  expected  that  such  officials  will  prove  par- 
ticularly efficient  in  the  management  of  their 
departments?  Should  the  Grand  Rapids  plan 
be  adopted  by  other  cities  it  would  undoubtedly 
result  in  the  development  of  a  force  of  trained 
officials — who  would  be  specialists  in  the  man- 
agement of  municipal  departments.  Such  a 
system  for  the  employment  of  a  city's  higher 
officials  is  in  extensive  use  in  Germany  and 
other  foreign  countries.  In  Germany  even  the 
'  mayors  are  selected  by  merit  and  when  once  in 
office  are  retained  there  as  long  as  the  people 
believe  that  the  public  interests  are  well 
served. 


A  comprehensive  plan  for 
the  construction  of  national 
A  System      highways  is  provided  by  a 
of  National         '  introduced  at  the  last 
,  session  of  congress  by  Sen- 

rilgnways.  af01.  Cullom  of  Illinois.  The 
bill  provides  for  the  con- 
struction of  seven  national  highways  radiating 
from  Washington  to  the  farthermost  parts  of 
the  country.  The  bigness  of  the  scheme  is 
shown  by  the  fact  that  the  only  states  that  will 
not  be  touched  by  the  proposed  roads  will  be 
Vermont,  Michigan,  Wyoming,  Oregon,  Mis- 
souri and  Kansas.  It  is  expected  that  these 
seven  roads  will  have  a  total  length  of  12,000 
miles,  which  at  a  cost  of  $12,000  per  mile, 
will  bring  the  aggregate  to  the  trifling  amount 
of  $144,000,000.  It  is  proposed  that  the  money 


for  the  construction  of  these  roads  be  raised 
by  the  issuance  of  bonds,  as  in  the  case  of  the 
Panama  Canal,  and  that  the  cost  of  mainten- 
ance be  paid  by  tolls.  The  Cullom  bill  pro- 
vides for  the  appointment  of  a  commission, 
to  be  known  as  the  National  Interstate  High- 
ways and  Good  Roads  Commission,  which  will 
determine  the  location  and  cost  of  the  seven 
roads.  The  bill  provides  an  immediate  appro- 
priation of  $1,000,000  for  the  making  of  sur- 
veys and  other  work  preliminary  to  the 
beginning  of  actual  construction.  The  com- 
mission, as  provided  by  the  bill,  would  con- 
sist of  the  president,  the  secretary  of  agricul- 
ture, the  secretary  of  war,  the  chief  of  the 
corps  of  engineers  of  the  U.  S.  army,  seven 
members  of  congress,  five  private  citizens, 
seven  engineers  from  the  army  and  seven 
engineers  from  private  life.  It  is  easy  enough 
to  introduce  a  bill  in  congress,  but  to  get  it 
passed  is  quite  a  different  matter,  so  it  is 
probable  that  it  will  be  quite  a  few  years  yet 
before  Uncle  Sam  assumes  the  title  of  Na- 
tional Roadmaker. 


All  over  this  broad  land, 
judging  from  newspaper 
Road  Work  reports  little  gangs  of  de- 
by  Voluntary  voted  workers  are  now  en- 
T  -.1™,-  gaged  in  improving  country 

l^aDOr.  highways.  Soft  handed  doc- 
tors and  highbrow  judges, 
the  grocers,  the  butchers,  and  the  clerks,  on 
good  roads'  day  all  volunteer  their  service  in 
wielding  the  shovel  and  pick.  Properly  directed 
and  working  for  a  logical  end  these  volunteer 
road  builders  can  accomplish  much  good,  as 
is  shown  by  the  following  accomplishment  of 
a  "good  roads'  party"  near  Paris,  Tenn. 

The  idea  was  that  the  steep  hills  on  this  road 
were  the  first  things  to  go  to  work  on,  so  the 
people  on  this  road  and  tributary  to  this  line 
met  on  the  steepest  hill  thinking  that  if  they 
could  only  get  this  one  hill  out  of  the  way  this 
road  would  be  greatly  improved  as  the  people 
for  miles  had  to  load  for  this  hill. 

"With  ten  teams  in  one  day  and  a  half  there 
was  such  improvement  on  this  hill  the  hands 
became  so  enthused  that  we  moved  on  to  the 
next  steepest  hill  so  that  in  four  days'  time 
it  looked  like  we  would  have  to  hunt  for  hills 
to  tear  down. 

We  expect  to  continue  this  work  for  a  time 
until  there  will  be  comparatively  no  hills  on 
this  line  of  road.  This  work  is  much  easier 
done  than  most  people  think  it  is.  You  take  off 
the  high  place  and  put  on  the  low,  thereby 
killing  two  birds  with  one  rock. 


The  rate  payers  of  Prince  Albert,  Sask., 
have  endorsed  bv-laws  to  raise  $775,000  to  de- 
velop 3,500  H.  P.  at  La  Colle  Falls,  on  the 
Saskatchewan  River.  Construction  work  on 
the  power  scheme  will  be  started  just  as  soon 
as  a  final  report  on  the  plans  prepared  by  C.  H. 
Mitchell  has  been  received  from  Cecil  B. 
Smith,  of  the  engineering  firm  handling  the 
Point  du  Bois  scheme  at  Winnipeg. 


Mayor  Shank  of  Indianapolis,  Ind.,  has  ap- 
pointed a  commission  of  which  H.  K.  Klaus- 
man,  City  Engineer,  is  a  member,  to  make  a 
careful  investigation  for  the  best  plans  for 
the  disposal  of  the  Indianapolis  sewage  which 
is  now  being  dumped  into  White  River. 


The  Department  of  Railways  and  Canals 
of  Canada  has  awarded  the  contract  for  the 
Halifax  Harbor  Terminal  Improvements  to 
the  Nova  Scotia  Construction  Co.,  Svdnev, 
N.  S.  '  " 
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Alabama.  The  Fort  Smith  Light  &  Traction  Co.,  Fort 

. .  ,  ..      .,  .,  Smith,     proposes     the   construction   of  two 

J°^n  I;  Cochrane,  Mobile  Ala  president  miles  of  street  railway  in  Van  Buren  Ark. 
of  the  Alabama  Tennessee  &  Northern  R.  The  Memphis  Dallas  &  Gulf  R.  R.  has  com. 
R    and  of  the  Tombigbee  Valley  R.  R.  Co        kted  surv       for  its  63  mile  extension  from 

and  also  president  of  the  Mobile  Terminal  &  Murpheesboro,   via   Kirby,   Rock   Creek  and 

Railway  Co.,  has  secured  a  water   frontage  Glenwood  t0  Hot  Springs.    The  construction 

at  Mobile  extending  from  the  extreme  south  contract  has  been  let  t0  p   H.  Sater  Bro., 

end   of   Blakely   Island   near   the   mouth   of  Murphy  &  Son  and  Jack  Thorne.     VV.  W. 

the  harbor  north   for  a  distance  of  nearly  Brown>  Nashville,  Ark.,  is  President  and  A. 

three  miles.  ^  yan  Auken,  Nashville,  Ark.,  is  Chief  En- 

iiiiZona.  gmeer 

®The  following  sub-contracts,  additional  to  California, 
those  mentioned  in  the  last  issue,  have  been        The  0akland  &  Antioch  Ry.  now  operating 

let  by  MacArthur  Bros.  Co.,  for  work  on  the  an  eiectric  line  into  Walnut  Creek  from  Bay 

Fairbanks-Tucson  extension  of  the  El  Paso  pointj  plans  Qn  the  cornpletion  of  the  line  into 

&  Southwestern  Ry. :  V.  C.  Griffith   Tucson,  Oakland,  to  continue  it  into  the  San  Joaquin 

five  miles  of  heavy  work   sections  16  to  20;  and  Sacramento  Valleys,  tapping  Sacramento 

Smith  &  Leavitt,  Denver,  Colo.,  for  the  con-  and  Stockton.     The  road  will  be  extended 

crete   work  on  sections  21  to  25,   adjacent  from  B      point  into  Antioch   thence  across 

to  the  Griffith  contract  and  between  Benson  the  San  joaquin  River  t0  Sherman  Island  and 

and  Mescal;  H.  G.  Williams   Yuma,  sections  then  t0  Stockton,  where  it  will  connect  with 

14  ton  16 ;  ™'  Gi.  Wllbeck-,  L°s  .,AnSeles>,  17>  the  Central  California  Traction  Co.  line  for 

18,  19  and  20,  adjacent  to  the  Griffith  work  on  Sacramento 

the  east,  and  Crook  &  Allen,  Denver,  who  The  Tidewater  &  Southern  Electric  Ry.  Co., 
have  sections  31,  32  and  33,  opposite  Pantano.  has  compieted  17  miles  of  grading  north  and 
It  is  believed  that  grading  work  will  be  south  of  Turlock,  and  is  continuing  the  work 
started  shortly  on  the  Blythe-Glavins  branch  rapidly.  This  company  will  build  to  Fresno, 
of  the  Southern  Pacific.  Some  reports  have  The  Supervisors  of  San  Luis  Obispo 
it  that  the  contract  for  the  work  has  al-  county  have  granted  a  franchise  to  Walter 
ready  been  let,  Edward  Williams,  Palo  Gould  Lincoln,  Los  Angeles,  for  an  electric 
Verde,  Ariz.,  being  one  of  the  contractors  railway  through  Paso  Robles  connecting  the 
who  got  in  on  the  work.  San  Joaquin  Valley  with  the  coast.  It  is  re- 
Contractors  have  been  looking  over  the  ported  that  construction  work  will  be  started 
ground    on   the   surveys    for   the   proposed  in  four  months. 

branch  line  of  the  Santa  Fe,  Prescott  &  The  Northwestern  Pacific  R.  R.,  which  will 
Phoenix  Ry.,  from  Cedar  Glade  to  the  pro-  ultimately  connect  Eureka  with  San  Fran- 
posed  new  site  of  the  United  Verde  smelter,  Cisco  was  opened  on  Aug.  17  to  traffic  be- 
on  the  Verde  river  a  few  miles  from  Jerome,  tween  Shively  and  Dyerville,  adding  seven 
and  it  is  understood  that  construction  con-  miles  to  35  already  in  operation  south  from 
tracts  will  be  let  at  once.  J.  A.  Jaeger,  Pres-  Eureka.  At  Dyerville  a  large  steel  railroad 
cott   Ariz ,  is  chief  engineer  bridge  is  now  in  construction    across  Eel 

It'  is  probable  that  construction  work  will  River.  With  its  completion  during  the  early 
be  started  this  month  on  the  Arizona,  Mex-  Part  of  next  year  an  additional  extension 
ico  &  Gulf  of  California  R.  R.,  which  is  to  of  10  miles  will  be  opened  to  traffic, 
extend  from  Silverbell,  Ariz.,  to  Port  Lobos,  Patrick  Broderick,  San  Francisco,  has  been 
on  the  Gulf  of  California.  Work  will  prob-  appointed  Superintendent  of  Construction  for 
ably  be  started  first  at  Port  Labos,  where  a  the  Geary  St.  Municipal  street  railway  of  that 
3,000  ft.  pier  is  to  be  constructed.  This  road  city  work  on  which  is  now  under  way. 
is  understood  to  be  a  Santa  Fe  project.  A  .The  Great  Western  Power  Co.  San  Fran- 
new  survey  for  the  Port  Lobos  line,  which  Cisco,  and  the  T.  B.  Walker  and  Curtis,  Col- 
will  be  in  length  about  170  miles  to  Silver  '>ns  and  Holbrook  timber  interests,  are  re- 
Bell  has  just  been  completed  under  the  Por.ted  to  be  planning  the  construction  of  a 
supervision  of  E.  H.  Parker,  a  Santa  Fe  engi-  railroad  from  a  point  upon  the  Western  Pa- 
neer,  who  built  the  Parker  cutoff  on  the  cffic  where  the  East  Branch  enters  upon  the 
Santa  Fe.  The  purchase  price  of  the  right  North  Fork  to  Nevis.  The  plans  are  said  to 
of  way  was  $100,000,  and  the  cost  of  the  line  also  include  the  construction  of  one  of  the 
will  be  about  $2,000,000,  including  wharves  largest  sawmills  on  the  coast  at  a  point  near 
to  be  built  at  Port  Lobos.  Frank  M.  Murphy,  Nevis.  Plans  for  this  mill  are  now  being  pre- 
New  York  City,  is  President.  Mr.  Murphy  Pared  by  a  sawmill  architect,  and  data  rela- 
is  also  president  of  the  Arizona  Southern  Jive  to  the  railroad  which  is  to  be  built  is  now 
R  R„  which  has  a  terminal  and  head  quarters  bemg  collected  from  surveys  made  by  engi- 
■it  Sil  erbell  Ariz  nccrs  employed  by  the  Western  Pacific.  The 
'  '  expenditure  to  be  made  is  estimated  at 
Arkansas.  $1,750,000.    The  line  will  be  about  18  miles 

The  Rock  Island  System  will  open  bids  on  long. 
Sept.  15th  for  the  building  of  a  line  from        Advices  from  Coalmga  state  that  the  Uni- 

Kent  to  Malvern,  Ark.,  a  distance  of  55  miles.  versa!  Oil  Co.  is  considering  building  a  rail- 

The  quantities  in  the  work  follow:  road  line  from  its  property  in  the  Lost  Hills 

Clearing  100  ft.  squares   •!.•!"!  to  connect  with  the  Southern  Pacific  at  Lok- 

Qrubbing  100  ft.  squares   1 .79S  cm,  on  the  McKittrick  branch  of  that  road. 

Common  excavation    eu.   yds.    1  •  V It  is  understood  that  .-Miniates  arc  now  being 

Loose  lloek  exifiviit  oil,  cu.  yds   Hi.ooo  .  ,  .  .  .  ° 

s.,ii.i  rork  excavation,  cu.  yds   I.r>,   made  on  the  cost  of  construction  and  main- 

I'av   haul    (700   ft.    extreme    free    haul  tcnancc  and  the  possible  saving  to  be  made 

limit)     -•m^oom  i"  tl'i'  hauling  <>f  materials. 

W^imWuZ:  ft"'  "mb'.  m: :::::: :     "*W>        It   is   understood   that   next  year's,  budget 

(•rcosoted  pine  timber  ft.  l>.  m   111.:. ou  ,,f  ti,(.  Santa  be  system,  II.  C.  Phillips,  Los 

I'lne  Midge  limber  ft.  ti.  m   "V'.'JJnJl  Angeles,  chief  engineer  coast  lines,  will  con- 

;vV:,K;:^oM:t:Tid^■a^d•eulv,:,•tM;      '•M""  tain   »„  appropriation  of  $-J.ofHMM.O   for  the 

Dm   (M.ooo  construction  <>l   a   It)  in.  oil  pipe  line  from 

■  ■..  I  iron  pipe,  ton* ................. ...         K.o  |{a|a.rsvi||c  to   Mohave,  across  to  Tchachapi 

!(;  In     re  nforced   concrete   pipe,   tin.    ft  800  —  0  .  £.___.    _.J  i  i 

18  in!  reinforced  concrete  pip?  Iln.  ft.  I  ass.     Surveys   have  been   made   and  plans 

BO-ln.  reinforced  concrete  pipe,  Iln,  ft.  -oo  proposed    for  the  power  stations  which  will 

All  of  the  abo\c  work  must  lie  completed  b\  be  used  to  pump  the  oil  over  the  grade  The 

Sept    I.',    |!M'J,  and  roiitractors  will  have  to  line  will  be  about  ('<■>  miles  long, 
how  that  they  have  a  sufficient  force  to  ac-       The  Western  Pacific  Ry.  is  now  rcsurvey- 

compliih  ibis  DefOK  work  will  lie  given  them  mg  the  old  right  of  way  through  Fast  Oak 

I    B    Bcrr\,  Chicago,  HI,  is  Chief  Knginecr  land,    and,    it    is    believed    that    this    is  the 

»J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


preliminary  step  in  the  proposed  double 
tracking  of  the  entire  system  from  Oakland 
to  Sacramento.  The  double-tracking  through 
Niles  canyon  alone  will  mean  the  expendi- 
ture of  more  than  $1,000,000,  and  the  cutting 
down  of  the  mountain  side  through  the  en- 
tire length  of  the  canyon.  Just  below  Mid- 
way Station,  near  Altamont,  the  old  wooden 
bridge,  which  is  nearly  150  feet  above  the 
bottom  of  the  canyon,  would  have  to  be  torn 
down  and  rebuilt  of  steel.  Seven  bridges 
and  four  tunnels  would  have  to  be  enlarged 
or  rebuilt,  and  the  entire  roadbed  re-en- 
forced, and  it  is  figured  that  the  work  will 
consume  the  greater  part  of  a  year.  Through 
the  Sacramento  valley  the  work  will  not  be 
so  difficult  on  account  of  the  quantity  of 
land  the  company  purchased  in  order  to  se- 
cure a  right  of  way. 

The  San  Diego,  El  Cajon  &  Escondido 
Electric  Ry.  Co.,  of  San  Diego,  has  filed  its 
articles  of  incorporation  and  propose  to  build 
80  miles  of  interurban  railroad  connecting 
San  Diego  with  El  Cajon,  Lakeside  and 
Escondido. 

Colorado. 

The  officials  of  the  Denver  &  Rio  Grande 
R.  R.,  J.  G.  Gwyn  chief  engineer,  Denver, 
Colo.,  are  understood  to  have  decided  on  a 
considerable  amount  of  betterment  work.  The 
chief  piece  of  work  will  be  the  reduction  of 
grade  over  Soldier  Summit.  A  new  route 
around  the  summit  has  been  surveyed.  This 
route  will  lengthen  the  lines  about  seven 
miles,  but  it  will  reduce  the  grade  by  one- 
half.  The  building  of  the  proposed  line  over 
the  new  survey  would  cost  approximately 
$1,800,000.  It  is  probable  that  this  work  will 
not  be  undertaken  until  next  year. 

The  Denver,  Laramie  &  Northwestern  R.  R. 
will  probably  make  arrangements  shortly  to 
extend  its  line  from  Greeley  to  Severance  this 
fall.  Nothing  definite  has  been  settled  as  yet. 
Wm.  D.  Hodge,  Denver,  Colo.,  is  Chief  Engi- 
neer. 

Florida. 

The  Seaboard  Air  Line  Ry.  has  started 
construction  work  on  an  8-mile  extension 
from  Mulberry  to  Bartow.  The  extension 
will  follow  the  route  of  the  survey  made  for 
the  Peninsula  R.  R.,  which  was  projected 
several  years  ago  and  lately  purchased  by 
the  Seaboard.  Three  or  four  months  will 
be  required  to  complete  the  work.  It  is  an- 
nounced that  the  Seaboard  extension  of  18 
miles  between  Fruitville  and  Venice  will  be 
completed  some  time  in  October. 

Georgia. 

The  Gainesville  Midland  Ry.,  W.  B.  Den- 
ham,  general  manager,  Gainesville,  Ga.,  is 
making  plans  for  extending  its  line  from 
Gainesville  to  Robertstown  in  White  county. 

Surveys  have  been  started  from  Milledge- 
ville  for  the  proposed  railroad  from  Dan- 
ville to  Milledgeville,  connecting  with  the 
Carey  North  &  South  R.  R.  The  line  of  the 
road  will  be  down  the  Oconee  river  valley  for 
a  considerable  distance.  D.  B.  and  T.  R. 
Dunn  arc  the  engineers.  The  Young  Men's 
League.  Milledgeville,  is  back  of  the  move- 
ment. 

Illinois. 

®The  Porter-McCully  Construction  Co., 
Mackinaw,  111.,  as  noted  in  our  last  issue,  has 
tin-  contract  for  the  construction  of  the  Farm- 
ington  extension  of  the  Illinois  Central  Elec- 
tric Ry.  This  extension  will  run  from  Norris, 
III.  to  Farmington,  111.  The  contract  includes 
60,000  CU,  yds.  earth  excavation,  1,000  to  1,500 
cu.  yds.  rock  excavation,  5(1,000  cu.  yds.  em- 
bankment, four  concrete  bridges  and  1,000  cu. 
\ds  concrete  masonry  The  contract  also  in- 
cludes tracklaying  and  surfacing  and  putting 
lip  overhead  const  met  ion.  The  extension  will 
be  six  miles  long  None  of  the  work  will  be 
sub  let 

let  recently. 
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At  a  recent  meeting  at  Springfield  of  the 
directors  of  the  Springfield  &  Northwestern 
Interurban  Ry.  Co.,  which  was  organized 
to  construct  an  electric  line  between  Spring- 
field and  Petersburg  the  following  officers 
were  elected :  President,  Ralph  N.  Baker, 
Springfield;  vice-president,  R.  Y.  Kinkaid,  of 
Athens,  and  secretary,  S.  E.  Prather.  It  is 
believed  construction  work  will  probably  be 
started  within  the  next  few  months. 

Track-laying  has  been  started  for  the  line 
of  the  Waukegan,  Rockford  &  Elgin  Trac- 
tion Co.  The  road  for  the  present  will  ex- 
tend from  Palatine  to  Wauconda,  but  later 
will  be  built  to  Elgin.  J.  K.  Orvis,  Wauke- 
gan, 111.,  is  the  promoter. 

The  Quincy  &  Western  Ry.  Co.,  Quincy, 
111.,  has  been  incorporated  with  a  capital  stock 
of  $o,000,  the  incorporators  being  W.  T. 
Duker,  H.  F.  Dayton,  J.  P.  W.  Wall,  Willam 

H.  Grovert  and  S.  B.  Montgomery,  all  of 
Quincy.  The  company  proposes  to  construct 
a  railroad  from  Niota  in  Hancock  county 
to  Quincy,  111. 

Indiana. 

The  Gary,  Hobart  &  Eastern  Traction  Co., 
is  reported  to  be  planning  to  have  construc- 
tion work  started  at  once  on  its  line  connect- 
ing Gary  and  Hobart. 

The  U.  S.  Steel  Corporation  has  started 
work  at  Gary  on  another  railway  yard  of 

I,  000  car  capacity.  This  yard  is  being  built 
inside  of  the  Gary  steel  works,  where  there 
is  now  50  miles  of  railway  track  and  is  for 
the  use  of  the  axle  and  merchant  mills  de- 
partment of  the  steel  mills. 

The  Wabash  R.  R.  has  submitted  plans  to 
the  Board  of  Public  Works  of  Fort  Wayne, 
Ind.,  for  the  elevation  of  its  tracks  at  Fair- 
field Ave.  The  plans  call  for  a  4-track  rein- 
forced concrete  structure.  The  cost  of  the 
work  will  be  about  $40,000,  three-fourths  of 
which  will  be  paid  by  the  railroad. 

Following  the  announcement  that  the  Lake 
Shore,  Michigan  Central,  Baltimore  &  Ohio, 
Wabash  and  Pennsylvania  railroads  have  ac- 
quired large  tracts  of  land  east  of  Gary  for 
terminal  yards,  comes  the  further  announce- 
ment that  the  Grand  Trunk  R.  R.  will  estab- 
lish a  terminal  system  of  its  own  there. 

It  is  reported  that  the  Southern  R.  R.  has 
a  plan  under  consideration  to  abandon  its 
present  route  through  the  Knobs  back  of 
New  Albany,  including  the  big  tunnel  near 
Edwardsville,  and  to  secure  another  right 
of  way  over  the  hills  by  which  some  of 
the  heavy  grades  on  the  route  now  in  use 
can  be  avoided.  It  is  said  that  the  tracks 
from  New  Albany  up  the  knobs,  together 
with  the  tunnel,  can  be  disposed  of  advanta- 
geously to  a  traction  line,  and  that  a  much 
better  route  can  be  found. 

Cincinnati  manufacturers  have  been  tak- 
ing options  on  land  near  Rising  Sun,  Ind., 
on  the  theory  that  the  Big  Four  railroad  will 
extend  its  line  from  Aurora  to  Rising  Sun 
in  connection  with  the  grading  which  has 
been  ordered  between  Lawrenceburg  and  Au- 
rora. A  survey  will  be  made  this  fall  and  it 
is  reported  that  the  construction  work  will  be 
finished  by  October,  1912. 

As  noted  in  our  last  issue  a  meeting  of 
the  stockholders  of  the  Fort  Wayne  &  Spring- 
field Ry.  Co.,  Decatur,  Ind.,  was  held  on 
Aug.  22.  Reports  made  at  the  meeting 
showed  that  good  progress  was  being  made 
in  securing  right  of  way  for  the  proposed 
extension  from  Decatur  to  Portland.  Another 
meeting  will  be  called  in  the  near  future  to 
receive  final  reports  and  it  is  expected  that 
subsequent  to  the  next  meeting  the  loan  will 
be  negotiated  which  will  permit  work  being 
started  on  the  extension. 

The  Indianapolis,  New  Castle  &  Toledo 
Electric  Ry.  Co.,  30  Union  Trust  Bldg.,  In- 
dianapolis, is  understood  to  have  made  ar- 
rangements for  an  immediate  survey  be- 
tween Newcastle  and  Richmond  by  way  of 
Millville,  Hagerstown  and  Greensfork,  for  an 
extension  to  be  built  next  year. 

The  Chesapeake  &  Ohio"  Ry.   has  started 


work  on  the  construction  of  new  switching 
yards  and  shops  at  Richmond,  Ind.  About 
$100,000  will  be  expended.  As  soon  as  the 
work  on  the  new  terminals  is  well  under 
way  improvements  will  be  made  on  the  north- 
ern terminals  at  Peru. 

The  Evansville,  Henderson  &  Owensboro 
Ry.  Co.,  Evansville,  Ind.,  has  been  chartered 
with  a  capital  stock  of  $10,000  and  will  oper- 
ate street  and  interurban  railways. 

The  American  Traction  &  Power  Co.,  in- 
corporators a  short  time  ago  under  the  laws 
of  Delaware  with  a  capital  stock  of  $50,000 
to  develop,  finance,  construct  and  operate  elec- 
tric railways  and  power  projects  in  the 
southern  states,  is  reported  to  have  over  350 
miles  of  interurban  railways  under  contract 
to  construct  and  finance.  The  officers  of  the 
company  are :  H.  C.  Brubaker,  of  Indiana- 
polis, president;  P.  P.  Dew,  of  Blacksburg, 
S.  C,  treasurer;  G.  E.  Bruce,  of  Indianapolis, 
secretary;  W.  A.  Calhoun,  of  Buffalo,  N.  Y., 
chief  engineer. 

Iowa. 

®The  contract  for  constructing  the  pro- 
jected interurban  line  from  Iowa  City  to 
Davenport  for  the  Iowa  City-Davenport  Ry. 
Co.,  has  been  let  to  C.  E.  Coon,  3901  N. 
18th  St.,  Omaha,  Neb. 

It  is  now  reported  that  the  proposed  ex- 
tension of  the  Minneapolis  &  St.  Louis  R. 
R.  from  Storm  Lake  to  Sioux  City  will  be 
extended  on  to  Omaha.  It  is  rumored  that 
the  extension  will  cross  the  Missouri  River 
at  Sioux  City  and  be  built  down  the  Ne- 
braska side  of  the  river,  following  close  to 
the  river  as  possible. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R. 
is  to  lay  30  miles  of  new  90-lb.  rails  from 
Ute  to  Hornick,  la.,  at  a  cost  of  $5,500  per 
mile.  The  steel  has  already  been  distributed 
along  the  line. 

Kansas. 

The  Scott  City  Northern  R.  R.  Co.,  has 
completed  its  line  of  52  miles  from  Scott 
City  to  Winona,  Kan.,  and  has  started  a 
regular  train  service.  The  company  has  re- 
cently perfected  arrangements  for  a  connec- 
tion with  the  Union  Pacific,  Kansas  City  to 
Denver  line  at  Winona,  where  there  will  be 
joint  station  and  agency  facilities.  Grading 
for  the  Wye  and  Union  Pacific  connections  at 
Winona  will  be  completed  by  Sept.  10.  With 
a  connection  at  Scott  City  with  both  Mis- 
souri Pacific  and  Santa  Fe,  this  cross- 
country line  in  Western  Kansas  is  in  position 
to  do  a  nice  business.  The  officials  of  the 
company  are  as  follows :  E.  A.  Tennis,  vice- 
president  and  general  manager,  Garden  City ; 
H.  E.  Hedlund,  superintendent,  Scott  City; 
C.  T.  Logan,  roadmaster,  Scott  City ;  Ben  L. 
Allen,  chief  engineer,  Russell  Springs,  Kan. 

Kentucky. 

Surveys  have  been  completed  for  a  9-mile 
extension  of  the  Lexington  &  Eastern  Ry.  J. 
E.  Willoughby,  chief  engineer  of  construc- 
tion, Lexington,  Ky.,  from  Boones  Fork  up 
the  Kentucky  River  to  Jenkins. 

Louisiana. 

®The  Louisiana  &  Arkansas  Ry.,  Win. 
Buchanan,  President,  Texarkana,  Ark.,  which 
is  to  extend  its  line  from  Jena,  La.,  to  Vi- 
dalia,  has  awarded  a  contract  to  L.  S.  Stew- 
art, of  Kansas  City,  Mo.,  to  build  a  bridge 
over  Little  River  and  one  over  Black  River. 
There  is  reason  to  believe  that  the  road  will 
build  to  Jonesville  or  Blackwater  plantation 
where  it  will  meet  the  Natchez  &  Western, 
and  come  into  Vidalia  over  the  latter  road 
and  into  Natchez  over  the  Natchez  &  South- 
ern transfer.  The  distance  from  Jena  to 
Jonesville  is  18  miles. 

Maryland. 

Negotiations  are  reported  under  way  for 
merging  the  electric  railways  of  Washington 
and  Frederick  counties,  together  with  the 
Chambersburg,  Green  Castle  &  Waynesboro 
Ry.  If  the  deal  goes  through,  it  is  under- 
stood that  power  for  the  Washington  and 
Frederick  county  lines  will  be  generated  from 


power  house  to  be  constructed  along  Antie- 
tam  creek,  at  Security,  one  mile  east  of  Hag- 
erstown. Reports  also  state  that  the  pro- 
posed company  will  endeavor  to  obtain  con- 
trol of  the  proposed  Hagerstown-Clearspring- 
Mercersburg  Electric  Ry„  which  will  be  built 
this  fall. 

The  Baltimore  &  Ohio  is  to  improve  its 
station  at  Cumberland,  Md.,  and  in  connec- 
tion with  the  work  will  construct  a  $2(i,000 
subway  at  Harrison  St. 

Residents  of  Clearspring,  Md.,  have  sub- 
scribed for  $25,000  of  stock  of  the  Hagers- 
town &  Clearspring  Electric  Ry.  Co.,  thus 
practically  assuring  the  construction  of  the 
line  from  Hagerstown  to  Clearspring.  The 
offices  of  the  company  are  at  Room  301,  First 
National  Bank  Bldg.,  Hagerstown,  Md. 

The  Northern  Central  Ry.,  F.  Duane,  Divis- 
ion Engineer,  Baltimore,  Md.,  is  about  to  be- 
gin the  construction  of  additional  trackage 
facilities  in  its  Mount  Vernon  yard  at  Balti- 
more. 

Michigan. 

Right  of  way  is  being  secured  for  a  new 
electric  railway  to  be  built  from  Grand 
Rapids  to  Grand  Haven,  through  the  town- 
ships of  Blendon,  Robinson  and  Georgetown. 
The  greater  part  of  the  route  is  to  be  over 
the  old  road  bed  constructed  and  graded 
many  years  ago  for  the  Michigan  &  Ohio 
railroad.  Chris  DeYoung,  Zeeland,  Mich., 
president  of  the  Grand  Rapids  Electric  Co., 
is  interested. 

Minnesota. 

The  Minneapolis  Street  Ry.  Co.,  W.  J. 
Hield,  general  manager,  Minneapolis,  has  of- 
fered to  built  about  five  miles  of  new  lines 
and  extensions  in  Minneapolis,  the  work  to  be 
done  this  year. 

The  Scandinavian  Ry.  Co.,  of  Marshall, 
Minn.,  has  filed  its  articles  of  incorporation. 
The  capital  stock  is  $100,000;  the  first  board 
of  directors  includes:  John  Bond,  Marshall, 
and  John  Hall,  August  Swanson,  Andrew 
Ryberg  and  C.  G.  Peterson,  all  of  Balaton. 

John  Runquist  has  completed  his  contract 
on  the  Yellow  River  part  of  the  Soo  ex- 
tension and  has  shipped  his  outfit  to  Hibbing, 
Minn.,  where  he  has  another  contract  with 
the  D.  M.  &  N. 

Cook  county,  Minnesota,  is  to  issue  $60,000 
of  bonds  to  aid  in  the  construction  of  83 
miles  of  the  proposed  Duluth-Port  Arthur 
R.  R. 

Mississippi. 

Governor  Noel  has  formally  approved  the 
application  of  promoters  of  the  Meridian  & 
Memphis  Ry  Co.,  for  a  charter.  The  East- 
ern terminal  is  to  be  within  the  corporate 
limits  of  the  city  of  Meridian,  the  route  to 
extend  in  a  northwesterly  direction  until  con- 
nection is  made  with  the  Illinois  Central  line. 
The  proposed  line  is  through  Lauderdale, 
Newton,  Neshoba,  Leake,  Attala,  Carroll, 
Montgomery  and  Grenada  counties,  the  north- 
erly terminal  to  be  at  or  near  Winona,  in 
Montgomery  county.  The  ultimate  terminal 
will  be  at  Memphis.  S.  A.  Neville,  Chas.  A. 
Scofield  and  W.  C.  Stowell,  all  of  Meridian, 
Miss.,  are  interested. 

The  New  Orleans,  Mobile  &  Chicago  R.  R., 
W.  F.  Owen,  General  Manager,  Mobile,  Ala., 
has  filed  for  record  in  the  office  of  the  chan- 
cery clerk  at  Laurel,  deeds  and  blue  prints 
for  the  site  of  the  proposed  shops  and  ter- 
minals at  that  city. 

Grading  work  has  been  started  at  Meri- 
dian. Miss.,  for  the  proposed  line  of  the 
Meridian  Deep  Water  R.  R,  which  is  to  run 
in  a  southeasterly  direction  across  the  Tom- 
bigbee  to  some  point  on  the  Louisville  & 
Nashville 

Missouri. 

The  city  council  of  Dearborn  has  granted 
a  50-year  franchise  to  the  Kansas  City,  Clay 
County  &  St.  Joseph  Interurban  R.  R.  Co. 
for  a  right  of  way  through  Dearborn.  This 
is  the  line  promoted  by  C.  F.  Enright  of 
St.  Joseph  and  George  Townsend  of  Kan- 
sas City. 


•%>  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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St.  Louis  Items. 

BY  A.  B.  KOENIG. 

J.  W.  McMurray  of  the  McMurray  Con- 
tracting Co.,  of  Kansas  City,  Mo.,  has  made 
several  trips  to  St.  Louis  in  the  past  two 
weeks.  May  report  something  new  about  him 
and  "Pretty  good  luck"  Dave  Griffith  in  next 
issue. 

Blair  &  Co.  will  buy  from  the  Wabash  Rail- 
road Co.,  $1,000,000  5  per  cent  equipment  notes 
to  cover  equipment  which  the  management 
has  had  in  mind  buying  for  some  little  time. 
The  order  will  be  largely  for  freight  cars, 
but  it  >s  understood  will  include  some  locomo- 
tives. 

Capt.  A.  V.  Fetter  is  laid  up  in  the  Graham 
hospital  in  Keokuk,  la.,  with  a  broken  leg. 

Mulvill  Bros,  Alton,  111,  have  about  6,000 
yds.  of  machine  and  wheeler  work  to  let  on 
the  Wabash  R.  R.  in  Illinois. 

M.  C.  Conners  &  Co,  14  S.  Canal  St,  Chi- 
cago, 111,  can  use  a  10-team  outfit  on  the 
passing  track  that  they  have  the  contract 
for  from  the  Burlington  R.  R.  There  is  about 
4000  yds.  in  this  and  there  will  also  be  some 
force  account  work. 

McCann  Bros,  Herrin,  111,  have  40,000  yds. 
of  good  grader  and  wheeler  work  to  let  near 
Marion,  111,  on  the  Burlington  R.  R. 

W.  E.  Ryan,  who  for  the  past  30  years 
was  the  owner  of  the  St.  Louis  house,  corner 
Front  and  Poplar  St,  Memphis,  Tenn,  died 
there  last  week.  Mr.  Ryan  will  be  sadly 
missed  by  all  of  the  Southern  contractors  and 
laborers  with  whom  he  is  very  popular. 

I.  J.  Printy  is  now  at  Selz,  N.  D.  Expects 
to  be  through  there  shortly. 

Montana. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R. 
will  build  a  3-mile  spur  from  Parogan  sta- 
tion to  a  gravel  bed  recently  acquired  by  the 
company. 

Nevada. 

A  plan  is  under  consideration  for  the 
construction  of  an  electric  railway  from  Car- 
son City  to  Lake  Tahoe.  Preliminary  sur- 
veys for  the  line  are  reported  to  have  been 
made.  It  is  believed  that  the  hardest  feature 
of  the  construction  of  such  a  line  would  be 
grading  from  Carson  City  to  the  summit,  a 
distance  of  15  miles.  From  that  point  on,  the 
grade  of  an  old  lumber  railroad  could  be 
used.  Don  Williams,  Carson  City,  Nev,  is 
interested. 

New  York. 

The  Oneida  Ry.  Co,  Oneida,  N.  Y,  will 
commence  construction  work  this  month  on 
an  extension  on  Madison  St,  and  upper  Ma- 
rion St,  in  Oneida. 

The  City  Council  of  Schenectady  has  passed 
an  ordinance  permitting  the  Schenectady  Ry. 
Co,  to  lay  tracks  on  Union  St,  from  Lafay- 
ette St.  to  North  Terrace.  This  franchise 
will  permit  the  improvement  of  the  trolley 
conditions  in  the  northern  section  of  the  city 
and  will  allow  the  building  of  trolley  lines  to 
the  American  Locomotive  works. 

According  to  figures  given  out  by  the  Pub- 
lic Service  Commission  about  GO  per  cent  of 
the  contract  work  on  the  Fourth  Ave.  sub- 
way, Brooklyn,  has  been  completed.  The  ex- 
cavation of  14,400,000  cubic  yards,  or  80  per 
cent  of  the  whole,  has  been  finished,  and 
there  are  3500  men  busy  on  the  various  jobs. 
On  the  Nassau  and  Willoughby  Sts.  contract, 
which  takes  iti  part  of  the  Nalbush  Ave.  ex- 
tension, excavation  is  about  to  begin  on  the 
last  section  William  Bradley  began  the  work 
on  the  section  from  Willoughby  St.  along 
Flatbush  Ave.  February  1!),  1909,  and  has  had 
the  advantage  of  using  the  cut-and-cover 
system. 

North  Carolina. 

The  North  &  South  Caroline  Ry.  Co,  now 
operating  56  miles  of  line,  has  secured  an 
amendment  to  its  charter  authorizing  it  to 

construe  t  a  line  from  the  present  terminus 
;it  Miillins.  in  Marion  county,  to  a  point 
Oil  the  Pee  Dee  river,  a  distance  of  about 
!0  miles.  W.  R.  Bonsai,  Hamlet,  N.  C,  is 
President. 


Ohio. 

The  Cleveland,  Barberton,  Coshocton  & 
Zanesville  Ry.  Co,  is  reported  to  have  dis- 
posed of  a  $2,000,000  bond  issue  in  England, 
and  is  reported  to  be  planning  to  begin  con- 
struction work  this  month  on  the  first  sec- 
tion of  its  electric  railway.  This  section 
will  extend  from  Cleveland  to  Orrville,  a 
distance  of  52  miles.  W.  E.  Brooks,  Elyria, 
O,  is  vice-president. 

The  Baltimore  &  Ohio  R.  R.  has  been 
purchasing  land  in  Richland  Township  east 
of  Defiance  to  be  used  for  double-tracking 
purposes. 

The  Cincinnati,  Hamilton  &  Dayton  Ry, 
is  planning  to  construct  a  second  track  be- 
tween Johnson's  station  and  Tadmore. 

Oklahoma. 

The  Oklahoma  Northwestern  Ry.  Co.  has 
been  chartered  and  proposes  the  building  of 
a  standard  gage  road  from  Oklahoma  City 
to  Woodward,  a  distance  of  150  miles.  The 
route  is  through  Oklahoma,  Canadian,  King- 
fisher, Blaine  and  Woodward  counties,  and  the 
line  will  cost  approximately  $4,500,000.  The 
incorporators  were  E.  A.  Wagener,  E.  F. 
Sparrow,  Charles  E.  Close,  W.  H.  Wood  and 
J.  J.  Sullivan,  all  of  Oklahoma  City,  repre- 
senting the  Classen  interests  of  Oklahoma 
City,  also  owners  of  much  of  the  Oklahoma 
City  street  car  system. 

Oregon. 

Surveys  have  been  started  for  the  pro- 
posed line  of  the  Terminal  Ry.  Co,  of  Marsh- 
field.  It  is  planned  to  build  this  road  from 
a  point  several  miles  above  the  C.  A.  Smith 
mill,  on  Isthmus  Inlet,  into  Marshfield  and 
down  the  waterfront  of  both  Marshfield  and 
North  Bend,  and  from  the  latter  city  down 
the  coast  to  Sunset  Bay,  one  of  the  favor- 
ite camping  and  resort  places.  The  franchise 
granted  by  the  city  of  Marshfield  provides 
for  an  electric  line  on  certain  streets  and  a 
steam  line  down  the  waterfront.  The  project 
is  being  financed  by  Marshfield  parties,  among 
whom  are  W.  S.  Chandler  and  Flanagan  & 
Bennett.  P.  A.  Sanberg,  Marshfield  is  the 
engineer. 

The  Pacific  Coast  Line  Ry.  Co,  has  filed 
its  articles  of  incorporation  with  the  County 
Clerk  at  Portland.  The  company  has  a  capi- 
tal stock  of  $100,000  and  proposes  the  con- 
struction of  a  line  of  railroad  from  Portland 
to  Humboldt  Bay,  Cal,  with  a  branch  to 
Tillamook.  The  incorporators  are  George  E. 
Frost,  Sr.,  T.  V.  Ward  and  T.  J.  Tording. 
Pennsylvania. 

The  Pennsylvania  R.  R.  contemplates  the 
erection  of  a  new  roundhouse  at  Altoona. 

The  Lehigh  Valley  R.  R.  is  understood  to 
have  well  defined  plans  for  securing  a  tide- 
water terminal.  These  plans  are  said  to  call 
for  the  construction  of  a  line  from  some 
point  on  its  main  line  through  Lehigh,  Scuyl- 
kill,  Berks,  Lancaster,  Lebanon  and  York 
counties,  to  York,  Pa.  From  the  latter  place 
an  entrance  to  Baltimore,  Md,  could  be  se- 
cured by  the  purchase  of  the  Maryland  & 
Pennsylvania  R.  R.  The  Lehigh  Valley  of- 
ficials are  reported  to  have  been  negotiating 
for  the  purchase  of  the  Maryland  &  Pennsyl- 
vania R.  R.  for  some  little  time. 

About  four  miles  of  grading  work  has 
been  completed  in  the  Ephrata  end  of  the 
projected  Inn-  of  the  Lphrata  &  Lebanon 
Street  Ry.  Co,  and  it  is  planned  to  have  work 
started  .il  the  Lebanon  end  shortly  Ceorge 
D.  Krausc,  Lebanon,  Pa,  is  interested. 
South  Carolina. 

The  Carolina  Traction  Co.  has  completed 
surveys  and  lias  received  the  capital  lor  the 
construction  of  three  miles  of  line  at  Rock 
I  1 1 1 1 .  S.  Ci  The  company  will  later  build  an 
intemrban  line.  The  construction  work  in 
Rock  Hill  will  be  done  by  the  company's 
forces.  J.  M.  Cherry,  Rock  Hill,  S.  C,  is 
President  and  \\  Gaiuard  Walker,  Rock  Hill, 

is  Knginecr. 

The  Charleston  ft  Northwestern  R.  R.  has 
not  as  yet  made  surveys  lor  its  projected  <>2 
iinle   line,   the    route   of    which    is    from  Ml. 


Pleasant  to  Bonneau,  Cainboy  and  McClellan- 
ville.  Construction  contract  will  not  be  let 
before  next  spring.  The  Chief  Engineer  has 
not  as  yet  been  appointed.  A.  C.  Tuxbury, 
Montclair,  N.  J,  is  President. 

South  Dakota. 
The  20th  Century  Transportation  Co,  has 
filed  its  articles  of  incorporation  at  Pierre, 
S.  Dak.  The  company  has  a  capital  stock 
of  $1,000,000,  and  plans  to  construct  an  elec- 
trict  line  from  Chicago  to  Rapid  City,  S. 
Dak.,  by  way  of  Minneapolis  and  Pierre. 

Tennessee. 

Carmichael  &  Spradlin  have  work  well 
along  on  their  grading  contract  between  Gal- 
latin and  Avondale  for  the  projected  Galla- 
tin &  Nashville  Interurban  Ry,  and  it  is  ex- 
pected that  the  contract  will  be  completed  in 
about  three  months. 

Texas. 

Location  surveys  for  the  interurban  line 
from  San  Benito  have  been  completed  to 
Rio  Grande  City,  Tex.  This  is  the  project 
being  promoted  by  Sam  A.  Robertson  of  San 
Benito. 

The  Houston  Electric  Co,  Houston,  has 
been  asked  to  extend  its  Woodland  Heights 
line  to  the  Sunset  Heights  section  of  the 
city. 

The  Kansas  City,  Mexico  &  Orient  R.  R. 
Co,  proposes  to  issue  additional  4  per  cent 
50-year  first  mortgage  bonds  to  the  amount  of 
$4,000,000,  the  proceeds  to  be  used  to  build 
from  Alpine,  Tex,  to  San  Sostenes,  Mex. 
A  line  between  these  two  points  would  com- 
plete the  company's  railway  from  its  northern 
terminus  to.  the  west  coast  of  Mexico,  ex- 
cept for  two  short  sections. 

The  Altus,  Lubbock,  Roswell  &  El  Paso 
Ry.  Co,  Edward  Kennedy,  President,  Hous- 
ton, has  applied  to  the  state  railroad  commis- 
sion for  permission  to  bond  the  line  to  the 
amount  of  $1,750,000.  The  company  has  com- 
pleted the  line  from  Memphis  to  a  point 
100  miles  west  and  permission  will  be  asked' 
to  bond  this  much  of  the  line. 

The  Enid,  Ochiltree  &  Western  R.  R,  W.. 
T.  Taylor,  Chief  Engineer,  Dalhart,  Tex.,] 
is  reported  to  be  making  arrangements  to; 
complete  its  line.  This  company  was  char- 
tered three  years  ago  to  build  east  from  Dal- 
hart, Tex,  across  the  Panhandle  country 
and  the  western  part  of  Oklahoma  to  Enid. 
The  grade  work  on  the  road  last  year  was 
completed  from  Dalhart  east  almost  to  the 
Oklahoma  line.  At  the  present  time  13  miles 
of  the  line  is  in  operation. 

The  Marshall  &  East  Texas  Ry,  R.  J.  Lock- 
wood,  Chief  Engineer,  Marshall,  Tex,  is  re- 
ported to  be  planning  to  issue  bonds  with 
which  to  construct  additional  line.  The  com- 
pany now  operates  95  miles  of  line. 

The  citizens  of  Waco  have  secured  120 
acres  of  land  in  East  Waco  which  will  be 
donated  to  the  Missouri,  Kansas  &  Texas 
Ry,  to  be  used  as  the  site  for  terminal  facili- 
ties. The  railroad  will  spend  about  $400,000 
in  providing  facilties  in  East  Waco.  About 
40  miles  of  side  track  will  be  built. 

The  San  Antonio  Mexican  Construction  Co., 
which  projects  a  380  mile  railroad  from  San 
Antonio  to  Rio  Grand  and  eventually  to  Tam- 
pico,  has  completed  preliminary  surveys  for' 
200  miles  of  line  and  has  received  $500,000  of 
construction  capital.  Construction  contract 
will  probably  be  let  in  January.  1912.  Henry 
Hall,  San  Antonio,  Tex,  is  Chairman  and 
C.  S.  Young  Co,  San  Antonio,  are  the  Engi- 
neers. 

Utah. 

The  Sail  Lake  &  Los  Angeles  Ry,  now 
operating  15  miles  of  line  has  secured  the 
necessary  capital  for  electrifying  the  road, 
and  is  understood  to  be  planning  to  begin 
work  .is  soon  as  a  franchise  is  secured  from 
Salt  Lake  City.  Jos.  Nelson,  Salt  Lake  City, 
is  president 

The  Ogden  Portland  Cement  Co,  Ralph  & 
Bristol,  secretary,  has  applied  to  the  city 
council  of  Brighton  City  for  a  franchise  to 
construct  and  operate  an  electric  railway  upon 
the  streets  of   Brighton  City.     The  company 
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is  said  to  plan  building  an  electric  line  from 
the  city  to  its  factory,  six  miles  northwest 
of  the  city. 

Virginia. 

The  Virginia  Anthracite  Coal  &  Ry.  Co., 
property  which  has  been  in  the  hands  of  a  re- 
ceiver is  understood  to  have  been  purchased 
by  the  Norfolk  &  Western  Ry.,  for  $100,000. 
The  road  has  ten  miles  of  standard  gage 
track. 

Washington. 

Plans  are  being  prepared  by  the  Engineer- 
ing Department  of  the  Northern  Pacific  at 
St.  Paul,  Minn.,  for  terminal  facilties  at 
Pasco,  Wash.  The  work  will  cost  about  $500,- 
000  and  will  include  the  erection  of  round 
houses,  coaling  station  and  other  buildings  to 
cost  about  $200,000. 

®HurIey-Mason  Co.,  Perkins  Bldg.,  Taco- 
ma,  Wash.,  is  reported  to  have  been  awarded 
a  $150,000  contract  by  the  Northern  Pacific 
Ry.,  for  work  in  connection  with  the  estab- 
lishment of  a  freight  terminal  at  Auburn. 
The  Hurley-Mason  contract  is  said  to  include 
the  erection  of  a  25-stall  round  house,  a 
machine  house,   coal   dock,  two   steel  water 


tanks,  each  of  500,000  gals,  capacity  and  two 
stand  pipes. 

West  Virginia. 

®The  Standard  Contracting  Co.,  Charles- 
ton, W.  Va.,  has  a  contract  for  constructing  a 
traction  line  from  Charleston  to  Dunbar  for 
the  Charleston  &  Dunbar  Traction  Co.  The 
contract  includes  40,000  cu.  yds.  earth  excava- 
tion, 20,000  cu.  yds.  embankment,  one  50  ft. 
iron  bridge  and  one  40  ft.  iron  bridge  and 
some  timber  trestles.  The  bridge  piers  and 
culverts  are  to  be  of  concrete.  The  con- 
crete and  stone  work  has  been  sublet  to  Lam- 
bert &  Co. 

The  Kanawhas'  Ohio  Valleys  Trade  Pro- 
moting Co.,  mentioned  in  our  last  issue,  pro- 
poses the  construction  of  a  railroad  from 
Parkersburg  to  Charleston  with  two  short 
branches,  one  running  to  Millwood,  and  one 
to  Spencer.  The  route  passes  through  Rock- 
port.  Sandyville,  Ripley,  etc.,  to  Charleston ; 
the  distance  on  main  line  being  90  miles.  The 
promoting  company  has  been  chartered  and 
proposes  to  sell  enough  stock  in  the  company 
to  pay  for  the  engineering,  expenses,  etc.,  for 
the  proposed  railroad.  Two-thirds  of  this 
money  has  been  already  subscribed  by  busi- 


ness men  along  the  line.  The  company  has 
its  constructing  capital  secured  conditionally, 
although  it  is  not  bound  to  accept  the  propo- 
sition should  it  decide  to  finance  it  in  a  dif- 
ferent manner.  The  officers  of  the  Promot- 
ing Co.  are  as  follows:  K.  B.  Stephenson, 
Parkersburg,  W.  Va.,  president  and  treasurer ; 
A.  E.  Boone,  of  Zanesville,  O.,  secretary  and 
general  manager;  General  Henry  A.  Axline, 
of  Columbus,  O.,  vice-president. 

Wisconsin. 

The  Fairchild  &  North  Eastern  Ry.  Co.,  will 
probably  let  construction  contracts  within  one 
month  for  the  extension  of  its  steam  line. 
N.  C.  Foster,  Fairchild,  Wis.,  is  President ; 
J.  H.  Thomas,  17  Emerson  Ave.  N.,  Minne- 
apolis, Minn.,  is  chief  engineer,  and  Willard 
Foster.  Fairchild,  Wis.,  is  vice-president  and 
general  superintendent. 

Canada. 

•{•The  Department  of  Railways  and  Canals, 
L.  K.  Jones,  secretary,  Ottawa,  Ont,  has  ex- 
tended the  time  for  receiving  tenders  for 
the  construction  of  the  Intercolonial  Ry.  pas- 
senger station  at  Truro,  U.  S.,  from  Aug.  31 
to  Sept.  15. 
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Alabama. 

®The  City  Commissioners  of  Birmingham, 
Ala.,  awarded  the  contract  for  paving  Ave. 
A,  from  24th  to  32d  Sts.,  to  Burkhalter  Con- 
tracting Co.,  at  $4,060. 

®The  contract  for  grading  and  graveling 
17.17  miles  of  road  on  Tyler-Polk  and  Selma- 
Benton  Roads  was  awarded  by  the  Board  of 
Revenue,  Dallas  County,  Selma,  Ala.,  to  W.  J. 
Bradford  &  Co.,  Selma,  Ala.,  at  $31,000.  The 
work  includes  77,000  cu.  yds.  of  embankment ; 
37,300  cu.  yds.  of  gravel;  1,312  lin.  ft.  of  24- 
in.  double  strength  sewer  pipe ;  387  ft.  of  15- 
in.  double  strength  sewer  pipe  and  23  acres  of 
clearing  and  grubbinp-.  G.  R.  Thomas  is 
Countv  Road  Engineer.  Bids  were  opened 
Aus.  28. 

City  Council  of  New  Decatur,  Ala.,  has 
instructed  the  City  Attorney  and  the  City 
Engineer  to  prepare  an  ordinance  for  the  pav- 
ing of  Lee  St.  The  work  will  be  done  jointly 
with  Decatur.  About  one-third  of  the  cost 
will  be  assessed  to  New  Decatur.  The  ordi- 
nance will  also  provide  for  the  paving  of 
Ferry  St.  to  connect  with  the  paving  on  the 
same  street  that  is  now  being  done  by  Deca- 
tur. When  this  work  is  completed  this  will 
give  two  fine  connecting  streets  between  Deca- 
tur and  New  Decatur. 

The  City  Council  of  New  Decatur,  Ala., 
has  instructed  the  City  Engineer  to  draw  up 
an  ordinance  for  the  paving  of  Second  Ave. 
north  to  Moulton  St.  on  the  west  side  from 
Moulton  St.  west  side,  and  from  Moulton  to 
Malone  Co.  on  the  east  side. 

California. 

•{•Bids  will  be  received  until  Sept.  12  by  City 
Clerk,  Hermosa  Beach,  Cal.,  for  the  macad- 
amizing of  a  portion  of  Santa  Fe  and  Real 
Ave.,  including  about  2, GOO  ft.  of  roadway  16 
ft.  wide. 

The  following  resolutions  have  been  taken 
up  by  the  City  Council  providing  for  the 
grading,  curbing  and  macadamizing  of  Dale 
Place;  widening  Laguna  Ave.;  grading,  curb- 
ing and  oiling  macadamizing  E.  31st  St.,  and 
directing  the  City  Engineer  to  prepare  plans 
and  specifications  for  the  paving  of  12th  St., 
from  Oak  to  Fallon  Sts.  William  J.  Baccus, 
Oakland,  Cal.,  is  Commissioner  of  Streets. 

All  bids  received  by  the  Board  of  Santa 
Barbara  County  Supervisors,  Santa  Barbara, 
Cal.,  for  the  construction  of  the  Montecita 
road  Aug.  22,  were  rejected.  C.  A.  Hunt  is 
Clerk  of  the  Board. 

The  Finance  Committee  of  the  Board  of 
Supervisors  approved  the  request  of  the  Board 
of  Public  Works,  San  Francisco,  Cal.,  for  an 


appropriation  of  $240,000  for  street  and  sewer 
work.  The  Finance  Committee  decided,  as 
an  additional  matter  of  expenditure,  to  rec- 
ommend the  paving  by  the  city  of  Lincoln 
Way,  from  27th  Ave.  in  front  of  Golden  Gate 
Park. 

The  Board  of  Siskiyou  County  Supervisors 
at  Yreka,  Cal.,  have  taken  preliminary  steps 
toward  the  construction  of  good  roads 
throughout  the  county.  In  accordance  with  a 
petition  of  the  taxpayers  a  County  Highway 
Commission  was  appointed  to  survey  and  plot 
various  county  roads.  A-  A.  Milliken,  Fort 
Jones,  Cal.,  is  a  member  of  the  commission. 

A  petition  is  being  circulated  by  F.  P.  Frost, 
Chairman  of  the  Highway  Committee  of  Los 
Gatos,  Cal.,  Chamber  of  Commerce,  for  a 
branch  State  Highway  from  San  Jose  to 
Santa  Cruz  by  way  of  Los  Gatos. 

Representatives  of  six  counties  of  North- 
ern California  at  a  recent  meeting  passed  a 
resolution  recommending  the  construction  of 
a  main  line  of  highway  extending  from  the 
Straits  of  Carquinez  northward  through  the 
Sacramento  Valley,  west  of  the  Sacramento 
River,  to  Redding  and  thence  to  the  Oregon 
line.  W.  A.  Vann,  Colusa,  Cal.,  presided  over 
the  meeting. 

Colorado. 

•{•Bids  will  be  received  until  9  a.  m.,  Sept. 
20,  by  City  Clerk,  Colorado  Springs,  Colo., 
for  the  construction  of  paving  and  improve- 
ment District  No.  1  and  all  incidentals  thereto. 
A.  J.  Lawton  is  Commissioner  of  Public 
Works.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

At  a  recent  meeting  of  representatives  of 
all  the  towns  along  the  line  between  Sedgwick, 
Colo.,  and  Central  City,  Nebr.,  held  at  the 
court  house,  North  Platte,  Neb.,  the  Platte 
Valley  Transcontinental  Good  Roads  Associa- 
tion was  organized.  The  Board  of  Mana- 
gers elected  the  following  officers  for  the  ensu- 
ing year  :  President,  C.  E.  Oehler,  Kearney  ; 
Vice  President,  W.  H.  McDonald.  North 
Platte ;  Secretary,  D.  D.  Parker,  Julesburg, 
Colo. ;  Treasurer,  W.  P.  Byron,  Gothenburg, 
Neb. 

Connecticut. 

®The  Pierson  Engineering  &  Construction 
Co.,  Bristol,  Conn.,  has  been  awarded  the 
contract  by  the  State  Highway  Commission 
for  the  construction  of  3,680  lin.  ft;  macadam 
roadway  on  the  Hartford-Springfield  turnpike 
at  $2.17  a  lin.  ft.  for  macadam  and  80  cts.  for 
rubble  drain. 

Idaho. 

The  City  of  Moscow,  Idaho,  has  under  con- 


sideration the  construction  of  pavement  on  50 
blocks  of  streets,  and  P.  L.  Orcutt,  Secy,  of 
the  Moscow  Commercial  Club,  recently  visited 
Spokane,  Wash.,  to  inspect  the  different  mate- 
rials. 

Illinois. 

•{•Bids  will  be  received  until  1:30  p.  m., 
Sept.  12,  by  Board  of  Local  Improvements, 
Rockford,  111.,  for  the  necessary  labor  and 
material  for  the  paving  with  brick  portions 
of  West  State  St.  Approximate  quantities 
are  as  follows :  Excavation,  6,300  cu.  yds. ; 
combined  curb  and  gutter,  10,400  lin.  ft.;  brick 
pavement,  17,785  sq.  yds. ;  cement  gutter,  2,- 
100  lin.  ft. ;  curbing  reset,  500  lin.  ft. ;  cross- 
ing headers  with  cast  iron  covers,  90.  Plans 
and  specifications  may  be  had  on  application 
to  the  Citv  Engineer.  W.  W.  Bennett  is 
President  of  Board  of  Local  Improvements. 

•{•Bids  are  asked  until  noon,  Sept.  13,  by 
Board  of  Local  Improvements,  W.  fl.  Dewey, 
Secretary,  Park  Ridge,  111.,  for  improvement 
of  Center  St.,  the  work  including:  900  cu. 
yds.  of  earth  excavation  and  grading;  20  cu. 
yds.  of  earth  filling  and  grading;  2.867  sq. 
yds.  of  macadam  pavement  having  a  founda- 
tion 7  ins.  thick  at  the  center  and  5  ins.  thick 
at  the  sides  of  coarse  broken  limestone  bonded 
with  limestone  screenings  and  covered  with  a 
course  of  medium  limestone  3  ins.  thick  at  the 
center  and  2  ins.  thick  at  the  sides  the  inter- 
stices of  which  are  filled  with  1.2  in.  granite 
chips  bonded  by  bituminous  filler,  and  a  top 
dressing  V2  in.  thick  of  granite  chips.  Con- 
structing gutters  along  sides  and  adjustment 
of  65  manholes  and  13  catch  basins.  Specifi- 
cations with  the  Secretary  and  with  W.  H. 
Malone.  138  N.  La  Salle  St.,  Chicago,  III. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements  of  the  Town  of  Cicero 
until  7:30  p.  m.,  Sept.  12,  for  paving  certain 
streets  with  brick.  Cash  or  certified  check 
for  10  per  cent  of  total  bid  must  accompany 
proposal.    Chas.  StoefTel  is  Town  Clerk. 

The  Board  of  Highway  Commissioners, 
Charleston,  111.,  has  rejected  all  bids  received 
Aug.  23  for  the  construction  of  the  first  two 
sections  out  of  16  of  the  bituminous  macadam 
roads  in  Seven  Hickory  Township,  Coles 
County.  These  sections  arc  approximately  one 
mile  each  in  length  and  are  to  be  limestone 
macadam,  8  in.  thick  after  rolling,  9  ft.  wide 
and  treated  with  bituminous  binder  via  pene- 
tration method.  This  work  will  be  readver- 
tised  during  the  latter  part  of  April  or  the 
early  part  of  May,  1912.  S.  McCrory,  518  6th 
St..  Charleston,  111.,  is  Engineer  in  charge. 

®The  Board  of  Local  Improvements,  Chi- 
cago, 111.,  E.  J.  Glackin,  Sec'y,  has  awarded 
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the  following  contracts  for  paving  streets, 
bids  opened  Aug.  23 :  Alley  Cottage  Grove 
Ave.,  etc.,  brick,  $2,959,  Central  Paving  Co., 
179  W.  Washington  St. ;  N.  Center  Av.,  brick, 
$4,190,  P.  J.  O'Brien,  9  S.  La  Salle  St. ;  Elston 
Av.,  No.  1  granite  blocks,  $63,014,  Citizens' 
Construction  Co.,  133  W.  Washington  St. ; 
Erie  St.,  asphalt,  $4,710,  The  American  As- 
phalt Paving  Co.  133  W.  Washington  St. ; 
Fifth  Av,  asphalt,  $11,239,  The  American 
Asphalt  Paving  Co. ;  Fullerton  Av,  creosoted 
blocks,  $12,869,  The  Ryan  Co,  30  N.  La  Salle 
St.;  Fullerton  Av,  creosoted  blocks,  $15,164, 
The  Ryan  Co. ;  Fullerton  Av,  creosoted 
blocks,  $20,321,  Citizens'  Construction  Co,  133 
W.  Washington  St,  Fullerton  Av,  creosoted 
blocks,  $58,490,  Citizens'  Construction  Co. ; 
Stony  Island  Av,  $73,395,  The  American  As- 
phalt Pacing  Co.  Prices  include  granite, 
concrete  combined  curb  and  gutter,  sandstone 
curbing,  sewer,  manhole  or  catch  basin  con- 
struction and  adjustment,  Portland  cement 
concrete  foundation,  etc.  Jno.  B.  Hayes  is 
Chief  Clerk  of  the  paving  division. 

®Advices  from  Frankfort,  111,  state  that  the 
contract  for  the  graveling  of  highways  in 
New  Lenox  township,  east  of  the  village,  has 
been  awarded  to  Folkers  Bros.  The  contrac- 
tors have  purchased  a  $1,800  stone  crusher 
which  will  prepare  gravel  for  the  work. 

®The  contract  for  paving  the  alley  in  Doug- 
las Ave,  running  from  tha1  thoroughfare  to 
the  Chicago  &  Northwestern  R.  R.  tracks 
near  Woodman  Hall,  has  been  awarded  by 
the  City  Council  of  Elgin,  111,  to  William 
Bell,  at  $345. 

®The  contract  for  the  construction  of  lime- 
stone macadam  pavement  on  Dewey  Ave,  in 
Joliet,  111,  has  been  awarded  by  the  Board  of 
Local  Improvements  to  Monahan  Bros,  Joliet, 
111.  Bids  for  the  work  were  opened  Au<r.  28. 
H.  Steven ;  is  City  Engineer. 

®The  contract  for  the  construction  of  brick 
pavement  on  48th  Ave.  from  12th  to  22d  Sts., 
Cicero,  111,  has  been  awarded  by  the  Board 
of  Local  Improvements  to  John  Hayes  & 
Son  at  $34,954.  Bids  for  the  work  were 
opened  Aug.  28. 

Resolutions  were  referred  to  the  Committee 
on  Streets  and  Alleys  by  the  City  Council  of 
Aurora,  111,  providing  for  the  grading  and 
graveling  of  Woodruff  St,  between  Grove 
St.  and  Superior  St. ;  grading  of  Superior  St, 
between  Trask  and  Loucks  Sts.;  graveling  of 
May  St,  from  Plum  St.  north  to  Illinois 
Ave. ;  graveling  of  Walnut  St,  from  C,  B.  & 
Q.  R.  R.  tracks  to  Lancaster  Ave. 

A  resolution  was  presented  to  the  City 
Council  of  Aurora,  111,  at  a  recent  meeting 
providing  for  the  construction  of  a  cement 
walk  on  the  east  side  of  Russell  Ave,  from 
Galena  St.  to  connect  with  the  present  walk. 

Commissioners  of  Princeton,  111,  will  soon 
take  up  the  matter  of  paving  St.  Paul  St,  for 
a  distance  of  four  blocks.  All  other  improve- 
ments in  the  street  preliminary  to  paving 
must  first  be  taken  care  of. 

At  a  meeting  of  the  property  owners  of 
Fourth  Ave.  and  the  Board  of  Local  Im- 
provements, Rock  Island,  111,  the  former  ex- 
pressed themselves  strongly  in  favor  of  the 
construction  of  asphalt  pavement  on  Fourth 
Ave,  between  15th  and  20th  Sts.  Wallace 
Treichler,  City  Engineer,  called  the  attention 
of  the  board  to  a  proposed  ordinance  which 
was  in  order  for  a  second  reading  providing 
for  the  paving  of  Second  Ave,  from  15th  St. 
to  20th  St.;  Third  Ave,  between  15th  and 
24th  Sis,  and  20th  St,  from  Second  to  Third 
Aves. 

Tlw  Board  <>f  Local  Improvements,  Rock- 
Island.  Ill  .  has  granted  the  petition  for  the 
construction  of  navement  on  Sixth  Ave,  be- 
tween Ullli  and  .'!.'.ih  Sts 

Properly  owners  mi  North  St,  Peoria,  III, 
have  petitioned  the  Board  of  Local  Improve- 
ments requesting  tin-  construction  of  pave 
men!  on  that  thoroughfare  from  the  cud  of 
tli'-  present  paving  ;il  the  intersection  of  Rich 
mOild  Ave  to  the  Knnxville  Road,  a  distance 
of  %  of  a  mile.  The  material  mentioned  is 
brick. 

Commi«(ionen  and  Mayor  of  Waukegan, 

HI,   ;ne   planning    the   COflltrOCtion   of  brick 


pavement  on  North  Ave,  from  Tulian  St.  to 
the  city  limits,  in  the  spring  of  1912. 

A  petition  has  been  filed  with  the  City  Coun- 
cil of  Macomb,  111,  for  the  paving  of  North 
Randolph  St,  from  the  railroad  north  to  the 
north  side  of  Pierce  St. 

Petitions  are  being  circulated  among  the 
residents  of  Second  Ave.  and  East  Fourth  St. 
asking  the  Board  of  Local  Improvements, 
Sterling  111,  for  the  pavinf  of  Second  Ave, 
from  the  north  line  of  Third  St.  to  the  north 
line  of  13th  St,  and  on  Fourth  St,  from  the 
east  side  of  Central  Park  to  the  west  side  of 
Broadway.  These  petitions  call  for  the  pav- 
ing of  ten  blocks  on  E.  Fourth  St,  or  seven- 
teen blocks.  Paving  petitions  were  filed  with 
the  _  Board  of  Local  Improvements  for  the 
paving  of  Ave.  G,  from  the  right  of  way  of 
the  Northwestern  north  to  Sixth  St,  and 
west  on  Sixth  St.  to  Ave.  J.  a  dist  nee  f  six 
blocks.  Also  a  petition  for  the  paving  of 
Ave.  D,  from  the  north  line  of  Seventh  St. 
north  to  the  south  line  of  10th  St,  a  dis- 
tance of  three  blocks. 

Indiana. 

®The  Western  Construction  Co,  Lafavette, 
Ind..  has  been  awarded  he  contracts  for  the 
construction  of  street  paving  in  Mishawaka, 
Ind,  as  follows :  South  Race  St,  2,244  sq. 
yds.  of  asphalt,  $4,038;  South  Spring  St, 
5,900  sq.  yds.  bitulithic,  $10,575;  Third  St, 
7,050  sq.  vds.  bitulithic.  $12  438;  Fourth  St, 
8,178  sq.  yds.  bitulithic,  $14,898.  J.  W. 
Haverly  is  City  Engineer. 

®The  city  of  Mishawaka,  Ind,  has  award- 
ed the  following  contracts  for  street  paving 
to  Rankert  &  Eggleston,  Mishawaka,  Ind. : 
Front  St,  7,640  sq.  yds.  of  brick,  $13,855; 
Bridge  St,  545  sq.  yds.  of  brick,  $1,148;  North 
Spring  St,  3,614  sq.  yds.  of  brick,  $6,903; 
North  Race  St,  1,670  sq.  yds.  of  brick,  $3,078. 
J.  W.  Haverly  is  City  Engineer. 

At  a  late  session  of  the  City  Council.  In- 
dianapolis, Ind,  an  ordinance  was  passed  ap- 
propriating $10,000  for  the  construction  of  re- 
pairs to  asphalt  pavements. 

Iowa. 

•J*Bids  will  be  received  until  10  a.  m.,  Sept. 
9,  by  Paul  J.  Wells,  City  Clerk,  Sioux  City, 
la,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  pavement  on 
11th  St,  from  the  east  line  of  Jackson  St. 
to  the  west  line  of  Jennings  St,  including 
spaces  opposite  alleys  with  concrete  paving 
in  accordance  with  plans  and  specifications 
prepared  by  the  City  Engineer  and  on  file 
with  the  City  Clerk. 

^•Bids  will  be  received  until  10  a.  m,  Sept. 
9,  by  P.  J.  Wells,  City  Clerk,  Sioux  City,  la, 
for  the  necessary  labor  and  material  for  the 
paving  of  11th  St,  from  west  line  of  Pearl 
St.  to  the  east  line  of  Summit  St,  including 
intersections  and  spaces  opposite  alleys,  with 
bituminated  concrete  or  concrete  paving,  in 
accordance  with  plans  and  specifications  pre- 
pared by  the  City  Engineer  and  on  file  in  the 
office  of  the  City  Clerk.  Said  work  shall  be 
completed  on  or  before  July  1,  1912. 

4*Bids  will  be  received  until  10  a.  m,  Sept. 
9,  by  P.  J.  Wells,  City  Clerk,  Sioux  City,  la, 
for  the  necessary  labor  and  material  for  the 
construction  of  pavement  on  17th  St,  from 
the  east  line  of  Pierce  St.  to  the  west  line  of 
Jones  St,  including  spaces  opposite  alleys,  with 
concrete  paving  in  accordance  with  plans  and 
specifications  prepared  by  the  City  Engineer 
and  on  file  at   the  office  of  the  Clerk, 

®J.  S.  McLaughlin  &  Sons,  Red  Oak,  la, 
have  been  awarded  the  contract  at  $1.18  per 
sq.  yd,  for  constructing  about  one  mile  of 
concrete  pavement  for  the  city  of  Marshall- 
town,  la. 

'•'The  City  Council  of  Dcs  Moines,  la,  has 
awarded  the  rniili.nl  fur  the  i  oust  rucl  ion  of 
Vitrified  brick  pavement  OA  the  intersections 
of  20th  St,  Olive  Ave,  and  Collage  Ave, 
including  about  6H2  s.|  yds,  to  J.  W.  Turner 
Impinvenieul  Co,  at  $2.31  per  sq.  yd.  Bids 
were  opened  .ii  the  ..Hire  ..I  Horace  Siimiiu;. 
(  it v  (  lerk,  Aug.  23. 

®The  City  Council  of  His  Moines,  la,  has 

awarded  the  contract  for  paving  Ninth  St, 

from  the  north  rail  of  the  Minneapolis  X  Si 


Louis  Ry.  tracks  to  the  south  rail  of  the 
Chicago,  Burlington  &  Quincy  R.  R.  tracks, 
including  about  1,355  sq.  yds.,  of  vitrified  brick 
paving  with  pitch  filler  on  6-in.  Portland  ce- 
ment concrete  base,  to  J.  W.  Turner  Improve- 
ment Co,  at  $2.14  per  yd.  Bids  were  opened 
at  the  office  of  Horace  Susong,  City  Clerk, 
Aug.  23. 

®The  contract  for  the  construction  of  15,000 
sq.  yds.  of  cement  concrete  pavement  and 
2,450  lin.  ft.  of  curbing  in  Marshalltown,  Ia.(! 
has  been  awarded  to  J.  S.  McLaughlin  & 
Sons,  Red  Oak,  la,  at  $1.18  per  sq.  yd.  and 
$0.30  per  lin.  ft,  respectively.  Bids  were 
opened  by  L.  Derby,  City  Clerk,  Aug.  28. 

®The  McCarthy  Improvement  Co,  of 
Davenport,  Iowa,  has  been  awarded  the  con- 
tract by  the  town  of  Bettendorf,  la,  for  exca- 
vating, curbing  and  concrete  paving,  amount- 
ing to  16,000  yds,  31,000  lin.  ft,  and  30,000  yds. 
respectively.  The  contract  price  is  $33,817. 
Bids  were  opened  Aug.  25. 

City  Council  of  Cedar  Rapids,  la,  has 
ordered  the  paving  of  Seventh  Ave,  west  from 
Walnut  to  First  St. ;  Fourth  Ave,  east  from 
First  St.  to  the  River ;  Sixth  Ave,  from 
Eighth  to  Tenth  Sts.;  Ninth  St,  from  Divi- 
sion St.  to  Sixth  St.  The  following  alleys 
were  ordered  paved  with  concrete :  Alley  be- 
tween Fourth  and  Fifth  Ave,  from  Second 
St.  to  the  Northwestern  depot ;  the  alley  be- 
tween First  and  Second  Aves,  east  from 
Eighth  to  Tenth  St. ;  the  alley  between  Fourth 
and  Fifth  Aves.  and  between  Seventh  and 
Eighth  Sts. ;  First  to  A  Ave,  between  Sixth 
and  Seventh  Sts. ;  and  between  First  and, 
Second  St,  west  between  A  and  E  Aves. 

City  Council  of  Des  Moines,  la,  has  award- 
ed the  contracts  for  street  paving  to  Bryant- 
McLaughlin  Asphalt  Co,  as  follows :  W. 
Ninth  St,  Grand  Ave.  to  Center  St,  $1.90; 
Oak  Park  Ave,  Sixth  St.  to  Eighth  St, 
$1.62;  26th  St,  Cottage  Grove  Ave.  to  King- 
man blvd,  $1.58;  37th  St,  University  Ave.  to 
Kingman  blvd,  $1.62;  W.  Fourth  St,  Indiana 
St.  to  Forrest  Ave,  $1.58;  Forrest  Ave,  Fifth 
St.  to  Sixth  St,  $1.58. 

Kansas. 

©Commissioners  of  Wyandotte  County 
Kansas  City,  Kan,  awarded  the  contract  for 
the  grading  of  2%  miles  of  road,  much  of 
which  is  through  rock,  to  Michael  Ross,  at 
$16,980.  The  work,  which  is  on  Sechrest- 
Davenport  road,  will  require  the  construction 
of  a  concrete  bridge,  contract  for  which  went 
to  Mulholland  &  Co,  at  $2,300,  and  a  stone 
bridge,  which  will  be  built  by  Forrester  & 
Co,  at  $2,400. 

City  Council  of  Fredonia,  Kan,  has  taken 
preliminary  steps  for  the  construction  of  7 
blocks  of  pavement  on  the  city  streets. 

Kentucky. 

It  has  been  announced  bv  a  Committee  of 
Citizens  of  Trenton,  Ky,  that  $6,000  have 
been  raised  on  the  Kentucky  end  for  the  con- 
struction of  the  proposed  highway  from  Tren- 
ton to  Clarksville,  Tenn.  The  matter  will 
now  be  taken  up  in  Clarksville. 

Louisiana. 

*$»Rids  will  be  received  until  noon,  Sept.  18, 
by   Highway   Department   of  the  Board  of 
State  Engineers  of  Louisiana,  104  New  Or- 
leans Court  Building,  New  Orleans.  La,  for 
the  construction  of  the  following  named  high 
ways:    Lake  Providence  to  Arkansas  line, 
distance  of  17.13  miles  of  earth  road;  Lak 
Providence  to  Madison  Parish  line,  a  distanc 
of  about  21.27  miles  of  earth  road;  Fast  Car- 
roll   Parish,  La,  Winnshoro  Highway,  being 
about  12  miles  of  earth  roads  radiating  fron" 
Winnshoro,  Franklin  Parish,  La,  Toc.i  Set 
tlement,  3  miles  towards  Rcggio  with  she! 
surfacing,  St.   Bernard   Parish,  La.  Gcivai 
Lombard  is  Acting  State  Highway  Enginfl 

and   Frank   M.   Kerr  is  Chief  Kngineer  an 
President  of  the  Board  of  Stale  Kngineers 
The  Clerk  of  the  Committee  on  Streets  an' 
landings,    New    Orleans,    La.,  received 
report   Vug,  '.'I  from  the  City  Kngineer's  offic 
to  the  effeel  that  the  property  owners  in  Bur- 
gund)  St  .  from  Poland  to  Uelery  St,  requ 
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that  street  be  paved  with  lime  rock  asphalt. 
The  section  of  the  street  includes  26  blocks. 

Michigan. 

City  Council  of  South  Haven,  Mich.,  has 
decided  upon  the  improvement  of  La  Grange 
St.,  from  Phillips  St.  to  the  City  Limits  at 
Aylworth  Ave.,  by  graveling  or  stoning  the 
roadway. 

The  village  of  Montague,  Mich.,  at  a  special 
election  held  recently  voted  to  issue  bonds 
amounting  to  $2,500  for  the  construction  of 
street  pavement. 

An  election  was  recently  held  at  Whitehall, 
Mich.,  to  vote  on  the  proposition  of  bonding 
the  village  for  $4,500  to  provide  funds  for  the 
improvement  of  roads. 

City  Council  of  Grand  Rapids,  Mich.,  on 
Aug.  21  decided  to  improve  Prescott  St.,  from 
the  west  side  of  S.  Division  St.  to  the  east 
side  of  Grandville  Ave.,  by  paving  with  brick 
on  a  concrete  foundation. 

The  Village  Council  of  Chelsea,  Mich.,  has 
decided  to  pave  Main  St.  with  cement  similar 
to  the  pavement  being  constucted  in  Ann  Ar- 
bor. 

Minnesota. 

^•Bids  are  asked  until  2  p.  m.,  Sept.  16,  by 
the  County  Commissioners,  Luverne,  Minn., 
for  constructing  two  miles  of  state  gravel 
roads,  the  work  including  7,000  cu.  yds.  earth 
filling,  2,400  cu.  yds.  gravel  and  64  cu.  yds. 
concrete.  Plans  are  on  file  in  office  of  Coun- 
tv  Auditor  Kelley. 

The  Board  of  Public  Works,  Red  Wing, 
Minn.,  has  under  consideration  the  paving  of 
the  following  downtown  streets :  Bush  St., 
from  Depot  to  Fourth  Sts. ;  Plum  St.,  from 
Main  to  Fourth ;  Main  and  Third  Sts.,  from 
Broadway  to  Plum.  The  cost  of  the  work  is 
estimated  by  the  City  Engineer  at  about  $82,- 
766. 

The  State  Highway  Commission,  Minne- 
apolis, Minn.,  has  taken  favorable  action  to- 
ward the  construction  of  several  trunk  high- 
ways, connecting  Duluth  with  Minneapolis, 
St.  Vincent,  Manitoba  and  other  points.  It 
has  not  been  decided,  as  yet,  the  kind  of  mate- 
rial to  be  used  for  the  improvement.  The 
work  will  be  done  under  the  Elwell  bill,  which 
provides  that  the  state  shall  pay  one-half 
of  the  expense  of  the  road,  the  county 
one-quarter  and  the  owners  of  the  benefited 
property  the  other  quarter. 

Mississippi. 

®Bids  were  opened  Aug.  £5  and  29  by  W. 
G.  Sias,  Road  Commissioner,  New  Albany, 
Miss.,  for  the  construction  of  150  miles  of 
earth  road,  the  contracts  being  let  to  the  New 
Albany  Construction  Co.,  New  Albany,  and 
several  other  contractors.  The  work  is  light 
and  will  cost  about  $350  per  mile.  Fischer  & 
Co.,  Memphis,  Tenn.,  were  awarded  the  con- 
tract for  tiling  and  Harry  Bros.,  New  Or- 
leans, La.,  were  awarded  the  contract  for 
piping- 
Missouri. 

®The  Board  of  Public  Works,  St.  Joseph, 
Mo.,  has  awarded  the  contract  for  the  paving 
of  Jule  St.,  26th  to  27th  Sts.,  with  asphalt, 
to  the  Metropolitan  Paving  Co. 

The  Board  of  Public  Works  has  decided 
upon  the  paving  of  the  following  streets  in 
St.  Joseph,  Mo.:  Monterey  St.,  28th  to  30th, 
with  mineral  rubber  asphalt;  Charles  St., 
24th  to  25th,  with  hassam,  and  Sacramento, 
28th  to  30th,  with  concrete. 

At  a  special  election  Aug.  29  at  Excelsior 
Springs,  Mo.,  it  was  voted  to  establish  a  special 
road  district  8  miles  square,  including  part  of 
the  road  to  connect  with  Liberty  and  Kansas 
City. 

A  bill  has  been  introduced  into  the  city 
council  of  Springfield,  Mo.,  providing  for  the 
paving  of  Peach  Alley,  between  Pickwick  and 
Walnut  Sts.  It  will  be  necessary  to  use  some 
material  besides  brick  as  the  specifications  for 
that  pavement  require  curb  for  which  the 
alley  is  considered  too  narrow. 

A  special  election  will  be  held  Sept.  8  at 
Columbia,  Mo.,  to  vote  on  the  issuance  of 
$100,000  in  bonds  for  the  construction  of 
gravel  roads  in  the   Road   District  recently 


organized  of  which  J.  A.  Hudson,  S.  F.  Conly 
and  John  Dodd  are  Commissioners.  Of  the 
above  amount  $15,000  will  be  spent  in  im- 
proving the  roads  included  in  the  State  High- 
way. 

Montana. 

®The  Two  Miracle  Concrete  Co.  on  Aug. 
21  was  awarded  the  contract  for  the  con- 
struction of  about  $23,000  of  sidewalks  in  the 
city  of  Roundup,  Mont.  E.  J.  Parkinson  is 
Engineer. 

Steps  have  been  taken  by  Cascade  County 
Commissioners,  Great  Falls,  Mont.,  for  the 
construction  of  54  miles  highways  in  the 
extreme  northern  part  of  the  county.  The 
main  road  will  lead  directly  north  from 
Vaughn  Station  and  will  connect  with  a  net- 
work of  roads  to  be  built  on  section  lines 
touching  the  new  lands  now  in  course  of  de- 
velopment. 

Upon  the  recommendation  of  the  Committee, 
the  Board  of  Public  Improvements,  Great 
Falls,  Mont.,  has  ordered  the  construction  of 
concrete  sidewalks  on  both  sides  of  Ninth 
St.,  from  Second  to  Sixth  Aves. 

Nebraska. 

City  Council  of  Fremont,  Nebr.,  has  passed 
an  ordinance  creating  West  22d  St.  road  a 
public  highway  in  order  that  the  city  may 
contribute  out  of  the  municipal  fund  toward 
improving  the  road  between  that  city  and 
Ames,  which  is  a  part  of  the  river-to-moun- 
tain highway. 

New  Jersey. 

®The  City  Council  of  Asbury  Park,  N.  J., 
has  awarded  the  contract  for  the  construction 
of  Saxton  brick  pavement  on  Main  St.,  from 
the  township  line  to  the  north  side  of  Sum- 
merfield  Ave.,  to  the  United  Paving  Co.,  at 
$2.29  per  sq.  yd. 

The  Town  Council,  New  Hampton,  N.  J., 
recently  passed  an  ordinance  providing  for 
the  improvement  of  Kearney  Ave.,  from  the 
Midland  Ave.,  Arlington,  to  the  Erie  Railroad 
bridge  in  Kearney.  The  Public  Service  Ry. 
Co.  has  agreed  to  pave  with  granite  block 
between  its  tracks  and  for  a  distance  of  18 
ins.  on  both  sides  of  the  tracks.  The  space 
between  the  tracks  and  curbs  will  be  paved 
with  bitulithic. 

New  York. 

®The  Board  of  Contract  and  Supply,  Ro- 
chester, N.  Y.,  has  awarded  the  contract  for 
the  construction  of  asphalt  pavement  on  Ave. 
D  to  Julius  Friedrich  Co.,  at  $26,638.  Other 
contracts  let  were :  Brentwood  St.  sewer, 
walks  and  grading — Passero  &  Petrossi,  $2,- 
255.68;  Bellevue  Drive  sewer,  walk  and  grad- 
ing—John J.  Regan,  $1,885.60. 

®A  contract  for  the  resurfacing  of  Court 
St.,  Binghamton,  N.  Y.,  has  been  awarded  to 
E.  R.  Booth,  Owego,  N.  Y.,  at  $4,440.  The 
work  includes  resurfacing  the  street  with  2Vz 
ins.  of  No.  2  drag  rock,  limestone  screenings, 
surface  oil.    The  area  is  about  16,000  sq.  yds. 

®The  contract  for  the  construction  of  gran- 
ite block,  sheet  asphalt  and  asphalt  block 
pavement  on  East  181st  St.,  from  Park  Ave. 
to  Boston  Road,  in  the  Borough  of  The 
Bronx,  New  York  City,  has  been  awarded  to 
the  Barber  Asphalt  Paving  Co.,  30  Church 
St.,  New  York  City,  at  $43,017.  The  work 
includes  the  following  approximate  quantities, 
according  to  the  engineer's  estimate :  4,880 
sq.  yds.  of  completed  asphalt  block  pavement, 
and  keeping  the  same  in  repair  for  five  years 
from  date  of  acceptance ;  2,100  sq.  yds.  of  com- 
pleted granite  block  pavement,  and  keeping 
the  same  in  repair  for  one  year  from  date  of 
acceptance;  2,400  cu.  yds.  of  concrete,  includ- 
ing mortar  bed  where  required ;  1,200  lin.  ft. 
of  new  curbstone,  furnished  and  set  in  con- 
crete; 7,300  lin.  ft.  of  old  curbstone,  rejointed, 
recut  on  top  and  reset  in  concrete ;  6,930  sq. 
yds.  of  completed  sheet  asphalt  pavement,  and 
keeping  same  in  repair  for  five  years  from 
date  of  acceptance.  The  time  allowed  for  the 
completion  of  the  work  will  be  100  consecu- 
tive working  days.    Bids  were  opened  Aug.  22. 

The  following  first  ordinances  were  intro- 
duced into  the  Common  Council,  Rochester, 


N.  Y.,  Aug.  22,  for  street  improvements : 
McGee  Ave.  pavement,  $3,300;  Seneca  Park- 
way embellishment,  $900;  Saxon  St.  opening 
and  extension,  $10,000;  Mount  Hope  Ave. 
walks,  $1,000;  Pinnacle  Road  walks,  $420; 
FicUl  St.  brick  pavement,  $8,000;  Jay  St.  pave- 
ment, of  Medina  rock,  $25,000. 

The  town  board  of  Forestville,  N.  Y.,  has 
completed  preliminary  work  for  an  improved 
highway  between  Silver  Creek  and  Forest- 
ville. The  Supervisors  will  act  as  soon  as 
the  State  Engineer  has  surveyed  the  route.  It 
is  expected  that  work  will  be  started  within 
two  months. 

Ohio. 

•f»Bids  will  be  received  until  2  p.  m.,  Sept. 
29,  by  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  for  the  improvement, 
under  specifications  No.  260,  of  the  Harrison 
and  New  Haven  Road  from  McClure's  to 
Lee's  Creek  in  Harrison  township.  Fred 
Dreihs  is  Clerk. 

•J*Bids  will  be  received  until  1  p.  m.,  Sept. 
8,  by  Board  of  Ashland  County  Commission- 
ers, Ashland,  O.,  for  the  construction  of  about 
2  miles  of  macadam  road  in  Ashland  town- 
ship, estimated  to  cost  $15,500. 

4*Bids  will  be  received  until  Sept.  9  by 
Board  of  Richland  County  Commissioners, 
Mansfield,  O.,  for  the  grading  and  macadamiz- 
ing of  about  3V2  miles  of  road  in  Madison 
and  Springfield  township.  The  cost  of  the 
work  is  estimated  at  approximately  $24,600. 

A  resolution  was  passed  by  the  City  Coun- 
cil of  Nelsonville,  O.,  Aug.  21,  declaring  it 
necessary  to  improve  Chestnut  St.,  from 
Fourth  St.  to  the  south  corporation  line,  by 
grading,  draining,  sewering,  curbing  and  pav- 
ing. C.  W.  Juniper  is  Clerk  of  the  Council 
and  T.  E.  Wells  is  Mayor. 

The  contract  for  the  construction  of  the 
High  Ridge  Road,  according  to  advices  from 
St.  Clairsville,  O.,  has  been  awarded  to  Rosser, 
Maloney  &  Hammond,  Bellaire.  O.,  at  $22.- 
433. 

Property  owners  on  North  Fourth  St.,  Ham- 
ilton, O.,  are  in  favor  of  the  construction  of 
sheet  asphalt  paving  on  that  street. 

Residents  of  East  Broad  St.,  Columbus,  O., 
are  advocating  the  construction  of  an  im- 
proved tar  bound  macadam  roadway  from  the 
end  of  the  paving  on  that  street  to  the  county 
line. 

All  bids  received  by  H.  F.  Neuhart,  Village 
Clerk,  Caldwell,  O.,  for  the  construction  of 
street  improvements  were  rejected  and  the 
work  will  be  readvertised  at  a  future  date. 

The  City  Council  of  Uhrichsville,  O.,  has 
passed  preliminary  legislation  for  the  paving 
of  2,100  ft.  of  Freeport  Ave.,  at  an  estimated 
cost  of  $6,300. 

A  resolution  was  introduced  into  the  City 
Council  of  Youngstown,  O.,  at  a  recent  meet- 
ing providing  for  the  grading  of  St.  Louis 
Ave.,  from  Hillman  St.  to  Garlick  St. 
Oklahoma. 

It  is  planned  to  create  a  new  road  district 
in  the  northeastern  part  of  Muskogee  County. 
The  proposed  new  road  will  run  from  Manard, 
in  the  extreme  northeast  corner  of  the  countv, 
8  m.les  almost  due  west  to  Fort  Gibson. 
From  Fort  Gibson  the  road  will  follow  along 
the  right  of  way  of  the  Interurban  line 
across  the  new  bridge  that  is  to  be  built 
across  the  Arkansas  river,  and  on  into  town. 
This  will  be  a  distance  of  nearly  20  miles. 
Another  road  will  branch  off  from  this  one 
and  run  northwest  between  Bacone  and  the 
Country  Club  until  it  strikes  the  right  of  way 
of  the  M.  O.  &  G.  and  then  turn  north, 
following  the  present  highway  along  the  M. 
O.  &  G.  to  the  county  line  on  the  north,  a 
distance  of  nearly  ten  miles.  The  road  is  to 
be  graded  according  to  the  best  and  most 
modern  road  building  engineering  plans  and 
then  macadamized. 

At  a  meeting  held  at  Durant,  Okla.,  Aug.  21, 
the  Bryan  County  Co-operative  Good  Roads 
Association  was  organized,  with  J.  B.  Smith. 
President,  and  E.  B.  Henshaw,  Secretary. 
The  organization  will  be  chartered  and  will 
affiliate  with  the  State  and  National  organi- 
zations.   An  organization  perfected  some  time 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ago  will  probably  be  merged  into  the  new 
one,  whose  chief  object  is  to  get  the  inter- 
state postal  highway  surveyed  through 
Durant.  The  chief  speaker  was  Sidney 
Suggs,  State  Highway  Commissioner. 
Oregon. 

It  has  been  decided  to  pave  15  of  the  main 
streets  in  Kenton,  a  suburb  of  Portland,  Ore. 
The  cost  of  the  work  is  estimated  at  $300,000. 

At  a  recent  election  held  at  Springfield, 
Ore.,  it  was  voted  to  issue  $50,000  of  bonds 
for  the  continuation  of  the  work  in  street 
macadamizing. 

Pennsylvania. 

•J»Bids  will  be  received  until  10  a.  m.,  Sept. 
12,  by  R.  J.  Cunningham,  County  Controller, 
Pittsburgh,  Pa.,  for  the  permanent  improve- 
ment (brick  paving)  of  Washington  Ave.,  ex- 
tending from  line  dividing  city  of  Pittsburgh 
and  the  Borough  of  Dormont,  at  La  Salle 
Ave.  (situated  in  Dormont  Borough)  to  line 
dividing  said  borough  and  Scott  township,  ac- 
cording to  surveys,  plans,  profiles  and  esti- 
mates on  file  in  the  office  of  T.  F.  Maloy, 
Assistant  County  Road  Engineer,  Room  306, 
Court  House,  Pittsburgh. 

®The  Coryell  Construction  Co.,  Williams- 
port,  Pa.,  has  been  awarded  the  contract  for 
paving  two  streets  in  Danville,  Pa. 

City  Council  of  Erie,  Pa.,  has  adopted  reso- 
lutions providing  that  the  City  Engineer  be 
instructed  to  prepare  data  for  grading,  curb- 
ing and  paving  7th  St.,  from  Wallace  St.  to 
East  Ave. ;  Liberty  St.,  from  Brown  Ave.  to 
26th  St.;  Plumb  St.,  from  8th  St.  to  Park 
Ave.,  and  Seventh  St.,  from  Wallace  to  East 
Ave. 

South  Dakota. 

An  ordinance  was  passed  Aug.  22  by  Board 
of  Commissioners,  Sioux  Falls,  S.  Dak,  pro- 
viding for  the  changing  of  the  width  of  the 
roadway  on  Ninth  St.,  from  Franklin  Ave.  to 
Blauvelt  Ave.  and  Blauvelt  Ave.,  from  Sixth 
to  18th  Sts.  George  W.  Burnside  is  Mayor 
and  Walter  C.  Leyse  is  City  Auditor. 

Tennessee. 

©Commissioners  of  Knox  County,  Knox- 
ville,  Tenn.,  have  awarded  the  contract  for 
the  construction  of  repairs  on  several  roads 
throughout  the  county  to  R.  L.  Peters.  The 
work  will  be  done  on  the  following  pikes : 
Middlebrook,  west  of  the  city;  Emory  Road, 
from  Powell's  Station  to  the  Beaver  Ridge 
Pike,  and  some  patch  work  between  the  two 
roads.  The  renair  work  is  estimated  to  cost 
$6,000  and  will  begin  within  the  next  few 
days. 

Texas. 

•J*Bids  will  be  received  on  Sept.  7  by  the 
City  Clerk,  Bastrop,  Tex.,  for  macadamizing 


three  blocks  of  Main  St.  Bartlett  &  Ranney, 
Engineers,  San  Antonio. 

Advices  from  Crockett,  Texas,  state  that 
surveyors  under  supervision  of  a  United 
States  Engineer  are  at  work  surveying  out 
Houston  county  roads  seven  miles  each  way 
from  the  court  house  in  that  city  preparatory 
to  the  work  of  grading  and  surfacing  pro- 
vided by  the  $150,000  road  bond  issue  which 
has  been  approved.  Actual  work  will  be 
commenced  the  latter  nart  of  September. 

Commissioners  of  Walker  County,  Hunts- 
ville,  Tex.,  will  on  Sept.  11  consider  reports 
for  the  selection  of  roads  to  be  improved  in 
that  county.  The  question  of  issuing  bonds 
or  imposing  a  tax  to  pay  for  the  work  will 
also  oe  taken  up. 

Tennessee. 

®The  contract  for  the  imnrovement  of 
roads  in  Lee  County,  Va.,  has  been  awarded 
to  J.  L.  Cresop  &  Co.  and  Cross  Construction 
Co..  Ro^Tsville  and  Clinton,  Tenn.,  respec- 
tively. The  work  includes  grading  and  mac- 
adamizing a  part  of  the  roads  in  the  county. 
H.  C.  Ewing,  Jonesville,  Va.,  is  Clerk.  Bids 
were  opened  Aug.  24. 

Washington. 

®The  contract  for  paving  12th  Ave.  and 
12th  Ave.  South,  Seattle,  Wash.,  has  been  let 
to  Ferguson-Coit  Co.,  423  Arcade  Annex. 
Seattle,  Wash.,  at  $63,856. 

The  following  bids  were  received  for  work 
on  the  permanent  highway  No.  1,  by  Board 
of  County  Commissioners,  Olvmpia,  Wash. : 
Thurston  Countv,  $1,937;  Mills  Bros.,  $2,- 
671.68;  J.  Mitchell,  $3,285.60.  This  work  con- 
templates the  cutting  down  of  the  Mud  Bay 
Hill,  on  the  Olympia-Shelton  Road,  about 
4  miles  west  of  the  city,  by  changing  the  loca- 
tion of  the  roadway.  To  lessen  the  grade  will 
require  the  removal  of  2.700  yds.  of  dirt. 

Board  of  Public  Works,  Spokane,  Wash., 
received  the  following  bids  for  the  paving  of 
Seventh  Ave. :  R.  G.  Blome  &  Co.,  granitoid, 
$17,200;  Spokane  Bitumass  Co.,  $13,533.95; 
Inland  Empire  Hassam  Co.,  $13,956;  Warren 
Construction  Co.,  $15,465.70;  Oregon  Construc- 
tion Co.,  $11,987. 

The  Board  of  Public  Works,  Seattle,  Wash., 
received  the  following  bids  for  the  paving  of 
12th  Ave.  S. ;  Ferguson-Coit.  Arcade  Annex 
$63,856.30;  T.  Ryan,  $64,376.80;  Barber  As- 
phalt Paving  Co.,  $64,844.25-  Allain  &  Hull, 
$64,891.04:  Sparger  Concrete  Co.,  $66,072.30; 
F.  McLellan,  $66,992.40;  Independent  Asphalt 
Paving  Co,  $69,086.80;  P.  J.  McHugh,  $69,- 
592.85. 

A  petition  has  been  filed  with  the  Board  of 
Public  Works,  Bellingham,  Wash.,  asking  for 
the  improvement  of  Elm  St.,  from  Broadway 
to  North,  by  clearing,  grubbing  and  laying 
24  ft.  asphalt  pavement. 


The  following  bids  were  received  by  the 
Board  of  Public  Works,  Seattle,  Wash'.,  for 
grading  and  curbing  22d  Ave.  S.  W. :  J.  A. 
Zinkan,  $2,757 ;  L.  H.  Goerig,  $3,014 ;  Agassiz 
&  Hadley.  $3,599;  Robt.  J.  Barter,  $3,606; 
John  L.  Stanley,  $3,709 ;  Hansen  &  Co,  $3,863. 

Wisconsin. 

©Contracts  for  the  construction  of  asphalt 
pavement  have  been  let  by  the  Board  of 
Public  Works,  Madison,  Wis,  to  The  An- 
drews Asnhalt  Paving  Co,  as  follows :  Sher- 
man Ave,  $27,803;  Brearlv  St,  $3,384;  Pros- 
pect PI,  $2,327,  and  Washburn  PI,  $1,550. 

City  Council  of  Appleton,  Wis,  has  decided 
upon  the  grading,  dressing,  curbing  and  oil- 
ing of  a  number  of  streets  throughout  that 
place  and  plans  are  beine  Prepared  for  the 
following  streets :  Richmond  St,  from  Col- 
lege Ave.  north  to  the  city  limits ;  Lawe  St, 
from  John  to  Second  Ave.;  Cherry  St,  from 
College  Ave.  south  to  Second  St. ;  Morrison 
St,  from  Kimball  St.  north  to  the  city  limits ; 
Packard  St,  from  North  Division  St.  west 
to  the  State  road ;  Superior  St,  from  College 
Ave.  north  to  Second  Ave.;  North  St.,  from 
the  Northwestern  tracks  east  to  the  river; 
Park  Ave,  from  Washington  north  to  Frank- 
lin ;  Lawrence  St,  from  Allen  St.  east  to  the 
Campus ;  Green  Bay  St,  from  College  Ave. 
to  the  top  of  the  hill.  The  following  main 
entrances  to  the  city  will  also  be  graded, 
dressed  and  oiled :  State  road,  from  College 
Ave.  to  Second  St. ;  Spencer  St,  from  the 
Northwestern  tracks  to  the  city  limits ;  Carver 
St,  from  Second  St.  to  the  city  limits;  Manle 
Grove  St,  from  the  John  St.  bridge  to  the 
city  limits;  Foster  St,  from  Lake  St.  to  the 
limits ;  Freedom  road,  from  Second  Ave.  to 
the  city  limits ;  Second  Ave,  from  Richmond 
east  to  Calmas'  corner. 

It  has  been  suggested  by  the  City  Council 
of  Appleton,  Wis,  that  the  following  streets 
be  paved  with  material  preferred  by  the  prop- 
erty owners:  Lawrence  St..  from  Walnut  to 
Spruce ;  County  St,  from  Sixth  to  Seventh ; 
Seventh  St,  from  County  to  Walnut ;  North 
Elm,  from  Lawrence  to  Seventh;  South  Elm, 
from  Sixth  to  Prospect;  Spencer  St,  from 
Cherry  to  the  Northwestern  railroad:  High 
St,  from  Eighth  to  Walnut:  College  Ave, 
from  the  Northwestern  railroad  to  State  road; 
State  St,  from  College  Ave.  north  to  Second 
Ave,  with  a  boulevard  in  the  center  from 
College  to  Gilmore;  North  Division,  from  the 
Northwestern  railroad  to  Second  Ave. ;  Han- 
cock St,  from  Appleton  to  Union  Sts. ; 
Drew  St,  from  College  Ave.  to  Pacific  St. ; 
Franklin  St,  from  the  Northwestern  tracks 
to  Union  ;  Harris  St,  from  Appleton  to  Drew ; 
Rankin  St,  from  Alton  to  Pacific;  Alton,  from 
Union  to  Drew;  New  St,  from  Alton  to  Col- 
lege Ave. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 


Alabama. 

Jefferson  County  Surveyor,  Jerry  W.  Gwin, 
Birmingham,  Ala,  has  prepared  plans  for  the 
proposed  new  highway  bridge  over  the  War- 
rior River  on  the  road  from  Warrior  to 
I'.lountsville,  a  part  of  the  Decatur-Hirming- 
hnm  highway.  The  structure  will  be  of  steel 
with  one  span  of  about  400  ft,  and  will  cost, 
it  is  estimated,  about  $15,000  or  $18,000. 

California. 

i^P.oard  of  Stanislaus  County  Supervisors, 
Modesto,  f.'al,  has  awarded  the  contracts  for 
the  (  on  tin.  lion  of  the  bridges  over  Fl  Puer- 
to creek,  near  Westlcy,  and  the  Basso's  ferry 
bridge,  tic  :i  r  I  .a  Orange,  to  the  Ross  Construc- 
tion (  o,  of  Sacramento  and  the  Pacific  Con- 
struction Co,  respectively,  for  the  sums  of 
$8,447  and  $27,463. 

®M,  B,  White.  722  N.  San  Joaquin.  Stock- 
ion.  Cal.,  at  $4,220,  secured  the  contract  from 
In    Hoard  of  Supervisors,  Stockton,  for  ihc 


Bids  were 


repairing  of  the  Garwood  bridge, 
opened  Aug.  28. 

The  Board  of  Alameda  County  Supervisors, 
Oakland,  Cal,  has  decided  to  erect  a  concrete 
bridge  of  three  main  spans  across  Alameda 
("reck  at  Niles  to  replace  the  present  steel 
structure  which  will  be  removed  and  placed 
at  the  first  crossing  between  Niles  and  Sunol. 
P.  A.  1  laviland.  County  Surveyor,  has  been 
instructed  to  prepare  plans  and  specifications 
for  the  new  bridge.  . 

Plans  and  specifications  are  now  being  pre- 
pared for  the  construction  of  the  proposed 
Fillmore  St.  tunnel  at  San  Francisco,  Cal, 
and  a  campaign  will  soon  be  launched  to  se- 
cure the  co-operation  of  all  the  improvement 
(  lulis  in  the  district  to  be  affected  by  the  con- 
struction of  this  tunnel.  Cleveland  Forbes  is 
Chairman  of  the  Committee  in  charge  of  the 
project. 

Hoards  of  Amador  and  Calaveras  County 
Supervisors  at  a  recent  meeting  decided  to 
advertise  for  bids  for  the  construction  of  the 


t 

indicates  work  now  open  for  bids.       indicates  a  contract 


bridge  over  the  Mokelumne  River  at  Middle 
Bar,  Jackson,  Cal,  is  the  county  seat  of  Ama- 
dor County. 

As  mentioned  in  our  last  issue,  L.  B.  Crook, 
Yuba  County  Surveyor,  has  completed  plans" 
for  the  construction  of  improvements  to  be 
made  on  the  D-St.  bridge  and  bids  tor  the 
work  will  be  advertised  shortly.  The  cost  of 
the  work  is  estimated  at  $2,000. 

County  Supervisors  are  strongly  in  favor  of 
the  construction  of  a  concrete  instead  of  an 
iron  bridge  in  the  upper  part  of  Niles  Can- 
yon, in  Alameda  County.  An  estimate  of  the 
relative  cost  of  both  types  of  structures  will 
lie  made  bv  the  Countv  Kngincer,  Oakland, 
Cal. 

The  Hoard  of  Sacramento  County.  Calif., 
Supervisors  has  instructed  the  County  Sur- 
veyor to  prepare  plans  and  specifications  for 
new  bridges  over  Alder  and  Willow  Creek, 
the  latter  being  on  the  Plaecrville  road.  The 
new  bridges  will  replace  the  temporan  struct- 
ures al  both  points. 

let  recently. 


September  6,  191 1. 


ENGINEERING    &  CONTRACTING 


41 


It  is  expected  in  Meridian,  Cal.,  that  the 
Northern  Electric  Co.  and  the  counties  of 
Sutter  and  Colusa  will  have  work  under  way 
shortly  on  the  actual  construction  of  the  com- 
bination bridge  over  the  Sacramento  River 
at  that  point.  Engineer  of  the  Northern  Elec- 
tric is  making  good  progress  with  the  taking 
of  soundings  for  the  bridge,  and  has  com- 
pleted his  work  on  the  Sutter  side  of  the 
river.  The  large  iron  derrick,  the  boring  en- 
gine, and  the  iron  pipes  have  been  taken  to 
the  Colusa  side,  where  the  engineers  are  now 
working.  In  taking  the  soundings  in  mid- 
stream the  machinery  will  be  placed  in  the 
old  ferry  boat  from  Eddys  Landing,  which 
will  be  anchored  in  the  stream.  A.  D.  Schind- 
ler,  San  Francisco,  Cal,  is  General  Manager 
of  the  company. 

Delaware. 

A  hearing  will  be  held  at  2:30  p.  m.,  Sept. 
25,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  on  the  proposed  new  Third 
St.  bridge  over  the  Christiana  River.  Plans 
are  now  on  file  at  the  office  of  the  U.  S.  En- 
gineer and  are  open  to  examination  by  per- 
sons having  navigation  interests. 

District  of  Columbia. 

The  Senate  at  Washington,  D.  C,  passed 
a  bill  authorizing  the  counties  of  Bradley  and 
McMinn,  Tenn.,  to  construct  a  bridge  over 
the  Hiwasse  River  at  Charleston  and  Calhoun. 
The  measure  is  to  be  submitted  to  the  Presi- 
dent for  approval. 

Florida. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
6,  by  Board  of  Duval  County  Commissioners, 
Jacksonville,  Fla.,  for  the  construction  of 
concrete  bridges  over  Camp  Mooney  branch 
ant  Cedar  Creek.  Plans  and  specifications 
will  be  furnished  upon  application  to  Gail  L. 
Barnard,  County  Engineer,  Room  9,  Court 
House,  Jacksonville,  Fla. 

Illinois. 

•J»Bids  will  be  received  at  the  Town  Clerk's 
office  up  to  2  p.  m.,  Sept.  9,  for  the  construc- 
tion of  two  reinforced  concrete  bridges  in 
Princeton  Township,  Bureau  County.  Clar- 
ence A.  Johnson,  Town  Clerk,  Princeton,  111. 
Main  bridge :  Span,  14  ft. ;  roadway,  20  ft. ; 
distance  from  finished  roadway  to  bottom  of 
footings,  11%  feet;  wings,  8  ft..  Estimated 
concrete  in  structure,  69%  cu.  yds.;  reinforcing 
steel,  2,640  lbs.  Nearest  railroad  station, 
Princeton,  3  miles.  Material  will  probably 
have  to  be  shipped  in;  some  gravel  near  bridge 
site,  but  not  sure  of  its  quality.  Present 
structure,  16  ft.  wood.  Kitterman  bridge : 
Box  culvert,  5x6  ft.;  roadway,  26  ft.  Esti- 
mated concrete  in  structure,  36  cu.  yds.,  rein- 
forcing steel,  3,165  lbs.  Nearest  railroad  sta- 
tion, Princeton,  5  miles.  Present  structure, 
9  ft.,  wood.  Material  same  as  above.  Work 
to  be  completed  on  or  before  Dec.  1,  1911. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commis- 
sion, which  may  be  seen  at  the  Town  Clerk's 
office,  or  may  be  obtained  upon  application 
in  writing,  from  the  Illinois  Highway  Com- 
mission, Springfield,  111. 

The  Senate  has  passed  a  bill  granting  per- 
mission to  the  counties  of  Rock  Island  and 
Henry  to  construct  a  bridge  over  the 
Rock  River  at  Colona,  111.  The  cost  of 
the  work  will  be  defrayed  by  the  counties. 

At  a  recent  meeting  of  the  Committee  on 
Sewers,  the  City  Engineer  and  the  Mayor  of 
Freeport,  111.,  with  the  property  owners  along 
Jackson  and  Benton  Sts.,  it  was  practically 
decided  to  build  a  concrete  culvert  over  the 
creek,  estimated  to  cost  in  the  neighborhood 
of  $3,000. 

At  a  meeting  of  the  voters  of  Springfield 
Township,  111.,  it  was  voted  to  appropriate 
the  sum  of  $800  for  repairs  on  the  old  Car- 
penter mill  bridge  over  the  Sangamon  River 
on  the  Peoria  road  north  of  the  city  of  Spring- 
field. 

Officials  of  the  St.  Louis,  Peoria  &  North- 
western R.  R.,  a  subsidiary  company  of  the 
Chicago  &  Northwestern  Ry.  Co.,  have  been 
permitted  by  the  United  States  War  Depart- 


ment to  build  a  bridge  over  the  Illinois  River 
just  below  Pekin,  111.  The  structure  as  pro- 
posed will  have  a  draw  span  of  150  ft.  and 
will  be  10  ft.  above  the  highwater  line  of 
1905.  W.  C.  Armstrong,  Chicago,  111.,  Termi- 
nal Engineer,  Chicago  &  Northwestern  Ry., 
is  Engineer  in  charge  of  the  work. 

Indiana. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
19,  by  Board  of  Hancock  County  Commis- 
sioners, Greenfield,  Ind.,  for  the  construction 
of  a  steel  and  reinforced  concrete  bridge, 
Blue  River  Township.  C.  H.  Troy  is  County 
Auditor. 

4*Bids  will  be  received  until  1  p.  m.,  Sept. 
8,  by  Board  of  Miami  County  Commissioners, 
Peru,  Ind.,  for  the  repair  of  certain  bridges. 
F.  K.  McElheny  is  County  Auditor. 

•f«Bids  will  be  received  until  10  a.  m.,  Sept. 
12,  by  Board  of  Tippecanoe  County  Commis- 
sioners, La  Fayette,  Ind.,  for  the  construction 
of  a  reinforced  concrete  bridge  near  the  West 
Lafayette  Pumping  Station,  on  the  Riverside 
and  Battle  Ground  road.  G.  W.  Baxter  is 
County  Auditor. 

Commissioners  of  Allen  County,  Fort 
Wayne,  Ind.,  are  taking  steps  toward  the  con- 
struction of  a  new  bridge  in  Marion  Town- 
ship. 

Iowa. 

®The  Des  Moines  County  Court  at  Bur- 
lington, la.,  has  awarded  the  contracts  for  the 
construction  of  10  new  bridges  and  for  re- 
pairing six  old  structures,  to  the  Standard 
Bridge  Co.,  Omaha,  Nebr.  The  new  bridges 
to  be  built  are  located  as  follows:  One  mile 
north  of  Graham,  near  William  Cramer's ; 
one  near  Sam  Wahlford's;  one  about  1% 
miles  northeast  of  Barnard;  one  near  A.  Hird- 
isty's  in  Polk  Township ;  one  in  Hughes 
Township,  near  Paul  Saxton's;  one  in  Inde- 
pendence Township,  near  C.  E.  Lawler's ;  one 
in  Atchison  Township,  near  Helmer  Pence's; 
one  three  miles  north  of  Clearmont,  near  Jess 
Shierbon's;  one  near  Sam  Williams'  farm  in 
Nodaway  Township,  and  another  in  Noda- 
way Township,  on  the  north  and  south  road, 
south  of  Burlington  Junction,  near  the  Min- 
eral Springs.  The  six  bridges  to  be  repaired 
are  over  the  102  River,  the  Platte  River, 
Nodaway  River  and  a  few  creeks. 

®The  Crowley-Salisbury  Construction  Co., 
Davenport,  la.,  has  been  awarded  the  con- 
tract for  the  construction  of  all  bridges  on 
the  Northwestern  Cutoff  connecting  the  Mil- 
waukee Division  with  the  Omaha  Division, 
located  25  miles  out  of  Chicago.  The  work 
consists  of  double  track  construction,  high- 
way crossings,  either  overhead  or  subways. 
Total  amount  of  the  contract  is  estimated  as 
being  from  $100,000  to  $125,000,  construction 
to  be  completed  Jan.  1,  1911.  The  J.  H.  Flick 
Construction  Co.,  of  Chicago,  111.,  are  the  gen- 
eral contractors. 

®The  contract  for  the  construction  of  anew 
wagon  bridge  at  Waterloo,  la.,  has  been  award- 
ed by  the  City  Council  to  the  Miller-Hey  Con- 
struction Co.,  at  $8,880.  The  structure  will 
be  located  between  San  Souci  and  Electric 
Parks.  Black  Hawk  Construction  Co.  bid 
$9,600  for  the  work. 

Board  of  County  Commissioners,  Dubuque, 
la.,  recently  inspected  the  damage  done  to 
bridges  in  the  vicinity  of  Dyersville  by  the 
floods,  with  a  view  of  repairing  the  structures. 
Among  the  bridges  wrecked  by  the  high  water 
was  the  Christopher  bridge,  a  few  miles  north 
of  Dyersville. 

Kansas. 

•J«Bids  will  be  received  until  noon,  Sept.  16, 
at  the  office  of  the  County  Clerk  in  the  Court 
House  at  Emporia,  Kan.,  for  the  construction 
of  the  following  bridges  to  be  built  in  Emporia 
Township,  Lyon  County.  Evan  Jones  bridge : 
Reinforced  concrete  top,  22.5  ft.  span,  18-ft. 
roadway  and  stone  abutments.  Estimated 
quantities,  30.3  cu.  yds.  reinforced  concrete, 
and  3,563  lbs.  steel  in  top  and  36.8  cu.  yds. 
of  stone  in  abutments.  Excavation  will  be  in 
silt ;  foundations  are  to  be  carried  3.5  ft.  be- 
low bed  of  stream  and  may  have  to  be  sup- 
ported on  round  piles.  Building  stone  for  the 
abutments  is  at  the  bridge  site.    Gravel  can  be 


had  in  river  4  miles  distant;  cost  delivered  at 
bridge  site  about  $1.80  per  cu.  yd.  Nearest 
railroad  station,  Emporia,  3  miles.  Cappock 
bridge:  Reinforced  concrete  top,  18-ft.  span, 
20-ft.  roadway,  and  stone  abutments.  Esti- 
mated quantities,  26.8  cu.  yds.  reinforced  con- 
crete and  2,430  lbs.  steel  in  top  and  31.2  cu. 
yds.  stone  masonry  in  abutments.  Excavation 
will  be  in  clay;  foundations  are  to  be  car- 
ried 3.0  ft.  below  bed  of  stream.  Building 
stone  for  the  abutments  is  at  the  bridge  site. 
Gravel  can  be  had  in  river  4  miles  distant; 
cost  delivered  at  bridge  site,  about  $1.75  per 
cu.  yd.  Nearest  railroad  station,  Emporia, 
]%  miles.  Plans  and  specifications  are  on 
file  with  the  Township  Clerk  and  copies  of 
the  same  may  be  had  by  mailing  $1.00  to  the 
State  Engineer,  Manhattan,  Kan. 

®The  contract  for  the  construction  of  a 
CO-ft.  ireinforcgd  concrete  bridge  in  Rush 
County,  Kan.,  was  let  to  the  Canton  Bridge 
Co.,  515  New  York  Life  Bldg.,  Kansas  City, 
Mo.,  at  $2,150.  Bids  received  for  the  work 
Aug.  28,  as  follows :  Massillon  Bridge  & 
Steel  Co.,  $2,890;  Neely  Bros.,  $2,750;  Can- 
ton Bridge  Co.,  $2,695,  were  rejected.  M.  M. 
Wilson  is  County  Clerk. 

©Commissioners  of  Wyandotte  County  at 
Kansas  City,  Kan.,  awarded  the  contract  for 
the  construction  of  a  concrete  bridge  on  the 
Sechrest-Davenport  road  to  Mulholland  & 
Co.,  at  $2,300,  and  a  stone  bridge  on  the  same 
road  to  Forester  &  Co.,  at  $2,400. 

The  Board  of  Public  Works  has  ordered 
the  old  15th  St.  bridge  over  the  Blue  River, 
Kansas  City,  Mo.,  removed  to  50th  St.,  to 
replace  the  present  structure.  A  new  bridge 
will  be  built  at  15th  St.  A  petition  was  pre- 
sented to  the  Board  asking  for  the  construc- 
tion of  a  tunnel  under  the  Missouri  Pacific 
and  St.  Louis  &  San  Francisco  tracks.  The 
cost  of  such  an  improvement  will  be  investi- 
gated. 

The  Commissioners  of  Ford  County  at 
Dodge  City,  Kan.,  have  ordered  the  construc- 
tion of  three  reinforced  concrete  bridges  on 
the  new  Santa  Fe  trail  in  that  county  between 
Spearville  and  Wright. 

Louisiana. 

At  a  meeting  held  Aug.  23,  by  residents  of 
St.  Tammany,  $.500,000  was  pledged  for  the 
construction  of  the  St.  Tammany-Orleans 
bridge.  A  resolution  was  passed  to  make  the 
bridge  part  of  the  belt  line.  W.  H.  Kerr, 
Pres.,  Mercantile  Club,  New  Orleans,  La.,  is 
interested. 

Massachusetts. 

•£«Bids  will  be  received  until  5  p.  m.,  Sept. 
25,  by  Board  of  Street  Commissioners,  Fitch- 
burg,  Mass.,  for  the  construction  of  a  viaduct 
on  Fifth  St.  A  certified  check  payable  to  the 
city  for  $5,000.  Plans  may  be  seen  and  speci- 
fications and  forms  of  proposals  obtained  at 
the  office  of  Timothy  J.  Sheehan,  City  Engi- 
neer, Fitchburg,  Mass.,  and  at  the  office  of 
James  H.  Fuertes,  Consulting  Engineer,  140 
Nassau  St.,  New  York  City,  upon  making  a 
deposit  of  $25. 

It  is  reported  that  the  Board  of  Aldermen, 
Newton,  Mass.,  has  taken  action  toward 
widening  the  bridge  over  the  Charles  River 
between  Newton  and  Weston. 

Michigan. 

The  following  bids  were  received  by  the 
Park  Commissioner,  Detroit,  Mich.,  for  the 
repair  of  the  Lafayette  Blvd.  bridge  at  12th 
St.:  Whitehead  &  Kales  Iron  Works.  $4,283 
Bridge  &  Steel  Works,  $4,470.  Both  bids  were 
referred  to  the  Committee  on  Ways  and 
Means  for  consideration. 

The  followings  bids  were  received  by  the 
Board  of  Public  Works,  Grand  Rapids,  Mich., 
Aug.  24,  for  the  construction  of  the  reinforced 
concrete  bridge  at  Leonard  St. :  Hackedorne 
Construction  Co.,  Indianapolis,  Ind.,  $77,777; 
Gentz  Bros.,  $97,000;  Boice  Smith  &  Nordella, 
$89,185;  G.  W.  Bunker  Co.,  $91,626;  J.  P. 
Rusche,  $87,900;  A.  C.  Sickle,  $82,900;  Albert 
Frank,  $82,482. 

Plans  of  the  D.  U-  R.  for  the  construction 
of  a  bridge  across  Thread  Creek  in  the 
South  End  of  Flint,   Mich.,  were  approved 
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by  the  Council  and  construction  work  will 
be  started  immediately. 

Minnesota. 

®The  contract  for  the  construction  of  a 
steel  bridge  across  Lost  River,  between  the 
towns  of  Emardville  and  Games,  Minn.,  has 
been  let  to  the  Great  Northern  Bridge  Co., 
Minneapolis,  Minn.,  at  $2,940.  The  structure 
will  consist  of  a  60-ft.  span  bridge  completed 
with  concrete  embankment  and  wings  with 
plank  floor  and  steel  piles. 

Plans  are  practically  completed  for  the  con- 
struction of  the  Camden  Place  bridge  in  Min- 
neapolis, Minn.,  and  the  cost  of  the  structure 
is  estimated  at  approximately  $185,000.  The 
plans  call  for  four  spans  of  the  ordinary  truss 
type,  each  span  160  ft.  wide.  This  will  make 
the  bridge  proper  640  ft.  long.  To  this  must 
be  added  a  trestle  700  ft.  long,  over  the  Soo 
Railway  tracks  and  the  park  between  the 
tracks  and  the  river.  To  give  a  20-ft.  head- 
room it  will  be  necessary  to  raise  the  trestle 
about  8  ft.,  and  this  will  compel  an  extensive 
fill  to  give  an  approach  from  Washington 
Ave.  N. 

Mississippi. 

In  accordance  with  instructions  of  the 
Municipal  Boards  of  Meridian,  Miss.,  City  En- 
gineer W.  G.  Wetmore  prepared  plans  for  the 
proposed  viaduct  or  subway  railroad  crossing 
and  submitted  same  at  the  meeting  Aug.  25. 
The  plans  propose  a  subway  on  Twenty-sec- 
ond avenue  and  for  a  viaduct  over  the  tracks 
at  Twenty-sixth  Ave.  The  cost  of  construction 
it  is  estimated  will  be  in  the  neighborhood  of 
$1,000,000. 

Montana. 

®Contracts  have  been  let  by  the  Commis- 
sioners of  Musselshell  County,  Roundup, 
Mont.,  for  the  erection  of  one  150-ft.  span, 
two  130-ft.  spans  and  one  120-ft.  span  and  one 
100-ft.  span  steel  bridges  across  the  Mussel- 
shell River,  also  one  50-ft.  span,  five  40-ft. 
spans  and  one  30-ft.  span  steel  bridges  in  vari- 
ous parts  of  the  county  to  the  Security  Bridge 
Co.,  Minneapolis,  Minn.  Bids  were  opened 
Aug.  30.    E.  J.  Parkinson  is  Engineer. 

Nebraska. 

®The  Board  of  Otoe  County  Commissioners 
at  Nebraska  City,  Nebr.,  awarded  the  con- 
tract for  the  construction  of  two  cement 
bridges,  one  on  South  Ninth  and  the  other 
on  South  Eleventh  St.,  to  the  Wilson  Rein- 
forced Concrete  Co.,  Nebraska  City,  Nebr.,  at 
$9,635.  The  bridge  on  Ninth  St.  will  be  50  ft. 
in  the  clear  and  be  a  single  driveway.  The 
Eleventh  St.  bridge  will  be  60  ft.  long  and  a 
double  driveway.  Both  will  have  sidewalks 
on  the  side  of  the  bridges. 

New  York. 

•J*Bids  will  be  received  until  Sept.  12,  by 
Town  Board,  Southampton,  Long  Island, 
New  York,  for  the  construction  of  a  bridge 
over  Quantuck  Canal.  G.  E.  Bishop,  West 
Hampton  Beach,  is  a  member  of  the  Special 
Committee. 

®Board  of  Public  Works,  Niagara  Falls, 
N.  Y.,  has  awarded  the  contract  for  the  con- 
struction of  the  new  cement  bridge  over  Gill 
Creek  at  Pine  Ave.,  to  Martin  &  O'Leary, 
Niagara  Falls,  at  their  bid  of  $4,742.  Other 
Lids  received  for  the  work  were:  Read-Cod- 
dington  Engineering  Co.,  $4,982;  H.  P.  Bur- 
gard  Co.,  Buffalo,  N.  Y.(  $5,145;  J.  F.  Mc- 
Kinney,  $5,528.  The  work,  by  terms  of  con- 
tract, will  be  completed  by  Nov.  1. 

F.  W.  Sayles,  City  Engineer,  Watcrtown, 
N.  Y.,  is  busy  collecting  data  relative  to  the 
construction  of  the  proposed  bridge  over  the 
Black  River.  The  Commission,  mentioned  in 
our  last  issue,  of  which  C.  E.  Buchholz  is 
f  hairman,  has  in  pectcd  live  proposed  silos 
for  the  structure. 

Ohio. 

•J«P,ids  will  1m-  received  nnlil  10  a.  in.,  Sept. 
8,  by  A.  E.  Sinks,  County  Auditor,  Troy,  ()., 
for  the  furnishing  of  the  necessary  labor  and 
material  for  the  construction  of  the  sub- 
structure of  a  bridge  over  the  Miami  River 
at  Adams  St.,  Troy.    Said  sub-structure  to 
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consist  of  one  abutment  and  two  piers  accord- 
ing to  plans  and  specifications  on  file  in  the 
County  Auditor's  office.  Also  for  furnishing 
the  material  and  performing  the  labor  neces- 
sary for  a  steel  plate  girder  over  the  Miami 
River  at  Adams  St.,  Troy,  Ohio,  consisting 
of  2  spans  of  60  ft.  each  in  the  clear  and 
65  ft.  extreme  length,  and  2  spans  of  70  ft.  in 
the  clear  and  75  ft.  extreme  length,  paved 
with  creodone  blocks,  with  20  or  24-ft.  road- 
way in  the  clear,  150  lbs.  live  load  capacity, 
and  sidewalks  6  ft.  in  the  clear  on  each  side, 
80  lbs.  live  load  capacity  paved  with  cement. 
And  sealed  bids  will  be  received  at  the  same 
time  and  place  for  reinforced  steel  concrete 
construction  for  said  bridge  over  the  Miami 
River  at  Adams  St.,  Troy,  O.,  said  concrete 
construction  to  consist  of  4  spans  of  65  ft. 
each,  in  the  clear,  or  2  spans  of  80  ft.  each 
in  the  clear,  and  1  span  of  100  ft.  in 
the  clear,  with  20  or  24  ft.  roadway  in  the 
clear,  with  macadam  roadway  and  necessary 
water  proofing,  150  lbs.  live  load  capacity  and 
sidewalks  6  ft.  wide  in  the  clear  on  each  side, 
80  lbs.  live  load  capacity. 

®Board  of  Seneca  County  Commissioners, 
Tiffin,  O.,  has  awarded  the  contract  for  the 
construction  of  superstructure  of  the  Baker 
bridge  over  Honey  Creek,  in  Eden  Township, 
to  Wyncoop-McGormle  Co.,  at  $2,018.  J.  Len- 
nartz  is  County  Auditor.  Bids  for  the  work 
were  opened  Aug.  26. 

A  meeting  was  recently  held  by  City  Offi- 
cials of  Massillon,  O.,  and  the  Board  of  Trade 
to  consider  plans  proposed  for  the  new  lift 
bridge  over  the  canal  at  Main  St.  in  that  city 
Plans  for  the  structure  have  been  submitted 
by  the  Strauss-Trunnion  Bascule  Bridge  Co., 
Chicago,  111.  and  the  Scherzer  Rolling  Lift 
Bridge  Co.  Chicago.  It  is  estimated  that  the 
work  will  require  an  expenditure  of  not  more 
than  $14,000. 

Bids  will  be  asked  shortly  by  Service  Di- 
rector Sundmaker,  Cincinnati,  O.,  for  the 
construction  of  the  Ludlow  Ave.  viaduct  to 
eliminate  the  grade  crossing  of  the  B.  &  O. 
The  bids  will  include  proposals  for  the 
structure  as  a  whole  and  for  three  divisions 
of  the  work,  namely,  the  substructure,  the  su- 
perstructure and  the  paving  and  roadways. 
This  will  be  the  first  viaduct  to  be  erected 
out  of  the  crossing-abolition  bond  issue  of 
last  fall. 

It  is  reported  that  the  Baltimore  &  Ohio  and 
the  Cincinnati,  Hamilton  &  Dayton  Railroads 
will  not  construct  the  proposed  bridge  at  Iron- 
ton,  O.,  but  will  cross  the  river  at  Hunting- 
ton. Engineers  of  the  companies  are  now 
located  at  Huntington. 

Advices  from  Cleveland,  O.,  state  that  ar- 
rangements have  been  completed  for  the  con- 
struction of  a  bridge  across  Nine  Mile  Creek 
in  Bratenahl.  Plans  for  the  structure,  which 
will,  it  is  estimated,  cost  $8,000,  have  been 
held  up  on  account  of  objections  from  prop- 
erty owners. 

In  accordance  with  a  resolution  passed  by 
the  City  Council  of  Piqua,  O.,  the  Mayor 
filed  with  the  County  Commissioners  at  Troy, 
O.,  a  petition  asking  for  the  construction  of 
a  bridge  over  the  Hyraulic  canal  at  the  south 
end  of  Downing  St. 

Oklahoma. 

At  the  meeting  of  the  Comanche  County 
Commissioners,  at  Lawton,  Okla.,  Sept.  1,  a 
committee  of  business  men  of  the  county  and 
Lawton  requested  the  construction  of  13  new 
bridges  in  various  parts  of  the  county.  Ce- 
ment was  mentioned  for  the  material  to  be 
used. 

Pennsylvania. 

•J»l'>ids  will  be  received  until  Sept.  12,  by 
Water  Committee,  Lancaster,  I  "a.,  t  or  the 
erection  of  a  3-span  steel  truss  bridge. 

'•d'.oard  nf  Pucks  Cnunt>  Commissioners, 
Doylestown,    Pa.,    has   awarded    the  contract 

for  the  construction  of  a  120  ft  reinforced 

concrete  arch  bridge  over  Cook's  (  reek  in 
Springfield  Township  to  the  Kiegelsville  Con 

i Miction  Co.  at  $<i.  >. 

">i  lie  Pennsylvania  \<  H  <  'o  hn  awarded 
the  contract  for  the  construction  of  an  II 
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span  concrete  arch  bridge  over  the  Schuylkill 
River  near  Douglassville,  Pa.,  to  Eyre-Shoe- 
maker Co.,  Philadelphia,  Pa.  The  spans  of 
the  new  structure,  which  will  replace  the  old 
4-span  iron  truss  bridge,  will  be  57  ft.  each 
and  the  cost  of  the  work  is  estimated  at  $90,- 
000. 

®The  contract  for  the  construction  of  the 
Atherton  Ave.  bridge  at  Pittsburg,  Pa.,  has 
been  awarded  to  the  Friday  Contracting  Co., 
Pittsburg,  Pa.,  at  $91,379.  The  structure  will 
be  of  reinforced  concrete  and  will  include 
456,000  lbs.  reinforcing  bars;  7,960  cu.  yds. 
concrete ;  1,700  sq.  yds.  of  asphalt  paving. 
Bids  were  opened  Aug.  4. 

The  Boards  of  Commissioners  of  Susque- 
hanna and  Wayne  Counties  recently  met  with 
the  supervisors  of  Clinton  Township  for  the 
purpose  of  deciding  definitely  upon  the  con- 
struction of  a  bridge  over  the  Lackawanna 
River  between  Forest  City  and  Clinton  con- 
necting the  counties.  Each  county  will  ap- 
propriate $2,500  toward  the  work  and  the 
Erie  Railroad  will  pay  the  balance  of  about 
$10,000.  Montrose,  Pa.,  is  Susquehanna  coun- 
ty seat. 

The  York  County  Commissioners,  York,  Pa., 
have  decided  upon  the  erection  of  a  concrete 
bridge  over  Muddy  Creek  at  Laurel,  between 
the  townships  of  East  Hopewell  and  Chance- 
ford,  to  replace  the  old  structure  washed 
away  by  high  water.  The  new  bridge  will 
have  a  38-ft.  span. 

Arrangements  have  been  made  by  Commis- 
sioners of  York  and  Cumberland  Counties  for 
the  construction  of  a  bridge  over  the  Yellow 
Breeches  Creek  at  New  Cumberland.  The 
structure  will  have  two  52%-ft.  spans  with 
16-ft.  roadway.  York,  Pa.,  is  York  County 
seat. 

The  State  Water  Supply  Commission,  Har- 
risburg,  Pa.,  has  approved  the  application  of 
the  Pennsylvania  R.  R.  for  permission  to  con- 
struct a  16-span  double  track  steel  bridge  over 
the  West  Branch  at  Montgomery,  Pa.  The 
structure  will  be  supported  by  concrete  piers, 
and  work  will  be  started  at  once.  G.  R. 
Sinnickson,  Williamsport,  Pa.,  is  Division  En- 
gineer and  H.  R.  Leonard.  Philadelphia,  Pa., 
is  Engineer  Bridges  and  Buildings. 

Tennessee. 

®Advices  from  Huntington,  Tenn.,  state 
that  the  Commissioners  have  let  the  contract 
for  the  construction  of  a  steel  bridge  over 
Beaver  Creek  on  the  Lexington  road,  in  Car- 
roll County,  to  the  Nashville  Bridge  Co., 
Nashville,  Tenn.,  at  $3,400. 

Texas. 

•J*Bids  will  be  received  until  noon,  Sept.  11, 
by  Brazoria  County  Commissioners'  Court, 
Angelton,  Texas,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  com- 
plete, ready  for  use,  one  wooden  drawbridge 
across  San  Bernard  River  at  Hinkle's  Ferry 
in  Brazoria  County.  J.  W.  Munson  is  County 
Judge  and  J.  L.  Chambers,  Angelton,  Texas, 
is  Engineer. 

©Commissioners'  Court  of  Washington 
County,  according  to  advices  from  Brenham, 
Texas,  have  awarded  the  contract  for  the 
construction  of  a  60-ft. bridge  over  New  Years 
Creek,  on  the  Brenham  and  Hoddcville  road, 
to  F.  H.  Alsbury. 

Residents  of  Chestnut  St.,  Waco,  Texas, 
have  petitioned  the  Board  of  Municipal  Com- 
missioners to  reconsider  the  Board's  action 
in  accepting  an  offer  of  the  Santa  Fe  Ry.  Co. 
to  build  a  viaduct  over  the  tracks  at  Chest- 
nut St. 

Utah. 

City  Council  of  Salt  Lake  City.  Utah,  has 
lussol  tin-  Iu.\v  viaduct  ordinance,  practically 
.issurinc;  the  construction  of  two  viaducts,  one 
it  Pit'th  South  and  another  at  Seventh  South, 
the  first  structure  to  he  built  immediately.  The 
ordinance  must  go  to  the  Rio  Grande  Rail- 
road Company  for  acceptance,  and  the  com- 
pany has  (i0  days  within  which  to  accept  the 
measure  and  tile  its  plans  and  specifications 
with  the  city  for  the  first  \iaduct.  (i  F  Mc- 
( lonagle  is  i  it y  Kngineer. 
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Virginia. 

•J«Bids  will  be  received  until  noon,  Sept.  6, 
by  Circuit  Court,  Appomattox,  Va.,  for  the 
construction  of  an  86-ft.  steel  bridge  over 
Rock  Island  Creek  and  60-ft.  steel  bridge  over 
Bent  Creek  in  Appomattox  County.  P.  St. 
J.  Wilson,  Richmond,  Va.,  is  State  Highway 
Engineer. 

®The  Missouri  Pacific  Ry.  Co.,  according  to 
advices  from  Roanoke,  Va.,  has  awarded  the 
contract  for  the  furnishing  of  2,500  tons  of 
bridge  material,  including  several  draw- 
bridges, to  the  Virginia  Bridge  &  Iron  Co. 
The  contract  amounts  to  about  $75,000. 
Washington. 

The  following  bids  were  received  by  the 
Board  King  County  Commissioners,  Seattle, 
Wash.,  Aug.  22,  for  the  construction  of  the 
proposed  steel  bridge  at  Kent,  Wash.:  Puget 
Sound  Bridge  &  Dredging  Co.,  $3,855 ;  Hofius 
Steel  &  Equipment  Co.,  $4,300;  Portland 
Bridge  &  Iron  Co.,  $4,154;  Moran  Company, 
$4,680 ;  International  Contract  Company,  $5,- 
995 ;  Central  States  Bridge  Company,  $3,995. 

West  Virginia. 

•J«Bids  will  be  received  until  noon,  Sept.  11, 
by  Nicholas  County  Court,  P.  N.  Wiseman, 
Clerk,  Summersville,  W.  Va.,  for  the  con- 
struction of  the  steel  superstructure  and  sub- 


structure of  a  bridge  over  Cherry  River  at 
Fenwick.  The  structures  will  consist  of  one 
135-ft.  span  14  ft.  wide  and  the  substructure 
will  be  of  stone  and  concrete. 

Wisconsin. 

•J«Bids  will  be  received  until  noon,  Sept.  6, 
by  County  Clerk,  Superior.  Wis.,  for  the  fol- 
lowing work:  Covering  sand  hill  north  of 
Brule,  between  sections  35  and  36-47-10  with 
clay  and  gravel,  putting  in  a  wooden  bridge 
at  Waino  and  for  putting  in  a  culvert  be- 
tween sections  1  and  2-48-10.  Seperate  bids 
will  be  received  on  each  of  above  jobs.  Ac- 
cording to  plans  and  specifications  on  file  with 
the  County  Clerk.  Printed  form  of  contract 
and  bid  may  be  had  of  the  County  Clerk,  or 
at  Ed  Gary's,  Town  Clerk  of  Brule.  C.  J. 
Morisset  is  Commissioner  of  Highways. 
,  *f»Bids  will  be  received  until  2  p.  m.,  Sept. 
6,  by  J.  A.  Davitz,  Town  Clerk,  Franklin, 
Wis.,  for  the  construction  of  two  bridges,  one 
steel  bridge  with  concrete  floor  and  one  rein- 
forced concrete  bridge  in  accordance  with 
plans  and  specifications  on  file  with  the  Town 
Clerk  in  the  town  of  Franklin,  Wis. 

®The  Board  of  Public  Works,  Milwaukee, 
Wis.,  has  awarded  the  contract  for  the  con- 
struction of  the  new  bridge  over  the  Kin- 
nickinnic  River  at  Fourth  Ave.  to  the  Czarap- 


ata  Construction  Co..  at  $9,995.  Work  will 
be  started  on  the  structure  immediately. 

Louis  Arnold,  Alderman  of  the  17th  Ward, 
is  advocating  the  construction  of  a  viaduct 
over  the  North-Western  tracks  connecting 
Manitoba  St.  and  Rusk  Ave.  The  structure, 
as  proposed,  will  be  200  ft.  long  and  will  con- 
nect Humboldt  and  South  Shore  Parks,  Mil- 
waukee, Wis. 

No  bids  were  received  by  the  Common 
Council,  Edgerton,  Wis.,  for  the  construction 
of  the  proposed  reinforced  concrete  arch 
bridge  over  Saunders  Creek,  at  the  meeting 
Aug.  22. 

The  State  Railroad  Commission,  as  the  re- 
sult of  a  recent  inspection  of  the  Rose  St. 
viaduct  at  La  Crosse,  has  instructed  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railroad  and  the 
Street  Car  Co.  that  the  present  structure  is 
unsafe  for  traffic  and  a  new  bridge  will  have 
to  be  built. 

Canada. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  arch  of  135-ft.  span  and 
340-ft.  of  concrete  viaduct  approach  on  the 
Middle  road  between  the  town  of  Oakville 
and  the  Township  of  Trafalgar  has  been 
awarded  to  Rutherford  &  Patton.  St.  Cather- 
ines, Out.,  at  $22,724.  William  Panton  is 
County  Clerk,  Milton,  Ont. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

The  Commissioners  of  Drainage  District 
No.  9  of  Mississippi  County,  Arkansas,  will 
probably  let  contracts  in  about  90  days  for  a 
drainage  system  for  the  improvement  of  200,- 
000  acres  of  land.  The  work  will  cost  about 
$1,200,000.  The  excavation  work  is  divided 
into  16  parts,  each  part  of  which  will  be  of- 
fered separately  to  bidders.  The  Morgan  En- 
gineering Co.,  610  Goodwyn  Institute  Bldg., 
Memphis,  Term.,  is  Engineer  for  the  district. 

California. 

®The  Trustees  of  Reclamation  District  No. 
1001,  Yuba  City,  have  awarded  a  contract 
amounting  to  $111,000  for  the  construction  of 
levees  to  the  Natomas  Consolidated  Co.  The 
average  unit  price  was  14  cts  per  cu.  yd.  The 
work  includes  the  construction  of  more  than 
17  miles  of  levee.  One  section  will  be  from 
the  south  side  of  the  Bear  River  to  the  foot- 
hills, a  distance  of  10  miles,  starting  at  the 
Western  Pacific  grades.  Another  section  will 
be  7  miles  in  the  section  formed  by  Yankee 
slough,  which  takes  the  water  which  over- 
flows from  the  Bear  River. 

A.  L.  Collins,  Willow,  Cal.,  has  filed  on 
1,000  cu.  ft.  of  the  waters  of  Thomas,  Red 
Bank  and  Elder  Creeks,  presumably  for  irri- 
gation purposes. 

Colorado. 

®Bids  were  opened  Aug.  20,  by  A.  M. 
Browning,  engineer,  Norwood,  Colo.,  for  ad- 
ding about  57,000  cu.  yds.  of  earth  to  a  15  ft. 
dam.  The  contract  was  awarded  to  Loftus  & 
Skidmore,  Farmington,  N.  Mex.,  at  2IV2  cents 
per  cu.  vd. 

Florida. 

4»Bids  will  be  received  until  noon,  Sept.  20, 
by  the  Florida  Coast  Line  Canal  and  Trans- 
portation Co.,  St.  Augustine,  Fla.,  for  the 
completion  of  the  canal  from  Matanzas  Inlet 
to  Halifax  River,  in  the  State  of  Florida,  a 
distance  of  about  20  miles,  and  requiring  the 
excavation  of  approximately  1,200,000  cu.  yds. 
of  earth.  Contractor  will  be  required  to  fur- 
nish all  the  plant  required  to  excavate  a  canal 
50  ft.  wide  at  bottom  and  five  feet  deep  at  low 
water  and  dispose  of  the  material  excavated, 
which  can  be  placed  on  the  bank  on  either  side 
if  desired.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  Canal  Company  at 
St.  Augustine  and  at  Room  29,  19  Pearl'  St., 
Boston,  Mass.    A  certified  check  for  $2,000 


payable  to  the  Canal  Company  must  accom- 
pany each  bid  to  guarantee  the  execution  of 
the  proper  contract  and  bond  if  the  bid  is 
accepted.  By  George  F.  Miles,  Vice-Presi- 
dent ;  A.  H.  Sawyer,  Treasurer,  St.  Augustine, 
Florida. 

Illinois. 

The  Board  of  Supervisors  of  the  Wyaconda 
Drainage  District  No.  1  has  employed  W.  B. 
Hazen,  Civil  Engineer,  St.  Joseph,  Mo.,  to 
make  topographical  survey  and  plans  for  re- 
claiming the  lands  of  the  district. 

Indiana. 

®The  Summitville  Drain  Tile  Co.,  Summit- 
ville,  Ind.,  has  been  awarded  the  contract  at 
$1,068  for  constructing  the  2-mile  Chas.  Weeks 
drain.  Bids  were  opened  Aug.  26  by  C.  E. 
Byrket,  Drain  Commissioner,  New  Castle,  Ind. 

Minnesota. 

•J*Bids  will  be  received  until  2  p.  m.,  Sept. 
18,  by  Edgar  Weaver,  County  Auditor,  Man- 
kato,  Minn.,  for  Ditch  No.  26,  from  5  to  8 
miles  from  Lake  Crystal.  The  work  will  in- 
clude 37,685  cu.  yds.  of  open  work,  2,050  ft. 
6  in.  tile,  6,300  ft.  8  in.  tile,  4,255  ft.  10  in. 
tile,  3,200  ft.  12  in.  tile. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
21,  by  A.  H.  Fasel,  County  Auditor,  Thief 
River  Falls,  Minn.,  for  the  construction  of 
Ditch  No.  55,  including  approximately  66,079 
cu.  yds.  of  earth  excavation;  also  for  the 
construction  of  Ditch  No.  53,  including  ap- 
proximately 54,303  cu.  yds.  of  excavation. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
15,  by  John  Feig,  County  Auditor,  Willmar, 
Minn.,  for  the  construction  of  Judicial  Ditch 
No.  6,  including  approximately  83,145  cu.  yds. 
of  excavation  and  27,300  ft.  of  6  to  1  4-in. 
tile.  The  cost  of  the  work  is  estimated  at 
$14,987. 

•f*Bids  will  be  received  until  1  p.  m.,  Sept. 
12,  by  H.  P.  Edwards,  County  Auditor,  Fair- 
mont. Minn.,  for  the  construction  of  Judicial 
Ditch  No.  17.  The  cost  of  the  work  is  esti- 
mated at  $243,000^ 

®Grampmann  tiros.,  Glencoe,  Minn.,  have 
been  awarded  the  contract  for  constructing 
County  Ditch  No.  9,  in  Becker  County.  Minn. 
Bids  were  opened  Aug.  30  by  A.  C.  Knudson, 
County  Auditor,  Detroit,  Minn.  The  work 
includes  about  46,500  cu.  yds.  of  excavation. 
The  contract  price  was  $4,300. 

®J.  F.  Krafne  and  Ed  C.  Eckstrom,  Cokato, 
Minn.,    have   been    awarded   the   contract  at 


$1,665  for  constructing  Ditch  No.  15,  bids  for 
which  were  opened  Aug.  28  at  Buffalo,  Minn. 
The  ditch  includes  9,136  cu.  yds.  of  excava- 
tion. 

John  Albright  of  Glencoe.  Minn.,  submitted 
the  lowest  bid  Sept.  1  to  the  Board  of  Park 
Commissioners,  J.  A.  Ridgeway,  Secy.,  Minne- 
apolis, Minn,  for  dredging  in  Cedar  Lake  and 
for  filling  low  lands  and  boulevards  adjacent. 
The  work  will  include  approximately  200,000 
cu.  yds  of  excavation.  The  bid  was  $.12% 
per  yd. 

Memphis,  Tenn.,  and  Vicinity. 

(Regular  Correspondence.) 
•J»Tlie  following  advertisement  tor  'levee 
work  has  just  been  announced  by  Chief  Engi- 
neer W.  I.  Shackelford  of  the  Board  of  Mis- 
sissippi Levee  Commissioners,  with  headquar- 
ters at  Greenville,  Miss.,  and  to  be  let  at  that 
place  on  Oct.  2 :  Above  Greenville — Sta.  2785 
to  2913  Content  Enlargement  approximately 
177,000  cubic  yards.  From  Sta.  2785  to  2853 
contractors  are  requested  to  bid  on  both  land- 
side  and  riverside.  From  Sta.  2853  to  2913 
will  be  all  riverside  borrow.  Below  Green- 
ville*— 

Stations.  Yards. 
670  to  720  Lake  Lee  Enlargement  Sec.  1 .  .  55,000 
720  to  770  Lake  Lee  Enlargement  Sec.  2..  70,000 
770  to  820  Lake  Lee  Enlargement  Sec.  3..  79.000 
820  to  870  Lake  Lee  Enlargement  Sec.  4..  93,000 
870  to  920  Lake  Lee  Enlargement  Sec.  3..  90,000 

Sta.  775  to  770  and  Sta.  770  to  773  will  be 
landside  borrow;  all  the  rest  will  be 
riverside  borrow.  Following  is  valuable  in- 
formation pertaining  to  the  work.  Content 
work  can  be  reached  from  Benoit  most  con- 
veniently. Lake  Lee  work  ends  about  one 
mile  above  Wayside,  but  can  be  reached  by 
team  from  Greenville  most  conveniently.  All 
work  will  have  an  eight  foot  crown  with  one 
foot  net  topping.  Contractors  are  requested 
to  include  in  their  bid  slashing  one  hundred 
feet  wide  on  landside,  as  well  as  riverside.  No 
bid  will  be  considered  unless  accompanied  by 
a  forfeit  of  3  per  cent,  and  if  accepted,  good 
and  sufficient  security  will  be  required  for  the 
proper  execution  of  the  work.  Maps,  profile 
and  specification  can  be  obtained  at  the 
office  of  the  Chief  Engineer,  Greenville,  Mis*. 
The  right  to  accept  or  reject  any  or  all  bids, 
or  any  part  thereof,  is  reserved.  Time  of 
completion  will  be  Dec.  20,  1912. 

The  above  announcement  of  the  work  to  be 
done  by  Greenville  Levee  Board  will  be  as 
pleasant  news  to  the  levee  boys  as  it  will  be  a 


•fc  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


44 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  10. 


'surprise  to  them.  Many  had  thought  that  the 
Greenville  Board  would  not  award  any  fur- 
ther contracts  this  year  on  account  of  having 
let  such  large  ones  during  the  early  part  of 
the  season.  There  will  be  plenty  of  bidders  on 
this  600,000  yds.  of  choice  levee  work,  as  is 
usually  the  case  with  Mr.  Shackelford's  work. 

The  General  Paving  Co.,  of  Hot  Springs, 
Ark.,  which  company  was  recently  awarded 
large  contracts  by  the  City  of  Shreveport,  La., 
purchased  a  plant  from  the  Roach-Manigan 
Paving  Co.,  at  New  Orleans  and  moved  same 
at  once  to  Shrevesport  to  begin  on  their  con- 
tract. The  plant  is  an  up-to-date  Heathering- 
ton  &  Berner  asphalt  equipment. 

Hunter  McDonald,  chief  engineer  of  the  N. 
•C.  &  St.  L.  R.  R.,  was  in  town  last  week 
looking  over  the  ground  where  his  road  is  to 
build  subway  over  its  crossing  at  the  Parkway. 
This  will  be  quite  an  extensive  job,  there 
"being  about  100,000  cu.  yds  to  come  out  of 
the  crossing.  While  Mr.  McDonald  would 
•give  no  definite  date  of  the  letting,  the  Park- 
way officials  who  are  forcing  the  railroad  to 
build  the  subway,  state  that  the  work  must 
begin  at  once.  City  Engineer  Weatherford  is 
also  pushing  the  proposition. 

Thos.  Carroll,  master  mechanic  for  Roach  & 
Stansell.  has  just  returned  from  Chicago, 
•where  he  went  to  inspect  some  new  machinery 
heing  purchased  by  the  latter  firm. 

J.  \Y.  Williams  is  finishing  up  a  new  sub- 
division for  H.  W.  Brennen  and  has  an  idle 
25-team  outfit  which  he  desires  to  put  to  work. 
Williams,  like  so  many  other  of  the  local 
hoys,  is  awaiting  anxiously  the  result  of  the 
city  letting  on  the  oth,  for  it  is  his  intention 
to  suli-contract  some  of  the  work  let. 

Commissioner  of  Streets  Love  has  an- 
nounced his  intention  to  do  a  great  deal  more 
street  work  during  the  year  1912.  He  has  out- 
lined many  streets  which  contain  large  yard- 
age, the  ordinances  on  some  having  already 
been  confirmed  by  the  other  city  commission- 
ers, and  those  lacking  confirmation  will  be 
hurried  through  as  rapidly  as  possible,  so  that 
everything  may  be  in  readiness  for  an  early 
start. 

Assistant  Engineer  Jones  of  the  city  forces 
has  announced  that  Florida  Ave.  has  been 
finished  and  thrown  open  to  the  public.  This 
was  a  hard  street  to  build  and  many  delays 
were  incurred  in  its  construction. 
-  Martin  Jennings  was  in  town  the  other  day 
wearing  his  usual  bright  smile  and  stated  that 
he  was  making  rapid  preparations  to  move  on 
his  new  contracts  near  Vicksburg.  Martin  and 
his  brother  have  a  large  and  beautiful  outfit 
and  are  noted  for  their  ability  to  handle  dirt 
to  good  advantage. 

Word  reaches  Memphis  that  George  Weath- 
ers is  doing  nicely  on  his  L.  &  X.  contract  in 
southeastern  Kentucky.    George  was  in  hopes 


of  being  able  to  move  one  of  his  outfits  to 
some  levee  work  in  this  section  before  now, 
but  an  increase  of  yardage  on  his  railroad 
work  prevented  this. 

Jake  Baxter  is  hard  at  work  on  the  Y.  & 
M.  V.  R.  R.,  doing  bank  work  by  force  account. 
Jake  has  a  well  equipped  outfit  for  this  class 
of  work  and  is  biding  his  time  until  Supt. 
Morris  gets  ready  to  turn  loose  another  juicy 
contract  for  bank  work. 

Ed.  White,  well  known  contractor  from 
New  Orleans,  was  seen  in  town  last  Sunday. 
Ed.  has  some  large  railroad  work  going  on  in 
Texas  and  Arizona  and  is  interested  with  oth- 
er parties  in  extensive  municipal  contracts 
through  the  South.  Ed.  is  a  jolly  sort  with 
a  good  word  for  everyone. 

Jim  and  Lou  McClavey  have  consolidated 
their  two  outfits  into  one,  which  is  known  as 
the  firm  of  McClavey  Brothers,  and  have 
taken  a  Government  contract  at  Marion,  Ark., 
where  they  will  build  100,000  cu.  yds.  of  levee 
work. 

Chief  Engineer  Berry  of  the  Rock  Island 
System  has  just  announced  that  his  road  will 
at  once  build  a  line  from  Camden  to  Mal- 
vern, Ark.  This  is  a  heavy  section  of  the 
country  and  the  yardage  in  the  contract  will 
be  heavy. 

J.  D.  Lynch,  one  of  the  oldest  and  perhaps 
best  known  contractors  on  the  Illinois  Central 
railroad,  passed  through  Memphis  the  other 
day  en  route  to  McComb  City,  Miss.,  where 
he  has  a  large  contract  for  grade  reduction. 
He  is  also  building  the  Champlain,  111.,  yards 
for  the  same  road.  John  is  doing  very  well 
with  both  contracts  and  states  that  his  shovels 
are  turning  out  a  maximum  amount  of  dirt. 

Little  Jimmie  McNamara,  perhaps  one  of 
the  best  steam  shovel  men  in  the  South,  is  in 
charge  of  one  of  John  Lynch's  shovels,  while 
J.  D.  Lynch,  Jr.,  is  handling  the  other.  Jim- 
mie McC.  was  the  man  that  built  the  Etter- 
Lake  View  cut-off  for  the  I.  C.  at  Memphis 
about  five  years  ago.  This  latter  was  one  of 
the  most  difficult  jobs  that  the  I.  C.  has  con- 
tracted for  in  some  time. 

J.  T.  Fergeson,  engineer  in  chief  for  the 
Bank  of  Commerce  &  Trust  Co.,  Memphis, 
will  soon  send  out  invitations  for  the  grading 
of  a  very  large  subdivision  in  the  southeast- 
ern part  of  the  city.  While  all  information 
pertaining  to  same  is  being  kept  confidential 
for  the  time  being,  it  is  pretty  well  known  that 
the  project  is  to  open  the  large  tract  of  land 
near  McClean  and  Harbert  Aves.  If  Mr. 
Fergeson  lets  his  subdivision  work  in  Septem- 
ber and  John  Lancaster,  Chairman  of  the 
Board  of  Directors  of  the  Subway  Commit- 
tee, turns  loose  another  subway  about  the 
same  time,  local  contractors  won't  have  any 
reason  to  complain  of  lack  of  work,  as  they 
have  been  doing  in  the  past.     The  city  of 


Memphis  will  have  let  50,000  yards  of  asphalt 
and  about  100,000  cu.  yds.  of  grading  by  the 
time  this  is  printed,  so  coupled  with  the  oth- 
er work  coming  up,  the  boys  who  work  inside 
Memphis  will  have  all  they  can  handle. 

John  T.  Walsh  has  moved  his  crack  outfit  to 
Marion,  Ark.,  where  he  will  build  about  100,- 
000  cu.  yds.  of  levee  work  for  the  St.  Francis 
Levee  Board.  John  certainly  had  a  hard  time 
getting  his  outfit  moved  from  Bell's,  Tenn. 
His  foreman,  who  had  so  long  worked  for  his 
interests,  went  on  a  spree  at  the  critical  mo- 
ment and  left  the  movement  pretty  much  in 
a  chaotic  state,  while  the  boat  that  was  to 
take  the  camp  from  Memphis  to  destination, 
sank  the  trip  before  the  movement,  and  all  of 
which  caused  Johnnie  Walsh  no  end  of  wor- 
ry. But  after  all  difficulties  have  now  been 
overcome  and  big  yardage  is  predicted  on  the 
new  work. 

List  &  Gifford,  who  were  awarded  the  con- 
tract for  building  the  Iron  Mountain  road 
from  Memphis  to  Marrianna,  Ark.,  are  very 
hard  up  for  teams,  and  they  are  offering  some 
of  the  choicest  work  one  ever  saw  for  top 
notch  prices.  Those  -contractors  who  really 
want  to  land  on  something  good,  should  corre- 
spond with  List  &  Gifford,  whose  headquar- 
ters are  in  Kansas  City.  All  the  work  is 
bringing  about  21  cts.,  which  comes  close  to 
the  grading  price  of  the  general  contractor. 
List  &  Gifford  state  that  they  expect  to  make 
their  profit  on  the  steam  shovel  work,  and  are 
very  anxious  to  dispose  of  the  grading  to  re- 
sponsible outfits.    This  contract  is  a  rush  job. 

E.  I.  Rodgers,  I.  C.  engineer,  who  has  been 
doing  some  special  work  in  the  Chicago  office 
of  the  latter  road,  has  been  recently  changed 
to  New  Orleans,  where  he  will  have  charge  of 
various  grade  reductions  being  made  on  the 
Louisiana  division.  E.  I.  has  also  been  placed 
in  charge  of  the  work  being  done  by  John 
Lynch  at  McComb.  Miss.,  but  as  he  has  often 
remarked,  they  can't  give  him  too  much  terri- 
tory, which  latter  fact  Chief  Engineer  Bald- 
win discovered  some  time  ago,  when  he  placed 
E.  I.  in  charge  of  all  the  construction  work 
being  done  by  the  I.  C.  R.  R.  in  the  Missis- 
sippi Delta.  E.  I.  hits  the  ball,  and  it  might 
be  remarked  that  he  makes  those  under  him 
hit  it  also. 

Capt.  J.  A.  Woodruff  of  the  Vicksburg  Gov- 
ernment office  is  enjoying  a  short  vacation 
before  starting  the  large  levee  jobs  recently 
awarded  by  his  division.  Capt.  Woodruff  is 
one  of  the  younger  army  engineers  who  have 
made  good  on  levee  work  when  the  same  to 
them  was  an  entirely  new  field. 

Texas. 

Location  work  is  underway  for  65  miles  of 
open  ditches  for  the  Gulf  Coast  Drainage  Dis- 
trict. Theo.  A.  Polansky,  Alvin,  Tex.,  is  as- 
sistant engineer  for  part  of  the  district. 


WAT  E  R-WORKS 


California. 

©Griffith  &  Co.,  Oakdale,  Cal..  have  been 
awarded  the  contract  at  $2,550  for  the  con- 
struction of  the  municipal  well.  Other  bids 
received  for  the  work  were :  Bishop,  Stevens 
&  Co.,  Modesto,  Cal.,  $2,604 ;  E.  B.  Woodsjde, 
Oakdale,  $3,500. 

The  Northwest  Land  &  Water  Co.  has  been 
incorporated  with  a  capital  stock  of  $'20,000, 

the  incorporators  being  property  owners  in 
the  northwesl  part  of  the  city  of  Pasadena, 
i  alii      The  company  proposes  lo  expend  about 
■S 15,000  in  installing  a  4x12  in.  pipe  system. 
Ili<     Northern    Water   &    Power    Co.,  in 

which  W.  B,  Bourne,  President  of  the  Spring 

Valley  Water  Co.,  San  Francisco,  Cal.,  is 
interested,  is  planning  the  construction  of  the 

largest  itorage  dam  in  Northern  California)  on 

tin    ka\,         I. hi  and  adjoining  ranches  in  the 
icinil    of   North  San  Juan,  Nevada  County, 

Cal. 

m,  1  al .  ha    voted  to  issue  $15,000  of 


bonds  for  constructing  municipal  water  and 
sewer  systems. 

Florida. 

A  lmnd  issue  is  contemplated  bv  the  city  of 
New  Smyrna,  Fla.,  for  the  purpose  of  con- 
structing water  works  and  sewers. 

Idaho. 

Plans  have  been  completed  for  the  proposed 
new  water  works  for  the  recently  incorporat- 
ed Downey  Water  Co.,  of  Downey,  Idaho. 
Kids  will  be  received  about  the  middle  of  this 
month    for  the  work      P.    M.    Blake,  Poise, 

Ida.,  is  Engineer. 

Illinois. 

•{•Bids  will  be  received  until  8  p.  in.,  Sept. 
1H,  by  l  ite  and  Water  Committee,  Sullivan, 
III.,  for  sinking,  curbing  and  completing  water 
shaft.  250  ft.  deep  and  8  ft.  by  12  ft.  across. 
\    \shbrook  is  City  Clerk. 

4»Mi<|s  will  be  received  until  noon.  Sept 
PV  l>\  South  Park  Commissioners,  J.  I".  Neil, 


Secy..  57th  and  Cottage  Grove  Ave.,  Chicago, 
111.,  for  furnishing  approximately  Ki.OOO  liu. 
ft.  of  cast  iron  water  pipe  and  specials  de- 
livered to  small  parks  listed  in  specifications 
therefor  to  be  obtained  at  the  above  named 
office.  A  deposit  of  $200,  either  in  currency 
or  certified  check,  payable  to  the  South  Park 
Commissioners,  must  accompany  each  bid  as  a 
guaranty  of  the  good  faith  of  the  bidder. 

•J»Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  II  a.  m.,  Sept  15,  for  furnishing  and 
erecting  all  tools,  labor  and  material  necessary 
to  construct,  deliver  and  erect  three  platforms 
for  \al\e  gearing  and  nine  plunger  bowls  for 
Reigles  pumping  engines,  located  at  Chicago 
Av.  pumping  station,  Chicago  Av.  and  Lin- 
coln Parkway.  Cash  or  certified  check  for 
$|on  must  accompany  proposal. 

•J»ltids  will  be  received  by  the  Board  of 
I  ocal  Improvements,  Chicago,  III.,  F  .1  Glack- 
in,  Sec'v.  until  II  a  in.,  Sept  12,  for  furnish- 
ing and  laying  water  service  pipes  in  a  number 


•]•  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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)f  streets.  Cash  or  certified  check  for  10  per 
sent  of  total  bid  must  accompany  proposal 

•{•Bids  will  be  received  by  L.  £.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
tntil  11  a.  m.,  Sept.  15,  for  furnishing  tools, 
abor,  etc.,  necessary,  to  remove  standpipe  and 
ipiral  stairway  at  the  Chicago  Av.  water  tow- 
er. The  standpipe  is  cylindrical,  3G  ins.  inter- 
nal diameter,  approximately  138  ft.  high,  and 
made  of  V2  in.  wrought  iron.  The  standpipe 
is  topped  off  with  a  lookout  tower  approxi- 
mately 154  ft.  high  and  is  to  be  replaced  with 
a  wooden  roof.  Cash  or  certified  check  for 
$100  must  accompany  proposal. 

®The  contract  for  the  construction  and  lay- 
ing of  water  pipes  for  the  city  of  Wheaton, 
111.,  including  cast  iron  mains,  hydrants,  tees, 
crosses,  etc.,  has  been  awarded  to  I.  H.  Igle- 
hart,  at  $1,094.  Bids  were  opened  Aug.  29.  A. 
L.  Webster  is  Public  Engineer,  Wheaton,  111. 

It  is  probable  that  the  Town  Council  of 
Tampico,  111.,  will  soon  take  up  the  matter 
of  installing  a  water  works  system.  It  is 
estimated  that  a  plant  can  be  installed  at  a 
cost  not  exceeding  $10,000. 

Indiana. 

The  City  Council  of  Mitchell,  Ind.,  has 
granted  a  water  works  franchise  to  Goodrich 
and  Moorman  and  steps  will  be  taken  imme- 
diately to  determine  the  source  of  supply. 
Test  wells  will  be  sunk  at  once. 

Iowa. 

The  City  Council  of  Council  Bluffs,  la.,  has 
requested  the  Water  Commissioners  to  extend 
a  water  main  to  the  Oak  St.  district. 

At  an  election  held  Sept.  12,  at  Bedford, 
la.,  a  proposition  will  be  submitted  to  the 
voters  providing  for  the  construction  of  a 
reservoir  lake  to  give  the  city  an  adeauate 
water  supply. 

Plans  are  under  preparation  bv  the  Lytle 
Construction  Co.  for  the  construction  of  water 
works  system  at  Pierson,  la. 

Kansas. 

A  special  election  has  been  called  for  Sept. 
14.  at  Chapman,  Kan.,  for  the  purpose  of 
submitting  to  the  people  the  proposition  to 
vote  $25,000  in  bonds  for  the  construction 
of  a  water  works  system  for  the  town. 
Maryland. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
20,  by  Lieut.  D.  N.  Swan,  Jr.,  Quartermaster, 
Fort  Washington,  Md.,  for  the  construction 
of  a  00,000  gal.  steel  water  tank  and  trestle 
complete  at  that  fort. 

Massachusetts. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
11,  bv  Clerk  of  the  Board  of  Public  Works, 
Pittsfield,  Mass.,  for  laying  water  pipe. 
Pamphlets  containing  information  for  bidders, 
form  of  proposal,  contract  and  specifications 
will  be  mailed  to  contractors  who  apply  to 
the  Engineer  of  the  Board  of  Public  Works, 
or  may  be  obtained  at  the  office  of  Hiram  A. 
Miller,  Consulting  Engineer  8  Beacon  St., 
Boston,  Mass.  The  plans  may  be  seen  at 
either  office.  The  principal  item  of  work  is 
laying  about  2,800  ft.  of  20-in.  cast  iron  pipe. 
A.  B.  Farnham  is  Engineer  of  the  Board. 

The  town  of  Peabody,  Mass.,  has  voted  on 
appropriating  $65,000  to  increase  water  sup- 
ply by  laying  mains  from  the  plant  to  Hum- 
phrey Brook  in  South  Lynnfield. 

Michigan. 

City  Council  of  Owosso,  Mich.,  has  instruct- 
ed the  Board  of  Public  Works  to  take  up 
the  matter  of  laying  water  mains  in  the 
following  streets :  Martin,  from  Stewart  to 
Milwaukee;  Milwaukee,  from  Martin  to  Chip- 
man  ;  King  St.,  from  Mulberry  to  Ada  St., 
two  blocks  on  Ada  St.  and  one  block  back  to 
Mulberry;  South  Chipman  St.,  from  the  end 
of  the  present  mains  to  D.  Rust's  property. 

The  Village  of  Reed  City,  Mich.,  will  on 
Sept.  11  receive  bids  for  $5,000  of  water  works 
bonds.    S.  C.  Hammond  is  Village  Clerk. 

Minnesota. 

The  State  Board  of  Control,  St.  Paul, 
Minn.,  is  considering  the  construction  of  wa- 


ter works  at  the  School  for  Feeble  Minded 
at  Faribault,  Minn. 

The  Water  Board  and  City  Council,  Red- 
wing, Minn.,  recently  held  a  meeting  to  con- 
sider the  applications  for  the  construction  of 
water  main  extensions  in  the  following 
streets,  estimated  to  cost  $15,352 :  Bush  St., 
Greenwood  to  17th ;  Sturtevant  St.,  West  Ave. 
to  Prairie,  on  Prairie  to  Putnam,  on  Putnam 
to  College ;  West  Sixth  St.,  Washington  St. 
to  Cleveland  St. ;  Sanderson  St.,  from  Fourth 
to  Third  and  westerly  on  Third  V2  block ; 
17th  St.,  Bush  to  South  Park,  and  on  South 
Park  back  to  15th  St. ;  12th  St.,  East  Ave.  to 
Hawthorne,  and  on  Hawthorne  to  Norwood; 
Plum  St.  extension,  7th  to  10th ;  Central  Ave., 
Ninth  to  Grace:  11th  St.,  from  East  Ave. 
easterly  190  ft.;  10th  St.,  from  East  Ave. 
short  distance. 

The  Village  Council  of  Calumet,  Minn.,  has 
sold  bonds  amounting  to  $25,000  to  provide 
funds  for  extending  the  water  system  around 
four  more  blocks  in  that  place. 

Missouri. 

®The  contract  for  water  and  sewerage  im- 
provements at  Shelbina,  Mo.,  has  been  award- 
ed to  the  Des  Moines  Bridge  &  Iron  Works, 
Des  Moines,  la.,  at  $64,750.  The  work  will 
include  the  construction  of  a  water  tank  and 
tower.  Bids  were  opened  Aug.  25.  Burns  & 
McDonnell,  Scarritt  Bldg.,  Kansas  City,  Mo., 
are  Engineers. 

According  to  advices  from  Maryville,  Mo., 
the  voters  of  that  city  on  Aug.  24  decided  in 
favor  of  municipalizing  the  waterworks  and 
authorizing  the  City  Council  to  issue  $100.- 
000  in  bonds  with  which  to  buy  the  old  water 
plant  and  modernize  it  or  build  a  new  sys- 
tem. 

Montana. 

All  bids  received  by  the  city  of  Helena, 
Mont.,  for  $41)0,000  of  water  bonds  were  re- 
jected Aug.  21,  and  will  be  readvertised  for 
Sept.  25. 

Nebraska. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
9,  by  Village  Clerk,  Malmo,  Nebr.,  for  the 
construction  of  a  complete  system  of  water 
works  for  that  place,  estimated  to  cost  $7,300. 
L.  G.  Nelson  is  Chairman  of  the  Village 
Board.  Bruce  &  Standeven,  Bee  Bldg.,  Oma- 
ha, Nebr.,  are  Engineers. 

At  a  recent  meeting  of  the  City  Council, 
Beatrice,  Nebr.,  the  new  water  committee  rec- 
ommended the  installation  of  a  reservoir  in 
the  new  water  works  plant  at  an  estimated 
c^st  of  $6,500.  

New  Mexico. 

•{•Bids  are  being  received  and  contract  will 
be  let  Oct.  10,  by  the  Public  Utilities  Co., 
Carlsbad,  N.  Mex.,  W.  H.  Merchant,  Sec'y, 
for  the  construction  of  a  concrete  dam  across 
the  Pecos  River  near  Carlsbad.  J.  W.  Lewis 
is  Engineer. 

New  York. 

Plans  are  being  prepared  in  the  office  of  the 
State  Engineer  at  Albany,  N.  Y.,  for  the  re- 
construction and  enlargement  of  the  old  filtra- 
tion plant  at  the  State  Hospital,  Poughkeep- 
sie,  N.  Y. 

The  Village  of  Fort  Ann,  N.  Y.,  at  a  spe- 
cial election  held  Aug.  22,  voted  in  favor  of 
bonding  for  an  amount  not  exceeding  $35,000 
for  a  water  works  system  at  that  place.  A 
meeting  will  be  held  by  the  Trustees  to  en- 
gage the  services  of  an  engineer  to  ascertain 
the  most  desirable  of  three  sources  from 
which  the  necessary  supply  can  be  obtained. 
Copeland  Pond,  the  old  Tanner  Pond  and 
Yule  Spring  are  under  consideration. 

North  Dakota. 

•{•Bids  will  be  received  until  Sept.  11,  by 
Board  of  Trustees,  North  Dakota  Tubercu- 
losis Sanitarium,  Dunseith,  N.  Dak.,  for  the 
construction  of  a  water  system  including  the 
concrete  basin,  water  mains,  standpipe,  pump- 
ing stations  and  also  for  the  construction  of 
a  sewer  system,  including  septic  tank,  trunk 
line,  manholes,  etc. 

®Geo.  W.  Kemper  has  been  awarded  the 


contract  at  $9,177  for  constructing  10,000  ft. 
of  water  main  extension  for  the  city  of  Minot, 
N.  D.    Bids  were  opened  Aug.  28. 

Ohio. 

•{•Bids  will  be  received  until  Sept.  7,  by  L. 
L.  Carstensen,  Oak  Harbor,  O.,  for  a  1  or  2 
stage  centrifugal  force  pump,  with  a  capacity 
of  350  to  700  gal.  per  minute  and  pressure  of 
40  to  80  lbs.  per  sq.  in.,  and  two  deep  well 
pumps  with  necessary  connections  to  the  well 
pipes  and  rods  and  to  the  8-in.  reservoir  sup- 
ply pipe ;  2  direct  connected  5  K.W.  direct 
current,  550  volt  electric  motors,  fuses,  light- 
ning arresters  and  switches,  complete  and  in- 
stalled. 

•{•Bids  will  be  received  until  noon,  Sept.  11, 
by  Director  of  Public  Service.  Cincinnati,  O., 
for  the  grading  of  the  grounds,  etc.,  building 
of  foundation,  dismantling,  hauling  and  re- 
erecting  tanks  for  the  Western  Hills  Service 
of  Water  Distribution  System  of  Cincinnati, 
O.    J.  J.  Wenner  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Sept. 
29,  by  J.  R.  Cowell,  Director  of  Public  Ser- 
vice, Toledo,  O.,  for  the  furnishing  of  labor 
and  material  and  constructing  complete  a  fil- 
tered water  reservoir  having  a  capacity  of 
approximately  5,000,000  gals,  located  upon  the 
ground  adjacent  to  the  high  service  pumping 
station.  Plans  and  specifications  may  be  seen 
at  the  office  of  the  Chief  Engineer.  Valentine 
Bldg.,  Toledo.  O. 

City  Council  of  Urbana  has  directed  D.  B. 
MacDonald,  Director  of  Public  Service,  to 
extend  the  city  water  mains  to  the  new  fac- 
tory district. 

Director  of  Public  Service  Sundmaker,  Cin- 
cinnati, O.,  has  awarded  the  contract  for  lay- 
ing water  mains  in  the  Little  Miami  River 
to  Union  bridge  to  C.  H.  Glamborf  at  $6,425. 
The  mains  are  to  supply  Mt.  Washington  with 
water. 

A  $20,000  bond  issue  has  been  voted  by  the 
citizens  of  Wainwright,  O..  for  constructing 
water  works. 

Oklahoma. 

•{•Bids  will  be  received  until  Sept.  7,  by 
City  of  Wainwright,  Okla..  for  the  construc- 
tion of  water  works,  earth  dam,  water  sup- 
ply adjoining  town,  daily  capacity  of  50,000 
gals.,  pumping  station  complete,  etc.  A.  A. 
Hurd  is  Mayor. 

According  to  information  received  from 
Norman.  Okla.,  the  taxpayers  of  the  town 
have  voted  in  favor  of  issuing  bonds  to  the 
amount  of  $12,500  for  the  extension  of  the 
water  works  system. 

City  of  Butler,  Okla..  voted  on  Sept.  ,5  on 
issuing  $25,000  of  water  works  bonds. 
Oregon. 

Water  works  are  to  be  installed  at  Sweet 
Home,  Ore. 

Pennsylvania. 

®The  contract  for  the  construction  of  earth 
dam  and  appurtenances  was  let  by  the  York 
Water  Co.,  York,  Pa.,  to  Stamper,  Ragland  & 
Co.,  Richmond,  Va.  The  work  includes  the 
following  approximate  quantities :  Earth- 
work, 71,000  cu.  yds. ;  rock  excavation,  200 
cu.  yds. ;  concrete,  6,000  cu.  yds. ;  broken 
stone,  25,500  cu.  yds. ;  slope  paving,  3,500  cu. 
yds.  George  W.  Fuller,  170  Broadway,  New- 
York  City,  is  Engineer.  Bids  were  opened 
Aug.  22. 

Information  has  been  received  from  Bristol, 
Pa.,  to  the  effect  that  the  old  water  works 
has  been  purchased  and  no  steps  will  be  taken 
toward  the  construction  of  a  new  municipal 
plant. 

The  Citizens'  Water  Co..  Barnesboro,  Pa., 
has  received  subscriptions  amounting  to  over 
$4,000  toward  financing  the  proposed  concern. 

Tennessee. 

The  Commissioners  of  Elections  for  Blount 
County  have  issued  a  notice  calling  for  an 
election  to  be  held  at  Maryville,  Tenn..  for 
the  purpose  of  voting  on  the  proposition  of 
issuing  bonds  not  exceeding  $75,000  for  the 
construction  of  a  water  works  system  and 
bonds  not  exceeding  $30,000  for  the  construc- 
tion of  a  sewer  system  in  the  town. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  City  of  Bristol,  Tenn.,  has  decided  to 
issue  water  works  bonds  to  the  extent  of 
$40,000  in  addition  to  the  $300,000  issue  now 
outstanding.  The  purpose  of  the  new  bond 
is  to  take  up  an  option  of  a  one-half  interest 
in  the  new  pipe  line  from  the  Franklin 
Spring,  constructed  jointly  by  the  cities. 
Bristol,  Tenn.,  furnished  the  spring  and  un- 
der the  contract  can  either  get  one-third  of 
the  water  perpetually  or  by  paying  half  of 
the  cost  may  get  half  of  the  supply.  The 
Board  of  Mayor  and  Aldermen  will  hold  a 
special  meeting  to  issue  the  bonds  and  they 
will  at  once  be  put  on  the  market. 

City  of  Maryville,  Tenn.,  will  vote  Sept.  20 
on  issuing  $75,000  of  bonds  for  constructing 
water  works. 

The  City  of  Clarksville,  Tenn.,  will  issue 
bonds  for  the  establishment  of  an  entirely 
new  water  plant  instead  of  repairing  the  old 
one. 

Texas. 

•J«Bids  will  be  received  until  6  p.  m..  Sept. 
7.  by  Mayor  and  City  Council,  Chillicothe, 
Tex.,  for  the  necessary  labor  and  material  for 
the  construction  of  water  works  system,  in- 
cluding boilers,  heater,  pumps,  water  works 
pipe,  valves,  hydrants  and  tank  and  tower. 
Quantities  and  specifications  can  be  had  by 
addressing  the  O'Neil  Engineering  Co.,  Con- 
sulting and  Supervising  Engineers,  1503-8 
Praetorian  Building,  Dallas,  Texas. 


•J«Bids  will  be  received  until  11  a.  m.,  Sept. 
26,  by  P.  W.  Guiney,  Constructing  Quarter- 
master, Fort  Sam  Houston,  Tex.,  for  the 
construction  of  an  extension  to  10-in.  water 
distributing  system,  approximately  3,710  ft. 
long,  at  Fort  Sam  Houston. 

The  County  Commissioners  have  granted 
permission  to  the  town  of  Saragosa,  Tex.,  for 
the  location  of  a  water  works  system  in  that 
place. 

The  City  of  Hearne,  Tex.,  has  entered  into 
a  contract  with  the  O'Neil  Engineering  Co., 
Dallas,  Tex.,  to  sell  water  works  bonds  and 
construct  a  water  works  system  for  that 
place.  Work  will  be  started  at  once,  it  is 
said. 

Bonds  have  been  sold  amounting  to  $17,500 
by  the  Village  of  Nacona,  Tex.,  for  the  water 
works  system.  An  election  will  be  held  in  the 
spring  to  vote  sewerage  bonds  for  that  place. 

Utah. 

The  Water  Works  Department  has  peti- 
tioned the  City  Council  of  Salt  Lake  City, 
Utah,  for  an  appropriation  of  $5,000  to  be 
spent  in  developing  water  sources  in  City 
Creek.  The  petition  has  been  referred  to 
the  Water  Works  Committee. 

Vermont. 

The  village  of  Hardwick,  Vt.,  has  awarded 
a  contract  for  constructing  a  storage  reservoir 
to  the  Woodbury  Granite  Co.,  Woodbury,  Vt. 


West  Virginia. 

The  City  &  Elm  Grove  Railroad  Co.,  accord- 
ing to  advices  from  Wheeling,  W.  Va.,  has 
employed  the  firm  of  Chester  &  Fleming, 
Consulting  Engineers,  Pittsburg,  Pa.,  to  make 
a  complete  examination  and  report  of  the 
water  works  for  Pleasant  Valley,  a  suburb  of 
Wheeling,  with  reference  to  extensive  im- 
provements of  the  water  supply. 

Wisconsin. 

©Joseph  Faust  &  Son,  South  Kaukauna, 
Wis.,  has  been  awarded  the  contract  for  drill- 
ing a  14-in.  well  from  800  to  1,000  ft.  deep 
for  the  Denmark  Condensed  Milk  Co.,  Den- 
mark, Brown  County. 

®The  contracts  for  the  water  works  exten- 
sion at  Elroy,  Wis.,  have  been  let  as  follows: 
Construction  of  1,500  ft.  of  water  pipe  and  3 
hydrants  to  Ernest  Morgan,  Elroy,  Wis.,  at 
$1,815;  for  constructing  25,000-gal.  tank  and 
tower,  Chicago  Bridge  &  Iron  Works,  Chi- 
cago, 111.,  at  $1,640.  Bids  for  the  work  were 
opened  Aug.  29. 

Wyoming. 

The  City  Council  of  Basin,  Wyo.,  has  or- 
dered the  extension  of  the  water  mains  south 
on  Fourth  St.  to  Big  Horn  Ave.,  the  north 
line  of  Broadmoor. 

Canada. 

•f«Bids  will  be  received  until  Sept.  15,  by  J. 
E.  David,  Village  Secy.-Treas.,  St.  Rose,  Que., 
for  the  construction  of  an  aqueduct. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Alabama. 

N.  Tate  Jones,  Civil  Engineer,  Birmingham, 
Ala.,  is  preparing  plans  and  estimates  of  the 
cost  of  constructing  a  sanitary  sewer  system 
in  Union  Springs,  Ala.  The  Council  will  prob- 
ably call  a  special  election  to  submit  to  the 
voters  the  proposition  of  issuing  bonds  for 
the  work.  The  cost  of  the  improvement  will, 
it  is  believed,  range  about  $20,000. 

Arkansas. 

City  Council  of  Harrison,  Ark.,  on  Sept.  3, 
gave  attention  to  the  matter  of  forming  an 
improvement  district  for  the  construction  of 
a  sewer  system  for  the  entire  city. 

California. 

The  contract  for  the  construction  of  pipe 
sewers  at  Anaheim,  Cal.,  for  which  bids  were 
received  Aug.  24  will  be  probably  awarded  to 
Chamberlain,  Williamson  &  Chamberlain,  R. 
R.  D.  2,  Anaheim,  Cal.,  at  $41,425.  The  work 
includes  4,533  ft.  of  12-in.  pipe;  7,084  ft.  of 
10-in.  pipe;  11,547  ft.  of  8-in.  pipe;  51,910  ft. 
of  6-in.  pipe;  2,634  pipe  specials  of  different 
sizes;  168  manholes;  51  iiushtanks ;  55  lamp- 
holes.  The  outfall  and  septic  tank  will  be 
let  in  another  contract  at  some  future  date. 
O.  E.  Steward  is  City  Engineer. 

Action  was  taken  at  the  recent  meeting  of 
the  City  Council,  Oakland,  Cal.,  on  resolu- 
tions directing  the  City  Clerk  to  file  plans  and 
advertise  for  bids  for  the  construction  of 
sewers  in  the  eastern  side  of  Brooklyn  Ave., 
Lake  Shore  Ave.,  and  eastern  side  of  Web- 
ster St. 

City  Council,  Alameda,  Cal.,  received  the 
following  bids  for  the  construction  of  the  east 
cud  sewer  in  Pernsidc  Blvd.  and  referred  same 
to  the  Supl  "i  Streets,  Cit\  Engineer  and 
Street  Committee:  W.  J.  Schmidt,  10-in. 
pipe,  $1.63  per  Hn,  ft.;  10-in.  Y  branches  25 
extra;  manholes  $15.  L.  II.  Westdahl  Co., 
10-in.  pipe,  $1.18  per  [in,  ft.;  4-in.  Y  branches, 

10-in.  pipe,  $1.21  per  Hn.  ft..  4-in,  Y  branches, 
75  its  extra;  manholes  $15.    Hutchinson  Co., 
ets   each  extra;  manholes  $3H. 

The  Finance  Committee  of  the  Board  of 

Supervisors  approved  the  request  of  the  Board 
<>f  Public  Works,  San  Prancisco,  C;il.,  for  an 
appropriation  of  $■_' lO.MM)  for  street  ami  sewer 
improvements  The  Board  anticipates  spend- 
ing the  following  amounts  mi  certain  street 


improvements :  Ocean  Ave.,  estimated  cost, 
$1^,000;  Silver  Ave.,  estimated  cost,  $5,000; 
San  Bruno  Ave.,  $10,000 ;  Corbett  Ave.,  $3,000. 
Its  tentative  list  of  other  streets  which  are  to 
be  put  in  good  condition  is  as  follows:  Beale 
from  Bryant  to  Brannan,  Bryant  and  Brannan 
from  Second  to  Eleventh,  Townsend  from 
Second  to  Fourth,  Kentucky  from  Fourth  to 
Railroad  Ave.,  Howard  and  Folsom  from 
Fourteenth  to  Twenty-sixth,  Steuart  from 
Mission  to  Howard,  Kearney  from  Geary  to 
California,  Grove  and  Fulton  from  Larkin 
west,  Leavenworth  from  Sutter  to  Sacramento, 
Laguna  from  Hayes  to  Fell,  Gough  from  Mar- 
ket to  McAllister,  Oak  and  Fell  from  Van 
Ness  to  Gough,  Hyde  from  Sutter  to  Pine. 

City  Trustees  of  Lindsay,  Cal.,  have  decided 
to  locate  the  sewer  farm  on  the  Waddell  tract. 
The  change  has  been  reported  feasible  by  the 
City  Eingineer,  the  additional  cost  being  for 
4,000  ft.  of  pipe. 

District  of  Columbia. 

•J»Bids  will  be  received  until  2  p.  m.,  Sept. 
28,  by  Department  of  Indian  Affairs,  Wash- 
ington, D.  C,  C.  F.  Hauke,  Acting  Commis- 
sioner, for  furnishing  the  necessary  labor  and 
material  for  the  erection  of  a  frame  dormitory 
and  constructing  a  sewer  system  at  the  Hoopa 
Valley  Indian  School,  Cal. 

®The  contract  for  the  construction  of 
sewers  in  Massachusetts  Heights  was  award- 
ed to  Warren  F.  Bcnizer,  Washington,  D.  C, 
at  $33,800.  The  total  length  of  the  sewers  is 
5,040  ft.,  and  their  sizes  range  from  2  ft.  6  in. 
in  diameter  to  5  ft.  Their  material  will  be 
brick  and  concrete,  and  it  is  recmired  that  they 
be  completed  within  live  months.  Their  loca- 
tion is  as  follows:  In  line  of  Park  Drive  be- 
tween Rock  Creek  and  Rock  Creek  Drive,  and 
between  Rock  Creek  Drive  and  Thirty-second 
St.;  in  Pulton  St.  between  Thirty  second  and 
Thirtj  fourth  Sts  ,  and  from  Thirt\  second  St. 

and  Park  Drive  to  Thirty-fourth  Place  and 

Massachusetts  Ave. 

Illinois. 

•{•Bidl  an-  asked  until  noon,  Sept  13,  by 
the  Board  of  l.ncal  Improvements,  W.  II. 
Dewey,  Secretary,  I 'ark  Ridge,  [11.,  for  the 
Construction  of  combined  sanitary  and  storm 
concrete  sewer  in  Center  St.,  Park  Ridge.  The 

work  includei  I  cement  concrete  bulkhead  I2x 

12x2 "ii  a  cement  concrete  base  12x2VixlV4; 


6,350  lin.  ft.  of  cement  concrete  sewer  cylin- 
drical in  shape  with  an  internal  diameter  of 
6  ft.  and  walls  7  in.  thick;  1,650  lin.  ft.  of 
cement  concrete  sewer  cylindrical  in  shape 
with  an  internal  diameter  of  3  ft.  and  walls 
5  in.  thick;  50  lin.  ft.  of  vitrified  tile  pipe 
sewer  2  in.  thick,  cylindrical  in  shape  with  an 
internal  diameter  of  24  in ;  25  lin.  ft.  of  vitri- 
fied tile  pipe  sewer  D/2  in.  thick,  cylindrical  in 
shape  and  with  an  internal  diameter  of  18  in. ; 
1,262  lin.  ft.  of  vitrified  tile  pipe  sewer  %  in. 
thick,  cylindrical  in  shape  with  an  internal 
diameter  of  6  in.  for  house  connections ;  16 
brick  catch  basins;  6  18-in.  connection  slants; 
30  6-in.  connection  slants;  27  cement  concrete 
manholes.  Specifications  with  the  Secretary 
at  Park  Ridge  and  with  W.  H.  Malone,  138  N. 
La  Salle  St.,  Chicago,  111. 

•f»Bids  will  be  received  until  8  p.  m.,  Sept. 
14,  by  Board  of  Local  Improvements,  Lyons, 
111.,  for  the  completion  of  a  sewer  and  water 
system.  F.  L.  White,  Lyons,  111.,  or  Edwin 
Hancock,  Engineer,  1742  Monadnock  Block, 
Chicago,  111.,  will  furnish  blanks  for  proposals. 

Board  of  Local  Improvements  of  Blooming- 
ton,  111.,  has  passed  a  resolution  calling  for 
the  extension  of  the  Orchard  Lane  sewer  to 
the  west  side. 

At  a  meeting  of  the  City  Council,  Geneva, 
111.,  the  sewerage  ordinance  was  passed  and 
bids  will  be  asked  for  as  soon  as  plans  and 
specifications  are  prepared.  The  cost  of  the 
work  proposed  is  estimated  at  $82,238. 

Indiana. 

City  of  Terre  Haute,  Ind.,  has  sold  $65,000 
worth  of  sewer  bonds  to  the  Marion  Trust 
Co.,  Indianapolis,  Ind.  The  City  Council  will 
now  appropriate  $100,000  for  the  construction 
of  sewers  and  bids  for  the  work  will  be  ad- 
vertised at  once. 

The  Hoard  of  Works,  Muncie,  Ind.,  has 
adopted  .resolutions  for  the  construction  of 
two  local  sewers,  one  in  East  1st  St.  and  the 
other  in  Seymour  St.  and  bids  for  the  work 
will  be  advertised  tor  at  once  by  the  city 
clerk. 

City  Council  of  Huntington,  Ind  .  is  serious- 
ly considering  the  matter  of  installing  a 
sewage  purification  system  at  the  mouth  of 
Plint  Creek  sewer  to  prevent  the  pollution  of 
the  river  into  which  the  sewage  is  now 
empl  ied. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Iowa. 

^.Bids  will  be  received  until  10  a.  m.,  Sept. 
8,  by  City  Council  of  Cedar  Rapids,  la.,  L. 
Storey,  City  Clerk,  for  furnishing  material 
and  labor  for  the  construction  of  storm  water 
sewers,  all  according  to  the  plans  and  specifica- 
tions for  said  work  now  on  file  in  the  office 
of  the  citv  clerk  of  the  City  of  Cedar  Rapids, 
Linn  County,  la.,  on  the  following  described 
streets  of  said  city  :  On  N  Ave.  west  from 
the  west  bank  of  the  Cedar  River  to  the  west- 
erly line  of  Eleventh  St.,  that  the  kind  of 
material  to  be  used  and  the  method  of  con- 
struction of  said  improvement  shall  be  as  fol- 
lows:  Section  10x5  ft.  from  river  to  Ellis 
Blvd.,  and  section  8x4%  ft.  from  Ellis  Blvd. 
to  Eleventh  St. — reinforced  concrete  compos- 
ed of  1  part  Portland  cement,  2  parts  clean 
sharp  river  sand  and  4  parts  broken  stone. 
Said  work  shall  be  begun  not  later  than  the 
15th  day  of  September,  1911,  and  finished  not 
later  than  the  15th  day  of  December,  1911, 

4«Bids  will  be  received  until  10  a.  m.,  Sept. 
6,  by  W.  H.  Downing,  Town  Clerk,  Primghar, 
la.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  approximately 
3,036  ft.  of  8-in.  sewer  and  sewerage  disposal 
plant  in  accordance  with  plans  and  specifica- 
tions on  file  at  the  office  of  M.  Tschirgi  & 
Sons,  Dubuque,  la. 

^•Bids  will  be  received  until  Sept.  11  by 
City  Council,  Avoca.  Ia.,  (readvertisement  of 
bids)  for  the  construction  of  the  proposed 
sewerage  system  for  that  place. 

•J*The  City  Council  of  Logan,  la.,  on  Aug. 
25  passed  a  resolution  instructing  the  clerk  to 
advertise  for  bids  for  the  construction  of 
sewerage  in  the  town  in  accordance  with  plans 
and  specifications  on  file  at  the  office  of  the 
Clerk.  Bids  will  be  received  until  1  p.  m., 
Sept.  18. 

®S.  R.  Bowen  has  been  awarded  the  con- 
tract by  the  City  of  Mason  City,  la.,  for  the 
construction  of  sewer  extensions  and  improve- 
ments at  that  place. 

©Contract  for  constructing  4,420  ft.  of  pipe 
sewer  for  the  city  of  Webster  City,  la.,  has 
been  awarded  at  83%  cts,  a  lin.  ft.  Sullivan 
&  Zitterell,  Webster  City,  la.,  secured  one  of 
the  contracts  and  Gabernick  &  Anderson,  Shel- 
don, la.,  secured  another  contract,  and  the 
Mid-West  Engineering  Co.  secured  a  third 
contract. 

The  City  Council  of  Fairfield,  la.,  has  passed 
a  resolution  of  necessity  providing  for  the 
construction  of  a  sanitary  sewer  system  and 
objections  by  the  property  owners  will  be 
heard  at  the  meeting  Sept.  7. 

City  Council  of  Des  Moines,  la.,  passed  a 
resolution  Aug.  23  providing  for  the  construc- 
tion of  8  and  10-in.  vitrified  clay  pipe  sewer 
in  a  number  of  streets  and  a  hearing  on  the 
matter  will  be  held  Sept.  13.  Horace  Susong 
is  City  Clerk. 

Kansas. 

Plans  are  being  prepared  by  Citv  Engineer 
McLane,  Hutchinson,  Kan.,  for  the  construc- 
tion of  a  new  sewer  district  in  the  eastern 
part  of  the  city. 

Louisiana. 

At  the  election  held  at  Opelousa,  La.,  Aug. 
24,  mentioned  in  our  last  issue,  the  proposi- 
tion to  issue  $40,000  of  bonds  for  the  con- 
struction of  a  sewerage  system  was  carried 
by  a  decisive  majority.  It  is  proposed  by  the 
Sewerage  Board  to  call  for  bids  as  soon  as 
plans  and  specifications  can  he  adopted. 

Maryland. 

Citizens  of  Laurel,  Md.,  are  strongly  advo- 
cating the  installation  of  a  sewerage  system 
for  that  place.  The  Maryland  Legislature  at 
its  last  session  passed  a  law  authorizing  the 
town  to  issue  bonds  amounting  to  $35,000  for 
the  work  and  the  Council  will  be  called  upon 
to  hold  a  special  election  to  pass  on  the  issue 
this  fall. 

Massachusetts. 

®The  Hoard  of  Sewerage  Commissioners, 
Fitchburg,  Mass.,  has  awarded  the  contract  for 
the  construction  of  section  A  of  the  main 
trunk  intercepting  sewer  to  Little  &  Serretto, 


Leominster,  Mass.,  at  $57,073.  Other  bids 
were:  J.  D.  Kelly,  Boston,  Mass.,  $.58,095 ;  A. 
G.  Tomasello,  Dorchester,  $07,553;  J.  F.  Cole- 
man, Boston,  Mass.,  $91,595. 

Michigan. 

®The  contract  for  the  connecting  of  the 
sewers  emptying  in  along  the  river  front  with 
steel  piping  has  been  awarded  by  the  City  of 
Cheboygan,  Mich.,  to  the  Cheboygan  Boiler 
Works. 

It  has  been  decided  by  the  City  Council  of 
Flint,  Mich.,  to  build  a  sewer  on  Genesaret  St. 
from  Flint  River  to  Richfield  Road. 

City  Council  at  a  recent  meeting  were  peti- 
tioned by  the  property  owners  on  Corunna 
Ave.,  Owosso,  Mich.,  for  the  construction  of 
a  sanitary  sewer  from  the  present  trunk  sewer 
to  the  Aan  Arbor  tracks. 

A  petition  is  to  be  presented  to  the  City 
Council  of  Flint,  Mich.,  asking  the  construc- 
tion of  an  adequate  sewer  from  East  Second 
St.  to  Crapo  St.  before  the  construction  of 
the  D.  U.  R.  cross  town  line. 

Minnesota. 

•f«Bids  will  be  received  until  Sept.  18  by 
City  Council,  Winona,  Minn.,  for  the  construc- 
tion of  a  storm  water  sewer  on  Broadway 
from  Center  to  Johnson  Sts.,  in  accordance 
with  plans  and  specifications  prepared  by  H. 
B.  Walling,  City  Engineer. 

®The  City  Council  of  Brainerd,  Minn.,  has 
awarded  the  contract  for  the  construction  of 
sewers  in  Northeast  Brainerd,  including  lat- 
eral sewers  Al,  A2  and  A3,  to  Slipp  &  Greuen- 
hagen  Co.,  Brainerd,  Minn. 

Julius  Speldrich  has  been  awarded  a  $2,000 
contract  for  constructing  a  sewer  at  Cold 
Springs,  Minn. 

Mississippi. 

At  a  recent  meeting  of  the  City  Council  of 
Brookhaven,  Miss.,  plans  and  specifications 
were  discussed  for  the  construction  of  a 
sewerage  system.  A  mass  meeting  will  be  held 
at  the  opera  house  on  the  evening  of  Sept.  12 
to  take  further  steps  toward  the  improvement. 

Missouri. 

®The  contract  for  the  construction  of  a 
sewer  in  the  Country  Club  District,  Kansas 
City,  Mo.,  has  been  let  by  the  Board  of  Public 
Works  to  Williams  &  Semple  at  $6,975.  The 
proposed  sewer  will  run  between  the  Country 
Club  car  line  and  St.  Theresa's  Academy  and 
55th  and  58th  Sts. 

®The  contract  for  the  construction  of  the 
Chestnut  St.  main  sewer  in  St.  Joseph,  Mo., 
has  been  awarded  to  Skilbred  Construction 
Co.  by  the  Board  of  Public  Works. 

©The  price  of  the  contract  awarded  Bernard 
Corrigan,  Kansas  City,  Mo.,  for  the  construc- 
tion of  the  O.  K.  sewer  at  Kansas  City,  men- 
tioned in  our  last  issue,  was  $850,000. 

An  ordinance  has  been  passed  by  the  Com- 
mon Council,  Belleville.  Mo.,  providing  for  the 
construction  of  a  sewer  system  in  the  eastern 
part  of  Belelville  to  be  known  as  the  McKin- 
zie  Place  Sewer  District.  The  proposition  in- 
cludes the  erection  of  a  septic  tank. 

Montana. 

City  Council  of  Great  Falls,  Mont.,  has 
adopted  a  resolution  providing  for  the  crea- 
tion of  a  special  improvement  district  to  build 
a  trunk  sewer  in  Boston  Heights  from  Third 
Alley  south  and  35th  St.  to  the  Missouri  River, 
at  an  estimated  cost  of  $14,700.  A  resolution 
was  also  adopted  creating  a  special  improve- 
ment district  for  the  construction  of  a  lateral 
sewer  in  Second  Alley  south  from  Fifth  to 
Sixth  St.  estimated  to  cost  $1,190. 

City  Council  of  Missoula,  Mont.,  has  decid- 
ed upon  the  installation  of  sewers  this  fall 
along  Higgins  Ave.,  Pattee  St.,  Stevens  St. 
and  Woody  St.  Plans  are  now  in  prepara- 
tion and  bids  for  the  work  will  be  asked 
shortly. 

Nebraska. 

City  Council  of  Fairbury,  Nebr.,  has  award- 
ed the  contract  for  the  construction  of  a 
sewer  between  8th  and  9th  and  H.  and  I.  to  L. 
Gogle  at  $1,489. 


New  Jersey. 

•{•Bids  will  be  received  until  4  p.  m.,  Oct.  17, 
by  Board  of  Public  Works,  Paterson,  N.  J., 
J.  McCrystal,  President,  for  the  following  bids 
and  estimates:  I. —  For  furnishing  all  material 
and  labor  required  for  the  complete  construc- 
tion and  equipment  of  one  Garbage  and  Refuse 
Incinerating  Plant.  II. — Alternative  bids  for 
furnishing  the  plans,  working  drawings,  and 
rights  under  all  patents  for  the  City  of  Pat- 
terson to  construct  and  equip  one  Garbage  and 
Refuse  Incinerating  Plant.  III. — Bids  for 
furnishing  all  material  and  labor  for  the  erect- 
ing of  a  driveway  and  platform.  The  plans 
and  specifications  require  the  erection  com- 
plete of  an  Incinerating  Plant  having  a  ca- 
pacity of  sixty  tons  of  mixed  municipal  waste 
per  24  hours. 

City  Council  of  Beverly,  N.  J.,  has  asked  the 
County  Board  of  Elections  to  designate  a  date 
for  voting  again  on  the  proposition  to  appro- 
priate $40,000  for  the  construction  of  sewers. 
The  same  proposition  was  defeated  two  years 
ago. 

A  conference  was  recently  held  by  the  State 
Board  of  Health,  Trenton,  N.  J.,  'with  J.  T. 
Jacoby,  President  of  the  City  Council  Cape 
May,  N.  J.,  and  Stillwell  Townsend,  Engineer, 
on  the  question  of  a  new  sewer  system  for 
that  place.  A  decision  was  reached  by  which 
the  city  will  construct  sewers  in  the  old  part 
of  the  municipality. 

New  York. 

®Tuntosky  &  Stento,  Binghampton,  N.  Y., 
have  been  awarded  the  contract  for  construct- 
ing sewers  in  Clinton  and  other  streets.  The 
contract  price  was  $8,462.  The  work  includes 
about  194  ft.  of  24-in.  concrete  pipe  and  1,950 
ft.  of  36-in.  concrete  pipe.  Bids  were  opened 
Aug.  30. 

The  Common  Council,  Rochester,  N.  Y.,  at 
a  recent  meeting  passed  an  ordinance  provid- 
ing for  the  construction  of  a  sewer  in  Park- 
way from  Lorimer  St.  to  Bloss  St.  and  for 
connecting  sewers  from  Bloss  St.  back  to 
Saratoga  Ave.  The  ordinance  was  then  re- 
ferred to  the  Committee  on  Streets  and 
Sewers. 

The  City  Council  of  Rochester,  N.  Y.,  has 
adopted  the  first  ordinance  providing  for  the 
construction  of  a  new  outlet  sewer  in  West 
Ave.  from  Reynolds  St.  to  the  Valley  Canal 
trunk  sewer,  also  providing  an  appropriation 
of  $30,000  for  the  improvement.  A  first  ordi- 
nance was  also  introduced  providing  for  the 
construction  of  a  sewer  in  Parkwav  and  Cos- 
ter St.  estimated  to  cost  $45,000. 

Governor  Dix  at  Albany,  N.  Y.,  signed  the 
bill  of  Assemblyman  Haines  providing  for  an 
additional  expenditure  of  $500,000  for  the  con- 
struction of  a  suitable  plant  in  connection  with 
the  Westchester  trunk  sewer  for  reducing  or 
screening  the  sewage  as  it  passes  through  the 
outlet  of  the  sewer  into  the  Hudson  River. 
This  additonal  amount  will  make  a  total  of 
$2,750,000  to  be  spent  in  constructing  the 
sewer. 

J.  J.  Irving,  Mayor,  Binghampton,  X.  Y., 
has  approved  the  ordinances  passed  by  the 
Common  Council  providing  for  the  construc- 
tion of  a  sewer  in  Wheeler  Ave. 

North  Carolina. 

A  petition  has  been  filed  with  the  City  Coun- 
cil, Greensville,  N.  C,  and  referred  to  the 
Sewer  Committee  asking  for  the  construction 
of  a  700-ft.  extension  in  Lis  St. 

North  Dakota. 

®City  Council  of  Fargo,  N.  Dak.,  has  award- 
ed the  contract  for  the  construction  of  seven 
lateral  sewers  to  L.  W.  Schruth,  Fargo.  Work 
will  be  started  on  the  improvement  at  once. 
The  contract  price  was  $13,261.  Other  bids 
received  were  as  follows :  Gilbert  W.  Haggart, 
Fargo,  N  Dak.,  $14,480;  Frazer  &  Banforth, 
Rochester.  Minn..  $14,781 ;  James  Kennedy, 
Fargo,  N.  Dak.,  $13,843. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Sept.  11, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  construction  of  main  and  lateral 
sewers  and  drains  with  their  appurtenances  in 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Babb  Alley  from  St.  Peters  St.  to  Page  St. 
Plans  and  specifications  can  be  obtained  of  tbe 
Engineer  of  tbe  Department.  J.  J.  Wenner  is 
Clerk. 

Bids  were  opened  Aug.  28  by  the  Director 
of  Public  Service,  Cincinnati,  O.,  for  con- 
structing a  number  of  sewers.  Jolin  D. 
McLane  was  low  bidder  on  the  construction 
of  seven  of  the  sewers  and  Kirchler  Construc- 
tion Co.  w^as  low  bidder  on  the  construction  of 
one  sewer. 

Village  of  Reading,  Ohio,  will  vote  at  the 
regular  village  election  on  Nov.  7  on  issuing 
$20,000  of  bonds  for  the  construction  of  a 
sanitary  sewer  system. 

Commissioners  of  Hamilton  County  at  Cin- 
cinnati, 0.,  have  informed  tbe  Board  of 
Health  that  providing  a  resolution  be  passed 
declaring  it  necessary  to  install  a  trunk  sewer 
to  eliminate  dangers  of  contamination  in  the 
Millcreek  district,  the  countv  will  be  willing 
to  spend  $3,000,000  for  the  work. 

At  a  meeting  of  the  Council  of  Youngstown, 
O.,  resolutions  were  introduced  providing  for 
the  construction  of  sewers  in  Maryland  Ave. 
and  for  grading  and  sewering  Marshall  St. 
between  West  Ave.  and  Oak  Hill  Ave. 

A  resolution  was  passed  by  the  City  Council 
of  Nelsonville,  O.,  Aug.  21,  declaring  it  neces- 
sary to  improve  Chestnut  St.  from  Fourth  St. 
to  the  south  corporation  line  by  grading,  drain- 
ing, sewering,  curbing  and  paving.  C.  W. 
Juniper  is  Clerk  of  tbe  Council.  T.  E. 
Wells  is  Mayor. 

Oregon. 

®Stickel  Bros.,  Gold  Hill,  Ore.,  have  been 
awarded  the  contract  for  2,000  ft.  of  6-in. 
sewer  pipe. 

Pennsylvania. 

®J.  L.  Wilson  was  awarded  the  contract, 
Aug.  25,  by  the  Board  of  Public  Works,  Al- 
toona,  Pa.,  for  the  construction  of  a  sewer  in 
First  Alley  between  22nd  and  24th  Sts.  at  $.60 
per  ft.,  $.45  per  each  Y  branch  and  $7  per 
inlet.  Other  bids  received  were:  J.  B.  Gra- 
ham, $.08  per  lin.  ft.,  $.48  per  Y  branch  and  $7 
per  inlet.  Saupp  &  Herr,  $.63  per  lin.  ft., 
$.35  per  Y  branch  and  $7  per  inlet. 

Plans  have  been  completed  by  Alexan- 
der Potter,  Consulting  Engineer,  New  York 
City,  for  the  proposed  new  sewer  sys- 
tem and  sewage  disposal  plant  for  Mones- 
sen,  Pa.,  along  lines  required  by  the  State  De- 
partment of  Health."  According  to  the  plans 
none  of  the  present  sewer  will  be  discarded 
and  new  lines  and  additions  will  cost  approx- 
imately $150,000. 

The  City  Council  of  Erie,  Pa.,  has  adopted 
a  resolution  instructing  the  City  Engineer  to 
advertise  for  bids  for  the  construction  of  a 
9-in.  sewer  in  Short  St. 

The  State  Health  Department,  Harrisburg, 
Pa.,  has  granted  permission  to  the  City  of 
Lebanon,  Pa.,  for  building  a  sewerage  system 
for  which  application  was  made  July  10. 

H.  E.  Ancker,  Chief  Burgess  and  H.  H.  H. 
Pools,  Treasurer,  Bristol,  Pa.,  will  sell  Sept. 
7  bonds  amounting  to  $63,000  for  the  con- 
struction of  a  sewerage  system  including  a 
disposal  plant. 

Plans  of  the  Middlcton,  Pa.,  Drainage  Co. 
tor  the  construction  of  a  system  of  sanitary 
sewers  and  a  sewage  disposal  plant  on  one  of 
the  islands  in  the  Susquehanna  River  opposite 
tbe  borough  along  tbe  lines  proposed  by  the 
llarrisburg  City  Council  have  been  approved 
b)  the  State  Commissioner  of  Health. 

City  Council  of  Harrisburg,  Pa.,  at  a  recent 
meeting  referred  to  the  Finance  Committee 
an  ordinance  for  the  construction  of  a  sewer 
■  mi  I'.rady  St.,  between  Market  and  Walnut, 
and  for  the  reconstruction  of  a  sewer  in 
Fulton,  from  Clinton  to  Harris  st.  An  ordi- 
nance was  also  passed,  authorizing  the  con- 
traction of  a  terra  gotta  pipe  sewer  in  Fulton 
Si  ,  from  Granite  St.  to  a  point  75  ft.  south 
' ' I  the  south  side  of  Kclkcr  St. 

Whites  from  llarrisburg,  Pa.,  state  that  S. 
'.    I)i  son.  State  Commissioner  of  Health,  has 
approved   plans   for  the  improvement  of  the 
■  .m  i    • . y s i <  1 1 1 s   ami   ( (instruction   of  disposal 
plants  of  several  towns  in  Susquehanna  Val 


ley,  including  Renovo,  Middletown,  Throop, 
Lebanon  and  Danville.  Lebanon  plans  con- 
template the  construction  of  the  new  drains 
and  the  disposal  plant  before  the  end  of  the 
year. 

Paul  Hooker,  Assistant  Engineer  of  the 
State  Department  of  Health,  recently  visited 
Bradford,  Pa.,  for  the  purpose  of  viewing  the 
prospective  sites  for  the  proposed  sewage 
disposal  plant. 

South  Carolina. 

•J«Bids  will  be  received  until  noon,  Sept.  25, 
by  Sewerage  Commission,  J.  B.  Johnson, 
Chairman,  Rock  Hill,  S.  C,  for  the  necessary 
labor  and  material  for  the  construction  of 
three  sewage  disposal  plants  near  the  city. 
Plans  and  specifications  are  on  file  with  Her- 
ing  &  Gregory,  170  Broadway,  New  York.  The 
work  will  include  the  construction  of  three 
Imhoff  tanks,  two  sprinkling  filters  70x158  ft., 
one  contact  bed  70x150  ft.,  three  sludge  beds, 
dosing  tanks,  etc.  T.  W.  Cothran  is  Engineer 
for  the  Commission. 

•J"Bids  will  be  received  until  noon,  Sept.  25 
(change  of  date  from  Sept.  15),  by  Sewerage 
Commission,  Rock  Hill,  S.  C,  for  the  con- 
struction of  three  sewage  disposal  plants,  con- 
sisting of  Imhoff  tanks,  sprinkler  filters,  con- 
tact beds  and  sludge  beds,  in  accordance  with 
plans  on  file  with  the  Commission  and  Thomas 
W.  Cothran.  Engineer,  Rock  Hill,  S.  C.  J.  B. 
Johnson  is  Chairman. 

South  Dakota. 

City  Commissioners  of  Sioux  Falls,  S.  Dak., 
will  hold  a  special  election  Sept.  25  to  vote 
on  tbe  proposition  of  issuing  bonds  aggregat- 
ing $300,000,  $200,000  of  which  will  be  spent 
for  a  sewerage  system  and  $100,000  for  ex- 
tensions to  the  present  water  works  system. 

Plans  and  specifications  are  being  prepared 
by  W.  G.  Porter,  Chicago,  111.,  for  the  con- 
struction of  water  works  system  and  a  sewage 
disposal  plant  at  Aberdeen,  S.  Dak.  Bonds 
for  tbe  work  amounting  to  $200,000  were  voted 
last  spring. 

Tennessee. 

The  Commissioners  of  Elections  for  Blount 
County,  Tenn.,  have  issued  a  notice  calling  for 
an  election  to  be  held  at  Maryville,  Tenn.,  for 
the  purpose  of  submitting  to  the  voters  a 
proposition  to  issue  bonds  not  exceeding 
$30,000  for  the  construction  of  a  sewer  system 
and  not  exceeding  $75,000  for  a  water  works 
system. 

An  election  is  to  be  held  Sept.  1!)  to  submit 
to  the  voters  of  St.  Elmo  township.  Tenn., 
the  proposition  of  constructing  14  miles  of 
sewers  12  and  8  ins.  in  diameter.  The  en- 
gineering firm  of  Cushman  &  Farleigh  has 
already  been  engaged  to  prepare  plans  and 
specifications  for  the  sewerage  system,  also 
to  make  the  necessary  surveys  for  the  sewers. 
An  expert  in  the  office  of  this  firm  is  engaged 
in  arranging  the  plans,  which  call  for  a  per- 
fect system  of  sewerage. 

An  election  will  be  held  at  St.  Elmo,  Tenn., 
Sept.  19,  to  submit  to  the  voters  the  propo- 
sition of  issuing  bonds  for  the  installation  of 
a  sewerage  system  estimated  to  cost  $80,000. 
Cushman  &  Farleigh,  Engineers,  have  been 
engaged  to  prepare  plans  and  specifications  for 
the  work,  which  includes  14  miles  of  12  and 
8-in.  sewer. 

Texas. 

®The  City  Council  of  Rockdale,  Texas,  has 
awarded  the  contract  for  the  construction  of 
a  sewerage  system  in  that  place  to  the  Hamil- 
ton Construction  Co.  and  work  will  be  started 
immediately. 

®City  Council  of  El  Paso  has  awarded  the 
contract  for  the  construction  of  1,100  ft.  of 
24-in.  pipe  sewer  for  use  in  Washington  l'ark 
to  the  San  Antonio  Pipe  Co.,  San  Antonio, 
Texas,  at  $1.33%  per  lin.  ft. 

'•'The  City  Commissioners,  Fort  Worth, 
Te\as,  on  I!'  awarded  the  contract  for 

the  construction  of  ;i  sewer  to  tbe  Texas 
Christian  I'niversitv  to  I.  W.  Moore.  Fort 
Worth,  Texas,  at  $12,210.'  The  oilier  bidders 
were:  General  Construction  Co.,  $13,741; 
Texas    Engineering    Co.,    $13,990;  Tcrrant 


Countv  Construction  Co.,  $1.3,271 ;  Dallas  Lime 
&  Gravel  Co.,  $13,059. 

City  Council  of  Bay  City,  Tex.,  is  to  be 
petitioned  for  an  election  to  vote  on  issuing 
bonds  for  putting  in  a  sewer  system  and.  for 
extending  the  water  mains. 

A  petition  has  been  filed  with  the  City  Com- 
missioners and  referred  to  the  committee  for 
the  construction  of  a  sanitary  sewer  in  10th 
and  Sunset  Ave.,  Dallas,  Tex. 

City  Board  of  Commissioners.  Waco,  Tex., 
has  sold  $200,000  of  20  year  bonds  as  follows : 
$45,000  sanitary  sewer  bonds,  $35,000  storm 
sewer  bonds,  $50,000  street  improvement 
bonds,  $70,000  school  bonds. 

Plans  and  specifications  have  been  completed 
by  Burns  &  McDonnell,  Scarritt  Bldg.,  Kan- 
sas City,  Mo.,  for  sanitary  sewers  and  sew- 
age disposal  plant  for  Cleburne.  Tex.  The 
estimated  cost  of  the  work  is  $220,000. 

City  of  Hillsboro,  Tex.,  voted  Aug.  21  to 
issue  bonds  amounting  to  $30,000-,  of  which 
amount  $5,000  will  be  used  for  the  improve- 
ment of  the  sewerage  system. 

Utah. 

®fhe  following  bids  were  received  for 
ditch  extension  of  the  Gravity  Outlet  Sewer 
in  Salt  Lake  City,  Utah,  including  66,740  cu. 
yds.  grading,  20,000  ft.  B.  M.  road  bridges  in 
place,  50  lin.  ft.  of  12-in.  vitrified  pipe  cement 
joints  and  20  cu.  yds.  of  concrete:  Bryant 
Young  (awarded  contract),  $11,007:  John 
Holt,  $12,012;  Johnson  &  Smeather,  $13,040. 
G.  F.  McGonagle  is  City  Engineer. 

®The  following  are  the  low  bids  received 
for  the  construction  of  2,450  lin.  ft.  of  flume 
extension,  including  150  ft.  of  concrete,  for 
the  Gravity  Outlet  Sewer  at  Salt  Lake  City, 
Utah;  J.  S.  Hilend  (awarded  contract),  at 
$4  per  lin.  ft.  Maginnis  Galvanized  Steel 
Flume  and  $10  per  cu.  yd.  of  concrete ;  James 
J.  Burke  &  Co.  at  $4.50  per  lin.  ft.  for  corru- 
gated iron  flume  and  $10.75  per  cu.  yd.  for  con- 
crete;  Bryant  Young  at  $5.50  per  lin.  ft.  of 
wood  stave  flume  and  $10  per  cu.  yd.  for  con- 
crete.   G.  F.  McGonagle  is  City  Engineer. 

Washington. 

®The  City  Council  of  Kent,  Wash.,  on  Aug. 
22  awarded  the  contract  for  the  construction 
of  a  lateral  sewer  to  N.  T.  Barnes,  Kent,  at 
$10,550.  By  terms  of  the  contract  work  must 
be  finished  by  the  first  of  November. 

City  Commissioners  of  Spokane,  Wash., 
have  passed  a  resolution  providing  for  the 
installation  of  a  sewer  in  Nora  Ave.,  from 
Washington  St.  to  a  point  200  ft.  east. 

Morton  Macartney,  City  Engineer,  Spokane, 
Wash.,  is  preparing  a  resolution  inaugurating 
the  big  Union  Park  Sewer  Proposition.  Tbe 
engineer  expects  that  in  00  days  he  will  have 
his  final  estimates  ready  and  an  assessment 
roll  made  out  showing  the  assessment  against 
each  lot  according  to  the  estimate.  It  is 
planned  to  put  the  improvement  through  un- 
der the  new  law  by  resolution. 

Albert  E.  Keller  has  been  appointed  City 
Engineer  of  Marcus,  Wash.,  and  he  will  com- 
mence work  upon  surveys  for  grades  for  the 
streets  and  walks  and  for  the  water  and 
sewer  systems. 

West  Virginia. 

As  a  result  of  the  accumulation  of  water  on 
Main  St..  the  City  Council  of  Warwood,  W. 
Va.p  is  preparing  to  take  up  the  matter  of 
laying  a  sewer  to  carry  away  all  waste  and 
storm  water. 

Wisconsin. 

®John  I'rogan.  Green  Bay.  W  is.,  has  been 
awarded  a  contract  at  $25,743  for  constructing 
tile  pipe  sewers  in  first  northwest  sewer  dis- 
trict for  the  city  of  Waukegan,  111. 

The  City  Council  of  Appleton,  Wis.,  is  plan- 
ning   to    complete    the    construction    of  the 

sewerage  system  through  the  big  ravine,  which 

i-  said  to  Ik  the  most  important  trunk  sewer 
in  that  city.  It  is  hoped  to  have  the  work 
completed  within  a  year. 

Surveys  and  other  preliminan  work  is  un- 
der waj  for  the  construction  of  >  -ewer  sys- 
tem in  Independence.  W  i< 


indicates  work  now  open  for  bids.        indicates  a  contract  let  recently. 
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California. 

•{•Bids  are  asked  until  11  a.  m.,  Sept.  15, 
for  the  construction  of  the  convalescent  build- 
ing at  Agnevvs  State  Hospital,  Agnews,  Cal. 
Copies  giving  information  as  to  the  various 
contracts  to  be  awarded  may  be  obtained  by 
applying  to  the  State  Department  of  En- 
gineers, Sacramento. 

•{•Bids  are  asked  until  2  p.  m.,  Sept.  20,  by 
J.  L.  McCormick,  Secretary  Board  of  Public 
Works,  995  Market  St.,  San  Francisco,  Cal., 
for  furnishing  and  installing  the  following- 
equipment  in  power  house  and  laundry  build- 
ing for  the  San  Francisco  Hospital :  Ice- 
making  and  refrigerator  plant;  disinfectors ; 
gas  and  water  piping  for  tunnel  work ;  steam 
turbines,  generators  and  main  switchboard ; 
sterilizers;  boiler  room  auxiliaries  and  piping; 
■plumbing,  gasfitting  and  piping  :  laundry  plant. 

The  city  engineer  of  Coronado  is  preparing 
estimates  for  raising  the  seawall  along  the 
Ocean  Front  boulevard  an  additional  2  ft. 

The  Standard  Oil  Co.,  R.  J.  Hanna,  super- 
intendent, Los  Angeles,  has  applied  to  the 
county  supervisors  for  permission  to  construct 
si  wharf  4,000  feet  into  the  ocean  at  El 
Segundo.  It  is  the  intention  of  the  company 
to  use  the  wharf  to  carry  three  pipe  lines,  two 
of  them  for  loading  ships  with  oil  and  gaso- 
line and  the  third  to  bring  in  salt  water  for 
the  large  refinery  the  company  is  building  at 
El  Segundo. 

E.  M.  Capps,  city  engineer,  San  Diego,  has 
prepared  tentative  plans  for  wharves  and 
docks  at  San  Diego,  to  be  built  under  the 
proposed  $1,000,000  bond  issue.  The  plans 
provide  for  a  bulkhead,  seawall  and  piers  en- 
tirely of  steel  and  concrete  with  the  exception 
of  the  tender  on  the  piers. 

The  State  River  Consulting  Board  has  de- 
cided to  improve  Feather  River  at  Star  Bend, 
below  Marysville.  at  a  cost  of  $00,000.  pro- 
vided the  people  of  Marysville  and  Sutter 
county  will  pay  one-half  the  cost.  The  work 
to  be"  done  constitutes  a  cut-off  3,000  ft.  long 
across  Star  Bend,  which  will  relieve  flood  con- 
ditions. Other  improvements  have  been  de- 
cided upon  for  Sacramento  and  San  Joaquin 
rivers  to  cost  about  $50,000.  The  channels  of 
the  old  river  near  Stockton  and  the  Sacra- 
mento River  near  Colusa  will  be  improved  by 
cutting  across  the  bends  and  avoiding  bars 
that  now  hinder  navigation.  A  survey  will 
also  be  made  for  another  cut-off  above  Tis- 
dale  weir,  near  Meridan.  M.  Ellery,  Sacra- 
mento, is  State  Engineer. 

The  Board  of  Harbor  Commissioners  of 
San  Francisco  has  adopted  a  resolution  pro- 
viding for  the  disposal  of  the  first  issue  of  the 
liarbor  improvement  bonds  under  the  act 
which  permits  their  sale  to  the  amount  of 
$9,000,000.  The  amount  asked  for  the  first 
issue  is  $1,000,000.  It  is  proposed  with  this 
amount  to  construct  three  slips  adjacent  to 
Ferry  slip  7.  to  reconstruct  Ferrv  slip  7  and 
to  build  a  pier  at  Union  St.  The  tentative 
plans  for  this  pier  call  for  a  structure  800 
feet  in  length,  built  on  concrete  cvlinder  pil- 
ing.   The  estimated  cost  is  $200,000. 

Connecticut. 

•{•Bids  are  asked  until  3  p.  m.,  Sept.  21,  by 
Capt.  A.  E.  Waldron,  U.  S.  Engineer,  New 
London,  Conn.,  as  noted  in  our  last  issue,  for 
dredging  in  Bridgeport  Harbor.  Conn.  The 
total  area  to  lie  dredged  is  about  20  acres  and 
the  estimated  yardage  is  81,500.  The  ma- 
terial is  mud. 

Delaware. 

•{•Bids  are  asked  until  11  a.  m.,  Sept.  15,  by 
Maj.  R.  R  Raymond,  U.  S.  Engineer,  6th 
and  King  Sts..  Wilmington.  Del,  as  noted  in 
our  last  issue,  for  dredging  Broadhill  River. 
Delaware.  It  is  proposed  to  dredge  a  channel 
6  ft.  in  depth  below  mean  low  water  and  4^ 
ft.  in  width  at  bottom  from  the  6-ft.  depth 
in  Delaware  Bay  to  Milton.  The  depth  of 
cutting  will  be  from  1  ft.  to  4  ft.    The  work 


calls  for  the  dredging  of  about  45,000  cu.  yds. 
of  mud,  sand  and  gravel.  About  $7,000  is 
available  for  the  work. 

District  of  Columbia. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
8,  by  Commissioners  of  the  District  of  Colum- 
bia, Washington,  D.  C,  for  furnishing  and  de- 
livering f.  o.  b.,  Washington.  D.  C,  one  9-ft. 
iron  frame  dry  grinding  pan,  one  35-ft.  dry 
clay  elevator  and  one  piano  wire  screen. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
30.  by  W.  M.Smith,  Acting  Chief  of  Bureau  of 
Yards,  Navy  Department,  Washington,  D.  C, 
for  two  15-ton  locomotive  jib  cranes,  one  at 
the  navy  yard  at  Norfolk  and  the  other  at  the 
navy  yard  at  Mare  Island. 

Florida. 

Bids  as  follows  were  received  Aug.  24  by 
Lt.  Col.  G.  D.  Fitch,  U.  S.  Engineer,  Mont- 
gomery, Ala.,  for  filling  at  Fort  Pickens,  Fla. : 
Home  Dredging  Co.,  Mobile,  Ala.,  22%  cts. 
per  cu.  yd. ;  North  American  Dredging  Co., 
Galveston,  Tex.,  20  9/10  cts. ;  Southern  Dredg- 
ing Co.,  Mobile,  Ala..  23  cts.;  Hillsboro 
Dredging  Co.,  Tampa,  Fla.,  214/10  cts.  The 
estimated  cost  of  the  work  is  $100,000. 

Hawaii. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
12,  by  Maj.  W.  P.  Wooten,  U.  S.  Engineer, 
Honolulu,  Hawaii,  for  dredging  in  Kahului 
Harbor,  Hawaii. 

Idaho. 

Active  construction  work  is  to  be  started  on 
a  large  power  development  at  Kooskia,  Idaho, 
which  will  furnish  power  to  Lewiston,  Idaho. 
A  T  Perkins,  Vice  President  of  the  Webster 
Mfg.  Co.,  2410  W.  15th  St,  Chicago,  111.,  and 
W.  J.  Bell,  Newaygo,  Mich,  are  interested. 

Illinois. 

•{•Bids  will  be  received  until  noon,  Sept.  13, 
by  South  Park  Commissioners,  J.  F.  Neil 
Sec'v.,  56th  St.  and  Cottage  Grove  Ave,  for 
approximately  39,000  cu.  yds.  of  clay  or  sand 
filling  delivered  and  dumped  within  the  small 
parks  listed  in  the  specifications  therefor  at 
points  indicated  by  the  Engineer  of  the  South 
Park  Commissioners.  Specifications  and  form 
of  proposal  may  be  obtained  at  the  above- 
named  office. 

The  General  Electric  Co.,  53  W.  Jackson 
Blvd.,  Chicago,  111,  submitted  a  lump  sum  bid 
of  $1,230  to  the  Commissioner  of  Public 
Works,  Chicago,  for  furnishing  and  delivering 
1,000  lin.  ft.  of  2-pair  solid  conductors  No.  14 
(B  &  S.  gage)  cable,  insulated  and  protected, 

I.  000  ft.  No.  12  cable  and  1,000  ft.  size  00 
single  strand  cable. 

Iowa. 

•{•Bids  are  asked  until  noon,  Sept.  25,  by 
A.  L.  Fribourg,  Secretary  Board  Library 
Trustees,  Sioux  City,  for  all  works,  (except 
plumbing,  heating  and  electrical  work),  for 
the  new  library  building,  according  to  plans 
and  specifications  prepared  by  Edward  L.  Til- 
ton,  Architect.  Bids  will  be  received  at  the 
same  time  and  place  for  the  plumbing  and 
heating  work,  and  for  the  electrical  work  sep- 
arately. Plans  and  specifications  may  be  ex- 
amined at  the  office  of  the  superintending 
architect,  William  L.  Steele,  or  obtained  from 
Dr.  John  P.  Savage,  chairman  library  and 
grounds  committee,  Sioux  City,  la. 

•{•Bids  will  be  received  until  8  p.  m,  Sept. 

II,  by  O.  J.  Viland,  Clerk,  Slater,  la,  for  the 
construction  of  the  proposed  city  hall  at  that 
place. 

Kansas. 

•{•Bids  will  he  received  until  10  a.  in,  Sept. 
14.  by  R.  V.  LaDow.  Supt.  of  Prisons,  De- 
partment of  Justice,  Washington,  D.  C,  for 
roofing  slate  for  hospital  building,  U.  S.  Pen- 
itentiary, Leavenworth,  Kan. 

•{•Bids  will  be  received  until  lrt  a.  m,  Sept. 
18,  by  R.  V.  LaDow.  Supt.  of  Prisons,  De- 


partment of  Justice,  Washington,  D.  C,  for 
air  compressor,  air  receiver,  riveting  ham- 
mers and  hose  for  use  of  the  U.  S.  Peniten- 
tiary at  Leavenworth,  Kan. 

■{•Bids  will  be  received  until  10  a.  m,  Sept. 
11,  by  R.  V.  LaDow,  Supt.  of  Prisons,  De- 
partment of  Justice,  Washington,  D.  C,  for 
Portland  cement  to  be  delivered  f.  o.  b.  cars 
at  the  U.  S.  Penitentiary  at  Leavenworth. 
Kan. 

Kentucky. 

•{•Bids  will  be  received  until  3  p.  m,  Oct. 
9,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  includiug 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Winchester,  Ky. 
The  building  is  one  story  in  height,  with 
ground  area  of  approximately  5,000  sq.  ft., 
faced  with  marble  and,  except  the  roof,  of 
fireproof  construction. 

Louisiana. 

The  Dock  Board  of  New  Orleans  has  ap- 
proved the  plans  of  Swift  &  Co.'s  new  wharf, 
which  the  company  proposes  to  build  in  front 
of  the  fertilizer  plant  in  Jefferson  parish. 

Michigan. 

•{•Bids  will  be  received  until  3  p.  m,  Oct.  16, 
by  Col.  C.  McD.  Townsend,  U.  S.  Engineer, 
Jones  Bldg,  Detroit,  Mich,  for  furnishing 
and  delivering  about  3,580,00(1  ft.  b.  m.  of 
timber  for  use  at  St.  Mary's  Falls  Canal, 
Mich. 

The  following  bids  were  received  Aug.  28 
by  Col  C.  McD.  Townsend,  U.  S.  Engineer, 
Detroit,  Mich,  for  constructing  rubble  on 
Mackinac  Island,  the  price  bid  being  per  ton : 
T.  L.  Durocher,  Sault  Ste.  Marie,  Mich, 
$1,145;  Great  Lakes  Dredge  &  Dock  Co,  Chi- 
cago, 111,  $1.15;  The  Green  Stone  &  Quarry- 
ing Co,  Sawyer,  Wis,  $1.60 ;  The  Inland 
Waterways  Co,  Ashtabula,  O,  $1.62.  About 
28,000  tons  of  riprap  will  be  required. 

The  Manistee  County  Electric  Co,  Clyde  J. 
Holmes,  Secretary,  Manistee,  will  commence 
construction  work  this  fall  on  a  dam  on  the 
Manistee  River  to  develop  400  HP. 

Minnesota. 

The  Pittsburg  Coal  Co,  Duluth.  Minn,  is 
reported  to  be  planning  the  expenditure  of 
about  $250,000  for  the  improvement  of  Dock 
No.  5  at  Allcuez.  It  is  understood  that  the 
dock  will  be  completely  rebuilt  and  machinery 
of  the  most  modern  make  will  be  installed  to 
facilitate  the  handling  of  coal. 

Montana. 

•{•Bids  will  be  received  until  2  p.  m,  Oct.  2. 
by  Supt  of  the  Glacier  National  Park,  Bei- 
ton,  Mont,  for  the  purchase  and  removal  of 
all  dead,  down  and  fire-killed  standing  tim- 
ber within  the  following  fire-burned  districts, 
to  wit :  Anaconda.  Camas  and  Dutch  Creek. 
Bowman  Lake,  Kintla  Lake,  Harrison  Lake, 
Coal  Creek,  Park  Creek.  Ola  Creek;  also  in 
the  Park  Creek  district  for  live  green  timber 
above  18  ins.  in  diameter,  exclusive  of  the 
bark,  3  ft.  from  the  ground. 

Nebraska. 

•{•Bids  will  be  received  until  11  a.  m.  (moun- 
tain time),  Sept.  18,  by  Quartermaster,  Fort 
Robinson,  Nebr,  for  furnishing  the  con- 
struction, steam  heating,  electric  wiring  and 
fixtures  required  for  the  improvement  of  the 
hospital  at  that  post. 

New  York. 

•{•Bids  will  be  received  until  noon,  Sept. 
18,  bv  W.  M.  Black.  Col.  U.  S.  Engineer. 
Room  71(i  Army  Bldg,  39  Whitehall  St,  New 
York.  N.  V,  for  the  rebuilding  and  repairing 
of  dikes  in  Rondout  Harbor,  N.  Y. 

Plans  are  under  way  in  the  office  of  the 
State  Engineer.  Albany,  for  flood  prevention 
work  at  Herkimer,  for  which  a  $75,000  state 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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appropriation  is  available.  The  present  plan 
is  to  dredge  a  channel  100  ft.  wide  from  near 
the  iron  bridge  just  north  of  Herkimer  down 
to  the  railroad  bridge,  cutting  through  the 
island  at  German  St. ;  a  gravel  embankment 
will  be  built  from  the.  material  excavated. 
Below  the  railroad  bridge  the  West  Canada 
will  be  turned  east  to  enter  the  river  about  a 
mile  below  its  present  junction.  This  change 
will  require  a  concrete  wall  to  hold  the  creek 
in  the  new  channel.  Bids  for  the  work  will 
be  asked  this  fall. 

Oregon. 

•J»Bids  will  be  received  until  3  p.  m.,  Oct.  6, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Pendleton,  Ore. 

Rhode  Island. 

•J»Bids  are  asked  until  2  p.  m.,  Sept.  15,  by 
Col.  Frederic  V.  Abbot,  U.  S.  Engineer,  New- 
port, R.  L,  as  noted  in  our  last  issue,  for 
removing  ledge  rock  in  Pawtucket  River,  R.  I. 
The  rock  is  to  be  excavated  from  three  sec- 
tions of  the  river,  all  within  the  limits  of  the 
city  of  Pawtucket,  the  first  situated  within  the 
eastern  half  of  the  100  ft.  wide  channel  and 
about  200  ft.  below  "McDuff's  Wharf"  on  the 
east  side  of  the  river,  and  the  second  and  third 
within  a  stretch  of  the  river  beginning  about 
180  ft.  below  Division  Street  Bridge  and  ex- 
tending down  the  river,  between  the  wharves, 
for  a  distance  of  about  348  ft.  The  first  sec- 
tion covers  an  irregular  area  about  270  ft. 
long  with  an  extreme  width  of  50  ft.  contain- 
ing about  685  cu.  yds.  to  be  excavated.  The 
second  section  comprises  areas  5  ft.  in  width 
on  each  side  of  the  channel  with  a  view  to 
widening  the  channel  from  50  ft.  to  60  ft. 
through  a  portion  of  its  length,  and  contains 
about  1,032  cu.  yds.  The  third  section  is 
within  the  same  stretch  of  river  as  the  sec- 
ond but  comprises  the  area  covered  by  the 
present  50  ft.  wide  channel  with  a  view  to 
deepening  it  to  18  ft.,  which  would  require  the 
excavation  of  about  868  cu.  yds.  The  material 
to  be  removed  is  believed  to  be,  in  the  first 
section,  granitic  in  character,  and  in  the  sec- 
ond and  third  sections,  slate. 

Texas. 

^•Bids  will  be  received  until  noon,  Sept.  11, 
by  L.  W.  Groves,  Secy.-Treas.,  Clarksville, 
Texas,  for  the  construction  of  an  earth  dam 
for  the  Red  River  County  Club,  including  ap- 
proximately 50,000  cu.  yds.  of  earth,  near 
Clarksville.  A  certified  check  for  $200  must 
be  filed  with  each  bid. 

•{•Bids  will  be  received  until  Oct.  2  at  the 
office  of  Alfred  Giles  Co.,  Architects,  San 
Antonio,  Tex.,  for  the  construction  of  a  re- 
inforced concrete  hotel  at  Bryan,  Tex.,  for 
J.  T.  Maloney. 

Virgina. 

•J«Bids  will  be  received  until  noon,  Sept.  27, 
by  Lieut.  Col.  W.  C.  Langfitt,  U.  S.  Engineer, 
920  17th  St.,  N.  W.,  Washington,  D.  C,  for 
dredging  in   Upper  Machodoc  Creek,  Va. 

•H'.ids  will  be  received  until  11  a.  m.,  Sept. 
30,  by  W.  M.  Smith,  Acting  Chief  of  Bureau 
of  Yards  and  Docks,  Navy  Department, 
Washington,  D.  C,  for  the  construction  of 
a  sea  wall  at  the  navy  yard  at  Norfolk,  Va. 

•J*J'<ids  will  be  received  until  11  a.  in..  Sept. 
30,  by  \V.  M.  Smith,  Acting  Chief  of  Bureau 
of  Yards  &  Dorks,  Navy  Department,  Wash- 
ington, D.  C,  for  renewal  of  40-ton  locomo- 
tive crane  track  at  the  navy  yard,  Norfolk,  Va. 

•J-I'.ids  arc  asked  until  noon,  Sept.  22,  by 
I.l  Col.  \V.  C.  Langlitt,  C.  S.  Knginecr,  !)20 
1 7th  St.  N.  W.,  Washington,  D.  C,  as  noted 
in  our  last  issue,  for  duedging  in  James  River, 
Virginia.  The  work  to  be  dune  is  as  follows: 
Section  I  douse  Mill  Mils,  about  71  miles 
below  Richmond  The  area  to  be  dredged  is 
about  100  ft  wide  and  about  two  miles  long. 
I  he  deptfa  of  excavation  will  be  from  about 
to  V/i  ft  ,  and  will  probably  average  nearly 
2'/i  It  I  lie  estimated  yardage  is  430,000.  Ma- 
terial is  sand,  mud  and  clay.     Section  II. 


Harrison's  Bar,  about  38  miles  below  Rich- 
mond. The  area  to  be  dredged  is  about  400 
ft.  wide,  and  about  2%  miles  long.  The  depth 
of  excavation  will  be  from  about  %  to  9  ft. 
and  will  probably  average  about  2  ft.  The  es- 
timated yardage  is  380,000.  Material  is  sand, 
mud,  clay  and  gravel  and  possibly  a  few 
bowlders.  Section  III. — City  Point  Shoal, 
about  33  miles  below  Richmond.  The  area 
to  be  dredged  will  average  about  100  ft.  in 
width,  and  is  about  2,000  ft.  long.  The  depth 
of  excavation  will  vary  from  about  Vz  ft.  to 
2%  ft.,  and  will  average  about  IV2  ft.  The 
estimated  yardage  is  30,000  of  sand  and  mud. 
About  $60,000  is  available  for  the  work. 

•$*As  noted  in  our  last  issue,  bids  are  asked 
until  noon,  Sept.  15,  by  Lt.  Col.  W.  C.  Langfitt, 
U.  S.  Engineer,  Washington,  D.  C,  for  furn- 
ishing and  placing  riprap  on  the  training  dike 
in  Potomac  River,  Virginia  channel.  The  es- 
timated quantity  of  riprap  needed  is  20,000  cu. 
yds.  The  amount  of  money  available  for  pay- 
ment of  contractor's  estimates  is  about  $18,000. 

•f«Bids  are  asked  until  noon,  Sept.  27,  by 
Lt.  Col.  W.  C.  Langfitt,  U.  S.  Engineer,  Wash- 
ington, D.  C,  for  dredging  in  Upper  Macho- 
doc  Creek,  Va.  The  work  calls  for  dredging 
channels  and  turning  basins  to  the  depth  of 
6  ft.  below  mean  low  water,  with  a  bottom 
width  of  50  ft.  The  depth  of  cutting  will 
range  from  1  to  5  ft.  and  will  average  about 
3  ft.  It  is  estimated  that  the  aggregate  length 
of  channels  to  be  dredged  will  be  6,500  ft. 
and  the  aggregate  excavation  will  be  40,000 
cu.  yds.  of  mud  with  10  per  cent  to  30  per 
cent  of  sand. 

Washington. 

•J«Bids  will  be  received  until  Sept.  15,  by 
Metropolitan  Park  District,  Tacoma,  Wash., 
for  the  furnishing  of  10,000  lin.  ft.  of  88-in. 
woven  wire  fencing  to  be  double  galvanized, 
coiled  steel  wire. 

West  Virginia. 

•{•Bids  will  be  received  until  11  a.  m.  (East- 
ern time),  Sept.  22,  by  Maj.  F.  W.  Altstaet- 
ter,  U.  S.  Engineer,  Wheeling.  W.  Va.,  for 
constructing  and  delivering  steel  hull  dipper 
dredge  Col.  M.  B.  Adams,  with  machinery, 
fittings,  etc. 

Canada. 

•J*Bids  will  be  received  until  11  a.  m.,  Sept. 
12,  by  Chairman  of  the  Board  of  Control, 
Winnipeg,  Man.,  for  the  manufacture  and  de- 
livery of  the  following  apparatus  for  the  light 
and  power  department :  Section  "A,"  D.C. 
and  A.C.  Meters.  Section  "B,"  Transformers 
and  Cutouts.  Section  "C,''  Line  Oil  Switches. 
Instructions  to  bidders,  specification  and  forms 
of  tender,  together  with  conditions  govern- 
ing tenders  as  prescribed  by  by-law,  may  be 
obtained  at  the  office  of  the  General  Man- 
ager, City  Light  and  Power  Department,  449 
Main  St.    M.  Peterson  is  Secy,  of  the  Board 

^•Bids  are  asked  until  4  p.  m.,  Sept.  13,  by 
R.  C.  Desrochers,  Secretary  Department  of 
Public  Works,  Ottawa,  Ont.,  for  dredging  at 
Fort  William,  Ont. 

•{•Bids  will  be  received  until  1  p.  m.,  Sept. 
12,  by  L.  K.  Jones,  Secy.,  Department  of 
Railways  and  Canals,  Ottawa,  Ont.,  for  the 
construction  of  improvements  to  the  St.  Peter's 
Canal.  An  accepted  check  for  $25,000,  payable 
to  the  Minister  of  Railways  and  Canals, 
must  be  filed  with  each  bid.  Plans,  specifi- 
cations and  the  form  of  contract  to  be  entered 
into  can  be  seen  at  the  office  of  the  Chief 
Engineer  of  the  Department  of  Railways  and 
Canals,  Ottawa;  at  the  office  of  the  Resident 
Engineer,  Ontario  St.  Lawrence  Canals,  Corn- 
wall, Out.;  and  at  the  office  of  the  Resident 
Engineer,  St.  Peter's  Canal,  St.  Peters,  (  ape 
BretOIl,  at  which  places  forms  of  tender  may 
be  obtained. 

•{•Bid I  will  be  received  until  I  I  a    111  .  Sept 
II,  by  Chairman,  Hoard  of  Control,  VVinni 
peg,    Man,   for  supplies  as    follows:  Section 
A.    Mercury  Arc  Transformers  and  Rectifi 
lis     Section  li      Magnetite  01    Metallic  flame 
Arc  Lamps.    Section  C. — Electrodes.  Section 
I). — Inner  and  Outer  Globes.    Copy  of  the 
instruction  to  bidden,  specification  and  form 

of   lendei    ina\    be  obtained  at    the   oilier  of 


the  General  I\"anager  of  the  City  Light  and 
Power  Department,  44!J  Main  St. 


TRADE  NOTES. 

The  Watson  Wagon  Co.,  Canastota,  N.  Y.,  has 
opened  a  Chicago  office  at  607  Security  Bldg. 
Mr.  E.  G.  Edwards  is  in  charge  of  the  Chicago 

office. 

Mr.  Ashley  P.  Peck,  for  six  years  identified 
with  Allis-Chalmers  Co..  as  sales  engineer,  con- 
nected with  their  New  York  office,  has  re- 
cently associated  himself  with  the  Terry  Steam 
Turbine  Co.,  as  district  sales  manager  for  the 
Middle  West,  with  offices  at  814  Peoples  Gas 
building,  Chicago,  111. 

Mr.  F.  L.  Holloran  of  Indianapolis,  Ind.,  has 
just  entered  the  employed  of  the  Troy  Wagon 
Works  Co.,  Troy,  O.,  as  a  dump  wagon  trav- 
eler. Mr.  Holloran  has  been  employed  for  the 
past  ten  years  as  superintendent  of  steam 
shovel  work  and  is  one  of  the  best  known  men 
in  the  country  in  that  line. 

Mr.  F.  B.  DeGress,  for  over  ten  years  New 
York  District  Manager  of  the  Crocker-Wheeler 
Co.,  has  resigned  from  that  company  to  assume 
the  position  of  General  Sales  Manager  of  the 
Pulsometer  Co.,  17  Battery  Place,  New  York 
City.  Besides  looking  after  the  sales  end  of 
the  business,  Mr.  DeGress  is  also  carrying  on 
a  series  of  experiments,  with  a  view  to  improv- 
ing certain  features  of  the  Pulsometer  in  order 
to  make  it  suitable  for  general  pumping  work 
in  power  plants,  industrial  establishments,  etc. 

The  Lansing  Wheelbarrow  Co.,  of  Lansing, 
Mich.,  has  purchased  the  assets  of  the  Advance 
Concrete  Mixer  Co.,  of  Jackson,  Mich.,  which 
recently  went  into  bankruptcy,  and  is  manu- 
facturing the  concrete  mixers,  mortar  mixers, 
etc.,  formerly  made  by  the  Jackson  Company. 
The  Lansing  Wheelbarrow  Co.,  manufacturers 
of  trucks,  wheelbarrows,  scrapers,  etc.,  has 
been  in  business  for  30  years.  The  company 
has  warehouses  in  New  York  City,  Philadel- 
phia, Chicago,  Kansas  City,  Minneapolis,  St. 
Paul  and  San  Francisco. 

The  new  and  enlarged  works  of  the  Oren- 
stein-Arthur  Koppel  Company  of  Pittsburgh 
were  put  in  operation  about  Sept.  1.  The 
plant  is  located  at  Koppel,  Pa.,  on  the  P  & 
L.  E.  and  the  P.  F.  W.  &  Co.  R.  R.,  and  was 
built  by  the  Nicols  Co..  of  Pittsburgh.  This 
works  will  just  about  double  the  former  capac- 
ity of  the  Orenstein-Artlmr  Koppel  Co..  enabling 
it  to  fully  take  care  of  the  demand  for  its  in- 
dustrial cars,  portable  track  and  other  rail- 
way equipment.  The  new  show  will  also  put 
them  in  position  to  handle  to  better  advant- 
age the  numerous  orders  for  specially  designed 
steel  cars  which  this  company  makes  a  spe- 
cialty of  building,  having  a  large  corps  of  com- 
petent engineers  whose  business  it  is  to  design 
special  ears  for  special  industrial  purposes. 

The  Cement  Products  Exhibition  Co..  72 
West  Adams  street,  Chicago,  has  appointed  Mr. 
F.  E.  Guy,  Frick  building,  Pittsburg,  as  Traf- 
fic Manager.  Mr.  Guy  is  an  expert  in  trans- 
portation matters  and  should  be  of  great  as- 
sistance to  the  exhibitors  and  to  the  manage- 
ment in  looking  after  and  advising  as  to  the 
shipping,  routing,  rating  and  delivering  of  ex- 
hibits, securing  reduced  rates  from  the  railroads 
and  so  on.  Considerable  difficulty  has  been  ex- 
perienced in  past  exhibitions  by  the  exhibitors 
in  shipping  their  exhibits  so  as  to  arrive  at 
their  destination  in  time  for  the  opening  of 
the  shows  at  the  lowest  rates  and  with  the 
lease  amount  of  trouble.  This  is  particularlv 
true  of  New  York  on  account  of  the  congested 
and  complicated  freight  handling  conditions  in 
that  district.  It  is  the  intention  of  the  Cement 
1  rndm-ts  Exhibition  Co.,  to  fully  inform  the 
exhibitors  at  the  Cement  Shows  as  to  the  ser- 
vice Mr.  Guy  is  prepared  to  render  in  looking 
alter  the  consigning,  routing,  shipping  and  de- 
livering of  material  for  exhibtion  at  the  Ce- 
incnt  Shows. 


WATER    WORKS  EXTENSION. 

Sealed  bids  will  be  received  by  the  city 
clerk  of  Montgomery  City,  Mo.,  until  2 
p.  in.,  the  ISth  day  of  September,  A.  D. 
1911,  for  constructing  extensions  to  the 
present  water  works  system,  to  consist 
of  the  following  approximate  quantities: 

L'.Sim  ft.  of  C-ln.  C.  I.  pipe. 
:'0,;{->0  ft.  of  4-ln.  C.  1.  pipe. 

"00  ft.  of  IV6-I11.   galvanized  iron  pipe. 
r>. odii  lbs.  special  castings, 
lire  hydrants, 
it  G-ln.  water  gale  valves  and  boxes, 
in  l-ln.  water  gate  valves  and  boxes. 
I'd  lilted  check   .".  per  cent  of  bid. 
Hond  1,1  in   for  full  amount  of  contract. 
I'liins  ami  speelllcatloii.s  an-  on  Hie  and 
can  be  examined  at   the  nltlec  of  the  city 
clerk   at    Mnnlgomeo    City.    Mo.,  and  at 

I  lie    nlllce    of    I  he    eugll  i  s.  Kuller-Coult 

Co.,  Chemical  Kutldiiig,  St  Louis,  Mo. 
Kxtrn  copies  may  be  had  from  tin'  engi- 
neers op  payment  of  cost  of  printing, 
$:\r.u. 


•J-  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 


September  6,  191 1. 
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Scrapers  and  Grading  Plows  of  Known  Quality 

For  over  a  quarter  of  a  century  wherever  there  has  been  an  important  earth  moving  contract  you  will 
find  that  the  greater  part  of  the  work  has  nearly  always  been  done  with 

Western  Wheeled  and  Drag*  Scrapers  and  Grading  Plows 

They  have  attained  a  higher  efficiency  through  a  life  time's  experience  in  actual  contract  work  com-i 
bined  with  largest  manufacturing  experience. 

Western  Wheeled  Scrapers  were  the  pioneers  and  have  always  maintained  their  supremacy  through 
superior  design  and  construction. 

Western  Drag  Scrapers,  Chicago  Tongue  Scrap-  ^-^^^^^ 
ers,  Western  Buck  Scrapers.  if 

Western  Railroad  and  Township  Plows  have  ^^fc^^^ 
withstood  the  test  of  time  in  the  hardest  service. 
Any  size  from  2  to  16  horse  power. 


Heavy  Western  California  Fresno 


Complete  catalog  of  Plows,  Scrapers  and  earth  handling 
machinery  on  request. 

Western  Wheeled  Scraper  Co.,  Aurora,  III. 


Western  Rooter  Plow.  No.  20 


Bids  will  be  received  by  the  City  Clerk 
of  the  City  of  Colorado  Springs,  Colo.,  un- 
til 9  o'clock  a.   m.  of  Wednesday,  Sep- 
tember 20,  1911,   for  the  construction  of 
Paving  and  Improvement  District  No.  1 
and  all  incidentals  thereto.    The  following 
is  the  Engineer's  approximate  estimate: 
ABUTTING  PROPERTY  OWNERS' 
PORTION. 
23,129  cu.  yds.  excavation. 

(Note.— Should  sheet  asphalt  with  bind- 
er be  used,  an  additional  excavation  of 
2,125  cu.  yds.  will  be  required.) 
76,163  sq.  yds.  paving. 
1,843  lin.  ft.  oak  header — 3xl2-in. 
22,119  lin.  ft.  concrete  curb  and  gutter,  as 
follows: 

S,066  lin.  ft.,  curb  face  6-in.,  gutter  30- 
in. 

5,097  lin.  ft.,  curb  face  10-in.,  gutter  30- 
in. 

882  lin.  ft.,  curb  face  12-in.,  gutter  30- 
in. 

6,676  lin.  ft.,  curb  face  6-10-in.,  gutter 
30-in. 

550  lin.  ft.,  curb  face  6-in.,  gutter  24- 
m. 

380  lin.  ft.,  curb  face  8-10-in.,  gutter 
30-in. 

250  lin.  ft.,  curb  face  6-24-ln.,  gutter 
30-in. 

218  lin.  ft.,  curb  face  12-in.,  gutter  18- 
in. 

235  lin.  ft.  gutter— 30-in. 
1,304  lin.  ft.  curb— 6xlS-in. 

432  lin.  ft.  inigating  ditch. 
2,402  lin.  ft.  15-in.  vitrified  irrigating  tile. 
1,986  lin.    ft.    10-in.   vitrified  tile — storm 
sewer  connections. 
595  lin.  ft.  double  gutter. 
13  manholes  on  irrigating  pipes. 
38  catch  basins — storm  sewer. 
45  manhole  changes. 
286  lin.    ft.    concrete   wall — 1    to   4  ft. 
high. 

2  M.  ft.  B.  M.  lumber. 
2  catch  basins — park  style. 
STREET   RAILWAY  PORTION. 
17,538  sq.  yds.  paving. 
6,320  cu.  yds.  excavation. 

80  lin.  ft.  oak  header— 3xl2-in. 
Plans  and  specifications  are  on  file  in 
the  office  of  the  City  Engineer. 

Certified  check  for  ten  thousand  dollars 
($10,000.00)  must  accompany  each  pro- 
posal. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 
By  order  of 

A.  J.  LAWTON, 
Com'r  Public  Works  and  Properly. 


UNDERGROUND  SUBWAY  CON- 
STRUCTION. 

City  of  Toronto,  Canada. 

It  is  the  intention  of  the  City  of  To- 
ronto, to  call  for  tenders  for  construc- 
tion of  double  track  underground  sub- 
ways, approximately  three  miles  in 
length,  on  or  about  September  15th. 

Intending  bidders  please  be  governed 
accordingly. 

G.  R.  GEARY, 
Mayor. 

City  Hall,  Toronto,  August  25th,  1911. 


I'.  S.  Engineer  Office,  Louisville,  Ky., 
August  7,  1911.  Sealed  proposals  for  con- 
structing lock  and  dam  No.  48,  Ohio 
River,  near  Henderson,  Ky.,  will  be  re- 
ceived at  this  office  until  11  a.  m.  (cen- 
tral time),  September  7,  1911,  and  then 
publicly  opened.  Information  on  appli- 
cation.   Lytle  Brown.  Capt.  Engrs. 


SANITARY  SEWERS. 

Sealed  bids  will  be  received  by  the  city 
clerk  of  Montgomery  City.  Mo.,  until  2 
p.  m.,  the  18th  day  of  September,  A.  D. 
1911,  for  constructing  sanitary  sewers  to 
consist  of  the  following  approximate 
quantities. 

5,500  ft.  of  8-in.  vitrified  clay  pipe  sewer. 
2  flush  tanks. 
2  septic  tanks. 
12  manholes. 
2  drop  manholes. 
2  lamp  holes. 
Certified  check  5  per  cent  of  bid. 
Bond  to  be  for  full  amount  of  contract. 
Plans  and  specifications  are  on  file  and 
can  be  examined  at  the  office  of  the  city 
clerk  at  Montgomery  City,  Mo.,  and  at 
the  office  of  the  engineers,  Fuller-Coult 
Co.,    Chemical   Building,   St.    Louis,  Mo. 
Extra  copies  may  be  had  from  the  engi- 
neers  on   payment   of  cost   of  printing. 
$2.50. 


WATERWORKS. 

Sealed  proposals  for  constructing  wa- 
terworks for  the  Town  of  Henry,  South 
Dakota,  will  be  received  by  the  Council 
of  Henry,  up  to  3:00  o'clock,  p.  m.,  Sep- 
tember 12,  1911,  and  then  publicly  opened. 
Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $500.00,  made  payable'  to 
O.  J.  Breen,  Clerk,  Town  of  Henry,  South 
Dakota. 

Plans  and  specifications  can  be  exam- 
ined at  the  office  of  the  Clerk,  in  Henry, 
or  at  the  office  of  The  Missouri  Valley 
Engineering  Company  at  Mitchell,  South 
Dakota.  Copies  of  the  plans  and  specifi- 
cations will  be  furnished  intending  bid- 
ders upon  the  deposit  of  $5.00  to  insure 
the  safe  return  of  same.  The  right  is 
reserved  to  reject  any  or  all  bids. 

ED  GUENTHER,  Mayor. 

O.  J.  BREEN,  Clerk. 
Dated  at  Henry,  South  Dakota,  August 
17,  1911. 


BRIDGE. 

Sealed  bids  for  the  construction  of  a 
steel  highway  bridge  over  the  Cane  River 
at  Bermuda,  La.,  will  be  received  by  the 
bridge  committee  up  to  twelve  o'clock 
noon  of  Wednesday,  October  fourth,  1911. 

Bids  will  be  addressed  to  P.  E.  Prud- 
homme,  president  police  jury,  Natchi- 
toches, La.,  and  shall  be  accompanied  by 
a  certified  check  in  the  sum  of  six  hun- 
dred dollars.  The  right  to  reject  any  or 
all  bids  is  reserved.  For  copies  of  plans 
and  specifications  address  Ira  W.  Syl- 
vester, C.  E.,  Alexandria,  La. 

P.  E.  PRUDHOMME, 
Pres.  Police  Jury. 

STEEL  TOWER  &  TANK. 

Sealed  proposals  for  constructing  a  steel 
tower  and  tank  at  Vermillion,  South  Da- 
kota, will  be  received  by  the  City  Com- 
missioners up  to  8:00  o'clock,  p.  m.,  Sep- 
tember 11,  1911,  and  then  publicly  opened. 
Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $500.00,  made  payable  to 
C.  I.  Vaughn,  City  Auditor. 

Plans  and  specifications  can  be  exam- 
ined at  the  office  of  the  City  Auditor. 
Vermillion,  or  at  the  office  of  The  Mis- 
souri Valley  Engineering  Company  at 
Mitchell,  South  Dakota.  Copies  of  the 
plans  and  specifications  will  be  furnished 
intending  bidders  upon  the  deposit  of 
$5.00  to  insure  the  safe  return  of  some. 
The  right  is  reserved  to  reject  any  or  all 
bids. 

C.  I.  VAUGHN.  City  Auditor. 
GEO.   J.  KEMPKER.  Mayor. 


Mammoth  Hot  Springs.  Wyo.,  Sept.  5, 
1911. — Sealed  proposals,  in  triplicate,  will 
be  received  here  until  2  p.  m.,  Oct.  5, 
1911,  and  then  publicly  opened,  for  fur- 
nishing labor  and  materials  for  construct- 
ing post  chapel,  including  plumbing,  heat- 
ing, electric  wiring  and  fixtures,  at  Fort 
Yellowstone,  Wyo.  Information  furnished 
on  application.  Envelopes  containing 
proposals  to  be  indorsed  "Proposals  for 
Chapel"  and  addressed  to  Constructing 
Quarteimaster. 


TK»    ^TABY         No  Excavating  or 
l  lie    «J  I  t  \  IV  i  Concrete  Required 

IMPROVED         For  lns,aUin* 
&?ageesr    FLUSH  TANK  SIPHON 

(Without  Movlnc  Parts) 
WRITE  FOR  PARTICULARS. 

F.  STARY  &  SONS,    Cedar  Rapids,  Iowa 


ATTENTION  CONTRACTOR 

A  contractor  desires  to  take  a  partner  in  with 
him  on  fifty  (50)  miles  of  railroad  grading  who 
has  some  team  outfit,  or  its  equivalent.  I  have 
this  work  direct  from  the  company  and  the  work 
and  prices  are  the  best. 

Address  BOX  No.  552,  Engineering  &  Contracting 
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POSITIONS  WANTED 


POSITIONS  WANTED 


MISCELLANEOUS  WANTS 


FIRST-CLASS  SEWER  FOREMAN  is  open 
for  position;  concrete  and  pipe;  has  good 
references,  with  12  years'  experience.  Ad- 
dress Box  554,  care  of  Engineering-  &  Con- 
tracting, 537  S.  Dearborn  St.,  Chicago,  111. 

10-2t 


CONTRACTOR'S  ENGINEER — Graduate,  12 
years'  experience,  heavy  and  complicated 
concrete  construction,  steam  shovel  and 
dredge  work;  employed;  wishes  change. 
Address  Box  553,  care  of  Engineering  & 
Contracting,  537  S.  Dearborn  St.,  Chicago, 
111.  10-8t 


RESIDENT  ENGINEER  or  contractor's 
superintendent,  married,  technical  educa- 
tion, six  years'  experience  railroad  and 
reservoir  construction.  Can  report  on  short 
notice.  Location  immaterial.  References. 
Address  Box  555.  care  of  Engineering  & 
Contracting,  537  S.  Dearborn  St.,  Chicago, 
111.  10-3t 


POSITION  WANTED — By  expert  concrete 
foreman;  ten  years'  experience;  handle 
large  or  small  jobs;  understand  form  build- 
ing thoroughly.  Address  G.  E.  Roach,  191 
East  River  St.,  Peru,  Ind.  10-lt 


POSITION  WANTED— Foreman,  rigger  and 
steel  worker,  age  30,  has  had  experience 
on  heavy  construction  work.  10-lt 


WANTED  POSITION— After  September  1st, 
open  for  position  as  walker;  20  years'  ex- 
perience in  construction  work.  Shovel  or 
team  outfit.  Prefer  team.  Or  will  take 
position  as  superintendent  of  a  concrete 
job  up  to  times  on  reinforced  concrete.  Can 
give  best  reference.  A.  W.  McCormick, 
Mount  Savage,  Md.  9-2t 


COMMISSARY  CLERK-BOOKKEEPER,  ex- 
perienced in  railroad  construction  work;  33 
years  old;  active,  energetic  and  loyal.  Will 
furnish  high  references.  Address  Box  544, 
care  of  Engineering  &  Contracting,  537  So. 
Dearborn  St.,  Chicago,  111.  7-4t 


POSITIONS  VACANT 


WANTED — A  hustler  to  take  an  interest  in 
large  going  contracting  company.  Party 
must  be  practical  man  or  engineer  on  con- 
struction work  and  devote  all  his  time  to 
the  business,  also  capable  of  commanding 
good  financial  backing.  The  company  now 
is  conducting  several  hundred  thousand 
dollars'  worth  of  work  in  middle  west.  Ad- 
dress Box  556.  care  of  Engineering  &  Con- 
tracting, 537  S.  Dearborn  St.,  Chicago,  111. 

10-lt 


BUILD  YOUR  OWN  well  drill  and  rock 
quarry  drill.  I  sell  blue  prints,  the  irons. 
Address  Chas.  E.  Wyman,  425-427  Watt 
St.,  Jeffersonville,  Ind.  10-4t 


ROCK  EXCAVATION  TO  SUB-LET. 
A  contractor  in  Northern  New  York  has 
about  50,000  yds.  of  rock  excavation  to  sub- 
let. Suitable  for  heavy  steam  shovel  and 
dinkies.  Address  Box  557,  care  of  Engi- 
neering &  Contracting,  537  S.  Dearborn  St.. 
Chicago,  111.  10-2t 


WANTED — Present  address  of  Joseph  Mar- 
tin, formerly  superintendent  at  Baltimore. 
Md.,  sewerage  filtration  job,  for  the  New 
York-Continental- Jewell  Filtration  Co. 

10-lt 


TO  LET — Ten  thousand  yards  of  short 
scraper  team  work  near  Alton.  Mulvill 
Bros.,  Alton,  111.  10-lt 


WANTED — The  present  address  of  G.  C. 
Johnson.  Rinehart  Coleman  Co.,  Pleasant- 
ville,  N.  Y.  10-lt 


WANTED— Twenty-team  outfit  to  work  on 
percentage  or  partnership.  Plenty  good 
contracts  in  the  South  to  work  on.  Ad- 
dress J.  C,  care  Koenigs  Labor  Agency. 
Little  Rock,  Ark.  9-2t 


EXPERT  TUNNEL  SUPERINTENDENT 
desires  position;  25  years'  practical  experi- 
ence in-  tunnel,  sewer,  shield,  pneumatic 
caissons,  shaft  sinking,  rock  or  soft  ground 
and  compressed  air  work.  Ta.ke  full 
charge,  thoroughly  reliable,  best  of  refer- 
ence. Just  finished  big  job.  Will  go  any- 
where. Address  T.  R.,  Engineering  &  Con- 
tracting, 13-21  Park  Row,  N.  Y.  City,  N.  Y. 


SUPERINTENDENT  or  general  foreman; 
20  years'  practical  experience  in  railroad 
tunnel,  sewer  shaft  sinking,  rock  or  soft 
ground  timbering  and  reinforced  concrete, 
good  organizer,  wide  camp  experience,  best 
of  reference,  can  go  anywhere.  Address 
"J.  F.,"  Engineering  &  Contracting,  537  S. 
Dearborn  St.,  Chicago,  111.  10-2t 


CONTRACTOR'S  SUPERINTENDENT— By 
civil  engineer,  36,  married,  8  years  in  con- 
tracting business  as  superintendent  and 
principal;  7  years'  previous  experience  as 
engineer.  Clean  record  and  ability.  Ad- 
dress Box  550,  care  Engineering  &  Con- 
tracting, 537  So.  Dearborn  St.,  Chicago,  111. 

9-4t 


EXPERIENCED  MATERIAL  or  commissary 
man  and  timekeeper  wants  position.  Five 
years'  experience  on  railroad  construction 
work.  Address  Box  545,  care  of  Engineer- 
ing &  Contracting,  537  So.  Dearborn  St., 
Chicago,  III.  7-6t 


WANTED— Steam  Shovel  foreman  and 
cranesman.  None  but  first-class  men  need 
apply.  Address  Carpenter  &  Boxley.  Pem- 
broke, Va.  9-2t 


WANTED 

to  correspond  with  contractor  who  has 
tools  for  moving  dirt  for  quarry  strip- 
ping. I  wish  to  lease  or  buy  second- 
hand tools  for  work,  twenty-five  miles 
from  Omaha,  Neb, 
Address  Box  503,  Lincoln,  Neb. 


ROCK  EXCAVATION, 
TUNNELING  and  QUARRYING 

These  subjects  are  treated  in  detail,  economic 
methods  being  described  and  detailed  costs  given 
in  Gillette's  "Rock  Excavation — Method*  and 
Cost."  A  contractor  writes  us  that  one  method 
described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticking  in 
the  drill  hole.  A  mining  engineer  has  sent  us  a 
table  showing  the  output  before  certain  of  the 
author's  suggestions  were  adopted  and  after  they 
were  put  into  practice,  giving  an  increase  of  70% 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superintendents  and  foremen. 

It  contains  384  pages  and  ;ts  price  is  $3  00  net, 
postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

337  So.  Dearborn  Street,  Cbicas* 


EXPERIENCED  Railroad  Construction  man 
has  some  money  to  invest  with  services 
in  contracting.  Address  Box  549,  care  En- 
gineering &  Contracting,  537  So.  Dearborn 
St.,  Chicago,  111.  9-2t 


COLORED  LABORERS  furnished  to  con- 
tractors all  over  the  entire  South.  I  have 
good  connections  in  several  of  the  more  im- 
portant centers  throughout  the  Southern 
States.  Satisfaction  guaranteed.  When  in 
need  of  colored  labor,  wire  or  write  with- 
out delay  to  headquarters.  L.  A.  Parker. 
Charlotte.  N.  C.  9-2t 


WANTED— The  address  of  Contractor 
Story  or  Granberry  Bros,  that  did  work 
on  Mexico  Old  Monroe  cut  off.  Burlington 
R.  R.,  year  1904.  Address  Mulvill  Bros., 
Box  81,  Alton,  111.  6-6t 


FOR  RENT— One  70-ton  Bucyrus  steam 
shovel;  one  45-ton  Bucyrus  steam  shovel; 
four  16-ton  locomotives;  forty  K.  &  J.  four- 
yard  dump  cars,  or  will  take  sub-contract". 
This  outfit  is  comparatively  new.  Addreae 
H.  W.  Hawley  &  Co.,  316  Burke  Bldg..  Se- 
attle, Wash.  12-tf 


CONTRACTORS— We  have  125,000  yards  of 
ne  w  work  to  let  in  Eastern  Kentucky. 
I'rolltable  work  for  team  and  rock  outfits. 
Short  haul  for  supplies.  Address  Winston 
&  Co.,  Craftsvllle,  Ky.  7-4t 


1  ARODPD^  ^or  a^  Classes  of  Construction  Work  in  Any  Part 
LADUKCKJ    0f  tne  United  States.     Any  Nationality  Desired. 

FURNISHED  w.  Reiss  Employment  Agency  ,S?Sf?P&  New  York 
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Write  for  this-NOW 


To  every  prospec- 
tive purchaser  or 
user  of  locomotives 
— we  will  send  free, 
upon  request  refer- 
ring to  this  advertise- 
ment, our  Tenth 
Edition  Catalogue,, 
showing  steam  locomo- 
tives of  all  sizes  and 
designs  suitable  for  Con- 
tractors, Mines,  Quarries,  Industrial  Plants, 
Logging,  Plantations,  Steel  Works,  etc.  etc., 
with  useful  tables  and  data  not  found  else- 
where in  print. 

Please  note  we  build  light  locomotives 
down  to  four  tons  weight,  and  heavy  loco= 
motives  up  to  eighty  tons. 

H.  K.  PORTER  COMPANY 


539  Wood  Street 


Pittsburgh,  Pa. 


N.  B. — We  make  a  specialty  of  our  two=stage  compressed  air  locomo- 
tives— the  safest,  least  expensive  and  handiest  industrial  haulage  where 
steam  locomotives  are  not  desired. 


WIRE 
ROPE 


A pply  -to 


Roebling's 


at 

TON,  IM .  J. 


NEW  YORK      PHILADELPHIA      CHICAGO  ATLANTA 
CLEVELAND     SAN  FRANCISCO     LOS  ANGELES 
SEATTLE  PORTLAND,  Ore. 


American  Steel  &  Wire  Co.'s 

AMERICAN 
WIRE  ROPE 

In  All  Standard  Forms  of  Construction — 
Non-spinning,  Flattened  Strand  & 
Flat,  made  of  Swedes  Iron,  Crucible 
Cast  Steel  and  Monitor  Plow  Steel 

HOISTING  ROPE  of  every  description 
for  elevators,  mines,  coal  hoists,  ore 
hoists,  conveyors,  derricks,  stump 
pullers,  steam  shovels,  dredges,  logging, 
ballast  unloaders,  etc.  Towing  haw- 
sers, mooring  lines,  tiller  rope  and  ship's  rigging. 
Mine  and  surface  haulage  rope,  street  railway 
cable  and  power  transmission  rope,  suspension 
bridge  cables,  cableway  ropes,  guy  strands  and 
sash  cords.  Flat  rope  for  deep  hoisting.  Special 
lope  made  to  order. 

Copper  Cable  and  strand  for  all 
electrical  purposes.  Fittings  and 
appliances  for  use  with  wire  rope 

Read  about  wire  rope  usage  in  its  different  require- 
ments in  American  Wire  Rope  News.  Gladly  sent  free  to 
anyone  upon  request. 


WE  MAKE 


American  Wire  Rope 
Aeroplane  Wire  and  Strand 
Piano  Wire 
Mattress  Wire 
Weaving  Wire 
Broom  Wire 
Fence  Wire 
Flat  Wire 

Flat  Cold  Rolled  Steel 
Wire  Hoops 

Electrical  Wires  and  Cables 
Rail  Bonds 
Bale  Ties 


Tacks,  Nails,  Staples,  Spikes 
Barbed  Wire 
Woven  Wire  Fencing 
Fence  Gates 
Steel  Fence  Posts 
Concrete  Reinforcement 
Springs 

Sulphate  of  Iron 
Poultry  Netting 
Wire  Rods 

Juniata  Horse  Shoes  and  Calks 
Shafting  Cold  Drawn  Steel 
Wire  of  Every  Description 


We  issue  separate  catalog  for  each  of  these 
■upon  application. 


Gladly  furnished 

American  Steel  &  Wire  Co.'s  Sales  Offices 


CHICAGO  .... 
NEW  YORK  .... 
WORCESTER  . 

BOSTON   

PITTSBURG. 
CINCINNATI 
CLEVELAND  . 
DETROIT  .... 
ST.  LOUIS  .... 
MONTREAL  .... 
ST.  PAUL-MINNEAPOLIS 
DENVER,  COLO. 
SALT  LAKE  CITY,  UTAH 
SAN  FRANCISCO,  CaL. 
PORTLAND,  ORE.  . 
SEATTLE,  WASH.  . 
LOS  ANGELES,  CAL.  . 


72  West  Adams  Street 
30  Church  Street 
94  Grove  Street 
120  Franklin  Street 
Frick  Building 
Union  Trust  Building 
Western  Reserve  Building 
Ford  Building 

Third  National  Bank  Building 
Bank  of  Ottawa  Building 
Pioneer  Press  Building.  St  Paul 
First  National  Bank  Building 
736  So.  3rd  West  Street 
16th  and  Folsom  Streets 
Ninth  and  Irving  Streets 
4th  Ave.  South  &  Connecticut  St. 
Jackson  and  Central  Avenue 


NEW  YORK,  United  States  Steel  Products  Co.,  30  Church  St. 
Export  Representatives 
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Loaded  Automatically 
Only  One  Man  Required 

These  are  the  principal  distinguishing  features  of  the 
B.  &  B.  Patent  Automatic  Aerial  Wire  Rope  Tramway. 

It's  a  two-bucket  system,  loaded  automatically  while  in 

motion  and  evenly  dis- 
tributed in  bucket  because 
loaded  from  two  sides. 

The  Buckets  are 
self-dumping,  self- 
righting,  self-locking, 
loaded  or  discharged 
at  any  point  on  the  line  and 
return  automatically  to  load- 
ing position. 

It's  a  money-maker  because 
it  saves  power,  equipment  and 
manual  labor.  Let  us  tell  you 
more  about  it  Write  for 
Catalog  62A. 


Broderick  &  Bascom 
Rope  Company 

805-809  N  Main  Street 
St.  Louis.  Mo 


Branches 
New  York 
San  Francisco 
Seattle 


LIMA  LOCOMOTIVES 


CONTRACTORS'  DINKEV.    Wn  have  them  In  stock  for  I  mmcdlatc  shipment. 
Write  us  for  Catalog  "T"  and  prices. 

THE  LIMA  LOCOMOTIVE  &  MACHINE  CO. 

1090  S  Main  St..  LIMA,  0.  NEW  YORK.  50  Church  St.  CHICAGO,  1122-23  McConnick  Bldg- 


Tiiis  cut  shows  latest  design  Locomotive  built  by  the 
Davenport  Locomotive  \\  orks 

OUR  GUARANTEE 

on 

Contractors'  Locomotives 

EVERY  locomotive  built  by  us,  whether  it  is  stipulated  in  the  con- 
tract or  not.  is  guaranteed  to  be  built  in  accordance  with  the  speci- 
fications, to  be  of  the  best  workmanship  and  materials,  accurately  con- 
structed to  our  duplicate  part  system,  and  to  develop  the  tractive  force 
stated  in  our  catalog.  Each  individual  part  is  guaranteed  to  be  of  suitable 
material,  and  free  from  all  defects. 

Simplicity,  ease  of  adjustment  and  wearing  quality  under  actual 
working  conditions  are  the  strong  characteristics  of  our  locomotives. 

Send  for  Catalog  EC. 

DAVENPORT  LOCOMOTIVE  WORKS,  Davenport,  Iowa 

BRANCH  OFFICES: 
Chicago,  12  and  14  Canal  Street  Minneapolis.  107  3rd  Avenue  N. 

New  York.  30  Churrli  Street  Seattle.  ii  1 3- 1  r>- 1 7  Western  Ave. 

F.  H.  Hopkins  <k  Co.,  Montreal.  Que.,  Canadian  Representative. 


 Camp  Cars  

and  all  types  of  cars  used  by 

Railroad  Contractors 

Write  for  Information 

MT.  VERNON  CAR  MFG.  CO. 

Mf.  Vernon.  III. 


B.  Nicoll  and  Company 

Iron  and  Steel 

149  Broadway,  New  York 


Monighan  Drag  Line  Excavators 

WE  make  a  specialty  of  DRAG  LINE  EXCAVATORS 
equipped  with  the  latest  improved  machinery. 
These  machines  will  do  at  least  one-third  more  work  in  a 
given  time  than  any  of  the  older  types,  thus  largely  reduc- 
ing the  cost  per  yard  of  excavation.  It  will  pay  you  to 
investigate. 

Send  for  Catalog  and  Full  Information 

MONIGHAN  MACHINE  CO. 


2016-30  Carroll  Avenue 


CHICAGO 
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Contractors'  Locomotives 

For  light  and  heavy  service. 
Of  strong  design  and  construction 
throughout. 
Arranged  for  coal  or  oil  fuel. 
Prompt  deliveries. 
Immediate  delivery  on  9x14,  10x14,  10x16 
and  11x16  Saddle  Tank  Locomotives, 
36"  and  standard  gauge. 
Write  For  Catalogue 

VULCAN  IRON  WORKS 

WILKES-BARRE,  PA. 

NEW  YORK  OFFICE:  50  Church  Street 
CHICAGO  OFFICE:  First  National  Bank  Building 
H.  K.  McLean,  Representative 


Why  Is  It  Cheaper  to  BuyThan 
Rent  Cars  and  Track? 

BECAUSE 

1- — Let  us  suppose  the  rent  For  500  feet  of  portable  track  and  10  l»-yard  dump  cars  is 
$3.00  per  day.   S3. 00  per  day  Is  about  124%  per  month  rental  on  the  market  price  of 
entirely  new  material,  which  you  do  not  always  get  when  you  rent. 
2. — All  damage  to  the  material  and  all  repair  parts  are  charged  extra  at  fancy  prices, 
not  to  mention  I  ncldental  charges  too  numerous  to  mer.ton. 

3  — If  you  keep  the  material  eight  months  you  have  paid  for  It  In  full  and  still  you  do 
not  own  a  single  foot  of  track  or  a  wheel  on  the  cars.  If  you  stop  paying  rent  or  are 
through  with  the  material,  say  after  four  months,  you  have  paid  50%  of  the  market 
value,  and  again  you  do  not  own  anything. 

BUY  CARS  AND  TRACKS 

BECAUSE 

1.  — You  get  first-class  new  material  at  competitive  prices.  I.e.,  lowest  market  prices; 
you  buy  on  easy  terms.  If  necessary,  practically  the  same  as  paying  rent. 

2.  — You  own  the  material.  You  and  your  men  take  better  care  of  the  material, 
therefore.  It  lasts  longer,  less  damage  and  less  repairs — no  Incidentals. 

3.  — If  you  do  not  need  the  material  after  four  or  eight  months,  sell  It  and  get  from 
40  to  663  %  of  your  purchase  price. 

4.  — It  Is  cheaper  and  more  bus  ness-llke  and  more  Independent  to  buy  than  rent. 
Think  this  over,  then  write  }or  our  prices — they  are  attractive. 


FOR  ALL  INDUSTRIES. 


RAILROAD  SPECIALISTS 

CRNST 

•COMP/1NY' 

473  Hudson  Term.  New  York,  N.  Y. 

Boston;     Denver,  Colo. ;    Los  Angeles;     San  Francisco;     Toronto,  Ont. 


WILLIAMS  IMPROVED 

DRAG  SCRAPER  EXCAVATOR 


Standard  Bucket 
Type  "C."  Closed 


Williams  Buckets 

are  the  most  dur- 
able and  most 
powerful  buckets 
built,  and  the 
simplest  to  oper- 
ate. 

NO  REPAIRS 


Single  Rope  Bucket 
Open 

Williams  Scrapers, 
Excavators,  Revolv- 
ing Derricks  and 
Special  Digging 
Machinery  for  all 
work  are  the 
strongest  and  best 
built. 

NO  REPAIRS 


W rile  Us  for  Information  and  Prices 

THE  G.  H.  WILLIAMS  COMPANY 

CLEVELAND,  OHIO 


single RoPe Bucket   ROCKEFELLER  BUILDING 

Closed 


Standard  Bucket 
Type  "D, "Closed 
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INDUSTRIAL  LOCOMOTIVES 


Locomotives  for  rough  work  on  contracting  jobs,  quar- 
rying, plantation  service,  and  switching  around  mines 
and  industrial  plants,  must  be  as  carefully  designed  and 
constructed  as  larger  locomotives. 

The  American  Locomotive  Company  has  spent  a  great 
deal  of  time  and  money  in  developing  its  small  loco- 
motives. The  designs  have  been  carefully  considered, 
and  the  locomotives  are  as  good  as  they  can  be  made. 
Every  bit  of  material  is  carefully  selected  and  tested. 

In  selecting  a  locomotive  you  cannot  afford  to  overlook 
the  fact  that  we  have  built  over  50,000  of  them — 
both  small  and  large. 

Remember  that  we  carry  interchangeable  repair  parts 
in  stock  at  Paterson,  N.  J.,  Chicago  and  San  Francisco. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET,  NEW  YORK. 

McCormick  Building,  Chicago  401  Board  of  Trade  Building,  Scranton 

2101  Beaver  Avenue,  Pittsburgh  41  Ottawa  Bank  Building,  Montreal. 

N.  B.  Livcrmore  &  Co.,  Salt  Lake  City;  San  Francisco;  Seattle;  Portland,  Oregon 
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CARNEGIE  STEEL  COMPANY 


General  Office:    Pittsburg,  Pa. 


UNITED  STATES  STEEL 
SHEET  PILING 

As  core  walls  for  dams  this  section  serves 
better  than  anything  else  on  the  market. 
It  is  easily  driven,  watertight  and  ever- 
lasting. 

It  serves  equally  well  in  cofferdams,  re- 
taining walls,  foundation  pits.  etc. 

For  information  address 


CORE  WALL  IN  DAM,  FARGO,  N.  D. 


CARNEGIE  STEEL  COMPANY 

PITTSBURG,  PA. 

or  at  the  following  District  Offices: 


Birmingham 
Boston 


Buffalo 
Chicago 


Cincinnati 
Cleveland 


Denver 
Detroit 


New  Orleans 
New  York 


Philadelphia 
Pittsburg 


Portland  St.  Louis 

San  Francisco    St.  Paul 


Export  Representatives:    UNITED  STATES  STEEL  PRODUCTS  CO.,  New  York 


MEAD -MORRISON 

MANUFACTURING  COMPANY 

Sturdy,  Durable.  Efficient  Grabs 

for  every   service  are  included  in  the 
Mead-Morrison  line.     Clam  Shell  and 
Orange   Peel  Types  for  Contractors' 
Work,  Coal  Handling,  Mining 
and  Excavating.  Correspond- 
ence invited. 


NEW  YORK.  149  Broadway. 
CHICAGO.  Monadnock  Block 
BALTIMORE.  S21  Equitable  Bldg. 
PITTSBURG.  108  Parkway  N.  S. 
SAN  FRANCISCO,  Metropolis  Bank  Bid 
NEW  ORLEANS,  110  N.  Peters  St. 
MONTREAL.  286  St.  James  St. 


IS- 

J 


"HAISS"  Flexible  rrame 
Clam  Shell  BUCKET 


The  "HAISS"  Clam  Shell 
Bucket  includes  many 
special  features  that  makes 
it  particularly  adapted  for 
handling  Ore,  Sand,  Coal, 
Gravel,  Broken  Stone,  etc. 
Equipped  with  teeth,  it  provides  an  excellent  "digger" 
for  Excavating  and  Dredging. 

Write  for  Catalog  and  Prices. 

GEORGE  HAISS  MFG.  COMPANY,  Inc. 


139th  Street  and  Rider  Avenue 


NEW  YORK 


Buckets 
Excavators 
Shovels 


Buckets 
Excavators 
Shovels 


The  Browning  Mid.  C  0«9  Cleveland,  O. 
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F14- 

F16- 


Page 


-Franklin  Steel  Co. 
-Frey  &  Co.,  Louis.  . 


G  3 — Gaines,   F.  L  

G  1 — Gas   Traction  Co  

G  2 — Gilbreth,   Frank  B  

G  5 — Glamorgan  Pipe  &  Foundry  Co. 

G  7 — Glidden  Varnish  Co  

G10 — Good  Roads  Machinery  Co  

G12 — Goulds   Mfg.  Co..  

Gil— Goubert,   A.  A  

G14 — Greaves   Specialty  Co  

G18— Gurley,  W.  &  L.  E  


H  2 — Haiss  Mfg.  Co..  George  

H  3 — Hanna   Mfg.  Co  

H  8 — Harry  Mfg.  Co.,  W.  H  

H  5— Havden-Corbett   Chain   Co.,  The. 

H  6 — Hayward    Co.,  The  

Hervey,  C.  L  

HI 3— Higgins  &  Co.,  Chas.  M  

H16— Hildreth  Mfg.  Co  

HI  8 — Hough  Co.,  Wm.  B  

H20 — Huber  Mfg.  Co  

H24— Hussev.    Ernest  B  


I  2 — Independent  Powder  Co.,  of  Missouri. 

I  4 — Indianapolis  Switch  &  Frog  Co  

.1  6 — Ingersoll-Rand  Co  

I  7— Inland  Steel  Co  

I  8 — Insley    Mfg.  Co  

I  9 — Intrn'l  Brotherhood  of  S.  S.  &  D.  M . 
110 — Interstate    Employment  Agency  

112 —  Internat'l   Correspondence   Schools.  .  . 

113 —  Iroquois  Iron  Works  

114 —  Iszard-Warren  Co  


26 

24 
54 

21 

19 

50 


53 


1 1 

24 


24 


50 
17 
57 
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Jones  &  Associates.  Jenkins  W .  .  .  . 

J  3 — Jordan  Co.,  O.  F  

Journal — Association  of  Eng.  S.n- 
Journal  West.  Soc.  of  Engineers.  .  . 


K  3- 
K  6- 
K  8- 
K10- 
K12- 
K14- 
K15- 
K16- 
K  l  8- 
K2H- 

K22- 


Kalamazoo  Foundry  &  Machine  C. 
-Kelly-Springfield  Road  Roller  Co.  . 

-Kent  Machine  Co  

-Keuffel  &  Esser  Co  

Keystone   Quarry   Mfg.  Co  

-Kilbourne  &  Jacobs  Mfg.  Co  

-Knickerbocker  Co.,  The  

-Koehring  Machine  Co  

-Koenig  Labor  Agency  

-Kolesch  &  Co  

Koppel  Co.. Arthur  Orenstein  

-Kosmos  Portland  Cement  Co  


Co. 


L  2 — Lambert,    Geo.  F  

L  4 — Leadite  Co.,  The  

L  8 — Lehigh   Portland  Cement 

L  9— Lewis,  F.  J.,  Mfg.  Co  

LI  2 — Lidgerwood   Mfg.  Co  

LI 3 — Lima  Locomotive  &  Machine  Co. 

L15 — Lock  Joint  Pipe  Co  

Loomis,   Thomas  H  

L18— Lufkin  Rule  Co  


2  I 
1 1 
47 
47 


50 
18 


IS 
21 
60 
60 
52 
51 


10 
54 
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22 


M  4- 

M  6- 
M  8- 
M  1 

M12 
M13 

Ml  I— 

M  I  r, 
M  i  6 
M  1  s 
M22- 


M  2 1 
M26 
M26 

M2S 


M31  — 

M32- 
M38 
M39 
M  Id 
M  1 2 


—Marsh  ('apron  Mfg.  Co  

Marshall,    M.  F  

-Marquette  Cement  Mfg.  Co  

-Marion  Steam  Shovel  Co  

-MacArthur  Concrete  pile  and  Founda- 
tion Co  

-McCarthy  &  Sons,  P.  A  

— McCormick  Waterproof  Portland  Ce- 
ment Co.  •  

McCoy,    Henry  J  

McGraw-Hill    Hook  Co  

-McNutt.  Lewis  

McVVane   Pipe  Works  

Mead-Morrison  Mfg.  Co  

Meagher    I.abo-   Agency,    Peter  10.... 

Merchants'   Steel  ,Vr   Supply  Co  

Mel. all'   &  Eddy  

Michigan  Pipe  Co  

Milburn   Co..  Alexander  

-Milne    Mfg.  Co  

Milwaukee   Concrete   Mixer  .\-  Machy. 

Co  

Mitchell  Co..   W.  !•:  

Modern    Iron  Works  

Mool   Co.,    Harry  \V  

Monlghan    Machine  Co  

Morrison  Tent  Ai  Awning  Co  

Mt.   Vernon  i':ir   Mfg.  < 'o  

Miilconroy  Co  

Municipal  Eng.  &  Con    <  'o  


62 
24 
54 
24 
4 


N  I  2     Nleoll  \-  Co.,  It  

N14— Nltro   Powder  00  

N1« — North  American  Metallnc 
NlR — Norwich  rniversii y  


Co. 


O  2 — Ohio  Ceramic  Englnei-ilnR  Co. 
i)  i:   Ohio  Tractor  Mfg  Co  

i>  7  •DretiHleln,   Arthur,   Koppel  Co. 


O  8 — Owen   Bucket  Co  

O  9 — Orten  &  Steinbrenner  Co. 


Page 


14 


P  1- 

P  4- 

P  6- 

P  8- 

P  7- 

P10- 

Pll- 
P12- 
P14- 

P16 
P18 

P22- 
P2  4- 


Pacific  Flush  Tank  Co  

-Parker,    A.  A  

-Patterson  Co.,   W.  W  

-Parsons,  Geo.  W  

-Paxson  Co.,  J.  W  

-Pease  Co.,  C.  F  

Peckham,  F.  A  

-Petrolithic  Co  

Phillips,  Hiram  

-Philadelphia    Book  Co  

—Port  Huron  Engine  &  Thresher  Co.  . 
-Porter  Co..  H.  K  

Potts,  Clyde  

—  Potter,  Alexander  

-Power  &  Mining  Machinery  Co  

Proposals   45 

— Pulsofneter  Steam  Pump  Co  

— Purington  Paving  Brick  Co  


R  2 — Randolph,  Isham  

R  4 — Ransome  Concrete  Machinery  Co. 

Ransome,  Ernest  L  

R  8 — Reinforced  Concrete  Pipe  Co  

R  9 — Reichert  Mfg.  Co  

R10 — Reiss  Employment  Agency,  W.  .  .  . 

R14 — Roebling's  Sons  Co.,  John  A  

RIG — Ronald   Press  Co  

R1S — Rubberhide  Co  

R20— Ruehle  &  Co.,  E.  G  

R24  —  Russell  Grader  &  Mfg.  Co  


S  3- 
S  4- 

S  6- 
S  7- 
S14- 
S15- 
S18- 
S19- 
S20- 
S22- 

S28- 
S29- 
S30- 
S32- 

S36- 
S40- 

S45— 

S4  6- 
S4S- 
S50- 


Sandusky  Portland  Cement  Co  

-Scofield   Engineering  Co  

Scott,   G.  E  

Seelig  &  Son,  R  

-Shaw  Blueprint  Machine  Co  

-Simmons  Co.,  John  

-Smith,  G.  D  

Smith  Co.,  T.  L  

-Solvay   Process  Co  

Souther  &  Co.,  John  

-Southern  Iron  &  Equipment  Co  

Speedwell  Motor  Car  Co  

-Spon  &  Chamberlain  

Staley.   R.  H  

-Standard  Asphalt  &  Rubber  Co  

Standard  Scale  &  Supply  Co  

Stary  &  Sons,  F  

-Steel  Protected  Concrete  Co  

-Stone    &    Webster    Engineering  Cor- 
poration   

Stuebner  Iron  Works,  G.  L  

Stroud  &  Co.,  T.  F  

Studebaker  Ooiooration  

Sullivan   Machinery  Co  

Superior  Iron  Works  Co  


T  4- 
T  8- 
T10- 
T12 
T14- 
T16- 
T1S 
T20 
T  _'  2 
T2  l 


-Taylor  Chain  Co..  S.  G  

-Terry  &  Tench  Co  

-Texas  Co  

-Thew  Automatic  Shovel  Co. 
-Toledo  Wheelbarrow  Co.... 

-Trautwine  Co  

— Trojan  Powder  Co  

—Troy  Wagon  Works  Co.  .  .  . 
-Trussed  Concrete  Steel  Co.. 
Turner,   C.   A.  P  


U  1 — Union  Iron  Works  

C  2 — U.   S.   Equipment  Co  

U  3 — U.  S.  Marine  Signal  Co  

U  4— U.  S.  Mineral  Wool  Co  

U  6 — U.  S.  Wood  Preserving  Co  

I' 10 — IT.  S.  Cast  Iron  &  Fdy.  Co  

Underground  Construction  Co.. 
1' 1  2— Universal  Road  Machinery  Co., 
U14 — Universal    Portland  Cement  Co. 


V  2 — Vulcan    Iron   Works.  Chicago  

V  4 — Vulcan  Iron  Works.  Wilkes- 1  i.inv  . 

V  6 — Vulcan  Steam  Shovel  Co  
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21 
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W  i; 
W  8 
W  1  6 
W80 

W22 
W'J  I 


W  2  8 
W  88 
W  8  I 
W88 


Wants    52 

Warren    Hrothers    Co  20-2:! 

Washington  Pipe  &  Foundry  Co   54 

Waterloo  Cement  Mach.  Corp   — 

Waterproof   Engineering  Co   — 

Watson-Stlllman    Co   — 

Watson   Wagon  Co   21 

Western    Wheeled    Scraper   Co   IS 

White  &  Co..  Inc.,  J.  G   25 

Wiener.     Ernst   B 

Wllev       Sons,  John  

Williams,   Itenezette  &  C.   1!   85 

Williams  Co..    (1.    H   !» 

Wood    Drill    Works   — 

Wyckoffl  Pipe  A  Creototlng  Co   >r,3 

WvckolT  .V  Son  Co..  A   S3 


Young.  C.  <  ■ .  . 
Young   A  Sons 

Found  w  w 


Zimmerman,  w.  1 1 
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Air  Compressors 

A24.  CM.  16,  S43. 
Artesian  Wells,  Tools,  Pumps 

A24,  C42. 
Asphalt 

B5,  C15,  E4,  L9,  S30,  T10,  W2. 
Ballast  Unloaders  and  Spreaders 

B31,  B40,  L12,  Ms 
Bar  Benders 

C20. 

Bearings — Bushing 

N16. 
Belting 

M46. 

Black  Print  Paper 
Fl«.  ' 

Blasting  Supplies    (See  Explo- 
sives) 

Block  Machines   (See  Concrete 

Block  Machines) 
Blocks — Snatch  and  Tackle 

A12,  P4.  P7. 
Blue  Print  Apparatus  and  Paper 

114,  K10,  R20. 
Blueprint  Machines 

S7,  P7. 
Books  and  Specifications 

A19,    E9,    112,    Pll,    R16,  S28. 

T16,  W24. 
Boots  for  Contractors 

Bll,  M40,  R1S. 
Brick  Machinery 

Alt. 

Bridges,  Roofs,  Trusses,  Etc. 

ClI,  C36,  D8. 
Buckets  —  Concrete,  Coal,  Ore, 
Dredging 

A2,  A12,  A25,  BIO,   B31,  C20, 
H2,   H6,   HIS,   L12.   M18.  08. 
82,  S45  W22,  W28. 
Cable — Armored 
82C. 

Cableways  —  Suspension,  Wire 
Rope 

A20,  B38,  F8,  L12,  M18,  R14. 
Car  Parts  and  Fittings 

K14,  07,  W22. 
Cars 

C28,  HIS,  K14,  M39,  02,  07, 
W22. 

Carts  for  Concrete,  Etc. 

B23,  110,  K14,  R4. 
Cement 

A12,  C24,  K22,  L8.  M6,  88, 
U14. 

Centers  for  Sewers 

B20. 
Chain — Dredge 
HS,  T4. 

Chloride  Calcium — Granulated 
S19. 

Clay  Working  Machinery 
Alt. 

Coal    and    Ore     Handling  and 
Conveying    Machinery,  Etc. 

B30,    B31,    C14,    H6,    HIS.  18, 

L12,  07,  W22. 
Concrete  Block  Machines 

A28,  F4. 
Concrete  Curb 

836 
Conduits 

S26. 

Conduit — Creosoted  Wood 

W84. 
Contractors 

F2,  G2,  W20,  Y2. 
Contractors'  Lights 

U8. 

Conveyors   and   Conveying  Ma- 
chinery  (See  Coal  and  Ore 
Handling     and  Conveying 
Machinery) 
Correspondence  Courses  In  En- 


gineering 

U9,  " 


A19,  112. 
Couplings — Friction  Clutch 

B30,  B31. 
Cranes — Locomotive 
A12,  BSO,  B31,  09. 
Creosotlng 

A40,  WJ4. 
Crushers  and  Pulverizers 

A3.  A37,   C22,   E14,   G10,  P18, 
S18,  U12,  W16. 
Culverts 

B2,  C4,  C31,  G5,  H8,  U10. 
Cutters — Tee  and  Angle 
Derricks  and  Derrick  Fittings 
A12,  B23,  B31,  CIO,  C20,  C36, 
D2,  D18,  F8,  H18.    L12,  M32, 
S50,  T8. 

Bitching  Machinery  (See  also 
Steam  Shovel  Mfgrs.;  also 
Dredging  Machinery) 

All,  A12,  A36,  B30,  B31. 


B38,  B40,  C16,  F8,  G6,  HG,  L2, 

L12,  M32,  M42,  P6,  V6. 
Drafting    Room    Furniture  (See 
also  Engineers'  Supplies) 

BIS,  E2,  114,  K10,  Q2,  R20. 
Dredging    Machinery    (See  also 
Ditching  Machinery* 

A12,  A21,  B40,  C20,  S50. 
Drills — Core,  Prospecting 

A24,  K12,  S48. 
Drills — Rock  and  Ore 

B23,  C23,  16,  K12,  S43,  W32. 
Drills  and  Punches 

C23. 
Dump  Boxes 

S46,  T20. 
Dump  Wagons 

Bl,  P12,  S46.  T20,  W8. 
Dust  Preventive    (See    OH  for 

Roadways) 
Dynamite  (See  Explosives) 
Dynamos  and  Motors 

S26. 

Electrical  Machinery 

S26,  W14. 
Elevating  Graders 

BIO,  G10. 
Elevators — Bucket 

A12,  C14. 
Employment  Agencies 

D19,  E8,  19,  110,  RIO. 
Engineers  —  Civil,  Electrical, 
Mechanical    (See  Engineers' 
Directory) 
Engineers    and  Draftsmen's 
Supplies,  Instruments,  Etc. 

B17,   B25,   B42,   B12,   E2,  G18, 

H3,  H13,  114,   K10,   K20,  L18, 

R20,  S6,  S28,  Y4. 
Engines — Gas,  Gasoline  and  OH 

C12,  C20,  E10,  HI6,  S32. 
Engines  —   Hoisting    (See  also 
Hoists) 

A12,  B23,  B30,  B50,  C20.  C32, 
D18,  F8,  HIS,  L12.  M18,  M32. 
Engines — Stationary  and  Pump- 
ing 

A24,  C16,  C42,  E10,  H18. 
Engines — Traction 

B44,  C12,  Gl,  H20,  06,  P12. 
Expanded   Metal   (See  Steel  for 

Reinforced  Concrete) 
Excavating   Machinery  (See 

Ditching  Machinery) 
Explosives 

B22,  B23,  D22,  12,  N14,  T13. 
Fans — Electric 

S26. 

Filing    Cases    (See  Drafting 

Room  Furniture) 
Filters— Water 

N20. 
Forges 

Forges — Portable 
Forms — Concrete 

B20,  C34. 
Frogs,    Crossings    and  Switches 
— Railway. 

14,  07,  W22. 
Gaskets 
U4. 

Graders — Earth 

A3,  A37,  B2,  BIO,  CS,  D14,  G10, 
P10,  R24,  WIG. 
Heating    Plants — Paving  Mate- 
rials 

Hoists  (See  also  Engines,  Hoist- 
ing) 

A12,  B60,  C20,  C36,  H6.  H13, 
16,  R4. 

Hoisting  Engines   (See  Engines 

— Hoisting) 
Hoists — Electric 

A12,  C36,  D18,  H21,  M18.  M32, 
S26. 

Horses  and  Mules 
Hose  and  Fittings  for  Steam  and 
Air 

BIO.  C23,   16,  M40,  S26. 
Hydrants 
W4. 

Industrial  Railways 

14,  02,  07,  W22. 
Inspection  of  Iron  and  Steel 

A6,  C33,  H19. 
Insulating  Materials 

B8,  E6,  S30,  T10. 
Iron  and  Steel  Work 

C18,  D8. 
Iron  and  Steel — Galvanized 

B18. 


Labor  Agencies 

K18,  110,  M22.  RIO. 
Leadlte 

L4. 

Lights — Contractors 

M25. 
Locomotives 

A14,  B4,  D4,  L13,  P14,  S22.  V4. 
Locomotives — Alcohol  and  Gaso- 
line 

Locomotives — Electric 

B4. 

Locomotives — Rebuilt 

A32,  B21,  S22. 
Logging  Tools  and  Machinery 

Magnets — Electro 

B31. 
Mastic 

E6,  S30,  T10. 
Mining  and  Mill  Machinery  and 
Supplies 

16,  K14,  L-12,  07,  S48.  W22. 
Mixers — Cement  and  Concrete 

A28,  BIO,  B23,  C14.  C20,  C22. 

D21,  E12,  F10,  H18,  K8,  K15, 

K16,    M4,    M28,    M42,    02,  R4, 

S18,  S32. 
Municipal  Castings 

B48. 

OH  for  Roadways 

L9.  T10. 
OH  Sprinklers 

A3,  BIO,  P10. 
Paint 

B18,  E6,  G7,  M31,  S30. 
Painting  Machines 

C23. 
Pavements 

A6,    A40,    B8,    Clo,    P10,  P24, 

S30,  T10,  W2. 
Paving  Blocks — Brick 

P24. 

Paving  Blocks — Creosoted  Wood 

A40,  U6,  W34. 
Pile  Casings 
S14. 

Pile  Drivers,  Hammers  and  Jets 

A12,    F8,   Gil,   HG,   L12,  M14, 

US,  V2. 
Pile  Drivers — Locomotive 

B40,  Ul. 
Pile  Shoes  and  Fittings 

J2,  V2. 
Piling — Concrete 

Ml,  S14. 
Piling— Steel 

C6. 

Piling— Wood 

A40,  W34. 
Pipe  Coating 

T10,  S3u 
Pipe  Fittings 

C30,  Go,  U10,  W4. 
Pipe — Iron  and  Steel 

A8,  C30,  G5,  M16,  U10,  W4. 
Pl£e  Joints 

Pipe  Molds 

B20. 

Pipe — Reinforced  Concrete 

L15,  R8. 
Pipe— Vitrified 

C31,  M15. 
Pipe — Wood 

M24,  W4,  W34,  W36. 
Plows — Contractors' 

A37,  D14,  K14. 
Pneumatic  Tools,  Riveters,  Etc. 

C23,  16. 

Powder  (See  also  Explosives) 

D22,  12,  N14. 
Power  Transmission  Machinery 

B31,  C14,  F8. 
Pumps — Air  Lift  and  Deep  Well 

A24,  C42,  D6,  G12,  16. 
Pumps — Centrifugal 

A24,  D6,  E10,  G12,  G14. 
Pumps — Diaphragm 

B6,  BIO,  B23,  G12,  P22. 
Pumps — Power 

G12. 

Pumps — Windmill 

C42,  G12. 
Quarry  Machinery 

A12,  S48. 
Ralls 

A32,  B21,  C6,  M31.  W22. 
Ralls — Relaying 
B21. 

Railway  Track   Specialties  and 
Equipment 
14,  M31,  07,  W22. 
Railways — Industrial     (See  In- 
dustrial Railways) 
Reinforced  Concrete   (See  Steel 
for  Reinforced  Concrete) 


Riveters  (See  Pneumatic  To«4»> 
Road  Binder 

L9,  T10,  S19. 
Road    Machinery    (See  Graders, 
Road     Rollers,  Scarifier*, 
Scrapers  and  Sprinkling 
Wagons) 
Road  Oilers 
E9. 

Road  Rollers 

A3,  A37,  B44,  C12,  G3,  H20,  113, 

KG,  P12. 
Rock  Drills  (See  Drills— Reck) 
Roofing 

B8,  B18.  L9,  S30. 
Rope,    Fittings,    Couplings  and 
Cordage 

A12. 

Rubber  Goods — Mechanical 

M40. 

Sand  Blast  Apparatus 

P8. 

Sand-Lime   Brick  Machinery 
A10. 

Sawmill  Machinery 

C32. 
Scales 

S32. 

Scarifiers  _   

A3,  AST.  KG.  P10,  P12,  U12. 
Schools  and  Colleges 

A19,  112,  N18. 
Scrapers— Drag,   Wheeled,  Etc. 

A37,  BIO,  G3,  K14,  S12,  WIG. 
Second     Hand    Suppllo*  and 
Equipment     (See    also  me 
advertisements     on  "For 
Sale"  Pages) 
B21,  C40,  D20,  M4,  S15,  U2. 
Sewer  Appliances   and  Speclal- 

B10?SB18.  B20,  B24,  K3. 
Skylights  and  Sidewalk  Llgnta 

B18. 
Snow  Plows 

B2,  BIO,  B40. 
Spreaders 

J3. 

Sprinkling  Wagons 

A37,    BIO,   C12,    E9,   P10.  P12, 

S46. 
Standplpes 

C18  L)8 
Steam  Shovel  Manufacturers 

A32    B31,  B40,  MS,  S20.  T12, 
Steel  for  Reinforced  Concrete 

A20,    BIS,    C3,    CS,    Clo,  CS6 

C44    F14.   H18,   IT,   N12,  R40, 

S4,  T22,  T24. 
Street  Cleaning  Machinery 

A37,  B16,  S46. 
Tamping  Machines 

B23,  S29. 
Tanks— Flush,  Siphon 

S3  4 

Tanks— Flush,  Regulators 

M31. 

Tanks  and  Towers 

C18,  C45,  D8. 
Tar  Wagons 
A3. 

Tents  and  Awnings 

D10,  M38. 
Tile  Making  Machinery 
Timber  for  Bridges 

A40. 

Tool6    (See    Contractors'  Sup- 
plies) 

Traction   Engines   (See  Engines 

— Traction) 
Trench  Braces 
B23,  B24,  K3. 
Trench    Machines   and  Supplies 

(See  Ditching  Machinery) 
Turntables 

C18,  07,  V4,  W22. 
Unloading  Chutes 
Q4. 

Wagon   Loaders  (See  Elevating 
Graders    and  Unloading 

Chutes) 

Wagons — Dump     (See  Dump 

Wagons) 
Waterproofing 

C13,  E6.  G7,  M13,  S3,  S30.  T10, 

T22,  W7. 
Well     Drilling     (See  ArtesJs* 

Wells;  also  Drills— Core) 
Well  Strainers 

C42. 
Wheelbarrows 

B23,  C20.  110,  K14,  S12,  T14. 
Wire  Rope 

A20,  B28,  R14. 
Wood    Preservatives    (See  ais* 
Creosotlng) 

E6. 


Page  Reference  to  General  Classifications 


Contractors'  Cars  and  Locomotivs,  and  Rope.  Pages  3-  6 

Excavating  Machinery,  Buckets,  etc.,                  *'  7-12 

Steam  Shovels  and  Dredges,                                "  13-14 

Hoisting  Machinery,                                               "  15-16 

Drills  and  Explosives,                                           "  17-18 

Road  Making  Machinery  and  Materials,               "  19-23 


Engineers'  and  Contractors'  Directory,  Pages  24-25 

Books,  Proposals,  Wants,  2d  Hand  Equipment,  "  46-52 
Engineers'  Instruments  and  Supplies,  51 
Water  Works  and  Sewerage  Supplies,  pumps,  etc.,  "  53-56 
Concrete  and  Reinf.  Concrete.  Supplies  and  Mach..  "  57-64 
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5  CUBIC  YARD  TYPE  "B"  4-ROPE  GRAB  BUCKETS 


The  Best  and  Most  Powerful  Grab  Buckets 

For  Excavating,  Dredging  and  Re-handling  Bulk  Material. 

ANDRESEN- EVANS  CO.  c"^o?"iT?N?!ft 

MANUFACTURED  AND  SOLD  IN  CANADA  BY  H.  P.  ANDRESEN,  112  ST.  JAMES  ST..  MONTREAL.  CAN. 


Mr.  Contractor,  are  you  satisfied  with  your  yearly  profits  ? 


If  not,  let  us  show  vou  how  to  increase  your  profits 
from  25%  to  75%.  Put  a  PARSONS  TRENCHER  on 
that  sewer  job  of  yours  and  see  LOSSES  turn  into 
PROFITS  as  if  it  were  by  magic.  Get  a  machine  that 
will  do  the  work  of  from  40  to  100  laborers.  Figure  it 
up  for  yourself  what  a  saving  this  would  be  every  day. 
Then  again  you  have  a  machine  that  excavates  any 
trench  you  will  be  required  to  dig  ranging  anywhere  in 
width  from  28  to  78  inches  and  any  depth  to  twenty 
feet.  A  machine  that  digs  gumbo  as  easily  as  loam,  not 
a  machine  that  does  the  easy  digging  and  leaves  the 
hard  for  hand  labor.  A  machine  built  by  experts  with 
nothing  but  the  best  high  grade  of  steel  used  in  con- 
struction, and  built  in  an  up-to-date  factory  that  turns 
out  nothing  but  the  best.  A  machine  guaranteed  to 
give  you  the  best  of  service.  A  machine  with  self-clean- 
ing buckets,  the  one  machine  digging  any  sized  trench, 
no  attachments  of  any  kind  being  used  for  the  different 
widths  and  depths.  Isn't  this  the  kind  of  a  machine 
you  arc  looking  for?  If  you  arc  looking  for  increased 
profits  this  is  the  machine  you  will  eventually  buy  to 
obtain  such. 


Send  for  our  1911  catalog.    We  do  not  rent  or  lease.    \VI2  SICLL  DIRIXT  TO  YOU. 


THE  G.  W.  PARSONS  COMPANY 

Geo.  F.  Lambert,  Sales  Manager 


Newton,  Iowa 
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YOU  NEED 
THESE  FREE 
PAMPHLETS 

These  Pamphlets  have 
proven  invaluable  to 
Engineers  and  Contrac- 
tors. Each  one  contains 
actual  descriptions  and 
details  of  important  ex- 
cavating and  rehandling 
operations  throughout 
the  country,  success- 
fully solved  with 

Hay  ward  Buckets  (St» 
Digging  Machinery 

Write  to-day  for  the  Pamphlets  you  are  particu- 
larly interested  in  at  this  time. 

No.  564  Clam  Shell  Buckets  No.  568  Orange  Peel  Buckets 

No.  565  Skid  Excavators  No.  570  Coal  Handling  Machinery 

No  566  Caisson  and  Well  Digging         No.  567  Counterweight  Hoisting 
Buckets  Drum 

No.  569  Canal  Excavating  and  Digging  Machinery. 

No.  571  Orange  Peel — Clam  Shell  Buckets 

No.  572  Dwarf  Buckets. 

No.  573  Three  B  ade  Buckets. 

The  Hayward  Company 


50  Church  Street 


New  York 


THE  JORDAN  SPREADER 

Standard  for  27  Tears 


Above  Cut  Shows  Scraper  in  Position  for  Surfacing. 

It  is  highest  in  efficiency  and  most  dependable 
in  operation  and  the  records  of  leading  railroads  and 
contractors  prove  it. 

It  is  adapted  for  the  widest  range  of  work  and  so 
strongly  constructed  it's  practically  impossible  to  break  it. 

Built  entirelyof  the  heaviest  steel  obtainable,  easily 
operated  by  one  man,  adjusted  to  any  position  in  a  few 
seconds'  time  by  pneumatic  control.  Adapted  for  use  as 
a  Snow  Plow,  Ballast  Plow,  Flanger,  Scraper,  Bank  Build- 
er and  Spreader. 

Wings  raised  or  lowered  while  in  operation  to  cut  a 
grade  to  24  inches  below  and  to  1 7J  inches  above  the  top 
of  rails  and  when  wings  are  fully  extended  will  spread 
45  feet  in  width. 

Let  us  show  you  why  no  other  spreader  equals  the 
Jordan.    Our  catalog  will  be  sent  by  first  mail  on  request. 

Tbe  0.  F.  Jordan  Co.,  332  S.  Mich.  Ave.,  Chicago 


Underbid  the 


Other  Man 


YOU  CAN  land  that  contract 
every  time  if  you  use  the 
BUCKEYE  TRENCH  EXCAVA- 
TOR. Saves  you  50%  on  digging 
for  sewer,  water  and  gas  pipe  lines. 

Just  how  ?  When  you  turn  in 
a  bid  for  such  work  you  figure  on 
using  100  to  150  men  with  pick- 
axe and  shovel.  You  may  finish 
it  on  time,  and  then  again  you 
may  not.  All  this  is  done  away 
with  by  the  BUCKEYE  TRENCH 
EXCAVATOR.  Two  men  can 
operate  our  largest  machine  and 
cut  straight  as  an  arrow,  on  a  per- 
fectly level  grade,  the  dirt  cut 
finely  and  piled  one  or  both  sides, 
so  that  back  filling  is  done  easily. 

Give  us  a  chance  to  work  with 
you  and  help  you  to  secure  that 
contract.  We  will  be  glad  to  take 
the  matter  up  in  detail. 

Write  to-day  for  our  catalogue  No.  9 
and  "Methods  and  Cost  of  Trench  Exca- 
vation with  the  BUCKEYE." 

The  Buckeye  Traction  Ditcher  Co. 

FINDLAY,  OHIO 
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Mr.  Iglehart's  Testimony 

is  not  long 
but  it  is  strong 


H.  IOL.F.IIART 

(Sonlraitor 


Chicago  Jan.  26,  1911. 


F.  C.  Austin  Drainage  Excavator  Co. 


Gentlemen: 


Chicago,  111. 


It  is  with  much  pleasure  that  I  enclose 
herewith  a  duplicate  order  for  a  No.  00.  Machine. 

This  is  about  the  best  testimonial  I  can  give 
you,  for  the  machine  that  I  bought  of  you  in  1910 
is  a  dandy. 

Very  truly, 


\V  u  nk .  rlilli  r  nl  .1/  for  vnriniiH  kinds  of  dinnim:  and  sell  them 
outriKht  on  reasonable  tern  s. 

Any  contractor  who  wants  to  increase  his  profits  ami  at  the  same 
tun.-  free  himself  from  the  attenilant  bother  of  handlinK  law  Kan«s 
01  <liieli  'linni  ft.  • .111  help  himself  liy  writinn  ua  anil  KcttitiK  our  C.iialox 
1 00  A. 

F.  C.  Austin  Drainage  Excavator  Co. 

Rnilwny  F.xchnnge  Building  CHICAGO 

25  )rin  axperif  nee  in  building  the  Inrwrat  nnd  moil  vnried  line  of  dit<  l>  iliuuinu 
mac  Innrrv  in  <hr  wfirbl. 


Read  it — and  profit  by 
his  experience 

The  testimony  of  a  contractor  who  has  used  a  ditching 
machine  ought  to  be  a  good  guide  to  the  contractor  who 
is  going  to  buy.  It  should  also  wake  up  the  contractor 
who  employs  manual  labor  to  the  merits  of  machine  dig- 
ging so  that  he  may  investigate  and  learn  how  he  can 
double  his  profits  on  his  present  volume  of  work  with  an 
Austin  Trench  Machine,  and  better  than  that  it  will 
show  him  how  he  can  do  five  times  as  many  jobs  and  do 
them  quicker  and  better  with  less  risk  than  by  any 
other  known  me  thod. 

The  Austin  Trencher 

will  do  the  work  every  day  of  150  men  or  more.  It's 
alw..ys  on  the  job,  no  trouble  with  men,  no  disputes  over 
tune  or  wages,  no  blue  Mondays,  no  soldiering  on  the  job, 
no  absentees  and  no  trouble  in  management  of  work. 
The  machine  starts  to  work  and  keeps  it  up  all  day.  It 
does  not  knock  off  on  hot  days  or  rainy  days  and  it  cuts 
a  shallow  or  dee])  trench  as  desired  with  clean  cut  walls 
on  bot  h  sides  just  as  straight  and  as  true  as  the  engineer's 
tape  line  The  dirt  is  deposited  on  either  side  of  the 
trench  far  enough  from  the  edge  so  the  weight  will  not 
cause  eve-ins.  Back  filling  is  easy  because  the  earth  is 
pulverized  in  the  digging  process.  The  machine  takes  no 
notice  of  deep  or  hard  digging,  it  cuts  right  through  the 
sticky  ground  and  the  scoops  do  not  even  clog.  Scoops 
;  re  sell'-ele  ning  .  nd  always  do  their  work.  The  machine 
h;.s  lots  of  r,  s  rve  power,  is  self  propelling,  docs  not  mire 
and  travels  over  soft  ground  where  you  could  not  drive 
B  team  of  horses,  II  travels  from  job  to  job  over  ordi- 
nary country  mails  at  from  1  to  3  miles  an  hour  and 
is  .  Iw.  ys  ready  for  work  instantly  on  arrival,  as  no  parts 

.  re  t  ken  off  or  disconnected  I'm-  the  moving. 

PLEASE  CI   r  OUT  ["HIS 


REMINDER 

tn  write  to  the 
P,  C.  AUSTIN  DRAINAGE  EXCAVA 
TOR  COMPANY, 
Railway  Exchange  Huilding, 
for  their  Catalog   L09A  for  Excavating 


1  onl  radon 
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An  Efficient  Dredge  Must 

Be  Efficient  In  Every  Detail 


MARION 

DITCHING 

DREDGES 


<I  A  dredge  has  a.  number  of  parts,  each  of 
which  must  be  constructed  with  the  same 
care  and- attention  as  goes  to  the  making  of 
the  entire  dredge. 

<I    Otherwise  general  efficiency  is  sacrificed. 

<I  Our  25  years  of  building  dredges  has  been 
devoted  to  perfecting  the  Marion  Dredge  as  a 
whole — by  giving  particular  attention  to  the 
construction  and  improvement  of  each  part. 

<I  The  result  is  the  many  decided  advantages 
and  improvements  of  Marion  Dredges — for 
instance,  the  Telescopic  Bank  Spuds  a  pat- 
ented feature. 

Write  for  circular  59,  giving  particulars 


Steam  Shoveis,  Revolving  Shovels,  Gold  Mining  Dredges, 
Scraper-Bucket   Excavators,   Railroad  Ditchers. 


The  MARION  STEAM  SHOVEL  COMPANY, 


NEW  YORK:  50  Church  St. 
CHICAGO:  1442  Monadnock  Block. 


SAN  FRANCISCO:  7  18  Monadnock  Building 
MONTREAL:  F.  H.  Hopkins  &  Company 


THE  THEW  STEAM  SHOVEL 

FOR 

Sewer  Trench  Work 

/\ny  of  the  standard  types  of 
THEW  full  circle  swing  shovels  can 
be  equipped  for  sewer  trench  work 
in  the  manner  shown.  The  timbers 
which  span  the  trench  and  support 
the  shovel  are  handled  with  chains 
suspended  from  dipper,  thus  reduc- 
ing the  working  lovce  about  the 
machine  to  a  minimum. 

THEW  Shovels  are  adapted  for  all  classes  of  excavating  work  encountered  by  contractors.  The  full 
circle  swing  enables  the  shovel  to  be  used  under  conditions  impossible  for  other  steam  shovels. 


SEINO   FOR   OUR  CATALOQ 


The  Thew  Automatic  Shovel  Co,, 


Lorain,  Ohio 
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Patterson  Blocks 

Are  the  Best  for 
either  Manila  or 
Wire  Rope. 

Write  for  Catalog  No.  2 

W.  W.  Patterson  Co. 

Pittsburgh,  Pa. 


See  Them  Everywhere 

for  general  contracting,  building  and  erecting 

BYERS  HOISTING  ENGINES 

Steel  Frame — Steel  Drum  Barrels 


Also  Elevators,  Derrick 
Car*,  Derrick  Irons. 

You  Need  Catalog  "E-C" 

The  John  F.  Byers 
Machine  Co 

Dept.  B.  Ravenna,  Ohio. 


ORTON  &  STEINBRENNER  CO. 
Locomotive  Cranes  and  Buckets 


For  General 
Contracting 

Service. 

Standard 
and 
Broad  Gauge. 

Main  Office: 
CHICAGO 

Shops: 
HUNTINGTON,  IND. 


Contractor's  Equipment. 

All  machinery  made  to  duplicate  part  system, 
Buffalo  Hoists, 
Boom  Swingers, 
Derricks  of  all  kinds, 


Large  Stock — Prompt  Shipment. 

Contractor's  Plant  Mfg.  CO., 


129  Erie  St., 
BUFFALO,  N.Y. 


SUPERIOR  IRON  WORKS  CO. 

SUPERIOR,  WISCONSIN 
Designers  and  Builders  of  Special  Engines,  Machinery  and 
Equipment  for  DREDGE COMPANi2Sand  CONTRACTORS 
Heavy  Derricks  and  Swinging  Engines.         Special  Hoists  and  Castings 

See  large  ad  fi^st  issue  of  each  month 
SEND  US  YOUR  SPECIFICATIONS 


NEW  YORK  OFFICE  EO  CHURCH  ST. 


Vulcan  Steam  and  Electric  Shovels 

are  built  for  all  classes  of  excavating.  Whether  you  have  sand  or 
rock  to  dig,  Vulcan  Shovels  are  built  in  sizes  to  fill  your  require- 
ments.   Standard  types  22  to  120  tons,  J  to  5  cubic  yard  dippers. 

Revolving  types  15  to  40  tons,  \  to  1£  cubic  yard  dippers. 

Mounted  on  Traction  Wheels  or  Railroad  Trucks,  Equipped 
for  either  Steam  or  Electric  Power. 

Special  High-Boom  Stripping  Shovels,  Locomotive  Cranes 
and  Dipper  Dredges. 

The  Vulcan  Steam  Shovel  Co.,  Toledo,  Ohio 


a  ;ix_  it«  <_YKt)>%  hi  u,„  i< 


ON  THE  BIG  JOBS 

AND  YOU  WILL  INVARIABLY  FIND 

BUCYRUS 

SHOVELS 

Where  the  Digging  is  the 
Hardest 

THE  BUCYRUS  CO. 

P.  O.  Box  Z,  So.  Milwaukee,  Wis. 
Drag-Line  Excavators,  Dredges 
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SO  SIMPLE 

Is  the  Construction  of  the 

"American"  Hoisting  Engine 

That  Inexperienced  Men  Can  Operate  It 

SO  RIGID 

Is  It  That  If  They  Do  Blunder  No  Damage  Occurs. 


A  contractor  in  Illinois  writes  us  that  he  was  compelled  at  two 
different  times  to  take  two  of  his  men  (mortar  mixers)  and  put  them 
to  operating  his  hoisting  engine. 
He  says: 

"That  speaks  volumes  for  the  simple, 
rigid  construction  of  the  "American" 
Engine."   

This  contractor's  name  will  be  furnished  on 
request. 

AMERICAN  HOIST  &  DERRICK  CO.,  St.  Paul,  Minn. 


Chicago 
New  York 
Pittsburg 


New  Orleans 
San  Francisco 
Los  Angeles 


Seattle 

Portland 

Spokane 


Kansas  City 

Denver 

Winnipeg 


Vancouver 
Edmonton 

Calgary 


A  Derrick  that  Does  Not  "Bind" 
when  the  Foot  Block  is  Out  of  Level 


IBolts  //%■ 
2  •  Pi  ty 


A  ball  and  """""^sa 
socket  foot  block  is  a 
feature  of  the  Terry  &  Tench 
Derrick.   It  swings  just  as  easily 
therefore  when  the  mast  is  out  of 
plumb  asit  does  when  the  mast 
is  vertical.  There  is  no  pin 
to"bind"and  eat  up  pow- 
I   er  if  you  don't  plumb 
your  derrick- -with  an 
engineer's  transit. 
And    the  other 
"irons"  are 


worked  out 
just  as  prac- 
tically — 
the  mast 
head 


'      irons  do 
not  cut 
away  half  of 
the  timber,  the 
boom  end  irons 
make  it  possible  to 
utilize  the  full  reach  of 
■I5.T.I0  k°orn'     In  our  stiff- 

leg  derrick  a  chain  supports 
-I5.T.9  (.jjg   topping   lift,  letting  the 
boom  swing  clear  around  against 
the  stiff -leg.    These  derricks  are  derricks 
for  contractors,  designed  by  a  contractor 
who  sweat  out  the  improvements  in  actual 
work. 

These  and  other  details  are  fully  de- 
scribed in  our  new  catalog,  which  will  be 
mailed  postpaid  to  those  interested  upon 
request. 


THE  TERRY  &  TENCH  CO.,  Incorporated 
Grand  Central  Terminal,  New  York  City 


CLYDE 
Hoisting  Engines 
and  Derricks 


Are  built  for 

SEVERE  DUTY  and 
BEST  RESULTS  in 

General 
Contracting 
Pile  Driving 
Dredging  and 
Excavating 

Descriptive  Catalog  on  Request 


CLYDE  IRON 
WORKS 


Duluth,  Minn. 


CHICAGO.  ILL. 
318-19  Fisher  Bldg. 

NEW  YORK  CITY 
30  Churck  Bide. 

NEW  ORLEANS 
421  Carondelet  St. 

SAVANNAH 
Germanla  Bank 
Bldg. 

HOUSTON.  TEX. 
612  Paul  Bldg.  - 
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FLORY  HOISTING  ENGINES 


Steam    and  Electric 


Especially  adapted  for  Contractors'  Work 


of  all  kinds 


Dredging  Machinery,  Cableways 
and  Slate  Machinery 


All  engines  built  on  the  duplicate  part  sys- 
tem, strong  and  efficient  in  every  respect. 
Get  Our  Catalog— FREE. 

S.  FLORY  MFG.  CO.,  Bangor,  Pa. 


DERRICKS  and  HOISTS 


Stationary  and 
Portable — For 
general  hoist- 
ing, Clam  Shell, 
Orange  Peel  or 
Scraper,  bucket 
operation. 

Complete  line  of  derrick 
fittings  and  hand  hoists  in 
stock    a  t    branch  stores. 


Dobbie  Foundry  and  Machine  Co. 

NIAGARA  FALLS,  NEW  YORK      BRANCHES:  Pittsburg,  Chicago,  New  York 


This  shows  a  Brownhmst  Locomotive  Crane  used  by 
Kitii  liarl.  K  Dennis,  Contractors  of  Washington  D.  C. 
m  tlx-  New  York  Catskill  Aqueduct. 
'1  In' ('r.ine  did  I  lie  excavating,  placed  all  the  forms, 
and  l.y  iiii.ms  of  tubs,  handled  all  the  concrete. 


The  Dake  Swinging  Gear 

To  handle  derrick  booms.  Can 
be  bolted  to  skids  in  front  of 
hoisting  engine.  No  dead  center. 

Start,  Stop, 
Reverse  at  Will 

Write  For 
Catalog  EC 

DAKE  ENGINE  CO. 

Grand  Haven,  Mich. 


BROWNHOIST 

Locomotive  Cranes 

Do  you  realize  what  a  Brownhoist  crane 
will  do  for  you? 

It  will  enable  you  to  make  lower  bids  on  all 
contracts,  and  at  the  same  time  increase  your 
profits.  The  crane  decreases  the  number  of  la- 
borers; is  always  on  the  job,  working  24  hours  if 
necessary;  is  one  man  operated;  will  handle  both 
the  bucket  and  bottom-block  or  hook;  and  will 
do  switching  work. 

The  Brownhoist  Patented  Grab  Bucket 

is  very  efficient  in  the  handling  of  all  loose  mate- 
rial, such  as  sand,  gravel,  crushed  stone,  coal, 
etc.  The  bucket  is  easily  and  quickly  replaced 
by  t lie  bottom  block,  which  will  handle  any 
miscellaneous  material,  such  as  lumber,  machin- 
ery, structural  material,  etc. 

Write  for  our  Locomotive  Crane  Catalog. 

The  Brown  Hoisting  Machinery  Co. 

Deiiunom  nnd  mnnufnctureri  of  nil  lcindn  of  hointinu  mnchinery 

Main  Office  &  Works  Branch  Offices 

CLEVELAND  NEW  YORK-PITTSBURG 
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talk!  on  ROCK  DRILLS 


Standard  "Little  Giant"  Tappet  Valve  Drill. 

3MFALSE  ^s  we  ^ave  remarked  before,  "simplicity"  (of  a  certain  kind) 

is  frequently  of  more  value  to  the  drill  maker  than  to  the 
IDEAS  drill  user. 

^1"  The  vast  majority  of  drill  users  —  which  means  all  users  of 

SIMPLICITY  Ingersoll-Rand  Rock  Drills  — have  found  that  rock  drill 

economy  demands  all  the  parts  necessary  to  the  proper 
fulfilling  of  drill  functions  —  and  no  more. 

We  could  lower  manufacturing  cost  on  our  drills  by  "simplifv- 
ing"  them  by  the  elimination  of  a  few  vital  parts. 

But  as  our  policy  of  intelligent  simplicity  in  our  drills 
has,  in  forty  years,  made  us  the  largest  drill 
builders  in  the  world,  we  propose  to  continue  to 
build  our  drills  to  wear  mot  merely  to  sell),  for 
another  forty  years. 

Do  not  be  deceived  by  false  ideas  of  simplicity. 
Plug  Drills  "Calyx"  Core  Drills  Compressors  "Electric-Air"  Drills 

INGERSOLL-RAND  CO. 


Birmingham 
Boston 


Budapest 

Dusseldorf 


Butte 
Chicago 


New  York 


Cleveland 
Denver 


London 


Domestic  Offices: 

Duluth  Los  Angeles 


El  Paso 


New  York 


Philadelphia 
Pittsburg 


St.  Louis 
Salt  Lake 


Johannesburg 
Ko" 


Cobe 


Foreign  Offices: 

London  Mexico 
Melbourne  Montreal 


Paris 
Toronto 


San  Francisco 
Seattle 


Yokohama 
Valparaiso 
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KANITE  "A"  the  permissible  powder,  established  with  the  trade  as  the  best  and  safest  for  use  in 
gaseous  or  dusty  mines.    The  Coal  powder  for  the  critical.    The  cost  is  less  in  proportion  to  work  done. 

KANITE  "C"  unrivaled  as  a  high  explosive  for  general  blasting  purposes,  combining  safety  properties 
with  greater  strength.    In  stick  form,  ready  for  use  when  received.    Used  once — used  at  all  times. 

All  KANITE  explosives,  being  absolutely  uniform  in  grade  and  quality,  give  the  results  planned  and 
desired.    Send  for  literature. 

W.  N.  BLUMENSTEIN  CHEMICAL  WORKS,  Box  132,  POTTSVILLE,  PA. 


THE  SUCCESSOR  TO  NITROGLYCERIN  DYNAMITE 

TROJAN  CANNOT  FREEZE 

In  addition,  Trojan  Powder  will  not  explode 
from  any  ordinary  impact  or  jar,  is  fumeless, 
may  be  stored  for  long  periods  without  atten- 
tion and  with  no  impairment  of  its  efficiency. 

Trojan  Powder  Company 

(Independent)  ^ 


New  York,  65  Pine  gt. 

Chicago,  Chamber  of  Commerce  Bldg. 

Allentowo,  Pa.,  Nat.  Bank  Bldg. 


Portland,  Ore.,  Railway  Exchange  Bldg. 

Salt  Lake  City,  Dooly  Bldg. 
San  Francisco,  Phelan  Bldg. 


CHICAGO 
6  PNEUMATIC 
□  TOOL  COMPANY 


Manufacturer!  of 


Air  Compressors 

Stationary  and  Portable 

For  Every  Purpose  and  Every  Pressure. 
Steam,  Belt,  Gasoline  and  Electric  Driven 

"Chicago  Giant"  Rock  Drills 

Plug  Drills,  Etc. 

Give  the  maximum 
of  duty  at  the  mini- 
mum of  expense. 


Boy er  Riveting  Hammer 

Pneumatic  Tools  and 
Appliances. 


(Vi/a/of  i  and  liullrllm  on  Rrqutil. 


'  ■•  "  I  Officet: 
CHICAGO 


Branchm: 

EVERYWHERE 


Eaitvrn  Offica: 
NEW  YOHK 


Keystone  Cable  Drills 

for  Artesian  Water  Wells,  (Catalog  No.  1) ;  Min- 
eral Prospecting,  Copper,  Zinc,  Gold,  etc.,  (Cat. 
No.  2) ;  Deep  Oil  and  Gas  Wells.  (Cat.  3)  Heavy 
Blast  Holes,  (Cat.  4);  Gasoline  Motor  Drills 
(Cat.  7).  Every  well  Engineer  needs  these  books. 


Downie  Double  Stroke 
Deep  Well  Pumps 

Direct  steam  or  power  driven,  are  designed  for  heavy 
service  in  Deep  Artesian  Wells,  Single  Stroke  Pumps 
for  lighter  work,  (Catalog  6.) 

KEYSTONE  QUARRY  DRILL  CO. 

BEAVER  FALLS,  PA. 


Kelly-Springfield 

ROAD  ROLLER 

Premier  in  Design,  in  Construction,  in 
Materials,  in  Efficiency,  in  Adaptability, 
in  Durability. 


Our  Line  Covers 

Standard  Rollers — 

from  Ten  Tons  to  Twenty  Tons 

Tandem  Rollers 

from  Two  and  One-Half  to  Ten  Tons 


s/<:\'D  for  cataij  ><;i  '/•;. 

The  Kelly-Springfield  Road  Roller  Co. 
Springfield,  Ohio 
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Pile  Construction 

for  underpinning  and  where 

Head  Room  is  Limited 


SIMMONS  SECTIONAL 
CONCRETE  PILE  CASING 

(Patented) 

is  unequalled  for  concrete  pile  construc- 
tion. It  meets  successfully  the  varied 
requirements  of  pile  driving  and  is  abso- 
lute economy,  to  say  the  least. 

Piles  ot  any  ultimate  length  can  be  built 
up  during  the  progress  of  driving. 

There  are  over  200,000  lineal  feet  of 
these  piles  supporting  structures  in  New 
York  City. 

We  can  ship  from  stock  for  any  desired 
length. 

Driven  to  place  by  either  hammer,  jack 
or  jet. 

Write  for  full  particulars,  stating  conditions. 


Manufactured  by 

John  Simmons  Company 

110  Centre  Street  New  York 


Double  Acting,  Rapid  Stroke 

Arnott  Pile  Driving  Hammer 

Operated  by 


Steam  or  Air 


Made  in  different  sizes 
for  all  kinds  of  driving  from 
the  heaviest  concrete  piles 
and  steel  sheeting  to  the 
lightest  wood  and  steel 
sheeting. 

Note  the  absence  of  bolts 
in  its  construction,  there 
being  two  only  in  the  en= 
tire  movable  working 
parts;  also  note  that  al= 
though  well  protected,  all 
parts  are  easily  accessible. 

Fitted  with  an  automa= 
tic  safety  device,  so  it  can= 
not  be  started  unless  rest= 
ing  or  bearing  on  whatever 
it  is  to  drive.  This  is  an 
excellent  feature  as  it 
prevents  damage  should 
the  steam  or  air  be  turned 
on  before  it  is  in  position 
to  drive. 


Union  Iron  Works 

Cat.D.  H0B0KEN,  N.J. 


THIS  FOOT  PROVIDES 
ADDITIONAL  CARRY- 
ING CAPACITY  


All  piles  carry  a  load  by  the  frictional  resistance  of  the 
pile  stem  or  column  in  contact  with  the  soil  penetrated. 
The  Pedestal  Pile  has  a  stem  or  column  larger  than  that 
of  other  concrete  piles,  and  therefore  provides  more 

frictional  carrying 
capacity  than  any  of 
the  other  types. 

IN  ADDITION  to  this  fric- 
tional capacity,  the  broad 
base  (bulged  out  down  in 
the  ground)  rests  directly  on 
the  subsoil  and  provides  a 
large  direct  bearing  capac- 
ity. The  projected  area  of 
this  base  is  over  7  square 
feet.  Figuring  the  safe  bear- 
ing power  of  the  soil  as  low 
as  3  tons  per  square  foot,  the 
total  ADDITIONAL  LOAD- 
ING CAPACITY  of  the  pile 
over  and  above  that  provid- 
ed by  friction  is  21  tons,  and 
under  most  conditions  will 
be  even  greater. 

Pedestal  Piles  have  been 
formed  in  all  parts  of  the 
country;  for  the  U.  S.  Gov- 
ernment, Standard  Oil  Co., 
numerous  railroads,  large 
manufacturing  companies, 
etc.,  etc. 

For  full  details  write  for 
our  Hand  Book,  "C" 

MacArthur  Concrete  Pile  &  Foundation  Co. 


1 1  Pine  Street,  New  York 


Fisher  Building 
Chicago 


Central  Building 
Seattle,  Wash. 


Ford  Building 
Detroit,  Mich. 
No.  44 


The 

Goubert 

Pile-Driving* 
Hammer 

Other  hammers  will  drive 
piles,  but  the  "Goubert"  does 
the  work  twice  as  fast,  for: — 

The  cylinder  is  the 
ram  that  strikes  the 
blow — 

It  is  made  all  of  steel  and 

is  so  simple  of  construction 
that   it    never    breaks,  no 

matter  how  hard  the  work. 

It  drives  all  kinds  of  sheet 
piles,  wood  or  steel,  and  bear- 
ing piles  or  concrete  piles  with- 
out special  caps  and  does  not 
broom  or  upset  the  piles  a 
particle. 

I         j       If  you  have  used  other  ham- 
^^^^^    mers,  you  will  know  what  all 
this  means,  and  it  carries  an 
absolute  guarantee. 

A.  A.  GOUBERT 


90  West  Street 


New  York 
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There's  An  Economy 

Equalled  No  Where  Else  In  The 

Case  Road  Roller 

Seventy  years  of  manufacturing  expe- 
ls J  rience  behind  this  road  roller  combined 
with  the  targest  output  in  our  line  gives 
us  a  buying  power  in  raw  material  and 
construction  facilities  no  other  concern  equals. 

An  army  ot  9,000  sal' s  representatives  and  64  branch  houses  in 
which  not  on!y  a  complete  line  of  rollers  but  a  full  supply  of  repairs 
arc  kept,  enables  us  to  offer  you  a  matchless  service. 

Let  us  tell  you  more  about  these  quality  rollers.  Complete 
catalog  on  request. 

Time  Price,  10-Ton  Road  Roller,  with  Simple  Cylinder,  $2  2  0; 
with  Compound  Cylinder,  $2,300.      Free  on  Board  Cars  at  Faito.y. 
SIX  PER  CENT,  DISCOUNT  FOR  CASH 

J.  I.  Case  Threshing  Machine  Co.,  Inc. 

Racine,  Wis.,  U.  S.  A. 


Just  To  Remind  You  That 

' '  EN  DURITE  ' ' 


i  s 


The  Pavement  That  Endures 
The  Cheapest  Good  Pavement 
The  Best  Cheap  Pavement 


Endurite  Pavement  laid  on  Cove  Street,  New  Bedford,  Mass.,  1910 

Retains  all  the  good  features,  but  corrects  the  weak  points  of  old- 
time  construction. 

By  simplifying  the  construction,  costs  have  been  reduced  without 
sacrifice  of  efficiency. 

It  is  in  fact  in  every  way  A  Modern  Pavement  at  a  Moderate  Price. 

Further  information  furnished  if  interested. 

WARREN  BROTHERS  COMPANY 


SO  Temple  Place 


BOSTON.  MASS. 


The  BAIN  DUMP  WAGON 

Strong,  Durable,  Light  Running. 
Quick  and   Easy  in  Operation. 


One  Lever  and 
one  chain  dumps 
and  closes  doors 
with  ease. 

Saves  time  and 
labor. 

Write  for  circular 
and  prices. 


The  Bain  Wa^on  Co.,  Ltd.,  Kenosha,  Wis, 
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HERE  IN  OHIO 


Hennessey  Bros,  are  well  known  contractors.  The  Hennesseys  hire  their  teamsters  and  pay 
them  by  the  day.    On  their  present  job,  a  day's  work  means  ten  loads. 

When  they  began  their  contract,  every  teamster  but  one  had  a  TROY  Dump  Box.  He  was 
new  at  hauling — he  thought  a  slat  bottom  wagon  would  do  just  as  well. 

Here's  what  happened:  he  had  to  trot  his  horses  all  day  long  and  work  after  dark  to  get  his 
ten  loads.  Now  he  has  a  TROY  Box.  He  quits  with  the  other  fellows  and  his  horses  look 
like  a  different  team. 

A  TROY  on  your  gear  means  a  big  time  and  money  saving.  Let  us  tell  you  why — ■ 
get  bulletin  E. 

TROY  WAGON  WORKS  CO. 

295  So.  Walnut  Street,  Troy,  Ohio 


Reliance  Crushers 


are — 

COOL 

RUNNING, 
EFFICIENT, 
ECONOMICAL 


Write  us  for  catalogues 
and  quotations. 


UNIVERSAL  ROAD  MACHINERY  CO.,  Kingston,  n.  y. 


Boston 


Rochester 


New  York 


•  Good  Roads" 

are  built  cheaply  and 
quickly  with  K  &  J 
Earth  Movers. 


The  Kilbourne 
<&  Jacobs  Mfg  Co. 

Columbus,  Ohio 
New  York,  25  Broad  St. 


Get  Catalog  I 


Wheel  Scrapers, 
Grading  Plows,  Drag  Scrapers, 
Wheelbarrows,  Special  Road  and 
Ditching  Scrapers,  and  Road 
Levelers,  are  all  necessities  in  road 
building. 

If  you  get  them  under  the 
brand  "K&J"  you'll  be  backing 
yourself  with  years  of  road  build- 
ing experience. 

No.  315 


Jim  Fellowes  Talk: 


I  know  a  big  contractor  who  spent  over  six  thousand  dollars  on  cheap  Dumping 
wagons  before  he  started  using  Watsons.  It  took  him  several  years  to  go  the  rounds 
of  the  "just-as-good."  That  was  an  awful  price  to  pay  for  the  information,  but  now  he 
will  buy  nothing  except  Watsons. 

Does  this  remind  you  of  any  experience  you  have  had  ?  To  any  who  want  to  know, 
I  am  prepared  to  furnish  the  name  of  this  contractor  and  the  names  of  the  wagons  that 
failed  to  make  good.    You  can't  get  around  quality  arguments  like  that, 

JIM  FELLOWES,  Canastota,  N.  Y. 


WATSON  WAGON  COMPANY,  Canastota,  N.Y. 

The  First  Builders  of  Bottom  Dump  Wagons 


BRANCH  OFFICES— 256  Broadway,  New  York,  N.  Y. 


604  Witherspoon  Bldg.,  Philadelphia,  Pa. 


1102  Farmers  Bank  Bldg.,  Pittsburg,  Pa. 
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Etnyre  Sprinklers  and  Road  Oilers 

Are  the  Most  Economical  and  Efficient 

because  they  are  built  of  the  best  material,  have  no  complications  and  apply  the  material 
exactly  as  required.  All  changes  for  controlling  volume  and  width  of  spray  under  instant 
control  of  the  operator.    Write  for  catalogue. 


E.  D.  Etnyre  &  Co., 


Oregon,  111. 


Send  For  Booklets  on 


LEWIS  ROAD  TAR 

—FOR— 

Macadam  Roads 

F.  J.  LEWIS  MFG.  CO.,  Ci^J^^' 


A  product  of  which  pure  "Gllsonlte" 
Asphalt  is  the  base — manufactured  under 
processes  which  make  it  the  most  durable, 
uniform  and  efficient  material  known  for 
Paving — Roofing — Waterproofing  — Under- 
.  ground  Pipe  Dips  and  Coatings— Mastic 
Flooring— Paving  Filler — Wire  Insulation 
See  our  advertisement  in  last  Issue  of  this 
paper  or  ask  us  for  literature  describing 
its  use  for  any  of  the  purposes  named. 
Standard  Asphalt  and  Rubber  Co. 
137  So.  La  Salle  Street,  Chicago. 


The  Fort  Wayne  Mounted  RockCrusher  with  Elevator. 
Screen  and  Mounted  Bin. 


COUNT  ON   QUALITY  WHEN  YOU  CONSIDER  THE 

Fort  Wayne  Steel  Rock  Crusher 

The  Fort  Wayne  has  a  steel  frame,  the  shafts  are  of  hammered  steel  and 
the  bearings  are  large. 

The  Fort  Wayne  is  a  convenient  crusher ,  easily  set  and  easily  moved.  The  fly 
wheels  are  low  and  out  of  the  way  of  feeding  mouth. 

If  you  are  looking  for  a  powerful,  durable  and  efficient 
crusher,  the  Fort  Wayne  will  be  your  choice. 

_  Made  in  several  sizes,  mounted  or  unmounted,  from  75  to  300  tons 
daily  capacity. 

Elevators  and  screens  of  any  size  and  capacity  promptly  furnished. 
Catalog  FREE  on  request. 

The  Good  Roads  Machinery  Co.,  Inc. 


FORT  WAYNE,  INDIANA 


Improves  the  Principle  of  Laying  Asphalt 

In  addition  to  being  99.80%  pure  as  compared  with  52%,  the  amount  of 
bituminous  matter  contained  in  Trinidad  Asphalt,  that  is  what  is  offered  you  in 

El-Oso  Asphalt 


and  the  48%  dross  in  Trinidad 
Asphalt  contributes  nothing  to 
the  value  of  the  asphalt. 

El-Oso  Asphalt  is  produced 
from  the  heavy  malthas  of 
California,  in  which  there  is 
I  no  inherent  brittleness  that 
must  be  overcome  by  fluxing 
with  oils. 
I  But  an  important  feature  is 
that  we  furnish  to 
our  customers  with- 
out charge  an  im- 
proved apparatus  for 
mixing  and  cooking  El-Oso  which  entirely  overcomes  the 
defects  due  to  improperly  preparing  other  asphalts. 

The  old  style  plant  consists  of  a  sand  dryer,  asphalt  melt- 
ing kettles  and  a  pug  mill  for  mixing. 

The  sand  dryer  is  a  drum  built  in  a  furnace  having  a  fire 
around  it  which  obviously  varies  in  temperature. 

The  kettles  for  melting  the  asphalt  are  also  built  in  a  fur- 
nace with  fire  underneath  which  constantly  varies  as  in  the 
case  of  the  sand  dryer. 


w 

tin 


The  fluid  condition  of  the  asphalt  in  the  kettles  varies 
with  the  temperature,  and  since  it  has  been  demonstrated 
that  a  temperature  of  700  degrees  Fahr.  will  destroy  the 
cementing  properties  of  any  asphalt,  the  asphalt  is  frequent- 
ly carbonized,  with  the  result  that  the  pavement  is  hard, 
brittle  and  will  wear  into  a  powder  and  blow  away.  It  has 
lost  its  malleability,  ■which  is  the  quality  of  greatest  importance, 
The  "Blake"  Mixing  Plant,  furnished  for  mixing  El-Oso, 
consists  of  two  drums  mounted  on  trunnions  with  large  cen- 
tral end  openings  through  which  a  blast  of  air  is  caused 
to  flow.  The  material  composing  a  batch  is  charged  cold  into 
one  of  the  drums  which  by  its  rotation  action  produces  a 
cascade  flow  through  the  hot  air  and  since  the  hot  air  can  be 
readily  maintained  at  a  uniform  temperature  of  300  degrees 
the  entire  mass  is  evenly  mixed  and  cooked  together,  pro- 
ducing an  absolutely  even  mixture  and  one  in  which  it  is  im- 
possible for  the  asphalt  to  be  burnt  and  its  vitality  destroyed. 

The  principle  is  so  improved  that  its  superiority  com- 
pels recognition  and  the  proof  can  be  found  in  El-Oso  paved 
streets  in  dozens  of  cities  as  compared  with  other  asphalts 
under  the  same  traffic  conditions  and  length  of  service. 

Supplying  the  absolute  proof  of  superiority  is  the  way 
tve  arc  increasing  theuseof  "El-Oso."  Complete  information 
on  request. 


El-Oso  Asphalt  Company 

Suites  710-711  Victoria  Bulldlntf 


St.  Louis,  Mo. 
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"No  repairs  except  those  occasioned  by 
the  necessary  cuts  to  put  in  services,  etc." 

That's  what  C.  H.  Rust  of  Toronto  says  of 
the  twenty  streets  paved  with  Texaco 
Asphalt. 

No  stronger  evidence  of  the  stability  of 
a  paving  material  could  be  demanded 
than  this,  for  the  conditions  in  Toronto 
are  particularly  severe — the  temperature 
ranging  from  95°  F,  to  17°  below  Zero,  a 
range  of  over  1 10  degrees.  The  fact  that 
Texaco  Asphalt  withstands  this  wide 
range  without  chipping,  softening  or 
failure  of  any  kind  is  conclusive  proof  of 
its  stability. 


This  stability  is  characteristic 
whole  Texaco  family. 


of  the 


Find  out  more  about  Texaco,  write 
for  our  Monthly  publication  "Paving 
and  Roads".  You  will  find  it  an  in- 
teresting paper  containing  facts,  fig- 
ures and  experiences  on  bituminous 
construction — also  handy  tables  for 
calculating  costs.  Mailed  free  on 
request.  Send  in  your  name  to 
Department  "N". 

THE  TEXAS  COMPANY 

PAVING  AND  ROADS  DIVISION 


Houston 


New  York 


St.  L 


OU1S 


"BITULITHIC" 

THE  IDEAL  BOULEVARD  PAVEMENT 
"THE  BEST  BY  EVERY  TEST" 

Don't  wait.  Select  Bitulithic  now  and  have  your 
streets  paved  with  an  up-to-date,  permanent  pavement, 
one  which  has  stood  the  test. 

It  is  economy  to  pave  your  streets  with  Bitulithic. 
It  is  a  pavement  that  will  last,  beautifies  city,  and 
enhances  the  value  of  property.  Bitulithic  will  stand 
automobile  traffic  and  is  a  sanitary,  dustless,  non-skid- 
ding, resilient  street  pavement  and  affords  a  secure  foot- 
hold for  horses. 

Let  us  explain  to  you  further.  We  are  anxious  for 
you  to  learn  the  advantages  of  the  Bitulithic  Pavement 
and  to  point  out  to  you  the  merits  which  we  feel  you 
should  know  of  a  pavement  which  has  passed  the 
17,000,000  sq.  yd.  mark  in  ten  years. 

Cities  are  repeating  their  contracts  for  Bitulithic  every 
year. 

Bitulithic  has  demonstrated  its  adaptability  to  widely 
varying  climatic  and  traffic  conditions. 

Bitulithic  excels  all  other  forms  of  construction  in 
efficiency,  durability,  facility  of  cleaning,  resistance  to 
traffic,  ease  of  maintenance,  and  economy, 

Write  at  once  for  illustrated  pamphlets  and  learn  more 
about  this  modern  pavement  for  modern  cities. 

WARREN  BROS.  CO. 

59  Temple  Place,  BOSTON,  MASS. 


For 
Any 

Machine, 
Implement 
or 

Tool 

Needed  in  the  Construction  of  Good 
Roads — tVrite  Us 

For  an  unbiased  opinion,  next  time 
you  run  across  a  Port  Huron.  Ask 
the  Man  at  the  Throttle. 


Have  you  had  our 
Booklet  No.  7 — The 
"  Aristocrat  of  the 
Road  Roller  World?" 


A  postal  re- 


quest will  get  you  a  copy. 


Port  Huron  Engine  &  Thresher  Co. 


PORT  HURON.  MICH. 


24  Slate  Street.  New  York 
Minneapolis.  Minnesota 
Oklahoma  City,  Oklahoma 
Denver,  Col. 
Pittsburg,  Pa. 
Cincinnati,  0. 
Peoria,  111. 


Des  Moines,  Iowa 
Atlanta,  Ga, 
Portland,  Oregon 
Dallas,  Texas 

San  Francisco,  Los  Angeles,  Cal. 
Philadelphia, Pa. 
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THEODORE  AHLBORN 

Engineer — Constructor 
Charter  Member  Am.  Soc.  Eng.  Cont. 
Consulting  Reinforced  Concrete  Engineer 
Reports,  Plaas.  Specifications  and  Superintendence 
852  Center  Street  CHICAGO 


JOHN  W.  ALVORD 
CHAS.  B.  BURDICK 

Consulting  Engineers 
Water  Supply         Sewerage        Water  Power 
Hartford  Building 
CHICAGO 


THE  AMERICAN  BUREAU  OF 
INSPECTION  AND  TESTS 

Consulting  and  Supervising  Engineers 
Cement  Testing 
Inspection  of  Railway  and  Structural  Materials 
Chemical  Analyses — Physical  Tests 
General  Offices:  CHICAGO 
New  York     Denver     Minneapolis  Pittsburg 


The  Arnold  Company 

ENGINEERS-  CONSTRUCTORS 
ELECTRICAL  —  CIVIL-MECHANICAL 
105  SOUTH  LA  SALLE  STREET 
CHICAGO 


E.  K.  Mather,  C.  E. 

DAKOTA  ENGINEERING  CO. 

Consulting  Civil  Engineers 

Engineering  Design  and  Superintendence 
of  Construction 

309-311  Western  National  Bank  Block 
MITCHELL,  SOUTH  DAKOTA 


JULIAN  C.  FEILD 

Consulting  and  Contracting  Engineer 
Plans — Specifications— Reports 


105-7  FeUd  Bldg., 


DENISON,  TEXAS 


FRANK  B.  GILBRETH 

(Incorporated) 
General  Contractors 


60  Broadway 


New  York  City 


General  Licensees  Ransom  Hollow  Dams. 

General  Licensees  Hall  Hollow  Core  Earth  Filled  Dams. 

Constructlonllcensesgranted  to  responsible  Contractors. 


C.  L.  HERVEY 

M.  Can.  Soc.  C.  E. 
Consulting  Engineer 
Railroad  Surveys,  Estimates  and  Construction 
Property  Development.  Valuations  and  Reports 
Engineering  for  Contractors,  Construction, 
Organization  and  Superintendence 


400  St.  James  Street 


MONTREAL,  QUE 


ERNEST  B.  HUSSEY 

M.  Am.  Soc.  C.  E. 
Civil  Engineer 
Engineering  Reports  on  Properties  In  the  U.S.nrAbroad 
Hydro- Electric  and  other  I'owcr  Development 
Steam  and  Electric  Railways 
Water,  Sewerage  and  Irrigation  Systems 
River  and  Harbor  Improvements 
1011-12-13  Alaska  Building.  SEATTLE.  WASH; 


JENKINS  W.  JONES  &  ASSOCIATES 

Construction  Engineers 
Railroads,  Mining,  Reinforced  Concrete, 
liridguH,  Drainage 
Grand  Hotel.  CINCINNATI,  OHIO 
Florence  Hot*!.  BIRMINGHAM.  ALA. 


CONSTRUCTION 
SERVICE 
CO. 

15  William  Street 
NEW  YORK 


Specialists  in 

Economic 

Engineering 
Cost  Keeping  and 

Management 

Valuations 

Appraisals 

Estimates 


Reports  as  to 

Efficiency  of 

Methods 

Management 
Men 

Machines 


HEIDENREICH'S 
"POCKETBOOK" 

The  large  sale  of  this  Pocketbook 
for  designers  of  reinfoiced  concrete 
demonstrates  agam  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  saver 
Heidenreich's  Pocketbook  is  directly 
comparable  with  the  best  pocket- 
books  on  structural  steel  work.  I  ts 
tables  are  very  complete.  The  book 
is  leather  bound,  374  pages,  and  its 
price  is  $3.00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

537  So.  Dearborn  Street,  Chicago 


HENRY  L.  LEWEN, 

Consulting    Engineer  in  Reinforced  Concrete. 
Highest  GOLD  MEDAL  for  SYSTEM  of 
Construction. 
200  Fifth  Avenue,  New  York. 
P.  O.  Box  106  Madison  Sq.,  N.  Y.  C. 


THOMAS  H.  LOOMIS 

Civil  Engineer 

Member  American  Society  of  Civil  Engineers 
Member  American  Society  ol  Engineering  Contractors 
Examinations,  Surveys,  Estimates 
Reports  and  Supervision  of  Engineering  Work 

STEUBENVILLE,  OHIO 


M.  F.  MARSHALL 

Supervising  Engineer 

Every  description  o(  supervision.    Specially  Plain 
,md  Ki  inline  id  Concrete  and 
Coder  Dam  Work. 
1 12  So.  Taylor  St.,  South  Bend.  Ind. 


p.  a.  McCarthy  &  sons 

Consulting  and  Designing 
Civil  Engineers 

Rooms  10  and  11  Camp  Building 
210  1-2  Fannin  Street,  HOUSTON,  TEXAS 


ERNEST  McCULLOUGH 

M.  Am.  Soc.  C.  E. 
M.  West.  Soc.  Eng. 

Specialist  in  engineering  problems  of  the  small 
municipality  and  Reinforced  Concrete  Desicn. 


1448-51  Monadoock  Block 


CHICAGO,  ILL. 


METCALF  &  EDDY 

Members  Am.  Soc.  C.  E. 
Consulting  Engineers  on  Water  Supply, 
Water  Power,  Sewerage  and  Sewage  Disposal. 


BOSTON,  MASS. 
14  Beacon  St. 


CHICAGO.  ILL. 
Harris  Trust  Bldg. 


W.  E.  MITCHELL  CO. 

Consulting  Civil  Engineers 
Structural  Design 
Superintendence  of  Construction. 
1019  Walnut  St.  Des  Moines,  la. 


HARRY  W.  MOOL  CO. 

Engineers 

352  Brandei.  Theater  Bldg.,  OMAHA,  NEB. 


HIRAM  PHILLIPS 

M.  Am.  Soc.  C  E. 
Consulting  Engineer 
Expert   Reports,   Plans,  Specirications  and 
Superintendence.    Hydraulic   and  Sanitary 
Engineering. 

1000  Third  National  Bank  Bldg.,     ST.  LOUIS,  M0. 


ALEXANDER  POTTER,  C.  E. 

Hydraulic  Engineer  and  Sanitary  Expert 
114  Liberty  Street  NEW  YORK 

Sewerage  and  Sewage  Disposal 

Water  Supply  and  Purification 


CLYDE  POTTS 

Civil  and  Sanitary  Engineer 
Sewerage  and  Sewage  Disposal  Works, 
Hydraulics.  Water  Works,  Filtration, 
Reports,  Plans  and  Estimates. 
Hudson  Terminal  New  York 


1SHAM  RANDOLPH 

M.  Am.  Soc.  C.  E. 
M.  W.  Soc.  Engr. 
Consulting  Engineer 

826  First  National 
Bank  Building 


CHICAGO 


SCOFIELD  ENGINEERING  CO. 

Consulting  Engineers 
Power  St.it  ion:,  Hl.vtrii  al  Railways 

Hydraulic  Developments  Material  Handling 

PHILADELPHIA 
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G.  E.  SCOTT 

Engineering  Contracts 
Railroad  and  Municipal  Work 
Design  and  Construction 

PITTSBURGH.  PA. 


Wabash  Building 


THE  UNDERGROUND  CONSTRUCTION 
COMPANY 

Waterproor  Foundations  and  Corrucateu  Concrete  Piles 

Executive  Offices 
Bank  of  Commerce  Building 

Saint  Louis,  Missouri 


A 


Stone  &  Webster 
Engineering  Corporation 

CONSTRUCTING  ENGINEERS 

BOSTON,  MASS. 


J.  G.  WHITE  &  COMPANY 

Incorporated 

Engineers,  Contractors 

43-49  Exchange  Place,  41-43  Wall  Street 
NEW  YORK.  N.  Y. 

First  National  Bank  Bldg.,  Chicago,  111. 

Alaska  Commercial  Bldg.,  San  Francisco,  Cal. 

London  Correspondents: 
J.  G.  WHITE  &  CO.,  Limited 
9  Cloak  Lane,  Cannon  Street 

Principal  Philippine  Office'  Manilla,  P.  I 


W.  W.  YOUNG 

Consulting  Engineer 

St.  Paul  Building.  NEW  YORK  CITY 

Examinations.  Estimates 
and  Financial  Reports 


C.  G.  YOUNG, 

Engineering  and  Construction 

Economic  Methods  based  on  Sixty 
Experience  ir  U.  S.  A.  and  Abroad      Wall  St., 
REPORTS  for  FINANCING  New  York 


BENEZETTE  WILLIAMS 
C.  B.  WILLIAMS 

Consulting,  Designing  and  Supervising  Engineers 
Hydraulic  Works  and  Valuations 
of  Public  Utilities  a  Specialty 
53-56  N.  W.  Cor.  Randolph  and  Dearborn  Sts. 
CHICAGO 


W.  H.  ZIMMERMAN  CO. 


Engineers  and  Constructors 
Electrical — Civil — Mccnanical 


First  National  Bank  Bldg. 


Chicago 


nMETALINEM(K) 

Registered  fn  United  States. 

META  LINED  BUSHINGS 

(OILLESS) 

In  Tackle  Block  and  Wire  Hope  Sheaves,  will  stand  up 
under  heavier  loads  and  will  last  longer  than  any  other 
pushing  made. 

Let  us  send  you  "T"  circular  giving  results  obtained 
under  most  severe  conditions.  Catalog  will  interest  you. 


NORTH  AMERICAN  METALiNE  CO 


68  West  Avenue,  Long  Island  City,  N.  Y. 


(One  square  from  Ferries) 


Trade 


Mark 


'XX  SPECIAL"  hand-made  tested  chain  for  Dredge,  Crane  and  Steam 
Shovel  use.    Made  only  by 

THE.  HAYDEN-CORBETT  CHAIN  COMPANY 

195  Lorain  Avenue,  Columbus,  Ohio 

Chicago  Office — 531  First  National  Bank  Building 


Studebakers ' 

Lime  of  Municipal  and  Contractor.'  Vehicles  it  the  Most 
Complete  and  Extensive  Built 

All  strongly  and  substantially  constructed  upon  the  most  approved 
principles.  Easy  to  operate  and  cost  practically  nothing  to  keep  in  repair. 

Our  reputation  for  building  vehicles  that  give  the  maximum  of  sat- 
isfactory service  is  firmly  established. 

You  Know  You  Can  Rely  on  a  Studebaker 

Catalogs  giving  full  information  of  any  equipment  sent  on  request 

STUDEBAKER  CORPORATION 

Largest  Vehicle  Manufacturers  in  the  World 

South  Bend,  Ind.,  U.  S.  A.  Dept.  D  Adv.  hh 


Jerusalem  Up-to-Date 


99 


We  Manufacture:  ROCK  CRUSHERS, 
ROAD  ROLLERS,  SCARIFIERS,  GRADERS, 
SPRINKLERS,  SWEEPERS,  DUMP  WAGONS,  DRAG 
AND  WHEELED  SCRAPERS,  ROAD  PLOWS,  ETC. 

THE  AUSTIN-WESTERN  CO., Ltd. 

CHICAGO 


San  Francisco 
Dallas.  Tex. 
Syracuse,  N.  Y. 


Los  Angeles,  Cal. 
Memphis.  Tenn.  NEW  YORK 


HE  ancient  city  of  Jeru- 
salem, Palestine,  has 
decided  to  bring  its  road 
making  methods  up  to 
date.  After  investigat- 
ing numerous  makes  of  machinery, 
both  in  Europe  and  America,  the  City 

Council  purchased  the  Austin  Mo- 
tor Road  Roller  and  Austin 
Steel  Frame  Rock  Crusher. 


Their  decision  is  a  further  contri- 
bution to  the  opinion  generally  ex- 
pressed throughout  the  United  States 
and  many  foreign  countries  that  the 

Austin  Motor  Road  Roller  is 

the  foremost  roller  today  in  the  world  s 
road  machinery  market.  It  also  marks 
a  further  advance  in  the  famous 

Austin  Line  of  Road  Ma- 
chines, which  have  held  the  lead 
for  over  thirty-five  years. 
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Laying  FERRO-LITHIC  PLATES  at  Grand  Stand,  Syracuse 
University  Stadium.  Construction,  and  same  when  completed. 

A  Construction  Contrast 

Note  the  absence  of  scaffolding  when  the  roof  is 
reached.  Ordinary  reinforcement  would  have  required 
a  mass  of  false  work. 

Berger's  e^euc^^M^ 

Dove-Tailed,  Crossed-Ribbtd,  Keystoie  Formation  Steel  Plates. 

were  used  as  a  combined  form  and  re-enforcement  be- 
cause no  false  work  or  scaffolding  were  needed — the 
plates  forming  a  self-centering  re-enforcement. 

Write  nearest  branch  for  FERRO-LITHIC  Catalogue 


THE  BERGER  MFG.  CO. 


Canton,  Ohio 


New  York 
Philadelphia 
Boston 
Chicago 

We  also  manufacture  RIb-Trusand  Multiplex  Reinforcement 
Plates,  Raydlant  Sidewalk  and  Vault  Lights,  Metal  Lumber 
  Metal  Lath,  etc. 


Atlanta 
St.  Louis 
Minneapols 
San  Francisco 


Acme  Bar  Bender 

The  Acme  Bar 
Bender  is  made 
of  steel  through- 
out. 

What  you  are  look- 
ing for  is  a  simple, 
sturdy,  practical 
bender  that  any 
workman  can  use.  This  is  why  you  want  the  ACME,  because 
it  is  just  this  and  nothing  else.   It  will  last  a  lifetime. 

Bar  Benders,  Form  Clamps,  Facing  Spades,  Re-in- 
forcing  Steel  Bars  and  Mesh,  Concrete  mixers. 

Chicago  Builders'  Specialties;  Co. 

460  Old  Colony  Bldg.,  CHICAGO 


Road   Building  Machinery 

We  manufacture  and  sell  complete  equipment,  especially  adapted  to 
the  requirements  of  road  building  and  maintenance. 

Request  Catalogue  Covering  Your  Needs 

Acme  Road  Machinery  Company 

FRANKFORT,  NEW  YORK 


TURNER   MUSHROOM  SYSTEM 
TURNER  BEAM  SYSTEM 

Our  patents,  which  will  be  issued  shortly,  cover  broadly 
the  flat  pate  :m<l  column  construction, 

HuiWlers  arc  cautioned  against  using  infringing  types, 
C.  A.  P.  TURNER,  Su.u  hm;  Phornix  BldK..  Minneapolis,  Minn. 


-BLAW  STEEL  FORMS 

FOR  GENERAL  CONCRETE  CONSTRUCTION 


Mr.  Contractor: 

Do  you  know  you  can  either  Lease  or  Purchase 
Blaw  Steel  Wall  Forms  for  Retaining  Walls,  Piers, 
Abutments,  etc.  ?    These  forms  are  designed  and 
built  in  units  to  make  them  applicable  to  all 
kinds  of  work,  and  they  will  save  you  money. 
^*^V       Blaw  Forms  have  been  used  now  on  over 


■0%  <£ 


3,500  contracts.    Write  for  information 
stating  your  requirements. 


Agents  wanted  in  all  parts  of  the  country  to  sell 
Blaw  Sidewalk,  Curb,  and  Curb  and  Gutter  Forms. 

Blaw  Collapsible  Steel  Centering  Co. 

General  Offices,  PITTSBURGH 

ew  York,  165  Broadway 

Chicago,  917  Ashland  Block 


F"°"c--"ROAD  GRADING 


and  Township 


Little  Yankee 

with  Digger  and  Fender  attachments 
provides   a  combination 
machine  for  grading,  spread- 
ing, scraping  and  leveling. 
All  steel  construction  and 
Operated  by  One  Person 

Blade  quickly 
set  to  throw 
either  right  or 
lett. 

Write  for 
particulars  and 
prices 


Arranged  for  Rut  Scraping  and  Filling  Holes 


C.  N.  Carpenter  Supply  Co.,  Canton,  Ohio 


Economy  Road  Float 

The  best  and  most  economical  float  for  leveling  and  maintaining  roads  and 
cleaning  macadam.  Saves  50%  of  cost  as  compared  with  other  floats.  Made 
entirely  of  steel.  Blades  8  feet  long.  Float  adjustable  to  any  working  angle. 

Let  tis  show  you  Why  It  saves 
money.  Catalog  on  request. 

F.  L.  GAINES 


Gran  cl  Knptd  s  • 


Midi. 


The  GASOLINE-KEROSENE 

Tractor  and  Combination 
Roller  and  Tractor 

20,  30,  45  nnd  70  Homo  Power 
Write  for  Citiilog 

THE  OHIO  TRACTOR  MFti.   CO.  ', 

M  ii         Ohio,  l     S.  A. 
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Prospects  for  the  letting 
„,  .  of    contracts    for    a  good 

1  ne  JJoings    amount    of    railroad  con- 
of  struction    work    this  fall 

,  ,        seem    brighter    now  than 

trie  week.  they  have  for  several  weeks 
past.  The  threatened  labor 
troubles  on  the  Harriman  lines  seem  to  have 
passed,  and  the  labor  troubles  on  the  Illinois 
Central  are  reported  to  be  in  a  fair  way  for 
peaceable  adjustment.  Much  of  the  projected 
railroad  construction  work  is  being  held  up 
pending  a  settlement  of  these  lahor  disputes. 
For  example  the  Yazoo  &  Mississippi  Valley 
R.  R.,  an  Illinois  Central  company,  has  com- 
pleted surveys  for  a  50-mile  line  from  Natchez 
to  Woodville.  Miss.  It  is  more  than  likely 
that  this  work  will  be  placed  under  contract 
this  fall  if  the  strike  question  on  the  Illinois 
Central  is  settled  soon.  There  is  also  a  con- 
siderable amount  of  construction  work  by 
smaller  railroads  which  will  be  let  in  a  short 
time.  The  Alger-Sullivan  Lumber  Co.,  Cen- 
tury. Fla.,  is  ready  to  let  contracts  for  the  con- 
struction of  a  25-mile  standard  gage  logging 
railroad  in  Monroe  and  Conecut  Counties, 
Alabama;  the  Meridian  &  Deep  Water  Ry.  Co. 
has  contractors  figuring  on  the  construction  of 
its  new  line  from  Meridian,  Miss.,  and  the 
Harrisville  Southern  R.  R.  Co.  of  Harrisville, 
W.  Va.,  will  shortly  let  a  contract  for  a  6-mile 
line.  In  Wisconsin  two  good  sized  railroad 
contracts  are  understood  to  be  about  ready  for 
letting.  These  Wisconsin  railroads  are  the  Fair- 
child  &  Northeastern  Rv.  and  the  Wisconsin 
Northern  R.  R. 

A  number  of  good  sized  railroad  construc- 
tion contracts  have  been  let  in  the  past  few 
days,  among  them  being  the  following:  Mc- 
Menamin  &  Sims,  The  Arcade.  Philadelphia, 
Pa.,  for  grading  the  Monongahela  R.  R.  south 
extension  in  Pennsylvania,  the  work  including 
500,000  cu.  yds.  of  grading  and  20.000  cu.  yds. 
of  masonry:  The  L.  J.  Smith  Construction  Co., 
Kansas  City.  Mo.,  for  building  the  Kansas 
City.  St.  Joseph  &  Excelsior  Springs  electric 
line  between  Kansas  City  and  St.  Joseph,  Mo., 
the  contract  for  the  work  being  sublet  to  Mc- 
Murray  &  Griffith,  Sharp  Bldg.,  Kansas  City, 
Mo. ;  Charles  Wells.  Denver,  Colo.,  for  grading 
for  a  6-mile  extension  for  the  Denver,  North- 
western &  Pacific  Rv.  to  the  stock  vards  at 
Denver,  Colo. ;  Hoy  &  Elzy  Co.,  St.  Paul.  Minn., 
for  the  construction  of  the  interurban  line  of 
the  St.  Paul  Promotion  Co.  from  Inner 
Grove  to  Hastings,  Minn. :  the  McCarthy  Con- 
struction Co.,  Houston.  Tex.  for  the  con- 
struction of  a  steam  railroad  from  Artesia,  N. 
Mex.,  to  Hope,  N.  Mcx.,  22  miles,  the  contract 
for  the  grading  being  sublet  to  McNeal  &  Ma- 
honey. 

The  contracts  for  the  Front  levee  at  East 
St.  Louis,  111.,  bids  for  which  were  opened 
last  August,  have  been  awarded  by  the  trus- 
tees of  the  East  Side  Levee  and  Sanitary 
District.  East  St.  Louis,  111.,  to  the  following- 
contractors:  Myers  Construction  Co.,  St. 
Louis,  Mo. :  S.  H.  R.  Robinson  &  Sons  Co.. 
St.  Louis,  Mo.,  and  Yale  &  Reagan,  Chicago. 
111.  The  work  includes  1.600.000  cu.  yds.  of 
earth  embankment  and  1.400  cu.  yds.  concrete. 

Only  one  bid  was  received  Sept.  7  by  the 
U.  S.  Engineer.  Louisville,  Ky..  for  the  con- 
struction of  Lock  and  Dam  No.  48,  Ohio  River. 
This  bid  was  submitted  by  the  Ohio  River 
Contract  Co.,  Evansville.  Tnd..  and  amounted 
to  $1,397,400. 

Announcement  has  been  made  by  the  Do- 
minion Minister  of  Public  Works,  Ottawa. 
Ont.  that  the  International  Waterways  Com- 
mission has  reported  in  favor  of  the  construc- 
tion of  storage  dams  and  reservoirs  on  the 
upper  waters  of  the  St.  John  River,  finding 


that  the  long  contemplated  and  discussed  im- 
provements are  feasible  and  recommending 
that  the  work  be  begun  at  once.  The  head- 
waters of  the  St.  John  are  in  Maine,  and  the 
river  for  a  considerable  distance  is  the  boun- 
dary between  Maine  and  New  Brunswick. 

The  Breakwater  Co.,  Philadelphia,  Pa.,  was 
the  low  bidder,  Aug.  30,  for  erecting  dikes  at 
four  points  on  the  Delaware  River  for  the  U. 
S.  Government.  The  total  of  the  bids  on  all 
stone  dikes  was  $1,025,540;  on  rock  filled  struc- 
tures the  total  was  $012,487. 

Specifications  for  work  which  will  require 
more  than  $500,000  to  complete  have  been 
submitted  to  the  Board  of  Awards  of  Balti- 
more, Md.  These  include  the  fourth  section 
of  the  high-level  interceptor,  and  numerous 
storm-water  and  lateral  sanitary  sewers  in 
different  sections  of  the  city.  The  section  of 
the  interceptor  sewer  which  will  be  built  this 
fall  extends  from  the  present  one  at  Jones' 
Falls,  under  the  walls  and  along  Eager  St. 
to  Calvert  St.,  to  Read,  to  St.  Paul,  to  Madi- 
son, to  Cathedral,  to  Centre.  It  will  have  a 
uniform  diameter  of  82-in.  The  estimated 
cost  is  $100,000. 

The  following  dredging  contracts  have 
been  awarded  by  the  Department  of  Public 
Works  of  Canada :  Larry's  River,  N.  S. — 
Dredging — Contractor,  Atlantic  Dredging  Co. 
of  Louisburg,  N.  S.  (formerly  the  Eastern 
Dredging  Co.,  Ltd.).  Summerside,  P.  E.  I. — 
Dredging — Contractor,  the  Dominion  Dredg- 
ing Co.,  Ltd.,  of  Ottawa,  Ont.  Scotchtown,  N. 
B. — Dredging — Contractor.  James  S.  Gregory 
of  St.  John,  N.  B.  Shediac,  N.  B. — Dredging 
— -Contractor,  General  Construction  &  Dredg- 
ing Co.,  Ltd.,  of  Toronto,  Ont. 


New  England  has  awak- 
ened to  its  opportunities 
The  Develop-  and  has  begun  a  campaign 
ment  of  ^or  industrial  development 
»T  1?  i  j  with  an  energy  that  would 
IN ew  England,  do  credit  to  any  section  of 
the  world.  Massachusetts, 
which  even  now  has  more  cotton  spindles  than 
the  14  southern  states,  is  at  the  head  of  the 
movement.  As  one  step  in  the  broader  devel- 
opment of  this  state,  the  legislature  is  pro- 
posing the  expenditure  of  $9,000,000  for  the 
further  development  of  the  harbor  at  Boston. 
The  state  is  doing  this  with  the  idea  that  the 
progress  of  that  city  will  inure  to  the  pros- 
perity of  the  whole  state,  and  consequently 
this  initial  expenditure  should  be  undertaken 
by  the  state  itself.  Another  step  in  the  devel- 
opment of  New  England  in  general  is  the  ex- 
tensive improvement  work  now  under  way  or 
planned  by  the  railroad  systems.  This  in- 
cludes not  only  much  betterment  work  by  the 
older  systems,  but  also  the  construction  of  sev- 
eral important  connecting  lines.  Surveys  for 
most  of  these  new  lines  have  already  been 
completed  and  the  next  year  or  two  should 
see  the  beginning  of  active  constructive  work, 
which  will  mean  the  expenditure  of  many  mil- 
lions of  dollars. 


There    died    recently  a 

man  who  had  the  distinc- 

William       tion    of    having    held  an 

•p  elective    engineering  office 

Kremner.      fo£  a  term  of  years  faf 

beyond  the  average  span  of 
human  life.  This  man  was 
William  Bremner  of  Marshalltown,  la.  Elect- 
ed county  surveyor  of  Marshall  county 
in  1865,  he  was  re-elected  year  after  year  until 
he  had  rounded  out  45  years  in  one  office.  Mr. 
Bremner  had  the  further  distinction  of  having 
been  appointed  city  engineer  of  Marshalltown 
in  1863  and  being  continued  in  this  office  In- 


successive  administrations  until  1905.  Born  in 
Scotland  in  1831  Mr.  Bremner  was  brought  to 
this  country  when  an  infant.  His  early  life 
was  spent  in  New  Hampshire,  where  he 
studied  engineering  and  later  law.  As  an 
engineer  he  did  much  work  in  connection  with 
the  construction  of  the  early  railroads  in  Con- 
necticut. He  came  to  Marshalltown.  Ia.,  in 
1856  and  for  a  few  years  engaged  in  the  prac- 
tice of  law.  He  gave  up  his  law  practice 
after  a  short  time  and  took  up  engineering, 
continuing  in  this  work  until  1910,  when,  ow- 
ing to  his  advanced  age  and  ill  health,  he 
retired.  He  was  a  kindly,  genial  man,  mod- 
est and  unassuming.  His  death  late  last  month 
is  a  distinct  loss  to  the  profession  in  which 
he  had  served  so  long  and  faithfully. 

Municipal     problems  of 
the  larger  American  cities 
The   World's  differ     in     many  respects 
Ten  from    those    of  European 

r  p-  •       cities.      Especially    is  this 

Largest  cities.  true  of  such  pr'0blcms  as 

policing,  sanitation,  streets 
and  transportation.  This  difference  is  due  in 
great  measure  to  the  comparatively  restricted 
areas  and  the  consequently  congested  popula- 
tion of  the  older  cities.  Some  interest- 
ing statistics  bearing  on  this  subject  of 
area  and  population  of  the  ten  largest  cities  in 
the  world  are  given  by  Prof.  ,  William  B. 
Bailey  in  a  recent  issue  of  the  Independent. 
The  following  table,  taken  from  Professor 
Bailey's  article,  shows  the  population  and  area 
of  these  ten  cities:  Population 
Area  in  Popu-  per 
City.  acres.        lation.  acre. 

London    441.600       7,252,963  16.4 

New   York   209,218       4.766,883  22.7 

Paris    19.280       2,763,393  143.3 

Tokio    27.989       2.186,079  78.1 

Chicago    117,447       2,185,283  18.6 

Vienna    39.6S6       2.085.S8S  52.5 

Berlin    15,698       2.070,695  131.9 

St.  Petersburg   22,991       1,678,000  72.9 

Philadelphia    81,82»       1.549,008  18.9 

Moscow    17,654       1,359.254  76.9 

From  this  table  it  will  be  seen  that  with  the 
exception  of  London  the  three  American  cities 
have  by  far  the  lowest  population  per  acre. 
In  the  case  of  London,  it  should  be  stated, 
that  the  figures  given  are  for  the  metropolitan 
district,  which  extends  for  about  15  miles  in 
every  direction  from  the  heart  of  the  city. 

Intensive  farming,  where- 
by immense  crops  are,  by 
Intensive      the  use  of  fertilizers,  pro- 
•j-,       .  duced  from  small  areas,  is 

warming.  thought  to  be  one  of  the 
latest  developments  of  agri- 
cultural science.  And  yet 
this  method  was  iised  by  the  Peruvians  hun- 
dreds of  years  before  the  introduction  of 
"civilization"  in  that  country  by  the  Spaniards. 
Tn  his  "Intellectual  Development  of  Europe," 
Draper,  in  describing  the  agircultural  pursuits 
of  the  ancient  Peruvians,  states  that: 

Eve>-y  variety  of  climate  in  small  compass 
was  given  them  by  the  rapid  elevation  from  the 
sea  level  to  the  heighths  of  the  mountains. 
They  traversed  the  mountain  sides,  filling  the 
terraces  with  rich  earth.  They  excavated  pits 
in  the  sands,  surrounded  them  with  adobe  walls, 
and  filled  them  with  manured  soils.  They  cul- 
tivated bananas  and  cassana  in  the  low  level, 
maize  and  quimoa  on  the  terraces  above,  to- 
bacco still  higher,  and  above  that  the  potato. 
By  judiciously  using  manures,  employing  for 
that  purpose  fish,  and  especially  guano,  they 
raised  great  crops  from  a  comparatively  limited 
area.  The  example  of  the  Peruvians  led  to  the 
use  of  guano  in  Europe,  and  the  whole  civilized 
world  has  followed  them  in  the  cultivation  of 
Ihr  potato. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

The  Alger-Sullivan  Lumber  Co.,  Century. 
Fla.,  will  construct  a  25-mile  extension  of  its 
standard  gage  logging  railroad  in  Monroe  and 
Conecuh  Counties.  Alabama.  It  is  estimated 
that  there  will  be  about  2011,000  cu.  yds.  of 
common  excavation  and  (>5,000  cu.  yds.  of 
embankment.  It  is  intended  to  build  the  road 
by  contract  with  the  exception  of  the  trestle, 
which  will  be  built  by  the  company.  The  per- 
manent location  and  specifications  have  been 
completed  and  the  company  is  now  ready  to 
show  contractors  over  the  location.  Edward 
A.  Hauss,  is  Secretary  and  Treasurer. 

Arkansas. 

The  Memphis,  Dallas  &  Gulf  R.  R.,  as  noted 
in  our  Aug.  30  issue,  has  purchased  the  Caddo 
&  Choctaw  Ry.  and  the  Hot  Springs,  Glen- 
wood  &  Western  Ry..  and  is  linking  them  with 
its  system.  In  order  to  do  this  the  company 
is  now  building  the  following  sections : 

Miles. 

lUuifreesboro  to  Bear  Creek  Junction   IS 

lioseboro  June,  to  Glenwood   3 

Loewenberg  to  Hot  Springs   13 

Brown  to  1  mile  east  of  Sliawmut   12 

Two  miles  east  of  Stephens  to  Daleville...  21 
Dalark  to  Pine  Bluff   62 

As  yet  no  grading  has  been  done  between 
Loewenberg  and  Hot  Springs  or  between  Da- 
lark  and  Pine  Bluff.  Forces  are  now  grading 
between  Murfreesboro  and  Bear  Creek  June, 
and  between  Brown  and  Arkadelphia.  Since 
Jan.  1,  1911,  about  ten  miles  of  track  has  been 
laid  between  Shawmut  and  McLeod,  the  lat- 
ter place  being  midway  between  Shawmut  and 
Arkadelphia.  A.  M.  Van  Auken,  Nashville, 
Ark.,  is  chief  engineer. 

A  conference  will  be  held  during  this  month 
by  E.  M.  Wise.  General  Manager  of  the  Mis- 
souri North  Arkansas  R.  R.  and  George  R. 
Brown.  Sec'y  of  the  Little  Rock,  Ark.,  Board 
of  Trade,  relative  to  the  construction  of  the 
line  into  that  city.  The  project  would  require 
the  construction  of  40  miles  of  roadbed. 

California. 

The  Pacific  Electric  Ry.  Co.  will  probably 
let  contracts  this  month  for  the  completion  of 
its  eight-mile  line  from  Riverside  to  San  Ber- 
nardino. G.  E.  Pillsbury,  Los  Angeles,  is  chief 
engineer,  and  Paul  Shoup,  Los  Angeles,  is 
vice-president. 

The  Atchison,  Topeka  &  Santa  Fe  Ry. 
(coast  lines).  A.  G.  Wells,  genera!  manager. 
Los  Angeles,  has  authorized  the  awarding  of 
contracts  for  -'51  miles  of  double  track  work 
west  from  Needles,  Ariz. 

The  Western  Pacific  Ry.,  T.  J.  Wyche.  chief 
engineer.  San  Francisco,  has  been  making  esti- 
mates of  cost  for  improving  its  pier  at  Oak- 
land. According  to  the  plans  already  drawn, 
the  pier  will  accommodate  three  ferrybbats 
and  one  freightboat.  A  switching  yard  will 
be  constructed  ai  the  end  of  the  long  fill  for 
the  passenger  cars  and  freight  which  will  be 
sent  to  San  Francisco, 

Surveys  have  been  completed  for  40  miles  of 
the  projected  50  mile  line  of  the  Malibu  Tide- 
water Ry,  I  Ins  load  is  In  be  built  from  Santa 
Monica  to  Oxnard,  CaL  via  the  coast  line.  M. 
K.  kindge,  Los  Angeles,  Cal.,  is  president  and 
N.  D.  Darlington,  Trust  and  Savings  Bldg., 
Lo    Angeles,  is  chief  engineer. 

Announcement  has  been  made  that  the  Pa- 
cific Electric  Ky.  Co.,  Paul  Shoup,  vice  presi 
dent,  Pacific  Electric  Bldg.,  Los  Angeles,  has 
completed  plans  for  increasing  it    present  sys 
'  in  of  876  miles  of  trackage  bv   1.000  miles. 
Work  on  a  portion  of  the  new  lines  is  already 
under  way  and  it  is  said  that  the  construction 
of  (he  entire  system  will  be  carried  forward  as 
fast  as  material  can  be  secured  and  rights  of 
way  obtained.    If  the  plans  arc  carried  out  all 
cities  in  southern  California  from  Santa  Mar 
bara  to  San  DieffO  will  be  linked  by  a  chain  of 
electric  lines.    The  plans  include  the  building 
of   the   following  lines  and  extensions:  Fx 
t<  iision   of   the   present    CovinB   line  through 


Pomona  to  Riverside;  line  from  some  point  on 
the  Covina  branch  to  Long  Beach ;  extension 
of  the  present  La  Habra  line  to  Riverside, 
with  a  branch  from  La  Habra  to  Santa  Ana ; 
extension  from  the  San  Bernardino  valley  to 
Santa  Barbara,  with  a  branch  to  San  Fer- 
nando ;  line  from  Santa  Monica  to  San  Buena 
Ventura,  there  connecting  with  line  to  Santa 
Barbara ;  line  from  San  Pedro  along  coast  to 
Redondo  Beach ;  line  from  the  present  termi- 
nal of  the  Santa  Ana  line  south  to  San  Diego ; 
line  from  some  point  on  the  four  track  system, 
north  division,  through  the  hills  to  South 
Pasadena  to  cut  the  distance  and  time  between 
Los  Angeles  and  Pasadena. 

It  is  reported  in  Susanville,  Cal.,  that  J.  F. 
Sexton,  is  promoting  the  construction  of  a 
railroad  from  that  city  to  Doyle,  via  Standisb, 
Spoonville  and  Milford.  The  cost  of  the  work 
is  estimated  at  $350,000  of  which  it  is  expected 
that  the  property  owners  along  the  route  will 
furnish  $13,000.  A  30-ft.  right  of  way  is  also 
asked.  It  is  believed  that  the  entire  road, 
which  will  be  about  50  miles  in  length,  could 
be  completed  and  put  in  operation  within 
tight  months.  Estimate  cost  per  mile  is  $5,000. 
The  balance  of  the  $350,000  would  be  spent 
in  buying  equipment,  making  surveys,  the 
building  of  depots,  and  in  making  other  im- 
provements. 

A  party  of  Southern  Pacific  officials,  includ- 
ing H.  B.  Titcomb,  Engineer,  Los  Angeles, 
Cal.,  recently  went  over  the  proposed  route 
of  the  extension  of  the  Southern  Pacific- 
through  the  Yucaipa  Valley  to  the  main  line 
near  Beaumont,  putting  Redlands  and  later 
San  Bernardino  on  the  main  line.  The  offi- 
cials of  the  road  have  for  several  years  had 
in  mind  a  change  that  would  bring  the  main 
line  through  Redlands,  also  tap  the  rich  Yu- 
caipa Valley,  but  the  engineers  always  have 
discouraged  the  matter,  saying  the  hills  be- 
tween the  Yucaipa  and  Beaumont  will  be 
difficult  to  pass.  It  is  now  believed  the  offi- 
cials are  determined  to  get  some  route  that 
will  tap  the  Yucaipa  and  will  give  a  double 
track  from  Colton  to  Beaumont,  a  passenger 
line  through  Redlands  and  freight  line 
through  San  Timoteo  canyon,  the  present 
road. 

Colorado. 

®Charles  Wells,  Denver,  Colo.,  has  been 
awarded  a  contract  by  the  Denver,  Northwest- 
ern &  Pacific  Ry.  for  grading  for  a  fl-mile  ex- 
tension from  Utah  Junction  to  the  stock  yards 
at  Denver. 

The  Uintah  Ry.,  M.  W.  Coolev,  general 
manager.  Mack,  Colo.,  is  reported  to  have 
plans  for  extensive  improvement  work  for 
next  year.  These  plans  are  understood  to  in- 
clude the  driving  of  a  tunnel  through  the 
Book  Cliffs,  at  a  cost  of  $1,250,000,  eliminat- 
ing the  present  heavy  grades,  and  extending 
the  road  to  the  Colorado-Utah  line  to  develop 
the  new  oil  and  asphalt  districts  of  the  two 
stales. 

The  Uintah  Ry.  Co.  is  reported  to  have  de- 
cided to  move  its  sho'is  from  the  present  site 
at  Dragon,  Colo.,  to  the  new  town  of  Temple, 
Utah,  a  distance  of  12  miles.  M.  W.  Corley, 
Mack,  Colo.,  is  general  manager. 

Florida. 

It  has  been  announced  at  Tampa,  Fla.,  by 
II  C.  I'Vrriot.  New  Orleans,  La.,  President 
of  the  Atlantic,  Okeechobee  &  Gulf  Ry  Co., 
that  the  contract  for  the  construction  of  the 
railway    from     Tampa  to     Fori  Lauderdale 

wotdd  be  let  bv  Nov,  15.    Negotiations  have 
been  opened  with  the  Caloosahatchce  Valley 
tor  the  right  of  way     Extending  from 

bort  Meyers  to  |.,i  llelle  the  roadwa}  has 
been  cleared      \s  stated  in  our  Aug,  80  issue 

this  company  has  opened  offices  in  Tampa 
Georgia. 

The  Shearw  I  Kv.  Co.  has  under  consid- 
eration the  construction  of  an  extension  of  its 
Steam  road  into  Claxtou,  Ga.,  on  the  Seaboard 


Air  Line  Ry.  The  plans  have  not  yet  been 
perfected  in  the  matter.  J.  M.  Shearouse, 
Brooklet,  Ga.,  is  president. 

It  is  understood  that  construction  work  is 
to  be  resumed  shortly  on  the  Savannah,  Au- 
gusta &  Northern  R.  R..  and  the  road  com- 
pleted to  Knoxville.  The  road  now  runs 
from  Statesboro  to  Stevens'  Crossing,  on  the 
Central  of  Georgia  railroad.  It  is  graded  as 
far  as  Louisville,  Jefferson  county.  W.  J. 
Oliver,  Statesboro,  Ga.,  is  president. 

Idaho. 

Carlson  &  Co.,  Spokane,  Wash.,  have  started 
work  on  their  contract  at  St.  Maries,  Idaho, 
with  the  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  The  contract  calls  for  grading  the  yards, 
building  new  side  track  and  clearing  a  site  for 
a  round  house  and  shop. 

The  Pacific  &  Idaho  Northern  Ry..  L.  High- 
ley,  chief  engineer,  Weiser,  Idaho,  has  filed 
plats  for  permanent  right-of-way  for  a  20-mile 
extension  of  its  road  in  the  Long  valley,  the 
extension  covering  the  route  the  road  will 
take  from  the  Payette  lakes  south  into  the 
valley  of  what  is  known  as  the  settlement  of 
Center. 

Illinois. 

The  La  Salle  County  Electric  R.  R.  Co.  has 
been  chartered  and  proposes  the  construction 
of  an  electric  railway  from  Mendota  to  Otta- 
wa, probably  by  way  of  Triumph  and  Prairie 
Center.  The  president  of  the  company  is  G. 
H.  Dodge,  a  contracting  engineer  of  Chicago. 
Boyd  C.  Weaver,  Chicago,  is  secretary.  Ed- 
ward Horseman,  a  contractor  of  Chicago,  is 
The  stockholders  of  the  Kankakee-Urbana 
Traction  Co.,  at  the  annual  meeting  last  month, 
decided  to  have  construction  work  started 
on  the  first  section  of  the  road.  Carl  Hayes, 
city  engineer  of  Champaign,  111.,  was  appointed 
chief  engineer  of  the  company.  It  is  likely 
that  bids  on  the  construction  work  will  be 
taken  this  fall. 

The  Hillsboro  Electric  Light  &  Power  Co., 
J.  J.  Frey,  president,  Hillsboro.  is  planning  the 
construction  of  an  electric  railway  connecting 
Greenville  with  Hillsboro  and  Collinsville.  A 
franchise  for  an  interurban  from  Hillsboro 
to  Taylor  Springs,  three  miles  south,  has  al- 
ready been  asked.  The  survey  for  this  line 
has  already  been  made  and  the  company 
agrees  to  build  the  line  within  a  limited  time 
after  the  franchise  is  granted.  The  line  to  be 
projected  will  come  through  either  Coffeen  or 
Donnellson  and  on  south  to  Greenville.  It 
will  then  turn  west  and  run  through  Poca- 
hontas, Pierron,  Highland,  St.  Jacob.  Troy 
and  Collinsville,  connecting  at  the  last  named 
place  with  the  Illinois  Traction  system. 

The  Illinois  Central  Ry.  has  taken  bids  for  a 
small  piece  of  grading  work  for  an  extension 
to  the  freight  yards  at  East  St.  Louis.  Fur- 
ther details  as  to  this  work  are  given  under 
Memphis.  Tenn..  and  vicinity  notes  in  our 
Irrigation  and  Drainage  section  of  this  issue. 

Officials  of  the  Chicago,  Indiana  &  Southern 
R.  R.  have  taken  preliminary  steps  toward 
establishing  a  connection  between  their  road 
and  the  LaSalle  .\-  Bureau  County  R.  R.  of 
which  W.  F.  Mattiessen.  Jr.,  is  President. 

The  Springfield  &  Northwestern  Interurban 
Ry.  Co.  has  completed  surveys  for  its  pro- 
jected 40  mile  line,  the  route  of  which  is  from 
Springfield  through  Casey,  Cantrall.  Athens, 
Petersburgh  and  Greenvicw  to  Mason  City. 
The  capital  for  construction  has  not  been  se- 
cured as  \  el  ami  no  definite  time  has  been  dc 
cided  upon  for  awarding  construction  con- 
tracts,   G.  L,  Hamskeger,  Springfield.  111.,  is 

chief  engineer  and  Ralph  \  Baker,  Spring- 
field, 111  .  is  president, 

Indiana. 

I  be  F\  ,uis\ ille,  Henderson  &  Owensboro 
Ry,  Co.,  recently  incorporated  as  noted  in  our 
list  issue  is  building  the  line  to  Henderson 
bv  electrifying  the  I  C  tracks  b\  way  of  the 
ii  clme     The  Inn-  will  be  extended  to  Owens- 


»!•  indicates  work  now  open  for  bids.    li'  indicates  a  contract  let  recently. 
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boro  at  a  later  date.  Wm.  H.  McCurdy,  Ev- 
ansville,  Ind.,  is  president. 

The  officials  of  the  Vincennes,  Washington 
&  Eastern  Traction  Co.  are  reported  to  have 
entered  into  an  agreement  with  G.  H.  Gilbert, 
J.  D.  Miller  and  William  Perry,  representa- 
tives of  the  Brinely  Construction  Co.  of  New 
York  City,  which  will  probably  result  in  that 
firm  taking  up  the  work  of  completing  the  in- 
terurban  line  between  Vincennes  and  Loogoo- 
tee.  About  Wz  miles  of  grade  has  been  com- 
pleted. 

Iowa. 

®The  Des  Moines  City  Ry.  Co.,  Des  Moines, 
has  awarded  the  following  contracts  for  im- 
provements to  its  power  plant :  J.  W.  Turner 
Improvement  Co.,  Des  Moines,  a  $43,000  con- 
tract for  building  an  addition  30x60  feet  to 
the  power  plant  and  for  the  concrete  work  on 
a  new  coal  bin  with  a  storage  capacity  of  2,500 
tons.  The  Des  Moines  Bridge  &  Iron  Co.,  a 
$11,000  contract  to  erect  the  steel  frames  for 
two  overhead  cranes  to  be  used  in  transport- 
ing the  coal  from  the  car  to  the  bin.  The 
cranes  have  been  purchased  from  the  Whiting 
Foiuulrv  Equipment  Co.  of  Harvev,  111.,  at  a 
cost  of  "$12,000. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  has 
purchased  35  acres  of  ground  situated  near 
East  20th  St.,  Des  Moines,  for  switchyard  pur- 
poses and  for  establishing  a  track  to  connect 
the  St.  Paul  &  Kansas  City  Short  Line  with 
the  main  line.  The  connection  will  be  in  the 
forui  of  a  "Y"  track  and  will  aid  in  the  trans- 
ferring of  freight  traffic  from  the  main  line  of 
the  Rock  Island  to  the  St.  Paul  and  Kansas 
City  Short  Line  and  from  the  latter  to  the 
east  and  west  trunk  line  in  Des  Moines  upon 
the  completion  of  the  former  from  Des  Moines 
to  Allerton  via  Chariton  next  spring. 

The  Fort  Dodge,  Des  Moines  &  Southern 
R.  R..  H.  U.  Wallace,  General  Manager, 
Boone,  la.,  is  planning  to  construct  additional 
trackage  to  care  for  its  freight  business,  and 
is  also  said  to  plan  the  laying  of  new  track 
for  the  Fort  Dodge  city  line  to  make  a  new 
route  to  the  Plymouth  and  Mineral  City  gyp- 
sum mills. 

Kansas. 

A.  H.  Webb.  Superintendent  of  the  Wichita 
Division  of  the  Missouri  Pacific,  has  been 
notified  by  the  officials  of  the  company  that 
an  appropriation  of  $53,500  has  been  made 
for  improvements  at  Wichita,  Kan.,  to  in- 
clude :  Double  tracking  from  12th  St.  to  25th 
St.  with  heavy  steel.  A  new  concrete  bridge 
to  be  used  jointly  by  the  Missouri  Pacific 
and  Frisco  at  23d  St.  Double  tracking  from 
Third  St.  west  to  the  Kiowa  junction  near 
Elizabeth  St.  A  new  steel  or  concrete  bridge 
with  double  track  over  the  Arkansas  River 
at  First  St.  Work  will  be  started  on  these 
improvements  immediately.  The  new  track- 
ing will  give  the  Missouri  Pacific  a  double 
main  line  from  the  northern  limits  of  the  city 
to  a  point  near  the  western  limits.  The  new 
stretch  of  track  north  of  12th  St.  will  be 
nearly  two  miles  long.  The  double  tracking 
from  Third  St.  west  will  be  more  than  a 
mile  long. 

Necessary  capital  is  reported  to  have  been 
arranged  for  by  promoters  of  the  Nebraska, 
Kansas  &  Southern  R.  R.,  for  the  construc- 
tion of  the  proposed  line  and  it  is  expected 
that  actual  work  will  be  started  by  Sept.  15. 
between  Stockton  and  Garden  City.  E.  J. 
Williams,  Stockton,  Kan.,  is  interested. 

Kentucky. 

The  Kentucky  Southwestern  Electric  Rail- 
way, Light  &  Power  Co.  has  opened  offices  in 
Paducah,  and  has  begun  active  promotive 
work  for  its  proposed  line.  It  is  expected 
that  surveys  will  be  started  this  month 
and  that  construction  work  will  be  started  in 
the  spring.  B.  F.  Wheaton,  Paducah,  is  one  of 
the  promoters. 

The  Louisville  &  Nashville  R.  R.  is  reported 
to  be  planning  to  double  track  its  Cumberland 
Valley  division  in  Kentucky.  The  division  is 
41  miles  long  and  extends  from  Middlesboro 
to  Corbin. 


Right  of  way  is  being  secured  for  a  pro- 
posed railroad  to  run  up  Beaver  Creek  in 
Floyd  County.  The  line  will  be  about  25 
miles  long  and  will  reach  coal  properties  con- 
trolled by  W.  F.  Nite,  Huntington,  W.  Va., 
and  J.  C.  C.  Mayo  of  Paintsville.  The  line 
will  connect  with  the  Chesapeake  &  Ohio  R. 
R.  at  the  mouth  of  Beaver  Creek. 

Louisiana. 

Advices  from  Lake  Charles,  La.,  state  that 
it  is  expected  that  the  Lake  Charles  &  North- 
ern and  the  Louisiana  &  Pacific  railroads  will 
move  their  offices  to  that  place  soon  and 
construct  yards  and  roundhouses  at  Goosport. 

Maryland. 

®The  Hagerstown  &  Clearspring  Ry.  Co. 
has  completed  surveys  and  has  secured  the 
capital  for  the  construction  of  its  projected 
12-mile  traction  line  from  Hagerstown,  Md., 
to  Clearspring  via  the  National  Highway.  The 
construction  contract  has  been  let  to  Burton 
&  Co.,  Richmond,  Va.  J.  B.  Ferguson,  Hagers- 
town, Md.,  is  Chief  Engineer  Hagerstown  & 
Clearspring  Ry.,  L.  N.  Downs,  Hagerstown,  is 
President,  and  H.  L.  Kirby,  Hagerstown,  is 
Secretary  and  Treasurer. 

Minnesota. 

®The  St.  Paul  Promotion  Co..  Kay  Alexan- 
der, Chief  Engineer,  St.  Paul,  is  reported  to 
have  awarded  the  contract  for  the  construction 
of  its  interurban  line  from  Inner  Grove  to 
Hastings  to  the  Hoy  &  Elzy  Construction  Co., 
St.  Paul,  Minn.  The  road  will  be  54  miles 
long  and  will  cost  from  $25,000  to  $30,000  per 
mile  to  build. 

The  Skandinavian  R.  R.  Co.,  mentioned  in 
our  last  issue,  is  projecting  a  20-mile  line 
through  Pipestone  and  Murray  counties  from 
Ruthton  east.  The  surveys  have  not  been 
made  nor  has  construction  capital  been  se- 
cured. The  chief  engineer  has  not  been  se- 
lected. John  Bond,  Marshall,  Minn.,  is  Pres- 
ident. 

Mississippi. 

The  Meridian  &  Deep  Water  Ry.  Co.,  which 
proposes  a  line  to  run  in  a  southeasterly  di- 
rection across  the  Tombigbee  to  some  point  on 
the  Louisville  &  Nashville  R.  R.,  on  Aug.  20 
began  the  work  of  clearing  the  right  of  way 
on  the  first  five  miles  east  of  Meridian,  Miss. 
Construction  work  was  started  on  Aug.  28. 
Advices  under  date  of  Sept.  5  state  that  sev- 
eral contractors  are  figuring  with  the  com- 
pany for  the  construction  work,  but  at  that 
date  the  contract  had  not  been  closed.  W.  C. 
Stowell,  Meridian,  Miss.,  is  chief  engineer. 

The  Yazoo  &  Mississippi  Valley  R.  R.,  S. 
S.  Morris,  General  Superintendent,  Memphis, 
Term.,  has  completed  surveys  for  a  line  from 
Natchez  to  Woodvile,  Miss.  Further  details 
as  to  this  are  given  under  Memphis,  Tenn., 
and  Vicinity  Notes  in  the  Irrigation  and 
Drainage  section  of  this  issue. 

Missouri. 

The  North  Missouri  Central  Electric  Ry. 
Co.  is  reported  to  have  been  reorganized  and 
arrangements  are  said  to  have  been  made 
whereby  P.  M.  Johnston.  St.  Elmo,  111.,  will 
construct  the  line  between  Columbia  and  Jef- 
ferson City. 

City  Council  of  Liberty  has  granted  a  fran- 
chise to  the  Kansas  City,  Clay  County  &  St. 
Joseph  Interurban  R.  R.  Co.,  and  announce- 
ment has  been  made  that  the  company  will  ex- 
pend $250,000  in  Liberty  and  vicinity  this  fall. 
C.  F.  Enright,  St.  Joseph,  Mo.,  and  George 
Townsend,  Kansas  City,  Mo.,  are  the  promo- 
ters of  this  line,  a  considerable  amount  of 
grading  for  which  has  already  been  completed. 

The  Missouri  Pacific  Ry.  has  begun  work  on 
the  construction  of  lap  sidings  on  its  Omaha 
division.  It  is  said  that  lap  sidings  will  be 
located  at  nearly  every  telegraph  station  be- 
tween Kansas  City  and  Falls  City.  The  first 
work  on  the  lap  sidings  will  be  done  along 
the  Missouri  river  and  a  construction  gang, 
which  has  been  widening  tracks  near  Everest, 
was  recently  put  to  work  at  lap  sidings  work 
at  Xearman. 


Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

®Cameron,  McManus  &  Joyce.  317  Midland 
Building,  Kansas  City,  Mo.,  has  secured  about 
one  mile  of  brick  block  paving  in  Harlem.  Mo. 
Work  will  be  started  at  once  on  the  contract 
and  pushed  rapidly  to  completion. 

®Mr.  Wm.  Spencer  has  closed  a  contract  to 
do  some  work  on  the  Excelsior  Springs  road. 
There  is  enough  of  the  work  to  keep  Mr. 
Spencer  busy  until  next  spring  or  early  sum- 
mer. 

®Two  of  the  most  important  pieces  of  work 
let  around  Kansas  City  during  the  past  vear 
have  just  been  awarded.  The  L.  J.  Smith  Con- 
struction Co.  has  secured  the  building  of  the 
Kansas  City,  St.  Joe  Electric  Ry.  and  to  Ber- 
nard Corrigan  has  been  let  the  construction  of 
the  Kansas  City-Excelsior  Springs  Ry.  Both 
the  Smith  and  Corrigan  companies  have  strong 
organizations  perfected  with  which  to  do  the 
work.  There  is  about  700,000  yds.  involved  in 
each  of  the  above  roads  and  some  splendid 
team  work  is  now  available.  There  is  prac- 
tically no  steam  shovel  work  on  either  line. 
The  work  has  already  been  subed  for  the 
most  part.  Work  on  each  line  will  start  imme- 
diately, and  it  is  contemplated  to  complete  the 
contracts  in  about  ten  months. 

®The  Kaw  Valley  drainage  board  awarded 
the  contract  Sept.  9th  for  the  completion 
of  the  dike  on  the  west  bank  of  that  stream. 
This  dike  will  be  2,168  feet  long  and  will  run 
from  a  point  a  little  south  of  the  Central  Ave. 
bridge  to  Kansas  Ave.  The  cost  will  be  $84.- 
000.  The  contract  was  awarded  to  Callahan 
Bros.,  Kansas  City.  This  dike  runs  along  high 
ground  and  was  left  after  all  points  of  danger 
had  been  protected.  When  it  is  completed  that 
portion  of  the  Kaw  Valley  on  the  Armourdale 
side  of  the  stream  will  be  surrounded  by  a 
concrete  faced  wall.  The  construction  of  the 
dike  includes  the  moving  to  the  westward  of 
the  overhead  tracks  of  the  Kansas  City  South- 
ern. The  original  terms  with  the  Kansas  City 
Stock  Yards  Co.  were  for  that  company  to 
take  $100,000  in  drainage  bonds  and  do'  the 
work.  Later  another  agreement  was  made  by 
which  the  drainage  board  agreed  to  do  the 
work.  The  $84,000  includes  moving  the  tres- 
tle. This  is  to  be  done  first.  The  stock  yard 
company  and  the  Morris  Pocking  Co  have 
given  the  land  upon  which  this  structure  is  to 
be  located.  The  land  upon  which  it  now  stands 
is  to  be  used  for  the  dike.  About  three 
months'  time  will  be  required  to  move  the 
tracks  and  construct  the  dikes. 

Mr.  A.  D.  Bonnifield  of  Kansas  City  is  con- 
templating entering  the  grading  business.  Mr. 
Bonnifield  had  considerable  experience  in  this 
line  on  Chicago,  Burlington  &  Quincy  work- 
in  Iowa  some  years  ago,  but  since  that  time  he 
has  followed  other  vocations.  However,  he 
has  come  to  the  conclusion  that  the  splendid 
grading  prospects  in  this  city  offer  a  wide  field 
of  operation  and  we  predict  announcement  can 
scon  be  made  of  a  new  grading  firm  in  busi- 
ness here. 

The  Judges  of  Clay  County  at  a  meeting  at 
Liberty,  Mo.,  granted"  a  franchise  to  the  Kan- 
sas City,  Clay  County  &  St.  Joseph  Railway 
Company.  It  gives  them  permission  to  build 
their  interurban  lines  through  the  county  to- 
ward St.  Joseph  and  to  Excelsior  Springs, 
passing  through  Liberty.  The  franchise,  voted 
favorably,  calls  for  the  right  to  cross  county 
roads  at  several  places.  The  railway  also  will 
run  along  the  county  highway  in  some  places. 
The  life  of  the  franchise  is  200  years.  This  is 
also  the  period  named  in  its  charter.  Elec- 
tricity or  power  other  than  steam  is  to  be  used 
in  operating  the  road. 

The  first  legal  steps  in  the  proceedings  for 
the  Twenty-third  Street  Traffic  Way  will  be 
taken  by  the  board  of  public  works.  A  profile 
has  been  prepared  by  L.  R.  Ash,  city  engineer, 
for  the  new  grade  for  Twenty-third  St.  from 
Southwest  Blvd.  to  Brook  St.  There  connec- 
tion will  be  made  with  the  viaduct  to  carry 
the  traffic  way  to  the  new  elevated  bridge, 
which  is  to  be  built  by  the  commissioners  of 
Kansas  City,  at  Kansas  Ave.  and  Nineteenth 
St.    The  action  of  the  board  will  be  the  adop- 
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tion  of  a  resolution  to  change  and  re-establish 
the  grade  of  Twenty-third  St.  The  plan  is  to 
send  the  resolution  to  the  council  Sept.  11th. 
After  the  hearing  of  the  property  owners  and 
the  adoption  of  the  resolutions  by  the  council 
an  ordinance  to  do  the  grading  will  follow. 
Under  the  advice  of  the  city  counselor  the 
grading  proceedings  will  be  started  before  the 
proceedings  to  widen  the  street  are  inaug- 
urated. The  grade  will  be  less  than  3  per  cent. 
It  will  involve  a  cut  of  forty  in  the  rough  un- 
occupied bluff  at  the  west  end.  near  Brook 
street,  the  line  coming  to  the  present  surface 
at  Mercier  St.  From  Mercier  St.  to  Summit 
St.  there  will  be  an  average  cut  of  ten  feet. 

Mr.  H.  H.  Hanninkrat  is  doing  work  on  the 
O.  K.  sewer  under  B.  Corrigan.  A  Thew 
shovel  and  wagons  are  taking  care  of  the  ma- 
terial and  the  outfit  is  making  good  progress. 

Mr.  Sten  Lund,  President  of  the  Lund  Con- 
tracting Co.,  is  now  located  in  Kansas  City 
taking  personal  supervision  of  the  100,000  yds. 
that  company  has  contract  for  in  building  the 
depot  foundation.  Good  progress  has  been 
made  to  date.  Mr.  Lund  is  using  a  70  C  shovel 
to  handle  the  material. 

Melroy  Bros,  have  started  some  nice  team 
work  on  the  upper  end  of  the  O.  K.  sewer. 
This  is  a  grader  and  wheeler  proposition.  The 
material  to  be  moved  is  very  good  and  rapid 
progress  will  no  doubt  be  made. 

Mr.  L.  I.  Viall  of  the  Wood,  Bancroft  & 
Doty  Co.  advises  that  he  has  just  about  com- 
pleted the  team  work  he  secured  on  the  Kan- 
sas City  Southern  last  spring.  We  think,  how- 
ever, that  we  can  announce  in  next  issue  that 
Mr.  Viall  has  secured  another  contract  for  his 
company. 

St.  Louis  Items. 

BY  A.  B.  KOENIG. 

Mulville  Bros.,  Alton,  111.,  have  a  small 
team  job  to  let  near  that  point. 

J.  W.  Skinner  left  here  for  Davenport,  la., 
where  he  is  doing  the  concrete  work  for  the 
Davenport  &  Muscatine  electric  line. 

®Ya!e  &  Reagan  Construction  Co.  of  Chi- 
cago. 111.,  secured  a  big  chunk  of  the  levee 
work  across  the  river  here.  Bids  were  opened 
on  Aug.  5,  but  the  work  not  awarded  until  last 
week. 

®S.  H.  R.  Robinson  &  Sons  Co.  of  St. 
Louis  got  in  on  a  slice  of  the  new  levee  work 
above  East  St.  Louis. 

®The  Meyers  Construction  Co.  of  St.  Louis 
were  also  one  of  the  lucky  bidders  on  the  new 
levee  work  north  of  East  St.  Louis,  111. 

®City  contracts  for  more  than  $8,000  of  new 
sidewalks  in  Webster  Groves,  Mo.,  a  suburb 
of  St.  Louis,  were  signed  last  week  and  work 
will  begin  immediately.  The  aggregate  dis- 
tance to  be  paved  is  about  four  miles,  accord- 
ing to  City  Clerk  Louis  Seals.  Of  the  nine- 
teen bids  accepted  Moss  &  White  of  Clayton 
were  awarded  nine  for  a  total  of  $4,021.09.  The 
Berry  Construction  Co.  of  Webster  received 
four  contracts  amounting  to*  $1,100.34.  The 
other  contracts  were  given  to  T.  R.  Sturdy  of 
Webster,  $l,3.r>1.45;  John  F.  McMahon  of  St. 
Louis.  $645.44;  and  John  P.  Quigly,  $361.90. 
Quigly's  contract  is  for  the  construction  of 
3- foot  wooden  walks.  The  remaining  contracts 
call  for  4-foot  gravel  concrete  walks.  Side- 
walks for  the  construction  of  which  ordinances 
have  been  passed  arc  on  Tuxedo  Blvd.,  Greeley 
Ave.,  North  Maple  Ave.,  Bompart  Ave.,  Yeat- 
man  Ave.,  Cornelia  Ave.,  Pacific  Ave.,  and 
Marshall  Ave.  The  wooden  walks  arc  for 
Laclede  Station  road,  Caroline  St.  and  Central 
Ave.  An  ordinance  also  was  passed  author- 
izing the  improving  of  Jackson  Road,  Grady 
Ave   ;md  Jefferson  Barracks  Road. 

M.  D.  Huckins,  superintendent  of  the  Yale 
K  Reagan  Construction  Co.,  arrived  here  last 
tveel  and  is  netting  ready  to  begin  work  on 
their  extensive  levee  contract  that  they  se- 
cured above  Fast  St.  Louis,  III. 

I-  A  Crouch,  secretary  and  treasurer  of  the 
List  &  Gifford  Construction  Co.,  stopped  off 
foi  .i  day  here  on  his  way  to  Kansas  City.  Mr. 
CrOUCh  s.ivs  that  their  work  between  Memphis 

and  Marianna,  Ark.,  is  netting  along  fine 

r*)\  lie  I.  J   Smith  Construction  Co,  of  Kan 
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Springs  electric  line  between  Kansas  City  and 
St.  Joseph,  Mo. 

®The  new  firm  of  McMurray  &  Griffith, 
composed  of  J.  W.  McMurray  and  Dave  Grif- 
fifth,  secured  the  contract  from  the  L.  J. 
Smith  Construction  Co.  for  building  the  Kan- 
sas City,  St.  Joseph  &  Excelsior  Springs  line. 
They  are  ready  to  sublet  this  work  in  quanti- 
ties to  suit  outfits.  Address  them  Sharp  Bldg., 
Kansas  City,  Mo. 

The  Southern  Railway  Co.  has  obtained  a 
permit  to  erect  a  depot  on  North  Illinois  St. 
in  Bellville,  111.,  which  will  cost  $5,000.  The 
Commercial  Club  has  been  endeavoring  for 
some  time  to  have  the  railroad  furnish  better 
accommodations. 

F.  Ringer  has  been  appointed  assistant  Chief 
Engineer  of  the  Missouri,  Kansas  &  Texas 
R.  R.,  with  headquarters  in  St.  Louis  and  R. 
M.  Garrett,  District  Engineer  at  Parsons.  The 
offices  of  Principal  Assistant  Engineer  at  Par- 
sons and  Resident  Engineer  at  Sedalia,  Mo., 
are  abolished. 

Mike  Conroy  came  to  town  the  other  day 
looking  for  some  work  for  his  large  team  out- 
fit. Mike  expects  to  finish  his  levee  work  at 
Oldenberg,  111.,  shortly. 

The  W.  P.  Carmichael  Co.  are  making  rapid 
progress  with  the  Kings  Highway  Bridge  here. 
Wm.  C.  Reed  is  in  charge  of  this  work. 

Pat  Hickey  of  Hannon  &  Hickey  Construc- 
tion Co.  spent  a  couple  of  days  here.  Pat  re- 
turned to  New  York  city,  where  they  have  the 
contract  for  building  a  large  tunnel.  Pat 
says  they  are  going  to  finish  this  job  ahead  of 
contract  time. 

Montana. 

Estimates  have  been  prepared  for  planting 
golden  willow  and  cottonwood  trees  on  the 
banks  of  settling  basins  and  reservoirs  to  less- 
en evaporation  at  10  stations  on  the  Montana 
division  of  the  Great  Northern  Ry. 

Steel  is  being  shipped  to  Lewistown.  Mont., 
for  the  construction  of  the  proposed  line  from 
Lewiston  to  Hilger.  Good  progress  is  being 
made  on  the  grading  and  it  is  expected  that 
tracklaying  will  be  started  shortly  and  be 
completed  by  the  middle  of  October. 

Surveys  have  been  started  to  locate  a  per- 
manent route  for  the  proposed  Great  Falls- 
Lewistown  line  of  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry. 

Steps  are  being  taken  to  raise  a  bonus  to 
secure  the  extension  of  the  Montana  Western 
Ry.  from  Valier  to  Dupuyer.  W.  C.  Winton, 
Valier,  Mont.,  is  general  manager  of  the  rail- 
way. 

Nevada. 

Work  is  being  rushed  on  the  line  of  the 
Nevada,  California  &  Oregon  line  to  New 
Pine  Creek.  Grading  contractors,  Hall  Con- 
struction Co.,  Mainey  Bros.,  McLain  &  Co.. 
and  Tom  Saegers,  have  about  completed  their 
work  and  Michael  Carroll  is  superintending 
the  track  laying.  G.  S.  Oliver  is  Chief  En- 
gineer of  the  company. 

The  line  of  the  Southern  Pacific  in  Nevada, 
between  Montello,  New,  and  Lucin,  Utah,  at 
the  edge  of  the  lake  cutoff,  a  distance  of  18 
miles,  is  now  all  ready  for  the  rails.  Another 
small  piece,  from  Ogden  westward,  nearly 
to  the  lake,  has  been  authorized  and  will  be 
undertaken  soon.  The  Lucin  cutoff,  over 
great  Salt  Lake,  is  already  double  tracked. 
Further  than  this,  the  directors  have  only  re- 
cently authorized  the  double  tracking  of  a  50 
mile  stretch  through  central  Nevada.  This 
will  about  finish  the  reconstruction  on  the 
Southern  Pacific,  for  much  of  the  work  has 
alrcadv  been  done  and  is  in  operation.  Carl 
Stradcly.  Salt  Lake  City.  Utah,  is  Chief  En 
gincer  of  the  lines  east  of  Sparks. 

New  Mexico. 

©Ground  was  broken  at  Artesia.  N.  M  ,  on 
Aug.  31  for  the  new  railroad  between  \rlesi.i 
and  Hope.  This  line  will  be  22  miles  long 
and  the  grading  will  be  light.  The  next  sec 
tion  of  the  road  to  lie  built  will  extend  from 
Mope  to  El  PaBO,  Tex,     The  McCarthy  Con- 

itruction  Co.  Houston,  Tex.,  haa  the  general 
contract;  McNeal       Mahonej  will  do  the 


grading.  A.  Courchesne  and  W.  S.  Winters,. 
El  Paso,  Tex.,  are  the  promoters. 

J.  H.  Carpenter  and  Walter  Armstrong,  Los 
Angeles,  Cal.,  owners  of  the  Canon  de  San 
Diego  land  grant,  are  reported  to  be  consid- 
ering the  feasibility  of  constructing  a  railroad 
to  tap  the  Jemez  mountain  region. 

New  York. 

About  $1,000,000  is  to  be  spent  in  Oueens 
Borough,  New  York  City,  for  the  elimination 
of  grade  crossings  on  the  Long  Island  R.  R., 
J.  R.  Savage,  chief  engineer,  Jamaica,  N.  Y. 
The  railroad  will  pay  one-half  the  cost. 

It  is  expected  that  construction  work  wilL 
be  started  in  a  short  time  on  the  projected  line 
of  the  Frontier  Electric  Ry.  Co.  The  only 
thing  now  holding  up  the  work  is  said  to  be 
the  adjustment  of  the  matter  of  right  of  way 
th  rough  the  Tonawandas,  and  negotiations  to 
that  effect  are  well  in  hand.  The  projected 
length  of  this  line  is  26  miles.  James  S.  Sim- 
mons, Niagara  Falls.  N.  Y.,  is  vice-president 
and  general  manager. 

The  Long  Island  R.  R.  will  probably  begin 
work  in  the  next  few  days  in  double-tracking 
its  line  in  Flushing.  Over  75  per  cent  of  the 
easements  required  have  been  secured,  and 
condemnation  proceedings  fcr  the  right-of- 
way  through  the  Fairchild  property,  so  that 
the  tunnel  there  may  be  abandoned,  were 
started  a  few  days  ago. 

Committee  of  First  Mortgage  Bondholders, 
of  the  Delaware  &  Eastern,  including  W.  H. 
Self,  J.  J.  Jermyn,  J.  D.  Hallman,  H.  W.  Noble 
and  Clyde  C.  Taylor,  has  petitioned  the  Pub- 
lic Service  Commission  of  New  York  for  the 
approval  of  a  proposed  plan  and  agreement 
of  reorganization  and  securities  to  be  issued 
in  connection  therewith.  The  plan  provides 
for  the  organization  of  a  new  corporation  to 
be  known  as  the  Delaware  &  Northern  R.  R. 
Co.,  having  an  authorized  capital  stock  of 
$1,250,000,  of  which  $250,000  will  be  preferred 
stock,  with  cumulative  dividends  at  six  per 
cent  and  $1,000,000  shall  be  common  stock. 
The  plan  further  provides  that  the  Delaware 
&  Eastern  R.  R.  Co.  bondholders  shall  pay  to 
the  committee  an  amount  equal  to  25  per  cent 
of  the  par  value  of  their  respective  holdings 
of  bonds,  the  total  amount  of  such  subscrip- 
tion to  equal,  if  all  bondholders  subscribe,  the 
amount  of  the  preferred  stock,  namely,  $250,- 
000,  and  that  the  entire  stock  of  the  Delaware 
&  Northern  R.  R.  Co.,  both  preferred  and 
common,  shall  be  issued  for  cash  and  for  the 
property  of  the  Delaware  &  Eastern  R.  R.  Co. 
A  reorganization  agreement  has  already  been 
signed  by  the  holders  of  $906,000  of  the'  bonds 
of  the  Delaware  &  Eastern  R.  R.  Co.  The 
railroad  property  in  question  is  located  wholly 
in  the  county  of  Delaware,  extending  from 
the  village  of  East  Branch  to  the  village  of 
Arkville.  a  distance  of  37.52  miles,  with  a 
branch  from  the  village  of  Shavertown  to  the 
village  of  Andes,  8.37  miles  in  length,  making 
a  total  of  45.89  miles,  together  with  about 
4.50  miles  of  side  tracks. 

North  Dakota. 

Construction  work  on  the  Stanley-North- 
west line  is  progressing  nicely.  On  Sept.  1 
track  laying  had  been  completed  on  32  miles 
of  the  line  and  it  is  probable  that  the  entire  52 
miles  w  ill  he  laid  by  Oct.  1.  Station  buildings 
and  water  tanks  will  he  built  this  fall.  C.  M. 
Hickman.  Stanley  N.  Dak.,  is  engineer  in 
cha  rge. 

North  Carolina. 

dood  progress  is  being'  made  with  the  pro 
motive   work   on   the    North   Carolina  lnter- 
urban   Ry,   Co.  and  it   is  reported   that  con 
struction  work  will  be  stalled  as  soon  as  the 
complete  righl  of  wa\  is  secured.     Phis  com- 
pany proposes  to  build  a  line  between  (las 
Ionia,  Dallas,  Cherryville,  Shelby.  Rutherford- 
ton  and  \sheville.    The  directors  of  the  com- 
pany are:  W    \    llanill,  John  C   Mills,  Ruth 
erfordton;  S.   It    Tanner.  Henrietta;  .1.  F 
Gardner,  Shelby;  M  I.  Mauney,  Cherryville; 
F   L,   Wilson,  Dallas,  and  R    I!  Babington( 
Gastonia. 
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Ohio. 

The  Pennsylvania  R.  R.  is  understood  to 
have  about  completed  surveys  for  a  new  line 
between  Lore  City  and  Fairview,  O.,  which 
will  make  a  new  short  line  between  Cincinnati 
and  Pittsburg  and  open  up  several  new  Ohio 
coil  fields.  Lore  City'  is  on  the  Baltimore  & 
Ohio,  and  Fairview  on  the  Cincinnati,  Hamil- 
ton &  Dayton,  near  Washington  C.  H..  giving 
the  Pennsylvania  a  connection  over  the  Cin- 
cinnati &  Muskingum  Valley  into  Cincinnati. 
It  is  reported  that  grading  work  will  be  start- 
ed this  fall  and  the  line  completed  bv  the  fall 
of  1912. 

Conference  has  been  held  between  city  offi- 
cials of  Cleveland  and  representatives  of  rail- 
road companies  for  the  separation  of  grades  at 
the  Union  Av.  S.  E.  crossing  of  the  Erie, 
Pennsylvania  and  Newburg  &  South  Shore 
lines.  The  estimated  cost  of  carrying  Union 
Av.  over  the  tracks  is  $275,000.  The  bridge 
will  be  1,500  feet  long. 

Oklahoma. 

The  Muskogee  Electric  Traction  Co.,  R.  D. 
Long,  manager,  Muskogee,  is  to  at  once  con- 
struct a  double  track  on  West  Broadwav  at  a 
cost  of  about  $50,000. 

It  is  reported  in  Ardmore,  Okla.,  Vv'aunka 
and  other  towns  along  the  proposed  extension 
of  the  Chicago,  Rock  Island  &  Pacific  that 
work  will  soon  commence  on  the  construc- 
tion of  the  line  from  Ardmore  south  and 
west  through  the  old  Chickasaw  Nation  to 
Waurika,  where  a  connection  will  be  made 
with  the  main  line  of  the  Rock  Island  in 
Texas.  At  Ardmore,  a  direct  connection  with 
the  Red  River  line  of  the  Frisco,  which  runs 
east  from  Ardmore  to  Hope,  Ark.,  will  be 
made. 

A  force  of  surveyors  has  been  placed  in  the 
field  under  supervision  of  H.  W.  Wood,  Chief 
Engineer  of  the  recently  organized  Oklahoma 
Northwestern  Ry.  Co.,  mentioned  in  our  last 
issue.  The  line,  when  completed,  will  run 
from  Oklahoma  City  to  Woodward,  a  dis- 
tance of  150  miles.  E.  A.  Wagener,  Oklahoma 
City,  is  President  of  the  company. 

Oregon. 

The  addresses  of  the  incorporators  of  the 
Pacific  Coast  Line  Ry.  Co.,  mentioned  in  our 
last  issue,  are  as  follows :  George  E.  Frost, 
Sr.,  attorney,  Yeon  Bldg.,  Portland,  Ore. ; 
T.  V.  Ward,  secretary,  Ohio  Timber  Co., 
Portland,  and  T.  J.  Fording,  real  estate  dealer, 
Portland.  The  company  proposes  to  build  a 
railway  line  and  a  telegraph  line  from  Port- 
land to  Humboldt  Bay,  in  the  county  of  Hum- 
boldt, California,  with  branch  lines  to  Tilla- 
mook Bay,  Tillamook  county,  Oregon,  and 
Eugene,  Coos  county,  Oregon. 

Preliminary  work  is  under  way  at  Vale, 
Ore.,  for  the  handling  of  material  to  be  used  in 
the  construction  of  the  Oregon  Eastern  Ry., 
and  it  is  believed  that  the  grading  work  for 
at  least  20  miles  of  the  line  from  Vale  will  be 
completed  this  fall.  The  Utah  Construction 
Co.,  Ogden,  Utah,  is  understood  to  have  the 
contract. 

The  Willamette  Pacific  R.  R.,  which  is  to  be 
built  from  Eugene,  Ore.,  to  Marshfield,  Ore., 
is  now  under  survey,  and  right-of-way  is 
being  obtained.  This  is  a  Southern  Pacific 
project. 

Surveyors  have  started  work  cross  section- 
ing the  survey  of  the  Pacific  &  Great  Western 
completed  some  months  ago  for  the  line  from 
Eugene,  Ore.,  to  the  Coast. 

It  is  reported  at  Eugene,  Ore  ,  that  Porter 
Bros.,  Portland,  Ore.,  have  been  awarded  the 
contract  for  the  north  jetty  at  the  month  of 
the  Siuslaw  River  and  that  they  will  com- 
mence work  immediately  on  the  construction 
of  a  standard  gage  railroad  from  the  quarries 
at  Point  Terrace  to  the  jetty,  a  distance  of  10 
miles. 

Pennsylvania. 

®Material  has  been  shipped  to  Fayette  City 
Pa.,  for  use  in  the  construction  of  the  Pitts- 
burg &  Lake  Erie  R.  R.  line,  which  is  to  con- 
nect the  Monongahela  and  Youghiogheny 
River  divisions  of  the  road  from  Fayette  City 
to  Whitsett  Junction.    The  Robert  Hill  Con- 


struction Co.,  Connellsville,  Pa.,  has  the  con- 
tract. 

®The  Monongahela  R.  R.,  I).  K.  Orr.  Engi- 
neer, Brownsville,  Pa.,  has  awarded  the  grad- 
ing contract  for  an  extension  from  Martin  to 
the  West  Virginia-Pennsylvania  line  to  Mc- 
Menamin  &  Sims,  Arcade  Bldg.,  Philadelphia, 
Pa.  The  work  includes  approximately  500,000 
cu.  yds.  of  grading  and  20,000  cu.  yds.  of 
masonry. 

Engineers  have  been  looking  over  the  route 
of  a  proposed  electric  railway  for  freight  and 
passengers  from  St.  Peter's,  Chester  county, 
to  Phoenixville,  utilizing  the  power  of  French 
Creek  for  operating.  David  J.  Knaucr,  of  St. 
Peter's,  Pa.,  is  interested. 

The  Bloomsburg,  Millville  &  Northern  Ry. 
Co.  is  reported  to  have  plans  for  an  exten- 
sion to  Eagle's  Mere.  Walter  A.  Hughes, 
West  Berwick,  Pa.,  is  said  to  be  interested. 

Negotiations  arc  reported  under  way  for  the 
absorption  of  the  Johnson  trolley  system  in 
Mercer  county,  New  Jersey,  and  Bucks  coun- 
ty, Pa.,  by  the  Trenton  &  Mercer  County 
Traction  Co.,  of  Trenton,  N.  J. 

Plans  have  been  completed  by  J.  S.  Ward, 
Resident  Engineer,  Philadelphia  &  Reading 
Ry.,  Williamsport,  Pa.,  for  the  construct  ion 
of  a  large  round  house  at  the  new  yards  in 
St.  Clair,  which  will  have  a  capacity  of  3(5 
engines  and  will  cost  approximately  $300,000. 
The  structure  will  be  built  entirely  of  concrete. 

South  Dakota. 

The  Twentieth  Century  Transportation  Co., 
the  incorporation  of  which  was  noted  in  our 
last  issue,  is  said  to  be  planning  the  construc- 
tion of  a  1,000-mile  electric  railway.  The  plans 
propose  a  line  to  run  from  Chicago  by  way  of 
Elgin.  Rockport  and  Warren,  111. ;  then  to 
Shellsburg,  Platteville  and  Bagley,  in  Wiscon- 
sin; crossing  the  Mississippi  river  to  Decorah, 
Iowa ;  north  through  Minnesota,  by  way  of 
Chatfield  and  Rochester,  to  Minneapolis,  and 
from  there  west,  by  way  of  Watertown  and 
Pierre,  to  Rapid  City.  The  incorporators  in- 
clude Robert  Bailie  and  C.  F.  Keene,  of  Lan- 
caster, Wis. ;  Ernest  Norwood,  of  Winona, 
Minn. ;  and  John  A.  Holmes,  of  Pierre,  S.  D. 

Work  is  to  be  started  at  once  on  the  yard 
improvements  of  the  Minneapolis  &  St.  Louis 
Ry.  yards  at  Watertown,  S.  Dak.,  but  it  is  not 
definitely  known  how  extensive  these  improve- 
ments will  be.  Rumors  are  still  circulating 
that  the  line  will  be  built  north  of  Water- 
town. 

Texas. 

The  San  Antonio,  Rockport  &  Mexican  Ry. 
Co.,  which  proposes  the  building  of  a  line 
from  San  Antonio  to  the  Mexican  border  with 
a  trunk  line  from  Atascosa  county  to  Harbor 
Island,  has  filed  its  charter.  Seven  of  the 
ten  incorporators  are  San  Antonio  business 
men  and  the  offices  will  be  in  that  city.  The 
charter  calls  for  a  railroad  from  San  Antonio 
southerly  through  Bexar,  Atascosa,  McMullen, 
Duval,  Brooks,  Starr  and  Hidalgo  counties  to 
a  point  on  the  Rio  Grande  on  the  southern 
border  of  Hidalgo,  in  almost  a  direct  line 
south  from  this  city,  a  distance  of  about  200 
miles.  A  branch  or  trunk  line  from  "a  con- 
venient point  on  the  main  line  in  the  south- 
ern part  of  Atascosa  county"  southerly 
through  Atascosa.  McMullen,  Live  Oak,  Bee, 
San  Patricio,  Refugio  and  Aransas  counties 
to  Rockport  and  from  Rockport  to  Port  Aran- 
sas on  Harbor  Island,  a  distance  of  110  miles, 
is  also  provided  for.  The  total  length  of  the 
proposed  road  is  350  miles.  A.  T.  Matlock, 
San  Antonio,  is  attorney  for  the  company. 

The  International  &  Great  Northern  R.  R. 
has  filed  an  application  with  the  State  Rail- 
road Commission  for  the  registration  of  first 
refunding  mortgage  bonds  to  the  amount  of 
$13,750,000.  The  bonds  will  be  used  in  part 
to  take  up  $11,000,000  three-year  5-per  cent 
gold  notes  now  maturing. 

It  has  been  announced  by  William  Kcnne- 
fick,  President  of  the  Missouri.  Oklahoma  & 
Gulf  R.  R.,  Kansas  City,  Mo.,  that  surveyors 
are  now  in  the  field  running  a  line  southward 
from  Denison.  Texas,  to  either  Dallas  or  Fort 
Worth.  J.  I.  Harrison.  Chief  Engineer  of  the 
company,  has  charge  of  the  surveyors. 


Grading  has  been  completed  <  n  the  Bartlett 
&  Western  and  tracklaying,  according  to  in- 
formation from  Florence,  Texas,  is  progress- 
ing west  of  Jarrell  with  a  view  of  completing 
the  road  into  Florence  at  the  earliest  possible 
date. 

Utah. 

Plans  are  reported  under  consideration  for 
the  construction  of  an  electric  railway  to  con- 
nect Salt  Lake  City  with  Preston,  Idaho.  It 
is  said  that  the  line  will  go  by  way  of  Ogden, 
Brigham  City,  Wellsville,  Hyrum,  Logan, 
Snnthfield,  Richmond  and  Franklin.  David 
Eccles,  Ogden,  Utah,  president  of  the  Ogden 
Rapid  'Transit  Co.,  is  understood  to  be  back 
of  the  project. 

A.  Z.  Watson,  representing  eastern  capital- 
ists, has  applied  to  the  county  commissioners 
at  Brigham  City  for  a  franchise  for  an  electric 
railway  through  Box  Elder  county.  A  fran- 
chise has  also  been  asked  to  operate  a  line  on 
the  streets  of  Brigham,  entering  the  city  from 
the  valley.  The  proposed  route  would  be 
north  from  Brigham,  up  through  Bear  River 
valley,  to  the  state  line,  where  it  is  proposed 
to  connect  with  another  electric  line  running 
south  from  Malad  City,  thereby  making  a 
through  electric  road  from  Brigham  to  Malad 
and  Salt  Lake  and  Ogden,  by  way  of  the 
electric  roads  now  operating  south  of  Brig- 
ham and  Ogden. 

West  Virginia. 

The  Harrisville  Southern  R.  R.  Co.  has 
about  completed  surveys  for  its  projected 
6-mile  line  from  Cornwallis  to  Harrisville. 
The  capital  for  construction  has  been  received 
and  construction  contracts  will  be  let  shortly. 
W.  S.  Stout,  Harrisville,  W.  Va.,  is  President, 
and  C.  A.  Kriechbaum,  Harrisville,  W.  Va.,  is 
Chief  Engineer. 

Washington. 

Grade  stakes  have  been  placed  along  the 
proposed  right-of-way  of  the'  Tenino.  Point 
Defiance  &  Tacoma  R.  R.,  the  new  line  of  the 
Northern  Pacific  running  northeast  from  Te- 
nino, and  it  is  believed  that  active  construction 
work  will  soon  be  under  way. 

Good  progress  has  been  made  with  the  pro- 
motion work  for  the  proposed  electric  rail- 
road from  Lake  Crescent,  through  Port  An- 
geles to  Oak  Bay,  from  which  point  a  fast 
ferry  service  will  be  established  to  Seattle, 
and  it  is  understood  that  surveys  will  be  start- 
ed the  latter  part  of  this  month.  The  company 
is  to  be  known  as  the  Olympic  Electric  Ry. 
Co..  and  it  will  be  incorporated  with  a  capital 
stock  of  $2,500,000.  It  is  proposed  to  finance 
the  preliminary  work  on  the  new  road  by  sell- 
ing stock  at  popular  subscription,  and  the  di- 
rectorate is  reported  to  have  been  assured  by 
capitalists  of  western  Washington  there  will 
he  no  difficulty  in  immediately  raising  $300,- 
000.  This  will  be  sufficient  to  carry  on  the 
survey  and  to  start  construction  work,  and 
the  road  will  he  completed  with  funds  raised 
from  the  sale  of  $2,000,000  in  bonds.  The 
probable  cost  of  construction  is  placed  at  $40,- 
000  a  mile,  and  the  line  from  Oak  Bay  to 
Crescent  Lake  will  be  15  miles  long.  T.  T. 
Aldwell.  J.  A.  Adams  and  W.  F.  Dehlnrre, 
of  Seattle,  Wash.,  are  interested. 

Wisconsin. 

The  Milwaukee  Western  Electric  Ry.  Co., 
714  Majestic  Bldg.,  Milwaukee,  is  reported  to 
have  taken  bids  for  extending  its  line  from 
Juneau  to  Hustisford,  a  distance  of  7%  miles. 

The  Marathon  County  R.  R.  Co..  W.  D. 
Connor,  Marshfield.  Wis.,  president,  has  filed 
an  amendment  to  its  charter  authorizing  the 
extension  of  its  line  eastward  about  nine 
miles,  in  the  county  of  Marathon.  The  com- 
pany operates  a  line  about  15  miles  in  length 
from  Stratford  east.  The  proposed  extension 
continues  the  line  toward  Mosinee.  The  com- 
panv  was  chartered  in  1903;  The  capital  stock 
is  $40,000. 

Canada. 

4*  The  Department  of  Railways  and  Canals, 
L.  K.  Jones  secretary,  Ottawa,  Ont..  is  calling 
for  tenders  until  Oct.  10  for  the  construction 
of  two  branch  lines  of  the  Prince  Edward  Isl- 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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and  Ry.,  one  from  Stanley  Bridge  to  New- 
London  and  the  other  from  O'Leary  to  West 
Point.  Tenders  are  also  being  asked  by  the 
department  for  the  construction  of  an  exten- 
sion of  the  Intercolonial  Rv.  from  Alba  to 
Baddeck.  W.  B.  MacKenzie,  Moncton,  N.  B., 
is  chief  engineer  of  Prince  Edward  Island  Ry. 
and  the  Intercolonial  Ry. 

^•Tenders  are  asked  until  Oct.  16  by  L.  K. 
Jones,  secretary  Department  Railways  and  Ca- 
nals. Ottawa,  Ont.,  for  track  materials  for  the 
Hudson  Bay  Ry.,  as  follows :  30,000  gross 
tons  steel  rails,  80  lbs.  per  yard ;  1,700  gross 
tons  splice  bars ;  2,100  kegs  track  bolts  and 
nuts,  200  lbs.  per  keg;  8.000  kegs  track  spikes, 
200  lbs.  per  keg.  Specifications,  etc.,  can  be 
seen  at  the  office  of  the  chief  engineer  of  the 
Department  of  Railways  and  Canals,  Ottawa, 
and  at  the  office  of  the  chief  engineer  of  the 
Hudson  Bay  Ry.,  Winnipeg. 

®John  Bradley  was  awarded  the  contract 


for  grading  the  transfer  railway,  1.2  miles  in 
length,  between  the  Canadian  Northern  Ry. 
and  the  Brandon,  Saskatchewan  &  Hudson 
Bay  Ry.  at  Brandon,  Man. 

The  Central  Ry.  Co.  of  Canada,  which  re- 
cently made  a  $5,000,000  bond  issue,  is  re- 
ported to  be  planning  to  begin  construction 
work  this  fall  on  its  proposed  line  between 
Montreal  and  Ottawa.  Senator  A.  Campbell. 
Toronto,  Ont.,  is  president. 

The  Grand  Trunk  Pacific  Ry.  is  now  buying 
up  the  right-of-way  for  a  branch  line  from 
Justice  to  Brandon.  Man.  It  is  believed  that 
the  company  intends  to  go  ahead  immediately 
with  the  building  of  the  branch,  and  if  pos- 
sible, complete  it  by  the  end  of  the  year. 

The  Grand  Trunk  Ry.  Co.  has  purchased 
some  400  acres  of  land  at  Kingston  Mills,  four 
miles  from  Kingston,  and  it  is  reported  that 
the  company  intends  to  move  the  station  from 


Kingston  Junction  to  the  Mills,  and  make  that 
point  the  connection  for  its  Toronto-Ottawa 
line,  via  Smith's  Falls.  The  Grand  Trunk 
for  a  long  time  has  desired  to  cut  out  the  loop 
in  its  main  line  to  Kingston  by  a  straight  line 
from  Kingston  Mills  to  Collin's  Bay,  effect- 
ing a  saving  in  distance  of  two  miles  and 
eliminating  two  grades. 

The  citizens  of  Prince  Rupert,  B.  C,  on 
Sept.  2  voted  to  accept  the  agreement  signed 
June  8  with  the  Grand  Trunk  Pacific,  to 
establish  industries  in  town.  The  com- 
pany is  to  pay  taxes  to  the  amount 
of  $15,000  a  year  for  ten  years  on  all  railway 
lands  at  Prince  Rupert  and  give  3,200  feet  of 
water  frontage,  also  a  number  of  sections  for 
parks  and  a  city  hall  site;  also  60  acres  for  a 
cemetery  site.  It  has  agreed  to  start  work  at 
once  on  a  $2,500,000  drydock,  and  has  already 
started  work  on  a  station,  machine  shop,  car- 
shops  and  roundhouse  to  cost  $1,000,000. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

®The  County  Commissioners  at  Selma.  Ala., 
have  awarded  the  contract  for  the  building 
of  a  public  highway  from  Pope,  in  the  south- 
ern part  of  Dallas  County,  to  the  Lowr.des 
County  line,  to  be  known  as  the  Benton  road. 
The  contract  calls  for  a  road  practically  18 
miles  in  length  and  the  bid  was  $30,000. 

A  survey  is  being  made  of  the  model  road 
which  will  be  constructed  with  the  $4,000 
subscribed  jointly  by  the  state  and  the  Cal- 
houn County  Commissioners,  Anniston,  Ala., 
under  the  provisions  of  the  last  legislature. 

Chief  Engineer  Simpson  Keller  of  the  Ala- 
bama State  Highway  Commission,  has  com- 
menced operations  on  the  state  and  county 
model  highway  to  be  built  under  the  Almon 
law.  The  state  gives  $2,000,  the  county  a 
like  amount  and  the  property  owners  along 
the  Waterloo  road,  where  the  highway  will 
be  built  have  subscribed  $6,000  additional. 
The  road' will  begin  at  the  Florence  beat  line 
and  run  out  for  about  two  miles  and  the  sub- 
scription work  will  begin  where  it  leaves  off 
and  cover  about  three  miles. 

The  city  of  New  Decatur.  Ala.,  has  author- 
ized a  bond  issue  of  $0,800  for  the  paving  of 
Jackson  'St.  The  contract  for  this  work  was 
recently  awarded  to  Goodrich  &  Crinkley. 

California. 

®The  Worswick  Street  Paving  Co.,  of 
Fresno,  Cal.,  has  been  awarded  a  private  con- 
tract in  Porterville,  Cal.,  for  the  paving  of 
Olive  St.,  from  Main  St.,  to  the  Southern 
Pacific  reservation.  The  street  will  be  cov- 
ered with  7-in.  of  class  A  1  asphalt  and  the 
top  will  be  finished  with  a  special  coating  of 
slightly  roughened  material  to  furnish  a  foot- 
ing for  horses. 

Work  is  expected  to  begin  within  20  days 
on  the  road  from  Coalinga,  Cal.,  to  Priest 
Valley.  The  road  will  be  constructed  by  the 
count v  and  the  Associated  Transportation 
Co. 

The  Supervisors  of  Colusa  County,  Colusa, 
Cal.,  have  purchased  a  number  of  scarifiers  to 
be  used  on  the  public  highways  this  fall. 

The  Butte  County  Board  of  Supervisors, 
Oroville,  Cal.,  at  its  September  meeting  will 
issue  a  call  for  the  counties  upon  the  east 
side  of  the  Sacramento  river  to  hold  a  con- 
vention for  the  purpose  of  effecting  an  organ- 
ization to  secure  the  expenditure  of  a  part  of 
the  $1^,000,000  fund  for  good  roads  within 
their  borders. 

I  he     Yuba    Countv     Officials  contemplate 
bonding  the  county   for  the  construction  of 
good  roads.   Marysville  is  the  county  seat. 
Colorado. 

The  Commissioners  of  Fremont  County, 
(  anon  City,  Colo,  ha\e  asked  the  State  High- 
way Commission  for  $50,000  from  the  mads 
and  bridnes  fund,  for  building  a  highway 
from  (  an* m  '       i"  Salida 


Florida. 

®The  Engineering  &  Paving  Co.  of  Jackson- 
ville, Fla.,  has  been  awarded  the  contract  by 
that  city  for  paving  Bay  St.  from  Bridge  to 
Market  for  $1.58  per  sq.  yd.  The  work  in- 
cludes paving  with  vitrified  blocks  and  stone 
curbing,  23,268  sq.  yds.  Philip  Prioleau  is  city 
engineer.   Bids  were  opened  Sept.  5. 

Illinois. 

•J»Bids  will  be  received  until  2  p.  m.,  Sept. 
14,  by  Board  of  Local  Improvements,  Dwight, 
111.,  for  the  construction  of  about  21,000  sq. 
yds.  of  pavement.  J.  Kelagher  is  President 
of  the  Board. 

•f*Bids  will  be  received  until  10  a.  m.,  Sept. 
18.  by  Board  of  Local  Improvements,  W.  S. 
Welch.  Clerk,  Joliet,  111.,  for  the  construction 
of  sheet  asphalt  pavement  on  Jefferson  St. 

►J«Bids  will  be  received  by  L.  E.  McGann, 
commissioner  of  public  works,  Chicago,  111., 
until  11  a.  m.,  Sept.  21,  for  delivering  to  the 
street  department  500,000  paving  bricks.  The 
brick  to  conform  to  specifications  shall  be  re- 
pressed vitrified  pressed  brick  8  ins.  in  length. 
4  ins.  in  depth  and  2%  ins.  in  thickness,  free 
from  lime,  fire  cracks  and  checks,  and  shall 
pass  the  official  test  as  shown  in  specifications. 
Cash  or  certified  check  for  $500  must  accom- 
pany proposal. 

•J»Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  E.  J.  Glackin 
secretary,  until  11  a.  m.,  Sept.  18,  for  paving 
streets  in  the  resident  districts.  Following  are 
the  location,  quantity  and  engineer's  estimate : 
Elston  Ave.,  12,670  sq.  yds.  brick,  $41,000 ;  48th 
Ave.,  Chicago  Ave.  to  Kinzie  St.,  7,630  sq.  yds. 
brick,  $21,982;  Chicago  Ave.,  Colorado  Ave.  to 
Washington  Blvd.,  15,800  sq.  yds.  brick, 
$40,174;  Lawrence  Ave.,  9,300  sq.  yds.  brick, 
$31,025;  63d  St.,  8,530  sq.  yds.  brick,  $23,051; 
Southport  Ave.,  12,300  sq.  yds.  asphalt,  $35,000 ; 
Cornelia  St.,  2,035  sq.  yds.  asphalt,  $6,000 ;  59th 
St.,  10,070  sq.  yds.  asphalt,  $27,000;  Laurence 
Ave,,  Clark  St.  to  C.  &  N.  W.  Ry.,  5,700  sq. 
yds.  brick,  $18,282:  Lawrence  Ave.,  Kedzie 
Ave.  to  Central  Park  Ave.,  8,700  sq.  yds.  creo- 
soted  block,  $36,550;  Calumet  Ave.,  4,530  sq. 
yds.  macadam,  $9,000;  alley,  Newberry  Ave., 
lino  sq.  vds.  brick,  $1,760;  alley.  Greenwood 
Ave.,  etc.,  2,140  sq.  yds.  brick,  $6,441;  alley, 
Wrightwood  Ave.,  etc.,  980  sq.  yds.  brick, 
$3,150;  alley,  Monroe  St.,  etc.,  brick,  $3,900; 
alley,  Greenshaw  St..  etc..  brick,  $2,692;  allev, 
Maxwell  St.,  etc.,  brick,  $1,985.  The  work  in- 
cludes preparation  of  suhpavement,  sandstone 
or  granite  concrete  curb  and  gutter,  sewer 
manhole  and  catch  basin  construction  and  ad- 
juitment,  concrete  foundation,  etc.  as  shown 
on  profiles  and  specifications  on  file  witli  John 
I!   Hayes,  chief  clerk  of  paving  division.  Cash 

or  certified  check  for  io  per  cent  of  total  hid 

must  at  c  i  itnpany  proposal. 

®The    Hoard    of    Local    Improvements  of 

Danville,  ill.,  has  awarded  the  contract  for 

the  paving  of  McDonald  St.,  from  Main  St 


to  Van  Buren  St.,  to  J.  C.  Poll  for  $1.59  per 
sq.  yd.  for  paving,  $.09  per  lin.  ft.  for  reset- 
ting curb,  $.38  per  lin.  ft :  for  new  curb  and 
$.25  per  lin.  ft.  for  marginal  curb. 

®The  East  Moline,  111.,  Board  of  Local  Im- 
provements has  awarded  the  contract  for  the 
paving  of  State  St.,  to  the  Tri-City  Construc- 
tion Co.,  of  Davenport,  la.,  for  $24,900. 

®S.  A.  Tuttle  &  Co.  have  been  awarded  the 
contract  by  the  Board  of  Local  Improve- 
ments of  Decatur,  111.,  for  the  paving  of  two 
blocks  of  West  Decatur  St.,  and  a  block  of 
McClellan  and  Fairview  Aves.,  for  $15,216. 

®L.  E.  McGann,  commissioner  of  public 
works,  Chicago,  111.,  has  awarded  to  the  R.  F. 
Conway  Co.,  133  W.  Washington  St.,  the  con- 
tract for  furnishing  to  the  street  department 
100,000  gallons  of  bituminous  road  binder  at 
$.08  per  gal.    Bids  opened  Aug.  26. 

®L.  E.  McGann,  commissioner  of  public 
works,  Chicago,  111.,  has  awarded  to  the  In- 
dian Refining  Co.,  179  W.  Washington  St.,  the 
contract  for  furnishing  and  delivering  to  the 
street  department  200,000  gals,  of  road  oil  at 
$2.49  per  gal.    Bids  opened  Sept.  5. 

Residents  of  23d  Ave.,  Moline,  111.,  con- 
template circulating  a  petition  providing  for 
the  paving  of  that  thoroughfare  from  15th  to 
21st  Sts. 

The  Board  of  Local  Improvements  of 
Peoria,  111.,  has  decided  to  extend  the  creosote 
wood  block  pavement  on  Adams  St.  to  the  in- 
tersection of  Cedar  St.  City  Engineer  R.  J. 
Canterbury  has  submitted  an  estimate  of  the 
cost  of  the  work  to  the  board. 

A  petition  has  been  filed  with  the  Board 
of  Local  Improvements  of  Sterling,  111.,  pro- 
viding for  the  paving  of  Second  Ave.,  from 
13th  St.  north  to  the  city  limits.  A  petition 
is  also  being  prepared  for  the  paving  of  that 
avenue  from  Third  St.,  to  13th  St. 

The  Board  of  Local  Improvements  of  Rock 
Island.  111.,  has  decided  to  pave  Fourth  Ave., 
between  16th  and  20th  Sts.,  with  asphalt. 
W  allace  Treichler  is  City  Engineer. 

Indiana. 

■{■Bids  will  be  received  until  1  p.  in.,  Oct. 

21,  by  Board  of  Warren  County  Commission- 
ers. Williamsport,  Ind.,  for  the  construction 
of  a  gravel  road.    D.  11.  Moffctt  is  County 

Auditor. 

•{•Bids  will  be  received  until  1  p.  tn.,  Oct. 
3,  by  Commissioners  of  Lawrence  County. 
I  led  lord,  liul.,  for  the  construction  of  a  gravel 
and  macadamized  road  in  Pleasant  Run, 
Guthrie  and  Spice  Valley  townships.  Ezra  W. 
Edwards  is  County  Auditor. 

•{•Bids  will  he  received  until  10  a.  in.,  Sept. 
15,  b\  Board  of  Public  Works,  Indianapolis. 
Ind.,  for  the  following  improvements:  Gravel 
roadwav  in  first  allev  south  of  Maryland  St.. 

from  Traub  Ave.  to  Elder  \ve  ;  gravel  road- 

w.iv  tn  first  allev  north  of  Michigan  St.,  from 
Elder  \.Vt  to  Lyntl  St  ,  cement  sidewalks  in 
Shelbv    Si     (easl   side  i    from  I 'outer   Ave.  to 
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Southern  Ave.;  paving  roadway  of  Hermann 
St.,  from  second  alley  south  of  Ohio  St.  to 
Ohio  St.,  and  from  Market  St.  to  Ohio  St.; 
cement  sidewalks  in  Washington  St.  (north 
side)  from  Tacoma  Ave.  to  Temple  Ave. ;  for 
curbing  in  Newton  Ave.,  from  Rural  St.  to 
LaSalle  St. 

-t-Bids  will  be  received  until  Sept.  15  (read 
vertisement  of  bids  received  Aug.  31)  by 
Board  of  Hancock  and  Henry  County  Com- 
missioners, Greenfield,  Ind.,  for  the  construc- 
tion of  a  highway  between  the  counties.  C.  H. 
Troy  is  Hancock  County  commissioners, 
Greenfield,  Ind. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
10,  by  Board  of  Commissioners  of  Allen  and 
Wells  Counties,  Ind.,  for  the  county  line 
gravel  road  IV2  miles  in  length.  O.  D.  Gar- 
rett is  Auditor  of  Wells  County,  Bluffton, 
Ind. 

®The  Board  of  Public  Works  of  Lafayette, 
Ind.,  has  awarded  the  contract  for  the  im- 
provement of  Fifth  St.,  south  of  Fairmount 
to  Parsons  &  Baugh  at  the  following  figures: 
Roadwav,  $148  a  front  ft. ;  cement  walks, 
$.42%  a  front  ft. ;  brick  cross  walks,  $.89  a 
sq.  vd. 

0The  County  Commissioners,  Winchester, 
Ind.,  have  awarded  the  following  contracts 
for  the  construction  of  gravel  roads  :  James 
O'Connor,  Union  City,  Swank  road  on  the 
township  line  west  of  Harrisville,  approx- 
imately $18,000;  Tripper  &  Son,  brick  street 
in  Farmland;  Indiana  &  Ohio  Stone  Co., 
three  roads  including  the  John  W.  Shockney 
road  north  west  of  Salem  which  sold  for 
about  $7,000. 

®Green  &  Hardie  have  been  awarded  the 
contract  by  the  Board  of  Public  Works  of 
Anderson, "Ind.,  for  the  building  of  Seventh 
St.,  west  of  Madison  Ave.,  and  the  contract 
for  the  construction  of  sidewalks  on  23rd  St., 
to  T.  P.  Kelly. 

®Jacob  P.  Quigley  has  been  awarded  the 
contract  by  the  Board  of  La  Porce  County 
Commissioners,  La  Porte,  hid.,  for  the  con- 
struction of  a  macadamized  road  in  Hanna 
township  for  $32,887.  Bids  were  opened  Sept.  7. 

®Geo.  M.  Sewell  of  Ijamsville,  Ind.,  has 
been  awarded  the  contract  by  the  Wabash 
County  Commissioners,  Wabash,  Ind.,  for  the 
construction  of  a  gravel  road  in  Chester 
township  for  $2,375.  Bids  were  opened  Sept.  7. 

®Geo.  M.  Sewell  of  Ijamsville,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Wabash  and  Kosciusko  Counties  Commission- 
ers, Wabash,  Ind.,  for  the  construction  of  a 
gravel  road  on  the  county  line  for  $2,480.  Bids 
were  opened  Sept.  7. 

®James  McGuire  &  Son  of  Brazil,  Ind., 
have  been  awarded  the  contract  by  the  Board 
of  County  Commissioners,  Brazil,  for  the  con- 
struction of  gravel  roads  in  Brazil  township 
for  $4,675.  The  total  length  of  the  road  is 
2,022  ft.   Bids  were  opened  Sept.  G. 

®W.  V.  Buckmaster,  R.  No.  5,  Geneva,  Ind., 
has  been  awarded  the  contract  by  the  Board  of 
Adams  County  Commissioners,  Decatur,  Ind., 
for  the  construction  of  Water  St.  in  Berne  for 
$3,437.   Bids  were  opened  Sept.  4. 

®H.  C.  Webber  has  been  awarded  the  con- 
tract for  the  construction  of  the  H.  C.  Webber 
road  by  the  Board  of  Newton  County  Com- 
missioners, Kentland,  Ind.,  for  $825.  Bids 
were  opened  Sept.  4. 

®The  Harrison  County  Commissioners, 
Corydon,  Ind..  have  awarded  for  the  construc- 
tion of  gravel  roads  in  Webster  township  to 
Habermel,  Miller  &  Beanblossom  of  Corydon 
for  $17,992,  and  the  contract  for  the  construc- 
tion of  gravel  roads  in  Boone  township  to 
Blunk  &  Kennedv  of  New  Middletown,  Ind., 
for  $16,289.  The  work  will  include  6%  miles 
of  road  in  Boone  township  and  8  miles  in 
Webster  township.    Bids  were  opened  Sept.  5. 

©Charles  N.  Nash  and  James  A.  Crosbie  of 
Bluffton,  Ind.,  have  been  awarded  the  con- 
tracts by  the  county  commissioners  of  Bluffton, 
Ind.,  for  the  construction  of  gravel  roads. 
Two  roads  have  been  awarded  to  Nash  at 
$2,490  and  $7,870  and  one  to  Crosbie  at  $2,998. 
Bids  were  opened  Sept.  5. 

®Chas.  E.  Redington  of  Greensburg,  Ind., 
has  been  awarded  the  contract  by  the  county 


commissioners  at  Greensburg  for  the  construc- 
tion of  a  free  macadam  road  in  Chester  town- 
ship for  $5,370.    Bids  were  opened  Sept.  4. 

®Chas.  F.  Green  of  Valparaiso,  Ind.,  has 
been  awarded  the  contract  by  the  county  com- 
missioners, Valparaiso,  for  the  construction  of 
a  gravel  road  for  $3,025.  The  commissioners 
also  awarded  a  gravel  road  contract  to  Ray 
Demasco  of  Chesterton,  Ind.,  for  $5,340.  Bids 
were  opened  Sept.  4. 

Iowa. 

©Following  bids  were  received  by  the  city 
of  Bettendorf,  la.,  for  the  paving  of  State 
St.,  in  that  city:  McCarthy  Improvement  Co., 
Davenport,  la.,  $33,817;  Fey  &  Shafer,  $35,- 
276;  Bornemann  Co.,  $36,563;  Advance  Co., 
$38,037,  and  D.  J.  Ryan,  $40,293. 

®J.  C.  McLaughlin  &  Sons  of  Red  Oak,  la., 
have  been  awarded  a  contract  by  the  city  of 
Marshalltown,  la.,  for  the  construction  of 
concrete  pavement  7-in.  thick  at  $1.18  per  sq. 
yd. 

The  City  Council  of  Sioux  City,  la.,  has 
passed  resolutions  ordering  concrete  paving 
of  a  number  of  cross  streets  in  the  hill  dis- 
trict, amounting  to  46  blocks.  The  work  will 
be  done  on  the  following  streets :  16th,  from 
Summit  to  Jones;  17th,  from  Pierce  to  Jones; 
18th,  from  Summit  to  Jones ;  24th,  from 
Pierce  to  Jackson ;  23d,  from  Pierce  to  Ne- 
braska;  Sixth,  from  Jackson  to  Jennings; 
Seventh,  from  Jackson  to  Jennings ;  Eighth, 
from  Jennings  to  Court;  Ninth,  from  Jack- 
son to  Virginia;  Tenth,  from  Jackson  to 
Jennings;  11th,  from  Jackson  to  Jennings; 
11th,  from  Pearl  to  Summit;  15th.  from 
Pierce  to  Jones  and  Jones  from  Fifth  to  18th. 

The  Cerro  Gordo  County  Supervisors  have 
authorized  City  Engineer  Fred  Wilson  of 
Mason  City,  la.,  to  survey  Second  St.,  from 
the  south  end  of  South  Main  St.  bridge,  pre- 
paratory to  improving  the  same. 

Subscriptions  are  being  received  for  the 
paving  of  the  road  from  Des  Moines  to  Fort 
Des  Moines.  The  estimated  cost  of  the  road 
is  $20,000,  of  which  the  county  will  pay  $11,- 
000.    Frank  T.  Morris  is  County  Supervisor. 

Kansas. 

®E.  M.  Eby  of  Wellington,  Kan.,  at  $22,034. 
submitted  the  lowest  bid  to  the  city  council  of 
that  city  for  the  paving  of  S.  Washington 
Ave.  The  work  includes  11,812  sq.  yds.  of 
paving,  curbing  and  guttering.  Bids  were 
opened  Sept.  4. 

Kentucky. 

®0'Hagan  &  Lake  of  Aurora,  111.,  have  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Paducah,  Ky.,  for  the  construction 
of  30,387  sq.  ft.  of  concrete  sidewalks.  2,o!)(i  sq. 
ft.  of  concrete  driveways.  4,928  ft.  of  concrete 
gutters,  5,133  ft.  of  granite  curbing  and  1,146 
ft.  of  cast  iron  drain  pipe  for  $9,270.  Bids 
were  opened  Sept.  5. 

Maryland. 

®The  County  Commissioners  at  Denton, 
Md.,  have  awarded  the  contract  for  the  com- 
pletion of  the  State  road  between  Greensboro 
and  Denton  to  the  Holt  Construction  Co.,  of 
Federalsburg. 

At  the  Baltimore  County  election  this  fall 
the  voters  will  be  asked  to  vote  for  a  loan 
of  $1,500,000  for  the  improvement  of  the 
roads  of  the  county  and  connecting  the  same 
with  the  main  arteries  to  be  built  by  the  state. 
Towson  is  the  county  seat  of  Baltimore 
Count}'. 

Massachusetts. 

•{•Bids  will  be  received  until  Sept.  19.  by 
Board  of  Middlesex  County  Commissioners, 
Cambridge,  Mass.,  for  the  construction  of 
1,000  ft.  of  road  in  South  Ave.,  W'eston.  L. 
S.  Gould  is  Chairman  of  the  Board. 

Michigan. 

•{•Bids  will  be  received  until  5  p.  m..  Sept. 
20.  by  John  W.  Peet,  City  Clerk,  Allegan. 
Mich.,  for  the  construction  of  approximately 
7.597  sq.  yds.  of  pavement  and  about  3,307 
lin.  ft.  of  curb  and  gutter  and  about  177  liri. 
ft.  of  retaining  stone. 

®George  Hall  has  been  awarded  the  con- 


tract by  the  Calumet  Township  Board,  Calu- 
met, Mich.,  for  the  construction  of  a  road 
from  Centennial  Heights  to  the  north  boun- 
dary of  the  township,  and  a  road  from  Copper 
City  to  the  Tray  Rock  valley. 

A  public  meeting -was  recently  held  in  Har- 
rison Township,  Mich.,  for  the  purpose  of 
discussing  the  proposed  macadamizing  of  the 
roads  on  either  side  of  the  Clinton  river  to 
the  lake,  of  the  road  from  Mt.  Clemens  to 
Lakeside  Inn,  and  thence  to  the  Lake  town- 
ship line  to  join  the  Grosse  Pointe  macadam, 
and  the  Sugar  Bush  road.  The  Grosse  Pointe 
road  is  to  be  improved  at  an  estimated  cost 
of  $50,000,  for  which  bonds  were  recently 
voted. 

Minnesota. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
25,  by  A.  P.  Erickson,  County  Auditor,  Min- 
neapolis. Minn.,  for  the  construction  of  road 
No.  10,  by  grading  and  graveling. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
16,  by  Board  of  Rock  County  Commissioners, 
Luverne,  Minn.,  for  the  improvement  of  two 
miles  of  state  road  No.  1.  The  work  includes 
approximately  7,000  cu.  yds.  of  earth  work 
filling  and  2,400  cu.  yds.  of  gravel  and  64  cu. 
yds.  of  concrete  in  8  concrete  culverts.  J. 
Kelley  is  County  Auditor. 

©Hope  Love  has  been  awarded  the  contract 
by  the  County  Board  of  Martin  County,  Fair- 
mont, Minn.,  for  the  graveling  of  State  Road 
No.  2.  from  Station  54  plus  74  to  Station  157 
plus  73.  The  contract  price  is  $.53  per  cu.  yd. 
Missouri. 

According  to  advices  from  Excelsior 
Springs,  Mo.,  the  citizens  at  a  recent  election 
favored  a  special  road  district  eight  miles 
square.  This  is  part  of  the  road  which  will 
connect  with  Liberty  and  Kansas  City. 

The  Hurricane  Township  Gravel  Roads 
Co.,  of  Elsberry,  Mo.,  has  been  incorporated 
with  a  capital  stock  of  $15,000.  The  incor- 
porators are:  J.  H.  Cannon,  E.  S.  Metts,  A. 
M.  Taylor. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  entered  into  contract  with  the  Metro- 
politan Paving  Co.  to  pave  with  brick  blocks, 
Harvard  St.,  King  Hill  Ave.,  to  Cumberland 
St.,  and  Kansas  Ave.,  King  Hill  Ave.  to 
Miami  St. 

Property  owners  on  22nd  St.,  between 
Mitchell  Ave.  and  Duncan  St.,  St.  Joseph, 
Mo.,  have  netitioned  the  Board  of  Public 
Works  for  the  paving  of  that  street  with 
mineral  rubber. 

At  an  election  held  Sept.  8  the  commission- 
ers of  Columbia  Special  Road  District,  Colum- 
bia, Mo.,  were  authorized  to  issue  $100,000  in 
bonds  for  the  purpose  of  building  roads  in 
said  district.   John  S.  Bicknell  is  city  clerk. 

New  Mexico. 

Mayor  G.  T.  Veal  of  Rosw.ell,  N.  Mex.,  has 
secured  plans  and  specifications  from  Dallas, 
Tex.,  for  the  paving  of  the  business  streets 
of  the  city. 

New  York. 

©The  Board  of  Public  Works  of  North 
Tonawanda,  N.  Y.,  has  awarded  the  contract 
for  the  construction  of  a  tarvia  pavement  on 
Wheatfield  St.,  between  Oliver  St.  and  Pavne 
Ave.,  to  Warner  &  Downs  of  Toledo  for 
$M,0ti0. 

®The  city  of  Middletown,  N.  Y.,  has  award- 
ed the  contract  for  paving  Academy  Ave.  to 
the  Knight  Construction  Co.  of  that  city  at  the 
following  prices:  For  all  excavation  up  to 
2,000  ft.  haul,  street  car  section  not  included, 
$.48  per  cu.  yd. ;  for  all  excavation  up  to  2,000 
ft.  haul  of  street  car  section,  $.60  per  cu.  yd. ; 
for  No.  1  Mack  repressed,  lugged  and  grooved 
block  pavement,  street  car  section  not  included, 
$2.25  per  sq.  yd.  For  same  pavement  in  street 
car  section,  $2.57  per  sq.  yd. ;  for  resetting 
curb,  $.08  per  linear  foot;  for  headers  at  street 
intersection,  $.25  per  linear  foot. 

North  Carolina. 

At  a  recent  session  of  the  North  Carolina 
legislature  provision  was  made  for  the  build- 
ing' of  what  is  to  be  known  as  the  Central 
Highway,  to  extend  from  Beaufort,  a  port  on 
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the  Atlantic  ocean  at  the  southern  end  of  the 
inland  waterway,  as  near  in  a  straight  line 
as  possible  to  the  Tennessee  boundary,  not 
fai  from  H  A  Springs,  N.  C.  The  line  will 
traverse  1!)  counties  and  about  65  cities  and 
towns.  H.  B.  Varner  is  president  of  the  Cen- 
tral Highway  Association. 

North  Dakota. 

»j*Bids  will  be  received  until  4  p.  m.,  Sept.  22, 
by  Charles  J.  Evanson,  city  auditor,  Grand 
Forks,  N.  Dak.,  for  the  repaving  of  2l),000  sq. 
ft.  with  treated  wood  block  and  R.  S.  Blome 
Co.,  granitoid  concrete  block. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Sept.  15, 
by  Director  of  Service,  Findlay,  O.,  for  fur- 
nishing necessary  labor  and  material  for  the 
construction  of  a  water  bound  pike  on  North 
Main  St.,  from  Howard  Run  to  Bell  Ave.,  in 
accordance  with  plans  and  specifications  on 
file  at  the  office  of  the  Director.  A  certified 
check  for  $200  must  be  filed  with  each  bid. 
J.  C.  Edie  is  Clerk. 

*J*Bids  will  be  received  until  noon,  Sept.  29, 
bv  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  improvement  under 
specifications  No.  259,  of  Greenwood  Ave., 
from  Walnut  to  Chester  Ave.,  and  Grove 
Ave.,  from  Greenwood  Ave.  to  Kemper  road 
in  Sycamore  township.  All  bids  must  be  ac- 
companied by  a  bond  for  $1,000.  Stanley 
Struble  is  President  and  Fred  Dreihs  is  Clerk 
of  the  Board. 

®'The  Wyandot  County  Commissioners. 
Upper  Sandusky,  O.,  have  awarded  a  contract 
for  the  improvement  of  the  Morris  pike  in 
Crane  township  to  S.  R.  Houser  for  $5,585. 

®The  Clermont  County  Commissioners.  Ba- 
tavia,  O.,  have  awarded  Radenbaugh  &  Iboden 
of  Logan,  O.,  the  contract  for  the  construc- 
tion of  the  Perintown  and  South  Mil  ford,  and 
Miller"s  corner  and  Salt  Air  pikes  for  $12,- 
440  and  $0,012  respectively. 

®The  Buckeye  Engineering  Co.  of  Norwalk, 
O..  has  been  awarded  the  contract  by  the 
County  Commissioners,  Elyria,  for  the  con- 
struction of  about  two  miles  of  macadam 
roadway  between  Wellington  and  Penfield  for 
$0,290. 

®The  Kirchner  Construction  Co.,  W.  Ninth 
Ave.,  Cincinnati.  O.,  has  been  awarded  the 
contract  by  the  Department  of  Public  Service 
of  Cincinnati  for  the  paving  of  Buck  St.  with 
wood  block  for  $4,501.  Bids  were  opened 
May  31. 

®Wm.  F.  Babel,  1051  Flint  St.,  Cincinnati. 
O.,  has  been  awarded  the  contract  by  the  De- 
partment of  Public  Service,  Cincinnati,  for  the 
construction  of  concrete  steps  on  Peerless  St., 
for  $2,059.  The  work  includes  grading,  drains, 
steps  and  lading  with  bar  pipe  railings.  Bids 
were  opened  July  12. 

Oklahoma. 

»J»Bids  will  be  received  until  11a.  m.,  Oct.  1, 
by  J-  V.  Delmetter,  city  clerk,  BartLsville, 
Okla.,  for  the  paving  of  Osage  Ave.  from  4th 
to  13th  St. 

Pennsylvania. 

■{•Bids  will  lie  received  from  7:30  to  8  p. 
in..  Sept  IK.  by  Joint  Street  Committee,  Bor- 
oughs of  Kingston  and  I  )orrancet on,  Pa.,  for 
paving  and  curbing  Butler  St.  in  said  Bor- 
oughs between  Wyoming  Ave.  and  Rutte  Ave. 
with  creOSOted  wood  block  or  vitrified  fire 
<  lav  paving  block  and  steel  protected  concrete 
curb,  according  to  the  plans  and  specifications 
on  file  in  the  office  of  Young  &  Wintermutc, 
110  Second  National  Bank  Bldg.,  or  Smith 
.V  Welles,  1003-6  Coal  Exchange  Bldg., 
Wilkesl  ;arre.  Pa.  Bids  to  be  accompanied  by 
a  certified  check  for  $500,  made  payable  to  I 
M  Roiser,  Tr.eas,  and  drawn  on  some  Wilkcs- 
barre  or  Kingston  Bank.  Ralph  C.  Hull  is 
'  hairman  of  Joint  Street  Comm.  Kingston 
and  Doranecton. 

•{■I 'ids  will  l>  ir.nwd  until  |n  n.  in.,  Sept. 
15.  bj  Department  of  the  Public  Works,  at 
the  office  of  the  City  Controller!  for  one  hot 
Band  rlrvatnr  and  one  hot  stone  elevator  for 


the  asphalt  plant.  J.  G.  Armstrong  is  Direc- 
tor of  Department  of  Public  Works,  Pitts- 
burgh, Pa. 

®The  City  Council  of  Millersburg,  Pa.,  has 
awarded  the  contract  for  paving  with  brick 
two  of  its  streets  to  the  Stucker  Bros.  Con- 
struction Co.  of  Harrisburg.  Saxon  block  will 
be  laid  for  $1.03  per  sq.  yd.  and  Berea  curb- 
ing for  $.00  per  lin.  ft. 

The  road  supervisors  in  Menallen  and 
Upper  Tyrone  townships,  Fayette  County, 
Uniontown,  Pa.,  together  with  the  County 
Commissioners,  have  sent  to  the  State  High- 
way Department  at  Harrisburg,  petitions  tor 
two  new  roads  to  be  built  in  Menallen  and 
Upper  Tyrone  townships  under  state  aid.  The 
proposed  road  in  Menallen  township  is  three 
miles  long  and  begins  at  the  Connellsville 
road,  leading  from  Searights  to  Connells- 
ville. The  proposed  road  in  Upper  Tyrone 
township  begins  at  the  borough  line  of  Daw- 
son borough  and  goes  past  the  Dawson  race 
track,  one  mile  in  lengtn. 

®J.  G.  Maguire  &  Co.  of  New  Brighton,  Pa., 
have  been  awarded  a  contract  by  the  Wood- 
lawn  Land  Co.,  Beaver,  Pa.,  for  paving 
Franklin  Ave.,  from  the  P.  &  L.  E.  railroad 
viaduct  to  Main  St.,  approximately  one  mile 
in  length  and  42  ft.  in  width.  The  contract 
amounts  to  about  $40,000. 

Director  of  Public  Service  C.  V.  Terwilliger 
of  Scranton,  Pa.,  has  awarded  the  contract 
for  five  asphalt  pavements  to  the  MacDonald 
Co.  The  five  streets  to  be  paved  and  the 
city  engineer's  estimate  of  the  cost  of  each 
are  as  follows :  Prospect  Ave.,  Locust  to 
Front,  $54,510.  Boulevard  Ave.,  East  Market 
to  Olyphant  road,  $25,574.  Capouse  Ave., 
Green  Ridge  to  Sunset,  $12,417.  Cedar  Ave., 
Laurel  Line  station  to  Cedar  Ave.  bridge, 
$3,705.  Mahon  court,  Gibson  to  Mvrtle, 
$2,000. 

South  Dakota. 

•J»Bids  will  be  received  until  10  a.  m.,  Sept. 
25,  by  P.  Eernisse,  County  Auditor,  Douglas 
County,  Armour,  S.  Dak.,  for  establishing  a 
road  grade  on  Highway,  on  section  line  be- 
tween Section  1,  Grand  View,  Section  30,  Wal- 
nut Grove,  Section  (>,  Valley,  and  Section  31, 
Garfield  Townships,  all  in  Douglas  County, 
State  of  South  Dakota.  Length  about  300  ft., 
width  20  ft.,  with  side  slopes  Wz  to  1  ft., 
height  of  3.3  ft.  on  an  average,  containing 
about  2,500  cu.  yds.  Plans  will  be  found  on 
file  in  the  County  Auditor's  office.  Work  to 
be  completed  00  days  after  contract  is  made. 

®G.  A.  Stemback  of  Elk  Point,  S.  Dak.,  has 
been  awarded  the  contract  by  the  city  of  Yank- 
ton, S.  Dak.,  for  the  grading  of  a  highway,  in- 
cluding 5,000  cu.  yds.  of  excavation.  The  con- 
tract price  is  $.23%  per  cu.  yd.  Bids  were 
opened  Sept.  5. 

Preliminary  arrangements  are  being  made 
to  have  the  old  wooden  sidewalks  of  Wolsey, 
S.  Dak.,  replaced  by  cement. 

Tennessee. 

1 1  is  reported  that  the  citizens  of  Etowah. 
Tenn.,  have  voted  in  favor  of  the  issuance 
of  bonds  in  the  sum  of  $25,000  for  streets  and. 
sewers. 

Last  Saturday  night  J.  H.  Weatherford,  city 
engineer,  was  able  to  announce  the  result  of 
Memphis,  I  <  nn  .  street  bidding  mi  Sep.  5.  Roach 
St  Manigau  are  the  low  bidders  on  Iowa,  Ma- 
nassas, Dunlap  and  Union,  a  total  of  approxi- 
mately 30,(1110  Sq.  yds.  of  asphalt.  The  Mem- 
phis Asphalt  iV  Paving  Co.  is  low  on  Dudlcv 
St.,  a  street  of  10,000  sq,  yds.  of  asphalt,  f. 
W.  Johnston  is  ]nw  on  Court  Ave.  for  tar 
macadam,  while  Roach  \  Manigan  are  low  on 
b'dith  and  Nellie  lily  Avcs  for  gravel.  The 
bids  will  have  to  be  confirmed  and  awards 
made  by  a  majority  of  the  city  commissioners 
on  Sept'.  12. 

Texas. 

4*Bidx  will  be  received  until  ii  a  m..  Oct. 
1.  bv  Commissioner!  (  unit,  at  the  office  of 
lohn  M  Murcb,  Count)  Auditor,  Galveston, 
Texas,  for  the  paving  with  vitrified  brick  or 
block  that  portion  "f  the  causewaj  known  as 


the  arch  bridge  and  being  the  county  road- 
way ;  there  will  be  approximately  4,900  sq.  yds. 
of  paving,  and  in  strict  accordance  with  spec- 
ifications on  file  in  office  of  County  Auditor, 
from  whom  copies  can  be  had  on  application; 
all  bids  must  be  accompanied  by  a  certified 
check  in  the  sum  of  $500  and  must  be  made 
on  blanks  attached  to  specifications. 

4«Bids  will  be  received  until  11  a.  m.,  Oct.  1, 
by  John  M.  Murch,  county  auditor,  Galveston, 
Texas,  for  paving  with  vitrified  brick  portion 
of  causeway  known  as  arch  bridge  and  Being 
County  road,  and  requiring  about  4,900  sq. 
yds. 

®The  contract  to  build  the  cement  sidewalk 
from  the  public  square  to  the  high  school,  a 
distance  of  2,501  ft,  in  Alvarado,  Tex.,  has 
been  awarded  to  H.  W.  Kennedy. 

At  a  recent  mass  meeting  held  in  Pearsall, 
Tex.,  a  committee  was  appointed  to  raise  suf- 
ficient funds  to  build  a  road  from  that  city 
to  the  site  of  the  new  bridge  to  be  con- 
structed on  the  Keystone  property  across  the 
Miguel  Creek. 

City  Engineer  J.  M.  Preston  of  Dallas,  Tex., 
has  just  started  the  surveys  for  the  extension 
of  Magnolia  St. 

Virginia. 

The  Leick  Construction  Co.  of  Roanoke, 
Va.,  submitted  the  lowest  bid  to  the  Tazewell 
County  Commissioners,  Tazewell,  Va.,  for 
grading  and  macadamizing  following  roads : 
In  Clear  Fork  district,  about  8  miles ;  Jeff  er- 
sonville  district,  about  12  miles,  and  in  Maiden 
Spring  district,  about  15  miles ;  macadam  on 
all  roads  to  be  an  average  width  of  12  ft.  Bids 
were  opened  Aug.  31. 

Washington. 

®The  City  Commissioners  of  Spokane. 
Wash.,  have  awarded  the  contract  for  the 
paving  of  Seventh  Ave.,  from  Howard  to 
Monroe  St.,  to  the  Spokane  Bitu-Mass  Pav- 
ing Co.,  for  $13,534. 

®The  Ferguson-Coit  Co.,  Arcade  Annex, 
Seattle,  Wash.,  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  that 
city  for  the  naving  of  12th  Ave.,  and  12th 
Ave.  S  et  al.,  for  $03,856. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  J.  A.  Zinkan  the  contract 
for  grading  and  curbing  22nd  Ave.  SW.  for 
$2,758. 

®The  City  Board  of  Park  Commissioners, 
Central  Bldg..  Seattle,  Wash.,  have  awarded 
C.  Geskie  &  Co.  the  contract  for  constructing 
the  10x2,000  ft.  board  walk  in  front  of  the 
public  bathing  pavilion  at  Alki  Point  for 
$14.20  per  M  ft.  for  lumber  and  $.20  per  ft. 
for  piling. 

The  City  Council  of  Colfax,  Wash.,  has 
adopted  a  petition  calling  for  the  construction 
of  5,800  ft.  of  bitulithic  pavement  in  the  south 
end.  The  streets  to  be  paved  are  Lake,  Main, 
Mill  and  East  between  Cooper  and  the  south 
city  limits,  and  Fairview  St. 

A  resolution  providing  for  the  improve- 
ment of  Fourth  St.,  from  the  Villard  hotel 
to  the  passenger  station  of  the  Northern 
Pacific,  at  a  cost  of  $30,000,  has  been  intro- 
duced  in  the  City  Council  of  Pasco,  Wash. 
The  resolution  specifies  40  ft.  of  pavement,  10 
it.  of  concrete  walks  with  10  ft.  parking  strips. 

Andrew  Peterson  &  Co.,  at  $00,710,  sub- 
mitted tin'  lowest  bid  to  the  Board  of  Public 
Works  of  Seattle,  Wash.,  for  the  grading  and 
curbing  of  Brandon  St.  et  al.,  and  J.  A.  Mc- 
l'".acheron  Co.,  at  $5,994,  submitted  the  lowest 
bid  for  planking  and  replanking  of  23rd  Ave 
W  and  23rd  Ave   W.  produced. 

Wisconsin. 

The  Board  of  Public  Works  of  Milwaukee, 
Wis.,  will  soon  advertise  lor  bids  for  the 
paving  of  Ylict  St.,  from  11th  to  20th  Sts. 

The  town  of  Lake.  Wis.,  has  voted  $1,000 
for  good  roads  with  state  aid      This  sum  will 

i  e  rsed  for  experimental  purposes. 

The  citizens  of  Bancroft,  Wis.,  at  a  recent 

election,  voted  the  issuance  of  bonds  in  the 

sum  of  $600  for  road  construction  and  in  the 
BUrtl  of  $800  for  bridge  work 


♦J«  indicates  work  now  open  for  bids.    8)  indicates  a  contract  let  recently. 
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Arkansas. 

®The  City  Council  of  Harrison,  Ark.,  has 
awarded  the  contract  for  the  construction 
of  a  steel  bridge  200  ft.  long  and  28  ft.  wide 
over  Crooked  creek,  to  the  Dallas  Construc- 
tion Co.,  Dallas,  Texas.  The  structure  will 
have  a  20  ft.  roadway  and  two  4- ft.  side- 
walks. 

®The  Vincennes  Bridge  Co.,  Vincennes, 
Ind.,  has  been  awarded  the  contract  for  the 
construction  of  a  steel  bridge  over  the  Cadron 
Creek  near  Quitman,  Ark.  The  Commission- 
ers of  Cleburne  County  at  Heber  Springs, 
Ark.,  have  under  consideration  the  construc- 
tion of  several  bridges  over  the  Little  Red 
River. 

California. 

It  is  reported  that  the  Atchison,  Topeka  & 
Santa  Fe  System  has  let  the  contract  for  the 
concrete  and  steel  bridge  over  the  Kings  River 
at  Reedley,  Cal.,  to  Sharp  &  Fellows,  at  $160,- 
000.  The  structure,  which  is  part  of  the  gen- 
eral improvement  of  the  road  in  that  valley, 
will  be  680  ft.  in  length.  There  will  be  four 
reinforced  concrete  river  piers,  and  four  tower 
piers  and  two  abutments  of  the  same  material. 
There  are  to  be  three  girder  spans  of  100 
ft.  each,  and  one  of  30  ft.  Each  girder  will  be 
8  ft.  in  depth.  Besides,  there  will  be  two  truss 
spans,  each  175  ft.  in  length.  A  special  side 
track  will  be  put  in  at  this  bridge  for  the 
handling  of  material,  so  that  main  line  trams 
can  be  handled  without  any  delay.  Work  on 
structure  will  be  begun  at  once  and  be  rushed 
with  all  possible  speed. 

I.  B.  Noble,  Los  Angeles.  Cal.,  Los  Angeles 
County  Engineer,  has  approved  the  plans  pre- 
pared for  the  construction  of  the  new  bridge 
over  the  Arroyo  Seco  Bridge  at  Pasadena, 
Cal.,  and  a  conference  was  held  with  the  City 
Council  of  that  place  in  regard  to  the  matter. 

Colorado. 

According  to  information  received  from 
Mancos,  Colo.,  petitions  are  in  circulation  ask- 
ing that  a  concrete  bridge  be  built  across  the 
river  at  Main  St.,  to  replace  the  present 
wooden  structure.  The  cost  of  the  proposed 
work  is  estimated  at  $2,000. 

Georgia. 

Plans  have  been  completed  by  J.  E.  Wood, 
Atlanta,  Ga.,  agent  for  the  Massillon,  O. 
Bridge  &  Structural  Co.,  for  the  proposed 
steel  bridge  over  the  Altamaha  River,  between 
Appling  and  Toombs  Counties,  near  Bell's 
Ferry,  Baxley.  It  is  estimated  that  it  will  cost 
about  $30,000  to  build  it,  and  of  this  amount 
$10,000  has  been  raised  in  Appling  and  $10,000 
in  Toombs  Counties.  Efforts  are  now  being 
made  by  citizens  of  Baxley,  Ga.,  to  get  the 
balance  of  the  fund  so  that  work  may  be  begun 
immediately.  The  bridge  proper  is  to  be 
565.6  ft.  long  with  a  200-ft.  draw  in  the  center. 
On  the  Toombs  county  side  there  will  have 
to  be  built  about  5,640  ft.  of  wooden  trestle 
work  through  the 'swamp,  though  it  is  possible 
to  use  the  swamp  road  until  this  can  be  done. 

Illinois. 

•{•Bids  will  be  received  at  the  City  Hall, 
Pearl  City,  111.,  up  to  2  p.  m.,  Sept.  19,  for  the 
construction  of  one  reinforced  concrete  bridge 
in  Pearl  City,  Stephenson  County.  Mr.  Fred 
Tollmeier,  Clerk,  Pearl  City,  111.  "  Main  Street 
Bridge — Span.  27  ft.  ;  roadway,  22  ft. ;  dis- 
tance from  finished  roadway  to  bottom  of 
footings.  12  ft. ;  length  of  wings,  10  and  12 
ft.  Estimated  concrete  in  structure.  03  cu. 
yds.;  reinforcing  steel,  11.264  lbs.  Nearest 
railroad  station  is  Pearl  City,  on  the  C.  & 
G.  W. ;  %  mile.  All  material  will  have  to  be 
shipped  in.  Present  structure  has  two  stone 
abutments  and  sidewalk.  New  bridge  to  go 
east  of  the  present  walls  and  to  connect  to 
same  by  the  wings.  Excavation  will  be  full 
depth  in  clay  and  gravel,  soft  material  may 
be  expected.  Work  to  be  completed  on  or  be- 
fore December  1,  1911.    More  detailed  infor- 


mation may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission,  which  may  be  seen 
at  the  Town  Clerk's  office,  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway  Commission,  Springfield,  Illinois. 

•{•Bids  will  be  received  at  the  Town  Hall, 
South  Moline,  111.,  up  to  3  p.  m.,  Sept.  18,  for 
the  construction  of  one  reinforced  concrete 
bridge  in  South  Moline  Township,  Rock  Island 
County.  Mr.  C.  Milton  Stone,  Town  Clerk, 
Box  222,  Moline,  Illinois.  Lane  Bridge — Span, 
12  ft. ;  roadway,  20  ft. ;  distance  from  finished 
roadway  to  bottom  of  footings,  9%  ft. ;  length 
of  wings,  8,  10,  14  and  24  ft.  Estimated  con- 
crete in  structure,  62  cu.  yds.;  reinforcing  steel 
5,204  lbs.  Material  will  have  to  be  secured 
from  Moline.  Present  structure  is  a  10  ft. 
wood  bridge.  Excavation  will  average  7  ft. 
in  clay,  stream  bed  soft  in  places.  Work  to 
he  completed  on  or  before  December  1,  1911. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office, 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,  Illinois. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
30,  by  the  Canal  Commissioners,  Lockport,  111., 
for  the  construction  of  several  bridges  in  ac- 
cordance with  plans  and  specifications  on  file  at 
the  office  of  the  commissioners.  Leon  Mc- 
Donald, Lockport,  111.,  is  general  superintend- 
ent. Official  advertisement  will  be  found  else- 
where in  this  issue. 

•{•Bids  will  be  received  at  Camp  Point  Bank, 
Camp  Point,  111.,  up  to  9  a.  m.,  Sept.  12,  for 
the  construction  of  one  reinforced  concrete 
bridge  in  Camp  Point  Township,  Adams 
County.  Mr.  F.  W.  DeHaven,  Town  Clerk, 
Camp  Point,  111.  Frost  Bridge — Span,  12  ft.; 
roadway,  20  ft. ;  distance  from  finished  road- 
way to  bottom  of  footings,  22  ft. ;  length  of 
wings,  27  ft.  Estimated  concrete  in  struc- 
ture, 153.7  cu.  yds. ;  reinforcing  steel,  13,830 
lbs.  Nearest  railroad  station  is  Coatsburg, 
on  the  C,  B.  &  Q..  iVz  miles.  Sand  can 
probably  be  secured  in  creek  3%  miles  from 
bridge,  other  material  will  have  to  be  shipped 
in.  Present  structure  is  a  13  ft.  steel  leg 
bridge.  Excavation  will  be  in  sandy  loam  to 
clay.  Work  to  be  completed  on  or  before 
December  1,  1911.  More  detailed  information 
may  be  had  by  an  examination  of  the  plans 
and  specifications  prepared  by  the  Illinois 
Highway  Commission,  which  may  be  seen  at 
the  Town  Clerk's  office,  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway  Commission,  Springfield,  Illinois. 

Board  of  Local  Improvements,  Chicago, 
111.,  has  recommended  the  abandonment  of  the 
Twelfth  St.  viaduct,  and  the  construction  of  a 
subway  for  street  traffic.  George  Schilling  is 
president  of  the  Board. 

The  City  Council  of  Moline,  111.,  has  adopt- 
ed a  resolution  providing  that  the  Water 
Power  Co.  request  the  Government,  in  ac- 
cordance with  provisions  under  the  agreement 
between  the  Power  Co.  and  the  government,  to 
rebuild  the  present  bridge  across  the  Tail 
race  at  the  foot  of  Second  St.,  with  stone 
or  concrete. 

At  a  recent  meeting  of  the  City  Council  of 
Danville,  111.,  it  was  voted  to  issue  bonds 
amounting  to  $100,000  for  the  construction  of 
a  bridge  across  North  Fork  at  the  foot  of 
West  Main  St. 

Indiana. 

©Miller  &  Shul,  Decatur.  Ind..  has  been 
awarded  the  contract  for  the  construction  of 
a  bridge  for  which  bids  were  opened  by  the 
County  Commissioners  at  Decatur,  Ind.,  Sept. 
5.    H.  S.  Michaud  is  County  Auditor. 

©Contracts  for  the  construction  of  eight 
bridges  in  Vigo  County.  Ind..  were  awarded 
by  the  Board  of  Commissioners  at  Terre 
Haute,  Ind..  as  follows :    Grecncastle  bridge. 


in  Otter  Creek  Township,  Charles  Landine,  at 
$514.20 ;  the  Rockville  road  bridge,  in  Otter 
Creek  Township,  James  and  Edward  Lowe, 
$1,135 ;  John  All  road  bridge,  in  Pierson  Town- 
ship, Paris  Bridge  Company.  $948;  the  Hig- 
gins  road  bridge,  in  Honey  Creek  Township, 
James  and  Edward  Lowe,  $1,297  ;  the  Barbour 
bridge,  on  the  Clinton  road,  in  Fayette  Town- 
ship, Charles  Landine,  $565 :  the  Thompson 
ditch  bridge,  in  Honey  Creek  Township,  James 
and  Edward  Lowe,  $1,003 ;  the  Brown  road 
bridge,  in  Riley  Township,  James  and  Ed- 
ward Lowe,  $3,347,  and  two  bridges  over 
the  Cox  ditch,  in  Nevins  Township,  F.  C. 
Meredith,  $772  and  $850,  respectively. 

A  petition  is  being  circulated  among  the 
merchants  of  Calhoun  and  Colombia  Sts.,  Fort 
Wayne,  Ind.,  providing  for  the  construction 
of  a  bridge  over  the  St.  Mary's  Rriver  at  the 
end  of  North  Calhoun  St. 

Iowa. 

The  Board  of  Clinton  County  Supervisors, 
Clinton,  la.,  has  decided  upon  the  erection  of 
the  following  concrete  bridges,  and  bids  for 
the  work  will  be  advertised  for  soon  :  A  16- 
ft.  concrete  bridge  will  be  erected  in  Elk 
River  township,  near  John  McGrath's  place ;  a 
12-ft.  bridge  will  be  erected  in  Elk  River 
township,  near  Louis  Gradert's  place;  a  12-ft. 
bridge,  twenty-four  feet  in  length  will  be 
erected  near  Wm.  Buech's  place  in  Hampshire 
township. 

A  committee  has  been  appointed  by  the 
Directory  Board  of  the  Commercial  Club  of 
Des  Moines,  la.,  to  urge  the  city  council  and 
city  railway  company  to  join  in  the  construc- 
tion of  a  bridge  across  the  Raccoon  River  at 
Seventh  St. 

Kansas. 

Officials  of  the  Missouri  Pacific  Rv.  have 
notified  A.  H.  Webb,  Supt.  of  the  Wichita  Di- 
vision, Wichita,  Kan.,  that  $53,000  have  been 
appropriated  for  the  improvements  in  that  city. 
The  work  planned  will  include  the  construc- 
tion of  a  new  concrete  bridge  to  be  used  joint- 
ly with  the  St.  Louis  &  San  Francisco  at  23d 
St.  and  also  a  new  steel  or  concrete  bridge 
with  double  track  over  the  Arkansas  River 
at  First  St.  Work  will  be  started  at  once, 
it  is  said. 

Louisiana. 

•{•Bids  will  be  received  until  noon,  Oct.  4, 
by  the  Bridge  Committee  in  care  of  P.  E. 
Prudhomme,  Pres.  Police  Jury  Natchitoches, 
La.,  for  the  construction  of  a  steel  highway 
bridge  over  the  Cane  River,  at  Bermuda.  La. 
Ira  W.  Sylvester,  Alexandria,  La.,  is  Engi- 
neer. 

At  a  conference  recentlv  held  by  the  City 
Engineer  and  Mayor,  with  property  owners, 
it  was  decided  to  erect  a  new  bridge  over  the 
People's  Canal,  at  Gentilly  Ave..  New  Orleans, 
La.,  and  the  Northeastern  crossing.  The  cost 
of  the  structure  is  estimated  at  $1,000. 

Maryland. 

Plans  are  being  prepared  by  B.  T.  Fendall, 
City  Engineer,  Baltimore,  Md.,  for  the  con- 
struction of  a  new  bridge  over  the  tracks  of 
the  Baltimore  &  Ohio  Railroad  at  Monroe  St. 
The  structure,  which  will  be  of  steel  and  con- 
crete, is  estimated  to  cost  about  $40,000. 

Massachusetts. 

®The  contract  for  the  construction  of  a 
single  arch  reinforced  concrete  bridge  over 
the  Neponset  River  in  the  town  of  Wellesley, 
has  been  awarded  by  the  Highway  Commis- 
sion to  Hapgood  Frost  &  Co..  Welleslev,  Mass. 
at  $2,425. 

The  New  York,  New  Haven  &  Hartford 
Ry.,  W.  H.  Moore,  Engineer  of  Bridges,  New 
Haven,  Conn.,  will  shortly  receive  bids  for 
the  construction  of  a  40  ft.  single  leaf  double 
track  railroad  bridge  over  Cohasset  Narrows, 
near  Buzzards  Bay.  Mass. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recen'.'y. 
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Michigan.  ■ 

At  a  regular  meeting  of  the  Village  Council, 
Pontiac,  Mich.,  it  was  voted  to  build  a  new- 
bridge  at  Ball  St..  and  to  appropriate  money 
for  the  purpose. 

Mississippi. 

®The  contract  for  the  construction  of  the 
Fair  River  bridge,  for  which  bids  were  re- 
ceived until  Sept.  4  at  Monticello,  Miss.,  has 
been  awarded  to  the  Memphis  Bridge  Co., 
$3,79-5. 

Minnesota. 

Board  of  Hennepin  County  Commissions, 
Minneapolis.  Minn.,  has  awarded  the  contracts 
for  the  construction  of  four  bridges  in  Inde- 
pendence township,  near  Maple  Plain.  The 
first  contract  went  to  the  Thomas  Contract- 
ing Co.,  at  $1,1G3.C0.  George  Turnham  got 
the  second  at  $900.  while  the  Minneapolis  Steel 
and  Machinery  Company  got  the  other  two 
at  $880  and  $915  respectively.  A.  P.  Erickson 
is  County  Auditor. 

Olaf  O.  Searle  has  submitted  a  proposition 
to  the  Commissioners  of  Hennepin  County 
offering  to  build  a  500-ft.  bridge  from  West 
Point.  Lake  Minnetonka  to  Wheeler's  Big 
Island,  Minneapolis,  Minn.,  costing  $100,000. 

Missouri. 

City  Council  of  Trenton,  Mo.,  at  a  recent 
meeting  decided  that  the  Chicago,  Rock  Island 
&  Pacific  Ry.  must  rebuild  the  viaducts  at 
Ninth  and  Seventeenth  Sts.  with  steel. 

Plans  for  the  Fifth  St.  bridge  across  the 
Mississippi  River,  at  St.  Louis,  Mo.,  to  con- 
nect the  St.  Louis  County  Belt  R.  R.  with  the 
Wood  River,  East  Alton  and  Bunker  Hill  Elec- 
tric Ry..  which  is  row  under  construction, 
have  been  matured  by  J.  D.  Houseman,  Presi- 
dent of  the  St.  L.  C.  B.  R.  R.  Co.  According 
to  the  plans  which  have  been  submitted  to  the 
County  Court  at  Clayton,  the  west  approach 
of  the  proposed  bridge  is  to  be  near  the  Co- 
lumbia Bottom  road  in  St.  Louis  County,  1,500 
ft.  south  of  the  mouth  of  the  Missouri  River, 
where  the  Mississippi  River  has  a  width  of 
only  1,600  ft.  The  new  bridge  is  to  connect 
at  its  east  end  with  the  Wood  River,  East  Al- 
ton and  Bunker  Hill  Electric  Railroad,  which 
is  owned  by  stockholders  of  the  St.  Louis 
County  Belt  Railroad  Company,  with  which 
it  is  to  be  merged.  The  estimated  cost  of  the 
proposed  new  bridge,  which  is  to  be  a  railroad 
bridge  only,  is  $1,500,000.  Tt  is  also  estimated 
the  cost  of  completing  the  St.  Louis  County 
Belt  line  to-  the  bridge  will  reach  $700,000, 
making  the  total  cost  $2,200,000.  The  esti- 
mates of  the  bridge  are  now  with  Eastern 
capitalists,  who  are  said  to  favor  its  building. 

Advices  from  Kansas  City,  Mo.,  state  that 
the  Board  of  Public  Works  has  decided  to 
advertise  for  bids  for  the  construction  of  a 
reinforced  concrete  bridge  across  Brush  Creek 
at  Wprnal  road  and  48th  St.  Later  bids  will 
be  asked  for  the  construction  of  a  similar 
structure  on  Troost  Ave.,  across  Brush  Creek. 

Montana. 

An  election  was  recently  held  by  the  City 
Council  of  Miles  City.  Mont.,  to  v6te  on  the 
issuance  of  bonds  for  the  construction  of  a 
bridge  from  the  town  to  Milwaukee  Park  Ad- 
dition across  the  Slough. 

Nebraska. 

The  Union  Pacific,  The  Chicago,  Burling- 
ton &  Quincy,  the  Great  Western  R.  R.  and 
the  Grain  Terminals  Co.  have  entered  into  an 
agreement  whereby  work  will  be  started  by 
January  1  on  the  construction  of  the  pro- 
posed  Bancroft  St.  viaduct  on  the  south  si<l< 
of  the  city  of  Omaha,  Nebr. 

New  York. 

•  The  Board  of  Chautauqua  County  Coin 
missioners,  Mayvillc,  N.  Y.,  has  awarded  the 
following  contracts  for  the  construction  of 
a  bridge  over  the  Cattaraugus  Creek  at  Irving 
Superstructure  lo  the  (hvego  Bridge  Co., 
Owi  v  N  V.,  al  -11,1'-.  substructure  lo 
l.aki  Shop  Contracting  Co.,  I  Hmkirk,  N  \  . 
at  $3,J25. 


The  Board  of  Water  Supply,  New  York 
City,  received  eight  bids  for  the  construction 
of  two  concrete  bridges  to  be  erected  15  miles 
from  Kingston,  N.  Y.  The  following  were 
low  bidders :  Harrison  &  Burton  Co.,  at  $240,- 
222;  Charles  Lend  &  Co.,  $200,220. 

Harrison  &  Burton,  220  Broadway,  New 
York,  at  $248,223,  submitted  the  lowest  bid  to 
the  Board  of  Water  Supply,  105  Broadway, 
New  York  city,  for  Contract  49,  including  the 
construction  of  two  reinforced  concrete  arch 
bridges  with  spans  07  ft.  6  ins.  and  200  ft.  re- 
spectively, and  four  reinforced  concrete  girder 
bridges  having  spans  25  and  30  ft.,  with  three 
approaches  in  connection  with  the  new  system 
of  highways  around  Ashokan  reservoir.  The 
work  is  situated  about  15  miles  west  of  the 
city  of  Kingston  in  the  town  of  Olive,  Custer 
County,  New  York.    Bids  were  opened  Sept.  5. 

The  Common  Council  of  Lockport,  N.  Y. 
adopted  a  resolution  drawn  up  by  the  Com- 
mittee on  Streets,  asking  that  the  State  Engi- 
neer, J.  A.  Bensel,  investigate  the  need  for 
a  bridge  over  the  Canal  at  Adam  St..  to  re- 
place the  old  structure  destroyed  by  the  Barge 
Canal  contractors. 

North  Carolina. 

•{•Bids  will  be  received  until  Oct.  2,  by 
Board  of  Henderson  County  Commissioners. 
Hendersonville,  N.  C,  for  the  construction  of 
two  steel  bridges  over  the  French  Broad  River. 

Ohio. 

•{•Bids  will  be  received  until  noon.  Sept.  25, 
by  Board  of  Lake  County  Commissioners, 
Painesville,  O.,  for  the  repair  of  a  bridge  over 
Chagrin  River  in  Willoughby  township,  near 
the  residence  of  A.  Wood,  by  reconstructing 
and  renewing  the  west  approach.  C.  C.  Cott- 
rell  is  chairman  of  the  Board. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
2-5,  bv  Board  of  Clark  County  Commission- 
ers. Springfield,  O.,  for  the  necessary  labor 
and  material  for  the  construction  of  a  new 
county  bridge  over  the  Mad  River  on  E. 
Snyder,  et  al.  road.  Bids  will  be  received 
upon  iron  and  reinforced  concrete  superstruc- 
tures. J.  E.  Lowry  is  chairman  of  the  Com- 
missioners. 

►{•Bids  will  be  received  until  noon,  Sept. 
22,  by  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  for  the  construction 
under  Specifications  No.  252,  of  a  concrete 
bridge  on  the  Fuhrman  road,  just  east  of 
Reading  Pike  in  Sycamore  township.  Stanley 
Struble  is  president  and  Fred  Dreihs  is  clerk. 

Plans  are  being  prepared  by  the  City  Engi- 
neering Department  of  Cincinnati.  O..  for 
the  construction  of  a  bridge  at  Hopple  St.  to 
eliminate  the  grade  crossing.  Instead  of  a 
steel  structure  a  concrete  one  will  be  used. 

The  following  bids  were  received  for  the 
construction  of  the  new  Dewey  Ave.  bridge  at 
Youngstown,  O. :  Fort  Pitt  Bridge  Company, 
$11,744;  Hunter  Construction  Company,  $11.- 
558;  Pcnn  Bridge  Company,  $13,422;  The  Capi- 
tal City  Construction  Company,  $13,1)00;  the 
Wayne-Harris  Construction  Company,  $11,000. 
For'  paving  alone  S,  1 1.  DeGroot  bid  $4,400. 
The  bids  as  given  were  for  the  best  creosote 
paving  block. 

Pennsylvania. 

•{•Bids  will  be  received  until  Sept.  15,  by 
K.  Kwing  Hough,  Borough  Clerk.  Fayette 
City.  Pa.,  for  the  construction  of  a  concrete 

bridge  over  Nauvoo  Bun. 

•{•Bids  will  be  received   until   Sept.  23,  by 

Board  of  Clearfield  County  Commissioners, 

Clearfield,  I'a.,  for  the  construction  of  a  2-span 
concrete  arch  bridge  at  Coalport.  The  spans 
of  the  structure  air  lo  be  53  fl    each  in  length. 

I..  Norris  is  clerk  of  the  commissioners, 

•{•Bids  will  be  received  until  |n  a.  in..  Sept. 
15,  by  I-'..  S.  Morrow.  City  Controller,  Pitta 
burgh,   I'a,  and  Secretary  of  the  Mongahela 

Bridge  Cm.  for  the  widening,  reconstructing 
and  repaying  the  approaches  to  the  Smithfield 

street  bridge  over  the  Monoiigahela  River, 

•  l  In-  Hoard  of  York  County  Commissioners 
has  awarded  the  contract  for  the  construction 

of   the   new    bridge   spanning    Muddy  Creek, 


near  Laurel.  Chanceford  township  to  Hart- 
ley-Ziegler  Co.,  York,  Pa.,  at  $1,107. 

®Boyer,  Patterson  &  Morris,  Philadelphia, 
Pa.,  have  been  awarded  the  contract  for  the 
erection  of  the  new  traction  bridge  over  the 
Tygarts  Valley  River  at  Grafton,  W.  Va.  The 
substructure  is  of  concrete  with  a  steel  truss 
superstruction.  The  bridge  is  about  500  ft. 
long  and  50  ft.  clearance. 

®McDonald  &  Ceris  of  Ambridge,  Pa.,  have 
been  awarded  the  contract  by  the  Board  of 
Beaver  County  Commissioners,  Beaver,  Pa., 
for  the  construction  of  a  reinforced  concrete 
bridge  over  the  King's  Creek,  in  the  township 
of  Hanover,  county  of  Beaver.  Bids  were 
opened  Sept.  1. 

®Tbe  Board  of  County  Commissioners, 
Dauphin,  Pa.,  received  the  following  bids  for 
the  reconstruction  of  a  40-ft.  steel  girder 
bridge  over  Paxton  Creek  near  Grundell's 
Mills  in  Susquehanna  township:  Stucker 
Bros.  Construction  Co.,  Harrisburg,  Pa., 
$1,450;  Nelson-Merydith  Co.,  Chambersburg, 
Pa.,  $1,148;  A.  Buckhanan,  Chambersburg.  Pa., 
$980;  G.  W.  Ensign,  Camp  Hill,  Pa.,  $908 
(awarded  contract). 

Commissioners  of  Cumberland  and  York 
Counties  recently  met  and  decided  upon  and 
marked  the  site  for  the  construction  of  the 
proposed  new  bridge  over  the  Yellow  Breeches 
Creek  near  New  Cumberland,  Pa.  The  bridge 
will  be  of  concrete. 

Tennessee. 

Plans  and  specifications  have  been  prepared 
by  City  Engineer,  Knoxville,  Tenn.,  for  the 
construction  of  a  reinforced  concrete  bridge 
across  First  Creek  at  Sixth  Ave. 

Texas. 

•{•Bids  will  be  received  until.  2:30  p.  m  ,  Sept. 
20,  by  commissioners  of  county  court,  Fayette 
County,  Tenn.,  at  the  office  of  H.  P.  Hobson, 
chairman,  Somerville,  Tenn.,  for  furnishing 
and  erecting  five  steel  bridges.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
chairman  or  engineer,  Howard  M.  Jones,  Cole 
Bldg.,  Nashville,  Tenn. 

Plans  have  been  completed  by  F.  L.  Dor- 
mant, City  Engineer.  Houston,  Texas,  for  the 
construction  of  a  reinforced  concrete  bridge 
over  White  Oak  Bayou  on  Houston  Ave.,  to 
replace  the  old  wooden  structure.  The  draw- 
ings were  submitted  to  the  Council  and 
adopted  and  bids  for  the  work  will  be  adver- 
tised immediately. 

Virginia. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
16,  by  P.  St.  J.  Wilson,  State  Highway  Com- 
missioner, Richmond,  Va.,  for  the  construction 
of  two  bridges  over  the  Chickahominy  River 
about  5  miles  from  Richmond,  one  structure 
to  be  59  and  the  other  00  ft.  in  length. 

Washington. 

•{•Bids  will  be  received  until  2  p.  m„  Sept. 
20,  by  Board  of  King  County  Commissioners, 
Seattle,  Wash.,  for  the  necessary  labor  and 
material  for  the  construction  of  a  277-ft. 
frame  trestle  known  as  the  Morrison  Trestle 
at  Newcastle,  Wash.  Plans  arc  on  file  with  the 
County  Engineer. 

®The  Board  of  County  Commissioners, 
Seattle,  Wash.,  has  awarded  the  contract  for 
the  construction  of  the  Kent-Thomas  bridge 
lo  the  Central  States  Bridge  Co.,  at  $3,995. 
The  I'uget  Sound  Bridge  &  Dredging  Co., 
Central  Bldg.,  Seattle,  Wash.,  bid  $3,855  for 
the  work.  The  structure  will  be  a  133  ft.  steel 
bridge. 

The  following  bids  were  received  at  Spok- 
ane, Wash.,  for  the  construction  of  a  con- 
crete bridge  over  Latah  Creek  in  that  city! 
J,  C  Cunningham.  Spokane,  at  $110,000  was 
low  bidder;  Graff  Construction  Co.,  Crary 
l!ld!,v.  Sattle,  Wash.,  $108,000;  Batels  &  Rog- 
ers Construction  Co.,  Spokane,  Wash  ,  $42(5,- 
390;  Spokane  Concrete  Co.,  $189,500. 

City  Commissioners  of  Spokane.  Wash, 
have  approved  the  specifications  for  the  high 
Latah  Creek  bridge  with  the  exception  of  two 

minor  changes. 


4*  indicates  work  now  open  for  bids.    '•'  indi<  ates  a  contract  let  recently. 
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Arkansas. 

•{•Bids  will  be  received  until  Sept.  23,  by 
Board  of  Commissioners,  Osceola  Drainage 
District  No.  12,  W.  H.  Grider,  chairman,  at 
the  office  of  the  county  clerk,  Osceola,  Mis- 
sissippi County,  Ark.,  for  the  construction  of 
ditches.  A  certified  check  for  $1,000  must  be 
filed  with  each  bid.  W.  E.  Ayres,  Randolph 
Bldg.,  Memphis,  Tenn.,  is  engineer. 

•{•Bids  will  be  received  until  Sept.  14,  by 
Commissioners  Blackfish  Drainage  District, 
Earle,  Ark.,  for  the  excavation  of  75,000  cu. 
yds.  of  floating  dredge  work.  A  certified 
check  for  $250  must  accompany  each  bid 

•{•Bids  will  be  received  until  Oct.  10  by  J.  A. 
Sane,  Brinkley,  Ark.,  for  the  excavation  of 
about  250,000  cu.  yds.  of  dirt  in  the  Piney 
drainage  ditch  in  Monroe  and  Lee  counties, 
Ark. 

California. 

It  is  now  expected  that  actual  construction 
work  will  be  started  within  six  months  on  the 
proposed  Cluckawalla  dam  across  the  Colo- 
rado river  in  Pyramid  canyon,  40  miles  north 
of  Needles.  The  initial  dam  will  be  built  at 
the  Bull's  head  site  and  will  be  140  ft.  high 
and  400  ft.  wide.  It  will  be  built  of  concrete. 
The  water  will  be  used  to  irrigate  Chucka- 
walla  valley  and  Palo  Verde  mesa,  120  miles 
away  to  the  south.  It  will  also  be  used  to  de- 
velop power  to  raise  the  irrigating  waters  300 
ft.  above  the  bed  of  the  Colorado  river,  and 
cause  it  to  flow  over  300.000  acres  of  now  arid 
land.  The  plans  include  an  intake  dam  and 
settling  reservoir  15  miles  above  Ehrenberg. 
From  the  settling  reservoir  to  the  first  pump- 
ing station  is  a  distance  of  eight  miles,  to  the 
second  nine  miles  and  to  the  third  ten  miles, 
and  in  this  distance  the  water  is  raised  the  300 
ft.  to  the  table  lands  to  be  irrigated.  Plans 
call  for  59  miles  of  initial  canals  to  distribute 
the  water  over  the  300,000  acres.  A.  H.  Koe- 
big,  H.  W.  Hellman  Bldg.,  Los  Angeles,  Cal., 
is  the  engineer  for  the  Chuckawalla  Develop- 
ment Co.,  which  will  own  the  dam. 

Bids  were  opened  Aug.  30  by  the  Board  of 
Public  Works  of  Long  Beach,  Cal.,  for  con- 
structing a  new  pier  for  the  eastern  part  of  the 
city  and  for  repairing  the  Pine  Ave.  pier.  But 
two  bids  were  received,  the  Mercereau  Con- 
struction &  Bridge  Co.,  Los  Angeles,  offering 
to  construct  the  new  pier  for  $31,532,  and  the 
Raymond  Concrete  Pile  Co.,  New  York  and 
Chicago,  offering  to  do  both  pieces  of  work 
for  $125,000. 

Plans  have  been  completed  for  an  irrigation 
system  for  35,000  acres  of  land  in  Contra  Cos- 
ta county.  Water  is  to  be  taken  from  the  San 
Joaquin  river  at  a  point  near  the  town  of 
Oakley.  The  plans  provide  for  the  pumping  of 
the  water  to  an  eminence  just  outside  of  Oak- 
ley, where  a  storage  reservoir  is  to  be  con- 
structed. From  this  point  the  water  will  be 
run  over  35,000  acres  of  land,  through  lat- 
erals which  will  cover  more  than  25  miles  of 
ground..  The  district  will  extend  from  the 
town  of  Bay  Point,  on  the  bay  shore,  to  the 
San  Joaquin  county  line,  and  to  the  slopes  of 
Mt.  Diablo.  Russell  L.  Dunn,  San  Francisco, 
Cal.,  is  engineer. 

Colorado. 

The  Cedar  Mesa  Ditch  &  Reservoir  Co.,  ac- 
cording to  advices  from  Delta,  is  planning  to 
enlarge  its  dam. 

Florida. 

•{•Bids  will  be  received  until  noon,  Sept.  20, 
by  the  Florida  Coast  Line  Canal  &  Transporta- 
tion Co.,  St.  Augustine,  Fla.,  for  the  work  to 
be  done  in  completing  the  canal  from  Matan- 
zas  Inlet  to  Halifax  River,  in  Florida,  a  dis- 
tance of  about  20  miles,  and  including  approxi- 
mately 1,200,000  cu.  yds.  of  earth.  A.  H.  Saw- 
yer, St.  Augustine,  Fla.,  is  treasurer. 

Idaho. 

Surveys  have  been  made  for  an  irrigation 
pumping  plant  to  be  installed  on  the  Snake 


river,  four  miles  west  of  Weiser,  Idaho.  Stuart 
M.  French,  Weiser,  is  engineer. 

Illinois. 

•{•Bids  will  be  received  until  Sept.  lb',  by 
Commissioners  of  Union  Drainage  District 
No.  1,  of  South  Homer,  Champaign  County, 
111.,  for  the  following  work:  Cleaning  out  the 
main  open  ditch  for  a  distance  of  11,600  ft., 
requiring  removal  of  15,532  cu.  yds.  by  means 
of  scrapers  or  small  dredge.  Also  furnishing, 
hauling  and  laying  the  following  tile:  900  ft. 
22-in. ;  1,000  ft.  20-in. ;  and  800  ft.  18-in.  Also 
one  concrete  outlet  wall,  10  cu.  yds.  Also 
furnishing  and  erecting  5  farm  bridges,  20-ft. 
span,  steel  beams  and  concrete  abutments. 
Work  is  located  3  miles  south  and  southeast  of 
Homer,  111  Certified  check  for  $200  required 
with  bids.  Plans,  specifications,  etc.,  on  file  at 
the  office  of  Hugh  O'Neil,  town  clerk,  Homer, 
111.,  or  at  the  office  of  Ray  &  Dobbins,  attor- 
neys. Champaign,  111. 

®The  trustees  of  the  East  Side  Levee  and 
Sanitary  District,  East  St.  Louis,  111.,  on  Sept. 
1  awarded  the  contracts  for  building  the  Front 
Levee  to  the  following  contractors :  Myers 
Construction  Co.,  St.  Louis,  Mo.;  S.  H.  R. 
Robinson  &  Sons  Co.,  St.  Louis,  Mo.,  and 
Yale  &  Reagan,  Chicago,  111.  Bids  for  this 
work  were  opened  Aug.  5.  The  work  in- 
cludes 1,600,000  cu.  yds.  of  earth  embankment, 
1,400  cu.  yds.  concrete,  250  lin.  ft.  cast  iron 
pipe  culvert,  24-in.  and  30-in.  diameter;  350 
lin.  ft.  24-in.  vitrified  pipe  culvert.  3  hand 
gates  and  3  automatic  flood  gates.  The  work 
will  be  partly  side  borrow  work  and  partly 
train  haul. 

Plans  are  under  consideration  for  the  organ- 
ization of  a  drainage  district  embracing  terri- 
tory along  Silver  Creek  in  St.  Clair  County, 
south  of  Belleville.  There  is  a  like  move- 
ment on  in  Madison  County,  where  the  same 
creek  is  to  be  straightened.  About  30.000 
acres  of  land  will  be  affected.  W.  J.  Crocken, 
C.  E.,  East  St.  Louis,  111.,  is  interested. 

Indiana. 

®Bids  were  opened  Sept.  2  by  W.  Frank  Os- 
borne, engineer,  Rensselaer,  Ind.,  for  the  con- 
struction of  the  Harvey  J.  Dexter  et  al.  ditch 
in  Union  Township,  Jasper  County,  Ind.,  the 
contract  being  awarded  to  B.  D.  Comer  at 
$15,341.  The  work  will  be  as  follows:  Main 
ditch,  23,000  ft..  8  ft.  wide  at  bottom,  about  9 
ft.  deep,  slopes  1  to  1,  requiring  excavation  of 
05.905  cu.  yds.  There  will  be  4  laterals,  total 
length  7  miles,  bottom  widths  3  to  7  ft.,  depth 
from  4  to  15  ft.,  one  lateral  having  a  slope  of 
1  to  1,  the  others  IV2  to  1 ;  excavation  required 
in  laterals,  108,998  cu.  yds.  The  main  ditch 
and  lateral  No.  3  are  floating  dredge  work. 
Estimated  cost,  $13,118.  Five  steel  bridges 
will  be  required.    Soil  is  sand  and  gravel. 

Iowa. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 

14,  by  J.  L.  Hanrahan,  County  Auditor,  Fort 
Dodge,  la.,  for  the  construction  of  Drain  141, 
cost  of  which  is  estimated  at  $26,000. 

•{•Bids  will  be  received  until  1  p.  m„  Sept. 

15,  by  G.  H.  Getty,  County  Auditor,  Boone, 
la.,  for  the  construction  of  the  Webster- 
Greene-Boone  Joint  County  Drain  No.  140-77- 
2.  The  cost  of  the  work  is  estimated  at 
$29,222. 

A  hearing  will  be  held  at  Buffalo  Center,  la., 
on  Sept.  22  on  the  petition  for  the  establish- 
ment of  a  joint  subdrain  between  Kossuth  and 
Winnebago  counties. 

Hearings  will  be  held  on  Sept.  14  by  the 
commissioners  of  Franklin  County,  Frank  Mc- 
Spaden,  county  auditor,  Hampton,  la.,  on  pe- 
titions for  the  establishment  of  four  ditches. 

At  a  recent  meeting  of  the  Board  of  Super- 
visors of  Clinton  County,  Clinton,  la.,  the 
matter  of  providing  an  outlet  ditch  for  a 
pond  in  drainage  district  No.  8  was  taken  up 
for  consideration.  Frank  W.  Leedham  is 
county  auditor. 


Kansas. 

®Bids  were  opened  Sept.  5  by  the  city  of 
Wichita,  Kan.,  Bert  C.  Wells,  city  engineer, 
for  extending  the  Wichita  drainage  canal  from 
its  present  terminus  to  the  Arkansas  River, 
the  contract  being  let  to  the  Pollard-Campbell 
Dredging  Co.,  Omaha,  Neb.  The  work  in- 
cludes 224,760  cu.  yds.  excavation,  4.48  acres  of 
clearing,  two  concrete  bridges,  four  pile 
bridges  and  two  temporary  bridges. 

Louisiana. 

The  Fifth  Ward  Road  Commission.  Crow- 
ley, La.,  proposes  to  dig  a  drainage  ditch  20  ft. 
wide  anil  4  ft.  deep  from  the  Sixth  ward  line 
westward  to  the  Mermeutau  river,  about  three 
miles  south  of  the  Southern  Pacific,  for  the 
purpose  of  draining  the  roads. 

According  to  the  report  of  the  chief  of  the 
Board  of  State  Engineers  for  the  vear  ending 
Sept.  1,  1911,  there  was  handled  8,354.168  cu. 
yds.  of  earth  in  levee  construction  and  auxil- 
iary work,  at  an  estimated  cost  of  $1,648,616.77. 
Of  this  amount  of  work  1,626,040  cu.  yds.  had 
been  placed  in  position  prior  to  Sept.  1.  1910. 
and  4,767,722  cu.  yds.  were  placed  in  position 
during  the  period  prior  to  and  extending  from 
Sept.  1,  1910.  to  Sept.  1,  1911,  leaving  at  this 
date  but  1,961,405  cu.  yds.  of  earth  still  to  be 
placed  in  position  to  complete  the  list  of  con- 
tracts let  last  year.  The  report  gives  the  fol- 
lowing information  regarding  work  the  past 
year  in  various  levee  districts:  Mississsippi 
River — Tensas  Basin — 652,429  cu.  yds.  in- 
volved in  contract  at  a  cost  of  $155,891.88,  of 
which  347,157  was  new  work  and  205,272  en- 
largement, and  of  which  164,057  cu.  yds.  were 
uncompleted  on  Sept.  1 ;  all  this  is  district 
work.  Fifth  Louisiana  District — Under  con- 
tract, 2,232,294  cu.  yds.,  of  which  487.448  is 
new  state  work,  593,462  new  district  work  and 
234,624  enlargement  state  work  and  916.760  en- 
largement district  work,  costing  $397,874.44 ; 
uncompleted,  758,439  cu.  yds.  Atchafalaya 
Basin — Under  contract,  1,261.736  cu.  yds.,  of 
which  293,569  is  new  state  work,  818,167  new 
district  work,  60,000  cu.  yds.  state  enlargement 
and  90,000  district  enlargement,  at  a  cost  of 
$207,865.87 ;  balance  remaining  to  Ne  done, 
532,416  cu.  yds.  Ponchartrain — Under  con- 
tract, 149,484  cu.  yds.,  of  which  35.395  is  new 
state  work,  6,672  new  district  work,  77,493 
state  enlargement  and  29,924  district  enlarge- 
ment, at  a  cost  of  $27,925.80,  which  includes 
$1,999.20  of  wooden  revetment.  Lafourche — 
Under  contract,  cubic  yards  involved  in  con- 
tract. 184,578,  of  which  "123.949  cu.  yds.  is  new 
state  work,  13,129  new  district.  13.625  state 
enlargements  and  13,875  district  enlargements, 
at  a  cost  of  $31,209.  Lake  Borgne  Basin — Cu- 
bic yards  involved  in  contract,  105.124,  of 
which  125,688  is  new  state  work.  14.285  new 
district,  13,151  district  enlargements,  at  a  cost 
of  $29,686.96.  Grand  Prairie — Under  contract, 
54,815  cu.  yds.,  of  which  34.885  is  new  state 
work  and  19.830  is  state  enlargements,  at  a 
cost  of  $11,886.57.  Ruras — Cubic  yards  in- 
volved in  contract.  31,519  cu.  yds.,  which  is 
new  state  work,  at  a  cost  of  $9,280.82.  which 
cost  includes  $2,146.80  for  revetment.  The 
Atchafalaya  River — Atchafalaya  Basin  Dis- 
trict— Cubic  yards  involved  in  contract.  57,569, 
of  which  342,400  is  new  work  and  228.169  is 
enlargement,  at  a  cost  of  $185,226.60.  which 
cost  includes  400  ft.  timber  dam.  $19.200 ;  re- 
maining to  be  done,  235,069  cu.  yds.  Red  Riv- 
er, Atchafalaya  and  Bayou  Boeut — Cubic 
yards  involved  in  contract,  600.718.  of  which 
264,117  is  new  state  work.  46,689  state  enlarge- 
ment. 178,544  new  district  work  and  11.368  dis- 
trict enlargement,  at  a  total  cost  of  $144,802.52; 
balance  remaining  to  be  done,  146.738.  The 
Red  River — Caddo  District — Cubic  yards  un- 
der contract,  364,931.  of  which  326.740  is  new 
work  and  39.191  enlargement,  at  a  total  cost  of 
$52,155.62.  Bossier — Cubic  yards  involved  in 
contract,  50.000,  at  a  total  cost  of  $6,245:  bal- 
ance remaining  to  be  done.  32,735.  Red  River, 
Atchafalaya   and   Bayou   Boeuf — Under  con- 
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tract,  25,179,  of  which  12,658  is  new  state  work 
and  12.-551  enlargement,  at  a  cost  of  $3,240.46. 
Caddo  Snbdistrict — Cubic  yards  in  contract, 
35,40.5  new,  at  a  cost  of  $7,906.10;  remaining  to 
be  done,  27.874  cu.  yds.  Red  River  and  Bayou 
Glaizes — Cubic  yards,  336,208  new  district 
work,  at  a  cost  of  $84,052.  Saline — Cubic 
yards  in  contract,  41,069,  state  enlargement,  at 
a  cost  of  $2,449.66.  Red  River,  Atchafalaya 
and  Bayou  Boeuf — Cubic  yards,  135,886  new 
state  work,  at  a  cost  of  $19,472.45 ;  balance  re- 
maining to  be  done,  34,870.  Tensas  Basin — 
12,545  cu.  yds.  new  district  work,  at  a  cost  of 
$2,877.80.  *  On  the  Gulf  Coast— Plaquemines 
Parish  (East  Bank)— 872,536  cu.  yds.,  of 
which  6,000  is  new  state,  200,000  state  enlarge- 
ments. 666,536  new  district  work,  at  a  total 
cost  of  $110,518.52;  balance  remaining  to  be 
done,  6,000  cu.  ft.  new  state  work  and  23,207 
state  enlargement. 

Michigan. 

The  superior  court  at  Grand  Rapids  has 
continued  the  proceedings  for  the  condemna- 
tion of  land  for  the  straightening  and  widen- 
ing of  Plaster  creek. 

Minnesota. 

•J*Bids  will  be  received  until  2  p.  m..  Sept. 
15,  by  H.  P.  Edwards,  County  Auditor,  Fair- 
mont. Minn.,  for  constructing  Judicial  Diich 
No.  18,  of  Martin  County.  The  work  in- 
cludes furnishing,  laying  and  refilling  ditch 
for  8,883  ft.  of  20-in.  tile,  1,950  ft.  of  18-in. 
tile,  4,000  ft.  of  16-in.  tile,  1,900  ft.  of  12-in. 
tile,  400  ft.  of  10-in.  tile,  11,500  ft.  of  8-in. 
tile  and  100  ft.  of  6-in.  tile,  and  one  retaining 
wall  at  outlet  of  main  ditch  and  catch  basin 
at  inlet  of  main  ditch. 

Hearing  was  held  on  Sept.  9  at  Fairmont. 
Minn.,  on  the  petition  for  the  establishment  of 
Judicial  Ditch  No.  20  in  Fairmont  County. 

Commissioners  of  Renville  County,  Olivia, 
Minn.,  have  established  the  Hector  ditch.  This 
ditch  will  start  in  the  village  of  Hector  and 
will  extend  northeast,  emptying  into  the  Buf- 
falo ditch. 

Mississippi. 

•f«Bids  will  be  received  until  11  a.  m.,  Oct.  2, 
by  Mississippi  Levee  Commission.  W.  J.  Shac- 
kleford,  engineer.  Greenville,  Miss.,'  for  the 
construction  of  about  570,000  cu.  yds.  of  en- 
largement work  in  Mississippi  levee  district. 

Montana. 

M.  A.  Mahr  &  Co.,  North  Yakima,  Wash., 
at  $112,000,  were  low  bidders  for  constructing 
an  irrigation  system  on  the  government  reser- 
vation near  Poison.  Mont.  The  work  includes 
dams,  ditches  and  reservoir. 

Ohio. 

®Bids  were  opened  Sept.  1  at  the  office  of 
the  County  Surveyor  at  Marion  for  the  con- 
struction of  the  Dreher  ditch  in  Green  Camp 
Township.  The  trench  work  was  let  to  Wil- 
liam Barnes  at  $1,397;  the  tile  contract  was  let 
to  the  Richwood-Clay  Co.,  at  $2,288. 

Oregon. 

Surveys  have  been  made  by  Stuart  M. 
French,  C.  E.,  Weiser,  Idaho,  for  an  irrigation 
pumping  plant  for  the  O.  W.  Porter  ranch  in 
eastern  Oregon. 

South  Dakota. 

A  company  headed  by  George  Sanders,  Ca- 
puta.  S.  Dak.,  proposes  the  construction  of  a 
reservoir  near  Rapid  City  to  catch  the  flood 
waters  of  Rapid  creek  and  irrigate  an  addi- 
tional area  of  5,000  acres. 

Engineer  Green  of  the  state  engineer's  office. 
Pierre.  S.  I)ak.,  has  located  four  artesian  wells 

for  Riffle  Township.  The  wells  will  be  3  ins. 
in  di.'inu  ti  r,  will  cost  about  $3,1)00  apiece,  and 
will  be  Used  for  stock  watering. 

C.  II.  Smith.  Littlebend,  S.  Dak.,  is  consid- 
ering installing  pumping  plants  for  irrigating 

some  8.000  or  4,000  acres. 

Texas. 

I  In   M<-dina  Irrigation  Co.,  .720  East  Hons 
ton  St.,  San  Antonio,  Texas,  which  is  con- 
trolled by  Dr.  F  S.   Pearson,  25  Uroad  St., 
New  York  city,  announces  that  the  preliminary 
surveys  of  tb<-  canal  system  arc  finished  and 


the  final  location  under  -way.  Construction  is 
actively  proceeding  on  the  main  dam,  which 
will  be  165  ft.  high,  containing  228,000  cu.  yds. 
of  rubble  concrete.  An  overflow  type  diver- 
sion dam  48  ft.  high  with  444-ft.  crest  is  to  be 
built.  There  will  be  about  28  miles  main  canal 
with  an  average  bottom  width  of  15  ft.  in  side- 
hill  and  20  ft.  in  level  ground.  Two  rein- 
forced concrete  siphons  will  be  built  to  cross 
and  recross  the  Medina  River.  There  will  be 
several  sections  of  lined  concrete  channels  and 
metallic  flumes.  The  total  quantity  in  the 
main  canal  excavation  will  aggregate  approxi- 
mately 1,400,000  cu.  yds.  anu  contract  sections 
will  average  about  120,000  yds.  per  section. 
The  distributing  system  will  require  in  addi- 
tion about  400  miles  of  secondary  canals  and 
lateral  ditches.  Test  pits  have  been  made 
along  the  line  of  the  preliminary  survey  and  a 
preliminary  profile  subject  to  modification  in 
the  final  location  is  available  for  inspection. 
The  full  specifications  will  be  available  as  the 
final  location  progresses.  Contractors  who 
are  able  to  qualify  as  to  bonded  guaranty,  past 
performance,  and  ability  to  plac*  and  operate 
sufficient  construction  plant  to  start  the  work 
promptly  and  complete  it  within  a  minimum 
time  limit  are  invited  to  communicate  with  the 
company  and  to  look  over  the  proposed  work, 
with  a  view  to  submitting  bids  soon  after 
Oct.  1.  A.  W.  K.  Billings  is  engineer  in 
charge,  representing  Dr.  Pearson.  T.  B. 
Palfrey  is  local  manager  and  J.  A.  Sargent  is 
irrigation  engineer. 

Citizens  of  Bay  City  have  requested  Arthur 
Stiles,  state  levee  and  drainage  commissioner, 
Austin,  to  have  surveys  made  to  see  if  con- 
struction of  large  reservoirs  is  possible,  in 
order  to  catch  the  Colorado  River  overflows 
and  retain  fresh  water  for  rice  culture. 

Memphis,  Tenn.,  and  Vicinity. 

(regular  correspondence.) 

The  announcement  of  the  1.500,000  yds. 
which  the  Rock  Island  will  award  on  the  15th 
of  this  month,  came  as  pleasant  news  to  mam- 
contractors  in  this  section  who  are  casting 
about  for  winter  work.  The  line  extends  from 
Malvern  to  Kent,  Ark.,  which  places  the  work 
near  enough  to  Memphis  to  make  this  place 
the  base  of  supplies.  The  yardage  is  prac- 
tically all  team  work  and,  owing  to  many 
difficult  features  connected  with  the  job, 
should  bring  a  fancy  price.  There  is  approxi- 
mately 300,000  cu.  yds.  of  the  dirt  to  go  in 
an  embankment  in  the  Ouachita  River  bottom, 
which,  according  to  some  of  those  who  have 
inspected  the  line,  is  subject  to  yearly  over- 
flow. But  there  is  much  other  work  that  is 
ideal  and  many  places  where  outfits  may  work 
the  entire  year,  which,  by  the  way,  is  the  al- 
lotted time  in  which  the  contract  must  be 
finished. 

Following  close  on  the  announcement  of 
the  Rock  Island  work,  came  the  news  that  Bill 
Shackelford,  chief  engineer  of  the  Mississippi 
Levee  Board,  was  to  let  500,000  yds.  of  work 
near  Greenville.  This  news  has  brought  joy 
into  the  hearts  of  the  levee  builders,  for  there 
were  some  who  had  begun  to  seriously  cast 
around  for  a  winter's  contract,  on  which  they 
would  have  to  make  no  moves  until  the  spring 
had  come.  Now  the  smaller  contractors,  who 
subwork,  are  beginning  to  figure  on  what  firm 
will  land  the  Greenville  job,  which  is  divided 
into  two  sections,  Content  and  Lake  Lee.  Of 
course  there  are  Lowrance  Brothers  and 
Roach  &  Stansell,  who  really  seem  never  to 
have  too  much  work  on  hand  to  go  after  more. 
Then  if  Big  Bob  Leonard  don't  land  his  dam 
contract  in  Ft.  Worth,  Texas,  which  incident- 
ally he  is  making  a  hard  fight  for,  he  may 
covet  the  Greenville  work  fur  his  Texas  forces 
and  go  to  the  cloth  for  it.  Martin  Jennings 
is  pretty  well  filled  up  and  perhaps  won't  bid. 
but  L.  C.  Dulaney,  who  lives  right  at  Green- 
ville and  has  some  idle  teams.  0.  E.  Gibson, 
llelgason  lirothers,  and  R,  L  Cheshire  are 
almost  sure  to  bid,  to  say  nothing  of  the 
Vicksburg  crowd  who  arc  a  little  slack  on 
work  this  season. 

Chief  Engineer  Covington  of  the  St.  b  rands 
Levee  Hoard  lias  announced  his  intention  of 
spending  $20,00(1  within  the  near  future  on  an 
additional  loop  at  Pecan  Point,  Ark.,  at  which 


place  caving  banks  is  about  to  carry  the  pres- 
ent levee  into  the  river.  It  is  thought  perhaps 
that  the  work  will  be  advertised  for  letting 
within  the  coming  week.  Both  Lowrance 
Brothers  and  Roach  &  Stansell  have  large 
forces  at  this  point  and  both  will  contest  for 
the  contract  hotly. 

The  Yazoo  &  Mississippi  Valley  R.  R.  has 
just  finished  a  survey  from  Natchez  to  Wood- 
ville,  Miss.,  a  distance  of  50  miles  and  will  per- 
haps build  as  soon  as  the  strike  rumors  are 
settled.  The  new  line  will  effect  a  connection 
with  the  Bayou  Sarah  Division  of  the  above 
road  with  the  city  of  Natchez,  which  connec- 
tion the  railroad  company  has  long  desired, 
but  on  account  of  exorbitant  property  prices 
for  right  of  way,  has  been  unable  to  build. 
The  work  will  be  very  heavy  and  for  the  most 
part  a  steam  shovel  job. 

Chief  Engineer  A.  S.  Baldwin  of  the  Illi- 
nois Central  road  has  sent  out  invitations  to  a 
limited  number  of  contractors  to  submit  a  pro- 
posal for  the  grading  of  an  extension  to  the 
freight  yards  at  East  St.  Louis,  111.,  together 
with  the  necessary  road  crossings  and  diver-, 
sion  of  streams  in  that  vicinity.  The  work 
will  perhaps  run  about  50,000  cu.  yds.  and  will 
be  a  steam  proposition  with  very  little  rock. 
The  bids  were  to  be  in  Mr.  Baldwin's  office 
by  noon  Sept.  12,  to  be  considered.  Free  trans- 
portation for  inspection  of  work  and  move- 
ment of  outfits  is  furnished  over  the  I.  C. 
lines.  A  deposit  of  $500  is  required  with  each 
bid  and  a  penalty  of  $25  per  day  on  each  day 
over  contract  time  will  be  assessed. 

Contractor  Wickham  of  Rock  Island  fame, 
passed  through  Memphis  last  Thursday  en 
route  to  Malvern.  Ark.,  where  he  will  inspect 
the  new  line  which  the  Rock  Island  will  build 
from  there  to  Kent.  It  has  been  a  long  while 
'since  Mr.  Wickham  was  in  this  section,  but 
he  remembered  all  his  old  friends  and  took 
pleasure  in  looking  them  up. 

Ben  Covington,  Chief  Engineer  of  the  St. 
Francis  levee  board,  has  returned  to  the  city 
after  a  short  rest,  looking  hale  and  hearty  and 
has  plunged  into  work.  Ben  has  about  1,000,- 
000  yds.  of  levee  under  construction  and  is 
pushing  all  of  it  to  a  rapid  finish. 

Maise  Cooper,  formerly  of  the  Illinois  Cen- 
tral engineering  corps,  has  been  appointed 
County  Engineer  for  Hinds  County,  Miss., 
with  headquarters  at  Jackson.  Maise  is  a 
young  fellow,  energetic  and  brainy  and  has  a 
bright  future  before  him. 

"Red"  Armistead  is  engineer  in  charge  of 
the  new  line  which  R.  J.  Darnell  is  building 
for  the  Y.  &  M.  V.  R.  R.  at  Charleston,  Miss. 
"Red"  was  formerly  on  the  Etter-Lake  View 
extension  of  the  I.  C.  and  later  on  the  Belt 
Line  around  Memphis  and  has  many  friends 
in  this  community. 

W.  M.  Brownlee  of  Jefferson  City.,  Tenn.. 
is  anxiously  seeking  Peter  Peterson,  an  old 
contractor  of  the  Knoxville  Southern  road,  or 
any  information  pertaining  to  above  party. 
Some  one  has  reported  Peterson  as  dead,  and 
if  so,  Mr.  Brownlee  wants  to  know  on  account 
of  an  insurance  policy.  None  of  the  con- 
tractors around  Memphis  have  been  able  to 
remember  Peter  Peterson. 

Geo.  Barnette  has  contract  for  graveling 
around  the  section  of  Memphis  known  as 
"Klondike."  George  has  gotten  together  some 
pretty  teams  and  is  having  a  nice  run  of  suc- 
cess. 

Some  one  was  asking  the  other  day  what 
had  become  of  Lee  McCanlsis.  If  one  went 
out  on  the  Speedway  they  would  know  what 
had  become  of  Lee,  for  there  you  will  find 
him  hard  at  work  with  his  bunch  of  crack 
teams  piling  up  yardage  to  beat  the  band.  Lee 
says  he  is  kept  so  busy  on  his  work  he  has  but 
little  time  to  come  to  town  to  mix  with  the 

boys. 

Bob  Leonard  is  in  Ft,  Worth  battling  hard 
for  a  big  dam  job  on  which  be  bid  on  Sept  5. 
The  contract  is  said  to  involve  about  $600,000, 
and  while  the  Texas  Building  Co..  Dallas,  are 
repotted  to  be  the  low  bidders.  Bob  thinks  he 
is  entitled  to  the  work  and  is  making  a  bard 
tight  for  same 

W.  P.  McCaclden.  the  youngest  member  of 
the  linn  of  Roach  &  Stansell.  was  awarded  the 
prettiest  piece  of  work  in  the  world  on  Sept.  3. 


»I«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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when  his  wife  gave  him  a  12  lb.  girl.  Bill  was 
seen  to  go  about  his  work  Monday  with  a  hap- 
py smile  and  the  boys  about  town,  suspecting 
something  unusual  had  happened,  finally  got 
the  news  out,  so  Bill  was  kept  busy  receiving 
congratulations  on  the  first  new  work  of  this 
sort  he  has  ever  received. 

Utah. 

®The  Ely  Construction  Co.  of  Springville, 
Utah,  has  been  awarded  the  contract  by  the 
U.  S.  Reclamation  Service  for  the  construction 


of  the  Indian  Creek  and  Trail  Hollow  canal,  in 
the  Strawberry  valley  irrigation  project  at 
$26,460.  The  work  consists  of  about  five 
miles  of  canal,  located  35  miles  northeast  of 
T  histle,  Utah,  and  about  145,000  cu.  yds.  of 
material  must  be  excavated. 

Washington. 

•^•Bids  will  be  received  until  Sept.  16  by 
commissioners  of  Waterway  District  No.  2, 
Renton,  Wash.,  for  the  excavation  of  approxi- 
mately 300,000  cu.  yds.  of  material  from  pro- 
posed Cedar  River  channel. 


Wyoming. 
•{■Bids  will  be  received  until  Oct.  2,  by  U.  S. 
Reclamation  Service,  Powell,  Wyo.,  for  the 
construction  of  ditches,  culverts  in  the  vicinity 
of  that  city  and  Garland,  Wyo.  The  work  in- 
volves the  excavation  of  approximately  179,000 
cu.  yds.  of  material  and  the  construction  of 
2,000  ft.  of  wooden  box  trestle.  Further  in- 
formation can  be  received  at  the  U.  S.  Rec- 
lamation Service  offices,  Helena,  Mont.,  Pow- 
ell, Wyo.,  or  Washington,  D.  C.  1 


WATER-WORKS 


California. 

•J«Bids  will  be  received  until  Sept.  16,  by 
Southside  Improvement  Co.,  Fillmore,  Cal., 
for  the  furnishing  and  installing  of  8,939  ft. 
of  36-in.  concrete  irrigating  pipe,  1,777  ft.  of 
30-in.  concrete  irrigating  pipe  and  for  build- 
ing intake  and  division  boxes.  G.  N.  King, 
Fillmore,  Cal.,  is  Secretary  of  the  company. 

•f*Bids  will  be  received  until  Sept.  15,  by  C. 
H.  Dunlay,  City  Clerk,  Alturas,  Cal,  for  the 
installation  of  a  water  distributing  system  of 
the  water  works  department.  Sloan  &  Robi- 
son,  Nevada  Bank  Bldg.,  San  Francisco,  Cal., 
are  Engineers. 

Colorado. 

The  City  Council  of  Salida,  Colo.,  has  in- 
structed the  city  engineer  to  prepare  an  es- 
timate of  the  cost  of  the  proposed  new  pipe 

line  which  is  to  be  constructed  to  increase  the 
present  water  supply.     The  -  cost  is  roughlv 

•estimated  at  $60,000. 

Florida. 

•^•Bids  will  be  received  until  Sept.  22,  by 
Constructing  Quartermaster,  Fort  Barrancas, 
Fla.,  for  the  construction  of  water  works  ex- 
tensions, including  mains,  hydrants,  pumps, 
etc. 

Idaho. 

Engineer  Stuart  M.  French  and  forces  have, 
completed  surveys  for  a  pumping  plant  to  be 
installed  on  the  Snake  River,  four  miles  west 
of  Weiser,  Ida.  The  plant  will  be  driven  by 
electricity  and  equipped  with  three  pumps.  En- 
gineer French  is  at  present  completing  sur- 
veys for  a  similar  plant  on  the  O.  W.  Porter 
ranch  in  Oregon. 

The  City  Council  of  Pocatello,  Ida.,  has  in- 
structed City  Engineer  Congdon  to  immediate- 
ly commence  the  preparation  of  plans,  specifi- 
cations and  estimates  for  a  waterworks  plant. 
Water  will  be  secured  from  springs  adjoining 
the  Short  Line's  pumping  stations  below 
Swanson's  ranch  on  the  Portneuf.  The  reser- 
voir and  pumping  plant  are  estimated  to  cost 
$150,000,  while  the  distributing  system  will 
cost  an  equal  sum. 

Illinois. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Sept.  21,  for  furnishing  and  de- 
livering at  city  pipe  yard,  2352  S.  Ashland 
Ave.,  2,000  %-in.  and  1,000  1-in.  brass  bibb 
cocks.  All  bibb  cocks  shall  be  composed  82 
parts  copper,  6  parts  tin,  10  parts  zinc  and  2 
parts  lead  and  of  a  design  shown  on  plans  at- 
tached to  specifications.  Cash  or  certified  check 
for  100  dollars  must  accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Sept.  16,  for  furnishing  labor, 
materials,  tools,  etc.,  necessary  to  deliver  and 
erect  at  each  of  twelve  pumping  stations  lo- 
cated at  various  points  in  the  city,  asbestos 
fireproof  covering  for  steam  pipes,  boilers, 
breechings.  heaters,  tanks,  etc.,  according  to 
specifications.  All  asbestos  covering  shall  be 
composed  of  85%  pure  asbestos  fibre,  made  in 
3-ft.  sections  with  %-in.  air  space.  The  cov- 
ering is  to  vary  in  thickness  from  1  in.  to  3 
ins.  according  to  size  of  pipe,  etc.  Cash  or 
certified  check  for  100  dollars  must  accom- 
pany proposal. 


•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  September  18,  for  furnishing 
and  delivering  the  materials,  tools,  etc.,  neces- 
sary to  erect  in  place  on  the  Edward  F.  Dunne 
crib  a  hexagonal  steel  roof,  62  ft.  in  diameter, 
the  same  to  have  wood  and  tin  covering  and 
copper  ventilators,  a  gallery  around  the  shaft, 
with  the  necessary  stairs,  platforms,  gratings, 
etc.,  2  fish  screen  derricks  composed  of  steel 
pipes,  castings,  etc.,  and  a  foot  bridge  of  120- 
ft.  span  connecting  the  68th  St.  crib  with  the 
Edward  F.  Dunne  crib.  Cash  or  certified 
check  for  300  dollars  must  accompany  pro- 
posal. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
14,  by  Board  of  Local  Improvements,  Lyons, 
111.,  for  the  completion  of  a  water  and  sewer 
system.  Frank  White  is  President  of  the 
Board. 

The  citizens  of  the  village  of  Crystal  Lake, 
111.,  have  voted  the  issuance  of  bonds  in  the 
sum  of  $7,000  for  the  installation  of  a  water- 
works. 

The  mayor  and  leading  citizens  of  the  town 
of  Tampico,  111.,  are  agitating  the  installation 
of  a  waterworks  system.  Consulting  En- 
gineer F.  L.  Stone  of  Chicago,  111.,  has  been 
conferring  with  the  mayor  in  regard  to  the 
installation  of  the  plant. 

Preliminary  surveys  are  being  made  in  the 
city  of  Pittsfield,  111.,  for  the  construction  of 
a  waterworks  system  and  a  sewer  system. 

The  Village  Trustees  of  Morton  Grove,  111., 
M.  J.  Lochner,  Village  Clerk,  have  adopted  a 
resolution  for  the  construction  of  a  water- 
works system.  The  engineer's  estimate  is  as 
follows :  50,000-o-al.  steel  tank  on  120-ft.  steel 
tower,  with  conical  roof,  steel  balcony  and 
ladders,  furnished  with  8-in.  cast  iron  flanged 
riser  pipe,  covered  with  three-ply  circular 
wooden  frost  casing,  and  concrete  founda- 
tion, $5,200.  16x24-ft.  engine  and  pump  house 
of  brick  with  fittings,  foundation,  etc.,  com- 
plete, $1,200.  One  extra  heavy  deep  well  pump 
of  220  gals,  per  minute  capacity  to  pump 
against  a  head  of  350  ft.  with  200-ft.  sucker 
rods,  together  with  one  35-h.  p.  vertical,  double 
cylinder  gasoline  engine,  both  engine  and 
pump  to  be  installed  on  a  concrete  founda- 
tion and  connected  wii.Ii  belt  and  with  all  nec- 
essary valves,  pipe<  connections,  fittings,  etc., 
$4,900.  Driving  one  wrought  iron  cased  well 
of  10-in.  internal  diameter,  approximated 
1,600  ft.,  $4,800. 

Iowa. 

•{•Bids  will  be  received  until  Sept.  21.  by  A. 
L.  Cook,  Town  Clerk,  Lost  Nation,  la.,  for 
bids  on  an  air  pressure  water  works  system 
with  about  2  miles  of  mains.  Iowan  Engi- 
neering Co.,  Clinton.  Ia.,  are  Engineers. 

®It  is  reported  that  the  city  of  Roland,  la., 
has  awarded  the  contract  for  the  construction 
of  a  waterworks  system  to  J.  Q.  Wickham  of 
Ames,  la.,  for  $9,683.  Mr  Wickham  was  the 
engineer  employed  to  estimate  the  cost  of  a 
system. 

The  town  of  Corydon,  la.,  will  at  once  pro- 
ceed to  reconstruct  the  electric  light  system, 
and  are  having  plans  made  for  new  engines, 
generators,  boilers,  etc.  J.  J.  C.  Bower  is 
Town  Clerk.  Iowa  Engineering  Co.,  Clinton, 
la.,  is  Engineer. 


Kansas. 

The  City  Commissioners  of  Leavenworth, 
Kan.,  have  passed  an  ordinance  empowering 
the  mayor  to  contract  with  hydraulic  engi- 
neers to  prepare  plans  for  a  new  municipal 
water  plant.  It  is  reported  that  Burns  &  Mc- 
Donnell, Scarritt  Bldg.,  Kansas  City,  Mo., 
are  the  engineers  to  be  retained. 

Louisiana. 

Civil  Engineer  J.  B.  Mansfield  of  New  Or- 
leans, La.,  has  been  employed  by  the  city  of 
Covington,  La.,  to  report  on  the  feasibility  of 
establishing  a  waterworks. 

Maryland. 

The  Town  Commissioners  of  Rising  Sun, 
Md.,  have  concluded  final  details  with  New 
Jersey  parties  for  the  installation  of  water 
and  light  plants  in  the  town.  Work  is  to 
begin  immediately. 

Massachusetts. 

®The  Department  of  Public  Works  of  Bos- 
ton, Mass.,  has  awarded  the  contract  for  set- 
ting concrete  meter  boxes  in  East  Boston  dis- 
trict, south  of  Marion  St.,  to  Charles  M.  Cal- 
lahan for  $4,610. 

Minnesota. 
•{•Bids  will  be  received  until  noon,  Sept.  18, 
by  St.  Louis  County  Sanatorium  Commission, 
at  211  Court  House,  Duluth,  Minn.,  for  drill- 
ing a  well  on  the  grounds  of  the  County  Sana- 
torium located  in  Midway  township  near  Du- 
luth.   A.  T.  Laird  is  Secretary. 

Missouri. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
18,  by  City  Clerk,  Montgomery,  Mo.,  for  the 
construction  of  extensions  to  the  present 
water  works  system  as  follows:  2,800  ft.  of 
6-in.  C.  I.  pipe;  20,350  ft.  of  4-in.  C.  I.  pipe; 
700  ft.  of  1%-in.  galvanized  iron  pipe;  6,000 
lbs.  special  castings;  29  fire  hydrants;  3  6-in. 
water  gate  valves  and  boxes;  10  4-in.  water 
gate  valves  and  boxes.  Certified  check  5  per 
cent  of  bid.  Bond  to  be  for  full  amount  of 
contract.  Plans  and  specifications  are  on  file 
and  can  be  examined  at  the  office  of  the  city 
clerk  at  Montgomery  City,  Mo.,  and  at  the 
office  of  the  engineers,  Fuller-Coult  Co., 
Chemical  Building,  St.  Louis,  Mo. 

®The  city  of  Shelbina,  Mo.,  has  awarded 
the  contract  for  the  construction  of  a  water- 
works complete,  with  the  exception  of  filter- 
ing plant,  tower  and  tank,  to  the  Des  Moines 
Bridge  &  Iron  Works  of  Des  Moines,  la.,  for 
$60,821.  The  tower  and  tank  contracts  were 
awarded  to  the  same  company  for  $2,995. 

The  citizens  of  Maryville,  Mo.,  have  voted 
in  favor  of  municipal  ownership  of  the  water- 
works plant  and  has  authorized  the  City 
Council  to  issue  $100,000  in  bonds  to  buy  the 
old  plant,  or  to  build  a  new  system.  The 
Council  has  asked  the  officials  of  the  present 
water  company  to  set  a  price  on  the  valuation 
of  their  plant. 

A  special  meeting  of  the  City  Council  of 
Springfield,  Mo.,  was  recently  held  to  con- 
sider a  bill  authorizing  a  special  election  to 
vote  on  a  proposition  to  issue  $600,000  bonds 
for  the  construction  of  a  municipal  water- 
works system. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Montana. 

Civil  engineers  are  now  at  work  surveying 
for  the  proposed  waterworks  for  the  town  of 
Cascade,  Mont. 

Nebraska. 

Citizens  of  Rapid  City,  Neb.,  will  vote  soon 
on  the  question  of  a  $60,000  bond  issue  for 
the  installation  of  a  new  waterworks  system. 

The  City  Council  of  Beatrice,  Neb.,  has  in- 
structed the  city  clerk  to  advertise  for  bids 
for  the  construction  of  a  concrete  reservoir 
to  be  used  in  connection  with  the  new  city 
water  works,  now  in  process  of  construction. 
The  reservoir  will  have  a  capacity  of  1,000,- 
000  gals. 

New  York. 

*J»Bids  will  be  received  until  11  a.  m.,  Sept. 
26,  by  Board  of  Water  Supply,  Broadway, 
New  York  City,  for  the  following  work  under 
Contract  100 :  Construction  of  the  extension 
of  Croton  blow-off,  in  the  Croton  division  of 
Southern  Aqueduct  Department,  on  the  shore 
of  Croton  Lake,  in  the  Town  of  Yorktown, 
■Westchester  County;  Contract  113,  for  test 
pits  and  borings  on  the  site  of  the  proposed 
Silver  Lake  Reservoir,  situated  about  half 
mile  west  of  Tompkinsville,  and  about  two 
miles  by  trolley  from  St.  George  Ferry,  Sta- 
ten  Island,  Borough  Richmond,  New  York ; 
Contract  103,  for  the  construction  of  part  of 
the  Queens  conduit,  a  portion  of  the  city  pipe 
lines  of  Catskill  aqueduct,  in  the  City  Aque- 
duct Department  and  extending  from  near 
the  junction  of  Willoughby  Ave.  and  Broad- 
way, in  the  Borough  of  Brooklyn,  in  a  gen- 
erally easterly  direction  along  Willoughby  and 
Evergreen  Aves.,  Troutman  St..  Flushing  Ave., 
Grand  St.  and  Fisk  Ave.,  to  Thompson  Ave., 
Borough  Queens. 

•J»Bids  will  be  received  until  8  p.  m.,  Sept. 
18,  by  M  W.  Simson.  City  Clerk,  Tona- 
wanda,  N.  Y..  for  the  construction  of  a  water 
main  in  Stark  St. 

The  Trustees  of  the  village  of  Fort  Ann, 
N.  Y.,  have  employed  Civil  Engineer  Maj. 
James  McCarty  to  make  a  survey  for  the 
system  of  water  works  to  be  owned  by  that 
municipality. 

North  Carolina. 

•J«Bids  will  be  received  until  Sept.  15,  by 
City  Council,  Rutherfordton,  N.  C,  for  the 
construction  of  water  works  system  of  120.000 
gals,  capacity  and  an  electric  light  plant.  B. 
P.  Rucker,  Charlotte,  N.  C,  is  Engineer. 
North  Dakota. 

®The  contract  for  the  extension  of  water 
mains  in  the  northern  part  of  Minot,  N.  Dak., 
has  been  awarded  to  G.  E.  Kemper  of  that 
city. 

®James  Kennedy  of  Fargo,  N.  Dak.,  has 
been  awarded  the  contract  by  that  city  for 
the  construction  of  an  electric  light  plant  and 
pumping  station  for  $46,500.  E.  R.  Orchard 
is  City  Auditor.  Bids  were  opened  Sept.  5. 
Ohio. 

•{■'Bids  will  be  received'  until  Sept.  18,  by 
Director  of  Public  Safety,  Urbana,  O.,  for 
the  furnishing  and  installation  of  new  pump- 
ing machinery  for  the  city  water  works.  The 
cost  of  the  improvement  is  estimated  at  about 
$18,000. 

®The  American  Steel  &  Wire  Co.,  Chicago, 
111.,  has  been  awarded  the  contract  by  the  De- 
partment of  Public  Service  of  Cincinnati,  O., 
for  supplying  sulnhatc  of  iron  for  $23,936,  and 
the  American  Stone  &  Lime  Co.,  of  Tyrone, 
Pa.,  secured  tbe  contract  for  supplying  lime 
for  $6,930.  Bids  were  opened  Julv  3. 
'  ®M.  F.  Quill.  Commc.cial  Tribune  BIdg., 
Cincinnati.  O.,  lias  been  awarded  the  contract 
by  tlx  Department  of  Public  Service  of  that 
city  for  the  laving  of  water  pipe  in  Edwards 
Road,  Grandin  road,  etc.,  for  $12,244.  Bids 
were  opened  Aug.  4. 

•'I'a.c  K  Kcis.  11307  Clifton  Blvd.,  Cleve- 
land. O  .  have  lubtnitted  the  lowest  bid  to  the 

village  "f  Lakewood,  0.,  for  the  paving  of 

Beach  and  llird  Sts.,  and  for  the  installa- 
tion of  a  water  main  in  Athens  Ave.,  and 

Franklin  Ave.,  cast  of  Coutant,  W.  II.  Evcrs, 

Tin-  \r<ad<-.  Cleveland,  is  Kngineer.  Bids 

were  opened  Sept,  6. 


Oklahoma. 

•J»Bids  will  be  received  until  10  a.  m.,  Sept. 
19,  by  Charles  Wheeler,  Jr.,  City  Clerk,  Mus- 
kogee, Okla.,  for  the  construction  of  a  water 
intake  and  inlet  tower.  The  water  works 
intake  is  54  ins.  in  diameter,  2,600  ft.  long; 
to  be  laid  across  the  Arkansas  River  and  up 
the  bed  of  the  Grand  River.  The  intake 
towel  is  a  concrete  structure  built  at  the  up- 
per end  of  the  intake.  Bids  are  invited  for 
the  construction,  at  a  comparatively  shallow 
depth,  in  open  trench.  Alternate  bids  are  in- 
vited for  the  construction  in  rock  tunnel  at 
a  greater  depth,  tunnel  to  be  lined  either  with 
brick  or  concrete.  Proposals  for  this  con- 
tract shall  be  accompanied  by  a  certified  check 
for  $5,000,  made  payable  to  the  city  of  Mus- 
kogee, Okla.,  without  conditions.  Plans  and 
specifications  can  be  seen  and  secured  at  the 
office  of  the  City  Engineer,  T.  P.  Clonts,  Mus- 
kogee, Okla..  or  at  the  office  of  the  Consult- 
ing Engineer,  Alexander  Potter,  114  Liberty 
St.,  New  York  City,  upon  payment  of  $3.00. 

Bonds  to  the  amount  of  $12,500  have  been 
voted  by  the  citizens  of  Bokchito,  Okla.,  for 
the  purpose  of  constructing  a  waterworks,  in- 
cluding a  pumping  house  and  steel  tower. 
The  plant  is  to  have  a  50,000-gal.  dailv  capac- 
ity. 

The  citizens  of  Norman,  Okla.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $12,500 
for  the  purpose  of  extending  the  water  mains. 

Oregon. 

The  citizens  of  Willamina,  Ore.,  have  voted 
the  issuance  of  bonds  for  the  installation  of 
a  waterworks.  The  contract  for  this  work  is 
held  by  the  Jacobson-Bade  Co. 

Pennsylvania. 

The  State  Water  Supply  Commission  of 
Pennsylvania.  Harrisburg,  has  approved  the 
application  for  a  charter  for  the  Evitts  Creek 
Water  Co.,  for  the  supply  of  water  to  the 
public  in  the  township  of  Cumberland  Valley, 
Bedford  County.  The  company  will  also  fur- 
nish water  to  the  city  of  Cumberland,  Mil. 

The  Lenni  Heights  Water  Co.,  of  Middle- 
town  township,  Delaware  County,  Pa.,  has 
been  incorporated  with  a  capital  stock  of 
$5,000. 

South  Dakota. 

The  city  of  Vermillion,  S.  Dak.,  has  sold 
bonds  in  the  sum  of  $32,500  recently  voted  for 
the  purchase  and  improvement  of  the  city's 
waterworks  system.  The  city  has  purchased 
lots  upon  which  a  water  tank  will  be  con- 
structed. Two  entirely  separate  units  of 
power  and  pumping  apparatus  will  be  installed 
and  a  new  station  probably  erected. 

The  voters  of  Grouse  Creek  Township,  ac- 
cording to  advices  from  Presho,  S.  Dak.,  have 
voted  in  favor  of  the  township  being  honded 
in  accordance  with  a  state  law  for  the  drill- 
ing of  nine  large  artesian  wells,  which  will 
belong  to  the  township  and  be  for  the  benefit 
of  all  the  farmers  and  stock  raisers. 

The  Town  Board  of  Mcintosh,  S.  Dak., 
has  called  a  special  meeting  for  the  purpose 
of  issuing  bonds  to  complete  the  waterworks 
system  for  the  town. 

Plans  are  being  prepared  by  Civil  Engineer 
V.  F.  Plaustiehl  of  Mobridge.  S.  Dak.,  for  the 
construction  of  a  water  tank  and  tower.  The 
estimated  cost  is  $7,000. 

Tennessee. 

®R.  B.  Oliver  of  Maryville,  Tenn.,  has  been 
awarded  the  contract  by  the  City  Water  Com- 
mission of  Cleveland,  Tenn.,  for  the  construc- 
tion of  a  150xl90-ft.  reinforced  concrete  reser- 
voir for  $ti,15n.    l'.ids  were  opened  Sept.  1. 

The  Board  of  City  Commissioners  of  Mem- 
phis, Trim.,  has  passed  two  ordinances,  one 

to  issue  $25",  i  in   waterworks  bonds,  and 

the   other    to    improve   Calhoun    Ave.  from 

Main  St.  to  Rayburn  Blvd. 
The  citizens  of  Dayton,  Tenn.,  have  voted 

the  issuance  of  bonds  in  the  sum  of  $25,  

for  the  installation  of  a  waterworks.  The 
romni'ssioncrs  under  the  bond  act  are  Euclid 

Waterhouse,  John  A.  Denton  and  W.  A. 
\u't 


Texas. 

The  city  of  Hearne,  Tex.,  has  made  a  con- 
tract with  the  O'Neil  Engineering  Co.  of  Dal- 
las, Tex.,  to  sell  the  waterworks  bonds  and 
to  install  the  waterworks  system  in  that  city. 
P.  L.  Brady  is  Mayor. 

A  party  has  been  conferring  with  Mayor 
Ben  Strum  of  Cameron,  Tex.,  with  a  view  of 
installing  a  new  water  system  for  that  city. 

The  City  Commission  of  Fort  Worth,  Tex., 
has  ordered  the  filing  of  two  condemnation 
suits  to  procure  land  at  the  site  of  the  new 
reservoir  on  the  West  Fork.  The  entire  site 
contains  2,500  acres. 

The  election,  which  was  to  have  been  held 
on  Sept.  1  in  the  city  of  Cameron,  Tex.,  to 
determine  whether  Justice  precinct  No.  1 
would  issue  road  bonds  to  the  amount  of 
$100,000,  was  called  off. 

A  movement  is  on  foot  in  the  town  of 
Shepherd,  Tex.,  looking  toward  the  installa- 
tion of  a  waterworks  system,  telephone  sys- 
tem and  electric  lights. 

Utah. 

Bonds  in  the  sum  of  $10,800  are  to  be  voted 
in  Santaquin,  Utah,  to  help  pay  for  the  in- 
stallation of  a  waterworks  system.  The  pro- 
posed system  will  cost  approximately  $20,000. 
William  McLeod  is  President  of  the  Town 
Board. 

Virginia. 

The  City  Council  of  Williamsburg,  Ya.,  is 
considering  proposals  from  representatives  of 
Norfolk  firms  to  put  in  a  water  and  sewer- 
age system. 

Washington. 

Citizens  of  Chehalis  at  a  recent  meeting  put 
under  way  a  plan  to  build  a  joint  gravity 
water  system  to  supply  the  cities  of  Chehalis 
and  Centralia  with  water  direct  from  the 
headwaters  of  the  Newaukum  River  north 
fork.  Tentative  plans  to  build  a  joint  pipe 
line  and  share  the  expense  of  same,  right-of- 
way,  etc.,  were  agreed  on.  J.  E.  Lease  of 
Centralia  and  G.  R.  Sibley  of  Chehalis  are 
interested. 

City  Engineer  R.  H.  Thompson  of  Seattle, 
Wash.,  is  making  a  study  of  the  waterworks 
situation  in  the  city  of  Ellensburg.  Wash., 
with  a  view  to  bettering  conditions.  Munici- 
pal ownership  is  proposed. 

City  Engineer  Albert  E.  Keller  of  Marcus, 
Wash.,  is  making  surveys  for  the  installation 
of  a  waterworks  and  a  sewerage  system. 

Wisconsin. 

•$»Bids  will  be  received  until  noon,  Sept.  28, 
by  E.  W.  Clark.  President,  Board  of  Trustees, 
Fond  du  Lac,  Wis.,  for  the  drilling  of  a  water 
producing  artesian  fountain  on  the  county 
asylum  grounds. 

City  Engineer  J.  A.  Mesiroff  of  Milwaukee, 
Wis.,  is  advocating  the  building  of  the  new 
intake  pipe,  to  cost  $850,000,  capable  of  taking 
care  of  the  city's  water  supply  for  the  next 
50  years.  The  engineer  has  asked  the  Com- 
mon Council  for  an  appropriation  of  $6,000 
to  defray  the  cost  of  the  necessary  survey 
and  test  borings  along  the  line  of  the  pro- 
posed intake. 

Canada. 

•{•Bids  will  be  received  until  noon.  Sept.  25, 
by  G.  M.  Phillips.  Secy.-Treas..  Scott.  Sask.. 
for  supply  and  delivery  of  the  following  ma- 
terials: Tender  A. — Supply  and  Delivery  of: 
Generator  and  exciter  and  switchboard;  trans- 
formers and  meters;  series  tungsten  street 
lighting  system;  pumping  machinery.  Tender 
P..— Supply  and  Delivery  of:  Two  pneumatic 
storage  tanks.  Tender  C. — Supply  and  De- 
livery of:  Approximately  2,200  ft.  of  8-in. 
steel  wire  pipe;  approximately  7,000  ft.  of  6-in. 
steel  water  pipe;  approximately  5.4<>0  ft,  of 
4-in.  steel  water  pipe;  approximately  15  hy- 
drants and  22  valves.  Tender  D — Trenching 
and  laying  steel  water  pipe,  setting  hydrants, 
valves,  etc  .  and  back  fitting.  fender  E. — 
Erection  of  a  power  house  and  construction  of 
a  reservoir.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  consulting  Engineers, 
Mr  \tthur  ft  Murphy,  Bottomly  Block,  S  is 

katoon, 


•I«  indicates  work  now  open  for  bids.    •  indicates  a  contract  let  recently. 
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Alabama.  ( 

The  citizens  of  Montgomery.  Ala.,  have 
voted  against  the  issuance  of  bonds  in  the 
sum  of  $325,000  for  the  construction  of  sani- 
tary sewerage  and  the  building  of  parks  and 
playgrounds. 

Arkansas. 

©Hamilton  Bros.  Construction  Co.,  of  Tay- 
ler,  Tex.,  has  been  awarded  the  contract  by 
the  city  of  Prescott,  Ark.,  for  the  construction 
of  a  sewer  system,  including  about  nine  miles 
of  sewer,  00  manholes,  "28  flush  tanks  and 
treating  plant.    Bids  were  opened  Sept.  6. 

Petitions  have  been  circulated  among  the 
real  estate  owners  of  Clarksville,  Ark.,  for 
the  installation  of  light,  water  and  sewer  sys- 
I  terns.    Bonds  in  the  sum  of  $60.00n  will  be 
'  marketed   and  construction  work  will  begin 
immediately  thereafter. 

Action  is  being  taken  by  the  City  Council 
of  Harrison,  Ark.,  to  put  all  of  the  city  into 
an  improvement  district  for  a  complete  sewer- 
age system. 

California. 

Consulting  Engineers,  Olmstead  &  Gillelen, 
604-5  Wright  &  Callender  Bldg.,  Los  Angeles, 
Cal.,  have  completed  plans  for  a  $20,000  munic- 
ipal sewer  system  to  be  installed  by  the  city 
of  Lemoore,  Kings  County,  Cal. 

A  petition  has  been  circulated  in  Williams, 
Colusa  County,  Cal.,  to  obtain  25  signatures 
asking  the  Board  of  Supervisors.  Colusa,  to 
organize  a  sanitary  district  in  the  territory 
of  which  Williams  will  be  the  principal  part. 
It  is  proposed  to  bond  the  district  for  money 
to  construct  sewers. 

The  Ninth  Ward  Improvement  Association 
has  appeared  before  the  City  Council  of  Los 
Angeles.  Cal.,  to  advocate  an  appropriation  of 
$11,000  for  a  storm  drain  sewer  under  Hollen- 
beck  Park  lake.  The  proposed  sewer  has  the 
approval  of  the  Park  Commission  'and  other 
boards. 

The  Board  of  Supervisors  of  San  Francisco, 
Cal.,  has  authorized  the  expenditure  of  $240,- 
000  for  sewer  and  street  work. 

District  of  Columbia. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
23,  by  W.  M.  Smith,  Acting  Secretary,  Bureau 
of  Yards  &  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  a  garbage  crematory  for  the 
naval  torpedo  station,  Newport,  R.  I. 

Idaho. 

•{•Bids  will  be  received  until  noon,  Oct.  20, 
by  Sewer  Committee.  Payette,  Idaho,  at  the 
office  of  M.  O.  Luther,  City  Clerk,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  Sewer  District  No.  2,  including  16,700 
lin.  ft.  of  0  to  15-in.  vitrified  sewer  pipe  with 
necessary  manholes,  lampholes,  flush  tanks,  etc. 
Plans  and  specifications  may  be  had  by  ad- 
dressing the  city  clerk  or  C.  P.  Lattig,  Sewer 
En  gineer.  Payette,  Idaho.  Official  advertise- 
ment will  be  found  elsewhere  is  this  issue. 

Illinois. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
18,  by  Board  of  Local  Improvements,  W.  S. 
Welch,  Clerk,  Joliet,  111.,  for  the  construction 
of  a  sewer  in  Bluff  St. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
13,  by  Board  o"f  Local  Improvements,  Gales- 
burg,  111.,  for  the  construction  of  729  lin.  ft. 
of  vit.  tile  pipe  sewer,  including  1  lamphole. 
George  Sanderson  is  chairman  of  the  Board. 

®The  Board  of  Local  Improvements  of 
Bloomington.  111.,  has  approved  the  ordinance 
for  the  extension  of  the  Orchard  Lane  sewer. 
The  estimated  cost  of  this  improvement  is 
$4,663. 

Following  are  the  low  bids  received  Sept.  6 
by  the  Board  of  Local  Improvements,  Chi- 
cago, 111..  E.  J.  Glackin,  Sec'v.  for  construct- 
ing sewers : 
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Contractors — No.  1  Louis  Scully,  (2)  Christ 
Malone,  (3)  De  Vito  Passarelli  &  Tirtelli,  518  W. 
Taylor  St.,  (4)  Achilli  Scully.  556  Ewing  St.,  (5) 
Angelo  Santucci.  (6)  Notordonato  &  Savaiano, 
732  Ewing  St.,  (7),  (9)  Notordonato  &  Savaiano. 
(8),  (13)  Jno.  W.  Brunt.  2447  E.  74th  St..  (10) 
Angelo  Santucci.  (11).  (21)  De  Vito  Passarelli  & 
Tirtelli,  (12),  (18),  (22)  Carmini  Roberts.  565  W. 
Tavlor  St..  (14),  (15),  (16)  Michael  Pontorelli. 
4S17  W.  Dakin  st..  (17)  Louis  Scully  (19)  United 
Construction  Co.,  3452  S.  Halsted  St.,  (20)  Amer- 
ican Engineering  &  Construction  Co..  Chicago 
Opera  House  Bldg.  The  contracts  have  not  been 
awarded. 

Mayor  John  Geiss,  of  Batavia,  111.,  has 
called  a  meeting  of  the  Board  of  Local  Im- 
provements to  discuss  the  proposition  of  a 
complete  sewer  system  for  East  Batavia. 

Indiana. 

•{•Bids  will  be  received  until  lo  a.  m.,  Sept. 
18,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  construction  of  local 
sewers  in  Hovey  St.,  from  13th  St.  to  34th  St., 
and  in  Arsenal  Ave.,  from  30th  St.  to  34th  St. 

®Lee  &  Everroad  of  Columbus,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
City  Trustees,  Galveston,  Ind.,  for  the  con- 
struction of  two  sanitary  district  sewers, 
known  as  the  East  and  West  District  sewers, 
for  $2,900  and  $2,757  respectively.  Bids  were 
opened  Sept.  6. 

The  town  board  of  Jasper,  Ind.,  has  adopted 
resolutions  providing  for  a  sanitary  sewer  sys- 
tem for  the  town.  Objections  will  be  heard 
Sept.  19. 


Iowa. 

•{•Bids  will  be  received  until  8  p.  m..  Sept. 
14,  by  Otto  P.  Geiger,  City  Recorder,  Dubuque. 
Ia.,  for  the  construction  of  an  8-in.  tile  pipe 
sanitary  sewer  in  Mt.  Pleasant  Ave.,  from 
Juliet  Ave.  to  the  north  end  of  Mt.  Pleasant 
Ave.,  with  the  lowest  level  at  Vernon  St., 
thence  easterly  in  Vernon  St.  to  North  Glen 
Oak  Ave.,  thence  northerly  in  Glen  Oak  Ave. 
and  through  Mineral  Lot  176  and  part  of  Min- 
eral Lot  183  and  the  unnamed  strip  lying  east 
of  Mineral  Lot  183  to  Rosedale  Ave.,  thence 
a  10-in.  tile  pipe  sewer  northerly  in  Rosedale 
Ave.  to  West  Locust  St.,  thence  easterly  in 
West  Locust  St.  to  present  manhole  at  inter- 
section of  Union  Ave,  in  accordance  with  the 
plans  and  specifications  prepared  by  the  City 
Engineer  and  now  on  file  in  the  office  of  the 
City  Recorder.  It  is  estimated  by  the  City 
Engineer  that  it  will  require :  8,780  lin.  ft. 
of  8-in.  tile  pipe;  2,802  lin.  ft.  of  10-in.  tile 
pipe;  29  manholes. 

•{•Bids  will  be  received  until  noon.  Sept.  14, 
by  J.  O.  Elwing,  City  Clerk.  West  Union,  la., 
for  the  construction  of  7,485  ft.  of  sewers  in- 
cluding septic  tanks  and  flush  tanks. 

•{•Bids  will  be  received  until  1 :30  p.  m., 
Sept.  25,  by  W.  L.  Long,  City  Clerk,  Fair- 
field, la.,  for  the  construction  of  a  sanitary 
sewer  system  for  the  city.  Plans  and  specifi- 
cations may  be  seen  at  the  office  of  Hall  & 
Adams.  Centerville,  Ta..  Engineers.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

•{•Bids  will  be  received  until  5  p.  m..  Sept. 
19.  by  F.  A.  Lee,  City  Clerk,  Waverly,  la.,  for 
the  construction  of  an  8-in.  sewer. 

®D.  C.  Armstrong  has  been  awarded  the 
contract  by  the  City  Council  of  Sioux  City, 
la.,  for  the  construction  of  a  sanitary  sewer 
system  for  $.40  oer  lin.  ft.  The  work  in- 
cludes 3,525  ft.  of  8-in.  sewer  pipe  and  12 
brick  manholes  at  $37  each.  Bids  were  opened 
Sept.  2. 

®Cady  &  Savonell,  1213  24th  St.,  Sioux  City, 
la.,  have  been  awarded  the  contract  by  that 
city  for  the  construction  of  a  sanitary  sewer 
system.  The  work  includes  288  ft.  of  8-in. 
sew-er  at  $.50  per  lin.  ft.:  261  ft.  of  8-in.  sewer 
at  $.50  per  lin.  ft.:  145  ft.  of  8-in.  sewer  at 
$.50  per  lin.  ft.,  and  three  brick  manholes  at 
$38  each.    Bids  were  opened  Sept.  2. 

®The  city  of  Wapello,  la.,  has  awarded  the 
contract  for  constructing  vitrified  pipe  sewer 
to  W.  A.  Edgar,  1325  L  St.,  West,  Cedar 
Rapids,  la.,  for  $1.70  per  ft.  The  work  in- 
cludes 4,505  ft.,  11  manholes  and  21  catch- 
basins. 

®The  City  Council  of  Oelwein.  Ia.*,  has  let 
the  contract  for  the  extension  to  the  sewer 
svstem  to  R.  C.  de  La  Hunt  Co.,  of  Cedar 
Rapids,  Ia.,  for  $0.60  per  lin.  ft.,  $30  per 
manhole,  $80  for  each  manhole  with  flush 
tank. 

®The  George  M.  King  Co.,  has  been 
awarded  a  contract  by  the  Linden  Heights  Co.. 
Des  Moines,  Ia.,  for  the  construction  of 
a  complete  sewer  system  in  Linden  Heights. 
The  Christie  Construction  Co.  secured  a  con- 
tract from  the  same  people  for  the  construc- 
tion of  two  miles  of  concrete  pavement.  Sid- 
ney A.  Foster  is  president  and  Paul  M.  Beer 
is  engineer  of  the  Linden  Heights  Co. 

Consulting  Engineer  Frederick  Bass,  of 
Minneapolis,  Minn.,  has  gone  over  the  plans' 
with  the  City  Council  of  Mason  City,  Ia.,  for 
the  new  septic  sewer  disposal  system. 

A  petition  is  being  circulated  among  prop- 
erty owners  along  Ohio,  Cedar  and  Webster 
Sts.,  Webster,  Ia.,  for  the  establishing  of  a 
sanitary  sewer  district. 

Kansas. 

®John  Striffler  of  Wichita.  Kan.,  has  been 
awarded  the  contract  by  that  city  for  the 
construction  of  main  for  Sanitary  Sewer  No. 
20,  the  work  including  9.750  Hn.  ft.  of  48-in.. 
14,300  lin.  ft.  of  45-in..  11.675  ft.  of  42-in..  and 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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2,635  lira.  ft.  of  39-in.  double  ring  brick  or 
concrete  sewer.  The  contract  price  is  $173,475. 
Bids  were  opened  Sept.  5. 

City  Attorney  Walter  Jones,  of  Hutchinson, 
Kan.,   has  prepared   an   ordinance  providing 
for  six  new  sewer  laterals,  as  follows:  Corner 
of  Third  and  Severance,  and  running  north  on 
Severance  St.  for  720  ft.;  Severance  St.,  and 
running  along  alley  between  Fourth  and  Fifth 
to  Baker  St. ;  13th  Ave.,  and  running  north  in 
alley  between  Main  and  Washington  to  17th 
Ave. ;  at  end  of  sewer  175  ft.,  east  of  Jefferson 
St.,  between  Sixth  and  Seventh  and  running 
west  to  Madison  St. ;  at  alley  between  Main 
and  Washington  and   running  west  in  alley 
between  Avenues  C  and  D  to  Adams  St.; 
at  alley  between  Main  and  Walnut  and  run- 
ning east  in  alley  between  Avenues  A  and  B 
to  corner  of  Walnut,  and  then  southeast  to 
Avenue  B.    G.  L.  McLane  is  City  Engineer. 
Kentucky. 
®The  contract  for  the  building  of  the  Alta 
Ave.  sewer,  which  will  extend  through  Chero- 
kee Park  to  Spring  St.,  where  it  will  join 
with  the  sewer  flowing  into  Beargrass  Creek, 
has  been  awarded  by  the  Sewer  Commission 
of  Louisville,  Kv..  to  Henry  Bickel  Co  for 
$20,000. 

The  Board  of  Public  Works,  of  Louisville 
Ky.,  has  asked  the  General  Council  for  suffi- 
cient money  to  provide  a  sewerage  svstem  for 
South  Louisville.  It  is  the  purpose  of  the 
board  to  construct  a  54-in.  concrete  sewer  in 
M  St.,  from  Seventh  St.  to  Fourth  St.,  con- 
necting with  a  30-in.  pipe  sewer  extending 
in  M  St.,  from  Fourth  St.  to  Third.  At  Sev- 
enth St.  the  sewer  will  empty  into  the  Sewer 
Commission  sewer.  Laterals  will  drain  the 
entire  territory  between  Central  Ave.  and  the 
L.  &  N.  crossing  in  Fourth  St.  The  estimated 
cost  of  the  proposed  work  is  $40,000,  $25,000 
for  the  main  sewer  and  $15,000  for  the  lat- 
erals. M.  W.  Neal  is  vice  chairman  of  the 
board. 

Louisiana. 
•i-Bids  will  be  received  until  2  p.  m.,  Sept. 
18.  instead  of  Sept.  11,  as  previously  adver- 
tised, by  Commission  of  the  First  District, 
Lake  Charles,  La.,  for  the  system  of  sewers.' 
The  work  includes  27  miles  of  pipe  sewers, 
with  4  reinforced  concrete  tanks,  pumping  sta- 
tion. 2  centrifugal  pumps,  2  motors  or  gaso- 
line engines,  cast  iron  pipe  and  the  usual  ac- 
cessory construction.  Walter  G.  Kirkpatrick. 
Jackson,  Miss.,  is  engineer. 

Maryland. 

Following  bids  were  received  by  the  Board 
of  Awards  of  Baltimore.  Md.,  on  Aug.  10, 
for  Sanitary  Contract  No.  68,  Nozzles  for 
sprinkling  filters  at  the  Sewage  Disposal 
Works  :  Merritt  &  Co..  Camden,  N.  J.,  $2  900  • 
Pacific  Flush  Tank  Co.,  New  York  City 
$5,700.  ' 

Massachusetts. 

®The  Department  of  Public  Works,  of 
Boston,  Mass.,  has  awarded  the  contract  for 
the  construction  of  pipe  sewers  and  drains 
in  Burhngame  way,  from  Montclair  Ave  260 
ft.  southwesterly,  to  Raffale  Cartullo,  for  $600. 

Following  bids  were  received  by  the  City 
of  Bedford,  Mass.,  William  F.  Williams,  City 
Engineer,  on  Sept.  6,  for  the  laying  of  the 
60-in.  cast  iron  pipe  outfall  in  Buzzards  Bay, 
Mass.,  of  the  intercepting  sewer  svstem,  (1) 
standing  for  bid  on  work  with  distributor  and 
(2)  per  alternate  bid  :  T.  A.  Scott  Co.,  Inc., 
New  London,  Conn.,  ( 1 )  $1  19,085  ;  ( ■> )  $102,- 
446;  Merritt  &  Chapman  Derrick  &•  Wrecking 
•  ...  Ww  York,  \  V..  Mi  $125,735 ;  (2)  $98,- 
*'K"  :  Hiram  Phillips,  Quincy,  Mass.,  (1)  $108- 
'•18;  (■_')  $9K,07<l;  Patrick  McGoyern,  I'.oston 
Mass.  (1)  $103,332;  (2)  $9H,02I;  William  II. 
Flaherty,  New  York,  N.  Y.,  (1)  $79K|7-  (2) 
$69,542. 

Michigan. 

•f*l''ids  will  received  until  Sept.  15,  by 
City  Clerk.  South  Haven,  Midi,  fm  the  con- 
struction of  1,150  ft.  of  H-in.  sewer. 

®The  f'ily  Council  of  Joncsvillc,  Mich  ,  has 

awarded  tin-  contract  for  the  construction  of 

ili'   main  trunk  sewer  for  the  system  planned 


for  that  city  to  Louis  Jagnaw,  of  Lansing, 
Mich.,  for  $1,118.  The  sewer  will  run  1,560  ft. 
from  the  school  house  down  Chicago  St.,  to 
the  river. 

Minnesota. 

The  Board  of  Public  Works,  of  St.  Paul, 
Minn.,  has  decided  to  advertise  for  bids  on 
the  new  Snelling  Ave.  sewer  system  for  the 
Midway  district.  It  will  be  about  three  miles 
long,  including  laterals,  and  will  be  completed 
during  the  winter.  The  cost  estimate  is  $38,- 
000. 

Mississippi. 

®W.  S.  Babo,  General  City  Superintendent, 
Clarksdale,  Miss.,  on  Sept.  5,  received  bids 
for  furnishing  materials  and  construction  of 
sewers  and  water  works,  and  awarded  the  con- 
tracts as  follows:  Isaac  C.  Mishler,  514  Mc- 
Callic,  .  Chattanooga,  Tenn.,  water  distributing 
extension  and  two  sewer  systems,  $27,500;  U. 
S.  Cast  Iron  Pipe  Co.,  Chattanooga,  Tenn , 
furnishing  pipe,  $21,000;  Allen  Engineering 
Co.,  Memphis,  Tenn.,  pump,  $1,432,  and  air 
compressor,  $1,280.  The  work  includes  nine 
miles  of  4  to  8-in.  water  mains  22,000  ft  of  8 
to  10-in.  sanitary  sewers,  2,650  ft.  of  18  to  30- 
m.  storm  sewers,  steam  pump,  air  compressor 
and  boiler  feed  pump. 

Missouri. 

•J-Bids  will  be  received  until  2  p.  m.,  Sept. 
18,  by  City  Clerk,  Montgomery,  Mo.,  for  the 
construction  of  sanitary  sewers,  consisting  of 
the  following  approximate  quantities:  5,500 
ft.  of  8-in.  vitrified  clay  pipe  sewer;  2  flush 
tanks;  2  septic  tanks;  12  manholes;  2  drop 
manholes;  2  lamp  holes.  Certified  check  5 
per  cent  of  bid.  Bond  to  be  for  full  amount 
of  contract.  Plans  and  specifications  are  on 
file  and  can  be  examined  at  the  office  of  the 
city  clerk  at  Montgomery  City,  Mo.,  and  at 
the  office  of  the  engineers,  Fuller-Coult  Co, 
Chemical  Bldg.,  St.  Louis,  Mo. 

®The  plans  for  the  construction  of  O.  K. 
creek  sewer,  to  be  paid  for  by  the  Kansas 
City  Terminal  Railway  Co.,  Kansas  City.  Mo., 
have  been  approved  by  the  Board  of  Public 
Works  of  that  city.  The  contract  for  this 
sewer  has  been  awarded  to  Bernard  Corrigan, 
as  recently  noted  in  these  columns. 

®The  Board  of  Public  Works,  of  Kansas 
City,  Mo,  has  awarded  the  contract  for  the 
construction  of  a  sanitary  sewer  in  the  vicin- 
ity of  50th  and  Main  Sts.,  to  drain  the  Coun- 
try Club  district  and  territory  adjacent  to 
Brush  creek,  to  M.  J.  Walsh,  for  $7,574. 

©Goodwin  &  Ryan,  of  Springfield,  111  ,  have 
been  awarded*  the  contract  by  the  citv  of  Shel- 
bina.  Mo.,  for  the  construction  of"  the  pub- 
lic sewers  and  septic  tanks  complete  for  $6,200. 

The  city  of  Doniphan,  Mo.,  has  emploved 
Frank  L.  Wilcox,  Chemical  Bldg.,  St.  Louis, 
Mo.,  to  draw  plans  for  a  system  of  sanitary 
sewers. 

Montana. 

®F.  E.  Evans  has  been  awarded  the  contract 
by  the  city  of  Great  Falls,  Mont.,  for  the 
construction  of  a  lateral  sewer  in  Seventh 
alley  north  from  18th  to  23d  Sts.,  for  $3,415. 
New  Jersey. 

•{•Bids  will  be  received  until  4  p.  m.,  Sept. 
27,  by  Mayor  and  Council,  Hoboken.  N.  J., 
for  the  removal  of  ashes,  garbage,  rubbish, 
street  sweepings,  etc.,  for  the  term  of  one, 
three  and  five  years.  J.  H.  Londrigan  is 
city  clerk. 

According  to  advices  from  Dover.  N.  J.,  an 


New  York. 

•J»Bids  will  be  received  until  noon.  Sept  2< 
(extension  of  time)  by  A.  H.  Cole,  Villag 
Clerk,  Franklmville,  N.  Y.,.  for  the  sevverag: 
system  at  that  place. 

®The  Board  of  Contract  &  Supply  of  Bing 
hamton,  N.  Y.,  has  awarded  the  contract  fo 
the  construction  of  a  storm  water  sewer  ii 
the  First  ward  to  David  Tumpusky,  for  $8,463 
and  the  contract  for  the  construction  of 
sewer  on  Oak  St.  to  George  Serifina  fo 
$1,054. 

The  Board  of  Public  Works,  of  Elmira 
N.  Y.,  has  awarded  the  contract  for  the  con. 
struction  of  a  sewer  on  Judson  St.,  betw  eei 
East  Market  and  John  Sts.,  to  Connors  & 
Gallavan,  and  the  contract  for  the  constructor 
of  the  Fulton  St.  sewer  between  Hudson  anc 
Partridge  to  John  C.  Costello. 

City  Engineer  William  F.  Cogley,  of  Utica, 
N.  Y.,  has  submitted  the  specifications  for  the 
contract  for  the  removal  of  garbage  and 
ashes  to  the  Board  of  Contract  &  Supply. 

The  streets  and  sewers  committee  of  the 
Common  Council  of  Rochester,  N.  Y..  re^ 
cently  discussed  the  proposed  ordinances  for 
sewers  in  Frank  St.,  and  Parkway.  It  is! 
proposed  to  deepen  part  of  the  Parkway  sewen 
to  accommodate  the  outflow  from  the  pro- 
posed sewer  in  Frank  St. 

North  Carolina. 

The  city  of  Red  Springs,  N.  C.  will  seltl 
bonds  in  the  sum  of  $35,000,  Sept.  21,  for  the 
construction  of  waterworks  and  sewers. 
North  Dakota. 

^•Rids  will  be  received  until  8  p.  m.,  Sept..! 
16,  John  King,  City  Auditor.  Ellendale,  N. 
Dak.,  for  the  construction  of  a  sewer  on  4th 
St. 

Ohio. 

®The  city  of  Findlay,  O.,  has  awarded  the 
contract  for  the  laying  of  the  East  Findlav 
sewer  and  the  construction  of  the  Logan  Ave. 
macadam,  to  Fred  Kleinman  and  the  Hancock- 
Stone  Co.,  for  $11,151  and  $1,398  respectively.. 
The  sewer  will  be   15,013   ft.  in   length,  or 
nearly  three  miles.    It  will  form  an  extensive 
and  complete  sanitary  drainage  for  all  parts 
of  the  southeastern  portion  of  the  city.    It  will' 
be  built  in  eight  sections.  2,935  ft.,  2,000  ft 
1,500  ft..  1,300  ft.,  1,005  ft,  2,375  ft,  1,529  ft 
and  2,378  ft. 

The  Board  of  elections  has  been  notified  by 
the  village  clerk  of  Reading,  O.,  that  a  refer- 
endum election  on  the  proposition  to  issue- 
bonds  in  the  sum  of  $20,000  for  the  construc- 
tion of  a  sanitary  sewer  system  in  the  village 
would  be  held  in  the  village  in  connection  w  ith 
the  regular  election  Nov.  7. 

T.  G.  Chapman,  of  Lorain,  O..  submitted  the 
lowest  bid,  $1,836,  to  the  Department  of  Pub- 
lic Se  rvicc,  Lorain,  for  the  construction  of 
a  lateral  sewer  in  the  alley  between  East 
33d  St.  and  East  34th  St.,  from  Pearl  Ave.  to 
Seneca  Ave. 

City  Engineer  F.  S.  Shipley,  of  Cincinnati. 
O..  is  planning  a  comprehensive  sewcrasie 
system  along  Eastern  Ave.,  from  the  Rock- 
wood  crossing  east.  The  system  will  take 
care  of  all  the  ravines  now  "draining  toward 
Eastern  Ave.    The  estimate  cost  is  $150,000. 

Following  bids  were  received  by  the  De- 
partment of  Public  Service  of  Bucyrus,  O.. 
for  the  construction  of  the  south  end  sewer ; 
(1)  standing  for  brick.  (21  for  monolithic 
concrete.  (3)  for  concrete  pipe,  (4)  for  Par- 
meley  block,  and  (5)  for  vitrified  brick: 


Smith  K-  Penny,  Lorain  

W.  W.  Ke  lly,  Cleveland  

Thomas  l«\  Hurley,  .Marlon  

I  hi.1  Ion  &  I  lendeison,  Li>Kan  

I..   I',   lialtefeld,  Hneyrns  

<  iherlandei  a  Oherlander.  Hneyrus.., 
I  Make  &  Sons,  Marlon  


(1) 
|41,90G 


50,669 
85,606 
89,128 


agreement  has  hem  reached  between  Jersey 
City,  Dover,  Wharton,  Kockaway  and  Boon- 
ton,  for  the  construction  of  a  trunk  sewer  and 
disposal  plant,  in  order  to  safeguard  the 
water  supply  of  tin-  first  named  city.  The 
tewer  is  estimated  to  cost  $20(!,(M)0,  and  the 
disposal  plant  $64,000, 


(2) 

(3) 

(4> 

(5) 

$41,598 

$30,307 

$32,867 

881,618 

43.02S 

39,234 

35.238 

:i(U.7i 

36.335 

r'.d.Y.tiii 

50,689 

50.669 

31.2N7 

31.671 

36,250 

39.223 

Pennsylvania. 

•{•Bids  will 

be  received 

until  2  p.  in 

Sept. 

»I«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Pa.,  for  the  construction  of  a  concrete  storm 
Sewer  Otl  Franklin  St.,  between  the  Schuylkill 
Navigation    Company's   canal    and    Sixlli  St. 
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posals  will  be  received  at  the  same  time 
place   for   the  construction   and  recon- 
ction  of  a  concrete  storm  sewer,  known 
he  Rose  Valley  Sewer,  on  Seventh,  Laurel 
Neversink  St.,  from  a  point  about  200  ft. 
th  of  Willow  St.  on  Seventh  to  the  Phila- 
)hia  and   Reading   Railroad  tracks  south 
Muhlenberg  St.    Plans  and  specifications 
on  file  with  E.  B.  Ulrich,  City  Engineer. 
•Bids  will  be  received  until  3  p.  m.,  Sept. 
by  Board  of  Public  Works,  Altoona,  Pa., 
the  construction  of  a  3-ft.  by  5-ft.  rein- 
ced  concrete  sewer  intake  chamber,  man- 
es, inlets  and  other  appurtenances  in  Maple 
e.,  between  27th  and  31st  Sts.    All  bids 
St  be  addressed  to  the  City  Engineer's  office 
i  must  be  accompanied  by  a  certified  check 
■  $600.    W.  M.  C.  Craine  is  President. 
The  Board  of  Public  Works,  of  Altoona, 
.,  has  authorized  City  Engineer  Frans  Eng- 
•om   to   advertise    for   bids    for   the  con- 
duction of  the  sewer  to  divert  the  waters' 
Sinter's  run  to  the  channel  of  Mill  run  at 
:  boundary  line  between  the  city  and  Logan 
wnship. 

Consulting  Engineer  Leo  Hudson,  of  Haver- 
■a\v.  N.  Y.,  who  submitted  plans  and 
ecifications  for  the  Beaver  Falls  proposed 
tiitary  sewerage  system,  Beaver,  Pa.,  has 
fcated  the  cost  at  $102,375,  exclusive  of 
jase  connections.  The  estimate  is  based  on 
,400  lin.  ft.,  or  17.5  miles  at  $5,850  per  mile, 
Biding  everything  except  the  previously 
intioned  item. 

rhe  Common  Council  of  New  Castle,  Pa., 
5  ordered  an  ordinance  drawn  providing  for 
:  construction  of  a  storm  sewer  on  Rural 
re.  from  Neshannock  creek  to  Highland 
re.,  with  branches  on  Moody  Ave.  to  Winter 
re. 

The  Common  Council  of  Erie,  Pa.,  proposes 
city  system  of  storm  sewers  to  relieve  the 
Esent  system  of  sewers.  The  construction 
an  intercepting  storm  sewer  in  19th  St., 
)m  Chestnut  St.  to  the  Millcreek  sewer  is 
10  contemplated. 

Chester  &  Fleming,  Union  Bank  Bldg.,  Pitts- 
rgh,  Pa.,  have  been  called  into  consultation 
City  Engineer  J.  B.  Hogg  of  Connelsville, 
I  with  reference  to  preparing  plans  for  a 
werage  disposal  plant  for  the  Borough  of 
mnellsville. 


South  Carolina. 

4*Bids  will  be  received  until  Sept.  20  by 
City  of  Timmonsville,  S.  C,  Laurie  Ander- 
son, Mayor,  for  the  construction  of  sewer  ex- 
tension, including  8,500  lin.  ft.  of  8-in.  T.  C. 
sewer  pipe;  13  flush  tanks;  21  manholes;  re- 
inforced concrete  disposal  plant.  J.  N.  Johns- 
ton, Florence,  S.  C,  is  Engineer. 

South  Dakota. 

•J»Bids  will  be  received  until  8  p.  m.,  Oct.  5, 
by  City  Council,  Madison,  S.  Dak.,  for  fur- 
wishing  the  necessary  labor  and  material  for 
the  construction  of  sewage  disposal  works  for 
sewerage  system  in  the  city.  The  following 
is  approximately  the  amount  of  material  re- 
quired :  Settling  tank,  contact  and  filter  beds. 
5,000  pounds  structural  steel.  175  cu.  yds.  re- 
inforced concrete.  1,500  lin.  ft.  4-in.  to  18-in. 
drain  tile.  1,000  lin.  ft.  6-in.  to  10-in.  gutter 
pipe.  200  lin.  ft.  18-in.  double  strength  sewer 
pipe.  Two  manholes.  500  cu.  yds.  excavation. 
Controlling  apparatus  will  be  furnished  by 
the  city.  George  H.  Waskey  is  Mayor.  Will- 
iam Rae  is  City  Auditor. 

®E.  L.  Dimick  of  Laurel,  Neb.,  has  been 
awarded  the  contract  by  the  city  of  Mitchell, 
S.  Dak.,  for  the  construction  of  lateral  sewer 
for  $450.  The  work  includes  373  ft.  of  10-in. 
pipe  and  230  ft.  of  8-in.  oipe.  Bids  were 
opened  Sept.  5. 

Tennessee. 

®The  contract  for  a  sewer  to  connect  with 
the  Chestnut  St.  sewer  has  been  awarded  by 
the  Board  of  Public  Works  of  Nashville, 
Tenn.,  to  J.  A.  Webb  &  Co.,  for  $1,695.  The 
sewer  will  extend  to  a  point  in  Ninth  Ave. 

A  resolution  has  been  presented  in  the 
City  Council  of  Knoxville,  Tenn.,  requesting 
City  Engineer  J.  E.  Thompson  to  draft  plans 
and  profiles  for  the  sewerage  system  for  all 
of  the  territory  lying  west  of  Ninth  St.,  in 
the  tenth  ward.  The  act  provides  for  a  bond 
issue  of  $125,000. 

An  election  will  be  held  in  St.  Elmo,  Tenn., 
on  Sept.  19,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $85,000,  for 
the  construction  of  a  sewer  system.  The  sys- 
tem is  to  be  built  in  two  parts,  known  as 
"A"  and  "B,"  Fifth  St.,  being  the  dividing 


line.  The  northern  section  of  the  town, 
known  as  district  "A,"  will  empty  its  sewage 
into  the  Tennessee  river.  The  southern  por- 
tion of  the  city,  district  "B,"  comprising  all 
the  territory  south  of  Fifth  St.,  will  be  taken 
care  of  through  a  disposal  plant,  to  be  located 
near  the  Georgia  &  Tennessee  state  line. 

Texas. 

A  petition  is  being  circulated  in  Bay  City, 
Tex.,  to  be  submitted  to  the  City  Council, 
asking  that  body  to  call  a  bond  election  to 
determine  whether  or  not  the  city  will  issue 
bonds  for  putting  in  a  sewer  system  and  for 
the  purpose  of  extending  the  water  mains. 

Utah. 

®The  Board  of  Public  Works,  of  Salt  Lake 
City,  Utah,  has  awarded  the  contract  for  the 
excavation  for  the  gravity  outlet  sewer  to 
Bryant  Young  for  $11,007,  and  the  contract 
for  the  flume  work  to  J.  S.  Hclend,  for 
$11,300. 

City  Engineer  G.  F.  McGonagle.  of  Salt 
Lake  City,  Utah,  has  reported  to  the  engin- 
eering and  sewer  committee  of  the  City  Coun- 
cil that  it  will  cost  not  less  than  $28,000  to  lay 
a  vitrified  pipe  conduit  in  tne  Ninth  South  St. 
canal  to  take  care  of  the  street  flushings  and 
end  the  nuisance  of  the  open  canal. 

Wisconsin. 

•$»Bids  will  be  received  until  10  a.  m.,  Sept. 
16,  by  Martin  Plehn,  County  Clerk,  Milwau- 
kee, Wis.,  for  furnishing  the  necessary  la- 
bor and  material  for  the  construction  of  a 
sewer  in  Grand  Ave.  extension  west  of  Grand 
Ave.  viaduct  in  the  town  of  Wauwatosa  in 
accordance  with  plans  and  specifications  on 
file  at  the  office  of  the  Clerk. 

•f«Bids  will  be  received  until  10 :30  a.  m., 
Sent.  18,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  the  necessary 
labor  and  material  for  constructing  and  laying 
house  drains  and  water  service  connections 
on  a  number  of  streets.  H.  E.  Briggs  is  Com- 
missioner of  Public.  Works. 

®John  Brogan,  of  Green  Bay,  Wis.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Waukegan,  111.,  to  construct 
the  new  Northwestern  sewer  svstem  for 
$25,743. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

•J»Bids  will  be  received  until  noon,  Sept.  14, 
Board  of  Education,  Birmingham,  Ala., 
r  the  installation  of  a  system  of  direct-indi- 
:t  heating  and  ventilation  in  the  Ensley  High 
hool.  Plans  and  specifications  may  be  ob- 
ned  of  M.  J.  Lide,  Consulting  Engineer  of 
:  Board. 

Arkansas. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
by  Maj.  G.  D.  Deshon,  Quartermaster,  Hot 
rings,  Ark.,  for  furnishing  and  installing 
e  6-ton  ice-making  ammonia  compressor  and 
gine. 

California. 

rhe  city  of  Richmond,  Cal.,  will  probably 
Id  an  election  to  vote  on  issuing  $800,000  to 
000,000  of  bonds  for  improving  the  inner 
rbor.    James  C.  Owens  is  mayor. 

Colorado. 

>J»Bids  will  be  received  until  Sept.  28,  by 
pt.  T.  T.  Frissell,  Quartermaster,  Fort  Lo- 
n,  Colo.,  for  delivering  at  Fort  Logan  a 
scellaneous  quantity  of  pipe  fittings. 
The  Boston-Colorado  Power  Co.  is  planning 
build  a  power  dam  at  the  junction  of  Left- 
nd  and  Jim  Creek,  about  eight  miles  from 
mlder.  A  map  showing  the  $250,000  pipe  line 
lich  is  a  part  of  the  project  has  been  filed 
th  the  county  clerk  at  Boulder  by  F.  D.  Pat- 
•son  of  Rowena. 


District  of  Columbia. 

^•Bids  will  be  received  until  2  p.  m.,  Sept. 
28,  by  Light  House  Inspector,  Tompkinsville, 
N.  Y.,  for  furnishing  and  delivering  buoys  and 
appendages  for  the  Light  House  Service  dur- 
ing the  fiscal  year  ending  June  30,  1912. 

•JoBids  will  be  received  until  10 :30  a.  m., 
Oct.  9,  by  Maj.  F.  C.  Boggs,  General  Purchas- 
ing Officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  under  Canal  Cir- 
cular 649,  plant  and  materials  for  hydro-elec- 
tric station  at  Gatun,  including  water  turbines, 
governors,  head  gates,  penstocks,  compressed 
air  regulators,  electric  generators,  exciters,  ex- 
citer sets,  lubricating  system,  traveling  cranes, 
etc. 

•J«Bids  will  be  received  until  2  :30  p.  m.,  Oct. 
6,  by  Maj.  F.  C.  Boggs.  General  Purchasing 
Officer,  Isthmian  Canal  Commissioner,  Wash- 
ington, D.  C,  for  furnishing  under  Canal  Cir- 
cular 647-A,  reinforcing  Grids  and  Vault 
Lights. 

Georgia. 

•J»Bids  will  be  received  until  10  a.  m.,  Sept. 
20,  by  R.  V.  LaDow,  Supt.  Prisons,  Depart- 
ment of  Justice,  Washington,  D.  C,  for  fire- 
proof vault  doors  for  the  Administration 
Building,  LT.  S.  Penitentiary  at  Atlanta,  Ga. 

Illinois. 

•J«Bids  will  be  received  until  noon,  Sept.  14. 
by  Board  of  Trustees,  Sanitarv  District  of 
Chicago.  I.  J.  Bryan,  Clerk,  1500  American 
Trust  Bldg.,  Chicago,  111.,  for  dredging  the 


east  and  west  arms  of  the  south  fork  of  the 
south  branch  of  the  Chicago  River.  The  work 
will  include  dredging  or  excavating  approxi- 
mately 94,262  cu.  yds.  scow  measurement  of 
material. 

Bids  were  opened  last  week  by  the  Cook 
County  Commissioners,  Chicago,  for  the  foun- 
dation work  for  the  new  county  hospital.  Wm. 
J.  Newman,  Chicago,  at  $119,487,  was  low 
bidder  on  a  caisson  foundation.  The  Great 
Lakes  Dredge  &  Dock  Co.,  Chicago,  at 
$132,633  was  low  bidder  on  a  pile  foundation. 

Indiana. 

®The  H.  G.  Christman  Co.,  South  Bend, 
Ind.,  has  been  awarded  the  general  contract  at 
$285,904  for  the  erection  of  the  new  high 
school  building  at  South  Bend. 

®A.  J.  Yawger  &  Co.,  Indianapolis,  Ind., 
have  been  awarded  the  contract  at  $10,985  for 
constructing  a  concrete  power  dam  at  10th  St., 
Logansport,  Ind.,  to  replace  the  present  wood- 
en structure. 

Kansas. 

The  Williamson  Milling  Co.,  Clay  Center, 
Kan.,  is  planning  to  replace  its  old  dam  on  the 
Republican  River  at  Clay  Center  with  a  new 
concrete  structure. 

Kentucky. 

•f»Bids  will  be  received  until  11  a.  m.,  Oct. 
14,  by  Maj.  Lytle  Brown,  U.  S.  Engineer.  Lou- 
isville, Ky..  for  the  construction  of  Lock  Xo. 
41,  in  the  Ohio  River  at  Louisville,  Ky.  Ofn- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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cial  advertisement  will  be  found  elsewhere  in 
this  issue. 

Montana. 

A  Massachusetts  syndicate  is  reported  to  be 
planning  the  construction  of  a  hvdro-electric 
development  at  Kootenai  Falls,  Mont,  which 
will  develop  80,000  h.  p.,  for  distribution  in 
western  Montana,  northern  Idaho  and  north- 
eastern Washington.  The  plant  will  be  lo- 
cated at  a  point  about  seven  miles  east  of 
Troy,  Idaho,  the  mile  pipe  line  from  Kootenai 
river  diverting  6,000  cu.  sec.  ft.  at  150  ft.  head. 
J.  A.  Coram,  Boston,  Mass.,  is  interested. 

Nebraska. 
•{•Bids  will  be  received  until  4  p.  m.,  Sept. 
10,  by  Board  of  Regents,  University  of  Ne- 
braska, Lincoln,  Nebr.,  for  the  construction  of 
a  hoIlo\v_brick  dwelling  house  to  cost  approxi- 
mately $7,00(1.  Plans  and  specifications  are  on 
file  at  the  office  of  the  Superintendent  of  Con- 
struction, Room  208,  Administration  Bldg 
University  of  Nebraska. 

New  Jersey. 
•{•Bids  will  be  received  from  8  to  8  :30  p.  m 
by  Committee  on  Public  Buildings,  Common 
Council,  Newark,  N.  J.,  for  the  necessary  la- 
bor and  material  for  the  erection  of  a  fire 
apparatus  house  on  the  northwest  corner  of 
Avon  Ave.  and  13th  St.,  Newark,  N  J  J  F 
Connelly  is  City  Clerk;  Bigelow  &  Turtle" 
Firemen's  Bldg.,  Newark,  N.  J.,  are  archi- 
tects. 

•{•Bids  will  be  received  from  8  to  8:30 
p.  m.,  Sept.  18,  by  Committee  on  Public  Budd- 
ings. Common  Council,  Newark,  N.  J.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  a  police  station  house 
at  the  southeast  corner  of  Bigelow  and  Hun- 
terdon Sts.  F.  J.  Fischer  is  chairman  of  the 
committee. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
21,  by  Light  House  Inspector,  Tompkinsville, 
N.  Y.,  for  furnishing  and.  delivering  moorings 
for  vessels  and  buoys  required  by  the  Light 
House  Service  during  the  fiscal  year  ending 
June  30,  1912. 

•{•Bids  will  be  received  until  noon,  Oct.  7,  by- 
Col.  W.  T.  Rossell,  U.  S.  Engineer,  Army 
Bldg.,  New  York  City,  for  dredging  in  Rarf- 
tan  Bay,  N.  J.,  and  for  removing  rock,  hard 
pan,  gravel  and  bowlders  from  Arthur  Kill 
N.  Y.,  and  N.  Y. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct 
2.  by  Col.  J.  G.  Warren,  U.  S.  Engineer,  540 
Federal  Bldg.,  Buffalo,  N.  Y.,  for  the  dredging 
of  the  Watson  Elevator  site  for  use  as  a 
turning  basin.  The  work  in  the  specifications 
is  divided  in  three  sections,  but  will  be  let 
as  a  whole.  The  most  important  will  be  the 
dredging  of  a  turning  basin.  The  specifica- 
tions call  for  the  removal  of  the  ruins  of  the 
Old  Watson  elevator,  the  dredging  site,  the 
deepening  of  the  Watson  slip  to  a  depth  of  23 
ft.,  and  the  dredging  of  the  property  east  of 
the  slip.  The  work  to  be  done  in  the  north 
entrance  channel  is  dredging  from  the  inner 
limit  of  the  channel  at  the  northwesterly  cor- 
ner of  the  Watson  elevator  dock  to  the  harbor 
entrance.  The  channel  will  be  dredged  to  a 
depth  of  23  ft.  Outside  the  north  entrance 
the  work  to  be  done  is  the  removal  of  rock 
.shoals.  This  work  will  be  supplemental  to 
dredging  work  already  done  at  the  entrance  to 
the  harbor.  It  will  provide  a  safer  channel  to 
the  north  entrance.  The  shoal  area  is  about 
600  ft.  long  and  -''.'to  ft.  wide,  the  amount  to  be 
excavated  is  estimated  at  about  17,000  cu.  yds. 

Ohio. 

•{•Bids  will  lie  received  until  i  p.  m.,  Sept. 

28,  by  B-.rird  of  Kducatinn  ;it  (he  olfiec  of 
I'  V  Junes,  Consulting  Engineer,  Youngs- 
town.  O.,  for  the  necessary  labor  and  material 
for  the  installation  of  ;i  power  plant,  including 
gas  engineer,  generator  and  motor  at  new 
high  school  building  at  the  corner  of  Lake 
and  Walnut  Sts.  II.  F  Bugbre.  \shtabula, 
<>.  il  clerk  of  the  Board  of  Education. 

•{•Bids  will  be  received  until  noon,  Sept.  25, 
hv  A.  B.  Lea,  Director  nf  Public  Service, 
(  leveland,  ().,  for  the  repairing  of  the  NVW- 


burgh  Market  house,  at  Broadway  and  Spaf- 
iord  Road.  The  work  will  consist  of  carpen- 
try, sheet  metal,  roofing,  painting,  masonry, 
plastering,  plumbing,  heating  and  electrical 
work.  1.  O.  Hoffman  is  Secretary  of  the  Di- 
rector. 

•{•Bids  will  be  received  until  noon,  Sept.  25, 
by  Director  A.  B.  Lea,  Department  of  Public 
Service,  Cleveland,  O.,  for  the  construction  Of 
three  shelter  houses  as  follows:  One  on  the 
west  side  of  Ontario  Road  in  the  northwest 
section  of  the  Public  Square.  One  on  the 
south  side  of  Rockwell  Ave.,  in  the  northeast 
section  of  the  Public  Square.  One  on  the 
north  side  of  the  east  end  of  the  Superior 
Viaducts.  Same  consists  of  Carpentry,  Ma- 
sonry, Copper  Work,  Painting  and  Tile  Roof- 
ing All  bids  must  be  made  in  accordance 
with  the  plans  and  specifications,  which  may 
be  seen  at  the  office  of  the  Chief  Engineer, 
Room  303  City  Hall  Bldg.,  or  at  the  office  of 
the  architect,  F.  W.  Striebinger,  1215  New 
England  Bldg. 

City  Council  of  Lorain,  O.,  proposes  to  ap- 
propriate $12,000  for  widening  the  turning 
basin  in  the  harbor  at  Lorain. 

Oregon. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct.  3, 
by  Post  Quartermaster,  Fort  Stevens,  Ore.,  for 
the  installation  of  hot  water  heating,  including 
construction  of  basement  and  electric  lighting 
in  same  in  Barracks  20  and  22,  Fort  Stevens. 

•{•Bids  will  be  received  until  2  p.  m„  Sept. 
30,  by  Quartermaster,  Fort  Stevens,  Ore.,  for 
the  construction  of  extension  ordnance  shop  at 
Fort  Stevens,  Ore. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct  2, 
by  Maj.  J.  J.  Morrow,  U.  S.  Engineer,  Port- 
land, Ore.,  for  the  construction  of  receiving 
wharf  and  extending  north  jetty  at  mouth  of 
Siuslaw  River,  Ore. 

Bids  were  opened  Aug.  19  by  Maj.  J.  F.  Mc- 
Intoe,  U.  S.  Engineer,  Portland,  Ore.,  for  fur- 
nishing 450,000  tons  of  jetty  stone.  The  con- 
tract calls  for  furnishing  and  delivering  stone 
on  barges  at  Ft.  Stevens,  Ore.,  in  sizes  of  20 
lbs.  to  15  tons  at  an  average  rate  of  daily  de- 
livery of  3,500  to  4,000  tons.  The  probable 
contractor  for  the  work  is  the  Columbia  Con- 
tracting Co.,  Portland,  Ore.,  at  $1.12  per  ton. 

Pennsylvania. 

The  River  and  Harbor  Improvement  Co., 
Philadelphia,  Pa.,  was  the  only  bidder 
Aug.  31  for  dredging  about  96,000  cu.  yds.  of 
material  for  the  completion  of  the  12-ft.  chan- 
nel between  Philadelphia  and  Trenton  for  the 
U.  S.  government.  This  bid  was  30  cts.  per 
cu.  yd.  for  the  Mud  Island  section  and  37  cts. 
per  cu.  yd.  for  the  Burlington  Island  section. 

Bids  were  opened  Aug.  30  by  Maj.  Herbert 
Deakyne,  U.  S.  Engineer.  Philadelphia,  for 
erecting  dikes  at  four  points  on  the  Delaware 
River.  The  Breakwater  Co.,  Philadelphia, 
Pa.,  was  the  low  bidder,  its  bids  being:  For 
the  erection  of  dikes  at  Chester  Island, 
$129,410  for  an  all  stone  structure  and  $76,824 
when  rock  filled  material  was  used;  at  Old 
Man's  Point,  $87,700  for  dikes  of  all  stone  and 
$52,601  for  rock  filled  material;  work  at  the 
lower  end  of  Artificial  Island,  $271,730  for  the 
erection  of  dikes  of  the  first  named  material 
and  $155,937  on  rock  filled  construction;  at 
the  Reedy  Island  extension  all  stone,  $,536  700, 
and  for  rock  tilled,  $327,122. 

Rhode  Island. 

•{•Bids  will  lie  received  until  II  ;i.  ill,  Sept 
23,  by  W.  M.  Smith.  Acting  Chief  nf  the  Bu- 
reau of  Yards  and  Docks,  Navy  Department, 
Washington,  D.  ('..  for  moving  boathouse  from 

its  present  location  near  Detention  Barracks  to 
a  point  on  the  peninsular  and  preparing  site  for 
lame  at  the  I'.  S.  Naval  training  station,  New- 
port, R.  I. 

-{•Bids   will   he   received   until   2:15  p.  m, 

Oct.  8,  by  Board  of  Contract  and  Supply,  II.' 
Fletcher,  chairman.  Providence,  R.  I,  for  the 

construction  of  a  bulk  head  wall  or  river 
wharf    L400   ft.  along  the  harbor  line  from 

Field*'  Poini  northerly,    Plani  and  ipecifica 

lion,  are  on  tile  at  the  ofhec  of  the  Ch\  En 
giueer.    W,  C.  Pclkcy  is  clerk. 


1 


•{•  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently 


Texas. 

•{•Bids  will  be  received  until  Sept.  20  for  J 
construction  of  the  new  Methodist  church  3 
Corpus  Christi.    Plans  at  Flanders  &  Flandel 
Dallas,  Tex.,  or  J.  D.  Todd,  Corpus  Christi  1 

^Pierson  &  Co.,  Houston,  Tex.,  have  be  J 
awarded  the  contract  for  the  construction  1 
a  concrete  warehouse  on  pier  B  of  the  Soutl 
ern  Pacific  at  Galveston.    The  warehouse  wtt 

$100000  ft  lo"s  and  71  ft  wide  and  wil1  ^ 

Competitive  plans  will  be  received  by  t 
Anti-tuberculosis  Commission  at  the  office 
the  chairman,  Dr.  Ralph  Steiner,  State  Heal 
Office,  Austin,  Tex.,  until  10  a.  m.,  Sept 
for  the  building  of  a  tuberculosis  colony 
Carlsbad,  Tex. 

Citizens  of  Austin  have  voted  to  ratify  tl 
agreement  made  by  the  city  council  with  V 
D.  Johnson,  Hartford,  Conn.,  for  rebuildir 
the  dam  across  the  Colorado  River  Tl 
agreement  provides  that  Mr.  Johnson  build 
dam,  the  crest  of  which  shall  be  5  ft.  hight 
than  the  crest  of  the  old  dam.  He  is  to  pre 
vide  flood  gates  to  automatically  take  care  c 
flood  water ;  he  is  to  provide  sluice  gates  t 
drain  the  lake  if  necessary  or  to  scour  out  th 
silt;  he  is  to  rebuild  118  ft.  of  the  old  powe 
house;  he  is  to  build  a  tail  race  to  carrv  th 
water  down  stream  from  the  wheels;  he'is  t 
build  a  concrete  10,000,000-gal.  reservoir,  a 
of  which  he  is  to  maintain  for  a  period  of  2. 
years. 

Utah. 

T[le  Utah  Light  &  Ry.  Co.,  Salt  Lake  City 
Utah,  contemplates  raising  its  dam  at  the  eas 
end  of  Ogden  canyon  to  an  elevation  of  4  ft. 
Virginia. 

•{•Bids  will  be  received  until  11  a.  m,  Sept 
30,  by  W.  M.  Smith,  Acting  Chief  of  Bureai 
of  \ards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  the  furnishing  of  a  portable 
air  compressor  and  accessories  for  the  nav\ 
yard,  Norfolk,  Va. 

Washington. 

®The  contract  for  repairing  about  five  miles 
of  diking  on  the  Snohomish  River  at  Everett, 
for  the  U.  S.  government  has  been  awarded  to 
J.  M.  Clapp,  Burke  Bldg.,  Seattle,  at  $113,400. 

®D.  E.  Wertz,  Olympia,  Wash.,  has  been 
awarded  a  contract  at  about  $120  an  acre  for 
clearing  261  acres  of  land  on  the  peninsula 
between  Budds  Inlet  and  Mud  Bay  at  Olympia, 
for  the  Scottish  Northern  States  Land  &  De- 
velopment Co. 

The  following  bids  were  received  Aug.  18 
by  city  of  Olympia,  Wash.,  for  the  construc- 
tion of  the  Westside  bulkhead  to  care  for  the 
silt  from  the  dredging  of  the  government 
channel :  Sunset  Construction  Co.,  of  Taco- 
ma,  $4,506:  C.  J.  Swavne,  $4,626.  and  I  K 
L.  Mitchell,  $4,941. 

West  Virginia. 

•{•Bids  will  be  received  until  11  a.  m  (east- 
ern time) ,  Oct.  2,  by  Maj.  F.  W.  Alstaetter.  U. 
S.  Engineer.  Wheeling,  W.  Va.,  for  the  con- 
struction   of    a   2-story  8-room  lockkeepers' 

houses  at  dam  No.  15,  Ohio  River. 

Wisconsin. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
18,  by  Board  of  Milwaukee  Countv  Supervis- 
ors  at  the  office   of    Martin    Blebn,  County 

'ik.  Milwaukee,  Wis.,  for  the  necessary 
labor  and  material  for  the  erection  of  the 
Administration.  Dairv  and  Horticultural  build- 
ups at  the  County  School  of  Agriculture  and 
Domestic  Economy. 

•{•Bids  will  be  received  until  10:30  a  m., 
Sept.  I  I.  by  Department  of  Public  Works.  Mil- 
waukee, Wis.,  for  the  necessary  labor  and  ma- 
terial lor  the  constructs  „  (,f  a'scale  house  and 
Office  at  the  reliise  incinerator  at  the  foot  of 
1  '  "   S|    >"  the    I'lnrd  \\  aid.     I  I    I"    Briggs  is 

(  ommissioner  of  Public  Works. 

4»Rids  will  he  received  until  noon.  Sept.  15, 
bv  Board  ol  Park  Commissioners,  Milwaukee, 
Wis,  .  for  furnishing  the  necessary  labor  and 
material  for  o  nstructing  complete  a  concrete 
stairwaj  in  Riverside  Park,  I-'.  I'.  Schumacher 
is  Secy.  o(  the  Board. 

Construction  work  has  been  started  on  the 
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new  dam  to  be  built  on  the  Tomahawk  River 
for  the  Wisconsin  Improvement  Co.  The  dam 
will  require  90,000  tons  of  rock  filling.  Ely 
Hubert  of  Tomahawk  has  the  contract  to  build 
the  dam,  and  Brooks  &  Langley,  Merrill,  will 
do  the  filling  work  outside  the  dam. 

Wyoming. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct.  5, 
by  Constructing  Quartermaster,  Mammoth  Hot 
Springs,  Wyo.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  the 
post  chapel,  including  plumbing  heating,  elec- 
tric wiring  and  fixtures  at  Fort  Yellowstone, 
Wyo. 

Canada. 

•f«Bids  will  be  received  until  4  p.  m.,  Sept. 
2G,  by  R.  C.  DesRochers,  Secy.  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  retaining  wall  at  the  town  of  Owen 
Sound,  County  of  Grey,  Ontario.  Plans  and 
specification  and  form  of  contract  can  be  seen 
and  forms  of  tender  obtained  at  the  Depart- 
ment and  at  the  offices  of  J.  G.  Sing,  Esq., 
District  Engineer,  Confederation  Life  Build- 
ing, Toronto ;  H.  J.  Lamb,  Esq.,  District  En- 
gineer, London,  Ont.,  and  on  application  to  the 
Postmaster  at  Owen  Sound,  Ont. 

•J»Bids  are  asked  until  4  p.  m.,  Sept.  20,  by 
R.  C.  Desrochers,  Secretary  Department  Pub- 
lic works,  Ottawa,  Ont.,  for  the  construction 
of  a  breakwater  extension  to  north  pier  and 
dredging  at  Kincardine,  Bruce  County,  Ont. 
Plans,  specification  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  at  the 
Department  and  at  the  offices  of  J.  G.  Sing, 
District  Engineer,  Confederation  Life  Build- 
ing, Toronto,  Ont. ;  H.  J.  Lamb,  District  En- 
gineer, London,  Ont.,  and  on  application  to 
the  Postmaster  at  Kincardine.  Ont. 

•J*Bids  will  be  received  until  Sept.  21,  by 
J.  E.  Griffiths,  Public  Works  Engineer,  Vic- 
toria, B.  C,  for  the  construction  of  the  Ver- 
non Court  House,  estimated  at  $150,000. 

»J»Bids  are  asked  until  4  p.  m.,  Sept.  25,  by 
R.  C.  Desrochers,  Secretary  Department  Pub- 
lic Works,  Ottawa,  Ont.,  for  the  construction 
of  a  boat  house  and  the  renewal  of  wharfs  at 
Royal  Military  College  at  Kingston,  Ont. 
Plans,  specifications,  etc.,  can  be  seen  and 
forms  of  tender  obtained  at  the  Department, 
and  at  the  offices  of  J.  G.  Sing,  District  En- 
gineer, Confederation  Life  Building,  Toronto, 
Ont.,  and  on  application  to  the  Postmaster  at 
Kingston,  Ont. 

•f»Bids  are  asked  until  4  p.  m.,  Sept.  20,  by 
R.  C.  Desrochers,  Secretary  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  an  extension  to  east  breakwater  and 
removal  of  L  on  west  breakwater  and  dredg- 
ing at  Meaford,  Grey  County,  Ont.  Plans, 
etc.,  can  be  seen  and  forms  of  tender  obtained 
at  the  Department  and  at  the  offices  of  H.  J. 
Lamb,  District  Engineer,  London,  Ont. ;  J.  G. 
Sing,  District  Engineer,  Toronto.  Ont.,  and  on 
application  to  the  Postmaster  at  Meaford,  Ont. 

®The  contract  for  construction  of  the  Lord 
Selkirk  Hotel  at  Winnipeg,  Man.,  has  been 
awarded  to  Fuller  &  Co.  The  building  is  to 
cost  $1,250,000,  exclusive  of  lighting,  heating 
and  ventilation  apparatus. 

®The  following  dredging  contracts  have 
been  awarded  by  the  Department  of  Public 
Works  of  Canada :  Maquapit  Lake,  N.  B. — 
Contractor,  Jaj.  S.  Gregory  of  St.  John,  N.  B. ; 
Raft  Channel.  N.  B. — Contractors,  Maritime 
Dredging  &  Construction  Co.,  of  St.  Johns, 
N.  B. ;  Ox  Island,  N.  B.— Contractors,  Mari- 
time Dredging  &  Construction  Co.,  of  St. 
John,  N.  B.;  St.  George,  N.  B. — Contractors, 
Maritime  Dredging  &  Construction  Co.,  of  St. 
John,  N.  B. ;  St.  Stephens,  N.  B. — Contractors, 
Maritime  Dredging  1*  Construction  Co.,  of  St. 
John,  N.  B. ;  Margaree  Harbor,  N.  S— Con- 
tractors, Atlantic  Dredging  Co.  (formerly  the 
Eastern  Dredging  Co.,  Ltd..  of  Louisburg,  N. 
S. ;  Buctouche  Beach,  N.  B. — Contractor, 
Peter  England,  of  Chatham,  N.  B. ;  Loggie- 
ville,  N.  B. — Contractors,  The  W.  J.  Poupore 
Co.,  Ltd.,  of  Montreal,  P.  Q. ;  Richibucto,  N. 
B. — Contractors,  The  W.  J.  Poupore  Co.,  Ltd., 
of  Montreal,  P.  Q. ;  Shippigan  Gully,  N.  B.— 


Contractors,  The  W.  J.  Poupore  Co.,  Ltd.,  of 
Montreal,  P.  Q. ;  Amherst,  N.  S. — Contractor, 
Edward  R.  Reid,  of  St.  John.  N.  B. 

The  Poison  Iron  Works,  Toronto,  Ont.,  will 
commence  work  at  once  on  the  construction 
at  Toronto  of  a  new  steel  dry  dock  and  repair 
plant,  with  an  expenditure  of  $900,000,  of 
which  amount  the  Dominion  Government  has 
granted  a  bonus  of  three  per  cent,  annually 
for  twenty  years.  The  dock,  which  will  be  of 
proportions  to  accommodate  the  largest  ves- 
sels plyinf  on  Lake  Ontario,  will  be  located 
at  the  foot  of  Frederick  St.,  immediately  ad- 
joining the  Poison  Iron  Works'  present  plant. 
The  dry  dock  will  be  built  in  three  sections, 
which,  when  coupled  together,  will  be  600  ft. 
long  and  100  ft.  wide.  Two  of  the  sections 
will  be  completed  by  the  beginning  of  next 
year,  and  the  company  will  be  able  to  dock 
vessels  next  spring.  The  lifting  capacity  of 
the  two  sections  will  be  4,500  tons,  and  when 
the  third  section  is  built  the  capacity  will  be 
9,000  tons.  Dredging,  piling  and  concreting 
will  be  done  to  furnish  a  basin  of  sufficient 
depth  of  water  to  operate  the  docks. 

Announcement  has  been  made  by  the  Do- 
minion Minister  of  Public  Works,  Ottawa, 
Out.,  that  the  International  Waterways  Com- 
mission has  reported  in  favor  of  the  construc- 
tion of  storage  dams  and  reservoirs  on  the 
upper  waters  of  the  St.  John  River,  finding 
that  the  long  contemplated  and  discussed  im- 
provements are  feasible  and  recommending 
that  the  work  be  begun  at  once.  The  head- 
waters of  the  St.  John  are  in  Maine,  and  the 
river  for  a  considerable  distance  is  the  boun- 
dary between  Maine  and  New  Brunswick. 


WATER    WORKS  EXTENSION. 

Sealed  bids  will  be  received  by  the  city 
clerk  of  Montgomery  City,  Mo.,  until  2 
p.  m.,  the  18th  day  of  September,  A.  D. 
1911,  for  constructing  extensions  to  the 
present  water  works  system,  to  consist 
of  the  following  approximate  quantities: 

2,800  ft.  of  6-in.  C.  I.  pipe. 
20,350  ft.  of  4-in.  C.  I.  pipe. 

700  ft.  of  1%-in.  galvanized  iron  pipe. 
6,000  lbs.  special  castings. 
29  fire  hydrants. 
3  6-in.  water  gate  valves  and  boxes. 
10  4-in.  water  gate  valves  and  boxes. 
Certified  check  5  per  cent  of  bid. 
Bond  to  be  for  full  amount  of  contract. 
Plans  and  specifications  are  on  file  and 
can  be  examined  at  the  office  of  the  city 
clerk  at  Montgomery  City,  Mo.,  and  at 
the  office  of  the  engineers,  Fuller-Coult 
Co.,    Chemical   Building,   St.    Louis,  Mo. 
Extra  copies  may  be  had  from  the  engi- 
neers on   payment   of  cost  of  printing, 
$2.50. 

Bids  will  be  received  by  the  City  Clerk 
of  the  City  of  Colorado  Springs,  Colo.,  un- 
til 9  o'clock  a.  m.  of  Wednesday.  Sep- 
tember 20,  1911,  for  the  construction  of 
Paving  and  Improvement  District  No.  1 
and  all  incidentals  thereto.    The  following 
is  the  Engineer's  approximate  estimate: 
ABUTTING  PROPERTY  OWNERS' 
PORTION. 
23,129  cu.  yds.  excavation. 

(N0te.— Should  sheet  asphalt  with  bind- 
er be  used,  an  additional  excavation  of 
2,125  cu.  yds.  will  be  required.) 
76,163  sq.  yds.  paving. 
1,843  lin.  ft.  oak  header— 3xl2-in. 


SEWERS. 

Fairfield,  la..  Sept.  S,  1911. 
Sealed  proposals  will  be  received  at  the 
office  of  the  City  Clerk  of  the  City  of 
Fairfield.  Ia.,  up  to  1:30  o'clock  p.  m.,  on 
the  25th  day  of  September,  1911,  for  the 
furnishing  of  materials  and  labor  for  the 
construction  of  a  sanitary  sewer  system 
for  said  city. 

An  approximate  estimate  of  the  amount 
of  work  to  be  done  is  as  follows: 

2  sewage   disposal   plants,  including 
settling  tanks  and  filters. 
482  feet  of  6-in.  sewer. 
63.032  feet  of  8-in.  sewer. 

7.745  feet  of  10-in.  sewer. 
11,520  feet  of  12-in.  sewer. 
162  manholes. 
24  drop  manholes. 
14  lampholes. 
61  flush  tanks. 
2  combined     manholes     and  flush 
tanks. 

The  outlets  and  disposal  plants  are  to 
be  completed  by  the  1st  day  of  June.  1912. 
and  the  balance  of  the  work  by  the  1st 
day  of  September,  1912. 

A  certified  check  for  10  per  cent  of  the 
bid  will  be  required. 

The  Council  reserves  the  right  to  let 
the  work  in  sections  to  different  contrac- 
tors if  it  appears  to  the  advantage  of  the 
city  to  do  so. 

Plans  and  specifications  are  on  file  with 
the  City  Clerk  and  with  the  Engineers, 
Hall  &  Adams.  Centerville.  Ia. 

Specifications  and  bidding  blanks 'will 
be  furnished  on  application. 

W.  L.  LONG,  City  Clerk. 

J.  P.  STARR.  Mayor. 


BRIDGES. 

Sealed  proposals  will  be  received  by 
The  Canal  Commissioners  at  their  office 
in  Lockport,  111.,  up  to  10  o'clock  a.  m., 
Saturday.  Sept.  30.  1911,  for  the  construc- 
tion of  several  bridges  in  accordance  with 
the  plans  and  specifications  on  file  in  the 
office  of  The  Canal  Commissioners.  All 
proposals  must  be  made  in  writing  and 
addressed  to  The  Canal  Commissioners. 
Lockport,  111. 


22,119  lin.  ft.  concrete  curb  and  gutter,  as 
follows: 

8,066  lin.  ft.,  curb  face  6-in.,  gutter  30- 
in. 

5,097  lin.  ft.,  curb  face  10-in.,  gutter  30- 
in. 

882  lin.  ft.,  curb  face  12-in.,  gutter  30- 
in. 

6,676  lin.  ft.,  curb  face  6-10-in.,  gutter 
30-in. 

550  lin.  ft.,  curb  face  6-in.,  gutter  24- 
in. 

380  lin.  ft.,  curb  face  8-10-in.,  gutter 
30-in. 

2C0  lin.  ft.,  curb  face  6-24-in.,  gutter 
30-in. 

21S  lin.  ft.,  curb  face  12-in.,  gutter  18- 
in. 

235  lin.  ft.  gutter— 30-in. 
1,304  lin.  ft.  curb— 6xl8-in. 

432  lin.  ft.  irrigating  ditch. 
2,402  lin.  ft.  15-in.  vitrified  irrigating  tile. 
1,986  lin.   ft.    10-in.   vitrified  tile — storm 
sewer  connections. 
595  lin.  ft.  double  gutter. 
13  manholes  on  irrigating  pipes. 
3S  catch  basins — storm  sewer. 
45  manhole  changes. 
2S6  lin.    ft.    concrete  wall — 1   to   4  ft. 
high. 

2  M.  ft.  B.  M.  lumber. 
2  catch  basins — park  style. 
STREET  RAILWAY  PORTION. 
17,538  sq.  yds.  paving. 
6,320  cu.  yds.  excavation. 

80  lin.  ft.  oak  header— 3xl2-in. 
Plans  and  specifications  are  on  file  in 
the  office  of  the  City  Engineer. 

Certified  check  for  ten  thousand  dollars 
($10,000.00)  must  accompany  each  pro- 
posal. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 
By  order  of 

A.  J.  LAWTON, 
Com'r  Public  Works  and  Property. 

Mammoth  Hot  Springs,  Wyo.,  Sept.  5, 
1911. — Sealed  proposals,  in  triplicate,  will 
be  received  here  until  2  p.  m.,  Oct.  5, 
1911.  and  then  publicly  opened,  for  fur- 
nishing labor  and  materials  for  construct- 
ing post  chapel,  including  plumbing,  heat- 
ing, electric  wiring  and  fixtures,  at  Fort 
Yellowstone,  Wyo.  Information  furnished 
on  application.  Envelopes  containing 
proposals  to  be  indorsed  "Proposals  for 
Chapel''  and  addressed  to  Constructing 
Quartermaster. 


»£•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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BRIDGE. 

Sealed  bids  for  the  construction  of  a 
steel  highway  bridge  over  the  Cane  River 
at  Bermuda,  La.,  will  be  received  by  the 
bridge  committee  up  to  twelve  o'clock 
noon  of  Wednesday,  October  fourth,  1911. 

Bids  will  be  addressed  to  P.  E.  Prud- 
homme,  president  police  jury,  Natchi- 
toches, La.,  and  shall  be  accompanied  by 
a  certified  check  in  the  sum  of  six  hun- 
dred dollars.  The  right  to  reject  any  or 
all  bids  is  reserved.  For  copies  of  plans 
and  specifications  address  Ira  W.  Syl- 
vester, C.  E.,  Alexandria,  La. 

P.  E.  PRUDHOMMB, 
Pres.  Police  Jury. 


SEWERS. 

Sealed  proposals  will  be  received  by  the 
Sewer  Committee  of  the  City  of  Fayette, 
Idaho,  addressed  to  Martin  O.  Luther, 
City  Clerk,  until  12  o'clock  noon,  Oct. 
20,  1911,  for  furnishing  all  the  material 
and  doing  all  the  work  necessary  in  the 
construction  of  a  sanitary  sewer  in  Sew- 
er District  No.  2  of  said  city,  consisting 
of  approximately  16,700  lin.  ft.  of  6  to 
15-in.  vitrified  sewer  pipe,  with  the  neces- 
sary manholes,  lamp  holes,  flush  tanks, 
etc. 

Plans  specifications  and  all  necessary 
information  can  be  had  by  addressing  the 
City  Clerk,  or  C.  P.  Lattig,  Sewer  Engi- 
neer, Payette,  Idaho. 

The  committee  reserves  the  right  to  re- 
ject any  or  all  bids. 

MARTIN  O.  LUTHER. 

City  Clerk. 
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This  is  the  first  book  ever  published 

on  the  subject  of  cost  keeping  oi  con- 
tract work.  The  authors  are  pioneers  in 
this  field,  and,  although  they  hav?  writ- 
ten much  in  the  form  of  articles — par- 
ticularly for  Engineering  &  Contracting 
— this  book  is  the  first  presentation  on 
the  subject  in  a  complete  and  logical 
sequence. 

In  the  opening  chapter  the  authors 
endeavor  to  reduce  the  management  of 
men  to  a  science,  by  laying  down  ten 
fundamental  laws  of  management.  The 
second  chapter  contains  fundamental 
rules  for  securing  minimum  cost.  These 
two  chapters  are  wholly  novel  and  of 
far  reaching  importance  to  all  men  who 
are  or  hope  to  be  in  charge  of  other 
men. 

The  authors  then  proceed  to  describe 
and  illustrate  their  own  systems  of  cost 
keeping,  which  they  have  developed  on 
their  own  contract  work  and  which  have 
also  been  installed  on  the  work  of  other 
contractors,  giving  both  the  punch  card 
reports — a  form  of  report  which  they 
were  the  first  to  devise — and  the  more 
common  blanks  to  be  filled  in  with 
pencil. 

The  last  chapter  contains  numerous 
systems  of  cost  keeping  developed  by 
other  engineers  and  contractors,  and  is 
full  of  suggestive  hints,  and  excellent 
blanks  for  special  purposes. 

Complete  chapter  headings: 

I—  THE  TEX  LAWS  OF  MANAGEMENT, 

II—  RULES  FOB  SECURING  MINIMUM  COST. 

in— piece:  rate,  bonus  and  other  sys- 
tems OF  I'AI  MENT. 

iv— measuring  the  ouTruT  of  workmen. 

V—  COST  KEEPING. 

VI—  OFFICE    APPLIANCES    AND  METHODS. 

VII—  BOOKKEEPING    FOB    SMALL  CONTRACT- 
ORS. 

VIII—  MISCELLANEOUS   COST   REPORT  BLANKS 
AND  SYSTEMS  OF  COST  KEEPING. 

A  16-page  pamphlet  giving  details, 
sample  pages,  etc.,  may  be  had  for  the 
asking. 

"The  authors  are  masters  of  their  sub- 
ject and  they  have  made  a  most  valuable 
book  lor  i he  use  of  contractors  and  engi- 
neers Connected  with  conivact  work. 
They  show  clearly  that  cost  keeping  is 
a  very  different  thing  from  bookkeeping, 
and  that  it  is  the  work  of  engineers." — 

Indush  ial  Enginttring, 


The  Myron  C.  Clark  Publishing  Co.,  537  So.  Dearborn  St.,  Chicago 
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Few    railroad  construc- 
„   .  tion  contracts  of  any  mag- 

ine   JJOingS     nitude  appear  to  have  been 
of  let    during    the    past  few 

,  ,        days.   Nevertheless  the  gen- 

tne  week.  era[  rajiroaci  situation  is 
much  better  than  it  has 
been  before  for  a  number  of  weeks,  and  there 
are  general  indications  that  a  considerable 
amount  of  railroad  construction  will  be  put 
under  contract  this  fall.  The  Chicago,  Rock 
Island  &  Pacific  opened  bids  Saturday  for 
building  a  line  from  Kent  to  Malvern,  Ark.,  a 
distance  of  55  miles.  This  contract  will  prob- 
ably be  let  this  week.  Now  that  the  shopmen 
of  the  Illinois  Central  have  decided  not  to 
go  out  on  a  strike,  that  railroad  will  probably 
undertake  a  considerable  amount  of  construc- 
tion work  which  has  been  held  up  pending  a 
settlement  of  the  labor  troubles.  The  satisfac- 
tory solving  of  the  threatened  labor  troubles 
on  the  Harriman  Lines  will  also  mean  that 
those  lines  will  go  ahead  with  their  extensive 
improvement  work.  The  Erie  R.  R.  is  also 
understood  to  have  something  up  its  sleeve  in 
the  way  of  construction  work.  This  road  last 
week  completed  the  acquirement  of  land  for 
additions  to  its  terminal  yards  at  Chicago,  and 
some  weeks  ago  took  bids  on  40  or  50  miles  of 
second  track  work.  These  contracts  have  not 
been  let  as  yet. 

Among  the  railroad  construction  jobs  let 
during  the  past  few  days  are  the  following : 
L.  M.  Linnan,  Baton  Rouge,  La.,  for  the  grad- 
ing work  for  the  Iberia,  St.  Mary  &  Eastern 
R.  R.,  a  new  Louisiana  railroad  ;  Knickerbock- 
er Construction  Co.,  Chicago  and  New  York, 
for  the  grading  and  complete  construction  of 
the  Meridian  &  Deep  Water  Ry.,  from  Merid- 
ian. Miss.,  to  Myrtlewood;  Oscar  Daniels  Co., 
127  N.  Dearborn  St.,  Chicago,  111.,  for  the  con- 
struction of  Section  12  of  Lexington  Ave. 
rapid  transit  subway  in  New  York  City,  the 
contract  amounting  to  $2,825,740 ;  Hugh  G. 
Palmer,  Yorkville,  111.,  for  the  engineering  and 
construction  of  the  first  16-mile  section  of  the 
Freeport-Madison  Electric  Ry.,  the  section  ex- 
tending from  Freeport,  111.,  to  Cedarville; 
P.  Farrell,  Cincinnati,  0.,  for  construction  of 
subway  and  station  improvements  at  Cumber- 
land, Md.,  for  the  Baltimore  &  Ohio  Ry.  The 
following  is  a  list  of  subcontractors  on  the 
Fairbanks-Tucson  extension  of  the  El  Paso 
&  Southwestern  R.  R. :  Reiwitz  Construction 
Co.,  team  work,  Fairbank,  Ariz. ;  Gust  Jacob- 
son  &  Co.,  team  and  rock  work,  Benson,  Ariz. ; 
H.  E.  Williams,  team  work,  Benson,  Ariz. ;  G. 
H.  Kilbeck,  team  work,  Benson,  Ariz. ;  Crook, 
Allen  &  Co.,  team,  rock  and  shovel  work,  Ben- 
son, Ariz. ;  Ely  Construction  Co.,  team  and 
shovel  work,  Pantano,  Ariz. ;  Reynolds  Con- 
struction Co.,  team  and  shovel  work,  Vail, 
Ariz. ;  A.  E.  Deyo,  rock  work,  Pantano.  Ariz. ; 
Gilbert  Brothers,  team  work,  Vail,  Ariz. 

The  Trustees  of  the  Sanitary  District  of  Chi- 
cago are  now  calling  for  bids  on  Contract  Sec- 
tion 2  of  the  Calumet  Sag  channel,  the  work 
including  excavating  221,000  cu.  yds.  of  glacial 
drift,  351,000  cu.  yds.  rock  excavation,  and 
313,000  sq.  ft.  of  channeling. 

Bids  on  a  number  of  large  pieces  of  munici- 
pal work  have  been  opened  in  the  past  few 
days.  Chief  of  these  contracts  was  the  one  for 
the  construction  of  the  Napoleon  Ave.  canal 
system  for  the  city  of  New  Orleans,  La.  Bids 
for  this  work  were  opened  on  Sept.  11  ■  on 
Sept.  14  the  executive  committee  of  the  Sew- 
erage and  Water  Board  recommended  that 
contract  he  awarded  A.  L.  Patterson  &  Co., 
New  Orleans,  La.,  at  $977,005.  Another  large 
contract,  for  which  bids  were  opened  recently, 


calls  for  the  construction  of  a  new  reservoir 
on  the  West  Fork  of  the  Trinity  River  for  the 
city  of  Fort  Worth,  Tex.  The  Texas  Building 
Co.,  Fort  Worth,  Tex.,  at  $591,964,  was  low 
bidder  on  the  contract. 

In  the  way  of  irrigation  and  drainage  work 
two  large  pieces  of  work  are  now  being  read- 
vertised.  The  South  San  Joaquin  Irrigation 
District  of  Manteca,  Cal.,  will  open  bids  on 
Oct.  3  for  the  construction  of  Sections  2a,  2b, 
3,  4  and  5  of  the  joint  supply,  the  contracts 
aggregating  about  $700,000.  The  Cameron 
County  Drainage  District  of  Brownsville, 
Tex.,  has  rejected  all  bids  received  Aug.  29 
and  is  now  asking  new  bids.  The  work  in- 
cludes the  construction  of  40  miles  of  drain- 
age ditches  requiring  about  1,000,000  cu.  yds. 
of  excavation. 

American  syndicates  were  the  only  bidders 
on  the  construction  of  the  railroad  from  the 
city  of  Panama,  in  the  republic  of  Panama, 
west  to  David,  about  361  miles,  with  branches 
to  the  province  of  Los  Santos  and  the  town  of 
Anton.  The  Panama  Republic  has  rejected  the 
bids,  as  they  did  not  comply  with  the  specifi- 
cations. Two  weeks  were  allowed  contractors 
to  submit  new  bids. 

The  voters  of  Vancouver,  B.  C,  will  be 
asked  to  vote  on  a  by-law  next  January  pro- 
viding for  $5,000,000  for  works  as  follows : 
$1,000,000  for  a  city  hall,  $100,000  for  a  city 
jail,  $30,000  for  sub-police  stations,  $1,000,000 
for  extension  of  water  mains,  $550,000  for  the 
Georgia-Harris  St.  bridge,  $1,000,000  for  sew- 
ers, street  opening  and  grading ;  $300,000  and 
the  balance  for  proposed  bridges  across  False 
Creek,  and  $500,000  to  be  set  aside  as  a  start 
on  a  sinking  fund  for  the  purchase  of  the 
B.  C.  E.  R.  by  the  city  in  1919. 

Advices  from  Fort  Worth,  Texas,  state  that 
petitions  are  being  circulated  calling  on  the 
County  Commissioners  to  hold  an  election  to 
determine  if  the  people  will  sanction  a  $600,- 
000  bond  issue  to  build  four  new  bridges 
over  the  Trinity  within  the  city  limits.  Pro- 
vision is  made  for  a  bridge  near  the  court 
house,  one  at  Seventh  St.,  one  on  Samuels 
Ave.,  and  one  for  a  crossing  to  Riverside. 


Old  superstitions  die 
hard,  as  the  following  re- 
The  "Water  cent  press  dispatch  from 
Witch"     Well  Riverside,      Cal  shows: 

j  Once  more  the  hazel  twig. 

Locator.  or  vater  witch,'  as  it  is 
often  called,  has  been  vin- 
dicated as  a  medium  through  which  to  locate 
bodies  of  subterranean  water.  This  afternoon 
an  artesian  well  was  struck  in  Fairmount 
park  at  a  depth  of  185  ft.  The  flow  is  6  ins. 
and  as  the  water  strata  has  just  been  reached 
it  is  believed  that  many  times  this  amount 
will  be  secured.  Thus,  indirectly,  the  'water 
witch'  receives  municipal  recognition."  Some 
50  or  60  years  ago  the  "water  witch"  method 
of  locating  underground  water  was  in  much 
use  in  many  country  towns  in  New  England, 
and  even  to  this  day  there  are  many  old  peo- 
ple in  these  towns  who  believe  that  the  real 
and  only  sure  way  of  locating  a  site  for  a  well 
is  by  means  of  the  forked  willow  twig.  In 
those  days  nearly  every  town  had  one  or  more 
inhabitants  who  were  supposed  to  be  espe- 
cially gifted  in  the  use  of  the  "water  witch," 
and  when  it  was  desired  to  dig  a  well,  one 
of  these  men  was  usually  employed  to  point 
out  the  most  likely  spot  where  water  would  be 
found.  This  water  finder  would  take  a 
Y-shaped  willow  branch  and  firmly  holding  a 
fork  of  the  branch  in  each  hand  would  walk- 
back  and  forth  in  the  belief  that  when  he 


passed  over  underground  water  the  willow 
branch  would  be  attracted  and  the  tip  would 
be  pulled  down  so  as  to  point  to  the  ground, 
thus  indicating  the  spot  at  which  to  dig.  Inas- 
much as  the  forked  branch  was  usually  held 
at  arm's  length,  the  two  forks  being  grasped 
with  all  the  strength  in  the  hands,  it  will  be 
seen  that  it  was  only  a  question  of  time  before 
the  contraction  of  the  muscles  would  cause 
the  tip  of  the  branch  to  drop  downward, 
despite  the  efforts  of  the  holder  to  prevent  it. 
And  as  the  attempt  was  usually  made  in  local- 
ities where  there  was  every  surface  indication 
of  underground  water  it  is  not  to  be  won- 
dered at  that  the  "water  witch"  was  success- 
ful. These  water  finders  firmly  believed  that 
it  was  the  attraction  of  the  water  which  pulled 
down  the  willow  branch,  but  if  they  had  but 
known  it  they  might  just  as  well  have  used 
curling  irons,  provided  they  held  them  in  the 
same  way  as  they  did  the  willow  branch. 

The    open    season  for 
dynamite   thawers    will  be 
Open  Season    here  soon.    In  the  course 
for    Dynamite  of  a  couple  of  months  we 
„,    J  will  be  reading  press  dis- 

1  nawers.  patches  describing  how 
Peter  Exstrom,  the  well- 
known  farmer,  discovered  that  the  dynamite 
he  had  been  using  for  blasting  up  stumps  had 
become  frozen.  Peter  proceeded  to  place  the 
sticks  of  dynamite  in  the  oven  of  the  kitchen 
stove,  or  for  variety  may  have  tried  to  thaw 
them  out  on  top  of  the  stove.  In  either  case 
he  made  a  hurried  exit,  leaving  a  wife  and 
seven  children.  Such  items  are  quite  common 
during  the  cold  weather  months :  and  it  will 
be  found  that  in  nearly  all  cases  the  accidents 
have  resulted  to  persons  not  familiar  with 
the  handling  of  high  explosives.  Practically 
all  accidents  nowadays  from  thawing  dyna- 
mite occur  among  farmers,  and  are  due  almost 
altogether  to  carelessness.  In  construction 
camps  very  few  accidents  occur  from  thaw- 
ing high  explosives.  In  the  first  place  most 
camps  have  storehouses  in  which  the  dyna- 
mite cannot  freeze,  and  if  it  should  freeze 
there  are  special  thawers  for  thawing  it  out. 
The  farmer,  with  his  few  sticks  of  dynamite, 
has  no  need  of  a  storehouse,  and  he  knows 
nothing  of  special  thawers. 


Hours  of 
Labor 


During  the  last  50  years 
there  has  been  a  great  im- 
provement in  industrial 
conditions   as   regards  the 

(-  n  v  a         workman.    In  no  one  thing 

ou  Years  Ago.  is  this  change  more  mar 

than  in  the  shortening  of 
the  working  day.  Here  is  an  outline  of  the 
hours  of  labor  in  a  large  New  England  man- 
ufacturing plant  for  the  year  1847-48.  The 
length  of  the  working  day  depended  upon  the 
hours  of  daylight.  During  nine  months  of 
the  year  work  began  at  sunrise.  In  May,  June 
and  July  work  began  at  4:55  a.  m.  In  the 
months  of  November,  December.  January  and 
February  the  workman  had  his  breakfast  be- 
fore beginning  his  work.  During  the  re- 
mainder of  the  year  breakfast  was  served 
anywhere  from  6 :30  to  7 :30  a.  m.  and  only 
40  minutes  were  allowed  for  it.  The  day's 
work  on  the  average  ended  at  7  p.  m..  even 
during  the  period  from  November  to  Febru- 
ary. With  the  old  wood  burning  stoves  giving 
all  ranges  of  temperature  from  torrid  to  frigid 
in  a  radius  of  20  ft.,  with  small  windows  af- 
fording meagre  light,  and  with  no  ventilation, 
the  factories  of '60  years  ago  were  not  exactly- 
conducive  to  the  happiness  of  the  workmen. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

The  Florida,  Alabama  &  Gulf  R.  R.  Co.  of 
Falco,  which  filed  its  incorporation  papers  last 
week,  proposes  to  build  a  line  from  Falco, 
Ala.,  to  Galliver,  Fla.,  a  distance  of  27  miles, 
at  which  latter  point  it  will  touch  the  Pensa- 
cola  and  Atlantic  division  of  the  Louisville  & 
Nashville.  It  is  stated  that  the  construction 
work  is  to  begin  at  once.  The  corporation  is 
capitalized  at  $150,000.  Those  interested  are: 
W.  K.  Hyer,  Jr.,  J.  R.  McLane  and  W.  A. 
Blount. 

N.  G.  Winn,  one  of  the  Directors  of  the 
Mobile  &  West  Alabama  R.  R.,  has  been  in- 
formed by  Judge  A.  Austin,  Mobile,  that  the 
necessary  capital  will  be  secured  shortly  for 
the  construction  work  of  a  London,  England, 
syndicate.  This  line  is  projected  from  Mo- 
bile to  a  point  on  the  Tennessee  river.  The 
survey  shows  that  it  will  pass  through  De- 
mopolis,  and  it  will  open  a  rich  territory  both 
to  the  north  and  to  the  south  of  Demopolis, 
Ala. 

Arizona. 

®The  following  have  secured  sub-contracts 
frcm  MacArthur  Brothers  Co.  for  work  on 
the  Fairbanks-Tucson  extension  of  the  El 
Paso  Southwestern  R.  R. ;  Reiwitz  Construc- 
tion Co.,  team  work,  Fairbank,  Ariz. ;  Gust 
Jacobson  &  Co.,  team  work,  Benson,  Ariz. ; 
H.  E.  Williams,  team  work,  Benson,  Ariz. ; 
G.  H.  Kilbeck,  team  work,  Benson,  Ariz.; 
Crook,  Allen  &  Co.,  team,  rock  and  shovel 
work,  Benson,  Ariz. ;  Ely  Construction  Co., 
team  and  shovel  work,  Jantano,  Ariz. ;  Rey- 
nolds Construction  Co.,  team  and  shovel  work, 
Vail,  Ariz. ;  A.  E.  Deyo,  rock  work,  Pantano, 
Ariz. ;  Gilbert  Brothers,  team  work,  Vail,  Ariz. 
The  contract  awarded  to  MacArthur  Brothers 
Co.  covers  67  miles  of  line  and  involves  about 
2.600,006  cu.  yds.  of  rock  and  earth  excava- 
tion and  about  30,000  cu.  yds.  of  concrete 
masonry.  C.  A.  Tinkler,  Benson,  Ariz.,  is 
Superintendent  for  MacArthur  Brothers  Co. 

Arkansas. 

The  St.  Louis.  Iron  Mountain  &  Southern 
has  completed  the  rebuilding  of  the  secondary 
line  from  Marianna,  Ark.,  to  Ferriday,  La. 
The  cut-off  from  West  Memphis,  opposite 
Memphis,  Tenn.,  to  Marianna  will  be  com- 
pleted in  December. 

The  Fort  Smith  Light  &  Traction  Co.  will 
commence  work  about  Oct.  1  rebuilding  its 
Garfield  Ave.  line  at  Fort  Smith.  The  work 
will  cost  about  $60,000. 

California. 

The  West  Side  R.  R.  Co.,  of  Sacramento, 
incorporated  on  Sept.  1  with  a  capital  stock 
of  $1,000,000.  proposes  to  build  an  electric 
railway  from  Sacramento  to  Rio  Vista.  The 
incorporators  are  H.  W.  Furlong,  H.  P.  Lil- 
ienthal,  a  son  of  the  President  of  the  North- 
ern Electric,  and  William  Ilerlitz.  One  of 
the  objects  of  the  company  is  to  develop  the 
holdings  comprising  10,000  acres  lying  across 
the-  river  from  Sacramento  City  in  Reclama- 
tion District  000,  which  is  in  the  hands  of  the 
West  Sacramento  Land  Co.  It  is  reported  that 
work  will  be  commenced  in  .'50  days. 

Ground  has  been  broken  at  Vallejo  for  the 
line  of  the  Vallejo  Northern  R.  R.,  which  is 
to  run  along  the  water  front  at  that  city. 
I  homas  McGill  is  the  contractor. 

Construction  work  on  the  San  Diego  & 
Arizona  R  R.,  westerly  from  Silsbee,  was 
started  two  weeks  ago.  Robert  Slierer  &  Co., 
San  Diego,  Cal.,  arc  the  contractors. 

The  Oakland  &  Antioch  Ry.,  now  in  opera- 
tion between  Lafayette  and  May  Point,  is  said 
to  be  planning  to  have  work  started  in  the 
near  future  on  a  branch  line  from  Danville 
to   Mat  line/  which  will  cost  about  $250,000. 

Good  progress  is  being  made  with  the  pre- 
liminary surveys  for  tin  projected  120-mile 
line  of  the  Sacramento  Valley  West  Side  Klec- 
tric  Ry.  Co.    The  surveys  will  probably  be 


completed  to  Red  Bluff  early  in  November. 
Melville  Dozier,  Jr.,  Sacramento,  Cal.,  is  Chief 
Engineer. 

The  Santa  Fe  System  has  arranged  for  the 
following  improvements  in  California :  Re- 
pairing its  wharf  at  Ferry  Point  opposite  San 
Francisco  at  an  estimated  cost  of  $14,800 ;  re- 
placing old  water  system  at  Helen  at  a  cost  of 
$4,200 ;  constructing  a  passing  track  and  spur 
track  at  Bengal  at  a  cost  of  $6,671 ;  extensive 
track  change  at  Junction  at  a  cost  of  $156,000 ; 
extensive  track  changes  and  rearrangement  of 
yards  at  River  bank  to  cost  $151,000 ;  rebal- 
lasting  track  between  milepost  253  and  260, 
Los  Angeles  division,  at  an  estimated  cost  of 
$13,500 ;  changing  the  alignment,  reducing 
curves  and  constructing  a  connection  track 
with  the  Southern  Pacific  at  Oakland,  the  esti- 
mated cost  $22,034.  To  cover  the  cost  of  this 
work  the  company  has  appropriated  the  neces- 
sary money. 

Promotion  work  is  under  way  and  a  com- 
pany will  shortly  be  incorporated  to  construct 
an  electric  railway  into  the  east  side  of  San 
Fernando.  It  is  understood  that  the  line  will 
come  from  Van  Nuys  up  through  Archardale 
ranch,  the  Pacoima  section  and  up  Fourth 
St.  into  San  Fernando.  H.  J.  Whitley,  Man- 
ager Suburban  Homes  Co.,  San  Fernando,  is 
one  of  the  promoters. 

The  San  Jose  Terminal  Ry.  Co.,  of  San 
Jose,  which  filed  its  articles  of  incorporation 
early  this  month,  proposes  to  build  a  12-mile 
electric  railroad  between  San  Jose  and  the 
port  of  Alviso.  The  capital  stock  is  $2,500,- 
000,  M.  J.  Gardner,  Stockton,  being  the  prin- 
cipal stockholder. 

The  San  Joaquin  Light  &  Power  Co.  has 
received  15,000  redwood  ties  for  use  in  re- 
building its  street  railway  system  in  Bakers- 
field.  New  114-lb.  rails  are  also  expected  to 
reach  the  city  shortly.  J.  F.  Turner,  Bakers- 
field,  is  Superintendent. 

Information  received  from  Salt  Lake  City 
is  to  the  effect  that  the  (Salt  Lake  Route") 
San  Pedro,  Los  Angeles  &  Salt  Lake  R.  R. 
is  completing  plans  for  the  construction  of 
its  own  tracks  from  San  Bernardino  through 
the  Cajon  Pass  to  Daggett,  Ariz.,  a  distance 
of  over  100  miles,  at  a  cost  of  $3,000,000.  The 
company's  trains  have  used  the  tracks  of  the 
Santa  Fe  System  over  the  gap  in  the  past. 
The  exact  date  for  beginning  work  on  this 
new  line  has  not  yet  been  set,  but  it  will  prob- 
ably be  soon  after  the  last  bit  of  work  has 
been  finished  on  the  new  high  line.  F.  G.  Til- 
ton,  Los  Angeles,  Cal.,  is  Chief  Engineer. 

Colorado. 

The  City  Council  of  Canon  City.  Colo.,  has 
adopted  an  ordinance  granting  a  franchise  to 
Frederick  B.  Street  and  F.  L.  Kelsey  of  New 
York  to  use  the  public  streets  from  the  Den- 
ver &  Rio  Grande  and  the  Santa  Fe  stations 
to  Soda  Point  and  through  the  city  park  to 
the  top  of  the  Royal  Gorge  on  which  to  build 
and  operate  an  electric  railway  line.  The  line 
will  be  about  ten  miles  long  and  will  cost 
about  $400,000. 

We  are  advised  that  the  report  that  the 
Denver  &  Rio  Grande  R.  R.  is  now  engaged 
in  constructing  a  new  route  around  Soldier 
Summit  is  unauthorized.  It  is  probable  that 
nothing  of  this  kind  will  be  undertaken  this 
year. 

It  is  expected  that  the  Chicago,  Burlington 
&  Quincv  R.  R.  will  shortly  undertake  exten 

rive   railroad   construction   work   in  Weld 

County   and   other   parts  of   Colorado.  The 

Colorado  Ry.  Co.  (the  building  company  of 

the  Murlington  system),  has  filed  an  amend- 
ment of  its  articles  of  incorporation,  inercas- 

in"  its  capitalization  fr<  m  $1,000,000  to  $5.- 

000.000,  and  this  is  said  to  be  the  first  step 

before  beginning  work.  All  rights  of  way 
between  Greeley  and  Hudson  have  been  se- 
cured  and  rights  of  wa\  through  Greeley  as 

well,  to  the   railroad   operating   now   as  tin- 


Colorado  &  Southern.  The  proposed  line 
through  Greeley  will  connect  the  Colorado  & 
Southern,  which  covers  Northern  Colorado, 
with    the    main    line    of    the    Burlington  at 

Hudson. 

A  meeting  of  the  directors  of  the  Denver 
&  Rio  Grande  system  will  be  held  in  New 
York  city  within  the  next  few  weeks  to  con- 
sider financing  a  plan  which  has  for  its  pur- 
pose the  raising  of  funds  to  defray  the  ex- 
pense of  needed  improvements  on  the  system 
in  Colorado. 

The  Santa  Fe  System  has  authorized  the 
expenditure  of  $35,000  to  cover  the  cost  of 
widening  embankments  and  cuts  between 
Struby  and  South  Denver,  Colo. 

Plans  for  the  Utah  extension  of  the  Den- 
ver, Northwestern  &  Pacific  (Moffat)  R.  R. 
are,  according  to  advices  from  Grand  Junc- 
tion, Colo.,  well  under  way.  An  investigation 
of  the  possibilities  of  the  Uintah  Basin  is  be- 
ing made  by  Frederick  Brind,  representing 
foreign  capitalists.  L.  D.  Blauvelt,  Denver. 
Colo.,  is  Chief  Engineer  of  the  railroad. 

Florida. 

The  W.  K.  Palmer  Co.,  717  Dwight  Bldg 
Kansas  City,  Mo.,  has  been  awarded  the  con- 
tract for  the  engineering  work  for  the  pro- 
posed  line   of   the   Atlantic,    Okeechobee  & 
Gulf  Ry.,  from  Tampa  to  Fort  Lauderdale. 

Georgia. 

The  Atlanta  Northeastern  R.  R.  Co ,  has 
been  authorized  to  change  its  charter  so  that 
it  can  extend  its  line  from  Midway  Church  in 
Forsyth  county,  to  Creighton,  in  Cherokee 
county.  An  increase  in  capital  stock  from 
$o0.000  to  $1,200,000  has  been  also  granted 
J.  M.  Ponders,  J.  L.  Murphy  and  Robert  Jones, 
all  of  Atlanta,  are  the  officers  of  the  Atlanta 
Northeastern  Ry. 

The  Etowah  Valley  R.  R.  has  been  granted 
a  charter  and  proposes  to  run  a  line  from 
Mall  Ground  to  Towns  county  through  Chero- 
kee, Forsyth.  Dawson,  Lumpkin,  White  and 
Towns  counties.  The  Etowah  Valley  line  is 
incorporated  for  $50,000  bv  residents  of  Dahl- 
onega. 

Progress  is  being  made  with  the  preliminary 
work  for  the  new  line  of  the  Valdosta.  Moul- 
trie &  Western  R.  R.,  Frank  Roberts,  Presi- 
dent, Valdosta,  Ga.,  which  will  enter  Mont- 
gomery, Ala.  A  sr.bsidiarv  companv,  the 
Moultrie  &  Fort  Gaines  R.  R.,  chartered  some 
time  ago,  is  now  completing  its  organization. 
Surveys  have  been  completed  nearly  to  Fort 
Gaines  and  the  line  will  enter  Alabama  either 
at  that  place  or  a  few  miles  east,  at  Howards 
Landing. 

The  East  Rome  Gasoline  Ry.  Co.  have  been 
organized  by  residents  of  Rome.  Ga.,  and  has 
annhed  for  a  franchise  to  operate  a  gasoline 
traction  line  in  East  Rome. 

Grading  work  is  being  rushed  on  the  new 
railroad  to  connect  Toccoa  and  Carnesville. 
This  new  railway  is  a  communitv  enterprise, 
as  no  outside  capital  has  been  solicited  It  is 
hoped  that  after  the  first  section  of  the  line 
is  completed,  it  will  be  possible  to  extend  the 
line  to  Athens,  tapping  the  Seaboard  Air  Line, 
and  later  to  Washington,  via  Lexington. 

Application  is  to  be  made  to  the  City  Council 
of  Valdosta  for  a  franchise  for  a  street  rail- 
way to  operate  over  streets  not  already  occu- 
pied by  the  Valdosta  Street  Ry.  Co.  Col 
George  I..  Patterson.  Valdosta.  is  interested. 

The  Elberton  &  Eastern  Ry.  Co.  has  applied 
lor  an  amendment  to  its  charter,  reducing  its 

capital  stock  from  $500,000  to  $200,000,  and 
changing  its  eastern  terminus  from  Lincolnton 
I"  Amity,  in  Lincoln  county. 

Illinois. 

®A  contract  has  been  closed  with  Hugh  G 
Palmer,  Contracting  Kngineer,  Yorkville.  111. 
for  the  engineering  and  construction  of  the 

first  section  of  the  Preeport-Madison  Electric 
Rj     Phis  firs!  section  will  run  from  Free- 


•fi  indicates  work  now  open  for  bids.    3>  indicates  a  contract  let  recently. 
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port  to  Cedarville,  a  distance  of  1(5  miles.  Mr. 
Palmer  will  also  attend  to  the  financing  of  the 
line. 

In  our  last  issue  we  noted  the  incorporation 
of  the  La  Salle  County  Electric  R.  R.  Co., 
which  proposes  to  construct  a  line  from  Men- 
dota  to  Ottawa.  The  capital  stock  is  $500,000. 
The  incorporators  and  first  board  of  direc- 
tors are:  George  H.  Dodge,  an  engineer,  1131 
East  (i4th  St.,  Chicago;  O.  D.  Weaver,  Jr., 
4425  North  Winchester  Ave.,  Chicago ;  Ed- 
ward  Horsman,  a  contractor,  4633  Kenmore 
Ave.,  Chicago ;  Boyd  C.  Weaver,  4425  North 
Winchester  Ave.,  Chicago;  Fred  S.  Abraham, 
1937  Morse  Ave.,  Chicago. 

Farmers  and  business  men  along  the  line 
of  the  old  Chandler  R.  R.,  running  from  Ma- 
comb, 111.,  to  Littleton,  are  forming  a  com- 
pany to  purchase  the  old  railroad  when  bids 
for  it  are  received  Sept.  21.  The  new  com- 
pany will  be  known  as  the  Macomb  Southern 
Traction  Co.  and  will  be  capitalized  at  $750,- 
000.  It  is  planned  to  extend  the  line  from 
Beardstown  via  Rushville.  The  bid  of  $30,- 
000  by  a  Chicago  Wrecking  Co.  was  rejected 
by  the  court. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  (Soo  Ry.)  of  Minnesota,  Wisconsin 
and  Dakota  has  been  granted  a  charter  to 
operate  its  railwav  in  Illinois.  The  capital 
stock  of  the  company  is  $42,000,000.  F.  B. 
Martin,  140  S.  Clark  St.,  Chicago,  111.,  is  one 
of  the  incorporators. 

Indiana. 

The  Fort  Wayne  &  Northern  Indiana  Trac- 
tion Co.,  Fort  Wayne,  is  stated  to  be  expend- 
ing about  $250,000  for  relaying  its  tracks  on 
certain  streets  at  Fort  Wayne. 

The  Traction  Committee  of  the  Richmond 
Commercial  Club,  C.  W.  Jordan,  Secretary, 
Richmond,  Ind.,  has  been  considering  the  se- 
lection of  a  route  for  the  proposed  north  and 
south  traction  line.  It  is  said  that  when 
the  route  is  selected  the  promoters  will  go 
ahead  at  once  and  have  a  survey  made. 

A  project  is  under  consideration  for  the  con- 
struction of  an  electric  railway  between  New 
Albany,  Ind.,  and  French  Lick  and  West 
Baden  Springs.  It  is  reported  that  F.  E. 
Seagraves,  Toledo,  O.,  will  take  hold  of  the 
project  if  assured  of  encouragement  from 
points  along  the  proposed  line. 

Iowa. 

A  good  start  has  been  made  with  the  grad- 
ing work  for  the  Iowa  Traction  Co.'s  pro- 
posed line  from  Waterloo  to  Oskaloosa,  and 
the  contractors,  Coon  &  Van  Camp,  728  Wel- 
lington Ave.,  Waterloo,  la.,  will  be  ready 
shortly  to  sublet  some  of  the  work. 

Kansas. 

The  Santa  Fe  System  has  planned  on  the 
following  improvements  for  the  state  of  Kan- 
sas :  Installation  of  a  100-ton  track  scale  at 
Abilene  to  cost  $4,000;  the  installation  of  an 
automatic  semiphore  signal  system  between 
A.,  T.  &  S.  F.  Junction'  and  Turner  to  cost 
$16,000,  and  between  Turner  and  Holliday  to 
cost  $21,000. 

Applications  have  been  filed  with  the  Kan- 
sas State  Public  Utilities  Commission  for 
permission  to  issue  $5,000,000  in  bonds  by  the 
Larned  &  Northwestern  R.  R.  Co.,  which  pro- 
poses the  construction  of  a  north  and  south 
railroad  through  the  central  part  of  the  state. 
It  is  planned  to  build  from  Almena  on  the 
Rock  Island  in  Norton  County  to  Coldwater 
in  Comanche  County,  passing  through  Nor- 
ton, Phillips,  Rooks,  Ellis,  Russell,  Pawnee, 
Edwards,  Kiowa  and  Comanche  Counties. 

Louisiana. 

®L.  M.  Linnan,  Baton  Rouge,  La.,  has  been 
awarded  the  contract  for  the  grading  work 
for  the  projected  line  of  Iberia,  St.  Mary  & 
Eastern  R.  R.  This  line  is  to  parallel  the 
Southern  Pacific  from  New  Iberia  to  Oliver 
Station.  Beyond  that  point  it  will  occupy  a 
right  of  way  about  midway  between  the 
Southern  Pacific  tracks  and  the  narish  road 
until  Jeanerette  is  reached.  Beyond  Jeanerettc 
it  will  swing  closer  to  the  east,  following  very 
closely  the  direction  of  the  Teche  until  a  point 


near  Charenton  is  reached.  Here  it  will  cross 
the  Teche  on  a  steel  bridge  to  cost  $25,0(10. 
After  three  miles'  travel  on  the  east  bank  of 
the  Teche  it  will  cross  the  Teche  again  on 
another  $25,000  bridge  just  before  it  reaches 
Franklin.  From  this  latter  point  on  to  Ber- 
wick it  will  follow  the  Teche  and  the  Atcha- 
falaya  river.  It  is  intended  to  put  motor  cars 
in  service  on  the  line  between  New  Iberia 
and  Berwick.  Col.  F.  M.  Welch,  New  Iberia, 
La.,  is  President. 

F.  W.  Crosby,  president  of  the  Southwestern 
Power  &  Traction  Co.,  has  made  a  proposi- 
tion to  the  Board  of  Trade  of  New  Iberia, 
La.,  looking  to  the  building  of  a  trolley  line. 
The  proposition  was  contingent  upon  the  rais- 
ing locally  of  $35,000,  secured  by  6  per  cent 
preferred  stock. 

The  City  Council  of  New  Orleans,  La.,  is 
considering  an  ordinance  giving  the  New  Or- 
leans Ry.  &  Light  Co.  the  right  to  lay  a  double 
track  on  Common  St.  from  Baronne  to  Ram- 
part. In  consideration  for  this  right  the  com- 
pany is  obligated  to  pave  the  street  from  curb 
to  curb  and  between  tracks  with  creosoted 
wood  block. 

The  Lafourche  Valley  &  Gulf  R.  R.  project 
has  been  revived  and  advices  from  Thibodaux, 
La.,  state  that  eastern  capitalists  have  agreed 
to  finance  the  line,  grading  work  on  which  is 
to  be  started  shortly. 

At  a  special  election  at  Denham  Springs, 
La.,  it  was  voted  to  levy  a  special  5-mill  tax 
for  ten  years  for  the  proposed  Maurepas  & 
Northern  R.  R..  to  be  built  and  operated  by 
the  McKenzie  Lumber  Co.  The  McKenzie 
Lumber  Co.  will  soon  start  construction  of  the 
large  sawmill  at  Denham  Springs. 

Maryland. 

®P.  Farrell,  Cincinnati.  O,  has  been  award- 
ed a  contract  by  the  Baltimore  &  Ohio  R.  R. 
for  constructing  a  subway  at  Harrison  St., 
Cumberland,  Md.,  and  also  for  the  improve- 
ment of  the  railroad  station  and  the  erection 
of  a  new  freight  depot  in  that  city.  The  con- 
tract amounts  to  about  $150,000. 

Michigan 

The  Young  Men's  Business  Association  of 
Port  Huron,  Mich.,  is  advocating  the  construc- 
tion of  an  interurban  line  into  Sanilac  and 
Huron  counties. 

Minnesota. 

H.  A.  Barbero  has  been  engaged  by  the 
Interurban  Construction  Co.  of  Hastings, 
Minn.,  to  build  the  interurban  road  from  St. 
Paul  to  Rochester. 

Duluth  and  the  Ranges. 

BY  PETER  E.  MEAGHER. 

®The  Pastoret-Lawrence  Co.  of  Duluth  was 
awarded  a  small  sewer  contract  by  the  village 
of  Eveleth,  Minn.,  and  will  start  on  the  same 
immediately. 

®Pastoret-Lawrence  Co.,  Duluth,  Minn., 
were  awarded  a  $20,000  paving  contract  by 
the  city  of  Biwabik,  Minn.,  and  will  start  on 
the  same  as  soon  as  possible. 

G.  W.  Alden,  manager  of  the  Western  Sales 
Department  for  the  McMyler  Interstate  Co., 
manufacturers  of  locomotive  cranes,  etc., 
spent  a  day  with  us  here  recently.  He  was 
on  his  way  to  Canada,  and  stated  business 
with  his  firm  was  very  good. 

Andrew  Perrin  of  the  contracting  firm  of 
Carl  Hall  &  Co.  was  a  caller  and  stated  that 
they  were  not  doing  any  work  at  the  present 
time,  but  were  in  the  market  for  some.  He 
also  stated  that  Mr.  Hall  had  just  returned 
from  a  two  months'  trip  to  Eurooe. 

C.  A.  Overlien,  representing  the  J.  I.  Case 
Threshing  Alachine  Co.,  spent  two  or  three 
days  with  us  here  recently.  Peter  E.  Meagher 
of  Duluth  is  sales  agent  for  the  Case  com- 
pany, and  Mr.  Overlien  was  here  working  on 
prospects. 

Lamond  Nickel  Co.,  Ltd.,  and  the  Victoria 
Mines,  Ontario,  are  open  for  bids  for  the 
sinking  of  a  7x22  ft.  vertical  shaft  1,000  ft. 
deep.  Full  information  can  be  obtained  from 
the  companv. 

Thomas  Walsh  of  the  Johnson-Carey  Co., 
who  are  doing  some  work  on  the  Canadian 


Northern  near  Duluth,  was  a  visitor  here 
lately  and  stated  that  his  firm  was  very  nearly 
through  with  their  work  on  the  Canadian 
Northern  in  Minnesota,  and  were  very  busy 
opening  up  their  new  work  in  Canada. 

The  35  miles  of  electric  railroad  that  I  men- 
tioned in  the  last  issue  which  was  to  be  com- 
pleted this  fall  received  propositions  on  this 
work  last  week  from  several  contracting  firms 
and  then  notified  them  that  they  would  not 
start  on  this  work  until  next  spring.  The 
reasons  for  postponing  were  not  stated. 

Mr.  Joslin,  representing  the  Conneaut 
Shovel  Co.,  spent  a  couple  of  days  here  with 
us  on  his  return  from  the  Iron  Range,  where 
he  reported  a  very  successful  business,  and 
left  here  for  the  copper  county  in  Michigan. 

H.  T.  Hazen,  chief  engineer  of  the  Duluth, 
Winnipeg  &  Pacific  Ry.,  with  headquarters  at 
Duluth,  left  last  week  for  Canada,  where  he 
will  be  in  charge  of  about  350  miles  of  new 
work  on  the  Canadian  Northern  in  Canada. 
Mr.  Hazen,  however,  will  make  his  headquar- 
ters and  keep  his  home  in  Duluth. 

H.  Linn  of  H.  Linn  &  Co.,  contractors  on 
the  Canadian  Northern  Ry.  in  Canada,  was  a 
caller  at  this  office  and  purchased  some  new 
equipment  for  his  work,  which  he  has  already 
started. 

C.  E.  Jamieson,  the  railroad  contractor,  was 
a  caller  and  stated  that  he  was  not  doing  any- 
thing at  the  present  time. 

Greer  Thompson,  manager  for  the  Drake 
&  Stratton  Co.  in  their  Minnesota  operations, 
was  in  Duluth  last  week  on  his  way  to  the 
east.  Mr.  Thompson  has  been  ill  for  some 
time,  and  is  rapidly  recovering,  and  at  this 
time  is  about  his  usual  self. 

H.  L.  Bartlett  of  the  H.  L.  Bartlett  Co. 
was  in  the  city  a  few  days  ago  and  stated  that 
they  were  very  busy.  Besides  having  several 
paving  and  sewer  contracts,  they  are  sinking 
a  number  of  shafts  for  the  Iron  Mining  Co. 
on  the  ranges  in  Minnesota. 

The  labor  situation  in  Duluth  and  vicinity 
is  in  a  very  ticklish  condition  at  the  present 
time.  There  are  more  jobs  than  there  are 
men,  and  the  wages  have  been  raised ;  but  it 
does  not  seem  to  make  any  difference.  There 
is  a  great  deal  of  municipal  work  at  the  pres- 
ent time,  and  that  undoubtedly  accounts  for 
the  shortage  in  the  labor  supply. 

Contractors  and  others  are  invited  to  make 
the  labor  and  equipment  office  of  Peter  E. 
Meagher,  409  W.  Michigan  St.,  Duluth,  Minn., 
their  headquarters  while  here. 

Mississippi. 

®The  Meridan  &  Deep  Water  Ry.  Co.,  W. 
C.  Stowell,  Chief  Engineer,  Meridian.  Miss., 
has  closed  a  contract  with  the  Knickerbocker 
Construction  Co.,  of  Chicago  and  New  York, 
for  the  grading  and  complete  construction  of 
the  road  to  Myrtlewood.  The  road  is  to  be 
completed  to  the  Tombigbee  river  in  one  year 
and  to  Myrtlewood  in  two  years.  A  bridge 
will  have  to  be  built  across  the  Tombigbee 
before  Myrtlewood,  on  the  Louisville  &  Nash- 
ville, can  be  reached.  The  company  is  to  be- 
gin work  within  30  days. 

A  project  is  under  consideration  for  con- 
structing a  street  car  system  at  Laurel,  Miss. 
Paul  H.  Saunders.  President  of  the  Rank  of 
Laurel,  is  one  of  the  leaders  in  the  movement. 

Henry  L.  Daherty  &  Co.,  New  York,  have 
acquired  the  property  of  the  Hattiesburg  Trac- 
tion Co.,  Hattiesburg.  Miss.,  and  will,  it  is 
understood,  expend  $250,000  during  the  next 
three  years  for  betterments  and  extensions. 
C.  Z.  Stevens.  Hattiesburg.  is  local  Manager 
of  the  Traction  Co. 

Missouri. 

The  City  Council  of  St.  Joseph  has  adopted 
an  ordinance  providing  for  a  subway  on  6th 
St..  south  of  the  union  passenger  station.  The 
estimated  cost  of  the  subway  is  $163,000, 
which  will  be  borne  by  the  railways. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 
The  county  court  last  week  awarded  the 
contract  to  grade  8%  miles  of  the  Blue  Ridge 
road.    Bids  for  this  work  were  opened  in  this 
city  Aug.  18  and  held  under  advisement  on 
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account  of  injunction  suits  brought  by  several 
owners  of  abutting  farm  lands.  These  suits 
were  dissolved  a  few  days  ago  by  Judge  Wal- 
ter A.  Powell  in  Independence,  leaving  the 
county  court  free  to  act.  The  bid  of  the 
Colyer  Bros.,  which  was  considered  by  the 
court  the  lowest  and  the  best,  was  as  follows : 
Earth  excavation,  97,400  cu.  yds.  at  19%  cents, 
amounting  to  $18,993 ;  (5,800  yds.  of  rock  exca- 
vation at  59  cents,  amounting  to  $4,012,  a  total 
of  $23,005  for  the  entire  contract.  The  road 
included  in  this  contract  extends  from  the 
east  side  of  Swope  Park  in  the  general  direc- 
tion northeast  to  a  point  1,600  ft.  south  of  the 
center  of  Section  17,  Township  49,  Range  32, 
or  to  the  end  of  the  macadam  on  the  present 
part  of  the  road.  The  contract  calls  for  a 
roadway  80  ft.  wide.  That  part  of  it  between 
Raytown  and  Swope  Park  was  graded  a  year 
or  two  ago  to  a  width  of  CO  ft.,  but  that  was 
not  considered  wide  enough  by  the  present 
county  court,  which  is  planning  for  the  time 
when  this  will  be  a  part  of  the  park  and  boule- 
vard system  of  Kansas  City.  Later  it  will 
probably  be  macadamized. 

Coincident  with  the  visit  to  Kansas  City 
made  last  week  by  Samuel  McRoberts,  the 
New  York  banker  who  is  at  the  head  of  the 
syndicate  backing  the  construction  of  the  Kan- 
sas City.  Clay  County  &  St.  Joe  electric  line, 
conies  a  report  from  Liberty  that  30  teamsters 
in  the  employ  of  the  L.  J.  Smith  Construction 
Co.  have  camped  near  Liberty  ready  to  begin 
work  on  the  construction  of  the  4-mile  stretch 
of  roadway  west  of  that  city.  The  Smith  Con- 
struction Co.,  with  the  Bernard  Corrigan  Co., 
have  been  incorporated  into  the  Wyandotte 
Construction  Co.,  which  have  been  given  the 
contract  for  building  the  electric  line.  Mr. 
McRoberts  said  yesterday  morning  that  the 
financing  of  the  new  line  had  been  arranged 
and  that  only  that  the  actual  construction 
work  remained.  The  reports  from  Liberty 
indicates  that  no  time  is  to  be  lost  in  getting 
the  work  under  way. 

Mr.  Jack  Massey  of  Calloway,  Neb.,  was  in 
the  city  last  week.  Mr.  Massey  is  just  finish- 
ing a  nice  piece  of  work  on  the  Union  Pacific 
near  Calloway.  Mr.  Massey  is  looking  over 
the  electric  line  work  here  and  may  take  some 
machine  work  on  it. 

Mr.  G.  E.  Dutcher.  who  has  a  team  and  ma- 
chine outfit  at  work  on  the  Rock  Island  work 
near  Chariton,  Iowa,  was  in  Kansas  City  last 
week  looking  over  the  work  on  the  new  elec- 
tric lire  near  this  place.  Mr.  Dutcher  has  been 
making  excellent  progress  with  his  Iowa  work 
and  will  no  doubt  finish  that  work  in  the  next 
few  weeks. 

Mr.  E.  J.  Fitzgerald  has  taken  some  team 
work  on  the  new  electric  line  under  Dave 
Griffith  and  will  soon  be  moving  dirt. 

Mr.  J.  C.  Mulville  of  Alton,  111.,  was  in 
Kansas  City  last  week.  Mr.  Mulville,  with 
a  number  of  other  contractors,  went  over  the 
electric  line  and  announcement  may  be  made 
later  of  Mr.  Mulville  taking  some  of  that 
work. 

Mr.  J.  J.  Mclnerney  returned  to  Kansas 
City  last  week  after  having  finished  a  nice 
piece  of  work  on  the  Union  Pacific  under 
Phalcn  &  Shirley.  Mr.  Mclnerney  reports 
that  he  has  taken  some  work  near  Memphis. 
Term.,  under  List  &  Gifford  and  will  move 
his  outfit  to  that  work  at  once.  . 

Mr.  E.  C.  Hingston  of  the  Bucyrus  Co.  was 
in  Kansas  City  last  week  looking  up  shovel 
prospects.  Mr.  Hingston  thinks  Kansas  City 
is  about  the  busiest  place  in  the  contracting 
line  that  he  struck  for  some  time. 

Mr.  \V  M.  Spencer  has  moved  his  family  to 
Excelsior  Springs  where,  lie  will  make  his 
li'.me  while  he  is  working  on  the  Kansas  City- 
Excelsior  Spring)  electric  line. 

Mr  L  I.  Viall  of  the  firm  of  Wood.  Man- 
croft  &  Doty  has  taken  eleven  miles  of  ma- 
chine and  team  work  on  the  Kansas  City,  St. 
'fiM-|  h  elcctru  lii.e  from  Griffith  \-  McMurray 
and  will  move  on  that  work  at  once. 

Montana. 

It  is  unofficially  stated  that  President  How- 
ard l  lli'lt  of  the  Northern  Pacific  has  author 
\tt(i   t  ie  Chief   Knuincer  to  let  the  contract 


for  the  track  lyint»  north  of  Glendive.  Mont., 
to  Sidney.  The  road,  which  will  lie  60  miles 
long,  taps  a  country  that  has  been  settled  dur- 
ing the  last  two  years.  It  is  said  that  work 
will  be  started  immediately. 

Advices  from  Twin  Bridges,  Mont,  state 
that  the  Gilmore  &  Pittsburg  surveyors  are 
still  at  work  between  Point  of  Rocks  and 
Twin  Bridges.  From  the  manner  in  which 
the  survey  is  being  pushed  to  completion  it 
would  seem  that  the  road  is  anxious  to  get 
the  work  through  with  as  soon  as  possible. 
George  Metlen,  an  engineer  of  Dillon,  has 
been  employed  to  cross-section  the  survey 
and  his  gang  is  pushing  the  work  rap- 
idly. Several  men  from  the  west  joined  the 
Gilmore  &  Pittsburg  forces.  The  right  of  way 
man  is  busy  securing  options  on  the  land 
traversed  by  the  survey  all  the  way  down 
from  Dillon,  as  well  as  for  property  in  town. 

Nevada. 

The  Eureka  &  Palisade  Ry.  Co..  G.  D.  Ab- 
bott, Superintendent.  Palisade.  Nev..  will 
shortly  have  work  started  on  the  reconstruc- 
tion of  its  railroad,  which  was  washed  out 
nearly  two  years  ago.  It  was  intended  to  start 
this  work  some  time  ago  but  various  mat- 
ters have  delayed  the  commencement  of  work. 

It  has  been  announced  by  W.  C.  Orem. 
General  Manager  of  the  Nevada  Copper  Belt 
R.  R.  Co.,  that  track  laying  has  been  started 
on  the  third  and  last  division  of  the  line  be- 
tween Hudson  and  Ludwig,  the  last  leg  con- 
necting the  Nevada  Douglas  Copper  properties 
with  the  copper  nnelter  at  Thompson. 

New  Jersey. 

The  Common  Council  of  Summit,  N.  J.,  is 
considering  an  ordinance  granting  a  franchise 
to  the  Morris  County  Traction  Co..  Morris- 
town,  N.  J.  By  the  terms  of  the  franchise  the 
company  is  to  construct  within  one  year  a 
double-track  trolley  line  from  Manle  St.,  in 
Park  and  Morris  Aves.  and  River  Rd.,  to  the 
line  dividing  the  city  and  Chatham. 

The  Public  Utilities  Commission  has  ap- 
proved the  railroad  track  elevation  ordinance 
recently  adopted  by  the  Common  Council  of 
Railway,  N.  J.  The  ordinance  has  been  signed 
by  the  United  Railroad  &  Canal  Co.  and 
Pennsylvania  R.  R.  officials. 

New  Mexico. 

The  Santa  Fe  System  has  planned  on  the 
following  improvements  in  New  Mexico: 
Additional  tracks  and  station  facilities  at  San- 
ta Rita,  to  cost  $25,000 ;  rip-rapping  banks  at 
mile-post  00,  Albuquerque  division,  at  a  cost 
of  $2,n0(t;  changing  alignment,  reducing  curves 
and  widening  embankments  between  Hurley 
and  Santa  Rha  at  a  cost  of  $28,000,  and  the 
construction  of  additional  water  facilities  at 
Chaves  to  cost  $10,275. 

New  York. 

®Oscar  Daniels  Co.,  127  N.  Dearborn  St., 
Chicago,  111.,  has  been  awarded  the  contract 
for  the  construction  of  section  No.  12  of  the 
proposed  Lexington  Ave.  subway  in  New 
York  City.  The  contract  amounts  to  $2,- 
825.740. 

The  Village  Board  of  St.  Johnsville  has 
granted  a  franchise  and  right  of  way  to  the 
Little  Falls  &  Johnstown  Electric  R.  R.  Co., 
tbe  route  entering  the  villatre  on  the  west  at 
Hough  St..  crossing  South  Division,  Mechanic 
and  Bridge  Sts.,  taking  Xew  St..  crossing 
Kingsbury  Ave.  and  Ann  Sts..  and  leaving 
the  village  by  way  of  Lion  ave. 

The  Long  Island  R.  R.  Co..  J.  R.  Savage, 
Chief  Engineer,  Jamaica.  N.  Y.,  is  considering 
the  question  of  elimination  of  additional  grade 
crossings  in  Queens  Borough,  The  plans, 
however,  have  not  sufficiently  progressed  along 
this  line  to  give  OUl  any  definite  information 

concerning  same. 

\dvices  from  Chatham.  \*  Y.  state  that 
the  Rutland  R,  R..  Which  is  controlled  bj  the 
New  York,  New  Havfn  &  Hartford   has  pur 

chased  the  neceasarj  site  tor  the  construction 

of  a  round  house,  machine  shop  and  steam 
coal   loading   apparatus      A    larger  turntable 

will  also  in  installed  J  C  Irwin.  Rutland, 
Vt   is  <  hief  Engineer  of  the  Rutland  R.  R. 


North  Carolina. 

The  North  &  South  Carolina  Ry.  Co.,  W.  R. 
Bonsai,  President,  Hamlet.  N.  C,  is  now 
making  an  extension  of  its  line  from  Mullins, 
S.  C,  25  miles  south  to  Pee  Dee  River.  Prac- 
tically all  the  line  has  been  graded  and  8 
miles  of  track  is  now  laid.  It  is  expected  to 
complete  the  extension  in  about  60  days. 

North  Dakota. 

Promotion  work  is  reported  well  along  for 
the  construction  of  an  electric  railway  be- 
tween Enderlin  and  Fort  Ransom.  A  con- 
siderable amount  of  stock  is  reported  to  hace 
been  sold.  E.  S.  Lovelace.  Fort  Ransom,  N. 
D.,  is  the  promoter. 

Ohio. 

The  Cleveland  Underground  Rapid  Transit 
Co.,  Cleveland,  O..  has  the  engineering  work 
under  way  for  the  Cleveland  subways.  The 
first  tube  to  be  built  will  extend  from  E.  55th 
St.  to  the  Public  Square  on  Euclid  Ave.  Under 
the  provisions  of  the  subway  ordinances  work 
on  the  Euclid  Ave.  tube  must  be  started  bv 
Jan.  1. 

Plans  are  under  consideration  for  the  erec- 
tion of  a  large  interurban  railway  terminal  at 
Ontario  Ave.  and  Prospect  Ave.,  in  Cleveland, 
and  the  construction  of  a  connecting  high 
speed  interurban  line  up  the  Cuvahosa  Vallev 
and  Kingsburv  Run.  Practically  all  of  the 
necessary  land  for  a  depot  site  is  now  under 
lease  or  option,  and  nearly  all  of  the  neces- 
sary right  of  way  for  the  high  speed  line  has 
been  secured.  It  is  proposed  to  build  a  dou- 
ble track  high  speed  line  from  the  city  limits 
to  the  terminal  by  coming  down  Kingsbury 
Run  until  it  meets  the  Cuyahoga  river  valley 
and  then  proceeding  along  the  side  of  the 
valley  until  reaching  a  point  just  south  of 
Canal  Rd.,  when  it  will  be  elevated  to  the 
Ontario  St.  level  of  the  depot.  The  proposed 
Kingsbury  run  line,  after  emerging  into  tbe 
Cuyahoga  valley,  would  pass  just  below  the 
Nickel  Plate  pas=enger  depot.  Tt  would  then 
skirt  the  high  hill  at  the  end  of  E.  9th  St., 
swing  around  near  the  eastern  end  of  the  Cen- 
tral viaduct  and  at  times  parallel  the  t-acks 
of  the  Wheeling  &  Lake  Erie  and  Nickel 
Plate  Rys.,  startine  to  ascend  near  the  Wheel- 
ing &  Lake  Erie  depot  so  that  interurban  cars 
may  enter  the  proposed  terminal  station  on  a 
level  with  Ontario  St.  The  ascent  would  be 
made  on  an  elevated  structure  of  steel  and 
concrete.  The  depot  project  is  designed  to 
take  care  of  all  interurban  lines  entering  the 
city  from  the  east  with  the  single  exception 
of  the  Shore  line  to  Willoughby,  a  problem 
which  has  not  been  solved  as  yet.  although  the 
engineers  are  working  to  learn  a  way  where- 
by it  may  be  included.  Warren  Bicknell. 
President  of  the  Warren  Bicknell  Co..  and  the 
Cleveland  Construction  Co.,  both  of  Cleve- 
land, O.,  is  interested. ' 

Oklahoma. 

Engineers  of  the*  Missouri.  Oklahoma  & 
Gulf  R.  R.  have  completed  the  work  of  sur- 
veying an  extension  of  the  line  from  Henry- 
etta  and  Oklahoma  Citv,  through  Shawnee 
and  have  begun  work  surveying  the  proposed 
line  to  Pittsburg,  Kan.,  to  connect  with  the 
Kansas  City  Southern  R.  R. 

The  Webbers  Falls,  Shawnee  &  Western 
Rj  has  completed  its  road  from  Webbers 
Falls  to  Warner,  Okla.,  a  distance  of  12  miles. 
The  first  passenger  train  was  run  on  Sept.  12. 
This  road  connects  with  the  Midland  Valley 
at  Warner  and  regular  trains  will  he  run  from 
Webbers  Falls  to  Muskogee  and  return  each 
day. 

Capitalists  of  Arapaho  are  forming  a  com- 
pany and  will  shortly  take  out  a  charter  for 
a  railroad  to  In-  known  as  the  Arapaho  North- 
western.    The  road  is  proposed  to  run  from 

Vrapaho  to  Westmoreland  by  way  of  Putnam, 
Taloga  and  Selling. 

According  to  advices  from  Cheyenne,  Okla.. 

considerable  activity  is  being  shown  l>\  sur- 
*e\ing  crews  in  that  vicinity.  The  Wichita 
Falls  &  Northwestern  has  run  a  second  SUr- 
<  erv  into  the  citj  and  it  is  said  that  the  Okla* 
hotna  Pacific  is  preparing  to  run  a  line  to  that 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


September  20,  191 1. 


ENGINEERING    &  CONTRACTING 


place.  Surveyors  of  the  Clinton,  Oklahoma 
&  Western,  now  working  between  Butler  and 
Hammon,  are,  it  is  believed,  heading  toward 
Cheyenne. 

At  a  meeting  of  the  Board  of  Directors  of 
the  Rapid  Transit  Interurban  Co.,  Tecumseh, 
Okla.,  held  Sept.  12,  a  proposition  of  the  Ben- 
edictine Fathers  to  give  the  company  free 
right  of  way  and  land  and  money  bonus  to 
build  the  Tecumseh-Sulphur  line  of  road  by 
the  way  of  the  Sacred  Heart  Mission  was  ac- 
cepted. 

The  Santa  Fe  System  has  appropriated  $18,- 
000  to  cover  the  cost  of  widening  embank- 
ments and  cuts  on  the  First  and  Second  dis- 
tricts of  the  Oklahoma  division  and  $5,000  to 
cover  cost  of  constructing,  at  mile  post  331, 
a  public  road  crossing,  plus  4,215  ft. 

Oregon. 

Grading  work  has  been  started  on  the  Salem- 
Albany  extension  of  the  Oregon  Electric  Ry. 
Co.,  Portland,  Ore.,  and  it  is  expected  that 
this  work  will  be  completed  by  Jan.  1.  This 
work  is  being  done  on  that  part  of  the  exten- 
sion between  Salem  and  the  Santiam  River, 
a  distance  of  18  miles.  McDougall  &  Guthrie 
have  the  grading  and  bridging  contract. 

The  Terminal  Ry.  of  Marshfield  has  filed 
its  articles  of  incorporation.  The  capital  stock 
is  $200,000  and  the  company  proposes  to  oper- 
ate a  line  between  Sunset  Bay  and  Taylor 
Siglin's  landing  through  the  towns  of  Empire, 
North  Bend  and  Marshfield.  The  incorpora- 
tors are  W.  S.  Chandler,  John  H.  Flannagan, 
J.  W.  Bennett,  C.  S.  Winsor,  and  the  principal 
place  of  business  is  at  Marshfield. 

The  Pacific  Great  Western  R.  R.  Co.,  in- 
corporated about  a  year  ago,  has  begun  con- 
demnation proceedings  to  secure  a  part  of  its 
right  of  way.  This  is  believed  to  mean  that 
construction  work  will  be  started  shortly. 
Surveys  for  this  line  have  been  made  from 
Eugene  to  the  mouth  of  the  Siuslaw  River. 
Ralph  B.  Hunt,  Eugene,  Ore.,  is  the  Engineer. 

Pennsylvania. 

©Contractor  Badman,  Nanticoke,  Pa.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  a  two-mile  spur  that  will  connect  the 
Truesdale  colliery  of  the  Lackawanna,  just 
below  Warrior  Run,  with  the  company's  Sugar 
Notch  property. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Reading  to  grant  a  franchise 
to  Ridge  Row  Street  Ry,  Co.,  which  proposes 
a  line  to  traverse  certain  streets  in  South 
Scranton  and  in  Dunmore  Borough.  P.  F. 
Cusick,  Reading,  Pa.,  is  interested. 

The  property  of  the  Eagle's  Mere  R.  R.  was 
sold  at  auction  last  week,  bondholders  of  the 
company  buying  the  property  under  foreclos- 
ure proceedings.  There  is  $100,000  in  bonds 
and  $50,000  in  stock  outstanding  on  the  prop- 
erty. The  property  consists  of  the  Eagle's 
Mere  R.  R.,  extending  from  the  Williams- 
port  &  North  Branch  R.  R.,  near  Sonestown, 
Sullivan  County,  Pa.,  to  the  boroueh  of 
Eagle's  Mere :  also  an  extension  from  Eagle's 
Mere  to  Eagle's  Mere  Park. 

The  Pittsburg  Rys.  Co.,  435  6th  Ave.,  Pitts- 
burg, is  reported  to  be  planning  to  expend 
$3,000,000  next  year  on  improvements  and  ex- 
tensions of  the  trolley  system  of  Pittsburg. 
Of  this  money  to  be  expended,  the  company 
will  contribute  about  $600,000  towards  re- 
moving a  hump  in  Grant  St.,  the  city  paying 
part.  About  20  miles  of  new  track  will  be 
laid  at  a  cost  of  $1,500,000.  For  bridges  and 
other  betterments  $676,000  will  be  spent  and 
for  machinery  $425,000. 

®McMenamin  &  Sims,  415  Arcade  Bldg., 
Philadelphia,  Pa.,  as  mentioned  in  our  last 
issue,  has  the  contract  for  constructing  an  8V2 
mile  extension  of  the  Monongahela  R.  R.  The 
work  extends  from  Martin,  Fayette  County. 
Pa.,  to  the  West  Virginia  state  line.  The  con- 
tract includes  400,000  cu.  yds.  earth  excavation 
and  loose  rock  excavation  and  200,000  cp.  yds. 
of  rock  excavation.  The  bridge  work  includes 
one  double  track  bridge  over  the  Mononga- 
hela River  at  New  Geneva,  Pa.,  requiring  five 
piers  and  two  abutments,  a  bridge  ox  er  Dun- 
cards  Creek  requiring  two  abutments  and  two 
piers,  a  bridge  over  Georges  Creek  requiring 


two  abutments  and  three  piers.  There  will 
also  be  several  6  to  10  ft.  arches,  several  pairs 
of  abutments,  and  a  number  of  concrete  box 
culverts.    None  of  the  work  is  to  be  sublet. 

South  Carolina. 

A  project  is  under  consideration  for  the 
construction  of  an  electric  railway  from  Abbe- 
ville to  Easley,  by  way  of  Anderson.  The 
line  will  be  about  60  miles  long.  It  is  stated 
that  the  people  of  Abbeville  County  have 
agreed  to  raise  $40,000  as  a  cash  bonus.  M. 
N.  Patterson,  Anderson,  S.  C,  is  the  promoter. 

Tennessee. 

Grading  work  has  been  started  at  Eagle- 
ville  for  the  interurban  line  to  be  constructed 
from  that  place  to  Franklin,  where  a  con- 
nection will  be  made  with  a  line  recently  built 
to  that  place.  It  is  hoped  to  complete  the 
grading  between  Eagleville  and  Franklin  with- 
in four  months. 

Texas. 

Application  has  been  made  to  Commission- 
ers' Court  at  Dallas,  by  John  T.  Witt,  C.  E., 
Dallas,  for  a  franchise  for  an  interurban  line 
along  the  West  Dallas  Pike.  Mr.  Witt  has 
also  applied  to  the  city  of  Dallas  for  a  fran- 
chise on  Elm  St.  from  Market  St.  westward 
to  the  city  limits.  The  company  represented 
by  Mr.  Witt  plans  to  build  to  West  Dallas  and 
Cement  City.  From  Cement  City  it  is  pos- 
sible that  the  line  will  turn  immediately  to 
the  north  and  make  for  Denton,  maybe  Gaines- 
ville. It  is  also  possible  that  a  line  through 
the  northern  part  of  the  county  to  North  Fort 
Worth  will  be  built. 

The  State  Railroad  Commission  has  been 
notified  that  the  Quanah,  Acme  &  Pacific  Ry., 
C.  E.  Ensminger,  General  Manager,  Quanah, 
Tex.,  have  completed  arrangements  for  the 
necessary  finances  to  build  the  extension  west- 
ward, which  has  been  projected  for  some  time. 
It  is  to  go  to  El  Paso,  with  Roswell,  N.  Mex., 
as  the  ultimate  destination.  At  present  the 
line  is  in  operation  from  Quanah  to  Paducah, 
43  miles.  The  distance  from  Quanah  to  Ros- 
well is  350  miles. 

Citizens  of  Tyler  have  raised  a  bonus  to 
secure  the  construction  of  a  street  railway. 
The  line  will  be  about  five  miles  long  and 
construction  work  is  to  be  commenced  before 
Jan.  1.  Thos.  O'Hara  and  Ralph  E.  Hoskot, 
Dayton,  O.,  have  been  granted  the  franchise 
for  the  line. 

Over  five  miles  of  grading  have  been  com- 
pleted for  the  Dallas- Waxahachie  interurban 
line,  now  being  built  for  Stone  &  Webster.  All 
right  of  way  matters  have  been  settled  and 
construction  work  will  be  rushed  with  the  idea 
of  placing  the  line  in  operation  within  12 
months.  The  route  of  the  line  is  as  follows  : 
Out  of  Dallas  the  Oak  Cliff  car  system  will 
be  used  as  trackage  to  a  point  west  of  the 
city,  thence  there  will  be  the  laying  of  the 
tracks  to  the  southward  to  go  to  Lisbon,  Lan- 
caster, the  halfway  point,  to  Red  Oak.  Eterett 
and  Waxahachie.  Contracts  have  been  placed 
for  the  rails,  the  ties,  bars,  bolts,  bridge  tim- 
bers and  all  road  materials  and  for  the  cars 
to  be  used  on  the  line.  Mark  Lowd,  Dallas, 
is  Engineer  in  charge  of  construction. 

The  bids  for  the  grading  of  the  line  of  in- 
terurban railway  between  Fort  Worth  and 
Cleburne  were  opened  in  Fort  Worth  on  Sept. 
15.  G.  H.  Clifford,  Fort  Worth,  is  General 
M^r>°ger. 

The  Santa  Fe  System  has  arranged  for  the 
following  improvements  in  Texas:  Construc- 
tion of  three  new  yard  tracks  and  extension 
of  several  old  ones  at  a  cost  of  $37,000 ;  widen- 
ing the  embankments  between  mile  posts  108 
and  187,  Southern  division,  at  a  cost  of  $39,- 
000 ;  widening  embankments  between  mile 
posts  299  and  317  at  a  cost  of  $12,000;  making 
the  necessary  track  changes  at  El  Paso  at  a 
cost  of  $2,600,  for  which  the  appropriations 
have  been  made. 

Grading  work  on  the  Jefferson  &  North- 
western R.  R.  has  been  completed  and  the  lay- 
ing of  steel  has  commenced.  It  is  expected 
that  the  trains  will  be  running  into  Linden 
by  Oct.  1. 

Work  will  be  started  shortly  on  the  exten- 


sion of  the  San  Benito  Interurban  Line  to 
Santa  Maria.  The  necessary  bonuses  to  se- 
cure the  extension  have  been  pledged.  Sam  A. 
Robertson,  San  Benito,  is  Manager. 

The  Ten  Thoifsand  Club  of  Smithville, 
Tex.,  has  appointed  a  committee  consisting  of 
W.  M.  Cobb  and  W.  R.  Searcy  to  compile  data 
regarding  the  proposed  line  of  railway  from 
Smithville  to  Aransas  harbor.  The  club  is 
understood  to  have  decided  to  take  this  prop- 
osition up  in  earnest  and  form  a  construction 
company  composed  of  local  capitalists  along 
the  line  of  the  proposed  road  to  build  the 
road. 

Utah. 

Advices  from  Salt  Lake  City  state  that  a 
company  is  being  organized  there  for  the  pur- 
pose of  building  a  line  from  that  city  to  the 
Utah  state  line  to  connect  with  the  Denver, 
Northwestern  &•  Pacific  Ry,  which  will  be 
extended  from  its  present  terminus  to  the 
connecting  point  on  the  state  line.  The  Salt 
Lake  company  is  said  to  be  backed  by  foreign 
capital.  Governor  William  Spry,  Salt  Lake 
City,  is  interested  in  the  project. 

The  Utah  Construction  Co.,  Ogden,  Utah, 
has  shipped  several  gradiner  outfits  to  Oreana 
to  start  work  on  the  double  tracking  of  the 
main  line  of  the  Southern  Pacific.  A  stretch 
of  60  miles  west  of  Great  Salt  Lake  has  been 
completed  and  it  is  planned  to  rush  the  work 
to  Oreana.  It  is  understood  that  the  work  of 
double  tracking  the  line  east  of  Reno  will  be 
started  in  the  spring. 

The  Commissioners  of  Cache  County  have 
granted  a  franchise  to  the  Ogden,  Logan  & 
Preston  Ry.  Co.,  to  operate  within  the  county 
an  electric  or  gasoline  railway.  The  franchise 
provides  that  work  upon  the  road  begin  with- 
in 60  days,  and  that  at  least  ten  miles  of  the 
road  be  completed  before  1913.  It  is  the  in- 
tention of  the  company  to  construct  an  elec- 
tric road  from  Ogden,  through  the  Cache  val- 
ley to  Preston,  connecting  with-  the  Salt  Lake 
&  Ogden  R.  R.  at  Ogden,  giving  an  hourly 
service  between  Preston  and  Salt  Lake.  A. 
W.  Shaw  of  Chicago  and  W.  P.  Funk  and 
M.  G.  Gollightly  of  Salt  Lake  appeared  be- 
fore the  commissioners  in  the  interests  of  the 
company.  Negotiations  for  a  franchise  in 
Ogden  are  under  way.  It  is  said  that  work 
will  be  started  as  soon  as  the  Ogden  franchise 
is  granted. 

Virginia. 

Location  work  is  now  under  way  for  the 
projected  line  of  the  Richmond-Northern 
Neck  R.  R.  from  Wicomico,  in  the  Northern 
Neck,  to  Doswell,  which  will  be  the  terminus 
of  the  road.  C.  M.  Ward,  Hanover  Ave., 
Richmond.  Va..  is  the  promoter. 

The  board  of  directors  of  the  Richmond  & 
Henrico  Ry.  Co.,  Main  St.,  Richmond,  are 
considering  building  an  extension  in  the  West 
End  at  Richmond.  Application  for  certain 
franchises  looking  toward  the  extension  of 
the  lines  in  the  city  were  made  to  the  city 
council  some  time  ago. 

•J«Bids  will  be  received  until  Sept.  23  by 
Post  Quartermaster.  Fort  Monroe.  Va.,  for 
furnishing  the  following  track  material :  2 
bars,  lining;  6  bars,  tamping;  400  bolts,  track. 
%xSVz,  with  square  nuts,  lbs.;  1,000  braces, 
rail,  Ajax,  for  60-pound  rails;  300  clay,  tons, 
for  ballast ;  4  eccentrics,  switch,  railroad :  2 
frogs,  stiff,  No.  9,  9  ft.;  48  handles,  spike 
maul  ;  2  jacks,  Barrett  Trip  No.  1  ;  200  joints, 
4-belt.  standard  angle  base;  4  mauls,  spike,  10- 
lb. ;  2,200  spikes,  railroad,  7-16x7-16x5  ins., 
lbs.;  52  ties,  dressed,  18x6.  oak.  20  14  ft..  16 
12  ft.  and  16  10  ft. ;  2,500  ties,  oak,  standard 
gage,  track. 

Washington. 

The  Northern  Pacific  Ry.  is  planning  to  ex- 
pend about  $500,000  at  Pasco.  Wash.,  and  has 
already  opened  bids  on  work  which  will  cost 
about  one-half  this  sum.  The  work  on  which 
bids  have  been  taken  includes  a  37-stall  con- 
crete and  brick  roundhouse,  a  100.6x225.6  ft. 
car  shop,  a  40x250  ft.  brick  store  house,  a 
22.6x74  ft.  concrete  and  brick  sandhouse,  a 
45x88.8  ft.  concrete  and  brick  boiler  and  dyna- 
mo house,  coal  bunkers,  cinder  pits,  turntable 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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and  the  construction  of  a  concrete  tunnel, 
which  will  connect  the  various  huildings  and 
machinery  shop. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Seattle,  Wash.,  directing  the 
Board  of  Public  Works  to  prepare  plans  and 
specifications  to  proceed  with  the  construc- 
tion of  a  municipal  street  car  line  in  the 
Rainier  Valley,  bonds  for  which  were  voted 
last  March.  A.  L.  Valentine.  Seattle,  is  Super- 
intendent of  Public  Utilities  of  the  City. 

The  Northern  Pacific  Ry.  will  have  work 
started  shortly  on  the  construction  of  the 
Lake  Union  belt  line.  Final  consideration  of 
the  plans  has  been  taken  by  the  officials  of 
the  road. 


Wisconsin. 

Surveys  are  under  way  for  an  electric  rail- 
way to  run  from  Eau  Claire  via  Downing, 
New  Richmond,  and  Hudson,  and  then  on  to 
St.  Paul.  The  Chippewa  Light  &  Power  Co., 
Eau  Claire,  Wis.,  is  reported  to  be  behind  the 
enterprise. 

Canada. 

•{•Bids  are  asked  until  Oct.  2  by  L.  K.  Jones, 
Secretary  Department  of  Railways  and  Can- 
als, Ottawa,  Out.,  for  constructing  the  Monc- 
ton  yard  and  cutoff  for  the  Intercolonial  Ry. 
Plans,  profiles,  specifications  and  form  of  con- 
tract can  be  seen  at  the  office  of  the  Chief 


Engineer  of  the  Department  of  Railways  and 
Canals.  Ottawa,  and  at  the  office  of  the  Chief 
Engineer  of  the  Intercolonial  Ry.,  Moncton. 

The  Niagara.  St.  Catharines  &  Toronto  Ry. 
Co.,  St.  Catharines,  Ont,  has  made  surveys 
for  a  trolley  line  from  Port  Colborne  to 
Bridgeburg,  the  route  being  along  the  shore 
of  Lake  Erie.  It  is  reported  that  prospects 
for  the  construction  of  the  line  are  good. 

It  is  expected  that  the  Canadian  Pacific  Ry. 
will  make  definite  announcement  about  the 
first  of  next  month,  as  to  the  location  in  Cal- 
gary, Alberta,  selected  as  a  site  for  its  shops. 

The  Canadian  Northern  Ry.  has  acquired  all 
the  land  necessary  for  the  entrance  of  the 
Ottawa-Toronto  line  into  the  city  of  Ottawa. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

®The  City  Commissioners  of  Montgomery. 
Ala.,  have  awarded  the  Southern  Asphalt  Con- 
struction Co.  the  contract  for  the  paving  of 
Savre  St.,  with  asphalt.  W.  F.  Black  is  City 
Clerk. 

®The  city  of  New  Decatur,  Ala.,  has  author- 
ized a  bond  issue  of  $9,800  for  the  paving  of 
Jackson  St.  The  contract  for  this  work  was 
recentlv  awarded  Goodrich  &  Crinkley. 

The  "McCartin  Paving  &  Construction  Co., 
has  been  incorporated  at  Birmingham,  Ala., 
with  a  capital  stock  of  $10,000.  The  incor- 
porators are  J.  M.  McCartin,  president  and 
general  manager:  J.  P.  McCartin  secretary, 
and  A.  R.  Hoehn,  director.  • 

•{•Bids  will  be  received  until  noon,  Oct.  '■'>, 
by  Board  of  Blount  County  Commissioners, 
Oneonta,  Ala.,  for  grading,  draining  and  sur- 
facing with  chert  one  mile  of  State  Aid  road. 
Plans  and  specifications  may  be  obtained  of 
W.  S.  Keller,  State  Engineer,  Highway  De- 
partment, Montgomery,  Ala. 

•{•Bids  will  be  received  until  noon,  Oct.  4. 
by  Board  of  County  Commissioners,  Annis- 
ton,  Ala.,  for  the  grading,  draining  and  sur- 
facing with  chert  or  macadam  approximately 
3  miles  of  State  Aid  road;  also  for  a  ti-mile 
section  of  the  road.  Plans  and  specifications 
may  be  obtained  of  the  State  Highway  De- 
partment, Montgomery.  Ala.  W.  S.  Keller 
is  State  Engineer. 

Arizona. 

®The  Territorial  Board  of  Control,  Phoe- 
nix, Ariz.,  has  received  bids  for  the  construc- 
tion of  two  sections  of  the  Prescott-Phoenix 
territorial  highway,  totaling  about  25  miles,  the 
work  all  being  south  of  the  present  completed 
section  south  of  Prescott.  Bids  were  sub- 
mitted by  R.  Toohey  &  Sons  of  Phoenix  and 
J.  A.  Trenbcth  of  Prescott,  the  contract  being 
awarded  the  latter. 

Arkansas. 

The  contract  for  the  construction  of  29 
blocks  of  asphalt  pavement  in  the  city  of 
Little  Kock.  Ark.,  for  which  bids  were  re- 
ceived by  W.  C.  Foster,  Secy,  of  Improve- 
ment District  No.  HO,  Gaines  St.,  at  the  office 
of  the  Mayor  on  Sept.  12,  has  not  been  let. 
Ford  &  MacCrea.  340  Gazette  Bldg.,  Little 
Rock,  Ark.,  arc  Engineers. 

California. 


Lake  to  the  Draeger  place,  three  miles  be- 
yond Bald  Mts.,  a  distance  of  nine  miles. 
Bids  for  the  construction  of  the  road  will  soon 
be  asked  for  in  sections. 

The  State  Highway  Commission  of  Cali- 
fornia, recently  appointed  by  Governor  John- 
son, has  taken  action  in  the  matter  of  selecting 
highway  routes  under  the  $18,000,000  highway 
bond  issue,  by  communicating  with  the  Boards 
of  Supervisors.  Chambers  of  Commerce,  civic 
bodies  and  automobile  clubs.  The  commis- 
sion desires  to  secure  from  these  bodies  sug- 
gestions as  to  proposed  routes  for  the  state 
highway  system  through  the  different  sections 
of  the  state. 

The  citizens  of  Modesto,  Cal.,  at  a  recent 
election  voted  in  favor  of  an  additional  issue 
of  bonds  in  the  sum  of  $30,000  for  street  pav- 
ing. This  amount  will  be  expended  for  the 
paving  of  30  intersections. 

Colorado. 

•{•Bids  will  be  received  until  1  a.  m.,  Sept. 
27,  bv  Board  of  Public  Works,  Denver,  Colo., 
for  furnishing  materials,  supplies,  labor,  etc., 
for  the  construction  of  cement  concrete  side- 
walks in  and  for  North  Side  Improvement 
District  No.  12.  Henry  Read  is  President  of 
the  Board. 

The  Colorado  State  Highway  Commission, 
Denver,  is  preparing  its  expenditures  of  the 
funds  in  its  possession  for  1911.  According 
to  the  list  Pueblo  County  will  be  given  $10,000. 
This  amount  must  be  duplicated  by  a  similar 
amount  from  the  county. 

Connecticut. 

•{•Rids  will  be  received  until  2  p.  m.,  Sept. 
'21,  by  State  Highway  Commission,  Hartford, 
Conn.,  for  the  construction  of  a  section  of 
macadam  road  in  Main  St.,  Old  Lyme,  Conn. 

Delaware. 

The  New  Castle  County  Levy  Court,  Wil- 
mington. Del.,  has  received  bids  for  the  build- 
ing of  about  nine  miles  of  good  roads  in  dif- 
ferent parts  of  the  county.  The  roads  will  be 
two  and  two-tenths  miles  of  the  Kennett 
Square  road;  Clayton  to  Cypress  bridge,  \Vz 
miles;  Philadelphia  and  Baltimore  turnpike  in 
White  Clay  creek  hundred,  two  and  two-tenths 
miles,  and  the  Newark  and  Elkton  road  in 
White  Clay  and  I'encader  hundreds,  two  and 
three-quarter  miles.  The  White  Clay  section 
is  88  L00  miles  and  the  I'encader  section  149- 
100  miles. 

road  John 


dv.  $24,43: 
hue,  $12,011  ; 
837,  Juniata  I 
h  Baltimore 
Co.,  $19,226, 


®Caslcy  &  Ilenwood  of  San  Jose,  Cal., 
h;ive  been  awarded  the  contract  by  tin-  Hoard 
of  Santa  Clara  County  Supervisors,  S  in  Jose, 

Cal.,  for  iin  improvement  of  Oldham  road. 
Holsclaw  road  and  Leaveslej  road,  for  $5,001. 
I  he  work  includes  grading,  filling  and  m  ica 

dami/nii'      Lids    were  opened   .Sept.  •">. 

The  '  hainlicr  of  Commerce  of  Los  Angeles, 
(  al  ,   |.    receiving   subscriptions    for  the  new 

Rineoti  road  to  be  built  between  Ventura  and 
Santa  Barbara. 

Humboldt  County  Surveyor  Beri  Conner*, 

Eureka,  Cal.,  has  been  running  a  new  survey 
f.,r  ili<-  i  - called  Lord  Kills  road,  which  will 
run  from  James  P.  Anderson's  place  near  Blue 

•{•  indicates  work  now  open  for  bids. 


lie  bids  follow:  Kennett  Square 
(  I'Neal,  $29,500,  Cornelius  Mini 

llayton  road.  Steward  &  Dono- 

llorrigan  Contracting  Co..  $12,- 
'aving  Co.,   $12, II I  ;  Philadelphia 
turnpike,    llorrigan  Contracting 
Stewart    \    Donohue,  $19,218, 


Thomas  J.  Allen,  $18,921  J  Newark  and  ElktOn 
road.  While  Cla\  creek,  Stewart  w  Donolme, 

$7,972;  Patrick  .1  Mtandy,  $7,285;  Juniata  Pav 
mg  Co.,  $H,M|ii;  llorrigan  Contracting  Co.,  $",- 
958,  Thomas  |    Ulen.  $8,151;  Pencader  bun 
dred  section,  Stewart  &  Donohue,  $11,241,  Pal 

rick   |    Mnu.lv  $12,267 

Co  ,  $11,373;  Th<  mas  I 
aving  Co.,  $11,1 


1  b  irrie. in  t  .Olll  Pad  me. 
Allen.  $11,229;  Juniata 


District  of  Columbia. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct.  9, 
by  Maj.  H.  L.  Pettus,  Quartermaster,  Wash- 
ington, D.  C,  for  constructing  outbuilding  and 
concrete  walks  at  Raleigh,  N.  C,  National 
Cemetery. 

Florida. 

•{•Bids  will  be  received  until  Oct.  3,  by  City 
Council,  Palatka,  Fla.,  for  approximately  15,- 
000  sq.  yds.  brick  pavement ;  4.8  miles  shell  or 
gravel  paving,  and  18,000  lin.  ft.  of  curbing. 

Georgia. 

•{•Bids  will  be  received  until  Oct.  3  by  City 
Council,  Cedartown,  Ga.,  for  laying  about 
5,000  ft.  of  cement  curb  and  gutter.  H.  N. 
Van  Devander  is  City  Engineer. 

At  a  recent  meeting  of  citizens  of  Greene 
County,  held  at  Greensboro,  Ga.,  it  was  de- 
cided to  draft  an  outline  for  a  bond  campaign 
for  the  purpose  of  improving  and  building 
good  roads  and  bridges  throughout  the 
county.  A  $75,000  bond  issue  is  favored. 
W.  P.  McWhorter  of  Woodville  is  interested. 
Illinois. 

•{•Bids  will  be  received  until  8.  p.  m..  Sept. 
28,  by  Board  of  Local  Improvements,  Wheat- 
on,  111.,  for  23,104  sq.  yds.  of  bituminous 
macadam  pavement  with  combination  concrete 
curb  and  gutter  in  North  District.  Plans  and 
specifications  are  on  file  in  the  office  of  Louis 
Elsworth,  City  Clerk,  and  at  the  office  of 
Arthur  L.  Webster,  Engineer. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
30,  by  Commissioners  Adam  Cox,  J.  M. 
Winkleblack,  C.  W.  Martin,  at  the  office  of 
O.  C.  Jenkins,  Town  Clerk,  Hutton,  R.  R. 
No.  1.  Charleston,  111.,  for  the  construction 
of  three  gravel  roads. 

•{•Bids  will  be  received  until  8  p.  m..  Sept. 
28,  by  Board  of  Local  Improvements,  Wheaton, 
111.,  for  the  construction  of  improvements,  in- 
cluding grading,  paving,  adjusting  manholes, 
catch  basins,  lampholes  and  flush  tanks  and 
constructing  new  catch  basins  and  connec- 
tions with  drains.  A.  L.  Webster  is  City  Engi- 
neer. Official  advertisement  will  be  found  else- 
where in  this  issue. 

®A.  E.  Rutledge  of  Rockford,  111.,  has  been 
awarded  the  contract  by  that  citv  for  the 
paving  of  W.  State  St.,  with  brick  for 
$38,125.    Bids  were  opened  Sept.  12. 

®Chas.  M.  Porter,  715  118  N.  La  Salle  St.. 
Chicago,  111.  has  been  awarded  the  contract 
b>  tin-  Board  of  Local  [mprovements  of  the 
Town  of  Cicero,  111.,  for  paving  certain  streets 
with  brick,  at  $8,458.  Bids  were  opened  Sept 
12. 

®The  Village  of  Oak  Park.  111.,  B.  C 
Brand stadl.  Secy.,  has  awarded  the  contract 
I'm    the   construction   of   brick   pavement  on 

Harrison  St.  to  James  ,\.  Sackley  Co..  307 
Chamber  of  Commerce  Bldg.,  Chicago,  ill, 
at  $2  11  per  sq.  yd.  lor  brick,  and  $.58  per 
lin   ft    lor  concrete  combined  curb  and  gutter. 

®Thc  Board  of  Local  Improvements  of 
Peoria,  111.  has  awarded  the  following  con- 
tracts for  paving  improvements:  A  D. 
Thompson,  pa\ing  of  Sanford  Si,  from  2nd 

\ve   to  (den  Oak  Ave.  $1,800;  E,  A.  Furry. 


®  indicates  a  contract  let  recently. 
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brick  paving  work  on  Eaton  St.,  from  Adams 
St.  ,to  Water  St.,  $450,  and  for  paving  North 
Bourland  St.,  from  Chambers  to  Main  St., 
$450;  J.  S.  Allen,  Franklin  St.,  paving,  ex- 
tending from  Adams  St.  to  7th  Ave.,  $4,708; 
and  J.  W.  Bushell,  resurfacing  with  asphalt 
of  North  Perry  Ave.,  from  Jackson  St.  to 
Cornhill  St.,  $11,275. 

0Reeb  Bros,  of  Belleville,  111.,  have  been 
awarded  the  contract  in  Harrisburg,  111.,  for 
the  paving  of  15,000  sq.  yds.  of  street  for  $45,- 
000.    Work  is  to  commence  at  once. 

®The  Board  of  Local  Improvements  of 
Joliet,  111.,  has  let  the  contract  for  the  resur- 
facing of  North  Chicago  St.,  from  Jefferson 
to  Webster  St.,  a  distance  of  four  blocks,  to 
the  R.  F.  Conway  Co.,  65th  and  S.  Wabash 
Ave.,  Chicago,  111.,  for  $1.30  per  sq.  yd.,  for 
asphalt,  $1.50  per  yd.  for  brick  gutters,  and 
$5  per  cu.  yd.  for  necessary  concrete  work. 

The  Board  of  Local  Improvements  of  Rock 
Island,  111.,  has  ordered  the  paving  of  34th 
St.,  from  7th  to  9th-and-a-half  Aves.  The 
paving  will  be  of  brick. 

A  petition  sas  been  filed  with  the  Board  of 
Public  Works  of  Sterling,  111.,  requesting  that 
steps  be  taken  to  pave  East  Second  St.,  from 
Locust  St.,  east  to  Fourth  Ave. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  Sent. 
27,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  paving  the  roadway  of  Lowell  Ave. 
from  Hawthorne  Lane  to  Arlington  Ave. 

*j«Bids  will  be  received  until  10  a.  m.,  Sept. 
27,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  resurfacing  roadway  of  Capitol  Ave. 
from  Washington  St.  to  Ohio  St. 

*J«Bids  will  be  received  until  10  a.  m.,  Sept. 
27,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  cement  sidewalks  in  Washington  St. 
from  Eastern  Ave.  to  a  point  188  ft.  east. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
27,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  cement  sidewalks  in  Ashland  Ave. 
from  34th  to  36th  Sts. 

^t*Bids  will  be  received  until  10  a.  m.,  Sept. 
27,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  sidewalks 
in  College  Ave.,  from  30th  to  32d  Sts. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
27,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  sidewalks 
in  15th  St.  from  Lewis  St.  to  Columbia  /vve. 

»J*Bids  will  be  received  until  10  a.  m.,  Sept. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  side- 
walks and  curbing  in  La  Salle  St.  from  Mich- 
igan St.  to  10th  St. 

»J«Bids  will  be  received  until  10  a.  m.,  Sept. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  sidewalks 
in  Rockwood  Ave.  from  38th  to  40th  Sts. 

*$«Bids  will  be  received  until  10  a.  m.,  Sept. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  gravel  roadwav 
in  13th  St.  from  Parker  Ave.  to  Oakland  Ave. 

*J»Bids  will  be  received  until  10  a.  m.,  Sept. 
25,  by  Board  of  Public  Works,  Indianaoolis, 
Ind.,  for  the  construction  of  cement  sidewalks 
and  curbing  in  Euclid  Ave.  from  Michigan 
St.  to  the  first  alley  north. 

•J*Bids  will  be  received  until  10  a.  m.,  Sept. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  sidewalks 
in  Gladstone  Ave.  from  Michigan  St.  to  St. 
Clair  St. 

*J»Bids  will  be  received  until  1  p.  m.,  Oct. 

3,  by  Board  of  Lawrence  County  Commis- 
sioners, Bedford,  Ind.,  for  the  construction  of 
five  roads  in  Marion  township.  E.  W.  Ed- 
wards is  County  Auditor. 

*J*Bids  will  be  received  until  2  p.  m.,  Oct. 

4,  by  Board  of  Rush  County  Commissioners, 
Rushville,  Ind.,  for  the  construction  of  ma- 
cadam roads  in  Noble  and  Richland  town- 
ships.   J.  M.  Stone  is  County  Auditor. 

4«Bids  will  be  received  until  10  a.  m.,  Oct. 
4.  by  Board  of  Monroe  County  Commission- 
ers, Bloomington,  Ind.,  for  the  construction 
of  two  stone  roads.  Horace  Blakely  is  Coun- 
ty Auditor. 

•J'Bids  will  be  received  until  noon,  Oct.  3, 
bv  Board  of  Jasper  County  Commissioners, 
Rensselaer,   Ind.,   for  the   construction   of  a 


gravel  load.  James  N.  Leatherman  i>  C  ounty 
Auditor. 

•J»Bids  will  be  received  until  noon,  Oct.  3. 
by  Board  of  Dearborn  County  Commission- 
ers, Lawrenccburg,  Ind.,  for  the  construction 
of  two  gravel  roads.  VV.  S.  Fagaly  is  Coun- 
ty Auditor. 

4*Bids  will  be  received  until  Oct.  3,  by 
Board  of  Pulaski  County  Commissioners, 
Winamac,  Ind..  for  the  construction  of  three 
gravel  roads.  W.  E.  Munchenburg  is  County 
Auditor. 

•J«Bids  will  be  received  until  10  a.  m.<  Oct. 
3,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  prav- 
el  roads  in  Jefferson  township  and  macadam 
road  in  Tipton  township.  J.  E.  Wallace  is 
County  Auditor. 

®McMahan  &  McGreevy  have  been  award- 
ed the  contract  by  the  Board  of  Piancock  and 
Henry  County  Commissioners,  Greenfield, 
Ind.,  for  the  construction  of  the  Jas.  Wilkin- 
son et  al.  county  line  road,  for  $18,247.  Bids 
were  opened  Sept.  15. 

®The  Board  of  Clinton  Countv  Commis- 
sioners, Frankfort,  Ind.,  has  awarded  the 
contracts  for  the  construction  of  10  gravel 
roads,  for  which  bids  were  opened  Sept.  9,  as 
follows:  Miller  &  Irwin,  Frankfort,  Ind.; 
C.  D.  Maxwell,  Michigantown,  Ind. ;  Nees  & 
Co.,  Frankfort ;  Verne  W.  Lyon,  Frankfort, 
and  the  Frankfort  Construction  Co. 

®The  Marion  County  Construction  Co.,  of 
Indianapolis,  Ind.,  has  been  awarded  the  con- 
tract by  the  Board  of  Park  Commissioners, 
Indianapolis,  for  the  construction  of  boule- 
vard embankment  along  west  and  north  bank 
of  Pleasant  Run  for  $9,105.  Bids  were  opened 
Sept.  1. 

®The  County  Commissioners,  Winchester, 
Ind.,  have  awarded  the  following  contracts  for 
the  construction  of  roads :  R.  B.  Dick  road, 
Tripeer  &  Son,  $36,346;  James  Stephens  road, 
Heston  &  Dull,  $8,293;  J.  M.  Shockney  road, 
Sparks  Bros.,  $7,537 ;  Noah  D.  Swank  road, 
James  6.  Connor,  $18,299;  Carl  Manor  road, 
Sparks  Bros.,  $7,340;  Ellis  Green  road,  Sparks 
Bros.,  $6,136. 

®The  Western  Construction  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
New  Castle,  Ind.,  for  the  paving  of  South 
15th  St.,  with  bitulithic.  The  contract  price 
is  $10,791.  James  A.  Garvey  at  $8,602,  sub- 
mitted the  lowest  bid  on  brick. 

®The  Board  of  Cass  County  Commission- 
ers, Logansport.  Ind.,  at  its  September  session 
awarded  the  following  contracts  for  road 
work.  J.  E.  Wallace  is  County  Auditor :  Berk- 
shire &  Meeks,  macadam  road  in  Harrison 
township,  to  Beal  &  Bell,  Logansport,  Ind., 
for  $15,562 ;  Bell  road  in  Harrison  township, 
to  E.  E.  Barnard,  Delphi,  Ind.,  for  $11,362; 
concrete  culvert  in  Noble  township  to  Samuel 
Cotner,  Logansport,  Ind.,  for  $4.49  cu.  yd. ; 
new  kreodone  floor  on  Race  bridge,  to  Beal 
&  Bell,  Logansport,  Ind.,  for  3.57  per  sq.  ft. 

®The  County  Commissioners  at  Marion, 
Ind.,  have  awarded  contracts  as  follows  for 
the  constructon  of  roads  throughout  the 
county :  Davis  road  in  Center  township,  Drook 
&  Co.,  $9,349;  the  Newt.  Harris  Stone  road, 
500  ft.,  in  Franklin  township,  Drook  &  Co., 
$763 ;  the  Harvev  Jay  road  in  Franklin  and 
Mill  townships,  Drook  &  Co.,  $2,958,  and  the 
Streib  road  to  Landess  &  Wilson,  $6,680. 

®The  County  Commissioners,  Lafayette, 
Ind.,  have  awarded  a  contract  for  the  Yohn 
free  gravel  road  in  Shelby  township  to  Wil- 
(iam  Mahoney  of  Greencastle  for  $5,294. 

®The  Board  of  Public  Works  of  Indian- 
apolis, Ind.,  on  Sept.  11,  let  the  following  con- 
tracts for  street  work :  Emerson  Ave.,  east 
side,  from  Frank  St.  to  Michigan,  curbing, 
J.  H.  Roberts,  $1,05  per  lin.  ft. :  Emerson  Ave., 
from  Michigan  to  St.  Clair,  grading  and  grav- 
eling roadway,  J.  H.  Roberts,  $1.06  per  lin.  ft. 

The  Board  of  Public  Works  of  Evansville, 
Ind.,  has  ordered  Clerk  Simon  Bartholome  to 
advertise  for  bids-  for  the  improvement  of 
Governor  St.,  between  Jefferson  and  Monroe 
Aves.  Asphalt  will  be  used.  The  Board  also 
ordered  the  paving  of  the  alley  near  No.  1 
hose  house,  between  Third  and  Fourth  and 
Walnut  and  Chestnut,  with  brick. 


Iowa. 

®Flinn  &  Hanlon,  American  Bldg.,  Sioux 
City,  la.,  have  been  awarded  the  contract  by', 
the  City  Council  of  that  city  for  the  con- 
struction of  about  40,000  sq.  yds.  of  concrete 
pavement  on  several  streets,  for  $1.20  per 
sq.  yd.  Paul  J.  Wells  is  City  Clerk.  Bids 
were  opened  Sept.  9. 

The  Town  Council  of  Bettendorf,  la.,  has 
been  petitioned  to  have  paved  one  mile  of  the 
river  road  lying  between  the  end  of  the  pav- 
ing now  being  constructed  and  the  city  of 
Davenport. 

The  City  Council  of  Webster  City,  la.,  has 
put  in  motion  plans  for  about  two  miles  of 
concrete  paving. 

Kansas. 

The  City  Commission  of  Coffeyville,  Kan., 
has  granted  a  petition  calling  for  the  grading, 
paving  and  curbing  of  Fourth  St.,  from  Wal- 
nut to  Central.  The  Commission  has  also 
adopted  a  resolution  providing  for  the  grading, 
curbing  and  paving  of  Willow  St.,  from  the 
tracks  of  the  Missouri  Pacific  railroad  at  13th 
to  14th  St. 

According  to  advices  from  Newton,  Kan., 
a  branch  of  the  New  Santa  Fe  trail  to  run 
northwardly  across  Kansas  and  Nebraska,  to 
a  connection  with  the  old  Overland  trail  in 
Nebraska,  is  to  be  built.  This  branch  will 
extend  from  a  connection  with  the  New  Santa 
Fe  trail  at  Ellinwood,  and  extend  in  almost 
a  straight  line  through  Beloit  and  Smith  Cen- 
ter to  Minden,  Neb. 

Kentucky. 

Hardin  County,  Ky.,  through  popular  sub- 
scription, has  raised  $40,000  to  secure  the 
Lincoln  Way  through  the  city  of  Elizabeth- 
town  and  the  county. 

The  Casey  Ridge  Turnpike  Road  Co.,  Mil- 
ford,  Ky.,  has  been  incorporated  with  a  capi- 
tal stock  of  $4,0110.  The  incorporators  are: 
M.  E.  Browning,  L.  P.  Jett,  E.  H.  King,  Wil- 
liam Haley,  J.  A.  Downard,  J.'C.  Woodward, 
George  Kinney,  Wetra  Ceechini  and  Clifford 
Culp. 

Maryland. 

•J«Bids  will  be  received  until  2  p.  m.,  Sept. 
28,  by  Street  Committee,  Frostburg,  Md.,  for 
grading  and  paving  about  2,000  ft.  of  street. 
W.  Harvey  is  City  Engineer,  J.  J.  Price  is  a 
member  of  the  committee. 

®The  Board  of  Awards  of  Baltimore,  Md., 
has  awarded  the  contract  for  the  paving  of 
Keyworth  Ave.,  from  Park  Heights  Ave.  to 
the  Reisterstown  road,  with  macadam  to  Da- 
vid M.  Andrews  for  $4,552. 

Michigan. 

®The  City  Commission  of  Pontiac,  Mich., 
has  awarded  contracts  for  paving  South  Sagi- 
naw St.,  and  the  alleys  east  and  west  of  Sagi- 
naw St.,  to  the  Cleveland  Trinidad  Asphalt 
Co.,  and  Lennane  Bros.,  of  Detroit,  respec- 
tively. 

Minnesota. 

•f«Bids  will  be  received  until  11  a.  m.,  Oct. 
6,  by  P.  A.  Hoffman,  Dakota  County  Audi- 
tor, Hastings,  Minn.,  for  the  grading_  and 
improving  of  part  of  State  Road  Xo.  7,  lo- 
cated on  the  center  line  of  Sections  25  and 
26-28-25,  township  of  Mendota  between  Sta- 
tions 80  and  110-69.  C.  A.  Forves  is  County 
Surveyor,  West  Side  Station,  St.  Paul,  Minn. 

4"Bids  will  be  received  until  Sept.  20,  by 
Andrew  Herum,  County  Commissioner,  Little 
Falls,  Minn.,  for  road  work  on  the  road  in 
Section  31,  Scandia  Valley,  Morrison  County. 

®The  Village  Council  of  Biwabik,  Minn., 
has  awarded  the  contract  for  the  laying  of 
plain  concrete  pavement  on  Main  St.,  and  side 
streets  to  the  Pastoret  &  Lawrence  Co.,  of 
Duluth,  Minn.,  for  $19.81".  The  pavement 
will  be  5  ins.  thick  and  will  be  laid  at  a  cost 
of  $1.32  per  sq.  yd. 

Mississippi. 

®The  Board  or  Supervisors  of  Lincoln 
County,  Miss.,  Brookhaven,  on  Sept.  9,  award- 
ed four-year  contracts  for  working  the  public 
roads  of  Beats  Two,  Three.  Four  and  Five, 
as  follows :  Links  1  and  2,  District  No.  2,  to 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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J.  W.  Guess  at  $24.50  per  mile  per  year ;  Link 
1,  District  3,  to  W.  T.  Buil,  $19,50;  Link  2, 
District  3,  Archie  Buil,  $19,50;  Link  1,  Dis- 
trct  4,  to  B.  H.  Byrd  and  Hole  Womack  at 
$24.50;  Link  2,  District  4,  Hillary  Evans, 
$27.50;  Link  1,  District  5,  to  R.  W.  Noble, 
$25. 

Missouri. 

®The  contract  for  paving  Messanie  St.,  be- 
tween 5th  and  6th  Sts.  with  sandstone  blocks 
has  been  awarded  by  the  Board  of  Public 
Works  of  St.  Joseph,  Mo.,  to  the  Metropolitan 
Paving  Co.,  for  $2.88  per  sq.  yd.  Kettle  River 
sandstone  blocks  will  be  used. 

®The  Winter  Construction  Co.,  of  Joplin, 
Mo.,  has  been  awarded  the  contract  by  the 
City  Council  of  Carthage,  Mo.,  for  the  im- 
provement of  Main  St.,  from  5th  St.  to  Cen- 
tennial Ave.,  for  $1,729.  The  street  will  be 
graded,  graveled  and  oiled. 

The  Jackson  County  Court,  Independence, 
Mo.,  has  instructed  County  Surveyor  Rowland 
T.  Proctor  to  run  two  preliminary  surveys  for 
contemplated  road  improvements  in  the  region 
south  of  Swope  Park.  One  is  to  begin  at 
85th  St.,  and  Blue  River,  where  a  bridge  is 
to  be  constructed,  thence  due  east  to  an  inter- 
section with  the  Hickman  Mills  road.  The 
other  is  to  begin  at  the  same  place,  but  fol- 
low the  Kemper  branch  road  southeast  to  an 
intersection  with  87th  St.,  thence  along  87th 
St.,  east  to  the  intersection  with  the  Hickman 
Mills  road.  Both  are  to  be  GO  ft.  wide  with 
a  driveway  of  40  ft. 

The  City  Council  of  Joplin,  Mo.,  has  passed 
an  ordinance  providing  for  street  improve- 
ments with  macadam  asphalt  paving. 

The  Columbia  road  district,  Columbia,  Mo., 
on  Sept.  8  voted  to  issue  $100,000  bonds  to 
build  good  roads  along  the  cross-state  high- 
way. This  highway  will  be  made  a  rock  road 
in  the  Columbia  district,  and  in  addition  sev- 
eral feeder  roads  and  their  tributaries  will  be 
surfaced  with  rock  and  gravel. 

Fulton,  Mo.,  and  vicinity  recently  organized 
a  special  road  district,  eight  miles  square,  and 
called  an  election  for  Sept.  12  to  vote  bonds 
to  build  permanent  roads.  The  election  re- 
sulted in  favor  of  the  issuance  of  bonds  in 
the  sum  of  $100,000.  This  fund  is  expected 
to  build  several  permanent  roads  across  the 
district,  including  the  one  recently  selected  by 
the  State  Board  of  Agriculture  as  a  section  of 
the  Cross  State  Highway.  W.  P.  Divers, 
Fulton,  is  purveyor  of  Callaway  County.  % 

Montana. 

The  Board  of  Lincoln  County  Commission- 
ers. Libby,  Mont.,  on  Sept.  5  was  presented 
with  a  resolution  from  the  Libby  Commercial 
Club  favoring  the  bonding  of  the  county  for 
$15<i,000  for  the  purpose  of  building  roads  and 
bridges.  It  is  desired  to  build  three  bridges 
across  the  Kootenai  river,  one  at  Rexford, 
one  at  Troy  and  one  at  Libby,  and  to  con- 
struct a  trunk  line  road  along  the  river.  The 
board  has  been  requested  to  call  a  special  elec- 
tion for  the  purpose  of  voting  on  the  bonding 
question. 

Nebraska. 

Petitions  are  in  circulation  in  Hastings, 
Neb.,  for  repaving  2nd  St.,  between  Lincoln 
and  St.  Joe  Aves,  and  paving  6th  St.,  between 
Lincoln  and  Briggs  Ave. 

New  Jersey. 

®The  Hoard  of  Freeholders,  Woodbury, 
NT.  J  .  ha^  awarded  the  contract  for  building 
the  Mantua  Grove-Mickleton  stone  road  to 
the  Newton  Construction  Co.,  for  $43,079-  The 
Filbertine  Construction  Co.  bid  approximately 
$51,000  on  the  work. 

New  Mexico. 

The  City  Council  of  Albuquerque,  N.  Mex., 
contemplates  paving  Central  Ave.  from  Broad 
way  to  6th  St.,  and  2nd  St.  from  Silver  Ave. 
to  Tijeras  road. 

New  York. 
•|*Bidi  will  be  received  until  II  a.  m.,  Sept 

20,  by   Alfred    K.   Steers,    1'residcnt    of  the 
Borough  of  Brooklyn,  New  York  City,  for  38 
I  reel   improvement  contracts,  the  largest  be- 
ing  Mo,   26   for   regulating   and   paving  with 


asphalt  block,  on  a  concrete  foundation,  the 
roadway  of  12th  Ave.,  from  39th  St.  to  49th 
St.,  together  with  all  work  incidental  thereto. 
The  engineer's  estimate  of  the  quantities  is  as 
follows:  11,880  sq.  yds.  asphalt  block  pave- 
ment, 5  years'  maintenance;  1,500  cu.  yds.  con- 
crete. The  time  allowed  for  the  completion 
of  the  work  and  the  full  performance  of  the 
contract  is  40  working  days.  The  amount  of 
security  required  is  $9,000. 

®John  J.  Shea  Construction  Co.,  -503  Fifth 
Ave.,  New  York  City,  has  been  awarded  the 
contract  by  the  President  of  the  Borough  of 
the  Bronx,  New  York  City,  for  nine  street 
improvement  contracts,  the  largest  contract 
calling  for  constructing  sewers  and  appurte- 
nances in  Haviland  Ave.,  for  $69,858.  Bids 
were  opened  Sept.  (3. 

The  State  Highway  Commission  of  New 
York  has  ordered  the  immediate  survey  of  all 
state  roads  authorized  by  special  acts  of  the 
State  Legislature.  After  surveys  have  been 
made  it  is  proposed  to  start  work  on  the 
Cortland-Binghampton  road,  which,  when 
completed,  will  give  a  continuous  state  road 
from  the  Onondaga  County  line  south  through 
Homer,  Cortland,  Blodgett  Mills,  Messenger- 
ville,  Marathon,  Whitney  Point,  Chenango 
Forks.  Binghampton  and  Conklin  to  the  Penn- 
sylvania state  line. 

North  Carolina. 

•f*Bids  will  be  received  until  3  p.  m.,  Sept. 
28,  by  Street  and  Sidewalk  Committee,  Bur- 
lington, N.  C,  for  the  improvement  of  streets. 
The  work  will  consist  of  about  20,000  sq.  yds. 
of  bituminous  macadam :  1-5,000  sq.  yds.  con- 
crete sidewalks;  5,000  lin.  ft.  of  combined  curb 
and  gutter  and  25,000  cu.  yds.  of  grading. 
Plans  and  specifications  may  be  obtained  of 
the  Mayor,  Burlington,  N.  C,  or  at  the  office 
of  the  engineer,  Gilbert  C.  White,  Charlotte. 
N.  C. 

Ohio. 

•J^Bids  will  be  received  until  noon,  Sept.  28, 
by  Director  of  Public  Service,  City  Hall, 
Cleveland,  O.,  for  grading,  draining,  curbing, 
paving  with  paving  brick  and  improving  the 
following  named  thoroughfares  between  the 
points  named :  Ashbury  Ave.  N.  E.  from  E. 
118th  St.  to  Lakeview  road  N.  E. ;  crossing 
court  S.  E.  from  Broadwav  S.  E.  to  Harvard 
Ave.  S.  E. ;  E.  57th  St.  from  Fleet  Ave.  S.  E. 
to  191st  south  of  Orey  Ave.,  S.  E. ;  E.  82d 
place  from  Grand  Ave.  S.  E.  to  Rawlings  Ave., 
S.  E. ;  Helena  Ave.  N.  E.  from  Parkwood  Dr. 
N.  E.  to  E.  107th  St.;  Hiawatha  Ct.  N.  E. 
from  E.  105th  St.  to  E.  107th  St.;  Tacoma 
Ave.  N.  E.  from  Parkwood  Dr.  N.  E.  to  E. 
114th  St.;  W.  111th  St.  from  Thornton  Ave. 
N.  W.  to  Clifton  Rd.,  N.  W. ;  also  for  grad- 
ing, draining,  curbing,  repaving  with  dressed 
block,  Medina  stone  on  a  6-in.  concrete  foun- 
dation and  improving  the  following  named 
thoroughfares;  Bolivar  Rd.  S.  E.  from  E.  Ith 
St.  to  £.  9th  St.;  E.  2d  St.  from  Prospect  Ave 
S.  E.  to  Huro  Rd.  S.  E. ;  Superior  Ave.  N.  E. 
from  E.  9th  St.  to  the  E.  L.  of  E.  12th  St. 
And  for  grading,  draining,  curbing,  paving 
with  Common  Medina  stone  and  improving; 
Fairveld  Ave.  S.  W.  from  W.  14th  St.  to 
Scranton  Rd.,  S.  W.  Each  bid  must  be  made 
in  accordance  with  the  plans  and  specifications 
which  may  be  seen  at  the  ofliec  of  the  City 
Engineer,  Room  305,  City  Hall. 

•{•Bids  will  be  received  until  II  a.  in.,  Oct. 
7,  l>\  Board  of  Cuyahoga  Count)  Commission- 
ers, Cleveland,  ( ).,  for  the  grading,  draining 
and  improvement  of  the  Fenkcll  &  Solon  road 
front  easterly  end  of  bridge  at  Chagrin  Falls 
R.  R.  power  house  to  Maple  St.  in  Chagrin 
balls  Village,  in  accordance  with  the  form  of 
contract  and  specifications  to  be  furnished  by 
Frank  R  Lander,  County  Surveyor.  A  certi- 
fied check  for  $500  musl  be  filed  with  each  bid. 

4*Bids  will  be  received  until  Moon,  Oct,  6, 
bj  Board  of  Hamilton  County  Commissioners, 
i  incinnati,  O.,  for  the  improvement,  under 
Specification!  No.  201,  of  the  Burnt  School 
House  road   from  Lincoln    \vc.  to  Blue  Rock 

Pike  hi  Green  and  (  olerain  townships.  Fred 
I  treihi  i  <  Ilerk  of  the  Board. 

4*Bidl   will   be    received   until    I   p.   Ill,  Sept. 

_'.5,  by  Commissioners  .of   Knox   County,  O., 


Mt.  Vernon,  O.,  for  grading  and  macadamiz- 
ing 6  miles  of  road  in  Hilliar  township,  esti- 
mated to  cost  near  $5,000. 

•{•Bids  will  be  received  until  noon,  Sept. 
22,  by  Director  of  Public  Service,  Middletown, 
O.,  for  the  necessary  labor  and  material  re- 
quired for  the  improvement  of  Christel  Ave. 
from  Stanley  to  Stuphin  Ave.  by  paving  the 
roadway  with  bitulithic  or  bituminous  maca- 
dam.' 

•{•Bids  will  be  received  until  1  p.  m.,  Sept. 

26,  by  Commissioners  of  Medina  County,  Me- 
dina, O.,  for  grading  and  macadamizing  one 
mile  of  road  in  Medina  and  Brunswick  town- 
ships, estimated  at  $9,525. 

•{•Bids  will  be  received  until  noon,  Oct.  10, 
by  Village  Council,  Caldwell,  O.,  for  the  im- 
provement of  the  Caldwell  and  Belle  Valley 
road.  Plans  and  specifications  may  be  had  of 
H.  F.  Newhart,  Village  Clerk. 

®The  contract  for  the  paving  of  East  High 
St.,  in  the  town  of  Ashley,  O.,  has  been  let 
to  J.  W.  Scott  of  Marion.    Brick  will  be  used. 

®The  City  Council  of  Athens,  O.,  has 
awarded  the  contract  for  the  paving  of  Walker 
St.,  Miller  alley  and  1st  St.,  to  W.  S.  Bower 
for  $4,852,  and  the  contract  for  paving  Lan- 
caster St.,  from  the  Catholic  cemetery  gate 
to  the  head  of  the  Courtney  Hill  for  $1,940. 

®The  contract  for  the  improvement  of  the 
Russel  road,  on  the  Amanda  township  line, 
has  been  awarded  by  the  Hancock  County 
Commissioners,  Findlay,  O.,  to  John  Semler 
for  $4,679.  The  commissioners  also  awarded 
a  contract  for  repairing  the  Bellefontaine 
road,  south  of  Arlington,  to  D.  D.  Krout  for 
$1,040. 

®The  County  Commissioners,  Dayton,  O., 
have  awarded  the  contract  for  the  macadam- 
izing of  the  Covington  pike  for  one  and  one- 
third  miles  through  Englewood  to  Baker  & 
York  of  Greenville,  for  $12,824. 

®The  County  Commissioners,  Springfield, 
O.,  have  awarded  Charles  Bird  of  that  city 
the  contract  for  the  construction  of  the  na- 
tional roadway,  under  the  supervision  of  the 
state.  The  work  consists  of  two  and  two- 
tenths  miles  of  roadway,  bound  with  asphalt. 
The  contract  price  is  $14,048.  Other  bids 
were:  Charles  Bird,  carbovia  No.  3,  $14,048; 
McHugh  Bros.,  waterbound  macadam,  $9,850; 
tar  binder,  $15,000;  Patrick  Caffery,  carbovia 
No.  3,  $14,096;  J.  F.  Sater,  carbovia  No.  3, 
$11,134;  waterbound,  $9,980;  Frank  Tigen,  car- 
bovia, $14,445. 

®The  City  Council  of  Girard,  O.,  has 
awarded  Louis  Young  contracts  for  various 
road  improvements,  as  follows :  Loy's  Cor- 
ners, west,  $7,624;  Loy's  Corners,  east,  $8,753; 
Kline's  Corners  road  north,  $10,341. 

®J.  W.  Scott  of  Marion.  O,  has  been 
awarded  the  contract  at  Mansfield,  O,  for  the 
construction  of  the  Leesville  state  highway 
road  for  $23,990.  The  road  will  be  built  of 
water-bound  macadam.  Bids  were  opened 
Sept.  9. 

Hancock  Stone  Co.,  Findlay.  O,  is  the  prob- 
able contractor  for  the  construction  of  a 
waterbound  pike  on  North  Main  St..  from 
Howard  Run  to  Bell  Ave.,  in  Findlay,  Rids 
were  opened  Sept.  15  by  Director  of  Service. 

State  Highway  Commissioner  James  R. 
Marker  of  Ohio  has  approved  plans  for  a  4- 
mile  extension  of  the  Middletown  pike  macad- 
amizing work.  The  estimated  cost  of  the 
work  is  $28,222.  Bids  will  be  advertised  for 
at  once. 

The  Franklin  County  Commissioners, 
Columbus,  ().,  have  made  a  special  levy  where- 
by $87,(100  will  be  secured  for  the  repairing 
of  a  number  of  county  roads. 

Oregon. 

©Contracts  have  been  let  by  the  City  Coun- 
cil of  Eugene,  Ore.,  to  the  Clark-Henry  Con- 
struction Co.,  for  the  paving  of  eight  blocks, 
connecting  with  Streets  now  paved. 

\  petition  has  been  introduced  in  the  City 
Council  of  Pendleton,  Ore.,  providing  for  the 
construction  of  8  additional  blocks  of  bithu- 

liihic  pavement  on  Aha  St. 

Pennsylvania. 

•{•Rids  will  be  received  until  8  p.  in..  Sept. 
20,  by  George  F,   Henry,   Prcsidenl  of  Bof- 


»{«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ough,  East  Brady,  Pa.,  for  the  construction 
of  concrete  sidewalks. 

According  to  advices  from  Hazelton,  Pa., 
the  grand  jury  lias  approved  the  petition  for 
the  construction  by  the  county  of  a  macadam 
road  in  Fairvievv,  Wright,  Denison  and  Foster 
townships.  This  road  connects  Wilkes-Barre 
and  Hazelton  by  way  of  Fairview.  Plans  have 
been  prepared  and  estimates  made  of  the  cost. 

The  City  Council  of  Uniontown,  Pa.,  has 
passed  a  resolution  authorizing  the  borough 
clerk  to  advertise  for  bids  for  the  paving  of 
four  borough  streets,  as  follows :  North  Bee- 
son  Ave.,  Union  St.,  extension,  Stewart  Ave., 
and  Lenox  St. 

The  Department  of  Public  Works  of  Pitts- 
burgh, Pa.,  has  rejected  all  bids  received  Sept. 
15  for  furnishing  one  hot  sand  elevator  and 
one  hot  stone  elevator  for  the  asphalt  plant. 
The  estimated  cost  is  $800.  J.  G.  Armstrong 
is  Director. 

Texas. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
2,  by  John  M.  Murch,  County  Auditor,  Gal- 
veston, Texas,  for  jpaving  with  vitrified  brick 
or  block  that  portion  of  the  causeway  known 
as  the  arch  bridge  and  being  the  county  road- 
way ;  there  will  be  approximately  4,900  sq. 
yds.  of  paving. 

The  City  Council  of  Denison,  Tex.,  has  in- 
structed City 'Engineer  J.  C.  Field  to  immedi- 
ately pave  one  block  and  a  half  of  North  Rusk 
Ave.,  beginning  at  Main  St.,  and  extending 
past  the  new  Federal  Bldg.  Brick  will  be 
used. 

Virginia. 

Thos.  F.  Hickerson,  associate  professor  of 
civil  engineering,  University  of  North  Caro- 
lina, according  to  advices  from  Greensboro, 
Va.,  has  finished  surveying  the  route  of  the 
Blue  Ridge  highway,  which  is  to  be  con- 
structed from  Asheville  to  Mount  Mitchell  and 
Blowing  Rock.  The  road  will  have  an  aver- 
age elevation  of  5,000  ft.,  and  will  be  125  miles 
in  length. 


Washington. 

®The  Hill  Paving  Co.  has  been  awarded  the 
contract  by  the  County  Commissioners,  Spo- 
kane, Wash.,  for  the  construction  of  one  mile 
and  one-half  of  asphalt  concrete  on  the  Sunset 
blvd.,  for  $18,430.  The  work  is  to  be  com- 
pleted by  Oct.  20. 

°f°Bids  will  be  received  until  Sept.  26  by 
L.  H.  Koontz,  City  Clerk,  Pasco,  Wash.,  for 
10,800  sq.  ft.  of  concrete  sidewalks,  300  cu. 
yds.  of  excavation,  1,700  ft.  of  concrete  curb 
and  97.4  ft.  steel  armor  for  curb ;  also  on 
that  date  for  a  cluster  light  system  including 
84  ornamental  lamp  posts,  wiring,  globes,  etc.; 
also  for  grading  9,546  cu.  yds.  of  earth.  Plans 
may  be  had  of  the  City  Clerk  or  City  Engi- 
neer. 

*i«Bids  will  be  received  until  Oct.  2  by  H. 
St.  George,  County  Auditor.  Pomeroy,  Wash., 
for  the  construction  of  Permanent  Road  No. 
1,  in  Garfield  County.  Plans  and  specifica- 
tions may  be  obtained  of  County  Engineer  or 
State  Highway  Engineer,  Olvmpia,  Wash. 

®Geo.  Hansen,  5312  6th  Ave.  N.,  Seattle, 
Wash.,  has  been  awarded  the  contract  by  the 
City  Council  of  Snohomish,  Wash.,  for  the 
improvement  of  Barren,  East  and  Lincoln 
Sts.,  for  $8,401.    Bids  were  opened  Sept.  5. 

®Blows  &  Tuell  have  been  awarded  the  con- 
tract for  building  the  curved  roadway  on 
North  Tacoma  Ave.,  between  6th  and  8th  Sts., 
by  Commissioner  of  Public  Works  Owen 
Woods,  Tacoma,  Wash.  The  work  includes 
the  elimination  of  the  wooden  bridge  over 
which  the  Old  Town  car  passes.  The  esti- 
mated cost  of  the  improvement  is  $21,000. 

West  Virginia. 

•J*Bids  will  be  received  until  1  p.  m.,  Oct.  5, 
by  City  Commissioners,  at  the  office  of  H.  L. 
Shaner,  City  Engineer,  Huntington,  W.  Va., 
for  the  construction  of  vitrified  brick  pave- 
ment on  Buffington,  31st  and  2d  Sts.,  and 
three  alleys. 

®G.  L.  Pense  of  St.  Albans,  W.  Va..  has 
been  awarded  the  contract  by  H.  W.  Clay- 
pool,  Recorder,  Fayetteville,  W.  Va.,  for  the 


construction  of  cement  or  concrete  sidewalks 
as  follows:  2,417  [in.  ft.,  5  ft.  wide;  1,836 
lin.  ft*  of  4V2  ft.  wide;  5,421  lin.  ft.,  4  ft. 
wide;  2,175  lin.  ft.,  3V2  ft.  wide;  3,324  lin. 
ft.,  3  ft.  wide.  The  contract  price  is  $11,300. 
Bids  were  opened  Sept.  2. 

Wisconsin. 

The  towns  of  Utica,  Black  Wolf,  Clayton, 
Xepeuskun,  and  Winncconne  have  applied  to 
the  state  of  Wisconsin  .for  aid  in  improving 
and  constructing  highways  in  their  respective 
townships.  Applications  for  such  aid  have 
been  filed  at  the  office  of  County  Clerk  J.  J. 
Fish,  Oshkosh.  The  following  appropriations 
are  asked  for:  Utica,  $500;  Black  Wolf,  $400; 
Clayton,  $400;  Xepeuskun,  $400;  Winneconne, 
$400. 

The  business  men  of  Oconomowoc,  Wis., 
have  subscribed  $320  toward  the  Oconomowoc- 
Milwaukee  Good  Roads  association,  to  be  used 
in  the  improving  of  the  public  roadway  be- 
tween those  cities. 

Thirteen  townships  of  Green  County,  Wis., 
have  voted  appropriations  of  $11,600,  which 
with  the  county  and  state  aid,  will  bring  the 
amount  to  $35,000  for  road  improvements. 
-M.  M.  Hulburt,  Monroe,  Wis.,  is  County 
Highway  Superintendent. 

Wyoming. 

The  Uinta  County  Commissioners,  Evans- 
ton,  Wyo.,  have  appropriated  $5,000  for  build- 
ing a  highway  across  the  county  and  the  resi- 
dents have  donated  $2,500,  to  be  paid  in  work. 

Canada. 

The  citizens  of  North  Toronto,  Out.,  on 
Sept.  9  voted  by-laws  to  issue  debentures  for 
$25,000  for  the  purpose  of  opening  a  road 
through  Mount  Pleasant  cemetery,  and  for 
$20,000  to  complete  the  east  and  west  parallel 
roads. 

The  Civic  Committee  of  the  City  Council, 
Toronto,  Ont.,  has  decided  to  extend  Victoria 
St.  northerlv  from  Gerrard  St.  to  Carlton  St., 
at  an  estimated  cost  of  $314,000. 
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California. 

An  agreement  has  been  made  by  Mayors 
Frank  K.  Mott  and  Hugh  Craig,  of  Oakland 
and  Piedmont,  Cal.,  respectively,  whereby  they 
will  improve  the  approaches  of  the  Piedmont 
bridge  over  Pleasant  Valley  between  the  two 
cities. 

The  Board  of  Yuba  County  Supervisors, 
Marvsville,  Cal..  received  the  following  bids 
Sept.  5,  for  the  construction  of  the  D  St. 
wagon  bridge :  Hyde  Hodges  &  Co.,  San 
Francisco,  Cal.,  $.1,724 ;  Ross  Construction  Co., 
Sacramento,  Cal'..  $2,070;  Guy  McMurtry, 
Yuba  City,  Cal.,  $3,375. 

Board  of  Supervisors  of  Tehama  and 
Shasta  Counties,  Cal.,  recently  held  a  meet- 
ing at  Red  Bluff,  Cal.,  for  the  purpose  of  con- 
sidering the  erection  of  a  new  bridge  over 
Battle  Creek  to  replace  the  structure  which 
recently  fell  into  the  water.  It  is  believed 
that  the  work  will  necessitate  an  expenditure 
of  not  more  than  $10,000. 

Georgia. 

®Advices  from  Dalton,  Ga.,  state  that  the 
Whitfield  and  Gordon  counties'  officials  have 
awarded  the  contract  for  the  construction  of 
bridge  connecting  the  two  counties  to  the 
Champion  Bridge  Co.,  at  $2,675.  The  struc- 
ture will  span  the  river  at  a  point  known  as 
Greeson's  Ford. 

Idaho. 

A  petition  is  being  circulated  asking  the 
Twin  Falls  County  Board,  Twin  Falls,  Idaho, 
to  locate  the  bridge  over  Snake  River  at  the 
east  site,  Filer,  Idaho. 

Illinois. 

•f*Bids  will  be  received  until  8  p.  m.,  Sept. 


20,  by  Henry  Buckman,  Village  Clerk,  River 
Grove,  111.,  for  the  repairing  of  the  retaining 
walls  and  the  construction  of  cement  side- 
walks on  the  approaches  of  the  Grand  Ave. 
bridge.  Plans  and  specifications  are  on  file 
at  the  office  of  H.  L.  Emerson,  1119  Chamber 
of  Commerce,  Chicago,  111.,  and  at  the  office 
of  the  village  clerk. 

•J*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a,  m.,  Sept.  21st,  for  constructing  a 
pontoon  bridge  over  the  Chicago  river  at  a 
point  near  the  present  site  of  the  Chicago 
Ave.  bridge.  Contractors  proposing  to  bid  on 
this  work  will  be  asked  to  bid  on  the  bridge 
proper  including  machinery,  labor,  counter- 
weights, etc.,  85,000  ft.  B.  M.  o'f  oak  timber, 
30,000  ft.  B.  M.  yellow  pine  timber,  15,000  lin. 
ft.  Norway  pine  or  cypress  piles,  structural 
steel,  etc. ;  the  timber  and  steel  items  are  not 
to  be  included  in  bid  for  the  bridge  proper. 
Cash  or  certified  check  for  $1,000  must  ac- 
company proposal. 

®C.  H.  Weaver  &•  Son  of  Clayton,  111.,  and 
Stites  Steel  Bridge  &  Concrete  Co.,  St. 
Louis,  Mo.,  have  been  awarded  the  contracts 
by  Town  Clerk  A.  D.  Nutt,  Mendon,  111.,  for 
the  repairs  on  a  128-ft.  steel  bridge,  and  build- 
ing two  reinforced  concrete  approach  trestles 
between  Lima  and  Mendon  Townships. 
Adams  County.  Span  of  old  steel  bridge,  128 
ft.  Concrete  approaches,  60  ft.  each.  Re- 
quired to  remove  present  wood  approaches, 
wood  stringers  and  flooring;  place  new  6-in. 
I  beams,  stringers  and  3-in.  creosoted  flooring, 
on  128-ft.  span ;  14-ft.  roadway.  Build  new- 
reinforced  concrete  approaches,  60  ft.  road- 
way. Estimated  amount  of  concrete  in  ap- 
proaches, 167  cu.  yds. ;  reinforcing  steel,  30,- 
790  lbs.     Nearest   railroad   station,  Mendon, 


about  12  ins.  below  bed  of  stream  to  rock, 
on  the  C,  B.  &  Q.,  4Y2  miles.  The  approaches 
will  cost  $2,095  and  the  bridge  $860.  Bids 
were  opened  Sept.  8. 

®The  contracts  for  the  construction  of  a 
new  steel  bridge  on  the  site  3  miles  from 
Quincy,  111.,  and  for  two  concrete  walls  have 
been  awarded  as  follows :  Steel  work  to 
Stites  Steel  &  Concrete  Co.,  St.  Louis.  Mo., 
$1,688;  Concrete  to  J.  G.  Clough,  Quincv,  111., 
at  $1,200.    Bids  were  opened  Sept.  9. 

Department  Heads,  Rockford,  111.,  have  de- 
cided to  recommend  to  the  City  Council  the 
repair  of  the  old  bridge  at  Morgan  St.,  in- 
stead of  the  building  of  a  new  structure  at 
$80,000.  The  repair  work  will  cost  only 
$5,000,  according  to  a  rough  estimate. 

Indiana. 

•J*Bids  will  be  received  until  10  a.  m.,  Sept. 
28,  by  Board  of  Vanderburgh  County  Commis- 
sioners, Evansville,  Ind.,  for  furnishing,  erect- 
ing and  completing,  according  to  plans  and 
specifications  on  file  with  C.  P.  Beard,  County 
Auditor,  a  reinforced  concrete  bridge  known 
as  the  Spitzer  Bridge  in  Armstrong  township 
on  the  Trapp  Road. 

*f*Bids  will  be  received  until  Oct.  2,  by 
Board  of  Blackford  County  Commissioners. 
Hartford  City,  Ind.,  for  the  construction  of 
a  cement  culvert  in  Harrison  township.  J. 
Cronin,  Jr.,  is  County  Auditor. 

•}»Bids  will  be  received  until  10  a.  m.,  Oct. 
2,  by  Board  of  Hancock  County  Commission- 
ers, Greenfield,  Ind.,  for  the  construction  and 
repair  of  a  number  of  bridges.  Charles  H. 
Troy  is  County  Auditor. 

®The  commissioners  of  Sullivan  county, 
Sullivan,  Ind.,  have  awarded  contracts  for  the 
construction  of  the  following  bridges  to  the 
Vincennes  Bridge  Co..  Vincennes,  Ind.,  at  $3,- 


•*•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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311.  The  contract  prices  for  the  hridges  were 
as  follows:  Dix  bridge  No.  1,  $548;  Dix 
bridge  No.  2,  $438;  Bragdon  bridge  No.  1, 
$498;  Bragdon  bridge  No.  2,  $391;  Dudley 
bridge,  $437;  Wolf  bridge,  $999. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  bridge  near  the  West  La- 
fayette Pumping  Station  on  the  Riverside  and 
Battle  Ground  road  to  the  Lafavette  Engineer- 
ing Co..  Lafayette,  Ind..  at  $2,250.  G.  M. 
Baxter  is  county  auditor. 

The  Porter  County  Council,  Valparaiso,  Ind., 
has  appropriated  $27,000  for  the  construction 
of  new  bridges  throughout  the  county. 

The  Wayne  County  Commissioners,  Rich- 
mond, Ind.,  have  decided  upon  the  construc- 
tion of  a  new  bridge  over  Whitewater  River 
in  the  south  part  of  the  city.  It  will  be  the 
biggest  concrete  structure  in  Indiana,  more 
than  700  ft.  long  and  60  ft.  wide.  The  main 
arch  will  be  ninety-six  feet  above  the  water 
line.  Plans  and  specifications  for  the  struc- 
ture will  not  be  completed  before  the  first  of 
next  year.  There  has  been  no  accurate  esti- 
mate of  the  cost,  but  it  probablv  will  be  be- 
tween $75,000  and  $100,000. 

J.  R.  Hoover,  Peru,  Ind.,  has  been  awarded 
the  contract  for  the  construction  of  a  bridge 
at  $526,  and  Ray  Sullivan,  R.  F.  D.  8,  Peru, 
Ind.,  was  awarded  the  contract  for  a  similar 
structure  at  $537.    Bids  were  opened  Sept.  7. 

A  petition  has  been  filed  with  the  Board  of 
County  Commissioners,  Indianapolis,  Ind.,  ask- 
ing for  the  construction  of  a  bridge  over  the 
White  River  at  New  York  St. 

The  County  Commissioners,  Lafayette,  Ind., 
decided  unanimously  to  appropriate  $100,000 
for  the  construction  of  two  wagon  bridges 
Qver  the  Wabash  River.  One  of  the  struc- 
tures will  span  the  river  at  Davis  Ferry,  and 
the  other  one  will  be  erected  at  Jewettsport. 

Board  of  Madison  County  Commissioners, 
Anderson.  Ind.,  has  recommended  an  appro- 
priation for  the  construction  of  a  bridge 
across  White  River  in  the  City  of  Anderson, 
extending  from  Eighth  St.  to  the  east  side  of 
Ninth  St.,  replacing  the  present  iron  structure. 
The  estimates  submitted  for  the  structure  are 
$40,000  for  concrete  and  $20,000  for  iron. 

The  County  Council,  Fort  Wayne,  Ind.,  has 
appropriated  $60,000  for  the  construction  of  a 
bridge  over  the  Maumee  River  from  Combs 
St.  to  Edgewater  Ave.  in  Lake  Side.  Assur- 
ance has  also  been  given  representatives  of 
Bloomingdale  that  the  next  appropriation  will 
be  made  for  the  construction  of  a  bridge  over 
the  St.  Mary's  River  at  Barthold  St. 

Huntington  County  Council  recently  met 
with  the  Commissioners  for  the  arrangement 
of  a  number  of  appropriations,  some  of  which 
are  for  the  construction  of  the  following 
bridges :  One  across  the  Wabash  River  at 
Broadway  Ave.,  in  Lancaster  township  and 
for  the  reconstruction  of  the  steel  structure 
over  the  Wabash  at  Markle.  The  cost  of  the 
work  is  estimated  at  $23,000. 

It  is  reported  that  the  Board  of  Public 
Works,  Elkhart.  Ind.,  is  to  ask  the  Elkhart 
County  Commissioners  for  an  appropriation 
of  $45,000  for  the  construction  of  the  new 
bridge  over  the  St.  Joe  River  on  Elkhart  Ave. 

Iowa. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  bridge  over  the  Sioux 
River  at  8th  St.,  Sioux  Falls,  S.  Dak.,  has 
been  awarded  to  N.  M.  Stark,  Des  Moines,  la., 
at  $45,000.  P.ids  for  the  work  were  opened 
by  Henry  Howe,  County  Auditor,  Sioux 
Falls,  S.  Dak.,  Sept.  8. 

Plans  and  specifications  have  been  submitted 

to  the  City  Council  of  Des  Moines,  la.,  by 
Grorg<  Hob  on,  City  Engineer,  for  the  con- 
struciioii  of  a  new  bridge  over  the  Des  Moines 
River  at  North  St.,  at  an  estimated  cost  of 
$268,000,  Nothing  definite  lias  been  decided 
by  the  council  in  regard  to  the  matter. 

K<i  nsas. 

•t*Bidl  will  he  received  up  to  noon,  Oct.  2. 
Kill,  at  the  older  of  the  County  Clerk  ill  the 

Court  llonsr  at  Council  Grove,  Kansas,  for 

the  construction  of  a  c  Iiinatiou  stone  and 

reinforced  concrete  bridge  in  Morns  Count) 
Hallmark  Bfidge.    Reinforced  concrete  top, 


35-ft.  span,  16-ft.  roadway,  and  stone  mason- 
ry abutments.  Estimated  quantities  :  49.4  cu. 
yds.  reinforced  concrete  and  8,558  lbs.  steel 
in  top  and  about  74  cu.  yds.  of  stone  masonry 
in  abutments.  Excavations  to  be  carried 
about  18  ins.  below  bed  of  stream  to  rock. 
Crushed  rock  and  sand  can  be  obtained  at 
White  City,  rock  at  about  $2  and  sand  at 
about  $1.75  per  ton.  Good  building  stone  is 
available  near  bridge  site.  Nearest  railroad 
stations,  White  City,  4%  miles,  and  Parker- 
ville,  4V2  miles.  Plans  and  specifications  are 
on  file  with  the  County  Clerk  and  copies  of 
the  same  may  be  had  by  mailing  $1  to  the 
State  Engineer,  Manhattan,  Kan. 

Plans  have  been  prepared  by  Bert  Wells, 
City  Engineer,  Wichita,  Kan.,  for  the  con- 
struction of  a  reinforced  concrete  bridge  and 
an  open  water  way  similar  to  a  steel  girder 
bridge  over  the  Drainage  Canal  extension  at 
Harry  St.  A  similar  structure  will  probably 
be  erected  by  the  County  at  Franklin  St. 

Kentucky. 

Residents  of  Alexandria,  Visalia  and  the 
territory  adjoining  in  Campbell  and  Kenton 
Counties,  Ky.,  have  petitioned  the  Campbell 
Fiscal  Court  and  the  Kenton  County  Commis- 
sioners for  the  construction  of  a  bridge  span- 
ning the  Licking  River  at  Visalia.  Ky. 

Louisiana. 

Preliminary  survey  is  underway  by  T.  H. 
Mandell,  Engineer,  for  the  construction  of  a 
new  bridge  over  the  Calcasieu,  below  the 
Southern  Pacific  structure.  C.  E.  Going, 
Lake  Charles,  La.,  is  Secretary  of  the  Bridge 
Committee. 

Massachusetts. 

Preliminary  plans  are  being  prepared  by 
W.  J.  Howes,  for  the  construction  of  a  bridge 
over  the  river  at  the  dam,  extending  from 
High  St.  to  South  Hadlev  Falls.  Holvoke, 
Mass. 

Michigan. 

The  following  bids  have  been  received  for 
the  construction  of  the  proposed  reinforced 
concrete  bridge  over  Ruddiman  Creek  north 
of  the  present  structure  at  Muskegon,  Mich. : 
P.  J.  Connell  Co.,  Muskegon,  Mich.,  $3,037; 
Markle  Cement  Co.,  $2,755. 

Minnesota. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
6,  by  P.  A.  Hoffman,  County  Auditor,  Da- 
kota County,  Hastings,  Minn.,  for  the  con- 
struction of  a  25-ft.  I-beam  bridge  across  Club 
Creek  between  the  township  of  Sciota  and 
Waterford.  The  structure  will  be  placed  on 
two  concrete  piers  with  steel  pilings. 

•|*Bids  will  be  received  until  11  a.  111..  Oct. 
6,  by  P.  A.  Hoffman,  Dakota  County  Auditor, 
Hastings,  Minn.,  for  the  construction  of  a 
55-ft.  low  truss  span  bridge  across  the  Ver- 
million River  in  Section  31.  town  of  Vermil- 
lion, Dakota  County,  Minn.  The  structure 
will  be  placed  on  two  concrete  pier?  with 
steel  piling. 

A  conference  was  recently  held  by  the  Park 
Board,  W.  F.  Decker,  President,  and  Board 
of  Regents  'of  the  University  with  the  City 
Engineer  of  Minneapolis,  Minn.,  with  the 
hope  of  inducing  the  Park  Roard  to  ac- 
quire a  strip  of  land  between  the  Great  North- 
ern Ry.  and  the  Mississippi  River  to  serve  as 
an  approach  to  the  proposed  bridge  at  10th 
Ave.  S.  E. 

Mississippi. 

®Thc  Hinds  County  Board  of  Supervisors, 
Jackson,  Miss.,  on  Sept.  5,  awarded  the  con- 
tract for  the  construction  of  a  bridge  across 
Moody  Creek,  between  Jackson  and  New  Bel- 
haven  College  to  the  Vincennes  Bridge  Co., 
of  Vincennes,  Tnd. 

Missouri. 

The  Jasper  County  Court.  Joplin.  Mo.,  over 
ruled  the  protest  of  the  representatives  of 
Alba  and  Neck  City  in  regard  to  the  new 
bridge  across  the  North  polk  north  of  Purcell, 
(  iklfl  ,  .ind   the  work   will  proceed. 

®Tlic   Hoard  of   Marion  County  Roard  of 

Supervisors,  Columbia,   Miss,  has  awarded 

the  contract    for   the  COMtrUCtion   of   a  sleel 


bridge  over  Upper  Little.  River,  near  Edna, 
Miss.,  to  the  Joliet  Steel  Bridge  Co.,  Joliet,  111., 
at  $3,959.  C.  T.  Washer,  Columbia,  Miss.,  is 
representative  of  the  Bridge  Company. 

Montana. 

®Commissioners  of  Musselshell  County 
Roundup,  Mont.,  have  awarded  the  contract 
for  the  construction  of  11  new  bridges  to  the 
Security  Bridge  Co.,  Minneapolis,  Minn.,  of 
which  Howitt  Bros.,  Billings,  Mont,  are  rep- 
resentatives.   The  contract  price  was  $49,685. 

Nebraska. 

On  Sept.  3,  Oconee  and  Loup_  townships  in 
Platte  County  voted  bonds  to  aid  in  the  con- 
struction of  the  proposed  $35,000  steel  bridge 
over  Loup  River  at  Monroe.  Columbus,  Nebr., 
is  the  county  seat. 

Nevada. 

Board  of  Washoe  County  Commissioners, 
Reno,  Nev.,  has  received  plans  for  the  con- 
struction of  the  proposed  asylum  bridge  over 
the  Truckee  River.  Bids  will  be  advertised  as 
soon  as  plans  have  been  accepted. 

New  Mexico. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct.  4. 
by  Commissioner  of  Indian  Affairs,  Washing- 
ton, D.  C,  for  furnishing  material  and  labor 
for  the  erection  of  two  steel  bridges  across 
the  Rio  Grande  River  near  the  .Isleta  and  San 
Felipe  Indiana  Pueblos,  N.  Mex. 

New  York. 

•J«Bids  will  be  received  until  2  p.  m.,  Sept. 
22,  by  Town  Clerk,  Schroeppel,  at  Phoenix. 
N.  Y.,  for  the  construction  of  the  piers  and 
abutment  and  substructure  of  the  reinforced 
concrete  bridge  over  the  Osweeo  River  at 
Phoenix,  N.  Y.  Plans  and  specifications  can 
be  obtained  of  the  clerk,  or  at  the  town  clerk 
of  the  town  of  Lysander,  at  Baldwinsville, 
N  Y. 

®The  contract  for  the  construction  complete 
of  a  swing  draw  bridge  with  94  ft.  span  at 
West  Hampton,  N.  Y.,  has  been  awarded  to 
the  Groton  Bridge  Co.,  Groton,  N.  Y.,  at  $10,- 
189.    Bids  were  opened  Sept.  12. 

In  accordance  with  recommendation  of  Fran- 
cis Ward,  Commissioner  of  Public  Works, 
Buffalo.  N.  Y.,  the  Board  of  Aldermen  adopt- 
ed the  proposition  of  building  a  new  bascule 
bridge  across  Black  Rock  Harbor  near  the 
foot  of  Ferry  St.  with  a  roadway  30  ft.  wide 
and  two  8- ft.  sidewalks. 

North  Carolina. 

A  joint  meeting  was  recently  held  by  Com- 
missioners of  Mecklenburg  and  Lincoln  Coun- 
ties, at  Charlotte,  N.  C,  the  county  seat  of  the 
first  county  for  the  purpose  of  discussing  the 
matter  of  constructing  a  new  bridge  over  the 
Catawba  River  in  the  vicinity  of  Beattie's 
Ford  and  Graham's  Ferry.  As  proposed  the 
structure  will  be  of  steel  and  will  necessitate 
an  expenditure  of  about  $15,000. 

Ohio. 

»J«Bids  will  be  received  until  11  a.  m.,  Oct.  7, 
by  Roard  of  Cuyahoga  County  Commissioners. 
Cleveland,  O.,  for  the  construction  of  bridge 
work  per  report  No.  2869,  concrete  bridge 
Engle  Road,  Middleburg.  township.  Report 
No".  2870  concrete  bridge.  Holland  Road.  Mid- 
dleburg township.  Plans  and  specifications 
furnished  by  F.  R.  Lander,  County  Surveyor. 

®The  contract  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
reinforced  concrete  bridge  over  the  Miami 
River  at  Adams  St.,  Troy.  0.,  has  been 
awarded  to  llackendornc  Contracting  Co.,  In 
dianapolis,  Ind  ,  at  $23,090,  Rids  for  the  work- 
were  opened  Sept    S  bv  A.  E.  Sinks.  County 

Auditor,  Troy,  O. 

®J.  B,  Westhafer  of  Akron,  O..  has  been 
awarded  the  contract  by  the  Board  of  Sum- 
mit County  Commissioners,  Akron,  for  the 
construction  of  a  new  bridge  over  Wol  Creek 
on  Wooster  io.nl  at  Parberton  for  $5,(i0i>. 
Rids  were  opened  Sept.  7. 

©Albert  11.  Doebel  of  Reading,  0.,  has  been 
awarded  the  contract  by  the  Roard  of  Coun- 
l\  Commissioners,  Cincinnati,  O.,  for  the  con- 
struction under  Spccilicat ion  No   251.  of  eon- 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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crete  bridge  on  Reading  Road  south  of  Read- 
ing corporation  at  E.  M.  Gardner's  place  in 
Sycamore  township,  for  $892.  Bids  were 
opened  Aug.  25. 

The  City  Council  of  Massillon,  O.,  at  an 
adjourned  meeting  passed  on  suspension  of 
the  rules  an  ordinance  to  issue  bonds  in  the 
sum  of  $3,000  to  pay  a  portion  of  the  cost  of 
building  a  lift  bridge  over  the  canal  at  Main 
St.  The  County  will  furnish  $8,000  for  the 
work. 

Advocaters  of  the  proposed  new  bridge 
over  the  Oak  St.  grade  crossing  are  to  peti- 
tion the  County  Commissioners,  Youngstown, 
O.,  at  once  in  order  that  the  proposition  will 
go  to  vote  at  the  November  election. 
Oklahoma. 

®The  Kansas  City  Bridge  Co.,  Oklahoma 
City,  Okla.,  has  been  awarded  the  contract 
for  the  erection  of  two  80  ft.  bridges  and  one 
00  ft.  bridge  over  the  proposed  canal  straight- 
ening the  course  of  the  Canadian  River.  The 
contract  price  was  $7,294. 

Oregon. 

The  Board  of  Viewers,  after  going  over  the 
plans,  estimating  the  cost  and  looking  over 
the  site  of  the  proposed  steel  bridge  over 
the  Willamette  River  at  Corvallis,  Ore.,  has 
recommended  the  erection  of  the  structure. 
The  cost  will  be  about  $60,000.  _  The  plans 
call  for  a  3-span  steel  structure  with  a  200-ft. 
draw  and  steel  approach  on  the  east  side. 
The  bridge  will  be  built  strong  enough  for 
railroad  traffic  and  it  is  expected  that  this 
will  be  an  inducement  to  get  a  road.  The  site 
is  at  the  foot  of  Van  Buren  St. 

Members  of  the  Medford,  Ore.  city  council 
recently  attended  the  meeting  of  the  county 
court  in  an  effort  to  induce  the  County  to  con- 
struct a  new  bridge  over  Bear  Creek,  in  Med- 
ford. J.  R.  Neil,  Jacksonville,  Ore.,  is  Jack- 
son County  Judge. 

Pennsylvania. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  bridge  at  New  Cumber- 
land, Pa.,  consisting  of  two  53  ft.  spans,  was 
awarded  to  W.  F.  Martin,  Harrisburg,  Pa.,  at 
$3,949.  Bids  were  opened  Sept.  11,  by  Board 
of  County  Commissioners,  Carlisle,  Pa. 

®The  contract  for  the  construction  of  a 
new  reinforced  concrete  bridge  at  Topton, 
Pa.,  has  been  awarded  to  Fehr  &  O'Rourke, 
at  $1,346.  Other  bids  were  as  follows:  James 
Matz,  $1,493;  Willauer  &  Co.,  Pottstown,  $1,- 
740 ;  Reading  Contracting  Company,  $1,988 ; 
Nelson-Merydith  Company,  Chambersburg, 
$2,064. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  bridge  at  Williams  Grove, 


Pa.,  consisting  of  two  52.5  ft.  spans  has  been 
awarded  to  Nelson-Merydith  Co.,  Chambers- 
burg, Pa.,  at  $2,629.  Bids  were  opened  by 
the  Board  of  County  Commissioners,  Carlisle, 
Pa.,  Sept.  12. 

®The  contract  for  the  construction  of  a  3- 
span  bridge  at  Lancaster,  Pa.,  has  been 
awarded  to  the  Nelson-Merydith  Co.,  Cham- 
bersburg, Pa.  Bids  were  opened  by  the 
Water  Committee,  Sept.  12. 

®The  Commissioners  of  Indiana  County,  at 
Indiana,  Pa.,  have  awarded  the  contract  for 
the  construction  of  the  concrete  McCormick 
Bridge  near  Blairsville  to  the  Ferro  Concrete 
Co.,  Harrisburg,  Pa.,  at  $8,145.  Work  will 
be  started  at  once. 

A  committee  of  representatives  from  each 
ward  in  Royersford  and  Spring  City,  Pa.,  has 
been  appointed  to  petition  the  Commissioners 
of  Montgomery  and  Chester  Counties  to  build 
a  bridge  across  the  Schuylkill  River  between 
the  two  towns. 

Engineers  of  the  Reading  Ry.  have  com- 
pleted plans  for  the  construction  of  the  pro- 
posed bridge  over  the  Schuylkill  River  be- 
tween Conshohocken,  Pa.,  and  West  Consho- 
hocken.  The  structure  will  also  cross  the 
tracks  of  the  Norristown  branch  of  the  main 
line  of  the  Philadelphia  &  Reading  and  the 
company  has  offered  to  pay  $50,000  of  the 
cost. 

The  York  County  Commissioners,  York,  Pa., 
have  decided  upon  the  construction  of  a  new 
bridge  over  Muddy  Creek  on  the  road  leading 
from  Felton  to  Brogueville  Station  to  replace 
the  old  structure  washed  away  in  July. 

Advices  from  Leiperville,  Pa.,  state  that 
the  Baldwin  Locomotive  Works  is  considering 
the  construction  of  a  small  railroad  bridge 
over  Crum  Creek  near  the  Chester  Pike. 

Tennessee. 

®The  contract  for  the  construction  of  a  70- 
ft.  steel  bridge  with  15-ft.  roadway  in  Bar- 
tow County  has  been  let  to  the  Converse 
Bridge  Co.,  Chattanooga,  Tenn.,  at  $1,300. 
Bids  were  opened  by  Board  of  County  Com- 
missioners, G.  A.  Veach,  Adairsville,  Ga., 
Chairman,  Sept.  6. 

Utah. 

^•Bids  will  be  received  until  2  p.  m.,  Oct. 
10,  by  Commissioner  of  Indiana  Affairs, 
Washington,  D.  C,  for  the  necessary  labor 
and  material  for  the  construction  of  a  steel 
highway  bridge  across  the  Duchesne  River  at 
Theodore,  Utah. 

Virginia. 

The  Street  Committee  of  the  Norfolk.  Va., 
City  Council  has  instructed  City  Engineer  to 
prepare  an  estimate  for  the  construction  of 


a  new  reinforced  concrete  bridge  on  the  Gos- 
port  Causeway  at  the  Cat  Hole  Dock.  Plans 
are  also  under  preparation  by  the  engineer 
for  the  construction  of  a  concrete  culvert  at 
Swimming  Point. 

Washington. 

The  municipal  commission  of  Tacoma, 
Wash.,  has  ordered  plans  prepared  for  the 
construction  of  a  viaduct  over  the  Northern 
Pacific  Railroad  tracks  on  South  Yakima 
Ave.,  to  connect  with  Thompson  Ave.  The 
city  has,  it  is  said,  $19,000  available  for  the 
purpose.    W.  C.  Raleigh  is  city  engineer. 

Bonds  were  voted  at  Seattle,  Wash.,  Sept. 
5,  for  the  construction  of  bridges  as  follows : 
For  the  Spokane  Ave.  bridge,  $50,000,  and  for 
the  structure  on  Westlake  Ave.,  $50,000. 

West  Virginia. 

®The  Owego  Bridge  Co.,  Owego,  N.  Y., 
has  been  awarded  the  contract  by  the  Nich- 
olas County  Court,  Summersville,  W.  Va.,  for 
the  construction  of  the  steel  superstructure 
and  substructure  of  a  bridge  over  Cherry 
River  at  Fenwick.  The  structure  will  consist 
of  one  135-ft.  span  14  ft.  wide  and  the  sub- 
structure will  be  of  stone  and  concrete.  The 
contract  price  is  $5,265.  Bids  were  opened 
Sept.  11. 

Wisconsin. 

®John  Shea  of  Superior,  Wis.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Superior,  for  covering  sand  hill 
north  of  Brule,  between  sections  35  and  36- 
47-10  with  clay  and  gravel,  putting  in  a 
wooden  bridge  at  Waino  and  for  putting  in 
a  culvert  between  sections  1  and  2-48-10.  The 
contract  price  is  $140.  Bids  were  opened 
Sept.  6. 

According  to  information  received  from 
Ashland,  Wis.,  the  bridge  between  that  city 
and  Washburn  on  the  Bay  Point  is  to  be 
abandoned,  and  in  its  place  a  permanent  road 
will  be  constructed  with  a  100-ft.  modern  steel 
bridge  spanning  Fish  Creek  outlet.  The  cost 
of  filling  in  is  estimated  at  $8,000. 

Plans  have  been  completed  for  the  pro- 
posed new  bridge  over  the  Saunder's  Creek 
and  Common  Council  of  Edgerton,  Wis.,  is 
making  arrangements  for  the  immediate  con- 
struction of  the  structure. 

At  a  recent  election  held  at  Kimberly,  Wis., 
it  was  voted  by  a  large  majority  to  construct 
a  bridge  across  the  Fox  River  from  the  town 
line  of  Vanden  Broek.  The  latter  city  re- 
cently v^ted  on  the  proposition  also. 

Voters  of  Melrose,  Wis.,  have  decided  in 
favor  of  raising  the  amount  of  $1,900  for  the 
improvement  of  bridges  and  roads,  in  the 
town. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


California. 
_4«The  South  San  Joaquin  Irrigation  Dis- 
trict, Manteca,  Cal.,  will  open  bids  on  Oct.  3 
for  the  construction  of  Sections  2a,  2b,  3,  4 
and  5  of  joint  supply  canal.  These  various 
contracts  aggregate  about  $700,000.  Contracts 
Nos.  1  and  6,  amounting  to  about  $300,000, 
were  awarded  to  T.  K.  Beard,  Modesto,  Cal., 
and  work  on  these  are  now  under  way.  Edwin 
Duryea.  Jr..  1314  Humboldt  Bank  Bldg.,  San 
Francisco,  is  Chief  Engineer  of  the  District. 

Illinois. 

*I*Bids  will  be  received  until  noon,  Oct.  2, 
by  I.  J.  Bryan,  Clerk,  Board  of  Trustees,  Sani- 
tary District,  American  Trust  Bldg.,  Chicago, 
111.,  for  excavation  and  collateral  work  on 
Contract  Section  2  of  the  Calumet-Sag  Chan- 
nel. The  work  consists  of  the  following  ap- 
proximate quantities:  (a)  221,000  cu.  yds. 
of  glacial  drift;  (b)  351,000  cu.  yds.  of  rock 
excavation;  (c)  313,000  sq.  ft.  of  channeling; 

(d)  3,200  cu.  yds.  of  concrete  retaining  wall; 

(e)  1,100  cu.  yds.  of  dry  rubble  wall. 

®H.  R.  Hutchinson,  New  Boston,  111.,  has 
been  awarded  the  contract  at  $12,850  for  the 


construction  of  the  Chesterfield  levee  and 
drainage  ditches,  bids  for  which  were  opened 
Sept.  7.  The  work  includes  34,000  cu.  yds. 
levee,  36,000  cu.  yds.  open  ditch  and  10,000  cu. 
yds.  creek  changes.  The  Morse-Warren  Engi- 
neering Co.  of  Carlinville,  111.,  are  the  engi- 
neers. 

Indiana. 

Hearing  will  be  held  Oct.  16  by  the  Hunt- 
ington County,  Huntington,  Ind.,  on  the  Little 
River  Drainage  project,  which  involves  12 
miles  of  open  ditch.  J.  B.  Vernin,  Huntington, 
is  County  Surveyor. 

Iowa. 

•J»Bids  will  be  received  until  1:30  p.  m., 
Oct.  5,  by  C.  O.  Dixon,  Calhoun  County  Audi- 
tor, Rockwell  City,  la.,  for  the  necessary  labor 
and  material  for  the  construction  of  the  Tile 
Drain  No.  163,  Calhoun  County,  la.  Approxi- 
mate number  of  feet  of  the  different  sizes  of 
tile  are  as  follows:  50  ft.  36-in.,  2,250  ft.  30- 
in.,  3,600  ft.  28-in.,  1,900  ft.  26-in.,  2,100  ft. 
24-in.,  2,600  ft.  22-in.,  4,100  ft.  20-in.,  2,000  ft. 
14-in..  3,500  ft.  12-in.,  8,075  ft.  10-in.,  8,400  ft. 
8-in.,  600  ft.  6-in. 


©Anderson  &  Co.,  Vincent,  la.,  has  been 
awarded  the  contract  at  $21,418  for  construct- 
ing County  Drain  No.  141,  bids  for  which  were 
opened  Sept.  14  by  J.  L.  Hanrahan,  County 
Auditor,  Fort  Dodge,  la. 

Work  will  be  started  shortly  on  the  con- 
struction of  a  27^-mile  drainage  ditch  at 
Ayrshire,  Palo  Alto  County. 

Kansas. 

®The  Wichita  Construction  Co.,  Wichita. 
Kan.,  has  been  awarded  the  contract  at  $2,740 
for  constructing  the  drainage  canal  from  19th 
to  21st  St.  for  the  city  of  Wichita.  Bids  were 
opened  Sept.  5. 

Michigan. 

Advices  from  North  Branch,  Mich.,  state 
that  Wm.  Suyden  has  been  awarded  the  con- 
tract at  $3.01  per  rod  for  dredging  4%  miles 
of  the  Gravel  Creek  drain. 

Louisiana. 

®The  following  contracts  for  work  in  the 
Burras  Levee  District  were  let  Sept.  11  by  the 
Board  of  State  Engineers.  New  Orleans :  B. 
W.  Borne,  for  erecting  the  Stockfleth  levee, 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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which  will  require  5,000  on.  yds.  of  earth  and 
600  ft.  of  revetment  work,  at  81.39  cts.  per 
lin.  ft.  for  revetment  and  24.98  cts.  per  cu.  yd. 
for  filling;  Pat  H.  Lyons,  for  the  Clinton  to 
Moisant  levee  work,  his  bid  being  $1.47  per  lin. 
ft.  for  revetment  and  24.25  cts.  per  cu.  yd.  for 
earthwork.  The  contract  embraces  2,850  ft. 
of  revetment  work  and  12,000  cu.  yds.  of  fill- 
ing. The  Moisant  levee  contract  was  award- 
ed to  George  H.  Conrad,  whose  bid  was  $1.44 
per  lin.  ft.  for  revetment  and  27.73  cts.  per  cu. 
yd.  for  earthwork.  There  is  to  be  1,250  ft. 
of  revetment  and  1,000  cu.  yds.  of  earthwork. 
Wilmer  Henritzy  secured  the  Cognevitch  con- 
tract. The  work  comprises  450  ft.  of  revet- 
ment work  and  4,000  cu.  yds.  of  filling.  His 
bid  was  $1.41  per  lin.  ft.  for  revetment  and 
19  cts.  per  cu :  yd.  for  the  filling. 

®R.  A.  Broussard,  Erath,  La.,  has  been 
awarded  the  contract  for  constructing  the  sec- 
ond section  of  the  Bayou  Tigre  drainage  canal. 

Contracts  will  be  let  sometime  next  month 
by  F.  M.  Kerr,  State  Engineer,  New  Orleans, 
La.,  for  the  enlargement  of  the  levee  of  the 
Saline  Levee  and  Drainage  District.  This  dis- 
trict is  situated  in  the  First  Ward  of  Avoyelles 
Parish  on  the  north  side  of  Red  River. 

The  Red  River,  Bayou  des  Glaizes  Levee 
and  Drainage  District  has  requested  the 
Board  of  State  Engineers,  F.  M.  Kerr,  Chief 
Engineer,  New  Orleans,  to  make  an  examina- 
tion of  conditions  at  Ben  Ruth  Lake,  with  spe- 
cial reference  to  the  caving  of  the  river's  bank. 
If.  upon  the  examination,  the  Board  of  State 
Engineers  conclude  that  it  will  be  necessary  to 
construct  a  new  levee,  the  state  will  adver- 
tise for  proposals  to  build  the  same,  the  dis- 
trict obligating  itself  to  pay  the  difference  be- 
tween $15,01(0  and  the  cost  of  construction. 

Bids  were  opened  Sept.  4  by  Maj.  H.  Bur- 
gess, U.  S.  Engineer,  New  Orleans,  La.,  for 
the  construction  of  about  527,000  cu.  yds.  of 
levee  in  the  Lower  Tensas  and  Lower  La- 
fourche Levee  Districts.  Lawrence  Bros.  & 
Co.,  Memphis,  Tenn.,  at  $75,088,  were  the  low 
bidders  on  500,000  cu.  yds.  of  this  work,  and 
M.  L.  Linnan,  Baton  Rouge,  at  $5,168,  was 
low  bidder  on  27,200  cu.  yds.  Other  bidders 
on  the  work  were:  E.  H.  Jackson  of  Natchez; 
W.  E.  Morgan  of  Red  Cross,  La. ;  Donovan 
&  Dalev  of  Lake  Providence,  La. ;  Israel  R. 
Bobitt  of  Delta,  La.;  Robert  T.  Clark  &  Co. 
of  Natchez,  and  O.  A.  Gibson  of  iNatchez. 

The  Red  River,  Atchafalaya  &  Bayou  Boeuf 
Levee  Board,  R.  S.  Thornton.  Secretary, 
Alexandria,  has  authorized  President  E.  G. 
Richard  to  make  a  contract  covering  an  ex- 
tension of  the  levee  at  the  end  of  the  system 
on  the  Atchafalaya  River  below  Melville.  Part 
of  the  levee  at  Elba  will  be  rebuilt  and  bids 
for  this  work  will  be  received  on  Sept.  20. 
The  Elba  work  amounts  to  about  10,000  cu. 
yds. 

The  Town  Council  of  Mandeville,  La.,  has 
granted  to  W.  J.  Tracy,  of  Cleveland,  O.,  and 


his  associates  a  franchise  to  construct  and  op- 
erate a  harbor  for  boats.  The  plan  is  to  con- 
vert a  ten-acre  tract  of  willow  swamp  near 
the  old  Great  Northern  depot  into  a  haven 
for  water  craft  of  all  kinds,  together  with  a 
bridge  at  Lake  St. 

Minnesota. 

®Bids  were  opened  Sept.  15  by  H.  P.  Ed- 
wards, County  Auditor,  Fairmont,  Minn.,  for 
constructing  Judicial  Ditch  No.  18,  the  con- 
tract being  let  to  J.  J.  Warrick,  Bancroft,  la., 
at  $9,800.  The  work  includes  furnishing,  lay- 
ing and  refilling  ditch  for  8,883  ft.  of  20-in. 
tile,  1,950  ft.  of  18-in.  tile,  4,000  ft.  of  16-in. 
tile,  1,900  ft.  of  12-in.  tile,  400  ft.  of  10-in.  tile, 
11,500  ft.  of  8-in.  tile  and  100  ft.  of  6-in.  tile, 
and  one  retaining  wall  at  outlet  of  main  ditch 
and  catch  basin  at  inlet  of  main  ditch. 

The  County  Board  of  Swift  County,  Ben- 
son, Minn.,  will  give  a  hearing  on  Sept.  22  on 
petition  for  establishment  of  a  County  Ditch, 
estimated  to  cost  $20,000. 

Missouri. 

•J»Bids  will  be  received  from  2  to  3  p.  m., 
Oct.  9,  by  Alfred  Riske,  Engineer  in  Charge 
Dardenne  Creek  Improvement,  Drainage  Dis- 
trict No.  3,  St.  Charles,  Mo.,  for  clearing  and 
making  a  cutoff  in  the  channel  of  the  creek 
containing  15,099  cu.  yds.  of  material. 

Montana. 

4*Roy  Hopkins,  Lewiston,  Mont.,  is  report- 
ed to  be  taking  bids  for  the  construction  of  a 
large  reservoir  12  miles  from  Lewiston. 

Bids  were  opened  Sept.  1  at  the  office  of 
the  U.  S.  Reclamation  Service,  Huntley,  Wyo., 
for  the  construction  of  earthwork  and  struc- 
tures for  the  extension  of  the  main  and  high 
line  canals  of  the  Huntley  Project,  of  which 

C.  D.  Howe  is  Acting  Project  Engineer.  The 
bids  were  asked  under  eight  schedules,  Sched- 
ules 1-6  being  for  canal  excavation,  Schedule 

7  for  structures  except  siphons,  and  Schedule 

8  for  siphons.  The  low  bidder  on  each  sched- 
ule was  as  follows :  J.  E.  Hilton,  Manhattan, 
Mont.,  Schedule  1,  $4,050;  Schedule  3,  $5,485; 
Schedule  4.  $2,600;  Schedule  5,  $4,280;  Sched- 
ule 6,  $4,140.  Lynn  &  Arnoldus,  Lovell,  Wyo., 
Schedule  2.  $8,235,  and  Schedule  7.  $32,549. 
Nelson  Rich,  Prosser,  Wyo.,  Schedule  8,  $2,251. 

Nebraska. 

®Bids  were  opened  Sept.  1  by  the  County 
Clerk  at  Fremont,  Neb.,  for  constructing  the 
Colgan  Ditch,  the  contract  being  awarded  to 
Schluetes  Bros,  at  13.7  cts.  per  cu.  yd. 

Nevada. 

•$»Bids  will  be  received  until  Sept.  25  by 

D.  W.  Cole,  Project  Engineer,  U.  S.  Reclama- 
tions Service,  Fallon.  New,  for  furnishing 
under  advertisement  No.  1,300,  10  dump  wa- 
gons, Wz  to  2  cu.  yds.  capacity,  2-horse  hitch. 


Oklahoma. 

®The  Commissioners  of  Canadian  County 
and  Muskogee,  Okla.,  have  awarded  the  con- 
tract for  straightening  the  North  Canadian 
River  from  the  borders  of  the  county  to  Pack- 
ington  to  Sprankle  &  Co.,  Fort  Wayne,  Ind., 
at  9%  cts.  per  cu.  yd.,  or  a  total  of  $32,297. 
The  other  bids  were  as  follows :  E.  D.  Luns- 
den,  Oklahoma  City,  $38,366;  R.  H.  &  G.  A. 
McMilliams,  Chicago,  $37,070;  Pollard-Camp- 
bell Co.,  Omaha,  $40,241 ;  Sherwood  Brothers, 
Rockv  Ford,  Colo.,  $38,333;  S.  P.  Bennett, 
Oklahoma  City,  $40,031;  E.  L  Gibbs  &  Co., 
Oklahoma  City,  $34,266.25;  Campbell  Brothers, 
Lincoln,  Neb.,  $42,092. 

Oregon. 

®The  State  Board  of  Control,  Salem,  Ore., 
has  awarded  the  contract  for  the  construction 
of  the  levee  on  the  Umatilla  River  near  the 
eastern  Oregon  branch  insane  asylum  to  the 
Newport  Construction  Co.,  Newport,  Ore.,  at 
$11,000. 

South  Dakota. 

The  Thomson  Ditch  Co.,  Belle  Fourche,  S. 
Dak.,  has  filed  its  articles  of  incorporation. 
The  company  proposes  to  irrigate  with  water 
from  Red  Water. 

Tennessee. 

Special  meeting  of  the  St.  Francis  Levee 
Board,  B.  G.  Covington,  Chief  Engineer,  Mem- 
phis, was  held  on  Sept.  15  to  vote  on  issuing 
$20,000  of  certificates  for  the  construction  of 
a  levee  loop  in  the  vicinity  of  Pecan  Point, 
Ark. 

Texas. 

®The  contract  for  the  construction  of  drain- 
age ditches  for  Galveston  County  Drainage 
District  No.  2  has  been  let  to  J.  C.  Kelso,  Gal- 
veston, Tex.,  at  $36,000.  The  work  includes 
210,212  cu.  yds.  of  earth  excavation  and  the 
construction  of  nearly  40  timber  bridges.  This 
district  lies  between  Dickinson  and  Texas  City 
Junction  on  both  sides  of  the  Galveston,  Hous- 
ton and  Henderson  R.  R.,  and  covers  26,000 
acres  of  land. 

Preliminary  surveys  for  the  proposed 
drainage  district,  adjacent  to  Blessing  have 
been  completed.  It  is  proposed  to  drain  about 
50,0(10  acres  of  land.  A.  R.  Lukie,  Bay  City, 
Tex.,  is  the  engineer. 

•{•All  bids  received  Aug.  29  by  the  Com- 
missioners of  Cameron  County  Drainage  Dis- 
trict No.  1  have  been  rejected  and  new  bids 
are  now  being  asked.  The  work  includes  the 
construction  of  40  miles  of  drainage  ditches 
requiring  about  1,000.000  cu.  yds.  of  excava- 
tion. A.  W.  Amthor,  Brownsville,  Tex.,  is  en- 
gineer. 

Flic  Commissioners'  Court  of  Matagorda 
County,  Bay  City,  Tex.,  will  hold  final  hear- 
ing on  Oct.  9  on  the  establishment  of  Drainage 
District  No.  3,  preliminary  surveys  for  which 
have  been  completed  by  Engineer  Loving. 


WAT  E  R-WORKS 


Alabama. 

Mayor  W.  G.  Bellengen  of  Gadsden,  Ala., 
has  presented  a  proposition  to  the  City  Coun- 
cil to  build  a  new  water  reservoir  to  store  the 
water  pumped  from  the  municipal  station.  The 
mayor  favors  the  construction  of  a  reservoir 
i.ii  lookout  Ml  ,  above  the  city,  to  bold  4,000, 
000  gals.,  and  furnish  a  water  pressure  of  104 
lbs.  The  improvement  would  cost  from  $15.- 
000  to  $20,000. 

Arizona. 

The  citizens  of  Nogales,  Ariz.,  have  voted 
to  issue  bonds  in  the  sum  of  $120,000  for  a 
municipal  water  system. 

California. 

■(•Bidl  will  be  received  until  II  a.  in.,  Oct.  6, 
by  Quartermaster,  Presidio,  Monterey,  Cal., 
for  constructing  fl-in.  force  main. 

The  Town  Board  of  Trustees  of  Dorris, 
Cal,  has  rejected  all  bids  received  for  the 
construction  of   tin    waterworks   system  and 


supply.  Chief  Engineer  Sidney  Sprout  has 
been  instructed  to  furnish  new  plans  and  spec- 
ifications. Bonds  in  the  sum  of  $12,500  were 
recently  sold  for  this  improvement.  New  bids 
will  be  advertised  for  at  once. 

The  City  Trustees  of  Woodland.  Cal.,  have 
directed  the  clerk  to  prepare  specifications  for 
another  deep  well,  after  which  bids  will  be 
asked  for  the  boring  of  the  well, 

Colorado. 

The  Town  Hoard  of  Oak  (  reck,  Colo.,  has 
c  alled  a  special  election  of  taxpayers  for  Oct. 
IT  on  a  franchise  to  John  Sharpc  of  (  ripple 
(  reek  for  waterworks  Mr.  Sharpc  plans  to 
immediately  install  a  complete  gravity  plant, 

supplying  pure  water,  with  adequate  toe  pres- 
sure. 

Delaware. 

I  In-  Richardson  ['ark  Water  I  o  lias  been 
chartered  to  dispose  of  water,  water  rights  and 
power  privileges,  at   I  lover,  |)el.     The  incor 


porators  are:  W.  Howard  Taylor,  A.  K.  Tay- 
lor, both  of  Richardson  Park,  Del.,  and  George 
1..  Medill  of  Wilmington.    The  capital  stock 

is  $50,000. 

Georgia. 

•{•Bids  will  be  received  until  noon,  Sept.  30, 
by  Village  Council,  Summerville,  Augusta,  Ga., 
for  building  sewers  and  laying  water  mains. 
Gcornc  W.  Summers,  112  Dyer  Rldg.,  Augus- 
ta. Ga  .  is  Kngineer. 

Idaho. 

The  city  of  Preston,  Ida.,  has  purchased 
Birch  Springs  from  the  Cub  River  Irrigation 
Co.,  ana  a  survey  of  the  pipe  line  is  nearly 
completed,  when  figures  will  be  furnished  of 
tin  estimated  cost  ami  an  election  called  to 
decide  the  bonding  question. 

Illinois. 

■(■Bids  will  be  received  uiilil  S  |>  in.,  Sept. 
28,  by  Hoard  of  I  ocal  Improvements,  Wlieaton, 
HI.,  for  791   li    o|   east  iron   water  pipe  for 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Kenilworth  Ave.  Water  extension  estimated 
to  cost  $856.  Arthur  L.  Webster  is  City  Engi- 
neer. 

•J*Bids  will  be  received  until  7.:30  p.  m., 
Sept.  26,  by  Village  of  Lostant,  111.,  R.  G. 
Whitney,  President  of  the  Board  of  Trustees, 
for  furnishing  one  deep  well  pump  of  70-gal. 
per  min.  capacity  including- brass  working  bar- 
rel, 50  lin.  ft.  of  drop  pipe,  working  rods, 
power  head,  foundations  and  furnishing  all 
labor  and  material  and  erecting  pump  on  foun- 
dations, and  furnishing  and  laying  approxi- 
mately 50  ft.  of  8-in.  cast-iron  pipe,  and  also 
for  furnishing  and  setting'  one  10-hp.  gaso- 
line engine,  and  furnishing  all  labor  and  ma- 
terial and  constructing  foundations  for  same. 

®W.  H.  Gray  &  Bro.,  314  Kinzie  St.,  Chi- 
cago, 111.,  have  been  awarded  the  contract  by 
the  town  of  Genoa,  111.,  for  the  sinking  of  a 
well  until  suitable  amount  of  water  is  struck, 
at  $2.50  per  ft.  The  Keystone  Driller  Co.,  of 
Beaver  Falls,  Pa.,  secured  the  contract  for  fur- 
nishing a  deep  well  pump.  Bids  were  opened 
Sept.  8. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Improvements,  Chicago,  111., 
E.  J.  Glackin,  Sec'y,  for  furnishing  and  lay- 
ing water  pipes  in  the  following  streets :  97th 
St.,  418  lin.  ft.  8  in.,  $552.50,  De  Vito,  Pas- 
sarelli  &  Tirtilli,  518  W.  Taylor  St.;  Ohio  St., 
352  lin.  ft.  8  in.,  $415.36,  Alphonso  Scully ;  75th 
St.,  776  lin.  ft.  8  in.,  $937.92,  Carmini  Roberts, 
565  W.  Taylor  St.;  Thomas  St.,  1,276  lin.  ft. 
8  in..  Simon  Ryan,  2927  W.  Congress  St. ; 
Ainslee  St.,  2,480  lin.  ft.  6  in.,  $2,316.80,  Simon 
Ryan  :  Erie  St.,  1,300  lin.  ft.  8  in.,  $1,603  (tie), 
De  Vito  Passarelli  &  Tirtilli ;  Kedzie  Ave., 
2,683  lin.  ft.  12  in.,  Carmini  Roberts,  $4,853.44 ; 
Maplevvood  Ave.,  1,300  lin.  ft.  8  in.,  $1,577, 
Malachv  Murphy,  5315  Wabash  Ave. ;  South- 
port  Ave.,  1,035  lin.  ft.  8  in.,  $1,204.80,  Al- 
phonso Scully.  Bids  were  opened  Sept.  6,  arid 
the  majority  of  the  contracts  have  recently 
been  awarded. 

Indiana. 

The  Board  of  County  Commissioners,  Terre 
Haute.  Ind.,  has  granted  a  franchise  to  the 
Waterworks  Co.,  for  the  laying  of  mains  from 
the  car  barns  on  East  Wabash  Ave.,  in  Terre 
Haute,  to  Fruitridge  Ave.,  a  distance  of  about 
one  mile. 

J.  E.  Condon,  president  of  the  Boswell  Elec- 
tric Light  &  Water  Works  Co.,  Boswell,  Ind., 
has  submitted  plans  for  a  waterworks  system 
for  the  town  to  the  Town  Trustees.  It  is  pro- 
posed to  put  in  a  complete  light  and  water- 
works plant. 

Iowa. 

•f*Bids  will  be  received  until  7 :30  p.  m., 
Sept.  25,  by  City  Council,  Eagle  Grove,  la., 
for  one  large  size  deep  well  pump  and  power 
for  high  pressure  dutv.  S.  Middleton  is  City 
Clerk. 

®The  City  Council  of  Inwood.  Ia.,  has 
awarded  the  contract  for  the  construction  of  a 
waterworks,  including  tower,  foundations,  etc., 
for  which  bids  were  opened  Sept.  5,  to  W.  D. 
Lovell.  1415  8th  St.,  Minneapolis,  Minn.,  for 
$12,644,  as  follows:  Missouri  Valley  Engr. 
Co.,  Mitchell,  S.  Dak.,  Engineer:  One  50,000 
gal.  steel  tank  on  a  100-ft.  steel;  2,270  ft.  cast 
iron  8-in.  pipe;  3,030  ft.  cast  iron  6-in.  pipe; 
4,758  ft.  cast  iron  4-in.  pipe ;  330  ft.  hydrant 
connections ;  17  hydrants ;  5  8-in.  gate  valves ; 
5  6-in.  gate  valves ;  7  4-in.  gate  valves. 

Bonds  to  the  amount  of  $15,000  were  voted 
by  the  citizens  of  Redfield,  la.,  on  Sept.  13 
for  the  purpose  of  establishing  waterworks 
and  electric  light  systems. 

Kansas. 

The  citizens  of  Hill  City,  Kan.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $50,000 
for  a  waterworks  and  an  electric  light  plant. 

Louisiana. 

The  City  Council  of  Lafayette,  La.,  has 
authorized  Supt.  Eryes  to  order  $1,000  worth 
of  water  mains.  Civil  Engineer  X.  A.  Kramer 
of  Meridian,  Miss.,  has  offered  to  survey  the 
town  and  draw  plans  and  specifications  for  a 
sewerage  system. 

A  campaign  is  being  launched  in  Covington, 
La.,  in  favor  of  securing  an  adequate  water- 


works system  along  with  other  municipal  im- 
provements. The  consensus  of  opinion  is  that 
a  5-mill  tax  should  be  voted  by  the  town  for 
a  period  of  30  years  to  enable  the  issuance  of 
bonds  to  the  extent  of  $80,000. 

Michigan. 

•f»Bids  will  be  received  until  5  p.  m.,  Oct. 
2,  (readvertisement  of  bids  received  Sept.  5) 
by  B.  H.  Tellman,  City  Recorder,  Muskegon, 
Mich.,  for  furnishing  the  necessary  labor  and 
material  for  the  new  48-in.  by  7,000- ft.  intake, 
intake  well  at  shore  of  Lake  Michigan,  and 
water  mains  for  the  distribution  systems,  in- 
cluding valves,  hydrants  and  pipe  connections 
with  existing  system.  Riggs,  Sherman  Co.,  613 
Nasby  Bldg.,  Toledo,  O.,  are  Engineers. 
Minnesota. 

•J»Bids  will  be  received  until  8  p.  m.,  Sept. 
25,  by  Water,  Light,  Power  and  Building  Com- 
mission, Grand  Rapids,  Minn.,  for  the  con- 
struction of  a  water  tower  and  tank  in  the 
village  of  Grand  Rapids,  Minn.  W.  B.  Patton, 
Duluth,  Minn.,  is  Engineer. 

The  installation  of  a  waterworks  system  is 
being  agitated  in  Excelsior,  Minn. 

The  waterworks  committee  of  the  City 
Council  of  Minneapolis,  Minn.,  has  decided 
to  advertise  for  bids  for  purchase  of  sundries 
that  will  be  needed  the  coming  year.  The 
committee  has  been  asked  to  construct  a  water 
tower  in  Prospect  Park. 

Missouri. 

President  John  Cowell  of  the  Springfield, 
Mo.,  City  Council,  has  signed  the  bill,  it  is 
reported,  providing  for  a  bond  issue  of  $600,- 
000  for  the  building  of  a  municipal  water- 
works system. 

Montana. 

®E.  Linstrom.  Billings,  Mont.,  has  been 
awarded  the  contract  for  the  construction  of  a 
waterworks  in  the  town  of  Manhattan,  Mont., 
for  $19,757.  The  work  includes  about  3% 
miles  of  8-in.  and  10-in.  wood  main  on  the 
gravity  pipe  line  to  bring  water  into  town  ;  a 
reservoir  of  nearly  200,000-gal.  capacity,  and  a 
distribution  system.  C.  M.  Thorpe  of  Boze- 
man,  Mont.,  is  Engineer.  Bids  were  opened 
Sept.  4. 

Nebraska. 

The  City  Council  of  Tecumseh,  Neb.,  has 
made  investigations  and  several  test  wells  have 
been  sunk,  for  the  purpose  of  improving  the 
water  system. 

New  Jersey. 

According  to  advices  from  Morristown,  N. 
J.,  the  Normandy  Water  Co.  has  been  sold  to 
Joseph  B.  Dickson  and  Jesse  L.  Eddy  of  Nor- 
mandy Heights,  Morristown.  Improvements 
are  contemplated. 

New  York. 

•f»Bids  will  be  received  until  2  p.  m..  Oct.  4. 
by  Commissioner  of  Water  Supply,  Gas  and 
Electricity,  13-21  Park  Row,  New  York  City, 
for  furnishing  the  materials  and  labor  re- 
quired for  the  improvement  required  at  vari- 
ous pumping  stations.  Henry  S.  Thompson  is 
Commissioner. 

•$«Bids  will  be  received  until  2  p.  m.,  Sept. 
20,  by  Commissioners  of  Water  Supply,  Gas 
and  Electricity,  13-21  Park  Row,  New  York 
City,  for  furnishing  and  delivering  and  laying 
water  mains  and  appurtenances  and  removing 
and  relaying  water  mains  and  appurtenances 
in  Jerome  Ave.  in  the  Borough  of  The 
Bronx. 

•J»Bids  will  be  received  until  7:30  p.  m.,  Sept. 
27,  by  Board  of  Water  Commissioners,  Tarry- 
town,  N.  Y.,  for  laying  about  11,000  ft.  of 
10-in.  cast-iron  water  main  and  about  2,000 
ft.  of  smaller  sizes,  including  setting  valves, 
hydrants  and  specials.  D.  S.  Merritt  is  Engi- 
neer and  Superintendent  of  Tarrytown  Water- 
works. 

Engineer  Whitmer  of  Whitmer  &  Brown, 
Chapin  Block,  Buffalo,  X.  Y.,  has  presented 
a  communication  at  the  meetine  of  the  Board 
of  Village  Trustees,  Churchville,  N.  Y.,  as  to 
the  proposed  waterworks  system.  It  is  thought 
a  good  supply  could  be  secured  from  the  Car- 
ver farm  north  of  Churchville  and  it  could 


be  piped  to  the  village  in  an  8-in.  main  with 
a  probable  cost  of  $1,050  for  laying  the  pipe 
to  Main  St.,  in  the  corporation.  The  entire 
plant  including  wood  pipe  would  cost  upwards 
of  $20,000,  while  if  iron  pipe  were  used,  it 
would  cost  $24,438. 

The  Artesian  Well  &  Supply  Co.,  of  Man- 
hattan, New  York  City,  has  been  incorporated 
with  .1  capital  stock  of  $27,000  to  sink  wells, 
construct  waterworks,  etc.  The  incorporators 
are :  J.  F.  McDavitt,  Milton  A.  Fischer  and 
Ray  C.  Sawyer,  all  of  No.  115  Broadway,  New 
York  City. 

North  Carolina. 

The  Town  Council  of  Rutherfordton,  N.  C, 
has  awarded  the  contract  for  the  installation 
of  the  new  $35,000  electrical  and  waterworks 
plant  to  B.  F.  Rucker,  civil  engineer  of  Char- 
lotte, N.  C.  Work  will  be  commenced  at  an 
early  date. 

Ohio. 

•J"Bids  will  be  received  until  noon,  Sept.  27, 
by  George  H.  Fellows,  Village  Clerk,  Linndale, 
1009  Williamson  Bldg.,  Cleveland,  O.,  for  the 
necessary  labor  and  material  to  construct  6-in. 
water  main  with  all  necessary  appurtenances 
in  Peelor  Ave.  from  the  water  main  in  Grand 
Ave.  to  200  ft.  easterly  of  the  east  line  of 
Park  St. ;  also  for  the  necessary  labor  and 
material  for  the  construction  of  a  6-in.  water 
main  in  Peelor  Ave.  from  water  main  in 
Grand  Ave.  to  the  Western  limits  of  the  vil- 
lage. Plans  and  specifications  are  on  file  in 
the  office  of  the  clerk  and  at  the  office  of  J.  B. 
Davie  &  Son,  Village  Engineer,  207  Arcade, 
Cleveland,  O. 

Oklahoma. 

^•Bids  will  be  received  until  4 :30  p.  m., 
Sept.  25,  by  Town  of  Haileyville,  Okla.,  for 
the  purchase  by  said  city  of  2,000  ft.  of  4-in. 
Class  B  cast  iron  pipe;  1.500  ft.  4-in.  Class  C; 
1,600  ft.  6-in.  Class  B;  1,000  ft.  6-in.  Class  C; 
500  ft.  6-in.  Class  C.  One  500-gal.  single  act- 
ing triplex  pump,  direct  connected  to  one  50- 
hp.  electric  motor ;  15  standard  fire  hydrants 
and  12  valves.  Full  list  of  requirements  can  be 
had  bv  addressing  O'Neil  Engineering  Com- 
pany. 1508  Praetorian  Building,  Dallas,  Texas. 

®W.  W.  Fuller  of  Muskogee,  Okla.,  has 
been  awarded  the  contract  for  the  construction 
of  a  6,000,000-gal.  water  purifying  and  soften- 
ing plant  for  the  city  of  Muskogee,  for  $45,- 
027.  Alexander  Potter,  114  Liberty  St.,  New 
York  City,  is  Consulting  Engineer. 

®The  city  of  Wainwright,  Okla.,  on  Sept.  14 
awarded  the  contract  for  the  construction  of  a 
waterworks  system  to  Don  A.  Talbert  of  Ada, 
Okla.  Edgar  M.  Graham,  Muskogee  Elec. 
Trac.  Bldg.,  Muskogee,  Okla.,  is  Engineer. 

Bonds  to  the  amount  of  $13,000  have  been 
voted  by  the  citizens  of  Soper,  Okla.,  for  the 
construction  of  a  waterworks  system.  H. 
Hughes  has  charge  of  the  work.  Construction 
will  begin  Oct.  1. 

The  citizens  of  Dustin,  Okla.,  at  a  recent 
election  voted  to  issue  bonds  in  the  sum  of 
$25,000  for  the  construction  of  a  waterworks 
svstem.   Other  improvements  are  planned. 

The  citizens  of  Tuttle,  Okla.,  at  a  recent 
election  voted  against  the  issue  of  bonds  in 
the  sum  of  $30,000  for  the  installation  of  a 
waterworks.  Plans  will  be  prepared  and  the 
proposition  will  again  be  submitted  to  the 
voters. 

The  citizens  of  Bokchto.  Okla.,  have  voted 
favorably  on  the  proposition  to  issue  bonds  to 
the  amount  of  $12,500  fcr  the  installation  of 
a  waterworks  system. 

Plans  and  specifications  are  being  prepared 
by  the  Benham  Engineering  Co.,  714-716 
Campbell  Bldg.,  Oklahoma  City,  Okla.,  for  the 
new  electric  light  and  extensions  to  the  water- 
works system  for  the  city  of  Wagoner.  Okla. 
Bonds  in  the  amount  of  $40,000  have  been  sold. 

Oregon. 

Municipal  ownership  of  the  water  system  of 
Woodburn,  Ore.,  has  beeia  favorably  voted 
upon.  Bonds  in  the  sum  of  $25,000  to  pur- 
chase the  plant  and  make  improvements  and 
extensions  have  been  voted. 

The  City  Council  of  Eugene,  Ore.,  has  been 
awarded  the  $57,000  issue  of  water,  light  and 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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power  plant  improvement  bonds  to  the  J.  H. 
Clausey  Co.,  of  Denver,  Colo.  These  bonds 
were  voted  several  months  ago. 

Pennsylvania. 

©Stamper  Ragland  &  Co.,  of  Richmond,  Va., 
have  been  awarded  the  contract  to  erect  a 
1,000,000-gal.  impounding  basin  for  the  York 
Water  Co.,  York,  Pa.  The  improvement  in  its 
entirety  will  cost  over  $200,000.  Ten  farms 
were  acquired  and  the  face  of  the  country  in 
Springfield  and  York  townships  will  be  en- 
tirely changed.  There  will  be  71,000  cu.  yds. 
of  earth  excavation,  200  cu.  yds.  of  rock,  6,000 
yds.  of  concrete  and  thousands  of  yards  of 
stone  and  other  paving. 

The  Sebring,  O.,  Water  Co.,  has  employed 
Chester  &  Fleming  of  Pittsburg,  Pa.,  to  pre- 
pare plans  and  specifications  for  the  installa- 
tion of  additional  pumping  machinery. 

South  Carolina. 

®The  Board  of  Public  Works  of  Honea 
Path,  S.  C,  has  awarded  the  following  con- 
tracts for  furnishing  machinery,  boilers, 
pumps,  engines,  etc.,  and  materials  for  the  elec- 
tric light  plant,  and  for  cast-iron  water  pipe, 
valves,  lead,  etc.,  and  tank  for  the  water  plant, 
also  for  deep  well;  bids  opened  Sept.  5;  Thos. 
W.  Cothran,  Greenwood,  S.  C,  Engineer :  U. 
S.  Cast  Iron  Pipe  Co.,  mains,  $11,800;  J.  R. 
Purser,  Charlotte,  N.  C,  engines  and  boiler, 
$2,100 ;  Westinghouse  Engine  &  Mfg.  Co.,  gen- 
erator, $2,700. 

South  Dakota. 

®The  Des  Mones  Bridge  &  Iron  Works  of 
Des  Moines,  la.,  has  been  awarded  the  con- 
tract for  the  construction  of  a  steel  tower  and 
tank  for  the  city  of  Varmillion,  S.  Dak.,  for 
which  bids  were  opened  Sept.  11,  for  $6,788. 
The  Missouri  Valley  Engineering  Co.,  Mitch- 
ell, S.  Dak.,  is  Engineer.  The  work  includes 
the  following:  One  100,000  gal.  steel  tank  on 
a  110  steel  tower,  including  foundations,  riser 
pipe,  etc.,  total  bid,  $6,788. 

®The  City  Council  of  Henrv,  S.  Dak.,  has 
awarded  W.  D.  Lovell,  1415  8th  St.,  Minne- 
apolis, Minn.,  for  the  construction  of  a  water- 
works system,  for  $10,004,  for  which  Missouri 
Valley  Engineering  Co.,  Mitchell,  S.  Dak.,  is 
Engineer.  The  work  includes  the  following ; 
bids  opened  Sept.  12,  1911:  One  50,000-gal. 
steel  tank  on  a  100-ft.  steel:  30  ft.  8-in.  cast 
iron  pipe;  3,300  ft.  6-in.  cast,  iron  pipe;  4,120 


ft.  4-in.  cast  iron  pipe ;  2  8-in.  gate  valves ;  3 
6-in.  gate  valves ;  7  4-in.  gate  valves ;  14 
hydrants. 

The  Town  Council  of  Hecla,  S.  Dak.,  is  re- 
ported to  have  sold  bonds  Sept.  11  to  the 
amount  of  $8,000  for  the  purpose  of  con- 
structing a  municipal  system  of  waterworks. 

The  town  of  Onida,  S.  Dak.,  on  Sept.  19 
voted  on  the  proposition  to  issue  bonds  in 
the  sum  of  $3,500  for  the  purpose  of  com- 
pleting a  municipal  waterworks  system,  now 
in  course  of  construction. 

Tennessee. 

Engineers  Kirkpatrick  &  Dunlap  have  made 
profiles  for  the  building  of  a  new  w-ater  plant 
for  Johnson  City,  Tenn.  Bids  for  the  con- 
struction of  the  plant  will  be  received  shortly. 

Texas. 

*J*Bids  will  be  received  until  8  p.  m.,  Oct. 
2,  by  City  Council  of  Nocona,  Texas,  at  the 
office  of  Walter  Hodges,  Mayor,  for  furnish- 
ing water  works  material  and'  equipment.  The 
work  will  include :  One  500-gallon-per  min- 
ute rotary  pumo,  one  100-gallon-per-minute 
deep-well  pumn,  one  20-hp.  gasoline  engine, 
one  75,000-gal.  steel  tank  and  tower,  100  ft. 
over  all;  120  tons  of  4,  6  and  8-in.  cast-iron 
pipe ;  also  valves  and  hydrants.  The  right  to 
accept  or  reject  any  or  all  bids  is  reserved  by 
the  City  Council.  Specifications  will  be  mailed 
on  request  by  The  Fountain-Shaw  Engineer- 
ing Co.,  308  Andrews  Bldg.,  Dallas,  Texas,  or 
Walter  Hodges,  Mayor.  Nocona,  Texas. 

The  City  Council  of  Killeen,  Tex.,  has  issued 
a  call  for  an  election  to  be  held  to  vote  on 
a  proposed  issue  of  $16,000  in  bonds  for  the 
purpose  of  installing  a  waterworks  system. 

The  City  Council  of  Cameron,  Tex.,  con- 
templates installing  a  municipal  waterworks 
system. 

Following  bids  were  submitted  to  the  City 
Commissioners  of  Fort  Worth,  Tex.,  recently 
for  the  construction  of  the  new  reservoir  on 
the  West  Fork  of  the  Trinitv :  Texas  Building 
Co.,  Fort  Worth,  $591,964;  Burke  Bros.,  612,- 
544;  Nash  Bros.,  $620,323;  P.  M.  Johnston, 
$622,000;  Griffith  &  McMurray,  $625,868; 
Roach  &  Mannigan,  $647,709 ;  Leonard  Con- 
tracting Co.,  $652,974;  H.  S.  Moore,  $663,210; 
Clinton  Construction  Co.,  $672,787 ;  Trohy 
Bros.,  $722,986 ;  Mansfield  Engineering  Co., 
$766,655 ;  United  States  Construction  Co., 
$776,121 ;  Mowry  &  Falhaber,  $812,179. 


The  citizens  of  Xogalus,  Tex.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $175,- 
000  for  a  water  and  sewer  system  for  the 
town. 

Utah. 

Harry  S.  Joseph  of  Salt  Lake  City,  Utah, 
has  been  granted  a  franchise  in  the  town  of 
Beaver  City,  to  install  an  up-to-date  water- 
works system.  The  cost  of  the  system  is  esti- 
mated at  $45,000.  The  water  will  be  secured 
from  springs  in  Baker's  canyon,  five  miles  east 
of  the  city.  Mr.  Joseph  will  incorporate  a 
company  with  a  capital  stock  of  $100,000  to  do 
the  work. 

Washington. 

Civil  Engineer  R.  H.  Thompson  of  Seattle, 
and  the  members  of  the  City  Council  of  Ellens- 
burg,  Wash.,  visited  the  site  of  the  proposed 
waterworks  and  thoroughly  examined  the  test 
wells  and  temporary  pumping  plant.  A  special 
election  was  held  recently  to  vote  bonds  in  the 
sum  of  $150,000  for  a  gravity  system. 

The  Cozy  Nook  Development  Co.,  of 
Husum,  Wash.,  has  let  the  contract  for  the 
construction  of  two  reservoirs,  each  of  7,000 
gals,  capacity,  to  be  built  on  the  premises  of 
the  Fruit  Home  colony,  three  miles  south  of 
Husum.  The  water  will  be  used  for  irriga- 
tion.   H.  M.  Thompson  is  manager. 

Wisconsin. 

•J»Bids  will  be  received  until  7 :30  p.  ml 
Sept.  26,  by  J.  B.  Rood,  Secy.,  Water  Com- 
mission, Sun  Prairie',  Wis.,  for  a  steel  water 
tank  with  hemispherical  bottom  19  ft.  in  diam- 
eter and  35  ft.  high.  Plans  on  file  at  the 
office  of  W.  G.  Kirch  offer,  31  Vroman  Bldg., 
Madison,  Wis.,  Engineer. 

The  council  committee  on  waterworks  of 
Milwaukee,  Wis.,  has  recommended  to  the 
City  Council  a  resolution  to  appropriate  $6,000 
to  make  test  borings  for  a  new  intake.  The 
new  crib  will  be  about  4,000  ft.  from  the  foot 
of  Linnwood  Ave. 

The  question  of  the  purchase  of  the  Fond  du 
Lac,  Wis.,  Water  Co.'s  plant  by  the  city  for 
$320,000,  the  valuation  fixed  by  the  rate  com- 
mission, will  be  decided  bv  the  voters  on 
Oct.  3. 

Canada. 

•f*Bids  will  be  received  until  Oct.  1  by  Cleve- 
land &  Cameron,  Winch  Bldg.,  Vancouver,  B. 
C,  for  the  erection  of  3,060,000  gal.  water 
tanks  for  Burnabv  municipality. 
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Alabama. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
25,  by  Town  Council,  Auburn,  Ala.,  for  fur- 
nishing material  and  constructing  2,750  ft.  of 
8-in.  and  4,650  ft.  of  6-in.  sanitary  sewers. 
Plans,  profiles  and  specfications  may  be  seen 
at  the  office  of  G.  N.  Mitcham,  Enineer,  Au- 
burn, Ala.    R.  W.  Burton  is  Town  Clerk. 

Arizona. 

The  citizens  of  Nogalcs,  Ariz.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $-50,000  for  the  construction  of  a  mod- 
ern sewer  system. 

Arkansas. 

A  petition  has  been  presented  to  the  City 
Council  of  Little  Rock,  Ark.,  providing  for 
the  formation  of  a  new  sewer  district  in  the 
district  around  the  Mount  Holly  cemetery. 
The  district  is  included  in  a  boundary  from 
the  alky  on  West  9th  St.,  between  Center  and 
Spring  Sts.,  south  to  13th  St.,  thence  west  to 
Stan-  St.,  thence  north  on  State  St.  to  llth 
St.,  thence  east  to  Gaines  St.,  thence  north  to 
!»th  St. 

California. 

VI  he  Southwest  |.;ind  to,  according  to 
advices  from  Los  Angeles,  Cal.,  has  awarded 
a  contract  for  tin   <  (instruction  of  four  miles 


of  anitary  lewen,  to  be  laid  m  new  Vermont 

indicates  work  now  open  for  bids 


Square,  to  the  Frick  Construction  Co.  Ten-in 
and  8-in.  pipe  will  be  used. 

®The  Haden  Smith  Co.  has  been  awarded 
a  contract  by  the  City  Council  of  Napa,  Cal., 
for  the  following  sewer  work :  Iron  stone 
pipe  sewer,  12  ins.  in  diameter,  with  8  Y 
branches  in  same,  in  Linn  St.,  from  the  man- 
hole in  the  crossing  of  Montgomery  and  Linn 
Sts.,  westerly  along  Linn  St.  to  a  point  30  ft. 
west  of  the  east  line  of  Seymour  St.  Also  a 
brick  manhole  with  an  iron  cap  and  cover,  in 
the  crossing  of  Seymour  and  Linn  Sts.,  and  a 
concrete  catchbasin  with  iron  cap  and  cover 
and  the  necessary  iron  stone  pipe  connections 
with  the  main  sewer  at  the  northwest  corner 
of  Seymour  and  Linn  Sts. ;  an  iron  stone  pipe 
sewer  8  ins.  in  diameter,  with  14  Y  branches 
in  same  in  Randolph  St.  from  the  north  line 
of  Ash  St.,  northerly  along  Randolph  St.  to 
Elm  St..  and  connecting  there  with  sewer 
already  laid  down:  a  flushing  hole  of  iron 
qi, in  pipe  8  ins.  in  diameter,  with  iron  cap 
and  cover,  at  the  south  end  of  said  sewer, 
liicls  were  opened  Sept.  5. 

(in  !•  nuineer  I  lew  c\  of  I  ."in;  Head),  t  al., 
hai  reported  to  the  City  Council  the  estimated 
cost  of  the  proposed  main  sewer  construction. 

This  work  will  require  an  expenditure  <>f  about 
$860,000. 

The  Supreme  Court  <>f  California  lias  ap- 
proved the  legality  of  the  sewer  bonds  issued 

®  indicates  a  contract 


by  the  city  of  Lindsay  for  the  purpose  of 
installing  a  sewer  system. 

Colorado. 

City  Engineer  B.  Van  de  Greyn  of  Excel- 
sior Springs.  Colo.,  has  completed  the  esti- 
mate on  the  cost  of  running  a  main  sewer 
down  the  two  forks  of  Fishing  River.  _  "1  he 
total  cost  of  the  improvement  is  about  $35,000. 
The  plans  call  for  an  18-in.  main  down  each 
creek,  with  a  30-in.  main  beyond  the  junction 
of  the  two  streams. 

Georgia. 

•{■Bids  will  be  received  until  noon.  Sept.  30, 
by  Village  Council  of  Sutnmerville,  August, 
Ga.,  for  building  sewers  and  laving  water 
mains.  The  work  includes  about:  1,700  lin. 
ft.  24-in.  T.  C.  pipe  sewers,  100  lin.  ft.  18-in; 
T.  C.  pipe  sewers,  800  lin.  ft.  15-in.  T.  C.  pipe 
sewers.  Kid  lin.  ft.  10-in.  T.  C.  pipe  sewers, 
7,000  lm  ft.  8-in,  T.  C.  pipe  sewers.  550  lin. 
ft  6-in.  T  C.  pipe  sewers,  laid  a;  an  average 
depth  of  six  feci;  2,800  lin  ft.  6-in.  C.  1.  pipe 
water  mains,  8,000  lin.  ft.  4-in.  C.  1.  pipe 
water  mams.  23  manholes,  (»  lampholes,  12  live 
hydrants  (two-way),  Each  bid  must  be  ac- 
companied by  a  check  for  $H»0  Plans  and 
specifications  may  be  seen  at  the  Village  Hall 
hi  at  the  office  of  George  W.  Summers,  Kngi- 
neer,  412  Pvcr  Hldi;,  Augusta,  Ga. 
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Illinois. 

®Spect  &  Murphy  of  Bushnell,  111.,  have 
been  awarded  the  contract  hy  that  city  for  the 
building  of  the  two  septic  tanks  for  the  sewer 
system.  The  contract  price  is  $3,979.  Other 
bids  were  :  Weigert  Construction  Co.,  Bush- 
nell. $5,926;  P.  H.  tiernan,  Macomb,  $4,891; 

H.  C.  Holmes,  Macomb,  $4,267. 

®The  following  contracts  for  constructing 
sewers  in  the  city  of  Chicago  has  been  award- 
id  by  the  Board  of  Local  Improvements,  E.  J. 
jlackin,  Sec'y,  Bids  opened  Sept.  6:  Alley 
jrand  Blvd.,  etc.,  tile  pipe,  $464,  Louis  Scully  ; 
felumet  Ave.,  tile  pipe,  $1,971,  Christ  Malone; 
Central  Ave.,  De  Vito,  Passarelli  &  Tirtilli, 
518  W.  Taylor  St.;  54th  St.,  tile  pipe,  $1,223, 
\chilli  Scully,  556  Ewing  St. ;  Indiana  Ave., 
51,909,  tile  pipe,  Angelo  Santucci ;  LaFayette 
\ve.,  tile  pipe,  $175,  Notordonato  &  Saraiano, 
'32  Ewing  St.;  LaSalle  St.,  tile  pipe,  $175, 
Votordonato  &  Savaiano ;  Paxton  Ave.,  tile 
>ipe,  $745,  Jno.  W.  Brunt,  2447  E.  74th  St.; 
Perry  Ave.,  tile  pipe,  $185,  Notordonato  & 
Savaiano ;  39th  St.,  tile  pipe,  $1,132,  Angelo 
Santucci;  E.  93rd  St.  system,  tile  pipe,  $1,761, 
De  Vito,  Passarelli  &  Tirtilli;  120th  PI.  sys- 
em,  $1,754,  Carmini  Roberts,  565  W.  Tavlor 
5t. ;  Euclid  Ave.,  tile  pipe,  $4,110,  Jno.  "W. 
Brunt;  45th  St.,  45th  PI.,  46th  PI.,  tile  pipe, 
;4,248,  Michael  Pontorelli,  4817  W.  Dakin  St. ; 
5ark  Av.,  tile  pipe,  Louis  Scully,  $1,927;  57th 
>t.  system,  tile  pipe,  $3,392,  Carmini  Roberts  ; 
state  St.  system,  $3,298,  brick  and  tile  pipe, 
Jnited  Construction  Co.,  3452  S.  Halsted  St. : 
•6th  St.  system,  brick  and  tile  pipe,  $4,727, 
American  Engineering  &  Construction  Co., 
Ihicago  Opera  House  Blk. ;  51st  Av.  system, 
Tick  and  tile  pipe,  $12,032,  De  Vito,  Passarelli 
:  Tirtilli ;  Michigan  Av.  system,  tile  pipe,  $7,- 
95,  Carmini  Roberts. 

Indiana. 

Residents  of  Oak  Ridge  Ave.,  Gohsen,  Ind., 
iave  petitioned  the  City  Council  for  the  con- 
traction of  a  sanitary  sewer  on  that  street 
rom  3d  St.  west  to  Rock  Run. 

Tentative  figures  on  the  probable  cost  of 
istalling  a  sewage  disposal  plant  in  the  city  of 
ndianapolis,  Ind.,  have  been  presented  to  the 
layor.  City  Engineer  H.  W.  Klausmann  is 
working  on  a  scheme  by  which  it  is  hoped  to 
nd  a  definite  solution  of  the  problem. 

The  City  Council  of  Columbus,  Ind.,  has 
dopted  a  resolution  calling  for  the  construc- 
ion  of  what  will  be  known  as  the  Maple 
Irove  sewer.  The  line  is  about  three  and  one- 
uarter  miles  long,  and  the  estimated  cost  is 
33,800. 

The  Board  of  Public  Works  of  Gary,  Ind., 
n  Sept.  11,  received  bids  for  the  construction 
f  District  Sewer  No.  3,  lying  between  Geor- 
ia  and  Rhode  Island  Sts.,  and  extending 
outhward  from  13th  Ave.  Bids  were  submit- 
td  by  A.  B.  Proudfoot,  127  N.  Dearborn  St., 
Chicago,  111.,  and  the  Illinois  Improvement  & 
lallast  Co.,  72  W.  Adams  St.,  Chicago,  111., 
ie  bids  being  $273,885  and  $276,590  respect- 
ftly. 

Iowa. 

•J*Bids  will  be  received  until  8  p.  m.,  Sept. 

I,  by  Otto  P.  Geiger,  City  Recorder,  Du- 
uque,  la.,  for  the  construction  of  an  8-in.  tile 
ipe  sanitary  sewer  in  the  alley  between  Rhom- 
erg  and  Garfield  Aves.,  from  Reed  to  Middle 
ives.,  thence  in  Middle  Ave.  to  present  man- 
ole  at  the  intersection  of  Lincoln  Ave.  It 
i  estimated  by  the  Citv  Engineer  that  it  will 
equire:  2,082  ft.  of  8-in.  tile  pipe;  8  man- 
oles;  1  automatic  siphon  flush  tank,  furnished 
nd  built  complete  according  to  drawings. 

4«Bids  will  be  received  until  8  p.  m.,  Oct 
.  by  J.  H.  McEwen,  City  Clerk,  Mason  City, 
I  for  the  construction  of  two  sewage  min- 
ting plants.  A  certified  check  for  $2,000, 
ayable  to  C.  H.  Barber,  City  Treasurer,  must 
e  filed  with  each  bid. 

©Dearborn  &  Jackson  of  Cedar  Rapids,  la., 
as  been  awarded  the  contract  by  the  Citv 
'ouncil  of  that  citv  for  the  construction  of  a 
iorm  sewer  for  $19,451.  Bids  were  opened 
ept.  8. 

©Dearborn  &  Jackson  of  Cedar  Rapids,  Ta., 
ave  been  awarded  the  contract  by  that  city 
or  the  construction  of  a  concrete  storm  sewer 


on  N  Ave.,  west  from  the  river  to  11th  St., 
for  $19,452.  The  work  includes  1,460  Hn.  ft. 
of  sewer  5x10,  1,360  Hn.  ft.  of  sewer  4%x8'  ft., 
8  manholes  and  an  intake. 

®The  City  Council  of  Wapello,  la.,  has 
awarded  the  contract  for  the  construction  of 
the  new  sewer  on  Franklin,  Washington  and 
Vernon  Sts.,  to  W.  A.  Edgar  of  Cedar  Rapids, 
la.    Work  will  begin  at  once. 

Kansas. 

®Koch  &  Kost  of  Joplin,  Mo.,  have  been 
awarded  the  contract  by  the  city  of  Columbus, 
Kan.,  for  the  construction  of  approximately 
15  miles  of  sanitary  sewers  of  vitrified  sewer 
pipe  of  sizes  from  8  to  15  ins.,  together  with 
manholes,  flush  tanks  and  lampholes,  and  dis- 
posal works  for  the  purification  of  sewage, 
for  $6,385.    Bids  were  opened  Sept.  11. 

Kentucky. 

The  Board  of  Council  of  Newport,  Ky.,  has 
passed  a  resolution  instructing  the  city  clerk 
to  place  the  question  of  issuing  $10,000  in 
bonds  for  the  construction  of  a  crematory  in 
Newport  on  the  ballot  at  the  coming  election. 

Louisiana. 

A.  L.  Patterson  &  Co.  of  New  Orleans,  La., 
was  the  lowest  bidder  Sept.  11  for  the  con- 
struction of  the  Nanoleon  Ave.  canal  system. 
The  approximate  bid  of  this  company  was 
$960,810,  while  the  Standard  Concrete  &  Con- 
struction Co..  108  St.  La  Salle  St.,  Chicago, 
111.,  is  next  lowest  bidder,  the  estimate  being 
$1,095,109.  Bids  were  also  submitted  by  the 
Tefferson  Construction  Co.,  New  Orleans,  the 
Inland  Waterwavs  Dredging  &  Equipment  Co., 
Chicago,  111..  Dameron  &  White,  New  Or- 
leans, and  Bancroft-Ross-Sinclair  Co.,  Ltd., 
New  Orleans.  The  main  items  of  the  work 
will  consist  of  approximately  295.000  cu.  yds. 
of  excavation,  63,000  cu.  yds.  of  reinforced 
terra  cotta  pipe  lines  and  other  work  inciden- 
tal thereto.  Bids  were  opened  Sept.  11  by 
th°  Sewerage  &  Water  Board. 

The  Board  of  Sewerage  Commissioners, 
Opelousas,  La.,  has  elected  Walter  G.  Kirk- 
patrick  of  Jackson,  Miss.,  as  the  engineer  to 
design  and  supervise  the  construction  of  the 
system  for  the  First  District.  The  board  has 
levied  a  tax  of  2V2  mills  in  support  of  the 
bond  issue  authorized  at  the  election  Aug.  24. 

Maryland. 

®The  Board  of  Awards  of  Baltimore,  Md.. 
has  awarded  the  contract  for  furnishing  and 
installing  an  electric  generator  and  switch- 
board for  the  seweraee  pumping  station  to  the 
Thomas  C.  Basshor  Co.,  for  $5,712. 

®The  Board  of  Awards  of  Baltimore,  Md., 
has  awarded  the  following  sewer  contracts : 
B.  F.  Sweeten,  for  the  construction  of  lat- 
eral sewers  in  Northeast  Baltimore,  to  con- 
nect with  the  sanitary  system,  $145,631 ;  Ryan 
&  Reillv,  for  the  construction  of  storm  water 
drains  in  different  sections  of  the  city,  $173,- 
229. 

Plans  and  specifications  have  been  prepared 
by  Sewerage  Engineer  Calvin  W.  Hendrick 
of  Baltimore,  Md.,  for  the  second  section  of 
the  storm-water  sewers  in  Jones'  Falls.  It 
will  extend  from  the  end  of  the  first  section 
100  ft.  south  of  Centre  St.,  to  Mount  Royal 
Ave.  The  sewer  will  be  carried  by  tunnel 
under  Guilford  Ave,  in  order  to  avoid  the 
bend  in  the  falls  between  Biddle  St.  and 
Mount  Royal  Ave. 

The  State  Board  of  Health  of  Maryland  has 
received  a  proposition  from  the  authorities  of 
the  District  of  Columbia  to  connect  towns  and 
settlements  in  Montgomery  County  with  the 
new  sewerage  system  for  Washington  and 
vicinity. 

Michigan. 

®The  City  Council  of  Caro,  Mich.,  has 
awarded  the  contract  of  completing  the  city 
sewer  svstem  to  T.  W.  Collins. 

The  Board  of  Public  Works  of  Ludington. 
Mich.,  has  decided  to  begin  the  building  of 
several  sewers,  the  estimated  cost  of  which 
will  total  $20,000. 

Minnesota. 

®The  Board  of  Public  Works  of  St.  Paul. 
Minn.,  has  awarded  the  contract  for  construct- 


ing a  sewer  on  Keston  St.,  between  Carter  and 
Bourne  Aves.,  and  on  a  portion  of  Rourne  to 
O'Neil  &  Preston  for  $946. 

The  sewer  committee  of  the  City  Council 
of  Minneapolis,  Minn.,  has  instructed  City 
Engineer  Andrew  Rinker  to  draw  plans  and 
specifications  for  a  rearrangement  of  the 
down-town  sewer  district  to  relieve  the  con- 
gestion. The  committee  approved  the  plan  of 
the  sewer  engineer  to  divide  the  down-town 
district  so  the  sewerage  for  several  blocks 
be  diverted  into  the  north  Minneapolis  tunnel, 
which  runs  down  4th  St.  to  8th  Ave.  south, 
and  thence  to  the  river. 

Missouri. 

®The  Kansas  City,  Mo.,  Board  of  Public 
Works  has  let  the  contract  for  the  construc- 
tion of  a  sanitary  sewer  in  the  vicinity  of  50th 
and  Main  Sts.,  to  M.  J.  Walsh  for  $7,574. 

I  he  City  Council  of  Cameron,  Mo.,  has  em- 
ployed the  firm  of  Seitz-Peterman  Engineer- 
ing Co.  of  St.  Joseph,  Mo.,  to  draw  plans  for  a 
system  of  sewers  for  Cameron.  After  the 
first  work  is  installed  it  is  likely  that  bonds 
will  be  voted  for  an  extension  of  the  system. 
J.  B.  Russell  is  Mayor. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  recommended  an  ordinance  to  the 
City  Council  providing  for  a  sewer  in  dis- 
trict 55. 

City  Engineer  Broaddus  of  Chillicothe,  Mo., 
is  preparing  an  ordinance  dividing  the  city 
into  15  sewer  districts  preparatory  to  install- 
ing a  new  sewer  system. 

New  Jersey. 

The  New  Jersey  State  Board  of  Health  has 
granted  the  city  of  Trenton  an  extension  of 
rnree  months'  time  within  which  the  city  must 
install  a  sewerage  system  to  prevent  the  con- 
tinued pollution  of  the  Delaware  River. 

The  Borough  Council  of  Caldwell,  N.  J., 
on  recommendation  of  the  Sewerage  Commit- 
tee, decided  to  submit  the  proposition  to  con- 
struct a  sewage  plant  and  disposal  works  to  the 
voters  at  the  regular  election  Nov.  7. 

The  Board  of  Public  Works  of  Patcrson, 
N.  J.,  has  passed  an  ordinance  providing  for 
the  building  of  sewers  in  the  following 
streets:  East  32nd  St.,  between  17th  and  18th 
Aves. ;  21st  Ave.,  between  East  32nd  and  East 
33rd  Sts. ;  Montgomery  St.,  between  Mercer 
St.  and  Graham  Ave. :  Madison  Ave.,  between 
4th  and  5th  Aves. ;  Market  St.,  between  East 
24th  and  East  27th  Sts. ;  Hudson  St.,  between 
Water  and  Holsam  Sts. ;  Getty  Ave.,  between 
Grove  and  Goshen  Sts. ;  East  23d  St.,  between 
2nd  and  3rd  St..  between  2nd  and  3rd  Ave.; 
Morton  St.,  between  Beech  and  Vine  Sts. 

New  York. 

The  question  of  establishing  a  sewer  system 
in  the  village  of  Newark,  N.  Y.,  is  again  be- 
ing revived.  Several  petitions  have  been  cir- 
culated with  good  results. 

Ninth  ward  residents  of  Rochester,  N.  Y., 
have  asked  the  streets  and  sewers  committee 
of  the  Common  Council  to  have  the  plans  pre- 
pared by  City  Engineer  E.  A.  Fisher,  for  the 
construction  of  a  sewer  in  Parkway,  changed. 
The  residents  have  asked  for  a  direct  connec- 
tion with  the  West  Side  sewer. 

Ohio. 

•f»P>ids  will  be  received  until  noon,  Sept.  27, 
by  H.  S.  Holton.  Director  of  Public  Service, 
Columbus,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  the 
Milo  Main  Trunk  Sewer.  All  bids  will  be 
compared  on  the  basis  of  the  Engineer's  esti- 
mate of  the  quantities  of  the  work  to  he  done, 
as  follows:  Item  1,  60-in.  sewer,  3,839  Hn.  ft.; 
Item  2,  54-in.  sewer,  327  Hn.  ft.:  Item  3.  36-in. 
sewer,  592  lin.  ft. ;  Item  4,  24-in.  sewer.  783 
lin.  ft. ;  Item  5,  20-in.  sewer,  662  lin.  ft. ;  Item 
6,  18-in.  sewer.  370  lin.  ft. ;  Item  7,  15-in.  sewer. 
180  Hn.  ft. :  Item  8.  manholes.  29 ;  Item  9.  6-in. 
inlets,  84:  Item  10,  6-in.  penstocks.  336  lin.  ft.: 
Item  11,  repaving.  13  lin.  ft. 

®The  Board  of  Aldermen  of  Newport,  O., 
has  awarded  the  contracts  for  the  building  of 
13  sewers  to  John  M.  McLane. 

Ronds  have  been  sold  by  the  Board  of  Con- 
trol of  Niles,  O.,  to  provide  monev  for  the 
paving  and  sewerage  improvements  in  Vienna 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


44 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  12. 


Ave.  The  bonds  for  the  paving  amount  to 
$16,975,  and  for  the  sewerage,  $34,900. 

Oklahoma. 

Bids  have  been  received  by  the  City  Com- 
missioners of  Bartlesville,  Okla.,  for  the  con- 
struction of  a  storm  sewer  in  the  Armstrong 
addition  from  the  General  Construction  Co., 
of  Bartlesville,  and  John  Striffler  of  Wichita, 
Kan.  The  lowest  bid  was  $26,500.  The  sewer 
will  drain  the  territory  between  Shawnee  and 
Q  lapaw  Aves. 

Pennsylvania. 

According  to  advices  from  Scranton,  Pa., 
J  idge  H.  M.  Edwards  has  discharged  the  rule 
for  a  preliminary  injunction  against  the  bor- 
ough of  Old  Forge  from  continuing  work  on 
the  sewer  running  from  Jermyn's  store  to  the 
Luzerne  county  line.  The  contract  is  held  by 
Kehoe  &  Langan  of  Pittston.  The  line  is 
about  8,500  ft.  in  length  and  with  the  house 
connections  will  mean  the  laying  of  some 
20,000  ft.  of  pipe. 

The  people  of  Colwyn,  Pa.,  will  vote  at  the 
coming  election  to  decide  the  proposition  to 
increase  the  indebtedness  of  the  borough  in  the 
sum  of  $20,000  for  the  purpose  of  purchasing 
a  lot  of  ground,  and  the  erection  of  a  sewage 
disposal  plant,  and  for  the  building  of  sewers, 
and  for  an  addition  to  the  borough  hall  and 
fire  house.  The  estimated  cost  of  the  dis- 
posal plant  and  the  sewers  is  $17.ouo. 

City  Engineer  Franz  Engstrom  of  Altoona. 
Pa.,  has  submitted  complete  plans  for  a  re- 
inforced concrete  storm  sewer  in  Maple  Ave., 
to  carry  the  waters  of  Ginter's  run  to  the 
channel  of  Mill  Run,  and  also  specifications 
for  the  same  to  the  Board  of  Public  Works. 

The  Board  of  Commissioners  of  Cheltenham 
Township.  Cheltenham,  Pa.,  has  approved  an 
ordinance  calling  for  a  special  election  on 
Nov.  7  to  act  upon  a  proposition  to  borrow 
$500,000  for  the  construction  of  a  modern  sew- 
erage system  for  the  township.  The  district 
affected  involves  the  suburbs  of  Melrose  Park, 
Elkins  Park,  Wyncote,  Ogontz  and  portions 
of  Glenside,  Cheltenham  and  other  smaller 
towns.  George  D.  Widener  is  president  of 
the  board. 

South  Carolina. 

4*Bids  will  be  received  until  noon,  Sept.  25, 


(extension  of  time  from  Sept.  15)  by  J.  B. 
Johnson,  Chairman  Sewerage  Commissioners, 
Rock  Hill,  S.  C,  for  the  construction  of  sew- 
age disposal  plant,  consisting  of  Imhoff  tanks, 
sprinkler,  filters,  contact  beds  and  sludge  beds. 
T.  W.  Cothran,  Rock  Hill,  S.  C,  is  Engineer. 

Tennessee. 

®LeSueur  &  Co.  have  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Nash- 
ville, Tenn.,  for  the  construction  of  a  sewer 
in  18th  Ave.,  for  $3,447.  The  sewer  will  ex- 
tend from  the  West  End  trunk  sewer  south- 
eastward in  18th  Ave.,  to  Edgehill  Ave. 

Texas. 

LaGrange,  Tex.,  invites  correspondence  with 
engineers  competent  to  construct  sanitary  sew- 
erage system.    Write  O.  E.  Stolz,  Chairman. 

At  a  recent  mass  meeting  of  the  citizens  of 
La  Grange.  Tex.,  held  at  the  courthouse,  it 
was  the  sense  of  the  meeting  that  an  election 
be  called  in  the  near  future  to.  vote  upon  the 
proposition  to  issue  bonds  for  the  purpose  of 
putting  in  a  sewerage  system. 

The  Board  of  Municipal  Commissioners  of 
Dallas,  Tex.,  has  approved  the  recommenda- 
tion of  Street  Commissioner  J.  E.  Lee  that  a 
system  of  storm  sewers,  from  15  to  80  in.  in 
size,  be  laid  in  South  Dallas. 

The  citizens  of  Nogales,  Tex.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $175,000  for  the  construction  of  a 
sewer  and  a  water  system. 

Engineers  engaged  in  drawing  plans  and 
specifications  and  arranging  profile  maps  for 
the  proposed  sewer  system  for  Austin,  Tex., 
announce  the  work  will  be  ready  for  con- 
tractors' estimates  by  Oct.  1.  R.  G.  Tyler  has 
charge  of  the  engineering  work. 

Washington. 

Commissioner  of  Public  Works  D.  C.  Coates 
of  Spokane,  Wash.,  has  sent  to  the  City  Coun- 
cil plans  and  soecifications  for  a  sewer  in  16th 
Ave.,  from  Madelia  to  Martin  St.,  with  the 
recommendation  for  their  adoption.  The  esti- 
mated cost  is  $5,344. 

West  Virginia. 
•J»Bids  will  be  received  until  1  p.  m.,  Oct.  5, 


by  City  Commissioners,  Huntington,  W.  Va 
for  construction  of  10-in.  tile  sewer  in  one 
alley  and  12-in.  tile  sewer  in  three  alleys 
Plans  and  specifications  may  be  obtained  of 
A.  B.  Maupin,  City  Engineer. 

The  Outlook  Farms  Co.,  of  Fairmont,  W^ 
Va.,  has  been  incorporated  with  a  capital  stock 
of  $15,000,  to  lay  out  town  site,  construct  sew 
ers,  build  electrc  liight  plant,  etc.  The  incor- 
porators are :  J.  M.  Hartley,  W.  J.  Wiegel, 
Glenn  F.  Barns,  M.  M.  Neely  and  H.  S.  Lively, 
all  of  Fairmont. 

Wisconsin. 

®Fred  Krause  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Wau- 
sau,  Wis.,  for  the  construction  of  the  Chicago 
Ave.,  and  Prospect  Ave.,  sewers  at  the  fol-l 
lowing  figures:  Chicago  Ave.  sewer,  12-in. 
pipe,  $0.60  a  ft. ;  manholes,  $38  each,  catch 
basins,  $40  each.  Prospect  Ave.  sewer,  18-in. 
pipe,  $1.22  a  ft. ;  manholes  and  catch  basins, 
$40  each. 

®John  T.  Blake  has  been  awarded  the  con- 
tract by  the  city  of  Madison,  Wis.,  for  the 
building  of  septic  tanks,  pumping  station  and; 
two  sewer  wells  for  the  new  sewage  disposal; 
plant,  at  $36,000,  $7,750  and  $13,000  respec- 
tively. Other  bids  received  on  the  septic  tanks 
are :  George  Nelson,  $36,924 ;  city  engineer's 
estimate,  $34,211. 

The  City  Council  of  Racine,  Wis.,  has  voted 
to  construct  a  sewer  in  the  southwest  portion 
of  the  city,  known  as  the  Jay-Eye-See  addition. 
The  improvement  will  cost  between  $13,00C 
and  $14,000. 

Canada. 

^•Bids  will  be  received  until  Sept.  25,  by 
Floyd,  C.  M.  C,  Kerrisdale,  for  supply  of  pipes 
materials  and  installing  a  sewer  system  in 
D.  L.  472,  Point  Grey,  B.  C.  Plans  and  speci- 
fications may  be  secured  from  the  office  of 
Cleveland  &  Cameron,  Winch  Bldg.,  Seattle; 
Wash. 

®Tohn  Wagner,  64  Speedina  Ave.,  Toronto; 
Ont.,  is  the  nrobable  contractor  for  the  con- 
struction of  the  hieh  level  interceptor,  Sec.  14; 
for  $12.19  per  lin.  ft.  The  work  includes  con- 
struction of  985  lin.  ft.  of  3  ft.  by  4  ft.  6-in 
brick  egg  shape  tunnel.  City  of  Toronto.  Rid? 
were  opened  Sept.  13. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct. 
31.  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  except  ele- 
vator, of  the  United  States  Post  Office  at 
Florence,  Ala. 

California. 

•{•Bids  will  be  received  until  1 1  a.  m.,  Oct. 
28,  by  William  M.  Smith,  Acting  Chief  of 
Rureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  the  improve- 
ments to  quarters  I  at  the  navy  yard,  Mare 
Island,  Cal. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
21,  for  remodeling  gas  house  .  for  the  em- 
ployed quarters  at  the  United  States  Naval 
Hospital,  Mare  Island,  Cal. 

Abbot  Kinney,  an  amusement  promoter,  of 
Venice,  Cal.,  is  reported  to  be  planning  the 
expenditure  of  $4,000,000  for  the  construction 
of  a  "pier  city"  at  Venice.  Charles  W.  Corba- 
Icy,  Los  Angeles,  is  reported  to  have  the  con- 
tract for  a  considerable  part  of  the  work,  and 
it  is  said  that  actual  construction  work  may 
bo  started  in  N'o\  ember. 

I  he  City  Truster's  of  f'oronada  have  adopt- 
ed the  plans  of  City  Engineer  Frvast  for  con 
frueling  a  parapet  wall  and  cement  walk  along 

the  seawall  to  protect  the  Oceanfronl  Blvd. 

and  the  abutting  property  The  estimated  cost 
is  about  $22,000. 

I  be  Southern  Pacific  Ry  is  understood  to 
have  plan,  underway  for  the  expenditure  of 


$500,000  for  the  improvement  of  its  pier  at 
Oakland.  It  is  stated  that  the  old  coal  bunkers, 
which  have  stood  on  the  end  of  the  pier  for 
more  than  18  years,  will  be  torn  down  to  make 
room  for  three  more  slips.  These  slips  will 
be  700  ft.  long  and  200  ft.  wide  at  the  open- 
ing and  100  ft.  wide  at  the  narrowest  end.  In- 
stead of  the  double-track  railway  system, 
which  is  in  operation  at  the  present  time,  it  is 
planned  to  make  the  system  one  of  four  tracks. 

The  Alameda  County  Supervisors,  Oakland, 
will  hold  a  meeting  at  an  early  date  for  the 
purpose  of  inaugurating  the  preliminary  sur- 
veys for  the  construction  of  the  tunnel  beneath 
the  Oakland  estuary  to  replace  the  drawbridges 
now  spanning  the  channel.  The  legislature  ap- 
propriated a  sum  of  money  to  defray  cost  of 
preliminary  surveys  and  for  test  borings.  A 
committee  consisting  of  the  mayors  of  Oakland 
and  Alameda  and  members  of  the  boards  of 
both  cities  will  have  charge  of  the  work. 

City  Engineer  of  Sacramento  has  been  in- 
structed to  prepare  plans  and  specifications  for 
an  addition  to  the  city  wharf  from  N  St. 
south.   About  $28,000  is  available  for  construe 
lion  work. 

The  Chamber  of  Commerce  of  Stockton, 
Cal.,  has  taken  the  initial  steps  toward  erect 
inn  3  large  restraining  dam  at  the  headwaters 
of  the  Calaveras  River,  which  is  expected  to 
conserve  sufficient  water  to  eliminate  all  dan- 
ger from  Hoods  to  the  sections  of  Calaveras 
and  San  Joaquin  counties  previously  affected, 
\  proposed,  (he  dam  will  be  100  ft.  high,  160 
ft  long  at  the  bottom  and  several  hundred 
n   long  at  the  lop,  constructed  entirely  of  con 


crete.  The  location  is  a  natural  one  and  aw 
body  of  water  would  be  created  containing  . 
80,000  acre  feet.  The  cost  is  estimated  ap-B 
proximately  at  $400,000.  It  is  proposed  to  raiseB 
the  money  by  assessing  a  protection  district. 

Delaware. 

The  following  bids  were  received  Sept.  If  . 
by  Maj.  R.  R.  Raymond,  U.  S.  Engineer,  Wil-» 
mington,  Del.,  for  dredging  about  45,000  cuM 
yds.  of  mud,  sand  and  gravel  from  the  Rroad-i 
kill  River,  Delaware:    The  Rickards  Dredging 
Co.,   Philadelphia,   Pa.,   19  cts.   per  cu.   yd.  M 
River  &  Harbor  Improvement  Co.,  Philadel- 
phia, Pa.,  21.4  cts.  per  cu.  yd. ;  Atlantic  Dredg- 
ing Co.,  Philadelphia,  Pa.,  27  cts.  per  cu.  yd.;' 

District  of  Columbia. 

■{•Bids  will  be  received  until  10:30  a.  m. 
Nov.  11,  by  Maj.  F.  C.  Hoggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  material  for  chain 
fenders,  for  all  locks,  including  steel  hawse 
pipe  castings,  cylinders,  sheaves,  evebars. 
structural  work,  operating  valves,  piping  anil 
fitting,  mechanism  for  starting  and  stopping 
the  pumps,  etc. 

4*Bids  will  be  received  until  2  p.  m.,  Sept 
28,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington.  I ).  O,  for  the  nceessar\ 
labor  and  material  for  increasing  and  renew- 
ing the  equipment  of  the  forge  shop  of  then 
McKinlev  Manual  Training  School. 

-J- l'.iils  will  he  received  until  2  p.  in.,  Sept. 
28,  by  Commissioners  of  the  District  of  Co^  { 
lumbia,  Washington,  P.  C,  for  furnishing  and 


•1-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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installing  307,  more  or  less,  metal  lockers  in  Oct.   17,  by  Board  of  Commissioners,   Port  reau  of  Yards  and  Docks,  Navy  Department, 

the  Armstrong  Manual  Training   School   at  of   New   Orleans,   200   New   Orleans   Court  Washington,  D.  C,  for  the  construction  of 

that  city.  Bldg.,  New  Orleans,  La.,  for  the  fabrication  two  timber  and  reinforced  concrete  piers  at 

•^•Bids  will  be  received  until  2  p.  m.,  Sept.  and  erection  of  structural  steel  and  cast  'ion  the  navy  yard,  New  York. 

28,  by  Commissioners  of  the  District  of  Co-  for  the  Press  St.  shed.    A.  C.  Bell  is  Engineer  »J*Bids  will  be  received  until  2  p.  m..  Sept. 

lumbia,  Washington,  D.  C,  for  furnishing  and  of  the  Board.    Official  advertisement  will  be  26,  by  President  of  the  Armory  Board, 

installing  one  steam  engine  and  one  electric  found  elsewhere  in  this  issue.  York  City,  for  furnishing  the  necessary  labor 

generator  in  the  Armstrong  Manual  Train-  lWac«arhn«»«-c  ancl  material  for  reconstruction  of  the  Third 

ing  School  at  Washington.  ividsadcnusciu,.  Battery  Armory,  165  Clermont  Ave.,  Borough 

^•Bids  will  be  received  until  2  p.  m.,  Oct.  •f'Bids  will  be  received  until  11  a.  m.,  Oct.  of  Brooklyn. 

2  by  Board  of  District  Columbia  Commission-  21,  by  William  M.  Smith,  Acting  Chief  of  -f-Bids  will  be  received  until  Sept.  27  by 

e'rs,  Washington,  D.  C,  for  furnishing  and  Bureau  of  Yards   and   Docks,   Navy  Depart-  Department  of  Commerce  and  Labor,  Light 

delivering  one  16-in.  heavy  back  geared  mo-  ment,  Washington,  D.  C,  for  the  water  front  House  Service,  Office  of  the  Inspector,  Third 

tor  driven  crank  shaper.    Cunox  H.  Rudolph  improvements  at  the  navy  yard,  Boston,  Mass.  District,  Tompkinsville,  N.  Y.,  for  furnishing 

is  one  of  the  commissioners.  ®Chace  &  Harriman,  Inc.,  who  are  planning  at   Tompkinsville  12  propeller  blades  for  the 

The  following  bids  were  received  Sept.  15  extensive  power  developments  on  the  Deer-  light  house  tender  Tulip, 
by  the  U.  S.  Engineer  Officer,  920  17th  St.  field  River,  have  awarded  contracts  for  the  North  Dakota 
N  W    Washington,  D.  C,  for  furnishing  and  construction  of  three  dams  111  the  vicinity  of  .  K.  ,       ...  ,  .' 
placing  riprap  on  the  training  dike,  Potomac  Shelburne  Falls.    The  Fraser  Brace  Co.,  1328  ,AB,(J?  wl11.  be  received  until  2 1  p.  m  Oct. 
River  above  Highway  Bridge.    The  Washing-  Broadway,  New  York  City,  was  awarded  the  }2<  ^  Commissioner  of  Indian  Affairs,  Wash- 
ton  Stone  Co.,  Washington,  D.  C,  93  cts.  per  contract  for  the  dam  at  Scotts  Bridge  and  the  %  mC;;J;°Jc  f"r»ls  blng  the  necessary 
en    vd  ■   Columbia  Granite  &  Dredging  Co,  dam  below  Gardner  Falls.    The  Fred  T.  Ley  abo,r  anJ  materials  for   the    erection    oi  a 
Wishin'eton    D    C    $1 93  per  cu    yd     The  Construction    Co.,    Springfield,    Mass.,    was  brlcf   office,  brick   gymnasium  and  addition> 
estimated  quantity  of  riprap  needed  is' 20.000  awarded  the  contract  for  the  dam  which  is  %  t he  brick  dormitories  at  the  Wahpeton  In 
cu  yds    The  amount  available  for  contractor's  to  replace  the  present  Lamson  &  Goodnow  dla»  School,  \\  ahpeton,  N.  Dak. 
estimate  is  about  $18,000  structure.    Ihe  Scotts  Bridge  dam  is  to  be  15  UtllO. 

apnrcria  ft  hlgh  and  285  ft  '°llg  an.id,  wdl  be  b"lU  of  *Bids  will  be  received  until  noon,  Sept.  25, 

°  concrete.     In  connection  with  S<;otts  Bridge  by  Director  of  Public  Service,  Cleveland,  O., 

4»Bids  will  be  received  until  10  a.  m..  (Jet.  work  a  tunnel   2,800   tt.   long  will    be    con-  for  tne  ornamental  iron   for  the  new  West 

2.  by  R.  V.  LaDown,  Superintendent  of  Pns-  structed  through  the  hill  north  of  Sherburne  sj,je  Market  House.    I  O  Hoffman  is  Secre 

ons,  Department  of  Justice,  Washington,  D.  Falls  village,  in  the  town  of  Buckland,  for  the  tarVj  Director  of  Public  Service 

C,   for  metal  covered   window   frames  and  purpose  of  conveying  the  waters  of  the  river  •f'Bids  wij]  he  received  until  noon  Sept  25 

sash,  door  frames  and  doors,  exterior  and  in-  to  a  power  house  to  be  located  in  the  vicinity  Dy  Director  of  Public  Service   Cleveland  o' 

terior  finish,  etc.,  to  be  furnished  for  the  hos-  of  the  old  creamery  in  Shelburne  Falls.  for  tne  repairing  of  the  Newburgh  Market 

pital  building,  U.  S.  States  Penitentiary,  At-  Nebraska.  House  at  Broadway  and  Spafford  Road.  Work 

lanta,  Ga.  .          '  will  consist  of  carpentry,  sheet  metal,  roofing, 

Hawaii.  *Blds  wl1  be  received  until  11  a.  m.   Oct.  painting  maS0nry,  plastering,  plumbing,  heat- 

*Bids  will  be  received  until  11  a.  m.  Nov.  ■  ^J^rlhe^el  Is*  ceTfixturTs'^c  Z  ",g  am'                 1!°^    ™s  must  be  made 

11    by   William   M    Smith.  Acting  Chief  of  ha,  Nebr    tor  the  cells  eell  hxtures  etc.,  lor  ,„   accordance  wllh   plans  and  specifications' 

Bureau  of  Ya"d    and  Docks.  Navy  Depart-  the  new  Douglas  County  Jail    D.  M.  Haverly  which  m      be  seen  at  the  office  £   ,     Chi  f 

Knt    Washington    D.    C,   for   the   general  IS  County  Clerk-  0maha>  Nebr-  Engineer,  Room  303,  City  Hall  Bldg.,  or  at 

storehouse  at  the  U.  S.  Naval  Station,  Pearl  New  Jersey.  the  °fhce  °f  the  Architect,  Ed.  A.  Ruggless, 

f+Bids  wilT  be  received  until  11  a.  m..  Nov.  ig^v  Boa^^f^ducldon  Hano^erto^nship  "             ^  re«ived  until  11  a-  m- 
1L  by  William  M.  Snvtb.  Acting  Chief  of  w'hinoanv    N    j     for the efectfon  of  new  ??"  ?mS>'  -0ct-  12'  by  Maj'  R  W  Altstaetter, 
Bureau  of  Yards  and  Do-ks.  Navy  Depart-  Whippany,   N .    I.,   lor  the   erection  ot  new  y    g   Englneer    wheeling  W.  Va.,  for  fur- 
Sent  Washington.  DC,  for  the  construction  gjoj1   h^   *  .                ^\^s  rushing  and  installing  one  115  h.  p.  boiler.  ■  me 
of  an   administration  building  at  the   naval  „d  meAaiions  of  Ks  G    Tones    280  steam-driven  air  compressor,  two  air  receivers, 

station.  Pearl  Harbor,  Hawaii.  Broadway  New  York  City    Frank  ETilo  °ne  feed  water  heater'  one- feed  water  ou 

T11.  •  Broadway,  JNew  xotk  uity.    rranK  Ji.  in.o>  service  water  pump,  p  p  ng,  etc.,  at  dan. 

Illinois.  is  Secretary  of  the  Board  of  Education  No   lfl  Qhio  Rh^  ' 

*Rids  will  be  received  until  2  p.  m.,  Sept.  Bids  as  foHows  were  received  Sept.  12  by  +Bids  wj]1  be  receiyed  unti,  10      „  Qct 

26  by  Commanding  Officer.  Rock  Island  Ar-  Ma.    R.  R.  Raymond,  U.  S.  Engineer   W  1  ,     Qhio  g       B     d    f  A    icuku      „  ,lu. 

senalf  Rock  Island,  111.,  for  furnishing  under  mington   Ind    for  dredging  in  Cooper  Creek,  ^  of  A.  P.  Sandles,  Secy!  Columbus,  0., 

Proposal   No.  605,  3,000  pick  mattocks  and  N  J.:    The  Rickards  Dredging  Co    Phi  ade  -  f       h    necessary  labor  and  material  for  the 

3,000  hand  axes.  Phla-  Pa-  f?A                    y%\  Tb?  ^lant.c  construction  of  a  laboratory,  Hyper-immune, 

Kentucky.  S^iSfe  &  eSS"  Improvement  <g  TZ^sT*  "otH  FT*"  H 
4-Bids  will  be  received  until  11  a.  m.  (cen-  Philadelphia,  Pa.,  24.8  cts.  per  cu.  yd.  !jf  1  u  d,n§sT  .a*the  Ohio  State  Serum  Farm 
tral  time),  Oct.  14.  by  Maj.  Lytle  Brown,  U.  The  following  bids  were  received  Sept.  9  ^  edK  ln  LlcklnS  County'  13  m]es  east  of 
S.  Engineer,  Louisville,  Ky.,  for  constructing  by  Mai.  R.  R.  Raymond,  U.  S.  Engineer,  Wil-  LO_£,I  ,us-  ...  ,  .  ..  ,  , 
lock  No.  41.  Ohio  River  at  Louisville,  Ky.  Kington,  Del.,  for  dredging  in  Salem  River,  ^h:ds,  vvl1'  bf  received  until  10  a.  m..  Oct. 
Official  advertisement  will  be  found  elsewhere  N.  f.  The  Rickards  Dredging  Co.,  Philadel-  U£hy  9h'°  ^  B.?'drdc°l  Agriculture  at  the 
in  this  issue.  phia,  Pa.,  38  cts.  per  cu.  yd 7;  River  &  Harbor  ?ffice  !)f  A.  P.  Sandles  Secy.,  for  the  furnish- 
As  noted  in  our  last  issue,  but  one  bid  was  Improvement  Co.,  Philadelphia.  Pa.,  29.8  cts.  "lg  of  the  necessary  labor  and  materia  for 
received  Sept.  7  by  the  U.  S.  Engineer,  Louis-  per  cu.  .yd. ;  Atlantic  Dredging  Co.,  Philadel-  the  construction  and  erection  of  an  addition 
ville,  Ky.,  for  the  construction  of  Lock  and  £hia  P/  187  cts  to  the  Sheep  Exhibit  Bldg.,  Ohio  State  hair 
Dam  No.  48  in  the  Ohio  River.  This  bid  was  Bids  were  opened  Sept.  13  by  Maj.  R.  R.  Grounds,  Columbus.  Plans  and  specifications 
submitted  by  the  Ohio  River  Contract  Co.,  Raymond.  U.  S.  Engineer.  Wilmington,  Del.,  preparedby  Dawson  &  Holbrook  44  East 
Ivansville,  Ind.,  and  amounted  to  $1,397,400.  for'  dredging  in  Tuckerton  Creek.  N.  J.,  the  1?roafl  St-  ^ok".nb"^  °-  are  on  l,le  at  the 
The  itemized  bid  of  this  company  was  as  fol-  bids  received  being  as  follows:    The  Rickards  Au?U?5  ot  -,,t:\te  s  0rn.ce- 

lows:  Dredging  Co.,  Philadelphia,  Pa.,  24  cts.  ner  cu.  ,  *Blds  wl"  be  receiyed  until  noon.  Oct.  2, 

Cofferdam,'  20  ft                 7,100  lin.  ft.      $40.00  yd  ,  Pennsylvania  Dredging  Co.,  Philadelphia,  b>'.  department  of  Public  Safety.  F.  G.  Hogen, 

Cofferdam,  10  ft                3,500  lin.  ft.       15.00  Pa   23  4  cts  per  cu  vd  Director,   Cleveland,   O.,    for    furnishing  the 

Common   excavation...     139,843  cu.  yds.        .7.  ^  &&                                               ,j  ,  Fire  Department  with  one  first  class  hook  and 

Riprap".:::.::.'.:.':.:.':     43:i09  cu.  yds.       3.50  Maj.  R.  R.  Raymond,  U.  S.  Engineer,  Wil-  Ia?d.er  J™™   comPlete;  equipped   wuh  muck 

Stone  paving                      186  cu.  yds.       7.00  j           Del.,  for  dredging  in  Raccoon  Creek,  ra,sln&  65-ft   aerial  ladder,  also  t. ,r  2  - 

fe%?l^:":::::::::iif5:674°ftn-RM.     80:500  N.  J.:  Rickards  Dredging  Co.,  Philadelphia.  »«   stean?   fi/e   engines.     C.   A.    Marvin  .s 

Common   timber            1,248,937  ft.  B.M.     60.00  pa    16.8  cts.per  cu.  yd.;  Atlantic  Dredging  secy-  01  tlle  director. 

8rkkSr I?".!!!  ft!  b.m:    IS:©?  Co.,  Philadelphia,  Pa.,  27  cts.  per  cu.  yd.  Oregon. 

Coencr°etTd .  .C°mT?!e.' .' .'.     53,791       yd"      ^OO  New  York.  +Bids  will  be  receiyed  until  1 1  a.  m.,  Oct. 

Concrete  paving                  1,380  cu.  yds.        S.Od  ARirk  will  be  received  until  11  a   m    Sent  ?!  by   Maj'        R   McInd.  e.    I      S.  Engineer, 

Structural  ste- 1               331,760  lbs.              .07  ^aids  wui  De  receivea  unni  ii  a.  m.,  sept.  Plirt|.lIU|    0re     for  constructing   wood  hull 

Reinforcing  rods                74,594  lbs.               .07  2o    by  Chief  Quartermaster.   Governors  h ,  -  installing 

Forging                            30.27 1  lbs.              .07  anc]    n.  Y..  for  the  construction  of  a  rem-  ,  .         .,  s  • 

Bolts,  etc                      216,911  lbs.             .07  f    '  ,        '  t    storehouse  on  Governors  Isl-  machinerj  therein. 

Iron   castings                   305,568  lbs.               .07  torced  concrete  storenouse  on  uo\ernors  im 

steel  castings               112,319  lbs.            .10  and.  Pennsylvania. 

Bronze                                    40  lbs.             l.no  4«Bids  will  be  received  until  noon,  Oct.  7,  .                .             .  c 

Pipe,  5-in                             280  lin.  ft.         2.50  ,    * r  .   w  T   Rn„-ii   tt   c   Rn«neer  Army  *i*Bids  will  be  received  until  2  p   m..  bept. 

Pipe,  4-in                               110  lin.  ft.          2.50  ^y  ^°\W-1.  KOSS ell,  U .  b   i^£neer,Army  Trustees.   Eastern  Pern 

Pipe    3-in..                 .         575  lin  ft.         2.00  Ride..  39  \\  hiteball  St.,  iNew  York  City,  tor  -  •  .  *   '                        ,     '      ,.    ...    ,    .    ■  , 

Pipe,'  2%-in::::.:::::.::       Uo^.  t\.        Ho  dredging  in  Raritan  Bay,  N.  J.,  and  for  re-  vania  State  Institution  for  Feeble  Minded  and 

Pipe,  2-in                               575  lin.  ft.         1.50  %ori.    lrird  inn  "  "ravel  and  boulders  Epileptic,  care  of  Philip  H.  Johnson.  \rcH 

Drain  ti,e 860  1in-ft-          -75  rom  Un'kill  ^  tect.  1824-25  Land  Title  Bldg.,  Philadelphia. 

Louisiana.  +Rids  wil]  he  received  untu*ll  a.  m.,  Oct.  J-r  the  erection    furnishing  and  equippini 

^.Bids  will  be  received  until  7:30  p.  m..  7.  by  William  M.  Smith,  Acting  Chief  of  Bu-  Power  House  and  Laundry   tor  the  Eastern 

•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Pennylvania  State  Institution  for  Feeble 
Minded  and  Epileptic,  Spring  City,  Chester 
County,  Pa.  Plans  and  specifications  and 
form  of  proposal  may  be  had  on  application 
to  Philip  H.  Johnson,  Architect,  1824-25  Land 
Title  Bldg.,  Philadelphia,  Pa.,  by  depositing 
the  sum  of  $100,  which  will  be  refunded  upon 
the  return  of  the  plans  and  specifications. 

Rhode  Island. 

The  following  bids  were  received  Sept.  15 
by  Col.  Frederick  V.  Abbott,  U.  S.  Engineer, 
Newport,  R.  I.,  for  removing  ledge  rock  in 
Pawtucket  River,  Rhode  Island,  (1)  being  bid 
per  cu.  yd.  for  Sec.  1,  685  cu.  yds;  (2)  bid 
per  cu.  yd.  for  Sec.  2,032  cu.  yd. ;  (3)  bid  per 
cu.  yd.  for  Sec.  3.  868  cu.  yds;  (4)  total: 
Eastern  Dredging  Co.,  Boston.  Mass.,  (1) 
$8.40  (2)  $7.90,  (3)  $5.90,  (4)  $19,028;  John- 
ton  &  Verdon,  Lewes,  Del.,  (1)  $7.50,  (2)  $7.50, 
(3)  $7.50,  (4)  $19,387;  John  J.  Fitzpatrick  & 
Sons,  Pittsburgh,  N.  Y.,  (1)  $7.49,  (2)  $7.49, 
(3)  $7.49,  (4)  $19,362. 

South  Carolina. 

•f*Bids  will  be  received  until  2  p.  m.,  Oct. 

20,  by  John  H.  Devereaux,  Superintendent  of 
Repairs,  U.  S.  Post  Office  and  Court  House, 
Charleston,  S.  C,  for  dredging  at  the  docks 
of  the  Custom  House,  Charleston,  S.  C. 

•|«Bids  will  be  received  until  3  p.  m.,  Oct. 
11,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington. 
D.  C,  for  the  construction  complete,  includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring  and  lighting  fix- 
tures of  the  United  States  Post  Office  at 
Newberry,  S.  C. 

Texas. 

^•Bids  will  be  received  until  1  p.  m.,  Oct.  7. 
by  Ben  E.  Cabell,  Chairman  Prison  Commis- 
sion, Huntsville,  Tex.,  for  the  erection  and 
completion  of  a  factory  building  at  the  State 
Prison  at  Rusk.  C.  H.  Page  &  Bro.,  Austin, 
Tex.,  have  plans  and  specifications  on  tile. 

•f«Bids  will  be  received  until  Noon.  Sept.  25, 
by  Edgar  Odell  Lovett,  1110-1112  _  Scanlan 
Bldg.,  Houston,  Tex.,  for  the  piping  in  tunnel 
extension  for  the  William  M.  Rice  Institute  at 
the  site  of  the  Institute  on  Main  St.,  in  Hous- 
ton, Texas.  Plans,  details  and  specifications 
may  be  obtained  upon  application  at  the  office 
of  the  architects,  Messrs.  Cram,  Goodhue  & 
Ferguson,  Scanlan  Bldg.,  Houston,  Texas. 
Every  application  must  be  accompanied  by  a 
deposit  of  $25  in  favor  of  the  architects, 
which  will  be  refunded  upon  the  return  of  the 
drawings  and  specifications.  The  right  is  re- 
served by  the  board  of  trustees  of  the  William 
M.  Rice  Institute  to  reject  any  or  all  pro- 
posals. E.  Raphael,  Secretary  William  M. 
Rice  Institute. 

•{•Bids  will  be  received  until  noon,  Sept.  28, 
by  City  of  Teague,  Freestone  County,  Texas, 
for  the  construction  of  a  system  of  city 
streets.  Plans  may  be  had  at  the  city  hall. 
Each  bid  must  be  accompanied  by  a  certified 
check  for  $1,000  payable  to  J.  H.  King,  Mayor 
of  Teague. 

®Thc  Blodgctt  Construction  Co.,  Kansas 
City,  Mo.,  and  Galveston,  Tex.,  has  been 
awarded  the  contract  for  the  concrete  and 
sheet  piling  work  for  the  new  pleasure  pier  to 
be  erected  at  Port  Arthur,  Tex. 

The  Harris  County  Commissioners  at  Hous- 
ton have  directed  tin-  county  engineer  to  make 
a  survey  of  Brays  bayou  from  Main  St.  to  i ( 
junction  with  the  ship  channel  to  determine 
what  it  will  cost  to  straighten  out  the  Stream, 

Virginia. 

4*Bidl  will  be  received  Until  II  a    111,  'let. 

21,  by  William  M.  Smith,  Acting  Chief  <>f 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  repairs  to  roof 
covering  of  building  X>>  59  al  the  navy  yard, 
Norfolk,  Va. 

Scofield  Engineering  Co.,  Consulting  Engi 

neers,  Philadelphia,  Pa.,  have  been  selected  to 

draw  plans  and  Specification!  and  supervise  the 

.  .II  traction  of  the  new  electric  plant  which 
1  io  be  built  l>>  the  city  of  Danville.  Prank 


Talbott  is  Purchasing  Agent  and  Treasurer  of 
the  Water  and  Light  Departments  of  the  city. 

Washington. 

■{•Bids  will  be  received  until  Noon,  Sept.  28, 
by  J.  B.  Cavanaugh,  U.  S.  Engineer,  Seattle, 
Wash.,  for  dredging  in  Snohomish  River, 
Wash. 

Wyoming. 

It  is  reported  that  the  project  for  building 
oil-pipe  lines  from  the  Papon  Agie  and  Salt 
Creek  fields  to  Denver  and  Omaha  has  been 
financed  and  it  is  said  that  work  is  to  be 
started  at  once  on  the  first  pipe  line,  which 
will  run  from  the  oil  wells  at  Wyopo  to 
Booneville,  on  the  Burlington's  Gulf-Pacific 
Northwest  line,  now  building  from  the  Big 
Horn  canyon  to  Orin  Junction.  The  second 
line  will  run  east  to  Omaha,  with  a  branch 
from  some  point  east  of  Casper  to  Cheyenne, 
Fort  Collins,  Loveland.  Longmont  and  Den- 
ver. Col.  E.  H.  Powers,  Casper,  Wyo.,  is  in- 
terested. 

Canada. 

*J*Bids  will  be  received  until  4  p.  m..  Sept. 
27,  by  R.  C.  Des  Rochers,  Secy.  Department 
of  Public  Works.  Ottawa.  Ont.,  for  the  con- 
struction of  a  public  wharf  at  New  Liskeard, 
District  of  Nipissing,  Ont.  Plans,  specifica- 
tions and  form  of  contract  can  be  seen  and 
forms  of  tender  obtained  at  the  offi- 
ces of  J.  G.  Sing.  Esq..  District  Engineer, 
Confederation  Life  Bldg..  Toronto,  Ont.,  and 
on  application  to  the  Postmaster  at  New  Lis- 
keard. Ont. 

•{•Bids  will  be  received  until  4  p.  m.,  Oct. 
3,  by  R.  C.  Des  Rochers,  Secy.  Department 
of  Public  Works.  Ottawa.  Ont.,  for  the  con- 
struction of  a  wharf  and  dredging  Basin  at 
Sarnia,  Lambton  County,  Out.  Plans,  speci- 
fication and  form  of  contract  can  lie  seen  and 
forms  of  tender  obtained  at  the  offices  of 
H.  J.  Lamb.  Esq.,  District  Engineer,  London, 
Ont. ;  J.  G.  Sing,  Esq.,  District  Engineer,  Con- 
federation Life  Bldg.,  Toronto,  Ont.,  and  on 
application  to  the  Postmaster  at  Sarnia,  Ont. 

•$»Bids  will  be  received  until  4  p.  m.,  Sept. 

27,  by  R.  C.  Des  Rochers,  Secy.  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  extension 
of  the  Breakwater  at  Long  Point,  Craigmore, 
N.  S.  Plans,  specification  and  forms  of  con- 
tract can  be  seen  and  forms  of  tender  obtained 
at  the  offices  of  C.  E.  W.  Dodwell,  Esq.,  Dis- 
trict Engineer.  Halifax,  N.  S.,  E.  G.  Millidge, 
Esq.,  District  Engineer,  Antigonish,  N.  S.,  and 
on  application  to  the  Postmaster  at  Long 
Point,  Craigmore,  N.  S. 

•{•Bids  will  be  received  until  Noon,  Sept.  18, 
by  Thompson,  Daniel  and  Colthurst,  Saska- 
toon, Sask.,  for  the  footings,  walls  and  rein- 
forced concrete  work  required  for  the  Saska- 
toon Young  Men's  Christian  Association. 

^•Bids  will  be  received  until  11  a.  m.,  Sept. 

28,  by  Chairman  Board  of  Control,  Winnipeg. 
Man.,  for  the  manufacture  and  delivery  of 
Wire  and  Cable  and  Underground  Line  ma- 
terials. M.  Peterson  is  Secretary  of  the 
Board. 


1 1 K  PA  I !TM  ENT  OF  T 1 1 10  INTERIOR, 
United  Slates  Reclamation  Service. — 
Washington,  D.  C,  Sept.  18,  19U.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Yuma,  Ariz.,  until  2  o'clock  p.  m..  Octo- 
ber 12.  1911,  for  (he  construction  of  about 
nine  miles  of  canal  located  in  the  Yuma 
Indian  Reservation,  in  California.  The 
work  is  wit  bin  live  to  tifleen  miles  of 
Yuma,  Ariz.     The  excavation  and  placing 

of  about  i,300,ono  cu.  Yds.  of  material  is 

involved.  Kor  pa  rl  leula rs  address  the 
Pulled  Slates  Reclamation  Service,  Yuma, 
Ariz.,  or  Washington,  D.  C.  F.  II.  NIOYV- 
KI.L,  Director. 


CONSTRUCTION  OF  PAVEMEN 

Public  notice  is  hereby  given  that  bid 
will  be  received  by  the  City  of  Wheatoir 
County  of  DuPage,  and  State  of  Illinois 
for  the  construction  of  an  improvemen 
in  said  city,  known  as  the  North  Distric 
Pavement,  and  consisting  of  improving) 
grading  and  paving,  and  adjusting  man 
holes,  catch  basins,  lamp  holes  and  ftus 
tanks,  and  constructing  new  catch  basin;! 
and  connections  with  drains  in  a  systerrl 
of  streets  in  said  city,  all  as  more  full 
described  in  the  various  sections  of  th 
ordinance  known  as  Ordinance  No.  974 
passed  by  the  City  Council  of  the  City  oi 
Wheaton  upon  the  7th  day  of  August,  Ar 
D.  1911,  and  approved  by  the  Mayor  oj 
said  city  August  8,  A.  D.  1911. 

Said  bids  will  be  for  the  constructio 
of  the  whole  of  said  improvement  in  ac-! 
cordance  with  the  ordinance  therefor,  and 
will  be  opened  upon  the  28th  day  of  Sep 
tember,    A.    D.    1911,    at    the    hour  of 
o'clock  p.  m.,  in  the  Council  Chambers  ot 
the  City  Council  of  said  city. 

The   ordinance   and    specifications  for 
said  improvement  are  to  be  found  in  saidl 
Council  Chambers  and  may  be  seen  at  any 
time  by  application  to  A.  L.  Webster,  pub 
lie  engineer  of  said  city. 

The  contractors  for  said  work  are  to  be 
paid  in  the  improvement  bonds  of  the  City 
of  Wheaton,  bearing  5  per  cent  interest, 
payable  annually,  and  each  bid  must  be 
accompanied  by  cash  or  by  check,  payable 
to  the  order  of  Herbert  A.  Schryver,  Pres 
ident  of  the  Board  of  Local  Improvements,, 
certified  by  a  responsible  bank  for  not  lessi 
than  10  per  cent  of  the  aggregate  of  the 
bid  made.  All  bids  must  be  sealed  and 
delivered  to  said  Board  of  Local  Im- 
provements. (37), 

Dated  Wheaton,  111.,  September  15.  A. 
D.  1911. 

HERBERT  A.  SCHRYVER, 
JESSE  C.  WHEATON, 
ARTHUR  L.  WEBSTER, 
Board  of  Local  Improvements  in  and  for, 
the  City  of  Wheaton,  111. 


STRUCTURAL  STEEL  AND  CAST 
IRON. 

New  Orleans,  La.,  Sept.  17,  1911. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners  of  the  Port  of 
New  Orleans,  at  their  office,  200  New 
Orleans  Court  building,  until  October  17, 
1911,  at  7:30  p.  m.,  for  the  fabrication  and 
erection  of  the  structural  steel  and  cast 
iron  for  the  Press  Street  Shed. 

Deposit— One  thousand  dollars  ($1,000) 
cash  or  certified  check. 

Bond — In  full  amount  of  contract. 

Payment  —  Eighty  per  cent  (80%) 
monthly. 

Plans,  specifications  and  proposal  form 
are  on  file  at  the  office  of  the  Engineer, 
A.  C.  Bell,  No.  200  New  Orleans  Court 
building,  New  Orleans,  La.,  by  whom  full 
sets  will  be  furnished  on  deposit  of  twen- 
ty-five ($25.00)  dollars,  the  said  deposit 
will  be  refunded  upon  the  return  of  said 
set  in  good  order. 

The  light  is  reserved  to  reject  any  and 
all  bids. 

HUGH  McCLOSK  BY, 

President. 


Mammoth  Hot  Springs,  Wyo..  Kept.  6. 
1911.  Se.il.d  proposals,  in  triplicate,  will 
he  received  here  until  2  p.  m.,  Oct.  5, 
1911,  .in.i  then  publicly  opened,  for  fur- 
nishing labor  and  materials  for  construct- 
ing post  chapel,  Including  plumbing,  heat- 
ing, electric  wiring  and  fixtures,  at  Fort 
JfeVlowst.nje.  Wyo.  Information  furnished 
on  application.  [envelopes  containing 
proposals  to  be  Indorsed  "Proposals  for 
Chapel"  and  addressed  Id  Constructing 
(jiiiirlemuiHlpr. 


WATERWORKS. 

Sealed  bills  will  be  received  until  8 
O'clock  p,  m.,  Monday,  September  2,  i9tl, 
by  the  Village  Clerk  of  Ppland,  Neb.,  for 
furnishing  material  and  labor  for  tin' 
construction  of  a  waterworks  system  In 
said  town.  Plans  and  specifications  may 
be  seen  at  office  of  the  Alamo  Engine  <& 
Buppl]  Co.,  Omaha.  Engineers,  or  with 
the  Village  Clerk.  The  right  Is  reserved 
In  rcjcrl   any  and  all  bids. 

.1.   R  UPCKNK1.L. 

Village  Clerk. 


•I*  indicates  woik  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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31  New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.    SECOND  EDITION. 

By  Halbert  P.  Gillette,  M.  Am.  Soc.  C.  E.,  Managing  Editor  of 
"Engineering-Contracting."  The  1910  edition  of  this  book  con- 
tains nearly  1,900  pages.    Postpaid,  $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  for  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  15%  inches;  104 
pages.    Postpaid,  $4.00. 

Cost  of  Electric  Transmission  Lines. 

(Both  Conduits  and  Pole  Lines.) 
The  title  of  this  book,  by  Clarence  Mayer,  is  "Telephone  Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that  it  does  not  indicate  its  wide  scope.    It  is  6X9  ins.;  300 
pages.    Postpaid,  $4.00. 

Engineers'  Pocketbook  of  Reinforced  Concrete. 

By  E.  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
— Engineerings  News,  Jan.  14,  1909.  Leather;  4%  X6%  ins.;  374 
pages.    Postpaid,  $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J.  Mensch,  M.  Am.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  4%  X  6%  ins.;  216 
pages.    Postpaid,  $4.00. 

Concrete  Bridges  and  Culverts. 

(Both  Railway  and  Highway.) 
By  H.    Grattan   Tyrrell.     Leather;    4y2  X  6%   ins.;   272  pages. 
Postpaid,  $3.00. 

Tables  for  Structural  Engineers. 

By  Edward  Godfrey.    Leather;    4  X  6y2  ins.;  218  pages.  Post- 
paid, $2.50. 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F.  Peckham.    Cloth;   6X9  ins.;  330  pages.    Postpaid,  $5.00. 
Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  a  large  number  of  engineering  colleges.     ^loth;  6X9 

ins.;  330  pages.    Postpaid,  $3.00. 
Cost  Keeping  and  Management  Engineering. 

By  Halbert  F.  Gillette  and  Richard  T.  Dana.    Cloth;    6X9  ins.; 

360  pages.    Postpaid,  $3.50. 
Theory  and  Design  of  Reinforced  Concrete  Arches. 

By  Arvid  Reuterdahl,  Chief  of  Bridge  Dept.,  City  of  Spokane. 

Cloth;    6X9  ins.;  132  pages.    Postpaid,  $2.00. 
Railroad  Location  Surveys  and  Estimates. 

By  P.  Lavis,  M.  Am.  Soc.  C.  E.    Cloth;  6X9  ins.;  270  pages. 

Postpaid,  $3.00. 
The  Trackmen's  Helper. 

By  J.  Kindelan.    Cloth;  5%  X  IVz  ins.;  350  pages.    Postpaid,  $1.50 
Practical  Switchwork. 

By  D.  H.  Lovell.  Cloth;  4'/4  X  6y4  ins.;  174  pages.  Postpaid,  $1.09. 
Maintenance  of  Way  Standards. 

By  F.  A.  Smith.  Cloth;  5V2  X  7%  ins.;  600  pages.  Postpaid,  $1.50. 
Railway  Curves. 

By  F.  A.  Smith.    Cloth;  4X6%  ins.;  50  pages.    Postpaid,  $1.00. 

Standard  Turnouts. 

By  F.  A.  Smith.  Leather;  4%  X  7%  ins.;  41  pages.  Postpaid,  $1.09. 

Engineering  Work  in  Tfwns  and  Cities. 

By  Ernest  McCullough.     Cloth;   6X9  ins.;   510  pages.  Post- 
paid, $3.00. 

Tables  of  Squares  and  Logarithms. 

By  G.  D.  Inskip.  Give  five  place  squares  and  logs  of  feet,  inches 
and  32ds  of  inches  from  zero  to  100  ft.  Logs  of  numbers  to 
10,000;  logs  of  sines  and  tangents,  log  functions  of  angles  and 
natural  functions,  etc.  Write  for  sample  pages.  Leather;  5%  X 
7%  ins.;  405  pages.    Postpaid,  $3.00. 

Practical  Cement  Testing. 

By  W.  Purves  Taylor,    The  most  complete  book  on  the  subject. 
Cloth;  6X9  ins.;  330  pages.    Postpaid,  $3.00. 

Concrete  Construction — Methods  and  Cost. 

By  Halbert  P.  Gillette  and  Charles  S.  Hill,  Editors  of  "Engi- 
neering-Contracting." Cloth;  6X9  ins.;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.    A  summary  of  tests  and  conclusions  derived 
therefrom.    Cloth;    6X9  ins.;  184  pages.    Postpaid,  $2.50. 

Surveyor's  Handbook. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.    Leather;  4y2  X  7  ins.;  32S  pages.    Postpaid,  $2.00. 

Concrete  and  Reinforced  Concrete  Construction. 

By  Homer  A.  Reid,  Assoc.  M.  Am.  Soc.  C.  E.  The  largest  book 
on  concrete.  Cloth;  6X9  ins.;  906  pages;  715  illustrations. 
Postpaid,  $5.00. 

Bricklaying  System. 

By  Frank  B.  Gilbreth,  M.  Am.  Soc.  M.  E.    Cloth;  6X9  ins.;  330 
pages.    Postpaid,  $3.00. 

Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-fixcd-sum  con- 
tract" famous.    Leather;  4%  X  7  ins.;  200  pages.    Postpaid,  $3.00. 

Rock  Excavation — Methods  and  Cost. 

By  Halbert  P.  Gillette.    Cloth;    5%  X  7  ins.;  384  pages.  Post- 
paid, $3.00. 

Backbone  of  Perspective. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.    Cloth;  4%  X  7  ins.;  56  pages.    Postpaid,  $1.00. 

Engineering  Law — The  Law  of  Contract. 

By  Alexander  Haring,  LL.B.,  M.  Am.  Soc.  C.  E.,  Professor  of 
Bridge  and  Railway  Engineering,  New  Tork  University.  Cloth; 
6X9  ins.;  510  pages.    Postpaid,  $4.00. 

Concrete  Inspection. 

By  Chas.  S.  Hill,  C.E.    Cloth;  3%  X  6  ins.    186  pages;  illustrated. 
Postpaid  $1.00. 

Reinforced  Concrete — A  Manual  of  Practice. 

By  Ernest  McCullough,  M.  West.  Soc.  Engrs.    Cloth;  5X7%  ins.; 
136  pages;  illustrated.     Postpaid  $1.50. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.,  1^^:™^ 


U.  S.  ENGINEER  OFFICE,  Louisville, 
Ky.,  Sept.  14,  1911.  Sealed  proposals  for 
constructing  Lock  No.  41,  Ohio  River,  at 
Louisville,  Ky.,  will  be  received  at  this 
office  until  11  a.  m.  (central  time),  Oct. 
14,  1911,  and  then  publicly  opened.  In- 
formation on  application.  LYTI.K 
BROWN,  Maj.  Engrs. 


SEWERS. 

Fairfield,  la.,  Sept.  8,  1911. 
Sealed  proposals  will  be  received  at  the 
office  of  the  City  Clerk  of  the  City  of 
Fairfield,  la.,  up  to  1:30  o'clock  p.  m.,  on 
the  25th  day  of  September,  1911,  for  the 
furnishing  of  materials  and  labor  for  the 
construction  of  a  sanitary  sewer  system 
for  said  city. 

An  approximate  estimate  of  the  amount 
of  work  to  be  done  is  as  follows: 

2  sewage   disposal   plants,  including 
settling  tanks  and  filters. 
4S2  feet  of  6-in.  sewer. 
63.032  feet  of  8-in.  sewer. 
7,745  feet  of  10-in.  sewer. 
11.520  feet  of  12-in.  sewer. 
162  manholes. 
24  drop  manholes. 
14  lampholes. 
61  flush  tanks. 
2  combined     manholes     and  flush 
tanks. 

The  outlets  and  disposal  plants  are  to 
be  completed  by  the  1st  day  of  June.  1912, 
and  the  balance  of  the  work  by  the  1st 
day  of  September,  1912. 

A  certified  check  for  10  per  cent  of  the 
bid  will  be  required. 

The  Council  reserves  the  right  to  let 
the  work  in  sections  to  different  contrac- 
tors if  it  appears  to  the  advantage  of  the 
city  to  do  so. 

Plans  and  specifications  are  on  file  with 
the  City  Clerk  and  with  the  Engineers, 
Hall  &  Adams,  Centerville,  la. 

Specifications  and  bidding  blanks  will 
be  furnished  on  application. 

W.  L.  LONG.  City  Clerk. 

J.  P.  STARR,  Mayor. 


'T*  I  ^    CTARY         No  Excavating  or 
1  He    JlHIVI  Concrete  Required 

IMPROVED  For  Installing 

&?agheesr    FLUSH  TANK  SIPHON 

(Without  Moving  Parts) 
WRITE  FOR  PARTICULARS. 

F.  STAHY  &  SONS,    Cedar  Rapids,  Iowa 


ATTENTION  CONTRACTOR 

A  contractor  desires  to  take  a  partner  in  with 
him  on  fifty  (SO)  miles  of  railroad  grading  who 
has  some  team  outfit,  or  its  equivalent.  I  have 
this  work  direct  from  the  company  and  the  work 
and  prices  are  the  best. 

Address  BOX  No.  552,  Engineering  &  Contracting 


ROCK  EXCAVATION, 
TUNNELING  andQUARRYING 

These  subjects  are  treated  in  detail,  economic 
methods  being  described  and  detailed  cost*  given 
in  Gillette's  "Rock  Excavation — Method*  and 
Cost."  A  contractor  writes  us  that  one  method 
described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticking  in 
the  drill  hole.  A  mining  engineer  has  sent  us  a 
table  showing  the  output  before  certain  of  the 
author's  suggestions  were  adopted  and  after  they 
were  put  into  practice,  giving  an  increase  of  70% 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superintendents  and  foremen. 

It  contains  384  pages  and  .ts  price  is  S3. 00  net, 
postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

537  So.  Dearborn  Street,  Ch«c»g» 
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Combining  Great  Strength  With   Light  Weight. 

Light  Draft  and  ease  of  operation  are  the  leading  superior  features  of  the 


The  New  Model  Aurora  Dump  Wa^on 


Coupled  short,  only  7  feet  4  inches  between  axles, — door — 
chains  entirely  outside  of  bed,  and  provided  with  turn-buckles, 
for  adjusting, — door  hinges  slotted  for  vertical  play  on  the 
dump, — large  door  opening  giving  ample  clearance, — front  gear 
braced  in  all  directions  making  it  impossible  to  pull  out, — 
malleable  steel  guides  on  chain  roller, — cast  steel  rachet  and  dogs 
for  operating  doors.  Contains  every  desirable  feature  in  a 
dump  wagon.    Complete  catalog  on  request. 

Western  Wheeled  Scraper  Co.,  Aurora,  III. 


This  Tamping  Machine 

will  do  the 

Work  of  6  to  10  Men 

The  STALEY  Power 
Tamping  Machine 

obviates  all  controversy  about  back-filling.  No 
more  sinking  of  trenches.  Pavements  can  follow 
immediately  over  trenches  that  have  been  tamped 
by  this  machine  without  danger  of  future  depres- 
sion. Can  be  used  for  tamping  sidewalk  and 
concrete  construction,  paving,  sewer  work,  etc. 

Agents  Wanted — Write  for  Proposition, 
Complete  Information  and  Prices 


R.  H.  STALEY 


Box  229 


Springfield,  III. 


Your  Business  and 

BURROUGHS 

Bookkeeping  Machines 


You  don't  keep  books  for  the  sake  of  keeping  books 
— merely  to  keep  track  of  your  business. 

Keeping  books  is  the  business  of  the  Burroughs 
Bookkeeping  Machines.  Adding  columns  of  items,  print- 
ing them  with  the  totals  on  paper  to  serve  as  a  per- 
manent record  of  the  work.  Saving  you  the  larger  part 
now  wasted  on  this  non-produclive  side  of  your  business — time  in  which  you 
can  develop  your  business  and  make  more  profits. 

Thousands  of  Burroughs  users  testify  to  this.  Write  us  for  their  opinions, 
or,  better  still,  let  us  put  a  Burroughs  in  your  office  01)  trial  without  obligation 
to  you  and  at  our  risk.    Write  today. 

Burroughs  Adding  Machine  Company 

272  Burroughs  Block,  Detroit,  Michigan 


"A  Better  Day's 
Work" 

Over  130,000  copies 
of  this  l°2-pagc  busi- 
ness book  have  been 
distributed,  and  users 
everywhere  pronounce 
it  one  of  the  most 
valuable  and  interest- 
ing pieces  of  business 
literature  ever  printed. 
Send  for  a  free  eopv 
today. 
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A  considerable  number  of 
The  Doilies     railroad    construction  con- 
°      tracts    have    been    let  the 
of  past    few   days   and  there 

thp  Wept  are  good  ProsPects  that 
\nc  vvcck..      Jther    contracts     win  be 

open  for  bids  in  the  near 
future.  The  unexpected  turning  down  of  the 
reciprocity  agreement  by  Canada  may  affect 
the  railroad  construction  plans  of  the  Hill 
Lines,  which  were  planning  the  construction 
of  a  number  of  feeder  lines  into  the  Domin- 
ion. On  the  other  hand  it  may  result  in  the 
building  of  a  considerable  number  of  branch 
lines  by  the  Canadian  Pacific. 

Among  the  railroad  construction  contracts 
let  during  the  past  few  days  are  the  follow- 
ing: The  C.  H.  Sharp  Contracting  Co.,  Sharp 
Bldg.,  Kansas  City,  Mo.,  for  constructing  a  new 
line  for  the  Chicago,  Rock  Island  &  Pacific 
R.  R.  from  Malvern,  Ark.,  to  Camden,  a  dis- 
tance of  55  miles.  J.  D.  Lynch  for  grading 
an  extension  yard  for  the  Illinois  Central  R. 
R.  at  East  St.  Louis.  111. ;  H.  Hauser  Con- 
tracting Co.,  Los  Angeles,  Cal,  Geo.  W.  West, 
San  Bernardino,  Cal.,  C.  C.  Welsh,  Needles, 
Cal.,  and  the  Sharp  &  Fellows  Contracting 
Co.,  Los  Angeles,  Cal.,  for  grading  for  31 
miles  of  second  track  between  Needles  and 
Goffs,  a  distance  of  31  miles,  for  the  Atchison, 
Topeka  &  Santa  Fe  Ry. ;  Denison  &  Ramsey, 
Lubbock,  Tex.,  for  grading  for  the  Dallas- 
Waxahachie,  Tex.,  interurban,  for  the  Stone 
&  Webster  Engineering  Corporation ;  G.  T. 
Martin,  Smiths  Falls,  Out.,  for  the  construc- 
tion of  all  the  stations,  freight  sheds,  water 
tanks  and  other  buildings  on  the  new  Cana- 
dian Pacific  Ry.  line  from  Orillia  to  Peter- 
boro,  a  distance  of  100  miles;  The  Texas 
Building  Co.,  Fort  Worth,  Tex.,  for  grading 
for  the  interurban  line  between  Fort  Worth 
and  Cleburne,  Tex.,  for  the  Stone  &  Webster 
Engineering  Corporation  ;  Lee  Moor,  El  Paso, 
Tex.,  for  grading  and  masonry  work  for  the 
reconstruction  of  the  El  Paso  &  Southwest- 
ern line  from  Lewis  Springs  to  Fairbank, 
Ariz. ;  P.  J.  Finnerty.  Oconomowoc,  Wis.,  for 
grading  for  a  7%-mile  extension  of  the  Mil- 
waukee Western  Electric  Ry.  from  Hustis- 
ford  to  Juneau,  Wis. ;  Roberts,  Shafer  &  Co., 
Chicago,  111.,  for  the  construction  of  a  500- 
ton  concrete  coaling  station  at  Louisville,  Ky., 
for  the  Kentucky  &  Indiana  Terminal  R.  R. 

Highway  construction  work  in  the  south 
continues  active  and  much  work  of  this  kind 
will  be  undertaken  this  fall.  As  an  indication 
of  this  it  may  be  stated  that  the  Road  and 
Highway  Commission  of  Marion.  S.  C,  is 
now  ready  to  let  contracts  for  something  like 
100  miles  of  sand-clay  highway  construction. 

One  of  the  largest  drainage  contracts  of  the 
week  was  secured  by  D.  C.  Stephens  of  Buf- 
falo, N.  Y.  This  contract  calls  for  the  con- 
struction of  a  new  channel  for  the  West 
Nodaway  River  in  Drainage  District  No.  5, 
Page  County,  la.  The  entire  length  of  the 
proposed  new  channel  is  65,700  ft.,  of  which 
approximately  51,000  ft.  are"  to  be  excavated 
and  about  14,700  ft.  are  in  the  present  chan- 
nel of  the  West  Nodaway  River.  The  width 
of  the  bottom  of  the  new  channel  is  to  be  20 
ft. ;  average  depth,  15.91  ft. ;  maximum  depth, 
21  ft. ;  side  slopes,  V2  horizontal  to  1  vertical ; 
berm  to  be  8  ft.  wide.  The  total  amount  of 
excavation  is  estimated  to  be  848,308  cu.  yds. 
Another  large  drainage  project  which  will 
come  up  in  the  course  of  six  or  eight  months 
is  located  in  Gibson  County,  Indiana.  This 
project  includes  one  main  line  30  miies  long, 
one  branch  line  nine  miles  long,  one  branch 
line  five  miles  long,  and  several  smaller  lat- 
erals, the  total  length  of  all  being  about  45 


miles.  The  total  assessment  for  the  work  is 
$176,121.  The  bottom  width  runs  from  8 
ft.  to  30  ft.  and  the  slope  of  banks  is  V2  to  1. 
The  depth  ranges  from  about  7  ft.  to  15  ft. 
and  a  few  places  as  high  as  25  ft.  and  some 
30  ft.  deep.  The  estimated  number  of  cubic 
yards  is  approximately  1,000,000. 

Chairman  R.  Keith  Compton  of  the  Paving 
Commission  of  the  City  of  Baltimore,  Md., 
has  submitted  an  estimate  to  that  body  show- 
ing that  it  will  require  approximately  $10,000,- 
000  to  properly  pave  the  streets  and  alleys  of 
the  old  portions  of  the  city.  The  estimate  in- 
cludes the  laying  of  four  classes  of  material : 
Belgian  blocks,  vitrified  blocks,  sheet  asphalt 
and  bituminous  macadam. 

Engineer  Clarke  of  the  Water  Department 
of  Portland,  Ore.,  has  prepared  plans  for  a 
comprehensive  system  of  mains  covering 
Southeast  Portland,  the  estimated  cost  of 
which  is  $1,575,100,  and  which  will  be  adequate 
to  supply  a  population  of  120,0(111.  Large  sup- 
ply mains  will  be  run  through  the  district  and 
from  these  reinforcing  mains  will  be  laid.  In 
addition  the  plans  call  for  smaller  distribution 
mains  on  all  intersecting  streets.  The  Water 
Board  has  adopted  the  plans. 


No  section  of  this  coun- 
try   offers    greater  oppor- 
Drainage  Work  tunities  for  land  reclama- 
in  the         *'orl  w°rk  than  the  South. 
^      ,  Of  the  79,000,000  acres  of 

IsOUtn.  swamp  land  in  this  country 
over  45,000,000  acres  are 
located  in  seven  southern  states.  Of  these 
states  Arkansas  has  2,400,000  acres,  Florida 
18,560,000  acres,  Georgia,  2,400,000  acres, 
Louisiana,  9,600,000  acres,  Mississippi  6,173',- 
000,  North  Carolina  2,400,000,  and  South 
Carolina  1,760,000.  A  beginning  has  already 
been  made  in  several  states  for  the  drainage 
of  these  lands.  In  Arkansas  many  drainage 
districts  have  been  formed  and  much  work 
completed  or  put  under  construction.  The 
State  of  Florida  has  undertaken  the  reclama- 
tion of  the  Everglades  and  work  on  this  has 
now  been  under  way  for  over  a  year.  In 
Georgia  the  state  has  appointed  engineers  to 
make  surveys  and  investigations  for  the 
drainage  of  the  swamp  land.  In  Louisiana, 
which  has  many  drainage  districts,  the  state 
legislature  at  its  last  session  passed  a  drain- 
age law  providing  for  the  issuing  of  long 
time  drainage  district  bonds  which  will  be  of 
great  help  to  the  present  districts  and  the 
new  district  to  be  formed.  In  the  other  south- 
ern states  much  drainage  work  is  also  being 
done  by  private  companies  and  by  organized 
districts.  All  of  this  is  but  the  commence- 
ment of  a  great  undertaking  which  promises 
to  furnish  work  for  hundreds  of  drainage 
contractors. 


A  speaker  at  the  Interna- 
tional   Municipal  Congress 
now  being  held  in  Chicago 
Pavement       stated  that  it  is  estimated 
Cuts.  that    the    damage    done  to 

the  street  pavements  of 
Chicago  by  public  service 
corporations  tearing  up  the  paving  amounts  to 
$1,300  per  day.  This  tearing  up  of  pavements 
for  the  repair  or  introduction  of  underground 
pipes  is  one  of  the  most  annoying  problems 
that  confront  municipal  authorities.  In  the 
early  days  of  street  improvement  work  in  this 
country  many  of  the  experimental  pavements 
laid  had  special  provision  for  giving  easy  ac- 
cess to  water  and  gas  pipes.  In  the  Russ 
pavement,  one  of  the  earliest  types  of  stone 
block  pavements  laid  in  this  country,  access 
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to  underground  pipes  was  provided  by 
lewis  holes  in  certain  blocks  and  iron  plates 
under  them.  Others  of  the  early  pavements 
were  laid  in  sections,  so  that  any  one  section 
could  be  taken  up  and  replaced  without  dis- 
turbing the  other  sections.  None  of  the 
methods  proved  practicable,  and  in  fact  the 
only  radical  remedy  for  the  evil  is  the  very 
costly  one  of  constructing  subways  under  the 
roadways.  However,  the  evil  can  be  minimized 
by  careful  supervision  by  municipal  authori- 
ties. Several  cities  now  have  organized  sys- 
tems to  insure  the  proper  restoration  of  pave- 
ments torn  up  by  public  service  corporations. 
Under  this  system  the  parties  making  the 
openings  are  required  to  pay  the  cost  of  in- 
spection and  also  the  cost  of  restoring  the 
pavement.  Other  cities  have  adopted  the  plan 
of  European  cities  by  which  neither  individ- 
uals nor  corporations  are  permitted  to  dis- 
turb the  pavements.  By  this  plan  all  the  work 
is  done  by  the  city's  own  employes,  the  parties 
who  desire  the  pavements  opened  being  re- 
quired to  deposit  a  sufficient  sum  to  cover  the 
expense  of  each  piece  of  work.  The  work  is 
done  at  a  fixed  price  per  yard  according  to  the 
pavement. 


New  York  is  to  repeat  its 
successful    experiment  of 

The  Cost  of    'ast  -xear  ai"'  nex*  month 
d, ,_,„:„_.  _      will    held    another  budget 
running  a     exhibit.    The  main  purpose 
City.  of  this  exhibit  is  to  reveal 

the  details  of  city  adminis- 
tration in  such  simple  form  that  they  may  be 
understood  by  the  humblest  citizen.  The  ex- 
hibit will  show  that  it  will  cost  $174,000,000 
to  run  the  city  next  year.  It  will  show  how 
this  sum  is  to  be  spent  and  how  much  of  it 
will  go  to  the  various  departments.  The  ex- 
hibit also  will  offer  an  impressive  lesson  of 
the  size  and  growth  of  the  city.  Figures  pre- 
pared by  the  various  departments  will  show 
that  the  city  employs  107,000  persons,  85,000" 
of  them  all  the  time  and  22,000  temporarily. 
The  largest  group  of  employes  are  the  school 
teachers,  who  number  17,200.  The  police  come 
next,  with  10,118.  The  firemen  number  4,346. 
Care  of  the  streets,  parks,  sewers,  docks  and 
bridges  requires  19,200.  In  winter  7,000  snow- 
shovelers  and  drivers  of  snow-removal  carts 
are  employed.  The  total  payroll  of  the  city- 
is  $88,660,021.  The  largest  single  item  of  ex- 
pense, next  to  salaries  and  wages,  is  "debt 
service" — that  is,  the  interest  on  the  bonds  is- 
sued for  municipal  improvements.  This 
amounted  to  $47,000,000  in  1910  and  has  nearly 
quadrupled  since  the  greater  city  was  estab- 
lished in  1898.  • 


The  usual  way  of  getting 
action  out  of  a  balky  mule 
Receipt  for     is  to  beat  him  with  a  whip 
Starting         until    the    whip    wears  out 
■  -  .  ■»        and  then  give  up  the  job. 
a  Mule.        Sometimes  a  balky  mule  is 
started  by  means  of  a  bon- 
fire built  beneath  him.  in  which  case,  if  he 
is  attached  to  a  wagon,  the  mule  is  quite  apt 
to  move  forward   just  enough  so  that  the 
wagon  is  over  the  bonfire.    An  Arkansas  man 
now  comes  forward  with  an  improvement  over 
any  other  method  yet  tried.    He  uses  a  small 
electric  battery  in  the  wagon  with  a  switch 
convenient  to  the  driver's  hand.    An  insulated 
wire  runs  from  the  battery  to  the  headstall 
of  the  bridle ;  thence  to  the  ring  on  the  bit 
and  then  back  to  the  mule's  tail.    When  the 
animal  gets  stuck  in  his  tracks  the  driver  turns 
on  the  current  and  results  follow  immediate- 
ly.   It  is  not  stated  whether  the  mule  starts 
with  his  hind  feet  first  or  not. 
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Alabama. 

The  Montgomery  &  Chattanooga  R.  R.  Co., 
has  completed  surveys  and  has  secured  all 
right  of  way  for  its  projected  56-mile  line  from 
Alexander  City  to  Montgomery.  It  is  under- 
stood that  work  will  be.  started  at  once  on  the 
construction  of  the  line  from  the  Montgomery 
city  limits  to  the  terminal  property  in  that 
city.  M.  C.  Stokes,  Montgomery,  is  Super- 
intendent of  Construction. 

The  Eufaula  &  Chattahoochee  Valley  R.  R. 
Co.  is  being  organized  and  incorporation  papers 
will  be  taken  out  shortly.  The  company  pro- 
poses to  build  a  railroad  from  Eufaula  to 
Pittsview,  20  miles.  J.  P.  Foy  and  L.  W.  Wild, 
Eufaula,  Ala.,  are  interested. 

The  proposition  of  building  a  line  of  rail- 
road up  Lookout  Mountain,  from  Gadsden  to 
the  Bellevue  hotel,  has  again  been  taken  up, 
and  the  road  will  probably  be  built  next  year. 

Heavy  steel  is  being  distributed  and  all  prep- 
arations are  under  way  by  the  Alabama  Great 
Southern  Division  of  the  Queen  &  Crescent 
Route  for  relaying  the  entire  division  with 
new  rails.  W.  J.  Edwards.  Birmingham,  Ala., 
is  Roadmaster. 

Arizona. 

®The  El  Paso  &  Southwestern  System,  H. 
J.  Simmons,  General  Manager,  El  Paso,  Tex., 
has  awarded  the  contract  for  grading  and  ma- 
sonry work  for  the  reconstruction  of  the  line 
between  Lewis  Springs  and  Fairbank  to  Lee 
Moor,  El  Paso,  Tex.  Bids  for  this  work  were 
opened  Sept.  15.  The  work  includes  385,000 
cu.  yds.  grading,  3,000  cu.  yds.  concrete,  and 
■3,000  cu.  yds.  foundation  excavation. 

®Sumsion  Bros,  and  H.  T.  Reynolds  have 
organized  the  H.  T.  Reynolds  Construction  Co. 
of  Springville,  Utah.  The  capital  stock  is 
$50,000.  fullv  paid  in.  The  company  has  taken 
Sections  41,  42  and  43  on  the  El  Paso  & 
Southwestern  R.  R.,  near  Vail.  Ariz.,  under 
MacArthur  Bros.  Co.,  and  also  has  the  con- 
crete work  on  Sections  42  to  47.  The  Reyn- 
olds Construction  Co.  is  putting  on  this  work 
two  steam  shovels  and  20  teams  and  equipment. 
There  is  some  300,000  yds.  of  excavation  on 
the  three  miles. 

Arkansas. 

®The  C.  H.  Sharp  Contracting  Co.,  Sharp 
Bldg.,  Kansas  City,  Mo.,  has  been  awarded 
the  contract  by  the  Chicago,  Rock  Island  & 
Pacific  R.  R.  for  the  construction  of  about  55 
miles  of  new  line  from  Malvern,  Ark.  Fur- 
ther information  is  given  under  the  Kansas 
City  notes  in  this  issue. 

The  Kansas  City  &  Memphis  Ry.,  M.  Hays, 
Chief  Engineer,  Rogers.  Ark.,  is  reported  to 
have  secured  $0,000,000  in  France  for  the  com- 
pletion of  its  line,  which  is  being  built  from 
Silver  Springs,  Ark. 

The  promoters  of  the  street  car  line  be- 
tween Jonesboro  and  Nettlcton  have  posted 
another  bond  and  have  been  granted  a  six 
months  extension  of  franchise  by  the  town 
council  of  Nettleton.  It  is  said  that  the  con- 
struction of  the  line  will  be  started  at  once. 

W.  P.  Parks,  Mena,  Ark.,  Vice  President  of 
the  Mena  &  Hot  Springs  Ry.  Co.,  has  sub- 
mitted to  the  Board  of  Trade,  Little  Rock, 
Ark.,  a  prospectus  of  the  proposed  exten- 
sion to  that  city,  in  an  effort  to  interest  the 
-officials  in  the  project. 

Work  on  the  survey  of  the  new  DcQuccn 
&  Eastern  K.  P.,  which  is  to  be  built  from 
DrOti.rn,  \ik,  In  Hot  Springs,  is  progressing 
very  satisfactorily,  having  proceeded  beyond 
Star  of  the  West  townsitc.  Offices  of  the 
company  arc  at  Dt  Queen. 

California. 

■fjBidl  .in-  asked  until  2  p.  111.,  Nov.  1,  by  the 
Board   of    Public    Works.    Ilewcs   Bldg.,  995 

Marled  S( ,  San  Francisco,  for  furnishing  and 

delivering  for  the  municipal  Geary  St.  railroad 
48  double  and  pay  as  yon  cuter  type,  closed 
•  I'  el  motor  1  ars,  <  omplele  ;  1  extra  trucks,  com 


plete  with  axles,  wheels  and  motors.  Joseph 
L.  McCormick  is  Secretary  of  the  Board. 

®The  Atchison,  Topeka  &  Santa  Fe  Ry.  Co. 
has  awarded  contracts  for  the  grading  for 
second  track  between  Needles  and  Goffs,  a 
distance  of  some  31  miles,  in  California,  the 
four  contractors  being  The  H.  Hauser  Con- 
tracting Co.  of  Los  Angeles ;  Geo.  W.  West 
of  San  Bernardino ;  C.  C.  Welsh  of  Needles : 
and  The  Sharp  &  Fellows  Contracting  Co.  of 
Los  Angeles. 

The  California  Terminal  Ry.  Co.,  which  filed 
its  articles  of  incorporation  two  weeks  ago, 
proposes  the  construction  of  a  railroad  from 
San  Francisco  to  Sacramento  via  Marin  and 
other  north  of  the  bay  counties.  The  new 
company  is  capitalized  at  $500,000.  Its  direc- 
tors are  C.  W.  Conlisk,  W.  M.  Rank  and 
R.  A.  Morton.  Of  the  capital  stock  $15,000  has 
been  paid  in,  Conlisk  investing  $149,800  and  the 
other  two  directors  each  subscribing  for  one 
$100  share  of  stock.  The  new  road,  accord- 
ing to  the  articles,  is  to  be  of  standard  gage, 
operated  by  either  steam  or  electricity,  and  will 
have  a  total  length  of  118  miles.  The  road 
proper  is  to  be  95  miles  in  length,  with  an 
18-mile  branch  running  into  Petaluma  and  a 
5-mile  branch  into  Napa. 

The  West  Side  R.  R.  Co.,  the  incorporation 
of  which  was  mentioned  in  our  last  issue,  has 
begun  condemnations  to  secure  right  of  way 
for  its  line  from  Brodenick  to  Rio  Vista.  The 
company  has  a  capital  stock  of  $1,000,000,  and 
the  incorporators  are  Herbert  W.  Furlong  of 
Pleasanton,  Benjamin  C.  Lilienthal  and  Wil- 
liam Herlitz  of  San  Francisco.  Of  the  capital 
stock  Furlong  has  subscribed  $30,000,  Lilien- 
thal $2,500  and  Herlitz  $2,500. 

Steps  are  now  being  taken  to  organize  the 
Fresno,  Coalinga  &  Monterey  R.  R.  Co.  As 
soon  as  the  organization  is  complete,  and  after 
the  road  has  been  financed,  the  company  will 
be  ready  to  let  a  contract  for  the  construction 
of  the  first  52  miles  of  line  from  Fresno  to 
Coalinga.  Surveys  have  been  completed  from 
Fresno  to  Monterey,  a  distance  of  about  200 
miles.  The  first  section,  however,  will  be  52 
miles  long.  The  railroad  will  run  through  a 
very  rich  agricultural  district,  together  with 
one  of  the  largest  oilfields  in  the  United  States. 
Albert  Albrecht,  Fresno,  Cal..  is  Secretary  of 
the  Fresno,  Coalinga  &  Tidewater  Co.,  Inc., 
which  is  promoting  the  project. 

A  company  has  been  incorporated  by  the 
California  Wine  Association  to  construct  a 
railroad  from  the  terminus  of  the  United 
Properties'  line  on  the  bay  front  to  Wine- 
haven  where  the  plant  of  the  association  is 
located.  The  incorporators  are  F.  W.  Bilger 
and  IT.  E.  Johnson.  Oakland,  Cal.,  and  E.  T. 
Blake,  Berkeley,  Cal. 

It  has  been  anno'unced  by  a  superintendent 
of  the  Utah  Construction  Co.,  Ogden.  Utah, 
which  is  building  portions  of  the  Northwestern 
Pacific  extending  from  Tiburon  on  San  Fran- 
cisco Bay,  Cal.,  to  Eureka,  that  trains  will  be 
operating  from  Willitts  to  Eureka  by  the  sum- 
mer of  1913.  It  is  expected  to  have  work 
completed  on  the  Island  Mountain  tunnel  with- 
in 18  months. 

Advices  from  Merced,  Cal.,  state  that  tenta- 
tive rights  of  way  have  been  secured  through 
Merced  Counh  for  the  line  of  the  Tidewater 
Southern  R.  R.  under  construction  between 
Stockton  and  Merced. 

Colorado. 

At  a  meeting  to  be  held  on  Oct.  14,  stock- 
holders of  the  Denver,  Northwestern  &  Pacific 

R.  R.  Co.  will  be  asked    to   authorize  an 

issue  of  5  per  cent  bonds  to  the  amount 
of  $40,000,000,  to  authorize  an  $8,000,000 
issue  of  (!  pet  cent  income  bonds  and 
to    increase    the    capital    stuck    to  $10,000.- 

000,  one-half  preferred  and  one  half  com- 
mon, just  double  the  present  capitalisation.  At 

this  meeting  President  William  (I  Kvans  and 
Samuel  M.  Perry  <>f  the  directorate  will  report 


regarding  their  conferences  with  Eastern  capi- 
talists in  regard  to  the  re-financing  of  the  rail- 
road company.  It  is  announced  that  a  portion 
of  the  new  bond  issue  will  be  used  to  retire 
an  issue  of  $22,000,000,  of  which  $10,940,000  is 
outstanding.  After  disposing  of  present  bonds 
and  the  floating  debt,  the  portion  of  the  new 
issue  remaining  will  be  disposed  of  from  time 
to  time  as  money  is  needed  for  construction, 
or  for  other  purposes.  This  means  that  funds 
necessary  for  the  construction  of  the  line 
through  to  Salt  Lake  City,  the  building  of  the 
Orestod  to  Dotsero  cutoff  and  the  building  of 
a  road  into  the  anthracite  coal  fields  in  Routt 
county  will  be  forthcoming. 

Carmen  Layton,  together  with  a  number  of 
Denver,  Colo.,  and  Eastern  capitalists  have 
organized  and  offered  to  furnish  the  funds 
required  for  the  construction  of  a  railroad 
from  Grand  Junction,  Colo.,  to  the  Paradox 
Country,  providing  the  people  of  Grand  Junc- 
tion furnish  permanent  survey  from  that  city 
to  Bedrock.  The  cost  of  making  such  a  sur- 
vey is  estimated  at  $7,000. 

The  El  Paso  &  Southwestern  R.  R.  Com- 
pany which  'recently  contracted  for  the  con- 
struction of  a  new  line  from  Fairbank  to 
Tucson,  Ariz.,  let  the  contract  to  the  Colo- 
rado Iron  &  Fuel  Co.,  Pueblo,  Colo.,  for  fur- 
nishing steel  rails,  etc.,  for  the  project.  De- 
livery is  to  be  made  of  several  thousand  tons 
prior  to  December  31,  1911,  and  the  remainder 
early  next  year. 

We  are  advised  that  there  is  nothing  in  the 
report  that  the  Burlington  Road  is  going  to 
build  a  line  from  Greeley  to  Hudson  in  the 
immediate  future. 

The  Winlah  Ry.  Co.  has  constructed  14 
miles  of  new  line  which  is  to  be  opened  for 
service  about  Oct.  15.  The  company  does  not 
contemplate  further  construction  at  this  time. 

Connecticut. 

The  directors  of  the  Connecticut  Co.,  New 
Haven,  Conn.,  will  take  action  shortly  in  se- 
curing electric  railway  connections  between 
Thomaston  and  Torrington.  Two  plans  are 
under  consideration.  One  calls  for  the  exten- 
sion of  the  present  line  from  Thomaston  and 
the  other  calls  for  a  possible  electrification  of 
the  Naugatuck  R.  R.,  or  a  part  of  it. 

Florida. 

The  engineering  work  for  the  projected  line 
of  the  Atlantic  Okeechobee  &  Gulf  Ry.  is  to 
be  started  not  later  than  Oct.  9.  The  con- 
tract for  this  engineering  work  was  let  to  the 
W.  K.  Palmer  Co.,  717  Dwight  Bldg.,  Kansas 
City,  Mo.,  as  noted  in  our  last  issue.  The 
contract  calls  for  field  work,  office  work,  and 
commercial  and  industrial  reports  on  308  miles 
of  road,  230  miles  of  which  is  the  line  ex- 
tended from  Tampa  to  Fort  Lauderdale,  and 
the  remaining  mileage  covers  important 
branch  lines  into  territory  where  there  is 
very  heavy  tonnage,  and  within  close  distance 
to  the  City  of  Tampa.  As  soon  as  surveys 
and  estimates  are  finished,  contract  will  be 
given  to  a  well  known  contractor,  who  will 
handle  the  entire  construction.  T.  P.  Bell, 
Tampa,  Fla.,  is  Secretarv  of  the  Atlantic 
Okerchobee  &  Gulf  Ry. 

Georgia. 

The  Georgia  Railway  &  Power  Co.  of  At- 
lanta has  applied  for  articles  of  incorporation 
in  Georgia,  with  on  authorized  capital  stock 
of  $27,000,000,  consisting  of  $15,000,000  com- 
mon. $2,000,000  6  per  cent  cumulative  first 
preferred,  without  voting  power,  and  $10,000.- 
000  I  per  cent  non  cumulative  second  preferred 
stock.  The  new  company  will  build,  lease  or 
acquire  street  railways  and  power  plants  in 
the  Georgia  towns  in  De  Kalk  county,  includ- 
ing Atlanta.  The  incorporators  are  Charles 
M, iy.ee.  John  M.  McYVhinney,  George  A. 
Kingston  and  Robert  Matbison,  of  Toronto, 
Canada;  Jack  J.  Spalding.  Forrest  Adair,  Al- 
exander   C.     King.     P      Martin  Underwood. 


-J-  indicates  work  now  open  for  bids.    ril  indicates  a  contract  let  recently. 
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Hughes  Spalding  and  George  W.  Adair,  of 
Atlanta. 

Preliminary  surveys  are  under  way  for  the 
proposed  new  line  of  the  Gary  North  &  South 
R.  R.  through  Milledgeville,  Ga.  The  com- 
pany has  the  backing  of  the  Young  Men's 
Business  League  of  Milledgeville  and  it  is 
expected  that  the  project  will  be  successful. 
F.  B.  Dunn  is  Chief  Engineer  of  the  com- 
pany. 

The  East  Rome  Car  Line  Co.  has  received 
the  capital  for  the  construction  of  its  3%-mile 
line  through  East  Rome,  Ga.,  and  will  let 
construction  contract  in  about  30  days.  W.  L. 
Daniel,  Rome,  Ga.,  is  President. 

Idaho. 

The  Pacific  &  Idaho  Northern  Ry.  is  con- 
templating the  construction  of  a  20-mile  ex- 
tension in  the  Long  Valley.  The  company, 
however,  has  not  authorized  the  work. 

N.  E  Kane,  Hailey,  Idaho,  an  engineer  of 
the  Central  Idaho  R.  R.,  has  gone  to  Rich- 
field to  take  up  the  engineering  work  on  the 
Idaho  Northern  R.  R.  in  the  construction 
of  the  line  through  Payette  Valley. 
Illinois. 

The  local  transportation  committee  of  the 
City  Council  of  Chicago  has  recommended 
that  the  35th  St.  line  of  the  Chicago  City  Rys. 
Co.  be  extended  west  to  Kedzie  Ave.  The  line 
at  present  extends'to  California  Ave.  It  will 
run  south  one  block  and  west  to  Kedzie  Ave. 
on  36th  St.,  according  to  the  recommendation. 

Indiana. 

^•Bids  will  be  received  by  the  Brindley  Co. 
Contracting  Engineers,  17  Battery  PL,  New 
York  City,  until  Oct.  15  for  the  following 
work  for  the  Vincennes,  Washington  &  East- 
ern Traction  Co.  interurban  trolley  road  in 
Southern  Indiana :  Length,  36  miles,  requir- 
ing about  250,000  cu.  yds.  of  excavation  (no 
rock  or  hardpan)  ;  laying  6  in.  x  8  in.  x  8  ft. 
ties,  2-ft.  centers  and  60-lb.  rail;  gravel  bal- 
lasting from  6  ins.  below  tie  (gravel  obtained 
locally)  ;  about  400  tons  of  structural  steel 
for  bridge ;  concrete  piers  and  abutments  for 
above  bridges;  furnishing  100,000  ties,  6  in.  x 
8  in.  x  8  ft. ;  furnishing  2,000  poles  7  in.  x  13 
in.  x  35  ft.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

The  Fort  Wayne  &  Toledo  Electric  Ry.  Co., 
R.  T.  Bastress,  General  Manager,  Harlan,  Ind., 
is  reported  to  have  started  grading  work  for 
its  extension  from  Fort  Wayne  to  Maysville. 
It  is  expected  to  have  gasoline  motor  cars  in 
operation  over  this  division  by  April  1. 

Washington  and  Jefferson  Townships,  Pike 
County,  have  voted  subsidies  to  the  Vincennes 
&  South  Eastern  Traction  Co.,  Vincennes,  for 
its  proposed  line. 

Surveys  will  be  started  shortly,  it  is  said,  for 
•the  proposed  interurban  line  from  Danville  to 
'Crawfordsville.  M.  C.  Palmer,  Philadelphia, 
Pa.,  is  the  engineer. 

The  Indianapolis,  Chicago  &  Meridian  Ry. 
■Co.  of  Gary  has  applied  for  franchise  rights 
through  the  city.  The  company  proposes  to 
"build  an  interurban  line  from  Indianapolis. 

The  Indianapolis  &  Delphi  Traction  Co. 
has  applied  to  the  Marion  County  commission- 
ers for  a  franchise  to  operate  its  proposed 
road  in  Marion  County.  The  traction  com- 
pany was  incorporated  early  this  year  and  is 
backed  by  northern  Indiana  capitalists.  Milton 
C.  Beals  is  Vice-president  of  the  company  and 
Morris  E.  Cox  is  Secretary.  Henry  L.  Smith 
is  the  Indianapolis  representative. 

The  Erie  R.  R.  has  purchased  about  400 
acres  at  Crown  Point,  Ind.,  for  terminal  yard 
purposes.  It  is  believed  that  the  yards  at 
Hammond,  Ind.,  may  be  abandoned,  and 
Crown  Point  is  likely  to  become  an  important 
railroad  center.  The  new  yards  will  have  a 
capacity  of  20,000  cars.  An  expenditure  of 
about  $1,000,000  is  involved. 

Articles  of  incorporation  have  been  filed  at 
Indianapolis,  Ind.,  with  the  Secretary  of  State 
by  the  Utica  Stone,  Lime  &  Supply  Co.,  Utica, 
Ind.,  which  proposes  the  manufacture  of  lime 
and  cement.  The  capital  stock  of  the  com- 
pany is  $10,000  and  the  incorporators  are  L. 
H.  Meyer  and  John  Keehner,  New  Albany, 


and  Charles  W.  Kelly  of  Jeffersonville,  Ind. 
It  has  been  announced  that  immediate  steps 
will  be  taken  by  the  company  to  secure  the 
necessary  right  of  way  for  constructing 
a  freight  line  from  Utica  to  Watson,  a 
distance  of  four  miles,  to  a  connection  with 
the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
R.  R. 

Surveyors  under  the  employ  of  the  Lake 
Shore  &  Michigan  Southern  R.  R.  are  said 
to  be  working  on  a  sidetrack  to  the  city  water 
works  and  electric  light  plant  at  Kendallville, 
Ind. 

Iowa. 

The  Federal  Court  at  Des  Moines  has  grant- 
ed permission  to  the  receivers  of  the  Fort 
Dodge,  Des  Moines  &  Southern  R.  R.,  H.  U. 
Wallace,  General  Manager,  Boone,  la.,  to 
make  improvements  aggregating  $220,000. 

Promotion  work  is  under  way  for  the  pro- 
posed interurban  line  from  Fort  Madison  to 
Powellton  and  Nauvoo,  111.  H.  S.  Payne,  Fort 
Madison,  la.,  is  the  promoter. 

The  Creston,  Winterset  &  Des  Moines  Inter- 
urban Ry.  Co.,  of  Creston,  la.,  recently  incor- 
porated with  a  capital  stock  of  $500,000,  pro- 
poses to  build  a  line  to  Des  Moines  through 
Macksburg  and  Winterset.  The  officers  of  the 
corporation  are :  R.  Brown,  Creston,  presi- 
dent ;  Clarence  E.  Wilson  of  Macksburg,  first 
vice-president;  M.  E.  Harris  of  Winterset,  sec- 
ond vice-president;  A.  S.  Lynn  of  Orient,  sec- 
retary, and  W.  W.  Walker,  Macksburg,  treas- 
urer. 

Residents  along  the  proposed  line  of  the 
Iowa  Northern  R.  R.  which  projects  a  north 
and  south  road  through  Luxemburg  have  sub- 
scribed several  thousand  dollars.  S.  G.  Durant, 
who  is  promoting  the  project,  has  deposited 
$10,000  as  a  cash  guarantee  to  the  people  and 
states  that  he  depends  upon  the  citizens  of 
Luxemburg,  la.,  to  raise  $35,000.  The  propo- 
sition will  be  laid  before  the  citizens  of 
Farley,  la.,  shortly. 

Kansas. 

The  Union  Traction  Co.,  Coffeyville,  Kan., 
has  announced  its  intention  of  building  a  loop 
line  at  Coffeyville  to  connect  all  the  factories 
in  the  city  with  the  present  car  line. 

The  line  of  the  Midland  Valley  Railroad 
Co.  was  completed  into  Wichita,  Kan ,  Sept. 
13.  The  extension  is  from  Arkansas  City, 
Kan.,  and  will  give  a  through  line  to  Fort 
Smith.  Trains  will  be  operating  over  the  ex- 
tension shortly. 

Kentucky. 

®The  Kentucky  &  Indiana  Terminal  R.  R. 
Co.  is  now  engaged  in  the  work  of  completing 
the  double  tracking  of  all  its  main  line,  to- 
gether with  building  a  new  gravity  classifica- 
tion yard,  increasing  its  freight  yard  capacity 
100  per  cent.  The  company  has  just  let  con- 
tract for  a  500  ton  concrete  coaling  station  of 
the  Holman  type  to  Robert  Shafer  &  Co.  of 
Chicago.  The  company  is  also  letting  con- 
tracts for  the  separation  of  grades  of  its  tracks 
at  several  street  crossings  in  Louisville.  The 
work  includes  the  erection  of  a  new  double 
track  bridge,  the  substructure  of  which  was 
completed  on  the  16th  instant,  the  superstruc- 
ture being  now  under  erection.  The  bridge  is 
estimated  to  cost  $2,000,000.  The  other  work 
enumerated,  together  with  purchase  of  the 
necessary  right  of  way,  is  estimated  to  cost 
about  $800,000.  All  of  the  work  is  being  done 
under  the  direct  supervision  of  W.  M. 
Mitchell,  manager  and  chief  engineer,  Louis- 
ville, Ky. 

The  Kentucky  Southwestern  Railway,  Light 
&  Power  Co.  of  Paducah,  Ky.,  mentioned  in 
our  Sept.  13  issue,  has  riled  its  articles  of  in- 
corporation. The  capital  stock  is  $1,750,000 
and  the  company  proposes  to  build  an  interur- 
ban line  from  Paducah  toward  Mayfield,  Union 
City,  Clinton  and  Hickman,  and  a  belt  line  to 
be  run  from  near  Milburn,  probably  to  Love- 
laceville,  thence  to  Blandville,  to  Wickliffe  and 
from  Wickliffe  back  to  Paducah.  The  incor- 
porators include  E.  F.  Wheaton  and  F.  M. 
Shine  of  Henderson,  Ky. 

A  company  of  business  men  of  Louisville 
and  Barbourville,  Ky.,  recently  leased  10,000 


acres  of  coal  lands  in  Clover  Creek  district, 
Harlan  County,  Ky.,  from  T.  J,  Asher  and 
immediate  steps  will  be  taken  toward  the 
construction  of  a  5  mile  railroad  into  the 
territory.  L.  W.  Farmer,  Barbourville,  Ky., 
is  interested. 

Maryland. 

The  Western  Maryland  Ry.,  H.  R.  Pratt, 
Chief  Engineer,  Baltimore,  Md.,  is  to  make  a 
number  of  improvements  at  Hagerstown,  Md. 
A  new  roundhouse  and  a  new  passenger  sta- 
tion will  be  erected,  new  coal  chutes  construct- 
ed, new  tracks  laid  and  new  ash  pits  provided 
for.  The  improvements,  outside  of  the  new 
station,  will  approximate  $250,000. 

The  Frederick  R.  R.  Co.  has  practically 
completed  its  improvement  work  at  Frederick, 
which  was  begun  a  year  or  so  ago.  Between 
seven  and  eight  miles  of  track  have  been  laid, 
and  with  terminal  facilities,  including  a  new 
carbarn  and  a  new  passenger  depot,  the  latter 
nearing  completion,  nearly  $250,000  has  been 
spent  for  improvement.  The  entire  system,  in- 
cluding the  Thurmont  division,  has  been  elec- 
trified. It  is  understood  that  the  next  move 
will  be  to  extend  the  line  from  Jefferson  to 
Rrunswick,  a  distance  of  about  seven  miles, 
intersecting  the  main  line  of  the  Baltimore  & 
Ohio  R.  R.  The  extension  of  the  Thurmont 
division  to  Emmitsburg  and  thence  to  Gettys- 
burg is  also  being  talked  of, 

The  Washington  &  Rockville  Ry.  Co.  has 
applied  to  the  State  Public  Service  Commis- 
sion for  approval  of  a  mortgage  deed  of  trust 
to  secure  an  issue  of  $100,000  in  bonds  and 
an  increase  in  its  capital  stock  from  $50,000 
to  $300,000.  The  stock  and  bonds,  to  be  is- 
sued under  the  arrangement  as  proposed  by 
the  Washington  &  Rockville  Ry.  Co.,  are  to 
be  delivered  to  the  Washington  Railway  & 
Electric  Co.  in  order  to  retire  outstanding 
bonds  of  $45,000  and  other  obligations  approxi- 
mating $350,000. 

The'  next  move  of  the  promoters  of  the 
Hagerstown  &  Clearspring  Ry.  Co.,  accord- 
ing to  advices  from  Hagerstown,  Md.,  will  be 
for  the  construction  of  a  line  from  that  city 
to  Waynesboro.  The  Board  of  County  Com- 
missioners has  granted  to  Major  L.  N.  Downs 
and  Hugh  L.  Kirby,  two  of  the  officials  and 
promoters  of  the  Clearspring  line,  a  right  of 
way  for  a  trolley  over  the  Maugansville  road 
from  Salem  avenue,  this  city,  to  the  Pennsyl- 
vania line.  This  road  will  have  its  terminus, 
according  to  present  plans,  at  Mercersburg, 
Pa.,  and  will  run  through  Maugansville  and 
Greencastle.  All  the  plans  are  prepared  for 
the  Clearspring  line  and  final  arrangements 
have  been  made  with  the  Burton  Construction 
Co.  of  Richmond,  Va.,  to  start  work  on  the 
road. 

Michigan. 

Grading  work  is  under  way  for  the  exten- 
sion of  the  Detroit.  Bay  City  &  Western  Ry., 
Win.  N.  Boyd,  Chief  Engineer,  Bay  City, 
Mich.,  from  Caro  to  Wilmot,  where  a  connec- 
tion will  be  made  with  the  Pontiac,  Oxford  & 
Northern  Ry. 

Mississippi. 

®The  Meridian  &  Deep  Water  Ry.  Co.,  W. 
C.  Stowell,  Chief  Engineer,  Meridian.  Miss., 
as  noted  in  our  last  issue,  has  awarded  the 
contract  for  the  construction  and  equipment 
of  the  entire  line  from  Meridian  to  Myrtle- 
wood,  Ala.,  to  the  Knickerbocker  Construction 
Co.,  of  New  York  City.  The  contractors  also 
have  an  office  in  the  Medinah  Temple,  Chi- 
cago, 111. 

A  proposition  has  been  made  to  the  citizens 
of  Yazoo  City  for  building  an  interurban  line 
between  that  place  and  Canton.  It  is  proposed 
to  charter  a  company  with  a  capital  stock  of 
$500,000.  H.  H.  Brickell,  Yazoo  City,  Miss., 
is  Secretary  of  the  committee. 

The  Gulf  States  Investment  Co.  has  secured 
the  capital  for  the  construction  of  a  4-mile 
street  railway  at  Laurel,  Miss.,  and  will  let 
construction  contracts  within  a  year.  Surveys 
have  not  been  made  as  yet  nor  has  the  engi- 
neer been  selected.  S.  W.  Jones,  Laurel,  Miss., 
is  interested. 

The  fact  that  the  J.  J.  White  Lumber  Co. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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has  purchased  more  than  $1,000,000  worth  of 
timber  lands  in  Marion  and  adjoining  coun- 
ties. Miss.,,  seems  to  indicate  that  the  Liberty- 
White  R.  R.  will  be  extended  to  these  new 
possessions  within  a  short  time.  J.  J.  White. 
Jr.,  McComb,  Miss.,  is  Secretary  of  the  road. 

Kansas  City,  Mo.,  and  Vicinity. 

(Regular  Correspondence.) 

®Ten  contracts  for  stone  and  concrete 
bridges  were  let  by  the  county  court  Sept.  18. 
The  contracts  aggregate  $37,000  and  work  on 
the  new  structures  will  start  at  once.  The 
contract  for  the  three  largest  was  let  to  the 
Illinois  Bridge  Company.  Two  of  the  bridges 
will  be  built  by  the  Midland  Bridge  Company 
and  two  by  the  Forrester  Stone  Company. 
The  others  are  for  smaller  culverts  and  were 
let  to  stonemasons  in  Kansas  City  and  Inde- 
pendence. The  bridges  are  for  roads  near 
Lone  Jack. 

®The  C.  H.  Sharp  Contracting  Co.  secured 
a  very  important  contract  on  the  Chicago, 
Rock  Island  &  Pacific  R.  R.  in  Arkansas. 
The  line  runs  from  Malvern  to  Camden,  a 
distance  of  fifty-five  miles.  There  are  be- 
tween one  and  two  million  yards  of  material 
involved  in  this  and  it  is  mostly  if  not  all 
adapted  to  team  outfits.  The  work  will  prob- 
ably be  sub-let.  Offices  of  the  Sharp  Con- 
tracting Company  are  in  the  Sharp  Building, 
Kansas  City,  Mo.  Further  details  as  to  this 
work  were  given  in  the  September  6th  issue 
under  Arkansas  notes. 

Randall  &  Hood  formerly  doing  county 
work  near  Lexington,  Mo.,  are  figuring  on 
some  of  the  electric  line  work  out  of  Kansas 
City.  It  is  quite  likely  their  outfit  will  be 
located  on  a  nice  piece  of  grader  work  in  the 
near  future. 

Mr.  T.  L.  Smith  of  Kansas  City,  Mo.,  has 
moved  his  grading  outfit  to  Liberty,  Mo.,  and 
is  starting  grading  on  the  Excelsior  Springs 
electric  line. 

Mr.  L  I.  Viall  of  the  Wood.  Bancroft  & 
Doty  Co.  has  11  miles  of  the  team  work  on 
the  St.  Joe  electric  line  to  do.  This  is  mostly 
a  good  grader  proposition  although  some 
wheeler  work  may  develop  as  the  work  opens. 

L.  J.  Smith  is  assembling  a  large  outfit  for 
his  Santa  Fe  work  in  the  west.  Mr.  Smith 
has  just  purchased  some  10-yard  Western  cars 
with  which  to  do  the  work. 

Mr.  C.  H.  Sharp  has  decided  to  make  his 
future  home  in  Los  Angeles,  Cal.  In  fact 
he  is  even  now  moving  to  that  city.  While 
the  many  friends  of  Mr.  Sharp  around  the 
city  regret  exceedingly  to  hear  of  his  deter- 
mination to  move,  they  are  all  very  glad  to 
know  that  the  office  of  the  Sharp  Contracting 
Co.  will  remain  just  where  they  are — in  the 
Sharp  Building,  Kansas  City,  Mo.  Mr. 
Sharp's  life  here  has  been  typical  of  the  city 
itself,  progressive  and  growing.  He  has  been 
a  man  of  large  affairs  and  liberal  in  the  ex- 
treme to  Kansas  City.  The  beautiful  Sharp 
Building  located  on  one  of  the  most  promi- 
nent corners  was  built  by  Mr.  Sharp  only  a 
few  years  ago  and  it  is  a  real  monument  to  its 
builder.  We  can  ill  afford  to  lose  such  men 
but  whatever  we  lose  will  be  the  gain  to  Los 
Angeles.  A  host  of  friends  wish  Mr.  Sharp 
and  family  a  long  happy  life  in  their  new 
home. 

Outfits  are  now  moving  on  both  the  Kan- 
sas City-St.  Joe  and  the  Excelsior  Springs 
Electric  lines.  The  fall  months  as  a  rule  in 
the  vicinity  are  ideal  for  grader  and  unless 
the  weather  is  out  of  the  ordinary  splendid 
progress  will  be  shown  between  now  and 
Jan.  1st. 

Prank  Burke  has  moved  an  outfit  on  the  St. 
Joe  line  and  has  started  moving  earth.  He 
has  a  nice  contract  and  has  a  nice  large  outfit 
covering  it. 

Montana. 

Officials  of  the  Great  Northern  Ry.  have 

made  recommendations  for  relaying  with  90 
Hi.  steel  the  line  between  Silver  and  Helena, 
Mont  ,  a  distance  of  Hi  miles,  and  fur  bal- 
lasting, and  relaying  with  !>0-lb.  steel  between 

Kintyrc  and  Dodion,  Mont.,  a  distance  of  I"!' 
miles     J.  R.  W.   Davis,  St.   Paul,  Minn.,  is 

Engineer  Maintenance  of  Way. 


New  Jersey. 

The  Mountain  Ry.  Co.,  Herman  M.  Free- 
man, President,  West  Orange,  N.  J.,  now  op- 
erating two  miles  of  electric  line,  has  applied  to 
the  Common  Council  of  Orange,  N.  J.,  for  a 
franchise  to  extend  its  trolley  line  from  its 
present  terminus  at  West  Christopher  St.  to 
the  Lackawanna  R.  R.  At  present  the  line 
runs  from  the  South  Orange  and  Maplewood 
Railway  through  St.  Cloud  to  South  Mountain 
Park,  and  the  extension  is  desired,  so  that  the 
line  will  carry  passengers  nearer  the  Highland 
Ave.  Station  of  the  Lackawanna  R.  R.  and  the 
Orange  &  Passaic  Valley  trolley. 

The  Common  Council  of  Summit,  N.  J., 
has  granted  the  Morris  County  Traction  Co., 
Morristown,  N.  J.,  the  franchise  mentioned  in 
our  last  issue,  for  the  extension  of  the  double 
track  trolley  road  from  the  present  terminus 
to  the  line  dividing  the  city  and  Chatham. 
This  extension  is  one  link  in  the  gap  between 
the  two  sections  of  the  company's  system  be- 
tween Summit  and  Morristown.  The  traction 
companv  has  accepted  informally  the  terms  of 
(he  ordinance  and,  it  is  understood,  official  ac- 
ceptance will  be  made  within  30  days.  Work, 
it  is  said,  will  be  started  at  an  early  date. 

New  Mexico. 

ft  is  reported  that  the  Phelps-Dodge  syndi- 
cate, which  controls  the  El  Paso  &  Southwest- 
ern system,  will  build  a  railroad  into  the 
Kingston  mining  district  of  Sierra  County. 

New  York. 

Plans  will  probably  be  submitted  to  the  City 
of  Kingston.  N.  Y.,  in  about  three  weeks  for 
the  elimination  of  grade  crossings  in  that  city. 
'I  he  engineering  departments  of  the  Ontario 
&  Western,  the  Ulster  &  Delaware,  and  the 
West  Shore  Rys.  are  now  working  on  such 
plans.  No  agreement  has  as  yet  been  reached 
between  the  city  and  the  railroads.  John  F. 
Hallinan,  Kingston,  N.  Y..  is  City  Engineer. 

Hearing  was  held  on  Sept.  25  by  the  New 
York  Public  Service  commission  on  the  ap- 
plication of  the  Tnterborough  Rapid  Transit 
Co.  to  issue  $11,400,000  bonds.  It  is  proposed 
to  use  $10,000,000  bonds  to  liquidate  the  float- 
ing debt  contracted  largely  during  the  period 
of  subway  construction.  The  $1,400,000  re- 
maining is  to  be  used  for  various  purposes,  in- 
cluding installation  of  side  doors  in  cars  in 
the  local  subway  service  and  purchase  of  addi- 
tional machinery. 

The  Buffalo,  Rochester  &  Eastern  R.  R.  Co. 
is  understood  to  be  planning  to  carry  its  at- 
tempt to  secure  the  right  to  build  a  double- 
track  railroad  from  Buffalo  to  Troy  to  the 
courts.  The  public  service  commission,  after 
many  hearings,  has  denied  twice  the  company's 
application  for  authority  to  construct  the  pro- 
posed road.  The  company  has  asked  the  com- 
mission to  certify  the  papers  in  the  case  pre- 
paratory to  taking  the  matter  to  the  supreme 
court.  A.  D.  Robinson,  Wcstfield,  Mass..  is 
Secretary  of  the  company. 

The  New  York  Central  &  Hudson  River  R. 
R.,  J.  W.  Pfau.  engineer  of  construction,  New 
York  city,  is  about  ready  to  begin  work  on  the 
elimination  of  the  grade  crossing  at  North 
Pearl  and  Van  Woert  Sts.,  Albany.  The  rail- 
road already  has  prepared  the  plans  for  the 
elimination  of  the  crossing,  which  provide  for 
the  depressing  of  the  street  under  the  tracks, 
and  they  have  been  approved  by  the  city.  As 
soon  as  they  are  approved  by  the  State  Public 
Service  Commission  the  work  will  be  started. 
The  railroad  will  let  the  contracts  and  the 
work  will  be  carried  on  under  the  direction  of 
the  railroad  engineers. 

North  Dakota. 

The  Great  Northern  Ry.  has  had  surveys 
made  fur  double  tracking  its  main  line  be- 
tween Minol,  N.  Dak.,  and  the  connection  with 
the  h'argo  Surrey  line  J  K  I'Moyd,  Minol.  N. 
Dak.,  is  Division  Engineer  in  charge  of  con 
s|  ruction. 

Ohio. 

it  is  reported  that  English  financial  interests 

an-  considering  refinancing  the  Cleveland  & 
Southwestern  Traction  Co.,  Cleveland. 
Ground  for  this  report  is  found  in  the  fact 


that  the  English  engineers  recently  made  an 
inspection  trip  over  the  lines. 

Commissioners  of  Seneca  County  have  grant- 
ed a  franchise  to  Albert  H.  Close,  Toledo,  O., 
and  A.  H.  Jackson,  of  Fremont,  O.,  for  a  new 
electric  line  that  will  connect  Fremont  and 
Tiffin.  The  franchise  provides  that  the  work 
on  the  line  shall  begin  not  later  than  July 
1,  1912.  Applications  for  franchises  have  been 
made  to  the  City  Councils  of  Tiffin  and  of 
Fremont.  Application  also  will  be  made  of 
the  Commissioners  of  Sandusky  County.  The 
road,  if  built,  will  form  a  cross-country  con- 
nection between  the  Lake  Shore  Electric  Rail- 
road at  Fremont  and  the  Toledo  Bowling 
Green  and  Southern  and  the  Ohio  Electric 
Rys. 

The  Mahoning  &  Shenango  Ry.  &  Light  Co., 
Youngstown,  O.,  is  reported  to  be  planning  to 
construct  a  spur  between  Middlesex  and  New 
Castle  which  will  give  the  company  a  direct 
route  into  Sharon,  Pa. 

Oklahoma. 

The  Union  Traction  Co.  of  Tulsa  has  asked 
a  franchise  to  enter  the  City  of  Sapulpa,  and 
proposes  to  connect  the  two  cities  by  an  in- 
terurban  line. 

Preliminary  surveys  have  been  completed  for 
the  projected  intern rban  line  of  the  Rapid 
Transit  Interurban  Ry.  Co.  and  right  of  way 
is  now  being  secured.  It  is  stated  that  con- 
struction work  on  the  line*  to  Sulphur  will  be 
started  as  soon  as  the  right  of  way  work  is 
completed.  J.  W.  Saxon,  Tecumseh,  Okla.,  is 
one  of  the  promoters. 

The  Oklahoma  Northwestern  Ry.  Co.  has 
just  started  surveys  for  its  projected  150-mile 
line,  the  route  of  which  is  northwesterly  from 
Oklahoma  City  to  Woodward,  via  North  Ca- 
nadian River.  The  capital  for  construction 
has  been  secured,  but  it  will  probably  be  sev- 
eral months  before  construction  contracts  are 
let.  W.  H.  Wood,  Watonga,  Okla.,  is  Chief 
Engineer  and  Edward  A.  Wagener,  American 
Express  Bldg.,  Oklahoma  City,  is  President. 

It  is  rumored  in  Tulsa,  Okla..  that  the  St. 
Louis  &  San  Francisco  R.  R.  (Frisco)  intends 
to  shorten  its  Red  River  division  by  a  cutoff 
from  Dawson  to  Mounds,  which  will  cut  out 
a  chain  of  hills.  A  large  force  of  workmen 
are  now  ballasting  and  laying  heavier  steel 
on  the  Mounds  coal  line,  part  of  the  route 
of  the  proposed  cutoff,  which  will  be  about 
sixteen  miles  long.  This  line  may  also  be 
used  for  transporting  heavy  freight  trains 
on  the  new  transcontinental  line  formed  by 
combination  of  the  Frisco  and  the  Santa  Fe  to 
the  Frisco's  Avard  division,  which  starts  from 
West  Tulsa.  The  Arkansas  River  will  be 
crossed  on  the  bridge  of  the  Midland  Valley, 
while  the  West  Tulsa  belt  line  will  be  used 
for  a  connection  with  the  Avard  line.  The 
transcontinental  service  will  be  in  effect  No- 
vember 1,  and  Tulsa  is  to  be  one  of  the 
chief  division  points. 

Good  progress  is  being  made  by  E.  G.  Flan- 
agan and  Peter  Loggie,  Marshtield,  Ore.,  in 
securing  the  right  of  way  through  the  upper 
Coquille  Valley  for  the  construction  of  the 
proposed  Coos  Bay  and  Boise  line. 

Pennsylvania. 

A  company  is  being  organized  at  Chambers- 
burg  for  the  purpose  of  taking  over  old  rights 
of  way  and  building  a  trolley  line  from  Red 
Bridge  park  to  Shippensburg  and  thence  to 
Newville.  11.  B.  McNulty.  Chambersburg,  Pa., 
is  interested. 

Ii  is  reported  that  the  Delaware,  Lacka- 
wanna &  Western  R,  R.,  now  that  the  New 
Jersey  cut  off  work  is  practically  completed, 
will  shortly  turn  its  attention  to  the  eliminat- 
ing of  grades  and  curves  between  Scranton 
and  Nicholson.  Surveys  have  been  made  and 
the  proposed  work  will  cost  $12,000,000.  Ac- 
cording to  the  survey,  it  is  planned  to  com- 
mence the  improvement  at  North  Clark's 
Summit,  crossing  to  the  opposite  side  of  the 
valley  to  that  now  occupied.  The  line  would 
run  direct  and  would  not  pass  through  the 
towns  of  Glcnbtirn,  l.a  Plume,  Dalton,  or  Fac 
toryville  anil  would  strike  Nichols, >n  at  a  point 
south  of  the  present  entrance  This  route 
WOUld  eliminate  the  curve  around   the  Glen- 
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iirn  pond  and  the  long  sweeping  half  circle 
jetween  La  Plume  and  Nicholson.  A  new 
tunnel  through  the  Nicholson  mountain  is  also 
contemplated. 

The  Snyder  Avenue  Street  Ry.  Co.  has  been, 
chartered.  As  noted  in  a  previous  issue  this 
company  has  been  organized  by  the  Philadel- 
phia Rapid  Transit  Co.  to  construct  an  ex- 
tension of  its  system  on  Snyder  Ave.  in  Phila- 
delphia. The  total  double-track  length  of  the 
extension  is  7.(36  miles  and  the  estimated  cost 
is  $135,000. 

Patrick  Durkin,  Northumberland,  Pa.,  has 
placed  two  steam  shovels  at  work  at  Jersey 
Shore  on  the  grading  for  the  laying  of  a  third 
track  on  the  New  York  Central  from  Jersey 
Shore  to  Newberry  Junction. 

Tennessee. 

The  West  Tennessee  Traction  Co.  of  Mem- 
phis has  applied  for  a  charter  and  a  meeting 
of  the  stockholders  has  been  held  for  the  pur- 
pose of  reorganizing  the  company,  and  get- 
ting to  work  immediately  on  the  proposition 
of  building  the  interurban  from  Memphis  to 
Jackson  and  thence  to  Nashville.  Survey  was 
made  some  time  ago,  then  the  work  was  prac- 
tically abandoned,  but  after  this  reorganization 
it  is  said  that  work  on  the  construction  will 
be  begun  at  once,  and  the  grading  will  prob- 
ably commence  about  Nov.  1. 

Texas. 

®The  Stone  &  Webster  Engineering  Corpo- 
ration has  awarded  the  contract  for  the  grad- 
ing of  the  interurban  line  between  Fort 
Worth  and  Cleburne  to  the  Texas  Building 
Co.,  Inc.,  of  Fort  Worth,  of  which  James  Tay- 
lor is  president.  The  work  must  begin  within 
ten  days  from  the  signing  of  the  contract  and 
is  to  be  completed  within  90  days  from  the 
time  of  beginning.  The  contract  is  reported  to 
involve  about  $50,000  or  $60,000  worth  of  work. 

®The  Stone  &  Webster  Engineering  Corpo- 
ration has  awarded  the  contract  for  the  grad- 
ing of  the  Dallas-Waxahachie  interurban  to 
Denison  &  Ramsey  of  Lubbock.  Work  will 
begin  in  ten  days,  and  the  grade  will  be  com- 
pleted Jan.  1, 

It  is  reported  that  a  syndicate  headed  by 
Alexander  Brown  &  Sons,  bankers.  Baltimore, 
Md.,  has  agreed  to  finance  the  construction  of 
the  terminal  railroad  from  the  City  of  Aransas 
Pass  to  the  port  and  the  building  of  docks 
and  warehouses  along  the  water  front  at  the 
port.  E.  O.  Burton,  San  Antonio,  is  reported 
to  be  interested. 

The  Greenville  Ry.  &  Light  Co.,  A.  B.  Cor- 
yell, General  Manager,  Greenville,  Tex.  has 
been  granted  a  franchise  for  the  extension  of 
the  Greenville  street  railway  system  from  For- 
est Park,  in  Greenville,  to  Peniel. 

According  to  information  from  San  An- 
gelo,  Texas,  the  Kansas  City,  Mexico  &  Orient 
Ry.  (Orient  Ry.)  has  decided  upon  the  con- 
struction of  a  line  from  Fort  Stockton  to 
Pecos  City,  Texas,  and  engineers  will  be 
placed  in  the  field  shortly.  The  distance  be- 
tween the  two  places  is  about  65  miles.  Orient 
construction  crews  have  reached  a  point  80 
miles  southwest  of  San  Angelo.  Fort  Stock- 
ton is  expected  to  be  reached  by  Christmas, 
and  Alpine  60  days  later.  W.  W.  Colpitts, 
Kansas  City,  Mo.,  is  chief  engineer. 

Engineering  Corps  of  the  Beaumont  & 
Great  Northern  R.  R.  is  now  at  work  east  of 
the  town  of  Livingston,  Texas,  running  several 
lines  in  order  to  see  how  they  can  get  the 
road  out  with  the  least  possible  grade.  Tt  is 
rumored  that  the  line  will  be  built  on  to  Beau- 
mont within  a  year.  C.  J.  Rogan,  Onalaska, 
Texas,  is  General  Superintendent  of  the  com- 
pany. 

Utah. 

The  maps  showing  the  surveys  for  the  Utah 
&  Grande  Canyon  R.  R.,  which  will  run  from 
Lund  on  the  Salt  Lake  Route  to  St.  George, 
Washington  County,  and  to  the  Grand  Canyon 
of  the  Colorado,  are  reported  to  have  been 
approved  by  the  head  officers  of  the  company 
in  New  York  City.  H.  L.  Weber,  Los  An- 
geles, Cal.,  is  chief  engineer. 

The  new  line  of  Bingham  &  Garfield  R.  R., 


according  to  information  recently  received 
from  Bingham,  Utah,  will  soon  be  completed 
and  open  for  operation,  between  the  mines 
of  the  Utah  Copper  Company  and  the  mills 
at  Garfield. 

Washington. 

The  City  Council  of  Centralia  has  passed 
the  ordinance  granting  certain  streets  vaca- 
tions desired  by  the  Northern  Pacific  and  O.- 
W.  R.  &  N.  in  connection  with  the  $750,000 
improvements  planned  for  Centralia.  With 
the  passage  of  the  ordinance  the  railroads  will 
be  able  to  begin  work  immediately.  The  or- 
dinance allows  90  days  for  the  beginning  of 
the  depot  and  roundhouse  and  one  year  for 
completion. 

Officials  of  the  Northern  Pacific  Ry.  have 
notified  the  officials  of  Seattle  that  the  engi- 
neering department  of  that  railroad  had  been 
directed  to  start  construction  on  the  belt  line 
around  Lake  Union  as  soon  as  possible. 

The  State  Highway  Board  recently  held  a 
meeting  at  Olympia,  Wash.,  for  the  purpose 
of  considering  the  construction  of  a  road 
along  the  west  bank  of  the  Columbia  River 
from  Wenatchee  to  Patero  in  order  that  the 
present  road  can  be  sold  to  the  Great  North- 
ern R.  R.  for  its  new  tracks. 

A  list  of  the  officers  and  trustees  of  the 
Bellingham,  Mount  Baker  &  Spokane  Ry.  Co. 
has  been  filed  at  the  office  of  the  County 
Auditor,  Bellingham,  Wash.  The  full  list  of 
officers,  given  on  the  county  auditor's  records, 
are  as  follows  :  Joseph  Morrison,  president ; 
James  E.  Morrison,  first  vice  president ;  W.  L. 
Hart,  second  vice  president;  Joseph  Morri- 
son, treasurer  ;  James  E.  Morrison,  secretary  ; 
Frank  Peace,  assistant  secretary ;  Joseph  and 
James  E.  Morrison,  A.  G.  Mead,  M.  P.  Hurd, 
J.  W.  Welch,  Frank  Peace,  W.  L.  Hart.  C.  E. 
Wingate  and  A.  K.  McLean,  trustees. 

The  Olympia  Terminal  Ry.  Co.,  with  a 
capital  stock  of  $10,000,  has  been  incorporated 
to  build  a  belt  line  railway  along  the  Olympia. 
Wash.,  water  front.  The  incorporators  are 
as  follows :  Frank  M.  Kenney,  secretary  of 
the  Olympia  Brewing  Co. :  O.  C.  Hanson, 
manager  of  the  Olympia  Oyster  Co. ;  R.  R. 
Streets  of  the  Olympia  Oyster  Co. ;  George  A. 
Mottman  of  the  Mottman  Mercantile  Co. ; 
Millard  Lemon,  an  Olympia  capitalist;  J.  J. 
Brenner  of  the  Capital  City  Oyster  Co.,  and 
P.  H.  Carlyon,  a  member  of  the  last  legis- 
lature. 

Wisconsin. 

®P.  J.  Finnerty,  Oconomowoc,  Wis.,  has 
been  awarded  the  contract  for  grading  the  IVz- 
mile  extension  of  the  Milwaukee  Western 
Electric  Ry.  from  Hustisford  to  Juneau. 

The  Fairchild  &  Northeastern  Ry.,  as  pre- 
viously noted  in  these  columns,  is  planning 
to  build  an  extension  from  Fairchild  to  near 
Caryville  on  the  Milwaukee  &  St.  Paul  Ry., 
south  of  Eau  Claire.  The  maps  are  all  made, 
and  the  company  has  its  license  from  the  Wis- 
consin State  Commission  permitting  it  to  build. 
The  company,  however,  is  not  quite  ready  to 
commence  work  yet,  there  being  a  few  pre- 
liminaries to  complete,  before  doing  so.  N.  C. 
Foster,  Fairchild,  Wis.,  is  President. 

The  latest  rumor  in  regard  to  construction 
work  contemplated  by  the  Chicago  &  North- 
western is  to  the  effect  that  the  company  has 
under  consideration  the  extension  of  its  line 
from  Antigo.  Wis.,  to  Merrill,  a  distance  of 
only  a  few  miles.  S.  S.  Long,  Antigo,  Wis.,  is 
Division  Engineer. 

Canada. 

•$*In  our  issue  of  Aug.  30  we  stated  that 
bids  would  be  received  until  Sept.  15  by  the 
City  of  Toronto  for  the  construction  of  double- 
track  underground  subways,  approximately 
three  miles  in  length.  This  was  an  error,  as 
it  should  have  been  stated  that  the  city  intend- 
ed to  commence  to  call  for  bids  on  or  about 
that  date.  We  are  now  advised  that  bids  for 
this  work  will  be  opened  on  Nov.  1.  C.  H. 
Rust  is  City  Engineer. 

®G.  T.  Martin  of  Smith's  Falls,  Ont., 
has  been  awarded  the  contract  for  the  con- 
struction of  all   the  stations,   freight  sheds. 


water  tanks  and  other  buildings  on  the  new 
Canadian  Pacific  Ry.  line  from  Orillia  to 
Peterboro'.  Over  a  100  miles  of  road  is  in- 
cluded in  the  stretch,  and  a  large  number  of 
buildings  are  involved  in  the  contract. 

Application  will  be  made  to  parliament  at  the 
next  session  for  an  act  incorporating  a  rail- 
way company  under  the  name  of  "The  Pacific 
Trans-Canada  &  Hudson  Bay  Ry.  Co.,"  with 
power  to  construct  and  operate  a  line  of  rail- 
way from  Edmonton,  thence  northerly  by  the 
most  feasible  route  to  Athabaska  Landing : 
thence  northwesterly,  northeast  of  Lesser, 
Slave  lake  to  Wabaskaw  or  Loon  river;  thence 
northerly  to  a  point  at  or  near  the  junction  of 
the  Loon  river  with  the  Peace  river,  or  at  a 
point  near  the  junction  of  the  Red  river  with 
the  Peace  river,  below  Fort  Vermilion  on  the 
Peace  river;  thence  northerly  to  Fort  Smith 
on  Slave  river;  from  a  noint  on  the  said  rail- 
way near  its  crossing  of  the  Wabaskaw  river 
or  the  Loon  river  easterly  to  Fort  McMurray 
on  the  Athabasca  river;  thence  easterly  along 
the  Clearwater  river  and  Churchill  river 
through  the  province  of  Saskatchewan  to  Fort 
Churchill  or  Port  Nelson  on  Hudson  Bay; 
from  a  point  on  the  said  railway  near  its 
crossing  of  the  Wabaskaw  or  Loon  river,  west- 
erly to  Peace  River  Crossing  on  the  Peace 
river;  thence  westerly  on  the  north  side  of 
the  river  through  Laurier  Pass  to  Prince  Ru- 
pert or  Portland  Canal  on  the  Pacific  coast 
in  British  Columbia. 

The  Midland  Railway  of  Manitoba  is  receiv- 
ing bids  for  constructing  a  2-stall  92-ft.  engine- 
house,  a  coaling  platform,  and  various  section 
buildings  at  Winnipeg.  Man.  S.  L.  Bartlett, 
St.  Paul,  Minn.,  is  Architect. 

A  townsite  is  being  surveyed  at  a  point  on 
the  International  Boundary  12  mile*  east  of 
Portal,  Saskatchewan.  This  townsite  is  lo- 
cated at  the  present  terminus  of  the  Grand 
Trunk  Pacific  Survey  on  the  Regina  to  Boun- 
dary branch. 

Mexico. 

In  his  annual  message  at  the  opening  of 
Congress  on  Sept.  16  the  president  of  the 
Mexican  republic  stated  that  the  new  railways 
under  federal  jurisdiction  completed  since  the 
month  of  April  last  have  aggregated  71  kilo- 
meters and  the  present  length  of  those  railways 
is  19,877  kilometers,  so  that  if  the  4,840  kilo- 
meters of  local  railways  be  added,  the  total  of 
24,717  kilometers  is  the  aggregate  length  of 
the  railway  system  of  the  republic.  The  rail- 
ways on  which  new  construction  was  com- 
pleted were  chiefly  those  of  Penjamo  to 
Zacapu,  Torres  to  Minas  Prietas  and  Merida 
to  Peto.  Three  new  railway  concessions  of 
unquestioned  importance  are  at  present  under 
consideration — viz.:  from  the  Balsas  station 
on  the  Mexcala  River  to  the  ports  of  Zihua- 
tanejo  and  Acapulco  in  the  state  of  Guerrero; 
from  Veracruz  to  Tampico  via  Tuxpam.  with 
a  branch  to  Beristain  station,  and  an  extension 
from  Tampico  to  the  northern  border ;  and, 
finally,  the  renewal  of  the  concession  for  a  line 
from  Santa  Lucrecia  to  Campeche,  which  will 
connect  the  Yucatan  railways  with  those  of 
the  rest  of  the  republic. 

Information  received  from  Mexico  City. 
Mex.,  states  that  all  work  on  railroads  aban- 
doned during  the  recent  revolution  has  been 
resumed  and  at  present  460  miles  of  new 
line  are  being  built,  including  the  following 
projects:  From  the  city  of  Durango  to  Llano 
Grande,  a  distance  of  60  miles.  At  present 
there  are  13  miles  of  track  laid  on  this  branch. 
This  will  open  up  one  of  the  richest  timber 
tracks  in  the  country.  From  Canitas,  in  the 
state  of  Zacatecas,  to  the  city  of  Durango  and 
a  branch  from  there  to  Sombrerete.  The  dis- 
tance of  this  branch  is  235  miles.  From  Pen- 
jamo, in  the  state  of  Guanajuato,  on  the 
Guadalajara  branch,  to  Ajuno.  in  the  state 
of  Michoacan,  on  the  Uruapan  branch.  The 
length  of  this  addition  will  be  85  miles  and 
will  greatly  improve  the  transportation  facili- 
ties in  that  section  of  the  country  and  at  the 
same  time,  unite  the  two  branches.  From 
Oaxaca  to  Tlacolula.  a  distance  of  25  miles. 
This  branch  will  open  up  a  lead  mine  country 
and  will  bring  the  ruins  of  Mitla  within  five 
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miles  of  the  end  of  the  track.  The  trip  to 
the  ruins  is  made  at  the  present  time  by  a 
stage  coach  which  covers  a  distance  of  20 
miles.  A  branch  is  now  being  built  from 
mile  post  twelve  and  a  half  to  Cosamaloapam, 


a  distance  of  15  miles.  This  is  on  the  Cerro 
Colorado  branch  of  the  Veracruz  and  Isthmus 
railroad,  this  branch  beginning  at  Brisbin 
station.  From  Rivas  on  the  main  line  of  the 
Veracruz  and  Isthmus  railroad,  a  branch  will 


be  run  to  San  Andres  Tuxtla,  a  distance  of 
40  miles.  This  addition  will  open  up  Mexico's 
richest  tobacco  producing  section,  and  will 
be  of  great  importance  to  the  growers.  The 
total  length  of  track  now  laid  is  85  miles. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

The  Commissioners'  Court  of  Morgan 
County,  Decatur,  Ala.,  has  appointed  a  com- 
mittee to  secure  a  50-ft.  right  of  way  across 
Morgan  County  for  the  state  highway. 

On  Sept.  16  the  citizens  of  Coffee  County, 
Elba,  Ala.,  voted  the  issuance  of  bonds  in  the 
sum  of  $100,000  for  the  purpose  of  building 
good  roads  throughout  the  county. 

A  movement  is  on  foot  to  call  bond  elec- 
tions in  Cullman,  Blount,  Lauderdale  and 
Chilton  Counties,  state  of  Alabama,  to  vote  on 
issuing  bonds  for  constructing  improved  high- 
ways. 

Arkansas. 

®E.  J.  Wetterstrom  of  Little  Rock,  Ark., 
has  been  awarded  the  contract  at  Hot  Springs, 
Ark.,  for  paving  Park  Ave.,  for  a  distance  of 
about  one  mile,  for  $29,214.  The  street  is  to  be 
paved  with  creosote  blocks,  and  the  work  will 
start  about  the  middle  of  next  month. 

California. 

•f«Bids  will  be  received  until  Oct.  2,  by 
Board  of  County  Supervisors,  Fresno,  Cal., 
for  the  construction  of  pavement  on  M.  St., 
from  Tulane  to  Ligueroa  St.  D.  M.  Barn- 
well is  Clerk  of  the  Board. 

®Clark  &  Henery  of  Los  Angeles,  Cal., 
have  been  awarded  the  contract  by  the  Coun- 
ty Supervisors,  Sacramento,  Cal.,  for  pav- 
ing Magnolia  Ave.,  from  the  Lower  Stock- 
ton road  to  the  Upper  Stockton  road,  for  ap- 
proximately $40,000. 

The  Board  of  Public  Works  of  Los  Angeles, 
Cal.,  has  decided  to  pave  a  strip  20  ft.  wide 
along  the  north  side  of  Sunset  Blvd.,  from 
Beaudry  St.  to  Marion  Ave.,  with  asphalt. 
The  City  Engineer,  Homer  Hamlin,  has  been 
instructed  to  prepare  plans  and  specifications 
for  the  work  at  once. 

The  City  Trustees  of  Fresno,  Cal.,  have 
passed  a  resolution  for  the  grading,  oiling 
and  redwood  curbing  of  Belmont  Ave.,  within 
the  city  limits. 

The  city  of  South  Pasadena,_  Cal.,  is  plan- 
ning to  pave  with  macadam  Fair  Oaks,  Pasa- 
dena Aves.,  Mission  St.  and  Monterey  Road, 
and  to  form  an  assessment  district  to  cover 
the  cost. 

The  Board  of  Supervisors  of  San  Joaquin 
County,  Stockton.  Cal.,  has  rejected  all  bids 
received  for  county  road  work  costing  about 
$70,000.  The  lowest  bid  received  for  the  work 
on  the  Mariposa  road  between  Collegeville 
and  Escalon  was  submitted  by  Cotton  Bros. 
&  Co.,  $64,284. 

The  Supervisors  of  Santa  Barbara  and  Ven- 
tura Counties.  Cal.,  held  a  meeting  recently 
at  Santa  Barbara,  Cal.,  to  raise  $50,000  to 
build  the  Rincon  road  between  these  two 
counties. 

Colorado. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct.  5, 
by  the  Board  of  Public  Works.  Denver,  Colo., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  concrete  curb  and 
gutter,  alley  return  and  alley  crossing  and 
otherwise  improving  East  Side  Improvement 
District  No.  3.  A  certified  check  for  $5,000, 
payable  to  the  City  Treasurer,  must  be  filed 
with  each  bid.  Henry  Read  is  President  of 
the  Board. 

The  Fremont  County  Commissioners,  Canon 
City,  Colo.,  have  adopted  a  resolution  asking 
the  Mate  highway  commission  to  appropriate 
$20,000  for  the  construction  of  public  roads. 
It  is  planned  to  complete  the  Canon  City-Col- 

orado  Springs  highway  to  the  El  Paso  line, 
:,,,,]    u,    i  on  triirt    tin-    Rainbow    route  from 


Parkdale  up  the  Arkansas  river  to  the  west- 
ern boundary  of  Fremont  County. 

Georgia. 

®The  city  of  Dublin,  Ga.,  has  closed  a  con- 
tract with  the  Alabama  Paving  Co.  for  some 
additional  street  paving.  The  new  contract 
calls  for  1,500  sq.  yds.  of  paving. 

Idaho. 
• 

Following  bids  were  submitted  to  the  City 
Council  of  Lewiston,  Ida.,  for  the  construction 
of  20,000  sq.  yds.  of  pavement  on  Eighth  St., 
from  the  top  of  the  Normal  hill  grade  to  the 
entrance  to  the  Lewiston  Orchards  on  the 
south  city  limits :  Elwood  Wiles,  Portland, 
Ore.,  bitulithic,  $2.27  per  yd.;  Pacific  Bridge 
Co.,  Portland,  bitulithic,  $2.30  per  yd. ;  Dole  & 
Robbins,  Lewiston,  reinforced  concrete,  $1.85 
per  yd. ;  Warren  Construction  Co.,  Portland, 
bitulithic,  $2.25  per  yd.;  Two-Miracle  Con- 
struction Co.,  Lewiston,  bitulithic,  $2.27  per 
yd.;  Rudolph  Blome  &  Co.,  Chicago,  111., 
granitoid,  $2.35  per  yd. ;  grinicrete,  $1.90  per 
yd. ;  Inland  Empire  Paving  Co.,  Spokane, 
Hassam,  $1.70  per  yd. 

Illinois. 

•f»Bids  will  be  received  until  11  a.  m.,  Oct. 
3,  by  the  Board  of  Local  Improvements,  Chi- 
cago, 111.,  E.  J.  Glackin,  Sec'y,  for  furnishing 
the  necessary  labor,  materials,  etc.,  for  con- 
structing concrete  sidewalks  in  various  parts 
of  the  city. 

®R.  F.  Conway  Co.,  133  W.  Washington  St., 
Chicago,  111.,  has  been  awarded  the  contract 
by  the  Board  of  Local  Improvements  of  Joliet, 
111.,  Wm.  S.  Welch,  Clerk,  for  the  paving  of 
Jefferson  St.,  for  $12,695.  Bids  were  opened 
Sept.  18. 

®The  city  of  Highland  Park,  111.,  has 
awarded  the  contract  for  paving  Roger  Wil- 
liams Ave.,  and  Deane  St.,  to  McCugo  &  Bul- 
lock of  Waukegan,  111.,  for  $24,000.  A  7-in. 
concrete  base  will  be  laid,  over  which  asphalt 
will  be  laid,  and  covered  with  sand.  Work 
will  begin  about  Oct.  20. 

The  cities  of  Moline  and  East  Moline,  111., 
propose  to  pave  the  street  which  forms  the 
boundary  line  between  the  two  municipali- 
ties. In  Moline  it  is  known  as  55th  St.,  and 
in  East  Moline  as  First  St.  According  to  the 
present  plans  the  pavement  will  extend  from 
Fourth  Ave.  to  a  point  just  south  of  River 
road,  and  opposite  Pawnee  Ave.,  in  East 
Moline,  a  distance  of  five  blocks.  The  city 
engineer  of  Moline  estimates  that  city's  share 
of  the  cost  at  $8,000. 

The  City  Commission  of  Springfield,  111., 
has  asked  the  Board  of  Supervisors  to  co- 
operate with  them  in  securing  a  noiseless 
pavement  on  Adams  St.,  from  Third  St.  to 
10th  St..  of  macadamized  blocks. 

The  City  Council  of  Pana,  III.,  has  passed 
an  ordinance  providing  for  the  construction  of 
35  blocks  of  pavement  in  the  city. 

Following  bids  were  received  by  the  Board 
of  Local  Improvements  of  Rockford,  111., 
for  the  paving  of  West  State  St. :  A.  E. 
Rutledge,  $38,123;  General  Engineering  & 
Construction  Co.,  $10,227;  Alex  Clubb.  $37,- 
886;  Wetterstrom  &  Ekberg  of  Chicago,  111., 
$39,916. 

The  Board  of  Local  Improvements  of 
Cairo,  111.,  is  advertising  for  bids  for  the 
paving  of  15th  St.  West  34th  and  St.  Mary's 
Place  west.  The  estimated  cost  of  the  im- 
provements is  $30,000.  Fifteenth  St  is  to  be 
paved  from  Washington  to  Cedar  St.,  at  a 
eost  of  about  $6,7SI  West  34th  from  Wash- 
ington to  Park  Ave.,  filling  and  paving,  $10,- 
055,  and  St  Mary's  Place  west,  filling  and 
paving,  $12,212. 


Bids  were  received  on  Sept.  13  by  the  Board 
of  Local  Improvements  of  Park  Ridge,  111., 
W.  H.  Dewey,  Secy.,  for  the  paving  of  East 
Center  St.  with  macadam  from  the  White 
Construction  Co.,  and  the  Barber  Asphalt 
Co.,  their  bids  being  $4,399  and  $4,645  respec- 
tively.  The  work  includes  900  cu.  yds.  of  earth 
excavation  and  grading,  2,867  sq.  yds.  of  maca-  I 
dam  pavement  having  a  foundation  7  ins. 
thick  at  the  center  and  5  ins.  thick  at  the  sides 
of  coarse  broken  limestone  bonded  with  lime- 
stone screenings  and  covered  with  a  course 
of  medium  limestone  3  ins.  thick  at  the  cen- 
ter and  2  ins.  thick  at  the  sides,  the  interstices 
of  which  are  filled  with  1.2-in.  granite  chips 
bonded  by  bituminous  filler,  and  a  top  dress- 
ing %-in.  thick  of  granite  chips,  constructing 
gutters  along  sides  and  adjustment  of  65  man- 
holes and  13  catchbasins.  Bids  were  consid- 
ered too  high  and  were  rejected.  The  work 
will  be  readvertised. 

Indiana. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
29,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  side- 
walks, curbing  and  gravel  roadway  on  39th 
St.  from  Senate  Ave.  to  Cornelius  Ave. 

•J»Bids  will  be  received  until  10  a.  m.,  Sept. 
29,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  side- 
walks on  Laurel  St.  from  Orange  St.  to  Cot- 
tage Ave. 

•J-Bids  will  be  received  until  10  a.  m.,  Sept. 
29,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  side- 
walks on  30th  St.  from  Central  Ave.  to  Broad- 
way. 

•|*Bids  will  be  received  until  10  a.  m.,  Oct. 
13,  by  Board  of  Randolph  County  Commis- 
sioners, Winchester,  Ind.,  for  the  construc- 
tion of  four  macadam  roads.  H.  F.  Wood  is 
County  Auditor. 

•J«Bids  will  be  received  until  10  a.  m..  Oct. 
13,  by  Board  of  Randolph  County  Commis- 
sioners, Winchester,  Ind.,  for  the  construction 
of  two  gravel  roads.  Henry  F.  Wood  is  Coun- 
ty Auditor. 

•J«Bids  will  be  received  until  Oct.  3  by  Board 
of  Pulaski  County  Commissioners.  Winamac, 
Tnd..  for  the  construction  of  a  gravel  road. 
W.  E.  Munchenburg  is  County  Auditor. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
7,  by  Board  of  Daviess  County  Commission- 
ers, Washington,  Ind.,  for  the  construction 
of  gravel  roads  in  Elmore  and  Washington 
townships.  Thomas  Nugent  is  County  Audi- 
tor. 

®The  County  Commissioners,  Covington, 
Ind.,  have  awarded  the  contract  for  the  Mark 
O  Smith  gravel  road,  in  Shawnee  Township, 
to  Elbert  E.  McKee,  for  $7,460. 

A  petition  has  been  circulated  in  Gary,  Ind., 
providing  for  the  paving  of  Broadway  be- 
tween 25th  Ave.  and  Ridge  road,  with  brick. 

The  taxpayers  of  Liberty  township,  Porter 
County,  Ind.,  have  voted  to  build  a  three  and 
one-quartcr-mile  gravel  road  to  connect  with 
Chesterton.  The  estimated  cost  is  $18,000. 
Valparaiso  is  the  county  scat  of  Porter 
County. 

The  City  Council  of  Monticello,  Ind..  has 
ordered  plans  and  specifications  for  the  im- 
provement of  East  Broadway  and  Pierce  Sts., 
from  Main  to  Illinois,  with  either  crushed 
stone,  cedar  block,  asphalt  or  brick. 

Iowa. 

®The  City  Council  of  Sioux  City,  la.,  has 
approved  the  bid  of  Flinn  &  llanlon  for  con- 
crete paving  on  Sixth.  Seventh,  Eighth.  Ninth, 
llih.  1Mb.  Kith,  17th.  18th,  23d,  21th  and  Jones 


»I«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


September  27,  1911. 


ENGINEERING    &  CONTRACTING 


Sts.  The  price  is  $1.20  per  yd.,  or  $1.25  for 
corrugated  pavement. 

®M.  Ford  of  Cedar  Rapids,  la.,  has  been 
awarded  the  contract  at  Manchester,  la.,  for 
the  laying  of  the  six  blocks  of  paving  on 
Franklin  St.  The  following  submitted  bids 
on  the  work :  Tschirgi  &  Sons,  Dubuque,  la. ; 
James  Horrabin,  Des  Moines,  la. ;  Kenety 
&  Lee,  Dubuque,  and  Dearborn  &  Jackson  of 
Cedar  Rapids. 

Mayer  Bros,  have  been  awarded  the  con- 
tract by  the  City  Council  of  Des  Moines,  la., 
for  constructing  asphalt  pavement  on  33d 
St.,  for  $1.55  per  sq.  yd. 

The  City  Council  of  Des  Moines,  la.,  has 
ordered  the  construction  of  sidewalks,  on  the 
following  streets :  West  Grand  Ave.,  51st 
to  56th  St.;  29th  St.,  Ingersoll  Ave.  to  High 
St. ;  28th  St.  to  29th  St. ;  Carpenter  Ave.,  21st 
St.  to  22d  St.;  Ingersoll  Ave.,  24th  St.  to 
25th  St.  The  following  paving  was  also  or- 
dered :  East  First  St.,  Locust  St.,  to  Grand 
Ave.,  with  asphalt;  East  13th  St.,  from  Grand 
Ave.  to  Walker  St..  with  asphalt. 

The  City  Council  of  Oelwein,  la.,  has  de- 
cided to  advertise  for  bids  for  a  considerable 
amount  of  paving  to  be  done  in  the  city,  and 
for  the  extension  of  the  sewer  system. 

The  City  Council  of  Charles  City,  la.,  has 
passed  resolutions  covering  the  plans  for 
street  paving  in  the  city.  Bids^for  the  work 
will  be  asked  some  time  during  October. 

Kansas. 

®The  Ottawa  Vault  &  Construction  Co.,  of 
Ottawa,  Kan.,  has  been  awarded  the  contract 
by  the  City  Council  of  that  city  for  the  con- 
struction of  1,000  yds.  of  concrete  paving  in 
alley  block,  No.  58,  for  $1.03  per  sq.  yd.  Bids 
were  opened  Sept.  6. 

The  City  Commissioners  of  Wichita,  Kan., 
have  granted  a  petition  calling  for  the  paving 
of  Third  St.  from  Mead  to  Mosley,  with 
brick. 

Kentucky. 

The  town  of  Vine  Crove,  Hardin  County, 
Ky.,  proposes  to  build  a  macadam  road  from 
that  place  to  Big  Spring,  a  distance  of  10 
miles. 

Louisiana. 

•J«Bids  will  be  received  until  noon,  Oct.  10, 
by  the  Highway  Department.  Board  of  State 
Engineers,  104  New  Orleans  Court  Bldg., 
New  Orleans,  La.,  for  the  construction  of  the 
following-named  highways  :  Lake_  Providence 
to  Arkansas  Line,  including  17  miles  of  earth 
road ;  Lake  Providence  to  Madison  Parish 
line,  including  about  21  miles  of  earth  road ; 
East  Carroll  Parish,  La. ;  Winnsboro  High- 
ways, including  about  12  miles  of  earth  road 
radiating  from  Winnsboro,  Franklin  Parish, 
La.  Information  as  to  location,  character  of 
work,  amount,  extent  and  class  of  material, 
terms  of  payment,  etc.,  may  be  obtained  of  the 
Highway  Department.  Frank  M.  Kerr,  Chief 
State  Engineer,  is  President  of  the  Board. 
Gervais  Lombard  is  acting  State  Highway 
Engineer. 

®M.  Garsand,  2106  Tulane  Ave.,  New  Or- 
leans, La.,  has  been  awarded  the  contract  by 
the  Highway  Department  of  New  Orleans,  La., 
for  the  construction  of  about  three  miles  of 
shell  road  on  the  Toca  Settlement  highway  for 
$12,638.    Bids  were  opened  Sept.  18. 

Maryland. 
*$»Bids  will  be  received  until  noon,  Oct.  3, 
by  Prince  George's  County  Commissioners, 
Upper  Marlboro,  Md.,  for  the  improving  of 
the  public  highway  between  District  Line  and 
Hyattsville,  known  as  the  Queen  Chapel  road. 
Each  proposal  must  be  accompanied  by  a 
certified  check  for  $200  payable  to  the  Com- 
missioners. H.  St.  J.  Briscoe  is  Clerk  of 
the  Board. 

®The  Board  of  Awards  of  Baltimore,  Md., 
has  awarded  the  Consolidated  Engineering 
Co.  a  contract  for  improving  Cokesbury  Ave., 
from  Adams  St.  to  a  point  300  ft.  northward, 
with  vitrified  block,  for  $3,546. 

Chairman  R.  Keith  Compton  of  the  Paving 
Commission  of  Baltimore,  Md.,  has  submit- 
ted an  estimate  to  that  body  showing  that  it 
will  require  approximately  $10,000,000  to  prop- 


erly pave  the  streets  and  alleys  of  the  old 
portions  of  the  city.  The  estimate  includes 
the  laying  of  four  classes  of  material-belgian 
blocks,  vitrified  blocks,  sheet  asphalt  and  bitu- 
minous macadam. 

Michigan. 

The  City  Council  of  Flint,  Mich.,  has  grant- 
ted  a  petition  providing  for  the  paving  of 
Second  St.,  from  Harrison  St.,  east.  The  ma- 
terial to  be  used  has  not  yet  been  chosen. 

A  petition  has  been  presented  to  the  City 
Council  of  Ann  Arbor,  Mich.,  for  the  paving 
of  West  Catherine  St.  and  Miller  Ave.,  from 
Main  to  Gotch  Sts. 

Minnesota. 

•J*Bids  will  be  received  until  Oct.  3,  by  Hen- 
ry Gassert,  County  Commissioner,  at  the  office 
of  the  County  Auditor,  Little  Falls,  Minn., 
for  claying  40  rds.  on  State  Road  No.  4,  on 
east  side  of  Rice  Creek  bridge. 

®P.  N.  Gillham  of  Luverne,  Minn.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners at  Luverne  for  the  grading  and  grav- 
eling of  two  miles  of  state  road  and  putting 
in  8  concrete  culverts  for  $3,310.  Bids  were 
opened  Sept.  16. 

Citizens  of  Houston  County,  Minn.,  inter- 
ested in  the  improvement  of  the  highway  be- 
tween La  Crosse  and  La  Crescent,  have  taken 
up  with  the  state  authorities  at  St.  Paul  the 
question  of  making  the  La  Crosse-LaCrescent 
turnpike  a  county  road.  The  plan  includes  a 
provision  that  $10,000  raised  in  La  Crosse  and 
Houston  counties  be  turned  over  to  the  Hous- 
ton County  Supervisor.  The  state  aid  would 
amount  to  $5,000,  making  a  total  fund  of  $15,- 
000  available.  _ 

A  petition  is  to  be  circulated  by  the  west 
end  people  of  Duluth,  Minn.,  providing  for 
the  grading  of  22d  Ave.,  west  between  Su- 
perior and  Ninth  Sts. 

Missouri. 

®The  contract  to  grade  the  grounds  in  front 
of  the  city  hall  and  the  municipal  courts  build- 
ing, St.  Louis,  Mo.,  has  been  let  to  the  Gei- 
sel  Construction  Co.,  for  $30,500. 

Following  bids  have  been  received  by  the 
Board  of  Public  Works  of  St.  Joseph,  Mo., 
for  the  paving  of  Woodson  St.,  Washington 
Ave.,  to  St.  Joseph  Ave.,  and  Albemarle  St., 
Third  to  St.  Joseph  Ave.,  with  Bermudez  as- 
phalt or  its  equal :  Metropolitan  Paving  Co., 
$1.35  per  sq.  yd.,  on  Bermudez,  and  Rack- 
liffe  &  Gibson,  $1.20  on  Texico. 

Ordinances  have  been  recommended  to  the 
City  Council  of  St.  Joseph,  Mo.,  by  the  Board 
of  Public  Works  providing  for  the  paving  of 
Jule  St.,  27th  to  29th  Sts.,  and  for  grading 
the  alley  between  31st  and  32d  and  Olive  and 
Lafayette  Sts. 

The  citizens  of  Callaway  County,  Fulton, 
Mo.,  have  voted  the  issuance  of  bonds  to  the 
amount  of  $100,000  to  provide  good  roads 
throughout  the  county. 

Montana. 

The  City  Council  of  Great  Falls,  Mont.,  has 
passed  a  resolution  providing  for  the  paving 
of  first  alley  south  with  concrete.  The  esti- 
mated cost  of  the  improvement  is  $5,600. 

New  Jersey. 
•f«Bids  will  be  received  until  3  p.  m.,  Oct.  6, 
by  Building  Committee  of  the  Essex  County 
Board  of  Freeholders,  Newark,  N.  J.,  for 
highway  lights  on  Grove  Ave.,  Overbrook, 
N.  J.,  in  accordance  with  specifications,  copies 
of  wbich  may  be  seen  at  the  office  of  Runyon 
&  Carey,  engineers,  122  Market  street,  New- 
ark, N.  J.,  where  copies  of  the  specifications 
and  blank  forms  of  proposals  and  any  addi- 
tional information  may  be  had  upon  applica- 
tion. L.  E.  Voorhees  is  Chairman  of  the  Com- 
mittee. 

•f*Bids  will  be  received  until  10  a.  m.,  Sept. 
27,  by  Board  of  Street  and  Water  Commis- 
sioners, Edward  B.  See,  Clerk,  Jersey  City, 
N.  J.,  for  the  improvement  of  Fairmount  Ave., 
from  Monticello  Ave.  to  Storms  Ave,  in  ac- 
cordance with  specifications  on  file  with  the 
clerk.  J.  J.  Heavey  is  Chairman  of  the  Com- 
mittee on  Streets  and  Sewers. 

®The  Wildwood,  N.  J.,  Borough  Council 


has  awarded  the  contract  for  the  removal  of 
the  old  boardwalk  and  the  erection  of  a  new 
one  much  nearer  the  water  line,  to  Rufus 
Hayes  of  Wildwood,  for  $13,553. 

®The  Camden  County  Board  of  Freehold- 
ers, Camden,  N.  J.,  has  awarded  the  contract 
to  build  a  gravel  road  between  Berlin  and 
Gibbsboro,  a  distance  of  nearly  three  miles,  to 
McColIough  &  Connors  of  Philadelphia,  for 
$9,309. 

The  voters  of  Collingswood,  N.  J.,  on  Sept. 
21  voted  the  issuance  of  bonds  to  the  amount 
of  $50,000  to  repave  the  streets. 

The  City  Council  of  Long  Branch.  N.  J., 
has  decided  to  submit  the  question  of  a  spe- 
cial bond  issue  to  the  voters  at  the  Novem- 
ber election,  to  meet  the  cost  of  resurfacing 
the  asphalt  streets.  The  amount  asked  for  is 
$120,000. 

North  Dakota. 

•J«Bids  will  be  received  until  5  p.  m.,  Oct. 
2,  by  E.  R.  Orchard,  City  Auditor,  Fargo, 
N.  Dak.,  for  the  paving  of  the  alley  situated 
in  Block  1,  in  Keeney  and  Devitt's  Addition, 
the  alleys  situated  in  Block  1.  in  Robert's  Ad- 
dition and  the  east,  north  and  south  alley  in 
Block  2,  Robert's  Addition  to  the  city  of 
Fargo,  N.  Dak.,  with  concrete.  Plans  and 
specifications  are  on  file  with  the  City  Audi- 
tor. A  certified  check  for  $500  must  be  filed 
with  each  bid. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Oct.  2, 
by  Director  of  Public  Service,  Middletown, 
O.,  for  the  improvement  of  Tytus  Ave. 

•f*Bids  will  be  received  until  Oct.  2  by 
Jules  Hugonot,  City  Clerk,  Grove  City,  O.,  for 
the  construction  of  a  cement  sidewalk  on  the 
east  side  of  Broad  St. 

•J*Bids  will  be  received  until  Sept.  28  by  the 
Director  of  Public  Service,  Lima,  O.,  for  the 
paving  of  Majeson  Ave.  from  Elm  St.  to 
the  Elida  road,  with  bituminous  macadam  laid 
on  6  ins.  of  concrete  base. 

•f»Bids  will  be  received  until  noon.  Oct.  9, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  asphalt  cement,  asphalt  tandem  steam  rol- 
ler, and  a  portable  asphalt  mixing  plant.  All 
bids  must  be  made  in  accordance  with  the 
specifications  obtained  of  the  Superintendent 
of  Streets,  310  Superior  Ave.  N.  E.  Ira  O. 
Hoffman  is  Secretary  of  the  Director. 

•f»Bids  will  be  received  until  noon,  Oct.  18V 
by  H.  B.  Hayden,  Clerk,  Village  of  Pleasant 
Ridge,  O.,  for  furnishing  the  materials  and 
labor  necessary  to  the  improvement  of  Carth- 
age road  in  the  corporation,  from  the  north 
line  of  Wood  St.  to  the  west  line  of  Cortelyou 
St.,  according  to  the  specifications  on  file  in 
the  office  of  the  Clerk,  where  also  can  be  had 
the  form  which  must  be  used. 

*|»Bids  will  be  received  until  11  a.  m.,  Oct. 
25,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  grading,  drain- 
ing and  improvement  of  South  Woodland 
Road  No.  2,  from  the  Warrensville  Center 
Road  to  Newburg  City  in  Cleveland  Heights 
and  Warrensville  Townships  in  accordance 
with  the  form  of  contract  and  specifications  to 
be  furnished  by  Frank  R.  Lander,  County 
Surveyor.  Each  proposal  must  be  accompa- 
nied by  a  certified  check  for  $1,000.  J.  F. 
Goldenbogen  is  Clerk. 

®Cisler  &  Morse  of  Marietta,  O.,  have 
been  awarded  the  contract  by  the  County 
Commissioners  of  Washington  County,  Mari- 
etta, for  the  paving  of  1.2  miles  of  road  in 
Newport  pike,  for  $13,875.  Other  bidders 
were:  H.  E.  Hunt  and  S.  G.  Martin,  on 
brick  $13,975;  cement.  $13,300;  McNeal  & 
Beckworth.  on  brick.  $14,070. 

®S.  W.  Parshal  has  been  awarded  the  con- 
tract at  Akron,  O.,  for  the  paving  of  East 
Ave.,  between  Wooster  Ave.,  and  the  cor- 
poration line,  for  $17,618,  with  stone  curb, 
$17,434  with  cement  curb,  or  $16,541  with 
combined  stone  and  cement. 

®The  American  Asphalt  &  Rubber  Co.  has 
been  awarded  the  contract  by  the  Department 
of  Public  Service,  Cincinnati,  O.,  for  supply- 
ing 100  tons  of  asphalt  to  the  street  repair 
department  for  $20,50  per  ton. 

The  City  Council  of  Canton.  O.,  has  in- 


•J*  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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structed  the  City  Engineer.  Phil  Weber,  to 
draw  up  plans  for  the  paving  of  a  block  of 
Erie  St.,  from  Cleveland  Ave.,  to  Dewalt 
St.  The  work  will  he  done  by  private  con- 
tract. 

The  County  Commission  of  Licking  County, 
Newark,  O.,  have  let  to  date  this  year  approx- 
imately 64  miles  of  water  bound  limestone 
pike  work.  There  is  considerable  heavy  work 
of  earth  and  rock  in  all  of  this  work  which 
is  being  done  principally  by  wheelers  and 
drags.  There  is  some  dump  wagon  work  and 
rock  cuts  are  being  taken  out  and  the  rock 
crushed  by  using;  portable  crushers.  The  wage 
scale  is  about  17%c  per  hour  for  common  la- 
bor and  20c  per  hour  for  experienced  wheeler 
holders;  45c  per  hour  for  hired  teams.  Camps 
are  established  on  most  of  the  jobs  and  the 
board  is  $3.50  per  week.  Among  the  con- 
tractors now  working  with  established  camps 
on  the  big  jobs  is  Vogelmeier  Brothers,  New- 
ark. O. 

The  Trustees  of  Randolph  Township,  Mont- 
gomery County,  have  filed  an  application  for 
authority  to  transfer  $3. 51111  from  a  bridge 
fund  to  the  road  fund  in  common  pleas  court. 
Dayton,  O.,  for  the  purpose  of  financing  road 
work  and  proposed  improvements  on  the  Day- 
toil  and  Covington  pike. 

At  an  election  to  be  held  in  Ashtabula,  O., 
in  November  the  voters  will  be  asked  to  vote 
on  a  proposition  to  issue  bonds  in  the  sum 
of  $57,000  for  the  purpose  of  paving  Lake  St. 

Oklahoma. 

Bonds  to  the  amount  of  $500,000  for  the 
construction  of  good  roads  in  District  No.  1 
of  Tulsa,  Okla.,  have  been  voted.  The  dis- 
trict includes  about  half  of  the  county.  Road 
improvement  districts  covering  the  balance 
of  the  county  are  being  formed  and  another 
$450,000  bond  issue  is  proposed. 

Pennsylvania. 
*J*Bids  will  be  received  until  5  p.  m.,  Oct. 

3.  by  O.  J.  Denny,  Borough  Secy.,  Sharon, 
Pa.,  for  the  construction  of  about  1,300  yds. 
of  pavement  on  Boyce  St.  G.  W.  Nichols  is 
Borough  Engineer. 

4»Bids  will  be  received  until  10  a.  m.,  Oct. 

4,  by  R.  J.  Cunningham,  County  Controller, 
Pittsburg.  Pa.,  for  the  improvement  of  Home- 
ville  and  Squaw  Run  roads,  about  4  miles  long, 
in  Allegheny  County.  Pa.  Plans  and  specifi- 
cations may  be  had  of  the  County  Road  En- 
gineer. 

®The  United  States  Wood  Preserving  Co., 
1110  Franklin  Bank  Bldg..  Philadelphia,  Pa., 
and  Davis  &  Perry  of  Dorranceton,  Pa.,  have 
been  awarded  the  contract  by  the  city  of 
Kingston.  Pa.,  for  paving  Butler  St.,  with 
creosoted  wood  blocks  laid  on  a  6-in.  concrete 
base,  with  concrete  curb  reinforced  with  Im- 
perial Hook  curb  bar.  The  contract  price  is 
$8,356.    Bids  were  opened  Sept.  18. 

®Statc  Highway  Commission  Edward  M. 
Bigelow  of  Pennsylvania  has  awarded  the  fol- 
lowing contracts  for  road  construction:  J.  E. 
Erancis.  Punxsutawney,  and  the  United  Ice 
&  Coal  Co.,  Harrisburg,  for  the  sections  in 
the  Lewistown  "Narrows,"  Juniata  and  Muf- 
tlin  counties,  at  $120,957  and  $00,018  respec- 
tively; Reed  &  Patton,  Curvvensvillc,  for  two 
sections  of  the  National  pike  in  Fayette  and 
Somerset  counties,  and  Charles  T.  Eastburn, 
Yardley,  one  section  in  Fayette. 

®McCormick  &  Son  have  been  awarded  the 
contract  by  the  City  Council  of  Erie,  Pa.,  for 
the  paving  of  Sixth  St.  from  Cascade  to  Rasp- 
berry with  Class  I'.  Bermuda  asphalt,  re- 
pressed block  gutters  and  artificial  curbing. 
I  be  bid  was  $1  per  yd  on  asphalt,  $0.40  per 
ft  for  the  curbing  and  $0.60  per  ft.  for  laying 
<\  in    pine.    J    &  M    Doyle  secured  the  con- 


tract for  paving  Plum  St.  from  Eighth  to  Park 
Ave.,  south,  at  $1.10  per  yd.  for  asphalt,  $0.46 
for  base,  $0.38  for  curbing  and  $0.70  for  6-in. 
pipe. 

The  Common  Council  of  Scranton,  Pa.,  has 
passed  an  ordinance  providing  for  the  paving 
of  Pike  St.,  between  Sand  and  South  Main 
Sts. 

The  Highway  Committee  of  the  Common 
Council  of  Williamsport,  Pa.,  has  recom- 
mended the  awarding  of  the  contract  for  the 
paving  of  Ross  St.  to  Busch  and  Stewart,  for 
$1.90  per  sq.  yd. 

An  ordinance  has  been  submitted  at  the 
meeting  of  the  City  Council  of  Oil  City,  Pa., 
providing  for  the  paving  of  12th  St..  between 
Otter  and  Elk  Sts. 

Citizens  of  the  borough  of  Sugar  Notch,  Pa., 
have  voted  against  the  proposition  to  borrow 
$40,000,  with  which  the  Main  St.  of  the  bor- 
ough was  to  have  been  paved.  The  borough 
engineer  estimated  the  cost  of  the  pavement 
at  $54,000. 

Following  bids  were  submitted  to  the  Di- 
rector of  Public  Service  of  Philadelphia,  Pa., 
for  repaving  portions  of  10  streets  with  wood 
block  pavements:  Earlier  Asphalt  Co..  $2.09 
per  sq.  yd. ;  United  States  Wood  Preserving 
Co.,  $3.38  per  sq.  yd.  ■  Cunningham  Paving 
Co.,  average  bid,  $3.43  per  sq.  yd. ;  Van  Buren 
&  Son,  $3.53  per  sq.  yd.,  and  the  Filbert  Pav- 
ing &  Construction  Co.,  average  bid.  $3.87 
per  sq.  yd. 

South  Carolina. 

•f«Bids  will  be  received  at  once  by  the  Road 
&  Highway  Commission,  Marion,  S.  C,  for 
the  construction  of  100  miles  of  sand  clay 
highway  to  be  let  in  sections  of  5  miles  and  up. 

®The  City  Council  of  Columbus,  S.  C,  has 
awarded  the  George  L.  Tenney  Construction 
Co.  the  contract  for  the  paving  eight  blocks 
on  Hampton  St.,  between  Main  and  Har- 
den Sts. 

Tennessee. 

®The  City  Council  of  Johnson  City,  Tenn., 
has  awarded  the  contract  for  one  mile  and  a 
quarter  of  street  paving  to  the  Cleveland 
Trinidad  Paving  Co..  of  Cleveland,  O.,  for 
$2.08  per  sq.  yd.,  or  $47,000.  Asphalt  will  be 
used.  The  curb  and  guttering  contract  was 
awarded  to  the  George  R.  Brown  Concrete 
Paving  Co.,  of  Johnson  City,  for  $6,500. 

Texas. 

®The  City  Commissioners  of  Abilene,  Tex., 
have  awarded  a  contract  for  the  paving  of 
the  Texas  &  Pacific  right-of-way  at  the  cross- 
ing on  Chestnut  and  Pine  Sts.,  to  Womack 
&  Harnett  of  Abilene  for  $1.25  per  sq.  yd. 
The  paving  will  be  of  the  macadam  type,  with 
asphalting  binder. 

Street  Commissioner  J.  E.  Lee  of  Dallas, 
Tex.,  has  asked  the  Board  of  Commissioners 
to  submit  to  a  vote  of  the  people  a  proposi- 
tion to  issue  $500,000  of  street  improvement 
bonds  for  the  construction  and  repair  of 
streets. 

An  election  will  be  held  in  Wichita  Falls 
precinct,  Wichita  Falls,  Tex.,  on  Oct.  12  for 
the  purpose  of  voting  on  the  issuance  of  bonds 
in  the  sum  of  $150,000  for  road  work. 

Four  miles  of  road,  known  as  the  Houston 
Heights  and  Rosslyn  road,  will  be  built  by 
Harris  County,  Tex.,  in  precinct  No.  1.  Hous- 
ton is  the  county  seat. 

The  Commissioners'  Court,  Franklin.  Tex., 
has  been  petitioned  to  order  an  election  for 
Commissioners'  Precinct  No.  3,  for  the  pur- 
pose of  determining  whether  or  not  the  pre- 
cinct should  issue  bonds  to  the  amount  of 
$|ihiooo  for  the  purpose  of  laying  out.  con- 
structing and  maintaining  an  improved  sys 
tem  of  public  highways. 


At  a  recent  meeting  of  good  roads  dele- 
gates in  New  Boston,  Tex.,  a  resolution  was 
adopted  favoring  the  issuance  of  $500,000  in 
bonds  for  building  good  roads  in  Bowie  Coun- 
ty. A  committee  was  appointed  to  draft  and 
circulate  petitions  to  secure  signatures  to  be 
presented  to  the  Commissioners'  Court,  Bos- 
ton, Tex. 

Utah. 

«4>Bids  will  be  received  until  8  p.  m.,  Oct.  6, 
by  Board  of  Public  Works,  Salt  Lake  City, 
Utah,  for  the  construction  of  cement  side- 
walks in  Extension  No.  156.  on  Second 
North,  Third  North,  Wall  and  Center  Sts.  H 
G.  McMillan  is  chairman  of  the  Board. 

•f»Bids  will  be  received  until  8  p.  m.,  Oct. 
6.  by  Board  of  Public  Works,  Salt  Lake  City, 
Utah,  for  the  construction  of  cement  side- 
walks in  Sidewalk  Extension  No.  146,  lo- 
cated between  State  and  Fourteenth  East  Sts. 
and  Ninth  South  St.  and  the  city  limits.  Plans 
and  specifications  are  on  file  with  the  city 
engineer.  JL  G.  McMillan  is  chairman  of  the 
Board. 

•J«Bids  will  be  received  until  8  p.  m..  Oct. 
6,  by  Board  of  Public  Works.  Salt  Lake  City, 
Utah,  for  the  construction  of  cement  side- 
walks in  Sidewalk  Extension  No.  143,  extend- 
ing from  Fourth  North  to  Fern  Ave.  and 
Center  St.  to  West  Capitol  St.,  according  to 
plans  on  file  with  the  city  engineer.  H.  G. 
McMillan  is  chairman  of  the  Board. 

® The  City  Council  of  Park  City.  Utah,  has 
awarded  the  contract  for  5.000  ft.  of  paved 
sidewalk  and  3.600  ft.  of  curb  and  gutter  work 
to  L.  R.  Weber  of  Salt  Lake  City. 

Washington. 

®The  County  Commissioners  at  Seattle, 
Wash.,  have  awarded  the  contract  for  the  con- 
struction of  the  Redding  road,  16  ft.  wide,  in- 
cluding clearing  right  of  way,  grubbing  and 
grading  6,577  ft,  to  Paul  Gauy  for  $5,500.  The 
commissioners  also  awarded  Homer  Crosby 
the  contract  for  constructing  the  W.  H.  Mil- 
ler road,  24  ft.  wide,  grading,  etc.,  for  $2,900. 

The  City  Council  of  Bellingham.  Wash.,  has 
granted  the  petition  of  property  owners,  ask- 
ing for  the  laying  of  a  15-ft.  strip  with  con- 
crete curbs  and  gutters  on  the  north  side  of 
Broadwa\r  St.  Bids  are  being  asked  for. 

The  City  Commissioners  of  Spokane,  Wash., 
have  received  bids  for  the  paving  of  North 
Wall  St.,  from  Garland  to  Francis  Ave.,  etc.. 
as  follows:  J.  F.  Hill  Co..  asphalt.  $65,926; 
the  municipal  asphalt  plant  bid,  $55,220;  the 
R.  S.  Blome  Co.,  granitoid.  $94,500;  the  Has- 
sam  Co.  bid  $69,980;  Spokane  Asphalt-Maca- 
dam Co.,  $56,700;  Spokane  Bitu-Mass  Co., 
$02,300. 

Wisconsin. 

4»The  Department  of  Public  Works  of  Mil- 
waukee, Wis.,  has  awarded  the  following  con- 
tracts for  bituminous  paving  on  a  concrete 
foundation  :  18th  St..  Pabst  Ave.  to  Vliet  St., 
$1.63  per  yd.;  and  47th  St.,  Pabst  Ave.  to 
Vliet  St..  $1.63  per  yd.,  the  Badger  Construc- 
tion Co.;  Riddle  St..  Kroadwav  to  Jackson 
St.,  Vliet  St..  11th  to  20th  St..  $1.35  and 
Chambers  to  20th  St..  $1.45.  R.  F.  Conway 
Co.,  Chicago,  111. 

Brown  County  towns,  Wis.,  have  voted  to 
spend  $10,283  for  the  improvement  of  roads 
next  year.  The  county  and  state  will  give 
an  equal  amount,  making  the  total  $30,850  for 
road  work.  Following  are  the  amounts  of 
each  town  voted  to  levy  for  the  road  build- 
ing: Allouez.  $1,000;  Eaton.  $500;  Glenmore, 
$5oo;  Green  Bay,  $600;  1  lobart.  $400 :  Holland. 
$500;  Howard.  $667;  Humboldt.  $500;  Law- 
rence. $000;  Morrison.  $600  ;  New  Denmark. 
$000;    Pittsfield,  $800;    Preble.  $1,000;  Scott. 

$5oo;  Suamico,  $667. 


BRIDGES  —  STEEL    AND  CONCRETE 


California. 

be  supervisors  of  Amador  and  Calaveras 
OUfltiei  met  Sept  5  at  San  Andreas,  Cal..  and 

iwarded  the  contract  for  the  construction  of 


the  Middle  Bar  bridge  to  tin-  Clinton  Bridge 

Co  at  $10,5.10.  The  expense  will  be  divided 
equalh  between  tile  counties. 

®The  Hoard  of  Colusa  County  Supervisors, 


Colusa,  (  ;d  .  has  awarded  the  contract  for  the 
construction  of  live  concrete  bridges  across 
the  trough  west  of  Colusa  to  Mann  &  Skin- 
ner, ChiCO,  Cal  .  at  $2,897. 


.J-  indicates  work  now  open  for  bidB.    ®  indicates  a  contract  let  recently. 
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®The  contract  for  the  construction  of  a 
concrete  bridge  over  Pleasant  Valley  Creek  in 
Solano  County  has  been  awarded  to  S.  W. 
Bentley,  Vacaville,  Cal. 

®The  Board  of  Shasta  County  Supervisors, 
Redding,  Cal.,  has  awarded  the  contract  for 
the  construction  of  a  bridge  over  Cow  Creek 
on  the  road  to  Millville  to  D.  F.  Bennett  at 
$2  660  Other  bids  were :  William  Stephens 
at  $2,671  and  Charles  McGorvin  at  $2,730. 

®The  Board  of  Butte  County  Supervisors, 
Oroville,  Cal.,  has  awarded  the  contract  for 
the  construction  of  a  steel  bridge  across  the 
Feather  River  near  Gridley,  at  the  site  of  the 
present  wooden  structure,  to  the  Ross  Con- 
struction Co.,  Sacramento,  Cal.,  at  $47,450. 

Trewhitt  &  Shields,  Hanford,  Cal.,  at  $9,275, 
submitted  the  lowest  bid  for  the  construction 
of  the  new  steel  bridge  over  the  Tule  River 
south  of  Porterville  in  Tulare  County.  Other 
bids  were  as  follows :  Clinton  Bridge  and 
Iron  Works,  San  Francisco,  $9,987;  Ross  Con- 
struction Co.,  Sacramento,  $10,953;  Berkeley 
Steel  Co.,  San  Francisco,  $9.986 ;  J.  Fred  Kess- 
ing,  Porterville,  $13,150;  Oscar  Parlier,  Tu- 
lare, $11,454;  C.  W.  Corbaley,  Los  Angeles, 
$12,176. 

Bridge  bonds  to  the  amount  of  $290,000  and 
road  bonds  amounting  to  $160,000  have  been 
voted  in  Glenn  County  and  plans  and  speci- 
fications will  be  prepared  by  Luther  C.  Stiles, 
county  surveyor,  Willow,  Cal.,  at  once.  Work 
will  not  be  let  before  the  spring  of  1912,  ex- 
cept possibly  on  some  small  culverts.  All 
bridges  will  be  of  reinforced  concrete. 

Connecticut. 

The  electors  of  Norwalk,  Conn.,  voted  to  ac- 
cept the  Norwalk  bridge  and  park  bill  which 
passed  the  present  assembly,  giving  the  town 
|50,000  and  the  right  to  condemn  certain  lands 
for  park  purposes. 

City  Council  of  Hartford,  Conn.,  has  been 
petitioned  for  the  construction  of  a  bridge 
over  Park  River  at  Capitol  Ave.  The  matter 
was  referred  to  the  Board  of  Street  Commis- 
sioners and  standing  committee  on  railroads. 

Florida. 

4*Bids  will  be  received  until  10  a.  m..  Oct. 
4,  by  C.  W.  Ellis,  Chairman,  Duval  County 
Commissioners,  Jacksonville,  Fla.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  Duval  County's  portion  of  the 
Nassau  River  on  Fernandina  Road.  G.  L. 
Barnard,  Jacksonville,  Fla.,  is  County  Engi- 
neer. 

At  a  recent  meeting  the  city  council  took  up 
the  proposition  to  erect  a  concrete  viaduct  over 
Duval  from  Catherine  to  Palmetto  Sts.  in 
Jacksonville,  Fla.,  but  nothing  definite  was 
decided  upon.  Another  meeting  will  probably 
be  held  in  the  near  future  to  consider  the 
matter. 

Georgia. 

^•Bids  will  be  received  until  noon,  Oct.  4. 
by  Board  of  Bartow  County  Commissioners, 
Cartersville,  Ga.,  for  the  construction  of  a 
reinforced  concrete  bridge  on  the  Webster's 
Ferry  Road.  Plans  and  specifications  for  the 
work  are  on  file  at  the  Courthouse. 

Idaho. 

•J*Bids  will  be  received  until  10  a.  m.,  Oct. 
21,  by  Bridge  Commissioners,  Idaho  Falls. 
Ida.,  for  the  construction  of  a  stateline  bridge 
across  the  Snake  River  at  Blowout,  Idaho. 
The  commissioners  in  charge  are  State  Engi- 
neer Robinson,  Hyrum  Edwards,  Rigby,  Ida., 
and  John  Henry,  Idaho  Falls,  Ida. 

®The  Board  of  Bannock  County  Commis- 
soiners,  Pocatello,  Idaho,  has  awarded  the 
contract  for  the  construction  of  a  bridge  at 
McGregor's  Ford  to  Charles  G.  Sheely,  $6,225. 
Other  bids  received  were  as  follows :  Levy 
Construction  Co.,  $8,100;  J.  H.  Forbes  &  Co., 
Ltd.,  $7,500;  Great  Northern  Br.  Co.,  $9,950; 
Beach  Mfg.  Co.,  $9,800;  Security  Bridge  Co., 
$10,497;  Bannock  Engineering  Co.,  Ltd.,  $9,- 
978;  Perham  and  Harris,  $6,520;  J.  J.  Burke 
&  Co.,  $7,200;  Missouri  Valley  Bridge  &  Iron 
Co.,  $8,247;  Minneapolis  Steel  &  Machinery 
Co.,  $7,734;  Rochester  Bridge  Co.,  $8,750; 
Central  States  Bridge  Co.,  $9,633 


The  Board  of  Ada  County  Commissioners, 
Boise,  Idaho,  has  awarded  the  contract  for 
the  construction  of  steel  bridges  with  con- 
crete piers  over  Settlers'  Canal  between  Sec- 
tions 3  and  township  3  north,  range  1  east, 
and  section  34,  township  4  north,  range 
1  east ;  over  the  Ridenbauch  Canal  between 
sections  24  and  25,  township  3  north,  range  2 
east ;  to  the  Missouri  Valley  Bridge  &  Iron 
Co.,  Denver,  Colo.,  at  $5,944.  Other  bids  re- 
ceived for  the  work  were  as  follows :  Bridge 
company,  Indianapolis,  Ind.,  $7,544 ;  Midland 
Valley  Bridge  company,  Kansas  City,  Mo., 
$6,488 ;  the  Rochester  Bridge  company,  Roch- 
ester, Ind.,  $7,433;  J.  H.  Forbes  &  Co.,  Cald- 
well, $6,047  ;  Perham  &  Harris,  Boise,  $6,382 ; 
the  Minneapolis  Steel  &  Machinery  company, 
Minneapolis,  Minn.,  $6,091 ;  James  J.  Burke, 
Salt  Lake,  $6,310;  Omaha  Structural  Steel 
Works,  Omaha,  Neb.,  $6,387.  The  first  of 
these  bridges  is  to  be  20  feet  in  length,  the 
second  24  feet  in  length  and  the  third  50  feet 
in  length. 

Illinois. 

®C.  A.  Wever  &  Son,  Clayton,  111.,  has  been 
awarded  the  contract  for  concrete  repairs  to 
the  McClung  bridge  across  Bear  Creek  in 
Lima  Township  at  $2,095.  For  other  repairs 
including  a  creosote  wood  floor,  Stiles  Bridge 
&  Concrete  Co.,  St.  Louis,  Mo.,  at  $860  re- 
ceived the  contract. 

®The  contract  for  the  construction  of  two 
concrete  bridges  in  Princeton  township.  Bu- 
reau County,  to  Bunyan  Bros.,  Princeton,  111., 
at  $1,000.  One  of  the  structures  will  be  5  ft. 
long,  with  26  ft.  roadway  and  the  other  will 
have  a  14  ft.  span  and  20  ft.  roadway.  Bids 
for  the  work  were  opened  at  the  office  of 
Clarence  A.  Johnson,  Town  Clerk,  Princeton, 
111.,  Sept.  9. 

The  contract  for  the  construction  of  a 
reinforced  concrete  bridge  in  Pearl  City, 
Stephenson  County,  111.,  has  been  awarded  to 
W.  H.  Shons,  Freeport,  111.,  at  $1,250.  Bids 
for  the  work  were  opened  Sept.  19.  The 
structure  which  is  known  as  the  Main  St. 
bridge  will  have  a  span,  27  ft. ;  roadway,  22  ft. ; 
distance  from  finished  roadway  to  bottom  of 
footings,  12  ft.;  length  of  wings,  10  and  12 
ft.  Estimated  concrete  in  structure,  93  cu. 
yds. ;  reinforcing  steel,  11,264  lbs. 

A  committee  of  the  leading  business  men 
of  the  city  of  Rockford  and  Rock  County 
met  recently  with  the  Board  of  Ogle  County 
Supervisors  for  the  purpose  of  securing  the 
co-operation  of  the  latter  in  building  a  bridge 
across  the  Rock  River  on  the  boundary  line. 
The  cost  of  the  structure  as  proposed  is  esti- 
mated at  $50,000. 

A  petition  was  presented  at  the  meeting  of 
the  McLean  County  Board  of  Supervisors, 
Bloomington,  III,  asking  that  the  county  pay 
its  share  for  the  construction  of  a  bridge 
over  the  Macinaw  River  on  the  road  from 
Clarksvjlle  to  Bloomington,  estimated  to  cost 
$4,000 ;  also  for  a  bridge  over  Six-mile  be- 
tween Hudson  and  Bloomington  estimated 
to  cost  $1,100. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  Oct. 
2,  by  Board  of  Hendricks  County  Commis- 
sioners, Danville,  Ind.,  for  the  construction 
of  repairs  on  the  cement  arch  in  Plainrield 
township.    W.  H.  Nichols  is  County  Auditor. 

4*Bids  will  be  received  until  2  p.  m.,  Oct.  3, 
by  Board  of  Grant  County  Commissioners, 
Marion,  Ind.,  for  the  construction  of  certain 
bridges  and  abutments.  A.  Y.  Stout  is  County 
Auditor. 

•J*Bids  will  be  received  until  1  p.  m.,  Oct.  3, 
by  Board  of  Benton  County  Commissioners. 
Fowler,  Ind.,  for  the  construction  of  27 
bridges,  culverts,  etc.  Lemuel  Shipman  is 
County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
5,  by  Board  of  Adams  County  Commissioners, 
Decatur,  Ind.,  for  the  construction  of  several 
cement  bridges.  H.  S.  Michaud  is  County 
Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
7,  by  Board  of  Daviess  County  Commission- 
ers, Washington,  Ind.,  for  the  construction 
of  bridges  in  Harrison,  Barr  and  Washington 


townships.  Thomas  Nugent  is  County  Au- 
ditor. 

Iowa. 

•{•Bids  will  be  received  until  1 :30  p.  m.,  Oct. 
2,  by  Board  of  Cerro  Gordo  County  Supervi- 
sors, Mason  City,  la.,  for  furnishing  the  neces- 
sary labor  and  material  for  an  80-ft.  riveted 
steel  bridge  with  concrete  floor  and  abutments 
to  be  erected  over  Lime  Creek  about  5  miles 
northwest  of  Mason  City.  Plans  and  bidding 
blanks  sent  on  request  by  the  Iowa  Highway 
Commission,  Ames,  la.  C.  E.  Somers  is 
Chairman  of  the  Board.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

®Board  of  Lee  County  Supervisors,  Fort 
Madison,  la.,  has  awarded  the  contract  for 
the  construction  of  three  bridges  to  replace 
the  ones  washed  away  by  a  recent  storm 
to  the  Clinton  Bridge  &  Iron  Works.  A 
60-ft.  structure  will  be  erected  on  a  road 
leading  into  Keokuk ;  a  160-foot  span  across 
Lost  Creek  near  Wever  has  to  be  re- 
built, and  also  a  130-foot  span  near  the 
William  Marsh  place  on  the  crossroad  between 
the  Augusta  and  Denmark  roads.  , 

Board  of  Ida  County  Supervisors,  Ida 
Grove,  la.,  is  planning  the  erection  of  a 
concrete  arch  bridge  over  the  Maple  River 
at  Ida  Grove  to  replace  the  400  ft.  structure 
at  the  west  end  of  town.  The  site  of  the 
bridge  will  be  changed  in  order  that  the  ap- 
proaches may  be  shortened. 

An  ordinance  has  been  introduced  into  the 
city  council  authorizing  and  requiring  the  con- 
struction of  a  viaduct  and  approaches  on 
Plank  St.  over  the  tracks  of  the  Chicago,  Bur- 
lington &  Quincy  R.  R.  in  Burlington,  la. 

A  move  is  on  foot,  according  to  advices 
from  Glenwood,  la.,  looking  to  the  erection  of 
a  toll  bridge  across  the  Missouri  river  at 
a  point  some  two  or  three  miles  south  of  the 
line  between  Mills  and  Pottawatomie  coun- 
ties and  about  opposite  the  town  of  Bellevue, 
Nebraska.  A  petition  is  being  circulated  ask- 
ing Congress  for  a  charter  permitting  the 
erection  of  such  a  bridge. 

Kansas. 

®The  contract  for  the  reconstruction  of 
the  James  St.  bridge  over  the  Kaw  River  to 
conform  with  the  734  ft.  harbor  lines  has 
been  awarded  by  the  Board  of  Wyandotte 
County  Commissioners,  Kansas  City,  Kan.,  to 
the  Mt.  Vernon  Bridge  Co.,  Mt.  Vernon,  O., 
at  $144,871.  The  contract  calls  for  a  new 
span,  one  abutment,  and  two  piers.  Bids 
were  opened  Sept.  11. 

The  bridge  at  Seneca  St.  over  the  Arkansas 
River  in  Wichita,  Kan.,  recently  collapsed 
and  immediate  steps  will  be  taken  for  re- 
pairing the  structure.  It  is  a  question,  of 
only  a  short  time  until  a  new  bridge  will  be 
necessary. 

Louisiana. 

As  the  result  of  the  request  of  a  councilman, 
the  Mayor  of  New  Orleans,  La.,  has  instruct- 
ed Acting  Commissioner  Wild  to  restore  the 
foot  bridge  over  London  Ave. 

Preliminary  field  work  has  been  completed 
by  Engineer,  T.  H.  Mandel,  for  the  construc- 
tion of  the  new  bridge  across  Calcasieu  at 
Lake  Charles.  La.,  and  a  profile  of  the  sur- 
vey will  be  made  and  submitted  to  W.  P. 
Weber.  Chairman  of  the  Committee.  A 
proposition  to  levy  a  tax  in  the  Third.  Fourth 
and  Fifth  Wards  will  then  be  held. 

New  York. 

®The  town  board  of  Southampton,  L.  I.,  has 
awarded  the  contract  for  the  construction  of 
a  new  bridge  over  the  canal  at  Westhampton 
Beach  to  the  Groton  Bridge  Co.  at  $10,189. 
The  structure  must  be  completed  by  January 
1,  1912,  and  work  will  be  started  about  Oct.  1. 

Maryland. 

The  Harbor  Board  of  Baltimore,  Md..  has 
recommended  the  construction  of  a  new 
$1,000,000  bridge  at  Light  St.  as  the  old  struc- 
ture has  necessitated  an  expenditure  of  $7,000 
annually  for  repairs. 

Michigan. 

A  committee  has  been  appointed  by  the  City 
Council  of  Kalamazoo,  Mich.,  to  circulate  and 
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present  petitions  for  the  construction  of  new 
bridges.  Citizens  have  complained  that  the 
structures  at  East  Ave.  and  Mill  St.  are  unfit 
for  traffic.  L.  B.  Fritts  is  a  member  of  the 
committee. 

Minnesota. 

^•Bids  will  be  received  until  11a.  m.,  Oct.  6, 
by  P.  A.  Hoffman,  Dakota  County  Auditor, 
Hastings,  Minn.,  for  the  construction  of  a 
55  ft.  low  truss  span  bridge  across  the  Ver- 
milion River  in  Section  31,  Vermilion,  Dak. 
County,  Minn. 

•J*Bids  will  be  received  until  10  a.  m.,  Oct. 
2,  by  Board  of  County  Commissioners,  Carl- 
ton County,  at  the  office  of  A.  R.  Norman, 
County  Auditor,  Carlton,  Minn.,  for  the  con- 
struction of  two  iron  and  concrete  bridges, 
•one  over  the  Moose  Horn  river  at  Moose 
Lake  on  State  Road  No.  1,  and  one  over  the 
Midway  river  between  Sections  12  and  13  on 
the  Town  of  Thompson  on  State  Road  No.  4. 
Bids  to  be  in  accordance  to  plans  and  specifica- 
tions prepared  by  the  State  Engineer,  now  on 
file  in  the  office  of  the  County  Auditor. 

Special  committees  of  the  Mankato  and 
North  Mankato,  Minn.  Commercial  clubs  re- 
cently met  to  consider  the  matter  of  better 
bridge  accommodations  over  the  Minnesota 
River.  It  was  decided  to  recommend  to  the 
City  officials  the  construction  of  a  new  con- 
crete bridge  at  the  foot  of  Main  street  nearly 
on  the  site  of  the  present  structure.  A  40 
ft.  roadway  for  the  accommodation  of  street 
cars,  automobiles  and  pedestrians  was  also 
suggested. 

The  Roads  and  Bridges  Committee  of  the 
County  Board,  Minneapolis,  Minn.,  has  pre- 
pared a  tentative  list  of  the  road  and  bridge 
improvements  in  Hennepin  County  for  next 
year  and  will  submit  the  list  to  the  Board 
with  a  request  for  an  appropriation  for 
$21)0,000.  The  bridges  sought  are  given  an  es- 
timated cost  of  $50,000.  In  the  list  are:  The 
Deephaven  bridge  over  an  arm  of  Minnetonka 
at  $10,000.  Crystal  bay  bridge,  on  the  north 
shore  road  and  parallel  to  the  Great  Northern 
bridge,  $25,000.  Coffee  bridge.  $2,000;  Hal- 
sted's  bay  bridge,  $2,000,  and  $11,000  for  other 
bridges. 

Mississippi. 

•J»Bids  will  be  received  by  the  Holmes 
County  Supervisors,  Lexington,  Miss.,  for  the 
construction  of  a  steel  bridge  over  Bophumpa 
Creek  on  Lexington  and  Acona  Road.  Par- 
bam  Williams  is  Clerk  of  the  Board. 

•J*Bids  will  be  received  Oct.  2,  by  Board  of 
Harrison  County  Supervisors,  Gulfport,  Miss., 
for  the  construction  of  Lightwood  Knot 
bridge  across  the  Tuxichana  River  and  Rouse 
bridge  across  Saucier  Creek  on  road  from  Mc- 
Henry  to  Airey.  F.  S.  Hewes  is  Clerk  of  the 
Board. 

Missouri. 

"Waddcll  &  Harrington,  Engineers,  1012 
"Baltimore  Ave.,  Kansas  City,  Mo.,  have  esti- 
mated the  cost  of  the  proposed  12th  St.  viaduct 
in  that  city  at  $500,000.  The  city  has  appro- 
priated $475,000  as  its  share  of  the  cost  and 
the  Metropolitan  St.  Ry.  Co.  has  agreed  to 
pay  $200,000.  It  is  believed  that  the  land  dam- 
ages will  amount  to  not  more  than  $100,000. 

Montana. 

The  Lincoln  County  Commissioners,  Libby, 
Mont.,  have  decided  to  call  an  election  to  sub- 
mit to  the  voters  the  proposition  of  bonding 
the  county  to  the  amount  of  $125,000  for  the 
construction  of  three  steel  bridges  across  the 
Kootenai  River  and  to  complete  the  construc- 
tion of  the  road.  One  of  the  proposed  bridges 
will  be  located  at  Rcxford,  one  at  Libby  and 
one  at  Troy.  It  is  estimated  that  they  will 
.  ,,  i  ni  $90,000,  and  the  balance  of  the 
fund  will  be  Uted  for  roads,  provided  a  ma- 
jority of  the  voters  favor  the  bonds. 

Nebraska. 

Petition!  arc  being  circulated  asking  that 
,.1<-rti<.ii  be  held  111  Castle  Kock  and  High- 
land precincts  for  the  issuance  of  bonds 
amounting  to  $fi,000  ill  each  precinct  for  the 
.  instruction  of  a  bridge  over  the  river  just 
north  of  the  new  city  of  McGrcw,  Ncbr.,  in 

•f*  indicates 


Scotts  Bluff  County  of  which  Gering  is  county 
seat. 

New  Hampshire. 

In  accordance  with  an  order  of  Mayor  Hall, 
Dover,  N.  H.,  a  bridge  expert  was  employed 
to  inspect  the  steel  work  of  the  Central  Ave. 
bridge  to  determine  if  the  structure  is  worth 
an  expenditure  of  several  hundred  dollars  for 
replanking  the  roadway. 

New  Jersey. 

Advices  from  Whitehouse,  N.  J.,  state  that 
the  Boards  of  Freeholders  of  Somerset  and 
Hunterdon  Counties  held  a  joint  meeting  at 
North  Branch,  Sept.  19,  to  consider  the  mat- 
ter of  erecting  a  new  line  bridge  to  replace  the 
old  structure  which  recently  collapsed. 

Ohio. 

•J*Bids  will  be  received  until  noon,  Oct.  13, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  265,  of  bridges  over  Bull 
Run,  Forfeit  Run  and  Eagle  Creek  on  the 
Harrison  Pike  in  Colerain  Township.  A  bond 
for  $500  must  be  filed  with  each  bid.  Fred 
Dreihs  is  Clerk  of  the  Board. 

®The  Board  of  Pike  County  Commissioners. 
Waverly,  O.,  has  awarded  the  contract  for 
the  construction  of  the  120  ft.  steel  span  bridge 
over  Crooked  Creek  on  the  Columbus-Ports- 
mouth Road  to  the  Oregonia  Bridge  Co.,  Le- 
banon, O.,  at  $3,470. 

®The  Board  of  Control,  Springfield,  O.,  has 
awarded  the  contract  for  the  construction  of 
a  concrete  bridge  over  the  creek  on  West 
Court  St.  to  William  Sierverling,  Springfield, 
O.,  at  $3,342.  The  new  structure  is  to  have 
sidewalks  of  concrete  and  the  roadway  will 
be  covered  with  crushed  stone. 

Advices  from  Coshocton,  O.,  state  that  three 
bridges  over  the  Mill  Crek  have  been  washed 
out  by  recent  floods  and  County  Commission- 
ers at  that  city  will  immediately  take  steps  to 
replace  the  structures. 

®The  contract  for  the  construction  of  a  new 
floor  on  the  East  Main  St.  bridge  at  Piqua,  O., 
was  awarded  by  the  Board  of  County  Com- 
missioners, Troy,  O.,  to  Al.  S.  Fox,  Dayton, 
O..  at  $2,297. 

Board  of  Wyandot  County  Commissioners, 
Upper  Sandusky,  O.,  has  awarded  the  con- 
tract for  the  construction  of  the  Crawford 
Bridge  in  Crawford  township  to  the  Modern 
Construction  Co.,  at  $860. 

City  Council  of  Cincinnati,  O.,  has  passed 
an  ordinance  authorizing  the  Director  of 
Public  Service  to  enter  into  a  contract  for 
improving  and  repairing  truss  bridges  over 
the  Miami  and  Erie  Canal  at  Sycamore  St., 
Vine  St.,  Race  St.,  12th  St.,  estimated  to 
necessitate  an  expenditure  of  approximately 
$2,582.  Another  ordinance  was  passed  au- 
thorizing a  contract  for  improving  and  re- 
pairing Fern  St.  bridge  at  an  estimated  cost 
of  $11,635.  f 

Suits  have  been  started  by  the  city  of  Cin- 
cinnati, O.,  against  property  owners  for  se- 
curing the  necessary  right  of  way  for  via- 
ducts to  eliminate  a  number  of  grade  cross- 
ings over  which  residents  of  Cumminsville, 
College  Hill  and  other  adjacent  sections  of 
the  city  must  pass.  Among  the  first  of  the 
structures  to  be  erected  will  be  the  proposed 
Ludlow  Dodsworth  Aves.  viaduct. 

Oklahoma. 

®The  Commissioners  of  Choctaw  County, 
Hugo,  Okla.,  have  awarded  the  contract  for 
the  construction  of  27  bridges  to  the  Midland 
Bridge  Co.,  Kansas  City,  Mo.,  at  $115,000. 

®Thc  Alfalfa  County  Commissioners,  Cher- 
okee, Okla.,  have  awarded  the  contract  for 
the  construction  of  fourteen  bridges  to  the 
Kansas  Citv  Bridge  Co.,  Kansas  City,  Mo.,  at 
$11,589. 

Oregon. 

It  i*,  reported  at  Baker,  Ore.,  that  a  steel 
bridge  will  be  erected  across  the  Umatilla 
Uiver  to  replace  the  structure  recently  de- 
stroyed. 

Pennsylvania. 

r,'l  he  Board  of  County  Commissioners,  Le- 
banon, Pa.,  has  awarded  the  contract  for  the 
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erection  of  a  new  reinforced  concrete  bridge 
over  the  Racoon  Creek  in  East  Hanover 
township,  Lebanon  County,  to  M.  D.  Grumbein, 
North  Annville,  Pa.,  at  $1,356. 

®The  following  bids  were  received  Sept.  23, 
by  Board  of  Clearfield  County  Commissioners, 
Clearfield,  Pa.,  for  the  strengthening  of  the 
double  span  steel  bridge  across  the  Susque- 
hanna River  at  Clearfield  :  Croton  Bridge  Co., 
Elmira,  N.  Y.,  $3,974;  A.  Buchanan.  Cham- 
bersburg,  Pa.  (awarded  the  contract),  $3,796; 
Rogers  Bros.,  $4,155;  G.  W.  Ensign,  Camphill, 
$4,368. 

®The  following  bids  were  received  Sept.  23, 
by  Board  of  Clearfield  County  Commissioners, 
Clearfield,  Pa.,  for  the  construction  of  a  110- 
ft.  reinforced  concrete  bridge  at  Coalport:  A. 
Buchanan,  Chambersburg,  Pa.,  $12,987 ;  Lin- 
berg  &  Peterson,  Windsor.  $8,685 ;  J.  A.  Lord, 
Hasting  (awarded  contract),  $6,775;  A.  W. 
Thompson,  Clearfield,  Pa.,  $8,434;  W.  B. 
Hughes,  Clearfield,  Pa.,  $7,428. 

The  following  bids  were  received  by  the 
Board  of  County  Commissioners,  Reading,  Pa., 
on  Sept.  14  for  the  construction  of  the  new 
bridge  at  Penn  St. :  Smith,  McCormick  Co., 
Easton,  $450,000 ;  Nelson,  Merydith  Co.,  Cham- 
bersburg, $419,000;  Brockle,  Hurst  &  Potter 
Co.,  Philadelphia,  $374,437;  John  Goll  &  Co., 
Philadelphia,  $373,000;  Eyre-Shoemaker  Co., 
Philadelphia,  $385,247;  L.  H.  Focht  &  Son, 
Reading,  $325,910;  F.  M.  Talbot  &  Co.,  New 
York,  $354,740.  It  is  probable  that  the  work 
will  be  awarded  to  L.  H.  Focht  &  Son. 

A  resolution  was  adopted  by  the  Council, 
Pittston,  Pa.,  authorizing  the  City  Engineer  to 
prepare  plans  and  estimates  of  the  cost  for 
the  construction  of  two  culverts  on  the  lower 
portion  of  South  Main  St.  and  also  on  Plank 
St. 

Advices  from  Allentown,  Pa.,  state  that  the 
Grand  Jury  has  approved  the  petition  for 
the  construction  of  the  new  inter-county 
bridge  over  the  Lehigh  River  at  South  Beth- 
lehem. It  is  contemplated  to  have  the  coun- 
ties of  Northampton  and  Lehigh  join  in  the 
erection  of  a  modern  reinforced  concrete 
structure  estimated  to  cost  $100,000. 

W.  A.  Hoeveler,  Chairman  of  the  Special 
Committee  appointed  by  the  Council  at  Pitts- 
burg, Pa.,  to  select  a  site  for  the  construction 
of  a  new  bridge  for  the  Bloomfield  resi- 
dents has  called  a  meeting  of  the  citizens 
of  that  town  to  discuss  the  proposition. 

It  is  rumored  in  Allentown,  Pa.,  that  active 
steps  will  be  taken  shortly  looking  to  the 
construction  of  the  proposed  Eighth  St.  bridge, 
which  it  is  said  will  be  a  factor  in  develop- 
ing property  in  Twelfth  Ward  and  Salisburg 
township. 

At  a  special  meeting  of  the  borough  coun- 
cil,- Butler,  Pa.,  it  was  decided  to  take  active 
steps  toward  the  construction  of  a  street- 
wide  viaduct.  The  plan  is  for  the  city  to  con- 
demn the  ground  and  build  an  elevated  street 
from  the  foot  of  East  Wayne  street  to  the 
foot  of  Fairview  avenue  on  Center  avenue. 
The  idea  is  to  pay  all  the  expense  of  the 
improvement  and  then  charge  the  street  rail- 
way for  the  privileges  of  using  the  viaduct. 

Tennessee. 

®The  contract  for  the  erection  of  five  steel 
bridges  in  Fayette  County  has  been  awarded  to 
the  Virginia  Bridge  &  Iron  Works,  Memphis, 
Tenn.,  at  $13,400.  Bids  were  opened  by  the 
County  Board  of  Commisisoners  at  Somcrvillc, 
Tenn..'  Sept.  20.  II.  P.  Hobson  is  Chairman 
of  the  Board. 

Texas. 

■{•Bids  will  be  received  until  noon,  Nov.  20, 
by  Dan  C.  Smith,  Jr.,  City  Controller,  and 
Secretary,  Houston,  Texas,  for  the  construc- 
tion of  two  reinforced  concrete  bridges  over 
White  bayou  and  branch  of  White  Oak  bayou. 
Specifications  and  plans,  bidding  blanks,  etc.. 
can  be  obtained  upon  application  at  the  office 
of  I''.  1..  Dormant,  city  engineer.  Houston, 
fcxas,  by  making  a  deposit  of  $5  with  the 
citv  engineer.  A  certified  check  of  the  bidder 
on'  anv  hank  in  Houston,  Texas,  payable  to 
the  order  of  II  It  Rice,  mayor,  of  $1,500 
will  be  required  to  be  deposited  with  the  bid. 

The  City  Commissioner,  Fort  Worth,  Texas, 

let  recently. 
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ias  authorized  Street  Commissioner  Maddox 
o  secure  estimates  on  the  cost  of  improving 
he  Jennings  Ave.  viaduct  which  is  said  to  be 
>adly  in  need  of  repairs. 

The  Fort  Worth,  Texas,  committee  which 
s  circulating  petitions  for  a  bond  issue  of 
£600,000  for  the  construction  of  four  bridges 
jver  the  Trinity  River  has  received  a  propo- 
sition from  Arlington  citizens  to  make  the 
bond  issue  $1,000,000  for  the  benefit  of  both 
town  and  county.  In  event  the  bond  issue 
is  authorized  $350,000  will  be  spent  for  a  via- 
duct or  causeway  80  ft.  wide  connecting  Fort 
Worth  with  the  city  of  North  Fort  Worth. 

The  County  Court,  Houston,  Texas,  re- 
ceived the  following  bids  for  the  construction 
of  a  bridge  on  the  East  Montgomery  Road 
over  Spring  Creek.  A.  N.  Fittzgerald  &  Co., 
$1,350;  Horton  &  Horton,  $1,368;  S.  J.  Beene, 
$1,468. 

Washington. 

®The  City  Council  of  Spokane,  Wash.,  on 
Sept.  7,  awarded  the  contract  for  the  con- 
struction of  the  new  high  Latah  Creek  bridge 
to  J.  E.  Cunningham,  the  low  bidder,  at  $416,- 
000.  Other  bidders,  as  mentioned  in  our  Sept. 
13  issue,  were :  Graff  Construction  Co.,  Seattle, 
Wash.,  $468,000;  Bates  &  Rogers  Construction 
Co.,  Spokane,  Wash.,  $426,396 ;  Spokane  Con- 
crete Co.,  $489,500. 

®The  International  Contract  Co.,  Central 
Bldg.,  Seattle,  Wash.,  has  been  awarded  the 
contract  at  $10,870  for  the  replacing  of  the 
wooden  bridge  over  the  Sultan  River  with 
steel  spans.    Other  bids  were :  Snohomish  Iron 


Works,  $11,365;  Portland  Bridge  &  Iron  Co., 
$11,840:  Puget  Sound  Bridge  &  Dredging  Co., 
$11,876;  Northwestern  Bridge  Co.,  $11,968; 
Wash.  Engr.  Co.,  $12,100 ;  Everett  Const.  Co., 
$12,237;  Central  States  Bridge  Co.,  $12,530 
and  J.  A.  McEachern  Co.,  $14,277. 

The  Board  of  Yakima  County  Commission- 
ers, North  Yakima,  Wash.,  has  been  petitioned 
by  residents  of  the  fruit  growing  distirct 
known  as  Orchardvale,  for  the  construction 
of  a  bridge  over  the  Yakima  River  to  connect 
the  district  with  Toppenish,  Wash. 

Board  of  King  County  Commissioners  has 
approved  the  plans  of  J.  R.  Morrison,  County 
Engineer,  Seattle,  Wash.,  for  the  construc- 
tion of  a  bridge  in  Ravena  Park  connecting 
the  Seattle  Blvd.  with  the  Rothell  Road,  and 
estimated  to  cost  $40,000.  The  plans  provide 
for  a  bridge  410  ft.  long.  The  floor  will 
be  100  ft.  above  the  bottom  of  the  ravine. 
There  will  be  an  18  ft.  roadway  of  4  in.  plank, 
surfaced  with  asphalt.  The  6  ft.  passenger 
ways  on  either  side  will  be  studded  with  six 
bays  for  observation  purposes. 

Board  of  King  County  Commissioners,  Se- 
attle, Wash.,  has  appropriated  $20,000  out  of 
the  general  road  and  bridge  fund  for  assist- 
ing in  the  construction  of  a  bridge  across 
Ravenna  Park  at  20th  St.  Northeast  con- 
necting with  the  new  Bothell  County  Road. 

Wisconsin. 

®Two  bridge  contracts  have  been  awarded 
W.  C.  Kiernan  &  Co.,  White  Water,  Wis., 
by  the  town  of  Franklin,  Wis.    The  first  for  a 


steel  bridge  with  a  concrete  floor  at  $737  and 
the  second  for  a  reinforced  concrete  bridge  at 
$990.  J.  A.  Davitz  is  town  clerk.  Bids  were 
opened  Sept.  6. 

®The  City  Council  of  Edgerton,  Wis.,  at  a 
recent  meeting  awarded  the  contract  for  the 
construction  of  the  proposed  new  bridge  over 
Saunder's  Creek  on  the  West  Albion  Road  to 
Johnson  &  Amundson,  Edgerton,  at  $1,140. 
Other  bids  were  as  follows:  W.  C.  Kiernan 
&  Co.,  Whitewater.  Wis.,  $1,195;  S.  C.  Brown, 
Evansville,  at  $1,150.  The  foundation  of  the 
structure  will  be  of  concrete  with  steel  beams. 
A  concrete  roadway  will  be  built  with  ce- 
ment sidewalk  on  each  side. 

Canada. 

®The  Dcpartmentof  Railways  and  Canals, 
L.  K.  Jones,  Secy.,  Ottawa,  Ont.,  has  awarded 
the  contract  for  the  removal  of  certain  un- 
used material  delivered  on  the  ground  for  use 
in  connection  with  the  construction  of  the 
old  Quebec  bridge  to  the  Dominion  Iron  & 
Steel  Co.,  Ltd,  Sydney,  N.  S. 

At  a  meeting  of  the  Ratepayers'  Association, 
St.  Vital,  Man,  it  was  decided  that  steps 
should  be  taken  immediately  to  investigate 
the  possibilities  of  building  a  bridge  across 
the  Red  river  opposite  lot  103  or  105  St.  Vital, 
connecting  on  the  west  side  of  the  river  with 
Balford  street,  which  bounds  River  Park  on 
the  west  side.  The  bridge  will  cost  in  the 
neighborhood  of  $100,000,  and  will  give  the 
residents  of  St.  Vital  a  direct  line  to  Winni- 
peg. 
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Arizona. 

•J*Bids  will  be  received  until  2  p.  m.,  Oct. 
12,  by  U.  S.  Reclamation  Service,  Yuma, 
Ariz,  for  the  construction  of  about  nine 
miles  of  canal  located  in  the  Yuma  Indian 
reservation  in  California.  The  work  will  in- 
clude the  excavations  of  approximately  1,300,- 
000  cu.  yds.  of  material  and  will  be  located 
within  5  to  15  miles  of  Yuma. 

Arkansas. 

®The  Timothy  Foohey  Dredging  Co,  Fort 
Wayne,  Ind,  has  been  awarded  a  $27,000  con- 
tract for  ditch  work  for  Osceola  Drainage 
District  No.  12.  Bids  for  the  work  were 
opened  Sept.  23  at  Osceola,  Ark. 

California. 

The  California  Corporation,  Sacramento,  is 
reported  to  be  planning  to  commence  work 
soon  on  a  dam  on  the  Mokelumne,  12  miles 
north  of  Lodi,  to  divert  water  over  that  sec- 
tion for  irrigation  purposes. 

The  Independence  Drainage  District,  Marys- 
ville,  Cal,  is  planning  to  enlarge  its  ditches 
this  fall.  H.  W.  Hicken  is  secretary  of  the 
district  and  Edward  Von  Geldren  is  engineer. 

Idaho. 

•f»Bids  will  be  received  until  9  a.  m,  Nov. 
1,  by  United  States  Reclamation  Service,  Shaw 
Bldg,  Boise,  Idaho,  for  furnishing  164  lateral 
headgates  for  the  Boise  project.  For  par- 
culars  address  the  U.  S.  Reclamation  Service, 
Boise,  Idaho,  and  Washington,  D.  C.  J.  M. 
McKinney  is  Acting  Director.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

Indiana. 

The  report  on  the  Big  Creek  drainage  sys- 
tem has  been  completed  and  filed  in  the  circuit 
court  of  Gibson  County.  The  work  will  not 
be  ready  to  let  for  six  or  eight  months.  This 
is  a  large  project.  It  includes  one  main  line 
30  miles  long,  one  branch  line  nine  miles  long, 
one  branch  line  five  miles  long,  and 
several  smaller  laterals,  the  total  length 
of  all  being  about  45  miles.  Total  assessment 
for  the  work  is  $176,121.  The  bottom  width 
runs  from  8  ft.  to  30  ft.  and  the  slope  of 
banks  is  Vi  to  1.  The  depth  ranges  from 
about  7  ft.  to  15  ft.  and  a  few  places  as  high  as 


25  ft.  and  some  30  ft.  deep.  The  estimated 
number  of  cubic  yards  is  approximately 
1,000,000.  About  three-fourths  of  the  line  will 
have  timber  on  the  banks.  It  is  probable  that 
there  will  be  no  rock  encountered.  The  old 
creek  has  some  rock,  but  it  is  likely  the  new 
channel  will  be  clear  of  stone.  Thos.  J.  John- 
son, Mount  Vernon,  Ind,  is  interested. 

Iowa. 

•J*Bids  will  be  received  until  noon,  Oct.  2, 
by  E.  L.  Marriage,  Hardin,  County  Auditor, 
Eldora,  la,  for  the  construction  of  County 
Drainage  District  No.  26  including  the  fol- 
lowing sections :  Sec.  1,  35,400  ft.  of  open 
work,  approximately  182,600  cu.  yds.  of  ex- 
cavation; average  cut,  8.10  ft.;  maximum  cut, 
14.0  ft.;  slope  1:1,  bottom  8  ft,  Berme  8  ft. 
Sec.  2,  4,600  ft.  of  open  work,  approximately 
14,900  cu.  yds.  of  excavation;  average  cut  7.1 
ft,  maximum  cut  9  ft,  slope  1 :1,  bottom  4  ft, 
berme  6  ft.  Sec.  3,  2,900  ft.  of  14  in.  tile, 
average  cut  5.11  ft,  maximum  cut  6.4  ft,  con- 
crete bulkhead  of  4  cu.  yds.  Sec.  4,  5,200  ft. 
of  20  in.  tile;  4,400  ft.  of  18  in.  tile;  1,800  ft. 
of  15  in.  tile ;  average  cut  6.94  ft,  maximum 
cut  10.6  ft.;  concrete  bulkhead  of  4  cu.  yds. 
Upper  end  Sec.  No.  1,  6  miles  north  and  1 
mile  west  of  Radcliffe,  la.  Upper  end  of  Sec. 
No.  2,  4  miles  north  and  %  mile  west  of 
Radcliffe,  la.  Average  haul  of  Sec.  No.  3, 
approx,  4V2  miles  from  Radcliffe,  la.  Aver- 
age haul  of  Sec.  No.  4,  approx,  4  miles  from 
Buckeye,  la.  Time  of  commencement  of  Sec. 
No.  1,  on  or  before  November  1,  1911,  and  to 
be  completed  on  or  before  August  1,  1912. 
Time  of  commencement  of  Sec.  2,  on  or 
before  November  1,  1911,  and  to  be  com- 
pleted on  or  before  April  1,  1912.  Time  of 
commencement  of  Sec.  No.  3,  on  or  before 
April  1,  1912,  and  to  be  completed  on  or 
before  June  1,  1912.  Time  of  commencement 
of  Sec.  No.  4,  on  or  before  April  1,  1912,  and 
to  be  completed  on  or  before  November  1, 
1912. 

•J*Bids  will  be  received  until  noon,  Oct.  2, 
by  E.  L.  Marriage,  Hardin  County,  la,  Eldora, 
la,  for  the  construction  of  Drainage  District 
No.  22  consisting  of  the  following  approxi- 
mate quantities  in  sections :  No.  1,  2,000  ft. 
of  24  in.  tile;  2,500  ft.  of  2  in.  tile;  average 
cut  7.74,  maximum  11.20;  bulkhead  of  4  cu. 


yds.  concrete.  No.  2,  4,600  ft.  of  16  in.  tile; 
2,100  ft.  of  15  in.  tile ;  average  cut  5.98,  maxi- 
mum 8.50.  No.  3,  1,600  ft.  of  14  in.  tile:  1,200 
ft.  of  10  in.  tile;  800  ft.  of  8  in.  tile;  average 
cut  6.20,  maximum  8.50.  No.  4,  800  ft.  of  18 
in.  tile;  3,200  ft.  of  16  in.  tile;  1,800  ft.  of 
12  in.  tile;  average  cut  6.17,  maximum  8.70. 
No.  5,  1,000  ft.  of  14  in.  tile;  1,300  ft.  of  12 
in.  tile;  average  cut  5.53,  maximum  7.00. 
Average  haul  4%  miles  from  Buckeye,  Iowa. 
Time  of  commencement  on  or  before  April  1, 
1912. 

®A.  L.  Hunt,  Bancroft,  la,  has  been  award- 
ed the  contract  for  constructing  a  system  of 
ditches  in  Kossuth  County,  requiring  337,000 
cu.  vds.  of  excavation. 

®D.  C.  Stephens,  Buffalo,  N.  Y,  at  6.73  cts. 
per  cu.  yd,  has  been  awarded  the  contract  for 
construction  of  a  new  channel  for  the  West 
Nodaway  River  in  Drainage  District  No.  5, 
Page  County,  la.  The  entire  length  of  the 
proposed  new  channel  is  65,700  ft,  of  which 
approximately  51,000  ft.  are  to  be  excavated 
and  about  14,700  ft.  are  in  the  present  channel 
of  the  West  Nodaway  River.  The  width  of 
the  bottom  of  the  new  channel  is  to  be  20  ft. ; 
average  depth,  15.91  ft. ;  maximum  depth,  21 
ft.;  side  slopes,  ¥2  horizontal  to  1  vertical: 
berm  to  be  8  ft.  wide.  The  total  amount  of 
excavation  is  estimated  to  be  848.398  cu.  yds., 
supposed  to  be  all  earth,  consisting  of  loam, 
silt  and  clay.  Part  of  the  right  of  way, 
which  is  100  ft.  wide,  is  covered  with  timber 
and  must  be  cleared  by  the  contractor.  The 
starting  point  is  about  2V2  miles  from  Villisca, 
la,  on  the  main  line  of  the  C,  B.  &  Q.  R.  R. 
Work  is  to  begin  not  later  than  Dec.  1.  1911, 
and  be  completed  not  later  than  Sept.  1.  1913. 
The  other  bidders  on  the  work  were  as  fol- 
lows :  Dunnegan  &  Briggs,  Shenandoah.  Ia, 
7.95  cts.  per  cu.  yd. ;  C.  H.  Sternberg  &  Sons, 
Council  Bluffs,  la,  8.40  cts. ;  Hummer  Con- 
struction Co,  Marion,  O,  8.25  cts. ;  H.  C.  Mc- 
Ginnis,  Bement,  Til,  8.87  cts.;  Saylor  & 
Leonard,  Lamars,  Colo,  8:18  cts.;  J.  L.  Mul- 
len. Lincoln,  Neb,  7.97  cts.  A.  S.  Van  Sandt 
is  engineer  in  charge.  Bids  were  opened 
Sept.  12  by  J.  H.  Taggart,  chairman,  Clarinda, 
Ia. 

Kansas. 

Bids  will  be  asked  in  about  60  days  on  a 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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lot  of  flood-protection  work  on  the  Delaware 
River.  This  work  will  consist  mainly  of  the 
excavation  of  13  cut-off  channels  about  130  ft. 
wide  at  the  bottom  and  from  3  to  8  ft.  in 
depth,  and  varying  in  length  from  300  ft.  to 
1,300  ft.  The  total  amount  of  excavation  will 
approximate  300,000  cu.  yds.  This  work  will 
be  done  by  the  Delaware  River  Drainage  Dis- 
trict, of  which  Thomas  Haney,  Ozawkie,  Kan., 
is  President ;  and  H.,  A.  Ploughe,  Ozawkie, 
Kan.,  is  Secretary.  W.  C.  Hoad,  Lawrence, 
Kan.,  is  Engineer. 

Minnesota. 

®Bids  were  opened  Sept.  15  by  John  Feig. 
county  auditor,  Willmar,  Minn.,  for  the  con- 
struction of  Judicial  Ditch  No.  6,  the  contracts 
being  let  as  follows :  Open  work,  83,145  cu. 
yds.,  P.  J.  Haley,  Willmar,  Minn.,  at  $11,807; 
tile  work,  31,000  ft.  Paul  Paulson,  Cotton- 
wood, Minn.,  at  $5,081. 

®Clyde  A.  Walb,  Lagrange,  Ind.,  has  been 
awarded  a  $34,800  dredge  ditch  contract  in 
Martin  County,  Minn.  This  contract  calls  for 
the  construction  of  Judicial  Ditch  No.  14. 
The  contract  for  the  tile  portion  was  let  to 
Charles  Turnel,  Ceylon,  Minn. 

®Bids  were  opened  Sept.  18  by  Edgar 
Weaver,  county  auditor,  Mankato,  Minn.,  for 
constructing  County  Ditch  No.  20,  the  contract 
being  awarded  to  G.  D.  Gilbertson,  St.  James. 
Minn.,  at  $7,600.  The  work  includes  37,685 
cu.  yds.  of  open  work,  2,050  ft.  6  in.  tile,  6,300 
ft.  8  in.  tile,  4,255  ft.  10  in.  tile  and  3,200  ft.  12 
in.  tile. 

®The  Northwestern  Drainage  Co.,  Thief 
River  Falls,  Minn.,  has  been  awarded  the 
contract  at  13  cts.  per  cu.  yd.  for  constructing 
county  ditches  Nos.  53  and  55,  bids  for  which 
were  opened  Sept.  20  and  21  at  Thief  River 
Falls.  Ditch  No.  53  includes  54,300  cu.  yds. 
of  excavation  and  Ditch  No.  55  includes 
66.000  cu.  yds. 

Preliminary  surveys  and  estimates  are  being 
made  for  an  18  mile  ditch  in  Aitkin  County. 
The  ditch  will  be  known  as  Judicial  Ditch  No. 
2.  Philip  J.  McCauley,  St.  Paul.  Minn.,  is  en- 
gineer. 

Montana. 

The  county  commissioners  of  Custer 
County,  Miles  City,  Mont.,  will  let  a  contract 
for  the  excavation  of  a  ditch  1,500  ft.  long.  8 
ft.  deep  and  20  ft.  wide  at  the  bottom,  which 
will  be  designed  to  alter  the  channel  of  Pow- 
der River  south  of  the  bridge  near  George 
Sandall's  ranch. 

Nebraska. 
•{•Bids  will  be  received  until  noon,  Oct.  10, 
by  Hoard  of  Dodge  County  Supervisors,  Jor- 
gen  Larson,  Chairman,  Colfax,  Nebr.,  for  the 
construction  of  the  John  O'Hare  et  al.  ditch. 
The  ditch  will  be  about  2V>  miles  long  6  ft. 
wide  at  the  bottom,  side  slopes  Vs  to  1  and  in- 
cluding about  22,000  cu.  yds.  I.  W.  Funk  is 
County  Surveyor.  M.  F.  Shonka  is  County 
Clerk  "at  Colfax,  Nebr. 

Nevada. 

®The  U.  S.  Reclamation  Service  has  award- 
ed the  contract  to  the  Bucyrus  Co.,  at  $0,875, 
for  furnishing  for  service  at  Fallon,  Nev.,  one 
Class  14  drag  line  excavator,  equipped  for 
electrical  operation.  Bids  were  opened  Aug.  1. 
New  Mexico. 

Improvements  to  cost  about  $50,000  are  to 
be  made  at  the  Carlsbad  project  of  the  U.  S. 
Reclamation  Service.  A  new  spillway  is  to  be 
constructed  at  Avalon.  It  will  be  of  the  latest 
"wi'-r"  t\p<-,  400  ft.  in  length  and  containing 
ab'. nt  2,600  vds.  of  concrete.  The  base  of  the 
wi<r  will  be  2H  ft.  in  breadth  and  its  height 
will  be  20  ft.  The  improvements  at  Spillway 
No  I  will  consist  of  blocking  the  present 
gates  and  making  a  double  tunnel  from  the 
channel  bed  to  tlx-  present  river  channel  be- 
low the  gates.  Each  tunnel  will  be  H  ft.  in  di- 
ameter and  will  be  cut  out  of  rock  for  a  dis 

tance  ol  80  ft.,  to  the  river  below.  Steel  gates 

especially  designed  for  this  class  of  work  will 
be  installed.  The  tunnels  will  be  concrete 
lined.     'I  he   east    and    west    embankment!  at 

Lake  McMillert  are  to  be  raised  by  adding 

50,0  0  ydl  Of  dirt,  which  will  permit  the  water 

•J.  indicates 


to  rise  more  than  1  ft.  L.  E.  Foster,  Carlsbad, 
N.  Mex.,  is  resident  engineer  in  charge. 

Oklahoma. 

•{•Bids  will  be  received  until  9  a.  m.,  Sept. 
29,  by  J.  Gannaway,  City  Clerk,  McAlester, 
Okla.,  for  the  construction  of  an  earthen  dam 
and  concrete  lined  spillway  for  the  city  in 
the  water  reserve. 

Oregon. 

The  Central  Orchards  Co.,  C.  R.  Bone, 
manager.  Hood  River,  Ore.,  is  planning  to  in- 
stall a  sprinkler  irrigation  system  on  the  com- 
pany's tract.  Iron  pipes  will  be  used  and  it  is 
possible  that  a  cistern  and  filter  system  for 
purification  of  water  for  domestic  use  will  be 
installed  also. 

Memphis,  Tenn.,  and  Vicinity. 

(Regular  Correspondence.) 
®J.  D.  Lynch  was  awarded  the  contract  for 
grading  an  extension  yard  for  the  Illinois  Cen- 
tral R.  R.  at  East  St.  Louis.  111.  The  award 
was  made  last  week.  This  is  the  third  1.  C. 
contract  that  John  Lynch  has  secured  this 
year.  John  states  that  he  will  place  a  shovel 
on  the  East  St.  Louis  work  at  once  and  that 
there  will  be  no  doubt  of  its  being  finished  on 
time. 

®The  Roach-Manigan  Paving  Co.  of  this 
city  were  awarded  Union  Ave.  and  Dunlap  St. 
at  the  last  meeting  of  the  city  council,  both 
of  which  are  to  be  paved  with  asphalt.  The 
Memphis  Asphalt  &  Paving  Co.  was  awarded 
South  Dudley  St.,  The  Southern  Bithulitic  Co. 
Manassas  St.,  and  L.  W.  Johnston  Iowa 
Ave.,  the  first  for  bithulitic  pavement,  the  lat- 
tei  for  brick. 

Maj.  Clarke  S.  Smith  has  just  returned 
from  a  trip  of  inspection  of  all  levee  and  re- 
vertment  work  being  done  under  his  author- 
ity. While  the  levee  work  has  been  slow  for 
the  past  three  weeks  on  account  of  excessive 
hot  weather,  the  Major  seemed  pleased  with 
conditions  in  general. 

Bob  Cheshire  was  seen  on  the  streets  last 
week  looking  hale  and  hearty.  Bob  says  he 
would  like  to  land  on  some  good  railroad 
work  for  the  coming  winter  his  outfit  becom- 
ing idle  about  December  1st. 

City  Engineer  Weatherford  is  preparing  to 
attend  the  convention  of  street  engineers  to 
be  held  in  Grand  Rapids.  After  the  conven- 
tion is  over,  Weatherford  intends  to  take  a 
short  vacation,  which  by  the  way  he  deserves 
very  much,  because  if  anyone  connected  with 
the  city  government  has  been  hustling  this 
summer,  Heiskell  Weatherford  is  that  boy. 
But  he  is  surely  making  a  record  with  the 
many  miles  of  street  work  which  he  has  under 
construction  and  deserves  a  great  deal  of 
praise  for  the  admirable  manner  in  which  he 
has  handled  his  work. 

Billy  Bryan  of  Price  &  Bryan  states  that 
be  will  finish  the  Rayburn  Ave.  subway  on 
which  his  outfit  has  been  working  all  summer, 
by  Oct.  1st,  when  he  will  move  his  forces  on 
some  railroad  work  he  has  contingent  to 
Memphis.  Billy  has  lately  invested  in  some 
new  mules  and  now  has  a  cracker-jack  outfit. 

C.  D.  Smith  is  at  present  in  Arizona  and  the 
west  where  he  has  extensive  contracts  under 
way  for  the  Santa  Fe  road.  Charlie  also  has 
large  contracts  in  New  York  city  building  sub- 
ways and  it  is  a  long  jump  from  the  job  in 
the  east  to  the  job  in  the  west. 

The  past  three  weeks  have  been  hard  ones 
on  the  railroad  and  levee  builders  near  Mem- 
phis, the  beat  preventing  anything  but  about 
a  ball  day's  work.  l"rom  all  down  the  line 
one  heard  the  same  complaint  about  the  ex- 
treme beat  and  together  with  the  humidity 
which  seemed  more  intense  than  usual,  the 
men  and  live  stock  had  a  bard  time.  Rut  now 
tlii-  weather  has  turned  so  much  cooler  and 
has  brought  joy  into  the  hearts  of  |be  dirt 
builders,  The  Contractors  think  that  now  the 
summer  is  over  and  that  they  are  about  to 
strike  their  fall  stride,  from  now  on  main 
\ards  of  earth  will  be  tolled  up  h\  all  the 
I"  ij  s. 

(bailie  Low  ranee  was  in  town  last  week 
and  lay*  that  he  has  been  forced  to  drain  his 
Mound  City  levee  contract  and  also  to  use  a 

Drk  now  open  for  bids.    ®  indicates  a  contn 


pump  on  some  of  the  old  borrow  pits.  Charlie 
wil  have  all  the  water  out  of  his  way  in  thirty 
days,  after  which  his  progress  will  be  un- 
impeded. With  the  large  force  of  teams 
which  he  has  ready  to  move  on  the  work,  all 
should  be  finished  long  before  contract  time. 

Walker  Stansell  was  in  Memphis  not  long 
ago,  from  his  Texas  work.  He  was  here  to 
look  over  the  Rock  Island  contract,  on  which 
his  firm  has  put  in  a  bid,  and  before  leaving 
took  a  run  down  to  Huntington  where  the  big 
dike  is  being  built  by  the  use  of  steam  shovels. 
Walker  likes  Texas  very  much  and  is  loud  in 
his  praise  of  the  work  his  firm  is  doing  on 
the  Orient  road  near  the  Mexican  border. 

Charlie  Siler  ran  in  town  the  other  day  and 
renewed  friendships  with  many  of  the  boys. 
Charlie  has  just  moved  to  Wilson,  Ark.,  on 
some  U.  S.  levee  work.  Like  all  contractors, 
Siler  was  complaining  about  the  heat  and  the 
way  in  which  it  has  delayed  his  progress.  But 
Charlie  says  when  cool  weather  comes  he  is 
going  to  show  some  of  the  boys  how  to  move 
dirt  as  it  has  never  been  moved  before. 

Claud  McTighe  was  an  interested  spectator 
at  the  recent  letting  held  by  the  city.  Like 
many  others  Claud  did  not  know  who  was  go- 
ing to  get  a  contract  so  left  before  things 
were  decided  and  did  not  sub-let  any  of  the 
grading.  Claud  is  doing  very  well  on  his 
Mississippi  Ave.  subway  and  expects  to  be 
finished  before  Christmas. 

W.  E.  Roper  has  just  purchased  ten  of  the 
finest  teams  one  would  care  to  glance  at  and 
has  gotten  back  into  the  street  grading  game 
good  and  proper.  '"Dad,"  as  his  friends  know 
Roper,  is  a  hustler  and  has  been  one  of  the 
most   successful  street  graders  in  Memphis. 

W.  F.  Stephenson  has  finished  his  contract 
for  the  Government  at  Greenville,  Miss.,  and 
has  moved  his  outfit  to  Huntington  where  he 
will  construct  some  levee  for  Roach  &  Stan- 
sell.  Bill  passed  through  the  city  last  week 
en  route  to  the  gold  fields  of  California  where 
he  has  some  valuable  claims.  Bill,  however, 
will  be  gone  but  two  weeks,  after  which  time 
he  will  be  found  hustling  his  crack  team  out- 
fit on  the  large  Huntington  Loop. 

M.  J.  Roach  and  W.  P.  McCadden  of  the 
firm  of  Roach  &  Stansell,  were  in  Chicago  last 
week  where  they  went  to  put  in  a  bid  on 
the  Rock  Island  work  from  Camden  to  Mal- 
vern, Ark. 

Monte  Gardnier,  Asst.  U.  S.  Engineer,  re- 
ports the  successful  sinking  of  the  large  chan- 
nel mat  near  Sunflower  Landing,  Miss.  This 
mat  was  1,000  ft.  long  and  250  ft.  wide  and 
will  protect  a  long  stretch  of  valuable  bank 
near  where  it  was  sunk.  The  forces  are  now 
engaged  in  construction  some  smaller  pocket 
mats  at  the  same  point. 

Bob  St.  John  has  about  finished  all  his  work 
at  Chappel  Hill,  Texas.,  and  is  waiting  to 
learn  the  name  of  the  successful  bidder  on 
the  Rock  Island  work  in  Arkansas  before  he 
moves  his  forces  to  any  other  work. 

Frank  M.  Kerr,  New  Orleans,  Chief  State 
Engineer  for  Louisiana,  has  just  announced 
that  he  will  soon  let  about  200,000  cu.  yds.  of 
levee  work  in  his  district.  This  work  will 
probably  be  bid  on  by  Lowrance  Brothers 
and  Martin  Jennings  from  Memphis,  and  by 
O.  E.  Gibson,  Helgason  Brothers  and  Parker 
from  the  Vicksburg  district.  It  is  doubtful 
whether  Ed  White  of  Dameron  &  White,  Xew 
Orleans  levee  builders,  will  contest  for  the 
contracts  as  this  latter  linn  is  pretty  well 
filled  up  and  then  too  Ed  White  has  large 
railroad  operations  under  way  which  require 
all  his  time  and  attention. 

Maj.  Chas.  E,  Potter,  secretary  of  the  Mis- 
sissippi River  Commission  is  expected  in 
Memphis  this  week  on  the  large  Snag  Roat 
Horatio  Wright.  Maj.  Rotter  is  making  an 
inspection  trip  and  posting  himself  generally 
on  river  conditions. 

Texas. 

•{•Bids  will  be  opened  Oct.  II  by  George  M. 
Smith,  Chairman.  Board  of  Drainage  Com- 
missioners, Cameron  CounU  Drainage  Dis- 
trict No.  L,  at  the  office  of  \  \\ .  Vmthor, 
Drainage  Engineer,  Brownsville,  for  the  con- 
struction of  the  ditches  in  that  district,  men* 

tinned  in  our  last  issue, 
let  recently. 
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®The  Trinity  Valley  Produce  Co.  of  Dallas 
lias  let  contracts  for  the  building  of  seven 
miles  of  levee  around  a  farm  of  3,265  acres 
between  EJm  and  West  forks  of  Trinity 
River.  Goode  &  McEnroe,  Dallas,  are  the 
contractors  and  J.  D.  Carter  the  engineer. 
The  work  will  cost  about  $25,000. 

The  Louisiana-Rio  Grande  Canal  Co.  of 
Pharr,  Hidalgo  County,  has  filed  an  amend- 
ment to  its  charter,  increasing  its  capital  stock 
from  $20,000  to  $050,000. 

Farmers  of  the  San  Benito  district  have  pe- 
titioned the  Cameron  county  commissioners, 
Brownsville,  to  form  a  drainage  district  to  in- 
clude 110,000  acres.  The  commissioners  acted 
favorably  on  the  petition  and  appointed  Ward 
D.  Carpenter,  San  Benito,  Tex.,  as  special  en- 
gineer to  make  a  survey  and  estimate  of  cost 
This  will  be  known  as  District  No.  3. 

The  commissioners  of  Cameron  County 
have  established  Drainage  District  No.  2,  ad- 
joining Brownsville,  and  have  appointed  J.  W. 
Davis.  Brownsville,  as  engineer  to  make  sur- 
veys and  prepare  estimates. 


Washington. 

•{•Bids  will  be  received  until  1  p.  m.,  Oct. 
10,  by  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  for  the  excavation  and 
backfilling  of  trenches  and  construction  of 
wood  stave  and  other  structures  in  the  vicini- 
ty of  Mabton,  Wash.  For  particulars  address 
U.  S.  Reclamation  Service,  Sunnyside,  Wash., 
or  Washington,  D.  C.  J.  M.  McKinney  is 
Acting  Director.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  Sept.  30,  by 
W.  H.  Kingery,  Supervisor,  Shelton,  Wash., 
for  the  construction  of  a  2-mile  drainage  ditch 
in  Mason  County.  The  work  will,  it  is  esti- 
mated, involve  about  20,000  cu.  yds.  of  earth 
moving. 

The  people  living  on  the  dry  lands  of  Kit- 
titas county  (Ellensburg  county  seat)  have 
voted  to  create  an  improvement  district  to 
build  a  canal  and  water  90,000  acres  of  valley 
lands.    A  second  election  will  be  held  to  vote 


the  bonds  needed  to  carry  out  the  work.  The 
water  will  be  taken  from  the  U.  S.  Reclama- 
tion Service  dam  now  under  construction  in 
the  upper  end  of  the  county.  E.  H.  Baldwin, 
Easton,  Wash.,  is  project  engineer  in  charge  of 
the  construction  of  the  dam. 

The  U.  S.  Reclamation  Service  has  been  au- 
thorized to  construct  three  concrete  drops  and 
excavate  about  80,000  cu.  yds.  of  material  on 
Snipes  Mountain  lateral,  near  Sunnyside, 
Wash.,  in  connection  with  the  Sunnyside  unit 
of  the  Yakima  irrigation  project,  Washington. 
The  entire  expenditure  involved  will  approxi- 
mate about  $35,125.  Ernest  McCullough,  Sun- 
nyside, Wash.,  is  project  engineer. 

Wyoming. 

®Advices  from  Thermopolis,  Wye,  state 
that  the  contract  for  the  construction  of  the 
new  steel  and  cement  headgate  at  the  head  of 
the  Big  Horn  canal  has  been  let  to  Ed  Miller 
at  $3,242.  The  company  will  furnish  the  steel 
and  gates  for  the  structure. 


WATER  -WORKS 


Alabama. 

The  Commissioners'  Court  of  Morgan  Coun- 
ty, Decatur,  Ala.,  has  authorized  the  installa- 
tion of  water  works  in  the  county  poorhouse, 
having  purchased  40  acres  of  land  on  which 
there  is  a  spring  sufficiently  elevated  to  furnish 
the  water  without  much  expense. 

Arkansas. 

Property  owners  of  Gravette,  Ark.,  have  pe- 
titioned the  City  Council  to  pass  the  necessary 
ordinance  providing  for  the  installation  of  a 
waterworks  and  an  electric  light  system.  Bonds 
in  the  sum  of  $25,000  will  be  issued  for  the 
improvements.    A.  C.  Veach  is  Mayor. 

California. 

•{•Bids  will  be  received  until  Oct.  18,  by 
City  of  Exeter,  Calif.,  for  the  construction  of 
a  municipal  water  works  system  to  consist  of 
100,000  gal.  steel  tank  and  tower,  motor  driven 
centrifugal  pump  and  about  6  miles  of  mains, 
etc.,  of  a  total  cost  of  about  $40,000.  Sloan 
&  Robson,  Nevada  Bank  Bldg.,  San  Francisco, 
Cal.i  are  Engineers. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
28,  by  City  Clerk  H.  Youngblood,  of  Tracy, 
Cal.,  for  the  construction  of  a  waterworks 
system.  Sloan  &  Robison,  Nevada  Bank  Bldg., 
San  Francisco,  are  engineers. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct.  3, 
by  the  Board  of  Public  Service,  Los  Angeles, 
Cal,  for  furnishing  water  meters  to  the  de- 
partment.   J.  Vroman  is  Secretary. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
18,  by  F.  Von  Schrader,  Chief  Quartermaster, 
Chronicle  Bldg.,  San  Francisco,  Cal.,  for  the 
construction  of  a  sewer  and  water  system  for 
temporary  buildings  at  Camp  Yosemite,  Cal. 

®The  City  Council  of  Porterville,  Cal.,  has 
awarded  the  following  contracts  for  the  pro- 
posed extensions  to  the  water  system :  West- 
ern Engineering  &  Water  Supply  Co.,  Oakland, 
at  about  $12,000,  for  laying  all  pipes;  U.  S. 
Cast  Iron  Pipe  Co.  for  shipping  the  pipe  and 
fittings  from  mill  in  Alabama,  and  Fred  B. 
Roberts,  Co.,  Oakland,  for  the  construction  of 
the  storage  standpipe  on  the  summit  of  the 
Scenic  Heights. 

Plans  for  the  doubling  of  the  capacity  of 
the  water  system  of  Willows,  Cal.,  are  being 
worked  out  by  Chief  Engineer  Hoar  of  the 
Northern  California  Power  Co.  It  is  esti- 
mated that  the  improvements  will  involve  an 
outlay  of  nearly  $15,(100.  The  present  capacity 
of  the  six  wells  of  the  company  for  furnishing 
water  for  the  city  is  40,000  gals,  per  hour.  By 
the  use  of  air  compressors  the  company  hopes 
to  increase  this  capacity  to  00,000  gals,  per 
hour. 

Delaware. 

The  Richardson  Park  Water  Co.,  Richard- 
son Park,  Del.,  has  been  incorporated  with  a 


capital  stock  of  $50,000.  The  incorporators 
are :  W.  Howard  Taylor  and  A.  K.  Taylor, 
Richardson  Park;  George  L.  Medill,  Wilming- 
ton, Del. 

Georgia. 

The  citi/ens  of  Jackson,  Ga.,  have  voted 
bonds  to  the  amount  of  $12,000  for  the  im- 
provement of  its  waterworks  and  electric  light 
system. 

Illinois. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Sept.  28,  by  Village  Council  or  Board  of 
Trustees,  Lake  Bluff,  Lake  County,  111.,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  pneumatic  water  system  according 
to  plans  on  file  at  the  office  of  D.  Witherstine, 
Village  Clerk,  or  at  the  office  of  Architects  J. 
B.  Rohm  &  Son,  138  No.  La  Salle  St.,  Chica- 
go, 111. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Sept.  30,  for  furnishing  and  de- 
livering to  the  meter  mechanical  division 
shops,  1330  Indiana  Ave.,  2,000  %-in.  brass 
union  nipples.  1,000  1-in.  and  500  1%-in.  nip- 
ples, according  to  specifications.  All  nipples 
are  to  be  'made  of  a  material  composed  of  82 
parts  copper,  6  parts  tin,  10  parts  zinc  and  2 
parts  lead  and  properly  mixed.  Cash  or  cer- 
tified check  for  $100  must  accompany  proposal. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements  of  Cicero,  111.,  until  8 
p.  m.,  Oct.  2,  for  furnishing  the  necessary 
labor  and  materials  for  laving  water  supply 
pipe  in  W.  19th  St.  from  46th  Ave.  to  48th  Ave. 
and  in  W.  20th  St.  from  46th  Ave.  to  48th 
Ave.  Cash  or  certified  check  for  2  per  cent  of 
total  bid  must  accompany  proposal.  Plans  and 
specifications  may  be  had  upon  application  to 
Chas.  Stoeffel.  Town  Clerk. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct.  9. 
by  Board  of  Administration,  Springfield.  111., 
for  drilling  a  well  in  the  village  of  Ware,  111., 
on  ground  controlled  by  the  Board  for  the 
Anna  State  Hospital.  F.  D.  Whipp  is  Fiscal 
Suoervisor. 

Jno.  J.  Gallery.  Chicago,  111.,  has  submitted 
to  L.  E.  McGann,  Commissioner  of  Public 
Works.  Chicago,  111.,  a  bid  of  $8,600  for  fur- 
nishing the  necessary  material,  labor,  etc.  nec- 
essary to  construct  the  stairs,  platform,  venti- 
lators and  hexagonal  roof  on  the  Edward  F. 
Dunne  crib.    Bids  opened  Sept.  18. 

Bids  were  opened  Sept.  10  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
for  furnishing  the  necessary  material  and 
labor  to  erect  in  place  an  asbestos  fireproof 
covering  for  steam  pipes,  breechings,  valves, 
etc..  at  each  of  1 1  pumping  stations.  The  Illi- 
nois Fire  Proof  Covering  Co.,  154  W.  Ran- 
dolph St.,  Chicago,  submitted  a  bid  of  $3,133.25, 
which  was  lowest. 


Bids  were  opened  Sept.  21  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
for  furnishing  and  delivering  to  the  water  pipe 
yards  brass  bibb  cocks  of  special  design.  J.  F. 
Ryan  &  Co.,  Jefferson  St.,  Cor.  Monroe  St., 
Chicago,  submitted  the  following  bids,  which 
were  low:  2,000  %-in.,  86  cts.  each;  1,000  1  —in., 
$1.19  each. 

The  Vulcan  Iron  Works,  327  N.  Irving  Av., 
Chicago,  111.,  has  submitted  the  lowest  bid 
($532.61)  for  erecting  and  furnishing  the  nec- 
essary plunger  bowls  and  platforms  for  valve 
gearing  at  the  Chicago  Ave.  pumping  station, 
Chicago  Ave.  and  Lincoln  Park;  Blvd.  L.  E. 
McGann  is  Commissioner  of  Public  Works. 

L.  E.  McGann,  Commissioner  of  Plhlic 
Works,  Chicago,  111.,  has  been  submitted  a  1ml 
of  $1,200  by  Jno.  J.  Gallery,  Chicago,  111.,  for 
the  removal  of  standpipe,  spiral  stairway  and 
lookout  station  of  the  Chicago  Ave.  water 
tower,  Chicago  Ave.,  and  Lincoln  Park  Blvd. 

India. 

•{•Bids  will  be  received  until  4  p.  m.,  Dec.  1, 
by  C.  F.  Payne,  Chairman,  Howrah  Municipal- 
ity, Howrah,  Bengal,  India,  for  following  ma- 
chinery :  Two  vertical,  compound  or  triple  ex- 
pansion steam  engines  direct  coupled  to  cen- 
trifugal pumps  together  with  all  accessories 
complete.  The  pumps  are  to  be  capable  of 
lifting  8,00(1  gals,  per  minute  through  a  total 
head  of  34^  feet,  exclusive  of  friction 
through  a  maximum  length  of  300  ft.  of  suc- 
tion and  2,500  ft.  of  delivery  pipes.  Specifica- 
tion and  form  of  tender  may  be  obtained  at 
the  Municipal  office,  Howrah,  or  at  the  office 
of  the  Sanitary  Engineer,  Bengal,  1  and  2  Old 
Court  House  Corner,  Calcutta,  on  deposit  of 
50/,  which  will  be  refunded  on  receipt  of  a 
bona  fide  tender. 

Indiana. 

The  town  of  Morocco,  Ind.,  has  granted  a 
franchise  for  the  installation  of  a  waterworks 
system. 

®The  City  Council  of  LaPorte,  Ind.,  has 
closed  a  contract  with  A.  M.  Osborn  of  Chi- 
cago, 111.,  for  the  rebuilding  of  the  waterworks 
plant  at  the  Little  Kankakee  river.  The  city 
will  expend  $44,000  in  securing  a  new  supply. 

Iowa. 

•{•Bids  will  be  received  until  8  p.  m..  Oct.  3, 
by  J.  P.  Mead,  Pierson,  la.,  for  the  construc- 
tion of  extension  to  the  present  waterworks, 
comprising  approximately  1,150  feet  of  6-inch 
water  main ;  20  drove  wells,  about  20  feet 
deep;  said  wells  to  be  2  inch,  with  Cook's  pat- 
ent brass  strainers ;  wells  to  be  connected  to 
6-inch  mains  and  all  things  necessary  to  com- 
ply with  plans  and  specifications  on  tile  at  the 
banners  Bank  of  Pierson;  no  gravel  or  stone 
in  ditches. 

The  citizens  of  Storm  Lake,  la.,  have  peti- 
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tioned  the  City  Council  for  a  better  water  sys- 
tem. They  propose  to  sink  wells  and  pipe 
spring  water  to  the  city  for  drinking  and 
washing  purposes,  and  use  the  lake  water  for 
fire  purposes. 

An  election  will  be  held  in  Donnellson,  la., 
on  Oct.  9  for  the  purpose  of  voting  on  the 
proposition  to  install  a  waterworks  system. 

Following  bids  were  received  at  Lost  Nation, 
la.,  on  Sept.  21,  for  the  construction  of  the 
proposed  waterworks  system,  for  which  the 
Iowa  Engineering  Co.,  Chase  Blk.,  Clinton,  la., 
is  Engineer :  The  National  Co.,  South  Bend, 
Ind.,  $8,759;  Cook  Construction  Co.,  Des 
Moines,  la.,  $9,835;  Des  Moines  Bridge  & 
Iron  Co.,  Des  Moines,  $9,999;  C.  W.  Roland 
Co.,  Des  Moines,  $10,500,  and  Thos.  Carey  & 
Son,  Clinton,  la.,  $10,695. 

Kansas. 

•J«Bids  will  be  received  until  6  p.  m.,  Oct.  4, 
by  R.  M.  Van  Duzer,  City  Clerk,  Syracuse, 
Kan.,  for  the  necessary  labor  and  material  for 
the  construction  of  waterworks  and  electric 
light  systems.  J.  S.  Worley  Co.,  217  Reliance 
Bldg.,  Kansas  City,  are  Engineers. 

The  citizens  of  Chapman,  Kan.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $25,000 
for  the  installation  of  a  municipal  waterworks 
plant. 

Louisiana. 

The  City  Council  of  Lafayette,  La.,  has 
adopted  an  ordinance  providing  for  the  is- 
suance of  $00,000  worth  of  certificates  of  in- 
debtedness, the  proceeds  of  which  will  be  used 
to  completely  overhaul  the  light  and  water 
system. 

Maryland. 

Plans  and  specifications  have  been  prepared 
for  the  construction  of  the  new  dam  for  the 
impounding  reservoir  on  the  Gunpowder  River, 
by  the  city  of  Baltimore,  Md.  It  is  thought 
the  Water  Board  will  act  upon  the  plans 
shortly. 

Minnesota. 

•f«Bids  will  be  received  until  8  p.  m.,  Oct. 
3,  by  C.  N.  Dahl,  Village  Clerk,  Columbia 
Heights,  Minn.,  for  furnishing  300  ft.  of  fire 
hose,  Minneapolis  connections. 

The  City  Council  of  Winona,  Minn.,  on 
Sept.  18  received  bids  for  the  construction  of  a 
storm  water  sewer  on  Broadway  from  Center 
to  Johnson  Sts.  New  bids  for  this  work  will 
be  received  until  about  the  first  of  March.  H. 
B.  Walling  is  City  Engineer. 

Mississippi. 

•{■Bids  will  be  received  until  Oct.  18  by 
Board  of  Aldermen,  Lexington,  Miss.,  for  the 
construction  of  a  system  of  waterworks  com- 
prising two  flowing  artesian  wells,  reservoir, 
steel  tank  and  tower,  steam  or  gasoline  pumps, 
boilers  and  about  6  miles  of  6  to  10-in.  mains 
with  hydrants  and  valves.  For  specifications 
address  W.  G.  Kirkpatrick,  Engineer,  Jackson, 
Miss. 

Missouri. 

®Jas.  A.  Pringle  of  Paris,  Mo.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Montgomery,  Mo.,  for  the  construction  of  ex- 
tensions to  the  present  waterworks  system,  as 
follows:  2,800  ft.  of  G-in.  C.  I.  pipe;  20,350  ft. 
of  i  in.  C.  1.  pipe;  700  ft.  of  1 -in.  galvanized 
iron  pipe;  0.000  lbs.  special  castings;  29  fire 
hydrants;  3  G-in.  water  gate  valves  and  boxes; 
10  4-in.  water  gate  valves  and  boxes.  The 
contract  price  is  $11,787.  Fuller-Coult  Co., 
Chemical  I'ddg.,  St.  Louis,  Mo.,  Engineer.  Bids 
were  opened  Sept.  18. 

The  citizens  of  Pacific.  Mo.,  have  voted  the 

issuance  of  bonds  to  the  amount  of  $16,000 
for  a  municipal  water  system. 

Webster,  Gro\cs,  Mo.,  on  Sept.  19,  voted 
the  issuance  of  bonds  to  the  amount  of  $75,- 
000  i"i  the  completion  of  its  municipal  water 
•  v  I  em  27,950  ft.  of  pipe  will  be  laid  in  the 
First  Ward,  !G,050  in  the  Second  Ward,  511,100 

ft.  in  the  Third  Ward,  and  44,200  ft.  in  the 
Fourth  Ward. 

Nebraska. 

•J-Iiids  will  be  r<'<eived  until  .'!  p.  in.,  Sept. 
30,  by  J.  Etnerick,  City  Clerk,  Alliance.  Neb.. 


for  the  construction  and  installation  of  machin- 
ery for  the  light  and  water  department. 

^•Bids  will  be  received  until  4  p.  m.,  Sept. 
28,  by  Mayor  and  City  Council,  Beatrice,  Neb., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  a  reinforced  con- 
crete reservoir  to  be  located  on  lots  10,  11  and 
12,  block  4,  Dwyer's  addition.  The  estimated 
cost  of  the  work  is  $6,500.  S.  Q.  Free  is  City 
Clerk. 

®The  Elkhorn  Construction  Co.,  of  Fremont, 
Neb.,  has  been  awarded  the  contract  by  the 
village  of  Malmo,  Neb.,  for  the  construction  of 
a  waterworks  system  for  $7,164.  The  work 
includes  tank  and  tower,  80  ft.,  pump,  well  and 
engine  house,  3,000  ft.  of  4-in.  pipe,  300  ft.  of 
6-in.  pipe  and  13  hydrants.  L.  G.  Nelson  is 
Village  Clerk.  Bruce  &  Standeven,  Bee  Bldg., 
Omaha,  Neb.,  are  Engineers.  Bids  were  opened 
Sept.  9. 

New  York. 

The  Cornish  Water  Co.,  of  Cornish,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of 
$50,000.  Fred  C.  Small  is  president;  Edwin  C. 
Small,  treasurer,  and  Leon  M.  Aver  is  clerk. 

The  Village  Trustees  of  Whitehall,  N.  Y., 
are  contemplating  improvements  to  the  water- 
works system.  It  is  planned  to  obtain  a  better 
water  supply  from  Long  Pine  or  Pine  Lake  on 
Dresden  Mt. 

North  Dakota. 

•J»Bids  will  be  received  until  5  p.  m.,  Oct.  2, 
by  E.  R.  Orchard,  City  Auditor,  Fargo,  N. 
Dak.,  for  the  necessary  labor  and  material  for 
the  construction  of  380  lin.  ft.  of  6-in.  water 
main  on  Second  St. 

The  city  of  Grand  Forks,  N.  Dak.,  on  Sept. 
22  received  bids  for  the  furnishing  and  lay- 
ing of  water  mains,  and  awarded  the  con- 
tracts as  follows:  W.  Main  No.  70,  2,550  ft., 
Northern  Construction  &  Engineering  Co., 
Grand  Forks;  W.  Main  No.  73,  4,000  ft. 
Northern  Construction  &  Engineering  Co.,  and 
W.  Main  No.  74,  59  ft.,  B.  O.  Paulsness, 
Grand  Forks. 

Ohio. 

^•Bids  will  be  received  until  noon,  Oct.  3, 
by  H.  S.  Romick,  Village  Clerk,  Hilliards,  O., 
for  the  construction  of  a  waterworks  system. 

•J«Bids  will  be  received  until  Sept.  29  by 
Trustees  of  Public  Affairs,  Jefferson,  O.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  an  addition  to  the  pres- 
ent waterworks  dam  by  constructing  a  dam 
thereon  4  ft.  3  in.  higher  than  the  top  of  the 
present  dam. 

•{•Bids  will  be  received  until  noory  Oct.  3,  by 
Director  of  Public  Service,  Cincinnati,  O.,  for 
the  construction  of  main  and  lateral  sewers 
and  drains,  with  their  appurtenances,  in  War- 
dall  Ave.,  from  Boudinot  Ave.  to  a  point  30 
ft,  more  or  less,  east  of  High  Point  Ave.,  Ep- 
worth  Ave.,  from  Wardall  Ave.  to  Verdin 
Ave.;  Fcltz  Ave.  from  Ep worth  Ave.  to  Boudi- 
not Ave.  and  right  of  way,  from  low  point  in 
F.pworth  Ave.  470  ft.,  more  or  less,  south  of 
Wardall  Ave.  easterly  280  ft.,  more  or  less. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  Chief  Engineer 
of  the  Department  of  Public  Service.  J.  A. 
Cline  is  Acting  Clerk. 

•{•Bids  will  be  received  until  noon,  Oct.  31, 
by  II.  H.  Canfield,  Clerk,  Cleveland  Heights, 
O.,  at  the  town  hall  or  at  his  office,  309  Beck- 
man  Bldg.,  Cleveland,  O.,  for  furnishing  the 
material  and  labor  necessary  for  the  improve- 
menl  >>f  Edendale  St.  from  the  north  line  of 
Mayfield  Road  to  the  south  end  of  street,  by 
constructing  a  6-in,  water  main  therein,  ac- 
cording to  the  plans  and  specifications  on  file  at 
I  lie  office  "t  said  (  l.i  l<  ai  tin-  Tow  n  I  [all,  ami 
at  the  office  of  The  F  A.  Tease  Engineering 
Co.,  at  0:tl  Williamson  Bldg.,  Cleveland.  (). 

®The  Cit>  Council  of  llellaire,  O.,  has 
awarded  (be  contract  for  laving  water  mains 
on  South  Kelmont  St.,  and  in  the  Edgehill  ad- 
dition to  W.  J.  McClain,  the  lowest  bidder. 

OLaidlaw,  Dunn,  Gordon  Co.,  of  Cincinnati, 
O.,  has  been  awarded  the  contract  by  the  De- 
partment of  Public  Service  of  that  city  for 
furnishing  and  installing  new  pumping  machin- 
ery for  the  city  waterworks  for  $10,G40.  Bids 
were  opened  Sept.  18. 


The  Standard  Contracting  Co.,  at  $9,163 
submitted  the  lowest  bid  to  the  City  Council 
of  Cleveland,  O.,  for  the  construction  of  thl 
sea  wall  at  the  Kirtland  pumping  station. 

Andrew  Dall  &  Son  submitted  the  lowest  bid 
to  the  City  Council  .of  Cleveland,  O.,  for  the! 
construction  of  the  foundation  for  the  nev 
high  pressure  pumping  station  to  be  erectec 
at  E.  11th  St.  and  Lakeside  Ave.  N.  E. 

Oklahoma. 

•f«Bids  will  be  received  until  10  a.  m.,  Oct.  c 
(readvertisement  of  bids  received  and  rejected 
Sept.  19),  by  Charles  Wheeler,  Jr.,  City  Clerk 
Muskogee,  Okla.,  for  the  construction  of  water 
intake  and  inlet  tower.  The  water  works  in-: 
take  is  54  ins.  in  diameter,  2,600  ft.  long;  toi 
be  laid  across  the  Arkansas  River  and  up  the 
bed  of  the  Grand  River.  The  intake  tower  is 
a  concrete  structure  built  at  the  upper  end  of 
the  intake.  Bids  are  invited  for  the  construc- 
tion, at  a  comparatively  shallow  depth,  in  open 
trench.  Alternate  bids  are  invited  for  the  con- 
struction in  rock  tunnel  at  a  greater  depth, 
tunnel  to  be  lined  either  with  brick  or  concrete. 
Proposals  for  this  contract  shall  be  accom- 
panied by  a  certified  check  for  $5,000,  made 
payable  to  the  city  of  Muskogee,  Okla.,  with- 
out conditions.  Plans  and  specifications  can  be 
seen  and  secured  at  the  office  of  the  City  En- 
gineer, T.  P.  Clonts,  Muskogee,  Okla.,  or  at 
the  office  of  the  Consulting  Engineer,  Alexan- 
der Potter,  114  Liberty  St.,  New  York  City, 
upon  payment  of  $3.00. 

®The  President  of  the  Board  of  Trustees  of 
Soper,  Okla.,  has  been  authorized  to  issue 
bonds  in  the  sum  of  $13,000  to  cover  the  ex- 
pense  of  installing  a  waterworks  system.  The 
contract  has  been  let  to  N.  S.  Sherman  of 
Oklahoma  City  for  $11,200. 

The  citizens  of  Clinton,  Okla.,  have  voted  : 
the  issuance  of  bonds  to  the  amount  of  $30,- 
000  for  the  sinking  of  a  deep  well.    Bids  will 
be  asked  as  soon  as  the  bonds  are  sold. 

Oregon. 

®William  Isensee  has  been  awarded  the  con- 
tract  by  the  Water  Board  of  Portland,  Ore., 
for  building  an  iron  fence  around  reservoirs 
Nos.  5  and  6  on  Mt.  Tabor  for  $10,384. 

The  Water  Board  of  Portland,  Ore.,  has  ap- 
proved plans  for  supplying  Fulton  Park  and 
Carson  Heights  in  South  Portland  with  water. 
A  pumping  station  will  be  constructed  to  raise 
the  water  to  a  standpipe  on  the  heights. 

Following  bids  were  received  by  the  Water 
Board  of  Portland,  Ore.,  for  furnishing  the 
department  with  500  fire  hydrants :  Hoge  & 
Swift,  $39.60  each;  Caldwell  Machinery  Co., 
$38.70  each,  and  R.  D.  Wood  &  Co..  $39.40  each. 

Pennsylvania. 

®The  contract  for  the  construction  of  a  new 
water  plant  for  the  state  insane  asylum  at 
Rittersville,  Pa.,  has  been  awarded  to  George 
H.  Hardner,  of  Allentown,  Pa.,  for  $29,950. 

Frank  Samuels,  15th  and  Market  Sts.,  Phila- 
delphia, Pa.,  submitted  the  only  bid  to  the 
Service  Director  of  that  city  for  the  old  ma- 
chinery in  the  Fairmount  Waterworks,  which 
building  is  now  being  converted  into  a  public 
aquarium,  as  follows:  $4.65  per  ton  of  2,000 
lbs.,  for  wrought  or  cast  iron  and  steel,  $0.07% 
per  lb.  for  brass,  bronze,  babbitt  and  composi- 
tion, and  $520.80  for  each  pumping  station. 

The  Town  Council  of  Bethlehem,  Pa.,  has 
passed  an  ordinance  relative  to  submitting  to 
the  people  the  increase  of  indebtedness  of  the 
borough  to  the  extent  of  $175,000  for  a  new 
water  plant. 

The  Evitts  Creek  Water  Co.,  organized  at 
Bedford,  Pa.,  has  been  granted  a  franchise  by 
the  State  of  Pennsylvania.  The  company  is  to 
have  charge  of  the  construction  of  the  dam 
and  the  supplying  of  water  that  will  be  brought 
from  Evitts  creek  to  Cumberland,  Md.,  on 
which  new  water  supply  the  city  of  Cumber- 
land will  expend  $500,000.  City  Attorney  P. 
Lindley  Sloan  of  Cumberland  is  Secretary; 
Mayor  George  (i.  Young  of  Cumberland  and 
Charles  Mock  of  Bedford  are  members  of 
the  board. 

South  Dakota. 

•  llu  Hoard  oi  Commissi) mei  s  ol  Sioux 
balls,  S.  Pak.,  received  the  following  bids  for 
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igging  a  new  well  at  the  city  waterworks 
ilant,  said  well  to  be  50  ft.  in  diameter  and 
S  ft.  deep :  Fraser  &  Danforth,  St.  Paul, 
iinn,  $11,500;  if  gravel  screens  are  omitted, 
[educt  $300;  (awarded  contract).  W.  D.  Lov- 
■  Minneapolis,  Minn.,  $11,950;  if  gravel 
creens  are  omitted,  deduct  $241.  J.  W.  Tur- 
ler  Improvement  Co.,  Des  Moines,  la,  $12,- 
00;  if  gravel  screens  are  omitted,  deduct  $250. 
'ook  Construction  Co,  Des  Moines,  la,  $12,- 
110:  if  gravel  screens  are  omitted,  deduct 
1210.  Tanner  Bros,  Webster,  S.  D,  $11,750; 
f  gravel  screens  are  omitted,  deduct  $150. 
Security  Bridge  Co,  Minneapolis,  Minn,  $11,- 
90;  if  gravel  screens  are  omitted,  deduct  $238. 
<anebust  Construction  Co,  Sioux  Falls,  S. 
),  $12,400;  if  gravel  screens  are  omitted,  de- 
luct  $300. 

An  election  was  held  in  Kingstree,  S.  C,  on 
Sept.  26  for  the  purpose  of  voting  on  the  issu- 
tnce  of  bonds  for  the  installation  of  a  water 
irorks. 

Texas. 

^•Bids  will  be  received  until  Oct.  2,  by  City 
:ouncil,  Bartlett,  Texas,  for  2,000  ft.  of  4-in. 
ast  iron  water  pipe.  J.  Dodt  is  Secretary 
if  the  city. 

®The  Board  of  City  Commissioners  of  Dal- 
as,  Tex,  received  the  following  bids  for  the 
:onstruction  of  the  second  permanent  dam  in 
ilm  Fork  of  the  Trinity  River.    The  dam  is 

0  be  about  130  ft.  long,  of  steel  reinforced 
:oncrete,  solid  construction,  with  spillway  over 

1  large  part  of  the  central  section,  to  have 
!eep  side  walls  to  prevent  the  erosion  of  the 
:arth  around  the  ends  of  the  dam :  Tarrant 
Construction  Co,  $56,975,  for  the  completed 
vork,  taking  about  $1,000  off  for  each  if  the 
:ut-off  walls  are  not  required ;  Jones  &  Co, 
531,900,  with  a  reduction  of  $940  each  for  the 
:ut-off  walls  if  they  are  omitted.  The  con- 
tact was  awarded  to  Jones  &  Co,  and  in- 
cudes the  cut-off  walls.  The  new  dam  will 
)e  placed  at  California  Crossing,  10  miles 
lorthwest  of  the  city  and  two  and  one-half 
niles  northwest  from  Letot,  a  station  on  the 
Denton  branch  of  the  Missouri,  Kansas  & 
rexas. 

®The  City  Commissioners  of  Fort  Worth, 


Tex,  have  let  the  contract  for  constructing 
the  masonry  of  earthworks  of  the  West  Fork 
reservoir  to  the  Underground  Construction 
Co,  Bank  of  Commerce  Bldg,  St.  Louis,  Mo, 
for  a  total  of  $372,500,  the  masonry  to  cost 
$248,500.  The  contract  for  the  conduit  leading 
from  the  reservoir  to  the  city  was  awarded  to 
the  Hedges  Construction  Co,  of  Springfield, 
Mo,  for  $104,400,  and  the  contract  for  the 
settling  reservoir  to  Dennis  Fagin  of  Fort 
Worth  for  $36,260.  The  present  headquar- 
ters of  the  Underground  Construction  Co. 
on  this  work  are  at  the  Siebold  Hotel,  Fort 
Worth,  Tex.  The  company  is  in  the  market 
for  machinery,  tools,  etc. 

®A.  M.  Lockett  &  Co.  have  been  awarded 
the  contract  by  the  City  Commission  of  Fort 
Worth,  Tex,  for  two  air  compressors  for 
the  South  waterworks  plant  for  $6,966.  The 
Van  Zandt-Moore  Iron  Works  bid  $8,334. 

The  citizens  of  Paris,  Tex,  have  voted  the 
issuance  of  bonds  in  the  sum  of  $35,000  for 
the  improvement  of  the  water  supply,  as  rec- 
ommended by  the  Board  of  Trade  several 
weeks  ago. 

The  City  Council  of  Temple,  Tex,  has  au- 
thorized the  Water  Commissioners  to  expend 
approximately  $13,000  out  of  the  revenues  of 
the  plant  for  the  purpose  of  installing  a  dupli- 
cate pump  of  3,000,000-gals.  capacity,  erect  a 
brick  pumping  station  in  lieu  of  the  iron  cov- 
ered structure  now  in  use  at  Leon  River,  and 
to  lay  duplicate  mains  from  the  city  pumping 
station  to  25th  St. 

The  Attorney  General's  Department,  Austin, 
Tex,  has  approved  an  issue  of  bonds  to  the 
amount  of  $12,000  by  the  officials  of  Archer 
City,  for  waterworks. 

The  Board  of  City  Commissioners  of  Dal- 
las, Tex,  received  the  following  bids  for  15-6- 
in.  and  86-4-in.  fire  hydrants:  Rensselaer  Mfg. 
Co,  $27.45  and  $22.75  respectively  for  each; 
Hardy  Greenwood  for  R.  D.  Wood  &  Co,  $28 
and  $21.95  respectively. 

The  city  of  Seguin,  Tex,  has  ordered  about 
one  mile  of  4-in.  water  mains  laid  to  the  site 
selected  for  the  Lutheran  college. 

Bonds  to  the  amount  of  $40,000  have  been 
voted  by  the  city  of  Brady,  Tex,  for  the  pur- 
pose of  installing  a  waterworks  system. 


Utah. 

The  City  Council  of  Ogden,  Utah,  has  voted 
to  take  preparatory  steps  for  the  building  of 
the  dam  and  storage  reservoir  in  the  South 
Fork  canyon.  An  appropriation  of  $3,500  has 
been  made  for  the  preliminary  work.  It  is 
estimated  that  the  dam  and  reservoir  will  cost 
$211,000. 

Washington. 

The  City  Commissioners  of  Morton,  Wash, 
have  granted  a  franchise  to  A.  W.  Van  Ars- 
dale  for  the  installation  of  a  water  and  light 
system  in  that  city. 

A  special  election  will  be  held  in  Pasco, 
Wash,  during  October  to  vote  on  the  acquisi- 
tion of  the  city  waterworks  from  the  Pacific 
Power  &  Light  Co.  Bonds  to  the  amount  of 
$50,000  will  be  voted  to  acquire  the  plant  and 
make  improvements. 

Wisconsin. 

»J»Bids  will  be  received  until  7  p.  m,  Oct. 
2,  by  J.  E.  Kennedy,  Secy.  Water  Commission, 
Platteville.  Wis,  for  one  deep  well  plunger 
pump,  capacity  of  500  gals,  per  minute. 

City  Engineer  J.  A.  Mesiroff  of  Milwaukee, 
Wis,  has  submitted  to  the  Aldermen  estimates 
and  tentative  plans  for  a  tunnel  into  the  lake 
off  Linnwood  Ave,  and  the  establishment  of  a 
pumping  station  on  the  river  at  Chambers  St. 
It  will  require  about  three  years  to  com- 
plete this  work,  and  the  estimated  cost  is 
$850,000. 

Canada. 

•J«Bids  will  be  received  until  noon,  Oct.  12, 
by  W.  A.  Hanraha,  Secy.  Water  Commis- 
sioners, Windsor,  Ont,  for  a  60-in.  steel  intake 
pipe  approximately  500  ft.  long  of  %-in.  riv- 
eted steel  plates  together  with  a  concrete 
screen  well  approximately  18  ft.  by  30  ft,  with 
appurtenances.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  Water  Department, 
Windsor  and  also  at  the  office  of  Smith, 
Hinchman  &  Grylls,  Detroit,  Mich. 

The  citizens  of  Prince  Rupert,  B.  C,  have 
passed  a  by-law  providing  for  a  $550,000 
hydro-electric  system.  This  will  include  the 
purchase  of  much  pumping  machinery,  mains, 
etc. 
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Alabama. 

®The  Southern  Asphalt  &  Construction  Co, 
)f  Birmingham,  Ala,  has  been  awarded  the 
:ontract  by  the  city  officials  of  Lake  Charles, 
fe,  A.  Wentz,  Secy,  for  the  construction  of 
ibout  22  miles  of  clay  pipe  sewer,  6  to  24-ins. 
n  diameter ;  4  reinforced  concrete  reduction 
anks  and  pumping  station,  for  $98,000.  W.  G. 
iirkpatrick,  Jackson,  Miss,  is  Engineer.  Bids 
vere  opened  Sept.  18. 

Arizona. 

®The  American  Water  &  Light  Co,  76  W. 
Monroe  St,  Chicago,  111,  to  whom  the  con- 
Tact  was  recently  awarded  by  the  city  of 
Phoenix,  Ariz,  for  the  construction  of  a 
sewer  system,  amounting  to  $308,940,  has  sub- 
et  the  contract  for  furnishing  the  sewer  pipe 
:o  the  Alhambra  Brick  Co,  of  Phoenix.  This 
rontract  calls  for  approximately  250,000  ft. 
}f  vitrified  pipe  ranging  in  size  from  8  to  16 
ns..  and  about  150,000  ft.  of  smaller  pipe  will 
)e  needed  by  citizens  for  making  connections. 
Dlmstead  &  Gillelen,  604  Wright  &  Callender 
Bldg,  Los  Angeles,  Cal,  are  the  Engineers. 

J.  F.  Hamilton,  of  the  Hamilton  Bros.'  En- 
gineering Construction  Co,  has  completed 
:he  plans  and  specifications  for  the  construc- 
:ion  of  a  sewer  system  in  Globe,  Ariz.,  and 
will  submit  the  same  to  the  City  Council  the 
atter  part  of  this  month. 

Arkansas. 

®The  sewer  commission  of  Texarkana, 
Krk.,  has  awarded  the  contract  to  Charles 
Conway  for  the  construction  of  a  storm  sewer 
in  District  No.  10,  for  $9,985. 


California. 

•J«Bids  will  be  received  until  6  p.  m,  Sept. 
28,  by  H.  Youngblood,  City  Clerk,  Tracv, 
Cal,  for  the  construction  of  over  5  miles  of 
vitrified  sewer  pipe  with  manholes,  flush 
tanks,  liquifying  tank  and  disposal  works. 

®The  City  Trustees  of  Coronado,  Cal,  have 
awarded  the  contract  to  Watson  &  Spicer  of 
Los  Angeles,  Cal,  for  the  sewer  construction 
work  provided  for  by  the  recent  bond  issue. 
The  contract  price  is  $26,587.  The  improve- 
ment includes  the  construction  of  a  complete 
system  in  the  district  lying  east  of  Pamona 
Ave. 

The  city  officials  of  Portola,  Cal,  contem- 
plate installing  a  sewer  system.  An  engineer 
has  been  employed  to  make  an  estimate  of 
the  amount  of  money  which  will  be  necessary 
to  install  a  first-class  system.  The  present 
plans  are  to  lay  sewer  mains  in  the  principal 
streets  of  the  city  and  to  extend  branches  into 
the  new  residence  districts  as  the  town  grows. 
It  is  thought  a  system  can  be  put  in  for  about 
$25,000. 

Colorado. 

®The  Board  of  Public  Works  of  Denver, 
Colo,  has  awarded  the  contract  for  the  South 
Denver  Improvement  District  No.  9  to  the 
Denver  &  Pueblo  Construction  Co,  for  $53,- 
962. 

The  city  engineer  of  Denver,  Colo,  is  mak- 
ing estimates  for  the  proposed  storm  sewer 
svstem  for  East  and  South  Denver,  to  cost 
in  the  neighborhood  of  $2,500,000.  It  is 
thought  45.000  lots  will  be  affected.  It  will 
take  six  months  to  complete  the  estimates, 


and  the  Board  of  Public  Works  will  then  pro- 
ceed with  the  construction  in  sections.  The 
main  line  will  be  10  miles  in  length. 

The  City  Council  of  Denver,  Colo,  has 
pending  an  ordinance  calling  for  an  election 
to  vote  upon  a  bond  issue  of  $350,000  for  the 
extension  of  the  city's  sewer  system. 

The  Trustees  of  the  Myron  Stratton  Home 
corporation,  according  to  advices  from  Col- 
orado Springs,  Colo,  are  having  plans  made 
for  a  sewer  system  for  the  cottages  located 
north  of  Stratton  park,  and  a  combined  filtra- 
tion and  reservoir  system  for  the  Myron  Strat- 
ton home  at  Broadmoor.  The  cost  will  be 
over  $100,000. 

The  Board  of  Public  Works  of  Denver, 
Colo,  has  plans  under  way  for  a  storm  sewer 
system  to  cover  an  extensive  territory  north- 
east and  south  of  Citv  Park.  The  estimated 
cost  is  placed  at  $1,000,000. 

Florida. 

•J«Bids  will  be  received  until  3  p.  m,  Oct.  9, 
by  Trustees  of  the  Water  Works  Improve- 
ment, Jacksonville,  Fla,  for  the  furnishing  of 
the  necessary  labor  and  material  for  the  con- 
struction of  "about  890  ft.  of  14-in.  c.-i.  sewer 
pipe,  together  with  14  14x6-in.  c.-i.  Y  branches 
and  building  two  manholes.  R.  Ellis  is  su- 
perintendent and  W.  Bostwick.  Jr.,  is  chair- 
man of  Trustees. 

Idaho. 

•J'Bids  will  be  received  until  noon,  Oct.  20, 
by  Committee  on  Sewers  at  the  office  of  City 
Clerk,  Payette,  Idaho,  for  the  construction 
of  16,700  ft.  of  6  to  lo-in.  vitrified  sewer  pipe 


indicatss  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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with  manholes,  flush  tanks,  etc.,  in  District 
No.  2.  M.  O.  Luther  is  City  Clerk.  C.  P. 
Lattig,  Payette,  Idaho,  is  Engineer. 

Illinois. 

®Board  of  Local  Improvements  of  Park 
Ridge.  111.,  W.  H.  Dewey,  Secy.,  has  awarded 
the  contract  for  the  construction  of  a  com- 
bined sanitary  and  storm  concrete  sewer  in 
Center  St.  to  Cleary,  White  &  Newman.  17 
N.  La  Salle  St.,  Chicago,  111.,  for  $59,448 ;  bids 
opened  Sept.  13.  The  work  and  the  unit  price 
bid  were  as  follows :  1  cement  concrete  bulk- 
head 12  ft.  by  12  ft.  by  2%  ft.  on  a  cement 
concrete  base  12  ft.  by  2V2  ft.  by  1%  ft.,  $156; 
6.350  ljn.  ft.  of  cement  concrete  sewer,  cylin- 
drical in  shape  with  an  internal  diameter  of 
6  ft.  and  walls  7  ins.  thick  at  $7.92;  1,050  lin. 
ft.  of  cement  concrete  sewer  cylindrical  in 
shape  with  an  internal  diameter  of  3  ft.  and 
walls  5  ins.  thick,  at  $4.91;  50  lin.  ft.  of  vit- 
rified tile  pipe  sewer  2  ins.  thick,  cylindrical  in 
shape  and  with  an  internal  diameter  of  24  ins., 
at  $3.50 ;  25  lin.  ft.  of  vitrified  tile  pipe  sewer 
1%  ins.  thick,  cylindrical  in  shape  and  with 
an  internal  diameter  of  18  ins.,  at  $3.25 ;  16 
brick  catchbasins  constructed  in  place  with 
iron  covers  trapped  and  connected  with  sewer 
by  9-in.  tile  pipe  at  $75.00;  120  lin.  ft.  of  vit- 
rified tile  pipe  sewer  94  ins.  thick,  cylindrical 
in  shape,  with  an  internal  diameter  of  6  ins. 
for  house  connection  drains,  at  $2.75 ;  27  ce- 
ment concrete  manholes  with  iron  covers  com- 
plete, including  connections  with  intercepting 
sewers,  at  $75.00 ;  6-18  in.  connection  slants 
complete  at  $1.75;  30-6  in.  house  connection 
slants  complete  in  place  at  $0.75.  Other  bids 
received  were:  H.  D.  Hallett,  $01,430;  Henry 
J  McNichols.  $59,500,  and  Dearborn  &  Jack- 
son, $62,414. 

In  our  issue  of  Sept.  13  it  was  stated  that 
the  Indian  Refining  Co.,  179  W.  Washington 
St.,  Chicago,  had  been  awarded  the  contract 
by  the  Department  of  Public  Works  of  Chi- 
cago for  furnishing  and  delivering  to  the 
street  department  200,000  gals  of  road  oil  at 
$2.49  per  gal.  This  was  a  typographical  error 
and  should  have  been  $.0249  per  gal. 

Indiana. 

•J*Bids  will  be  received  until  10  a.  m.,  Oct. 
5.  by  G.  S.  Bingham,  Asst.  Quartermaster 
General,  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  the  construction  of  a  6-in.  sewer  and 
4-in.  drain,  installing  a  bath  and  building  a 
partition  in  bath  room  at  the  New  Albany 
National  Cemetery,  New  Albany,  Ind. 

®The  Board  of  Public  Works  of  Indianap- 
olis, Ind.,  has  awarded  the  following  contracts 
for  sewer  work  :  Local  sewer  in  alley  east  of 
State  from  Orange  to  alley  south  of  Prospect 
td  the  A.  Bruner  Co. ;  local  sewer  in  alley 
north  of  31th  from  Clifton  to  the  alley  west 
of  Northwestern  to  the  A.  Bruner  Co.,  and 
local  sewer  in  Rockwood  Ave.,  from  Maple 
Road  to  40th  to  the  A.  Bruner  Co. 

An  agitation  has  been  started  in  Fairmount, 
Ind..  for  the  construction  of  a  storm  sewer 
leading  from  the  corporate  limits  east  to 
Back  Creek,  between  Washington  and  First 
Sts. 

Employes  of  the  City  Engineering  Depart- 
ment of  Indianapolis,  Ind.,  have  made  a  24- 
hour  test  to  determine  the  amount  of  sewage 
emptying  into  White  river,  to  be  used  in  es- 
timating tin-  cosl  of  and  making  plans  for  a 
sewage  disposal  plant. 

Iowa. 

•{•Bids  will  be  received  until  9  a.  m.,  Sept. 
27.  by  City  Council,  Des  Moines,  la.,  for  the 
following-described  improvements.  From  the 
sewer  in  place  on  East  Thirteenth  St.  east  mi 
the  center  line  of  Matte rn  Ave.  to  the  center 
mI  York  St  ,  a  12  in.  vitrified  clay  pipe  sewer. 

From  the  center  <>f  Mattern  Ave.  north  on  the 

enter  id  York  St    to  a  point  75  ft.  south  of 
the  lotlth  line  «>f  Thompson  Ave.,  a  10— in.  v  it  - 
1 1 1 1 < ' I  (  lap  pipe  sewer.  From  the  center  •  •  f  Mai 
tern  Ave,  south  on  the  center  of  York  St.  In  a 
point  75  ft.  north  of  the  north  line  of  Wash 

ington  Ave.,  a  10  in.  vitrified  clay  pipe  lewer, 

\liinit   2.174   lin.    ft    of  sewer,   mure  or  less. 

Work  !•>  begin  on  or  before  the  3d  daj  of 

October,  I'M  I,  tnd  tO  be  completed  mi  or  be 


fore  the  1st  day  of  December,  1911.  Horace 
Susong  is  City  Clerk. 

4«Bids  will  be  received  until  9  a.  m.,  Sept. 
27,  by  City  Council,  Des  Moines,  la.,  for  the 
construction  of  the  Polk  Place  Sewer  Sys-. 
tern  No.  2064.   James  R.  Hanna  is  Mayor  and 
Horace  Susong  is  City  Clerk. 

®The  City  Council  of  Dubuque,  la.,  has  let 
the  contract  for  installing  the  sanitary  sewer 
on  Mt.  Pleasant  Ave.,  from  West  14th  St. 
east,  to  T.  J.  Hassett  for  $0.75  per  lin.  ft.,  and 
$40  for  each  manhole. 

®The  City  Council  of  Avoca,  la.,  has  award- 
ed the  contract  for  the  construction  of  sewers 
to  C.  H.  Camoy  of  Harlan,  la.,  for  $11,520. 
The  work  must  be  completed  by  Dec.  15. 

®C.  E.  Brigg  of  Shenandoah,  la.,  has  been 
awarded  the  contract  for  the  construction  of 
a  sewerage  system  for  Logan,  la.,  to  cost 
$6,200.^ 

®01iver  G.  Kringle  of  Elkader,  la.,  has  been 
awarded  the  contract  by  the  City  Council  of 
West  Union,  la.,  for  the  construction  of  7,485 
ft.  of  sewers,  including  septic  tanks  and  flush 
tanks,  for  $3,623.    Bids  were  opened  Sept.  14. 

®The  City  Council  of  Belle  Plaine,  la.,  has 
awarded  contracts  for  the  construction  of  lat- 
eral sewers,  outlet  sewers  and  water  works 
extension,  for  which  bids  were  received  on 
Sept.  11,  and  the  Iowa  Engineering  Co.,  Clin- 
ton, la.,  Engineers,  as  follows :  Geo.  A.  Mal- 
lory  &  Co.,  Kewanee,  III,  lateral  sewers,  $24,- 
082,  itemized  as  follows : 


444  ft.  12-in.  c.  i.  pipe,  laid  $2.00 

Sll  ft.  15-in.  vit.  pipe,  laid  65 

9,400  ft.  12-in.  vit.  pipe,  laid  51 

6.S50  ft.  10-in.  vit.  pipe,  laid  46 

30,240  ft.    S-in.  vit.  pipe,  laid  3S 

Twenty-one  flush  tanks,  $60  each. 
Seventy-three  manholes,  $27  each. 


Geo.  A.  Mallory  &  Co.,  outlet  sewers,  $5,449, 
itemized  as  follows : 


16  ft.  18-in.  e.  i.  pipe,  laid  $  2.00 

4,584  ft.  18-in.  vit.  pipe,  laid  65 

4,252  ft.  15-in.  vit.  pipe,  laid  50 

12  yds.  concrete  bulkhead   8.00 

9  manholes    24.00 

Hoosier  Construction  Co..  Great  Bend, 
Kan.,  water  works  extension,  $17,173,  itemized 
as  follows : 

5,250  ft.  6-in.  c.  i.  pipe,  laid,  at  $  0.60 

22,300  ft.  4-in.  c.  i.  pipe,  laid,  at  46 

14,000  lbs.  specials,  at  025 

30  hydrants,  at    31.00 

1  8-in.  valve  and  box,  at   25.00 

10  6-in.  valves  and  boxes,  at   18.40 

10  4-in.  valves  and  boxes,  at   13.25 


Kansas. 

®The  contract  for  the  construction  of  the 
Ninth  St.  sewer  has  been  let  by  the  City 
Council  of  Salina,  Kan.,  to  D.  G.  Stack  of 
that  city  for  $0.90  per  ft.  The  sewer  will  ex- 
tend from  Pine  St.  north  to  the  Union  Pa- 
cific depot. 

®PoIly  &  Welchon  have  been  awarded  the 
contract  by  the  city  of  Hutchinson,  Kan.,  for 
the  construction  of  a  half  dozen  new  sewer 
laterals  in  various  sections  for  $1,497. 

Kentucky. 

The  City  Council  of  Louisville,  Ky.,  has 
passed  an  ordinance  providing  for  submis- 
sion to  the  people  at  the  next  elect  inn  a  prop- 
osition to  issue  $150,0011  in  bunds  in  improve 
the  sewerage  system  and  provide  a  purifica- 
tion plant  for  the  town  branch. 

Maryland. 

®Thc  Board  of  Awards  of  Baltimore.  Md., 
has  awarded  W.  11.  &•  C.  1'".  Thompson  the 
contract  for  constructing  a  lateral  sanitary 
sewer  iii  the  alley  east  of  Park  Heights  Ave., 
and  between  Third  and  Fourth  \vcs.,  for 
$3,191 

Massachusetts. 

\n  expert  has  been  engaged  by  the  citizens 

of  Stockbridge.  Mass  ,  to  look  over  the  sani- 
tary conditions  of  the  village  with  0  vitu 
to  bettering  the  sewer  system. 

Michigan. 

I  he  sewei   committee  ol  the  (  its  Council 
of  Flint.  Mich.,  has  recommended  the  fol 
lowing   bids  for  the  construction  of  sewers 
in  the  city:    W.  N.  Sagcr.  $8,118,  for  a  sewer 

on  the  Richfield  road  from  Vine  to  Benson 


Sts.,  and  $1,007  for  the  sewer  in  Geneseeret 
St.,  from  Richfield  road  to  the  Flint  river. 

Minnesota. 

The  City  Council  of  Owatonna,  Minn.,  has 
accepted  the  plans  and  profiles  of  the  City  En- 
gineer for  the  construction  of  two  separate 
storm  sewers,  one  draining  the  Central  park 
district  through  Bridge  St.,  and  the  other  the 
Cedar  St.  district,  north  of  Vine  St.,  and  emp- 
tying through  Rose  St.,  into  the  river.  This 
work  will  cost  between  $5,000  and  $7,000.  Bids 
will  be  asked  for  immediately. 

The  Board  of  Public  Works  of  Red  Wing, 
Minn.,  has  recommended  to  the  City  Coun- 
cil the  construction  of  sewers  on  East  Fourth 
St.,  from  Green  St.  easterly  to  the  end  of 
Fourth,  and  on  10th  St.,  220  ft.  westerly  from 
East  Ave. 

Plans  for  the  proposed  sewer  system  for 
Proctor,  Minn.,  were  recently  discussed  at 
a  mass  meeting.  It  is  proposed  to  build  one- 
system  of  sewers  which  will  be  drained  into 
a  large  septic  tank  to  be  located  south  of  the 
village  at  an  estimated  cost  of  about  $75,000. 

Mississippi. 

^•Bids  will  be  received  until  Oct.  18  by 
Board  of  Aldermen,  Lexington,  Miss.,  for  a 
system  of  sewers  comprising  about  5%  miles 
of  6  to  12-in.  pipe  sewers.  For  specifications 
address  W.  G.  Kirkpatrick,  Engineer,  Jack- 
son, Miss. 

®The  City  Council  of  Clarksdale,  Miss.,  has 
awarded  contracts  as  follows,  for  the  pro- 
posed extension  of  water  works  and  sewerage 
into  Clarkdale's  suburbs  of  Dolan,  Oakhurst 
and  Myrtle  Hall :  Air  compressor  and  water- 
works pump,  Allen  Engineering  Co..  Mem- 
phis, Term. ;  feed  water  pump.  Clarksdale 
Mfg.  Co.;  53,000  ft.  of  iron  pipe.  United 
States  Cast  Iron  Pipe  Co.,  Birmingham,  Ala.; 
100  valves  and  hydrants,  Columbia  Iron 
Works,  Chattanooga,  Term. ;  laying  sewer  and' 
water  pipes,  Mischler,  Chattanooga ;  the  en- 
tire contract  to  total  the  amount  of  recent 
bond  issue  of  $60,000. 

Missouri. 

*J»Bids  will  be  received  until  noon.  Oct.  6, 
by  Board  of  Public  Improvements.  St.  Louis, 
Mo.,  for  the  construction  of  Rock  Creek  Joint 
District  Sewer,  First  Section.  Plans  and  speci- 
fications may  be  had  at  the  office  of  the  Board. 

®Wm.  McCluskey,  2739  Tamm  Ave..  St. 
Louis,  Mo.,  has  been  awarded  the  contract  by- 
the  City  Council  of  Montgomery,  Mo.,  for  the- 
construction  of  a  sanitary  sewer  system,  con- 
sisting of  the  following  approximate  quanti- 
ties, for  $5,500;  bids  opened  Sept.  18:  5.500  ft. 
of  8-in.  vitrified  clay  pipe  sewer,  2  flush 
tanks,  2  septic  tanks,  12  manholes.  2  drop 
manholes,  2  lampholes. 

Bids  arc  being  asked  by  the  Board  of  Pub- 
lic Works  of  St.  Joseph.  Mm.,  for  the  con- 
struction of  a  South  St.  Joseph  drainage  sys- 
tem. 

The  city  of  Roscdalc,  Mo.,  has  awarded  the 
contract  to  Burns  &  McDonnell.  Consulting 
Engineers,  Scarritt  Bldg..  Kansas  City,  Mo., 
to  plan  a  system  of  sewers  to  cost  approxi- 
mately $100,000.  The  work  will  be  started  at 
once.  Bonds  will  be  voted  for  this  improve- 
ment. 

Montana. 

®The  Kennedy  Construction  Co.,  of  Salt' 
Lake  City,  Utah,  and  Fargo,  N.  Dak.,  has 
been  awarded  the  contract  for  the  storm 
s.ewcr  work  in  districts  1,  2,  3  and  4.  by  the 
(  ii\  Commissioners  of  Missoula.  Mont.,  for 
$I8,(!53. 

The  City  Commissioners  of  Missoula,  Mont., 
have  adopted  a  resolution  creating  a  new  dis- 
trict for  sanitary  sewer  No.  5,  bounded  as 
follows:  Eighth  and  Buckeye  St,  thence  west 
on  Eighth  to  Hall  St.,  extended  south  ;  south 
mi  Mall  to  the  north  line  of  the  Missouri  Pa- 
cific right  of  :  thence  in  an  easterly  di- 
rection along   the   right  of  way  to  the  center 

Inn-  of  Buckeye;  thence  south  in  the  south 
hue  of  Browns  second  addition:  thence  cast 
to  the  center  line  of  First  St.,  in  said  addition 
and  then  rorth  to  the  right  of-way  of  the 
Missouri  Pacific;  thence  in  a  westerly  direc- 


indicates  work  now  open  for  bids.     •  indicates  a  contract  let  recently. 
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ion  along  said  right-of-way  to  a  point  920 
t.  cast  of  the  west  line  of  section  2,  township 
!5,  range  16 ;  thence  north  parallel  to  the  west 
line  of  said  section  line  to  Eighth  St. ;  thence 
jast  to  Cherokee  and  then  north  to  the  al- 
ley between  Fourth  and  Fifth ;  thence  east  to 
Central,  north  to  Second,  west  to  Cherokee, 
south  to  Third,  west  to  Ellis,  south  to  Fourth 
ind  thence  west  to  a  point  where  the  west 
line  of  lot  6,  block  6,  Queen  City  would  in- 
:ersect  with  the  center  line  of  Fourth,  thence 
south  to  Fifth,  west  to  Buckeye  and  from 
liere  to  a  point  of  beginning. 

New  Jersey. 

•J«Bids  will  be  received  from  8  to  8:30  p.  m., 
Dct.  2,  by  City  Council,  City  Hall,  Elizabeth, 
N.  J.,  for  the  construction  of  a  sewer  in  the 
easterly  side  of  Cherry  St.,  from  West  Jer- 
sey St.  to  Rahway  Ave.,  including  the  foll- 
owing material :  777  lin.  ft.,  more  or  less,  10- 
n.  pipe  sewer,  8  ft.  deep  under  sidewalk ;  5 
nanholes,  8  ft.  deep ;  15  lOxO-in.  connections ; 
100  ft.  new  flag;  50  lin.  ft.  concrete  flag;  60 
5-in.  pipe  connected  to  old  sewer.  N.  K. 
rhompson  is  Street  Commissioner. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
!7,  by  Board  of  Street  and  Water  Commis- 
sioners, E.  B.  See,  Clerk,  Jersey  City,  N.  J., 
'or  the  construction  of  a  12-in.  vitrified  pipe 
sewer  in  Jackson  Ave.  from  a  point  110  ft.  east 
jf  McAddoo  Ave.  to  Warner  St. 

At  a  recent  meeting  of  the  joint  sewer  com- 
nittees  of  Orange,  East  Orange  and  Mont- 
:lair,  N.  J.,  at  Montclair,  it  was  decided  to 
;mploy  an  engineer  to  go  over  the  ground 
in  which  the  three  towns  have  an  option  in 
Belleville  and  Bloonifield  and  ascertain  the 
nost  feasible  plan  which  can  be  adopted  for 
-ewer  disposal.  James  H.  Fuertes,  140  Nas- 
sau, New  York  City,  has  been  employed  as 
;ngineer. 

The  Sewerage  Committee  of  the  Borough 
Council  of  Caldwell,  N.  J.,  has  made  its  re- 
jort  to  that  body  as  to  sewer  conditions  in 
:he  city.  The  construction  of  a  complete 
■ant  is  urged  for  the  entire  borough. 

North  Dakota. 

•$*Bids  will  be  received  until  5  p.  m.,  Oct.  2, 
K  E.  R.  Orchard,  City  Auditor,  Fargo,  N. 
Dak.,  for  the  furnishing  of  all  materials  for 
ind  the  construction  of,  a  12-in.  lat.  sewer 
■  Fifth  St.  North,  extending  from  6th  Aye. 
N'orth  to  a  point  250  ft.  south  in  Sewer  Dis- 
:rict  No.  1  of  said  city,  according  to  the  plans 
ind  specifications  therefor  on  file  in  the  office 
sf  the  City  Auditor. 

Ohio. 

4*Bids  will  be  received  until  noon,  Sept. 
28,  by  R.  F.  Harbert,  Director  of  Public 
Service,  Canton,  O.,  for  furnishing  the  neces- 
sary labor  and  materials  for  the  construction 
sf  sanitary  sewers  in  District  No.  4.  For  the 
improvement  of  Doughterty  Ave.  from  Ox- 
ford Ave.  to  Fulton  street.  For  the  improve- 
ment of  Wendal  Ave.  from  Shorb  St.  to  Out- 
Lot  226.  For  the  construction  of  a  sanitary 
sewer  in  Columbus  Ave.  from  Tuscarawas  St. 
to  Third  St.  According  to  plans  and  specifi- 
:ations  on  file  in  said  office.  Engineer's  Divi- 
sion.   The  approximate  quantities  are  as  fol- 


lows, to-wit :  Sewer  District  No.  4  :  3,405 
lin.  ft.  20-in.  shale  vit.  pipe,  3,043  lin.  ft.  18- 
in.  shale  vit.  pipe;  1,390  lin.  ft.  15-in.  shale  vit. 
pipe.  4,403  lin.  ft.  10-in.  shale  vit.  pipe,  31,724 
lin.  ft.  8  in.  shale  vit.  pipe,  665  lin.  ft.  14-iu. 
cast  iron  pipe,  1!)  manholes,  standard  size ;  1 
special  manhole,  12  flush  tanks,  3  lampholes, 
1  single  gate  valve,  1,050  cu.  yds.  of  embank- 
ment, 70  c.  yds.  concrete.  Dougherty  Ave.  Im- 
provement:  1,725  cu.  yds.  excavation.  1,600 
lin.  ft.  new  straight  stone  curb,  90  lin.  ft.  new 
circle  stone  curb,  8,040  sq.  ft.  2%-in.  flag- 
stone walk,  108  sq.  yds.  vit.  block  crosswalks ; 
1  manhole  top  reset.  Wendal  Ave.  Improve- 
ment:  3,400  cu.  yds.  excavation,  2,110  lin.  ft. 
new  straight  stone  curb,  190  lin.  ft.  new  circle 
stone  curb,  10,000  sq.  ft.  2,/->-in.  flagstone  walk, 
185  sq.  yds.  vit.  block  crosswalks.  Columbus 
Ave.  Sanitary  Sewer:  1,200  lin.  ft.  8-in.  shale 
vit.  pipe,  3  manholes,  1  flush  tank.  P.  H. 
Weber  is  City  Engineer. 

•J'Bids  will  be  received  until  noon,  Oct.  31, 
by  H.  H.  Canfield,  Clerk  of  the  Village  of 
Cleveland  Heights  at  the  town  hall  or  at  his 
office,  309  Beckman  Bldg.,  Cleveland,  O.,  for 
furnishing  the  material  and  labor  necessary  for 
the  improvement  of  Edendale  St.  from  the 
north  line  of  Mayfield  road  to  the  south  end 
of  street,  by  constructing  sewers  therein,  ac- 
cording to  the  plans  and  specifications  on  file 
at  the  office  of  said  Clerk  at  the  Town  Hall, 
and  at  the  office  of  the  Pease  Engineering- 
Co.,  931  Williamson  Bldg,  Cleveland,  O. 

®The  Board  of  Control  of  Bucyrus,  O.,  has 
let  the  contract  for  the  construction  of  the 
sewer  in  the  southern  part  of  the  city  to 
Smith  &  Penney  of  Lorain,  O.,  for  $31,518. 
Vitrified  block  will  be  used. 

The  City  Council  of  Dayton,  O.,  has  passed 
a  resolution  to  proceed  with  the  construction 
of  sanitary  sewers  in  District  No.  3.  The 
extension  will  be  made  on  Ohio,  Light,  Chapel 
and  Grant  Sts. 

A  resolution  has  been  presented  to  the  City 
Council  of  Youngstown,  O.,  to  establish  ■  the 
Lincoln  park  district  sewer.  Plans  for  the  im- 
provement have  been  completed  by  the  City 
Engineer. 

The  City  Council  of  Cincinnati,  O..  has 
passed  a  resolution  to  improve  by  sewering 
Epworth  Ave.,  from  end  of  the  existing  18- 
in.  pipe  sewer  north  of  Werk  road  to  Dav- 
tona  Ave.,  by  constructing  15-in.  and  12-in. 
vitrified  pipe  sewer,  and  Lischer  Ave.,  from 
Eoworth  Ave.  to  Summit,  about  370  ft.,  west 
of  the  west  line  of  Epworth  Ave.  by  con- 
structing 12-in.  vitrified  pipe  sewer.  The  es- 
timate is  $5,052. 

The  City  Council  of  Cleveland,  O.,  has 
taken  steps  in  the  direction  of  working  out 
the  sewage  disposal  problem.  A  resolution 
was  offered  by  which  Public  Service  Director 
A.  B.  Lea  is  appointed  to  engage  an  expert  to 
prepare  a  report  showing  the  cost  of  the  vari- 
ous sewage  disposal  plants  that  it  would  be 
possible  to  construct  at  the  intercepting  sewer 
outlet  on  the  lake  front  in  old  Collinwood. 

According  to  advices  from  Frazeysburg,  O., 
a  survey  is  being  made  for  the  Buckeye  pipe 
line  from  Cooperdale  to  West  Carlisle.  The 
line  now  extends  from  Cooperdale  to  Bladens- 


burg,  thence  to  Marietta.  West  Carlisle  is 
located  five  miles  north  of  Cooperdale. 

Oregon. 

Dallas  City,  Ore.,  will  receive  bids  until 
Oct.  10  for  the  purchase  of  bonds  in  the  sum 
of  $19,910,  for  sewer  construction. 

Pennsylvania. 

The  borough  of  Dravosburg,  Pa.,  has  been 
instructed  by  the  State  Health  Department  to 
prepare  plans  for  an  entirely  new  sewer  sys- 
tem. 

At  the  regular  election  in  November  in  the 
borough  of  Columbia,  Pa.,  the  voters  will  be 
asked  to  vote  on  the  proposition  to  expend 
$150,(100   in  improving  the  sewerage. 

The  borough  of  Lykens,  Pa.,  through  John 
Bogar  and  H.  F.  Fennell,  has  submitted  plans 
for  the  drainage  of  the  borough  by  the  con- 
struction of  a  modern  sewerage  system  to  the 
State  Board  of  Health. 

Health  Commissioner  Samuel  G.  Dixon  of 
the  state  of  Pennsylvania  has  ordered  the  city 
of  Lancaster  to  prepare  plans  for  a  disposal 
plant  in  order  to  prevent  the  pollution  of  the 
Conestoga  river. 

South  Dakota. 

The  citizens  of  Sioux  Falls.  S.  Dale,  on 
Sept.  26  voted  on  the  proposition  to  issue 
bonds  for  the  construction  of  a  sewer  sys- 
tem. H.  N.  Gates  is  Commissioner  of  Water- 
works and  Sewers. 

Tennessee. 

It  is  reported  that  the  citizens  of  St.  Elmo, 
Tenn.,  on  Sept.  19  voted  the  issuance  of  bonds 
in  the  sum  of  $80,000  for  the  construction  of 
a  sewer  system.  Fairleigh  &  Cushman  r.re 
Engineers. 

The  citizens  of  Somerville,  Tenn..  on  Sept. 
16  voted  the  issuance  of  bonds  for  the  pur- 
pose of  installing  a  sewer  system. 

Texas. 

►J'Bids  will  he  received  until  3  p.  m.,  Oct. 
6,  by  J.  B.  Winslett,  City  Secretary,  Dallas. 
Texas,  for  furnishing  the  necessary  tools, 
labor,  materials,  pipe  and  specials  to  lay  a 
series  of  storm  sewer  on  Pennsylvania  ave.. 
Warren  ave.,  or  Belle  ave.,  and  Colonial  aye., 
from  Forest  ave.  to  Whittaker  St.,  according 
to  plans  and  specifications  on  file.  Said  storm 
sewer  will  be  from  15-in.  vitrified  pipe  to  80- 
in.  plain  concrete  pipe.  Specifications  may  be 
had  on  application  to  City  Engineer. 

®A  contract  entered  into  with  N.  E.  Ran- 
dall of  Brownsville,  Tex.,  by  that  city,  for  the 
construction  of  storm  sewers  over  the  city, 
has  been  approved  by  the  City  Council. 
Canada. 

■{■Bids  will  be  received  until  11  a.  in..  Sept. 
29,  by  Chairman,  Board  of  Control,  Winnipeg, 
Man.,  for  supply  of  steel  plate  forced  and  in- 
duced draft  fans,  together  with  engines  for 
operation  of  same,  required  in  construction  o£ 
an  incinerator  plant  for  the  city  of  Winnipeg. 
Man.  M.  Peterson  is  Secy,  of  the  Board. 
Specifications  and  form  of  tender,  together 
with  conditions  governing  tender,  as  prescribed 
by  by-law,  may  be  obtained  at  the  office  of  the 
City  Engineer,  223  James  Ave. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


California. 

®Hill  &  Campbell,  Bishop,  Cal.,  have  been 
awarded  the  contract  for  the  construction  of  a 
E  ft.  rock  fill  dam  and  a  45  ft.  concrete  dam 
Dii  the  north  fork  of  Bishop  Creek,  Bishop, 
Cal.,  for  the  Nevada-California  Power  Co. 
The  contract  amounts  to  approximatelv 
$150,000. 

®A  contract  has  been  awarded  the  Conti- 
nental Fireproofing  Co.  of  San  Francisco  for 
the  concrete  and  fireproofing  work  on  the 
Knights  of  Columbus  fraternity  hall,  which  the 
society  is  about  to  erect  in  Golden  Gate  Ave., 
San  Francisco.    Building  is  to  be  68x137  ft., 


four  stories  and  basement ;  contract  price. 
$17,000. 

The  Santa  Cruz  Portland  Cement  Co.,  Santa 
Cruz,  will  shortly  ask  that  city  for  a  franchise 
to  erect  a  concrete  pier  2,500  ft.  long  in  the 
harbor. 

The  Great  Western  Amusement  Co.,  San 
Francisco,  Cal.,  is  reported  to  be  planning  the 
expenditure  of  about  $1,000,000  for  the  con- 
struction of  a  pleasure  pier  at  the  foot  of 
Navy  St.  in  Ocean  Park,  a  suburb  of  Los  An- 
geles. 

Mayor  Alexander  of  Los  Angeles  has  asked 
the  city  council  that  funds  be  provided  at  once 


for  carrying  on  the  proposed  harbor  work.  A 
$3,000,000  bond  issue  is  available  for  the  work. 
Homer  Hamlin  is  city  engineer. 

Connecticut. 

Bids  as  follows  were  received  Sept.  21  by 
Capt.  A.  E.  Waldron,  U.  S.  Engineer,  New 
London,  Conn.,  for  dredging  in  Bridgeport 
Harbor,  Conn.,  (1)  being  bid  per  cu.  yd.  for 
65,000  cu.  yds.  dredging  in  areas  (a),  (b)  and 
(c),  and  (2)  being  bid  per  cu.  yd.  for  dredg- 
ing 16,000  cu.  yd  in  areas  (d) :  Maritime 
Dredging  Co..  (1)  $0,159.  (2)  $5.179 :  P.  San- 
ford  Ross,  Inc.,  (1)  $0,165.  (2)  $0,195;  Taylor 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Dredging  Co.,  (1)  $0.16,  (2)  $0.16;  Rander- 
son  &  Miller,  (1)  $0.16,  (2)  $0.16;  Charles  N. 
Cole,  (1)  $0,245.  (2)  $0,245. 

District  of  Columbia. 
•{•Bids  will  be  received  until  Sept.  27,  by 
Maj.  F.  C.  Boggs,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  Washington,  D. 

C,  for  furnishing  steel  castings. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Nov.  20,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  electric  towing  loco- 
motives for  Canal  locks. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
28,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  the  construc- 
tion of  a  four  room  school  building  in  Burr- 
ville  at  the  corner  of  Division  Ave.  and  Hayes 
St.  N.  E.,  and  for  the  construction  of  a 
four  room  school  house  on  Military  road  be- 
tween 13th  and  14th  Sts.  extended  Northwest, 

D.  C. 

Illinois. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Sept.  30,  for  the  removal  of 
the  remains  of  a  dock  at  the  Chicago  River 
and  39th  St.,  and  the  construction  of  a  new 
dock  of  a  length  of  44  ft.  The  dock  is  to  be 
built  of  white  oak  piles,  capped,  sheathed 
with  oak  sheet  piling  and  pine  battens  and 
anchored  back  by  wrought  iron  tie  rods  to 
anchor  piles  and  back  logs  with  fender  wales 
attached  to  channel  face  of  dock.  All  piles 
to  be  40  ft.  long  on  4-ft.  centers  in  front 
and  7  ft.  in  back.  Back  logs  are  to  be  12x12 
hemlock  or  10x12  Norway  pine,  16  ft.  long, 
and  set  4%  ft.  above  city  datum.  Cash  or 
certified  check  for  200  dollars  must  accom- 
pany proposal. 

The  Chicago  Harbor  &  Dock  Construction 
Co.,  Ashland  Block,  Chicago,  111.,  has  been  in- 
corporated with  a  capital  stock  of  $500,000,  and 
proposes  to  engage  in  a  general  construction 
and  contracting  business.  The  incorporators 
are  Charles  F.  Hatfield,  Charles  M.  Atterbury, 
Albert  A.  Wakefield  and  Charles  H.  Robinson. 

Indiana. 

•{•Bids  will  be  received  until  noon,  Oct.  7, 
by  Henry  Lawson,  Trustee,  Mill  Creek  town- 
ship, Fountain  County  at  Kingman,  Ind.,  for 
the  construction  of  a  two-story  brick  and 
stone  school  house. 

Kansas. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
25,  by  Capt.  F.  W.  Van  Duyne,  Quarter- 
master, U.  S.  S.  Military  Prisons,  Fort  Leav- 
enworth, Kan.,  for  furnishing  the'  following: 
950  feet  lead  sheet  cable,  500,000  c.  m. ;  450 
feet  do.,  250,000  c.  m.,  2  circuit  breakers,  6  in- 
closed fuses,  30  wall  insulator  hangers,  100 
porcelain  insulators,  30  clamp  do.,  3  knife 
switches,  12  wrought  copper  terminals  and  1 
recording  wattmeter. 

Kentucky. 
•{•Rids  will  be  received  until  10  a.  m.,  Sept. 
30,  by  G.  S.  Bingham,  Asst.  Quartermaster 
General,  U.  S.  A.,  Depot  Quartermaster,  Jef- 
fersonville,  Ind.,  for  repairing  Administration 
Building  and  Stone  tower  at  Fort  Thomas,  Ky. 

Louisiana. 

•{•Rids  will  be  received  until  7:30  p.  m.,  Oct. 
17,  by  Board  of  Commissioners,  Port  of  New 
Orleans,  200  New  Orleans  Court  Bldg.,  New 
Orleans,  La.,  for  the  fabrication  and  erection 
of  the  structural  steel  and  cast  iron  for  the 
Press  St.  shed.  A  certified  check  for  $1,000 
must  be  filed  with  each  bid.  Plans,  Specifica- 
tions and  proposal  form  are  on  file  at  the 
office  of  the  Engineer,  A.  C.  Bell,  No.  200  New 
Orbans  Court  Building.  New  Orleans,  La., 
by  whom  full  sets  will  be  furnished  on  de- 
posit of  $25;  the  said  deposit  will  be  refunded 
upon  tb'-  return  of  said  set  in  good  order. 
Hugh  M<  Closkcy  is  President  of  the  Board. 

Michigan. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct. 
Id.  by  Col.  C.  McD.  Townsend,  U.  S.  Engi- 
neer, Jones  Bldg.(  Detroit,  Mich.,  for  furnish- 


ing about  1,000  tons  of  rock  for  piers  at 
Alpena,  Mich. 

Nebraska. 

•{•Rids  will  be  received  until  noon,  Oct.  16, 
by  Building  Committee,  Board  of  Library 
Trustees,  Wayne,  Nebr.,  for  all  works  in- 
cluding masonry  and  cement,  carpentry,  lath- 
ing and  plastering,  painting,  varnishing,  glaz- 
ing, sheet  metal  and  tile  roofing,  sewers  and 
plumbing,  heating  and  ventilating,  electric 
wiring,  electric  light  fixtures,  decorative  glass, 
decoration,  window  shades,  tables  and  desks, 
chairs  for  the  Carnegie  library  building  ac- 
cording to  the  plans  and  specifications  pre- 
pared by  Patton  &  Miller,  of  Chicago,  arch- 
itects. 

New  York. 

®Bids  were  opened  Sept.  11  by  Lt.-Col. 
J.  G.  Warren,  U.  S.  Engineer,  Buffalo,  N.  Y., 
for  constructing  a  220-ft.  extension  to  the 
breakwater  at  Cape  Vincent,  N.  Y..  the  con- 
tract being  awarded  to  the  Inland  Waterways 
Co.,  Ashtabula,  O.,  at  the  following  bid : 
Stone  for  foundation,  3,000  tons,  at  $1.30; 
timber  cribs  complete,  220  lin.  ft.,  $83.55; 
concrete  in  place,  832  cu.  yds.,  at  $6.50 ;  moor- 
ing posts,  7,  at  $26 ;  white  oak  fender,  440  lin. 
ft.,  at  75  cts. ;  total,  $28,201. 

Ohio. 

•{•Rids  will  be  received  until  noon,  Oct.  5, 
by  F.  G.  Hogen,  Director  of  Public  Safety, 
Cleveland,  O..  for  furnishing  the  necessary 
labor  and  materials  for  the  carpenter  work, 
plain  and  reinforced  concrete  and  cement 
work,  and  form  work,  glass  and  glaz- 
ing, structural  iron  and  steel  work,  slate 
roofing,  sheathing  work,  tile  roofing,  sheet 
metal  work  and  electric  conduit  work 
and  for  the  entire  work  including  all  the 
above  work,  with  slate  roofing,  and  for  the 
entire  work  including  all  the  above  work, 
with  tile  roofing,  of  a  main  dairy  barn,  silo 
and  manure  shed  at  the  Infirmary  Division  of 
the  Cooley  Farms,  Warrensville,  Ohio,  accord- 
ing to  plans  and  specifications  on  file  in  the 
office  of  said  Director  of  Public  Safety,  room 
109  City  Hall,  Cleveland.  Ohio. 

•{•Rids  will  be  received  until  noon,  Oct.  10, 
by  Directorof  Public  Service,  Cleveland,  O.. 
for  the  construction  of  a  new  bath  house  at 
Edgewater  Park.  Same  will  consist  of  ma- 
sonry, reinforced  concrete,  carpentry,  tile  roof- 
ing and  sheet  metal.  All  bids  must  be  made 
in  accordance  with  the  plans  and  specifica- 
tions which  may  be  seen  at  the  office  of  the 
Chief  Engineer,  room  303  City  Hall,  or  at 
the  office  of  the  architect,  M.  M.  Gleichman, 
410  Lennox  Bldg. 

The  Standard  Contracting  Co.,  Cleveland, 
O.,  at  $9,163,  was  low  bidder  Sept.  11  for  con- 
structing a  sea  wall  at  the  Kirtland  pumping 
station  for  the  city  of  Cleveland. 

Oregon. 

®The  Columbia  Contract  Co.,  Portland,  at 
$1.12  per  ton,  has  been  awarded  a  contract  to 
furnish  the  government  with  450,000  tons  of 
rock  for  the  Columbia  River  jetty. 

Pennsylvania. 

Bids  will  be  received  until  noon,  Oct.  6, 
by  Building  Committee,  Academy  of  Natural 
Sciences  of  Philadelphia,  1900  Race  St.,  Phila- 
delphia, Pa.,  for  furnishing  the  necessary  la- 
bor and  material  for  the  remodeling  and  re- 
pairing of  the  buildings  at  19th  and  Rare  Sts. 
S.  G.  Dixon  is  Chairman  of  the  Committee. 

Tennessee. 

•{•Rids  will  be  received  until  10  a.  in.,  Oct.  2, 
by  Quartermaster,  Jcffersonvillc,  Ind.,  for  re- 
pairs at  the  National  Cemetery,  Chattanooga, 
Tenn. 

•{♦Bids  will  be  received  until  10  a.  in..  Oct. 
2,  by  Depot  Quartermaster,  TefTersonvillc, 
[nd.,  for  the  construction  of  repairs  at  the 
national  cemetery  at  Chattanooga,  Tenn.,  in- 
cluding the  repair  of  inclosing  wall  around 
the  cemetery. 

Texas. 

•{•Bids  will  be  received  until  noon,  Oct  18, 
by  (apt.  T.  II.  Jackson,  I'.  S.  Knginerr.  Dal- 


las, Tex.,  for  constructing  lock  valves,  two 
sets  steel  lock  gates  and  operating  gear  to  be 
delivered  at  Herrington,  Texas,  on;  Gulf,  Colo- 
rado &  Santa  Fe  Ry. 

•{•Bids  will  be  received  at  once  by  C.  E.  Mc- 
Sweeney,  Wichita  Falls,  Texas,  for  the  exca- 
vation for  cellars  and  construction  of  a  beef 
and  pork  packing  plant  at  Wichita  Falls,  Tex. 
Two  main  buildings,  each  4  stories  and  base- 
ment, concrete  and  brick  mill  construction. 
Approximate  1,000,000  brick  to  be  used  in 
plant.  No  machinery  included  in  this  con- 
tract. Contractor  must  be  financially  able  to 
carry  work  to  completion  on  four  estimates. 
Specifications  and  drawings  furnished  to  con- 
tractors on  application. 

All  bids  received  Sept.  11  by  L.  W.  Groves, 
secretary-treasurer,  Clarksville,  Tex.,  for  the 
construction  of  an  earth  dam  for  the  Red 
River  Country  Club  were  rejected.  The  dam' 
will  contain  about  50,000  cu.  yds.  of  earth.  It 
is  probable  that  a  contract  may  be  entered 
into  with  Wade  West,  Clarksville,  for  the 
construction  of  the  dam. 

Utah. 

®The  city  of  Ogden  has  awarded  a  contract 
to  the  J.  P.  O'Neill  Construction  Co.,  Ogden, 
at  $3,105,  for  clearing  the  ground  to  bed  rock 
at  the  site  of  the  proposed  south  fork  dam. 

Virginia. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct. 
24,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  of  a  one-story  and 
basement  non-fireproof,  brick  and  stone  face 
buildings  of  approximately  4,200  sq.  ft.  area 
including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring  and 
lighting  fixtures  for  the  U.  S.  Postoffice  at 
Lexington,  Va. 

Washington. 

Following  bids  were  received  Sept.  15  by 
Paul  W.  Hauser,  secretary  Waterway  Dis- 
trict No.  2,  Renton,  Wash.,  for  dredging  about 
300,000  cu.  yds.  from  Cedar  River  channel : 
Charles  Jones  and  Geo.  C.  Dietrich,  21.9  cts. 
per  cu.  yd. ;  J.  D.  Blackwell,  31  cts. ;  Puget 
Sound  Bridge  &  Dredging  Co.,  39%  cts. 

Canada. 

•{•Rids  will  be  received  until  4  p.  m,  Oct. 
10,  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works,  Ottawa,  Ont,  for  the  con- 
struction of  a  public  building  at  Wallaceburg, 
Ont.  Plans,  specifications  and  form  of  con- 
tract can  be  seen  and  forms  of  tender  ob- 
tained at  the  office  of  Mr.  H.  J.  Lamb,  Dis- 
trict Engineer,  London,  Out.,  at  the  Postoffice, 
Wallaceburg,  Ont.,  and  at  this  Department. 

•{•Rids  will  be  received  until  8  p.  m.,  Oct.  3, 
by  James  Robinson,  Town  Clerk,  Steelton, 
Ont.,  for  the  following  work:  Contract  "B" — 
Erection  of  Brick  Substation  and  Hose  Tower. 
Contract  "K" — Furnishing  and  erecting  com- 
plete electrical  equipment  for  Town  Lighting 
System,  including  Substation  equipment.  Con- 
tract "M" — Electric  Fire  Alarm  Equipment. 
Plans  and  specifications  may  be  seen  at  the 
office  of  the  Town  Clerk,  Steelton,  and  at 
the  office  of  Chipman  &  Power,  Engineers, 
204  Mail  Building,  Toronto. 

•{•Bids  will  be  received  until  4  p.  m.,  Oct. 
9,  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  erection 
of  public  building  at  Athens,  Ont.  Plans, 
specifications  and  form  of  contract  can  be 
seen  and  forms  of  tender  obtained  at  this 
I  )ep;irl ment ,  on  application  to  Mr.  I  bomas  A. 
Hastings,  Clerk  of  Work  ,  postal  station  F, 
Yongo  street,  Toronto,  <  nt.,  and  at  the  post- 
office  at  Athens,  Ont. 

•{•Bids  wi'  be  received  Until  noon,  Oct.  7, 
by  Director  of  Contracts,  Department  of 
Militia  and  Defe  ce,  Ottawa,  Ont..  for  the 
construction  of  Magazine  and  Kxplosive  store 
building  at  Winnipeg,  Man.  Specifications 
can  be  .seen  and  full  information  obtained  at 
the  ..llicc  of  the  Officer  Commanding  Military 
District  No.  10.  W  innipeg,  and  the  office  of 
Lite  Director  of  Engineer  Services,  lleadquar- 
t'  is,  Ottawa. 


•{•  indicates  work  now  open  for  bide.    ®  indicates  a  contract  let  recently. 
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*J&ck>ttcaX  ^ l^o oka-,  ^te&« 
Philadelphia  Book  Co. 

17  S.  Ninth  Street  Philadelphia.  Po. 


ATTENTION  CONTRACTOR 

A  contractor  desires  to  take  a  partner  in  with 
him  on  fifty  (50)  miles  of  railroad  grading  who 
has  some  team  outfit,  or  its  equivalent.  I  have 
this  work  direct  from  the  company  an&  the  work 
and  prices  are  the  best. 

Address  BOX  No.  552,  Engineering  &  Contracting 
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HOW  TO  INSPECT 
CONCRETE 

is  told  in  a  series  of  classified  rules  in 
"CONCRETE  INSPECTION"  by 
Charles  S.  Hill.  These  rules  are  not 
mere  didactic  statements  of  what  to 
do.  They  tell  what  to  do,  how  to  do 
it  and  give  the  reasons  for  doing  it  in 
clear  and  precise  language  free  from 
technical  terms.  Following  the  sev- 
eral hundred  rules  for  inspection  of 
materials,  proportioning  and  mixing, 
form  work,  reinforcement,  placing 
concrete,  etc.,  are  standard  specifica- 
tions for  all  classes  of  concrete  work. 
This  book  is  the  only  complete  manual 
of  instructions  for  concrete  inspectors 
that  has  ever  been  published. 

Concrete  Inspection 

By  CHARLES  S.  HILL 

Cloth,  3Jx6  ins.;  186  pages;  Illustrated. 
Price,  $1.00  net  postpaid. 

Myron  C.  Clark  Publishing  Company 

537  3.  Dearborn  Street,  CHICAGO 


Proposal  Advertising  - 

in  Engineering-Contracting  pays, 

Its  news  to  the  contractor  west  of 
P'ttsburg  is  at  least  24  hours  fresher 
tl.ran  New  York  papers, 

$2.40  an  Inch 


STRUCTURAL  STEEL  AND  CAST 
IRON. 

New  Orleans,  La.,  Sept.  17,  1911. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners  of  the  Port  of 
New  Orleans,  at  their  office,  200  New 
Orleans  Court  building,  until  October  17. 
1911,  at  7:30  p.  m.,  for  the  fabrication  and 
erection  of  the  structural  steel  and  cast 
iron  for  the  Press  Street  Shed. 

Deposit — One  thousand  dollars  ($1,000) 
cash  or  certified  check. 

Bond — -In  full  amount  of  contract. 

Payment  —  Eighty  per  cent  (80%) 
monthly. 

Plans,  specifications  and  proposal  form 
are  on  file  at  the  office  of  the  Engineer, 
A.  C.  Bell,  No.  200  New  Orleans  Court 
building,  New  Orleans,  La.,  by  whom  full 
sets  will  be  furnished  on  deposit  of  twen- 
ty-five ($25.00)  dollars,  the  said  deposit 
will  be  refunded  upon  the  return  of  said 
set  in  good  order. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

HUGH  McCLOSKEY, 

President. 


VINCENNES    WASHINGTON  & 
EASTERN   TRACTION  CO. 

Bids  will  be  received  by  The  Brindley 
Company,  17  Battery  Place,  New  York 
City,  until  Oct.  15,  1911,  for  the  following 
work  on  the  above  interurban  trolley  road 
in  Southern  Indiana.  Length,  36  miles. 
About  250,000  yards  of  excavation  (no 
rock  or  hard  pan).  Laying  of  6"x8"xS' 
ties,  two  foot  centers,  and  60-lb.  rails. 
Gravel  ballasting  from  G"  below  tie  (grav- 
el obtained  locally).  About  400  tons  of 
structural  steel  for  bridges.  Concrete  piers 
and  abutments  for  the  above  bridges. 
Furnishing  100,000  ties  6"x8"x8'.  Furnish- 
ing 2,000  7"xl3"x35'  poles. 

BRIDGE. 

Mason  City,  la. 

Sealed  proposals  will  be  received  by  the 
Board  of  Supervisors  of  Cerro  Gordo 
County  at  the  Auditor's  office  until  1:30 
p.  m.,  October  2,  1911,  for  furnishing  ma- 
terials and  labor  for  a  SO-ft.  riveted  steel 
bridge  with  concrete  floor  and  abutments 
to  be  erected  over  Lime  Creek,  about  five 
(5)  miles  northwest  of  Mason  City. 

Plans  and  bidding  blanks  sent  on  re- 
quest by  Iowa  Highway  Commission, 
Ames,  Iowa. 

Certified  check  for  5  per  cent  of  the  bid 
is  required. 

C.  E.  SOMERS, 
Chairman  of  Board. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. — 
Washington,  D.  C,  Sept.  13,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Yuma,  Ariz.,  until  2  o'clock  p.  m.,  Octo- 
ber 12,  1911,  for  the  construction  of  about 
nine  miles  of  canal  located  in  the  Yuma 
Indian  Reservation,  in  California.  The 
work  is  within  five  to  fifteen  miles  of 
Yuma,  Ariz.  The  excavation  and  placing 
of  about  1,300,000  eu.  yds.  of  material  is 
involved.  For  particulars  address  the 
United  States  Reclamation  Service,  Yuma, 
Ariz.,  or  Washington,  D.  C.  F.  H.  NEW- 
ELL, Director. 


Mammoth  Hot  Springs,  Wyo.,  Sept.  5, 
1911. — Sealed  proposals,  in  triplicate,  will 
be  received  here  until  2  p.  m.,  Oct.  5, 
1911,  and  then  publicly  opened,  for  fur- 
nishing labor  and  materials  for  construct- 
ing post  chapel,  including  plumbing,  heat- 
ing, electric  wiring  and  fixtures,  at  Fort 
Yellowstone,  Wyo.  Information  furnished 
on  application.  Envelopes  containing 
proposals  to  be  indersed  "Proposals  for 
Chapel"  and  addressed  to  Constructing 
Quartermaster. 


U.  S.  ENGINEER  OFFICE,  Louisville, 
Ky.,  Sept.  14,  1911.  Sealed  proposals  for 
constructing  Lock  No.  41,  Ohio  River,  at 
Louisville,  Ky.,  will  be  received  at  this 
office  until  11  a.  m.  (central  time),  Oct. 
14,  1911,  and  then  publicly  opened.  In- 
formation on  application.  LYTLK 
BROWN,  Maj.  Engrs. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  22,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  until  4  o'clock  p.  m., 
Oct.  16,  1911,  for  the  excavation  and  back- 
filling of  trenches  and  construction  of 
wood  stave  pipe  and  other  structures  in 
the  vicinity  of  Mabton,  Wash.  For  par- 
ticulars address  the  United  States  Recla- 
mation Service,  Sunnyside,  Wash.,  or 
Washington,  D.  C.  J.  M.  McKINNE  Y, 
Acting  Director. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  20,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Shaw  Bldg.,  Boise,  Idaho,  until  9  o'clock 
a.  m.,  Nov.  1,  1911,  for  furnishing  164 
lateral  headgates  for  the  Boise  project. 
For  particulars  address  the  United  States 
Reclamation  Service,  Boise,  Idaho,  or 
Washington,  D.  C.  J.  M.  McKINNEY, 
Acting  Director. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  19,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  until  4  o'clock  p.  m., 
Oct.  16,  1911,  for  the  construction  of  three 
concrete  drops  and  the  excavation  of 
about  80,000  cu.  yds.  of  material  on 
Snipes'  Mountain  lateral,  near  Sunnyside. 
Wash.  For  particulars  address  the  United 
States  Reclamation  Service,  Sunnyside, 
Wash.,  or  Washington,  D.  C.  J.  M.  Mc- 
KINNEY, Acting  Director. 


Reinforced  Concrete 
Pocket  Book 

By  L  J.  MENSCH,  M.  Am  Soc.  C.  E. 


Containing  Tables.  Rules  and  Illustra- 
tions for  the  Convenient  Design, 
Rational  Construction  and  Ready  Com- 
putation of  Reinforced  Concrete  Girders, 
Beams,  Footings,  Columns,  etc. 


A  book  written  by  a  trained  engineer 
and  successful  contractor  for  the  use  of 
engineers  and  those  having  a  knowledge 
of  mechanics  and  building  construction. 


Full  leather,  216  pages  ;  4  Vx6  \  inches 

Price  $4.00  net 


The  Myron  C.  Clark  Publishing  Co. 

155  Dearborn  Street  CHICAGO,  ILL. 
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A  Reputation  for  Quality  i^.&'SS 

For  years  there  has  been  a  quality — a  dependability  and  economy  of  operation — that  has  commanded  largest  sales  for  the 

Western  Elevating  Grader 

Greatest  strength,  direct  draft  from  king-bolt  to 
plow,  no  strain  on  main  frame,  lightest  draft  are  quali- 
ties that  have  made  it  the  standard  of  efficiency  with 
the  most  discriminating  contractors.  It's  a  grader  of 
proved  quality  and  known  economy.  Complete  cat- 
alog by  return  mail  on  request. 

Western  Wheeled  Scraper  Co.,  Aurora,  IV 


PETER  E.  MEAGHER 

PETER  E.  MEAGHER 

Railway,  Mining  and  Contractors'  Equipment 

LABOR  AGENT 

New  and  Second  Hand 

Male  help  furnished  to  employers  fr 

No.  409  WEST  MICHIGAN  ST. 

One  man  or  a  co 

Warehouse  and  Yards: 

Send  us  a  tr> 

Railroad  St.  and  10th  Ave. 

No.  409  WEST                 1  ST. 

DULUTH,  MINN. 

DULIT  A. 

Unless  yo  k  life  contract 

it  will  i  to  rent  your 

Construction  Apparatus  from  us 

When  that  job  is  rinished  there  is  bound  to 
be,  at  some  time  or  other,  a  delay  of  a  week 
or  more  while  your  dredge,  mixer  or  any  other  piece  of  machinery  lies  idle.  This  is 
waste— sheer  waste,  and  you  pay  for  it  in  good  money,  too.  Renting  is  the  logical 
solution  of  this  problem  and  renting  from  us  is  the  logical  thing,  as  well.  For  a  long 
time  we  have  been  specializing  in  selling  and  renting  construction  equipment— and 
without  prejudice— the  equipment  which,  in  our  wepert  judgment,  as  best  suited  to  the 
needs  of  the  contractor  or  engineer  who  sought  our  advice.    The  advantage  of  having 

a  corps  of  trained,  experienced  engineers   

to  pick  your  machine,  and  renting  rates 
proportionate  to  the  services  rendered  is 
tremendous.  It  means  a  saving  for  you 
in  labor,  time  and  money.  We  want  to 
show  you  further.    Write  today. 


United  States  Equipment  Co. 

1816  Fisher  Bldg.,  Chicago 
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Aside  from  the  strike  of 
TU     -p.   .  the  shopmen  on  the  Harri- 

Ihe  Doings   man  Lines  and  on  the  n_ 

of  linois    Central    R.    R.,  the 

,  W  b-  outlook  for  further  railroad 
trie  WeeK.  construction  work  this  fall 
appears  to  be  good.  Of- 
ficials of  both  the  Harriman  Lines  and  the 
Illinois  Central  expect  that  the  strike  will  be 
of  short  duration.  Nevertheless  it  will  doubt- 
less hold  up  a  considerable  amount  of  con- 
struction work,  particularly  on  the  latter  road. 
A  number  of  big  pieces  of  railroad  work 
are  now  under  consideration,  but  the  proba- 
bilities are  that  they  will  not  come  up  before 
next  spring.  In  New  York  City  the  New- 
York  Central  lines  have  applied  to  the  Board 
of  Estima'e  of  the  city  for  the  right  to  grid- 
iron West  .It.  from  the  Batterv  to  59th  St., 
with  an  ele-  .ued  structure  over  which  to  run 
freight  trains,  at  a  cost  of  $43,000,000,  and  to 
build  bridges  and  viaducts  at  the  intersecting 
streets  along  its  Park  Ave.  right  of  way,  at  a 
cost  of  $22,000,000.  On  the  Pacific  Coast  the 
stockholders  of  the  Pacific  Electric  Ry.  Co. 
will  hold  a  meeting  next  month  to  vote  on  is- 
suing $100,000,000  of  bonds  to  provide  funds 
for  the  construction  of  1.000  miles  additional 
tracks  in  Southern  California,  and  to  build 
adequate  terminal   facilities   in  Los  Angeles. 

A  considerable  number  of  good  sized  rail- 
road construction  contracts  have  been  let  dur- 
ing the  past  few  days,  among  these  being  the 
following:  J.  A.  Perdue  &  Co.,  Pine  Bluff, 
Ark.,  for  the  construction  of  the  last  3% 
miles  of  the  Tombigbee  Valley  R.  R.,  the  work 
being  located  near  Pushmataha,  Ala.;  Reiter, 
Curtis  &  Hill,  Philadelphia,  Pa.,  for  eliminat- 
ing several  grading  crossings  at  Montclair, 
N.  J.,  for  the  Delaware,  Lackawanna  &  West- 
ern R.  R. ;  Dibble-Hawthorne  &  Co.,  Tacoma, 
Wash.,  a  $150,000  contract  for  constructing  a 
7-mile  single  track  electric  railway  from  Ox- 
bow to  Lake  Burien,  Wash.,  for  the  High- 
land Park  &  Lake  Burien  Ry.,  of  Seattle ; 
H.  D.  Hallett,  Aurora,  111.,  for  grading  for  the 
Yorkville-Morris  electric  line  from  the  north 
into  Morris,  111.;  the  Eyre-Shoemaker  Co., 
The  Arcade,  Philadelphia,  Pa.,  for  the  exten- 
sion of  the  Sunbury  &  Selinsgrove  Electric 
Ry.,  from  Sunbury  to  Northumberland,  Pa. ; 

A.  L.  Anderson  &  Bros.,  Inc.,  Altoona,  Pa., 
for  a  3%-mile  extension  to  the  Bear  Run 
branch  of  the  Clearfield  &  Cambria  R.  R.,  in 
Indiana  county,  Pa.;  Sundstrom  &  Stratton,  90 
West  St.,  New  York  City,  for  the  construc- 
tion of  the  new  high  line  of  the  Cumberland 
Valley  R.  R.,  through  Chambersburg,  Pa. ; 
Kreis  &  Bros..,  Knoxville,  Tenn.,  for  con- 
structing a  5-mile  spur  at  Knoxville  for  the 
Southern  Ry. ;  Homer  Crosby  Construction 
Co.,  Seattle,  Wash.,  for  constructing  the 
Seattle-Tacoma  Short  Line  Ry. ;  McMurray 
&  Griffith,  Kansas  Citv,  Mo.,  have  sublet  their 
electric  work  between  Kansas  City  and  St.  Joe, 
Mo.,  to  the  following  contractors  :  Fitzgerald 
Bros.,  2  miles ;  F.  C.  Roberts,  3  miles ;  Frank- 
Burke,  2  miles;  Wood,  Bancroft  &  Dotv,  10 
miles;  E.  L.  Campbell,  11  miles;  Mr.  Hum- 
bert, 5  miles;  Russell  &  Condon,  5  miles 
heavy  work;  Olson  &  Rush,  5  miles  heavy 
work;  the  Texas  Building  Co.,  Fort  Wortli. 
Tex.,  has  sublet  contracts  as  follows  for  the 
grading  of  the  Fort  Worth-Cleburne  inter- 
urban,  four  miles  to  Martin  Connollv,  four 
miles  to  William  R.  Petty,  four  miles  to  H. 

B.  Ashblum,  two  miles  to  T.  M.  Brown,  and 
six  miles  to  Pat  Madden. 

A  good  sized  irrigation  contract  is  now  be- 
ing advertised  by  the  Medina  Irrigation  Co. 
of  San  Antonio,  Tex.  The  work  calls  for 
building  12  or  more  contract  sections  of  the 
company's   west  canal,  located  about  23  miles 


west  of  San  Antonio,  including  approximately 
28  miles.  The  canals  will  have  bottom  widths 
of  20  ft.  in  level  ground,  15  ft.  in  sidehill 
work,  10  ft.  in  concrete  lined  channels  and 
will  include  approximately  1,400,000  cu.  yds. 
of  classified  excavation  material,  two  rein- 
forced concrete  syphons,  concrete  culverts, 
flume  approaches  and  bridge  crossings. 

Bids  are  now  being  asked  on  a  number  of 
large  municipal  contracts  for  the  construc- 
tion of  sewers.  Baltimore,  Md.,  is  calling  for 
bids  on  constructing  section  2  of  the  Jones- 
Falls  conduit,  the  work  including  16,000  cu. 
yds.  of  earth  excavation,  partly  tunnel ;  47,200 
cu.  yds.  of  rock  excavation,  chiefly  tunnel; 

I,  000  cu.  yds.  of  embankment;  47,370  cu.  yds. 
of  concrete  masonry ;  925  cu.  yds.  brick  ma- 
sonry;   2,340,000   lbs.   reinforcing   steel,  and 

II.  000  sq.  yds.  of  granolithic  surfacing.  St. 
Louis,  Mo.,  is  taking  bids  on  the  construction 
of  two  sections  of  the  Rock  Creek  Joint  Dis- 
trict sewer.  The  first  section  calls  for  the 
construction  of  1,950  ft.  of  15%  ft.  inside 
dimension  horse-shoe  reinforced  concrete 
sewer.  1,199  ft.  of  14%'  ft.  inside  dimension 
horse-shoe  reinforced  concrete  sewer.  808  ft. 
of  13%  ft.  inside  dimension  horse-shoe  rein- 
forced concrete  sewer,  and  992  ft.  of  11  ft. 
inside  dimension  horse-shoe  reinforced  con- 
crete sewer. 


In  1903  Galveston,  Tex., 
in  its  hour  of  dire  neces- 
Growth  of  sity  resulting  from  the  dis- 
Commission  astrous  tidal  wave,  origin- 
Government.  ated  *he  idea  °,f,  running  a 
city  by  a  small  board  ot 
commissioners.  This  was 
the  beginning  of  the  commission  form  of  city 
government.  Four  years  later  Des  Moines, 
la.,  improved  on  the  Galveston  idea  and 
adopted  a  form  of  government  which,  with 
slight  modifications,  has  served  as  a  model  for 
many  cities  throughout  the  country.  In  the 
eight  years  since  the  commission  plan  was 
tried  at  Galveston  over  140  cities  and  towns 
have  adopted  some  form  of  commission  gov- 
ernment. Of  the  municipalities  having  a  pop- 
ulation of  over  5,000  which  have  adopted  this 
form  of  government,  four  are  in  Alabama,  six 
in  California,  two  in  Colorado,  one  in  Idaho, 
fourteen  in  Illinois,  eight  in  Iowa,  fourteen 
in  Kansas,  one  in  Kentucky,  one  in  Louisiana, 
one  in  Maryland,  four  in  Massachusetts,  three 
in  Michigan,  one  in  Mississippi,  two  in  Min- 
nesota, one  in  Montana,  two  in  New  Jersey, 
one  in  New  Mexico,  three  in  North  Carolina, 
two  in  North  Dakota,  nine  in  Oklahoma,  one 
in  Oregon,  one  in  South  Carolina,  two  in 
Tennessee,  twelve  in  Texas,  four  in  Utah, 
three  in  Washington,  three  in  West  Virginia 
and  two  in  Wisconsin.  The  above  are  the 
figures  up  to  August  1.  Since  that  time  sev- 
eral other  cities  in  these  states  have  adopted 
the  commission  plan.  The  following  states 
have  passed  enabling  acts  which  permit  any 
city  or  town  to  adopt  commission  government 
merely  by  voting  to  do  so :  Illinois,  Iowa, 
Kansas,  Kentucky,  Louisiana,  Mississippi, 
New  Jersey,  New  Mexico,  North  Dakota, 
South  Carolina,  South  Dakota,  and  Wisconsin. 
In  addition,  California,  Michigan,  Minnesota, 
Oregon  and  Washington  allow  municipalities, 
under  certain  condition,  to  amend  their  char- 
ters so  as  to  provide  for  the  commission  form. 
In  all  other  states  each  municipality  must  ob- 
tain a  special  act  from  the  legislature.  Com- 
mission government  is  young,  but  so  far  none 
of  the  cities  which  have  adopted  it  have  ex- 
pressed any  desire  to  return  to  the  old  form 
of  rule  by  politicians.  In  many  cities  this  new 
plan  has  resulted  in  a  marked  advance  in  ad- 
ministration efficiency  and  the  undertaking  of 
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many  municipal  improvements.  For  instance, 
here  are  a  few  things  which  have  been  ac- 
complished by  Memphis,  Tenn..  in  its  20 
months'  experience  with  the  commission  form 
of  government.  Tax  rate  reduced  to  $1.59 — 
lowest  in  the  history  of  the  city.  Collected 
from  delinquent  taxes  of  other  years,  and  by 
closer  attention  to  present  taxes,  money  in 
excess  of  budget  estimate.  Collected  in  all 
fee-earning  departments  more  money  than 
the  city  had  ever  received  in  a  similar  period. 
For  the  first  time  in  the  history  of  the  city- 
made  a  trade  with  banks  by  which  interest 
was  paid  on  daily  balances  and  less  charged 
on  overdrafts.  This  earned  the  city  $12.<»on  to 
$13,000  last  year,  and  will  be  considerably 
more  this  year.  Created  the  office  of  purchas- 
ing agent  through  which  all  requisitions  must 
pass,  and  which  buys  everything  upon  bids, 
making  a  saving  of  thousands  of  dollars  an- 
nually. Made  war  upon  unsightly  old 
"shacks,"  by  which  nearly  500  were  torn  down, 
and  the  majority  of  them  replaced  by  modern 
buildings.  In  the  first  year  laid  37.29  miles 
of  sewers.  Also  constructed  30.6  miles  of 
streets  and  partially  paved  9.60  more  under 
the  front  foot  assessment  plan,  covering  105 
streets.  Resurfaced  11.7  miles  of  streets,  and 
hauled  and  spread  gravel  upon  85  streets  and 
alleys.  Laid  52.67  miles  of  5- ft.  sidewalks, 
containing  1,390,645  sq.  ft.  of  material.  Each 
of  the  foregoing  records  in  19K'  was  the  great- 
est in  its  line  in  the  history  of  the  city.  This 
year  contracts  have  been  awarded  on  19.6  miles 
of  streets  under  the  front  foot  assessment  law, 
which  will  cost  approximately  $943,769.25.  Up 
to  Aug.  1  there  had  been  29.4  miles  of  side- 
walk laid,  as  well  as  a  vast  amount  of  other 
work  performed,  the  full  records  of  which 
will  not  be  complete  until  the  end  of  the  year. 


Japanese 
Roads. 


The  Japanese  have  not 
as  yet  made  any  great  ad- 
vance in  road  building.  In 
the  Nagasaki  District,  for 
instance,  the  United  States 
Consul  reports  that  with 
the  exception  of  the  streets 
in  Nagasaki,  the  other  roads  in  the  district, 
while  fairly  good  for  pedestrians  and  light 
jinrikishas,  are  not  suitable  for  heavy  traffic, 
and  wash  considerably  in  the  rainy  season. 
Many  of  them  are  rather  primitive  in  char- 
acter except  the  principal  state  of  prefectural 
highways,  which  have  been  laid  out  by  Japa- 
nese engineers  of  fair  experience  in  modern 
road  construction,  and  are  designed  to  be  used 
as  military  highways  if  the  necessity  arises. 
By  imperial  ordinance  the  roads  of  Japan  are 
divided  into  three  classes,  namely :  State 
roads  (koku  do),  prefectural  roads  (ken  do), 
and  city,  town  or  village  roads  (ri  do).  The 
State  roads  are  such  as  run  from  Tokyo  to 
each  open  port,  to  the  shrines  at  Ise,  to  each 
prefectural  office,  to  army  garrisons  and  naval 
stations,  and  such  as  run  between  prefectural 
offices,  garrisons,  and  naval  stations.  Many 
of  these  roads  cover  the  same  courses  as  pre- 
fectural roads  and  in  most  cases  their  con- 
struction and  maintenance  are  at  the  ex- 
pense of  prefectural  funds.  The  roads  are  re- 
quired to  have  a  width  of  42  ft.,  which  in- 
cludes a  roadbed  of  not  less  than  24  ft.  in 
width  and  side  parkings  of  not  more  than 
18  ft.  in  combined  width.  The  prefectural 
roads  are  such  as  connect  prefectures  and 
garrisons,  or  run  between  the  prefectural  of- 
fice and  branch  offices,  between  important  dis- 
tricts and  principal  cities  or  towns,  and  to  and 
from  convenient  seaports.  Thev  are  in  nearly 
all  cases  constructed  and  maintained  from 
prefectural  funds.  In  some  instances,  where 
they  were  constructed  primarily  for  military 
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purposes,  the  cost  has  been  assumed  by  the 
Imperial  government.  The  breadth  of  these 
roads  is  required  to  be  24  to  30  ft.  City,  town 
and  village  roads  are  constructed  and  main- 
tained at  the  expense  of  the  inhabitants  of 
their  district.    Their  construction  is  subject 


to  the  approval  and  supervision  of  the  State 
and  prefectural  authorities.  There  is  no  fixed 
breadth  prescribed  for  these  roads.  There 
are  no  special  assessments  to  provide  for 
road  expenses.  Expenses  are  met  by  appro- 
priations from  the  general  funds  of  a  pre- 


fecture, city,  town,  or  village.  Tolls  are 
collected  in  a  few  instances  under  authoriza- 
tion from  the  prefectural  authorities  to 
towns  and  villages  and  individuals  where  ex- 
ceptional expenditures  have'  been  made, 
especially  on  bridges. 


RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

®P.  W.  Turner  Contracting  Co.,  Birming- 
ham. Ala.,  has  been  awarded  the  contract  for 
the  building  of  two  miles  of  spur  track  from 
the  Hogland  branch  of  the  Louisville  &  Nash- 
ville R.  R.  to  the  mines  owned  by  the  Mabel 
Mining  Company,  who  awarded  the  contract. 
The  mines  are  located  five  miles  north  of  War- 
rior, Ala.  S.  K.  Moss  of  Warrior  is  one  of 
the  heaviest  stockholders  in  the  corporation 
and  the  Hogland  line  is  an  extension  of  the 
track  running  to  Sibleyville.  the  coke  oven 
district,  near  Warrior. 

®J.  A.  Perdue  &  Co.,  Pine  Bluff,  Ark.,  have 
been  awarded  the  contract  for  the  last  BV2 
miles  of  the  Tombigbie  Valley  R.  R.,  which 
will  complete  the  whole  line  from  Silas  to 
Reform,  Ala.  Perdue  &  Co.'s  headquarters 
on  the  work  are  at  Pushmataha,  Ala. 

Arizona. 

The  Santa  Fe,  Prescott  &  Phoenix  R.  R.. 
J.  A.  Jaeger,  Chief  Engineer,  Prescott,  Ariz., 
is  understood  to  have  opened  bids  on  Sept.  30 
for  constructing  a  40-mile  branch  line  from 
Cedar  Glade  to  the  site  of  the  new  United 
Verde  smelter  in  Verde  Valley. 

Decision  will  be  reached  shortly  by  the 
Tucson  Rapid  Transit  Co.,  Tucson,  Ariz.,  re- 
garding the  building  of  an  extension  at  Tucson 
from  the  University  gate  to  the  Speedway  and 
then  down  the  Speedway  for  a  distance  of  a 
mile. 

California. 

A  meeting  of  stockholders  of  the  Pacific 
Electric  Ry.  Co.,  Paul  Shoup,  Vice  President, 
Los  Angeles,  will  be  held  Nov.  16  to  vote 
$100,000,000  bonds  and  to  execute  the  neces- 
sary mortgage  and  trust  deed,  to  provide  funds 
for  the  construction  of  1,000  miles  of  addi- 
tional tracks  in  Southern  California  and  to 
build  adequate  terminal  facilities  in  Los  An- 
geles. A  large  part  of  the  sum  to  be  voted 
will  be  required  to  take  care  of  the  underlying 
bonds.  When  this  is  arranged  about  $35,000,- 
000  will  be  left  for  future  construction  work. 

The  San  Jose  Terminal  Ry.  Co.,  the  incor- 
poration of  which  was  mentioned  in  our  Sept. 
20  issue,  proposes  to  build  its  line  over  a  pri- 
vate right  of  way  which  has  already  been  se- 
cured. The  line,  as  previously  noted,  will  run 
between  San  Jose  and  Aoliso  and  from  the 
latter  place  it  is  planned  to  operate  a  line  of 
steamers  to  San  Francisco.  The  principal 
stockholders  of  the  company  are:  M.  J.  Gard- 
ner, Stockton,  president  of  the  Stockton  Ter- 
minal Ry. ;  J.  II.  Mehling,  a  railroad  builder; 
H.  II.  McClockcy,  a  lawyer  of  San  Francisco; 
Hugh  Center,  builder  of  the  San  Jose  & 
Santa  Clara  R.  R.,  and  Valentine  Koch,  for- 
merly mayor  of  San  Jose. 

Reports  from  Woodland  state  that  bids  have 
been  taken  for  the  construction  of  the  Sacra- 
mento-Woodland R.  R.  E.  W.  Arnfield,  Wood- 
land, is  representative  of  the  company. 

The  Vallejo  &  Northern  R.  R.,  now  under 
roust  ruction  at  Valle  jo,  is  reported  to  have 
placed  lb-  contract  for  constructing  the  re- 
mainder of  its  hue  between  Sacramento  and 
Vallejo.  I.  T.  C.  Gregory,  Sacramento,  is 
President. 

I  in  work  of  financing  the  Marysville  to 
Cotuna  branch  of  the  Northern  Electric  Ry. 

Co.  of  Chico  h;is  progressed  sufficiently,  it  is 
•aid,  to  justify  the  Sutter  County  lioird  of 
Supervisors  in  making  provision  for  Sutter 
(  oimly's  pro  rata  toward  the  construction  of 
the  joint  bridge  at  Meridian  The  structure  is 
10  be  B  drftw  bridge  swung  from  the  center, 
much  the  same  plan  as  the  Colusa  bridge  An 


estimate  by  the  engineers  indicates  a  cost  of 
$241,000,  of  which  one-third,  under  the  in- 
formal arrangement  of  last  year,  this  county 
agreed  to  pay. 

Arrangements  have  been  completed  by  J. 
H.  Wallace,  Chief  Engineer  of  the  Tidewater 
&  Southern  R.  R.,  with  the  engineering  de- 
partment of  the  Southern  Pacific  for  the  con- 
struction of  a  spur  track  within  the  city  lim- 
its of  Turlock,  Cal.,  to  connect  the  Southern 
Pacific  main  line  with  the  right  of  way  of 
the  Tidewater  &  Southern,  thereby  permitting 
the  transfer  of  cars  loaded  with  ties  and  other 
equipment  from  one  system  to  another. 

Southern  Pacific  Ry.  surveyors  have  an- 
nounced that  the  proposed  Colusa  and  Ham- 
ilton City,  Calif.,  branch  from  Harrington.  5 
miles  south  of  Arbuckle  on  the  main  line  on 
the  west  side,  will  pass  through  Grimes,  east 
of  College  City.  Nearly  all  the  necessary  right 
of  way  has  been  secured,  condemnation  suits 
being  unnecessary. 

H.  H.  Kerckhoff  and  associates  of  Los  An- 
geles, Cal.,  owners  of  the  Avawatz  Gypsum 
mines,  are  planning  the  construction  of  a 
12-niile  branch  railroad  from  Dumont,  Cal., 
on  the  Tonopah  &  Tidewater  R.  R.,  to  the 
mines. 

The  Western  Pacific  R.  R.,  according  to 
advices  from  Stockton,  Cal.,  has  been  granted 
a  49-year  franchise  for  the  installation  of  a 
spur  track  to  Brighton  Mills. 

C.  P.  Anderson  has  applied  to  the  Board  of 
Supervisors,  San  Jose,  Cal.,  for  a  franchise 
to  build  a  railroad  between  this  city  and  Al- 
maden.  The  promoters  want  to  run  a  double 
track  line  with  steam,  electric  or  gas  cars 
or  all.  The  proposed  railroad  will  be  built, 
it  is  announced,  at  a  cost  in  the  neighborhood 
of  $"(00,000.  The  project  has  been  financed 
and  the  preliminary  surveys  already  made, 
according  to  Anderson's  statement  through 
his  attorneys  to  the  Board.  The  road  will 
open  up  the  rich  foothill  region  to  the  south 
of  this  city,  and  will  also  provide  quick  train 
service  for  the  Almaden  and  Guadalupe 
mines,  which  have  hitherto  been  isolated  by 
lack  of  such  accommodations. 

Colorado. 

The  Denver,  Northwestern  &  Pacific  Ry.,  L. 
D.  Blauvelt,  Chief  Engineer,  Denver,  Colo.,  is 
understood  to  have  started  surveys  for  a  line 
from  Steamboat  Springs  to  the  anthracite 
fields,  18  miles  distant.  It  is  believed  that  the 
company  proposes  to  send  its  construction  out- 
fits to  Steamboat  Springs  late  this  fall  so  that 
immediate  construction  of  the  line  can  be  com- 
menced at  the  earliest  possible  moment  in  the 
spring. 

The  proposed  extension  of  the  Denver, 
Laramie  &  Northwestern  R.  R.  from  Greeley, 
Col.,  to  the  Wyoming  coal  fields  will  be  ready 
for  the  installation  of  steel  as  far  as  the  new 
townsite  of  Scott,  90  miles  from  Denver,  this 
fall.  W.  I).  I  lodge.  Railway  Exchange  lildg., 
Denver,  Colo.,  is  Chief  Engineer  of  the  com- 
pany. 

Idaho. 

It  is  expected  that  the  Central  Idaho  R.  R., 
nOW  being  built  from  Richfield  toward  Boise, 

will  be  completed  to  Prairie  City  this  year. 

at  last  reports  the  track-laying  machine  was 
ready  to  start  work   from  Kichtield,  as  soon 

as  the  steel  arrivei  from  Pittsburgh.  Enough 

ties  have  been  stored  in  the  Kichtield  material 
yg'rd  to  practically  finish  the  road,  a  distance 
uf  59  miles  Grading  is  being  carried  on  all 
along  the  line,  and  work  on  the  two  big 
bridges    is   being   rushed    to   the   limit.  Big 


Wood  bridge  will  soon  be  ready  to  carry 
trains;  the  Malad  structure  will  take  longer, 
but  will  be  ready  in  due  time. 

The  Twin  Falls  Ry.  Co.,  of  Twin  Falls, 
Idaho,  has  been  incorporated  with  a  capital 
stock  of  $500,000  and  proposes  to  construct 
electric  and  steam  railroads  in  Twin  Falls 
city  and  county,  of  an  estimated  length  of  125 
miles.  The  capital  behind  the  proposition  is 
mostly  from  Twin  Falls,  though  two  New 
Yorkers  are  named  in  the  articles  of  incor- 
poration. L.  B.  Perrine,  of  Twin  Falls,  is  the 
principal  stockholder.  Others  instrumental  in 
the  forming  of  the  corporation  are  Ravmond 
McCune,  E.  S.  Williams.  D.  B.  Moorman,  C. 
W.  Smith  and  A.  D.  Stafford. 

Illinois. 

®H.  D.  Hallett,  Aurora,  111.,  has  been 
awarded  the  contract  for  the  grading  for  the 
Yorkville-Morris  electric  line  from  the  north 
into  Morris.  The  grading  is  to  be  completed 
in  GO  days.  F.  M.  Zimmerman,  Aurora,  111.,  is 
Superintendent  of  Construction. 

®The  Porter-McCully  Construction  Co., 
Canton,  111.,  has  been  awarded  a  contract 
by  the  Alden  Coal  Co.,  Clinton,  la.,  for 
extending  the  mine  tracks  at  Mine  No.  6 
across  Little  Creek.  The.  contract  includes 
about  10,000  cu.  yds.  of  earth  embankment. 

The  Oak  Hill  Street  Ry.  Co.  of  Chicago  has 
been  incorporated  with  a  capital  stock  of  $20,- 
000  and  proposes  to  construct  and  operate 
street  and  inter|irban  railways.  The  incor- 
porators are:  Charles  Pullman,  I.  A.  Isaac- 
son, L.  S.  Watts. 

It  has  been  decided  to  construct  the  North- 
ern Illinois  Electric  Ry.  from  its  present  ter- 
minus in  Bradford,  Lee  County,  eastward 
five  miles  to  a  new  town  called  Newburg 
this  fall  and  leave  another  extension  to  be 
determined  later  when  this  work  is  done. 
The  company  is  now  operating  nine  miles 
and  with  the  extension  above  will  have  14 
miles  in  operation  and  will  be  within  12 
miles  of  Rochelle.  J.  J.  Burns,  705  Isabelle 
lildg.,  Chicago.  111.,  is  Manager. 

The  Kankakee-Urbana  Traction  Co.  will 
probably  have  grading  work  started  this  month 
for  the  construction  of  its  proposed  line  be- 
tween Urbana  and  Rantoul.  Figures  on  rails, 
ties  and  small  bridges  have  been  secured  by 
the  company.  Carl  Hayes,  Champaign,  111.,  is 
Chief  Engineer. 

The  Elgin,  Jolict  &  Eastern  R.  R.  Co.  is, 
according  to  information  received  from  Ross- 
v i lie,  111.,  planning  the  construction  of  a  new 
and  larger  roundhouse  at  that  place.  A. 
Montzhcimer,  Joliet,  111.,  is  Chief  •Engineer  of 
the  company. 

The  Atchison.  Topeka  &  Santa  Fe  Ry.  has 
placed  with  the  Illinois  Steel  Co.  an  order  for 
20.000  tons  of  90-lb.  rails,  to  be  used  in  re- 
newal work  and  second  tracking,  all  being 
open-hearth  steel.  Half  of  this  is  to  be  laid 
this  year. 

Indiana. 

®The  Brindley  Co.,  contracting  engineers.  17 
Battery  PI.,  New  York  City,  has  been  awarded 
:i  $600,000  contract  for  the  building  and 
iquipping  of  an  internrbaii  electric  railway  to 
run  from  Vineennes  through  Washington  to 
1 ,1 11  >goi  itee,  I  iid  .  .1  distance  1 1 1  86  miles  The 
road  will  be  capitalized  by  local  capital  and 
it  is  proposed  to  open  an  amusement  park  at 
me  ol"  the  terminals.  Work  will  be  started 
at  once. 

The  Richmond  &  Eastern  Traction  Co.  of 

Richmond,  [ftd,.  has  been  incorporated  with  a 

capital  stock  of  $60,000  and  proposes  to  con- 
st rUCt  and  operate  a  traction  line  from  Port- 


•I-  indicates  work  now  open  for  bids.    <S>  indicates  a  contract  let  recently. 


October  4,  lyi  1. 


ENGINEERING    &  CONTRACTING 


35 


land,  through  Union  City,  Bethel,  Whitewater, 
Cox's  Mills,  Richmond,  Liberty,  Brookville, 
Harrison  and  other  towns.  The  directors  are 
A.  G.  Bartel,  C.  W.  Jordon,  Richmond,  Ind. ; 
W.  H.  Quigg,  S.  E.  Jones,  W.  F.  Starr,  G.  H. 
Knollenberg,  D.  W.  Comstock,  H.  C.  Bur- 
chan  and  E.  F.  Hiatt. 

Iowa. 

It  is  probable  that  surveys  will  be  started 
this  month  for  the  extension  of  the  Iowa  Cen- 
tral Ry.,  from  Centerville,  la.,  to  St.  Louis, 
Mo.  R.  G.  Kenly,  Minneapolis,  Minn.,  is 
Chief  Engineer. 

Col.  George  Adams,  Council  Bluffs,  la., 
President  of  the  Omaha  &  Iowa  R.  R.,  a  new 
line  now  in  operation  from  Council  Bluffs  to 
Treynor,  has  purchased  the  Atlantic,  Northern 
&  Southern  Ry.,  at  a  receiver's  sale,  for  $402,- 
050.  It  is  said  that  Col.  Adams  intends  to  at 
once  extend  the  railway  from  Treynor  to  At- 
lantic and  thence  through  Guthrie  Center  to 
Des  Moines. 

After  inspection  of  the  work  already  com- 
pleted on  the  Red  Oak  &  Northeastern  R.  R., 
a  committee  of  Adair  County,  la.,  residents 
are  reported  to  have  decided  to  raise  the 
necessary  funds  for  the  construction  of  the 
line  to  Greenfield,  la.  E.  J.  Sidey,  Green- 
field, la.,  was  a  member  of  the  committee. 

Kansas. 

The  Arkansas  Valley  Interurban  Co.,  which 
recently  completed  a  line  from  Wichita  to 
Newton,  is  understood  to  have  surveys  under- 
way for  a  line  from  Winfield  to  Wichita.  It 
is  said  to  be  the  purpose  of  this  company  to 
construct  a  line  from  Wichita  to  some  town 
in  Oklahoma,  possibly  Oklahoma  City. 

The  Kansas  City  Southern  Ry.,  C.  E.  Johns- 
ton, Chief  Engineer,  Kansas  City,  Mo.,  has  ap- 
plied to  the  Kaw  Valley  Drainage  Board  for  a 
permit  to  build  a  concrete  tunnel  for  a  distance 
of  3,600  ft.  along  the  Kaw  River  west  dike 
line  from  the  Morris  Packing  Co.'s  plant  to 
Kansas  Ave.  in  Kansas  City,  Kas.  If  the  tun- 
nel is  built  its  trains  will  run  through  it,  in- 
stead of  on  the  present  "high  line"  which 
traverses  the  route  of  the  proposed  tunnel. 
The  railway  company  has  stopped  work  on 
contemplated  improvements  of  the  "high  line," 
while  its  engineers  are  finding  what  the  con- 
crete tunnel  will  cost. 

Louisiana. 

The  extension  of  the  Louisiana  Ry.  &  Nav- 
igation Co.'s  line  from  Nettie  Station,  below 
Baton  Rouge,  to  a  point  six  miles  from  the 
main  line,  and  traversing  the  New  River  coun- 
try, in  Ascension  Parish,  will  be  ready  for 
handling  sugar  cane  on  the  branch  during  the 
month.  It  is  said  that  in  60  days  the  South- 
ern Pacific  may  inaugurate  freight  traffic  over 
the  Port  Allen-Lafayette  branch. 

The  Arkansas,  Louisiana  &  Gulf  Ry.,  J.  M. 
Parker,  General  Manager,  Monroe,  La.,  will 
spend  about  $20,000  in  putting  in  fills  at  the 
three  crossing  of  Bayou  De  Siard. 

Maine. 

The  Portland  &  Brunswick  Street  Ry.  oper- 
ating 16.4  miles  of  line  between  Brunswick 
and  Yarmouth  has  been  purchased  by  Harry  B. 
Ivers,  Lewistown,  Me.,  who  is  said  to  repre- 
sent a  syndicate  of  capitalists  who  are  large 
owners  in  the  Lewistown,  Augusta  &  Water- 
ville  road.  It  is  planned  to  greatly  improve 
the  roadbed  and  rolling  stock.  Edward  M. 
Graham,  Freeport,  Me.,  is  Superintendent. 

Maryland. 

The  Baltimore  &  Ohio  R.  R.  has  placed  an 
order  with  the  Carnegie.  Steel  Co.  for  the 
rolling  of  6,500  tons  of  standard  steel  rails. 
The  rails  are  to  be  used  in  improvement  work 
to  be  clone  early  in  the  spring,  and  it  is  said 
the  order  will  shortly  be  followed  by  an  even 
larger  one  from  the  road. 

Masschusetts. 

The  Boston  &  Maine  R.  R.  has  placed  an 
order  with  the  Carnegie  Steel  Co.  for  4,500 
tons  of  rails.  It  is  possible  that  these  rails 
will  be  used  in  building  the  proposed  new  cut- 
off lines  in  New  Hampshire  and  Vermont. 


Michigan. 

Advices  from  Iron  wood  state  that  the 
Gogebic  &  Iron  Counties  Ry.  &  Light  Co.  is 
planning  to  have  work  started  at  once  on  the 
extension  of  the  street  railway  system  be- 
tween Bessemer  and  Iron  City.  The  work  is 
to  be  started  in  the  city  of  Bessemer,  so  that 
it  will  be  possible  to  leave  the  streets  in  the 
required  condition  before  the  coming  of  snow. 

The  Toledo,  Ann  Arbor  &  Jackson  R.  R.  Co., 
organized  at  Monroe,  Mich.,  has  been  incor- 
porated with  a  capital  stock  of  $500,000.  This 
company  will  take  over  the  old  Toledo,  Ann 
Arbor  and  Jackson  electric  line  which  was 
organized  in  1905  and  which  company  built 
about  20  miles  of  electric  line  out  of  Toledo 
the  following  year  and  then  ceased  operations. 
Of  the  capital  stock  $300,000  will  be  used  in 
purchasing  the  assets  and  property  of  the  old 
line  and  the  remaining  amount  will  be  used 
in  further  construction  of  the  road. 

The  Grand  Trunk  Ry.  intends  double-track- 
ing the  D.,  G.  H.  &  M.  division  between  Mil- 
waukee Junction  and  Pontiac  in  the  near  fu- 
ture. 

Residents  of  Jenison,  Mich.,  and  Ottawa 
County  are  taking  active  steps  to  secure  the 
construction  of  a  railroad  along  the  old  Mich- 
igan and  Ohio  grade  from  Grand  Haven  to 
Jenison.  At  a  meeting  of  the  farmers  along 
the  line  and  in  the  neighborhood  a  committee 
was  named  to  canvass  the  situation.  It  is 
proposed  to  secure  a  right  of  way  and  offer 
it  to  some  company  which  will  build  a  rail- 
road. 

Minnesota. 

It  is  reported  that  arrangements  may  be 
made  this  month  for  beginning  surveys  for 
the  extension  of  the  Minneapolis  &  St.  Louis 
Ry.  to  the  Canadian  border. 

The  City  Council  of  Duluth  has  passed  a 
resolution  directing  the  Duluth  Street  Ry. 
Co.  to  build  an  extension  from  the  present 
terminus  at  71st  Ave.  west  along  Grand 
Ave.  to  Zimmerly  Ave.,  along  Zimmerly 
and  the  new  road  now  being  constructed  to 
Commonwealth  Ave.  and  along  Common- 
wealth Ave.  to  Prescott  St.  at  J\ew  Duluth. 

It  is  reported  that  the  Chicago,  Milwaukee 
&  St.  Paul  R.  R.  has  under  consideration  the 
construction  of  a  line  from  the  Twin  Cities 
to  Duluth,  over  a  survey  made  in  1889,  paral- 
leling the  Northern  Pacific  for  some  distance, 
striking  from  Sunrise,  Minn.,  into  Wisconsin. 
C.  F.  Loweth,  Chicago,  111.,  is  Chief  Engineer 
of  the  company. 

The  Cuyuna  Northern  Ry.  Co.,  incorporated 
the  latter  part  of  September  with  a  capital 
stock  of  $1,000,000,  proposes  a  line  to  run 
from  Sherwood,  Minn.,  through  Crow  Wing 
county  to  a  point  on  the  Mississippi  river.  The 
headquarters  are  to  be  at  Deerwood,  Minn. 
The  incorporators  are  Cuyler  Adams,  F.  S. 
Adams  and  C.  C.  Adams,  all  of  Deerwood. 

The  Duluth  &  Iron  Range  R.  R.,  has  sub- 
mitted plans  to  the  City  Engineer  of  Duluth 
for  a  subway  under  the  tracks  at  32d  Ave., 
East  Duluth. 

Mississippi. 

The  Natchez,  Columbia  &  Mobile  R.  R..  R. 
H.  Butterfield,  General  Manager,  Norfield, 
Miss.,  is  being  extended  from  the  present  ter- 
minus at  "Sartins  Church"  in  Pike  County  to 
Morgantown.  It  is  expected  that  the  line  will 
be  completed  to  the  latter  place  by  Jan.  1,  after 
which  it  will  be  extended  to  Columbia  and  ul- 
timately to  Hattiesburg. 

The  Memphis  &  Pensacola  R.  R.,  promoted 
by  Chester  A.  Pond,  Meridian,  Miss.,  is  re- 
ported to  have  work  under  way  on  the  line  out 
of  Memphis  toward  Pensacola,  Fla. 

The  Yazoo  &  Mississippi  Valley  R.  R.  has 
commenced  improvements  on  its  line  between 
Jackson,  Miss.,  and  Clarksdale.  During  the 
autumn  and  winter  the  company  will  spend 
an  average  of  about  $2,500  per  mile  getting 
this  roadbed  in  first  class  shape.  New  ballast 
will  be  spread  from  Jackson  to  Clarksdale  and 
the  company  will  gradually  replace  the  pres- 
ent rails  with  the  new  90-lb.  steel  variety. 
This  improvement  is  carrying  out  the  plan  of 
the  Illinois  Central  system  to  divert  more  of 


the  freight  traffic  from  Memphis  southward 
over  the  Y.  and  M.  V.  road,  and  when  the 
work  is  completed  a  large  number  of  north 
bound  freights  on  the  main  line  will  be  sent 
northward  from  Jackson  over  that  line.  S. 
S.  Morris,  Memphis,  Tenn.,  is  General  Super- 
intendent. 

St.  Louis  Items. 

BY'  A.   B.  KOENIG. 

•|«Bids  for  the  construction  of  Rock  Creek 
Joint  District  sewer — first  section  will  be  re- 
ceived bv  the  city  of  St.  Louis,  Room  300, 
New  City  Hall,  until  12  m.,  Oct.  6,  1911.  Plans, 
specifications,  form  of  contract  and  other  in- 
formation can  be  had  at  the  office  of  the 
Board  of  Public  Improvements. 

®Mike  Conroy  has  moved  his  outfit  on 
500,000  yds.  of  levee  work  that  he  secured  last 
week,  between  Mitchell  and  Granite  City,  111. 

®McMurray  &  Griffith  of  Kansas  City  have 
sublet  their  electric  line  work  between  Kansas 
City  and  St.  Joe,  Mo.,  to  the  following  con- 
tractors :  Fitzgerald  Bros.,  2  miles :  F.  C.  Rob- 
erts, 3  miles ;  Frank  Burke,  2  miles ;  Wood, 
Bancroft  &  Doty,  10  miles;  T.  L.  Campbell,  11 
miles;  Mr.  Humbert,  5  miles;  Russell  &  Con- 
don, 5  miles  heavy  work;  Olson  &  Rush,  5 
miles,  heavy  work. 

®J.  D.  Lynch  of  Monmouth,  111.,  secured  the 
contract  for  grading  an  addition  to  the  East 
St.  Louis  yards  of  the  Illinois  Central  R.  R. 
Co.  He  has  sublet  this  work  to  the  Blythe 
Bros.,  who  have  their  outfit  on  the  way  from 
the  North  to  this  work. 

George  W.  Gist  has  finished  his  work  on  the 
Northwestern  railroad  at  Randolph,  Wis.  He 
has  a  steam  shovel  and  10  teams  idle  at  that 
point. 

General  Superintendent  Walton  of  the  Mis- 
souri, Kansas  &  Texas  has  announced  that  Mr. 
A.  E.  Boughner  has  been  appointed  superin- 
tendent of  transportation,  vice  Mr.  E.  J.  Lam- 
pert,  resigned.  The  same  announcement  is 
made  by  Assistant  General  Manager  Bryant 
for  the  Missouri,  Kansas  &  Texas  Company 
of  Texas.  Mr.  Boughner  is  promoted  from 
superintendent  of  the  St.  Louis  Division. 
K.  A.  Easley,  who  has  been  assistant  superin- 
tendent of  the  Missouri,  Kansas  &  Texas  be- 
tween Parsons,  Kan.,  and  Kansas  City,  has 
been  promoted  to  superintendent  of  the  Choc- 
taw Division,  succeeding  Supt.  S.  W.  E.  Wil- 
liams, who  becomes  superintendent  of  the  St. 
Louis  Division,  headquarters  at  Sedalia. 

P.  J.  Murphy  of  Moberly,  Mo.,  has  80,000 
vards  of  wheeler  and  machine  work  at  Adrian. 
Wis. 

Frank  McKee  left  here  for  Adrian,  Wis., 
to  open  a  boarding  camp  for  the  Wm.  P.  Car- 
michael  Co.,  on  the  Wabash  R.  R. 

Jim  Lee  died  at  the  Sisters'  Hospital  at 
Joplin,  Mo.  This  is  the  fourth  one  of  this 
family  of  famous  dirt  movers  that  has  passed 
away  within  the  last  few  years ;  Pat,  Mike  and 
Charley  preceded  him.  Jack  is  the  only  one 
now  living.  Jack  is  with  the  Fruin  &  Colnon 
Co.  in  the  western  part  of  the  city  at  the  pres- 
ent time. 

L.  J.  Smith  of  the  L.  J.  Smith  Construction 
Co.  of  Kansas  City,  Mo.,  spent  a  couple  of 
days  in  town  on  business.  As  usual,  he  was 
a  very  busy  man. 

Sten  Lund,  1945  Grand  Ave.,  Kansas  City, 
Mo.,  can  use  four  or  five  machine  outfits. 

A.  J.  Yawger  &  Co.  have  a  lot  of  grader 
and  scraper  work  to  let  on  the  electric  line 
near  Forest.  Ind.  Chas.  LaRue  is  in  charge 
of  this  work. 

F.  R.  Gifford  came  in  from  Marianna, 
Ark.,  for  a  car  load  of  labor  for  their 
steam  shovel  work  on  the  Memphis-Marian- 
na  cut  off  of  the  Iron  Mountain  R.  R. 

Grant  Bros.,  at  Oblong.  111.,  write  us  that 
their  22-team  outfit  is  idle  at  that  point. 

Yale  &  Reagen  have  opened  a  branch  of- 
fice in  Venice,  111.,  with  M.  D.  Huckins  in 
charge.  They  also  expect  to  open  another 
office  at  Edwardsville,  111.  Mr.  Huckins  in- 
forms us  that  they  have  added  100  new  1- 
yd.  dump  cars  to  their  outfit  at  work  on  the 
new  levee  near  Edwardsville,  111. 

The  hustling  Costello  Bros,  secured  an- 
•  ther  nice  job  of  steam-shovel  work  on  the 
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Big  Four  R.  R.,  near  Hughes,  O.  They  re- 
port labor  awful  scarce  in  this  part  of  the 
country.  Mike  Costello  has  been  here  and 
in  Chicago  several  times  looking  for  for- 
eigners for  this  work. 

Labor  of  all  kinds  has  been  very  scarce 
in  this  neighborhood  the  past  two  weeks. 
Lots  of  Government  and  river  betterment 
work  going  on  in  the  south,  where  all  of  the 
colored  labor  has  gone  to  cotton  picking. 
White  labor  is  at  premium  in  the  south. 
Calls  for  help  from  everywhere,  with  not 
one-third  enough  of  it. 

J.  J.  Cooney,  a  very  prominent  St.  Louis 
contractor  died  suddenly  here  last  week. 

The  Missouri  Pacific  Ry.  Co.,  in  an  an- 
swer filed  last  week  to  the  mandamus  suit 
of  the  city  to  compel  the  company  to  build 
a  viaduct  over  its  tracks  on  Chouteau  Ave. 
near  Vandeventer  Ave.,  denies  the  right  of 
the  city  to  enforce  its  orders.  The  answer, 
which  was  filed  in  Circuit  Judge  Grimm's 
court,  avers  that  the  company  occupied  the 
point  before  Chouteau  Ave.  was  established. 
The  fee  of  the  right  of  way  of  the  road  was 
granted  by  the  State  Legislature  in  1849 
to  the  Pacific  Railroad  Co.,  the  predecessor 
of  the  Missouri  Pacific  Co.,  and  the  road 
was  built  in  1851,  it  is  stated.  The  only 
right  the  city  has  is  permission  to  cross 
the  tracks,  which  was  granted  by  the  rail- 
road company  and  not  paid  for  by  the  city, 
and  no  legal  action  was  taken  by  the  city 
to  have  a  right  of  way  over  the  road  con- 
cemned,  it  is  averred.  It  is  also  stated  that 
the  ordinance  providing  for  the  building 
of  the  viaduct  is  unconstitutional. 

Montana. 

The  Gilmore  &  Pittsburgh  R.  R.  is  reported 
to  have  let  a  contract  for  the  construction  of 
an  extension  to  Twin  Bridges,  Mont.,  where  a 
connection  will  be  made  with  the  Hill  lines. 
It  is  also  thought  that  construction  on  the 
western  division  from  Salmon,  Idaho,  up  Sal- 
mon River  and  into  Boise  will  soon  be  under 
way.  W.  A.  McCutcheon,  Machesney  Bldg., 
Pittsburgh,  Pa.,  is  President. 

Surveys  are  to  be  made  for  an  extension  of 
the  Missoula  Street  Ry.  into  the  Flathead 
country.  S.  R.  Inch,  Missoula,  Mont.,  is  Gen- 
eral Manager. 

Press  reports  from  Helena  quote  L.  W.  Hill, 
President  of  the  Great  Northern  Ry.,  as  stat- 
ing that  "It  is  probable  that  we  will  begin  con- 
struction work  on  the  Mondak-Helena  cut-off 
this  year.  The  work  would  have  commenced 
sooner  than  this  except  for  the  delay  in  se- 
curing the  necessary  right  of  way.  We  have 
some  right  of  way,  but  we  have  not  been  able 
to  secure  it  all,  and  for  this  reason  the  work 
has  been  delayed." 

Nevada. 

A  large  force  has  been  placed  on  the  con- 
struction of  the  Copper  Belt  R.  R.  extension 
from  Hudson,  Nev.,  the  present  terminus  of 
the  road,  to  Ludwig,  a  distance  of  10  miles  and 
it  is  expected  that  the  line  will  be  ready  for 
operation  shortly. 

New  Jersey. 

®The  Delaware,  Lackawanna  &  Western  R. 
R.,  G.  J.  Ray,  Chief  Engineer,  Hoboken,  N.  J., 
has  started  work  on  eliminating  several  grade 
crossings  at  Montclair,  N.  J.,  and  will  also 
construct  a  new  freight  house  and  passenger 
station  at  that  point.  The  contract  for  elim- 
inating grade  crossing  has  been  awarded  to 
Reiter-Curtis  &  Hill  of  Philadelphia,  Pa.  Con- 
tract for  freight  house  and  passenger  station 
has  not  yet  been  awarded. 

New  York. 

'1  In  NVw  York  Central  K-  Hudson  River  l< 
R.,  G  W.  Kittrcdgc,  Chief  Engineer,  New 
York,  has  applied  to  the  Hoard  of  Estimates  of 
New  York  City  for  the  right  to  gridiron  West 
St.  from  the  Mattery  to  59th  St.,  with  an  cle 
vatcil  inn  lure  '.\  -  1  which  to  run  freight 
trams,  at  a  cost  of  $48,000,000,  and  to  build 
bridges  and  viaducts  at  the  intersecting  streets 
along  its  Park  Ave.  right  of  way,  at  a  cost  of 
$22,000,000. 


North  Carolina. 

Chamber  of  Commerce  of  Elizabeth  City,  N. 
C,  is  taking  steps  to  secure  right  of  way  to 
aid  in  securing  an  extension  of  the  Norfolk 
Southern  R.  R.  F.  C.  Nicolson,  Chief  Engi- 
neer, Norfolk,  Va..  from  Beckf.ord  Junction  to 
Gatesville. 

Ohio. 

The  Twin  Mountain  &  Potomac  R.  R.  Co., 
Fairmont,  C,  has  increased  its  capital  stock 
from  $100,000  to  $500,000. 

The  Norfolk  &  Western  Ry.  has  made  sur- 
veys for  a  switch  to  the  $1,000,000  Virginia- 
Carolina  Chemical  Co.'s  plant  at  St.  Bernard, 
Cincinnati. 

Ordinance  has  been  introduced  in  the  City 
Council  of  Youngstown  calling  upon  the  Erie 
and  Lake  Shore  railroads  to  prepare  plans  for 
the  elimination  of  the  Oak  St.  grade  crossing. 

The  Columbus.  Delaware  &  Marion  Ry  Co.. 
Columbus,  O.,  is  reported  to  be  considering 
building  a  traction  line  from  a  point  near 
Worthington  to  Dublin  and  thence  to  Girls' 
Industrial  Home  near  Delaware. 

The  Lake  Erie,  Bowling  Green  &  Northern 
Ry.  Co.  (electric),  Bowling  Green,  O.,  has 
been  granted  authority  by  J.  M.  Killits,  Fed- 
eral Judge,  according  to  advices  from  Bowl- 
ing Green,  O..  to  make  improvements  on  the 
road  estimated  to  cost  $50,000. 

The  annual  meeting  of  the  Columbus,  Mag- 
netic Springs  &  Northern  Ry.  was  held  at 
Delaware,  O.,  Sept.  18.  The  officials  were 
all  re-elected  as  follows:  President,  William 
M.  Galbreath,  Pittsburg;  secretary-treasurer, 
Christopher  Magee,  Jr.,  Pittsburg;  general 
manager,  C.  J.  Fifer;  directors:  William  M. 
Galbreath,  Christopher  Magee.  Jr.,  Bent  Ca- 
hill,  J.  L.  Horn,  Richwood,  and  W.  F.  Dod'-e, 
Delaware. 

Oklahoma. 

J.  M.  Johnston  of  Oklahoma  City  has  been 
appointed  assistant  to  William  Kenefick  of 
Kansas  City,  president  of  the  Missouri,  Okla- 
homa and  Gulf  Ry.  Co.  Mr.  Johnson  will 
have  his  headquarters  in  Oklahoma  City.  For 
the  first  six  months  his  duties  will  consist 
largely  of  rounding  up  construction  proposi- 
tions, and  particularly  right-of-way  matters. 
Mr.  Kenefick  sailed  for  Europe  Oct.  4,  and 
after  his  arrival  there  will  cable  back  to  his 
representatives  in  this  country  as  to  when 
and  where  construction  work  should  be  started. 
Either  the  Oklahoma  City  line  or  the  one  from 
Wagoner  to  Pittsburg,  Kan.,  will  be  the  first 
one  completed,  although  all  of  the  lines  will 
be  under  construction  at  practically  the  same 
time. 

Oregon. 

Most  of  the  right-of-way  has  been  secured 
for  the  Willamette  Pacific  R.  R.,  the  new 
Southern  Pacific  line  from  Eugene  to  Coos 
Bay,  Ore.  No  contracts  will  be  let  until  the 
continuous  right-of-way  has  been  secured  on 
the  different  sections  of  the  road.  It  is  hoped 
to  have  20  or  .30  miles  out  of  Eugene  started 
this  Fall.  Surveys  for  this  line  are  under  way, 
as  was  noted  in  our  Aug.  23  issue. 

It  is  believed  that  the  Oregon  Electric  Ry. 
Co.,  Carl  R.  Gray,  President,  Portland,  Ore., 
will  clean  up  all  right  of  way  difficulties  shortly 
for  its  projected  line  from  Albany  to  Eugene 
so  that  construction  contracts  can  be  awarded 
this  fall. 

The  Nevada-California-Oregon  Ry..  now  un- 
der construction,  has  filed  a  declaration  with 
the  Secretary  of  State  in  which  it  serves  notice 
of  intentions  of  entering  this  state  to  transact 
business.  It  is  possible  that  the  Nevada  cor- 
poration will  afford  more  railroad  facilities  in 
Central  Oregon,  as  in  an  attached  certificate 
of  amendment  of  original  articles  of  incorpo- 
ration it  said  that  the  line,  which  now  extends 
from  Reno,  Nev.,  to  Red  Rock,  Northern  Cal- 
ifornia, will  be  extended  farther.  The  pro- 
posed extension  will  pass  through  Lane,  Crook 
and  Wasco  Counties,  and  end  at  some  point 
mar  The  Dalles,  on  the  Oregon-Washington 
line.  Geo.  S.  Oliver,  Reno,  Nev.,  is  Chief  En- 
gineer. 

The  Southern  Pacific  R.  R.  has  purchased 
the  necessary  right  of  way  for  the  construc- 


tion of  the  Modoc  Northern  Road  from 
Klamath  Falls  to  Merrill,  Ore.,  and  work  will 
be  started  earlv  in  the  Spring.  J.  W.  Boschke, 
Engineer,  Portland,  Ore. 

The  Toledo  &  Silets  R.  R.  &  Navigation 
Co.  has  been  incorporated  in  Oregon  and  pro- 
poses the  construction  of  a  line  of  railway 
from  Toledo  in  Lincoln  County  to  Dallas,  the 
Polk  County  seat. 

J.  P.  O'Brien  and  R.  B.  Miller,  General 
Manager  and  Traffic  Manager,  respectively,  of 
the  Southern  Pacific  lines  in  Oregon,  and  G. 
X.  Wendling,  Portland,  Ore.,  president  of 
the  Willamette  Pacific  Co.,  recently  incorpor- 
ated, made  an  inspection  trip  over'  the  pro- 
posed line  between  Eugene,  Ore.,  and  Coos 
Bay. 

Pennsylvania. 

®The  Eyre-Shoemaker  Co.,  The  Arcade, 
Philadelphia,  Pa.,  has  started  work  at  Northum- 
berland for  the  extension  of  the  Sunbury  & 
Selingsgrove  Electric  Ry.  from  Sunbury"  to 
Northumberland. 

®Bids  were  opened  Sept.  16  by  G.  C.  Koons, 
Engineer  of  the  Cumberland  Valley  R.  R., 
Chambersburg,  Pa.,  for  the  construction  of 
the  high  line  through  that  place  and  the  work 
was  awarded  to  Sundstrom  &  Stratton,  90 
West  St.,  New  York,  N.  Y.  By  terms  of  the 
contract  the  work  must  be  completed  by  Nov. 
30,  1912.  Two  steam  shovels  and  a  number 
of  narrow  gage  locomotives  and  cars  will 
be  placed  on  the  job  at  once.  Practically  all 
the  material  will  be  used  on  the  portion  east 
of  Market  st.  The  company's  engineers  are 
engaged  upon  the  plans  for  the  bridges 
and  the  arrangement  of  tracks.  When  this 
work  is  completed  attention  will  be  turned  to 
the  development  of  the  plans  for  the  new  sta- 
tion and  office  building.  The  contract  calls 
for  the  removal  of  approximately  415,000  cu. 
yds.  of  material  from  the  proposed  cut  of 
the  revised  line  near  Waynesboro  Junction. 
This  material  will  be  deposited  in  Chambers- 
burg to  make  the  embankment  for  the  high 
line.  Later  the  contract  for  the  steel  overhead 
bridges  and  track  elevations  will  be  awarded. 

®A.  L.  Anderson  &  Bros.,  Inc.,  Altoona,  Pa., 
has  been  awarded  a  contract  by  the  Pennsyl- 
vania R.  R.  for  the  building  of  an  extension 
to  the  Bear  Run  branch  of  the  Clearfield  and 
Cambria  railroad,  in  Indiana  county.  The  ex- 
tension covers  a  distance  of  3%  miles  and  ex- 
tends westward  from  Sidney  to  the  coal  lands 
of  John  Lochrie.  The  Anderson  Co.  is  also 
working  on  a  30-mile  extension  for  the  Cam- 
bria &  Indiana  R.  R.,  and  is  likewise  doing 
some  betterment  work  for  the  Pennsylvania 
R.  R.  near  Hinsdale,  six  miles  north  of  Olean. 
N.  Y.  The  Anderson  Co.  has  also  started 
work  on  the  Gallilzin  tunnel. 

It  is  rumored  that  the  Philadelphia  & 
Reading  officials  are  planning  the  construc- 
tion of  a  new  railroad  between  Dillsburg  and 
Gardners  Station  in  preference  to  double 
tracking  the  old  line  through  Carlisle  Junc- 
tion. Cumberland  County. 

Right-of-way  arrangements  are  reported  to 
have  advanced  so  far  as  to  make  it  practically 
certain  that  the  Sunbury  &  Northumberland 
Electric  Ry.  Co.  will  build  its  proposed  ex- 
tension this  fall.  It  is  also  understood  that 
the  Sunbury,  Lewisburg  &  Milton  Electric  Ry. 
Co.  will  build  its  line  to  Milton  this  fall. 

A  plan  is  unaer  consideration  for  the  con- 
struction of  an  electric  railway  to  connect 
Marietta  and  Elizabcthtown.  F.  H.  Alleman, 
Elizabethtown,  Pa.,  is  interested. 

The  Morgantown  &  Dunkard  Valley  Street 
Ry.  Co.,  Morgantown.  W.  Va..  is  understood 
to  have  plans  well  advanced  for  building  a  5- 
mile  extension  from  Cassville,  W.  Va.,  to 
Mount  Morris. 

The  Philadelphia  Rapid  Transit  Co..  of  Phil- 
adelphia, is  believed  to  be  considering  improve- 
ments, including  more  subways  and  elevated 
lines,  for  the  city  transportation  system. 

Tennessee. 

®Kreis  &  Uros.,  Knoxvillc,  have  been 
awarded  the  contract  for  the  extension  of  the 
Southern  Railway's  spur  track  from  the  in- 
take plant  of  the  Knoxvillc,  Tcnn.,  water 
WOrkfl  commission  On  the  north  side  of  the 


•J«  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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Tennessee  River  east  of  the  city  to  a  num- 
ber of  marble  quarries,  a  distance  of  5  miles. 

The  recently  incorporated  Nashville,  Lafay- 
ette &  Eastern  R.  R.  Co.,  of  Nashville,  has 
formed  its  permanent  organization,  the  officers 
elected  being  as  follows :  President,  J.  L. 
Holland ;  vice-president,  P.  East ;  secretary,  J. 
M.  McDonald ;  treasurer,  J.  M.  Hodges,  and 
general  counsel,  R.  L.  Morris.  The  company 
proposes#to  conduct  and  operate  a  railroad 
from  Westmoreland,  Macon  County,  and  from 
there  to  Burnside,  Ky.,  where  connections  will 
be  made  with  the  Cincinnati,  New  Orleans  & 
Texas  Pacific  line. 

Texas. 

®The  Texas  Building  Co.,  Fort  Worth, 
Texas,  which  has  the  contract  for  the  grade 
and  bridge  work  on  the  Fort  Worth-Cleburne 
interurban,  has  sublet  a  number  of  the  sec- 
tions. The  Texas  Building  Company  will  re- 
tain the  first  three  miles  from  the  city  and  has 
a  camp  for  the  men  who  are  at  work  on  the 
Sycamore  bridge  near  the  creek  where  the 
line  of  the  road  crosses.  This  camp  is  in 
charge  of  J.  T.  Hughes.  The  fourth  to  sev- 
enth miles  are  sublet  to  Martin  Connolly, 
eighth  to  eleventh  to  William  R.  Petty, 
twelfth  to  fifteenth  to  H.  B.  Ashblum,  six- 
teenth and  seventeenth  to  T.  M.  Brown,  eight- 
eenth to  twenty-third  to  Pat  Madden,  and  the 
others  are  yet  to  be  let.  The  contract  calls 
for  the  completion  of  the  work  in  GO  days. 
One  of  the  obstacles  to  the  progress  of  the 
line  was  withdrawn  when  Polytechnic  granted 
an  unconditional  right  of  way  through  that 
corporation. 

An  agreement  for  the  right  of  way  for  the 
Fort  Worth  Southern  Traction  Co.,  through 
the  Masonic  Home  property,  Fort  Worth, 
Tex.,  has  been  reached  between  the  officials 
of  the  traction  company  and  the  trustees  of 
the  Home.  The  company  will  file  condemna- 
tion proceedings  to  secure  other  sections  of 
right  of  way,  where  opposition  is  being  met. 

The  Polytechnic  Commission,  Fort  Worth, 
Tex.,  has  granted  a  right  of  way  to  the  North- 
ern Texas  Traction  Co.  to  build  a  line  from 
the  present  terminus  to  the  north  line  of 
Ingleside  Heights,  near  the  Masonic  Home 
for  Orphans. 

The  first  shipment  of  steel  for  track  im- 
provements on  the  Texas  &  Pacific  R.  R.  will 
Teach  Texas  shortly.  It  is  planned  to  strengthen 
the  tracks  on  the  East  Texas  and  Rio  Grande 
divisions  and  approximately  50  miles  of  new 
steel  are  to  be  laid  in  the  near  future.  Seventy- 
five  pound  steel  is  to  be  used  in  making  the 
improvements.  The  first  shipments  will  be  laid 
on  the  East  Texas  and  Rio  Grande  divisions 
at  points  where  they  are  most  needed,  and  the 
line  will  be  put  in  first-class  condition. 

The  State  Railroad  Commission  has  granted 
the  application  of  the  International  &  Great 
Northern  R.  R.  Co.  for  the  issuance  and  re- 
mission of  $13,500,000  of  bonds  upon  its  prop- 
erty. It  is  stated  that  $3,000,000  will  be  im- 
mediately expended  for  betterments  on  the 
road.  One  of  the  proposed  improvements  is  to 
relay  the  division  between  San  AiUonio  and 
Laredo,  150  miles,  with  heavy  steel.  Thos. 
J.  Freeman,  Houston,  Tex.,  is  General  Man 
ager. 

Dr.  R.  S.  Hyer  and  Dr.  H.  A.  Boaz  of  Dal- 
las will  make  arrangements  for  the  building  of 
a  permanent  railroad  branch  to  the  campus  of 
the  Southern  Methodist  University  at  Dallas. 
The  Missouri,  Kansas  &  Texas  and  the  Hous- 
ton &  Texas  Central  Railroads  now  cross  at  a 
point  about  1,000  ft.  from  the  university 
campus.  In  obtaining  a  branch  to  the  interior 
of  the  campus  Dr.  Hyer  and  Dr.  Boaz  will 
receive  propositions  from  both  those  railroads 
and  will  decide  on  the  one  which  can  best  serve 
the  university. 

The  Greenville  Railway  &  Light  Co.  is  pro- 
jecting a  5,900-ft.  extension  from  Forest 
Park,  Greenville,  to  Peniel.  Surveys  have  not 
been  made  as  yet.  The  work  will  be  done  by 
company  forces.  Albert  Emanuel,  Dayton, 
O.,  is  President ;  A.  B.  Coryell,  Greenville, 
Tex.,  is  Chief  Engineer. 

A  project  is  under  consideration  for  the 
construction  of  an  interurban  line,  the  route 


being  McKinney,  Celina,  Pilot  Point,  Tioga 
and  Gainesville.  No  company  has  been  organ- 
ized nor  surveys  made,  and  the  matter  is  as 
yet  merely  in  the  preliminary  stages.  Matt 
Bradley,  Secretary,  Commercial  Club,  Tioga, 
Tex.,  is  interested. 

J.  J.  Collins,  City  Attorney,  Dallas,  Tex., 
has  delivered  to  Street  Commissioner  J.  E. 
Lee  an  ordinance  granting  the  Santa  Fe  Ry. 
the  right  to  construct  seven  switch  tracks 
across  Chestnut  St.,  three  across  Harrison  St. 
and  two  across  Latimer  St.  The  company 
has  completed  arrangements  for  the  construc- 
tion of  a  viaduct  across  its  tracks  on  Chestnut 
or  some  nearby  parallel  street. 

County  Judge  Shook,  San  Antonio,  Tex., 
has  issued  an  order  authorizing  the  executors 
to  sell  the  Artesian  Belt  R.  R.,  the  property 
of  the  late  Dr.  C.  F.  Simmons  for  $300,000. 
It  is  believed  by  the  executors  that  a  sale  can 
now  easily  be  made.  It  is  understood  the 
plans  contemplate  building  the  road  directly 
into  San  Antonio  and  then  extend  it  on  to 
Brownsville.  At  present  the  road  extends 
from  Kirk,  on  the  International  and  Great 
Northern,  to  Macdona,  on  the  Galveston,  Har- 
risburg  and  San  Antonio,  a  distance  of  about 
40  miles.  J.  P.  Jackson,  Macdona,  Tex.,  is 
Chief  Engineer. 

Utah. 

President  George  M.  Cannon  of  the  Real 
Estate  Association,  Salt  Lake  City,  has  ap- 
pointed a  committee  to  solicit  a  subscription  of 
$3,000  with  which  to  pay  the  expenses  of  a 
preliminary  survey  of  the  proposed  electric 
railway  from  Salt  Lake  to  Provo  and  Pay- 
son.  It  is  believed  that  when  the  blueprints 
and  plans  are  ready  the  promoter  will  have 
no  difficulty  in  floating  the  bonds  for  con- 
structing the  line. 

The  Oregon  Short  Line  Railroad  Co.,  ac- 
cording to  advices  from  Ogden,  Utah,  has 
filed  an  action  in  condemnation  suits  against 
property  owners  to  the  nearest  right  of  way 
for  double  track  work  through  Davis  and  Salt 
Lake  Counties. 

Virginia. 

The  Virginia  Railway  &  Power  Co.,  Wm. 
Northrop,  President,  Richmond,  Va.,  is  under- 
stood to  be  planning  the  expenditure  of  $1,000,- 
000  for  improving  the  electric  system  in  Nor- 
folk recently  acquired  by  Frank  Gould.  In- 
cluded in  the  improvements  for  Norfolk  is  the 
erection  of  new  steel  car  barns,  to  cost  $125,- 
000;  new  rolling  stock,  $50,000,  and  about 
$200,000  for  a  better  track  system  and  the  erec- 
tion of  up-to-date  terminals  at  Ocean  View 
and  Willoughby  Beach.  A  modern  hotel  at 
Ocean  View,  with  a  pier  extending  several 
hundred  feet  into  Chesapeake  Bay,  is  also  in- 
cluded. 

It  is  persistently  rumored  that  the  Norfolk 
&  Western  Ry.  is  planning  to  start  work  on 
the  double  tracking  of  the  Kenova  Division 
in  the  Big  Sandy  District  early  next  spring. 
It  is  said  that  the  improvement  will  save  more 
C.  S.  Churchill,  Roanoke,  Va.,  is  Chief  Engi- 
neer. 

The  Norfolk  &  Western  Ry.  has  made  in- 
auiry  for  30,000  tons  of  Bessemer  rails  for 
1912. 

Washington. 

®The  Highland  Park  &  Lake  Burien  Ry. 
Co.,  302  American  Bank  Bldg.,  Seattle,  Wash., 
has  awarded  the  contract  for  constructing  its 
electric  railway  to  Dibble-Hawthorne  &  Co., 
Tacoma,  Wash.,  at  about  $150,000.  The  work 
calls  for  the  construction  of  a  7-mile  single 
track  line  from  Oxbow  to  Lake  Burien.  Reitze, 
Storey  &  Duffy.  Northern  Bank  Bldg.,  Seattle, 
Wash.,  prepared  the  plans  for  the  railway. 

®The  Homer-Crosby  Construction  Co.,"  Se- 
attle, Wash.,  has  been  awarded  the  contract 
for  the  construction  of  the  proposed  Seattle- 
Tacoma  Short  Line  Ry.  Work  has  already 
been  started  near  Seattle  and  Des  Moines 
and  it  is  hoped  to  have  the  work  completed 
before  Sept.  1,  1914.  As  reorganized  the 
directorate  of  the  company  is  as  follows : 
James  B.  Murphy  of  Seattle,  president;  E.  C. 
Million  of  Seattle,  vice  president ;  E.  C. 
Muckler  of  Tacoma,  secretary;  F.  H.  Murray 
of  Tacoma,  treasurer  and  general    counsel ; 


George  Murphy  of  Seattle,  Joe  Winship  of 
Seattle  and  J.  W.  Cover  of  Tacoma.  The 
new  right  of  way  will  run  almost  on  a  bee- 
line  from  the  one  city  to  the  other.  It  will 
enter  Tacoma  over  the  11th  St.  bridge  and 
Seattle  through  Youngstown,  Spokane  Ave., 
over  its  own  trestle  across  the  tideflats  and  up 
4th  Ave.  on  a  common  user  franchise  over 
the  Seattle,  Renton  &  Southern  tracks.  The 
terminus  will  be  on  Stewart  St.,  near  the 
Hotel  Washington.  The  terminus  in  Tacoma 
will  be  somewhere  near  the  center  of  town, 
probably  close  to  11th  St.,  and  will  enter  over 
the  11th  St.  bridge,  coming  from  St.  Paul 
Ave.  and  Julius  gulch. 

Arrangements  are  reported  to  have  been 
about  completed  for  the  beginning  of  work 
on  the  construction  of  the  electric  railway  into 
Port  Angelus,  franchise  for  which  was  granted 
some  time  ago  to  W.  W.  Morrow  of  Seattle. 

The  Olympia  Terminal  Ry.  Co.,  recently  in- 
corporated, as  noted  in  our  last  issue,  has  ac- 
cepted the  franchise  for  a  belt  line  railroad  at 
Olympia  granted  some  time  ago  to  Dr.  P.  H. 
Carlyon  of  Olympia.  The  incorporators  of  the 
company  are  residents  of  Olympia  and  the  line 
as  proposed  will  run  around  the  filled  in  water- 
front of  the  city. 

The  Bellingham  Terminal  &  Rys.  Co.,  Bel- 
lingham,  has  started  condemnation  proceedings 
for  the  purpose  of  securing  the  right-of-way 
for  the  building  of  a  spur  track  to  the  site  of 
the  proposed  oil  plant  of  the  Standard  Oil  Co. 
at  Bellingham. 

Information  received  from  Danvenport, 
Wash.,  states  that  O.  H.  Stratton,  Spokane, 
Wash.,  who  has  the  contract  for  the  bridge 
work  for  the  Washington  Water  Power  Co., 
will  start  work  at  once  on  a  wooden  bridge 
over  the  Spokane  River  at  Long  Lake.  It  is 
also  said  that  the  equipment  used  by  Boynton, 
Church  &  McCoy,  who  built  the  railroad  from 
Springdale  to  Long  Lake  has  been  returned  to 
Spokane. 

Business  men  and  commercial  club  of  Elma, 
Wash.,  are  strongly  in  favor  of- the  construc- 
tion of  a  railroad  connecting  Elma  and  Quil- 
cene  in  order  that  Port  Townsend  and  other 
peninsula  cities  may  have  rail  connection.  The 
best  route  for  the  road  is  thought  to  be  from 
Quilcene  down  to  Hoods  canal.  Then  there 
is  a  level  stretch  of  about  17  miles,  after 
which  the  road  can  follow  the  valley  of  the 
Cloquallum  into  Elma.  The  Northern  Pacific 
has  a  road  from  Port  Townsend  to  Quilcene, 
and  Quilcene  is  only  80  miles,  by  rail  route, 
from  Elma.  There  is  a  railroad  running  about 
15  miles  north  of  Elma,  and  if  the  Northern 
Pacific  utilized  some  of  the  numerous  logging 
roads,  that  provide  a  fine  grade,  they  would 
have  to  grade  only  about  45  miles  of  road- 
way. 

According  to  a  statement  reported  to  have 
been  made  by  G.  T.  Reid,  representative  of 
the  Northern  Pacific,  an  agreement  has  been 
reached  with  the  officials  of  Ruston,  Wash., 
for  permission  to  build  through  that  place, 
thus  clearing  the  obstruction  long  blocking 
the  building  of  the  double  track  water  grade 
line  between  Tacoma  and  Tenino. 

West  Virginia. 

The  Monongalia  &  Marion  Ry  Co.  of  Mor- 
gantown,  W.  Va.,  has  been  incorporated  with 
a  capital  stock  of  $50,000  and  proposes  to  con- 
struct an  electric  railway  from  Morgantown 
to  Fairmont.  The  incorporators  are  John 
Madigan,  M.  E.  Fetty,  Parker  S.  Johnson, 
Sanford  Barrackman,  John  E.  Price,  all  of 
Morgantown. 

The  Grafton,  Fairmont  &  Clarksburg  R.  R. 
Co.  has  completed  surveys  for  its  projected 
32-mile  interurban  line  and  may  let  construc- 
tion contracts  in  the  near  future.  The  road 
is  to  run  from  Grafton  to  Fairmont:  Grafton 
to  Clarksburg,  and  Fairmont  to  Clarksburg. 
Chas.  T.  Sutherland.  Morgantown,  W.  Va.,  is 
President,  and  M.  W.  Fry,  Fairmont,  W.  Va., 
is  Chief  Engineer. 

Plans  for  the  improvements  on  the  Kan- 
awha &  Michigan  Ry.  for  the  coming  year 
include  many  changes  in  the  line,  cutting  down 
of  grades  and  elimination  of  curves,  together 
with  other  improvements.     It  is  planned  to 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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make  the  K.  &  M.  a  standard  road  with  a 
maximum  grade  of  3-10  of  1  per  cent  and  with 
maximum  curves  of  3  per  cent.  It  is  shown 
from  the  work  of  the  engineering  department 
that  this  can  be  done  and  plans  are  already 
made  for  the  improvements.  Later  will  come 
double  tracking,  which  will  be  necessary  to 
carry  the  large  amount  of  tonnage  being 
turned  over  to  the  K.  &  M.  connecting  lines. 
R.  P.  Black,  Charleston,  W.  Va.,  is  Engineer 
Maintenance  of  Way. 

Wisconsin. 

The  council  railroad  committee  of  Mil- 
waukee has  recommended  the  passage  of  a 
resolution  requesting  the  Milwaukee  Electric 
Ry.  &  Light  Co.  to  extend  its  tracks  on  the 
Eighth  and  First  Ave.  lines  from  the  terminals 
to  Cleveland  Ave. 

It  is  expected  that  the  new  Milwaukee- 
Sparta  line  of  the  Chicago  &  Northwestern  Ry. 
will  be  ready  for  regular  service  by  Dec.  1. 
Double  tracks  are  already  laid  as  far  as  Cly- 
man.  and  work  is  being  rapidly  pushed  forward 
on  the  single  track  which  is  to  cover  the  re- 


mainder of  the  170  miles  between  Milwaukee 
and  Sparta. 

Canada. 

4*Rids  will  be  received  until  Oct.  16  by  H.  E. 
Beasley,  Victoria,  B.  C,  Superintendent  Esqui- 
malt  &  Nanaimo  Ry.,  for  clearing  the  right  of 
way  from  McBride  Junction  to  Union  Bay  for 
a  37-mile  extension.  Specifications,  etc.,  may 
be  obtained  from  the  Division  Engineer,  E.  & 
M.  Ry.,  Victoria.  B.  C. 

Mackenzie  &  Mann,  Toronto,  Ont,  are  re- 
ported to  have  purchased  the  charter  of  the 
Coteau  Power  Co.  with  the  intention  of  build- 
ing the  electric  railway  proposed  between  Kam- 
loops  and  Vernon,  a  distance  of  80  miles,  to 
connect  with  their  main  line  into  Vancouver, 
B.  C. 

Directors  of  the  London  Street  Ry.  Co., 
London,  Ont.,  are  considering  increasing  the 
capital  stock,  with  a  view  to  making  exten- 
sive improvements  to  the  svstem.  It  is  prob- 
able that  about  $1,000,000  will  be  expended. 

The  special  committee  of  the  City  Council 
of  Winnipeg,  Man.,  has  reached  an  agreement 


with  William  Mackenzie  of  Toronto  regard-l 
ing  the  purchase  of  the  Mackenzie  &  Mann'j! 
properties  by  that  city.  The  proposed  pur-jl; 
chase  involves  the  payment  of  some  $24,000,-» 
000  for  all  the  Mackenzie  &  Mann  interests  in  I 
Winnipeg  pertaining  to  the  street  railway,* 
light,  power  and  gas  plants.  The  agreement^ 
cannot  become  law,  however,  until  the  ratepay-BJ 
ers  vote  favorably. 

Surveys  are  under  way  north  of  Edmonton  B 
for  the  first  100-mile  section  of  the  Edmonton,  B 
Dunnegan  &  Briitsh  Columbia  R.  R.,  con-B 
struction  work  upon  which  will  probably  beB 
started  early  next  summer.  This  road  will  runfl 
through  the  Pearce  River  country,  then  acrossB 
the  Rocky  Mountains  and  through  the  northern  I 
part  of  British  Columbia  out  to  the  coast  prob-  I 
ably,  at  Port  Simpson.  Thomas  Turnbull,  Ed-B 
monton,  is  Chief  Engineer. 

Mexico. 

The  National  Railways  of  Mexico  have  justB 
completed  surveys  for  route  between  Mata-  I 
moras  and  Tampico.  This  is  the  third  line  I 
which  has  been  run. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

Surveyors  are  now  at  work  surveying  for 
the  building  of  about  10  miles  of  model  high- 
way from  Tuskogee,  Ala.,  to  Union  church 
on  the  Montgomery  road.  The  Macon  Coun- 
ty Commissioners  plan  to  make  this  road  one 
of  the  finest  in  the  state. 

California. 

®The  Board  of  Supervisors,  Sacramento, 
Cal.,  has  let  a  contract  for  the  improvement 
of  Magnolia  Ave.,  the  entire  length,  from  the 
Lower  to  the  Upper  Stockton  road,  to  Clark 
&  Henery  for  $40,000.  The  contract  calls  for 
an  asphalt  macadam  street  of  the  first  class. 
The  expense  will  be  borne  by  the  Central 
California  Traction  Co.,  and  the  county. 

®The  City  Trustees  of  Escondido,  Cal.,  have 
awarded  the  contract  for  the  paving  of  a  mile 
of  Grand  Ave.,  an  80  ft.  wide  thoroughfare 
leading  from  the  Santa  Fe  Railway  depot 
through  the  business  section  of  the  city,  to  H. 
G.  Fenton  of  Coronado  for  approximately 
$40,000.  The  material  is  to  be  oil  macadam, 
having  a  depth  in  the  center  of  5-in.,  and  2-in. 
at  the  curbs. 

The  Advisory  Board  of  the  State  Highway 
Commission  of  California  has  voted  to  issue 
bonds  amounting  to  $400,000  to  promote  pre- 
liminary work  under  consideration  by  th^ 
commission.  The  commission  is  composed  of 
Burton  A.  Towne,  Newell  D.  Darlington  and 
Charles  D.  Blaney. 

Colorado. 

The  J.  F.  Hill  Co.,  606  S.  Michigan  Ave., 
Chicago,  III.,  has  submitted  the  lowest  bid  to 
the  City  Council  of  Colorado  Springs,  Colo., 
for  paving,  for  which  bids  were  opened  Sept. 
20.  A  total  of  $133,027  was  bid  for  the  work 
using  asphaltic  concrete,  $132,266  on  sheet 
asphalt  with  paint  coating,  and  $141,281  for 
sheet  asphalt  with  binder.  The  entire  work 
includes  the  following  approximate  quantities: 
20,14!)  cu.  yds.  of  excavation;  23,38]  lin.  ft. 
of  concrete  curb  and  gutter;  93,701  sq.  yds. 
of  paving;  4,388  lin.  ft.  of  vitrified  tile;  286 
lin.  ft.  of  concrete  wall;  2,000  ft.  of  H.  M. 
lumber,  40  catch  basins,  58  manholes,  1,923  lin. 
ft.  of  oak  header. 

The  Fremont  County  Commissioners,  Canon 
City.  Colo.,  have  adopted  a  resolution  asking 
the  State  Highway  Commission  for  $20,000  of 
the  appropriation  made  by  the  last  legislature 
for  the  construction  of  public  roads. 

The  County  Commissioners  at  Trinidad, 
I  olo..  having  finished  platting  the  90-mile 
trail  between  that  city  and  La  Junta,  for  the 
improvement  of  which  the  Otero  County 
'  ommillioneri  arc  co-operating.  At  Trinidad 
tlw  road  connects  with  the  north  and  south 
highway  over  Raton  mountain. 


Georgia. 

A  movement  has  been  launched  in  Toombs 
County,  Lyons,  Ga.,  to  put  the  public  road  of 
that  county  in  as  excellent  condition  as  those 
of  any  other  county  in  the  state. 

Idaho. 

The  City  Council  of  Coeur  d'Alene,  Ida., 
has  passed  an  ordinance  providing  for  the 
paving  of  Fourth  St.  The  district  embraces 
all  that  portion  of  the  street  from  Coeur 
d'Alene  to  Harrison,  a  distance  of  nine  blocks. 
The  improvement  will  cost  approximately  $36,- 
000. 

Illinois. 

•J«Bids  will  be  received  until  8  p.  m.,  Oct. 
5,  by  Board  of  Local  Improvements,  Brook- 
field.  111.,  for  the  construction  of  sidewalks 
in  that  place. 

•J*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
111.,  until  11  a.  m.,  October  7,  for  furnish- 
ing the  labor,  tools,  materials,  etc.,  neces- 
sary to  replace  the  brick  pavement  on  Cly- 
burne  Ave.,  on  the  south  side  of  the  street, 
between  Division  St.  and  North  Ave.  Plans 
and  specifications  may  be  had  upon  appli- 
cation at  the  Commissioner's  office.  Cash 
or  certified  check  for  $400  must  accom- 
pany proposal.  Following  are  the  low  bids 
received  by  the  Board  of  Local  Improve- 
ments, Chicago,  111.,  E.  J.  Glackin,  Secy., 
Sept.  18.  The  contracts  have  been  award- 
ed: Lawrence  Ave.,  W.  Ravenswood  Park, 
to  Western  Ave.,  9.300  sq.  yds.,  brick,  $25,- 
255;  the  Ryan  Co.,  30  N.  La  Salle  St.,  Law- 
rence Ave.,  Central  Park  Ave.,  to  Kedzie 
Ave.,  $32,681,  Jno.  A.  McGarry,  189  W. 
Washington  St.;  Lawrence  Ave.,  Clark  St., 
to  C.  &  N.  W.  Ry.,  5,700  sq.  yds.,  brick, 
$15,362,  Jno.  A.  McGairy:  48th  Ave..  Wash- 
ington Blvd.,  to  Colorado  Ave.,  15,800  sq. 
yds.,  brick,  Jno.  A.  McGarry,  $41,628.50; 
48th  Ave.,  Kinzie  St.,  to  Chicago  Ave.,  7,630 
sq.  yds.,  brick,  $18,391.25,  A.  N.  Todd,  514 
X.  Hamlin  Ave:;  59th  St.,  10,070  sq.  yds. 
asphalt,  $22,612.70,  The  American  Asphalt 
Paving  Co.,  133  W.  Washington  St.;  EI- 
ston  Ave.,  12,670  sq.  yds.,  brick,  $34,227.60, 
Smith  &  Mrown  Co.,  125  N.  La  Salle  St.; 
Cornelia  St.,  2,035  sq.  yds.,  asphalt,  $4,841, 
The  American  Asphalt  Taxing  Co.;  63d  St., 
8,530  sq.  yds.,  brick.  21,551,  The  Kyan  Co.; 
Southpnrt  Ave,  12. 3(H)  sq.  yds.,  asphalt, 
$28,101,  The  American  Asphalt  Paving  Co.; 
alley,  Crenshaw  St..  etc.,  900  sq  yds.,  brick 
$2,352,  .las.  A.  Sack  ley  Co.,  133  \V.  Wash 
ingOiti  St.;  alley,  Monroe  St.,  etc.,  1,300  s(| 
yds.,  brick.  $3,107,  Central  Paving  Co.,  17') 
\V  Washington  St  :  allev,  Maxwell  St.,  <>00 
sq.  yds.,  brick,  $1,878,  Central  Paving  Co.; 


alley,  Halsted  St.,  600  sq.  yds.,  brick,  $1,716,  I 
Jno.  A.  McGarrv;  allev,  Deming  PI.,  etc.,  I 
980  sq.  yds.,  brick,  $2,869,  P.  J.  O'Brien,  9  j 
N.  La  Salle  St.  Above  prices  include  gran-  .1 
ite  concrete  combined  curb  and  gutter,  6  'I 
in.  Portland  cement  concrete  foundation.  I 
manhole  and  catch  basin  construction  and  I 
adjustment,  earth  excavation,  nlling,  etc.,  as 't 
shown  on  plans. 

®The  contract  for  the  improving  of  Jeff-  ' 
erson  St.,  with  macadam  has  been  awarded 
by  the  city  of  Freeport,  111.,  to  the  Gund  • 
Graham  Co.,  of  that  city  for  $18,367.    J.  W. 
Stewart  bid  $18,807,  and  J.  W.  Kamenski  ; 
of   Watertown,   Wis.,   bid  $14,801   on  the 
work. 

®The   Board  of  Local    Improvements    of  : 
Springfield,  111.,  has  awarded  the  contract  for  '. 
paving  an  alley  extending  from  Second  to 
Third  Sts.,  between  Adams  and  Washington 
Sts.,  to  Welch  &  Son,  for  $1.67  per  sq.  yd.  1 
Brick  is  to  be  used. 

n/The  Board  of  Local  Improvements  of 
Joliet,  111..  Wm.  S.  Welch,  Clerk,  has  awarded 
the  contract  for  the  resurfacing  of  Jefferson 
St.  with  asphalt  from  the  Jefferson  St.  bridge 
to  Scott  St.,  a  distance  of  about  blocks  to 
the  R.  F.  Conway  Co..  133  W.  Washington 
St..  Chicago,  111.,  for  $12,695. 

Bids  were  opened  Sept.  28  by  the  Board 
of  Local  Improvements  of  Wheaton,  111., 
Arthur  L.  Webster,  City  Engineer,  for 
constructing  23.104  sq.  yds.  of  bituminous 
macadam;  the  totals  of  the  bids  received 
being  as  follows:  Marquette  Construction 
Co.,  184  W.  Washington  St.,  Chicago,  111., 
$34,835;  Alex  X.  Todd,  179  Washington 
St.,  Room  405,  Chicago,  111..  $35,061;  Chas. 
M.  Portor  Co..  118  N.  La  Salle  St.,  Chicago, 
111..  $35,661;  F.  G.  Proudfoot.  1614  Unity 
Bldg..  Chicago,  111.,  $35,843;  H.  G.  Goelitz, 
Oak  Park,  111.,  $36,226:  Jno.  A.  McGarry 
&  Co.,  1009  Security  Bldg.,  Chicago,  111.. 
$37,254.  The  unit  bids  on  the  bituminous 
macadam,  which  is  to  have  an  8  in.  founda- 
tion course  and  a  2-in.  wearing  course, 
were  as  follows: 

Marquette  Construction  Co  $0.90 

Alex.  N.  Todd  SS 

Chas.         Porter  Co  97 

F.  G.  l'roudfoot  39  1 

H.  G.  Goelitz  91 

Jno.  A.  McGarry  &  Co   1.03 

Mayor  Harry  M.  Schriver  of  Rock  Island. 
III.,  has  presented  .1  plan  to  the  Hoard  of 
Local  Improvements  wherein  Second  Ave, 
from  20lh  St.,  to  Seventh  St..  and  thence  west 
to  I'ourth  Ave.:  Third  Ave.,  from  15th  St., 
to  21th,  and  20th  St.,  from  Second  to  Sixth 
Ave.,  can  he  repaved. 

I  luce  petitions  .ire  being  circulated  among 

the  citirens  of  Macomb,  111.,  to  raise  a  tund 
to  pave  North  Lafayette  St..  from  the  present 


•J«  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently. 
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terminus  of  the  paving  to  as  far  as  the  sub- 
scription will  allow. 

Ordinances  have  been  passed  by  the  City 
Council  of  Lincoln,  111.,  providing  for  the  pav- 
ing of  10th  and  Peoria  Sts. 

From  Sterling,  111.,  comes  a  report  that  En- 
gineer John  D.  Arey  has  furnished  Highway 
Commissioner  McCue  with  an  estimate  for  the 
laying  of  80  rods  of  brick  paving  at  the  west- 
ern end  of  Fourth  St.  paving.  It  is  estimated 
that  it  will  cost  between  $3,000  and  $4,000  to 
make  this  improvement. 

Indiana. 

•J*Bids  will  be  received  until  Nov.  6,  by 
Board  of  Dubois  County  Commissioners, 
Jasper,  Ind.,  for  the  construction  of  rock 
road  in  Columbia  township,  2V2  miles  long. 
M.  A.  Sweeney  is  County  Auditor. 

•J»Bids  will  be  received  until  10  a.  m.,  Oct. 
6,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  paving  roadway  of  Capitol  Ave., 
from  25th  St.  to  Crown  Hill  drive. 

•J"Bids  will  be  received  until  10  a.  m., 
Oct.  6,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  paving  of  the  roadway 
of  28th  St.,  from  Talbott  Ave.,  to  Meridian 
St. 

•J«Bids  will  be  received  until  10  a.  m.,  Oct. 
6,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  paving  roadway  of  Pennsylvania 
St.,  from  28th  to  27th  St. 

*J*Bids  will  be  received  until  10  a.  m.,  Oct. 
4,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  paving  roadway  of  15th  St.,  from 
L.  E.  and  W.  railroad  tracks  to  Columbia 
St. 

•J»Bids  will  be  received  until  10  a.  m.,  Oct. 
6,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  paving  roadway  of  Pennsylvania 
St.,  from  27th  to  28th  St. 

®The  City  Council  of  New  Castle,  Ind., 
has  decided  to,  pave  South  15th  St.,  with  Dan- 
ville paving  block.  The  contract  for  this  work 
is  held  by  James  Garvy  at  $1.49  per  sq.  yd. 

®The  city  of  Martinsville,  Ind.,  has  award- 
ed Cunningham  &  Gageby  of  Linton,  Ind.,  the 
contract  for  the  paving  with  brick  of  Mor- 
gan St.,  under  the  three-mile  law,  for  $43,- 
074.  The  improvement  will  be  one  and  one- 
third  miles  in  length. 

®The  Board  of  Public  Works  of  Gary,  Ind., 
has  awarded  the  contract  for  the  paving  of 
Chicago  Ave.  with  brick  from  Ninth  Ave.,  to 
25th  Ave.,  a  distance  of  more'  than  a  mile,  to 
the  Cain  Construction  Co.,  for  $134,014. 

®The  Mount  Vernon  Construction  Co., 
of  Mt.  Vernon,  Ind.,  has  been  awarded  the 
contract  by  the  Board  of  County  Commis- 
sioners, Evansville,  Ind.,  for  the  construc- 
tion of  a  rock  road,  for  $6,990.  Bids  were 
opened  Sept.  30. 

The  City  Council  of  Evansville,  Ind.,  has 
passed  resolutions  to  improve  the  north  side 
of  John  St.,  from  Governor  to  Rowley ;  south 
side  of  Morgan,  from  Main  to  Elsas  Ave.; 
both  sides  of  Mary,  from  First  Ave.  to  Third 
Ave. ;  south  side  of  Bond  from  Clark  to  Sec- 
ond Ave ;  north  side  of  Monroe  from  Garvin 
to  Elsas. 

Resolutions  for  the  improvement  of  Garvin 
St.,  from  the  south  property  line  of  Jeffer- 
son Ave.,  to  the  north  property  line  of  Mad- 
ison Ave.,  and  Seventh  St.,  from  the  south 
property  line  of  Mulberry  St.,  to  the  north 
property  line  of  Gum  St.,  have  been  passed 
by  the  Board  of  Public  Works  of  Evansville, 
Ind.  Bids  will  be  asked  at  once  for  this 
work. 

The  Board  of  Public  Works  of  Indianapo- 
lis, Ind.,  has  confirmed  a  resolution  for  pav- 
ing Pennsylvania  St.,  from  27th  St.  to  28th 
St. 

Iowa. 

®The  Concrete  Construction  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
Cedar  Rapids,  la.,  for  the  paving  of  three 
blocks  in  the  new  West  Highlands  addition 
for  $2,480,  and  the  contract  for  the  construc- 
tion of  cement  sidewalks  in  the  addition  for 
$4,981. 

The  Citv  Council  of  Cedar  Rapids,  la.,  has 
been   petitioned  by  the  property  owners  of 


Fifth  Ave.,  for  the  paving  of  that  street  with 
concrete  from  First  to  Fourth. 

The  City  Council  of  Davenport,  la.,  has 
decided  to  pave  Fourth  Ave.,  from  Kith  to 
20th  St.,  and  Sixth  Ave.,  between  31th  and 
35th  Sts.,  with  asphalt  and  brick  block  re- 
spectively. 

Kansas. 

The  City  Commissioners  of  Coffey  ville, 
Kan.,  have  ordered  City  Attorney  Snelling 
and  City  Engineer  King  to  prepare  the  neces- 
sary resolution  for  the  paving,  grading  and 
guttering  of  West  Third  St.,  from  Walnut  to 
Central  St. 

Kentucky. 

®The  Barber  Asphalt  Co.  has  been  award- 
ed a  contract  by  the  city  of  Louisville,  J\y., 
for  reconstructing  the  south  side  of  Broadwav 
from  Fourth  St.  to  Campbell  St.  The  work 
will  be  done  with  asphalt  at  a  cost  of  $0,762  per 
sq.  yd.,  or  $23,200.  Chestnut  St.,  from  Camp- 
bell St.  to  Garden  St.  will  lie  reconstructed 
with  asphalt  by  the  American  Standard  As- 
phalt Co.,  for  $0.99  per  sq.  yd.,  or  $055.  Sixth 
St.,  from  Park  to  Hill  and  from  Oak  to  Orms- 
by  will  be  reconstructed  with  asphalt  by  the 
Barber  Asphalt  Paving  Co. 

The  Casey  Ridge  Turnpike  Co.,  of  Milford, 
Ky.,  has  been  incorporated  with  a  capital  stock 
of  $4,000.  The  incorporators  are:  M.  E. 
Browning,  L.  P.  Jett,  E.  H.  King,  William 
Haley,  J.  A.  Downard,  J.  C.  Woodward, 
George  B.  Kinney,  Wetra  Ceechini  and  Clif- 
ford Culp. 

Plans  were  perfected  at  a  recent  meeting  of 
citizens  at  Paducah,  Ky..  for  the  Jefferson 
Davis  highway  across  Kentucky  from  Pa- 
ducah to  Hopkinsville.  From  Hopkinsville  it 
will  connect  with  the  Lincoln  way  and  with  the 
Andrew  Jackson  way  into  Tennessee,  making 
a  system  of  good  roads  traversing  the  state. 

Louisiana. 

The  Commissioners  of  St.  Bernard  Ave., 
New  Orleans,  La.,  have  passed  a  resolution 
that  a  committee  of  the  organization  consult 
the  mayor  and  other  city  authorities  for  the 
improvement  of  the  avenue. 

Maryland. 

•f^Bids  will  be  received  until  noon,  Oct.  9,  by- 
State  Roads  Commission,  Union  Trust  Bldg., 
Baltimore,  Md.,  for  the  construction  of  a  sec- 
tion of  State  Highway  about  570  ft.  in  length 
along  the  Columbia  Ave.  between  the  Balti- 
more &  Ohio  R.  R.  and  Carroll  Park  with 
vitrified  brick.  J.  M.  Tucker  is  chairman  or 
the  Commission  and  E.  E.  Goslin  is  Secy. 

The  Paving  Commisison  of  Baltimore, 
Md.,  has  decided  to  pave  all  the  streets 
about  the  Fifth  Regiment  Armory  at  once 
out  of  the  $5,000,000  loan.  The  streets  to 
be  paved  are:  Bolton  St.,  between  Hoffman 
St.,  and  Lafayette  Ave.;  Hoffman  St.,  be- 
tween Eutaw  Place  and  Brevard  St.;  Brev- 
ard St.,  between  Cathedral  and  Dolphin 
Sts.;  Preston  St.,  between  Eutaw  Place  and 
Cathedral  Sts. 

Michigan. 

The  City  Council  of  Petoskey,  Mich.,  has 
created  a  new  paving  district,  to  include 
Mitchell  St.,  from  the  present  pavement  to  the 
east  end  of  the  bridge;  Howard  St.,  from  Bay 
St.,  to  Mitchell  St. ;  Lake  St.,  from  Division 
St.,  to  Emmet  St.,  and  Petoskev  St.,  from 
Lake  St.,  to  Mitchell  St.  The  total  number 
of  sq.  yds.  is  10,025.  The  estimated  cost  is 
$23,544. 

The  Common  Council  of  Flint.  Mich.,  is 
advertising  for  bids  for  the  new  Second  St. 
pavement  between  Harrison  and  Crapo  St.  The 
pavement  will  probably  he  asphalt. 

The  Council  Committee  on  parks  and  boule- 
vards of  Detroit,  Mich.,  has  rejected  all  bids 
received  for  the  resurfacing  of  the  boulevard 
between  Woodward  and  Second  Aves.,  and 
Dix  and  Toledo.    Sheet  asphalt  will  be  used. 

Mississippi. 

Property  owners  along  Front  St..  Merid- 
ian, Miss.,  are  taking  an  active  interest  in 
street  improvements.  All  plans  are  being 
made  to  overhaul  the  street  and  put  in 
modern  gutters. 


Minnesota. 

®The  County  Commissioners,  Minneapolis, 
Minn.,  have  awarded  James  O'Neill  &  Co.  the 
contract  for  constructing  eight  ami  a  fraction 
miles  of  the  Superior  Blvd.  for  $33,675.  The 
contract  calls  for  the  foundation  only,  and  is 
to  be  of  macadam.  The  road  is  to  be  18  ft. 
wide  and  native  stone  from  the  pits  along  the 
thoroughfare  must  be  used. 

Missouri. 

®The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  awarded  the  Rackliff  &  Gibson  Con- 
struction Co.  the  contract  for  paving  the  alley 
between  17th  and  18th  and  Belle  and  Com- 
mercial Sts.,  with  Hassam,  for  $1.35  per  sq.  yd. 

City  Engineer  F.  B.  Newton  of  Carthage, 
Mo.,  is  preparing  plans  for  the  paving  of  the 
Carthage  public  square  and  streets  adjoining; 
asphalt-concrete  on  the  square  and  asphalt- 
macadam  on  the  streets  adjoining  will  prob- 
ably be  used. 

The  Howard  County  Court,  Fayette,  Mo., 
has  ordered  special  elections  to  vote  on 
whether  Fayette  and  Glasgow  shall  organize 
eight-mile  road  districts. 

The  Board  of  Aldermen  of  Marceline,  Mo., 
has  taken  steps  toward  the  paving  of  seven 
blocks  of  streets  with  vitrified  brick. 

Montana. 

®The  City  Council  of  Whitelish,  Mont.,  has 
let  the  contract  for  building  a  half  mile  of 
cement  sidewalks  in  the  business  district  to 
W.  A.  Powers  of  Kalispell  for  $0,891.  The 
Two  Miracle  Corporation  of  the  same  city 
bid  $7,258  on  the  work. 

Nebraska. 

®Abel  &  Roberts  have  been  awarded  the 
contract  by  the  City  Council  of  Lincoln,  Neb., 
for  the  repaving  of  district  No.  42.  being  Q 
St.,  between  11th  and  13th  Sts.,  and  12th  be- 
tween P  and  Q  Sts.,  for  $2.08  per  sq.  yd. 
Brick  is  the  material  to  be  used. 

The  Lancaster  County  Commissioners,  Lin- 
coln. Neb.,  have  again  started  proceedings 
looking  to  the  paving  of  the  south  side  of  O 
Sts.,  between  33d  St.,  and  Wvuka  cemetery. 

New  Hampshide. 

The  Board  of  Selectmen,  Strafford  Center, 
N.  H.,  have  voted  to  lay  out'  a  new  highway 
between  Bow  lake  district  and  Straff<  r<i  Len- 
ter,  a  distance  of  1%  miles.  The  total  cost 
will  be  about  $5,000. 

New  Jersey. 

•J»Bids  will  be  received  until  3  p.  m.,  Oct.  5, 
by  Board  of  Chosen  Freeholders,  Hudson 
County,  at  the  courthouse.  Jersey  City,  N.  J., 
for  the  improvement  of  Belleville  Turnpike  to 
Saw  Mill  Creek  in  the  town  of  Kearny. 

•J*Bids  will  be  received  until  8  p.  m.,  Oct. 
10,  bv  William  N.  Smith.  Mavor  and  the  Coun- 
cil of  Borough  of  Bogota,  N.  J.,  for  the  grad- 
ing and  macadamizing  of  Maple  St.,  from 
the  easterly  line  of  the  River  Road  to  the 
easterly  line  of  Elm  Avenue.  The  approxi- 
mate quantities  are  :  Excavation,  345  cu.  yds. : 
4  ins.  macadam,  2,050  sq.  yds.  Plans  and 
specifications  can  be  seen  and  blank  forms  of 
proposals  obtained  at  the  office  of  Frank 
Campbell,  Boro.  Engr.,  care  of  Lee  Campbll, 
Engr.,  Lawyers  Bldg.,  72  Main  St.,  Hacken- 
sack,  N.  J.,  between  the  hours  of  8  and  9  a. 
m.,  and  5  and  0  p.  m.  H.  P.  Ross  is  Borough 
Clerk. 

®The  County  Board  of  Freeholders.  Mor- 
ristown,  N.  J.,  has  awarded  contracts  for  the 
repair  of  two  roads  in  the  count)',  as  follows: 
Morristown-Mendham  road  with  asphalt  con- 
crete pavement.  Charles  E.  Eastburn  of  Yard- 
ley,  Pa.,  $17,000,  to  be  repaired  for  a  distance 
of  15.000  ft.,  beginning  just  east  of  the  line 
dividing  the  township  of  Morris  and  continu- 
ing in  a  northeasterly  direction  to  the  line 
dividing  the  township  of  Morris  from  the 
town  of  Morristown.  Passaic  Valley  road, 
with  bituminous  macadam  for  a  distance  of 
22.000  ft.,  for  $9,380  and  also%  for  contract 
for  crushed  stone  for  the  road,  at  $1.98  per 
ton.  Osborne  &  Marsellis  Co.,  Montclair. 

®The  City  Council  of  East  Orange,  N.  J., 
has  awarded  the  J.  F.  Shanley  Co.,  of  Ne- 
wark, N.  J.,  the  contract  for  the  construction 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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of  bitulithic  pavement  on  Main  St.,  for  $2.31 
per  sq.  yd. 

New  Mexico. 

®The  Board  of  Otero  County  Commission- 
ers, Alamogordo,  N.  Mex.,  has  awarded  to 
V.  D.  Dodgen  the  contract  for  the  building  of 
three  miles  of  good  road  in  Box  Canon  be- 
tween Alamogordo  and  Cloudcroft  for  $14,- 
000. 

North  Carolina. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
14,  by  the  Murphy  Township  Highway  Com- 
mission, Murphy,  N.  C,  for  the  grading  of 
the  Peachtree  Road  from  Survey  station  14  at 
Towns  Common  line  to  the  mouth  of  Brass- 
town  Creek,  a  distance  of  about  seven  miles. 
The  work  will  consist  of  approximately :  55,- 
000  cu.  yds.  grading ;  700  cu.  yds.  rubble  ma- 
sonry; 580  lin.  ft.  vitrified  pipe;  14,700  lbs. 
structural  steel.  Plans,  profiles  and  specifica- 
tions are  on  file  at  the  office  of  G.  W.  Scott, 
engineer,  Courthouse  building,  and  blank 
forms  for  proposals  will  be  furnished  upon 
application  to  the  engineer.  Deposit — $500 
cash  or  certified  check,  payable  to  Treasurer, 
Murphy  Township  Highway  Commission.  Ap- 
proximately 25  additional  miles  of  grading 
will  be  let  in  the  near  future.  W.  H.  Wood- 
bury, President,  and  M.  L.  Mauney,  Secre- 
tary. Highway  Commission  Murphv  Township. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

North  Dakota. 

The  Third  Ward  property  owners  have  de- 
cided to  petition  the  City  Council  of  Fargo, 
N.  Dak.,  to  make  that  ward  a  separate  and 
distinct  paving  district. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Oct.  27, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  improvement  under 
specifications  No.  266,  of  the  Montauk  Road 
from  Milford  Corporation  line  to  Symmes 
township  line  in  Columbia  townshin.  A  cer- 
tified check  for  $500  must  be  filed  with  each 
bid.    Fred  Dreihs  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Oct.  5, 
by  A.  B.  Lea,  Director  of  Public  Service,  Cleve- 
land, O.,  for  grading,  draining,  curbing,  pav- 
ing with  paving  brick  and  improving  East  37th 
St.  from  Kelley  Ave.  N.  E.  to  Perkins  Ave.  N. 
E.  and  West  49th  St.,  from  Detroit  Ave.  N.  W. 
to  Hermann  Ave.  N.  W.  Also  for  repaving 
with  dressed  block  Medina  stone  within  the 
street  car  tracks  on  West  25th  St.,  from  Trow- 
bridge Ave.  S.  W.  to  Bradwell  Ave.  S.  W. 
Each  bid  must  be  made  in  accordance  with  the 
plans  and  specifications  which  may  be  seen  at 
the  office  of  the  Citv  Engineer,  Room  305, 
Citv  Hall.    I.  O.  Hoffman  is  Secretary. 

•{•Bids  will  be  received  until  9  a.  m.,  Oct. 
6,  by  Commissioners  of  Portage  County,  Ra- 
venna, O.,  for  grading  and  repaving  with 
brick  over  7  miles  of  road  in  Ravenna,  Roots- 
town  and  Randolph  townships.  The  work  will 
be  let  in  two  sections. 

•{•Bids  will  be  received  until  noon,  Oct.  6, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  of  im- 
provements on  Tanner  Ave.,  from  Foley  Road 
to  the  citv  line. 

®The  Board  of  Control  of  Massillon.  O., 
has  awarded  the  contract  for  the  completion 
of  the  North  Mill  St.  paving  to  A.  F.  Wend- 
ling  of  that  city  for  $10,180.  Mr.  WendlitJg 
was  also  awarded  the  contracts  for  improv- 
ing North  Frie  St.,  and  Fast  Cherry  St.,  for 
$4,897  and  $1,817,  respectively. 

®Thc  Morrow  County  Commissioners, 
Mount  Gilead,  O.,  have  let  the  contracts  for 
the  repair  of  Cardimrton  pike  No.  1  to  Up- 
c.iiih'r  &■  Shaw  for  $1,515  and  the  Garvcrick 
pike  in  Washington  township  to  J.  VV.  Gavcr- 
ick  for  $1,071 

©Frank  Hosbrook,  Blue  Ash.,  O.,  has 
been  awarded  the  contract  by  the  Hoard  of 
County  Commissioners,  Cincinnati,  O.,  for 
the  improvement  "f  Shawnee  Run  mad 
from  Miami  Ave.,  Madcriat  to  Washington 
Ave.,  Katnona,  in  Columbus  Township,  fur 
$n.2.Vi.    Bids  were  opened  Any  30, 

®John  Biglcr  of  Fourth  St.,  Middle town( 
O.,  has  been  awarded  the  contract  by  the 


Director  of  Public  Service  of  Middletown, 
O.,  for  the  improvement  of  Christel  Ave., 
from  Stanley  to  Stuphin  Ave.,  by  paving 
the  roadway  with  bitulithic  or  bituminous 
macadam,  for  $1.35.  The  work  includes 
paving,  macadam,  extra  concrete  and  head- 
ers and  excavating.  The  total  bid  is  $4,374. 
Bids  were  opened  Sept.  22. 

®The  Kennedy- Warner  Co.,  Medina,  O., 
has  been  awarded  the  contract  for  the  mac- 
adamizing of  one  mile  of  road  in  Medina 
and  Brunswick  townships  for  $9,000.  The 
contract  includes  the  grading  and  furnish- 
ing of  the  material.  Bids  were  opened 
Sept.  26. 

Bids  were  received  by  the  City  Council  of 
Cleveland,  O.,  on  SeDt.  28,  for  repaving  jobs 
in  the  downtown  district,  as  follows :  Su- 
perior Ave.  N.  E.  is  to  be  repaved  from  E. 
Ninth  St.  to  E.  12th  St.;  Bolivar  S.  E., 
from  E.  Fourth  St.  to  E.  Ninth  St.;  Fair- 
field Ave.  S.  W.,  from  W.  14th  St.  to  Scran- 
ton  Road,  and  E.  Second  St.,  from  Prospect 
Ave.  to  Huron  Road  S.  E.  The  city  must  pay 
half  the  cost  of  repaving  work.  The  Cleve- 
land Trinidad  Paving  Co.'s  bid  was  low  on 
the  Bolivar  Road  and  E.  Second  St.  con- 
tracts. The  price  bid  was  $16,593  in  the  first 
case  and  $6,611  in  the  second.  R.  P.  Burnett 
bid  $22,253  on  the  Superior  Ave.  job.  This 
was  the  low  bid. 

The  City  Council  of  Ashtabula,  O.,  has 
asked  the  Director  of  Public  Service  to  have 
the  plans  and  specifications  prepared  at  once 
for  the  paving  of  Lake  St.,  from  Aunger  Ave. 
to  Erie  Sts.  At  the  next  general  election  the 
voters  will  be  asked  to  vote  upon  a  bond  issue 
of  $47,000  for  this  improvement. 

Oregon. 

The  Rose  City  Park  Improvement  League, 
Portland,  Ore.,  has  apopinted  a  committee, 
consisting  of  W.  A.  Lovett  and  A.  H.  Met- 
calf,  to  investigate  and  report  on  the  exten- 
sion of  Sandy  Blvd.  to  East  Burnside.  The 
extension  would  run  through  two  blocks  and 
would  cost  approximately  $50,000  for  each  of 
the  blocks. 

Plans  for  the  temporary  improvement  of 
the  wagon  road  from  Roseburg,  Ore.,  to 
Marshfield  over  which  the  mail  to  Coos  Bay 
is  carried,  have  been  decided  upon  by  the 
County  Commissioners  and  the  Chamber  of 
Commerce.    Coquille  is  the  county  seat. 

Bids  have  been  received  by  the  Executive 
Board  of  Portland,  Ore.,  for  the  following 
street  work :  Magnolia  Ave.,  from  E.  Sixth 
to  E.  Eighth  Sts.,  grading  and  concrete  curbs 
and  walks — Beehill  Bros..  $1,056;  Kelkennv 
Bros.,  $1,213;  R.  J.  Debuhr,  $1,159.  E.  34th 
St..  from  Holgate  to  Schiller,  grading  and 
concrete  curbs  and  walks — Welton,  Kibb  & 
Cochrane,  $718;  Keenan  Bros.,  $571;  J.  Nor- 
ris,  $718 ;  A.  F.  Peterson,  $863 ;  Beehill  Bros., 
$574;  M.  Chilich,  $979;  Giebisch  &  Joplin, 
$647 ;  Joplin  &  Mecks,  $660.  37th  Ave.  S.  E., 
from  E.  61st  to  E.  76th  Sts.,  grading  and  con- 
crete curbs  and  walks — Giebisch  &•  Joplin,  $4,- 
810;  Welton,  Kibbe  &  Cochrane,  $4,421;  Jop- 
lin &  Meeks,  $4,107;  Beehill  Bros.,  $4,102;  G. 
K.  Hovvlett,  $4,379.  E.  44th  St.,  from  Wood- 
stock to  53rd  Ave.  S.  E.,  grading  and  concrete 
curbs  and  walks— Keenan  Bros.,  $9,838;  O'Ncil 
&  Co.,  $9,971;  Welton,  Kibbe  &  Cochrane, 
$9,170;  Jonlin  &  Meeks,  $9,101;  Giebisch  & 
Joplin.  $10,132;  Beehill  Bros.,  $8,902.  56th 
Ave.  S.  F,  from  E.  41st  to  E.  48th  Sts., 
grading  and  concrete  curbs  and  walks — Gie- 
bisch  &  Joplin,  $6,077;  O'Ncil  &  Co..  $5,931; 
Keenan  Bros.,  $5,871 ;  Welton.  Kibbe  & 
Cochrane,  $5,681;  Beehill  Bros.,  $5,392;  Jop- 
lin ^  Meeks,  $6,007.  E.  67th  St.,  from  Powell 
Valley  to  Foster  Roads,  gradini'  and  concrete 
curbs  and  walks— Giebisch  it  Joplin.  $7.*>(i">; 
Wilton.  Kibbe  it  Cochrane,  $7  u27  ;  G  K.  11. .w 
lelt,  $6,956;  Reehill  Bros.,  $6,191.  F.  68th  St., 
from  Powell  Vallev  Road  to  40th  Ave  S  K.. 
iM.'idintr  and  concrete  curbs  and  walks — Wel- 
ton, Kibbe  it  Cochrane,  $2,972;  loplin  it 
Meeks.  $2  73S;  G.  K.  Howlett,  $2  985;  Giebisch 
■V  fm.lin,  $3,166;  Beehill  Mros..  $2,773.    F.  67th 

St.,  from  Thorburn  to  E  Gllsan,  grading  and 

concrete  curbs  and  walks— Carter  Bros.,  $1,- 

828:  G  K   Hewlett,  $4,807;  Beehill  Hros, 

$4,483;  Joplin  it  Meeks.  $4,440. 


Pennsylvania. 

•{•Bids  will  be  received  until  5  p.  m.,  Oct. 
9,  by  M.  M.  Baker,  Acting  Engineer,  Munici- 
pal Bldg.,  Thorn  St.,  Sewickle-"  Pa.,  for  the 
paving  with  tarvia  modern  pavement  the  fol- 
lowing streets,  in  the  Borough  of  Sewickley, 
Pa.,  with  the  following  approximate  quanti- 
ties :  Pine  Ave.,  from  Centnnial  Ave.  to 
Woodland  Road — 1,628  lin.  ft.  new  curb; 
1,932  sq.  yds.  tarvia  modern  pavement.  Wood- 
land Road  from  Academy  Ave.  to  Pine  Ave. 
— 868  lin.  ft.  new  curb;  915  sq.  yds.  tarvia 
modern  pavement.  Also  for  the  laying  of  a 
sewer  in  Pine  Ave.,  from  a  point  on  Pine 
Ave.  about  135  ft.  from  Centennial  Ave.  to 
Woodland  road  in  the  borough  of  Sewickley, 
Pa.,  with  the  following  approximate  quanti- 
ties: _  665  lin.  ft.  8-in.  vitrified  sewer  pipe;  1 
430  lin.  ft.  6-in.  vitrified  sewer  pipe;  32  Y's 

8  ins.  by  6  ins.;  3  manholes.    Average  cut, 
8.5  ft. 

•{•Bids  will  be  received  until  noon,  Oct.  9, 
by  F.  H.  Gates,  City  Clerk,  Wilkes-Barre,  Pa., 
for  grading,  curbing  and  paving  North  Main 
St.,  between  Culp  Ave.  and  the  city  line  with 
sheet  asphalt,  vitrified  brick  and  Belgian 
block  and  curbing  with  stone  or  concrete. 
Plans  and  specifications  are  on  file  with  the 
City  Engineer. 

•{•Bids  will  be  received  until  5  p.  m.,  Oct. 
9,  by  T.  J.  McGivern,  Borough  Clerk, 
Shaipsburg,  Pa.,  at  his  office,  1111  North 
Canal  St.,  for  the  repaving  and  otherwise 
improving  North  Canal  St.,  from  a  point 
about  60  ft.  more  or  less  east  of  Thirteenth 
St.,  and  continuing  its  full  length  to  its 
terminus  at  Tenth  St.,  the  whole  approxi- 
mating  about  2,850  sq.  yds.,  more  or  less. 
Said  paving  as  vitrified  paving  block,  with 
a  1-in.  sand  cushion  spread  over  the  pres-  ! 
ent  concrete  foundation.  Bids  must  have 
inclosed  a  certified  check  for  $100. 

®Highway  Commissioner  E.  M.  Bigelow 
of  Pennsylvania,  has  let  a  contract  for 
construction  of  8,800  ft.  of  improved  high- 
way in  Hempfield  township,  Westmoreland 
County,  to  Charles  T.  Eastburn  of  Yard- 
ley,  Pa. 

©According  to  advices  from  Camp  Hill,  Pa., 
the  Martin  stone  quarries  has  received  the 
contract  for  the  construction  of  six  crossings 
and  several  sidewalks  in  the  borough. 

®The  Thomas  Cronin  Co,  227  S.  17th  St, 
Pittsburg,  Pa,  has  been  awarded  the  contract 
by  that  city  for  the  grading,  paving  and  curb- 
ing of  Nobles  lane,  from  Brownsville  Ave, 
to  the  Carrick  borough  line,  about  4.730  ft. 
The  improvement  will  cost  about  $50,000. 

®The  State  Highway  Department,  Harris- 
burg,  Pa,  has  awarded  the  following  con- 
tracts for  road  work:  Reed  &  Borton  of 
Curwinsville,  Pa,  sections  10  and  12  in  Fay- 
ette and  Somerset  counties,  for  $6,745  and 
$46,450  respectively;  road  in  Derry  township, 
Mifflin  County,  to  the  United  Ice  &  Coal  Co, 
for  $101,455;  a  section  in  Juniata  County,  to 
J.  B.  Francis,  for  $124,669,  and  section  No. 

9  in  Favette  County,  to  Charles  T.  Eastburn 
of  Yardlev  for  $4l",373.  , 

®Donald  McNcal  of  Pittsburg,  Pa,  has 
been  awarded  the  contracts  by  the  State  High- 
way Department,  Harrisburg,  for  the  con- 
si  ruction  of  a  road  in  Union  Township, 
Washington  County,  1.369  ft.  long  at  $6,726, 
and  in  Carroll  Township,  Washington  Coun- 
ty, 2.300  ft.  of  brick  paving  and  8,300  ft.  of 
macadam  at  $67,681, 

®The  Allegheny  County  Commissioners, 
Pittsburgh,  Pa.,  have  awarded  the  contracts 
for  improving  county  roads  as  follows:  Wash- 
ington Ave.  road,  brick,  to  Booth  &  Flinn, 
$10,370;  Fmsworth  and  Havsville  road,  brick, 
to  Dallas  it  Darnello,  $12,871;  Buena  Vista 
and  Greenock  road,  asnhall  with  concrete  sur- 
face, to  W.  W.  Heath,  $07,106;  Steubenville 
pike  extension,  asphalt  with  concrete  surface, 
to  Neelan  it  Daly.  $29,010. 

The  Highway  Department  of  Camp  Hill. 

Pa.,  has  been  authorized  to  advertise  for  bids 
for  the  grading  of  Locust  St,  Willow  Ave. 
and  Logan  St. 

South  Carolina. 

®The  City  Council    of    Columbia,    S.  C, 


•{«  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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and  the  Commission  on  State  House  and 
Grounds,  have  decided  to  pave  the  two  drive- 
ways around  the  State  House  with  bitulithic. 
The  estimated  cost  is  $4,800. 

Texas. 

According  to  advices  from  Palestine,  Tex., 
that  precinct  will  soon  begin  the  construction 
of  macadam  roads  as  it  recently  voted  to  is- 
sue $150,000  good  road  bonds. 

The  City  Council  of  Marlin,  Tex.,  will  sell 
bonds  Oct.  4  to  the  amount  of  $10,000  for 
street  paving.    F.  S.  Heffner  is  Mayor. 
Utah. 

•J»Bids  will  be  received  until  8  p.  m.,  Oct. 
6,  by  Board  of  Public  Works,  Salt  Lake  City, 
Utah,  for  the  construction  of  cement  side- 
walks in  Sidewalk  Extension  No.  157  on  Ninth 
East,  Eleventh  East,  Highland  Park  Drive, 
Douglas  and  Harvard  Aves.,  according  to 
plans  on  file  in  the  city  engineer's  office.  H. 
G.  McMillan  is  Chairman  of  the  Board. 

®The  Gilkerson  Construction  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
Salt  Lake  City,  Utah,  for  the  curbing  and 
guttering  in  Douglas  Park  addition  at  $1.36 
per  lin.  ft. 

®P.  J.  Moran  of  Salt  Lake  City,  Utah,  has 
been  awarded  the  contract  by  that  city  for 
the  paving  of  Ninth  East  St.,  known  as  Pav- 
ing Extension  No.  75,  for  $15,486.  G.  F.  Mc- 
Gonagle  is  City  Engineer. 

Following  bids  were  received  by  the  City 
Council  of  Salt  Lake  Citv.  Utah,  for  curb 
and  gutter  extension  No.  17 ;  G.  F.  McGon- 
agle,  City  Engineer :  Gilkerson  Construction 
Co.,  $30,655;  Gillis  Construction  Co.,  $31,387; 
Consolidated  Construction  Co.,  $31,517 ;  Zer- 
be  &  Walker,  $32,848;  P.  J.  Moran,  $34,100, 
and  A.  A.  Clark,  $35,176. 

Virginia. 

The  city  engineering  department  of  Rich- 
mond, Va.,  is  preparing  preliminary  estimates 
for  improving  several  of  the  main  thorough- 
fares leading  into  the  city,  and  for  the  re- 
paving  of  a  large  part  of  Broad  St. 

A  petition  has  been  presented  to  Judge  R.  H. 
L.  Chichester  of  the  Circuit  Court  of  Spottsyl- 
vania  by  freeholders  of  the  Livingston  district, 
Spottsylvania  County,  Va.,  requesting  that  an 
election  be  ordered  in  that  district  on  the 
question  of  issuing:  bonds  for  the  permanent 
improvement  of  the  roads  of  the  district. 

Washington. 

Street  Commissioner  George  Struthers  of 
Walla  Walla,  Wash.,  is  considering  the  pav- 
ing of  Palouse  St.  Bitulithic  is  the  probable 
material. 

®The  City  Council  of  South  Bend,  Wash., 
has  awarded  a  contract  for  the  paving  of  eight 
blocks  of  the  city  streets  to  the  Jahn  Con- 
struction Co.,  of  Portland  and  Seattle. 


®The  Pacific  Paving  Co.  has  been  awarded 
the  contract  at  Pasco,  Wash.,  for  the  saving 
of  another  nine  blocks  of  city  streets  with 
bitulithic,  amounting  to  approximately  18,300 
sq.  yds.  The  pavement  is  to  be  2-ins.  deep 
on  top  of  a  4-in.  concrete  base.  The  contract 
involves  2,533  cu.  yds.  of  excavation,  curb- 
ing, catch  basins  for  sewers  and  necessary 
manholes.    The  contract  price  is  $2.39  per  sq. 

yd. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  grad- 
ing and  curbing  Brandon  St.,  et  al.,  to 
Agassiz  &  Hadley  for  $50,408. 

West  Virginia. 

The  Ohio  County  Commissioners,  Wheel- 
ing, W.  Va.,  have  awarded  the  following  con- 
tracts for  county  roads :  Triadelphia — 
Springer,  Winter  &  Downing,  Brown's  run 
road;  John  Gantzer,  Covenanter  church  road; 
Wm.  Robinson,  Elm  Grove  and  Broads  hill; 
Allan  Rine,  Middle  Wheeling  creek,  lower 
end;  G.  W.  Fisher,  McCutcheon  to  Buckhan- 
non  hill ;  T.  B.  Smith,  cement  stone  for 
Peter's  run;  Springer,  Winter  &  Downing, 
hard  stone  for  Peter's  run ;  D.  H.  Powell, 
Sample  road ;  R.  A.  Davis,  Stone  church ; 
Springer,  Winter  &  Downing,  West  Union 
and  Roney's  Point,  first  two  miles ;  John 
Gantzer,  West  Union  and  Roney's  Point, 
second  two  miles ;  E.  J.  Farrell,  Laidley's  run 
to  Pennsylvania  state  line;  Rhodes  &  Guy, 
Middle  Wheeling  creek,  upper  end ;  L.  I.  Sli- 
gar  &  Sons,  Monument  and  Big  Wheeling 
creek;  Christian  Shafer,  Stackyard;  I.  N. 
McGIumphey,  Valley  Grove  and  Middle 
Wheeling  creek;  Robert  T.  White,  West  Un- 
ion and  Roney's  Point,  last  three  miles.  Rich- 
land District — Harry  Johnson,  Boone  and 
Hedges;  Melton  Shuck,  Brown's  run;  Spring- 
er, Winters  &  Downing,  Chapel  run  and 
Springer's  hill ;  Milton  McLaughlin,  Glen's 
run  and  Cherry  hill ;  George  H.  Landmeyer, 
Rogers  run  to  Dean's  shop ;  John  W.  Her- 
cules, G.  C.  &  P.  to  Cherry  hill;  Payton  & 
Morgan,  Huff's  run  ;  Geo.  W.  Payton,  Kelly's 
barn  to  Dement's  cemetery ;  Bowman  &  Bas- 
sell,  Peter's  run  and  Pogue's  run ;  Payton  & 
Morgan,  Short  Creek,  north  fork;  John  W. 
Hercules,  Short  Creek,  south  fork ;  David 
Hercules,  Short  Creek,  main  stem;  1.  S.  Deg- 
armo,  Waddell's  and  Worden's  run,  first 
division ;  Campbell  Savage,  Wheeling,  Wrest 
Liberty,  Bethany,  first  division;  W.  B.  North, 
Dean's  shop  to  district  line ;  Lee  Ridgley, 
Highland  school  house;  Christian  Shafer, 
Stackyard;  C.  H.  Payton.  Wheeling,  West 
Liberty  and  Bethany  pike,  Kelly's  barn  to  dis- 
trict line.  Liberty  District — John  Herman, 
Dixon's  run  to  G.  C.  &  P.  road;  John  Ma- 
zingo,  to  G.  C.  &  P.  second  division,  Hervey's 
to  Potomac;  F.  P.  Garrison,  Long  run  to  Po- 


tomac; R.  N.  Vermillion,  Valley  Grove  and 
Middle  Wheeling  creek;  Wm.  F.  Grouse, 
Weideman's  to  G.  C.  &  P.  road;  Allan  Ma- 
zinffo,  West  Liberty  and  Casteman's;  Horace 
Shepherd,  West  Liberty  and  Hervey's;  Chas. 
A.  Anderson,  trussel  works  to  Rogers ;  T.  A. 
Delaney,  Strehl  fire  to  West  Alexander;  I.  R. 
Mitchell,  West  Liberty  to  Girty's  Point;  S.  E. 
Caldwell,  W.  L.  &  B.  second  division.  Richie — 
Jas.  A.  Kemple,  W.  &  E.  G.  west  of  school 
house ;  E.  C.  Carnahan,  W.  &  E.  G.  east  of 
school  house. 

Wisconsin. 

•f«Bids  will  be  received  until  10 :30  a.  m., 
Oct.  7,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  the  furnishing  of  labor  and 
material  necessary  for  paving  the  roadway 
of  a  number  of  streets  with  permanent  stone 
block  pavement  on  concrete  foundation  and 
for  curbing  the  sidewalks  with  stone  and  re- 
setting old  curb  if  suitable.  H.  E.  Briggs  is 
Commissioner  of  Public  Works. 

^•Bids  will  be  received  until  10:30  a.  m., 
Oct.  7,  by  Department  of  Public  Works, 
H.  E.  Briggs,  Commission,  Milwaukee, 
Wis.,  for  furnishing  the  necessary  labor  for 
improving  Clinton  St.,  from  South  Water 
St.  to  the  north  lnie  of  alley  in  block  10, 
Walkers  point  in  the  Fifth  ward.  The 
work  will  include  1,752  sq.  yds.  of  pave- 
ment. 

The  State  Highway  Commission,  Madison, 
Wis.,  has  approved  the  plans  of  its  engineer, 
H.  J.  Kueling,  for  the  Janesville  plank  road. 

The  work  of  surveying  and  brushing  the 
new  road  between  Oconto  Falls  and  Stiles 
Junction  has  been  begun  by  D.  C.  Elliott.  The 
contract  for  building  the  road  will  be  let  by 
the  Town  Board  of  Stiles  and  the  Business 
Men's  Association  of  Oconto  Falls  shortly 
after  the  surveying  is  completed. 

Canada. 

®P.  H.  Secord  &  Son  of  Brantford,  Ont., 
have  been  awarded  the  contract  by  the  city 
of  Guelph,  Ont.,  for  concrete  base  and  curb 
for  Neeve  St.  pavement. 

The  County  of  Welland,  Ont,  has  apnlied 
to  the  Government  for  approval  of  good  road 
schemes,  involving  an  expenditure  of  over 
$400,000.  It  is  pronosed  to  improve  about  150 
miles  of  main  roads.  Under  the  good  roads 
act,  the  county  will  receive  a  grant  from  the 
Ontario  Government  of  one-third  of  the  total 
cost  of  the  work. 

The  County  of  Haldimand,  Ont.,  has  ap- 
plied to  the  Government  for  approval  of 
good  road  schemes,  involving  an  expenditure 
of  about  $275,000.  It  is  proposed  to  construct 
about  125  miles  of  road.  Under  the  good 
roads  act,  the  countv  will  receive  a  grant 
from  the  Ontario  Government  of  one-third 
of  the  total  cost  of  the  work. 


BRIDGES-STEEL    AND  CONCRETE 


Arkansas. 

•J»Bids  will  be  received  until  Nov.  1  by  City 
Council,  Harrison,  Ark.,  for  the  construction 
of  the  proposed  steel  bridge  across  Crooked 
Creek  one  block  from  the  square.  The  struc- 
ture will  be  completed  as  soon  as  possible  and 
will  consist  of  two  spans  totaling  a  length  of 
250  ft.  The  cost  of  the  work  is  estimated  at 
$4,000. 

•f»Bids  will  be  received  until  2  p.  m.,  Oct.  9. 
by  N.  A.  George,  County  Judge,  Ashdown, 
Ark.,  for  the  construction  of  a  steel  bridge 
across  the  Walnut  Bayou  in  Little  River 
county. 

Citizens  in  the  vicinity  of  Helena,  Ark.,  are 
seriously  considering  taking  steps  to  secure 
the  construction  of  a  steel  bridge  over  the 
Mississippi  River  at  that  place. 

Arizona. 

Commissioners  of  Gila  County,  Globe,  Ariz., 
have  under  consideration  the  construction  of 
a  bridge  at  the  ford  of  the  Black  River  and 


an  inspection  trip  was  recently  made  to  the 
proposed  site. 

California. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
16,  by  the  Board  of  Santa  Clara  County  Su- 
pervisors, San  Jose,  Cal.,  for  the  construction 
of  a  reinforced  concrete  bridge  on  the  Ma- 
bury  Road  at  the  westerly  crossing  of  Peni- 
tencia  Creek  in  accordance  with  plans  and 
specifications  on  file  in  the  chambers  of  the 
Board  of  Supervisors.  Henry  M.  Ayer  is 
Chairman  of  the  Board. 

•J*Bids  will  be  received  until  10 :30  a.  m.. 
Oct.  7,  by  Board  of  Yuba  County  Supervisors, 
Marysville,  Cal.,  for  the  construction  of 
bridges  over  Prairie  Slough,  near  Honcut ; 
Grass  Hopper  Slough,  near  Wheatland,  and 
one  over  Dry  Creek,  near  Boardman  ranch. 

^•Bids  will  be  received  until  2:30  p.  m.,  Oct. 
6,  by  C.  F.  Belding,  Clerk  of  the  Board  of 
Butte  County  Supervisors.  Oroville,  Cal,  for 
the  construction  of  a  bridge  across  Hobson 
Slough. 


®The  Supervisors  of  Shasta  and  Tehama 
Counties  have  awarded  the  contract  for 
the  construction  of  the  joint  bridge  over 
Battle  Creek,  between  the  counties,  to  the 
Pacific  Bridge  Co.,  at  $9,389.  The  structure 
will  have  a  150-ft.  span  and  two  concrete  piers. 
W.  F.  Luning,  County  Surveyor,  Tehama 
County,  will  supervise  the  work. 

Meesner  &  Rice,  who  bid  $13,640  for  the 
construction  of  the  Columbia  St.  bridge,  will 
probably  be  awarded  the  contract,  according 
to  advices  from  Pasadena,  Cal. 

As  the  result  of  a  recent  inspection  of 
bridges  and  roads  by  Butte  County  Super- 
visors, Chico,  Cal.,  it  has  been  decided  that 
a  new  steel  bridge  over  Pine  Creek  on  Shasta 
Road  to  cost  $2,000  is  necessary.  Two  or 
three  more  small  bridges  will  have  to  be  built 
on  the  Gianella  road  across  low  places  that 
are  practically  impassable  during  the  rainy 
season.  The  Mud  Creek  bridge  in  Hick's  Lane 
was  found  to  be  in  need  of  repairs. 


4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Connecticut. 

The  legislature,  according  to  advices  from 
Hartford,  Conn.,  has  authorized  the  creation 
of  a  Commission  to  build  a  bridge  over  the 
Connecticut  River  between  the  towns  of  Had- 
dam  and  East  Haddam. 

Georgia. 

A  mass  meeting  of  the  citizens  of  the  vi- 
cinity of  Vidalia,  Ga..  has  been  called  to  raise 
the  necessary  funds  for  the  completion  of  the 
Altamaha  bridge  at  Pine  Bluff.  A  large  por- 
tion of  the  necessary  amount  has  been  raised 
by  Toombs  County. 

The  Southern  and  the  Western  &  Atlantic 
Railroads  have  offered  to  donate  $27,000  to- 
ward the  cost  of  building  a  viaduct  across  the 
tracks  at  Bellwood  Ave.,  Atlanta,  Ga.  This 
leaves  only  $16,000  additional  funds  needed  to 
complete  the  bridge,  and  the  city  is  expected 
to  furnish  that  amount.  It  will  be  the  duty 
of  the  finance  committee  to  find  it  in  the  Octo- 
ber reapportionment  sheet.  The  county  com- 
missioners have  agreed  to  build  the  western 
approach  to  the  bridge  at  a  cost  of  $18,000. 
The  city  has  already  spent  about  $10,000  for 
rights  of  way. 

Idaho. 

The  Shoshone  County  Commissioners,  Wal- 
lace, Idaho,  have  selected  of  the  four 
sites  under  consideration  for  the  bridge 
across  the  North  Fork  of  the  Coeur  d'  Alene 
River  the  one  a  quarter  mile  above  the  Little 
North  Creek.  Two  100-ft.  spans  and  175  ft. 
of  trestle  will  be  required. 

It  is  reported  that  a  bridge  will  be  erected 
connecting  Bliss,  Idaho,  with  King  Hill.  The 
cost  of  the  improvement  is  estimated  at  about 
$12,000. 

The  Forest  Service,  according  to  informa- 
tion recently  received  from  Salmon  City,  Ida- 
ho, will  build  a  suspension  bridge  across  the 
Salmon  River  about  1  mile  below  the  mouth 
of  Big  Creek.  The  span  will  be  supported  by 
wire  cables  swinging  from  towers  35  ft.  high. 

Illinois. 

•J-Bids  will  be  received  at  the  County  Clerk's 
office.  Waterloo,  111.,  up  to  10  a.  m.,  Oct.  7, 
for  the  construction  of  two  reinforced  con- 
crete bridges  in  Road  District  No.  1,  Monroe 
County.  Henry  Eisenbarth,  County  Clerk, 
Waterloo,  111.  Patterson  Bridge — Span,  10  ft. ; 
roadway,  16  ft.;  distance  from  finished  road- 
way to  bottom  of  footings,  11  ft.;  wings,  11 
ft.  Estimated  amount  of  concrete  in  struc- 
ture, 62.2  cu.  yds.;  reinforcing  steel,  1,072  lbs. 
Nearest  railroad  station,  Waterloo,  4  miles. 
All  material  will  have  to  be  shipped  in.  Brown 
Bridge — Span.  14  ft.;  roadway,  16  ft.  ;•  finished 
roadway  to  bottom  of  footings,  12%  ft. ; 
wings,  12  ft..  Estimated  amount  of  concrete 
in  structure,  55  cu.  yds.;  reinforcing  steel,  4.151 
lbs.  Nearest  railroad  station,  Red  Bud,  5 
miles.  Present  structures,  wood.  Excavation 
will  l>e  full  depth,  in  soft,  sandy  loam  to  clay. 
Work  to  be  completed  on  or  before  Nov.  15, 
1011.  More  detailed  information  may  be  had 
by  an  examination  of  the  nlans  and  specifi- 
cations prepared  by  the  Illinois  Highway  Com- 
mission which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  anpli- 
cation  in  writing  from  the  Illinois  Highway 
Commission,  Springfield,  111. 

®The  Wabash  R.  R.  has,  according  to  re- 
cent reports,  awarded  the  contract  for  the 
construction  of  a  new  steel  bridge  on  the 
Springfield  division  at  Valley  City,  over  the 
Illinois  River,  to  the  Milwaukee  Bridge  Co., 
Milwaukee,  Wis.,  at  $40,000.  Other  Bridges 
along  the  division  will  be  strengthened.  Ed. 

Shelah,  Decatur,  111  .  is  Engineer  Maintenance 
of  Way. 

The  State  Inspector  who  recently  visited 
I'ecatonica,  111.,  to  examine  the  I'ecatonica 
River  bridge,  which  was  condemned  some  time 

ago,  has  recommended  the  construction  of  a 

new  bridge  and  has  left   the  matter  to  the 

citizens. 

The    Hoard   of  Local   Improvements,  under 

instructions  of  the  Mayor,    has  authorized 

Westeott  K  konneberg,  1107  Security  Bldg., 
Chicago,  111.,  to  prepare  plans  and  specifica- 
tions in  detail   for  the  proposed  new  South 


Genesee  St.  viaduct,  Waukegan,  111.    The  pro-      to  permit  the  Commissioners  of  the  City  of 
posed  bridge  is  to  be  of  concrete,  reinforced     Wichita,   Kan.,  to  construct    two  concrete 
with  iron  and  steel,  372  ft.  long  and  82  ft.      bridges  over  the  drainage  canal  at  the  exten- 
wide,  with  double  trolley  tracks  in  its  center      sions  of  Harry  and  Franklin  Sts.    The  county 
and  driveways  and  walks  on  either  side.    The      is  to  bear  the  expense  connected  with  the 
sidewalks  will  be  14  ft.  in  width.    The  bridge     structure  outside  the  city  limits.    The  con- 
is  to  be  a  3-span  affair  like  the  one  at  the     tract  for  the  latter  was  awarded  to  the  Wich- 
naval  school,  only  perhaps    a    little  lighter.     ita  Construction  Co.,  at  $2,600. 
The  three  major  spans  are  elaborated  at  the  MaccarVmcottc 
top  with  a  series  of  arches  on  which  the  bridge  ividbs.dcnuser.r.s. 
proper  will  rest  in  addition  to  the  supporting        The  Board  of  Supervisors,  according  to  ad- 
spans.    This  is  according  to  the  suggested  de-     v'ces  lrorn  Springfield,  Mass.,  has  granted  the 
sign.    It  will  take  sixty  days  to  complete  the      Boston  &  Albany  R.  R.  Co.  permission  to  build 
plans.    The  nreliminary  sketch  is  at  the  city     a  steel  and  concrete  bridge  over  Chestnut  St. 
hall  in  the  mayor's  office.    The  probable  cost      east  of  the  city  station, 
of  the  bridge  is  $60,000  or  under.  M:nnps.t. 

The  Fulton  County  Supervisors,  Lewiston,  Minnesota. 
111.,  and  citizens  have  fully  decided  upon  the  Oscar  Calussen,  City  Engineer,  St.  Paul, 
construction  of  a  bridge  over  the  Spoon  River  Minn.,  has  completed  the  preliminary  plans  for 
between  Waterford  and  Isabel  townships  and  tne  construction  of  a  concrete  bridge  over  the 
the  matter  of  selecting  a  site  is  now  being  Chicago,  Milwaukee  &  St.  Paul  Railroad's 
considered.  short  line  at  Hamiline  Ave. 

The  Committee  on  Streets  and  Alleys  Rock-  TVricciccJrrr,; 
ford,  111.,  has  reported  favorably  on  the  propo-  .  Mississippi, 

sition  to  construct  a  bridge  across  the  North-  •J'Bids  will  be  received  until  noon,  Oct.  21, 
western  tracks  and  Kent  Creek,  extending  °y  Chancery  Clerk,  Warren  County,  Vicks- 
from  Johnson  Ave.  and  connecting  with  Cun-  burg,  Miss.,  for  the  construction  of  a  con- 
ningham  St.,  furnishing  a  direct  passageway  crete_  arch  over  Glass  Bayou  on  Washington 
from  the  southwest  end  of  the  city.  St.,  in  accordance  with  plans  and  specifica- 

Following  are  the  bids  submitted  Sept.  dons  at  the  office  of  the  Chancery  Clerk.  A. 
21,  to  L.  E.  McGann  Commissioner  of  Pub-  M.  Paxton  is  City  Clerk  and  J.  D.  Laughlin  is 
lie  Works,  Chicago,  III,  for  the  construe-  Clerk  of  the  Board  of  Supervisors  of  Warren 
tion  of  the  Chicago  Ave.  pontoon  bridge  and  County. 

approaches:  (1)  National  Contracting  Co.,  Missouri. 
189  W.  Washington  St.,  Chicago;  (2)  Pasch-  ®The  county  court,  according  to  advices 
en  Bros.,  2a  N  Dearborn  St.,  Chicago:  (3)  frorn  Kansas  City,  Mo.,  at  a  recent  meeting 
Htz  Simmons  &  Connell  Dredge  &  Dock  awarded  the  contracts  for  the  construction  of 
Go  5  N.  La  Salle  St.,  Chicago;  (4)  Great  10  concrete  and  stone  bridges,  aggregating 
Lakes  Dredge  &  Dock  Co.,  133  W.  Wash-  $37,000.  The  contract  for  the  three  largest 
ington  St.,  Chicago;  (5)  Walsh  &  Master-      was  let  to  the  Illinois  Bridge  Co.    Two  of 

son,  105  N.  Clark  St.,  Chicago;   (6)  John  

J.  Gallery,  Chicago: 

(1)  (2)         (3)         (4)        (5)  (6) 

Furnish  and  erect  movable  span,,  scow  or  pontoon, 

and  operator's  house   $10,307    $  9.S00    $  9,690    $10,445    $12,000  $10,00,1 

Oak  planks  and  timber,  built  in  place,  85,000  ft.  B.ftl  50  51  50  45  50  65 

Yellow  pine  timber,  built  in  place,  200.000  ft.  B.M...  40  42  46  45  48  60 

White  pine  timber  and  lumber,  built  in  place,  30,000 

ft.  B.M   49  52  50  45  52  60 

Norway  pine  or  cypress  piles,  delivered  at  site,  15,- 

000  lin.  ft  15  .20  .18  .18  .14  .20 

Piles  driven,  below  cut-off  line,  14.000  tin.  ft  14  .11  .10  .12  .10  .16 

Additional   structural   steel   and   iron,     and  proof 

chains  for  pile  clumps,  6,000  lbs   .03  .06  .05  .04  .05  .05 

Furnishing,  driving  and  pulling  each  one  of  two  or 

more  test  piles,  2   30  40  25  25  75  CO 

Totals   $28,513    $29,075    $29,090    $29,290    $31,360  $34,9S5 


Indiana. 

®The  Board  of  County  Commissioners,  ac- 
cording to  advices  from  Indianapolis,  Ind., 
has  awarded  the  contract  for  the  construc- 
tion of  a  culvert  in  Decatur  Township  to  Vlopp 
&  Fritz,  at  $1,350.  The  County  Council  ap- 
propriated $2,000  for  the  work. 

Iowa. 

®The  contract  for  the  construction  of  a 
bridge  in  Blue  River  township  has  been 
awarded  by  the  Board  of  County  Commission- 
ers, Greenfield,  la.,  to  the  Greenfield  Bridge 
&  Sewer  Co.,  at  $2,800.  Bids  for  the  work 
were  opened  Sept.  10.  C.  H.  Troy  is  County 
Auditor. 

®The  contract  for  the  construction  of  a 
new  180-ft.  reinforced  concrete  bridge  over 
the  Iowa  River  northeast  of  Marshalltown, 
la.,  has  been  awarded  by  the  Board  of  Super- 
visors to  N.  M.  Stark  Co.,  Des  Moines,  la., 
at  $8.H00.  The  new  bridge  will  be  built  in 
three  spans,  one  of  65  ft.  and  two  of  57  ft. 
each. 

®Thc  contract  for  the  construction  of  a 
bridge  at  the  west  end  of  Coolbaugh  St.,  over 
the  Nishnabotna  River,  Red  Oak,  la.,  has 
been  awarded  to  the  Red  Oak  Bridge  &  Iron 
W  orks.  Red  Oak,  la.,  at  $5,000.  The  Struc- 
ture will  be  floored  with  creosote  blocks. 

Kansas. 

©Board  of  Neosha  County  Commissioners, 
Erie,  Kan.,  has  awarded  the  contract  for  the 

construction    of    the    proposed      new  bridge 
ac  ross  Turkey  creek  to  j.  N.  I'ratt,  Chanutc, 
Kan  .  at  $1360, 
("•'The  Coiintv  Commissioners  have  decided 


the  bridges  to  the  Midland  Bridge  Co.  and 
two  to  the  Forrester  Stone  Co.  The  others 
are  for  smaller  culverts  and  were  let  to  stone 
masons  in  Kansas  City  and  Independence.  The 
bridges  are  for  the  roads  near  Lone  Jack. 

®The  contract  for  the  construction  of  a 
bridge  over  the  Blue  River  at  Independence 
Ave.,  Kansas  City,  Mo.,  has  been  awarded  to 
H.  R.  Thompson  &  Co.,  by  the  Board  of  Pub- 
lic Works,  at  $20,402.  The  new  structure  will 
be  a  steel  girder  bridge  on  concrete  piers  and 
abutments.  There  will  be  room  for  a  side- 
walk, which  will  be  made  of  creosoted  lum- 
ber with  railings  of  the  same  material.  The 
paving  of  the  bridge  will  be  of  creosoted 
blocks.  At  present  there  is  no  bridge  over 
the  Blue  River  at  that  place. 

The  Canton  Bridge  Co.  has  been  awarded 
the  contracts  for  the  construction  of  two 
concrete  bridges,  according  to  advices 
from  Kansas  City,  Mo.  One  of  the  bridges, 
20  by  30  ft.,  is  to  be  near  the  James  Hare 
Farm  on  the  Spring  Branch  Road,  one  mile 
east  of  Independence,  at  $1,803,  and  it  is 
required  to  finish  the  bridge  in  10  days.  The 
other,  a  27  by  36  ft.  concrete  bridge,  on  an 
east  and  west  road  five  miles  southeast  of 
Lee's  Summit,  at  $1,001.  The  company  must 
finish  that  improvement  in  45  days.  The  high- 
way engineer  was  instructed  to  build  a  con 
cre'te  bridge.  12  by  20  ft.  in  si/c.  on  89th  St.. 
near  the  Bales  Farm,  its  cost  not  to  exceed 
$710. 

Nebraska. 

The  advisability  of  narrowing  (he  channel 

of  the  Platte  River  south  of  Fremont  and 

keeping  the  water  out  of  the  north  half  of  the 


♦J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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iver  bed  with  a  view  of  shortening  the  Platte 
liver  bridge  has  been  under  consideration  at 
lie  meeting  of  the  Saunders  and  Dodge 
1  nmty  Boards  at  Wahoo,  Nebr. 
The  Platte  County  Commissioners,  accord- 
ing to  advices  from  Lincoln,  Neb.,  have  ap- 
ilied  to  the  state  for  aid  in  building  a  2,000-ft. 
>ridge  across  the  Platte  River,  at  Monroe. 
The  bridge  is  to  have  a  10-ft.  roadway  and 
will  cost  $34,000.  If  state  aid  is  extended  the 
state  will  bear  one-half  of  this  cost. 

The  State  Engineer's  Office  is  at  present 
Preparing  plans  and  specifications  for  a  State 
\\<\  Bridge  in  Boone  County,  across  the  Cedar 
River,  at  Cedar  Rapids,  Nebr.  The  structure 
will  be  200  ft.  long  and  designs  for  both  steel 
and  concrete  will  be  submitted  for  bids  within 
the  next  two  weeks.  D.  D.  Price  is  State 
Engineer,  Lincoln,  Nebr. 

New  Jersey. 

•J*Bids  will  be  received  until  3  p.  m.,  Oct.  5, 
by  Board  of  Hudson  County  Freeholders, 
Jersey  City,  N.  J.,  for  the  construction  of  two 
twin  open  culvert  reinforced  concrete  bridges 
on  the  Belleville  Turnpike  Road  between  the 
Newark  Turnpike  and  Saw  Mill  Creek,  known 
as  Bridges  A  and  B.  Walter  O'Mara  is  Clerk 
of  the  Board. 

New  York. 

®The  contract  for  the  construction  of  an 
addition  to  concrete  bridge  on  Liberty  St., 
Matteawan,  N.  Y.,  has  been  awarded  to 
Michael  Spino,  Fishkill  Landing,  N.  Y.  Chas. 
M.  Christian  is  Village  Engineer,  Matteawan, 
N.  Y. 

Ohio. 

®The  County  Commissioners  at  a  special 
session  Sept.  19,  at  Athens,  O.,  awarded  the 
contract  for  the  installation  of  a  new  culvert 
at  Sharpsburg  to  the  Canton  Culvert  Co.,  Can- 
ton, O.,  at  $4.44  per  ft. 

©Peter  Praechter,  Garrard  &  Donohue 
Sts.,  Cincinnati,  O.,  has  been  awarded  the 
contract  by  the  Board  of  Hamilton  County 
Commisisoners,  Cincinnati,  for  the  con- 
struction under  Specifications  No.  206,  of 
culverts,  bridges  and  retaining  walls  on  the 
Clough  Creek  pike  from  Batavia  pike  to 
county  line  in  Anderson  township,  for  $18,- 
139.    Bids  were  opened  Sept.  8. 

©Corner  &  Stander  of  Reading,  O.,  have 
been  awarded  the  contract  by  the  County 
Commissioners,  Cincinnati,  O.,  for  the  con- 
struction under  Specifications  No.  252,  of  a 
concrete  bridge  on  the  Fuhrman  road  just 
east  of  Reading  pike  in  Sycamore  town- 
ship, for  $843.    Bids  were  opened  Sept.  22. 

®C.  A.  Weaver  &  Son  of  Clayton,  111., 
has  been  awarded  the  contract  by  F.  W. 
DeHaven,  Town  Clerk  of  Camp  Point,  111., 
for  the  construction  of  one  reinforced  con- 
crete bridge  in  Camp  Point  Township,  as 
follows:  Frost  Bridge — Span,  12  ft.;  road- 
way, 20  ft.;  distance  from  finished  road- 
way to  bottom  of  footings,  22  ft.;  length  of 
wings,  27  ft.  Estimated  concrete  in  struc- 
ture, 153.7  cu.  yds.;  reinforcing  steel,  13,830 
lbs.  Nearest  railroad  station  is  Coatsburg, 
on  the  C,  B.  &  Q.,  l'/>  miles.  Sand  can 
probably  be  secured  in  creek  2>Y>  miles  from 
bridge,  other  material  will  have  to  be 
shipped  in.  Present  structure  is  a  13  ft. 
steel  leg  bridge.  Excavation  will  be  in 
sandy  loam  to  clay.  Work  to  be  completed 
on  or  before  December  1,  1911.  Bids  were 
opened  Sept.  13. 

The  Board  of  County  Commissioners, 
Springfield,  O.,  has  decided  to  hold  up  all 
bids  received  on  Sept.  25  until  Oct.  16  for 
the  necessary  labor  and  material  for  the 
construction  of  a  new  county  bridge  over 
the  Mad  River  on  E.  Snyder,  et  al.  road. 
Bids  were  received  upon  iron  and  reinforced 
concrete  superstructures.  J.  E.  Lowry  is 
chairman  of  the  Commissioners. 

A  committee  of  citizens  of  Miamisburg,  O., 
has  petitioned  the  County  Commissioners  at 
Dayton,  O.,  for  the  construction  of  a  low 
swinging  bridge  over  the  canal  at  Smith  St. 

The  Board  of  Stark  County  Commissioners, 
Canton,  O.,  has  about  decided  to  accept  the 


plans  of  the  Straus  Bascule  Bridge  Co.,  Chi- 
cago, 111.,  for  the  proposed  lift  bridge  at  Main 
St.,  Massillon,  O.  The  cost  of  the  structure 
is  estimated  at  about  $11,000. 

The  City  Council  of  East  Liverpool,  O., 
enacted  a  motion  at  a  recent  meeting  instruct- 
ing the  Ordinance  Committee  to  prepare  an 
ordinance  for  the  issuance  of  $2,000  in  bonds 
to  cover  the  cost  of  building  two  concrete 
bridges  with  concrete  walls  and  floors  on 
Virginia  Ave. 

McCurdy  Hoffman,  Superintendent  of  the 
Street  Department,  Dayton,  O.,  has  recom- 
mended the  construction  of  foot  bridges  on 
the  Webster  bridge  for  the  benefit  of  pe- 
destrians. 

The  City  Council  of  Massillon,  O.,  at  a  re- 
cent meeting  took  final  action  required  pre- 
liminary to  the  installation  of  the  lift  bridge 
over  the  Ohio  Canal  at  Main  St.  The  city 
will  be  required  to  build  the  west  abutment 
and  the  county  the  east.  The  county  will  keep 
the  bridge  in  repair  after  it  is  installed. 
Through  the  efforts  of  C.  E.  Oberlin,  one  of 
the  promoters  of  the  lift  bridge  idea,  the  pro- 
posed structure  may  be  installed  this  fall. 

The  Sewer  Committee  of  the  City  Council, 
Springfield  O.,  after  a  personal  investigation 
has  recommended  the  construction  of  three 
alley  bridges  over  Indian  Run,  one  located  at 
the  alley  between  Jefferson  and  Mulberry,  an- 
other between  Mulberry  and  Pleasant,  and 
another  between  Main  and  High  Sts.  P.  J. 
Ihrig  is  Chairman  of  the  Committee. 

The  North  Dayton  Improvement  Associa- 
tion, Dayton,  O.,  is  strongly  in  favor  of  the 
construction  of  a  reinforced  concrete  bridge 
over  the  Mad  River  at  Keowee  St.  to  replace 
the  present  structure  which  is  declared  inade- 
quate. Efforts  will  be  made  to  secure  plans 
for  the  work  and  the  co-operation  of  the 
City  Council  for  a  $05,000  bond  issue  for  the 
purpose. 

Oregon. 

®At  a  meeting  of  the  Board  of  Malheur 
County  Commissioners,  held  at  Weiser,  Idaho, 
Sept.  If),  the  contract  was  let  to  the  Coast 
Bridge  Co.,  Portland,  Ore.,  for  putting  an 
additional  140- ft.  span  in  the  Snake  River 
bridge.  Two  concrete  piers  will  be  put  in 
with  cement  wings  on  either  side  of  the  Ore- 
gon approach  to  protect  the  embankments 
against  high  water.  Other  improvements  will 
be  made  to  the  big  structure.  The  plan  is  to 
complete  it  before  stormy  weather. 

At  a  meeting  of  the  South  Portland  Boos- 
ters' Club  it  was  decided  to  appoint  a  com- 
mittee of  representatives  of  the  South,  South- 
east and  Southwest  Portland  Clubs  to  ask 
for  an  appropriation  of  $2,000  for  soundings 
for  bridge  piers  at  Meade  and  Ellsworth  Sts. 

Pennsylvania. 

•J«Bids  will  be  received  until  noon,  Oct.  7, 
by  Board  of  Clearfield,  Pa.,  for  the  repairs  to 
Five  Points  bridge  over  Chest  Creek  in  Chest 
township.  The  work  will  include  putting  in 
steel  joists,  steel  wheel  guards  and  nailing 
pieces,  etc.,  as  per  plans  and  specifications  on 
file  with  the  Board.    L.  C.  Norris  is  Clerk. 

Tests  are  being  made  by  Chester  &  Flem- 
ing, Engineers,  Pittsburg,  Pa.,  for  founda- 
tions for  the  construction  of  a  viaduct  to  be 
constructed  over  Third  St.,  Monessen,  Pa., 
connecting  Reed  and  Rostraver  Sts.  The  via- 
duct will  cost  in  the  neighborhood  of  $50,000 
and  Monessen  council  has  asked  the  voters  of 
the  borough  to  approve  an  outlay  of  that  sum 
in  its  construction.  The  viaduct,  which  will 
be  built  of  concrete,  will  be  510  ft.  long  with 
a  roadway  between  30  and  50  ft.  in  width 

A  plan  is  under  consideration  by  the  city 
officials  of  Charleroi,  Pa.,  to  construct  a 
500-ft.  concrete  viaduct  with  50-ft.  roadway  at 
that  place.' 

It  has  been  decided  by  the  city  of  Wilkes- 
Barre.  Pa.,  to  take  immediate  steps  toward 
repairing  the  bridge  at  South  St.,  which  has 
been  closed  for  several  months  pending  a 
decision  of  the  question  of  building  a  new 
structure  or  repairing  the  old  one. 

Favorable  action  is  reported  to  have  been 
taken  by  the  Joint  Grand  Juries  of  Northamp- 
ton and  Lehigh  Counties   in  regard  to  the 


construction  of  the  proposed  $500,000  bridge 
across  the  Lehigh  River  at  Bethlehem,  Pa., 
to  replace  the  old  wooden  structure  which  has 
been  in  service  for  about  75  years.  Easton 
is  County  seat  of  Northampton  County. 

Bids  were  opened  recently  by  the  Water 
Committee  of  the  City  Council,  Lancaster, 
Pa.,  for  the  construction  of  a  bridge  over  the 
dam  now  under  construction  at  the  pumping 
station,  but  as  the  bids  were  for  a  truss  bridge 
instead  of  the  desired  girder  type,  they  were 
rejected  and  the  work  will  be  readvertised. 

Texas. 

•J*Bids  will  be  received  until  noon,  Oct.  10, 
by  John  B.  Ashe,  County  Auditor,  Dallas, 
Tex.,  for  the  construction  of  a  creosoted  wood 
bridge  on  the  West  Reinerman  Road.  Plans 
and  specifications  are  on  file  at  the  office  of 
Howe  &  Wise,  First  National  Bank  Bldg., 
Dallas,  Texas. 

Arrangements  have  been  perfected  by  the 
Santa  Fe  System  with  the  city  of  Dallas,  Tex., 
for  the  construction  of  a  viaduct  across  the 
tracks  at  either  Chestnut  or  some  other  near- 
by parallel  street. 

Zavalla  County  is  offering  for  sale  $23,000 
worth  of  road  and  bridge  construction  bonds. 
O.  A.  Mills,  Batesville,  Tex.,  is  County  Judge. 

Virginia. 

•J»Bids  will  be  received  until  noon,  Oct.  9, 
by  Clerk  of  the  Circuit  Court,  Sussex,  Va., 
for  the  construction  of  five  steel  and  concrete 
bridges  ranging  from  34  to  05  ft.  in  length 
and  for  steel  stringers  for  Boilings  bridge 
near  Stony  Creek.  Plans  may  be  had  of  P. 
St.  J.  Wilson,  Richmond,  Va.,  State  High- 
way Commissioner. 

Washington. 

The  City  Council  of  Spokane,  Wash.,  has 
passed  an  ordinance  authorizing  the  issuance 
of  $50,000  in  special  warrants  to  complete  the 
Monroe  St.  bridge.  The  warrants  are  to  be 
refunded  by  proceeds  of  the  1912  tax  levy. 

The  City  Council  of  Snohomish,  Wash.,  has 
ordered  a  warrant  drawn  on  the  current  ex- 
pense fund  for  $2,570  to  pay  the  cost  of 
building  the  approach  to  the  big  steel  bridge 
in  that  place. 

J.  W.  Jenny,  contractor  for  the  construc- 
tion of  the  Codd  bridge  across  the  Palouse 
River,  according  to  advices  from  Colfax, 
Wash.,  has  finished  the  concrete  piers  and  has 
commenced  work  on  the  superstructure. 

The  Oregon-Washington  Railroad  and  Navi- 
gation Co.  surveyors  in  the  vicinity  of  Clarks- 
ton,  Wash.,  going  over  the  holdings  of  the 
company  resurveying  for  the  prospective 
Huntington  cutoff  have  started  digging  trench- 
es in  Snake  Rivsr  below  the  city  to  get  sound- 
ings of  the  depths  necessary  to  strike  bed- 
rock for  the  piers  needed  for  the  construc- 
tion of  a  bridge  across  the  river. 

Wisconsin. 

■{•Bids  will  be  received  until  10:30  a.  in., 
Oct.  5,  by  the  Department  of  Public  Works, 
H.  E.  Briggs,  Commissioner,  Milwaukee, 
Wis.,  for  furnishing  the  necessary  labor  and 
material  for  the  driving  of  protection  piling 
for  various  bridges  in  the  city. 

Canada. 

At  a  special  meeting  held  recently  by  the 
Provincial  Executive  at  Victoria,  B.  C,  a 
number  of  tenders  in  connection  with  the  erec- 
tion of  the  new  steel  highway  bridge  over 
the  Columbia  at  the  city  of  Trail,  were  con- 
sidered and  the  following  contracts  let: 
Armstrong  &  Morrison,  Vancouver,  for  the 
substructure  and  erection  of  the  superstruc- 
ture at  $93,902,  and  the  Cleveland  Bridge  & 
Engineering  Co.,  of  Darlington,  England,  for 
the"  metal  materials,  at  $22,797.  Surveys  for 
the  new  bridge  have  been  long  since  com- 
pleted under  the  supervision  of  the  govern- 
ment's engineering  department,  and  construc- 
tion will  begin  immediately,  completion  of  the 
structure  within  one  year  being  guaranteed. 
The  contract  for  the  metal  materials  provides 
for  their  delivery  at  the  bridge  site  not  later 
than  Jan.  15  next. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Arkansas. 
•f»Bids  will  be  received  until  noon,  Oct. 
16,  by  Commissioners  of  Drainage  District 
No.  3,  Jefferson  County,  Ark.,  at  the  office 
of  Bridges  &  Wooldridge,  Attorneys,  Pine 
Bluff,  Ark.,  for  the  construction  of  a  drain- 
age canal  in  Drainage  District  No.  3,  Jef- 
ferson County,  Ark.  The  main  items  of 
the  work  will  consist  of,  approximately  Sy3 
miles  of  main  canai,  265,000  cu.  yds.  of  ex- 
cavation. Maps,  profiles  and  specifications 
may  be  obtained  upon  application  at  the 
office  of  White  and  Watson,  .Engineers 
Pine  Bluff,  Ark.  A  certified  check  of  $300 
will  be  required  of  each  bidder.  '  W.  C. 
Hudson  is  Secretary  Drainage  District  No. 
3,  Jefferson  Co. 

The  Chicot  Drainage  Board  is  to  have  sur- 
veys made  for  the  construction  of  a  drainage 
system  for  the  district  which  comprises  370,000 
acres.  W.  E.  Ayres,  156  Randolph  Bldg., 
Memphis,  Tenn.,  is  the  Engineer. 

Advices  from  Pine  Bluff  state  that  at  a 
meeting  of  planters  held  there  recently  a 
project  was  launched  for  the  drainage  of  lands 
east  and  southeast  of  Pine  Bluff.  The  district 
being  organized  will  drain  16,000  acres. 
California. 

Preliminary  steps  are  being  taken  by  the 
property  owners  of  the  upper  and  lower  Tule 
River  district  toward  the  formation  of  a  pro- 
tective district  for  the  construction  of  levees 
and  other  works  to  prevent  encroachment  of 
the  Tule  River  upon  farm  lands  in  high  wa- 
ter.   C.  T.  Brown,  Piano,  Cal.,  is  interested. 

Idaho. 

The  Lemhi  Drainage  District  No.  1  of  Sal- 
mon, Idaho,  is  now  prepared  to  receive  bids 
for  purchase  of  bonds  with  which  to  begin 
construction.  As  reported  previously,  the  dis- 
trict comprises  840  acres,  and  the  system  will 
require  37,580  cu.  yds.  of  excavation  and  6,150 
ft.  of  tile  drainage.  E.  K.  Abbot  of  Salmon, 
Idaho,  is  Secretary  of  the  district  and  Fred 
Crandall  its  Engineer. 

The  Canyon  County  Commissioners  at  Cald- 
well, Idaho,  have  granted  a  petition  for  estab- 
lishing a  drainage  district.  The  district  lies 
between  Caldwell  and  Nampa  and  contains 
8,440  acres. 

Illinois. 

•J*Bids  will  be  received  until  noon,  Oct. 
6,  by  Commissioners  of  Big  Swan  Drainage 
&  Levee  District  in  Scott  County,  111.,  for 
furnishing  and  equipping  with  machinery 
pumping  station.  Bids  may  be  submitted  to 
Countv  Clerk,  Winchester,  111.  Plans  and 
specifications  arc  on  file  at  the  Bank  of 
Neat,  Condit  &  Grout,  Winchester,  111.,  or 
at  the  office  of  C.  W.  Brown,  Jacksonville, 
III.,  Engineer. 

•{•Bids  will  be  received  until  Oct.  7,  by 
Commissioners  of  Wall  Township  Drainage 
District  at  the  office  of -Cloud  &  Thompson, 
Attorneys,  Paxton,  III.,  for  cleaning  out  an 
open  ditch,  2,000  cu.  yds.  with  teams  and 
scrapers  and  also  for  the  construction  of  a 
concrete  retaining  wall. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
10,  by  Commissioners  of  the  Panhandle 
Drainage  District  of  Jersey  and  Green 
Counties,  III.,  at  the  office  of  J.  C.  McGrath, 
County  Clerk,  Jersey villc,  111.,  for  the  fol- 
lowing work,  in  accordance  with  plans  on 
file  with  the  clerk  and  J.  W.  Dappert,  Tay- 
lorvillc,  III.,  Engineer.  Excavation  of  Maine 
drainage  ditch,  123,150  cu.  yds.  Bids  to  be 
|>'-r  i  ill. i.  yard  and  to  include  all  clearing 
of  r i « I » I  of  way  of  timber,  fences  and  other 
obstructions  and  removal  of  bridges.  Esti 
mated  lin,  length  of  ditch  is  17,500  ft.;  width 
on  botton  14  feet;  side  slopes  45  degrees; 
average  depth  8  feet;  clearing.  6,000  lin.  ft. 

*f»BTdi  will  be  received  until  1:30  p.  m., 

Oct.   14,  by  '  (P, urn,  sj,,,,,. rs  ,,f  k,,c  Special 


Drainage  District  in  the  counties  of  Kan- 
kakee and  Will,  111.,  at  dwelling  house  sit- 
uated on  the  farm  of  Vizenz  Boner,  ll/2 
miles  north  of  Essex,  111.,  for  the  construc- 
tion of  the  entire  proposed  work  of  said  dis- 
trict, also  for  construction  of  all  tile 
drains  and  11  bridges  according  to  plans 
and  on  file  with  J.  B.  Flageole,  County 
Clerk,  Kankakee,  111.,  and  R.  D.  Gregg,  En- 
gineer, Kankakee,  111.  The  kind  and 
amount  of  work  to  be  done  is  principally  as 
follows:  Main  Open  Ditch— 8,100  lin  ft  12 
ft.  bottom,  3,000  lin,  ft.,  11  ft.  bottom,  3,400 
lin.  ft.,  10  ft.  bottom,  12,600  lin.  ft.,  8  ft 
bottom.  All  stopes  1  to  1.  112,000  cu  yds 
Tile  Drains— 260  lin.  ft.,  10-in.  tile,  1,500  lin 
ft.,  10-in.  tile,  1,860  lin.  ft.,  12-in  tile  2  230 
lin.  ft.,  12-in.  tile,  1,120  lin.  ft,  12-in  tile 
3,050  lin.  ft,  14-in.  tile,  250  lin.  ft  12-in' 
tile,  1,500  lin.  ft,  12-in.  tile,  450  lin.  ft,  8-in. 
tile.  All  No.  1  Shale  drain  tile.  Four  con- 
crete steel  highway  bridges;  seven  frame 
private  bridges. 

Iowa. 

4*Bids  will  be  received  until  11  a.  m,  Oct. 
17,  by  J.  L.  Hanrahan,  County  Auditor,  Fort 
Dodge,  la,  for  the  construction  of  open 
ditch  Drain  No.  96,  containing  approximate- 
ly 526,100  cu.  yds.  of  excavation. 

*I«Bids  will  be  received  until  11  a.  m,  Oct. 
19,  by  Joint  Board  of  Supervisors,  Winne- 
bago and  Kossuth  counties,  la,  at  First 
National  Bank,  Buffalo  Center,  la  for  5- 
500  ft.  24-in.  4,200  ft.  22-in,  1,600  ft  20-in' 
3,800  ft.  15-in,  5,200  ft.  14-in,  5,600  ft  12-in" 
1,738  ft.  10-in,  7,341  ft.  8-in,  307  ft.  7-in.  and 
4,064  ft.  of  6-in.  tile  drains.  Bidders  must 
deposit  in  cash  or  certified  check  10  per  cent 
of  amount  of  bid  with  County  Auditors,  at 
Forest  City,  Iowa,  or  Algona,  Iowa. 

Louisiana. 

•$*Bids  will  be  received  until  noon,  Oct. 
10,  by  Board  of  State  Engineers,  213-215 
New  Orleans  Court  Bldg,  New  Orleans, 
La,  for  the  construction  of  the  following 
levee  work:  Ben  Ruth  Lake  levee;  Avoyel- 
les Parish;  Red  River,  right  bank;  new 
levee.  Approximate  contents,  44,000  cu. 
yds.  Deposit  required  $250.  Bond  required 
$3,200.  Linwood  levee;  Plaquemines  Par- 
ish; Mississippi  River,  left  bank;  new  levee. 
Approximate  contents,  55,000  cu.  yds.  De- 
posit required  $210.  Bond  required  $2,«00. 
Doulluts  Canal  levee;  Plaquemines  Parish; 
Mississippi  River,  right  bank;  capping  and 
revetment;  earthwork  including  about  1,850 
lin.  ft.  Deposit  required  $100.  Bond  about 
$1,000.  F.  M.  Kerr  is  State  Engineer. 

•J«Bids  will  be  received  until  noon,  Oct. 
10,  by  Board  of  State  Engineers,  213-215 
New  Orleans  Court  Bldg,  New  Orleans, 
La,  for  the  construction  of  the  following 
levee  work  in  Plaquemines  Parish,  Missis- 
sippi River,  left  bank;  Fairview  levee;  new 
levee.  Approximate  contents,  25,000  cu.  yds. 
A  deposit  of  $150  is  required  and  a  bond 
of  $1,500. 

®The  Board  of  State  Engineers,  Frank  M. 
Kerr.  Chief  Engineer,  New  Orleans,  La,,  on 
Sept.  25  awarded  contracts  for  levee  work  in 
Avoyelles  and  East  Baton  Rouge  Parish.  Mc- 
Manus  Brothers,  at  15  cts.  per  cu.  yd,  were 
awarded  the  Experiment  Plantation  South 
Levee  contract.  This  levee  is  to  be  erected 
"ii  the  left  bank  of  Red  River  and  will  consist 
"f  side  enlargements;  5(1,(1(10  cu.  vds.  of  tilling 
will  be  required.  The  I'.aton  Rouge  (,,  Ailing 
l"ii  Levee,  in  East  I'.aton  Rouge  Parish,  was 
Id  t«.  R.  T.  Clark,  at  15.7  cts.  per  cu.  yd.  The 
contents  reauired  fur  this  work  will  be  100,0110 
CU.  yds.  There  were  no  bids  received  on  the 
lien  Ruth  Lake  Lever  111  East  Raton  Rouge 
Parish,  and  the  contract  will  be  read  vert  ised. 

*  I  In-  town  of  R.ivville.  La,  has  awarded  a 
''•"1'  nt  I"  Charles  R.  Eisher  for  the  digging 
of  the  canal  down  the  channel  of  Little  Creek. 


indicates  woik  now  open  for  bids.   ®  indicates  a  contract  let  recently 


The  contract  price  is  17%  cts.  per  cu.  yd.  Th 
ditch  will  dram  the  major  portion  of  the  town 
Bids  as  follows  were  received  Sept.  25  tr 
the  Mississippi  and  Lafourche  Drainage  Dis 
tnct  Board,  Donaldsonville,  for  dredging  1 
canal  from  the  present  location  of  the  board'' 
dredgeboat  in  Bayou  Verrett,  Assumption  Par 
ish,  to  the  eastern  end  of  the  district  at  LaPice 
4Vz  miles;  Roach  &  Lewis,  $29,800-  N  G 
Huth  Dredging  Co,  $4,908.78  per  mile;  Snow 
&  Wallace,  $17,600. 

Maryland. 

Engineers  of  the  Department  of  Drainage 
Investigations,  U.  S.  Department  of  Agricul- 
ture, Washington,  D.  C,  have  recently  com- 
pleted a  survey  of  a  district  along  the  Poto- 
mac at  Poolesville,  Md,  comprising  about 
2,000  acres  of  overflowed  lands.  The  report 
when  submitted  will  show  that  this  land  can 
be  drained  at  a  reasonable  cost  if  a  num- 
ber of  landowners  mutually  interested  will 
combine  to  work  out  main  drainage  channels. 
Minnesota. 
^Bids  will  be  received  until  2  p.  m,  Oct. 
7,  by  A.  A.  Latendresse,  County  Auditor, 
Red  Falls,  Minn,  for  the  construction  ot 
County  Ditch  No.  14. 

•{•Bids  will  be  received  until  10  a.  m,  Oct. 
21,  by  J.  T.  Erick  son,  Traverse  County  Au-! 
ditor,  Wheaton,  Minn,  for  the  construction 
of  Judicial  ditch  No.  4.  The  ditch  requires 
an  excavation  of  213,730  cu.  yds.  of  earth  at 
estimated  cost  of  $21,230.92  and  50  corru- 
gated culverts,  24  ft.  long  and  4  ft.  in  diam- 
eter, 4  corrugated  iron  culverts  24  ft.  long 
and  3  ft.  in  diameter  and  2  6-ft.  corrugated 
iron  culverts  24  ft.  long.  Estimated  cost  of 
said  culverts  being  $1,030.50.  Plans  and 
specifications  are  on  file  with  the  county 
auditor. 

Missouri. 

Bids  were  received  Sept.  22  by  the  Board  of 
Public  Works  of  St.  Joseph,  Mo,  for  excavat- 
ing a  channel  for  an  outlet  to  Brown's  branch, 
the  work  requiring  the  moving  of  17,000  cu' 
yds.  of  earth,  the  low  bidder  being  J.  L.  Buis 
Other  bids  were  as  follows:  A.  Golden,  38  9 
cts.;  M.  Costello,  42  cts.;  W.  A.  Gierke  44 
cts,  and  W.  B.  Kelly,  45  cts.  per  cu.  yd. 
Montana. 

•J-Bids  will  be  received  until  8  p.  m,  Oct. 
31,  by  Trail  Creek  Water  Co,  Wisdom,  Mont, 
for  the  construction  of  frame  work  for  pro- 
posed flume.    O.  J.  Woodworth  is  Engineer. 

Nebraska. 

•J*Bids  will  be  received  until  noon,  Oct. 
16,  by  M.  F.  Shonks,  County  Clerk,  Schuv- 
ler,  Nebr,  for  the  construction  of  trie 
O'Hare  ditch  in  Colfax  and  Dodge  counties. 

The  Republic  River  may  be  straightened  in 
the  vicinity  of  Bloomington  to  prevent  over- 
flows. The  matter  is  now  under  consideration 
by  R.  S.  Douglas  and  W.  A.  Dunlavy  of 
Bloomington,  Neb. 

Oregon. 

The  Secretary  of  the  Interior  has  authorized 
the  Reclamation  Service  to  place  cement  linings 
in  a  number  of  the  main  distributing  canals, 
of  the  Umatilla  Irrigating  Project.  Plans  for 
this  work  include  the  lining  of  30.000  lin.  ft.  of 
canals    and    the    construction  of    about  10. 

000  lin  ft.  of  cement  pipe  at  a  total  cost  of 
approximately  $50,000.  II.  1).  Newell,  Hermis- 
tou.  Ore,  is  project  engineer. 

The  Suttles  Lake  improvement  Co.  of  1 
Lend.  Ore  .  has  organized  with  a  capital  stock 

01  $-10,800  and  proposes  to  construct  an  irri- 
gation system  to  water  12,000  acres  of  fertile 
land  IS  miles  northwest  of  Bend.  Z.  W. 
Brown  of  Portland  is  one  of  the  incorporators. 

South  Dakota. 
■(•Bids  will  be  received  until  I  p,  m,  Oct. 

5,  by  County  Auditor,  \\  heeler,  S.  Dak,  lor 
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he  construction  of  a  ditch  for  draining 
Jrown  Bear  Lake. 

Memphis,  Tenn.,  and  Vicinity. 

(regular  correspondence.) 

There  was  a  bunch  of  Memphis  contractors 
vho  sharpened  their  pencils  last  week  and  left 
or  Greenville  to  bid  on  the  levee  work  which 
Bill  Shackelford  of  the  Greenville  Levee 
loard  has  advertised.  Charlie  Lowrance, 
Mike  Roach,  Martin  Jennings,  Bob  Leonard 
md  Sam  Bush  left  for  the  scene  of  action, 
;ach  determined  to  do  his  best  for  his  firm 
md  all  hoping  to  get  a  good  slice  of  the  work. 
From  all  reports  the  bids  will  be  high  ones, 
for  the  levee  is  tall  and  wide  and  through  a 
swampy  section  and  merits  a  goodly  sum  to 
construct. 

The  Illinois  Central  strike  is  going  to  seri- 
ously interfere  with  future  contracts  of  the 
road,  according  to  one  of  the  officials,  and  no 
doubt  will  also  hinder  those  contracts  at  pres- 
ent under  construction.  It  is  now  doubtful  if 
the  Natchez  work  will  be  advertnsed  at  once 
and  some  other  contemplated  lines  may  be 
held  up  pending  the  final  outcome  of  the 
trouble.  Many  of  the  levee  contractors  will 
also  feel  the  effect  of  the  freight  tie  up,  for 
some  are  not  convenient  to  river  landings  and 
had  depended  on  the  Y.  &  M.  V.  railroad  for 
feed  and  supplies.  Roach  &  Stansell,  with 
their  large  levee  job  at  Hunting  under  way, 
on  which  is  used  two  shovels  and  six  loco- 
motives, will  undoubtedly  feel  the  loss  of  coal 
shipments.  However,  plans  are  already  under 
way  by  the  latter  firm  to  get  several  barge 
loads  of  coal  by  river.  Should  the  latter  plan 
prove  feasible,  the  levee  work  need  not  be  de- 
layed and  should  be  completed  on  contract 
time.  John  Lynch  with  his  three  contracts 
under  way  for  the  I.  C,  no  doubt  will  feel  the 
coal  stringency  if  a  complete  tie-up  of  freight 
is  effected,  and  the  chances  are  that  he  will 
have  to  suspend  operations  until  the  situation 
is  relieved. 

Gene  Richards  was  in  town  last  week,  and 
is  looking  the  same  old  fellow  as  of  yore, 
with  a  smiling  face  and  a  good  word  for  all. 
Gene  says  that  the  recent  rise  in  White  River 
has  seriously  crippled  levee  operations  in  that 
section,  and  no  work  can  be  resumed  until 
the  river  has  receded  at  least  8  or  10  ft. 

Bob  Leonard  reports  his  work  in  the  White 
River  district  temporarily  abandoned,  but 
states  that  it  will  not  be  long  before  he  can 
again  "hit  the  ball."  He  has  not  moved  his 
forces  from  the  scene  of  action,  but  is  holding 
them  on  high  ground  awaiting  the  receding 
river. 

There  are  several  Memphis  contractors  who 
will  endeavor  to  get  some  of  the  Rock  Island 
work  from  C.  H.  Sharpe  of  Kansas  City.  The 
line  is  to  be  built  from  Camden  to  Malvern, 
Ark.,  and  is  mostly  team  work.  There  is  a 
goodly  portion  of  rock,  but  the  real  difficult 
part  lies  in  the  Ouchita  bottoms,  which  is 
subject  to  a  yearly  overflow.    The  Memphis 


boys  who  have  inspected  the  work  state  that 
it  would  bring  a  fancy  price  and  many  are 
willing  to  sub-portion,  provided  the  remunera- 
tion is  O.  K. 

City  Engineer  Weatherford  has  just  re- 
turned from  the  North,  where  he  has  been  on 
business  and  pleasure.  He  immediately 
plunged  into  work  and  issued  orders  for  all 
street  work  under  contract  to  be  pushed  to  the 
utmost,  to  the  end  that  the  bad  weather  would 
find  contracts  in  good  condition.  Several 
streets  which  had  not  been  started  prior  to 
this  date,  were  directed  begun  and  it  looks  like 
business  in  the  street  paving  line  will  pick  up 
greatly.  All  this  sort  of  work  has  been  more 
or  less  delayed  recently  on  account  of  the  heat 
and  while  the  City  Engineer  is  always  will- 
ing to  make  allowances,  he  is  quite  positive  in 
his  statement  that  he  is  from  Missouri  and 
must  be  shown. 

C.  D.  Smith  has  just  returned  from  his 
Arizona  work  which  he  is  about  to  conclude. 
Charlie  has  disposed  of  all  his  team  forces 
and  will  from  now  on  devote  his  attention 
to  steam  shovel  work  exclusively.  The  New 
York  subway  takes  up  a  great  deal  of  his 
time  and  together  with  his  paving  interests  he 
feels  that  the  care  and  attention  required  by 
team  outfits  is  too  much  just  now. 

Texas. 

•J»Bids  will  be  received  until  3  p.  m.,  Oct. 
20,  by  the  Medina  Irrigation  Co..  520  _  East 
Houston  St.,  San  Antonio,  Tex.,  for  building 
12  or  more  contract  sections  of  its  west  canal 
located  about  23  miles  west  of  San  Antonio, 
mentioned  in  our  issue  of  Sept.  13,  includ- 
ing approximately  28  miles.  Canals  will  have 
bottom  widths  of  20  ft.  in  level  ground,  15  ft. 
in  sidehill  work,  10  ft.  in  concrete  lined  chan- 
nels and  will  include  approximately  1,400,000 
cu.  yds.  of  classified  excavation  material,  two 
reinforced  concrete  syphons,  concrete  culverts, 
flume  approaches,  and  bridge  crossings.  Con- 
tract sections  will  be  approximately  of  equal 
magnitude.  Bidders  will  be  required  to  quali- 
fy as  to  past  performance  and  ability  to  fur- 
nish adequate  plant.  Each  bid  must  be  ac- 
companied by  certified  check  for  five  per  cent 
of  the  amount  bid  and  by  guaranty  from  re- 
sponsible surety  company  that  bidder,  if  suc- 
cessful, will  execute  satisfactory  bond  in  sum 
of  15  per  cent  of  amount  of  bid,  guaranteeing 
to  complete  work  before  July  1,  1912.  The 
right  is  reserved  to  reject  any  or  all  bids. 
Bidders  are  expected  to  go  over  the  ground, 
examine  testpits  and  inform  themselves  re- 
garding all  local  conditions.  Further  infor- 
mation, blank  froms  for  proposals  and  de- 
tailed plans  and  specifications  may  be  obtained 
by  responsible  parties  from  the  company  at 
the  above  address  and  at  its  New  York  office, 
20th  floor,  25  Broad  St..  New  York  City. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

•$«Bids  will  be  received  until  3  p.  m.,  Oct.  5, 
by  W.  H.  Millikin  and  J.  R.  Black,  at  the 
office  of  Bartlett  &  Ranney,  Civil  Engineers, 


San  Antonio,  Texas,  for  the  construction  of 
a  reinforced  concrete  dam  in  Nueces  River, 
14  miles  below  Cotulla.  The  work  will  in- 
clude 10,000  cu.  yds.  more  or  less  and  prin- 
cipal materials  will  be  furnished  by  owners. 

The  county  engineer  of  Harris  County, 
Houston,  Tex.,  is  to  make  a  survey  of  Brays 
Bayou  from  Main  St.  road  near  the  Rice  In- 
stitute at  Houston  to  its  junction  with  the 
Ship  Channel  just  east  of  Magnolia  Park,  to 
determine  what  it  will  cost  to  straighten  out 
the  stream. 

Utah. 

A  company  is  being  organized  for  the  pur- 
pose of  opening  to  cultivation  more  than  200,- 
000  acres  of  irrigable  land  tributary  to  Salt 
Lake,  Ogden  and  Provo  by  the  conservation  of 
the  flood  waters  of  the  Weber  and  Provo  riv- 
ers. The  plan  proposes  the  construction  of 
reservoirs  at  Deer  Creek  and  at  Rockport. 
The  proposed  canal  will  commence  at  a  point 
on  the  Weber  River  above  Oakley  and  cut 
across  ten  miles  to  the  Provo  River,  between 
Heber  City  and  Woodland.  From  Deer  Creek 
the  canal  will  be  continued  down  Provo  Can- 
yon and  across  the  valley  to  the  Jordan,  where 
the  water  is  to  be  siphoned  across  the  river  for 
distribution  on  the  other  side  of  Utah  Lake 
and  in  Cedar  Valley.  As  proposed  the  canal 
will  cover  50  or  60  miles,  and  perhaps  more 
at  a  later  date.  Reservoir  sites  and  flood  wa- 
ters have  been  filed  on  as  required  by  law.  Up 
to  the  present  time  the  company  has  spent 
about  $5,000  in  preliminary  investigations.  Wil- 
liam R.  Wallace,  Salt  Lake  City,  and  Thomas 
L.  Allen,  Coalville,  are  interested. 

Virginia. 

The  Department  of  Drainage  Investigations, 
U.  S.  Department  of  Agriculture,  Washing- 
ton, D.  G,  has  completed  a  survey  of  some 
20,000  acres,  known  as  Chickahominy  swamp, 
and  organized  it  into  a  drainage  district. 

Washington. 

•J»Bids  will  be  received  until  4  p.  m.,  Oct. 
10",  by  U.  S.  Reclamation  Service,  Sunnyside, 
Wash.,  for  the  construction  of  three  concrete 
drops  and  the  excavation  of  about  80,000  cu. 
yds.  of  material  on  Snipes  Mountain  lateral 
near  Sunnyside,  Wash.  J.  M.  McKinney  is 
Acting  Director. 

•J»Bids  will  be  received  until  10  a.  m.,  Oct. 
9,  by  D.  H.  White,  316  Bernice  Bldg.,  Ta- 
coraa,  Wash.,  for  deepening  and  cleaning 
out  the  ditch  beginning  at  Spring  near  the 
center  of  the  S.  E.  %  of  section  25,  town- 
ship 19  N.  W.,  1  east  N.  M.  to  Sequalitcher 
Creek,  a  distance  of  2,800  ft.  Plans  may  be 
had  at  the  above  office  or  at  the  Suburban 
Irrigation  Co.,  Chamber  of  Commerce 
Bldg.,  Tacoma. 

The  State  Public  Service  Commission, 
Olvmpia,  is  reported  to  have  directed  the  Bur- 
hank  Irrigation  &•  Power  Co.  to  make  improve- 
ments which  will  involve  the  expenditure  of 
$130,000. 


WATE  R  -  W  O  R  K  S 


Alabama. 

The  public  ownership  of  the  water  works 
is  advocated  by  the  Trades  Council  of  Bir- 
mingham, Ala.  Resolutions  have  been  passed 
recommending  the  purchase  of  the  property  by 
the  City  Commission. 

California. 

•J«Bids  will  be  received  until  Oct.  11  by 
Board  of  Public  Works,  Long  Beach,  Cal., 
for  furnishing  1,625  tons  of  Class  A  and  Class 
B  cast  iron  water  pipe  and  28  tons  of  fittings 
and  specials.  F.  S.  Craig  is  President  of  the 
Board. 

The  Vaughan-Middleton  Co.  has  purchased 
160  acres  of  land  having  a  frontage  of  2,640 
ft.  on  Compton  Ave.,  within  eight  miles  of 
deep  water  at  Wilmington,  Cal.,  and  within 
less  than  1,000  ft,  of  the  Long  Beach  electric 


line.  It  is  the  intention  to  lay  out  streets 
connecting  up  with  the  boulevard  and  install 
a  water  system.  William  T.  Mead  of  San 
Francisco  is  interested. 

Georgia. 

On  Oct.  2  the  Water  Commissioners  of 
Macon,  Ga.,  took  over  the  newly  acquired 
water  works  plant  from  the  Macon  Gas  Light 
&  Water  Co.,  for  a  consideration  of  $699,000. 
An  appropriation  of  $201,000  has  been  made 
for  improvements  and  extensions  to  the  plant. 
W.  H.  Fetner  is  chairman  of  the  board. 

Idaho. 

The  City  Council  of  Weiser,  Ida.,  has  or- 
dered complete  plans  for  the  construction  of 
a  water  works  system,  approximately  7  miles 
in  length.    The  Weiser  Engineering  Co.,  Wei- 


ser, is  Engineer.  R.  J.  Wood  is  City  Engi- 
neer. 

Illinois. 

•J"Bids  will  be  received  until  7 :30  p.  m.. 
Oct.  16,  by  J.  T.  McVay,  Chairman  of  the 
Water  Works  Committee,  Cornell,  111.,  for 
constructing  water  works  plant  at  that  place. 
Plans  and  specifications  are  on  file  in  the  of- 
fice of  the  Village  Clerk.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Oct.  9,  by  A.  O.  Rupp,  City  Clerk,  Chenoa, 
III.,  for  the  reconstruction  of  pumping  ma- 
chinery for  building  pumping  station,  also  a 
concrete  circular  reservoir  in  accordance  with 
nlans  on  file  with  the  clerk  or  the  Engineers, 
Melluish  &  Broyhill,  Bloomington,  111.  B.  F. 
Elf  rink  is  Mayor. 

®Kennicott  Water  Softener  Co.,  of  Chicago 


•$•  indicates  work  now  open  for  bids.   ©  indicates  a  contract  let  recently. 
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Heights,  111.,  is  the  probable  contractor  at 
Sun  Prairie,  111.,  for  the  construction  of  a 
steel  water  tank  with  hemispherical  bottom  19 
ft.  in  diameter  and  35  ft.  high.  Bids  were 
opened  Sept.  26. 

The  Fuller-Coult  Engineering  Co.,  Chemi- 
cal Bldg.,  St.  Louis,  Mo.,  has  been  employed 
by  the  City  Council  of  Fairfield,  111.,  to  make 
preliminary  surveys  for  the  establishment  of 
a  water  works  system  for  the  city. 

The  Peoria  Heights,  111.,  Board  has  in- 
structed the  city  attorney  to  draw  up  an  ordi- 
nance for  calling  a  special  election  to  vote 
upon  the  question  of  issuing  $10,000  in  munici- 
pal bonds  for  the  construction  of  a  water 
works  for  the  village. 

The  citizens  of  Normal,  111.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $15,000 
for  the  construction  of  a  new  water  works 
system. 

An  election  will  be  held  in  Seaton,  111.,  on 
Oct.  6  for  the  purpose  of  voting  on  the  propo- 
sition to  issue  bonds  to  the  amount  of  $9,000 
for  the  construction  of  a  water  works  system. 
The  city  proposes  to  sink  a  well  5  in.  in  diam- 
eter with  a  guaranteed  capacity  of  not  less 
than  20  gals,  per  minute,  and  to  equip  it  with 
a  gasoline  engine  and  pump,  and  to  erect  a 
20,000-gal.  steel  tank  and  tower  and  to  lay 
about  6,000  ft.  of  water  mains,  place  17  dou- 
ble hose  hydrants,  etc. 

The  City  Council  of  St.  Charles,  111.,  has 
passed  ordinances  calling  for  the  laying  of 
water  pipe  on  13  streets,  ranging  in  size  from 
4in.  to  6-in.,  with  hydrants,  gate  valves, 
plugs,  etc.  The  work  will  include  22.3  tons 
of  4-in.  pipe,  155.8  tons  of  6-in.  pipe,  7,545 
lbs.  of  special  castings.  Bids  on  this  work  will 
be  received  as  soon  as  possible.  G.  N.  Lamb 
of  St.  Charles  is  Engineer. 

Iowa. 

The  city  authorities  of  Jefferson,  la.,  are 
negotiating  with  the  Des  Moines  Bridge  & 
Iron  Works  of  Des  Moines,  la.,  for  plans  and 
specifications  for  a  new  water  tower  and  tank 
to  replace  the  one  now  in  use.  The  Council 
favors  a  steel  tower  and  tank  of  100,000-gal. 
capacity,  similar  in  design  to  the  one  at  Scran- 
ton.  It  is  estimated  that  the  structure  will 
cost  from  $5,000  to  $6,000  and  some  exten- 
sions of  the  mains  and  other  improvements 
will  bring  the  total  cost  of  the  proposed  bet- 
terments up  to  about  $10,000. 

An  election  will  be  held  in  Donnellson,  la., 
on  Oct.  9  to  vote  on  the  proposition  to  bond 
the  municipality  for  $8,500  ton  install  a  water 
works  system. 

The  Village  Board  of  New  London,  la., 
has  received  the  plans  for  the  proposed  new 
water  works  system  from  the  engineers.  An 
election  will  be  held  shortly  to  vote  upon 
the  question. 

Maryland. 

The  City  Council  of  Cumberland,  Md„  has 
passed  an  ordinance  authorizing  the  $500,000 
bond  issue  to  finance  the  building  of  the  new 
Evitt's  Creek  water  works. 

The  Aldermen  of  Frederick,  Md.,  have  de- 
cided to  build  a  dam  across  Ox  Creek  for  the 
purpose  of  furnishing  an  additional  supply  of 
water  for  the  city.  The  cost  is  estimated  at 
$1,200.  The  site  of  the  proposed  dam  is  near 
the  new  reservoir. 

Massachusetts. 
®The     Laidlaw-Dunn-Gordon     Co.,  John 

Hancock  Bldg,  Boston,  Mass.,  has  been 
awarded  the  contract    by    the  Metropolitan 

Water  K  Sewerage  Board,  1  Ashburton  Place, 

I'.oston,  for  two  pumping  engines,  each  having 
;,  ,;,,,;„  n\  ,,f  3.000,000  I!.  S.  k:'1s.  in  21  hours, 

for  $16,600.  Dexter  Bracket!  is  Chief  Kngi- 
neet  of  the  Water  Works.    Bids  were  opened 

Sept.  1. 

Michigan. 
•{•Bids  will  be  received  until  8  p.  m.,  Oi  l  5. 

by  Board  of  Public  Works,  Grand  Rapids, 

Midi,  for  laying  water  mains  in  the  follow- 
ing streets:  Fifth  \\e.,  from  S.  Fuller  Si  to 
Cleveland  Ave.;  Watkins  St..  from  S.  Union 
Si  (0  S  Fast  St.;  Potintain  St.,  from  House 
man  Si  tO  Holland  St  ;  I'lainfirld  Ave.,  fr<>m 
Ann  St.  to  Knapp  Ave.;  North  St.,  from  Al- 


pine Ave.  to  500  ft.  west ;  Webster  St.,  from 
Quarry  St.  to  40  ft.  west  of  railroad,  accord- 
ing to  the  plans  and  specifications  on  file  at 
the  office  of  the  board.  Each  bidder  shall 
deposit  with  his  proposal  a  certified  check  or 
certificate  of  deposit  payable  to  the  order  of 
E.  H.  Christ,  president. 

•$»Bids  will  be  received  until  8  p.  m.,  Oct. 
16,  by  B.  H.  Tellman,  City  Recorder,  Muske- 
gon, Mich.,  for  a  48-in.  steel  or  cast  iron  in- 
take pipe,  distribution  system  including  valves, 
hydrants  and  pipe  connections.  Instruction  to 
contractors  will  be  mailed  from  the  Recorder's 
office  or  from  Riggs,  Sherman  &  Co.,  613 
Nasby  Bldg.,  Toledo,  O. 

•f*Bids  will  be  received  until  2  p.  m.,  Oct. 
16,  by  James  McMahan,  Village  Clerk,  Bara- 
ga, Mich.,  for  the  construction  of  an  electric 
light  plant  and  changes  and  improvements  to 
present  water  works  system.  The  work  will 
consist  of  the  following  approximately  :  Brick 
building,  42x89,  with  extensions;  120-H.  P. 
gas  producer  plant,  one  85-H.  P.  and  one  35- 
H.  P.  gas  engine.  Or  oil  engines  of  same 
size,  400  gal.  triplex  pump ;  electrical  installa- 
tion, 50-K.  W.  generator,  switchboard,  etc. ; 
pole  line  and  wiring;  gravity  pipe  line;  180,- 
000-gal.  reinforced  concrete  reservoir ;  wells. 
Each  of  the  above  to  be  installed  complete 
and  to  include  all  auxiliaries.  Plans  and  spec- 
ifications are  on  file  and  may  be  seen  at  the 
office  of  the  Village  Clerk,  James  McMahan, 
Baraga,  Mich.,  and  at  the  offices  of  the  Con- 
sulting Engineers,  the  Oscar  Claussen  Engi- 
neering Co.,  St.  Paul,  Minn. 

•J°Bids  will  be  received  until  8  p.  m.,  Oct. 

16,  by  B.  H.  Tellman,  City  Recorder,  Muske- 
gon, Mich.,  for  furnishing  tools,  labor  and 
material  for  constructing  a  48-in.  cast  iron  or 
steel  intake  pipe  from  Lake  Michigan  with 
perforated  steel  intake  box  and  intake  well 
at  shore  end.  Riggs,  Sherman  &  Co.,  613 
Nasby  Bldg.,  Toledo,  O.,  Engineers,  have 
plans  and  specifications'  on  file. 

Missouri. 

It  is  reported  that  the  city  of  Unionville, 
Putnam  County,  Mo.,  on  Sept.  30  sold  bonds 
to  the  amount  of  $10,000  for  the  purpose  of 
reconstructing  the  water  works  and  electric- 
light  plant  and  the  extension  of  mains  in  the 
city.    B.  H.  Bonfoey  is  Mayor. 

Nebraska. 

The  Commercial  Club  of  Plattsmouth,  Neb- 
has  endorsed  the  granting  of  a  franchise  to 
the  present  owner  of  the  stock  of  the  Platts- 
mouth Water  Co.,  with  privilege  of  the  city 
to  buy  the  plant  at  the  end  of  any  five-year 
period.  The  company  will  at  once  put  in  im- 
provements, at  an  outlay  of  $10,000,  which 
will  include  a  new  pumping  station  and  pumps 
and  engines  and  sinking  of  additional  wells. 
New  Jersey. 

The  Board  of  Finance  Committee  of  Jer- 
sey City,  N.  J.,  on  Sept.  23  received  1 1  bids 
for  the  bonds  that  have  been  authorized  to 
raise  money  for  the  purchase  of  the  Boonton 
water  plant.  The  bonds  are  in  the  sum  of 
$6,933,700  and  have  been  sold  to  A.  B.  Leach 
&  Co.,  of  New  York  City. 

New  York. 

®Thc  Board  of  Contract  of  Rochester,  N. 
Y.,  has  awarded  the  contract  to  H.  C.  Schroc- 
der  for  $3,558,  for  laying  the  new  21-in.  water 
mains  in  Lcighton  Ave.  and  along  a  private 
right  of  way.  The  mains  are  for  the  rein- 
forcement of  the  water  system  in  the  mirth- 
eastern  section  of  the  city  and  the  total  cost 
of  the  improvement  will  be  $18, noil 
North  Carolina. 

•J-I ? ids  will  be  received  until  .'!  p.  111.  Oct. 

17,  by  the  Board  of  Water  Commissioners, 

Charlotte,  N.  C,  for  the  following:  Laying 
about  9  miles  of  east   iron  pipe;  furnishing 
valves;      furnishing    two    300  h  p  motors; 
furnishing  two  centrifugal   pinups  (5,000,000 
gals  capacity  each)  ;  furnishing  one  3,000,000 

gal,  steam  pinup;  furnishing  transformers  and 
switchboard :  furnishing  two  boilers  ami  set 

lint;  same.    Rids  for  other  work  and  materials 
will  l»'  advertised  for  later     Plans  and  Sped 
fieations  will  be  on   tile  at   the  oilier  of  the 


Clerk  and  at  the  Engineer's  office  in  Char- 
lotte, N.  C.  Gilbert  C.  White  is  Engineer  and 
A.  H.  Wearn  is  Clerk  of  the  Board.  Official 
advertisement  will  be  found  elsewhere  in  this 

issue. 

Plans  are  being  prepared  by  Consulting 
Engineer  Gilbert  C.  White  of  Charlotte,  N. 
C,  and  Durham,  N.  C,  for  the  construction  of 
a  new  water  works  for  the  city  of  Albemarle, 
N.  C,  including  pipe  line,  electric  driven 
turbine  pumps,  tower  and  tank  and  reservoir. 
The  source  of  supply  will  be  artesian  well 
with  stream  for  future  extensions.  The  con- 
tract for  the  work  will  be  let  about  Dec.  1. 
The  estimated  cost  is  $40,000. 

Ohio. 

•J»Bids  will  be  received  until  noon,  Oct. 
16,  by  Director  of  Public  Service,  Cleveland, 
O.,  for  furnishing  chloride  of  lime  at  the  Kirt- 
land  Pumping  Station  of  .the  Water  Depart- 
ment of  the  city  of  Cleveland. 

•{•Bids  will  be  received  until  noon,  Oct.  6, 
by  D.  P.  Beaton,  Village  Clerk,  Oxford,  O, 
for  the  construction  of  an  extension  to  the 
water  works  department. 

Bids  were  received  Sept.  29  by  the  Di- 
rector of  Public  Service  of  Toledo,  O.,  for 
the  construction  of  a  15,000,000  gallon  filtered 
water  reservoir  for  the  city,  the  bids  and 
time  for  completion  of  work  being  as  fol- 
lows: M.  Robbitt  &  Sons  Co.,  $218,785,  300 
days;  Breyman  &  Oneil,  $128,000,  270  days; 
Fnsminger  Bros.,  $117,540.  300  days;  Clearv 
White  Construction  Co,  $171,249,  300  days; 
11.  J.  Suiker  Co..  $179,415,  250  clays;  The  A. 
Bentley  &  Sons  Co.,  $199,200,  400  davs ;  The 
J.  Connelly  Construction  Co.,  $143,430,  300 
days;  The  Beers-Offcut  Construction  Co, 
Fort  Wayne,  Ind,  $114,400,  360  days.  The 
work  includes  100,000  cu.  yds.  excavation  and 
grading  and  10,100  cu.  yds.  concrete  work. 
Plans  and  specifications  for  the  work  were 
prepared  by  Wra.  G.  Clark,  Consulting  Engi- 
neer, Toledo,  O. 

The  Supreme  Court  of  Ohio  has  dismissed 
an  injunction  suit  against  the  city  of  Elmore, 
Ottawa  County,  O,  to  prevent  the  issuance 
of  $15,000  municipal  bonds  for  the  construc- 
tion and  maintenance  of  a  water  works. 

Oklahoma. 

Plans  are  practically  completed  by  the  West- 
ern Engineering  Co,  Oklahoma  City,  Okla, 
for  the  construction  of  a  water  works  system 
in  the  city  of  Boley,  Okla,  the  cost  of  which 
will  be  in  the  neighborhood  of  $33,000. 

The  town  of  Grove,  Okla,  is  having  plans 
prepared  by  the  Western  Engineering  Co,  of 
Oklahoma  City,  Okla,  for  the  construction 
of  a  water  works  and  an  electric  light  plant. 
Bonds  to  the  amount  of  $35,000  have  been 
voted  for  this  improvement. 

Plans  are  being  completed  for  the  installa- 
tion of  a  water  works  and  a  sewer  system  in 
the  town  of  Hollis,  Okla,  by  the  Western 
Engineering  Co,  of  Oklahoma  City,  Okla. 
The  estimated  cost  if  $72,000. 

The  city  of  Ochelata,  Okla,  will  soon  install 
a  water  works  and  an  electric  light  plant  at  an 
estimated  cost  of  $15,000.  The  plans  are  be- 
ing prepared  by  the  Western  Engineering  Co, 
of  ( iklahoma  City. 

The  Western  Engineering  Co,  of  Okla- 
homa City,  Okla,  has  been  retained  by  the 
city  of  Muldrow,  Okla,  to  prepare  plans  and 
specifications  for  an  electric  light  and  a  water 
works  system  al  an  approximate  cost  of  $33,- 
000. 

Oregon. 

Several  improvements  are  contemplated 
for  the  water  works  plant  of  Springfield, 
Ore,  by  the  Oregon  Power  Co.  The  esti- 
mated cost  is  $l5,00ii.  It  is  proposed  to  change 
the  source  of  supply  from  the  Booth- Kelly 
1  umber  Co.'s  log  pound  to  the  intake  of  the 
pond,  where  there  is  running  water,  to  rebuild 
the  pipe  line  from  the  reservoir  on  the  hill,  to 
reltnc  the  reservoir  ami  to  put  in  several  thou- 
sand ft  of  new  mains. 

Tin  Wavs  and  Means  Committee  of  the 
City  Council  of  Portland,  Ore,  has  recom- 
mended the  sale  of  bonds  to  the  amount  of 
$110,0110  for  the  purpose  of  installing  a  sys- 
tem oi   reinfoieed  mains  for  the  water  front 


•J.  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently. 
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district.  The  plans  contemplate  the  installa- 
tion of  mains  extending  along  both  sides  of 
the  river,  to  be  used  exclusively  for  lire  pur- 
poses. 

Pennsylvania. 

*J*Bids .  will  be  received  until  11  a.  111.,  Oct. 
i>.  by  Depot  Quartermaster.  Philadelphia,  Pa., 
for  furnishing  necessary  labor  and  materials 
for  installing  fire  main  system  in  buildings 
Nos.  1  and  2  at  that  depot. 

•J"Bids.  will  be  received  until  Oct.  9  by  the 
American  Pipe  &  Construction  Co.,  112  North 
Rroad  St.,  Philadelphia,  Pa.,  for  reinforced 
concrete,  excavation,  masonry  and  other  work 
connected  with  a  10,000,000-gal.  filter  plant  for 
the  Western  New  York  Water  Co;,  at  Niagara 
Falls,.  N..  Y.  .'   

•J*Bids  will,  be  received  until  8  p.  m.,  Oct. 
11,  by  Borough-  of  Greencastle,  Franklin,  Pa., 
for  the  construction  of  a  reservoir  involving 
about  25,000  cu.  yds.  of  earth  excavation  and 
1.250  cu.  yds.  of  concrete  in  lining  and  accesso- 
ries. Plans  and  specifications  may  be  seen 
with  the  Water  Committee,  B.  F.  Bloser, 
Chairman,  and  C.  H.  Clippinger,  Secretary. 
Mason  D.  Pratt,  Harrisburg,  Pa.,  is  Consulf- 
ing  Engineer.  1 

The  Pottsville,  Pa.,  Water  Co.  is  making 
its  preliminary  surveys  and  preparing  the  plans 
for  the  erection  of  a  reservoir  in  the  Indian 
Run  Valley,  about  a  mile  west  of  the  present 
small  reservoir. 

Plans  will  be  prepared  by  Engineer  J.  N. 
Chester  for  the  installation  of  a  new  20,000,- 
000-gal.  pump,  to  be  installed  at  the  water 
works  station  in  the  city  of  Erie,  Pa. 

The  Borough  of  Emaus,  Lehigh  County, 
Pa.,  has  employed  the  firm  of  Chester  & 
Fleming,  Consulting  Engineers,  Pittsburgh. 
Pa.,  to  design  and  install  a  disinfecting  plant 
for  the  water  supply  of  the  borough.  The 
plant  will  be  installed  at  the  main  pump  sta- 
tion and  will  drain  the  entire  supply  which  is 
obtained  from  drilled  wells  in  limestone  for- 
mation. 

South  Carolina. 

Plans  are  being  prepared  by  Consulting 
F.ngineer  J.  Newton  Johnston  of  Florence,  S. 
C,  for  the  construction  of  a  water  works 
and  sewerage  system  for  the  city  of  Kings- 
tree,  S.  C,  to  include  boilers,  service  pumps, 
tower  and  tank,  reservoir,  hydrants,  valves, 
and  four  miles  of  8.  0  and  4-in.  mains;  three 
miles  of  terra  cotta  sewers,  and  reinforced 
concrete  disposal  plant.  The  estimated  cost 
is  $42,000.  The  contract  for  this  work  will 
be  let  about  Nov.  •">'. 

South  Dakota. 
•J*Bids  will  be  received  until  8  p.  m.,  Oct. 
16,  by  C.  I.  Vaughn,  City  Auditor,  Vermillion. 
S.  Dak.,  for  ;the  construction  of  a  city  pump- 


Alabama. 

•J*Bids  will  be  received  until  Oct.  15,  by  City 
of  Birmingham.  Ala.,  for  the  construction  of 
about  $20,000  worth  of  8  to  15-in.  sewers.  M. 
Nicholson  is  City  Engineer. 

A  mass  meeting  of  the  citizens  of  Union 
Springs,  Ala.,  was  held  Sept.  29  to  consider 
the  question  of  a  sanitary  sewer  system,  es- 
timated to  cost  $35,000.  Plans  and  diagrams 
have  been  drawn. 

Arkansas. 

Acting  Mayor  George  C.  Frew  lias  appointed 
a  committee  to  divide  the  city  of  Harrison. 
Ark.,  into  a  special  improvement  district,  for 
the  purpose  of  building  a  complete  system  of 
sewerage  and  waterworks. 

California. 

Property  owners  in  the  annexed  district 
west  of  Forthcamp  Ave.,  as  far  as  Olive  St.. 
have  asked  the  City  Trustees,  Fresno.  Cal..  to 
take  steps  to  give  them  lateral  sewer  connec- 
tions with  the  main  line  011  Belmont  Ave. 


ing  plant.  Plans  and  specifications  are  on  file 
with  the  Missouri  Engineering  Co.,  Mitchell, 
S.  Dak.  George  J.  Kempker  is  Mayor.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this '  issue. 

Tennessee. 

®The  Water  Works  Commission  of  Knox- 
ville,  Tenn.,  has  awarded  the  contract  for  two 
new  boilers  at  the  pumping  station  to  C.  M. 
McClung  &  Co.,  of  Knoxville.  for  $5,700. 

Texas. 

®The .  City  Council  of  Paris,  Tex.,  has 
awarded  a  contract  to  W.  E.  Tomerlin  to  bore 
a  well  2,000  ft.  deep  at  the  reservoir  west  of 
town  for  $7,000.  A  supplemental  agreement 
was  entered  into  for  an  additional  depth  of  1.- 
o00  ft.  if  the  council  should  desire  to  go  deep- 
er. It  is  expected  that  the  first  1,200  or  1,500 
ft.  can  be  reached  with  8-in.  casing  and  the 
remainer  of  the  2,000  ft.  with  a  6-in.  casing 

The  citizens  of  Moiilton,  Tex.,  at  a  recent 
meeting  organized  a  water  works  company 
with  a  capital  stock  of  $25,000.  A  charter 
will  be  applied  for. 

The  citizens  of  Newcastle,  Tex.,  have 
formed  a  company  to  secure  an  abundance  of 
water  for  the  town,  which  will  be  had  by 
building  a  reservoir.  The  reservoir  will  have 
a  capacity  of  82,000,000  gals. 

The  City  Council  of  Temple,  Tex.,  has 
given  the  Water  Commissioners  authority  to 
expend  approximately  $13,000  out  of  the  rev- 
enues of  the  plant  for  the  purpose  of  install- 
ing a  duplicate  pump  of  3,000,000-gal.  capac- 
ity, erect  a  brick  pumping  station  in  lieu  of 
the  iron  covered  structure  now  in  use  at  Leon 
River,  and  to  lay  duplicate  main  from  the 
city  pumping  station  to  25th  St. 

Utah. 

The  Beaver  City  Water  Works  Co.,  of  Salt 
Lake  City,  Utah.,  has  been  incorporated  with 
a  capital  stock  of  $100,000.  The  purpose  of 
the  company  is  to  construct  a  water  works 
system  to  supply  water  to  the  city  of  Beaver, 
in  Beaver  County,  Utah.  Mentioned  in  our 
Sept.  20  issue. 

Virginia. 

The  Newport  Construction  &  Engineering 
Co.,  of  Newport  News,  Va.,  at  $4,400,  sub- 
mitted the  lowest  bid  to  the  Constructing 
Quartermaster,  Fort  Barrancas.  Fla.,  for  the 
construction  of  water  works  extensions,  in- 
cluding mains,  hydrants,  pumps,  etc.  Bids 
were  opened  Sept.  22. 

Washington. 

®The  International  Contract  Co.,  Central 
Bldg.,  Seattle,  Wash.,  has  been  awarded  the 
contract  for  constructing  reinforced  concrete 
pipe  and  auxiliary  fire  hydrants  on  6th  Ave.. 
North  Yakima.    The  work  will  start  at  the 


Georgia. 

The  Buckhead  Improvement  Co.  of  Buck- 
head,  Ga.,  has  petitioned  for  a  charter.  The 
object  of  the  company  is  to  do  general  im- 
provement work  in  Buckhead  and  vicinity,  and 
the  installation  of  electric  light  and  power 
plants,  waterworks,  sewerage  and  gas  plants. 
The  following  are  the  incorporators :  R.  F. 
Maddox,  L.  C.  Hopkins.  F.  S.  Ellis,  J.  L. 
Ridlev,  F.  Rivers,  Morris  Brandon,  C.  I. 
I  laden.  J.  W.  Grant.  W.  B.  Lamar.  J.  L. 
Dickey,  Jr.,  C.  E.  Caverlv.  W.  S.  Witham, 
Mrs.  L.  S.  Huntley.  F.  F.  Brownell,  Austell 
Thornton  and  H.  F.  Scott,  mostly  of  Atlanta, 
Ga.  *, 

Idaho. 

The  City  Council  of  Weiser.  Ida.,  has  or- 
dered complete  plans  for  a  system  of  sewers, 
approximately  12  miles  in  length,  and  a  water 
works  system, .  7  miles  in  length.  The  Weiser 
Engineering  Co.,  Rooms  3  and  4,  Fuller  Block, 
Weiser  is  F.ngineer.  R.  J.  Wood  is  City  En- 
gineer. 


intake  proceeding  through  Modern  Addition 
down  6th  Ave.  to  Broadway,  a  distance  of 
one  and  one-sixth  miles.  The  work  will  cost 
$25,29ii. 

The  City  Council  of  Leavenworth,  Wash., 
has  decided  to  hold  an  election  Oct.  21  for  the 
purpose  of  voting  on  the  question  of  issuing 
bonds  in  the  sum  of  $50,000  to  be  used  in 
constructing  a  water  system. 

A  special  election  will  be  held  in  Lynden, 
Wash.,  in  October  for  the  purpose  of  voting 
on  a  $2,000  bond  issue  for  removal  of  the 
water  works  pumping  plant  to  the  river  where 
a  small  filtration  system  will  be  installed 

West  Virginia. 

The  citizens  of  Grafton,  W.  Va.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $9n. 
00i>  to  improve  the  city's  water  system. 

Wisconsin. 

•J«Bids  will  be  received  until  4  p.  m..  Oct. 
16,  by  Board  of  Water  Commissioners.  T. 
Dieckmann,  Pres.,  for  furnishing  and  deliver- 
ing and  erecting  on  foundations  furnished  by 
the  city  of  Sheboygan,  one  8,000,000-gal.  pump- 
ing engine  in  addition  to  the  present  pumping 
station  of  the  city. 

®The  contract  has  been  let  to  the  Central 
Construction  Co..  of  Oshkosh,  Wis.,  for  the 
erection  of  the  electric  light  and  water  works 
plant  for  the  city  of  New  Lisbon,  Wis.  The 
contract  calls  for  a  complete  light  and  water 
plant,  including  a  75,000-gal.  steel  tank  at  an 
elevation  of  120  ft.  from  bottom. 

The  Common  Council  of  Kenosha,  Wis.,  is 
receiving  figures  from  filter  concerns  with  a 
view  of  building  a  filter  in  connection  with 
the  plant  of  the  Kenosha  Water  Co.  Tin- 
figures  given  as  to  the  cost  of  the  plant  run 
from  $30,000  to  $100,000. 

The  Manitowoc  Water  Works  Co.,  of  Mani- 
towoc, Wis.,  has  sold  its  plant  to  that  city 
for  a  consideration  of  $247,500  and  the  same 
was  formally  taken  over  by  the  city  on  Oct.  2. 

Canada. 

•J«Bids  will  be  received  until  6  p.  m.,  Oct. 
9,  by  T.  N.  Colgan,  Commissioner  of  Public 
Works,  North  Bay,  Out.,  for  construction  of 
a  16-in.  steel  intake  pipe  at  Trout  Lake,  ap- 
proximately 850  ft.  in  length,  together  with 
concrete  pump  well  and  cast  iron  pipe  con- 
nections to  pumps.  Plans  and  specifications 
may  be  obtained  of  the  commission  or  of  the 
John  Gait  Engineering  Co..  Winnipeg,  Man. 

®W.  A..  Kennedy,  744  Hastings  St.  W., 
Vancouver,  B.  C,  has  withdrawn  from  the 
contract  for  laying  many  miles  cc  steel  pipe 
in  Edmonds,  Wash.,  and  the  contract  has  been 
awarded  to  the  next  lowest  bidder,  the  Mu- 
nicipal Construction  Co..  319  Pender  St.  W.. 
at  $109,000. 


I 


Illinois. 

•f»Bids  will  be  received  until  7:30  p.  m.. 
Oct.  10,  by  Board  of  Local  Improvements. 
Princeton,  111.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
connected  system  of  sanitary  sewers  in  cer- 
tain streets  and  avenues.  3,950  ft.  of  15-in.. 
2,710  of  12-in.,  2,250  ft.  of  10-in„  20,070  ft.  of 
8-in.,  and  730  ft.  of  6-in.  tile  sewer,  with  110 
brick  manholes,  and  I'  flush  tanks.  Also  for 
furnishing  material  and  constructing  a  cer- 
tain other  sanitary  sewer  in  a  certain  street, 
avenue  and  alley,  in  the  city  of  Princeton, 
in  accordance  with  an  ordinance,  passed  and 
approved  by  the  City  Council  of  said  city, 
on  Jan.  28,  1911,  said  improvement  to  include 
the  following  approximate  quantities  1.240 
ft.  of  8-in.  tile  sewer  pipe.  5  brick  manholes 
and  1  flush  tank.  Maps,  plans  and  >pecinca- 
tions  may  be  examined  and  blank  proposals 
secured  at  the  office  of  Ira  C.  Gibons.  Prince- 
ton, III.,  or  at  the  office  .if  the  W.  S.  Shields 
Co.,  Engineers,  1201  Hartford  Bldg..  Chicago. 
111. 
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•{•Bids  will  be  received  until  1 1  a.  m.,  Oct. 
10,  by  the  Board  of  Local  Improvements, 
Chicago.  111..  E.  J.  Glackin,  Secy.,  for  con- 
structing sewers  as  follows: 


Location. 


Length,  Diam.,  Depth, 


S.  Green  St. . . 
S.  Peoria  St. , 
S.  Peoria  St. . 
S.  Peoria  St. . 
S.  Sangamon 

Thomas  St  

W.  37th  St... 
Willetts  Ct.... 
S.  California  . 
S.  California. . 


W.  39th  St  

S.  Chicago  Av 


Houston  Av .  .  . 
W.  124th  St.  .. 
W.  124th  St. . . 
W.  124th  St.  .  . 
W.  124th  St...  . 
W.  124th  St... 
Alley  S.  of  W. 
123d  St  


fDouble  ring, 
strength. 


ft. 

ft. 

ft. 

M.H. 

C.B. 

■.  820 

1.0 

s.o 

4 

.  185 

1.0 

8.0 

.> 

2 

.  370 

1.0 

8.0 

4 

4 

.  370 

1.0 

8.0 

4 

4 

.  185 

1.0 

9.0 

2 

.  370 

1.0 

8.0 

4 

4 

480 

1.0 

8.0 

4 

4 

.  200 

1.0 

8.0 

2 

380 

1.0 

S.O 

2 

.  670 

1% 

11.0 

5 

670 

1.0 

9.0 

5 

1 

670 

1% 

11.0 

5 

6 

650 

i%* 

13.0 

670 

iy2* 

12.0 

670 

1% 

10.0 

640 

1.0 

9.0 

20 

24 

.  340 

2.0* 

14.0 

.  1.250 

1%* 

12.5 

720 

1% 

12.5 

.  480 

1.0 

11.5 

22 

.  660 

3. Of 

23.0 

.  660 

2y2*t 

17.5 

.  660 

2.0*t 

16.5 

330 

1%* 

14.0 

.  330 

1.0 

S.a 

1,177 

% 

7.5 

490 

1.0 

6.5 

1,140 

1.0 

9.0 

1,140 

1.0 

10.0 

.1,140 

1.0 

10.0 

6i 

53 

Est. 
cost. 
$1,600 
343 
687 
687 
343 
687 
760 
280 
550 

2,267 
1,191 


5,500 


,500 


rDouble  invert. 


21,000 
♦Double 


OMdnahan  Bros.,  of  Joliet,  [11.,  have  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  that  citv,  Win.  S.  Welch, 
Secy.,  for  the  construction  of  the  Bluff  St. 
sewer,  for  $1,054.    Bids  were  opened  Sept.  18. 

®The  Board  of  Local  Improvements  of 
Rock  ford,  111.,  has  received  bids  and  awarded 
contracts  for  the  construction  of  several  sew- 
ers as  follows :  First  Ward  sewer — G.  Maffi- 
oli.  Rockford.  $32,050';  C.  E.  Kaminski,  Water- 
town.  Wis.,  $30,598;  Mulholland  &  Kuehn, 
Kaukauna,  Wis.,  $29,287  (awarded  contract)  ; 
Robert  Nelson,  Racine,  $31,830;  E.  R.  Hard- 
ing Co..  Racine,  $3l>,lu9;  J.  W.  Turner  Im- 
provement Co..  Des  Moines,  la.,  $31,313. 
Doughi*  and  Albert  Aves.  sewers — G.  Maffi- 
oli,  Rockford,  $1,023:  C.  E.  Hughes,  Rock- 
ford.  $1,584  (awarded  contract):  Mulholland 
&  Kuehn.  $1,717.  Twelfth  St.,  and  Seventh 
Ave. — G.  Maffioli,  $805;  Mulholland  &  Kuehn, 
$753-  C.  E.  Hughes,  $003  (awarded  contract). 

Bid-  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago,  111.,  E.  J. 
Glackin,  Sec'y,  until  11  a.  m..  Oct.  10  for  fur- 
nishing and  installing  the  materials  neces- 
sary to  construct  house  drains  in  several 
streets.  Cash  or  certified  check  for  10  per 
cent  of  total  bid  must  accompany  proposal. 

The  Sewer  Committee  of  the  City  Council 
of  Paris,  111.,  has  decided  to  call  a  special 
election  for  the  purpose  of  voting  on  an  ap- 
propriation of  $1,500  for  the  completion  of  the 
new  sewer.  About  700  ft.  of  the  sewer  re- 
mains to  be  built. 

Engineer  Wallace  Theicliler.  Rock  Island, 
has  presented  an  estimate  to  the  Town  Board 
of  Silvi-,  111.,  for  the  proposed  sewer  and  wa- 
ter main  to  be  laid  between  First  and  Fifth 
Sts.,  on  the  north  side  of  First  Ave.  The  im- 
provements will  cost  about  $2.7in. 

Indiana. 

•{•Bids  will  be  received  until  Oct.  10,  by 
Town  Board,  Jasper,  Ind..  for  the  construc- 
tion 1,1'  sanitary  sewer  system,  estimated  to 
cost  $21,500.     Anthony  Lange  is  Clerk. 

•J-Bids  will  be  received  until  lit  a.  m.,  Oct. 
0.  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer 
111  allev  east  and  west  of  Spruce  St.  from 
Vii".  St,  t<>  Minnesota  St. 

•H'.ids  will  be  received  until  1"  a.  in.,  Oct. 
0.  by  the  Hoard  of  Public  Works.  Ind..  for  the 
Construction  of  a  local  sewer  in  Arsenal  Ave., 
from  80th  to  10th  St 

4*6id  will  be  received  until  10  a.  m.,  Oct. 
0,  bj  Board  of  Public  Works.  Indianapolis, 
Ind  .  for  tlw  construction  of  a  local  sewer  in 
Hovey  St    from  18th  to  31th  St. 

•{•Bids    will   be    received   until   ( )ct    10  by 

Anthony  Lange,  Town  Clerk,  Jasper,  Ind,,  for 
the  construction  Of  a  sanitary  sewer  system. 
Plflfll  and  Specification!  are  on  lilc  with  the 


clerk  or  at  the  office  of  E.  E.  Watts,  Prince- 
ten,  Ind.,  Engineer. 

®The  Board  of  Public  Works  of  Gary,  Ind., 
has  let  the  contract  for  the  construction  of 
District  Sewer  No.  3  to  the  Illinois  Improve- 
ment &  Ballast  Co.,  72  W.  Adams  St.,  Chi- 
cago, 111.,  for  $270,585.  This  sewer  will  ex- 
tend from  a  point  in  an  alley  between  Caro- 
lina and  Georgia  Sts.,  at  13th  Ave.  south  to 
Main  St.  The  length  of  the  main  will  be  in 
the  neighborhood  of  three  and  one-half  miles. 
Bids  were  received  on  this  work  Sept.  11. 

The  Board  of  Public  Works  of  Indianapo- 
lis, Ind..  has  ordered  City  Engineer  H.  W. 
Klausmann  to  prepare  plans  and  specifications 
for  the  construction  of  a  main  sewer  between 
the  canal  and  the  North  Indianapolis  sewer 
district.  The  board  also  approved  the  es- 
timated cost  of  the  following  sewer  improve- 
ment; North  Hersev  St.,  from  38th  to  40th 
Sts..  $4,493. 

City  Engineer  H.  W.  Klausmann  and  Dr. 
C.  S.  Woods,  Secy.,  Board  of  Health,  In- 
dianapolis, Ind.,  are  making  an  extensive  trip 
through  the  east  to  inspect  sewage  plants. 
Data  will  be  gathered  for  the  proposed  new 
sewage  plant  for  Indianapolis. 

Iowa. 

•J«Bids  will  be  received  until  9  a.  m.,  Oct. 
5.  by  City  Council,  at  the  office  of  the  Citv 
Clerk,  Burlington,  la.,  for  the  construction  of 
a  9-in.  vitrified  pipe  sewer  with  necessary 
catchbasins,  manholes  and  connections  from 
the  northeast  corner  of  lot  30,  Carsteen  and 
Isaacs  addition,  running  northerly  of  said  ad- 
dition to  a  point  inside  the  curb  on  Grove  St., 
thence  east  along  the  inside  of  the  south  curb 
to  connect  with  Stony  Lonesome  Sewer.  H. 
G.  Vollmer  is  City  Engineer. 

®The  City  Council  of  West  Un  ion,  la.,  has 
let  the  contract  for  the  construction  of  a 
sewer  system  to  Oliver  C.  Kringle  of  Elkader, 
la.,  for  $3,024.  The  work  includes  7,823  ft. 
of  digging  ditches  and  putting  in  pipe.  Of  the 
sewer  to  be  laid  2,455  ft.  is  to  be  of  10-in 
size,  1,910  ft.  of  8-in.,  and  3.458  ft.  of  6-in. 
The  septic  tank  is  not  included  in  this  con- 
tract. Other  bidders  were:  Blackhawk  Con- 
struction Co.,  $0,199;  Thill-Manning- Whalen 
Co.,  $4,897;  Hoar  &  Parkinson,  $4,277;  Mul- 
holland. Kuehn  &  Co.,  $4,171;  Dunnegan  & 
Briggs,  $4,029. 

®Cameron  &  McManus  have  been  awarded 
the  contract  in  Koekuk,  la.,  for  the  building 
of  a  sewer  through  three  blocks  of  alleyway 
on  the  south  side  of  the  city.  The  contract 
calls  for  an  8-in.  tile,  sanitary  sewer  through 
the  all  cy  in  blocks  29,  28  and  39,  commencing 
at  the  west  line  of  15th  St.,  and  connecting 
with  the  storm  sewer  in  18th  St.,  at  the  fol- 
lowing figures:  $1.10  for  dirt,  $4  per  cu.  yd. 
for  stone,  $30  each  for  inspection  pipes,  four 
inlets  at  $0.40  each,  6-in.  inlets,  $0.60,  and  8-in. 
sewers,  $0.24. 

®F.  W.  Harrison  has  been  awarded  a  con- 
tract at  Anamosa,  la.,  for  the  building  of  a 
septic  tank  for  the  disposal  of  sewage  at  the 
county  home.  The  tank  will  be  of  concrete. 
0x0  ft.  sq.,  and  11  ft.  in  depth.  The  contract 
includes  the  installation  of  several  hundred 
ft.  of  overflow  pipe. 

®Garberick  &  Anderson,  Sheldon,  la.,  have 
been  awarded  the  contract  by  the  city  of 
Primghar,  la.,  for  the  construction  of  ap- 
proximately 3,030  ft.  of  8-in.  sewer  for  54 
cts.  per  lin,  ft.,  $38.50  each  for  manholes,  and 
$13(1  for  double  flush  tanks.  The  contract 
fur  constructing  the  disposal  plant  and  fil- 
ters has  been  let  to  II.  M.  Tschirgi  &  Sons 
"f  Dubuque,  la.,  for  $1,35(1.  Bids  were 
opened  Sept.  0. 

®J.  W.  Turner  Improvement  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
Des  Moines,  la.,  for  the  construction  of  the 
Polk  Place  sewer  system  No.  2001.  for  $1.69 
per  lin    ft      Bids  were  opened  Sept.  27. 

*'<  hi  isl ie  ( 'mist ruction  (  '1 1.  has  been  aw  .1 1  il 
ed  the  contract  by  the  city  of  Des  Moines, 
la.,  for  the  following  described  improvements, 
for  $1.09;  bids  opened  Sept.  27:  From  the 
Sewer  in  place  on  bast  Kith  St.,  east  mi  the 
center  line  of  Mallern  Ave,  to  the  center  of 
York  St.  a  12  in  vitrified  clay  pipe  sewer: 
from  tin    center  of   Mattem  Ave.,  north  on 


the  center  of  York  St.,  to  a  point  75  ft.  south 
of  the  south  line  of  Thomoson  Ave.,  a  10-in. 
vitrified  clay  pipe  sewer;  from  the  center  of 
Mattern  Ave.,  south  on  the  center  of  York 
St.,  to  a  point  75  ft.  north  of  the  north  line 
of  Washington  Ave.,  a  10-in.  vitrified  clay 
pipe  sewer.  About  2,174  ft.  of  sewer,  more 
or  less. 

The  maps  for  the  proposed  sewerage  and 
waterworks  systems  for  New  London,  la., 
have  been  received  from  the  engineers.  The 
proposition  will  be  voted  upon  at  the  election 
to  be  held  this  fall. 

The  City  Council  of  Marshalltown,  la.,  has 
directed  the  superintendent  of  streets  to  be- 
gin the  work  of  extending  the  sewer  main  on 
Webster  St.,  between  First  and  Second  Aves. 

The  City  Council  of  Ottumwa,  la.,  has  de- 
cided upon  a  change  of  plan  of  construction 
of  trunk  sewers  throughout  the  entire  city. 

All  bids  received  by  W.  L?  Long,  City  Clerk 
of  Fairfield,  la.,  on  Sept.  25  for  the  con- 
struction of  a  sanitary  sewer  system  in  the 
city  have  been  rejected.  Hall  &  Adams  of 
Centerville,  la.,  are  Engineers.  The  work 
includes  two  sewage  disposal  plants,  includ- 
ing settling  tanks  and  filters,  482  ft.  of  6-in. 
sewer,  03,032  ft.  of  8-in.  sewer,  7,745  ft.  of 
10-in.  sewer,  11,520  ft.  of  12-in.  sewer,  162 
manholes.  24  drop  manholes,  14  lampholes,  61 
flush  tanks,  and  two  combined  manholes  and 
flush  tanks.    The  work  will  be  readvertised. 

Kansas. 

®The  City  Council  of  Manhattan,  Kan.,  lias 
awarded  the  contract  for  the  construction  of 
sanitary  sewers  in  sewer  district  No.  2,  which 
includes  the  territory  in  the  northwest  part 
of  town  recently  included  in  the  city  limits, 
to  the  Katz  Construction  Co.  of  Omaha.  Neb., 
for  $9,300.  The  Boyd  Construction  Co..  of 
Kansas  City,  submitted  a  bid  of  $9,800. 

Maryland. 

*f»Bids  wiii  be  received  until  11  a.  m.,  Oct. 
25,  by  Board  of  Awards,  Baltimore,  Md..  for 
constructing  Jones'  Falls  Conduits,  Sec.  2, 
Storm  Water  contract  No.  16.  The  work  will 
include  the  following  approximate  quantities  : 
16,000  cu.  yds.  of  earth  excavation,  partly 
tunnel ;  47,200  cu.  yds.  of  rock  excavation, 
chiefly  tunnel;  1,000  cu.  yds.  of  embankment; 
47,370  cu.  yds.  of  concrete  masonry ;  925  cu. 
yds.  brick  masonry;  2,340,000  lbs.  reinforcing 
steel;  11,000  sq.  yds.  of  granolithic  surfacing; 
51  tons  of  plate  girders:  170  tons  castiron  pipe 
and  specials.  Official  advertisement  will  he 
found  elsewhere  in  this  issue. 

®The  Board  of  Awards  of  Baltimore,  Md.. 
has  awarded  the  contract  for  the  construction 
of  storm  water  drains  in  various  sections  of 
the  city,  aggregating  $318,000.  B.  F.  Sweeten 
secured  the  contract  for  lateral  sewers  in 
Northeast  Baltimore  for  $145,031. 

®The  following  is  a  list  of  tabulations  of 
bids  received  by  the  Sewerage  Commission  of 
Baltimore.  Md.,  Calvin  W.  Hendricks,  Chief 
Engineer,  on  various  contracts  recently  award- 
ed by  the  Board  of  Awards  of  that  city :  San- 
itary Contract  No.  73,  Electric  Generators 
and  Switchboard  at  the  Sewage  Pumping 
Stations.  Bids  opened  by  Board  of  Awards 
on  Aug.  30— Thomas  C.  Basshor  Co.,  Balti- 
more, Md..  $5,712;  MeCav  Engineering  Co., 
Baltimore.  Md..  $6,947.  Sanitary  Contract 
No.  74.  Lateral  Sewers  in  District  20-B.  Bids 
opened  bv  the  Hoard  of  Awards  on  Sept.  6 — 
B  F.  Sweeten  &  Son,  2303  Penna.  Ave.,  Bal- 
timore. $115,030;  Wm.  McCarthy  &  Co.,  121 
Pearl  St.,  Baltimore,  $156,426,  Sanitary  Con- 
tract No.  75.  Section  4,  High  Level  Inter- 
ceptor. Bids  opened  by  the  Board  of 
Awards  on  Sept.  13— W.  H.  &  F.  C.  Thomp- 
son, Baltimore,  $95,733;  r.  Connelly  Constr. 
Co.,  Cleveland,  ()..  $110,157;  Kvan  &  Reillv. 
Philadelphia,  Pa.,  $121,512;  B.  F  Sweeten  & 
Son.  P.ahimm-e.  Md.  $|33,!>3(> ;  MeCav  Engi- 
neering Co.,  Baltimore,  Md.,  $131,299.  Sani- 
tary Contract  No.  70.  Lateral  Sewer  in  alley 
cast  of  Park  Heights   \ve.,  between  Third  and 

Fifth  Aves  Bids  opened  by  the  Board  of 
Wards  on  Sept  13  w.  II.  C,  F.  Thomp- 
son,   Baltimore.    Md..  $3,193;    M.    1.  Beach. 

Baltimore.  Md.  $3,211;  N  A.  Middleton  S 
Co..  Raltimore,  Md.,  $3,282;  G    R,  Abbott. 


»I«  indicates  work  now  open  for  bids.        indicates  a  contract  let  recently. 
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Baltimore,  Md.,  $3,382;  Whiting-Turner 
Constr.  Co.,  Baltimore,  Md.,  $3,625;  Win.  Mc- 
Carthy Co.,  Baltimore,  Md.,  $3,025 ;  David  M. 
Andrew  Co.,  Baltimore,  Md.,  $3,753.  Storm- 
water  Contract  No.  13.  Bids  opened  by 
Board  of  Awards  on  Sept.  6— Ryan  &  Reilly, 
Philadelphia,  Pa.,  $173,229;  David  Peoples, 
Philadelphia,  Pa.,  $170,209;  Wm.  McCarthy 
&  Co.,  Baltimore,  Md.,  $176,203;  David  M. 
Andrew,  Baltimore,  Md.,  $185,084;  the  J. 
Connelly  Constr.  Co.,  Cleveland,  O.,  $204,638; 
Jas.  Ferry  &  Sons,  Inc.,  Pittsburgh,  Pa.,  $204,- 
145;  B.  F.  Sweeten  &  Son,  Baltimore,  Md., 
$211,374;  Whiting-Turner  Co.,  Baltimore, 
Md.,  $213,745.  Storm-water  Contract  No.  15. 
Bids  opened  by  the  Board  of  Awards  on 
Sept.  6— M.  J.  Beach,  Baltimore,  Md.,  $3,- 
720;  N.  A.  Middleton,  Baltimore,  Md.,  $3,- 
759;  Hones  &  Halman,  Baltimore,  Md.,  $3,- 
772;  Wm.  H.  Thompson,  Baltimore,  Md.,  $3,- 
745;  G.  R.  Abbott,  Baltimore,  Md.,  $3,987; 
Bond  &  Bates,  Baltimore,  Md.,  $4,065;  B.  F. 
Sweeten  &  Son,  Baltimore,  Md.,  $4,213;  Jos. 
A.  Lavezza,  Baltimore,  Md.,  $4,653.  On 
Storm-water  Contract  No.  13  the  amount  of 
the  bid  of  David  Peoples  is  $170,209.90,  or 
$3,019.36  less  than  the  bid  of  Messrs.  Ryan 
&  Reilly,  the  contractors  to  whom  the  con- 
tract was  awarded.  Including  the  number 
of  working-days,  however,  at  a  specified  rate, 
in  the  totals  for  comparison  the  bid  of 
Messrs.  Ryan  &  Reilly  is  over  $2,000  less  than 
the  bid  of  David  Peoples. 

The  Sewerage  Commission  of  Baltimore, 
Md.,  Calvin  W.  Hendrick,  Chief  Engineer,  has 
recommended  the  acceptance  of  the  bid  of  J. 
H.  Thompson  &  Bro.  for  the  construction 
of  the  high  level  interception  from  Jones' 
Falls  and  Eager  St.,  which  is  a  continuation 
of  that  already  built  up  to  Jones'  Falls  from 
the  disposal  plant.    The  course  of  construc- 


(1) 

Excavation,  including-  back  filling, 

grading,  etc.,  295,000  cu.  yds   $      0.87  $ 

Overhaul,  per  cu.  yd.  per  500  ft.  in 

excess  of  500  ft.,  1.000,000  cu.  yds.  .05 

Brick  work,  3,000  cu.  yds   10.00 

Concrete,  1-2-4,  16,900    cu.  yds   8.42 

Concrete,  1-3-6,  35,700  cu.  yds   5.90 

Surfacing,  44,500  sq.  yds   .585 

Steel  rods,  placed  in  concrete,  3,- 

500,000  lbs   .027 

Cast  iron,  990,000  lbs   .035 

Yellow  pine  piling,  driven,  338.000 

lin.  ft   .25 

Yellow    pine     lumber,     placed  in 

bridges,  etc.,  30,000  ft.  B.  M   :'.V  50 

Pecky  cypress  planking,  placed  on 

sub-grade,  1,700,000  ft.,  B.  M   21.25 

Vitrified  clay  pipe,  36-in.,  furnished 

in  place,  950  lin.  ft   5.00 

Vitrified  clav  pipe,  30-in.,  furnished 

in  place,  1,050  lin.  ft   4.00 

Vitrified  clay  pipe,  27-in.,  furnished 

in  place,  1,400  lin.  ft   3.00 

Vitrified  clay  pipe,  24-in.,  furnished 

in  place,  4,500  lin.  ft   2. -10 

Vitrified  clay  pipe,  21-in.  furnished 

in  place,  1,200  lin.  ft   2.10 

Vitiified  clay  pipe.  18-in.  furnished 

in  place,  2,100  lin.  ft   1.45 

Vitrified  clay  pipe,  15-in.  furnished 

in  place,  1.000  lin.  ft   1.00 

Vitrified  clay  pipe,  12 -in.,  furnished 

in  place,  1,000  lin.  ft   .80 

Vitrified  clay  pipe,  10-in.,  furnished 

in  place,  50,000  lin.  ft   .65 

Vitrified  clay  pipe,  8-in.,  furnished 

in  place,  100  lin.  ft   .40 

Vitrified  clay  pipe,  6-in.,  furnished 

in  place,  11,000  lin  ft  

Sand   and  cinders,    in   equal  pro- 

pertions,  in  place,  500  cu.  yds....  2.50 
Stone   curbing,    reset   and  relined, 

400  lin  ft   .42 

Stone  curbing,  removed,  100  sq.  ft.  .06 
Cypress    curbing,      furnished  and 

placed,  190,000  ft.  B.  M   45.00 

Vitrified  brick  pavement,  taken  up 

and  relaid,  100  sq.  yds   2.50 

Belgian  block  pavement,  taken  up 

and  relaid,  1,400  sq.  yds   2.00 

Flagging  pavement,  taken  up  and 

relaid,  100  sq.  yds   2.00 

Asphalt  pavement,   taken   up  and 

relaid,  2.700  sq.  yds   4.00 

Schillinger  pavement,  taken  up  and 

relaid,  1,400  sq.  yds   1.80 

Brick     pavement      on  sidewalks, 

taken  up  and  relaid,  2,000  sq.  yds.  .85 
Gravel    pavement,    taken    up  and 

relaid,  33,000  sq.  yds   .57 

Square  block  pavement,   taken  up 

and  relaid,  100  sq.  yds                      •  .70 

Cobble  stone,  pavement,  taken  up 

and  relaid,  100  sq.  yds   .40 

Hard  filling,  furnished    in  place, 

1,200  «u.  yds   3.08 


Totals 


tion  will  be  as  follows  :  Beginning  at  Jones' 
Falls  and  Eager  St.,  it  will  run  from  Eager 
and  Calvert  Sts.  to  Read,  to  St.  Paul,  Madison 
to  Cathedral  and  Center.  The  sewer  will  have 
a  diameter  of  89  ins.  and  will  be  completed 
within  four  months.  The  company's  bid  is 
$98,00(1. 

Louisiana. 

®The  Southern  Asphalt  &  Construction 
Co.  of  Birmingham,  Ala.,  has  been  awarded 
the  contract  by  the  Commissioners  of  First 
District,  Lake  Charles,  La.,  for  the  construc- 
tion of  about  27  miles  of  house  sewers  at 
various  unit  prices,  ranging  from  24-in.  to 
6-in.  pipe  sewers,  and  the  contract  for  the 
construction  of  four  concrete  tanks  to  the 
Kelley,  Jones  &  Allen  Co.  of  Opelousas.  La. 
Walter  G.  Kirkpatrick  of  Jackson,  Miss.,  is 
Engineer.    Bids  were  opened  Sept.  18. 

®T.  J.  Hassett,  Cleveland  Ave.,  Dubuque, 
la.,  has  been  awarded  the  contract  by  that 
city  for  the  construction  of  a  sewer  at  75 
cts.  per  lin.  ft.  for  10-in.  tile,  manholes  $40 
each,  8-in.  tile  pipe,  70  cts.  Bids  were 
opened  Sept.  21. 

®Bids  were  received  Sept.  11,  as  noted  in 
our  Sept.  20  issue,  by  the  Sewerage  and 
Water  Board  of  New  Orleans,  La.,  for  Con- 
tract 36-D,  calling  for  lined  and  covered  canal 
and  pipe  lines  of  the  Napoleon  Ave.  system, 
the  contract  being  awarded  A.  L.  Patterson, 
New  Orleans,  La.  The  bids  received  on  this 
work  were  as  follows:  (1)  standing  for  bid 
of  Standard  Concrete  Construction  Co.,  Chi- 
cago, 111.;  (2)  for  bid  of  A.  L.  Patterson;  (3) 
for  bid  of  Dameron,  White,  Smith  Co.,  New 
Orleans;  (4),  bid  of  Inland  Waterways 
Dredging  &  Equipment  Co.,  New  York  City  ; 
(5)  bid  of  Jefferson  Construction  Co.,  New 
Orleans;  (6),  bid  of  Bancroft  &  Ross,  New 
Orleans,  La. : 


(2) 

(3) 

(4) 

(5) 

(6) 

0.89  $ 

1.10 

f       1.00  $ 

1.11  $ 

1.25 

.06 
9.25 
6.24 

D.  J  4 

.335 

.05 
11.00 
9.90 
y.ou 
.40 

.045 
13.30 
8.60 
8.0'^ 

.45 

.06 
12.00 
9.00 
8. 50 
.50 

.03 
S.00 
9.00 

s  su 
.38 

.0225 
.015 

.03 
.03 

.024 
.021 

.026 
.0225 

.025 
.017 

.33 

.23 

.15 

.20 

.15 

35.00 

33.00 

50.00 

45.00 

35.00 

27.00 

20.00 

21.00 

18.00 

20.00 

3.80 

4.50 

4.85 

4.90 

4.50 

2.55 

3.30 

3.30 

3.70 

3.00 

2.05 

2.60 

2.50 

2.80 

2.30 

1.45 

1.60 

1.60 

1.80 

1.4" 

1.00 

1.30 

1.25 

1.30 

1.25 

.94 

.90 

.80 

1.05 

.80 

.68 

.75 

.63 

.85 

.60 

.45 

.50 

.43 

.65 

.50 

.27 

.35 

.35 

.45 

.205 

.25 

.27 

.40 

.145 

.20 

.17 

.20 

.14 

2.67 

1.75 

2.00 

1.50 

2.50 

.14 
.14 

.25 
.10 

.30 
.18 

.20 

.15 
1.00 

30.00 

34.00 

32.00 

40.00 

25.00 

2.05  ' 

1.20 

3.00 

2.00 

1.50 

2.27 

1.20 

1.00 

1.00 

.54 

1.20 

.60 

1.00 

3.40 

4.00 

3.00 

1.75 

3. On 

1.20 

1.00 

1.25 

1.50 

1.10 

.40 

.60 

.80 

.30 

.20 

.65 

.S5 

.50 

.35 

.60 

.88 

1.25 

1.00 

.50 

.40 

.88 

1.25 

1.00 

.40 

2.65 

2.25 

3.15 

1.50 

1.50 

Michigan. 

®E.  W.  Kruger  of  Muskegon,  Mich.,  has 
been  awarded  the  contract  by  that  city  for 
furnishing  material  and  constructing  the 
Lake-Palmer  St.  sewer  for  $12,368.  Verhey 
&  Kloet  of  Grand  Rapids  submitted  a  bid  of 
$15,762. 

The  City  Council  of  Grand  Rapids,  Mich., 
has  adopted  the  new  Fulton  St.  sewer  district, 
as  planned  by  the  city  engineer.  The  district 
extends  from  Division  St.,  on  Monroe  to  East 
Fulton  and  on  East  Fulton  to  Barclay  Sts. 

The  city  officials  of  Detroit,  Mich.,  have 
decided  to  complete  the  Fairview  sewer,  the 
contract  for  which  was  awarded  some  time 
ago.  The  ways  and  means  committee  has  de- 
cided to  appropriate  $20, (MID  from  the  sewer 
funds  to  complete  the  work. 

Minnesota. 

•{•Bids  will  be  received  until  8  p.  m.,  Oct. 
16,  by  City  Clerk,  Brainerd,  Minn.,  for  the 
construction  of  Lateral  Sewer  N  in  Sewer 
District  No.  1.  Each  bidder  must  give  price 
per  lineal  foot,  measured  through  manholes, 
price  per  lineal  foot  of  excavating  and  back 
Idling  for  each  of  the  following  depths:  8.0 
to  10.0.  10.0  to  12.0,  and  12.0  to  14.0,  price  per 
manhole  complete  (diameter  4.0).  and  prige 
per  lamp  hole  complete. 

Missouri. 

•{•Bids  will  be  received  until  noon,  Oct.  >> 
(as  mentioned  in  our  last  issue),  by  Board  of 
Public  Improvements,  St.  Louis,  Mo.,  for  the 
construction  of  Rock  Creek  Joint  District 
Sewer,  First  Section,  Letting  No.  10363,  in- 
cluding 1,956  ft.  of  15%  ft.  inside  dimension 
horse-shoe  reinforced  concrete  sewer.  1,199 
ft.  of  14%  ft.  inside  dimension  horse-shoe  re- 
inforced concrete  sewer.  808  ft.  of  13%  ft. 
inside  dimension  horse-shoe  reinforced  con- 
crete sewer.  992  ft.  of  11  ft.  inside  dimen- 
sion 'horse-shoe  reinforced  concrete  sewer. 
40  ft.  of  32-in  by  48-in.  inside  dimensions 
brick  and  Portland  cement  njortar  sewer.  95 
ft.  of  21-in.  inside  diameter  pipe  sewer.  317 
ft.  of  18-in  inside  diameter  pipe  sewer.  30 
ft.  of  15%  ft.  wide  concrete  storm  water  out- 
let, with  rubble  masonry  retaining  walls  and 
riprap  banks.  With  openings,  slants,  man- 
holes and  other  appurtenances.  Deposit  re- 
quired, $4,475.00.  Proposals  must  be  made 
for  said  letting  on  a  blank  form  furnished  by 
the  Board  of  Public  Improvements.  W.  T. 
Findly  is  Secy. 

•{•Bids  will  be  received  until  noon,  Oct.  13. 
by  Board  of  Public  Improvements,  St.  Louis. 
Mo.,  for  the  construction  of  Rock  Creek  Joint 
District  Sewer,  Second  Section  and  Branch, 
Letting  No.  10,364,  including  692  ft.  of  10  ft. 
inside  dimension  horse-shoe  reinforced  con- 
crete sewer;  3,130  ft.  of  13  ft.  inside  dimen- 
sion horse-shoe  reinforced  concrete  sewer,  in- 
cluding junction  chamber;  536  ft.  of  8  ft.  in- 
side dimension  brick  and  Portland  cement 
mortar  sewer;  850  ft.  of  6V4  ft.  inside  dimen- 
sion brick  and  Portland  cement  mortar  sewer ; 
450  ft.  of  6  ft.  inside  dimension  brick  and 
Portland  cement  mortar  sewer  in  tunnel :  292 
ft.  of  6  ft.  inside  dimension  brick  and  Port- 
land cement  mortar  sewer  in  open  cut ;  297 
ft.  of  5%  ft.  inside  dimension  brick  and  Port- 
land cement  mortar  sewer :  650  ft.  of  5  ft.  in- 
side dimension  brick  and  Portland  cement 
mortar  sewer.  With  openings,  slants,  man- 
holes and  other  appurtenances.  Deposit  re- 
quired, $5,225.00.  Proposals  must  be  made 
for  said  letting  on  a  blank  form  furnished 
by  the  Board  of  Public  Improvements.  W. 
T.  Findly  is  Secy. 

At  a  special  election  to  be  held  in  Excelsior 
Springs,  Mo.,  on  Oct.  10  the  voters  will  vote 
on  the  proposition  to  issue  bonds  in  the  sum 
of  $15,000  for  the  purpose  of  constructing  a 
main  sewer  down  the  two  forks  of  Fishing 
River.  The  total  cost  of  the  sewer  is  es- 
timated to  be  not  more  than  $35.0#0  bv  City 
Engineer  B.  Van  de  Greyn. 

Nebraska. 

An  election  will  probably  be  held  the  latter 
part  of  October  in  Tecumseh,  Neb.,  to  vote 
on  the  issuance  of  bonds  for  the  purpose  of 


$1,083,975       $977,005    $1,269,286    $1,118,372    $1,201,735  $1,152,645 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


r-nuiiNiijiKlwu    &  CONTRACTING 


extending  the  sewerage  and  waterworks  sys- 
tems of  the  city. 

New  Jersey. 

•J-Bids  will  be  received  until  noon,  Oct.  17, 
ov  Mate  House  Commission,  Trenton,  N.  J 
tor  the  labor  and  material  necessary  for  the 
complete  construction  of  concrete  drain  from 
the  present  mouth  of  Petties  Run  southwester- 
ly to  the  line  of  the  proposed  wall  E  I 
Edwards  is  Secretary  of  the  State  House 
Commission. 

Mayors  Walter  R.  Hudson  of  Totowa  bor- 
ough; Edward  Pries,  of  Haledon,  and  Struyck 
of  Prospect  Park  borough,  N.  J,  recently  held 
a  meeting  in  Totowa  to  discuss  the  question 
of  the  three  boroughs  entering  into  negotia- 
tions to  come  into  the  trunk  sewer  with  Pat- 
terson. 

Nevada. 

The  City  Commissioners  of  Las  Vegas 
-\ev„  have  called  an  election  for  Oct  10  for 
the  purpose  of  voting  on  a  bond  issue  of  $40,- 
<JUU  for  the  construction  of  an  adequate  sewer 
svstem. 
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New  York. 


®John  McGinn  of  Matteawan,  X  Y  has 
been  awarded  the  contract  by  the  Board  of 
Irustees  of  that  village,  Henrv  F.  Johnston, 
President,  for  furnishing  labor  and  material 
tor  the  construction  of  5,700  ft.  of  sewer. 
Charles  M.  Christian  is  Engineer.  Bids  were 
opened  Aug.  23. 

Surveys  are  being  made  by  the  engineers 
tr  v  ,Sewer  Department  of  "Far  Rockawav. 
N.  Y.,  for  a  system  of  sewers  for  the  town, 
and  work  on  a  tentative  man  and  sewerage 
system  for  all  of  the  Fifth  Ward  of  Queens 
which  comprises  the  Rockaways,  will  shortly 
be  commenced. 

The  Taxpayers  of  Rochester,  X.  Y,  recent- 
ly held  a  meeting  for  the  purpose  of  consid- 
ering a  plan  for  a  new  sewer  to  relieve  condi- 
tions in  the  18th  ward.  The  route  of  the  pro- 
posed sewer  is:  Rocket  St.  to  Pansy  St.  to 
Bay  St.,  thence  up  Ackerman  St.  to  Webster 
Ave,  to  Goodman  St.  to  Main  St.,  east  to 
Railroad  St.,  to  Fourth  St.,  to  the  Xew  York- 
Central  tracks.  The  sewer  will  cost  upwards 
of  $100,000.  A  large  part  of  it  will  be  tunne 
work. 


Sanitary  Sewer  and  house  connections  on 
North  Fifth  St.,  from  Butler  St.  to  Butler 
at.  Alley— m  accordance  with  plans  for  said 
improvement  heretofore  approved  by  Council, 
and  now  on  hie  in  the  office  of  F.  E.  Weaver 
City  Engineer. 
-fBids .will  be  received  until  noon,  Oct  12 

ri  1  ,  n't  Dlrector  of  Public  Service, 
Cleveland  O.,  tor  the  construction  of  sewers 
n  the  following  streets:  East  66th  St.  be- 
tween Harvard  Ave.  S.  E.  and  Clement  Ave. 
S.  E.  East  12th  St.,  between  Hickory  Ct.  N 
t.  and  Euclid  Ave.  East  66th  St.,  between  a 
point  200  ft  N.  of  Selma  Ave.  S.  E.  and 
Wren  Ave.  S.  E.  Each  bid  must  be  made  in 
accordance  with  the  plans  and  specifications 
which  may  be  seen  at  the  office  of  the  City 
Engineer^  Room  305,  City  Hall.  I.  0  Hoff- 
man is  Secretary. 

-fBids  will  be  received  until  noon,  Oct  13 
by  J  H  Laufersweiler,  Village  Clerk,  Minster.' 
U,  tor  the  construction  of  a  sewer  in  Fourth 

A  resolution  declaring  it  necessary  to  con- 
struct a  lateral  sanitary  sewer  in  West  26th 

C&rAlT  vLeXln/ton  J°  0akdale  Ave.,  and  in 
Oukdalc  Ave,  from  West  26th  to  West  27th 
St.,  has  been  adopted  by  the  City  Council  of 
Loram,  O. 

Engineer  John  Hanlon  has  submitted  plans 
for  the  southside  sewer  to  the  street  com- 
mittee of  the  City  Council  of  Coshocton,  O 
the  plans  call  tor  a  main  from  Kenilworth 

8%  ft.  concrete  sewer— 1,503  tin.  ft 
J*       concrete  junction  chamber,  per  fin  " ft  " 56 ' 
24-in.  vitrified  pipe  sewer— 260  lin  ft 
-."-in.  vitrified  pipe  sewer— 400  lin.  ft" 
18-in.  vitrified  pipe  sewer— 130  lin  ft 
15-in.  vitrified  pipe  sewer—  25  lin'  ft 
10-in.  vitrified  pipe  sewer—  70  lin  ft' 
10-in.  vitrified  pipe  sewer— 375  lin'  ft' 
House  sewer  manholes— 20 
Storm  sewer  manholes — 75 
Plate  "C"  basins— 2. 
Plate  "I"  basins — 4.. 

Special   basins— 2   .' .  ' 

Lumber  in  floor — 60  M  ft 

Extra  work : 
Concrete  in  place,  per  cu.  yd 
garth  excavation  and  backfill,  per "cu  "vd 
Toeta?s»Vati°n  baekfil1'  per  cu.  yd..'.' 

1         including  5  per  cent  for  contingencies. 


The  local  boards  of  Queens  Borough.  New 
}  ork  City,  have  initiated  plans  for  the  follow- 
ing sewers  m  Queens:  Irving  Ave,  Ridge- 
wood,  from  Halsey  St.  to  Moffat  St  ;  esti- 
mated cost,  $18,430.  Tuning  St.,  from  51st  St.: 
Corona,  to  Corona  Ave.;  Corona  Ave,  from 
Lurting  St.  to  Alstyne  Ave.;  Alstyne  Ave, 
from  Corona  Ave.  to  Junction  Ave. ;  Junction' 
Ave.,  from  Alstyne  Ave.  to  Hunt  St.;  Hunt 
St.,  from  Junction  Ave.  to  Van  Dine  St. ;  Van 
Nest  St.  from  Hunt  St.  to  Banta  St.;  Banta 
St.,  from  Van  Nest  to  Van  Dine  Ave  ■  es- 
timated cost  $150.15(1.  This  is  a  continuation 
of  the  mam  trunk  sewer  of  Corona  section  to 
call  for  about  10,000  acres  of  the  town  of 
Newtown.  It  is  also  proposed  to  lav  mains 
in  Fosdick  Ave,  from  Central  Ave.  to  M'  rtlc 
\ve.,  Glendale,  to  cost  $2,050,  and  in  Hunter'* 
Point  Ave,  Long  Island  City,  from  Green- 
point  Ave.  to  Van  Pelt  St.:  in  Van  Pelt  St, 
irom  Hunter's  Point  Ave.  to  Anablc,  and  in' 
Greenpoint  Ave,  from  Hunter's  Point  Ave  to 
Anable  Ave.;  cost  $17,410.  Other  proposed 
sewers  are:  St.  Felix  Ave,  from  Cypress  to 
(  harlotte.  Ridgewood,  $6,365;  Center  St, 
from  Seneca  Ave.  to  400  ft.  north  to  Wyckoff, 
$2,250;    Hoyt  Ave,  Long   Island  City."  from 

fiulst  St.  to  Madden.  $10,000;  Sunswick  St., 
from  Wilbur  Ave.  to  Payntar.  $1,700;  Van' 
\lst  Ave.  frr.m  Payntar  to  Beebe,  $5,100; 

EianeOCh   St.   from  Webster  to  comer  north 

oi  Pierce,  Washington,  and  Pierce,  from  Han 
cock  t"  Boulevard,  all  in  Long  Island  City; 
Wyckoff  Ave.,  Ridgewood,  from  Halsey  St. 

to  Manhattan  Uracil  Division  of  the  I..  I.  R 

R  Onderdonk  Ave.,  from  Troutman  St  to 
.Stockholm,  $5,050. 

Ohio. 

•H'.ids  will  be  received  until   <  >cl.  0, 

hj  Department  of  Public  Service,  (  .  M.  Rob 
ertfton,  Clerk,  Hamilton,  (),  for  the  necessary 
labor   and    material    for   the  construction  of 


view  Ore,  has  prepared  plans  for  the  es- 
tablishment of  improvement  districts  in  the 
city  111  order  to  be  able  to  handle  the  sewage 
problem   which   will   come   up    in    the  near 

iuture. 

(^Following  bids  have  been  received  by  the 
City  Executive  Board  of  Portland,  Ore,  for 
the  following  sewers:    East  Ninth  St  dis- 

^T^111  T^ros--  $1'72G;  William  Lindl 
$1,483 ;  John  Keating,  $1,935.  Cornell  Road 
District— Jeffery  &  Bufton,  $2,140;  Edward 
Sandeberg,  $2,191;  E.  W.  Riner,  $2,020.  The 
Board  has  awarded  a  contract  to  Joplin  & 
Meeks  for  building  a  swimming  tank  in  Pen- 
insula Park  for  the  sum  of  $3,870. 

Pennsylvania. 

Consulting  Engineer  Leo  Hudson  of  Mc- 
Keesport,  Pa,  reccntlv  consulted  State  Com- 
missioner of  Health  Samuel  G.  Dixon  at  Har- 
nsburg  relative  to  the  details  of  the  plans  for 
improvement  of  the  sewage  conditions  of 
AlcKeesport. 

Bids  as  follows  were  received  Sept  20  by 
the  City  of  Reading,  Pa,  E.  B.  Ulrich,  City 
Engineer,  for  the  construction  of  a  concrete 
storm  reservoir  in  Rose  Valley.  (1)  Standing 
tor  bid  of  Reading  Construction  Co ,  H  E 
Ahrens,  Reading,  Pa.  (2)  for  bid  of  Whiting- 
Turner  Construction  Co,  Baltimore,  Md  (3) 
Fehr  &  O'Rourke,  Reading  Pa.  (4)  D  M 
Rosser,  Kingman,  Pa. 
Co,  Philadelphia,  Pa. 


per  lin.  ft., 
ft  

56  

ft  

ft  

ft  

ft  

ft  

(1) 

$19.60 
23.00 
2.50 
2.15 
2.15 
1.75 
.50 
.60 
5.50 
4.75 
135.00 
100.00 
15.00 
25.00 

9.00 
1.50 

2.50 

VMM1 


(2) 
$23.70 
23.40 
2.80 
2.55 
2.50 
2.00 
.75 
1.00 
G.60 
4.35 
184.00 
196.00 
81.00 
30.00 

11.00 
3.00 
7.00 


(5)  Monroe 

Paving 

(3) 

(4) 

(5) 

$30.00 

$l9.4i; 

25.84 

50.00 

28.02 

3.05 

3.00 

3.4s 

2.75 

2.50 

3.09 

2.70 

2.00 

2.92 

1.92 

1.50 

2.31 

2.12 

1.50 

1.95 

1.20 

2.00 

1.95 

4.50 

5.00 

8.3  s 

4.50 

5.00 

8.3  s 

90.00 

95.00 

110.00 

90.00 

90.00 

IOO.O11 

75.00 

100.00 

35.00 

20.00 

40.0H 

9.50 

6.00 

9.00 

1.25 

1.00 

.85 

3.50 

2.50 

2.50 

$45,229    $36,840    $55,710  $40,206 


Ave,  south  to  a  point  on  the  river  near  the 

Kr^ifiSn*1  Su™'  ,  The  estimated  cost  would 
be  $18,000.  The  plans  also  suggest  a  main  to 
turn  to  the  left  at  Otsego  Ave,  and  follow 
Willow  St,  then  down  the  Brown  lane  to 
tile  river;  estimate  to  cost  $9,000. 


Bids  were  received  Sept.  20  at  Reading,  Pa 
for  the  sewering  of  Franklin  St.,  as  follows  ■ 
(1)  Standing  for  D.  M.  Rosser,  Kingston, 
Pa.;  (2)  for  Whiting-Turner  Construction 
Co  Baltimore,  Md. ;  (3)  for  Fehr  & 
O  Rourke,  Reading,  and  (4)  for  Reading  Con- 
struction Co,  H.  E.  Ahrens- 


6  ft.  cir.  cone,  sewer — 270  lin  ft 
8  ft.  silt  basin,  concrete— 53  ft 

7  ft  4  n  I  I  ft  9  in'  COn<  -  sew'e^'ligrht  'se'c.-5'o'ft'' 
1       ^-        x  •'        -  ln-  cone,  sewer   heaw  ion     en  Si 

Junction  chambers,  7  ft.  4  jn  x  3 ;  ft  -  •       c  ~ 60  ft- 
■  >  ft.  cir.  cone,  sewer— 396  ft." 
Junction  chambers.  5  ft.  cone.— 15ft' 
it.  b  in.  cir.  cone,  sewer — 1,099  ft 
cir.  cone,  sewer — 582  ft 


3  ft. 


2  in. — 22  ft. 


20-in.  \  it.  pipe  sewer— 520  ft 

I  .-in.  vit.  pipe  sewer — 110  ft 
Oiyriibble  in  place— 20  cu.  yds.  . 
Hubble  masonry — 15  cu.  yds.. 
10-in.  vit.  bouse  sewer — 1,170  ft 

5-ln.  vit.  house  sewer,  laterals— 225'  ft 
Karth  excavation  for  laterals— 100  cu  yds' 
10. use  s,-« ,.,    manholes   ,56  Ver    ft  ' 
Storm  sewer  manholes — 100  ver  ft 
Plate  "("•  basins-  :i .  .  .  . 

Plate  "I"  basins— 17  

Plate  ■•!>■•  basins— 1  

I. umber  In  place,  extra  work 
Karth  excavation  and  backfill,  'extra 
ROCK  excavation  and  backfill,  extra 


Total*  . 
'Including 


(1) 

(2) 

$16.50 

$18.50 

19.00 

27.80 

23.00 

19.75 

33.00 

30.80 

33.00 

19.00 

9.50 

11.00 

7.00 

12.20 

S.50 

9.15 

7.50 

8.12 

2.50 

2.42 

2.00 

1.33 

4.00 

5.00 

4.50 

S.00 

1.50 

1.41 

.50 

1.00 

1.00 

3.00 

5.00 

6.60 

5.00 

5.36 

95.0(1 

179.00 

ilO.On 

196.00 

95.00 

SI. 00 

6.00 

11.00 

Mill 

3.0O 

2.50 

7.00 

$41, Sill 

$  IS. 072 

pel-  cent  for  contingencies. 


(3) 

(4) 

$13.01 

$19.50 

17.20 

21.33 

19.32 

20.17 

34.60 

27.85 

26.67 

25.00 

8.18 

10.50 

10.20 

10.50 

8.35 

8.38 

6.3S 

6.96 

3.06 

2.10 

2.00 

1.50 

3.50 

4.00 

5.00 

8.00 

1.63 

0.93 

1.33 

.50 

1.25 

1.50 

4.50 

5.50 

4.50 

4.75 

90.00 

130.0d 

90.00 

150.00 

50.00 

40.00 

9.50 

9.00 

1.35 

1.50 

3.50 

2.50 

$40,413 

»42.8Sr, 

Oregon. 

The  City  Executive  Board  of  Portland, 
Ore,  is  asking  for  bids  for  the  construction 
' ' '  the  Ea8l  17th  St.  branch  of  the  I  locale 
extension  oi  the  Brooklyn  district  sewer.  This 

Sewer  will  supply  a  large  pari  east  .md  west 
ol  Milwaukee  and  south  of  Ilolgalc  Sis.,  with 

drainage  facilities.  Tom  Hurlburt  is  Cita 
Engineer, 

t  lit)    \ltorne.\  VV.  [.air  Thompson  of  Lake 


4»  indicates  work  now  open  for  bids.    (8  indicates  a  contract  lei  recently 


<  ity  Engineer  Frani  Engstrom  of  Altoona 
1  a.,  has  secured  the  plans  for  the  proposed 
Sewer  System  in  the  eastern  district  of  the  cJtj 

rom  (  onsulting  Engineers  Bering  &  Puller, 
170  Broadway,  New  York  City.    The  plans 

•'■'ll  for  .1  complete  System  of  storm  and  san- 
itary sewers 

StUCker  Pros  Cousiniclion  Co,  at  $<»Sti,f, 
Submitted  the  lowest  |,„|  lo  the  City  Council 

"arrjsburg,  Pa  ,  for  the  construction  of  an 
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interceptor  sewer  along  Paxton  creek,  from  a 
point  594  ft.  south  of  Shaonis  St.,  to  Hemlock 
St. 

The  City  Council  of  Scranton,  Pa.,  has 
passed  an  ordinance  providing  for  a  bond 
issue  of  $54,000  sewer  work,  divided  as  fol- 
lows: Tenth  district  relief,  Mulberry  and 
Prescott  Ave.,  $22,000;  17th  district  relief. 
Maple  St.,  $18,326;  Sixth  district  relief,  Elec- 
tric St.,  $4,487;  Section  A,  Fifth  district  re- 
lief, North  Main  and  East  Market,  $1,861; 
Section  K,  17th  district,  city's  share  of  original 
cost,  $4,477  ;  same  North  Main,  Lloyd  St.,  to 
Oram  St.,  $2,849. 

Consulting  Engineer  Rudolph  Herring,  170 
Broadway,  New  York  City,  in  a  report  to 
the  Solomon's  Creek  Committee  of  the  City 
Council  of  Wilkes-Barre,  Pa.,  as  to  the  best 
method  of  getting  rid  of  the  Solomon's  Creek 
nuisance,  has  favored  the  construction  of  the 
sewer  over  the  Division  St.  route  at  an  esti- 
mated cost  of  $279,000. 

An  election  will  soon  be  called  by  the  City 
Council  of  Beaver,  Pa.,  for  the  purpose  of 
voting  on  the  issuance  of  bonds  to  .he  amount 
..f  $102,000  for  the  purpose  of  installing  a 
complete  sewer  system. 

The  contract  for  plans  and  specifications 
tor  a  sanitary  sewer  system  for  the  borough 
of  Patterson  Heights,  Pa.,  has  been  awarded 
to  Carl  S.  Donaldson  of  Beaver  Falls,  Pa. 
The  matter  of  a  disposal  plant  will  be  de- 
cided later. 

The  Board  of  Commissioners  of  Abington 
Township,  Abington,  Pa.,  seme  time  during 
This  month  will  consider  plans  for  an  elab- 
orate sewer  system. 


Texas. 

®Thc  construction  of  the  second  section  of 
the  sewerage  system  in  Corpus  Christi,  Tex., 
has  been  let  to  the  firm  of  Trueheart  &  Jack- 
son of  San  Antonio,  Tex.,  for  approximately 
$31,000.  Work  will  begin  at  once.  The  city 
has  voted  a  bond  issue  of  $140,000  to  take 
care  of  the  construction  of  its  sewer  system. 

The  city  of  Lampasas,  Tex.,  is  investigating 
the  proposition  of  a  municipal  sewage  dis- 
posal plant  and  a  municipal  garbage  crematory 
with  the  end  in  view  of  providing  both.  W. 
H.  McGuire  is  Mayor. 

Specifications  have  been  adopted  by  the 
Board  of  Municipal  Commissioners  of  Dallas, 
Tex.,  for  the  storm  sewer  system  to  be  in- 
stalled in  South  Dallas,  principally  in  the 
Tenth  ward.  There  will  be  more  than  two 
miles  of  the  sewer,  to  be  from  15  to  80-ins. 
in  size,  and  to  cost  about  $35,000.  About  5,400 
ft.  on  Bexar  Ave.,  400  ft.  on  Harwood,  1,500 
ft.  of  it  will  be  on  Pennsylvania  ave.,  1,000 
ft.  on  Colonial  ave.  Bids  will  be  asked 
shortly, 

A  bond  election  for  the  proposed  sewer 
system  for  Bay  City,  Tex.,  will  be  ordered  as 
soon  as  the  amount  needed  can  be  realized 
through  a  preliminary  survey  and  other  de- 
tails essential  to  its  construction. 

Virginia. 

The  Common  Council  of  Staunton,  Va., 
has  adopted  a  resolution  providing  for  the 
appointment  of  a  committee  to  design  and 
report  a  comprehensive  and  adequate  sewer- 
age system  and  to  employ  the  services  of  a 
competent  enginer. 


Washington. 

©Following  sewer  improvement  contracts 
have  been  awarded  by  the  City  Commission 
of  Spokane,  Wash.:  First  Ward  trunk  sewer, 
No.  16.8,  estimate  $14,000,  to  P.  L.  Langan  at 
$14,170;  sewer  on  25th  and  26th  Aves..  Hatch 
St.  to  Arthur  St.,  estimate,  $6,345,  to  K.  B.  De- 
Camp  for  $5,721. 

The  City  Council  of  Pomcroy,  Wash.,  has 
reported  the  plan  and  approximate  cost  of 
constructing  a  sewer  system.  Work  will  be- 
gin at  an  early  date. 

The  City  Commissioners  of  Spokane,  Wash., 
received  the  following  bids  for  the  construc- 
tion of  the  First  Ward  sub-trunk  sewer,  dis- 
trict No.  16.8:  Robinson  &  Foster,  $17,399; 
Lan?  &  Smith,  $16,360;  P.  L.  Langan,  $14,- 
176,  and  the  following  bids  for  the  sewer  011 
25th  and  26th  Aves. ;  Hatch  to  Arthur  St. : 
Lang  &  Smith,  $6,260;  Robinson  &  Foster. 
$6,828;  P.  L.  Langan,  $5,946,  and  R.  P>.  De- 
Camp,  $5,721. 

Owing  to  opposition  to  the  sewer  system 
by  many  citizens  the  City  Council  of  Pomcroy. 
Wash.,  has  decided  to  sewer  Main  St.,  and 
build  the  trunk  line  now  and  the  residence 
districts  will  be  reached  later. 

The  City  Council  of  Spokane,  Wash.,  has 
approved  plans  for  the  First  Ward  sub-trunk 
sewer,  district  No.  17.  The  estimated  cost  is 
$20,695. 

Wisconsin. 

®Andrew  Thomsen  has  been  awarded  the 
contract  by  the  Board  of  Public  Works  of 
Racine,  Wis.,  for  the  building  of  the  sewer 
in  the  Case  addition  for  $9,563.  Birdsall. 
Griffith  Construction  Co.  submitted  a  bid  of 
$10,740  for  the  work. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

®The  Fred  A.  Jones  Building  Co..  Dallas. 
Tex.,  has  been  awarded  the  contract  for  the 
erection  of  the  20-story  American  Trust  build- 
ing at  1st  Ave.  and  20th  St.,  Birmingham,  Ala. 
The  foundation  work  is  being  done  by  the 
Realty  Construction  Company  of  Birmingham 
and  will  soon  be  ready  for  the  steel  frame- 
work, contract  for  which  was  given  to  the 
American  Bridge  Co..  which  is  now  rolling 
1,700  tons  of  steel  for  the  new  building. 

®The  Providence  Oil  &  Gas  Co,  Frank  Nel- 
son, Jr.,  Birmingham,  Ala,  has  awarded  a 
contract  to  the  Featherlin-Sherman  Co.  of 
Kansas  and  Weiler  Bros,  of  Huntington,  W. 
Va..  for  the  sinking  of  20  wells  in  the  Fayette 
County  field.  The  company  is  planning  the 
construction  of  a  74-mile  pipe  line  from  Fay- 
ette to  Birmingham. 

®The  Interstate  Construction  Co,  Saginaw. 
Mich,  has  been  awarded  the  contract  at  $83,- 
362  for  constructing  the  U.  S.  post  office  build- 
ing at  Gadsden,  Ala. 

California. 

The  Board  of  Supervisors  of  San  Francisco 
have  adopted  a  declaration  of  intention  for  the 
construction  of  the  proposed  Stockton  St.  tun- 
nel at  San  Francisco.  The  declaration  of  in- 
tention provides  for  the  construction  of  the 
tunnel  on  plans  and  specifications  submitted 
by  the  Board  of  Public  Works  and  under  the 
assessment  district  scheme.  The  Board  of 
Public  Works  of  San  Francisco  has  asked  an 
appropriation  of  $5,000  for  the  perfection  of 
plans  for  this  tunnel  and  for  the  Twin  Lakes 
tunnel.    M.  Marsden  is  City  Engineer. 

The  Great  Western  Power  Co,  San  Fran- 
cisco, has  about  200  men  engaged  in  the  pre- 
liminary work  at  the  site  of  its  proposed  dam 
■on  the  Feather  River  near  Nevis.  The  dam 
will  be  built  of  concrete  and  will  form  a  reser- 
voir covering  between  25,000  and  40,000  acres 
of  land. 

The  Board  of  State  Harbor  Commissioners 
will  call  for  bids  early  this  month  for  the 
construction  of  Pier  No.  17  at  or  near  the 


foot  of  Union  St,  San  Francisco.  About  60 
days  later  the  board  expects  to  advertise  for 
bids  for  the  construction  of  three  or  four  new 
docks  at  sections  Nos.  9  and  10  of  the  sea- 
wall and  also  for  the  completion  of  the  sec- 
tion of  seawall  between  sections  Nos.  10  and 
11.  N.  Ellery,  Sacramento,  Cal,  is  State  En- 
gineer. 

Charles  W.  Corbaley,  Los  Angeles,  is  pre- 
paring preliminary  drawings  for  extensive  im- 
provements to  be  made  at  Venice  for  the  Ab- 
bot Kinney  Co.  as  noted  in  our  Sept.  20  issue. 
It  is  reported  that  the  company  is  planning 
to  expend  $4,000,000  on  piers,  hanging  railroad 
and  other  devices.  The  first  work  will  be  the 
construction  of  a  plaza  on  a  pier  to  be  built 
between  the  auditorium  and  dance  hall.  Work 
on  this  structure  will  be  started  in  November. 
The  pier  will  be  of  reinforced  concrete  con- 
struction. 

The  City  Council  of  San  Diego  has  adopted 
a  resolution  which  will  allow  City  Attorney 
C.  E.  Andrews  to  draw  up  an  ordinance  for 
a  $1,000,000  bond  election  to  be  held  some 
time  before  Dec.  1,  for  the  improvement  of 
San  Diego  harbor  according  to  plans  formu- 
lated by  City  Engineer  E.  M.  Capps.  The  plans 
include  an  800-ft.  wharf,  the  dredging  of  the 
bay  and  the  construction  of  a  2,500-ft.  sea- 
wall. 

A.  F.  Rosenheim,  architect.  H.  W.  Hillman 
Bldg,  Los  Angeles,  is  preparing  plans  for  the 
Ocean  Park  pier  of  the  Great  Western  Amuse- 
ment Co.  of  San  Francisco,  mentioned  in  our 
last  issue.  The  pier  will  be  263  ft.  wide  and 
will  extend  1.000  ft.  into  the  ocean.  The  con- 
struction will  be  entirely  of  reinforced  con- 
crete. It  will  be  located  south  of  Fraser's 
pier  and  will  front  on  the  block  occupied  by 
the  Decatur  Hotel.  The  general  arrangement 
only  of  the  buildings  to  be  built  in  the  pier 
has  been  decided  upon. 

District  of  Columbia. 

■J»Bids  will  be  received  until  Oct.  9,  by 
Maj.  1\  C.  Boggs,  General  Purchasing  Offi- 
cer, Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  for  furnishing  of  mechanical  bond, 


steel  rods,  reinforcing  bars,  spud  timbers  and 
dipper  handle  timbers. 

•j»Bids  will  be  received  until  2:30  p.  111,  Oct. 
16,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer.  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  under  Canal 
Circular  650-B,  lumber. 

4*Bids  will  be  received  until  2:30  p.  m,  Oct. 
5,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  for  furnishing  piles  and  lumber, 
under  Canal  Circular  650-A. 

•J»Bids  will  be  received  until  10:30  a.  m, 
Oct.  30,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  combina- 
tion fire  engine  and  hose  wagon  automobiles 
and  galvanized  iron  roofing. 

Hawaii. 

®The  Breakwater  Co,  Philadelphia,  Pa,  has 
been  awarded  the  contract  at  $2.17  per  ton  in 
the  work,  for  the  construction  of  a  break- 
water at  Hilo  Harbor  for  the  U.  S.  Govern- 
ment.   Bids  for  this  work  were  opened  Sept. 

8.  The  breakwater  is  to  be  of  the  rubble 
mound  type,  and  will  extend  12  ft.  above  mean 
low  water,  the  depth  of  the  water  varying 
from  17  to  28  ft.  The  original  estimated  cost 
of  the  breakwater  is  $1,700,000.  The  amount 
of  monev  appropriated  up  to  June  30.  1910. 
was  $600,000,  of  which  $235,121.25  was  ex- 
pended during  1910.  leaving  available,  under 
the  original  estimated  cost,  to  be  applied  to  the 
breakwater  $1,464,87*  7". 

Illinois. 

•J*Bids  will  be  received  by  Chas.  F.  Seyter- 
lich,  Fire  Marshal,  Chicago,  111,  for  furnish- 
ing the  materials,  labor,  tools,  etc,  necessary 
to  install  steam  heating  systems  in  each  of 
five  fire  engine  houses.  Plans  and  specifica- 
tions on  file  at  the  Marshal's  office  where 
the  bids  will  be  opened  at  11  a.  m,  Oct.  ii. 

Indiana. 

•J»Bids  will  be  received  until  2  p.  m,  Oct. 

9,  by  Commissioners  of  Morgan  County.  Mar- 
tinsville. Intl..  for  the  construction  of  a  new 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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roof  on  court  house.  J.  S.  W'hitaker  is 
County  Auditor. 

•{•Bids  will  be  received  until  noon,  Oct.  7, 
by  Henry  Lawson,  Trustee  of  Mill  Creek 
Township,  Fountain  County,  Kingman,  Ind., 
for  the  construction  of  a  two-story  brick  and 
stone  school  house.  Plans  are  on  rile  with 
M.  L.  Carr,  State  Life  Bldg.,  Indianapolis, 
Ind.,  Architect. 

Louisiana. 

•{•Bids  will  be  received  until  1  p.  m.,  Oct. 
24,  by  the  Board  of  School  Directors,  St. 
Charles  Parish,  Ama,  La.,  for  the  erection  of 
two  new  modern  schoolhouses,  one  at  St. 
Rose  and  the  other  Ama.  Luther  A.  Youngs 
is  President  of  the  Board  and  T.  B.  Sellers, 
Ama.  La.,  is  Secretary. 

Michigan. 

•{•Bids  will  be  received  until  8  p.  m.,  Oct.  5, 
by  Board  ef  Public  Works,  Grand  Rapids, 
Mich.,  for  the  construction  of  Dock  Line  wall 
along  the  east  dock  line  of  the  Grand  River. 
E.  H.  Christ  is  President  of  the  Board. 

Mississippi. 

•{•Bids  will  be  received  and  contract  let  Oct. 
7,  by  the  Trustees  of  Pearl  River  County  Agri- 
cultural High  School,  for  the  erection  of  the 
administration  building  for  the  Pearl  River 
County  Agricultural  High  School.  All  com- 
munications should  be  addressed  to  Leopold 
Locke,  President  and  W.  Jacobs,  Secretary, 
Poplarville,  Miss. 

New  Jersey. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
23,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  for  the  dredging  of  Double 
Creek,  N.  J. 

•{•Bids  will  be  received  until  noon,  Oct.  7, 
by  the  State  Board  of  Education,  at  the  office 
of  the  Commissioner  of  Education,  State 
House,  Trenton,  N.  J.,  for  grading  and  im- 
proving the  grounds  of  the  Montclair  State 
Normal  School  and  for  laying  walks  on  the 
same.  Plans  and  specifications  for  the  above 
work  may  be  seen  at  the  office  of  the  State 
Normal  School  at  Montclair  Heights,  N.  J. 
William  G.  Schauffler  is  President  of  the 
Board. 

•{•Bids  will  be  received  until  noon,  Oct.  17, 
by  Board  of  City  Commissioners,  Trenton,  N. 
J.,  at  the  Executive  Chambers  at  the  State 
Capitol,  for  the  construction  of  a  concrete 
retaining  wall  along  the  Delaware  River  from 
Calhoun  St.  southerly  to  lands  of  the  State 
of  New  Jersey.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  City  Engineer, 
Harry  B.  Salter  is  City  Clerk. 

•{•Bids  will  be  received  until  noon,  Oct.  17, 
b"  State  House  Commission  at  the  Executive 
Department,  State  House,  Trenton,  N.  J.,  for 
the  necessary  labor  and  material  for  the  con- 
struction of  a  concrete  retaining  wall  along 
the  Delaware  River  on  lands  of  the  State  of 
New  Jersey.  E.  I.  Edwards  is  Secretary  of 
the  Commission. 

•{•Bids  will  be  received  from  8  to  8:30  p.  111., 
Oct.  9,  by  Committee  on  Public  Buildings  of 
the  Common  Council,  Newark.  N.  J.,  for  the 
necessary  labor  and  material  for  the  erection 
of  a  fire  apparatus  house  to  be  situated  on 
the  northwest  corner  of  Avon  Ave.  and  13th 
St.,  Newark.  N.  J. 

New  York. 

•{•I'ids  will  be  received  until  1  :flO  p.  111.,  Oct. 
5,  by  M.  Gray  Zalinski.  Deputy  Quartermas- 
ter General,  Army  Bldg.,  Whitehall  St.,  New 
York,  for  furnishing  tire  apparatus  at  various 
army  posts  in  the  army  as  called  for  under 
Schedule  No.  24.',. 

North  Carolina. 

•{•Bids  will  be  received  until  1  p.  in.,  Nov.  1, 
by  Ashley  Home,  Chairman,  State  Building 
Commission,  care  of  State  Auditor,  Raleigh, 
N.  C,  for  the  erection  of  a  slate  building  at 
Raleigh,  N.  ('.,  to  be  approximately  60x196  ft., 
4  stories  in  height,  rein  forced  concrete  con 
ItniCtiOfl  with  exterior  of  stone,  brick  and 
terra  cotta.  Each  proposal  must  be  accom 
I >;i 1 1 1 f ■<  1  Lv  certified  check  in  the  amount  of 
$5,000  payable  to  the  chairman  of  the  com 


mission,  check  to  be  forfeited  in  the  event  of 
bidder  failing  or  refusing  to  enter  into  con- 
tract if  same  is  awarded  to  him.  A  copy  of 
the  plans  and  specifications  will  be  sent  ex- 
press collect  upon  application  to  P.  Thornton 
Marye,  Architect,  1405  Candler  Bldg.,  Atlanta, 
Ga.,  and  upon  payment  of  $8.  W.  E.  Springer 
is  Secretary. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Oct.  19, 
by  the  Ohio  Board  of  Trustees  of  Kent  State 
Normal  School,  at  the  office  of  the  Board, 
Kent,  O.,  for  the  necessary  labor  and  ma- 
terial for  the  erection  of  an  Administration 
Building  and  a  Dormitory  Building  on  the 
site  at  Kent,  Ohio,  in  accordance  with  the 
drawings  and  specifications  prepared  by 
George  F.  Hammond,  Architect,  409  Lennox 
Bldg.,  Cleveland,  O.,  and  on  file  at  the  office 
of  the  Auditor  of  State,  Columbus,  Ohio,  and 
at  the  office  of  the  Architect.  Drawings  and 
specifications  will  also  be  sent  to  the  Build- 
ers' Exchange  in  Cleveland,  Columbus,  Cin- 
cinnati and  Toledo. 

•{•Bids  will  be  received  until  noon,  Oct.  lti, 
by  F.  G.  Hogen,  Director  of  Public  Safety, 
at  the  office  of  C.  A.  Marvin,  Secy.,  Cleve- 
land, O.,  for  furnishing  87.r)  barrels  of  Port- 
land cement.  All  cement  to  be  put  up  in  paper 
sacks  or  in  moisture-proof  barrels  and  is  to 
be  delivered  f.  o.  b.  City's  electric  switch. 
Service  Quadrangle  building,  Warrensville, 
Ohio.  Specifications  may  be  seen  and  blank 
proposals  can  be  obtained  at  the  office  of  the 
Director  of  Public  Safety.  Each  proposal 
must  be  accompanied  by  a  certified  check  for 
$100  payable  to  the  Director  of  Public  Safety 
on  a  solvent  bank. 

An  ordinance  is  before  the  City  Council  of 
Lorain,  O.,  providing  for  the  issue  of  $12,000 
of  bonds  for  dredging  the  river  and  widening 
the  turning  basin  at  Lorain.  No  final  action 
has  been  taken  on  the  ordinance  and  it  is 
understood  that  members  of  the  council  are 
not  in  favor  of  beginning  the  work  this  year. 

Pennsylvania. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct.  9, 
by  John  E.  Reyburn,  Mayor,  City  Hall,  Phila- 
delphia, Pa.,  for  the  erection  of  an  auditorium 
in  East  Fairmount  Park  in  the  city.  All 
necessary  information,  copies  of  blank  forms 
of  proposals  and  specifications  may  be  ob- 
tained upon  application  to  the  Architect,  John 
T.  Dindrim,  Esq.,  No.  1501  Commonwealth 
Trust  Bldg.,  Philadelphia. 

•{•Bids  will  be  received  until  noon,  Oct.  10, 
by  Board  of  Recreation,  Room  587,  City  Hall, 
Philadelphia,  Pa.,  for  the  grading,  surfacing 
and  laying  of  cement  floor  of  the  Starr  Gar- 
den Recreation  building,  Sixth  and  Lombard 
Sts.  Specifications  may  be  obtained  by  apply- 
ing to  the  Board. 

South  Carolina. 

•{•Bids  will  be  received  until  noon,  Oct.  27. 
by  G.  P.  Howell,  Maj.  U.  S.  Engineers, 
Charleston,  S.  C,  for  dredging  canal  between 
Charleston  and  McClellanville,  S.  C. 

Tennessee. 

Plans  have  been  completed  by  N.  Woods, 
architect,  Memphis,  Tenn.,  for  a  20-story  build- 
ing to  be  erected  on  the  northwest  corner  of 
Main  and  Madison  at  Memphis  for  the 
Katzenberger  brothers  of  New  York.  This 
site  is  now  occupied  by  the  Illinois  Central 
ticket  office,  the  E.  E.  E.  Shoe  Co.  and  the 
Southern  Coal  Co. 

Virginia. 

Resolutionsare  before  the  Finance  Committee 

of  the  City  Council  of  Richmond,  Va  ,  provid- 
ing an  appropriation  of  $25,000  for  a  wooden 
wharf  on  James  River,  plans  for  a  more  elab- 
orate concrete  wharf  haying  recently  been  re- 
jeeted  b\  the  council.    Ckas.  F  Boiling  is  City 

Engineer 

Bids  as  follows  wen-  received  Sept.  23  by 
I  t.  Col  YV.  C  Langfitt.  U  S  Engineer,  W  ash 
ington,  D.  C,  for  dredging  111  the  lames  River, 
Va  (  I  1  Dredging  at  Goose  I  lil'l  Hats.  130. 
O00  en  vds;  (2)  dredging  at  Harrison  Bar, 
880,000  en.  vds  ;  (3)  dredging  at  Cit\  Point 
Shoal,  30,1100  CU,  vds      1  be  Norfolk  Dredging 


Co.,  Norfolk,  Va,  (1)  14  cts,  (2)  20  cts.,  (3) 
20  cts. ;  Norris  &  Cummings  Dredging  Co, 
Norfolk,  Va,  (1)  9V2  cts.,  (2)  9M>  cts,  (3) 
9V2  cts.;  Atlantic,  Gulf  &  Pacific  Co.,  New 
York,  (1)  8.24  cts,  (2)  8.24.  cts,  (3)  8.24 
cts. ;  Coastwise  Dredging  Co,  Norfolk,  Va, 
(1)  7.9  cts,  (2)  7.9  cts,  (3)  7.9  cts.;  Sanford 
&•  Brooks  Co..  Baltimore,  Md,  (1)  6  cts,  (2) 
6  cts.,  (3)  6  cts. 

Utah. 

•{•Bids  will  be  received  until  3  p.  m,  Oct. 
by  Board  of  Education,  Salt  Lake  City, 
Utah,  for  materials  and  labor  required  in  the 
erection  of  a  twelve-room  school  house  on  the 
block  located  between  Ninth  and  Tenth  Ave, 
and  between  E  and  F  Sts,  for  the  Salt  Lake 
City  board  of  education,  according  to  plans, 
specifications  and  drawings,  which  are  open 
for  inspection  of  the  bidders  at  the  office  of 
Richard  Kletting,  architect,  417-420  Felt  Bldg., 
Salt  Lake  City. 

•j»Bids  will  be  received  until  8  p.  m,  Oct.  9, 
by  E.  W.  Redmond,  Recorder,  Eureka  City, 
Utah,  for  the  remodeling  of  the  county  jail  in 
Eureka  City  and  installing  toilets  and  con-, 
necting  with  sewer  and  placing  said  jail  in  a 
sanitary  condition  as  per  plans  and  specifica- 
tions. Also  for  the  installing  of  two  toilets 
and  lavatory  in  the  public  library  of  Eureka 
City  and  connecting  same  with  sewer.  Also 
for  the  installing  of  radiators  and  pipe  in  the 
city  hall  of  said  Eureka  City  for  steam  heat, 
the  same  to  be  connected  with  the  public 
library  heating  plant.  Instructions  to  bidders, 
together  with  plans  and  specifications  cover- 
ing the  entire  work  and  form  for  contract  and 
bond  may  be  obtained  upon  application  at  the 
office  of  the  city  recorder,  Eureka  City,  Juab 
county,  Utah. 

Washington. 

®The  International  Portland  Cement  Co, 
of  which  J.  S.  Irwin,  Ottawa,  Ont,  is  Presi- 
dent, has  awarded  a  contract  to  the  Fuller  En- 
gineering Co.  of  Allentown,  Pa,  for  the  erec- 
tion of  a  2,000-barrel  mill  at  Millwood,  three 
miles  east  of  Spokane.  It  is  stated  that  the 
plant  will  cost  $1,000,000. 

Wisconsin. 

•{•Bids  will  be  received  until  2 :30  p.  m, 
Oct.  10,  by  Secretary  of  the  LTniversity  of 
Wisconsin,  Madison,  for  the  entire  construc- 
tion of  the  superstructure  of  the  west  wing 
of  the  Chemistry  building. 

Canada. 

•{•Bids  will  be  received  until  noon,  Oct.  16. 
by  C.  V.  Caesar,  Secretary-Treasurer,  Ver- 
million, Alta,  for  the  heat  and  electric  light 
plant  as  follows :  Sec.  A,  steam  boiler,  feed 
pumps  and  heater,  etc. ;  Sec.  B,  steam  engine  ; 
Sec.  C,  electrical  generator.  Plans  and  spec- 
ifications can  be  obtained  of  the  engineers, 
Bowring  &  Logan,  Engineers,  34  Victoria  St, 
Toronto,  Ont. 

4* Bids  will  be  received  until  11  a.  m,  Oct. 
13,  by  Chairman,  Board  of  Control,  Winnipeg. 
Man,  for  the  manufacture  and  delivery  f.  o. 
b.  Winnipeg,  of  the  following  materials: 
Section  "A" — 75-2  wire,  500  volt,  500  ampere. 
D.  C.  fuse  boxes.  Section  "B" — 75-2  wire. 
230  volt,  200  ampere,  A.  C.  fuse  boxes.  In- 
structions to  bidders,  specifications  and  forms 
of  tender,  may  be  obtained  at  the  office  of  the 
Manager  of  the  Light  anil  Power  Department. 
449  Main  St.  M.  Peterson,  Winnipeg,  Man., 
is  Secy,  of  the  Board. 

•{•Bids  will  be  received  until  noon.  Oct.  18, 
li\  G.  R.  Geary,  Chairman  of  the  Board  of 
Control.  City  Hall,  Toronto.  Ont,  for  the 
supply  of  overhead  and  pole  line  materials, 
which  include  the  following:  No.  2-0  trolley 
wire:  300,000  c.m.  feeder  wire:  steel  tubular 
poles;  span  wire,  hangers,  ears,  insulators  and 
pins,  etc.  Specifications  and  forms  of  tender 
may  be  obtained  on  application  to  the  Depart 

ment  <>f  Railways  and   Bridges,  City  En* 

gineer's  Office.  Toronto. 

©Haney,  Quinlan  &  Robertson,  Montreal, 

Que,  have  been  awarded  a  contract  by  the 
James  McLaren  Co  of  Buckingham  for  build 
ins  a  dam  across  the  l.icvrc  River  above  lligli 

falls.  21  miles  from  Buckingham     rhe  dam 

will  be  used  for  log  driving  purposes  .it  present 


•{•  indicates  work  now  open  for  bids.    ,;  indicates  a  contract  let  recently. 
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and  for  power  development  in  the  future. 
Work  will  begin  at  once.  J.  B.  McRae  is  the 
engineer.  The  contract  amounts  to  about  $200,- 
000. 


TRADE  NOTES. 

For  drying  iron  ore  the  Pequest  Co.,  of  Buttz- 
ville,  N.  J.,  have  recently  ordered  from  the  Rug- 
gles-Coles  Engineering  Co.  of  New  York  one  of 
their  Class  "A  10"  dryers. 

Mr.  E.  C.  McMillan,  mechanical  engineer,  of 
The  American  Bureau  of  Inspection  and  Tests, 
has  been  appointed  their  manager  at  Pittsburg, 
vice  Mr.  Geo.  W.  Greene,  resigned. 

Mr.  C.  W.  Tallcott  secretary  and  treasurer  of 
the  Ernst  Wiener  Co.,  manufacturer's  of  con- 
tractors' and  industrial  railway  equipment,  has 
returned  from  Europe  after  a  six-weeks'  trip. 

The  International  Oxygen  Co.  has  removed  its 
New  York  headquarters  from  68  Nassau  street 
to  115  Broadway,  where  increased  facilities  have 
been  secured  for  transacting  its  steadily  growing 
business. 

Mr.  C.  R.  Vincent,  for  many  years  president 
of  the  Ball  &  Wood  Co.,  has  assumed  the  man- 
agership of  the  "Monel"  metal  department  of 
the  Ruggles-Coles  Engineering  Co.,  50  Church 
St.,  New  York  City,  general  agents  for  the  Bay- 
onne  Casting  Co. 

The  Ransome  Engineering  Co.  has  been  formed 
under  the  laws  of  the  state  of  New  York.  Mr. 
E.  L.  Ransome  is  president  and  consulting  en- 
gineer and  Mr.  Alexis  Saurbrey  is  chief  engi- 
neer and  general  manager.  The  offices  of  the 
company  are  at  90  West  St.,  New  York  City. 

H.  C.  Darnell  &  Co.,  Kansas  City,  Mo.,  are 
now  the  sales  representatives  for  the  Wood  Drill 
Works,  Paterson,  N.  J.  They  have  supplied  a 
number  of  improved  "Wood"  rock  drills  to  Cal- 
lahan Brothers  and  R.  W.  Waddel.  who  have 
contracts  on  the  big  sewer  now  coming  through 
Kansas  City,  Mo. 

Lockwood,  Greene  &  Co.,  architects  and  engi- 
neers for  industrial  plants,  93  Federal  St.,  Bos- 
ton, Mass.,  have  just  established  a  Chicago  of- 
fice in  the  First  National  Bank  building,  Chi- 
cago. This  will  be  under  the  managership  of 
Mr.  Harold  V.  Coss,  until  recently  mechanical 
engineer  for  the  Liquid  Carbonic  Co. 

Benjamin  T.  Delafield,  who  formerly  repre- 
sented the  Lunkenheimer  Co.  for  a  number  of 
years  in  the  St.  Louis  and  Kansas  City  territory, 
has  become  connected  with  the  Best  Manufac- 
turing Co.,  of  Pittsburg,  Pa.,  and  will  handle 
their  line  of  valves,  fittings,  Manges,  pipe  bends, 
fabricated  pipe  and  other  power  plant  material 
in  the  same  territory.  He  will  make  his  head- 
quarters in  Kansas  City. 

Mr.  Claude  E.  Cox  has  resigned  his  position  as 
factory  manager  of  the  H.  E.  Wilcox  Motor 
Car  Co.,  Minneapolis,  Minn.,  and  joined  the  or- 
ganization of  Arthur  D.  Little,  Inc.,  of  Boston, 
as  resident  manager  of  the  engineering  labora- 
tories which  this  organization  of  chemists  and 
engineers  is  conducting  for  the  General  Motor 
Co.,  Detroit,  Mich.  Mr.  Cox  is  well  known  as 
the  designer  of  the  "Overland"  and  "Inter- 
state" cars,  and  will  bring  to  his  new  position 
an  intimate  knowledge  of  motor  car  construc- 
tion. 

The  first  steps  have  already  been  taken  in  the 
eventual  removal  of  the  laboratories  of  Arthur 
D.  Little,  Inc.,  engineers  and  chemists,  now  lo- 
cated at  93  Broad  St.,  Boston,  Mass.,  to  the  at- 
tractive site  acquired  at  the  junction  of  Brook- 
line  Ave.  and  Bellevue  St.,  near  the  Fenway, 
Boston.  Plans  are  under  way  for  first  building 
a  complete  paper  making  plant  which  will  be 
equipped  with  all  of  the  machinery  necessary  for 
conducting  experiments  in  the  practical  manu- 
facture of  paper  from  various  products  and  in 
widths  up  to  30  inches.  The  combined  cylinder 
and  fourdrinier  machine  which  is  to  be  installed 
is  now  being  made  by  The  Pusey  &  Jones  Co., 
Wilmington,  Del.  It  is  said  that  this  will  be  the 
only  machine  in  the  world  available  to  manufac- 
turers for  testing  the  value  of  paper  making 
material  on  a  commercial  basis. 

As  a  result  of  a  joint  meeting  of  manufactur- 
ers of  road  machinery  and  materials  and  repre- 
sentatives of  the  American  Association  of  High- 
way Improvement  held  in  New  York,  plans  have 
been  formulated  by  the  committee  appointed  at 
this  meeting  for  a  convention  of  manufacturers 
at  the  road  congress  of  the  American  Association 
at  Richmond,  Va.,  Nov.  20-23,  1911.  The  man- 
ufacturers will  hold  their  meeting  on  the  after- 
noon of  Nov.  21,  following  the  sessions  of  the 
highway  engineers,  contractors  and  officials,  and 
at  that  time  expect  to  perfect  a  permanent  or- 
ganization for  the  purpose  of  aiding  the  cause 
of  road  improvement  and  to  co-operate  with  the 
American  Association  and  other  similar  organi- 
zations. Pending  the  formation  of  a  perma- 
nent organization  of  manufacturers  at  Richmond, 
the  committee  appointed  at  the  New  York  con- 
ference is  actively  co-operating  with  the  Ameri- 
can Association  for  Highway  Improvement  in 
its  efforts  to  make  the  Richmond  congress  the 
most  important  and  influential  event  of  its  kind 
ever  held,  as  well  as  aiding  the  association  to 
make  its  general  work  most  effective.  The  man- 
ufacturers' committee  is  composed  of  Nat  Tvler 
Jr.,  president  of  the  Monarch  Road  Roller  'Co., 


chairman;  Daniel  T.  Pierce,  of  the  Barber  As- 
phalt Paving  Co.,  secretary;  J.  S.  Robeson, 
president  of  the  Robeson  Process  Co.;  C.  E. 
Woodbridge,  of  the  Texas  Co.;  W.  T.  Beatty,  of 
the  Austin- Western  Co.;  George  H.  Lewars,  of 
the  Good  Roads  Machinery  Co.,  and  J.  E.  Penny - 
backer,  Jr.,  secretary  of  the  American  Associa- 
tion for  Highway  Improvement.  No  exhibits  of 
machinery  or  materials  will  be  made  at  the 
Richmond  congress,  as  it  appears  to  be  the 
unanimous  opinion  of  the  manufacturers  that 
exhibits  have  proven  unsatisfactory  in  the  past 
and  should  be  eliminated  as  a  feature  of  all 
future  road  conventions. 


PUMPING  PLANT. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Auditor,  Vermillion, 
South  Dakota,  until  8:00  p.  m.,  October 
16,  1911,  for  the  construction,  complete,  of 
a  city  pumping  plant.  The  work  includes 
a  1-story  brick  and  concrete  pump  house, 
two  40-hp.  gasoline  or  fuel  oil  engines, 
two  2-stage  centrifugal  pumps,  one  10,- 
000-gallon  capacity  oil  storage  tank,  re- 
pairs on  reservoir,  and  all  necessary 
piping  and  connections. 

Each  proposal  must  be  accompanied  by 
a  certified  check  for  $500.00,  payable  to 
C.  1.  Vaughn,  City  Auditor.  Pay  in  cash 
as  work  progresses. 

Plans  and  specifications  will  be  on  file 
at  the  office  of  the  City  Auditor,  Vermil- 
lion, South  Dakota,  and  at  the  office  of 
The  Missouri  Engineering  Company, 
Mitchell,  South  Dakota,  after  October  1, 
1911.  Copies  of  the  plans  and  specifica- 
tions will  be  furnished  intending  bidders 
upon  the  deposit  of  $10.00  to  insure  their 
safe  return. 

The  City  Commissioners  reserve  the 
right  to  reject  any  or  all  bids. 

GEO.  J.  KEMPKER,  Mayor. 

C.  I.  VAUGHN,  City  Auditor. 


GRADING. 

Murphy,  N.  C,  Sept.  23.  1911. 

Sealed  proposals  will  be  received  l>y  the 
Murphy  Township  Highway  Commission 
at  their  office  in  Murphy,  until  2:00  p.  m., 
October  14,  1911,  for  grading  the  Peach- 
tree  Road,  from  Survey  station  14  at 
Towns  Common  line  to  the  mouth  of 
Brasstown  Creek,  a  distance  of  about 
seven  miles. 

The  work  will  consist  of  approximately: 

55,000  cu.  yds.  grading. 

700  cu.  yds.  rubble  masonry. 
580  lineal  ft.  vitrified  pipe. 

14,700  lbs.  structural  steel. 

Plans,  profiles  and  specifications  are  on 
file  at  the  office  of  G.  W.  Scott,  engineer, 
Court  House  building,  and  blank  forms 
for  proposals  will  be  furnished  upon  ap- 
plication to  the  engineer. 

Deposit — Five  hundred  dollars  ($500.00) 
cash  or  certified  check,  payable  to  Treas- 
urer, Murphy  Township  Highway  Com- 
mission. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

Approximately  25  additional  miles  of 
grading  will  be  let  in  the  near  future. 

W.  H.  WOODBURY,  Pres.; 

M.  L.  MAUNEY,  Sec; 
Highway  Commission  Murphy  Township. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. — 
Washington,  D.  C,  Sept.  13,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Yuma,  Ariz.,  until  2  o'clock  p.  m.,  Octo- 
ber 12,  1911,  for  the  construction  of  about 
nine  miles  of  canal  located  in  the  Yuma 
Indian  Reservation,  in  California.  The 
work  is  within  five  to  fifteen  miles  of 
Yuma,  Ariz.  The  excavation  and  placing 
of  about  1,300,000  cu.  yds.  of  material  is 
involved.  For  particulars  address  the 
United  States  Reclamation  Service,  Yuma, 
Ariz.,  or  Washington,  D.  C.  F.  H.  NEW- 
ELL, Director. 


STORM  WATER  SEWER. 

Office  of  the  Sewerage  Commission  of  the 
City  of  Baltimore. 

Sealed  Proposals,  endorsed,  "Proposal 
for  Constructing  Jones'  Falls  Conduits, 
Section  No.  2,  Storm-Water  Contract  No. 
16,"  addressed  to  the  Board  of  Awards 
of  Baltimore  City,  will  be  received  at  the 
office  of  the  City  Register,  City  Hall, 
Baltimore,  Md.,  until  11  a.  m.,  Wednes- 
day, October  25,  1911,  for  constructing 
Jones'  Falls  Conduits,  Section  No.  2, 
Storm-Water  Contract  No.  16,  as  shown 
on  plans  on  file  in  the  office  of  Mr.  Calvin 
W.  Hendrick,  Chief  Engineer  of  the 
Sewerage  Commission. 

Secifications  and  plans  can  be  obtained 
upon  application  at  the  office  of  the 
Sewerage  Commission,  Room  904  Amer- 
ican Building,  Baltimore,  Md.,  on  and 
after  Friday,  Sept.  29,  1911.  A  charge  of 
$10.00  will  be  made  for  each  specification 
and  blueprints.  This  charge  will  be  re- 
funded upon  the  return,  on  or  before 
Oct.  25,  1911,  of  the  unused  specifications 
and  plans  in  good  condition,  or  upon  the 
return  of  the  plans  in  case  a  bid  is  sub- 
mitted. 

A  certified  check  of  the  bidder  for  the 
sum  of  $24,000,  on  a  clearing-house  bank, 
made  payable  to  the  order  of  the  Mayor 
and  City  Council  of  Baltimore,   will  be 
required  to  be  deposited  with  each  bid. 
Approximate  quantities: 
16,000  cu.  yds.  earth  excavation;  partly 
in  tunnel. 

47,000  cu.  yds.  rock  excavation;  chiefly 
in  tunnel. 
1,000  cu.  yds.  embankment. 
47,370  cu.  yds.  concrete  masonry. 
925  cu.  yds.  brick  masonry. 
3,340,000  lbs.  of  reinforcing  steel. 

11,000  sq.  yds.  granolithic  surfacing. 
57  tons  plate  girders.' 
170  tons  cast-iron  pipe  and  specials. 
900  lin.  ft.  vitrified  pipe,  6-in.  to  30- 
in.  diam. 
4,000  lbs.  cast  iron. 
30,000  lbs.  steel  I-beams. 

Tearing    down     and  removing 
three  (3)  bridges. 
The  successful  bidder  on  this  contract 
will  be  required  to  give  bond  and  comply 
with   the  City   Charter  respecting  con- 
tracts. 

The  Board  of  Awards  reserves  the  right 
to  reject  any  and  all  bids. 

By  order  of  the  Sewerage  Commission. 

CHARLES  ENGLAND, 
Chairman. 

HARRY  W.  RODGERS, 

Secretary. 
Approved  Sept.  14,  1911. 

JAMES  H.  PRESTON. 
President  Board  of  Awards. 


WATER  WORKS. 

Sealed  bids  will  be  received  up  to  7:30 
p.  m.  on  Oct.  16,  1911,  for  construction  of 
water  works  plant  in  Cornell,  111.,  accord- 
ing to  plans  and  specifications  on  file  in 
the  office  of  the  Village  Clerk  of  said  vil- 
lage.   Address  proposals  to 

J.  T.  McVAY,  Cornell,  III., 
Chairman  of  Water  Works  Com. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  19,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  until  4  o'clock  p.  m., 
Oct.  16,  1911,  for  the  construction  of  three 
concrete  drops  and  the  excavation  of 
about  80,000  cu.  yds.  of  material  on 
Snipes'  Mountain  lateral,  near  Sunnyside. 
Wash.  For  particulars  address  the  United 
States  Reclamation  Service,  Sunnyside, 
Wash.,  or  Washington.  D.  C.  J.  M.  Mc- 
KINNEY,  Acting  Director. 
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CITY  OF  TORONTO. 
TENDERS  FOR  PROPOSED 
SUBWAY  CONSTRUCTION. 

Sealed  tenders  will  be  received  by 
registered  post  only,  addressed  to  the 
Chairman  of  the  Board  of  Control,  City 
Hall,  Toronto,  up  to  12  o'clock  noon  on 
Wednesday,  Nov.  1.  1911,  for  the  con- 
struction of  three  miles  of  reinforced 
concrete  subway  and  subway  stations. 

No  tender  will  be  received  for  less  than 
one-half  mile  sections. 

Envelopes  containing  tenders  must  be 
plainly  marked  on  the  outside  "Tenders 
for  proposed  Subway  Construction." 

Plans  and  specifications  may  be  ob- 
tained on  application  to  the  Department 
of  Railways  and  Bridges,  City  Engineer's 
Office,  Toronto;  also  on  file  for  inspection 
at  the  following  points: 

1.  N.  B.  Colcock,  Ontario  Govt.  Agent. 
163  Strand,  London,  W.  C. 

2.  Canadian  Engineer,  B-33  Board  of 
Tiade  Bldg.,  Montreal. 

3.  Canadian  Engineer,  Room  104. 
Builders'  Exchange  Bldg.,  Winnipeg. 

4.  Engineering  News,  220  Broadway, 
New  York. 

5.  Engineering  Record,  239  West  39th 
St.,  New  York. 

6.  Engineering  &  Contracting,  537  S. 
Dearborn  St.,  Chicago,  111. 

Each  tetider  must  be  accompanied  by  a 
marked  cheque  for  Two  Thousand  ($2,000) 
Dollars  for  each  one-half  mile  section 
tendered  on. 

The  lowest  or  any  tender  not  neces- 
sarily accepted. 

G.  R.  GEARY  (Mayor), 
Chairman  of  the  Board  of  Control. 


TARVIA  MACADAM  DRIVES. 

Taylorville.  111.,  Oct.  2,  1911. 

Sealed  bids  will  be  received  by  the 
undersigned  until  2  p.  m.,  Monday.  Octo- 
ber 16,  1911,  and  then  opened  at  his  office. 
Union  Block,  for  the  construction  of  ap- 
proximately 2,150  square  yards  Tarvia 
macadam  drives,  courts,  and  roadways 
upon  the  grounds  adjacent  to  residence 
of  Mr.  E.  A.  Vandeveer  in  this  city,  when, 
if  satisfactory  bids  are  secured,  the  con- 
tract will  be  awarded  for  furnishing  ma- 
terials and  labor  necessary  to  construct 
and  complete  said  drives. 

The  excavation  has  been  made  and  cin- 
ders filled  to  '  sub-grade,  and  the  work 
yet  to  be  done  includes  the  compacting 
of  sub-grade,  and  construction  of  Tarvia 
filled  macadam  proper.  laid  in  two 
courses,  5  and  2  inches  deep,  respectively, 
of  crushed  stone  and  Tarvia,  and  the 
proper  rolling  and  compression.  Pay- 
ments, cash  upon  completion  and  accept- 
ance of  work. 

Detailed  specifications  may  be  had  upon 
request.  No  bid  will  be  considered  un- 
less accompanied  by  certified  check  pay- 
able to  H.  M.  Vandeveer  &  Co.  in  the 
sum  of  $200.00,  said  check  to  be  retained 
until  contract  shall  have  been  awarded 
and  executed.  The  right  is  reserved  to 
reject  any  or  all  bids  if  none  are  satis- 
factory. Bids  may  be  mailed  to  the  un- 
dersigned Work  lo  begin  by  October  30. 
and  be  completed  by  or  before  December 
:sn.  1911. 

.1     \V.   DAI 'PERT. 

Civil  Engineer. 
Lock   Box   HI,  Taylorville,  111. 


I'  S  K Nf S I N 10 10 1 [  OFFICIO,  Louisville, 
Ky.,  Sept.  H,  mil.  Sealed  proposals  for 
constructing   Lock    No    41,  Ohio  River,  11 1 

Louisville,  ky.,  will  be  received  lit  thli- 

office    'in ill    ||    a     in     feenli'iil   lime),  Oil 
14.    Till,   anil    linn    publicly   opened.  In- 
fo) unit  Ion       on       appliea  1  inn.  LTTLE 
HHOWN,   Ma  I  Erijcrs. 


New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.    SECOND  EDITION. 

By  Halbert  P.  Gillette.  M.  Am.  Soc.  C.  E.,  Managing  Editor  of 
"Engineering-Contracting."  The  1910  edition  of  this  book  con- 
tains nearly  1,900  pages.    Postpaid,  $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  for  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  15%  inches;  104 
pages.    Postpaid,  $4.00. 

Cost  of  Electric  Transmission  Lines. 

(Both  Conduits  and  Pole  Lines.) 
The  title  of  this  book,  by  Clarence  Mayer,  is  "Telephone  Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that  it  does  not  indicate  its  wide  scope.    It  is  6X9  ins.;  300 
pages.    Postpaid,  $4.00. 

Engineers'  Pocketbook  of  Reinforced  Concrete. 

By  E.  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
— Engineerings  News,  Jan.  14,  1909.  Leather;  4%  X6%  ins.;  374 
pages.    Postpaid,  $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J.  Mensch,  M.  Am.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  4%  X  ins.;  216 
pages.    Postpaid,  $4.00. 

Concrete  Bridges  and  Culverts. 

(Both  Railway  and  Highway.) 
By  H.    Grattan   Tyrrell.     Leather;    4%  X  6%   ins.;    272  pages 
Postpaid,  $3.00. 

Tables  for  Structural  Engineers. 

By  Edward  Godfrey.    Leather;    4  X  6V2  ins.;  218  pages.  Post- 
paid, $2.50. 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F'.  Peckham.    Cloth;  6X9  ins.;  330  pages.    Postpaid,  $5.00. 
Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  a  large  number  of  engineering  colleges.    Cloth;  6X9 

ins.;  330  pages.    Postpaid,  $3.00. 
Cost  Keeping  and  Management  Engineering. 

By  Halbert  F.  Gillette  and  Richard  T.  Dana.    Cloth;    6X9  ins.; 

360  pages.    Postpaid,  $3.50. 
Theory  and  Design  of  Reinforced  Concrete  Arches. 

By  Arvid  Reuterdahl,  Chief  of  Bridge  Dept.,  City  of  Spokane. 

Cloth;    6X9  ins.;  132  pages.    Postpaid,  $2.00. 
Railroad  Location  Surveys  and  Estimates. 

By  F.  Lavis,  M.  Am.  Soc.  C.  E.    Cloth;  6X9  ins.;  270  pages. 

Postpaid,  $3.00. 
The  Trackmen's  Helper. 

By  J.  Kindelan.    Cloth;  5V4  X  IV2  ins.;  350  pages.    Postpaid,  $1.50 
Practical  Switchwork. 

By  D.  H.  Lovell.  Cloth;  i\i  X  6%  Ins.;  174  pages.  Postpaid,  $1.00. 
Maintenance  of  Way  Standards. 

By  F.  A.  Smith.  Cloth;  5%  X  7%  ins.;  600  pages.  Postpaid,  $1.50. 
Railway  Curves. 

By  F.  A.  Smith.    Cloth;  4X6%  ins.;  50  pages.    Postpaid,  $1.00. 

Standard  Turnouts. 

By  F.  A.  Smith.  Leather;  4%  X  7%  ins.;  41  pages.  Postpaid,  $1.00. 

Engineering  Work  in  Towns  and  Cities. 

By  Ernest  McCullough.     Cloth;   6X9  ins.;   510  pages.  Post- 
paid. $3.00. 

A  Treatise  on  the  Design  and  Construction  of  Mill  Buildings  and  Other 
Industrial  Plants. 

By  Henry  Grattan  Tyrrell,  C.  E.  (Toronto  University).  Author  ot 
Mill  Building  Construction  (1900),  Concrete  Bridges  and  Culverts. 
History  of  Bridge  Engineering,  etc.  Cloth;  6X9  ins.;  500  pages. 
650  illustrations.    Price,  $4.00  net,  postpaid. 

"Affords  by  far  the  largest  and  best  collection  of  practical  infor- 
mation on  Mill  Buildings  yet  published."  —  Engineering  News 
August  17,  1911. 

Practical  Cement  Testing. 

Bv  W.  Purves  Taylor     The  most  complete  book  on  the  subject. 
Cioth;  6X9  ins.;  330  pages.    Postpaid,  $3.00. 

Concrete  Construction — Methods  and  Cost. 

By  Halbert  P.  Gillette  and  Charles  S.  Hill.  Editors  of  "Engi- 
neering-Contracting." Cloth;  6X9  ins.;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.    A  summary  of  tests  and  conclusions  derived 
therefrom.    Cloth;    6X9  ins.;  1S4  pages.    Postpaid,  $2.50. 

Surveyor's  Handbook. 

By  T.  U.  Tavlor,  Professor  of  Civil  Engineering,  University  of 
Texas.    Leather;  4%  X  7  ins.;  32S  pages.    Postpaid,  $2.00. 

Concrete  and  Reinforced  Concrete  Construction. 

By  Homer  A.  Reid,  Assoc.  M.  Am.  Soc.  C.  E.  The  largest  book 
on  concrete.  Cloth;  6X9  ins.;  906  pages;  71."  illustrations. 
Postpaid.  $5.00. 

Bricklaying  System. 

By  Frank  B.  Gilbreth.  M.  Am.  Soc.  M.  E.    Cloth;  6X9  ins.;  330 
pages.    Postpaid,  $3.00. 

Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost -phis-a-fixed -sum  con- 
tract" famous.    Leather;  4VjX7  ins.;  200  pages.    Postpaid.  $3.00. 

Rock  Excavation — Methods  and  Cost. 

By  Halbert  P.  Gillette.    Cloth;    5 Mi  X  7  ins.;  3SI  pages.  Post- 
paid, $3.00. 

Backbone  of  Perspective. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.     Cloth:  ■l'/JX7  ins.:  r,i;  pages.     Postpaid.  $1.00. 

Engineering  Law — The  Law  of  Contract. 

Bv  Alexander  liming.  I.L.H.,  M.  Am.  Soc.  C.  10..  Professor  of 
Bridge  and  Hallway  Engineering.  New  York  University.  Cloth; 
0X9  Ins.;  510  pages,    postpaid,  $4.00. 

Concrete  Inspection. 

Hv  Chan.  S.  Hill,  C.E.    Cloth;  3V6  X  G  Ins.    1S6  pnges;  Illustrated. 
Postpaid  $1,110. 

Reinforced  Concrete — A  Manual  of  Practice. 

By  Ernest  MC  'iillough.  M.  West.  Soc.  lOngrs.    Cloth;  5  X  7*;  Ins.; 
136  pnges;    Illustrated.     I'ostpnld  $1.50. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.,  ms'SS&SSo ' 
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Scrapers  and  Grading  Plows  of  Known  Quality 

For  over  a  quarter  of  a  century  wherever  there  has  been  an  important  earth  moving  contract  you  will 
find  that  the  greater  part  of  the  work  has  nearly  always  been  done  with 

Western  Wheeled  and  Drag  Scrapers  and  Grading  Plows 

They  have  attained  a  higher  efficiency  through  a  life  time's  experience  in  actual  contract  work  com- 
bined with  largest  manufacturing  experience. 

Western  Wheeled  Scrapers  were  the  pioneers  and  have  always  maintained  their  supremacy  through 
superior  design  and  construction. 

Western  Drag  Scrapers,  Chicago  Tongue  Scrap-  ^^^/"^^ 
ers,  Western  Buck  Scrapers.  "^^BC^^^.  if 

Western  Railroad  and  Township  Plows  have  ^^fc^^^. 
withstood  the  test  of  time  in  the  hardest  service. 
Any  size  from  2  to  16  horse  power. 


Heavy  Western  California  Fresno 


Complete  catalog  of  Plows,  Scrapers  and  earth  handling 
machinery  on  request. 

Western  Wheeled  Scraper  Co.,  Aurora,  III. 


Western  Rooter  Plow,  No 


WATER  WORKS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  Commissioners  of  the 
City  of  Charlotte.  N.  C,  at  the  office  of 
the  Clerk  until  3  p.  m.,  October  17.  1911. 
:'or  the  following : 

Laying  about  9  miles  of  24-in.  cast 
iron  pipe. 

Furnishing  valves. 

Furnishing  2  350-hp.  motors. 

Furnishing  2  centrifugal  pumps  (5,000.- 
<>00  gallons  rapacity  each). 

Furnishing  1  3,000,000-gallon  steam 
pump. 

Furnishing  transformers  and  switch- 
board. 

Furnishing  2  boilers  and  setting  same 

Bids  for  other  work  and  materials  will 
be  advertised  for  later. 

Plans  and  specifications  will  be  on  file 
at  the  office  of  the  Clerk  and  at  the  En- 
gineer's office  in  Charlotte,  N.  C. 

Copies  of  specifications,  form  of  pro- 
posal, etc.,  will  be  furnished  on  deposit  of 
55.00,  which  deposit  will  be  refunded  on 
return  of  same.  Map  and  profile  of  pipe 
tine  will  be  furnished  on  payment  of  $5.00. 

As  an  evidence  of  good  faith,  each  bid 
must  be  accompanied  by  a  certified  check 
for  not  less  than  10  per  cent  of  the 
amount  of  bid;  but  check  is  to  be  for 
-$5,000.00  if  bid  is  on  laying  pipe  line. 

The  right  is  reserved  to  reject  any  or 
.ill  bids. 

BOARD  OF  WATER  COMMISSIONERS. 
Engineer:  A.  H.  Wearn, 

Gilbert  C.  White.  Clerk 
Baltimore,  JUL.  Sept.  IS.  1911. 


STRUCTURAL  STEEL  AND  CAST 
IRON. 

New  Orleans,  La.,  Sept.  17,  1911. 

Sealed  proposals  will  be  received  by  thn 
Board  of  Commissioners  of  the  Port  of 
New  Orleans,  at  their  office,  200  New 
Orleans  Court  building,  until  October  17. 
1911,  at  7:30  p.  m.,  for  the  fabrication  and 
erection  of  the  structural  steel  and  cast 
iron  for  the  Press  Street  Shed. 

Deposit — One  thousand  dollars  ($l,oooi 
cash  or  certified  check. 

Bond — In  full  amount  of  contract. 

Payment  —  Eighty  per  cent  (80%) 
monthly. 

Plans,  specifications  and  proposal  form 
are  on  file  at  the  office  of  the  Engineer. 
A.  C.  Bell,  No.  200  New  Orleans  Court 
building,  New  Orleans,  La.,  by  whom  full 
sets  will  be  furnished  on  deposit  of  twen- 
ty-five ($25.00)  dollars,  the  said  deposit 
will  be  refunded  upon  the  return  of  said 
set  in  good  order. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

HUGH  McCLOSKEY, 
President. 


IRRIGATION  CANAL. 

San  Antonio.  Tex.,  Sept.  2G.  1911. 

Sealed  proposals  will  be  received  by 
The  Medina  Irrigation  Co..  520  East 
Houston  St.,  San  Antonio,  Tex.,  until  3 
p.  m.,  October  20,  1911,  for  the  building 
of  twelve  or  more  contract  sections  of  its 
west  canal,  located  about  23  miles  west 
of  San  Antonio  and  having  an  aggregate 
length  of  approximately  28  miles.  Canals 
will  have  bottom  widths  of  20  feet  in  level 
ground.  15  feet  in  sidehill  work,  10  feet  in 
concrete  lined  channels  and  will  include 
approximately  1,400,000  cubic  yards,  class- 
ified excavation  material,  two  reinforced 
concrete  syphons,  concrete  culverts,  flume 
approaches  and  bridge  crossings.  Con- 
tract sections  will  be  approximately  of 
equal  magnitude.  Bidders  will  be  re- 
quired to  qualify  as  to  past  performance 
and  ability  to  furnish  adequate  plant. 
Each  bid  must  be  accompanied  by  certi- 
fied check  for  5  per  cent  of  the  amount 
bid  and  by  guaranty  from  responsible 
surety  company  that  bidder,  if  successful, 
will  execute  satisfactory  bond  in  sum  of 
15  per  cent  of  amount  bid,  guaranteeing 
to  complete  work  before  July  1,  1912. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

Bidders  are  expected  to  go  over  the 
ground,  examine  testpits  and  inform 
themselves  regarding  all  local  conditions. 
Further  information,  blank  form  for  pro- 
posals, and  detailed  plans  and  specifica- 
tions may  be  obtained  by  responsible  par- 
ties from  the  company  at  the  above  ad- 
dress and  at  its  New  York  office,  twent- 
ieth floor.  25  Broad  Street,  New  York 
City. 

MEDINA   IRRIGATION  CO. 


DEPARTMENT  OF  THE  INTERIOR, 
I'nited  States  Reclamation  Service. 
Washington.  D.  C,  Sept.  22,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  until  4  o'clock  p.  m., 
Oct.  16,  1911,  for  the  excavation  and  back- 
filling of  trenches  and  construction  of 
wood  stave  pipe  and  other  structures  in 
the  vicinity  of  Mabton,  Wash.  For  par- 
ticulars address  the  United  States  Recla- 
mation Service,  Sunnyside.  Wash.,  or 
Washington,  D.  C.  .1.  M.  MeKINNEY, 
Acting  Director. 


DEPARTMENT  OF  THE  INTERIOR. 
I'nited  States  Reclamation  Service. 
Washington.  D.  C.  Sept.  20,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Shaw  Bldg.,  Boise,  Idaho,  until  9  o'clock 
a.  m..  Nov.  1,  1911,  for  furnishing  164 
lateral  headgates  for  the  Boise  project. 
For  particulars  address  the  United  States 
Reclamation  Service,  Boise,  Idaho,  or 
Washington,  D.  C.  J.  M.  McKINNEY, 
Acting  Director. 


SEWERAGE. 

Fairfield.  Iowa.  Sept.  30,  1911 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Clerk  of  the  city  of 
Fairfield.  Iowa,  up  to  1:30  p.  m.  on  the 
14th  day  of  October,  1911.  for  the  furnish- 
ing of  all  materials  and  labor  for  the 
(■(instruction  of  a  sanitary  sewerage  sys- 
tem for  said  city. 

An  approximate  estimate  of  the  amount 
of  work  to  be  done  is  as  follows: 

2  Sewerage  disposal  plants,  including 
settling  tanks  and  filters. 

482  ft.   6-in.  vitrified  pipe  sewers. 

63,032  ft.  8-in.  vitrified  pipe  sewers. 

7,745  ft.  10-in.  vitrified  pipe  sewers. 

11,520  ft.  12-in.  vitrified  pipe  sewers 

162  Regular  Manholes. 

24  Drop  Manholes. 

14  Lampholes. 

61    Flush  tanks. 

2  Combined  manholes  and  flush  tanks. 

The  outlets  and  disposal  plants  are  to 
be  completed  by  the  1st  day  of  June,  1912. 
and  the  balance  of  the  work  by  the  1st 
day  of  September,  1912. 

A  certified  check  of  10  per  cent  of  the 
amount  of  the  bid  will  be  required. 

The  outlets  and  disposal  plants  will  be 
paid  in  cash  on  monthly  estimates  and 
the  balance  of  the  work  will  be  paid  in 
three  installments. 

Plans  and  specifications  on  file  with 
the  City  Clerk  and  with  the  engineers. 
Hall  &  Adams,  Centerville.  Iowa. 

Specifications  and  bidding  blanks  will 
be  furnished  on  application  by  the  City 
Clerk  and  plans  may  be  had  from  the 
engineers  on  payment  of  fee. 

W.  L.  LONG,  City  Clerk. 
J.  P.  STARR.  Mayor. 


UNITED  STATES  ENGINEER  OFFICE. 
Vicksburg,  Miss.,  Sept.  29,  1911.— Sealed 
proposals  for  furnishing  and  placing  lock 
gates  and  building  dam  for  Lock  and  Dam 
No.  6,  Ouachita  River,  near  Roland  Raft. 
Ark.,  will  be  received  here  until  12  m., 
Oct.  31,  1911,  and  then  publicly  opened 
Information  on  application.  J.  A.  WOOD- 
RUFF,  Capt.,  Engrs. 


Th.    STARY         No  Excavating  or 
*  MC    v»  1  mv  1  Concrete  Required 

IMPROVED         For  Ins,a"ing 
Ka'ge/    FLUSH  TANK  SIPHON 

(Without  Moving  Parts) 
WRITE  FOR  PARTICULARS. 

F.  STARY  &  SONS,    Cedar  Rapids,  Iowa 


ATTENTION  CONTRACTOR 

A  contractor  desires  to  take  a  partner  in  with 
him  on  fifty  (SO)  miles  of  railroad  grading  who 
has  some  team  outfit,  or  its  equivalent.  I  have 
this  work  direct  from  the  company  and  the  work 
and  prices  are  the  best 

Address  BOX  No.  552,  Engineering  &  Contacting 
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POSITIONS  WANTED 


POSITIONS  WANTED 


MISCELLANEOUS  WANTS 


CONSTRUCTION  SUPERINTENDENT  or 
general  foreman  open  for  engagement;  20 
years'  practical  experience  on  subway  tun- 
nel, shaft  sinking,  reinforced  concrete  and 
heavy  timber  work.  Good  organizer; 
strictly  sober;  best  of  references.  Location 
immaterial.  Address  T.  R.,  Engineering  & 
Contracting,  13-21  Park  Row,  New  York 
City,  N.  Y.  13_2t 

ENGINEER  who  recently  constructed  a  hy- 
dro-electric power  development  will  bo 
open  for  engagement  soon.  Address  Box 
564,  care  of  Engineering  &  Contracting,  537 
So.  Dearborn  St.,  Chicago,  111.  l2-9t 


POSITION  WANTED— As  engineer  or  super- 
intendent with  traction  company  or  contrac- 
tor; 32  years  old;  college  education;  eight 
years'  experience;  four  vears  on  Chicago 
track  rehabilitation.  Will  go  anywhere. 
Address  Box  568,  care  of  Engineering 
Contiacting,  537  So.  Dearborn  St.,  Chicago, 
111.  14_lt 


WANTED  —  Excavation  work  suitable  for 
steam  shovel  and  train  outfit  or  would  con- 
sider concrete  or  lighter  excavation  work. 
Would  bid  direct  or  sublet  same.  Address 
Box  565,  care  of  Engineering  &  Contract- 
ing, 537  So.  Dearborn  St.,  Chicago,  III 

13-2t 


WANTED— POSITION  as  steam  shovel  run- 
ner; am  well  experienced;  can  furnish  good 
recommendations  from  present  employer 
and  others;  also  familiar  with  clam  shell 
and  locomotive  cranes.  Address  Box  567, 
care  of  Engineering  &  Contracting,  537  So. 
Dearborn  St.,  Chicago,  111.  14-lt 


WANTED— Position  as  concrete  foreman; 
eight  years'  experience  on  conduit,  street 
and  foundation  work.  Address  W.  Fish- 
wick,  5729a  Etzel  Ave.,  St.  Louis,  Mo 

12-3t 


WANTED  POSITION  —  Graduate  engineer 
(27)  desires  position  with  engineer  or  con- 
tractor. Three  years'  experience  general 
engineering,  sewers,  and  city  work.  Ref- 
erences furnished.  Address  Box  564,  care 
of  Engineering  &  Contracting,  537  So. 
Dearborn  St.,  Chicago,  111.  12-3t 


CONCRETE  MAN  (40),  ready  to  take  charge 
of  any  concrete  steel  construction.  Rail- 
road work  a  specialty.  Western  references. 
Address  Box  562,  care  of  Engineering  & 
Contracting,  537  So.  Dearborn  St.,  Chi- 
cago, 111.  12-4t 


WANTED — Work  for  three  or  four  teams. 
Would  also  like  place  as  foreman.  Am 
capable  and  can  furnish  best  of  references; 
also  good  engineer  or  machine  man.  Ad- 
dress Box  569,  care  of  Engineering  &  Con- 
tracting, 537  So.  Dearborn  St.,  Chicago  111 

14-3t 

WANTED — Good  dragline  operator  for  ditch 
work  in  Mississippi.  Address  R.  H.  &  G. 
A.  McWilliams,  1600  Steger  Bldg.,  Chicago, 
111-  13-2t 


POSITIONS  VACANT 


CONTRACTORS  —  We  design  plant  and 
equipment  and  make  redesigns  and  esti- 
mates on  all  classes  of  contract  work.  We 
can  cut  your  cost.  Ask  us.  Technical 
Service  Co.,  615  American  National  Bank 
Bldg.,  Richmond,  Va.  12-4t 

COLORED  LABORERS  furnished  to  con- 
tractors all  over  the  entire  South.  I  have 
good  connections  in  several  of  the  more  im- 
portant centers  throughout  the  Southern 
States.  Satisfaction  guaranteed.  When  in 
need  of  colored  labor,  wire  or  write  with- 
out delay  to  headquarters.  L.  A.  Parker 
Charlotte,  N.  C.  12-4t  ' 

WANTED— To  make  drawings.  Any  kind. 
Home  Work.  Machine  designing,  Crushing 
plants.  Concrete  outfits.  Steam  or  gaso- 
line engines.  Illustration  and  Patent  Draw- 
ings. Patents  secured.  Good  work.  Reas- 
onable prices.  Address.  Rosendahl.  6033 
Laflin  St.,  Chicago,  111.  14-et 

WANTED — The  present  address  of  Louis 
Pierres,  powder  man.  D.  W.  Jacks.  Alpine 
Tex.  14r7t 


CONTRACTOR'S  ENGINEER— Graduate,  12 
years'  experience,  heavy  and  complicated 
concrete  construction,  steam  shovel  and 
dredge  work;  employed;  wishes  change. 
Address  Box  553,  care  of  Engineering  & 
Contracting,  537  S.  Dearborn  St.,  Chicago, 
111.  10-8t 


CIVIL  ENGINEER  GRADUATE,  23,  at  pres. 
ent  doing  municipal  work,  desires  a  perma- 
nent position,  with  a  future,  of  rodman, 
levelman  or  transitman.  is  months'  ex- 
perience in  the  anthracite  coal  fields.  Lo- 
cation immaterial.  References.  Address 
O.  W.  H.,  25  N.  Main  St.,  Wilkes  Barre, 
Pa.  l4.3t 


WANTED— Two  first-class  bench  foremen. 
About  twelve  months'  work.  Headings 
out.  Wages  fifty  cents  an  hour.  Rinehart, 
Coleman  &  Co.,  Pleasantville,  N.  Y.  ll-4t 

WANTED— A  good  all  around  blacksmith; 
must  be  sober;  good  wages.  Rinehart 
Coleman  &  Co..  Pleasantville,  N.  Y.  14-2t 


"Mr.Heid"  enreich'j  pocketbooki* nearer 
the  ideal  than  any  on  the  same  subject 
heretofore  published."  Engineering  News. 

"Engineers'  Pocketbook  of  Reinforced  Concrete" 
By  E.  LEE  HEIDENREICH 
Flexible  leather,  4jx6}  Ins.,  374  pages, 
164  Illustrations,  $3.00  net,  postpaid. 

The   Myron   C.  Clark   Publishing  Co. 


WANTED! 

To  purchase  second-hand  air  riveting 
outfit.    State  age,  condition  and  price. 
ADDRESS 

McTERNAN  &  McGEE,  Shreveport,  La. 


BENSON'S  PAYROLL  MANUAL 

A  handy  volume  compiled  for  use  in  preparing 
pay  rolls.  Wages  due  for  any  number  of  hours 
from  1  to  325,  at  usual  rates  from  5  to  50  cents  an 
hour  shown  at  a  glance.  Saves  time.  Avoids  errors. 

Price  $2.00  Postpaid 

F.T.BENSON,        PORT  DEPOSIT,  MD. 


A  BORER  S    F°r  a^  CIasses  °*  Construction  Work  in  Any  Part 
^  of  the  United  States.     Any  Nationality  Desired. 


FURNISHED  W.Reiss  Employment  Agency, 


53  Oreenwich  St 
10  Trinity  Place, 


New  York 


Concrete  Bridges  and  Culverts 

By  H.  G.  TYRRELL.  C.  E. 

Leather.  4*  by  6£  in.;  250  patfes.  06  illustrations.    Price  $3.00. 

"A  decidedly  convenient  and  practical  handbook,  covering  the  various  types  of 
concrete  arch  and  beam  bridges,  culverts  and  trestles."— Concrete  Engineering. 
"It  is  well  adapted  to  the  needs  of  engineers  who  desire  a  concise  yet  comprehen- 
sive reference  book  devoted  exclusively  to  concrete  bridges."— Good  Roads. 

The  Myron  C.  Clark  Publishing  Co. 


537  S.  Dearborn  Street 


Chicago.  111. 
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Several  large  railway  con- 
struction    contracts  have 
The  Doings    been  let  the  past  few  days 
of  the         and  there  appears  to  be  good 
Week  indications  that  a  number  of 

other  big  jobs  will  come  up 
for  letting  this  fall.  The 
Santa  Fe  system  has  surveys  under  way  for  its 
new  line  from  Dodge  City,  Kan.,  to  Colmer, 
N.  Mex.,  and  it  is  expected  that  grading  work 
on  this  line  will  be  under  way  before  the  first 
of  the  year.  The  Minneapolis  &  St.  Louis 
R.  R.  is  also  understood  to  be  planning  a  con- 
siderable amount  of  work  and  the  stockholders 
of  the  company  will  be  asked  to  authorize  a 
bond  issue  of  $75,000,000  for  refunding  pur- 
poses and  for  additions  to  property.  Presuma- 
bly, a  part  of  the  new  financing  will  be  re- 
quired by  the  proposed  absorption  of  the  Iowa 
Central  by  the  Minneapolis  &  St.  Louis.  It 
is  believed  that  the  amalgamation  of  the  lines 
will  be  followed  by  the  immediate  extension 
of  the  lines  to  Canada  and  to  the  Gulf  of 
Mexico. 

Probably  the  largest  railroad  contract  let  in 
the  last  week  is  the  one  secured  by  the  L.  J. 
Smith  Construction  Co.,  of  Kansas  City,  Mo. 
This  contract  calls  for  the  grading  for  a  38V2 
mile  branch  line  from  Cedar  Glade,  Ariz.,  to 
the  site  of  the  new  United  Verde  Smelter  in 
the  Verde  Valley.  The  work  is  to  be  done  for 
the  Santa  Fe,  Prescott  &  Phoenix  Ry.,  and  the 
contract  involves  over  1,000,000  cu.  yds.  of 
rock  work.  Another  good  sized  contract  let 
recently  calls  for  grading  from  Bluestem  to  the 
Columbia  River,  a  distance  of  39  miles,  for  the 
branch  line  for  the  Great  Northern  R.  R. 
Caughren  &  Waldson,  Spokane,  Wash.,  se- 
cured this  contract.  Among  the  other  con- 
tracts let  recently  are  the  following :  M.  P. 
Davis,  Ottawa,  Out.,  for  the  construction  of 
the  Intercolonial  Ry.  branch  line  from  Dart- 
mouth to  Deane  in  Nova  Scotia ;  Nova  Scotia 
Construction  Co.,  for  the  construction  of  the 
Guysboro  branch  in  Nova  Scotia  for  the  In- 
tercolonial Ry. ;  O'Hagan  &  Lake,  Aurora,  111., 
for  constructing  a  subway  at  Independence 
Road,  Kansas  City,  Mo.,  for  the  Kansas  City 
Terminal  Ry. ;  Win.  P.  Carmichael  &  Co.,  St. 
Louis,  Mo.,  for  constructing  a  reinforced  con- 
crete subway  and  pipe  tunnel  under  the  five 
tracks  of  the  Wabash  and  Detroit  Terminal 
R.  R.,  connecting  with  the  "E-M-F"  automo- 
bile factories  of  the  Studebaker  Corporation, 
in  Detroit;  The  Spitzcaufsky  &  Wagner  Con- 
tracting Co.,  Kansas  City,  Mo.,  for  grading 
for  three  miles  of  line  for  the  West  Missouri 
Electric  Ry.  Co.,  of  Kansas  City ;  T.  J.  Asher, 
Wasioto,  Ky,  for  the  construction  of  a  6-mile 
extension  of  the  Wasioto  &  Black  Mountain 
R.  R.  from  Harlan  up  Clover  Fork  to  Ages 
Creek. 

The  Board  of  Trustees  of  the  Sanitary  Dis- 
trict of  Chicago  opened  bids  on  Oct.  5  for  the 
construction  of  another  section  of  the  Calu- 
met-Sag channel.  This  is  a  good  sized  job 
and  includes  some  221,000  cu.  yds.  glacial  drift 
excavation  and  about  351,000  cu.  yds.  of  rock 
excavation.  Winston  Bros.  Co.,  Minneapolis, 
Minn.,  at  $365,070  was  the  low  bidder. 

The  principal  doings  in  the  levee  field  ap- 
pear to  be  the  awarding  of  contracts  for  500,- 
000  cu.  yds.  of  levee  enlargement  by  the  Board 
of  Mississippi  Levee  Commissioners  at  Green- 
ville, Miss.  These  contracts  were  placed  as 
follows:  Lowrance  Bros.,  Memphis.  Tenn., 
177.000  cu.  yds.,  at  27.8  cts. ;  John  Nyestrom, 
Lake  Providence,  La.,  70,000  cu.  yds.,  at  18.4 
cts.;  John  Nyestrom,  Lake  Providence,  La., 
00,000  cu.  vds.,  at  23.60  cts. ;  John  G.  Sessions, 
Memphis,  Tenn.,  133,000  cu.  yds.,  at  22.9  cts.; 
Roach  &  Stansell  and  Dulaney  &  Foote,  Mem- 


phis, Tenn.,  93,000  cu.  yds,  at  31  cts.  The 
East  Side  Levee  &  Sanitary  District.  East  St. 
Louis,  111,  is  calling  for  bids  until  Nov.  1 1  on 
a  good  sized  levee  job.  The  work  calls  for 
the  construction  of  about  2%  miles  of  levee 
requiring  about  73!), 000  cu.  yds.  of  earth  em- 
bankment. 

Bids  are  now  being  taken  by  the  6th  Ward 
and  Crowley  Drainage  District  of  Crowley, 
La,  on  a  good  sized  open  ditch  job.  The  work 
calls  for  the  construction  of  about  40  miles 
of  open  ditches  ranging  from  two  to  six  miles 
in  length  and  requiring  about  600,000  cu.  yds. 
of  excavation. 

Ralph  Modjeski,  Consulting  Engineer,  Chi- 
cago, III,  has  completed  and  forwarded  plans 
for  the  construction  of  the  proposed  new 
Broadway  bridge  at  Portland,  Ore,  to  Mayor 
Rushlight  foe  approval.  The  bids  for  the 
construction  work,  cost  of  which  is  estimated 
at  $800,000,  will  be  called  for  shortly.  The 
steel  for  the  new  bridge  will  weigh  7,120  tons. 
The  bridge  will  have  seven  spans  and  viaduct 
approaches.  It  will  be  70  ft.  wide  over  all, 
46%  ft.  wide  between  curbs,  and  have  8-ft. 
sidewalks.  It  will  be  50  ft.  between  frusses. 
The  specifications  provide  for  the  furnishing 
of  all  materials,  construction  and  erection, 
painting  and  paving  the  bridge  complete. 


The  recent  discussion  re- 
garding the   application  of 
Scientific       scientific  management  to  the 
..,  operation  of   railroads  has 

Management.  moveci  a  correspondent  *o 
write  us  the  following  let- 
ter: ■• 

On  one  of  the  western  railroads  the  fences 
along  its  lines  are  in  such  bad  condition  that 
cattle  are  continually  getting  onto  the  tracks. 
As  a  result  the  trains  of  this  railroad  killed 
20,000  cattle  last  year.  Of  course,  each  one.  of 
these  animals  was  blooded  stock,  pedigreed  and 
exceedingly  valuable,  and  the  railroad  must 
have  had  to  pay  at  least  $100  to  settle  each 
claim.  20,000  times  $100  makes  $2,000,000  that 
this  railroad  had  to  pay  because  it  didn't  keep 
its  fences  in  good  condition.  In  addition  if 
these  cattle  had  been  killed  by  the  butcher  and 
shipped  to  market  or  if  they  had  been  shipped 
to  market  on  the  hoof  they  would  have  made 
at  least  5,000  tons  of  freight  which  this  railroad 
would  have  handled.  So  the  road  not  only  lost 
this  traffic  but  also  had  to  pay  out  $2,000,000. 
Now  do  you  think  that  is  scientific  manage- 
ment? 

We  refuse  to  discuss  the  question.  We  long 
ago  gave  up  the  idea  of  trying  to  argue  with 
a  man  who  makes  up  his  own  statistics  as  he 
needs  them. 


Some   interesting  figures 
regarding     the     rates  of 
Workmen's     wages  paid  to  workmen  in 
W     p    •         certain  sections  of  England 

vv  ages  are  gjven   Jn  a   recent  issue 

England.  of  The  Surveyor.  The  fig- 
ures relate  to  the  wages 
paid  regularly  employed  workmen  in  the  dis- 
tricts in  the  West  Riding  of  Yorkshire.  The 
wages  paid  a  district  road  foreman  range  from 
a  maximum  of  $12  per  week  to  a  minimum  of 
$5.28  per  week,  the  average  probably  being 
about  $8.  The  wages  of  teamsters  employed 
regularly  by  the  district  average  about  $6  per 
week.  Road  laborers  are  paid  from  10  cts.  to 
12  cts.  an  hour,  which  wouldn't  make  such  a 
bad  day's  pay  if  the  working  time  was  say  24 
hours  long;  however,  the  average  working  day 
is  a  trifle  over  8  hours.  Pavers  receive  15  cts. 
to  18  cts.  an  hour  and  paver's  helpers  are  paid 
from  10  cts.  to  12  cts.  an  hour.    Masons  av- 


erage from  17  cts.  to  20  cts.  an  hour  and  the 
pay  of  their  helpers  ranges  from  10  to  12  cts. 
per  hour.  Pitch  boilers  engaged  in  tarring 
macadam  or  in  constructing  tar  macadam  are 
paid  at  the  rate  of  11  cts.  or  12  cts.  per  hour. 
Street  sweepers  are  paid  as  little  as  8  cts.  an 
hour  and  as  much  as  12  cts.  an  hour,  while 
night-soil  scavengers  receive  96  cts.  to  $1.02 
per  day.  The  pay  of  sewage  works  laborers 
ranges  from  80  cts.  a  day  up  to  $6.90  a  week 
for  a  "thrower  out."  Night  watchmen  receive 
the  minimum  wages,  the  pay  averaging  about 
72  cts.  per  night.  The  average  number  of 
working  hours  in  a  week  in  summer  is  about 
49 ;  in  winter  the  average  is  about  45  hours. 
The  cost  of  living  is  less  in  England  than  it  is. 
in  this  country ;  on  the  other  hand  it  would 
seem  that  the  English  workmen  had  less  to- 
live  on.  _« 


Highway  commissioners 
are  beginning  to  realize  that; 
Width  of       *"r  tnc  s,na"  traffic  coun- 
p  try  road  a  type  of  construc- 

country  tl,m  different  from  that  em- 
Roads,  ployed  on  main  traveled 
highways  can  be  used.  On 
the  average  country  road  where  the  traffic  is 
light  the  thickness  and  the  width  of  the  mac- 
adam can  be  much  reduced.  Inasmuch  as,  aside 
from  the  thickness  of  a  road,  its  width  is  a 
controlling  factor  in  the  cost,  it  is  evident  that 
roads  as  narrow  as  consistent  with  proper 
service  should  be  built.  In  the  third  annual  re- 
port of  the  Illinois  Highway  Commission,  Mr. 
A.  N.  Johnson,  State  Engineer,  discusses  this 
matter  of  width  of  macadam  as  follows: 

Experimental  roads  built  by  the  State  High- 
way Commission  have  varied  from  30  ft.  to  10 
ft.  The  majority,  however,  have  been  12  ft. 
wide.  A  careful  observation  of  all  these  roads, 
and  on  many  miles  of  other  roads,  shows  that 
on  the  average  country  road  the  traffic  does 
not  use  much  over  8  to  9  ft.  of  the  actual  road 
surface,  and  it  might  be  stated  in  passing  that 
this  very  fact  is  the  cause  of  the  greatest  diffi- 
culty in  the  up-keep  of  the  average  country 
road.  It  costs  far  less  to  maintain  a  road  16 
or  18  ft.  in  width,  on  which  the  traffic  is  well 
distributed,  than  it  does  on  an  S  or  9  ft.  road, 
on  which  the  traffic  is  necessarily  confined  to 
one  track.  Wherever  the  traffic  is  so  confined, 
for  whatever  reason,  all  the  wear  on  the  road 
is  in  one  place,  the  surface  does  not  wear  even- 
ly; depressions  and  ruts  soon  appear  in  which 
the  water  can  collect  to  further  soften  the  road 
and  hasten  its  ultimate  destruction.  No  road 
should  be  constructed  so  narrow  that  single 
horse  traffic  will  not  have  a  chance  to  spread 
sufficiently  to  bring  the  horse  track  of  the  ve- 
hicles at  one  side  of  the  road  in  line  with  the 
wheels  of  the  vehicles.  As  wagons  have  a  tread 
of  about  5  ft,  there  should  be  2V2  ft.  on  either 
side  of  the  center  track  or  a  width  of  10  ft.; 
in  addition,  there  should  also  be  at  least  a  foot 
of  stone  between  the  outer  edge  of  the  wheel 
and  the  edge  of  the  road,  making  a  total  of  12 
ft.  as  the  minimum  width.  Many  communities 
have  desired  a  much  wider  road  than  12  ft., 
the  first  argument  advanced  being  this  is  not 
wide  enough  for  wagons  to  pass.  It  is  pointed 
out  in  answer  to  this,  that  it  is  seldom  loaded 
wagons  meet;  therefore,  the  unloaded  one  can 
turn  aside  with  little  difficulty.  The  fact  that 
the  side  of  the  road  is  not  traveled  in  bad 
weather,  it  does  not  become  cut  up,  so  that 
the  occasional  turning  out  for  vehicles  to  pass 
is  done  without  any  difficulty  or  inconvenience, 
as  practical  experience  shows.  In  fact,  after 
the  12-ft.  road  is  built  and  used,  there  are  few 
but  what  say  it  is  too  wide,  as  scarcely  more 
than  S  ft.  of  the  road  is  used. 
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Alabama. 

The  Mobile  West  Shore  Traction  Co.,  of 
Mobile,  has  increased  its  capital  stock  from 
$10,000  to  $100,000.  It  is  believed  that  the 
survey  for  the  line  between  Mobile  and  Ala- 
bama Port  will  be  completed  within  30  days, 
and  that  the  work  of  completing  the  survey 
through  to  Pascagoula  will  be  rushed  as  fast 
as  possible. 

The  Kaul  Lumber  Co.,  of  Birmingham, 
Ala.,  is  contemplating  the  construction  of  a 
saw  mill  plant  at  Tuscaloosa,  Ala.,  and  the 
construction  of  20  to  25  miles  of  railroad  from 
its  proposed  mill  site  to  its  timber.  Pond 
and  yard  track  excavations  around  the  mill 
site  are  estimated  at  about  65,000  cu.  yds.  and 
the  railroad  work  is  estimated  at  approxi- 
mately 220,000  cu.  yds.  The  company  would 
be  glad  to  have  inquiries  from  contractors  de- 
siring to  submit  bids  on  this  work.  A.  P. 
Head  is  Secretary  of  the  company. 

The  Mobile  Interurban  R.  R.  Co.,  of  Mo- 
bile, has  been  incorporated  with  a  capital 
stock  of  $25,000  and  proposes  to  operate  a 
street  car  line  from  the  terminus  of  Spring- 
Hill  line  of  the  Mobile  Light  &  Railway,  to 
a  place  called  Pinehurst,  a  new  suburb  of 
Mobile  County.  P.  C.  Meechem  is  Presi- 
dent and  C.  V.  Shoub  is  Vice-President  and 
General  Manager.  The  company  will  use 
gasoline  motor  cars. 

The  Dauphin  Island  Railway  &  Harbor  Im- 
provement Co.,  T.  W.  Nicoll,  Chief  Engineer, 
Bank  of  Mobile  Bldg.,  Mobile,  Ala.,  has  about 
completed  surveys  for  its  projected  25-mile 
line  between  Mobile  and  Cedar  Point. 

It  is  expected  that  the  Louisville  &  Nash- 
ville R.  R.  will  begin  work  this  month  on 
its  improvements  at  Cullman,  which  will  in- 
volve the  expenditure  of  about  $200,000.  The 
work  includes  the  making  of  a  l!)-ft.  cut 
through  the  town,  and  the  building  of  a  new 
passenger  and  freight  station,  the  passenger 
station  alone  to  cost  in  the  neighborhood  of 
$00,000. 

A  company  is  being  organized  at  Monroe- 
ville,  Ala.,  to  finance  the  extension  of  the 
Manistee  &  Repton  R.  R.  from  Conley  over 
the  old  grade  of  the  old  Manistee  Lumber  Co. 
to  Monroeville  and  building  it  from  there  to 
Monroe  Station  on  the  Louisville  &  Nash- 
ville over  the  grade  of  the  Monroeville  Au- 
tomobile Co.,  which  grade  only  lacks  about 
%  a  mile  of  being  completed.  Very  little 
work  will  be  required  to  put  the  grades  in 
shape  for  the  road.  It  is  stated  that  the 
Louisville  &  Nashville  will  furnish  the  steel 
rail  and  other  equipment  for  the  line  and  will 
operate  it  as  an  independent  line.  Harnett  & 
BugST,  attorneys,  Monroeville,  are  reported  to 
be  interested. 

The  Eufaula  &  Chattahoochee  Valley  Ry. 
Co.  has  been  incorporated  with  a  capital  stock 
of  $lon,000  and  proposes  to  build  a  line  from 
a  point  on  the  Seaboard  in  Russell  County, 
through  Eufaula  to  St.  Andrews  Bay,  Fla. 
]  P,  Foy  and  L.  W.  Wild,  Eufaula,  Ala.,  arc- 
interested. 

[|  is  reported  in  Birmingham  that  the  St. 
Louis  &  San  Francisco  R.  R.  will  within  the 
in  \ i  few  months  acquire  the  Atlanta,  Hir- 
mingham  &  Atlantic  R.  R.  and  will  use  the 
In.     f,,r  a  southeastern  nutlet  to  the  Atlantic 

seaboard.  It  has  been  rumored  frequentlj 
that  the  Central  of  Georgia  was  trying  to  get 
control  of  the  road. 

Mi.    citizens  of   I'ittsview,  Ala.,  have  sub- 

i  ribed  $10,000  of  the  stock  of  the  Eufaula  & 

Chattahoochee    Valley    Ry.    Co.,   which  plans 
the  construction  of  a  railroad  in  Russell  Conn 
tv   from    Eufaula   to    I'ittsview      In  addition 
they  have  secured  a  right  of  way  to  the  Par- 
ker County  line,  a  distance  of  one  and  one 

quartet   miles,  over  which  they  will  lay  a 

jzraded  track,  and  have  made  arrant-incuts  for 
the  site  of  a  terminal  within  the  town.  The 
Pittsview  stockholders  will  be  represented  on 


the  board  of  directors  of  the  railway  company 
by  four  members. 

The  State  Railroad  Commission  has  issued 
an  order  that  the  Alabama  Great  Southern, 
Southern,  Louisville  &  Nashville  and  the 
Atlanta,  Birmingham  &  Atlantic  Rys.  should 
submit  plans  within  f)0  days  for  a  union  pas- 
senger depot  at  Bessemer.  Should  they  fail 
to  agree  upon  a  location  the  commission  will 
designate  one. 

The  Birmingham  &  Southeastern  Ry.,  W. 
M.  Blount,  President,  Union  Springs,  Ala., 
has  started  surveys  for  an  extension  from 
Tallassee  into  Birmingham.  The  road  will 
touch  Eclectic,  in  Elmore  County,  and  Cen- 
tral and  Rockford,  in  Coosa  County.  A  short 
distance  out  of  Rockford  the  road  will  use 
the  track  of  another  railroad  into  Birming- 
ham. The  completion  of  this  northern  link 
will  give  a  line  of  102  miles  through  to  Union 
Springs  as  the  road,  35  miles  long,  between 
Union  Springs  and  Tallassee,  will  be  finished 
within  a  month.  From  Union  Springs  the 
railroad  will  push  out  south,  with  St.  An- 
drews Bay  as  the  objective  point,  but  the 
route  to  be  taken  by  the  southern  branch  is 
unsettled  as  yet.  It  may  be  via  Dothan,  or 
it  may  exclude  Dothan  and  go  by  Chipley, 
Fla.,  and  may  also  take  in  Brundidge  on  the 
way. 

Arizona. 

®The  L.  J.  Smith  Construction  Co.,  Kansas 
City,  Mo.,  has  been  awarded  the  contract  for 
the  grading  for  a  381/4-mile  branch  line  from 
Cedar  Globe  to  the  site  of  the  United  Verde 
Smelter  in  the  Verde  Valley.  The  line  will  be 
built  for  the  Santa  Fe,  Prescott  &  Phoenix 
Ry„  of  which  J.  A.  Jaeger,  Prescott,  Ariz.,  is 
Chief  Engineer,  and  will  be  known  as  the 
Verde  Valley  Ry. 

Arkansas. 

Application  has  been  made  to  the  State 
Board  of  Railway  Incorporation  for  a  char- 
ter for  the  Rock  Island  &  Dardanelle  R.  R. 
Co.  The  new  company  is  a  reorganization 
of  the  Ola  &  Dardanelle  R.  R„  which 
operates  15  miles  of  line.  The  Ola 
&  Dardanelle  was  organized  in  1900',  af- 
terward placed  in  the  hands  of  a  receiver 
and  recently  sold,  the  purchasers  being  the 
Commonwealth  Co.  of  St.  Louis,  a  creditor 
of  the  road. 

Aso  soon  as  the  preliminary  lines  are  com- 
pleted for  the  DeQueen  &  Eastern  Ry.  from 
DeQueen  to  Hot  Springs,  Ark.,  work  will  be 
started  locating  a  permanent  route.  Matt  Al- 
len is  Superintendent  of  the  company,  Ed- 
ward Byington  is  Chief  Engineer  and  J.  H. 
Murray  is  Inspector.  As  mentioned  in  our 
Sept.  27  issue,  the  headquarters  of  the  com- 
pany are  at  DeQueen,  Ark. 

Work  will  be  started  shortly,  it  is  said,  on 
the  proposed  interurban  line  to  connect 
Joncsboro  and  Nettleton.  The  line,  as  pro- 
iected,  will  run  south  to  the  city  limits  of 
Joncsboro  and  then  east  to  Nettleton.  J.  E. 
Thompson,  Joncsboro,  Ark.,  is  the  promoter. 

California. 

®Geo.  W\  West,  San  Bernardino,  Cal.,  as 
noted  in  our  Sept.  27  issue,  has  a  contract 
for  grading  for  double  track  for  the  Atchi- 
son, Topeka  &  Santa  Fe  Ry.  between  doffs 
and  Needles,  Cal.  The  contract  includes  189,- 
000  CU.  yds.  earth  and  rock  excavation  and 
embankment.  None  of  the  work  will  be  sub- 
let. 

Advices  from  Monterey  state  that  the  Mon 
terey  X-  Del  Monte  Heights  R\    Co.  lias  been 
reorganized  and  that  (ieorge  \Y    Phelps  has 
purchased  the  interests  of  A   G.  Met/  and  II 

r    O'Bryan,  the  latter  two  having  retired 

from  the  directorate.  Thcv  will  be  succeeded 
bv  Mrs  G  VV  Phelps  and  II  K  W'aldman 
The  road  will  be  completed  in  a  short  time, 
the  necessary  capital  having  been  secured  by 
the   new   purchasers.     Work  on   the  uneotn 


pleted  -ortion  of  roadbed  will  be  done  under 
the  supervision  of  H.  D.  Severance,  engineer 
of  the  road.  Electricity  will  be  the  power 
used,  with  the  overhead  trolley  system.  The 
present  franchise  covers  the  ground  from 
Broadway  Ave.  in  Del  Monte  Heights  to  the 
city  limits  of  Monterey,  at  the  corner  of 
Del  Monte  grounds,  a  distance  of  over  three 
miles. 

Members  of  the  Public  Service  Board  have 
passed  a  resolution  advising  the  City  Council 
of  Los  Angeles,  Cal.,  to  accept  the  tender  of 
the  Nevada  &  California  Ry.  of  $25  per  acre 
for  right  of  way  across  city  property  in  the 
Owens  River  Valley  for  the  proposed  line 
from  Mojave  to  Owenyo. 

E.  W.  Armfield,  Woodland,  Yolo  County, 
Cal.,  has  deeded  to  the  Vallejo  &  Northern 
R.  R.  Co.  property  which  will  be  used  for  a 
depot  site  and  yards  by  the  Sacramento- Wood- 
land R.  R.  and  other  branches  of  the  Vallejo 
&  Northern  R.  R. 

The  Oakland,  San  Francisco  &  San  Jose 
Ry.  (Key  Route)  has  secured  the  last  link 
in  its  right  of  way  between  Oakland  and  San 
Jose  and  it  is  understood  that  within  two 
weeks  active  construction  work  on  the  new 
line  will  commence,  as  necessary  surveys  have 
been  completed  and  materials  ordered. 

Colorado. 

The  Paradox-Pacific  Land  &  Construction 
Co.  of  Montrose,  Colo.,  which  is  endeavoring 
to  finance  the  construction  of  a  railroad  from 
Montrose  to  the  Paradox  country,  where  the 
vanadium  and  radium  mines  are  being 
worked,  has  elected  the  following  board  of 
directors  for  the  ensuing  year:  J.  A.  Becker, 
E.  S.  Beckwith,  A.  B.  Marshall,  C.  H.  Nickell, 
S.  H.  Blakeslee,  Cannon  Layton  and  K.  T. 
Hequenbourg. 

Official  announcement  has  been  made  that 
the  Colorado  Light  &  Power  Co.  of  Canon 
City  has  been  purchased  by  the  Byllesbey  Co. 
of  Chicago.  The  same  company  recently  ac- 
quired the  Pueblo  Suburban  Light  &  Trac- 
tion plant. 

District  of  Columbia. 

®A.  &  C.  Wright,  Richmond,  Va.,  are  re- 
ported to  have  been  awarded  the  contract  for 
the  construction  of  the  projected  line  of  the 
Washington  &  Old  Dominion  Ry.  Co.  between 
Washington,  D.  C,  and  Winchester,  Va. 

Surveys  are  under  way  for  the  newly 
projected  electric  line  between  Chevy- 
Chase  and  Great  Falls,  land  for  which  was 
recently  acquired  by  Washington  capitalists. 
The  line,  it  is  said,  will  run  in  a  direct  line 
between  the  two  places  and  connect  with  the 
Capital  Traction  Co.'s  line  at  Chevy  Chase. 

Georgia. 

The  Savannah  Electric  Co.,  Savannah,  has 
applied  to  the  City  Council  of  that  city  for 
permission  to  extend  its  lines  and  re-arrange 
its  routes  through  the  city. 

The  Savannah,  Augusta  &  Northern  Ry., 
L.  E.  Wooten,  General  Manager.  Statesboro, 
Ga.,  now  operating  3!)  miles  of  line  from 
Statesborp  to  Stevens  Crossing,  is  to  be  ex- 
tended to  Louisville,  Ga. 

The  State  Railroad  Commission  held  a 
hearing  on  Oct.  5  on  the  application  of  the 
Atlanta  Northeastern  R,  R,  Co.  for  authority 
to  increase  its  capital  stock  to  $1,200,000. 

Work  will  be  resumed  shortly  on  the  con- 
struction of  the  Plot-villa  X-  Indian  Springs 
Ry,  and  the  line  will  be  completed  between 
Jackson  and  the  Springs  Work  will  then 
be  started  on  the  construction  of  the  line 
between    Griffin,    lackson.   Social    Circle  and 

Mansfield.    W    F  Smith.   Fldvilla,  Ga.,  is 

Secretary  of  the  company. 

Idaho. 

It  has  been  announced  at  Cocur  d'Alene. 
Idaho,  that  the  Chicago.  Milwaukee  &  Puget 
Sound  has  agreed  to  take  immediate  steps  to- 


*!♦  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ward  the  completion  of  the  road  into  that 
city. 

The  Twin  Falls  County  Ry.  Co.  has  tiled 
a  $5,000  bond  with  the  County  Commissioner 
at  Twin  Falls  for  the  construction  of  its  pro- 
posed electric  railway.  The  road  will  run 
from  the  southeast  corner  of  Buhl  south  four 
miles,  west  four  miles,  south  one  mile  and 
west  four  miles  to  Castleford,  thus  bringing 
Castleford  in  railroad  touch  with  Buhl,  which 
is  the  nearest  trading  point;  and  from  the 
northeast  corner  of  Buhl  east  seven  miles, 
south  one  mile,  then  east  eight  miles,  tra- 
versing the  rich  Sucker  Flat  country,  then 
south  two  miles,  entering  Twin  Falls. 

Illinois. 

Business  men  of  Quincy  are  reported  to 
have  undertaken  to  raise  practically  all  of 
the  necessary  money  for  making  surveys  and 
for  the  preliminary  work  for  the  proposed 
Quincy  &  Western  interurban  line.  Henry 
Dayton,  Quincy,  III,  is  President. 

The  Chicago  &  Northwestern  Ry.  has  no- 
tified the  Village  Board  of  Maywood,  a  sub- 
urb of  Chicago,  that  its  tracks  would  be  ele- 
vated through  Maywood,  Melrose  Park  and 
Bellwood  within  the  next  two  years.  Eleva- 
tion of  the  road  is  now  in  progress  in  River 
Forest. 

The  Rock  Island  Southern  R.  R.,  W.  W. 
McCullough,  General  Manager,  Monmouth, 
111.,  is  reported  to  have  secured  from  the  U. 
S.  government  the  right  to  enter  the  business 
district  of  Rock  Island  along  the  Mississippi 
River  the  same  as  the  D.  R.  I.  &  N.  W.  does. 
This  would  bring  the  interurban  up  the  river 
and  solve  the  problem  of  entering  Rock 
Island. 

City  Council  of  Galesburg,  111.,  has  reached 
an  agreement  with  officials  of  the  Chicago, 
Burlington  &  Quincy  for  the  construction  of 
improvements  at  that  place  to  necessitate  an 
expenditure  of  approximately  $1,000,000.  The 
work  will  include  a  new  depot  and  the  enlarge- 
ment of  the  yards. 

The  following  bids  were  received  by  the 
court  at  Peoria,  111.,  for  the  Macomb  &  West- 
ern Illinois  R.  R.,  in  an  endeavor  to  settle 
the  estate  of  C.  V.  Chandler:  Fred  A.  Fitch. 
Kansas  City,  Mo.,  $45,000;  W.  A.  Work,  Ma- 
comb, $40,000 ;  Rachel  Craig  et  al..  Macomb, 
$75,000;  Joseph  &  Bros.,  Cincinnati,  O.,  $33.- 
167.  The  first  two  bidders  named  deposited 
a  certified  check  for  $5,000  as  an  evidence  of 
good  faith,  and  these  bids  are  the  only  ones 
that  will  be  considered.  It  is  understood  that 
if  F.  A.  Fitch  secures  the  line  he  will  electrify 
it  and  build  extensions. 

Indiana. 

The  Richmond  &  Eastern  Indiana  Traction 
Co.,  the  incorporation  of  which  was  mentioned 
in  our  last  issue,  projects  a  90-mile  line  to 
run  from  Portland,  Ind.,  to  Harrison.  O.,  in 
Union  City,  Richmond  and  Liberty.  Surveys 
have  not  been  made  as  yet  nor  has  the  con- 
struction capital  been  secured.  S.  E.  Jones. 
Richmond,  Ind.,  is  President  and  Chas.  W. 
Jordan,  Richmond,  is  Secretary-Treasurer. 

The  Indianapolis  &  Meridian  Interurban 
Ry.  Co.,  John  A.  Schaefer,  Indianapolis,  Ind.. 
President,  which  recently  applied  for  a  fran- 
chise at  Gary,  is  also  considering  building  a 
loon  from  Gary  through  Crown  Point.  The 
main  line  of  the  road,  as  projected,  will  run 
through  the  cities  of  Rushville,  Medaryville, 
Valparaiso,  Gary  and  Hammond. 

The  officials  of  the  Indianapolis  &  Cincin- 
nati Traction  Co.,  Indianapolis,  Ind.,  will  soon 
start  upon  a  tour  of  inspection  of  the  dif- 
ferent routes  proposed  for  completing  the 
line  between  Indianapolis  and  Cincinnati. 

Kansas. 

®The  contract  for  the  construction  of  a 
roundhouse  for  the  Midland  Valley  R.  R.  at 
the  intersection  of  Harry  St.  and  the  Midland 
Valley  tracks,  west  of  the  river  at  Wichita, 
Kan.,  was  awarded  to  Hammond  Construction 
Co.  of  that  city  at  $12,000. 

Work  has  been   started   by   the  Missouri. 
•    Kansas  &  Texas   (Katy)   R.  R.  on  the  re- 
construction of  the  Neosho  Division  between 
Parsons  and  Junction  City.    It  has  been  an- 


nounced that  new  tics  and  steel  will  be  laid 
from  Pigua  to  Junction  City,  Kan.,  and  that 
work  will  be  completed  by  the  spring.  F. 
Ringer,  Parsons,  Kan.,  is  Assistant  Engineer 
of  the  company. 

The  St.  Louis  it  San  Francisco  (. Frisco) 
R.  R.  is  planning  the  construction  of  a  $50,000 
passenger  station  at  Pittsburg,  Kan.  The  im- 
provement of  track  facilities  at  that  place  is 
also  under  consideration.  D.  C.  Davis,  Pitts- 
burg, Kan.,  is  Division  Roadmaster. 

Kentucky. 

®T.  J.  Asher,  Wasioto,  Ky.,  lias  been 
awarded  a  contract  by  the  Louisville  &  Nash- 
ville R.  R.  for  the  construction  of  a  6-mile 
extension  of  the  Wasioto  &  Black  Mountain 
R.  R.  from  Harlan  up  Clover  Fork  to  Ages 
Creek.  Mr.  Asher  is  completing  a  branch  line 
on  Bob  Creek  in  Bell  County  and  as  soon  as 
that  grade  is  done  he  will  move  his  steam 
shovel  to  the  Harlan  extension,  which  will 
not  be  later  than  Oct.  15. 

Preliminary  surveys  have  been  started  for 
the  proDosed  line  of  the  Kentucky  Southwest- 
ern Electric  Railway,  Light  &  Power  Co., 
the  incorporation  of  which  was  mentioned  in 
our  Sept.  27  issue.  This  line  will  be  140  miles 
long  and  will  extend  from  Padttcah,  Ky.,  to 
Union  City,  Tenn.  Construction  work  may 
be  started  next  year.  W.  A.  Calhoun,  609 
City  National  Bank  Bldg.,  Paducah,  Ky.,  is 
Chief  Engineer. 

Maryland. 

The  Ridgeley  &  Miller  Avenue  Ry.  Co., 
which  is  to  build  a  trolley  line  from,  the  Po- 
tomac River  bridge  just  opposite  Cumber- 
land, to  run  a  distance  of  about  two  miles 
through  Ridgeley,  where  the  Western  Mary- 
land Railroad  Co.  now  has  its  shops,  has  ap- 
plied to  the  court  of  Mineral  County,  West 
Virginia,  for  a  franchise  to  use  the  county 
roads.  The  petition  comes  up  for  a  hearing 
Oct.  14  in  Kevser. 

Massachusetts. 

Hearing  was  held  on  Oct.  6  by  the  State 
Railroad  Commission  on  the  application  of 
the  Boston  Elevated  Ry.  Co.,  Geo.  A.  Kim- 
ball, Chief  Engineer,  Boston,  Mass.,  to  issue 
additional  bonds  to  the  amount  of  $5,000,000 
for  meeting  the  expenses  incurred  in  con- 
struction work. 

Advices  from  Boston,  Mass.,  state  that-  bor- 
ings are  being  made  on  Clarendon,  Berkeley 
and  Arlington  Sts.  for  the  Transit  Commis- 
sion to  determine  the  material  through  which 
the  Boylston  St.  tunnel  will  be  constructed. 
Borings  on  the  line  of  the  other  projected 
tunnels  will  be  made  soon. 

Michigan. 

®Wm.  P.  Carmichael  &  Co.,  Fullcrton 
Bldg.j  St.  Louis.  Mo.,  has  been  awarded  con- 
tract for  the  reinforced  concrete  subway  and 
pipe  tunnel  under  the  live  tracks  of  the  Wa- 
bash and  Detroit  Terminal  R.  R.,  connect- 
ing with  the  "E-M-F"  automobile  factories 
of  the  Studebaker  Corporation,  in  Detroit. 
The  structure  will  be  wholly  of  reinforced 
concrete. 

The  Ann  Arbor  R.  R.  will,  according  to  in- 
formation received  from  Ovvosso,  Mich., 
double  track  the  main  line  within  the  city 
limits  of  Flint,  Mich.,  to  accommodate  freight 
trains.  Work,  it  is  said,  will  he  started  at 
once.  J.  K.  Howard,  Owosso.  Mich.,  is  Engi- 
neer Maintenance  of  Way. 

The  Village  Council  of  Romeo  has  granted 
a  franchise  for  the  proposed  traction  line 
between  that  place  and  Imlay  City.  The  pro- 
moters expect  to  operate  gasoline  cars. 

The  Michigan  Central  R.  R.,  G.  H.  Webb. 
Chief  Engineer,  Detroit,  will  expend  a  large 
sum  for  grade  separation  work  at  Jackson. 
The  company  is  also  planning  to  erect  a  new 
$200,000  station  at  that  place. 

Plans  are  reported  to  have  been  completed 
for  the  proposed  railroad  from  Romeo  to 
Almont  and  Imlay  City,  and  the  beginning 
of  construction  work  is  said  to  be  waiting 
on  the  granting  of  franchises  by  the  various 
towns  through  which  the  road  will  pass. 
Gasoline  motor  cars  are  to  be  operated  on 


the  line  and  the  promoters,  L.  A.  Clark  and 
B.  C.  Loughlin,  of  Detroit,  arc  said  to  have 
already  placed  the  orders  for  the  cars. 

The  Michigan  it  Indiana  Traction  Co.,  of 
Battle  Creek,  Mich.,  has  been  incorporated 
with  a  capital  stock  of  $500,000. 

Minnesota. 

Committees  of  Commercial  Club  of  Fargo, 
N.  Dak.,  will  confer  with  the  new  owners 
of  the  Fargo  it  Moorehead  Street  R.  R..  Fargo, 
regarding  the  building  of  a  short  branch 
from  the  end  of  the  Moorhead  line  to  Dil- 
worth. 

The  Minneapolis  it  St.  Louis  R.  R.  is  un- 
derstood to  be  planning  to  ask  its  stockhold- 
ers to  authorize  a  bond  issue  of  $75,000,000 
for  refunding  purposes  and  to  provide  for 
additions  to  property.  The  stockholders  will 
be  asked  also  to  sanction  an  increase  of  the 
preferred  stock  by  $8,000,000  and  the  com- 
mon stock  by  $9,000,000.  Presumably,  a  part 
of  the  new  financing  will  be  required  by  the 
proposed  absorption  of  the  Iowa  Central  by 
the  Minneapolis  it  St.  Louis.  The  former 
company  is  to  be  leased  by  the  latter  as  a  first 
step  toward  consolidation.  The  Minneapolis 
&  St.  Louis  R.  R.  Co.  has  appointed  a  com- 
mittee consisting  of  Edwin  Hawley,  Newman 
Erb  and  S.  H.  Davis  to  confer  with  a  com- 
mittee consisting  of  T.  P.  Shonts,  Frank 
Trumbull  and  J.  J.  Slocum,  appointed  by  the 
Iowa  Central  R.  R.  Co.,  to  agree  upon  the 
terms  of  a  lease.  It  is  believed  that  the  amal- 
gamation of  the  lines  will  be  followed  by  the 
extension  of  the  lines  to  Canada  and  to  the 
Gulf  of  Mexico. 

The  Chicago,  Rock  Island  &  Pacific  R  R. 
has  purchased  two  large  tracts  of  land  at 
Minneapolis  and  announcement  has  been 
made  that  $2,000,000  will  be  expended  for 
freight  terminals. 

Mississippi. 

Steps  have  been  taken  to  secure  a  fran- 
chise, terminal  facilities  and  right  of  way  at 
Meridian,  Miss.,  for  the  Memphis  &  Pensacola 
R.  R.,  which  proposes  a  line  from  Pensacola, 
via  Meridian  and  Helena,  Ark.,  to  Memphis. 
It  is  understood  that  arrangements  have  been 
made  for  financing  the  road,  that  the  right  of 
way  for  practically  the  entire  route  had  been 
secured  and  that  grading  for  a  considerable 
distance  had  already  been  done.  Among  those- 
interested  in  the  project  are  W.  P.  Dickinsoni 
of  Chicago,  B.  C.  Plumb  of  London,  T.  H . 
Jones  of  St.  Louis,  George  Zouill  of  Chicago/, 
and  C.  H.  Pond  of  Moorehead,  Miss. 

Missouri. 

®The  Hancock-McMahon  Construction  Co.. 
Lawrence,  Kan.,  has  shipped  its  concrete  out- 
fit, composed  of  five  machines,  from  the  D.  & 
R.  G.  Ry.,  where  it  recently  finished  a  24.0nn 
cu.  yd.  concrete  job,  to  Dearborn,  Mo.  The 
Hancock-McMahon  Co.  has  taken  all  of  the 
heavy  concrete  work  on  the  electric  line  now 
being  built  between  Kansas  City  and  St.  Joe, 
including  all  piers  and  abutments  and  also  in- 
cluding the  structure  across  the  Platte  River. 

®The  Spitcaufsky  &  Wagner  Contracting 
Co.,  Kansas  City.  Mo.,  has  been  awarded  a 
contract  by  the  West  Missouri  Electric  Ry. 
Co.,  Henri  Pattee,  General  Manager,  Kansas 
City,  for  constructing  the  grade  for  three 
miles  of  line  from  Kansas  City  in  a  south- 
easterly direction.  The  West  Missouri  Elec- 
tric Ry.  was  organized  some  time  ago  for 
the  purpose  of  building  a  line  to  Warrens- 
burg,  Mo. 

®0'Hagan  it  Lake.  323  Mercantile  Block. 
Aurora,  111.,  have  been  awarded  a  contract  by 
the  Kansas  City  Terminal  Ry.  Co..  Kansas 
City,  Mo.,  to  construct  a  subway  under  its 
tracks  at  Independence  Road.  This  work 
amounts  to  approximately  25,000  cu.  yds.  of 
excavation  and  4,000  cu.  yds.  of  concrete,  and 
also  includes  the  required  paving,  sewer,  etc.. 
in  connection  with  the  work. 

Grading  on  the  new  line  of  the  Missouri. 
Arkansas  &  Gulf  Ry.  Co.  south  of  Rollo.  Mo., 
is  well  under  way  and  progressing  rapidly.  W. 
M.  Romstedt  and  A.  J.  Frank.  Lecoma,  Mo.,  and 
P.  A.  Herrington.  Houston,  Mo.,  are  mem- 
bers of  the  Board  of  Directors. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 
_®Spitzcaufsky  &  Wagner  Construction  Co., 
Kans.,  has  secured  three  miles  of  electric  line 
work  near  Kansas  City.  It  will  be  remem- 
bered that  this  is  the  firm  organized  to  do 
the  building  of  Main  St.  from  Grand  Ave.  to 
the  depot  site.  Their  office  is  still  at  27th  and 
Main  Sts.  Kansas  City. 

®L.  J.  Smith  of  the  Smith  Construction  Co., 
Kansas  City,  has  returned  from  the  west.  Mr. 
Smith  has  just  secured  a  very  large  contract 
on  the  Santa  Fe  in  Arizona.  There  are  4G 
miles  of  new  track  to  be  built.  In  that  dis- 
tance the  Smith  Co.  will  have  1,000,000  yards 
of  solid  rock  and  about  2-30,000  yds.  of  earth 
to  move.  At  this  writing  the  details  cannot 
be  given. 

Engineers  have  left  Topeka  for  Dodge  City 
and  have  begun  the  work  of  surveying  the  new 
railroad  which  the  Atchison,  Topeka  &  Santa 
Fe  has  announced  that  it  .would  build  from 
Dodge  City,  Kansas,  to  Colmar.  N.  M.  The 
bond  issue  of  $100,000,000,  a  part  of  which  will 
lit-  used  to  build  this  line,  will  be  authorized  by 
the  company  at  its  meeting  this  month  in  To- 
peka. The  building  of  this  line  means  much 
to  Southwest  Kansas  as  it  will  give  three  of 
the  five  railroadless  counties  direct  connection 
with  the  outside  world.  The  line  extends 
southwest  from  Dodge  City  through  the  south- 
ern edge  of  Gray  county,  and  into  the  south- 
east corner  of  Haskell  county,  passing  near 
what  is  now  Taw.  It  cuts  off  a  corner  of 
Grant  county  and  extends  through  the  north- 
west part  of  Stevens  county,  keeping  to  the 
south  of  the  Cimarron  River  and  missin°' 
Huo-oton.  The  line  extends  south  of  the 
Cimarron  through  Meade  county,  the  extreme 
southwest  corner  of  the  state,  and  passes  into 
Colorado  about  ten  miles  north  of  the  Kansas- 
Oklahoma  line.  This  is  the  proposed  route 
and  the  Santa  Fe  has  purchased  thousands  of 
acres  of  land  along  this  line.  Later  a  line  is 
to  be  built  from  Taw  in  Haskell  county  to 
Santa  Fe  and  thence  west  through  Grant  and 
Stanton  counties  to  a  connection  with  the 
main  line  in  Colorado.  A  part  of  the  line 
from  Dodge  City  has  been  surveyed  and 
graded  for  about  twenty  miles.  The  right  of 
way  is  to  be  given  by  the  farmers  to  the  rail- 
road but  the  company  does  not  ask  for  any 
bonds  or  stock  subscriptions.  The  right  of 
way  has  already  been  secured  by  Dodge  City 
business  men.  The  Santa  Fe  has  promised  to 
have  trains  in  operation  as  far  as  Taw  by  the 
middle  of  next  summer,  and  expects  to  be 
actuall)  grading  the  line  before  the  first  of  the 
year.  II.  A.  Tice.  superintendent  at  Dodge 
Citv,  will  have  general  charge  of  the  work. 

The  advertisements  for  bids  are  being  pre- 
pared for  an  important  part  of  the  general 
drainage  plan  for  the  Brush  'Creek  Valley. 
That  is  the  section  of  the  main  sewer  along 
the  north  side  of  Brush  Creek  from  Tracey 
Ave.  to  a  temporary  outlet  in  Brush  Creek  at 
Jackson  Ave. — a  distance  of  about  three  miles. 
Tt  is  the  purpose  later  to  carry  the  outlet  to  an 
intersection  with  the  proposed  Blue  River 
sewer.  Plans  are  being  drawn  for  another 
section  of  the  main  sewer  along  the  north  side 
of  Brush  Creek  from  Tracey  Ave.  west  to  the 
state  line  and  for  still  another  main  sewer 
following  the  south  side  of  Brush  Creek. 
That  is  to  receive  the  drainage  from  the  water 
shed  on  the  south.  It  will  cross  over  at  Jack- 
son Ave,  to  connect  with  the  later  extension 
to  the  Hhte  River  sewer.  The  sewer  for  which 
the  bids  an-  to  be  called  first  will  have  a  di- 
ameter of  2  ft  at  Tracy  Ave.,  increasing  to 
■  i  ft.  10  ins  at  Jaskson  Ave.    It  will  cost  $111,- 

000.  The  sewer  on  the  south  bank  will  start 
with  a  diameter  of  2  ft.  at  Holly  St..  increas- 
ing to     ft.  at  Jackson  Ave.    The  laterals  south 

of  Brush  Creek  to  connect  with  these  main 

sewers  now  are  under  contract.  The  drainage 
from  the  ones  that  have  been  finished  is  to  be 

cared  for  temporarily  by  connecting  with  the 

existing  sewer  on  |M|h  St. 

Assurance  that  tin-  last  link  of  a  hard  road 
across  Callaway  county  as  a  part  of  the  state 

highway  will  be  built  was  given  at  the  meet 
ink  held  at  Calwood.   a  large  crowd  heard 

f  urtis   Hill,  stale  highway  engineer,  lalk  on 


good  roads  and  the  cross  state  highway.  It 
was  voted  to  join  forces  with  the  Williams- 
burg district  in  forming  a  special  benefit  as- 
sessment organization.  This  assures  the  con- 
struction of  a  permanent  road  from  the  Mont- 
gomery county  line  to  Fulton's  special  eight- 
mile  road  district.  Millersburg  on  the  west 
has  applied  to  the  county  court  for  an  order 
dissolving  it  as  a  corporation,  after  which  a 
new  municipality  will  be  formed  and  a  special 
road  district  organized.  That  will  mean  a  per- 
manent road  to  Cedar  Creek  boundary  between 
Boone  and  Callaway  counties. 

Mr.  W.  M.  Spencer,  who  is  now  associated 
with  the  firm  of  Corrigan,  Murray  &  Spencer 
in  the  construction  of  the  Kansas  City-Ex- 
celsior Springs  electric  line,  has  moved  to  Ex- 
celsior Springs  temporarily,  although  a  little 
later  he  expects  to  move  to  Liberty,  Mo. 

Fitzpatrick  &  Coffey  is  the  firm  name  of  a 
new  grading  outfit  in  Kansas  City,  Mo.  On 
the  29th  of  September  they  secured  some  nice 
work  in  this  city  and  will  start  the  same  im- 
mediately. 

Grinell  &  Oeltzen  of  Omaha,  Neb.,  are  figur- 
ing on  some  grader  work  near  St.  Joe  under 
Wood,  Bancroft  &  Doty.  This  will  be  on  the 
electric  line  between  here  and  St.  Joe,  L.  J. 
Smith  having  the  general  contract. 

J.  B.  Dorris  has  still  a  month's  work  before 
his  team  outfit  will  be  released  on  the  Kansas 
City  Southern  at  Jaudon,  Mo.  Progress  of 
late  has  been  rather  slow  on  account  of  the 
rain. 

The  depot  site  presents  a  very  busy  appear- 
ance these  days.  No  less  than  four  steam 
shovels  are  at  work  now  and  the  work  is  pro- 
gressing rapidly.  Visitors  to  Kansas  City  for 
years  past  have  wondered  why  a  progressive 
place  would  allow  the  shed  on  Union  Ave.  to 
serve  as  a  depot,  but  if  those  people  could 
see  the  enormous  work  it  takes  to  buiid  a  new 
depot  here  they  would  cease  wondering.  $35,- 
IM 10, 0011  will  be  expended  before  the  new  train 
sheds  will  be  ready  for  occupancy  and  $30,000,- 
000  of  this  is  for  preparing  the  tracks  and 
grounds  for  the  building  proper. 

John  Dooling  of  Denver,  Colo.,  was  in  the 
city  this  week  looking  over  the  electric  line 
here.  However,  Mr.  Dooling  decided  not  to 
move  on  the  work  as  the  distance  to  his  outfit 
is  too  far,  there  being  no  transportation  to  the 
work.  From  here  Mr.  Dooling  went  to  Arkan- 
sas where  he  will  probably  secure  work  under 
the  Sharp  Construction  Co.  on  the  Chicago, 
Rock  Island  &  Pacific  R.  R. 

E.  J.  Fitzgerald  of  Kansas  City  has  a  nice 
contract  on  the  St.  Joe  Electric  railroad  and  is 
already  showing  nice  progress. 

Frank  Burke  is  on  the  St.  Joe  electric  line 
near  Parkville,  Mo. 

Montana. 

The  Blackfoot  Railway,  a  branch  of  the 
Chicago,  Milwaukee  &  Puget  Sound  Ry.,  has 
opened  for  operation  12  miles  of  line  between 
Bonner,  Mont.,  and  McNamara's  Landing.  The 
road  will  eventually  be  extended  to  Ovando. 

The  grading  of  the  Camp  Creek  Ry.  is 
now  completed  and  steel  laid  as  far  as  Am- 
sterdam, a  new  town  on  the  line  about  7  miles 
from  Manhattan,  Mont.  It  is  expected  that 
the  balance  of  the  road  will  be  completed 
within  a  month.  The  total  length  of  the 
track  will  he  about  KiVfc  miles  and  (I  spurs 
will  be  built  along  the  line  for  the  convenience 
of  loading.  The  first  spur  will  be  at  White, 
3*/4  miles  from  Manhattan;  the  second  al 
Buell,  1%  miles  out;  tin-  third  at  Amster- 
dam, 7'4  miles  from  town;  the  fourth  at  Vin- 
cent, 0  miles  mil;  the  hllh  at  Arnold,  ld'4 
miles  from  Manhattan,  and  the  sixth  at  An- 
ceny,  the  terminus  of  the  line.  Stock  loading 
pens  will  probably  be  built  at  \nccin  and  at 
Amsterdam,  a  town  has  been  platted  and  the 
lots  will  soon  lie  on  the  market.    A  telephone 

system  will  be  installed  for  use  in  running 

trains     The  terminus  of  the  line  will  be  ncai 

the  Camp  (  reek  school  house,  o.  M.  Har- 
vey, Livingston,  Mont.,  is  President, 

The  Gilmore  &  Pittsburg  K  R.  has  survey 
Work  under  way  at  Twin  Bridges,  and  from 
tins   and    recent    developments   il    would  ap 

i>e. n  that  the  road  intends  building  down  the 

Jefferson  Valley  al   least  as  far  as  Whitehall 


and  possibly  into  Butte.  The  crew  of  survey- 
ors has  commenced  a  continuation  of  the  sur- 
vey down  the  valley  and  has  already  run  a  pre- 
liminary as  far  as  Iron  Rod.  The  line  paral- 
lels the  Northern  Pacific  as  far  as  it  has  been 
run  and  it  is  probable  that  no  change  will  be 
made,  as  the  Northern  Pacific  is  on  water 
grade  and  passes  through  the  heart  of  the 
valley.  The  survey  from  Point  of  Rocks  to 
Twin  Bridges,  a  distance  of  14  miles,  is  com- 
pleted and  the  grade  stakes  set  ready  for  the 
graders.  Whether  grading  will  be  commenced 
this  fall  or  not  is  not  known,  but  it  is  pre- 
sumed that  nothing  further  will  be  done  until 
another  spring.  Construction  contracts  have 
not  been  let. 

The  Flathead  Interurban  Ry.  Co.  has  se- 
cured right  of  way  and  franchises  for 
an  electric  line  through  Kalispell.  Bids  on 
ties  for  the  line  have  already  been  taken.  D. 
R.  McGinnis,  Kalispell,  Mont.,  is  interested. 

The  recent  decision  in  the  right  of  way 
cases  at  Dillon  in  favor  of  the  Gilmore  & 
Pittsburg  Ry.  will  remove  difficulties  that 
had  been  placed  in  the  way  of  construction 
work  of  that  railroad  near  that  city.  Con- 
tract for  this  work  was  let  a  short  time  ago. 

Nebraska. 

It  has  been  announced  in  Decatur,  Nebr., 
by  Aldah  King,  promoter  of  the  Omaha,  Sioux 
City  &  Northern  Ry.,  planning  a  line  from  Te- 
kamah  to  Decatur,  that  actual  construction 
will  be  started  as  soon  as  bonds  are  voted 
in  Decatur,  Silver  Creek,  Riverside,  Arizona 
and  other  townships  along  the  proposed  route. 

The  grade  on  the  extension  of  the  Kearney 
&  Black  Hills  R.  R.,  according  to  advices  from 
Callaway,  Nebr.,  is  in  good  condition  and  track 
laying  will  be  started  immediately. 

New  York. 

The  New  York  Central  &  Hudson  River 
R.  R.,  G.  W.  Pfau,  Engineer  of  Construction, 
New  York  City,  will  proceed  with  the  elimi- 
nation of  North  Pearl  and  Van  Woert  St. 
grade  crossings,  at  Albany,  provided  the  Pub- 
lic Service  Commissioners  of  the  State  of 
New  York  and  the  City  of  Albany  show 
their  willingness  to  co-operate.  The  matter 
will  come  up  before  the  Public  Service  Com- 
missioners during  the  next  two  weeks  and  a 
final  decision  as  to  whether  the  work  will  be 
undertaken  or  not  should  be  given  in  the 
course  of  the  next  two  months. 

The  Pennsylvania  R.  R.  has  begun  train 
service  on  the  new  Pennsylvania-Hudson  & 
Manhattan  line  between  the  Hudson  Termi- 
nal and  Manhattan  Transfer,  where  connec- 
tions are  made  with  all  Pennsylvania  trains 
whether  departing  from  the  station  at  33d 
St.  and  7th  Ave.,  New  York,  or  from  Jer- 
sey City.  Within  a  few  months  the  railroad 
officials  expect  to  build  the  line  through  to 
Newark,  and  then  trains  will  run  direct  from 
New  York  to  that  city.  The  new  road  is 
8.9  miles  long.  It  runs  under  the  Hud- 
son to  Henderson  St.,  Jersey  City,  by  way  of 
the  previously  existing  portion  of  the  Mc- 
Adoo  tubes.  From  there  it  runs  underground 
on  to  Marion,  N.  J.,  where  it  emerges  and 
joins  the  main  line  Pennsylvania  tracks, 
which  it  follows  to  the  viaduct.  This  is  a 
structure  of  steel  and  concrete  nearly  a  mile 
in  length.  The  Passaic  River  is  crossed  on  a 
double-decked  drawbridge,  the  upper  deck  to 
be  used  by  the  Rapid  Transit  line  and  the 
lower  by  the  Centre  street  freight  line. 

North  Carolina. 

fhe  Piedmont  Ry.  \  Electric  Co.  has  placed 
in  operation  ils  SVj-mile  line  connecting  Bur- 
lington, (irahain  and  Haw  River.  Work  on 
the  project  was  started  last  May.  Geo.  W. 
I  latch.  Burlington,  N.  C,  is  General  Super- 
intendent, 

North  Dakota. 

fhe  Northern  Pacific  has  started  work  on 
the  completion  of  its  extension  from  Maud. in 
to  Stanton,  N.  Dak. 

Nevada. 

1 1  is  reported  that  the  Tulasco  branch  of  the 
Southern  Pacific  Ry,  being  constructed  from 
Tulasco   to   Metropolis,  Nov.,  a   distance  of 
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12  miles,  will  be  completed  the  latter  part  of 
November. 

Ohio. 

It  is  reported  that  the  Vandalia  R.  R.,  a 
subsidiary  to  the  Pennsylvania  System,  will  be 
a  bidder  for  the  purchase  of  the  Detroit,  To- 
ledo &  Ironton  R.  R.,  when  the  railroad  is 
sold  by  a  Michigan  court  on  Jan.  9. 

Oklahoma. 

The  Wichita  Falls  &  Northwestern  Ry., 
Frank  Kell.  General  Manager,  Wichita  Falls, 
Tex.,  has  surveyed  several  routes  out  of 
Fort  Supply,  the  present  terminus.  One  sur- 
vey was  made  to  Gate,  one  to  Olive 
and  one  to  Englewood,  Kan.  It  is 
stated  that  another  line  or  two  will  be  sur- 
veyed toward  Beaver  before  a  decision  is 
rendered  as  to  the  further  extension  of  the 
line  from  Fort  Supply. 

Engineers  of  the  Oklahoma  Northwestern 
R.  R.  have  completed  their  survey  through 
Canton  and  have  reached  Seiling.  This  road 
will  connect  Canton  direct  with  the  county 
seat  and  also  with  Oklahoma  City. 

Advices  from  Lawton,  Okla.,  state  that 
Charles  Orth,  Walter,  Okla.,  has  purchased 
the  charter  of  the  Kansas,  Lawton  &  Gulf 
R.  R.,  capitalized  at  $5,000,000,  and  chartered 
to  build  from  Coffeyville,  Kan.,  to  Red  River, 
for  $70.  He  also  owns  the  charters  of  the 
Gotebo  &  Southwestern  R.  R.,  capitalized  at 
$7,000,000,  and  the  Lawton  &  Wichita  Falls 
Company,  capitalized  at  $1,000,000. 

A  charter  was  issued  recently  by  Secretary 
of  State  Harrison,  Oklahoma  City,  Okla.,  to 
the  Taloga,  Putnam  &  Southern  R.  R.  Co.  of 
Taloga,  capitalized  at  $100,000  and  projected 
from  Chickasha  to  Woodward.  The  line  is 
to  be  150  miles  in  length,  passing  through  the 
counties  of  Caddo,  Washita,  Custer  and 
Dewey,  and  will  cost,  the  papers  state,  $800,- 

000.  The  following  are  incorporators:  Chas. 
W.  Musgrove,  George  W.  Kouns,  J.  E.  Rudle, 

1.  M.  Willey,  S.  H.  Whittenberg,  George  Sow- 
ers, Nett  Stidham.  F.  M.  Darby,  all  of  Taloga, 
and  C.  S.  Dunn,  Frank  Widdel,  Perrv  Skelton, 
Charles  Miller  and  W.  M.  Phelps,  all  of  Put- 
nam. 

Oregon. 

Good  progress  is  being  made  with  the  con- 
struction of  the  Salem-Albany  line  of  the 
Oregon  Electric  Ry.  Co.,  Portland,  and  it 
is  now  believed  that  cars  will  be  operated 
into  Albany  by  Jan.  1.  At  the  present  time 
something  like  000  men  and  300  teams  work- 
ing in  seven  different  camps,  are  employed 
on  the  grading  work.  Three  of  the  camps 
are  between  Albany  and  the  Santiam  River 
and  are  being  operated  from  headquarters 
in  Albany.  One  of  them  is  four  miles  north 
of  Albany;  another  is  eight  miles  north  and 
the  other  is  on  the  south  bank  of  the  river. 
The  other  four  camps  are  between  the  San- 
tiam and  Salem  and  are  being  directed  from 
headquarters  in  Salem.  Besides  the  men  and 
teams  engaged  in  this  work  the  compai.y  has 
two  steam-shovel  outfits  and  also  pile-c'riving 
equipment  at  work.  The  crew  stationed  on 
the  west  side  of  the  Santiam  River  has  liegun 
work  on  the  big  bridge  across  that  stream. 
This  bridge  will  be  7000  ft.  long.  Th  is  rrew 
is  now  driving  piling  for  the  big  bridge  and 
the  steel  for  the  span  is  already  on  the 
ground,  so  the  structure  will  be  ready  for  the 
track  as  soon  as  the  grade  is  completed. 

A  party  of  engineers,  reported  to  be  under 
the  employ  of  the  Chicago  &  Northwestern 
Ry.,  is  at  work  in  the  Sutherlin  Valley,  run- 
ning a  preliminary  survey  into  the  heart  of  the 
coal  and  timber  district  about  20  miles  south- 
east of  Sutherlin,  Ore. 

Bids  were  opened  Oct.  5  at  the  office  of  the 
Oswego,  Dallas  &  Roseburg  Railway  Co.,  Os- 
wego, Ore.,  until  Oct.  5,  1011,  for  the  grading 
of  3%  miles  of  railroad  located  about  seven 
miles  south  of  Roseburg. 

Williani  Hood,  Chief  Engineer  of  the  South- 
ern Pacific  System,  San  Francisco,  is  quoted 
as  stating  that  money  has  been  appropriated 
and  is  in  the  hands  of  the  Engineering  De- 
partment for  the  Eugene-Coos  Bay  line  and 
that  most  of  the  right  of  way  has  been  se- 


cured, although  no  continuous  right  of  way 
will  be  taken  up  until  the  line  is  permanent- 
ly located.  It  is  believed  that  the  first  30 
miles  will  be  started  out  of  Eugene  this  fall. 
In  the  matter  of  the  Klamath  Falls-Natron 
cutoff,  the  condition  now  is  that  on  the 
Klamath  side  35  miles  of  line  have  been 
graded  and  30  miles  of  rails  laid.  On  the 
other  end  35  miles  have  been  graded  and  25 
miles  of  track  put  down.  The  distance  yet 
to  be  built  is  120  miles.  It  is  believed  that 
contracts  will  be  let  this  fall  for  the  remain- 
ing stretches  in  order  that  active  preparation 
may  be  begun  in  the  spring  by  the  con- 
tractors. 

Pennsylvania. 

®The  Pittsburg  &  Lake  Erie  R.  R.  has  let 
the  contract  for  the  tunnel  at  Smithfield  St. 
bridge,  Pittsburg,  Pa.,  to  McKelvey-Hire  Co. 
and  the  contract  for  the  shelter  approach  in- 
cluded in  the  improvements  to  Trimble  & 
Sons.  J.  A.  Atwood,  Pittsburg,  Pa.,  is  Chief 
Engineer  of  the  company. 

The  South  Side  Passenger  Ry.  Co.,  E.  H. 
Davis,  Manager,  Williamsport,  Pa.,  has  taken 
up  matter  of  securing  right  of  way  for  an 
extension  to  Du  Boistown,  Pa. 

The  Lehigh  Valley  Transit  Co.,  Allentown, 
Pa.,  has  acquired  the  14-mile  line  of  the  Mont- 
gomery Traction  Co.,  running  from  Norris- 
town  to  Lansdale.  The  newly  acquired  prop- 
erty will  be  entirely  rebuilt  on  a  high-speed 
basis  from  Norristown  either  into  North 
Wales  or  Lansdale. 

The  Engineering  Department  of  the  Balti- 
more &  Ohio  R.  R.,  at  the  suggestion  of  the 
Darby  Council  Committee,  is  preparing  plans 
calling  for  the  elimination  of  the  grade  cross- 
ing at  6th  and  Main  Sts.  At  a  recent  confer- 
ence, officials  of  the  railroad  submitted  a  plan 
providing  for  the  lowering  of  the  Main  St. 
grade,  beginning  at  5th  St.,  tunneling  under 
the  tracks  and  grading  upward  to  Summit  St., 
but  stipulated  that  the  Borough  of  Darby 
share  the  expense.  The  Council  committee  re- 
fused to  do  this. 

The  Buffalo,  Rochester  &  Pittsburg  R.  R. 
is  reported  to  have  two  engineering  parties 
in  the  field  making  surveys  for  a  proposed 
route  south  from  Clarksburg  towards  Pitts- 
burg. One  of  these  corps  commenced  at 
Clarksburg  and  is  running  lines  and  taking 
levels  along  the  east  bank  of  Blacklegs  creek. 
This  line  when  nearing  Saltsburg,  keeps 
high  on  the  hillside  and  passes  Saltsburg  on 
the  bluff  east  of  the  town,  evidently  intend- 
ing to  cross  high  above  the  West  Penn  R.  R. 
tracks  and  the  Conemaugh  River.  The  sec- 
ond corps  of  engineers  began  its  line  on 
the  west  side  of  the  Conemaugh  River,  run- 
ning high  on  the  hills  above  Loyalhanna  creek 
for  some  distance,  then  crossing  the  creek 
and  veering  off  to  the  southwest,  striking  the 
Bessemer  R.  R.  somewhere  between  North 
Bessemer  and  Turtle  creek.  It  is  understood 
that  the  B.  R.  &  P.  R.  R.'s  contract  for  use 
of  the  Pittsburg  &  Lake  Erie  tracks  from 
Butler  to  Pittsburg  will  expire  in  a  year  or 
two  and  it  is  possible  that  the  company  may 
be  making  arrangements  to  get  into  Pitts- 
burg over  the  Bessemer  road,  by  building 
about  25  miles  of  new  road. 

South  Carolina. 

New  York  capitalists  who  were  recently 
over  the  route  of  the  proposed  railroad  from 
Greenville  to  Augusta  are  reported  to  have 
decided  to  undertake  the  financing  of  the 
project.  Mayor  Henry  Briggs,  Greenville,  S. 
C,  is  reported  to  be  interested. 

South  Dakota. 

Effors  are  being  made  by  business  men  of 
Rapid  City,  S.  Dak.,  to  complete  plans  for  a 
trolley  line  from  there  to  Newell  in  Butte 
County.  The  road  would  cost  approximately 
$500,000,  and  would  be  47  miles  in  length. 

Tennessee. 

The  receivership  of  the  Knoxville,  Sevier- 
ville  &  Eastern  Ry.  has  been  formally  dis- 
missed and  W.  J.  Oliver  of  Knoxville  has 
acquired  the  property  as  practically  the  sole 
owner.    At  a  meeting  of  the  stockholders  Mr. 


Oliver  was  elected  president,  succeeding  C.  S. 
McManus. 

Track  laying  on  the  line  of  the  Birmingham 
&  Northwestern  R.  R.  is  progressing  rapidly 
between  Jackson,  Tenn.,  and  Alamo. 
Texas. 

®The  contract  awarded  Dcnison  &  Ram- 
sey, Dallas,  for  the  construction  of  the  Dal- 
las &  Waxahatchie  Interurban  R.  R.,  noted 
in  our  Sept.  27  issue,  includes  about  120,000 
cu.  yds.  earth  excavation,  35,000  cu.  yds.  of 
rock  excavation,  120,000  cu.  yds.  embankment 
and  53  miles  of  fencing.  All  of  this  work  is 
to  be  sub-let.  The  interurban  is  to  extend 
from  Dallas  to  Waxahatchie. 

The  Gulf,  Texas  &  Western  Ry.  is  con- 
templating a  number  of  extensions,  but  the 
matter  has  not  as  yet  assumed  definite  form. 
R.  B.  Cain,  Dallas,  vice  president,  and  W. 
Frank  Knox,  secretary-treasurer,  recently  re- 
turned from  a  trip  to  West  Texas,  visiting 
Lubbock,  Crosbyton  and  other  points  in  the 
plains  country.  The  plans  of  the  Gulf,  Texas 
&  Western  include,  ultimately,  an  extension 
to  this  section  of  the  State. 

The  Eastern  Texas  Traction  Co.,  organized 
recently,  has  made  a  proposition  to  the  Com- 
mercial Club  of  Clarksville,  Tex.,  looking  to 
the  construction  of  an  interurban  line  from 
Dallas  to  Clarksville  via  Greenville,  Cooper 
or  Enloe,  Deport  and  Fullbright.  An  engi- 
neer is  expected  from  Indianapolis  during  the 
present  month  to  make  a  report  on  the  mat- 
ter to  be  submitted  to  Eastern  financiers,  who 
are  expected  to  finance  the  proposition.  Jo- 
seph F.  Nichols,  Greenville,  is  Secretary  of 
the  Eastern  Texas  Traction  Co. 

The  Kansas  City,  Mexico  &  Orient  Ry.  has 
applied  to  the  State  Railroad  Commission  for 
authority  to  issue  $705,000  of  bonds  on  51 
miles  of  track  just  finished  west  from  Mert- 
zon  toward  Fort  Stockton.  The  commission 
is  advised  that  the  road  is  being  constructed 
at  the  rate  of  two  miles  per  'day,  that  being 
the  average  record  made  bv  the  track-laying 
machine  in  use.  Besides  the  rapid  progress 
that  is  being  made  in  the  construction  of  the 
division  between  San  Angelo  and  Fort  Stock- 
ton, a  large  grading  force  is  at  work  on  the 
more  western  section  between  San  Angelo 
and  Alpine  and  track-laying  upon  that  end 
of  the  new  line  will  soon  be  started.  It  is 
planned  to  have  the  road  finished  into  Al- 
pine by  Jan.  1.  Connection  will  be  made  witli 
the  Southern  Pacific  at  that  place.  The  branch 
line  that  is  to  run  from  San  Angelo  south 
to  Del  Rio,  200  miles,  is  also  under  construc- 
tion. In  this  connection  it  may  be  related 
that  there  is  nothing  to  the  report  that  the 
company  has  decided  to  construct  a  line  from 
Fort  Stockton  to  Pecos  City. 

The  St.  Louis,  Brownsville  &  Mexico,  it  is 
reported,  will  be  rebuilt  by  the  St.  Louis  &  San 
Francisco  (Frisco)  Ry..  which  recently  ac- 
quired that  property.  Manv  curves  are  to  be 
straightened,  cuts  made  and  the  entire  line  to 
be  relaid  with  rails  conforming  to  those  used 
on  the  latter  system.  Eventually  the  St.  Louis. 
Brownsville  &  Mexico  is  to  be  a  component 
part  of  through  routes  from  St.  Louis  and 
New  Orleans  to  the  City  of  Mexico. 
Utah. 

A  plan  is  under  consideration  for  the  con- 
struction of  a  railroad  from  Provo  to  the 
Uintah  Valley  through  Hobble  Creek  Can- 
yon.   S.  H.  Wood,  Provo,  Utah,  is  interested. 

The  preliminary  report  of  Frederick  Brind, 
who  was  engaged  by  a  number  of  prominent 
citizens  of  Utah  to  make  a  report  on  the  pro- 
posed routes  of  the  Denver.  Northwestern  & 
Pacific,  the  Moffat  route,  from  the  Utah-Col- 
orado line  to  Salt  Lake  City,  has  been  filed 
with  the  board  of  governors  of  the  Com- 
mercial Club  of  Salt  Lake  City.  The  report 
filed  with  the  board  of  governors  covers  the 
proposed  routes  which  the  road  may  take 
from  the  State  line  into  Salt  Lake  City.  It 
is  estimated  that  to  build  the  road  from  the 
Utah-Colorado  line  will  cost  $10,000,000,  and 
it  is  understood  that  if  Utah  capitalists  will 
guarantee  one-fifth  of  that  amount  the  other 
four-fifths  can  be  raised  in  Europe  without 
trouble.    The  preliminary  report  will  be  fol- 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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lowed  later  by  a  more  exhaustive  report 
which  will  be  accompanied  by  photographs  of 
the  various  canyons,  valleys  and  towns  along 
the  route  that  it  is  expected  the  road  will 
take.  The  parent  company,  which  has  its 
headquarters  in  Denver,  has  invited  the  peo- 
ple of  Utah  to  assist  in  the  building  of  the 
road  to  Salt  Lake  City  and  the  report  of  Mr. 
Brind  will  doubtless  lend  encouragement  to 
Salt  Lake  capitalists  to  take  a  hand  in  the 
building  of  such  a  road. 

The  Bamberger  Company,  Salt  Lake  City, 
according  to  advices  from  Ogden.  Utah,  ha? 
commenced  the  construction  of  a  double  track 
between  25th  St.  and  Weber  bridge,  giving  the 
company  two  continuous  tracks  to  the  city 
limits.  The  double  tracking,  it  is  said,  will 
be  eventually  continued  to  Salt  Lake. 

City  Council  of  Brigham  City  has  taken  up 
matter  of  granting  a  franchise  to  Judge  Wat- 
son and  associates  to  construct  and  operate 
an  electric  railway  system  in  Brigham  City. 
Mr.  Watson  is  said  to  represent  Eastern  cap- 
italists and  it  is  the  purpose  of  his  associates 
to  build  an  interurban  road  through  Bear 
River  alley  now,  and  later  on  extend  the  line 
to  Malad,  Idaho,  from  where  another  line  is 
projected  to  extend  to  Idaho  Falls. 

Virginia. 

®Stuart  &  Jones,  Rock  Hill,  S.  C,  have  been 
awarded  a  contract  by  the  Southern  Ry.  for 
extending  the  south  end  of  the  Rivermont  tun- 
nel at  Lyndeburg,  Va. 

Washington. 

®Caughren  &  Waldson,  Spokane,  Wash., 
have  been  awarded  the  contract  for  grading 
from  Bluestem  to  the  Columbia  River,  a  dis- 
tance of  39  rtiiles,  for  the  branch  line  of  the 
Great  Northern  R.  R. 

According  to  a  statement  reported  to  have 
been  made  bv  C.  C.  McCalla,  General  Manager 
of  the  Washington  Power  Co.,  Spokane, 
Wash.,  work  has  been  completed  on  the  rail- 
road from  Springdale  to  Long  Lake  by  the 
Chamokin  Contracting  Co.  The  line  is  19 
miles  long  and  will  greatly  facilitate  the  han- 


dling of  machinery  for  the  new  work  at  Long 
Lake. 

The  Board  of  Public  Works  of  Seattle  has 
instructed  R.  H.  Thomson,  City*  Engineer,  to 
prepare  plans  and  specifications  for  the  con- 
struction of  all  necessary  roadway,  overhead 
work,  rolling  stock,  equipment  and  apparatus 
for  construction  of  the  Seattle-Benton  Elec- 
tric Railway  system  for  the  municipality.  This 
system  will  cost  about  $800,000. 

At  a  meeting  of  the  Okanogan  Valley  Pub- 
licity League  at  Okanogan.  Wash.,  the  City 
Secretary  was  instructed  to  address  a  com- 
munication to  the  officials  af  the  Canadian 
Northern  urging  the  company  to  investwigate 
the  advantages  of  the  Okanogan  Valley  as  a 
route  for  the  proposed  line  from  Kamloops, 
B.  C,  to  Spokane,  Wash. 

Wisconsin. 

City  officials  of  Appleton,  Wis.,  have  taken 
up  with  the  Chicago  &  Northwestern  Ry.  a 
proposition  for  a  subway  at  the  Second  Ave. 
crossing  at  The  Pines.  The  proposition  is  to 
construct  a  large  subway,  which  will  entirely 
do  away  with  the  grade  crossing  at  The 
Pines  on  Second  avenue,  large  enough  for 
the  interurban  and  local  car  lines  and  the 
wagon  road.  It  is  estimated  the  cost  will  be 
about  $40,000. 

Wyoming. 

The  Laramie,  Hahns  Peak  &  Pacific  R.  R. 
will  probably  have  surveys  made  in  the  near 
future  for  betterment  work  at  Windmill  Hol- 
low, where  it  is  proposed  to  reduce  the  grade 
in  the  present  line.  J.  J.  Argo,  Laramie, 
Wyo.,  is  Locating  Engineer. 

Canada. 

•J»Bids  were  asked  until  noon  Nov.  1,  by  the 
Chairman  Board  of  Control,  City  Hall,  To- 
ronto, Ont,  for  the  construction  of  three 
miles  of  subway,  from  Front  and  Bay  Sts., 
northeasterly  via  Bay,  Tervauley,  St.  Vin- 
cent, Chapel  and  North  Sts.,  Ketchum  Ave. 
and  Yonge  St.  The  work  is  divided  into 
^-mile  sections,  but  no  bid  will  be  considered 
for  less  than  'V2  mile.    The  plans  and  specifi- 


cations are  on  file  at  office  of  Engineering 
and  Contracting.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

The  Montreal  Tramways  Co.,  Montreal 
Que.,  has  disposed  of  $10,000,000  first  and  re- 
funding mortgage  bonds  in  the  United  States. 
The  proceeds  of  these  bonds  will  provide  the 
company  with  funds  in  connection  with  the 
purchase  of  the  property  of  the  Montreal 
Street  Ry.  Co.  and  the  retirement  of  part  of 
the  latter  company's  bonds.  The  Montreal 
Tramways  Co.  will  own  all  the  street  rail- 
way properties  in  the  City  of  Montreal. 

Over  2,700  men  are  now  working  on  con- 
struction of  the  Canadian  Northern  eastern 
link  between  Port  Arthur  and  Selwood,  and 
good  progress  is  being  made  in  preparation 
for  the  laying  of  steels  early  next  year. 

The  city  of  Regina,  Sask.,  has  voted  a 
$400,000  bond  issue  for  steel  railway  purposes 
and  a  $120,000  bond  issue  for  the  Broad  St. 
subway. 

At  the  annual  meeting  of  the  Canadian  Pa- 
cific Ry.  at  Montreal  on  Oct.  4,  Thomas 
Shaughnessy  announced  that  Calgary  had 
been  selected  as  the  site  for  the  new  western 
shops,  and  also  stated  that  it  was  the  intention 
of  the  company  to  proceed  at  once  with  dou- 
ble tracking  of  the  road.  He  stated  that  it 
was  the  opinion  of  the  directors  that  the  dou- 
ble track  should  be  continued  westward  from 
Medicine  Hat,  a  distance  of  about  534  miles, 
as  rapidly  as  the  work  can  be  done  without 
undue  interruption  to  the  train  service.  He 
further  announced  that  over  374  miles  of 
branch  lines  would  be  completed  within  the 
next  two  months  and  a  like  activity  in  building- 
branches  would  continue  for  many  years. 

®The  Canadian  Government  has  awarded 
contracts  for  the  extensions  of  the  Inter- 
colonial Ry.  in  Nova  Scotia,  for  which  the 
money  was  unanimously  voted  by  Parliament 
last  June,  and  for  which  tenders  were  received 
over  a  month  ago.  The  branch  from  Dart- 
mouth to  Deane  will  be  built  by  M.  P.  Davis, 
Ottawa,  Out.,  and  the  Guysboro  county  line 
will  be  built  by  the  Nova  Scotia  Construction 
Co. 
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Arkansas. 

•J*Bids  will  be  received  until  noon 
by  W.  C.  Foster,  Secretary,  Gaines  Street 
District,  care  of  Foster  Hardware  Co.,  Little 
Rock,  Ark.,  for  the  construction  of  29  blocks 
of  asphalt  pavement.  Plans  and  specifications 
are  on  file  at  the  office  of  Engineers,  Ford 
&  MacCrea,  340  Gazette  Bldg.,  Little  Rock, 
Ark. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
30  by  Board  of  Lawrence  County  Commis- 
sioners, Moulton,  Ala.,  for  grading,  draining 
and  surfacing  with  Tishomingo  gravel  about 
IV2  miles  of  the  Hillsboro-Moulton  Road.  W. 
Hotchkiss,  Courtland,  Ala.,  is  Engineer. 

Arkansas. 

•J-Jiids  will  be  received  until  2  p.  m.,  Nov. 
1,  by  Commissioners  of  Paving  District  No. 
27,  Pine  Bluff,  Ark  ,  for  approximately  20,- 
000  s<|.  yds.  treated  wood  block  pavement; 
10,000  lin.  ft.  combined  curb  and  gutter;  13,- 
500  (ii.  yds.  of  excavation;  one  reinforced 
concrete  bridge.  W.  J.  Parkes,  203  Citizens' 
Hank  Pldg  ,  Pine  HlufT,  Ark.,  is  Engineer. 
Official  advertisement  will  be  found  elsewhere 
in  ibis  issue. 

California. 

Tlx-  Hoard  of  Supervisors  of  San  Joaquin 
County,  Stockton,  Cal.,  have  received  the  fol 
lowing  bids  for  the  improvement  of  Linden 
load  from  tin  diverting  canal  to  Ortnian's 
corner,  a  distance  of  four  miles.  The  esti- 
mate is  $0,000:  A.  Ii  Munsoii  K  Son,  $7,911; 
Prank  Meliitire,  $7,500;  (  y  Moreiii).'  iV  Sons, 
$8,485.  The  board  lias  also  authorized  the 
county  surveyor  to  repair  the  limit  bridge 
over  tin   Calaveras  river  above  Mellotn 


The  County  Supervisors,  Sacramento,  Cal., 
have  rescinded  their  resolution  of  June  9 
adopting  revised  route  No.  2  for  the  road 
between  Ramona  and  Witch  Creek,  and  des- 
ignated the  preliminary  survey  as  the  route 
to  be  improved. 

The  Ventura  County  Board  of  Supervisors, 
Ventura,  Cal.,  has  provided  in  its  tax  levy  for 
$60,000,  which  will  be  applied  on  the  Kin- 
con  road  project. 

Following  bids  have  been  received  by  the 
Board  of  Supervisors,  Stockton,  Cal.,  for  work 
on  the  Jack  Tone  road  under  specifications 
No.  7.5  and  on  the  Mariposa  road  from  Col- 
legeville  to  Escalon  under  specifications  No. 
77:  Specifications  No.  7,5 — McDonald  &  Jen- 
kins, $5,559,  and  A.  B.  Munson  &  Son,  $5,3.57. 
Under  Specifications  No.  77 — Cotton  Bros.  & 
Co.,  $04,284,  and  Cy  Moreing  &  Sons,  $09,545. 

The  Park  Commission  of  I.os  Angeles,  Cal.. 
contemplates  constructing  a  mile  and  a  half 
of  modi']  boulevard  in  the  .southwestern  por- 
tion of  Griffith  Park,  from  the  Vermont  Ave. 
entrance  to  the  Western  Ave.  entrance.  Later 
it  may  be  extended  two  and  a  half  miles 
further,  to  the  Los  Lcliz  road. 

Colorado. 

•J*P>ids  will  be  received  until  II  a   m.,  Oct. 

19,  by  Hoard  of  Public  Works,  Henry  Read, 

President,  Denver,  Colo.,  for  furnishing  the 
necessary  labor  and  material  lor  Construction 
of  concrete  curb  and  gutter,  alley  returns  and 
alley  crossings  and  otherwise  improving  West 

Denver  Improvement  District  No.  2. 

'•>TI1(-  Hoard  ,,f  Public  Works  ..l  I  lenver, 
(  dlo  ,  oil  (  )ct    5  opened  bids  for  the  work  of 

grading,  curbing  and   otherwise  improving 

Last  Side  [mprOVement  District  No  3  as  fol 


lows :  Denver  &  Pueblo  Construction  Co., 
$30,2.58;  Clinton  Construction  Co.,  $30,843; 
Municipal  Construction  Co.,  $37,805;  J.  Fred 
Roberts,  $36,365 ;  Gaffev  &  Keefe,  $36,772,  and 
Filler  &  Aiklin,  $33,965.  The  award  may  not 
lie  made  for  some  time. 

®The  City  Council  of  Colorado  Springs, 
Colo.,  has  awarded  the  contract  for  the  pav- 
ing of  Colorado  Springs  streets  with  sheet 
asphalt  to  the  J.  F.  Hill  Co.,  606  S.  Michigan 
Ave.,  Chicago,  111.,  for  $111,281.  the  lowest 
bid  submitted  Sept.  20.  The  entire  work  in 
eludes  the  following  approximate  quantities: 
29,449  cu,  yds.  of  excavation;  23,381  lin.  ft. 
of  concrete  curb  and  gutter;  93,701  sq.  yds. 
of  paving;  4,388  lin.  ft.  of  vitrified  tile;  286 
lin.  ft.  of  concrete  wall;  2,000  ft.  of  B.  M. 
lumber,  40  catch  basins,  58  manholes,  1,923  lin. 
ft.  of  oak  header.  Mentioned  in  our  last 
issue. 

District  of  Columbia. 

•J»Bids  will  be  received  until  2  p.  in.,  Oct. 
12,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington.  D.  C,  for  furnishing 
100,000  gals,  more  or  less  of  emulsifving  road 

oil. 

4*Bids  will  be  received  until  II  a.  in..  Nov. 

■I,  by  K.  ('.  Hollyday,  Chief  of  Bureau  of 
Yards  and   Docks,  Navy  Department.  Wash 
ington,   D.   O.   for  vitrified   brick  paving  at 
the   V.    S.    Naval   torpedo  station.  Newport. 

R.  I. 

Illinois. 

■{■Bids  will  be  received  until  Oct,  18,  by 
Board  of  Local  Improvements,  Rantoul,  ill. 

Idr  the  construction  of  brick  pavement  and 
concrete  curb  and  gutter  'i  mile  in  length. 


•J-  indicates  work  now  open  for  bids.         indicates  a  contract  let  recently. 
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Further  information  may  be  obtained  of  Boyd 
&  Clark,  Rantoul,  111. 

•{•Bids  will  be  received  until  G  p.  m.,  Oct.  18, 
by  Board  of  Local  Improvements,  Lake  For- 
est, 111.,  for  3,100  cu.  yds.  of  grading;  7.050 
lin.  ft.  tile ;  18  catch  basins  complete ;  7,40(1 
sq.  yds.  bituminous  macadam  pavement.  J.  F. 
King  is  City  Clerk. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct.  1C, 
by  J.  W.  Dappert,  Lock  Box  141,  Taylorville, 
111.,  for  the  construction  of  approximately 
2,150  sq.  yds.  of  tarvia  macadam  drives, 
courts  and  roadways  upon  grounds  adjacent 
to  residence  of  E.  A.  Vandeveer.  Official 
advertisement  of  the  work  will  be  found  else- 
where in  this  issue. 

•{•Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  E.  J.  Glackin, 
Secretary,  until  11  a.  m.,  October  10,  for  fur- 
nishing the  materials  necessary  to  pave  with 
vitrified  brick  on  li  in.  Portland  cement,  con- 
crete foundation  certain  alleys  bounded  by 
Sheridan  Road,  etc.  John  B.  Hayes  is  Chief 
Clerk  of  the  paving  division. 

®The  Board  of  Local  Improvements  of 
Park  Ridge,  111.,  on  Oct.  3  awarded  the  con- 
tract for  constructing  macadam  pavement  on 
Center  St.,  for  $4,399,  to  the  White  Construc- 
tion Co.,  of  Chicago,  111.  The  work  includes 
the  following:  900  cu.  yds.  of  earth  excava- 
tion and  grading  at  33  cts.  per  cu.  yd. ;  20  cu. 
yds.  of  earth  filling  and  grading  at  43  cts. 
per  cu.  yd. ;  2,807  sq.  yds.  of  macadam  pave- 
ment, having  a  foundation  7  ins.  thick  at 
the  center  and  5  ins.  thick  at  the  sides  of 
coarse,  broken  limestone  bonded  with  lime- 
stone screenings  and  covered  with  a  course 
of  medium  limestone  3  ins.  thick  at  the  cen- 
ter and  2  ins.  thick  at  the  sides,  the  inter- 
stices of  which  are  filled  with  %-m.  granite 
chips  bonded  by  bituminous  filler  and  a  top 
dressing  %-in.  thick  of  granite  chips,  and  in- 
cluding the  cost  of  constructing  gutters  at 
$1.40  per  cu.  yd. ;  adjustment  of  5  manholes 
and  13  catchbasins  and  connections. 

®Marquette  Construction  Co.,  184  W. 
Washington  St..  Chicago,  111.,  has  been 
awarded  the  contract  by  the  city  of  Wheaton, 
111.,  for  the  construction  of  about  24,001)  sq. 
yds.  of  bituminous  macadam  pavement  with 
combination  concrete  curb  and  gutter  in 
North  District,  for  $34,835.  The  contract  for 
Kenilworth  Ave.  water  extension  was 
awarded  to  Chas.  M.  Porter  Co.,  118  La  Salle 
St.,  Chicago.  Bids  were  opened  Sept.  28.  Ar- 
thur L.  Webster  is  City  Engineer. 

®The  Board  of  Local  Improvements  of 
Jacksonville,  111.,  has  awarded  the  contract  fur 
the  paving  of  Franklin  St.  with  brick  for 
$7,129,  to  William  Nunes. 

The  Board  of  Local  Improvements  of  East 
St.  Louis,  111.,  has  adopted  plans  and  specifi- 
cations for  the  improvement  of  25th  St..  from 
the  Louisville  &  Nashville  Railroad  tracks 
north  to  Morris  Ave.,  in  Landsdowne.  City 
Engineer  E.  F.  Harper  has  estimated  the  cost 
of  the  work  at  $53,409.  Vitrified  brick  will 
be  used  in  the  improvement,  the  street  to  be 
32  ft.  wide. 

The  Board  of  Local  Improvements  of 
Quincy,  111.,  is  planning  the  construction  of 
creosoted  wood  blocks  on  Maine  and  Hamp- 
shire Sts.,  between  Third  and  Eighth  and 
Sixth  Aves.,  and  Jersey  and  Vermont  Sts. 

The  Village  Board  of  Broadlands,  111.,  has 
called  a  special  election  for  the  purpose  of 
voting  on  the  proposition  to  pave  the  busi- 
ness section  of  the  town. 

The  Board  of  Public  Improvements  of  Kan- 
kakee. 111.,  has  confirmed  its  previous  action 
authorizing  the  brick  paving  of  Court  St. 

Residents  along  Washington  Place  in  the 
town  of  Sycamore,  111.,  have  circulated  a  peti- 
tion to  have  that  thoroughfare  paved.  Brick 
is  the  pavement  that  has  been  selected. 

The  Board  of  Local  Improvements  of  Rock 
Island,  111.,  has  adopted  a  resolution  to  insti- 
tute proceedings  for  the  repaying  of  20th  St., 
between  First  and  Sixth  Aves.  The  resolu- 
tion calls  for  brick  paving,  but  it  is  thought 
that  asphalt  will  be  used.  The  board  also 
contemplates  paving  10th  Ave.,  between  19th 
and  20th  Sts.,  with  asphalt. 


Indiana. 

•{•Bids  will  be  received  until  1(1  a.  in.,  Nov. 
7,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  one 
gravel  road  and  one  macadam  road.  J.  E. 
Wallace  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
0,  by  Board  of  Crawford  County  Commis- 
sioners, English,  Ind.,  for  the  construction 
of  3  miles  of  Pike  roads.  J.  Evans  Jones  is 
County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
11,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  gravel  roadway 
on  13th  St.,  from  Parker  Ave.  to  Oakland 
Ave. 

®The  Alt.  Vernon  Construction  Co.  of  Mt. 
Vernon,  Ind.,  has  been  awarded  the  contract 
by  the  Board  of  County  Commissioners, 
Evansville,  Ind.,  for  the  laying  of  a  free  rock 
road  in  Outer  Lincoln  Ave.,  from  a  point 
about  six  miles  from  the  Evansville  city  lim- 
its and  extending  for  three  miles  to  the  county 
line.    The  contract  price  is  $0,990. 

The  Board  of  Public  Works  of  Marion,  Tnd., 
has  decided  to  repave  Wabash  Ave.  hill  from 
the  junction  with  Spencer  Ave.  to  Mulberry 
St. 

Iowa. 

•{•■Rids  will  be  received  until  9  a.  m.,  Oct. 
18,  by  City  Council  at  the  office  of  Horace 
Susong,  City  Clerk,  Des  Moines,  la.,  for  curb- 
ing with  Portland  cement  W.  21st  St.,  from 
north  curb  line  of  University  Ave.  to  south 
line  of  Forest  Ave.,  and  from  the  north  line 
of  Forest  Ave.  to  south  line  of  Clark  St. 
About  3,809  lin.  ft.  of  curbing  more  or  less. 
Work  to  begin  on  or  before  Oct.  26  and  to 
be  completed  on  or  before  Dec.  4. 

®M.  Ford  of  Cedar  Rapids,  la.,  has  se- 
cured the  contract  to  lay  9,500  sq.  yds.  of  con- 
crete paving  in  the  city  of  Manchester,  la., 
for  $1.15  per  yd.,  which  will  total  approxi- 
mately $11,0(10. 

Louisiana. 

•{•Bids  will  be  received  until  8  p.  m.,  Nov. 
7,  by  City  Engineer,  Chavanne,  Bldg.,  Lake 
Charles,  La.,  for  concrete  curbing  and  laying 
cement  sidewalks  5  ft.  wide  on  South  Divi- 
sion, Foster,  Pujo,  Iris,  East,  10th,  Gray,  Reid 
and  other  streets.  The  walks  are  to  be  laid 
on  concrete  base. 

®The  Highway  Department  of  the  Board  of 
State  Engineers  of  Louisiana  has  awarded  the 
contract  to  Marcel  Garsaud  for  constructing 
the  road  from  Tocca  Settlement,  three  miles 
toward  Reggio,  in  the  Parish  of  St.  Bernard, 
for  $12,038.  At  the  same  time  the  bids  of 
David  E.  Levy  of  Mer  Rouge,  La.,  at  $1.32 
and  $0.40  to  build  the  road  from  Lake  Provi- 
dence to  the  Arkansas  line,  a  distance  of  17 
miles,  and  a  road  from  Lake  Providence  to 
Madison  Parish  line,  a  distance  of  21.27  miles, 
were  rejected. 

City  Engineer  Hardee  of  New  Orleans,  La., 
has  filed  a  report  in  regard  to  the  proposed 
graveling  of  a  portion  of  Gentilly  road  with 
the  mayor.  It  is  estimated  that  it  will  take 
about  $48,500  to  properly  ditch,  grade  and 
surface  the  road  with  0  ins.  of  concreting 
gravel  and  for  a  width  of  24  ft.,  from  Lapey- 
rouse  St.  to  Downman  Ave.,  a  distance  of 
about  four  and  one-third  miles. 

Maryland. 

Contracts  will  be  let  about  the  spring  of 
1912  by  the  city  of  Easton,  Md.,  Wm.  E.  Sha- 
mahan,  President,  for  the  construction  of 
approximately  30,000  sq.  yds.  of  pavement,  in- 
cluding 2,000  or  3,000  ft.  of  cement  curb.  The 
kind  of  pavement  has  not  as  yet  been  deter- 
mined. 

Michigan. 

•{•Bids  will  be  received  until  noon  Oct.  10,  by 
Department  of  Parks  and  Boulevards,  201 
City  Hall,  Detroit,  Mich.,  for  resurfacing  the 
Grand  Boulevard  from  Toledo  Ave.  to  Dix 
Ave.,  approximately  5,400  sq.  yds.,  and  from 
Woodward  Ave.  to  the  west  side  of  Second 
Ave.,  approximately  10,500  sq.  yds.,  with  sheet 
asphalt.  M.  P.  Hurlbut  is  Commissioner  and 
H.  W.  Busch  is  Secretary  of  the  Department. 


An  election  was  held  in  Kent  County,  Mich., 
on  Oct.  8  for  the  purpose  of  voting  on  the 
question  of  bonding  the  county  to  the  amount 
of  $5(lil,ii(iii  for  the  construction  of  good  road- 
Ralph  A.  Mosher,  Grand  Rapids,  is  County 
Clerk. 

At  a  recent  special  town  meeting  in  Para- 
dise township,  according  to  advices  from 
Kingsley,  Mich.,  it  was  voted  to  raise  $1,000 
to  improve  the  roads,  and  thereby  claim  tin 
state  reward  of  $51  HI. 

Minnesota. 

®The  County  Commissioners  at  Luverne, 
Minn.,  have  awarded  the  contract  for  the  con- 
struction of  the  first  two  miles  of  the  ^tate 
road  recently  established  by  them  to  P.  X. 
Gillham  of  Luverne  for  $3,310.  According  to 
the  plans  and  specifications  the  building  of  the 
road  will  require  7,000  cu.  yds.  of  earth  tilling. 
2,400  cu.  yds.  of  gravel,  and  04  cu.  yds.  of 
concrete. 

The  City  Council  of  Duluth,  Minn.,  has 
ordered  the  grading  and  paving  of  Glenwood 
St.,  between  54th  and  00th  Aves.  east. 

Missouri. 

©Contracts  tor  alley  improvements  calling 
for  an  expenditure  of  near  $64,500  have  been 
let  by  the  Board  of  Public  Works  of  St. 
Louis,  Mo.  The  specifications  call  for  vitrified 
brick  paving.  The  alleys  to  be  improved,  the 
contractor,  and  the  cost  are  as  follows:  Alley, 
from  Virginia  to  Alabama,  between  Wilming- 
ton rd.  and  Dover.  Ruecking  Construction 
Co.,  $1,700;  Warne  to  Vandeventer,  between 
Easton  and  Lucky,  Henry  F.  Heman,  $3,ii41; 
Gustine  to  Russell,  between  Juanita  and  1 1  art  - 
ford,  G.  Eyermann  &  Bro.,  $2,204;  Hawk  to 
Sarah,  between  Gratiot  and  Clayton,  Harry 
F.  Heman,  $1,232;  Meramec  to  Gasconade, 
between  Nebraska  and  Pennsylvania,  Rueck- 
ing Construction  Co.,  $3,011  ;  Vandeventer  to 
Warne,  between  Lexington  and  Palm.  Frank 
A.  Stiers,  $2,207 ;  Newhouse  to  Glasgow,  be- 
tween 25th  and  Vest,  Daniel  Murphy,  $1,465; 
Evans  to  Easton,  between  Prairie  and  Vande- 
venter, Harry  F.  Heman,  $2,871;  Bartmer  to 
Suburban,  between  Hodiamont  and  western 
city  limits.  Frank  A.  Stiers,  $1,748  ;  25th  to 
Jefferson,  between  Class  and  Mullanphy. 
Harry  F.  Heman.  $1,467;  25th  to  Parnell. 
between  Warren  and  Montgomery,  Timothy 
E.  Cavanaugh,  $2,088;  25th  to  Parnell.  be- 
tween Montgomery  and  St.  Louis,  Timothy 
E.  Cavanaugh,  $2,029;  Parnell  to  Jefferson, 
between  Dodier  and  Sullivan,  Timothy  E. 
Cavanaugh,  $2,206;  25th  to  Parnell,  between 
Sullivan  and  Hebert,  Daniel  Murphy.  $2,067; 
Parnell  to  Lismore,  between  Sullivan  and 
Hebert.  Daniel  Murphy,  $1,999;  Lismore  to 
Jefferson,  between  Sullivan  and  Hebert.  Daniel 
Murphy.  $1,136;  14th  to  Blair,  between  Pen- 
rose and  Farragut.  Ruecking  Construction 
Co.,  $2,756;  18th  to  Salena,  between  Sidney 
and  Victor,  Ruecking  Construction  Co..  $2,- 
559;  23d  to  25th,  between  Dodier  and  Sullivan. 
Daniel  Murphy.  $1,440;  Chouteau  to  Papin. 
between  Sixth  and  Seventh,  Timothy  E. 
Cavanaugh,  $372;  17th  to  18th,  between  Lucas 
and  Morgan,  Skrainka  Construction  Co.,  $1.- 
202 ;  Arkansas  to  Grand,  between  Sidney  and 
Victor,  Ruecking  Construction  Co.,  $1,646; 
18th  to  Mississippi,  between  Rutger  and  Hick- 
ory, Ruecking  Construction  Co.,  $2.228 ;  Ne- 
braska to  Pennsylvania,  between  Lafayette  and 
Henrietta.  Ruecking  Construction  Co.,  $1,110; 
22d  to  23d,  between  Sullivan  and  Hebert,  Dan- 
iel Murphy,  $1,920;  Josephine  to  Ewing.  be- 
tween Chouteau  and  Papin,  Skrainka  Con- 
struction Co..  $1,936;  25th  to  Parnell,  between 
St.  Louis  and  University.  Daniel  Murphy,  $1.- 
877;  25th  to  Jefferson,  between  Mullanphy  and 
Howard.  Daniel  Murphy.  $1,554 :  Spring  to 
Vandeventer,  between  Laclede  and  West  Pine. 
Skrainka  Construction  Co.,  $4,865;  O'Fallon  to 
Cass,  between  Sarsfield  and  O'Fallon.  Daniel 
Murphy.  $3,622, 

Montana. 

A  meeting  of  the  Chambers  of  Commerce  of 
BoKeman,  Mont.,  with  those  of  Belgrade, 
Manhattan.  Three  Forks.  Logan  and  Sales- 
ville  will  be  held  in  the  near  future,  to  con- 
sider the  practicability  and  possibility  of  bond- 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ing  the  county  for  the  purpose  of  improving 
the  roads. 

The  City  Council  of  Missoula,  Mont.,  re- 
cently received  the  following  hids  for  the 
Brooks  St.  improvement  district :  J.  E.  Wil- 
son, $11,375;  Miracle-Tripp  Co.,  $12.5(38;  Now- 
lin  &  Coday,  $13,306;  G.  H.  Nash  of  Red 
Lodge.  $12,1(56,  and  W.  M.  Germaine,  $13,772. 

Strange  &  McGuire  of  Salt  Lake  City, 
Utah,  at  $38,882,  submitted  the  lowest  bid  to 
the  City  Council  of  Missoula,  Mont.,  for  pav- 
ing the  South  Third  St.  improvement  district. 
The  Warren  Construction  Co..  the  only  other 
bidder,  submitted  a  bid  of  $39,672. 

Nebraska. 

®The  City  Council  of  Hastings,  Nebr.,  has 
ordered  Hastings  brick  used  in  the  paving  of 
two  districts  recently  created.  The  bids  re- 
ceived for  the  paving  of  district  No.  18  were 
rejected  and  the  engineer  instructed  to  pre- 
pare specifications  for  three  grades  of  brick. 
The  bid  of  M.  Ford  of  Cedar  Rapids,  la.,  for 
the  asphaltic  concrete  paving  in  the  alley  from 
St.  Joe  Ave.  to  Denver  Ave.,  between  Fifth 
and  Sixth  St.,  at  $1.38,  was  accepted. 

New  Hampshire. 

The  finance  committee  of  the  Common 
Council  of  Manchester,  N,  H.,  has  recom- 
mended that  the  mayor  be  authorized  to  ne- 
gotiate a  temporary  loan  of  $14,103,  of 
which  $6,200  be  expended  for  macadamizing 
streets,  $350  for  the  assessors  and  poor  de- 
partment, and  the  remainder  for  new  sewers. 

New  Jersey. 

®The  Board  of  Street  and  Water  Commis- 
sioners of  Jersey  City,  N.  J.,  has  awarded  the 
contract  for  the  improvement  of  Fairmount 
Ave.,  from  Monticello  Ave.  to  Storms  Ave., 
to  M.  J.  Curley  at  83  per  cent.  Bids  were 
opened  Sept.  27. 

New  York. 
•{•Bids  will  be  received  until  1 :30  p.  m.,  Oct. 
16,  by  Board  of  Contract  &  Supply,  Syracuse, 
N.  Y.,  for  furnishing  necessary  labor  and  ma- 
terials for  paving  Seneca  St.  from  Marcellus 
St.  to  West  Fayette  St.  Plans  and  specifica- 
tions are  on  file  with  the  city  engineer.  J.  J. 
Halloran  is  Clerk  of  the  Board  of  Contract 
&  Supply. 

•{•Bids  will  be  received  until  1 :30  p.  m., 
Oct.  16,  by  Board  of  Contract  &  Supply,  Syra- 
cuse, N.  Y.,  for  furnishing  the  necessary  labor 
and  materials  for  resurfacing  North  Clinton 
St.,  from  West  Genesee  St.,  to  Willow  St. 
Plans  and  specifications  are  on  file  with  the 
City  Engineer.  J.  J.  Halloran  is  Clerk  of  the 
Board . 

•{•Bids  will  be  received  until  1 :30  p.  m., 
Oct.  16.  by  Board  of  Contract  &  Supply,  Syra- 
cuse, N.  Y.,  for  furnishing  the  necessary 
labor  and  material  for  construction  of  side- 
walks on  portions  of  22  streets.  George  J. 
Metz  is  City  Clerk. 

North  Carolina. 

®Abee  Bros.  &  Hart,  of  Hickory,  N.  C, 
have  been  awarded  the  contract  by  the  Side- 
walk and  Street  Committee  of  the  City  Coun- 
cil of  Burlington,  X.  C,  for  street  improve- 
ments. The  work  will  consist  of  about  20,000 
sf|.  yds.  of  bituminous  macadam;  15.00(1  s<|. 
yds.  of  concrete  sidewalks,  5,0(10  lin.  ft.  of 
combined  curb  and  gutter  and  25,000  cu.  yds. 
of  grading.  Gilbert  C.  White  of  Charlotte, 
V  C,  is  Engineer.  Bids  were  opened  Sept. 
28. 

North  Dakota. 

Following  bids   were   received  by   the  City 

Council  of  Grand  Forks,  N.  Dak.,  for  the 

laying  of  2,227  si|  vds.  of  paving  in  the  alleys 
in  blocks  15,  2.".  and  26:  P  McDonnell,  ce- 
ment concrete.  $1.26  a  yd.;  vitrified  brick, 
$2  62,  and  crcosotcd  block,  $2.88.  Grand 
Forks  Concrete  Co..  cement  concrete,  $1.15  a 
yd.;  granitoid,  $2.40;  granocrete,  $1.65.  North- 
ern Construction  and  Engineering  Co..  ce- 
ment concrete,  $1.31). 

Ohio. 

■(•Bid   will  i>e  received  until  noon,  Nov.  7, 

by  II  II.  Canfield,  Clerk  of  the  Village  of 
I  levelaul  Heights,  (),  at  Ins  oll'icc,  30!l  Meek 


man  Bldg.,  Cleveland,  O.,  or  at  the  town  hall, 
Cleveland  Heights,  O.,  for  the  necessary  labor 
and  material  for  the  improvement  of  High- 
land Road  from  the  south  line  of  Maytield 
Road  to  the  north  line  of  Euclid  Heights 
Blvd.,  by  establishing  a  grade,  grading,  drain- 
ing, paving  the  same  with  brick,  asphalt  or 
macadam  and  constructing  sidewalks,  accord- 
ing to  the  plans  and  specifications  on  file  at 
the  office  of  said  clerk  at  the  Town  Hall  and 
at  the  office  of  the  F.  A.  Pease  Engineering 
Co.,  at  No.  931  Williamson  Bldg.,  Cleveland. 
O.  Sealed  bids  will  also  be  received  by  said 
clerk  at  said  places  and  time  for  furnishing 
the  material  and  labor  necessary  for  the  im- 
provement of  Taylor  Road  from  the  south  line 
of  Mayfield  Road  to  the  north  line  of  Euclid 
Heights  Blvd.,  by  establishing  a  grade,  grad- 
ing, draining,  paving  the  same  with  brick, 
asphalt  or  macadam  and  constructing  side- 
walks, according  to  the  plans  and  specifica- 
tions on  file  at  the  office  of  said  clerk  at  Town 
Hall  and  at  office  of  said  company. 

•{•Bids  will  be  received  until  1  p.  m.,  Oct. 
24,  by  Board  of  Logan  Countv  Commission- 
ers, Bellefontaine,  O.,  at  the  office  of  W.  S. 
Jones,  County  Auditor,  for  furnishing  one  10- 
ton  road  roller  and  scarifier.  A  cash  deposit 
of  $100  is  required  with  each  bid. 

•{•Bids  will  be  received  until  noon,  Oct.  18, 
by  H.  B.  Hayden,  Village  Clerk,  Pleasant 
Ridge,  O.,  for  furnishing  the  necessary  labor 
and  material  for  the  improvement  of  Car- 
thage road  in  the  corporation  from  the  north 
line  of  Wood  St.  to  the  west  line  of  Cortel- 
you  St.,  according  to  plans  and  specifications 
on  file  with  the  clerk. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
14,  by  Board  of  Trumbull  County  Commis- 
sioners, Warren,  O.,  for  grading  and  paving 
with  concrete  2.69  miles  of  road  in  Hartford 
township.  Plans,  specifications  and  profiles 
are  on  file  with  the  County  Commissioners 
and  the  State  Highwav  Department,  Colum- 
bus, O. 

•f»Bids  will  be  received  until  noon,  Oct.  18, 
by  Board  of  Wyandot  County  Commissioners, 
Upper  Sandusky,  O.,  for  grading  and  mac- 
adamizing 2  miles  of  road  in  Marseilles  town- 
ship. Plans  and  profiles  at  the  office  of 
County  Commissioners,  or  State  Highway 
Department,  Columbus,  O. 

4*I'idr5  will  be  received  until  10  a.  m.,  Oct. 
17,  by  Board  of  Columbian  County  Commis- 
sioners, Lisbon,  O.,  for  grading  and  paving 
with  brick  1.06  miles  of  road  in  Elkrun  town- 
ship. The  cost  of  the  work  is  estimated  at 
about  $13,37(1.  Plans  and  profiles  may  be 
seen  at  the  office  of  the  County  Commission- 
ers, Lisbon,  or  at  the  State  Highway  Depart- 
ment, Columbus,  O. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
10.  by  Board  of  Sandusky  Count}  Commis- 
sioners, Fremont,  O.,  for  grading  and  mac- 
adamizing about  \xk  miles  of  road  in  San- 
dusky and  Rice  townships.  The  cost  of  the 
work  is  estimated  at  about  $10,059.  Plans 
and  profiles  may  be  seen  at  the  office  of  the 
State  Highway  Department,  Columbus,  t). 

•{•Bids  will  he  received  until  Id  a.  m.,  Oct. 
13,  by  Board  of  Geauga  County  Commission- 
ers. Chardoii,  ( ).,  for  grading  and  paving  with 
concrete  17  miles  ol  road  in  Chester  town 
ship.  The  cost  of  the  work  is  estimated  at 
about  $ld,(i|!l.  Plans  and  profiles  can  be  seen 
at  the  office  of  the  State  Highway  Depart 
ment,  ( lolutnbus,  O. 

®Thc  John  Ruebcl  Construction  Co.,  Hayes 
Ave.,  Cincinnati,  ().,  has  been  awarded  the 
contract  by  the  County  Commissioners,  Cin- 
cinnati, for  the  improvement  under  Specifica 
lions  No.  260,  of  the  Harrison  and  New 
Haven  road  from  MeClure's  to  I.ee  Creek 
in  Harrison  Township,  for  $8,548.    Bids  were 

i ipened  ( vt.  8. 

®Gcorge  N.  Jackson  of  Centerburg,  ().,  has 

been  awarded  the  contract  at  Mt.  Vernon,  0., 
for  the  macadamizing  of  t;  in  miles  of  pike 

for  $4,092,     Bills  were  opened  In   the  Count) 

(  i  immtssii  mers  Sept .  25. 

(DJohn  Ryan  of  Lockland,  <>,  has  been 
awarded  the  contract  b\  the  County  Com 
missioners,  Cincinnati,  ().,   for  the  improve 

ment  under  Specifications  No.  259  of  Green 


wood  Ave.,  from  Walnut  to  Chester  Ave.,  and 
Grove  Ave.,  to  Kemper  Road  in  Sycamore 
township,  for  $5,173.    Bids  were  opened  Oct. 

3. 

®J.  K.  Fetter  of  Lima,  O.,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city  for  the  grading  and  sewering  of 
Collett  St.,  and  H.  S.  Ewek  of  that  city  has 
stecured  the  contract  for  paving  Jameson 
Ave.    The  contracts  were  awarded  Oct.  3. 

The  City  Council  of  Urbana,  O.,  has  passed 
a  resolution  providing  for  the  paving  of  Monu- 
ment Square  with  vitrified  brick,  laid  upon  a 
6-in.  concrete  base.  Storm  sewers  are  to  be 
provided,  with  gutter  inlets  and  limestone 
curbs. 

A  petition  has  been  presented  to  the  Town- 
ship Board  at  Mingo,  O.,  asking  for  the  con- 
struction of  the  new  county  road  from  Mingo 
to  Goulds. 

Oklahoma. 

The  voters  of  the  southern  portion  of  John- 
son County,  Okla.,  have  petitioned  the  County 
Commissioners,  Tishomingo,  to  call  a  bond 
election  for  a  date  in  October  to  decide  upon 
issuing  about  $200,000  in  bonds  for  the  pur- 
pose of  building  a  system  of  county  turnpike 
roads. 

Oregon. 

®The  Jackson  County  Court,  Jacksonville, 
Ore.,  has  awarded  a  contract  to  John  Twohy 
for  the  construction  of  a  rock  macadam  road 
between  Medford  and  Central  Point.  The 
road  is  to  be  16  ft.  in  width  and  will  cost 
$6,000  per  mile. 

®The  city  of  Salem,  Ore.,  has  awarded  the 
contract  for  the  construction  of  eight  blocks 
of  concrete  pavement  on  24th  St.  to  the  E.  W. 
Geiger  Construction  Co.,  of  Leavenworth, 
Kan.,  for  $1.20  per  sq.  yd.  The  work  in- 
cludes the  excavation,  curbs,  drains,  etc. 

Pennsylvania. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
26,  Dy  Mate  riignway  uepartment,  Harnsburg, 
Pa.,  for  the  reconstruction  of  6,528  lin.  ft.  of 
road,  10  ft.  wide,  known  as  the  Moreland 
road,  extending  from  Park  Ave.  to  the  Hors- 
ham township  line,  on  Route  No.  198,  in 
Moreland  township,  Montgomery  County. 
Plans  and  specifications  can  be  seen  at  the  of- 
fice of  the  State  Highway  Department,  Harris- 
burg,  Pa.;  at  the  office  of  the  State  Highway 
Department,  Room  536,  1011  Chestnut  St., 
Philadelphia,  and  at  the  office  of  the  State 
Highway  Department,  Farmers  Bank  Bldg., 
Room  2117,  5th  and  Wood  Sts.,  Pittsburg,  Pa. 
Each  bid  must  be  made  upon  a  blank  fur- 
nished by  the  State  Highway  Department  and 
accompanied  by  a  bond  of  a  surety  company 
legally  authorized  to  do  business  in  the  com- 
monwealth of  Pennsylvania,  in  the  sum  of 
$5,000.  Edward  M.  Bigelow  is  State  High- 
way Commissioner. 

•{•Bids  will  he  received  until  10  a.  m.,  Oct. 
26.  by  State  Highway  Department,  Harris- 
burg,  Pa.,  for  the  reconstruction  of  6.52S  lin. 
ft.  of  road,  16  ft.  wide,  known  as  the  More- 
land  Road,  extending  from  Park  Ave.  to  the 
Horsham  Township  line  on  Route  No.  198 
in  Moreland  Township,  Montgomery  Count). 
Plans  and  specifications  can  be  seen  at  the  of- 
fice id"  the  State  Highway  Department,  Har- 
risburg.  Pa.;  at  the  office  of  the  State  High- 
way Department,  Room  536,  ldl  1  Chestnut  St., 
Philadelphia,  Pa.,  and  at  the  office  of  the 
State  Highway  Department,  Farmers'  Bank 
Bldg..  Room  2117  Fifth  and  Wood  Sts..  Pitts 
burgh,  Pa.  F.  M.  Bigelow  is  State  Highway 
( lommissioner. 

©McConnell  &  Fitzpatrick  of  Pittston,  Pa., 
have  been  awarded  the  contract  at  Wilkes- 
barre.  Pa.  for  the  paving  of  Darling  St., 
and  Frank  Anslctt  secured  the  contract  for 
the  paving  of  Franklin  St.,  from  Hanover  to 
the  Pennsylvania  tracks. 

At  a  recent  meeting  of  persons  interested 
in  the  construction  of  a  paved  highwa)  to  take 
tin  place  of  the  Butler  and  Pittsburg  plank 
road,  at  Etna,  the  Pittsburg,  Bakcrstown  and 

Butler  State  Highwaj  Vssociation  was 
formed     The  road  is  the  main  north  and 

lOUtfa  lughw.i)  through  the  Butler  section  of 
the  state     George  H    Calvert  of  Pittsburg  is 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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president  and  George  Witmer  of  Glenshaw  is 
secretary  of  the  association. 

From  Lewiston,  Pa.,  comes  a  report  that  a 
corps  of  engineers  from  Bloomsburg,  Pa.,  are 
at  present  working  in  that  section  on  a  sur- 
vey on  one  of  the  routes  provided  for  by  the 
Spoul  bill  for  the  new  state  road. 

The  Town  Council  of  Mars,  Pa.,  has  adopt- 
ed a  resolution  providing  for  the  paving  of 
Main  St.,  and  for  the  paving  of  Pittsburg  St. 

South  Dakota. 

®E.  Bradley  of  Wagner,  S.  Dak.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners at  Armour,  S.  Dak.,  for  grading 
county  places,  2-3  ft.  culverts  in  grade,  for 
§420.    Bids  were  opened  Sept.  25. 

Tennessee. 

®A  contract  for  the  construction  of  1,400 
yds.  of  turnpike  has  been  let  by  the  state 
board  of  education  of  Tennessee  to  the  Capi- 
tal City  Construction  Co.,  for  $8,700.  The 
contract  is  for  the  building  of  a  road  to  con- 
nect the  two  turnpikes  at  Murfreesboro,  near 
the  new  buildings  of  the  Middle  Tennessee 
normal  school. 

Surveys  have  just  been  completed  on  what 
is  known  as  Paint  Rock  route  from  Tennessee 
river  to  Cold  Branch  bridge,  according  to  ad- 
vices from  Waverly,  Tenn.  It  is  expected  that 
work  will  begin  very  shortly. 

Shelby  County  Engineer  St.  George  Rich- 
ardson has  commenced  work  on  the  Shelby 
County  link  in  the  Memphis  to  Bristol  High- 
way, beginning  at  Trezevant  Ave.,  whence  he 
will  work  eastward  to  Raleigh,  thence  to 
Bartlett,  and  then  to  the  county  line,  a  dis- 
tance of  about  30  miles.  From  Trezevant  Ave. 
the  right  of  way  will  follow  the  old  Raleigh 
road. 

The  citizens  of  Tipton  County,  Tenn.,  at  a 
recent  election  voted  against  the  issuance  of 
bonds  to  the  amount  of  $100,000  for  the  build- 
ing of  good  roads. 

According  to  advices  from  Nashville,  Tenn., 
the  proposition  to  issue  bonds  for  the  building 
of  good  roads  in  many  counties  of  the  state 
has  been  defeated.  The  legislature  in  last 
session  authorized  a  number  of  the  counties 
to  issue  bonds  to  the  amount  of  $7,154,000. 
Elections  are  yet  to  be  held  in  different  coun- 
ties. 

Texas. 

•J*Bids  will  be  received  until  Nov.  13,  by 
Commissioners  Court,    Terrell   County,  San- 


derson, Texas,  for  the  construction  of  road 
work.    J.  B.  Ross  is  County  Judge. 

•f»Bids  will  be  received  until  noon,  Nov.  13, 
by  Board  of  Terrell  County  Commissioners, 
Sanderson,  Texas,  for  the  construction  of 
about  1,840  lin.  ft.  of  concrete  curb  and  wall 
on  Sanderson-Fort  Stockton  Road.  J.  B. 
Ross  is  County  Judge.  All  bids  must  be  filed 
with  Terrell  County  Clerk. 

®Kelso  &  Vautrin  of  Galveston,  Tex.,  have 
been  awarded  the  contract  by  the  County 
Commissioners,  Galveston,  for  the  construc- 
tion of  brick  pavement  on  the  arch  bridge  of 
the  causeway,  approximately  4,900  sq.  yds., 
for  $1.90  per  sq.  yd.    Bids  were  opened  Oct.  2. 

The  Young  Business  Men's  Association  of 
Sherman,  Tex.,  has  instructed  the  good  roads 
campaign  committee,  of  which  Dr.  O.  C.  Oh- 
lers  is  chairman,  to  organize  at  once  for  the 
purpose  of  making  an  active  campaign  in  the 
Sherman  district  lor  a  $300,000  bond  issue  for 
good  roads.  The  election  will  be  held  not 
later  than  Nov.  30. 

Arrangements  are  nearly  completed  in  Tem- 
ple, Tex.,  for  paving  Adams  Ave.,  from  Main 
St.  to  the  Missouri,  Kansas  &  Texas  passen- 
ger station  on  14th  St.,  a  distance  of  eight 
city  squares ;  also  arrangements  have  been 
completed  by  residents  of  Central  Ave.,  from 
Second  St.  to  14th  St.,  for  the  paving  of  that 
thoroughfare,  leading  to  the  station. 

A  petition  has  been  filed  with  the  Board  of 
Municipal  Commissioners  of  Dallas,  Tex., 
asking  for  the  paving  of  Carroll  Ave.,  be- 
tween Columbia  and  Elm,  filling  the  gap  be- 
tween those  two  paved  streets  and  making 
through  connection  from  East  Dallas  to  the 
city. 

City  Secretary  G.  H.  Kincaid  of  Granger, 
Tex.,  will  sell  bonds  Oct.  17  to  the  amount  of 
$15,000  for  street  paving  purposes. 

Utah. 

*$*Bids  will  be  received  until  8  p.  m.,  Oct. 
20,  by  Board  of  Public  Works,  Salt  Lake  City, 
Utah,  for  constructing  cement  sidewalks  in 
Sidewalk  Extension  No.  133,  located  between 
A  and  V  Sts.  and  Third  and  11th  Aves.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  City  Engineer.  H.  G.  McMillan  is  Chair- 
man of  the  Board. 

•J«Bids  will  be  received  until  8  p.  m.,  Oct. 
20,  by  Board  of  Public  Works,  Salt  Lake 
City,  Utah,  for  constructing  curb  and  gutter 
and  pavement  in  paving  extension  No.  72,  in- 
cluding Main  St.,  North  Templet  to  Second 
North,  Center  from  1st  to  2d   North  Sts., 


according  to  plans  and  specifications  on  file  at 
the  office  of  the  city  engineer.  H.  G.  Mc- 
Millan is  Chairman  of  the  Board. 

Washington. 

Following  low  bids  were  received  by  the 
Board  of  Public  Works  of  Seattle,  Wash.,  for 
paving  work:  Alley,  Block  37,  Capitol  Hill 
add.  Div.  No.  5,  Sanfield  &  Ritchie,  1233  13th 
St.  N.  Cedar,  $3,974;  California  Ave.  and 
Lowman  Drive,  grading,  etc.,  J.  A.  McEach- 
ern  Co.,  $2,395;  1st  Ave.  S.,  grading,  etc., 
Sloane  Bros.,  1013  E.  John  St.,  Ind.  Oak  (a) 
$47,1)20,  (b)  $47,030;  Erie  Ave.,  grading,  curb- 
ing and  concrete  walks,  Sloane  Bros.,  $3,357 ; 
25th  Ave.  S.W.,  grading,  curbing  and  con- 
crete walks,  Hansen  &  Co.,  4100  25th  Ave., 
S.W.,  $3,720. 

The  Snohomish  County  Commissioners,  Ev- 
erett, Wash.,  have  voted  to  open  and  gravel 
the  road  from  Everett  to  Bothell,  for  the 
state  highway  commissioner  has  granted  per- 
mission thus  to  utilize  $29,000  standing  to  the 
county's  credit  in  the  state  highway  fund. 
Enough  money  is  thought  to  be  available  to 
build  10  miles. 

Councilman  A.  J.  Goddard  of  Seattle, 
Wash.,  has  secured  the  consent  of  the  County 
Commissioners,  Seattle,  to  spend  $7,000  in 
paving  Eighth  Ave.,  south  between  Charleston 
and  Dawson  Sts.,  providing  the  city  spend  a 
similar  amount.  Below  Dawson  St.,  the 
county  is  contributing  $10,000  for  paving 
Eighth  Ave.  south. 

Wisconsin. 

®The  City  Council  of  Green  Bay,  Wis., 
awarded  the  McGrath  Construction  Co.  the 
contracts  for  the  improvement  of  North 
Broadway  to  the  Standard  Oil  Co.'s  property 
and  East  Main  St.,  from  Pleasant  to  the  city 
limits,  for  $4,259  and  $8,029,  respectively. 
Macadam  will  be  used. 

At  the  recent  special  elections  of  the  towns 
of  Chippewa  County,  Wis.,  for  highway  im- 
provement, appropriations  to  the  amount  of 
$4,100  were  voted.  Chippewa  Falls  is  the 
county  seat. 

Wyoming. 

City  Engineer  Arnold  Tschirpi  of  Sheridan. 
Wyo.,  has  estimated  the  approximate  cost  of 
paving  with  wood  blocks  in  Improvement  Dis- 
trict No.  1,  to  the  property  owners,  at  $4.20 
per  sq.  yd.  The  total  amount  of  pavement 
to  be  laid  is  71,844  sq.  yds.  Bonds  to  the 
amount  of  $243,765. 
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Alabama. 

Citizens  of  Shelby  County  are  advocating 
the  construction  of  a  joint  bridge  over  the 
Cahaba  river  at  Caldwell's  Mill  on  the  line 
between  Shelby  and  Jefferson  counties,  Ala. 

Arkansas. 

According  to  information  received  from 
Little  Rock,  Ark.,  the  Oak  St.  viaduct  at 
Texarkana,  which  will  be  built  jointly  by  the 
Cotton  Belt  and  other  railroads  operating 
in  that  city,  will  probably  be  built  immediate- 
ly after  the  plans  are  approved  by  the  com- 
panies. 

The  Jefferson  County  Bridge  Commission, 
according  to  advices  from  Pine  Bluff,  Ark., 
has  awarded  to  Hendrick  &  Cochrane,  Kansas 
City,  Mo.,  the  contract  for  drawing  plans  for 
the  free  bridge  to  be  built  across  the  Arkansas 
River  at  or  near  Pine  Bluff.  A  mass  meet- 
ing will  be  held  Oct.  12  at  Chamber  of  Com- 
merce, at  which  engineers  will  discuss  the 
plans  and  a  representative  of  a  contemplated 
interurban  line  from  Pine  Bluff  to  Little 
Rock  will  submit  a  proposition  for  a  lease  of 
the  bridge. 

California. 

4*Bids  will  be  received  until  11  a.  m.,  Oct. 
16,  by  Department  of  Finance,  Ways  and 
Means,  San  Diego,  Cal.,  for  the  construction 


of  a  reinofrced  concrete  and  steel  bridge  with 
reinforced  concrete  retaining  wall  at  both  ends. 
S.  P.  Woods  is  Superintendent. 

•J*Bids  will  be  received  until  2  p.  m.,  Oct. 
16,  by  Board  of  County  Supervisors,  Los  An- 
geles, Cal.,  for  the  construction  of  a  concrete 
culvert  on  Base  Line  Road,  San  Jose  District. 
H.  Lelande  is  County  Clerk. 

^•Board  of  Colusa  County  Supervisors,  Co- 
lusa, Cal.,  has  approved  plans  and  specifica- 
tions for  the  proposed  bridge  across  Sand 
creek  north  of  town  of  Arbuckle  and  bids  for 
the  work  will  be  received  until  11  a.  m., 
Oct.  16. 

®Advices  from  San  Bernardino,  Cal.,  state 
that  the  contract  for  two  steel  county  bridges 
was  awarded  to  the  Security  Bridge  Co.  of 
Los  Angeles.  One  bridge,  80  ft.  long,  is  to  be 
built  across  Chino  Creek,  in  the  southwest  sec- 
tion of  the  county.  The  other,  540  ft.  long, 
is  to  span  the  Santa  Ana  River  at  Colton  Av. 
between  Colton  and  Riverside.  The  former 
will  cost  $4,150  and  the  latter  $11,797. 

City  Board  of  Yreka,  Siskiyou  County,  Cal., 
has  rejected  all  bids  for  the  construction  of 
a  concrete  bridge  across  Humbug  Gulch  and 
the  work  will  be  done  by  day  labor. 

The  Board  of  County  Supervisors,  Stock- 
ton, Cal.,  has  authorized  the  County  Surveyor 
to  repair  the  Hunt  bridge  over  the  Calaveras 
river  above  Bellota.    The  foundations  are  ex- 


posed and  winter  freshets  are  liable  to  de- 
stroy the  structure. 

Connecticut. 

•J«Bids  will  be  received  until  4  p.  m.,  Oct. 
18,  by  Board  of  Park  Commissioners,  49  Pearl 
St.,  Hartford,  Conn.,  for  removing  the  present 
bridge  over  Park  River,  building  a  new  bridge 
and  other  work  incidental  thereto  in  West 
Bushnell  Park.  The  new  structure  will  con- 
sist of  one  50-ft.  and  two  26-ft.  plate  girder 
spans.  Plans  and  specifications  are  on  file 
with  the  City  Engineer.  F.  G.  Whitmore  is 
Secretary. 

Georgia. 

Anderson  County,  S.  C,  and  Hart  County, 
Ga.,  have  decided  upon  the  erection  of  a  joint 
bridge  over  the  Savannah  River  near  Brown's 
Ferry  at  an  approximate  cost  of  $30,000.  Each 
county  will  pay  half  the  cost  of  the  bridge, 
which  will  be  built  of  steel. 

Illinois. 

®Bridgc  Committee  of  the  Board  of  Mc- 
Lean County  Supervisors,  Bloomington,  111., 
has  awarded  the  contract  for  the  construc- 
tion of  a  new  bridge  on  Main  highway  north 
of  Hudson  to  Burnham  &  Ives,  Bloomington, 
111.,  at  $1,420. 

®The  Board  of  Canal  Commissioners,  Lock- 
port,  111.,  has  awarded  the  contract  for  the  con- 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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struction  of  five  bridges  over  the  Illinois  & 
Michigan  Canal  to  the  Joliet  Bridge  &  Iron 
Co.,  Joliet,  111.,  at  $73")  each.  The  structure 
with  one  sidewalk  will  cost  $805  and  with  two 
sidewalks  $975.  The  concrete  work  was  let  at 
$12.75  per  cu.  yd.  Leon  McDonald,  Lockport, 
111.,  is  General  Superintendent. 

•£*Bids  will  be  received  until  11  a.  m.,  Oct. 
19.  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  the  ma- 
terials, labor,  etc.,  necessary  to  erect  a  pontoon 
foot  bridge  and  approaches  over  the  north 
branch  of  the  Chicago  River  at  Indiana  St. 
The  bidding  sheet  is  divided  into  sections  as 
follows:  (1)  For  erecting  in  place  the  mov- 
able span,  the  scow  or  pontoon,  all  necessary 
blocking  between  movable  span  and  scow,  and 
operator's  house,  complete  with  machinery,  as 
paddle  wheels,  sea  valves,  pumping  outfit,  etc., 
all  electric  motors,  regulating  and  controlling 
devices,  etc. ;  doing  all  excavating  and  filling 
necessary  to  correctly  set  sills,  bents,  blocks, 
for  the  approaches.  (2)  For  oak  planks  and 
timber  furnished  and  set  and  not  covered  in 
item  (1),  including  all  necessary  bolts,  spikes, 
washers,  etc.,  quantity  assumed  1,000  ft.  B.  M. ; 
(3)  For  yellow  pine  timber  furnished  and  built 
in  place  not  covered  in  item  (1),  including 
spikes,  bolts,  etc.,  quantity  assumed  25,000  ft. 
B.  M.  (4)  For  white  pine  timber  furnished 
and  built  in  place  and  not  covered  by  item  (1), 
including  spikes,  bolts,  washers,  etc.,  quantity 
assumed  8,000  ft.  B.  M.  (5)  For  Norway  pine 
or  cypress  piles  delivered  at  site  of  work, 
quantity  assumed  10,000  lin.  ft.  (6)  For  driv- 
ing piles,  quantity  assumed  9,500  lin.  ft.  below 
cut  off  line.  (7)  For  additional  structural  steel 
and  iron  not  covered  by  item  (1)  if  needed; 
also  for  the  proof  chains  to  be  used  for  the 
pile  clumps,  built  in  place,  quantity  assumed 
6,000  lbs.  (8)  For  furnishing,  driving  and 
pulling  each  of  two  or  more  test  piles  as  speci- 
fied. 

The  Hazard  Manufacturing  Co.,  552  W. 
Adams  St.,  Chicago,  111.,  has  submitted  a  bid 
of  $1,085  to  L.  E.  McGann,  Commissioner  of 
Public  Works,  Chicago,  111.,  for  furnishing 
and  delivering  the  wire  rope  necessary  for  the 
repair  of  the  S.  Halsted  St.  lift  bridge.  Bids 
were  opened  Sept.  30. 

Indiana. 

*f«Bids  will  be  received  until  1  p.  m„  Oct. 
11,  by  Board  of  Boone  County  Commissioners, 
Lebanon,  Ind.,  for  the  construction  and  re- 
pair of  bridge  in  Washington  township.  B.  F. 
Herdrich  is  County  Auditor. 

^•Bids  will  be  received  until  2  p.  in.,  Oct.  17, 
by  Board  of  Rush  County  Commissioners, 
Rushville.  Ind.,  for  repair  of  certain  bridges. 
Jesse  M.  Stone  is  County  Auditor. 

©Marion  Creek  of  Hartford  City,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Blackford  County  Commissioners,  Hartford 
City,  Ind.,  for  the  construction  of  a  cement 
culvert  in  Harrison  township.  Bids  were 
opened  Oct.  2. 

®The  Elkhart  Bridge  &  Iron  Co.,  Elkhart, 
Ind.,  was  awarded  the  contracts  for  the  con- 
struction of  the  following  bridges :  Culvert 
over  a  flitch  in  Olive  Township,  $400;  new 
bridge  over  Yellow  Creek  in  Concord  Town- 
ship. $1,200;  new  floor  for  the  Pike  St.  bridge- 
in  Goshen,  $2,535  for  creosote  block  floor. 

®Bids  were  opened  10  a.  m.,  Oct.  3,  by 
Hoard  of  '  ountv  Commissioners,  Fowler,  Ind  . 
for  the  construction  of  27  bridges.  Contracts 
were  awarded  to  the  following  contractors: 
Parker  &  Check,  Oxford,  Ind.,  7  bridges  at 
$2,042;  C.  A.  Nicceium,  Dunn,  Ind.,  8  bridges 
at  $2,805;  E.  C.  Weddle,  Fowler,  Ind.,  4 
brides  ;ii  $981;  I'  II.  Warren,  Davton,  Ind., 
3  bridges  at  $705:  C.   A.   Hales.  Templeton, 

[nd  .  I  bridges  at  $1,172.  Lemuel  Shipman  is 

County  Auditor. 

Iowa. 

®Thc  contract  for  the  construction  of 
bridges  N'os  ).'!,  II  and  15  has  been  awarded, 
according  to  information  received  from  Clin- 
ton la.,  to  P.  C.  Donahue  at  $2,896.  •  Other 
bidders  for  the  work  were  King  &  Scbnell, 
'I  om  '  ;ii  •  •.  ft  mi,  i  linton  Hi  idgc  ft-  Iron 
Works,  John  Kane  and  P.  V.  Clarke. 

The   City    Council   of    Montrose,    la.,  has 


passed  an  ordinance  accepting  the  offer  of  the 
Power  Company,  including  the  building  of 
two  bridges  over  Horton's  Creek,  one  bridge 
over  Jack  Creek  on  the  Fort  Madison  road, 
the  building  of  a  fill  along  Jack  Creek,  the  re- 
location of  the  C,  B.  &  Q.  tracks,  and  the 
construction  of  a  460-ft.  boat  landing.  The 
levee  will  be  graded  and  riprapped  with  stone, 
putting  it  in  shape  for  a  first-class  boat  land- 
ing, as  well  as  making  it  presentable  for 
parking  purposes. 

George  Dobson,  City  Bridge  Engineer,  Des 
Moines,  la.,  has  plans  well  under  way  for  the 
construction  of  the  proposed  bridge  at  North 
Ave.,  to  be  erected  next  spring.  The  struc- 
ture will  be  open  span  style,  nothing  similar 
to  the  Walnut  and  Locust  St.  bridges. 

At  a  recent  hearing  held  by  the  State  Rail- 
road Commission  with  the  representatives  of 
the  railroad  companies  in  regard  to  the  pro- 
posed viaduct  over  the  tracks  of  the  North- 
western and  Iowa  Central  on  South  Third 
Ave.,  Marshalltown,  la.,  it  was  ruled  that  the 
structure  was  necessary.  A  city  ordinance  has 
accordingly  been  drawn  up  providing  for  the 
construction  of  a  viaduct  from  the  south  line 
of  Nevada  St.  south  for  an  approximate  dis- 
tance of  1,077  ft. 

Kansas. 

Plans  for  a  reinforced  concrete  viaduct  at 
Mill  St.,  Kansas  City,  Kan.,  have  been  accept- 
ed by  the  railroads.  The  viaduct  will 
extend  from  Muncie  Boulevard  at  Mill 
St.  across  the  railroad  company's  tracks 
to  Kansas  Ave.,  a  distance  of  1,600  ft.  Plans 
will  be  prepared  immediately  by  Wil- 
liam Barclay,  City  Engineer,  and  Ken- 
neth Hartlev,  a  bridge  engineer  in  the  em- 
ploy of  the  city.  The  viaduct  will  be  con- 
structed at  an  estimated  cost  of  $90,000,  to 
be  paid  by  the  railroads.  The  roads  interested 
are  Union  Pacific  and  the  Chicago,  Rock  Is- 
land &  Pacific. 

The  Board  of  Inquiry  on  the  destruction  of 
the  bridge  over  the  Kansas  River  near  Fort 
Riley,  Kan.,  has  completed  its  report  and  for- 
warded same  to  the  War  Department  at 
Washington,  D.  C.  Estimates  have  also  been 
prepared  for  a  concrete  and  steel  structure 
to  replace  the  old  wooden  bridge. 

Kentucky. 

The  Traction  Co.  at  Paducah,  Ky..  which 
is  planning  the  construction  of  a  bridge  over 
Island  Creek  at  Sixth  St.,  is  seeking  to  se- 
cure a  court  grant  for  a  permanent  injunction 
preventing  interference  with  the  project. 

Louisiana. 

®McTiernan  &  McGhee,  Kansas  City,  Mo., 
who,  as  recently  mentioned  in  Engineering 
&  Contracting,  were  awarded  the  contract 
for  the  construction  of  the  substructure  of 
the  new  Red  River  Wagon  bridge  between 
Shreveport  and  Hossier  City  at  $78,000,  have 
started  work.  It  is  planned  to  have  the  piers 
completed  by  April  1,  1912. 

©Austin  Bros.,  of,  Dallas,  Tex.,  have  been 
awarded  the  contract  by  the  Bridge  Committee 
nf  the  Police  Jury,  Natchitoches,  La.,  for  the 
construction  of  a  steel  highway  bridge  over 
the  Cane  River  at  Bermuda,  La.,  for  $8,600. 
Ira  W.  Sylvester,  Alexandria,  La.,  is  Engineer. 
Bids  were  opened  Oct.  4. 

Maryland. 

The  City  Engineering  Department  of  Bal- 
timore) Md.j  has  under  way  plans  for  the 
construction  Of  a  new  steel  bridge  to  replace 
the  present  structure  at  Monroe  St.  over  the 
Baltimore  ft:  Ohio  tracks.  The  cost  of  the 
work  is  estimated  at  about  $50,000. 

Massachusetts. 

®The  contract  for  furnishing  all  labor  and 
materials   necessary    for   the   construction  of 

the  Fifth  St,  viaduct,  Fitchburg,  Mass.,  has 

been  awarded  by  the  Hoard  of  Street  Com 
missioners  to  Mcllarg  Barton  Co.,  165  Broad 
way.  New  York  City,  at  $82,528.    Bids  for  the 
work  wen  opened  Sept.  25. 
'•'The  contract  for  the  construction  of  a  re 

inforced  concrete  arch  bridge  over  the  tracks 

of  the    New    York,    \'ew    Maxell  &  Hartford 

l<  R,  at  South  Park,  Fall  River,  Mass,  has 


been  awarded  to  Beattie  &  Cornell,  Fall  River, 
Mass.,  at  $22,600.    Bids  for  .the  work  were 

opened  Aug.  29. 

Minnesota. 

®Thc  contract  for  the  construction  of  two 
iron  and  concrete  bridges  over  the  Moose 
Horn  River  at  Moose  Lake  on  State  Road  Xo. 
1  and  over  the  Midway  River  between  Sections 
12  and  13  on  the  town  of  Thompson  on  State 
Road  No.  4  has  been  let  to  the  Great  Northern 
Bridge  Co.,  Minneapolis,  Minn.,  at  $6,600. 
Bids  were  opened  Oct.  2  by  Board  of  Carl- 
ton County  Commissoiners.  A.  R.  Norman, 
Carlton,  Minn.,  is  County  Auditor. 

The  County  Commissioners  at  Hastings, 
Minn.,  P.  A.  Hoffman,  Auditor,  rejected  all 
bids  received  on  Oct.  6  for  the  construction  of 
a  55-ft.  low  truss  span  bridge  across  the  Ver- 
milion River  in  Section  31,  town  of  Ver- 
milion, Dakota  County.  The  structure  will  be 
placed  on  two  concrete  piers  with  steel  piling. 
The  work  will  be  readvertised. 

The  County  Commissioners,  Hastings.  Minn., 
P.  A.  Hoffman,  Auditor,  have  rejected  all  bids 
received  on  Oct.  6  for  the  construction  of  a 
25-ft.  1-beam  bridge  across  Club  Creek  be- 
tween the  township  of  Sciota  and  Waterford. 
The  structure  will  be  placed  on  two  concrete 
piers  with  steel  piling.  The  work  will  be  re- 
advertised. 

Mississippi. 

®The  contract  for  the  constiuction  of  a 
steel  bridge  over  Bophumpa  Creek  on  Lex- 
ington and  Acona  Road  in  Holmes  County 
has  been  awarded  by  the  Board  of  Supervisors 
at  Lexington,  Miss.,  to  W.  T.  Young  Bridge 
Co.  at  $3,990.  P.  Williams  is  Chancery  Clerk. 
Bids  were  opened  Oct.  2. 

Missouri. 

®The  Board  of  Jackson  County  Commis- 
sioners. Independence  County,  Mo.,  has  award- 
ed the  contract  for  the  construction  of  a  re- 
inforced concrete  girder  bridge  over  Sugar 
Creek  on  the  Atherton  and  Sibley  road  3  miles 
west  of  Siblev  to  E.  L.  Winn,  Kansas  City,  < 
Mo.,  at  $2,930.  The  structure  will  be  65  ft.  ; 
long  and  it  is  expected  the  work  will  be  com- 
pleted within  50  days. 

Nebraska. 

The  Street  Committee  of  the  Beatrice,  Nebr.,. 
Citv  Council  has  reported  favorably  on  build- 
ing a  concrete  bridge  on  South  Sumner  St.  in 
that  city. 

New  Jersey. 

®The  Boards  of  Freeholders  of  Hunterdon 
and  Somerset  counties  at  a  recent  meeting  at 
Whitehouse,  N.  J.,  awarded  the  contract  for 
the  erection  of  a  new  bridge  over  the  Taning- 
ton  River,  between  that  town  and  Tanington, 
to  the  Dover  Boiler  Works  of  Dover  at  itsi 
bid  of  $2,335.40.  The  bridge  is  to  be  com-1, 
pleted  by  Nov.  15  and  it  is  to  be  built  with 
concrete  abutments  and  a  steel  superstructure.* 
Work  will  be  started  at  once. 

New  York. 

According  to  information  received  from 
Voorhecsvillc,  N.  Y.,  new  concrete  bridges  in 
place  of  the  old  plank  bridges  will  lie  built  this 
fall  in  connection  with  the  work  on  the  new 
state  road  between  Salem  and  that  village. 
The  present  bridges  are  narrow  and  the  new 
ones  will  be  18  ft.  wide  to  conform  with 
the  road  of  standard  width.  The  board  esti- 
mates the  cost  of  the  structures  at  $1,500. 
One  is  to  be  near  the  Bloomingdale  property 
in  this  village  and  the  other  near  the  estate 
of  Mrs.  W  illiam  Bradt.  southwest  of  the  cor- 
poration limits. 

North  Dakota. 

4»Bids  will  In-  received  until  Oct.  II.  it  is 
reported  b\  the  Board  of  Lyman  County  Com- 
missioners, Oacoma,  N.  Dak.,  for  the  con- 
struction of  a  bridge  over  the  White  River 
al  West  over.  The  bridge  is  to  consist  of  two 
steel  spans,  one  200  ft.  in  length  and  the  other 

I  In  ft  .  with  three  concrete  piers  for  support. 

the  estimated  cost  of  the  bridge  is  about  $11.- 

800,  oi  which  amount  Lyman  County  will  pay 

half,   the    Milwaukee   Railroad   Company  $3,- 


•J«  indicates  work  now  open  for  bidi.    ®  indicates  a  contract  let  recently. 
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B  .Mellette  County  $1,600  and  the  Murdo 
Ifnmercial  Club  $1,300. 

Ohio. 

■•Bids  will  be  received  until  11  a.  in.,  Nov. 
iy  Board  of  Cuyahoga  County  Commission- 
's, Cleveland,  O.,  for  the  construction  of  a 
increte  bridge  on  Edgerton  Road  in  Royalton 
wnship,  as  per  report  No.  2811.  Plans  and 
lecifications  are  on  file  with  Frank  R.  Lan- 
;r,  County  Surveyor.  J.  F.  Goldenbogen  is 
lerk. 

•J*Bids  will  be  received  until  Oct.  24,  it  is 
:ported,  by  the  Board  of  Lucas  County  Com- 
lissioners,  Toledo,  O.,  for  the  construction  of 

bump  or  automatic  swing  bridge  across  the 
[iami  and  Erie  Canal  on  County  Road  555 
i  Adams  township.    The  cost  of  the  work 

estimated  at  approximately  $3,500. 

•$«Bids  will  be  received  until  11  a.  m.,  Oct. 
I,  by  Board  of  Cuyahoga  County  Commis- 
loners,  Cleveland,  0.,  for  bridge  work  per 
.eport  No.  2879,  including  concrete  bridge  on 
.idge  Road,  Parma  township,  in  accordance 
ith  plans  and  specifications  on  file  at  the 
ffice  of  Frank  Lander,  County  Surveyor.  J. 
'.  Goldenbogen  is  Clerk. 

•J«Bids  will  be  received  until  noon,  Oct.  27-, 
■  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  of  bridges 
nd  culverts  on  the  Wooster  Pike  from  the 
orporation  line  of  Cincinnati,  O.,  to  the  Little 
liami  River  in  Columbia  township,  under 
pecifications  No.  268.    Fred  Dreihs  is  Clerk. 

®Commissioners  of  Coshocton  County,  Co- 
hocton,  O.,  have  decided  upon  and  let  many 
I  the  following  contracts  for  bridge  repair 
nd  reconstruction  made  necessary  by  the  re- 
ent  flood :  Fill  and  bridge  at  mouth  of  White 
iyes  Creek — not  let;  two  abutments  and  re- 
lating of  Fresno  bridge — not  let ;  two  abut- 
nents  and  bridge  required  at  Pearl — not  let ; 
hutment  and  bridge  at  Dunlevy's — not  let ; 
emporary  bridge  at  Dunlevy's  to  Henderson ; 
epair  of  fill  at  Pearl  to  McClary ;  fill  and  re- 
>air  at  Sam'l  Elliott  bridge  to  McClary ;  sup- 
lorting  Johnson  bridge  with  timber  to  Klein- 
mecht ;  Johnson  bridge  abutment  bed — pos- 
ibly  new  bridge ;  repairs  needed  for  covered 
>ridge  at  Pew's ;  Parker  Adams  bridge  entire- 
I  destroyed;  ford  at  Parker  Adams  bridge  to 
•Cleinknecht;  Will  Holnem  bridge  abutments 
*one  and  bridge  off ;  Ling  bridge  and  abut- 
nent  gone;  James  Parkhill  bridge  abutment 
md  fill  to  Henderson ;  rebuilding  abutment 
ind  replacing  Parkhill  bridge  to  Henderson ; 
rebuilding  abutment  and  replacing  Schlegel 
jridge  to  Holderbaum ;  two  abutments  for 
Kempf  bridge  to  Andrew  Miller ;  rebuilding 
ibutment  and  replacing  Snyder  bridge  to 
Aumiller;  rebuilding  abutment  and  replacing 


Schlard  bridge  to  Aumiller ;  two  abutments 
for  Ames  bridge  to  Miller ;  rebuilding  abut- 
ment and  replacing  Balder  bridge  to  Aumiller  ; 
two  abutments  and  floor  for  Everhart  bridge 
to  McClary  &  Co.;  repair  of  approach  to 
Wentz  bridge  to  L.  P.  Wentz;  ford  at  Styris 
bridge  to  Chas.  Styer ;  repair  of  abutment  at 
Styre's  bridge  to  Miller;  Styer  bridge  to  be 
replaced ;  crossing  near  Wise  bridge  to  N.  B. 
Wise ;  abutments  for  Albert  Adams  bridge  to 
Lewis  Reiss ;  superstructure  for  Adams  bridge 
to  D.  B.  Reiss ;  floor  and  fill  for  Albert  Adams 
bridge  to  be  let;  repair  of  Bakersville  pike  to 
McClary  &  Co. ;  hauling  Lyons  bridge  to  orig- 
inal location  to  Cain ;  abutment  and  fill  for 
Thomas  bridge  to  Lewis  Reiss  ;  hauling  Chili 
bridge  to  original  location  to  M.  W.  Todd. 

®The  Board  of  County  Commissioners, 
Youngstown,  O.,  has  awarded  the  contract  for 
the  construction  of  the  Dewey  Ave.  bridge 
to  Wymer-Harris  Construction  Co.  at  $11,000. 
A  number  of  other  bridges,  including  the 
South  Ave.  structure,  will  be  repaired  shortly. 

The  City  Council  of  Youngstown,  O.,  has 
passed  an  ordinance  authorizing  the  issuance 
of  bonds  for  the  repairing  of  the  Market  St. 
viaduct.  A.  W.  Craver  is  Mayor  and  M.  F. 
Hyland  is  City  Clerk. 

Oklahoma. 

^•Bids   will   be  received  until  Oct.   16  by 
Board  of  Washington  County  Commissioners, 
Bartlesville,    Okla.,    for    the   construction  of 
five  bridges.    J.  C.  Mitchell  is  County  Clerk. 
Oregon. 

The  contract  for  the  construction  of  two 
concrete  piers  for  the  steel  bridge  to  be  con- 
structed across  Lemon  Slough  near  Monroe 
has,  according  to  advices  from  Eugene,  Ore., 
been  awarded  to  T.  H.  Ellis. 

City  Engineer  Mohr,  The  Dalles,  Ore.,  has 
been  authorized  to  make  surveys  for  the  con- 
struction of  a  steel  bridge  over  the  Deschutes 
River  at  Maupin.  The  cost  of  the  work  is 
estimated   at   approximately  $12,000. 

Steps  are  being  taken  by  the  City  Coun- 
cil, Portland,  Ore.,  to  either  repair  the  Burn- 
side  bridge  at  that  place  or  to  build  a  new 
structure  to  replace  it. 

Pennsylvania. 

®Fegly  &  Moore,  Allentown,  Pa.,  have  been 
awarded  the  contract  for  the  erection  and 
painting  of  a  bridge  at  Factoryville,  17  miles 
northwest  of  Scranton,  for  the  Scranton  & 
Binghampton  Railroad  Co. 

Allegheny  County  Commissioners,  Pitts- 
burg, Pa.,  have  forwarded  plans  and  specifi- 
cations for  the  construction  of  the  bridge  to 
connect  the  Northside  with  McKees  Rocks 
to  the  War  Department,  Washington,  D.  C. 


The  bridge  is  to  have  its  Northside  approach' 
at  Preble  and  California  Aves.,  and  will  en- 
ter McKees  Rocks  at  what  is  known  as  the 
Indian  mound  in  the  bottom  district.  It  will 
skirt  the  north  end  of  Brunots  Island,  and  will 
connect  at  McKees  Rocks  with  streets  lead- 
ing to  all  parts  of  the  borough,  and  particu- 
larly the  industrial  district.  The  estimated 
cost  of  the  bridge  is  $650,000. 

South  Dakota. 

®The  Federal  Bridge  Co.,  Des  Moines,  la., 
has  been  awarded  a  contract  by  the  Commer- 
cial Club  of  Murdo,  S.  Dak.,  for  the  con- 
struction of  piers  for  a  bridge  across  White 
River  at  Wcstover,  11  miles  south  of  Murdo, 
at  $4,000. 

Washington. 

®The  Board  of  King  County  Commission- 
ers at  Seattle,  Wash.,  received  the  following 
bids  for  the  construction  of  a  277-ft.  wooden 
trestle  and  approaches  at  Newcastle,  Wash. : 
Wevmouth  Construction  Co.,  610  15th  Ave. 
N,  Seattle,  Wash.,  $1,828  (awarded  contract)  ; 
C.  Geskie  &  Co.,  $1,835 ;  R.  E.  Downey  &_Co., 
$2,154;  Washington  Engineering  Co.,  $2,175. 

Preliminary  plans  have  been  completed  by 
R.  H.  Thompson,  City  Engineer,  Seattle, 
Wash.,  for  the  construction  of  a  reinforced 
concrete  bridge  on  Fremont  Ave.  between 
Ewing  St.  and  Lake  Washington  Canal.  The 
cost  of  the  work  is  estimated  at  about  $50,000. 
The  structure  will  be  about  350  ft.  long,  with 
a  20-ft.  roadway  and  two  8-ft.  walks.  It  will 
be  28  ft.  high. 

Canada. 

Hearing  on  the  proposed  bridge  acress  the 
tracks  from  Central  Ave.  to  Lewis  St.,  Bridge- 
port, Ont.,  to  be  constructed  by  the  Grand 
Trunk  and  New  York  Central  railroads,  will 
be  heard  at  Hamilton  on  Oct.  11.  The  en- 
croaching of  the  G.  T.  R.  bridge  abutment 
on  Niagara  St.  will  also  be  considered. 

Advices  from  Winnipeg,  Man.,  state  that  the 
overhead  bridge  which  the  Canadian  Northern 
Railway  Company  will  build  over  its  Fort 
Rouge  yards,  in  accordance  with  its  agreement 
with  the  city,  will  cross  the  yards  at  Hugo 
St.,  according  to  plans  just  completed  by  City 
Engineer  Ruttan,  and  which,  it  is  understood, 
the  railway  company  has  agreed  to.  The  plans 
reached  the  Board  of  Control  and  were  re- 
ferred to  the  works  and  property  committee. 
They  show  the  north  approach  of  the  bridge, 
starting  at  Pembina  highway.  When  the  plans 
pass  the  committee  application  will  be  made 
to  the  Railway  Commission  for  an  order.  It 
is  expected  that  the  contracts  will  be  let  this 
winter  and  that  work  will  start  early  next 
year. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

Contracts  will  be  let  shortly  by  Miller  Coun- 
ty Levee  District  No.  2  for  the  construction 
of  about  40  miles  of  levee  on  the  West  Bank 
of  Red  River,  beginning  at  the  Texas  state 
line  and  extending  to  a  point  one  mile  south 
of  Garland,  Ark.  N.  H.  Williamson,  Tex- 
arkana,  Ark.,  is  Secretary  of  the  District. 
The  Morgan  Engineering  Co.,  Memphis, 
Tenn.,  are  the  Engineers. 

California. 

City  Trustees  of  Gridley,  Cal.,  have  had 
plans  and  specifications  prepared  by  Edwin  C. 
Miller,  C.  E.,  for  a  drainage  ditch  from  the 
city.  It  is  proposed  to  run  the  drainage 
ditch  along  the  county  road  west  from  Grid- 
ley  to  the  Long  bridge.  In  the  building  of 
the  ditch  there  will  be  no  deep  cuts  as  the 
deepest  is  less  than  6  ft.,  and  this  is  for  a 
short  distance  only. 

The  land  owners  in  Reclamation  District 
No.  817,  situated  on  Bear  River,  west  of 
Wheatland,  have  completed  arrangements  for 
building  the  levee  work  this  fall. 

H.  P.  Rising,  acting  as  agent  for  outside 


capitalists,  has  made  a  proposal  to  the  direc- 
tors of  the  Escondido  Mutual  Water  Co.,  Es- 
condido,  Cal.,  to  take  over  the  company,  and 
by  extending  and  enlarging  the  system  to  fur- 
nish water  for  irrigating  10,000  or  15,000  acres 
of  citrus  land  adjacent  to  Escondido  valley, 
but  outside  of  the  present  irrigation  district. 

Colorado. 

Capitalists  of  Colorado  Springs,  Colo.,  are 
planning  to  water  30,000  acres  on  the  Slater 
river,  in  Northern  Colorado,  near  the  Wyo- 
ming line.  They  are  forming  an  organization 
of  20  to  take  up  320  acres  of  land  apiece  under 
the  desert  land  act.  The  company  will  handle 
10,000  acres,  which  can  be  watered  at  a  cost  of 
about  $25,000,  within  the  next  year.  The  land 
is  about  50  miles  south  of  the  Union  Pacific 
road  and  the  promoters  have  been  assured  by 
railway  officers  that  a  branch  will  be  built  into 
the  Slater  territory  soon. 

Idaho. 

®Maney  Bros.  &  Co.,  Boise,  Idaho,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  dam  for  the  Crane  Creek  irrigation 
project  of  the  Crane  Creek  Irrigation  Land 


&  Power  Co.  About  20,000  acres  of  land  in 
the  vicinity  of  Weiser,  Idaho,  will  be  put 
under  irrigation. 

The  Black  Canyon  Irrigation  District  has 
filed  an  application  in  the  U.  S.  Land  Office  at 
Boise  for  the  right  to  put  a  dam  in  the  Pay- 
ette River  on  land  located  in  the  southwest 
quarter,  section  14,  township  7  north,  range 
2  east.  The  dam  is  to  be  48  ft.  high  and 
will  back  water  more  than  3%  miles  up  the 
stream.  It  is  to  be  built  in  the  country  above 
Horseshoe  Bend.  It  is  understood  that  this 
Horseshoe  Bend  dam  is  to  divert  the  water 
which  will  be  stored  by  the  dams  to  be  built 
for  the  purpose  of  raising  Payette  Lake  to 
high  water  mark  and  Little  Payette  as  high 
as  is  feasible.  The  land  which  it  is  proposed 
to  irrigate  under  this  system  extends  from 
Payette  almost  to  Middleston,  thence  down  the 
Boise  Valley  to  within  two  miles  of  Parma, 
and  then  further  down  the  valley,  reaching 
within  a  mile  of  the  Snake  River. 

Illinois. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct. 
12,  by  G.  T.  Turner,  President  of  the  Farm- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ers  &  Merchants  Bank.  Vandalia,  111.,  for  the  slopes  IVs  to  1.  The  remainder,  248.12  rods, 
construction  of  certain  earth  levees  in  the  is  to  have  a  6-ft.  bottom.  The  upper  327.62 
Pecan  Island  Levee  District,  Fayette  Coun-  rods  is  to  be  tile ;  145.24  rods  of  10-in.  tile, 
ty,  111.  The  work  will  include  the  following:  181.92  rods  of  8-in.,  all  having  an  average  cut 
East  Levee,  13,600  Hn.  ft.,  4-ft.  top,  side  of  4.4  ft.  Contract  price  $955.21,  which  in- 
slopes  2  to  1,  maximum  fill  6  ft.,  approximate  eludes  excavation,  hauling  tile  about  five  miles, 
average  fill  8%  ft.,  and  containing  23,000  cu-  laying  tile  and  back  filling,  one  head  wall  at 
yds.  West  Levee,  11,700  lin.  ft.,  4-ft.  top,  lower  end,  one  intake  made  of  a  double  "T" 
side  slopes  2  to  1,  maximum  fill  8  ft.,  approxi-  pipe  with  perforated  iron  cover  and  one  catch 
mate  average  fill  4  ft.,  and  containing  29,000  basin  made  of  brick,  inside  diameter  2  ft.,  bot- 
cu.  yds.  Bids  will  be  made  by  the  cubic  yard  torn  1  ft.  below  grade  of  tile  and  extending 
for  material  in  place,  and  may  be  for  any  part  vertical  to  a  point  1  ft.  above  top  of  tile  and 
of  the  work  or  for  the  work  as  a  whole.  having  a  14-in.  perforated  iron  cover.  This  is 
Certified  check  for  $100  required  with  each  a  joint  county  drain  in  Clinton  and  Gratiot 
bid.  Counties.    L.  F.  Green  and  E.  W.  Redman, 

Bids  will  be  received  until  noon,  Nov.  11,  Ithaca,  Mich.,  being  County  Drain  Commis- 
by  Board  of  Trustees,  East  Side  Levee  and  sioners  of  respective  counties.  No.  277,  "Lake" 
Sanitary  District,  Sexton  Bldg.,  East  St.  Louis,  Drain — Entire  length,  847  rods ;  lower  464 
111.,  for  the  construction  of  an  earth  levee  rods  are  to  be  open  ditch  and  upper  383  rods 
about  2%  miles  long,  including  about  739, 0110  are  to  be  tiled,  was  let  as  follows:  Open  drain 
cu.  yds.  of  earth  embankment.  Official  adver-  is  to  have  a  bottom  width  of  4  ft.  with  slopes 
tisement  will  be  found  elsewhere  in  this  issue.     of  IV2  to  1,  has  an  average  cut  of  about  2  ft. 

The  following  bids  were  received  October  below  the  bottom  of  old  ditch,  over  which  the 
5  by  the  Trustees  of  Sanitary  District  of  Chi-  drain  runs,  which  formerly  had  a  bottom 
cago  for  the  excavation  and  construction  of  width  of  3  ft.  and  an  average  cut  to  present 
Contract  Section  2  of  the  Calumet-Sag  chan-  bottom  of  about  W2.  ft.  Contract  price.  464 
nel ;  (1)  being  bid  per  cu.  yd.  on  221,000  cu.  rods  open  ditch,  at  average  price  of  $2.24; 
yds.,  glacial  drift  excavation,  (2)  bid  per  cu.  contract  price  383  rods  tile  at  $1.20  per  rod  for 
yd.  on  351,000  cu.  yds.  rock  excavation,  (3)  excavation,  laying  and  backfilling,  also  hauling 
bid  per  sq.  ft.  on  313,000  sq.  ft.  channeling,  tile  IV2  miles,  head  wall,  one  catch  basin  and 
(4)  bid  per  cu.  yd.  on  concrete  retaining  wall  three  intakes.  Of  this  tile  the  lower  119  rods 
containing    3,200    cu.    yds.    concrete,      (5)      will  be  15-in.  tile..  123  rods  of  12-in.,  and  about 

bid  per  cu.  yd.  on  1,100  cu.  yds.  dry  rubble  .  

wall,  and  (6)  totals  of  bids. 

(1)  (2)  (3)         (4)  (5)  (6) 

Winston  Bros.   Co.,  Minneapolis,  Minn  $0.12      $0.65       $0.20       $7.00       $3.00  $365,07;) 

John  W.   Page,  Chicago   0.19         0.69         0.24         6.50         3.50  383,950 

Gist  Bros.  Co.,  Randolph,  Wis   0.27         0.71         0.27         5.25         ISO  411,840 

Michael  Hayes  &  Sons,  Janesvllle,  Wis   0.25         0.80         0.25         5.00         1.50  431,950 

Marquette    Construction    Co.,    Chicago   0.30         0.70         0.31         7.00         1.40  432,970 

John  Marsch,   Chicago   0.26        0.74         0.29         7.00         2.50  433,120 

Shnable  &  Quinn.  Chicago   0.30         0.75         0.28         5.30         3.00  437,450 

T.  J.  Forschner  Connecting  Co.,  Lemont,  111   0.2S         0.79         0.25         9.00         2.50  44S.970 

Foley  &  Gleason  Co.,  Aitkin,  Minn   0.27        0.82         0.25         6.70         5.50  453,230 

John  J.    McCaughey,   Chicago   0.30        0.90         0.24         8.00        4.00  487,320 


Iowa. 

®Bids  were  opened  Oct.  2  by  E.  L.  Mar- 
riage, County  Auditor,  Eldora,  la.,  for  the 
construction  of  tile  drains  in  Drainage  District 
No.  22,  the  contracts  being  let  as  follows : 
2.000  ft.  24-in.  tile  and  2,500  ft.  22-in.  tile. 
North  Iowa  Brick  &  Tile  Co.,  Mason  City, 
la.,  at  $2,632;  18,300  ft.  8-in.  to  10-in.  tile, 
Kankakee  Brick  &  Tile  Co.,  Kankakee,  111., 
at  $2,864 ;  labor  on  drains,  Jesse  A.  Fisher,  Le- 
high. Ia..  at  $4,830. 

®The  following  contracts  were  let  by  the 
Board  of  Supervisors  of  Calhoun  County.  Ia., 
C.  O.  Dixon,  County  Auditor,  Rockwell  City. 
Ia..  on  Oct.  5,  1911:  Drain  No.  161— The 
Jolley  Cement  Tile  Co.,  Jolley,  la.,  for  drain 
complete,  $1,922.  Drain  No.  162— The  Jolley 
Cement  Tile  Co.  for  all  tile  on  line  of  drain, 
$1,242;  Stuart  Grant.  Lake  City,  Ia.,  for  all 
labor,  $95!).  Drain  No.  163— Sac  City  Cement 
Pipe  Co.,  Sac  City,  Ia.,  all  tile  on  line  of  drain. 
$11,760;  F.  R.  Green,  Lake  City,  Ia.,  for  all 
labor.  $6,944. 

Bids  were  opened  Oct.  2  by  E.  L.  Marriage, 
County  Auditor,  Eldora,  Ia.,  for  ditch  work 
in  Drainage  District  No.  26.  The  contract 
was  not  awarded,  being  postponed  to  Oct.  12. 
This  work  included  nearly  200,000  cu.  yds.  of 
open  work,  Wilcox  &  Bryant  Co.,  at  7.45  cts. 
per  cu.  yd.,  being  the  low  bidders  for  it. 

Louisiana. 

Bids  will  be  received  until  noon,  Oct.  28, 
by  Board  of  Commissioners,  Sixth  Ward  and 
Crowley  Drainage  District,  Crowley,  La.,  for 
the  construction  of  about  10  miles  of  open 
diti  hi  s  ranging  from  2  to  0  miles  in  length, 
including  approximately  600,000  cu.  yds.  of 
material  \\  .  S  W  hite  is  Kngincer.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

Michigan. 

The  following  notes  relate  to  drainage  work 
either  projected  nr  under  way  in  Gratiot 
County,  Mich.:     Some  time    since  contracts 

were  jet  for  Mo,  25  or  Grubaugh  Drain  in  the 

south  end  of  the  count)  as  follows:  56H.I2 
rods  of  open  flitch,  having  an  average  cut  of 
5,0  It.  at  $8.80  i>er  rod,  or  total  of  $2,157.04. 
The   lust    mile  of  this  has  a   10-ft.  bottom, 


122  rods  of  8  in.  This  tile  will  be  laid  about 
2V2  ft.  below  old  ditch  bottom.  Contract  for 
furnishing  the  tile  for  both  of  the  above  jobs 
was  let  to  a  sewer  and  drain  pipe  company. 
A  survey  has  been  made  for  an  open  drain  a 
little  more  than  18  miles  long,  which  will  be  a 
joint  drain  with  Saginaw.  Midland  and  Gratiot 
counties.'  The  lower  3  miles  or  more  of  this 
drain  will  have  a  bottom  width  of  20  ft.,  and 
will  probably  be  let  next  spring  and  will  have 
a  number  of  bridge  contracts  in  connection 
with  it.  Leonard  Alger,  Arthur  Baldwin  and 
E.  W.  Redman,  Ithaca,  Mich,  are  County 
Drain  Commissioners  respectively  of  Saginaw, 
Midland  and  Gratiot  counties. 

Minnesota. 

•J»Bids  will  be  received  until  Oct.  14,  by 
A.  V.  Randall,  Big  Stone  County  Auditor, 
Ortonville,  Minn.,  for  the  construction  of 
County  Ditch  No.  9,  requiring  the  excava- 
tion of  about  178,342  cu.  yds.  of  earth,  and 
furnishing  and  laying  of  about  400  ft.  of  tile 
and  9  corrugated  iron  culverts.  The  cost  of 
the  work,  which  may  be  done  with  floating 
dredge  or  other  type  of  ditching  machine,  is 
estimated  at  about  $15,764. 

Mississippi. 

®The  Board  of  Mississippi  Levee  Commis- 
sioners, W.  J.  Shackelford,  Chief  Engineer, 
Greenville,  Miss.,  has  awarded  levee  enlarge- 
ment contracts  as  follows:  Lowrance  Bros., 
Memphis,  Tenn.,  1 77, null  cu.  yds.,  at  27.8  cts.; 
John  Nyestrom,  Lake  Providence,  La.,  79,000 
cu.  yds.,  at  \X.  I  cts.;  John  Nyestrom,  Lake 
Providence,  I. a..  90,000  cu.  yds.',  at  23.69  cts.; 
John  G.  Sessions,  Memphis.  Tenn..  133,000  cu. 
yds.,  at  22.9  cts.;  Roach  &  Stansell  and  Dula- 
nev  ft  Kootc,  Memphis,  Tenn.,  93,000  cu.  yds., 
at  31  cts. 

Nebraska. 
•J»l»ids  will  be  received  until  I  p  m.,  Oct.  26, 

by  James  M.  Tucker,  Secy  ,  of  the  Waco  Drain- 
age District  York  County,  Nebr..  IV  ( ).  York, 

Nebr.,  R,  F  D.  No,  3,  for  the  construction 
of  a  drain  from  the  basin  King  in  Section 
l«  and  19  T  UN  R  1  W  and  Sec.  13  and 
21  T  UN  R  2  W  to  an  outlet  in  Sec.  3d 
T  1 1 N  R   I   W     The  approximate  quantities 


of  the  work  to  be  done  are  as  follows :  1,900 
ft.  of  open  ditch,  1,600  cu.  yds.;  5,950  ft.  of 
pipe  line ;  2  cu.  yds.  of  concrete.  The  engi- 
neer's estimate  of  cost  is  $13,000.  Each  bid 
must  be  accompanied  by  a  certified  check  for 
$1,000,  made  payable  to  the  treasurer  of  said 
district,  as  a  guarantee  of  good  faith.  Plans 
and  specifications  may  be  seen  at  the  office 
of  the  engineers.  Grant  &  Letton,  401-3  F.  & 
M.  Bldg.,  Lincoln,  Neb. 

New  York. 

•J»Bids  will  be  received  until  noon,  Oct.  24, 
by  Charles  E.  Treman,  Supt.,  Public  Works, 
Albany,  N.  Y.,  for  Contract  No.  24,  Champlain 
Canal,  Sec.  2,  for  the  construction  of  a  guard 
gate  at  Crocker's  Reef.  Length,  .1!)  mile. 
Contract  No.  2,  Champlain  Canal,  Sec.  1, 
for  the  reconstruction  of  a  portion  of  the 
bridge  crossing  the  Hudson  River  at 
Schuylkerville. 

North  Carolina. 

®American  Steel  Dredge  Co.,  Fort  Wayne, 
Ind.,  has  been  awarded  by  Fourth  Creek 
Drainage  District,  John  M.  Sharp,  Chairman 
Commissioners,  Statesville,  N.  C,  a  I0V2  mile 
drain  requiring  450,000  cu.  yds.  excavation. 

Advices  from  Camden,  the  county  seat  of 
Camden  County,  state  that  the  viewers  are 
now  engaged  in  going  over  the  land  embraced 
in  the  Camden  and  Currituck  drainage  dis- 
trict, preparatory  to  assessing  the  cost  of  the 
drainage  work  to  the  land  owners.  Ex-Sher- 
iff Forbes  of  Camden  county  and  Ed.; 
Johnston  of  Currituck  County,  are  the  view- 
ers. As  soon  as  the  work  of  the  viewers  is 
completed,  actual  work  on  digging  the  canals 
will  be  commenced.  This  district  embraces  an 
extensive  area  of  land  in  Camden  and  Cur- 
rituck counties. 

Oregon. 

Plans  and  estimates  are  being  prepared  for 
the  board  of  directors  of  the  drainage  dis- 
trict at  Stanfield,  Ore.,  for  the  construction  of 
a  drainage  system. 

South  Carolina. 

Surveys  have  been  completed  by  F.  G. 
Eason,  Drainage  Engineer  U.  S.  Department 
of  Agriculture,  Charleston,  S.  C,  for  an  18,- 
000  acre  drainage  district  near  Summerville, 
S.  C.    The  estimated  cost  is  about  $19,000. 

Tennessee. 

Members  of  the  Obion  River  Drainage  as- 
sociation held  a  meeting  at  Rives.  Tenn.,  to 
consider  plans  for  carrying  on  drainage  work 
in  that  vicinity. 

Memphis,  Tenn.,  and  Vicinity. 

(regular  correspondence.) 

®The  large  levee  contracts  let  on  Oct.  2 
the  Board  of  Mississippi  Levee  Commissionc 
were  divided  among  the  large  construct! 
firms  of  the  South,  no  one  concern  getting 
much  as  half  of  the  total  amount  of  work  let. 
Lowrance  Bros,  secured  the  largest  amount  of 
yardage,  being  awarded  about  177,000  cu.  yds. 
at  27.07  cts.  Sections  1  and  2  went  to  John 
G.  Sessions  of  Pine  Bluff,  Ark.,  at  22.90  cts. 
Section  3  to  John  Nystrom  of  Greenville] 
Miss.,  at  18.04  cts.  Section  4  to  Roach  & 
Stansell  of  Memphis  at  31  cts  and  Section  5 
to  John  Nystrom  at  23.69  cts.  There  were 
more  bids  on  the  work  than  was  at  fust  ex- 
pected and  the  competition  was  quite  keen. 
All  the  successful  bidders  state  they  will  place 
forces  on  the  work  at  once  and  nothing  will 
be  left  undone,  according  to  Chief  Kngincer 
Shackelford,  to  have  the  contract  finished  be- 
fore high  water  can  damage  the  cotton  land 
for  which  the  levee  is  intended  as  a  protection. 

•{•The  Speedwaj  Land  Co..  of  Memphis,  has 
advertised  for  bids  on  Oct.  II  for  the  grading 
and  graveling  of  the  following  streets  in  this 
city:  Stonewall  from  the  Speedway  to  Tut 
wilder.  Faxon  from  Watkins  to  Stonewall 
The  company  has  also  asked  for  bids  on  the 
same  date  for  the  excavating  of  a  canal  011 
its  property  in  North  Memphis  and  for  laying 

of  concrete  curb  and  gutters  About  50,000 
cu.  yds,  of  grading  is  involved  and  about  15,- 
000  sq.  yds.  of  gravel,    .1   Paul  Gaines  is  Chief 


indicates  work  now  open  for  bids.    (U  indicates  a  contract  let  recently. 
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Engineer.  A  forfeit  of  $100  must  accompany 
each  bid  as  an  indication  of  good  faith. 

•J«The  Texarcana,  Ark.,  levee  district  adver- 
tise bids  for  2,000,000  cu.  yds.  of  levee  work 
to  be  let  at  the  latter  place  on  Nov.  11.  The 
work  comprises  an  embankment  along  the 
Red  River  and  bonds  will  be  issued  for  the 
payment  of  the  work.  It  is  understood  that 
the  Bank  of  Commerce  of  Memphis  is  bidding 
on  the  bonds.  If  same  are  sold  before  the  let- 
ting, the  contractors  will  be  paid  in  cash.  The 
Morgan  Engineering  Co.  of  Memphis  has  the 
work  in  charge.  Either  a  surety  bond  or  a 
cash  deposit  will  be  required  of  each  bidder. 

J.  Marshall  Weir,  Assistant  Chief  Engineer 
of  the  Frisco  Railway,  was  in  Memphis  last 
week  looking  over  the  new  yards  which  his 
road  has  just  completed  in  this  city  and  also 
inspecting  the  Rayburn  Ave.  subway  which 
has  been  finished.  Marshall  settled  up  several 
matters  in  Birmingham  last  week  which  had 
been  pending  between  his  road  and  the  Illi- 
nois Central. 

No  doubt  the  strike  on  the  Illinois  Central 
will  cause  the  proposed  new  work  of  that 
road  in  Mississippi  to  be  abandoned.  While 
the  officials  of  the  road  are  very  reticent  about 
the  Natchez-Woodville  line,  a  new  55-mile  ex- 
tension, it  is  generally  understood  that  the 
road  will  not  now  be  built  for  the  present. 
This  was  to  have  been  an  especially  attractive 
contract  on  which  the  eyes  of  several  large 
Southern  construction  firms  had  been  focused 
for  the  past  month.  It  is  rumored  that  an  In- 
diana contract  contemplated  by  the  I.  C.  will 
also  be  abandoned  for  the  present.  It  is  really 
too  bad  that  the  strikers  and  the  railroad  com- 
pany could  not  get  together  on  their  griev- 
ances without  resorting  to  such  drastic  means 
as  a  strike.  In  the  end  it  is  the  innocent  pub- 
lic which  pays  the  price  of  all  such  difficulties. 
Several  local  contractors  report  a  very  serious 
condition  in  regard  to  getting  supplies  to  their 
camps  on  the  I.  C.  and  Y.  &  M.  V.  roads. 
Jake  Baxter  is  sorely  crippled  in  this  respect. 
John  Lynch  at  McComb  is  in  dire  straits  for 
both  coal  and  repair  supplies  for  his  shovels, 
Roach  &  Stansell  at  Moore.  Miss.,  are  experi- 
encing no  end  of  trouble  in  getting  coal  and 
repairs,  while  a  number  of  levee  men  who  are 
building  loops  several  miles  from  river  points 
say  that  they  have  been  forced  to  have  freight 
shipped  by  boat  and  are  put  to  a  heavy  expense 
as  a  result  of  the  complete  tic  up.  And  to  cap 
the  climax,  the  boats  are  so  laden  with  freight 
and  the  labor  is  exacting  such  unreasonably 
high  wages  that  schedules  are  all  askew  and 


no  one  never  can  tell  when  their  freight  will 
be  delivered.  Old  river  men  say  that  not  for 
"20  years  have  the  steamboats  been  so  taxed 
and  all  of  which  is  the  result  of  the  f.  C. 
strike.  However,  in  this  section  the  railroad 
seems  to  be  winning  its  point  and  from  what 
the  officials  of  the  company  state,  it  will  not 
he  many  days  before  business  has  resumed  a 
normal  trend  and  freight  begin  to  move  as 
usual.  All  of  which  will  be  music  to  the  ears 
of  many  suffering  contractors. 

E.  I.  Rodgers,  formerly  assistant  engineer 
of  the  I.  C.  R.  R.,  has  been  appointed  road- 
master  of  the  Y.  &  M.  V.  R.  R.  at  Vicksburg, 
Miss.  This  news  of  a  well  merited  promotion 
will  delight  many  of  E.  I.'s  friends,  who  have 
always  known  that  it  would  be  but  a  matter  of 
time  before  the  little  fellow  came  into  his  own. 
Now  that  Rodgers  is  in  line  for  promtion,  he 
no  doubt  will  be  a  superintendent  of  his  road 
before  many  months. 

Mike  Roach  has  just  finished  Rayburn  Ave. 
subway  in  Memphis,  the  first  of  a  series  of 
underpasses  which  City  Engineer  Weatherford 
has  forced  the  railroads  to  build.  While  many 
difficulties  were  encountered  on  this  contract 
and  unlooked  for  delays  occurred  on  account 
of  the  sewers  not  being  properly  taken  care 
of  by  the  city,  the  contract  was  finished  on 
time  and  turned  over  to  Chief  Engineer  Shultz 
some  days  before  the  date  set.  Mississippi 
Ave.  subway,  the  second  of  the  series,  is  well 
under  way  and  the  contractors,  McTighe  & 
Ilughey.  are  making  excellent  progress  on 
their  excavation.  In  fact,  it  looks  now  as  if 
this  firm  will  complete  their  work  long  be- 
fore the  time  set.  If  they  do  and  if  the  weather 
continues  good,  no  doubt  City  Engineer 
Weatherford  will  compel  the  railroads  to  go 
ahead  with  the  other  subways,  for  he  is  de- 
termined to  rid  Memphis  of  every  grade 
crossing  possible.  Perhaps  Main  St.  will  be 
the  next  subway  started,  on  account,  mainly, 
of  the  large  traffic  which  is  carried  over  this 
street  and  the  dangerous  Broadway  crossing. 
The  people  of  Metnphis  think  that  Weather- 
ford is  doing  a  noble  work  and  all  are  ready 
to  take  their  heats  off  to  him. 

Bob  Colglazier,  the  genial  general  superin- 
tendent of  the  Roach-Manigan  Paving  Co., 
was  in  Memphis  last  week  en  route  from 
Cleveland  to  Ft.  Worth.  Bob  journeyed  from 
Ft.  Worth  to  the  Ohio  city  to  inspect  the  new 
asphalt  plant  which  his  company  has  just  had 
built  by  the  Atlas  Dryer  Co.,  at  a  cost  of  $15,- 
000.  Bob  says  the  plant  is  one  of  the  best  and 
only  of  its  class  in  America.  The  new  me- 
chine  will  be  used  for  mixing  asphalt  in  Mem- 


phis, where  the  paving  company  has  two  large- 
contracts. 

W.  E.  Roper  has  started  on  Union  Ave.  with 
a  large  force  of  men  and  teams.  The  grading 
is  of  a  difficult  nature  for  a  city  street  and 
the  dirt  will  have  to  be  hauled  quite  a  dis- 
tance. Roper  has  just  finished  Higbee  and 
Muller  Sts. 

The  Southern  Bithulitic  Co.  of  Nashville 
have  not  as  yet  started  Manassas  St.,  but  state- 
that  they  will  do  so  some  time  this  month, 
provided  the  city  officials  are  ready.  This  com- 
pany is  in  the  market  for  an  asphalt  mixing 
plant  to  use  on  this  street  and  any  firm  hav- 
ing one  not  in  use  could  possibly  make  a  good 
trade. 

Texas. 

Plans  and  specifications  have  been  filed  with 
the  County  Clerk  at  Austin  for  the  construc- 
tion of  a  $35,000  concrete  dam  near  Austin. 
The  water  is  to  be  used  for  the  irrigation 
of  some  10,000  acres  of  land.  The  promot- 
ers of  the  enterprise  are  Pat  Daniel,  P.  G. 
Jones,  J.  G.  Jones,  D.  B.  Matthews  and  J.  C. 
Dumont,  the  Engineer. 

The  Pecos  Valley  Water  &  Irrigation  Co.  of 
Arno,  Reeves  County,  has  been  incorporated 
with  a  capital  stock  of  $50,000,  the  incorpora- 
tors being  R.  G.  Werner,  R.  S.  Johnson  and 
F.  E.  Knaup. 

The  Teutonic  Land  Co.  is  planning  to  con- 
struct drainage  canals  for  17,000  acres  of 
marsh  lands  on  the  Sabine  River  opposite 
Orange.  T.  F.  Denman,  Beaumont,  Tex.,  is 
interested. 

Washington. 

Advices  from  Ellensburg,  Wash.,  state  that 
the  Cascade  Canal  Co.  will  expend  $75,000  in 
replacing  flumes  and  tunnels. 

The  Entrat  Irrigation  Co.,  according  to  ad- 
vices from  Wenatchee,  Wash.,  will  install  a 
$20,000  metal  pipe  line  on  its . irrigation  proj- 
ect. 

®H.  C.  Malott,  501  Central  Bldg.,  Seattle. 
Wash.,  has  started  work  on  his  contract  se- 
cured recently,  for  the  construction  of  a  36- 
in.  reinforced  concrete  pipe  line  for  the  Shan- 
non Broad-Gauge  Ditch  Co.  of  North  Yakima. 
The  contract  amounts  to  about  $30,000. 

Wisconsin. 

Hearing  will  be  held  at  Whitehall,  Wis.,  on 
Oct.  12,  on  the  Commissioners'  report  on  the 
proposed  Trempeleau  drainage  district.  The 
system  will  reclaim  about  7,000  acres.  Capt.  W. 
A.  Thompson.  La  Crosse,  Wis.,  is  interested. 


WAT  E  R  -  W  O  R  K  S 


Alabama. 

It  is  understood  that  Alabama  City  and 
Attalla,  Ala.,  will  both  try  to  make  arrange- 
ments to  secure  a  water  supply  from  the  new 
water  plant  of  the  city  of  Gadsden,  Ala. 

It  is  reported  that  the  firm  of  J.  B.  Mc- 
Crcary  &  Co.,  1311  Empire  Bldg..  Atlanta,  Ga., 
has  been  retained  by  the  city  of  Scottsboro, 
Ala.,  to  prepare  plans  and  specifications  for 
the  construction  of  a  water  works. 

California. 

®A.  E.  Pearson  has  been  awarded  the  con- 
tract by  the  city  of  Alturas,  Cal.,  for  the  in- 
stallation of  the  new  waterworks  svstem  for 
$9,486.  Sloan  Robson.  Nevada  Bank  Bldg, 
San  Francisco,  Cal,  are  Engineers. 

®The  contract  for  the  construction  of  an- 
other well  for  the  city  of  Woodland,  Cal,  has 
been  awarded  to  Bender  Bros,  of  that  city, 
for  $5.50  for  the  first  70  ft,  and  $3.75  a  ft. 
from  70  ft.  to  200  ft. 

®The  Western  Engineering  &  Water  Supply 
Co,  of  Oakland,  Cal,  has  been  awarded 
the  contract  by  the  City  Council  of  Tracy, 
Cal,  for  the  construction  of  a  waterworks  sys- 
tem, including  tank,    domestice    pumps  and 


piping  for  $26,292.  Sloan  &  Robson,  Nevada 
Bank  Bldg,  San  Francisco,  are  Engineers. 
Bids  were  opened  Sept.  28. 

The  stockholders  of  the  Lindsav  Water  & 
Gas  Co,  of  Lindsay  Cal,  have  decided  to  sell 
the  plant  to  the  city. 

Colorado. 

fhe  city  of  Boulder.  Colo,  has  sold  bonds 
to  the  amount  of  $125,000  to  E.  H.  Rollins  & 
Sons  of  Denver.  Colo,  for  the  purpose  of 
completing  the  Silver  Lake  and  Camp  Albion 
water  projects. 

Delaware. 

The  citizens  of  Clayton,  Del,  will  probably 
be  asked  to  vote  upon  a  bond  issue  in  the  near 
future  for  the  purpose  of  deciding  whether  or 
not  a  waterworks  will  be  installed. 

Florida. 

Approximately  $40,000  will  be  expended  bv 
the  city  of  Pensacola,  Fla..  within  the  next  00 
days  in  extending  the  water  mains  of  the  city 
waterworks  department.  This  includes  anoth- 
er new  pump  for  the  main  station  to  take  care 
of  the  increase  in  consumption,  which  will  be 
brought  about  by  the  extension  of  the  mains, 
which  will  reach  nearly  100  blocks. 


Georgia. 

The  Georgia  Railway  &  Power  Co.  will  be 
chartered  at  Atlanta.  Ga,  with  a  capital  stock 
of  $27,000,000  to  consolidate  many  water  pow- 
er and  electric  railway,  lighting,  heating  and 
power  companies. 

The  Water  Commissioners  of  Macon.  Ga, 
will  expend  $201,000  in  extending  and  laying 
new  water  mains  to  East  Macon,  South  Macon 
and  other  places  in  need  of  water. 

John  Martin,  Robert  McMillan  and  W.  S. 
Erwin  have  petitioned  the  City  Council  of 
Clarkesville,  Ga,  for  a  franchise  to  construct 
a  waterworks  system.  The  company  would  be 
incorporated  under  the  name  of  the  Clarkes- 
ville Waterworks  Co..  for  20  vears.  with  a 
capital  stock  of  $10,000. 

Idaho. 

Residents  of  the  district  lying  south  of  the 
corporation  of  South  Boise.  Ida,  at  a  recent 
meeting  passed  a  resolution  and  appointed  a 
committee  to  prepare  petitions  and  submit 
them  to  the  voters  of  the  district  preparatory 
to  perfecting  the  organization  of  a  drainage 
district.  The  main  purpose  is  to  establish  a 
system  of  drainage  and  improvement  of 
streets,  and  obtaining  other  advantages  for  the 
district. 
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Illinois. 

^•Bids  will  be  received  until  1  p.  m.,  Oct.  16, 
by  Board  of  Will  County  Supervisors,  Joliet, 
111.,  for  drilling  a  water  well  at  the  Court 
House  of  Jail  property. 

•J-Bids  will  be  received  until  11  a.  m.,  Oct. 

18,  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering 500  tons  of  8-in.  cast  iron  water  pipe 
to  the  city  pipe  yards,  located  as  follows : 
Yard  "A,"  Avers  Ave.  and  Wabansia  Ave. ; 
"B,"  2,352  S.  Ashland  Ave. ;  "C,"  49th  St.  and 
Union  Ave. ;  "D,"  68th  St.  and  Yates  Ave. ; 
"E,"  104th  St.  and  Harvard  Ave. 

•J*Bids  will  be  received  until  11  a.  m.,  Oct. 

19,  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering to  the  water  works  shops,  2304  S. 
Ashland  Ave.,  1  56-in.  double  back  geared  im- 
proved engine  lathe  with  complete  gears. 

•J»Bids  will  be  received  until  11  a.  m., 
Oct.  16,  by  L.  E.  McGann,  Commis- 
sioner of  Public  Works,  Chicago,  111., 
for  furnishing  and  delivering  to  the  city  pipe 
yards,  located  in  various  parts  of  the  city,  100 
tons  of  special  castings  for  cast  iron  pipe.  The 
castings  to  be  4  ins.  to  12  ins.  in  diameter  (in- 
clusive), with  the  exception  that  a  certain 
amount  of  large  castings  may  be  ordered  16 
ins.  to  48  ins.  in  diameter  (inclusive). 

*f«Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  until  11  a.  m., 
Oct.  19,  for  furnishing  the  labor,  tools,  ma- 
terial, etc.,  necessary  to  construct  water  sup- 
ply pipes  with  necessary  hydrants,  valves,  ba- 
sins, etc.,  in  W.  Ohio  St.,  N.  Campbell  Ave. 
to  Artesian  Ave.,  Thomas  St.,  Western  Ave. 
to  Oakley  Ave.,  Walton  PL,  Lincoln  Park- 
way to  Lake  Shore  Drive  and  Tremont  St., 
101st  PI.  to  102d  St.  Cash  or  certified  check 
for  10  per  cent  of  total  bid  must  accompany 
proposal.  E.  J.  Glackin  is  secretary  of  the 
board. 

•f»Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  E.  J.  Glack- 
in, Secy.,  until  11  a.  m.,  Oct.  19,  for  furnish- 
ing the  material,  labor,  tools,  etc.,  necessary 
to  lay  house  drains  in  a  number  of  streets. 

•J*Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  E.  J.  Glackin, 
Secy.,  until  11  a.  m.,  Oct.  19,  for  furnishing 
and  laying  the  materials  necessary  to  con- 
struct water  service  pipes  in  several  streets. 

4*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  October  19,  for  furnishing,  de- 
livering and  erecting  one  72-in.  vertical  motor 
driven  boring  and  turning  mill.  The  mill 
shall  be  at  least  72  ins.  in  diameter  and  shall 
take  54  ins.  in  height  under  the  table  holders 
and  weigh  not  less  than  25,000  lbs. 

®The  City  Council  of  Farmington,  111.,  has 
let  the  contract  for  the  construction  of  the 
reservoir  near  the  pumping  station  to  M. 
Moran  of  Canton,  111.,  for  $3,295.  The  reser- 
voir will  be  33x50  ft.,  of  an  oval  shape  and  18 
ft.  deep.    It  will  hold  33,000  gals,  of  water. 

Work  on  a  reservoir  that  will  be  construct- 
ed near  Avon,  111.,  will  soon  be  commenced  by 
the  Chicago,  Burlington  &  Quincy  Railroad. 
About  55  acres  have  been  purchased  for  this 
purpose.  The  reservoir  will  be  3,000  ft.  in 
length,  about  30  rods  wide  at  the  widest  place, 
and  will  be  18  ft.  deep  in  the  deepest  place. 
It  will  contain  35,000,000  gals,  of  water. 

Following  arc  tin-  low  bids  submitted  to  1.. 
I.  McGann,  Commissioner  of  Public  Works, 
Chicago,  III,  for  furnishing  and  delivering  to 
the  meter  mechanical  division,  1,880  Indiana 
Ave.,  brass  nipples  of  various  sizes,  by  J.  J. 
Ryan  ft  Co.,  corner  Jefferson  and  Monroe 
streets:  2,000  %-in.  at  32  cts.  each,  1,000  I -in. 
af  89  cts.  each,  500  lMs-in.,  at  68  cts.  each. 
Bids  opened  Sept.  30. 

Indiana. 

'I  be  Finance  Committee  of  tin-  City  Council 
of  Ti  rre  llaute,  Jnd  ,  plans  to  increase  the  tax 
levy  for  the  sinking  fund  in  order  to  purchase 
the  waterworks  plant  for  the  city. 

Iowa. 

•{•Bids  will  be  received  until  8  p.  in  ,  Oct. 
17,  by   I)    S.  McCully,  City  Clerk,  Jefferson, 


la.,  for  furnishing  and  erecting  steel  tower  and 
tank,  80,000  gals,  capacity,  120  ft.  to  balcony. 

The  City  Council  of  Montezuma,  la.,  has 
decided  to  enlarge  their  water  facilities  by  dig- 
ging a  well  20  ft.  square  and  of  sufficient 
depth  to  keep  the  city  always  supplied  with 
pure  water.  It  will  be  two  miles  northeast  of 
town  on  the  George  T.  Jackson  farm. 

Kansas. 

®The  Tonkawa  Construction  Co.,  of  Ton- 
kawa,  Okla.,  has  been  awarded  the  contract 
by  the  city  of  Syracuse,  Kan.,  for  the  con- 
struction of  a  complete  water  and  light  sys- 
tem for  $35,010.  The  J.  S.  Worley  Co.,  217 
Reliance  Bldg.,  Kansas  City,  Mo.,  is  Engi- 
neer.   Bids  were  opened  Oct.  4. 

Louisiana. 

The  J.  S.  Worley  Co.,  206-7  Reliance  Bldg., 
Kansas  City,  Mo.,  has  been  selected  by  the 
Commission  of  Utilities  of  Shreveport,  La.,  to 
make  an  appraisal  of  the  value  of  She  water 
and  sewer  systems  of  the  Shreveport  Water- 
works Co.,  in  connection  with  the  proposed 
purchase  of  the  plants  by  the  city. 

A  petition  has  been  circulated  among  the 
property  owners  of  Morgan  City,  La.,  for  the 
purpose  of  holding  an  election  on  the  question 
of  waterworks  and  sewer  connection  in  the 
city.  Consulting  Engineer  Xavier  A.  Kramer 
of  Magnolia,  Miss.,  has  submitted  plans  to  the 
City  Council  for  the  proposed  system  and  it 
is  estimated  that  the  same  can  be  installed  for 
about  $80,000.  Seven  miles  of  water  mains 
and  six  miles  of  sewers,  a  filtering  plant,  res- 
ervoirs and  other  necessities  of  the  plant  are 
being  set  forth. 

Michigan. 

Advices  from  Detroit,  Mich.,  state  that  the 
Village  Trustees  of  Grosse  Pointe  Shores  con- 
template constructing  a  waterworks  on  a  sec- 
tion of  the  land  just  acquired  from  John  H. 
Tigchon  at  the  corner  of  Jefferson  Ave. 

The  city  of  Muskegon,  Mich.,  has  awarded 
the  $300,000  issue  of  waterworks  bonds  to  the 
firm  of  Otis  &  Hough  of  Cleveland,  O. 

Minnesota. 

©Contractors  Fraser  &  Danforth  of  Roches- 
ter, Minn.,  have  recently  been  awarded  the 
contract  by  the  town  of  International  Falls, 
Minn.,  for  making  sewer  and  water  extensions 
for  a  consideration  of  $16,000. 

Mississippi. 

Water  Commissioner  J.  H.  Fewell  of  Jack- 
son, Miss.,  in  his  report  to  the  City  Council, 
recommends  the  immediate  installation  of 
1,000  standard  water  meters. 

Missouri. 

®A  contract  for  3,000  re-enforced  concrete 
meter  boxes  for  the  Water  Department  of  St. 
Louis,  Mo.,  has  been  let  by  the  Supply  Com- 
mission to  the  George  C.  Prendergast  Co.,  for 
$4.85  each.  Other  bids  were:  Frank  P.  Fay, 
$5.30;  Modern  Cement  Products  Co.,  $5.50. 

Nebraska. 

•f*Bids  will  be  received  until  6  p.  m.,  Oct.  17, 
by  City  of  Decatur,  Nebr.,  for  the  construc- 
tion of  a  water  works  system  at  that  place. 
The  cost  of  the  work  is  estimated  at  about 
$15,000. 

•{•Bids  will  !)c  received  until  Oct.  23,  by  Vil- 
lage Clerk,  Leigh,  Nebr.,  for  the  boring  and 
construction  of  an  artesian  well  at  that  place 

®The  City  Council  of  Alliance,  Neb.,  has 
awarded  the  contract  for  the  construction  and 
installation  of  machinery  for  the  light  and 
water  department  as  follows:  S.  C.  Reck,  Al- 
liance, constructing  building,  $S,S77  ;  Fnglish 
Tool  it  Supply  Co.,  of  Kansas  City,  for  en- 
gine, boilers,  generator  and  erecting  stack  for 
$12,500.   Bids  were  opened  Sept.  29. 

'•'The  City  Council  of  Beatrice,  Neb.,  has 
awarded  the  contract  for  the  construction  of  a 
I  000,000-gal  reservoir  to  ( i.  M  Ticc  of  Conn 
cil  Bluffs,  la.,  for  $8,180,  G.  A.  Dunlan  of 
Ti  cunisch  bill  175  and  1  )obson  &  Brick  of 
Lincoln  bid  $6,450. 

The  citizens  of  Ainsworth,  Neb.,  have  voted 
against  the  issuance  of  bonds  to  the  amount 


of  $16,000  for  water  works.  Another  election 
will  be  called  in  the  near  future. 

New  York.  . 

•{•Bids  will  be  received  until  2  :30  p.  m.,  Oct. 
17,  by  Department  of  Public  Charities,  M.  J. 
Drummond,  Sec'y,  New  York  City,  for  fur- 
nishing all  the  labor  and  materials  necessary 
for  installing  pumps,  erecting  coal  railway  and 
for  pipe  fitting  work,  etc.,  for  the  power 
.house,  Metropolitan  Hospital,  Blackwell's 
Island,  New  York. 

®Edward  Jackman,  Central  Ave.,  White 
Plains,  N.  Y.,  has  been  awarded  the  contract 
by  the  Board  of  Water  Commissioners  of  Tar- 
rytown,  N.  Y.,  for  the  laying  of  about  11,000 
ft.  of  10-in.  cast  iron  water  main  and  about 
2,000  ft.  of  smaller  sizes,  including  setting 
valves,  hydrants  and  specials,  for  $.47  per  ft. 
D.  S.  Merritt  is  Engineer.  Bids  were  opened 
Sept.  27. 

®Stobaugh  Contracting  Co.,  1  Madison 
Ave.,  New  York  City,  has  been  awarded  the 
contract  by  the  Board  of  Water  Supply  of 
that  city  for  the  following  work  under  Con- 
tract 100;  bids  opened  Sept.  26:  Construction 
of  the  extension  of  Croton  blow-off,  in  the 
Croton  division  of  Southern  Aqueduct  De- 
partment, on  the  shore  of  Croton  Lake,  in  the 
Town  of  Yorktown,  Westchester  County; 
Contract  113,  for  test  pits  and  borings  on  the 
site  of  the  proposed  Silver  Lake  Reservoir, 
situated  about  half  mile  west  of  Tompkins- 
ville,  and  about  two  miles  by  trolley  from  St. 
George  Ferry,  Staten  Island,  Borough  Rich- 
mond, New  York;  Contract  103,  for  the  con- 
struction of  part  of  the  Queens  conduit,  a  por- 
tion of  the  city  pipe  lines  of  Catskill  aqueduct 
in  the  City  Aqueduct  Department  and  extend- 
ing from  near  the  junction  of  Willoughy  Ave. 
and  Broadway,  in  the  Borough  of  Brooklyn, 
in  a  generally  easterly  direction  along  Wil- 
loughby  and  Evergreen  Aves.,  Troutman  St., 
Flushing  Ave.,  Grand  St.  and  Fisk  Ave.,  to 
Thompson  Ave.,  Borough  Queens.  The  con- 
tract price  is  $41,573. 

North  Dakota. 

®The  Northern  Construction  &  Engineering 
Co.  has  been  awarded  the  contract  by  the  City 
Council  of  Grand  Forks,  N.  Dak.,  for  water 
main  extension  No.  70,  2,550  ft.  of  6-in.  main, 
for  $1.09  per  ft.,  and  for  water  main  extension 
No.  73,  with  hydrants,  totalling  approximately 
$4,700. 

Ohio. 

*J*Bids  will  be  received  until  noon,  Oct.  24, 
by  Director  of  Public  Service,  104  City  Hall, 
Cleveland,  O.,  for  the  pumps  for  a  fire  service 
pumping  station  for  the  City  of  Cleveland. 
Ira  O.  Hoffman  is  Secretary  of  the  Director. 

The  Village  Council  of  Navarre,  O.,  has 
passed  a  resolution  providing  for  the  issuance 
of  bonds  to  the  amount  of  $25,000  for  the  pur- 
pose of  purchasing  lands  and  rights  of  way 
for  the  construction  of  a  water  works  svstem. 
Will  H.  Stahl  is  Village  Clerk,  Fred  Salberg 
is  Mayor. 

The  Water  Works  Department  of  Cleve- 
land, O.,  will  soon  advertise  for  bids  for  the 
construction  of  the  proposed  new  West  Side 
tunnel.  Work  is  expected  to  be  started  on  the 
tunnel  this  winter.  The  cost  will  be  about 
$1,000,000.  This  tunnel  will  give  the  city  a 
new  pumping  station  and  a  double  source  of 
water  supply.  Robert  Hoffman  is  City  Engi- 
neer. 

Oklahoma. 

®S.  S.  Bennett  of  Oklahoma  City  and  J.  W. 
Rooks  of  McAlester,  Okla..  have  been  award- 
ed the  contracts  by  the  City  Council  of  Mc- 
Alester, J.  Gannaway,  City  Clerk,  for  the  con- 
struction of  an  earthern  dam  and  concrete 
lined  spillway  for  the  city  in  the  water  re- 
serve. The  contract  price  is  $11,210.  Bids 
were  opened  Sept.  20. 

®The  Town  Council  of  Ilaileyville.  Okla., 
J.  P.  Creasev,  Town  Clerk,  has  awarded  the 
following  contracts  for  water  works  material, 
for  which  bids  were  opened  Sept.  25:  Darling 
Pump  Mfg.  Co.,  $1,975,  furnishing  15  stand- 
ard fire  hydrants  and  12  valves;  Goulds  Mfg. 
Co..  $1,760.  one  500  gal.  single  acting  triplex 

pump,  direct  connected  to  one  50-h.  p.  electric 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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motor;  B.  R.  Electric  Co.,  $1,495,  one  50-h.  p. 
electric  motor,  and  Sheffield  Cast  Iron  Pipe  & 
Foundry  Co.,  for  furnishing  2,000  ft.  of  4-in. 
Class  B  iron  pipe,  1,400  ft.  of  4-in.  Class  C, 
1,600  ft.  of  6-in.  Class  B,  1,000  ft.  of  6-in. 
Class  C,  and  500  ft.  of  6-in.  Class  C  pipe,  for 
$30.95  per  ton  for  4-in.,  and  $27.95  per  ton  for 
6  and  8  in. 

The  taxpayers  of  Bristow,  Okla.,  have  voted 
favorably  on  two  bond  issues,  one  of  $10,000. 
to  take  up  the  outstanding  debts  of  the  town, 
and  the  other  of  $5,000  for  water  extension. 

The  City  Council  of  Okmulgee,  Okla.,  has 
voted  in  favor  of  submitting  the  proposition 
of  issuing  bonds  in  the  sum  of  $6,000  for 
water  works  improvements  and  $15,000  park 
bonds,  to  the  vote  of  the  people. 

Oregon. 

The  citizens  of  Falls  City,  Ore.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $5,000 
for  the  purpose  of  extending  the  present  water 
system  to  the  outlying  sections  of  the  city  this 
fall. 

Pennsylvania. 

The  Borough  of  Homestead,  Pa.,  has  em- 
ployed the  firm  of  Chester  &  Fleming,  Hy- 
draulic Engineers,  Pittsburg,  Pa.,  to  make  an 
examination  of  its  water  plant  and  submit 
a  report  and  recommendations  regarding  its 
betterment  to  Council. 

South  Dakota. 

The  citizens  of  Mobridge,  S.  Dak.,  recently 
voted  the  issuance  of  bonds  to  the  amount  of 
$7,000  for  the  purpose  of  constructing  a  water 
works  system. 

Plans  and  specifications  were  recently  com- 
pleted by  Civil  Engineer  E.  K.  Mathes  of 
Mitchell,  S.  Dak.,  for  the  construction  of  a 
water  works  system,  estimated  to  cost  $6,000, 
in  the  town  of  Kennebec,  S.  Dak. 

Tennessee. 

*J«Bids  will  be  received  until  2  p.  m.,  Nov. 
1,  by  Board  of  Commissioners,  Jellico,  Tenn., 
for  furnishing  any  or  all  machinery  or  mate- 
rials and  separately  for  the  construction  of  a 
system  of  water  works  comprising  12Mj  miles 
of  2  to  10-in.  mains,  with  hydrants  and  valves 
and  500,000  gal.  reinforced  concrete  reservoir: 
water  supply  by  gravity  from  springs;  also 
for  5.7  miles  of  8  to  15-in.  pipe  and  sewers. 
Plans  and  specifications  may  be  obtained  of 
Walter  G.  Kirkpatrick,  Engineer,  Jackson, 
Miss.,  or  A.  B.  Mahan,  Secretary,  Jellico, 
Tenn 

Texas. 

•$*Bids  will  be  received  until  Oct.  14,  by 
Board  of  Water  Commissioners,  Templcx, 
Tex.,  for  furnishing  horizontal,  duplex,  tri- 
plex, expansion  condensing  pumping  engine  of 


a  capacity  of  3,000,000  gals,  in  24  hours.  P. 
Bracken  is  Superintendent. 

•>J»Bids  will  be  received  until  Oct.  16,  by  P. 
L.  Brady,  Mayor,  Hearne,  Texas,  for  drill- 
ing an  8-in.  well  not  over  450  ft.  in  depth. 
The  contractor  must  furnish  pipe  and  40  ft. 
strainer. 

®A  contract  has  been  made  with  Clarke  & 
Burge  of  Chicago,  111.,  to  install  a  modern 
light  plant  and  water  works  system  in  the 
town  of  Menard,  Tex. 

The  City  Water  Department  of  Ennis,  Tex., 
has  decided  to  put  in  the  meter  system. 

W.  A.  Webb,  general  manager  of  the  Texas 
Central  Railroad,  was  recently  in  Cisco,  Tex., 
making  arrangements  with  the  city  for  water 
to  supply  the  improvements  there. 

The  city  of  Cleburne,  Tex.,  contemplates 
issuing  bonds  for  the  purchase  of  the  present 
water  works  or  for  constructing  a  new  plant. 

Utah. 

The  citizens  of  Santaquin,  Utah,  on  Sept. 
30  voted  in  favor  of  the  proposition  of  is- 
suing additional  bonds  for  the  purpose  of  in- 
stalling a  waterworks  system. 

The  Reservoinr  &  Pipe  Line  Co.  of  Cross. 
Davis  County,  Utah,  has  been  incorporated 
with  a  capital  stock  of  $10,000.  John  E.  Hatch 
is  president,  John  P.  Benson  vice  president, 
Alfred  E.  Fisher  is  secretary,  and  John  P. 
Benson  is  treasurer. 

Washington. 

•J»Bids  will  be  received  until  Oct.  12  by 
City  Clerk,  Asotin,  Wash.,  for  the  construc- 
tion of  a  waterworks  system  at  that  place. 

•J«Bids  will  be  received  until  8  p.  m.,  Oct. 
25,  by  City  Council,  Wapato,  Wash.,  for  con- 
struction of  a  10-in.  drilled  well  and  concrete 
pump  pit.  Plans '  and  specifications  are  on 
file  with  Town  Clerk  or  City  Engineer,  Top- 
penish,  Wash. 

Wisconsin. 

•f«Bids  will  be  received  until  Oct.  24  by 
E.  W.  Van  Norman,  Village  Clerk,  Monticello, 
Wis.,  for  one  triplex  power  pump,  belt  driven, 
to  operate  against  static  pressure  of  67  lbs. ; 
capacity  at  least  5  gals,  per  revolution  of 
crank  shaft.  Specifications  on  file  with  W.  G. 
Kirchoffer,  Engineer,  31  Vroman  Bldg.,  Mad- 
ison, Wis. 

®The  W.  H.  Cater  Construction  Co.,  2720 
W.  Monroe  St.,  Chicago,  111.,  has  been  award- 
ed the  contract  for  drilling  the  new  well  at  the 
county  asylum,  according  to  advices  from 
Fond  du  Lac,  Wis.,  by  the  asylum  trustees. 

®The  Gray  Water  Supply  Co.  has  been 
awarded  the  contract  by  City  Engineer  Joseph 
A.  Mesiroff  of  Milwaukee,  Wis.,  for  making 
test  borings  for  the  proposed  new  intake  to 
be  constructed  at  an  estimated  cost  of  $850,- 


000.  The  Council  has  appropriated  $6,000  for 
the  borings.  Four  borings  will  be  made  on 
shore.  Three  will  be  at  a  depth  of  40  ft.  One 
of  the  short  borings  will  go  down  .160  ft.,  the 
depth  of  the  lake  borings  2,000  ft.  and  4,000 
ft.  from  shore. 

®Cates  Construction  Co.  has  been  awarded 
the  contract  by  the  Board  of  Trustees  of 
Fond  du  Lac,  Wis.,  for  the  drilling  of  a  well 
on  the  county  asylum  grounds  for  $2.25  per 
ft. '  The  well  will  be  about  600  ft.  deep.  E.  W. 
Clark  is  president  of  the  board. 

The  W.  L.  Thorne  Co.  of  Platteville,  Wis., 
has  been  awarded  the  contract  for  the  drilling 
of  a  well  in  the  city  of  Coggon,  la.  The  es- 
timated depth  of  the  well  is  between  400  and 
600  ft. 

Canada. 

®The  following  contracts  have  been  award- 
ed by  G.  M.  Phillips,  Secy.-Treas.,  Scott, 
Sask.,  for  supply  and  delivery  of  the  follow- 
ing materials  :  Tender  A — Supply  and  deliv- 
ery of  generator  and  exciter  and  switchboard; 
transformers  and  meters;  series  tungsten 
street  lighting  system;  pumping  machinery, 
Canadian  Westinghouse  Co.,  Toronto,  Out. 
Tender  B — Supply  and  delivery  of  two  pneu- 
matic storage  tanks,  Poison  Iron  Works,  To- 
ronto, Ont.  Tender  C — Supply  and  delivery 
of  approximately  2,200  ft.  of  8-in.  steel  wire 
pipe;  approximately  7,000  ft.  of  6-in.  steel 
water  pipe;  approximately  5,400  ft.  of  4-in. 
steel  water  pipe ;  approximately  15  hydrants 
and  22  valves,  Drummond  McCall  Co.,  Mont- 
real, Que.  Tender  D — Trenching  and  laying 
steel  water  pipe,  setting  hydrants,  valves,  etc., 
and  back  fitting,  Dauphin  Sanitary  Engineer- 
ing Co.,  Dauphin,  Man.  Tender  E — Erection 
of  a  power  house  and  construction  of  a  res- 
ervoir, Gowe  &  Yeo,  Scott,  Sask.  Also  for 
furnishing  Diesel  oil  engine,  Canadian  Bov- 
ing  Co. ;  also  line  material,  Northern  Elec- 
tric Co. ;  also  erecting  pole  line,  Fletcher  & 
McGarvey,  and  wire,  Eugene  Phillips  Co.  Bids 
were  opened  Sept.  25. 

Following  bids  were  submitted  to  the  Board 
of  Control  of  Montreal,  Que.,  Oct.  3  for  the 
pre-filter  of  the  filtration  plant:  F.  H. 
McGuigan,  Toronto,  Ont,  $485,000;  Haney, 
Quinlan  &  Robertson,  $554,000,  and  Laurin  & 
Leach,  $584,500. 

The  citizens  of  Regina,  Sask.,  on  Oct.  3 
voted  by-laws  to  the  amount  of  $897,000  for 
improvements,  included  in  which  was  one  for 
$150,000  for  trunk  sewer  and  one  for  $150,000 
for  a  waterworks. 

The  Sandwich.,  Ont.,  Town  Council  has 
awarded  bonds  to  the  amount  of  $16,300  to  the 
Dominion  Securities  Corporation  of  Toronto. 
The  money  will  be  used  in  the  erection  of  the 
new  town  hall,  new  bridge  and  to  extend 
the  water  system. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


California. 

®Watson  &  Spicer  have  been  awarded  the 
contract  by  the  city  of  Coronado,  Cal.,  for 
the  construction  of  a  sewer  system  lying  east 
of  Pomona  Ave.,  for  $20,587. 

®The  contract  for  the  construction  of  the 
sewer  that  is  to  connect  the  County  Hospital 
with  the  sewer  system  of  Colusa,  Cal.,  has 
been  awarded  to  Fred  Roche  for  $1,242. 

®C.  D.  Vincent  of  San  Francisco,  Cal.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  Tracy,  Cal.,  for  the  construction  of  a 
sewer  and  septic  tank  for  $21,223.  Bids  were 
opened  Sept.  28. 

Engineers  have  practically  completed  the 
work  of  laying  out  the  specifications  for  the 
new  sewer  system,  to  be  installed  in  the  city 
of  Winters,  Yolo  County,  Cal.  The  work  of 
excavating  the  trenches,  preparatory  to  laying 
pipes,  will  be  commenced  soon. 

City  Engineer  Chris  P.  Jensen  of  Fresno, 
Cal.,  is  working  on  maps  and  the  other  pre- 
liminaries for  the  formation  of  three  assess- 
ment districts  for  the  lateral  connections  with 


the  main  Belmont  addition  sewer  in  districts 
4,  5  and  6. 

Colorado. 

The  officials  of  Sugar  City,  Colo.,  have 
taken  steps  to  install  a  sewer  system  in  that 
city  and  the  city  attorney  is  preparing  a  report 
from  the  legal  point  of  view  to  guide  the  offi- 
cials in  their  work. 

Illinois. 

®The  Board  of  Local  Improvements  of 
Belvidere,  111.,  has  accepted  the  bids  of  Schuy- 
ler Vandewalker  for  the  construction  of  the 
sanitary  sewer  extensions  on  Cherry  and 
Pleasant  Sts.  and  on  Union  Ave.,  the  bids  be- 
ing $1,102  and  $316,  respectively. 

City  Engineer  Ralph  Rollo  of  Murphysboro, 
111.,  is  making  the  preliminary  survey  for  esti- 
mates for  the  new  sewer  proposed  as  a  means 
of  draining  that  portion  of  the  city  from 
North  16th  St.,  to  the  East  Side  school  neigh- 
borhood. 

The  Board  of  Local  Improvements  of  Plain- 
field,  111.,  has  adopted  the  plans  which  were 


prepared  by  Consulting  Engineer  H.  D.  Hal- 
lett  of  Aurora,  111.,  during  the  latter  part  of 
February  of  this  year  for  the  proposed  sewer 
system.  The  sewage  will  be  emptied  into  the 
Dupage  River.    Charles  Reeves  is  Mayor. 

It  is  reported  that  a  survey  of  the  city  of 
Abingdon,  111.,  west  of  the  C,  B.  &  Q.  tracks, 
is  to  be  made  at  once  and  an  estimate  to  be 
made  from  this  as  to  the  cost  of  a  sewer  sys- 
tem for  that  part  of  the  town. 

Iowa. 

•J«Bids  will  be  received  until  Oct.  14  by  City 
of  Centerville,  la.,  for  the  construction  of 
about  IGY2  miles  of  sanitary  sewers  and  two 
sewage  disposal  plants  of  Imhoff  type.  Hall 
and  Adams.   Centerville,  la.,  are  Engineers. 

•|»Bids  will  be  received  until  9  a.  m.,  Oct. 
18.  by  City  Council,  at  the  office  of  Horace 
Susong,  City  Clerk,  Des  Moines,  la.,  for  a 
10-in.  No.  1  vitrified  clay  pipe  sewer  on  39th 
St.,  from  the  sewer  now  in  place  at  Kingman 
Blvd.  to  a  point  30  ft.  north  of  the  north  line 
of  Center  St.  About  1,694  lin.  ft.  of  sewer 
more  or  less.   Work  to  begin  on  or  before  the 
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28th  day  of  October,  1911,  and  to  be  com- 
pleted on  or  before  tbe  15th  day  of  December. 
1911. 

®Fred  W.  Guenther  lias  been  awarded  the 
contract  by  the  City  Council  of  Burlington, 
la.,  for  the  construction  of  a  sewer  in  Grove 
St.,  for  $0.60  per  lin.  ft.,  except  for  rock  ex- 
cavation which  is  $1.50  per  cu.  yd.  Rids 
were  opened  Oct.  5. 

Kansas. 

®The  Tonkawanka  Construction  Co.  has 
been  awarded  the  contract  by  the  city  of 
Parson,  Kan.,  for  the  construction  of  the 
29th  St.  storm  sewer  for  $1,068  and  $2.75  a 
perch  for  rock  excavation  for  the  storm 
sewer. 

City  Engineer  Pratt  of  Cbanute.  Kan.,  has 
been  instructed  by  the  City  Council  to  pre- 
pare plans  and  specifications  for  the  Dunham 
addition  sewer,  after  which  tbe  city  clerk  will 
advertise  for  bids  on  the  work, 

Kentucky. 

Charles  E.  Cannell,  Columbus.  O.,  at  $22,136 
submitted  the  lowest  bid  to  tbe  Board  of 
Public  Works  of  Louisville,  Ky.,  for  the  con- 
struction of  a  sewer  on  M  St.,  from  Third 
to  Seventh  St.  Laterals  will  he  constructed 
on  Third,  Fourtb,  Fifth  and  Sixth  Sts.,  to 
connect  with  the  sewer,  which  will  empty  into 
the  Sewer  Commission  sewer  at  Seventh  and 
M  Sts. 

The  Board  of  Aldermen  of  Newport,  Ky., 
has  passed  an  ordinance  providing  for  the 
issue  of  bonds  in  the  sum  of  $1*2,000  for  the 
construction  of  new  sewers  in  districts  A.  B, 
C  and  D. 

Louisiana. 

•f»Bids  will  be  received  until  3  p.  m.,  Dec. 
7,  by  Sewerage  and  Water  Board,  City  Hall 
Annex,  New  Orleans,  La.,  for  furnishing  and 
erecting  and  placing  in  successful  operation 
the  following  machinery  and  appliances:  6,000 
kilowatt  horizontal  higli  pressure  condensing 
steam  turbine  and  alternating  current  unit ; 
150  kilowatt  rotary  converter  with  stationary 
transformers;  7  panel  switchboard.  F.  S. 
Shields  is  Secretary  of  the  Board  and  George 
G.  Earl  is  General  Superintendent. 

Maryland. 

•J* Bids  will  be  received  until  Oct.  18,  by 
Board  of  Awards,  Baltimore,  Md.,  for  the 
furnishing  and  installing  of  sewage  screens 
for  the  disposal  works.  C.  \Y.  Hendrick,  904 
American  Bldg..  is  Engineer. 

Michigan. 

®Frnest  Kreuger  of  Muskegon,  Mich.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  that  city  for  the  building  of  the  Lake- 
Palmer  St.  sewer  for  $12,368. 

Minnesota. 

®Fraser  &  Danforth  of  Rochester  have 
been  awarded  the  contract  by  the  City  Coun- 
cil of  Hutchinson,  Minn.,  for  an  extension  of 
the  sewer  system  to  the  Seminary  for  $5,479. 
The  new  line  will  be  3,700  ft.  long,  all  of  8-in. 
pipe  and  with  that  already  constructed  will 
make  over  6,300  ft.  of  sewer.  The  council 
has  adopted  Consulting  F.ngineer  L.  P.  Wolff's 
plan  of  siphoning  the  sewerage  under  the  river 
and  then  [Hitting  in  a  lift  run  by  an  electric 
motor  which  will  bring  the  sewerage  up  to 
the  6  ft.  level  necessary  for  it  to  reach  the 
river  through  the  main  running  along  the 
Great  Northern  Co.'s  track  to  the  discharg- 
ing point  below  the  bridge. 

City  Engineer  Oscar  Clausscn  of  St.  Paul, 
Minn.,  has  tiled  with  the  city  controller  an 
estimate   of    the    city    sewer    account    of  the 

general  fund  tor  [912,  The  estimated  expense 

lor  sewers  desired  is  $577,500. 

The  proposed  plan  to  install  a  sewer  sys- 
tem   in    PrOCtor,    Minn.,   has   been  postponed 

until  definite  information  regarding  the  cost 

of  a  septir  tank  could  be  secured.  The  sys- 
tem would  cost  about  $70,000.  The  sum  of 
$.'!.">, tton  h;is  been  raised  for  this  improvement. 
J.  T.  Preston  is  president  of  the  village. 

city  Engineer  L.  W.  Clarge  of  Stillwater, 
Minn.,  has  submitted  a  report  to  the  City 
Council    as    In    the    estimated    cost    of  con- 


structing an  outlet  for  the  proposed  sanitary 
sewer  on  South  Second  St.  It  is  thought  the 
work  can  be  done  for  $11,635. 

Missouri. 

®A  contract  has  been  awarded  by  the  Roard 
of  Public  Works  of  Kansas  City,  Mo.,  for 
the  construction  of  a  sewer  line  extending 
from  39th  St.  and  Agnes  Ave.  to  40th  and 
Olive  Sts.,  to  Rushmore  &  Gowdy,  for  $19,- 
908. 

Plans,  etc.,  have  been  completed  for  the 
building  of  a  sanitary  sewer  in  the  Rrush 
Creek  valley  east  from  Virginia  Ave.  to  Jack- 
son Ave.,  in  Kansas  City,  Mo.  The  sewer  is 
to  be  two  miles  long  and  will  cost  approxi- 
mately $120,000.  The  sewer  division  is  now 
at  work  on  plans  for  the  continuance  of  the 
Rrush  creek  sewer  north  from  its  terminus 
at  Jackson  Ave.  through  the  Rlue  valley  to 
the  Mssouri  river. 

Nebraska. 

•J* Rids  will  be  received  until  Oct.  13  by 
City  of  Fullerton,  Nebr.,  for  the  construction 
of  a  sewer  system  in  that  place,  estimated  to 
necessitate  an  expenditure  of  $9,000.  Rruce  & 
Standiven,  Ree  Rldg.,  Omaha,  Nebr.,  are  Engi- 
ners. 

New  Hampshire. 

•{•Bids  will  be  received  until  7  :30  p.  m.,  Oct. 
11,  by  Woodsville  Fire  District  Commission- 
ers, Woodsville,  N.  H.,  for  the  construction 
of  sewers.  J.  F.  Leonard  is  Clerk  for  the 
Commission. 

New  Jersey. 

A  map  and  plan  for  the  drainage  of  the 
Halcyon  Park  section  of  Rloomfield,  N.  J., 
has  been  submitted  to  the  Town  Council.  The 
plan  provides  for  the  installing  of  a  storm 
drain  through  Rerkeley,  Fontaine  and  Wat- 
sessing  Aves.,  at  an  estimated  cost  of  $9,000. 

The  Jersey  City,  N.  J.,  Roard  of  Finance 
has  appropriated  $50,000  for  the  removal  of 
ashes  and  garbage  for  the  city  fiscal  year  be- 
inning  Dec.  1  next.  Henry  Byrne  at  $54,975 
submitted  the  lowest  bid  to  the  Board  of  Wa- 
ter and  Streets  for  the  work  in  bulk,  and  $61,- 
000  if  the  ashes  are  to  be  separated  and  so 
removed.  The    work    will    be  readvertised. 

Foster  Callahan  at  $1,050  is  the  probable 
contractor  for  the  construction  of  a  sewer 
in  the  easterly  side  of  Cherry  St.,  from  West 
Jersey  St.,  to  Railway  Ave.,  in  Elizabeth,  N. 
J.  The  work  includes  the  following  mate- 
rial :  777  lin.  ft.,  more  or  less,  10-in.  pipe 
sewer,  8  ft.  deep  under  sidewalk,  5  manholes, 
8  ft.  deej);  15  10x6-in.  connections;  100  ft. 
new  flag;  50  ft.  concrete  flag:  60  6-in.  pipe 
connected  to  old  sewer.  Bids  were  opened 
Oct.  2. 

New  York. 

An  election  is  to  be  held  in  Sea  Cliff.  L.  I., 
on  Oct.  11  for  the  purpose  of  voting  on  the 
proposition  to  establish  a  permanent  sewer 
system  and  sewage  disposal  plant  for  the 
village.  The  petition,  wdiich  was  presented 
to  the  Board  of  Trustees  calls  for  the  appro- 
priation of  a  minimum  amount  of  $115,000  and 
a  maximum  sum  of  $120,000  for  the  improve- 
ment. 

Ohio. 

®Boyd  &  Cook  have  been  awarded  the  con- 
tract by  the  Public  Service  Department  of 
Dayton,  ().,  for  the  construction  of  sanitary 
sewers  in  District  4,  covering  nearly  30  streets 
in  the  Fast  Fnd,  for  $21,466. 

©John  E.  Mahoney,  715  W  hittier  St..  Cin- 
cinnati. ( ).  has  been  awarded  the  contract  by 
the  Director  of  Public  Service  of  that  city 
for  the  construction  of  a  sewer  in  W'ardail 
Ave.,  from  Roudinot  Ave.,  to  a  point  30  ft, 
more  or  less,  for  $6,C70!  Rids  were  opened 
Oct,  3. 

Residents  of  the  north  end  of  Canton,  ()., 

have  petitioned  the  City  Council  for  the  con 

JtrUCtlOfl  of  the  following  short  sanitary 
sewers:    Oxford   St.,   from   Chance   Ave.  to 

Marvin  Ave  ;  Aultman  Ave.,  east  and  wist 

off  Oxford  St.;  Wendell  Ave,  east  and  west 
oil  Oxford  St.;  Prescott  Ave.,  east  and  west 
off  Oxford  St  ;   Marvin  Ave.,  east  and  west 

oil  Oxford  St.;  Garnet  Ave,  north  to  Bell 


vue  Ave. ;  Bellvue  Ave.,  from  the  N.  O.  T. 
tracks  west. 

A  definite  plan  for  the  sewering  of  Mill 
creek  has  been  presented  at  a  joint  meeting 
of  the  Federal  Improvement  Association  of 
Millcreek  valley  at  Reading,  O.  It  is  expect- 
ed that  the  County  Commissioners,  Cincin- 
nati, will  be  asked  to  abate  the  nuisance. 

The  City  Council  of  Akron,  O.,  has  passed 
an  ordinance  ordering  a  bond  issue  of  $60,000 
to  be  used  in  covering  the  main  sewer  from 
the  city  to  the  Cuyahoga  River  and  in  making 
a  new  outlet. 

The  City  Council  of  Newport,  0.,  has 
amended  the  ordinance  providing  for  the 
issuance  of  bonds  for  the  erection  and  main- 
tenance of  a  garbage  reduction  plant  in  the 
city  to  provide  for  a  $20,000  issue,  instead  of 
$10,000. 

The  city  engineering  department  of  Canton, 
O.,  Phil  Webber,  City  Engineer,  has  com- 
pleted the  tabulation  of  bids  and  the  con- 
tract for  the  construction  of  sewers  in  district 
No.  4,  the  plans  of  which  the  state  health 
board  has  disapproved  because  of  the  inca- 
pacity of  the  disposal  plant.  The  district  has 
been  subdivided  into  five  parts,  upon  which 
separate  bids  were  received.  The  bids  were 
as  follows  :  Sub-district  1 — Cantrell  Construc- 
tion Co.,  Parkersburg,  W.  Va.,  $5,764;  Turn- 
bull  &  Son,  $12,565;  F.  A.  Downs  Construc- 
tion Co.,  $6,677;  L.  D.  Burd,  $5,262;  John 
Skeeles,  $5,358.  Sub-district  2— Vissoc  & 
Desimone,  $5,268 ;  The  Cantrell  Construction 
Co.,  $6,613;  Turnbull  &  Son,  $4,687;  S.  Men- 
delson,  Elyria,  $8,315;  F.  A.  Downs  Con- 
struction Co.,  $6,669;  E.  S.  McReynolds, 
Cleveland,  $6,499;  John  Skeeles,  $12,116;  L. 
D.  Burd,  $5,772.  Sub-district  3— Vissoc  & 
Desimone,  $6,325;  Cantrell  Construction  Co., 
$9,760;  Calvin  Turnbull,  $5,350;  F.  A.  Downs 
Construction  Co.,  $7,083;  S.  Mendelson,  $11,- 
857;  L.  D.  Burd,  $7,084;  E.  S.  McReynolds, 
$7,844;  Perry  &  Margoretta,  $5,894;  John 
Skeeles,  $17,535.  Sub-district  4— Vissoc  & 
Desimone,  $6,027 ;  Cantrell  Construction  Co., 
$7,715;  Peter  Christiansen.  $6,804;  L.  D. 
Burd,  $6,593;  Peter  Hahn  &  Sons,  $9,339;  E. 
S.  McRevnolds,  $7,873;  F.  A.  Downs  Con- 
struction Co.,  $8,003;  S.  Mendelson,  $11,993; 
Turnbull  &  Son,  $0,932 ;  John  Skeeles,  $18,065. 
Sub-district  5 — Cantrell  Construction  Co.,  $7,- 
354 ;  Peter  Christiansen,  $5,299 ;  John  Skeeles, 
$14,797;  Peter  Hahn  &  Sons,  $8,078;  L.  D. 
Rurd,  $5,742;  E.  S.  McReynolds,  $7,410;  S. 
Mendelson,  $10,870;  F.  A.  Downs  Construc- 
tion Co.,  $6,696;  Turnbull  &  Son,  $5,739;  Co- 
lumbus Ave.  sanitary  sewer,  F.  A.  Downs 
Construction  Co.,  $565;  Perry  &  Margoretta, 
$580;  Turnbull  &  Son,  $545;  Peter  Hahn  & 
Son,  $605. 

Village  Clerk  H.  B.  Hayden  of  Pleasant 
Ridge,  O,  will  sell  bonds  Oct.  23  to  the  amount 
of  $15,000  to  pay  the  village  portion  of  the 
cost  and  expense  of  constructing  sewers,  sew- 
age disposal  works  and  procuring  tbe  neces- 
sary real  estate  and  rights  of  w:ay  of  the 
same. 

Frank  Vissoc  submitted  the  lowest  bids  to 
the  Department  of  Public  Service,  Canton,  O., 
for  the  construction  of  sanitary  sewers,  as 
follows:  Diehl  Ave..  $0.35  per  ft.;  Giicago 
Ave.,  $0.32;  Arnold  Ave,  $0.32;  Elton  St., 
$0.35,  Joe  Perry  was  lowest  on  the  follow- 
ing streets:  Plain  St.,  $0.37  per  ft.;  Wade  St., 
$0.30;  Gallic  Court,  $0.32. 

Oklahoma. 

A  petition  has  been  circulated  in  Tulsa. 
Okla.,  providing  for  the  construction  of  lateral 
sewers  in  the  eastern  part  of  the  city. 

Pennsylvania. 

®Fchr  &•  (VRourkc  of  Reading.  Pa,  have 
been  awarded  the  contracts  by  the  Roard  of 
Public  Works  of  that  city  for  the  construc- 
tion of  the  Franklin  St.  storm  sewer  and  the 
reconstruction  and  enlargement  of  the  Rose 
Vallev  Creek  storm  sewer  on  the  basis  of 
the  complete  plans,  for  $10,113  and  $36,840, 
respectively.  The  itemized  bids  for  this  work 
were  given  in  our  last  issue. 

I  he  City  Council  of  New  Castle,  Pa  .  has 
rejected  all  bids  received  for  the  installation  of 
the  Scotl  St  sewer  and  has  instructed  the  City 
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lerk  to  re-advertise  for  new  bids  on  the 
vork.    The  estimate  of  the  engineer  is  $1 .80S. 

Plans  and  specifications  of  the  Hoard  of 
'ulilic  Works  of  Harrisburg,  Pa.,  for  the 
mprovement  of  Paxton  Creek  below  Hemlock 
it.  have  been  approved  by  Samuel  Dixon, 
state  Commissioner  of  Health.  The  plans 
nclttde  an  interceptor  to  take  care  of  the 
sewage  now  poured  into  the  creek  below 
Hemlock  St.  The  sewer  will  be  approxi- 
mately half  a  mile  long  and  will  cost  $10,000. 
These  are  part  of  the  general  plan  for 
straightening  and  paving  of  the  bottom  of  the 
stream  for  which  the  people  voted  $100, ono  in 
lido. 

The  citizens  of  Colwyn,  Pa.,  on  Sept.  25,  it 
;S  reported,  voted  against  the  issuance  of 
bonds  to  the  amount  of  $20,000  for  the  pur- 
pose of  erecting  a  sewage  disposal  plant  and 
for  improvements  in  the  borough  hall. 

Stucker  Bros.  Construction  Co.,  Harrisburg, 
submitted  lowest  bid  to  City  Highway  Commis- 
sion of  Harrisburg,  Pa.,  for  the  construction 
of  a  sewer  in  Market  St.,  from  Paxton  Creek 
to  14th  St.,  at  $11,490.  W.  H.  Opperman  & 
Co.  bid  $12,851  on  the  work. 

Surveyors  have  completed  the  work  of 
mapping  out  a  course  for  the  main  pipe  of  the 
new  sewer  system  to  lead  to  the  filtration 
plant  at  Moulder's  road,  for  the  city  of  West 
Chester,  Pa. 

South  Carolina. 

®Porter  &  Boyd,  Realty  Bldg.,  Charlotte, 
N.  C,  have  been  awarded  the  contract  by 
the  city  of  Rock  Hill,  S.  C,  for  the  construc- 
tion of  three  disposal  plants  for  the  outlet  of 
the  sewerage  system,  in  course  of  building, 


for  $48,475.  The  work  includes  Imhoff  tanks, 
sprinkling  filters,  contact  beds  and  sludge  beds. 
Bids  were  opened  Sept.  25.  Thos.  W.  Coth- 
ran  of  Greenwood,  S.  C,  is  Consulting  Engi- 
neer. 

South  Dakota. 

®Joe  Sampson  of  Sioux  Falls,  S.  Dak.,  has 
been  awarded  the  contract  by  the  Board  of 
City  Commissioners  of  that  city  for  the  con- 
struction of  the  East  Eighth  St.  sewer  for 
$2,699.  The  sewer  will  extend  from  Weber 
Ave.  to  the  Sioux  River. 

Texas. 

The  Attorney  General's  Department,  Austin, 
Tex.,  has  approved  $31,000  bonds  voted  by 
the  city  of  Corpus  Christi,  Tex.,  for  sewer 
purposes. 

Virginia. 

Plans  for  the  drainage  of  South  Richmond 
have  been  submitted  by  City  Engineer  Charles 
Boiling  of  Richmond.  Va.,  to  the  council  com- 
mittee nil  streets  and  bids  invited  on  main  trunk 
through  which  practically  all  of  the  sewerage 
of  Washington  Ward  will  drain.  Under  this 
plan  the  drainage  will  be  into  Walker's  Creek. 
The  estimated  cost  of  the  work  outlined  is 
from  $90,000  to  $100,000. 

Washington. 

City  Engineer  R.  H.  Thompson  of  Seattle, 
Wash.,  has  completed  plans  and  specifications 
for  the  erection  of  municipal  refuse  destruc- 
tor No.  2,  and  the  same  have  been  approved 
by  the  Board  of  Public  Works.  The  building 
will  be  2  and  3  stories  high,  40  ft.  6  in.  by 
77  ft.  1  in.  in  dimension,  of  concrete  and 
bnek     construction.      Specifications  include 


steel,  brick,  concrete,  corrugated  iron,  sheet 
metal,  machinery,  electric  wiring,  plumbing, 
mill  work,  lumber,  piling,  tar  and  gravel  roof- 
ing, plastering  and  painting. 

The  Board  of  Public  Works  of  Seattle. 
Wash.,  lias  received  the  following  low  bids 
for  the  construction  of  sewers:  Greenwood 
Ave.,  sewers,  Becker  &  Walker,  364  John  St., 
Seattle,  $5,553;  Interlake  Ave.  et  al,  sewers, 
Eerguson-Coit  Co.,  Arcade  Annex,  Seattle, 
$47,814. 

Wisconsin. 

®Frank  E.  Kaminski  of  Watertown,  Wis.,, 
has  been  awarded  a  sewer  contract  at  Aurora, 
111.,  for  the  construction  of  a  sewer  for  ap- 
proximately $20,000. 

®The  City  Council  of  Racine,  Wis.,  has 
awarded  the  contract  for  the  construction  of  a 
sewer  in  the  Case  addition  to  Andrew  Thom- 
sen  for  $9,563. 

The  City  Council  of  Marinette,  Wis.,  has 
decided  to  reject  the  bid  of  John  Striffler 
for  the  extension  of  the  Bangs  St.  sewer,  and 
to  take  up  the  work  early  in  the  spring.  Be- 
tween $10,000  and  $11,000  will  be  expended  on 
this  improvement. 

George  Crilley  has  submitted  a  bid  of  $13,- 
201  to  the  Board  of  Public  Works  of  Milwau- 
kee, Wis.,  for  the  laying  of  sewers  on  each 
side  of  the  Grand  Ave.  viaduct.  This  is  the 
lowest  bid  received. 

Canada. 

The  citizens  of  Regina,  Sask.,  on  Oct.  3  vot- 
ed by-laws  to  the  amount  of  $Q97,000  for  im- 
provements, included  in  which  was  one  for 
$150,000  trunk  sewers  and  one  for  $150,000 
for  water  works. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Arkansas. 

•{•Bids  will  be  received  until  noon,  Oct.  31, 
by  Capt.  J.  A.  Woodruff,  U.  S.  Engineer, 
Vicksburg,  Miss.,  for  furnishing  and  placing 
lock  gates  and  building  dam  for  lock  and 
dam  No.  0,  Ouachita  River,  near  Roland  Raft, 
Ark. 

•{•B'ds  will  be  received  until  3  p.  m.,  Nov. 
7,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  the  interior  light- 
ing fixtures,  of  the  U.  S.  post  office  at  Jones- 
boro,  Ark.  The  building  will  have  a  round 
area  of  approximately  4,300  sq.  ft.,  3  stories 
and  basement,  faced  with  stone  to  the  first 
floor,  brick  and  stucco  above  roof  covering  of 
tin;  the  first  floor  only  is  to  be  of  fireproof 
:onstruction. 

®01sen-Lesch  Construction  Co.,  Memphis, 
Tenn.,  has  been  awarded  a  contract  by  the 
board  of  education  of  the  city  of  Helena, 
Ark.,  to  erect  a  schoolhouse,  at  a  cost  of  $100,- 
000.  The  building  will  be  three  stories  and 
basement  in  height,  and  will  be  built  of  rein- 
forced concrete,  brick  and  terra  cotta.  Mat- 
thews &  Frew  of  Helena,  Ark.,  are  the  archi- 
tects. 

California. 

•{•Bids  will  be  received  until  noon,  Dec. 
27,  by  Maj.  S.  A.  Cheney,  U.  S.  Engineer,  405 
Custom  House,  San  Francisco,  Cal.,  for  the 
construction  of  two  steel  hull  20-in.  pump 
dredges,  Sacramento  and  San  Joaquin. 

•{•Rids  will  be  received  until  11  a.  m.,  Nov. 
11,  by  R.  C.  Hollyday,  Chief,  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  quarters  for  magazine  at- 
tendants at  the  United  States  Naval  Magazine, 
Mare  Island,  Cal. 

The  City  Council  of  Oakland  has  adopted 
plans  and  specifications  for  a  retaining  wall, 
to  be  constructed  in  connection  with  the  work 
in  the  Key  Route  basin.  The  wall  will  be  800 
ft.  in  length  and  will  cost  about  $12,000.  Per- 
ry Brown  is  City  Engineer  of  Oakland. 


The  Guaranty  Pipe  Line  Co.,  R.  L.  Cox, 
General  Manager,  Los  Angeles,  Cal.,  has  com- 
pleted its  survey  for  a  right  of  way  from 
the  Maricopa  oil  fields  in  Kern  county  to  Ven- 
tura, on  the  seaboard,  and  has  begun  a  fur- 
ther survey  for  a  proposed  extension  to  San 
Pedro.  To  Ventura  the  line  is  66  miles  long 
and  to  San  Pedro  it  will  be  approximately  150 
miles.  The  estimated  cost  of  the  line  will  be 
about  $1,750,000,  of  which  $75o,0(MJ  has  been 
allowed  for  the  Ventura  section  and  $1,000,000 
for  the  San  Pedro  section.  Six  pumping  sta- 
tions will  be  built  at  an  average  distance  apart 
of  13  miles  on  the  Ventura  section.  The  pipe 
will  be  8  ins.  in  diameter  with  a  carrying  ca- 
pacity of  25,000  barrels  a  day. 

The  City  Council  of  Santa  Monica  has 
granted  a  franchise  to  G.  M.  Jones  to  build 
a  pleasure  pier  immediately  adjoining  the  Fra- 
ser  pier  on  the  north. 

District  of  Columbia. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Nov.  14,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  material  for  chain 
fenders  for  all  locks,  including  steel  hawse- 
pipe  castings,  cylinders,  sheaves,  eyebars,  struc- 
tural work,  operating  valves,  piping  and  fit- 
tings, mechanism  for  starting  and  stopping  the 
pumps,  etc. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
13,  by  Maj.  H.  L.  Pettus,  Depot  Quartermas- 
ter, Washington,  D.  C,  for  furnishing  one  au- 
tomobile truck,  standard,  3-ton  gasoline,  with 
express  body,  to  be  painted  an  olive  drab 
color  and  lettered  as  directed. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Oct.  16,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing,  under  Canal 
Circular  652,  steel  cable,  wrought  iron  or  steel 
pipe,  nails,  boat  spikes,  claw  bars,  copper  fer- 
rules, reamers,  files,  oilers,  paint  brushes,  win- 
dow glass,  emery  cloth,  hose,  asbestos  gas- 
kets, marline,  turpentine,  letter  folders  and 
blotting  paper. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
23,  by  Lieut.  Col.  W.  C.  Langfitt,  U.  S.  Engi- 


neer, 920  17th  St.,  N.  W.,  Washington,  D.  C, 
for  furnishing  one  30-h.  p.  5-drum  hoisting 
and  swinging  engine. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
10,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  roof  and 
ground  surface  drainage  system,  of  four-story 
stone  faced,  fireproof  building  of  approxi- 
mately 90,000  sq.  ft.  of  ground  area  for  the 
Bureau  of  Engraving  and  Printing,  Wash- 
ington, D.  C.  Drawings  and  specifications  may 
be  obtained  at  the  office  of  the  Supervising 
Architect  after  Oct.  21. 

Georgia. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
21,  by  R.  V.  LaDow,  Supt.  of  Prisons,  De- 
partment of  Justice,  Washington,  D.  C,  for 
skylight,  flashing,  etc.,  for  the  Administration 
building,  U.  S.  Penitentiary,  at  Atlania,  Ga. 

•f^Bids  will  be  received  until  noon,  Oct.  20, 
by  C.  B.  Edwards,  Chairman  Building  Com- 
mittee, 1st  Baptist  Church,  Carolina  National 
Bank,  Darlington,  S.  C,  for  the  construction 
of  the  Baptist  Church  building  to  be  erected 
in  Darlington,  S.  C.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  $500,  payable 
to  C.  B.  Edwards.  Drawings  and  specifica- 
tions are  on  file  with  W.  A.  Edwards,  632 
Candler  Bldg.,  Atlanta,  Ga. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
19,  by  Chas.  F.  Seyferlich,  Fire  Marshal,  Chi- 
cago, 111.,  for  furnishing  and  delivering  20,000 
ft.,  more  or  less,  of  2%-in.  fire  hose  accord- 
ing to  plans  and  specifications  on  file  at  the 
office  of  the  Fire  Marshal  in  the  City  Hall. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
19,  by  Chas.  F.  Seyferlich,  Fire  Marshal.  Chi- 
cago, 111.,  for  furnishing  and  delivering  to  the 
fire  department  5,000  ft.  (approximately)  of 
l-in.  4-ply  rubber  chemical  hose. 

Following  are  the  low  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public  Works. 
Chicago,  111.,  for  furnishing  the  materials, 
labor,  etc.,  necessary  to  construct  the  dock  at 
the  end  of  S.  Morgan  St.  and  the  39th  St. 
canal  by  the  Great  Lakes  Dock  and  Dredge 
Co.,  133  Washington  St.,  Chicago,  for  the  com- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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plete  construction  of  44  lin.  ft.  of  dock,  $43.50 
per  lin.  ft.,  for  constructing  44  ft.  of  dock 
where  rock  is  encountered,  lessening  pile 
lengths  10  ft.,  $37.90  per  ft.  Bids  opened  Sept. 
30.    The  contract  has  not  been  awarded. 

•$»Bids  will  be  received  until  11  a.  m.,  Oct. 
1G,  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering 800  bbls.  of  natural  cement.  Cement 
is  to  be  delivered  as  follows :  F.  O.  B.  cars 
C,  M.  &  St.  P.  switch  tracks,  Avers  Ave.  and 
Wabansia  Ave.,  200  bbls.;  C,  B.  &  Q.  switch 
track,  2352  S.  Ashland  Ave.,  400  bbls. ;  nearest 
team  track  on  Penna.  R.  R.,  49th  St.  and  Union 
Ave.,  200  bbls. 

•f»Bids  will  be  received  until  11  a.  m.,  Oct. 
14.  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  10  cast- 
iron  lamp  posts  to  the  Roseland  pumping  sta- 
tion, 104th  St.  and  Stewart  Ave.  Each  post 
must  be  of  a  design  furnished  by  Commis- 
sioner and  shall  be  fitted  with  4  8-in.  x  3%-in. 
globes  and  1  14-in  x  S^-in.  globe.  Cash  or 
certified  check  for  $100  must  accompany  pro- 
posal. 

Kentucky. 

4*Bids  will  be  received  until  3  p.  m.,  Oct. 
25,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  one  gas  engine  and  electric  generator,  etc., 
in  the  U.  S.  post  office  at  London,  Ky. 

Louisiana. 

4*Bids  will  be  received  until  noon,  Oct.  20, 
by  E.  A.  Williams,  Secy.  Public  Schools,  Mu- 
nicipal Office  Bldg.,  Carondelet  and  Lafayette 
St.,  New  Orleans,  La.,  for  supplying  public 
schools  of  that  city  with  furniture  for  the  new 
uptown  high  school,  such  as  teachers'  and  pu- 
pils' desks,  opera  chairs,  steel  lockers,  etc. 

Michigan. 

•f«Bids  will  be  received  until  Oct.  12  by 
Frank  L.  Blackman,  Capt.  First  Infantry,  M. 
N.  G.,  Range  Officer,  19  Dwight  Bldg.,  Jack- 
son, Mich.,  for  the  construction  of  a  rifle 
range  according  to  plans  and  specifications 
on  file  at  the  office  of  the  above  mentioned  of- 
ficer. 

0The  Hunkin-Conkey  Construction  Co., 
Cleveland,  O.,  has  been  awarded  the  contract 
for  the  construction  of  a  new  ball  park  for  the 
Detroit  American  -League  baseball  team. 

New  Jersey. 

*J»Bids  will  be  received  until  8  p.  m.,  Oct. 
1",  by  Jesse  Johnson,  District  Clerk,  Main  St., 
Lakewood,  N.  J.,  for  the  erection  of  a  new 
high  school  building  at  Lakewood,  N.  J.  Each 
proposal  must  be  accompanied  by  a  certified 
check  for  $1,500,  payable  to  the  Board  of  Ed- 
ucation. Plans  and  specifications  are  on  file 
with  the  clerk,  or  J.  B.  Thomas,  41G  Third 
St.,  Lakewood,  N.  J. 

•{•Bids  will  be  received  until  8 :30  p.  m.,  Oct. 
10,  by  Board  of  Education,  Borough  of  Du- 
mont,  N.  J.,  for  the  construction  cf  two  public 
school  buildings.  Ernest  Sibley,  Palisade,  N.  J., 
and  VV.  W.  Rasmussen,  345  Fifth  Ave.,  New 
York  City,  are  Architects. 

New  York. 

^•Bids  will  be  received  until  noon,  Oct.  17, 
by  George  Cromwell,  President  of  the  Bor- 
ough of  Richmond,  New  York  City,  for  fur- 
nishing all  the  labor  and  material  necessary 
for  furnishing  and  delivering  3,000  tons  of 
broken  stone  and  screenings  in  Stone  District 
No.  1. 

•{•Bids  will  be  received  until  10  a.  in.,  Oct. 

10,  by  Board  of  Health,  Department  of  Health, 
New  York  City,  for  furnishing  all  the  labor 
and  materials  necessary  or  required  to  install 
and  coinpl'-tc  lire  alarm  systems  throughout 
the  premises  of  the  Kingston  Ave.  Hospital, 
Kingston  Ave.  and  Eenimorc  St.,  Borough  of 
Brooklyn,  and  throughout  the  premises  of  the 
tuberculosis  sanatorium,  Otisville,  N.  Y. 

•H'.ids  will  be  received  until  H>  a.  m.,  Oct. 
16,  b)  Board  of  Health,  Department  of  Health, 
New  York  City,  for  furnishing  and  dclivcritiK 
lire  protection  equipment  and  apparatus  to  the 
Willard  Parker,  Riverside  and  Kingston  Ave., 
Hospitals  of  the  Department  of  Health,  in  the 


city  of  New  Yprk,  and  to  the  Tuberculosis 
Sanatorium  at  Otisville,  N.  Y. 

•J*Bids  will  be  received  until  10  a.  m.,  Oct. 
10,  by  Board  of  Health,  Health  Department, 
New  York  City,  for  furnishing  and  delivering 
as  required  1,500  barrels  of  Portland  cement 
to  the  tuberculosis  sanatorium  at  Otisville, 
Orange  County,  New  York.  Ernst  J.  Lederle, 
Ph.  D.,  is  President  of  the  Board. 

•J*Bids  will  be  received  until  10 :30  a.  m., 
Oct.  16,  by  Joseph  Johnson,  Fire  Commis- 
sioner, 157  E.  67th  St.,  Borough  of  Manhattan, 
New  York,  N.  Y.,  for  furnishing  and  deliver- 
ing 9,500  ft.  of  2%-in.  circular  solid  woven 
multiple  cotton  rubber  lined  fire  hose  and  18,- 
500  ft.  of  3-in.  circular  solid  woven  multiple 
cotton  rubber  lined  fire  hose. 

*f»Bids  will  be  received  until  noon,  Oct.  24, 
by  Dr.  Andrew  S.  Draper,  Commissioner  of 
Education,  State  Normal  College,  Albany,  N. 
Y.,  for  the  electric  light  wiring  and  fixtures 
at  the  State  Normal  School,  Cortland,  N.  Y. 
Plans  and  specifications  are  on  file  with  Frank- 
lin B.  Ware,  State  Architect,  Albany,  N.  Y. 

Lathrop,  Shea  &  Henwood  of  Buffalo,  were 
low  bidders  Sept.  20,  for  the  contract  for  im- 
proving the  banks  of  the  Mohawk  River  and 
West  Canada  Creek  at  Herkimer,  to  relieve 
spring  flood  conditions.    The  bid  was  $69,436. 

Ohio. 

*J«Bids  will  be  received  until  noon,  Oct.  20, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  furnishing  and  delivering  1,200  European 
sycamores,  300  American  elms  and  500  Nor- 
way  maples    for   the   Forestry  Department 

I.  O.  Hoffman  is  Secretary  of  the  Director  of 
Public  Service. 

*J*Bids  will  be  received  until  noon,  Oct.  16, 
by  Director  of  Public  Safety,  Cleveland,  O., 
for  875  barrels  of  Portland  cement  to  be  put 
up  in  paper  sacks  or  in  moisture-proof  bar- 
rels and  to  be  delivered  f.  o.  b.  City's  Elec 
trie  Switch  Service,  Quadrangle  Bldg.,  War 
rensville,  O.  C.  A.  Marvin  is  Secretary  of 
the  Director. 

•J*Bids  will  be  received  until  noon,  Oct.  10, 
by  Director  of  Public  Service,  Cleveland,  O  , 
for  furnishing  transformers  for  the  Municipal 
Electric  Light  plant  of  the  city.  I.  O.  Hoff- 
man is  Secretary  of  the  Director. 

•J-Bids  will  be  received  until  noon,  Oct.  27, 
by  Director  Charles  E.  Thorne,  Wooster,  O.. 
for  the  construction  of  an  addition  to  the 
power  house  of  the  Ohio  Agrictltural  Experi- 
ment Station. 

Oregon. 

The  following  bids  were  received  Oct.  2  by- 
Major  J.  G.  Morrow,  U.  S.  Engineer,  Port- 
land, Ore.,  for  the  completion  of  the  north 
jetty  at  '  the  mouth  of  the  Sinslaw  River; 
Johnson,  Anderson  &  Co.,  $200,080;  L.  F. 
Gerdetz,  $2i>3,614;  Porter  Brothers,  $210,352, 
J.  Houoston,  $229,541  and  Robert  Wakefield, 
$235,894. 

The  Deschutes  Rimrock  Power  Co.,  organ- 
ized recently,  is  reported  to  have  had  a  $2,000,- 
000  bond  issue  underwritten  by  a  London  syn- 
dicate. The  power  company  controls  a  large 
.power  development  on  the  Deschutes  River, 
and  is  understood  to  have  completed  prelimi- 
nary plans  for  the  plants  with  a  view  to  be- 
ginning .actual  construction  work  this  fall. 
M.  A.  Moody,  The  Dalles,  Ore.,  and  Le  Roy 
Park,  Portland,  Ore.,  are  the  promoters. 

Pennsylvania. 

•J»Bids  will  be  received  until  noon,  Oct.  18, 
by  Board  of  Recreation,  Philadelphia,  Pa.,  for 
furnishing  and  planting  trees,  shrubbery,  etc., 
for  furnishing  and  erecting  tree  guards  around 
trees  at  Starr  Garden  Park,  plot  of  ground  at 
56th,  66th,  Christian  and  Webster  StS.,  and 
plot  of  ground  at  22d.,  Sergiev  Ave.  and  Hunt- 
ingdon St.  Specifications  may  be  bad  by  ap 
plying  at  the  office  of  the  Hoard. 

Philippine  Islands. 

4*Bids  udi  be  received  until  LO  a.  m ,  Dec. 

■1,  by  the  Officer  in  (  barge  of  Defensive 
Works,  Manila.  P.  [.,  for  condensers,  pumps, 
i.  id  water  heater  and  forced  draft  fans.  C. 

II.  McKinitry  is  Major  of  Engineers. 


South  Carolina. 

•f*Bids  vvill  be  received  until  noon,  Oct.  24, 
by  R.  B.  Johnson,  Chairman,  Winthrop  Col- 
lege Committee  of  Trustees,  Rock  Hill,  S.  C, 
for  the  construction  of  the  Winthrop  Training 
School  Building  on  the  grounds  of  the  col- 
lege. The  building  will  be  of  reinforced  con- 
crete, with  brick  walls,  terra  cotta  trim  and 
tile  roof.  A  certified  check  for  $5,000,  payable 
to  the  Chairman,  must  be  filed  with  each  bid. 
W.  A.  Edwards,  632  Candler  Bldg.,  is  Archi- 
tect. 

^•Bids  will  be  received  until  3  p.  m.,  Nov. 
10,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  G, 
for  the  construction  complete,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  and  lighting  fixtures  of  the 
U.  S.  Post  Office  at  Newberry,  S.  C. 

Texas. 

*J*Bids  will  be  received  until  noon,  Oct.  16, 
by  L.  L.  Pugh,  County  Superintendent,  Hous- 
ton, Texas,  for  the  erection  and  completion 
of  a  2-story  brick  school  house  at  Harris- 
burg,  Texas.  Plans  and  specifications  are  on 
file  with  F.  S.  Glover  &  Son,  Architects,  324 
Mason  Bldg.,  Houston,  Tex. 

Cameron  County,  of  which  Brownsville  is 
county  seat,  has  authorized  a  $230,000  bond 
issue  for  erecting  a  new  court  house  and  jail. 

Virginia. 

^•Bids  will  be  received  until  Nov.  14  by  the 
Board   of   Trustees,   Radford   State  Normal 
School,  for  the  construction  of  a  new  school  '. 
house  at  Radford,  Va.,  estimated  to  cost  from  ! 
$150,000  to  $200,000.    W.  T.  Baldwin  is  Pres- 
ident of  the  Board,  which  will  meet  at  Rich-  t 
mond,  Va.,  Nov.  14. 

Bids  as  follows  were  received  Sept.  27  by  ; 
Lieut.  Col.  W.  C.  Langfitt,  U.  S.  Engineers,  ' 
Washington,  D.  C,  for  dredging  the  upper  ; 
part  of  Machodoc  Creek,  Va. ;  W.H.French, 
Norfolk,  Va.,  19  cts.  per  cu.  yd.;  Miner  Engi- 
neering Co.,  Washington,  D.  C,  14.8  cts.  per  ' 
cu.  yd. ;  Maryland  Dredging  &  Contracting  j 
Co.,  Baltimore,  Md.,  I6V2  cts.  per  cu.  yd. 

Washington. 

•f»Bids  will  be  received  until  noon,  Oct.  16, 
by  State  Board  of  Control,  Olympia,  Wash., 
for  the  erection  of  a  power  house  at  the 
Northern  Hospital  for  the  Insane  at  Sedro 
Woolley,  Wash.,  also  for  all  mechanical  equip- 
ment, boilers,  engines,  etc.  According  to  the 
plans  and  specifications  prepared  by  Saunders 
&  Lawton,  Alaska  Bldg.,  Seattle,  Wash.,  the 
structure  will  be  of  steel  and  concrete,  one 
and  two-story,  80x82. 

*f*Bids  will  be  received  until  3  p.  m.,  Oct.  23, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  mechanical  equipment,  except  elevator,  of 
the  U.  S.  post  office  at  Bellingham,  Wash. 

Bids  as  follows  were  received  by  Major  J. 
B.  Cavanaugh.  U.  S.  Engineer,  Seattle,  for 
dredging  527,000  cu.  yds.  of  material  from  the 
Snohomish  River  at  Everett,  Wash.;  Tacoma 
Dredging  Co.,  Tacoma,  $-58,318;  Puget  Sound 
Bridge  &  Dredging  Co.,  Seattle,  $59,359; 
Tweeden  &  (ones,  $63,785;  International 
Dredging  Co..  $07,691. 

The  Aberdeen  Dock  Co.,  of  Aberdeen. 
Wash.,  recently  incorporated,  will  expend 
$15,000  for  the  erection  of  a  dock. 

Canada. 

•{•Bids  will  be  received  until  Nov.  24  by 
G.  W.  Robinson,  Secretary- Treasurer,  Letli- 
bridge.  Aha.  for  supplying,  delivering  and 
(reeling  the  following  equipment  for  the 
Power  Station  Extension:  Sec.  B  Boilers 
and  accessories.  Sec.  C — Mechanical  draft 
and  economizer.  Sec.  D  Steam  turbo  gen 
crator  set  and  condensing  equipment.    Sec.  P. 

Steam  engine  driven  by  exciter.  Sec.  G — 
Substation  equipment.  Plans  and  specifications 
can  be  obtained  from  Arthur  Rcid,  Superin- 
tendent Engineer,  I  itv  of  Lcthbridge. 

•{•Bids  will  be  received  until  noon,  Oct.  17. 
bj    Raoul  Noiseux,  Secretary  Treasurer,  Nor 
wo. id  drove  P.  ().,  Man.,  for  the  purchase  of 
debentures  of  the  Lavalle  School  District  No, 
I53S  to  the  amount  of  $6,000. 


»I«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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•J«Bids  will  be  received  until  11  a.  m.,  Nov. 
3,  by  Chairman  Board  of  Control,  Winnipeg, 
Man.,  for  the  manufacture  and  delivery  f.  o. 
b.  Winnipeg,  Man.,  of  incandescent  carbon  and 
tungsten  filament  lamps.  M.  Peterson  is  Secy, 
of  the  Board. 

®The  Department  of  Public  Works  of  Can- 
ada has  awarded  the  contract  for  the  Tunnel 
_ay  dock  extension  at  Brockville,  Out.,  to 
Gowan  &  Whitney,  Brockville. 


CITY  OF  TORONTO,  CAN. 
TENDERS  FOR  PROPOSED 
SUBWAY  CONSTRUCTION. 

Sealed  tenders  will  be  received  by 
registered  post  only,  addressed  to  the 
Chairman  of  the  Board  of  Control,  City 
Hall,  Toronto,  up  to  12  o'clock  noon  on 
Wednesday.  Nov.  1,  1911,  for  the  con- 
struction of  three  miles  of  reinforced 
concrete  subway  and  subway  stations. 

No  tender  will  be  received  for  less  than 
one-half  mile  sections. 

Envelopes  containing  tenders  must  be 
plainly  marked  on  the  outside  "Tenders 
for  proposed  Subway  Construction." 

Plans  and  specifications  may  be  ob- 
tained on  application  to  the  Department 
of  Railways  and  Bridges,  City  Engineer's 
Office,  Toronto;  also  on  file  for  inspection 
at  the  following  points: 

1.  N.  B.  Colcock,  Ontario  Govt.  Agent, 
163  Strand,  London,  W.  C. 

2.  Canadian  Engineer,  B-33  Board  o/ 
Trade  Bldg.,  Montreal. 

3.  Canadian  Engineer,  Room  404, 
Builders'  Exchange  Bldg.,  Winnipeg. 

4.  Engineering  News,  220  Broadway, 
New  York. 

5.  Engineering  Record,  239  West  33th 
St.,  New  York. 

6.  Engineering  &  Contracting,  537  S. 
Dearborn  St.,  Chicago,  111. 

7.  Commercial  Intelligence  Department 
of  His  Majesty's  Board  of  Trade,  73  Bas- 
inghall  St.,  London,  E.  C. 

Each  tender  must  be  accompanied  by  a 
marked  cheque  for  Two  Thousand  ($2,000) 
Dollars  for  each  one-half  mile  section 
tendered  on. 

The  lowest  or  any  tender  not  neces- 
sarily accepted. 

G.  R.  GEARY  (Mayor), 
Chairman  of  the  Board  of  Control. 


WATER  WORKS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  Commissioners  of  the 
City  of  Charlotte,  N.  C,  at  the  office  of 
the  Clerk  until  3  p.  m.,  October  17,  1911, 
for  the  following: 

Laying  about  9  miles  of  24-in.  cast 
iron  pipe. 

Furnishing  valves. 

Furnishing  2  350-hp.  motors. 

Furnishing  2  centrifugal  pumps  (5,000,- 
000  gallons  capacity  each). 

Furnishing 
pump. 

Furnishing 
board. 

Furnishing 


1  3,000,000-gallon  steam 
transformers    and  switch- 


2  boilers  and  setting  same. 
Bids  for  other  work  and  materials  will 
be  advertised  for  later. 

Plans  and  specifications  will  be  on  file 
at  the  office  of  the  Clerk  and  at  the  En- 
gineer's office'  in  Charlotte,  N.  C. 

Copies  of  specifications,  form  of  pro- 
posal, etc.,  will  be  furnished  on  deposit  of 
$5.00,  which  deposit  will  be  refunded  on 
return  of  same.  Map  and  profile  of  pipe 
line  will  be  furnished  on  payment  of  $5.00. 

As  an  evidence  of  good  faith,  each  bid 
must  be  accompanied  by  a  certified  check 
for  not  less  than  10  per  cent  of  the 
amount  of  bid;  but  check  is  to  be  for 
$5,000.00  if  bid  is  on  laying  pipe  line. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

BOARD  OF  WATER  COMMISSIONERS, 
Engineer:  A.  H.  Wearn, 

Gilbert  C.  White.  Clerk. 


Diagrams  for  Designing 
Reinforced  Concrete  Structures 

Including 

Diagrams  for  Reactions  and  Strengths  of  Steel  Beams 

By  G.  F.  DODGE,  M.  West.  Soc.  Engrs. 


This  book  is  the  outgrowth  of  diagrams  prepared 
by  the  author  for  his  own  use  while  serving  as  a 
designing  engineer  for  a  reinforcing  company.  A 
man  need  not  be  experienced  in  mathematics  to 
use  these  diagrams  successfully. 

The  author  says  in  his  preface: 

"Many  methods  have  been  and  are  in  use  at  present,  but 
all  of  these,  whether  in  tabular  or  diagrammatic  form, 
are  based  on  more  or  less  inflexible  approximate  formulae 
which  introduce  quite  considerable  errors  if  the  propor- 
tions of  the  composite  structure  vary  materially  from 
those  assumed  in  deriving  the  formulae  on  which  the 
method  is  based. 

"A  method  to  be  universally  acceptable  must  be  based 
on  theoretically  correct  formulae  and  embody  all  of  the 
requirements  that  occur  in  the  building  ordinances  that 
govern  construction  in  the  various  localities.  It  must  be 
rapid  and  accurate  in  its  applications,  and  if  possible  give 
at  a  glance  the  final  result  of  changing  any  one  or  more 
of  the  assumed  variables  of  design. 

"In  the  following  diagrammatical  treatment  of  the  sub- 
ject is  offered  a  solution  that  is  believed  to  fulfill  all  of 
the  above  requirements." 
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CONSTRUCTION  PROJECT  NO.  5. 
SECTION  FOUR  OF  FRONT 
LEVEE. 

Office  of  Board  of  Trustees, 
The  East  Side  Levee  and  Sanitary 
District. 
Sexton  Building. 
East  St.  Louis,  111..  Sept.  2S,  1911. 
Sealed   proposals,  in  duplicate,  for  tin 
construction  of  an  earth  levee  having  a 
crown  twelve  (12)  feet  wide  and  a  lengtli 
■of  about   two  and     three-fourths  (2%) 
miles,  being  Construction  Project  No.  .">, 
Section  Four  of  Front  Levee,  and  other 
auxiliary  or  incidental  improvements,  in 
accordance  with  Ordinances  Nos.  16  and 
23  of  the  East  Side  Levee  and  Sanitary 
District,  and  the  plans,  profiles  and  speci- 
fications for  the  same,  now  on  file  in  the 
office  of  the  Clerk  of  said  District,  will  be 
received  at  this  office  until     12  o'clock 
noon,  standard  time,  November  11,  1911. 
and  then  publicly  opened. 

Proposals  should  be  based  on  the  fol- 
lowing estimate: 

739,000  cubic  yards  of  earth  embank- 
ment. 

Proposals  for  said  work  must  be  accom- 
panied by  a  money  deposit  in  the  form  of 
a  certified  check  upon  some  satisfactory 
banking  institution  in  the  City  of  East 
St.  Louis,  111.,  or  St.  Louis,  Mo.,  and  pay- 
able at  sight  to  the  President  of  The 
East  Side  Levee  and  Sanitary  District, 
for  five  per  centum  (5  per  cent)  of  the 
amount  of  the  proposal. 

The  bidder  to  whom  the  award  is  made 
will  be  required  to  enter  into  a  written 
contract  with  The  East  Side  Levee  and 
Sanitary  District,  with  good  and  approved 
security  in  the  amount  of  the  contract, 
within  ten  days  after  being  notified  of  the 
acceptance  of  his  proposal. 

The  contract  which  the  bidder  prom- 
ises to  enter  into  is  fully  set  forth  in  tin: 
blank  forms  which  can  be  inspected  at 
this  office,  and  will  be  furnished,  if  de- 
sired, to  parties  proposing  to  put  in  bids. 
Parties  making  bids  are  to  be  understood 
as  accepting  the  terms  and  conditions 
contained  in  such  form  of  contract. 

Payments  will  be  made  monthly  on  esti- 
mates of  work  fully  completed,  as  pre- 
scribed by  the  engineer  in  charge  and  by 
the  specifications  therefor,  ten  per  cent  of 
each  payment  to  be  retained  until  all  work 
contracted  for  has  been  fully  completed 
and  accepted. 

The  work  proposed  is  in  accordance 
with  Ordinances  Nos.  16  and  23  of  The 
Ka si  Side  Lcvcc  and  Sanitary  District, 
and  the  plans,  profiles  and  specifications 
therefor  are  on  file  in  the  office  of  The 
East  Side  Levee  and  Sanitary  District, 
where  they  can  be  inspected  by  prospec- 
tive bidders. 

LOCATION. 
Section    Four  of   the    Front    Levee  will 

extend  from  the  north  line  of  Lot  4.">-i>, 

St.  Clair  County,  Illinois,  in  a  southerly 
direction  to  the  mouth  of  Cahokla  Creek, 
in  the  Boathwestrly  pari  or  the  city  of 

Ea«t  SI.  Louis,  Illinois,  a  distance  of 
about  2%  miles. 

EX,  D.  SEXTON, 
I'renldciit,    Board   of  Trustees,   The  East 
Side  Levee  and  Sanitary  District. 
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than  New  York  papers, 

$2.40  an  Inch 
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History  of  Bridge  Engineering,  etc.  Cloth;  6X9  ins.;  500  pages. 
650  illustrations.    Price.  $4.00  net,  postpaid. 
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Cloth;  6X9  ins.;  330  pages.    Postpaid,  $3.00. 
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tract" famous.    Leather;  4%  X  7  ins.;  200  pages.    Postpaid,  $3.00. 

Rock  Excavation — Methods  and  Cost. 

Bv  Halbert  P.  Gillette.    Cloth;    5%  X  7  Ins.;  3S1  pages.  Post- 
paid, $3.00. 

Backbone  of  Perspective. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering.  University  of 
Texas.     Cloth:  4  >,{.  X  7  ins.;  56  pages.     Postpaid,  $1.00. 

Engineering  Law — The  Law  of  Contract. 

Bv  Alexander  Hiring.  I.L.B.,  M.  Am.  Soc.  C.  E.,  Professor  of 
Bridge  and  Railway  Enjrlnecrlng.  New  York  University.  Cloth; 
6X9  Ins.;  510  pages.    Postpaid,  $1.00. 

Concrete  Inspection. 

By  Chas.  S.  Hill,  C.E.    Cloth;  3%  X  6  Ins.    1S6  pages;  Illustrated, 
Postpaid  $1  eii 

Reinforced  Concrete — A  Manual  of  Practice. 

Ilv  Ernest  Me'  'iiIIoukIi,  M.  West    Soc.  Engrs.    Cloth;  5  X  ~\  Ins.; 
136    piie.es;    illustrated.      Postpaid  $1.50. 

THE  MYRON  C.  CLARK  PUBLISHING  CO,  537St'Sos ' 
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EXAMINATIONS. 
Civil  Service  Commission. 
City  of  Chicago. 

Expert  on  System  and  Organization, 
Grade  IV,  Engineering  Service— $3,000, 
October  26,  1911. 

Examiner  of  Efficiency,  Grade  III,  En- 
gineering Service — $l,920-$2,400,  November 
2,  1911. 

Applicants  for  these  positions  will  be 
tested  on  technical  training  and  engineer- 
ing experience,  on  work  of  organization, 
management,  standardization  and  ef- 
ficiency control  of  employes  and  equip- 
ment, and  in  municipal  and  civil  service 
administration. 

Vacancies  in  the  Efficiency  Division  are 
to  be  filled  from  lists  resulting  from  these 
examinations. 

Subjects  and  Weights:  Technical,  C; 
Experience,  3;  Mathematics,  2;  Report,  1. 

Applications  for  entrance  to  these  ex- 
aminations will  be  received  up  to  5  p.  m. 
of  the  day  preceding  the  examination.  Lo- 
cal residence  waived. 

For  applications  and  particulars  address 
R.  A.  Widdowson,  Sec'y,  Civil  Service 
Commission,  Chicago. 


WOOD  BLOCK  PAVING. 

Sealed  bids  will  be  received  by  the 
Commissioners  of  Paving  District  No.  27, 
Pine  Bluff,  Ark.,  until  2  p.  m.,  Wednes- 
day, Nov.  1,  1911,  for  approximately : 

20,000  sq.  yds.  treated  wood  block  pave- 
ment. 

10,000  lin.  ft.  combined  curb  and  gutter. 
13,500  cu.  yds.  excavation,  and 
One  reinforced  concrete  bridge. 
Specifications,  proposal  blanks  and  full 
information  may  be  obtained  from  Wm.  J. 
Parkes,  Engineer,     203     Citizens'  Bank 
Bldg.,  Pine  Bluff,  Ark. 

Certified  check  for  $750.00  must  accom- 
pany each  bid.  The  right  is  reserved  to 
award  the  concrete  bridge  as  a  separate 
contract,  or  to  reject  any  or  all  bids. 

WM.  NICHOL, 
CLIFTON  HOWELL, 
M.  SILBERNAGLE, 

Commissioners. 


OPEN  DITCHES. 

Bids  will  be  received  until  12  noon,  Oct. 
28,  1911,  by  the  Board  of  Commissioners 
of  the  Sixth  Ward  and  Crowley  Drainage 
District,  at  Crowley,  La.,  for  the  con- 
struction of  about  40  miles  of  open  ditches 
ranging  from  2  to  6  miles  in  length,  16  to 
40  ft.  in  width  and  2  to  5  ft.  in  depth, 
approximating  600,000  cu.  yds.,  and  about 
90  acres  of  clearing.  No  rock.  Mostly 
open  prairie.  Three  lines  of  railway. 
The  right  is  reserved  to  reject  any  and 
all  bids.  Each  bid  must  be  accompanied 
by  certified  check  for  $1,000.  Bonds  have 
been  sold  and  cash  is  now  available. 

H.  E.  LEWIS,  President. 

W.  S.  WHITE,  Engineer. 

L.  A.  WILLIAMS,  Secretary. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  20,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Shaw  Bldg.,  Boise,  Idaho,  until  9  o'clock 
a.  m.,  Nov.  1,  1911,  for  furnishing  164 
lateral  headgates  for  the  Boise  project. 
For  particulars  address  the  United  States 
Reclamation  Service,  Boise,  Idaho,  or 
Washington,  D.  C.  J.  M.  McKINNEY, 
Acting  Director. 


TARVIA  MACADAM  DRIVES. 

Taylorville.  111.,  Oct.  2,  1911. 

Sealed  bids  will  be  received  by  the 
undersigned  until  2  p.  m.,  Monday.  Octo- 
ber 16,  1911,  and  then  opened  at  his  office, 
Union  Block,  for  the  construction  of  ap- 
proximately 2,150  square  yards  Tarvia  t 
macadam  drives,  courts,  and  roadways 
upon  the  grounds  adjacent  to  residence 
of  Mr.  E.  A.  Vandeveer  in  this  city,  when, 
if  satisfactory  bids  are  secured,  the  con- 
tract will  be  awarded  for  furnishing  ma- 
terials and  labor  necessary  to  construct 
and  complete  said  drives. 

The  excavation  has  been  made  and  cin- 
ders filled  to  sub-grade,  and  the  work 
yet  to  be  done  includes  the  compacting 
of  sub-grade,  and  construction  of  Tarvia 
filled  macadam  proper,  laid  in  two 
courses,  5  and  2  inches  deep,  respectively, 
of  crushed  stone  and  Tarvia,  and  the 
proper  rolling  and  compression.  Pay- 
ments, cash  upon  completion  and  accept- 
ance of  work. 

Detailed  specifications  may  be  had  upon 
request.    No  bid  will  be  considered  un- 


less accompanied  by  certified  check  pay- 
able to  H.  M.  Vandeveer  &  Co.  in  the 
sum  of  $200.00,  said  check  to  be  retained 
until  contract  shall  have  been  awarded 
and  executed.  The  right  is  reserved  to 
reject  any  or  all  bids  if  none  are  satis- 
factory. Bids  may  be  mailed  to  the  un- 
dersigned. Work  to  begin  by  October  30, 
and  be  completed  by  or  before  December 
30,  1911. 

J.  W.  DAPPERT, 

Civil  Engineer. 
Lock  Box  141,  Taylorville,  111. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  22,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  until  4  o'clock  p.  m., 
Oct.  16,  1911,  for  the  excavation  and  back- 
filling of  trenches  and  construction  of 
wood  stave  pipe  and  other  structures  in 
the  vicinity  of  Mabton,  Wash.  For  par- 
ticulars address  the  United  States  Recla- 
mation Service,  Sunnyside,  Wash.,  or 
Washington,  D.  C.  J.  M.  McKINNEY, 
Acting  Director. 


Now  Ready — The  New  100-page 
Catalogue  of  McGraw-Hill  Engi- 
neering Books.  Sent  free  on  request. 


New  McGraw-Hill  Books   

Issued  Sept.  18, 1911 

Theory  of  Structures 

By  CHARLES  M.  SPOFFORD,  S.  B., 
Hayward  Professor  of  Civil  Engineering,  Mass.  Inst,  of  Tech. 
432  pp.;  6x9:  300 illustrations;  $4.00  (17s.)  net,  postpaid. 
A  concise  exposition  o£  the  comparatively  few  fundamental  theories  underlying  the  design  of 
metal  and  timber  structures,  with  typical  examples  of  their  application. 

The  author's  mimeographed  notes  have  been  in  demand  for  years.  The  completed  book  has  been 
anticipated  widely.    It  is  the  result  of  along  successful  experience  in  teaching  and  practice. 

Issued  Sept.  14,  1911 

Reinforced  Concrete 

Mechanics  and  Elementary  Design 

By  JOHN  P.  BROOKS,  M.  S., 
Formerly  Associate  Professor  of  Civil  Engineering,  University  of  Illinois; 
Director,  Clarkson  School  of  Technology. 
220  pp.;  6x9:  fully  illustrated;  $2.00  (8/6)  net,  postpaid. 
Prof .  Brooks' work  is  remarkable  for  its  avoidance  of  excessive  detail  and  for  its  conciseness  and 
clearness. 

It  covers  the  component  parts,  gives  the  fundamental  tests  and  analysis  of  stresses,  sets  forth  the 
principles  of  economy  in  design,  and  considers,  in  the  diagrams,  the  proper  selection  of  steel  and 
concrete  dimensions.   The  author  uses  the  popular  form  of  notation. 

Issued  Aug.  15,  1911 

Engineering  Drawing 

By  THOMAS  E.  FRENCH,  M.  E., 
Professor  of  Engineering  Drawing,  Ohio  State  University. 
289  pages,  6x9,  452  illustrations,  $2.00  (8/6)  net  postpaid. 
This  book  is  only  a  month  old,  but  it  has  an  interesting  story. 

It  is  notjust  "another  mechanical  drawing."   There  are  fifty  of  these  on  the  market. 

In  the  first  month,  ten  large  schools  and  several  smaller  ones  have  adopted  it — making  a  record 
in  a  crowded  field.   The  total  issue  for  the  first  month  was  4,000  copies. 

It  is  as  broad  as  its  title,  modern,  of  exceptional  quality  in  illustrations  and  manufacture,  and 
fresh  and  distinctive  in  its  treatment. 

Issued  Aug.  12, 1911 

Isometric  Drawing 

By  ALPHA  P.  JAMISON,  M.  E., 
Professor  of  Mechanical  Drawing,  Purdue  University. 
69  pages;  6x9; illustrated;  $1.00  (4/6)  net,  postpaid. 
A  new  book  of  instruction  on  this  type  of  illustrating. 

It  is  especially  timely  in  view  of  the  great  increase  in  the  use  of  isometric  drawing  in  shops 
throughout  the  country. 

It  will  be  of  value  to  all  draftsmen  and  apprentices. 

Contract*  in  Engineering  Water  Power  Engineering 

By  DANIEL  W.  MEAD. 
Professor  of  Hydraulics,  University  of  Wisconsin. 
803  pp. ;  $6  (25s) 

This  book  is  the  authority  on  water  power 
engineering.  It  considers  every  phase  of  the  sub- 
ject from  "preliminary  investigation"  to  the 
completed  power  plant. 


By  JAMES  I.  TUCKER  B.  S.,  LL.  B., 

Professor  of   Civil   Engineering,    University  of 
Oklahoma;  formerly  at  Tufts  College. 
307  pp.;  $3  (12/6) 
The  official  text  on  "contracts"  in  the  majority 
of  the  technical  schools.    Prof..  Tucker  seems  to 
have  succeeded  admirably  in  discussing  law  for 
engineers  from  the  engineer's  viewpoint. 


Rock  Drills 

By  E.  M.  WESTON 
370  pp.;  $4  (17s) 
Describes  all  types  of  drills  and 
tells  the  best  uses  of  each. 


Standard  Specifications 

By  JOHNC.  OSTRUP 
99  pp.;  $1  (4/6) 
A  compact  book  of  ten  speci- 
fications covering  steel,  concrete, 
reinforced  concrete,  etc. 


Practical  Shaft  Sinking 

By  FRANCIS  DONALDSON 
143  pp.;  $2  (8/6) 

A  thorough  treatise  on  the 
problems  of  shaft  sinking  under 
modern  conditions. 


Return  Privilege  Guarantea 

"When  cash  accompanies 
an  order  for  McGraw- 
Hill  uouks  tne  purcnas- 
er  may,  within  live  days 
of  receipt  of  the  books, 
return  any  or  all  of  his 
purchase  for  any  reason 
whatsoever,  and  his 
money  will  be  refunded 
promptly  and  .without 
question. 


We  can  supply  any  engineering  book  in  print.         Send  us  your  inquiries 

McGraw-Hill  Book  Company 

LONDON       239  West  39th  Street,  NEW  YORK  BERLIN 
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IRRIGATION  CANAL. 

San  Antonio,  Tex.,  Sept.  26,  1911. 

Sealed  proposals  will  be  received  by 
The  Medina  Irrigation  Co.,  520  East 
Houston  St.,  San  Antonio,  Tex.,  until  3 
p.  m.,  October  20,  1911,  for  the  building 
of  twelve  or  more  contract  sections  of  its 
west  canal,  located  about  23  miles  west 
of  San  Antonio  and  having  an  aggregate 
length  of  approximately  28  miles.  Canals 
will  have  bottom  widths  of  20  feet  in  level 
ground,  15  feet  in  sidehill  work,  10  feet  in 
concrete  lined  channels  and  will  include 
approximately  1,400,000  cubic  yards,  class- 
ified excavation  material,  two  reinforced 
concrete  syphons,  concrete  culverts,  flume 
approaches  and  bridge  crossings.  Con- 
tract sections  will  be  approximately  of 
equal  magnitude.  Bidders  will  be  re- 
quired to  qualify  as  to  past  performance 
and  ability  to  furnish  adequate  plant. 
Each  bid  must  be  accompanied  by  certi- 
fied check  for  5  per  cent  of  the  amount 
bid  and  by  guaranty  from  responsible 
surety  company  that  bidder,  if  successful, 
will  execute  satisfactory  bond  in  sum  of 
15  per  cent  of  amount  bid,  guaranteeing 
to  complete  work  before  July  1,  1912. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

Bicfeers  are  expected  to  go  over  the 
ground,  examine  testpits  and  inform 
themselves  regarding  all  local  conditions. 
Further  information,  blank  form  for  pro- 
posals, and  detailed  plans  and  specifica- 
tions may  be  obtained  by  responsible  par- 
ties from  the  company  at  the  above  ad- 
dress and  at  its  New  York  office,  twent- 
ieth floor,  25  Broad  Street,  New  York 
City. 

MEDINA  IRRIGATION  CO. 

WATER  WORKS. 

Sealed  bids  will  be  received  up  to  7:30 
p.  m.  on  Oct.  16,  1911,  for  construction  of 
water  works  plant  in  Cornell,  111.,  accord- 
ing to  plans  and  specifications  on  file  In 
the  office  of  the  Village  Clerk  of  said  vil- 
lage.   Address  proposals  to 

J.  T.  McVAY,  Cornell,  111., 
Chairman  of  Water  Works  Com 

DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  19,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  until  4  o'clock  p.  m., 
Oct.  16,  1911,  for  the  construction  of  three 
concrete  drops  and  the  excavation  of 
about  80,000  cu.  yds.  of  material  on 
Snipes'  Mountain  lateral,  near  Sunnyside. 
Wash.  For  particulars  address  the  United 
States  Reclamation  Service,  Sunnyside, 
Wash.,  or  Washington,  D.  C.  J.  M.  Mc- 
KINNEY,  Acting  Director. 


FINANCING  AN  ENTERPRISE 

Practical  two  vol.  w»rk  by  Francis  Cooper  tell^  , 
inr  bow  te  secure  capiial  and  »ucce»sfully  pro- 
mole  a  builness  enierprise.    Prospectus  writing, 
patents,  capitalization.  Incorporation.  Written 
^from  15  years"  promotine  experience.  Third  ed. 
541  pp.  $4  prepaid.  Circular  on  request. 
Ronald  Press  Co.,  229X  Broadwai 
New  Y.* 


u'dl  {aoo^ct  £u|  lvo.tft)v<j  at  k&xud, 
olui  >vew  Catalog  to  coKi-ult  wtah, 

Philadelphia  ftook  Co. 


PUMPING  PLANT. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Auditor,  Vermillion, 
South  Dakota,  until  8:00  p.  m.,  October 
16,  1911,  for  the  construction,  complete,  of 
a  city  pumping  plant.  The  work  includes 
a  1-story  brick  and  concrete  pump  house, 
•two  40-hp.  gasoline  or  fuel  oil  engines, 
two  2-stage  centrifugal  pumps,  one  10,- 
000-gallon  capacity  oil  storage  tank,  re- 
pairs on  reservoir,  and  all  necessary 
piping  and  connections. 

Each  proposal  must  be  accompanied  by 
a  certified  check  for  $500.00,  payable  to 
C.  I.  Vaughn,  City  Auditor.  Pay  in  cash 
as  work  progresses. 

Plans  and  specifications  will  be  on  file 
at  the  office  of  the  City  Auditor,  Vermil"- 
lion,  South  Dakota,  and  at  the  office  of 
The  Missouri  Engineering  Company, 
Mitchell,  South  Dakota,  after  October  1, 
1911.  Copies  of  the  plans  and  specifica- 
tions will  be  furnished  intending  bidders 
upon  the  deposit  of  $10.00  to  insure  their 
safe  return. 

The  City  Commissioners  reserve  the 
right  to  reject  any  or  all  bids. 

GEO.  J.  KEMPKER,  Mayor. 

C.  I.  VAUGHN,  City  Auditor. 


U.  S.  ENGINEER  OFFICE,  Louisville, 
ICy.,  Sept.  14,  1911.  Sealed  proposals  for 
constructing  Lock  No.  41,  Ohio  River,  at 
Louisville,  Ky.,  will  be  received  at  this 
office  until  11  a.  m.  (central  time),  Oct. 
14,  1911,  and  then  publicly  opened.  In- 
formation on  application.  LYTLE 
BROWN,  Maj.  Engrs. 

UNITED  STATES  ENGINEER  OFFICE. 
Vicksburg,  Miss.,  Sept.  29,  1911.— Sealed 
proposals  for  furnishing  and  placing  lock 
gates  and  building  dam  for  Lock  and  Dam 
No.  6,  Ouachita  River,  near  Roland  Raft, 
Ark.,  will  be  received  here  until  12  m., 
Oct.  31,  1911,  and  then  publicly  opened. 
Information  on  application.  J.  A.  WOOD- 
RUFF, Capt.,  Engrs. 


The  Journal 

OF 

Western  Society 

OF 

Engineers 


is  a  high-grade  monthly  illustrated 
magazine  of  about  one  hundred 
p;:ges  in  each  number,  and  contains 
the  original  papers  of  engineering 
interest  that  have  been  presented  to 
the  society,  with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  lines  of  engineering, 
are  well  illustrated  and  should  be  of 
value  to  engineers,  chemists,  scien- 
tific and  business  men  everywhere. 

The  Subscription  Price 
is  $3.00  a  Year 

The  circulation  is  about  1,600 
copies  of  each  issue,  ten  times  a  year. 

The  Journal  is  a  valuable  advertising 
medium,  as  it  goes  all  over  the  world  and  to 
a  high  class  of  technical  readers.  Advertise- 
ments, if  of  interest  to  engineers,  may  be 
published  in  the  Journal. 

For  rates  or  other  information  concerning 
the  Journal  of  the  Western  Society  of 
Engineers  address  or  call  upon  the  Secretary, 
1735  Monadnock  Block,  Chicago. 


The  May  Issue  Contains: 

ELECTROMETALLURGY  OF  IRON  AND  STEEL  in  Norway  and  Sweden,  by  "Jos.  W.  Richards. 

(Illustrated.) 

MECHANICAL  AND  HYDRAULIC  PRESSES,  by  Frank  I.  Ellis,  (Illustrated.) 

The  June  Issue  Contains: 

DETERIORATION  OF  MACADAM  ROADS  and  Probable  Cure,  by  Samuel  D.  Foster, 

The  July  Issue  Contains: 

ELECTROLYSIS  OF  UNDER  GROUND  WATER  SYSTEM  STRUCTURES  IN  PITTSBURGH,  by 

E.  E.  Lanpher,  Division  Engineer,  Bureau  of  Water.   An  extensive  paper  with  discussion. 
OPERATION  OF  BOILER  PLANTS  OF  INDUSTRIAL  WORKS,  by  John  A  Hunter,  with  discussion. 

Proceedings 

THE  ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA 

50  cents  per  copy.       $5.00  per  year. 
ELMER  K.  HILES,  Secretary  2511  Oliver  Building,  PITTSBURGH 
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New  York  State  Barge  Canal 

By  William  B.  Landrkth,         Boston  Society  of  Civil  Engineers. 

Notes  On  Pile  Protection 

By  T.  HOWARD  Barnes.         Boston  Society  of  Civil  Engineers. 

Discussion  of  Paper,  "A  New  Theory  for  the  Design  of  Reinforced  Concrete 

Reservoirs" 

JOURNAL  OF  THE  ASSOCIATION  OF  ENGINEERING  SOCIETIES,  SEPTEMBER,  1911 


.'10  cent*  per  copy. 
FRED.  BROOKS,  Secretary 


$3.00  per  nnnum. 
31  Milk  St.,  BOSTON,  MASS 
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Railroad  construction  work, 
The  Doings   judging  at  least  from  *e 


of  the 
Week. 


number  of  contracts  that 
have  been  let  in  the  last  few 
days,  seems  to  be  holding  up 
a  bit.  There  are,  as  always, 
plenty  of  rumors  of  work  to 
be  done  in  the  near  future,  but  none  of  these 
rumors  has  at  the  present  time  developed  into 
anything  tangible.  About  the  biggest  piece  of 
railroad  work  of  the  past  week  appears  to  be 
the  construction  of  the  Northern  Pacific  line 
around  Lake  Union  at  Seatle.  This  work  will 
cost  about  $500,000  and  bids  for  it  were  opened 
a  few  days  ago.  Late  last  week  the  contracts 
had  not  been  awarded.  The  contract  men- 
tioned in  our  last  issue  as  awarded  to  the  L.  J. 
Smith  Construction  Co.  of  Kansas  City,  for 
constructing  a  new  line  for  the  Prescott- 
Phcenix  Ry.  in  Arizona  is  quite  a  large  one. 
The  work  calls  for  building  a  line  beginning  at 
Cedar  Glade,  Ariz.,  which,  is  21  miles  south  of 
Ash  Fork,  on  the  main  line  of  the  Santa  Fe, 
extending  in  a  southeasterly  direction  38  miles 
through  the  Verde  Valley.  The  work  will  be 
very  heavy  rock  construction,  including  two 
tunnels.  The  company  will  employ  an  average 
daily  force  of  1,200  men  and  400  teams.  Out- 
fits are  now  moving  onto  the  work  and  it  is 
expected  to  have  a  full  force  in  operation 
shortly. 

Among  the  railroad  construction  contracts 
let  recently  are  the  following :  H.  C.  Henry, 
Seattle,  Wash.,  a  $50,000  contract  for  steam 
shovel  work  at  Gibbs,  Wash.,  on  the  Spokane- 
Coeur  d'Alene  line  of  the  Chicago,  Milwaukee 
&  Puget  Sound  Ry. ;  the  Dozier  Construction 
Co.,  Sacramentp,  Cal.,  and  Cooper  &  Hawley, 
for  the  construction  of  the  projected  line  of 
the  Sacramento  &  Woodland  Ry.,  between 
Woodland,  Cal.,  and  Elkhorn ;  John  McKin- 
ney,  for  constructing  a  13  mile  extension  from 
Bonsai,  N.  C,  to  Rawls  for  the  Durham  & 
South  Carolina  R.  R. 

The  principal  feature  of  the  past  few  days  in 
the  line  of  irrigation  work  appears  to  have 
been  the  opening  of  bids  on  Oct.  9  by  the 
South  San  Joaquin  Irrigation  District  for  the 
construction  of  a  portion  of  its  irrigation  sys- 
tem. Jas.  A.  Green  &  Co.,  Chicago,  111.,  were 
the  only  bidders  and  were  awarded 
two  of  the  contracts  at  a  total  of  about 
$637,574.  A  large  levee  and  drainage  ditch  job 
is  now  being  advertised  by  Levee  District  No. 
2  of  Miller  County,  Texarkana,  Ark.  The 
work  calls  for  the  construction  of  about 
2,000,000  cu.  yds.  of  levees  and  certain  drainage 
ditches.  Bids  are  to  be  opened  Nov.  11.  The 
Medina  Irrigation  Co.  of  San  Antonio,  Tex., 
which  has  been  calling  for  bids  until  Oct.  20 
for  a  large  irrigation  canal  job,  has  postponed 
the  opening  of  bids  for  10  days.  This  work 
calls  for  the  building  of  twelve  or  more  con- 
tract sections  of  the  west  canal,  located  about 
23  miles  west  of  San  Antonio  and  having  an 
aggregate  length  of  approximately  28  miles. 
The  canals  will  have  bottom  widths  of  20  ft. 
in  level  ground,  15  ft.  in  sidehill  work,  10  ft.  in 
concrete  lined  channels  and  will  include  ap- 
proximately 1,400,000  cu.  yds.,  classified  exca- 
vation. 

Bids  for  a  good  sized  highway  job  will 
be  opened  on  Nov.  6  by  the  Highway  Com- 
missioners of  District  No.  2  of  Rankin  Coun- 
ty, Miss.  The  work  calls  for  the  grading  and 
surfacing  of  about  G5  miles  of  road.  A  sand 
clay  surface  will  be  used  whenever  such  ma- 
terial is  close  at  hand. 

Bids  on  two  large  building  contracts  have 
been  opened  in  the  last  few  days.  One  of 
these  contracts  calls  for  the  construction  of  the 
new  post  office  building  at  Washington,  D.  C. 
The  bids  on  the  general  contract  for  this  work 


were  as  follows :  John  Gill  Sons,  Philadel- 
phia, $2,276,000,  for  building  of  Maine  granite, 
and  $2,276,000  for  Vermont  granite;  Norcross 
Bros.,  Worcester,  Mass.;  $2,276,000  for  build- 
ing of  white  marble ;  W.  A.  Chesterman,  Rich- 
mond, white  marble,  $2,540,000;  Andrew  Dall 
&  Son,  Cleveland,  $2,972,000  for  New  Hamp- 
shire granite,  $3,042,000  for  Massachusetts 
granite,  and  $3,058,000  for  Bethel  granite.  The 
other  contract  calls  for  the  construction  of  the 
new  convention  hall  for  the  city  of  Philadel- 
phia, Pa.,  the  bids  received  being  as  follows: 
For  the  construction  of  the  buildings  and 
grounds  complete  as  per  plans  for  the  entire 
project — Charles  McCaul  Co.,  10th,  corner  San- 
som  St.,  Philadelphia,  $4,430,000;  time  for 
completion,  975  working  days.  For  partial 
completion  of  the  building,  with  express  provi- 
sion and  undertaking  that  the  auditorium  shall 
be  completed  with  specified  temporary  plank 
coverings  and  ready  for  occupancy  by  June  1, 
1912  :  McCaul  Co.,  $1,158,736,  time  17  months ; 
Doak  &  Co.,  $1,263,300,  time  550  working 
days.  Under  further  variations  of  specifica- 
tions _  for  partial  completion  bids  also  were 
submitted  as  follows :  Estimate  No.  3 — Mc- 
Caul &  Co.,  $2,110,000,  time  for  completion, 
one  and  a  half  years ;  Doak  &  Co.,  $1,739,800, 
time  for  completion,  650  working  days.  Esti- 
mate No.  4— McCaul  &  Co.,  $1,232,000,  time  for 
completion,  18  months;  Doak  &  Co.,  $1,479,000, 
time,  625  working  days. 

Plans  for  a  new  library  building  for  Har- 
vard University  at  Cambridge,  Mass.,  have 
been  favorably  reported  to  the  Harvard  Uni- 
versity Corporation  by  a  committee  which  has 
had  the  matter  under  consideration.  The 
probable  cost  is  set  at  $2,000,000. 

At  the  annual  meeting  of  the  Grand  Trunk 
Pacific  Ry.  on  Oct.  10  President  Hays  stated 
that  during  the  year  the  track-laying  on  the 
main  line  of  the  western  division  had  been  ex- 
tended from  Wolf  Creek  to  Fitzhugh,  west 
of  the  Athabaska  river,  in  the  Rocky  moun- 
tains, which  will  be  the  divisional  point  for 
that  section,  and  that  the  construction  work 
is  under  full  headway,  with  night  and  day 
forces,  to  Tete  Jaune  Cache,  on  the  Fraser 
river,  beyond  Yellowhcad  Pass,  on  the  west- 
ern slope  of  the  Rocky  Mountains,  and  it  is 
expected  that  the  track-laying  will  reach  this 
point,  which  is  1,094  miles  west  of  Winnipeg, 
before  the  close  of  the  year.  Good  progress 
has  been  made  in  the  construction  work  on 
the  eastern  division,  and  the  present  condition 
of  that  work  shows  a  total  of  1,223.45  miles 
of  main  line  track  and  136.50  miles  of  side 
track  laid;  the  remaining  portions  of  this 
section  are  all  under  contract.  With  the  con- 
struction, therefore,  of  approximately  5,133 
miles  of  trackway  undertaken  in  the  first  in- 
stance, there  has  been  laid  at  the  present  time 
practically  3,300  miles  of  main  line  track. 


The   old   race   of  shore 
protection  contractors, 
w         ,  _       which  played  such  an  im- 
Wanted.       portant    part    in    the  im- 
Contractors.    provement    of    the  Upper 
Mississippi    River    in  the 
'90's,   seems  to  have  died 
out.    At  the  1911  lettings 
there  were  but  four    bidders    and  $426,500 
worth  of  work  in  seven  contracts  was  divided 
up  among  these  contractors.    When  the  gov- 
ernment work  for  the  improvement  of  the 
Upper  Mississippi  was  started  in  1879  there 
were  35  bidders  in  that  year,  although  the 
total  amount  of  contract  work  was  but  $90,000. 
In  1889  when  $260,000  worth  of  contracts  were 
let  there  were  35  bidders,  and  in  1894  there 
were  48  bidders  for  the  $915,000  worth  of 
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work  let  in  that  year.  In  1899  when  $820,000 
worth  of  work,  divided  up  into  20  contracts, 
was  let  there  were  but  12  bidders.  In  the  suc- 
ceeding years  the  appropriations  were  small 
and  but  few  contracts  were  let.  As  a  result 
many  contractors  abandoned  this  field,  so  that 
in  the  last  ten  years  there  have  been  only 
three  to  five  bidders  each  year.  It  is  now  the 
intention  of  the  government  to  finish  the  proj- 
ect within  the  next  12  years  and  larger  appro- 
priations will  be  available  hereafter.  It  would 
thus  seem  that  the  time  was  ripe  for  the  resur- 
rection of  the  old  contractors  or  for  the  entry 
of  new  contractors  into  the  field.  During  the 
next  ten  years  it  is  expected  that  the  annual 
appropriation  will  be  from  $1,500,000  to  $2,- 
000,000.  Of  this  amount  the  government  will 
expend  about  $1,000,000  for  day  labor  work, 
most  of  which  will  be  for  rock  excavation  and 
dredging.  The  remainder,  which  will  average 
about  $800,000  per  year  for  the  next  ten  years, 
will  go  for  contract  work,  which  will  consist 
mainly  in  the  construction  of  dams  and  shore 
protection.  This  $800,000  probably  will  be 
divided  into  contracts  of  from  $100,000  to 
$150,000  each,  distributed  along  the  658  miles 
of  river  to  be  improved. 


The  State  Board  of  Ag- 
riculture of  Missouri,  which 
Missouri  by  law  is  the  State  High- 
Cross-State  wav  Commission,  will  in  a 
few  days  formally  open 
Highway.  and  dedicate  the  route  for 
a  continuous  improved 
highway  extending  from 
St.  Louis  on  the  eastern  border  of  the  state 
to  Kansas  City  on  the  western  border,  a  dis- 
tance of  some  300  miles.  The  road  will  be  im- 
proved on  a  co-operative  plan,  each  communi- 
ty co-operating  with  the  community  on  either 
side  in  the  improvement  of  its  own  local  road 
in  such  a  manner  as  to  connect  into  one  great 
and  continuous  highway.  The  selection  of  the 
route  for  this  highway  was  made  conditionally 
on  Aug.  17.  The  conditions  provided  that  the 
formal  dedication  of  the  route  in  October 
were  contingent  upon  the  present  road  beds 
being  put  into  good  condition,  and  also  on  the 
communities  taking  the  necessary  steps  for 
financing  and  building  a  permanent  road  with- 
in a  reasonable  length  of  time.  These  con- 
ditions were  met.  All  of  the  counties  between 
St.  Louis  and  Jackson  counties  at  once  began 
temporarily  mending  the  bad  places  on  this 
highway.  In  addition  16  special  road  districts 
had  been  formed  by  Oct.  1.  and  in  three  of 
these  bond  issues  aggregating  $330,000  had 
been  voted  for  the  permanent  improvement 
of  highways.  Two  other  districts  will  also 
vote  on  bond  issues  in  the  near  future.  In 
addition  to  the  16  special  road  districts  al- 
ready formed,  eight  others  were  in  the  pre- 
liminary steps  of  formation,  and  it  is  believed 
that  by  spring  the  24  districts  will  be  under  a 
working  organization.  Special  districts  will 
not  be  required  in  Jackson,  St.  Charles  and 
St.  Louis  counties.  Outside  of  these  three 
counties  there  are  about  260  miles  of  road, 
of  which  130  miles  are  covered  by  the  districts 
already  organized.  An  additional  62  miles 
will  be  covered  by  districts  now  being  formed, 
leaving  only  about  70  miles.  It  would  thus 
seem  that  Missouri  was  assured  of  having  the 
longest  stretch  of  continuous  improved  high- 
way in  this  country.  Bad  roads  prevail  be- 
cause there  is  not  sufficient  public  interest  to 
build  good  ones.  The  Missouri  Board  of 
Agriculture  in  advancing  this  cross  state  high- 
way has  taken  excellent  means  for  arousing 
public  interest  for  good  roads  construction. 
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Alabama. 

The  Central  of  Georgia  Ry.  has  placed  an 
order  with  the  Tennessee  Coal,  Iron  &  Rail- 
road Co.  for  30,000  tons  of  90-pound  rails  to 
be  delivered  immediately,  or  as  soon  as  they 
can  be  run  at  the  Ensley  plant.  As  fast  as  the 
rails  are  finished  they  will  go  to  improve  the 
Birmingham  division  of  the  Central  of  Geor- 
gia. The  improvements  consist  of  relaying 
smaller  rails  with  the  heavy  90-pound  rails  and 
the  construction  of  extra  sidetracking  on  the 
division  between  Birmingham  and  Columbus. 
The  road  has  had  gangs  in  the  field  on  the 
Birmingham  division  for  the  past  several 
months  preparing  for  the  relaying  of  the  old 
rails  and  the  placing  of  new  side  tracks. 

W.  A.  Garrett,  Montgomery,  Ala.,  has  been 
appointed  Chief  Engineer  of  the  Birmingham 
Southeastern  R.  R.  and  will  have  charge  of 
the  surveying  work  from  Milstead  north 
and  from  Union  Springs  south.  Grading  work 
on  this  line  has  been  completed  between  Fort 
Davis  and  Milstead,  and  work  is  now  under 
way  from  Milstead  north. 

Arizona. 

Directors  of  the  Arizona  &  Eastern  and 
Southern  Pacific  railroads  have  been  recom- 
mended to  construct  a  line  from  Courtland 
to  Douglas  and  from  Douglas  down  to  Toni- 
chi  in  Mexico.  The  grade  has  already  been 
laid  from  Courtland  to  Forest.  When  that 
grading  was  done  the  Southern  Pacific  was 
supposed  to  build  to  Naco  and  Bisbee,  Ariz. 

Arkansas. 

A  meeting  of  the  Chamber  of  Commerce 
of  Pine  Bluff  will  be  held  to-morrow  (Oct. 
19)  to  meet  President  W.  J.  Miller  of  the 
Pine  Bluff  &  Northern  Railroad  Co.,  to  hear  a 
proposition  from  Mr.  Miller  for  the  construc- 
tion of  a  railroad  which  will  give  Pine  Bluff 
connection  with  the  Rock  Island  Railroad 
north  of  Pine  Bluff.  The  railroad  company 
proposes  to  cross  the  Arkansas  River  over 
the  free  bridge  which  is  proposed  to  be  built 
by  an  improvement  district  to  comprise  all  of 
Jefferson  county. 

Arrangements  have  been  made  by  C.  O. 
Byrd,  St.  Louis,  Mo.,  representative  of  the 
Portland  &  Southeastern  R.  R.  Co..  for  the 
construction  of  the  extension  of  the  Port- 
land &  Southeastern  Railroad,  from  Portland, 
Ark.,  to  Lake  Providence,  La.,  and  thence 
From  Lake  Providence,  in  the  southwesterly 
direction  to  the  Vicksburg,  Shreveport  &  Pa- 
cific Railroad,  in  the  northern  part  of  Madison 
Parish.  The  Parish  of  East  Carroll  has  voted 
a  five-mill  tax  for  ten  years  to  aid  the  build- 
ing of  this  line,  and  the  Fourth  Ward  of 
West  Carroll  Parish,  in  which  the  town  of 
Oak  Grove  is  situated,  has  voted  a  like  tax 
to  induce  the  promoters  of  the  road  to  pass 
through  the  town  of  Oak  Grove.  J.  H.  Byrd, 
St.  Louis,  Mo.,  is  president. 

California. 

®The  Dozicr  Construction  Co.,  Sacramento, 
Cal.,  has  been  awarded  the  contract  for  the 
construction  of  the  projected  line  of  the  Sac- 
ratnento  &  Woodland  Kv.  between  Woodland 

and  Elkhorn.    Cooper  &  Hawley  have  been 

awarded  th  itract   for  another  Bection  of 

this  road. 

Good  progress  is  being  made  with  the.grad- 
nv  work  for  the  San  Diego,  El  Cajon  & 
I    ,  ,,ndido  k    \<  .  ;,ud  at  the  end  of  September 

in  miles  of  line  had  been  graded.   Tins  road 

j.  to  be  40  miles  long,  and  will  probably  be 

operated  with  motor  ears.  The  John  W. 
Schmidt  Contracting  G>.  has  the  grading  con- 
tract.  George  W  Purscll,  San  Diego,  is  Gen 

end  Man.it  i  tin  railroad. 

The  Redlatldl  University  K   K.  Co..  of  Red 

hinds,  organized  recently  with  a  capital  ^'"'k 
of  $16,000,  has  asked  the  council  ox  thai  city 
for  a  franchise.  G.  S.  Turrill,  Redlands,  is 
President. 

<  apilalists  an   reported  to  have  about  coin 


pleted  arrangements  with  the  Great  Western 
Power  Co.  of  San  Francisco  and  others  where- 
by a  36-inch  gage  railroad  will  be  constructed 
into  Big  Meadows,  starting  from  a  point  on 
the  East  Branch,  probably  near  Virgilia,  grad- 
ually rising  on  the  north  side  of  this  stream 
as  progress  westward  is  made  towards  its 
junction  with  the  North  Fork,  then  ascending 
the  east  side  of  the  canyon  of  the  latter  until 
Nevis  is  reached.  The  line  would  be  about  27 
miles  long. 

The  Sacramento  &  Woodland  R.  R.  Co., 
T.  T.  C.  Gregory,  President,  Sacramento,  now 
under  construction,  is  reported  to  be  about 
to  take  bids  on  the  construction  of  a  bridge 
trestle  10,000  ft.  long  across  the  Yolo  Basin. 

The  grading  crews  of  Robert  Scherer  & 
Co.,  San  Diego,  Cal.,  who  was  awarded  the 
contract  for  the  first  five  miles  of  the  San 
Diego  &  Arizona  Ry.,  west  of  Seely,  have 
been  at  work  for  several  weeks  and  are  mak- 
ing rapid  progress.  They  have  been  grading 
the  roadbed  eastward  from  the  west  side 
main  canal,  but  as  soon  as  the  bridge  over 
the  New  river  is  finished  all  the  force  will 
be  moved  to  that  point,  from  which  the  grad- 
ing work  will  be  carried  on  westward  to 
meet  the  forces  pushing  eastward  from  this 
end  of  the  line  about  forty  miles  from  San 
Diego.  The  company  expects  to  have  the  first 
five  miles  of  road  completed  in  Imperial  val- 
ley in  December.  The  present  end  of  track 
is  in  Valle  Redondo,  thirty-six  miles  from 
San  Diego.  From  this  point  eastward  the 
grading  work  is  being  carried  over  a  nine- 
mile  stretch.  When  this  section  is  graded 
the  track  layers  will  continue  the  work  of 
laying  steel  and  ties  to  the  end  of  the  com- 
pleted roadbed.  Meantime  a  contract  for  the 
grading  of  another  section  of  the  roadbed 
probably  will  have  been  awarded. 

Colorado. 

The  Denver  Tramway  Co.,  Denver,  is  plan- 
ning to  install  a  street  car  line  on  Colorado 
Blvd.,  and  29th  Ave.,  Denver. 

The  Union  Pacific  Ry.  has  completed  double 
tracking  its  line  from  Paxton,  Neb.,  to  Jules- 
burg,  Colo.,  a  distance  of  50  miles.  Work  was 
begun  on  this  track  early  last  spring.  The 
road  is  now  double  tracked  and  protected  by 
electric  block  signals  from  Omaha  to  Jules- 
burg,  a  distance  of  372  miles. 

The  Silverton  Northern  R.  R.,  operating  17 
miles  of  narrow  gage  line  from  Silverton  to 
Red  Mountain,  is  reported  to  have  been  con- 
siderably damaged  by  floods  during  the  first 
week  of  October.  It  is  stated  that  the  repairs 
necessitated  will  require  much  regrading  and 
retracking. 

It  is  reported  that  the  Denver  &  Rio  Grande 
R.  R.,  J.  G.  Gwynn,  Chief  Engineer,  Denver, 
Colo.,  will  expend  about  $500,000  for  repair- 
ing and  rebuilding  tracks,  rebuilding  bridges 
and  making  other  repairs  as  a  result  of  the 
damage  done  by  floods  in  southwestern  Col- 
orado and  northern  New  Mexico. 

Georgia. 

The  Hawkinsville  &  Western  R.  R.  Co.  of 
Hawkinsville,  is  reported  to  have  closed  a  con- 
tract for  50,000  tics  to  be  used  in  the  extension 
of  its  line  from  Hawkinsville  to  Perry,  a  dis- 
tance of  23  miles. 

It  is  stated  that  the  Florida  Ry.,  now  under 
construction,  will  he  continued  from  West 
Lake,  Ma.,  to  Thoniasvillc,  (ia.,  Frank  Drew. 
Live  Oak,  Ma.,  is  President. 

A    joint    meeting    was    held    by  interested 
citizens  of  Eastman,  Jacksonville  and  Waj 
cross,  (ia.,  to  plan  for  an  extension  of  the 
proposed  railroad  from  Eastman  to  Jackson 

\  [lie  to  Waycrosa 

Idaho. 

The  Cambridge-Indian  Valley  Promotion 
Co.  has  been  organized  at  Cambridge  and  will 

undertake  the  preliminary  work  tor  a  pro 
posed   railroad   from  Cambridge  to  Indian 


Valley.  It  is  estimated  that  it  will  take  $5,000 
to  complete  the  preliminary  survey  and  pro- 
mote the  enterprise,  but  $10,000  will  be  raised 
before  any  further  steps  are  taken.  The  fol- 
lowing are  directors :  W.  D.  Morey,  H.  M. 
Coon,  Moses  H.  Hopper,  all  of  Cambridge; 
D.  K.  Lindsay,  J.  M.  Linder,  G.  W.  Stewart, 
all  of  Indian  Valley,  and  C.  K.  Macey  of  the 
Mesa  Orchard  Co. 

Illinois. 

The  Freeport  Railway  &  Light  Co.,  A.  J. 
Goddard,  President,  Freeport,  111.,  is  reported 
to  be  planning  to  have  work  started  next 
spring  on  the  extension  of  its  lines  on  West 
and  Empire  Sts.  at  Freeport. 

The  St.  Louis  &  San  Francisco  R.  R.  is 
understood  to  have  decided  to  renew  its 
options  on  land  at  Springfield,  111.,  for  a  pro- 
posed $500,000  depot,  and  it  is  believed  that 
announcement  of  building  operations  will  be 
made  in  a  short  time. 

Wade  Seeley,  City  Engineer  of  Springfield, 
111.,  has  made  surveys  for  a  subway  under  the 
Chicago  &  Alton  tracks  at  5th  and  Rafton  Sts., 
Springfield. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
has  been  negotiating  with  the  city  of  Gales- 
burg  regarding  the  construction  of  a  subway 
in  that  city.  The  railroad  will  put  in  the 
subway  with  its  own  forces  when  a  definite 
decision  is  reached  with  the  city. 

A  meeting  was  recently  held  by  the  citizens 
of  Morrison,  111.,  to  talk  over  the  matter 
of  building  a  line  from  Rock  Island,  111., 
to  Rockford.  The  proposed  route  is  from 
Rock  Island  along  the  river  to  Albany, 
through  Morrison,  Sterling,  up  to  Polo,  and 
to  Rockford.  There  has  been  considerable 
talk  on  the  line,  and  it  is  expected  that 
some  action  will  be  taken  on  preliminary  work 
soon.  M.  T.  McCaskey,  Chicago,  III,  is  in- 
terested. 

Indiana. 

Additional  right  of  way  for  the  Baltimore 
&  Ohio  R.  R.  through  Napanee,  Ind.,  and 
vicinity  is  now  being  secured  for  the  con- 
struction of  double  track  next  summer.  It 
is  expected  the  second  track  will  have  been 
completed  from  Chicago  to  LaPaz  Junction 
this  fall.  The  original  right  of  way  is  100 
ft.,  to  which  60  ft.  is  being  added,  much  of 
which  has  already  been  secured,  no  doubt 
with  a  view  toward  a  future  increase  in  the 
number  of  tracks  in  addition  to  the  proposed 
second  track  now  under  construction. 

Iowa, 

The  Red  Oak  &  Northeastern  R.  R.  Co., 
which  projects  a  110-mile  line  from  Red  Oak, 
Ia.,  to  Des  Moines  has  completed  surveys  and 
will  probably  let  construction  contracts  for 
this  portion  of  its  line  next  year.  The  com- 
pany at  present  is  building  south  of  Red  Oak 
to  lmogene  on  the  Wabash  R.  R.  George  C. 
Boileau,  Red  Oak,  Ia.,  is  President. 

Union  and  Grand  River  Townships  have 
voted  to  raise  $30,000  as  an  aid  for  the  Cres- 
ton,  Winterset,  Des  Moines  Interurhan  Ry. 
This  company  projects  a  00-mile  line  from 
Creston  via  Winterset  to  Des  Moines.  Sur- 
veys have  been  made  and  practically  all  con- 
struction capital  secured.  The  contract  for  the 
construction  work  has  been  let  to  C.  B.  Judd, 
Creston,  la.,  who  is  also  chief  engineer  of 
the  line.    R.  Brown,  Creston,  Ia.,  is  President. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  is 
to  have  work  started  shortly  on  improvements 
at  Cedar  Rapids  which  will  involve  the  expen- 
diture of  about  $100,000.  The  work  will  in- 
clude straightening  of  the  line  through  the 
present  Cedar  Rapids  yards  and  between 
Cedar  Rapids  and  Marion  and  the  making  of 
new  railroad  yards  in  Cedar  Rapids. 

Evidence  that  the  Mississippi  Valley  Rower 
Co  ,  now  constructing  the  big  dam  at  Keokuk. 

is  figuring  on  building  an  interurban  between 
Hamilton  and  Quincy  and  possibly  on  to  East 
St   i  ouis  is  shown  in  the  filing  of  the  firs! 


indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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contract  of  right-of-way  that  the  company  has 
secured  for  the  transmission  of  power  be- 
tween Keokuk  and  St.  Louis.  The  right  of 
way  gives  the  company  use  of  a  strip  of  ground 
ranging  between  122  and  128  ft.  wide,  and  the 
contract  reads  that  the  company  was  to  be  al- 
lowed to  use  the  ground  for  the  transmission 
of  electricity,  the  operation  of  an  electric  rail- 
way and  the  erection  of  telephone  and  tele- 
graph wires. 

According  to  advices  from  Burlington,  la., 
the  Muscatine  North  &  South  R.  R.  will  be 
operating  into  that  city  within  a  few  days. 
The  trains  will  not  enter  the  city  on  the  com- 
pany's tracks,  but  will  switch  onto  the  Rock 
Island  at  the  limits. 

Kansas. 

Announcements  are  reported  to  have  been 
made  by  the  officials  of  the  Santa  Fe  System 
that  work  will  be  started  this  winter  on  the 
cut-off  from  Dodge  City,  Kan.,  to  Colmar, 
N.  Mex.,  a  distance  of  150  miles. 

Kentucky. 

The  promoters  of  the  Kentucky  &  Tennessee 
Traction  Co.,  Hopkinsville,  Ky.,  are  reported 
to  have  closed  a  contract  for  placing  a  bond 
issue,  and  it  is  said  the  road  is  now  assured. 
The  company  proposes  to  build  an  interurban 
electric  car  line  from  Hopkinsville  to  Guthrie, 
a  distance  of  24  miles.  Charles  Russell.  W.  O. 
Myers  and  Ed.  E.  Walker,  Chicago,  111.,  are 
understood  to  be  interested  in  this  enterprise. 

Business  men  of  Winchester, Ky.,  are  endeav- 
oring to  induce  the  Louisville  &  Nashville  R.  R. 
to  run  its  proposed  line  to  reach  the  coal  fields 
in  eastern  Kentucky  through  Winchester. 

Louisiana. 

Work  has  been  started  laying  new  65-lb. 
rails  on  the  Louisiana  Southern  Ry.  (Frisco). 
About  45  miles  of  new  rail  is  to  be  laid.  A 
new  track  will  also  be  built  to  Shell  Beach 
on  Lake  Borgue. 

The  Southern  Pacific  Ry.  is  reported  to  be 
considering  the  removal  of  its  repair  shops 
in  Algiers,  across  '■  river  to  Lafayette,  La. 
An  order  is  said  to  have  been  sent  to  secure 
from  100  to  150  acres  of  land  near  Lafayette 
for  the  establishing  of  the  new  shops.  The 
shops  in  Algiers  employ  from  700  to  800  men. 

Maine. 

The  Maine  Central  R.  R.,  T.  L.  Dunn,  Chief 
Engineer,  Portland,  Me.,  has  started  a  pre- 
liminary survey  for  an  extension  from  Rock- 
land to  Belfast.  The  survey  will  include  Rock- 
port  and  Camden  and  will  probably  be  com- 
pleted about  the  first  of  the  year. 

Massachusetts. 

The  joint  board  of  the  State  Railroad  and 
Boston  Terminal  Commissioners  has  held  a 
hearing  upon  the  location  of  the  proposed 
Boston  &  Eastern  Ry.  tunnel  under  Boston 
Harbor.  A  general  outline  of  the  route  be- 
tween Postoffice  Sq.  and  Porter  St.,  East 
Boston,  was  presented  by  John  H.  Blackford, 
1  lo  State  St.,  Boston,  Engineer  for  the  com- 
pany. Instead  of  terminating  under  Postoffice 
Sq.  Mr.  Blackford  stated  that  the  tunnel  now 
proposed  is  to  begin  under  Congress  St.  at  the 
northerly  side  of  the  square,  from  which  point 
it  will  run  under  Water  St.  and  private  prop- 
erty to  India  Sq.  From  India  Sq.  the  tunnel 
is  to  go  through  and  under  Central  St.,  curv- 
ing under  Central  Wharf  at  the  water  front 
and  running  approximately  parallel  to  the  pres- 
ent East  Boston  Tunnel.  On  the  East  Boston 
side  the  tunnel  is  to  emerge  at  Decatur  St., 
coming  completely  to  the  surface  at  Porter  St. 
The  Boston  terminal,  according  to  Mr.  Bick- 
ford,  is  to  be  under  Water  St.,  and  will  prob- 
ably be  of  the  "island"  type.  The  tunnel  will 
not  exceed  30  feet  in  width.  The  hearing  was 
continued  until  Oct.  26,  when  plans  in  greater 
detail  will  be  shown. 

Michigan. 

The  Twin  City  General  Electric  Co.,  E.  D. 
Xelson,     President,    Iromvood,     Mich.,  has 


started  construction  work  on  the  extension  of 
its  street  car  line  from  Ironwood  to  Bessemer. 
It  is' expected  the  extension  will  be  completed 
by  Dec.  1. 

The  Michigan  &  Indiana  Traction  Co.,  re- 
cently incorporated,  as  noted  in  our  last  issue, 
proposes  to  construct  an  electric  railroad  from 
Coldwater  to  Battle  Creek  through  Athens 
and  Union  City.  The  promoters,  P.  M.  Dunn 
of  Chicago  and  Walter  Powers  of  Battle 
Creek,  are  reported  to  have  the  finances  of  the 
railroad  arranged  for,  and  it  is  said  that  work 
on  the  line  will  be  commenced  shortly. 

Plans  are  under  way  for  the  construction  of 
an  electric  railway  between  Charlotte  and 
Albion.  The  project  contemplates  the  utiliza- 
tion of  the  old  Albion-Charlotte  roadbed, 
which  was  practically  completed  to  within  a 
few  miles  of  Charlotte  many  years  ago.  Joseph 
Taylor,  Owosso,  Mich.,  is  a  promoter. 

The  Battle  Creek  &  Coldwater  Southern 
Electric  Ry.  Co.,  which  proposes  the  construc- 
tion of  a  line  from  Coldwater  to  Battle  Creek, 
has  made  a  proposition  to  the  business  men 
of  Union  City  looking  to  the  building  of  the 
line  through  that  place.  J.  T.  Tompkins, 
Girard,  and  E.  L.  Pangborn,  Coldwater,  are 
the  promoters. 

Minnesota. 

A  plan  is  under  consideration  to  have  Little 
Falls,  Minn.,  vote  $25,000  to  aid  in  building 
n  spur  track  from  Little  Falls  south  to  connect 
with  the  Soo  road. 

S.  O.  Bridson,  Wahpeton,  N.  Dak.,  is  to 
apply  to  the  city  council  of  Fergus  Falls, 
Minn.,  for  a  franchise  for  a  street  railway 
system. 

Plans  for  $2,000,000  system  of  freight  ter- 
minals have  been  reported  announced  by  the 
officials  of  the  Chicago,  Rock  Island  &  Pa- 
cific R.  R.  Co.,  a  deal  for  additional  trackage 
facilities  in  Minneapolis,  Minn.,  on  Fifth  St. 
having  been  closed.  According  to  the  report  the 
company  has  purchased  about  30  acres  near 
24th  and  26th  Sts.  south  and  Minnehaha  Ave., 
which  will  be  utilized  solely  for  the  road's 
yards.  The  company  now  uses  the  Milwaukee 
yards  for  through  freight,  but  has  facilities 
for  city  traffic.  The  tracks  actually  in  use 
run  from  west  of  the  freight  house  to  the 
main  line  at  the  center  of  the  block  bounded 
by  11th  and  12th  Aves.  and  4th  and  5th  Sts. 
The  track  now  held  by  the  company  is  bound- 
ed bv  8th  and  11th  Aves.  south  and  4th  and 
5th  Sts.  The  new  terminals  at  24th  and  26th 
Aves.  south  will  be  used  for  handling  all 
inbound  and  outbound  freight  and  for  stor- 
age purposes.  The  company  will  operate  its 
own  switching  system.  The  larger  freight 
terminals  are  needed  by  the  company  on  ac- 
count of  increased  tonnage  resulting  from 
its  purchase  of  the  St.  Paul  &  Des  Moines 
railroad.  This  line  will  be  completed  next 
summer  to  Kansas  City. 

Among  the  current  rumors  concerning  new 
work  contemplated  by  the  Chicago,  Milwaukee 
&  St.  Paul  is  one  to  the  effect  that  a  plan 
is  under  consideration  to  build  from  St.  Clair, 
Minn.,  to  a  connection  with  the  Mankato- 
Farmington  branch. 

Good  progress  is  reported  from  Eveleth, 
Minn.,  on  the  Duluth,  Winnipeg  &  Pacific 
out  of  that  place.  Grading  the  roadbed  is 
now  going  on.  Although  not  sufficientlv  ad- 
vanced to  admit  of  traffic,  it  is  expected  that 
within  the  next  few  months  trains  will  be 
running.  Considerable  difficulty  has  been  ex- 
perienced at  Mile  Post  38  in  filling  in  a  bad 
sink  hole.  Thousands  of  yards  of  filling 
have  been  put  into  the  hole,  but  it  is  still 
receiving  earth.  This  is  one  of  the  worst 
spots  the  crew  has  encountered.  The  work 
has  been  retarded  considerably  by  wet 
weather. 

The  branch  line  of  the  Minneapolis,  St. 
Paul  &  Sault  Ste.  Marie  R.  R.  from  Fred- 
erick, Wis.,  to  Duluth,  Minn.,  has  reached 
the  St.  Croix  river,  and,  according  to  advices 
from  Minneapolis.  Minn.,  will  be  completed 
to  Superior  by  Nov.  1.  A  bridge  1,800  ft. 
long  will  be  built  over  the  St.  Croix  where 
the  road  crosses. 


Duluth  and  the  Ranges. 

PETER  E.  MEAGHER. 

Charles  Rees  and  Edward  Reed  of  the 
American  Locomotive  Works,  were  callers. 
They  reported  that  business  was  quite  fair  in 
their  line,  and  the  outlook  for  the  near  future 
was  encouraging. 

A.  J.  Perrin  of  Carl  Hall  &  Co.  has  re- 
turned from  a  trip  to  Montana.  They  are  not 
doing  anything  at  the  present  time;  but  are  in 
the  market  for  some  work. 

Richard  Sheridan,  General  Manager  and 
Melvin  Pattison,  manager  of  sales  for  the 
Brown  Hoisting  Machinery  Co.  of  Cleveland, 
O.,  were  callers.  This  company  is  engaged  at 
the  present  time  in  building  a  $1,500,000  coal 
dock  for  the  Pittsburg  Coal  Co.  of  Duluth. 

The  Pastoret-Lawrence  Co.,  General  Con- 
tractors, are  quite  busy  at  the  present  time. 
They  have  sewer,  water  and  paving  contracts 
in  ten  different  cities  in  Minnesota  at  the  pres- 
ent time.  They  are  rushing  these  jobs  as  fast 
as  possible,  and  expect  to  have  all  of  them 
cleaned  up  this  season. 

O.  A.  Lewellen,  Minneapolis  Manager,  and 
C.  Overlien,  Traveling  Representative,  of  the 
J.  I.  Case  Company,  spent  a  couple  of  days  in 
the  city  last  week.  They  reported  a  very  suc- 
cessful season  for  the  equipment  manufactured 
by  their  firm. 

H.  L.  Bartlett  Company,  General  Contract- 
ors, are  busy  at  the  present  time  on  a  sewer 
and  paving  contract  in  the  City  of  Virginia, 
Minn.,  and  also  putting  in  a  large  concrete  dam 
at  Tower,  Minn. 

J.  B.  Rhodes,  representing  the  Western 
Wheeled  Scraper  Company,  spent  two  or  three 
days  with  us  here  recently.  Mr.  Rhodes  was 
here  looking  over  the  field  for  his  company. 

Harold  Baker,  Vice-President  of  the  Sterl- 
ing Wheelbarrow  Company,  Milwaukee,  Wis., 
spent  a  day  with  the  writer  here  recently.  He 
was  on  his  way  to  the  Pacific  Coast.  He  stat- 
ed that  his  firm  was  very  busy,_  that  Sterling 
Wheelbarrows  were  just  as  popular  as  ever, 
and  business  outlook  for  the  future  was  quite 
bright  with  them. 

George  W.  Benton,  General  Manager  of  the 
Conneaut  Shovel  Co.,  spent  a  couple  of  days 
here  with  the  writer  recently.  He  was  on  his 
wav  to  the  Pacific  Coast. 

Construction  business  at  the  present  time,  in 
this  vicinity,  is  not  very  brisk.  As  far  as  I 
know,  there  is  not  any  new  work  in  sight  for 
this  season.  There  are  rumors  of  some  rail- 
road extensions  being  made,  but  do  not  be- 
lieve there  will  be  anything  done  this  year. 
Laborers  are  not  very  plentiful  owing  to  the 
fact  that  there  is  a  great  deal  of  municipal 
work  going  on  in  Duluth  and  towns  in  this 
vicinity.  Two  dollars  a  day  is  the  lowest 
wages  being  paid  for  common  laborers,  and  a 
great  many  contractors  are  paying  $2.25  per 
day. 

Mississippi. 

The  city  council  of  Meridian.  Miss.,  is  re- 
ported to  have  passed  an  ordinance  calling 
for  an  election  on  a  bond  issue  of  $50,000  for 
terminal  facilities  for  the  proposed  Memphis 
&  Pensacola  R.  R.,  mentioned  in  our  last  issue. 

The  Johnson-Fitzgerald-Sweeny  Lumber 
Manufacturing  &  Railway  Co.,  of  Jackson, 
Miss.,  recently  incorporated  with  a  capital 
stock  of  $5,000,000,  proposes  to  develop  150,- 
000  acres  of  pine  and  hardwood  timber  lands. 
It  is  proposed  to  build  sawmills  of  large  ca- 
pacity, and,  incidentally,  to  build  and  equip 
such  lines  of  railway  as  may  be  necessary 
to  the  handling  of  timber  and  the  development 
of  the  property.  Joel  F.  Johnson,  Jackson, 
Miss.,  Andrew  M.  Sweeny  and  P.  H.  Fitzger- 
ald, Indianapolis,  Ind.,  are  the  promoters. 

Missouri. 

The  Columbia  &  Northern  Electric  Ry.  Co. 
is  reported  to  be  taking  steps  to  begin  work 
on  its  proposed  lines.  The  company  proposes 
a  line  to  be  built  from  Columbia  to  Jefferson 
City  and  from  Columbia  to  Mexico.  Another 
line  is  -also  planned  by  the  same  company  from 
Columbia  to  Moberly.  From  Hereford,  a  town 
on  the  proposed  line  between  Columbia  and 
Modico.  a  branch  will  be  run  down  to  Fulton. 
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A.  J.  Estes,  M.  N.  Estes  and  M.  G.  Quinn  of 
Columbia;  E.  M.  Stevens,  East  St.  Louis;  W. 
A.  Vandiver,  C.  Porter  Johnson  and  Julius 
Koch  of  St.  Louis  are  interested. 

Governor  Hadley  and  President  B.  F.  Bush 
of  the  Missouri  Pacific  recently  made  a  trip 
traversing  the  survey  of  110  miles  for  the  pro- 
posed extension  of  the  Missouri  Pacific  Rail- 
road from  Jefferson  City  to  Springfield. 

Montana. 

Officials  of  the  Great  Northern  R.  R.  have 
made  a  trip  through  the  Judith  basin  and  over 
the  preliminary  route  of  the  proposed  portion 
of  the  Mondak  cut  off  line  from  Lewistown 
to  connect  with  the  Billings  line  of  that  system. 
While  the  officials  would  not  state  that  there 
would  be  anything  doing  towards  the  con- 
struction of  the  line  this  year  it  is  estimated 
that  some  activity  may  be  shown  in  the  way 
of  making  a  permanent  location  of  the  line 
and  in  the  acquiring  of  additional  right  of 
way  this  fall,  it  is  very  probable  that  actual 
construction  work  will  be  commenced  next 
spring. 

Engineering  parties  of  the  Chicago,  Mil- 
waukee &  Puget  Sound  Ry.  have  been  doing 
considerable  work  in  and  about  Lewistown. 
Several  surveying  parties  are  now  working  up- 
on the  Melstone-to-Great  Falls  line  this  side  of 
Lewistown,  and  it  is  believed  that  the  Mil- 
waukee intends  starting  construction  work  not 
later  than  next  spring  upon  its  li:ie  into  Great 
Falls. 

Parsons  &  Boomer  have  placed  a  grading 
•outfit  at  work  near  Dillon  on  construction 
work  for  the  Gilmore  &  Pittsburg  R.  R. 

®The  Chicago,  Milwaukee  &  Puget  Soir.id 
Railway  has  completed  arrangements  for  the 
construction  of  terminals  at  Great  Falls,  Mont. 
It  has  also  been  announced  that  H.  C.  Henry, 
Seattle,  has  been  awarded  the  contract  for 
completing  the  grading  on  the  Cocur  dAlene 
line,  and  that  it  will  be  in  operation  by  De- 
cember 15. 

New  York. 

The  plan  of  reorganization  of  the  Dela- 
ware &  Eastern  R.  R.  Company  proposed  by 
the  first  mortgage  bondholders  has  been  ap- 
proved by  the  State  Public  Service  Commis- 
sion. A  new  corporation  10  be  known  as  the 
Delaware  &  Northern  R.  R.  Co.  will  be  organ- 
ized by  those  who  are  financially  interested, 
the  Delaware  &  Eastern  now  has  50  miles 
of  line  in  operation.  O.  F.  Wagenhorst,  Mar- 
garetsvillc,  N.  Y.,  is  General  Superintendent. 
The  reorganization  of  the  company  may  mean 
that  work  will  be  resumed  on  the  construction 
of  additional  mileage  for  the  road. 

The  New  York  Freight  Terminal  Co.  has 
been  incorporated  at  Albany,  N.  Y.,  and  pro- 
poses to  improve  its  extensive  holdings  in 
the  Dyckman  tract  by  erecting  concrete  model 
factory  structures  with  the  most  approved 
terminal  facilities,  including  docks,  bulkheads 
and  various  railroad  spurs  to  connect  with 
various  factories.  The  incorporators  arc  J. 
N.  Butterly.  Bartholomew  M.  Green  and 
Charles  Griffith  Moses. 

North  Carolina. 

r,;Jnlin  McKinney,  Lynchburg,  Va.,  has  been 
awarded  the  contract  for  constructing  the  13 
mile  extension  from  Bonsai  to  Rawls  for  the 
Durham  &  South  Carolina  R.  R.  V  L.  Cor- 
nell, Durham,  N.  C,  is  Chief  Engineer  of  the 
Durham  K  South  Carolina  K  R..  and  R.  A. 
Honeycutt,  Durham,  is  Gene.  1  Superintend- 
ent. '  j 

Preliminary  arrangements  are  being  made 
for  the  organization  of  the  Greensboro  &  Nor- 
folk Ry.  Co.,  which  was  chartered  at  the  last 
teuton  of  the  legislature.  As  projected  this 
line  will  starl  at  Winston-Salem,  N.  C,  and 
touch  the  following  towns  between  that  point 
and  Norfolk;  Greensboro,  Burlington,  Gra- 
ham, Roxboro,  Henderson  and  Wilson. 
Charles  G  Benbow,  Greensboro,  N.  C,  is  re- 
ported to  be  interested 

Tin-    original     franchise    holders    of  the 

Raleigh,  Charlotte  &  Southern  k.  R  have  rati- 
fied the  transfer  of  the  franchise  to  E.  C. 
I)iui>  an,  kaleigh  The  franchise  jimvi-'es  for  a 
railroad  to  be  built  from  Raleigh  to  Charlotte, 


via  Pittsboro,  Asheboro  and  way  stations,  with 
spur  connections  with  Durham  and  Greens- 
boro if  desired.  It  is  estimated  that  the  road 
will  cost  close  to  $8,000,000. 

North  Dakota. 

Information  received  from  Mandan,  N. 
Dak.,  is  to  the  effect  that  the  Northern  Pa- 
cific has  issued  definite  orders  for  the  ex- 
tension of  the  north  line  of  the  road  to 
Hensler,  a  distance  of  40  miles  from  Mandan. 
Previous  orders  for  railroad  work  on  the  line 
provided  tor  construction  only  as  far  as  San- 
ger, to  which  point  the  line  is  now  nearing 
completion.  The  steel  crew,  however,  will 
continue  operations  to  Hensler  without  delay. 

Ohio. 

Plans  are  under  consideration  for  the  con- 
struction of  an  interurban  line  out  of  Canton 
to  lap  territory  to  the  south.  Tentative  plans 
call  for  a  line  southeast  from  Canton  through 
Waynesburg  and  to  Carrollton.  The  line  will 
swerve  to  the  west,  coming  back  into  Canton 
through  Zoar.  The  project  is  backed  by  Can- 
ton men,  headed  by  Congressman  J.  J.  Whit- 
acre. 

It  is  rumored  that  the  New  York  Central 
Lines  are  negotiating  for  the  purchase  of  the 
site  of  the  Youngstown  Car  Manufacturing 
Co.,  Youngstown,  O.,  for  the  erection  of 
large  car  repair  shops. 

It  is  believed  that  the  Zanesville,  Marietta 
&  Parkersburg  branch  of  the  Wabash  will 
soon  be  constructed.  It  is  said  that  the  di- 
rectors of  the  road  are  now  making  an  effort 
to  purchase  the  large  mine  of  the  Standard 
Hocking  Coal  Company  along  the  right  of  way 
at  Crooksville,  to  be  converted  into  a  coaling 
station  for  the  road.  The  proposed  route 
will  extend  from  the  city  of  Parkersburg, 
W.  Va.,  to  Zanesville.  thus  giving  the  Wabash 
a  direct  route  from  the  Atlantic  seaboard 
through  the  West  Virginia  and  Ohio  coal 
fields  to  the  Great  Lakes.  A.  O.  Cunningham, 
St.  Louis,  Mo.,  is  chief  engineer. 

The  New  York  Central  Lints  opened  for 
traffic  on  Oct.  12,  the  new  cut-off  known 
as  the  Pittsburg  &  Lake  Erie  from  Cleveland 
to  Youngstown  recently  completed. 

The  Chamber  of  Commerce  of  Dayton  is 
considering  a  plan  for  securing  the  construc- 
tion of  a  belt  line  completely  encircling  the 
city  for  the  facilitation  of  freight  traffic.  The 
line  would  have  a  total  length  of  about  15  miles 
and  would  probably  involve  an  initial  expen- 
diture of  about  $2,000,000. 

Oklahoma. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  is 
understood  to  be  considering  building  another 
connection  from  the  Santa  Fe's  Panhandle  line 
across  Northwest  Oklahoma.  This  branch,  as 
now  contemplated,  will  be  built  northwest  from 
Woodward,  Okla.,  through  Beaver,  Okla., 
which  is  now  40  miles  from  a  railroad,  will 
cross  the  Rock  Island's  El  Paso  line  at  Lib- 
eral. Kan.,  and  run  west  through  Hugoton, 
Kan.,  and  Stevens  county,  tapping  the  big 
broom  corn  country  in  that  locality.  It  is 
probable  that  the  building  of  this  branch 
hinges  on  whether  or  not  the  Colmer  cut-off 
is  built. 

Pennsylvania. 

®Thc  Pittsburgh  &  Lake  Erie  R.  R.  Co.  is 
having  constructed  two  improvements  at  its 
Pittsburgh  Terminal  Station,  one  of  which  is 
a  Subway  under  Smith-field  St.  to  allow  pas- 
sengers when  leaving  the  station  to  pass  under 

the  street  to  a  stairway  on  the  opposite  side 
of  the  street,  from  which  point  street  cars 
may  be  reached  wit' m  l  crossing  the  tracks 
or- the  driveway.  The  o'.hcr  improvement  is 
the  construction  of  a  building  or  roof  over 

Smithfield  St.  40  ft,  wide,  measured  along  the 

(enter  line  of  the  street  and  extending  from 
one  sidr  of  the  street  to  the  other,  the  DOttOm 

of  the  roof  being  jus)  above  the  trolley  wires 

of  the  Street  car  tracks.  This  shelter  shed  or 
roof  will  protect  passengers  when  passing 
from  lh<'  street  ears  tO  the  station     The  sub 

way  will  be  of  concrete  construction,  lined 

with  tile,  and  the  roof  Will  be  Of  structural 


steel,  ornamental  iron,  copper  and  glass.  The! 
total  cost  of  both  improvements  will  be  in  the] 
neighborhood  of  $50,000.   The  contractors  aretl 
For  subway,  McKelvy-Hine  Co.,  Pittsburgh, 
Pa.;  for  shelter  shed,  W.  F.  Trimble  &  Sons 
Co.,  Pittsburgh,  Pa. 

Surveys  have  been  made  and  right  of  way 
obtained  for  the  proposed  Ellwood  City-Kop- 
pel  street  railway  line.  The  capital  for  con- 
struction is  reported  to  be  assured,  and  it  is: 
believed  that  construction  work  will  be  started 
this  fall.    H.  W.  Hartman  is  the  promoter. 

The  Southampton  Mining  &  Fruit  Co.  has 
secured  all  the  right  of  way  for  its  new  rail- 
way, extending  from  the  Cumberland  Valley 
R.  R.  at  the  Bridge's  farm  in  Southampton 
township  three  miles  to  the  old  Southampton 
Furnace  property.  The  right  of  way,  40  feet 
wide,  is  now  all  fenced,  and  the  grading  will 
soon  be  commenced.  The  work  will  not  be- 
very  heavy,  5  or  0  feet  being  the  deepest  cut 
encountered.  John  D.  lckes,  Shippensburg, 
Pa.,  is  interested. 

Advices  from  Gabelsville,  Pa.,  state  that 
grading  is  well  under  way  on  the  proposed 
Berks  County  R.  R.  from  Douglasville  to 
the  company's  ore  beds  on  Furnace  Hill  in 
Earl  township,  for  the  Manatawney  Besse- 
mere  Ore  Co.,  Philadelphia. 

An  extensive  improvement  has  just  been 
completed  by  the  Pennsylvania  R.  R,  at 
Greensburg,  Pa.  It  involves  constructing  new- 
station,  removing  a  tunnel,  reducing  a  1  per! 
cent  grade  to  8-10  per  cent,  eliminating  a 
grade  crossing  and  laying  two  new  tracks ;  all 
of  which  necessitated  a  large  amount  of 
bridge  and  masonry  work.  As  a  result  there 
are  only  two  and  one-half  miles  of  three- 
track  .road  on  the  Pittsburgh  division,  two 
miles  of  which  are  paralleled  by  a  two-track 
line  on  the  opposite  shore  of  the  Conemaugh 
river,  and  the  four-track  line  from  Pitts- 
burgh to  New  York  is  practically  finished. 

Advices  from  Philadelphia  state  that  good 
progress  is  being  made  on  the  extension  of 
the  Philadelphia  &  Western  railway  from  its 
present  line  at  Villanova  to  Norristown.  The 
company  has  just  ordered  its  rails  for  the 
entire  extension  from  the  Pennsylvania  Steel 
Company.  Much  work  has  been  done  in 
Norristown,  and  construction  is  being  pushed 
for  connection  by  the  company's  new  bridge 
across  the  Schuykill.  As  soon  as  the  exten- 
sion is  completed,  connection  will  be  made 
between  Norristown  and  North  Wales,  en- 
abling the  cars  of  the  Lehigh  Valley  Transit 
Company  to  come  by  way  of  the  latter  point 
direct  to  69th  and  Market  Sts. 

Grading  is  progressing  nicely  on  the  Oak 
Run  branch  of  the  Ohio  River  &  Northern 
R.  R.  in  the  vicinity  of  Smith's  Ferry,  Pa, 
When  completed,  the  line  will  connect  Mid- 
land, East  Liverpool,  Wellsville  and  West 
Point.  The  right-of-way  for  this  line  was 
secured  some  four  or  five  years  ago,  and 
in  order  to  hold  its  franchise  the  company 
is  required  to  show  some  progress  in  the 
work.  Grading  at  various  points  is  the  work 
now  principally  under  way. 

South  Carolina. 

Business  men  of  Anderson,  Abbeville  and 
Easley  met  at  Anderson  early  this  month  and 
agreed  upon  a  plan  to  raise  sufficient  money 
to  get  an  expert  engineer  to  verify  the  survey 
and  estimates  lor  the  Abbeville  to  Kasley  via 
Anderson  electric  railroad.  This  engineer  will 
report  his  findings  to  a  concern  in  New  York 
which  has  agreed  to  finance  the  building  of  the 
road.    The  road  will  be  (10  miles  in  length  and 

will  cost,  approximately,  $800,000. 

South  Dakota. 

The  Iowa,  Nebraska  &  Dakota  Ry.  Co.  has 
filed  its  articles  of  incorporation  in  South 
Dakota.  I  bis  company  proposes  the  construc- 
tion of  an  electric  line  from  Valentine.  Neb., 
to  Sioux  City,  crossing  the  state  line  into 
South  Dakota,  The  company  is  capitalized  at 
$500,000  and  the  incorporators  are  C.  11.  Cor- 
nell. \\  E.  Haley,  .1  II  Bachelor,  of  Valen 
line,  Neb.;  (•leuu  W  Martens,  Carl  Gold 
smith,  ,1.  R.  Mcknight  and  V  IV  Edgar, 
Pierre,  S.   Dak,      I  he  proposed  line  is  to  be 


indicates  work  now  open  for  bids.    (•>  indicates  a  contract  let  recently. 
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ibout  225  miles  in  length  with  an  estimated 
:ost  of  $1,000,000.  It  is  to  operate  in  the 
.ounties  of  Cherry,  Keyapaha,  Boyd,  Knox, 
~edar  and  Dixon,  in  Nebraska;  counties  of 
Tripp  and  Gregory,  South  Dakota,  and  Wood- 
uirv.  Iowa. 

Tennessee. 

A  franchise  has  been  granted  to  the  Knox- 
ville  Ry.  &  Light  Co.  for  the  extension  of  the 
Sevierville  pike  car  line  from  the  present  ter- 
minus, one  mile  out  on  the  Sevierville  pike, 
to  the  New  Island  Home  park  suburb  at  Knox- 

Texas. 

The  Palacios,  San  Antonio  &  Pecos  Valley 
R.  R.  has  completed  surveys  and  has  secured 
all  right  of  way  between  Palacios  and  Edna 
for  its  projected  line.  It  is  expected  that  con- 
struction work  on  this  section  of  the  line  will 
be  started  this  fall.  Preliminary  surveys  have 
also  been  made  and  the  line  located  as  far  as 
Yoakum.  At  the  recent  annual  meeting  of  the 
stockholders  of  this  railroad  at  the  company's 
offices  at  Palacios  the  following  officers  were 
elected :  John  P.  Pierce,  President ;  S.  T. 
Best,  first  vice  president ;  Thomas  H.  Bonner, 
second  vice  president ;  W.  H.  Brooks,  secre- 
tary and  treasurer. 

Judge  E.  B.  Perkins,  general  attorney  for 
the  St.  Louis-Southwestern  CCotton  Belt) 
Ry,  applied  to  the  State  Railroad  Commis- 
iion,  Austin,  Texas,  for  an  engineer  to  make 
a  valuation  of  the  new  mileage  in  Middle 
West  Texas,  including  the  Stephenville  North 
and  South  Texas  line.  Upon  the  completion 
of  the  valuation,  bonds  will  be  asked  to  the 
amount  thereof. 

According  to  a  statement  made  by  D.  O. 
McRimmin,  Stamford,  Texas,  people  in  that 
vicinity  are  strongly  in  favor  of  the  construc- 
tion of  a  railroad  from  Stamford  to  Fort 
Worth,  along  the  old  survey  of  the  Stamford 
&  Eastern. 

Contract  liens  for  bonuses  pledged  and 
right  of  way  for  the  extension  of  the  San 
Benito  interurban  to  Santa  Maria  have  been 
tiled  in  the  county  clerk's  office  at  Browns- 
ville. Under  the  terms  the  preliminary  work 
on  the  extension  is  to  begin  within  45  days 
and  the  line  is  to  be  ni  operation  in  15  months. 
The  bonuses  generally  are  $2  an  acre.  Sam  A. 
Robertson,  San  Benito,  is  interested. 

Dr.  S.  F.  George  of  Dayton,  O.,  represen- 
tative of  financial  interests  in  that  section 
interested  in  the  construction  of  interurban 
electric  railways,  has  been  at  Temple  and 
vicinity  on  a  tour  of  inspection  looking  into 
the  question  of  constructing  an  interurban  to 
unite  Temple  and  Marlin. 

It  is  reported  that  the  Crystal  City  &  Uvalde 
R.  R.,  E.  Breaker,  Chief  Engineer,  Crystal 
City,  Tenn.,  will  be  extended  to  the  Aransas 
Pass  coast  provided  that  bonuses  equivalent 
to  $7,000  per  mile  are  subscribed. 

The  St.  Louis,  Brownsville  &  Mexico  R.  R. 
has  made  a  proposition  to  the  citizens  of  Vic- 
toria, Tex.,  for  an  extension  of  the  system 
from  Bloomington,  a  distance  of  13  miles. 
Right  of  way,  terminal  facilities  and  a  cash 
bonus  of  $14,000  are  asked,  the  right  of  way 
to  include  certain  streets  of  Victoria  and  a 
.section  of  it  to  form  a  loop  in  the  central 
portion  of  the  city  for  motor  car  service  only. 
In  making  the  extension  it  is  proposed  to  use 
in  part  the  old  Port  O'Connor  and  Pan  Amer- 
ican grades,  the  line  to  enter  the  city  at  the 
.southeast,  traversing  the  road  south  of  the 
Goldman  gin. 

The  Southern  Pacific  is  understood  to  be 
considering  building  a  line  from  Marfa 
through  Fort  Davis  to  Pecos.  At  Pecos  the 
line  will  connect  with  three  other  roads. 

The  engineers  in  charge  of  the  surveys  of 
the  new  line  of  the  Houston  &  Texas  Central 
R.  R.,  to  be  constructed  from  Giddings  to 
Stone  City  have  completed  their  work.  A 
portion  of  the  line  through  Lee  county  has 
been  permanently  located.  All  that  remains 
to  be  done  is  to  locate  the  line  from  Nails 
Creek  to  Giddings,  a  distance  of  some  four 
miles.  It  is  reported  that  several  cars  of  ma- 
terial to  be  used  in  the  construction  of  this 
line  are  already  at  Giddings. 


It  is  reported  that  L.  E.  Walker,  of  Austin, 
President  of  the  Quanah,  Seymour,  Dublin  & 
Rockport  Ry.,  will  be  in  Georgetown  in  a  few 
days  to  close  a  contract  for  the  building  of 
the  road  from  Jarrell  to  Georgetown.  The 
road  is  now  being  graded  from  Belton  to 
Salado. 

The  Board  of  Trade  of  Paris,  Tex.,  has 
accepted  a  proposition  of  Mayor  J.  F.  Nichols 
of  Greenville  to  make  a  reconnaissance  and 
commercial  report  for  an  interurban  line  be- 
tween Paris  and  Greenville.  The  Board  of 
Trade  agreed  to  furnish  part  of  the  money 
to  defray  the  preliminary  expense. 

Regarding  the  proposed  railroad  from 
Smithville  to  deep  water  at  Aransas  Port  we 
are  advised  that  surveys  have  been  made  and 
estimate  of  cost  secured.  The  permanent  line 
has  not  been  located  nor  have  all  financial  ar- 
rangements been  closed.  W.  R.  Searcy,  Smith- 
ville, Tex.,  is  interested. 

Vermont. 

The  Rutland  R.  R.,  J.  C.  Irwin;  Chief  Engi- 
neer, Rutland,  Vt.,  has  submitted  an  estimate 
of  cost  to  a  special  committee  at  Burlington, 
Vt.,  for  a  union  station  and  the  abolishment 
of  grade  crossings  in  that  city.  The  Central 
Vermont  R.  R.,  which  also  operates  a  line  into 
Burlington,  has  submitted  an  estimate  placing 
the  cost  at  $314,971.  The  Rutland  R.  R.  pro- 
poses to  eliminate  the  grade  crossings  by  ex- 
tending the  streets  over  the  railroad  tracks  on 
viaducts,  instead  of  elevating  the  tracks  over 
the  streets,  and  its  estimate  will  be  consider- 
ably less  than  that  of  the  Central  Vermont's. 

Virginia. 

The  directors  of  the  Virginia  Railway  & 
Power  Co.,  William  Northrop,  President,  Rich- 
mond, Va.,  have  authorized  the  expenditure  of 
$1,100,00.0  for  improvements  and  extensions 
to  its  system.  The  sum  of  $700,000  will  be 
used  in  the  construction  of  a  new  power  house 
and  additional  power  transmission  lines.  The 
power  house  will  be  located  at  the  foot  of  12th 
St.,  Richmond,  near  the  present  station.  The 
sum  of  $400,000  is  to  be  used  in  replacing  tracks 
on  Broad  St.,  Main  St.  and  other  lines  and  ex- 
tensions, and  in  the  electrical  welding  of  rails 
throughout  the  city  of  Richmond.  The  rebuild- 
ing of  tracks  on  Main  St.  is  now  under  way, 
and  the  Broad  St.  tracks  will  be  rebuilt  and 
welded  as  soon  as  the  city  determines  upon 
the  paving  of  that  thoroughfare. 

Washington. 

®H.  C.  Henry,  Seattle,  Wash.,  has  been 
awarded  the  contract  for  grading  the  new 
part  of  the  Spokane  &  Coeur  d'Alene  line  of 
the  Chicago,  Milwaukee  &  Puget  Sound  Ry. 
at  Gibbs.  The  work  is  largely  a  steam  shovel 
proposition  and  will  cost  about  $50,000.  It  is 
expected  that  the  road  from  Dishoan  to  Coeur 
d'Alene  will  be  finished  by  Dec.  15. 

Bertleson  &  Son,  contractors,  Tacoma, 
Wash.,  have  made  a  proposition  to  the  citizens 
Of  White  Salmon  to  build  a  2-mile  railroad 
from  the  Seattle,  Portland  &  Spokane  railroad 
from  a  point  opposite  the  Columbia  river 
dock  to  the  town  of  White  Salmon,  at  the  top 
of  the  bluff,  for  $42,000.  It  is  probable  that 
the  proposition  will  be  accepted. 

Bids  have  been  opened  at  the  office  of  A.  B. 
Cook,  Engineer  Maintenance  of  Way  North- 
ern Pacific  Ry.,  Tacoma,  Wash.,  for  the  con- 
struction of  the  trunk  line  around  the  shores 
gf  Lake  Union.  The  line  will  cost  about 
$500,000,  and  the  work  on  which  bids  were 
opened  involved  clearing,  grubbing,  grading 
and  furnishing  and  laying  of  approximately 
10  miles  of  broad  gage  single  track  steel  rails. 

West  Virginia. 

The  Steer  Creek  R.  R.  Co.  of  Wire  Bridge, 
W.  Va.,  has  been  incorporated  with  a  capital 
stock  of  $10,000  and  proposes  to  build  a  rail- 
road from  Wire  Bridge  in  Braxton  county 
to  Grantsville  in  Calhoun  county.  The  incor- 
porators are  Cecil  Gross,  of  Elkins,  W.  Va. ; 
G.  W.  Vanhorn,  of  Wire  Bridge,  W.  Va. ; 
E.  Bryan  Templeman,  Charles  E.  Peddicord 
and  Osman  E.  Swartz,  of  Clarksburg. 


Wisconsin. 

The  construction  of  the  Milwaukee,  Sparta 
&  Northwestern,  the  branch  line  of  the  Chi- 
cago &  Northwestern,  for  the  construction  of 
which  John  Marsch,  Chicago,  111.,  had  the 
general  contract,  is  about  complete,  and  it  is 
planned  to  open  the  road  for  traffic  between 
Nov.  15  and  December  1.  The  Milwaukee, 
Sparta  and  Northwestern  will  run  from  Lind- 
werm,  just  north  of  Milwaukee  on  the  new 
belt  line,  to  a  connection  with  the  present 
line  to  St.  Paul  and  Minneapolis  at  Wyeville. 
At  Sparta,  just  beyond,  it  also  connects  with 
the  western  line  to  Minnesota  and  the  Da- 
kotas.  The  cost  of  the  work,  together  with 
the  Milwaukee  Belt  line  35  miles,  was  $15,- 
000,000. 

Canada. 

Negotiations  are  reporteel  under  way  in 
New  York  for  the  merger  of  the  Grand  Val- 
ley and  Brantford  Street  Railway  lines  into 
a  system  of  electric  roads,  to  extend  from 
Toronto  to  Detroit.  It  is  said  the  deal  will  be 
consummated  with  a  number  of  American  cap- 
italists. 

Good  progress  is  being  made  with  the  clear- 
ing of  a  right  of  way  on  the  uncompleted  gap 
of  the  Grand  Trunk  Pacific  Railway  from  Tete 
Jaune  Cache  westward  to  Aldermere,  in  the 
Bulkley  valley,  work  on  which  was  started  a 
few  weeks  ago  bv  the  contractors,  Foley, 
Welch  &  Stewart,  of  St.  Paul,  Minn.  Opera- 
tions thus  far  are  restricted  to  the  route  along 
the  south  fork  of  the  Fraser  between  the 
Cache  and  Fort  George.  It  is  believed  that 
J.  W.  Stewart,  Vancouver,  B.  C,  managing 
director  of  Foley,  Welch  &  Stewart,  will 
shortly  let  sub-contracts  covering  the  uncom- 
pleted gap  of  415  miles. 

The  Canadian  Northern  Ry.  has  opened  for 
all  kinds  of  traffic  the  new  line  on  the  west 
side  of  Lake  Manitoba  from  Totogan  to  the 
end  of  the  track.  The  line  is  17  miles  long 
and  is  on  the  Oak  Bank  extension  of  the  line. 
The  Canadian  Northern  Ry.  has  also  received 
the  authority  to  operate  the  new  branch  from 
Vegreville  to  Warden  in  Alberta,  which  is  109 
miles  in  length. 

A  bonus  of  about  $1,500,000  is  to  be  asked 
of  the  Canadian  Government  for  the  Temis- 
kaming  &  Northern  Ontario  Ry.,  which  is  con- 
trolled by  the  Province  of  Ontario.  The  offi- 
cials of  this  road  are  placing  a  number  of 
improvements,  chief  of  these  being  the  lower- 
ing of  the  grade  for  some  30  miles  beyond 
North  Bav  and  the  construction  of  an  exten- 
sion to  Elk  Lake.  S.  B.  Clement,  North  Bay, 
Out.,  is  Chief  Engineer. 

Bids  were  opened  Oct.  16  by  Frank  Lee, 
Winnipeg,  Man.,  Division  Engineers,  Canadian 
Pacific  Ry.,  for  the  construction  of  subway  at 
Syndicate  Ave.,  Fort  William,  Ont. 

The  Dominion  Railroad  Commission  has 
approved  the  plans  of  the  Grand  Trunk  Ry.  for 
improvements  at  Brantford,  and  construction 
will  be  started  shortly.  The  plans  call  for  the 
elimination  of  20  level  crossings,  the  short- 
ening of  the  route  between  Brantford  and  Til- 
sonburg  by  about  three  miles,  the  establish- 
ment of  one  Grand  Trunk  terminal  depot  for 
all  lines,  and  an  industrial  switch  for  Holm- 
dale  section.  The  cut-off  will  traverse  the 
Ontario  Institute  for  the  Blind  grounds  and 
the  waterworks  property,  where  a  new  bridge 
over  the  Grand  River  will  be  built.  At  present 
the  Brantford  &  Tillsonburg  line  makes  a  cir- 
cle of  the  entire  city.    This  will  be  eliminated. 

The  Ontario  Railway  and  Municipal  Board 
has  approved  the  plans  of  the  Toronto  &  York 
Radial  Railway  Co.,  Toronto,  for  lengthening 
and  increasing  the  number  of  switches  on  the 
Metropolitan  line  in  North  Toronto. 

Press  reports  quote  Newman  Erb.  new  di- 
rector of  the  Minneapolis  &  St.  Louis  R.  R.. 
as  making  the  following  statement  regarding 
the  plans  of  the  company:  "We  will  build  to 
the  Canadian  line  and  we  will  rehabilitate  the 
Minneapolis  &  St.  Louis  road  and  Iowa  Cen- 
tral. We  will  do  our  ewn  developing  and  do 
not  contemplate  selling  out  to  any  Canadian 
road." 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

•{•Bids  will  be  received  until  Oct.  30  by 
City  Council,  Gadsden,  Ala.,  for  the  construc- 
tion of  sidewalks,  curbs  and  gutters  on 
Third,  Fifth  and  Bay  Sts.  The  cost  of  the 
work  is  estimated  at  about  $5,000. 

The  Good  Roads  Advisory  Committee  of 
Mobile,  Ala.,  is  considering  the  matter  of 
how  $500,000,  to  be  raised  by  a  bond  issue  for 
good  roads,  is  to  be  expended.  The  commit- 
tee has  adopted  a  portion  of  the  report  to 
the  effect  that  all  roads,  bridges  and  culverts 
constructed  be  of  a  permanent  character,  and 
that  a  force  be  employed  to  maintain  the 
work  accomplished. 

The  City  Commissioners  of  Birmingham, 
Ala.,  have  adopted  the  ordinance  providing 
for  the  paving  with  bitulithic  of  Eighth  Ave., 
from  West  20th  to  28th  Sts. 

•{•Bids  will  be  received  until  1  p.  m.,  Nov.  7, 
by  Board  of  Wilcox  County  Commissioners, 
Camden,  Ala.,  for  grading,  draining  and  sur- 
facing with  gravel  about  3  miles  of  State  Aid 
road.  W.  S.  Keller  is  State  Highway  Engi- 
neer, Montgomery,  Ala. 

California. 

®The  City  Council  of  Santa  Monica,  Cal., 
has  awarded  Fred  H.  Stout  the  contract  for 
the  construction  of  oil  gravel  pavement  and 
concrete  curb  on  Seventh  St.,  for  a  distance 
of  about  6,000  running  feet,  from  Nevada 
Ave.  to  San  Vicente  Blvd. 

®The  Warswick  Street  Paving  Co.  of 
Fresno,  Cal.,  has  been  awarded  the  contract 
by  the  City  Council  of  that  city  for  the  paving 
of  M  St.    Bids  were  opened  Oct.  2. 

City  Engineer  Perry  F.  Brown  of  Oakland. 
Cal.,  has  been  directed  to  prepare  plans  and 
specifications,  etc.,  for  the  paving  with  asphalt 
of  Fifth  and  Sixth  Sts.,  from  Franklin  to 
Harrison  Sts. 

The  City  Council  of  Santa  Monica,  Cal., 
will  soon  let  a  contract  for  the  construction 
of  more  than  two  miles  of  oil-gravel  pave- 
ment on  Montana  St.,  from  Seventh  to  the 
city  limits  on  the  east. 

The  Board  of  County  Supervisors  at  Sac- 
ramento, Cal.,  has  adopted  the  report  of  the 
viewers  for  a  40-ft.  road,  12,700  ft.  long, 
between  the  Gait  road  and  the  Benson  road, 
and  the  report  for  a  road  in  district  5,  6,752 
ft.  in  length. 

Colorado. 

The  State  Highway  Commission  of  Colo- 
rado will  contribute  $10,000  to  Mesa  County 
this  year  for  work  on  roads  in  that  county. 
Grand  Junction  is  the  county  seat. 

Connecticut. 

•{•Bids  will  be  received  until  11  a.  m.,-  Oct. 
30,  by  Board  of  Contract  and  Supply,  Hart- 
ford, Conn.,  for  furnishing  crushed  stone  to 
the  street  department  for  a  period  of  five 
years  from  Ian.  1,  1012.  Forms  of  contract 
may  be  obtained  of  Board  of  Street  Commis- 
sioners. 

®The  State  Highway  Commission  of  Con- 
necticut, James  II.  Macl )onal(l,  Commissioner, 
has  awarded  the  contract  for  the  construction 
of  the  section  of  macadam  road  on  Main  St., 
in  the  town  of  Old  Lyme,  to  Frank  Arrignni 
&  Bro.,  of  Durham,  Conn. 

Delaware. 

'•The  Levy  Court  at  Wilmington,  Del.,  has 
awarded  to  the  Ilorrigan  Construction  Co., 
the  contract  for  the  building  of  two  miles  of 

tin-  Philadelphia  pike  from  Claymont  to  the 

state  line,  for  $20,757. 

•  I  Colcinan  ■  hi  I  'mil  ol  Wilmington,  I  )el  , 
has  awarded  the  contract  for  grading  and 
•  on  trUCting   three    miles  of  the  statewide  road. 

to  I  leorgc  I'    Snyder  of  Philadt  Iphia,  Pa. 

'I  l-i  *  1  i  "  ■!!  i  bet  tt  .  'ii  <  ■•  mi  gctOW  n  and 
Millnboro  and  the  work  will  start  at  once, 


Florida. 

•{•Bids  will  be  received  until  noon,  Nov.  4, 
by  Board  of  Bond  Trustees,  Pensacola,  Fla., 
at  the  office  of  J.  A.  Merritt,  Chairman,  for 
grading,  paving  and  curbing  certain  streets 
in  that  city.  The  work  for  which  proposals 
are  invited  consists  of  approximately  180,000 
sq.  yds.  of  clay  or  shale  blocks,  sheet  asphalt, 
asphalt  block,  bitulithic,  wood  block  or  con- 
crete pavement,  'and  116,000  lin.  ft.  of  con- 
crete curb.  Amount  of  each  class  to  be  de- 
termined after  proposals  are  received  and 
considered.  Each  proposal  must  be  accom- 
panied by  a  certified  check  in  the  sum  of 
$5,000  drawn  on  some  bank  doing  business 
in  the  city  of  Pensacola,  and  made  payable 
to  the  Board.  George  Rommel,  Jr.,  is  Chief 
Engineer.  * 

•J»Bids  will  be  received  until  Oct.  20  by  the 
Board  of  County  Commissioners,  Jackson- 
ville, Fla.,  for  paving  St.  Johns  Ave.  and 
Lake  Shore  drive  from  the  city  limits  to 
McGirts  Creek  with  asphalt  macadam,  the 
foundations  to  be  made  uniform  with  oyster 
shells,  with  a  top  surface  rock  covered  with 
asphalt  after  rolling. 

•{•Bids  will  be  received  until  noon,  Nov.  7, 
by  J.  A.  Merritt.  Chairman,  Board  of  Bond 
Trustees,  Pensacola,  Fla.,  for  grading,  paving 
and  curbing  various  streets.  The  work  will 
include  approximately  180,000  sq.  yds.  clay  or 
shale  block,  sheet  asphalt,  asphalt  block,  bitu- 
lithic, wood  block  or  concrete  paving  and  116,- 
000  lin.  ft.  concrete  curb.  A  certified  check 
for  $5,000  must  be  filed  with  each  bid.  George 
Rommell,  Jr.,  is  Chief  Engineer  of  the  Board. 

Idaho. 

F.  A.  Dole  of  Lewiston,  Ida.,  has  sub- 
mitted the  lowest  bid  to  the  City  Council  of 
that  city  for  the  construction  of  pavement 
on  Eighth  St.,  with  concrete.  The  bid  was 
$1.50  per  sq.  yd. 

Illinois. 

®McCugo  &  Bullock  have  been  awarded  the 
contract  by  the  city  of  Waukegan,  111.,  for 
the  paving  of  Roger  William  Ave.,  in  High- 
land Park.    A  block  pavement  will  be  used. 

®The  Board  of  Local  Improvements  of 
Peoria,  111.,  has  awarded  the  contract  for 
the  paving  on  Liberty  St.,  with  creosoted 
wood  blocks,  from  Adams  to  Madison,  to  J. 
W.  Bushell  for  $11,084. 

The  City  Council  of  East  Moline,  111.,  has 
passed  an  ordinance  authorizing  the  draining 
and  paving  of  First  St.  from  the  south  line 
of  the  Bluff  road  north  to  the  C,  R.  I.  &  P. 
right-of-way.  Vitrified  brick  is  specified  as 
the  material  to  he  used.  The  work  will  call 
for  about  2,262  sq.  yds.  of  paving  at  an  esti- 
mated cost  of  $5,500. 

City  Engineer  R.  J.  Canterbury  of  Peoria, 
111.,  has  presented  an  ordinance  to  the  Board 
of  Local  Improvements  providing  for  a  40-ft. 
brick  pavement  on  Cedar  St.,  from  South 
Adams  to  Warner. 

Residents  of  North  Market  St.  extension, 
between  the  city  limits  of  Canton  and  Cairo, 
111.,  have  presented  a  petition  to  the  County 
Commissioners,  Cairo,  asking  that  the  road 
be  paved  between  those  two  places. 

Following  is  the  low  bid  submitted  to  L.  E. 
McGann.  Commissioner  of  Public  Works,  Chi- 
cago. III.,  for  making  the  necessary  repairs 
to  the  brick  pavement  on  the  southwest  side 
of  Clybonrnc  Ave.,  complete  repaying  with 
brick,  at  $1.15  per  sq.  yd.,  brick  surface,  80 
els.,  per  s,|  yd.  Paul  Redicski,  133  W.  Wash- 
ington St. 

•{•Bids  will  be  received  until  1:30  p.  m., 
Oct.  '-'I.  b\  Hoard  of  Local  Improvements, 
Rock  ford,  III.,  for  ihc  construction  of  ap- 
proximately 27,3(111  sq,  yds.  of  brick  pavement. 

w  B  Bennett  is  President  <>f  the  Board, 
-J-P.ids  will  be  received  until  9  a.m.,  Oct.  25, 

bv  Board  of  Local  Improvements,  llillsboro, 
III.,  for  the  construction  of  improvements  on 
Tremonl   St  ,   from    Main   St    to  Si.  Agues 


Catholic  cemetery,  a  distance  of  1,980  ft.,  by 
paving  and  curbing.  The  work  includes  4,934 
sq.  yds.  of  brick  paving  on  a  5-in.  concrete 
foundation  and  1%-in.  sand  for  cushion  and 
sand  filler;  2,650  cu.  yds.  of  excavating  and 
grading;  4,240  lin.  feet  of  combined  concrete 
curb  and  gutter  on  4-in.  cinders ;  205  lin.  ft. 
retaining  curb;  5  storm  water  catch  basins; 
SO  lin.  ft.  of  10 -in.  sewer  pipe ;  50  lin.  ft.  of 
30-in.  sewer  pipe. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 

19,  by  Board  of  Public  Works,  A.  P.  Perley, 
Clerk,  South  Bend,  Ind.,  for  graveling  Port- 
age Road  from  Kenyon  Ave.  road  N.  W.  to 
the  city  limits. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 

20,  by  Board  of  Public  Works,  A.  P.  Perley. 
Clerk,  South  Bend,  Ind.,  for  the  construction 
of  grade,  curb  and  walk  on  O'Brien  St.  from 
Washington  Ave.  to  Orange  St.  under  im- 
provement Resolution  No.  106. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
18,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  cement  sidewalks 
and  curb  in  42d  St.  from  Meridian  St.  to 
Pennsylvania  St. 

•{•Bids  will  be  received  until  1 :30  p.  mJ 
Nov.  6,  by  Board  of  Jackson  County  Com- 
missioners, Brownstown,  Ind.,  for  the  con- 
struction of  two  roads.  H.  W.  Wacker  is 
County  Auditor. 

•{•Bids  will  be  received  until  noon,  Nov.  9, 
by  Board  of  Miami  County  Commissioners, 
Peru,  Ind.,  for  the  construction  of  three  stone 
roads.    F.  K.  McElheny  is  County  Auditor. 

►{•Bids  will  be  received  until  1  p.  m.,  Nov. 
6,  by  Board  of  Benton  County  Commis- 
sioners, Fowler,  Ind.,  for  the  construction  of 
a  free  stone  road  in  York  township.  Lemuel 
Shipman  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
6,  by  Board  of  Jasper  County  Commissioners, 
Rensselaer,  Ind.,  for  the  construction  of  five 
stone  roads.  James  M.  Leatherman  is  County 
Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
6,  by  Board  of  Adams  County  Commission- 
ers, Decatur,  Ind.,  for  the  construction  of  a 
macadamized  road  in  Jefferson  township.  H. 
S.  Michaud  is  County  Auditor. 

•{•Bids  will  be  received  until  Nov.  6  by 
Board  of  Dubois  County  Commissioners, 
Jasper,  Ind.,  for  the  construction  of  a  rock 
road  in  Columbia  township,  IVz  miles  long. 
M.  A.  Sweeney  is  County  Auditor. 

®The  County  Commissioners  at  Vincennes, 
Ind.,  have  awarded  the  contracts  for  the  con- 
struction of  two  gravel  road  systems,  as  fol- 
lows :  The  C.  H.  Schultz  et  al.,  gravel  road, 
to  C.  F.  Wolf  for  $072,  and  the  J.  P.  Polk 
et  al..  gravel  road  to  H.  F.  Jones  for  $2,500. 

®Clint  Tyler,  Marshfield,  Ind.,  has  been 
awarded  the  contract  by  the  Warren  County 
Commissioners,  Williamsport,  Ind..  for  the 
construction  of  a  gravel  road  for  $1,975. 
Bids  were  opened  Oct.  9. 

®The  Board  of  County  Commissioners  of 
Cass  County,  Logansport,  Ind.,  awarded  the 
following  contracts  at  their  October  session: 
Warren  E.  Stuart  road  in  lefferson  Town- 
ship, to  Warren  E.  Stuart,  R.  R.  82,  Lake 
Cicott,  Ind.;  Wilson  Searight  road  in  Jeffer- 
son Township,  to  Walter  Girton  of  Logans- 
port. 

Iowa. 

The  City  Council  of  Waterloo,  la.,  has 
passed  ;i  resolution  ordering  the  paving  of 
Commercial  St.  between  Bridge  St.  and  Park 
A\c.  with  asphalt. 

The  Cit\  Council  of  Mason  City.  la.,  has 
granted  a  petition  providing  for  the  paving 
of  West  Seventh  St.,  from  Washington  Ave. 
lo  the  Great  Western  tracks. 

Kentucky. 

The  Board  of  Public  Works  of  Louisville, 
Kj  .  has  ordered  plans  and  spccilieat ions  pre- 


4*  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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pared  at  once  for  the  letting  of  bids  for  the 
reconstruction  of  Walnut  St.  from  24th  to 
26th  Sts. ;  Market  St.  from  28th  St.  and 
Fehr  Ave.  or  Green  St.,  fr<">m  Shelby  to 
Campbell  Sts.,  with  asphaltum.  The  work 
will  cost  approximately  $22,000,  and  the  let- 
ting will  take  place  this  month. 

Louisiana. 

The  Police  Jury  of  Sabine  Parish,  Many, 
La.,  has  appointed  a  committee  to  act  upon 
the  proposed  measure  of  building  the  link  of 
the  model  road  through  the  northeastern  sec- 
tion of  that  parish  in  co-operation  with  De 
Soto  and  Natchitoches  Parishes,  which  have 
built  the  greater  part  of  the  highway  through 
their  territory.  The  road,  when  completed 
as  contemplated,  will  extend  from  Shreveport 
to  Baton  Rouge,  thence  to  New  Orleans. 

Massachusetts. 

®The  Massachusetts  State  Highway  Com- 
mission, Boston,  has  awarded  the  contract  for 
the  building  of  a  piece  of  new  state  road  be- 
tween Hardwick  and  Gilbertville  to  Charles 
E.  Home  of  Millbury  for  $11,000. 

Michigan. 

The  Common  Council  of  Flint,  Mich.,  has 
decided  to  build  sidewalks  on  the  following 
streets  upon  the  recommendation  of  the 
street  committee :  Fay  St.,  from  140  ft. 
south  of  Ninth  St.  and  running  south  130  ft., 
and  100  ft.  north  of  Ninth  St.,  with  cross- 
walk on  the  east  side  of  Fay  St. ;  east  side  of 
Michigan  Ave.,  from  Campau  to  State  St. ; 
west  side  of  Oren  St.,  between  Bonbright  and 
Anne  St. ;  Mason  St.,  running  north  from  the 
present  walk. 

Minnesota. 

®Christ  Faust  has  been  awarded  the  con- 
tract by  the  County  Commisisoners,  Little 
Falls,  Minn.,  for  claying  40  rods  on  State 
Road  No.  4,  on  east  side  of  Rice  Creek 
bridge.  The  contract  price  is  $0.50  per  yd. 
Bids  were  opened  Oct.  3. 

The  Hillside  Improvement  club  of  Duluth, 
Minn.,  has  requested  the  City  Council  to  re- 
build the  retaining  wall  which  created  the 
Twin  Lakes  at  13th  Ave.  west  below  the 
boulevard.    The  estimates  cost  is  $800. 

The  Saint  Louis  County  Board,  Duluth, 
Minn.,  has  'passed  a  resolution  recommending 
the  appropriation  of  $12,000  for  roads  and 
highways  purposes.  Providing  the  above 
amount  is  appropriated  the  state  will  con- 
tribute $6,020  toward  the  work. 

Mississippi. 

®The  Board  of  Mayor  and  Aldermen  of 
Jackson,  Miss.,  has  awarded  the  contract  for 
the  paving  of  West  Capitol  St.,  from  Lemon 
to  Magnolia  St.,  a  distance  of  about  one  mile, 
to  the  Southern  Asphalt  Paving  Co.  of  Birm- 
ingham, Ala.,  for  $1.81  per  sq.  yd.  The  con- 
tract will  total  approximately  $40,500. 

®The  Board  of  Supervisors  of  Lawrence 
County,  Monticello,  Miss.,  has  awarded  the 
following  contracts  for  road  work  in  different 
beats  of  the  county.  The  figures  given  in- 
clude both  first  and  second-class  roads,  and 
the  contract  provides  that  all  roads  shall  be 
made  2  ft.  wider  than  they  now  are,  the  first- 
class  roads  being  now  18  ft.  in  the  clear  and 
the  second-class  14  ft:  Beat  1,  let  to  R.  E. 
Sharp,  at  $25  per  mile;  beat  2,  let  to  J.  J. 
Grice,  at  $23.75  per  mile;  beat  3.  let  to  L.  C. 
Renfree,  at  $22.75  per  mile;  beat  4,  let  to  W. 
I.  Cliburn,  at  $24.45  per  mile;  beat  5,  let  to 
W.  F.  Parkham,  at  $25  per  mile.  • 

•{•Bids  will  be  received  until  Nov.  6,  by  High- 
way Commission,  District  No.  2,  Rankin 
County,  Brandon,  Miss.,  for  grading  and  sur- 
facing about  65  miles  of  Public  Roads,  sand- 
clay  surface  will  be  used  whenever  material 
is  close  at  hand.  J.  A.  Hammack,  Brandon, 
Miss.,  is  Engineer. 

The  Board  of  Supervisors  of  Harrison 
County,  Gulf  port.  Miss.,  has  ordered  an  elec- 
tion Nov.  18  to  determine  whether  or  not  the 
bond  issue  of  $75,000  for  road  purposes  will 
be  made.  The  district  embraces  eight  pre- 
cincts, including  McHenry,  Wiggins  and 
Saucier. 


Missouri. 

The  Board  of  Local  Improvements  of  St. 
Louis,  Mo.,  is  calling  for  bids  for  the  paving 
of  25th  St.,  from  the  Louisville  &  Nashville- 
Railroad  to  Morrison  Ave.  The  estimated 
cost  is  $53,469.  The  Board  also  contemplates 
paving  Caseyville  road  from  Ninth  and  Lynch 
Sts.  to  the  city  limit.  The  Engineer's  esti- 
mate is  $192,000. 

Two  bills  have  been  introduced  in  the  City 
Council  of  Springfield,  Mo.,  providing  for 
the  paving  of  Robberson  Ave.,  from  Center 
to  Division  Sts.,  and  from  Division  to  Com- 
mercial Sts.,  with  asphaltic  concrete  paving. 

The  Montgomery  County  Court,  Montgom- 
ery City,  Mo.,  has  called  a  special  election  for 
March  21  to  organize  the  Joncsburg  district, 
which  completes  the  organization  of  all  the 
territory  traversed  by  the  central  highway 
across  the  state.  Minola  and  New  Florence 
have  voted  in  favor  of  organizing  a  special 
district  and  are  arranging  to  begin  the  work. 

At  a  special  election  held  in  Glasgow,  Mo., 
recently,  the  proposition  to  form  an  eight- 
mile  special  road  district  carried.  The  move- 
ment is  designed  to  form  an  important  part 
of  the  proposed  central  highway  through 
Howard  County. 

G.  H.  Walker  &  Co.  of  St.  Louis,  Mo., 
have  purchased  the  bonds  amounting  to  $100,- 
000,  to  be  made  by  the  Columbia  Special  Road 
District,  Columbia,  Mo.,  for  the  construction 
of  19  miles  of  rock  roads  converging  at  Co- 
lumbia. A  portion  of  the  Missouri  state  high- 
way is  included  in  the  road  to  be  built. 

Montana. 

County  Surveyor  James  Bonner  of  Mis- 
soula, Mont.,  has  completed  the  preliminary 
survey  of  the  two  routes  proposed  for  the 
interstate  road  contemplated  by  the  County 
Commissioners  of  that  county  and  Shoshone 
County,  Ida. 

New  Jersey. 

•{•Bids  will  be  received  until  8  p.  m.,  Oct. 
20,  by  T.  W.  Madden,  Chairman  of  the  High- 
way Committee,  Borough  of  Collingswood. 
N.  J.,  for  one  10-ton  steam  roller. 

®The  Town  Council  of  Harrison,  N.  J.,  has 
awarded  the  contract  for  the  paving  of  Essex 
St.,  from  Fourth  to  Fifth  St.,  with  bitulithic 
to  the  J.  F.  Shanley  Co.  of  Newark,  N.  J.,  for 
$5,009.  Van  'Keuren  &  Son  bid  $5,014  and  the 
Standard  Bitulithic  Co.  bid  $5,101  on  the 
work. 

®The  Essex  County  Board  of  Freeholders, 
Newark,  N.  J.,  has  awarded  the  contract  for 
highway  lights  on  Grove  Ave.,  Overbrook,  N. 
J.,  to  Watson-Flagg  Engineering  Co.,  of  New 
York  City.  Runyon  &  Carey,  112  Market  St., 
Newark,  N.  J.,  are  Engineers.  Bids  were 
opened  Oct.  6. 

New  York. 

•{•Bids  will  be  received  until  Oct.  25,  by 
Board  of  Public  Works,  New  Rochelle.  N.  Y., 
for  grading  Sickles  Place  from  Sickles  to 
Lockwood  Ave.  Richard  Lathers,  Jr.,  is 
Giairman  of  the  Board. 

®The  Board  of  Contract  and  Supply  of 
Schenectady,  N.  Y.,  has  awarded  the  con- 
tract for  the  paving,  grading  and  curbing  of 
Backus  St.,  from  Albany  St.  to  Duane  Ave., 
to  the  Union  Paving  Co.,  at  the  following  fig- 
ures:  Excavating,  $0.45;  pavement,  $2.20; 
curb,  reset,  $0.25;  new  curb,  set,  $0.83;  water 
taps,  $6.50;  water  connections,  $0.50,  and 
sewer  connections,  $0.45. 

®The  Board  of  Contract  and  Supply  of 
Troy,  N.  Y.,  has  awarded  the  contract  for  the 
widening  of  Oakwood  Ave.  to  E.  J.  Doyle 
for  $7,127. 

The  citizens  of  the  town  of  Geneseo,  N.  Y., 
have  voted  the  issuance  of  bonds  to  the 
amount  of  $16,000  for  the  impro\ement  of 
the  village  roads.  The  improvement  project 
includes  the  macadamizing  of  Court.  Second. 
South  and  several  other  of  the  principal 
streets. 

■{•Bids  will  be  received  until  11  a.  m.,  Oct.  25, 
by  Alfred  E.  Steers,  President  of  the  Borough 
of  Brooklyn.  New  York  City,  for  regulating, 
grading,  curbing  and  laying  sidewalks  on  East 


8th  St.,  from  Church  Ave.  to  Ave  C.  The 
Engineer's  estimate  of  the  quantities  is  as 
follows: 

2,750  lin.  ft.  new  curbstone  set  in  concrete. 
820  cu.  yds.  earth  excavation. 
275  cu.  yds.  earth  filling,  not  to  be  bid  for. 
10,315  sq.  ft.  cemei.it  sidewalk,  1  year  main- 
tenance. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Oct. 
27,  by  Director  of  Public  Service,  Cleveland, 
O.,  for  grading,  draining,  paving  with  5-in. 
paving  brick  and  improving  E.  82d  Place 
from  Grand  Ave.  S.  E.  to  Rawlings  Ave. 
S.  E.  Plans  and  specifications  are  on  file 
with  City  Engineer. 

•{•Bids  will  be  received  until  noon,  Oct.  21, 
by  George  A.  Bates,  Secy.,  The  Lake 
County  Agricultural  Society,  Painesville,  O., 
for  necessary  labor  to  grade  and  complete  a 
half-mile  race  track  at  the  grounds  of  said 
The  Lake  County  Agricultural  Society,  about 
two  miles  west  of  the  city  of  Painesville,  O., 
according  to  the  plans  and  specifications  on 
file  at  the  office  of  said  Secretary  and  at  the 
office  of  H.  P.  Cummings,  Countv  Surveyor, 
107  South  St.  Clair  St,  Painesville,  O.  The 
amount  of  grading  will  involve  the  moving 
of  approximately  9,000  yds.  of  earth. 

•{•Bids  will  be  received  until  noon,  Nov.  3, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  improvement,  under 
specifications  No.  253,  of  the  Forfeit  Run  road 
from  the  Harrison  pike  to  the  Thompson 
Road  in  Colerain  township.  Each  bid  must 
be  accompanied  bv  a  bond  in  the  sum  of 
$2,000.    Stanley  Struble  is  President. 

®The  Ashland  County  Commissioners,  Ash- 
land, O.,  have  awarded  the  contracts  for  the 
improvement  of  two  stretches  of  road  in  Sul- 
livan township,  one  1.04  miles  in  length  and 
the  other  1.6  miles,  to  D.  A.  Phillips  of  Ash- 
land for  $5,820  and  $8,600,  respectively.  Both 
roads  will  be  macadamized  un'der  the  direc- 
tion of  the  state  highway  department. 

®The  Cleveland  Trinidad  Paving  Co.  of 
Cleveland,  O.,  has  been  awarded  the  contracts 
by  the  Board  of  Control  of  that  city  for 
the  paving  of  W.  11th  St.,  Bolivar  road  and 
E.  Second  St.  The  Board  awarded  the  con- 
tract for  the  re-paving  of  Superior  Ave.,  from 
E.  Ninth  St.  to  E.  12th  St.,  to  R.  P.  Burnett. 

®The  firm  of  Walker  &  Scott  of  Cincin- 
nati, O.,  has  been  awarded  the  contract  by  the 
city  of  Springfield,  O.,  for  the  grading,  paving 
and  laying"  out  streets,  cement  curbs,  walks 
and  gutters  in  a  new  addition  to  the  city 
projected  by  the  Commercial  club.  The  esti- 
mate of  the  job  was  $52,000. 

®The  Kelly  Construction  Co.  of  Bryan,  O., 
has  been  awarded  the  contract  for  improving 
the  Bryan-Defiance  road  by  the  State  High- 
way Commission  and  County  Commissioners 
for  $13,507.  The  improvement  commences  at 
the  corporation  line  on  South  Main  St.  and 
runs  south  a  distance  of  8,000  ft.,  or  1.52 
miles.  The  road  will  be  macadamized  with 
two  courses  of  slag  and  bituminous  binder. 
16  ft.  wide.  About  14,000  ft.  of  5-in.  tile 
drain  will  also  be  used  in  providing  proper 
drainage. 

®John  Nickoson,  Delhi,  Cincinnati,  O.,  has 
been  awarded  the  contract  by  the  County 
Commissioners,  Cincinnati,  for  the  construc- 
tion of  improvements  on  Tanner  Ave.,  from 
Foley  Road  to  the  city  line  for  $10,205.  Bids 
were  opened  Oct.  6. 

®The  Cleveland  Trinidad  Paving  Co..  of 
Cleveland,  O.,  has  been  awarded  the  contract 
by  the  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  for  the  grading,  draining 
and  improvement  of  the  Fenkcll  &•  Solon  road 
from  easterly  end  of  bridge  at  Chagrin  Falls 
R.  R.  power  house  to  Maple  St.,  in  Chagrin 
Falls  village.    Bids  were  opened  Oct.  7. 

®\Vilson  &  Harper  have  been  awarded  the 
contract  by  the  city  of  Caldwell.  O.,  for  the 
paving  of  three  streets,  including  excavation, 
curbing  and  paving,  for  $11,946.  Bids  were 
opened  Oct.  10. 

®0.  E.  Robinson.  Hamilton  Ave.,  Cincin- 
nati, O.,  has  been  awarded  the  contract  by 
the   Countv   Commissioners,   Cincinnati,  for 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  improvement  under  specifications  No.  264. 
of  the  Burnt  School  House  road  from  Lin- 
coln Ave.  to  Blue  Rock  Pike  in  Green  and 
Colerain  townships.    Bids  were  opened  Oct.  6. 

The  trustees  of  Athens  township,  Athens, 
O.,  have  adopted  a  resolution  which  will  be 
presented  to  the  County  Commissioners, 
Athens,  asking  that  that  township  be  given 
the  state  aid  money  for  a  paved  road  near  the 
city  of  Athens,  to  be  built  in  the  summer  of 
1912. 

The  City  Council  of  Cleveland,  O.,  has  au- 
thorized the  issue  of  $900,000  bonds  for  the 
establishment  of  a  connection  between  Clark 
Ave.  S.  W.  and  Clark  Ave.  S.  E.,  now  sep- 
arated by  the  Cuyahoga  valley,  and  of  $500,- 
000  for  the  extension  of  the  Edgewater  Blvd. 
from  W.  45th  St.,  its  present  easterly  ter- 
minus, to  W.  25th  St. 

Oklahoma. 

County  Surveyor  Stainaker  of  Kay  County, 
Okla,  has  been  notified  to  meet  Col.  Suggs 
and  party  at  Newkirk,  the  county  seat,  to 
go  over  the  proposed  route  of  the  Suggs 
highway.  It  is  understood  that  the  route  se- 
lected at  this  time  will  be  accepted  and  work 
on  the  highway  will  begin  at  once. 

The  Board  of  Trustees  of  Stillwell,  Okla., 
has  ordered  the  building  of  about  two  miles 
of  additional  concrete  sidewalk. 

Oregon. 

Following  bids  for  street  work  have  been 
submitted  to  the  Executive  Board  of  Port- 
land, Ore. :  East  Ninth  St.  from  Emerson 
to  Ainsworth,  grading  and  concrete  curbs  and 
walks,  Giebisch  &  Joplin,  $5,330;  Bechill 
Bros.,  $5,047;  Carter  Bros.,  $5,172;  S.  H. 
Kimball,  $4,979;  O'Neill  &  Co.,  $5,088;  Ste- 
phens &  White,  $5,347.  Ainsworth  Ave.,  in- 
tersection with  Williams  Ave,  asphalt  pave- 
ment, Oregon  Independent  Paving  Co,  $1,152. 
Everett  St.  from  Second  to  Third,  stone 
blocks,  P.  H.  Flynn,  $2,085;  Hilliard  &  Ma- 
ginnis,  $2,231;  John  Keating  $2,003;  Welton, 
Kibbe  &  Cochrane,  $2,103;  Montague-O'Reil- 
ley  Co,  $2,179.  Sumner  St.  from  Vernon  to 
East  Thirtieth,  grading  and  concrete  curbs 
and  walks,  Giebisch  &  Joplin,  $9,040;  Carter 
Bros,  $8,357;  S.  H.  Kimball.  $9,297;  Hilliard 
&  Maginnis,  $8,078;  Bechill  Bros,  $8,688; 
Welton,  Kibbe  &  Cochrane,  $8,884;  S.  A 
White,  $8,382;  R.  J.  Debuhr,  $8,042;  O'Neill 
&  Co,  $9,410.  St.  Clair  St.  from  Wayne  to 
Main,  bitulithic  pavement,  Warren  Construc- 
tion Co,  $5,648.  East  Sixth  St,  grading  and 
concrete  curbs  and  walks,  Giebisch  &  Toplin. 
$1,470;  S.  H.  Kimball,  $1,410.75;  R.  J.  De- 
buhr. $1,470;  Bechill  Bros,  $1,410.75;  Ste- 
phens &  White,  $1,588. 

Pennsylvania. 

®The  State  Highway  Department  of  Penn- 
sylvania, Harrisburg,  has  awarded  the  con- 
tract for  the  construction  of  5.048  ft.  of  road 
in  Salladasburg,  Lycoming  County,  to  the 
Juniata  Paving  Co.  of  Philadelphia  for 
$13,225. 

Tennessee. 

QThe     Fisher    Concrete    Co.    has  been 


awarded  the  contract  in  Nashville,  Tenn,  for 
the  construction  of  several  thousand  feet  of 
additional  granitoid  curbing  and  sidewalk, 
located  as  follows :  On  Third  Ave,  between 
Demonbreun  and  Ash  Sts. ;  on  Fourth  Ave, 
between  Demonbreun  and  Ash  Sts,  and  on 
17th  Ave,  between  Hawkins  and  South  Sts. 
The  contract  price  is  $0.11%  per  ft. 

The  directors  of  the  Board  of  Trade  of 
Bristol,  Tenn,  has  adopted  resolutions  urg- 
ing the  county  court  of  Sullivan  County  to 
vote  to  build  the  connection  necessary  to 
connect  with  the  Carter  County  section  of 
the  Memphis-to-Bristol  highway.  The  dis- 
tance is  about  three  miles. 

The  Henry  County  Court.  Paris.  Tenn,  has 
authorized  an  appropriation  of  $10,000  and 
supplements  a  like  amount  raised  by  subscrip- 
tions in  various  sections  of  the  county  for 
good  road  work. 

The  City  Council  of  Johnson  City,  Tenn, 
has  ordered  maps  of  improvement  district 
No.  9,  West  Market  St.  to  Watauga  Ave, 
prepared,  and  a  committee  appointed  to  look 
into  the  paving  proposition. 

Texas. 

®The"  contract  for  the  paving  of  East  Lee 
St.  from  the  public  square  to  the  Cotton  Belt 
&  Texas  Midland  depots,  a  distance  of  about 
five  blocks,  has  been  awarded  by  the  City 
Council  of  Greenville,  Tex,  to  the  Texas 
Bitulithic  Co.  of  Dallas,  Tex. 

®J.  C.  Kelso  of  Galveston,  Tex,  has  been 
awarded  the  contract  by  the  Galveston  Coun- 
ty Commissioners  Court,  Galveston,  for  the 
shell  surfacing  of  the  causeway  roadway, 
which  approximated  12,000  cu.  yds,  for  $1.25 
per  cu.  yd. 

The  City  Council  of  Paris,  Tex,  has  di- 
rected the  Secretary  to  advertise  for  bids  for 
paving  North  Main  St.  from  the  public  square 
to  the  city  limits. 

The  County  Auditor  of  Dallas  County, 
Dallas,  Tex,  will  sell  bonds  Nov.  1  to  the 
amount  of  $500,000  for  the  purpose  of  con- 
structing good  roads. 

The  City  Commissioners  of  Fort  Worth, 
Tex,  has  issued  12  paving  orders,  including 
that  for  Sixth  Ave.  Paving  was  also  ordered 
on  Peach  St..  from  Boaz  to  Live  Oak,  and  on 
Terrell  Ave,  from  Evans  to  the  International 
and  Great  Northern,  extending,  the  present 
Terrell  Ave.  paving.  Bitulithic  is  asked  on 
each.  , 
Utah. 

Secretary  Richard  R.  Lyman  of  the  State 
Road  Commission  of  Utah  has  notified  the 
Roard  of  Utah  Commissioners  at  Provo  that 
the  state  commission  is  ready  to  appropriate 
$2,000  for  the  improvement  of  the  state  high- 
way through  Utah  County. 

The  City  Council  of  Salt  Lake  City,  Utah, 
has  authorized  the  Board  of  Public  Works  to 
advertise  for  bids  on  the  paving  of  Fifth 
East  St.  Plans  and  specifications  prepared 
by  City  Engineer  G.  F.  McGonaglc  have  been 
approved. 

Washington. 
■{•Bids  will  be  received  until   about  Nov. 


15  by  the  City  of  Kennewick,  Wash,  for  lay- 
ing about  $54,000  worth  of  concrete  sidewalks 
and  curbs. 

®Avenz  &  Bach  of  North  Yakima,  Wash, 
have  been  awarded  the  contract  by  the  city  of 
Pasco,  Wash,  at  $3,055,  for  grading  E.  Court 
St,  and  at  $2,893,  for  installing  concrete  side- 
walks. 

Following  bids  were  submitted  to  the  Board 
of  Public  Works  of  Seattle,  Wash,  on  Oct. 
0,  for  the  grading  and  curbing  of  22d  Ave, 
N.  E.  et  al. ;  engineer's  estimate,  $38,100 :  Geo. 
Hansen,  $34,121;  W.  F.  Manney  &  Co,  $35,- 
948;  R.  J.  Barter,  $35,232;  Sloane  Bros,  $33,- 
948;  Rowan  &  Anderson,  $34,032;  West  Coast 
Construction  Co,  $33,700 ;  Stanley  Bros, 
$39,652,  and  Andrew  Peterson  &  Co,  Mon- 
tara,  Wash,  (low  bidder),  $28,402;  Agassiz  & 
Hadley,  $33,315. 

Following  low  bids  have  been  submitted  to 
the  Board  of  Public  Works  of  Seattle  Wash, 
for  grading  and  paving,  as  follows :  Grading, 
etc,  of  California  Ave.  and  Lowman  Drive, 
Hanson  &  Co,  $2,087 ;  grading  First  Ave, 
S.  Sloane  Bros,  $47,620,  and  paving  alley, 
block  37,  Capitol  Hill  addition,  Div.  No.  5. 
Sanfield  Ritchie,  $3,974. 

City  Engineer  J.  W.  Hoover  of  Everett, 
Wash,  has  been  instructed  to  prepare  plans 
for  the  installation  of  walks  on  Norton  Ave. 
et  al. 

West  Virginia. 

•J«Bids  will  be  received  until  1  p.  m,  Nov.  1, 
by  Board  of  Commissioners,  Huntington,  W. 
Va,  for  paving  sections  of  19th  St.  and  11th 
Ave.  John  Coon  is  Commissioner  of  Roads 
and  Streets  and  A.  B.  Maupin  City  Engineer. 

Wisconsin. 

•{•Bids  will  be  received  until  10  a.  m,  Oct. 
21,  by  Board  of  Public  Works,  Racine,  Wis, 
for  grading  River  St.  from  West  Sixth  St. 
to  Clay  St.  P.  H.  Connolly  is  Chairman  of 
the  Board. 

•{•Bids  will  be  received  until  10  a.  m,  Oct. 
20,  by  Department  of  Public  Works,  H.  E. 
Briggs.  Commissioner,  Milwaukee,  Wis,  for 
furnishing  the  necessary  labor  and  material 
for  the  improvement  of  Clement  Ave.  from 
Kinnickinnic  Ave.  to  Oklahoma  Ave.  in  the 
17th  ward  by  paving  roadway  between  curbs, 
having  concrete  foundation,  cement  curb  and 
gutter,  with  asphalt  or  permanent  bituminous. 
The  work  will  include  9,387  yds.  of  pavement. 

•{•Bids  will  be  received  until  10:30  a.  m, 
Oct.  20,  by  Department  of  Public  Works.  Mil- 
waukee, Wis,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
concrete  hollow  sidewalks.  H.  E.  Briggs  is 
Commissioner  of  Public  Works. 

From  La  Crosse,  Wis,  comes  a  report  that 
Highway  Engineer  A.  R.  Hirst  of  Wisconsin 
has  invited  State  Road  Commissioner  George 
W.  Cooley  of  Minnesota  to  hold  a  conference 
on  the  construction  of  an  interstate  highwaj 
near  La  Crosse. 

Douglas  County,  Wis,  will  ask  the  state  for 
a  portion  of  the  state  aid  money  for  good 
roads  for  use  in  developing  its  system.  Fast 
End,  Ind.  Sta,  Superior,  is  the  county  scat. 


BRIDGES  —  STEEL    AND  CONCRETE 


Alabama. 

•{•Bid  will  in  received  until  noon,  Oct.  28,  by 

hoard  of  Revenue.  Jeffcr-on  County,  Bir- 
mingham, Ala,  for  (lie  const  ruction  of  the 
following  bridges.  One  40-ft.  R.  C.  bridge 
over  brain  li  on  X  road  from  19th  street,  Bes- 
semer, to  Birmingham  road;  one  20-ft.  R.  C. 
bridge  over  branch  on  same  road  ;  one  ll-ft. 
K  C  bridge  over  branch  on  O'possum  Vallc) 
road,  near  Jack  Smith's  place;  one  20-ft.  R. 
( '.  bridge  over  branch  near  junction  of  Besse- 
mer and  Birmingham  road  at  Dabb  place; 
one  20-ft.  R.  C.  bridge  over  branch  on  the 
North  Be  •  ni(  i  anil  Birmingham  road,  near 
Walnut  Grove;  one  20-ft.  R.  ('  bridge  over 
brand)  011  X  road  from  Hint  Hill  to  Pleasant 


Hill;  one  20-ft.  R.  C.  bridge  over  branch  on 
New  Castle  road  near  New  Castle;  one  20-ft. 
North  Bessemer  and  Birmingham  road,  near 
Sayre ;  one  10- ft.  R.  C.  bridge  over  branch  on 
Brookside  road,  near  Warner;  one  32-ft.  R.  C. 
bridge  over  hive  Mile  Creek  on  X  road  from 
East  Lake  to  Pinson,  near  L.  M.  Vann's  place. 
\ll  bids  must  be  accompanied  by  $2(11)  check. 

For  further  information  see  J.  W.  Gwin( 

County  Engineer,  Room  103,  Court  House, 
Birmingham,  Ala. 

Jefferson  County  Engineer,  Birmingham, 
\la,  has  plans  under  way  for  (he  construe 

Hon  oi  a  400  ft,  steel  bridge  over  the  Warrior 

river,  near  the  town  of  Seloca.  The  cost 
of  the  structure  is  estimated  at  $25,000. 


California. 

•{•Bids  will  be  received  until  2  p.  m.  Now 
6,  by  Board  of  County  Supervisors,  Sacra- 
mento, Calif,  for  the  construction  of  small 
bridges  over  Alder  and  Willow  creeks,  near 

Folsom. 

•The  Hoard  of  Solano  County  Supervisors, 
Fairfield,  Cal,  on  Oct.  3,  awarded  the  con- 
tract for  the  construction  of  a  concrete  bridge 
across    l  lalis   creek   in    \  acaville  township, 

to  the  Gilderaleeve  Construction  Co,  Napa, 

Cal  ,  at  $8,826, 

®At  a  meeting  of  the  Board  of  Yuba 
County  Supervisors,  Marv  sville,  Cal,  Oct.  7. 
all  bids  received  for  the  construction  of  the 
bridges  over  Grass  Hopper  slough  and  Dry 


V  indicates  work  now  open  loi  bids.    "  indicates  a  contract  let  recently. 
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reek  were  rejected  because  the  board  con- 
idered  them  too  high.  The  contract  for 
le  construction  of  a  bridge  over  Prairie 
J;  was  let  to  F.  D.  Froh  &  Son,  the  bid 
eing  the  lowest,  at  a  price  of  $1,500. 
®Mesmer  &  Rice,  Los  Angeles,  CaL,  were 
warded  the  contract  for  the  construction 
if  the  new  Columbia  St.  bridge,  Pasadena, 
Za\.,  mentioned  in  our  issue  of  Oct.  4,  at 
heir  bid  of  $12,300.  The  bridge  is  located 
it  South  Fair  Oaks  Ave.  and  Columbia  St., 
ind  spans  the  Santa  Fe  and  Salt  Lake  tracks. 
K  portion  of  the  expense  will  be  borne  by 
:he  Pacific  Electric  and  the  railroad  com- 
panies. 

The  Supervisors  of  Glenn  county,  Willows, 
CaL,  have  authorized  County  Engineer  Stiles 
to  complete  plans  for  the  bridge  at  Athena, 
and  for  four  culverts  on  the  Butte  City  and 
Norman  roads. 

All  bids  received  by  the  Board  of  County 
Supervisors,  Oroville,  Cal.,  Oct.  6,  for  the 
construction  of  the  bridge  across  Hobson 
Slough,  were  rejected,  and  the  work  will  be 
done  by  M.  C.  Polk,  Chico,  Calif.,  county 
surveyor,  by  day  labor. 

Florida. 

©Commissioners  of  Hamilton  and  Madison 
counties,  according  to  advices  from  Madison, 
Fla.,  will  construct  a  joint  bridge  over  the 
Withlacoochee  river.  The  contract  was  let 
to  Converse  Bridge  Co.,  Chattanooga,  Tenn., 
at  $4,297.  The  structure  will  be  240  ft.  long 
and  will  have  a  12-ft.  road  bed. 

Georgia. 

Commissioners  of  Greene  county,  Greens- 
boro, Ga.,  have  announced  their  intention  of 
calling  an  election  to  vote  on  the  issuance 
of  about  $75,000  of  bonds  for  the  erection 
of  steel  bridges  over  the  Oconee  river  and 
smaller  streams. 

Idaho. 

®The  Security  Bridge  Co.  has  been  awarded 
the  contract  for  the  construction  of  a  bridge 
between  Latah  and  Nez  Perce  counties,  at 
Kendrick,  Idaho,  for  $998. 

Illinois. 

•J*Bids  will  be  received  at  the  City  Clerk's 
office,  Hillsboro,  111.,  up  to  8  p.  m.,  Oct.  23, 
for  the  construction  of  a  reinforced  concrete 
sidewalk  in  combination  with  a  retaining  wall 
on  Seward  St.,  in  the  city  of  Hillsboro,  Mont- 
gomery County.  G.  H.  Longwell,  City  Clerk, 
Hillsboro,  111.  Seward  Street  Sidewalk  and 
Retaining  Wall :  The  work  consists  in  build- 
ing a  reinforced  concrete  sidewalk,  about  600 
ft.  long,  resting  on  reinforced  concrete  piers, 
every  25  ft.  The  sidewalk  is  supported  by 
means  of  two  reinforced  concrete  beams,  run- 
ning parallel  with  the  walk.  The  concrete 
beam  next  to  the  road  is  carried  down  suf- 
ficiently to  act  as  a  retaining  wall  and  to  pro- 
tect the  slope  on  the  side  road  from  shif- 
ting off.  A  2-in.  gas  pipe  rail  will  be  re- 
quired throughout.  Excavation  will  be  light, 
partly  in  filled  ground.  Total  amount  of  con- 
crete in  structure  about  203  cu.  yds.;  reinforc- 
ing steel,  17,360  lbs.  Material  will  have  to 
be  shipped  in ;  nearest  switch,  about  xk  mile. 
Work  to  be  completed  on  or  before  Dec.  1, 
1911.  More  detailed  information  may  lie  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office,  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,  Springfield,  111. 

©According  to  information  received  from 
Shermerville,  Cook  county,  111.,  the  Crowley- 
Salisbury  Construction  Co.,  Davenport,  la., 
has  been  awarded  the  contract  for  doing  the 
necessary  bridge  work  along  the  route  of 
the  Des  Plaines  Valley  Ry.  The  contract 
price  was  $30,000. 

®The  Canton,  111.,  township  highway  com- 
missioners have  awarded  the  contract  for 
the  construction  of  a  bridge  in  the  Fairview 
addition  to  the  Illinois  Steel  Bridge  Co.,  at 
a  cost  of  about  $500. 

®Board  of  Local  Improvements,  Rockford, 
111.,  awarded  the  contract  for  repairing  the 
Moran  St.  bridge  to  Pearce  Bros.,  Rockford, 


111.,  at  $4,264.  The  Roemheld  Construction 
Co.,  Chicago,  111.,  bid  $4,675  for  the  work. 

The  Plan  Commission  of  Chicago,  111.,  is 
considering  the  erection  of  a  two  level  struc- 
ture over  the  river  at  Rush  St.,  one  for 
automobiles  and  the  other  for  ordinary  traf- 
fic. The  cost  of  such  a  bridge,  it  is  esti- 
mated, would  be  $6,000,000.  Walter  D.  Moody 
is  managing  director  of  the  commission. 

Trustees  of  the  Sanitary  District  of  Chi- 
cago, on  Oct.  10,  decided  that  the  condemned 
bridge  on  12th  St.  be  replaced  by  a  $400,000 
structure,  100  ft.  wide,  to  conform  with  the 
proposed  boulevard.  The  bridge  will  be  of 
the  cantilever  lift  type,  and  will  be  equipped 
to  handle  the  heaviest  traffic  with  little  con- 
flict with  river  traffic. 

The  Chicago,  Rock  Island  &  Pacific  Ry., 
in  accordance  with  the  notice  of  the  com- 
missioners that  all  obstructions  in  the  chan- 
nel of  Spring  creek  must  be  removed,  is  tak- 
ing steps  toward  the  immediate  construction 
of  a  new  bridge  at  its  right  of  way  near 
Cass  St.,  Joliet,  111.  It  is  hoped  to  have 
the  work  completed  before  cold  weather. 

City  Commissioners  of  Decatur,  111.,  are 
strongly  in  favor  of  the  construction  of  a 
reinforced  concrete  bridge  over  the  Sanga- 
mon river  at  the  site  of  the  old  county  bridge, 
and  steps  are  being  taken  to  secure  the  co- 
operation of  the  county  and  township  for 
such  an  improvement. 

The  Tampico  Highway  Commissioners, 
Tampico,  111.,  are  taking  steps  to  induce  the 
Drainage  District  No.  2  Commissioners  to 
erect  a  new  bridge  across  the  ditch  recently 
dredged  out  at  the  county  line  southeast  of 
Tampico.  Nels  Rosene,  Tampico,  111.,  is  one 
of  the  highway  commissioners. 

Indiana. 

•J»Bids  will  be  received  until  1  p.  m.,  Nov. 
14,  by  Commissioners  of  Dubois  and  Daviess 
counties,  Jasper,  Ind.,  for  the  construction 
of  a  bridge  over  White  river  at  Portersville, 
Michael  Sweeney  is  Jasper  county  auditor. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
28,  by  Board  of  Laporte  County  Commis- 
sioners, La  Porte,  Ind.,  for  the  construc- 
tion of  bridges  and  abutments  in  Johnson, 
Washington,  Pleasant  and  Sciota  townships. 
F.  A.  Hansheer  is  county  auditor. 

The  Board  of  County  Commissioners. 
Crown  Point,  Ind.,  on  Oct.  3,  instructed  Rob- 
ert E.  Lind,  bridge  engineer,  to  file  with  his 
report,  plans,  estimates  and  specifications  cov- 
ering such  repairs  or  improvements  as  he 
may  find  necessary.  The  bridges  to  be  in- 
spected are  five  in  number  and  are  as  follows : 
No.  1 — Bridge  on  the  John  Elliott  road  in 
Palmyra  township,  near  the  Royal  Oak 
church ;  No.  2 — Bridge  across  the  Montour 
pond  ditch,  near  Ed.  Ruble's  farm  in  Pal- 
myra township;  No.  3 — Bridge  in  Steen  town- 
ship, near  the  Harbin  cemetery;  No.  4 — 
Bridge  on  the  Bicknell  and  Oaktown  road 
at  Kircher's  place,  near  the  Maria  Creek 
church;  No.  5 — Bridge  on  the  William  Leek 
road,  east  of  Emison,  one-half  mile  across 
Cotter's  branch. 

City  officials  of  Anderson,  Ind.,  and  the 
Pennsylvania  Railroad  Company  have  made 
an  agreement  in  regard  to  the  proposed  widen- 
ing of  the  Ninth  St.  tunnel.  City  Engineer 
George  P.  Lamphear  and  the  railroad  engi- 
neer will  immediately  begin  the  work  of 
surveying  the  ground  about  the  new  tunnel 
and  the  plans  and  specifications  will  be  ready 
shortly. 

Iowa. 

4*Bids  will  be  received  until  noon,  Nov.  15. 
by  Board  of  Floyd  County  Supervisors. 
Charles  City,  la.,  for  a  reinforced  concrete 
bridge  about  90  ft.  long  and  25  ft.  wide, 
over  the  ravine  crossing  the  road  between 
Sections  8  and  9,  township  94,  range  17  in 
Marble  Rock,  la.  H.  B.  Rosenkrans  is 
county  auditor. 

Advices  from  Burlington,  la.,  state  that  the 
ordinance  authorizing  the  construction  of  a 
viaduct  over  the  Burlington  road  at  the  west 
went  into  effect  Oct.  2,  and  it  is  expected 
that  the  Iowa  State  Railroad  Commissioners 
will  soon  take  the  matter  into  consideration 


and  order  the  construction  of  a  viaduct  along 
the  plans  drawn  by  City  Engineer  H.  G. 
Vollmcr. 

Michigan. 

•J«Bids  will  be  received  until  7:30  p.  m., 
Oct.  27,  by  Board  of  Public  Works,  Sag- 
inaw, Mich.,  for  the  construction  of  a  Scher- 
zer  rolling  lift  bridge,  with  G  fixed  spans 
across  the  Saginaw  river  on  the  extension 
of  Johsno  St.  Plans  and  specifications  are 
on  file  with  the  city  engineer  or  at  the  office 
of  the  board.  A  certified  check  for  $2,00" 
for  substructure  and  one  for  $3,000  for  super- 
structure must  be  filed  with  each  bid.  Wil- 
liam F.  Jahnke  is  city  clerk. 

Minnesota. 

•J»Bids  will  be  received  until  3  p.  m.,  Oct. 
30,  by  Board  of  Renville  County  Commis- 
sioners, Oliva,  Minn.,  for  the  bridge  work- 
requiring  100,000  lbs.  of  steel  and  about  125 
cu.  yds.  of  concrete.  B.  McEwen  is  chairman 
of  the  board. 

The  city  of  Mankato,  Minn.,  has  under 
consideration  the  construction  of  a  bridge 
over  the  Minnesota  river  at  the  foot  of 
Main  St.  If  built,  the  structure  will  prob- 
ably be  built  over  the  tracks,  eliminating 
the  grade  crossing.  H.  F.  Blomquist  is  city 
engineer. 

Missouri. 

The  Jasper  County  Court,  Carthage,  Mo., 
has  decided  to  request  the  Kansas  City  South- 
ern to  construct  a  viaduct  over  its  line  at 
Hopkins'  curve,  about  2%  miles  north  of 
Joplin,  Mo.  The  Joplin  Special  Road  Com- 
mission is  also  interested  in  the  proposition. 

An  election  has  been  called  at  St.  Louis, 
Mo.,  to  be  held  Nov,  7,  to  vote  on  the  propo- 
sition to  issue  bonds  amounting  to  $2,500,000 
for  the  construction  of  a  free  bridge. 

The  Board  of  Public  Works,  Kansas  City. 
Mo.,  on  Sept.  29,  approved  the  plans  for  the 
construction  of  a  steel  and  concrete  bridge 
over  Brush  creek  at  Wornall  road,  125  ft. 
south  of  the  "tin  bridge."  The  new  struc- 
ture, for  which  bonds  will  be  voted,  will  be 
about  136  ft.  long. 

Nebraska. 

4*Bids  will  be  received  until  noon,  Nov.  7, 
at  the  County  Clerk's  office  of  Boone  Countv, 
Albion,  for  the  construction  of  a  bridge 
across  Cedar  River  about  three-fourths  of  a 
mile  north  of  Cedar  Rapids.  Bids  will  be  re- 
ceived on  alternate  designs,  as  follows :  One 
bridge  224  ft.  long,  composed  of  two  1 12-ft. 
spans,  pin  connected  high  trusses  with  con- 
crete piers  and  abutments.  One  reinforced 
concrete  arch  bridge,  composed  of  four  50- 
ft.  spans,  all  as  per  plans  and  specifications  on 
file  in  the  office  of  the  State  Engineer.  Lin- 
coln, Neb.,  and  office  of  the  County  Clerk. 
All  bids  on  steel  bridge  must  be  based  on 
plans  for  the  same  on  file  without  any  changes. 
Contractors  will  be  allowed  to  submit  and 
bid  upon  plans  of  a  reinforced  concrete 
bridge  of  their  own  design.  These  plans  must 
be  designed  to  carry  a  live  load  of  150  lbs. 
per  square  foot,  or  a  20-ton  traction  engine, 
and  must  afford  a  waterway  and  have  a  depth 
of  foundation  the  same  as  the  plans  for  the 
concrete  bridge  prepared  by  the  State  Engi- 
neer. All  bids  must  be  sealed  and  accom- 
panied by  cash  deposit  or  certified  check  for 
$1,000,  made  payable  to  the  County  Clerk  of 
Boone  County.  Copies  of  plans  and  specifica- 
tions mav  be  had  upon  application  and  pay- 
ment of  $5  at  the  office  of  the  State  Engineer. 

At  a  meeting  of  the  city  council,  Omaha, 
Neb.,  recently,  looking  to  the  construction 
of  a  viaduct  along  Nicholas  St.,  from  13th 
to .  16th  St.,  the  Omaha  and  the  Missouri 
Pacific  roads  petitioned  for  the  closing  of 
Nicholson  St.,  between  the  points  named  dur- 
ing the  construction  of  the  bridge.  The  ap- 
plication was  referred  to  the  committee  of 
the  whole. 

A  resolution  was  referred  to  the  committee 
of  the  whole,  by  the  city  council  of  Omaha. 
Neb.,  providing  that  the  hearing  of  the  man- 
damus relative  to  the  proposed  reconstruction 
of  the  Eleventh  St.  viaduct  be  postponed 
forty  days,  in  order  to  permit  of  the  city 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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engineer,  the  Union  Pacific  and  the  Burling- 
ton engineers  getting  together  on  some  kind 
of  a  plan  for  doing  the  work. 

Nevada. 

©The  Washoe  County  Commissioners,  on 
Oct.  4,  at  Reno,  Nev.,  awarded  the  contracts 
for  the  construction  of  the  proposed  ner 
asylum  bridge  to  A.  F.  Neidt,  superstructure 
at  $10,645,  and  Canton  Bridge  Co.,  substruc- 
ture at  $8,150.  All  of  the  bids  were  as  fol- 
lows: Jenkins  &  Wells  Co.,  bid  No  1  $10- 
273;  A.  F.  Neidt,  bid  No.  1,  $10,645,  bid  No 
2,  $9,300,  bid  No.  3,  $19,900.  Extra  concrete 
per  cu.  yd.  $17.50,  filling  45  cts.  per  cu.  yd. 

Canton  Bridge  Co.,  bid  No.  1,  $10,657  bid 
No.  2,  $8,150,  bid  No.  3,  $18,695.  Concrete 
per  cu.  yd.  $18,  filling  40  cts.  per  cu.  yd. 

New  Jersey. 

A  committee  of  the  West  Hudson,  N.  J., 
Board  of  Trade  recently  held  a  conference 
with  the  Board  of  County  Freeholders  in 
regard  to  the  construction  of  a  new  bridge 
over  the  Passaic  river,  between  Arlington 
and  North  Newark. 

Ohio. 

4*Bids  will  be  received  until  Nov.  2,  by 
Board  of  Franklin  County  Commissioners, 
Columbus,  O.,  for  the  construction  of  ap- 
proaches to  the  King  Ave.  bridge  over  Olen- 
tangy  river.  Plans  and  specifications  are  on 
file  at  the  office  of  the  county  auditor. 

4*Bids  will  be  received  until  noon,  Oct.  26, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  the  construction  of  a  timber  trestle  on 
Praha  St.,  across  Kingsburg  Run  between  E. 
oOth  St.  and  Bragg  road  S.  E.  Plans  and 
specifications  may  be  seen  at  the  office  of 
the  chief  engineer.  I.  O.  Hoffman  is  sec- 
retary. 

®John  Buhl  of  Independence,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Cuya- 
hoga County  Commissioners,  Cleveland,  O., 
for  the  construction  of  bridge  work  per  report 
No.  2869,  concrete  bridge  Engle  Road.  Mid- 
dleburg  township;  report  No.  2870,  concrete 
bridge,  Holland  Road,  Middleburg  township. 
Bids  were  opened  Oct.  7. 

A  meeting  was  held  Oct.  12,  by  the  Supe- 
rior Ave.  high  level  bridge  engineering  com- 
mission. Cleveland,  O.,  to  settle  final  details 
concerning  the  river  piers  and  span  of  the 
new  bridge.  In  six  weeks  plans  for  the  sub- 
structure of  the  new  bridge  will  be  suffi- 
ciently completed  to  permit  advertising  for 
bids,  and  the  contract  for  the  first  work 
can  be  let  not  later  than  Jan.  1.  John  L. 
Harrington.  Kansas  City,  chief  consulting  en- 
gineer; County  Engineer  Lander,  County 
Bridge  Engineer  A.  M.  Felgate,  J.  W.  Frazier, 
Cleveland  consulting  engineer  and  F.  w! 
Striebinger,  architect,  comprise  the  board  of 
engineers  having  in  charge  the  construction 
of  the  new  high  level  viaduct.  The  prin- 
cipal subject  of  discussion  is  the  size  of  the 
river  piers.  It  was  agreed  that  the  river 
span  of  the  new  viaduct  shall  be  675  ft.  in 
length.  The  question  is  whether,  considering 
the  nature  of  the  earth  upon  which  the  river 
piers  will  have  to  rest,  the  foundation  will 
hold  the  enormous  span  agreed  upon  as  neces- 
sary to  give  the  viaduct  the  required  height. 

The  County  Commissioners  referred  to  the 
council  a  copy  of  a  resolution  passed  by  the 
board  to  proceed  with  the  installation  of  a 
lift  bridge  across  the  canal  in  Main  St., 
Massillon,  O. 

Commissioners  of  Lorain  county  and  Cuya- 
hoga county  at  Cleveland,  O.,  made  arrange- 
ments for  the  construction  of  two  joint 
bridges  connecting  Strongsvjlle  and  Columbia 
townships.  One  structure  is  estimated  to 
cost  $1,000  and  the  other  $500. 

The  Hoard  of  Muskingum  county,  Zanes 
Vlllr,  (>.  has  derided  to  expend  $2,000  in 
replacing  the  old  draw  in  the  bridge  over 
the  (anal  at  the  north  end  of  Third  St.  The 
body  of  the  structure  will  be  used,  but  new 
me.  hanieal  part',  moving  the  bridge  will  be 
installed 

As  one  of  the  results  of  the  flood  on  Oct. 
1,  the  Hoard  of  County  Commissioners, 
>  '.imgslown,    < )  ,    find    thai    the    r;o  ft  S|,.r] 


bridge  spanning  Mill  creek  in  Berlin  town- 
ship, Mahoning  county,  O.,  had  been  washed 
several  nundred  feet  down  stream,  and  that 
the  stone  abutments  had  also  disappeared. 
The  cost  of  replacing  the  structure  is  esti- 
mated at  about  $2,500. 

The  Service  Director,  Cincinnati,  O ,  has 
been  authorized  to  enter  into  a  joint  contract 
with  the  city  of  Norwood  for  the  reconstruc- 
tion of  the  stone  bridge  in  Reading  road, 
north  of  Sherman  Ave.  The  citv's  portion 
of  the  cost  is  not  to  exceed  $2,100. 

City  Councilman  Clayton  Townes,  Cleve- 
land, O,  is  taking  steps  to  have  Cuyahoga 
county  rebuild  the  W.  25th  St.  bridge  in 
Brooklyn,  a  suburb  of  Cleveland,  O  It  is 
said  that  the  county  has  $105,000  left  from 
the  construction  of  the  Denison-Harvard 
bridge  and  about  $40,000  from  the  construc- 
tion of  the  Rocky  River  bridge. 

Advices  from  Youngstown,  O.,  state  that 
the  storm  and  high  water  in  that  vicinity 
damaged  bridges,  which,  it  is  estimated,  will 
cost  $50,000  to  repair. 

City  Engineer  Robert  Hoffman,  Cleveland, 
O.,  has  gone  over  the  proposed  route  of  the 
connection  between  Clark  Ave.  S.  E.  and 
Clark  Ave.  S.  W.  An  ordinance  authoring 
the  issue  of  $900,000  bonds  for  the  construc- 
tion of  the  bridge  and  its  approaches  has  been 
passed  and  the  city  engineer  will  prepare  a 
series  of  studies  showing  the  ways  in  which 
the  big  improvement  might  be  carried  through. 
There  is  difference  of  opinion  on  this  ques- 
tion, _  some  of  the  residents  in  the  vicinity 
desiring  a  high  level  connection  and  others 
a  low  level  roadway  and  rolling  lift  bridge 
above  the  river. 

Oklahoma. 

®Board  of  Payne  County  Commi  ssioners, 
Stillwater,  Okla.,  has  awarded  the  contract 
for  the  construction  of  a  concrete  bridge 
across  West  Boomer  to  George  Foster  at 
$1,260.  He  also  received  two  other  concrete 
bridges  at  $388  and  $582. 

®The  contract  for  the  construction  of  the 
bridge  across  the  river  two  miles  west  of 
Braman,  Okla.,  has  been  awarded  to  the  Can- 
ton Bridge  Co.,  at  $9,995.  Work  will  be 
started  at  once. 

Oregon. 

®The  Pacific  Bridge  Co.,  Portland,  Ore., 
has  been  awarded  the  contract  and  has  started 
construction  of  the  structural  steel  and  con- 
crete viaduct  on  Bybee  Ave.,  extending  the 
full  width  of  the  thoroughfare  from  22nd  St. 
in  Westmoreland  to  the  intersection  of  Crys- 
tal Springs  boulevard  and  Bybee  Ave.  in  East- 
moreland,  covering  a  distance  of  1,400  ft. 
According  to  the  terms  of  the  contract,  the 
work  must  be  completed  by  December  1.  To 
insure  the  rushing  through  of  the  work  with- 
in 60  days,  the  contractors  have  agreed  to 
keep  shifts  at  work  24  hours  a  day,  and  in 
addition  to  carry  on  several  different 'sections 
of  the  construction  simultaneously. 

A  meeting  was  recently  held  by  the  Waver- 
ly-Richmond  Improvement  club,  Portland, 
Ore.  As  one  of  the  eleven  constituents  of 
the  Seventh  Ward  League,  it  intends  to  get 
the  plans  for  an  $800,000  bridge  across  the 
Willamette,  between  Mead  and  Ellsworth  Sts., 
well  advanced. 

Pennsylvania. 

•f-Bids  will  be  received  until  Oct.  19,  by 
Hoard  of  Beaver  County  Commissioners, 
Rochester,  Pa.,  for  the  construction  of  a 
bridge  over  McKinley's  Run  on  New  York 
Ave.,  Rochester,  Pa.  Charles  Stone  is  a 
member  of  the  board. 

®The  Butler  County  Commissioners,  But 
ler.  Pa.,  on  Oct.  5,  awarded  the  contract 
for  the  construction  of  the  Ogle  bridge  in 
Cranberry  township.  The  substructure,  which 
v.  ill  be  of  concrete,  will  lie  installed  by  W.  T. 
Beatty,  Butler,  I'a,  and  the  deck  beam  super 
structure  will  be  built  by  the  Fenis  Bridge 
Co.,  I'ittsburg,  I'a  The  bridge  will  have 
a  span  of  32  ft.  and  will  be  IS  ft.  wide. 

At  the  regular  meeting  of  the  Borough 
Council,  Jeannetle,  I'a,  Oct.  2,  the  Borough 
engineer  was  instructed  to  prepare  plans  for 


the  construction  of  a  new  bridge  at  Not 
Fourth  St.  Benjamin  Bennett  is  a  memt 
of  the  council. 

Citizens  of  Pottsville,  '  Pa.,  are  strom 
advocating  the  construction  of  two  bridg 
over  the  Pennsylvania  R.  R.  and  the  Phil 
delphia  and  Reading  R.  R.  at  East  and  Ce 
ter  Sts.,  to  eliminate  dangerous  grade  cro« 
mgs. 

The  Philadelphia  &  Reading  Ry ,  accor 
mg  to  advices  from  Reading,  Pa.,  has  autho 
lzed  the  erection  of  a  deck  plate  girder  bridj 
south  of  Elverson,  on  the  W.  &  N.  branc 
to  replace  the  5-span  wooden  trestle  at  th 
point. 

Councils   of  Allentown   and   South  Allei 
town,   Pa.,  have  been  asked  by  the  Lehit 
Valley  Transit  Co.  to  renew  the  old  frai 
chise    which   was  granted  the  Allentown 
South  Allentown  Bridge  Co.  to  build  a  bridf 
over  the  Little  Lehigh  Valley.    Trolley  trad 
are  to  cross  the  bridge  and  there  is  to  h 
an  Alpine  Way  100  ft.  wide  all  the  way  t 
the  Lehigh  Mountain.    The  bridge  is  to  b 
built    of    solid    concrete.    The    span  is 
be     L900     ft.     long,    the    width,  that 
Eighth    St.,  and    the    highest    point    of  th 
bridge    70    ft.    from    the    ground  level 
the     intervening     valley.      Reinforced  con 
crete    will,    m    the    main,    enter    into  th 
construction,  which   will   involve   an  inves1 
ment  of  $400,000.  .The  Lehigh  Valley  Trans 
Co.  will  lay  trackage  across  the  bridge,  am 
will  run  their  Philadelphia  line  cars  into  tl 
city  via  Eighth   St,   cutting  off  about  tei 
minutes   in  the   running  time  between  heri 
and  Philadelphia.    This  will  not  occasion  th< 
abandonment  of  the  Lehigh  street  line 
loop  is  to  be  constructed  on  Eighth  St  eas'i 
on  Union,  to  Sixth.    The  plans  for  the  build! 
mg  of  the  bridge  also  involve  the  construe'! 
tion  of  another  bridge  in  the  Twelfth  Ward' 
There  will  be  a  bridge  on  Eighth  St,  acros* 
the  P.  and  R.  tracks.    This  will  make  a  road-3 
way  without  a  bend  or  a  curve  from  the] 
northern   limits   of   the   city  to  the  Lehignl 
Mountains. 

South  Dakota. 

Definite  steps  have  been  taken,  it  is  said) 
by  the  Chicago,  Milwaukee  &  St.  Paul  R.  R' 
for  the  construction  of  a  steel  railroad  bridge 
from  the  east  shore  of  the  river  to  American! 
Island  at  Chamberlain,  S.  Dak. 

Tennessee. 

The  McNairy  Court  at  its  regular  meeting, 
Selmer,  Tenn,  Oct.  2,  made  appropriations! 
for  the  construction  of  two  steel  bridges  in 
the  county,  one  over  Cypress  creek  at  Selmer, 
on  the  Selmer  and  Ramer  public  road,  and 
the  other  over  Big  Shake  creek,  on  the  Sel- 
mer and  Adamsville  public  road,  twelve  miles 
east  of  Selmer. 

The  Marion  County  Court,  Jasper,  Tenn., 
at  a  meeting  held  Oct.  2,  ordered  the  con- 
struction of  an  iron  bridge  to  cost  $1,000 
to  be  built  over  Running  Water  creek  on  the 
road  between  Chattanooga  and  the  lock  and 
dam. 

Texas. 

•J-Bids  will  be  received  until  noon,  Nov.  1 
(change  of  date)  by  Commissioners  Court 
of  Brazoria  county,  Angleton,  Texas,  at  the 
office  of  J.  W.  Munson,  county  judge,  for 
furnishing  the  necessary  labor  "and  material 
for  the  construction  of  two  bridges  over  the 
Brazos  river,  one  at  Columbia  aiid  the  other 
at  Brazoria. 

•J»Bids  will  be  received  until  Oct.  19,  by 
Hoard  of  La  Salle  County  Commissioners, 
Cotulla,  Texas,  for  the  construction  of  a 
steel  highway  bridge  over  the  Nueces  riverJ 
According  to  the  plans  the  structure  will  be 
W  ft.  in  length,  with  a  lti-ft.  roadway  resting 
on  reinforced  concrete  abutments.  "  W.  KM 
Sylvester,  Cotulla,  Texas,  is  engineer. 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Virginia. 

■{■Bids  will  be  received  until  II  a.  m,  Oct.  31, 
by  Hoard  of  Wise  County  Supervisors.  Wise. 
V.i,  for  the  construction  of  truss  bridge,  87- 
II.  span,  with  trestle  approach;  four  trusi- 
bridges,  70  ft.  span;  three  truss  bridges,  5  1 
II     span;  six    truss  bridges,   50  ft.  span;  li/ 
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beam  bridges,  40-ft.  I-beam ;  six  I-beam 
idges,  30-ft.  I-beam;  no  approaches.  In- 
rmation  and  plans  may  be  obtained  from  P. 
:.  J.  Wilson,  State  Highway  Commissioner, 
ichmond,  Va.,  or  County  Engineer. 
Washington. 

®The  contract  for  the  construction  of  a  130- 
span  steel  bridge  was  awarded  by  the 
oard  of  Chelan  County  Commissioners, 
'enatchee,  Wash.,  to  O.  H.  Stratton,  Spo- 
ine,  Wash.,  at  $3,690.  Other  bids  received 
::  International  Construction  Co.,  Seattle, 
J,827;  C.  F.  Graff,  Seattle,  $3,879;  Central 
rtates  Bridge  Co.,  Seattle,  $4,538.50 ;  Bailey  & 
luigg,  $4,574;  Security  Bridge  Co.,  $4,649. 
owerman  &  McCloy,  Central  Bldg.,  Seattle, 
^ash,  are  Engineers. 

A  number  of  business  men  of  Reardon, 
Vish.,  recently  petitioned  the  Board  of  Lin- 
Din  County   Commissioners    at  Davenport, 


Wash.,  to  rebuild  the  bridge  across  the  Spo- 
kane river  at  Chamokane,  which  was  washed 
out  by  high  water. 

The  Spokane,  Portland  &  Seattle  R.  R. 
has  announced  to  the  city  of  Spokane,  Wash., 
its  intention  to  construct  a  new  permanent 
steel  and  concrete  bridge  over  13th  Ave., 
where  its  tracks  cross  the  street  in  Woodland 
addition,  near  Melbourne  St.,  and  asks  per- 
mission to  straighten  out  13th  Ave.  under  the 
proposed  new  bridge.  R.  Budd,  Portland, 
Ore.,  is  chief  engineer. 

Sloane  Bros,  submitted  the  lowest  bids  to 
the  Board  of  Public  Works,  Seattle,  Wash., 
for  grading  and  trestle  on  1st  Ave.  S.,  at 
$47,620  and  $47,030. 

Wisconsin. 

®The  contract  for  furnishing  and  driving 
protection   piling  at  various  bridges   in  the 


city  of  Milwaukee,  Wis.,  has  been  awarded 
by  the  Department  of  Public  Works  to  J.  E. 
Hathaway  at  $1,800.    Bids  were  opened  Oct.  5. 

According  to  a  report  of  the  Wisconsin 
State  Highway  Commission,  about  $1,200,000 
will  be  spent  next  year  for  the  improvement 
of  roads  and  bridges. 

In  connection  with  the  construction  of  the 
branch  line  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  R.  R.  from  Frederick,  Wis., 
to  Duluth,  now  under  construction,  a  new 
1,800-ft.  trestle  will  be  erected  over  the  St. 
Croix  river. 

Canada. 

The  Council  committee  has  instructed  City 
Engineer  C.  E.  Rust,  Toronto,  Ont,  to  prepare 
a  report  and  estimate  of  the  cost  of  building 
the  proposed  viaduct  on  Bloor  St.  It  is  sug- 
gested that  concrete  be  used  for  the  work 
instead  of  steel. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

•f'Bids  will  be  received  until  1  p.  m.,  Nov.  11, 
iy  Levee  District  No.  2,  Miller  County,  Texar- 
:ana,  Ark.,  for  the  construction  of  about 
1,000,000  cu.  yds.  levees  with  certain  drainage 
litches.  Morgan  Engineering  Co.,  Goodwyn 
institute,  Memphis,  Tenn.,  is  engineer.  Offi- 
:ial  advertisement  will  be  found  elsewhere  in 
his  issue. 

®H.  V.  Witt  &  Sons,  Paragould,  Ark.,  has 
>een  awarded  the  contract  at  14%  cts.  per 
:u.  yd.  for  the  excavation  of  about  250,000 
:u.  yds.  of  dirt  from  the  Piny  drainage  ditch  . 
n  Monroe  and  Lee  counties.  Bids  were 
>pened  Oct.  10  by  J.  A.  Sain,  Brinkley,  Ark., 
secretary  of  the  district. 

Advices  from  Texarkana,  Ark.,  the  county 
ieat  of  Miller  county,  state  that  the  $300,000 
evee  bonds  voted  by  Miller  County  Levee 
District  No.  2  several  months  ago  have  been 
;old  practically  at  par.  The  purchaser  was  the 
rexarkana  Savings  &  Trust  Co.  The  proceeds 
vill  be  used  in  building  a  levee  from  Index, 
:en  miles  north  of  Texarkana,  south  of  Gar- 
and  City. 

California. 

©Directors  of  Levee  District  No.  1001, 
Marysville,  Cal.,  have  awarded  the  contract  for 
juilding  the  levee  within  the  district,  which 
will  be  used  as  a  county  highway  when  com- 
pleted, to  the  Hercules  Dredging  Co. 

Bids  were  opened  Oct.  9  by  the  South  San 
Joaquin  Irrigation  District,  Edwin  Duryea,  Jr., 
;hief  engineer,  San  Francisco,  for  five  sections 
af  the  proposed  irrigation  system,  Jas.  A. 
Green  &  Co,  226  South  La  Salle  St.,  Chicago, 
111,  being  the  only  bidders.  The  bids  of  this 
firm  were  as  follows  :  Contract  2-A,  $384,055 ; 
Contract  2-B,  $253,519;  Contract  3,  $358,713; 
Contract  4  (wood),  $47,706;  Contract  4  (con- 
crete), $168,551;  Contract  5,  $287,094.  The 
bids  for  sections  2-A  and  2-B  have  been  ac- 
cepted. 

Illinois. 

®The  contract  for  the  Roe  Special  Drainage 
District  in  Will  and  Kankakee  counties,  111, 
has  been  let  to  H.  P.  Johnson,  Sterling,  111,  at 
9.97  cts.  per  cu.  yd.  The  work  will  include  ap- 
proximately 112,000  cu.  yds.  of  material.  Bids 
were  opened  Oct.  14  by  the  commissioners  at 
Kankakee,  111.  R.  D.  Gregg,  Kankakee,  111,  is 
engineer. 

®Bids  were  opened  Oct.  10  by  the  commis- 
sioners of  the  Panhandle  Drainage  District  at 
the  office  of  J.  C.  McGrath,  county  clerk,  Jer- 
seyville,  111,  for  the  excavation  of  a  main 
drainage  ditch  requiring  the  moving  of  123,150 
cu.  yds,  the  contract  being  let  to  Leach  Bros, 
Golden  Gate,  111,  at  7.9  cts.  per  cu.  yd. 

Petition  is  being  circulated  among  the  Spoon 
River  land  owners  who  reside  in  Havana  and 
Fulton  county,  petitioning  the  county  court 
to  organize  a  district  for  the  purpose  of 
straightening  Spoon  River.  Lewistown  is  the 
county  seat  of  Fulton  county. 


Indiana. 

•f«Bids  will  be  received  until  10  a.  m,  Nov.  6, 
by  Board  of  Spencer  County  Commissioners, 
Rockport,  Ind,  .  for  the  construction  of  the 
levee  known  as  the  Africa  Levee  in  Ohio 
township,  also  for  the  construction  of  the  levee 
known  as  the  Haaff  Levee  in  Hammond  town- 
ship. Plans  and  surveys,  etc,  are  on  file  with 
county  auditor.  Said  work  must  be  completed 
on  or  before  Dec.  15. 

Judge  Martin  has  ordered  the  Marble  ditch 
established  in  Jasper  county.  The  necessary 
excavation  is  estimated  at  10,004,342  cu.  yds, 
benefits  $426,908.44;  cost  $328,291.11.  Rensse- 
laer is  the  county  seat  of  Jasper  county  C.  J. 
Hobbs,  Kersey,  Ind,  has  been  appointed  super- 
intendent of  the  Marble  ditch. 

Advices  from  Winamac,  the  county  seat  of 
Pulaski  county,  state  that  Henry  A.  Steis, 
special  judge,  has  decided  for  the  peitioners 
in  the  old  Monon  ditch  case  and  has  ordered 
the  ditch  established.  The  case  has  been  in 
court  for  17  years.  The  construction  of  the 
drain  was  stubbornly  contested  by  remonstra- 
tors  in  the  western  part  of  Pulaski  county. 
The  ditch  will  cost  $200,000. 

Iowa. 

Surveys  have  been  completed  for  the  Plum 
Creek  Drainage  Ditch  and  report  will  be  made 
shortly  to  the  County  Supervisors  at  Red  Oak, 
la.  As  proposed,  the  ditch  will  be  about  7% 
miles  long  and  20  ft.  wide.  There  will  also  be 
two  laterals. 

The  supervisors  of  Jasper  county  have  ap- 
pointed appraisers  to  assess  damages  and  bene- 
fits for  the  proposed  Skunk  River  Drainage 
District.  H.  S.  Rayburn,  Newton,  la,  is  Coun- 
ty Auditor. 

Louisiana. 

Representatives  of  the  parishes  of  Lafay- 
ette, Vermilion  and  Acadia  met  at  Crowley 
for  the  purpose  of  considering  the  organiza- 
tion of  a  drainage  district,  to  comprise  the 
three  parishes,  the  object  being  the  cleaning 
out  of  Bayou  Queue  de  Tortu  and  its  tribu- 
taries. This  stream  forms  the  dividing  line 
between  the  three  parishes,  and  its  tributaries 
drain  a  large  portion  of  three  parishes.  P.  L. 
Lawrence,  Crowley,  La,  was  secretary  of  the 
meeting. 

The  N.  G.  Huth  Dredging  Co.  of  Franklin 
has  started  to  dredge  a  canal  from  Bayou  La- 
fourche, going  northeast,  which  when  com- 
pleted will  be  four  miles  in  length.  This  canal 
will  have  a  width  of  35  feet  and  7  feet  of 
water  and  is  being  cut  on  the  lower  end  of 
the  Raceland  plantation  of  the  Leon  Godchaux 
Company,  Ltd,  for  the  purpose  of  removing 
some  forty  million  feet  of  timber.  The  canal 
will  be  ready  some  time  during  January,  1912. 

A  plan  is  under  consideration  for  the  drain- 
age of  36,000  acres  of  land  in  Jefferson, 
Plaquemines  and  Orleans  Parishes.  The  plan 
includes  the  construction  of  about  three  miles 


of  levees  and  the  installing  of  pumping  plants. 
The  first  drainage  district,  which  takes  in  a 
territory  from  Harvey's  Canal  to  the  Orleans 
Parish  line,  and  from  the  river  to  Bayou 
Barataria,  has  been  organized,  and  a  sufficient 
number  of  signatures  have  been  obtained  to 
assure  its  formation.  The  upper  Plaquemines 
drainage  district  is  also  in  the  process  of  for- 
mation, and  it  is  proposed  by  contract  to  be 
let  by  the  Sewerage  and  Water  Board  to  take 
in  an  area  in  the  Fifth  District  of  Orleans 
Parish.  George  Earl,  superintendent  of  the 
Sewerage  and  Water  Board,  New  Orleans,  is 
now  making  estimates  on  the  cost  of  one  of 
the  pumping  plants. 

Michigan. 

The  city  council  of  Escanaba,  Mich,  has 
directed  the  Board  of  Public  Works  to  prepare 
plans  and  specifications  for  changing  the 
course  of  Butcher's  creek,  so  that  it  may  empty 
into  Portage  creek.  It  is  planned  to  cut 
a  new  channel  for  Butcher's  creek,  after  it 
crosses  the  Chicago  &  Northwestern  right  of 
way,  leading  the  stream  to  Portage  creek. 
With  this  work  started,  the  county  board  of 
supervisors  has  agreed  to  deepen  the  channel 
of  Portage  creek  to  care  for  the  increased 
volume  of  water. 

Minnesota. 

•J»Bids  will  be  received  until  2  p.  m,  Oct.  20, 
by  W.  A.  Seeman,  county  auditor,  Slayton, 
Minn,  for  the  construction  of  tile  ditch  No.  22, 
including  approximately  10,670  ft.  of  12  and  14 
in.  tile,  at  an  estimated  cost  of  $2,707. 

Missouri. 

©Contracts  were  let  on  Oct.  9  for  clearing 
Dardenne  creek  and  for  making  cutoff  for  the 
Dardenne  Creek  Improvement  Drainage  Dis- 
trict No.  3.  The  work  of  clearing  and  re- 
moving drifts  was  awarded  to  Frank  Taubeler, 
Leo  Schneider  and  Henry  Doll  for  $1,305. 
The  work  of  clearing  right  of  way  and  exca- 
vating cutoff,  15,099  cu.  yds.  was  awarded  to 
Omar  Trendley,  St.  Charles.  Mo,  for  18%  cts. 
per  cu.  yd.  Alfred  Riske,  St.  Charles,  Mo,  is 
Engineer  in  charge. 

Montana. 

®The  U.  S.  Reclamation  Service  has  award- 
ed contracts  as  follows  for  the  construction 
of  earthwork  and  structure  for  the  extension 
of  the  main  and  high  line  canals  of  the  Hunt- 
ley Project,  bids  for  which  were  opened  Sept. 
1.  J.  N.  Milton,  Manhattan,  Mont,  at  $29,000 
for  excavating  185,000  cu.  vds  of  earth;  J.  S. 
Hilend,  Cowley,  Wyo,  at  $32,500  for  the  struc- 
tures, except  siphons. 

Texas. 

•f'Bids  will  be  received  until  3  p.  m,  Oct.  30 
(postponement  of  date),  by  the  Medina  Irri- 
gation Co,  520  E.  Houston  St,  San  Antonio, 
Texas,  for  the  building  of  twelve  or  more  con- 
tract sections  of  its  west  canal,  located  about 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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23  miles  west  of  San  Antonio  and  having  an 
aggregate  length  of  approximately  28  miles. 
Canals  will  have  bottom  widths  of  20  ft.  in 
level  ground,  15  ft.  in  sidehill  work,  10  ft.  in 
concrete  lined  channels  and  will  include  ap- 
proximately 1,400,000  cu.  yds.,  classified  exca- 
vation material,  two  reinforced  concrete 
syphons,  concrete  culverts,  flume  approaches 
and  bridge  crossings.  Contract  sections  will  be 
approximately  of  equal  magnitude.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

Drainage  District  No.  2,  Cameron  County, 
Texas,  has  been  established  and  preliminary 
survey  and  estimate  for  same  have  been  made. 


Election  for  the  issuance  of  bonds  will  prob- 
ably be  held  about  the  middle  of  November. 
The  total  area  of  the  district  is  20,289  acres 
and  the  assessed  valuation  of  district  is  $425,- 
962.  The  amount  available  for  bond  issue 
is  $106,490,  and  estimated  cost  of  construction 
is  about  $100,000.  The  total  number  of  cubic 
yards  excavation  required  will  be  519,200.  J.  W. 
Davis,  Vivier  Bldg.,  Brownsville,  Tex.,  is  En- 
gineer. 

The  Hefley  Improvement  District  in  Milam 
county  has  sold  $18,500  of  bonds  and  will  have 
4%  miles  of  levee  constructed  along  Little 
River  to  reclaim  3,800  acres  of  land  from  over- 
flow. W.  A.  Morrison,  Cameron,  Tex.,  is  in- 
terested. 


Canada. 

Good  progress  has  been  made  with  the  irri- 
gation project  of  the  Canadian  Pacific  Ry.  in 
Alberta,  and  the  system  for  the  western  block 
is  now  about  one-half  completed.  In  this  block 
there  have  been  completed  17  miles  of  main 
canal,  254  miles  of  secondary  canals,  and 
1,329  miles  of  distributing  ditches.  The  east- 
ern block  includes  1,156,224  acres  and  $8,- 
000,000  has  been  appropriated-  by  the  com- 
pany to  start  the  work  on  this  block,  which 
includes  about  1,000,000  acres.  Prelim- 
inary surveys  have  been  made  also  for  the 
central  block.  A.  S.  Dennis,  Calgary,  Alberta, 
is  in  charge  of  the  Irrigation  Department  of 
the  Canadian  Pacific  Ry. 


WAT  E  R-WORKS 


Alabama. 

Plans  have  been  made  for  extensions  to 
the  water  works  system  of  Piedmont,  Ala.,  at 
En  estimated  cost  of  $10,000  and  for  the  con- 
struction of  an  electric  light  plant  at  an  esti- 
mated cost  of  $12,000.  Bonds  to  the  amount 
of  $22,000  will  be  voted  on  Oct.  18.  P.  W. 
Roberts  is  Mayor. 

Arkansas. 
•f*Bids  will  be  received  until  10  a.  m.,  Oct.  20, 
by  Board  of  Improvement,  Water  and  Sewer 
Improvement  District  No.  1,  Marked  Tree, 
Ark.,  for  the  construction  of  water  works  sys- 
tem complete,  with  pumping  plant  and  tank 
and  system  of  combined  sewers.  J.  A.  Wright, 
Marked  Tree,  Ark.,  is  Engineer.  M.  W. 
Hazel  is  Secretary  of  the  District. 

California. 

The  Board  of  Supervisors  of  San  Fran- 
cisco, Cal.,  has  authorized  the  purchase  of 
the  Cherry  Creek  lands  and  water  rights  of 
the  Tuolumne  Water  Supply  Co.,  for  a  con- 
sideration of  $652,000.  The  watershed  se- 
cured flanks  the  Lake  Eleanor  basin  on  the 
north,  and  comprises  the  city's  proposed 
Sierra  holdings  for  its  future  water  system. 

At  a  meeting  of  the  Board  of  Trustees  of 
Tulare.  Cal.,  held  on  Oct.  2,  Sloan  &  Robson, 
Nevada  Bank  Bldg.,  San  Francisco,  Cal.,  were 
employed  to  evaluate  the  plant  of  the  Tulare 
Water  Works  Co.,  and  also  to  draw  plans  and 
specifications  showing  in  detail  the  estimated 
cost  of  a  proposed  municipal  water  works  sys- 
tem. 

Bids  for  a  water  works  system  for  the  city 
of  Exeter,  Cal.,  which  were  to  be  opened  Oct. 
18,  have  been  postponed  until  some  time  in 
November.  Sloan  &  Robson,  Nevada  Bank 
Bldg.,  San  Francisco,  Cal.,  are  Engineers. 

Florida. 

Plans  are  being  completed  by  Engineer  G. 
II.  Cairns  of  Gainesville,  Fla.,  for  the  con- 
struction of  a  water  works  and  for  additional 
paving  in  that  city,  estimated  to  cost  $40,000 
and  $35,000  respectively.  The  water  will  be 
secured  from  springs  and  wells.  Bonds  to  the 
amount  of  $75,000  were  voted  Oct.  10  for  these 
improvements. 

Illinois. 

•faBida  will  be  received  until  11  a.  in.,  Oct. 

25,  by  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works,  Chicago,  111.,  for  furnishing  and 
delivering  to  city  at  the  shops  1330  Indiana 
Ave.,  or  2352  Ashland  Ave.,  water  meters, 
in  conformity  with  specifications  mi    file,  as 

follows;  l.otio  %-in,  disc,  860  l-in,  disc,  15  \%- 
ni  disc,  75  2  in.  disc,  25  4-in.  velocity,  10 
»;  in.  velocity.  Bidders  must  submit  with  their 
proposal  a  written  description  of  meters  they 

propOSI    to  furnish  with     drawings  showing 
\arious    dimensions,    details    of  construction, 
weight,  etc.,  and  the  number  of  nutations  re 
quired  to  pass  10  cu,  ft.  of  water  through 

arioil  lize  meters.  Cash  or  certified  check 
for  $1,000  must  accompany  proposal. 

®The  village  of  Lyons,  III.,  has  let  a  con- 
tract to  the  Keystone  Driller  Co,  Mon.idii'.ck 


Blk.,  Chicago,  111.,  for  furnishing  a  large  size 
double  stroke  pumping  outfit. 

®C.  C.  Bowman,  S.  Clayton  St.,  Blooming- 
ton,  111.,  has  been  awarded  the  contract  by  the 
City  Council  of  Chenoa,  111.,  for  the  recon- 
struction of  pumping  machinery  for  building 
pumping  station,  also  a  concrete  circular  res- 
ervoir in  accordance  with  plans  and  specifica- 
tions by  Melluish  &  Broyhill  of  Bloomington. 
The  contract  price  is  $6,800.  Bids  were 
opened  Oct.  9. 

®The  contract  for  the  new  artesian  well  at 
St.  Charles,  111.,  has  been  let  to  Frank  Tim- 
mons  of  Chicago,  111.,  for  $3  per  ft.,  for  the 
first  1,200  ft.,  and  $2.50  per  ft.  for  the  re- 
maining distance  necessary. 

®M.  A.  Moran  of  Canton,  111.,  has  the 
contract  for  building  a  concrete  reservoir  for 
Farmington,  III,  water  works  system.  The 
reservoir  will  hold  133,000  gals.,  and  the  con- 
struction work  will  be  commenced  at  once. 
The  contract  price  is  $3,800. 

®The  Board  of  Local  Improvements  of 
Barrington,  111.,  has  awarded  the  contract  for 
the  construction  of  an  extension  of  the  city 
water  svstem  in  Landwer's  sub-division  to 
H.  D.  A.  Grebe  of  that  village  for  $5,953. 

The  citizens  of  Seaton,  111.,  have  voted 
to  establish  a  first  class  waterworks  system. 
It  is  thought  the  system  will  be  put  in  this 
fall. 

Indiana. 

®J.  E.  Weigel  of  Marion.  Ind.,  has  been 
awarded  the  contract  by  the  Pennsylvania 
Railroad  Co.  for  drilling  an  8-in.  water  well 
on  the  company's  right-of-wav  in  Hartford 
City,  Ind. 

Iowa. 

®The  village  of  Prairieburg,  la.,  has  let  a- 
contract  to  the  Keystone  Driller  Co.,  Monad- 
nock  Blk.,  Chicago,  111.,  for  one  of  their 
single  acting  double  geared  deep  well  pumps, 
for  a  well  in  the  village. 

A  special  election  will  be  held  in  Prairie- 
burg, Iowa,  to  vote  on  the  proposition  of 
issuing  bonds  in  the  sum  of  $5,000  for  the 
erection  of  a  system  of  waterworks  in  the 
town. 

Civil  Engineer  Frskinc  Ramsay  of  Birm- 
ingham, Ala.,  has  been  employed  to  appraise 
the  water  works  system  of  Keokuk,  la.,  by 
the  American  Waterworks  &•  Guarantee  Co., 
owners  of  the  plant.  The  city  contemplates 
purchasing  the  system, 

The  city  of  Mount  Vernon,  la.,  will  con- 
struct a  reinforced  concrete  storage  reser- 
voir. W.  W.  Schirer  is  Clerk.  The  Iowa  En- 
gineering Co.,  Clinton  la.,  is  Engineer. 

Kansas. 

•(•Bids  will  be  received  until  7  p,  m,,  Oct.  25, 

by  J.  VV.  I.icbcng  I.  City  Clerk,  lliawatha, 

Kan.,  for  furnishing  material  and  labor  and 
constructing  an  extension  to  the  present  wa- 
ter works  system.  Tuttle  \-  Pike,  Shuhert 
Theater  Bldg.,  Kansas  City,  Mo,  arc  Engl" 
neers. 

The  city  nf  Pittsburg,  Kan.,  has  purchased 
the  w  aterworks  plant  operating  in  thai  » i t  n 
for  a  consideration  ol  $225,0011. 


Louisiana. 

*J»Bids  will  be  received  until  Nov.  15,  by 
the  town  of  Loreauville,  La.,  for  the  erection 
of  a  wooden  tower  and  tank  and  complete  wa- 
ter works  system.  Specifications  may  be  had 
of  Paul  Bassin,  Box  23,  Loreauville,  La. 

The  property  owners  in  five  of  the  six 
city  wards  of  Monroe,  La.,  on  Oct.  9  voted 
a  5-mill  improvement  tax  levied  in  the  old 
city  limits,  for  the  purpose  of  extending  the 
water,  light  and  sewerage. 

Massachusetts. 

•J«Bids  will  be  received  until  8  p.  m.,  Oct. 

21  (readvertisement  of  bids),  by  Mayor  and 
Aldermen  and  Committee  on  Roads,  Bridges 
and  Sewers,  204  City  Hall,  New  Bedford, 
Mass.,  for  laying  the  cast  iron  pipe  and 
special  castings  for  the  outfall  in  Buzzards 
Bay  of  the  Intercepting  Sewer  System.  Plans 
and  specifications  are  on  file  with  William  F. 
Williams,  City  Engineer. 

Consulting  Engineer  Lewis  D.  Thorpe,  201 
Devonshire  St.,  Boston,  Mass.,  is  preparing 
plans  and  specifications  for  improvements  to 
the  waterworks  system  of  Littleton,  Mass.. 
estimated  to  cost  about  $50,000.  The  im- 
provements contemplated  are :  New  stand- 
pipe  with  a  capacity  of  275,000  gals.,  to  be 
35x40  ft.  and  of  steel ;  pumping  station,  and 
a  system  of  driven  wells. 

Consulting  Engineer  Lewis  D.  Thorpe  of 
Boston,  Mass.,  has  practically  completed  the 
plans  for  new  additions  to  the  waterworks 
system  of  Norwood,  Mass.,  estimated  to  cost 
$80,000.  The  work  will  include  a  pumping 
station  and  a  steel  tank  of  1,000,000  gals,  ca- 
pacity, to  be  60  ft.  in  diameter  and  55  ft. 
high.  Bids  for  this  work  will  be  asked 
shortly. 

Michigan. 

®Thc  Village  Council  of  Grosse  Pointe 
Shores,  Mich.,  has  awarded  the  contract  for 
the  laying  of  new  water  mains  throughout 
the  village  to  Cornelius  Cronin. 

The  Board  of  Public  Works  of  Battle 
Creek,  Mich.,  has  received  bids  for  the  in- 
stallation of  two  new  boilers  at  the  Goguac 
pumping  station  from  the  following:  Brow- 
nell  Boiler  Co.,  Dayton,  O. ;  Erie  City  Iron 
Works,  Erie,  Pa.;  Erie  Boiler  Works,  Erie, 
Pa.,  and  the  Hawkes  Co.  The  bids  range 
from  $l..'>nii  to  $2,800.  With  other  improve- 
ments the  work  will  cost  approximately 
$3,000. 

Mayor  Farrell  of  Kalamazoo,  Mich.,  is 
agitating  the  proposition  to  submit  the  ques- 
tion of  issuing  bonds  in  the  sum  of  $50,000 
for  the  erection  of  two  new  standpipes  to  sup- 
pi)  the  eas|  and  south  sides  with  water,  to 
the  VOters  of  the  city. 

Mississippi. 

The  citizens  of  Vaiden,  Miss.,  on  Oct  7 
voted  against  the  issuance  of  bonds  for  the 
purpose  of  installing  a  waterworks  system. 

I  he  Cit\  Council  of  Vicksburg,  Miss.,  has 
accepted  the  report  of  tin-  special  committee 
which  provides  for  a  special  election  for 
issuing  bonds  to  build  a  modern  waterworks 


■|a  indicates  work  now  open  for  bids.    <•'  indicates  a  contract  let  recently. 
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plant.  The  date  of  the  election  will  be  set 
at  a  meeting  of  the  Council  on  Oct.  23. 

Missouri. 

The  Warrensburg,  Mo.,  City  Council  has 
declared  in  favor  of  municipal  ownership  of 
waterworks  and  electric  lights.  It  is  the  pur- 
pose of  the  city  to  call  an  election  and  vote 
bonds  sufficient  to  build  a  new  combination 
water  and  light  plant. 

Montana. 

I'inal  preparations  have  been  made  by  the 
City  Council  of  Helena,  Mont.,  for  the  for- 
mal taking  over  of  the  plant  and  business  of 
the  Helena  Water  Works  Co. 

Nebraska. 

®The  Water  Board  of  Omaha,  Neb.,  has 
let  the  contract  for  the  laying  of  a  14-in. 
water  main  on  California  St.,  40th  to  48th, 
and  an  8-in.  main  from  45th  and  Erskine  Sts. 
to  the  Nebraska  School  for  the  Deaf,  to  the 
Katz  Construction  Co.,  of  that  city,  for  $11,- 
500  The  Board  also  voted  to  proceed  with 
securing  a  right-of-way  for  a  second  48-in. 
main  from  the  Florence  pumping  station. 
Plans  have  been  drawn. 

The  State  Auditor  of  Nebraska  has  ap- 
proved the  bond  issue  of  $15,000  by  the  city 
of  Tecumseh,  Neb.,  for  the  extension  of  the 
water  service.    J.  C.  Moore  is  City  Auditor. 

Nevada. 

The  citizens  of  Winnemucca,  New,  have 
circulated  a  petition  and  presented  the  same 
lo  the  County  Commissioners  asking  for  a 
municipal  waterworks  system. 

New  Jersey. 

The  United  Water  Co.  has  been  instructed 
by  the  State  Public  Utility  Commission,  Tren- 
lon,  N.  J.,  to  construct  a  system  of  water 
mains  in  the  streets  of  the  borough  of  Oak- 
lyn,  N.  J. 

New  York. 

®The  Board  of  Contract  and  Supply  of 
Schenectady,  N.  V.,  has  awarded  the  contract 
for  the  laying  of  water  mains  in  Kelvin  St., 
Golf  Ave.  and  Fairfield  Ave.,  and  in  part  of 
Alain  Ave.,  to  A.  C.  Ford  at  $0.22  per  lin.  ft. 

Civil  Engineer  W.  H.  Reynolds  is  prepar- 
ing plans  for  tiie  installation  of  a  water- 
works svstem  in  the  village  of  Fort  Ami, 
N.  Y. 

•J*Bids  will  be  received  until  11  a.  m.,  Oct.  31, 
by  Board  of  Water  Supply,  165  Broadway, 
New  York  City,  for  Contract  75.  including 
the  construction  of  the  Bay  Ridge  conduit,  a 
portion  of  the  city  pipe  lines  of  Catskill  Aque- 
duct, in  the  city  aqueduct  department,  and  ex- 
tending from  the  junction  of  36th  St.  and  5th 
Ave.  in  the  Borough  of  Brooklyn.  New  York- 
City,  in  a  generallv  southwesterlv  direction 
along  5th  Ave..  64th  St.,  4th  Ave..  67th  St. 
and  2d  Ave.,  to  70th  St.  and  through  79th  St. 
to  the  Shore  Road.  The  work  to  be  done  in- 
cludes the  furnishing  and  laying  of  about  16,- 
•100  ft.  of  48-in.  cast-iron  pipe,  36  ft.  of  36-in. 
cast-iron  pipe,  valves  and  other  appurtenances, 
together  with  maintenance  for  one  year. 

North  Carolina. 

Plans  are  being  made  by  Engineer  W.  C, 
Uiddick  of  West  Raleigh,  N.  C.  for  the  con- 
struction of  a  new  water  works  in  Weldon. 
N.  C,  estimated  to  cost  $38,000.  The  source 
of  supply  will  be  Chocyotte  Creek.  The  work 
will  include  water  and  sewerage  pumping  sta- 
tion. 

North  Dakota. 

•{•Bids  will  be  received  until  8  p.  m.,  (  >ct. 
23,  by  City  Council.  Washburn,  N.  Dak.,  for 
the  construction  of  about  3,200  lin.  ft.  of  6-in. 
water  mains.  Plans  and  specifications  are  on 
file  with  S.  H.  Westniillcr.  City  Auditor. 

•{•Bids  will  be  received  until  8  p.  m.,  Oct. 
23,  by  City  Council  Washburn,  N.  Dak.,  for 
the  construction  of  3,200  lin.  ft.  of  6-in. 
water  mains.  Plans,  profiles,  specifications 
and  form  of  contract  are  on  file  with  H.  S. 
Westmiller.  City  Auditor. 


Ohio. 

•{•Bids  will  be  received  until  noon.  Oct. 
31,  by  Director  of  Public  Service,  I.  O.  Hoff- 
man, Secy.,  Cleveland,  O.,  for  furnishing  all 
necessary  labor  and  material  tor  the  con- 
struction of  a  West  Side  Lake  tunnel  for  the 
Water  Department  of  the  city.  Plans  and 
specifications  may  be  obtained  of  the  Supt. 
of  the  Water  Department. 

©Thomas  Currury  of  Cincinnati,  O.,  has 
been  awarded  the  contract  by  the  Village 
Trustees  of  Oxford,  O.,  D.  P.  Beaton,  Village 
Clerk,  for  the  extension  of  the  water  mains 
of  the  village  for  $3,879.  Bids  were  opened 
Oct.  6. 

®The  Beers  Offut  Construction  Co.,  of  Fort 
Wayne,  lnd.,  has  been  awarded  the  contract  by 
the  Department  of  Public  Service  of  Toledo. 
O.j  for  the  construction  of  a  filtered  water 
reservoir  having  a  capacity  of  approximately 
5,000,000-gals.,  located  upon  the  ground  adja- 
cent to  the  high  service  pumping  station  for 
$114,400.  The  work  includes  excavation,  con- 
crete work,  gate  house,  valves,  laying  cast 
iron  pipe.  etc.    Bids  were  opened  Sept.  29. 

The  City  Council  of  Zanesville,  O.,  has 
passed  an  ordinance  providing  for  the  issu- 
ance of  bonds  to  the  amount  of  $8,000  for  the 
purpose  of  purchasing  water  pipes  to  extend 
and  re-lay  the  water  pipes  of  the  waterworks 
plant  in  Brighton.     A.  H.  Gorrell  is  Mayor. 

The  East  End  Citizens'  League  of  Dayton. 
O.,  favors  the  $600,000  bond  issue  for  an  im- 
provement of  the  waterworks  system. 

Chester  &  Fleming,  Hydraulic  Engineers, 
Pittsburg,  Pa.,  have  been  employed  by  the 
city  of  Alliance,  ().,  to  make  an  investiga- 
tion and  submit  a  report  with  recommenda- 
tions on  proposed  improvements  and  exten- 
sion of  water  supply. 

Oklahoma. 

The  Crystal  Water  Co.  of  Muskogee.  Okla.. 
has  been  incorporated  with  a  capital  stock  of 
$1,000.  The  incorporators  arc:  II.  C.  Leete. 
O.  F.  Marsh,  W.  L.  Mayes,  all  of  Muskogee. 

The  Town  Council  of  Muldrow,  Okla.,  has 
decided  not  to  install  a  waterworks  plant.  An 
electric  light  plant  is  practically  assured. 

The  Attorney  General  of  Oklahoma  has 
approved  the  bond  issue  of  $60,000,  issued  by 
the  city  of  Pawhuska,  Okla.,  for  the  exten- 
sion of  the  waterworks  system. 

Oregon. 

The  citizens  of  Falls  City,  Ore.,  at  a  recent 
election,  voted  the  issuance  of  bonds  to  the 
amount  of  $5,000  for  the  extension  to  the 
municipal  waterworks  system. 

Pennsylvania. 

®The  State  Hospital  Commission  of  Penn- 
sylvania has  awarded  the  contract  for  the 
erection  of  a  pumping  station  and  for  the 
installation  of  pipings,  etc.,  at  Ritlersville,  to 
George  H.  Hardncr  for  $20,700  and  $1,620, 
respectively. 

Bids  were  opened  at  Greencastle,  Pa.,  for 
the  building  of  a  12,000,000  gal.  storage  reser- 
voir for  the  borough  water  supply  commission, 
the  work  to  be  completed  in  90  days  with 
bonus  and  penalty  agreement.  The  detailed 
schedule  of  bids  is  as  follows,  ( \)  standing  for 
bid  of  Thomas  Fitzgerald.  Jr..  Fredonia,  N.  Y. ; 
(2)  for  bid  of  Whiting-Turner  Contracting 
Co.,  Baltimore,  Md. ;  (3)  for  bid  of  G.  W.  En- 
sign. Camp  Hill.  Pa.;  (4)  for  bid  of  Jas.  Ferrv 
&  Sons.  Pittsburgh.  Pa.:  (5)  for  bid  of  Sam'l 
P.  Eugh,  Hagerstown.  Md.:  (6)  for  bid  of 
Hutchinson  &  Vanoshland,  Newark.  X.  Y.,  ami 
(7)  for  bid  of  Gifford  Contracting  Co.,  Tamai- 
ca,  N.  Y. : 

Top  soil  excavation.  2,500  cu. yds 

Rxcavattng.  2.">.ooo  cu.  yds  

Concrete  lining.  1,250  cu.  yds.. 

Cement.  50  cu.  yds  

Grout,  ">ftfi  bags  

Screens  with  cast    iron  frame-, 

150  sq.  ft  

Valve  chamber  complete,  1  

67V4  ft.  bridge  and  gate,  1  

Weir  house  and  boxes,  1  

S-in.  cast  iron  pipe.  1,100  ft  

S-in.  wooden  pipe.  750  ft  

Crushed  stone,  250  cu.  yds  

Wire  fence  and  sate.  760  ft.. 

Totals   


Plans  are  being  prepared  by  Engineer  .1  I 
Henry  of  Hollidaysburg,   Pa.,   for  the  con- 
struction of  a  waterworks  system  in  the  bor 
OUgh  of  Martinsburg,  Pa.,  estimated  to  cost 
$20,000. 

The  Water  Board  of  Reading,  Pa.,  has  pur 
chased  a  tract  of  land,  consisting  of  79  acres, 
in  Muhlenberg  township,  to  be  used  for  addi- 
tional extensions  of  the  waterworks.  Plan- 
are  under  way  for  the  first  new  reservoir  to 
be  built  on  the  land. 

South  Carolina. 

The  citizens  of  Camden,  S.  C,  at  a  recent 
election  voted  in  favor  of  installing  a  munici 
pal  waterworks  system  instead  of  granting  a 
franchise  to  private  parties.  The  question 
of  issuing  bonds  for  the  construction  of  the 
plant  will  lie  decided  upon  shortly  by  an- 
other vote  of  the  citizens. 

Tennessee. 

S.  J.  Veltman  of  Paris,  Tenn.,  has  been 
awarded  a  contract  by  the  town  of  McKenzie. 
Tenn.,  for  the  laying  of  about  five  miles  of 
water  mains.  The  work  is  to  be  completed  by 
the  latter  part  of  December. 

Texas. 

®The  Board  of  City  Commissioner?,  of 
Dallas,  Tex.,  has  approved  the  proposal  of 
the  Harris  Air  Pump  Co.,  of  Indianapolis, 
lnd.,  which  is  to  furnish  pumps  for  two 
wells  at  the  Union  Hospital,  one  well  in 
Hughes  pasture,  one  at  the  southwest  corner 
of  Turtle  Creek  reservoir  and  five  in  West 
Dallas,  and  to  guarantee  to  deliver  from  these 
nine  wells,  and  the  Sharp  well,  which  is  al- 
ready equipped,  at  least  2,500,000  gals,  of 
water  each  24  hours,  for  a  consideration  of 
$1,591. 

®Wm.  G.  Schuwirth,  Commerce.  San  An- 
tonio. Tex.,  has  been  awarded  the  contract  by 
P.  W.  Guincy,  Captain  and  Quartermaster 
U.  S.  A..  Fort  Sam  Houston.  Tex.,  for  the  ex- 
tension to  the  water  distributing  system  for 
?6,449.  The  work  includes  installing  about 
3.710  lin.  ft.  of  10-in.  water  main  from  pump 
ing  plant  to  tanks  at  Fort  Sam  Houston.  Bids 
were  opened  Sept.  26. 

Advices  from  Smithville,  Tex.,  state  that 
Yerger  Hill  has  let  the  contract  to  Taylor, 
Roberts  &  Co..  of  Houston,  Tex.,  to  drill 
an  artesian  well  at  Shipps  lake  for  irrigation 
purposes  and  to  keep  the  supply  of  water  up 
in  the  lake. 

The  Attorney  General  of  Texas  has  ap- 
proved an  issue  of  bonds  to  the  amount  of 
$8,000  by  the  city  of  Bryan,  for  waterworks 
improvements,  and  to  the  amount  of  $5,n00 
for  sewer  improvements. 

From  Corpus  Christie.  Tex.,  comes  a  report 
that  a  $300,000  corporation  will  be  formed 
there  and  chartered  under  the  state  laws  for 
the  purpose  of  building  a  water  plant  to  sup- 
ply the  city  with  water  needs.  The  method 
that  will  be  employed  in  getting  the  water  is 
to  dam  the  Oso  River,  several  miles  west  of 
the  city,  and  to  conserve  the  storm  waters 
that  fall  during  the  winter  and  spring  months 

Parties  from  Chicago  and  St.  Louis  were 
in  Menard,  Tex.,  last  week  making  final  ar- 
rangements  for  putting  in  waterworks,  elec- 
tric lights,  ice  plant  and  creamery.     The  esti 
mated  cost  of  these  improvements  i>  $50,000 

Virginia. 

Plans  are  being  laid  by  the  Norfolk  County 
Water  Co..  Norfolk.  Va..  for  extensive  devel- 
opment of  additional  water  supply  which  will 
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•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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involve  the  expenditure  ef  between  $800,000 

and  $400,000. 

Washington. 

®Rounds-Hursen  Co.,  Globe  Blk.,  Seattle, 
Wash.,  have  been  awarded  the  contract  by 
Cummings  &  Kiehl,  general  contractors  for 
the  Cedar  River  pipeline,  for  two  gate  houses 
at  the  Green  Lake  reservoirs,  Seattle,  for 
approximately  $20,000.  The  buildings  will 
be  32x40  ft.,  with  concrete  foundations,  steel 
constructed  and  faced  with  pressed  brick  and 
terra  cotta.    A  tile  roof  is  specified. 

It  is  reported  that  the  City  Council  of 
Ellensburg,  Wash.,  has  passed  an  ordinance 
making  the  city  a  special  improvement  dis- 
trict, bonded  to  pay  for  the  municipal  water- 
works. The  waterworks  will  be  erected  near 
the  county  poor  farm,  seven  miles  north  of 
town,  and  preparations  for  securing  a  right- 
of-way  for  the  pipe  line  to  the  city  are  well 
under  way. 

The  City  Council  of  Pasco,  Wash.,  has 
passed  an  ordinance  providing  for  the  pur- 
chase of  the  city  waterworks  from  the  Pacific 
Power  &  Light  Co.,  by  condemnation  pro- 
ceedings. The  city  has  offered  $46,000  for 
the  plant,  and  contemplate  improvements  ag- 
gregating $4,000. 

The  City  Council  of  Spokane,  Wash.,  has 
passed  an  ordinance  for  the  extension  of  city 
water  mains  from  Central  to  Francis  Aves., 
on  Division  St. 


Evans,  Coleman  &  Evans,  Marion  St.,  foot- 
bridge, Seattle,  Wash.,  at  $4.20  per  ft.,  sub- 
mitted the  lowest  bid  to  the  Water  Depart- 
ment of  Vancouver,  B.  C,  for  1,258  ft.  of 
30-in.  continuous  steel  riveted  pipe. 

Following  bids  were  submitted  to  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  Oct. 
6  for  the  construction  of  water  mains  on 
28th  Ave.  N.  W.,  et  al.,  engineer's  estimate, 
$16,800;  Church  &  Erickson,  $14,204;  R.  J. 
Barter,  $15,286;  Ferguson-Colt  Co.,  Arcade 
Annex,  $14,127,  and  Jahn  Contracting  Co., 
$14,601.  _ 

The  citizens  of  Connell,  Wash.,  at  a  recent 
election  voted  against  the  proposition  to  issue 
bonds  in  the  sum  of  $15,000  for  the  con- 
struction of  a  waterworks  system. 

West  Virginia. 

•"•Bids  will  be  received  until  4  p.  m.,  Oct.  23, 
by  R.  R.  Roberts,  Mayor,  Northfork,  W.  Va., 
for  erection  complete  and  furnishing  mate- 
rials for  two  50,000  gal.  water  tanks.  Plans 
and  specifications  are  on  file  with  Walter 
Proctor.  City  Engineer  and  the  Mayor. 

The  city  of  Grafton,  W.  Va.,  contemplates 
making  extensions  to  the  water  works  system 
at  an  estimated  cost  of  $90,000.  No  engineer 
has  as  yet  been  selected.  The  Finance  Com- 
mittee has  charge  of  the  work. 

Wisconsin. 

►{•Rids  will   be   received   until   7:30  p.  m.. 


Oct.  24,  by  Board  of  the  Village  of  South 
Wayne,  Wis.,  for  furnishing  all  material  and 
labor  necessary  for  the  construction  of  a 
complete  waterworks  system,  comprising 
pumping  machinery,  deep  well,  tower  and 
tank,  power  house  and  a  distribution  system 
approximately  6,000  ft.  long.  O.  J.  Olson  is  . 
President  and  B.  W.  Hicks,  Vulcan,  Mich., 
is  Engineer. 

•"•Bids  will  be  received  until  10 :30  a.  m., > 
Oct.   20,   by   Department   of   Public  Works,, 
Milwaukee,   Wis.,   for   furnishing  the  water: 
department  of  the  city  of  Milwaukee,  Wis.,  I 
10  tons  of  the  best  quality  of  refined  pure ! 
Omaha   lead.     Bidders   will   state  price  per 
ton  of  2,000  lbs.  delivered  freight  and  cart- 
age free  at  the  city  hall.    H.  E.  Briggs  is 
Commissioner. 

®The  Keystone  Driller  Co.,  Chicago  and 
Beaver  Falls,  Pa.,  has  been  awarded  the  con- 
tract  for   deep  well   plunger  pump   by  the 
city  of  Platteville,  Wis,  for  $3,024.    Bids  were  ) 
opened  Oct.  2. 

The  citizens  of  Fond  du  Lac,  Wis.,  have 
voted  bonds  to  the  amount  of  $345,00d  for 
the  purchase  of  the  local  waterworks  plant. 

Canada. 

The  citizens  of  Melita,  Man.,  will  vote 
shortly  on  the  proposition  to  issue  bonds  in 
the  sum  of  $4,000  to  provide  the  town  with 

water  wells. 
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Alabama. 

®The  City  Council  of  Auburn,  Ala,  has 
let  the  contract  for  the  construction  of  about 
7,500  ft.  of  sewers  in  that  town  to  W.  S. 
Bonner  of  Lineville,  Ala,  and  J.  L.  Hender- 
son of  Woodlawn,  Ala. 

Arkansas. 

Pride  &  Fairley  of  Osceola.  Ark,  have 
recently  completed  plans  and  specifications 
for  the  installation  of  a  sewer  system  in 
that  city.  The  estimated  cost  of  the  system 
is  $20,000. 

California. 

The  City  Trustees  of  Venice,  Cal,  recently 
met  to  consider  the  project  of  draining  the 
back  country,  extending  the  outfall  sewer_  to 
Hyperion  or  in  that  vicinity,  and  establishing 
a  municipal  water  plant. 

Colorado. 

The  City  Council  of  Pueblo,  Colo,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  a  storm  sewer  in  storm  sewer 
district  No.  1.  The  district  affected  com- 
prises the  territory  lying  between  10th  and 
24th  streets,  and  West  street  and  the  Foun- 
tain. 

Delaware. 

The  city  of  Wilmington,  Del,  has  agreed 
to  purchase  the  existing  sewer  plant  in  that 
city  from  the  Wilmington  Sewerage  Co.  for 
$160,000.    The  system  will  be  enlarged. 

Georgia. 

®The  village  of  Summcrville,  Ga,  has 
awarded  the  contract  for  the  new  sewerage 
to  Guild  &  Co,  of  Chattanooga,  Tcnn,  For 
$11,000  The  work  will  be  confined  to  the 
First  Ward  and  will  be  commenced  at  once. 

The  city  of  Barnesvillc,  Ga,  has  sold  bonds 
to  the  amount  of  $50,000  to  the  Citizens'  Bank 
<,i  that  city.  Of  that  amount  $15,000  will 
be  used  to  extend  the  sewerage  system  and 
enlarge  the  electric  light  and  water  plant 
J.  C.  Collier  is  mayor. 

Idaho. 

Business  men  of   Kellogg,   Idaho,  conlein 
plate   circulating   another    petition  providing 
for  the  installation  of  a  sewer  system. 


Illinois. 

•"•Bids  will  be  received  until  2  p.  m,  Oct. 
24,  by  Board  of  Local  Improvements,  Ham- 
mond, 111,  for  the  construction  of  an  under- 
ground system  of  drainage,  estimated  to  re- 
quire an  expenditure  of  about  $4,237.  Plans 
and  specifications  are  on  file  with  W.  J.  Day, 
Bement,  111,  engineer,  and  with  village  clerk  of 
Hammond,  111. 

®The  Board  of  Local  Improvements  of 
Galesburg,  111,  has  let  the  contract  for  the 
construction  of  a  sewer  in  Day  and  Berrien 
Sts,  to  Jas.  O'Connor. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Improvements,  Chicago,  111, 
E.  J.  Glackin,  Secretary,  for  constructing  sew- 
ers in  various  streets.  Bids  opened  Oct.  10: 
(1)  Louis  Scully,  (2)  A.  Moloney,  (3)  A. 
Nortodonato,  (5)  Ch.  Fosco,  (6)  M.  Pontor- 
elli,  (8)  C.  Malone,  (9)  A.  Scully,  (10)  F. 
Seip 
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The  City  Council  of  Princeton,  111,  has* 
passed  two  ordinances  providing  for  the  con-i 
struction  of  sewers  in  both  the  north  and 
south  ends  of  the  city.  One  sewer  will  be-  i 
gin  on  Hudson  street,  between  Sherman  and  . 
Euclid  avenue,  and  run  east  185  feet,  to  con- , 
nect  with  a  proposed  sewer  to  be  laid  along ' 
dark  street.  The  other  line  is  to  run  f  rom  \ 
Thompson  street,  between  Main  and  Church ! 
streets,  north  to  and  along  the  south  side/ 
of  the  court  house  square. 

The  Board  of  Local  Improvements  of  Sil- 
vis,  111,  has  recommended  the  expenditure  of 
$2,700  for  extension  of  the  sewer  system  of 
the  village. 

City  Engineer  Ralph  Rollo  of  Murphysboro, 
111,  has  commenced  the  work  of  getting  an 
estimate  of  the  cost  of  the  sewer  which  is 
to  belt  the  city  from  Poplar  and  15th  Sts., 
to  near  the  present  outlet  of  the  city  sewer, 
east  of  the  city. 

Bids  will  be  received  until  8  p.  m,  Oct.  25. 
by  Board  of  Local  Improvements,  Blue  Island. 
Ill,  for  construction  and  laying  of  vitrified 
pipe  sewer  with  manholes,  catch  basins  and 
vitrified  tile  pipe  house  connection  drains  in 
Collons  St,  from  Maple  Ave.  to  Greenwood 
Ave.    J.  A.  Wessel  is  Chairman  of  the  Board. 

Indiana. 

■{•Bids  will  be  received  until  10  a.  m..  Oct. 
18,  by  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  construction  of  a  local  sewer 
in  alley  west  of  Reid  place  from  alley  south 
of  Prospect  St.  to  a  point  265  ft.  south. 

•"•Bids  will  In-  received  until  10  a.  in,  Oct. 
IS,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  in 
alley  west  of  Barth  Ave,  from  Lagrange 
Ave    to  Raymond  St. 

*H'»i<ls  will  be  received  until  10  a.  m,  Oct. 
IS.  by  Board  of  Public  Works,  Indianapolis, 
Ind  .  for  the  construction  of  a  local  sewer 
in  Broadwav  from  31th  St.  to  Fairgrounds 
Ave.  -  J 

■{•Bids  will  be  received  until  |o  a.  m  ,  Nov. 
13,  by  Depot  Quartermaster,  JelTersonville. 
hul.  for  constructing  a  concrete  and  frame 
toilet,  laying  8  in.  terra  cotta  drain  and  %- 
in  galvanized  iron  water  pipe  and  making 
all  connections  complete  at  the  Shiloh  Na- 
tional Cemetery,  Pittsburg  Landing,  Tenn. 

•{•Bids  will  be  received  until  10  a  in,  Oct, 
' I ,  by   Hoard  of   Public  Works.  S     V  Mar- 

tholome,  clerk,  Evansville,  Ind,  for  the  fol- 


•!•  indicntes  work  now  open  for  bida.    ®  indicates  a  contract  let  recently. 
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lowing  described  improvements :  Local  sewer 
from  a  sewer  in  Kentucky  Ave.  east  20  ft. 
along  Adams  Ave.  thence  south  141  ft.,  thence 
east  600  ft.  to  Sholz  Avenue. ;  said  sewer 
shall  be  20  ft.  of  24-in.  pipe  and  740  ft.  of 
15-in.  pipe,  one  manhole  and  21  inlets.  Local 
sewer  from  a  sewer  in  Franklin  St.,  north 
along  Sixth  Ave.  to  an  alley  in  Block  58, 
Lamasco,  thence  through  said  alley  in  Block 
58,  Lamasco ;  said  sewer  shall  be  15-in  pipe 
and  12-in.  pipe,  3  inlets  and  2  manholes. 

®The  Town  Council  of  South  Whitley,  Ind., 
has  let  a  contract  to  Arthur  Slagel  of  that 
town  for  the  construction  of  1,110  ft.  of 
sewerage  along  Front  St.,  for  $1,625;  11-in. 
tile  will  be  used. 

®The  Board  of  Public  Works  of  Muncie, 
Ind.,  has  granted  a  contract  to  William  Tor- 
rence  for  the  construction  of  a  local  sewer 
in  First  St.,  for  $3,938. 

The  Board  of  Public  Works  of  New  Al- 
bany, Ind.,  is  advertising  for  bids  on  the  con- 
struction of  a  sanitary  sewer  on  the  east 
side  of  Vincennes  St.,  from  the  Charlestown 
road  south  to  a  point  near  Chartres  St.  The 
length  of  the  proposed  sewer  is  500  ft.,  and 
the  estimated  cost  is  $900. 

Iowa. 

®The  Younglowe  Construction  Co.,  of 
Sioux  City,  la.,  has  been  awarded  the  contract 
by  the  City  Council  of  Mason  City,  la.,  for 
the  construction  of  two  sewage  disposal  plants 
for  $5,689  and  $23,790.  Bids  were  opened 
Oct.  9. 

Resolutions  of  necessity  have  been  intro- 
duced in  the  City  Council  of  Des  Moines, 
la.,  providing  for  the  construction  of  a  sewer 
that  will  cover  the  territory  around  North 
Union  St. 

The  City  Council  of  Iowa  City,  la.,  has 
approved  City  Engineer  Watkins'  plans  and 
specifications  and  has  decided  to  advertise 
for  bids  for  the  construction  of  a  new  sewer 
in  East  Jefferson  St.,  Evans  St.,  Hotz  Ave., 
etc.  The  sewer  will  be  about  3,000  ft.  long, 
and  will  cost  from  $2,000  to  $2,500. 

The  citizens  of  Mount  Pleasant,  la.,  will 
vote,  Oct.  24,  on  the  question  of  establishing 
a  new  sanitary  sewer  district  down  Shipe 
Run  valley,  and  on  the  erecting  of  a  terminal 
sewage  disposal  plant.  Bonds  to  the  amount 
of  $30,000  will  be  voted  upon. 

Kansas. 

The  City  Commission  of  Coffeyville,  Kan., 
has  passed  a  resolution  providing  for  the 
construction  of  a  complete  sanitary  sewer 
system  in  the  new  sewer  district  No.  5.  It 
calls  for  a  12-in.  main  sewer,  laterals,  catch 
basins  and  septic  tank. 

The  City  Council  of  Garden  City,  Kan., 
has  ordered  the  construction  of  a  trunk  sewer 
in  Fulton  St.,  from  12th  St.,  on  the  west, 
to  Fourth  on  the  east,  along  Fulton  and  thence 
south  on  Fourth  to  Maple.  Plans  were  pre- 
pared by  the  J.  S.  Worley  Co.,  206-7  Reliance 
Bldg.,  Kansas  City,  Mo. 

Kentucky. 

•{•Bids  will  be  received  until  noon,  Oct. 
20,  by  Commissioners  of  Sewerage,  605  Equit- 
able Bldg.,  Louisville,  Ky.,  for  the  construc- 
tion of  32d  St.  and  Dumesnil  St.  sewer,  Con- 
tract No.  85.  The  work  consists  mainly  of 
the  construction  of  960  ft.  of  66-in.,  494  ft. 
of  60-in.  and  851  ft.  of  30-in.  plain  concrete 
sewer ;  1,454  ft.  of  earth  excavation,  depth 
of  cut  19  to  23.5  ft. ;  851  ft.  of  earth  excava- 
tion, depth  of  cut  2.5  to  11.5  ft.;  1,068  cu. 
yds.  of  concrete  and  500  ft.  of  8-in.  under- 
drain. 

The  Board  of  Public  Works  of  Louisville, 
Ky.,  has  ordered  sewers  constructed  in  Wal- 
nut St.,  from  26th  to  28th  Sts.,  and  in  Dun- 
can St.,  from  23rd  to  25th  Sts.  This  work 
will  cost  about  $4,000. 

Maryland. 

The  Board  of  Estimates  has  been  asked  by 
the  Sewerage  Commission  of  Baltimore,  Md.. 
of  which  Calvin  W.  Hendrick  is  chief  engi- 
neer, for  an  appropriation  of  $4,000,000  for 
1912.    This  amount  will  be  chiefly  used  in 


the  construction  of  laterals  and  mains  in 
different  sections  of  the  city. 

Michigan. 

The  Laurium,  Mich.,  Village  Council,  on 
Oct.  14,  it  is  reported,  sold  bonds  to  the 
amount  of  $24,500,  for  the  construction  of 
a  sewer  system. 

Minnesota. 

Civil  Engineer  John  G.  Lawson  has  been 
employed  by  the  village  of  Proctor,  Minn., 
for  the  purpose  of  making  plans  and  speci- 
fications for  the  sewer  system,  which  is  to 
be  built  there  within  the  next  year.  The 
system  will  drain  the  residence  and  business 
districts,  entering  into  a  main  trunk  sewer, 
which  will  run  to  the  south  of  the  village 
and  empty  into  septic  tank  and  filtering  beds. 
The  system,  it  is  estimated,  will  cost  $75,000. 

The  City  Council  of  Duluth,  Minn.,  has 
been  asked  to  authorize  the  city  engineer 
to  prepare  an  estimate  of  the  cost  of  con- 
structing a  storm  sewer  in  Sixth  St.,  be- 
tween 21st  and  23rd  Aves. 

Missouri. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  awarded  a  contract  to  the 
Boyd  Construction  Co.,  of  that  city,  for  the 
construction  of  a  sanitary  sewer  that  is  to 
drain  the  district  bounded  by  Brookside  Blvd., 
Ward  parkway,  54th  St.  and  Lindell  Ave., 
at  a  cost  of  $61,726.  Paul  McGeehan,  chief 
engineer  of  the  sewer  division,  prepared  plans 
for  this  work. 

®The  City  Council  of  Sedalia,  Mo.,  has 
let  the  contract  for  the  construction  of  the 
southeast  sewer  to  Gorrell  &  Detjen  for 
$11,433. 

®D.  B.  Kelly  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  St. 
Joseph,  Mo.,  for  the  construction  of  a  sewer 
in  district  45. 

Nebraska. 

®The  contract  for  a  sewer  system  at  Spring 
Lake,  So.  Omaha,  Neb.,  has  been  let  the  Geo. 
Paks  &  Co.,  441  N.  24th  St.,  So.  Omaha. 
King  &  Rohrbough,  McCauge  Blk.,  Omaha, 
are  engineers. 

The  plans  for  sewer  district  No.  4  have 
been  completed  by  City  Engineer  Shannon  of 
Nebraska  City,  Neb.,  and  have  been  presented 
to  the  City  Council  for  approval. 

Plans  and  specifications  are  being  completed 
by  Consulting  Engineers  Bruce  &  Standeven, 
Bee  Bldg.,  Omaha,  Neb.,  for  the  construction 
of  a  sewer  system  in  Scottsbluff,  Neb. 

The  City  Council  of  Schuyler,  Neb.,  it  is 
reported,  is  asking  for  bids  for  the  construc- 
tion of  a  sewer  system  estimated  to  cost  ap- 
proximately $60,000.  Bruce  &  Standeven,  Bee 
Bldg.,  Omaha,  Neb.,  are  engineers. 

New  Jersey. 

®The  Monmouth  Contracting  Co.,  of  Red 
Bank,  N.  J.,  has  been  awarded  the  contract 
by  the  village  of  Bradley  Beach,  N.  J.,  for 
the  extension  of  the  sewer  system  for  $11,664. 

New  York. 

The  Village  Trustees  of  Sea  Cliff,  N.  Y., 
are  contemplating  the  installation  of  a  sewer 
system  at  an  estimated  cost  of  $120,000.  Clyde 
Potts,  30  Church  St.,  New  York  City,  is  en- 
gineer. 

The  citizens  of  Cornwall,  N.  Y.,  have  peti- 
tioned the  Village  Trustees  for  the  construc- 
tion of  a  sewer  system. 

The  City  Council  of  Oswego,  N.  Y.,  has 
approved  the  plans  prepared  by  Consulting 
Engineer  T.  Chalkley  Hatton  of  Wilmington, 
Del.,  for  a  sewer  system,  and  has  submitted 
the  same  to  the  State  Board  of  Health  for 
approval.  The  estimated  cost  of  the  svstem 
is  $182,000. 

•{•Bids  will  be  received  until  11a.  m.,  Oct.  25, 
by  Alfred  E.  Steers,  President  of  the  Borough 
Brooklyn,  New  York  City,  for  ten  sewer 
contracts,  the  largest  one  being  No.  1,  for  fur- 
nishing all  the  labor  and  material  required  for 
constructing  a  sewer  in  Crown  St.,  between 
Washington  and  Bedford  Aves.  The  Engi- 
neer's preliminary  estimate  of  the  quantities 
is  as  follows :    124  lin.  ft.  of  15-in.  pipe  sewer, 


laid  complete,  including  all  incidentals  and 
appurtenances ;  1,325  lin.  ft.  of  12-in.  pipe  sew- 
er, laid  complete,  including  all  incidentals  and 
appurtenances;  36  lin.  ft.  of  12-in.  cast  iron 
pipe,  laid  in  place  complete,  including  concrete 
casing  and  all  incidentals  and  appurtenances; 
1,760  lin.  ft.  of  6-in.  house  connection  drain, 
laid  complete,  including  all  incidentals  and  ap- 
purtenances; 15  manholes  complete,  with  iron 
heads  and  covers,  including  all  incidentals  and 
appurtenances ;  5,000  ft.,  board  measure,  of 
sheeting  and  bracing,  driven  in  place  compiete, 
including  all  incidentals  and  appurtenances; 
2  sewer  basins  complete,  of  either  standard 
design,  with  iron  pans  or  gratings,  iron  basin 
hoods  and  connecting  culverts,  including  all 
incidentals  and  appurtenances.  The  time  al- 
lowed for  the  completion  of  the  work  and  full 
performance  of  the  contract  will  be  55  work- 
ing davs.  The  amount  of  security  required 
will  be  $3,000. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Oct.  18, 
by  Director  of  Public  Service,  Charles  M. 
Tobin,  clerk,  Marion,  O.,  for  furnishing  the 
necessary  labor  and  material  for  the  con- 
struction of  a  sanitary  sewer  and  storm- 
water  drain  on  Monroe  St.  from  Silver  St. 
north  to  the  railroad  right-of-way,  according 
to  plans  _  and  specifications  on  file  in  said 
office.  Bids  for  labor  and  materials  must  be 
separate,  and  bidders  are  required  to  state 
explicitly  the  kind  of  material  to  be  used 
and  to  furnish  a  sample  of  the  same. 

®Boyd  &  Cook  have  been  awarded  the  con- 
tract in  District  4,  covering  nearly  30  streets 
in  the  East  End  of  Dayton,  O.,  by  the  De- 
partment of  Public  Service,  for  $21,466. 

®H.  E.  Hunt  of  Jackson,  O.,  has  been 
awarded  the  contract  by  the  Department  of 
Public  Works  of  Columbus,  O.,  for  the  con- 
struction of  the  Milo  Main  Trunk  Sewer,  in- 
cluding the  following  work ;  bids  opened  Sept 
27:  Item  1,  60-in.  sewer,  3,839  lin.  ft;  Item  2, 
54-in.  sewer,  327  lin.  ft;  Item  3,  36-in.  sewer, 
592  lin.  ft;  Item  4,  24-in.  sewer,  783  lin.  ft; 
Item  5,  20-in.  sewer,  662  lin.  ft.;  Item  6,  18- 
in.  sewer,  370  lin.  ft;  Item  7,  15-in.  sewer, 
180  lin.  ft. ;  Item  8,  manholes,  29 ;  Item  9,  6-in. 
inlets,  84;  Item  10,  6-in.  penstocks,  336  lin.  ft; 
Item  11.  repaving  43  lin.  ft. 

®W.  H.  Southan  has  been  awarded  the  con- 
tract by  the  Department  of  Public  Service  of 
Hamilton,  O.,  for  the  construction  of  a  san- 
itary sewer  for  $458.  Bids  were  opened  Oct.  6. 

The  City  Council  of  Massillon,  O.,  has 
instructed  the  city  engineer  to  submit  amended 
plans  and  profiles  for  a  sanitary  sewer  on 
Center  St.,  from  the  north  end  of  the  present 
sanitary  sewer  to  the  end  of  the  street. 

The  question  of  issuing  bonds  in  the  sum 
of  $50,000  for  erecting  a  sanitary  sewerage 
disposal  plant  and  system  will  be  submitted 
to  a  vote  of  the  people  of  Bryan,  O.,  at 
the  general  election,  Nov.  7. 

The  sewer  committee  of  the  City  Council 
of  Canton,  O.,  has  reported  in  favor  of  pro- 
ceeding_  with  legislation  for  the  construction 
of  sanitary  sewers  in  Oxford  St.,  Aultman 
Ave.,  Wendell  Ave.,  Prescott  Ave.,  Marvin 
Ave.,  Garnett  Ave.  and  Bellevue  Ave. 

The  City  Council  of  Ashtabula,  O.,  has 
decided  to  construct  a  sewer  in  Pittsburg 
St.,  from  Main  to  Madison,  and  in  Pine  St., 
from  Lake  to  Franklin. 

The  City  Council  of  Lorain,  O.,  has  passed 
two  ordinances  providing  for  the  construction 
of  sewers.  One  is  for  a  lateral  sanitary  sewer 
on  West  21st  St.,  between  Washington  and 
Oberlin  Ave. :  the  other  for  a  storm  water 
sewer  on  Clinton  Ave.,  between  East  31st 
and  East  34th  Sts. 

Oregon. 

The  city  attorney  of  Portland,  Ore.,  is  pre- 
paring an  amendment  to  the  city  charter  pro- 
viding for  the  creation  of  four  sanitary  sewer 
districts  in  the  city  and  the  extension  of 
the  bonding  system  so  that  large  trunk  sewers 
and  their  main  branches  may  be  constructed 
by  money  raised  by  the  issuance  of  bonds. 

City  Engineer  Tom  Hurlburt  of  Portland. 
Ore.,  has  prepared  four  sets  of  plans  for  a 
sewer  system  for  Westmoreland,  two  plans 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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for  the  main  conduit  and  two  plans  for  the 
laterals.  For  the  main  conduit  plans  are 
drawn  for  concret  and  for  reinforced  brick, 
and  the  cost  of  either  system  is  estimated 
at  $24,793.  For  the  lateral  system  plans 
are  drawn  for  cement  sewer  pipe  and  vitri- 
fied pipe,  the  estimated  cost  of  both  kinds 
being  $48,694.  It  is  proposed  to  lay  the  West- 
moreland system  in  advance  of  the  construc- 
tion of  the  general  sewer  system  for  the  en- 
tire district,  including  Eastmoreland,  Sell- 
wood  and  other  sections,  for  which  plans 
are  under  course  of  preparation. 

Pennsylvania. 

The  mayor  of  Scranton,  Pa.,  has  signed  an 
ordinance  providing  for  the  submitting  of 
the  proposition  to  issue  bonds  to  the  amount 
of  $275,000  for  the  construction  of  relief 
sewers  and  the  reconstruction  of  the  sewer 
systems,  to  the  vote  of  the  people  at  the  No- 
vember election. 

The  East  Stroudsburg  Sewerage  Co.,  of 
East  Stroudsburg,  Pa.,  has  been  incorporated 
with  a  capital  stock  of  $8,000. 

The  finance  committee  of  the  City  Council 
of  Pittsburg,  Pa.,  has  recommended  the  ap- 
pointment of  two  additional  consulting  engi- 
neers at  not  more  than  $5,000  for  both,  to 
work  in  connection  with  the  plans  for  the 
sewage  disposal  and  the  double  sewer  sys- 
tem. These  projects,  it  is  said,  will  involve 
from  $40,000,000  to  $50,000,000.  William  A. 
Magee  is  mayor. 

The  borough  of  Susquehanna,  Pa.,  has  been 
directed  to  build  a  sewage  disposal  plant  by 
the  State  Health  Department.  A  bond  elec- 
tion will  be  held  in  November  to  vote  upon 
the  proposition.  Dr.  Samuel  Dixon  is  State 
Health  Commissioner. 

Consulting  Engineer  Leo  Hudson  has  de- 
vised a  design  for  a  disposal  plant  for  St. 


Barnabas  Home,  to  meet  with  the  approval 
of  the  State  Health  Department,  according 
to  advices  from  McKeesport,  Pa. 

The  Borough  Council  of  Eddystone,  Pa., 
has  passed  an  ordinance  providing  for  the 
laying  of  sewers  on  the  principal  streets  of 
the  borough. 

South  Dakota. 

The  City  Council  of  Madison,  S.  Dak.,  has 
rejected  all  bids  received  on  Oct.  5  for  the 
furnishing  of  the  necessary  labor  and  material 
for  the  construction  of  sewage  disposal  works 
for  sewerage  system  in  the  city.  The  follow- 
ing is  approximately  the  amount  of  material 
required:  Settling  tank,  contact  and  filter 
beds,  5,000  lbs.  of  structural  steel,  175  cu.  yds. 
of  reinforced  concrete,  1,500  lin.  ft.  of  4-in. 
to  18-in.  drain  tile,  1,000  lin.  ft.  6-in.  to 
10-in.  gutter  pipe,  200  lin.  ft.  18-in.  double 
strength  sewer  pipe,  two  manholes,  500  cu. 
yds.  of  excavation.  The  work  will  be  rcad- 
vertised  in  January,  1912. 

Tennessee. 

®The  Tuberculosis  Hospital  Commission 
of  Nashville,  Tenn.,  has  awarded  the  con- 
tract for  the  construction  of  a  sewer  from 
the  new  hospital  to  the  Cumberland  river  to 
Peebles  &  McKitrick  for  $3,511.  Other  bid- 
ders were:  T.  H.  Butler,  Jr.,  $3,248;  John 
Broderick,  $3,590,  and  J.  T.  Curtis  &  Son, 
$4,275. 

Texas. 

The  survey  for  a  comprehensive  city  sewer 
system,  which  has  been  under  way  during 
the  past  three  months  under  the  direction  of 
Profs.  Bantel  and  Tyler  of  the  University 
of  Texas,  Austin,  Tex.,  has  been  submitted 
to  the  City  Council  of  Austin.  Engineer  M. 
C.  Welbourn  of  Austin  will  make  <ip  esti- 
mate of  the  cost  of  the  proposed  work. 


Washington. 

Following  low  bids  have  been  submitted  tc 
the  Board  of  Public  Works  of  Seattle,  Wash., 
for  sewer  work  :  Sewers  on  Greenwood  Ave., 
Becker  &  Walker,  $5,553;  sewers  on  Interlace 
Ave.,  et  al,  Ferguson-Colt  Co.,  $47,814. 

The  City  Commissioners  of  Spokane,  Wash., 
have  received  the  following  low  bids  for  the 
construction  of  two  sewers:  In  16th  Ave., 
Madelia  to  Martin  St.,  estimate  $5,350,  J.  L 
Woods,  $4,030;  in  16th  Ave.,  Perrv  to  Ma- 
delia St.,  estimate  $2,200,  John  Getman,  $1,820. 

The  citizens  of  Toppenish,  Wash.,  on  Oct. 
18,  will  vote  on  the  question  of  issuing  $50,- 
000  worth  of  sewer  bonds  for  the  building 
of  a  complete  trunk  line  sewer  for  the  muni- 
cipality. City  Engineer  Redman  has  completed 
the  plans  for  the  system. 

West  Virginia. 

•J*Bids  will  be  received  until  1  p.  in..  Nov. 
1,  by  Board  of  City  Commissioners,  Hunt- 
ington, W.  Va.,  for  paving  with  vitrified  brick 
and  constructing  lateral  sewers  in  various 
streets.  John  Coon  is  Commissioner  of 
Streets.    A.  B.  Maupin  is  City  Engineer. 

Bids  will  be  received  until  1  p.  m.,  Nov.  1, 
by  Board  of  Commissioners.  Huntington,  W. 
Va.,  for  paving  sections  of  19th  St.  and  11th 
Ave.;  also  for  the  construction  of  12,  15  and 
18  in.  lateral  sewer  in  Railroad  Ave.  and  25th 
St.    A.  R.  Maupin  is  City  Engineer. 

Wisconsin. 

•$»Bids  will  be  received  until  10  ;30  a.  m., 
Oct.  21,  by  Department  of  Public  Works,  H. 
E.  Briggs,  Commissioner,  Milwaukee,  Wis., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  sewers  in  South 
Sewerage  District,  West  Sewerage  District 
and  East  Sewerage  District  under  11  con- 
tracts. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Arizona. 

•J*15ids  will  be  received  until  11  a.  m.,  Oct. 
23,  by  Constructing  Quartermaster.  Fort 
lluachuca,  Ariz.,  for  the  construction,  com- 
plete, including  plumbing,  of  six  cavalry 
stables. 

California. 

•j«Bids  will  be  received  until  11  a.  in.,  Nov. 
8,  by  Capt.  W.  R.  Grade,  Quartermaster, 
Presidio,  Monterey,  Cal.,  for  furnishing  the 
necessary  labor  and  material  for  the  con- 
struction of  one  store  house  at  that  post. 

©Charles  Steffgeri,  San  Diego,  Cal.,  has 
been  awarded  a  contract  for  the  construction 
of  an  800-ft.  pleasure  pier  at  Del  Mar  for  the 
South  Coast  Land  Co.,  of  which  Col.  Edward 
Fletcher,  San  Diego,  is  manager. 

The  Bureau  of  Harbor  Improvements  of 
I.os  Angeles  has  approved  the  specifications 
for  the  piling  of  the  2,600  ft.  of  wharves  to 
be  constructed  by  the  city  along  the  west  side 
of  the  Mormon  Inland  channel,  and  rccom 
mended  that  the  Board  of  Public  Works  at 
once  advertise  for  bids  for  the  piling. 

Delaware. 

•{•Bids  will  be  received  until  II  a.  m.,  Nov. 

0.  by  Maj.  R.  R.  Raymond,  1'.  S.  Engineer, 
Wilmington,  Del.,  for  jetty  construction  at 
the  mouth  of  Broadkill  River,  Del. 

•{•Bids  will  received  until  11  a.  in..  Nov. 

1,  b)  Mai  H.  R.  Raymond,  U.  S.  Engineer, 

Wilmington,  Del,  for  jetty  construction  at 
the  month  of  Mispillion  River,  Del 

District  of  Columbia. 

■{•Bids  will  be  received  until  '■'<  p,  in  .  Do 
*i.  by  Jam",  Knox  Taylor,  Supervising  An  In 
tect,  Treasury  Department,  Washington.  D  C, 
tor   the  construction  complete  of  the  build 
inys  for  the  V.  S.  Quarantine  station  at  San 

luan,  ]•  u  .  consisting  of  five  itory  buildings. 

having  :i  total  ground  area  of   14,960  s<|  ft. 


reinforced  concrete  walls  and  floors  and  tile 
and  tin  roof  covering. 

•J»Bids  will  be  received  until  10:30  a.  m., 
Nov.  10,  by  General  Purchasing  Officer,  Maj. 
F.  C.  Boggs,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under 
Canal  Circular  655,  lumber. 

•J«Bids  will  be  received  until  10:30  a.  m., 
Oct.  27,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under 
Canal  Circular  654,  lavatories,  water  closets, 
pipe  fittings,  valves,  cocks,  grease  cups,  oilers, 
sheet  lead,  solder,  saws,  files,  buckets,  corn 
brooms,  pick  handles,  wool  waste,  packing, 
belt  lacing,  sash  cord,  emery  cloth.  Linoleum, 
twine,  railway  flags,  blotting  paper,  Red  Lead 
AsphaltUm,  varnish,  muriatic  acid,  lye,  creo- 
soted  switch  ties,  etc. 

•J*Bids  will  be  received  until  10:30  a.  in.. 
Nov.  13,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington.  D.  O.  for  furnishing  under 
Canal  Circular  656,  material  parts  for  snub- 
bing posts  and  Sprigs,  Anchors,  etc.,  for 
buffers  on  Lock  Walls. 

•{•Bids  will  be  received  until    10:30  a.  in., 
Nov.  6,  by  Maj.  F.  C.  Boggs,  General  I'm 
chasing  Officer.   Isthmian  Canal  Commission, 
Washington.    I)     G,    lor    furnishing  under 
Canal  Circular  658,  cast  iron  pine  and  fittings. 

gate  valves,  Oakum,  Rubber  Hoots,  Lumber 

and  untreated  piles. 

Bids  as  follows  were  received  last  week  by 

the  U  S.  Treasury  Department  tor  the  erec 
tion  rif  the  new  post  office  building  .it  Wash 
ington :  John  Gill  Sons,  Philadelphia.  $2,276, 

nun,  for  building  of  Malik'  granite,  and  $2,276, 
000  for  Vermont  granite;     N'orcross  Bros., 

Worcester.  Mass..  $2,276,         for  building  of 

white  marble;  W.  A.  Chesterman,  Richmond, 
white  marble.  82,640.000;  Kndrev  Dall  &  Sou. 
Cleveland,  $2,978,000  for  \,w  Hampshire 
granite.  $8,042,000  for  Massachusetts  granite, 

and  $:t,O,riH,M0n  for  Bethel  granite     I  be  follow 


ing  bids  were  received    for    the  mechanical 
equipment  of  the  building  :    Warner  &  Ritten 
house,  Washington,  $208,092;  W.  G.  Cortcll 
Co.,  New  York,  $208,309;  York  Engineering 
Co.,  York,  $209,000;  Fitzpatrick  &  Horfner, 
Columbus,    $214,700;    John    Danforth  Co.. 
Buffalo,    $215,490;    Hanley-Casey    Co..  Chi 
cago,  $220,796;  S.  Faith  &  Co.,  Philadelphia. 
$224,900;  Hoban  &  Doyle,  Philadelphia.  $230, 
000;  Crook,  Kries  &  Co.,  Baltimore.  $249,915. 
and  William  A.  Pope,  Chicago,  $256,450. 

Florida. 

•{•Bids  will  be  received  until  noon,  Oct.  20, 
by  Capt.  J.  R.  Slattery.  U.  S.  Engineer.  Jack 
sonville,  Fla.,  for  removing  wreck  of  steamer 
Zeeburg  from  St.  Johns  River.  Fla 

The  State  Building  Commission  will  receivj 
at  Tallahassee,  Fla.,  until  10  a.  m.,  Dec.  7. 
architects'  plans  for  a  supreme  court,  railroad 
commission  and  library  building  in  Tallahas 
see.  A  general  description  of  the  building 
desired  will  be  furnished  upon  application  to 
A.  C.  Croom,  Secretary  Building  Commission, 
Tallahassee. 

Georgia. 

•{•Bids  will  be  received  until  10  a.  m*  Oct. 
30,  by  R.  V.  Ladow,  Supt.  of  Prisons,  De 
partment  of  Justice,  Washington.  D.  C,  for 
metal  covered  window  frames  and  sash,  door 
frames  and  doors,  exterior  and  interior  finish, 
etc.,  at  U.  S.  Penitentiary,  Atlanta,  da. 

Idaho. 

•J*lbds  will  be  received  until  Oct  20,  In 
Northwestern  Smelting  &  Reftninv  Co., 
N'ampa,  Idaho,  for  excavating  for  founds 
tions  of  plant  of  the  company  at  Nampa 
Minimum  of  22,000  cu,  yds.  of  dirt, 

Illinois. 

4*Bids  will  be  received  until  Oct  -'•'>.  h\ 
Commanding  Officer,  Rock  Island  Arsenal. 
Ill,  for  necessary  labor  and  material  lor 
complete    installation    of    lire    sprinkling  sys 


»I«  indicated  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tan  in  the  basement  of  the  first  floor  and 
second  floor  of  the  west  wing,  shop  C. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct.' 
24,  by  Commanding  Officer,  Rock  Island,  Ar- 
senalj  Rock  Island,  111.,  for  furnishing  3,00(t 
pick  mattocks,  complete,  without  handles. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
!).  by  Board  of  Administration,  Capitol  Bldg., 
Springfield,  111.,  for  the  construction  of  a 
kitchen  and  bakery  building  at  the  Anna 
State  Hospital,  Anna,  111.  Plans  and  speci- 
fications may  be  obtained  of  W.  Carby  Zim- 
merman, State  Architect,  1KH  Steinway  Hall, 
Chicago,  111.,  or  Frank  D.  W'hipp,  Fiscal 
Supervisor. 

Kansas. 

•{•Bids  will  be  received  until  11  a.  m..  Oct. 
27,  by  Constructing  Quartermaster,  Fort  Riley, 
Kan.,  for  the  necessary  labor  and  material 
for  the  reconstruction  of  one  cavalry  stable 
at  that  post. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
2,  by  R.  V.  LaDow,  Supt.  Prisons,  Depart- 
ment of  Justice,  Washington,  D.  C,  for  roof- 
ing felt,  sheet  copper  and  slating  nails  for 
roof  of  hospital  building  at  the  U.  S.  Peni- 
tentiary, Leavenworth,  Kan. 

New  Jersey. 

•J«Bids  will  be  received  until  11  a  m.,  Oct. 
30,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  for  jetty  construction  at 
mouth  of  Mantua  Creek,  N.  J. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
23,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  for  dredging  double  creek, 
N.J.. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov.  22, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction,  except  mechanical  equipment, 
of  the  U.  S.  Post  Office  at  Jersey  City,  N.  J. 
The  structure  is  to  have  a  ground  area  of  ap- 
proximately 22,000  sq.  ft.  and  will  be  two 
stories  high,  with  unfinished  attic;  all  walls 
will  have  granite  facing  and  building  is  to  be 
entirely  fire  proof. 

New  York. 

•{•Bids  are  asked  until  noon,  Nov.  G,  by  Col. 
W.  M.  Black,  U.  S.  Engineer,  3!)  Whitehall 
street,  New  York  City,  for  dredging  and  re- 
moving obstructions  in  Plattsburg  Harbor, 
N.  Y.,  Whitehall  Harbor,  N.  Y.,  and  St.  Albans 
Harbor,  Vt.  The  work  at  Plattsburg,  N.  Y.. 
provides  for  dredging  to  the  depth  of  9  ft. 
at  low  lake  level  of  the  shoal  between  the 
breakwater  and  the  wharves,  and  redredging 
the  channel  in  front  of  the  wharves.  This  will 
require  the  removal  of  about  35,000  cu.  yds. 
of  sand  and  clay,  scow  measurement.  The 
work  at  Whitehall  provides  for  dredging  the 
harbor  to  a  depth  of  12  ft.  at  low  lake  level. 
This  will  require  the  removal  of  about  10,000 
cu.  yds.  of  sand  and  clay,  scow  measurement. 
The  work  at  St.  Albans  provides  for  the  re- 
moval of  bowlders  or  other  obstructions  to 
the  general  level  of  the  surrounding' bottom. 
The  latest  surveys  developed  nine  obstruc- 
tions, also  thought  to  be  bowlders,  projecting 
above  a  plane  7.5  ft.  below  lake  level.  It  is 
estimated  that  of  these  obstructions  one  is  a 
bowlder  weighing  about  40  tons,  another  a 
bowlder  weighing  about  ten  tons,  while  the 
others  are  probably  bowlders  of  four  tons 
weight  or  smaller.  The  total  quantity  is  about 
150  cu.  yds. 

Ohio. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
20,  by  James  Knox  Taylor,  Supervising  Arch 
itect.  Treasury  Department,  Washington, 
1).  C,  for  the  construction,  except  mechani- 
cal equipment,  of  the  U.  S.  Post  Office  and 
court  house  at  Dayton,  O.  The  structure 
is  to  be  fireproof,  3  stories  in  height,  stone- 
faced,  with  a  ground  area  of  approximately 
27,000  sq.  ft. 

•{•Bids  will  be  received  until  noon.  (let. 
27,  by  Director  of  Public  Service.  1.  O,  Hoff- 
man, Secy.,  Cleveland,  O.,  for  the  construc- 
tion of  a  new  bath  house  at  Gordon  Park. 
Same  will  consist  of  masonry,  reinforced  con 
crete,  carpentry,  tile  roofing  and  sheet  metal 
work.    All  bids  must  be  made  in  accordance 


with  the  plans  and  specifications,  which  may 
be  seen  at  the  office  of  the  Chief  Engineer. 
303  City  Hall,  or  at  the  office  of  the  Archi- 
tect, M.  M.  Gleichman,  410  Lennox  Bldg 

•{•Bids  will  be  received  until  noon,  Oct.  23, 
by  F.  G.  Hogan,  Director  of  Public  Safety, 
Cleveland,  O.,  for  furnishing  the  fire  depart- 
ment two  second  size  steam  fire  engines  (  A 
Marvin  is  secretary  of  the  director. 

Oregon. 

•{■Bids  will  be  received  until  2  p.  m.,  by 
A.  I..  Barbur,  City  Auditor,  Portland, 
Ore.,  for  building  a  steel  fireboat  in  accord- 
ance with  plans  and  specifications  on  file  at 
the  office  of  the  Chief  of  the  Fire  Department. 
A  certified  check  for  $100  payable  to  the 
Mayor  must  be  filed  with  each  bid. 

Pennsylvania. 

•{•Bids  will  be  received  until  Oct.  20,  by 
Building  Committee,  Board  of  Trustees, 
State  Hospital  for  the  Insane,  Norristown, 
Pa.,  for  laundry  machinery  and  disinfector. 
Richard  Markley  is  Steward. 

Philippine  Islands. 

•{•Bids  will  be  received  until  In  a.  in.,  No\ 
8,  by  Maj.  C.  H.  McKinstry,  U.  S.  Engineer, 
Office    of    Officer    in    Charge    of  Defensive 
Works,  Manila,  P.  I.,  for  water  tube  boilers. 

•{•Bids  will  be  received  until  10  a.  m.,  I  >ec. 
4,  by  Maj.  C.  II.  McKinstry,  (J.  S.  Engineer, 
Office  of  Officer  in  Charge  of  Defensive 
Works,  Manila,  P.  I.,  for  engines,  generators, 
synchronous  converters  and  potential  trans- 
formers. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
4.  by  Maj.  C.  H.  McKinstry,  U.  S.  Engineer, 
office  of  Officer  in  Charge  of  Defensive 
Works,  Manila,  P.  I.,  for  condensers,  pumps, 
feed  water  heater  and  forced  draft  fans. 

South  Carolina. 
•{•Bids  will  be  received  until  noon,  Oct. 
24.  by  D.  B.  Johnson,  President  Winthrop 
College,  Rock  Hill,  S.  C,  for  the  construction 
of  the  Industrial  Arts  and  Science  Bldg..  for 
the  College.  Drawings  and  specifications  will 
be  on  file  after  Oct.  14,  1911,  at  the  following 
places:  Office  of  the  President,  Winthrop 
College,  Rock  Hill,  S.  C. ;  Office  of  Hook  & 
Rogers,  Architects,  Charlotte,  N.  C. ;  Office 
of  Hon.  D.  W.  McLaurin,  State  House,  Co- 
lumbia, S.  C. ' 

South  Dakota. 

®Heintz  &  Mallorv,  Aberdeen,  S.  Dak.,  have 
been  awarded  the  contract  for  constructing  a 
2-story  and  basement,  05x100  ft.  court  house  at 
Vermillion,  S.  Dak.,  for  Clay  County.  The 
court  house  is  to  cost  $75,000.  Lloyd  D.  Willis, 
Weade  Block,  Omaha,  Neb.,  is  the  architect. 

Texas. 

•{•Bids  will  be  received  until  11  a.  in.,  No\ 

2,  by  Rev.  J.  Romberg,  at  the  office  of  C.  H. 
Page  &  Bro.,  Architects,  Austin,  Texas,  for 
the  erection  and  completion  of  a  college  build- 
ing and  servants'  building  for  the  Lutheran 
College,  Seguin,  Texas.  Bids  must  be  ac- 
companied by  a  certified  check  for  $1,000. 

•{•Bids  will  be  received  until  9  a.  m.,  Nov. 

3,  by  Supt.  of  the  State  Institute  for  Training 
of  Juveniles,  Gatesville,  Tex.,  for  the  erec- 
tion and  completion  of  a  dormitory  building. 
C.  H.  Page  &  Bro.,  Austin,  Texas,  are  Archi- 
tects. 

Canada. 

•{•Bids  will  be  received  until  noon,  Oct. 
21,  by  Chairman  of  the  Building  Committee, 
at  the  office  of  Burke,  Horwood  &  White,  23 
Toronto  St.,  Toronto,  Ont.,  for  various  works 
required  in  the  erection  of  a  building  in 
Brantford.  Out.,  for  the  Y.  M.  C.  A.  Plans 
and  specifications  may  be  seen  at  the  office 
of  Lloyd  D.  Barber,  Temple  Bldg.,  Brant- 
ford. and  at  the  Architects. 

•J*Rids  will  be  received  until  noon.  Nov.  1. 
by  Board  of  Education.  Ered  Mart,  sec\ .-treas., 
Barrie.  Ont.,  for  alterations  and  additions  to 
Collegiate  Institute,  Barrie.  Ont.  Plans  and 
specifications  may  be  seen  at  the  office  of 
Stewart  &  Witton.  Hamilton.  Ont.,  architects. 


CITY  OF  TORONTO,  CAN. 
TENDERS  FOR  PROPOSED 
SUBWAY  CONSTRUCTION. 

Sealed  tenders  will  be  received  by 
registered  post  only,  addressed  to  the 
Chairman  of  the  Board  of  Control,  City 
Hall,  Toronto,  up  to  12  o'clock  noon  on 
Wednesday,  Nov.  1,  1911,  for  the  con- 
struction of  three  miles  of  reinforced 
concrete  subway  and  subway  stations. 

No  tender  will  be  received  for  less  than 
one-half  mile  sections. 

Knvelopes  containing  tenders  must  be 
plainly  marked  on  the  outside  "Tenders 
for  proposed  Subway  Construction." 

Plans  and  specifications  may  be  ob- 
tained on  application  to  the  Department 
of  Railways  and  Bridges,  City  Engineer's 
office,  Toronto;  also  on  file  for  inspection 
at  the  following  points: 

1.  N.  B.  Colcock,  Ontario  Govt.  Agent. 
163  Strand,  London,  W.  C. 

2.  Canadian  Engineer,  B-33  Board  of 
Trade  Bldg.,  Montreal. 

3.  Canadian  Engineer,  Room  404, 
Builders'   Exchange  Bldg.,  Winnipeg. 

4.  Engineering  News,  220  Broadway. 
New  York. 

5.  Engineering  Record,  239  West  39th 
St.,  New  York. 

6.  Engineering  &  Contracting,  537  S. 
Dearborn  St.,  Chicago,  111. 

7.  Commercial  Intelligence  Department 
of  His  Majesty's  Board  of  Trade,  73  Bas- 
inghall  St.,  London,  E.  C. 

Each  tender  must  be  accompanied  by  a 
marked  cheque' for  Two  Thousand  ($2,000) 
Dollars  for  each  one-half  mile  section 
tendered  on. 

The  lowest  or  any  tender  not  neces- 
sarily accepted. 

G.  R.  GEARY  (Mayor), 
Chairman  of  the  Board  of  Control. 


WATER  WORKS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  Commissioners  of  the 
City  of  Charlotte,  N.  C,  at  the  office  of 
the  Clerk  until  3  p.  m..  October  17.  1911. 
for  the  following: 

Laying  about  9  miles  of  24-in.  cast 
iron  pipe. 

Furnishing  valves. 

Furnishing  2  350-hp.  motors. 

Furnishing  2  centrifugal  pumps  (5,000.- 
000  gallons  capacity  each). 

Furnishing  1  3,000,000-gallon  steam 
pump. 

Furnishing  transformers  and  switch- 
board. 

Furnishing  2  boilers  and  setting  same. 

Bids  for  other  work  and  materials  will 
lie  advertised  for  later. 

Plans  and  specifications  will  be  on  file 
at  the  office  of  the  Clerk  and  at  the  En- 
gineer's office  in  Charlotte.  N.  C. 

Copies  of  specifications,  form  of  pro- 
posal, etc.,  will  be  furnished  on  deposit  of 
$5.00,  which  deposit  will  be  refunded  on 
return  of  same.  Map  and  profile  of  pipe 
line  will  be  furnished  on  payment  of  $5.00. 

As  an  evidence  of  good  faith,  each  bid 
must  be  accompanied  by  a  certified  check 
for  not  less  than  10  per  cent  of  the 
amount  of  bid;  but  check  is  to  be  for 
$5,000.00  if  bid  is  on  laying  pipe  line. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

BOARD  OF  WATER  COMMISSIONERS. 
Engineer:  A.  H.  Wearn, 

Gilbert  C.  White.  Clerk. 


UNITED  STATES  ENGINEER  OFFICE. 
Vicksburg.  Miss..  Sept.  29,  1911.—  Sealed 
proposals  for  furnishing  and  placing  lock 
gates  and  building  dam  for  Lock  and  Dam 
No.  6,  Ouachita  River,  near  Roland  liaft. 
Ark.,  will  be  received  here  until  12  m  , 
Oct.  31,  1911,  and  then  publicly  opened 
Information  on  application.  J.  A.  WOOD- 
RUFF. Capt.,  Engl-*. 


•{•  indicates  work  now  open  for  bids.    •'  indicates  a  contract  let  recently. 
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IRRIGATION  CANAL. 

San  Antonio,  Tex.,  Sept.  26,  1911. 
Sealed  proposals  will  be  received  by 
The  Medina  Irrigation  Co.,  520  East 
Houston  St.,  San  Antonio,  Tex.,  until  3 
p.  m.,  October  30,  1911,  for  the  building 
of  twelve  or  more  contract  sections  of  its 
west  canal,  located  about  23  miles  west 
of  San  Antonio  and  having  an  aggregate 
length  of  approximately  28  miles.  Canals 
will  have  bottom  widths  of  20  feet  in  level 
ground,  15  feet  in  sidehill  work,  10  feet  in 
concrete  lined  channels  and  will  include 
approximately  1,400,000  cubic  yards,  class- 
ified excavation  material,  two  reinforced 
concrete  syphons,  concrete  culverts,  flume 
approaches  and  bridge  crossings.  Con- 
tract sections  will  be  approximately  of 
equal  magnitude.  Bidders  will  be  re- 
quired to  qualify  as  to  past  performance 
and  ability  to  furnish  adequate  plant. 
Each  bid  must  be  accompanied  by  certi- 
fied check  for  5  per  cent  of  the  amount 
bid  and  by  guaranty  from  responsible 
surety  company  that  bidder,  if  successful, 
will  execute  satisfactory  bond  in  sum  of 
15  per  cent  of  amount  bid,  guaranteeing 
to  complete  work  before  July  1,  1912. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

Bidders  are  expected  to  go  over  the 
ground,  examine  testpits  and  inform 
themselves  regarding  all  local  conditions. 
Further  information,  blank  form  for  pro- 
posals, and  detailed  plans  and  specifica- 
tions may  be  obtained  by  responsible  par- 
ties from  the  company  at  the  above  ad- 
dress and  at  its  New  York  office,  twen- 
tieth floor,  25  Broad  Street,  New  York 
City. 

MEDINA  IRRIGATION  CO. 


WOOD  BLOCK  PAVING. 

Sealed  bids  will  be  received  by  the 
Commissioners  of  Paving  District  No.  27, 
Pine  Bluff,  Ark.,  until  2  p.  m.,  Wednes- 
day, Nov.  1,  1911,  for  approximately: 

20,000  sq.  yds.  treated  wood  block  pave- 
ment. 

10,000  lin.  ft.  combined  curb  and  gutter. 
13,500  cu.  yds.  excavation,  and 
One  reinforced  concrete  bridge. 
Specifications,  proposal  blanks  and  fuil 
information  may  be  obtained  from  Win.  J. 
Parkes,  Engineer,     203     Citizens'  Bank 
Bldg.,  Pine  Bluff,  Ark. 

Certified  check  for  $750.00  must  accom- 
pany each  bid.  The  right  is  reserved  to 
award  the  concrete  bridge  as  a  separate 
contract,  or  to  reject  any  or  all  bids. 

WM.  NICHOL, 
CLIFTON  HOWELL, 
M.  SILBERNAGLE, 

Commissioners. 


POSTPONEMENT  OF  OPENING 
OF  BIDS,  IRRIGATION  CANAL. 

The  Medina  Irrigation  Co.,  520  East 
Houston  St.,  San  Antonio,  Texas,  an- 
nounce that  the  opening  of  bids  previously 
advertised  to  occur  October  20th  for  con- 
structing the  west  canal  and  subsidiary 
structures  will  be  postponed  ten  days. 
Sealed  bids  on  the  work  as  previously  ad- 
vertised will  be  received  by  the  Medina 
Irrigation  Co.  at  the  above  address  until 
:!  p.  m..  October  30th. 

THE  MEDINA  IRRIGATION  CO. 

OPEN  DITCHES. 

Bids  will  be  received  until  12  noon,  Oct. 
2S,  1911,  by  the  Board  of  Commissioners 
of  the  Sixth  Ward  and  Crowley  Drainage 
District,  at  Crowley,  La.,  for  the  con- 
struction of  about  40  miles  of  open  ditches 
ranging  from  2  to  C  miles  in  length,  16  to 
40  ft.  in  width  and  2  to  5  ft.  in  depth, 
approximating  600,000  cu.  yds.,  and  about 
90  acres  of  clearing.  No  rock.  Mostly 
open  prairie.  Three  lines  of  railway. 
The  right  is  reserved  to  reject  any  and 
all  bids.  Each  bid  must  be  accompanied 
by  certified  check  for  $1,000.  Bonds  have 
been  sold  and  cash  is  now  available. 

H.  E.  LEWIS,  President. 

W.  S.  WHITE,  Engineer. 

L.  A.  WILLIAMS,  Secretary. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  22,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  until  4  o'clock  p.  m  , 
Oct.  16,  1911,  for  the  excavation  and  back- 
filling of  trenches  and  construction  of 
wood  stave  pipe  and  other  structures  in 
the  vicinity  of  Mabton,  Wash.  For  par- 
ticulars address  the  United  States  Recla- 
mation Service,  Sunnyside,  Wash.,  or 
Washington,  D.  C.  J.  M.  McKINNEY, 
Acting  Director. 

DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service 
Washington,  D.  C,  Sept.  19,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Sunnyside,  Wash.,  until  4  o'clock  p.  m., 
Oct.  16,  1911,  for  the  construction  of  three 
concrete  drops  and  the  excavation  of 
about  80,000  cu.  yds.  of  material  on 
Snipes'  Mountain  lateral,  near  Sunnyside. 
Wash.  For  particulars  address  the  United 
States  Reclamation  Service,  Sunnyside. 
Wash.,  or  Washington,  D.  C.  J.  M.  Mc- 
KINNEY, Acting  Director. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  20,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Shaw  Bldg.,  Boise,  Idaho,  until  9  o'clock 
a.  m.,  Nov.  1,  1911,  for  furnishing  161 
lateral  headgates  for  the  Boise  project. 
For  particulars  address  the  United  States 
Reclamation  Service,  Boise,  Idaho,  or 
Washington,  D.  C.  J.  M.  McKINNEY. 
Acting  Director. 


MILLER   LEVEE  DISTRICT 
NO.  2. 

Miller  County,  Arkansas. 

Auction  bids  for  constructing  about  2,- 
0(10,000  cu.  yds.  of  levee,  together  with 
certain  drainage  ditches,  will  be  received 
at  the  domicile  of  the  District,  at  Tex- 
arkana, Ark.,  on  November  11,  1911,  at  1 
o'clock  p.  m. 

Should  any  contractor  wish  to  send  a 
sealed  bid,  his  bid  will  be  left  unopened 
in  view  of  all  bidders  until  the  open  bid- 
ding is  concluded.  The  sealed  bid  or  bids 
will  then  be  opened  and  considered  on 
their  merits.  Bids  will  be  received  for  the 
job  as  a  whole,  or  for  any  section  thereof. 

Guaranty. — No  proposal  will  be  consid- 
ered unless  accompanied  by  proposal  bond, 
signed  by  a  Surety  Company,  for  10  pei 
cent  of  the  contract  price,  the  form  here- 
to attached  being  used.  At  the  option  of 
the  bidders,  certified  checks  for  5  per  cent 
of  the  bid  may  be  furnished  in  place  of 
t  he  guaranty. 

Form  of  Contract. — The  bidder  to  whom 
award  is  made  will  be  required  to  enter 
into  a  written  contract  with  Miller  Levee 
District  No.  2,  of  Miller  County,  Arkansas, 
with  good  and  approved  security,  in  an 
amount  of  twenty-five  (25)  per  cent  of 
the  amount  of  the  contract,  within  thirty 
(30)  days  after  being  notified  of  the  ac- 
ceptance of  his  proposal.  The  contract 
which  the  bidders  and  guarantors  promise 
to  enter  into  shall  be  in  the  form  hereto 
attached.  Parties  making  bids  are  to  be 
understood  as  accepting  the  terms  and 
conditions  contained  in  such  form  of  con- 
tract. The  right  is  reserved  to  reject  any 
or  all  bids,  and  to  waive  any  inform- 
ities  in  the  bids  received. 

Proposals. — If  sealed  bids  are  offered, 
the  proposals  and  guaranties  must  be 
placed  in  a  sealed  envelope,  marked  "Pro- 
posal for  Levee  Work,"  to  be  opened  No- 
vember 11,  1911,  and  enclosed  in  another 
sealed  envelope  addressed  to  Mr.  N.  H. 
Williamson,  Texarkana,  Ark.,  but  other- 
wise unmarked.  It  is  suggested  that  the 
inner  envelope  be  sealed  with  sealing  wax. 
MORGAN  ENGINEERING  CO., 

Engineers, 

610  Goodwin  Institute,  Memphis,  Tenn. 
X.  H.  WILLIAMSON, 
Secretary, 

Texarkana,  Ark. 


The  STARY 


No  Excavating  or 

Concrete  Required 

IMPROVED  For  Installing 

aSSSSS    FLUSH  TANK  SIPHON 

(Without  Moving  rurts) 
WRITE  FOR  PARTICULARS. 

F.  STARY  &  SONS,    Cedar  Rapids,  Iowa 


Combining  Great  Strength  With   Light  Weight. 

Light  Draft  and  case  of  operation  are  the  leading  superior  features  of  the 

The  New  Model  Aurora  Dump  Wa^on 

Coupled  short,  only  7  feet  4  inches  between  axles, — door — 
chains  entirely  outside  <>l  bed,  and  provided  with  turn-buckles, 
lor  adjusting, — door  hinges  slotted  for  vertical  play  on  the 
dun)]), — large  door  opening  giving  ample  clearance, — front  gear 
braced  in  all  directions  making  it  impossible  to  pull  out. — 
malleable  steel  guides  on  chain  roller,—  cast/steel  rachet  and  dogs 
lor  operating  doors.  Contains  every  desirable  feature  in  a 
dump  wagon.    Complete  catalog  on  request. 

Western  Wheeled  Scraper  Co.,  Aurora,  III. 
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The  Doings 


the  Week. 


Few    railroad  construc- 
tion   contracts     appear  to 
have   been    let    during  the 
of  past  few  days,  and  just  at 

present  there  does  not  seem 
to  be  much  big  work  of  this 
sort  in  sight.  The  Atchi- 
son, Topeka  &  Santa  Fe  system  has  an- 
nounced that  it  will  expend  something  like 
J30,000,000  next  year  for  improvements,  re- 
pairs and  construction  work.  The  directors 
of  the  Moffett  road  (Denver,  Northwestern 
&  Pacific)  have  authorized  an  increase  of  capi- 
tal stock  from  $20,000,000  to  $40,000,000.  A 
bond  issue  for  $40,000,000  was  also  authorized. 
Presumably  a  part  of  this  issue  will  be  used 
for  the  extension  of  the  line  from  its  present 
terminus  at  Steamboat  Springs  to  Salt  Lake 
City.  These  are  but  two  of  the  many  indica- 
tions of  construction  work  which  will  come  up 
in  the  future. 

Among  the  railway  construction  contracts 
let  recently  are  the  following :  Propst  Con- 
tracting Co..  Charlotte,  N.  C,  for  grading 
three  yard  tracks  about  two  miles  long  at 
Wilmington,  N.  G,  for  the  Southern  Ry. ; 
Haggerty-Drummond  Co.,  New  York,  at 
Bp20,129,  for  constructing  a  section  of  the 
Lexington  Ave.  subwav  in  New  York  City ; 
F.  H.  Clement  &  Co.,  Land  Title  Bldg.,  Phila- 
delphia, Pa.,  a  $400,000  contract  for  the  elimi- 
lation  of  nine  grade  crossings  on  the  Port 
Washington  (Long  Island )  branch  of  the 
Long  Island  R.  R. :  Martin  Bros.,  Saginaw, 
Mich.,  for  constructing  a  roadbed  from  Sagi- 
law  to  Bay  City,  Mich...  from  the  Saginaw  & 
Flint  Ry. ;  Deeks,  Decks  &  Smith,  St.  Paul, 
Kin.,  a  $250,000  contract  for  erecting  round- 
louse  and  other  buildings  at  Pasco,  Wash., 
:or  the  Northern  Pacific  Ry. 

In  the  line  of  irrigation  and  drainage  work 
several  large  contracts  have  come  up  during 
he  past  two  weeks.  The  U.  S.  Reclamation 
service  on  Oct.  12,  opened  bids  at  Yuma, 
fiz.,  for  the  construction  of  a  main  canal  for 
he  Yuma  project,  the  work  involving  1.270,- 
100  cu.  yds.  of  excavation  The  work  was 
livid ed  into  six  sections,  and  the  bids  of  the 
ow  bidder  on  each  section  will  be  found  else- 
vhere  in  this  issue.  The  trustees  of  the  San- 
tary  District  of  Chicago  have  awarded  the 
Attract  for  the  excavation  and  construction 
)f  Section  2  of  the  Calumet-Sag  channel  to 
kVinston  Bros.  Co.,  Minneapolis,  Minn.,  at 
■55,070.  Bids  for  this  work  were  opened 
3ct.  .">.  Another  good  sized  contract  let  re- 
tcntly  is  the  one  calling  for  the  construction 
if  a  drainage  system  for  Cameron  County, 
l"ex.,  Drainage  District  No.  1.  This  work  re- 
piires  nearly  1,000,000  cu.  yds.  of  earth  exca- 
"ation.  The  contract  was  awarded  to  N.  E. 
BSndall,  Brownsville,  Tex.,  at  $161,543. 

The  U.  S.  Government  has  taken  bids  on 
mother  large  lock  contract  for  the  Ohio 
^iver.  This  contract  calls  for  the  construc- 
ion  of  Lock  No.  41,  and  the  work  includes 
176,000  cu.  yds.  common  excavation,  293,00(1 
H  yds.  rock  excavation,  and  65,565  cu.  yds.  of 
:oncrete.  The  Ohio  River  Contract  Co.. 
ivansville,  Ind.,  at  $1,030,173  was  the  low 
)idder. 

Two  good  sized  bridge  contracts  are  now 
»eing  advertised.  The  largest  of  these  calls 
or  the  construction  of  the  superstructure  of 
he  Broadway  bridge  over  the  Williamette 
iiver  for  the  city  of  Portland,  Ore.  Bids  for 
his  work  will  be  opened  Dec.  1.  The  other 
ontract  calls  for  the  construction  of  a  2-leaf 
oil  bascule  bridge  over  the  Maumee  River  at 
riierry  St.,  for  the  city  of  Toledo,  O.  Bids  on 
he  later  work  will  be  opened  Nov.  25.  The 
ity  of  Chicago  on  Nov.  7  will  again  vote  on 


the  proposition  of  issuing  $4,055,000  of  bridge 
bonds.  Of  this  amount  $1,000,000  is  to  be 
available  at  once.  This  bond  issue  carried  at 
a  previous  election,  but  through  some  mistake 
it  was  necessary  to  vote  again  on  the  matter. 

The  city  of  Montreal,  Que.,  has  recently 
awarded  a  contract  for  the  construction  of 
prefilters  filtered  water  reservoir  and  appur- 
tenances. J.  H.  McGuigan,  Toronto,  Out., 
secured  the  contract  at  $485,000.  Plans  for 
reinforcing  the  low  and  high  pressure  mains 
of  Portland,  Ore.,  have  been  submitted  to  the 
officials  of  that  city  by  Chief  Engineer  Clark 
of  the  Water  Board.  The  estimated  cost  is 
nearly  $1,000,000. 

St.  Louis,  Mo.,  and  Kansas  City,  Mo.,  have 
recently  let  several  good  sized  sewer  contracts. 
The  latter  city  on  Oct.  20  let  the  contract  for 
constructing  about  10,600  ft.  of  circular  mono- 
lithic concrete  sewer  to  R.  B.  and  Geo.  F. 
Brown  of  Kansas  City,  at  $111,343.  In  St. 
Louis  the  Board  of  Public  Improvements  has 
let  the  contract  for  building  Rock  Creek  Dis- 
trict sewer  No.  1  to  the  1  Ioffmann-Hogan 
Construction  Co.,  2712  Wyandotte  St.,  St. 
Louis,  and  the  contract  for  the  construction  of 
the  second  section  to  the  George  G.  Prender- 
gast  Construction  Co.,  721  Olive  St.,  St.  Louis, 
for  $164,835. 

Smith  &-  Sherbourne,  615  Hastings  St.  W., 
Victoria,  B.  C,  have  been  awarded  the  con- 
tract by  the  Provincial  Government  for  the 
construction  of  the  $500,000  Burnby  prison. 
The  contract  calls  for  the  construction  of 
a  steel  and  concrete  administration  building 
with  concrete  wings  containing  250  steel  cells. 


times."  In  this  way  the  surveyor  "blew  off 
steam,"  and  relieved  his  mind  without  induc- 


Engineers  engaged  in  sur- 
vey work  in  the  far  parts 
Blowing       of    the  country  are  often 
Qg-  obliged  to  fill  out  their  par- 

ties  with  natives.  Some- 
oteam.  times  these  natives  make 
capable  assistants,  but  more 
often  they  "assist"  as  did 
the  Tom  mentioned  .by  Stewart  Edward  White 
in  his  book,  "The  Cabin."  Tom  was  a  will- 
ing worker,  but  rattle-brained.  He  would  lis- 
ten to  the  first  three  words  of  directions,  in- 
stantly supply  his  own  conclusions,  and  act  on 
them.  In  most  cases  his  conclusions  were  wrong 
and  it  took  a  strong  counter-suggestion  to  set 
him  right  again.  Through  it  all  the  engineer 
was  a  Marvel  of  patience.  From  a  distance 
the  usual  interchanges  between  the  surveyor 
and  Tom  sounded  about  as  follows:  Surveyor, 
shouting:  "Try  to  get  as  far  back  against  that 
tree  as  you  can!  No,  this  side  the  tree.  Not 
so  far !  No,  a  little  at  a  time.  No.  not  that 
side;  this  side."  Tom,  excitedly:  "Well,  1 
can't  tell  what  you  do  want.  Why  don't  you 
tell  me  just  where  you  do  want  me?"  Sur- 
veyor, sweetly  and  patiently:  "That's  just 
what  I'm  trying  to  do,  Tom.  Try  again." 
Tom  was  always  wrong,  and  he  repeated  stu- 
pid mistakes  so  often  that  the  observer  won- 
dered how  the  surveyor  could  present  to  him 
a  front  of  calm  and  patient  placidity.  One 
day  the  observer  happened  to  be  back  with 
the  instrument  and  he  then  discovered  that 
the  conversation  went  more  like  this,  the  itali- 
cized portions  being  uttered  in  a  low  voice : 
Surveyor:  "Try  to  get  as  far  back  against 
that  tree  as  you  can,  you  mutton  headed  mud 
turtle!  No,  this  side — lucky  there's  only  two 
sides  or  you'd  go  it  icrong  oftener,  you  thick 
fitted  idiot!  Not  so  far!  Of  course  you'd  do 
it  wrotigt  No,  a  little  at  a  time.  /  wonder 
hozv  many  times  I've  told  you  that.'  I  ought 
to  get  a  phonograph  and  make  you  carry  it! 
No,  not  that  side,  this  side,  as  I  before  re- 
marked 8,000  separate,   distinct   and  several 
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Disasters 
of  the 
Week. 


Cement  and  dynamite  fig- 
ure in  two  notable  disas- 
ters of  the  past  week. 
-  One  of  these  disasters  oc- 
curred in  Pennsylvania, 
and  is  briefly  described  as 
follows  in  a  press  dis- 
patch : 

Patrick  Musser,  the  well  known  chicken  fan- 
cier, is  bemoaning  the  loss  of  some  valuabl" 
chickens  because  he  seized  the  chance  to  get 
some  cheap  feed,  using  the  bran  placed  in  a  car 
of  flour  to  protect  the  sacks.  A  few  hour's  after 
mixing  up  the  first  lot  of  bran  he  found  his 
flock  had  died.  It  developed  that  the  car  had 
contained  cement  at  sometime,  and  this  had 
solidified  in  the  crops  of  the  chickens,  making 
a  gravel  concrete. 

The  other  notable  disaster  occurred  in 
Georgia  and  is  thus  described  in  a  local  pa- 
per : 

Chief  of  Police  Winter  has  returned  from 
Worth  County,  where  he  had  a  narrow  escape 
from  being  blown  to  pieces  in  a  peculiar  acci- 
dent. The  chief  says  that  a  farmer  named 
Strauss  had  some  very  valuable  swine  and  de- 
sired him  (the  chief)  to  see  the  drove.  One  of 
the  finest  "porkers"  in  the  bunch  was  asleep 
and  refused  to  get  up.  The  farmer  kicked  the 
pig  in  the  ribs  and  then  there  was  an  explo- 
sion that  took  the  chief  of  police  off  his  feet, 
knocked  the  farmer  down  and-  blew  out  the  side 
of  the  barn.  Incidentally  it  killed  the  pig.  The 
farmer  later  discovered  that  a  quality  of  dyna- 
mite purchased  for  blasting  purposes  that  In- 
had  hidden  under  the  pen  had  been  eaten  by  the 
pig- 


Users  of  road  drags  have 

TT  .  a  variety  of  opinions  as  to 

How  and  Whenhow    and   when   a  road 

of  Road  should  be  dragged.  In  the 
Dragging.  recently  issued  report  of 
the  Illinois  Highway  Com- 
mission it  is  stated  that  in 
general  black,  heavy,  sticky  soils  cannot  be 
dragged  successfully  during  or  immediately 
following  a  heavy  rain ;  that  the  time  to  work 
these  roads  seems  to  be  when  they  just  pass 
the  state  of  "rolling  up,"  and  usually  a  lean- 
ing or  smoothing  drag  will  work  somewhat 
better  than  the  drag  which  has  more  or  less 
of  a  cutting  edge.  On  the  lighter  clay  soils, 
which  do  not  work  up  so  sticky  and  absorb 
water  more  readily  than  the  heavy  black  soils, 
the  work  can  usually  be  done  best  immediately 
following  a  rain,  and  a  plank  or  straight 
edge  drag  will  work  to  the  best  advantage, 
although  there  are  times  when  a  smoothing 
drag  is  about  all  that  is  required.  On  many 
roads  that  have  been  dragged  there  is  a  ten- 
dency to  leave  a  ridge  of  loose  material  in 
the  center  of  the  road,  which  is  always 
avoided  by  traffic,  so  that  in  a  very  short 
time  two  lines  of  traffic  will  form  with  grass 
and  weeds  growing  in  the  center  of  the  road. 
This  would  be  obviated  should  a  third  round 
be  made  and  the  drag  set  cross-wise,  so  as  to 
smooth  out  the  center  of  the  road,  making 
it  the  most  attractive  portion.  In  this  way  the 
traffic  will  be  thrown  to  the  center,  which  it 
will  pack  down  and  keep  in  better  shape. 
This  will  tend  to  maintain  a  uniform  crown 
to  the  road  and  allow  the  gutters,  side  roads 
and  shoulders  to  grow  a  sod.  which  can  he 
used  when  the  roads  become  most  cut  up. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

It  is  rumored  that  John  Cochrane,  Mobile, 
Ala.,  president  of  the  Alabama,  Tennessee  & 
Northern  R.  R.,  is  negotiating  for  the  pur- 
chase of  the  Vretenburg  Lumber  Railroad  be- 
tween Pine  Hill  and  a  point  near  Sweetwater, 
with  plans  to  extend  it  northward  to  Demopo- 
lis,  Ala. 

The  Mobile  Bay  Shore  Traction  Co.,  proj- 
ecting a  57  mile  line,  the  route  of  which  is 
from  Mobile  through  Alabama  Port,  Coden, 
Bayou,  La  Batol,  Grand  Bay,  Pecan,  Orange 
Grove  and  Pascagoula,  is  now  making  sur- 
veys. The  capital  for  construction  is  issured 
and  construction  contracts  will  probably  be 
let  in  February,  1912.  H.  Austill,  Mobile, 
Ala.,  is  President;  George  H.  Clark,  Birming- 
ham, Ala.,  is  Chief  Engineer,  and  Robert  K. 
Warren,  Mobile,  Ala.,  is  General  Manager. 

Arkansas. . 

The  Texakana  Gas  &  Electric  Co.,  Texar- 
kana,  Ark.,  is  to  extend  its  Rose  Hill  car 
line  at  Texarkana  to  the  Westmoreland  Place, 
a  distance  of  about  one  mile. 

The  Little  Rock,  Pine  Bluff  &  Eastern 
Traction  Co.  has  secured  36  miles  of  right 
of  way  for  its  proposed  line  between  Little 
Rock  and  Pine  Bluff.  Matters  are  now  being 
shaped  up  for  financing  the  project.  C.  C. 
Kavanaugh,  Little  Rock,  Ark.,  is  interested. 

California. 

The  Oakland  Traction  Co.,  Oakland,  is  now 
considering  an  extension  of  the  Oakland  Ave. 
line  from  Linda  and  Piedmont  Aves.  along 
41st  or  42nd  Sts.  to  the  water  front. 

The  Southern  Pacific  R.  R.  is  reported  to 
be  planning  to  have  work  started  shortly  on 
a  new  depot  at  San  Francisco  to  cost  about 
$1,000,000.  Land  has  been  bought  secretly  for 
a  number  of  years.  It  is  expected  that  the 
building  will  be  finished  in  time  for  the  open- 
ing of  the  Panama  exposition. 

The  Central  California  Traction  Co.,  San 
Francisco,  has  made  surveys  for  an  exten- 
sion from  Campton  to  Lockeford,  six  miles. 

The  Sacramento  &  Woodland  R.  R.,  which 
proposes  a  17-mile  line  from  Sacramento  to 
Woodland,  has  completed  surveys  and  has 
secured  the  capital  for  construction.  A  por- 
tion of  the  construction  work  has  been  let, 
the  Dozier  Construction  Co.,  Sacramento, 
and  Cooper  &  Hawley,  securing  contracts  as 
noted  in  our  last  issue.  T.  T.  C.  Gregory, 
San  Francisco,  is  President  and  P.  A.  Havi- 
land,  Oakland,  Cal.,  is  Chief  Engineer. 

Trustees  of  the  Redlands  University  R.  R. 
Co.,  Redlands,  Cal.,  mentioned  in  our  last  is- 
sue, plan  the  construction  of  a  street  railway 
on  Colton  Ave.  from  the  Casa  Loma  Hotel  to 
the  university.  It  is  estimated  the  line  will 
cost  in  the  neighborhood  of  $12,000.  The  Pa- 
cific Electric  refused  to  construct  the  line  at 
this  time  and  asked  a  $20,000  bonus,  but  agreed 
to  operate  it  if  the  people  interested  built  it. 
Service  will  start  as  soon  as  the  line  is  built. 
Trustees  are  J.  N.  Field  and  J.  H.  Strait  of 
Redlands,  W.  H.  Fowler  and  Mattison  B. 
Jones  of  Los  Angeles  and  W.  J.  Curtis  of 
San  Bernardino. 

Advices  from  Grass  Valley,  Nevada  County, 
Cal.,  state  that  John  Martin  and  Eugene  Dc 
Sable  arc  taking  active  steps  toward  the 
financing  of  the  California  R  R.  The  Nar- 
row Gage  R.  R.  is  under  bond  to  the  Midland 
i  i,.,  ;ind  a  I  he  bond  expires  Nov.  5  it  is  be- 
lieved that  some  definite  action  will  be  taken 
by  the  latter  company  before  that  time. 
Colorado. 

The  stockholders  of  the  Denver,  North- 
western &  Pacific  Ry.  (Moffat  road),  L.  D. 
Blauvelt,  Chief  Engineer,  Denver,  have  author- 
ized an  increase  in  the  capital  stock  from 
$20,000,000  to  $40,000,000.  A  bond  issue  of 
$40/100,000  was  also  authorized,  the  same  to 
i  ,  ,nir<d  bv  a  deed  of  tin  t  moi -Inane  upon 
all  property  within  the  holding  of  the  com- 

»J«  indicates 


pany.  The  new  bond  issue  is  for  the  exten- 
sion of  the  road  from  its  present  terminus, 
Steamboat  Springs,  to  Salt  Lake  City,  in- 
cluded in  which  proposed  construction  is  the 
boring  of  the  6-mile  tunnel  under  the  con- 
tinental divide.  Included  in  the  extension  en- 
terprises are  the  Dosero  cut-off  and  a  line 
extending  from  Steamboat  Springs  to  the 
anthracite  coal  fields  in  the  northwestern 
part  of  the  state. 

The  Denver  &  Rio  Grande  R.  R.  is  reported 
to  be  considering  a  new  route  in  rebuilding  its 
washed  out  lines  in  the  Ouray  section,  and  it 
is  said  that  the  15-mile  stretch  between  Du- 
rango  and  Silverton  may  be  abandoned.  The 
report  states  that  engineers  of  the  Rio  Grande 
have  reached  the  conclusion  that  it  is  inad- 
visable to  rebuild  the  road  between  Durango 
and  Silverton,  and  they  propose  >to  build  a 
new  road  from  Ouray  to  Ironton,  connecting 
with  the  Silverton  Ry.  at  the  latter  town. 

The  Florence  Interurban  Ry.  Co.  of  Flor- 
ence, recently  incorporated  with  a  capital 
stock  of  $150,000,  has  surveys  under  way  for 
projected  line  from  Florence  by  way  of  Wil- 
liamsburg and  Rockvale  to  Coal  Creek,  six 
miles.  The  incorporators  are  H.  A.  Hicks, 
Denver;  D.  F.  Forr,  Charles  Roach,  J.  W. 
McCandless  and  W.  K.  Hurd.  It  is  stated 
the  line  will  be  in  operation  in  less  than  five 
months. 

It  is  expected  that  an  announcement  will 
be  made  shortly  of  the  plans  for  the  proposed 
electric  railway  from  Colorado  Springs  to 
Cripple  Creek  via  Manitou.  F.  H.  Dunning- 
ton,  Colorado,  Springs,  is  interested  in  this 
project. 

The  extension  of  the  Colorado  &  Southern 
Railroad  between  Wellington,  Colo.,  and  Chey- 
enne, Wyo.,  has  been  completed  and  is  ready 
for  operation.  The  extension  makes  a  direct 
Colorado  &  Southern  line  from  Denver  to 
Orin  Junction,  Wvo.,  where  the  Burlington 
line  now  building  eastward  from  Powder 
River  is  to  make  connection  with  the  Colorado 
&  Southern.  This  will  make  an  almost  direct 
route  between  Denver  and  Billings,  Mont.,  and 
will  furnish  a  new  route  between  Denver  and 
the  Northwest.  It  is  to  be  a  portion  of  the  pro- 
posed Hill  route  between  the  Gulf  of  Mexico 
qnd  the  Pacific  Northwest,  which  is  to  be 
opened  for  through  service  by  way  of  Denver 
when  the  Burlington  line  is  completed  to  Orin 
Junction.  The  new  Colorado  &  Southern  and 
Denver  &  Rio  Grande  double  track  between 
Pueblo  and  Walsenburg  will  be  completed  this 
fall,  and  one  of  the  tracks  will  be  put  in  opera- 
tion about  the  end  of  this  month.  This  track 
is  being  completed  before  the  other,  so  that  it 
can  be  put  into  service  to  relieve  the  present 
lines  of  some  of  the  heavy  coal  traffic  originat- 
ing in  the  Walsenburg  territory. 

Florida. 

Promoters  of  the  Memphis  &  Pensacola 
R.  R.  have  instructed  the  chief  engineer  of  the 
company  to  make  a  preliminary  survey  of  the 
territory  surrounding  Pensacola,  Fla.,  in  order 
that  they  may  apply  to  the  City  Council  for  a 
franchise,  including  water  front  privileges. 
W.  F.  Dickinson,  Chicago,  111.,  is  interested  in 
the  project. 

Steel  has  been  laid  to  Palatka,  Fla.,  on  the 
Ocala  Northern  and  traffic  will  soon  be 
opened  to  Ocala.  President  Rents  is  reported 
to  be  looking  for  another  and  better  roadway 
from  Ocala  to  Port  McCoy,  which  route  it  is 
claimed  is  preferable  to  the  one  now  in  use. 


Georgia. 


crested  in  the  project. 

The  ElbertOfl  &  Eastern  Ry.  which  proposes 
I  §0  mile  hue  from  BlbertOft  tO  Washington, 


Ga.,  is  understood  to  be  planning  to  let  con- 
struction contracts  this  fall.  W.  O.  Jones 
Elberton,  Ga.,  is  President. 

Idaho. 

The  Kuhn  interests,  represented  by  J.  S. 
and  W.  S.  Kuhn,  of  Pittsburgh,  Pa.,  have 
purchased  the  holdings  of  the  Boise  &  Inter- 
urban Ry.  Co.,  of  Boise,  the  Boise  Valley, 
Caldwell  and  intervening  points.  There  are 
three  independent  electric  power  lines  in 
operation  in  Boise  at  the  present  time,  the 
Boise  &  Interurban,  the  Boise  Valley  and  the 
Boise  Ry.  Negotiations  are  now  said  to  be 
under  way  for  the  purchase  by  the  Kuhns 
of  the  two  remaining  lines  the  Boise  Valley 
and  the  Boise  Ry. 

Illinois. 

®Work  will  be  started  immediately  by  Pat 
Ryan,  Jonesboro,  Ind.,  on  a  $100,000  contract  on 
the  Chesapeake  &  Ohio  R.  R.  The  work  will 
consist  of  grading  on  the  line  near  Chicago. 
A  steam  shovel  will  be  placed  on  the  job. 

The  directors  of  the  Chicago  &  North- 
western Ry.  at  their  annual  meeting  on  Oct. 
19  took  up  for  consideration  a  number  of 
plans  that  have  been  prepared  for  the  new 
freight  terminal  to  be  erected  on  the  site  of 
the  old  Wells  St.  Station  in  Chicago.  The  na- 
ture of  the  plans  will  not  be  disclosed  until 
definite  action  regarding  them  has  been  taken. 
It  was  reported  some  time  ago  that  probably 
no  arrangement  would  be  made  for  connect- 
ing with  shipping  on  the  Chicago  River,  and 
that  the  dock  at  State  St.  will  continue  to 
serve  that  purpose.  The  new  structure  will 
comprise  both  a  freight  terminal  and  a  ware- 
house. 

A  conference  of  high  officials  of  the  Penn- 
sylvania R.  R.  was  held  at  Chicago  last  week 
to  consider  matters  connected  with  the  erec- 
tion of  the  new  Chicago  terminal  station.  At 
the  conclusion  of  the  conference  it  was  in- 
timated that  the  real  estate  problems,  which 
have  prevented  the  erection  of  the  terminal 
heretofore,  have  been  virtually  solved.  The 
disputed  property  is  known  as  block  29,  and 
is  at  Van  Buren  and  Desplaines  Sts.  If  the 
post  office  department  is  given  possession,  it 
will  be  necessary  for  the  road  to  choose  a 
new  location  or  materially  change  its  plans 
for  the  size  and  arrangement  of  the  station. 
The  postal  officials  recently  started  condem- 
nation proceedings  to  perfect  a  title  to  the 
land,  but  a  few  weeks  ago  attorneys  for  the 
Pennsylvania  filed  deeds  showing  that  the 
road  had  owned  the  land  for  several  years. 

The  City  Council  of  Aurora  has  decided  to 
take  immediate  steps  to  bring  about  the  ele- 
vation of  the  Chicago,  Burlington  &  Quincy 
R.  R.  tracks  through  the  city. 

The  City  Commissioners  of  Elgin  have 
taken  up  the  matter  of  granting  a  franchise 
to  the  Elgin  Belt  Ry.  Co.,  which  proposes  a 
line  to  circle  the  city.  The  proposed  route  of 
the  belt  line  enters  the  west  corporate  line  of 
Elgin  between  Wing  and  Oakley  Aves.  and 
proceeds  due  east  to  the  river  at  a  point  al- 
most opposite  the  foot  of  Summit  St.  Cross- 
ing the  river  at  right  angles,  it  proceeds  due 
east  between  Summit  and  Plum  Sts.  through 
the  east  corporate  line.  The  railway  will  be 
built  in  a  deep  cut  on  the  west  side  of  the 
river,  passing  underneath  every  .street  except 
Bird  St.  It  will  be  elevated  on  the  east 
side  from  the  river  as  far  as  Hill  Ave.,  where 
another  cut  is  made  as  far  as  the  city  limits 
All  streets  between  Hill  Ave.  and  the  river 
will  be  bridged.  Spurs  will  be  built  into  the 
northeast  limits  along  Slade  and  1  udlow  Aves. 
to  accommodate  the  north  end  factories.  After 
leaving  the  city  limits  on  the  cast,  the  belt 
line  runs  to  the  Elgin,  Jolict  \  Pastern  R.  R. 
and  swings  south  to  the  Illinois  Central  R.  R. 
1).  (".  Dunlap,  Elgin,  is  Engineer  of  the  rail- 
way. 


work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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Indiana. 

Monroe  and  Wabash  Townships,  Adams 
county,  have  voted  subsidies  of  $5,000  each 
to  aid  in  the  extension  of  the  Ft.  Wayne  & 
Springfield  Ry.  (electric),  Decatur,  Ind.,  south 
of  Portland. 

The  Ferdinand  R.  R.  Co.,  of  Ferdinand, 
has  been  incorporated  with  a  capital  stock  of 
$60,000,  and  will  operate  the  Ferdinand  R.  R., 
an  8-mile  line,  which  recently  has  been  in  the 
hands  of  a  receiver.  The  directors  are  Henry 
Beckman,  J.  H.  Beckman,  J.  A.  Souderman 
and  Mathias  Olinger,  Jr. 

The  Terre  Haute  &  Ohio  River  Ry.  Co.  has 
been  incorporated  with  a  capital  stock  of  $160,- 
000  and  principal  offices  at  Chicago,  111.,  to 
construct  a  railroad  from  a  point  on  the  east- 
ern boundary  line  of  the  state  of  Illinois  near 
its  intersection  with  the  Wabash  River  on  the 
eastern  line  of  Clark  County,  111.,  to  Harris- 
burg,  in  Saline  County,  and  thence  to  a  point 
on  the  Ohio  River  in  Hardin  County,  111.  The 
incorporators  and  first  board  of  directors  are 
all  of  Chicago,  111.,  as  follows :  Philip  L.  Cas- 
ford,  438  Belden  Ave.,  Chicago;  George  von 
Reinolts,  4853  N.  Winchester  Ave.,  Chicago; 
Edward  W.  Powell,  3628  N.  Harding  Ave., 
Chicago ;  Herbert  S.  Miller,  2134  Leland  Ave., 
Chicago ;  Wm.  Barrett  Fitzgerald,  671  Wright- 
wood  Ave.,  Chicago.  It  is  possible  that  this  is 
a  Frisco  project. 

It  is  reported  that  the  Gary  &  Southern  has 
started  work  on  the  line  north  of  the  E.  J. 
&  E.  railroad  tracks  at  Crown  Point  and  is 
working  toward  Merrillville  finishing  the 
grade  and  laying  tracks. 

According  to  information  received  from 
Anamosa,  la.,  work  on  the  extension  of  the 
Chicago,  Anamosa  &  Northern  Ry.  is  being 
pushed  rapidly  northwest  from  Coggon,  its 
present  terminus,  toward  Waterloo,  its  object- 
ive point.  All  the  right-of-way  between 
Buffalo  and  Quasqueton  has  been  purchased, 
except  three  short  pieces  which  will  be  ap- 
praised. Already  4  miles  of  rails  have  been 
laid,  and,  at  the  present'  rate,  the  road  will 
be  'completed  to  Quasqueton  by  the  first  of 
November.  The  road  bed  is  to  be  ballasted 
and  laid  with  creosoted  ties  and  70-lb.  steel 
vails.  The  bridge  abutments  and  approaches 
are  to  be  constructed  of  concrete.  Henry 
Kiene,  Dubuque,  la.,  is  President. 

Iowa. 

Citizens  of  Luxemburg  are  having  a  survey 
made  for  a  railroad  to  connect  that  place  with 
the  Illinois  Central,  probably  at  Farley.  S. 
G.  Durant,  Omaha,  Neb.,  is  interested  in  the 
project. 

Reports  from  Griswold,  la.,  state  that  the 
committee  which  has  been  at  work  for  some 
time  raising  the  money  with  which  to  build 
an  electric  line  from  Griswold  to  Elliott  has 
contracted  with  J.  W.  Daily  to  build  the  line 
as  soon  as  possible. 

Kansas. 

J.  J.  Heim,  Kansas  City,  Mo.,  president  of 
the  Joplin  &  Pittsburgh  Ry.  (electric),  is  re- 
ported to  be  considering  a  plan  for  building 
an  electric  line  from  Fort  Scott  to  Mulberry. 
It  is  understood  that  the  line  will  connect 
Fort  Scott  with  all  of  the  Crawford  county 
coal  fields  and  will  place  the  city  in  touch 
with  Joplin. 

The  Wichita-Hutchinson  Interurban  Ry., 
Wichita,  has  begun  the  operation  of  cars  into 
Newton  and  has  construction  work  under  way 
toward  Halsted.  From  the  latter  place  the 
line  will  be  built  on  to  Burrton  and  Hutchin- 
son. This  road  has  been  in  operation  between 
Wichita  and  Sedgwich  for  the  past  nine 
months. 

Kentucky. 

The  Clinchfield  Northern  Ry.  Co.  has  been 
chartered  with  a  capital  stock  of  $5,000.  J.  C. 
Stone,  Johnson  City,  Tenn.,  Treasurer  of  the 
Carolina,  Clinchfield  &  Ohio  Ry.,  being  one  of 
the  incorporators.  It  looks  as  though  the  new 
company  had  been  organized  to  build  an  ex- 
tension for  the  Carolina,  Clinchfield  &  Ohio 
north  from  the  present  terminus  at  Clinchfield. 


Louisiana. 

W.  J.  Tracy,  of  Cleveland,  O.,  has  peti- 
tioned the  Police  Jury  at  Covington  for  a 
franchise  to  build  and  operate  an  electric 
railway  between  Slidell  and  Houltonville.  The 
plans  for  the  projected  railway  are  under- 
stood to  call  for  the  construction  of  some- 
thing like  50  miles  of  track,  and  the  line  will 
run  through  several  small  towns,  including 
Mandeville,  between  Sidell  and  Houltonville. 
Mr.  Tracy  is  head  of  the  company  that  is 
financing  a  large  hotel  and  harbor  project  at 
Mandeville. 

Maine. 

The  Maine  Central  R.  R.,  which,  as  noted 
in  our  last  issue,  is  having  surveys  made  from 
Rockland  to  Belfast,  is  not  at  this  time  con- 
templating building  an  extension  between  those 
places.  These  surveys  are  being  made  for 
future  use. 

Massachusetts. 

The  Boston  &  Eastern  Electric  Ry.  Co.  has 
been  granted  a  location  in  East  Boston  for 
its  proposed  line  on  condition  that  four  sta- 
tions be  established.  At  Lynn  the  road  is 
meeting  some  difficulties  in  securing  its  de- 
sired route.  The  company  desires  to  build 
its  line  in  that  city,  partly  over  an  elevated 
structure,  partly  through  an  open  ditch  and 
partly  by  a  tunnel  through  High  Rock. 

Hearing  was  held  last  week  by  the  State 
Railroad  Commission  on  the  petition  of  the 
Berkshire  Street  Ry.  Co.,  Pittsfield,  Mass.,  for 
authority  to  issue  $4,900,000  in  new  capital 
stock,  according  to  the  terms  of  the  act  under 
which  the  company  was  consolidated  with  the 
N.  Y.,  N.  H.  &  H.  R.  R.  Figures  were  sub- 
mitted showing  that  there  had  been  appro- 
priated for  different  objects  $407,369  and  that 
there  had  been  actually  expended  for  them 
$408,020.  It  is  proposed  to  spend  for  power 
rearrangements  $125,670,  for  the  Egremont  ex- 
tension and  that  to  the  state  line,  $700,000; 
for  the  East  Lee  extension  (in  1911),  $700,- 
000;  for  car  equipment,  $50,000,  and  for  the 
Zylonite  station  (in  1911),  $800,000,  making 
a  total  of  $2,872,690.  It  is  estimated  that 
there  will  be  spent  further  for  the  East  Lee 
extension  in  1912,  $600,000;  for  line  changes 
in  Lee,  $150,000;  for  the  initial  expense  of  the 
Greylock  line,  $500,000,  and  for  improvements 
at  Pittsfield  and  North  Adams,  $200,000,  mak- 
ing a  total  of  $1,450,000  for  1912. 

Mayor  Fitzgerald,  of  Boston,  has  signed 
the  order  of  the  City  Council  of  that  city 
passed  Oct.  9  approving  the  route  for  the 
proposed  railroad  tracks  and  tunnel  of  the 
Boston  &  Eastern  Electric  R.  R.  Co.  within 
the  city  limits.  The  route  is  as  follows:  Be- 
ginning at  the  city  line  in  the  Chelsea  River 
and  running  in  a  southerly  direction  to  the 
southwesterly  end  of  Breeds  Island,  thence 
in  a  southeasterly  direction  alongside  of  and 
westerly  of  the  tracks  of  the  Boston  &  Maine 
R.  R.,  crossing  Boston  &  Maine  R.  R.  at  or 
near  Addison  St.,  thence  still  in  a  south- 
westerly direction  parallel  to  and  easterly  of 
the  Boston  &  Albany  tracks  under  Curtis, 
Saratoga,  Bennington  and  Neptune  Sts.  and 
thence  across  the  land  of  the  East  Boston 
Co.,  parallel  to  the  tracks  of  the  Boston  & 
Albany  R.  R.  and  about  35  ft.  from  the  edge 
of  the  land  belonging  to  the  said  Boston  & 
Albany  R.  R.,  under  Prescott,  Porter,  Orleans, 
Decatur,  Maverick,  Sumner,  Webster  and  Mar- 
ginal Sts.,  under  Boston  Harbor  in  a  tunnel 
and  continuing  in  a  subway  to  Postoffice  Sq. 
The  stations  along  the  route  are  to  be  located, 
one  at  Postoffice  Sq.,  one  at  or  near  Porter 
St.,  one  at  or  near  Prescott  St.,  one  between 
Bennington  and  Saratoga  Sts.  and  one  on  the 
northwesterly  end  of  Breeds  Island.  John 
H.  Bickford.  Boston,  Mass.,  is  Engineer  for 
the  Boston  &  Eastern  Electric  R.  R. 

Michigan. 

An  agreement  has  been  made  by  A.  B.  At- 
water,  assistant  to  President  Hayes  of  the 
Grand  Trunk  Ry..  to  construct  a  branch  line 
from  Bad  Axe,  Mich.,  to  some  point  on  the 
P.  O.  N.  R.  R.,  either  Owendale,  Cass  City  or 
Wilmot,  providing  the  right  of  way  is  fur- 
nished.  John  Ryan,  F.  W.  Hubbard  and  A.  E. 


Sleeper,  Bad  Axe,  Mich.,  are  interested  in  the 
proposition. 

As  noted  in  our  last  issue,  plans  are  under 
consideration  for  the  construction  of  an  elec- 
tric railway  from  Albion  to  Charlotte,  Mich., 
23  miles.  Surveys  have  been  made,  but  the 
capital  for  construction  has  not  been  secured, 
as  yet.  The  company  has  not  been  incorpor- 
ated as  yet,  but  as  soon  as  this  is  done  it  is 
planned  to  let  construction  contracts.  The 
line  will  use  21  miles  of  an  old  grade  owned 
by  J.  Taylor  of  Owosso,  Mich.  S.  J.  Coul- 
wright,  Springport,  Mich.,  is  Chief  Engineer. 
F.  A.  Young,  416  N.  Park  Ave.,  Jackson. 
Mich.,  is  interested. 

®Martin  Bros.,  Saginaw,  Mich.,  have  been 
awarded  a  contract  by  the  Saginaw  &  Flint 
Ry.  Co.  for  making  a  roadbed  across  the 
prairie  from  Saginaw  to  Bay  City.  The  con- 
tract amounts  to  $30,000  or  $40,000. 

Minnesota. 

It  is  reported  that  the  Northern  Pacific  R. 
R.  Co.  has  let  a  contract  for  the  construction 
of  a  branch  line  from  the  main  line  at  Deer- 
wood  to  the  iron  mine  in  Section  30  to  the 
southward,  and  that  a  new  spur  will  also  be 
constructed  north  from  Deerwood  to  the  north 
range. 

Missouri. 

At  a  recent  meeting  of  the  directors  of  the 
Missouri,  Arkansas  &  Gulf  R.  R.,  F.  W.  Webb, 
cashier  of  the  National  Bank  of  Rolla,  Mo., 
was  elected  vice  president  and  treasurer.  Con- 
struction work  on  this  road  is  progressing 
rapidly.  The  grading  has  been  completed  for 
about  four  miles  south  and  will  join  with 
that  out  of  Lecoma  shortly.  The  road  has 
for  its  southern  terminus  Bakersfield,  Mo., 
on  the  line  between  Missouri  and  Arkansas. 
Considerable  work  has  also  been  done  fur- 
ther south  on  the  line. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

®The  board  of  public  works,  October  20, 
awarded  the  contract  for  the  construction 
of  the  east  division  of  the  Brush  Creek 
sewer  to  R.  B.  and  G.  T.  Brown  of  Kansas 
City,  Kans,  at  their  bid  of  $111,360.  There 
were  seven  bidders,  the  highest  being  William 
C. '  Mullins  whose  figures  reached  $132,157, 
and  he  proposed  to  use  reinforced  cov^e 
pipe.  The  successful  bidders  will  use  mono- 
lithic pipe  in  the  construction  of  the  sewer, 
which  will  be  10,600  ft.  long,  beginning  at 
Tracy  Ave.  on  the  north  side  of  the  creek  and 
ending  at  Jackson  Ave.  There  it  will  empty 
into  a  sewer  which  is  to  be  built  north  along 
the  Blue  River  to  an  outlet  into  the  Missouri 
River.  The  east  section  of  the  Brush  Creek 
sewer  is  circular  in  form,  varies  in  diameter 
and  is  to  be  built  according  to  plans  prepared 
by  Paul  McGeeham,  engineer  of  the  city's  sew- 
er division.  The  cost  will  be  taxed  uniformly 
over  6,600  acres,  comprising  90  sewer  districts, 
and  the  cost  per  front  foot  for  a  lot  of  ordi- 
nary depth  will  be  about  7  cents.  The  remain- 
ing two  sections  will  be  built  as  speedily  as 
possible.  The  courses  of  these  two  are  from 
Tracy  to  Main  St.  and  Main  St.  from  51st 
to  Holly.  At  present  the  territory  contained 
in  the  three  divisions  is  drained  by  a  tem- 
porary sewer  which  was  installed  by  the  board 
of  public  works  months  ago  at  the  city's 
expense.  Proceedings  are  under  way  to  con- 
struct a  sewer  on  the  south  side  of  Brush 
Creek,  beginning  at  the  Marlborough  car  line 
and  running  along  Swope  parkway  and  down 
Brush  Creek  valley  to  the  neighborhood  of 
Jackson  Ave.  to  empty  into  Brush  Creek. 

"This  weather  is  very  favorable  for  us  and 
we  are  pushing  the  work  on  the  foundation 
rapidly,"  said  E.  S.  Belton  of  the  Fuller  Con- 
struction Co..  which  has  the  contract  for  the 
excavating  at  the  new  Union  depot.  "We  have 
placed  a  good  many  of  the  concrete  piers  for 
the  foundation  and  have  a  large  force  of  men- 
excavating  for  the  others,  while  another  force 
sets  the  concrete  in  the  excavations.  These 
prophecies  of  a  severe  winter  ahead  make  us 
eager  to  push  the  work  now  while  the  condi- 
tions are  favorable.    We  are  employing  just 


•fr  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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as  many,  men  as  we  can  handle  conveniently 
and  hope  to  have  the  foundation  well  in  by 
the  time  the  cold  weather  comes.  Of  course 
cold  alone  will  not  stop  us,  but  the  work  will 
not  progress  so  rapidly  when  continual  snows 
and  rains  set  in." 

In  order  to  give  Kansas  City  its  new  union 
station  a  few  months  sooner  the  George  Fuller 
Co.  and  the  Kansas  City  Terminal  company 
have  decided  to  make  a  new  channel  for  O. 
K.  Creek  while  the  station  is  being  built.  The 
O.  K.  sewer  now  being  constructed  by  Bernard 
Corrigan  will  not  be  completed  for  more 
than  a  year  and  the  work  on  the  station  would 
be  greatly  hampered  by  the  stream  in  its 
old  bed.  The  new  channel  extends  from  Jef- 
ferson St.  along  the  north  side  of  the  station 
site  to  Main  St.  Work  has  been  begun  on 
the  west  end  and  the  ditch  will  be  com- 
pleted in  about  two  weeks. 

It  was  announced  Oct.  14  that  the  Atchison, 
Topeka  &  Santa  Fe  R.  R.  would  spend  in  the 
neighborhood  of  $30,000,000  the  next  year  for 
improvements,  repairs  and  construction  work 
along  its  lines.  In  the  fiscal  year  ending  June 
31.  1911,  the  Santa  Fe  spent  a  total  of  $32,- 
000,000,  of  which  $25,900,000  was  for  additions 
and  betterments  and  $5,900,000  for  construc- 
tion chargeable  to  capital  account.  The  Santa 
Fe  operated  last  year  an  average  mileage  of 
10,350  miles  so  that  company  spent  more  than 
$3,000  a  mile  in  the  improvement  of  the  prop- 
erty over  and  above  what  was  spent  for  main- 
tenance and  renewal. 

Following  a  visit  of  A.  H.  Dickinson,  gen- 
eral superintendent  of  the  Orient  Railway  and 
D.  D.  Davis,  general  manager,  the  question  of 
building  a  branch  to  Hobert  from  a  point  7  to 
14  miles  northwest  of  here  was  taken  up  by 
the  company,  and  ended  with  the  officials 
promising  to  take  the  matter  up  with  the  board 
of  directors  and  submit  a  proposition. 

Jack  Massey  has  moved  his  outfit  from  the 
Union  Pacific  in  Nebraska  to  the  Excelsior 
Springs  electric  line  contract  near  Liberty, 
Mo.  Massey  has  considerable  dirt  to  move 
before  his  work  will  he  completed,  but  he  has 
a  very  fine  outfit  with  which  to  do  the  con- 
tract undertaken. 

W.  D.  Webb  of  Baring,  Mo.,  will  do  some 
team  work  under  Wood,  Bancroft  &  Doty, 
near  Platte  City,  Mo.,  on  the  St.  Joe  electric 
lint  proposition.  Webb  is  now  moving  his 
outfit  in. 

Melroy  Bros,  are  making  good  progress 
on  their  sewer  work  under  Bernard  Corrigan 
in  this  city.  The  Melroys  are  old  experienced 
dirt  movers  and  always  make  good  with  their 
work. 

L.  J.  Smith,  the  well  known  railroad  con- 
tractor, is  a  very  busy  man  these  days.  He 
i»  hard  at  work  organizing  the  work  on  his 
western  contracts  and  as  a  form  of  recreation 
(due  every  man)  be  exhibited  a  fine  line 
of  Chester  white  hogs  at  the  Stock  Show 
here  last  week.  Mr.  Smith  is  a  great  fancier 
of  line  stock  and  his  large  farms  near  Kan- 
sas City  are  the  home  of  some  of  Missouri's 
finest  specimens  in  their  line. 

\~  soon  as  the  present  contract  for  the 
cutting  on  Main  St.  through  the  hill  south 
of  the  Union  station  at  Kansas  City  is  fin- 
ished a  new  grading  proceeding  .  must  be 
started  and  put  through  the  legal  processes 
to  bring  the  street  to  the  level  of  the  station 
ground  and  make  it  accessible  to  the  other 
streets  leading  into  the  station.  This  is  prob- 
ablj  to  be  the  largest  grading  project  ever 
started  in  Kansas  City.  Under  the 'present 
contract  Spit<au1sk>  ft  Wagner  have  already 
CUt  a  deep  canyon  through  from  23rd  to  20th 
St  They  arc  about  half  wav  through.  The 
maximum  cut  smith  of  24th  St  will  be  about 

In  ft  The  cost  will  be  about  $150,000.  This 
will  have  Main  Si.  about  H  ft.  above  the  level 
of  21th  St.  and  the  station  pla/a.  Further 
grading  proceedings  will  include  condemna- 
tion proceedings  to  widen  to  xn  ft.,  taking  LO 

it  If  each  side  This  later  proceeding  can- 
not be  started  until  after  the  present  grading 
contrad  i^  finished ,  but  every  effort  will  be 
mad'  to  hasten  it  through  the  court  processes. 

I  In  heavj  rams  this  past  week  in  this  scc- 
tii.n  of  the  COUntr)   caused  a  serious  setback 


to  grading  operations.  Fall  is  the  best  grad- 
ing season  in  central  Missouri  and  every  day 
idle  during  the  fall  months  is  very  much  to 
be  regretted.  However,  prospects  for  the 
coming  week  are  brighter. 

Mr.  Sten  Lund  has  opened  an  office  at  81fi 
and  817  National  Reserve  Bank  Bldg.,  Kan- 
sas City,  Mo.  Mr.  Lund  has  a  contract  for 
six  miles  of  the  electric  line  out  of  Kansas 
City  and  is  busy  these  days  covering  the  work. 

J.  B.  Dorris  was  in  the  city  the  14th.  Dor- 
ris  has  just  a  little  more  work  to  do  on  the 
Kansas  City  Southern  R.  R.  near  Jaudon, 
when  his  splendid  grading  outfit  wil!  be  idle. 
Dorris  can  be  addressed  at  Jaudon,  Mo.,  and 
anyone  needing  a  good  machine  outfit  and  a 
good  contractor  to  do  that  class  of  work 
would  do  well  to  get  in  touch  with  him. 

L.  I.  Viall,  general  manager  of  Wood,  Ban- 
croft &  Doty,  is  dividing  his  time  these  days 
between  their  steam  shovel  contract  at  Powell, 
Mo.,  and  their  new  contract  near  Platte  City, 
Mo.  The  shovel  contract  is  well  under  way, 
but  the  11  miles  of  new  work  is  just  started. 

T.  L.  Campbell  is  pushing  his  contract  at 
Camden  Point,  Mo.,  as  rapidly  as  the  weather 
will  permit.  Mr.  Campbell  is  a  young  man, 
but  he  is  a  hustler  and  is  bound  to  make  a 
high  mark  in  the  grading  world.  He  is  built 
along  the  right  lines. 

A  bigger  and  better  McGee  St.  was  the  ob- 
ject of  a  meeting  last  week  of  the  McGee 
Street  Improvement  Association  at  the  North- 
Mehornay  furniture  store.  Nearly  fifty  prop- 
erty owners,  members  of  the  association  in- 
dorsed the  proposed  improvements  and  planned 
for  their  realization.  Five  improvements  were 
discussed — the  straightening  of  McGee  St.  at 
Admiral  Blvd.,  the  proposed  change  in  grade 
of  McGee  St.  from  Admiral  Blvd.  to  9th 
St.,  the  widening  from  15th  to  20th  St.,  an 
additional  widening  from  13th  to  15th  St. 
and  the  removal  of  unsightly  dwellings  on 
the  east  side  of  McGee  St.  between  10th  and 
11th  Sts.  with  perhaps  a  removal  of  the  hill. 
The  change  in  the  grade  of  McGee  St.  which 
is  being  held  up  because  of  the  government's 
refusal  to  pay  its  share  for  its  abutting  Fed- 
eral building  property,  extending  from  8th  to 
9th  St.,  was  assured  when  a  committee  an- 
nounced that  business  men  along  the  street 
have  raised  the  money  to  pay  the  govern- 
ment's share.  So  the  stumbling  block  has 
been  removed  and  the  changes  in  grade  are 
expected  to  follow  without  the  intervention  of 
further  obstacles.  The  widening  of  15th  St. 
to  20th  St.  was  indorsed  by  the  association 
and  an  extension  of  this  improvement  to  13th 
st.  was  recommended.  The  members  believe  that 
if  the  five  blocks  are  to  be  widened  it  would 
be  advisable  to  widen  the  two  blocks  north. 
That  would  mean  a  connection  from  13th  St. 
to  the  traffic  ways.  The  straightening  of  Mc- 
Gee St.  at  Admiral  Blvd.  was  favored  by  the 
association.  The  wedged  shaped  piece  of 
ground  which  crooks  the  street  at  that  point 
would  have  to  be  cut  off  to  accomplish  the 
improvement  there.  The  hill  between  10th 
and  11th  Sts.  caused  a  great  deal  of  discus- 
sion. The  hill  is  topped  with  several  old 
houses,  only  some  of  them  being  tenanted. 
"It's  a  disgrace  to  Kansas  City,"  the  members 
said.  "The  property  owners  should  be  severe- 
ly criticized  for  their  failure  to  improve  this 
land,  by  leaving  the  bill  there  and  above  all 
the  unsightly  houses." 

Montana. 

Right  of  wa\  agents  of  the  Great  Northern 
are  closing  up  deals  for  the  necessary  right  of 
way  between  Lewistown,  Mont.,  and  the  Judith 
River,  and  it  is  believed  that  heavy  work  will 
be    started    on    the    Billings   &    Northern  to 

Lewistown  this  year, 

An   organization   has  been   effected   and  it 

is  expected  that  construction  work  will  be 

started  next  month  on  the  proposed  Flathead 
interurban  line.  David  R.  MeGinnis,  Kalis- 
pell,  Mont  .  is  the  promoter 

Nevada. 

Plans  for  reconstruction  of  the  Eureka  & 

Palisade  R.  R.  have  progressed  so  far  that 
Construction    companies    have    bad    engincei  s 


looking  over  the  project,  and  it  is  believed  that 
actual  construction  work  will  be  started  short- 
ly.   G.  D.  Abbott  is  Superintendent,  Secretary 

and  Treasurer,  Palisade,  New 

New  York. 

®The  Public  Service  Commission  of  New 
York  City  has  awarded  a  contract  to  the 
Hagerty-Drummond  Co.,  New  York,  at 
$3,020,129  for  constructing  a  section  of  the 
Lexington  Ave.  subway  in  New  York  City. 
The  section  begins  just  north  of  the  Harlem 
River  and  includes  the  two  branches  which 
have  been  planned  to  run  to  Pelham  Bay 
Park  and  Jerome  Ave. 

®F.  H.  Clement  &  Co.,  Land  Title  Bldg., 
Philadelphia,  Pa.,  has  been  awarded  the  con- 
tract for  the  elimination  of  nine  grade  cross- 
ings on  the  Port  Washington  Branch  of  the 
Long  Island  R.  R.  The  contract  amounts  to 
about  $400,000  and  includes  the  construction 
:>f  concrete  arches,  retaining  walls,  etc. 

North  Carolina. 

®The  Propst  Contracting  Co.,  of  Charlotte, 
N.  C,  has  been  awarded  a  contract  by  the 
Seaboard  Ry.  to  grade  three  yard  tracks  about 
two  miles  long  at  Wilmington,  N.  C.  This 
is  all  team  work.  The  Propst  company  can 
use  some  extra  teams. 

®The  Durham  &  South  Carolina  R.  R.  Co., 
R.  A.  Honeycutt,  Superintendent,  Durham, 
N.  C,  has,  as  noted  in  our  last  issue,  awarded 
the  contract  to  John  T.  McKinney.  Lynch- 
burg, Va.,  for  constructing  between  12  and 
13  miles  of  line  from  Bonsai  on  the  Seaboard, 
to  Rawles,  N.  C,  a  point  on  the  Raleigh  & 
Southport  R.  R.,  the  work  to  be  complete  in 
six  months.  There  will  be  only  two  good 
sized  trestles,  which  will  be  constructed  of 
wood.    A  60  lb.  rail  will  be  used. 

North  Dakota. 

®The  contract  for  the  construction  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  depot 
at  Minot,  N.  Dak.,  has  been  awarded  to  D.  A 
Dinnie,  Minot.  The  work,  which  will  require 
an  expenditure  of  about  $135,000,  includes  two 
large  buildings,  one  for  the  depot  proper  and 
the  other  for  express  and  baggage. 

Oklahoma. 

The  Taloga,  Putnam  &  Southern  R.  R.  Co.. 
recently  incorporated  with  a  capital  stock  of 
$100,000,  as  noted  in  our  Oct.  11  issue,  is  be- 
ing financed  by  farmers  along  the  proposed 
route.  It  is  planned  to  build  the  line  south 
from  Taloga  through  Putnam  and  into  the 
Texas  Panhandle  country.  Col.  C.  W.  Mas- 
grave.  Taloga.  Okla.,  is  interested. 

The  Rapid  Transit  Interurban  Co.,  of  Te- 
cumpseh.  Okla.,  which  intends  to  construct 
a  line  from  that  point  to  Sulphur,  Okla.,  has 
retained  Edgar  M.  Graham,  Muskogee,  Okla., 
as  Chief  Engineer. 

The  St.  Louis,  San  Francisco  R.  R.  has 
secured  land  at  Tulsa,  Okla.,  for  a  yard  of 
21  tracks  two  miles  in  length,  accommodating 
about  2,00n  cars.  A  22-stall  roundhouse  will 
be  located  in  West  Tulsa  at  the  junction  of 
the  Avard  division  of  the  Frisco. 

It  has  practically  been  decided  by  the  offi- 
cials of  the  Missouri.  Oklahoma  &  Gulf  Ry. 
to  build  the  southward  extension  to  Fort 
Worth,  Texas,  by  way  of  McKinney.  From 
Fort  Worth  the  line  will  be  projected  to  the 
i;ulf,  probably  at  Galveston.  No  bonus  is 
asked  but  the  company  requires  a  right  of  way 
through  the  counties  and  depot  grounds.  J.  J. 
Harrison,  Muskogee.  Okla.,  is  Chief  Fngineer 

of  the  company, 

The  St.  Louis  i\  San  Francisco  (Frisco  Sys- 
tem) has  nearly  completed  relaying  the  line 
between  Oklahoma  City  and  Sapulpa,  Okla.. 
with  90-lh.  rails.  The  next  step  will  be  relax 
ing  the  heavy  steel  over  the  entire  yard  at 
( )klahoma  City. 

A  party  of  business  men  of  Davis,  Okla..  in- 
eluding  ('.  I'.  Caldwell,  cashier  of  the  Mer- 
chants &  Planters' Rank,  and  Charles  Hutchins, 
cashier  of  the  hirst  National  Bank,  are  re- 
ported to  be  financing  the  new  railroad  pro- 
posed to  build  from  Davis  to  the  new  lead  and 
tine  field  in  the  heart  of  Arbuckle  county. 


•J-  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently. 


October  25,  1911. 


ENGINEERING    &  CONTRACTING 


29 


Oregon. 

The  Commercial  Club  of  Sandy,  Ore.,  is 
securing  the  right  of  way  for  an  extension  of 
the  car  line  of  the  Mount  Hood  Railway  & 
Power  Co.,  Portland,  to  Sandy.  It  is  said 
that  the  extension  will  be  built  within  10 
months. 

The  Oregon  Electric  Ry.  Co.,  Portland,  has 
completed  the  surveys  on  its  route  from  Junc- 
tion City  to  Eugene.  Rights  of  way  have 
been  secured  in  the  upper  valley  for  most 
of  the  distance  and  terminal  and  yard  sites 
have  been  purchased  in  Eugene,  Junction  City 
and  Harrisburg.  It  is  believed  that  grading 
will  be  commenced  soon. 

The  Portland,  West  Coast  Railroad  &  Nav- 
igation Co.,  which  applied  recently  to  the 
Sheridan  City  Council  for  a  franchise  up 
Yamhill  St.,  is  now  applying  for  rights  of 
way  between  Pacilic  City  and  Tillamook,  and 
will  soon  ask  for  a  franchise  through  Tilla- 
mook. From  McMinnville  through  Sheridan. 
Willamina,  Pacific  City  and  north  to  Tilla- 
mook, thence  to  Portland,  the  Portland,  West 
Coast  people  are  seeking  to  operate  a  loop 
road,  it  is  thought. 

The  Pacific  Railroad  &  Navigation  Co.  will 
on  Nov.  1  begin  train  service  on  its  new  line 
into  Tillomook.  The  Pacilic  Railway  &  Nav- 
igation Co.  started  actual  construction  work 
on  its  road  Sept.  1,  190").  At  the  commence- 
ment the  Lytle  brothers  took  over  the  prop- 
erty of  the  defunct  Portland.  Nehalem  &  Till- 
amook R.  R.,  the  Reed  line  that  had  been 
working  towards  Tillamook  from  llillsboro. 
This  road  had  five  miles  of  graded  roadbed, 
upon  which  the  new  company  built  its  tracks, 
although  besides  this  but  one  additional  mile 
of  its  survey  was  used.  Many  surveys  were 
made  before  the  route  was  definitely  decided 
upon,  at  a  cost  of  $350,000.  The  total  cost  of 
the  road  has  been  about  $5,000,000.  The  dis- 
tance to  Tillamook  by  rail  is  01  miles  from 
Hillsboro  and  111  miles  from  Portland.  There 
are  13  tunnels,  the  longest  of  which  is  a  1,437 
ft.  bore.  There  are  35  bridges  over  1<mi  ft.  in 
length.  The  highest  bridge  is  l(i7  ft.  Among 
the  bride es  a  single  pile  span  with  a  height 
of  104  ft. 

Engineer  Sandberg  of  the  Marshfield  (Ore.  ) 
Terminal  R.  R.  is  now  running  lines  for  the 
proposed  railway,  starting;  on  the  Isthmus 
Inlet  a  mile  above  the  Smith  Mill  and  extend- 
ing to  and  through  Marshfield  and  North  Bend 
and  down  the  coast.  The  waterfront  road  is 
to  be  a  steam  road  and  an  electric  line  will 
be  built  on  other  streets.  The  franchise  has 
not  yet  been  granted  in  North  Bend  but  ap- 
plication has  been  made.  As  mentioned 
recently  in  Engineering  &  Contracting,  W.  S. 
Chandler  of  the  First  National  Bank  of 
Marshfield,  Ore.,  is  interested  in  the  project. 

Steel  has  been  laid  on  the  Natron  extension 
to  the  west  approach  of  the  bridge  over  the 
North  Fork  of  the  Willamette  River  and  dis- 
tance of  40  miles  from  Eusene,  Ore.  The 
work  was  done  by  the  Utah  Construction  Co., 
Ogden,  Utah. 

The  Oregon  Trunk  Railroad*  has  completed 
the  line  into  Bend.  Ore.,  and  everything  is  in 
readiness  for  opening  the  new  road. 

Pennsylvania. 

Steps  are  being  taken  to  raise  $lo.ooo  by 
subscription  to  aid  in  building  a  railroad 
through  Union  and  Snyder  counties  to 
Port  Royal,  Juniata  county.  The  proposed 
route  includes  the  merging  of  the  New  Berlin 
&  Winfield  R.  R.  and  a  direct  connection 
with  the  Philadelphia  &  Reading  and  a  junc- 
tion with  the  D.,  L.  &  W.  and  the  joining  of 
the  Tuscarora  Valley  R.  R.  at  Port  Royal. 
E.  A.  Garman,  of  Richfield,  is  interested. 

Grading  work  will  be  started  soon  for  the 
railroad  to  be  constructed  from  some  new 
mines  in  Cumberland  County  into  Shippens- 
burg  to  a  connection  with  the  Cumberland 
Valley  R.  R.  John  I).  Ickes,  Shippensburg, 
Pa  ,  is  interested. 

A  company  has  been  organized  and  applica- 
tion made  for  a  charter  for  a  new  railroad  to 
be  built  through  portions  of  Elk,  Jefferson 
and  Clarion  counties,  connecting  with  the 
Pittsburgh,    Somerville   &    Clarion     R.  R.. 


leased  by  the  Pennsylvania  Southern  R.  R. 
Co.,  at  or  near  Clarion.  The  total  distance 
is  about  50  miles.  The  directors  of  the 
company  are  II.  Buckingham  and  John  A. 
Curry  of  Clarion,  and  David  W.  Morgan. 
Emery  C.  Reed,  George  C.  Miller,  James  S. 
Carmichael  and  C.  C.  Steinbrenner  of  Frank- 
lin. This  road  will  be  known  as  the  Penn- 
sylvania  Northern   R.  R. 

The  Lehigh  Valley  Transit  Co.,  Allentown, 
Pa.,  which  recently  acquired  the  Montgomery 
Traction  Co.'s  line  running  from  Lansdale  to 
Norristown,  has  as  yet  made  up  no  definite 
plans  for  the  improvement  of  this  line.  The 
transit  Co.,  however,  expects  to  rebuild  from 
Norristown  to  Center  Square  on  practically 
the  same  location  changing  the  line  from  wide 
to  standard  gage  and  putting  it  in  condition 
for  high  speed  service.  From  Center  Square 
it  is  planned  to  build  an  entirely  new  line 
over  private  right  of  way  into  North  Wales. 
At  Norristown  the  line  connects  up  with  the 
Philadelphia  &  Western  Road,  which  is  now 
building  from  Villa  Nova  to  Norristown. 
This  will  give  the  Lehigh  Valley  Co.  a  through 
line  to  69th  and  Market  Sts.,  Philadelphia.  W. 
W.  Wyson,  Allentown,  Pa.,  is  Chief  Engineer. 

Subscription  papers  are  being  circulated 
along  the  Susquehanna  River  territory  from 
Sunbury,  Pa.,  in  an  endeavor  to  raise  $10,000 
to  take  over  the  charter  and  physical  rights  of 
the  Middle  Pennsylvania  R.  R.  and  to  build  a 
railroad  from  Dry  Valley  Cross  Roads,  Union 
County,  to  Port  Royal,  Juniata  County.  The 
proposed  route  includes  the  merging  of  the 
New  Berlin  &  Winfield  R.  R.,  which  is  con- 
trolled by  Shamokin  capitalists,  and  thus  ac- 
complish a  direct  connection  with  the  Philadel- 
phia &  Reading  R.  R.  at  Winfield,  and  also  a 
junction  with  the  Delaware,  Lackawanna  & 
Western,  should  it  exercise  its  rights  to  reach 
into  Winfield. 

Notice  has  been  filed  at  Harrisburg,  Pa.,  of 
the  reorganization  of  the  Bloomsburg  &  Mill- 
ville  Railroad  Co..  under  the  name  of  the 
Bloomsburg,  Millville  &  Northern.  The  new 
company  will  have  a  capital  stock  of  $250,000. 
D.  O.  Coughlin,  Bloomsburg,  is  President. 
An  issue  of  $224,000  of  bonds  was  also  made. 

South  Carolina. 

Committees  from  Anderson  and  Pickens 
counties  have  raised  $1,200  for  a  verification 
survey  of  the  route  of  the  proposed  Ander- 
son. Abbeville  &  Easley  Electric  Ry.  It  is 
stated  that  J.  F.  Hornaday  &  Co.,  New  York 
City,  propose  to  underwrite  and  place  the 
bonds  of  the  road,  after  the  verification  sur- 
vey has  been  made,  provided  a  bonus  of  $150,- 
000  be  raised  along  the  proposed  route,  to  be 
paid  in  installments  as  each  ten  miles  of  the 
road  is  completed. 

A  committee  of  the  Commercial  Club  of 
Chester  is  taking  steps  for  securing  the  build- 
ing of  an  electric  railway  from  that  place  to 
Great  Falls,  and  it  is  probable  that  a  pre- 
liminary survey  will  be  made  shortly.  J.  W. 
Mix,  Chester,  is  Chairman  of  the  committee. 

The  South  Carolina  Western  Ry.,  now  op- 
erating a  steam  line  from  McBee  to  Florence, 
via  Hartsville,  has  filed  an  amendment  to  its 
charter  providing  for  two  branch  lines  from 
Hartsville  to  Timmons  and  Sumter.  W.  R. 
Bonsai,  Hamlet,  N.  C,  is  President. 

South  Dakota. 

Indications  are  reported  to  be  favorable 
for  an  extension  in  the  near  future  of  the  line 
of  the  Rapid  City,  Black  Hills  &  Western 
R.  R.  H.  A.  Brome,  General  Manager.  Rapid 
City,  S.  Dak.,  west,  into  the  coal  lands  of 
Wyoming. 

Tennessee. 

The  following  directors  of  the  Nashville 
Terminal  Co.  have  been  elected  :  Eben  Rich- 
ards of  New  York.  Chairman:  S.  W.  Fordyce. 
Jr..  St.  Louis;  A.  B.  Newell.  H.  B.  Chamber- 
lain and  W.  M.  Mooney.  Mr.  Newell  was 
elected  President,  J.  S.  Henry  Treasurer  and 
W.  L.  Wagner  Secretary. 

Texas. 

The  Houston  Electric  Co.,  Houston,  is  to 
extend  its  Louisiana  St.  line  to  the  Montrose 


addition  at  Houston.  A  portion  of  the  line 
will  also  be  double  tracked. 

The  Port  Arthur  Traction  Co.,  Port  Arthur, 
will  double  track  its  line  on  Proctor  St.  for  a 
distance  of  about  two  miles.  A  1-mile  exten- 
sion is  also  planned. 

The  City  Council  of  Victoria,  Tex.,  has 
voted  to  grant  to  the  St.  Louis,  Brownsville 

6  Mexico  Ry.  a  franchise  for  50  years  to 
operate  a  steam,  motor  and  electric  railway. 
The  company  desired  this  franchise  for  the 
purpose  of  placing  the  terminals  of  its  Bloom- 
mgton  extension  in  that  city. 

The  Missouri,  Kansas  &  Texas  Ry.  is  un- 
derstood to  be  seriously  considering  double 
tracking  their  line  from  Hillsboro  south  to 
Granger,  through  Waco,  at  an  early  date. 

Denison  &  Ramsey,  general  contractors  on 
the  Dallas- Waxahatchie  [nter urban  line,  still 
have  some  good  work  to  sub-let  and  can  be 
addressed  at  14  South  Lamar  St.,  Dallas.  The 
miles  already  covered  are  as  follows:  Miles 
1,  2  and  3,  George  F.  Ramsey;  4  and  11. 
Whitney  Moore;  5  and  (i.  Montgomery  Bros.; 

7  and  8,  Jack  Graham;  10,  B.  J.  Allen:  14,  R. 
G.  Davidson ;  20,  W.  II.  Denison,  steam  shov- 
el outfit;  21,  Chas.  Muri.hv  ;  22.  23  and  24.  Ed- 
ward Shannon;  25  and  20,  E.  II.  Peterson. 
Contractors  wanting  good  winter  work  might 
write  Denison  &•  Ramsey  at  once. 

The  Stamford  &  Eastern  R.  R.,  projecting 
a  200-mile  line  from  Stamford  to  Fort  Worth, 
has  completed  surveys  and  is  understood  to 
have  good  prospects  for  letting  some  of  the 
construction  work  this  fall  or  early  in  tht 
winter.  W.  T.  Andreson,  Stamford,  Tex.,  is 
President. 

The  San  Benito  &  Rio  Grande  R.  R.  Co.  of 
San  Benito  is  reported  to  have  entered  into  a 
contract  for  the  construction  of  an  extension 
up  the  Rio  Grande  Valley  to  Mission  and 
thence  north  to  the  new  town  of  Monte 
Christo,  a  distance  of  15  miles.  From  Sar> 
Benito,  Texas,  to  Mission  is  about  50  miles, 
making  this  part  of  the  system  65  miles  long. 
Surveys  are  also  being  made  for  extending 
the  road  farther  up  the  valley  into  the  coal 
fields  of  Zapata  County,  about  175  miles  from 
Zan  Benito. 

The  Executive  Committee  of  the  "Middle 
Buster-'  R.  R.  at  a  recent  meeting  at  Belton, 
Texas,  awarded  the  contract  for  grading  the 
first  mile  of  the  road,  beginning  at  the  cross- 
ing of  the  Missouri,  Kansas  &  Texas  in  that 
city.  Grading  south  of  the  city  has  been 
finished. 

Utah. 

A  preliminary  organization  has  been  effected 
looking  to  the  building  of  a  railroad  from 
Provo  to  Ouray  on  Green  River,  a  distance 
of  100  miles.  A  partial  preliminary  survey 
has  been  made  and  a  considerable  amount  of 
money  pledged  for  the  construction  of  the 
line.  J.  H.  Wood,  Provo.  Utah,  is  the  prime 
mover  in  this  enterprise. 

The  Union  Pacific  will,  it  is  understood, 
beein  track  laying  early  next  spring  for  128 
miles  of  double  track,  the  grading  for  which 
has  been  completed.  This  will  leave  only  241 
miles  of  single  track  left  between  Council 
Bluffs  and  Ogden.  The  right  of  wax  has 
been  secured  on  part  of  this  241  miles,  so  that 
in  the  near  future  grading  work  may  be 
started  for  the  double  tracking. 

The  Oregon  Short  Line  Ry.  has  work  now 
in  progress  on  second  track  from  Farming- 
ton,  Utah,  to  Ogden.  Utah,  a  distance  of  20.53 
miles.  This  work  is  in  Davis  and  Webster 
counties. 

Virginia. 

Grading  work  has  been  started  near  Cherry- 
dale,  on  the  connecting  line  from  the  Great 
Falls  &  Old  Dominion  R.  A.,  to  Bon  Air  on 
the  steam  road  operating  between  Bluemont 
and  Alexandria.  The  work  is  being  done  for 
the  Washington  &  Old  Dominion  R.  R.  Co.. 
and  it  is  understood  that  John  R.  McLean. 
Washington,  President  of  the  Great  Falls  & 
Old  Dominion  line,  is  the  prime  mover  in  the 
new  enterprise.  It  is  also  stated  that  the 
Bluemont  R.  R.  has  been  leased  and  will  be 
electrified,  so  that  trolley  cars  will  run  over 
the  Great  Falls  line  to  near  Cherrydale,  and 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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thence  across  the  country  to  the  steam  road 
and  thence  to  the  terminus  of  the  latter  in 
the  Virginia  hills.  The  Bluemont  R.  R.  is  39 
miles  long. 

The  Engineering  corps  of  the  Northern 
Neck  Railroad,  having  finished  the  survey 
from  a  point  in  Hanover  County  on  the  Chesa- 
peake &  Ohio  Railway  to  Rappahannock, 
across  the  Rappahannock  River  down  the 
Northern  Neck  to  the  mouth  of  the  Great 
Wicomico  River,  on  the  Chesapeake  Bay,  has 
been  working  back  up  the  Northern  Neck  on 
a  locating  survey,  and  will  soon  complete  that 
work.  It  is  expected  by  Nov.  15  that  the  en- 
tire work  of  the  surveying  corps  will  be  com- 
peted. Channing  M.  Ward,  Richmond,  Va., 
is  the  promoter. 

Washington. 

®Deeks,  Deeks  &  Smith,  St.  Paul,  Minn., 
have  been  awarded  a  contract  for  a  consider- 
able amount  of  work  at  Pasco,  Wash.,  for  the 
Northern  Pacific  Ry.  The  work  includes  a 
37-stall  concrete  and  brick  roundhouse,  a  car 
shop,  store  house,  coal  bunkers,  concrete  lined 
tunnel,  etc. 

West  &  Slade  of  Aberdeen  are  behind  a 
movement  to  secure  an  early  extension  of  the 
electric  line  now  being  built  between  Ray- 
mond and  South  Bend  to  Grays  Harbor. 

Track  for  the  Chehalis  &  Cowlitz  R.  R. 
on  Oct.  15  had  been  laid  for  three  miles 
southeast  of  Chehalis.  The  railroad  is  being 
put  through  by  Chehalis  business  men.  The 
grading  is  completed  for  eight  miles,  to  New- 
aukum  Prairie,  and  track  will  be  down  to 
that  point  within  a  few  weeks.  George  A. 
Robinson,  Chehalis,  is  Superintendent. 

®Work  has  been  started  by  Caughren  & 
Woldson,  Spokane,  Wash.,  on  the  Great 
Northern  line  from  Bluestem  to  Republic, 
Wash.,  for  whLh  they  were  awarded  the  con- 
tract, as  recently  noted  in  Engineering  &  Con- 
tracting. A  dozen  or  more  crews  comprising 
350  men  have  been  assembled  by  the  con- 
tractors at  points  between  Bluestem  and 
Peach.  A.  E.  Grant  has  secured  a  subcontract 
for  a  6-mile  section  on  the  work. 

West  Virginia. 

The  West  Virginia  &  Midland  R.  R.,  now 
operating  36  miles  of  steam  line,  has  increased 
its  capital  stock  from  $500,000  to  $1,000,000. 
Wm.  Harry,  Webster  Springs,  W.  Va.,  is 
Chief  Engineer. 

Wisconsin. 

Advices  from  West  Allis,  a  suburb  of  Mil- 
waukee, Wis.,  state  that  the  Chicago  &  North- 
western Ry.  Co.  has  begun  the  excavating 
work  for  the  subway  at  National  and  Seventy- 
seventh  Aves. 


Canada. 

•|»Bids  are  asked  until  Nov.  15  by  the 
City  Commissioners  of  Calgary,  Alberta, 
for  the  supply  and  delivery  of  the  following 
street  railway  material.  Track  Material — 1 
26,000  standard  6x7  firm  tamarac  ties;  300 
tons  6-in.  high  T.  60  ft.  No.  60  rails;  800 
tons  A.S.C.B.  standard  60  ft.  No.  60  rails, 
or  their  equivalent  in  A.S.C.E.  60,  30  or  33 
ft.  rails  with  necessary  angles,  bolts,  etc.,  quot- 
ed separate;  15,000  lbs.  5y2x9/16-in.  track 
spikes;  3  double  3-part  Y  branch  off  with 
crossings ;  1  double  track,  left-hand  branch 
off;  6  standard  A.S.C.E.  ordinary  T  rail 
spring  tongue  switches;  6  standard  A.S.C.E. 
ordinary  T  rail  solid  mates;  6  standard 
A.S.C.E.  ordinary  T  rail  frogs  filled;  3,200 
10-in.  bonds,  %-in.  plug,  flexible,  4/o;  2,500 
13-in.  bonds,  %-in.  plug,  flexible,  4/o.  Line 
Material — 250  wood  poles,  6-in.  top,  12-in. 
butt,  not  over  4  in.  def.  30  ft.  standard 
spec. ;  250  wood  poles,  8-in.  top,  12-in.  butt, 
not  over  4  in.  def.  35  ft.  standard  spec. ;  ten- 
ders will  also  be  considered  on  30-ft.  poles 
7-in.  tops.  10-in.  butts,  and  35-ft.  poles  8-in. 
tops,  10-in.  butts,  all  to  be  peeled ;  80  steel 
poles  28  ft.  long,  maximum  load  1,000  lbs. ; 
20  steel  poles  30  ft.  long,  maximum  load  1,000 
lbs.;  18,000  ft.  500  M.C.M.  600-volt  conduit 
cable  (underground)  ;  30,000  lbs.  2-0  trolley 
wire,  round ;  7,000  lbs.  5/16  single  galvanized 
soft  steel  span  wire;  1,200  %  eye  bolts  gal- 
vanized ;  400  9-in.,  400  10-in.,  400  12-in. ;  1,200 
.wood  strain  insulators  1-in.  galvanized;  500 
standard  strain  insulators  2-in. ;  100  standard 
strain  insulators  2%-in.;  800  straight  line 
hangers  one  piece,  galvanized,  round  top  % 
stud;  1,200  straight  line  clips  12-in.  for.  2-0 
trolley  (clinch)  ;  300  double  curve  cap  and 
cone  pullovers,  galvanized,  comp. ;  300  single 
curve  and  cone  pullovers,  galvanized,  comp. ; 
25  R.  H.  trolley  frogs,  malleable;  25  L.  H. 
trolley  frogs,  malleable;  12  right  angle  cross 
overs;  20  adjustable  crossovers;  10  rigid 
crossings;  25  feeder  hangers,  O.  B.  2417  or 
similar;  12  section  insulators,  2-0  round  wire; 
6  Y-trolley  frogs ;  36  metropolitan  strain 
plates,  galvanized  ;  36  metropolitan  strain  ears  ; 
10  200-amp.  section  switches,  with  boxes.  W. 
D.  Spence,  City  Clerk. 

The  Canadian  Northern  Ry.,  at  the  forth- 
coming session  of  Parliament,  will  apply  for 
authority  to  construct  and  operate  a  railway 
tunnel  under  Mount  Royal,  at  Montreal.  The 
cost  of  the  undertaking  is  conservatively  es- 
timated at  $25,000,000,  and  in  addition  the 
railway  is  likely  to  spend  a  large  sum  in  im- 
provement work  around  Montreal.  It  is  un- 
derstood that  the  application  will  be  suffi- 
ciently comprehensive  to  allow  the  C.  N.  R. 


to  construct  and  operate  lines  connecting  il 
tracks  with  the  C.  N.  O.  and  C.  N.  Q  rail 
roads,  and  those  of  the  Harbor  Commissior 
ers  of  Montreal.  The  tunnel  will  give  th, 
C.  N.  R.  easy  access  to  the  city  of  Montre; 
and  avoid  the  slow  handling  of  train 
around  the  mountain.  The  tunnel  will  bl 
approximately  three  miles  in  length. 

Track  laying  has  been  completed  on  thl 
Canadian   Pacific  branch  line  from  Victori  j 
Harbor  to  Bethany.    The  new  line  starts  fronl 
the  docks  at  Victoria  Harbor  and  crosses  th; 
Toronto-Sudbury  line  of  the  C.  P.  R.  13  mile 
out  at  Bethany.    Fourteen  miles  west  of  Pel 
terboro  it  forms  a  junction  with  the  maul 
Toronto-Montreal  line  of  the  C.  P.  R.  Th 
Toronto  Construction  Co.  has  had  the  worll 
of  building  the  road.     It  is  88  miles  fron> 
Victoria  Harbor  to  Bethany  and  85-lb.  rail! 
have  been  laid.    In  connection  with  the  nevi 
line  the  Canadian  Pacific     has  spent  largt 
sums  of  money  in  equipping  Victoria  Harbo 
as  the  western  terminus  of  the  line.  Tw< 
wharves_  3,600  ft.  long  and  60  ft.  wide  hav<| 
been  built  on  either  side  of  the  harbor  an(, 
these  are  separated  by  a  waterway  600  ft] 
wide,  giving  ample  room  for  the  berthing  o 
a  dozen  large  lake  boats  at  the  same  time 
There  have  also  been  built  a  large  storagi 
elevator,  a  boiler  house,  two  1,000-ft.  freigh 
and  flour  sheds,  boarding  houses,  cottages 
etc. 

Surveys  are  under  way  for  the  proposec 
line  of  the  Quebec  Eastern  Ry.  from  Sher 
brook  to  Quebec,  passing  through  a  portioi 
of  Megantic  County.  Rodoluhe  Forget  and  J' 
N.    Greenshields    of    Montreal    are    at  th« 
head  of  the  proposed  Quebec  Eastern  Ry.,  anc: 
it  is  said  the  road  will  connect  with  a  sysif 
tern  now  controlled  by  Mr.  Forget,  and  wili 
ultimately  reach  on  to  the  coast  of  Labrador 

The  Canadian  Northern  Ry.  at  the  next 
session  of  the  Alberta  Legislature  will  seek 
the  right  to  build  and  operate  several  new 
railway  lines  in  that  province.  These  lines 
will  open  large  areas  of  country  hitherto  un- 
touched by  railroad  development.  One  of  tht 
most  important  is  a  line  to  be  built  from 
Athabasca  Landing  to  Peace  River  Crossing, 

A  railroad  is  to  be  built  from  Calgary 
Alberta,  to  the  coal  properties  of  Patrick 
Burns  at  the  head  waters  of  the  south  branch 
of  Sheep  Creek,  45  miles  southwest.  Alex- 
ander Shary,  Calgary,  Alberta,  is  interested^ 

An  agreement  is  reported  to  have  been 
reached  by  the  Canadian  Pacific,  the  Grand 
Trunk  Pacific  and  the  Canadian  Northern 
Rys.  for  building  large  union  stock  yards  at 
St.  Boniface,  Winnipeg. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
8,  by  Board  of  Jackson  County  Commission- 
ers, Scottsboro,  Ala.,  for  grading,  draining 
and  surfacing  with  macadam  approximately 
2.7  miles  of  state  aid  road.  W.  S.  Keller, 
Montgomery,  Ala.,  is  State  Highway  Engi- 
neer. 

•J-Iiifls  will  be  received  until  2  p.  m.,  Oct. 
30,  by  Commissioners  of  Lawrence  County, 
Moulton,  Ala.,  for  grading,  draining  and  sur- 
facing with  Tishomingo  gravel,  approximate- 
ly \Vt  miles  of  the  Hillsboro-Moulton  road. 
W.  E.  Hotchkiss,  Courtland,  Ala.,  is  Resident 
Engineer. 

•J-I'.ids  will  be  received  until  noon,  Nov.  15, 
1, v  Hoard  of  Marion  County  Commissioners, 
I  I  ami  It  on,  Ala  ,  for  grading,  draining  and 
surfacing  with  gravel  approximately 
miles  of  state  aid  road.  Bids  will  be  re- 
ceived at  the  same  time  for  continuing  the 
road  for  a  distance  of  aboul  LI  miles  further 
int.,  tli<  country.  W.  S.  Keller  is  State  High 
way  Engineer. 

(•The  City  Commissioners  of  Huntsville, 
Ala,  have  chosen  asphalt  as  the  rharactcr  of 


paving  to  be  used  on  Eustis  and  Meridian 
Sts.,  and  have  awarded  the  contract  for  the 
work  to  the  Southern  Asphalt  &  Construction 
Co.,  of  Birmingham,  Ala.  Meridian  St.  will 
be  paved  from  where  the  paving  terminates 
at  present  to  the  city  limits. 

®The  City  Commission  of  Birmingham, 
Ala.,  has  awarded  the  following  contracts  for 
street  paving,  grading,  etc :  Bituminous  mac- 
adam paving  in  West  End  to  the  Southern 
Asphalt  Co.  for  $3,254;  bituminous  macadam 
paving  in  Ensley  to  the  Southern  Asphalt 
Co.  for  $15,031  ;  grading,  curbing  and  gutter- 
ing certain  streets  in  Woodlawn  to  Paul 
Richter  for  $1,409. 

An  election  is  to  he  held  in  Calhoun  Coun- 
ty, Ala.,  soon  to  vote  on  the  proposition  to  is- 
sue bonds  in  the  sum  of  $350,00ft  for  the  con- 
struction of  good  roads  in  the  rural  districts 
of  the  county.  The  work  would  start  on  the 
Talladega  county  line  and  extend  north,  ac- 
cording to  the  plana  of  the  engineers,  through 
Oxford,  Anniston,  Jacksonville  and  Piedmont 
to  the  Cherokee  county  line.  From  the  Cle- 
burne county  line  the  road  will  extend  by 
way    of    D.ivistown,    DeArmnnvillc,  Oxford, 


Anniston,  Alexandria  and  Duke  to  the  Eto-jl 
wah  county  line.  Other  roads  will  traverse 
from  Ohatchie  to  Alexandria;  from  Chocco-j 
locco  to  the  Scarbrough  plantation;  from 
Ohatchie  to  Shady  Glen  crossroads;  from; 
Piedmont  to  Choccolocco  via  White  Plains;, 
from  Jacksonville  to  Duke;  from  Anniston  to; 
McFall ;  from  Jacksonville  to  Piedmont  and  j 
the  Choccolocco  road;  from  Anniston  to  Sul-j 
phur  Springs  in  beat  14;  from  Iron  City  to  J 
White  Plains,  and  from  Anniston  to  thef 
Blackmon  plantation. 

Arizona. 

The  Cochise  County  Board  of  Supervisors,] 
Tombstone.  Ariz.,  has  instructed  the  county  j 
surveyor  to  survey  a  new  county  road  f rom | 
Tombstone  to  Charleston  and  thence  to  Fort) 

I  [uachuca. 

Arkansas. 

•{•Hids  will  be  received  until  2  p.  m.,  Nov.  1, 
by  Commissioners  of  Paving  District  No.  27, 
Pine  Bluff  Ark.,  for  the  construction  of  about 
20,000  si|  yds.  of  treated  wood  block  pave- 
ment ;  10,000  lin,  ft  combined  curb  and  "Ut- 
ter;   13. 500  en.   vds.   of   excavation  and  one 


*!•  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently 
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ordinances  providing  for  the  paving  of  Main 
and  West  Third  Sts.  The  paving  will  extend 
on  West  Third  St.  from  the  Illinois  Central, 
thence  west  as  far  as  Grant  St.,  making  about 
10  blocks.  Main  St.  will  be  paved  from  Pop- 
lar St.  west  to  the  Union  station,  a  distance 
of  three  blocks.  Second  St.  will  be  paved 
from  the  Illinois  Central  west  to  the  city 
limits,  a  distance  of  15  blocks.  South  Locust 
St.,  two  blocks.  Cedar  St.,  one  block.  Oak 
St.,  three  blocks.  Congress  alley,  three 
blocks.    Traders  alley,  three  blocks. 

The  East  St.  Louis,  111.,  Board  of  Local 
Imrovements  has  adopted  plans  for  the  im- 
provement of  Lincoln  Av.,  in  Lansdowne, 
from  38th  to  42d  Sts..  at  a  cost  of  $23,046. 

Bids  were  opened  Oct.  17  by  Winnetka,  111., 
Windes  &  Marsh,  engineers,  for  constructing 
brick  pavement  on  Forest  St.,  Alles  Road  and 
Maple  Av.  The  work  called  for  brick  pave- 
ment with  pitch  filler  on  a  2-in.  sand  cushion 
and  a  6-in.  concrete  base,  with  a  Vi-in.  sand 
surface  dressing,  combined  curb  and  gutter 
2-ft.  wide  on  6-in.  of  cinders,  including  1  lb. 
red  mortar  color  per  lin.  ft.  curb.,  4  in.  vitri- 
fied glazed  farm  drain  tile  laid  2Y2  ft.  deep 
and  trenches  filled  with  cinders ;  8  in.  vitrified 
hub  and  spigot  sewer  pipe  laid  5  ft.  deep  for 
sewers  and  catch-basin  connections ;  5  new 
catch-basins,  "Duplex  covers,"  225  lbs.,  6  ft. 
deep,  4  ft.  internal  diameter,  and  35  new  "Du- 
plex inlets,"  225  lbs.  The  itemized  bids  re- 
ceived on  the  work  were  as  follows:  (1) 
Standing  for  John  Hayes  Sons'  Co.,  Naper- 
ville,  111.;  (2)  for  Alex  N.  Todd,  room  405,  170 
Washington  St.,  Chicago,  111. ;  (3)  for  Jno.  A. 
McGarry  &  Co.,  1009  Security  Bldg.,  Chicago, 
111.;  (4)  for  Western  Improvement  Co.,  Jno. 
O.  Jones,  Secretary,  Racine,  Wis. ;  (5)  for 
F.  E.  Lackey,  Winnetka,  111. ;  (6)  for  Mar- 
quette Construction  Co.,  John  O'Gara,  Presi- 
dent. 184  W.  Washington  St..  Chicago,  111. 

7,335  cu.  yds.  of  excavation,  measured  in  cut  

12,329  sq.  yds.  of  brick  paving  

12,111  lin.  ft.  comb,  curb  and  gutter,  laid  complete 
1,700  lin.  ft.  4-in.  vit.  glazed  farm  drain  tile,  laid 

complete   

150  lin.  ft.  8-in.  vit.  hub  and  spigot  sewer  pipe, 

laid  complete   

144  lin.  ft.  3  in.  x  12  in.  plank  end  curbing,  set 

complete   

5  new  catch  basins,   "Duplex  covers,"  225  lbs., 

complete   

35  new  "Duplex  inlets,"  225  lbs.,  set  complete  

35  old  catch  basins  to  be  adjusted,  repaired  and 

cleaned  out   

21   old   manholes  to  be  adjusted,    repaired  and 

cleaned  out   


ways.  W.  E.  Munchcnburg  is  County  Audi- 
tor. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov.  7, 
by  Board  of  Orange  County  Commissioners, 
Paoli,  Ind.,  for  the  construction  of  two  roads 
in  Paoli  township.  A.  B.  Ham  is  County 
Auditor. 

•{•Bids  will  be  received  until  noon,  Now  7, 
by  Board  of  Dearborn  County  Commission- 
ers, Lawrenceburg,  Ind.,  for  the  construc- 
tion of  highways  in  Manchester  and  Jackson 
townships.    W.  S.  Fagaly  is  County  Auditor. 

•{•Bids  will  be  received  until  1 :30  p.  m., 
Nov.  6,  by  Board  of  Jackson  County  Com- 
missioners, Brownstown,  Ind.,  for  the  con- 
struction of  two  roads.  H.  W.  Wacker  is 
County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
6,  by  Board  of  Tipton  County  Commission- 
ers, Tipton,  Ind.,  for  the  construction  of  three 
gravel  or  stone  roads.  J.  H.  Tranbarger  is 
County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
6,  by  Board  of  Vermilion  County  Commis- 
sioners, Newport,  Ind.,  for  the  construction 
of  three  gravel  roads  in  Helt  township.  H.  I. 
Payne  is  County  Auditor. 

•■[•Bids  will  be  received  until  2  p.  m.,  Nov. 
3,  by  Board  of  Marion  Countv  Commission- 
ers, Indianapolis,  Ind.,  for  the  construction 
of  a  gravel  road  on  line  between  Franklin 
and  Perry  townships.  Albert  Sahm  is  Coun- 
ty Auditor. 

®The  contract  for  the  construction  of  the 
new  gravel  road  in  Eagle  Creek  township  has 
been  let  by  the  Lake  County  Commissioners, 
Crown  Point,  Ind.,  to  A.  C.  Huber,  for  $38,- 
700.  This  stretch  of  road  will  connect  Heb- 
ron with  Lowell. 

®The  County  Commissioners  at  Covington, 
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concrete  bridge.  W.  J.  Parkes,  Citizens'  Na- 
tional Bank  bldg.,  Pine  Bluff,  Ark.,  is  Engi- 
neer. 

California. 

•{•Bids  will  be  received  until  Nov.  6  by  the 
Board  of  County  Supervisors,  Bakersfield, 
Cal.,  for  the  raising  and  construction  of 
Coles  Levee  Road,  commencing  at  the  end  of 
the  levee  and  running  to  Coles  bridge. 

®0'Brien  Bros.  &  Smith,  of  San  Francisco, 
Cal.,  have  been  awarded  the  contract  to  grade 
the  road  to  the  Vallejo  White  Sulphur 
Springs  by  the  Supervisors  of  Solano  Coun- 
ty, Fairfield.    Work  is  to  be  started  at  once. 

Taxpayers  of  the  southern  part  of  Ventura 
County,  Cal.,  will  meet  in  Oxnard  Nov.  14  for 
the  purpose  of  considering  plans  for  the 
formation  of  a  road-bonding  district  for  the 
building  of  a  system  of  highways  in  that  sec- 
tion. The  plan  is  to  have  a  road  system 
from  Santa  Clara  district,  this  side  of  the 
river,  with  main  roads  to  the  county  line  be- 
tween Los  Angeles  and  Ventura  counties. 

The  Board  of  Supei  visors  of  Contra  Costa 
Count-  Martinez,  Cal.,  has  adopted  a  resolu- 
tion, which  will  be  sent  to  the  State  Highway 
Commission,  providing  for  the  construction 
of  a  county  highway  to  extend  from  San 
Pablo  Av.,  through  Martinez  to  the  San 
Joaquin  County  line. 

Colorado. 

The  Board  of  County  Commissioners, 
Boulder,  Colo.,  has  granted  the  petition  for  a 
road  through  the  J.  R.  Forsyth  ranch,  south 
of  Longmount. 

Idaho  Springs,  Colo.,  business  men  have 
subscribed  $2,000  for  the  building  of  the  new 
Floyd  hill  wagon  road. 

The  Colorado  Springs,  Colo.,  Park  Com- 
mission has  decided  to  build  a  scenic  road 
throuph  the  Garden  of  the  Gods.  The  new 
road  will  extend  a  m:le  and  a  half  along  a 
ridge. 

District  of  Columbia. 
•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
18,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  concrete  sidewalks  and  steps 
at  the  U.  S.  Naval  Hospital  at  Annapolis,  Md. 

Georgia. 

®The  J.  G.  White  Co.,  of  New  York  City, 
has  sublet  the  contract  for  the  repaving  of 
the  trenches  on  Broad  St.,  Augusta,  after  the 
electric  light  wires  have  been  laid,  to  the 
Georgia  Engineering  Co. 

Illinois. 

•{•  Bids  will  be  received  until  Nov.  15  by 
City  Council,  Monmouth,  111.,  for  the  con- 
struction of  9,300  sq.  yds.  of  brick  pavement 
on  gravel  base  with  concrete  gutter  on  First 
Av.,  and  5,400  sq;  yds.  of  brick  pavement  on 
gravel  base  with  concrete  gutter  on  B  St.  R. 
M.  Ferguson  is  City  Engineer. 

®The  Board  of  Local  Improvements  of 
Alton,  111.,  has  awarded  a  contract  for  the 
paving  of  State  St.  to  David  Ryan  for  $1.27 
per  sq.  yd.  for  paving,  50c.  per  lin.  ft.  for  new 
curb,  and  10c.  per  lin.  ft.  for  resetting  old 
curb.    The  total  cost  will  be  about  $32,000. 

®John  Devere,  of  Kankakee,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Dwight,  111.,  for  the  con- 
struction of  three  miles  of  curb  and  gutter. 

®C.  F.  Edinger  of  Lake  Forest,  111.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  that  city  for  the  grading,  draining  and 
macadamizing  of  Myrtle  Ave.,  for  $11,674. 
The  work  includes  7,400  sq.  yds.  of  pavement. 
Bids  were  opened  Oct.  18. 

®Payne  &  Barr  of  Danville,  111.,  have  been 
awarded  the  contract  by  Engineer  J.  W.  Dap- 
pert,  Lock  Box  141,  Taylorville,  111.,  for  the 
construction  of  2,150  sq.  yds.  of  tarvia  mac- 
adam drives  and  courts  for  Mr.  E.  A.  Vande- 
veer's  residence.  The  contract  price  is  $1,957. 
Bids  were  opened  Oct.  16. 

The  Board  of  Local  Improvements  of  Ster- 
ling, 111.,  contemplates  paving  all  of  the  un- 
improved alleys  in  the  business  part  of  the 
city  next  spring. 

The  City  Council  of  Pana,  111.,  has  passed 


Totals 


Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  New  Jersey  St. 
from  North  property  line  of  38th  St.  to  the 
South  property  line  of  40th  St.,  by  grading 
and  paving  the  sidewalks. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  with 
appurtenances  in  and  along  the  alleys  east 
and  west  of  Spruce  St.,  from  Vigo  St.  to 
Minnesota  St. 

•{•Bids  will  be  received  until  11 :30  a.  m., 
Nov.  10,  by  Board  of  Clay  County  Commis- 
sioners, Brazil,  Ind.,  for  the  construction  of 
a  gravel  road  in  Posey  township.  E.  A. 
Staggs  is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Nov. 
7,  by  Board  of  Jefferson  Countv  Commission- 
ers, Madison,  Ind.,  for  the  construction  of  a 
road  in  Monroe  township.  A.  M.  Taff  is 
County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
7,  by  Board  of  Daviess  County  Commission- 
ers, Washington,  Ind.,  for  the  construction  of 
a  gravel  road.  Thomas  Nugent  is  County 
Auditor. 

•{•Bids  will  be  received  until  noon,  Nov.  7, 
by  Commissioners  of  Pulaski  County,  Wina- 
mac,  Ind.,  for  the  construction  of  two  high- 


$32,515     $33,701    $34,00S    $34,995    $35,911  $35,936 


Ind.,  have  awarded  contracts  for  various  pub- 
lic works  as  follows:  Shuleivroad  grade,  L. 
C.  Martin,  $349;  E.  E.  Simmon's  road,  S.  S. 
Martin,  $5,999;  Hardy  Rush  road,  $8,203;  S. 
S.  Martin. 

The  taxpayers  of  Wayne  township,  Tippe- 
canoe County,  Ind,  have  decided  by  ballot  to 
build  what  is  known  as  the  Floyd  Grannon 
free  gravel  road,  a  distance  of  over  three 
miles. 

The  City  Controller  of  Evansville,  Ind.,  has 
asked  the  City  Council  for  an  appropriation 
of  $2,000  to  cover  the  cost  of  sidewalk  inter- 
sections over  the  city  unprovided  for  in  the 
funds  of  the  Board  of  Public  Works. 

The  Town  Council  of  Oakland  City,  Ind., 
has  approved  an  ordinance  providing  for  a 
mile  and  a  half  of  concrete  sidewalks. 

The  Board  of  Public  Works  of  Mishawaka. 
Ind.,  has  decided  to  pave  the  alleys  from 
Fourth  to  Front  St.,  and  to  pave  the  alley  be- 
tween Main  and  Church  St.,  from  Fourth  to 
Front. 

Bids  will  be  received  until  7  :3D  p.  m.,  Nov. 
7,  by  Common  Council,  Shelbyville,  Ind.,  for 
the  improvement  of  Fair  Av.  by  construction 
of  curb  and  gutter  on  each  side  of  street  and 
cement  sidewalks  or.  south  side  of  street.  L. 
E.  Webb  is  City  Clerk. 

The  Town  Board  of  West  Terre  Haute, 
Terre  Haute,  Ind.,  has  passed  a  resolution  or- 


*On  Marion  brick;  also  bid  on  other  brick  as  follows:  Barr  block,  $1.S2;  Brazil  block,  $1.86: 
Danville  block,  $1.86;  Purington  block,  $1.88;  Pioneer  asphalt  filler  will  be  used  for  5  cts.  per  yd. 
additional. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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dering  the  paving  of  Paris  Av..  from  Market 
St.  to  the  property  limits  west. 

Iowa. 

®j,  L.  Hansman  of  Des  Moines,  la.,  has 
been  awarded  the  contract  by  that  city,  Hor- 
ace Susong,  City  Clerk,  for  the  curbing  of 
21st  St..  from  University  Ave.  to  Forest  Ave. 
and  from  Forest  Ave.  to  Clark  St.,  about 
3,^09  lin.  ft.,  more  or  less,  for  32  cts.  per  lin. 
ft.    Bids  were  opened  Oct.  18. 

The  Town  Council  of  Eldridge,  la.,  has  de- 
cided to  pave  Third  St.,  between  Davenport 
and  Franklin  Sts.,  with  gravel.  Between  20 
and  25  carloads  of  gravel  will  be  required. 

Kansas. 

SThe  Mayor  and  City  Commissioners  of 
Wichita,  Kan.,  have  awarded  the  contract, 
on  open  specifications  and  bids,  for  the  pav- 
ing of  three  blocks  of  Pine  St.,  from  Law- 
rence to  St.  Francis  Av.,  with  bituminous 
concrete,  at  $1.02  per  sq.  yd.,  to  the  Cleve- 
land Trinidad  Paving  Co.,  of  Cleveland,  O. 

A  petition  is  being  circulated  in  Topeka, 
Kan.,  asking  the  City  Commission  to  order 
the  paving  of  17th  St.,  from  Kansas  Av., 
through  to  College  Av..  a  distance  of  15 
blocks. 

Massachusetts. 

•J«Bids  will  be  received  until  noon,  Oct.  30, 
by  Department  of  Public  Works,  Boston, 
Mass..  fur  furnishing  and  placing  filling  in 
Ilallet  St.,  Dorchester,  Boston. 

•J«Bids  will  be  received  until  noon,  Oct.  30, 
by  Department  of  Public  Works,  Boston, 
Mass..  for  constructing  macadam  roadway  in 
Creston  St.,  Roxbury,  Boston.  Mass. 

Michigan. 

®The  Cleveland-Trinidad  Asphalt  Co., 
Cleveland,  O.,  has  been  awarded  the  contract 
by  Department  of  Parks  and  Boulevards,  201 
City  Hall,  Detroit,  Mich.,  for  resurfacing 
Grand  Blvd.  from  Toledo  Ave.  to  Dix  Ave., 
approximately  5,400  sq.  yds.,  at  $1.58  per  sq. 
yd.  Bids  for  resurfacing  Grand  Blvd.  from 
Woodward  Ave.'  to  the  west  side  of  Second 
Ave.,  approximately  10,500  sq.  yds.,  with  sheet 
asphalt,  were  rejected.  Bids  were  opened  Oct. 
16  by  Commissioner  M.  P.  Hurlburt. 

The  Marquette  County  Road  Commission, 
Marquette,  Mich.,  has  rejected  the  three  bids 
received  recently  for  the  construction  of  the 
proposed  highway  between  Little  Lake  and 
Helena  as  being  too  high.  It  is  thought  the 
contract  will  be  let  within  a  week  or  two  and 
that  work  can  be  done  this  fall. 

The  Board  of  County  Road  Commission- 
ers, Flint,  Mich.,  has  asked  the  Board  of  Su- 
pervisors for  an  appropriation  of  one  and 
one-half  mill  on  the  present  valuation  to  be 
used  for  road  purposes  next  year.  This  will 
mean  about  $65,000  for  road  work. 

The  Berrien  County  Good  Roads  Commis- 
sioners have  asked  the  Board  of  Supervisors. 
St.  Joseph,  Mich.,  for  an  appropriation  for 
$57,000  to  start  the  building  of  improved 
highways  under  the  county  system  of  road 
building.  The  appropriation  will  be  equivalent 
to  a  two-mill  tax. 

The  County  Surveyor  and  the  County  Good 
Roads  Commissioners,  Kent  County,  Grand 
Rapids,  Mich.,  have  estimated  that  the  cost  of 
mipn  ving  152  miles  of  roads  in  all  parts  of 
the  county  will  be  $450,000.  The  estimated 
cosl  p«r  mile  is  $3,000.  The  report  to  be 
made  t"  the  Comity  Supervisors  will  recom- 
mend that  a  bond  issue  of  $5(10,000  be  made 
In  cover  tin-  lost  of  the  improvements. 

Mississippi. 
■{■Bids  will  be  received  until  noon,  Nov.  fi, 

by  Highway  Commissioners,  District  No.  2, 
Rankin  Comity.  Brandon,  Miss,  for  improv- 
ing about  115  miles  of  public  roads  A  sand 
i  la)  surface  will  be  used.  J.  A.  Mannnack, 
Brandon,  Miss,  is  Engineer. 

Missouri. 

•The  Board  ol  Public  Improvements  of  St. 

Louis,  Mo,  has  awarded  the  following  con- 
tract! foi  the  const  ruction  of  sidewalks:  Al- 
bert Si    between  Missouri  and  Broadway,  Jo- 

eph  Knaus;  McDonald  Ave.,  between  Grand 


and  Gustine.  Joseph  Knaus ;  Broadway,  be- 
tween Elwood  and  Neosho,  Frank  A.  Stiers ; 
Broadway,  between  Neosho  and  Osage,  John 
B.  Turner ;  Cleary,  between  Dickson  and  Cass, 
Frank  A.  Stiers ;  Compton  Ave.,  between 
Arsenal  and  Pestalozzi,  John  B.  Turner ; 
Hammett  PI.,  between  Marcus  and  Euclid, 
Frank  A.  Stiers ;  Obear  Ave.,  between  Kos- 
suth and  Lee,  Frank  A.  Stiers ;  Ohio  Ave., 
between  Arsenal  and  Pestalozzi,  John  B. 
Turner ;  Osage  St.,  between  Broadway  and 
Minnesota,  Joseph  Knaus ;  Penrose  St.,  be- 
tween Newstead  and  070  ft.  west,  Frank  A. 
Stiers ;  Quincy  St.,  between  Minnesota  and 
Virginia,  Joseph  Knaus;  Shaw  Ave.,  between 
Thirty-ninth  and  Tower  Grove,  John  B.  Tur- 
ner ;  Theodosia  Ave.,  between  Clara  and 
Goodfellow,  Frank  A.  Stiers ;  Vista  Ave.,  be- 
tween Boyle  and  Taylor,  Frank  A.  Stiers ; 
Michigan  Ave.  (west  side),  between  Geyer 
and  Lafayette,  John  B.  Turner. 

New  Jersey. 

•J»Bids  will  be  received  until  8  p.  tn.,  Nov.  3, 
by  the  Council  of  the  Borough  of  Collings- 
wood,  N.  J.,  for  construction  of  about  32,000 
sq.  yds.  of  macadam  pavement.  T.  W.  Mad- 
den is  chairman  of  the  Highway  Committee. 
J.  J.  Albertson  is  Borough  Engineer. 

4»Bids  will  be  received  from  3:15  to  3:30 
p.  m.,  Oct.  26,  by  Board  of  Street  and  Water 
Commissioners,  Newark,  N.  ].,  for  the  grad- 
ing, curbing  and  flagging  of  Grafton  Ave. 
from  Summer  Ave.  to  Washington  Ave.  and 
for  flagging  the  sidewalks  on  the  east  side  of 
Clinton  PI.  from  Clinton  Ave.  to  Hawthorne 
Ave.  M.  R.  Sherrerd  is  chief  engineer  of  the 
board. 

^•Bids  will  be  received  until  3  p.  m.,  Nov. 
0,  by  Committee  on  Roads  and  Assessments  of 
the  Board  of  Chosen  Freeholders,  Essex 
County,  Newark,  N.  J.,  for  grading  and  pav- 
ing the  following  roads  with  telford  pave- 
ment: Clinton  Ave.,  in  the  township  of  Cald- 
well, extending  from  Dutch  Lane  to  the  Fair- 
field Road,  a  distance  of  about  5,200  ft. ; 
Lindsley  Road,  in  the  township  of  Cedar 
Grove  and  borough  of  North  Caldwell,  ex- 
tending from  the  Passaic  County  line  at  the 
east  and  westerly  to  the  Passaic  County  line, 
a  distance  of  about  8,000  feet.  Plans  and  spe- 
cifications may  be  seen  at  the  above  office  and 
at  the  office  of  the  state  commissioner  of  pub- 
lic roads,  state  house,  Trenton,  N.  J.  Each 
proposal  is  to  be  accompanied  with  a  certified 
check  for  $1,000.  Wallace  Oughletree  is  di- 
rector. 

The  taxpayers  and  legal  voters  of  Mount 
Holly,  N.  J.,  will  be  asked  to  vote  at  the 
coming  general  election  on  the  proposition  to 
issue  bonds  to  the  amount  of  $25,000  for  the 
purpose  of  making  roadway  improvements 
along  Broad,  Garden  and  Pine  Sts.,  the  busi- 
ness section  of  Mill  St.,  and  Madison  Av. 

New  York. 

®Warren  Bros.,  of  Boston,  Mass.,  have 
been  awarded  the  contract  by  the  Common 
Council  of  Schenectady,  N.  Y.,  for  the  plac- 
ing of  a  considerable  amount  of  bitulithic 
pavement  in  that  city.  The  contract  price  is 
$42,397. 

North  Carolina. 

1 1  oil  nit  &  Bang,  Murphy,  N.  C,  have  been 
awarded  the  contract  by  the  Murphy  Town- 
ship Highway  Commission,  Murphy,  N.  C, 
for  the  grading  of  the  Peachtree  Road  from 
Survey  station  II  at  Town's  Common  line  to 
the  mouth  of  Brasstown  Creek,  a  distance  of 
about  seven  miles,  for  27  cts.  The  work  will 
consist  of  approximately  65,000  cu,  yds.  of 
grading,  7l">  cu.  yds.  of  rubble  masonry,  580 
lin.  ft.  of  vitrified  pipe,  11,700  lbs.  of  struc- 
tural steel.  Bids  were  opened  Oct.  11.  The 
contract  for  macadamizing  will  be  let  later. 
The  commission  will  ask  for  bids  for  the  im- 
provement Of  about  23  additional  miles  as 
soon  as  the  surveys  are  completed.  M  L 
Mauncy  is  secy,  of  the  commission, 
Ohio. 

►J«l!ids  will  be  received  until  noon,  Oct.  30, 
l>\  Director  of  I'ublic  Service,  Cleveland,  (>.. 
for    furnishing    a    portable    asphalt  mixing 


plant.  All  bids  must  be  made  in  accordance 
with  the  specifications  on  file  at  the  office  of 
the  Superintendent  of  Streets,  310  Superior 
Av.,  N.  E.  I.  O.  Hoffman  is  secretary  of  Di- 
rector. 

•J*Bids  will  be  received  until  Oct.  30  by 
Board  of  Knox  County  Commissioners,  Mt: 
Vernon,  O.,  for  grading  and  macadamizing 
over  1  mile  of  road  on  Columbus  Road,  Sec- 
tion No.  1  in  Hilliar  township.  J.  R.  Marker 
is  state  highway  commissioner,  Columbus,  O. 

No  bids  were  received  by  the  commission- 
ers of  Portage  County,  Ravenna,  O.,  on  Oct. 
0  for  grading  and  repaving  with  brick  over  7 
miles  of  road  in  Ravenna,  Rootstown  and 
Randolph  townships,  which  was  to  have  been 
let  in  two  sections.  The  plans  will  be  revised 
and  the  work  readvertised  shortly.  W.  J. 
Dodge  is  auditor. 

®The  contract  for  the  paving  of  Mill  Alley 
from  Adams  to  Jackson  St.  has  been  awarded 
by  the  Board  of  Control  of  Toledo,  O.,  to 
William  McMahon  for  $2,245;  the  contract 
for  paving  Scottwood  Av.  from  Central  to 
Georgia  Av.,  to  the  Asphalt  Block  Paving 
Co.,  for  $4,268 ;  the  contract  for  the  paving  of 
Macomber  St.  from  Albion  St.  to  Auburn 
Av.,  to  H.  Sheehan  &  Son,  for  $3,686;  the 
contract  for  paving  Collins  St.  from  Colling- 
wood  to  Detroit  Av.,  to  the  Asphalt  Block 
Paving  Co.,  for  $12,319. 

The  State  Highway  Department,  Columbus, 
O.,  has  rejected  all  bids  received  Oct.  14  for 
the  grading  and  paving  with  concrete  of  2.69 
miles  of  road  in  Hartford  township,  Trumbull 
County.  The  work  will  be  readvertised.  War- 
ren, O.,  is  the  county  seat. 

Village  Clerk  H.  B.  Hayden,  of  Pleasant 
Ridge,  O.,  will  sell  bonds  Nov.  8  in  the  sum 
of  $2,000  for  the  purpose  of  paying  the  vil- 
lage portion  of  improving  Kincaid  road. 
Carthage  road,  Forrest  place  and  Harrison  St. 

Sandusky  County,  O.,  will  spend  $16,359  on 
the  Fremont-Port  Clinton  road.  It  will  be  of 
stone  with  a  binder.  Fremont  is  the  county 
seat. 

Oklahoma. 

The  citizens  of  Big  Heart  township,  Osage 
County,  Okla.,  have  voted  the  issuance  of 
bonds  to  the  amount  of  $50,000  for  the  im- 
provement of  roads  in  that  township.  An 
election  to  vote  a  like  amount  in  Strikeax 
township  will  be  held  soon.  Pawhuska  is  the 
county  seat. 

The  city  of  Clinton,  Okla.,  plans  a  consid- 
erable amount  of  grading,  constructing  walks 
and  beautifying  the  city  park  at  an  estimated 
cost  of  $10,000,  and  the  construction  of  a  city 
hall  at  an  estimated  cost  of  $25,000.  J.  L. 
O'Hearn  of  Clinton  is  engineer  and  W.  J. 
Aycock  is  mayor. 

The  city  of  Prior  Creek,  Okla.,  will  pave 
eight  blocks  in  the  business  district  with  vitri- 
fied brick  blocks.  Plans  and  specifications 
are  being  prepared  by  the  Benham  Engineer- 
ing Co.,  812-13-14  American  Nat.  Bank  Bldg., 
Oklahoma  City,  Okla. 

Oregon. 

®Thc  contract  for  the  paving  of  Cotton- 
wood and  Alta  Sts.  has  been  awarded  by  the 
city  of  Pendleton,  Ore.,  to  T.  F.  Mahoney, 
representative  of  Warren   Bros.,  of  Boston, 

Mass. 

A  mass  meeting  under  the  auspices  of  the 
Commercial  Club  of  Grant  Pass,  Ore.,  was  re- 
cently held  in  that  city  for  the  purpose  of 
discussing  the  proposed  issuance  of  bonds  by 
the  county  in  the  sum  of  $500,000  for  road 
work,  including  a  road  to  the  Del  Norte 
County  line,  from  which  Del  Norte  County 
will  continue  it  to  the  coast. 

The  citizens  of  Jackson  County.  Jackson- 
ville, Ore.,  at  a  recent  election,  voted  the  is- 
suance of  bonds  to  the  amount  of  $1,500,000 
for  the  purpose  of  constructing  good  roads. 

Pennsylvania. 

4*1  he  City  Council  of  Eric.  Pa.,  has  award- 
ed the  contract  for  the  paving  of  Ash  St., 
between  Sixth  and  Eighth  Sts.,  to  Mayer 
Bros.  Construction  Co.,  for  $1.55  per  yd.,  for 
Class  I!  asphalt,  with  brick  gutters  and  artifi- 
cial curbing. 


*I«  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently. 
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®The  Common  Council  of  Carbondale,  Pa., 
lias  awarded  the  contract  for  the  paving  of 
Pike  St.,  from  South  Main  St.  to  Sand  St., 
according  to  plans  and  specifications  prepared 
by  the  City  Engineer,  to  John  Booth,  at  the 
following  figures :  Paving,  $2.50  per  sq.  yd. ; 
resetting  curb,  $0.15  per  lin.  yd.;  new  curb, 
$0.75  per  lin.  yd.  Boland  Bros,  were  the  only 
other  bidders. 

®The  New  Brighton,  Pa.,  City  Council  has 
awarded  the  contract  for  paving  the  Penn  Av. 
hill  to  J.  G.  Maguire  &  Co.  The  cost  of  grad- 
ing and  paving  the  hill  will  be  between  $5,000 
and  $6,000.  The  Pennsylvania  Fire  Clay  Co. 
secured  the  contract  to  furnish  80,00* >  hillside 
block  for  the  work  at  $15  per  M. 

The  Common  Council  of  Harrisburg,  Pa., 
has  passed  an  ordinance  providing  for  the 
pax  ing  and  curbing  of  Front  St.,  from  Maclay 
to  Division. 

Tennessee. 

The  Henry  County  Court,  Paris,  Term.,  has 
just  appropriated  $10,00(1,  supplemented  by  a 
like  amount  by  subscriptions,  for  the  construc- 
tion of  good  roads  in  sections  of  the  county. 

The  Cocke  County  Court,  Newport,  Term., 
has  voted  the  issuance  of  bonds  to  the  amount 
of  $100,000  for  the  completion  of  the  pike 
roads.  Bonds  to  the  amount  of  $200,000  were 
voted  some  time  ago  for  the  same  purpose. 

The  quarterly  County  Court,  Loudon,  Term., 
has  voted  to  issue  and  sell  $25,000  county  war- 
rants for  the  improvement  of  the  roads  of 
Loudon  County. 

Texas. 

The  taxpayers  of  Houston  Heights,  Texas, 
have  voted  the  issuance  of  bonds  to  the 
amount  of  $180,000  for  city  street  improve- 
ment and  beautification.  The  funds  will  be 
disbursed  about  as  follows :  For  naving  Hous- 
ton Heights  Boulevard  with  permanent  pav- 
ing material,  $131,991 ;  for  paving  intersec- 
tions with  the  same  material,  $12,000;  for 
curbing  the  esplanade,  $1,239 ;  headers,  $303 ; 
engineering  and  supervision,  $5,000 ;  for  shell- 
ing seven  or  eight  miles  of  streets,  $29,000. 
D.  Barker  is  Mayor. 

An  election  is  to  be  held  at  Fairfield,  Free- 
stone  County,  Tex.,  for  the  purpose  of  voting 
on  the  issuance  of  $150,000  in  bonds  for  the 
building  of  good  roads. 

Utah. 

•J»Bids  will  be  received  until  8  p.  m.,  Nov.  3, 
by  Board  of  Public  Works,  Salt  Lake  City, 
Utah,  for  constructing  curb  and  gutter  and 
pavement  in  paving  extension  No.  08,  Fifth 


East  St.,  from  Third  to  Ninth  South  Sts., 
according  to  plans  and  profiles  on  file  with 
the  City  Engineer.  H.  G.  McMillan  is  Chair- 
man of  the  Board. 

The  County  Commissioners,  Provo,  Utah, 
have  made  arrangements  for  the  improvement 
of  the  state  road  from  the  point  of  the  moun- 
tain on  the  north  to  the  Juab  County  line  on 
the  south. 

The  Consolidated  Construction  Co.  on  Oct. 
G  submitted  the  lowest  bid,  $25,033,  to  the 
City  Council  of  Salt  Lake  City,  Utah,  G.  F. 
McGonagle,  City  Engineer,  for  sidewalk  ex- 
tension No.  140.  The  itemized  bid  is  as  fol- 
lows : 


Grading,  exc.,  cu.  yds   8,31-1.2  $  0.35 

Cement  Pavement: 

4  in.  thick,  sq.  ft  158,587.33  .10 

lj  in.  thick,  sq.  ft   3, 434. GO  .12 

Fur.   and   set.   foot   bridges,  M. 

ft.  B.M   2.3  45.00 

Fur.  and  set.  flumes,  M.  ft.  B.M.  34.3:!  40.00 

Fur.  and  laying  vit.  pipe: 

24  in.  diam.,  lin.  ft   22.5  2.00 

12  in.  diam.,  lin.  ft   33  1.00 

5  in.  diam.,  lin.  ft   10  .70 

6  in.  diam.,  lin.  ft   347  .60 

4  in.  diam.,  lin.  It   229  .50 

Fur.  and  set.  4x6  in.  G.  T.,  lin. 

ft   1,300  .20 

Removing  fence,  lin.  ft   1,891  .10 

Removing  trees: 

6  in.  or  less  in  diam   27  2.00 

6  in.  to  1  ft.  in  diam   38  4.0(1 

1  ft.  and  over  in  diam   50  6.00 

Resetting  flume,  lin.  ft   107  .25 

Resetting  6  in.  vit.  pipe,  lin.  ft..  10  .10 

Moving  hydrants    2  25.00 

Constructing   8   cement  steps 

with  15-in.  tread,  sq.  ft   50  .50 


The  Consolidated  Construction  Co.  has  sub- 
mitted the  lowest  bid,  $8,905,  to  the  City  Coun- 
cil of  Salt  Lake  City,  G.  F.  McGonagle,  City 
Engineer,  for  sidewalk  extension  No.  143. 
Bids  were  opened  Oct.  0.  McKay  &  Reed  bid 
$11,390  on  the  work. 

The  Consolidated  Construction  Co.  has  sub- 
mitted the  lowest  bid,  $8,196,  to  the  City  Coun- 
cil of  Salt  Lake  City,  Utah,  for  sidewalk  ex- 
tension No.  157  for  which  bids  were  opened 
Oct.  6.  McKay  &  Reed  bid  $9,000  on  the 
work. 

The  Consolidated  Construction  Co.  at  $4,609 
submitted  the  lowest  bid  to  the  City  Council 
of  Salt  Lake  City,  Utah,  for  sidewalk  exten- 
sion No.  156,  for  which  bids  were  opened 
Oct.  6.  McKay  &  Reed  bid  $6,579  on  the 
work. 

Washington. 

®The  Wilson-Bailey  Construction  Co., 
North  Yakima,  Wash.,  has  been  awarded  the 
contract  by  the  city  of  Colfax,  Wash.,  for  the 
construction  of  Road  No.  21   (,G.  N.  Clark 


road)  for  $23,27<l,  and  5,600  ft.  bf  Colfax  and 
Palouse  city  road  for  $8,930. 

On  recommendation  of  Commissioner  D.  C. 
Coates  the  plans  and  specifications  for  the 
grading,  curbing  and  paving  of  25th  Av.,  be- 
tween Division  and  Wall  Sts.,  have  been 
placed  on  file  by  the  City  Commissioners, 
Spokane,  Wash.  The  proposed  improvement 
covered  581,018  sq.  ft.  and  the  estimated  cost 
was  $18,000.  The  Commissioners  adopted  a 
resolution  to  pave  Bernard  St.,  between  Sixth 
and  Eighth  Avs.,  at  an  estimated  cost  of  $8,- 
700,  and  to  grade  and  pave  Eighth  Av.,  be- 
tween Cannon  and  Chestnut  Sts.  The  esti- 
mates on  different  materials  are  as  follows: 
Bitulithic,  $2,900;  bitumass,  $2,000;  granitoid 
concrete,  $2.950 ;  hassam,  $2,400  and  wood 
blocks,  $3,150. 

The  City  Council  of  Colfax,  Wash.,  has  de- 
cided to  do  a  considerable  amount  of  paving 
in  the  south  end  of  the  city  at  a  cost  of  ap- 
proximately $80,000.  The  Council  has  been 
petitioned  for  about  $70,000  worth  of  more 
paving.  The  paving  district  will  include  Main 
St.,  south  from  Cooper  lake  to  the  city  limits, 
with  a  27-ft.  paved  strip,  and  all  of  the  streets 
in  ihe  south  part  of  town  except  Meadow  St., 
with  paving  21  ft.  wide,  and  parking  on  either 
side,  the  total  cost  of  the  .paving  in  this  dis- 
trict to  be  about  $60,00(1. 

The  Pierce  County  Commissioners.  Tacoma. 
Wash.,  have  made  their  appropriations  for 
road  work  in  the  different  districts  in  and 
about  the  city  of  Puyallup.  District  No.  4 
was  allowed  $82,000  fur  road  work  and  dis- 
trict No.  3.  $54,000. 

West  Virginia. 

Arrangements  are  being  made  by  the 
County  Court,  Middlebourne.  W.  Va.,  for  the 
beginning  of  work  on  the  new  road  up  along 
the  river  which  will  connect  Sistersville  and 
Paden  City.  Surveys  have  been  made  by 
County  Surveyor  J.  C.  Warner. 

Wisconsin. 

The  Wisconsin  Highway  Commission,  Mad- 
ison, has  received  the  returns  from  all  the 
county  clerks  showing  the  amount  of  road 
work  to  be  done  in  the  year  1912  under  the 
new  state  aid  law.  A  total  of  65  counties  out 
of  the  71  have  made  provisions  for  state  aid 
work.  The  commission  has  decided  to  make 
surveys  and  plans  for  all  road  and  bridge 
work  done  under  the  new  law,  free  of  cost 
to  the  towns  or  counties.  Approximately  $1.- 
200,000  will  be  spent  this  way  for  road  and 
bridge  work  next  year. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 


Arkansas. 

The  Little  Rock,  Pine  Bluff  &  Eastern  Trac- 
tion Co.,  which  succeeded  to  the  rights  and 
franchises  of  the  Little  Rock  &  Pine  Bluff 
Traction  Co.,  has  assured  the  Commission  that 
if  plans  materialize  for  the  construction  of  the 
proposed  bridge  between  Little  Rock,  Ark., 
and  Pine  Bluff,  a  proposition  will  be  made  by 
the  company  for  the  use  of  the  structure. 

California. 

^•Bids  will  be  received  until  2  p.  m.,  Oct. 
30,  by  Board  of  County  Supervisors,  Los  An- 
geles, Cal.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  a  timber 
and  steel  bridge  over  the  Rio  Hondo  on  the 
Whittier  Road.  H.  G.  Lelande  is  County 
Clerk. 

®The  contract  for  the  construction  of  a 
bridge  over  Prairie  Slough  was  awarded  bv 
the  Board  of  County  Supervisors,  Marvsville, 
Cal..  to  F.  D.  Groh  &  Son,  at  $1,500.  All  bids 
received  for  structures  over  Grass  Hopper 
Slough  and  Dry  Creek  were  rejected.  Bids 
were  opened  Oct.  7. 

Connecticut. 

®The  Park  Commissioners,  Hartford,  Conn., 
awarded  the  contract  for  the  construction  of  a 


new  bridge  in  West  Bushnell  Park  to  the  Ber- 
lin Construction  Co.,  Berlin,  Conn.  Three 
designs  had  been  outlined  in  the  specifications, 
No.  1,  for  a  plank  bridge ;  No.  2,  for  blocks 
and  plank  walk,  and  No.  3,  for  asphalt  con- 
crete. Bids  received  were  as  follows :  Berlin 
Construction  Co.,  design  No.  1,  $4,523  in  50 
calendar  working  days,  or  $5,023 ;  design  No.  2, 
$6,098  in  60  calendar  working  days,  or  $6,698 ; 
design  No.  3,  $6,844  in  60  days  for  all  work 
except  asphalt  floor  and  walk  finish,  or  $7,444. 
Levering  &  Garrigues  Co.,  New  York,  design 
No.  1,  $4,825  in  49  davs,  or  $5,315 ;  design  No. 
2,  $5,900  in  00  days,  or  $6,500;  design  No.  3, 
$6,300  in  70  days,  or  $7,000.  United  Construc- 
tion Co.,  Albany,  N.  Y,  design  No.  1,  4,392  in 
95  days,  or  $5,342;  design  No.  2,  $5,893  in  110 
days,  or  $6,993;  design  No.  3,  $6,394  in  120 
days,  or  $7,594.  Eastern  Bridge  &  Structural 
Co.,  Worcester,  Mass.,  design  No.  1,  $4,900 
in  59  days,  or  $5,490;  design  No.  2,  $5,930  in 
80  days,  or  $6,730;  design  No.  3,  $7,070  in  90 
days,  or  $7,970. 

Colorado. 

®Advices  from  La  Junta,  Colo.,  state  that  the 
County  Commissioners  on  Oct.  18  let  a  con- 
tract for  the  construction  of  a  new  $50,000 
reinforced  concrete  bridge  over  the  Arkansas 


i 


River  between  North  La  Junta  and  La  Junta. 

®The  City  Council  of  Trinidad,  Colo.,  re- 
cently authorized  the  letting  of  a  contract  for 
the  approach  to  the  Animas  St.  bridge  to  John 
Laughlin  at  $8.50  per  cu.  yd.  of  concrete. 

Delaware. 

A  conference  was  recently  held  by  the 
Bridge  Committee  of  the  Levy  Court  and 
County  Engineer  James  Wilson,  Wilmington. 
Del.,  with  the  engineers  of  the  Pennsylvania 
Railroad,  regarding  the  proposed  approach  to 
the  new  bridge  to  be  erected  over  the  Chris- 
tiana River. 

Florida. 

Plans  have  been  prepared  for  the  construc- 
tion of  a  concrete  bridge  at  Goodby's  Lake  on 
John  Anderson  Road  in  David  County,  Fla.. 
but  no  action  relative  to  the  construction  has 
as  yet  been  taken  by  the  Board  of  County 
Commissioners.  Gail  L.  Barnard.  Jackson- 
ville, Fla.,  is  County  Engineer. 

A  joint  site  committee,  representing  both 
Escambia  and  Santa  Rosa  Counties,  Fla.,  are 
to  decide  upon  the  location  of  the  survey  for 
the  proposed  bridge  site  at  or  near  Ferrv  Pass. 
In  the  contract  with  the  engineer  it  is  pro- 
vided that  a  survey  shall  be  made  at  Ferry 
Pass  as  directed  by  the  board.    The  engineer 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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is  now  almost  ready  to  start  upon  this  survey, 
and  it  is  for  the  purpose  of  giving  him  definite 
instructions  that  the  committee  is  to  visit  the 
location  and  select  the  site  to  be  surveyed.  J.  I. 
Johnson,  Pensacola,  Fla.,  is  Escambia  County 
Board  Chairman. 

Illinois. 

®Board  of  County  Supervisors  has  awarded 
the  contract  for  the  construction  of  a  new  con- 
crete bridge  over  Deer  Creek  in  Tremont 
township  to  Edward  Cooney,  Tremont,  111.,  at 
$1,118. 

At  the  election  to  be  held  in  Chicago,  111, 
Nov.  7  the  proposition  of  issuing  $4,655,000 
bridge  bonds  will  be  voted  on.  Providing 
the  issue  is  carried  bids  for  $1,060,000  of  the 
bonds  will  be  asked  for  immediately  there- 
after. $3,655,000  of  the  total  amount  will  be 
held  in  reserve  to  be  sold  as  additional  money 
is  needed. 

At  a  joint  meeting  of  the  Road  and  Bridge 
and  Railroad  Committee  from  the  Boards  of 
Supervisors  of  Winnebago  and  Ogle  Counties, 
111.,  it  was  decided  to  recommend  favorably  to 
their  respective  boards  the  immediate  construc- 
tion of  the  proposed  $50,000  bridge  over  the 
Rock  River  at  the  junction  of  the  counties. 
Rockford,  111.,  is  county  seat  of  Winnebaero 
county. 

Indiana. 

®Bids  were  opened  Oct.  17  for  repairing 
bridges  in  Rush  County  and  the  contract  let 
to  Will  &  Co.,  Rushville,  Ind.  Jessie  M.  Stone, 
Rushville,  Ind.,  is  County  Auditor. 

®The  Daviess  County  Commissioners,  Wash- 
ington, Ind.,  have  awarded  the  contract  for  the 
construction  of  six  bridges  to  the  Vincennes 
Bridge  Co.,  Vincennes,  Ind.,  as  follows:  Gos- 
lin  bridge,  Barr  township,  $925;  Antioch 
bridge,  Barr  township,  $195;  Daviess  bridge, 
Barr  township.  $195;  Daugherty  bridge,  Wash- 
ington township,  $295;  Beever  bridge,  Wash- 
ington township,  $255;  Jett  school  house 
bridge,  Harrison  township,  $295. 

A  petition  is  beine  circulated  throughout  the 
northern  part  of  Gibson  County  and  Knox 
County  askine  that  the  Commissioners  of  the 
counties  make  arrangements  for  the  construc- 
tion of  a  joint  wagon  bridge  over  White  River 
at  Hazleton,  Ind. 

Commissioners  of  St.  Joseph  County,  South 
Bend,  Ind.,  are  to  have  plans  and  specifications 
prepared  for  the  proposed  bridge  work  to  be 
done  next  season.  At  least  four  structures 
will  be  erected  in  the  spring.  These  will  be 
the  proposed  concrete  span  across  the  East 
race  on  East  Lasalle  avenue,  two  steel  bridges 
in  Union  township  and  one  in  Madison  town- 
ship, while  a  fifth  will  be  erected  bv  Marshall 
and  St.  Joseph  Counties  on  the  Madison  town- 
ship border. 

1  Martin  County  Council,  Shoals,  Ind.,  appro- 
priated $6,000  as  the  countv's  share  of  the  cost 
of  buildiner  the  Haysville  bridge.  The  struct- 
ure will  be  over  the  East  fork  of  White  River 
and  will  join  Martin  and  Dubois  Counties. 
Iowa. 

The  Muscatine  County  Board  of  Supervis- 
ors, Muscatine,  la.,  has  decided  to  replace  the 
recently  destroyed  bridge  over  Sugar  Creek 
with  a  concrete  and  steel  structure. 

Kentucky. 

Scott  County  Commissioners,  Georgetown, 
Ky.,  have  ordered  the  construction  of  a  new 
steel  bridge  on  the  Turkeyfoot  turnpike. 

Massachusetts. 

•{■Bids  will  he  received  until  noon,  Nov.  13, 
by  Department  of  Public  Works,  Boston, 
Mass ,  for  building  draw  span,  pile  bridge,  etc., 
of  the  Meridian  St.  bridge. 

A  hearing  will  be  held  at  Springfield,  Mass.. 
Nov.  1  by  the  Railroad  Commission  in  regard 
to  tin-  construe  i  ion  "I  tlw  proposed  bridges  of 
the  Southern  New  F.ngland  Ky.  Co.,  in  Mon- 
son,  Mass.  Tin-  structures  will  be  over  the  New 
London  Northern  track  and  the  road  to  the 
epileptic  hospital,  over  the  main  road  from 
Monson  to  Palmer,  and  between  the  residences 
of  Cornelius  Foley  ;ind  Mrs.  Josephine  Fay 
Baker.  The  selectmen  will  attend  the  meeting 
and  look  after  the  town's  interest.    For  the 
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F.  G.  Stockton,  Secretary,  for  furnishing  tht 
necessary  labor  and  material  for  the  construe 
tion  of  a  two-leaf  roll  bascule  bridge  acros: 
the  Maumee  River  at  Cherry  St.  in  Toledo,  O 
A  certified  check  for  $10,000  must  be  filed  witl 
each  bid.  Plans  and  specifications  can  be  seei 
at  the  office  of  the  chief  engineer  of  the  de- 
partment of  public  service  and  the  same  maj 
be  obtained  by  applying  at  the  office  of  saici 
Director  or  Chief  Engineer,  Room  No.  223  or\ 
No.  229,  The  Valentine  Bldg.,  Toledo,  O. 

®The    Board    of    County  Commissioners 
Hamilton,  O.,  has  awarded  the  contract  f oik 
the  construction  of  a  new  bridge  in  Union 
township  to  the  Garver  Contracting  &  Trans- 
fer  Co.  at  $775. 

Among  the  new  improvements  planned  for!; 
Crooksville,  O.,  is  the  construction  of  a  new 
concrete  bridge  over  Burley  Run  on  North 
Buckeye  St.    The  old  bridge  will  be  moved  to] 
Elizabeth  St.  crossing. 

The  officials  of  the  Queen  &  Crescent  R.  R.J 
are  now  contemplating  the  construction  of  two: 
new  bridges  along  the  line,  one  to  be  over  the| 
Ohio  River  at  Cincinnati,  O.,  and  the  other  to| 
be  over  the  Tennessee  River  at  Chattanooga, 
Tenn.    The  engineering  department  at  inter-l 
vals  made  investigations  and  rough  estimates 
of  the  work,  but  nothing  definite  has  as  yetj 
been  accomplished.    G.  H.  Gilbert,  Cincinnati, 
O.,  is  Engineer  of  Bridges  for  the  company. 

F.  R.  Lander,  County  Engineer,  Cleveland, 
O.,  recently  met  with  consulting  engineers  to 
complete  plans  for  the  span  and  piers  of  the  I 
new  high  level  bridge  connecting  Detroit  and 
Superior  Aves.  It  was  decided  that  the  span 
will  be  576  ft.  in  length,  not  including  the  ap- 
proaches of  the  structure. 

It  is  believed  that  the  city  of  Canton,  O.,' 
and  Franklin  County  will  co-operate  in  the  I 
construction  of  the  following  bridges  at  that' 
place :  Navarre  St.,  North  St.  and  East 
Eighth  St. 

Commissioners  of  Ross  County  at  Chilli- 
cothe,  O.,  at  a  recent  meeting  instructed  En- ; 
gineer  Anderson  to  prepare  plans  for  the  con- 
struction of  a  box  culvert  on  the  south  side  of 
Kingston  and  also  for  a  culvert  on  Patton  hill 
in  Scioto  township. 

A  bond  issue  of  $10,000  has  been  asked  ofj 
the  City  Council,  Youngstown,  O.,  by  Director' 
of  Public  Service  H.  F.  Duesing  for  repairs! 
and  improvements  to  be  made  on  bridges. 

It  has  been  decided  by  the  city  officials  of; 
Youngstown,  O.,  that  the  county  must  con- 
struct a  new  bridge  at  Bond  St.  to  replace  the 
structure  recently  destroyed  by  the  flood.  F. 
M.  Lillie  is  City  Engineer. 

Oklahoma. 

®The  Board  of  County  Commissioners  Bar- 
tlesville,  Okla.,  has  awarded  the  contract  for 
the  construction  or  five  bridges  to  the  Roch- 
ester Bridge  Co.,  at  $26,249.  The  work  is  to 
begin  within  30  days  and  be  completed  in  120 
days.  J.  Mitchell  is  County  Clerk.  Bids  were 
opened  Oct.  17. 

Oregon. 

•J«Bids  will  be  received  until  noon,  Dec.  1, 
by  the  Mayor  and  Executive  Board,  Portland, 
Ore.,  for  the  construction  of  the  superstructure 
of  the  Broadway  bridge  over  the  Willamette 
River,  in  accordance  with  plans  prepared  by 
Ralph  Modjeski,  Monadnock  Blk.,  Chicago,  III. 

®The  contract  for  the  construction  of  a 
steel  pile  bridge  over  the  Snake  River  near 
Burley,  Idaho,  has  been  awarded  to  the  Port- 
land Bridge  &  Iron  Co.,  Portland,  Ore.,  at 
$17,289. 

Pennsylvania. 

•f*Bids  will  be  received  until  noon,  Oct.  31, 
bv  Board  of  Lawrence  County  Commission- 
ers, New  Castle,  Pa.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction  of 
a  concrete  arch  bridge  over  Sankey  Run  in 
Ncshannock  township  near  the  residence  of 
F.  Kurtz:  also  for  the  construction  of  a  con- 
crete arch  bridge  over  I Iettenbaugh  Run  in 
W  ashington  township  near  residence  of  Grant 
Foster,  each  arch  to  be  22  ft.  span;  also  steel 
bridge  52- ft,  span  over  Hettenbaugh  Run  in 
Fastbrook;  also  steel  bridge  SO  It  span  over 
Buchanan  Run  in  Pulaski  township  near  the 


bridge  over  the  main  thoroughfare  and  the 
Springfield  &  Eastern  Railway,  the  new  com- 
pany wishes  to  cut  the  street  5  ft. 

Michigan. 

The  County  Road  Commissioners  have  rec- 
ommended the  Board  of  Wayne  County  Su- 
pervisors, Detroit,  Mich.,  to  appropriate  $30,- 
000  for  the  erection  of  a  bridge  over  the 
Rouge  on  the  Dix  Road. 

Mississippi. 

•J*Bids  will  be  received  until  noon,  Nov.  6, 
by  Chancery  Clerk,  Warren  County,  Vicks- 
burg,  Miss.,  for  the  construction  of  a  concrete 
bridge  on  Link  No.  1,  near  Louis  Lama's  place 
as  per  plans  and  specifications  on  file  with  the 
clerk.    J.  D.  Laughlin  is  Clerk. 

•J»Bids  will  be  received  until  noon,  Nov.  6, 
by  J.  D.  Laughlin,  Chancery  Clerk,  Warren 
County,  Vicksburg,  Miss.,  for  repairing  bridge 
over  Big  Bayou  near  Hennessey  Place  in  ac- 
cordance with  plans  and  specifications  on  file 
with  clerk. 

Missouri. 

The  West  End  Business  Men's  Association, 
St.  Louis,  Mo.,  at  their  meeting  Oct.  11,  unani- 
mously adopted  a  resolution  in  favor  of  the 
$2,250,000  municipal  bridge  bond  issue  to  be 
voted  on  Nov.  7. 

The  Manchester-Tower  Grove  Business 
Men's  Association,  St.  Louis,  Mo.,  at  a  meet- 
ing held  Oct.  12,  discussed  the  proposition  of 
building  viaducts  over  the  Missouri  Pacific  and 
Frisco  tracks  where  they  cross  Tower  Grove 
Ave.  and  at  the  junction  of  the  Missouri  Pa- 
cific tracks  and  Chouteau  Ave.  W.  E.  Koch 
is  Secretary  of  the  club. 

Reports  from  St.  Louis,  Mo.,  state  that  the 
Citizens'  Municipal  Bridge  Committee  has  de- 
cided in  favor  of  the  Reber  approach  on  the 
east  side. 

The  Kansas  City  Southern  R.  R.  Co.  has  an- 
nounced that  it  will  build  a  viaduct  at  the 
crossing  known  .as  Hopkins  Curve,  2  miles 
north  of  Joplin,  Mo.  The  structure  as  pro- 
posed will  be  of  steel  and  concrete  and  will 
cost  approximately  $16,000. 

New  Jersey. 

•$»Bids  will  be  received  until  4  p.  m.  Oct.  26 
by  Joint  Committee  on  Free  Bridges  and 
Newark  Plank  Road  of  Hudson  and  Essex 
Counties,  Jersey  City,  N.  J.,  for  200,000_  ft. 
B.  M.  merchantable  maple,  beech  or  birch 
plank,  3  ins.  thick,  6  ins.  to  14  ins.  wide,  cut  9 
ft.  6  ins.  long,  square  edges,  to  be  delivered  in 
carload  lots,  as  and  when  called  for  by  said 
committee  and  within  3  months  from  the 
awarding  of  the  contract,  at  Pennsylvania 
Railroad  yard,  Newark  Plank  Road,  Newark, 
N.  J.  H.  B.  Holcomb  is  Chairman  of  the 
committee. 

4*Bids  will  be  received  until  11  a.  m  Nov.  2 
bv  Boards  of  Chosen  Freeholders,  Hudson 
and  Essex  Counties,  Jeisey  City,  N.  J.,  for  the 
construction  of  a  highway  bridge  over  the 
Passaic  River  on  the  line  of  Bridge  St.  be- 
tween the  citv  of  Newark  and  the  town  of 
Harrison,  and  the  erection  and  maintenance 
of  a  temporary  bridge  pending  the  construc- 
tion thereof.  Patrick  J.  Condon  is  Chairman 
of  the  Joint  Committee. 

It  is  reported  that  the  Central  Ry.  of  New 
Jersey  will  at  once  start  construction  of  two 
large  bridges,  one  over  the  Hackcnsack  and 
the  other  over  the  Passaic  River.  W.  G.  Bcs- 
ler,  New  York  City,  is  General  Manager  of 
the  company. 

New  York. 

®The  contract  for  the  construction  of  an 
I-beam  bridge  at  North  Owcgo,  N.  Y„  has 
been  awarded  by  the  Town  Board  Ut  the 
Owego  Bridge  Co.,  Owcgo,  N.  Y.,  at  $860. 

The  New  York  Central  Railroad  Co.  has 
filed  a  petition  with  the  Common  Council,  Os- 
weiro,  N.  Y.,  for  permission  to  erect  a  new 
biidgc  across  the  Oswego  River  in  that  city. 
The  work  on  the  structure  will  probably  be 
started  this  Fall. 

Ohio. 

•J*Bids  will  be  received  until  noon,  Nov.  25, 
by  J.  R.  Cowcll,  Director  of  Public  Service, 


♦I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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residence  of  Milton  Buchanan,  according  to 
plans  and  specifications  on  file  in  the  office  of 
the  said  County  Commissioners.  S.  E.  Craw- 
ford is  Clerk  County  Commissioners.  Thos. 
A.  Gilkey,  C.  E.,  is  Engineer  for  County 
Commissioners,  New  Castle,  Pa. 

®The  Commissioners  of  Stowe  Township, 
according  to  advices  from  Pittsburgh,  Pa., 
have  awarded  a  contract  for  the  construction 
of  the  structural  iron  work  of  a  bridge  to 
connect  Island  Ave.  and  Nichol  Ave.  to  the 
Des  Moines  Bridge  Co.,  Des  Moines,  la.  The 
lontract  price  is  $19,800.  The  bridge  will  span 
the  tracks  of  the  Pittsburgh  &  Lake  Erie  Rail- 
road west  of  McKees  Rocks. 

®The  Commissioners  of  Montgomerey 
County,  Norristown,  Pa.,  awarded  the  con- 
tract for  the  construction  of  a  new  bridge  over 
Stony  Creek  on  the  Whitehall  Road  in  Nor- 
ristown township  to  J.  M.  Smith,  Perkiomen- 
ville,  Pa.,  at  his  bid  of  $5.34  per  cu.  yd.  ma- 
sonry. The  following  bids  were  received  for 
the  construction  of  a  new  bridge  over  Sprogels 
Run  at  Mauger's  Mill  in  Upper  Pottsgrove 
township:  J.  L.  Halteman — Stone  arch,  $1,580; 
concrete,  $1,805:  extra  excavation,  $1.25;  ex- 
tra masonry,  $5  cu.  yd.;  extra  concrete,  $6.25. 
Jas  M.  Smith— Masonry,  $1,148;  concrete, 
$1,299;  extra  concrete,  $3  cu.  yd.;  filling,  43c 
cu.  yd.  Willauere  &  Co. — Concrete,  $1,495; 
extra  excavating,  $1  cu.  yd. ;  concrete,  $6  cu. 
yd. ;  filling,  60c  cu.  yd.  B.  A.  Shuler — Stone, 
$5.15  cu.  yd.;  concrete,  $6.15  cu.  yd. 

Advices  from  Pittsburgh,  Pa.,  state  that  the 
lowest  bid  received  for  the  construction  of  the 
roadwav  of  the  Aiken  Ave.  bridge  was  that  of 
F.  F.  Shellenberg  at  $8,300. 

An  ordinance  was  introduced  into  the  Com- 
mon Council,  Wilkesbarre,  Pa.,  pertaining  to 
the  erection  of  a  new  bridge  at  South  St.  As 
proposed  the  structure  will  be  of  steel  and 
concrete  paralleling  the  present  line  of  South 
St.  on  either  side  of  the  street.  Plans  and 
specifications  are  being  prepared  by  Torrance 
&  Taylor,  Consulting  Engineers,  New  York 
City. 


Advices  from  Pottsville,  Pa.,  state  that  the 
Lehigh  &  New  England  R.  R.  Co.,  now  con- 
structing a  new  line  in  West  Penn  township, 
has  notified  the  court  that  an  application  will 
be  made  shortly  for  permission  to  construct  a 
number  of  bridges  along  the  line. 

County  Engineer  W.  H.  Grabe,  Butler,  Pa., 
is  preparing  plans  for  the  construction  of  a 
new  bridge  over  the  branch  of  the  Sliopery 
Rock  Creek,  at  the  site  of  the  old  bridge  re- 
cently washed  away. 

The  South  St.  bridge  committee  of  the  City 
Council,  Wilkesbarre,  Pa.,  directed  City  So- 
licitor McHugh  to  ask  for  a  continuance  of 
the  order  of  the  court  directing  the  city  to  re- 
pair the  old  bridge  or  erect  a  new  structure  at 
South  St. 

South  Carolina. 

®Board  of  Lexington  County  Commission- 
ers, Lexington,  S.  C,  has  awarded  the  con- 
tract for  the  construction  of  the  proposed  new 
steel  free  bridge  over  the  Saluda  River  at  Still 
Water  to  Austin  Bros.,  Atlanta,  Ga.,  at  $9,026. 
The  structure  will  be  a  single  span  bridge  with 
two  reinforced  concrete  piers,  one  near  each 
bank  of  the  river.  The  total  length,  including 
approaches,  will  be  656  ft. 

Tennessee. 

Tentative  plans  for  the  construction  of  the 
McCallie  Ave.  viaduct  are  being  prepared  by 
W.  J.  Watson,  Cleveland,  O.,  and  will  be  for- 
warded to  Chattanooga,  Tenn.,  in  a  short  time. 
A  conference  will  then  be  held  by  officials  of 
the  C.  N.  O.  &  T.  P.  Ry.  and  Nashville,  Chat- 
tanooga &  St.  Louis  R.  R.  and  city  in  regard 
to  the  actual  construction. 

City  Council  of  Morristown,  Tenn.,  has  au- 
thorized the  erection  of  a  solid  concrete  bridge 
over  Turkey  Creek  on  Main  St.  to  replace  the 
old  wooden  structure  now  in  use  at  that  place. 

Texas. 

The  Good  Roads  Committee  of  the  Chamber 
of  Commerce,  Beaumont,  Tex.,  has  petitioned 
the  County  Commissioners'  Court  for  the  im- 


provement of  the  bridges  over  the  McFaddin 
Canal  along  the  Beaumont  and  Port  Arthur 
public  road.  The  McFaddin,  Wiess  &  Kyle 
Canal  Co.  was  notified  to  rebuild  the  struct- 
ures at  once. 

Virginia. 

^•Bids  will  be  received  until  Oct.  28  by  Sur- 
ry Circuit  Court,  Surry,  Va.,  for  the  construc- 
tion of  a  steel  truss  bridge  resting  on  concrete 
piers  and  abutments  over  the  Blackwater  River 
in  Surry  County. 

Washington. 

Board  of  Spokane  County  Commissioners, 
Spokane,  Wash.,  has  passed  new  resolutions 
pledging  the  $50,000  formerly  specified  for  the 
dirt  fill,  for  the  proposed  new  concrete  bridge 
over  Hangman  Creek  instead.  The  Commis- 
sioners have  given  the  county  from  1  to  5 
years  to  complete  the  work. 

Plans  and  specifications  have  been  prepared 
by  City  Engineer  R.  H.  Thomson,  Seattle, 
Wash.,  for  a  frame  bridge  roadway  on  High- 
land Drive  between  Dexter  Ave.  and  West- 
lake  Ave.  N.  The  structure  will  be  249  ft. 
long.  25  ft.  high  and  22  ft.  wide,  including  a 
4-ft.  sidewalk  and  18-ft.  roadway.  Bids  for 
the  work  have  been  advertised. 

A  number  of  representatives  of  Clark  and 
Cowlitz  Counties  and  the  state  of  Washington 
recently  met  at  Woodland,  Wash.,  in  regard 
to  the  erection  of  the  interstatt  and  inter- 
county  bridge  over  the  North  Fork  of  the 
Lewis  River.  The  decision  was  that  the  bridge 
should  be  located  at  or  near  the  present  ferry, 
and  the  plans  and  specifications  will  soon  be 
issued  by  the  State  Highway  Commissioner's 
office,  and  it  will  probably  be  less  than  eight 
months  before  the  structure  is  a  reality.  This 
bridge  will  be  a  part  of  the  north-to-south 
highway  between  British  Columbia  and  Mex- 
ico on  what  is  generally  known  as  Pacific 
Highway.  It  will  cost  about  $60,000  and  will 
be  a  permanent  improvement,  as  the  state  is 
putting  up  $30,000  and  each  of  the  counties  of 
Cowlitz  and  Clark  $15,000  each. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

W.  A.  Keene,  Jr.,  Cotton  Plant,  Ark.,  has 
prepared  plans  for  the  construction  of  a  4a/i- 
mile  open  drainage  canal  for  the  Turkey 
Creek  Drainage  District,  requiring  about  40.- 
000  cu.  yds.  excavation. 

California. 

®The  South  San  Joaquin  District  and  the 
Oakdale  Irrigation  District,  as  noted  in  our 
last  issue,  has  awarded  to  Jas.  A.  Green  & 
Co.,  Chicago,  111.,  Contract  2-a  for  enlarge- 
ment of  irrigation  canal  in  Stanislaus  River 
Canyon,  and  Contract  2-b  for  long  tunnel 
giving  exit  from  canyon.  The  total  amount 
of  Contract  2-a  is  about  $384,000  and  the 
total  amount  of  Contract  2-b  about  $254,000. 
The  bids  for  Contracts  3,  4  and  5  were  re- 
jected. Contract  No.  1  for  Diversion  Dam  at 
Goodwin  Damsite  and  Contract  No.  6  for 
about  6  miles  of  canal  were  let  to  T.  K.  Beard, 
Modesto,  about  two  months  ago,  as  noted  in 
these  columns,  and  are  now  under  construc- 
tion. 

Bids  were  opened  Oct.  12  by  the  U.  S. 
Reclamation  Service,  Francis  L.  Sellew, 
Project  Engineer,  Yuma,  Ariz.,  for  the  con- 
struction of  main  canal  for  the  Yuma  project, 
which  takes  water  from  the  LaGuna  Dam  on 
the  Colorado  River.  The  canal  is  have  a 
bottom  width  of  85  ft.,  a  depth  of  10  ft.  and 
side  slope  of  2  to  1.  Test  pits  show  the  mate- 
rial to  be  sand  and  gravel  with  a  small  per 
cent  of  loose  rock.  The  total  yardage  is 
1,300,000  cu.  yds.  and  the  cuts  range  from  1 
ft.  to  20  ft.  The  bids  received  on  each 
section  were  as  follows :  Gillette  &  Mont- 
gomery, Los  Angeles,  Cal.,  Section  1,  $46,754, 
Section  2,  $42,507;  Peter  Walker,  Los  An- 
geles, Cal.,  Section  3,  $47,660,  Section  6,  $46,- 


674;  Standard  American  Dredging  Co.,  San 
Francisco,  Cal.,  Section  4,  $44,065;  Hudson 
Johnson  Construction  Co.,  Section  5,  $46  674. 
The  itemized  bids  of  these  low  bidders  were 


as  follows : 

SECTION  1. 

CT.S.S3  X,  earth,  228,000  cu.  yds  $0.20 

dr.—.'  1.  un.r>i~9T\,  etc.,  1,000  cu.  yds  45 

Ceo.,  ..,  rock,  1,000  cu.  yds  60 

Overhaul,  5,200  cu.  yds  02 

SECTION  2. 

Class  1,  earth,  195,000  cu.  yds  21% 

Class  2,  hardpan,  1,000  cu.  yds  45 

Class  3,  rock,  1,000  cu.  yds  60 

Overhaul,  1,000  cu.  yds  02 

SECTION  3. 

Class  1,  earth,  236,000  cu.  yds  20 

Class  2,  hardpan,  1,000  cu.  yds  20 

Class  3,  rock,  1,000  cu.  yds  20 

SECTION  4. 

Class  1,  earth,  234,000  cu.  yds  18% 

Class  2,  hardpan,  etc.,  1,000  cu.  yds  33% 

Class  3,  rock,  1,000  cu.  yds  40 

SECTION  5. 

Class  1,  earth,  234,000  cu.  yds  19% 

Class  2,  hardpan.  etc.,  1,000  cu.  yds  45 

Class  3,  rock,  1,000  cu.  yds  55 

SECTION  6. 

Class  1,  earth,  173,000  cu.  yds  20 

Class  2,  hardpan,  etc.,  1,000  cu.  yds  20 

Class  3,  rock,  1,000  cu.  yds  20 


The  Las  Velejas  Land  Co.,  which  owns  a 
large  tract  of  land  near  Bangor,  has  filed 
its  articles  of  incorporation.  The  principal 
place  of  business  is  San  Francisco,  and  the 
capital  stock  is  $250,000.  The  company  in- 
tends to  build  a  large  irrigation  canal  trans- 
versing  its  property  and  then  will  subdivide 
the  land  and  sell  it  in  small  tracts.  The  direc- 
tors are  Archie  M.  Cavan,  Oakland ;  Milton 
Newmark,  Berkeley;  John  W.  Hodge,  Lark- 
spur; Albert  Frederick,  A.  L.  Eickhorst  and 
K.  F.  Coleman  of  San  Francisco  and  F.  D. 
Hatton  of  Monterey. 


A  meeting  of  the  farmers  of  the  lower  end 
of  Lovelock  valley  will  be  held  Oct.  25  at 
the  office  of  Justice  of  the  Peace  Hood  at 
Lovelock,  Nev.,  to  discuss  the  subject  of 
drainage  for  that  section. 

Idaho. 

Advices  from  Buhl,  Idaho,  state  that  the 
stockholders  of  the  Twin  Falls  Canal  Co., 
bj  a  vote  of  almost  two  to  one,  have  ex- 
pressed themselves  in  favor  of  the  issuing  of 
$300,000  improvement  bonds.  The  board  of 
directors,  it  is  said,  will  immediately  issue 
the  bonds  and  the  completion  of  the  system 
will  be  begun  immediately. 

Illinois. 

•f-Bids  will  be  received  until  Oct.  26  by  Com- 
missioners of  Hoopeston  Drainage  District, 
Hoopeston,  111.,  for  121,000  cu.  yds.  of  open 
ditches,  28,900  ft.  of  18  to  27-in.  tile  drains, 
2,420  ft.  of  30  and  36-in.  sewer  pipe  drains, 
39.3  cu.  yds.  concrete  work,  etc.  Further  de- 
tails are  given  in  the  advertisement  of  the 
work  appearing  elsewhere  in  this  issue.  Some 
of  this  work  must  be  done  with  a  floating 
dredge,  but  a  large  part  of  it  the  commission- 
ers desire  to  have  dug  with  an  excavator. 

®The  trustees  of  the  Sanitary  District  of 
Chicago  have  awarded  the  contract  for  the 
excavation  and  construction  of  Section  2  of 
the  Calumet-Sag  Channel  to  Winston  Bros. 
Co.,  Minneapolis,  Minn.,  at  $365,070.  Bids  on 
this  work  were  opened  Oct.  5,  the  itemized 
bids  being  given  in  our  issue  of  Oct.  11. 

Indiana. 

•{•Bids  will  be  received  until  1  p.  m.  Oct.  28 
by  F.  W.  Kerr,  Commissioner  of  Drainage, 
Monticello,  Ind.,  for  the  construction  of  the 
J.  S.  Minch  ditch  in  Princeton  and  Honey  Creek 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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townships.  The  work  will  include  open  ditch 
and  tile  work. 

Iowa. 

®Contracts  for  the  construction  of  County 
Drainage  District  No.  26,  Hardin  County, 
have  been  let  as  follows:  Open  work,  197,500 
cu.  yds.,  Wilcox  &  Bryant,  Radcliffe,  la.,  at 
6.9  cts.  per  cu.  yd. ;  tile,  North  Iowa  Brick  & 
Tile  Co.. -Mason  City,  la.,  at"$4,323;  labor  on 
tile  drain,  Hawkeye  Construction  Co.,  Web- 
ster City,  la.,  at  $3,408.  Bids  on  this  work 
were  opened  Oct.  2,  by  E.  L.  Marriage,  Coun- 
ty Auditor,  Eldora,  la.,  but  the  letting  of  the 
contracts  was  postponed  until  Oct.  12. 

All  bids  received  Oct.  17,  by  J.  L.  Hanra- 
han,  County  Auditor,  Fort  Dodge,  la.,  for 
construction  of  open  ditch  Drain  96  were  re- 
jected. The  drain  contains  about  526,100  cu. 
yds.  of  excavating. 

The  Muscatine  County  Court  has  established 
Drainage  District  No.  11.  A.  S.  Lawrence. 
Muscatine,  is  County  Auditor. 

•f*Bids  will  be  received  until  1  p.  m. 
Nov.  7  by  J.  A.  Terry,  County  Auditor. 
Pocahontas,  la.,  for  furnishing  material 
and  constructing  11  sections  of  Drainage 
District  No.  66.  This  work  will  require  ap- 
proximately 196,100  cu.  yds.  of  open  ditch, 
base  8  and  10  ft.,  average  depth  about  9.0  ft., 
length  31,000  ft.  There  are  41,533  ft.  of  tile 
from  6-in.  to  24-in.  in  size.'"'' 

•f«Bids  will  be  received  until  Nov.  14  by  E. 
M.  Callender,  County  Auditor,  Clarion,  la.,  for 
the  construction  of  Drain  No.  71  in  Section  6, 
Troy  township.  The  drain  will  be  constructed 
of  the  following  No.  1  salt  glazed  vitrified  tile: 
1.300  ft.  of  10-in.,  average  cut  6.95  ft.;  1,000  ft. 
of  12-in.,  average  cut  7.81  ft.;  1,300  ft.  of  15- 
in.,  average  cut  6.49  ft.;  2,000  ft.  of  18-in.,  av- 
erage cut  5.71  ft.  Also  1  bulkhead  of  5  cu. 
yds.,  and  4  8-in.  sewer  pipe  catch  basins,  with 
cast  iron  grate.  Work  to  be  started  by  April 
1,  1912,  and  completed  by  June  1,  1912. 

Louisiana. 

®Board  of  State  Engineers,  New  Orleans, 
has  awarded  the  following  levee  contracts : 
Ben  Ruth  Lake  Levee  to  R.  J.  Johnson  at  45 
cts.  per  cu.  yd.  This  levee  is  on  the  right 
bank  of  the  Red  River,  Avoyelles  Parish,  and 
comprises  65,000  cu.  yds.  Linwood  Levee, 
Plaquemines  Parish,  on  the  left  bank  of  the 
Mississippi,  was  awarded  to  Schayet  &  Mey- 
ers at  18.70  cts.  per  cu.  yd.  Contract  for 
Doullut's  Canal  Levee,  Plaquemines  Parish, 
on  the  right  bank  of  the  Mississippi,  was 
awarded  to  Wilmer  Heinritzy  at  19 1/5  cts. 
for  the  earthwork,  comprising  2,000  cu.  yds., 
and  $1.34  per  lin.  ft.  for  the  revetment,  which 
comprises  1,850  lin.  ft.  Contract  for  the  Fair- 
view  Levee,  in  the  Lake  Borgne  Basin  Levee 
District,  was  awarded  to  Joseph  Savoie  at 
17.49  cts.  per  cu.  yd.  It  is  new  work  involv- 
ing 25,000  £il  yds. 

Michigan. 

®The  contract  for  Drain  No.  278,  located  in 
Hamilton  Township,  Gratiot  County,  was  let 
on  Oct.  17  to  Herb  McLain  for  $443.40. 
Length  363.5  rods  at  $1.22  per  rod.  Lower  24 
rods  to  be  open  drain,  4  ft.  bottom,  88.6  rods 
of  12-in.  tile;  167.4  rods  of  10-in.  tile  and 
83  52  rods  6-in.  tile,  average  cut,  4.1  feet.  Con- 
tract includes  excavation,  laying  and  filling  in 
after  tile  is  laid;  two  catch  basins  and  one 
bead  wall.  The  tile  and  hauling  of  tile  let 
in  separate  contracts. 

Minnesota. 

VI  he  Worihington  Concrete  Tile  Co.,  at 
$2,0K5  has  been  awarded  the  contract  for  con- 
structing County  Ditch  No.  22,  a  tile  ditch. 
Kids  for  which  were  opi  ned  Oct.  20  by  W.  A. 
Sternal),  County  Auditor,  Slayton,  Minn. 

The  work  of  constructing  County  Ditch 
No.  9.  for  which  bids  were  to  have  been 
•  .pencil  ( let  I  I  by  A  V.  Randall,  County 
Auditor,  OrtOnville,  Minn.,  has  been  with- 
drawn. The  work  will  be  readvc  rtised  short- 
ly. This  work  called  for  the  excavation  of 
about  178,342  cu.  yds.  of  earth,  and  furnish 
ing  and  laying  of  about  400  ft-  of  tile  and  9 
corrugated  iron  culverts.  The  cost  of  the 
work,  which  may  be  done  with  floating  dredge 


or  other  type  of  ditching  machine,  was  esti- 
mated at  about  $15,764. 

The  contract  for  the  construction  of  County 
Ditch  No.  9,  requiring  the  excavation  of  about 
178,342  cu.  yds.  of  earth,  and  furnishing  and 
laying  of  about  400  ft.  of  tile  and  9  corrugated 
iron  culverts,  for  which  bids  were  opened 
Oct.  14  by  the  Big  Stone  County  Commis- 
sioners, Ortonville,  Minn.,  has  not  been 
awarded.  The  estimated  cost  of  the  work, 
which  may  be  done  with  floating  dredge  or 
other  type  of  ditching  machine,  is  $15,764. 
New  bids  will  be  asked.  A.  V.  Randall  is 
County  Auditor. 

Missouri. 

<4*Bids  will  be  received  until  Nov.  20  by  B. 
M.  Tinsley,  County  Clerk,  Caruthersville,  Mo., 
for  the  construction  of  ditches  in  Drainage 
District  No.  8.  The  work  will  require  the  ex- 
cavation of  2,583,073  cu.  yds.  of  material.  B.  O. 
Bennett  is  Engineer. 

Oregon. 

Residents  of  Yonna,  Langell  and  Lost  River 
Valleys  will  vote  on  Nov.  21  on  issuing  bonds 
to  cover  the  cost  of  securing'  water  for  about 
20,000  acres  of  land.  The  water  supply  will 
be  obtained  from  the  Horsefly  Dam  and  the 
district  will  be  known  as  the  Horsefly  Irriga- 
tion District. 

The  U.  S.  Reclamation  Service  will  prob- 
ably expend  about  $200,000  next  year  in 
Klamath  County  for  work  in  connection  with 
Klamath  Project.  The  principal  new  work  to 
be  done  is  to  build  a  canal  for  irrigating  lands 
in  Poe  Valley,  and  a  strip  of  land  along  the 
east  side  of  Lost  River  also  is  to  be  supplied 
with  water.  W.  W.  Patch,  Klamath  Falls, 
Ore.,  is  Project  Engineer. 

I        South  Dakota. 

A  900-acre  irrigation  project,  located  in  the 
Bad  River  Valley,  just  beyond  Ft.  Pierre 
city  limits,  and  proposing  to  use  Bad  River 
water,  has  been  developed  the  past  week  by 
Mr.  Brandies,  an  irrigation  expert  of  Ft. 
Morgan,  Colo.,  who  has  leased  the  land  and 
will  immediately  install  a  large  pumping  out- 
fit and  get  the  water  on  the  ground  this  fall 
and  freeze  it  in  the  soil. 

Memphis,  Tenn.,  and  Vicinity. 

(Regular  Correspondence.) 

®Roach  &  Stansell  were  awarded  the  con- 
tract by  the  St.  Francis  Levee  Board  for  build- 
ing a  new  levee  loop  around  the  town  of  Pe- 
can Point,  Ark.,  at  a  cost  of  about  $25,000. 
They  have  already  moved  an  outfit  on  the 
work  and  will  complete  same  before  the  next 
high  water  in  the  Mississippi  River.  This  will 
prove  a  great  protection  to  Pecan  Point  and 
the  inhabitants  of  the  little  village  arc  truly 
grateful  for  the  promptness  with  which  Roach 
&  Stansell  diverted  some  of  their  forces  on 
the  work.  Caving  banks  caused  the  levee 
which  once  protected  the  town  to  fall  into  the 
river,  thus  destroying  all  protection  against 
next  year's  overflow  ravages. 

S.  M.  Bush  has  moved  his  outfit  to  Kent, 
Ark.,  where  he  has  sublet  100,000  cu.  yds.  of 
the  new  Rock  Island  extension  from  the  C.  H. 
Sharpe  Co.  of  Kansas  City,  the  successful  bid- 
ders on  the  big  job.  Tim  Shea,  of  levee  build- 
ing fame,  will  be  in  charge  of  Sam's  forces 
and  states  that  he  will  finish  all  the  work 
by  next  June.  The  Kate  Adams  on  the  last 
trip  to  Arkansas  City,  carried  a  large  cargo 
of  new  supplies  for  Sam  and  from  all  indica- 
tions, dirt  will  be  Hying  on  the  new  ven- 
ture by  the  first  of  next  week. 

It  was  with  sincere  regret  that  the  con- 
tractors of  the  South  received  the  news,  of 
the  death  of  Mayes  Cooper,  about  two  weeks 
ago.  Mayes  was  one  of  the  younger  engineers 
who  by  Cleverness  and  hard  work  had  attained 
an  enviable  position  among  the  brains  men 
nf  tli.'  South,  .ii  !n  death  being  Chief  Engl 
ncer  < » f  I  hud.  County,  Miss.,  and  the  city  of 
Jackson.  ["hough  not  yet  thirty.  Cooper  bad 
held  important  positions  with  the  Illinois 
Central  and  Yazoo  ft  Mississippi  railroads 
and  was  regarded  .is  one  of  the  most  brilliant 
levee  engineers  that  ever  built  an  earthen 
dike. 


Lowrancc  Brothers  are  just  about  to  coi 
elude  their  large  construction  work  at  E 
Soto,  Ark.  Loss  Lowrance,  one  of  the  populr 
young  members  of  the  firm,  was  in  Helen; 
Ark.,  last  week  on  a  quest  for  labor,  but  lik 
most  of  the  contractors  are  doing  now  frot 
similar  journeys,  returned  empty  handed  t 
his  work.  However,  the  boys  have  the  jo 
well  in  hand,  and  it  won't  be  long  before  the: 
are  ready  to  look  around  for  new  contract: 
The  Brothers  state  that  this  was  an  excerj 
tionally  hard  contract  which  they  are  abot 
to  finish  and  that  had  it  not  been  for  the  gooj 
working  summer  their  operations  would  hav: 
been  greatly  delayed. 

Bob  Cheshire  is  working  hard  on  the  Gov- 
ernment contract  just  below  Friars  Point 
He  has  about  30  teams  on  the  work,  whicl 
are  being  handled  to  good  advantage  by  Chas 
Gibson,  one  of  the  best  levee  foremen  on  th< 
river.  Bob  expects  to  wind  up  his  work  a 
Friars  Point  before  Christmas  and  is  on  thi 
lookout  for  some  good  railroad  work  for  th< 
high  water  season. 

Bob  St.  John,  who  for  many  years  ha: 
been  a  prominent  levee  contractor  of  the  Mis-! 
sissippi  River,  has  sold  his  large  outfit  tc 
Roach  &  Stansell  and  has  associated  himsel 
with  R.  L.  Leonard  in  the  farming  busines* 
near  Cotton  Plant,  Ark.  Bob  was  a  happy- 
go-lucky  fellow  as  a  contractor,  and  made 
many  friends  and  considerable  money.  He 
has  lately  done  much  work  on  the  Brazos1 
River  in  Burleson  County,  Texas,  but  some 
people  say  that  Bob  is  going  to  be  married  and 
wanted  to  have  a  permanent  home,  so  there-, 
fore  he  let  go  his  good  outfit  to  become  a' 
farmer. 

Harry  Rodgers  has  moved  his  outfit  on  the 
Missouri  &  Eastern  Arkansas  railroad  work 
and  is  accomplishing  wonders  on  a  short  sputf 
being  built  near  Brinkley.  Gene  Richards  has 
been  in  charge  of  part  of  the  work  and  on  his 
recent  visit  to  Memphis,  the  latter  reports  ex- 
cellent progress  on  the  new  line.  Harry  Rod- 
gers has  one  of  his  crack  outfits  on  the 
new  railroad  being  built  from  Batesvillc  to 
Charleston,  Miss.,  for  the  Darnell  Lumber  by' 
the  Yazoo  &  Mississippi  Valley  R.  R. 

Chris  Collins,  one  of  the  best  known  super-, 
intendents  of  the  levees  between  Cairo  and] 
Vicksburg,  was  a  visitor  in  Memphis  the 
other  day  from  an  extended  vacation  in  Penn-i 
sylvania.  Chris  was  for  many  years  in  charge 
of  Mike  Roach's  Camp  No.  1  and  has  looked 
after  the  building  of  as  many  lines  of  levee 
work  as  perhaps  any  other  man  working  on 
the  Mississippi  River. 

Roach  &  Stansell  are  trying  hard  to  get  a 
gang  of  Austrians  for  their  steam  shovel  work 
at  Huntington,  Miss.  It  seems  that  the  track 
work  was  too  hard  for  the  inefficient  negro 
labor  that  works  the  levees,  and  one  by  one 
they  kept  dropping  off  until  there  remained 
not  a  sufficient  number  to  operate  the  night 
shift.  Therefore  it  was  concluded  to  place 
Austrian  labor  on  the  job.  As  the  weather 
has  been  far  from  cold  in  the  North,  no  Aus- 
trians have  been  secured  as  yet. 

Charlie  Lowrance  has  finished  his  Arkansas 
River  contract  on  time.  This  statement,  sim- 
ple as  it  max-  seem,  means  a  great  deal  more 
than  is  at  first  conveyed.  It  means  that  Char- 
lie, by  his  indomitable  stick-to-it-iveness  has 
accomplished  what  no  other  firm  has  ever  done 
before.  It  means  that  he  has  built  a  levee 
along  the  mouth  of  the  Arkansas  River  oil 
the  most  treacherous  ground  in  the  Missis- 
sippi Bottoms,  and  that  despite  overflows  from 
both  the  Mississippi  and  Arkansas  Rivers  he 
has  placed  a  dike  along  the  bank  of  the  latter 
Stream,  which  will  mean  millions  of  dollars 
in  protection  to  the  fanners  nearby.  I  bis  is 
the  first  levee  that  has  ever  been  constructed 
along  the  mouth  of  the  Arkansas,  although 
many  contractors  have  tried  the  feat  and  many 
fortunes  have  been  lost  in  vain  attempts  to 
harness  the  maddened  waters.  Charlie  is  to 
be  warmly  congratulated  on  Ins  truly  big  feat. 

(  apt  R.  R.  Agnew  of  the  Steamer  Kate 
\dams  and  Captain  Po8tal  have  bought  the 
Steamer  Lightfoot  of  Vicksburg  and  are  run- 
ning her  up  Arkansas  River  for  the  conveni- 
ence   of    the    contractors    who    are  working 
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along  tins  stream.  The  Steamer  Lightfoot 
connects  with  the  Kate  Adams  every  Friday 
at  the  mouth  of  the  river  and  runs  to  Pine 
Bluff.  It  serves  many  contractors  who  here- 
tofore have  been  forced  to  haul  freight  30  and 
■10  miles  from  a  railroad  station.  The  new 
steamer  will  prove  an  especially  valuable 
freight  carrier  for  the  Rock  Island  contractors 
on  the  line  from  Malvern  to  Kent. 

George  Lowrance  has  moved  one  of  his 
large  levee  outfits  to  Transylvania,  La.,  where 
he  has  taken  the  Atherton  Loop  contract  from 
Roach  and  Stansell.  George  has  some  of  his 
brothers  with  him  on  the  work  and  he  states 
that  later  on  he  may  move  more  there. 

Sam  Walker  has  just  finished  Muller  Street 
in  Memphis,  and  has  placed  his  teams  on  Nel- 
lie Bly  Ave.  Sam  will  then  be  about  through 
with  his  big  city  work  and  will  look  around 
for  other  contracts. 

After  a  hard  summer's  tight  against  hep' 
and  labor  troubles.  Pat  McCadden  has  fin- 
ished the  Cottonwood  Point,  Mo.,  loop  for  the 
United  States  Government  and  is  preparing 
to  move  on  other  work.  The  contract  just 
finished  presented  many  difficulties  in  the  way 
of  bad  material  and  high  dikes,  together 
with  an  almost  impassible  forest,  which  had 
to  be  gone  through,  but  Pat,  with  his  usual 
bulldog-ness  won  out  against  the  odds  which 
were  pitted  against  him. 

The  Texarcana  Levee  Board  has  sold  its  G 
per  cfht  levee  bonds  with  which  to  build 
2,000,000  cu.  yds.  of  levee  in  Miller  County, 
Ark.,  along  the  bank  of  Red  River.  This 
means  that  the  construction  of  the  levee  will 
be  paid  for  in  cash  and  it  further  means  that 
the  attractiveness  of  the  proposition  is  greatly 
increased,  from  a  contractor's  viewpoint.  Some 
of  the  largest  construction  firms  of  the  South 
will  bid  on  the  work  which  is  to  be  let  Nov. 
11.  The  proposition  is  very  difficult  on  ac- 
count of  its  being  subject  to  quick  overflows 
and  no  doubt  will  bring  a  fancy  price. 

Martin  Jennings  has  released  one  of  the 
Sections  of  work  which  he  sub-let  from  Roach 
&  Stansell  at  Atherton,  La.,  and  this  choice 
piece  of  yardage  is  perhaps  open  for  a  price. 


The  yardage  has  been  considerably  increased 
on  the  job  and  it  will  require  a  well  equipped 
outfit  to  finish  on  time. 

The  strike  conditions  of  the  Illinois  Central 
and  Yazoo  &  Mississippi  Valley  railroads  have 
been  greatly  improved  in  the  past  week  and 
contractors  along  the  lines  of  each  road  who 
get  their  supplies  from  Memphis  report  a  nor- 
mal resumption  of  deliveries.  The  long  river 
hauls  have  been  done  away  with  by  many  of 
the  boys  and  the  railroads  again  resorted  to. 
The  contractors  are  now  wondering  whether 
or  not  the  two  roads  in  question  will  build 
the  new  lines  which  were  on  the  slate  before 
the  strike.  It  is  true  that  the  railroads  have 
won  their  battle,  but  the  victory  has  been  at 
a  tremendous  cost  in  both  dollars  and  prop- 
erty, and  it- is  more  than  likely  that  a  policy  of 
retrenchment  will  be  adopted  until  some  of 
the  expense  has  in  a  measure  been  recouped. 

Texas. 

®The  Texas  Building  Co.,  Fort  Worth. 
Tex.,  has  been  awarded  the  contract  at  $10, - 
1-56  for  constituting  a  levee  for  the  Hefley 
Improvement  District  of  Milam  County.  The 
levee  will  be  built  along  Little  River  and  will 
reclaim  3,800  acres. 

®Cameron  County  Drainage  District  No.  1 
of  which  A.  W.  Amthor,  Brownsville,  Tex., 
is  Engineer,  has  awarded  the  contract  for  con- 
structing its  drainage  system  to  N.  E.  Ren- 
dall,  Brownsville,  at  $161,543.  The  work  in- 
cludes nearly  1,000,000  cu.  yds.  of  earth  exca- 
vation at  15.81  cts.  per  cu.  yd.  Mr.  Rendall 
also  buys  the  bond  issue  of  the  district  at 
$204,500.  The  bids  received  on  this  work 
were  as  follows:  N.  E.  Rendall,  $101,542: 
O'Neil  Engineering  Co.,  Dallas,  Tex.,  $164,- 
089 ;  J.  B.  Arpin  Dredging  Co.,  Houston, 
Tex.,  $163,094,  plus  actual  cost  of  two  railroad 
bridges,  to  be  rebuilt ;  Rio  Grande  Construc- 
tion Co.,  San  Benito,  Tex.,  $172,878;  J.  W. 
Hoit,  Mission,  Tex.,  $172,367. 

Hearing  will  be  held  Nov.  17  by  the  County 
Commissioners  at  Houston  on  a  petition 
for  the  establishment  of  Harris  county 
drainage  district  No.  5.    The  proposed  dis- 


trict is  all  of  the  territory  lying  east  of  the 
east  boundary  line  of  drainage  district  No.  4, 
south  of  the  ship  channel  and  west  of  Trin- 
ity and  San  Jacinto  bays,  containing  approxi- 
mately 45,000  acres  of  land. 

A  company  composed  of  J.  M.  Moore,  pres- 
ident of  the  First  National  Bank  of  Bay  City: 
W.  M.  Furber,  of  the  Markham  State  Bank: 
A.  J.  Harty  of  Bay  City,  and  Houston  capi- 
talists, has  taken  over  the  entire  holdings  of 
the  Moore-Cortes  Canal  Co.  of  Matagorda 
county.  This  company  has  40  miles  of  main 
canals,  all  necessary  pumping  plants,  and  ware- 
houses with  a  capacity  of  80,000  bags  of  rice. 
The  plan  of  the  new  organization  is  to  install 
at  once  a  modern  steam  dredge  and  cut  a  chan- 
nel through  what  is  known  as  ".Mud  Flat"  to 
the  main  channel  of  the  Colorado  River. 
Utah. 

The  Farmers  Irrigation  Co.  of  Alexander, 
Utah,  has  been  incorporated  with  a  capital 
stock  of  $40.(100.  Joseph  A.  Arnold  is  Presi- 
dent and  C.  E.  Anderson  Vice  President. 

Virginia. 

The  Department  of  Drainage  Investiga- 
tions, U.  S.  Department  of  Agriculture.  Wash- 
ington, D.  C,  is  making  surveys  at  the  request 
of  the  Wallaceton  Drainage  District,  Wallace- 
ton,  Va.,  for  the  reclamation  of  20,000  acies 
of  swamp  land  in  the  southern  part  of  Nor- 
folk County  on  the  edge  of  the  Dismal 
Swamp. 

Washington. 

Bids  were  opened  Oct.  16  by  the  U.  S. 
Reclamation  Service,  C.  H.  Swigart,  Supervis- 
ing Engineer,  Yakima  Project,  for  two  sec- 
tions of  work  on  the  Mabton  Division,  Fourth 
Unit  B  of  the  Yakima  Project.  Section  1 
called  for  excavating  and  bank  filling  trenches, 
the  low  and  probable  successful  bidder  for  this 
being  Albert  L.  Smith,  North  Yakima.  Wash., 
at  $4,845.  Section  2  called  for  wood  stave 
pipe,  structures,  etc.,  the  Midland  Engineering 
Co.,  North  Yakima,  Wash.,  at  $10,055  being 
the  low  and  probable  successful  bidder  for 
this. 


W  AT  E  R  -  W  O  R  K  S 


Arkansas. 

The  City  Council  of  Harrison,  Ark.,  has 
accepted  the  proposition  of  Jack  Shelton  of 
the  Shelton  Engineering  Co.,  of  Miami,  Okla., 
to  furnish  plans  and  specifications  for  the  im- 
mediate construction  of  sewer  and  waterworks 
systems  in  Harrison.  The  Council  on  Nov. 
<i  will  pass  an  ordinance  forming  a  special 
improvement  district  and  arrange  to  vote  prob- 
ably $50,000  bonds  for  the  carrying  on  of  the 
work. 

California. 

®The  Board  of  Public  Service  Commission, 
Los  Angeles.  Cal.,  on  Oct.  11  awarded  con- 
tracts for  the  furnishing  ot  water  meters  to 
that  department  as  follows:  Neptune  Meter 
Co.,  3,750  meters  at  $8.40  each,  15  %-in.,  at 
$12.80  each;  138  lM>-in.,  at  $3o  each.  Thom- 
son Meter  Co..  250  %-in..  at  $7.40  each  ;  25  %- 
in.,  at  $11.80  each:  li  1%-in.,  at  $30  each. 
Samon  Meter  Co.,  1.000  %-in.,  at  $6  each:  1" 
%-in.,  at  $10.80  each,  and  6  1%-in.,  at  $27  each. 
Bids  were  opened  Oct.  3. 

The  Redlands,  Cal..  City  Trustees  have 
called  upon  Engineer  Hinckley  for  an  esti- 
mate of  the  cost  of  duplicating  the  system  of 
the  Domestic  Water  Co.,  as  well  as  placing  a 
physical  valuation  upon  it,  in  connection  with 
the  proposed  bond  election  of  $750,000  for  a 
municipal  water  system.  The  date  of  the  elec- 
tion has  not  been  set. 

Plans  and  specifications  are  being  prepared 
by  Allin  Bros.,  Engineers,  Kendall  Bldg.,  Pas- 
adena, Cal.,  for  the  construction  of  a  cement 
lined  submerged  reservoir  of  3,000, 000-gal.  ca- 
pacity, and  for  the  construction  of  a  pipe  line 
system  to  include  12  miles  of  4,  6  and  8-in. 
steel  riveted  pipe  at  Ettiwanda,  Cal.,  for  the 


Arrowhead  Realty  Co.,  195  East  Colorado  ^t., 
Pasadena,  Cal. 

Consulting  Engineers  Mayberry  &  Parker, 
689  Pacific  Electric  Bldg.,  Los  Angeles,  Cal., 
have  been  employed  by  the  Hawthorne  Im- 
provement Co.,  Hawthorne,  Cal.,  to  prepare 
plans  for  a  reinforced  concrete  water  tank  at 
Hawthorne.  The  tank  will  have  a  capacity  of 
565,000  gals.,  and  will  be  15  ft.  high  and  80 
ft.  in  diameter. 

Colorado. 

®The  South  Canon,  Colo.,  City  Council  has 
awarded  to  J.  R.  Gordon  of  Pueblo,  Colo.,  the 
contract  for  the  installation  of  the  mains  and 
pipe  lines  for  the  new  water  system  on  the 
south  side  for  $22,050.  There  are  anoroxi- 
mately  four  miles  of  water  mains  to  be  laid 
in  the  streets,  the  largest  of  which  will  be  8 
ins.  in  diameter. 

The  citizens-  of  Oak  Creek,  Colo.,  on  Oct. 
17,  it  is  renorted,  voted  to  grant  a  franchise 
to  John  Sharpe  of  Cripple  Creek,  Colo.,  to  in- 
stall a  waterworks  system  for  approximately 
$25,000. 

Florida. 

•f*Bids  will  be  received  until  Nov.  15.  by  the 
Water  &  Gas  Committee,  Pensacola,  Fla.,  for 
the  construction  of  about  20,000  ft.  of  6-in. 
cast  iron  pipe  including  the  necessary  tire  hy- 
drants and  stop  gate  valves  and  specials.  D. 
Kugleman  is  Chairman  of  the  Committee. 

The  City  Council  of  Pensacola,  Fla.,  has  au- 
thorized improvements  to  the  city's  water  sys- 
tem, aggregating  $25,000.  This  includes  only 
the  extension  of  water  mains. 

Georgia. 

The  citizens  of  Baxley,  Ga.,  on  Oct.  16  voted 


the  issuance  of  bonds  for  the  purpose  of  in- 
stalling an  electric  light  system  and  for  en- 
larging the  waterworks. 

Illinois. 

*J«Bids  will  be  received  until  Nov.  1  by  City 
of  St.  Charles,  111.,  for  furnishing  and  laying 
approximately  1,930  ft.  of  4-in.,  and  9.160  ft. 
of  6-in.  cast  iron  pipe  and  21  hydrants,  9  gate 
valves,  about  7,545  lbs.  special  castings.  G.  X. 
Lamb,  St.  Charles,  111.,  is  Engineer. 

*J*Bids  will  be  received  until  2  p.  m.,  Nov. 
17,  by  Lt.-Col.  George  W.  Burr,  Commanding 
Officer,  Rock  Island  Arsenal,  Rock  Island.  111., 
for  the  erection  of  a  filtration  plant  at  the 
Rock  Island  Arsenal.  The  work  to  be  done 
consists  of  the  construction  at  the  site  near 
the  reservoir,  of  a.  filtration  plant  having  a 
capacity  of  1,500,000  gals,  in  24  hrs.,  the  water 
which  is  supplied  to  be  from  the  Mississio^i 
River,  all  of  which  is  to  be  in  accordance  with 
the  plans  and  specifications.  The  work  in- 
cludes a  settling  basin,  a  pump  room  and  3 
filter  units  of  500,000  gals,  capacity  each ;  also 
a  clear  well  and  a  building  structure  with  the 
settling  basin  enclosed  with  a  concrete  top  and 
includes  all  of  the  necessary  valves  and  pipes 
reouired  for  execution  of  the  work  in  a  com- 
plete and  first-class  manner  in  all  respects  in 
accordance  with  the  dimensions  shown  on  the 
plans  and,  further,  includes  automatic  devices 
for  proportional  feed  of  chemical  to  the  water 
and  a  wash  water  pump  for  cleaning  the  fil- 
ters; a  pump  for  taking  the  water  from  the 
clear  well,  with  its  necessary  connections,  to 
deliver  water  at  the  rate  of  1,500,000  gals,  in 
24  hrs.  to  the  reservoir,  and  two  pumps  for  the 
purpose  of  fire  protection  which  will  take 
suction  from  the  reservoir,  each  to  be  of  suf- 
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ficient  capacity  to  maintain  six  fire  streams 
having  1-in.  nozzles,  working  under  a  pressure 
of  120  lbs.  per  sq.  in. ;  all  of  the  pumps  to 
be  operated  by  direct  connected  motors  and  to 
be  rigged  complete  with  the  necessary  piping 
and  valves  for  them  to  operate  for  the  mirpose 
intended. 

®The  American  Well  Works,  Aurora  and 
Chicago,  111.,  has  been  awarded  the  contract 
by  the  City  Council  of  Eagle  Grove,  la.,  for 
furnishing  one  large  size  deep  well  pump  and 
power  for  high  pressure  duty  at  $1,400.  Bids 
were  opened  Sept.  25  by  S.  Middleton,  City 
Clerk. 

City  Engineer  Elmer  Folsom  of  Blooming- 
ton,  111.,  has  furnished  the  Board  of  Local 
Improvements  with  estimates  on  the  water 
main,  which  is  proposed  on  Livingston  St., 
between  Walnut  and  Forest  Sts.,  and  on  For- 
est St.,  between  Livingston  St.  and  Morris 
Ave.  The  main  will  be  over  a  half  mile  in 
length,  the  approved  estimate  being  $2,956. 

Indiana. 

The  Common  Council  of  Terre  Haute,  Ind., 
has  passed  an  ordinance  creating  a  special  tax 
levy  of  $.10  on  each  $100  for  the  purpose  of 
purchasing  a  waterworks  plant. 

Iowa. 

®The  City  Council  of  Boone,  la.,  has 
awarded  the  contract  for  the  building  at  the 
city  pumping  station  and  the  one  at  the  river 
pumping  station  to  C.  W.  Ennis  of  Toledo, 
la.  The  bid  on  the  first  building  was  $4,759 
and  on  the  one  at  the  river,  $5,090. 

The  citizens  of  Donnellson,  la.,  on  Oct.  9 
voted  the  issuance  of  bonds  to  the  amount  of 
$8,500  for  the  purpose  of  installing  a  water- 
works system  in  the  town.  A  system,  includ- 
ing deep  well,  pumping  plant  and  mains,  will 
be  built. 

Kentucky. 

The  City  Council  of  Corbin,  Ky.,  contem- 
plates granting  a  private  franchise  for  the  in- 
stallation of  a  waterworks  system.  However, 
some  of  the  citizens  are  in  favor  of  municipal 
ownership. 

The  City  Council  of  Covington,  Ky.,  upon 
recommendation  of  residents  of  Latonia,  a 
suburb  of  Covington,  has  decided  to  purchase 
the  property  of  the  Kenton  Water  Co.  Im- 
provements will  be  made. 

Louisiana. 

An  election  will  be  held  in  Morgan  City, 
La.,  on  Nov.  7  for  the  purpose  of  voting  on 
the  question  of  installing  a  sewerage  system 
and  a  waterworks  system. 

The  City  Council  of  Lafayette,  La.,  has 
sold  $60,000  worth  of  certificates  of  indebted- 
ness, voted  by  the  council  some  time  ago  for 
the  purpose  of  remodeling  the  water  and  light 
system,  to  the  Commercial-Germania  Bank  & 
Trust  Co.,  of  New  Orleans. 

Maryland. 
•{•Rids  will  be  received  until  noon,  Nov.  15, 
by  The  Evitts  Creek  Water  Co.,  and  the  Mayor 
and  City  Council  of  Cumberland,  Md.,  for 
building  new  water  supply  for  Cumberland, 
Md.  The  work  will  include  about  8  miles  of 
36-in.  wood  stave  pipe,  a  concrete  dam  in  Red- 
ford  County,  Pennsylvania,  a  filter  plant,  dis- 
tribution reservoir  and  30-in.  and  24-in.  con- 
necting mains  in  Cumberland.  The  entire 
work  will  be  let  in  one  contract.  Each  bid 
must  be  accompanied  by  a  certified  check  for 
$20,000,  payable  to  William  P.  Rizer,  Treasurer 
<>f  Cumberland,  Md.,  and  The  Evitts  Creek 
Water  Company.  Thomas  Footer  is  President 
of  the  Water  Company. 

The  Fire  Roard  of  Baltimore,  Md.,  has 
l  the  Hoard  of  Estimates  for  an  appro- 
priation of  $100,000  for  1912  for  the  comple- 
tion of  the  nigh-nreSBUre  pipe  line,  $05,000  for 
rebuilding  the  old  fin-boat  Cataract  and  $57,- 
826  for  a  lot  and  building  for  an  engine  com- 
pany in  the  vicinity  of  Federal  St.  and  Milton 
Ave. 

Massachusetts. 

•{•liids  will  be  received  until  noon,  Oct.  27, 
bv   Department  of   Public  Works,  Roston, 

MUI,,  for  relaviug  about  2,200  ft.,  of  10-in. 


and  12-in.  water  pipe  in  Braintree,  Franklin 
and  Hano  Sts.,  Brighton. 

•{•Rids  will  be  received  until  noon,  Oct.  27, 
by  Department  of  Public  Works,  Roston, 
Mass.,  for  relaying  about  4,300  ft.  of  8-in.,  10- 
in.  and  12-in.  water  pipe  in  Chandler,  Mont- 
gomery and  Appleton  Sts. 

•{•Rids  will  be  received  until  noon,  Oct.  30, 
by  Department  of  Public  Works,  Roston, 
Mass.,  for  dredging  at  the  Calf  Pasture  Pump- 
ing station,  Dorchester,  Roston. 

The  City  Council  of  Quincy,  Mass.,  has  vot- 
ed an  anoropriation  of  $10,000  for  the  pur- 
pose of  making  extensions  to  the  waterworks 
system. 

Michigan. 

The  Great  Lakes  Engineering  Co.,  at  $4,455, 
submitted  the  lowest  bid  to  the  Water  Roard 
of  Detroit,  Mich.,  for  the  new  30-ton  electric 
traveling  crane  for  the  new  pumping  station. 

Twenty-four  bids  were  received  at  Muske- 
gon, Mich.,  for  the  prospective  water  works 
imnrovements  on  Oct.  16,  but  as  yet  no  awards 
have  been  made.  It  will  probably  be  a  week 
or  10  days  before  the  awards  are  made.  Riggs 
&  Sherman,  613  The  Nasby,  Toledo,  O.,  are 
Engineers. 

®A.  P.  Lacey,  4505  Halifax  St.,  Duluth, 
Minn.,  has  been  awarded  the  contract  by  the 
St.  Louis  County  Sanatorium  Commission,  211 
Court  House,  Duluth,  for  the  drilling  of  a 
well  on  the  grounds  of  the  County  Sanatorium 
located  in  Midway  township  near  Duluth,  at 
$5  per  ft.    Rids  were  opened  Oct.  23. 

Mississippi. 

•{•Rids  will  be  received  until  noon,  Nov.  7, 
by  J.  A.  Mayfield,  Mayor  and  Town  Council, 
Armory,  Miss.,  for  the  construction  of  a  water 
works  and  sewer  system.  According  to  plans 
of  Solomon-Norcross  Co.,  Engineers,  Atlanta, 
Ga.,  the  work  will  include  one  elevated  tank 
with  maximum  head  of  150  ft.,  100,000  gals, 
capacity;  2  500-gals-per-minute  motor-driven 
pumps;  one  air-lift  system;  approximately  five 
miles  of  mains,  4  to  10  ins.  in  diameter ;  deep 
wells ;  58  fire  hydrants,  valves  and  valve  boxes. 
The  sewer  system  will  consist  of  approximate- 
ly 7  miles  of  sewers,  8,  10,  15  and  18  ins.  in 
diameter;  58  manholes;  11  flush  tanks.  Pro- 
posals will  be  received,  first,  for  furnishing 
material  and  constructing  water-works  and 
sewer  systems,  complete,  and,  second,  for  fur- 
nishing labor  and  constructing  the  systems, 
the  town  to  furnish  the  material,  for  the  whole 
work,  or  any  of  the  subdivisions  as  shown  by 
the  specifications. 

At  a  recent  election  the  citizens  of  Amory, 
Miss.,  voted  the  issuance  of  bonds  to  the 
amount  of  $65,000  for  the  installation  of  wat- 
erworks and  sewers.  The  Solomon-Norcross 
Co.,  Candler  Rldg.,  Atlanta,  Ga.,  are  Engi- 
neers. 

Missouri. 

®Henry  Sieben  has  been  awarded  a  con- 
tract by  the  Fire  and  Water  Roard  of  Kansas 
City,  Mo.,  at  $3,747,  for  furnishing  water 
meters. 

The  City  Council  of  Warrensburg,  Mo.,  has 
declared  in  favor  of  municipal  ownership  of 
waterworks  and  electric  lights.  It  is  the  pur- 
pose of  the  city  to  call  an  election  and  vote 
bonds  sufficient  to  build  a  new  combination 
water  and  lighc  plant. 

The  citizens  of  Webster  Groves,  Mo.,  will 
vote  Oct.  28  on  the  proposition  to  issue  bonds 
in  the  sum  of  $75,000  for  the  extension  of 
the  municipal  water  system. 

New  Hampshire. 

The  Roard  of  Water  Commissioners  of  Con- 
cord, N.  H.,  has  decided  to  give  up  the  idea  of 
using  Lour  pond  in  Webster  as  a  source  of 
water  supply.  As  a  substitution  the  board  has 
at  hand  three  schemes,  which  will  be  thorough- 
ly discussed. 

New  Jersey. 

Plans  and  specifications  have  been  prepared 
for  the  installation  of  a  waterworks  system  in 
the  eitv  of  Totowa,  N.  J.,  to  cost  approxi- 
mately $75,000. 

The  I'cquannock  Valley  Water  Co.  Riitler, 
N.  J.,  has  been   incorporated  with  a  capital 


stock  of  $250,000  to  operate  waterworks.  The 
incorporators  are :  Wm.  L.  McCue,  Fred  R. 
Casterlin  and  Chas.  G.  Wilson  of  Rutler,  Robt. 
M.  Curtis,  Paterson ;  Chas.  W.  Lindsley, 
Pompton  Lakes,  all  of  New  Jersey. 

New  York. 

The  citizens  of  Arkport,  N.  Y.,  are  making 
arrangements  to  incorporate  as  a  village  and 
to  construct  a  waterworks  system  for  fire 
protection. 

Ohio. 

•{•Rids  will  be  received  until  noon,  Nov.  2, 
by  A.  R.  Lea,  Director  of  Public  Service,  104 
City  Hall,  Cleveland,  O.,  for  furnishing  chlo- 
ride of  lime  at  the  Kirtland  Pumping  Station 
of  the  water  department.  I.  O.  Hoffman  is 
Secretary. 

®The  Ohio  Drilling  Co.,  Inc.,  Massillon,  O.. 
has  been  awarded  the  contract  by  the  Roard  of 
Will  County  Supervisors,  Joliet,  111.,  for  the 
drilling  of  a  water  well  at  the  Court  House 
of  jail  property.  The  work  will  include  a 
12%.-in.  hole  at  $3  per  ft.,  and  a  10-in.  hole  at 
$2.50  per  ft,  and  the  furnishing  of  10-in.  gal- 
vanized pipe  at  $1.60.  Rids  were  opened  Oct. 
16. 

The  City  Council  of  Cambridge,  O.,  proposes 
to  issue  bonds  in  the  sum  of  $15,000  for  the 
purpose  of  improving  the  waterworks  system 
and  extending  the  water  mains. 

Village  Clerk  A.  A.  Sprague  of  Silverton. 
O.,  will  sell  bonds  Nov.  2  to  the  amount  of 
$3,502,  for  the  purpose  of  laying  water  mains 
in  the  village. 

R.  Winthrop  Pratt,  formerly  chief  engineer 
of  the  State  Board  of  Health,  Columbus, 
Ohio,  has  been  retained  by  the  city  of  Cleve- 
land to  work  out  a  preliminary  report  on  the 
question  of  the  purification  of  the  water  sup- 
ply. The  estimated  cost  of  a  sewage  disposal 
plant  has  been  variously  estimated  at  from 
$3,000,000  to  $10,000,000  or  $15,000,000.  The 
engineer's  report  will  be  in  the  nature  of  a 
preliminary  survey  of  this  question  as  well  as 
of  the  water  filtration  question.  The  council 
has  allowed  $2,500  for  this  survey. 

Oklahoma. 

The  Ochelata  Light  &  Water  Co.  of  Ochela- 
ta,  Okla.,  has  been  incorporated  with  a  capital 
stock  of  $6,000.  The  directors  are:  J.  F. 
Hughes,  Arthur  Davidor,  Oscar  J.  Olson,  all 
of  Oklahoma  City. 

The  citizens  of  Clinton.  Okla..  have  voted 
bonds  to  the  amount  of  $20,000  for  the  sink- 
ing of  deep  wells.  J.  L.  O'Hearn  of  Clinton 
is  the  Engineer. 

Plans  have  been  prepared  by  Mullergren  En- 
gineering Co.,  Poteau,  Okla..  for  the  construc- 
tion of  a  new  waterworks  svstem  for  the  citv 
of  Talihina,  Okla..  estimated  to  cost  $25,000. 
The  work  will  include  creating  storage  basin, 
pumping  station,  concrete  reservoir,  mains  and 
fire  hydrants.  The  water  supply  will  be  se- 
cured from  mountain  streams.  The  contract 
will  be  let  about  Dec.  1.  W.  L.  Harris  of 
Talihina  is  the  official  in  charge. 

Plans  have  been  prepared  by  Engineer  G.  L. 
McKibben,  Muskogee,  Okla.,  for  the  construc- 
tion of  a  new  waterworks  svstem  for  West- 
ville,  Okla.,  to  cost  approximated  $28,000.  The 
work  will  include  duplicate  boilers,  pumps  and 
engines.  18.000  ft.  of  pipe,  standard  class  B. 
8.  6  and  4-in.  The  contract  will  be  let  about 
Nov.  20.  J,  S.  Hively  is  President  of  the 
Board  of  Trustees. 

The  city  of  Pryor  Creek.  Okla.,  has  voted 
bonds  in  the  sum  of  $70,000  for  waterworks 
extensions.  Bonds  have  been  sold.  Plans  and 
specifications  are  being  prepared  and  work 
will  be  done  under  the  supervision  of  the  Ren- 
ham  Fmnnccring  Co.,  812-13-11  American  Nat. 
Rank  Rldg.,  Oklahoma  City.  Okla.  Rids  for 
materials  will  be  called  for  about  Nov.  15. 

Oregon. 

•{•Bids  will  be  received  until  8  p.  m.,  Nov.  1, 
bv  P.  1  McKenzie,  City  Recorder,  Hermiston, 
Ore.,  for  the  construction  of  the  citv  water- 
works system.  Fifty  $500  '>  per  cent  water- 
works bonds  will  also  be  sold  at  that  lime. 

©The  Klamath  Falls  (Ore.)  Light  &  Water 
Co.  has  lei  a  contract  to  G.   A.  Harmon 


•{♦  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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&  Co.  of  Riddle,  Ore.,  to  drive  a  well  half  a 
nile  deep  in  an  effort  to  develop  an  artesian 
flow  of  water. 

Chief  Engineer  Clarke  of  the  Water  Board 
of  Portland,  Ore.,  has  submitted  plans  for  re- 
inforcing low  and  high-pressure  mains  for  the 
South  Side  district,  to  cost  an  aggregate  of 
nearly  $1,000,000.  It  will  require  several  years  to 
t  arry  out  the  plans  of  the  engineer.  The  board 
lias  ordered  the  construction  of  a  service  main 
from  Division  St.,  south,  to  tap  the  Sellwood 
district,  to  cost  about  $129,000.  Seven  and 
one-half  miles  of  territory  will  be  covered  by 
the  system  submitted  by  the  engineer.  It  will 
include  nearly  all  of  the  territory  lying  south 
of  Division  St.  and  east  of  the  Williamette 
river.  It  is  estimated  that,  when  closely  built 
up,  it  will  contain  a  population  of  approxi- 
mately 50,000. 

South  Carolina. 

•J*Bids  will  be  received  until  Oct.  31  by  City 
of  Columbia,  S.  C,  for  furnishing  and  laying 
approximately  3,600  ft.  of  6-in.  water  main  in 
various  streets. 

The  citizens  of  Johnson.  S.  C,  on  Oct.  11 
voted  against  the  proposition  to  install  a 
waterworks  system. 

South  Dakota. 

®The  City  Commissioners  of  Vermillion,  S. 
Dak.,  has  awarded  the  contract  for  sinking 
two  10-in.  artesian  wells  for  the  city  water- 
works to  J.  H.  Janssen  of  Woonsocket,  S. 
Dak.,  at  $8.35  per  ft.  The  total  cost  will  be 
about  $1,100. 

The  City  Commissioners  of  Aberdeen,  S. 
Dak.,  and  Consulting  Engineer  W.  G.  Potter 
of  New  York  City  have  decided  upon  the  lo- 
cation of  the  new  1.200, 000-gal.  reservoir.  The 
ground  plans  for  the  reservoir  call  for  a  re- 
inforced concrete  basin  80x100  and  24  ft.  high. 
This  will  be  divided  longitudinally  by  a  con- 
crete wall  running  down  through  the  center, 
thus  making  practically  two  reservoirs,  each 
with  a  capacity  of  600,000  gals.    This  is  for 


the  purpose  of  cleaning  out  the  reservoir  with- 
out shutting  off  the  water  supply.  Construc- 
tion work  will  be  begun  this  fall. 

Tennessee. 

Engineer  J.  C.  Cook  of  Atlanta,  Ga.,  has 
been  in  Johnson  City,  Tenn.,  looking  over  the 
proposed  plans  for  a  new  water  plant.  It  is 
proposed  to  secure  the  water  supply  from  the 
Big  Clue  springs  in  Unicoi'  county,  12  miles 
south  of  the  city. 

Texas. 

®The  City  Council  of  Rogers,  Tex.,  has 
closed  a  contract  with  Hamilton  Bros,  of  Tay- 
lor, Tex.,  for  the  construction  of  a  6-in.  water 
pipe  line  from  the  Leon  River  to  the  reser- 
voir a  distance  of  four  miles,  affording  a 
capacity  of  360,000  gals,  in  each  24  hours. 

©Taylor  Roberts  has  been  awarded  the  con- 
tract by  the  City  Council  of  Hearne,  Tex.,  P. 
L.  Brady,  Mayor,  for  the  drilling  of  an  8-in. 
well  to  a  depth  of  between  450  and  750  ft. 
Bids  were  opened  Oct.  16. 

A  representative  of  a  Chicago,  111.,  syndi- 
cate has  made  a  pronosition  to  the  towns  of 
Deport,  Rugby,  Fulbright  and  Bopota,  all  of 
Texas,  to  furnish  them  with  electric  lights 
and  water.  It  is  proposed  to  establish  a  cir- 
cuit of  small  nearby  towns  and  furnish  them 
with  water  and  light  from  the  same  plant,  the 
power  house  to  be  located  at  some  central 
point. 

The  Malone  Water  Co.  of  Malone,  Tex., 
has  been  incorporated  with  a  capital  stock  of 
$3,125.  The  incorporators  are:  L.  F.  Weeks, 
A.  D.  Walling,  T.  Stockton  and  others. 

Virginia. 

Water  Engineer  Dornin  of  Norfolk,  Va., 
has  suggested  to  the  Common  Council  of  that 
city  the  construction  of  a  pipe  line,  equipped 
with  necessary  pumping  facilities,  between  the 
city  lakes  and  the  canal  which  T.  Frank  East  is 
building  through  a  large  watershed  nearby. 
The  cost  would  be  in  the  neighborhood  of 
$35,000  or  $40,000. 


Washington. 

The  City  Council  of  Twisp,  Wash.,  has  re- 
quested the  city  attorney  to  draw  up  an  ordi- 
nance providing  for  the  bonding  of  the  town 
to  raise  money  for  the  purpose  of  installing  a 
waterworks  system.  The  estimated  cost  of  the 
improvement  is  $12,000. 

The  City  Council  of  Pasco,  Wash.,  has 
passed  an  ordinance  calling  for  the  purchase 
of  the  city  waterworks  system  of  the  Pacific 
Power  &  Light  Co.  for  $46,000.  A  bond  elec- 
tion will  be  held  Oct.  26  for  the  purpose  of 
purchasing  the  system  and  extending  and  im- 
proving it. 

Wisconsin. 

Bids  were  received  by  the  Board  of  Water 
Commissioners  of  Sheboygan,  Wis.,  Theo. 
Dieckmann,  Pres.,  on  Oct.  16,  for  furnishing 
and  delivering  and  erecting  on,,  foundations 
furnished  by  the  city,  one  8,000,000-gal.  pump- 
ing engine  in  addition  to  the  present  pumping 
station  of  the  city.  The  contract  will  not  be 
let  until  the  latter  part  of  this  month. 

Canada. 

®The  Board  of  Commissioners  of  Montreal, 
Que.,  has  awarded  the  contract  for  the  con- 
struction of  Prefilters,  Filtered  Water  Reser- 
voir and  appurtenances,  to  J.  H.  McGuigan  of 
Toronto,  Ont.,  for  $485,000.  The  work  is  in 
items  as  follows :  Item  1,  prefilters  and  ap- 
purtenances, filtered  water  reservoir,  substruc- 
tures of  gate  houses,  conduits  and  connections 
with  the  existing  acqueduct  and  suction  well, 
pipe  lines,  etc.,  complete.  Item  2,  additional 
earthwork.  Item  3,  additional  concrete.  Bids 
were  opened  Oct.  3  by  L.  N.  Senecal,  Secy. 

®A.  G.  Langley  &  Co.,  319  Pender  St.,  W„ 
Vancouver,  B.  C,  have  been  awarded  the 
contract  by  Cleveland  &  Cameron,  Winch 
Bldg.,  Vancouver,  for  the  erection  of  3  60,000- 
gal.  water  tanks  for  Burnaby  municipality,  at 
$17,425.    Bids  were  opened  Oct.  2. 


SEWERAGE   AND    GARBAGE  DISPOSAL 


Alabama. 

®The  City  Commission  of  Birmingham, 
Ala.,  has  awarded  the  following  contracts  for 
sewer  work:  Sanitary  sewers  in  East  Birming- 
ham, to  Burkhalter  Contracting  Co.,  for  $7,- 
505,  and  in  Fairview  to  the  same  company 
for  $8,367 ;  sanitary  sewers  in  Ensley  to  L. 
Brooks,  for  $8,305. 

Arkansas. 

Superintendent  of  Public  Works  H.  Levin- 
son,  of  Little  Rock,  Ark.,  and  Division  Engi- 
neer H.  M.  Stone,  of  the  Rock  Island  Rail- 
road have  gone  over  a  proposed  storm  sewer, 
which  will  drain  about  70  acres  in  the  east 
end  of  the  city.  The  district  to  be  drained  is 
bounded  on  the  north  by  Third  St.,  on  the  east 
by  Bryd  St.,  on  the  south  by  14th  St..  and  on 
the  west  by  Barber  Av.  This  portion  of  the 
watershed  will  flow  into  the  storm  sewers  to 
be  built,  covering  two  blocks  on  Byrd  St.,  two 
blocks  on  Rector  Av.  and  one  block  on 
Third  St. 

California. 

A  referendum  election  will  be  held  in 
Berkeley,  Cal.,  in  December,  for  the  purpose 
of  enabling  the  City  Council  to  levy  a  special 
tax  for  the  erection  of  a  garbage  incinerator. 
It  is  estimated  that  the  incinerator  will  cost 
between  $50,000  and  $75,000. 

At  the  suggestion  of  property  owners  in- 
terested in  the  Rubio  canyon  storm  water  pro- 
tection district,  the  Board  of  Supervisors  of 
Los  Angeles,  Cal.,  has  instructed  the  engineer 
to  make  a  re-survev.  The  nroject  under  the 
original  survey  will  cost  approximately  $100,- 
000.    It  is  proposed  to  reduce  the  cost. 


Illinois. 

®John  Holmberg,  Princeton,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  that  city  for  the  construc- 
tion of  a  sanitary  sewer,  to  be  1,280  ft.  in 
length.  Bids  for  the  construction  of  a  sani- 
tary sewer  system  in  certain  streets  and  ave- 
nues, about  5  miles  in  length,  were  rejected. 
Bids  were  opened  Oct.  10.  W.  S.  Shields  Co.. 
1201  Hartford  Bldg.,  Chicago,  111.,  is  Engineer. 
R.  L.  Russell  is  Mayor. 

The  Board  of  Local  Improvements  of 
Belleville,  111.,  has  adopted  the  plans  _  and 
specifications  prepared  by  the  City  Engineer 
as  well  as  estimates  of  the  cost,  for  the  pro- 
posed sewering  of  the  Irish  Pond  Sewer  Dis- 
trict. Work  will  be  commenced  as  soon  as 
possible. 

City  Attorney  A.  W.  Peasley,  of  Blooming- 
ton,  111.,  is  preparing  an  ordinance  for  an  ex- 
tension of  the  sewer  in  the  June  Grove  addi- 
tion to  the  city.  The  estimate  on  the  improve- 
ment is  in  the  neighborhood  of  $5,000. 

Engineer  in  Charge  Morgan  H.  Brightman 
has  been  instructed  by  the  City  Council  of 
Elgin,  111.,  to  prepare  plans  for  the  construc- 
tion of  a  sewer  in  North  State  St.,  and  in 
West  Chicago  St. 

Indiana. 

®The  Coffay  Construction  Co.,  Hunting- 
burg,  Ind.,  has  been  awarded  the  contract  by 
the  Town  Council  of  Jasper,  Ind.,  for  the 
construction  of  a  sanitary  sewer  system  for 
$17,188.  Bids  were  opened  Oct.  16.  F.  E. 
Watts  of  Princeton,  Tnd.,  is  Engineer. 

The  Board  of  Public  Works  of  Terrc 
Haute,  Ind.,  on  Oct.  9  received  bids  for  the 
construction  of  44  new  seWers  from  the  fol- 
lowing firms :  Foust  Construction  Co.,  Mere- 


dith Construction  Co.,  William  Roberts,  Mere- 
dith &  Ehler,  M.  McBride  &  Son,  P.  O'Leary 
&  Son,  Routzman  &  Yopp,  Savage  &  Co.  and 
William  Dorsey. 

The  citizens  of  Maple  Grove,  Ind.,  accord- 
ing to  advices  from  Columbus,  Ind..  have  peti- 
tioned the  Council  to  pass  an  ordinance  pro- 
viding for  the  construction  of  a  sewer  system 
to  empty  into  White  River.  W.  W.  Stader  is 
interested. 

Iowa. 

•J*Bids  will  be  received  until  9  a.  m.,  Nov.  1, 
by  City  Council,  Des  Moines,  la.,  at  the  of- 
fice of  Horace  Susong,  Clerk,  for  the  con- 
struction of  Polk  Place  Sewer  System,  No. 
2064,  including  approximately  15,833  lin.  ft. 
12,  10  and  8-in.  sewer  pipe ;  also  a  pumping 
plant  located  near  44th  St.  and  Grand  Av.. 
consisting  of  two  units  for  lifting  sewage,  a 
concrete  reservoir,  and  a  6-in.  cast-iron  dis- 
charge pipe  from  a  point  near  44th  St.  and 
Grand  Av.  to  the  manhole  at  43d  St.  and 
Grand  Av.  Work  to  begin  on  or  before  the 
15th  day  of  Nov.,  1911,  and  to  be  completed 
on  or  before  the  1st  day  of  Anril.  1912. 

•$«Bids  will  be  received  until  9  a.  m.,  Nov.  1, 
by  City  Council,  Des  Moines,  la.,  at  the  office 
of  Horace  Susong,  City  Clerk,  for  the  fol- 
lowing described  improvements  as  per  plans 
and  specifications  now  on  file  in  the  office  of 
the  Superintendent  of  the  Department  of 
Streets  and  Public  Improvements:  Beginning 
in  Saylor  Road  at  the  manhole  about  175  ft. 
south  of  the  south  line  of  Sec.  26.  Township 
79.  Range  24,  thence  northeast  to  the  east  line 
of  Saylor  Road,  and  on  the  center  line  of 
Guthrie  Av..  thence  east  on  the  center  line  of 
Guthrie  Av.  to  the  center  of  North  Lhiion  St., 
thence  north  on  the  center  line  of  North 
Union  St.  to  a  point  60  ft,  south  of  the  center 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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of  Arthur  Av.,  a  10-in.  No.  1  vitrified  clay 
pipe  sewer.  Beginning  at  the  center  of  North 
Union  St.  and  on  the  center  line  of  Sandahl 
Av.,  thence  east  to  a  point  40  ft.  west  of  the 
west  line  of  8th  St.,  an  8-in.  No.  1  vitrified 
clay  pipe  sewer.  Beginning  at  the  center  line 
of  North  Union  St.  and  on  the  center  line  of 
Wisconsin  Av.,  thence  east  to  a  point  40  ft. 
west  of  the  west  line  of  8th  St.  an  8-in.  No. 
1  vitrified  clay  pipe  sewer.  Beginning  at  the 
center  line  of  North  Union  St.  and  on  the 
center  line  of  Guthrie  Av.,  thence  east  on 
Guthrie  Av.  to  a  point  100  ft.  west  of  the 
west  line  of  Ninth  St.  south,  an  8-in.  No.  1 
vitrified  clav  pipe  sewer.  About  3,777  lin.  ft., 
more  or  less,  in  the  entire  sewer  system. 
Work  to  begin  on  or  before  the  16th  day  of 
Nov.,  1911,  and  to  be  completed  on  or  before 
the  1st  day  of  April,  1912. 

•J-Consulting  Engineers  Bruce  &  Standevin, 
Bee  Bldg.,  Omaha,  Neb.,  are  preparing  plans 
for  the  enlargement  of  sewer  disposal  sys- 
tem at  Denison,  la.,  to  be  let  on  Oct.  25. 
The  estimated  cost  is  $9,000. 

®The  Blackhawk  Construction  Co.,  of  Wa- 
terloo, has  been  awarded  the  contract  by  the 
City  Council  of  Cedar  Rapids,  la.,  for  the 
construction  of  about  4,000  ft.  of  sanitary 
sewer  for  $2,858. 

®W.  A.  Carson,  of  Boone,  la.,  has  been 
awarded  the  contract  at  Traer,  la.,  for  sewer 
extension  for  $1,700.  The  plans  call  for  2,200 
ft.  of  sewerage  pipe. 

®The  City  Council  of  Mason  City,  la.,  has 
let  the  contract  for  the  installation  of  the  Im- 
hoff  sewerage  disposal  system  to  the  Young- 
love  Construction  Co.,  of  Sioux  City,  la.,  for 
$33,479.  The  detailed  bid  was  as  follows: 
For  upper  plant,  beds  and  tanks,  $5,689 ;  for 
lower  plant,  $27,790 ;  for  earth  excavation, 
45c. :  for  loose  rock,  $1.45 ;  for  hard  rock, 
$2.95.  Edmund  T.  Sykes,  of  Minneapolis, 
Minn.,  bid  $44,250,  and  the  Cook  Construction 
Co..  of  Des  Moines,  la.,  bid  $46,764. 

®The  Turner  Improvement  Co.,  Des 
Moines,  la.,  has  been  awarded  the  contract  in 
that  city,  Horace  Susong,  City  Clerk,  for  a 
10-in.  No.  1  vitrified  clay  pipe  sewer  on  39th 
St.,  from  the  sewer  now  in  place  at  King- 
man Blvd.,  to  a  point  30  ft.  north  of  the 
north  line  of  Center  St.,  about  1,694  ft.  of 
sewer  more  or  less,  at  $  .93  per  lin.  ft.  Bids 
were  opened  Oct.  18. 

®Bids  were  received  Oct.  14  by  the  City 
of  Fairfield,  la.,  W.  L.  Long,  City  Clerk,  for 
the  construction  of  a  sanitary  sewer  system, 
including  disposal  plants,  for  which  Hall  & 
Adams,  Centerville,  la.,  are  engineers.  Geo. 
B.  Ir.man.  of  Kansas  City,  Mo.,  received  the 
contract  for  the  disposal  plants,  and  John 
Brogan,  of  Green  Bay,  Wis.,  secured  the  con- 
tract for  sewers,  itemized  as  follows:  Disposal 
plants : 

SEC.  1.    DISPOSAL  PLANT. 
Settling  tanks,  dosing  chamber,  NE.  out- 
let  $3,307.00 

Filter  beds,  NE.  outlet   3,7.r>0.00 

Sludge  bed.  NE.  outlet   232.00 

Battling  tank,  dosing  chamber,  SE.  outlet  3,307.00 

Filter  beds,  SE.  outlet   3,750.00 

Sludge  bed,  SE.  outlet   232.00 

SEC.  2.    OUTLET  SEWERS. 

10  In.,  0-4  ft.  deep,  125  ft   $0.3:, 

10  in.,  4-6  ft.  deep,  160  ft   0.40 

10  in.,  6-8  ft.  deep.  187  ft   0.45 

10  in.,  8-10  ft.  deep.,  607  ft   0.50 

10  in.,  10-12  ft.  deep,  205  ft   0.55 

10  in.,  12-14  ft.  deep,  200  ft   0.60 

12  In.,  0-4  ft.  deep,  838  ft   0.40 

12  in.,  4-6  ft.  deep,  1,066  ft   0.48 

12  In.,  6-8  ft.  deep,  1,625  ft   0.55 

12  in.,  8-10  ft.  deep.  2,011  ft   0.65 

12  In.,  10-12  ft.  deep,  1,191  ft   0.75 

12  In.,  12-14  H.  deep,  691  ft   0.85 

12  In.,  14-16  ft.  deep,  332  ft   0.95 

12  In.,  16-18  ft.  deep,  375  ft   1.00 

12  In.,  18-20  ft.  deep,  140  ft   1.00 

12  In.,  20-22  ft.  deep,  148  ft   1.00 

10  In.,  C.  L  pipe,  95  ft   1.10 

12  In.,  C.  I.  Pipe.  132  ft   1-40 

Pier*,  vert,  ft.,  7G  ft   2.50 

Corn  ret.  ,  en     n.I  ,  21   ft   5.00 

i:rril.:iNl<rnent,  ell.  yd.,  180  ft   0.80 

15  In  .  under  embankment,  30  ft   0.60 

Combined  m.mhole  find  (lush  lank,  1  ft..  110.00 

Keguldt   manhole,  23  ft   44. On 

Drop  manhole,  4  ft   50.00 

hkc.  ::.    i.atkka i,  skvvkks. 

«  III.,  v  It.  pipe,  482  ft  

8  In.,  vlt.  pipe,  27,180  ft  

10  In.  vlt.  pipe,  1,876  ft  

12  In.,  vlt.  pipe,  663  ft  

8  In.,  C,  I.  pipe,  420  ft  


10  in.,  C.  I.  pipe,  50  ft  

Regular  manhole,  61  ft  

Drop  manhole,  10  ft  

Flush  tank,  23  ft  

Lamp  hole,  10  ft  

SEC.  4.     LATERAL  SEWERS. 

S  in.,  vit.  pipe,  19,262  ft  

10  in.,  vit.  pipe,  2,933  ft  

Regular  manhole,  44  ft  

Drop  manhole,  2  ft  

Comb,  manhole  and  flush  tank,  1  ft.... 

Flush  tank,  19  ft  

Lamp  hole,  3  ft  

SEC.  5.     LATERAL  SEWERS. 

8  in.,  vit.  pipe,  17,063  ft  

10  in.,  vit.  pipe,  511  ft  

12  in.,  vit.  pipe,  2,294  ft  

Regular  manhole,  35  ft  

Drop  manhole,  7  ft  

Flush  tank,  19  ft  

Lamp  hole,  1  ft  


$0.  :, 

0.4'! 

o.r.7 

0.6:! 
2.00 


2.00 
42.00 
45.00 
70.00 
5.00 

$0.42 
0.52 
44.00 
50.00 
110.00 
73.00 
5.00 

$0.42 
0.62 
0.72 
4  4.00 
oO.OO 
70.00 
5.00 

Estimates  have  been  prepared  by  Consult- 
ing Engineers  Hall  &  Adams,  of  Centerville, 
la.,  for  outlet  sewers  and  disposal  plant  for 
Mount  Pleasant,  la.  The  question  of  issuing 
bonds  in  the  sum  of  $30,000  for  the  work  will 
be  decided  at  an  election  to  be  held  Oct.  24. 

The  plans  and  specifications  of  the  new 
sewer  for  Lucas,  Jefferson,  Evans  and  Hotz 
Avs.  have  been  accepted  by  the  City  Council 
of  Iowa  City,  la. 

Hall  &  Adams,  Consulting  Engineers,  Cen- 
terville, la.,  have  prepared  plans  and  specifi- 
cations, estimates,  etc.,  for  a  system  of  sani- 
tary sewers  and  waterworks  for  the  town  of 
New  London,  la.  A  special  election  will  be 
called  to  vote  bonds  for  the  same. 

Kansas. 

A  resolution  has  been  adopted  by  the  City 
Commission  of  Coffeyville,  Kan.,  providing 
for  the  construction  of  a  complete  sanitary 
sewer  system  in  the  new  sewer  district,  No.  5. 
It  calls  for  a  12-in.  main  sewer,  laterals,  catch- 
basins  and  septic  tank. 

Kentucky. 

The  .  Board  of  Public  Works  of  Louisville, 
Ky.,  will  soon  issue  instructions  to  Andrew 
Kast,  superintendent  of  sewers  and  drains,  to 
construct  sewers  in  the  following  streets :  Vic- 
tor, from  Bayly  to  Hite ;  Underwood,  from 
Caldwell  to  Breckinridge,  thence  east  in 
Breckinridge  to  Vine;  Underhill,  from  Adair 
to  Caldwell.  The  total  cost  of  the  work  will 
be  $5,530. 

Louisiana. 

The  citizens  of  Monroe,  La.,  have  voted  a 
five-mill  tax  for  the  extension  of  the  water, 
light  and  sewerage  systems  of  the  city. 

Maryland. 

The  Maryland  Sewerage  &  Disposal  Co.  has 
just  been  incorporated  at  Annapolis,  Md.,  for 
the  purpose  of  constructing,  maintaining  and 
operating  a  sewerage  system  and  pumping 
station  in  the  more  populous  towns  and  set- 
tlements throughout  the  state  that  are  with- 
out adequate  facilities.  Devices  for  the  col- 
lection and  disposal  of  sewage  matter  will  be 
erected.  Highlandtown,  Orangeville  and 
other  communities  in  Baltimore  County  will 
be  provided  for.  The  amount  of  the  capital 
stock  of  the  corporation  is  estimated  at  $75.- 
000.  The  directors  are :  Walter  B.  Brooks, 
Patrick  Flanigan,  Robert  Garrett,  David  G. 
Mcintosh,  rj.,  and  Edward  H.  McKeen.  The 
principal  offices  will  he  at  Baltimore. 

Massachusetts. 

•J'I'ids  will  be  received  until  noon,  t  let.  27, 
by  Department  of  I'nhlic  Work's,  Boston, 
Mass.,  for  constructing  catchbasins  and  drains 
in  various  streets. 

*J«liids  will  be  received  until  1  p.  in..  Oct, 
28,  by  Trustees  of  the  Massachusetts  Training 
Schools,  Carl  Dreyfus,  Chairman,  Huston, 
Mass,  for  the  construction  of  a  sewerage  dis- 
posal   System   at    the   Industrial     School  for 

Girls  at  Lancaster.  Mass.  Ernest  W.  Bow- 
ditch,  62  Devonshire  St.,  Boston,  Mass,  is 
Engineer 

Michigan. 

Mayor  Mi  llion,  of  Flint,  Mich.,  has  recom 
mended  a  comprehensive  plan  for  the  im 

proveiiienl  of  streets  and  a  trunk  line  sys 
Inn  o(  sewers  to  the  Common  Council. 


Minnesota. 

®Slepp  Gruenhagen,  S.  17th  St.,  Brainerd, 
Minn.,  has  been  awarded  the  contract  by  the 
City  Council  of  that  city,  for  the  construc- 
tion of  lateral  sewer  "N"  in  district  No.  1, 
approximately  530  ft.  of  6-in.  sewer  pipe,  for 
$450.    Bids  were  opened  Oct.  16. 

Mississipi. 

4*Bids  will  be  received  until  4  p.  m.,  Nov. 
7,  by  Mayor  J.  A.  Mayfield,  and  Town  Coun- 
cil, Armory,  Miss.,  for  the  construction  of  a 
water  works  and  sewer  system.  Solomon- 
Norcross  Co.,  Atlanta,  Ga.,  are  Engineers. 
Noted  more  completely  under  Waterworks. 

Missouri, 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  on  Oct.  20  awarded  the  contract 
for  the  construction  of  the  largest  section  of 
the  Brush  Creek  Valley  sewer.  This  section 
is  a  part  of  an  intercepting  sanitary  sewer  and 
will  be  10,600  ft.  long  on  a  grade  of  about 
5  ft.  to  the  mile.  It  will  be  built  of  mono- 
lithic concrete  of  circular  section.  There  is 
7,500  ft.  of  5  ft.,  10-in.  sewer;  1,000  ft.  of  5 
ft.,  6-in.  sewer;  2,140  ft.  of  4  ft.,  6-in.  sewer; 
325  ft.  of  3  ft.,  6-in.  sewer,  together  with 
drain  pipes,  manholes  and  special  sections.  The 
cost  of  this  sewer  will  be  paid  for  by  a 
special  tax  assessed  uniformly  over  6,600 
acres.  It  will  extend  from  Tracy  Ave.  to 
Jackson  Ave.,  in  Kansas  City  along  the  south 
side  of  what  is  known  as  Brush  Creek,  and 
at  some  further  date  will  be  connected  into 
the  main  Blue  River  trunk  line  sewer,  for 
which  plans  are  now  being  drawn.  The  con- 
tract was  awarded  R.  B.  &  Geo.  F.  Brown  of 
Kansas  City,  Kans.,  for  the  sum  of  $11,343. 
The  second  and  third  sections  of  this  sewer , 
will  be  advertised  in  the  near  future  and  will . 
extend  the  second  section  up  the  valley  to 
Holly  St.  The  sewer  will  only  drain  the . 
property  north  of  Brush  Creek  and  proceed- 
ings are  under  way  for  a  similar  sewer  along 
the  south  side  of  Brush  Creek.  Louis  R.  Ash 
is  City  Engineer. 

®The  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  let  the  contract  for  building  ' 
Rock  Creek  District  sewer  No.  1  to  the  Hoff-' 
mann-Hogan  Construction  Co.,  2712  Wyan- 
dotte St.,  St.  Louis,  and' the  contract  for  the 
construction  of  the  second  section  to  the 
George  G.  Prendergast  Construction  Co.,  721 
Olive  St.,  St.  Louis,  for  $164,835. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  recommended  a  special  ordinance 
appropriating  $40,000  for  improvements  to  the 
lower  Whitehead  sewer  in  South  Park. 

Nebraska. 

®H.  J.  Cathroe,  503  Ware  Blk.,  Omaha, 
Neb.,  has  been  awarded  the  contract  by  the 
City  Council  of  Fullerton.  Neb.,  for  the  con- 
struction of  a  sewer  system  in  that  city  for 
$7,840.  Bruce  &  Standevin,  Bee  Bldg.,  Oma- 
ha, Neb.,  are  Engineers.  Bids  were  opened 
Oct.  14. 

®H.  J.  Cathroe,  Fullerton,  Neb.,  has  been 
awarded  the  contract  for  the  construction  of 
a  sewer  svstem  in  that  town  for  $0,000. 
Bruce  &  Standevin,  Bee  Bldg.,  Omaha,  Neb., 
are  engineers. 

Architect  Burd  F.  Miller.  Brandeis  Theater 
Bldg.,  Omaha,  Neb.,  is  preparing  plans  for  a 
sewer  disposal  system  at  Milford,  Neb.,  for 
the  state  of  Nebraska. 

Architect  Burd  F.  Miller,  Brandeis  Theater 
RldK..  Omaha,  Neb.,  is  taking  figures  on  sower 
svstem  at  Hastings,  Neb.,  for  State  Institute 
lor  Feeble  Minded.  The  estimated  cost  is 
$2,000.  '  T 

New  Jersey. 

•Hiids  will  be  received  until  8:30  p.  m„  Oct. 
31,  by  llenrv  S.  Acken,  chairman  of  joint 
meeting  of  Common  Council  of  the  city  of 
Summit.  N.  J.,  and  the  Township  Committee 
of  the  township  of  Millnirn,  at  the  office  of 
the  County  Clerk  of  Essex  County,  Summit, 
N.  J.,  for' the  construction  of  trunk  sewer  in 
the  Morris  turnpike.  According  to  plans  and 
profiles  on  file  with  John  S.  Stiver,  engineer, 
the  worl«  will  include  I  lie  following  approxi- 
mate quantities ;    2,500  li".   ft.    '2  in.  vit- 


•J-  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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ified  pipe  sewer  laid;  4,100  lin.  ft.  10-in. 
itrified  pipe  sewer  laid;  500  lin.  ft.  8-in. 
itrihcd  pipe  sewer  laid;  100  lin.  ft.  4-in.  vit- 
iried  pipe  sewer  laid ;  26  manholes  complete. 
®\Yhiting-Turner  Construction  Co.,  Sexton 
Idg.,  Baltimore,  Md.,  has  been  awarded  the 
ontract  by  the  State  House  Commission, 
renton,  N.  J.,  for  the  construction  of  a  re- 
eling wall,  for  $15,600,  and  P.  J.  Monaghan 
f  South  Amboy,  N.  J.,  secured  the  contract 
lor  the  construction  of  a  concrete  drain  from 
he  present  mouth  of  Petties  Run  southwest- 
rly  to  the  line  of  the  proposed  wall,  at 
$5,907.  Bids  were  opened  Oct.  17  by  E.  I. 
Edwards,  Secy. 

The  city  of  Dover,  N.  J.,  has  accepted  the 
proposition  of  Jersey  City  to  construct  a 
sewer  through  the  Rockaway  River  valley 
/hich  shall  be  free  to  the  use  of  Dover, 
Wharton,  Rockaway  and  Boonton. 

The  New  Jersey  State  Board  of  Health, 
Trenton,  has  granted  an  application  of  the 
dty  of  Phillipsburg  for  permission  to  extend 
its  sewer  system  to  include  the  proposed  plant 
of  the  Cameron  Steam  Pump  Works  of  New- 
York,  which  is  about  to  locate  in  Phillipsburg. 

New  York. 

•$»Bids  will  be  received  until  2  p.  m.,  Oct. 
30,  by  J.  J.  Roberts,  President,  Board  of  Trus- 
tees State  School  Agriculture,  Morrisville,  N. 
Y.,  for  sewer  and  sewage  disposal  plant  at 
the  N.  Y.  State  School  .of  Agriculture,  at 
Morrisville,  N.  Y.  F.  B.  Ware,  Albany,  N. 
Y,.  is  State  Architect. 

Counsel  George  B.  Stoddard  has  informed 
the  Town  Board  of  Glen  Cove,  L.  I.,  that  all 
legal  requirements  preliminary  to  the  installa- 
tion of  a  sewer  system  have  been  complied 
with.  The  Board  •  has  authorized  a  commis- 
sion to  issue  bonds  to  an  amount  not  to  ex- 
ceed $150,000  to  defray  the  cost  of  construc- 
tion. The  territory  that  will  be  sewered  com- 
prises all  that  is  included  in  the  school  dis- 
trict of  Glen  Cove  and  that  embraces  all  of 
the  village. 

The  citizens  of  Sea  Cliff,  L.  I.,  on  Oct.  11 
defeated  the  proposition   to   issue   bonds  to 


City  Hall.  I.  C.  Hoffman  is  Secretary,  Direc- 
tor of  Public  Service. 

•J-Bids  will  be  received  until  noon,  Oct.  25, 
by  Board  of  Control,  Akron,  O.,  for  the  con- 
struction of  a  storm  water  sewer  in  Otto  St., 
Bass  Av.,  Frederick  St.  and  across  private 
property  from  the  Little  Cuyahoga  River  to 
Vesper  St.,  in  accordance  with  plans  and 
specifications  on  file  at  the  Department  of 
Public  Service. 

®House  &  Shodes,  4th  St.,  Minster,  O.,  have 
been  awarded  the  contract  by  the  Village 
Council  of  Minster  for  the  construction  of  a 
sewer  in  4th  St.,  for  $1,418.  Bids  were  opened 
Oct.  13  by  J.  H.  Laufersweiler,  Village  Clerk. 

®The  contract  for  the  construction  of  sani- 
tary sewers  in  40  streets  in  the  East  End  of 
the  city  has  been  awarded  by  the  Board  of 
Control  of  Dayton,  O.  for  $21,456,  to  P.oyd 
&  Cook. 

®Hecker  &  Kirschner  have  been  awarded 
the  contract  by  the  Board  of  Control  of  Day- 
ton, O.,  for  the  construction  of  storm  sewers 
on  Euclid  Av.,  Leroy  and  Gold  Sts.,  for  $2,- 
921. 

The  City  Council  of  Springfield,  O.,  has  de- 
cided to  issue  bonds  to  the  amount  of  $12,563 
for  the  construction  of  a  storm  water  sewer 
in  Belmont  Av.,  from  Main  St.  to  Edwards 
Av.,  and  in  Edwards  Av.,  and  Henry  St.,  to 
Lagonda  Av. 

Oklahoma. 

City  Engineer  Howard,  of  Sapulpa,  Okla., 
is  completing  a  set  of  plans  and  "layouts"  for 
the  sewer  system  for  that  city.  The  plans 
provide  for  sanitary  mains  and  branches,  a 
new  outlet  in  Rock  Creek,  and  a  connection 
link  between  the  Harvey  house  and  the  creek. 

Bids  as  follows  have  been  tabulated  by  the 
City  Engineer  of  Oklahoma  City,  Okla.,  for 
the  construction  of  lateral  sewers:  Sewer  to 
serve  blocks  24  to  34,  inclusive,  orig'nal  plat 
of  Capitol  Hill,  engineer's  estimate,  $5,344; 
Mayfield-Show  Construction  Co..  $3,566 ; 
Stokes  Construction  Co.,  $4,188 ;  Reinhardt- 
Donovan  Co.,  $5,031  ;  Deer  &  Broderick,  $4,- 
702;  Hunter  &  Hunter,  $4,108.  Sewer  to 
serve  blocks  2  to  9,  inclusive,  Dale  addition, 


nishing  the  materials  and  constructing  a 
sewerage  system,  sewage  pumping  plant  and 
sewage  disposal  plant.  The  system  includes 
32,380  ft.  of  6  to  15-in.  vitrified  pipe  sewers 
with  appurtenances.  The  pumping  plant  will 
consist  of  two  4x5-in.  centrifugal  pumps  elec- 
trically driven  and  controlled,  or  two  250-gal. 
per  minute  sewage  ejectors  with  air  compres- 
sors and  motors,  and  a  receiving  chamber, 
pump  pit,  building,  etc.  The  purification 
plant  will  consist  of  sedimentation  tanks, 
sprinkling  filters,  sludge  bed,  etc.,  designed  to 
treat  200,000  gallons  of  sewage.  Ira  F.  Brant 
is  Secretary  and  F.  H.  Shaw  Engineer. 

The  Town  Council  of  Ambler  Pa.,  will  hold 
a  joint  meeting  with  property  owners  of  that 
borough  to  consider  the  sewer  question.  The 
figures  range  from  $50,000  to  $200,000. 

The  Select  Council  of  Harrisburg,  Pa.,  has 
adopted  the  plans  for  tike  sonstruction  of  the 
Market  St.  sewer  at  an  estimated  cost  of  $11,- 
000. 

South  Dakota. 

The  City  Council  of  Plankinton,  S.  Dak., 
has  taken  steps  to  install  a  sewerage  system 
for  the  town.  A  septic  tank  and  a  six-in. 
drain  well  will  be  parts  of  the  system,  which 
will  cost  about  $1,000. 

The  City  Commissioners  of  Sioux  Falls,  S. 
Dak.,  on  Nov.  7  will  sell  bonds  to  the  amount 
of  $200,000  for  the  purpose  of  constructing 
and  maintaining  a  system  of  sewerage  for  the 
city.    Walter  C.  Leyse  is  City  Auditor. 

The  City  Council  of  Madison,  S.  Dak.,  has 
rejected  all  bids  received  for  the  construction 
of  a  sewer  plant  for  which  the  Missouri  Val- 
ley Engineering  Co.,  Mitchell,  S.  Dak.,  is  en- 
gineer. This  work  will  be  readvertised  after 
January  1.  Bids  received  on  the  work  are 
as  follows:  (1)  Standing  for  Frazer  &  Dan- 
forth,  Rochester,  Minn;  (2)  for  G.  S.  Red- 
mon,  Pipestone,  Minn. ;  (3)  for  E.  T.  Web- 
ster, St.  Paul,  Minn. ;  (4)  for  Younglove 
Construction  Co.,  Sioux  City,  la. ;  (5)  C.  H. 
Atkinson,  Brookins,  S.  Dak.;  (6)  for  Rob- 
erts &  Few,  Brookins,  S.  Dak.;  (7)  Cook 
Construction  Co.,  Des  Moines,  la. ;  (8)  Meek- 
er &  Dobson,  Lincoln,  Neb.,  and  (9)  engi- 
'neer's  estimate: 


(l)  (2)  (3)  (4) 

Settling  tank,  complete  .'.   $7,500  $6,000  $7,500  $7.S00 

Contact  beds,  complete  except  filtering  material   4,600  4,300  4,450  4,450 

Filtering  material  for  contact  beds,  approx.  600  eu.  yds. 

Gravel  in  place,  per  cu.  yd   .75  1.00  1.10  .98 

Crushed  limestone,  in  place,  per  cu.  yd*   4.75  4.00  4.75  5.00 

Excavation  for  filter  beds,  approx.  550  cu.  yds.,  per  cu.  yd   .80  .80  .80  .80 

Constructing  earth  walls  without  puddle  core,  per  cu.  yd   .65  .60  .80  .50 

Constructing  earth  walls  with  puddle  core,  per  cu.  yd*   .80  .75  .80  .60 

Furnishing  and  placing  filtering  material,  drainage  and  dis- 
tributing pipes,  complete  to  outside  drain,  3  beds   2.589  2,000  2,300  2,755 

Outside  drains,  furnishing  and  laying,  complete — 

10-in.  tile  drain,  complete,  per  lin.  ft   1.20  1.20  1.25  1.25 

13-in.  tile  drain,  complete,  per  lin.  ft   1.45  1.35  1.40  1.45 

lS-in.  tile  drain,  complete,  per  lin.  ft   1.80  1.60  1.80  1.75 

18-in.  cast  iron  pipe  drain,  complete,  approx.  60  ft.,  per  lin.  ft.  2.50  3.00  2.50  2.75 

18-in.  double  strength  pipe  sewer,  in  place,  complete,  per  lin.  ft.  2.00  2.00  2.25  2.10 

Manhole  A,  complete,  with  cover   65.00  CO.OO  60.00  60.00 

Manhole  B,  complete,  with  cover   55.00  45.00  50.00  50.00 

Cast  iron  pipe,  not  exceeding  10  ft.  siphon  drain  with  6-in. 

gate  valve,  in  place  in  manhole  B,  complete   30.00  25.00  40.00  50.00 

Manhole  C,  complete,  with  cover   50.00  50.00  30.00  20.00 

Total  amount  of  bid   $17,964.70  $16,233.10  $17,815.65  $18,408.75 

♦Optional.    Not  included  in  total  amount  of  bid. 


$7,900 
4,300 

1.50 
4.80 
.57 
.75 
1.00 

2,100 

1.22 
1.35 
1.60 
4.00 
2.10 
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35.00 
45.00 


(6) 
$7,000 
4,350 

1.10 
4.90 

.75 
.60 
.85 
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1.21 
1.42 
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3.50 
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(7) 
$6,501 
4,509 

1.01 
4.09 
.85 
.62 
.90 

2,045 

1.20 
1.50 
2.00 
2.10 
2.00 
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45.00 

45.00 
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(8) 
$6,280 
4,650 

1.00 
4.55 
.85 
.45 
1.00 

2,100 

1.23 
1.40 
1.70 

3.00 
1.80 
55.00 
45.00 

45.00 
30.00 


(9) 
$4,40.) 

3,95') 

1.00 

".'S5 
.25 


1.130 

0.23 
0.49 
0.66 
3.80 
1.11 
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55.00 

26.  OU 
28.00 


,968.70  $16,349.49  $16,f43.50  $16,376.20  $11,372.39 


the  amount  of  $120,000  for  the  construction 
of  a  sewer  system. 

North  Dakota. 

®Grambs  &  Peet,  at  $0.70  per  lin.  ft.  and 
$57  for  each  manhole,  have  been  awarded  the 
contract  by  the  City  Commissioners  of  Bis- 
marck, N.  Dak.,  for  the  construction  of  a  lat- 
eral sewer  extension  on  Av.  B  from  its  inter- 
section with  Raymond  St.  to  its  intersection 
with  Hannafin  St.,  and  on  Hannafin  St.  from 
its  intersection  with  Av.  B  to  its  intersection 
with  Rosser  St.,  in  sewer  improvement  dis- 
tricts 1  and  2,  including  two  manholes  and 
1,120  ft.  of  pipe. 

Ohio. 

*J*Bids  will  be  received  until  noon.  Nov.  3, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  draining  a  portion  of  Washington  Park 
and  Parkway  between  Harvard  Av.  S.  E.  and 
Washington  Park.  Plans  and  specifications 
may  be  obtained  of  the  Park  Engineer,  218 


engineer's  estimate,  $6,489;  Mayfield-Show 
Construction  Co.,  $4,634;  Stokes  Construction 
Co.,  $3,560;  Reinhardt-Donovan  Co.,  $4,458; 
Deer  &  Broderick,  $4,146;  Hunter.  &  Hunter, 
$5,238.  Sewer  to  serve  block  1,  Dale  addition, 
lots  17  to  36,  inclusive,  Florence  addition,  and 
block  12,  Gualt's  addition,  engineer's  estimate, 
$2,925;  Mayfield-Show  Construction  Co.,  $1,- 
948;  Stokes  Construction  Co.,  $1,737;  Rein- 
hardt-Donovan Co.,  $2,293 ;  Deer  &  Broderick, 
$2,016;  Hunter  &  Hunter,  $2,089. 

The  city  of  Pryor  Creek,  Okla.,  has  voted 
bonds  in  the  sum  of  $10,000  for  sewer  exten- 
sions. Bonds  have  been  sold.  Plans  and 
specifications  are  being  prepared  and  work 
will  be  done  under  the  supervision  of  the 
Benham  Engineering  Co.,  812-13-14  American 
Nat.  Bank  Bldg.,  Oklahoma  City.  Okla.  Bids 
for  pipe  will  be  received  about  Nov.  15. 

Pennsylvania. 

*J*Bids  will  be  received  until  8  p.  m.,  Nov.  2. 
by  Borough  Council,  Ligonier,  Pa.,  for  fur- 


Texas. 

®The  Board  of  Municipal  Commissioners 
of  Dallas,  Tex.,  has  let  the  contract  for  the 
installation  of  storm  sewers  in  several  places 
along  Pennsylvania  Av.,  from  Colonial  to 
Oakland,  to  J.  W.  Smith  &  Sons,  for  $34,913. 
Other  bidders  on  the  wrork  were :  Toe  B. 
Winslett,  Jr.,  $38,693;  C.  W.  Olcott,  $35,910; 
Tarrant  Construction  Co.,  $40,711 ;  Dallas 
Lime  &  Gravel  Co.,  $35,181,  and  D.  W.  Kel- 
ley,  $50,648. 

®J.  W.  Smith  &  Son  of  Oklahoma  City. 
Okla.,  have  been  awarded  the  contract,  by  the 
city  of  Dallas,  Tex.,  J.  B.  Winslett,  Secy.,  for 
the  construction  of  a  storm  sewer  in  Pennsyl- 
vania Ave.,  and  other  streets,  for  $34,913. 
Bids  were  opened  Oct.  6. 

The  Board  of  Municipal  Commissioners, 
Dallas.  Tex.,  has  been  petitioned  for  the  con- 
struction of  a  sewer  along  the  branch  which 
intersects  Ervay.  Browder,  Akard  and  other 
streets  just  south  of  Pocahontas  St. 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Utah. 


•J»Bids  will  be  received  until  10  a.  m.,  Oct. 
26,  by  Constructing  Quartermaster,  Fort 
Douglas,  Utah,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  ex- 
tensions to  the  present  sewer  system  at  the 
Fort. 

Washington. 

^•Bids  will  be  received  until  11  a.  m.,  Nov. 
10  by  City  Council,  Kennewick,  Wash.,  for 
the  construction  of  a  main  trunk  sewer  sys- 
tem in  the  city.  Plans  and  specifications  are 
on  file  with  City  Engineer.  T.  J.  Wright  is 
City  Clerk. 

4*Bids  will  be  received  until  2  p.  m.,  Oct. 
20,  by  Board  of  Public  Works,  D.  C.  Coates, 


Chairman,  Spokane,  Wash.,  for  the  construc- 
tion of  First  Ward  Subtrunk  Sewer  district 
No.  17. 

®The  City  Commissioners  of  Spokane, 
Wash.,  have  awarded  the  contract  for  the  con- 
struction of  a  sewer  on  16th  Av.,  Madelia  to 
Martin  Sts.,  to  J.  L.  Wood  for  $4,030,  and  the 
contract  for  a  sewer  in  16th  Av.,  from  Perry 
to  Madelia  Sts.,  to  John  Getman  for  $1,820. 

The  City  Commissioners  of  Spokane,  Wash., 
have  adopted  ordinances  providing  for  the 
construction  of  a  sewer  on  17th  Av.,  from  La- 
tawah  St.  to  upper  Terrace  Road,  and  20  ft. 
north  of  18th  Av.,  at  an  estimated  cost  of 
$6,408 ;  sewer  on  Spokane  St..  Fourth  Av.  to 
Hartson  Av.,  at  a  cost  of  $3,533. 


Wisconsin. 

®Bernard  &  Iverson  have  been  awarded  the 
contract  for  the  new  sewer  on  Collins  St.,  in 
Kenosha,  Wis.,  for  $1.85  per  ft.  The  sewer 
will  be  15-in.  in  diameter. 

,  ®The  County  Board  of  Supervisors,  Mil- 
waukee, Wis.,  has  awarded  the  contract  for 
the  construction  of  a  sewer  in  the  Grand  Av. 
extension  west  of  the  viaduct,  Milwaukee,  to 
George  E.  Zimmerman  for  $13,096. 

®The  Board  of  Public  Works  of  La  Crosse, 
Wis.,  has  awarded  the  contracts  for  the  con- 
struction of  sewers  on  Hood  St.,  from  Sev- 
enth to  Ninth,  and  on  Caledonia  St.,  from  Ha- 
gar  to  St.  Cloud,  to  Thill,  Manning  &  Wha- 
len,  for  $1,641. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


California. 

®The  Continental  Fireproofing  Co.  of  San 
Francisco  has  been  awarded  a  contract  to  con- 
struct a  reinforced  concrete  theatre  and  office 
building  at  12th  and  Franklin  streets,  Oak- 
land, Cal.,  for  the  sum  of  $38,350.  Owners 
are  the  Loeb  Realty  Co.  of  Oakland. 

Bids  as  follows  were  received  Oct.  11  by 
City  Council  of  Oakland,  Cal.,  for  construct- 
ing a  retaining  wall  in  the  center  section  of 
the  Key  Route  Basin  Levee :  Mercer-Frazer 
Co.,  per  lin.  ft.,  $14.85;  Mervy-Elwell  Co., 
$13.50;  Burrell  Bridge  &  Construction  Co., 
$14.90;  Cotton  Brothers,  $14.95;  Healey-Tib- 
bets  Co.,  $14.20;  Huyde,  Hayes  &  Co.,  $14. 
Engineer's  estimate  of  cost  is  $12,000. 

Connecticut. 

ABids  will  be  received  until  3  p.  m.  Nov.  2 
by  Capt.  A.  E.  Waldron,  U.  S.  Engineer,  New 
London,  Conn.,  for  dredging  in  Bridgeport 
Harbor,  Conn. 

•J"Bids  will  be  received  until  noon,  Oct.  28, 
by  State  Tuberculosis  Commission,  State  Capi- 
tol Bldg.,  Hartford,  Conn.,  for  the  construc- 
tion of  a  cottage  for  superintendent  of  a 
Nurses'  Home  at  Meriden,  Conn.,  and  for  the 
construction  of  two  stables,  one  at  Hartford 
and  the  other  at  Meriden.  Smith  &  Bassette, 
36  Pearl  St.,  Hartford,  Conn.,  are  Architects. 

District  of  Columbia. 

•J*Bids  will  be  received  until  10:30  a.  m.  Oct. 
28  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  for  furnishing  under  Circular  657, 
chain,  pipe  and  fittings,  iron  washers,  sheet 
zinc,  packing,  mop  heads,  paint  brushes, 
scythes,  coke  and  linen  tags. 

•H'ids  will  be  received  until  2  p.  m  Nov.  9 
by  Commissioners  of  the  District  of  Columbia, 
Washington,  D.  C,  for  furnishing  and  deliv- 
ering f.  o.  b.  Washington,  D.  C,  one  gasoline 
self-propelled  pumping  engine  for  use  in  the 
fire  department,  District  of  Columbia. 

■{•Bids  will  be  received  until  11  a.  m.  Nov. 
18byR.  C.  Ilollyday,  Chief  of  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington, 
D.  C,  for  stable  at  the  naval  torpedo  station, 
Newport,  R.  I. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.  Dec.  5 
by  Board  of  Spencer  County  Commissioners, 
Kockport,  Ind.,  for  the  construction  of  a 
COUtlty  infirmary.  J.  T.  White  is  County 
Auditor. 

*H'<ids  will  be  received  until  10  a.  m.  Nov.  1 
by  J.  A.  Muncic,  Trustee  Jackson  township, 
Clay  County,  Brazil,  hid.,  for  the  construction 
of  a  brick  and  stone  1 -story  school  building. 

•r»Bifls  will  be  received  until  3  p.  m.  Nov.  2!) 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  of  a  1 -story,  basement,  and  a 
mezzanine-storv  stone- faced  building  of  ap 
proximately  LHOO  srj ,  ft.  area,  fireproof  con 
I,  in  'ii.ii  throughout,  in'  hiding  plumbing,  gai 
aratus,  e|e<  trie  conduits  and 


wiring,  and  lighting  fixtures,  for  the  U.  S. 
Postoffice  at  Bloomington,  Ind. 

Kentucky. 

Bids  as  follows  were  received  Oct.  14  at  the 
office  of  the  U.  S.  Engineer,  Louisville,  Ky, 
for  constructing  Lock  No.  41,  Ohio  River; 
(1)  standing  for  bid  of  the  Mansfield  Engi: 
necring  Co.,  Indianapolis,  Ind.,  (2)  for  bid  of 
Edward  M.  Graves,  Cleveland,  O.,  (3)  for  bid 
of  Henry  Bickel  Co.,  Louisville,  Ky.,  (4)  for 
bid  of  Robert  Grace  Contracting  Co..  Cleve- 
land, O.,  (5)  for  bid  of  the  T.  A.  Gillespie 
Co.,  Pittsburgh,  Pa.,  and  (6)  for  bid  of  the 
Ohio   River  Contract  Co.,   Evansvilie,  Ind.: 

Item  and  Quantity.  (1) 

Cofferdam,  elev.  400.7,  300  lin.  ft   $4.r,.00 

Cofferdam,  elev.  446.7,  200  lin.  ft   110.00 

Common  excavation,  876,000  cu.  yds  .41 

Rock  excavation,  293,000  cu.  yds   .88 

Drilling  bolt  holes,  4,280  lin.  ft   .41 

Fill,  250,000  cu.  yds   .27 

Channeling,  101,300  sq.  ft   .15 

Riprap,  75  cu.  yds   4.00 

Stone  paving,  535  cu.  yds   5.00 

Concrete  piles,  660  lin.  ft   4.00 

Oak  timber,  11,500  ft.  BM   80.00 

Concrete,  65,565  cu.  yds   6.10 

Concrete  paving,  1,231  cu.  yds   6.00 

Structural  steel,  303.500  lbs   .07 

Reinforcing  rods,  150  lbs   .07 

Forgings,    wrought    iron    included,  .07 

33,200  lbs  

Bolts,  etc.,  11,000  lbs   .07 

Iron  castings,  45,800  lbs   .07 

Steel  castings.  213,400  lbs   .09 

Bronze,  60  lbs   1.00 

Pipe,  7-in.,  19  lin.  ft   6.00 

Pipe,  6-in.,  255  lin.  ft   4.00 

Pipe,  5-in.,  780  lin.  ft   2.50 

Pipe,  4-in.,  1,090  lin.  ft   1.90 

Pipe,  3-in.,  8,210  lin.  ft   1.S0 

Pipe,  2-in.,  2.000  lin.  ft   1.40 

Tile  drain,  170  lin.  ft   1.00 

Small  power  house,  4   15.00  1 

Macadam  roadway,  10,800  sq.  yds...  1.00 

Totals    $1,237,342  $1,: 


for  the  Press  St.  shed,  the  contract  being 
awarded  to  the  Elkhart  Bridge  &  Iron  Co., 
Elkhart,  Ind.,  at  the  following  bid:  Steel, 
330,000  lbs.,  2Vz  cts. ;  cast  iron,  9,000  lbs,  4 
cts. ;  total,  $8,610. 

The  Stevens  &  Nelson  Co,  New  Orleans, 
La,  has  been  selected  as  architects  for  the 
new  $60,000  court  house  and  jail  to  be  erect- 
ed at  Jonesboro,  La,  for  the  Police  Jury  of 
Jackson  Parish. 

Massachusetts. 

*l*Bids  will  be  received  until  noon,  Nov.  20, 
by  Col.  F.  V.  Abbot,  U.  S.  Engineer,  Boston, 
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100,077    $1,099,323    $1,062,772    $1,089,057  $1,036,473 


Georgia. 

®The  Gray  Construction  Co,  St.  Louis. 
Mo,  has  been  awarded  the  contract  at  $349,000 
for  constructing  a  new  hotel  at  Macon.  The 
building  will  be  10  stories  in  height  with  a 
basement,  of  concrete  construction,  with 
brick  veneer  facing,  and  with  marble  wains- 
coting and  messaline  work. 

Kansas. 

•{•Bids  will  be  received  until  3  p.  m.  Dec.  2 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  of  a  1-story  and  basement 
brick  and  stone-faced  building,  covering  ap- 
proximately 5,600  sq.  ft.  ground  area;  tin  roof 
and  first  floor  of  Fireproof  construction,  in- 
cluding plumbing,  gas  piping,  healing  appa 
ratus,  electric  conduits  anil  wiring  and  light- 
ing fixtures,  for  the  U.  S.  Postoflice  at  Par- 
sons, Kau. 

Louisiana. 

®Bidl  were  opened  Oct.  17  bv  the  Board  of 
Commiiisoneri  of  the  Port  >>f  New  Orleans, 

\  C  I  '.i  ll.  engineer,  New  Orleans,  for  the 
fabrication  and  erection  of  steel  and  cast  iron 


piping,  heating  appa 

•J*  indicated  work  now  open  for  bids.    0  indicates  a  contract 


Mass,  for  rock  excavation  in  Weymouth  Fore 
River,  Mass. 

The  Brett  Lumber  Co,  Logan,  Mass,  has 
had  plans  prepared  for  a  new  wharf  to  be 
erected  at  its  plant  in  West  Lynn.  As  pro- 
posed, the  wharf  will  be  390  ft.  'long  by  250  ft. 
wide  on  the  shore  end  and  90  ft.  wide  on  the 
water  front. 

The  special  site  committee  of  the  corpora- 
lion  of  the  Massachusetts  Institute  of  Tech- 
nology, Richard  C.  Maclaurin,  President,  Bos- 
ton, Mass,  has  reported  in  favor  of  a  site 
in  Cambridge  for  the  new  location  of  the  in- 
stitution. The  plan  calls  for  the  purchase  of 
a  tract  of  some  50  acres  of  vacant  land  front- 
ing on  the  Charles  River  Esplanade  between 
Massachusetts  Ave.  and  the  Exposition  Build 
ing,  at  an  aggregate  cost  of  $7.r>0.000,  as  the 
site  for  tin-  notable  group  of  buildings  which 
is  to  form  the  "New  Tech." 

Michigan. 

4*Bida  will  be  received  until  3  p.  m.  Nov.  20 
bv  Col.  ('  McD  Townscnd,  V.  S.  Engineer, 
Detroit,  Mich,  for  repairs  to  the  canal  wall  at 
S.mli  ate,  Marie.  Mich. 

•{•Bids  will  be  received  until  7:30  p.  in,  Oct. 
20.    b\    Hoard    of    Public    Works,  Saginaw, 
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Mich.,  for  a  heating  plant  to  be  installed  in 
the  new  tuberculosis  hospital.  Plans  and  spe- 
cifications are  on  file  with  the  city  engineer. 
W  illiam  F.  Jahnke  is  city  clerk  and  clerk  of 
the  board. 

Bids  were  opened  Oct.  5  by  the  Board  ot 
Public  Works  of  Grand  Rapids  for  construct- 
ing a  section  of  dock  wall  on  the  east  side  of 
the  river  south  of  Wealthy  Ave.  Joseph  P. 
Rusche,  Grand  Rapids,  at  $12,005,  was  low 
bidder. 

Minnesota. 

•f*Bids  will  be  received  until  2  p.  m.  Oct.  27 
by  Pocahontas,  la.,  for  the  installation  of  an 
electric  lighting  plant.  Oscar  Claussen  Engi- 
neering Co.,  St.  Paul.  Minn.,  Engineers. 

The  common  council  of  St.  Paul,  Minn.,  has 
adopted  a  resolution  pledging  $2,000  from  the 
common  council  contingent  fund  of  1912  for 
preliminary  surveys  and  other  work  incident 
to  the  river  and  harbor  project.  Oscar  Claus- 
sen is  Chief  Engineer. 

Mississippi. 

City  council  of  Biloxi,  Miss.,  has  appointed 
a  committee  to  act  with  the  Commercial  Club 
to  formulate  plans  for  building  a  public  pier. 

New  Jersey. 

^•Bids  will  be  received  until  3  p.  m.,  Nov. 
3,  by  the  Public  Buildings  Committee  of  the 
Board  of  Chosen  Freeholders,  Newark,  N.  J., 
L.  E.  Voorhees,  chairman,  for  the  necessary 
labor  and  material  for  the  nurses'  home  of  the 
Isolation  Hospital,  Soho,  N.  J.,  and  at  the 
same  time  bids  will  be  received  for  construc- 
tion of  an  addition  to  the  power  house  and 
ambulance  building.  Hurd  &  Sutton,  819 
Union  Bldg.,  Newark,  N.  J.,  are  architects. 

®The  special  committee  of  the  Board  of 
Freeholders  at  Elizabeth,  N.  J.,  having  charge 
of  the  erection  of  the  new  tuberculosis  sani- 
tarium has  awarded  the  contract  to  Wells  & 
Co.,  Philadelphia,  for  $72,814. 

New  Mexico. 

•*«Bids  will  be  received  until  8  p.  m.  Nov.  6 
bv  J.  B.  McManus,  City  Clerk,  Albuquerque, 
N.  Mex.,  for  a  triple  combination  automobile 
chemical  fire  engine  and  hose  wagon.  Engine 
must  be  of  not  less  than  90  horsepower,  6-cylin- 
der,  with  capacity  for  carrying  at  least  1,200 
ft.  of  2%-in.  hose,  double  steel  body  for  car- 
rying two  separate  lines  of  hose.  Equipped 
with  chemical  tank  of  at  least  35  gals,  capacity, 
with  200  ft.  of  %-in.  chemical  hose  attached, 
couplings  to  conform  with  pitch  of  thread  now 
carried.  And  with  a  water  pumping  capacity 
of  not  less  than  700  gals,  per  minute.  Rear 
wheels  to  be  equipped  with  4%  penumatic 
dual  tires.  Same  shall  include  all  necessary 
equipment  such  as  tools,  lamps,  both  portable 
and  stationary,  locomotive  bell  and  horn,  axes, 
ladders  to  be  of  the  regulation  length  and  de- 
sign, crowbar,  door-opener,  nozzles,  and  it 
shall  be  of  the  self-cranking  device. 

New  York. 
•J*Bids  will  be  received  until  3  p.  m.,  Oct. 
25,  by  the  State  Commission  in  Lunacy.  E.  T. 
McGarr,  secretary,  53  Lancaster  St.,  Albany, 
N.  Y.,  for  furnishing  and  erecting  six  steel 
"fire  escapes  at  the  Utica  State  Hospital,  Utica, 
N.  Y. 

ABids  will  be  received  until  10  a.  m.  Oct.  30 
bv  Commanding  Officer,  Fort  Totten,  N.  Y., 
for  delivering  at  Pier  12,  East  River,  New 
York,  under  proposal  528,  10  gross  electrician 
knives. 

4*Bids  will  be  received  until  noon  Nov.  13 
by  Col.  S.  W.  Roessler,  U.  S.  Engineer,  New 
York  City,  for  dredging  in  Hempstead  Harbor, 
Long  Island,  N.  Y. 

®The  Whiting-Turner  Construction  Co.. 
Baltimore,  Md.,  has  been  awarded  a  contract 
at  $43,656  for  constructing  a  river  wall  at 
Trenton,  N.  J.,  in  the  rear  of  the  state  house. 

Bids  as  follows  were  received  by  the  Bu- 
reau of  Yards  and  Docks,  Navy  Department, 
Washington,  D.  C,  for  the  construction  of 
piers  E  and  F  at  the  Navy  Yard,  New  York 
City,  (1)  being  bids  for  piers  on  design  A 
and  (2)  bids  on  design  B :  New  York  State 
Construction  Co.,  78  Broad  St.,  New  York 


City,  (1)  $105,470;  (2)  $99,434;  Sanford  & 
Brooks  Co.,  24  Commerce  St.,  Baltimore,  Md., 
(1)  $115,937;  (2)  $113,379;  Luke  A.  Burke 
&  Son  Co.,  25  W.  42d  St.,  New  York  City, 
(1)  $133,793;  (2)  $124,500;  Phoenix  Con- 
struction Co.,  41  Park  Row,  New  York  City, 

(1)  $153,365;  (2)  $139,420;  E.  Devee  Tomp- 
kins, 81  E.  125th  St.,  New  York  City,  (1)  $116,- 
920;  (2)  $102,950;  Butler  Bros.  Construction 
Co.,  1170  Broad  St.,  New  York,  (1)  $121,798; 

(2)  $115,575;  Riverside  Contracting  Co.,  39 
Cortlandt,  New  York  City,  (1)  $139,629;  (2) 
$127,716 ;  Northeastern  Construction  Co.,  225 
Fifth  Ave.,  New  York  City,  (1)  $114,400; 
(2)  $111,400;  Holbrook,  Cabot  &  Rollins  Cor- 
poration, 331  Madison  Ave.,  New  York  City, 

(1)  $125,000;  (2)  $117,000. 

The  following  bids  (per  cu.  yd.  scow 
measurement)  were  received  Oct.  7  by  Col. 
W.  T.  Rossell,  U.  S.  Engineer,  New  York, 
for  (1)  dredging  in  Raritan  Bay,  N.  J.,  and 

(2)  for  removing  rock,  hard  pan  and  boulders 
from  the  Arthur  Kill,  N.  Y.  and  N.  J. ;  P.  San- 
ford Ross,  Inc.,  277  Washington  St.,  Jersey 
City,  N.  J.,  (1)  20.7  cts.  (recommended  for 
acceptance)  ;  (2)  $2.84  (recommended  for 
acceptance)  ;  R.  G.  Packard  Co.,  130  Pearl 
St.,  New  York,  N.  Y.,  (2)  22  cts.;  John  & 
Joseph  McSpirit,  118  Wayne  St.,  Jersey  City, 
N.  J.,  (2)  $2.90. 

Ohio. 

4*Bids  will  be  received  until  noon  Nov.  6  by 
F.  G.  Hogen,  Director  of  Public  Safety,  Cleve- 
land, O.,  for  the  necessary  labor  and  material 
for  the  construction  of  a  fire  engine  station, 
Ashbury  Ave.,  N.  E.,  according  to  plans  and 
specifications  on  file  in  the  office  of  Dercum  & 
Beer,  Architects,  307  Columbia  Bldg.,  Cleve- 
land, O. 

•f«Bids  will  be  received  until  noon  Nov.  17 
by  Ohio  Board  of  Administration,  Columbus, 
O.,  for  alterations  and  additions  to  the  store 
building  at  the  Columbus  State  Hospital.  Plans 
and  specifications  will  be  on  file  on  and  after 
Oct.  25,  1911,  at  the  offices  of  Marriott,  Allen 
&  Hall,  Architects,  20  East  Broad  St.,  Colum- 
bus, O.,  and  the  Columbus  Builders'  Exchange 
up  until  the  date  set  for  opening  bids.  W.  E. 
Haswell  is  Secretary  of  the  Board. 

Oregon. 

^•Bids  will  be  received  until  5  p.  m.  Nov.  2 
by  R.  H.  Thomas,  School  Clerk,  402  Tilford 
Bldg.,  Portland,  Ore.,  for  vacuum  cleaning 
plant  in  the  Vernon  School. 

4*Bids  will  be  received  until  4  p.  m.  Nov.  9 
by  J.  P.  Doyle,  Clerk,  Board,  City  Hall,  Port- 
land, Ore.,  for  construction  of  a  30-in.  hy- 
draulic dredge  with  steel  hull. 

4*Bids  will  be  received  until  5  p.  m.  Nov.  2 
by  R.  H.  Thomas,  School  Clerk,  402  Tilford 
Bldg.,  Portland,  Ore.,  for  school  desks,  rears, 
teachers'  desks  and  teachers'  chairs  to  be  pur- 
chased by  School  District  No.  1,  Multnomah 
County,  Ore.  A  certified  check  for  $500  pay- 
able to  the  Clerk  must  accompany  each  bid. 

Welch  Bros.,  Portland,  Ore.,  at  about 
$70,000,  were  low  bidders  Oct.  6  for  construct- 
ing the  U.  S.  Post  Office  building  at  Pendle- 
ton, Ore. 

Pennsylvania. 

•$»Bids  will  be  received  until  3  p.  m.  Dec.  4 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction,  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  and  interior  lighting  fixtures 
of  the  U.  S.  Postoffice  at  Homestead,  Pa.  The 
structure  is  to  be  1-story  and  basement  and 
has  a  ground  area  of  approximately  5,400  sq.  ft. 

Bids  were  opened  on  Oct.  9  at  the  office  of 
the  Mayor  of  Philadelphia  for  the  construc- 
tion of  the  municipal  convention  hall.  The 
bids  received  were  as  follows :  For  the  con- 
struction of  the  buildings  and  grounds  com- 
plete as  per  plans  for  the  entire  project — 
Charles  McCaul  Co.,  10th,  corner  Sansom  St., 
Philadelnhia,  $4,430,000,  time  for  completion 
four  and  a  half  years;  Jas.  G.  Doak  &  Co., 
1420  Chestnut  St.,  Philadelphia,  $4,484,400; 
time  for  completion  975  working  days.  For 
partial  completion  of  the  building,  with  express 
provision  and  undertaking  that  the  auditorium 


shall  be  completed  with  specified  temporary 
plank  coverings  and  ready  for  occupancy,  by 
June  1,  1912;  McCaul  Co.,  $1,158,736,  time,  L7 
months;  Doak  &  Co.,  $1,263,300,  time,  550 
working  days.  Under  further  variations  of 
specifications  for  partial  completion  bids  also 
were  submitted  as  follows :  Estimate  No.  3, 
McCaul  &  Co.,  $2,110,000,  time  for  completion, 
one  and  a  half  years;  Doak  &  Co.,  $l,i39,800, 
time  for  completion,  650  working  days.  Esti- 
mate, No.  4,  McCaul  &  Co.,  $1,232,000,  time 
for  completion,  18  months;  Doak  &  Co.,  $1,- 
479,000,  time,  625  working  days.  P.id.s  on  the 
work  were  originally  opened  on  Aug.  31,  the 
bids  received  at  that  time  being  as  follows: 
McCaul  &  Co.,  $4,311,000,  time,  three  and  a 
half  years;  Doak  &  Co.,  $4,439,499,  time,  475 
working  days ;  Keystone  Construction  Co.,  $4,- 
944,000,  time,  22  months.  These  bids  were  re- 
jected and  the  work  readvertised  until  Oct.  9. 

South  Dakota. 

*J*Bids  will  be  received  until  3  p.  m.  Nov.  27 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction,  including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits  and 
wiring  and  interior  lighting  fixtures  of  the 
U.  S.  Postoffice  at  Huron,  S.  Dak.  The  struct- 
ure will  have  2  stories  and  basement  with 
ground  area  of  approximately  6,100  sq.  ft., 
granite  course  at  grade  and  stone  facing  above, 
except  the  rear,  which  is  faced  with  brick.  The 
roof  covering  is  to  be  of  tile  and  all  construc- 
tion throughout  the  building  fireproof  except 
the  roof. 

Tennessee. 

^•Bids  will  be  received  until  3  p.  m.  Dec.  5 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  and  interior  lighting  fixtures,  of 
the  U.  S.  Postoffice  at  Union  City,  Tenn.  The 
structure  is  to  be  1-story  with  mezzanine  and 
will  have  a  ground  area  of  approximately  3,200 
sq.  ft.  with  brick  facing  and  stone  trim,  the 
first  floor  only  being  fireproof  construction. 

Texas. 

•£«Bids  will  be  received  until  2  p.  m.  Nov  15 
by  Commissioners  Court,  Armstrong  County, 
Claude,  Texas,  for  the  erection  and  construc- 
tion of  a  3-story  brick  and  stone  semi-fire- 
proof court  house  at  Claude,  Tex.  Elmer  G. 
Withers,  Stamford,  Tex.,  is  Architect. 

•J«Bids  are  being  received  by  Directors  of 
the  A.  &  M.  College,  College  Station,  Tex.,  for 
the  construction  of  2  brick  and  reinforced 
concrete  buildings  to  cost  about  $70,000  each. 
F.  E.  Giesecke  is  College  Architect. 

•J«Bids  will  be  received  until  2  p.  m.  Oct.  30 
by  Commissioners  Court,  Bee  County,  Bee- 
ville,  Tex.,  for  furniture  for  new  court  house. 
Specifications  may  be  obtained  of  Stephenson 
&  Heldenfelds,  Beeville,  Tex.,  Architects. 

The  Texas  Co.,  J.  L.  Dowling.  General  Su- 
perintendent, Houston,  Tex.,  will  build  an  oil 
pipe  line  from  Electra  to  Dallas  to  connect  with 
its  main  line  from  Tulsa  to  Port  Arthur. 
Vermont. 

•J«Bids  are  asked  until  noon  Nov.  6,  by  Col. 
W.  M.  Black,  U.  S.  Engineer,  39  Whitehall  St., 
New  York  City,  for  constracting  rubble  mound 
in  front  of  breakwater  in  the  harbor  at  Bur- 
lington, Vt.  The  work  to  be  done  consists  in 
the  construction  of  a  rubble  mound  for  the 
protection  of  the  lake  face  of  the  substructure 
cribs  of  the  breakwater.  The  southerly  end 
of  the  mound  is  situated  about  950  ft.  north 
of  the  southern  end  of  the  breakwater,  and  ex- 
tends along  the  face  of  the  breakwater  in  a 
northerly  direction  about  1,165  ft.  The  mound 
is  to  be  built  with  a  core  of  either  quarry  run 
of  stone,  quarry  chips  or  quarry  waste,  but 
cobblestone  or  gravel  may  be  used,  with  a  rub- 
ble stone  toe  and  rubble  stone  cov- 
er not  less  than  6  ft.  thick,  to  eleva- 
tion— 12.0;  above  elevation — 12.0  the  mound  is 
to  consist  of  rubble  stone  to  elevation — 6.0  and 
on  this  is  to  be  placed  large  stone  up  to  eleva- 
tion 0.0.  The  slope  of  the  outer  face  of  the 
mound  will  be  1  on  1  from  the  lake  bottom  to 
elevation— 12.0  and  thence  1  on  1%  to  eleva- 


•$•  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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tion  0.0,  with  a  beriti  6f  about  3  ft.  at  eleva- 
tion— 6.0.  The  total  estimated  quantities  of 
material  to  complete  the  work,  if  the  core  is 
to  be  quarry  run  of  stone,  quarry  chips,  or 
quarry  waste  are  50,000  tons  of  2,000  lbs.  each, 
of  rubble  stone  and  2,000  tons  of  2,000  lbs. 
each  of  large  stone;  if  the  core  is  to  be  of 
cobblestone  or  gravel,  the  estimated  quantities 
are  15,500  cu.  yds.  of  cobblestone  or  gravel, 
20,000  tons  of  2,000  lbs.  each,  of  rubble  stone, 
and  2,000  tons  of  2,000  lbs.  each,  of  large 
stone. 

Virginia. 

®The  Hennebique  Construction  Co.,  1170 
Broadway,  New  York  City,  has  been  awarded 
the  contract  at  $104,500  for  constructing  a 
sea  wall  at  Norfolk,  Va.,  for  the  Bureau  of 
Yards  and  Docks,  U.  S.  Navy  Department. 
Bids  for  the  work  were  opened  Sept.  30. 
Washington. 

•J*Bids  will  be  received  until  11  a.  m.  Nov.  4 
by  Quartermaster,  Seattle,  Wash.,  for  furnish- 
ing at  Seattle  or  Tacoma,  Wash.,  or  other 
Puget  Sound  ports,  Portland  or  other  Pacific 
ports,  accessible  to  vessels  of  deep  draft 
and  for  Manila,  P.  I.,  2,795,960  ft.  of  lumber 
for  the  Philippine  Islands. 

•J«Bids  will  be  received  until  noon,  Nov.  6, 
by  State  Board  of  Control,  Olympia,  Wash., 
for  the  erection  of  a  concrete  steel  power 
house  and  for  mechanical  equipment,  boilers, 
engines,  etc.,  to  be  installed  in  the  power 
house  at  the  Northern  Hospital  for  Insane, 
Sedro-Woolley,  Wash.  Saunders  &  Lawton, 
1319  Alaska  Bldg.,  Seattle,  Wash.,  are  archi- 
tects. 

The  Great  Northern  Ry.  has  purchased  from 
the  Chelan  Electric  Co.  and  the  Chelan  Power 
Co.  54  pieces  of  property  comprising  all  the 
land  on  both  sides  of  the  Chelan  River  from 
Chelan  Falls  to  the  foot  of  Lake  Chelan,  and 
is  planning  extensive  operations  in  the  vicin- 
ity of  Lake  Chelan  in  the  development  of  wa- 
ter power  from  that  body  of  water  and  from 
the  Chelan  River. 

Virgil  Bogue,  Consulting  Engineer,  15  Wil- 
liam St.,  New  York  City,  is  now  in  Tacoma, 
for  the  purpose  of  studying  the  plans  for  the 
proposed  VVapato  and  Hylebas  waterway  proj- 
ect. These  projects  provide  for  the  dredging 
of  two  more  waterways  with  laterals  across 
the  further  portion  of  the  main  body  of  the 
tide  lands  fronting  on  Tacoma  harbor.  These 
waterways  will  provide  15  miles  more  of  deep 
water  frontage,  rendering  3,000  acres  of  tide 
lands  accessible  to  rail  and  water  transporta- 
tion. The  main  Wapato  waterway,  which  is 
to  be  dredged  first,  will  be  three  miles  long. 
The  expense  of  the  waterway  projects  will  be 
borne  by  assessment  districts  with  payments 
extending  over  13  year's.  . 

The  Northern  Pacific  Ry.,  A.  R.  Cook,  Engi- 
neer Maintenance  of  Way,  Tacoma,  Wash.,  has 
been  taking  bids  on  alteration  works  in  North- 
ern Pacific  Ry.  Pier  No.  1  at  the  foot  of  Wash- 
ington St.,  Seattle.  The  work  will  cost  about 
$90,000,  and  includes  the  construction  of  an 
addition  to  the  pier  and  the  erection  of  a  lOOx 
800  ft.  building. 

City  Engineer  Morton  Macartney  of  Spo- 
kane has  recommended  that  the  city  council 
purchase  a  $4,000  steam  shovel. 

Wisconsin. 

•H'.ids  will  be  received  until  5  p.  m.  Nov.  2 
by  Board  of  School  Directors,  Milwaukee, 
Wis  for  the  construction  of  the  Milwaukee 
I'nhl'i,-  School  of  Trades  for  Boys,  between 
'irr ciiliush,  Virginia,  Hanover  Sts.  and  Col- 
1,  .,,  |'|ai  e  in  the  Fifth  Ward,  Frank  M  Mar 
bach  is  Secretary.  ^ 

4.|',ids  will  be  received  until  noon,  Oct  2/, 
by  Hoard  of  Park  Commissioners.  Milwaukee. 
Wis.,  for  furnishing  the  necessary  labor  and 
material  for  constructing  complete  a  concrete 
tool  bouse  iii  Riverside  Park.  F.  P.  Schu- 
macher is  secretary. 

ABids  will  be  received  until  0  p.  m.,  Nov  2, 

by  Board  of  School  Directory  Milwaukee, 

Wis,  for  furnishing  the  necessary  labor  and 

material!  tor  construction  of  east  and  west 

Wing    boilM    lions.-    of    the    Milwaukee  public 
,l„„,|  „f  trades  for  boys     F.  M.  llarhach  is 

secretary. 


•J*Bids  will  be  received  until  5  p.  m.,  Nov.  2, 
by  Board  of  School  Directors,  F.  M.  Harbach, 
secy.,  Milwaukee,  Wis.,  for  furnishing  the 
labor  necessary  in  installing  a  vacuum  clean- 
ing system  in  the  10th  District  School  No.  2 
on  Ninth  St.,  between  Walnut  and  Sherman 
Sts.,  in  10th  ward. 

Canada. 

*J*Bids  will  be  received  until  Nov.  24  by 
G.  W.  Robinson,  Secy.-Treas.,  Lethbridge, 
Alta,  for  the  supply,  delivery  and  erection  of 
the  following  equipment  for  the  Power  Station 
Extension:  Section  B,  boilers  and  accessories; 
Section  C,  mechanical  draft  and  economizer ; 
Section  D,  steam  turbo-generator  set  and  con- 
densing equipment;  Section  E,  steam  engine 
driven  exciter;  Section  G,  sub-station  equip- 
ment. Plans  and  specifications  can  be  obtained 
from  Arthur  Reid,  Superintendent  Engineer, 
City  of  Lethbridge. 

•*»Bids  will  be  received  until  noon  Nov.  8 
by  Commissioners  of  Transcontinental  Ry., 
P.  E.  Ryan,  Secy.,  Ottawa,  Ont.,  for  construc- 
tion and  erection  of  boilers  and  boiler  room 
equipment  to  be  installed  in  the  engine  houses 
?s  follows :  2  150-h.  p.  horizontal  return  tubu- 
lar boilers  at  Napadogan,  N.  B.,  Mile  118,  Dis- 
trict A ;  2  150-h.  p.  horizontal  return  tubular 
boilers  at  Edmundston,  N.  B.,  Mile  230,  Dis- 
trict A ;  2  150-  h.  p.  horizontal  return  tubular 
boilers  at  Cochrane,  Out.,  Mile  1037,  District 
D.  Plans,  details  and  specifications  may  be 
obtained  at  the  office  of  W.  J.  Press,  Mechan- 
ical Engineer,  Ottawa,  Ont. 

®The  Department  of  Public  Works  of  Can- 
ada has  awarded  the  contract  for  wharf  ex- 
tension and  construction  of  a  breakwater  at 
Thornbury,  Ont.,  to  Samuel  Gowan  and  Paul 
B.  Whitney,  Brockville,  Ont. 

®The  contract  for  constructing  a  breakwa- 
ter at  Thessalon,  Ont.,  for  the  Department  of 
Public  Works  of  Canada  has  been  let  to  D 
Porter,  Wiarton,  Ont. 

®R,  McDowall,  Alex.  Green  and  F.  W.  Har- 
rison, Owen  Sound,  Ont.,  have  been  awarded 
the  contract  by  the  Department  of  Public 
Works  of  Canada  for  constructing  a  retain- 
ing wall  at  Owen  Sound,  Ont. 

®Gowan  &  Whitney,  Brockville,  Ont.,  have 
been  awarded  the  contract  for  construction  ot 
a  boathouse  and  renewal  of  wharves  at  the 
Roval  Military  College,  Kingston,  Ont. 

®W.  H.  Weller  of  St.  Catharines  has  been 
awarded  the  contract  for  the  lock  work  on 
St.  Peter's  Canal.  The  contract  amounts  to 
about  $250,000. 

TRADE  NOTES. 

The  Terry  Steam  Turbine  Co.  has  recently 
soM  to  the  American  Dredging  Co.,  Camden,  N. 
J.,  a  275  h.p.  turbine,  direct-connected  to  a  150 
kw.  Crocker-Wheeler  generator. 

Win.  H.  K.  Bennewitz,  sales  manager,  MeCor- 
mick  Waterproofing  Portland  Cement  Co.,  has 
moved  from  Kansas  City,  Mo.,  to  1112  Chamber 
of  Commerce  Bldg.,  Chicago,  111.,  where  he  will 
conduct  the  sales  of  the  McCormick  waterproof- 
ing compound. 

The  American  Agricultural  Chemical  Co.  for 
its  various  plants  at  Alexandria,  Va.;  Pierce, 
Kin.;  East  Buffalo,  N.  Y.,  and  Columbia.  S.  (\, 
have  ordered  from  the  Robb  Engineering  Co., 
Ltd.,  South  Framingham,  Mass.,  two  C0-in.,  one 
78-in.  and  two  72-in.  horizontal  return  tube 
boiler  With  these  they  have  ordered  two  4S-in. 
vertical  boilers  and  two  stacks. 

The  Fisher  Hydraulic  Stone  &  Machinery  Co.. 
formerlv  of  Mt.  Gilead,  O.,  has  removed  to  1100 
Kllburn  Ave.,  Rockford,  III.  One  of  their  ma- 
chines for  making  concrete  blocks  by  hydraulic 
pressure  has  been  installed  at  Roekford,  so  that 
il  may  be  seen  in  operation  by  prospective  cus- 
tomers. The  company  reports  that  the  Carrion 
Stone  Co.,  of  ROCKford)  has  adopted  the  Fisher 

machine  for  manufacturing  artificial  stone. 

The  Kugglcs-Coles  Engineering  Co.  of  New 
York  recently  designed  a  :t,  I  KID  - 1  il  >1 .  cement  mill 
III  which  all'  the  materials  were  separated  by 
air  Ten  Kavmond  mills  were  Installed  and  gave 
a  product  of  9li  per  cent  through  a  hundred  mesb 
sieve  and  III  per  colli  through  a  L'liti-niesh  sieve 
The  cost  of  c|imrryliig.  transporting  the  ma- 
terials through  the  mill  on  aerial  tramway, 
crushing-,  storing,  removing  from  storage,  dry- 
ing grinding,  pulverizing  and  delivering  to  lb.' 
bins  of  the  rotary  kilns  Is  71  ets.  per  Ion. 

An  Interesting  feat  In  the  casting  of  "Monel" 
metal  was  roeontlv  accomplished  In  the  foundry 

,,f    |  be    Hav   Casting    Co.,    Hnyonno.    N.  .1.. 

where  a  four  -  blade  propeller  wheel  If,  ft.  In 
diameter  wiih  oust  In  somewhat  loss  than  an 
hour      Fully   lX.oOO  lbs.   of  lite   metal   was  re- 


quired to  allow  for  gates  and  finish,  the  melting 
temperature  being  about  2,500°  F.  and  the  fin- 
ished weight  about  14,000  lbs.  The  wheel  is  to 
take  the  place  of  a  steel  wheel  on  the  S.  S. 
Madison  of  the  Old  Dominion  line. 

The  MacArthur  Concrete  Pile  &  Foundation 
Co.,  11  Pine  St.,  New  York,  announce  that  Mr. 
Louis  E.  Welsh  has  been  appointed  district 
manager  for  New  Jersey,  Pennsylvania,  Dela- 
ware, Maryland  and  the  District  of  Columbia, 
with  offices  in  the  Perry  Bldg.,  Philadelphia,  Pa. 
The  MacArthur  Concrete  Pile  &  Foundation  Co. 
has  now  in  hand  a  large  number  of  important 
contracts  for  pedestal  pile  foundations,  and  it 
is  to  take  care  of  the  growing  business  in  the 
Philadelphia  territory  that  Mr.  Welsh  has  been 
appointed  district  manager  of  that  office. 

The  Corrugated  Bar  Co.  has  removed  its 
headquarters  from  St.  Louis,  Mo.,  to  Buffalo.  N. 
Y.  The  company  will  occupy  the  third  and 
fourth  floors  of  the  Mutual  Life  Bldg.,  Buffalo. 
The  change  in  headquarters  has  been  decided 
upon  as  the  company's  stock  warehouse  and 
fabricating  plants  are  located  near  Buffalo.  The 
move  will  enable  them  to  give  their  customers 
better  and  more  prompt  service  in  the  handling 
of  orders.  District  offices  will  be  maintained  in 
the  National  Bank  of  Commerce  Bldg.  at  St. 
Louis,  as  well  as  in  New  York  and  Chicago. 

Mr.  Gano  Dunn  has  just  returned  from  abroad,, 
where,  as  a  representative  of  the  United  States 
government,  and  as  president  of  the  American 
Institute  of  Electrical  Engineers,  he  has  been 
attending  the  International  Electrical  Congress 
at  Turin  and  the  meeting  of  the  International 
Electro-Technical  Commission,  the  body  that 
has  been  organized  to  bring  about  international 
uniformity  of  standards  and  practice  in  the  elec- 
trical industry.  Mr.  Dunn,  who  for  many  years 
was  first  vice-president  and  chief  engineer  of 
the  Crocker-Wheeler  Company,  and  is  a  past 
president  of  the  New  York  Electrical  Society, 
has  been  elected  a  director  and  a  vice-president 
of  J.  G.  White  &  Co.,  Inc. 


WOOD  BLOCK  PAVING. 

Sealed  bids  will  be  received  by  the 
Commissioners  of  Paving  District  No.  27, 
Pine  Bluff,  Ark.,  until  2  p.  m.,  Wednes- 
day, Nov.  1,  1911,  for  approximately: 

20,000  sq.  yds.  treated  wood  block  pave- 
ment. 

10,000  lin.  ft.  combined  curb  and  gutter. 
13,500  cu.  yds.  excavation,  and 
One  reinforced  concrete  bridge. 
Specifications,  proposal  blanks  and  full 
information  may  be  obtained  from  Wm.  J. 
Parkes,  Engineer,     203     Citizens'  Bank 
Bldg.,  Pine  Bluff,  Ark. 

Certified  check  for  $750.00  must  accom- 
pany each  bid.  The  right  is  reserved  to 
award  the  concrete  bridge  as  a  separate 
contract,  or  to  reject  any  or  all  bids. 

WM.  NICHOL, 
CLIFTON  HOWELL, 
M.  SILBERNAGLE, 

Commissioners. 


BRIDGE. 

Notice  is  hereby  given  that  the  Boards 
of  County  Commissioners  of  Dubois  and 
Daviess  counties,  Indiana,  will  receive 
bids  for  a  joint  bridge  across  White  River, 
at  Portersville,  Ind.,  up  to  one  o'clock  p. 
m.,  Nov.  14,  1911,  at  the  County  Auditor's 
office  at  Jasper,  Dubois  County,  Ind.  The 
bridge  is  to  be  of  steel  with  reinforced 
concrete  floor,  about  400  ft.  long,  IS  feet 
wide.  The  Commissioners  of  the  two 
counties  reserve  the  right  to  reject  any  or 
all  bids.  Bond  as  required  by  law  must 
accompany  bids.  M.  A.  Sweeney,  County 
Auditor,  Jasper,  Ind.  Plana  and  speci- 
fications on  tile  at  auditor's  office  at  Jas- 
per, Ind. 


UNITED  STATES  ENGINEER  OFFICE. 
Vieksburg,  Miss.,  Sept.  29,  1911.— Sealed 
proposals  lor  furnishing  and  placing  lock 
gales  and  building  dam  for  Lock  and  Dam 
No.  (1,  Ouachita  Kiver,  near  Roland  Raft, 
Ark.,  will  be  received  here  until  12  m., 
<)et.  SI.  1911.  and  then  publicly  opened. 
Information  en  application.  .1.  A.  \\OOI> 
RUST,  Cap!..  Kngrs. 

MISSISSIPPI  KIVKIl  COMMISSION, 
Isl  ami  2d  Districts.  V.  S.  Engineer  Of- 
fice, Memphis,  Tenn.,  October  25,  1911. 
Sealed  proposals  for  furnishing  one  loco- 
motive crime  will  he  received  al  this  of- 
lleo  until  12  o'clock,  noon,  November  21, 
1911,  and  then  publicly  opened.  lnfor 
matlOll  on  application  Clark  S.  Smith.. 
Muj.  Engr». 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


October  25,  1911. 
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New  and  Standard  Books 


Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.    SECOND  EDITION. 

By  Halbert  P.  Gillette,  M.  Am.  Soc.  C.  E..  Managing  Editor  of 
"Engineering-Contracting."  The  1910  edition  of  this  book  con- 
tains nearly  1,900  pages.    Postpaid,  $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  for  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  15%  inches;  104 
pages.    Postpaid,  $4.00. 

Cost  of  Electric  Transmission  Lines. 

(Both  Conduits  and  Pole  Lines.) 
The  title  of  this  book,  by  Clarence  Mayer,  is  "Telephone  Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that  it  does  not  indicate  its  wide  scope.    It  is  6X9  ins.;  300 
pages.    Postpaid,  $4.00. 

Engineers'  Pocketbook  of  Reinforced  Concrete. 

By  E.  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
—Engineerings  News,  Jan.  14,  1909.  Leather;  iVz  X6%  ins.;  374 
pages.    Postpaid,  $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J.  Mensch,  M.  Am.  Soc.  C.  E.  A  book  by  an  expericm-ed 
engineer  and  successful  contractor.  Leather;  i1/*  X  6 V4  ins.;  216 
pages.    Postpaid,  $4.00. 

Concrete  Bridges  and  Culverts. 

(Both  Railway  and  Highway.) 
By  H.   Grattan   Tyrrell.     Leather;    4V2  X  6%    ins.;    272  pages 
Postpaid,  $3.00. 

Tables  for  Structural  Engineers. 

By  Edward  Godfrey.    Leather;    4  X  6y2  ins.;  218  pages.  Post- 
paid, $2.50. 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F'.  Peckham.    Cloth;  6X9  ins.;  330  pages.    Postpaid,  $5.00. 
Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  a  large  number  of  engineering  colleges.    Cloth;  6X9 

ins.;  330  pages.    Postpaid,  $3.00. 
Cost  Keeping  and  Management  Engineering. 

By  Halbert  P.  Gillette  and  Richard  T.  Dana.    Cloth;    6X9  ins.; 

360  pages.    Postpaid,  $3.50. 
Theory  and  Design  of  Reinforced  Concrete  Arches. 

By  Arvid  Reuterdahl,  Chief  of  Bridge  Dept.,  City  of  Spokane. 

Cloth;    6X9  ins.;  132  pages.     Postpaid,  $2.00. 
Railroad  Location  Surveys  and  Estimates. 

By  F.   Lavis,  M.  Am.   Soc.  C.  E.     Cloth;  6X9  ins.;  270  pages. 

Postpaid,  $3.00. 
The  Trackmen's  Helper. 

By  J.  Kindelan.    Cloth;  5'A  X  7%  ins.;  350  pages.    Postpaid.  $1.50 
Practical  Switchwork. 

By  D.  H.  Lovell.  Cloth;  i1/*  X  6&  ins.;  174  pages.  Postpaid,  $1.00. 
Maintenance  of  Way  Standards. 

By  F.  A.  Smith.   Cloth;  5%  X  7%  ins.;  600  pages.   Postpaid,  $1.50. 
Railway  Curves. 

By  F.  A.  Smith.    Cloth;  4X6%  ins.;  50  pages.    Postpaid,  $1.00. 

Standard  Turnouts. 

By  F.  A.  Smith.  Leather;  4%  X  7%  ins.;  41  pages.  Postpaid,  $1.00. 

Engineering  Work  in  Towns  and  Cities. 

By  Ernest  McCullougn.     Cloth;   6X9  ins.;   510  pages.  Post- 
paid, $3.00. 

A  Treatise  on  the  Design  and  Construction  of  Mill  Buildings  and  Other 
Industrial  Plants. 

By  Henry  Grattan  Tyrrell,  C.  E.  (Toronto  University).  Author  of 
Mill  Building  Construction  (1900),  Concrete  Bridges  and  Culverts, 
History  of  Bridge  Engineering,  etc.  Cloth;  6X9  ins.;  500  pages. 
650  illustrations.    Price,  $4.00  net,  postpaid. 

"Affords  by  far  the  largest  and  best  collection  of  practical  infor- 
mation on  Mill  Buildings  yet  published."  —  Engineering  News. 
August  17,  1911. 

Practical  Cement  Testing. 

Bv  W.  Purves  Taylor,    The  most  complete  book  on  the  subject. 
Cloth;  6X9  ins.;  330  pages.    Postpaid,  $3.00. 

Concrete  Construction — Methods  and  Cost. 

By  Halbert  P.  Gillette  and  Charles  S.  Hill,  Editors  of  "Engi- 
neering-Contracting." Cloth;  6X9  ins.;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.    A  summary  of  tests  and  conclusions  derived 
therefrom.    Cloth;   6X9  ins.;  184  pages.    Postpaid,  $2.50. 

Surveyor's  Handbook. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.    Leather;  4%  X  7  ins.;  328  pages.    Postpaid,  $2.00. 

Concrete  and  Reinforced  Concrete  Construction. 

By  Homer  A.  Reid,  Assoc.  M.  Am.  Soc.  C.  E.  The  largest  book 
on  concrete.  Cloth;  6X9  ins.;  906  pages;  71."  illustrations. 
Postpaid,  $5.00. 

Bricklaying  System. 

By  Frank  B.  Gilbreth,  M.  Am.  Soc.  M.  E.    Cloth;  6X9  ins.;  330 
pages.    Postpaid,  $3.00. 

Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-fixed -sum  con- 
tract" famous.    Leather;  4%  X  7  ins.;  200  pages.    Postpaid,  $3.00. 

Rock  Excavation — Methods  and  Cost. 

By  Halbert  P.  Gillette.    Cloth;    5%  X  7  ins.;  384  pages.  Post- 
paid, $3.00. 

Backbone  of  Perspective. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering.  University  of 
Texas.    Cloth;  4%  X  7  ins.;  56  pages.    Postpaid,  $1.00. 

Engineering  Law — The  Law  of  Contract. 

By  Alexander  Haring.  LL.B.,  M.  Am.  Soc.  C.  E.,  Professor  of 
Bridge  and  Railwav  Engineering.  New  York  University.  Cloth; 
6X9  ins.;  510  pages.    Postpaid,  $4.00. 

Concrete  Inspection. 

By  Chas.  S.  Hill,  C.E.    Cloth;  3%  X  6  ins.    186  pages;  illustrated. 
Postpaid  $1.00. 

Reinforced  Concrete — A  Manual  of  Practice. 

By  Ernest  McCullough,  M.  West.  Soc.  Engrs.    Cloth;  5  X  7%  ins.: 
136  pages;  illustrated.     Postpaid  $1.50. 
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CITY  OF  TORONTO,  CAN. 
TENDERS  FOR  PROPOSED 
SUBWAY  CONSTRUCTION. 

Sealed  tenders  will  be  received  by 
registered  post  only,  addressed  to  the 
Chairman  of  the  Board  of  Control,  City 
Hall,  Toronto,  up  to  12  o'clock  noon  on 
Wednesday,  Nov.  1,  1911,  for  the  con- 
struction of  three  miles  of  reinforced 
concrete  subway  and  subway  stations. 

No  tender  will  be  received  for  less  thnn 
one-half  mile  sections. 

Envelopes  containing  tenders  must  be 
plainly  marked  on  the  outside  "Tenders 
for  proposed  Subway  Construction." 

Plans  and  specifications  may  be  ob- 
tained on  application  to  the  Department 
of  Railways  and  Bridges,  City  Engineer's 
Office,  Toronto;  also  on  file  for  Inspection 
at  the  following  points: 

1.  N.  B.  Colcock,  Ontario  Govt.  Agent. 
163  Strand,  London,  W.  C. 

2.  Canadian  Engineer,  B-33  Board  of 
Trade  Bldg.,  Montreal. 

3.  Canadian  Engineer,  Room  404. 
Builders'  Exchange  Bldg.,  Winnipeg. 

4.  Engineering  News,  220  Broadway, 
New  York. 

5.  Engineering  Record,  239  West  39th 
St..  New  York. 

6.  Engineering  &  Contracting,  537  S. 
Dearborn  St.,  Chicago,  111. 

7.  Commercial  Intelligence  Department 
of  His  Majesty's  Board  of  Trade,  73  Bas- 
inghall  St.,  London,  E.  C. 

Each  tender  must  be  accompanied  by  a 
marked  cheque  for  Two  Thousand  ($2,000) 
Dollars  for  each  one-half  mile  section 
tendered  on. 

The  lowest  or  any  tender  not  neces- 
sarily accepted. 

G.  R.  GEARY  (Mayor), 
Chairman  of  the  Board  of  Control. 


OPEN  DITCHES. 

Bids  will  be  received  until  12  noon,  Oct. 
28,  1911,  by  the  Board  of  Commissioners 
of  the  Sixth  Ward  and  Crowley  Drainage 
District,  at  Crowley,  La.,  for  the  con- 
struction of  about  40  miles  of  open  ditches 
ranging  from  2  to  6  miles  in  length,  16  to 
40  ft.  in  width  and  2  to  5  ft.  in  depth, 
approximating  600,000  cu.  yds.,  and  about 
90  acres  of  clearing.  No  rock.  Mostly 
open  prairie.  Three  lines  of  railway. 
The  right  is  reserved  to  reject  any  and 
all  bids.  Each  bid  must  be  accompanied 
by  certified  check  for  $1,000.  Bonds  have 
been  sold  and  cash  is  now  available. 

H.  E.  LEWIS,  President. 

W.  S.  WHITE,  Engineer. 

Li.  A.  WILLIAMS.  Secretary. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Sept.  20,  1911.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Shaw  Bldg.,  Boise,  Idaho,  until  9  o'clock 
a.  m.,  Nov.  1,  1911,  for  furnishing  164 
lateral  headgates  for  the  Boise  project. 
For  particulars  address  the  United  States 
Reclamation  Service,  Boise,  Idaho,  or 
Washington,  D.  C.  J.  M.  McKINNEY, 
Acting  Director. 


BENSON'S  PAYROLL  MANUAL 

A  handy  volume  compiled  for  use  in  preparing 
pay  rolls.  Wages  due  for  any  number  of  hours 
from  1  to  325,  at  usual  rates  from  5  to  50  cents  an 
hour  shown  at  a  glance.  Saves  time.  Avoidserrors. 
Price  $2.00  Postpaid 

F.T.BENSON,        PORT  DEPOSIT,  M  D. 
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Structural  Engineering  Tables 


By  Edward  Godfrey,  M.  Am.  S.  C.  E. 

Structural  Engineer  for  Robert  W.  Hunt  &  Co. 


FLAT  RIGHT  TRIANGLES 
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The  Best  Book  of  Structural  Tables  Published 

Contains  about  all  the  tables  needed  in  Structural  Designing  or  drafting,  including  those 

generally  found  in  Manufacturers'  Handbooks. 


"It  contains  data  and  drawings  of  real 
value  not  published  in  similar  works.  This 
material  is  arranged  in  handy  shape  for 
use  in  the  drawing  office.  *  *  " — En= 
gineering  Record. 


"The  author  of  these  'Tables*  has  pro- 
duced a  work  that  is  in  many  respects  dis- 
tinctly ahead  of  anything   yet  published 

in  the  English  language  As  a  whole 

the  book  represents  a  very  useful  collec- 
tion of  structural  tables,  and  a  very  com- 
pact one. — Engineering  News. 


OPINIONS  OF  SOME  PROMINENT  STRUCTURAL  ENGINEERS: 

"I  have  dipped  into  it  nearly  every  day  since  its  receipt,  and  find  many  new 
things  in  it  that  are  valuable." 

"The  new  matter  which  you  furnish  is  something  we  have  needed." 

"We  wish  to  compliment  you  on  the  arrangement  of  contents  of  this  work." 

"They  are  very  complete  and  will  be  of  great  service  to  any  engineer  engaged 
in  structural  work." 

"A  book  that  is  entirely  up-to-date." 

"In  my  opinion  you  have  accomplished  a  great  deal  in  this  book,  for  you  seem 
to  have  it  in  everything  that  the  ordinary  draftsman  or  engineer  could  want,  and  so 
arranged  and  condensed  that  it  should  be  one  of  the  most  useful  books  in  their 
possession." 

Flexible  leather;  Pockel  size,  4x6j  inches;  218  pages;  price  $2.50  net,  postpaid. 
Send  for  Descriptive  Circular 

The  Myron  C.  Clark  Publishing  Company 

537  So.  Dearborn  Street,  Chicago 
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Railroad  construction  work, 
particularly  as  regarding  the 
The  Doings    letting  of  contracts  of  any 

of  the  s'ze'  ^as  keen  exceeclingly 
„»    ,  dull   during  the  last  few 

week.  days.  The  only  contract  of 
any  size  appears  to  have 
)een  the  one  awarded  by  the  Kansas  City  Ter- 
minal Ry.  Quite  a  number  of  contracts,  how- 
:ver,  have  been  let,  but  most  of  these  are  small. 
\mong  the  contracts  let  recently  are  the  fol- 
owing:  Hemingway  &  Co.  for  the  construc- 
:ion  of  the  5-mile  line  of  the  Jonesboro  & 
Nettleton  Interurban  R.  R.  Co.  of  Jonesville, 
\rk. ;  Kelly  Bros.,  Builders'  Exchange,  Ta- 
:oma,  Wash.,  a  $75,000  contract  for  the  erec- 
:ion  of  a  roundhouse,  wharf,  store  house  and 
:oal  bunkers  at  Auburn,  Wash.,  for  the  North- 
;rn  Pacific  Ry. ;  Westholme  Lumber  Co.,  701 
Broughton  St.,  Victoria,  B.  C,  for  clearing  the 
right  of  way  for  the  Esquimalt  &  Nanaimo  Ry. 
:xtension  from  McBride  Junction  to  Union 
Bay,  a  distance  of  35  miles;  H.  A.  Hanson, 
Fresno,  Cal.,  for  bridge  work  on  the  line  of 
:he  Fresno,  Hanford  &  Summit  Lake  Inter- 
urban R.  R.,  from  Fresno,  Cal. ;  The  J.  Mc- 
Diarmid  Co.,  Winnipeg,  Man.,  for  the  con- 
struction of  new  shops  at  Winnipeg  for  the 
Great  Northern  Ry. ;  P.  W.  Turner,  Birming- 
ham, Ala.,  a  225,000  cu.  yd.  contract  for  grad- 
ings  for  the  lumber  railroad  of  the  Kaul  Lum- 
ber Co.,  which  is  to  extend  from  Tuscaloosa 
25  miles ;  Weymouth  Construction  Co.,  Seattle, 
Wash.,  for  the  construction  of  about  two  miles 
of  the  Lake  Union  line  of  the  Northern  Pa- 
cific Ry. ;  A.  Guthrie  &  Co.,  St.  Paul,  Minn, 
for  building  a  5  mile  branch  from  Deerwood, 
Minn,  to  one  of  the  iron  mines  of  the  Cuyuna 
Range  for  the  Northern  Pacific  Ry. ;  Dale  & 
Baumgardner,  a  3  mile  railroad  contract  in  the 
vicinity  of  Deerwood,  Minn,  for  the  Northern 
Pacific  Ry. ;  Bernard  Corrigan,  Kansas  City, 
Mo,  a  $350,000  contract  for  grading  for  the 
Burlington  connection  at  Kansas  City,  Mo,  for 
the  Kansas  City  Terminal  Ry,  the  contract  in- 
cluding, in  addition  to  the  grading,  the  con- 
struction of  bridge  abutments  and  retaining 
walls. 

The  largest  drainage  job  for  which  bids  have 
been  asked  during  the  past  week  appears  to  be 
the  one  of  Drainage  District  No.  8  of  Pemi- 
scott  County,  Mo.  This  work  calls  for  the  con- 
struction of  about  30  miles  of  16  ft.  to  65  ft. 
wide  main  canal  and  30  laterals  from  8  to  16  ft. 
wide.  The  approximate  yardage  is  3,000,000 
cu.  yds.  and  all  of  the  excavation  is  to  be  done 
with  dredge  boats.  The  system  will  drain 
about  100,000  acres  of  land,  the  approximate 
cost  being  about  $330,000.  Bids  are  to  be 
opened  at  Caruthersville,  Mo,  on  Nov.  20. 

Competitive  plans  are  now  being  prepared 
for  two  good  sized  buildings.  One  of  these  is 
the  new  Sophie  Newcomb  memorial  college, 
which  is  to  be  a  part  of  Tulane  University  at 
New  Orleans.  The  whole  group  of  buildings, 
12  in  number,  is  to  cost  $2,000,000,  the  first 
two  buildings  to  be  erected  costing  $600,000. 
The  other  building  is  the  new  $2,000,000  to 
$3,000,000  museum  of  fine  arts  to  be  erected  in 
the  city  of  Minneapolis.  This  museum  group 
is  to  be  erected  in  sections,  the  first  to  cost 
about  $500,000. 

The  U.  S.  Government  is  now  calling  for 
bids  on  a  good  sized  rock  excavation  job  in 
New  York  harbor.  The  work  calls  for  the  re- 
moval of  obstructions  in  Middle  Reef  in  Hell 
Gate,  Middle  Ground  off  Sunken  Meadow  and 
in  channel  between  North  and  South  Brother 
islands,  East  River,  New  York.  From  Middle 
Reef  6,483  cu.  yds.  of  material  is  to  be  re- 
moved, from  Middle  Ground  28,064  cu.  yds. 


and  from  the  channel  between  North  and 
South  Brother  islands  14,200  cu.  yds.  The  to- 
tal amount  available  for  payments  of  contract- 
ors on  the  above  work  is  $575,000. 

A  good  sized  macadam  road  contract  is  now 
being  advertised  by  the  Maryland  State  Road 
Commission.  This  work  calls  for  the  building 
of  six  sections  of  state  highway  aggregating 
22%  miles.  Of  this  total  2.6  miles  are  to  be 
constructed  in  Anne  Arundel  County,  2.9  miles 
in  Calvert  County,  3  miles  in  Carroll  County, 
4.39  miles  in  Garrett  County,  and  9.4  miles  in 
Prince  George's  County.  Bids  are  to  be 
opened  Nov.  15,  at  Baltimore,  Md. 

The  State  Treasurer  of  California  has  sold 
$1,000,000  of  the  San  Francisco  harbor  im- 
provement bonds.  This  is  the  first  sale  of  the 
$9,000,000  issue  authorized  at  the  last  session 
of  the  legislature. 


at  the  time  it  was  taken  he  was  not  aware  that 
anyone  was  observing  his  movements. 


The  sad  tale  in  our  last 
Troubles       issue  of  the  surveyor  and 
of  an  Instru-  n's  ass'stant  has  moved  a 
correspondent  to  send  us  a 
mentman.      photograph,  a  reproduction 
of   which   is  given  below. 
This  instrumentman  was  engaged  on  location 
work  for  the  new  line  from  Mariana,  Ark.,  to 
Camden,  Ark,  now  under  construction  for  the 


Rock  Island  system.  His  rodman  was  an 
Arkansas  cracker  who  established  a  reputation 
as  being  the  only  known  man  in  captivity  who 
could  go  to  sleep  standing  up.  This  cracker 
did  everything  wrong.  Usually  the  man  with 
the  instrument  was  able  to  find  words  to  ex- 
press his  feelings,  but  sometimes  when  some- 
thing particularly  exasperating  occurred  even 
speech  failed  him.  The  photograph  was  taken 
at  one  of  these  trying  moments  and  shows  the 
instrumentman  giving  vent  to  his  emotions  by 
jumping  on  his  hat.  It  might  be  added  that 
the  engineer  did  not  '"pose"'  for  the  picture ; 
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Several  ex  perimental 
Service  Tests  roa('s  have  been  constructed 
f  P't  ^or         PurPose  °f  testing 

Ot  City  various  kinds  of  road  ma- 
Pavements.  terials  under  similar  traffic 
and  weather  conditions.  The 
Borough  of  Manhattan  of  New  York  City  is 
about  to  use  a  similar  plan  for  a  service  test 
of  several  types  of  city  street  pavements.  Ar- 
rangements have  been  made  to  lay  some  12 
varieties  of  pavements,  now  in  use  in  other 
cities,  on  the  stretch  of  Second  Ave,  between 
23rd  St.  and  Houston  St.  The  specimen  mate- 
rials to  be  laid  in  Second  Ave.  will  include  the 
following:  (1)  Manufactured  asphalt  laid  hot 
on  an  open  binder.  (2)  The  same  asphalt  laid 
on  closed  binder.  (3)  Rock  asphalt  laid  in 
sheets.    (4)  Rock  asphalt  laid  in  cut  blocks. 

(5)  Manufactured  asphalt  laid  cold  in  blocks. 

(6)  Wood  block  of  long  leaf  yellow  pine, 
treated  with  20  lbs.  of  creosote  to  the  cubic 
foot.  (7)  Short  leaf  yellow  pine,  treated 
with  16  lbs.  of  creosote  to  the  cubic  foot.  (8) 
Rectangular  blocks  of  close  clipped  granite  of 
5  ins.  depth.  (9)  Rectangular  blocks  of  sand 
stone.  (10)  Sand  stone  cut  in  cubes  of  5  ins. 
Cll)  Hard  burnt  ground  shale  (vitrified  brick) 
cut  in  blocks.  (12)  Natural  Australian  hard 
wood,  of  type  used  in  Melbourne  and  Sydney. 
The  foundations  laid  for  all  of  these  pave- 
ments includes  a  6-in.  depth  of  concrete.  In 
stone  block  types,  it  will  be  grouted  with  cem- 
ent instead  of  tar.  In  as  much  as  these  pave- 
ments will  be  under  identical  traffic  conditions, 
the  results  of  the  tests  should  be  of  consider- 
able use  for  future  guidance. 


Time  is  no  object  to  the 
Railroad       average  native  of  the  trop- 
.       .     ics.    Why  do  a  thing  today 
Promotion  m  when  it  can  be  done  as  wel] 

the  Tropics,  tomorrow  is  the  belief  of 
most  of  them.  A  story  is 
told  of  the  late  Sylvanus  Miller,  the  civil  engi- 
neer, which  illustrates  this  tropical  indifference 
to  the  value  of  time.  At  one  time  Mr.  Miller 
was  engaged  in  a  railroad  enterprise  in  Cen- 
tral America.  Seeking  local  support,  he  at- 
tempted to  point  out  the  advantages  that  would 
follow  the  construction  of  the  road.  He  asked 
a  native:  "How  long  does  it  take  you  to  carry 
your  goods  to  market  by  muleback?"  "Three 
days"  was  the  reply.  "There's  the  point,"  said 
Miller.  "With  our  road  in  operation  you  could 
take  your  goods  to  market  and  be  back  home 
in  one  day."  "Very  good,  senor,"  answered 
the  native.  "But  what  would  we  do  with  the 
other  two  days?" 


The  Georgia  Railway  &  Power  Co,  a  $27,- 
000,000  corporation  formed  for  the  purpose  of 
bringing  together  the  hydro-electric  plants  in 
the  Piedmont  section  of  Georgia,  was  for- 
mally organized  at  Atlanta  on  Oct.  22,  with 
Charles  Magee,  of  Toronto,  Canada,  as  presi- 
dent. Approval  of  the  Georgia  Railroad  Com- 
mission is  asked  for  an  issue  of  $30,000,000  of 
bonds,  bearing  5  per  cent  interest  and  to  run 
65  years,  secured  by  a  deed  of  trust  to  the 
Fidelity  Trust  Co.  of  Philadelphia.  Among 
the  principal  properties  involved  in  the  con- 
solidation are  the  projects  at  Tallulah  Falls, 
Gainesville.  Buford,  Newnan  and  on  the 
Etowah  River,  as  well  as  property  for  reser- 
voir purposes  above  Tallulah  Falls. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

®P.  W.  Turner.  Birmingham,  Ala.,  has  been 
awarded  the  contract  for  the  grading  work 
for  the  proposed  lumber  railroad  of  the  Kaul 
Lumber  Co.,  of  Birmingham,  which  is  to  ex- 
tend from  Tuscaloosa  25  miles  to  timber 
lands.  The  grading  work  for  the  railroad 
amounts  to  about  225,000  cu.  yds. 

It  is  expected  that  the  Cullman  Coal  &  Coke 
Co.,  of  Cullman,  will  shortly  resume  work 
on  the  completion  of  its  new  railroad  from 
Cullman  to  Juliana,  28  miles  southwest  of 
Cullman,  to  which  was  formerly  known  as 
the  Bremen  Coal  fields.  At  present  the  grad- 
ing is  about  80  per  cent  completed.  G.  H. 
Tenbrook,  St.  Louis,  Mo.,  is  President. 

The  stockholders  of  the  Birmingham  & 
Northwestern  Ry.  will  vote  Nov.  23  on  a 
proposal  to  authorize  a  mortgage  to  secure 
first  mortgage  bonds  at  $17,500  per  mile  for 
the  construction  of  the  road,  incorporated  a 
year  ago. 

The  City  Commissioners  of  Montgomery, 
Ala.,  have  granted  the  Montgomery  &  Chat- 
tanooga Ry.  a  franchise  to  enter  the  city.  It 
is  stated  that  construction  work  on  this  road 
will  be  started  shortly.  Matt  Stokes,  Mont- 
gomery, is  the  promoter. 

Arkansas. 

®The  Jonesboro  &  Nettleton  Interurban  R. 
R.  Co.  has  completed  surveys  and  has  se- 
cured the  capital  for  the  construction  of  its 
5-mile  line.  The  construction  contract  has 
been  let  to  Hemingway  &  Co.  J.  E.  Thomp- 
son, Jonesboro,  Ark.,  is  Vice  President  of  the 
railroad. 

The  Central  Arkansas  &  Eastern  R.  R.  be- 
gan the  operation  of  trains  into  Little  Rock 
on  Oct.  22.  This  road  extends  from  England 
to  Stuttgart,  a  distance  of  27  miles,  and  from 
Stuttgart  to  Hazen,  a  distance  of  20  miles. 
Robert  M.  Foster  of  St.  Louis  is  president. 
The  Cotton  Belt  will  operate  the  line  under  a 
30-year  lease  and  will  use  the  road  from  Stutt- 
gart to  England  as  a  cut-off  for  through  busi- 
ness from  Little  Rock  to  Memphis  and  St. 
Louis,  and  for  the  train  service  of  the  Gillette 
branch  of  the  Cotton  Belt  thereby  reducing 
the  mileage  about  21  miles.  England  will  be 
the  division  point  for  the  exchange  of  passen- 
gers from  Camden  trains,  instead  of  Althei- 
mer,  as  heretofore. 

The  Tonesboro,  Lake  City  &  Eastern  R.  R. 
is  reported  to  plan  the  construction  of  an  ex- 
tension from  Wilson,  Ark.,  to  Memphis,  be- 
tween the  Frisco  tracks  and  the  Mississippi 
River.  R.  E.  L.  Wilson,  Memphis,  Tenn.,  is 
president  of  the  company. 

Reports  from  Selma,  Ala.,  state  that  work  is 
progressing  rapidly  on  the  Louisville  &  Nash- 
ville branch  from  Meridian  to  a  connection 
with  the  Myrtlewood  branch  at  Myrtlewood. 

Arizona. 

The  Santa  Fe  System  plans  on  the  following 
improvements  in  Arizona  for  the  near  future, 
remodeling  of  interlocking  plant  at  Ash  Fork, 
to  cost  $5,000;  drilling  deep  well  at  Pica  at  a 
cost  of  $22,000;  constructing  a  deep  well  at 
I  louck,  to  cost  $-1,400. 

California. 

®H.  A.  Hanson,  Fresno,  has  been  awarded 
the  contract  for  the  bridge  work  on  the  Fres- 
no, Hanford  &  Summit  Lake  Interurban  R.  R. 
Co.'s  line  from  Fresno  to  Kingsbury  and  Ccn- 
tcrvillc.  There  are  only  one  or  two  large 
bridges  on  the  line,  but  there  will  be  a  number 
of  concrete  culverts. 

Work  has  been  started  by  the  Santa  Fc 
v  f  in  extending  and  enlacing  the  wharves 
and  freight  sheds  at  the  mole  at  Ferry  point, 
Richmond,  Cal.  The  cost  of  the  work  is  esti- 
mate! at  $75,  

The  City  Council,  San  Francisco.  Cal.,  lias 
passed  an  ordinance  authorizing  the  United 
Land  CO.  to  construct  and  maintain  a  spur 
!.nk  from  a  point  on  tin    \tchison,  Topcka 


Santa  Fe  in  Arthur  Ave.  to  Block  523,  Ken- 
tucky Ave. 

Committees  have  been  appointed  to  solicit 
stock  subscriptions  for  the  proposed  new  elec- 
tric railroad  between  Nevis  and  the  Western 
Pacific  R.  R.  The  route  of  this  road,  as  pro- 
posed, is  from  a  point  on  the  Western  Pacific 
between  Keddie  and  Twain,  up  Indian  Creek 
by  way  of  Indian  Falls,  Crescent  Mills  and 
Greenville  and  entering  the  Big  Meadows 
through  Wolf  creek.  This  route  presents  no 
difficulties  of  construction.  The  only  costly 
work  would  be  the  building  of  a  bridge  across 
Indian  Creek  from  the  Western  Pacific.  This 
bridge  would  be  about  300  ft.  long  and  150  ft. 
high.  The  wagon  road  now  being  built  be- 
tween Greenville  and  Nevis  is  on  railroad 
grade  and  might  be  utilized  as  a  part  of  the 
grading.  J.  E.  Sexton,  Hartwell,  Cal.,  is 
interested. 

The  Redlands  University  R.  R.  Co.,  pro- 
jecting a  3-mile  electric  railway  on  East  Colton 
Ave.,  at  Redlands  from  Orange  St.  to  Crafton, 
Cal.,  has  completed  its  surveys  and  has  secured 
about  one-half  of  the  construction  capital. 
Construction  contracts  will  be  let  about  Dec. 
1.  E.  A.  Moore,  Redlands,  Cal.,  is  Chief  En- 
gineer, and  Gardner  S.  Turrill,  Redlands,  is 
President. 

The  San  Jose  &  Alameda  R.  R.  Co.,  of  San 
Jose,  has  filed  its  articles  of  incorporation. 
The  company  has  a  capital  stock  of  $120,000, 
and  has  already  secured  the  entire  right-of- 
way  for  its  projected  12-mile  line,  which  will 
connect  with  the  San  Jose  railroad's  line  at 
the  southerly  city  limits  of  San  Jose.  The 
directors  are  H.  F.  Latham,  C.  P.  Anderson 
and  D.  M.  Burnett. 

The  San  Joaquin  Valley  Electric  Ry.  Co., 
M.  S.  Brackett,  General  Manager,  Stockton, 
which  has  completed  the  grading  work  and 
commenced  laying  steel  on  its  line  from  Stock- 
ton to  Modesto,  is  understood  to  have  taken 
up  the  matter  of  building  a  line  to  Kerman. 

The  Santa  Fe  System  has  planned  upon  the 
following  improvements  for  California:  In- 
stalling automatic  signals  at  Ferry  Point  at  an 
estimated  cost  of  $3,350;  constructing  an  ex- 
tension of  passenger  depot  at  same  place,  for 
which  $10,000  has  been  appropriated. 

Colorado. 

The  Santa  Fe  System  contemplates  making 
the  following  minor  improvements  in  Colo- 
rado: Constructing  additional  water  facilities 
at  Bloom  at  an  estimated  cost  of  $8,200  and 
construction  of  new  passenger  depot  at  Hollv 
to  cost  $20,000. 

Preliminary  surveys  have  been  made  and  the 
capital  has  been  partly  secured  for  the  con- 
struction of  the  projected  100  mile  line  from 
Montrose  to  Bed  Rock,  Colo.,  for  the  Paradox 
Pacific  Construction  Co.  It  is  probable  that 
the  construction  contract  may  be  let  some  time 
in  1912,  but  at  the  present  time  the  plans  are 
too  indefinite  to  give  detailed  information.  The 
various  irrigation  companies  interested  in  this 
country,  together  with  mine  owners,  are  behind 
this  road.  J.  G.  Harmon,  Denver,  Colo.,  is 
chief  engineer.  J.  A.  Becker,  Montrose,  Colo., 
is  interested. 

The  Scenjc  Incline  Ry.  Co.,  of  Manitou,  in- 
corporated the  middle  of  last  month,  proposes 
the  construction  of  a  cable  railway  to  the  top 
of  Pike's  Peak.  J.  Frank  Campbell,  Oliver 
D.  Dick  and  D.  II.  Rupp  arc  incorporators. 

It  looks  as  though  work  will  be  started 
soon  on  the  Hudson  to  Greeley  line  of  the 
Burlington,  as  reports  from  Hudson  state  that 
timbers,  tics,  etc.,  needed  are  being  stacked  in 
the  Hudson  yards.  All  rights  of  way  have 
been  secured  and  it  is  likely  that  construc- 
tion on  the  25-mile  cut-off  between  Greeley 
and  Hudson  will  be  rushed. 

Connecticut. 

The  directors  of  the  New  York,  New  Haven 
&  Hartford  K.  R.  have  appropriated  $L)t»it.()(tlt 
for  the  preliminary  work    for  the  proposed 


$1,200,000  station  at  New  Haven,  Conn.  Pre- 
liminary to  the  construction  of  this  station 
certain  streets  will  have  to  be  discontinued, 
and  the  sewers  changed,  gas  pipes  laid  and 
electric  conduits  put  in.  Union  Ave.  will  also 
be  raised  in  grade  and  paved. 

Florida. 

The  Louisville  &  Nashville  R.  R.  is  planning 
to  construct  a  brick  passenger  station  at 
Pensacola,  Fla.,  and  in  connection  with  this 
station  will  make  some  additions  to  and 
changes  in  its  yard.  Plans  for  the  new  station 
have  not  yet  been  prepared. 

Georgia. 

Surveys  are  to  be  made  shortly  for  an  ex- 
tension of  the  Union  Point  &  White  Plains 
R.  R.  from  White  Plains  to  Sparta.  This 
road  is  14  miles  long  and  is  operated  by  the 
Georgia  R.  R.,  of  which  Thos.  K.  Scott,  Au- 
gusta, Ga.,  is  General  Manager. 

Idaho. 

The  Idaho-Oregon  Light  &  Power  Co.  of 
Boise,  Idaho,  has  purchased  the  property  of 
the  Boise  Valley  Ry  Co.,  which  has  been  oper- 
ating 33  miles  of  electric  line.  It  is  stated  that 
the  owners  will  spend  immediaely  at  least 
$250,000  in  improvements  on  the  road.  The 
improvements  will  include  the  building  the 
connecting  link  between  the  Morris  Hill  and 
South  Boise  lines  of  the  road,  an  extension 
to  some  point  not  yet  named  out  of  Nanipa, 
and  new  freight  and  passenger  stations. 

The  Oregon  Short  Line  R.  R.  is  making 
rapid  progress  installing  heavier  rails  on  the 
Wood  River  branch,  all  the  work  having  been 
completed  to  Richfield,  Idaho.  It  is  hoped  to 
reach  the  terminus  at  Ketchum  before  the 
snow  flies. 

Illinois. 

At  an  annual  meeting  of  the  stockholders 
of  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.  the  lease  of  two  roads  to  the  Big 
Four  were  approved.  The  more  important 
of  these,  the  Evansville,  Mt.  Carmel  &  North- 
ern, owns  33  miles  of  road  from  Mt.  Car 
mel,  111.,  to  Evansville.  The  latter  point  is 
an  important  Ohio  River  crossing  and  the  new 
line  enables  the  Big  Four  to  connect  there 
with  the  Louisville  &  Nashville.  The  other 
leased  line  is  the  Saline  Valley  Ry.,  extending 
from  Harrisburg  to  Marion,  111.,  a  distance 
of  22  miles. 

The  Central  Illinois  Interurban  R.  R.  Co. 
has  been  incorporated  with  a  capital  stock  of 
$100,000  and  proposes  to  construct  an  inter- 
urban line  from  Kcwanee  in  Henry  County 
to  a  point  in  or  near  the  City  of  Henry,  in 
Marshall  County.  The  capital  stock  is  $100,- 
000,  and  the  incorporators  and  first  board  of 
directors  are  C.  N.  Gerarde.  Bradford;  E.  A 
Beadle.  Kcwanee;  H.  R.  Hess,  Whitefield;  H 
G.  Stoner,  Henrv,  and  H.  H.  Haines  of  Peo- 
ria, 111. 

The  Egyptian  Southern  Ry.  Co.  has  been 
incorporated  with  a  capital  stock  of  $10,000 
and  proposes  to  construct  a  line  from  Mc- 
Lcansboro  in  Hamilton  County  to  llcrrin  in 
Williamson  County.  The  incorporators  and 
first  board  of  directors  are  Walter  W.  Wil- 
liams, W.  Hart,  George  Powers,  L.  W.  Brand 
and  F.  B.  Nolen,  all  of  Benton,  111. 

Nicholas  &  Evans  of  Aurora  have  begun 
the  work  of  grading  for  the  new  Yorkville 
Morris  interurban  line  anil  the  work  is  to  In- 
rushed  through  to  completion. 

Several  miles  of  grading  have  been  coma 
pleted  and  one  mile  of  track  laid  for  the  pro- 
posed electric  railway  of  the  East  St.  Louis. 
Columbia  &  Waterloo  Ry.  Co.  The  line  will 
run  from  St.  Louis  to  Dupo.  Cahokia,  Prairie 
due  Pont,  Columbia  and  Waterloo,  III.,  and  il 
is  expected  to  have  cars  in  operation  between 
Fast  Si.  Louis  and  Dupo  by  Jan.  1.  The  com 
pany  will  enter  St.  Louis  over  Fads  Bridge, 
using;  the  tracks  of  the  East  St.  Louis  and 


•fa  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Suburban.  No  power  plant  will  be  erected  at 
present  by  the  new  concern,  but  it  will  buy 
power  from  the  East  St.  Louis  and  Suburban. 
When  the  system  is  completed  a  power  plant 
may  be  built.  Baxter  L.  Brown,  St.  Louis, 
Mo.,  is  Chief  Engineer. 

The  Village  Council  of  Averyville  has  grant- 
ed a  franchise  to  the  Peoria  Street  Ry.  Co., 
Peoria,  for  a  double  track  line  through  that 
place.  This  franchise  will  be  used  in  con- 
nection with  the  construction  of  the  proposed 
extension  to  Bureau,  which  may  be  undertaken 
next  year.  The  Peoria  Street  Ry.  Co.  is  a 
part  of  the  Illinois  Traction  System  controlled 
by  VV.  B.  McKinley  of  Champaign. 

The  Chicago  &  Illinois  Midland  Ry.,  Thos. 
Petersen,  Superintendent,  Taylorville,  111.,  is 
to  build  an  underpass  at  Pawnee,  111. 

The  stockholders  of  the  Chicago  &  North- 
western Ry.  Co.  have  authorized  the  directors 
to  purchase  two  subsidiary  lines,  whose  con- 
struction was  financed  by  the  Northwestern. 
These  lines  are  the  Desplaines  Valley  Railway 
and  the  Milwaukee,  Sparta  &  Northwestern. 
They  are  operated  by  the  Northwestern  under 
25-year  leases. 

It  is  reported  that  the  Chicago,  Burlington 
&  Quincy  Ry.  seriously  considers  the  using  of 
the  Buda-Rushville  branch  for  a  through  Chi- 
cago-St.  Louis  line  to  compete  with  the  C.  & 
A.  and  I.  C.  To  this  end  new  and  heavier 
steel  will  be  installed. 

Announcement  is  reported  to  have  been 
made  by  F.  W.  Cherry,  Princeton,  111.,  that 
the  Milwaukee,  Peoria  &  St.  Louis  R.  R.  will 
build  between  Rockford  and  Peoria,  111., 
through  La  Moille  and  other  towns  in  Bureau 
County. 

Indiana. 

At  a  meeting  of  the  directors  of  the  Evans- 
ville,  Chrisney  &  Eastern  Ry.  Co.  at  Evans- 
ville,  Ind.,  Oct.  23,  the  routes  of  the  new  lines 
from  Boonville  to  Chrisney  and  Lynnville, 
Ind.,  were  decided  upon.  It  is  expected  that 
the  line  from  Chrisney  will  eventually  be  ex- 
tended as  far  east  as  Louisville.  Subsidy  elec- 
tions will  be  held  in  November,  and  actual 
work  on  the  new  lines  will  start  within  30 
days  after  these  elections.  The  line  from 
Lynnville  is  to  be  extended  north  in  the  future. 

Iowa. 

Stockholders  of  the  Iowa  &  Southwestern 
Ry.,  proposed  to  build  between  Clarinda,  Col- 
lege Springs  and  Blanchard,  met  at  Clarinda, 
la.,  recently  and  voted  to  grant  a  stock  bonus 
of  51  per  cent  of  the  stock  of  the  road 
to  Neill  MacDonald  of  New  York  city,  in  con- 
sideration of  his  furnishing  $100,000,  which, 
with  $32,00#  more  to  be  raised  by  the  citizens, 
it  is  estimated,  will  be  required  to  complete 
the  road.  The  trains  must  be  running  on  this 
road  by  Dec.  31,  1911,  if  the  road  is  to  receive 
$35,000  special  taxes  voted  by  Clarinda  two 
years  ago,  and  now  collected  in  the  county 
treasurer's  office. 

Kansas. 

It  is  reported  that  several  contracts  have 
been  let  for  grading  on  the  proposed  route  of 
the  Salina  &  Tipton  R.  R.  For  this  road  Os- 
borne promised  to  raise  $10,000  and  Penn 
township  $2,500.  The  bonds  are  to  be  voted 
and  the  subscriptions  paid  according  to  the 
basis  agreed  upon  between  the  promoting 
company  and  the  people  along  the  right  of 
way.  H.  W.  Neiswanger,  Osborne,  Kan.,  is 
interested. 

The  Interurban  Construction  Co.,  of  Wichita, 
which  has  built  a  line  from  Wichita  to  New- 
ton and  now  has  a  line  under  construction  to 
Halstead,  will,  within  a  few  months  turn  its 
attention  to  the  building  of  a  line  south  from 
Wichita.  This  south  line  will  extend  to  Win- 
field  by  way  of  Belle  Plains  and  Mulvane. 
O.  A.  Boyle,  Wichita,  Kan.,  is  President. 

The  Kansas  City  &  Fort  Scott  Electric  Ry. 
Co.,  chartered  last  week  in  Kansas  with  a 
capital  stock  of  $10,000,  has  surveys  under  way 
on  the  proposed  route  through  Johnson  and 
Miami  counties  in  Kansas.  As  projected  now, 
the  line  will  start  from  a  point  on  the  Met- 
ropolitan west  of  Rosedale,  and  will  pass 
through  Stanley,  Louisburg  and  Pleasanton. 


The  $10,000  capitalization,  it  is  understood, 
covers  only  the  cost  of  making  surveys.  When 
the  cost  of  getting  the  right-of-way  and  build- 
ing the  line  is  completed,  it  is  understood  the 
capitalization  will  be  increased.  The  incorpo- 
rators of  the  company  are :  W.  S.  Quarles, 
Stanley ;  M.  M.  Sweetman,  Kansas  City,  Mo. ; 
D.  E.  Ainsworth  and  T.  W.  Conboy,  Stilwell ; 
W.  H.  Foster,  O.  K.  Reed,  C.  Kohlenberg,  C. 
A.  Bodenhammer  and  R.  J.  Rogers,  Louis- 
burg; M.  Langan,  Paola ;  A.  Graves,  Drexel ; 
John  Rose,  Merriam ;  J.  Frank  Smith,  Pleas- 
anton. 

Kentucky. 

Engineers  of  the  Louisville  &  Nashville  R. 
R.  Co.  are  reported  at  work  surveying  two 
routes  from  Paris,  Ky.,  to  Mt.  Sterling.  One 
party  is  stationed  near  the  "Half-way  House," 
four  miles  from  Paris ;  another  is  working 
near  North  Middletown,  while  the  third  is 
working  on  the  line  between  North  Middle- 
town  and  the  Montgomery  County  line.  It  is 
stated  that  the  line  through  Bourbon  and 
Clark  Counties  can  be  built  at  comparatively 
small  cost,  very  little  grading  and  filling  being 
required.  The  new  line  will  be  used  princi- 
pally for  freighting  purposes,  but  a  passenger 
service  will  also  be  maintained.  R.  Montfort, 
Louisville,  Ky.,  is  Construction  Engineer. 

Maine. 

Surveys  have  just  started  for  the  proposed 
line  of  the  Eastern  Maine  R.  R.  Frederick 
Danforth,  Bangor,  Me.,  is  chief  engineer,  and 
F.  O.  Beal,  Bangor,  Me.,  is  treasurer. 

The  new  owners  of  the  Portland  &  Bruns- 
wick Street  Ry.  proposes  to  reballast  the  road 
bed  and  lay  new  ties.  A  motor  generator 
has  been  ordered,  which  will  replace  the  steam 
generating  plant  at  Freeport,  so  that  the  cur- 
rent to  operate  the  road  will  be  taken  from 
Brunswick.  This  plan  will  necessitate  the 
rebuilding  of  about  nine  miles  of  transmis- 
sion line.  New  cars  are  being  built  at  La- 
conia,  N.  H.,  for  the  road,  and  other  im- 
provements are  contemplated.  Harry  B. 
Ivers,  Lewiston,  Me.,  is  interested. 

The  State  Railroad  Commission  has  author- 
ized a  bond  issue  of  $5,000,000  by  the  Port- 
land Terminal  Co.,  to  enable  it  to  take  over 
the  property  of  the  Boston  &  Maine  and  the 
Maine  Central  railroads  in  Portland,  West- 
brook  and  South  Portland.  The  Portland  Ter- 
minal Co.  was  organized  under  an  act  of  the 
present  legislature  as  a  holding  company  for 
the  property  of  the  two  railroads  in  the  above- 
named  places.  The  bonds  are  to  be  guaran- 
teed by  railroad  companies. 

Advices  from  Harmony,  Me.,  state  that  the 
Maine  Central  R.  R.  is  soon  to  build  the  pro- 
posed extension  from  Main  Stream  to  Har- 
mony. The  company  has  petitioned  the  State 
Railroad  Commission  for  new  location  in  place 
of  the  one  surveyed  for  the  Sebasticook  & 
Moosehead  R.  R.  before  it  was  merged  with 
the  Central. 

Maryland. 

Stockholders  of  the  Baltimore  &  Virginia 
Ry.  Co.  met  recently  at  Baltimore  and  elect- 
ed as  directors  Littleton  M.  Sturgis,  Balti- 
more; C.  Henrv  Anderson,  L.  W.  Hopkins, 
Edward  L.  Walsh,  'L.  E.  Hollomon,  H.  L. 
White  and  J.  Royal  Tippett.  The  board  later 
elected  Littleton  M.  Sturgis,  president ;  C. 
Henry  Anderson,  vice-president;  Edward  L. 
Walsh,  treasurer,  and  L.  E.  Hollomon,  sec- 
retary. This  is  the  first  direct  organization 
of  this  road  since  the  present  promoters  un- 
dertook to  rehabilitate  the  old  Drum  Point 
Line  through  Anne  Arundel  and  Calvert 
Counties.  It  is  said  these  promoters  have  re- 
graded  22  miles  of  the  right  of  way  from 
Millersville  toward  Birdsville,  in  Anne 
Arundel  County,  and  that  the  ties  are 
ready  to  be  laid  and  that  the  rails  have  been 
ordered  and  will  soon  be  delivered. 

The  Frederick  R.  R.,  O.  B.  Cobleintz,  Chief 
Engineer,  Frederick,  Md.,  has  made  a  survey 
for  a  line  from  Jefferson  to  Brunswick,  a  dis- 
tance of  about  six  miles.  Jefferson  is  the 
terminal  of  the  Braddock  and  Jefferson  Di- 
vision of  the  Frederick  R.  R.  Some  three 
years  ago  a  survey  was  made    by    way  of 


I'etersville,  which  covered  a  distance  of  about 
nine  miles  and  the  new  survey  has  been  made 
to  get  as  near  as  possible  to  a  direct  line  to 
Brunswick.  No  definite  decision  has  been 
reached  as  to  building  this  connecting  link 

Massachusetts. 

The  Southern  New  England  Railroad  Cor- 
poration, a  Grand  Trunk  project,  recently  or- 
ganized for  the  purpose  of  constructing  a  new 
steam  railway  between  Palmer.  Mass.,  and 
Providence,  R.  I.,  has  petitioned  the  Hampden 
County  Commissioners  for  the  necessary  rights 
for  crossing  and  re-locating  highways.  Tin 
Massachusetts  Railroad  Commissioners  re- 
cently approved  the  issuance  of  $1,000,000  of 
stock  by  the  company  for  proposed  work. 

The  Boston  &  Eastern  Electric  R.  R.  Co.  is 
continuing  its  work  of  securing  the  final  route 
for  its  projected  line.  Last  week  the  company 
petitioned  the  Board  of  Railroad  Commis- 
sioners to  fix  the  route  in  the  nine  localities 
through  which  the  road  is  to  pass.  It  ap- 
pears from  the  company's  petition  that  it  is  in 
agreement  with  the  local  authorities  in  every 
place  except  Lynn  and  Chelsea.  In  Lynn  the 
local  authorities  desire  a  tunnel  through  the 
city,  while  the  road  is  willing  to  construct  a 
tunnel  only  under  High  Rock.  In  Chelsea  the 
Board  of  Control  has  granted  the  main  lint- 
location  which  the  company  desires,  but  has 
refused  to  authorize  a  branch  line  to  Revere 
Beach. 

Michigan. 

Mayor  Rietdyk  of  Muskegon,  Mich.,  has 
called  a  conference  of  the  City  Council  and 
residents  of  Muskegon  and  Oceana  township 
for  the  early  part  of  November  to  further 
the  project  of  a  Muskegon-Hesperia  interur- 
ban line.  The  meeting  will  be  held  at  the 
city  hall  and  an  effort  will  then  be  made  to 
interest  eastern  capital  in  the  plan.  The  pro- 
posed line  is  to  run  from  Muskegon  north  to 
Hesperia,  tapping  a  rich  fruit  district  now 
almost  entirely  without  railroad  facilities. 

A  project  is  under  consideration  for  the 
constructon  of  a  40-mile  railroad  from  Wyan- 
dotte thror>h  Ypsilanti  to  Ann  Arbor.  P.  N. 
Jacobsen,  Detroit,  Mich.,  is  the  promoter. 

The  Northern  Construction  Co.,  which  built 
the  Michigan  United  Ry.  branch  between  Lan 
sing  and  Owosso,  has  moved  its  offices  from 
Morrice  to  Owosso,  which  is  taken  to  signify 
an  early  beginning  of  work  on  the  Owosso- 
Saginaw  line. 

Minnesota. 

The  Mesaba  Ry.  Co..  of  Virginia,  Minn., 
has  filed  with  the  City  Clerk  of  Virginia  for- 
mal acceptance  of  the  street  railway  franchise 
granted  by  the  city  council  about  two  months 
ago,  together  with  a  $5,000  bond  for  compli- 
ance with  the  terms  of  the  franchise.  It  is 
said  that  during  the  winter  all  of  the- right-of- 
way  will  be  secured  and  the  company  will  be- 
gin work  upon  the  railroad  early  in  the  spring 
The  road  is  to  be  44  miles  long  and  will  con- 
nect Virginia.  Eveleth,  Gilbert,  Buhl,  Hibbing. 
Chisholm,  Mountain  Iron,  and  possibly  other 
towns. 

S.  O.  Bridston,  Ulrich  Huss  and  Nels  Haag- 
enson,  of  Fergus  Falls.  Minn.,  have  applied 
to  the  City  Council  of  that  place  for  a  fran- 
chise for  a  street  car  line  which  they  propose 
to  begin  building  this  fall  if  they  get  the 
franchise,  from  the  N.  P.  station  to  the  state 
hospital  via  Mill  St.,  Cavour  and  Union 
Aves.  The  question  will  doubtless  come  be- 
fore the  voters  late  this  fall  in  the  form  of 
a  special  election  to  vote  on  the  franchise 

Duluth  and  the  Ranges. 

BY  PETER  E.  MEAGHER. 

®It  has  been  reported  that  Dale  &  Baum- 
gardner,  General  Contractors,  have  been 
awarded  a  three-mile  railroad  contract  bv  the 
Northern  Pacific  Ry.  in  the  vicinity  of  Deer 
wood,  Minn.  At  the  time  of  this  writing  it 
has  not  been  confirmed. 

®A.  Guthrie  &  Co.,  General  Contractors, 
were  awarded  a  contract  by  the  Northern  Pa 
cific  Ry.  to  build  a  branch  five  miles  long 
This  runs  from  Deerwood,  Minn.,  to  one  of 
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the  iron  mines  on  the  new  Cuyuna  Range. 
Work  has  already  been  started. 

C.  J.  A.  Morris,  of  Morris  &  Shepard,  Gen- 
eral Contractors,  spent  a  couple  of  days  in 
the  city  last  week.  He  stated  that  their  work 
on  the  Great  Northern  R.  R.  in  Montana,  and 
on  the  Dan  Patch  Line  in  Minnesota,  was  all 
covered  and  progressing  very  nicely.  He  ex- 
pected to  have  same  completed  this  season. 
He  also  said  that  their  several  concrete  jobs 
were  in  very  nice  shape. 

Arthur  Mitchell,  of  Mitchell  &  McGary,  was 
a  caller  and  reported  that  they  were  just 
about  through  with  their  work,  and  were  in 
the  market  for  some  new  contracts. 

Melvin  Pattison,  General  Manager  of  Sales 
for  the  Brown  Hoisting  Machinery  Co., 
Cleveland,  O.,  was  a  caller  at  this  office,  and 
reported  that  the  $1,500,000  coal  dock  that 
they  were  building  for  the  Pittsburg  Coal  Co. 
at  Duluth,  was  completed  and  accepted  by  the 
General  Manager  and  Chief  Engineer  of  the 
Coal  Company  last  week.  This  is  one  of  the 
largest  hard  coal  docks  on  the  chain  of  lakes, 
and  has  the  most  modern  machinery  for  the 
handling  of  coal.  They  unloaded  out  of  a 
boat  on  a  trial  test  10,000  tons  in  about  ten 
hours.  This  was  done  with  three  unloading 
rigs. 

There  is  a  rumor  here  at  the  present  time 
that  one  of  the  Canadian  railroads  would 
build  into  Duluth ;  and,  if  they  did,  it  would 
mean  the  letting  of  quite  a  large  railroad  con- 
tract, and  the  building  of  a  large  ore  dock. 
Nothing  authentic  about  this  is  obtainable  at 
the  present  time. 

Contractors  on  the  new  extension  of  the 
Soo  Line  from  Frederick,  Wis.,  to  Duluth, 
are  rapidly  finishing  up  their  work,  and  it  is 
expected  that  the  grading  will  be  entirely  com- 
pleted bv  Jan.  1,  1912. 

Dale  &  Baumgardner,  contractors,  are  at 
the  present  time  building  some  spurs  for  the 
Soo  Ry.  to  several  of  the  mines  in  the  vicin- 
h>  of  Crosby,  Minn. 

The  labor  situation  at  the  head  of  the  lakes 
is  in  about  the  same  condition  that  it  was 
two  weeks  ago.  There  is  quite  a  bit  of  work 
for  common  laborers,  wages  being  from  $2 
to  $2.25  per  day ;  but  there  are  not  ouite 
enough  men  to  fill  all  the  positions. 

It  has  been  reported  here  recently  that 
contracts  for  two  or  three  large  coal  docks 
will  be  let  in  the  near  future.  There  is  also 
some  talk  of  one  of  the  largest  mining  com- 
panies in  this  vicinity  letting  a  stripping  con- 
tract amounting  to  several  million  yards.  This 
is  all  talk,  and  I  cannot  say,  at  the  present  time, 
whether  there  is  any  truth  in  the  rumor  or 
not. 

Contractors  and  others,  when  in  this  vicin- 
ity, are  cordially  invited  to  make  the  offices 
of  Peter  E.  Meagher,  No.  409  West  Michigan 
St.,  Duluth,  Minn.,  their  headquarters  while 
here. 

Mississippi. 

The  Southern  Railway  &  Navigation  Co.,  D. 
K.  Jeffries,  President,  Pullman  Bldg.,  Chicago, 
111.,  now  operating  a  line  of  steam  railroad  in 
Concordia  Parish,  La.,  and  projected  to  run 
from  Natchez  to  Alexandria,  La.',  has  filed  a 
proposition  to  buy  a  right  of  way  through  a 
bayou  in  Natchez,  the  property  of  the  city. 

Missouri. 

®The  Kansas  City  Terminal  Ry.  Co.  has 
awarded  a  $350,000  contract  to  Bernard  Cor- 
rigan,  Kansas  City,  Mo.,  for  grading  for  the 
Burlington  connection.  The  line  for  which 
the  grading  is  to  be  done  will  furnish  track 
by  which  the  Wabash,  Burlington  and  Rock 
Island  trains  and  those  of  other  roads  cross- 
ing the  Hannibal  bridge  can  enter  the  new 
fetation.  The  contract  includes  grading  from 
St.  Louis  Ave.  and  Bluff  St.  to  24th  St.  and 
Pairmounl  Ave.  On  the  side  of  the  west 
bluff  from  8th  St.  to  12th  St.  a  new  Bluff  St. 
is  to  be  built  and  paved,  the  present  Bluff  St. 
having  been  vacated  by  the  city.  The  con- 
tract also  provides  for  building  an  abutment 
for  a  viaduct  over  Allen  Ave.  and  the  rc- 
taining  walls  for  a  subway  al  12th  St.  Be 
(oh    the   Burlington  connection  is  completed 


grading  will  be  necessary  on  Bluff  St.  be- 
tween 4th  and  6th  Sts. 

It  is  reported  that  the  Chicago  &  Alton  Ry. 
is  contemplating  the  construction  of  a  spur 
from  the  main  line  to  Jefferson,  Mo.,  entering 
the  city  over  a  new  bridge. 

The  Santa  Fe  System  plans  on  the  following 
improvements  in  Missouri :  Improving  the 
drainage  system  in  the  first  drainage  district  of 
the  Missouri  division,  at  a  cost  of  $10,000;  ex- 
tending passing  track  at  Carrollton,  at  an  es- 
timated cost  of  $3,800;  construction  of  tracks 
at  Wichita  to  accommodate  the  Jackson- 
Walker  Coal  &  Material  Co.,  at  a  cost  of 
$10,000. 

The  Springfield  &  Western  R.  R.  Co.  has 
secured  a  franchise  from  the  City  Council  of 
Springfield,  Mo.,  to  enter  the  city  from  the 
west  on  Division  St.  The  engineering  party 
is  now  in  the  field  making  the  permanent  loca- 
tion of  the  line  from  Springfield  west  toward 
Joplin.  M.  M.  Hollenback,  Springfield,  Mo., 
is  Chief  Engineer. 

St.  Louis  Items. 

BY  A.  B.  KOENIG. 

®The  Board  of  Public  Improvements  last 
week  awarded  the  following  sidewalk  con- 
tracts; Albert  St.,  between  Missouri 
and  Broadway,  Joseph  Knaus;  McDonald 
Ave.,  between  Grand  and  Gustine,  Joseph 
Knaus ;  Broadway,  between  Elwood  and 
Neosho,  Frank  A.  Stiers;  Broadway,  be- 
tween Neosho  and  Osage,  John  B. 
Turner ;  Cleary,  between  Dickson  and 
Cass,  Frank  A.  Stiers ;  Compton  Ave.,  be- 
tween Arsenal  and  Pestalozzi,  John  B.  Tur- 
ner; Hammett  PI.,  between  Marcus  and  Eu- 
clid, Frank  A.  Stiers ;  Obear  Ave.,  between 
Kossuth  and  Lee,  Frank  A.  Stiers ;  Ohio  Ave., 
between  Arsenal  and  Pestalozzi,  John  B.  Tur- 
ner; Osage  St.,  between  Broadway  and  Min- 
nesota, Joseph  Knaus;  Penrose  St.,  between 
Newstead  and  670  ft.  west,  Frank  A.  Stiers; 
Quincy  St.,  between  Minnesota  and  Virginia, 
Joseph  Knaus ;  Shaw  Ave.,  between  Thirty- 
ninth  and  Tower  Grove,  John  B.  Turner ; 
Theodosia  Ave.,  between  Clara  and  Good- 
fellow,  Frank  A.  Stiers;  Vista  Ave.,  between 
Boyle  and  Taylor,  Frank  A.  Stiers;  Michi- 
gan Ave.  (west  side),  between  Geyer  and  La- 
fayette, John  B.  Turner. 

®The  Board  of  Local  Improvements  of  East 
St.  Louis,  at  a  special  meeting  Tuesday  aft- 
ernoon, let  contracts  for  the  improvement  of 
four  streets,  that  will  cost  $70,449.95,  and 
ordered  plans  drawn  for  another  street  im- 
provement that  will  cost  $23,046.  "Egyptian 
wood  block"  is  to  be  employed  in  this  improve- 
ment. The  street  will  be  widened  to  80  ft., 
with  10-ft.  sidewalks  on  each  side,  and  gut- 
tered and  sewered.  This  improvement  is  re- 
garded as  the  most  important  work  under- 
taken by  the  present  administration,  because 
nine-tenths  of  the  travel  in  and  out  of  the 
city  must  pass  over  this  street. 

List  &  Gifford  Const.  Co.  at  Marianna,  Ark., 
still  have  some  nice  team  work  left  on  their 
Memphis-Marianna  cut-off  of  the  Iron  Moun- 
tain R.  R.  Write  them  to  Marianna,  Ark., 
or  New  York  Life  Bldg.,  Kansas  City,  Mo. 

Bills  authorizing  the  expenditure  of  $159,- 
000  for  increased  water  distribution  in  the 
outlying  districts  of  St.  Louis  and  for  addi- 
tional fire  nrotcction  in  certain  quarters,  were 
approved  by  the  Board  of  Public  Improve- 
ments and  have  been  introduced  in  the  House 
of  Delegates.  The  measure  authorizing  the 
purchase  of  materials  involves  an  expenditure 
of  $122,000.  The  cost  of  laying  the  pipes  and 
setting  up  (ire  plugs  and  other  attachments  will 
be  about  $37,000,  The  proposed  improvements 
include  a  3(1  in.  main  from  Baden  station  to  Cal- 
vary Ave.,  along  Broadway,  a  distance  of  about 
one   mile   in   the   so  called   high  pressure  (lis 

trict,  and  other  work  in  the  southwestern  and 

northwestern  sections  of  the  city,  to  the  cx- 

tenl  of  about  15  miles  of  pipe.   About  25,000 

ft.   arc   proposed   in   answer  to   petitions  of 

property  owners,  and  about  20,000  ft.  to  con 

licet  with  mains  now  const rueted  in  advance 
of  contemplated  street  improvements.  This 
is  the  second  set  of  ordinances  to  be  intro- 


duced by  the  water  department  this  year. 

Geo.  C.  Smith  &  Sons  have  finished  their 
drag  line  work  at  Prairie  Du  Rocher,  111.,  and 
have  this  outfit  idle  now.  They  want  a  job 
for  it. 

Wm.  Danklef  came  in  from  Glen  Arm,  111., 
where  his  outfit  is  at  work  on  the  Illinois  Cen- 
tral R.  R.  He  has  enough  work  to  keep  him 
busy  for  this  year. 

Wm.  O'Connor,  whom  we  reported  ill  in 
the  last  issue,  has  recovered  and  is  back  on 
his  work  at  Courtney,  Mo. 

Mike  Conroy  is  making  rapid  progress  with 
his  levee  work  at  Granite  City,  111. 

A.  B.  Koenig  left  here  last  Friday  with  a 
party  of  his  friends  in  a  special  car  for  Corn- 
ing, Ark.,  where  they  intend  to  spend  the 
next  ten  days  or  two  weeks  hunting  and  fish- 
ing. Lots  of  bait,  wet  and  dry,  went  with  the 
party. 

Mulvill  Bros,  of  Alton,  111.,  have  several 
small  jobs  near  Alton,  111.,  to  sub-let  to  team 

outfits. 

T.  J.  Morris  was  in  from  Hole  Gate,  Ohio, 
looking  for  work  for  his  15-team  and  machine 
outfit. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

©Bernard  Corrigan  of  Kansas  City,  Mo., 
was  awarded  a  contract  by  the  Kansas  City 
Terminal  Co.  to  construct  a  line  by  which  the 
Burlington  is  to  enter  the  new  station.  The 
consideration  was  $400,000  and  there  were  ten 
or  twelve  contractors  figuring  on  the  job.  The 
road  is  to  be  built  around  the  west  of  the  bluff 
along  Turkey  Creek,  a  continuation  of  the  old  | 
Burlington  tracks,  into  the  new  station.  There 
will  be  a  diversion  at  Allen  St.  for  a  public  i 
highway  and  another  at  Bluff  St.   The  job  will  ■ 
consist    of    excavating,    concrete  work,  the 
building  of  retaining  walls  and  construction  of 
sewers  for  drainage  purposes. 

L.  J.  Smith  is  in  the  west  this  week  looking 
over  his  extensive  contracts  in  that  section  of 
the  country.  At  the  present  time  he  has  large 
contracts  in  both  New  Mexico  and  Arizona. 

S.  D.  Tripp,  who  has  a  sub  contract  on  the  i 
Kansas  City-St.  Joe  electric  line,  has  decided  to  ' 
materially  increase  his  outfit.   Mr.  Tripp  was  a  • 
Kansas  City  visitor  this  week  and  before  he 
had  left  the  city  he  purchased  a  new  grader 
and  a  string  of  dump  wagons  for  the  work. 

F.  P.  Dellone  of  Independence,  Kas.,  was  a 
Kansas  City  visitor  this  week.  Independence  is 
making  some  extensive  improvements  just  now 
and  Mr.  Dellone  is  doing  some  of  the  contract 
work.  A  new  grader  and  dump  wagons  will 
be  seen  on  the  work  within  the  next  ten 
days. 

We  regret  to  report  that  R.  E.  O'Brien  of 
the  Cameron,  McManus  &  Joyce  Co.  is  suffer- 
ing from  an  attack  of  typhoid  fever.  How- 
ever, at  this  writing  he  is  improving  and  we 
expect  to  report  his  complete  recovery  very 
shortly.  Mr.  O'Brien  has  a  host  of  friends 
who  will  be  sorry  to  learn  of  his  illness.  At 
present  he  is  at  his  old  home  in  Keokuk,  Iowa. 

®Sten  Lund,  816  National  Reserve  Bank 
Bldg.,  Kansas  City,  Mo.,  has  just  secured  a 
very  large  stripping  contract  in  the  coal  fields 
near  Pittsburg,  Kas.  There  will  be  several 
years'  work  before  the  entire  yardage  can  be 
moved.  This  is  one  of  the  largest  contracts 
let  in  Kansas  City  this  year,  approximately 
3,000,000  yds.  being  involved.  For  doing  the 
work  Mr.  Lund  has  ordered  a  new  revolv-  i 
ing  steam  shovel.  Work  will  probably  be  : 
started  on  the  contract  about  Dec.  1. 

The  writer  had  the  pleasure  of  spending  a 
(lav  this  week  in  the  camp  of  Wood,  Bancroft 
&  Doty  near  Platte  City,  Mo.  The  surround- 
ings  of  the  camp  itself  arc  ideal.  The  work  on 
the  St.  Joe  electric  line,  for  which  Wood,  Ban- 
croft  &  Doty  have  the  contract,  has  only  been 
started  and  will  hardly  be  under  full  headway 
for  a  week  yet.    A  better  organized  and  liner 

equipped  contractors'  camp  than  this  would  be 

hard  to  find.    We  certainly  enjoyed  the  day. 

I'.  C.  Ilingston  of  the  Bueyrus  Co.,  South 
Milwaukee,  W  is.,  is  in  the  city  at  the  present 
writing.    Mr.  Kingston  says  business  is  very 
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good  now  with  his  company,  especially  in 
drag  lines  and  dredges.  As  usual  he  found 
that  there  is  great  activity  in  construction  lines 
in  and  around  this  city. 

A  letter  from  C.  W.  Marshall  this  week  is  to 
the  effect  that  he  is  getting  nicely  started  on 
his  heavy  work  near  Phcenix,  Ariz.  Mr.  Mar- 
shall also  has  extensive  contracts  at  Needles, 
Cal.  Some  time  ago  the  Ohio  Construction 
Co.,  of  which  Mr.  Marshall  was  general  mana- 
ger, was  reorganized  and  the  name  was 
changed  to  the  C.  W.  Marshall  Construction 
Co.  It  is  under  the  new  name  the  present  con- 
tracts were  taken.  A  host  of  friends  is  wish- 
ing Mr.  Marshall  success  on  his  new  work. 

The  steam  shovel  operated  by  the  Kansas 
City  Terminal  Railway  Co.  has  finished  the 
task  of  excavating  the  plaza  which  is  to  lie 
south  of  the  new  union  station.  From  the 
plaza  and  the  station  site  the  company  re- 
moved 650,000  yds.  of  earth  and  stone.  It  has 
:xcavated  165,000  cu.  yds.  from  the  grade  of 
ihe  belt  line  and  it  still  has  nearly  1,000,000 
^ds.  to  remove  from  the  grade.  There  is  still 
i  great  deal  of  excavation  to  be  done  on  the 
station  site,  but  that  is  for  the  basement  and 
-oadways.  It  is  being  done  by  sub-contract- 
Drs  to  be  paid  by  the  George  Fuller  Construc- 
:ion  Co.,  which  took  the  $4,500,000  contract  to 
;rect  the  station.  That  part  of  the  work  is  to 
De  finished  in  the  next  four  months,  but  the 
Kansas  City  Terminal  Railway  Co.  probably 
will  be  excavating  along  the  belt  line  for  the 
lext  five  years.  That  work  is  necessarily 
slow  because  it  will  have  to  be  done  without 
nterrupting  traffic.  At  the  same  time  the  sub- 
ways and  viaducts  are  being  constructed.  The 
:ontractors  and  engineers  estimate  that  5,000 
Tien  will  be  employed  next  summer  on  the 
erminal  and  station  enterprise.  About  2,500 
will  be  employed  on  the  station  site  and  an 
:qual  number  will  be  at  work  on  the  subways, 
/iaducts  and  the  grade  reduction  work  along 
he  belt  line.  The  auditing  report  of  the  Kan- 
ias  City  Terminal  Co.  shows  that  $15,000,000 
las  been  already  spent  for  real  estate,  con- 
struction and  equipment. 

The  Kansas  City  &  Fort  Scott  Ry.  Co.  was 
jranted  a  charter  with  a  capital*  stock  of 
fl0,000,  with  which  it  will  construct  and 
nanage  a  line  from  the  terminus  of  the  Met- 
ropolitan Railway  Co.  of  Kansas  City,  Kas.,  to 
Tort  Scott.  The  stockholders  as  named  in  the 
.harter  are  W.  S.  Quarles,  Stanley;  M.  M. 
sweetman,  Kansas  City,  Mo. ;  D.  E.  Ainsworth 
ind  F.  W.  Conley,  Stilwell ;  W.  H.  Foster,  O. 
i  Reed,  C.  Kohlenburg,  C.  A.  Bodenhammer, 
I  J.  Rogers,  Louisburg;  M.  Langen,  Paola ;  A. 
Jraves  Drexel,  John  Rose,  Merriam ;  J.  Frank 
Smith,  Pleasanton.  Work  will  begin  at  once 
m  the  road,  according  to  a  representative  of 
he  stockholders. 

Eight  miles  of  free  right  of  way  and  $250  in 
ash  were  subscribed  for  the  proposed  line  be- 
ween  Kansas  City  and  Fort  Scott  by  the 
?own  and  County  Club  at  Pleasanton,  Kas. 
?he  farmers  and  merchants  of  Linn  County 
re  enthusiastic  over  the  new  interurban  road, 
imich  will  pass  through  Pleasanton.  Arrange- 
lents  for  a  preliminary  survey  are  being  made 
y  the  citizens. 

Montana. 

Engineer  A.  G.  Baker  of  the  Milwaukee 
as  established  headquarters  in  Lewistown, 
nd  will  have  charge  of  the  company's 
urveys  and  preliminary  work  in  locating  the 
efinite  route  for  the  Lewistown-Great  Falls 
ne. 

Nebraska. 


New  Jersey. 

The  city  officials  of  Rahway,  N.  J.,  have 
signed  the  agreement  with  the  Pennsylvania 
R.  R.  for  the  elevation  of  tracks  through  that 
city.  According  to  the  agreement  work  must 
be  begun  within  three  months  and  be  com- 
pleted within  2V2  years.  The  improvement 
will  cost  the  railroad  company  $1,500,000. 

New  Mexico. 

A  plan  is  being  advocated  by  several  busi- 
ness men  of  Roswell,  N.  Mex.,  headed  by  G. 
W.  Shrader,  to  organize  and  construct  a  road 
from  Roswell  to  the  Texas  line,  a  distance  of 
90  miles,  eventually  connecting  with  the  Texas 
Central  at  Rotan,  Texas,  a  distance  from  Ros- 
well of  240  miles. 

The  Santa  Fe  System  plans  on  making  the 
following  minor  improvements  in  New  Mexi- 
co :  Constructing  additional  trackage  at  Al- 
buquerque treating  plant,  to  cost  $4,200;  con- 
structing protection  work  on  the  Albuquerque 
division  at  mile  post  61,  to  cost  approximately 
$3,000 ;  constructing  protection  work  at  mile 
posts  98  and  99  on  same  division,  to  cost  ap- 
proximately $3,000 ;  constructing  protection 
work  at  mile  post  851,  New  Mexico  division,  to 
cost  $10,000,  and  at  Dominion,  to  cost  $8,000. 

New  York. 

The  Delaware,  Lackawanna  &  Western  R.  R. 
is  to  erect  a  new  passenger  station  and  a  new 
freight  house  at  Syracuse,  N.  Y.  The  new 
freight  house  will  occupy  the  site  directly 
across  the  tracks  from  the  passenger  station, 
where  the  old  roundhouse  and  shops  stood 
before  the  present  buildings  were  erected  in 
the  western  part  of  the  city.  The  site  is  large 
and  will  give  the  Lackawanna  Co.  an  opportun- 
ity to  build  team  tracks  with  entrances  and 
exits  on  both  South  Clinton  and  West  Jef- 
ferson streets.  The  building  will  be  of  steel 
and  brick  construction,  450  ft.  long  by  50  ft. 
wide. 

North  Carolina. 

®The  John  T.  McKinney  Construction  Co., 
Lynchburg,  Va.,  as  noted  previously  in  this 
column,  has  the  contract  for  the  grading  work 
for  an  extension  of  the  Durham  &  South  Caro- 
lina R.  R.  from  Bonsai  to  Rawls,  N.  C.  The 
contract  covers  13  miles  of  work,  mostly  light, 
and  involves  about  60,000  cu.  yds.  of  excava- 
tion.  Six  miles  of  the  work  mav  be  sublet. 


®The  Baker  Construction  Co.  of  Omaha  has 
een  awarded  the  contract  for  the  construction 
f  a  system  of  interurban  electric  railways  to 
onnect  Omaha,  Norfolk  and  Sioux  City,  la., 
wned  by  the  Nebraska  Transportation  Co. 
-urveys  are  all  made  and  the  company  is  re- 
orted  ready  to  start  work.  There  will  be  an 
lectric  power  plant  on  the  Elkhorn  River  at 
"lk  City,  Neb.,  which  will  be  able  to  develop 
1,000  h.  p. ;  a  bridge  will  also  be  built  across 
be  river  at  Arlington,  Neb.  Bonds  are  re- 
orted  to  have  been  issued  and  sold  to  the 
mount  of  $8,000,000. 


North  Dakota. 

Steel  laying  on  the  Fargo-Surrey  line  of  the 
Great  Northern  has  been  started  at  Page,  N. 
Dak.,  and  is  progressing  nicely.  Providing 
there  is  no  extremely  cold  weather  it  is  hoped 
to  lay  steel  as  far  west  as  the  Cheyenne  and 
from  Page  to  Erie  on  the  line  to  Fargo.  Good 
progress  is  reported  all  along  the  new  line. 
From  New  Rockford  and  west  there  is  said  to 
be  considerable  heavy  grading  but  this  work  is 
coming  along  reasonably  fast.  All  the  small 
bridges  have  been  built  along  the  new  line,  and 
it  is  proposed  to  build  the  three  large  bridges 
during  the  coming  winter,  so  that  the  work 
may  be  resumed  in  the  spring  and  pushed  to  a 
rapid  completion,  possibly  by  early  fall,  1912. 

Advices  from  Wilton,  N.  Dak.,  state  that 
work  is  about  completed  on  the  Pingree- Wil- 
ton extension  of  the  Northern  Pacific.  Crews 
are  working  westward  from  Regan  and  are 
setting  a  fast  pace.  Grading  crews  have  also 
reached  Wilton  and  are  engaged  in  extensive 
terminal  work  at  that  place. 

It  is  reported  in  Fargo,  N.  Dak.,  that  the 
Great  Northern  Ry.  Co.  has  practically  decid- 
ed to  make  extensions  of  the  Great  Falls- 
Lewistown  branch  from  either  end,  giving  the 
company  a  system  running  from  the  north- 
western to  the  southwestern  corner  of  Mon- 
tana. The  purchasing  of  the  right  of  way 
from  Great  Falls  to  Lewistown  has  been  start- 
ed. The  extension  runs  through  30  miles  of 
rocky  country,  it  being  a  mountainous  region 
in  which  much  mining  is  done.  A.  H.  Hoge- 
land,  St.  Paul,  Minn.,  is  Chief  Engineer  of 
the  Great  Northern  Ry. 

Ohio. 

The  Cleveland  &  Youngstown  R.  R.  Co.,  in- 
corporated last  July,  has  applied  to  the  City 

indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Council  of  Cleveland  for  a  franchise  grant- 
ing it  the  right  to  cross  over  and  under  a 
number  of  East  Side  streets.  This  plan  was 
launched  some  six  months  ago  and  already 
about  $1,000,000  is  said  to  have  been  invested 
for  real  estate  and  for  options.  The  plans  are 
understood  to  call  for  the  construction  of  a 
4-track  steam  railroad  through  Kingsbury  run, 
passing  under  the  entire  central  market  dis- 
trict at  Cleveland,  through  a  4-track  tunnel  a 
mile  in  length  and  30  ft.  below  the  surface 
which  will  lead  to  a  new  terminal  station 
bounded  by  Ontario  St.,  Prospect  Ave.,  W. 
Third  St.  and  Canal  Road,  N.  E.  Warren 
Bicknell,  Cleveland,  O.,  is  the  promoter.  At- 
torneys Arrel,  Wilson,  Harrington  &  DeFord 
of  Cleveland  are  in  charge  of  the  general  or- 
ganization of  the  company  and  are  engaged  in 
working  out  general  details  of  the  project. 

The  Columbus  &  Southern  Ry.,  F.  C.  Rec- 
tor, President,  Columbus,  O.,  is  reported  to 
be  planning  to  have  preliminary  surveys  started 
shortly  for  an  extension  to  Allensville  in  Vin- 
ton County.  This  company  is  now  operating 
a  steam  line  from  Wyandotte  to  Fairfield,  23 
miles. 

The  City  Council  of  Akron,  O.,  has  in- 
structed that  an  ordinance  be  drawn  up  grant- 
ing the  Akron  &  Barberton  Belt  Line  R.  R. 
permission  to  cross  Hopocan  Ave.  near  Eighth 
St.  with  an  extension  of  track  to  facilitate 
freight  traffic. 

The  Erie  Railroad  Co.  has  filed  an  applica- 
tion with  the  City  Council  of  Dayton,  O.,  ask- 
ing for  permission  to  construct  two  additional 
tracks  across  Findlay  St.  to  enable  the  Nypano 
R.  R.  Co.  to  improve  its  facilities  by  obtaining 
better  access  to  its  yards  and  interchange  busi- 
ness with  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis. 

Oklahoma. 

S.  H.  Whittenberg  of  Taloga  has  been  elect- 
ed president  of  the  recently  chartered  Taloga, 
Putnam  &  Southern  R.  R.  Co.,  mentioned  in 
our  last  issue.  It  is  stated  that  the  construc- 
tion of  this  road  is  guaranteed  by  the  farmers 
living  along  the  route  of  the  road  in  Dewey 
and  adjoining  counties.  The  Board  of  Di- 
rectors also  chose  the  following  additional  of- 
ficers:  Frank  Waddell,  vice-president;  Charles 
H.  Miller,  treasurer ;  J.  E.  Ruble,  secretary, 
and  C.  W.  Musgrave,  Taloga,  general  manager. 

Eastern  and  European  capitalists  recently  in- 
spected the  lines  of  the  Oklahoma  Central 
Ry.,  and  it  is  reported  that  the  matter  of 
building  an  extension  of  the  road  to  the  north- 
west part  of  the  state  will  be  taken  up.  F.  C. 
Hand,  Purcell,  Okla.,  is  Chief  Engineer. 

The  Missouri,  Oklahoma  &  Gulf  Ry.,  J.  J. 
Harrison,  Chief  Engineer,  Muskogee,  Okla., 
has  location  work  under  way  between  Wag- 
oner and  Pittsburg,  Kan.,  and  Joplin,  Mo. 
Location  work  is  also  under  way  between 
Henryetta  and  Oklahoma  City,  and  it  is  ex- 
pected that  the  location  party  will  reach  the 
latter  city  this  month.  Two  location  parties 
are  also  in  the  field  between  Denison,  Tex., 
and  Fort  Worth. 

As  a  result  of  a  meeting  with  the  Chamber 
of  Commerce  of  Hobart,  officials  of  the  Kan- 
sas City,  Mexico  &  Orient  R.  R.  have  prom- 
ised to  take  up  with  the  Board  of  Directors 
the  matter  of  building  a  branch  line  from  a 
point  7  to  14  miles  north  of  Hobart,  Okla.,  to 
that  place.  E.  Dickinson,  Kansas  City,  Mo.,  is 
General  Manager  of  the  Orient. 

Oregon. 

The  Eugene  Belt  Line  &  Interurban  Ry.  Co., 
of  Eugene,  incorporated  last  week,  with  a 
capital  stock  of  $250,000,  proposes  to  con- 
struct a  belt  line  railway  to  connect  Eugene, 
Springfield,  Junction  City  and  Coburg.  The 
incorporators  are  C.  H.  Lavey,  Eugene  and 
John  Tinkle  and  E.  H.  Lavey  of  Portland. 

The  entire  grade  of  the  Nevada-California- 
Oregon  R.  R.  from  Davis  Creek  to  Lakeview, 
Ore.,  is  now  completed  and  steel  is  being  laid. 

Pennsylvania. 

•J»Bids  will  be  received  until  Nov.  3  by  com- 
manding officer,  Frankford  Arsenal,  Philadel- 
phia, Pa.,  for  the  necessary  labor  and  material 
for  the  construction  of  one  railroad  siding  to 

let  recently. 
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the  new  artillery  ammunition  shop  building 
No.  27. 

The  Coraopolis  &  Sewickley  Ry.  Co.  has 
beea  chartered  and  proposes  to  build  an  elec- 
tric railway  in  Moon  Township,  Coraopolis 
and  Sewickley.  This  company  was  organized 
by  the  Pittsburgh  Rys.  Co.,  which  now  oper- 
ates the  electric  line  between  Pittsburgh  and 
Coraopolis,  but  is  desirous  of  extending  its 
tracks  from  the  latter  point  to  the  south  end 
of  the  new  Sewickley  Bridge.  It  is  stated  that 
as  soon  as  the  legal  formalities  can  be  attended 
to  work  on  the  extension  will  be  started.  S.  L. 
Tone,  435  Sixth  Ave.,  Pittsburgh,  Pa.,  is  one 
of  the  incorporators. 

Surveyors  have  just  completed  the  work  of 
making  a  survey  of  the  line  of  the  Midland 
Pennsylvania  R.  R.  through  the  Lykens  Valley 
from  Gratz  east  to  Valley  View.  The  line 
from  Millersburg  to  Gratz  is  well  under  way 
and  now  preparations  are  being  made  to  start 
actual  construction  work  on  the  second  stretch 
of  the  road,  which  will  extend  eastward  as 
far  as  Ashland,  Schuylkill  County.  The  Pink- 
erton  Construction  Co.,  Philadelphia,  Pa.,  is 
making  fine  progress  on  the  section  of  the 
road  between  Millersburg  to  Gratz. 

Tennessee. 

The  Nashville,  Lafayette  &  Eastern  R.  R. 
Co.  has  been  chartered  with  a  capital  stock  of 
$10,000  and  proposes  the  construction  of  a  rail- 
road from  Westmoreland,  Tenn.,  to  Burnside, 
Ky.  The  incorporators  are  R.  L.  Morris,  W. 
H.  Whorley,  J.  L.  Holland  and  others. 

Texas. 

Good  progress  has  been  made  with  the  pro- 
motion work  for  the  proposed  interurban  line 
from  Clarksville  to  Dallas  via  Paris  and 
Greenville.  Joseph  F.  Nichols,  Greenville,  is 
the  promoter. 

The  Aransas  Pass  Harbor  Ry.  Co.,  of  Aran- 
sas Pass,  has  filed  an  amendment  to  its  charter 
providing  for  extensions  of  the  terminal  rail- 
way at  Aransas  Pass  to  make  it  a  belt  line  and 
allow  the  improvement  of  docks  by  the  com- 
pany connected  with  the  terminal  railway 
which  recently  bought  much  land  there.  The 
extension  will"  be  for  seven  and  may  be  nine 
miles,  making  the  road  12  or  14  miles  long. 

A  proposition  is  under  consideration  for  the 
construction  of  a  railroad  from  Gainesville  to 
McKinney.  via  Tioga.  A  Chicago  syndicate 
is  reported  to  be  behind  the  plan  and  it  is 
said  that  the  road  will  be  built  in  the  near  fu- 
ture if  the  three  towns  will  show  the  proper 
eagerness  for  it.  It  is  proposed  to  build  a 
road  which  would  accommodate  steam  traffic 
for  freight,  but  would  use  gasoline  motor  cars 
for  the  passenger  traffic.  E.  B.  Blanton, 
Gainesville,  Tex.,  is  interested. 

The  Santa  Fe  System  has  planned  upon  the 
following  improvements  for  the  state  of  Tex- 
as: Additional  water  facilities  at  Goldthwaite 
have  been  authorized  at  a  cost  of  $8,000;  con- 
struction of  three  engine  pits  and  tracks  at 
Brownwood  at  a  cost  of  $1,100;  sinking  of 
three  wells  to  increase  water  facilities  at 
Somerville  at  a  cost  of  $12,000;  construction 
of  a  transfer  track  at  McGregor  to  connect 
with  St.  L.  &  S.  W.  Ry.,  at  a  cost  of  $2,000; 
construction  of  a  sand  house  at  Galveston  at  a 
cost  of  $3,-500. 

Announcement  has  been  made  in  Fort  Stock- 
ton that  the  Kansas  City,  Mexico  &  Orient 
Ky.  has  decided  to  locate  a  10-stall  round 
house  and  machine  shops  in  that  city.  The 
work  of  connecting  the  line  between  Fort 
Stockton  and  Head  Crossing,  near  the  lower 
PecOl  Kivcr,  is  progressing  nicelv  and  the 
Orient  officials  expect  to  have  trains  into  Fort 
Stockton  by  early  spring.  No  announcement 
ha  been  made  ofliciall}  regarding  the  pro- 
jected Fort  Stockton-Pccos  extension  of  the 
Kansas  City,  Mexico  &  Orient  Ry. 

Information    received    from    San  Antonio, 

1 1  •  a  .  tatcs  that  right  of  way,  terminals,  per- 
manent :'l'\<  \  and  estimates  of  the  cost  of 
eonstnieiion,  together  with  I  lie  subscription  of 
$.'{.'i»),'iliO,  have  been  secured  for  the  construc- 
tion of  the  proposed  railroad  from  Smithvillc, 
!<■'.,  .  to  deepwatir  at  Aransas  Pass. 


Utah. 

The  Union  Pacific  Ry.  has  secured  all  right- 
of-way  for  the  proposed  improvement  of  its 
line  between  Ogden  and  Devil's  Gate,  just  east 
of  Uintah  at  the  opening  of  Weber  Canyon. 
The  improvements  to  be  made  consist  in  dou- 
ble tracking  the  line,  but  in  addition  to  this  an 
entirely  new  route  to  the  canyon  will  be  made. 
The  present  right  of  way  will  be  abandoned 
at  Riverdale  and  the  new  line  will  extend 
northeast,  not  again  joining  the  old  route  un- 
til the  tracks  reach  Strawberry.  At  Uintah 
station  the  new  route  will  be  600  ft.  north  of 
the  present  one.  The  new  tracks  also  will  be 
about  50  ft.  higher  at  this  point  than  the  pres- 
ent grade.  At  the  point  where  the  tracks  will 
pass  the  power  house  in  Weber  canyon  they 
will  be  100  ft.  higher  than  the  present  line. 
The  new  route  presses  the  road  against  the 
high  cliffs  and  will  require  a  great  amount  of 
rock  work.  It  will,  however,  reduce  the  per 
cent  of  grade  and  eliminate  some  of  the  severe 
curvatures. 

Vermont. 

A  plan  is  under  consideration  for  the  con- 
struction of  a  new  railroad  from  North  Troy 
to  Waterbury,  connecting  with  the  Canadian 
Pacific  at  North  Troy  and  running  through 
Lowell  and  Eden,  to  Waterbury,  where  con- 
nections would  be  made  with  the  Central  Ver- 
mont or  a  new  railroad  to  Rutland.  A  work- 
ing committee  of  three  men  from  each  of  the 
towns  along  the  route  has  been  appointed  to 
confer  with  the  Central  Vermont  and  the 
Boston  &  Maine,  and  call  a  later  meeting. 

Washington. 

®Kelly  Bros.,  Builders'  Exchange,  Tacoma, 
Wash.,  have  been  awarded  a  $75,000  contract 
for  the  erection  of  a  roundhouse,  wharf,  store- 
house and  coal  bunkers  at  Auburn,  Wash.,  for 
the  Northern  Pacific  Ry. 

®The  Weymouth  Construction  Co.,  Seattle, 
Wash.,  has  been  awarded  the  contract  for  the 
construction  of  about  two  miles  of  the  Lake 
Union  Line  for  the  Northern  Pacific  Ry. 

The  Federal  Light  &  Power  Co.,  owner  of 
the  Grays  Harbor  Railway  &  Light  Co.,  of 
which  J.  S.  Thornton,  Aberdeen,  Wash.,  is 
General  Manager,  is  understood  to  be  plan- 
ning to  build  an  interurban  line  from  Grays 
Harbor  to  Raymond,  on  Willapa  Harbor,  and 
to  also  construct  a  line  from  the  harbor  to 
Puget  Sound. 

The  city  council  of  Vancouver,  Wash.,  has 
granted  a  street  railway  franchise  to  Lawrence 
Harmon  of  Philadelphia,  Pa.  It  is  understood 
that  the  system  will  form  an  electric  subur- 
ban railroad  which  is  eventually  to  have  over 
100  miles  of  track.  The  franchise  specifies 
that  work  must  be  commenced  within  one 
year  from  April  1,  1912,  and  within  the  same 
time  IV2  miles  of  track  must  be  completed 
and  cars  thereon  in  operation. 

Articles  of  incorporation  have  been  taken 
out  for  a  subsidiary  company  which  will  build 
an  extension  of  the  North  Coast  R.  R.  (Ore- 
gon, Washington  Railroad  &  Navigation  Co. 
line)  from  North  Yakima  to  a  point  one  mile 
south  of  Auburn,  where  connections  will  be 
made  with  the  llarriman  main  line  between 
Tacoma  and  Seattle.  The  point  of  connection 
is  13  miles  from  Tacoma  and  23  miles  from 
Seattle.  The  line  will  be  117  miles  long,  ex- 
tending through  parts  of  Yakima,  Kittitas, 
Pierce  and  King  counties.  It  will  obtain  a 
water  grade  by  ascending  the  Naches  River  to 
Nachcs  Pass  and  thence  follow  the  White 
River  down  the  western  slope  of  the  Cascades 
to  Auburn.  The  line  will  parallel  the  North- 
ern Pacific  mai\i  line  across  the  Cascades,  be- 
ing south  of  the  latter  an  average  distance  of 
30  miles  Robert  Strahorn,  Spokane,  Wash., 
is  one  of  the  incorporators. 

Plans  for  n  municipal  street  car  line  extend- 
ing from  Third  Avenue  and  Stewart  St.  to 
Thorndykc  Ave.  and  Thirteenth  Ave.  West,  at 
the  south  end  of  Salmon  Bay.  have  been  con- 
sidered by  the  city  utilities  committee  of  the 

city  council  of  Seattle.     .Vtimi  was  deferred 

until  the  completion  of  the  condemnation  pro- 
ceedings for  the  acquirement  of  the  Seattle, 
Kenton  K  Southern  property.    It  is  slated  that 


in  the  event  the  award  is  not  satisfactory  to 
the  city,  it  may  be  rejected,  and  the  city  may 
then  proceed  to  parallel  that  system  through 
the  Rainier  Valley,  taking  advantage  of  the 
common  user  on  Fourth  Ave.  to  connect  the 
north  and  south  ends  of  the  city  system. 

Wisconsin. 

It  is  believed  that  surveyors  under  the  em- 
ploy of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  are  working  on  the  proposed  exten- 
sion between  Stevens  Point  and  Wausau,  Wis. 

Officials  of  the  Chicago,  St.  Paul,  Minneap- 
olis &  Omaha  Railroad  have  agreed  to  build 
at  once  a  temporary  pontoon  bridge  over  the 
new  channel  at  Black  River  Falls,  Wis.,  and 
make  a  connection  complete  with  the  bridge 
and  depot,  establishing  a  direct  route  between 
the  divided  portions  of  the  city,  providing  the 
city  allows  the  company  to  abandon  the  orig- 
inal roadbed  between  the  city  and  Wright. 
C.  W.  Johnson,  St.  Paul,  Minn.,  is  Chief  Engi 
neer  of  the  company. 

Wyoming. 

Business  men  of  Cheyenne,  Wyo.,  are  con- 
sidering forming  a  company  which  may  apply 
for  a  street  railway  franchise  at  Cheyenne,  and 
may  also  build  a  line  to  Fort  Russell. 

Construction  work  is  well  along  on  the 
electric  interurban  lines  connecting  Sheridan 
with  Monarch,  Dietz  and  Carneyville,  the  big 
coal  camps  near  Sheridan.  The  Dietz  line 
will  be  ready  for  traffic  before  the  first  of 
the  year,  rails  having  been  laid  two-thirds  of 
the  distance.  This  line  will  be  completed  in 
three  or  four  weeks. 

Canada. 

•J»Bids  will  be  received  until  noon,  Nov.  17, 
by  the  City  Commissioners  of  Saskatoon.  Sask., 
for  the  furnishing  and  erection  of  the  super- 
structure over  the  19th  St.  Subway,  in  the 
City  of  Saskatoon.  Plans  and  specifications 
may  be  seen  at  the  office  of  W.  L.  MacKenzie, 
Bridge  Engineer,  Canadian  Northern  Ry., 
Winnipeg ;  at  the  office  of  George  T.  Clark, 
City  Engineer,  Saskatoon,  and  at  the  office  of 
The  Canadian  Engineer,  Toronto  and  Mon- 
treal. 

®The  Esquimalt  &  Nanaimo  Ry.,  H.  E.  Beas- 
ley,  Superintendent,  Victoria,  B.  C,  has  award- 
ed the  contract  to  the  Westholme  Lumber  Co.. 
701  Broughton  St.,  Victoria,  for  clearing  the 
right-of-way  of  the  E.  &  N.  Railway  from 
McBride  Junction  to  Union  Bay,  34.79  miles. 
The  clearing  is  to  be  completed  by  April  1st. 
1912. 

®The.  J.  McDiarmid  Co.,  Winnipeg,  has 
been  awarded  a  contract  by  the  Great  North- 
ern Ry.  for  the  construction  of  its  new  shops 
at  Winnipeg.  The  structure  is  to  be  erected 
this  fall,  to  include  four  stall  engine  houses, 
a  yard  office,  section  foreman's  house,  a  coal- 
ing platform  and  some  other  small  buildings. 

The  directors  of  the  London  Street  Ry.  Co.. 
London,  Out.,  have  decided  to  increase  the 
capital  stock  from  $552,000  to  an  amount  not 
to  exceed  $750,000.  It  is  understood  that  this 
money  will  be  used  for  building  extensions  to 
the  present  system  in  London. 

The  necessary  by-law  authorizing  the  city 
of  Toronto  to  take  over  the  portions  of  the 
Toronto  &  York  Radial  Ry.  within  the  city 
limits,  including  the  portion  between  the 
Kingston  road  and  the  corner  of  Gerrard  and 
Main  Sts.,  has  been  introduced  in  the  City 
Council.  The  franchise  expires  on  Nov.  16, 
1912. 

Mayor  Elias  Lemon,  of  Owen  Sound,  has 
taken  steps  for  securing  a  municipal  street 
railway.  If  the  plan  is  carried  out  six  miles 
of  line  will  be  built  and  operated  by  the  town. 

C.  E.  Rust,  City  Engineer  of  Toronto,  Out., 
has  reported  to  the  Civic  Committee  on  Works 
of  that  city  recommending  the  construction  of 
subways  under  the  tracks  of  the  Grand  Trunk 
Ry.  Co.  and  the  Canadian  Pacific  Ry.  Co.  on 
Bloor  St.,  from  Lansdowne  Ave.  west  to  Dun- 
das  St.  The  Citv  Engineer  estimates  the  cost 
of  the  two  subways  at  $282,000,  not  including! 
land  damages. 

Advices  from  Winnipeg,  Man.,  state  that  tin- 
holdings  of  the  Winnipeg  Electric  Co.,  which 
Supplies  gas,  power  and  street  railway  service* 


•I*  indicates  work  now  open  for  bids.    0  indicates  a  contract  let  recently. 
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to  that  city  and  vicinity,  have  been  purchased 
by  the  L.  R.  Rease  Engineering  Co.  The  new 
company  plans  the  construction  of  rural  lines 
throughout  the  province. 

Grading  has  been  completed  by  Contractor 
A.  Guthrie,  St.  Paul,  on  the  Great  Northern 
R.  R.  into  the  city  of  Winnipeg,  Man.,  from 
Oak  Point  Junction  to  the  freight  yards  at  the 
corner  of  Isabel  St.  and  Ross  Ave.  Work  is 
being  rushed  and  it  is  expected  that  trains  will 
be  operating  over  the  new  line  before  Winter. 
Work  on  the  freight  sheds  and  office  buildings 
which  are  being  built  at  the  corner  of  Isabel 
St.  and  Ross  Ave.  are  being  pushed  forward 
by  the  contractors,  J.  MacDiarmid  &  Co.,  and 
already  75  per  cent  of  the  work  has  been  com- 
pleted. The  buildings  are  of  good  size,  the 
freight  sheds  being  600  ft.  long  and  50  ft. 
wide.  The  subway  work  across  Sherbrooke, 
Arlington,  Tecumseh  and  Ross  Sts.  and  Elgin 
Ave.  is  being  done  very  rapidly,  and  it  is  ex- 
pected it  will  be  finished  by  the  close  of  the 
open  season.  Steel  girders  for  the  super- 
structure over  the  streets  and  across  these  sub- 
ways will  be  on  the  ground  ready  for  putting 
into  place  by  the  fifteenth  of  the  month,  and 
all  the  concrete  work  will  be  ready  in  that 
time  for  the  steel  to  be  laid.  The  work  on  the 
bridge  which  crosses  Portage  Ave.  near 
Strathcona  St.  is  in  progress,  and  the  bridge 
is  expected  to  be  completed  in  a  very  short 
time. 

The  Canadian  Northern  Ry.  has  called  for 
bids  on  40  miles  of  railway  on  Vancouver 
Island,  to  complete  the  present  programme  of 
the  Canadian  Northern  system  in  that  part  of 
the  country.  The  authorized  route  of  the 
company's  line  runs  from  Victoria  along  the 
southern  shore  of  the  Island  to  Barclay  Sound, 
and  thence  along  the  Alberni  canal  eastward 
and  inland,  to  Nanaimo;  the  latter  part  ap- 
proximately paralleling  the  new  Canadian  Pa- 
cific Alberni  branch.  The  total  distance  is 
about  100  miles.    Of  this,  60  miles  from  Vic- 


toria to  Barclay  Sound  is  now  under  construc- 
tion. 

J.  D.  McArthur,  the  railway  contractor  of 
Winnipeg,  and  several  associates  have  acquired 
a  charter  for  a  railway  extending  from  Ed- 
mondton  to  Fort  George  and  south  to  Paul. 
The  proposed  line  will  traverse  the  richest  por- 
tion of  the  Peace  river  district,  entering  Brit- 
ish Columbia  via  Pine  River  Pass,  north  of 
Yellow  Head  Pass.  As  projected  the  road 
will  be  more  than  1,000  miles  long  and  will 
take  the  shape  of  two  sides  of  a  triangle 
whose  apex  will  be  at  Pine  River  Pass  which 
has  a  low  altitude.  An  exploratory  survey 
party  is  now  going  over  the  route  to  secure 
data  preliminary  to  undertaking  the  location 
work.  It  is  expected  the  line  will  be  in  opera- 
tion within  four  years. 

It  is  now  stated  that  the  Canadian  Northern 
Ry.  and  the  National  Transcontinental  Ry. 
will  have  joint  terminals  and  freight  sheds  at 
St.  Boniface,  a  suburb  of  Winnipeg.  The 
plans  of  the  Canadian  Northern  for  the  scheme 
have  already  been  submitted  to  the  council  and 
are  partially  approved  of  and  only  await  the 
announcement  of  the  Transcontinental  author- 
ities that  they  will  share  in  the  plan.  The 
Canadian  Northern  has  at  present  a  large  tract 
of  vacant  land  on  the  banks  of  the  Red  River 
and  proposes  now  to  erect  sheds,  terminals 
and  a  roundhouse  there.  It  is  proposed  to 
close  up  the  streets  west  of  St.  Joseph  street 
and  in  their  place  the  company  will  open  up  a 
new  street  running  north  through  the  prop- 
erty. This  street  will  be  a  continuation  of 
Thibeault  street.  The  new  street  will  lead 
right  up  to  the  river,  and  it  is  proposed  to 
have  a  new  bridge  across  the  river  com- 
ing into  Winnipeg  in  the  neighborhood  of 
Mordaunt  street  and  so  opening  up  a  new 
thoroughfare  across  the  river.  Along  the  riv- 
erside the  bark  will  be  piled  and  a  highway 
built  there,  along  which  there  will  be  large 


warehouses.  On  the  west  side  of  the  new 
street  there  will  be  the  freight  yards,  and  on 
the  cast  side  there  will  be  a  roundhouse  with 
39  stalls. 

Mexico. 

The  Mexico  Northwestern  R.  R.,  B.  H 
Bryant,  Chief  Engineer,  Ciudad  Juarez,  Chili., 
Mex.,  has  let  the  contract  for  the  construction 
of  a  branch  line  to  run  from  Pearson  to  Pa- 
checo,  in  the  State  of  Chihuahua.  The  chief 
purpose  of  the  new  line  is  to  penetrate  a  large 
tract  of  virgin  pine  timber  owned  by  the  Pear- 
son syndicate. 

The  roadbed  of  the  Pan  American  R.  R.  in 
Guatemala  has  been  constructed  from  Las 
Cruces  to  the  River  Las  Animas,  GV2  miles, 
and  timber  has  been  cleared  to  the  end  of  the 
19th  mile,  nearly  to  the  village  of  Coatepequ*. 
Rails  have  been  laid  for  3%  miles  and  work 
is  progressing  rapidly  from  Las  Animas,  600 
men  being  employed  in  grading.  In  some- 
places  a  hydraulic  system  has  been  used.  Be- 
tween Coatepec  and  the  Mexican  frontier  it 
has  been  planned  to  connect  this  branch  of  the 
road  with  that  of  Vado  Ancho  so  that  the 
Ocos  Railroad  will  form  a  part  of  the  route 
to  the  frontier  for  a  distance  of  about  8  miles. 
A  section  of  the  track  3  miles  long  will  be 
constructed,  starting  from  the  Ocos  Railroad 
at  the  El  Prado  estate  and  crossing  the  Melen- 
dres  River  by  a  new  way.  It  will  join  the 
Pan  American  R.  R.  of  Mexico  on  the  Guate- 
malan side  of  the  Suchiate  River. 

Work  is  to  be  resumed  shortly  on  the  rail- 
way which  is  to  connect  Campeche  and  Santa 
Lucrecia.  The  company  owning  this  conces- 
sion has  been  formed  in  London,  with  a  cap- 
ital of  $30,000,000,  and  while  work  had  been 
suspended  recently  the  company  now  is  stated 
to  be  in  a  position  to  resume  construction. 
This  railroad  will  open  up  a  laree  section  of 
the  states  of  Tabasco  and  Campeche. 


ROADS,    STREETS    AND  PAVEMENTS 


California. 

®The  Board  of  Supervisors,  Quincy,  Cal., 
has  awarded  George  M.  White  the  contract 
for  the  construction  of  the  Seneca  road  for 
$7,680.  The  piece  of  road  to  be  built  is  a 
little  over  half  of  the  distance  from  a  con- 
nection with  the  new  Greenville-Nevis  road 
to  Seneca.  Other  bidders  were:  J.  B.  Higgins, 
$9,000  and  L.  P.  Mclntyre,  $8,900. 

®The  City  Council  of  Santa  Monica,  Cal., 
has  let  the  contract  for  the  construction  of 
concrete  sidewalks,  including  curb  and  oil- 
gravel  paving  to  F.  H.  Stout.  The  improve- 
ment will  be  made  on  20th  St. 

It  is  reported  the  Board  of  Supervisors  of 
San  Mateo  County,  Redwood  City,  Cal.,  has 
instructed  the  District  Attorney  to  prepare  at 
once  for  a  bond  election  for  $3,000,000  for  the 
construction  of  a  network  of  highways. 

The  Board  of  Supervisors  of  Plumas  Coun- 
ty, Quincy,  CaJ.,  has  decided  to  advertise  for 
bids  for  the  repairing  and  widening  of  the 
Indiana  valley  grade  between  Keddie  and  Ar- 
lington. The  improvement  will  cost  in  the 
neighborhood  of  $9,000.  The  specifications  call 
for  a  12- ft.  solid  bed  road. 

Connecticut. 

The  Board  of  Public  Works  of  New  Brit- 
ain, Conn.,  has  given  a  hearing  on  the  exten- 
sion of  the  permanent  pavement  in  East  Main 
St.,  from  Center  to  Elm  Sts.,  curb  and  mac- 
adam for  Roberts  St.,  and  grade,  street  and 
building  lines  in  Allen  St. 

Florida. 

•J«Bids  will  be  received  until  Nov.  14  (change 
af  date  Nov.  7)  by  John  A.  Merritt,  Chairman 
Board  of  Bond  Trustees,  City  Hall,  Pensacola, 
Fla.,  for  concrete  paving  and  curbing.  The 
work  includes  about  180,000  sq.  yds.  clay  or 
shale  block,  sheet  asphalt,  asphalt  block,  bitu- 


lithic,  wood  block  or  concrete  paving  and  116,- 
000  lin.  ft.  of  concrete  curb. 

Illinois. 

•J«Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  E.  J.  Glack- 
in,  Secretary,  until  11  a.  m.,  Nov.  10,  for  fur- 
nishing materials,  labor,  etc.,  necessary  to  con- 
struct concrete  sidewalks  on  various  streets. 
Cash  or  certified  check  for  10  per  cent  of 
proposal  must  accompany  proposal. 

®C.  S.  Edwards  of  Litchfield,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Hillsboro,  111.,  for  the  con- 
struction of  improvements  on  Tremont  St., 
from  Main  St.  to  St.  Agnes  Catholic  ceme- 
tery, a  distance  of  1,980  ft.,  by  paving  and 
curbing.  The  work  includes  4,934  sq.  yds.  of 
brick  paving,  on  5-in.  concrete  foundation  and 
l^-in.  sand  for  cushion  and  sand  filler;  2,650 
cu.  yds.  of  excavation  and  grading;  4,240  lin. 
ft.  of  excavation  and  grading;  4,240  lin.  ft.  of 
combined  concrete  curb  and  gutter  on  4-iti. 
cinders;  205  lin.  ft.  of  retaining  curb;  5  storm 
water  catch  basins ;  80  lin.  ft.  of  10-in.  sewer 
pipe,  and  50  lin.  ft.  of  30-in.  sewer  pipe.  Bids 
were  opened  Oct.  25. 

®The  Board  of  Local  Improvements  of  Pe- 
oria, 111.,  has  awarded  the  contract  for  the  pav- 
ing with  brick  of  the  alley  in  block  19  of  the 
original  city,  or  lying  between  Washington 
and  Adams  Sts.,  between  Fayette  and  Jack- 
son, to  A.  D.  Thompson  for  $1,360. 

The  Board  of  Local  Improvements  of  Quin- 
cy, 111.,  has  adopted  a  resolution  for  the  ex- 
cavating, grading,  improving  and  paving  with 
creosoted  wooden  blocks  of  Hampshire  St.. 
from  the  east  line  of  Third  St.,  to  the  west 
line  of  Eighth  St.,  and  of  Sixth  Ave.,  from 
the  south  line  of  Vermont  St..  to  the  north 
line  of  Jersey  St.,  except  the  intersection  of 
Sixth  Ave.,  with  Main  St.,  this  intersection 
being  included  in  the  proposed  paving  of  Main 


St.,  from  Third  to  Eighth.  Engineer  Web 
ster  P.  Bushnell  estimated  the  cost  of  paving 
Main  St.,  at  $31,326,  and  the  cost  of  paving 
Hampshire  St.,  and  part  of  Maine  at  $69,919. 

The  Board  of  Local  Improvements  of  Cairo. 
111.,  has  received  the  following  bids  for  paving 
of  15th  St.,  St.  Mary's  PI.  West  and  West 
34th  St.,  with  brick,  including  filling:  loth — 
Roy  L.  Williams,  $5,654;  Hanes  &  Son,  $5, 
689;  St.  Mary's  PI.  West— Rov  L.  Williams. 
$12,175;  West  34th— Roy  L.  Williams,  $8,745; 
Hanes  &  Son,  $8,960. 

An  ordinance  providing  for  the  paving  of 
55th  St.,  has  been  presented  to  the  City  Coun- 
cil of  Moline,  111.,  by  Commissioner  Clark  G 
Anderson.    Lyle  Payton  is  City  Engineer. 

The  Monmouth  Township  Highway  Com 
missioners,  Monmouth,  111.,  have  granted  a  pe- 
tition asking  for  the  opening  of  the  road  from 
the  foot  of  Minor  hill,  east  to  the  Burner  road, 
a  distance  of  210  rods. 

Indiana. 

•f*BidiS  will  be  received  until  1:30  p.  m  , 
Nov.  6,  by  M.  A.  Sweeney,  County  Auditor, 
Jasper,  Ind.,  for  the  construction  of  5%  mile> 
of  rock  road  in  Jefferson  Township. 

^•Bids  will  be  received  until  11  a.  m.,  Nov 
6,  by  Robert  Blount,  County  Auditor,  Scotts- 
burg,  Ind.,  for  the  construction  of  a  gravel 
road  in  Vienna  Township. 

•J»Bids  will  be  received  until  7:30  p.  m.,  Nov 
13,  by  Edmund  Connor,  City  Clerk,  Lebanon. 
Ind.,  for  improvement  of  Walnut  and  Crooked 
Sts. 

^•Bids  will  be  received  until  2  p.  m.,  Nov.  9. 
by  C.  F.  Cromwell,  County  Auditor,  Frank 
fort,  Ind.,  for  the  construction  of  three  gravel 
roads  in  Perry  Township,  one  in  Owen  Town- 
ship, and  one  on  boundary  line  between  Kirk- 
1  in  and  Sugar  Creek  Township. 

•J»Bids  will  be  received  until  1:30  p.  m  . 
Nov.  6,  by  H.  W.  Wacker.  r Qtinty  Auditor, 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


42 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.   No.  18. 


Brownstown,  Ind.,  for  the  construction  of  two 
roads. 

»J*Bids  will  be  received  until  10  a.  m.,  Nov.  6, 
by  Board  of  Public  Works,  of  Indianapolis, 
for  grading  and  paving  on  Northwestern  Av. 

®The  County  Commissioners  at  Winchester, 
Ind.,  have  granted  contracts  for  the  four  new 
macadamized  roads  as  follows :  Joseph  Thorn- 
hill,  Winchester,  two  roads,  the  Moorman 
road  for  $5,140,  and  the  Wysong  road  for  $9,- 
163;  Perry  McKinsey,  Frankfort,  the  Fudge 
road,  $3,409,  and  D.  C.  Barber  of  Saratoga, 
the  Bousman  road  for  $7,790. 

®The  Board  of  Public  Works  of  Indianapo- 
lis, Ind.,  has  awarded  the  contract  to  the 
Marion  County  Construction  Co.,  for  the  im- 
provement of  Washington  Blvd.,  with  asphalt 
between  40th  and  42d  St.,  at  $2.67  per  sq.  yd. 

The  Board  of  Public  Works  of  Indianapo- 
lis, Ind.,  has  rejected  all  bids  received  and 
rescinded  the  resolution  for  improving  Penn- 
sylvania St.,  from  27th  to  28th  Sts.  The  low- 
est bid  was  $2.85  per  lin.  ft.,  on  each  side  of 
the  street. 

The  Board  of  Public  Works  of  Evansville, 
Ind.,  contemplates  the  improvement  of  West 
Illinois  St.,  from  Ninth  Ave.,  to  St.  Joseph 
Ave.,  and  Ninth  Ave.,  from  West  Franklin  to 
West  Illinois  St.,  with  asphalt. 

The  County  Commissioners  at  Logansport, 
Ind.,  have  been  petitioned  for  the  improve- 
ment of  Burlington  Ave.,  to  the  city  limits 
with  brick  and  from  that  point  to  the  county 
line  with  macadam,  by  citizens  of  Logansport. 

Iowa. 

•$»Bids  will  be  received  until  9  a.  m.,  Nov.  9, 
by  Horace  Susong,  City  Clerk,  Des  Moines, 
la.,  for  curbing  with  Portland  cement  West 
17th  St.,  from  the  north  curb  line  of  Crocker 
St.  to  the  south  curb  line  of  University  Ave. ; 
about  5,082  lin.  ft.  of  curbing,  more  or  less ; 
work  to  begin  on  or  before  April  20,  1912,  and 
to  be  completed  on  or  before  June  1,  1912. 

®The  City  Council  of  Oelwein,  la.,  has 
awarded  the  contract  for  40,000  yds.  of  pav- 
ing, to  be  of  bitulithic,  to  William  Horrabin 
of  Iowa  City,  la.,  for  $2.04  per  sq.  yd.  M. 
Ford  of  Cedar  Rapids,  la.,  bid  $1.90  per 
sq.  yd. 

Kansas. 

®The  City  Commissioners  of  Wichita,  Kan., 
have  awarded  the  contract  for  the  paving  of 
a  driveway  with  concrete  5%  ins.  thick  on 
Riverside  drive  from  Beal  to  Buffum  Aves., 
a  distance  of  about  2,000  ft.,  to  Harry  L. 
Miles  for  $0.75  per  sq.  yd. 

Kentucky. 

On  recommendation  of  the  Committee  on 
Parkways  of  the  Board  of  Park  Commission- 
ers, Louisville,  Ky.,  the  board  decided  to  ex- 
tend the  Eastern  Parkway  from  the  west  side 
of  Barrett  lane  to  the  east  side  of  Third  St., 
a  distance  of  two  and  one-half  miles. 

Louisiana. 

®The  Barber  Asphalt  Co.,  Boston,  Mass., 
has  been  awarded  the  contract  by  the  Finance 
Committee  of  New  Orleans,  La.,  for  subsur- 
face drainage  on  Carondelet  St.,  from  Howard 
to  Polymnia  at  $13,825,  and  also  the  contract 
for  paving  the  same  street  with  asphalt  at  $41,- 
461.  The  contract  for  the  graveling  of  How- 
ard Ave.,  from  Claiborne  to  Broad  was  award- 
ed to  Craven  &  Co.,  for  $3,624. 

The  report  of  City  Engineer  H.  J.  Hardee 
of  New  Orleans,  La.,  stating  that  it  would 
cost  approximately  $48,500  to  put  Gcntilly  road 
in  proper  condition,  has  been  adopted  by  the 
City  Council. 

Maryland. 

4»I#if!s  will  be  received  until  noon,  Nov.  15, 
by  State  Roads  Commission,  E.  E.  Goslin, 
Secy.,  Union  Trust  Bldg.,  Baltimore,  Md., 
for  the  construction  of  about  22V&  miles  of 
state  highway  as  follows:  Anne  Arundel— 
One  seel  ion,  about  2.60  miles  in  length]  along 
the  Annapolis  I'.lvd  ,  between  Revell  and 
Hoone  (stone  macadam).  Calvert  One  sec- 
tion, about  2.93  miles  in  length,  from  Owing! 
toward  PritlCC  Frederick  (stone  surfacing), 
(.moll     One     section     about     301     miles  in 


length,  from  Manchester  toward  Westminster 
(stone  macadam).  Garrett — One  section,  about 
3.01  miles  in  length,  between  McHenry  and 
Accident  (stone  macadam).  Prince  George's — 
One  section,  about  4.70  miles  in  length,  along 
the  Baltimore  and  Washington  Blvd.,  between 
Contee  and  Beltsville  (stone  macadam),  and 
one  section,  about  4.71  miles  in  length,  be- 
tween the  District  of  Columbia  line  and  Up- 
per Marlboro  (gravel  macadam). 

Michigan. 

The  Kalamazoo  County  Supervisors,  Kala- 
mazoo, Mich.,  have  appropriated  $60,900  for 
the  continuation  of  the  good  roads  work  in 
that  county  next  year.  This  will  enable  the 
road  commissioner  to  complete  about  25  miles 
of  first-class  stone  and  gravel  highways. 

The  Berrien  County  Board  of  Supervisors, 
St.  Joseph,  Mich.,  has  adopted  the  report  of 
the  good  roads  commissioners  recommending 
a  two  mill  tax  for  the  construction  of  good 
roads  in  that  county.  Approximately  $57,000 
will  be  spent  on  highways. 

The  Mackinac  County  Board  of  Supervisors, 
Saint  Ignace,  Mich.,  has  decided  to  submit  the 
proposition  to  adopt  the  county  system  of 
road  building  to  a  vote  of  the  electors  at  the 
election  to  be  held  next  April.  The  board, 
further,  has  appropriated  $1,000  to  pay  for 
the  expense  of  an  examination  of  the  present 
roads,  for  recommendations  for  their  im- 
provement, to  locate  new  roads  where  neces- 
sary, etc. 

The  township  of  Bridgeport,  Bridgeport, 
Mich.,  has  voted  the  issuance  of  bonds  to  the 
amount  of  $20,000  for  the  construction  of 
good  roads. 

The  township  of  Birch  Run,  Saginaw  Coun- 
ty, Mich.,  has  voted  a  bond  issue  of  $8,000  for 
the  construction  of  good  roads. 

Minnesota. 

Assistant  State  Highway  Engineer  M.  J. 
Cleveland  of  Minnesota  is  working  on  the 
profiles  for  a  new  state  road  to  be  known  as 
State  Road  No.  10.  This  road  will  run  from 
the  Meeker  County  line  to  the  village  of  Kim- 
ball, Stearns  County,  and  will  be  two  miles 
in  length.   Work  will  be  commenced  this  fall. 

New  Jersey. 

®A  contract  has  been  signed  by  Mayor 
William  Howard  of  Rahway,  N.  J.,  and  the 
Jersey  Paving  Corporation  of  Newark,  for  the 
paving  of  Main  St.,  with  metropolitan  brick. 
The  work  will  cost  approximately  $24,000. 

®The  Town  Council  of  Kearney,  N.  J.,  has 
awarded  the  contract  for  the  paving  of  Kear- 
ney Ave.,  to  Van  Keuren  &  Son  for  $60,281, 
and  for  the  paving  of  Midland  Ave.,  south  to 
the  railroad  bridge,  a  distance  of  8,500  ft.,  to 
the  same  firm  for  $2.19.  Other  bids  received 
on  the  first  contract  were :  Newark  Paving 
Co.,  $61,020;  Standard  Bitulithic  Co,  $62,634, 
and  J.  F.  Shanley  Co.,  $64,775. 

New  Mexico. 

The  City  Council  of  Albuquerque,  N.  Mex., 
has  postponed  the  letting  of  the  contract  for 
the  proposed  paving  of  Second  St,  and  Cen- 
tral Ave,  for  probably  a  month,  owing  to  a 
controversy  over  wood  blocks  as  the  material. 
New  York. 

•{■Bids  will  be  received  until  10:30  a.  m, 
Nov.  2,  by  Cyrus  C.  Miller,  Pres.,  Borough 
of  The  Bronx,  New  York  City,  for  three 
street  improvement  contracts,  the  largest  one 
being  No.  3:  For  regulating,  grading,  setting 
curbstones,  flagging  the  sidewalks,  laying 
crosswalks,  building  approaches,  drains,  re- 
taining walls,  etc,  and  placing  fences  where 
necessary  in  Plympton  Ave,  from  Boscobel 
Ave.  to  Featherbed  Lane,  together  with  all 
work  incidental  thereto.  The  Engineer's  esti- 
mate of  the  work  is  as  follows:  1,700  cu.  yds. 
n(  excavation  of  all  kinds;  51,200  cu.  yds.  of 
filling;  2,860  lin.  ft.  of  new  curbstone;  11,000 
sq.  ft.  of  new  bluestone  flagging  ;  ''00 
sq.  ft.  new  bridge  stone;  100  cu.  yds. 
of  drv  rubble  masonry;  100  lin.  ft.  of  vitrified 
pipe,  12  inches  in  diameter;  8,000  ft.  H.  M. 
limber  and  lumber;  2.720  lin.  ft.  of  guard 
rails.    The  time  allowed  for  the  completion  of 


the  work  will  be  300  working  days.  The 
amount  of  security  required  will  be  $9,500. 

•f*Bids  will  be  received  until  11  a.  m,  Nov. 
8,  by  Alfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn,  New  York  City,  for  11 
street  improvement  contracts,  the  largest  being 
No.  4,  for  regulating,  grading,  curbing  and 
laying  sidewalks  on  East  21st  St.  (Kenmore 
PI),  from  Emmons  Ave.  to  Voorhies  Lane,  to- 
gether with  all  work  incidental  thereto.  The 
Engineer's  estimate  of  the  quantities  is  as 
follows :  330  lin.  ft.  new  curbstone  set  in  con- 
crete ;  2,950  lin.  ft.  old  curbstone  reset  in  con- 
crete ;  10  cu.  yds.  earth  excavation ;  5,450  cu. 
yds.  earth  filling — to  be  furnished;  15,810  sq. 
ft.  cement  sidewalks — 1  year  maintenance.  The 
time  allowed  for  the  completion  of  the  work 
and  the  full  performance  of  the  contract  will 
be  60  working  days.  The  amount  of  security 
required  will  be  one-third  of  the  amount  of 
the  bid. 

®The  Board  of  Contract  and  Supply  of  Al- 
bany, N.  Y,  has  awarded  the  contract  for  the 
grading  of  Spring  St.,  from  Quail  St.  to  On- 
tario St,  to  Stephens  &  McCammon  for  $1,- 
424. 

The  Board  of  Contract  and  Supply  of  Syra- 
cuse, N.  Y,  has  received  the  following  bids 
for  the  construction  of  new  cement  sidewalks 
costing  more  than  $9,000:  West  side,  Willis 
Ave,  Tompkins  to  Ulster,  Eagle  Paving  Co, 
$217.90;  south  side,  Robinson  St.,  J.  H.  Lyons' 
property  to  Elm  St.,  Eagle  Paving  Co,  $115; 
east  side,  North  Beech  St.,  Burnet  Ave.  to 
Erie  Canal,  Blanch  Gaffey,  $349.50;  west  side, 
Townsend  St,  James  to  East  Willow,  Eagle 
Paving  Co,  $105.75;  north  side,  Hartson  St, 
Lydell  to  Hoefler,  P.  L.  Guignard,  $229 ;  both 
sides,  Teall  Ave,  Burnet  Ave.  to  Vann  St., 
Eagle  Paving  Co,  $746.25 ;  north  side,  Claren- 
don St.,  Ackerman  to  Livingston,  Blanch  Gaf- 
fey, $335;  west  side,  Strong  Ave,  Clark  St. 
to  Euclid  Ave,  Eagle  Paving  Co,  $460;  east 
side,  Magnolia  St.,  West  Marcelfus  to  Gif- 
ford,  P.  L.  Guignard,  $230.  Work  in  Court 
St.— South  side,  Court  St.,  Third  North  St. 
to  city  line,  Eagle  Paving  Co,  $702.13.  This 
contract  may  be  readvertised  so  as  to  permit 
the  use  of  earth  excavated  for  filling  on  an- 
other contract.  South  side,  Court  St,  First 
North  to  Third  North,  Blanch  Gaffey,  $650; 
both  sides,  Second  North  St,  Kirkpatrick  to 
Court,  Eagle  Paving  Co,  $441.25;  north  side, 
Shuart  Ave,  Teall  Ave.  to  Wilson  St.,  Eagle 
Paving  Co,  $449.25;  west  side,  Eureka  St.. 
West  Genesee  to  end  of  street,  Blanch  Gaffey, 
$876;  both  sides,  Harrison  St,  Montgomery 
to  Almond,  Eagle  Paving  Co,  $945;  west  side, 
Townsend  St.,  James  St.  to  property  formerly 
owned  bv  Rev.  Dr.  G.  B.  Spalding,  Blanch 
Gaffey,  $227;  both  sides,  West  Division  St 
Fulton  to  North  Clinton,  Eagle  Paving  Co, 
$459.50;  west  side,  Maryland  Ave,  Euclid  to 
Westminster.  Blanch  Gaffey,  $180;  south  side, 
Isabella  St.,  North  Salina  to  Townsend,  Blanch 
Gaffey,  $228.50 ;  east  side,  Robineau  road,  Cros- 
sett  St.  to  sixtv-five  ft.  south  of  lot  No.  7, 
Blanch  Gaffey.  $525. 

The  Board  of  Contract  and  Supply  of  Sy- 
racuse, N.  Y,  has  received  the  following  bids 
for  resurfacing  North  Clinton  St.,  from  West 
Genesee  to  West  Willow,  and  for  a  new  pave- 
ment in  Seneca  St,  between  Marcellus  and 
West  Favette;  Seneca  St.— Central  City  Pav- 
ing Co,  Mack  block,  $3,606 ;  Trinidad  asphalt, 
$3,495;  Warncr-Quinlan  Asphalt  Co,  Cowan 
vitrified  brick,  $3,478;  Trinidad  asphalt.  $3.- 
292;  F.  J.  Baker,  Johnsonburg  block,  $3,435  J 
Trinidad  asphalt,  $3,314  ;  Samuel  Bonn,  John- 
sonburg block  or  Cowan  vitrified  brick.  $3,- 
216.  North  Clinton  St.— Central  Citv  Pav- 
ing Co,  asphalt,  $1,601;  Mack  block,  $2,732; 
Warncr-Quinlan  Asphalt  Co,  asphalt,  $1,469, 
Cowan  vitrified  brick,  $2,625. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Nov.  20, 
by  John  G.  Litzel,  Clerk,  Village  of  East 
View,  O,  at  bis  residence  on  I.ee  road  in  the 
village  or  at  Warrcnsvillc,  O,  for  furnishing 
the  material  and  labor  necessary  for  the  im- 
provement of  Kinsman  road  from  the  west 
line  lo  the  cast  line  of  the  village,  by  estah- 


»J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


November  1,  1911. 


ENGINEERING    &  CONTRACTING 


lishinsr  a  grade  and  constructing  a  sidewalk 
on  either  side  thereof,  according  to  the  plans 
and  specifications  on  file  at  the  residence  of 
said  Clerk,  and  at  the  office  of  The  F.  A. 
Pease  Engineering  Company,  at  No.  931  Wil- 
liamson Bldg.,  Cleveland,  Ohio. 

•JrBids  will  be  received  until  noon,  Nov.  3, 
by  A.  B.  Lea,  Director  of  Public  Service, 
Cleveland,  O.,  for  draining  a  portion  of 
Washington  Park  and  Parkway  between  Har- 
vard Ave.,  S.  E.,  and  Washington  Park.  I. 
O.  Hoffman  is  Secretary  Director  of  Public 
Service. 

The  County  Commissioners,  Lorain,  O.,  have 
granted  an  appropriation  of  $1,000  to  Am- 
herst Township  for  the  completion  of  road 
improvements  begun  some  time  ago.  This  is 
in  addition  to  the  original  grant  of  $3,000. 

The  City  Council  of  Uhrichsville,  O.,  has 
decided  to  pave  from  First  St.  to  the  railroad, 
a  distance  of  about  three  blocks. 

The  Lake  County  Agricultural  Society, 
Painesville,  O.,  George  A.  Bates,  Sec'y.  has 
rejected  all  bids  received  Oct.  21  for  neces- 
sary labor  to  grade  and  complete  a  half-mile 
race  track  at  the  grounds  of  said  society,  two 
miles  west  of  the  city  of  Painesville.  The 
tracks  will  be  built  this  fall  by  the  society  un- 
der a  superintendent.  The  work  will  require 
about  '9,000  cu.  yds.  of  grading. 

Oklahoma. 

®P.  S.  Kaull,  American  Bank  Bldg.,  Kansas 
City,  Mo.,  has  been  awarded  the  contract  by 
the  City  Council  of  Bartlesville,  Okla.,  J.  V. 
Delmetter,  City  Clerk,  for  the  paving  of  Osage 
Ave.,  from  4th  to  13th  Sts.,  with  bitulithic,  for 
$34,000.  The  work  includes  grading  and  curb- 
ing.   Bids  were  opened  Oct.  20. 

At  a  recent  good  roads  convention  held  in 
Hobart,  Okla..  in  which  27  counties  and  29 
towns  were  represented,  an  organization  was 
perfected  for  the  construction  of  two  proposed 
state  highways  in  Southwestern  Oklahoma. 
One  is  to  extend  from  Frederick  to  Clinton, 
along  the  Frisco  railway,  while  the  other  is 
to  parallel  the  Rock  Island  from  Mangum 
to  Chickasha,  connecting  with  the  Chisholm 
trail.  Charles  F.  Echeimer  of  Chickasha  is 
president  and  L.  D.  Winnie  of  Hobart  is  sec- 
retary and  treasurer. 

Bids  were  received  by  the  City  Commission 
of  Oklahoma  City,  Okla.,  for  paving  as  fol- 
lows :  Walnut  St.,  to  Stiles  Ave.,  with  brick, 
Reinhardt  &  Donovan,  $2.26  per  sq.  yd. ;  G. 
M.  Parker,  $2.08,  and  Derr  &  Broderick,  $1.68: 
Hudson  Ave.,  from  15th  to  19th  Sts.,  and 
17th  St.,  from  Dewey  to  Robinson  Aves.,  are 
to  be  paved.  The  Western  Paving  Co.  bid 
$1.70  on  Rock  asphalt  or  $2.05  on  sheet  asphalt, 
and  the  Severns  Paving  Co.  bid  $2  for  sheet 
asphalt  and  $1.95  for  asphalt  and  macadam. 

Oregon. 

©Contracts  for  street  improvements  have 
been  awarded  by  the  City  Executive  Board  of 
Portland,  Ore.,  as  follows:  St.  Clair  St.,  from 
Main  to  Wayne,  bitulithic  pavement,  Warren 
Construction  Co..  $5,648 ;  Haven  St.,  from 
Princeton  to  Willamette  Blvd.,  grading  and 
concrete  curbs  and  walks,  Bechill  Bros.,  $2,197 ; 
Ash  St.,  from  Front  to  3d,  bitulithic  pavement, 
Warren  Construction  Co.,  $4.925 ;  East  32d  St., 
from  East  Burnside  to  East  Ankeny,  bitulithic 
pavement,  Warren  Construction  Co.,  $3,668 ; 
Simpson  St.,  from  Patton  to  Campbell,  grad- 
ing and  concrete  curbs  and  walks,  Carter 
Bros.,  $3,279 ;  Woodward  Ave.,  intersection 
with  East  41st  St.,  bitulithic  pavement,  War- 
ren Construction  Co.,  $865 ;  Concord  St.,  from 
Jarrett  to  Ainsworth,  grading  and  concrete 
curbs  and  walks.  Giebisch  &  Joplin,  $3,544 ; 


East  51st  St.,  from  Division  to  Woodward, 
grading  and  concrete  curbs  and  walks,  Gie- 
bisch &  Joplin,  $2,288;  East  18th  St.,  from 
Going  to  Prescott,  grading  and  concrete  curbs 
and  walks,  Giebisch  &  Joplin,  $551. 

The  Town  Council  of  Kenton,  Ore.,  Port- 
land P.  O.,  has  adopted  resolutions  com- 
mencing new  proceedings  under  the  so-called 
competitive  paving  amendment  adopted  by  the 
people  last  June,  for  the  hard  surfacing  of 
10  streets. 

Pennsylvania. 

*$»Bids  will  be  received  until  2  p.  m.,  Nov. 
3,  by  J.  M.  Morris,  County  Controller,  Wilkes- 
Barre,  Pa.,  for  the  construction  of  a  public 
road  or  highway  of  bituminous  macadam  in 
County  of  Luzerne,  through  the  townships  of 
Fairview,  Wright,  Dennison  and  Foster,  a  dis- 
tance of  over  20  miles.  Plans  and  specifica- 
tions are  on  file  with  the  County  Commis- 
sioners. 

^•Bids  will  be  received  until  noon,  Nov.  6, 
by  Department  of  Wharves,  Docks  &  Ferries, 
555  Bourse  Bldg.,  Philadelphia,  Pa.,  for  pav- 
ing Race  St.  pier  with  wood  blocks  and  work 
appurtenant  thereto ;  $21,200  is  available  for 
the  work.  Joseph  F.  Hasskarl  is  Director  of 
the  Department. 

•J»Bids  will  be  received  until  8  p.  m.,  Nov. 
7,  by  Street  Committee  of  Councils,  McKees- 
port,  Pa.,  for  paving  Lincoln  Alley  from 
Shaw  Ave.  to  6th  Ave. ;  Bard  St.  from  Wylie 
Ave.  to  Nay  St.  Plans  and  specifications  are 
on  file  with  the  City  Engineer.  C.  E.  Soles 
is  City  Controller. 

•J»Bids  will  be  received  until  8:30  p.  m.,  Nov. 
6,  by  Wm.  M.  Donely,  Borough  Engineer,  Car- 
rick,  Pa.,  for  the  grading  of  roadway  on  Main 
St.,  from  Togo  Ave.,  West  Waraly,  to  the 
borough  line ;  approximately  3,000  cu.  yds.  of 
excavation. 

©Director  Joseph  G.  Armstrong  and  Mayor 
William  A.  Magee  of  Pittsburgh,  Pa.,  have 
awarded  the  contract  for  the  grading,  curbing 
and  paving  of  the  flood  streets  in  the  West 
End  to  the  James  H.  McQuade  Co.,  at  $137,- 
015.  The  streets  included  in  the  contract  are 
Wabash  St.,  from  Parkway  to  South  Main 
St.;  South  Main  St.,  from  West  Carson  to 
Alexander ;  Neptune  St.,  from  Wabash  St. 
to  Mill  St.,  and  the  streets  and  alleys  affect- 
ed by  the  improvement  of  the  same.  Bids 
were  asked  on  block  stone,  sheet  asphalt  and 
block  asphalt. 

The  Supervisors  of  Peters  Township, 
Washington  County,  Pa.,  have  filed  a  peti- 
tion with  the  County  Commissioners,  Wash- 
ington, Pa.,  for  the  improvement  of  the  road 
in  Peters  Township  by  the  state.  The  road 
begins  at  Snodgrass  and  passes  through 
Thompsonville  and  ending  at  Allegheny  Coun- 
ty line. 

Four  counties  of  Pennsylvania  have  asked 
for  state  aid  in  the  construction  of  high- 
ways under  the  terms  of  the  Sproul  road 
building  law,  as  follows :  Delaware  County, 
Middletown  Township,  13,200,  10,560,  5,000 
and  5,000  ft. ;  Beaver  County,  Independence 
Township,  11,516  ft;  Green,  20,000;  Har- 
mony, 8,000;  Daugherty,  10,000;  Montgomery, 
Upper  Hanover,  9,000;  Abington,  10,381: 
Westmoreland,  Penn  Township,  26,400,  and 
Franklin,  8,920.  The  aggregate  of  the  appli- 
cations from  these  four  counties  is  128,257  ft. 

The  finance  committee  of  the  City  Coun- 
cil of  Pittsburgh,  Pa.,  has  recommended  bills 
providing  for  a  councilmanic  bond  issue  of 
$270,000  to  be  used  with  the  city's  free  cash, 
$505,000,  to  pay  for  the  physical  work  of  cut- 
ting the  Hump  cut  district,  and  bills  estab- 
lishing new  grades  on  the  streets  affected. 


The  City  Council  of  Dubois,  Pa.,  has  nassed 
ordinances  providing  for  the  paving  of  High 
alley  between  West  Weber  and  West  Wash- 
ington, and  for  the  paving  of  West  Long  Ave., 
between  Main  and  State  Sts. 

Tennessee. 

®The  Cleveland  Trinidad  Paving  Co., 
Cleveland,  O.,  has  been  awarded  the  contract 
by  the  city  of  Johnson  City,  Tenn.,  for  the 
construction  of  a  mile  and  a  fourth  of  pave- 
ment on  the  streets  of  the  city  for  $50,000. 
The  concrete  curbs  and  gutters  for  this  work 
were  built  by  Geo.  R.  Brown  &  Son.  Bids 
were  opened  Sept.  7. 

Texas. 

A  petition  has  been  circulated  in  Wharton, 
Tex.,  asking  the  authorities  of  Harris  County 
to  complete  the  gap  of  three  miles  in  the 
Richmond  road. 

The  City  Council  of  Luling,  Tex.,  is  arrang 
ing  to  buy  a  street  sprinkler. 

The  Tarrant  County  Commissioners,  Fort 
Worth,  Tex.,  have  ordered  an  election  held 
Nov.  25  to  decide  on  a  bond  issue  of  $1,000,- 
000  for  public  roads  and  of  $600,000  for 
bridges. 

The  City  Council  of  Houston  Heights,  Tex., 
has  passed  an  ordinance  ordering  the  issue  of 
$180,000  worth  of  bonds  for  paving  the  boule 
vard  and  several  miles  of  streets  in  the 
Heights.  The  citizens  recently  voted  these 
bonds. 

Virginia. 

A  movement  has  been  started  in  Berryville. 
Va.,  for  the  construction  of  a  new  highway 
from  Berryville  southward  by  Boyce.  The 
route  generally  followed  is  westward  to  Win- 
chester, thence  down  the  valley  by  the  Valley 
Pike.  The  proposed  new  route  would  also 
touch  Front  Royal,  Limeton,  Bentonville,  Lu- 
ray  and  thence  over  the  Massanutton  Moun- 
tain to  New  Market  or  Harrisonburg. 

Wisconsin. 

®The  Board  of  Public  Works  of  Superior, 
Wis.,  has  let  the  contract  for  the  paving  of 
Main  St.  from  the  approach  to  the  Interstate 
bridge  to  Lamborn  Ave.,  to  Ed.  Johnson  for 
$5,926.  The  contract  for  the  fill  and  aoproach 
to  the  bridge  was  let  to  the  Russell  Construc- 
tion Co.  for  $2,842.  Peterson  &  Holm  bid 
$6,508  on  the  first  job  and  $3,248  on  the  sec- 
ond. J.  B.  Palmer  bid  $6,235  on  the  first  and 
$2,912  on  the  second. 

®Rink  &  Schnell  of  Clinton,  la.,  have  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Janesville,  Wis.,  for  the  paving  of 
North  Academv  St.,  from  West  Milwaukee 
St.  to  the  Northwestern  tracks,  for  $3,993. 
Other  bidders  were:  Rvan  Bros.,  $4,503:  W. 
J.  Hilt,  $4,226,  and  G.  D.  Cannon,  $4,740. 

Canada. 

The  citizens  of  North  Vancouver,  B.  C, 
have  passed  by-laws  to  the  extent  of  $200,000. 
The  by-laws  provide  $100,000  for  local  im- 
provement of  Marine  Drive  west  of  Capilano, 
and  $100,000  for  walks  and  road  improve- 
ments throughout  the  municipality,  including  a 
bridge  over  Lynn  creek.  The  extension  of 
Marine  Drive  and  Keith  road  is  a  portion  of 
the  highway  between  Roche  Point  and  Point 
Aitkinson. 

The  Town  Council  of  Selkirk,  Man.,  has 
been  petitioned  for  the  construction  of  asphalt 
pavement  in  the  residence  section.  It  is  pro- 
posed to  have  Manitoba  Ave.,  from  Main  to 
Eveline  and  Eveline  from  the  C,  P.  R.  R. 
depot  to  Selkirk  hospital,  a  distance  of  prac- 
tically two  miles,  asphalted. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 

 I 


Alabama. 

©Advices  from  Birmingham,  Ala.,  state  that 
contracts  for  the  erection  of  10  new  bridges 
were  let  by  the  board  of  revenue  to  W.  J.  Wil- 
son.   A  contract  for  one  new  bridge  went  to 


the  Central  Construction  Co.  The  total  amounts 
of  the  two  contracts  is  approximately  $10,500. 
J.  T.  Davis  got  the  contract  for  the  erection  of 
approaches  to  a  bridge  over  Prescott  Creek 
for  $600. 


Arizona. 

According  to  advices  from  Bisbee,  Ariz.,  a 
movement  has  been  started  by  residents  of  San 
Pedro  Valley  for  the  construction  of  a  bridge 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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across  the  San  Pedro  River  in  the  vicinity  of 
Land  Station. 

California. 

4*Bids  will  be  received  until  10  a.  m.,  Nov. 
6,  by  Board  of  County  Supervisors,  Holtville, 
Cal.,  for  constructing  a  wooden  bridge  across 
New  River  north  of  Brawley.  M.  S.  Cook  is 
County  Clerk. 

®The  Board  of  Tehama  County  Supervisors, 
Red  Bluff,  Cal.,  has  awarded  the  contract  for 
the  construction  of  a  steel  bridge  over  the 
Coyote  Creek  on  the  Red  Bluff-Tehama  Road 
to  the  Pacific  Bridge  Co.,  Portland,  Ore.,  at 
$6,224.  Sam  Miller  was  also  awarded  the  con- 
tract for  the  construction  of  a  wooden  struct- 
ure across  the  South  Fork  of  Reed's  Creek,  5 
miles  southwest  of  Red  Bluff,  at  $450. 

®The  Board  of  County  Supervisors,  San 
Jose,  Cal.  has  awarded  the  contract  for  the 
construction  of  the  bridge  on  Mabury  Road 
to  W.  E.  Kilcourse,  at  $834. 

®The  Sacramento  Valley  Irrigation  Co.,  ac- 
cording to  advices  from  Willows,  Cal,  has 
awarded  the  contract  for  the  construction  of 
the  Funk  Creek  bridge  west  of  Delevan  to 
Gramham  &  Jensen  at  $5,000.  The  structure 
will  be  built  of  concrete. 

Two  bids  were  received  by  the  Board  of 
County  Supervisors,  Fresno,  Cal.,  for  the  con- 
struction of  4  bridges  on  the  sloughs  of  the 
Kings  River  east  of  the  town  of  Centerville. 
A.  H.  Brown  bid  $9,269  and  R.  F.  Ball  bid 
$8,000  for  the  work. 

The  contract  for  the  construction  of  the 
proposed  bridge  across  Sand  Creek  north  of 
the  town  of  Arbuckle  has  been  awarded  by 
the  Colusa  County  Supervisors,  Colusa,  Cal., 
to  Mann  &  Skinner,  Chico,  Cal.,  at  $825.  Bids 
were  opened  Oct.  16. 

The  new  Oakland-San  Francisco  bridge 
project  has  again  been  revived.  It  is  reported 
that  two  companies,  one  of  New  York  and  the 
other  of  Paris,  France,  have  announced  that 
they  are  willing  to  take  the  bonds  for  the  im- 
provement. A  bill  has  also  been  prepared  seek- 
ing permission  of  the  Secretary  of  War. 

Smith  &  Stahlhuth,  at  $26,000,  were  the  low- 
est bidders  for  the  construction  of  the  bridge 
at  Avenue  20,  Los  Angeles,  Cal.,  and  the  con- 
tract will  probably  be  let  as  soon  as  the  city 
can  reach  an  agreement  with  the  Los  Angeles 
Ry.  in  regard  to  the  cost. 

The  Street  Committee  of  the  Board  of  Su- 
pervisors, San  Francisco,  Cal.,  will  at  the  next 
meeting  consider  the  request  of  the  property 
owners  that  the  two  wooden  railroad  bridges 
now  spanning  Sickles  and  San  Jose  Aves.  be 
replaced  by  steel  structures. 

Colorado. 

*J*Bids  will  be  received  until  10  a.  m.,  Nov.  7, 
by  Board  of  Commissioners,  Archuleta  County, 
of  which  A.  M.  Gaylord  is  Clerk  and  Recorder, 
Pagosa  Springs,  Colo.,  for  the  construction  of 
the  following  bridges:  1.  A  wagon  bridge 
across  the  San  Juan  River  on  San  Juan  St.  in 
the  Town  of  Pagosa  Springs,  at  or  near  the 
site  of  the  old  state  bridge  across  said  stream. 
The  bridge  is  to  be  at  least  145  ft.  in  length 
and  either  (a)  A  combination  steel  and  wood 
bridge  with  one  pier  constructed  of  cement 
resting  on  bed  rock,  the  other  abutment  to  rest 
on  natural  rock  formation  now  in  place;  ap- 
proach to  be  constructed  on  one  side  only, 
(b)  A  suspension  bridge  of  such  strength  as 
may  be  satisfactory  to  the  said  board,  with 
necessary  piers  and  approaches.  All  bids  for 
the  construction  of  the  above  bridge  shall  be 
accompanied  with  plans  and  specifications  pre- 
pared by  the  bidder.  2.  A  wagon  bridge  of 
two  or  more  50-ft.  spans  across  the  Piedra 
River  on  the  Pagosa  Springs  and  Durango 
wagon  road  at  or  near  the  present  bridge  site 
on  said  road.  Plans  and  specifications  on  file 
in  the  office  of  the  Clerk  and  Recorder  of  said 
county.  '■')  A  wagon  bridge  across  the  Blancon 
River  on  the  Pagosa  Springs  and  I.iunberton 
wagon  road  to  be  constructed  of  two  or  more 
50-ft.  spans  according  to  plans  and  specifica- 
tions for  said  spans  on  file  in  the  office  of  the 
Clerk  and  Recorder  of  said  county.  Said 
bridge  to  be  constructed  at  or  near  the  present 
bridge  site  across  said  river.  4.  A  wagon 
bridge  across  t lie  Navajo  River  at  or  near  the 


present  bridge  site  across  said  river  to  be  con- 
structed of  two  or  more  50-ft.  spans  according 
to  plans  and  specifications  for  said  spans  now 
on  file  in  the  office  of  the  Clerk  and  Recorder 
of  said  county.  Said  bridge  to  be  constructed 
at  or  near  the  present  bridge  site  across  said 
river.  All  approaches  to  be  constructed  as  the 
necessities  may  require. 

In  connection  with  the  reconstruction  of 
the  portion  of  the  Denver  &  Rio  Grande  R.  R. 
in  southwestern  Colorado  and  northern  New 
Mexico  which  was  recently  destroyed  by 
floods,  a  number  of  bridges  will  be  rebuilt.  J. 
G.  Gwyn,  Denver,  Colo.,  is  Chief  Engineer  of 
the  company. 

Delaware. 

The  Kent  County  Levy  Court,  Dover,  Del., 
has  awarded  the  contract  for  the  construction 
of  a  new  bridge  in  the  Six^h  District  near 
Marydel  to  G.  W.  Walheater  at  $850. 

Illinois. 

•J*Bids  will  be  received  until  11  a.  m.,  Nov. 
15,  by  Joseph  Klein,  Woodland,  111.,  at  the 
bridge  site,  Woodland,  111.,  three  blocks  from 
the  depot,  for  taking  down  in  good  condition 
a  130-ft.  span  steel  bridge  and  approaches  and 
to  remove  two  piers  to  the  ground  line.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this  issue. 

®The  Joliet  Bridge  &  Iron  Co.,  Joliet,  III, 
has  been  awarded  the  contract  for  construct- 
ing 8  bridges  over  the  Illinois  &  Michigan 
Canal  at  various  points  in  Will,  Cook,  Grundy 
and  LaSalle  Counties. 

At  a  special  election  the  citizens  of  East  Pe- 
ora,  111.,  voted  in  favor  of  issuing  $4,000  of 
bonds  for  the  new  Cole  Creek  bridge. 

Henry  County  Bridge  Committee,  Cam- 
bridge, 111.,  has  selected  the  site  for  the  con- 
struction of  the  proposed  bridge  over  the 
Green  River  on  the  line  between  the  townships 
of  Atkinson  and  Albia. 

Engineers  in  the  employ  of  the  Chicago  & 
Northwestern  Ry.  are  making  soundings  for 
the  foundations  for  the  proposed  viaduct 
across  South  Adams  St.  and  the  tracks  of  the 
P.  &  P.  U.,  the  Peoria  Terminal  and  the  T.  P. 
&  W.  roads  near  Bartonville  for  the  new  road 
under  construction  from  Girard,  111.,  to  Pe- 
oria. These  soundings  are  also  for  a  bridge 
across  Kickapoo  Creek  near  that  point.  The 
road  emerges  from  the  valley  of  the  Kickapoo 
just  at  the  eastern  edge  of  the  village,  will 
span  the  road,  railways  and  creek  south  of  the 
village  and  proceed  straight  south  to  a  point 
nearly  two  miles  south  of  Pekin,  where  a  half- 
million  dollar  steel  bridge  is  to  be  built  across 
the  Illinois  River. 

Indiana. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov.  7, 
by  C.  H.  Jennings,  County  Auditor,  Bloom- 
field,  Ind.,  for  the  construction  of  three 
bridges  in  Wright  Township  and  one  bridge 
in  Stafford  Township. 

^♦Rids  will  be  received  until  1  p.  m.,  Nov. 
14,  by  Michael  Sweeney,  County  Auditor,  Jas- 
per, Ind.,  for  the  construction  of  a  bridge 
over  White  River  at  Portersville. 

The  Commercial  Club  of  Hazleton,  Ind.,  is 
taking  active  steps  toward  securing  the  con- 
struction of  a  joint  bridge  over  the  White 
River  at  Hazleton  connecting  Gibson  and 
Knox  Counties.  Petitions  are  being  circulated 
throughout  the  district  asking  the  Commis- 
sioners to  take  action  in  regard  to  the  im- 
provement. 

Iowa. 

®The  Federal  Bridge  Co.,  Des  Moines,  la., 
has  been  awarded  the  contract  at  $1,600  for 
the  construction  of  a  new  steel  bridge  over 
the  Milwaukee  Cut  on  Main  St.,  Roone,  la. 
The  county  will  construct  another  steel  struct- 
ure on  Walter  St. 

The  Roard  of  Wapello  County  Supervisors, 
Ottumwa,  la.,  arc  planning  the  construction  of 
two  new  reinforced  concrete  bridges  north  of 
that  city.  One  structure  will  be  about  :tn  ft. 
wide  and  the  other  about  26  ft. 

Kansas. 

®At  a  recent  meeting  the  Roard  of  Wash- 
ington   County    Commissioners,  Washington, 


Kan.,  received  the  following  bids  and  awarded 
contracts  for  repairing  and  constructing 
bridges  throughout  the  county :  Kornbaum  & 
Mueller — For  repairing  Hollenberg  River 
bridge  with  new  tubes,  $1,500 ;  40-ft.  super- 
structure in  Strawberry  township,  $574;  28-ft. 
approach  to  Linn  township  bridge,  $294.  The 
Missouri  Valley  RridgeCo. — For  repairing 
Hollenberg  River  bridge  with  new  tubes, 
$1,195 ;  40-ft.  superstructure  in  Strawberry 
township,  $560 ;  28-ft.  approach  to  Linn  town- 
ship bridge,  $298.  The  Illinois  Steel  Bridge 
Co. — For  repairing  Hollenberg  River  bridge 
with  new  tubes,  $1,094 ;  40-ft.  superstructure 
in  Strawberry  township,  $524;  28-ft.  approach 
to  Linn  township  bridge,  $293.  W.  C.  Wayland 
—For  repairing  Hollenberg  River  bridge  with 
new  tubes,  $l,13r>;  40-ft.  superstructure  in 
Strawberry  township,  $498 ;  28-ft.  approach  to 
Linn  tewnship  bridge,  $260.  The  board  or 
dered  that  the  contract  for  repairing  the  Hol- 
lenberg River  bridge  with  new  tubes  be  award- 
ed the  Illinois  Steel  Bridge  Co.,  and  that  the 
contract  for  constructing  the  40-ft.  super- 
structure in  Strawberry  township  and  the  28- 
ft.  approach  to  the  bridge  in  Linn  township  be 
awarded  W.  C.  Wayland  upon  his  bids  there- 
for. A  40-ft.  superstructure  similar  to  the  one 
advertised  for  in  Strawberry  township  was  or- 
dered built  between  sections  26  and  35  in  Mill 
Creek  township,  and  the  contract  for  its  con- 
struction awarded  to  W.  C.  Wayland  at  the 
same  cost  as  that  of  the  former,  being  $498. 

Louisiana. 

Advices  from  Lake  Charles,  La.,  state  that 
W.  P.  Weber,  Chairman  of  the  Bridge  Com- 
mittee forming  plans  for  the  construction  of  a 
bridge  over  the  Calcasieu  River,  has  already 
received  bids  for  the  work  ranging  within  and 
below  the  estimated  cost. 

Massachusetts. 

A  special  town  meeting  was  held  Oct.  28  at 
Huntington,  Mass.,  to  see  if  the  town  will  vote 
to  build  a  new  bridge  across  the  East  Branch 
of  the  Westfield  River  at  some  point  near  the 
Chester  Paper  Co.'s  paper  mill. 

Engineers  in  the  employ  of  the  New  York, 
New  Haven  &  Hartford  R.  R.  Co.  are  engaged 
in  making  soundings  and  other  preliminary 
work  in  connection  with  the  construction  of 
the  proposed  new  railroad  bridge  to  replace 
the  present  one  over  Taunton  River  at  Slade  s 
Ferry,  Fall  River,  Mass. 

Minnesota. 

Peppard  &  Fulton,  Minneapolis,  Minn.,  who 
were  recently  awarded  the  contract  for  the 
necessary  bridge  and  trestle  work  along  the 
new  line  of  the  Northern  Pacific  between 
Mandon  and  Stanton,  N.  Dak.,  have  shipped 
their  outfit  to  Mandon  preparatory  to  starting 
the  work. 

Missouri. 

The  Chicago,  Rock  Island  &  Pacific  Ry., 
according  to  advices  from  New  Bloomfield, 
Mo.,  is  planning  the  construction  of  a  new 
bridge  at  Jefferson  in  connection  with  a  con- 
templated spur  from  the  main  line  of  the  Chi- 
cago &  Alton  to  Jefferson,  Mo. 

The  City  Commissioners  of  Kansas  City, 
Mo.,  have  approved  the  plans  for  the  recon- 
struction of  the  James  St.  viaduct  over  the 
tracks  of  the  Missouri  Pacific  R.  R.  Co.  The 
company  will  furnish  $3,000  of  the  necessary 
expense. 

Chief  Engineer  Harvey  of  the  Metropolitan 
Street  Ry.  Co.,  Kansas  City,  Mo.,  and  Wyan- 
dotte County  Commissioners  are  conferring  in 
regard  to  the  site  for  a  temporary  pile  bridge 
which  is  to  carry  traffic  while  the  James  St. 
bridge  is  being  rebuilt 

Nebraska. 

City  Engineer  Pcthoud,  Reatrice,  Nob.,  has 
submitted  plans  and  specifications  to  the  City 
Council  for  the  construction  of  a  new  concrete 
bridge  to  replace  the  old  wooden  structure  on 
South  Sumner  St.,  a  short  distance  south  of 
Scott  St. 

New  Jersey. 

founh  Knginocr  Rice  and  R.  L.  (ioff,  Ocean 
City,  N.  J.,  are  preparing  plans  for  the  pro- 


•J-  indicates  work  now  open  for  bids.        indicates  a  contract  let  rreentlv 
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>osed  bridge  over  the  thoroughfare  near  34th 
5t.  in  that  place.  The  structure  will  be  24  ft. 
n  the  clear  with  a  50-ft.  opening.  The  cost  of 
:he  improvement  is  estimated  at  about  $2,500. 

Ohio. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
29,  by  County  Commissioner  John  F.  Golden- 
jogen,  Clerk,  Cleveland,  O.,  for  the  construc- 
:ion  of  bridge  work,  per  report  No.  2895,  con- 
:rete  bridge,  Clegue  Road,  Dover  Township, 
n  accordance  with  the  form  of  contract  and 
specifications  to  be  furnished  by  Frank  R. 
Lander,  County  Surveyor,  Court  House,  W. 
id  St.,  Cleveland. 

•{•Bids  will  be  received  until  noon,  Nov.  6, 
jy  Board  of  Columbiana  County  Commission- 
:rs,  Lisbon,  O.,  for  the  construction  of  steel 
bridge  No.  235,  Section  22,  Salem  township. 
L.  M.  Kannal  is  Clerk  of  the  Board. 

•{•Bids  will  be  received  until  noon,  Nov.  24, 
Dy  Director  of  Public  Service,  J.  J.  Wenner, 
Clerk,  Cincinnati,  O.,  for  the  construction  of 
:he  proposed  Ludlow  Ave.  viaduct,  under  Sec- 
:ions  ABC  and  D.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  noon.  Nov.  24, 
jy  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  constructing  under  Specifi- 
:ations  No.  211,  concrete  culvert  in  Sycamore 
*Vve.  at  Rossmoyne,  in  Sycamore  township.  A 
:ertified  check  for  $500  must  be  filed  with  each 
jid.    Fred  Dreihs  is  Clerk. 

®The  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  has  awarded  the  con- 
:ract  for  the  construction  of  a  bridge  on  Har- 
rison pike  to  William  Nickoson  at  $2,847. 

Preliminary  plans  are  under  way  by  Robert 
Hoffman,  City  Engineer,  Cleveland,  O.,  for  the 
instruction  of  the  proposed  Clark  Ave. 
bridge.  Plans  showing  the  low  level  and  the 
nigh  level  types  will  be  prepared. 

Lockland,  O.,  Council  has  adopted  a  resolu- 
:ion  asking  the  Hamilton  County  Commission- 
:rs,  Cincinnati,  O.,  to  build  a  bridge  over  the 
west  branch  of  the  Mill  Creek  at  Benson  St. 

An  agreement  has  been  reached  in  regard  to 
Jie  proposed  specifications  for  the  construc- 
:ion  of  the  Ludlow  Ave.  viaduct  by  the  city  of 
Cincinnati,  O.,  and  the  Baltimore  &  Ohio 
Southwestern  R.  R.  The  viaduct  will  extend 
from  the  intersection  of  Ludlow  Ave.  and 
Spring  Grove  Ave.  in  a  southerly  direction  to 
the  west  side  of  Ludlow  Ave.  about  400  ft. 
north  of  the  bridge  over  the  canal.  A  road- 
way will  be  built  from  the  south  approach  to 
Bruckman's  brewery.  The  viaduct  proper  will 
be  1,336  ft.  %  in.  long,  have  a  total  width  of 
50  ft.  with  roadway  40  ft.  wide  and  two  side- 
walks each  10  ft.  wide.  The  roadway  will  be 
paved  with  vitrified  brick.  The  entire  struct- 
ure will  be  constructed  on  concrete  piles. 
Sixty-five  per  cent  of  the  cost  will  be  paid  by 
the  railroad,  the  remainder  to  be  shared  by 
the  city  and  street  railway. 

The  Lake  Shore  &  Michigan  R.  R.  has 
closed  practically  all  right  of  way  deals  for 
the  construction  of  its  third  and  fourth  track 
through  Amherst,  O.,  and  steps  will  now  be 
taken  toward  the  construction  of  the  proposed 
new  Milan  St.  bridge. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon,  Nov.  13, 
by  J.  H.  Moffitt,  County  Controller,  Washing- 
ton, Pa.,  for  the  construction  of  a  20-ft.  span 
reinforced  concrete  bridge  and  for  reflooring 
two  bridges.  Chaney  &  Armstrong  are  County 
Engineers. 

®The  contract  for  the  construction  of  the 


bridge  over  McKinley  Run,  Rochester,  Pa., 
has  been  awarded  the  Penn  Bridge  Co..  Beaver 
Falls,  Pa.  The  structure  will  be  of  steel  and 
concrete.    Bids  were  opened  Oct.  19. 

The  following  bids  were  received  by  the 
City  Council,  Lancaster,  Pa.,  for  the  construc- 
tion of  a  3-span  plate  girder  bridge  over  the 
new  dam  being  erected  at  the  pumping  sta- 
tion. The  bids  were  for  bridges  9  and  18  ft. 
wide  and  were  as  follows:  Nelson-Meredith 
Co.,  $5,994  and  $7,900  to  be  done  in  115  days; 
York  Bridge  Co.,  $6,500  and  $8,000  (super- 
structure only),  to  be  done  in  90  days;  Lan- 
caster Machine  &  Structural  Works,  $6,588 
and  $8,435,  to  be  done  in  90  days ;  Schuylkill 
Construction  Co.,  Philadelphia,  $3,910  and 
$5,290. 

L.  H.  Focht  &  Son,  who  were  recently 
awarded  the  contract  for  the  construction  of 
the  Penn  St.  bridge  in  Reading,  Pa.,  men- 
tioned in  Engineering  &  Contracting,  have 
started  actual  work.  The  cost  of  the  improve- 
ment is  $325,910. 

City  Council  has  adopted  a  resolution  pro- 
viding for  the  construction  of  a  temporary 
wooden  bridge  at  25th  Ave.  and  13th  St.,  Al- 
toona,  Pa. 

The  construction  of  the  proposed  viaduct 
over  the  Roaring  Brook  and  the  tracks  of  the 
Lackawanna  &  Laurel  Line  connecting  Harri- 
son Ave.  at  its  southerly  end  with  Crown  Ave., 
Scranton,  Pa.,  is  still  under  consideration,  and 
it  is  estimated  that  the  improvement  will  cost 
about  $75,000. 

Tennessee. 

©Commissioners  of  McNairy  County,  Sel- 
mer,  Tenn.,  have  awarded  the  contracts  for 
the  construction  of  two  steel  bridges.  One 
bridge  is  to  be  built  over  Cypress  Creek  at 
Selmer.  The  Beach  Manufacturing  Co.,  Char- 
lotte, Mich.,  secured  the  contract,  which  calls 
for  an  85-ft.  span,  to  be  completed  by  Jan.  15, 
1912.  The  other  bridge  is  to  be  over  Big 
Snake  Creek,  12  miles  east  of  Selmer,  on  the 
Selmer  and  Adamsville  public  road,  to  be  built 
by  the  Joliet  Bridge  &  Iron  Co.,  Joliet,  111. 
Specifications  call  for  45-ft.  span,  to  be  com- 
pleted by  Jan.  1,  1912. 

Texas. 

An  election  has  been  ordered  by  the  Tar- 
rant County  Commissioners  to  be  held  Nov. 
25  at  Fort  Worth,  Texas,  to  vote  a  bond  issue 
of  $600,000  and  $1,000,000  for  public  roads. 
Engineer  K.  Robey,  Fort  Worth,  has  com- 
pleted an  estimate  of  the  cost  of  building  4 
bridges,  which  amounts  to  about  $600,000. 

Information  from  Houston,  Texas,  states 
that  a  petition  signed  by  a  number  of  citizens 
of  the  First  and  Sixth  Wards,  asking  the  city 
to  rebuild  the  Preston  Ave.  White  Oak  Bayou 
bridges,  with  a  width  of  at  least  50  ft.,  to  re- 
pave  Washington  Ave.  from  Stude's  Point  to 
Houston  Ave.,  to  widen  Houston  Ave.  from 
Washington  Ave.  to  Beauchamp  St.  from  35  to 
65  ft.  and  to  reduce  the  grade  of  Houston 
Ave.  and  Winter  St.,  was  presented  at  Council 
meeting  and  referred  to  the  Council  as  a  whole 
for  action. 

Virginia. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
3,  by  Board  of  County  Supervisors,  Jonesville, 
Va.,  for  the  construction  of  the  following  steel 
bridges  in  Lee  County :  152-ft.  structure  over 
Powells  River,  about  1  mile  from  dinger,  on 
the  Louisville  &  Nashville  Ry. ;  178-ft.  struct- 
ure over  Powells  River,  1%  miles  from  Dry- 
den,  on  the  Louisville  &  Nashville  Ry. ;  204-f  t. 
structure  over  Powells  River,  8  miles  from 


Ben  Hur,  on  the  Louisville  &  Nashville  Ry. ; 
52-ft.  structure  over  Wallin's  Creek,  11  miles 
from  Ben  Hur,  on  the  Louisville  &  Nashville 
Ry. ;  37-ft.  structure  over  Cane  Creek,  1  mile 
from  Pennington  Gap,  on  the  Louisville  & 
Nashville  Ry. ;  152-ft.  structure  over  Powells 
River,  3  miles  from  Pennington  Gap,  on  the 
Louisville  &  Nashville  Ry. ;  70-ft.  structure 
over  Straight  Creek,  3  miles  from  Turner's 
Siding,  on  the  Interstate  Ry. ;  70-ft.  structure 
over  Straight  Creek,  IV2  miles  from  Turner's 
Siding.  Plans  and  specifications  are  on  file  at 
the  office  of  the  County  Engineer,  Pennington 
Gap,  and  may  be  obtained  from  the  Childrey- 
Sunday  Co.,  Richmond.  P.  St.  J.  Wilson. 
Richmond,  is  State  Highway  Engineer. 

®The  contract  for  the  construction  of  5  steel 
bridges  has  been  awarded  by  the  Board  of 
County  Commissioners,  Sussex,  Va.,  to  the 
Virginia  Bridge  &  Iron  Co.,  Roanoke,  Va.,  at 
$5,350.  The  contract  for  steel  stringers  for 
Boilings  bridge  was  awarded  to  the  Canton 
Bridge  Co.,  Morgantown,  W.  Va.  P.  St.  J. 
Wilson  is  State  Highway  Commissioner,  Rich- 
mond, Va. 

®The  contract  for  the  construction  of  a 
steel  bridge  over  Bent  Creek,  Appomattox 
County,  has  been  let  by  the  Board  of  County 
Commissioners,  Appomattox,  Va.,  to  the  Vir- 
ginia Bridge  &  Iron  Co.,  Roanoke,  Va.,  at 
$925.  P.  St.  J.  Wilson  is  State  Highway  Com- 
missioner, Richmond,  Va.  Bids  were  opened 
Sept.  6. 

Washington. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
7,  by  Board  of  Okanogan  County  Commission- 
ers, Conconully,  Wash.,  for  replacing  the 
Omak  draw.  Bowerman  &  McCloy,  Central 
Bldg.,  Seattle,  Wash.,  are  Consulting  Engi- 
neers. 

®J.  E.  Cunningham,  who,  as  mentioned  some 
time  ago  in  Engineering  &  Contracting,  was 
awarded  the  contract  for  the  construction  of 
the  Latah  Creek  bridge  between  6th  and  7th 
Aves.,  Spokane,  Wash.,  has  formally  signed 
the  contract  and  work  will  be  started  about 
Nov.  14.  The  cost  of  the  improvement  is 
$416,000,  and  by  terms  of  the  contract  it  must 
be  completed  by  July  31,  1913. 

Wisconsin. 

The  Chicago  &  Northwestern  R.  R.  Co.  has 
preliminary  work  under  way  on  the  construc- 
tion of  a  new  bridge  at  Beloit,  Wis.  The  new 
structure  will  be  a  girder  bridge  18  ft.  wide. 
The  old  abutments  will  be  used  after  lower- 
ing same  5  ft. 

Employes  of  the  Wisconsin  Refrigerator  and 
the  McDonough  Manufacturing  Co.  and  a 
number  of  others  have  signed  a  petition  ask- 
ing the  city  officials  for  the  construction  of  a 
bridge  over  the  river  at  Eau  Claire,  Wis.,  It 
is  said  the  matter  will  be  given  early  attention. 

A  resolution  has  been  introduced  into  the 
City  Council,  La  Crosse,  Wis.,  providing  for 
an  appropriation  of  $1,340  for  the  construction 
of  a  concrete  bridge  over  the  channel  between 
the  mainland  and  the  Isle  La  Plume. 
Canada. 

An  election  has  been  called  by  the  electorate 
of  Vancouver,  B.  C,  to  be  held  next  January 
on  a  provision  for  $5,000,000  in  public  im- 
provements, as  follows:  $1,000,000  for  a  new 
city  hall,  $100,000  for  a  new  city  jail,  $30,000 
for  police  substation,  $1,000,000  for  sewers 
and  for  opening  and  grading  new  streets, 
$850,000  for  new  bridges,  and  $500,000  for  the 
sinking  fund  for  purchasing  the  British  Co- 
lumbia Electric  Railway  Co. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

®R.  H.  and  G.  A.  McWilliams,  Chicago,  111., 
have  been  awarded  the  contract  for  construct- 
ing drainage  canal  for  Drainage  District  No.  3 
of  Jefferson  County,  Ark.  The  work  included 
over  8  miles  of  main  canal  involving  265,000 
cu.  yds.  of  excavation. 


Colorado. 

•{•Bids  will  be  received  until  5  p.  m.,  Nov. 
2,  by  C.  T.  Pease,  Engineer,  U.  S.  Reclamation 
Service,  Montrose,  Colo.,  for  furnishing  and 
delivering  f.  o.  b.  shipping  point  6  steel  gates, 
4  ft.  wide  by  6  ft.  high,  6  hoists  for  do ;  8  steel 
gates,  4  ft.  6  ins.  wide  by  4  ft.  high. 


•{•Bids  will  be  received  until  5  p.  m.,  Nov 
11,  C.  T.  Pease,  Engineer,  U.  S.  Reclamation 
Service,  Montrose,  Colo.,  for  furnishing  con- 
tinuous wood  stave  pipe  for  siphon  60  ins.  in 
diameter ;  also  for  furnishing  necessary  tools 
and  form  to  erect  said  pipe. 

Plans   and   specifications   have   been  com- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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pleted  for  a  branch  canal  for  the  Uncom- 
pahgre  Reclamation  project  in  the  western 
side  of  the  valley  which  is  now  above  the 
main  water  supply  of  the  project.  This  branch 
canal  will  irrigate  something  over  35,000  acres 
which  has  not  been  taken  up  by  settlers.  It 
is  stated  that  the  canal  can  be  pushed  during 
the  winter.  C.  T.  Pease,  Montrose,  Colo.,  is 
project  engineer. 

Illinois. 

©Michael  Conroy,  Granite  City,  111.,  has 
taken  an  extensive  levee  job  near  Granite  City, 
which  consists  of  about  a  year's  work.  The 
job  is  all  fine  machine  work,  and  Mr.  Conroy 
can  use  all  kinds  of  good  wagon  skinners  on 
it.  He  expects  to  put  four  machines  on  the 
work. 

®John  H.  Metzger,  Shobonier,  111.,  at  14 
cts.  per  cu.  yd.,  has  been  awarded  the  contract 
for  building  levees  containing  about  52,000 
cu.  yds.  of  material  for  the  Pecan  Island  Levee 
District  of  Fayette  County.  Bids  were  opened 
Oct.  17  at  Vandalia,  111. 

Indiana. 

»J«Bids  will  be  received  until  2  p.  m.,  Nov. 
11,  by  Hilbert  Bennett,  Drainage  Commission- 
er, Rockport,  Ind.,  for  the  construction  of 
dredge  ditch,  main  ditch  including  140,000  cu. 
yds.  and  laterals  20,000  cu.  yds.  of  good  open 
work.  The  cost  of  the  job  is  estimated  at 
$18,000. 

•f«Bids  will  be  received  until  9  a.  m.,  Nov. 
11,  by  Hilbert  Bennett,  Drainage  Commission- 
er, Rockport,  Ind.,  for  the  construction  of 
dredge  ditch,  the  main  including  approximate- 
ly 180,000  cu.  yds.  and  the  laterals  including 
47,000  cu.  yds.  of  good  open  work.  The  cost 
of  the  job  is  estimated  at  $24,000. 

Report  has  been  filed  with  the  County  Au- 
ditor at  Valparaiso,  Ind.,  for  the  construction 
of  the  Ludington  Ditch.  This  ditch  is  to  be 
constructed  of  tile,  the  estimated  cost  being 
about  $16,500.  Gay  F.  Stinchfield,  Valparaiso, 
Ind.,  is  engineer. 

Iowa. 

•J-Bids  will  be  received  until  1  p.  m.,  Nov.  6, 
by  J.  R.  Martin,  Auditor,  Palo  Alto  County, 
Emmetsburg,  la.,  for  furnishing  necessary  la- 
bor and  material  for  certain  drainage  im- 
provement No.  48,  Palo  Alto  County.  This 
work  will  include  140,300  cu.  yds.  of  excava- 
tion and  105,879  ft.  of  tile,  sizes  from  5  to  30 
ins. ;  maximum  depth,  7  ft. ;  minimum  depth, 
3.8  ft. ;  said  work  to  be  commenced  not  later 
than  Dec.  1,  1911,  and  to  be  completed  not 
later  than  Dec.  31,  1912,  and  consists  of  12 
sections. 

4*Bids  will  be  received  until  11  a.  m.,  Nov. 
14  (re-advertisement  of  bids  rejected  Oct.  17, 
mentioned  in  our  last  issue),  by  J.  L.  Hanra- 
han,  County  Auditor,  Webster  County,  Fort 
Dodge,  la.,  for  the  construction  of  an  open 
ditch  known  as  drain  No.  96,  containing  ap- 
proximately 526,100  cu.  yds.  of  excavation. 

The  Mississippi  Power  Co.  has  filed  a  peti- 
tion with  the  Auditors  of  Lee  and  Des  Moines 
Counties  for  the  establishment  of  a  drainage 
district  for  the  protection  of  19,000  acres  of 
land  in  the  two  counties.  The  land  involved 
will  be  affected  by  the  damming  of  the  Mis- 
sissippi River  at  Keokuk,  and  the  action  fel- 
lows the  refusal  of  farmers  to  co-operate  with 
the  water  power  company  in  carrying  out 
drainage  plans.  The  land  owners  desire  the 
company  to  purchase  their  farms  at  a  cost  of 
$500,000,  while  the  company  claims  levees  can 
be  built  to  protect  the  land  from  overflow 
damage. 

The  supervisors  of  Story  County,  Nevada, 
la.,  will  call  for  bids  shortly  on  the  construc- 
tion of  two  till-  drains.  The  Howard  Town- 
ship Drain  No.  41  will  require  about  55,600 
lin.  ft.  of  tile,  the  estimated  cost  of  the  sys- 
tem being  $15,000.  Lincoln  Township  Drain 
No.  42  will  require  17,000  lin.  ft.  of  tile,  the 
estimated  cost  of  the  system  being  $7,750. 
John  M  Wells,  Nevada,  la.,  is  engineer  for 
both  drains. 

('.ids  for  the  construction  of  the  Plum  Creek 
ditch  in  Scott  and  Sidney  Townships,  Fre- 
mont County,  will  probably  be  asked  in  Feb- 
ruary. This  work  includes  the  construction  of 
main  ditch  requiring  396,000  cu.  yds.  of  ex- 


cavation and  two  open  laterals  requiring  about 
40,000  cu.  yds.  of  excavation.  Seth  Dean. 
Glenwood,  la.,  is  the  engineer. 

Kansas. 

•J«Bids  will  be  received  until  10  a.  m.,  Nov. 
6,  by  Board  of  Directors  of  Elk  River  Drain- 
age district  No.  1,  Montgomery  County,  E.  A. 
Stark,  Secy.,  Elk  City,  Kan.,  for  the  construc- 
tion of  a  system  of  drains  as  follows :  Main 
ditch  will  be  an  open  ditch  11,800  ft.  long,  6  to 
22  ft.  bottom,  slope  about  1  to  1,  requiring  ex- 
cavation of  33,238  cu.  yds.  Lateral  containing 
7,174  cu.  yds.  Small  ditch,  not  a  lateral,  con- 
taining 1,642  cu.  yds. ;  1-span  18-f  t.  bridge  and 
1  28-ft.  bridge,  with  center  support.  All  work 
and  material  shall  be  in  accordance  with  the 
surveys,  plans  and  specifications  set  out  in  the 
report  made  by  A.  M.  Parson,  C.  E.,  of  said 
district,  and  is  now  on  file  with  E.  A.  Stark. 

Louisiana. 

Advices  from  Donaldsville,  La.,  state  that 
the  commissioners  of  Bayou  Drainage  District 
have  ordered  an  election  Nov.  28  to  vote  on 
the  proposition  to  issue  $60,000  bonds  for 
drainage  purposes,  the  bonds  to  be  secured 
by  an  acreage  tax  of  50  cents  to  extend  for 
25  years.  The  project  comprises  the  drainage 
of  10,000  acres  now  in  cultivation. 

Minnesota. 

^•Bids  will  be  received  until  10:30  a.  m., 
Nov.  11,  by  A.  A.  Caswell,  County  Auditor, 
Anoka,  Minn.,  for  County  Ditch  No.  53.  There 
are  225,207.8  cu.  yds.  to  be  excavated,  and  2,100 
ft.  of  24-in.  No.  3  sewer  pipe  to  be  laid.  Cer- 
tified check  for  10  per  cent  required.  James 
Corr,  114  South  Fourth  St.,  Minneapolis, 
Minn.,  is  Engineer. 

®Mulgrew-Boyce  Co.,  Dubuque,  la.,  has  been 
awarded  the  contract  at  $28,100  for  construct- 
ing Judicial  Ditch  No.  4.  Bids  on  this  work 
were  opened  Oct.  21  by  J.  T.  Erickson,  Trav- 
erse County  Auditor,  Wheaton,  Minn.  The 
ditch  requires  the  excavation  of  243,730  cu. 
yds.  of  earth  at  estimated  cost  of  $21,230.92 
and  50  corrugated  culverts,  24  ft.  long  and 
4  ft.  in  diameter,  4  corrugated  iron  culverts 
24  ft.  long  and  3  ft.  in  diameter  and  2  6-ft. 
corrugated  iron  culverts  24  ft.  long. 

Surveys  have  been  made  for  the  proposed 
Judicial  Ditch  No.  25  in  Lincoln  and  Lyons 
Counties.  The  estimated  cost  is  about  $19,000, 
of  which  $11,000  is  for  a  ditch  requiring 
108,000  cu.  yds.  of  excavation  and  $8,000  is 
for  tile.  O.  H.  Sterk,  Marshall,  Minn.,  is  the 
engineer. 

Missouri. 

•J»Bids  will  be  received  until  Nov.  20  by  Ben. 
M.  Tinsley,  county  clerk,  Caruthersville,  Mo., 
for  constructing  drainage  canals  involving  the 
excavation  of  about  3,000,000  cu.  yds.  of  mate- 
rial. The  system  will  drain  about  100,000 
acres  of  swamp  land  and  will  cost  about 
$330,000.  All  of  the  excavation  is  to  be  done 
by  dredge  boats  and  about  60  per  cent  of  the 
work  is  through  timbered  country.  The  work 
included  the  construction  of  a  main  canal 
about  30  miles  long  and  30  lateral  canals. 

Nebraska. 

E.  O.  Howe,  Table  Rock,  Neb.,  has  been 
appointed  engineer  for  Johnson  County  Drain- 
age District  No.  1. 

New  Jersey. 

The  following  bids  were  received  Oct.  23  by 
Major  R.  R.  Raymond,  U.  S.  Engineer.  Wil- 
mington, Del.,  for  the  drainage  of  Double 
Creek,  N.  J. :  The  Pennsylvania  Dredging 
Co.,  Camden,  N.  J.,  15.9  cts.  per  cu.  yd. ;  the 
Rickards  Dredging  Co.,  Philadelphia,  Pa.,  32 
cts.  per  cu.  yd. 

South  Dakota. 

The  Rapid  Valley  Irrigation  &  Development 
Co.  has  received  a  permit  to  appropriate  65 
second  feel  from  Rapid  and  Dry  creeks.  The 
project  embraces  the  irrigation  for  the  present 
of  4.500  acres,  with  an  ultimate  capacity  of 
10,000.  It  is  proposed  to  construct  a  large 
reservoii  somewhere  in  I  lie  Rapid  creek  valley 
below  Rapid  City,  to  catch  the  llood  waters, 
which  at  present  escape.  Geo  Sande  rs,  Caputa, 
S.  I  )ak  ,  is  president. 


Memphis,  Tenn.,  and  Vicinity. 

(regular  correspondence.) 

®Mike  Larkin  was  awarded  a  contract  by 
the  city  of  Memphis  for  the  construction  of  a 
gravel  roadway  on  Arkansas  Ave.  About  $20,- 
000  is  involved.  Under  the  terms  of  the  con- 
tract, work  must  be  started  in  ten  days  and 
pushed  through  to  an  early  completion.  Mike 
is  also  the  curb  and  gutter  builder  for  the  city. 

®Polk  Roper  has  taken  a  contract  in  Biha- 
lia,  Miss.,  for  the  building  of  some  roads  at  a 
fancy  price  and  has  diverted  most  of  new  out- 
fit on  the  job.  Polk  says  he  is  making  the 
dirt  fly  and  will  finish  before  the  allotted  time. 
His  only  regret  seems  to  be  that  the  contract 
is  too  small.  Polk  lets  no  grass  grow  under 
his  feet. 

There  has  been  a  lull  the  past  week  in  the 
letting  of  contracts  in  this  section.  Some  of 
the  older  contractors  predict  that  it  is  but  the 
quiet  that  goes  before  the  storm  and  perhaps 
they  are  right,  too.  For  next  week  there  is 
the  Speedway  Land  Company  letting  in  this 
city  for  the  construction  of  about  a  mile  of 
gravel  street  and  about  half  a  mile  of  con- 
crete sidewalks;  the  Rugby  Land  Co.,  letting 
for  about  half  a  mile  of  gravel  roadways, 
while  the  city  of  Memphis  will  ask  for  bids 
on  two  concrete  streets.  By  the  time  this  goes 
to  print,  the  Media  Irrigation  Co.  of  San 
Antonio,  Tex.,  will  have  awarded  a  contract 
for  1,500,000  cu.  yds.  of  excavation  in  which 
project  many  contractors  in  this  section  are 
interested  either  as  bidders  on  the  job  or 
prospective  sub-contractors.  Then  on  Nov. 
11th  the  Miller  Engineering  Co.  will  receive 
bids  for  the  building  of  over  2,000,000  cu.  yds. 
of  levee  work  along  the  banks  of  Red  River 
in  Miller  County,  Arkansas.  So  it  would  ap- 
pear that  the  lull  indicated  a  vast  amount  of 
work  to  follow.  Of  course  the  biggest  project 
in  this  section  for  some  time  past  will  be  the 
levee  work  to  be  let  by  the  county  of  Miller, 
Ark.  The  2,000,000  cu.  yds.  embraced  in  the 
contract  will  prove  to  be  the  largest  levee 
contract  let  as  a  whole  for  many  years.  No 
doubt  all  the  larger  firms  contingent  to  Mem- 
phis will  be  bidders.  The  bids  will  be  opened 
at  Texarkana.  Ark.,  at  noon  on  Nov.  11th,  and 
the  Morgan  Engineering  Co.  of  Memphis,  who 
are  the  engineers  of  the  project,  will  make  the 
awards  Glancing  over  the  field  of  prospective 
bidders  from  this  section  it  can  be  stated  with 
little  doubt  that  Roach  &  Stansell,  Lowrance 
Brothers  and  Leonard  &  Bush  of  Memphis 
will  go  to  "the  cloth"  after  the  job.  All  of 
the  above  firms  have  many  teams  to  spare 
just  now  and  are  about  getting  their  present 
contracts  completed  to  such  an  extent  that 
they  are  beginning  to  cast  around  for  new 
work.  Then  there  is  Dulaney  &  Foote  of 
Greenville,  Miss.,  who  are,  no  doubt,  prepared 
to  handle  a  large  amount  of  long  time  work, 
especially  if  they  join  forces  with  John  Nys- 
trom  and  Martin  Jennings,  who  have  outfits 
near  Greenville.  From  Vicksburg  we  may  ex- 
pect the  Clarke,  Parker  and  Helgason  crowd 
to  go  hot  after  the  work.  Then,  it  is  said  to 
be  more  than  likely  that  some  of  the  sub-con- 
tractors on  the  Rock  Island  work  near  Kent, 
Ark.,  might  join  forces  and  bid  on  the  pro- 
posed levee,  inasmuch  as  they  would  perhaps 
have  ample  time  to  handle  both  jobs  to  good 
advantage.  Of  course  it  is  very,  very  hard  to 
even  guess  the  winner.  Take  Roach  &  Stan- 
sell,  for  instance,  the  largest  firm  that  will 
perhaps  be  a  bidder.  Walker  Stansell  has  just 
finished  the  inspection  of  the  Media  irrigation 
contract  in  Texas  and  has  announced  that  his 
linn  w  ill  put  in  a  bid  on  same  and  will  bid  to 
land  the  contract,  too.  Should  this  latter  firm 
be  successful,  it  is  doubtful  if  they  would  bid 
very  low  on  the  Miller  county  work,  for  1,500,- 
ono  cu  yds.  of  dirt  in  Texas  would  prove  suffi- 
cient work  for  their  300  teams  in  that  state 
for  some  time  to  come.  Hut  should  Roach  & 
Stansell  fail  in  Texas,  then  it  will  be  a  battle 
royal  between  themselves,  Lowrance  Brothers 
and  cLonard  &  Rush.  Dulaney  &  Foote  and 
Clarke.  Parker  &  Helgason  will  hardly  bid 
on  the  work  as  a  wdiole,  for  it  is  too  large  a 
job  for  their  outfits  to  handle  in  the  event  of 
failure    to    secure    sufficient  sub-contractors. 


♦I*  indicates  work  now  open  for  bids.        indicates  a  contract  let  recently. 
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However,  they  stand  as  good  a  show  as  any- 
one to  bite  off  a  choice  piece  here  and  there 
and  usually  they  can  be  counted  on  to  do  that 
very  thing.  It's  going  to  be  a  pretty  letting  at 
all  events  and  the  work  will  come  in  handy 
for  this  winter  for  the  successful  firm. 

Ed.  Moseley,  from  Del  Rio,  Tex.,  was  a 
visitor  last  week  to  the  city  on  a  short  vaca- 
tion which  he  spent  with  his  family.  Ed.  is 
doing  some  work  for  the  Orient  road  and  will 
be  in  Texas  perhaps  all  winter  and  spring. 
He  likes  the  country  and  labor,  which  is  most- 
ly Mexican,  and  is  making  money.  Most  of 
his  work  is  in  the  rock,  so  states  Ed.,  and  is 
handled  by  dump  carts  after  first  being  blasted. 

W.  F.  Stephenson  has  returned  to  his  out- 
fit at  Hard  Eargin  Landing,  Miss.,  after  a 
three  weeks'  rest  in  the  west.  Bill  has  been 
hard  at  work  for  a  number  of  years  without 
a  vacation  and  the  little  rest  which  he  took 
was  well  deserved  and  highly  appreciated  also. 
Bill's  mules  are  helping  build  the  big  earthen 
dike  at  Huntington. 

Gene  Richards  has  been  appointed  superin- 
tendent of  Roch  &  Stansell's  at  Huntington. 
For  many  years  Gene  was  with  Walker  Stan- 
sell  in  charge  of  the  latter's  crack  team  out- 
fit. Later  he  was  connected  with  Bob  Leonard 
and  then  in  charge  of  a  construction  gang  on 
the  Missouri  &  North  Arkansas  R.  R.,  so  he 
should  be  well  fitted  for  his  new  position. 

John  Dooling  of  North  Dakota  was  passing 
through  town  not  long  ago  en  route  to  inspect 
the  Rock  Island  work  at  Kent.  John  did  not 
report  as  having  signed  up  for  any  as  yet. 
Formerly  John  used  to  live  in  this  section  and 
has  built  many  miles  of  levee  work  in  Mis- 


sissippi. He  has  a  good  outfit  and  is  doing 
well. 

Aderholdt  Brothers  will  be  in  the  market  for 
some  work  in  about  two  months.  They  prefer 
some  good  levee  work  in  the  Mississippi  Delta 
and  are  willing  to  take  either  field  or  timber 
work,  or  new  or  enlargement  contracts.  The 
boys  have  a  very  good  outfit,  numbering  about 
thirty  teams,  and  have  the  reputation  of  being 
hustlers  and  good  business  men. 

Dresbach  Brothers  are  just  about  to  com- 
plete their  United  States  government  levee  job 
at  Lambertsville,  Ark.  They  moved  on  this 
work  last  season  and  have  kept  steadily  at 
work  ever  since.  Success  has  crowned  their 
efforts,  and  aside  from  completing  their  con- 
tract long  before  the  allotted  time,  they  have 
made  considerable  money.  During  the  last 
few  months  the  boys  report  their  labor  trou- 
bles have  been  great,  but  as  this  condition  ex- 
ists at  present  with  all  the  contractors  in  these 
parts,  the  Dresbach  boys  are  not  exceptions  to 
the  rule. 

John  Nystrom  has  made  his  bond  to  the 
Mississippi  Levee  Board  and  has  moved  his 
large  outfit  on  the  Lake  Lee  enlargement  work 
near  Greenville.  John  states  that  he  will  con- 
centrate all  his  efforts  to  complete  the  work 
this  coming  spring,  to  the  end  that  he  may 
be  in  line  for  the  early  levee  Iettings. 

Texas. 

A  new  drainage  district  is  being  formed  in 
Jefferson  County  and  the  County  Commis- 
sioners at  Beaumont  will  be  asked  to  call  an 
election  to  vote  on  constructing  the  system. 
The  proposed  district  is  located  in  the  western 
part  of  the  county  and  includes  about  100,000 


acres.  It  is  estimated  that  the  system  will 
cost  about  $100,000. 

Proposition  has  been  submitted  to  farmers 
in  the  Toyah  Valley  for  the  building  of  a 
$200,000  irrigation  system.  Cobe,  McKenna  & 
Co.,  bankers,  Chicago,  111.,  are  reported  to  be 
financing  the  project,  and  are  said  to  have  their 
engineers  on  the  ground  ready  to  begin  the 
preliminary  work.  Judge  James  F.  Ross,  Pe- 
cos, Tex.,  is  also  interested. 

Utah. 

•f*Bids  will  be  received  until  2  p.  m.,  Nov. 
8,  by  the  State  Land  Board  Reservoir  and  Irri- 
gation Project,  Salt  Lake  City,  Utah,  for  the 
construction  of  a  portion  of  the  Piute  Canal 
from  its  present  terminus  west  of  Redmond, 
Sevier  County,  northward  for  a  distance  of 
about  8  miles,  involving  approximately  120,- 
000  cu.  yds.  of  excavation.  Bids  will  be  re- 
ceived for  the  whole  work  or  for  the  work  in 
sections.  The  smallest  section  or  part  the 
Board  will  consider  will  be  1,000  lin.  ft.,  each 
being  a  "division,"  and  beginning  at  the  pres- 
ent terminus  of  the  canal.  William  J.  Lynch  is 
Secretary  of  the  Board. 

The  Utah  Conservation  Co.  has  been  or- 
ganized with  a  preliminary  capital  stock  of 
$200,000  and  proposes  to  furnish  water  to  ir- 
rigate most  of  the  unreclaimed  land  in  the 
northern  part  of  Utah  County  and  southern 
Salt  Lake  County,  and  either  by  syphon  or 
pumping,  supply  water  to  the  large  tract  of 
land  in  Sage  valley,  west  of  Lehi.  William  R. 
Wallace,  Salt  Lake  City,  and  Thomas  L.  Allen, 
as  noted  in  our  Oct.  4  issue,  are  interested  in 
our  Oct.  4  issue,  are  interested  in  this  project. 
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Alabama. 

The  voters  of  Bessemer,  Ala.,  will  be  called 
upon  Nov.  27  to  decide  whether  or  not  the 
City  Council  shall  take  steps  to  purchase  the 
waterworks.  If  a  favorable  vote  is.  cast  an- 
other election  will  be  necessary  to  vote  on 
the  issuance  for  bonds  for  the  purchase  of 
the  system. 

Arkansas. 

The  City  Council  of  Gravette,  Ark.,  has 
passed  an  ordinance  providing  for  the  instal- 
lation of  a  municipal  waterworks  system. 

California. 
•J^Bids  will  be  received  until  about  Nov. 
17  by  Board  of  Public  Works,  Los  Angeles, 
Cal.,  for  steel  syphons  for  the  Los  Angeles 
Aqueduct. 

®The  Town  Trustees  of  Dorris,  Cal.,  have 
awarded  the  contract  to  Moore  Bros,  for  the 
installation  of  a  waterworks  system  for  $12,- 
400.  The  location  of  the  waterworks  is  near 
the  school  house  and  work  is  to  start  at  once. 

®The  United  States  Cast  Iron  Pipe  &  Foun- 
dry Co.  has  been  awarded  a  contract  at  Long 
Beach,  Cal.,  for  supplying  1,700  tons  of  water 
pipe  for  extending  the  present  water  system 
in  that  city.  The  bid  was  $21.25  per  ton  if 
shipped  by  rail  and  $30.60  per  ton  if  shipped 
by  water.  The  pipe  is  to  be  shipped  from 
Alabama. 

The  City  Trustees  of  El  Centro,  Cal.,  have 
voted  to  advertise  at  once  for  bids  for  the 
construction  of  new  settling  basins  for  the 
city  water  system  that  will  double  the  ca- 
pacity for  settling  water. 

Colorado. 

The  Citv  Council  of  Boulder,  Colo.,  on 
Oct.  23  received  six  bids  for  the  construction 
of  the  Silver  Lake  dam.  Peter  O'Brien  of 
Denver,  at  $52,196,  submitted  the  lowest  bid. 
The  contract  will  probably  be  awarded  to  the 
lowest  bidder. 

Delaware. 

The  Southern  Idaho  Water  Power  Co.  has 
been  incorporated  with  a  capital  stock  of 
$1,500,000.     The   incorporators    are    F.  M. 


Shive,  S.  E.  Roberson,  and  H.  W.  Davis,  Wil- 
mington, Del. 

Florida. 

Plans  have  partly  been  completed  by  Engi- 
neer W.  A.  Fulton,  Brooksville,  Fla.,  for  the 
construction  of  a  water  works  system  in 
Brooksville,  estimated  to  cost  between  $50,000 
and  $75,000.  The  work  will  include  electric 
lighting  system  and  water  works  system; 
water  to  be  secured  from  deep  wells.  The 
contracts  will  be  let  within  6  or  8  months. 
S.  A.  Wilson  is  president  of  the  council. 

Georgia. 

®The  J.  B.  McCrary  Co.,  Atlanta,  Ga,  has 
been  awarded  the  contract  by  the  Water  and 
Light  Commission  of  Newman,  Ga.,  for  the 
construction  of  water  works  extension,  in- 
cluding the  furnishing  of  materials  for  the 
same.    W.  B.  Pringle  is  Secretary. 

Illinois. 

4*Bids  will  be  received  until  Nov.  2  by  Vil- 
lage Board,  Bement,  111.,  for  4,511  ft.  of  6-in. 
5,578  ft.  of  5-in.  pipe,  ten  fire  hydrants,  three 
6-in.  valves  and  boxes  complete,  one  4-in. 
valve  and  box  complete,  and  the  necessary 
lead  and  jute,  digging,  etc.  Estimated  cost, 
$7,616.  J.  R.  Bower,  Bement,  111.,  is  Engi- 
neer. 

•^•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Nov.  4,  for  furnishing  and  de- 
livering 100  tons  of  special  castings  for  cast- 
iron  water  pipe  to  be  delivered  in  quantities 
as  shown  on  specifications  at  the  city  pipe 
yards  located  as  follows:  Yard  "A,"  Aves. 
A  and  Wabansia  Av.;  "B,"  2352  S.  Ashland 
Ave.;  "C,"-49th  PI.  and  Union  Ave.;  "D," 
68th  St.  and  Yates  Ave.;  "E,"  104th  St.  and 
Harvard  Ave.  Bids  are  to  be  solicited  upon 
two  separate  propositions,  namely,  castings 
made  from  patterns  furnished  by  the  city,  and 
castings  made  from  patterns  furnished  by  the 
contractor.  Cash  or  certified  check  for  $250 
must  accompany  proposal. 

•f»Bids  will  be  received  by  Chas.  F.  Seyfer- 
lich,  Fire  Marshal,  Chicago  Fire  Department, 
at  his  office  in  the  City  Hall,  until  11  a.  m., 


Nov.  4,  for  furnishing  10  complete  fire  en- 
gines for  use  of  the  fire  department.  Cash 
or  certified  check  for  $500  must  accompany 
proposal. 

•f«Bids  will  be  received  by  the  Board  of  Di- 
rectors of  the  Municipal  Tuberculosis  Sani- 
tarium, Mr.  Frank  E.  Wing,  Superintendent, 
at  the  office  of  the  Board,  1514  Fort  Dear- 
born Bldg.,  Chicago,  for  furnisring  materials, 
labor,  etc.,  necessary  to  construct  sewage  dis- 
posal system,  water  supply  system,  boilers, 
pump,  steel  tank,  etc.,  for  the  municipal  tuber- 
culosis sanitarium  of  Chicago,  located  at 
Bryn  Mawr  Ave.  and  40th  Ave.  Cash  or  cer- 
tified check  for  3  per  cent  of  total  bid  must 
accompany  proposals,  which  will  be  publicly 
opened  November  13th. 

®The  following  contracts  for  furnishing 
labor,  material,  etc.,  necessary  to  construct 
water  supply  pipe  in  the  streets  of  Chicago 
have  been  awarded  by  the  Board  of  Local 
Improvements,  E.  J.  Glackin,  Sec'y. :  W. 
Ohio  St.,  Simon  Ryan,  2927  W.  Congress  St.; 
Thomas  St.,  Edward  Connor;  Walton  PI., 
Malachy  Murphy,  5315  Wabash  Ave.;  Tre- 
mont  Ave.,  Alfonso  Scully. 

®The  following  contracts  for  constructing 
water  service  pipes  have  been  awarded  by  the 
Board  of  Local  Improvements,  Chicago,  111., 
E.  J.  Glackin,  Sec'y. :  Delaware  PI.,  Jas.  J. 
Renn,  367  W.  Chicago  Ave. ;  N.  49th  Ct,  Jas. 
J.  Renn;  S.  Kedzie  Ave.,  Daniel  Hardin,  3139 
Indiana  Ave. ;  Luella  Ave.,  Daniel  Hardin ; 
E.  Walton  PI.,  David  Walsh,  6628  South  Chi- 
cago Ave. 

©Arrangements  are  being  made  by  the  offi- 
cials of  Mounds,  111.,  for  the  installation  of  a 
waterworks.  A  special  election  will  be  held 
in  November  to  vote  on  the  proposition. 
O'Shea  &  Hogan,  of  Cairo,  111.,  at  $14,580. 
have  been  awarded  the  contract  to  lay  mains 
and  hydrants. 

®William  Moran  &  Co.,  of  Joliet,  111.,  have 
been  awarded  the  contract  by  the  Board  of 
Local  Improvements  of  that  city  for  the  con- 
struction of  a  water  main  in  Pine  St.,  for 
$1,968. 

Following  is  the  low  bid  submitted  to  L.  E. 
McGann.  Commissioner    of    Public  Works, 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


48 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.  No.  18. 


Chicago,  111.,  for  furnishing  and  delivering  to 
the  various  city  pipe  yards  500  tons  of  8-in. 
cast-iron  water  pipe  during  the  ensuing  year : 
United  States  Cast  Iron  Pipe  Co.,  122  S.  Mich- 
igan Ave.,  $28.25  per  ton.  Bids  opened  Oct. 
18. 

Following  are  the  low  bids  submitted  to  L. 
E.  McGann,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  and  delivering 
800  bbls.  of  natural  cement  to  the  city  pipe 
yards :  Wm.  E.  Dee  &  Co.,  133  W.  Washing- 
ton St.,  Chicago,  600  bbls.  to  pipe  yard  "B," 
2352  S.  Ashland  Ave.,  70  cts.  per  bbl. ;  200 
bbls.  to  pipe  yard  "C,"  49th  St.  and  Union 
Ave.,  78  cts.  per  bbl. 

Following  is  the  lowest  bid  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing,  deliver- 
ing and  erecting  complete,  1  72-in.  vertical 
boring  and  turning  mill  at  the  city  water 
works  shops,  2352  S.  Ashland  Ave. :  Niles 
Bement  Pond  Co,  72  W.  Adams  St,  Chicago, 
$3,650.    Bids  opened  Oct.  19. 

Indiana. 

®The  City  Council  of  Columbus,  Ind,  has 
awarded  the  contract  for  the  sinking  of  an 
8-in.  test  well  and  a  number  of  observation 
wells  to  Charles  Krause  &  Son  of  Indianap- 
olis. The  test  well  will  be  sunk  with  a  view 
to  installing  a  deep  well  system,  in  an  effort 
to  get  pure  water  for  that  city. 

The  Indiana  Service  Co,  of  Anderson,  Ind, 
has  been  incorporated  with  a  capital  stock  of 
$10,000  to  supply  water,  heat,  light  and  power. 
C.  W.  Hoover,  J.  T.  Bacon  and  C.  A.  Wilson. 

The  Central  Indiana  Water,  Light,  Heat 
and  Power  Co,  of  Francesville,  Ind,  has  been 
incorporated  with  a  capital  stock  of  $125,000 
to  supply  Francesville  and  nearby  cities  and 
towns.  The  directors  are:  E.  A.  Rossiter, 
Hazel  Keenon,  Edward  Smalley,  Charles 
Lohrer  and  A.  J.  Cooper. 

Iowa. 

©Contract  for  reinforced  concrete  reser- 
voir at  Mount  Vernon,  la,  has  been  let  to 
Thos.  Carey  &  Sons  of  Clinton,  la,  for  $4,- 
150.  The  Iowa  Engineering  Co,  Clinton,  la, 
is  Engineer. 

The  citizens  of  Donnellson,  la,  at  a  recent 
special  election  voted  the  issuance  of  bonds  to 
the  amount  of  $8,500  for  the  installation  of  a 
waterworks  system. 

A  special  election  was  held  in  the  town  of 
Duncombe,  la,  on  Oct.  30  for  the  purpose 
of  voting  on  the  proposition  to  install  a  wa- 
terworks system  at  a  cost  not  to  exceel  $3,- 
000. 

Kansas. 

®The  Des  Moines  Bridge  &  Iron  Works, 
Des  Moines,  la,  has  been  awarded  the  con- 
tract by  the  city  of  Hiawatha,  Kans,  J.  W. 
Leibengood,  Clerk,  for  furnishing  material 
and  labor  and  constructing  an  extension  to 
the  present  water  works  system  for  $19,217. 
The  work  includes  pumps,  motors  and  boilers. 
Tuttle  &  Pike,  Shubert  Theater  Bldg,  Kan- 
sas City,  Mo,  are  Engineers.  Bids  were 
opened  Oct.  25. 

Louisiana. 

The  City  Council  of  Donaldsville,  La,  con- 
templates installing  a  municipal  electric  light 
and  waterworks  plant  in  that  town  similar  to 
the  ones  now  in  use  in  Thibodaux,  La. 

Michigan. 

It  is  reported  the  citizens  of  the  village  of 
St.  Clair,  Mich,  on  Oct.  21  voted  the  issu- 
ance of  bonds  in  the  sum  of  $16,000  for  fire 
protection  and  water  extensions.  Bruce  Ban- 
ning is  president  of  the  village. 

Minnesota. 

•H'ids  will  be  received  until  7  p.  m,  Nov. 
7.  by  G.  K.  Beito,  Village  Recorder,  Mcintosh, 
Minn,  for  the  construction  of  water  mains 
throughout  the  village. 

®G.  F.  McCarthy  of  Minneapolis,  Minn,  has 
been  awarded  the  contract  to  sink  a  new  arte- 
sian will  for  tli''  city  of  Hudson,  Wis,  by 
tne  City  Council. 

According  to  advices  from  Fergus  Falls, 
Minn  ,    government    surveyors    have    been  at 


work  for  some  time  making  surveys  of  Otter 
Tail  lake.  The  surveys  contemplate  a  rise 
of  three  ft.  in  the  natural  level  of  the  lake 
and  a  dam  of  considerable  size  will  have  to 
be  put  in  if  the  water  is  to  be  raised  to  the 
height  indicated.  It  is  understood  the  govern- 
ment contemplates  making  a  reservoir  of  the 
lake  in  order  to  hold  back  water  which  would 
tend  to  cause  floods  in  the  Red  River  valley 
in  the  spring  and  to  let  it  out  when  it  is  needed 
in  the  summer. 

Mississippi. 

®The  Board  of  Aldermen  of  Lexington, 
Miss,  has  awarded  the  following  contracts 
for  water  works  and  a  system  of  house 
sewers,  for  which  bids  were  opened  Oct.  18, 
and  Walter  G.  Kirkpatrick,  Jackson,  Miss, 
Engineer :  Hamilton  Bros,  Jackson,  Miss, 
for  constructing  water  works ;  Tonkawa  Con- 
struction Co,  Tonkawa,  Okla,  for  construct- 
ing sewers ;  American  Cast  Iron  Pipe  Co, 
Birmingham,  Ala,  for  furnishing  pipe  and 
specials ;  Columbian  Iron  Works,  Chattanoo- 
ga, Tenn,  for  furnishing  castings :  R.  D. 
Wood  &  Co,  Philadelphia,  Pa,  for  furnish- 
ing fire  hydrants ;  Fairbanks  Co,  New  Or- 
leans, La,  for  valves.  The  contract  for 
pumps,  boilers  and  gasoline  engines  has  not 
yet  been  awarded. 

Missouri. 

Bills  authorizing  the  expenditure  of  $150,000 
for  increased  water  distribution  in  the  out- 
lying districts  of  St.  Louis,  Mo,  and  for  ad- 
ditional fire  protection  in  certain  quarters, 
have  been  approved  by  the  Board  of  Local 
Improvements.  The  proposed  improvements 
include  a  36-in.  main  from  Baden  station  to 
Calvary  Ave,  along  Broadway,  a  distance  of 
about  one  mile  in  the  so-called  high-pressure 
district,  and  other  work  in  the  southwestern 
and  northwestern  sections  of  the  city,  to  the 
extent  of  about  15  miles  of  pipe.  The  cost 
of  laying  the  pipes  and  setting  up  fire  plugs 
and  other  attachments  will  be  about  $37,000. 

Rollins  &  Westover,  Engineers,  Beals 
Bldg,  Kansas  City,  Mo,  have  been  retained 
by  the  city  of  Princeton,  Mo,  to  prepare 
plans  for  improvements  to  water  works  and 
sewer  system.    The  estimated  cost  is  $7,000. 

Nebraska. 

©Engineer  P.  A.  Edquist,  Omaha  Nat.  Bank 
Bldg,  Omaha,  Neb,  has  prepared  plans  for  a 
water  works,  engine  house  and  fire  equipment 
for  the  city  of  Decatur,  Neb,  to  cost  $15,000 
and  has  awarded  contracts  as  follows :  Gen- 
eral construction,  Lana  Construction  Co,  Har- 
lan, la,  $9,480 ;  engine  house  and  fire  house, 
F.  M.  Bramhall,  Takama,  Neb,  $1,643 ;_  engine, 
pump  and  installation  of  same,  Fairbanks, 
Morse  &  Co,  Omaha,  $1,728. 

New  Hampshire. 

The  Water  Supply  Commission  of  Am- 
herst, N.  H,  has  retained  Consulting  Engi- 
neers Dudley  &  Sawyer,  936  Elm  St,  Man- 
chester, N.  H,  to  prepare  plans,  estimates  and 
make  surveys  for  the  construction  of  a  grav- 
ity water  system. 

Dudley  &  Sawyer,  Consulting  Engineers, 
936  Elm  St,  Manchester,  N.  H,  have  been 
employed  by  the  city  officials  of  Pembroke, 
N.  H,  to  make  an  examination,  report  and  es- 
timate the  cost  of  constructing  a  waterworks 
system  in  that  town. 

New  Jersey. 

The  State  Board  of  Public  Utility  Com- 
missioners of  New  Jersey,  has  approved  the 
consolidation  of  the  [Cast  Jersey  I  oast  Water 
Co,  the  Neptune  City  Water  Co,  and  the 
Ocean  Township  Water  Co,  as  the  Monmouth 
County  Water  Co,  with  a  capital  stock  of 
$1,000,0(10.  The  officers  and  directors  are  as 
follows:  President,  Joseph  S.  Keen,  Jr, 
licllevuc,  Del.;  vice-president  and  treasurer, 
George  M.  Bunting,  Chester,  1'a. ;  assistant 
treasurer  and  secretary,  II.  I'.ayard  Hodge, 
Philadelphia;  assistant  secretary,  William  II. 
Koth  ;  additional  directors,  George  Reynolds, 
Ikirlington ;  F.phraim  Tomlinson,  Camden; 
Joseph  II.  Gaskill,  Ml.  Holly;  James  Davton 
Voorhees,  (  amden. 


New  York. 

Plans  are  being  prepared  by  James  M. 
Caird  of  Troy,  N.  Y,  for  the  construction  of 
a  reinforced  concrete  coagulating  basin  to  be 
used  in  connection  with  the  filtration  plant  for 
the  city  of  Lexington,  Ky.  The  basin  will 
have  a  daily  capacity  of  12,000,000  gals,  and 
will  cost  about  $50,000. 

The  contract  for  furnishing  all  the  labor 
and  materials  necessary  for  installing  pumps, 
erecting  coal  railway  and  for  pipe  fitting 
works,  etc.,  for  which  bids  were  opened  Oct. 
17  by  the  Department  of  Public  Charities, 
M.  J.  Drummond,  Secy,  New  York  City,  has 
not  been  awarded.  This  work  is  to  be  done 
on  the  power  house  of  the  Metropolitan  Hos- 
pital, Blackwell's  Island. 

North  Carolina. 

®The  Board  of  Water  Commissioners  of 
Charlotte,  N.  C,  A.  H.  Wearn,  Clerk,  have 
awarded  the  following  contracts  in  connec- 
tion with  the  installation  of  a  new  water- 
works system  for  which  bids  were  opened 
Oct.  17,  Gilbert  C.  White,  Charlotte,  Engi- 
neer :  Ensminger  Bros,  Columbus,  O,  for 
hauling  and  laying  of  pipe  in  Ten-Mile  line 
to  Catawba  River,  approximately  47,600  ft. 
in  length,  at  $.74  per  lin.  ft,  or  $40,334 ;  Casey 
Hedges  Co,  Chattanooga,  Tenn,  for  purchase 
and  installation  of  two  boilers,  for  $4,050;  R. 
D.  Wood  &  Co,  Philadelphia,  Pa,  for  furnish- 
ing valves  of  from  24-in.  to  6-in,  28  in  all; 
Whitted  &  White,  Charlotte,  for  furnishing 
two  turbine  Morris  Machine  Works  pumps  of 
3,500-gal.  capacity  a  minute  each,  for  $3,767. 
The  board  has  rejected  all  electrical  bids,  and 
will  re-advertise  the  work,  consisting  of  two 
350-h.  p.  motors,  transformers  and  switch- 
board. 

North  Dakota. 

The  town  of  Devils  Lake,  N.  Dak,  contem- 
plates constructing  a  municipal  waterworks 
system  at  an  estimated  cost  of  $33,000. 

Oklahoma. 

The  citizens  of  Talhina,  Okla,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $25,000  for  the  construction  of  a 
water  works. 

Under  the  supervision  of  the  Benham  En- 
gineering Co,  812-13-14  American  Nat.  Bank 
Bldg,  Oklahoma  City,  Okla,  the  city  of  Man- 
gum,  Okla,  will  install  two  8-in.  syphon  lines 
in  conjunction  with  its  present  water  works 
system.  Syphon  will  drain  wells  now  being 
constructed.  There  will  be  approximately  2,- 
000  lin.  ft.  of  8-in.  cast-iron  water  main  to 
lay. 

The  Board  of  Trustees  of  Muldrow,  Okla.. 
has  accepted  the  bid  of  F.  R.  Stone  of  Lima. 
O,  to  erect  the  combined  electric  and  water 
plant  at  a  cost  of  $26,760.  The  city  recently 
voted  bonds  to  the  amount  of  $20,000  for  wa- 
ter, and  $7,000  for  electric  lights. 

City  Treasurer  E.  G.  Keegan  of  Chandler. 
Okla,  recently  sold  bonds  to  the  amount  of 
$10,000  for  the  purpose  of  making  extensions 
to  the  waterworks  system  of  the  city. 

Oregon. 

Arrangements    are    being    completed  be- 
tween the  Oregon  Power  Co.   and  the  City 
Council  of  Springfield,  Ore,  for  extensive  im- 
provement of  the  waterworks  of  that  city. 
According  to  plans  filed  by  the  company  the 
intention  is  to  enlarge  the  reservoir  on  Wil- 
lamette Heights,  300  ft.  above  town,  on  prop 
erty  owned  by  the  city,  to  a  capacity  of  1,500, 
000  gals,  extend  the  mains  throughout  the 
city  several  miles,  change  the  source  of  sup 
ply  from  the  stagnant  millpond  to  the  swift 
flowing  water  in  the  millrace  and  install  sev- 
eral additional  lire  hydrants.    A  complete  fil- 
tering plant  is  also  contemplated.    The  Conn 
eil  has  appointed  a  committee  to  consult  engi- 
neers relative  to  the  proper  size  of  the  mains 
and  dimensions  of  the  reservoir. 

The  citizens  of  Kiddle,  Ore,  on  Oct.  16 
voted  the  issuance  of  bonds  to  the  amount  of 
$15,000  for  the  installation  of  a  municipal 
waterworks  system. 

Following  bids  were  received  Oct.  23  for 
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constructing  water  works  distributing  system 
at  Gresham,  Ore.,  for  which  Louis  C.  Kelsey, 
Portland,  Ore.,  is  Engineer :  Jacobsen-Bade 
Co.,  Portland,  $15,057.40;  James  Kennedy 
Construction  Co.,  Hillsboro,  Ore.,  $15,851.82; 
J.  W.  Morris,  Portland,  $17,997.05;  Keating 
&  McLean,  Portland,  $18,701.80.  The  item- 
ized bid  of  Jacobsen-Bade  Co.  is  as  follows : 


Excavating  and  backfilling,  per  cu.  yd  $  0.25 

Embankment,  per  cu.  yd   0.40 

Furnishing  and  laving  cast  iron  pipe,  per 
lin.  ft.: 

4-in   0.52 

6-in   0.80 

8-in   1.12 

10-in   1.43 

12-in   2.15 

Furnishing  and  laying    2-in.  galvanized 

pipe,  per  lin.  ft   0.16 

Furnishing  and  laying  4-in.  drain  tile,  per 

lin  ft   O.Of, 

Special  castings,  per  lb   0.05 

Hydrants,  each    37.00 

Valves,  each: 

2-in   5.00 

4-in   10.00 

6-in   15.00 

8-in   15.00 

10-in   25.00 

Valve  boxes,  each   5.00 

Galvanized  T's,  2x2x%.  with  plugs,  each..  .50 


South  Carolina. 

®A  contract  calling  for  an  aggregate  ex- 
penditure of  about  $5,000  for  water  and  sewer 
extension  mains  has  been  awarded  by  the  City 
Council  of  Columbus,  S.  C,  to  the  Carolina 
Construction  Co.,  at  $3,135  for  water  mains 
and  $1,554  for  sewer  pipe.  The  water  mains 
required  are  6-in.  in  diameter  and  will  be  laid 
on  Green  St.,  from  Bull  to  Laurens  St.,  and 
on  Laurens  St.  from  Green  to  College. 

South  Dakota. 

®P.  F.  Cavanaugh  of  Vermilion,  S.  Dak., 
has  been  awarded  the  contract  by  the  City 
Council  of  that  city,  C.  I.  Vaughn,  City  Audi- 
tor, for  the  construction  of  a  city  pumping 
plant  for  $8,997.  The  work  includes  the  fol- 
lowing :  Pump  house,  reservoir  repairs,  two 
8^x10  triplex  pumps,  two  40  h.  p.  fuel  oil 
engines,  pipe  valves  inside  building,  fuel  tank 
and  cast-iron  water  pipe.  Bids  were  opened 
Oct.  16. 

Tennessee. 

•{•Bids  will  be  received  until  2  p.  m..  Nov. 
21,  by  Mayor  and  Board  of  Aldermen,  Obion, 


Tenn.,  for  the  construction  of  waterworks. 
S.  J.  Harris  is  Recorder.  C.  H.  Jenks,  Union 
City,  Tenn.,  is  Engineer. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
8  (extension  of  time  from  Nov.  1),  by  the 
Board  of  Commissioners,  Jellico,  Tenn.,  for 
the  construction  of  water  works,  comprising 
approximately  1.160  tons  cast-iron  pipe;  To 
hydrants,  80  valves;  500,000-gal.  reinforced 
concrete  reservoir;  laying  12%  miles  3  to  10- 
in.  water  mains,  headworks  at  springs.  W.  G. 
Kirkpatrick,  Jackson,  Miss.,  is  Engineer. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
21,  by  S.  J.  Harris,  City  Recorder,  Obion, 
Tenn.,  for  the  construction  of  water  works. 
C.  H.  Jenks,  Union  City,  Tenn.,  is  engineer. 

Texas. 

The  citizens  of  Killeen,  Tex.,  at  a  recent 
election  voted  the  issuance  of  uonds  to  the 
amount  of  $16,000  for  the  construction  of  a 
waterworks  system. 

Hydraulic  Engineer  N.  Wrenskold  of  Dal- 
las., Tex.,  is  making  an  inspection  of  the  wa- 
t°«"  system  of  Waco,  Tex.  The  Water  Com- 
missioners intend  to  erect  a  large  reservoir, 
to  be  located  near  the  city,  and  other  improve- 
ments are  contemplated. 

Surveys  and  estimates  of  cost  are  being 
made  for  the  installation  of  a  waterworks  sys- 
tem in  Mount  Vernon,  Tex. 

According  to  advices  from  Lott,  Tex.,  the 
citizens  have  voted  the  issuance  of  bonds  to 
the  amount  of  $14,000  for  the  installation  of  a 
water  works  system. 

Bonds  in  the  sum  of  $10,000  have  been 
voted  by  the  taxpayers  of  Saint  Jo,  Tex.,  for 
the  purpose  of  installing  a  water  works  sys- 
tem. 

Vermont. 

Engineer  H.  M.  Birnie  of  the  firm  ot  Hazen 
.  Whipple,  103  Park  Ave.,  New  York  City, 
has  Lro-Un  the  work  of  surveying  the  most 
probable  sources  of  water  supply,  as  well  as 
the  water  shed  of  the  reservoirs  at  North 
Fairfax,  for  the  city  of  St.  Albans,  Vt.  The 
surveys  and  report  will  be  completed  in  about 
two  weeks. 

Washington. 

The  erection  of  the  proposed  Beacon  Hill 


standpipe  for  the  city  of  Seattle  is  now  said 
to  be  assured,  and  ordinances  providing  for  the 
construction  work  will  be  made  as  soon  as  pos- 
sible. Plans  which  were  completed  by  Archi- 
tects Wilcox  &  Sayward,  Central  Bldg.,  Seat- 
tle, and  Engineer  Henry  Bittman,  Henry  Bldg.. 
Seattle,  last  March,  provide  for  a  steel  and 
brick  building  32  ft.  in  diameter,  and  200  ft. 
high.  A  granite  base,  terra  cotta,  tile  roofing, 
sheet  metal,  structural  and  sheet  steel,  naint- 
ing,  mill  work,  plumbing,  etc.,  is  specified. 

City  Engineer  N.  W.  Avery  of  Granger. 
Wash.,  has  been  instructed  to  prepare  nlans 
for  a  $20,000  waterworks  system. 

West  Virginia. 

®Wm.  Rossie  &  Co.,  Northfork,  W.  Va., 
have  been  awarded  the  contract  by  Mayor  R. 
R.  Roberts  of  that  city  foi  the  erection  rom 
plete  and  furnishing  materials  for  two  50,(n)0- 
gal.  water  tanks  of  concrete.  Plans  were 
prepared  by  Walter  Proctor,  City  Engineer. 
Bids  were  opened  Oct.  23. 

Wisconsin. 

•{•Bids  will  be  received  until  Nov.  15  (re- 
advertisement  of  bids  rejected  Oct.  24),  by 
Village  Board,  South  Wayne,  Wis.,  for  the 
installation  of  a  complete  water  system.  O. 
J.  Olson  is  President  of  the  Board. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
10,  by  Jacob  Jackson,  Village  Clerk,  Inde- 
pendence, Wis.,  for  the  construction  of  the 
following  items:  (1)  approximately  1,200  ft. 
of  8-in.  cast-iron  pipe  line  in  trench  7  to  16- 
ft.  deep  in  sandy  soil;  (2)  Wells,  four  driven 
wells  with  header  about  60  ft.  deep  through 
sand  and  having  screens  packed  in  gravel  in- 
side 12-in.  temporary  casing.  W.  E.  Miller, 
Madison,  Wis.,  is  Engineer.  Plans  and  speci- 
fications are  on  file  at  he  office  of  Engi- 
neering &  Contracting,  537  S.  Dearborn  St., 
Chicago,  111. 

The  officials  of  the  La  Crosse  Waterpower 
Co.,  La  Crosse,  Wis.,  have  asked  Judge  San- 
born in  the  United  States  Court  at  Madison, 
Wis.,  for  authority  for  the  rebuilding  of  the 
damaged  portion  of  the  company's  plant  at 
Hatfield.  It  is  estimated  the  work  will  cost 
$150,000. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Arkansas. 

®Joseph  McCoppin  of  Little  Rock,  Ark., 
has  been  awarded  the  contract  for  the  sewer 
work  in  District  No.  14,  which  was  recently 
organized  in  the  Southwestern  part  of  the 
city  of  Pine  Bluff  and  covers  an  area  of  45 
blocks.  The  district  includes  territory  recent- 
ly annexed  to  the  city.  The  work  will  be  done 
under  the  supervision  of  City  Engineer  F.  R. 
Allen.  The  contract  price  is  $10,221.  Other 
bidders  were :  Hale  &  Philpot,  Fine  Bluff, 
511,311 ;  Bobo  Bros.,  Pine  Bluff,  $11,341;  E.  C. 
Royce,  Pine  Bluff,  $11,949,  and  B.  C.  Pouncev, 
$12,817. 

A  petition  has  been  presented  to  the  City 
Council  of  Little  Rock,  Ark.,  for  the  forma- 
tion of  a  new  sewer  district  in  the  south- 
west portion  of  the  city.  The  district  will 
include  a  territory  included  in  a  boundary  ex- 
tending from  High  St.  on  the  east  to  Wolfe 
St.  on  the  west,  and  from  25th  St.  on  the 
north  to  30th  St.  on  the  south.  This  district 
will  probably  connect  with  Sewer  District  No. 
52,  connection  to  be  made  at  or  near  28th 
and  Pulaski  Sts. 

California. 

The  Board  of  Trustees  of  Lemoore,  Cal., 
has  asked  William  Heasey  and  J.  Howard 
Bell,  the  lowest  bidders,  to  submit  new  bids 
on  the  construction  of  the  proposed  sewer 
system.  This  is  the  result  of  changing  the 
Dutfall  sewer  from  cement  to  vitrified  pipe, 
rhe  svstem  will  cost  approximately  $14,000. 

The  City  Council  of  Los  Angeles,  Cal.,  has 


been  petitioned  for  the  construction  of  a 
sewer  system  for  Terminal  Island. 

The  city  of  Vacaville,  Cal.,  will  shortly  ad- 
vertise for  bids  for  the  construction  of  a  sep- 
tic tank  sewer  system. 

Plans  for  bringing  sanitary  sewers  to  the 
four  sewer  districts  of  the  annexed  territory 
are  to  be  made  bv  the  City  Council  of  Oak- 
land, Cal.  The  Council  has  set  aside  $100,000 
in  the  budget  for  the  fiscal  year,  to  aid  the 
sewer  districts. 

The  Park  Commission  of  Los  Angeles,  Cal.. 
has  asked  the  City  Engineer  to  furnish  esti- 
mates of  the  cost  of  constructing  a  sewer  for 
Echo  Park.  Plans  and  specifications  have 
already  been  prepared. 

Florida. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
6,  by  Trustees  for  the  Waterworks  and  Im- 
provement Bonds,  Jacksonville,  Fla.,  for  furn- 
ishing the  following  materials  and  layinar  same 
in  Sewer  District  No.  1 :  1,700  ft.  of  12-in. 
and  1,500  ft.  of  8-in.  cast-iron  sewer  pipe,  to- 
gether with  20  8x6-in.  cast-iron  "Y"  branches ; 
also  about  6,350  ft.  of  8-in.  terra-cotta  sewer 
pioe,  and  the  building  of  some  30  manholes. 
W.  M.  Bostwick,  Jr.,  is  Chairman. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
6,  by  Trustees  for  the  Water  Works  and 
Improvement  Bonds,  Jacksonville,  Fla.,  for 
furnishing  all  materials  and  laying  about  350 
ft.  of  8-in.  cast-iron  sewer  pipe,  together  with 
14  cast-iron  special  "Y"  branches  and  build- 
ing one  manhole,  in  Sewer  District  No.  3.  W. 
M.  Bostwick  is  Chairman  of  the  Board. 


Georgia. 

Plans  have  been  prepared  by  J.  B.  McCrary 
Co.,  Atlanta,  Ga.,  for  the  construction  of  new 
sanitary  sewers  in  Fort  Valley,  Ga.,  estimated 
to  cost  $15,000.  Contracts  will  be  let  in  about 
30  days.    J.  W.  Rundell  is  Mayor. 

Idaho. 

^ _  • 

®The  City  Council  of  Payette,  Ida.,  M.  O. 
Luther,  City  Clerk,  has  awarded  the  contract 
for  the  construction  of  sewer  district  No.  2, 
for  which  bids  were  opened  Oct.  20,  to  K. 
Sauset  of  Corvallis,  Ore.,  for  $18,908. 

At  a  recent  meeting  of  the  citizens  of  Kel- 
logg and  Wardner,  Ida.,  it  was  voted  to  issue 
bonds  for  the  purpose  of  constructing  a  joint 
sewer  system  to  serve  both  places.  The  esti- 
mated cost  of  the  svstem  would  be  $35,000  or 
$40,000. 

Illinois. 

•{•Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  until  11  a.  m., 
Nov.  8,  for  furnishing  the  necessary  labor, 
materials,  tools,  etc.,  to  construct  house  drains 
in  the  following  streets :  Coles  Ave.,  N.  40th 
Ave.,  S.  43d  Ave.,  S.  43d  Ct.  Huron  St.,  Mont- 
rose Ave.,  Houston  Ave.  and  E.  97th  St.  Cash 
or  certified  check  for  10  per  cent  of  total  bid 
must  accompany  proposal.  Ed.  J.  Glackin  is 
Secretary  of  the  Board. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
11,  by  City  Clerk,  Aurora,  111.,  for  the  con- 
struction of  a  garbage  crematory,  capacity,  30 
tons  per  24  hrs.  Complete  plans  and  specifi- 
cations for  brick  building,  furnace  and  brick 


•{•  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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stack  must  accompany  all  bids.  H.  E. 
Truemper  is  Chairman  of  Committee  on 
Health.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

•J»Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  E.  J.  Glackin, 
Sec'y,  until  11  a.  m.,  Nov.  8,  for  furnishing 
materials,  labor,  etc.,  necessary  to  construct 
sewers  in  the  following  streets : 


s*       £  ■§  "  "3 

3         3  3        <g  cj 

J  Q  V      P.  O 

Street. 

Washtenaw  Ave              670  1%  10.0     14  10 

Washtenaw  Ave               670  1.0  9.0 

Thomas  St                      480  1.0  8.0       4  4 

Rockwell  St                    670  1%  10.0 

Rockwell  St                      670  1.0  8.5      10  14 

Tolman    Ave                    670  1%  10.0     10  14 

Tolman    Ave                   670  1.0  8.0 

Thirty-seventh,  PI          670  1%  9.0       5  4 

Green  St                         185  1.0  8.0       2  2 

Peoria   St                       370  1.0  8.0       4  4 

Peoria    St                       185  1.0  9.0       2  2 

Sangamon    St                  370  1.0  8.5       4  4 

Sangamon    St                 370  1.0  8.5       2  2 

Sangamon    St                 185  1.0  8.0 

Marianna  St   420  1.0   

Evergreen    St   100  1.0   

Forty-second  Ave           670  2.0  12.0 

Forty-second  Ave            340  IY2  10.0 

Forty-third    Ave             330  lVz  10y2 

Forty-third    Ave             330  1%  9.0 

Forty-third   Ave             330  1.0  8% 

Forty-third    Ave             330  1.0  8.0 

Melrose  St  1180  1.0  8.5      ..  .. 

School  St                         370  1.0  8.0 

Henderson  St                 490  1.0  8.0 

Henderson  St                 520  1.0  8.0 

Henderson  St                 370  1%  9.0 

Henderson  St                  110  1.0  8.0 

N.  Forty-first  Ct             340  1.0  8.0 

Roscoe  St                         340  1.0  7.0     55  58 

®Stewart  &  Doeph,  Urbana,  111.,  have  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Hammond,  111.,  for  the  con- 
struction of  an  underground  system  of  drain- 
age for  $3,447.  Plans  and  specifications  were 
prepared  by  Engineer  W.  J.  Day,  Bement,  111. 
Bids  were  opened  Oct.  24. 

®The  Board  of  Local  Improvements,  Chi- 
cago, 111.,  E.  J.  Glackin,  Secretary,  has  award- 
ed the  contracts  for  constructing  sewer  in 
37th  St.  to  Alfonso  Notordonato  and  the  Wal- 
lace St.  system  of  sewers  to  Alfonso  Scully; 
contract  prices  $258  and  $19,200  respectively. 

®Henry  Nelch  &  Son  have  been  awarded  the 
contract  by  the  Board  of  Local  Improvements 
of  Springfield,  111.,  for  the  new  sewer  to 
be  constructed  in  Loveland  Ave.,  from  South 
Grand  Ave.  to  Laurel  St.  The  bid  was  $.62 
per  ft.  for  18-in.  pipe,  $.34  for  12-in.  pipe,  and 
$22  for  each  manhole.  The  Board  also  con- 
templates constructing  a  sewer  in  Bond  St., 
between  North  Grand  Ave.  and  Maple  St., 
12-ins.  in  diameter. 

®The  Board  of  Local  Improvements  of 
Quincy,  111.,  has  awarded  the  contracts  for 
the  construction  of  a  sewer  on  Spring  St., 
and  one  on  Lawndale  St.,  between  14th  and 
17th  St.,  to  Peter  Simon  for  $1,695  and  $2,474 
respectively.  Hamrey  &  Eickewald  of  Em- 
mettsburg,  la.,  were  the  only  other  bidders 
on  the  work. 

®The  City  Council  of  Geneva,  111.,  has  let 
the  contract  for  the  proposed  new  city  water 
main  extensions  in  northwest  end  streets  to 
Dearborn  &  Jackson  of  Cedar  Rapids,  la.,  for 
$4,600.  Other  bidders  were :  Edward  Smith 
&  Co.,  Geneva,  $5,147;  Batavia  Plumbing  Co., 
$5,400. 

®The  Board  of  Local  Improvements  of 
Princeton,  111.,  Harry  P.  Phelps,  Secy.,  has 
awarded  the  contract  for  the  construction  of 
sanitary  sewers,  for  which  the  W.  S.  Shields 
Co.,  1201  Hartford  Bldg.,  Chicago,  111.,  is  En- 
gineer, and  for  which  bids  were  opened  Oct.  24, 
to  the  Hackworth  Construction  Co.,  of  Apple- 
ton,  Wis  The  work  includes  the  following  ap- 
proximate <|ti;mtitics :  3, 950  ft  of  15  in.  tile 
sewer,  2,710  ft.  of  12-in.  tile  sewer,  2,250  ft.  of 
10-in  I  Me  sewer,  andd  20,07')  ft.  of  8-in.  tile 
sewer,  and  730  ft.  of  6-in.  tile  sewer,  with  110 
brick  manholes  and  9  flush  tanks. 

Indiana. 

Tin  Hi  iard  of  1  'ubli<  W01 1  of  1  tTTt 
Haute,  Ind.,  on  Oct.  16  rejected  bids  for  the 

A  indicates 


construction  of  23  of  the  44  new  sewers,  for 
which  bids  were  received  on  Oct.  9.  The  bids 
on  the  remaining  21  sewers,  which  were  with- 
in the  estimate  of  the  city's  civil  engineer, 
will  be  considered.  A  list  of  the  bidders  for 
the  entire  work  was  given  in  our  last  issue. 

The  City  Council  of  Kendallville,  Ind.,  con- 
templates the  expenditure  of  $18,000  for  a 
district  sewer,  taking  in  all  of  the  territory 
north  of  the  Lake  Shore  railroad  and  east 
of  State  St. 

City  Engineer  Henry  W.  Klausmann,  In- 
dianapolis, Ind.,  is  going  over  data  he  ob- 
tained on  a  recent  trip  to  study  sewage  dis- 
posal, with  a  view  to  working  out  a  plan  for 
sewage  disposal  in  Indianapolis.  It  is  prob- 
able that  a  consulting  engineer  will  be  en- 
gaged to  assist  in  the  work. 

The  City  Council  of  Columbus,  Ind.,  has 
passed  a  resolution  providing  for  the  build- 
ing of  the  Maple  Grove  sewer.  The  estimated 
cost  is  $35,000. 

The  Board  of  Public  Works  of  New  Al- 
bany, Ind.,  has  passed  a  resolution  creating  a 
new  sewer  district  along  the  north  end  of 
Vincennes  St. 

Iowa. 

»J«Bids  will  be  received  Nov.  8  at  Denison, 
la.,  for  the  enlargement  of  the  sewer  disposal 
system,  estimated  to  cost  $9,000.  Bruce  & 
Standevin,  Bee  Bldg.,  Omaha,  Neb.,  are  Engi- 
neers. 

®The  City  Council  of  Oelwein,  la.,  has 
awarded  the  contract  for  the  construction  of 
city  sewers  to  William  House  at  $.59  per  lin. 
ft.,  for  construction,  $30  each  for  manholes, 
and  $40  each  for  combined  manholes  and 
flush  tanks.  The  contract  calls  for  2,250  ft. 
of  sewer. 

Engineer  P.  A.  Edquist,  Omaha,  Nat.  Bank 
Bldg.,  Omaha,  Neb.,  has  plans  for  a  sanitary 
sewer  system  at  Manning,  la.  Bids  for  the 
construction  of  the  system  will  be  asked  about 
the  first  of  the  year.  Address  Engineer'  or 
City  Clerk,  Manning,  la. 

It  is  reported  the  citizens  of  Mt.  Pleasant, 
la.,  on  Oct.  -24  voted  the  issuance  of  bonds 
to  the  amount  of  $30,000  for  the  construction 
of  a  sewer  system. 

The  plans  and  specifications  of  the  new 
sewer  for  Lucas,  Jefferson,  Evans  and  Hotz 
Ave.,  prepared  by  City  Engineer  J.  C.  Wat- 
kins,  have  been  adopted  by  the  City  Council 
of  Iowa  City,  la. 

Kansas. 

The  resolution  providing  for  the  construc- 
tion of  a  sewer  system  in  Sanitary  Sewer 
District  No.  5  has  been  adonted  by  the  City 
Commission  of  Coffeyville,  Kans. 

Kentucky. 

The  Board  of  Public  Works  of  Louisville, 
Ky.,  has  decided  that  sewers  shall  be  built  in 
the  following  streets  and  alleys :  In  the  al- 
ley between  Goss  Ave.  and  Ash  St.  and 
Hoertz  and  Hickory  Sts. ;  in  the  alley  between 
Catalpa  and  Hemlock  Sts.  and  Virginia  Ave. 
and  Dumesnil  St. ;  in  Sycamore  St.  from  Ver- 
non Ave.  450  ft.  east ;  in  the  alley  south  of 
Broadway,  from  Clay  to  Shelby  St. ;  in  Twen- 
ty-ninth St.  from  Montgomery  to  High  St. 
The  estimated  cost  of  the  work  is  $3,000. 

Henry  Bickel  Co.,  of  Louisville,  Ky.,  on 
Oct.  20  submitted  the  lowest  bid  to  the  Sewer 
Commission  of  that  city,  Equitable  Bldg.,  for 
the  construction  of  a  concrete  main  sewer  in 
32nd  St.,  at  Dumesnil  St.,  from  Woodland 
Ave.  to  Virginia  Ave.  The  work  will  cost 
approximately  $80,000.  Other  bidders  on  the 
work  were:  B.  C.  Milner  &  Son,  Louisville; 
Charles  E.  Canncll,  Columbus,  O. ;  and  James 
Ferry,  Pittsburg,  Pa.  The  contract  has  not 
as  yet  been  awarded. 

Louisiana. 

The  citizens  of  Ruston,  La.,  on  Oct.  19  voted 
in  favor  of  an  election  authorizing  the  issu- 
ance of  bonds  in  the  sum  of  $65,000  to  pro- 
vide a  sewerage  system  for  the  entire  town. 

Maryland. 

Bids  were  received  Oct.  25  by  the  Board 
of  Awards  of  Haltimorc,  Md.,  for  the  second 


section  of  the  stormwater  drain  in  the  bed 
of  Jones'  Falls,  and  referred  to  the  Sewerage 
Commission  for  tabulation.  Fisher  &  Carozza 
of  Baltimore,  submitted  the  lowest  bid,  offer- 
ing to  do  the  work  for  $704,000.  The  section 
is  to  extend  from  Centre  St.  to  Guilford  Ave., 
joining  the  drains  now  being  built  between 
Centre  and  Baltimore  Sts. 

Massachusetts. 

^•Following  bids  were  received  by  the  city 
of  New  Bedford,  Mass.,  on  Oct.  24,  for  laying 
the  60-in.  cast  iron  pipe  outfall  in  Buzzard's 
Bay,  Mass.,  of  the  intercepting  sewer  system : 
William  F.  Williams,  City  Engineer;  (1) 
standing  for  Patrick  McGovern,  Boston, 
Mass.  (awarded  contract),  (2)  for  T.  A. 
Scott  Co.,  New  London,  Conn.,  (3)  for  Hiram 
W.  Phillips,  Quincy,  Mass.,  (4)  for  Frederick 
Wordwell,  Stamford,  Conn.,  (5)  for  H.  W. 
McNeil,  New  York,  N.  Y.,  and  (6)  for  Mer- 
ritt  &  Chapman,  Derrick  &  Wrecking  Co.,  New 
York,  N.  Y.: 

(l.)     (2.)     (3.)     (4.)     (5.)  (6.) 

Dredging 
26,000  cu. 

yds.   $  0.55  $  0.50  $  0.55  $  0.72  $  0.44  $  0.50 

Laying 
3,288  ft. 

pipe    16.00    16.00    16.00    16.35    16.50  17.19 

Michigan. 

The  City  Council  of  Kalamazoo,  Mich.,  has 
voted  against  Mayor  Charles  H.  Farrell  s 
plans  to  submit  at  a  special  election,  to  be  held 
Nov.  6,  a  bond  issue  of  nearly  $250,000  for  a 
new  city  hall  park,  new  police  station  and 
more  sewer  lines. 

Minnesota. 

®The  Board  of  Public  Works  of  St.  Paul, 
Minn.,  has  awarded  two  sewer  contracts  as 
follows :  In  St.  Clair  St.,  from  Snelling  Ave. 
to  Pascal  Ave.,  to  P.  J.  Ryan  for  $2,443;  in 
Lafond  St.,  from  Victoria  to  Milton  St.,  to 
Christ  Johnson,  for  $909. 

The  Board  of  Public  Works  of  Duluth, 
Minn.,  has  approved  the  plans  for  the  con- 
struction of  the  Woodland  sewer  and  sub- 
mitted the  same  to  the  City  Council.  The  es- 
timated cost  of  the  sewer  is  about  $60,000.  It 
is  probable  that  bids  for  this  sewer  will  be 
asked  shortly. 

The  City  Council  of  Faribault,  Minn.,  has 
decided  to  put  in  3,081  ft.  of  sanitary  sewer. 
Four  blocks  will  be  put  in  on  First  Ave.,  from 
Eighth  to  12th  St.  The  remainder  will  be 
placed  in  the  streets  which  are  designated  to 
be  paved  in  the  near  future.  The  total  amount 
is  seven  and  one-half  blocks. 

The  County  Commissioners,  St.  Paul,  Minn., 
have  set  aside  $300  for  digging  a  ditch  to  drain 
the  water  from  a  "pocket"  lake  which  has 
been  overflowing  at  the  Polander  road  at  the 
easterly  city  limits  of  St.  Paul.  The  appro- 
priation was  made  on  condition  the  city  ex- 
pend $200  for  the  same  purpose. 

Following  bids  were  recently  received  by 
the  Board  of  Public  Works  of  Duluth,  Minn., 
for  storm  and  sanitary  sewers  and  concrete 
culverts  in  various  parts  of  the  city :  Storm 
sewers  on  3d  Ave.  west  from  5th  to  7th  St. ; 
7th  St.  from  1st  to  3d  Aves.  west;  2nd  Ave. 
from  5th  to  7th  Sts.— C.  R.  McLean,  $9,702; 
George  R.  King,  $9,036:  P.  McDonnell.  $12,- 
656 ;  Hush  Steele,  $10,516 ;  Pastoret-Lawrence 
Co.,  $12,341;  Charles  Eklund  &  Co..  $9,567. 
Sanitary  sewer  in  eighth  alley  from  5th  Ave. 
east  to  a  connection  with  the  outlet  sewer  in 
6th  Ave.  east— George  R.  King,  $658 ;  M.  Fitz- 
gerald, $712.  In  Luverne  (Pulestonl  alley 
from  150  ft.  east  of  41st  Ave.  east  to  12nd 
Ave.  east  with  outlet  down  42nd  Ave.  east — 
George  R.  King,  $595;  M.  Fitzgerald.  $529; 
Gust  Miner,  $449;  Aron  Olson.  $588;  John- 
son &  Erickson,  $117.  In  sewer  right -of -way 
between  4th  and  5th  Sts.  from  9th  Ave.  west 
to  8th  Ave.  west — George  R.  King,  $724;  M. 
Fitzgerald,  $629;  Johnson  &  Erickson.  $599. 
Concrete  culvert  across  Eighth  alley  in  the 
ravine  between  5th  and  6th  Aves.  cast— C  R 
McLean,  $890;  George  R.  King,  $1,011. 
Missouri. 

The  South  Park  Improvement  Club  of  St. 
Joseph,    Mo.,    has   approved    the    city  engi- 
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neer's  plans  dividing  the  extensions  of  lower 
Whitehead  sewer  into  two  branches.  One  of 
the  branches  is  to  extend  to  22nd  St.  and  Gar- 
field Ave.,  and  the  other  will  extend  to  22nd 
and  Commercial  Sts.  The  City  Council  has 
set  aside  $40,000  for  this  improvement. 

The  North  St.  Joseph  Improvement  Club 
has  urged  the  Board  of  Public  Works  of  St. 
Joseph,  Mo.,  to  construct  main  sewers  to  drain 
the  territory  north  of  Highland  Ave.  and 
west  of  St.  Joseph  Ave.  The  cost  is  estimated 
at  about  $7,000. 

Nebraska. 

The  citizens  of  Superior,  Neb.,  on  Oct.  20 
voted  in  favor  of  installing  a  sewerage  sys- 
tem. 

New  Jersey. 

•{•Bids  will  be  received  until  8  p.  m.,  Nov.  13, 
by  John  A.  Brown,  Borough  Club,  Glen  Ridge, 
N.  J.,  for  the  construction  of  sanitary  sewers 
in  the  following  named  streets:  Bay  Ave., 
Forest  Ave.,  and  Outlook  PI.  The  following 
are  the  approximate  quantities :  Bay  Ave.,  be- 
tween Sherman  Ave.  and  the  Bloomfield  line: 
700  ft.  10-in.  vitrified  tile  pipe;  500  ft.  8-in. 
vjtrified  tile  pipe ;  56  6-in.  Y  branches  on  10-in. 
pipe ;  46  6-in.  Y  branches  on  8-in.  pipe ;  5  man- 
holes, complete.  Forest  Ave.,  between  Bald- 
win St.  and  Bay  Ave. :  700  ft.  of  8-in.  vitrified 
tile  pipe ;  54  6-in.  Y.  branches  on  8-in.  pipe ;  1 
man-hole,  complete,  2  flush  tanks,  complete. 
Outlook  PL,  between  Forest  Ave.  and  Essex 
Ave. ;  750  ft.  of  8-in.  vitrified  tile  pipe ;  56 
6-in.  Y  branches  on  8-in.  pipe;  2  man-holes, 
complete. 

•JrBids  will  be  received  until  8  p.  m.,  Nov. 
3,  by  Mayor  and  Borough  Council,  Ruther- 
ford, N.  J.,  for  the  construction  of  a  lateral 
sanitary  sewer  in  Stuyvesant  Ave.,  between 
Pierrepont  Ave.  and  Gouverneur  Ave.,  to  con- 
nect with  the  sewer  in  Stuyvesant  Ave.  Plans 
and  specifications  may  be  examined  and  in- 
formation and  blank  forms  of  proposals  ob- 
tained at  the  office  of  F.  A.  Stedman,  Bor- 
ough Clerk,  in  the  City  Hall,  Park  Ave. 

The  citizens  of  Beverly,  N.  J.,  on  Oct.  25 
voted  to  install  a  sewerage  system  at  a  cost 
of  $35,000  to  $40,000. 

The  Town  Council  of  Hightstown,  N.  J., 
has  under  consideration  the  calling  of  a  spe- 
cial election  to  determine  the  building  of  a 
$30,000  sewer  system  and  disposal  plant. 

New  York. 

*f*Bids  will  be  received  until  11  a.  m.,  Nov. 
8,  by  Alfred  E.  Steers,  Pres.,  Borough  of 
Brooklyn,  New  York  City,  for  five  sewer  con- 
struction contracts,  the  largest  being  No.  1. 
for  furnishing  all  the  labor  and  material  re- 
quired for  constructing  a  sewer  in  East  New 
York  Ave.,  from  98th  St.  to  Pitkin  Ave.,  and 
an  outlet  sewer  in  Ralph  Ave.,  between  East 
New  York  Ave.  and  East  98th  St.,  and  a 
tributary  sewer  in  Sutter  Ave.,  between  East 
98th  St.  and  Ralph  Ave.  The  Engineer's  pre- 
liminary estimate  of  the  quantities  is  as  fol- 
lows: 391  lin.  ft.  of  30-in.  brick  sewer,  laid 
complete,  including  all  incidentals  and  ap- 
purtenances; 642  lin.  ft.  of  24-in.  pipe  sewer, 
laid  complete,  including  all  incidentals  and 
appurtenances;  298  lin.  ft.  of  18-in.  pipe 
sewer,  laid  complete,  including  all  incidentals 
and  appurtenances ;  624  lin.  ft.  of  15-in.  pipe 
sewer,  laid  complete,  including  all  incidentals 
and  appurtenances ;  540  lin.  ft.  of  12-in.  pipe 
sewer,  laid  complete,  including  all  incidentals 
and  appurtenances;  2,910  lin.  ft.  of  6-in.  house 
connection  drain,  laid  complete,  including  all 
incidentals  and  appurtenances;  21  manholes, 
complete,  with  iron  head  and  covers,  includ- 
ing all  incidentals  and  appurtenances ;  3  sewer 
basins,  complete,  of  either  standard  design, 
with  iron  pans  or  gratings,  iron  basin  hoods 
and  connecting  culverts,  including  all  inci- 
dentals and  appurtenances ;  2,200  _ft.,_  Board 
Measure,  of  foundation  planking  laid  in  place 
complete,  including  all  incidentals  and  ap- 
purtenances. The  time  allowed  for  the  com- 
pletion of  the  work  and  full  performance  of 
the  contract  will  be  100  working  days.  The 
amount  of  security  required  will  be  $5,400. 


North  Carolina. 

The  survey  for  the  sewerage  system  of 
Edenton,  N.  C,  has  been  completed  and  plans 
for  its  construction  formulated.  Bids  for  this 
work  will  be  advertised  shortly.  The  esti- 
mated cost  is  $20,000. 

Ohio. 

®The  Board  of  Control  of  Dayton,  O.,  has 
awarded  the  contract  for  storm  sewers  on 
Euclid  Ave.  and  Leroy  St.  to  Hecker  &  Kirch- 
ner  for  $2,921.  Lawrence  J.  Hand  secured 
the  contract  for  water  connections  on  Phillips 
Ave.,  from  Wayne  to  Wyoming,  at  $1,540. 

®W.  F.  Clifford  has  been  awarded  the  con- 
tract by  the  Director  of  Public  Service  of 
Ashtabula,  O.,  for  the  laying  of  the  Pitts- 
burg St.  sewer,  for  $1,320. 

City  Engineer  Robert  Hoffman  of  Cleve- 
land, O.,  is  preparing  plans  for  the  E.  22d 
St.  section  of  the  intercepting  sewer,  which 
when  completed  will  remove  the  greater  part 
of  the  sewage  now  flowing  into  the  lake  from 
the  Cuyahoga  River.  The  sewer,  which  is  to 
be  a  9-ft.  tunnel,  will  take  in  the  Kingsbury 
and  Walworth  run  districts.  The  estimated 
cost  of  this  section  is  $300,000.  The  Council 
recently  passed  a  bond  issue  of  $1,000,000  for 
the  completion  of  the  intercepting  sewer. 

The  City  Council  of  Urbana,  O.,  has  ap- 
propriated $1,000  for  the  purpose  of  working 
out  plans  for  the  construction  of  a  sanitary 
sewer  system.  The  Council  contemplates  em- 
ploying a  consulting  engineer  to  help  on  the 
plans. 

The  City  Council  of  Lima,  O.,  has  adopted 
a  report  of  City  Engineer  A.  L.  Metheany 
as  to  the  construction  of  a  new  6-ft.  trunk 
line  sewer  in  the  west  end  to  cost  about  $35,- 
000.  This  sewer  will  be  constructed  to  re- 
lieve the  overcrowded  condition  of  the  Tim- 
berlake  sewer.  The  engineer  has  also  esti- 
mated the  cost  of  extending  the  33-in.  sewer 
running  from  the  river  to  the  east  end  of 
Lakewood  Ave.,  at  $16,000. 

Consulting  Engineer  C.  W.  Pratt,  formerly 
in  the  employ  of  the  State  Board  of  Health 
of  Ohio,  has  been  appointed  by  Director  of 
Public  Service  A.  B.  Lea  of  Cleveland,  O.. 
as  consulting  engineer  to  investigate  the 
Cleveland  sewage  disposal  question. 

The  City  Council  of  Springfield,  O.,  has  au- 
thorized a  bond  issue  of  $1,000  for  prelim- 
inary work  for  the  proposed  construction  of 
sewers. 

Oklahoma. 

®The  City  Commissioners  of  Oklahoma 
City,  Okla.,  have  let  the  following  contracts 
for  sewer  extensions :  Mayfield-Shaw  Con- 
struction Co.,  for  the  construction  of  a  sani- 
tary lateral  sewer  to  serve  blocks  24  to  34,  in- 
clusive, in  the  original  plat  in  Capitol  Hill, 
for  $3,566 ;  Stokes  Construction  Co.,  for  con- 
struction of  a  sewer  to  serve  blocks  2  to  9, 
inclusive,  in  the  Dale  addition,  for  $3,560,  and 
Derr  &  Broderick,  for  construction  of  a  sewer 
to  serve  lots  17  to  36,  inclusive,  and  block  12, 
in  the  Gault  addition,  for  $2,016. 

The  City  Commissioners  of  Sapula,  Okla., 
have  adopted  the  plans  of  Engineer  Howard 
for  the  construction  of  a  sewer  system.  Work 
on  this  system  will  be  commenced  shortly. 

Oregon. 

At  a  recent  election  the  citizens  of  Riddle, 
Ore.,  voted  the  issuance  of  bonds  to  the 
amount  of  $13,000  for  the  construction  of  a 
complete  sewer  system.  Construction  will  be- 
gin as  soon  as  contracts  can  be  let  and  the 
bonds  sold. 

Pennsylvania. 

•f*Bids  will  be  received  until  8  p.  m.,  Nov. 
7  by  Street  Committee  of  Councils,  McKees- 
port,  Pa.,  for  the  construction  of  four  sewer 
inlets  (Pratt  Design).  Plans  are  on  file  at 
the  office  of  the  City  Engineer.  O.  E.  Soles 
is  City  Controller. 

Engineer  James  H.  Gillin  has  estimated  the 
cost  of  installing  of  svstem  of  sewers  in  Am- 
bler, Pa.,  at  from  $90,000  to  $100,000,  with  an 


additional  cost  for  maintenance  and  chemicals. 

The  Borough  Council  of  Pottsville,  Pa.,  has 
decided  to  install  special  sewage  throueh  a 
burying  ground  in  the  western  section  of  the 
city. 

Tennessee. 

•{■Bids  will  be  received  until  Nov.  8  (ex- 
tension of  date  from  Nov.  1),  by  Board  of 
Commissioners,  Jellico,  Tenn.,  for  the  con- 
struction of  5.7  miles  8  to  10-in.  pipe  sewers. 
Specifications  may  be  obtained  of  Walter  G. 
Kirkpatrick,  Jackson,  Miss.,  Engineer. 

The  city  of  Nashville,  Tenn.,  contemolates 
the  construction  of  new  sewers  in  the  Second 
Ward  and  Belmont.  The  new  sewers  will  be 
part  of  the  general  trunk  sewer  plan,  for  the 
building  of  which  bonds  were  issued.  The 
Second  Ward  sewer  will  be  one  of  the  largest 
in  the  city,  extending  entirely  across  the  ward 
and  emptying  into  the  Cumberland  at  Phil- 
lips' Branch.  It  will  be  one  and  one-half 
miles  long,  96  ins.  in  diameter,  and  will  cost 
$100,000.  The  E.  T.  Lewis  Co.,  of  Nashville, 
has  the  contract  for  this  work.  The  Belmont 
sewer  will  be  about  500  ft.  long,  beginning  at 
Edgehill  Ave.,  between  16th  and  17th  Aves., 
and  running  south  in  an  alley.  It  will  be  45- 
ins.  and  36-ins.  in  diameter. 

Texas. 

®The  Texas  &  Pacific  Railroad  has  let  a 
contract  to  the  U.  S.  Construction  Co.,  of 
Fort  Worth,  Tex.,  for  the  building  of  a  re- 
inforced storm  sewer  from  the  south  line  of 
its  property  at  Boaz  and  East  Railroad  Ave., 
Fort  Worth,  to  an  intersection  with  the  city 
storm  sewer  at  Front  and  Boaz  Sts.  The 
sewer  is  to  have  an  inside  measurement  of  4x5 
ft.,  and  the  walls  are  to  be  not  less  than  12 
ins.  thick.  Work  is  to  be  completed  by 
Dec.  15. 

The  City  Council  of  Clarksville,  Tex.,  upon 
a  petition  of  citizens,  has  ordered  an  election 
to  be  held  Nov.  14  for  the  purpose  of  voting 
on  a  bond  issue  of  $25,000  for  the  provision 
of  a  sewerage  system. 

Wisconsin. 

City  Engineer  P.  H.  Connolly  of  Racine, 
Wis.,  has  submitted  an  estimate  of  $185,220 
to  the  City  Council  as  to  the  cost  of  construct- 
ing three  trunk  sewers  in  the  territory  re- 
cently annexed  by  the  city.  The  sewers  and 
the  estimated  cost  of  each  are  as  follows : 
Main  sewer  on  21st  St.,  from  Lake  Michigan 
to  West  Blvd.,  $69,120;  12th  St.,  sewer  from 
the  river  at  Cedar  Bend  to  the  Lathrop  road. 
$39,600,  and  Williams  St.,  sewer  from  Lake 
Michigan  to  Douglas  Ave.,  along  Douglas 
Ave.  from  Williams  St.  to  Gould  St.,  and 
along  Gould  from  Douglas  to  west  city  lim- 
its, $76,500. 

Canada. 

•J*Bids  will  be  received  until  Nov.  16  by 
George  Elliott,  Town  Clerk,  Sudbury.  Ont.. 
for  the  construction  of  sewers  and  a  pumping 
station.  Plans  and  specifications  are  on  file 
with  Chipman  &  Power,  Consulting  Engi- 
neers, Toronto,  Ont. 

The  ratepayers  of  Toronto,  Ont.,  may  be 
asked  to  vote  on  a  by-law  next  January  to 
provide  several  hundred  thousand  dollars  for 
the  purpose  of  disposing  of  the  city's  gar- 
bage on  modern  and  scientific  lines.  Rudolph 
Hering,  170  Broadway,  New  York  City,  is 
Consulting  Engineer. 

The  Vancouver  Harbor  &  Dock  Extension 
Co.,  of  Vancouver,  B.  C,  with  a  capital  stock 
of  $10,000,000,  has  taken  options  on  a  large 
amount  of  land  on  Lulu  Island,  Sea  Island, 
at  Eburne  and  along  the  Fraser  River,  and  is 
said  to  propose  to  spend  $6,000,000  in  various 
improvements,  among  which  are  a  harbor,  a 
tunnel  across  Point  Grey  into  Kitsilano.  where 
a  passenger  terminal  will  be  built ;  freight  ter- 
minals on  Lulu  Island;  a  townsite  nearby, 
with  graded  streets  and  water  and  sewer  sys- 
tem, street  railway,  wharves,  shipping  busi- 
ness and  manufactories. 


•J.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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California. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
18,  by  F.  Von  Schrader,  Ass't  Quartermaster 
General,  San  Francisco,  Cal.,  for  additions  to 
and  alterations  in  quarters  No.  8,  Fort  Milev, 
Cal. 

District  of  Columbia. 

•{•Bids  will  be  received  until  noon,  Jan.  4, 
by  G.  V.  L.  Meyer,  Secy.,  Navy  Department, 
Washington,  D.  C.,  for  the  construction  of  i*o 
battle  ships  Nos.  36  and  37. 

•{•Bids  will  be  received  until  noon,  Nov.  8, 
by  N.  C.  Twinning,  Chief  of  Bureau  of  Ord- 
nance, Navy  Department,  Washington,  D.  C, 
for  furnishing  1,200  12-in.,  1,500  8-in.,  1,000 
5-in.,  10,000  3-in.,  50-lb. ;  10,000  6-pounder,  10,- 
000  3-pounder,  and  50,000  1-pounder  target 
projectiles. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
9,  by  Maj.  C.  R.  Darnall,  Field  Medical  Supply 
Depot,  21  M.  St.  N.  E.,  Washington,  D.  C,  for 
furnishing  2,000  standard  packing  boxes. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
21,  by  C.  R.  Darnall,  Maj.  Medical  Corps,  U. 
S.  Army,  21  M.  St.  N.  E.,  Washington,  D.  C, 
for  furnishing  100  pack  saddles. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Nov.  15,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  658,  structural  steel,  steel  rivets  and 
reinforcing  rods. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Nov.  4,  by  Maj.  F.  C.  Boggs,  General  Purchas- 
ing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  659,  bronze  wire  cloth,  sheet  zinc, 
pipe  fittings,  valves,  track  wrenches,  cotters, 
files,  tacks,  padlocks,  hose,  packing,  gaskets, 
canvas,  Manila  rope,  railway  flags,  window 
glass,  crude  potash,  white  zinc,  paints,  turpen- 
tine, linseed  oil,  etc. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
21,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing  and 
delivering  f.  o.  b.  Washington,  D.  C,  one 
gasoline  motor  propelled  chemical  and  hose 
combination  wagon  and  equipment  for  use  in 
the  fire  department,  District  of  Columbia. 

•{•Bids  will  be  received  until  noon,  Nov.  18, 
by  Lieut.  Col.  W.  C.  Langfitt,  U.  S.  Engineer, 
920  17th  St.  N.  W.,  Washington,  D.  C,  for 
dredging  in  Mattaponi  and  Pamunkey  Riv- 
ers, Va. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
25,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  combined  railway  and  highway 
bridge  at  the  United  States  Navy  Yard,  Ports- 
mouth, N.  II. 

Indiana. 

•{•['.ids  will  be  received  until  10  a.m..  Nov.  6, 
by  Board  Public  Works  of  Indianapolis,  for 
furnishing  and  installing  one  electric  freight 
elevator. 

Kansas. 

^•P>ids  will  be  received  until  3  p.  m.,  Nov. 
21,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  heating  system  in  the  United  States  Post- 
office,  Clay  Center,  Kan.,  in  accordance  with 
plans  and  specifications. 

Louisiana. 

•{•Kids  will  be  received  until  noon,  Nov.  8, 
my  F.mile  Frederick,  for  the  construction  of  a 
brick  store  and  office  building.  Plans  and 
specifications  with  Jenkins  Pros.,  Covington, 
La.;  building  to  be  constructed  in  Covington, 
La,  :  bids  to  lie  opened  at  the  Covington  Pank 
and  Trust  Co.  Building 

•{•Piils  will  be  received  until  noon,  Nov,  80, 
for  the  erection  and  entire  completion  of  ,i 
six-story  anil  basement   fireproof  building  at 
Paton  Kougc,  I. a,  for  Mr.  J.  K    Roumain,  3.C 
cording  to  plans  and  specifications  and  condi- 


tions for  estimating,  which  can  be  had  from 
Favrot  &  Livaudais,  Ltd.,  architects,  No.  839 
Gravier  St.,  New  Orleans,  La. 

Massachusetts. 

»£«Bids  will  be  received  until  3  p.  m.,  Dec.  28, 
at  the  office  of  James  Knox  Taylor,  Supervis- 
ing Architect,  Washington,  D.  C,  for  the  con- 
struction of  the  extension,  remodeling,  etc., 
of  the  United  States  custom  house,  Boston, 
Mass.,  in  accordance  with  the  drawings  and 
specification,  copies  of  which  may  be  had  at 
this  office  or  at  the  office  of  the  architects, 
Messrs.  Peabody  &  Stearns,  53  State  St.,  Bos- 
ton, Mass.,  at  the  discretion  of  the  Super- 
vising Architect  on  or  after  Nov.  10,  1911. 
Applications  must  be  accompanied  by  a 
certified  check  for  $200. 

•{•Bids  will  be  received  until  noon,  Nov.  6, 
by  Metropolitan  Park  Commission,  14  Beacon 
St.,  Boston,  Mass.,  for  furnishing  tow  boats 
to  be  used  in  breaking  up  the  ice  in  channels 
of  the  Charles  River  Basin.  The  boats  are  to 
be  not  less  than  70  ft.  long,  18  ft.  beam,  and 
shall  have  engines  not  less  than  250  h.  p.  John 
R.  Rablin  is  Engineer  of  the  Commission. 

New  Jersey. 

•{•Bids  will  be  received  from  2:30  to  3:30 
p.  m.,  Nov.  8,  by  Board  of  Fire  Commission- 
ers, City  Hall,  Newark,  N.  J.,  for  furnishing 
f.  o.  b.  Newark  1  gasoline  motor  driven  fire 
pumping  engine.  Apparatus  to  have  a  carry- 
ing capacity  of  1,000  ft.  of  2%-in.  hose.  C.  S. 
Smith  is  Clerk  of  the  Board. 

New  York. 
•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
9,  by  Board  of  Health,  Borough  of  Manhattan, 
New  York  City,  for  furnishing  all  the  labor 
and  furnishing  and  erecting  all  the  materials 
necessary  or  required  to  erect  and  complete 
new  boilers,  steam  and  hot  water  piping,  and 
other  work  incidental  thereto,  upon  the 
grounds  of  the  Riverside  Hospital  at  North 
Brother  Island,  Borough  of  the  Bronx,  City  of 
New  York. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
9,  by  Board  of  Health,  Borough  of  Manhattan, 
New  York  City,  for  furnishing  all  the  labor 
and  furnishing  and  erecting  all  the  materials 
necessary  or  required  to  erect  and  complete  a 
new  boiler  house  extension  and  pipe  tunnel 
system,  and  other  work  incidental  thereto, 
upon  the  grounds  of  the  Riverside  Hospital  at 
North  Brother  Island,  Borough  of  the  Bronx, 
City  of  New  York. 

•{•Bids  will  be  received  until  noon,  Nov.  6, 
by  Calvin  Tomkins,  Commissioner  of  Docks, 
Borough  of  Manhattan,  New  York  City,  for 
furnishing  necessary  labor  and  material  for 
making  repairs  to  pier  at  East  96th  St.,  East 
River,  in  the  Borough  of  Manhattan. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Nov.  9, 
by  Director  of  Public  Safety  F.  G.  Hogen, 
Cleveland,  O.,  for  furnishing  the  necessary  la- 
bor and  material  for  installing  refrigerators 
in  the  tuberculosis  buildings  at  Cooley  Farms, 
Warrensville,  O.,  according  to  plans  and  speci- 
fications on  file  with  J.  Milton  Dyer,  Architect, 
825  Cuyahoga  Pldg.,  Cleveland,  O.  C.  A.  Mar- 
vin is  Secretary  to  the  Director. 

•{•Pids  will  be  received  until  noon,  Nov.  9. 
by  Director  of  Public  Safety  F.  G.  Hogen, 
Cleveland,  ().,  for  furnishing  the  nccesasry  la- 
bor and  material  for  the  installation  of  elec- 
tric wiring,  telephone  conduit,  call  bell  system, 
watchman's  clock  system,  etc.,  at  the  Tubercu- 
losis Sanatorium,  Coolev  Farms,  Warrens 
ville.  O. 

•{•Pids  will  be  received  until  noon,  Now  9, 
hv  Director  of  Public  Safety  P.  G.  Hogen, 
Cleveland,  ().,  for  furnishing  the  necessary 
labor  and  material  for  installing  two  elevators 
and  elevator  enclosures  in  the  Tuberculosis 
Sanatorium  building  at  Coolev  Farms,  War- 
rensville. 0.    J.  Milton  Dyer,  825  Cuyahoga 

Pldg  .  (  'lev  eland,  ().,  is  Architect. 


•{•Bids  will  be  received  until  noon,  Nov.  11, 
by  C.  A.  Marvin,  Secretary  Director  of  Public 
Safety,  No.  109  City  Hall,  Cleveland,  for  a 
reinforced  concrete  smoke  stack  to  be  erected 
at  the  Cleveland  Boys'  Home,  near  Hudson,  O. 
Bids  shall  be  made  for  labor  and  for  material 
and  for  labor  and  material  combined,  and  each 
bid  shall  state  the  time  required  to  complete 
the  work.  Specifications  may  be  seen  at  the 
office  of  the  Director  of  Public  Safety.  Cer- 
tified check  for  $100  required  with  bid. 

•$«Bids  will  be  received  until  noon,  Nov.  17, 
by  Ohio  Board  of  Administration,  W.  E. 
Hasswell,  Secretary,  Columbus,  O.,  for  altera- 
tions and  additions  to  the  store  building  at 
the  Columbus  State  Hospital.  Plans  and  speci- 
fications are  on  file  at  the  offices  of  Marriott, 
Allen  &  Hall,  Architects,  20  East  Broad  St., 
Columbus,  O.,  and  the  Columbus  Builders' 
Exchange. 

•J*Bids  will  be  received  until  noon,  Nov.  13. 
by  A.  B.  Lea,  Director  of  Public  Service, 
Cleveland,  O.,  for  building  a  new  bath  house 
at  Edgewater  Park.  Same  will  consist  of  ma- 
sonry, reinforced  concrete,  carpentry,  tile  roof- 
ing and  sheet  metal  work.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  the  Chief 
Engineer,  303  City  Hall,  or  at  the  office  of  the 
architect,  M.  M.  Gleichman,  410  Lennox  Bldg. 

Oregon. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov.  4, 
by  R.  A.  Watson,  Clerk  Board  of  Trustees 
Eastern  Oregon  State  Hospital,  Salem,  Ore., 
for  the  plumbing  and  electric  wiring  required 
in  the  construction  of  a  group  of  reinforced 
concrete  buildings  to  be  erected  Wz  miles  west 
of  the  City  of  Pendleton,  Ore.  Plans  and 
specifications  at  the  office  of  W.  C.  Knighton, 
architect,  Capitol  Building,  Salem. 

Pennsylvania. 

•J«Bids  will  be  received  until  noon,  Nov.  3, 
by  Board  of  Recreation,  587  City  Hall,  Phila- 
delphia, Pa.,  for  furnishing  and  erecting  ap- 
proximately 900  lin.  ft.  of  single  hairpin  picket 
fence  at  Starr  Garden  Recreation  Park,  7th 
and  Lombard  Sts.  W.  D.  Champlin  is  Secre- 
tary. 

•{•Bids  will  be  received  until  noon,  Nov.  15, 
by  Maj.  Herbert  Deakyne,  U.  S.  Engineer,  815 
Witherspoon  Bldg.,  Philadelphia,  Pa.,  for 
erecting  memorial  arch  at  Valley  Forge,  Pa.' 

Tennessee. 

•J«Bids  will  be  received  until  noon,  Nov.  24, 
by  Maj.  Clarke  S.  Smith,  U.  S.  Engineer, 
Memphis,  Term.,  for  furnishing  one  locomo- 
tive crane. 

Washington. 

•{•Bids  will  be  received  until  noon,  Nov.  10, 
by  Board  of  Managers,  Washington  State  Re- 
formatory, Monroe,  Wash.,  for  the  construc- 
tion of  the  power  house  for  which  plans  and 
specifications  were  completed  by  Saunders  & 
Lawton,  Alaska  Bldg.,  Seattle,  Wash.  The  fol- 
lowing materials  will  be  needed :  Pressed 
brick,  terra  cotta,  steel  and  iron  work,  slate, 
sheet  metal,  mill  work  for  main  building, 
breechings,  racks,  rollers,  pipe  fittings  and  cast 
iron  work. 

•{•Bids  w  ill  be  received  until  2  p.  m.,  Nov.  1. 
by  C.  F.  Hauke,  Acting  Commissioner  of  In- 
dian Affairs,  Washington,  D.  C,  for  furnish- 
ing the  labor  and  materials  for  the  erection  of 
an  acetylene  gas  lighting  plant  at  the  Yakima 
Indian  School,  Wash. 

Canada. 

■{•Bids  will  be  received  until  5  p.  m.,  Nov.  9, 
by  Winnipeg  Public  School  Hoard,  Winnipeg, 
Man.  P.  II  Smith,  Secy.-Trcas.,  for  the  ma 
chinery  and  heavy  tools  in  connection  w  ith  the 
Technical  High  Schools.  J.  P.  Mitchell  is 
Commissioner  of  Supplies,  School  Hoard  Of- 
fice, and  will  supply  further  information  de 
sired. 


•I-  Indicates  work  now  open  for  bids.    <*>  indicates  a  contract  let  recently. 


November  1,  1911. 
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GRADE  CROSSING  ELIMINA- 
TION. 

City  of  Cincinnati,  Ohio. 
Department  of  Public  Service. 
LUDLOW   AVENUE  VIADUCT. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Director  of  Public  Service, 
City  Hall,  Cincinnati,  Ohio,  until  12 
o'clock  m.,  Friday,  November  24,  1911. 
as  follows  : 

Proposal  A — For  the  driving  of  con- 
crete piling,  the  construction  of  the  sub- 
structure and  miscellaneous  work  in  con- 
nection therewith. 

Proposal  B — For  the  construction  of 
the  reinforced  concrete  superstructure 
and  miscellaneous  work  in  connection 
therewith. 

Proposal  C  —  For  grading  the  ap- 
proaches, setting  granite  curb  on  ap- 
proaches, laying  necessary  drains  and 
inlets  on  approaches  and  under  the  via- 
duct, paving  the  roadway  of  viaduct  and 
approaches  with  brick,  laying  street  car 
tracks  on  approaches  and  miscellaneous 
work  in  connection  therewith. 

Proposal  D — Work  specified  in  Propos- 
als A,  B  and  C,  combined. 

Plans,  specifications  and  blank  propos- 
als can  be  obtained  at  the  office  of  the 
Chief  Engineer  of  the  Department  of 
Public  Service. 

Each  proposal  must  contain  the  full 
name  of  the  party  or  parties  making  the 
same  and  all  the  persons  interested 
therein,  and  must  be  accompanied  by 
bond  as  follows :  Proposal  A,  .$7,000 ; 
Proposal  B,  $20,000;  Proposal  C,  $3,000; 
Proposal  D,  $30,000  ;  or  in  lieu  of  bond 
as  above  certified  check  on  a  solvent  bank 
for  like  amount,  as  a  guarantee  that,  if 
the  proposal  is  accepted,  a  contract  will 
be  entered  into.  Should  a  bidder  make 
more  than  one  of  the  above  proposals, 
the  proposals  must  be  accompanied  by 
a  bond  or  certified  check,  on  a  solvent 
bank,  amounting  in  the  aggregate  to  the 
sum  of  the  bonds  for  the  separate  pro- 
posals made,  except  where  Proposal  D  is 
made,  in  which  case  bond  for  said  Pro- 
posal D  will  be  sufficient  to  cover  any 
other  proposal  made. 

Should  all  proposals  made  by  the  bid- 
der be  rejected,  such  check  will  be  re- 
turned to  the  bidder,  and  should  any 
proposal  be  accepted,  such  check  will  be 
returned  upon  the  proper  execution  of 
the  contract. 

Bidders  must  furnish  evidence  of  their 
ability  to  do  the  class  of  work  required. 

Bidders  must  use  the  printed  forms,  as 
none  other  will  be  received. 

Bidders  will  be  required  to  deposit  the 
sum  of  $10  cash  before  receiving  plans 
and  specifications ;  this  will  be  refunded 
if  a  formal  bid  is  received. 

The  Director  of  Public  Service  re- 
serves the  right  to  reject  any  or  all  bids. 

By  order  of  the  Director  of  Public 
Service. 

JOHN  J.  WENNER.  Clerk. 
October  26,  1911. 


BRIDGE. 

We  will  receive  bids  up  to  11  o'clock 
a.  m.,  Nov.  15.  at  the  bridge  site  at 
Woodland,  111.,  three  blocks  from  the  de- 
pot, for  taking  down  in  good  condition  a 
130-foot  span  steel  bridge  and  ap- 
proaches and  to  remove  two  piers  to  the 
ground  line.  Bids  must  be  accompanied 
by  a  certified  check  for  $100. 

JOS.  KLEIN,  Contractor. 


MISSISSIPPI  RIVER  COMMISSION, 
1st  and  2d  Districts,  U.  S.  Engineer  Of- 
fice, Memphis,  Tenn.,  October  25,  1911. 
Sealed  proposals  for  furnishing  one  loco- 
motive crane  will  be  received  at  this  of- 
fice until  12  o'clock,  noon,  November  24, 
1911,  and  then  publicly  opened.  Infor- 
mation on  application.  Clark  S.  Smith, 
Maj.  Engrs. 


DEPARTMENT    OF  WHARVES, 
DOCKS  AND  FERRIES. 
PHILADELPHIA. 

Sealed  proposals,  endorsed  "Bids  for 
the  Construction  of  a  Pier  and  Bulkhead 
at  the  Foot  of  Dock  and  Spruce  Streets, 
on  the  Delaware  River,"  will  be  received 
until  12  o'clock  noon,  Monday,  November 
20,  1911,  at  the  office  of  the  Director  of 
the  Department  of  Wharves,  Docks  and 
Ferries,  No.  555  Bourse  Building,  and 
then  publicly  opened. 

Plans,  specifications  and  blank  forms, 
upon  which  bids  must  be  made,  can  be 
obtained  at  this  office  upon  the  deposit 
of  a  certified  check — amount  Twenty-five 
Dollars  ($25) — to  cover  the  cost  of  mak- 
ing blue  prints,  etc.,  which  will  be  re- 
funded to  the  bidder  upon  the  return  of 
the  drawings  and  specifications  in  good 
condition.  The  successful  bidder  will  be 
furnished  all  necessary  blue  prints  free  of 
charge. 

The  bidders'  attention  is  called  to  the 
fact  that  this  department  has  money 
available  as  follows: 

Item  26-D-6  Twenty  Thousand  Five 
Hundred  Dollars  ($20,500),  for  building 
bulkheads,  and 

Item  26-D-7  for  the  reconstruction  of 
the  single  deck  pier  at  Dock  street,  Two 
Hundred  and  Fifty  Thousand  Dollars 
($250,000) — and  the  contractor  will  be  re- 
quired if  necessary  to  enter  into  a  sup- 
plemental contract  or  contracts  for  the 
completion  of  the  work  upon  the  request 
of  the  Director  of  the  Department  of 
Wharves,  Docks  and  Ferries,  when  fur- 
ther appropriations  are  made  or  become 
available. 

No  bid  will  be  considered  unless  accom- 
panied by  a  Certificate  from  the  City 
Solicitor  that  the  provisions  of  an  Ordi- 
nance requiring  Proposal  Bonds  on  all 
bids  exceeding  in  amount  Five  Hundred 
Dollars  ($500),  approved  May  26,  1860, 
have  been  complied  with. 

The  Director  reserves  the  right  to  re- 
ject any  or  all  bids,  as  he  may  deem 
best  for  the  interest  of  the  city. 

JOSEPH  F.  HASSKARL. 

10212  Directo-. 

KANSAS  STATE  FISH 
HATCHERY. 

NOTICE  TO  CONTRACTORS. 

Sealed  proposals  will  be  received  by 
The  Regents  of  the  University  of  Kansas 
at  the  office  of  the  State  Fish  and  Game 
Warden  at  Pratt,  Kans.,  up  to  2  o'clock 
p.  m.  of  Tuesday,  the  21st  day  of  No- 
vember, 1911,  for  the  construction  of  ex- 
tensions and  improvements  to  the  State 
Fish  Hatchery,  which  will  include  the 
following  items,  namely : 

A  low  concrete  dam  500  feet  in  length. 

A  concrete  intake  chamber,  with  ap- 
purtenances. 

A  water  supply  conduit  of  21 -inch  vit- 
rified clay  pipe.  6,875  feet  in  length,  with 
manholes  and  other  appurtenances. 

Approximately  125,000  cubic  yards  of 
levee  embankment. 

Approximately  860  feet  of  12-inch,  4,- 
200  feet  of  10-inch,  and  13,930  feet  of  8- 
inch  vitrified  clay  pipe  laid  in  trenches 
from  2  to  6  feet  in  depth. 

Approximately  94  small  concrete  struc- 
tures. 

Approximately  190  sluice  gates,  most- 
ly 8-inch,  and  5  cast  iron  flood  gates. 

Approximately  300  wire  mesh  screens. 

Plans  and  specifications  may  be  seen 
and  forms  for  proposals  may  be  obtained 
at  the  office  of  the  State  Fish  and  Game 
Warden,  at  Pratt ;  at  the  office  of  Edw. 
E.  Brown,  Secretary  and  Purchasing 
Agent,  and  at  the  office  of  the  Engineer, 
both  at  the  University  of  Kansas,  Law- 
rence. 

Any  bidder  wishing  to  take  out  a  set  of 
plans  and  specifications  may   do   so  by 


addressing  Edw.  E.  Brown,  Secretary  and 
Purchasing  Agent,  University  of  Kansas. 
Lawrance  and  enclosing  a  draft  or  cer- 
tified check  for  ten  dollars.  This  will  be 
returned  to  the  bidder  upon  the  return  of 
the  plans  and  specifications  in  good  con- 
dition. 

The  right  to  reject  any  or  all  propos- 
als, and  the  right  to  waive  defects  in 
proposals,  are  reserved  by  the  Regents. 

L.  L.  DTCHE, 
State  Fish  and  Game  Warden. 
W.  C.  HOAD,  Engineer. 

BRIDGE. 

Notice  is  hereby  given  that  the  Boards 
of  County  Commissioners  of  Dubois  and 
Daviess  counties,  Indiana,  will  receive 
bids  for  a  joint  bridge  across  White  River, 
at  Portersville,  Ind.,  up  to  one  o'clock  p. 
m.(  Nov.  14,  1911,  at  the  County  Auditor's 
office  at  Jasper,  Dubois  County,  Ind.  The 
bridge  is  to  be  of  steel  with  reinforced 
concrete  floor,  about  400  ft.  long,  18  feet 
wide.  The  Commissioners  of  the  two 
counties  reserve  the  right  to  reject  any  or 
all  bids.  Bond  as  required  by  law  must 
accompany  bids.  M.  A.  Sweeney,  County 
Auditor,  Jasper,  Ind.  Plans  and  speci- 
fications on  file  at  auditor's  office  at  Jas- 
per, Ind. 

GARBAGE  CREMATORY. 

Aurora,  111. 
Sealed  proposals  will  be  received  until 
3  o'clock  p.  m.,  Saturday,  Nov.  11,  191], 
at  the  office  of  the  City  Clerk  of  the  City 
of  Aurora,  111.,  for  building  a  garbage 
crematory — capacity  30  tons  per  24 
hours.  Complete  plans  and  specifications 
for  brick  building,  furnace  and  brick 
stack  must  accompany  all  bids. 

HENRY   E.  TRUEMPER, 

Chairman. 

LOUIS  A.  STOLL, 
ALBERT  F.  MILLER, 

Committee  on  Health. 


We  have  just  closed  a  contract 
for  the  complete  building  and 
equipping  of  an  Interurban  Elec- 
tric Railway  running  from  Vin- 
cennes  to  Loogootee,  Indiana. 

Total  distance,  36  miles. 

This  contract  involves  the  ex- 
penditure of  half  a  million  dollars. 

We  specialize  in  River,  Harbor,  Canal  and 
Submarine  Rock  Excavations. 

Steam  and  Electric  Railway  Construction. 

Hydraulic  and  Electrical  Engineering. 

Hydro-Electric  and  Water  Power  Devel- 
opment. 

Irrigation,  Reclamation  and  Drainage. 

THE  BRINDLEY  COMPANY 

CONTRACTING  ENGINEERS 
Whitehall  Building,  17  Battery  Place 
NEW  YORK 
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POSITIONS  WANTED 


ID  POSITIONS 

for  Clerical.  Sales.  Profeaslonal, 
Technical  and  Executive  men,  sal- 
aries from  $800-$  10,000.  Can  you 
nil  one?  Write  for  application 
blank  and  booklet  "Salaried 
Positions." 

NO  CHARGE  UNTIL  PLACED 
Business  Service  Co.,  12 11  Common- 
wealth BldK.,  Philadelphia,  Pa.; 
802  Park  BldK..  Pittsburgh;  New 
York,  St.  Louis.  Chicago  and 
Min  oeapollg.  


POSITIONS  WANTED 


POSITION  WANTED — As  foreman  or  assist- 
ant. Experienced.  Hoisting,  dredging  and 
material  handling  machinery  man.  Con- 
struction or  operating.  Strictly  sober. 
South  preferred.  Box  574,  care  of  Engi- 
neering &  Contracting,  537  So.  Dearborn 
St.,  Chicago,  111.  16-3t 

WANTED — To  represent  manufacturers  of 
first-class  contractors,  factory  machinery 
and  supplies  in  western  Pennsylvania; 
practical  and  technical  engineer,  salesman, 
executive;  well  established;  can  success- 
fully handle  your  proposition.  Address 
"Salesman,"  5802  Rippey  St.,  Pittsburgh, 
Pa.  16-3t 

DREDGE  ENGINEER  of  10  years'  experi- 
ence would  like  position  on  either  Fair- 
banks, Marion  or  Bucyrus.  Able  to  do  own 
repairing  and  look  after  the  upkeep  of  ma- 
chine in  general.  34;  married;  will  go 
anywhere;  sober.  Address  Box  573,  care  of 
Engineering  &  Contracting,  537  So.  Dear- 
born St.,  Chicago,  111.  16-3t 

WANTED  —  POSITION  as  steam  shovel 
cranesman.  Five  years'  experience;  best 
references;  state  salary;  will  go  anywhere. 
Address  J.  J.  Nichols,  Charleston,  Tenn. 

17-2t 

WANTED— POSITION  for  first  class  camp 
cook  and  flunkey  with  large  steam  shovel 
outfit.  Prefer  South,  25  years'  experience. 
Both  sober  men.  E.  M.  Leet,  care  U.  S. 
Office,  Boat  No.  3,  Birdspoint,  Mo.  17-2t 


ENGINEER  who  recently  constructed  a  hy- 
dro-electwc  power  development  will  bo 
open  for  engagement  soon.  Address  Box 
664,  care  of  Engineering  &  Contracting,  537 
So.  Dearborn  St.,  Chicago,  111.  12-9t 


CONTRACTOR'S  ENGINEER— Graduate,  12 
years'  experience,  heavy  and  complicated 
concrete  construction,  steam  shovel  and 
dredge  work;  employed;  wishes  change. 
Address  Box  553,  care  of  Engineering  & 
Contracting,  537  S.  Dearborn  St.,  Chicago, 
111.  10-8t 


WANTED — Position  by  man  of  12  years'  ex- 
perience in  quarry  and  railroad  construc- 
tion as  foreman,  quarry  preferred.  Will  go 
anywhere.  State  wages.  Address  Box  581, 
care  Engineering  &  Contracting,  537  So. 
Dearborn  St.,  Chicago,  111.  18-3t 

WANTED — Position  as  steam  shovel  engi- 
neer. Can  furnish  best  of  references. 
Strictly  sober.  Can  come  on  short  notice. 
Long  job  preferred.  E.  S.  Jones,  Gillespie- 
ville,  Ohio.  18-2t 


POSITIONS  VACANT 


WANTED — 100  laborers  for  concrete  and 
earth  work;  about  one  year's  work.  Good 
camp.  Apply  on  work.  Underground  Con- 
struction Co.,  Ft.  Worth,  Texas,  reservoir. 

18-4t 


AN  EXCEPTIONAL  opening  in  the  West  for 
a  man  with  $10,000  to  invest  and  to  act  as 
treasurer  or  assistant  to  general  manager 
in  building  and  selling  general  contractors' 
excavating  machinery  having  twice  the  net 
profits  as  all  competing  machinery  plants 
sold.  Protected  by  patents  owned  by  ex- 
perienced civil  engineer.  Profits  estimated 
at  more  than  100  per  cent  per  annum  for 
more  than  20  years.  Big  opportunity  to 
develop  on  large  scale.  Do  not  answer 
unless  you  have  $10,000  cash  to  invest  and 
you  mean  business.  Address  "Civil  Engi- 
neer," care  Engineering  &  Contracting,  537 
So.  Dearborn  St.,  Chicago,  111.  18-lt 


Notice  to  Contractors 

Am  open  for  position  as  time-keeper,  book- 
keeper or  assistant  foreman.  Railroad  construc- 
tion preferred.    Will  go  any  place. 

Four  (4)  years  experience  on  construction  in 
above  lines.    Very  best  references. 

Am  25,  married,  good  habits,  good  education. 

Wire  or  write  immediately,  stating  salary,  con- 
ditions and  duties. 

Chas.  E.  Murphy, 

Bloomington,  Indiana 


MISCELLANEOUS  WANTS 


WANTED— Address  of  Red  Cole;  have  some- 
thing for  him  at  Maderia,  Ohio.  R.  IS. 
Cash,  115  Ehrman  Ave.,  Cincinnati,  Ohio. 

15-5t 

WANTED — The  present  address  of  Louis 
Pierres,  powder  man.  D.  W.  Jacks,  Alpine, 
Tex.  14 -7t 

WANTED— To  make  drawings.  Any  kind, 
Home  Work.  Machine  designing,  Crushing 
plants.  Concrete  outfits.  Steam  or  gaso- 
line engines.  Illustration  and  Patent  Draw- 
ings. Patents  secured.  Good  work.  Reas- 
onable prices.  Address,  Rosendahl,  6033 
Laflin  St.,  Chicago,  111.  14-et 

WANTED — Work  for  twenty  team  scraper 
outfits.  Contract  or  day  work.  Address 
Box  582,  care  Engineering  &  Contracting, 
537  So.  Dearborn  St.,  Chicago,  111.  18-lt 


WANTED— A  30  to  34  ton  saddle  tank  con- 
tractors' locomotive,  42  inch  gage.  Porter 
or  Cook  preferred.  J.  B.  King  &  Co.,  New 
Brighton,  N.  T.  18-2t 


CONCRETE  WORK— To  let  25,000  cu.  yds. 
concrete  and  piling  and  other  work.  Barge 
Canal  at  Montezuma,  N.  T.  Address  The 
Kinser  Construction  Co.,  Montezuma, 
N.  T.  18-3t 

WANTED — Some  small  outfits  for  light  work, 
30,000  yds.  excavation  between  Torkville 
and  Moose.  Address  J.  T.  Connell,  Tork- 
ville, 111.  18-lt 


WANTED — Present  or  recent  address  of  J. 
Wilkenson,  team  camp  foreman  generally 
known  as  "Oregon."  Matter  of  importance. 
R.  D.  Roberts.  Ogden,  Utah.  18-4t 


WANTED— Job  suitable  for  drag-line  outfit. 
Address  Box  580.  care  Engineering  &  Con- 
tracting, 537  So.  Dearborn  St.,  Chicago,  111. 

18-3t 


BENSON'S  PAYROLL  MANUAL 

A  handy  volume  compiled  for  use  in  preparing 
pay  rolls.  Wages  due  for  any  number  of  hours 
from  1  to  325,  at  usual  rates  from  5  to  50  cents  an 
hour  shown  at  a  glance.  Saves  time.  Avoids  errors. 

Price  $2.00  Postpaid 

F.T.BENSON,        PORT  DEPOSIT,  MD, 


FOR  SALE 


Second-Hand  Transits  and  Levels.  Guaran- 
teed to  be  in  first-class  condition.  Send  for 
list  and  prices,  THE  ENGINEERING 
AGENCY,  Inc.,  Monadnock  Block,  Chicago. 
Established  eighteen  years. 


FOR  SALE 

One  Ten-Ton,  Three  Wheel  Roller. 

A  good  bargain. 

Address — Reed  Bros.,  care  of 
"Engineering  &  Contracting." 


"Mr.  Heidenreich'tpocketbook  U  nearer 
the  ideal  than  any  on  the  tame  subject 
heretofore  published." — Engineering  N*ws. 

"EnEincrs'  Pockotbook  of  Reinforced  Concrete" 
By  E.  LEE  HEIDENREICH 
Flexible  leather.  4Jxfil  Ins..  374  panes. 
164  Illustrations.  $.i.00  net,  postpaid. 

The   Myron   C.  Clark   Publishing  Co. 


1  ARHDPD^  For  all  Classes  of  Construction  Work  in  Any  Part 
LAt5UKt»KiS    0f  the  United  States.     Any  Nationality  Desired. 

FURNISHED  w.  Reiss  Employment  Agency  ^oWtt  New  York 
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Construction  contracts  for 
railroad   work    during  the 
Doings  of       Past   few   days   have  been 
tuL  few  and  far  between.  Hard- 

tne  ly  any  good  sized  contracts 

Week.  have  been  let  and  the  out- 
look for  the  next  few  days 
seems  rather  poor.  However,  several  of  the 
larger  railroads  are  known  to  have  mapped 
but  extensive  improvement  plans  and  it  is 
likelv  that  some  of  this  work  will  come  up 
shortly.  The  Kansas  City,  Mexico  &  Orient 
Rv  has  sold  a  $lO,ooo,ouu  bond  issue  in  Paris 
and  has  siven  an  option  on  $10,000,000  addi- 
tional. This  company  now  has  an  application 
before  the  Public  Utilities  Commission  of  Kan- 
sas to  issue  $20,000,000  of  gold  notes  for  gen- 
eral construction  in  Mexico  and  Southern 
Texas.  The  Atchison.  Topeka  &  Santa  Fe 
is  also  doing  some  financing  work,  and  at  the 
recent  meeting  of  the  stockholders  it  was 
voted  to  make  $10,800,000  available  for  im- 
provements. Two  fair  sized  railroad  con- 
struction jobs  are  now  open  for  bids.  In  Can- 
ada the  Canadian  Northern  Ry.  is  calling  for 
tenders  until  Nov.  20  for  the  grading  for  40 
miles  of  line  on  Vancouver  Island  in  British 
Columbia.  The  Houston  &  Texas  Central 
R  R  is  also  calling  for  bids  until  Nov.  15, 
for  the  construction  of  about  13  miles  of  road- 
bed in  Lee  Countv.  Tex.,  the  work  involving 
about  .500.000  cu.  yds.  of  excavation. 

Bids  have  been  opened  by  the  city  ot  1  o- 
ronto  Ont,  for  the  construction  of  three  miles 
of  subway.  Fourteen  bids  were  received,  the 
majority  being  from  American  contractors 
These  bids  ranged  from  $2,600,000,  the  bid  of 
M  J.  Haney.  Toronto,  to  about  $5,000,00C \  b 
L.  Cranforth,  Brooklyn.  N.  Y..  at  ffi.856,000, 
and  James  Stewart  &  Co.,  New  York  at  $->,- 
0-24,000,  were  the  next  lowest  bidders  to  Mr. 

One  of  the  largest  bridge  contracts  of  the 
vear  has  been  awarded  to  the  American  Bridge 
Co  of  New  York  City.  This  contract  calls 
for' the  construction  of  the  superstructure  for 
the  Hell  Gate  bridge  and  approaches  for  the 
New  York  City  line  of  the  New  York  Con- 
necting R.  R.  .  . 

Among  the  railroad  construction  contracts 
let  during  the  past  few  days  are  the  following: 
Hard  Bros.  Co.,  Maxwell,  Cal  for  grading 
work  for  a  5-mile  section  of  the  \\  oodland- 
Sacramento  branch  of  the  Vallejo  &  Northern 
R  R  the  contract  calling  for  the  removal  of 
about  350,000  cu.  yds.  of  dirt;  Henry  Con- 
struction Co.,  Seattle,  Wash,  for  a  30-mile 
extension  of  the  Oregon  Trunk  R  R  south 
from  Bend  toward  Klamath  Falls;  L.  J.  Davis 
and  J  A.  Roe,  Kalispell,  Mont.,  for  grading 
for  the  first  section  of  the  Flathead  lnterurban 

"in  the  way  of  irrigation  work  about  the 
largest  contract  of  the  past  week  appears  to 
be  the  one  for  the  construction  of  the  Main 
Canal  for  the  Medina  Irrigation  Co.  of  San 
\ntonio.  Tex.  This  contract  was  awarded  to 
Roach  &  Stansell,  Memphis,  Tenn.,  and  hos- 
ier Crane,  Boise,  Idaho,  acting  jointly.  Ine 
work  includes  the  construction  of  28  miles  ot 
canal  involving  about  1,400,000  cu.  yds.  of  ex- 
cavation. , 

\  good  sized  drainage  contract  for  con- 
structing open  ditches  has  just  been  awarded 
by  the  Commissioners  of  the  6th  Ward  and 
Crowlev  Drainage  District.  Crowley  La.  J  his 
contract  wa<  let  to  D.  B.  Gore ;  42,  Carondolet 
St  New  Orleans,  La.,  at  11.23  cts.  per  cu. 
yd.  for  excavating,  and  $53.73  for  clearing 
The  work  calls  for  the  construction  of  about 
40  miles  of  open  ditches  ranging  from  4  to 
f,  miles  in  length,  16  to  40  ft.  m  width  and 


2  to  5  ft.  in  depth,  approximating  000,000  cu. 
yds.,  and  about  90  acres  of  clearing. 

The  city  of  Baltimore,  Md.,  has  taken  bids 
on  a  large  sewer  contract.  This  contract  calls 
for  the  construction  of  Section  2  of  the  Jones 
Falls  Conduit.  The  bids  received  on  the 
work  ranged  from  $703.08!)  to  $1,086,345, 
Fisher  &  Carozzo,  Baltimore,  Md.,  being  the 
low  bidder. 

Bids  on  a  number  of  contracts  for  State 
road  work  in  New  York  are  now  being  ad- 
vertised. Bids  will  be  opened  on  Nov.  29  for 
the  improvement  of  27  highways,  the  total  ag- 
gregate length  being  102  miles.  On  Nov.  27 
bids  will  be  opened  on  28  roads,  the  total 
length  under  these  contracts  being  about  70 
miles. 

The  Department  of  Public  Works  of  Can- 
ada, Ottawa,  Ont.,  has  practically  completed 
the  survey  of  the  proposed  6-ft.  waterway 
from  Edmonton  to  Winnipeg.  Survey  parties 
which  have  been  working  on  the  Prince  Albert 
end  of  the  survey  are  now  leaving  the  field 
and  will  be  back  in  Ottawa  shortly.  In  the 
course  of  the  next  two  months  they  will  make 
a  detailed  report  with  an  estimate  of  the  prob- 
able cost  of  the  proposed  canal. 


Soaking 

the 
Railroad. 


Experts  who  have  been 
investigating  British  rail- 
ways have  discovered  a 
number  of  things.  They 
discovered  for  one  thing 
that  from  the  very  day  of 
their  inception  the  railways, 
to  use  a  slang  term,  have  been  getting  it  in  the 
neck.  The  land  for  right  of  way  was  ac- 
quired under  compulsory  powers  granted  by 
Parliament,  but  Parliament  at  that  time  was 
dominated  by  land  owners  and  the  railway  di- 
rectors'  had  to  promise  to  deal  "generously" 
with  them  in  order  to  get  their  bills  through. 
How  well  the  railway  directors  kept  their 
promise  is  shown  by  the  facts  that  the  London 
&  Northwestern  Ry.  paid  an  average  of 
$20,000  a  mile  for  land  for  its  right  of  way. 
the  Great  Western  paid  an  average  of  $31,000 
and  the  London,  Brighton  &  South  Coast  paid 
no  less  than  an  average  of  $40,000  per  mile. 
The  experts  also  found  that  "legal  and  parlia- 
mentary" expenses,  which  included  fees  to 
lawyers,  were  also  a  big  item  in  the  cost  of  the 
rairoads.  This  item  alone  is  stated  to  have 
cost  the  London  &  Brighton  R.  R.  $350,000,000 
since  its  inception. 


Elections  were  held  yes- 
FWHnn*      terday    in    a    number  of 
flections       states.     In   some   of  these 
and  Bond      state  officials  were  elected, 
Issues  while    in    other   states  the 

elections  were  confined  to 
the  selection  of.  municipal 
officers.  A  feature  of  interest  in  these  elec- 
tions, aside  from  the  political  significance  of 
the  results  in  such  states  as  Massachusetts  and 
Maryland,  is  the  number  of  bond  issues  for 
improvement  work  which  were  voted  on.  A 
considerable  number  of  cities  took  advantage 
of  this  election  to  vote  on  issuing  bonds  for 
public  works,  while  in  some  states  various 
counties  also  voted  on  issuing  bonds  for  road 
improvement  work.  The  city  of  Cincinnati, 
O..  voted  on  issuing  $2,500,000  of  bonds  for  a 
jail  and  court  house;  the  city  of  Chicago 
voted  on  issuing  bonds  in  the  sum  of  $4,655,000 
for  the  construction  of  26  bridges,  and  on 
issuing  $1,000,000  of  bonds  for  extending  the 
park  area  of  the  west  park  system.  In  New- 
York  state  the  citizens  were  called  upon  to 
vote  on  authorizing  a  bond  issue  of  $19,800,000 
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for  constructing  terminal  improvements  for 
the  state  barge  canal.  This  bond  issue  is  to  be 
used  not  only  to  provide  adequate  dockage  at 
the  two  terminals— Buffalo  and  New  York  city 
—but  also  at  various  points  along  the  route  of 
the  canal.  The  contemplated  improvements 
include  not  only  the  construction  of  piers  but 
also  railroad  switch  tracks,  warehouses  and 
mechanical  loading  and  unloading  devices.  The 
above  three  bond  issues  amount  to  nearly 
$28,000,000.  It  is  possible  that  the  bond  issues 
for  public  improvements  of  other  municipali- 
ties and  counties  will  bring  this  total  to  over 
$50,000,000. 


The  U.  S.  War  Depart- 

<srif»ntifir       ment  llas  §'ven  considerable 
ouciiliui       attention   to  the  utilization 
Manage-       of  the  methods  of  scientific 
ment  management  in  the  various 

arsenal  shops  of  the  govern- 
ment. The  arsenal  at  Wa- 
tertown  has  been  used  practically  as  an  experi- 
ment station  with  a  view  of  trying  out  the 
theory  before  applying  it  generally.  In  the 
experiment  at  Watertown,  a  "planning"  room 
was  established  which  relieved  the  foreman  of 
a  large  amount  of  clerical  work  and  also  in- 
sured a  continuous  flow  of  work  without  ces- 
sation or  loss  of  time.  Men  were  assigned  to 
keep  the  tools  of  the  other  workmen  sharp- 
ened and  laborers  or  messengers  fetched  and 
carried  for  the  higher  priced  machinists,  who 
were  thereby  enable  to  devote  their  whole  at- 
tention to  productive  work.  Other  men  kept 
the  plant  in  thorough  order,  so  that  it  could  be 
worked  at  its  highest  efficiency.  Experts  were 
employed  to  show  the  workmen  just  how  fast 
their  machines  should  run  and  how  deep  their 
tools  should  cut.  As  a  result  of  all  this  it  is 
stated  that  it  was  possible  at  Watertown  to  re- 
duce materially  the  cost  of  manufacture.  For 
example,  the  labor  cost  of  one  set  of  parts  for 
a  12-in.  mortar  carriage  was  cut  from  $480  to 
$275  and  corresponding  reductions  were  made 
in  other  work.  A  report  on  this  experiment  at 
the  Watertown  Arsenal  has  recently  been 
made  public.  In  commenting  on  this  report 
Secretary  of  War  Stimson  states : 

The  results  thus  far  are  highly  gratifying 
and  full  of  promise.  There  has  been  an  un- 
doubted increase  in  the  efficiency  of  the  work- 
men at  the  shop  and  a  material  reduction  in  the 
cost  of  manufacture.  But  at  the  same  time, 
and  to  my  mind  even  of  greater  importance, 
these  results  have  been  obtained  without  in  any- 
wise endangering  the  interests  of  the  workins- 
men,  either  by  decreasing  their  pay  or  requir- 
ing unpleasant  exertion  or  "speeding  up."  On 
the  contrary,  any  increase  in  the  real  efficiency 
must  inure  to  the  benefit  of  the  workingmen. 


The  manager  of  a  large 

•mt^u^a  f^r  construction  company  in 
Method  for    ^  V  irk  dtJ   niakin.,  a 

Shutting  Off   specialty     of  foundation 

p-r-.  work  has  devised  a  method 

r>orcb.         for  shutting  off  bores  A 

short  time  ago  the  company 
installed  a  set  of  business  phonographs  for 
dictation  work.  When  the  machines  were  in- 
stalled the  manager  called  in  several  of  the 
young  draftsmen  and  had  them  yell  their  col- 
lege cheers  into  one  of  the  phonograph  re- 
corders. Now  when  some  salesman  or  visitor 
grows  a  bit  tiresome,  the  manager  puts  his 
foot  on  a  button  in  the  floor  and  enjoys  the 
visitor's  bewildered  look  when  he  hears  the 
phonograph  hark  out  the  genteel,  scholarly 
cheer  for  Harvard  or  the  sharp  war  cry  for 
Yale,  or  the  yell  of  some  other  university. 
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Alabama. 

The  Montgomery  &  Chattanooga  R.  R.  Co., 
which  recently  secured  a  franchise  to  enter 
Montgomery,  has  now  applied  for  a  fran- 
chise and  right  of  way  into  Alexander  City. 
It  is  believed  that  active  construction  work 
on  the  first  section  of  this  road  will  be  start- 
ed shortly.  Benjamin  Russell,  Alexander 
City,  Ala.,  is  President.  M.  C.  Mokes,  Mont- 
gomery, Ala.,  is  also  interested. 

The  Louisville  &  Nashville  R.  R.  is  reported 
to  be  about  ready  to  take  bids  on  a  large 
amount  of  betterment  work  proposed  for  its 
line  between  Decatur  and  Birmingham.  This 
will  include  double  tracking  and  curve  and 
grade  revision. 

The  Central  of  Georgia  Ry.  has  placed  an 
order  for  4,500  tons  of  steel  rails  from  the 
Tennessee  Coal,  Iron  &  Railroad  Co.,  to  be 
rolled  at  the  Ensley  plant.  This  is  the  second 
of  a  series  of  small  allotments  which  will  go 
to  make  up  a  large  order  approximating  30,000 
tons  for  use  on  the  improvement  of  the  Bir- 
mingham division. 

Arizona. 

It  is  now  stated  that  the  railroad  that  is 
soon  to  be  built  into  Douglas  from  the  timber 
country  of  the  Sierra  Madre  mountains  of 
Mexico  will  not  be  a  Pearson  project,  as  first 
announced.  L.  E.  Booker,  a  capitalist  who 
has  large  mining,  ranching  and  timber  inter- 
ests, is  said  to  be  behind  this  project.  Book- 
er has  several  hundred  thousand  acres  of 
pine  land  on  the  west  slope  of  the  Sierra 
Madres  and  Douglas  is  the  nearest  outlet  for 
this  valuable  lumber. 

The  Arizona  Construction  &  Finance  Co., 
of  Phoenix,  has  been  incorporated  with  a  cap- 
ital stock  of  $2,000,000  and  will  construct  an 
electric  railway  svstem.  The  directors  include 
R.  A.  Lewis,  W.'B.  Barr  and  S.  D.  Dunlap. 

Arkansas. 

The  stockholders  of  the  Louisiana  &  North- 
western Ry.,  J.  A.  Knox,  Engineer,  Homer, 
La.,  have  authorized  an  issue  of  $1,860,000  of 
notes.  It  is  understood  that  the  proceeds  of 
these  notes  will  be  used  for  betterment  work 
and  for  extending  the  line  to  Prescott,  Ark. 

California. 

®Hard  Brothers,  Maxwell,  Cal.,  have  been 
awarded  a  contract  for  the  grading  work  for 
a  5  mile  section  of  the  Woodland-Sacramento 
branch  of  the  Vallejo  &  Northern  Ry.  The 
contract  covers  that  section  of  the  road  be- 
tween the  Russell  Flint  farm,  north  of  Wash- 
ington, and  a  point  one  mile  south  of  Elk- 
horn.  The  section  follows  the  river  pretty 
closely  from  Elkhorn  to  the  Blauth  place. 
The  contract  calls  for  the  removal  of  350,- 
"i'io  cu.  yds.  of  dirt  and  the  job  is  to  be  com- 
pleted by  April  15. 

The  San  Francisco,  Oakland  &  San  Jose 
Consolidated  Ry.,  J.  Q.  Brown,  Engineer, 
Oakland,  is  understood  to  have  plans  under 
way  for  the  construction  of  an  extension  to 
San  Jose. 

The  headings  of  tunnel  No.  5  of  the  South- 
ern Pacific  R.  R.  near  Auburn,  met  on  Oct. 
25.  This  is  the  last  tunnel  on  the  Colfax 
cut  off  and  when  the  tracks  have  been  put 
through  it  ibis  cut-off,  82  miles  long,  will  be 
complete,  It  represents  the  expenditure  of 
about  $12,000,000  in  the  past  three  years,  al- 
though it  saves  only  about  two  miles  in  the 
distance  between  Rorklin  and  Colfax.  Its 
value  lies  in  that  it  decreases  the  curves  and 

grad<  s    Nearly  all  the  east  bound  traffic  will 
go  over  it. 

The  Cement,  Tolenas  &  Tidewater  R,  R, 
Co,  lias  been  incorporated  with  a  capital  stock 
of  $600,000,  of  which  $6,0,00  has  been  tub 

cribed,  and  propoiei  to  build  an  electric  rail- 
way line  fn.in  tin   works  of  the  Pacific  Port- 
land  Cement  Co.  to  the  tidewater  at  a  point 
near  SuttUn,  a  distance  of  six  miles.    The  in 
COrpOratdn  are  \<    I!    Henderson,  A.  1).  I'law, 


W.  T.  Barnett,  Paul  C.  McCarthy  and  F.  D. 
Madison,  all  of  San  Francisco. 

Advices  from  Willows  state  that  the  Good- 
year Lumber  Co.  will  shortly  start  prelim- 
inary surveys  for  an  extension  of  the  Fruto 
R.  R.  from  Fruto  to  the  Alder  Springs  Coun- 
ty, where  it  has  extensive  timber  holdings. 

Colorado. 

It  is  stated  that  if  Fort  Douglas  is  made  a 
brigade  post,  the  Denver  &  Rio  Grande  will 
build  a  spur  track  from  the  Park  City  line, 
a  distance  of  four  miles.  The  railroad  com- 
pany is  said  to  have  submitted  the  proposi- 
tion to  the  war  department. 

Plans  are  under  consideration  for  the  con- 
struction of  an  aerial  railway  across  the 
Royal  Gorge  and  franchise  will  shortly  be 
asked  of  Canon  City,  Colo.  W.  G.  Haigler, 
Colorado  Springs,  Colo.,  is  interested. 
Connecticut. 

A  conference  has  been  held  between  the 
city  officials  of  Hartford,  Conn.,  and  officials 
of  the  New  York,  New  Haven  &  Hartford 
R.  R.,  looking  to  the  abolishment  of  grade 
crossings  at  Avon,  Canton,  Russell  and  Wind- 
sor Sts.  in  Hartford. 


Florida. 

The  Gulf,  Florida  &  Alabama  R.  R.,  which 
now  has  grading  work  under  way  on  the 
first  20  miles  of  its  projected  300  mile  line 
from  Pensacola,  Fla.,  to  Jasper,  Ala.,  will,  it 
is  said,  shortly  award  another  grading  con- 
tract. R.  C.  Megargel,  5  Nassau  St.,  New 
York  City,  is  President. 

The  Un  ion  Cypress  Co.  is  planning  to  con- 
struct a  15-mile  logging  railroad  out  of  Mel- 
bourne, Fla.  It  is  understood  that  contracts 
for  this  work  will  be  pleased  shortly.  D.  F. 
Clark,  Alexandria,  La.,  is  interested. 

Georgia. 

The  Albany  Passenger  Terminal  Co.,  of 
Albany,  Ga.,  recently  chartered  with  a  capi- 
tal stock  of  $15,000,  will  construct  connecting 
tracks  %  mile  in  length,  linking  uo  the  rail- 
roads entering  into  that  city,  probably  for 
the  new  terminal  station  under  construction 
there.  T.  F.  Smith,  A.  R.  Lawton,  T.  M. 
Cunningham,  John  Bell,  J.  N.  Brand,  T.  S. 
Tutwiler,  H.  B.  Grimshaw,  J.  T.  Johnson, 
Charles  Malony  and  C.  K.  Lawrence  are  the 
incorporators. 

The  Brinson  Ry.,  which  has  a  considerable 
amount  of  extension  work  under  way,  has 
completed  surveys  to  Washington  in  the  north- 
east section  of  Georgia.  S.  T.  Grimshaw, 
Springfield,  Ga.,  is  Chief  Engineer. 

Contracts  for  clearing  work  for  the  pro- 
posed line  of  the  Gainesville  &  Robertstown 
Ry.  have  been  let ;  it  is  exoected  that  grad- 
ing contracts  will  also  be  placed  shortly.  The 
main  line  of  the  proposed  road,  which  is  to 
be  standard  gage,  is  35  miles  long  and  runs 
from  Gainesville  northward,  through  Con- 
cord and  Cleveland,  well  up  into  the  Blue 
range. 

Idaho. 

The  Idaho-Oregon  Light  &  Power  Co.,  of 
Boise,  owner  of  the  Boise  Valley  Electric 
Ry.,  has  been  considering  terminal  sites  in 
Caldwell  for  its  proposed  Caldwcll-Nampa 
line.  It  is  rumored  that  the  Caldwell  Intcr- 
urban  will  change  hands,  thus  giving  the  new 
line  the  desired  terminal  facilities. 

Illinois. 

Keating  BrOS,  will  finish  their  contrail  on 
the  East  St.  Louis  X'  Waterloo  Electric  line 
al  DUPO,  III  .  in  about  three  weeks  and  will  be 
]"  the  market    for  a  ffOOd  winter's  job.  The 

present  office  of  Keating  Bros,  is  at  Dupo,  ill. 

Frank  L.  Hutlcr.  Alton,  111,  receiver  for 
the  A.  J.  &  P.  R,  R.  (electric),  is  reported  to 

have  filed  his  recommendations  as  to  extend 

ing  and  completing  the  line  between  Alton 
and  Jeiseyville      It  is  slated  that  |,r  a9|< 


leave  to  issue  receiver's  certificates  and  pay 
for  the  completion  of  the  line  so  it  can  be  put 
in  operation.  The  project  of  building  the 
line  to  Hardin,  on  the  Illinois  River,  is  said 
to  have  been  abandoned. 

The  Chicago.  Burlington  &  Quincy  R.  R. 
is  shortly  to  begin  the  preliminary  investiga- 
tion, surveys,  etc.,  that  will  be  required  in 
order  to  develop  a  definite  plan  for  the  im- 
provements and  changes  in  relation  to  its 
present  trackage  through  Aurora. 

The  Kankakee  &  Urbana  Traction  Co., 
which  is  preparing  to  begin  "the  construction 
of  the  first  sections  of  its  line,  has  increased 
its  capital  stock  from  $200,000  to  $300,000. 
Carl  Hayes,  Champaign,  111,  is  Chief  Engi- 
neer. 

The  Southern  Ry.  Co.  has  ordered  plans 
prepared  for  a  roundhouse  and  machine  shop 
for  East  St.  Louis.  The  shops  will  be  east 
of  the  Denverside  yards  and  will  cost  about 

$150,000. 

The  Alton  &  Southern  Ry.  Co.,  of  East  St. 
Louis,  111,  has  been  incorporated  with  a  cap- 
ital stock  of  $10,000,  and  proposes  a  line  to 
be  constructed  from  a  point  on  the  easterly 
banks  of  the  Mississippi  River  in  St.  Clair 
County,  opposite  the  city  of  St.  Louis,  Mo, 
and  running-  in  an  easterly  and  northerly  di- 
rection to  a  point  in  St.  Clair  County  near 
the  northeasterly  limits  of  the  city  of  East 
St.  Louis.  The  incorporators  and  first  board 
of  directors  are  Arthur  V.  Davis  and  R  B 
Mellon  of  Pittsburgh,  Pa.;  Charles  M  Hali 
of  Niagara  Falls,  N.  Y. ;  C.  B.  Fox,  Gilbert 
McCulloch,  C.  E.  Hodgson  and  Charles  W 
Souder,  of  East  St.  Louis,  Mo. 

Indiana. 

The  route  for  the  new  Evansville,  Chris- 
ney  &  Eastern  Ry.  from  Boonville,  Ind.,  to 
Chrisney,  Ind.,  and  Lynnville  has  been  de- 
cided on  by  the  board  of  directors  of  the 
road.  It  is  expected  that  the  line  from  Chris- 
ney eventually  will  be  extended  as  far  east 
as  Louisville.  Subsidy  elections  will  be  held 
next  month  and  it  is  stated  that  work  on 
the  new  lines  will  be  started  within  30  davs 
after  those  elections. 

A.  B.  Terrell  &  Co.,  Chicago,  111,  are  re- 
ported to  have  obtained  options  on  the  Mar- 
ion, Bluffton  &  Eastern  and  the  Bluffton. 
Geneva  &  Celina  Interurban  lines,  and  is 
also  said  to  be  looking  to  the  purchase  and 
electrification  of  the  Cincinnati,  Bluffton  &• 
Chicago  Ry.,  between  Huntington  and  Port- 
land, Indiana.  It  is  said  the  line  will  be 
extended  to  South  Bend,  where  it  will  con- 
nect with  Terrell  lines  leading  into  Chi- 
cago. 

The  Fort  Wayne  &  Springfield  Ry.  Co. 
(electric),  Decatur,  Ind.,  is  reported  to  have 
preliminary  arrangements  well  along  for  the 
proposed  extension  from  Decatur  to  Port- 
land. 

Township  Trustee  John  W.  Ratcliffe,  o 
Sugar  Creek  township,  representing  a  mini 
ber  of  capitalists  and  farmers  in  Sugar  Cree 
and  Fayette  townships,  has  applied  to  tin 
county  commissioners  at  Terre  Haute  for  ) 
franchise  for  an  electric  railway  from  West 
Terre  Haute  in  a  northerly  direction  rhrougl 
that  township.  The  petition  proper  asks  tor 
a  right  of  way  along  the  road  leading  from 
West  Ierre  Haute  to  Durkevs  Ferry  and  to 
what  is  known  as  Marion  Heights  and  tin 
McQuijkin  farm.  It  is  understood  that  ii 
is  the  intention  of  Mr.  Ratcliffe  and  the  men 
behind  bun  to  eventually  run  the  line  into 
ClintOn.  Ind.,  leading  through  the  new  coal 
fields  that  have  been  developed  in  the  town 
ships  on  the  west  hank  of  the  river  durino 

the  past  two  years, 

The   President   and   board  of  directors  Oj 
the  Indianapolis  &  Cincinnati  Traction  Co 
Indianapolis,   have   recently  made  an  inspee 
Hon  trip  of  the  route  for  a  proposed  exten 

non  east  ,.f  Greensburg, 


»!•  indicates  work  now  open  for  bids.    IB  indicates  a  contract  let  recently. 
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Iowa. 

The  Chicago  &  Northwestern  Ry.  is  re- 
ported to  have  surveys  under  way  for  a  line 
from  Des  Moines,  la.,  to  Pattensburei,  Mo., 
by  way  of  Chariton,  la.,  and  Cainsville,  Mo. 
The  object  of  this  line  is  said  to  be  to  tap 
the  coal  fields  at  Cainsville  and  secure  an  en- 
trance to  Kansas  City,  Mo.,  by  way  of  the 
Quincy,  Omaha  &  Kansas  City  Ry.  from  Pat- 
tensburg  to  Kansas  City. 

Kansas. 

The  directors  of  the  Wichita  Union  Ter- 
minal Ry.  Co.  have  authorized  a  mortgage  of 
$2,500,000  on  the  property  for  the  purpose  of 
making  track  elevations,  the  building  of  a 
viaduct  and  the  construction  of  the  union  sta- 
tion in  Wichita.  The  roads  interested  in  the 
station  are  the  Santa  Fe,  the  Rock  Island,  the 
Frisco  system  and  the  Orient  Railway.  C. 
J.  Skinner,  Wichita,  is  Engineer. 

The  Salina  &  Tipton  Ry.  Co.,  proposing  a 
line  from  Salina  to  Lincoln,  via  Tipton,  is 
reported  to  have  financed  the  project.  Hal 
W.  Neiswanger,  Osborne,  Kan.,  is  the  pro- 
moter. 

Kentucky. 

The  Louisville  Ry.  Co.,  T.  J.  Miliary,  Pres- 
ident, Louisville,  Ky.,  will  give  a  hearing  on 
;i  plan  for  building  an  extension  into  Fern 
Creek  interurban  line  to  Mt.  Washington.  It 
is  estimated  that  this  8-mile  extension  can  be 
built  for  about  $36,000  per  mile. 

Maryland. 

The  Western  Maryland  Ry.,  H.  R.  Pratt, 
Chief  Engineer,  Baltimore,  Md.,  is  reported 
to  have  plans  under  way  for  the  expenditure 
of  about  $250,000  at  Hagerstown,  Md.,  for 
improvements.  These  will  include  a  new 
roundhouse,  new  coal  chutes,  additional 
tracks  and  ash  pits  aside  from  a  new  passen- 
ger station. 

Massachusetts. 

The  Pittsfield  Street  Ry.  Co.  is  to  relay  its 
tracks  on  Center  St.  and  on  a  part  of  West 
Housatonic  St.,  at  Pittsfield. 

The  State  Railroad  Commission  has  ap- 
proved the  plans  of  the  Hampden  R.  R.  Co. 
for  securing  land  in  Springfield,  Chicopee, 
Ludlow,  Palmer  and  Belchertown  by  right 
of  eminent  domain  for  the  route  for  its  pro- 
posed railroad.  The  granting  of  this  right 
is  understood  to  remove  the  last  obstacle  m 
the  way  of  constructing  this  railroad.  This 
road  will  be  15  miles  long  and  will  form  a 
connecting  link  for  the  Bost  &  Maine 
R.  R.,  for  which  company  it  will  be  built. 
Ralph  1).  Gillett.  Westfield,  Mass.,  is  Presi- 
dent. 

The  selectmen  of  Greenfield  have  filed  in 
the  superior  court  a  petition  for  the  aboli- 
tion of  the  grade  crossing  at  Silver  St.  The 
construction  of  an  underpass  at  the  Silver 
St.  crossing  will  probably  revive  the  possi- 
bility of  a  belt  line  of  street  cars  around  Fed- 
eral and  Conway  Sts. 

It  begins  to  look  as  though  construction 
work  on  the  proposed  trolley  line  between 
Millers  Falls  and  Orange  will  not  be  started 
until  spring.  Not  until  recently  have  the 
officials  of  the  road  received  the  franchises 
from  Orange  and  Montague,  and  as  yet  the 
Erving  selectmen  have  not  signed  their  doc- 
i-ment.  The  franchise  from  that  town  has 
been  voted  by  the  citizens,  but  there  are 
minor  details  to  be  fixed  up,  and  the  coun- 
sel of  the  town  of  Erving  and  the  railroad 
company  are   now   attending  to  this. 

Hearings  have  been  held  by  the  County- 
Commissioners  at  Springfield  on  the  ques- 
tion of  how  the  Southern  New  England  R.  R. 
is  to  cross  the  highways  in  Monson,  Palmer 
and  Brimfield,  lying  along  its  route.  There 
are  to  be  21  crossings  in  the  three  towns 
mentioned,  and  in  eaoh  case  the  railroad  will 
pass  either  over  or  under  the  highway.  The 
Southern  New  England  R.  R.  is  the  pro- 
posed new  Grand  Trunk  line  from  Palmer, 
Mass.,  to  Providence,  R.  I.  The  State  Rail- 
road Commission  has  already  approved  the 
project,  and  it  is  believed  that  construc- 
tion work  may  be  started  as  soon  as  a  few 


minor  matters  regarding  the  route  are 
cleared  up.  A.  S.  Going,  Montreal,  Que., 
was  locating  engineer  for  the  line. 

Missouri. 

The  Shelby  County  Ry.,  J.  C.  Houck,  Gen- 
eral Manager,  Shelbyville,  Mo.,  has  surveys 
under  way  for  an  extension  to  Bethel. 

Conferences  have  been  held  by  the  officials 
of  Kansas  City  and  the  receivers  of  the 
Metropolitan  Street  Ry.  Co.  of  Kansas  City 
regarding  improvements  to  the  system.  F  ig- 
ures  as  t»  the  cost  of  overhead  needs  show 
that  overhead  repairs  in  Jackson  County, 
Mo.,  will  cost  $191,967.72  and  in  Wyandotte 
county,  Kan.,  $47,991.93,  making  a  total  of 
$239,059.65.  Estimates  have  also  been  pre- 
pared regarding  the  cost  of  repairs  to  exist- 
ing bridges,  exclusive  of  contemplated  new 
ones  and  the  company's  contributions  to  the 
12th  St.  and  23d  St.  trafficways.  In  Jackson 
County,  Mo.,  the  estimate  is  $50,010.48; 
Wyandotte  county,  Kan.,  $28,895.50,  a  total 
of  $78,905.98. 

Montana. 

®Contracts  for  grading  for  the  first  sec- 
tion of  the  Flathead  Interurban  line  have 
been  let  to  L.  L.  Davis  and  J.  A.  Roe,  of 
Kalispell.  D.  R.  McGinnis,  Kalispell,  is  the 
promoter. 

Right  of  way  is  reported  as  being  secured 
through  the  Smith  River  Valley  for  an  ex- 
tension of  the  White  Sulphur  Springs  &  Yel- 
lowstone Park  Ry.  to  Great  Falls,  Mont.  It 
is  believed  that  the  extension  will  follow 
the  old  Milwaukee  survey  made  some  six 
years  ago.  A.  G.  Baker,  Butte,  Mont.,  is 
Chief  Engineer. 

The  Northern  Pacific  R.  R.  is  reported  to 
be  back  of  a  comoany  which  has  been  organ- 
ized to  build  a  line  to  be  known  as  the  North 
&  South  R.  R.  connecting  Harlowton  on  the 
Milwaukee  with  Columbus  on  the  Northern 
Pacific  by  way  of  the  Big  Basin  country. 
Surveys  for  this  line  are  well  along. 

Nebraska. 

®George  B.  Swift  &  Co.,  Chicago,  111.,  have 
been  awarded  a  contract  to  build  a  9-stall 
round  house  at  Sidney,  Neb.,  for  the  Union 
Pacific  Ry. 

New  Jersey. 

Petition  is  to  be  presented  to  the  state 
officials  asking  them  to  grant  the  Atlantic 
Coast  Electric  R.  R.  Co..  Asbury  Park,  N.  J., 
the  right  to  build  a  line  through  the  west- 
ern part  of  the  state  encampment  grounds 
at  Sea  Girt,  in  order  to  connect  Manacquan 
with  the  Sea  Girt  end  of  the  trolley  line. 

A  memorandum  has  been  filed  by  the 
State  Board  of  Public  Utility  Commission- 
ers approving  the  ordinance  adopted  by  the 
city  of  Summit,  Sept.  19  last,  granting  the 
Morris  County  Traction  Co.  of  Morristown 
the  right  to  operate  in  Summit. 

New  York. 

®The  New  York  Public  Service  Commis- 
sion has  awarded  the  contract  to  the  Bradley 
Contracting  Co.,  New  York  city,  at  $4,071,410. 
for  work  on  section  13  of  the  Lexington  Ave. 
subway,  from  118th  to  129th  Sts. 

®The  American  Bridge  Co.,  New  York  City, 
has  been  awarded  the  contract  for  the  steel 
work  for  the  Hell  Gate  bridge  and  approach 
viaducts  for  the  New  York  Connecting  R.  R. 
The  New  York  Connecting  R.  R.  is  a  New 
York,  New  Haven  &  Hartford  R.  R.  and 
Pennsylvania  R.  R.  project,  and  when  com- 
pleted will  form  a  connecting  link  across 
New  York  city  for  these  two  roads. 

The  directors  of  the  Catskill  Mountain 
Ry.  have  appointed  a  committee  to  consider 
an  extension  of  its  line  from  Cairo  to  East 
Durham  and  Oak  Hill,  the  heart  of  the 
Catskill  mountains.  This  is  a  narrow  gage 
steam  line  12  miles  long,  and  if  the  extension 
is  built  the  whole  road  will  probably  be  stand- 
ard gaged.  C.  A.  Beach,  Catskill,  N.  Y.,  is 
President. 

North  Carolina. 

The  Winston-Salem  South  Bound  Ry.,  H. 
P..   Fries,   President.   Winston-Salem,   N.  C, 


has  applied  to  the  commissioners  of  Salem 
for  a  franchise  to  permit  the  extension  of 
the  line  from  its  teaminus  at  Southside 
through  the  town  of  Salem  up  near  the  busi- 
ness section  of  the  Twin  City,  where  it  is 
proposed  to  erect  a  freight  station.  Options 
have  already  been  secured  on  property  along 
the  proposed  route. 

Work  is  now  under  way  on  the  extension 
of  the  South  Carolina  Western  Ry.  from 
Hartsville  to  Sumter  by  way  of  Lydia  at 
Bishopville,  a  distance  of  38  miles.  W.  R. 
Bonsai,  Hamlet,  N.  C.  is  President. 

The  North  Carolina  Interurban  Ry.  Co., 
which  was  chartered  in  February,  1911,  has 
completed  surveys  and  has  secured  franchises 
in  the  various  towns  along  the  route.  It  is 
expected  that  all  right  of  way  will  be  secured 
by  the  end  of  the  year.  The  projected  length 
of  this  line  is  126  miles  and  its  route  is  from 
Gastonia  by  way  of  Dallas,  Cherryville, 
Waco,  Shelby,  Boiling  Springs,  Cliff  side, 
Henrietta,  Caroleen,  Forest  City,  Rutherford- 
ton,  Green  Hill,  Chimney  Rock,  Bat  Cave, 
Fairview  and  Biltmore  to  Asheville.  J.  T. 
Gardner,  Shelby,  N.  C,  is  Secretary. 

North  Dakota. 

The  Stotlar  Investment  Co.,  Devils  Lake, 
N.  Dak.,  is  reported  to  have  purchased  the 
Devils  Lake  &  Chautauqua  Transfer  Co. 
with  the  intention  of  establishing  an  elec- 
tric railway  between  Devils  Lake,  Green- 
wood and  the  military  reservation. 

Ohio. 

The  City  Council  of  Port  Clinton,  O.,  has 
rejected  the  proposition  of  the  Lake  Shore  & 
Michigan  Southern  Ry.  for  elevating  its 
tracks  through  the  city  limits.  The  railway 
will  submit  'another  proposition. 

Oklahoma. 

The  Wichita  Falls  &  Northwestern  Ry..  D. 
S.  Hooker,  Chief  Engineer,  Wichita  Falls, 
Tex.,  now  building  an  extension  to  Wood- 
ward, is  reported  to  be  planning  to  let  addi- 
tional grading  contracts  so  that  the  line  will 
be  extended  to  Knowles,  65  miles  northwest 
of  Woodward. 

Oregon. 

®The  Heney  Construction  Co.,  Seattle,  is 
reported  to  have  been  awarded  a  contract  for 
a  30-mile  extension  on  the  Oregon  Trunk 
Line  R.  R.,  south  from  Bend  toward  Klamath 
Falls. 

Construction  headquarters  have  been  open- 
ed in  First  National  Bank  Annex  at  Eugene 
for  the  proposed  new  line  of  the  Southern 
Pacific  from  Eugene  to  Coos  Bay.  Surveys 
for  this  line  have  been  under  way  for  some 
time  and  it  now  seems  likely  that  the  road 
will  place  the  first  20  miles  of  the  line  under 
contract  this  fall.  H.  P.  Hoey  is  the  engi- 
neer in  charge  of  the  Eugene  office. 

E.  L.  Robinson,  C.  E.,  Marshfield,  Ore.,  has 
completed  surveys  for  a  new  logging  rail- 
road for  the  Gardiner  Mill  Co.  of  Gardiner. 

The  Oregon  Electric  Ry.  Co.  of  Portland, 
Ore.,  has  adjusted  all  controversies  over 
rights-of-way  between  Salem  and  Albany,  and 
now  has  a  clear  field  in  the  construction  of  its 
new  line  from  Salem  to  Eugene,  a  distance  of 
about  65  miles.  Construction  work,  as  previ- 
ously mentioned  in  these  columns,  has  been 
going  ahead  for  some  time.  On  land  over 
which  there  has  been  difficulty  in  obtaining 
rights-of-way,  the  construction  has  not  been 
attempted,  and  contractors  have  been  doing  all 
work  where  the  rights-of-way  have  been  ob- 
tained. It  will  now  be  possible  to  work  on  the 
units  which  have  been  in  controversy.  With 
ideal  weather  prevailing  for  more  than  a 
month  the  crews  have  been  able  to  do  an  im- 
mense amount  of  grading,  and  at  present  the 
larger  part  of  the  work  between  Salem  and 
Albany  has  been  completed.  The  distance  be- 
tween Salem  and  Albany  is  32  miles.  The 
steel  for  the  road  has  been  ordered  and  will 
begin  to  arrive  in  a  few  days.  It  is  expected 
that  the  line  will  be  completed  and  ready  for 
use  by  the  middle  of  next  year,  provided 
weather  conditions  are  favorable.  There  are 
several  bridges  to  be  constructed,  but  they  will 
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28  E  N  I 

not  he  started  until  the  high  waters  next 
spring. 

Pennsylvania. 

The  Baltimore  &  Ohio  R.  R.  is  to  build  an 
underground  crossing  at  a  point  between  Fol- 
som  and  Prospect  Borough.  This  crossing 
will  cost  about  $40,000.  This  underground 
crossing  will  enable  the  Philadelphia  Rapid 
Transit  Co.  to  connect  its  Darby,  Media,  Fol- 
som  and  Delaware  County  lines  with  the 
Chester  Short  Line  at  Prospect  Park.  The 
Chester  Short  Line  will  also  be  doubletracked 
between  Chester  and  Philadelphia. 

A  newly  organized  company  has  asked  a 
franchise  at  West  Pittston  for  a  street  rail- 
way. The  company  wishes  to  lay  its  tracks 
on  Luzerne  Av.,  from  the  Water  St.  bridge 
to  the  borough  line.  A  similar  application 
has  been  made  to  Exeter  borough  tor  fran- 
chise rights  on  Tunkhannock  Av.  The  plan 
of  the  new  company  is  to  offer  transporta- 
tion facilities  to  the  workmen  at  Coxton 
Yard,  Slocum's  Village  and  a  cross-town 
service  in  West  Pittston.  William  Drury, 
Pittston,  Pa.,  is  president  of  the  company. 

The  Philadelphia  &  Reading  Ry.  is  report- 
ed to  be  considering  building  a  new  single 
track  line  from  Dillsburg  to  Clear  Spring 
and  from  thence  down  through  the  Latimore 
valley  to  York  Springs,  and  thence  to  Gard- 
ner's station. 

Surveys  have  been  made  for  a  route  of  the 
proposed  new  Delaware  &  Hudson  R.  R.  line 
from  South  Wilkes-Barre  along  the  river  to 
North  Wilkes-Barre,  and  then  on  to  the 
main  line  at  Yatesville.  It  is  understood  that 
work  on  the  construction  will  start  in  spring. 

The  State  Water  Supply  Commission  has 
granted  the  Lehigh  Valley  R.  R.  permission 
to  construct  certain  embankments  at  various 
points  along  the  Lehigh  river  between 
freichler"s  Station,  Lehigh  county,  and  Liz- 
ard Creek  Junction,  Carbon  county.  G.  L. 
Moore,  South  Bethlehem,  Pa.,  is  Engineer 
Maintenance  of  Way. 

The  Lehigh  &  New  England  R.  R.,  F.  W. 
Gilcreast,  Chief  Engineer,  Mauch  Chunk, 
Pa.,  is  reported  to  have  decided  to  extend 
its  line  to  Pottsville  to  tap  the  coal  work- 
ings of  the  Lehigh  Coal  and  Navigation  Com- 
panv  and  the  Alliance  Coal  Company  in  the 
Schuylkill  Valley,  above  Pottsville.  This  rail- ' 
road  has  had  work  under  way  for  some 
months  on  a  32-mile  extension  to  Tamaqua, 
MacArthur  Bros.  Co.  being  the  contractors. 

Tennessee. 

The  Chattanooga  Traction  Co.  of  Chatta- 
nooga, organized  recently  with  a  capital  stock 

of  $100,1  ,  is  to  ask  the  city  for  a  franchise 

for  a  street  car  line.  The  proposed  route 
takes  in  several  streets  through  the  central 
part  of  the  city,  besides  divisions  running  to 
Dayton,  Rhea  County,  another  to  Bledsoe 
County  over  Walden's  Ridge,  and  still  an- 
other u  n  Lookout  Mountain  and  to  the 
Georgia  state  line.  The  route  outlined  will 
take  in  Chickamauga  Park  and  Missionary 
Ridge.  It  will  cross  the  Tennessee  River.  C. 
E.  Jones,  Chattanooga,  is  the  promoter. 

The  llarriman-Morgan  R.  R.  Co.,  with  $10,- 
000  capital,  has  received  a  state  charter  for 
the  construction  and  operation  of  a  railroad 
from  near  Oliver  Springs  through  Coalfield 
and  the  Crooked  Fork  Valley  to  a  point  near 

the  intersection  of  Morgan,  Scott  and  Ander- 
son counties.  Headquarters  will  be  at  llarri- 
man. 

Texas. 

■{•The   Houston  &  Texas  Central  R.  R.  is 
asking  bids  until  noon,  Nov.  15,  for  the  con 
Imp  lion  of  about  Hi  miles  of  roadbed  for  a 

branch  line  in  Lee  County,  Texas.  About 

.'  .nun  cu,  yds,  of  excavation   is  required. 

Profiles  are  with  E.  B.  dishing,  Chief  En- 
gines! of  Construction)  Houston,  Texas. 
Engineering  reports  will  probably  be  made 

next   month  on  the  proposed  interurhan  line 

to  in-  constructed  from  Dallas  to  Clarksville 
l»y  way  of  Greenville  and  Cooper,  This  line 
is  10  be  buill  for  the  Eastern  Texas  Trac 

ii'. ii  ..f  which   I.  E   .Nichols,  Greenville, 

Tex.,  is  President.     H    A.  Mansfield,  of  the 
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Mansfield  Engineering  &  Construction  Co., 
Indianapolis,  Ind.,  is  the  engineer. 

Good  progress  is  being  made  with  the 
Bartlett  Western  R.  R.,  and  at  the  present 
rate  of  track  laying,  bridge  building  and 
grading,  trains  will  be  running  into  Florence 
by  Dec.  25.  Steel  has  been  laid  six  miles 
west  of  Jarrell  and  workmen  are  now  only  a 
few  miles  from  Florence,  the  first  objective 
point.  It  is  stated  that  the  road  will  be  built 
northwest  from  Florence  and  east  from  Bou- 
tell  during  the  next  year.  C.  J.  Grainger, 
Bartlett,   is   general  manager. 

Tentative  proposition  has  been  made  to  the 
business  men  of  Corpus  Christi  for  a  rail- 
road to  be  constructed  from  there  to  Port 
Aransas,  via  Flour  Bluff,  Corpus  Pass  and 
Mustang  Island,  and  from  Corpus  Christi 
north  to  Temple.  Uriah  Lott,  Brownsville, 
is  interested. 

The  Kansas  City,  Mexico  &  Orient  Ry.  Co. 
has  filed  an  application  with  the  Public  Util- 
ity Commission  of  Kansas  for  permission  to 
issue  $20,000,000  in  gold  notes  for  general 
construction  work.  The  money  is  to  be  used 
in  building  lines  in  Mexico  and  Southern 
Texas.  The  notes  already  have  been  sold 
to  a  French  banking  company.  It  is  said 
this  will  lie  enough  money  to  complete  all  the 
Orient  lines  in  this  country  and  the  greater 
part  of  them  in  Mexico. 

The  Texas  City  Terminal  Co..  W.  F.  Brim- 
son,  President,  Texas  Cit".  Tex.,  has  entered 
into  agreement  with  the  Pierce-Fordyce  Oil 
Association  for  the  construction  of  five  miles 
of  new  track  for  the  association  to  connect 
the  refinery  of  that  concern  with  Texas  City. 
The  association  ^lans  considerable  enlarge- 
ments to  its  plant,  and  the  construction  of 
this  additional  trackage  is  in  preparation  for 
the  other  extensions  contemplated. 

Vermont. 

The  engineering  office  of  the  Boston  & 
Maine  R.  R.,  at  Brattleboro,  Vt.,  has  been 
closed  for  the  present,  and  from  this  it  looks 
as  though  nothing  would  be  doing  until 
spring  on  the  construction  of  the  proposed 
B.  &  M.  South  Vernon-Brattleboro  link  on 
the  Hinsdale,  N.  H.,  side  of  the  Connecticut 
River.  Bids  on  this  link  were  taken  this 
spring,  but  no  contract  was  let  at  that  time. 

An  organization  has  been  perfected  at  Mor- 
risville,  Vt.,  to  further  the  plan  for  a  new 
railroad  from  North  Troy  to  Waterbury, 
mentioned  in  our  last  issue.  At  the  last  ses- 
sion of  the  legislature,  charters  were  secured 
for  the  Chrysotile  R.  R.  which  proposed  a 
line  from  Morrisville  to  North  Troy,  and 
for  the  Morrisville  &  Middlesex  R.  R.  Co., 
which  proposed  a  line  from  Morrisville  to 
Waterbury,  Middlesex  and  Montpelier.  These 
charters  will  be  available  for  the  new  line. 
S.  B.  Waite  of  Hyde  Park.  Vt.,  and  B.  B. 
Blake,  Eden,  Vt.,  are  interested  in  this 
project. 

Washington. 

Bids  have  been  received  for  the  construc- 
tion of  the  second  section  of  the  Lake  Union 
Belt  Line  in  Seattle  for  the  Northern  Pacific 
Ry.  This  section  will  cost  about  $500,000  and 
will  include  the  construction  of  a  $100,000 
bridge.  Plans  for  the  remaining  sections  of 
the  road,  which  will  cost  about  $"275,000, 
have  been  about  completed.  The  contract  for 
the  first  section  was  let  to  the  Weymouth 
Construction  Co.,  Seattle,  as  noted  in  our  last 
issue.  A.  R.  Cook,  Tacoma,  Wash.,  is  En- 
gineer Maintenance  of  Way  of  the  Northern 
Pacific  Ry. 

'I'be  Council  Northern  R.  R«,  a  subsidiary 
company  of  the  Northern    Pacific  Ry..  has 

filed  a  deed  fur  a  right  of  way  in  Kittitas 
county,  22  miles  northeast  of  KUensburg. 
Ibis  railway  now  extends  from  Council,  on 
the  Northern  Pacific,  to  Adrian,  on  the  main 
line  nf  the  Great  Northern  R.  R.,  and  from 
Rit/ville  to  a  junction  on  the  other  line.  The 
line  is  now  in  operation  and  is  the  only  com  1 

pleted  part  nf  the  road  which  was  surveyed 
liv  Northern  Pacific  surveyors  in  January, 

1910  Thirty  miles  of  the  Connell  Northern 
road  extends  down  the  (  tab  creek  valley  tO- 
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ward  Ellensburg  and  will  be  part  of  the  Ritz- 
ville-Ellensburg  cut-off  when   it  is  built. 

The  Oregon  Southern  R.  R.  Co.,  incorpor- 
ated late  last  month  with  a  capital  stock  of 
$•-',000,000,  and  headquarters'  at  Seattle,  is 
understood  to  be  planning  the  construction 
of  a  railroad  from  Ashland,  Ore.,  to  Port 
Orford,  touching  Medford,  Jacksonville, 
Grants  Pass  and  Eugene.  It  is  also  nroposed 
to  build  several  branches  into  northern  Cali- 
fornia, touching  points  in  Siskiyou  and 
Modoc  counties.  It  is  said  that  work  on  the 
surveys  will  be  begun  at  once.  J.  Arnold 
Doyle,  Spokane,  Wash.;  H.  F.  Farren,  Boise. 
Idaho,  and  Charles  Radebough,  Corning,  Cal., 
are  incorporators  of  this  company. 

West  Virginia. 

Commissioners  of  Mineral  County  have 
granted  a  franchise  to  the  Miller-R'idgeley 
Electric  Ry.  Co.  to  operate  an  electric  rail- 
way from  the  bridge  crossing  the  Potomac  at 
Cumberland  to  Knobmont,  W.  Va.,  where  are 
located  the  new  Western  Maryland  classifica- 
tion yards,  a  distance  of  three  miles.  It  is 
expected  that  near  Knobmont  the  proposed 
new  shops  will  also  be  located.  The  new 
line  will  probably  connect  with  the  Cumber- 
land electric  railway.  A  pleasure  park  will 
be  laid  out  at  Knobmont,  on  the  banks  of  the 
Potomac. 

Wisconsin. 

The  State  Railroad  Commission  has  grant- 
ed the  Prairie  Farm  &  Southwestern  Railway 
Co.  permission  to  issue  bonds  to  the  amount 
of  $220,000.  The  headquarters  of  this  rail- 
way are  at  Prairie  Farm,  Wis. 

Canada. 

4*Bids  will  be  received  until  Nov.  20  by 
Mackenzie,  Mann  &  Co.,  Ltd.,  Metropolitan 
Bldg.,  Vancouver,  B.  C,  for  the  construction 
of  a  40-mile  section  of  the  Canadian  Northern 
Ry.  from  mile  60  to  mile  100  on  Vancouver 
Island. 

William  Mackenzie,  Toronto,  Ont.,  Presi- 
dent .of  the  Canadian  Northern  Ry.,  has  been 
in  conference  with  Premier  Roblin  of  Mani- 
toba, regarding  the  proposed  Canadian  North- 
ern R.  R.  line  north  to  cross  Winnipeg  in  a 
direct  air  line  to  Hudson  Bay.  It  was  stated 
that  the  C.  N.  R.  is  ready  to  begin  active 
operations  on  the  line  as  soon  as  the  Provin- 
cial boundaries  are  arranged.  The  company 
will  have  to  construct  only  175  miles  to  con- 
nect with  the  Government  road  to  the  bay. 
The  line  runs  due  north  from  Winnipeg. 

The  municipality  of  South  Vancouver  has 
reached  an  agreement  with  the  British  Co- 
lumbia Electric  Ry.  Co.,  Vancouver,  B.  C, 
whereby  a  single  track  line  from  the  present 
south  end  of  the  Main  St.  line  to  connect 
with  the  Eburne-New  Westminster  interur- 
han will  be  built. 

Good  progress  is  being  made  in  western 
Canada  in  the  Grand  Trunk  Pacific  Ry.  work. 
This  railroad  now  has  the  following  lines 
under  construction  : 

Miles. 


Fitzhugh,  Alta.,  to  Copper  River.  B.  C   618 

Reguia,  Sask.,  via  Moose  .law,  northwest...  92 

Regina,  Sask..  to  International  boundary...  130 

Young:  to  I'rinre  Albert,  Sask   Ill' 

Oban  to   Battleford,   Sask   43 

Minor  to  Calgary   130 

Biggar,  Sask..  southwest   106 

Alberta  Coal  branch   .r>fi 

Harte  to  Brandon   JB 


According  to  the  progress  reports  for  Octo- 
ber of  the  District  Engineers,  a  little  over 
two-thirds  of  the  construction  work  on  the 
National  Transcontinental  Railway  has  been 
completed.  Out  of  1,845  miles  from  Moncton 
to  Winnipeg,  1,275  miles  of  roadbed  are  now 
practically  finished  by  the  contractors,  and 
rails  are  laid  for  that  distance,  'flic  middle 
section  of  the  line,  however,  comprising  near- 
ly (i00  miles,  and  constituting  the  most  diffi- 
cult part,  will  require  at  least  a  couple  of 
years  more  work  to  complete,  and  the  present 
indications  are  that  the  whole  line  will  not 
be  opened  for  traffic  until  the  Spring  or  sum- 
mer <>f  l"l  f  Bv  that  time,  it  is  expected, 
the  Quebec  bridge  will  also  he  completed. 
Meanwhile  the    New    Brunswick   section  and 

the  section  from  Winnipeg  to  Superior  June 

lion   will   be    available    for   local    traffic,  and 


*I«  indicates  work  now  open  for  bids.    •'  indicates  a  contract  let  recently. 
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next  year  there  will  undoubtedly  be  consid- 
erable settlement  in  the  districts  thus  served. 
Approximately  $25,000,000  have  been  spent 
in  construction  work  during  the  past  twelve 
months,  and  about  the  same  amount  will  be 
spent  next  year.  The  total  amount  spent  on 
the  road  to   Nov.   1   is  a  little  $207,000,000. 

Bids  were  opened  Nov.  1  by  the  Board  of 
Control  of  Toronto  for  the  construction  of 
three  miles  of  subway.  Fourteen  bids  were 
received,  the  majority  of  them  being  from 
American  contractors.  AT.  J.  Haney,  Toronto, 
Out.,  at  $2,600,000,  was  the  low  bidder,  the 
second  low  bidder  being  F.  L.  Cran forth,  at 
$2,856,000.  The  subway  will  begin  at  the  cor- 
ner of  Front  and  Bay  Sts.,  and  will  run  under 
Bay,  Teraulay  and  other  streets  in  almost  a 
straight  line  north  to  Davenport  road.  There 
it  will  swing  across  Ramsden  Park  to  a  point 
about  200  ft.  west  of  Yonge  St.,  and  parallel 
With  Yonge  to  the  C.  P.  R.  tracks,  then  on 
Yonge  St.  to  St.  Clair  Ave,  the  terminus.  The 
subway  is  to  be  a  double  track  reinforced  con- 
crete structure.  The  side  walls  are  to  be  2 
ft.  7  ins.  thick  and  the  partition  walls  1  ft. 
thick.  There  will  be  a  clearance  of  15  ft.  in 
the  tunnel  from  top  of  rail  to  the  roof  and  a 
clear  width  of  12  ft.  between  side  walls  and 
partition  wall.    There  will  be  a  waterproofing 


layer  at  or  near  the  outside  of  the  concrete 
around  the  entire  section  of  the  structure. 

Advices  from  Lindsay,  Ont.,  state  that  ihe 
survey  for  an  electric  road  from  Port  Hope 
through  Peterboro,  Omemee  and  Lindsay  to 
Orillia  is  under  way  in  that  section  under  the 
supervision  of  Messrs.  Graham  &  Mann.  It 
is  proposed  to  connect  the  line  at  Port  Hope 
with  an  electric  line  from  Montreal  to  To- 
ronto. It  is  reported  that  the  C.  N.  R.  is  back 
of  the  deal. 

Mexico. 

The  Mexican  Ry.,  W.  Morcom,  General 
Manager,  City  of  Mexico,  is  to  enlarge  all  the 
tunnels  on  its  Mountain  Division.  All  grades 
on  the  road  between  the  City  of  Mexico  and 
Fsperanza  are  also  to  be  lowered. 

It  is  now  stated  that  work  will  be  resumed 
in  a  few  weeks  on  the  railroad  from  Cam- 
peche  to  Santa  Lucretia,  mentioned  in  our 
last  issue.  A  concession  for  this  road  was 
granted  some  time  ago  to  William  Prim 
Wood,  City  of  Mexico,  and  it  is  stated  that 
the  awarding  of  contracts  for  the  construc- 
tion work  has  only  been  waiting  for  the 
formal  signing  of  amendments  to  the  con- 
cession. These  amendments  have  now  been 
signed,  and  it  is  planned  to  commence  work 
simultaneously  at  Santa  Lucretia  and  at  Cam- 
peche.    From  Santa  Lucrecia,  the  junction  of 


the  Veracruz  at  tsthmo  and  the  Tehuantepec 
National  raillways,  the  new  road  will  be  run 
almost  due  east,  passing  through  the  villages 
of  Nucapan,  Pichuclaco,  Tiapa,  Tacotalpa, 
Salto  de  Agua  and  Monte  Christo.  At  this 
point  the  largest  bridge  will  be  built,  esti- 
mated to  cost  $1)200,000;  From  Monte  Christo 
the  roads  will  travel  in  a  northeasterly  direc- 
tion to  the  city  of  Campeche,  where  connec- 
tion is  made  with  the  Yucatan  lines.  It  is 
proposed  to  build  a  branch  from  Coatzacoal- 
cos  to  Xucapan  in  order  to  make  the  new  rail- 
way independent  of  the  Tehuantepec  line,  and 
another  branch  from  Tacotalpa  to  San  Juan 
Bautista.  The  proposed  branch  of  the  new 
company  will  only  be  I"  kilometers  in  length 
It  now  seems  probable  that  the  new  direc- 
torate of  the  National  Railways  of  Mexico 
will  likely  not  commit  itself  to  any  plans  in 
the  direction  of  extensions  to  the  system  or 
new  financing  until  the  present  national  ad- 
ministration is  thoroughly  adjusted  to  the 
new  harness.  Active  financing  and  new  con- 
struction work  will  therefore  be  deferred  to 
the  spring  of  1912.  The  directorate,  however, 
has  under  active  consideration  the  building  of 
two  branch  lines  of  considerable  length  from 
points  on  the  main  lines  to  one  on  the  Pacific 
Coast  and  the  other  to  a  terminus  on  the 
Gulf  of  Mexico. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 


Alabama. 

®The  Jefferson  County  Commissioners, 
Birmingham,  Ala.,  has  awarded  contracts  for 
the  construction  of  11  bridges  at  an  aggre- 
gate cost  of  $10,500,  as  follows  :  W.  J.  Wil- 
son, 10  bridges ;  Central  Construction  Co., 
one  bridge.    J.  W.  Gwin  is  County  Engineer. 

®J.  L.  Wilson  and  the  Central  Contracting 
Co.  of  Birmingham,  Ala.,  have  been  awarded 
the  contracts  by  the  Board  of  Revenue,  Jef- 
ferson County,  Birmingham,  for  the  construc- 
tion of  the  following  bridges:  One  40- ft.  R. 
C.  bridge  over  branch  on  X  road  from  19th 
street,  Bessemer,  to  Birmingham  road ;  one 
20-ft.  R.  C.  bridge  over  branch  on  same  road ; 
one  14-ft.  R.  C.  bridge  over  branch  on  Opos- 
sum Valley  road,  near  Jack  Smith's  place ; 
one  20-ft.  R.  C.  bridge  over  branch  near  junc- 
tion of  Bessemer  and  Birmingham  road  at 
Dabb  place ;  one  20-ft.  R.  C.  bridge  over 
branch  on  the  North  Bessemer  and  Birming- 
ham road,  near  Walnut  Grove:  one  20-ft.  R. 
C.  bridge  over  branch  on  X  road  from  Flint 
Hill  to  Pleasant  Hill;  one  20-ft.  R.  C.  bridge- 
over  branch  on  New  Castle  road  near  New 
Castle;  one  20-ft.  North  Bessemer  and  Bir- 
mingham road,  near  Savre ;  one  10-ft.  R.  C. 
bridge  over  branch  on  Brookside  road,  near 
Warner;  one  32-ft.  R.  C.  bridge  over  Five 
Mile  Creek  on  X  road  from  East  Lake  to 
Pinson,  near  L.  M.  Vann's  place.  Bids  were 
opened  Oct.  23. 

Arkansas. 

The  Louisiana  &  Arkansas  Railway  Co.  is 
planning  the  construction  of  bridges  in  Ar- 
kansas in  connection  with  proposed  extension 
of  its  line  from  Mena,  Ark.,  to  Vidalia,  La. 
F.  W.  Green  of  Stamps,  Ark.,  is  General 
Manager. 

The  Quorum  Court  of  Craighhead  County, 
Jonesboro,  Ark.,  has  made  an  appropriation 
of  $50,000  for  the  steel  bridge  to  be  built 
across  the  St.  Francis  at  Lake  City.  Plans 
and  specifications  were  prepared  some  time 
ago.  Bids  will  be  advertised  for  by  Judge 
W.  A.  Maywood  of  Jonesboro. 

The  Chicago,  Rock  Island  &  Pacific  Rail- 
way Co.  has  filed  with  the  Board  of  Public 
Works  of  Little  Rock,  Ark.,  the  plans  for  a 
proposed  viaduct  for  pedestrians  to  span  the 
tracks  and  yards  of  the  company's  new 
freight  depot  in  the  east  part  of  town.  The 
viaduct  is  to  be  of  steel  and  concrete,  with 
wooden  floor,  and  it  is  to  extend  along  the 
west  side  of  Byrd  St.,  going  over  Third  and 


ending  at  Fourth.  It  is  planned  to  be  507 
ft.  long,  23l/2  ft.  high  and  !»  ft.  wide. 

The  Cleburne  County  Levy  Court,  Heber 
Springs,  Ark.,  has  decided  to  provide  for  the 
erection  of  a  courthouse  at  a  cost  of  $50,000 
and  bridges  to  cost  $15,000.  Steps  will  be 
taken  at  an  early  date  to-  let  the  contracts  for 
the  work. 

California. 

®Graham  &  Jenson  have  been  awarded  the 
contract  by  the  Board  of  County  Supervisors, 
Willow,  Cab,  for  the  construction  of  the 
Funk  Creek  bridge  west  of  Deloran.  The 
contract  price  is  $5,000. 

®The  City  Council  of  San  Diego,  Cal.,  has 
awarded  the  contract  for  the  construction  of 
the  17th  St.  bridge  to  Charles  Steffgen  for 
$5,6(1(1. 

®The  Tehama  County  Board  of  Supervi- 
sors, Red  Bluff,  Cal.,  has  awarded  the  con- 
tract for  the  construction  of  a  bridge  across 
South  Reeds  Creek  to  S.  L.  Miller  for  $450, 
and  for  the  building  of  a  bridge  across  Coy- 
ote Creek  to  the  Pacific  Construction  Co.,  for 
$6,223,  to  be  of  steel.  The  Board  also  in- 
structed the  County  Surveyor  to  prepare  plans 
for  a  bridge  across  Jewett  Creek  near  Corn- 
ing. 

®The  firm  of  Mesmer  &  Rice  has  been 
awarded  the  contract  by  the  City  Council  of 
Pasadena,  Cal..  for  the  construction  of  the 
Columbia  St.  viaduct  for  $13,022. 

The  Southern  Pacific  Railway  Co.  proposes 
to  erect  a  new  steel  bridge  at  Niles,  Cal., 
crossing  Alameda  Creek  at  that  point.  The 
structure  will  cost  $50,000  and  will  be  200 
ft.  in  length.  It  will  have  a  double  track 
and  be  able  to  accommodate  the  freight 
traffic  which  is  expected  by  the  company 
when  the  Dumbarton  cut-off  is  completed. 
The  approaches  on  either  side  will  average 
30  ft.,  and  will  be  made  of  concrete. 

The  Commissioners  of  Morgan  and  East 
Oakland,  Oakland,  Cal.,  recently  granted  a 
petition  asking  for  a  bridge  from  Morgan 
Township  into  East  Oakland  over  the  Am- 
braw.  The  site  is  west  of  Walt  Swin ford's 
place,  and  the  cost  will  be  about  $10,000. 
Bonds  will  be  voted  for  the  improvement. 

Connecticut. 

A  bridge  is  to  be  constructed  by  the  New 
York,  New  Haven  &  Hartford  Railway  Co. 
over  the  tracks  at  Ferrv  St.,  in  the  city  of 
New  Haven,  Conn.  The  structure  will  be 
50   ft.   wide   and   135   ft.   long,  of  concrete 


steel.  Plans  are  now  being  prepared  by  the 
engineers.  Edward  Gagel,  New  Haven,  is 
Chief  Engineer. 

Idaho. 

®From  Burley,  Ida.,  comes  the  report  that 
the  contract  for  building  the  bridge  acros- 
Snake  River  at  the  foot  of  Overland  Ave. 
was  awarded  to  the  Portland  Bridge  &  Iron 
Co.,  of  Portland,  Ore.,  for  the  sum  of  $17- 
289.  The  contract  calls  for  the  bridge  to  be 
completed  within  four  months  from  the  date 
of  contract. 

®The  Shoshone  County  Commissioners. 
Wallace,  Ida.,  have  let  the  contract  for  the* 
construction  of  a  370-ft.  bridge  L.t  Carlson's 
ranch  on  the  north  fork  of  the  Coeur 
d'Alene  River,  to  Myron  Tooliff  of  Wal- 
lace,, for  $4,786.  The  specifications  provide , 
for  a  combination  wood  and  steel  structure 
to  consist  of  two  100-ft.  spans  and  186  ft. 
of  approach. 

Illinois. 

®The  Ogle  County  Bridge  Committee,  Ore- 
gon, 111.,  together  with  the  Leaf  River  Town- 
ship Road  Commissioners,  have  awarded  the 
contract  for  the  construction  of  a  bridge  one 
mile  west  of  Egan,  to  the  Continental  Bridge 
Co.,  for  $1,175. 

®The  Joliet  Bridge  &  Iron  Co.,  of  Joliet, 
111.,  has  been  awarded  the  contract  for  eight 
bridges  to  be  erected  at  various  points  along 
the  Illinois  &  Michigan  canal.  Two  of  the 
bridges  will  be  erected  in  Will  County,  while 
the  others  will  be  built  near  Morris,  La  Salle 
and  Lemont. 

Follow  ing  are  the  lowest  bids  submitted  by 
Paschen  Bros.,  25  N.  Dearborn  St..  Chicago, 
to  the  Department  of  Public  Works,  City  of 
Chicago,  for  the  construction  and  erection  of 
a  pontoon  foot  bridge  and  approaches  over 
the  north  branch  of  the  Chicago  River  at  In- 
diana St. ;  (A)  building,  furnishing  and  erect- 
ing in  place  the  movable  span,  scow  or  pon- 
toon, all  necessary  blocking,  operator's  house, 
necessary  machinery,  motors,  paddle  wheels, 
pumping  outfit,  etc.:  (B)  oak  planks  built  in 
place,  including  spikes,  bolts,  etc..  not  included 
in  item  A;  (C)  yellow  pine  furnished  and 
built  in  place,  including  all  necessary  bolts, 
washers,  etc.,  quantity  assumed  25,000  ft.  B. 
M. ;  (D)  white  pine  timber  and  lumber  fur- 
nished and  built  in  place  not  included  in  item 
A,  quantity  assumed  at  8.000  ft;  (E)  Norway 
pine  or  cypress  piles  delivered  at  site  of  work, 
quantity  assumed  at  10,000  ft.;  (F)  driving 
piles,  quantity  assumed  at  9,500  ]jn.  ft.  below 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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cut-off  line;  (G)  additional  structural  steel 
and  iron  not  covered  by  lump  sum  bid  in  item 
A;  also  for  proof  chains  to  be  used  in  pile 
clumps,  quantity  assumed  G,000  lbs.;  (H)  fur- 
nishing, driving  and  pulling  each  one  of  two 
or  more  test  piles.  A,  $5,986 ;  B,  $153  per  M ; 
C,  $42  per  M;  D,  $50  per  M ;  E,  18  cts.  per 
lin.  ft. ;  F,  12  cts.  per  lin.  ft. ;  G,  6  cts.  per 
lb.;  H,  $55  each;  total,  $11,199.  L.  E.  Mc- 
Gann  is  Commissioner  of  Public  Works. 
Bids  opened  Oct.  19. 

Winnebago  County  Surveyor  Tissander, 
Rockford,  111.,  has  started  survey  for  the  pro- 
posed new  bridge  over  Rock  River,  uniting 
Ogle  and  Winnebago  Counties.  The  bridge 
will  be  placed  directly  at  the  boundary  line 
of  the  two  counties. 

Indiana. 

©According  to  advices  from  Wabash,  Ind., 
the  Wabash  Railroad  Co.  has  placed  two 
large  steel  orders  recently.  The  American 
Bridge  Co.  secured  the  contract  to  furnish 
752  tons  of  bridge  steel  to  be  used  in  the 
construction  of  a  new  bridge  across  the  Illi- 
nois River  at  Valley  City,  and  the  Illinois 
Steel  Co.  has  contracted  to  furnish  132  tons 
of  structural  steel  to  be  used  in  the  con- 
struction of  a  new  reinforced  concrete  freight 
house  at  Fort  Wayne,  Ind.  The  present 
bridge  at  Valley  City  is  742  ft.  long,  com- 
posed of  two  82-ft.  spans,  two  141-ft.  spans 
and  a  294-ft.  draw  span.  The  new  bridge 
will  be  of  the  girder  type. 

The  Commercial  Clubs  of  Princeton  and 
Hazelton,  Ind.,  have  voted  in  favor  of  the 
proposed  new  bridge  at  Hazelton.  The  esti- 
mated cost  of  this  bridge  will  be  in  the  neigh- 
borhood of  $75,000  or  $100,000,  to  be  "aid  by 
Gibson  and  Knox  Counties. 

Iowa. 

The  directory  board  of  the  Commercial 
Club  of  Des  Moines,  la.,  has  adopted  reso- 
lutions opposing  the  appropriation  of  $300,- 

000  for  a  bridge  across  the  Des  Moines  River 
at  North  St.,  until  oroperty  owners  have 
deeded  land  to  the  city  for  approaching  road- 
ways of  ordinary  street  width. 

Kansas. 

®The  Midland  Bridge  Co.  of  Kansas  City, 
Mo.,  has  been  awarded  the  contract  for  the 
reconstruction  of  the  James  St.  viaduct  by 
the  Commissioners  of  Kansas  City,  Kans., 
for  $4,415. 

The  Sedgwick  County  Commissioners, 
Wichita,  Kans.,  have  decided  to  construct  two 
new  bridges.  One  of  these  is  to  be  a  320-ft. 
structure  over  the  Ninnescah  River  south  of 
Cheney  and  the  other  a  40-ft.  span  on  North 
Lawrence  Ave.,  near  Kechl.  Bids  for  this 
work  will  probably  be  advertised  for  shortly. 

The  Rosedale  Trafficway  Commission,  com- 
prised of  business  men  and  officials  of  Kan- 
sas City,  Kans.,  and  Rosedale,  has  passed 
resolutions  calling  on  the  Wyandotte  Coun- 
ty Commissioners  to  condemn  certain  rights 
of  way  for  the  construction  of  the  proposed 
trafficway  between  Rosedale  and  Kansas  City. 
According  to  the  plans  prepared  by  Engineer 
Barclay  of  Kansas  City  the  work  will  cost 
approximately  $500,000. 

Louisiana. 

The  city  of  New  Orleans,  La.,  has  appro- 
priated $23,000  for  the  construction  of  a 
bridge  over  Old  Basin  canal  on  the  line  of 

1  lagan  Ave.  The  span  will  be  63  ft. 
in  length.  Bids  will  be  asked  as  soon  as 
plans  and  specification  are  approved.  Charles 
R.  Kennedy  is  Comntrollcr. 

Massachusetts. 

i|>Bids  will  be  received  until  noon,  Nov. 
13,  by  L  K  Rourke,  Commissioner  of  Pub- 
lic Works,  Boston,  Mass.,  for  building  draw 
ipatl,  pile  bridge,  etc.,  of  the  Meridian  St. 
bridge.  Blank  forms  for  proposals  may  be 
obtained  at  room  19,  f "it y  Hall. 

Michigan. 

Judge   J.    (      Everett    Of    Holland,  Mich., 

i  agitating  the  construction  of  a  bridge  across 

1'ine   <  rrek    ba>    from   the    Holland   side  to 

Waukazo". 


Minnesota. 

®The  contract  for  the  new  bridge  across 
the  Moose  Horn  River  at  the  south  end  of 
the  lake,  according  to  advices  from  Moose 
Lake,  Minn.,  has  been  let  to  the  Great  North- 
ern Bridge  Co.,  of  Minneapolis.  The  bridge 
will  be  of  concrete  and  steel  and  will  be  of 
modern  build. 

Missouri. 

SThe  Freeborn  Engineering  Co.  of  Kan- 
sas City,  Mo.,  has  been  awarded  the  con- 
tract by  the  Kansas  City  Terminal  Co.,  Kan- 
sas City,  Mo.,  for  the  construction  of  con- 
crete abutments  for  viaduct  on  18th  St.,  near 
Agnes  Ave. 

The  House  of  Delegates,  St.  Louis,  Mo., 
has  passed  a  bill  selecting  the  northeast,  or 
House  approach,  to  the  municipal  bridge  in 
Illinois.  The  approach  is  20,341  ft.  long,  and 
will  cost  about  $2,000,000. 

City  Engineer  L.  R.  Ash  of  Kansas  City, 
Mo.,  has  been  instructed  to  prepare  plans 
and  estimates  for  the  construction  of  a  via- 
duct to  connect  the  Kansas  Ave.  bridge  with 
the  proposed  23rd  St.  traffic  way  at  Brook 
St.  The  plans  are  to  be  ready  in  two  weeks, 
when  they  will  be  submitted  to  the  Kansas 
City  Terminal  Railway  Co.  and  the  St.  Paul 
&  San  Francisco,  the  Atchison,  Topeka  & 
Santa  Fe,  the  Chicago,  Burlington  &  Quincy, 
and  the  Metropolitan  and  the  Kansas  City 
Stock  Yards  Co. 

According  to  advices  from  Kansas  City, 
Mo.,  detailed  plans  and  specifications  for  the 
Mill  St.  viaduct  to  cross  the  tracks  of  the 
Union  Pacific  &  Chicago,  Rock  Island  &  Pa- 
cific railroads,  have  been  presented  to  the 
railroads  for  their  approval.  The  viaduct 
will  be  reinforced  concrete,  1,600  ft.  long,  and 
extend  from  Muncie  Blvd.,  to  cross  the 
tracks  to  Kansas  Ave.,  at  Mill  St.  After  the 
plans  are  approved  bids  for  the  construction 
of  the  viaduct,  which  is  to  cost  $90,000,  will 
be  advertised  for. 

Nebraska. 

^•Bids  will  be  received  until  10  a.  m.,  Nov. 

9,  by  County  Commissioners  A.  E.  Lieben- 
dorfer,  Chairman,  Pawnet  City,  Neb.,  for 
the  furnishing  of  all  material  and  the  con- 
struction and  erection  of  the  superstructures, 
substructures  and  approaches  of  bridges  to 
be  built  in  Pawnee  County,  Neb.,  during  the 
year  next  ensuing,  after  Jan.  1st,  1912,  the 
size,  kind  and  location  of  which,  as  near  as 
can  be  determined  and  estimated,  is  as  fol- 
lows: One  16-ft.  bridsre  between  sections  23 
and  24,  township  1,  range  9;  one  14-ft.  bridge 
between  sections  17  and  18,  township  1,  range 
9;  one  20- ft.  bridge  between  sections  11  and 
14,  township  1,  range  10;  one  14-ft.  bridge 
between  sections  11  and  12,  township  1,  range 
10;  one  16-ft.  bridge  between  sections  23  and 
24,  township  1,  range  11;  one  20-ft.  bridge 
between  sections  13  and  14,  township  1,  range 
11;  one  32-ft.  girder  between  sections  8  and 
17,  township  1,  range  12.  one  32-ft.  girder 
between  sections  17  and  20,  township  1,  range 
12;  one  16-ft.  bridge  between  sections  1  and 
12,  township  2,  range  9;  one  20-ft.  bridge  be- 
tween sections  11  and  12,  townshio  2,  range 
9;  one  20-ft.  bridge  between  sections  9  and 

10,  township  2,  range  10;  one  32-ft.  girder 
between     sections     13    and     14,  township 

2,  range  10;  one  26-ft.  girder,  sec- 
tion 22,  township  2,  range  11;  one  12- f t. 
bridge,  section  29,  township  2,  range  11;  one 
18- ft.  bridge,  section  18,  township  2,  range 
12;  one  26-ft.  girder,  section  6,  township  2, 
range  12;  one  16-ft.  bridge  between  sections 
4  and  9.  township  3,  range  9;  one  20-ft.  bridge 
between  sections  7  and  12,  township  3,  range 
0  and  10;  one  20-ft.  bridge  between  sections 
2  and  3,  township  3,  range  10;  one  20-ft. 
bridge  I ><  !  w  i  cn  sections   lit  and   II,  township 

3,  range  ]0;  one  32-ft.  girder  between 
sections  30  and  31,  township  3,  range  11;  one 
20-ft.  bridge  between  sections  2  and  17,  town- 
ship 3,  range  II;  one  26-ft.  girder  between 
sections  10  and  33,  township  3,  range  12;  one 
82  ft.  girder  between  sections  32  and  33. 
township  3.   ratii'e    12;   also  all   other  wood 

and  combination  bridges  over  L8  ft  in  length 


that  mav  be  built  in  said  county  during  en- 
suing year. 

The  City  Council  of  Beatrice,  Neb.,  has  de- 
cided to  build  the  proposed  concrete  bridge 
on  South  Sumner  St.  itself'  instead  of  let- 
ting the  work  to  contract. 

New  Jersey. 

Two  bids  were  received  by  the  joint  Bridge 
Committee  of  the  Essex  and  Hudson  free- 
holders, Jersey  City,  N.  J.,  for  the  construc- 
tion of  the  proposed  new  bridge  over  the  Pas- 
saic River  at  Bridge  St.  The  Snare  &  Triest 
Co.,  of  New  York  City,  at  $268,700,  submitted 
the  lowest  bid  and  will  probably  be  awarded 
the  contract.  Joseph  Murphy  &'Sons,  Inc.,  of 
Harrison,  bid  $378,000  for  the  work. 

New  York. 

®The  American  Bridge  Co.,  New  York 
City,  has  been  awarded  the  contract  for  the 
construction  of  the  new  Hell  Gate  bridge  steel 
work  and  approaches  from  the  New  York- 
Connecting  Railroad  Co.,  at  New  York  City. 
The  bridge  will  be  three  miles  long  and  the 
largest  of  its  kind  in  the  world.  Approxi- 
mately 18,000  tons  of  steel  will  be  used,  and 
the  total  cost  will  be  about  $20,000,000.  The 
contract  must  be  completed  in  two  and  one- 
half  years. 

Following  bids  were  received  Oct.  24  by 
Charles  E.  Ireman,  State  Supt.  of  Public 
Works,  Albany,  N.  Y.,  for  the  reconstruction 
of  a  bridge  at  Schuylerville  over  the  Hudson 
River:  Lupfer  &  Remick,  Buffalo,  N.  Y. 
$26,990;  Lathrop,  Shea  &  Henwood,  Buffalo, 
$25,650. 

Ohio. 

^•Bids  will  be  received  until  noon,  Nov.  13, 
by  V.  Perle  Garfield,  Clerk  County  Commis- 
sioners, Marion,  O,  for  the  erection  of  a 
substructure  for  the  Little  Scioto  River 
bridge  on  the  Marion  and  Green  Camp  Pike. 
Estimated  cost  is  $1,100. 

•f«Bids  will  be  received  until  noon,  Nov. 
17,  by  Director  Public  Service,  John  J.  Wen- 
ner,  Clerk,  Cincinnati,  O.,  for  the  repairing 
of  the  bridges  over  the  Miami  and  Erie 
Canal  at  Sycamore  St.,  Vine  St.,  Race  St. 
and  Twelfth  St.  bv  reinforcing  the  trusses 
with  additional  channels  and  plates,  and  mis- 
cellaneous repairs.  Plans,  specifications  and 
blank  proposals  can  be  obtained  at  the  office 
of  the  Chief  Engineer  of  the  Department  of 
Public  Service.  Certified  check  for  $200  re- 
quired with  bid. 

Oklahoma. 

The  Kingfisher  County  Commissioners. 
Kingfisher,  Okla.,  contemplate  the  construc- 
tion of  a  bridge  across  the  Canadian  River. 

Pennsylvania. 

•J*Bids  will  be  received  until  noon,  Nov. 
10,  by  R.  J.  Cunningham,  County  Controller, 
Pittsburgh,  Pa.,  for  constructing  a  steel  truss 
bridge  86-ft.  Yt-m.  span,  raising  parapets, 
making  fill  at  each  abutment,  and  repaying 
approach  at  west  abutment,  bridge  No.  2,  over 
Turtle  Creek,  in  East  Pittsburg  borough  and 
North  Versailles  Township.  Bids  are  also 
asked  for  constructing  slope  wall  at  south  ap- 
proach of  bridge  No.  2.  Deer  creek. 

•J»Bids  will  be  received  until  noon,  Nov.  18, 
by  the  County  Commissioners,  D.  F.  Lebo, 
Clerk,  Harrisburg,  Pa.,  for  the  building  of 
a  steel  and  concrete  bridge  over  Swatara 
Creek    between    Middletown     and  Rovalton. 

Dauphin  County,  Pa. 

®The  Allegheny  County  Commissioners. 
Pittsburgh,  Pa.,  have  awarded  a  contract  for 
the  rebuilding  i  f  the  Port  Perry  bridge  to 
the  C.  M.  Xeeld  Construction  Co.",  for  $2,370. 
The  foundations  remain  intact,  but  the  SU 
per. structure  was  washed  awav  by  the  flood, 
Contracts  will  be  let  shortly  for  the  building 
of  20  bridges  to  replace  those  swept  away 
in  the  Turtle  Creek  districts. 

t>yriie  County  Commissioners,  Waynesburg, 
Pa.,  have  let  the  contract  for  the  construe 
tion  of  the  Bum 3  bridge  in  Richhill  Township 
to  I'dward  Mankcy  and  the  Nelsun  Men 
dith  Bridge  Co.  The  first  contract  being  for 
■.tone  work  at  $•">. 75  i>er  perch,  and  the  second 
for  the  bridge  at  ""629. 


4*  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently. 
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The  State  Water  Supply  Commission.  Har- 
isburg,  Pa.,  has  disarnroved  of  the  applica- 
ion  made  by  the  Pennsylvania  Railroad  Co. 
or  permission  to  construct  five  piers  in  the 
Khuylkill  River  to  replace  a  wooden  bridge 
vith  deck-plate  girders,  at  Roversford,  Pa. 

The  State  Water  Supply  Commission,  Har- 
isburg,  Pa.,  has  granted  an  application  made 
ly  the  Venango  County  Commissioners, 
'Vanklin,  Pa.,  for  permission  to  construct  a 
iridge  over  the  Allegheny  River  at  Oil  City. 

By  a  recent  decision  of  the  Sunreme  Court 
it  Pittsburg,  Pa.,  the  Allegheny  County  Com- 
nissioners,  Pittsburg,  are  enabled  to  pro- 
•eed  with  the  construction  of  the  contemplat- 
ed bridge  across  Chartiers  Creek,  from  the 
:ity  line  to  McKees  Rocks.  The  estimated 
:ost  of  the  bridge  is  $75,000. 

The  Lackawanna  Railroad  plans  to  con- 
truct  a  concrete  bridge  across  the  Tunk- 
lannock  Creek  in  Wvomincr  County  at  Nich- 
ilson,  Pa.  Plans  call  for  240-ft.  arches,  to 
>e  235  ft.  above  the  creek,  and  2,700  ft.  long, 
["his  bridge,  when  completed,  will  probably 
>e  the  largest  concrete  bridge  in  the  world. 

Tennessee. 

®The  Converse  Bridge  Co.,  of  Chatta- 
looga,  Tenn.,  has  been  awarded  the  contract 
ly  the  Madison  and  Hamilton  County  Com- 
nissioners,  at  a  recent  meeting  in  Madison, 
Ma.,  for  the  construction  of  a  bridge  over 


Withlacooche  River  for  $4,297.  The  struc- 
ture will  be  240  ft.  long  with  a  12-ft.  road- 
bed. 

Consulting  Engineer  Wilbur  Jay  Watson, 
Citizens'  Bldg.,  Cleveland,  O.,  has  completed 
plans  for  five  different  viaducts,  all  of  rein- 
forced concrete,  for  the  city  of  Chattanooga, 
Tenn. 

Texas. 

The  Tarrant  County  Commissioners,  Fort 
Worth,  Tex.,  have  changed  the  date  of  the 
special  election  to  be  held  for  the  purpose 
of  issuing  bonds  in  the  sum  of  $000,000  for 
the  construction  of  bridges  from  Nov.  25  to 
Dec.  5. 

The  citizens  of  the  First  and  Sixth  wards 
of  Houston,  Tex.,  have  petitioned  the  City 
Council  to  rebuild  the  Preston  Ave.  and 
White  Oak  bayou  bridges  with  a  width  of 
at  least  50  ft. 

Virginia. 

®The  Sixth  Ward  Board  of  Local  Im- 
provements, Norfolk,  Va.,  has  decided  to 
undertake  the  permanent  improvement  of  that 
section  of  High  St.,  in  the  vicinity  of  Scott's 
Creek,  by  the  construction  of  a  reinforced 
concrete  culvert.  The  contract  for  this  work 
has  been  awarded  to  F.  J.  McGuire  for  $1,- 
735. 

®The  Roanoke  Bridge  Co.  of  Roanoke.  Va., 
has  been  awarded  the  contract  by  the  Board 


of  County  Supervisors,  Jonesvillc,  Va.,  for 
the  construction  of  26  steel  and  concrete 
bridges  in  Wise  County.  Bids  were  opened 
Oct.  31. 

A  new  plan  tor  the  approaches  for  the  new 
James  River  bridge  has  been  recommended 
to  the  City  Council  of  Richmond,  Va.,  by  the 
special  committee  in  lieu  of  the  original  plan, 
which  has  been  discarded.  The  cost  is  to  be 
$3,500.  The  new  plans  call  for  an  earth  em- 
bankment between  stone  walls,  crossing  the 
bridge  at  right  angles  and  making  way  for 
the  construction  of  a  roadway  from  end  to 
end  of  Maro's  Island. 

Washington. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Railroad  Co.  has  filed  with  the  City  Com- 
missioners of  Spokane,  Wash.,  its  plans  for 
viaducts  over  Denver,  Perry,  Hogan,  Ma- 
delia  and  Helena  Sts.,  a  part  of  the  streets  on 
the  East  Side  over  which  the  road,  under 
its  franchise,  must  erect  concrete  and  steel 
structures. 

Wisconsin. 

The  engineers  of  the  Wisconsin  State 
Highway  Commission  have  completed  the 
oreliminary  survev  for  the  new  steel  and  con- 
crete bridge  to  be  constructed  across  Fish 
Creek  in  the  town  of  Pilscn.  The  cost  of  the 
bridge  will  be  borne  by  the  town  of  Pilsen 
and  Bayfield  County,  each  paying  onc-ha'f. 


ROADS,    STREETS    AND  PAVEMENTS 


Arkansas. 

Bids  were  received  Oct.  24  by  Engineers 
?ord  &  McRea,  Gazette  Bldg.,  Little  Rock, 
\rk.,  for  the  paving  of  Gaines  St.,  from  Mark- 
iam  St.  to  29th  St.,  with  asphalt,  in  the  city 
)f  Little  Rock.  The  bids  ranged  from  $1.43 
o  $1.55  per  sq.  yd.,  on  bituminous  concrete, 
ind  from  $1.60  to  $1.88  per  sq.  yd.  on  sheet 
isphalt.  The  contract  will  be  let  as  soon  as 
he  bids  are  compiled.  The  bidders  on  the 
,vork  were:  Memphis  Asphalt  &  Paving  Co., 
VIemphis,  Tenn. ;  Warren-Quinlan  Asphalt 
p.,  Syracuse,  N.  Y.;  I.  P.  Shelby,  Little 
Rock;  St.  Louis  Asphalt  &  Construction  Co., 
5t.  Louis,  Mo. ;  G.  H.  Hemay,  St.  Louis,  Mo. ; 
Levy  &  Levy,  Muskogee,  Okla. ;  Southern 
Bithulithic  Co.,  Nashville,  Tenn. ;  Radcliffe  & 
Dillingham,  St.  Joseph,  Mo. ;  H.  B.  Streicker, 
Memphis,  Tenn. ;  M.  D.  L.  Cook,  Little  Rock ; 
Western  Paving  Co.,  Oklahoma  City,  Okla. 

®Shelby  &  Bateman  of  Little  Rock,  Ark., 
3n  Nov.  1,  were  awarded  the  contract  in  Pine 
Bluff,  Ark.,  for  paving  with  creosoted  wood 
jlocks  on  West  Barraque  and  West  Pullen 
Sts.,  from  Mulberry  St.  to  Bellwood  Cemetery, 
ibout  one  mile  in  length,  for  approximately 
?60,000. 

California. 

®The  Town  Trustees  of  Bakersfield,  Cal., 
have  awarded  street  paving  contracts,  aggre- 
gating about  $155,420.  Four  of  the  contracts 
went  to  Fairchild,  Gilmore  &  Wilton  of  Los 
Angeles ;  three  to  the  Federal  Construction 
Co.  of  San  Francisco,  and  one  to  Cotton 
Bros,  of  Oakland.  The  new  work  will  com- 
plete the  paving  of  19th  St..  and  the  streets 
leading  to  the  Southern  Pacific  depot  in  East 
Bakersfield. 

®The  Yuba  County  Board  of  Supervisors, 
Marysville.  Cal.,  has  awarded  the  contract  for 
the  macadamizing  of  the  Hedges  grade  to  the 
Roth  Construction  Co.  of  Sacramento,  for 
$5,444. 

Connecticut. 

®Mrs.  Emily  M.  Keenan,  Hartford,  Conn., 
has  been  awarded  the  contract  by  the  Board 
of  Contract  &  Supply  of  that  city,  for  the 
furnishing  of  crushed  stone  for  street  de- 
partment.   Eids  were  opened  Oct.  30. 

Delaware. 

The  Coleman  Du  Pont  Road,  Tnc,  of  Wil- 
mington, Del.,  has  been  granted  a  charter  with 
a  capital  stock  of  $200,000.    The  incorporators 


are :  T.  C.  Du  Pont,  L.  L.  Dunham,  P.  E. 
Wilson,  Wilmington;  F.  M.  Williams,  Goshen, 
N.  Y. ;  S.  H.  Henry,  Cambridge,  Md. 

Florida. 

®The  contract  for  the  construction  of  four 
miles  of  shell  road,  from  Cortez  leading  to- 
ward Bradentown,  has  been  awarded  to  the 
Tampa  Sand  &  Shell  Co.  of  Tampa,  Fla.,  by 
the  Board  of  Manatee  Countv  Commissioners, 
Bradentown,  Fla.  The  road  will  be  built  for 
approximately  $3,000  per  mile.  Another  stretch 
of  the  same  road,  completing  it  into  Braden- 
town, will  be  built  later  in  the  fall,  and  con- 
tract for  it  was  made  on  Nov.  6. 

Georgia. 

The  Countv  Commissioners  of  Colquitt 
County,  Moultrie,  Ga.,  have  called  a  special 
election  for  Nov.  27  for  the  purpose  of  voting 
on  the  issuance  of  bonds  to  the  amount  of 
$300,000  for  the  construction  of  good  roads. 

Idaho. 

^•Approximately  310,000  sq.  yds.  of  either 
asphalt,  bitulithic  or  concrete  pavement  will  be 
constructed  at  Boise,  Idaho,  during  1912.  Offi- 
cial notice  will  be  found  elsewhere  in  this  is- 
sue.   Emily  F.  Savidge,  City  Clerk. 

Illinois. 

•{■Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Nov.  3,  for  furnishing  tools, 
labor,  material,  etc.,  necessary  to  remove  the 
old  cement  sidewalk,  preparing  a  foundation 
and  relaying  the  cement  sidewalk  on  W.  Mad- 
ison St.  between  Hamlin  Ave.  and  W.  40th 
St.  The  work  consists  of  a  concrete  base  4% 
ins.  thick  and  wearing  surface  %  ins.  thick. 
Cash  or  certified  check  for  $100  must  accom- 
pany proposal. 

®A.  E.  Rutledge,  80G  N.  Church  St.,  Rock- 
ford,  111.,  has  been  awarded  the  contract  by 
the  Board  of  Local  Improvements  of  that  city 
for  the  construction  of  brick  pavement  on  a 
concrete  foundation,  two  storm  water  sewers, 
two  concrete  retaining  walls :  let  in  seven 
different  contracts.  The  contract  price  is 
$55,197.  Bids  were  opened  Oct.  24.  Edwin 
Main  is  City  Engineer. 

®The  Board  of  Local  Improvements.  Chi- 
cago, 111..  E.  J.  Glackin,  Sec'v.  has  awarded 
the  contract  for  paving  certain  public  alleys 
with  repressed  vitrified  paving  brick  to  Jas. 


A.  Sackley  Co,  133  W.  Washington  St.  Bids 
opened  Oct.  10. 

®The  Board  of  Local  Improvements  of 
Rockford,  111,  has  awarded  the  contract  for 
the  paving  of  seven  different  streets  to  A.  E. 
Rutledge  of  that  city,  as  follows :  Walnut  St, 
$14,134;  North  Madison  St,  $7,873;  Elm  St, 
$3,156;  Wyman  St.,  $3,593;  Church  St,  $13.- 
479;  Chestnut  St,  $3,261,  and  Court  and  Elm 
Sts,  $9,696.  The  Rockford  Engineering  & 
Construction  Co.  and  Alex  Clubb  bid  on  the 
work. 

®The  Board  of  Public  Works  of  East  St. 
Louis,  111,  has  awarded  the  following  street 
improvement  contracts :  Twentv-first  St,  J. 
P.  Kelley,  at  $7,768 ;  Eighteenth  St..  T.  P.  Kel- 
(ey,  at  $7,513;  Broadway  from  Viaduct  to 
Eads  Bridge,  Meyer  and  Thomas,  $29,125; 
Exchange  Ave,  Meyers  Constructing  Co, 
$26,022. 

The  city  of  Rochelle.  111.,  intends  to  extend 
the  street  paving  the  coming  season  and  will 
put  in  about  27  additional  blocks  of  brick 
paving. 

The  Board  of  Local  Improvements  of  Pekin, 
111,  has  planned  paving  for  next  year  esti- 
mated to  cost  $500,000. 

Mayor  Harry  M.  Schriver  of  Rock  Island, 
111,  has  instructed  City  Engineer  Wallace 
Treichler  to  prepare  estimates  of  cost  for  re- 
paving  the  down  town  streets. 

City  Engineer  J.  D.  Arey  and  assistant  of 
Sterling.  Ill,  have  begun  gathering  data  for 
all  of  the  proposed  paving.  Wall  St,  from 
Third  St.  south  to  the  Chicago,  Burlington 
&  Quincy  railroad  tracks,  and  a  number  of 
alleys  will  be  paved. 

Indiana. 

F.  M.  Jackson,  owner  of  the  recent  Vernon 
Heights  addition  to  the  city  of  South  Bend, 
Ind,  on  North  Olive  St,  will  soon  advertise 
for  bids  for  the  building  of  three-quarters 
of  a  mile  of  road  in  front  of  the  recently 
platted  lots  on  his  property.  Screened  grave! 
win  be  used  in  its  construction. 

Clark  Countv  Surveyor  Paris  Spurgeon, 
Jeffersonville.  Ind..  has  completed  the  work 
of  running  the  lines  for  two  proposed  new 
highways  in  the  eastern  cart  of  the  county, 
and  the  question  of  establishing  them  will  be 
considered  by  the  County  Commissioners  at 
the  November  session. 

The  Board  of  Public  Works  of  Eynnsville. 
Ind,  has  confirmed  a  resolution  providing  for 


indicates  work  now  open  for  bids.    S)  indicates  a  contract  let  recently. 
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the  improving  of  Garvin  St.,  from  Jefferson 
to  Madison  Aves.  The  Board  has  postponed 
action  on  the  resolutions  calling  for  the  im- 
proving of  Mulberry  St.,  from  Line  to  Gov- 
ernor, and  Seventh  St.,  from  Mulberry  to 
Gum. 

The  Town  Council  of  West  Terre  Haute. 
Ind.,  has  decided  to  pave  National  Ave.,  from 
Sixth  St.  to  the  town  limit  west.  The  Coun- 
cil also  passed  resolutions  to  construct  side- 
walks and  curbing  on  Second  St.,  from  Paris 
Ave.  to  Lee  Ave.,  and  on  Mcllroy  Ave.,  from 
Lee  Ave.  to  Poplar  St. 

The  Board  of  County  Commissioners  at 
Lvansville,  Ind.,  has  been  petitioned  for  the 
construction  of  a  turnpike  in  Knight  town- 
ship along  the  Old  Olmstead  road.  W.  H. 
Temme  has  been  appointed  engineer  for  the 
road.  The  Board  was  also  petitioned  for  the 
improvement  of  the  Laubscher  road  in  Center 
township. 

Iowa. 

The  citizens  of  the  village  of  Springbrook, 
la.,  are  taking  steps  to  have  a  new  road  con- 
structed through  the  valley  to  the  city  of 
Believue.  The  new  road  will  commence  at 
the  middle  of  section  25,  thence  southwest 
through  the  farms  of  Chas.  Dempewolf,  Battv 
Peters  and  Mrs.  Elizabeth  Reistroffer. 

The  Board  of  Supervisors  of  Fort  Madison, 
la.,  has  voted  to  make  a  levy  of  five-tenths 
of  a  mill  for  the  purpose  of  building  good 
roads  in  the  county.  This  levy  will  add  about 
$2,200  to  the  good  road's  fund. 

Kansas. 

4*Bids  will  be  received  until  7:30  p.  m.,  by 
G.  E.  Strauchon,  City  Clerk,  Ottawa,  Kan", 
for  the  grading  and  macadimizing  of  W.  2d 
St.  from  Ash  St.  to  Beach  St.,  also  for  grad- 
ing and  macadaminzing  the  road  to  Hope 
Cemetery,  including  700  cu.  yds.  of  excava- 
tion and  5,400  sq.  yds.  of  macadam  9  ins.  deep. 
A  certified  check  for  $500  must  be  filed  with 
each  bid.    W.  T.  Wood  is  Mayor. 

®The  City  Commissioners  of  Wichita,  Kans., 
have  awarded  the  contract  for  the  paving  of 
Pine  St.,  from  Market  to  Lawrence,  with 
asphalt,  to  the  Cleveland  Trinidad  Paving  Co. 
of  ^Cleveland,  O.,  for  60  cts.  excavation  and 
$1.7.')  for  paving.  The  Warner-Quinlan  As- 
phalt Co.  submitted  a  bid  of  $1.80  for  paving 
and  00  cts.  for  excavation. 

Petitions  have  been  filed  with  the  Board  of 
Citv  Commissioners  of  Topeka,  Kans.,  pro- 
viding for  the  paving  of  nearly  40  blocks  of 
streets,  estimated  to  cost  in  the  neighborhood 
of  $200,000.  The  streets  are  as  follows:  Euclid 
Ave.,  Kansas  Ave.  to  Bolles  Ave.,  13  blocks; 
Third  St.,  Madison  to  Jefferson,  1  block;  Fill- 
more St.,  Douthitt  St.  to  Sixteenth  St.,  1 
block;  Fourteenth  St.,  Kansas  Ave.  to  Quincy 
St.,  1  block;  Willow  Ave.,  Woodlawn  Ave.  to 
Elmwood  Ave.,  1  block;  Haynes  St.,  Sixth  Ave. 
to  Willow  Ave.,  1  block;  Huntoon  St.,  Clav 
St.  to  Mulvane  St..  G  blocks;  Monroe  St,  Sec- 
ond St.  to  Third  St..  1  block;  West  St.,  Hun- 
toon St.  to  Fifteenth  St.,  3  blocks;  Garfield 
St.,  Sixth  Ave.  to  Eighth  Ave.,  2  blocks ;  Lake 
St.,  Third  St.  to,  Sixth  Ave.,  3  blocks.  Alleys.— 
Sixth  Ave.  to  Seventh  St.;  Topeka  Ave.  to 
Tyler  St.,  1  block;  Twelfth  St.  to  Huntoon 
Ave.,  Toneka  Ave.  to  Tyler  St.,  1  block;  Polk 
St.  to  Taylor  St.,  Eleventh  to  Twelfth  St., 
1  block. 

The  council  committee  of  the  City  Council 
of  Ottawa,  Kans.,  appointed  to  investigate 
rock  roads,  has  recommended  a  macadam  road 
9  to  10  ins.  thick  and  Hi  ft.  wide,  composed 
of  two  layers  of  rock  and  one  of  screenings, 
each  course  rolled,  on  the  Hope  cemetery  road. 
Bidl  for  this  work  will  be  advertised  for 
shortly  C.  S  I'ugh  is  city  engineer.  W.  T. 
Wood  i-.  ma  \  or 

Louisiana. 

®The  City  Council  of  Franklin,  La.,  has  let 
.  contract  to  Messrs  I'.arnctt  &  Dcruss  for 
tli<  laying  of  In  vitrified  brick  crossings,  at 
3<i  cts.  per  ft 

Maryland. 

4»Bif's  will  be  received  until  noon,  Nov.  15, 
by  th>-  State  Roads  Commission,  E  E  Goslin, 
Secretary.  I'nion   I  rust  lildg.,  Baltimore,  Md„ 


for  building  a  section  of  state  highways,  about 
three  miles  in  length,  along  the  road  from 
Owings  toward  Mount  Zion  (stone  surfac- 
ing), in  the  county  of  Anne  Arundel. 

The  Paving  Commission  of  Baltimore,  Md„ 
has  adopted  a  plan  providing  for  the  improve- 
ment of  30  miles  of  streets.  The  Commission 
will  ask  for  an  appropriation  of  $1,500,000 
for  1912.  Specifications  for  the  streets  about 
the  Fifth  Regiment  Armory  have  been  sub- 
mitted to  the  Board  of  Awards. 

Massachusetts. 

®The  John  Kelly  Co.  has  been  awarded  the 
contract  by  the  Department  of  Public  Works 
of  Boston,  Mass.,  for  furnishing  and  placing 
filling  in  Hallet  St.,  Dorchester,  Boston,  for 
$15,540.    Bids  were  opened  Oct.  30. 

®The  Department  of  Public  Works  of  Bos- 
ton, Mass.,  has  awarded  John  McCourt  &  Co., 
the  contract  for  the  construction  of  a  macad- 
amized roadwav  in  Preston  St.,  Roxbury. 
Boston,  for  $4,205.    Bids  were  opened  Oct.  30. 

The  citizens  of  Stockbridge,  Mass.,  have 
just  voted  the  issuance  of  bonds  to  the  amount 
of  $20,000  to  be  used  in  building  permanent 
roads  about  the  village. 

Michigan. 

The  Board  of  Houghton  County  Road  Com- 
missioners, Houghton,  Mich.,  has  been  given 
$35,630  for  the  building  of  good  roads  in  the 
county  the  coming  year.  The  board  has  de- 
cided on  three  main  highways  to  build  during 
the  next  few  years,  to  Baraga  County,  17 
miles ;  to  Ontonagon  County,  indefinite,  and 
to  Keweenaw  County,  16  miles.  The  Board 
will  also  build  another  main  highway  between 
the  Baraga  county  and  Ontonagon  county 
roads,  extending  to  Sidnaw  or  Otter  lake. 

Missouri. 


The  town  of  Millersburg,  Mo.,  on  Oct.  23, 
voted  to  form  a  special  eight-mile  road  dis- 
trict. This  district  includes  the  state  high- 
way which  runs  through  Callaway  county. 

The  election  recently  held  in  Fulton,  Mo., 
to  vote  on  the  issuance  of  bonds  to  the  amount 
of  $100,000  for  the  formation  and  construc- 
tion of  an  eight-mile  road  district,  has  been 
declared  invalid  by  the  Supreme  Court.  Pe- 
titions have  been  presented  to  the  County 
Court  asking  that  a  date  be  set  for  the  hold- 
ing of  another  election. 

The  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  approved  bills  to  be  submitted 
to  the  Municipal  Assembly,  asking  street  im- 
provements to  the  extent  of  $171,560.  The 
street  improvements  planned  are  as  follows : 
Improving — Osceola  St.,  between  Broadway 
and  Virginia  Ave.,  asphalt,  $25,328;  John  Ave., 
between  Eleventh  and  Von  Phul.  with  brick, 
$3,094;  Gasconade  St.,  between  Pennsylvania 
and  Minnesota,  brick,  $4,009;  Grace  Ave.,  be- 
tween Gravois  and  Fairview,  brick,  $10,310; 
Newhouse  Ave.,  between  Blair  and  Nineteenth, 
Brick,  $3,940;  Shaw  Ave.,  between  Tower 
Grove  and  King's  Highway,  brick,  $33.897 ; 
Rutger  St.,  between  Wharf  and  First,  granite 
blocks,  $5,082.  Reconstruct— Arsenal  St.,  be- 
tween Louisiana  and  Grand,  brick,  $9,354; 
North  Market  St.,  between  Broadway  and  Fif- 
teenth, brick,  $37,263;  Cherokee  St.,  between 
California  and  Nebraska,  brick,  $-1  389;  Rutper 
St.,  between  First  and  Broadway,  granite 
blocks,  $24,822;  Olive  St.,  between  Channing 
and  Grand,  wood  blocks,  $8,934.  Granitoid 

Sidewalks     Wells    Ave.,    between    Clara  and 

Goodfellow,  $538. 

The  t  axpayers  of  Sturgeon,  Mo.,  at  a  spe- 
cial election  held  recently,  voted  in  favor  of 
the  formation  of  a  new  road  district.  The 
City  Board  and  the  County  Court  will  appoint 
three  commissioners,  who  will  have  charge  of 
the  roads  leading  into  Sturgeon  for  a  distance 
of  four  miles  in  each  direction. 

Montana. 

The  Cit\  Council  of  Great  balls,  Mont  ,  has 
adopled  a  resolution  providing  for  the  macad- 
amizing of  Third  Ave.,  north  from  I'ark 
drive  to  17th  St 

New  Jersey. 

According  to  State  Motor  Vehicle  Commis- 
sioner J   II  k.  Smith,  Trenton,  N,  J  ,  the  sum 

«j»  indicates  work  now  open  for  bids. 


ltd.  No. 

length 

miles. 

.  5174 

4.65 

958 

4.30 

960 

2.80 

.  5191 

6.91 

.  5167 

8.6S 

.  5166 

3.87 

.  5182 

5.30 

.  5183 

3.70 

51S6 

6.36 

5187 

5.70 

51S0 

5.39 

5189 

S.42 

5164 

3.45 

313-A 

1.00 

5171 

1.95 

5156 

4.40 

5163 

0.41 

949 

0.29 

5178 

3.20 

5085 

4.52 

5160 

1.60 

911 

3.01 

5168 

5.34 

5190 

2.00 

5153 

6.50 

of  $325,000  will  be  available  this  year  from 
the  automobile  license  fees  for  road  improve- 
ments. 

New  York. 

•£«Bids  will  be  received  until  1  p.  m.,  Nov. 
29,  by  Commission  of  Highways,  Albany,  N. 
Y.,    for   the    improvement   of   the  following 

highways : 

Approx. 

County. 
Allegheny  & 
Cattaraugus 
Cattaraugus 


Essex 
Essex 
Essex 


Orange 


Rensselaer 
Rensselaer 
Rockland  . 
Saratoga  . 
Schuyler  . 
Suffolk  .  .  . 


Maps,  plans,  specifications  and  estimates 
may  be  seen  and  proposal  forms  obtained  at 
the  office  of  the  Commission  in  Albany,  N.  Y., 
and  also  at  the  offices  of  Division  Engineer 
Spencer  T.  Stewart,  Columbus  Hall,  Pough- 
keepsie,  N.  Y.,  for  highways  in  the  counties 
of  Nassau,  Putnam,  Rockland,  Ulster,  Orange 
and  Suffolk;  at  the  office  of  Acting  Division 
Engineer  Perry  Filkin,  Humane  Bldg.,  Al- 
bany, N.  Y.,  for  highways  in  the  counties  of 
Clinton,  Greene,  Essex,  Rensselaer,  Saratoga 
and  Warren ;  also  at  the  office  of  Division 
Engineer  James  H.  Sturdevant,  Cleveland 
Bldg..  Watertown,  N.  Y.,  for  highways  in  j 
the  counties  of  Franklin  and  Hamilton  ;  also 
at  the  office  of  Division  Engineer  Frederick 
Steele  Strong,  S.  Clinton  and  W.  Jefferson 
Sts.,  Syracuse,  N.  Y.,  for  highways  in  the 
counties  of  Cayuga,  Madison  and  Oswego ; 
also  at  the  office  of  Division  Engineer  James 
P.  Morrissey,  Cutler  Bldg.,  Rochester,  N.  Y., 
for  highway's  in  the  counties  of  Cattaraugus, 
Chautauqua,  Erie  and  Niagara ;  also  at  the 
office  of  Division  Engineer  Paul  McLoud. 
Press  Bldg.,  Binghamton,  N.  Y.,  for  highways 
in  the  counties  of  Allegany,  Delaware,  Che- 
mung, Schuyler,  Tioga  and  Tompkins. 

*|*Bids  will  be  received  until  1  p.  m.,  Nov. 
27,  by  the  State  Commission  of  Highways,  55 
Lancaster  St.,  Albany,  N.  Y..  for  the  im- 
provement of  the  following  highways: 


County. 

Allegany   

Cattaraugus   

Cattaraugus   

Cattaraugus   

Cayuga   

Chautauqua   

Chemung   

Clinton   

Delaware   

Delaware   

Erie   

Essex   

Essex   

Essex   

Essex    5184 

Essex   

Franklin   

Greene   

Madison   

Nassau   

Putnam   

■Rockland   

Ulster   

Ulster   

Ulster   

Ulster   

1  Hater-  I  >l  laware   

Warren   

Ilandv  Bros.  Construction  Co.,  2330  Morris 
Ave.,  New  York  City,  N.  Y..  is  the  probable 
contractor  for  three  improvement  contracts, 
the  largest  one  being  No.  ■'! :  For  regulating, 
grading,  setting  curbstones,  flagging  the  side- 
walks, laving  crosswalks,  building  approaches, 
drains,  retaining  walls,  etc.,  and  placing  fences 
where  necessary  in  Plympton  Ave.,  from  Bos 

cobel  \\c.  to  Featherbed  I. am-,  together  with 

all    work    incidental    thereto,   for  which  bids 


Appro* 

length] 

Rd.  No. 

miles. 

945 

4.18 

695 

1.21 

697 

2.27 

959 

3.S7 

687-A 

0.17 

5.20 

5162 

1.94 

930 

0.32 

951 

2.34 

952 

4.56 

5172 

2.96 

929 

1.44 

5179 

6.77 

5181 

3.95 

5184 

2.54 

5188 

4.62 

950 

o.so 

954 

0.46 

955 

0.44 

953 

0.9S 

5119 

4.20 

5165 

2.16 

5169 

3.76 

5173 

4.97 

5176 

1.08 

5192 

0.24 

5177 

3.64 

5185 

6.49 

indicates  a  contract  let  recently. 
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vere  opened  Oct.  30  by  Cyrus  C.  Miller,  Pres- 
cient Borough  of  The  Bronx,  New  York  City. 
Tht  contract  price  is  $10,920.  The  engineer's 
istimate  of  the  work  is  as  follows:  1,700  cu. 
'ds  of  excavation  of  all  kinds;  51,200  cu.  yds. 
►f  filling;  2,800  lin.  ft.  of  new  curbstone; 
11,000  sq.  ft.  of  new  bluestone  flagging;  400 
:q.  ft.  new  bridge  stone;  100  cu.  yds.  of  dry 
rubble  masonry;  loo  lin.  ft.  of  vitrified  pine 
12  ins.  in  diameter;  8,000  ft.  B.  M.  timber  and 
limber;  2, 720  lin.  ft.  of  guard  rails. 

Highway  Commissioner  Gardiner  of  Centre 
Moriches,  N.  Y.,  will  soon  advertise  for  bids 
for  the  construction  of  the  proposed  road  from 
Crane  Neck  to  the  railroad  depot  station  at 
Stony  Brook.  The  road  will  be  9,400  ft.  in 
length. 

The  City  Council  of  Buffalo,  N.  Y.,  has 
decided  to  repave  Elk  St.,  with  brick,  between 
the  viaduct  and  the  junction  of  the  thorough- 
fare with  Senaca  St.,  at  a  cost  of  $40,000. 

Following  bids  were  submitted  to  the  Board 
of  Contract  and  Supply,  John  J.  Halloran, 
Sec'y,  Syracuse,  N.  Y.,  on  Oct.  30,  for  paving 
Lodi  St.,  from  James  St.  to  Green  St.:  War- 
ner-Quinlan  Asphalt  Co.,  Cowan  brick,  $7,513, 
Trinidad  asphalt,  $7,107;  Central  City  Paving 
Co.,  Mack  block,  $7,030,  Trinidad"  asphalt. 
$7,303;  F.  J.  Baker,  Johnsonburg  block,  $7,385, 
Trinidad  asphalt,  $7,155.  For  grading  Helen 
St.,  from  Manlius  to  Eisner  St. :  S.  Bonn, 
$2,400;  B.  Gaffey,  $2,023;  H.  C.  Lewis,  $2,- 
135.50;  P.  Thomas,  $3,308;  A.  Sposato, 
|2,965.50. 

Ohio. 

•f«Bids  will  be  received  until  noon,  Dec.  1, 
by  County  Commissioners,  Fred  Dreihs,  clerk, 
Cincinnati,  O.,  for  work  under  Specifications 
No.  285 — For  improvement  of  Shady  Lane 
road,  from  Cleves  and  Bridgetown  pike  to 
Lower  River  road,  in  Miami  township.  Bond 
for  $2,000  required  with  bid. 

•f»Bids  will  be  received  until  noon,  Nov.  13, 
by  the  Director  of  Public  Service,  John  J. 
Wenner,  clerk,  Cincinnati,  O.,  for  the  improve- 
ment of  Wood  Ave.,  from  Middleton  Ave.  to 
its  western  terminus,  by  grading,  laying  ce- 
ment curbs,  concrete  gutters,  paving  the  road- 
way with  tar  macadam  and  constructing  the 
necessary  drains  and  inlets. 

•f«Bids  will  be  received  untitl  noon,  Nov.  13, 
by  the  Director  of  Public  Service,  John  J. 
Wenner,  clerk,  Cincinnati,  O.,  for  the  im- 
provement of  Hickory  St.,  from  the  east  line 
of  Burnet  Ave.  to  the  west  line  of  Harvey 
Ave.,  by  grading,  constructing  cement  curbs, 
paving  the  roadway  with  brick  and  construct- 
ing the  necessary  drains  and  inlets. 

•f»Bids  will  be  received  until  noon,  Nov.  13, 
by  Director  of  Public  Service,  John  J.  Wen- 
ner, clerk,  Cincinnati,  O.,  for  the  improve- 
ment of  Jay  St.,  from  south  line  of  Hickory 
St.  to  south  line  of  Maple  St.,  by  grading, 
constructing  cement  curbs,  paving  the  road- 
way with  brick  and  constructing  the  neces- 
sary drains  and  inlets. 

4»Bids  will  be  received  until  noon,  Nov.  13, 
by  Director  Public  Service,  John  J.  Wenner, 
clerk,  Cincinnati,  O.,  for  the  improvement 
of  Bathgate  St.,  from  Omaha  St.  to  Melish 
Ave.,  by  grading,  setting  granite  curbs,  pav- 
ing the  roadway  with  brick  and  constructing 
the  necessary  drains  and  inlets. 

•J*Bids  will  be  received  until  noon,  Nov.  13, 
by  Director  Public  Service,  John  J.  Wenner, 
clerk.  City  Hall,  Cincinnati,  O.,  for  the  im- 
provement of  Alice  St.,  from  Charlton  St.  to 
Daniels  St..  by  grading,  setting  limestone  curb, 
macadamizing  the  roadway  with  special  binder 
and  finishing  course,  paving  the  gutters  with 
brick  and  constructing  the  necessary  drains. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  chief  engineer 
of  the  Department  of  Public  Service. 

•J*Bids  will  be  received  until  noon,  Nov.  10, 
by  A.  B.  Lea,  Director  Public  Service,  City 
Hall,  Cleveland,  O.,  for  grading,  draining, 
paving  with  4-in.  paving  brick  and  improv- 
ing Herrick  PI.  N.  E.  from  Herrick  Rd.  N.  E. 
to  the  southerly  end.  Plans  and  specifications 
may  be  seen  at  the  office  of  the  chief  engi- 
neer. Room  305  City  Hall. 

•J»Bids  will  be  received  until  noon,  Nov.  17, 


by  the  Director  of  Public  Service,  John  J. 
Wenner,  clerk,  Cincinnati,  O.,  for  the  im- 
provement of  Frank  St.,  from  Schenck  alley 
to  Liberty  St.,  by  constructing  reinforced  con- 
crete steps  and  landings  with  the  necessary 
appurtenances.  Plans,  specifications  and  blank 
proposals  can  be  obtained  at  the  office  of  the 
chief  engineer  of  the  Department  of  Public 
Service.  Certified  check  for  $500  required 
with  bid. 

•J-Hids  will  be  received  until  noon,  Nov.  17, 
by  the  Director  of  Public  Service,  John  J. 
Wenner,  clerk,  Cincinnati,  ().,  for  the  im- 
provement of  Griest  Ave.,  from  Grace  Ave. 
to  Delta"  Ave.,  by  grading,  setting  cement 
curb  and  concrete  gutters,  macadamizing  the 
roadway  with  tar  binder  and  finishing  course 
and  constructing  the  necessary  drains  and 
basins.  Certified  check  for  $2,000  required 
with  bid. 

®0.  L.  Asherafer  of  Mt.  Vernon.  O.,  .has 
been  awarded  the  contract  by  the  Board  of 
Knox  County  Commissioners,  Mt.  Vernon,  O., 
for  grading  and  macadamizing  over  one  mile 
of  road  on  Columbus  Road,  Section  No.  1,  in 
Hilliar  Township,  for  $8,218.  Bids  were 
opened  Oct.  30. 

The  Board  of  Commerce  of  Lorain,  O.,  is 
considering  the  plan  to  establish  a  road  dis- 
trict, including  Lorain,  Black  River,  Avon 
and  Sheffield. 

Oklahoma. 

The  Board  of  Oklahoma  County  Commis- 
sioners, Oklahoma  City,  Okla.,  has  called  a 
special  election  for  Nov.  25  for  the  purpose 
of  voting  on  the  issuance  of  bonds  to  the 
amount  of  $1,250,000,  for  the  construction  of 
148  miles  of  asphalt  and  macadam  roads 
throughout  Good  Roads  Improvement  District 
No.  1. 

The  City  Commission  of  Tulsa,  Okla.,  has 
had  specifications  prepared  and  bids  will  be 
asked  shortly  for  the  paving  of  about  five 
miles  of  streets  at  a  cost  of  approximately 
$275,000.  The  streets  to  be  paved  are  portions 
of  Fourth,  Fifth,  Seventh,  Eighth.  15th,  Cin- 
cinnati, Cameron,  Duluth  Place,  Easton,  De- 
troit, Kenosha,  Denver,  Greenwood,  Frank- 
fort, Carson  and  Perryman.  The  specifications 
call  for  11  different  kinds  of  paving.  T.  C. 
Hughes  is  city  engineer. 

Pennsylvania. 

®The  State  Highway  Commission  of  Penn- 
sylvania, Edward  M.  Bigelow,  Commissioner, 
has  awarded  the  contract  for  the  construc- 
tion of  the  new  road  from  the  citv  of  Union- 
town  to  the  Summit  to  Reed  &  Patton.  The 
road  will  be  five  miles  in  length.  The  state 
legislature  at  its  last  session  appropriated 
$300,000  for  this  work.  Samuel  Foster  is 
chief  engineer  of  the  Commission. 

®Harry  A.  Mackey,  director  of  the  depart- 
ment of  public  works,  Philadelphia,  Pa.,  has 
announced  the  awards  of  contracts  for  re- 
surfacing macadam  roads,  involving  the  ex- 
penditure of  about  $2o0,000,  as  follows: 
Butler  St.,  from  Richmond  St.  to  Frankford 
Ave.,  Texaco  asphaltic  concrete,  Shanley  & 
Co.,  $.75;  Bensalem  pike,  from  Bustleton  pike 
to  Red  Lion  road,  R.  P.  Bennis  for  amiesite, 
at  $.99;  Bustleton  pike,  from  Devereaux  to 
Cottman  St.,  R.  P.  Bennis,  for  bylerlite  as- 
phaltic concrete,  at  $.90;  Church  lane,  from 
Stenton  Ave.  to  York  road,  John  V.  Cummins, 
for  Texaco;  Longshore  St.,  from  Torresdale 
to  Keystone  St.,  J.  F.  Shanley  Co.,  for  Pioneer 
asphalt  cement,  at  $.85;  Limekiln  pike,  from 
Upsal  St.  to  County  line,  Filbert  Paving  and 
Construction  Co.,  for  Filbertine,  at  $.88 ;  Mc- 
Callum  St.,  from  Aliens  lane  to  Cresheim 
bridge,  David  McMahon,  for  Texaco  at  $.83 ; 
Morton  St.,  from  Haines  to  Upsal  St.,  David 
McMahon,  for  macadam  asphalt  binder,  at 
$.75;  Oaklane,  from  York  road  to  City  line. 
Filbert  Paving  and  Construction  Co.,  for  Fil- 
bertine, at  $.88;  Overbrook  Ave.,  from  Sixty- 
third  to  Sixty-fourth  St.,  Shanley  Co.,  for 
Texaco,  at  $.82;  Sixty-third  St..  from  City 
Ave.  to  Lancaster  Ave.,  Cunningham  Paving 
and  Construction  Co.,  for  Texaco,  at  $.79 ; 
Sixty-fourth  St.,  from  Woodbine  to  Over- 
brook  Ave.,  Shanley  Co.,  for  Pioneer  asphalt, 
at  $.83;  Sepviva  St.,  from  Butler  to  Wheat- 


sheaf  lane,  Shanley  Co.,  at  $.83  with  Texaco; 
Stenton  Ave.,  from  Bethlehem  pike  to  north 
of  Gravers  lane,  David  McMahon,  for  mac- 
adam asphalt  binder  at  $.78;  School  lane, 
from  Morris  St.  to  VVissahick.on  Ave.,  David 
McMahon,  with  Pioneer  asphalt  cement  at 
$.73;  Seventieth  Ave.,  north  from  Lakeside 
to  Cheltenham  Ave.,  Filbert  Co.,  for  Filbertine 
at  $88;  Washington  lane,  from  Morton  St. 
to  Cheltenham  Ave.,  David  McMahon,  for 
macadam  asphalt  binder  at  $.7M ;  balls  road, 
from  Monument  road  to  Windemere  Ave., 
Shanley  Co.,  at  $.83;  Ford  road,  from  Bel- 
mont to  Monument  Ave.,  Shanley  Co.,  for 
Pioneer  asphalt,  at  $.83;  Haverford  Ave., 
from  Sixty-eighth  St.  to  County  line.  Barber 
Asphalt  Co.,  for  asphaltic  cement,  at  $.94. 

Barber  &  Perine  of  Philadelphia,  Pa.,  sub- 
mitted the  lowest  bid  to  the  City  Council  of 
Northumberland,  Pa.,  on  Nov.  1,  for  the  pav- 
ing of  Front  St. 

Surveys  will  be  made  at  once  for  the  con- 
struction of  new  business  thoroughfares  in 
the  city  of  Philadelphia,  Pa.,  as  follows: 
Richmond  business  street,  extending  from  city 
hall  through  Kensington  to  the  northeastern 
boundary  of  the  city;  Commercial  Ave.,  from 
where  Delaware  Ave.  now  ends,  along  the 
Delaware  water  front  to  League  Island,  and 
Pennypacker  Ave.  in  the  southern  section  of 
the  city. 

The  Town  Council  of  Bloomsburg,  Pa.,  has 
decided  to  pave  Main  St.,  from  Market 
Square  to  Murray  Alley.  The  pavement  will 
probably  be  extended  to  Jefferson  St.  James 
C.  Brown  is  town  engineer. 

An  ordinance  providing  for  the  paving  of 
Mill  St.,  from  Seventh  to  Eighth  Aves.,  and 
establishing  width  of  the  same,  has  been 
passed  by  the  Common  Council  of  Carbon- 
dale,  Pa. 

Three  townships  of  Lancaster  County,  Lan- 
caster, Pa.,  have  made  application  for  state 
aid  in  the  construction  of  almost  40,000  ft. 
of  improved  highway  in  the  last  week,  and 
immediate  surveys  will  be  made  to  determine 
what  the  cost  will  be.  The  districts  were : 
Manheim,  asking  for  20,235  ft.  and  Warwick, 
asking  for  17,727  in  one  batch  and  1,998  in 
another.  Clearfield  County,  Morris  township, 
asking  for  42,240  ft.  Washington  County. 
Peters  township,  asking  for  $25,440  and  15,000 
ft.,  and  Centreville  borough  for  5,900.  Law- 
rence County,  Pulaski  township,  lor  22,000 
ft.,  and  Whitpain  township,  Montgomery,  for 
7,000. 

The  Director  of  Public  Works  of  Phila- 
delphia, Pa.,  has  rejected  all  bids  receded 
about  a  year  ago  for  the  repaving  of  Aich 
St.  with  creosoted  wood  blocks,  between 
Front  and  22d  Sts.,  and  will  advertise  for 
new  bids  shortly.  A  total  of  $300,000  is  avail- 
able for  the  repaving  of  streets. 

South  Dakota. 

Lawrence  County,  Deadwood,  S.  Dak., 
county  seat,  proposes  to  submit  a  proposition 
to  the  voters  soon  to  provide  for  the  issu- 
ance of  bonds  to  the  amount  of  $100,000  for 
the  construction  of  county  roads. 

Tennessee. 

Three  ordinances  for  street  improvement 
work  have  been  introduced  in  the  Board  of 
City  Commissioners  of  Memphis.  Tenn.  They 
include  concrete  paving  on  Williams  Ave., 
between  Wellington  and  Neptune  Sts. ;  con- 
crete paving  on  South  Courthouse  Lane,  be- 
tween Monroe  and  Union  Aves.,  and  gravel 
paving  on  East  Courtland  PI.,  between  Rem- 
bert  and  Cox  Sts.  That  part  of  Williams  Ave. 
to  be  improved  totals  4,300  ft.,  the  estimates 
call  for  325  ft.  on  South  Courthouse  lane 
and  2,200  ft.  on  East  Courtland  PI. 

The  Washington  County  Pike  Commission- 
ers have  recently  been  organized  at  Jones- 
boro,  Tenn.  The  Commission  adopted  a  reso- 
lution specifying  that  the  link  of  Bristol-to- 
Memphis  highway  through  Washington  county 
must  be  graded  and  constructed  to  meet  all 
requirements  of  the  state  committee.  An  en- 
gineer will  be  employed  to  supervise  the  work 
J.  E.  Brading  of  Johnson  City  is  president, 


•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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and  Dr.  R.  L.  Pattern  of  Telford  is  secretary 
of  the  commission. 

Texas. 

•{•Bids  will  be  received  until  2  p.  m,  Nov. 
15,  by  Mayor  J.  P.  Huddleston,  Farmersville, 
Tex.,  for  the  construction  of  concrete  cross- 
ings, curbs,  gutters  and  culverts.  Plans  and 
specifications  on  file  in  the  office  of  the  mayor 
and  E.  L.  Dalton,  engineer,  Dallas,  Tex.  All 
bids  must  be  accompanied  by  certified  check 
of  $200. 

®The  Commissioners'  Court  of  McLennan 
County,  Waco,  Tex.,  has  accepted  the  bid  of 
Flanagan  &  Pritchett  of  Waco,  for  building 
a  gravel  road  in  what  is  known  as  the  Mc- 
Gregor precinct.  Property  owners  in  the  pre- 
cinct recently  voted  bonds  to  the  amount  of 
$100,000  for  this  improvement. 

Park  Supt.  Vinnedge  of  Fort  Worth,  Tex., 
has  commenced  a  preliminary  survey  of  the 
proposed  Cliff  driveway,  which  will  be  ex- 
tended from  Samuels  Ave.  to  the  court  house. 
The  driveway  will  skirt  the  bluff  overlooking 
the  Trinity. 

According  to  advices  from  Austin,  Tex., 
the  Capitol  grounds  in  that  city  are  to  be 
paved  with  bitulithic.  An  appropriation  of 
$25,000  has  been  made  for  this  improvement. 

The  Goliad  County  Commissioners,  Goliad, 
Tex.,  are  planning  to  launch  a  road  bond  cam- 
paign calling  for  $250,000  in  bonds. 

The  Attorney  General  at  Austin,  Tex.,  has 
approved  bonds  to  the  amount  of  $100,000, 
issued  by  McLennan  County  Road  District 
No.  1,  Waco,  Tex.,  for  road  work. 

The  City  Council  of  Beeville,  Tex.,  on 
Oct.  22,  created  Sidewalk  District  No.  1,  in- 
cluding practically  all  of  the  business  district 
and  part  of  the  residence  property. 

Preparations  are  being  made  to  launch  a 
good  roads  campaign  in  Calvert  precinct  and 
the  Commissioners'  Court,  Franklin,  Tex.,  will 
be  asked  to  order  an  election  in  the  near  fu- 
ture to  vote  upon  the  question  of  issuing 
bonds  in  the  sum  of  $150,000  to  build  a  sys- 
tem of  public  roads  in  the  precinct. 

The  Tarrant  County  Commissioners,  Fort 
Worth,  Tex.,  have  changed  the  date  of  the 
special  election  to  be  held  to  vote  on  the  is- 
suance of  bonds  in  the  sum  of  $1,(500.000  for 
the  construction  of  good  roads  and  bridges, 
from  Nov.  25  to  Dec.  5. 


Utah. 

P.  J.  Moran  of  Salt  Lake  City,  Utah,  has 
submitted  the  lowest  bid  to  the  City  Council 
of  that  city,  G.  F.  McGonagle,  city  engineer, 
for  Paving  Extension  No.  73.  The  bid  being 
as  follows :  Bituminous  concrete  and  stone. 
$34,943 ;  bituminous  concrete  and  brick,  $34,- 
616;  Warren  Bros,  bitulithic  and  stone,  $39.- 
152;  Warren  Bros,  bitulithic  and  brick,  $38,825. 
The  contract  has  been  awarded. 

J.  W.  Mellen  of  Salt  Lake  City,  Utah,  sub- 
mitted the  lowest  bid  to  the  City  Council  of 
that  city,  G.  F.  McGonagle,  city  engineer,  for 
Sidewalk  Extension  No.  133,  the  bid  being 
$44,036.  Other  bidders  were :  Zerbe,  Walker 
&  West,  $46,851 ;  Gillis  Construction  Co,  $47,- 
692;  C.  H.  Eldred  &  Co,  $48,787;  Consoli- 
dated Construction  Co,  $51,628,  and  McKay 
&  Reed,  $52,429.  The  contract  has  been 
awarded. 

Washington. 

•f»Bids  will  be  received  until  Nov.  15,  by 
T.  J.  Wight,  City  Clerk,  Kennewick.  Wash, 
for  laying  concrete  walks  and  curbs  esti- 
mated to  require  an  expenditure  of  approxi- 
mately $5,400. 

®W.  H.  Smith,  Empire  Bldg,  Seattle, 
Wash,  submitted  the  lowest  bid  on  Oct.  27 
to  the  Board  of  Public  Works  of  Seattle, 
for  the  construction  of  concrete  walks  on  La- 
tonia  Ave,  at  $2,934. 

®Following  bids  were  received  by  the  Board 
of  County  Commissioners,  Everett,  Wash, 
Oct.  26,  for  the  improvement  of  the  road  be- 
tween Everett  and  Bothell :  West  Coast  Con- 
struction Co,  care  of  Hans  Pederson,  Mad- 
ison Blk,  Seattle,  Wash,  $21,802;  McQuoid 
&  Moore,  $23,949;  Sloane  Bros,  $25,355;  Cit- 
tas  Construction  Co,  $26,050;  F.  K.  Elliott, 
$26,350 ;  N.  Mordic,  $26,826 ;  Geo.  A.  Bardaret, 
$27,459,  and  Rinseth  Bros,  $27,881.  The  con- 
tract was  awarded  to  the  lowest  bidder. 

®The  Independent  Asphalt  Co.  of  Seattle, 
Wash,  has  been  awarded  the  contract  by  the 
City  Council  of  Bellingham,  Wash,  for  the 
paving  of  Broadway  et  al,  for  $18,883. 

The  commercial  organizations  of  the  vari- 
ous communities  of  Yakima  county,  Wash, 
have  pledged  themselves  to  raise  $1,000,000 
to  be  spent  on  county  roads.  The  contem- 
plated system  of  paved  highways  includes  a 
trunk  thoroughfare  the  length  of  the  county, 
with  side  roads  into  every  fruit-growing  dis- 
trict.   North  Yakima  is  the  countv  seat. 


The  State  Good  Roads'  Association,  Wenat- 
chee,  Wash,  has  approved  the  proposed  con- 
struction of  a  state  road  from  the  east  bound- 
ary of  the  Rainier  National  park,  taking  in 
the  national  road  east  through  the  Yakima 
valley  across  the  Columbia  river  to  Walla 
Walla,  and  then  to  Spokane  and  on  to  the 
Idaho  line. 

The  citizens  of  Kalama,  Wash,  at  a  recent 
meeting  decided  to  bond  the  town  to  provide 
for  the  paving  of  nine  blocks  in  the  business 
district.  Work  will  be  commenced  in  the 
spring. 

The  Board  of  San  Juan  County  Commis- 
sioners, Friday  Harbor,  Wash,  has  ordered 
the  roads  connecting  the  towns  of  Lopez  and 
Richardson,  on  Lopez  Island,  be  improved  and 
established  as  a  permanent  highway.  The 
road  will  be  graded  to  a  width  of  16  ft,  and 
will  have  bridges,  drains  and  culverts,  and 
surfaced  with  crushed  rock  and  gravel. 

Following  bids  were  received  Oct.  27,  by 
the  Board  of  Public  Works  of  Seattle,  Wash", 
for  the  planking  and  bridging  of  Highland 
drive  from  Dexter  Ave.  to  Westlake  Ave.  N. : 
J.  A.  McEachern,  $1,852;  H.  D.  Stewart,  $1,- 
937 ;  Rounds  Henson  Co,  $2,318 ;  C.  F.  Graff. 
$2,095,  and  J.  L.  Stanley,  $1,717. 

Wisconsin. 

The  state  of  Wisconsin  will  expend  the  sum 
of  $1,200,000  for  the  building  of  permanent 
roads  and  bridges  the  coming  year,  under  the 
supervision  of  the  State  Highway  Commis- 
sion. A.  R.  Hirst,  Madison,  is  Highway  Com- 
missioner. 

According  to  Commissioner  Harry  E. 
Briggs  of  Milwaukee,  Wis,  a  considerable 
amount  of  street  paving  is  planned  for  that 
city  for  next  year.  It  is  thought  by  April  1 
not  less  than  200,000  sq.  yds.  will  be  con- 
tracted for. 

Canada. 

The  electors  of  the  municipality  of  Assin- 
iboia,  according  to  advices   from  Winnipeg, 
Man,  on  Oct.  21  voted  against  the  by-law 
proposed  by  the  Council  for  the  paving  of  j 
Portage  Ave,  and  the  road  south  of  the'  river.  'y 

The  Haldimand  County  Council,  in  con- 
nection with  the  Ontario  Government's  good 
roads  movement,  has  authorized  an  issue  of  ' 
debentures  to  the  amount  of  $10,000  for  im- 
proving the  roads  of  the  county.  The  re- 
quired machinery  will  be  purchased  this  fall, 
and  work  will  be  started  early  next  spring. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

•{"Bids  will  be  received  until  Nov.  15,  by 
Louis  Buerkle,  Secretary  Commissioners  of 
Suttgard-Kings  Bayou  Drainage  District  No. 
6,  Stuttgart,  Ark,  for  drainage  work  includ- 
ing approximately  400,000  cu.  yds.  of  excava- 
tion. Information  may  be  had  of  the  Cham- 
ber of  Commerce,  Stuttgart,  Ark. 

Lund  &  Hill,  Little  Rock,  Ark,  have  sub- 
mitted a  report  to  'he  Commissioners  of  the 
Fourohe  Drainage  District  on  the  proposed 
extensive  drainage  system  for  the  district. 
The  project  contemplates  a  swift  flow  of 
water  all  along  what  is  now  a  sluggish  stream, 
the  building  of  retaining  walls  to  take  care 
of  back  water  in  times  of  high  river,  and 
ditches  to  carry  off  the  heavy  surface  water 
that  now  spreads  over  an  area  from  half  a 
mile  to  two  miles  in  width. 

California. 

Preliminary  report  has  been  made  on  a 
proposed  boulevard  levee  project  for  San 
Mateo.  'I  be  estimated  cost  of  the  San  Mateo 
Marsh  levee  is  given  as  follows:  Section  1 
alone  north  bank  of  San  Mateo  creek  3,400 
lin.  ft,  total  COSt  $935    Section  2  along  w.ilci 

front  from  the  creek  t 1 1  (  oyote  Point,  8,600 

lin.  ft,  total  cost  $7,426,  The  additional  cost 
for  a  20  foot  boulevard  011  the  levees,  prop- 
erly surfaced,  would  In    as   follows:  Section 


2,  $7,700;  Section  3,  $6,465.  Total  cost  for 
levee  project  only,  $14,825.  Total  cost,  includ- 
ing boulevard,  $22,525.  P.  A.  Haviland, 
Alaska  Commercial  Bldg,  San  Francisco, 
Cal,  is  the  engineer. 

Colorado. 

•{•Bids  will  be  received  until  4  p.  in,  Nov.  15, 
by  C.  T.  Pease,  Project  Engineer,  U.  S. 
Reclamation  Service,  Montrose,  Colo,  for 
constructing  and  enlarging  six  miles  of  the 
Last  (  anal.  Uncompahgre  Valley  project,  in 
the  vicinity  of  Olathe,  Colo.  For  particulars 
address  the  United  States  Reclamation  Serv- 
ice, Montrose,  Colo.,  or.  519  Commonwealth 
Bldg.,  Denver.  Colo. 

Florida 

The  Trustees  of  the  Internal  Improvement 

Hoard  of  Florida  are  planning  the  expenditure 
of  about  $200,000  for  the  construction  of  a 
(anal  from  Lake  Okeechobee  to  l  ake  Worth. 

Surveys  of  two  proposed  routes  haye  been 

made,  but  detailed  information  as  to  the  work 
will  not  be  av  ailable  for  a  week  or  two  J,  ( ). 
Wright,  Tallahassee,  Ha,  is  Chief  Drainage 
Engineer  for  the  Trustees 

Illinois. 

■(•Bids  will  be  received  until  I  p,  m,  Nov. 

17,  at  the  office  of  the  Countv   Clerk  at  (  lin 


ton,   111.,   for    constructing    tile    drains  in 
Branches  B.  C.  and  D.  of  the  Barnett  Special 
Drainage  District.    Certified  check  for  $500 
required  with  bid.   Mellush  &  Broyhill,  Bloom 
ington,  111,  are  the  engineers. 

®Bids  were  opened  Oct.  26  by  the  Commis- 
sioners of  the  Hoopeston  Drainage  District, 
lloopeston,  111,  for  constructing  open  ditches 
and  tile  drains.  George  McAllister,  Glencoe, 
Minn,  was  awarded  the  open  work,  requir 
ing  121,000  cu  yds.  of  excavation,  at  $14,172 
The  bids  for  the  tile  work  were  rejected,  as 
thev  were  above  the  estimate.  The  tile  work 
included  28,900  ft,  18  to  27  in,  and  2,420  ft, 
of  30  in.  and  3(1  in.  sewer  pipe  drains. 

Petitions  are  being  circulated  for  the  lor 
mation  of  a  district  for  constructing  a  new 
channel  for  Silver  Creek  from  the  north 
line  of  St.  Clair  county  to  an  outlet  near  New 
Athens.  As  proposed,  the  ditch  from  the 
count)  line  to  the  junction  with  Little  Silver 
creek  will  have  a  bottom  width  25  ft.  with 
side  slopes  of  45  degrees,  making  a  top  width 
of  about  15  ft.  From  Little  Silver  creek 
junction  to  the  junction  of  Loop  Creek,  the 
bottom  width  will  be  30  ft.  and  a  top  width 
about  5(1  ft.  From  this  point  to  the  outlet 
the  bottom  width  will  be  35  ft,  with  a  ton 
width  of  66  ft.  F.stimates  of  cost  have  been 
made  hv  the  Fast  St.  Louis  F.nginccriug  Co, 
East  Si.  Louis,  III 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Indiana. 

•{•Bids  will  be  received  until  Nov.  21,  by 
lamuel  Carr,  Drainage  Commissioner,  at  office 
f  clerk  of  Jackson  Circuit  Court,  Browns- 
own,  Ind.,  for  the  construction  of  a  ditch 
8,675  ft.  long,  to  be  constructed  by  dredge. 
Mat,  profile  and  specifications  are  on  file  in 
he  Circuit  Clerk's  office  at  Brownstown. 

•$*Bids  will  be  received  until  2  p.  m.,  Nov. 
1,  by  J.  S.  Shannon,  superintendent  of  con- 
traction, court  house,  Noblesville,  Ind.,  for 
he  construction  of  the  Ora  Gustih  drain  in 
A'hite  River  and  Cicero  townships.  Certified 
heck  for  $75  required  with  bid. 

Iowa. 

•J-Bids  will  be  received  until  1 :30  p.  m., 
Mov.  15,  by  A.  J.  Peterson  county  auditor, 
Webster  City,  la.,  for  the  construction  of  the 
■Coop  drain  No.  123  in  Hamilton  county.  The 
vork  includes  the  following  :  Sec.  1 — Digging 
nutlet  ditch  1,000  ft.  long,  900  cu.  yds.  of  earth. 
Sec.  2—5,000  ft.  26-in.  vitrified  tile,  average 
:ut  8.8,  maximum  cut  12.0  ft.;  4,000  ft.  24-in. 
vitrified  tile,  average  cut  9.9,  maximum  cut 
12.0  ft.  Sec.  3—2,800  ft.  18-in.  vitrified  tile, 
average  cut  7.7,  maximum  cut,  8.4  ft.  Sec.  4 
—1,600  ft.  16-in.  vitrified  tile,  average  cut 
us.  maximum  cut  7.6  ft.;  2,700  ft.  14-in. 
vitrified  tile,  average  cut  6.8,  maximum  cut 
7.6  ft.  Sec.  5—1,075  ft.  10-in.  vitrified  tile, 
average  cut  6.6,  maximum  cut  7.8  ft. ;  400  ft. 
14-in.  vitrified  tile,  average  cut  5.8,  maximum 
cut  6.0  ft.;  1,000  ft.  12-in.  vitrified  tile,  aver- 
age cut,  6.4,  maximum  cut  6.8  ft;  1.049  ft. 
10-in.  vitrified  tile,  average  cut  6.8,  maximum 
cut  7.0  ft.  Sec.  6—3,548  ft.  12-in.  vitrified 
tile,  average  cut  6.6,  maximum  cut  8.0  ft. 

Advices  from  Logan,  Iowa,  state  that  a 
recent  decision  of  the  supreme  court  of  Iowa 
on  the  Soldier  river  drainage  case  makes 
possible  the  completion  of  this  $100,000  proj- 
ect embracing  a  territory  of  33,000  acres  of 
Missouri  river  bottom  land.  The  present 
project  contemplates  a  complete  diversion  of 
the  Soldier  river  at  a  point  where  it  over- 
flows its  banks  as  it  comes  from  the  hills 
to  the  Missouri  bottoms  and  by  a  channel  6.62 
miles  in  length  through  which  Round  and 
Dry  lakes  discharges  waters  into  the  Mis- 
souri river.  This  is  to  cost  $53,000.  In  addi- 
tion, the  project  contemplates  the  construc- 
tion of  a  number  of  laterals  and  levees 
around  Elm  and  Round  lakes  at  a  cost  of 
547,000. 

Louisiana. 

®Bids  were  opened  Oct.  28  fr-  the  Com- 
missioners of  the  Sixth  Ward  and  Crowley 
Drainage  District,  W.  S.  White,  Engineer, 
Crowley,  La.,  for  constructing  open  ditches, 
the  contract  being  awarded  to  D.  B.  Gore, 
127  Carondolet  St.,  New  Orleans,  La.,  at 
11.23  cts.  per  cu.  yd.  for  excavating,  and 
|>53.73  for  clearing.  This  work  calls  for  the 
:onstruction  of  about  40  miles  of  open  ditches 
-angina-  from  2  to  6  miles  in  length,  16  o 
10  ft.  in  width  and  2  to  5  ft.  in  depth,  ap- 
proximating 600,000  cu.  yds.,  and  about  90 
icres  of  clearing 

The  Bayou  Bijou  Drainage  District  of  Don- 
ildonsville,  La.,  will  vote  Nov.  28  on  issuing 
$60,000  of  bonds  for  constructing  a  drainage 
system  to  improve  about  10,000  acres  of  land. 

Michigan. 

L.  D.  Cutcheon,  City  Engineer,  Grand 
Rapids,  Mich.,  has  presented  estimates  of  cost 
:o  the  city  council  of  that  city  for  the 
straightening  of  Coldbrook  Creek  from 
Emerald  avenue  to  Highland  Park.  The 
:ost  is  estimated  at  $28,000,  which  is  exclusive 
jf  the  cost  of  some  land  which  will  have  to 
3e  acquired  north  of  Harvey  St..  Between 
Emerald  Ave.,  and  East  St.  the  new  plan 
proposes  a  culvert,  and  from  East  St.  to  the 
Dark  an  open  channel  with  the  slopes  and 
3ed  paved  with  cobble  stone  or  heavy  gravel. 

City  Council  cf  Saginaw,  Mich.,  is  consid- 
;ring  matter  of  widening  the  Saginaw  River 
it  that  place.  A  plan  for  widening  the  river 
to  600  ft.  is  favored. 


Minnesota. 

•f*H.  P.  Edwards,  county  auditor,  Fairmont, 
Minn.,  will  at  1  p.  m.,  Nov.  13,  sell  the  jobs 
of  constructing  county  ditch  No.  28.  This 
is  a  tile  proposition,  the  ditch  requiring  62,800 
ft.  of  6-in.  to  20-in.  tile. 

•f»Bids  will  be  received  until  3  p.  m.,  Nov. 
24,  by  J.  L.  Johnson,  County  Auditor,  Ren- 
ville County,  Olivia,  Minn.,  for  digging  and 
constructing  County  Ditch  No.  48  of  Ren- 
ville County.  Bids  will  be  received  for  the 
work' as  one  job,  and  also  for  one  or  more 
sections  of  100  ft.  each  and  also  for  one  or 
more  of  the  construction  jobs,  each  of  said 
sections  to  be  known  and  numbered  by  stakes 
as  shown  by  the  report  of  the  engineer  in 
said  matter  commencing  at  the  one  includ- 
ing the  outlet,  and  from  thence,  successively 
up  stream  to  the  one  including  the  source.  The 
approximate  amount  of  work  to  be  done  in 
the  construction  of  said  ditch  is  as  follows : 
One  cement  retaining  wall  at  outlet  and  fur- 
nishing and  laying  the  following  hard  burned 
clay  tile  of  standard  make:  lateral  No.  one, 
3,365  ft.  of  6-in.  tile  laid  average  depth  of 
4.56  ft.;  main  ditch,  station  231x85  to  223  an 
open  ditch  476  yds.  excavation ;  station  223 
to  206,  20-in.  2nd  grade  sewer  tile  laid  aver- 
age depth  of  7.1  ft.;  station  206  to  161,  20-in. 
hard  burned  clay  tile  laid  average  depth  of 
11.6  ft;  station  161  to  84,  18-in.  tile  laid 
average  depth  of  12  ft ;  station  84  to  60,  14- 
in.  tile  laid  average  depth  of  7.7  ft;  station 
60  to  0,  12-in.  tile  laid  average  depth  of  5.3 
ft.  Cubic  yds.  to  be  removed,  18,099.07.  The 
estimated  cost  of  the  work  is  $15,156  and  that 
bids  are  invited  for  said  work;  said  work  to 
be  completed  in  the  time  required  and  in  the 
manner  specified,  in  said  engineer's  report. 

Montana. 

»J»Bids  will  be  received  until  noon,  Jan.  5, 
by  L.  J.  B.  Chapman,  Eureka,  Mont.,  Secre- 
tary Glen  Lake  Irrigation  District,  for  the  con- 
struction of  an  irrigation  system.  The  work 
includes  an  earth  and  concrete  diversion  dam 
and  waste  weir  about  115  ft.  long;  a  reservoir 
dam  and  outlet  tunnel  and  gates,  the  dam  be- 
ing about  1,390  ft.  long,  about  11  ft.  high  on 
the  average;  AVz  miles  of  open  canal;  3,560  ft. 
of  38-in.  wood  pressure  pipe;  910  ft.  48-in. 
wood  pressure  pipe,  490  ft.  42-in.  wood  pres- 
sure pipe.  The  work  is  divided  into  eight 
contract  divisions.  F.  E.  Marsh,  Karcher  & 
Durall  Block,  Kalispell,  Mont.,  is  the  Engineer. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

Nebraska. 

®Jesse  Hinds,  Scotts  Bluff,  Neb.,  has  been 
awarded  a  contract  by  the  U.  S.  Reclamation 
Service  for  the  construction  of  a  reservoir 
canal  in  connection  with  the  North  Platte 
Irrigation  project  of  Nebraska  and  Wvoming, 
at  an  estimated  cost  of  $3,000. 

Ohio. 

C.  H.  Gilcrest,  County  Surveyor,  Canton, 
O.,  is  to  make  the  surveys  for  cleaning  out 
the  Swartz  ditch  located  in  Marlboro,  Plain 
and  Lake  Townships. 

Oregon. 

Surveys  are  reported  to  have  been  made 
for  an  irrigation  nroject,  to  cover  about  400,- 
000  acres  of  land  and  to  reclaim  two  of  the 
largest  valleys  in  northern  Lake  countv.  The 
tentative  plans  are  said  to  call  for  taking 
water  from  Lake  Odell  and  conveying  it 
through  canals  a  distance  of  50  to  80  miles 
into  Christmas  and  Silver  Lake  Valleys.  The 
Hunter  Land  Co.,  of  Portland,  Ore.,  and 
Minneapolis,  Minn.,  is  reported  to  be  back 
of  this  project. 

South  Dakota. 

®Robert  Kinkaid,  Newell,  S.  Dak.,  has  been 
awarded  the  contract  at  $4,646  for  construct- 
ing a  drainage  ditch  in  connection  with  the 
Belle  Fourche  irrigation  project.  The  ditch 
requires  about  32,000  cu.  yds.  of  excavation. 


Memphis,  Tenn.,  and  Vicinity. 

[regular  correspondence.] 

®In  competition  with  some  of  the  largest 
construction  firms  in  the  Southwest,  Roach  & 
Stansell  of  Memphis  were  awarded  the  con- 
tract for  constructing  28  miles  of  canal  in 
Medina  County,  Texas,  by  the  Medina  Irriga- 
tion Co.,  of  San  Antonio,  on  Oct.  30.  In  the 
contract  there  will  be  approximately  60,000  cu. 
yds.  of  reinforced  concrete  dams,  three  si- 
phons, various  concrete  culverts  and  flumes, 
together  with  about  1,500,000  cu.  yds.  of  rock 
excavation.  By  the  terms  of  contract,  work 
must  be  begun  in  ten  days  and  completed  be- 
fore July  1,  1912.  Already  the  successful  firm 
is  moving  teams  on  the  work  from  various 
points  in  Texas  where  idle  outfits  were  await- 
ing the  result  of  the  letting.  Perhaps  some 
steam  shovels  and  other  equipment  will  be 
moved  from  this  section  if  the  force  of  Roach 
&  Stansell  in  Texas  does  not  prove  sufficient 
for  a  rapid  progress.  Walker  Stansell  was 
the  one  who  did  the  bidding  and  is  being 
warmly  congratulated  by  other  contractors  for 
his  ability  to  handle  the  proposition,  his  firm 
being  low  by  about  only  $800  on  more  than 
half  a  million  dollars'  worth  of  work. 

®Jesse  Nichols  of  this  city  was  awarded  the 
contract  for  grading  various  streets  in  east 
Memphis  by  the  Speedway  Land  Co.,  on  the 
2d  of  November  at  22  cts.  per  cu.  yd.  for  the 
grading  and  11  cts.  for  sidewalks.  There  is 
about  50,000  cu.  yds.  of  grading  and  about  60,- 
000  sq.  yds.  of  gravel  entering  into  the  con- 
tract. Jesse  is  just  about  finishing  his  work 
for  the  United  States  at  West  Memphis,  Ark., 
and  will  be  prepared  to  move  on  his  new  work 
by  the  latter  part  of  the  present  week.  Jesse 
possesses  a  number  of  fine  mule  teams  and 
the  consensus  of  opinion  is  that  he  is  about 
better  equipped  just  now  than  other  contrac- 
tors in  this  section  for  the  new  contract. 

The  next  big  letting  to  attract  the  Memphis 
and  vicinity  boys  will  be  the  Miller  County 
levee  work  which  will  be  let  on  Nov.  11. 
There  will  be  about  2,000,000  cu.  yds.  of  dikes 
offered  on  that  date  and  the  bidding  promises 
to  be  warm.  Lowrance  Brothers  or  Bush  & 
Leonard  will  be  perhaps  the  favorites,  as 
Roach  &  Stansell  will  have  their  hands  full  in 
Texas.  However,  M.  J.  Roach  states  that  he 
will  put  in  a  bid  and  if  he  gets  the  work  at 
his  price,  will  place  the  entire  Mississippi 
forces  on  the  contract. 

Major  Clarke  S.  Smith  has  just  returned 
from  an  inspection  trip  of  the  various  levee 
contracts  being  performed  for  the  United 
States  in  this  section  under  his  direction.  The 
Major  seems  well  pleased  with  the  progress 
which  the  boys  are  making  and  reports  that 
practically  all  work  will  be  well  in  hand  before 
the  next  high  water  in  the  Mississippi  River, 
thus  insuring  protection  to  many  miles  of 
rich  delta  farm  lands  which  are  subject  to 
yearly  overflow. 

John  Lynch,  one  of  the  oldest  contractors 
on  the  Illinois  Central  Railroad,  was  a  visitor 
last  week  to  Memphis,  accompanied  by  wife 
and  daughter  Florence.  John  has  a  large 
camp  at  Fernwood,  Miss.,  near  McComb,  the 
latter  being  headquarters  for  the  Mississippi 
Division  of  the  I.  C.  He  is  busily  engaged  in 
widening  embankment  and  constructing  double 
tracks,  and  reports  that  he  is  going  to  turn 
over  to  Chief  Engineer  Baldwin,  one  of  the 
prettiest  pieces  of  work  which  he  has  con- 
structed for  the  road  in  a  number  of  years. 
John  is  also  building  the  Centralia,  111.,  new 
yards  for  the  same  road. 

J.  W.  Williams  has  just  finished  a  small 
contract  for  the  Nashville,  Chattanooga  &  St. 
Louis  R.  R.  in  this  city.  He  graded  yards  in 
the  eastern  section  of  the  city  and  did  some 
quick  work  too.  J.  W.  states  that  he  is  amply 
equipped  to  take  on  some  large  sub-division 
contracts  in  Memphis  and  much  prefers  this 
sort  of  work. 

Mike  Roach,  who  has  just  returned  from 
an  inspection  trip  of  the  Huntington  levee  con- 
tract being  built  by  his  firm  at  Rex,  Miss., 
for  the  Mississippi  Levee  Board,  and  reports 
wonderful  progress  being  made  by  the  steam 
shovels  at  work  on  the  big  dike.    Mike  was 
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hunting  for  some  Austrian  labor  to  handle 
the  night  shifts,  but  the  weather  proved  too 
warm  to  get  the  foreigners  to  this  country, 
so  he  finally  raised  the  prices  of  negro  labor 
and  quickly  filled  up  his  camp. 

Charlie  Siler  reports  that  he  will  soon  fin- 
ish at  Wilson,  Ark.,  and  will  be  in  the  market 
for  other  work.  Charlie  has  been  building  a 
new  200,000  cu.  yds.  loop  for  the  Government 
and  by  completing  the  work  before  high  water 
and  bad  weather  has  heaped  upon  himself 
much  praise  and  many  congratulations.  Charlie 
has  a  wonderful  faculty  for  keeping  labor. 
When  every  one  else  is  short.  Charlie  seems 
to  have  enough  to  get  all  his  teams  out  and 
it  is  this  trait  of  his  that  has  enabled  him  to 
do  such  good  work  on  the  Government  con- 
tract, for  the  past  summer  has  been  a  hard 
one  on  labor  and  most  of  the  contractors  on 
the  river  have  been  short  more  or  less  of  the 
time. 

Martin  Jennings  and  the  Lowrance  boys, 
who  are  building  the  large  Atherton  Loop  con- 
tract below  Vicksburg.  certainly  piled  up  some 
dirt  last  month  and  both  contractors  are  well 
pleased  with  the  manner  in  which  they  have 
been  handling  the  situation.  The  levee  loop 
is  under  the  personal  direction  of  A.  Miller 
Todd,  Assistant  Engineer  to  Capt.  T.  A.  Wood- 
ruff of  the  United  States  Army  Engineers. 

Monte  Gardiner,  the  Assistant  Government 
Engineer  at  Memphis,  and  who  is  in  charge 
of  the  large  willow  mattresses  which  the 
United  States  is  building  at  Sunflower  Land-' 
ing,  Miss.,  for  the  protection  of  caving  banks, 
returned  to  Memphis  last  week  after  an  ex- 
tensive inspection  trip  of  the  various  contracts 
under  his  supervision.  Monte  seemed  well 
pleased  with  the  progress  of  the  forces  which 
Uncle  Sam  has  hard  at  work. 

The  St.  Francis  Levee  Board  has  moved  its 
offices  to  Marion,  Ark.,  having  discontinued 
those  which  it  maintained  in  the  Randolph 


Building  this  city  for  so  many  years.  It  is  said 
that  according  to  the  laws  of  Arkansas  under 
which  the  board  was  given  life,  it  was  illegal 
to  maintain  offices  outside  the  latter  state. 

Texas. 

®The  Medina  Irrigation  Co.,  San  Antonio. 
Texa.,  has  awarded  the  contract  for  a  canal, 
for  which  bids  were  opened  Oct.  30,  to  Roach 
&  Stansell,  Memphis.  Tenn.,  and  Foster  Crane, 
Boise,  Idaho,  acting  jointly.  The  work  calls 
for  the  building  of  twelve  or  more  contract 
sections  of  the  west  canal,  located  about  23 
miles  west  of  San  Antonio  and  having  an  ag- 
gregate length  of  approximately  28  miles. 
Canals  will  have  bottom  widths  of  20  ft.  in 
level  ground,  15  ft.  in  sidehill  work,  10  ft.  in 
concrete  lined  channels  and  will  include  ap- 
proximately 1.4011,11(111  cu.  yds.,  classified  exca- 
vation material,  two  reinforced  concrete  sy- 
phons, concrete  culverts,  flume  approaches  and 
bridge  crossings. 

Steps  are  being  taken  to  again  vote  on  the 
proposition  for  forming  a  drainage  district 
to  embrace  Texas  City  and  adjacent  terri- 
tory. This  proposition  was  defeated  at  an 
election  about  two  months  ago,  but  if  is  now 
believed  that  the  voters  in  the  proposed  dis- 
trict will  give  the  Toject  their  support.  E.  N. 
Sanctuary,  Galveston.  Tex.,  is  the  engineer. 

Utah. 

The  Utah  Conservation  Co.,  mentioned  in 
our  last  issue  has  elected  the  following  offi- 
cers :  President,  Lewis  S.  Hill,  Salt  Lake 
City ;  Vice  President,  John  Dern ;  Secretary, 
C.  H.  Carlquist ;  Treasurer,  O.  C.  Beebe. 
About  $100,000  has  been  subscribed  to  the 
scheme,  part  of  which  will  offset  the  costs 
of  development  and  organization.  The  proj- 
ect, it  is  said,  will  involve  from  $5,000,000  to 
$10,000,000,  and  comprehends  the  conserva- 
tion of  the  flood  waters  of  the  Provo  and 
Weber  rivers  for  the  bringing  under  irriga- 


tion of  250.000  or  more  acres  of  heretofore 
arid  land  in  Salt  Lake,  Utah,  Toole  and  Weber 
counties.  The  flood  waters  are  to  be  stored  in 
reservoirs  and  brought  to  the  tracts  desig- 
nated by  means  of  canals  and  syphons.  The 
initial  steps  of  the  company  will  not  include 
the  total  area  given,  more  ground  being 
brought  under  irrigation  as  the  company  pro- 
gresses in  its  comprehensive  plan. 

Utah  Lake  Distributing  Co.  of  Provo  has 
been  incorporated  with  a  capital  stock  of 
$100,000  to  engage  in  a  general  irrigation  and 
water  distribution  project.  Joseph  R.  Mur- 
doch is  president  and  Royal  J.  Murdoch  is 
secretary. 

Washington. 

®Mathieson,  Mudd  &  Hans,  Sunnyside, 
Wash.,  have  been  awarded  a  contract  at  $11,- 
240  by  the  U.  S.  Reclamation  Service,  for 
the  construction  of  a  portion  of  the  main 
canal,  Sunnyside  unit  of  the  Yakima  irriga- 
tion project.  Wash.  The  work  involves  the 
excavation  of  about  25,000  cu.  yds.  of  material. 

Wisconsin. 

•J-Bids  will  be  received  until  2  p.  m.,  Nov. 
17,  by  commissioners  of  Koshkonong,  Mud 
Creek  Drainage  District,  at  office  of  Buell  & 
Lucas,  attorneys,  Madison,  Wis.,  for  con- 
structing a  main  ditch  and  laterals.  The 
main  ditch  will  be  13%  miles  long,  8  to  26 
ft.  wide  at  bottom,  average  depth  5.5  ft.,  slopes 
1  to  1,  requiring  excavation  of  270,000  cu.  yds.: 
floating  dredge  work.  There  will  be  28  lat- 
erals, aggregating  11.1  miles  in  length,  2  ft. 
wide  at  bottom,  4  ft.  deep,  slopes  1  to  1,  con- 
taining 62,500  cu.  yds.,  dry  land  excavation. 
Three  railroad  bridges  and  seven  highway 
bridges  are  to  be  constructed.  The  soil  is 
muck,  clay  and  gravel,  and  nearest  railroad 
station  is  Deerfield,  one  mile  from  starting 
point  of  the  work.  E.  R.  Jones,  Madison,  Wis., 
is  engineer  for  the  district. 


WATER-WORKS 


Alabama. 

An  election  will  be  held  in  Union  Springs, 
Ala.,  on  Xov.  13,  for  the  purpose  of  voting 
on  the  issuance  of  bonds  to  the  amount  of 
$5,000  for  the  construction  of  a  stand  tower. 

The  J.  B.  McCrary  Co.,  Consulting  En- 
gineers, 1311  Empire  Bldg.,  Atlanta,  Ga.,  has 
been  employed  by  the  city  of  Hurtsboro,  Ala., 
to  prepare  plans  for  the  construction  of  a 
waterworks. 

Arkansas. 

•J»Bid-  will  be  received  until  2  p.  m.,  Xov. 
20,  by  Russellville  Water  &  Light  Co.,  Rus- 
sellville, Ark.,  for  furnishing  material  and 
constructing  a  water  works  system  in  the  city 
of  Russellville.  The  water  works  system  to 
consist  of  22,000'  10"  wood  stave  pipe:  1,100' 
10"  cast  iron  pipe;  3,075'  8"  cast  iron  pipe; 
9,025'  0"  cast  iron  pipe;  5,680'  I"  cast  iron 
pipe;  IX  gate  valves  with  boxes;  12  lire  hy- 
drants; <i  air  pressure  valves;  2  500,000  gal- 
lons per  day  motor  driven  turbine  pumps ;  2 
30  H.  P.,  220  volt,  three  phase,  60  cycle  in- 
duction motors;  I  pump  station  and  coagulat- 
ing house;  and  a  coagulating  reservoir.  Plans 
and  specifications  ma)  be  seen  in  the  office 
of  the  company  at  Russellville,  or  in  the  of- 
fice of  the  engineers,  Fullcr-Coult  Co.,  Chem- 
ical Bldg.,  St.  Louis.  Mo.  Extra  sets  of  plans 
and  specifications  may  be  obtained  from  the 
engineers  upon  payment  of  $3.(10  to  cover 
cost  of  printing  same. 

The  City  Council  of  Kat  ie,  Ark.,  has  grant- 
ed twt)  franchises  to  Janu  s  7.  .  George  of 
Memphis,  Tenn.,  one  for  the  privilege  of 
Operating  the  water  system,  and  the  other  the 
electric  light  and  power  plant. 

California. 

I  be  Sierra  Electric  Power  Co.,  of  Oakland, 
'  al  .    has    l»Mi    incorporated    with    a  capital 

ItOCM   of  $8,000,  ,   to  go   into  the  electric 

light,  power  and  water  bunnies*.    The  incor- 


porators are :  Charles  Gross,  J.  E.  Bowes, 
E.  A.  Herman,  E.  L.  Breed  and  M.  S.  Ham- 
ilton, all  of  Oakland. 

The  City  Trustees  of  Fullerton,  Cab,  as 
petitioned,  have  appointed  a  committee  to  in- 
vestigate the  problem  of  available  water 
supply  and  sites  for  a  municipal  water  plant. 
Robert  Meyers  is  a  member  of  the  committee. 

Colorado. 

The  citizens  of  Hugo,  Colo.,  on  Oct.  31 
voted  bonds  in  the  sum  of  $30,000  for  the  in- 
stallation of  a  muncipal  water  plant.  Peter 
O'Brien  of  Denver  is  engineer  in  charge. 
Georgia. 

®The  contract  for  the  construction  of  a 
water  works  system  in  the  city  of  Fairburn, 
Ga.,  has  been  awarded  to  the  J.  B.  McCrary 
Co.,  1311  Empire  Bldg..  Atlanta,  Ga. 

Consulting  Engineer  J.  B.  McCrary  Co., 
1311  Empire  Bldg.,  Atlanta.  Ga.,  has  been 
engaged  by  the  city  of  Chipley,  Ga.,  to  pre- 
pare plans  for  the  construction  of  a  water- 
works system  at  an  estimated  cost  of  $20,000. 

The  City  Council  of  Marshallville,  Ga.,  has 
let  a  contract  to  furnish  the  town  with  water 
and  lights  to  J.  C.  Walker,  president  of  the 
Georgia  Banking  Co.,  of  Marshallville.  A 
stock  company  capitalized  at  about  $40,000 
will  be  organized  to  carry  out  the  contract. 
The  light  plant  will  be  installed  first. 

Illinois. 

•gtBidl  will  be  received  until   10  a.  in.,  Nov. 

20,  by  Mayor,  Springfield,  111,  for  the  erec- 
tion "f  a  municipal  station  pumping  station 

building  including  a  pump  pit,    W.  J.  Spauld 

mg  is  Commissioner  of  Public  Property. 

•(•Bidi  will  be  received  by  I..  E,  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  II  a.  m  ,  Nov.  13,  for  furnishing  labor, 
materials,    etc.,    ncccssan    to    construct  and 

delivei  t"  68th  St.  pumping  station,  68th  St. 

and  Ogleiby  Ave.,  2  cast  iron  pump  plungers. 


2  steel  plunger  rods,  bronze  plunger  stuffing, 
box  throat  linings  for  No.  7  (Snow  pumping 
engine).  Cash  or  certified  check  for  $1001 
must  accompany  proposal. 

Following  are  the  low  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering to  the  Meter  Mechanical  Division 
Shops,  2330  Indiana  Ave.,  brass  union  nipples 
in  conformity  with  specifications  and  plans. 
2,000  %-in.  brass  union  nipples,  20  cts.  each.; 
1,000  l-in.  brass  union  nipples.  34  cts.  each; 
500  1%-in.  brass  union  nipples,  55  cts.  each. 
Fidelity  Brass  Manufacturing  Co..  730  W. 
Monroe  St.,  was  low  bidder.  Bids  opened 
October  20. 

The  town  of  San  Jose,  111.,  is  making  prep- 
arations for  the  complete  overhauling  of  the 
water  system.  Plans,  specifications  and  es- 
timates are  being  made  by  Engineers  Mel- 
luish  &  Broyhill.  of  Bloomington,  111.  An 
artesian  well  will  be  put  down,  a  pump  sta- 
tion will  be  erected  and  new  machinery  in- 
stalled. The  pipe  line  system  will  be  com- 
pletely overhauled.  The  improvements  will' 
cost  about  $10,000. 

Indiana. 

The  Town  Board  of  Broad  Ripple,  lud..  re- 
cently granted  a  franchise  to  the  Indianapolis 
Water  Co.,  of  Indianapolis,  lnd„  to  supply 
the  town  with  water.  A  pumping  station  will 
he  constructed. 

Maryland. 

*J*l!ids  will  be  received  until  noon,  \o\ 
15,  by  City  Council  and  Mayor,  Cumberland, 
Mil.,  for  the  construction  of  a  new  water 
supply  system  for  Cumberland  including  8 
miles  of  30  in.  wood  stave  pipe,  a  concrete 
dam  in  Bedford  Countv.  Pennsylvania;  dis- 
tribution reservoir  and  30  to  21  in.  connecting 
mains  in  Cumberland.  The  entire  work  is 
to  be  let  at  one  contract.  A  certified  check 
lor  $20,000  must  be  filed  Willi  each  bid. 


•J«  indicatcn  work  now  open  for  bids.    •  indicates  a  contract  let  recently. 
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The  Board  of  Estimates  of  Baltimore,  Md., 
has  granted  an  appropriation  of  $100,00(1 
asked  by  the  Fire  Commissioners  for  the 
completion  of  the  high-pressure  pipe-line  sys- 
tem. This  line,  when  completed,  will  cost 
the  city  annroximately  $1,000,011(1.  Daniel  B. 
Banks  is  engineer  in  charge  of  the  work. 

Massachusetts. 

^Following  bids  were  opened  Oct.  27  by 
the  Board  of  Public  Works  of  Boston,  Mass., 
for  the  re-laying  of  water  pipe  in  Chandler, 
Appleton,  West  Canton  and  Montgomery  Sts., 
city  proper:  Thomas  Burke,  $2,402;  Chas. 
M.  Callahan,  $2,489;  J.  A.  Costello  &  Co., 
$2,740;  John  E.  Palmer,  $3,042;  John  T. 
Shea.  Jr.,  $3,243;  D.  E.  Lynch,  $3,705.  Award- 
ed to  Thomas  Burke.  Engineer's  estimate, 
$2,75o. 

®J.  P.  O'Reordan,  ti  City  Square,  Charles- 
town,  Mass.,  has  been  awarded  the  contract 
by  the  Department  of  Public  Works  of  Bos- 
ton, Mass.,  for  widening  and  deepening  the 
channel  at  the  Calf  Pasture  pumping  station, 
for  $10,920.    Bids  were  opened  Oct.  30. 

©Following  bids  were  opened  Oct.  27  bv 
the  Board  of  Public  Works  of  Boston,  Mass., 
for  the  re-laying  of  water  pipe  in  Braintree, 
Franklin  and  Hane  Sts.,  Brighton:  Hugh 
McNulty,  $1,060;  Antony  Cefalo,  $1,251; 
Murphy  &  Dolan,  S1.471 ;  R.  Cartullo,  $1,094; 
John  E.  Palmer.  $1,99(1.  Awarded  to  Hueh 
McNulty.     Engineer's  estimate,  $1,350. 

The  citizens  of  North  Egremont,  Berkshire 
County,  Mass.,  are  agitating  the  installation 
of  a  gravity  water  supply  system  for  the  vil- 
lage. It  is  proposed  to  secure  water  from 
springs  in  the  mountain  near  the  village. 

Minnesota. 

•J*Bids  will  be  received  until  7 :30  p.  m., 
Nov.  24,  by  Henry  N.  Knott,  City  Clerk,  Min- 
neapolis, Minn.,  for  furnishing  the  city  of 
Minneapolis  for  use  at  the  filtration  plant, 
boilers,  in  accordance  with  specifications  on 
file  in  the  office  of  the  City  Engineer.  Cer- 
tified check  for  $100  required  with  bid. 

^•Bids  will  be  received  until  7 :30  p.  m., 
Nov.  .10,  by  Henry  N.  Knott,  City  Clerk,  Min- 
neapolis, Minn.,  for  furnishing  the  city  with 
a  calking  machine  for  the  use  of  the  Water 
Works  Department,  in  accordance  with  the 
plans  and  specifications  on  file  in  the  office 
of  the  City  Engineer.  Certified  check  for 
$25  required  with  bid. 

Mississippi. 

The  special  committee  appointed  recently 
by  the  City  Council  of  Vicksbur".  Miss.,  to 
consider  the  matter  of  a  special  election  and 
bond  issue  for  oublic  improvements,  has  rec- 
ommended the  calling  of  an  election  for  Dec. 
12,  to_  issue  bonds  for  the  construction  and 
operation  of  a  water  plant. 

Missouri. 

•J«Bids  will  be  received  until  7 :30  p.  m., 
Nov.  27,  by  City  Clerk,  Pacific,  Mo.,  for  fur- 
nishing material  and  constructing  a  munici- 
pal water  works  system. 

The  citizens  of  Lamar.  Mo.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $7(1.000  for  the  construction  of  a 
municipal  light  and  water  plant.  The  present 
water  plant  in  use  in  the  city  has  been  offered 
for  sale  to  the  city.  The  water  works 
system  will  consist  of  1,100'  8"  wood 
pipe;  850'  8"  cast  iron  pape ;  4,100'  6" 
cast  iron  pipe;  11,600'  4"  pipe;  1,440' 
2"  ealv.  iron  pipe ;  20  fire  hydrants ;  20  gate 
valves  with  boxes:  one  reinforced  concrete 
reservoir ;  one  sand  and  gravel  filter ;  2  250 
gallon  per  min.  turbine  pumps,  2  220  volt;  60 
eye.  single  phase  electric  motors,  one  of  5 
and  the  other  of  20  H.  P.;  one  brick  build- 
ing. Alternate  bids  will  also  be  received  on 
internal  combustion  engines  of  5  and  20  H. 
P.  respectively.  Plans  and  specifications  mas- 
he  seen  at  the  office  of  the  City  Clerk,  Pacific, 
Mo.,  or  in  the  office  of  the  engineer,  Fuller- 
Coult  Co.,  Chemical  Rldg.,  St.  Louis,  Mo. 
Extra  sets  of  plans  and  specifications  may  be 
obtained  from  the  engineers  upon  payment 
of  $3.00  to  cover  the  cost  of  printing  same. 


Nebraska. 

The  citizens  of  Tecumseh,  Neb.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  in 
the  sum  of  $7,500  for  a  new  concrete  water 
reservoir  and  connections. 

New  Jersey. 

The  Commission  of  the  borough  of  Haw- 
thorne, N.  J.,  has  decided  to  join  with  the 
other  municipalities  that  have  made  applica- 
tion for  a  state  supply  of  water  through  the 
State  Water  Supply  Commission.  An  appro- 
priation has  been  voted  for  the  continued 
investigation  of  the  Wanaque  plan  by  the 
state. 

New  York. 

®The  American  Pipe  &  Construction  Co., 
of  Philadelphia,  Pa.,  contractors  for  the  con- 
struction of  a  filter  plant  at  Niagara  Falls, 
N.  Y.,  for  the  Western  New  York  Water 
Co.,  has  let  a  sub-contract  to  the  Dravo- 
Doyle  Co.,  Lewis  Bldg.,  Pittsburgh,  Pa.,  for 
furnishing  and  installing  pumps  and  motors. 
A  contract  has  also  been  awarded  to  the 
Farrar  &  Trefts  Co.,  00  Perry  St.,  Buffalo, 
N.  Y.,  for  constructing  sedimentation  tanks 
and  standpipes. 

The  citizens  of  Waterford,  N.  Y.,  are  agi- 
tating the  installation  of  a  filter  plant.  The 
estimated  cost  is  $50,000. 

Estimates  are  being  made  by  the  engineers 
of  the  Rochester,  Syracuse  &  Eastern  Rail- 
way for  the  changing  of  the  location  of  the 
pumping  station  of  the  power  house  in  the 
city  of  Lvons,  N.  Y.  The  work  will  cost 
approximately  $40,000. 

An  election  will  be  held  in  Brockport,  N. 
Y.,  on  Nov.  9  for  the  purpose  of  voting  on 
the  proposition  to  expend  $1,000  on  pros- 
pecting and  sinking  wells  to  improve  the 
water  supply. 

North  Carolina. 

®The  Board  of  Water  Commissioners  of 
Charlotte,  N.  C,  has  recently  purchased  from 
the  General  Electric  Co.,  of  Schenectady,  N. 
Y.,  two  350  h.p.  motors  three  150  k-v-a  trans- 
formers, of  the  self-cooling,  out-door  type, 
with  44,000-volt  switch  and  complete  switch 
board.  The  contract  price  is  $7,398.  This 
contract  is  the  last  to  be  made  for  which  bids 
were  opened  on  Oct.  17,  in  connection  with 
the  waterworks. 

Ohio. 

An  election  was  held  in  Worthington,  O., 
on  Nov.  7  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $20,000 
for  the  construction  of  a  waterworks  system, 
for  which  Burgess  &  Long  of  Columbus,  O., 
are  engineers.    W.  P.  Vest  is  Village  Clerk. 

The  City  Council  of  Dayton,  O.,  has  passed 
an  ordinance  providing  for  the  issuance  of 
bonds  in  the  sum  of  $31,500  for  the  pur- 
chase of  the  land  along  the  Mad  River,  near 
Tate's  hill,  for  water  supply  purposes. 

Plans  have  just  been  announced  bv  Supt. 
Smith  of  the  Waterworks  Department  of 
Cleveland,  O.,  for  a  15,00<l,000-gal.  reservoir 
to  be  constructed  at  the  city  farm  at  War- 
rensville  during  the  coming  year  at  a  cost 
of  $156,000.  The  estimate  includes  the  cost 
of  a  16-in.  main  from  the  Woodland  water 
tower.    Robert  Hoffman  is  City  Engineer. 

Oklahoma. 

The  City  Council  of  Heavener,  Okla.,  in- 
tends to  erect  a  dam  135  ft.  long  across 
Blackfork  River  for  the  purpose  of  con- 
serving a  supply  of  water  at  times  when 
the  river  is  low.  New  plans  and  specifications 
have  just  been  prepared. 

The  Benham  Engineering  Co.,  812-13-14 
.American  Nat.  Bank  Bldg.,  Oklahoma  City, 
Okla.,  are  preparing  plans  and  soecifications 
for  waterworks  and  electric  light  plant  ex- 
tensions in  the  city  of  Kingfisher,  Okla. 
Bonds  have  been  voted  in  the  sum  of  $30,000. 

Pennslyvania. 

The  State  Water  Supply  Commission,  Har- 
risburgh,  Pa.,  has  approved  the  following  ap- 
plications :  Lehman  Water  Co.,  Pike  County  : 
Wayne  Water  Co.,  North  Manheim  Town- 
ship. Schuylkill  County;  Cressona  Water  Co., 


borough  of  Cressona,  Schuylkill  County; 
New  Jersey  Zinc  Co.  (of  Pennsylvania ) ,  for 
permission  to  construct  an  intake  pier  and 
conduits  in  the  Lehigh  River,  in  Lower  Tow- 
amensing  Township,  Carbon  County. 

The  State  Water  Supply  Commission,  Har- 
risburg,  Pa.,  has  disapproved  the  following 
applications:  Tobyhauna  Water  Co.,  Mon- 
roe County;  Shanuopin  Heights  Water  Co., 
Beaver  County. 

I  he  State  Water  Supply  Commission,  Har- 
risburg,  Pa.,  is  holding  the  following  appli- 
cations tinder  advisement ;  Weaverstown 
Water  Co.,  township  of  North  Lebanon,  Le- 
banon County;  Marion  Center  Water  Co.,  In 
diana  County;  Gilberton-Sehm  lkill  Water 
Co.,  and  Girardville  Water  Co.,  for  an  exten- 
sion of  the  charter  of  the  Oak  Grove  Water 
Co. ;  Pennsylvania  Water  &  Power  Co.,  for 
permission  to  erect  weir  boards  on  its  dam 
across  the  Susquehanna  River  at  McCall 
Ferry. 

A  further  extension  of  the  city's  filtration 
plant  is  contemplated  by  the  Bureau  of  Wa- 
ter of  Philadelphia,  Pa.  Extensions  and  ad- 
ditions to  the  preliminary  filter  beds  at  the 
Belmont  plant  at  an  estimated  cost  of  $600,- 
000  has  been  recommended  to  the  Director 
of  Public  Service.  The  present  capacity  of 
the  plant  is  43,000.000  gals ;  it  is  proposed  to 
increase  this  to  60,000,000  gals. 

South  Carolina. 

©Prater  &  Boyd  of  Charlotte,  N.  C,  have 
been  awarded  the  contract  by  the  Sewage 
Commission  of  Rock  Hill.  S.  C,  for  the 
construction  of  five  Imhoff  tanks,  two  sprink- 
ler filters  and  one  double  contact  bed,  for 
which  bids  were  opened  Sept.  25.  The  con- 
tract price  is  $49,000.  Thomas  W.  Cothran 
of  Rock  Hill,  is  consulting  engineer. 

The  Waterworks  Commission  of  Dillon,  S. 
C,  has  sold  bonds  in  the  sum  of  $77. (inn  to 
Ulen  &  Co.,  of  Chicago,  111.,  for  the  installa- 
tion of  a  waterworks  and  sewerage  in  Dillon. 
The  contract  for  the  work  has  been  let. 

Mayor  L.  P.  Kinder  of  Kingstree,  S.  C, 
will  sell  bonds  Nov.  11  to  the  amount  of  $28,- 
000  for  waterworks.  LeRoy  Lee  is  chairman 
of  the  Board  of  Public  Works. 

South  Dakota. 

The  city  of  Sioux  Falls,  S.  Dak.,  has  pur- 
chased the  standpipe,  a  number  of  valves 
and  the  ground  on  which  the  standpipe  stands 
of  the  old  water  company  for  a  consideration 
of  $6,000. 

Tennessee. 

The  Board  of  Public  Works  of  Nashville, 
Tenn.,  has  ordered  the  laying  of  a  6-in.  wa- 
ter main  from  the  present  terminus  of  the 
city  mains,  one  block  inside  the  corporation 
line  on  West  End  Ave.,  to  the  Belle  Meade 
property,  a  distance  of  about  four  miles.  Win. 
W.  Southgate  is  City  Engineer. 

»J»Bids  will  be  received  until  2  p.  m.,  Now 
21,  by  Board  of  Aldermen  and  Mayor,  Obion. 
Tenn.,  for  the  construction  of  water  works. 
Information  may  be  obtained  of  S.  J.  Harris, 
Recorder  and  C.  Jenks,  Engineer.  Union 
City,  Tenn. 

City  Clerk  Ennis  M.  Douglass  of  Memphis, 
Tenn.,  will  sell  bonds  in  the  sum  of  $250,000 
Nov.  28,  for  waterworks.  E.  H.  Crump  is 
Mayor. 

Texas. 

•}»Bids  will  be  received  until  Nov.  10,  by 
City  of  Harlingen,  Texas,  for  the  construc- 
tion of  water  works  and  electric  light  plant 
including  power  plant,  pipin".  building,  water 
tower,  etc.,  complete.  A.  W.  Cunningham  is 
Mayor. 

®The  City  Commissioners  of  Dallas,  Tex., 
have  awarded  the  contract  for  the  installation 
of  air  lifts  in  four  Woodbine  and  Paluxy 
wells  to  the  Harris  Air  Lift  Co.  The  com- 
pany guarantees  to  bring  1,336,000  gals,  from 
the  wells. 

The  City  Attorney  of  Brownsville.  Tex., 
on  Oct.  28  sold  bonds  to  the  amount  of  $50,- 
000  for  the  purpose  of  extending  the  city's 
electric  light  and  water  systems. 

It  is  planned  by  J.  R.  Black  of  Cotulla. 
Tex.,  to  construct  a  dam  across  the  Nueces 
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River  to  form  a  storage  reservoir  for  irri- 
gating 12,000  acres  of  land,  at  an  estimated 
cost  of  $25,000.  A  hydroelectric  plant  and 
cotton  mill  will  be  constructed  in  connection 
with  the  reservoir. 

Reports  from  Balhorhea  .and  Toyahvale, 
Tex.,  state  that  the  water  users  of  the  Pecos 
Valley  in  the  vicinity  of  Toyah  Creek  have 
accepted  the  proposition  placed  before  them 
by  Judge  James  Ross  of  Pecos,  Tex.,  who 
represents  Cobe,  McKenna  &  Co.,  of  Chicago, 
111.,  which  proposition  calls  for  the  building 
of  a  reservoir  near  the  town  of  Balmorhea, 
located  37  miles  southwest  of  Pecos  on  the 
Pecos  Valley  Southern  Ry. 

The  City  Council  of  Austin,  Tex.,  has  au- 
thorized Councilman  Bartholomew,  head  of 
the  water  department,  to  make  the  neces- 
sary extension  of  a  water  main  to  the  site 
of  the  dam,  so  as  to  furnish  water  to  the 
builders  of  the  Colorado  River  dam.  Eight- 
in.  pipe  will  be  used.  Frank  S.  Taylor  is 
resident  Engineer. 

The  City  Commissioners  of  Dallas,  Tex., 
are  considering  the  building  of  another  dam 
up  Elm  Fork,  above  the  California  Crossing 
dam. 

The  City  Commissioners  of  Dallas,  Tex., 
on  Nov.  1  instructed  the  City  Secretary  to 
advertise  for  bids  for  the  sinking  to  the 
Trinity  sands  of  two  wells  in  Oak  Cliff  and 
at  Bachmans.  In  addition  the  Commission- 
ers are  considering  the  sinking  of  another 
large  Trinity  well  at  Record  station,  or  at 
least  at  Paluxy  well  at  that  place. 

Utah. 

Supt.  John  M.  Holdaway  of  the  Provo, 
Utah,  waterworks,  and  City  Engineer  Elmer 
Jacobs  are  preparing  to  build  a  network  of 
laterals  in  Provo  canyon  for  the  purpose  of 
bringing  all  of  the  water  given  the  munici- 
pality by  the  court  of  this  city.  A  500-ft. 
lateral  will  be  laid  to  catch  the  water  from 
a  point  near  the  Upper  Falls  resort,  where 
three-fourths  of  a  second-ft.  is  now  flow- 
ing into  the  river.  It  is  also  proposed  to 
run-  a  2,000-ft.  pipe  line  from  the  Phillip's 
springs  to  the  South  Guard  Quarter  springs 
and  into  the  main  line  near  the  Thier  bridge, 
in  order  to  stop  the  seepage. 

Vermont. 

The  voters  of  RutlanJ,  Vt.,  at  a  special 
election  held  Oct.  31  voted  against  the  is- 
suance of  bonds  for  the  installation  of  a  fil- 
tration  plant.     The   city   will   apply   to  the 


Public  Service  Commission  for  an  amend- 
ment to  its  charter  authorizing  the  City 
Council  to  take  lands  within  or  with- 
out the  city,  for  the  purpose  of  establish- 
ing increasing  and  maintaining  reservoir  and 
pipe  lines  for  the  preservation  and  protec- 
tion of  its  water  supply.  It  was  proposed  to 
issue  bonds  in  the  sum  of  $200,000  to  con- 
struct a  40,000,000-gal.  reservoir.  P.  W.  Cle- 
ment is  Mayor. 

Washington. 

^■Bids  will  be  received  until  3  p.  m.,  Dec. 
5,  by  C.  N.  Long,  Town  Clerk,  Elma,  Wash., 
for  furnishing  material  and  constructing  a 
water  works  system  and  pumping  plant.  Bids 
will  be  received  on  the  following  sections : 
1,  for  building  water  works  system;  2,  for 
digging  and  backfilling  of  trench  for  pipe; 
3,  for  furnishing  and  installing  pipe.  Plans 
and  specifications  mav  be  had  of  the  clerk 
or  of  L.  C.  Kelsey,  Consulting  Engineer,  404- 
5  Selling  Bldg.,  Portland,  Ore. 

®W.  H.  Mitchell  of  Seattle,  Wash.,  has 
been  awarded  the  contract  for  the  installa- 
tion of  a  water  system  in  Asotin,  Wash.,  for 
$23,480.  1 

The  preliminarv  survey  of  the  proposed 
route  of  a  pipe  line  from  the  Newaukum 
River  down  the  right  of  way  for  the  city  of 
Centralia,  Wash.,  has  been  completed.  The 
line,  13^4  miles  in  length,  with  a  16-in.  wood 
main,  would  cost  $100,000.  A  20-in.  main 
over  the  same  route,  which  would  be  needed 
in  the  event  a  joint  gravity  water  system  is 
worked  out  with  Chehalis,  is  estimated  at 
$135,000.  The  right  of  way  will  be  donated 
by  the  Eastern  Railway  &  Lumber  Co.,  and 
the  Weyerhaeuser  Timber  Co. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  for  the 
construction  of  water  mains  on  Fourth  Ave. 
South,  from  Main  to  Holgate  Sts :  Wash- 
ington Construction  Co.,  $14,803;  Nelson  & 
Carlson,  $17,054;  American  Contracting  Co., 
$14,825;  Jahn  Construction  Co.,  $14,540;  C. 
F.  Graff,  $14,730;  Sparger  Concrete  Co.,  Col- 
man  Bldg.,  Seattle,  $13,923,  lowest  bidder; 
T.  Ryan,  $14,973;  J.  S.  Ritchie,  $14,038;  C. 
Geskie  &  Co.,  $1,850;  Hansen  &  Co.,  $2,037; 
Haydon  &  Sons,  $2,173;  J.  E.  Engstrom,  3609 
W.  G2nd  St.,  Ballard,  Seattle,  $1,619,  lowest 
bidder,  and  Washington  Engineering  Co., 
$1,849. 

West  Virginia. 

The  Warwood  Water  &  Light  Co.,  of  War- 
wood,  W.  Va..  has  been  incorporated  to  con- 


struct a  waterworks  system  in  that  city. 
John  A.  Moore  is  Secretary. 

Wisconsin. 

•£»Bids  will  be  received  until  10 :30  a.  m.,| 
by  Department  of  Public  Works,  Milwaukee 
Wis.,  for  furnishing  all  the  material  for  con- 
structing a  concrete  cistern  and  two  pipe  > 
lines  at  the  power  house  at  the  incinerator  in 
the  Third  ward.  H.  E.  Briggs  is  Commis- 
sioner of  Public  Works. 

The  Oscar  Claussen  Engineering  Co.,  514- 
515  Nat.  Ger.  Am.  Bank  Bldg.,  St.  Paul, 
Minn.,  has  prepared  *-lans  and  a  preliminary 
estimate  for  water  works  for  the  village  of 
Fox  Lake,  Wis.  A  soecial  election  will  be 
held  Nov.  28  to  vote  on  a  bond  issue  of  $20,- 
000  for  the  project. 

Canada. 

•f«Bids  will  be  received  until  8  p.  m.,  Nov. 
10,  by  J.  W.  Bradley,  Secretary-Treasurer, 
Neepawa,  Man.,  for  laying  about  one  mile 
of  6-in.  and  8-in.  water  pipe.  Chipman  & 
Power,  Engineers,  Winnipeg  and  Toronto. 

•$*Bids  will  be  received  until  noon,  Nov. 
17,  by  Adam  Beck,  Chairman  Hydro-Electric 
Power  Commission  of  Ontario,  Continental 
Life  Bldg.,  Toronto,  Ont,  for  the  construc- 
tion of  a  storage  dam  at  the  outlet  of  Round 
Lake  on  Lot  No.  8C  on  XIII,  of  the  town- 
ship of  Hagerty,  County  of  Renfrew.  Plans, 
specifications,  instructions  to  bidders,  form 
of  tender  and  all  other  necessary  informa- 
tion may  be  obtained  at  the  offices  of  the 
Commission  in  Toronto,  or  from  J.  R.  Stew- 
art, Town  Engineer,  Renfrew,  Ont. 

4«Bids  will  be  received  until  Nov.  20,  by 
W.  McQueen,  City  Clerk,  Vancouver,  B.  CJ 
for  1,900  tons  cast  iron  water  pipe,  38  tons 
special  castings  and  quantity  of  gate  valves, 
valve  boxes  and  hvdrants.  Plans  and  speci- 
fications are  on  file  with  City  Engineer. 

®H.  W.  Weller  has  been  awarded  the  con- 
tract by  the  city  of  Welland,  Ont.,  for  the 
foundation  work  of  the  inlet  to  the  pump- 
house  in  connection  with  the  addition  to  the 
waterworks  plant,  at  an  approximate  cost  of 
$75,000. 

Plans  are  being  comoleted  by  Chipman  & 
Power,  of  Toronto,  Ont.,  and  Winnipeg, 
Man.,  for  the  construction  of  a  new  water 
works  for  the  town  of  Neepawa,  Man.,  esti- 
mated to  cost  $100,000.  The  work  will  in- 
clude a  pipe  system,  pumping  machinery,  fil- 
ters, water  power,  conduit  and  wells.  The 
water  supply  will  be  secured  from  Boggy 
Creek.    Contracts  will  be  let  about  Dec.  15. 
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Alabama. 

An  election  will  be  held  in  Union  Springs, 
Ala.,  on  Nov.  13  for  the  purpose  of  voting 
on  the  proposition  to  issue  bonds  to  the 
amount  of  $30,000  for  the  installation  of  a 
sewer  system. 

Arizona. 

Engineer  J.  T.  Hamilton  of  Chicago,  111., 
has  submitted  plans  for  the  construction  of 
a  new  sewer  system  to  the  city  officials  of 
Globe,  Ariz.,  and  the  same  have  been  approved, 
ft  is  probable  that  bids  for  this  work  will 
be  received  some  time  this  year. 

Arkansas. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov.  9, 
by  S.  L.  Gladisli,  secretary  Sewer  Commis- 
sion, Osceola,  Ark.,  for  construction  of  a 
sanitary  sewer  system  and  disposal  plant.  Cer- 
ijfi,  ,|  /bed   i  t  $500  required  with  bid. 

I  In  in.'   1  ol  h'.arlc,  Ail<  .  is  work- 
ing out  plans  and  arrangements  to  put  in  a 
sanitary  sewerage  system. 

California. 

Kinht-of-way  is  being  secured  by  E  E  Van 
\\  tin.  f.,r  the  city  of  Oakland,  Cal,  tor  the 
construction  of   ru  w    cwci     in  the  annexed 

district  of  the  city. 

indicates  w 


The  towns  of  Anaheim,  Fullerton  and 
Orange  with  possibly  Santa  Ana,  Cal.,  con- 
template constructing  a  joint  sewer  system. 

Property  owners  in  Sewer  District  No.  1 
of  Upper  Fruitvale,  Cal.,  have  petitioned  the 
City  Commissioners  to  commence  the  laying 
of  trunk  line  sewer  in  that  section  of  the 
city. 

Connecticut. 

®The  Board  of  Control  of  Hartford,  Conn., 
has  awarded  the  contract  for  the  construction 
of  the  Chadwick  Ave.  sewer  to  A.  W.  Bryne 
&  Co.,  Inc.,  for  $2,278,  and  the  contract  for 
(lie  Hillside  Ave.  and  Park  terrace  sewer  to 
the  same  company  for  $2,623. 

The  City  Council  of  Hartford,  Conn.,  on 
Nov.  1  requested  the  Board  of  Street  Com- 
missioners to  take  action  relevant  to  the  car- 
rying "lit  of  the  plans  for  the  covering  of  the. 
Gully  Brook.  The  work  has  been  planned  in 
three  sections  and  the  total  estimated  cost  is 

upwards  of  $100,000. 

Georgia. 

The  Bond  Commission  and  Sewer  Commit 
tee  of  Atlanta,  Ga.,  have  taken  steps  lor  the 
cit\    to  pun  base  2*><>  ai  res  of  land  on  Efl 
tretuhment   creek,   near   the   sewage  disposal 
plants  and  the  reformatory  department  of  the 
city  prison. 


Idaho. 

The  special  committee  of  the  City  Council 
of  Wardner,  Ida.,  has  employed  Engineer  H. 
S.  Green  of  Spokane,  Wash.,  to  do  prelim- 
inary work  for  the  proposed  sewer  system, 
to  be  constructed  jointly  by  the  cities  of 
Wardner  and  Kellogg. 

Illinois. 

Plans  are  being  prepared  by  the  Aetna  En- 
gineering Bureau,  17  N.  La  Salle  St..  Chi- 
cago, 111.,  for  the  construction  of  23  miles  of 
sewers  in  the  village  of  Glen  Ellyn,  111.,  to 
cost  approximately  $160,000.  The  work  will 
include  purification  system  with  four  filter 
beds,  each  33x36,  eight  to  24-in.  sewers  to 
be  of  tile.  24  to  30-in.  of  brick.  Bids  for  this 
work  are  to  be  asked  immediately.  Byron 
Williams  is  President  of  the  Board  of  Local 
Improvements. 

Indiana. 

®The  Board  of  Public  Works  of  South 
Hend.  Ind.,  has  awarded  the  contract  for  the 
construction  of  sewers  on  East  Vayne  St. 
and  on  Ninth  St  .  River  Park,  to  riobtD  0 
Roach,  and  the  contract  for  the  construction 
of  the  South  Itend  Ave  pipe  sewer  to  Henry 
])e  Vos. 


ork  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 


November  8.  1911 


ENGINEERING    &  CONTRACTING 


39 


®The  Town  Board  of  Jasper,  hid.,  has 
awarded  the  contract  for  the  construction  of 
a  sewer  system  at  a  cost  of  $25,000.  H.  M. 
Clemens,  manager  of  the  Cannelton  Sewer 
Pipe  Co.  of  Cannelton,  Ind.,  secured  the  con- 
tract for  furnishing  35  car  loads  of  pipe  for 
the  work. 

The  State  Board  of  Health  of  Indiana  has 
ordered  the  city  of  Indianapolis  to  cease  pol- 
luting White  river  by  June  1.  City  Engineer 
Henry  W.  Klausmann  is  now  working  on 
plans  relative  to  sewage  disposal. 

The  City  Council  of  Crawfordsville,  Ind., 
has  approved  of  the  proposed  construction  of 
a  sanitary  sewer  on  John  St.,  between  Col- 
lege and  Jefferson  Sts. 

Iowa. 

®Klaus  A.  Kling  has  been  awarded  the 
contract  by  the  City  Council  of  Fort  Dodge, 
la.,  for  the  laving  of  the  sanitary  sewers 
recently  ordered  for  District  3,  for  $2,787. 
The  Council  also  awarded  the  contract  for 
putting  in  the  sanitarv  sewers  in  District  No. 
I  to  W.  L.  Stuart  for"$5,051.  Bids  on  District 
No.  2  were  rejected  as  being  too  high. 

The  citizens  of  Mount  Pleasant,  la.,  on 
Oct.  24  voted  against  the  issuance  of  bonds 
to  the  amount  of  $30,000  for  the  establish- 
ment of  a  new  sewer  district.  Incorrectly 
stated  in  our  last  issue. 

The  City  Council  of  Des  Moines,  la.,  Hor- 
ace Susong,  City  Clerk,  will  readvertise  for 
bids  for  the  construction  of  Polk  PI.  Sewer 
System,  No.  2064,  including  approximately 
15,833  lin.  ft..  12,  10  and  8  in.  sewer  pipe; 
also  a  pumping  plant  located  near  44th  St. 
and  Grand  Ave.,  consisting  of  two  units  for 
lifting  sewage,  a  concrete  reservoir,  and  a 
6-in.  cast  iron  discharge  pipe  from  a  point 
near  44th  St.  and  Grand  Ave.,  to  the  manhole 
at  43d  St.  and  Grand  Ave.  Bids  were  to  have 
been  opened  Nov.  1. 

The  City  Council  of  Oskaloosa,  la.,  has 
passed  a  resolution  providing  for  the  construc- 
tion of  a  sewer  with  a  10-in.  vitrified  pipe, 
on  Sixth  Ave.,  east  from  the  alley  between 
First  and  Second  Sts.,  thence  east  to  a  point 
10  ft.  east  of  the  east  line  of  Fifth  St. 

Maryland. 

Chief  Engineer  Calvin  W.  Hendrick  of  the 
Sewerage  Commission  of  Baltimore,  Md.,  has 
asked  the  Board  of  Estimates  for  an  appro- 
priation of  $4,250,000  to  carry  on  construc- 
tion work  on  the  sanitary  sewer  system,  which 
will  be  completed  about  1914,  at  an  estimated 
cost  of  $14,500,000.  The  storm  water  sewers 
will  cost  somewhat  over  one-third  that  sum, 
and  about  $1,500,000  has  been  expended  on 
this  branch  of  the  system. 

Following  bids  were  received  by  the  Board 
of  Awards  of  Baltimore,  Md.,  Calvin  W. 
Hendricks,  Chief  Engineer,  Sewerage  Com- 
mission, on  Sanitary  Contract  No.  77.  Sew- 
age Screens  for  Back  River  Disposal  Works, 
and  Storm  Water  Contract  No.  16,  Section  2, 
Jones  Falls  Conduits;  the  bids  on  the  former 
having  been  opened  on  Oct.  18  and  those  on 
the  latter  contract  on  Oct.  25:  The  D'Olier 
Engr.  Co.,  '1421  Chestnut  St.,  Philadelphia, 
Pa.,  $9,645;  Skinner  Ship  Bldg.  &  Drydock 
Co.,  Baltimore,  Md.,  $13,197;  Poole  Eng.  & 
Mach.  Co..  Woodberry,  Baltimore,  Md..  $12.- 
815.  Storm-water  Contract  No.  16 — Fisher 
&  Carozza,  Baltimore,  Md.,  $703,989;  Key- 
stone State  Constr.  Co.,  Philadelphia,  Pa., 
$715,046;  Lane  Bros.  Co..  Altavista.  Va., 
$754,001;  Merrill-Ruckgaber  Co.,  30  Church 
St.,  New  York  City,  $827,575;  Stamper,  Rag- 
land  &  Co.,  Richmond.  Va.,  $821,771;  B.  F. 
Sweeten  &  Son.  Baltimore,  Md.,  $830,320: 
Metropolitan  Contr.  Co.  and  Patrick  McGov- 
ern,  Boston,  Mass.,  $839,687:  Sanford  & 
Brooks.  24  Commerce  St..  Baltimore  City. 
$892,868;  S.  Pearson  &  Son,  507  Fifth  Ave., 
New  York  City,  $1,025,384 ;  J.  F.  Cogan  &  Co., 
280  Broadway,  New  York  City,  $1,086,345. 

Massachusetts. 
•J»Bids  will  be  received  until  noon,  Dec.  5, 
by  L.  K.  Rourke.  Commissioner  Public  Works, 
Boston,  Mass.,  for  the  disposal  of  refuse  for 
a  term  of  10  years.   Certified  check  for  $10,000 


required  with  bid.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

©Following  bids  were  opened  Oct.  27  by 
the  Board  of  Public  Works  of  Boston,  Mass., 
for  the  building  of  catch  basins  and  drains 
in  Dorchester  and  Brighton  :  Murphy  &  Do- 
lan,  $2,251;  Geo.  J.  Regan,  $2,433;  Timothy 
Coughlin,  $2,449;  Mark  H.  Lynch,  $2,589; 
John  McCourt  &  Co.,  $2,712;  engineer's  esti- 
mate, $2,348.    Awarded  to  Murphy  &  Dolan. 

®The  Board  of  Selectmen  of  Brookline, 
Mass.,  has  awarded  the  contract  for  exten- 
sive sewer  and  drain  construction  on  Dean 
road,  Beacon  and  Carlton  Sts.  and  Sewall 
Ave.  to  Michael  J.  O'Hearn. 

®Murphy  &  Dolan  have  been  awarded  the 
contract  for  the  construction  of  catch  basins 
in  various  streets  of  Dorchester  and  Brigh- 
ton, Boston,  for  $2,256.  Bids  were  opened 
Oct.  27. 

The  Boards  of  Health  and  Selectmen  of 
Winchendon,  Mass.,  have  called  a  special  town 
meeting  for  Nov.  8  for  the  purpose  of  discuss- 
ing the  proposed  installation  of  a  sewer  sys- 
tem.   Arthur  F.  Evans  is  town  clerk. 

Michigan. 

®The  Board  of  Public  Works  of  Bay  City, 
Mich.,  has  awarded  contracts  for  the  con- 
struction of  several  sewers,  as  follows,  to 
Meagher  &  Lardner :  Relaying  Center  Ave. 
sewer,  from  citv  limits  to  Green  Ave.,  north 
side  of  street.  $869;  south  side  of  street.  $799; 
29th  St..  main  sewer,  $2,300. 

Minnesota. 

The  Board  of  Public  Works  of  Duluth, 
Minn.,  has  been  instructed  to  advertise  for 
bids  for  the  construction  of  the  Woodland 
main  trunk  sanitary  sewer.  The  estimated 
cost  of  the  sewer  and  direct  connections  is 
about  $60,000. 

The  Board  of  Public  Works  of  Duluth. 
Minn.,  is  to  advertise  for  bids  for  the  con- 
struction of  a  storm  sewer  on  Sixth  St.,  from 
the  east  line  of  Piedmont  Ave.  to  an  outlet 
in  Coffev  creek  at  23rd  Ave.  west.  The  cost 
of  the  improvement  is  estimated  to  amount 
to  about  $3,700. 

Missouri. 

®The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  awarded  the  following  contracts  for 
six  district  sewers :  D.  B.  Kelly,  three ;  E.  F. 
Mignery,  two ;  Olson-Schmidt  Construction 
Co.,  one. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  let  the  contract  for  the  con- 
struction of  the  sanitarv  and  storm  sewer  to 
be  constructed  under  plans  and  specifications 
prepared  by  Paul  McGeehan,  superintendent 
Of  the  sewer  division,  to  Williams  &  Sample 
for  $46,958.  Pipe  varying  in  dimensions  from 
10  ins.  to  40  ins.  will  be  used,  and  all  under 
30  ins.  will  be  of  vitrified  clay  and  above 
that  of  monolithic  concrete  pipe.  The  sewer 
will  drain  the  territory  between  Montgall.  In- 
diana, 35th  and  40th  "Sts. 

The  citizens  of  Union,  Mo.,  at  a  special 
election  held  on  Oct.  28,  voted  the  issuance 
of  bonds  to  the  amount  of  $10,000  for  the 
installation  of  a  sewer  system. 

The  Board  of  Public  Improvements  of  St. 
Louis.  Mo.,  has  had  plans  prepared  for  the 
establishment  of  a  new  sewer  district,  to  have 
its  center  at  Arsenal  St.  and  Ivanhoe  Ave., 
to  be  known  as  Gratiot  joint  sewer  district 
The  estimated  cost  is  $75,000 

Nebraska. 

The  citizens  of  Tecumseh,  Neb.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $7,000.  for  the  laying  of  sewerage 
mains. 

Nevada. 

The  citizens  of  Las  Vegas,  Nev.,  at  a  recent 
election  voted  the  issuance  of  bonds  for  the 
purpose  of  constructing  a  sewer  system. 

New  Jersey. 

•J*Bids  will  be  received  until  2  p.  in.,  Nov. 
13.  by  Board  of  Street  and  Water  Commis- 
sioners. City  Hall,  Jersey  City.  N.  J.,  for 
collection  and  removal  of  ashes  and  garbage 
and  kitchen  refuse  from  all  the  streets  of 


Jersey  City  from  Dec.  1,  1911,  until  Nov.  30. 
1912.  Bids  will  be  received  on  one  or  both 
of  the  following:  No.  1,  for  the  removal  of 
ashes,  garbage  and  kitchen  refuse  without 
separation ;  No.  2,  for  the  removal  of  ashes, 
garbage  and  other  refuse,  including  paper. 
E.  B.  See  is  Clerk. 

®The  New  York  Sewage  Disposal  Co.  of 
New  York  City,  at  $1,800.  has  been  awarded 
the  contract  by  the  Board  of  Trustees  State 
School  of  Agriculture,  Morrisville,  N.  Y.,  J.  J. 
Roberts,  President,  for  sewage  and  sewage 
disposal  plant  at  the  New  York  State  School 
of  Agriculture,  Morrisville.  Bids  were  opened 
Oct.  30. 

The  Street  &  Water  Board  of  Jersey  City, 
N.  J.,  on  Oct.  30  decided  to  readvertise  for 
bids  for  the  removal  of  ashes  and  garbage  for 
which  the  Board  of  Finance  appropriated 
$75,000.  The  lowest  bids  were  submitted  by 
Henry  Byrne  and  were  $13,300  in  excess  of 
the  appropriation. 

New  York. 

The  Board  of  Contract  and  Supply,  John  J. 
Halloran,  Sec'y,  Syracuse,  N.  Y.,  on  Oct.  30 
received  the  following  bids  for  the  construc- 
tion of  sewers :  In  Huntley  tract,  two  and 
one-quarter  miles  long.  C.  J.  Sullivan,  $21,- 
450;  A.  Sposato,  $23,384;  C  T.  Hookway, 
$25,800;  John  Davin,  Jr..  $23,200;  Blanche 
Gaffey,  $23,113,  and  James  Swift,  $24,007 
Cregg  and  other  streets:  P.  Thomas,  $3,280; 
A.  Sposato,  $3,035;  T.  Swift,  $3,515;  S.  Bonn. 
$3,344;  B.  Gaffey.  $3,147;  First  North  and 
other  streets:  J.  Swift,  $3,230:  C.  J.  Sullivan. 
$2,994;  C.  Bonn.  $2,880;  S.  Bonn,  $3,192;  B 
Gaffev.  $3,177;  P.  Thomas,  $3,288:  A.  Sposato. 
$2,520. 

North  Carolina. 

The  town  of  Winston  (P.  O.  Winston- 
Salem,  N.  C),  is  having  surveys  made  by 
Engineer  J.  N.  Ambler  preparatorv  to  the 
construction  of  a  sewer  system  for  East  Win- 
ston. 

Ohio. 

•f»Bids  will  be  received  until  noon,  Nov  10. 
by  the  Director  of  Public  Service,  John  J 
Wenner,  clerk,  Cincinnati,  O.,  for  the  con- 
struction of  a  relief  sewer  in  Linwood  Ave., 
from  Observatory  Ave.  to  the  existing  5%  ft. 
sewer  crossing  Linwood  Ave.,  south  of  Ob- 
servatory Ave. ;  Observatory  Ave.,  from  the 
existing  5^-ft.  brick  sewer  west  of  Shady  lane 
to  Paxton  road;  Erie  Ave.,  from  Shady  lane 
to  Duncan  Ave.,  and  Shady  lane  from  Ob- 
servatory Ave.  to  Erie  Ave.  Certified  check 
for  $2  000  required  with  bid. 

•J»Bids  will  be  received  until  noon,  Nov.  13. 
by  the  Director  of  Public  Service,  F.  G.  Stock- 
ton, secretary.  Toledo,  O.,  for  the  construc- 
tion of  local  sewer  No.  1114  in  alley  between 
Clark  and  Utah  Sts. 

®Director  of  Public  Service  Bernard  Hig- 
gins  of  Springfield,  O..  has  awarded  the  con- 
tract to  W.  F.  Payne  for  laying  an  8-in.  drain 
in  Hillside  Ave.,  for  $.35  ner  lin.  ft. 

City  Engineer  F.  J.  Cellarius  of  Dayton. 
O.,  has  submitted  a  plan  and  estimate  for  the 
construction  of  storm  sewers  in  Dry  Hollow 
creek,  on  the  w-est  side,  to  the  City  Council 
The  system  will  cost  approximately  $100,000 

The  Ohio  State  Board  of  Health  has  ap 
proved  the  proposed  site  of  the  new  sewage 
disposal  works  for  the  city  of  Canton. 

Greist  &  Howard  of  Wooster,  O.,  sub- 
mitted the  low-est  bid  to  the  Director  of  Pub- 
lic Service  of  that  city  for  the  construction 
of  the  East  Henry  St.  sewer.  Other  bidders 
were :  Herring  &  Son  of  Mansfield,  O..  and 
Charles  Zarlengo. 

The  Chamber  of  Commerce  of  Lakewood. 
O.,  is  agitating  a  bond  issue  of  $92,000  for 
the  purpose  of  constructing  an  adequate  storm 
water  sewer  system. 

E.  McShaffrey  &  Son  at  about  $9,000  is 
the  probable  contractor  for  the  construction 
of  a  storm  water  sewer  in  Otto  St.,  Rass 
Ave.,  etc..  in  the  city  of  Akron.  O..  for  which 
bids  were  opened  Oct.  25. 

Oklahoma. 

Commissioner  of  Public  Works  Guy  E. 
Blackwelder   of   Oklahoma   City,   Okla.,  has 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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asked  City  Engineer  Guy  McClure  to  rush 
the  plans  for  a  proposed  sewage  disposal 
plant  for  Packingtown. 

Oregon. 

®The  City  Executive  Board  of  Portland, 
Ore.,  has  let  sewer  extension  contracts  as 
follows:  Milwaukie  and  East  17th  St.,  from 
Crookham  and  East  17th  to  Yukon  and  Mil- 
waukie Sts.  to  William  Lind  for  $11,584; 
Euclid  and  Electric  Heights  district,  to  the 
same  contractor  for  $7,407. 

Pennsylvania. 

®The  town  of  Emsworth,  Pa.,  has  awarded 
the  contract  for  the  construction  of  sewers 
for  approximately  $5,000,  for  which  McBride 
&  Son,  Fitzsimmons  Bldg..  Pittsburgh,  Pa., 
are  Engineers. 

A  number  of  citizens  of  Cheltenham  town- 
ship, Cheltenham,  Pa.,  have  signed  a  protest 
against  the  proposed  $500,000  sewage  loan, 
which  is  to  be  voted  upon  at  the  November 
election,  for  the  installation  of  sewerage  sys- 
tem. 

Rhode  Island. 

®The  Morse-Bulger  Destructor  Co.,  39 
Cortlandt  St.,  New  York  City,  has  been 
awarded  the  contract,  according  to  advices 
from  Newport,  R.  I.,  for  the  construction  of 
a  garbage  crematory  at  the  Naval  Training 
Station  at  Newport.  The  contract  price  is 
$2,850. 

Tennessee. 

Quinn  &  Ellis,  at  $2,478,  submitted  the  low- 
est bid  to  the  Board  of  Public  Works  of 
Nashville,  Tenn.,  for  the  construction  of  a 
sewer  in  alley  No.  202,  between  Fourth  and 
Fifth  Aves.,  North.  The  sewer  will  extend 
from  a  sewer  south  of  Buchanan  St.  to  Clav 
St. 

Texas. 

©According  to  advices  from  Dallas,  Tex., 
the  Works-Coleman  Land  Co.,  Guaranty- 
Bank  Bldg.,  Dallas,  has  awarded  a  contract 
to  the  Dallas  Lime  &  Gravel  Co.  for  the 
installation  of  25,000  lin.  ft.  of  sanitary  sewer 
in  Vickery  Place. 

The  Attorney  General  at  Austin,  Tex.,  has 
approved  the  following  issues  of  bonds  by 
the  city  of  Beaumont,  Tex.,  for  improve- 
ments :   Sewer,   $50,000 ;   street  improvement, 


$25,000;  parks,  $60,000;  school  building,  $25,- 
000 ;  jail,  $15,000,  and  abattoir,  $25,000. 

The  Commercial  Club  of  Celina,  Tex.,  is 
conducting  a  campaign  urging  the  issue  of 
bonds  for  the  installation  of  a  sewerage  sys- 
tem and  for  macadamizing  the  streets  of  the 
city. 

The  City  Council  of  Pecos,  Tex.,  has  called 
an  election  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $50,000 
for  sewer  construction. 

Bids  are  to  be  asked  soon  for  extending 
the  sanitary  sewer  system  of  Waco,  Tex.,  at 
an  estimated  cost  of  $45,000.  Bids  are  now 
being  received  for  extensions  to  the  storm 
water  sewer  system,  estimated  to  cost  $50,000. 
P.  A.  Gorman  is  street  commissioner. 

Utah. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Nov.  17,  by  Board  Public  Works,  H.  G.  Mc- 
Millan, chairman,  Salt  Lake  City,  Utah,  for 
the  following  work:  Constructing  pipe  sewers 
in  sewer  extension  No.  296,  Rice  St.  (Foster 
St.)  north  from  Ninth  South  St.,  between 
State  and  Second  East  Sts. ;  constructing  pipe 
sewers  in  sewer  extension  No.  298,  Jennings 
Ave.,  east  from  Third  West  St.,  between 
North  Temple  and  South  Temple  Sts. ;  con- 
structing pipe  sewers  in  sewer  extension  No. 
295,  East  Ct.,  east  from  Ninth  East,  between 
Fourth  and  Fifth  South  Sts. 

Washington. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
10,  by  City  Council,  Kennewick,  Wash.,  for 
the  construction  of  a  main  trunk  sewer  sys- 
tem. Plans  are  on  file  with  T.  J.  Wright. 
City  Clerk. 

The  voters  of  the  city  of  Toppenish. 
Wash.,  have  authorized  the  issuance  of  bonds 
to  the  amount  of  $50,000  for  sewer  work. 

The  Board  of  Public  Works  of  Belling- 
ham,  Wash.,  has  instructed  the  city  engineer 
to  prepare  plans  and  specifications  for  the  con- 
struction of  a  sewer  from  Jefferson  to  Con- 
necticut Sts.,  in  the  alley  in  block  300,  sup- 
plemental Whatcom,  across  North  St, 

Wisconsin. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Nov.   15,  by  Department  'of  Public  Works, 


Milwaukee,  Wis.,  for  furnishing,  erecting 
complete  in  running  order  ready  for  use  in 
the  building,  the  station  wiring,  complete 
switchboard  and  three  transformers  at  the 
power  plant  for  utilizing  the  waste  steam 
from  the  refuse  incinerator  plant;  said  plant 
located  immediately  adjoining  the  present 
refuse  incinerator  building,  in  the  Third 
Ward  of  the  city  of  Milwaukee  according  to 
plans  and  specifications  on  file  in  this  office. 

The  Common  Council  of  Hartford,  Wis., 
has  received  the  plans  and  specifications  for 
a  proposed  sewerage  system  to  be  installed 
in  that  city  from  Engineer  C.  F.  Leins  of 
West  Bend,  Wis.  The  estimated  cost  of  the 
system  is  $30,000.  The  State  Board  of  Health 
has  approved  the  plans. 

Wyoming. 

®The  Town  Council  of  Thermopolis,  Wyo., 
recently  received  the  following  bids  for  the 
construction  of  a  system  of  sewerage,  and 
awarded  the  contract  to  A.  C.  Evans  of  Sheri- 
dan, Wyo.,  for  $12,084:  Peter  O'Brien  Con- 
struction Co.,  Denver,  $11,997;  A.  C.  Evans, 
Sheridan,  $12,084;  L.  W.  Schruth,  Fargo,  N. 
D.,  $12,857;  Fred  E.  Holdrege,  Thermopolis, 
$13,556;  Linstrom  &  Oren,  Billings,  $13,611; 
Frank  C.  Howe,  Thermopolis,  $13,960;  Bruer 
&  Stanton,  Basin,  $14,886;  W.  B.  Metheny, 
Thermopolis,  $15,127;  Katz-Craig  Construc- 
tion Co.,  Omaha,  $15,249;  Schenk-Nowell  En- 
gineering Co.,  Basin,  $15,438;  Corn  &  Wilcox, 
Billings,  $17,528. 

Canada. 

•{•Bids  will  be  received  until  Nov.  14  by 
William  McQueen,  City  Clerk,  Vancouver, 
B.  C,  for  construction  of  sewer  in  Willow 
St.,  from  12th  St.  to  16th  Ave.,  and  temporary 
sewer  in  12th  Ave.,  from  Willow  to  Larrel 
Sts.  Plans  and  specifications  are  on  file  with 
City  Engineer. 

Plans  are  being  completed  by  Consulting 
Engineers  Chipman  &  Power  of  Toronto, 
Ont.,  and  Winnipeg,  Man.,  for  the  construc- 
tion of  a  new  sewer  system  for  the  town  of 
Neepawa,  Man.,  estimated  to  cost  $50,000. 
The  work  will  include  sewers,  outfall  sewer 
and  sewage  disposal  works.  The  contract  will 
be  let  about  Dec.  15. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


California. 

Abbott  Kinney,  Venice,  Cal.,  has  applied  to 
the  City  Trustees  of  that  city  for  a  franchise 
for  a  pier  to  be  located  at  the  foot  of  Center 
St.  and  which  will  extend  1,000  ft.  into  the 
ocean.  It  will  be  used  for  a  patent  device  for 
ocean  power. 

Connecticut. 

®Toole  &  Sunderlin  have  been  awarded  a 
contract  at  $2,900  for  bulkheadinu  work  for 
the  city  of  Bridgeport,  Conn. 

George  B.  Schwartz  of  No.  57  Buckingham 
St.,  Hartford,  Conn.,  is  to  erect  a  16-story 
building  on  his  property  on  Charter  Oak  Ave., 
Hartford.  The  project  is  being  financed  and 
operations  will  begin  at  no  distant  date. 

District  of  Columbia, 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
27,  by  the  Commissioners  of  the  District  of 
Columbia,  Washington,  D.  C,  for  furnishing, 
installing  and  delivering  f.  o.  b.  Washington, 
D.  C,  new  boiler  in  D.  C.  fire  engine  No.  15 
and  for  painting  said  engine. 

•{•Bids  will  be  received  until  10:30  a.  m.. 
Dec.  30,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Agent,  Isthmian  Canal  Commission, 
Washington,  D  C,  for  furnishing  under  cir- 
cular 661,  spillway  gate  machines  and  pumps. 

•{•Bids  will  be  received  until  10:30  a.  m.. 
Nov  22,  by  Maj.  F.  C  Hoggs,  General  Pur- 
chasing Officer  Isthmian  Canal  Commission, 
Washington,  I)   C  for  furnishing  under  cir- 


cular 662  locomotive  cranes,  stiff  leg  derricks 
and  hoisting  engines. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Nov.  11,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Agent,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  cir- 
cular 660,  steel  reinforcing  rods,  canvas,  salt 
water  soap  and  long  leaf  yellow  pine  car 
lumber. 

Florida. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 

20,  by  Laws  &  Lovejoy  at  the  office  of  D.  D. 
&  C.  M.  Rogers,  Engineers,  Daytona,  Fla., 
for  the  construction  of  33,000  cu.  yds.  of 
dredge  and  fill  at  New  Smyrna,  Fla. 

Illinois. 

•{•Bids  will  be  received  until  noon,  Nov.  16, 
by  Board  Trustees  Sanitary  District  of  Chi- 
cago, 76  W.  Monroe  St.,  Chicago,  111.,  for  fur- 
nishing and  erecting  operating  machinery  for 
lock  gates  of  canal  lock,  adjacent  to  the 
power  house  of  the  Sanitary  District  of  Chi- 
cago, near  Lockport,  Will  county,  III 

Kansas. 

•J«Hids  will  be  received  until  2  p.  in.,  Nov 

21,  by  the  Regents  of  the  University  of  Kan- 
sas at  the  office  of  the  State  Fiih  and  Game 
Warden,  Pratt,  Kan.,  for  the  construction  of 
extensions  and  improvements  to  the  state  fish 
hatchery.  Further  information  may  be  had  of 
1  I  Hrown,  Secretary  and  Purchasing  Agent, 
University  of  Kansas,  Lawrence.  Kan  Offi- 


cial advertisement  will  be  found  elsewhere  in 
this  issue. 

Louisiana. 

The  Mandeville  Harbor,  Hotel  &  Improve- 
ment Co.  of  New  Orleans,  La.,  recently  char- 
tered with  a  capital  stock  of  $100,000,  of  which 
$51,000  has  been  subscribed,  has  had  tentative 
plans  prepared  for  its  proposed  harbor  and 
hotel  at  Mandeville,  as  noted  in  our  last  issue, 
W.  J.  Tracy,  Cleveland,  O.,  the  promoter  of 
the  enterprise,  has  also  applied  to  the  police 
jury  at  Covington  for  a  franchise  to  build  and 
operate  an  electric  railway. 

Compctitve  plans  are  being  prepared  for  the 
new  Sophie  Ncwcomb  Memorial  college,  which 
is  to  be  a  part  of  Tulanc  university  at  New 
Orleans.  Among  the  architects  preparing 
plans  for  this  are  Pell  &  Corbett,  New  York. 
Cram,  Goodhue  &  Ferguson  of  Boston,  Day 
Bros.  &  Clauden  of  Philadelphia  and  William 
Eyre  of  New  York.  The  whole  group  of 
buildings,  12  in  number,  is  to  cost  $2,000,000. 
the  first  two  buildings  to  be  erected  costing 
$600,000 

Massachusetts. 

•{•Bids  arc  asked  until  noon,  Nov.  20,  by  Col 
Frederick  V.  Abbot,  U.  S.  Engineer,  25  Pem- 
berton  Sq..  Huston,  Mass.,  as  noted  in  our  last 
issue,  for  rock  excavation  in  Weymouth  Fore 
River,  M  iss  This  work  calls  for  the  re- 
moval of  a  ledge  believed  to  be  of  slate  rock 
The  area  of  ledge  to  be  removed  at  18-ft 
contour,    is   23,721    s<]    ft.;   greatest  cuttinR 


»{•  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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above  grade  18  ft.  below  M.  L.  W.,  is  10.7 
ft.,  and  the  average  cutting  above  grade  18  ft. 
below  M.  L.  W.,  is  3.4  ft.  The  contents, 
measured  in  situ,  are  3,414  cu.  yds. 

Bids  were  opened  last  week  by  L.  K.  Rour- 
ke,  Commissioner  of  Public  Works  of  Bos- 
ton, Mass.,  for  furnishing  and  erecting  11,000 
post  extensions  and  the  installation  of  inver- 
ted gas  lamps.  The  United  Gas  Light  &  Man- 
ufacturing Co.  of  New  York  bid  $8.90  for 
each  post  complete,  W.  J.  Sheils  of  43  Tre- 
mont  St.  $10.35,  and  the  London  Electric  & 
Machine  Co.  of  10  Thacher  St.  $9.25.  The 
United  Gas  Light  and  Manufacturing  Co.  for 
supplying  the  gas  mantle  lamps  bid  $6.40  for 
each  lamp,  making  a  total  cost,  lamp,  post  and 
installation  complete,  should  that  company's 
bid  on  the  post  extension  be  accepted,  $15.30 
per  lamp.  The  total  outlay  for  the  11,000 
lamps  complete  will  be  $188,300. 

Minnesota. 
Plans  are  being  prepared  for  the  new 
$2,000,000  to  $3,000,000  museum  of  fine  arts 
to  be  erected  in  the  city  of  Minneapolis.  The 
museum  group  is  to  be  erected  in  sections, 
the  first  to  cost  about  $500,000.  The  group 
will  form  a  sort  of  square,  the  buildings  be- 
ing arranged  about  an  open  court,  with  other 
sections  of  the  group  forming  a  cross  in  the 
middle  of  the  square.  A  symphony  hall  to  ac- 
commodate 2,000  people  will  be  a  part  of  the 
group.  The  museum  proper  will  be  added  to 
gradually  as  the  collection  of  fine  arts  and 
other  specimens  increases.  The  following  ar- 
chitects are  preparing  competitive  plans  on 
this  work :  Pell  &  Corbett  of  New  York,  Mc- 
Kim,  Mead  &  White  of  New  York,  Carrere  & 
Hastings  of  New  York,  Shepley,  Rutan  & 
Coolidge  of  Boston  and  Chicago,  and  Hewlett 
&  Brown  and  W.  H.  McCormick  of  Minneap- 
olis and  Boston. 

New  Hampshire. 

One  of  the  largest  water  power  develop- 
ment projects  in  New  England  is  proposed  by 
the  Central  New  Hampshire  Power  Co.,  re- 
cently incorporated  in  Maine  with  a  capital 
stock  of  $15,000,000.  The  company  is  planning 
17  power  developments  in  Sullivan,  Merri- 
mack, Hillsboro  and  Grafton  Counties.  Of 
these  17  different  developments,  five  are  to  be 
located  on  the  Sugar  River  and  its  tributaries, 
this  group  having  an  estimated  capacity  of 
42,200  H.  P.  The  first  is  at  Claremont,  the 
second  at  Chandler,  about  two  miles  farther 
up  the  stream,  the  third  at  Kelleyville,  in  the 
town  of  Newport,  near  the  Claremont  line,  the 
fourth  at  Croydon  Flats,  on  the  Croydon 
branch,  and  the  fifth  at  Pollard's  Mill,  on  the 
South  branch,  not  far  from  Newport  village. 
On  the  Contoocook  River  there  will  also  be 
five  developments,  the  first  in  the  village  of 
Penacook,  the  second  at  Contoocook  village, 
the  third  at  West  Hopkinton,  the  fourth  at 
Long  Falls,  in  the  town  of  Henniker,  and  the 
fifth  at  Hillsboro.  Their  total  capacity  is  es- 
timated at  about  34,000  H.  P.  Two  develop- 
ments on  the  Blackwater  River,  one  at  Swett's 
Mills,  in  the  town  of  Webster,  and  the  second 
a  mile  or  so  farther  south,  at  what  is  known 
as  Dingett's  Corner,  will  produce  9,700  H.  P., 
with  an  opportunity  to  increase  this  capacity 
by  means  of  further  development  at  the  upper 
end  of  the  stream.  On  the  Warner  river  at 
Davisville,  in  the  town  of  Warner,  is  a  devel- 
opment which  can  be  increased  to  yield  2.500 
H.  P.,  while  the  essential  rights  for  approxi- 
mately 7,000  H.  P.  have  been  acquired  on  the 
Smith  River,  in  the  towns  of  Danbury  and 
Hill.  The  proposed  development  on  the  Mas- 
coma  River  is  in  the  town  of  Lebanon  and 
its  estimated  capacity  is  in  the  neighborhood 
of  10,000  H.  P.  Residents  of  Brattleboro,  Vt, 
are  behind  the  project.  Robert  C.  Bacon,  a 
lawyer  of  Brattleboro,  is  President  of  the 
Company. 

New  Jersey. 

•f«Bids  will  b  received  from  3:15  to  3:30  p. 
m.,  Nov.  9,  by  Board  of  Street  and  Water 
Commissioners,  Newark,  N.  J.,  for  dredging 
the  Passaic  River  between  Newark  shore  and 
the  channel  and  from  the  easterly  end  of  the 
dock  of  the  Lister  Agricultural  Chemical  Co., 


west  of  2,000  ft.  The  work  will  include  ap- 
proximately 40,000  cu.  yds.  of  material.  Mor- 
ris R.  Sherrerd  is  Chief  Engineer  of  the 
Board. 

•J«Bids  will  be  received  until  8  p.  m.,  Nov. 
10,  by  Board  of  Fire  Commissioners,  Jersey 
City,  N.  J.,  for  furnishing  two  new  60-gal. 
single  tank  combination  chemical  engines  and 
hose  wagons  with  rubber  tires  and  exposed 
cylinders.  The  wagon  body  of  each  of  said 
wagons  to  have  a  capacity  of  1,000  ft.  of  rub- 
ber lined  cotton  fire  hose  Charles  Ester- 
brook  is  Clerk  of  the  Board. 

New  Mexico. 

•J*Bids  will  be  received  until  2  p.  m.,  Nov. 
28,  by  the  Commissioner  of  Indian  Affairs, 
Department  of  the  Interior,  for  furnishing  ma- 
terials and  labor  for  the  erection  of  a  brick 
dormitory,  brick  office  building  and  two  brick 
employes'  quarters  at  the  Pueblo  Bonito  In- 
dian School,  New  Mex.  Further  information 
may  be  obtained  from  the  Superintendent, 
Pueblo  Bonito  Indian  School,  Crownpoint, 
N.  Mex. 

New  York. 
•J»Bids  will  be  received  until  1 :30  p.  m., 
Nov.  29,  by  M.  Gray  Zalinski,  Depot  Quarter- 
master, New  York  City,  for  furnishing  under 
schedule  256,  fire  apparatus  at  various  army- 
posts. 

®The  Henry  P.  Burgard  Construction  Co., 
Buffalo,  N.  Y.,  is  reported  to  have  let  a  sub- 
contract to  Lathrop,  Shea  &  Henwood,  Buf- 
falo, for  the  work  on  the  Battle  Island  cut- 
off which  is  included  in  Barge  Canal  Contract 
No.  37. 

®The  Empire  Engineering  Corporation,  New 
York  City,  at  $89,300,  has  been  awarded  the 
contract  for  dredging  in  North  (Buffalo 
River)  Entrance  Channel,  removing  the  Wat- 
son elevator  site  and  removing  rock  shoals 
outside  North  entrance  at  Buffalo  Harbor,  N. 
Y.  Bids  for  this  work  were  opened  Oct.  2 
by  Lt.-Col.  J.  G.  Warren.  U.  S.  Engineer, 
Buffalo,  N.  Y. 

Ohio. 

The  Detroit  &  Cleveland  Navigation  Co.  is 
considering  the  construction  of  new  steel  and 
concrete  passenger  docks  at  Cleveland  to  cost 
about  $250,000. 

Oregon. 

The  Commissioners  of  Multnomah  County, 
Portland,  propose  to  erect  a  $450,000  library 
building  on  the  block  bounded  by  10th  and 
11th,  Yamhill  and  Taylor,  at  Portland,  recentlv 
purchased  for  $342,000. 

Pennsylvania. 

•J»Bids  will  be  received  until  noon,  Nov.  16, 
by  Joseph  S.  Neff,  Director  of  Public  Health 
and  Charities,  City  Hall,  Philadelphia,  Pa.,  for 
the  purchase  and  installation  of  a  modern 
X-ray  plant.    The  amount  available  is  $2,827. 

4*Bids  will  be  received  until  noon,  Nov.  11, 
at  the  Philadelphia  office  of  the  State  Depart- 
ment of  Health,  1900  Race  St.,  Philadelphia, 
Pa.,  for  small  machinery  equipment  for  the 
State  South  Mountain  Sanatorium  near  Mont 
Alto,  Franklin  county,  Pa.  Plans  and  speci- 
fications are  on  file  at  the  following  places : 
Harrisburg,  Department  of  Health;  Philadel- 
phia, 1900  Race  St. ;  Wilkes-Barre,  office  of 
Welsh,  Sturdevant  &  Poggi,  Coal  Exchange 
Bldg. ;  Mont  Alto,  at  the  Sanatorium ;  Cham- 
bersburg,  State  Dispensary ;  Pittsburgh,  State 
Dispensary,  510  Diamond  St.;  York,  State 
Dispensary,  25  Duke  St. ;  Reading,  State  Dis- 
pensary, 15  North  Sixth  St. 

•J*Bids  will  be  received  until  noon,  Nov.  16, 
by  Joseph  S.  Neff,  Director  of  Public  Health 
and  Charities,  City  Hall,  Philadelphia,  Pa., 
for  erection  of  buildings  for  the  Home  for 
the  Indigent.  The  amount  available  for  this 
work  is  $646,491.  Philip  H.  Johnson,  archi- 
tect, 1824  Land  Title  Bldg.,  Philadelphia. 

•J«Bids  will  be  received  until  noon,  Nov.  20, 
by  Department  of  Wharves,  Docks  and  Fer- 
ries, J.  F.  Hasskarl,  Director,  Philadelphia,  for 
the  construction  of  a  pier  and  bulkhead  at  the 
foot  of  Dock  and  Spruce  Sts.  on  the  Delaware 
River.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 


Rhode  Island. 
•{•Bids  will  be  received  uptil  3  p.  m.,  Nov. 
28,  by  State  Harbor  Improvement  Commis- 
sion, Room  322,  Providence,  R.  I.,  for  the 
construction  of  a  bulkhead  wall  about  182 
ft.  long  and  a  wooden  pier  about  120  ft 
wide  and  600  ft.  long  in  the  city  of  Provi- 
dence. S.  M.  Conant  is  Chairman  of  the 
Commission. 

Tennessee. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec.  2, 
by  Maj.  Edgar  Jadwin,  U.  S.  Engineer,  Nash- 
ville, Tenn.,  for  cut  stone  delivered  at  locks 
Nos.  2  and  3,  Cumberland  River. 

®C.  A.  Riley  &  Co.,  Omaha,  Neb.,  has  been 
awarded  the  contract  at  about  $60,000  for 
completing  the  Mission  Ridge  Tunnel  at  Chat- 
tanooga for  Hamilton  County. 

Tennessee. 

•{•Bids  will  be  received  until  4  p.  m.,  Nov 
17,  by  Board  of  Alderman,  Trenton,  Tenn., 
for  the  construction  of  an  electric  light  sys- 
tem and  water  works  improvement  consist- 
ing of  the  following,  according  to  plans  and 
specifications  prepared  by  R.  C.  Huston,  Con- 
sulting Engineer,  1634  Exchange  bldg.,  Mem- 
phis, Tenn.:  1  100  K.  V.  A.  generator,  en- 
gine type;  1  high-speed  automatic  engine;  1 
150  H.  P.  R.  T.  boiler;  1  150  H.  P.  heater; 
1  deep  well  pumo  for  10-inch  well;  1  150,- 
000-gallon  reservoir ;  500  ft.  8-in.  cast  iron 
water  pipe ;  350  ft.  10-in.  supply  main ;  200 
poles;  60,000  ft.  waterproof,  triple-braid,  No. 
6  wire ;  pole  line  supplies,  including  insulat- 
ors, pole-steps,  crossarms,  anchors,  pins,  etc. 

Texas. 

•{•Bids  will  be  received  until  noon,  Nov.  15, 
by  Board  of  Regents  of  the  College  of  In- 
dustrial Arts  at  Denton,  Tex.,  for  heating  and 
ventilating  Household  Arts  and  Science  Bldg 
Certified  check  of  $500,  made  payable  to  W. 
B.  Bizzell,  president,  to  accompany  each  bid. 
Plans  at  office  of  Endress  &  Walsh,  archi- 
tects, Bosche  Bldg.,  Austin,  Tex.,  or  at  office 
of  president  of  college,  Denton,  Tex. 

•{•Bids  will  be  received  until  noon,  Nov.  15. 
by  the  Board  of  Regents  of  the  College  of 
Industrial  Arts  at  Denton,  Tex.,  for  the  erec- 
tion of  a  brick  and  stone  Household  Arts  and 
Science  building.  Certified  check  of  $1,000. 
made  payable  to  W.  B.  Bizzell,  president,  to 
accompany  each  bid.  Plans  at  office  of  En- 
dress  &  Walsh,  architects,  Bosche  Bldg.,  Aus- 
tin, Tex.,  or  at  office  of  president  of  college. 
Denton,  Tex. 

•{•Bids  will  be  received  until  noon,  Nov.  15, 
by  W.  B.  Hancock,  chairman  Building  Com- 
mittee, Alpine,  Tex.,  for  the  erection  of  a 
2-story  Masonic  building,  to  be  built  in  the 
town  of  Alpine,  Brewster  county,  Texas,  ac- 
cording to  plans  and  specifications  now  on  file 
at  the  Hardin  Lumber  Co. 

®The  Richland  Concrete  Works,  Corpus 
Christi,  Tex.,  has  been  awarded  U/e  contract 
for  constructing  a  $50,000  municipal  whart  at 
Corpus  Christi. 

The  Commissioners'  Court  at  Waxahachie 
has  granted  the  Magnolia  Petroleum  Co.  a 
franchise  to  build  a  pipe  line  across  Ellis 
County.  The  line  is  to  be  constructed  from 
the  Electra  field  to  Corsicana.  It  will  parallel 
the  Central  from  Fort  Worth  to  Waxahachie 
and  follow  the  Brazos  Valley  to  Carsicana 

Virginia. 

•{•Bids  will  be  received  until  noon,  Nov.  20, 
by  Capt.  C.  H.  Conrad,  Jr.,  Q.  M.,  Remount 
Depot,  Front  Royal,  Va.,  for  constructing  a 
veterinary  stable  at  the  Front  Royal  Remount 
Depot. 

•{•Bids  will  be  received  until  Nov.  14,  b> 
Board  of  Trustees  for  State  Normal  and  In- 
dustrial School  for  White  Women,  Capitol. 
Richmond,  Va.,  for  the  construction  of  the 
school  buildings  at  Radford,  Va.  G.  E.  Cas- 
sel,  East  Radford,  Va.,  is  Secretary  of  the 
Board. 

Washington. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec 
16,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C.  for  magazine 


•{•  indicates  work  now  open  for  bids.    ®  indicates  n  contract  let  recently. 
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buildings  at  the  Unted  States  magazine,  Puget 
Sound.  Plans  and  specifications  can  be  ob- 
tained on  application  to  the  bureau  or  to  the 
commandant  of  the  navv  vards,  Bremerton. 
Wash. 

•J«Bids  will  be  received  until  Nov.  20  by 
Capt.  Pearl  M.  Shaffer,  Quartermaster,  Fort 
Lawton,  Wash.,  for  furnishing  and  installing 
at  Fort  Lawton  metal  ceilings  in  dining  room 
md  kitchen  of  hospital. 

Plans  have  been  completed  for  the  new 
county  court  house  to  be  erected  at  Passo, 
Wash.,  and  bids  are  now  being  taken.  The 
building  will  be  80x120  ft.  and  bids  will  be 
taken  on  reinforced  concrete  and  on  a  steel, 
stone  and  brick  structure.  It  will  cost  about 
$150,000.  H.  H.  Ginnold,  Empire  Bldg.,  Seat- 
tle, Wash.,  is  Architect. 

Plans  are  being  prepared  for  a  new  dock  to 
be  erected  for  the  city  of  Kennewick,  Wash. 
Hanford  &  Blackwell,  Alaska  Bldg..  Seattle, 
Wash.,  are  the  consulting  engineers. 

R.  H.  Thomson,  City  Engineer  of  Seattle, 
has  made  a  report  to  the  city  council  on  pos- 
sible sites,  with  a  view  to  the  city  increasing 
its  ownership  of  water  power,  so  that  the 
municipal  lighting  plant  will  be  in  a  position 
to  furnish  electric  power  to  new  manufactur- 
ing plants.  The  city  engineer  reported  that 
about  25,000  H.  P.  could  be  generated  in  the 
Lake  Cushman  project,  at  an  estimated  cost 
of  $2,325,000.  and  that  40,000  H.  P.  could  be 
secured  in  the  White  River  project  owned  by 
P.  H.  Hebb.  of  Tacoma,  and  at  a  cost  of 
$3,560,000 

West  Virginia. 

•{•Bids  will  be  received  until  11  a.  m.  (east- 
ern time),  Nov.  23,  by  Maj.  F.  W.  Altstaetter, 
U.  S.  S.  Engineer,  Wheeling,  W.  Va.,  for  fur- 
nishing and  delivering  two  wooden  hull  gravel 
barges  Nos.  13  and  14  for  dam  No.  28,  Ohio 
River 

Canada. 

•J*Bids  will  be  received  until  6  p.  m.,  Nov 
14,  by  John  R.  Scott,  secretary  School  Board. 
Clifford,  Ont.,  for  the  several  works  required 
in  the  erection  of  a  6  room  public  school  in 
the  village  of  Clifford,  Ont.;  also  for  a  6- 
room  school  and  assembly  hall.  Tenders  will 
be  received  for  entire  buildings  or  separate 
trades. 

•J«Bids  will  be  received  until  11  a.  m.,  Nov. 
10,  by  Chairman  of  the  Board  of  Control  at 
the  office  of  M.  Peterson,  Secretary,  Winni- 
peg. Man.,  for  supplying  and  delivering  f.  o. 
1).  Winnipeg,  Man.,  of  weatherproof  wire  and 
cable,  1,500  cedar  poles :  overhead  line  ma- 
terials. 

4«Bids  will  be  received  until  8:30  p.  m.. 
Dec.  4,  by  W.  F.  Heal,  city  clerk,  Moose  Jaw, 
Sask.,  Canada,  for  supplying  the  fire  depart- 
ment of  the  city  with  one  pumping  engine, 
with  a  capacity  of  800-850  gals,  per  minute. 
Tenders  are  invited  for  motor  driven  pumping 
engines,  motor  propelled  steam  pumping  en- 
gines, or  horse  drawn  steam  pumping  engines. 

•{•Bids  will  be  received  until  8 :30  p.  m., 
Nov.  13,  by  W.  F.  Heal,  city  clerk,  Moose 
Jaw,  Sask.,  Canada,  for  the  supply  of  20 
non-interfering  type  fire  alarm  boxes  com- 
plete. Tenders  must  contain  complete  speci- 
fications for  the  boxes  proposed  to  be  supplied 
and  tenderers  must  be  prepared  to  furnish  a 
sample  fire  alarm  box  if  requested  to  do  so. 

®The  Puget  Sound  Bridge  &  Dredging  Co., 
Seattle,  Wash.,  has  been  awarded  a  $100,000 
contract  for  dredging  work  at  the  waterfront 
m  North  Vancouver. 

®The  British-Canadian  Co.,  Ltd.,  of  which 
Sir  Henry  Pellatt,  Toronto,  Ont.,  is  president, 
has  been  awarded  the  contract  for  the  dry 
dork  and  repair  plant  at  Sydney,  N.  S.,  to  be 
built  with  the  assistance  of  a  Government 
subsidy. 

Mexico. 

Manuel  Bonila,  Minister  of  Communication, 
City  of  Mexico,  has  appointed  a  commission 
to  report  on  a  scheme  for  the  improvement  of 
the  harbor  of  San  Bias  in  Tcpic.  The  im- 
l.rowment  will  probably  consist  of  dredging 
bout  300,000  rti.  yds  of  material  and  the  i  on 
Mnirtion  of  at  least  one  breakwater. 


IRRIGATION. 

THE   GLEN   LAKE   IRRIGATION  DIS- 
TRICT. 

Eureka,  Lincoln  County,  Montana. 
October.  1911. 

Sealed  Proposals  or  Bids  will  be  re- 
ceived by  the  Commissioner  of  the  Glen 
Lake  Irrigation  District  at  their  office  at 
Eureka.  Montana,  up  to  12  o'clock  m.  of 
the  5th  day  of  January,  1912,  for  furnish- 
ing all  materials  and  labor  for,  and  con- 
structing Contract-Divisions  One  to  Eight 
inclusive  of  .their  system  of  irrigation 
works,  at  which  time  and  place  said  pro- 
posals or  bids  will  be  opened  and  read 
in  public.  Copies  of  the  Contract.  Forms, 
Specifications.  Form  of  Proposals  and 
General  Plans  may  be  seen  at  the  office 
of  the  Secretary  of  the  Commissioners, 
L.  J.  B.  Chapman,  Eureka,  Montana,  or 
at  the  office  of  the  Engineer,  F.  E. 
Marsh,  Karcher  &  Durall  Block.  Kalis- 
pell,  Montana.  All  bids  or  proposals 
must  be  made  in  writing  upon  Forms 
provided  by  the  District  and  only  such 
proposals  will  bo  considered  as  are  com- 
plete, in  proper  form,  comply  with  the 
requirements  herein  stated,  and  are  of- 
fered by  parties  of  known  reputation,  ex- 
perience and  responsibility.  Bids  may  be 
made  upon  each  Contract-Division  sep- 
arately or  upon  all  of  them  collectively. 

It  must  be  explicitly  understood  that 
a  bid  upon  any  one  or  all  Divisions  shall 
be  deemed  a  bid  upon  that  Division  in  a 
completed  condition,  and  includes  all  ma- 
terials and  labor  necessary  to  so  do.  Con- 
tracts will  be  awarded  to  the  lowest  re- 
sponsible bidder,  or  if  considered  by  the 
Commissioners  for  the  interests  of  the 
District,  any  or  all  bids  may  be  rejected. 
Should  bids  for  all  the  Contract-Divisions 
be  received  from  a  single  bidder,  and 
should  the  aggregate  amount  of  such  bid 
be  less  than  the  sum  of  the  lowest  bids 
received  from  the  separate  bidders  in 
such  occurrence  preference  will  be  given 
to  the  single  bidder  on  all  Contract-Di- 
visions. 

Each  bidder  wil!  be  required  to  deposit 
with  his  proposal  with  the  Secretary  of 
the  Commissioners,  as  security  for  the 
execution  by  him  of  the  contract,  and  the 
giving  of  the  required  bond  within  fifteen 
(15)  days  after  due  notice  of  the  accept- 
ance of  his  bid.  a  certified  check  payable 
to  the  order  ol  said  Board  of  Commis- 
sioners in  amounts  equaling  five  per  cent 
of  the  amount  of  each  bid  upon  any  one 
or  all  of  the  Contract-Divisions  upon 
which  such  Bidder  shall  wisli  to  submit 
proposals. 

The  bidder  to  whom  the  contract  for 
any  Contract -Division  shall  have  been 
awarded,  will  be  required  to  give  an  ap- 
proved bond  with  two  or  more  approved 
sureties  or.  an  approved  bond  by  Surety 
Company  for  th;rty-five  per  cent  of  the 
amount  of  his  contract,  conditioned  upon 
the  faithful  performance  and  completion 
of  his  contract,  free  from  all  liens. 

All  contracts  must  be  completed  in  their 
entirety  not  later  than  December  thirty- 
lirst.  1912.  unless  written  permission  for 
.in  extension  of  time  is  granted  the  Con- 
tractor by  the  Commissioners. 

The  work  to  be  constructed  under  these 
contracts  is  briefly  described  below: 
Contract -I >l vision  No.  1. 

Karth  and  concrete  dlverslon-dam  and 
waste-welr  alien  115  ft.  lung  nnd  It 
high;  concrete  lieadworks  and  gates,  con- 
crete 16  cu.  yds.;  embankment  120  cu. 
wis  clay,  loam  and  a  few  boulders;  steel 
In  OOncrOte  about  1,100  lbs.;  canal  ex- 
cavatlon,  clay  with  small  boulders  7.S2H 
c-u.  yds.  excavation  anil  borrow. 

Contract  -  Division  No.  2. 

Glen  Luke  reservoir-dam  and  otitlet- 
liinnel  ti ml  Kates;  Glen  Lake  Dam  maxi- 
mum lenKth  1,390  ft.;  maximum  height 
25V4   ft.;  avenue  about    II    ft  ;  material. 


flay  with  some  small  boulders,  gravity 
haul,  about  25,000  cu.  yds.;  concrete  re- 
inforcing steel  950  lbs. 

Contract -Division  No..  3. 
Four  and  a  half  miles  of  open  canal 
including  about  615  ft.  of  flume  on  tres- 
tle averaging  about  8  ft.  in  height,  width 
14  ft.;  excavation  about  50,000  cu.  yds. 
clay,  loam  and  hardpan  (cemented  grav- 
el). 

Contract-Division  No.  4. 
38-in.  pressure-pipe  of  wood;  maximum 
pressure-head  135  ft.  and  length  about 
1,390  ft.,  supported  by  14-ft.  trestle  for 
200  ft.;  about  ;7.000  ft.  of  canal,  loam 
clay  and  hardpan,  total  about  45,000  cu 
yds.'  excavation;  38-in.  pressure-pipe  of 
wood;  pressure-head  35  ft.,  length  460  ft., 
.two  reinforced  concrete  drops,  total  cu. 
yds.  concrete,  SI;  excavation  about  750 
cu.  yds.;  steel  about  3,000  lbs.;  surface 
flume  900  ft.  long,  4  ft.  wide,  of  wood. 

Contract-Division  No.  5. 
4S-in.  pressure-pipe  of  wood,  length 
about  910  ft.;  pressure-head  52  ft.;  42-in. 
pressure-pipe  of  wood,  length  490  ft.; 
pressure-head  28  ft.;  38-in.  pressure-pipe 
of  wood,  length  1,710  ft.,  pressure-head 
46  ft.;  22,770  cu.  yds.'  excavation,  grav- 
elly loam  and  clay  with  considerable 
amount  of  boulders  of  size  less  than  ont 
cu.  ft. 

Contract-Division  No.  6. 

Approximately  45,000  cu.  yds.'  excava- 
tion, gravelly  2lay  and  loam,  with  small 
boulders. 

Contract-Division  No.  7. 

Ennis'  Distributary,  including  9,963  cu 
yds.'  excavation,  chiefly  loam;  wooden 
flume,  width  4  ft.,  depth  3  ft.,  average 
height  about  24  ft.,  length  400  ft.;  22-in. 
pressure-pipe,  length  1,900  ft.,  pressure- 
head  85  ft.;  flume  of  wood,  length  310  ft., 
width  4  ft.,  average  height  22  ft.,  depth 
2  ft. 

Ellis'  Lateral,  including  24-in.  wooden 
pressure-pipe,  length  1,800  ft.  pressure- 
head  40  ft.;  excavation  about  3,000  cu 
yds.  loam,  surface  flume,  width  4  ft., 
depth  1  ft.  length  500  ft.,  width  2  ft. 
average  height  7  ft. 

Berry  and  West  Laterals,  including 
1.500  cu.  yds."  excavation,  loam;  10-in 
wooden  pipe,  etc.,  length  2,260  ft.,  head 
35  ft.;  flume  length  370  ft.,  width  2  ft. 
depth  IS  ins. 

Garey-Peltier  Lateral,  including  3,000 
cu.  yds.  loam  and  clay  excavation;  14- 
in.  pressure-pipe,  length  700  ft.;  pressure 
head  20  ft.;  flume,  length  1,950  ft.,  width 
2  ft.  depth  1  ft.,  average  height  4  ft. 

Garey  Sub-lateral.  12-in.  pressure-pipe 
length  900  ft.,  pressure-head  20  ft.;  ex- 
cavation 500  cu  yds.  loam,  flume,  length 
410  ft.,  width  12  ins.,  depth  12  ins.,  aver- 
age height  2%  ft.;  flume  length  200  ft., 
depth  and  width  12  ins.,  average  height 
12  ft. 

Contract-Division  No.  S. 

Thorne  Lateral  including  16-in.  wood- 
en pressure-pipe,  head  65  ft.,  length  2.500 
ft.;  Ilmne  length  550  ft.,  width  2  ft.,  depth 
18  ins.,  height  1  ft.;  excavation  1.400  cu 
yds.,  loam  and  gravel. 

Quirk  Distributary,  including  14-ln 
wooden  pressure-pipe,  length  1,250  ft. 
pressure-head  in  ft.:  excavation  4.500  cu. 
mIs  loam;  surface  flume,  length  50  ft., 
depth  1  ft.,  width  IS  ins. 

I'urdy  Lateral.  60  cu.  yds.'  excavation 
loam;  and  10-in.  wooden  pipe,  length 
2.850  ft.;  pressure-head  40  ft. 

Homers  Pitch  donning  and  widening 
estimate  $650. 

Belfry  and  llamann  Laterals,  estimate 
»175.50. 

Each   of    the   above   Contract  - 1  >l  visions 
in.  hull-   bridges,  Intakes,  outlets  to  pics 
sine  pipes  and   head -gates  for  nil  later 
uls. 

The  Glen  Lake  Irrigation  District's  sys 
tela  will  bo  bull'  from  fund  acquired  l>> 
the  wale  of  bonds  or  by  the  sale  of  bonds 


•J*  indicates  work  now  open  for  bids. 


indicates  a  contract  let  recently 
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directly  to  the  contractor  in  payment  of 
the  contract  price.  The  District  is  or- 
ganized and  the  bonds  issued  under  the 
provisions  of  Chapter  146  of  the  Laws  of 
the  State  of  Montana,  Eleventh  Session, 
1909.  Districts  thus  organized  have  the 
status  of  municipalities  and  are  adminis- 
tered by  a  board  of  commissioners  elect- 
ed by  the  owners  of  land  within  the  dis- 
trict. The  districts  have  power  to  issue 
bonds  or  to  raise  money  by  direct  taxa- 
tion. The  bonds  are  a  lien  upon  the 
lands  of  the  district.  The  bonds  bear 
interest  at  the  rate  of  six  per  cent  per 
annum,  payable  semi-annually.  The  bonds 
are  redeemable  from  the  tenth  to  the 
thirtieth  years.  These  bonds  have  been 
approved  by  a  decree  of  the  District 
Court  of  Lincoln  County,  Montana.  Un- 
der the  law  the  bonds  cannot  be  sold  for 
less  than  ninety  per  cent  of  their  par 
value. 

The  contractor  is  required  to  submit 
two  proposals,  one  for  a  direct  money 
consideration  and  the  other  wherein  he 
takes  bonds  in  payment,  the  district  com- 
missioners reserving  the  right  to  elect 
which  to  accept,  if  either. 

The  area  of  the  district  is  about  4,50j 
acres;  average  value  about  $45  per  acre 
without  irrigation;  with  irrigation,  three 
times  that  amount. 

(Signed.) 

L.  J.  E.  CHAPMAN. 

Secretary  of  Commissioners  for  the 
Glen  Lake  Irrigation  District. 


i  VULCAN  IRON  WORKS 


CHICAGO 


W.  &  L.  E.  GURLEY 

TROY.  NEW  YORK 

Manufacturers  of 

Civil  Engineers'  and  Surveyors' 

INSTRUMENTS 

Catalogue  and  detailed  information  on  request 


For  Sale 

Thirty  mules,  weights 
from  1100  to  1300  lbs. 

Mostly  young  Missouri  stock  two  years 
ago.  Have  been  used  in  excavating  and 
towing  work  and  are  in  fine  condition. 
Will  sell  separate  or  in  one  lot. 

ARTHUR  McMULLEN, 
Barge  Canal  Contract  No.  55      Rome,  N.  Y. 


CITY  OF  BOSTON,  MASS.,  PRO- 
POSALS FOR  DISPOSAL  OF 
GARBAGE  AND  REFUSE  FOR 
A  TERM  OF  TEN  YEARS. 

The  Commissioner  of  Public  Works  of 
the  City  of  Boston,  office  66  City  Hall, 
invites  proposals  for  the  disposal  of  ref- 
use for  a  term  of  ten  (10)  years  from 
July  1,  1912,  and  giving  bond  therefor  of 
a  surety  company  approved  by  the  Com- 
missioner in  the  sum  of  $100,000. 

Only  proposals  obtained  at  the  said 
office,  signed  by  the  bidder  and  left  be- 
fore 12  o'clock  m.  Tuesday,  December  5, 
1911,  at  said  office  with  a  certified  check 
for  $10,000,  payable  to  and  to  be  the 
property  of  the  City  if  the  proposal  after 
acceptance  is  not  carried  out,  will  at  said 
hour  and  place  be  publicly  opened  and 
read. 

Proposals  must  be  made  in  duplicate, 
the  duplicate  without  check  to  be  de- 
posited with  the  City  Auditor  previous  to 
the  time  named  for  opening  the  pro- 
posals. 

The  undersigned  reserves  the  right  to 
reject  any  or  ali  proposals  or  to  award 
the  contract  as  he  deems  best. 

LOUIS  K.  ROURKE, 
Commissioner  of  Public  Works. 
For  further  information  write  the  Sec- 
retary of  Boston  Chamber  of  Commerce, 
James  A.  McKihben. 


TO  PAVING  CONTRACTORS. 

Approximately  310,000  sq.  yds.  of  either 
asphalt,  bitulithic  or  concrete  pavement 
will  be  laid  by  Boise.  Idaho,  during  1912. 
Address  any  inquiries  to  the  City  Clerk. 


BRIDGE. 

We  will  receive  bids  up  to  11  o'clock 
a.  m.,  Nov.  15,  at  the  bridge  site  at 
Woodland,  111.,  three  blocks  from  the  de- 
pot, for  taking  down  in  good  condition  a 
130-foot  span  steel  bridge  and  ap- 
proaches and  to  remove  two  piers  to  the 
ground  line.  Bids  must  be  accompanied 
by  a  certified  check  for  $100. 

JOS.  KLEIN,  Contractor. 


MISSISSIPPI  RIVER  COMMISSION, 
1st  and  2d  Districts,  U.  S.  Engineer  Of- 
fice, Memphis,  Tenn.,  October  25,  1911. 
Sealed  proposals  for  furnishing  one  loco- 
motive crane  will  be  received  at  this  of- 
fice until  12  o'clock,  noon,  November  24. 
1911,  and  then  publicly  opened.  Infor- 
mation on  application.  Clark  S.  Smith, 
Maj.  Engrs. 


HEIDENREICH'S 
"POCKETBOOK" 

The  large  Sale  of  this  Pocketbook 
for  designers  of  reinfoiced  concrete 
demonstrates  agam  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  saver 
Heidenreich's  Pocketbook  is  directly 
comparable  with  the  best  pocket- 
books  on  structural  steel  work.  Its 
tables  are  very  complete.  The  book 
is  leather  bound,  374  pages,  and  its 
price  is  S3. 00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

537  So.  Dearborn  Street,  Chicago 


GRADE  CROSSING  ELIMINA- 
TION. 

City  of  Cincinnati,  Ohio. 
Department  of  Public  Service. 
LUDLOW   AVENUE  VIADUCT. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Director  of  Public  Service, 
City  Hall,  Cincinnati.  Ohio,  until  12 
o'clock  m.,  Friday.  November  24,  1911. 
as  follows  : 

Proposal  A — For  the  driving  of  con- 
crete piling,  the  construction  of  the  sub- 
structure and  miscellaneous  work  in  con- 
nection therewith. 

Proposal  B — For  the  construction  of 
the  reinforced  concrete  superstructure 
and  miscellaneous  work  in  connection 
therewith. 

Proposal  C  —  For  grading  the  ap- 
proaches, setting  granite  curb  on  ap- 
proaches, laying  necessary  drains  and 
inlets  on  approaches  and  under  the  via- 
duct, paving  the  roadway  of  viaduct  and 
approaches  with  brick,  laying  street  car 
tracks  on  approaches  and  miscellaneous 
work  in  connection  therewith. 

Proposal  D — Work  specified  in  Propos- 
als A,  B  and  C,  combined. 

Plans,  specifications  and  blank  propos- 
als can  be  obtained  at  the  office  of  the 
Chief  Engineer  of  the  Department  of 
Public  Service. 

Each  proposal  must  contain  the  full 
name  of  the  party  or  parties  making  the 
same  and  all  the  persons  interested 
therein,  and  must  be  accompanied  by 
bond  as  follows :  Proposal  A,  $7,000 ; 
Proposal  B,  $20,000  ;  Proposal  C,  $3,000  ; 
Proposal  D,  $30,000  ;  or  in  lieu  of  bond 
as  above  certified  check  on  a  solvent  bank 
for  like  amount,  as  a  guarantee  that,  if 
the  proposal  is  accepted,  a  contract  will 
be  entered  into.  Should  a  bidder  make 
more  than  one  of  the  above  proposals, 
the  proposals  must  be  accompanied  by 
a  bond  or  certified  check,  on  a  solvent 
bank,  amounting  in  the  aggregate  to  the 
sum  of  the  bonds  for  the  separate  pro- 
posals made,  except  where  Proposal  D  is 
made,  in  which  case  bond  for  said  Pro- 
posal D  will  be  sufficient  to  cover  any 
other  proposal  made. 

Should  all  proposals  made  by  the  bid- 
der be  rejected,  such  check  will  be  re- 
turned to  the  bidder,  and  should  any 
proposal  be  accepted,  such  check  will  be 
returned  upon  the  proper  execution  of 
the  contract. 

Bidders  must  furnish  evidence  of  their 
ability  to  do  the  class  of  work  required. 

Bidders  must  use  the  printed  forms,  as 
none  other  will  be  received. 

Bidders  will  be  required  to  deposit  the 
sum  of  $10  cash  before  receiving  plans 
and  specifications ;  this  will  be  refunded 
if  a  formal  bid  is  received. 

The  Director  of  Public  Service  re- 
serves the  right  to  reject  any  or  all  bids. 

By  order  of  the  Director  of  Public 
Service. 

JOHN  J.  WENNER.  Clerk. 
October  26.  1911. 

BRIDGE. 

Notice  is  hereby  given  that  the  Boards 
of  County  Commissioners  of  Dubois  and 
Daviess  counties,  Indiana,  will  receive 
bids  for  a  joint  bridge  across  White  River, 
at  Portersville,  Ind.,  up  to  one  o'clock  p 
m.,  Nov.  14,  1911,  at  the  County  Auditor's 
office  at  Jasper,  Dubois  County,  Ind.  The 
bridge  is  to  be  of  steel  with  reinforced 
concrete  floor,  about  400  ft.  long,  18  feet 
wide.  The  Commissioners  of  the  two 
counties  reserve  the  right  to  reject  any  or 
all  bids.  Bond  as  required  by  law  must 
accompany  bids.  M.  A.  Sweeney,  County 
Auditor,  Jasper,  Ind.  Plans  and  speci- 
fications on  file  at  auditor's  office  at  Jas- 
per, Ind. 
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Just  Off  the  Press 

Rock  Drilling 

with  particular  reference  to 

Open  Cut  Excavation  and 
Submarine  Rock  Removal 

By  Richard  T.  Dana  and 
W.  L.  Saunders. 

The  authors  say  in  their 
introductory  : 


"The  rock  drill,  perhaps  more  than  any  other 
instrument,  except  the  engineer's  transit,  is 
the  tool  that  accompanies  the  vanguard  of 
civilization,  and  its  contribution  to  the  general 
economy  of  construction,  its  effect  upon  the 
cost  of  rock  work  and  its  influence  on  stand- 
ard engineering  methods  have  been  enor- 
mous."   *    *   *  * 


"It  is  a  machine  of  many  parts,  sizes  and 
shapes,  and  there  are  many  ways  of  using  it, 
some  of  which  are  better  than  others,  and  one 
of  which,  for  the  particular  purpose  in  view,  is 
best  of  all." 


"To  establish  the  fundamental  facts  for  de- 
termining this  'best'  way  for  any  given  con- 
ditions, and  to  place  these  facts  at  the  disposal 
of  engineers  and  contractors,  the  Ingersoll- 
Rand  Company  have  instituted  an  investiga- 
tion into  the  economics  of  drilling  work,  the 
results  of  which  are  herewith  presented  with 
the  hope  that  this  book  will  mark  a  step  for- 
ward in  the  effort  to  place  the  study  of  rock 
drilling  on  a  scientific  basis." 

Most  of  the  data  was  gathered  by  the  Con- 
struction Service  Company,  Consulting  Engi- 
neers, New  York,  who  have  no  interest,  direct 
or  indirect,  in  any  make  of  steam  drills,  and 
some  of  it  by  Mr.  Gilbert  H.  Gilbert,  Consult- 
ing Engineer,  and  it  was  worked  to  its  present 
form  in  collaboration  with  Mr.  W.  L.  Saund- 
ers, President  of  the  Ingersoll-Rand  Com- 
pany. 

This  work  contains,  besides  the  introduc- 
tory, one  chapter  on  Blasting  and  Explosives, 
seven  chapters  devoted  to  the  methods,  costs 
and  types  of  drills  for  drilling  on  land,  six 
chapters  describing  subaqueous  drilling  and 
showing  methods  and  costs  from  numerous 
examples,  one  chapter  relative  to  Subaqueous 
Drilling  by  the  Platform  Method,  a  chapter 
of  very  practical  "Hints  and  Suggestions  for 
Rock  Drilling  and  Blasting"  and  a  compre- 
hensive alphabetical  index. 

The  practical  experience  back  of  this 
book  combined  with  unequalled  facili- 
ties for  collecting  the  large  amount  of 
cost  data  it  contains,  make  it  the  most 
authoritative  work  yet  produced  on  this 
important  subject  and  every  user  of 
rock  drills  should  have  a  copy. 

This  hook  is  8  vo.  size,  contains 
VIII  I  319  pages,  is  illustrated  with 
1 27  halftone  cngra\  ings  and  figures 
and  is  bound  in  cloth.  Price,  $4.00 
net. 
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Two  New  Books  on  Structures 


Theory  of  Structures 

By  CHARLES  M.  SPOFFORD,  S.  B. 
Hayward  Professor  of  Civil  Engineering,  Mass 
Inst,  of  Tech. 
432  pp.;  6x9;  300 illustrations,  $4.00  (17s)  net, 
postpaid. 

Fundamental  theories  as  developed  at  the 
Massachusetts  Institute  of  Technology,  and  espe- 
cially valuable  as  reference  work  for  engineers. 


Frame  Structures  and  Girders 

By  EDGAR  MARBURG,  C.  E.  Sc.  D. 
Professor  of  Civil  Engineering,  University  of 
Pennsylvania. 
500  pages.  6x9,  illustrated,  $4.00  (17s)  net,  postpaid. 

Vol.  1  is  a  treatise  on  the  fundamentals  and  a 
unit  in  itself.  Professor  Marburg  has  produced  a 
work  that  is  in  harmony  with  the  advanced  theo- 
ries and  practice  of  this  country. 


Reinforced  Concrete 


Mechanics  and  Elementary  Design 

By  JOHN  P.  BROOKS,  M.  S., 
Formerly  Associate  Professor  of  Civil  Engineering,  University  of  Illinois- 
Director,  Clarkson  School  of  Technology. 
220  pp.;  6x9;  fully  illustrated;  $2.00  (8/6)  net,  postpaid. 
clearnesrs°f '  Br°°ks'  WOrk  is  remarkab]e  for  its  avoidance  of  excessive  detail  and  for  its  conciseness  and 
It  covers  the  component  parts,  gives  the  fundamental  tests  and  analysis  of  stresses,  sets  forth  the 
principles  of  economy  in  design,  and  considers,   in  the  diagrams,  the  proper  selection  of  steel  and 
concrete  dimensions.   The  author  uses  the  popular  form  of  notation. 


Engineering  Drawing 


By  THOMAS  E.  FRENCH.  M.  E., 
Professor  of  Engineering  Drawing,  Ohio  State  University. 
289  pages,  6x9,  452  illustrations,  $2.00  (8/6)  net  postpaid. 
A  distinctive  book  that  takes  its  place  at  the  head  of  all  literature  on  this  subject 
special  value  for  the  practicing  draftsman  as  well  as  the  student. 


It  is  a  book  of 


Contracti  in  Engineering 

By  JAMES  1.  TUCKER  B.  S.,  LL.  B., 
Professor  of   Civil   Engineering,    University  of 
Oklahoma,  formerly  at  Tufts  College. 
307  pp.;  $3  (12/6) 
The  official  text  on  "contracts"  in  the  majority 
of  the  technical  schools.    Prof.  Tucker  has  pro- 
duced a  manual  on  the  fundamentals  that  will  be 
of  value  lo  all  engineers. 


Water  Power  Engineering 

By  DANIEL  W.  MEAD. 
Professor  of  Hydraulics,  University  of  Wisconsin 
803  pp. ;  $6  (25s) 

This  book  is  the  authority  on  water  power 
engineering.  It  considers  every  phase  of  the  sub- 
ject from  "preliminary  investigation"  to  the 
completed  power  plant. 


Rock  Drills 

By  E.  M.  WESTON 
370  pp.;  $4  (17s) 
Describes  all  types  of  drills  and 
tells  the  best  uses  of  each. 


Standard  Specifications 

By  JOHNC.  OSTRUP 
99  pp.;  $1  (4/6) 
A  compact  book  of  ten  speci- 
fications covering  steel,  concrete, 
reinforced  concrete,  etc. 


Practical  Shaft  Sinking 

By  FRANCIS  DONALDSON  M.  E. 
143  pp.;  $2  (8/8) 
A  thorough  treatise  on  the 
problems  of  shaft  sinking  under 
a  variety  of  conditions. 
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The  outlook  for  railroad 
The  Doings    construction  work  appears 
r     °      to  be  considerably  brighter 
°*  this     week.      The  Great 

the  Week.  Northern  R.  R.  has  taken 
bids  on  the  construction  of 
its  new  line  from  Lewiston, 
Mont.,  to  Moccasin,  and  contracts  for  this 
work  will  probably  be  let  by  the  time  this 
paper  appears.  The  Southern  Pacific  has  also 
taken  bids  on  the  construction  of  the  first  25- 
mile  section  of  its  Eugene-Coos  Bay  line  in 
Oregon.  In  addition  a  number  of  railroads 
are  beginning  to  loosen  up  and  place  large 
rail  orders.  The  Louisville  &  Nashville  R.  R. 
which  has  a  large  amount  of  double  track 
work  in  view  in  Alabama,  has  placed  an  order 
for  50,000  tons  of  rail.  Two  other  Southern 
railroads  have  also  been  in  the  market  for 
about  500,000  tons  additional.  The  Great 
Northern  R.  R.  is  also  understood  to  have 
placed  an  order  for  40,000  tons  of  rails. 

Among  the  railroad  construction  contracts 
let  during  the  past  few  days  are  the  follow- 
ing: J.  N.  Gillis  &  Son,  Brewton,  Ala.,  for 
the  grading  and  track  laying  for  the  Escambia 
Ry.  from  the  end  of  the  present  track  to  Man- 
istee Junction,  Ala.,  about  7  miles ;  J.  W. 
Wright,  Jr.,  Union  Springs,  Ala.,  for  grading 
from  Manistee  Junction  to  near  Evergreen, 
Ala.,  a  distance  of  about  19  miles,  for  the  Es- 
cambia Ry. ;  Criere  &  Hawley  for  grading 
three  miles  of  the  roadbed  for  the  Sacramen- 
to-Woodland R.  R.  in  California;  J.  J.  Box- 
ley  &  Son,  Tague,  W.  Va.,  for  a  5-mile  exten- 
sion of  ,the  Elk  &  Little  Kanawha  R.  R.  in 
West  Virginia ;  Burns  &  Johnson,  Seattle, 
Wash.,  and  Winnipeg,  Man.,  for  60  miles  of 
grade  work  between  Fort  Steele,  B.  C,  and 
Skookumchunk  for  the  Canadian  Pacific  Ry. ; 
Twohey  Bros.,  Portland,  Ore.,  sub-contract 
from  the  Northern  Construction  Co.,  Winni- 
peg, and  the  Cowen  Construction  Co.,  Winni- 
peg, for  the  construction  of  100  miles  of  the 
British  Columbia  section  of  the  Canadian 
Northern  Transcontinental  Ry.,  the  contract 
running  about  $50,000  per  mile. 

Final  returns  on  the  result  of  the  election 
in  New  York  State  on  the  proposition  to  issue 
$19,800,000  of  bonds  for  the  construction  of 
terminals  for  the  State  Barge  Canal  are  not 
yet  available.  It  is  believed,  however,  that  the 
issue  carried. 

The  citizens  of  Philadelphia  at  the  election 
on  Nov.  7  voted  in  favor  of  the  amendment  to 
the  Constitution  increasing  the  borrowing  ca- 
pacity to  permit  the  city  to  build  subways, 
improve  the  wharves  and  reclaim  waste  lands. 
It  is  believed  that  the  coming  administration 
will  attempt  to  float  a  loan  of  $6,000,000,  and 
that  a  subway  will  be  built  in  Broad  St.  from 
League  Island  to  Logan  Station  by  the  city 
for  leasing  purposes. 

Not  verv  much  new  levee  and  drainage 
work  has  been  advertised  during  the  past 
week.  About  the  largest  piece  of  new  work 
of  this  kind  for  which  bids  were  asked  recent- 
ly is  the  Scott  County  Drainage  District  proj- 
ect in  Illinois.  This  work  calls  for  the  con- 
struction of  levees  and  ditches  estimated  to 
cost  $100,000.  The  work  includes  840,512  cu. 
yds.  of  embankments  and  159,688  cu.  yds,  of 
excavation.  In  the  way  of  irrigation  work  the 
largest  contract  of  the  past  week  appears  to 
be  the  one  secured  by  Slick  Bros.,  Boise, 
Idaho.  This  contract  calls  for  installing  a 
pumping  plant  and  25  miles  of  canals  for  the 
Kuhn  Syndicate's  irrigation  project.  The 
work  will  reclaim  at  least  14,000  acres  of  the 
North  Side  Twin  Falls  tract  which  are  above 
the  level  of  the  present  canal  svstem. 

Something  of  a  record  has  been  made  by 
the   contractors   in   the   construction   of  the 


Olive  Bridge  Dam,  which  is  the  largest  struc- 
ture in  connection  with  the  formation  of  the 
Ashokan  reservoir  for  the  new  Catskill  water 
supply  for  New  York  City.  The  last  facing 
block  in  this  dam  was  placed  on  Nov.  2,  and 
the  last  few  batches  of  concrete  were  placed 
on  the  following  day,  Nov.  3.  The  dam  has 
been  built  by  MacArthur  Bros.  Co.  and  Wins- 
ton &  Co.,  who  placed  the  500,000  cu.  yds.  of 
masonry  in  about  25  working  months. 

A  good  sized  highway  contract  has  just  been 
let  by  the  municipality  of  St.  Vital,  Man.  This 
contract  called  for  the  paving  of  Pembina 
Highway  from  the  city  limits  to  the  site  of 
the  agricultural  college,  the  tender  of  the 
Bitholithic  &  Contracting  Co.  being  accepted 
at  $124,051.20. 

It  is  possible,  though  not  probable,  that  the 
Canadian  Department  of  Public  Works  will 
have  work  started  next  year  in  the  Georgian 
Bay  Canal.  The  new  Minister  of  Public 
Works  of  Canada,  F.  D.  Monk,  Ottawa,  is 
said  to  be  planning  to  resubmit  to  the  Cabinet 
Council  the  recommendation  made  last  spring 
by  the  former  Minister  of  Public  Works  for  a 
Parliamentary  vote  of  approximately  $3,000,- 
000  to  enable  a  beginning  to  be  made  next 
year. 

Bids  were  opened  on  Nov.  11  on  two  large 
levee  contracts.  One  of  these  contracts  called 
for  the  construction  of  2,000,000  cu.  yds.  of 
levee  work  in  Miller  County,  Ark.,  for  the 
protection  of  banks  along  Red  River.  Leon- 
ard &  Bush,  Memphis,  Tenn.,  were  the  low 
bidders  at  14.2  cts.  per  cu.  yd.  The  other  con- 
tract called  for  the  construction  of  Section  4 
of  the  Front  Levee  at  East  St.  Louis,  111.  This 
work  calls  for  the  construction  of  an  earth 
levee  having  a  crown  of  12  ft.  and  a  length  of 
about  2%  miles,  and  requiring  739,000  cu.  yds. 
earth  embankment.  The  Illinois  Dredging  & 
Construction  Co.,  at  27  cts.  per  cu.  yd.,  was 
the  low  bidders  for  the  work. 


Sanitary 
Control  of 
Contractor's 
Camps. 


The  sanitary  conditions 
of  contractors'  camps  some- 
times leave  much  to  be  de- 
sired, and  the  sanitary  con- 
trol of  such  camps  by  the 
proper  authorities  has  oc- 
casionally given  rise  to 
some  little  difficulty.  The  State  of  Kansas  is 
now  calling  for  bids  for  the  construction  of 
improvements  to  the  State  Fish  Hatchery  at 
Pratt,  Kan.  In  the  specifications,  which  were 
prepared  by  Prof.  W.  C.  Hoad,  who  by  the 
way.  is  Sanitary  Engineer  of  the  State  Board 
of  Health  there  is  an  interesting  provision  re- 
garding the  sanitary  conditions  to  be  main- 
tained in  the  work.  This  provision  was  drawn 
not  only  to  call  the  contractor's  attention  to 
certain  phases  of  the  health  situation,  but  also 
to  give  the  State  authorities  a  certain  degree 
of  sanitary  control  over  the  camp.  This  pro- 
vision in  the  specifications  is  as  follows: 

SANITARY  REGULATIONS. 

The  contractor  shall  at  all  times  provide  for 
his  employees  an  abundant  supply  of  pure  and 
wholesome  drinking  water,  and  shall  give  orders 
against  the  use  for  drinking  or  cooking  purposes 
of  any  water  in  the  neighborhood  known  to  be 
prejudicial  to  the  health  of  the  men. 

The  contractor  shall  provide  at  convenient 
points,  properly  secluded  from  observation,  a 
sufficient  number  of  sanitary  conveniences,  and 
shall  enforce  their  use.  These  shall  be  fly-proof 
and  shall  be  maintained  in  a  sanitary  condition 
and  shall  be  cleaned  out  at  sufficiently  frequent 
intervals  to  prevent  the  creation  of  a  nuisance. 
The  contents  shall  be  dug  into  the  ground  or 
otherwise  satisfactorily  disposed  of. 

If  any  case  of  infectious  disease  shall  appear 
among  his  men,  the  contractor  shall  make  prop- 
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er  provision  for  the  immediate  removal  and  iso- 
lation of  the  patient,  and  shall  enforce  such  san- 
itary regulations  among  his  employees  as  may  be 
necessary  to  prevent  the  spread  of  the  disease. 

Tents  or  shacks  to  be  ocucpied  by  the  con- 
tractor's employees  shall  be  placed  at  points  ap- 
proved by  the  engineer.  Dining  and  cooking 
tents,  shacks  and  wagons  must  be  located  in  well 
drained  and  sanitary  locations,  and  at  a  proper 
distance  from  the  aforesaid  sanitary  conveni- 
ences. The  contractor  shall  see  to  it  that  the 
premises  about  all  tents  and  buildings  occupied 
by  his  employees  are  kept  in  sanitary  condition. 


Road 


Figures  compiled  by  Mr. 

Paul  D.  Sargent,  Assistant 

i;.  Director    U.    S.    Office  of 

Expenditures  Pub]ic   RoadSi    show  that 

in  1911.  approximately  $141,291,120 
will  be  spent  this  year  in 
the  States  of  this  country 
for  road  work.  Of  this  total  expenditure  $21,'- 
037,769  will  come  from  State  aid,  $18,503,556 
from  local  bond  issues,  and  $101,750,000  from 
local  revenues.  The  greater  part  of  the  last 
named  amount  is  probably  being  expended  for 
the  ordinary  maintenance  and  repair  work  on 
country  roads.  However,  practically  all  of 
the  State  aid  money  and  the  funds  from  locaE 
bond  issues  are  being  expended  for  the  con- 
struction of  improved  highways.  Of  the  totaf 
estimated  expenditure  of  State  aid  funds  New- 
York  leads  with  $5,000,000.  Pennsylvania 
comes  next  with  $4,000,000,  and  California 
ranks  third  with  $2,067,500.  An  interesting 
fact  in  connection  with  the  State  aid  expendi- 
tures is  that  the  16  Southern  States  will  ex- 
pend but  $2,146,354  in  this  way,  and  of  that 
amount  Maryland  alone  will  expend  $1,250,000 
On  the  other  hand,  $12,894,000  of  the  locai 
bond  issues  expenditure  will  be  made  by  these 
16  Southern  States.  In  many  of  the  Southern 
States  various  counties  have  voted  bond  issues 
for  the  construction  of  county  systems  of  im- 
proved highways,  which  probably  accounts  for 
the  comparatively  large  expenditure  of  local 
bond  issues.  Of  the  other  States  in  only  four 
— California,  Delaware,  Michigan  and  Oregon 
— does  there  seem  to  be  any  large  expenditure 
this  year  for  the  construction  of  county  high- 
way systems.  Of  these  four  States  Califor- 
nia is  expending  $1,500,000,  Delaware  $300,000, 
Michigan  $2,216,000  and  Oregon  $1,500,000. 
Of  the  total  road  expenditures  in  1911  New 
York  ranks  first  with  $12,000,000,  Pennsylva- 
nia next  with  $11,500,000,  and  then  comes 
Texas  with  $7,600,000,  California  with  $7,067.- 
500,  Ohio  with  $6,600,365  and  Michigan  with 
$5,966,000.  All  of  these  figures  are  approxi- 
mate and  are  probably  below  the  actual  ones. 
They  give  some  idea,  however,  of  the  immense 
amount  of  work  that  is  being  done  on  Ameri- 
can highways. 


Pasadena,  Cal.,  noted  as 

the    home    of  millionaires 

Municipal      and  tne  '"venter  of  stickv 

Mulerv        fly  ?aPer;  is  t0  try  a  new 
u    ly         municipal  experiment.  For 

a  number  of  years  the  city 
has  been  running  a  mu- 
nicipal piggery  on  its  city  farm.  For  aes- 
thetic reasons  the  city  is  stated  to  have  de- 
cided to  abandon  the  project  of  raising  the 
festive  porker  and  to  raise  mules  instead. 
Press  dispatches  state  that  the  superintendent 
of  the  farm  has  gone  to  Missouri  to  select 
the  parent  stock  and  a  number  of  young  mules 
which  will  be  brought  to  Pasadena  on  a  spe- 
cial mule  train.  Breeding  experts  will  be  em- 
ployed and  it  is  hoped  to  make  the  venture 
a  source  of  revenue. 
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Alabama. 

®The  Escambia  Railway,  operated  by  the 
Alger-Sullivan  Lumber  Co.,  of  Century,  Fla., 
has  let  to  J.  N.  Gillis  &  Son,  of  Brewton, 
Ala.,  the  grading  and  track-laying  between 
end  of  present  track  to  Manistee  Junction, 
Ala.,  about  7  miles.  Also  to  J.  W.  Wright, 
Jr.,  of  Union  Springs,  Ala.,  the  contract  for 
grading  from  Manistee  Junction  to  near  Ev- 
ergreen, Ala.,  amounting  to  about  19  miles. 

The  Louisville  &  Nashville  R.  R,  J.  E. 
Willoughby,  Engineer  of  Construction,  Louis- 
ville, Ky.,  has  placed  an  order  for  50,000  tons 
of  rails  with  the  Tennessee  Coal  &  Iron  Co. 

Such  good  progress  has  been  made  in  the 
construction  on  the  extension  of  the  Tom- 
bigbee  Valley  R.  R.  and  Alabama,  Tennessee 
&  Northern  R.  R.  that  it  is  believed  that  the 
lines  will  be  connected  up  and  ready  for  the 
operation  of  through  trains  by  April  1,  1912. 
The  gap  of  25  miles  between  the  northern 
end  of  the  Tombigbee  Valley  and  the  south- 
ern end  of  Alabama,  Tennessee  &  Northern 
has  been  graded  and  is  ready  for  the  laying 
of  track.  The  Alabama,  Tennessee  &  North- 
ern is  now  in  operation  to  a  point  12  miles 
south  of  Silas.  Wm.  Toxey,  York,  Ala.,  is 
Chief  Engineer. 

Arkansas. 

Proposition  has  been  presented  to  the  Board 
of  Trade  of  Little  Rock  by  E.  H.  Brown  for 
building  a  railroad  into  Little  Rock  from 
Higden,  on  the  Missouri  &  North  Arkansas 
R.  R.  between  Heber  Springs  and  Leslie. 
Plans  are  already  made  for  the  building  of  a 
line  eight  miles  in  length  from  Higden  toward 
Little  Rock,  and  it  is  proposed  to  bring  the 
line  on  to  Little  Rock.  E.  M.  Wise,  Eureka 
Springs,  Ark.,  is  General  Manager  of  the 
Missouri  &  North  Arkansas  R.  R. 

California. 

®Hard  Bros.,  Broderick,  Cal.,  who  have  the 
contract  for  the  grading  work  for  a  5-mile 
section  of  the  Woodland  &  Sacramento  elec- 
tric line,  as  noted  in  our  last  issue,  have  150 
head  of  stock  at  work  on  the  contract.  They 
will  put  as  many  more  at  work  within  two 
weeks  and  will  also  use  a  dragline  excavator. 
The  total  yardage  is  350,000. 

®Criere  &  Hawley  have  been  awarded  a 
contract  for  grading  three  miles  of  the  road- 
bed of  the  Sacramento-Woodland  R.  R.  The 
work  on  the  contract  includes  the  three  miles 
from  the  Southern  Pacific  track  near  Brod- 
erick to  the  Flint  place.  It  involves  the  re- 
moval of  about  100,000  cu.  yds.  of  dirt.  The 
fill  in  the  highest  place  will  be  about  14  ft., 
but  the  average  fill  is  11  ft.  A  clam  shell 
dredger  and  a  dry  land  dredger  will  be  used 
in  the  work. 

Colorado. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
has  begun  the  filing  of  deeds  to  the  property 
it  has  been  acquiring  for  several  months  for 
its  right  of  way  for  a  connection  with  its 
main  line  in  Adams  county  to  Thirty-sixth 
St.  in  Denver,  the  route  it  expects  to  follow 
into  the  city  if  a  permit  is  obtained  for  laying 
tracks  on  Walnut  and  Market  Sts.  from  86th 
to  23rd  Sts. 

Tin-  Board  of  Directors  and  officials  of  the 
Denver,  Northwestern  &  Pacific  (Moffat) 
kv  recently  inspected  the  proposed  route 
for  a  branch  line  to  the  Crawford  coal  fields, 
from  Steamboat  Springs  to  Hastings.  L  D. 
Blauvelt,  Denver,  Col.,  is  Chief  Engineer. 

The  Denver,  Laramie  &  Northwestern  R.  R. 
(.,,  Wm  |)  Undue.  Chief  Engineer,  Denver, 
is  <\n\)  y  some  grading  work  between  Greeley 
and  Severance,  and  expects  to  have  nearly  all 
of  thai  section  completed  before  it  freezes  up. 
It  is  not  expected  to  lay  any  track  this  fall 
01  mii|.  i  Tins  portion  of  the  line  is  through 
the  Greeley  Irish  potato  district  and  as  the 
|,.,tato  crop  is  an  absolnle  failure  this  season 
the  track  will  probably  not  he  put  down  until 
next  .summer. 


Florida. 

The  Atlantic  Coast  Line  R.  R.,  D.  W. 
Gross,  Engineer  of  Construction,  Wilming- 
ton. N.  C.,  has  completed  surveys  from  Dun- 
nelton  to  Otter  Creek,  30  miles,  for  its  pro- 
posed 60-mile  connecting  line  to  Wilcox.  Sur- 
veys are  still  under  way  on  this  line  between 
Otter  Creek  and  Wilcox.  A  link  is  also  to 
be  built  between  Perry  and  Monticello. 

Georgia. 

The  Hawkinsville  &  Western  R.  R.  Co.,  of 
Hawkinsville,  has  filed  a  mortgage  to  secure 
a  $200,000  bond  issue.  The  bonds  are  based 
on  the  proposition  to  build  a  line  of  railroad 
of  22  miles  from  Hawkinsville  to  Perry.  The 
track  has  been  laid  on  about  5  miles  of  the 
road  and  work  progressing  nicely.  Contract 
for  the  portion  of  road  from  Grovania  to 
Perry  has  been  let  and  work  will  commence 
about  Jan.  1. 

The  Greene  County  R.  R.  (Bostwick  R. 
R.),  W.  D.  Branan,  General  Manager,  Bost- 
wick, Ga.,  is  reported  to  have  taken  bids  for 
an  extension  to  Monroe. 

The  Bryd-Matthews  Investment  Co.,  R.  M. 
McCombs,  President,  St.  Louis,  Mo.,  is  un- 
derstood to  have  been  taking  bids  for  the 
grading  work  for  a  new  railroad  to  extend 
from  Gainesville  north  35  miles  to  timber 
lands,  the  route  taking  in  Concord  and  Cleve- 
land. This  road  will  be  known  as  the  Gaines- 
ville &  Northwestern  Ry.  Major  J.  F. 
Brooks,  Cleveland,  Ga.,  is  Chief  Engineer. 

The  Gainesville  Midland  Ry,  G.  J.  Bald- 
win, President,  Savannah,  Ga.,  will  have  sur- 
veys started  shortly  for  an  extension  to  Wash- 
ington, Wilkes  County.  It  is  probable  that 
this  survey  will  follow  an  old  survey  of  the 
Augusta  &  Chattanooga  proposition  by  way  of 
Smithonia,  Lexington,  Sandy  Cross  and  on 
to  Washington. 

Citizens  of  Lafayette,  Ga,  are  raising  funds 
to  pay  for  grading  and  for  securing  right  of 
way  for  a  2%-mile  spur  from  Hillsdale  to 
Lafayette.  The  Tennessee,  Alabama  &  Geor- 
gia R.  R,  C.  H.  Fisk,  Chief  Engineer,  Chat- 
tanooga, has  offered  to  build  the  spur  pro- 
vided the  citizens  would  secure  the  right  of 
way  and  pay  the  cost  of  grading.  The  cost 
of  the  latter  is  estimated  at  from  $7,500  to 
$12,500. 

The  Waycross  &  Western  Ry.  has  been  or- 
ganized with  a  paid  in  capital  of  $300,000  to 
construct  the  proposed  line  for  which  surveys 
are  already  under  way  from  Milltown  toward 
Hihara  and  Adel  and  between  Waycross  and 
Milltown.  The  road's  backers  will  apply  im- 
mediately for  charters  and  within  thirty  days 
expect  to  begin  actual  construction.  Arrange- 
ments have  been  made  whereby  the  new  road 
takes  charge  of  the  partially  completed  line 
running  out  of  Waycross  toward  Nashville. 
Waycross  will  be  headquarters  of  the  company 
and  officers  will  be  named  shortly.  Alex  Ses- 
soms  of  Waycross,  F.  B.  Sirmans  of  Sirmans, 
M.  C.  Lee,  J.  L.  Byrd,  R.  L.  Patton,  J.  H. 
Bostwick  and  others,  of  Milltown,  are  inter- 
ested. The  road  will/be  70  miles  long,  and  may 
be  extended  west  of  the  Georgia  Southern 
and  Florida,  and  to  some  Atlantic  port  from 
Waycross. 

The  State  Railroad  Commission  is  now 
giving  hearings  on  the  petition  of  the  new 
Georgia  Railway  &  Power  Co.  for  permission 
to  issue  $27,000,000  of  stock  and  $30,000,000 
of  bonds.  At  the  hearings  it  was  brought  out 
that  the  extension  of  the  Decatur  St,  Atlan- 
ta, car  line  to  Stone  Mountain  will  be  the 
first  step  in  the  construction  of  a  network  of 
interurhan  trolley  lines  radiating  from  Atlan- 
ta In  suburban  points.  The  new  company,  which 
has  leased  the  Georgia  Railway  &  Electric 
Co,  expressly  states  in  its  petition  thai  it 
proposes  to  extend  (he  Decatur  car  line  to 

Stone  Mountain,  ami  thai  this  work  will  he 

begun  iust  as  soon  as  the  petition  is  granted. 
I  bis  extension  will  cost  about  $300,000.  |\  S 
Arkwrighl.  Atlanta,  Ga,  is  General  Manager. 


Idaho. 

Most  of  the  surveys  have  been  made  for  a 
new  electric  railway  from  Boise  to  Nampa  and 
Meridian.  Present  plans  are  to  build  a  line 
down  the  Ninth  St.  pike  south  of  the  river 
at  Boise,  up  the  grade  to  the  mesa,  past  Morris 
Hill  cemetery  and  the  fair  grounds,  and  on  to 
Meridian  and  Nampa.  A.  R.  Smith,  President 
of  the  Boise  Development  Co,  Boise,  is  in- 
terested. 

Grading  work  has  been  started  for  the  pro- 
posed railroad  between  Albion  and  Marsh- 
field,  a  point  on  the  Rapid  River  branch  of 
the  Short  Line,  about  eight  miles  east  of 
Burley.  The  line  will  be  10  miles  long,  and 
will  cost  in  the  neighborhod  of  $200,000.  The 
capital  for  building  the  road  has  all  been  sub- 
scribed by  the  people  of  Albion,  and  the  work 
will  be  rushed  to  completion. 

The  County  Commissioners  at  Boise  have 
granted  a  50-year  franchise  to  the  Boise  Val-. 
ley  Ry.  Co,  Boise,  to  construct  and  operate 
an  electric  railway  from  the  Ninth  St.  bridge 
to  connect  with  the  company's  existing  line 
in  south  Boise.  According  to  the  provisions 
of  the  franchise  it  is  stipulated  that  the  work 
upon  the  new  line  shall  begin  within  30  days 
from  date  and  that  the  road  shall  be  in  op- 
eration within  one  year.  The  company  plans 
to  cross  the  Boise  River  at  Ninth  St.  over 
a  new  bridge  to  be  erected  by  the  corporation 
just  west  of  the  present  bridge.  It  is  prob- 
able that  the  old  piers  which  are  still  standing 
will  be  used  for  the  new  crossing. 

Illinois. 

The  Sterling  Construction  Co.  of  Sterling, 
111,  has  elected  officers  and  has  begun  work 
on  the  promotion  plans  for  the  proposed  elec- 
tric railroad  from  Davenport,  Rock  Island 
and  Moline  to  Rockford  by  way  of  Morrison, 
Sterling  and  Polo.  At  the  recent  meeting  of 
the  Construction  Co.  the  following  officers 
were  elected :  President,  Alex  Anderson, 
Polo;  Vice-president;  George  Burch,  Gait; 
Secretary,  R.  A.  Kidder,  Sterling;  Treasurer, 
H.  S.  Greene,  Morrison. 

The  Macomb  &  Western  Ry,  mentioned  re- 
cently in  Engineering  &  Contracting,  has 
been  sold  to  A.  Harris  of  Chicago,  repre- 
senting the  Chicago  Wrecking  Co,  for  $50,- 
000.  The  new  owner  will  wreck  it  for  the 
junk  to  be  realized. 

It  is  reported  that  the  Chicago,  Lake  Shore 
&  South  Bend  Ry.  (electric),  Michigan  City, 
Ind,  will  take  steps  shortly  as  result  of  which 
the  road  may  get  an  entrance  into  the  heart 
of  Chicago.  The  road's  terminal  is  now  at 
Kensington,  14  miles  from  the  city's  center. 

The  Milwaukee,  Peoria  &  St.  Louis  Ry.  Co. 
has  purchased  a  tract  of  land  440  ft.  wide 
and  4,000  ft.  long  in  East  Peoria  for  pas- 
senger and  freight  depots,  yards,  roundhouse, 
machine  shops  and  terminals.  This  company 
is  understood  to  be  planning  to  build  a  new 
coal  road  which  is  to  tap  all  trunk  lines  lead- 
ing into  Chicago  from  the  west  between 
Peoria  and  Rockford,  a  distance  of  117  miles. 
F.  W.  Cherry,  Princeton,  111,  is  interested. 

The  Chicago,  Burlington  &  Quincy  R.  R, 
T.  E.  Calvert,  Chief  Engineer,  Chicago,  111, 
has  secured  practically  all  right  of  way  for 
the  extension  of  its  Southern  Illinois  coal 
line  to  West  Frankfort,  and  it  is  believed  that 
construction  work  will  be  started  shortly. 
The  extension  will  branch  off  from  the  main 
line,  south  of  Christopher,  and  extend  in  a 
southeasterly  direction  for  a  distance  of 
about  six  miles  to  West  Frankfort. 

Indiana. 

Judge  Vinson  A.  Carter,  of  Indianapolis, 
in  whose  court  the  receivership  of  the  Indian- 
apolis, New  Castle  X'  Toledo  Electric  Ky.  Co, 
owner  of  the  Honey  lice  line,  between  New 
Castle  ami  Indianapolis,  is  pending,  together 
with  the  directors  of  the  Union  Trust  Co.  of 
Indianapolis,  receiver  of  the  line,  made  a  tri| 
of  inspection  from  Indianapolis  to  New  Ca? 


»J«  indicates  work  now  open  for  bids.    0  indicates  a  contract  let  recently. 
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tie  for  the  purpose  of  inspecting  the  outlet 
from  this  city  for  the  proposed  extensions 
from  New  Castle  to  Muncie  and  from  New 
Castle  to  Richmond.  The  ground  was  gone 
over  carefully  and  it  is  understood  that  the 
court  will  order  the  receiver  to  proceed  with 
the  two  extensions  next  spring.  The  New 
Castle-Muncie  line  will  touch  the  towns  of 
Mt.  Summit,  Springport,  Oakville,  Cowan  and 
the  Richmond  extension  will  traverse  Ash- 
land, Millville,  Hagerstown  and  Greensfork. 
The  latter  line  will  also  form  an  electric  rail- 
way connection  between  Muncie  and  Rich- 
mond. 

The  electric  railway,  light  and  waterworks 
properties  of  the  Angola  Ry.  &  Power  Co., 
of  Angola,  Ind.,  has  been  purchased  at  a  re- 
ceiver's sale  for  $31,000  by  Pittsburg  cap- 
italists, who  will,  it  is  said,  rebuild  and  im- 
prove the  properties.  The  company  has  four 
miles  of  electric  railway  connecting  Angola 
with  Lake  James. 

Iowa. 

A  subscription  paper  has  been  circulated  by 
Fletcher  Afflick  and  farmers  between  Gran- 
ville, Woodlawn  and  the  Macon  county  line 
and  a  bonus  of  $30,000  raised  in  an  effort  to 
induce  the  Iowa  Central  to  extend  its  line 
from  Macon  county  to  Mexico  by  way  of 
Woodlawn  and  Granville. 

The  necessary  capital  is  understood  to  have 
been  secured  for  the  continuation  of  the  con- 
struction of  the  Omaha  &  Iowa  interurban 
line.  It  is  stated  that  the  interurban  will  be 
extended  eastward  from  Treynor  to  Carson, 
Griswold  and  Cumberland,  where  connection 
will  be  made*  with  the  Rock  Island  and  the 
Burlington.  Thence,  continuing  toward  Des 
Moines,  the  line  will  cross  the  Rock  Island  at 
Stuart  and,  after  traversing  an  extended  dis- 
tance northeast,  connect  with  the  Minneapolis 
&  St.  Louis  at  Ashawa  and  enter  Des  Moines 
over  the  rails  of  that  line,  whose  terminals  it 
will  use  in  that  city.  The  Omaha  &  Iowa  is 
a  project  of  Col.  George  Adams  of  Council 
Bluffs,  la.  Col.  Adams  was  the  purchaser  of 
the  Atlantic  North  &  South  R.  R.  at  a  receiv- 
er's sale  in  September.  It  is  believed  that  a 
syndicate  headed  by  Leslie  M.  Shaw,  Phila- 
delphia, Pa.,  is  back  of  Col.  Adams  in  the 
purchase  of  the  A.  N.  &  S.  R.  R.,  and  also 
in  the  interurban  line. 

The  terms  of  the  proposed  lease  of  the  Iowa 
Central  Ry.  Co.  to  the  Minneapolis  &  St. 
Louis  Ry.  Co.  have  been  agreed  upon,  subject 
to  the  approval  of  the  directors  and  share- 
holders at  meetings  to  be  held  in  December. 
The  Iowa  Central  is  to  convey  its  property 
subject  only  to  its  funded  and  other  debt,  but 
with  $2,500,000  additional  money  provided  for 
corporate  purposes.  The  distribution  of  se- 
curities will  be  made  upon  a  basis  which  the 
directors  of  the  Iowa  Central  Ry.  Co.  may  de- 
termine and  the  shareholders  approve,  and 
which  also  must  be  satisfactory  to  the  Min- 
neapolis &  St.  Louis  R.  R.  Co.  It  will  include 
the  right  to  subscribe  for  part  of  the  new 
bonds,  which  will  be  underwritten.  The  pres- 
ent capitalization  of  the  Iowa  Central  is  $5,- 
674,309  preferred  and  $8,535,623  common  stock, 
while  the  Minneapolis  and  St.  Louis  is  cap- 
italized at  $4,000,000  preferred  and  $6,000,000 
combination.  Under  the  proposed  combina- 
tion the  aggregate  capital  stock  outstanding 
will  be  reduced  to  $5,917,500  preferred  and 
$15,370,200  common  stock.  This  means  that 
the  preferred  shares  of  the  two  companies  will 
be  cut  down  from  $9,674,000  to  a  little  more 
than  half  that  sum,  while  the  new  combina- 
tion stock  will  be  increased  from  $14,525,623 
to  $15,370,200  The  new  company  will  also 
be  provided  with  $2,500,000  for  corporate  pur- 
poses. 

Kansas. 

It  is  believed  that  the  Scott  City  Northern 
R.  R.,  which  recently  completed  its  line,  will 
shortly  take  up  the  matter  of  extending  north- 
ward from  Winona  to  Goodland  and  then  on 
to  St.  Francis.  E.  A.  Tennis,  Garden  City, 
Kan.,  is  General  Manager. 

Several  cars  of  steel  and  ties  are  reported 
to  have  arrived  at  Tribune,  Kan.,  for  the  con- 
struction of  the  Gulf  &  Northwestern  rail- 
road, which  is  to  be  built  from  Julesburg,  Col., 


to  Oklahoma  City,  and  which  is  to  be  built 
through  the  western  tier  of  counties  in  Kan- 
sas. The  survey  is  completed  and  it  will 
pass  through  St.  Francis,  Goodland,  Sharron 
Springs,  Tribune,  Syracuse,  Johnson  City, 
Richfield  and  Liberal.  All  are  county  seats 
of  the  counties  in  which  they  are  situated. 

Kentucky. 

Grading  work  has  been  about  completed 
for  the  28-mile  coal  road  being  constructed 
from  Shelby,  Ky.,  to  Elkhorn  Creek,  Ky., 
for  the  Consolidated  Coal  Co.,  of  Jenkins. 
Construction  contracts  for  this  road  were  let 
some  months  ago  and  it  is  believed  that  the 
entire  line  will  be  finished  by  next  spring. 
There  are  to  be  38  reinforced  concrete  bridges 
along  this  line,  and  quite  a  number  of  these 
have  already  been  completed  by  the  Sheene 
&  Redmond  Construction  Co.,  St.  Louis  Mo., 
which  has  the  contract  for  this  portion  of 
the  work. 

Massachusetts. 

The  Board  of  Aldermen  of  Northampton, 
Mass.,  have  granted  a  petition  of  the  North- 
ampton Street  Railway  Co.  for  a  location  for 
double  tracks  in  the  middle  of  Elm  St. 

The  Connecticut  Valley  Street  Ry.  Co., 
Greenfield,  Mass.,  is  reported  to  have  negotia- 
tions under  way  for  the  purchase  of  the  Fitch- 
burg,  Gardner  &  Westminster  Street  Ry.  Co. 
with  a  view  to  getting  a  direct  line  from 
Springfield  into  Fitchburg  and  connection  for 
Worcester  and  Boston.  The  company  already 
owns  the  roads  west  of  Gardner. 

The  Millers  River  Street  Ry.  Co.  has  filed 
a  petition  with  the  State  Railroad  Commission 
for  approval  of  the  location  in  Orange  granted 
recently  by  the  selectmen.  The  Millers  River 
Street  Ry.  Co.  is  a  subsidiary  company  of  the 
Connecticut  Valley  Street  Ry.  Co.,  of  Green- 
field, Mass.,  and  was  formed  to  build  a  con- 
necting link  through  the  town  in  order  to  con- 
nect the  lines  of  the  Connecticut  Valley  Com- 
pany with  the  tracks  of  the  Athol  and  Orange 
street  railway  company,  which  has  been  ac- 
quired by  the  Connecticut  Valley  road. 

Michigan. 

The  Detroit,  Wyandotte  &  Western  Ry. 
Co.,  projecting  a  90-mile  line  the  route  of 
which  takes  in  Detroit,  Wyandotte,  Ypsilanti, 
Ann  Arbor,  Adrian,  Morenci,  and  then  via 
existing  lines  to  Chicago,  has  in  part  secured 
the  construction  capital  and  is  planning  to  let 
contracts  in  January,  1912.  Surveys  for  this 
line  were  made  in  1910.  P.  N.  Jacobsen,  12 
Campan   Bldg.,   Detroit,  Mich.,   is  President 

The  Grand  Trunk  Ry.  has  started  surveys 
for  a  branch  line  from  Bad  Axe  to  Owendale. 

A  meeting  was  held  Nov.  7  by  the  Young 
Men's  Business  Association,  Port  Huron, 
Mich.,  relative  to  the  establishment  of  a  new 
railroad  through  the  Thumb. 

Minnesota. 

The  Great  Northern  Ry.  is  reported  to  have 
placed  an  order  for  40,000  tons  of  steel  rails. 

The  Minneapolis  &  St.  Louis  Ry.  has  three 
and  possibly  four  routes  under  consideration 
for  its  proposed  extension  to  Canada.  No 
definite  selection  of  any  of  these  routes  has 
been  made  as  yet.  The  directors  of  the  com- 
pany are  arranging  to  carry  out  a  general  pol- 
icy of  extending  the  lines  and  at  present  are 
working  upon  the  financial  part  of  the  propo- 
sition and  the  consolidation  of  the  M.  &  St. 
L.  with  the  Iowa  Central,  inuring  the  last 
seven  or  eight  years  the  management  and  the 
owners  of  the  company  have  been  consider- 
ing the  extension  of  their  lines.  They  have 
made  the  South  Dakota  extensions.  The  in- 
tention now  is  to  look  to  the  Northwest  for 
further  extensions.  Plans  for  these  exten- 
sions have  not  yet  been  fully  completed  and 
pending  the  final  consolidation  of  the  Min- 
neapolis &  St.  Louis  with  the  Iowa  Central 
nothing  definite  can  be  given  out. 

The  Duluth  &  Northern  Minnesota  Ry., 
John  Millen,  President,  Duluth,  Minn.,  is 
planning  to  extend  its  line  to  the  Canadian 
border  to  tap  the  extensive  timber  holdings 
of  several  lumber  comoanies.  It  is  believed 
that  the  extension  will  connect  with  the  Cana- 
dian Northern  Ry.  north  of  Cook  County. 


Duluth  and  the  Ranges. 

I1Y  PETKR  E.  MEAGHER. 

®Charles  Magnusson,  Duluth  railroad  con- 
tractor, was  awarded  a  small  contract  by  the 
Duluth  &  Iron  Range  R.  R.,  and  has  already 
started  on  the  same. 

Richard  Evans,  the  steam  shovel  contractor, 
was  a  caller  and  stated  that  his  four  steam 
shovel  plants  were  laid  up,  and  that  he  is  not 
doing  any  work  at  the  present  time.  He  just 
completed  a  contract  on  the  Frederick  Exten- 
sion of  the  Soo  Line. 

Edward  Foley  of  Foley,  Welch  &  Stewart, 
large  railroad  contractors,  St.  Paul,  Minn., 
was  a  caller  at  this  office  a  few  days  ago. 
They  are  engaged  in  doing  a  great  deal  of 
construction  work  for  the  Soo  Railway  in  the 
United  States,  and  some  of  the  Canadian  lines 
in  Canada. 

Nels  Flodin,  representing  the  Lake  Shore 
Engine  Works,  manufacturers  of  hoisting  en- 
gines was  a  caller  here  last  week.  He  re- 
ported that  business  in  his  line  was  pretty 
fair. 

Thomas  Higgins  of  the  contracting  firm  of 
Higgins  and  McDonald,  was  in  the  city  re- 
cently and  left  by  boat  for  Canada  with  out- 
fit and  a  number  of  laborers.  He  had  some 
construction  work  on  the  Canadian  Northern 
Ry.  in  Canada  subbed  from  Foley,  Welch  & 
Stewart. 

H.  O.  Killian,  car  expert  for  the  Western 
Wheeled  Scraper  Co.,  spent  a  couple  of  days 
here  with  the  writer,  who  is  the  representative 
for  that  firm  for  this  territory.  Mr.  Killian 
stated  that  he  had  been  on  the  jump  for  the 
last  year  setting  up  Western  dump  cars  all 
over  the  United  States  and  in  Cuba. 

Arthur  Mitchell  of  the  firm  of  Mitchell  & 
McGary  was  a  caller  and  said  he  had  just  been 
on  a  trip  to  Canada,  where  he  looked  over 
some  construction  work  for  his  firm. 

Mr.  C.  C.  Stansill,  representing  Kilbourne 
&  Jacobs,  car  manufacturers,  was  a  caller  last 
week. 

Mr.  Timothy  Foley,  head  of  the  construc- 
tion firm  of  Foley,  Welch  &  Stewart,  spent  a 
day  in  the  city  recently.  He  was  on  his  way 
from  a  trip  of  inspection  over  work  that  they 
have  on  the  Canadian  Northern  R.  R. 

Greer  Thompson,  General  Manager  for 
Drake  &  Stratton  Co.  for  the  range  territory, 
spent  a  couple  of  days  in  Duluth  last  week. 

P.  C.  Pastoret  of  the  Pastoret-Lawrence 
Co.,  was  a  caller  and  stated  that  they  were 
rapidly  completing  all  of  their  sewer  and 
water  works  contracts  and  expected  to  have 
all  of  them  cleaned  up  by  Dec.  1.  He  re- 
ported that  they  have  had  a  very  successful 
year. 

F.  C.  Peabody,  who  has  been  Superintendent 
for  a  great  many  years  for  the  firm  of  Dale  & 
Bumgardner,  railroad  contractors,  is  now  with 
Foley,  Welch  &  Stewart,  and  is  in  charge  of 
about  100  miles  of  their  work  in  Canada. 

There  are  quite  a  few  rumors  up  here  of 
new  railroad  work  coming  up,  but  it  is  impos- 
sible at  this  time  to  verify  any  of  these  re- 
ports. 

Contractors  and  others,  when  in  this  vicin- 
ity, are  cordially  invited  to  make  the  offices  of 
Peter  E.  Meagher,  No.  409  West  Michigan  St., 
Duluth,  Minn.,  their  headquarters  while  here. 

St.  Louis  Items. 

BY  A.  B.  KOENIG. 

®The  Canal  Construction  Co.  of  Chester, 
111.,  secured  a  job  of  dredging  at  Cleary- 
ville,  Mo. 

Yale  &  Reagan  have  25.000  yards  of  nice 
wheeler  and  slip  work  on  the  Rock  Island 
R.  R.  10  miles  south  of  Des  Moines,  la.,  to 
sublet.  Free  transportation  on  the  Rock  Isl- 
and R.  R.  Address  them  Fisher  Bldg.,  Chi- 
cago, 111.,  or  Avon,  la. 

The  Missouri,  Kansas  &  Texas  is  now  in- 
vesting approximately  $10,000,000  a  year  to  im- 
prove its  properties  and  furnish  the  best  facil- 
ities to  the  Southwest.  As  a  result  of  the 
energetic  policy  of  betterment  the  annual  ex- 
penditure on  new  equipment,  roadbed,  track 
and  terminals  promises  to  keep  at  a  high  total. 
The  money  put  in  the  roadway  and  equipment 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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for  maintenance  and  betterment  amounted  to 
$14,332,844.39,  and  for  expenditures  on  the 
freight  terminals  at  St.  Louis  $4,053,903.77  for 
the  fiscal  year  just  closed.  This  enormous 
sum  is  in  addition  to  the  capital  employed  to- 
ward expanding  the  system.  For  additions 
and  betterment  to  road  and  equipment,  the 
company  spent  $13,881,808.29  for  maintenance 
of  way  and  structures  $3,900,643.24,  and  for 
maintenance  of  equipment  $3,550,392.86.  New 
equipment  cost  $3,840,420.88,  which,  added  to 
the  expense  of  maintaining  equipment, 
brought  the  equipment  expenditures  to  $7,790,- 
813.74.  In  addition  to  that,  there  were  $876,- 
691.47  of  equipment  purchased  to  replace  de- 
stroyed cars.  The  large  expenditures  to  bet- 
ter the  condition  of  the  properties  and  to  buy 
and  maintain  cars  and  locomotives  exemplify 
the  special  efforts  of  the  management  to  ren- 
der satisfaction  to  the  public  in  the  territory 
which  the  lines  traverse. 

Drafts  of  ordinances  approved  by  the  Board 
of  Public  Improvement  were  sent  to  the  Mu- 
nicipal Assembly  here  last  week.  The  bills 
were  introduced  in  the  House  of  Delegates. 
Street  reconstruction  and  improvements,  it  is 
estimated,  will  cost  $141,407.  Roadway  and 
sidewalk  improvements  on  seven  highways 
were  not  estimated  as  to  cost.  There  are  ten 
bills,  covering  as  many  streets  which  the  board 
expects  to  put  in  condition.  The  street  work 
contemplated  is  as  follows:  Reconstruct  St. 
Charles  St.  from  Fourth  to  Seventh  with 
wood  blocks.  $7.849 ;  to  improve  Blow  St.  be- 
tween Grand  Avs.  and  Field  Ave.  with  tel- 
ford,  $9,035  ;  improve  Russell  PI.  between  Par- 
ker Ave.  and  Hartford  St.  with  telford,  $15,- 
546 ;  reconstruct  Washington  Ave.  from 
Twelfth  to  Eighteenth  with  wood  blocks, 
$24,051;  reconstruct  Seventh  St.  from  Broad- 
way to  Park  Ave.  with  "brick,  $63,655 ;  improve 
Utah  St.  between  Gustine  Ave.  and  Russell  PI. 
with' telford,  $5,563;  improve  French  Aye.  be- 
tween Grand  Ave.  and  Eugene  Ave.  with  tel- 
ford, $3,519:  reconstruct  Mallinckrodt  St. 
from  Broadway  to  Eleventh  with  brick,  $5,- 
041 ;  reconstruct  Mound  St.  from  Second  St. 
to  Broadway  with  brick.  $4,040;  improve 
French  Ave.  between  Eugene  Ave.  and  Field 
Ave.  with  telford.  $3,108.  Sidewalks  to  be 
built  on  Blow  St.  between  Grand  Ave.  and 
Field  Ave. ;  French  Ave.  between  Grand  Ave. 
and  Field  Ave. :  Grace  Ave.,  Gravois  to  Fair- 
view;  Hornsby  Ave.,  Broadway  to  Newby  St.; 
North  Market  St.,  Broadway  to  Fifteenth  St.; 
Russell  PL,  Tholozan  to  Hartford,  Utah,  Gus- 
tine and  Morgan  Ford  Road. 

Mike  Conroy  is  piling  up  lots  of  dirt  on  the 
levee  near  Granite  City,  111. 

Costello  Bros,  will  finish  their  work  at  Cen- 
tralia.  111.,  and  will  have  a  team  outfit  idle. 
Claypool  Bldg.,  Indianapolis,  Ind.,  will  catch 
them. 

Mr.  Nuttal,  representing  M.  C.  Connors  & 
Co.  of  Chicago,  was  in  town  a  couple  of  times 
since  last  issue.  They  have  sublet  their  Bur- 
lington work  at  Herrin,  111.,  to  McCann  Bros. 

That  the  Southern  Illinois  Traction  Co. 
may  relinquish  its  50-year  franchise  to  use  the 
upper  decks  of  the  Free  Bridge  is  hinted  by 
II.  I).  Mepham,  general  manager  of  the  Trac- 
tion company.  Mr.  Mepham  declared  the 
company  was  not  desiring  a  monopoly  but 
simply  the  good  will  of  the  people  and  an 
entrance  into  St.  Louis.  The  opposition  of 
St.  Ixmisians  to  the  traction  franchise  was 
partly  the  cause  of  the  defeat  of  the  bridge 
bonds.  Jeptha  D.  Howe,  attorney  for  the 
Traction  company,  has  arranged  a  conference 
Thursday  with  Mayor  Kreismann.  The  frau- 
l,,  ,.  ,  ;,„„,,!  be  repealed  except  by  a  bill  ap- 
proved  by  both  houses  and  with  the  Mayor's 
signature. 

Jas.  Can  of  C'ary  Bros,  came  m  the  other 
,|.,'.  f,,r  ,'uoplii  -  and  labor  for  their  levee 
work  near  Cora  City,  111.  . 

At  a  special  election  held  here  Nov.  7  to 
ote  on  another  $2 ,.">n<  1,000  bond  issue  to  com 

pletc  the  new  Free  Bridge  across  the  Missis- 
sippi River  the  bond  issue  failed  to  carry  by 

;i  little  over  3.000  votes.     It  is  expected  an 
Other    special   election    will   be   held    earlv  in 
sprinR,  at  which  time  the  Free  Bridge  Boos 

ters  will  have  their  forces  better  organized 

and  may  carry  the  issue. 

•J-  indicates 


Big  Jack  McCaughey  passed  through  St. 
Louis  last  week.  Jack  was  looking  wise  and 
not  saying  much. 

The  Southern  R.  R.  Co.  are  going  to  erect  a 
new  shop  and  large  round  house  on  their  East 
St.  Louis  property.  So  far  the  plans  and 
specifications  have  not  been  made  public. 

A.  B.  Koenig  and  party  returned  last  Friday 
from  their  hunting  and  fishing  trip  in  Ar- 
kansas. 

Bernard  Corrigan  of  Kansas  City  secured 
the  contract  for  grading  the  Burlington  Divi- 
sion of  the  Kansas  City  Terminal  Railway. 

The  rails  for  the  interurban  electric  lines 
from  Kansas  City  to  St.  Joseph  and  to  Ex- 
celsior Springs  are  being  unloaded  this  week. 
The  lines  probably  will  be  in  operation  at  the 
end  of  next  year.  Steel  is  being  unloaded  at 
Dearborn  on  the  line  to  St.  Joseph  and  at 
Mosby  on  the  Excelsior  Springs  line.  The 
L.  J.  Smith  Construction  Co.,  which  has  the 
contract  for  grading  the  line  to  St.  Joseph, 
has  350  teams  and  twelve  grading  machines 
with  as  many  traction  engines  at  work.  Twen- 
ty-seven bridge  gangs  with  60  teams  and  118 
men  are  at  work  on  the  bridges  and  concrete 
culverts.  Two  abutments  and  one  pier  of  con- 
crete already  are  constructed  for  the  steel 
bridge  across  the  Platte  River.  Bernard  Cor- 
rigan, who  has  the  contract  to  grade  the  line 
to  Excelsior  Springs,  has  370  men  and  438 
horses  at  work. 

B.  B.  Riley  is  still  at  work  on  the  Cotton 
Belt  R.  R.  at  England,  Ark. 

The  Union  Depot,  Bridge  &  Terminal  R.  R. 
Co.  of  Kansas  City  Mo.,  representing  the 
Armour-Swift-Burlington  interests,  has  near- 
ly finished  grading  for  the  tracks  to  be  built 
through  its  large  tract  on  the  Clay  County 
side.  Double  track  is  to  run  from  its  new 
bridge  to  a  junction  near  the  old  race  track 
in  Clay  County.  From  that  point  a  single 
track  is  to  be  built  in  two  directions  to  the 
edge  of  its  property  to  connect  with  the  St. 
Joseph  and  Excelsior  Springs  lines,  respect- 
ively. 

C.  E.  Van  Wormer,  126  S.  Glenwood  St., 
Springfield,  111.,  has  12,000  yds.  of  bridge  fill- 
ing on  the  Chicago  &  Northwestern  R.  R.  at 
Carlinville,  111.,  to  sublet. 

The  East  St.  Louis  (111.)  City  Council  has 
submitted  a  proposition  to  the  East  St.  Louis 
&  Suburban  Ry.  to  release  the  road  from  the 
franchise  requirement  compelling  all  current 
wires  to  be  put  underground  if  the  railway 
will  sprinkle  the  public  streets  for  three  years, 
furnish  water  wagons  and  work  at  its  own 
expense.  City  officials  say  the  idea  is  being 
favorably  received  by  the  railway  officers  and 
probably  will  be  accepted.  The  deal  would 
eliminate  numerous  complaints  about  ineffi- 
cient sprinkling. 

Chas.  La  Rue  is  now  with  A.  J.  Yawger  & 
Co.  on  the  new  electric  line  at  Forest,  Ind. 
La  Rue  was  here  with  us  several  days  last 
week. 

With  the  spanning  this  winter  of  the  40- 
mile  stretch  in  Indiana,  which  now  intervenes 
between  the  tracks  of  the  electric  companies 
extending  eastward  and  those  extending  west- 
ward, travelers  will  be  able  to  go  from  St. 
Louis  to  Rochester,  Buffalo  and  other  points 
in  New  York  by  interurban.  The  proposed 
completion  of  the  small  gap  was  announced 
last  week  at  a  dinner  given  a  dozen  visiting 
interurban  officials  from  Chicago  and  Indiana 
by  officials  of  the  Illinois  Traction  System  at 
Hotel  Jefferson.  Among  those  present  was 
Charles  I..  Henry  of  Indianapolis,  known  as 
the  father  of  interurban  in  the  Central  West. 
He  built  the  first  electric  road  in  the  West 
about  a  quarter  of  a  century  ago.  The  local 
terminals  of  the  Illinois  System  were  praised 
by  !'"..  I!    Peck  of  Indianapolis. 

Jack  Carroll  has  finished  his  levee  work 
near  Cora  City,  111.  Is  in  the  market  for  more 
work.    Any  kind  of  grading  will  suit  him, 

M.  I-  Windham  expects  to  finish  his  work- 
on  the  I  Illinois  Central  R.  R.  near  Ccntralia. 
III.,  shortly.  He  has  17  teams.  I  lis  home  ad- 
dress is  Box  262,  Springfield,  111. 

The  harbor  Koal  Erafltue  Wells,  in  charge 

of  Capt.  C.  F.  Ziculcr,  took  16  representatives 

of  the  American  Bridge  Co.  out  on  a  cruiie 
last  Tliursdav  afternoon  to  view  the  Munici- 

ork  now  open  for  bids.    ®  indicates  a  contrs 


pal,  Eads,  McKinley  and  Merchants  bridges. 
They  were  accompanied  by  some  of  the  city 
officials. 

The  Illinois  Dredging  &  Contracting  Co.  of 
East  St.  Louis  has  been  incorporated  with  a 
capital  of  $100,000.  Incorporators:  B.  A 
Campbell,  C.  H.  G.  Heinfelden  and  W.  H. 
Hebenstreidt. 

J.  E.  Lyman  is  in  town,  idle  at  present. 

The  Board  of  Local  Improvements  of  East 
St.  Louis  on  Nov.  10  ordered  a  voucher  for 
$38,453.44  paid  to  the  Lorimer-Gallagher  Con- 
struction Co.  of  Chicago  on  account  of  work 
done  on  the  outlet  sewer.  This  makes  a  total 
of  $571,791.23  paid  for  the  sewer.  The  con- 
tract price  was  $750,000.  John  J.  Faulkner, 
president  of  the  Board  of  Local  Improve- 
ments, announced  the  sewer  will  be  completed 
by  Dec.  15.  Work  has  been  going  on  for  two 
years.  The  board  ordered  City  Engineer  Ed- 
ward F.  Harper  to  prepare  plans  for  the  pav- 
ing of  Thirty-second  St.  from  State  St.  to  the 
Louisville  &  Nashville  R.  R.  tracks.  Brick 
will  be  used.  The  board  accepted  plans  for 
the  new  Fire  Department  station.  It  will  be 
a  modern  building  fully  equipped  and  will  cost 
about  $15,000.  The  engine  house  will  be 
known  as  No.  7.  It  will  serve  Landsdowne. 
It  will  be  at  Nineteenth  and  Lincoln  Ave. 

Barrington  Bros,  have  12,000  yards  of 
wheeler  and  slip  work  on  the  Burlington  R.  R. 
at  West  Frankfort,  III.,  to  let. 

The  American  Car  &  Foundry  Co.  of  Madi- 
son, 111.,  has  announced  a  contract  received 
this  week  from  the  Frisco  R.  R.  for  2,500  re- 
frigerator cars  for  immediate  delivery.  The 
foundry  has  resumed  full  operations  and  has 
given  employment  to  1,000  additional  men. 

Walter  Porter  of  the  Porter-McCully  Con- 
struction Co.  reports  this  firm  laying  about  8 
miles  of  steel  on  a  new  electric  line  at  Nor- 
ris,  111. 

D.  E.  Burroughs,  president  of  the  Edwards- 
ville  Commercial  Club,  will  appoint  a  commit- 
tee from  the  City  Council  and  the  Highway 
Commissioners  to  confer  with  the  Illinois 
Highway  Commission  for  plans  for  improving 
the  Springfield  and  Alton  roads  into  Edwards- 
ville.  A  request  was  also  made  by  the  High- 
way Commissioners  for  an  engineer  to  be  sent 
from  Springfield  to  investigate  and  make  rec- 
ommendations. For  years  plans  to  eliminate 
two  bad  grade  crossings  over  the  Wabash 
R.  R.  and  reduce  steep  grades  into  the  city 
fell  through.  Recently  Frank  Schneider,  a 
farmer  of  Wanda,  was  killed  by  a  train  at 
the  Alton  crossing,  and  farmers  and  residents 
of  Edwardsville  petitioned  the  City  Council 
for  flagmen  and  other  protection  at  the  cross- 
ing. Representative  H.  G.  Flagg  of  Fort  Rus- 
sell and  Dr.  E.  W.  Feigenbaum  of  Edwards- 
ville suggest  a  plan  proposing  to  have  a  new 
wagon  road  built  west  of  the  tracks  and  con- 
nect the  two  roads.  North  Main  St.  would  be 
opened  to  the  Wabash  tracks  and  an  overhead 
bridge. 

T.  J.  Morris  moved  his  outfit  onto  a  piece 
of  the  new  St.  Louis,  Columbia  &  Waterloo 
Electric  Line  at  Columbia,  111. 

Blythe  Bros,  have  finished  their  grading  in 
the  Illinois  Central  yards  in  East  St.  Louis 
and  moved  their  outfit  back  home  to  Tama, 
la.  Before  shipping  north  Charley  Blythe 
came  in  and  paid  his  respects  to  all  of  his  old- 
time  friends  in  St.  Louis. 

O.  T.  Dunlap  is  building  a  reservoir  at 
Pana,  111. 

Geo.  C.  Smith  &  Sons  are  building  a  con- 
crete bridge  over  the  Mobile  &  Ohio  R.  R. 
tracks  at  Columbia,  111.,  for  the  St.  Louis,  Co- 
lumbia &  Waterloo  Electric  Line. 

McCann  Bros,  have  their  outfit  at  work  at 
Herrin,  Til. 

Wm,  O'Connor  came  in  from  his  work  near 
Kansas  City.  He  is  getting  out  rip-rap  for 
Rust,  Swift  &  Co.'s  river  improvement  work- 
near  there. 

Sidewalks  are  to  be  constructed  on  thirteen 
streets  Tin-  drafts  of  ordinances  approved 
hv  the  Board  of  Public  Improvements  on  Nov. 
10  were  sent  to  the  Municipal  Assembly.  The 
streets  are:  Kossuth  Ave.  between  Fair  and 
Ta\  lov  Aves  ;  McCaffrey  PI.  between  Cora 
and  Marcus  Axes  ;  Manchester  Ave.  between 
Prather  and  McCausland  Aves.;  Maple  Ave. 

t  let  recently. 
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between  Hodiamont  Ave.  and  city  limits; 
North  Market  St.  between  Glasgow  and  Gar- 
rison Aves. ;  Parnell  St.  between  Warren  and 
Hebert  Sts. ;  Potomac  St.  between  California 
and  Louisiana  Aves. ;  Rowan  Ave.  between 
Ridge  and  Easton  Aves.;  Skinner  Road  be- 
tween railroad  tracks  and  Berlin  Ave. ;  Theo- 
dosia  Ave.  between  Union  Blvd.  and  Arling- 
ton Ave. ;  Twenty-first  St.  between  Penrose 
and  Ferry  Sts. ;  Wells  Ave.  between  Good- 
fellow  and  Hodiamont  Aves. ;  Vermont  Ave. 
between  Robert  Ave.  and  Blow  St. 

H.  H.  Hall  Construction  Co.  are  building 
a  pipe  line  near  Flora,  111. 

The  Illinois  Dredging  &  Construction  Co. 
was  the  lowest  bidder,  Nov.  11,  for  the  con- 
tract to  construct  the  fourth  section  of  the 
front  levee,  which  is  that  stretch  of  river 
front  in  front  of  East  St.'  Louis,  which  is 
claimed  by  the  Wiggins  Ferry  Co.,  as  its  pri- 
vate property.  The  bid  submitted  by  this  re- 
cently organized  company,  which  is  supposed 
to  be  an  adjunct  to  the  Terminal  Railroad  and 
the  Wiggins  Ferry  companies,  was  27.064  cts. 
per  cu.  yd.  The  next  lowest  bidder  was  the 
Lane  Bros.  Co.,  whose  bid  was  .5777  cts.  per 
cu.  yd.  Two  other  bids  were  received  as  fol- 
lows :  The  Kinser  Construction  Co.,  .63  cts. 
per  cu.  yd.,  and  Yale  &  Reagan,  74  cts.  per  cu. 
yd.  If  it  is  a  fact  that  the  Illinois  Dredging 
&  Construction  Co.  is  affiliated  with  the  Ter- 
minal and  Wiggins  companies,  it  forms  an 
explanation  as  to  the  lowness  of  their  bid. 
The  chief  cost  to  the  contractors  is  the  haul- 
ing of  dirt  to  the  levee,  which  is  covered  .by 
the  tracks  of  the  Terminal  and  Wiggins  com- 
panies, and  naturally  the  contractors  would 
have  to  pay  for  the  handling  of  cars  of  mate- 
rial on  these  railroad  tracks.  The  bid  of  the 
Illinois  Dredging  &  Construction  Co.  for  the 
section  will  amount  to  $199,530.  The  East 
Side  Levee  and  Drainage  District  Board  will 
meet  Wednesday  to  allow  the  contract  for  the 
construction  of  the  fourth  section  of  the  levee, 
and  it  is  expected  that  the  contract  will  be 
awarded  to  the  company  headed  by  the  Ter- 
minal's real  estate  agent. 

Mississippi. 

The  New  Orleans,  Mobile  &  Chicago  R.  R., 
W.  F.  Owen,  General  Manager,  Mobile,  Ala., 
will  shortly  transfer  the  construction  gang, 
which  is  now  located  near  Decatur,  to  Laurel, 
when  active  work  on  the  construction  of 
shops  and  terminals  in  Laurel  will  be  begun. 

Advices  from  Meridian,  Miss.,  state  that 
the  Knickerbocker  Construction  Co.,  Medinah 
Temple,  Chicago,  111.,  and  New  York,  is  mak- 
ing good  progress  on  its  contract  for  build- 
ing the  Meridian  &  Deep  Water  Ry.,  men- 
tioned in  our  Sept.  27  issue.  The  work  has 
progressed  so  far  that  three  big  hills  have  al- 
ready been  cut  through  and  they  are  at  work 
grading  on  the  fourth,  where  the  cut  will  be 
25  ft.  deep.  For  the  next  two  miles  the  work 
is  of  a  like  nature,  consisting  of  hills  and 
deep  ravines,  and  through  one  hill  there  will 
be  a  35-ft.  cut.  This  is  the  worst  part  of  the 
grade,  though  much  of  the  work,  up  to  the 
Alabama  state  line,  is  heavy  construction. 
From  there  to  the  river  the  surface  is  level 
and  rapid  progress  can  be  made  with  the 
grading. 

Montana. 

The  Great  Northern  R.  R.  has  taken  bids 
on  the  construction  of  its  new  line  from 
Lewiston  to  Moccasin,  Mont.,  and  contracts 
for  the  work  will  be  let  shortly. 

The  Flathead  Interurban  Ry.  Co.,  which 
lias  started  grading  work  for  its  projected 
line  from  Kalispell,  as  noted  in  our  last  is- 
sue, has  elected  the  following  officers  :  Presi- 
dent, David  R.  McGinnis,  Kalispell ;  vice- 
president,  W.  H.  Griffin ;  treasurer,  R.  P. 
Austin ;  secretary,  C.  H.  Foote. 

P.  S.  Boiscaren,  C.  E.,  Columbus,  Mont., 
has  been  granted  a  permit  to  dam  the  Still- 
water River  and  Woodbine  creek  at  a  point 
in  the  mountains  of  the  Beartooth  national 
forest  reservation.  According  to  a  plat,  the 
Stillwater  River  will  be  dammed  at  a  point  a 
short  distance  above  where  the  stream  drops 
over  an  almost  perpendicular  cliff  a  distance 
of  about  500  feet.    The  water  will  be  con- 


veyed in  four  46-in.  pipes  to  the  power  site 
about  half  a  mile  down  the  stream,  the  fall 
for  that  distance  being  about  600  ft.  Wood- 
bine creek  will  likewise  be  dammed  at  a  point 
about  half  a  mile  above  the  power  plant  and 
the  water  carried  through  two  24-in.  pipes, 
and  the  descent  for  that  distance  is  fully 
1,500  ft.  It  is  estimated  that  the  combined 
pressure  of  these  six  streams  will  generate 
more  than  11,000  h.  p.  It  is  believed  that 
the  primary  object  of  this  development  is  to 
furnish  power  for  an  electric  railroad  which 
is  to  be  built  from  Columbus  to  Cooke  City. 

Nebraska. 

The  Union  Pacific  Ry.  on  Nov.  7  completed 
the  laying  of  track  to  Gering,  Neb.,  on  its 
North  Platte-Gering  extension.  This  exten- 
sion is  a  portion  of  the  cutoff  for  the  main 
line,  between  North  Platte  and  Medicine  Bow. 
It  is  believed  that  the  cutoff  will  be  pushed 
to  completion  within  the  next  year.  Right  of 
way  is  already  purchased  for  the  20  miles  ly- 
ing between  Gering  andthe  Wyoming  state 
line. 

Grading  work  has  been  started  at  Tekamah, 
Neb.,  for  the  projected  line  of  the  Omaha. 
Sioux  City  &  Northern  Ry.,  which  will  con- 
nect Decatur  with  Tekamah.  It  is  expected 
that  the  line  will  be  built  into  Sioux  City  and 
Omaha  next  spring. 

New  Hampshire. 

The  State  Public  Service  Commission  has 
granted  the  Nashua  Street  Ry.  Co.  permis- 
sion to  extend  its  tracks  on  Lake  St.  in 
Nashua. 

New  Jersey. 

The  Lackawanna  R.  R.  Co.  of  New  Jersey 
has  increased  its  capital  stock  from  $8,000,000 
to  $11,000,000.  The  original  authorized  capital 
stock  was  $300,000,  which  was  subsequently 
increased  to  $8,000,000.  This  company  was 
incorporated  in  New  Jersey  in  1908  for  the 
purpose  of  building  the  Delaware,  Lackawan- 
na &  Western  cut-off  from  Hopatcong  to  a 
point  near  Portland,  Pa.  This  work  disposed 
of  the  Oxford  and  Manunkachunk  tunnels. 

Nevada. 

Material  for  the  reconstruction  of  the  Eu- 
reka &  Palisade  Ry.  is  now  being  received  at 
Eureka  and  the  work  will  be  started  shortly. 
This  line  consists  of  88  miles  of  narrow  gage 
road.  It  has  not  been  in  operation  for  some 
time  having  been  badly  damaged  by  floods 
some  two  years  ago.  G.  D.  Abbott,  Palisade, 
Nev.,  is  its  Superintendent. 

The  Reno  Traction  Co.,  George  Hack,  Man- 
ager, Reno,  Nev.,  is  considering  the  building 
of  an  extension  of  the  electric  line  from 
Sparks  to  the  Arkell  Mine  in  the  Wedekind 
district.  It  is  said  that  the  line  may  be  built 
immediately  for  passenger  and  freight  traf- 
fic, to  haul  the  ore  from  the  mining  district. 

In  regard  to  the  proposed  branch  line  of  the 
Western  Pacific  Ry.  from  Gerlach,  Nev.,  to 
Fort  Bidwell,  it  has  been  announced  that  the 
proposition  is  up  to  the  residents  of  Surprise 
Valley.  A  bond  of  $4  per  acre  on  the  patent- 
ed land  in  the  valley  and  arrangements  for 
right  of  way  is  expected.  T.  J.  Wyche,  San 
Francisco,  Cal.,  is  Chief  Engineer  of  the  rail- 
road company. 

W.  A.  Clark,  former  U.  S.  Senator,  has  un- 
der consideration  the  formation  of  a  company 
to  build  a  railroad  around  the  various  mining 
properties  at  Pioche,  Nev.  The  mining  own- 
ers of  the  district  have  been  contending  for 
some  time  for  the  building  of  the  road,  with- 
out which  ore  cannot  be  handled  at  a  suffi- 
ciently low  price  to  admit  of  profit. 

New  York. 

The  Gouverneur  &  Oswegatchie  R.  R.  (New 
York  Central  Line)  will  in  the  spring  build  a 
spur  track  from  Edwards  to  the  new  zinc 
mines  of  the  Northern  Ore  Co.,  near  Trout 
Lake. 

The  Engineer  of  the  New  York  Public 
Service  Commission  will  shortly  take  up  the 
plans  submitted  by  the  New  York  Central  & 
Hudson  River  R.  R.,  J.  W.  Pfau,  Engineer 
of  Construction,  New  York,  for  the  elimina- 
tion of  grade  crossings  at  North  Pearl  and 


Van'Woert  Sts.,  Albany.  The  work  will  cost 
about  $400,00U,  and  according  to  the  plan  pro- 
posed by  the  railroad  company  will  be  accom- 
plished as  follows:  Beginning  at  a  point  in 
North  Pearl  St.  about  300  ft.  north  of  the 
tracks  a  change  in  grade  of  North  Pearl  St. 
will  be  begun.  From  this  point  the  street  will 
descend  toward  the  railroad  on  a  5  per  cent 
grade  to  a  point  under  the  railroad,  where 
there  will  be  a.  level  stretch;  the  depression 
permitting  a  14-ft.  clear  head  room  under  the 
railroad  bridge.  On  the  south  side  of  the 
tracks,  North  Pearl  St.  will  ascend  toward 
the  south  on  a  5l/2  per  cent  grade,  and  this 
grade  will  run  out  at  Colonie  St.  Van  Woert 
St.  on  the  west  side  of  the  tracks  will  be 
changed  from  a  point  about  750  ft.  west  of  the 
tracks  passing  under  the  railroad  on  the  new 
level  of  North  Pearl  St.  Ascending  on  the 
east  side  of  the  tracks  the  new  grade  will 
end  at  Broadway.  This  change  in  grade  of 
Van  Woert  St.  will  necessitate  the  regrading 
of  Vosburg  St.  The  subway  will  be  built  the 
full' width  of  North  Pearl  St.,  which  is  about 
70  ft.  The  bridge  trusses  will  necessarily 
vary  in  length,  the  northerly  one  being  about 
210  ft.  long  and  the  southerly  one  about  165 
ft.  in  length.  The  changes  in  grade  of  the 
streets  will  require  the  reconstruction  and 
relocation  of  gas  mains,  water  mains,  sewers, 
electric  light  conduits  and  other  subsurface 
structures.  The  new  surface  of  North  Pearl 
and  Van  Woert  Sts.  is  to  be  paved  with 
granite  blocks  and  throughout  the  improve- 
ment concrete  sidewalks  are  contemplated. 

Governor  Dix  has  signed  the  bill  legalizing 
the  certificate  of  incorporation  of  the  Rome  & 
Oneida  Electric  Ry.  Co.  and  extending  it  un- 
til Oct.  2,  1914.  This  concern  got  franchises 
five  or  six  years  ago  to  build  a  trolley  road 
from  Rome  to  Oneida,  but  was  unable  at  that 
time  to  get  a  certificate  of  necessity.  The 
company  is  now  understood  to  be  in  a  posi- 
tion to  go  ahead  with  the  construction  of  its 
line. 

It  is  believed  that  construction  work  will  be 
resumed  in  the  early  spring  on  the  proposed 
new  electric  railroad  from  Albany  to  Pitts- 
field,  Mass.  This  will  mean  the  construction 
of  a  new  line  from  Schodas  Mountain,  the 
present  terminus  of  the  Albany  Southern  R. 
R.,  to  the  state  line  in  Mount  Lebanon,  and 
from  the  latter  place  to  Pittsfield.  The  line 
from  Schodas  Mountain  will  be  practically  a 
branch  of  the  Albany  Southern  Ry.,  of  which 
Raymond  H.  Smith,  Albany,  is  General  Man- 
ager. 

North  Carolina. 

The  Greenville,  Spartanburg  &  Anderson 
Ry.  Co.  has  awarded  contracts  for  the  grading 
and  concrete  work  for  the  Anderson  end  of 
its  electric  railway.  This  company  has  al- 
ready graded  about  25  miles  of  the  30  miles 
between  Belton  and  Greenwood,  and  this  por- 
tion is  ready  for  the  rails.  On  the  North 
Carolina  end  nine  miles  of  rails  have  been 
laid  between  Gastonis  and  Charlotte.  W.  S. 
Lee,  Charlotte,  N.  C,  is  Chief  Engineer. 

Preliminary  surveys  have  been  made  for 
a  narrow  gage  railroad  from  Black  Mountain 
to  the  Mount  Mitchell  Lumber  tract.  The 
line  as  surveyed  runs  from  the  proposed  mill 
site  at  Black  Mountain  on  the  south  and  west 
sides  of  the  mountains  by  a  series  of  switches, 
until  it  crosses  the  Blue  Ridge  at  the  Hog  Pen 
Gap,  where  it  continues  on  the  east  face  of 
the  Gray  Beard,  Rocky  Knob  and  Pinnacle 
mountains  through  Hamphill's  gap  at  the 
head  of  Mill  Creek,  where  it  goes  around 
the  Pinnacle  into  the  Toe  River  Gap,  a  dis- 
tance of  14^4  miles  and  at  an  elevation  of 
5,173  feet  above  the  sea  level  and  2,733  feet 
above  the  starting  point.  The  beginning  of 
the  timber  tract  is  at  Toe  River  Gap.  It  is 
planned  to  build  the  road  to  the  gap  this 
winter  and  ultimately  extend  it  to  the  top  of 
Mount  Mitchell,  a  distance  of  five  miles. 
John  N.  Schoolrel,  Waynesville,  N.  C,  was 
engaged  on  the  survey  work. 

Advices  from  Elkin,  N.  C,  state  that  J.  L. 
Russell,  Engineer  for  the  Elkin  &  Allegheny  R. 
R.,  is  now  locating  the  route  for  the  projected 
line  from  the  top  of  the  mountain  and  Roar- 
ing Gap  to  Sparta. 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ohio. 

The  Baltimore  &  Ohio  R.  R.  is  now  secur- 
ing land  in  the  Millcreek  Valley  in  the  vicinity 
of  Cincinnati,  and  it  is  understood  that  as 
soon  as  the  company  is  able  to  secure  a  suf- 
ficient number  of  parcels  of  land  work  will 
be  begun  on  the  construction  of  the  big  yards 
there. 

Oklahoma. 

Final  surveys  are  to  be  started  shortly  for 
the  new  line  between  Butler  and  Cheyenne 
for  the  Clinton,  Oklahoma  &  Western  Ry. 
Guy  V.  McClure,  Oklahoma  City,  Okla.,  is 
Chief  Engineer. 

The  Wichita  Falls  &  Northwestern  Ry.,  D. 
S.  Hooker,  Chief  Engineer,  Wichita  Falls, 
Tex.,  is  continuing  the  construction  of  an  ex- 
tension to  Knowles,  65  miles  northwest  of 
Woodward.  The  contracts  are  being  let  to 
the  same  contractors  who  have  been  on  the 
south  end  of  the  work  and  are  finishing  up 
and  taking  new  work  further  north. 

A  conference  has  been  held  between  the 
principal  stockholder s  of  the  Oklahoma  Union 
Traction  Co.,  of  Tulsa,  the  Sapulpa  &  Inter- 
urban  Railroad  of  Sapulpa  and  W.  C.  Eakin, 
representing  Thomas  Nevins  &  Sons,  bankers, 
New  York,  and  it  is  understood  that  a  deal 
has  been  practically  consummated  which  will 
result  in  a  large  interurban  system  radiating 
from  Tulsa.  New  England  capitalists  are 
said  to  propose  to  take  over  the  two  systems 
named  and  to  complete  a  connection  of  14 
miles  between  Tulsa  and  Sapulpa  and  to  build 
an  extension  of  the  Sapulpa  and  Interurban 
Railway  from  Keifer  to  Okmulgee,  a  distance 
of  23  miles,  as  the  starter  of  the  proposed  new 
interurban  system. 

Oregon. 

Representatives  of  contracting  firms  have 
been  over  the  first  section  of  the  proposed 
Eugene-Coos  Bay  line  of  the  Southern  Pacific, 
and  as  noted  in  our  last  issue,  it  is  probable 
that  contracts  for  the  first  20  or  25  miles  will 
be  let  shortly.  Among  the  contractors  who 
have  been  looking  over  the  work  are  Twohy 
Bros.,  Porter  Bros,  and  Willetts  &  Burr.  The 
Southern  Pacific  has  opened  construction  head- 
quarters in  the  First  National  Bank  Annex  in 
Eugene. 

The  promoters  of  the  Oregon  Southern  Ry. 
Co.,  the  incorporation  of  which  was  mentioned 
in  our  last  issue,  are  reported  to  have  stated 
that  actual  construction  work  on  a  portion 
of  the  line  will  be  started  by  Feb.  1.  This  is 
to  be  an  electric  railway  and  the  promoters 
have  applied  for  a  franchise  at  Medford.  It 
is  thought  that  the  Rogue  River  Ry.,  running 
from  Medford  to  Jacksonville,  will  be  pur- 
chased by  the  new  company  and  electrified. 
J.  Arnold  Doyle,  Spokane,  Wash.,  and  H.  M. 
Farren,   Boise,  Idaho,  are  the  promoters. 

The  Oregon  Electric  Ry.  Co.,  of  Portland, 
which  now  has  work  under  way  on  a  new 
line  from  Salem  to  Eugene,  is  also  planning 
to  build  an  extension  to  McMinnville.  This 
later  work,  however,  will  probably  not  be 
started  until  next  year.  The  exact  route  has 
not  been  determined,  but  it  is  believed  that 
it  will  be  most  desirable  to  connect  with  the 
main  line  about  10  or  15  miles  south  of  Port- 
land and  to  build  via  Newberg. 

Information  received  from  Astoria,  Ore., 
states  that  the  Astoria  Southern  R.  R.  Co.  has 
a  force  of  men  at  work  constructing  the  ex- 
tension of  the  railroad  in  the  Clatskanine 
River  district.  The  road  is  to  be  completed  as 
far  as  the  Western  Cooperage  Co.'s  large 
tract  of  timber,  and  then  work  will  be  sus- 
pended until  next  spring,  when  active  con- 
struction on  the  line  as  far  as  the  Nehalem 
Valley  will  be  commenced. 

Pennsylvania. 

Contractors  have  about  finished  the  con- 
struction of  the  Western  Maryland  R.  R. 
branch  road  connecting  the  Cumberland  and 
Connellsvillc.  Structural  work  on  the  Yough- 
iogheny  bridge  over  the  river,  the  ('.  &  (). 
branch  and  the  county  roads  has  been  com- 
pleted. 'I  he  tracks  from  the  Youghioghcny 
bridge  to  the  Leslie  farm,  a  distance  of  (! 
miles,  are  laid  and  the  roadbed  ballasted,  the 


rails  being  90-lb.  The  road  bed  is  level  with- 
out any  sharp  curves  and  the  grade  being 
pended  until  next  spring,  when  active  con- 
only  one-tenth  of  one  per  cent.  The  tracks 
and  ballasting  are  being  laid  under  the  super- 
vision of  Roadmaster  W.  J.  Burke. 

Bids  have  been  received  by  the  Pennsylva- 
nia R.  R.,  Alexander  Shand,  Chief  Engineer, 
Philadelphia,  Pa.,  for  a  5-mile  single  track 
extension  of  the  Possum  Glory  branch  of  the 
Crescent  and  Clearfield  division.  The  exten- 
sion will  be  from  the  terminus  of  that  branch 
at  Possum  Glory  to  the  coal  operations  at 
Penn  Mary. 

The  Pennsylvania  R.  R.  is  planning  to  have 
work  started  shortly  on  the  erection  of  a 
$1,000,000  grain  elevator  at  Girard  Point, 
Philadelphia.  The  new  elevator  will  be  of 
concrete  construction  with  concrete  bins,  and 
will  have  everything  that  goes  to  make  a 
first-class  elevator,  including  dryers  and 
cleaners. 

The  residents  of  the  southern  end  of  Mor- 
rison's Cove,  between  Woodbury  and  Loys- 
burg,  are  making  an  effort  to  have  the  Penn- 
sylvania R.  R.  Co.  build  a  spur  to  the  Hen- 
rietta branch,  starting  at  Curry  and  running 
to  Loysburg,  a  distance  of  about  ten  miles. 

Officials  of  the  Cumberland  Valley  R.  R., 
G.  C.  Coons,  Engineer,  Chambersburg,  Pa., 
have  been  discussing  plans  for  additional  im- 
provements along  the  line,  particularly  though 
the  "Apple  belt." 

Tennessee. 

The  Chattanooga  Traction  Co.,  mentioned 
in  our  last  issue,  is  reported  to  be  backed  by 
the  syndicate  of  eastern  capitalists  who  are 
now  building  the  lock  and  dam  at  Hales  Bar, 
Tenn.  The  traction  company  is  understood 
to  be  planning  not  only  the  construction  of  a 
new  street  railway  system  at  Chattanooga, 
but  also  the  supplying  of  interurban  connec- 
tions with  Dayton,  Tenn.,  Dalton,  Ga.,  and 
other  nearby  towns.  C.  E.  James,  Chatta- 
nooga, Tenn.,  is  interested. 

Texas. 

Members  of  the  Commercial  Club  of  Tioga, 
Tex.,  have  organized  the  Tioga  Traction  Co. 
for  the  purpose  of  building  an  interurban 
railway  from  Tioga  to  McKinney  and  Gaines- 
ville.   Matt  Bradley,  Tioga,  is  Secretary. 

Steps  are  being  taken  at  Corpus  Christi  to 
organize  a  construction  company  for  building 
a  railroad  from  that  place  to  Port  Aransas 
in  accordance  with  a  proposition  of  Uriah 
Lott,  Brownsville,  Tex.,  mentioned  in  our 
last  issue. 

Officials  of  the  St.  Louis-Southwestern  Ry. 
recently  announced  their  belief  that  a  line 
will  soon  be  built  from  Comanche  to  Sweet- 
water, Tex.,  providing  another  line  from 
Memphis,  Tenn.,  and  that  section  through 
Waco  to  California  via  Santa  Fe  from  Sweet- 
water. 

A  special  meeting  of  the  stockholders  of 
the  Marshall  &  East  Texas  Ry.  Co.  will  be 
held  at  Marshall,  Tex.,  on  Dec.  5,  to  author- 
ize the  issuance  of  first  mortgage  5  per  cent 
gold  bonds  of  series  of  $5,000,000,  and  the 
execution  of  a  deed  of  trust  or  first  mort- 
gage to  the  St.  Louis  Union  Trust  Co.,  trus- 
tee, conveying  to  it  in  proper  form  all  the 
properties  of  the  railway  to  secure  said  bonds. 

The  Fort  Worth  &  Southwestern  Ry.  Co., 
of  Fort  Worth,  has  been  chartered  with  a  cap- 
ital stock  of  $400,000.  This  road  has  already 
graded  10  to  18  miles  of  line  between  Glen 
Rose  and  Walnut  Springs  and  some  grading 
has  been  done  beyond  Glen  Rose  toward 
Fort  Worth.  W.  I).  Morton,  (lien  Rose,  W. 
I!.  Harrison,  Fort  Worth,  and  D.  C.  Morris, 
Walnut  Springs,  are  incorporators. 

Grading  work  is  now  under  way  all  along 
the  line  for  the  new  Stone  &  Webster 
[nterurban  from  Dallas  to  Waxahachic  via 
Lancaster.  It  is  expected  that  the  grading 
.mil  a  pari  ol  tin  bridge  building  will  be  com- 
pleted by  Jan.  I,  1012,  and  that  laying  of 
steel  will  then  begin  Orders  for  structural 
and  railway  steel  are  now  in  and  shipments 
will  be  made  very  soon.  The  offices  of  the 
engineers  of  the  line  ate  at  Lancaster,  the 
half  way   point    of    the   road,  and    from  this 


office  the  work  of  the  various  groups  of  teams 
and  laborers  as  they  grade  the  line  from 
Dallas  to  Waxahachie  is  directed.  The  road 
as  projected  is  unusually  free  from  engineer- 
ing difficulties,  except  in  a  few  places.  Just 
out  of  Dallas  it  will  pass  over  the  Santa  Fe 
Railroad  by  means  of  a  viaduct  which  will 
also  carry  the  cars  over  Cedar  Creek, 
just  beyond.  This  viaduct  will  be  of  rein- 
forced concrete  construction  and  about  500 
ft.  long.  There  is  no  large  stream  to  be 
bridged,  except  Ten  Mile  Creek,  beyond  Lan- 
caster, which  is  large  only  in  the  flood  sea- 
son. Of  deep  cuts  there  are  few.  One  a 
half-mile  south  of  Ten  Mile  Creek  will  have 
to  be  12  to  14  ft.  deep,  and  there  are  sev- 
eral of  less  depth.  From  a  point  five  miles 
north  of  Lancaster  to  the  place  where  the 
road  curves  to  come  into  Lancaster,  the  road- 
bed is  being  made  straight,  giving  a  straight- 
ahead  run  of  five  miles  without  a  heavy 
grade.  The  fact  that  the  line  is  to  be  built 
principally  through  black  land,  where  there 
are  few  outcrops  of  rock,  adds  to  the  ease  of 
construction.  For  most  of  the  work  the  6- 
horse  grading  machine  or  the  ordinary  2- 
horse  slip  is  being  used,  although  it  will 
probably  be  necessary  to  make  use  of  a  steam 
shovel  to  make  the  few  deep  cuts.  At  some 
points,  especially  just  outside  the  Dallas  city 
limits,  blasting  is  being  resorted  to  for  re- 
moval of  rock.  Otherwhise  the  work  at 
present  under  way  is  mostly  grading  and  lev- 
eling. According  to  engineers'  estimates,  the 
building  of  the  line  from  Dallas  to  Waxaha- 
chie, a  distance  of  about  30  miles,  will  cost 
something  over  $1,000,000. 

Application  is  shortly  to  be  made  to  the 
State  Railroad  Commission  by  the  Altus, 
Lubbock  &  Roswell  Ry.  Co.  for  permission 
to  issue  bonds.  This  company  now  has  80 
miles  of  line  graded  and  will  commence  lay- 
ing steel  early  next  year.  The  line  is  pro- 
jected 300  miles  from  Memphis,  on  the  Fort 
Worth  and  Denver,  to  Roswell,  N.  M.,  pass- 
ing through  Silverton,  Floydada,  Lockney  and 
Lubbock.  W.  W.  West,  Houston,  Tex.,  is 
interested. 

Officials  of  the  Southern  Pacific  Ry.  are 
considering  the  proposition  made  some  time 
ago  by  the  citizens  of  Marfa  and  Fort  Davis 
for  the  construction  of  a  line  to  the  latter 
place.  A  bonus  of  $100,000  has  been  offered 
for  such  a  line  and  it  is  believed  that  the  S.  P. 
will  shortly  accept  the  proposition. 

The  St.  Louis  Southwestern  Ry.  (Cotton 
Belt)  is  to  commence  work  early  next  spring 
on  ballasting  its  track  from  Mount  Pleasant  to 
Dallas,  a  distance  of  200  miles.  Burned  clay 
will  be  used  and  this  material  is  now  being 
prepared. 

Prospects  are  understood  to  be  good  for  se- 
curing the  necessary  capital  for  the  construc- 
tion of  an  extension  of  the  Quanah,  Acme  & 
Pacific  Ry.  from  Paducah  west  some  25  or 
30  miles.  C.  E.  Ensminger,  Quanah,  Tex.,  is 
General  Manager. 

Utah. 

Commercial  Club  of  Provo,  Utah,  has 
joined  with  similar  organizations  of  other 
towns  in  the  southern  part  of  the  county  for 
the  purpose  of  inducing  the  Salt  Lake  route  to 
change  its  line  through  that  section  at  the 
time  when  heavier  steel  is  being  installed. 

It  has  been  announced  at  Salt  Lake,  Utah, 
by  Walter  C.  Orem,  managing  director,  Ne- 
vada Douglas  Copper  Co.,  that  the  line  of  the 
Copper  Belt  Railroad  is  completed  and  ready 
for  operation. 

Virginia. 

The  Roanoke  &  Mt.  Airy  Ry.  Co.  is  under- 
stood to  be  arranging  for  financing  its  pro- 
jected line.  At  the  recent  annual  election  of 
the  stockholders  A.  L.  Sibert,  Roanoke,  Va., 
was  elected  president.  L.  C.  Stewart,  Roan- 
noke,  Va.,  is  Secretary  and  Treasurer. 

The  Richmond,  I'rbanna  &  Peninsular  R. 
R.  Co.  (electric)  has  applied  to  the  Council 
Committee  on  Streets  of  Richmond  for  per- 
mission to  purchase  the  Seven  Pines  electric 
line  from  the  Virginia  Railway  &  Rower  Co. 
The  company  is  reported  to  have  already 
awarded  contract  for  the  construction  of  15 
miles  of  its  proposed  railway  line  from  Rich- 


*I«  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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mond  to  Urbanna,  and  to  have  surveyors  at 
work  on  the  remainder.  As  part  of  this  line 
the  company  has  secured  an  option  on  the 
present  Seven  Pines  road,  belonging  to  the 
Virginia  Railway  and  Power  Company,  and 
desires  to  purchase  it  and  make  it  a  part  of 
the  new  system. 

The  Norfolk  Southern  R.  R.  has  reached 
an  agreement  with  the  State  Military  Board 
to  build  a  branch  line  to  the  State  rifle  range 
and  camp  sites  near  Virginia  Beach.  The  rail- 
road will  expend  about  $25,000 ;  the  State  Mil- 
itary Board  will  expend  $50,000  for  improving 
the  property  at  the  camp  site. 

Washington. 

®The  Henry  Construction  Co.,  Seattle, 
Wash.,  has  been  awarded  the  contract  for 
the  construction  of  30  miles  of  railroad  south 
from  Bend,  which  is  at  present  the  southern 
terminus  of  the  Oregon  Trunk  line.  The  com- 
pletion of  this  contract  will  leave  a  gap  of 
7  miles  to  Crescent,  through  which  the  South- 
ern Pacific  cut-off  from  Natron,  Ore.,  will 
run.  From  Crescent  to  Klamath  Falls  the 
Hill  cars,  according  to  report,  will  run  into 
Klamath  Falls  over  the  Southern  Pacific 
tracks.  Two  crews  of  graders  are  reported  to 
be  camped  in  the  valley  between  Klamath 
Falls  and  Merrill,  ready  to  begin  work  as 
soon  as  the  order  is  given.  The  grading  out- 
fits have  come  from  Bend.  Further  evidence 
that  Hill  agents  are  busy  can  be  found  in  the 
large  purchases  of  land  that  have  been  made 
recently  near  Klamath  Falls,  and  it  is  a  well 
established  fact  that  the  purchases  have  been 
made  in  the  interest  of  the  Hill  road  for  a 
depot  site  and  railroad  yards.  It  is  said  the 
line  from  Klamath  Falls  to  Alturas  will  ex- 
tend through  the  Klamath  basin  to  Merrill 
and  Malin,  and  along  the  east  side  of  Tule 
lake,  passing  to  the  west  of  Glass  mountain, 
touching  the  edge  of  the  lava  beds,  and  thence 
due  south  to  Alturas.  This  route  is  over  the 
right-of-way  purchased  by  Judge  W.  S.  Wor- 
den  for  the  Modoc  Northern. 

The  Washington  Trunk  Ry.  Co.  has  been 
incorporated  with  a  capital  stock  of  $5,000,000 
and  proposes  the  construction  of  an  electric 
line  from  Vancouver  to  North  Yakima  and  El- 
lensburg,  and  from  Vancouver  to  Portland. 
Lawrence  Harmon,  one  of  the  incorporators 
of  this  railway,  was  recently  granted  a  fran- 
chise in  Vancouver,  as  noted  in  our  Nov.  1 
issue.  E.  E.  Waite,  Vancouver,  Wash.,  is 
also  interested. 

The  Northern  Pacific  Ry.,  A.  B.  Cook, 
Principal  Assistant  Engineer,  Tacoma,  has 
completed  plans  'for  warehouses,  team  tracks, 
sheds  and  other  terminal  facilities  between 
Republican  and  Thomas  at  Denny  Way,  Seat- 
tle, and  bids  on  a  general  contract  will  be 
taken  shortly. 

Representatives  of  English  capitalists  have 
been  going  over  the  route  of  the  proposed 
Bellingham,   Mt.   Baker   &   Spokane   R.  R., 


and  will  report  to  the  syndicate  in  England 
which  is  said  to  be  considering  furnishing  the 
capital  for  the  construction  of  this  road.  J. 
E.  Morrison,  Bellingham,  Wash.,  is  the  pro- 
moter. 

It  is  believed  that  work  will  be  started  this 
month  on  the  Mount  Adams  Ry.  Co.'s  line 
from  the  White  Salmon  dock  to  White  Sal- 
mon. This  first  section  will  be  about  three 
miles  long.  A.  H.  Jewett,  White  Salmon,  is 
interested. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.  has  been  granted  a  franchise  by 
the  County  Commissioners  at  Tacoma  to 
cross  the  Lawler  county  road  a  short  dis- 
tance from  the  Puyallup  River  at  grade,  and 
to  construct  and  maintain  an  overhead  cross- 
ing above  the  Indian-Ferry-Stuck  valley  coun- 
ty road,  both  locations  being  on  the  opposite 
side  of  the  river  from  the  Cushman  Indian 
industrial  school.  By  the  construction  of  an- 
other bridge  over  the  Puyallup  River,  the  O.- 
W.  R.  &  N.  will,  along  this  new  route,  ob- 
tain an  independent  entrance  to  Tacoma  upon 
a  much  easier  grade  than  it  has  at  present. 

West  Virginia. 

®J.  J.  Boxley  &  Son,  Tague,  W.  Va.,  have 
about  completed  the  first  22  miles  of  the  Elk 
&  Little  Kanawha  R.  R.  from  Gassway  to 
Rosedale,  W.  Va.,  and  trains  are  now  run- 
ning between  these  two  points.  This  work 
has  been  somewhat  delayed  on  account  of  the 
trestles,  of  which  there  are  46  on  the  22  miles, 
down  Steer  Creek.  This  firm  has  just  been 
awarded  a  5  miles'  extension  of  this  same 
road  and  will  complete  this  by  July  1st  next. 
There  will  be  some  changes  in  the  bridges  on 
the  five  miles  extension.  Steel  girders  will 
take  the  place  of  the  wooden  structures. 
This  road  opens  up  a  territory  of  very  fine 
white  oak  timber,  which  the  Interstate  Coop- 
erage Co.  is  cutting  up  into  staves.  Mr.  C. 
P.  Peyton,  of  Charleston,  W.  Va.,  is  the 
Chief  Engineer  of  this  road,  which  is  in 
Braxton  and  Gilmer  Counties.  Boxley  &  Son 
are  also  doing  a  considerable  amount  of  work 
for  the  Appalachian  Power  Co.  on  the  North 
Carolina  Branch  of  the  N.  &  W.  R.  R.,  near 
Grayson,  Va.,  at  which  point  they  have  a 
steam  shovel  and  some  180  men  employed, 
and  expect  to  have  this  work  completed  by 
the  early  Spring.  R.  E.  Wysor,  of  Dublin, 
Va.,  is  the  Engineer  for  the  latter  work. 

Wisconsin. 

Work  has  been  completed  on  the  Minneap- 
olis, St.  Paul  &  Sault  Ste.  Marie  R.  R.  bridge 
over  the  St.  Croix  river  and  steel  laying  will 
be  resumed  on  the  Frederick  extension.  It 
will  be  necessary  to  lay  45  miles  of  track  into 
Superior,  Wis.,  and  Duluth,  Minn.  The  build- 
ing of  the  St.  Croix  river  bridge  necessitated 
the  stopping,  three  weeks  ago,  of  the  track 
laying,  but  the  work  will  be  pushed  vigorously 
from  now  on. 


Wyoming. 

Plans  are  under  consideration  for  the  con- 
struction of  a  railroad  from  Casper,  Wyo.,  to 
Salt  Creek,  and  possibly  to  Buffalo,  Wyo., 
and  Clearmont. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
has  made  final  payment  for  its  rights  of  way 
through  Casper,  Wyo.  This  is  taken  to  mean 
that  it  is  the  intention  of  the  company  to 
complete  its  Kirby-Orin  Junction  line  without 
delay. 

Canada. 

®Burns  &  Johnson,  Seattle,  Wash.,  and 
Winnipeg.  Man.,  have  the  contract  for  the 
grade  work  for  60  miles  of  line  between 
Fort  Steele,  B.  C,  and  Skookumchunk  for 
the  Canadian  Pacific  Ry. 

®The  Northern  Construction  Co.,  Winni- 
peg, Man.,  and  the  Cowen  Construction  Co., 
Winnipeg,  contractors  for  the  British  Colum- 
bia section  of  the  Canadian  Northern  Trans- 
continental Ry.,  have  sublet  the  contract  for 
100  miles  of  line  to  Twohey  Bros,  of  Portland. 
Ore.,  for  the  sum  of  $5,000,000— a  rate  of 
$50,000  per  mile.  The  portion  contracted  for 
begins  50  miles  west  of  Kamloops,  B.  C,  and 
follows  the  course  of  the  North  Thompson 
River  for  100  miles  in  the  direction  of  the 
Yellowhead  Pass.  It  is  understood  that  for 
the  greater  portion  of  the  distance  the  line 
will  be  laid  in  the  North  Thompson  Valley. 

The  Canadian  Pacific  Ry.  has  applied  to  the 
Canadian  Government  for  power  to  construct 
a  line  of  railway  from  Oyster  River  to  Hardy 
Bay  in  British  Columbia. 

The  citizens  of  Winnipeg,  Man.,  will  vote 
on  Dec.  8  on  a  by-law  to  raise  $600,000  for  a 
subway  beneath  the  C.  P.  R.  tracks  at 
Princess  St. 

The  Calgary  &  Fernie  Ry.  Co.  is  to  apply 
to  parliament  for  an  act  extending  the  time 
for  the  construction  and  completion  of  its 
railway. 

The  Montreal  &  Southern  Counties  Ry.  Co. 
(electric),  506  Canadian  Express  Bldg.,  Mon- 
treal, is  to  extend  its  electric  lines  from  Mc- 
Gill  St.  to  Richelieu,  14  miles  from  St.  Lam- 
bert, on  the  south  side  of  the  St.  Lawrence. 
It  is  expected  to  have  this  new  high  speed 
line  in  operation  by  July  1  next.  The  line 
will  be  along  the  lines  of  the  old  Central  Ver- 
mont. Later  the  company  plans  to  extend 
the  service  to  Waterloo,  61  miles  from  St. 
Lambert,  with  a  branch  line  between  St.  Ce- 
saire  and  Marieville. 

Mexico. 

E.  N.  Brown,  President  of  the  Na- 
tional Rvs.  of  Mexico,  has  arranged  in  New 
York  for  a  $13,000,000  loan.  Part  of  this 
money  will  go  to  meet  a  $5,000,000  loan 
which  matures  Dec.  1.  A  good  part  of  the 
remainder  will  probably  be  used  for  reaular 
improvements  and  betterment  work.  Jas.  M. 
Reid,  City  of  Mexico,  is  Chief  Engineer. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

The  Board  of  Jackson  County  Commis- 
sioners, Scottsboro,  Ala.,  has  rejected  all  bids 
received  Nov.  8  for  grading,  draining  and 
surfacing  with  macadam  approximately  2.7 
miles  of  state  aid  road.  W.  S.  Keller,  Mont- 
gomery, Ala.,  is  State  Highway  Engineer. 

Arkansas. 

®Shelby  &  Bateman  of  Little  Rock,  Ark., 
have  been  awarded  the  contract  by  the  Com- 
missioners of  Paving  District  No.  27,  Pine 
Bluff,  Ark.,  for  the  following  work:  20,000 
sq.  yds.  of  wood  block  paving  at  $2.22  per  sq. 
yd.;  10,000  lin.  ft.  of  curb  and  gutter  at  38 
cts.  per  lin.  ft. ;  13,500  cu.  yds.  of  excavation 
at  30  cts.,  and  one  reinforced  concrete  bridge 
at  $5,712.    Bids  were  opened  Nov.  1. 

A  committee  of  property  owners  on  West 
7th  St.,  Little  Rock.  Ark.,  recently  held  a 
meeting  with  Mayor  Charles  E.  Taylor  to 
discuss  the  paving  of  W.  7th  St.,  from  Cen- 


ter to  Victory  St.  The  committee  has  asked 
aid  from  the  city  in  paving  the  street  and  will 
probably  form  an  improvement  district. 

Colorado. 

A  movement  has  been  started  on  the  North 
side  of  Pueblo,  Colo.,  to  pave  Greenwood  St. 
and  Elizabeth  St.,  out  to  27th  St.  Asphalt  is 
generally  favored. 

The  Delta  County  Board  of  Supervisors, 
Delta,  Colo.,  has  appropriated  $2,500  and  ap- 
plied to  the  Highway  Commission  for  $2,500 
as  state  aid,  to  be  expended  on  improving 
State  Primary  Road  No.  2,  running  from 
Grand  Junction  to  Montrose,  via  Delta. 

Connecticut. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
17,  by  James  H.  MacDonald,  State  Highway 
Commissioner,  27  Capitol,  Hartford.  Conn., 
for  the  construction  of  about  5,403  lin.  ft. 
macadam  road  in  the  city  of   New  Haven. 


Plans  and  specifications  with  W.  Scott  Eames, 
President  Board  of  Public  Works,  City  Hall. 
New  Haven,  Conn. 

Delaware. 

•{•Bids  will  be  received  until  11  a.  m..  Nov. 
22,  by  E.  A.  Stockton.  Jr.,  Quartermaster.  Fort 
Dupont,  Delaware  City,  Del.,  for  the  con- 
struction of  macadam  roads  at  Fort  Dupont, 
Del.  Plans  and  specifications  are  on  file  at 
the  office  of  the  quartermaster. 

Florida. 

•J»Bids  will  be  received  until  Nov.  24.  by 
Board  Commissioners,  Duval  County.  Jack- 
sonville, Fla.,  for  the  construction  of  hard 
surface  pavement  on  a  portion  of  the  Atlantic 
boulevard,  from  the  city  limits  of  South 
Jacksonville,  to  a  point  designated  by  the 
engineer.  Asphalt,  macadam  or  brick  may 
be  used. 

Following  bids  were  recently  received  by 


•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  Board  of  Duval  County  Commissioners, 
Jacksonville,  Fla.,  for  road  work :  For  pav- 
ing St.  Johns  Ave.  and  Lake  Shore  Drive 
from  city  limits  to  McGirt's  Creek,  6,000  ft., 
with  asphalt  macadam— George  R.  Foster, 
$1.28  per  sq.  vd. ;  Logan  Concrete  &  Engineer- 
ing Co.,  $1.19%;  L.  F.  Drysdale,  $1.07;  F. 
W.  Long  &  Co.,  $1.34;  T.  J.  McGuire,  $1.35 
per  sq.  yd.  Clearing  right  of  way  of  the 
Chaseville  road — Cobb  &  Little,  $45  per  acre; 
J.  Y.  Whitaker,  $35,  and  the  Springfield  Con- 
tracting Co..  $60  per  acre.  For  sawdusting 
county's  part  of  the  St.  Augustine  road — Har- 
ley  Hogan,  77c  cu.  yd. ;  L.  F.  Drysdale.  68c, 
and  C.  F.  Wing,  42c.  Bids  for  paving  May- 
port  road — Daniels,  Lyst  &  Douglas,  rock 
$1.44,  77  crete  $1.07  and  chert  $1.24  per  sq. 
yd. ;  Mattair  &  Young,  $1.20  rock,  and  the  Lo- 
gan Concrete  Co.,  $1.58  for  rock  and  $1.16  for 
concrete.  Paving  Lincoln  and  Macduff  Aves. 
to  present  end  of  shell  road — Daniels,  Lyst  & 
Douglas,  $1.40  per  sq.  yd.,  and  the  Logan 
Concrete  &  Engineering  Co.,  $1.441/&.  For 
clearing  and  grading  the  Pensacola  road  from 
a  point  three  miles  west  of  the  present  hard- 
surfaced  road  to  and  through  Marietta — H. 
Hogan,  $34  per  acre,  or  18^  per  cu.  yd. ;  M. 
S.  Pickett,  $80  per  acre,  or  24%c  per  yd.  ;  Sam 
Spencer,  $40  per  acre  or  20c  per  yd. ;  J.  W. 
Whitaker,  $39  per  acre,  or  18*/^  per  yd.,  and 
H.  Lowe,  $42  per  acre,  or  19c  per  yd.  For 
furnishing  oyster  shell  at  various  places:  Vic- 
tor O'Brien,  $1  to  $1.15  per  cu.  yd.;  Arnold 
&  Bonnell.  $1.05  to  $1.20;  L.  F.  Drysdale,  89c 
to  $1.10,  and  J.  P.  Haney.  80c  to  $1.05. 

Idaho. 

The  City  Commissioners  of  Lewiston,  Ida., 
have  adopted  the  plans  and  specifications  for 
paving  8th  St.  for  three  miles  with  a  hard  sur- 
face material.    Hassam  pavement  will  be  used. 

Illinois. 

•J»I!ids  will  be  received  by  the  Board  of  Local 
Improvements,  Chicago,  111.,  E.  J.  Glackin, 
Secretary,  until  11  a.  m.,  November  21st,  for 
constructing  cinder  sidewalks  in  a  number  of 
streets.  Cash  or  certified  check  for  10  per 
cent  of  total  bid  must  accompany  proposal. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago,  111.,  until  11 
a.  m.,  Nov.  20,  for  paving  W.  Kith  St. 
with  granite  blocks  on  6-in.  Portland  cement, 
concrete  foundation  with  2-in.  sand  cushion. 
The  work  includes  sandstone  curbing  on  lime- 
stone blocks,  sewer  construction  and  adjust- 
ment, etc.  Cash  or  certified  check  for  10  per 
cent  of  total  bid  must  accompany  proposal. 
Edward  J.  Glackin  is  secretary  of  the  board. 

Petitions  are  being  circulated  in  Cham- 
paign, 111.,  asking  for  the  paving  of  Fifth  St., 
from  University  Ave.  to  Curtis  St.,  with  brick. 

The  Board  of  Local  Improvements  of  Ver- 
den,  111.,  has  decided  to  begin  preparations 
for  paving  Dye  St.  to  the  Chicago,  Burling- 
ton &  Q.uincy  railrofid  tracks  north,  and 
around  the  square. 

The  Board  of  Local  Improvements  of  Rock 
Island,  111.,  has  decided  to  pave  20th  St.,  be- 
tween 2d  and  7th  Ave.  The  street  will  also 
be  improved  with  a  36-in.  storm  drain  with 
catch  basins.  The  board  also  decided  to  re- 
advertise  for  bids  for  the  paving  of  38th  St., 
from  Seventh  to  18th  Aves.  Wallace  Treich- 
ler  is  City  Engineer. 

The  Board  of  Public  Improvements  of  Kan- 
kakee, 111.,  has  inaugurated  extensive  paving 
improvements  at  a  meeting,  construction  to 
start  next  year.  The  city  attorney  has  been 
instructed  to  formulate  a  plan  for  permanent 
improvements  to  pave  witli  brick  the  follow- 
ing streets  West  Ave.,  from  Court  St.,  to 
the  river;  Schuyler  Ave.,  from  Court  St. 
north  to  the  city  limits;  Station  St.,  from  Ev- 
ergreen weal  t"  the  city  limits;  East  Ave., 
from  Hickory  to  River  St.;  River  St.,  from 
Harrison  to  Washington  Ave.;  Washington 
Ave.  bridge  ;  Main  St..  south  side,  to  Charles 
St.  and  alley  in  block  II,  from  Court  to 
Dak  St. 

The  City  Council  of  Waukcgan,  III.,  plans 
to  lay  about  live  mil'  of  pavement  during  the 
ensuing  year,  I  lie  streets  to  be  paved  are: 
North  \\e,  from  Franklin  St.  north  to  Glen 
Flora  Ave  ;  Gillette  Ave,,  from  North  Ave. 


east  to  Sheridan  road;  Hickory  St.,  from  the 
old  Landsing  property  north  to  Glen  Flora 
Ave. ;  Washington  St.,  from  West  St.  to  Elec^ 
trie  Park;  Glen  Rock  Ave.,  from  Washington 
St.  west  to  Belvidere;  Belvidere  St.,  from 
McAllister  Ave.  west  to  city  limits ;  Oak  St., 
from  Marion  St.  west  to  McAlister  Ave.,  and 
several  less  important  highways. 

The  East  St.  Louts  Park  District  of  St. 
Clair  County,  111.,  H.  C.  Barnard,  Pres.,  Board 
of  Park  Commissioners,  will  sell  bonds  Nov. 
14  in  the  sum  of  $200,000,  for  the  purchase  of 
parks  and  boulevards,  -and  for  building,  main- 
taining, improving  and  protecting  the  same. 
Spencer  Ellsworth,  Cahokia  Bldg.,  East  St. 
Louis,  is  Secy. 

Business  men  and  prominent  citizens  of 
Chrisman,  111.,  are  agitating  the  paving  of  the 
south  side  of  the  public  square  with  asphalt. 

The  Board  of  Local  Improvements  of 
Aledo,  111.,  has  been  authorized  by  the  City 
Council  to  employ  an  engineer  for  the  pur- 
pose of  preparing  the  Aledo  streets  for  the 
paving  which  will  be  put  in  during  the  spring. 
Dolarway  pavement  will  be  used. 

City  Engineer  John  D.  Arey  of  Sterling, 
111.,  is  making  estimates  for  the  paving  of  East 
Second  St.,  from  Locust  St.  east  to  Fourth 
Ave. 

The  Board  of  Local  Improvements  of  Lin- 
coln, 111.,  has  adopted  resolutions  providing 
for  the  paving  of  Ottawa  St.  and  Lincoln 
Ave.  next  spring. 

The  Board  of  Local  Improvements  of  Mo- 
line.  111.,  has  approved  of  the  proposed  con- 
struction of  two  paving  jobs,  that  of  8th  Ave., 
from  15th  to  17th  Sts.,  at  a  cost  of  $8,154, 
and  of  7th  Ave.,  from  15th  to  17th,  at  an  es- 
timated cost  of  $6,787. 

Indiana. 

°j*Bids  will  be  received  until  1  p.  m.,  Dec.  4, 
by  Board  of  Warren  County  Commissioners, 
Williamsport.  Ind.,  for  the  construction  of  a 
gravel  road  in  Adams  Civil  township.  D.  H. 
Moffitf-  is  County  Auditor. 

•J»Bids  will  be  received  until  1  p.  m.,  Dec. 
4.  by  Board  of  Benton  County  Commissioners, 
Fowler,  Ind.,  for  the  construction  of  free 
gravel  roads  in  Union  Center  Grove,  Rich- 
land and  York  townships.  Lemuel  Shipman 
is  Count}-  Auditor. 

•J*Bids  will  be  received  until  2  p.  m.,  Dec. 

4,  by  Board  of  Hancock  County  Commission- 
ers, Greenfield,  Ind.,  for  the  construction  of  a 
macadam  road  in  Sugar  Grove  township.  C. 
H.  Troy  is  County  Auditor. 

•J«Bids  will  be  received  until  10  a.  m..  Dec. 

5,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  a 
stone  road  in  Miami  township.  J.  E.  Wallace 
is  County  Auditor. 

*J«Bids  will  be  received  until  10  a.  m.,  Dec. 
5,  by  Board  of  Porter  County  Commissioners, 
Valparaiso,  Ind.,  for  the  construction  of 
gravel  roads  in  Portage  and  Boone  townships. 
C.  A.  Blachley  is  County  Auditor. 

®The  Board  of  County  Commissioners,  In- 
dianapolis, Ind.,  has  awarded  the  contract  for 
macadamizing  a  road  between  Perrv  and 
Franklin  Townships,  to  Jenkins  &  Keller,  for 
$5,663.  Other  bidders  were:  Carlos  C.  King. 
$5,802;  D.  H.  Fatout.  $5,889,  and  the  Reliable 
Construction  Co.,  $6,087. 

®The  Board  of  County  Commissioners  at 
Tipton  Ind.,  has  awarded  the  following  con- 
tracts for  the  construction  of  three  gravel  or 
stone  roads,  for  which  bids  were  opened  Nov. 
f! :  Brown,  Hinds  &  Hinds  of  Tipton,  two 
roads  at  $2,780  and  $2,800;  W.  B.  Hobbs,  road 
in  Tipton,  $285. 

©J.  J.  Denny  &  Jas.  E.  Miles  of  Bryants- 
burg.  Ind.,  have  been  awarded  the  contract  by 
the  Board  of  Jefferson  County  Commissioners. 
Madison,  Ind.,  for  the  construction  of  a  gravel 
mad  in  Monroe  Township.  The  contract  price 
is  $1,681.    Bids  were  opened  Nov.  7. 

®Owcn  &  Wayman  of  Medora,  Ind.,  have 
been  awarded  the  contract  by  the  County 
Commissioner!  at  Brownstown,  ind.,  for  the 

construction  of  the  Albeit  Klinge  road  for 
$8,881.    Bids  were  opened  Nov.  6. 

'•  The  Dubois  County  Commissioners,  Jas- 
per, Ind  ,  have  let  a  contract  to  Weathers  & 
Case  of  Marengo,  Ind.,  for  the  construction 


of  5Vs  miles  of  rock  road  in  Jefferson  town- 
ship, near  Birdseye,  Ind.,  for  $19,249.  The 
contract  for  the  construction  of  2%  miles  of- 
rock  road  in  Columbia  township,  for  which 
bids  were  opened  Nov.  6,  has  not  been  award- 
ed.   M.  A.  Sweeney  is  County  Auditor. 

®Bears  &  Brown  of  Geneva,  Ind.,  have 
been  awarded  the  contract  by  the  County  Com- 
missioners at  Decatur,  Ind.,  for  the  construc- 
tion of  the  Jos.  M.  Pell  macadamized  road  in 
Jefferson  township  for  $2,060.  Bids  were 
opened  Nov.  6. 

®Wil!iam  Mahoney  has  been  awarded  the 
contract  by  the  County  Commissioners  at 
Fowler,  Ind.,  for  the  construction  of  three 
miles  of  stone  road  in  York  township,  Benton 
county,  for  $6,750.    Bids  were  opened  Nov.  6. 

®Dailey  &  McCammon  of  Seymour,  Ind., 
have  been  awarded  the  contract  by  the  County 
Commissioners  at  Brownstown,  Ind.,  for  the 
construction  of  the  Miller  &  Wiegand  road, 
for  $2,664.    Bids  were  opened  Nov.  6. 

®James  P.  Wilson  has  been  awarded  the 
contract  by  the  County  Commissioners  at 
Paoli,  Ind.,  for  the  construction  of  2  gravel 
roads  in  Palo  township,  for  $3,429.  Bids 
were  opened  Nov.  7. 

®Ira  Cox  of  Elhora,  Ind.,  has  been  award- 
ed the  contract  by  the  County  Commissioners 
at  Washington,  Ind.,  for  the  construction  of 
two  miles  of  gravel  road  for  $4,750.  Bids 
were  opened  Nov.  7. 

®The  Board  of  Vermilion  County  Commis- 
sioners, Newport,  Ind..  has  awarded  the  fol- 
lowing contracts  for  the  construction  of  two 
gravel  roads  and  bridge  repairs,  for  which 
bids  were  opened  Nov.  6.  D.  M.  Thomas. 
Dana,  Ind.,  L.  S.  Dowles  gravel  road.  $2.735 ; 
Geo.  W.  Svkes,  Newport.  Ind.,  A.  B.  Wilson 
gravel  road,  $2,265,  and  Ben  L.  Frist  of  Clin- 
ton, Ind.,  bridge  repair,  $203.  The  two  gravel 
roads  are  each  one  mile  long.  The  bridge 
will  be  refloored,  50  ft.  span,  16  ft.  wide  with 
concrete  reinforced  with  steel. 

®Mathias  Bellman  of  Sunman,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Dearborn  County  Commissioners,  Lawrence- 
burg,  Ind.,  for  the  construction  of  a  free 
gravel  road  in  Manchester  township,  for  $19,- 
796.  The  work  includes  rolling,  grading  and 
macadamizing.    Bids  were  opened  Nov.  7. 

®Jenkins  &  Keller  of  Frankfort,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
Marion  County  Commissioners,  Indianapolis. 
Ind.,  for  making  repairs  to  gravel  roads  on 
the  line  between  Franklin  and  Perry  town- 
ships for  $5,663.    Bids  were  opened  Nov.  3. 

®Wm.  D.  Webster  of  Staunton.  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
County  Commissioners,  Brazil,  Ind.,  for  the 
construction  of  the  Jas.  Whallon  gravel  road 
for  $1,250.    Bids  were  opened  Nov.  10. 

®The  County  Commissioners  at  Frankfort. 
Ind..  C.  F.  Cromwell,  Auditor,  have  awarded 
the  following  contracts  for  the  construction  of 
three  gravel  roads  in  Perry  township,  one  in 
Owen  township,  and  one  on  boundary  line  be- 
tween Kirklin  and'  Sugar  Creek  township,  for 
which  bids  were  opened  Nov.  9 :  G.  Lynch. 
Darlington,  Ind. ;  Win.  E.  Bolt,  Cvclone.  Ind., 
and  Earl  E.  McDonald,  Kirklin,  Ind. 

®Thc  Board  of  Cass  County  Commission- 
ers, Logansport,  Ind.,  has  awarded  the  follow- 
ing road  contracts  :  Logan  Road  on  line  be- 
tween Tipton  and  Washington  townships. 
James  Wilburn,  at  $1,247;  Huffman  Road  in 
Eel  township.  John  II.  Novinger  &  Co..  Lo- 
gansport. $10,680. 

The  city  of  Evansvillc,  Ind.,  contemplates 
doing  a  considerable  amount  of  street  im- 
provement work  during  the  coming  year, 
among  which  will  be  the  paving  of  Louisiana 
St.,  from  Main  St.  to  First  Ave.,  and  Tennes- 
see St.,  from  Main  St.  to  Fulton  Ave.  Charles 
llcilman  is  Mayor. 

City  Engineer  William  S.  Moore  of  South 
Bend)  Ind.,  lias  presented  specifications  for 
the  paving  of  the  alley  between  Main  and 
Mill  and  Main  and  Church  Sts.,  from  Third 
to  First  Sts..  to  the  Board  of  Public  Works 
The  taxpayers  of  Clay  Township,  Ind.,  re- 
centlj  held  a  meeting  to  discuss  the  proposed 

macadamising  of  the  Edwardsburg  road  in 
Clay  Township.    The  road  will  probably  '  • 


»J«  indicates  work  now  open  for  bids.     •'  indicates  a  contract  let  recently. 
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made  18  ft.  wide.  Ralph  Keller  is  County 
Surveyor. 

The  Board  of  Scott  County  Commissioners, 
Scottsburg,  Ind.,  has  rejected  all  bids  received 
Nov.  6  for  the  construction  of  a  gravel  road 
in  Vienna  township.  The  work  will  be  re- 
advertised  in  December.  Robert  Blunt  is 
County  Auditor. 

The  Board  of  Crawford  County  Commis- 
sioners, English,  Ind.,  will  readvertise  for  bids 
for  the  construction  of  three  miles  of  pike 
roads,  for  which  bids  were  asked  on  Nov.  6, 
and  no  bids  submitted  on  that  date.  J.  Evans 
Jones  is  County  Auditor. 

Iowa. 

®J.  W.  Lytton  of  Des  Moines,  la.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Des  Moines,  la.,  for  curbing  with  Portland 
cement  West  17th  St.,  from  the  north  curb 
line  of  Crocker  St.  to  the  south  curb  line  of 
University  Ave. ;  about  5,082  lin.  ft.  of  curb- 
ing, more  or  less.  The  contract  price  is  $.34% 
per  lin.  ft.    Bids  were  opened  Nov.  8. 

The  city  of  Independence,  la.,  is  planning 
to  lay  several  blocks  of  paving  next  spring. 

Residents  of  Morningsidc,  Sioux  City,  la., 
have  petitioned  the  City  Council  for  paving. 
The  number  of  feet  of  property  to  be  benefited 
by  paving  is  22,000. 

The  committee  on  paving  of  the  City  Coun- 
cil of  Algona,  la.,  has  reported  a  resolution  in 
favor  of  paving  Morth  Thorington  St.,  and 
East  Call  St.,  to  Phillips  St.  A  hearing  on 
the  proposed  improvement  will  be  held  Dec.  14. 

Louisiana. 

®Thomas  Egan  has  been  awarded  the  con- 
tract by  the  City  Council  of  New  Orleans,  La., 
for  the  cut-off  road  across  the  Algiers  pen- 
insula at  the  following  bid:  $0.18  per  cu.  yd. 
for  earth  work,  $15  per  acre  for  clearing  land 
and  $70  each  for  drain  boxes,  making  a  grand 
total  of  $5,794. 

Following  bids  have  recently  been  received 
by  the  city  of  Lake  Charles.  La.,  T.  H.  Man- 
dell,  City  Engineer,  for  the  construction  of 
18,000  lin.  ft.  of  concrete  curb  and  90,000  sq. 
ft.  of  concrete  sidewalk;  (a)  standing  for 
curb  and  (b)  for  sidewalks :  Delatte  &  La- 
grange, Lake  Charles,  la.  (a),  $.24;  (b), 
$.12y2.   W.  M.  Leftwich  Co.,  Nashville.  Tenn. 

(a)  .  $.26;  (b),  $.12V2.  Southern  Asphalt  & 
Con.  Co.,  Birminghamf  Ala.  (a),  $.34^;  (b), 
$.13.    J.  S.  Allen.  Greenville,  Miss,  (a),  $.29; 

(b)  .  $.12%.  Kelly,  Jones  &  Allen,  Opelousas, 
La.  (a),  $.34;  (b),  $.12%.  W.  B.  Milno,  Ed- 
dyville,  Ky.,  (a),  $.28;  (b),  $.13%. 

Maryland. 

Mayor  Preston  of  Balti  more,  Md.,  has  re- 
ceived a  list  embracing  16  miles  of  streets,  in 
which  the  new  sewers  have  been  laid  and 
which  are  now  ready  to  be  paved.  The  list  has 
been  submitted  to  the  Paving  Commission,  R. 
Keith  Compton,  chairman,  for  adoption.  The 
streets,  with  the  material  recommended,  are  as 
follows :  Hartford  Ave.,  from  Forest  St.  to 
North  Ave.,  vitrified  block;  Aisquith  St.,  from 
Baltimore  to  Lexington  St.,  belgian  block; 
Aisquith  St.,  from  Orleans  to  Monument,  vit- 
Tified  block ;  Aisquith  St.,  from  Monument  St. 
to  Ashland  Ave.,  sheet  asphalt;  Aisquith  St., 
from  Biddle  St.  to  North  Ave..,  sheet  asphalt; 
Ensor  St.,  from  Gay  St.  to  Harford  Ave.,  vit- 
rified block;  Monument  St.,  from  Jones  Falls 
to  Greenmount  Ave.,  belgian  block;  Madison 
St.,  from  Buren  to  Greenmount  Ave.,  belgian 
tilock;  Constitution  St.,  from  Madison  to 
Front  St.,  belgian  block;  Front  St.,  from  Gay 
to  Forrest  St.,  belgian  block;  High  St.,  from 
Lexington  to  Front,  belgian  block;  High  St., 
from  Baltimore  to  Fayette,  belgian  block; 
High  St.,  from  Eastern  Ave.  to  Pratt,  belgian 
block;  Exeter  St.,  from  Lombard  to  Front, 
belgian  block ;  Exeter  St.,  from  Pratt  to  Can- 
ton St.,  belgian  block;  Eastern  Ave.,  from 
East  Falls  Ave.  to  Broadway,  belgian  block; 
President  St.,  from  Lancaster  to  Pratt,  bel- 
gian block;  Aliceanna  St.,  from  East  Falls 
Ave.  to  Caroline,  belgian  block;  Eden  St., 
from  Lancaster  to  Lanvale,  sheet  asphalt; 
'Chase  St.,  from  Broadway  to  Patterson  Park 
Ave.,  sheet  asphalt;  Patterson  Park  Ave., 
tfrom  Pratt  to  Chase,  sheet  asphalt;  Bank  St., 
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from  Broadway  to  Exeter  St.,  vitrified  block ; 
Wolfe  St.,  from  Baltimore  to  Jefferson,  sheet 
asphalt;  Wolfe  St.,  from  Monument  to  Gay, 
sheet  asphalt;  Preston  St.,  from  Jones  Falls 
to  Gay  St.,  vitrified  block;  Eager  St.,  from 
Jones  Falls  to  Homewood  Ave.,  vitrified  block ; 
Eager  St.,  from  Ensor  to  Gay,  sheet  asphalt; 
Chester  St.,  from  Pratt  to  Baltimore,  sheet 
asphalt ;  Chester  St.,  from  Orleans  to  McEl- 
derry,  sheet  asphalt ;  Chester  St.,  from  Monu- 
ment to  Chase,  sheet  asphalt;  Camden  St., 
from  Charles  to  Hanover,  belgian  block;  Con- 
way St.,  from  Light  to  Howard,  vitrified  block  ; 
Barre  St.,  from  Charles  to  the  Baltimore  & 
Ohio  Railroad  tracks,  belgian  block;  Hill  St., 
from  Charles  to  Howard,  sheet  asphalt;  Caro- 
line St.,  from  Lancaster  to  Baltimore,  vitri- 
fied block;  Fayette  St.,  from  Harrison  to  Lu- 
zerne, vitrified  block;  Bolton  St.,  from  Lafay- 
ette Ave.  to  North  Ave.,  sheet  asphalt;  Mc- 
Mechen  St.,  from  Pennsylvania  Ave.  to  North 
Ave.,  vitrified  block. 

Maj.  Joseph  W.  Shirley,  Baltimore,  Chief 
Engineer,  Topographical  Survey,  is  making 
plans  for  widening  the  Reisterstown  road, 
from  Fulton  Ave.  to  the  Park  Heights  Ave., 
entrance  of  Druid  Hill  Park,  and  paving  the 
road  with  improved  pavement.  This  portion 
of  the  road  was  recently  taken  over  by  the 
Good  Roads  Commission  and  given  to  the  city 
of  Baltimore,  Md.  It  is  proposed  to  widen  the 
road  to  95  ft.,  with  parking  in  the  center, 
driveways  on  each  side,  etc.  The  plans  also 
call  for  the  improved  thoroughfare  connecting 
with  the  proposed  Green  Spring  Blvd.,  and 
with  the  Cross  Country  Blvd.,  now  under  con- 
struction. 

Michigan. 

•$*Bids  will  be  received  during  February, 
1912,  by  Board  of  Houghton  County  Road 
Commissioners,  Houghton,  Mich.,  for  the 
complete  construction  of  about  4  miles  of 
bituminous  macadam  road,  also  AV2  miles  of 
earth-bound  road.    R.  Martin  is  Engineer. 

®C.  A.  Labadie  will  probably  be  awarded 
the  contract  by  the  Council  of  River  Rouge, 
Mich.,  for  the  paving  of  Dearborn  Ave.  The 
bid  on  the  work  is  $11,329. 

The  City  Council  of  Alma,  Mich.,  has  favor- 
ably passed  upon  a  petition  providing  for  the 
paving  of  State  St.,  from  the  river  bridge  on 
the  south,  north  to  Elwell  St. 

The  Board  of  County  Road  Commissioners, 
Houghton,  Mich.,  will  ask  for  bids  during  the 
month  of  February.  1912,  on  the  following 
sections  of  road ;  R.  Martin,  Highway  En- 
gineer :  First,  Hancock-Calumet  road,  begin- 
ning at  Rhode  Island  and  extending  to  the 
Highway  cut-off,  7,500  ft.  of  macadam;  second, 
Ontonagon  road,  beginning  at  West  Hough- 
ton and  extending  to  Atlantic,  14,200  ft.  of 
macadam ;  third,  Baraga  road,  beginning  at 
the  Snake  River  and  extending  to  Baraga 
County  line,  4%  miles  of  earth  road.  Plans 
may  be  seen  at  the  office  of  the  Board  of 
County  Road  Commissioners.  R.  Martin, 
Highway  Engineer. 

Minnesota. 

•J»Bids  will  be  received  until  about  Jan.  10 
by  Winona  County  Commissioners,  Winona, 
Minn.,  for  over  20  miles  of  macadam  road, 
under  the  State  Rural  Highway  law.  Plans 
and  specifications  are  on  file  at  the  office 
of  Joseph  Winczewski,  County  Auditor.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this  issue. 

L.  L.  Kugler  of  Hibbing,  Minn.,  is  promot- 
ing plans  for  a  12-mile  road  to  be  built  south 
from  Hibbing  to  the  Goodlands  farming  dis- 
trict. 

Mississippi. 

•J»Bids  will  be  received  until  noon,  Dec.  4, 
by  the  Highway  Commissioners,  District  No.  2, 
Rankin  County,  Miss.,  Jackson,  Miss.,  for  con- 
structing and  improving  65  miles  of  public 
roads.  The  estimated  cost  of  the  work  is 
$25,500.  Plans  and  specifications  are  on  file 
with  J.  A.  Hammack,  Engineer.  Brandon, 
Miss.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Missouri. 

*J«Bids  will  be  received  until  noon,  Nov.  23, 
irk  now  open  for  bids.    ®  indicates  a  contra 


by  Board  of  Directors  of  the  Hurricane  Town- 
ship Gravel  Road  Co.,  Elsberry,  Mo.,  J.  J. 
Shaw,  Secy.,  for  the  construction  of  8V2  miles 
of  macadamized  and  gravel  road.  The  work 
will  include  approximately  32,000  yds.  of  grad- 
ing, 11,000  yds.  of  macadam  and  gravel  and 
necessary  bridge  and  culvert  work.  Plans  and 
specifications  are  on  file  with  the  board. 

The  Callaway  County  Court,  Fulton,  Mo., 
on  Nov.  6  appointed  the  following  commis- 
sioners for  the  Millersburg  special  eight-mile 
road  district:  Charles  W.  McClelland,  three 
years ;  J.  T.  Carr,  two  years ;  Glover  Coons, 
one  year.  The  district  expects  to  vote  soon 
on  the  question  of  issuing  $15,000  bonds. 

At  a  recent  meeting  of  landowners  in  King's 
Highway  road  district  in  New  Madrid  County, 
New  Madrid,  Mo.,  19,637  of  26,032  acres  were 
voted  favorably  for  taxation  to  build  the  road 
through  the  district.  The  road  is  to  be  11 
miles  long,  14  ft.  wide,  with  12-in.  of  rock- 
foundation  and  3  in.  of  screenings.  Plans 
for  the  formation  of  a  district  and  the  build- 
ing of  a  similar  road  between  Sikeston  and 
New  Madrid  are  under  way.  The  remain- 
ing part  of  the  highway  in  New  Madrid  Coun- 
ty probably  will  be  built  next  year.  The  en- 
gineer's estimate  of  cost  for  the  11  miles  is 
$98,000. 

City  Engineer  Louis  R.  Ash  of  Kansas  City, 
Mo.,  has  prepared  rough  plans  for  the  pro- 
posed 23d  St.  trafficway. 

Nebraska. 

®The  County  Commissioners  at  Platts- 
mouth,  Neb.,  have  awarded  the  contract  for 
grading  the  road  from  the  Platte  River  to 
Plattsmouth,  to  George  Poisal  at  $.17  per  cu. 
yd.  This  is  a  portion  of  the  Omaha-Platts- 
mouth-Kansas  City  auto  and  wagon  road. 

Petitions  have  been  filed  with  the  City  Coun- 
cil of  Lincoln,  Neb.,  providing  for  the  paving 
of  16th  St.,  from  F  to  Washington.  The  pe- 
titions call  for  asphalt  pavement  with  brick 
gutters. 

At  a  recent  meeting  of  the  Central  Im- 
provement Club  of  Omaha,  Neb.,  a  commit- 
tee was  appointed  to  ask  the  City  Council  to 
open  Pierce  St.,  from  17th  to  18th,  and  pave 
18th,  south  of  Pierce.  It  is  also  proposed  to 
pave  17th  St.,  William  to  Mason,  and  Marcv. 
16th  to  14th  Sts. 

New  Jersey. 

•J*Bids  will  be  received  until  Nov.  24,  by 
Board  of  County  Freeholders,  Newton,  N.  J., 
for  grading  and  macadamizing  2  miles  of  road 
in  Wantage  Township.  D.  S.  Goble  is  Chair- 
man of  the  Board. 

New  York. 

•J»Bids  will  be  received  until  1  p.  m.,  Nov. 
27,  by  State  Commission  of  Highways,  Al- 
bany, N.  Y.,  for  the  improvement  of  Erie 
County  Road  No.  5172,  name  Road  Niagara 
Falls-Buffalo.  Pt.  4,  approximately  2.96  miles 
in  length.  Plans  may  be  seen  at  the  office  of 
Division  Engineer  J.  P.  Morrissey,  423  Cutler 
Bldg.,  Rochester,  N.  Y.  J.  A.  Bensel  is  State 
Engineer. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
22,  by  A.  E.  Steers,  President  of  the  Borough 
of  Brooklyn,  New  York  City,  for  five  street 
improvement  contracts,  the  largest  being  No. 
2,  for  regulating,  grading,  curbing  and  laying 
sidewalks  on  62d  St.,  from  6th  Ave.  to  7th 
Ave.,  and  from  8th  Ave.  to  Fort  Hamilton 
Ave.,  together  with  all  work  incidental  there- 
to. The  engineer's  estimate  of  the  quantities 
is  as  follows :  2,940  cu.  yds.  earth  excavation, 
5,990  cu.  yds.  earth  filling,  to  be  furnished ; 
3,990  lin.  ft.  cement  curb,  1  year  maintenance; 
19,570  sq.  ft.  cement  sidewalk,  1  year  mainte- 
nance. 

®The  Board  of  Contract  &  Supply  of  Al- 
bany, N.  Y.,  has  awarded  the  contract  for  the 
improvement  of  Buchanan  St.,  from  Man- 
ning Blvd.  to  Lincoln  Ave.,  to  Benjamin  F. 
Mulderry,  for  $4,051. 

Assistant  Engineer  Wm.  Gordon  of  the 
State  Highway  Department,  Albany,  N.  Y., 
accompanied  by  a  corps  of  men.  is  surveying 
the  new  state  road  which  will  be  built  through 
Schoharie.  The  route  connects  with  Route 
7,  known  as  the  Albany-Binghampton  line. 
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and  the  Kingston-Oneonta  line,  known  as 
Route  5.  This  route  begins  at  Vroman's  cor- 
ner and  will  continue  up  the  valley  to  Grand 
Gorge,  passing  through  the  villages  of  Scho- 
harie, Middleburgh,  Fulton,  Blenheim  and  Gil- 
boa. 

Division  Engineer  Spencer  J.  Stewart  of 
the  New  York  State  Highway  Commission, 
has  been  making  a  survey  of  the  proposed 
road  from  Barrytown-to-Red  Hook.  This 
road  will  be  three  miles  long  and  it  is  pro- 
posed to  continue  it  to  Rock  City,  to  connect 
at  that  point  with  a  state  road  now  complete 
to  Lafayette. 

Rev.  Dr.  George  R.  Lunn  was  elected  mayor 
of  Schenectady,  N.  Y.,  on  a  municipal  paving 
plant  platform. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Nov.  23, 
by  Board  of  Commissioners,  Mansfield,  O., 
for  grading  the  Lafayette  road  in  Sections  11 
and  14  in  Weller  Township.  A.  Courtney  is 
Auditor  of  the  county. 

®The  County  Commissioners  at  Marion,  O., 
have  awarded  contracts  for  the  resurfacing  of 
three  pikes  in  Marion  County,  as  follows: 
Fred  Turner,  for  the  LaRue  and  Essex  pike, 
at  $1,009;  A.  J.  Brady,  the  Riley  and  Zeig 
pike,  at  $4,867 ;  W.  C.  Wolley,  Sager  and  Irey 
pike,  at  $1,344.  The  latter  is  of  gravel  and 
the  other  two  are  stone  pikes. 

Oklahoma. 

®The  Shelby  Downard  Asphalt  Co.,  of  Ard- 
more,  Okla.,  has  been  awarded  the  contract 
by  the  city  of  Hugo,  Okla.,  for  the  construc- 
tion of  rock  asphalt  paving  in  the  city,  ap- 
proximating $125,000. 

Oregon. 

®The  contract  for  paving  62  blocks  of 
streets  in  McMinnville,  Ore.,  has  been  award- 
ed to  the  Warren  Construction  Co.,  of  Port- 
land, Ore.,  for  approximately  $120,000.  The 
paving  will  be  bitulithic  and  will  embrace  all 
of  the  business  section  and  part  of  the  resi- 
dence section.  The  excavation  will  cost  $.60 
per  cu.  yd.,  and  the  pavement  $2  per  sq.  yd. 

Viewers  for  the  extension  of  Grand  Ave., 
south  from  Woodward  Ave.,  to  the  north  line 
of  Manhattan  Heights  Addition,  have  filed 
their  report  with  the  City  Commissioners  of 
Portland,  Ore.  It  is  proposed  to  open  Grand 
Ave.,  along  the  edge  of  the  bluff  above  the 
Williamette  River,  to  connect  with  the  streets 
extending  to  Milwaukee  St. 

Pennsylvania. 

®The  Supervisors  of  Hanover  Township, 
Pa.,  have  awarded  the  contract  for  the  paving 
of  Division  St.,  within  the  confines  of  the 
township,  to  the  Herrick  Construction  Co.,  for 
$7,300.  This  thoroughfare  is  the  dividing  line 
between  the  citv  of  Wilkes-Barre  and  Lee 
Park.    Brick  will  be  used. 

®The  Borough  Council  of  Monaca,  Pa.,  has 
received  bids  for  the  paving  of  Ninth  St., 
from  Pennsylvania  Ave.  to  the  Phoenix  Glass 
Co.'s  property  line,  and  also  for  the  paving  of 
Pennsylvania  Ave.,  from  Fourth  St.,  to  the 
borough  limits.  The  bids  were  as  follows: 
For  Ninth  St.— Geo.  S.  McFall,  $1,273;  Shil- 
ling &  Co.,  $1,850;  R.  D.  Hunter.  $1,360.  The 
contract  was  awarded  to  Geo.  S.  McFall,  of 
Beaver  Falls.  For  paving  of  Pennsylvania 
Ave.,  from  Fourth  St.  to  the  borough  limits 
— R.  D.  Hunter,  $4,986;  Geo.  S.  McFall,  $5,- 
520;  Shilling  &■  Co  ,  $5,570.  The  contract  was 
awarder!  to  K.  I).  Hunter. 

fStatc  Highway  Commissioners  E.  M.  Big- 
elow,  Harristitirg,  Pa.,  lias  awarrlerl  the  con- 
tra-t  to  the  North  western  Construction  Co. 
for  the  completion  Oi  the  Sugar  Creek  naverl 
road,  from  Shippen's  wells  to  the  Jackson 
Townthip  line,  Venango  County,  a  distance 
of  three  and  a  half  miles.  This  road  will  111- 
titiMi.l',  \i'  i  -tended  to  the  proposed  road 
leading  from  Meadville  to  Titusvillc  the  con- 
nection  bring  made  near  Black  Ash,  Craw- 
ford County. 
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®The  Filbert  Paving  &  Construction  Co., 
Penna.  Bldg.,  Philadelphia,  Pa.,  has  been 
awarded  the  contract  for  the  Department  of 
Wharves,  Docks  &  Ferries,  555  Bourse  Bldg., 
Philadelphia,  Pa.,  for  paving  Race  St.  pier 
with  wood  blocks  and  work  appurtenant  there- 
to. The  contract  price  is  $13,000.  Bids  were 
opened  Nov.  6. 

Petitions  were  recently  presented  to  the 
Washington  County  Courts,  on  behalf  of  the 
County  Commissioners,  Washington,  Pa.,  ask- 
ing for  improvement  of  nine  important 
stretches  of  highway  at  an  estimated  cost  of 
$986,420.  The  most  important  road  to  be 
improved  is  known  as  the  Donora-Charleroi 
stretch,  extending  a  little  over  16,000  ft.  The 
estimated  cost  is  $334,318,  requiring  excava- 
tion to  cost  about  $90,000. 

The  ordinance  committee  of  the  Borough 
Council  of  Conneautville,  Pa.,  has  directed  the 
Borough  Solicitors  to  prepare  an  ordinance 
for  the  paving  of  the  West  Side  hill. 

Tennessee. 

®The  Speedway  Land  Co.,  of  Memphis, 
Term.,  has  awarded  the  contracts  for  the 
grading  and  graveling  of  the  following 
streets  for  which  bids  were  opened  Oct.  28 : 
Stonewall  from  Speedway  to  Tutwilder,  Fax- 
on from  Watkins  to  Stonewall ;  and  for  ex- 
cavating of  a  canal  on  its  property  in  North 
Memphis  and  for  laying  of  concrete  curb  and 
gutters.  About  50,000  cu.  yds.  of  grading  is 
involved  and  about  15,000  sq.  yds.  of  gravel. 
The  contractors  on  the  work  are  as  follows : 
B.  F.  Davies,  Memphis,  concrete  work,  $12,- 
800;  J.  L.  Nichols,  Memphis,  dirt,  $9,500,  and 
H.  W.  Brennen,  Memphis,  gravel  paving,  $4,- 
500.    J.  Paul  Gaines  is  Chief  Engineer. 

(i/The  contract  for  paving  Main  St.  and  An- 
derson Ave.  with  asphalt  in  the  city  of  Hen- 
dersonville,  Tenn.,  has  been  awarded  to  Rob- 
ert G.  Lassiter  of  Oxford,  N.  C.  The  estimat- 
ed cost  of  the  improvement  is  $20,000. 

®The  West  Construction  Co.  of  Chatta- 
nooga, Tenn.,  has  been  awarded  the  contract 
by  the  city  of  Charlotte,  N.  G,  for  street  pav- 
ing, amounting  to  approximately  $150,000. 
Sheet  asphalt  will  be  used  at  a  cost  of  $1.45 
per  sq.  yd. 

®F.  G.  Diefenbaugh  has  been  awarded  the 
contracts  by  the  City  Council  of  Erie,  Pa.,  for 
the  connections  to  the  Mill  Creek  intercepting 
sewer  at  the  following  figures:  Sixth  St.  Mill 
Creek  connection,  9-in.  pipe,  including  the 
work,  $1.25  a  ft;  6-in.  pipe,  $1.20;  15-in.  pipe, 
$1.95;  Y  or  T  branches,  $4.10;  manholes,  $60; 
and  concrete  $7  per  cu.  yd.  For  Seventh  St. 
and  Mill  Creek,  8-in.  pipe  costs  $0.95;  6-in. 
pipe,  $0.75;  Y  or  T  branches,  $1.60;  manhoies, 
$45,  and  concrete.  $7.  For  Eighth  and  Hol- 
land Sts.,  8-in.  pipe,  $1.25;  6-in.  pipe,  $1.60; 
manholes,  $50 ;  concrete,  $7.  For  Ninth  and 
Holland  Sts.,  8-in.  pipe,  $2.90;  6-in.  pipe,  $2; 
manholes,  $85;  No.  3  concrete,  $8;  No.  6  con- 
crete, $6,  and  steel  bars,  per  lbs.,  $0.04. 

A  movement  has  been  inaugurated  by  the 
Bristol  Board  of  Trade,  Bristol,  Tenn.,  to 
build  a  stone  road  between  Bristol  and  Moun- 
tain City,  Tenn.,  via  the  Shady  Ford  route. 

Texas. 

At  an  election  held  in  Morris  County,  Tex., 
Nov.  4,  a  special  road  law  was  adopted  pro- 
viding for  a  special  road  tax  and  for  working 
county  convicts  on  the  public  roads. 

Galveston,  Chambers  and  Jefferson  Coun- 
ties, Tex.,  will  jointly  construct  an  inter- 
county  highway  in  the  near  future. 

Utah. 

City  Engineer  G.  F.  McGbnagle  of  Salt 
Lake  City,  Utah,  has  completed  the  work  of 
tabulating  the  bills  for  the  Fifth  East  St. 
paving.  The  contract  calls  for  work  involv- 
ing an  expenditure  of  approximately  $100,- 
(10(1.  The  extension  to  be  paved  is  that  por- 
tion of  Fifth  Fast  St.,  from  Third  South  to 
Ninth  South.  Strange  &  McGuire  of  that 
city  are  the  probable  contractors. 

The  Utah  County  Commissioners,  Provo, 
Utah,  have    received   a   communication  from 
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the  State  Road  Commission  informing  the 
county  board  that  the  State  Commission  has 
approved  the  appropriation  by  the  county  to- 
the  state  of  $18,000,  same  to  be  used  for  the 
purpose  of  constructing  a  state  road  through 
Utah  County,  and  the  amount  to  be  expended 
in  each  road  district,  as  follows :  $2,500  on 
the  Lehi-Point  of  Mountain  road;  $1,000  on 
Lehi-American  Fork  road;  $1,000  on  Amer- 
ican Fork-Pleasant  Grove  road;  $500  on  state 
road  between  Pleasant  Grove  and  Provo 
Bench ;  $2,000  on  state  road  on  Provo- 
Bench ;  $2,000  on  state  road  in  Pleasant  View 
district ;  $2,500  on  Provo-Springville  road ; 
$2,500  on  Spanish  Fork-Salem  road;  $1,000 
on  Salem-Payson  road ;  $3,000  on  state  road 
from  Pay  son  to  the  south  boundary  of  Utah 
County. 

Washington. 

®Maguire  Bros.,  of  Anacortes,  Wash.,  have 
been  awarded  the  contract  for  grading  and 
cement  walks  in  the  town  of  Concrete,  Wash., 
for  $8,000. 

The  City  Council  of  Colfax,  Wash.,  has 
been  petitioned  bv  the  property  owners  of  the 
northwestern  part  of  the  city,  asking  for  the 
paving  of  Perkins  Ave.  and  other  streets  in 
that  section. 

Wisconsin. 

The  Common  Council  of  Milwaukee,  Wis.,, 
has  been  urged  to  authorize  the  Public  Works 
Department  to  pave  within  the  street  car  zone 
on  several  streets  in  the  city.  A  resolution  to 
the  effect  calls  for  repaving  the  street  car 
zone  on  the  following  streets :  Walnut,  from 
7th  to  16th;  Hopkins,  from  20th  to  Keefe 
Ave. ;  Windlake  Ave.  from  6th  to  8th  Ave ; 
National  Ave.  from  27th  to  32d  Ave;  Hopkins 
St.,  from  Chambers  to  20th  St. 

State  Highway  Engineer  A.  L.  Luedka  of 
Wisconsin  has  made  a  trip  to  Green  Bay, 
Wis.,  for  the  purpose  of  taking  grades  and 
surveys  of  the  roads  of  Brown  County  for  the 
proposed  improvements  in  1912.  Approxi- 
mately $30,000  will  be  available  for  road  work, 

Canada. 

•f»Bids  will  be  received  until  noon,  Dec.  1, 
by  City  Commissioners,  Edmonton,  Alta,  for 
approximately  100.000  sq.  yds.  of  street  grad- 
ing and  paving,  with  curb.  Preliminary  plans 
and  specifications,  and  all  information  may  be 
obtained  at  the  office  of  the  City  Engineer. 
Tenders  are  invited  for  wood  block,  asphalt 
block,  sheet  asphalt,  bitulithic  or  other  kinds 
of  pavement.  Proprietors  of  patented  pave- 
ments are  required  to  furnish  their  special 
specifications.  Tenderers  are  required  to  sub- 
mit bids  as  follows:  Tender  No.  1,  unit  price 
for  whole  work ;  tender  No.  2,  unit  price  for 
75,000  sq.  yds. ;  tender  No.  3,  unit  prices  for 
50,000  sq.  yds. ;  tender  No.  4,  unit  prices  for 
25,000  sq.  yds. 

®The  municipality  of  St.  Vital,  Man.,  on 
Nov.  9  awarded  the  contract  for  the  paving 
of  Pembina  Highway  from  the  city  limits  to 
the  site  of  the  agricultural  college,  to  the 
Bitholithic  &  Contracting  Co.,  for  $124,051. 
Other  bids  were:  Westrumite  Ltd..  $111,106; 
Canadian  Mineral  Rubber  Co.,  $123,891,  and 
National  Paving  &  Contracting  Co.,  $124,091. 

According  to  advices  from  New  Westmin- 
ster, B.  C,  the  Canadian  Highway  Associa- 
tion has  been  formed  to  boost  a  scheme  to 
promote  a  trans-continental  highway  from 
Halifax  to  Alberni,  B.  C,  and  also  to  extend 
the  Pacific  highway  north  through  British 
Columbia  to  Dawson  City.  W.  J.  Kerr  of 
New  Westminster  is  President. 

The  City  Council  of  Assinihoia.  according 
to  advices  from  Winnipeg.  Man.,  has  decided 
to  provide  for  pavements  and  improved  high- 
ways through  the  municipality.  A  scheme 
was  launched  at  a  recent  meeting  which  will 
provide  for  a  permanent  21  ft.  pavement  on 
Portage  Ave.  for  lour  miles  west  from  the 
city  limits,  and  for  graveling  of  the  remain- 
ing distance  to  the  westerly  limits  of  the 
town. 
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Arkansas. 

®The  Commissioners  of  Paving  District  No. 
27,  Pine  Bluff,  Ark.,  have  awarded  the  con- 
tract for  the  construction  of  a  reinforced 
concrete  bridge  in  that  district  to  Shelby  & 
Bateman,  Little  Rock,  Ark.,  at  $5,712.  Bids 
were  opened  Nov.  1. 

California. 

®The  Department  of  Finance,  Ways  & 
Means,  San  Diego,  Cal.,  has  awarded  the  con- 
tract for  the  construction  of  a  steel  reinforced 
concrete  bridge  with  retaining  walls,  to 
Charles  Steffgen,  San  Diego,  Cal.,  at  $5,600. 
Bids  were  opened  Oct.  16. 

City  Council  and  Mayor  Wilson,  Berkeley, 
Cal.,  have  under  consideration  the  construc- 
tion of  a  bridge  across  Cornell  Ave.  near 
Codornices  Creek. 

Colorado. 

Commissioners  of  Otero  County,  La  Junta, 
Colo.,  received  about  12  bids  for  the  construc- 
tion of  a  reinforced  concrete  bridge  over  the 
Arkansas  River  east  of  the  city,  the  lowest, 
submitted  by  the  Pueblo  Bridge  Co.,  being 
$50,000.  As  the  proposed  bridge  is  on  the 
route  of  the  Santa  Fe  trail,  now  in  process  of 
rehabilitation  under  the  joint  auspices  of  the 
State  Highway  Commission  and  the  various 
counties  along  the  right  of  way,  it  is  the  in- 
tention to  secure  as  much  aid  as  possible  from 
the  state  in  the  construction  of  the  bridge. 
The  four  lowest  bids  submitted  were  sent  to 
the  State  Engineer,  and  have  been  returned  to 
the  County  Commissioners,  with  the  approval 
■of  that  office,  and  the  assurance  that  as  soon 
as  funds  are  available  from  the  state  the  state 
Engineer  will  recommend  that  cne-half  the 
amount  necessary  to  construct  the  bridge  be 
appropriated  from  the  funds  under  the  con- 
trol of  the  State  Highway  Commission.  The 
bridge  will  be  560  ft.  long,  with  seven  spans  or 
arches  72  ft.  in  length,  a  roadway  24  ft.  wide 
and  a  footpath  on  one  side. 

Idaho. 

■  «f»Bids  will  be  received  until  10  a.  m.,  Nov. 
22,  by  Board  of  Ada  County  Commissioners, 
Boise,  Idaho,  for  the  construction  of  a  wooden 
bridge  88  ft.  long  by  16  ft.  wide  over  Indian 
Creek  about  Mi  mile  east  of  section  line  and 
quarter  mile  north  of  center  of  section  30, 
township  2  north,  range  1  east  Boise  meridian, 
in  accordance  with  plans  and  specifications 
■on  file  with  LaPointe  &  Fox,  engineers  of 
Ada  county.  The  board  reserves  the  right 
to  reject  any  or  all  bids.  E.  F.  Crawford, 
chairman  board  of  county  commissioners  and 
Stephen  Utter,  clerk. 

Illinois. 

®The  Bridge  Committee  and  Highway  Com- 
missioners at  a  recent  meeting  in  Oregon, 
111.,  awarded  the  contract  for  the  construc- 
tion of  a  bridge  across  Willow  Creek  to  Bill- 
mire  Bridge  Co.,  Ashton,  111.,  at  $1,725.  By 
terms  of  the  contract  the  structure  will  have 
a  40-ft.  span  with  concrete  roadway. 

Advices  from  Edwardsville,  111.,  state  that 
three  highway  bridges  have  been  authorized 
in  Olive,  Collinsville  and  Foster  Townships, 
half  the  expense  to  be  paid  by  Madison  Coun- 
ty. The  work  will  be  under  supervision  of  the 
respective  highway  commissions.  Committees 
from  the  Madison  County  Board  of  Super- 
visors will  assist  in  letting  the  contracts.  The 
committees  are  :  Olive  Township — August 
Talluer,  Marine:  Tony  Gizat,  Collinsville  and 
Pearly  Smith,  Venice.  Foster — Z.  B.  Owens, 
Fort  Russell ;  D.  W.  Busse,  Alton,  and  Fred 
C.  Zoelzer,  Moro.  Collinsville — Clarence  Lile, 
William  J.  Fresen,  Granite  City,  and  J.  F. 
Stillwell,  Edwardsville. 

The  two  lowest  bids  received  by  the  Board 
of  County  Commissioners,  Peoria,  111.,  for  the 
construction  of  the  proposed  new  wagon 
bridge  over  Kickapoo  Creek  in  Bartonville, 
were  as  follows:  Clinton  Bridge  &  Iron 
Works,  Clinton,  la.,  at  $4,367,  and  Missouri 


Bridge  Co.,  St.  Louis,  Mo.,  at  $4,400.  The 
structure,  which  will  be  of  steel,  is  to  be  90  ft. 
long,  having  a  concrete  bottom.  By  terms  of 
the  contract  all  work  must  be  completed  by 
Aug.  1,  1912. 

At  the  election  held  Nov.  7,  at  Chicago,  111., 
it  was  voted  to  issue  bonds  amounting  to  $4,- 
655,000  for  the  construction  of  new  bridges 
over  the  Chicago  River  at  various  streets. 
Twenty-six  new  bridges  will  be  built  as  a  re- 
sult of  the  issue.  The  Washington  St.  bridge 
will  be  the  first  constructed.  Work  had  al- 
ready been  started  because  the  City  Council, 
anticipating  the  approval  of  the  bond  issue,  ap- 
propriated $360,000  recently,  that  amount  to  be 
reimbursed  later  from  the  bond  issue.  A  bond 
issue  for  bridges  was  approved  by  the  voters 
at  the  city  election  last  spring,  but  after  the 
bonds  had  been  sold  the  entire  issue  was  de- 
clared invalid.  An  error  in  the  notice  calling 
the  election  invalidated  the  issue  and  made 
it  necessary  to  vote  on  the  proposition  again. 

A  conference  was  recently  held  at  Rock- 
ford,  111.,  by  Division  Superintendent  Robin- 
son, Chicago  &  Northwestern  Ry.,  officials 
of  the  Rockford  Water  Power  Co.  and  Mayor 
and  City  Engineer,  in  regard  to  the  construc- 
tion of  a  new  bridge  over  the  Rock  River  near 
the  water  power.  The  cost  of  a  combined 
highway  and  railroad  bridge  is  estimated  at 
$12,000.  It  is  thought  that  the  railroad  will 
not  favor  the  movement,  as  it  recently  spent 
a  large  sum  for  repairs  to  the  present  struc- 
ture. 

A  resolution  has  been  presented  to  the  City 
Council  providing  that  the  City  Engineer  of 
Rockford,  111.,  prepare  an  estimate  of  the 
cost  of  building  a  bridge  at  12th  St.  across 
Keith  Creek. 

Indiana. 

A  special  committee  of  five  members  of 
the  West  Richmond  Improvement  Association 
appeared  recently  before  the  Board  of  Public 
Works,  Richmond,  Ind.,  and  urged  negotia- 
tions with  the  Pennsylvania  R.  R.  Co.,  for  the 
construction  of  an  overhead  crossing  at  West 
5th  St.  and  the  railroad  tracks.  F.  N.  C. 
Crowell  is  division  engineer  of  the  railroad. 
The  cost  of  the  improvement  is  estimated  at 
approximately  $35,000. 

A  meeting  was  held  Nov.  6  at  Crown  Point, 
Ind.,  by  the  Board  of  County  Commissioners, 
for  the  purpose  of  approving  the  construction 
of  a  $70,000  bascule  bridge  over  the  Indiana 
Harbor  Canal  at  Chicago  Ave.  The  construc- 
tion of  a  temporary  bridge  at  Canal  St.  was 
also  authorized. 

Residents  of  Walkerton  have  filed  with  the 
County  Commissioners,  at  South  Bend,  Ind., 
a  petition  for  the  construction  of  two  bridges 
over  Pine  Creek,  within  the  corporate  limits 
of  Walkerton.  One  of  the  structures  will  be 
located  at  North  8th  St.,  and  the  other  at 
Bridge  St. 

A  large  delegation  of  business  men  of 
Owensvills,  Ind..  and  Hazelton,  recently  voted 
in  favor  of  the  proposed  bridge  over  the 
White  River  at  Hazelton.  It  is  believed  that 
Gibson  and  Knox  County  Commissioners  will 
vote  unanimously  in  favor  of  the  project. 

Kansas. 

•J*Bids  will  be  received  until  Dec.  11,  by 
Board  of  County  Commissioners,  Wichita, 
Kan.,  for  the  construction  of  two  new  bridges 
and  the  completion  of  another,  estimated  to 
cost  about  $14,000.  One  of  these  bridges  is 
to  be  a  40-ft.  steel  and  concrete  structure  be- 
tween Sections  28  and  29  in  Kechi  Township. 
For  this  structure  $1,800  was  appropriated. 
The  second  bridge  to  be  built  is  south  of 
Cheney  in  Morton  Township,  between  Sec- 
tions 20  and  21,  across  the  Ninnescah  River. 
The  appropriation  for  this  bridge  is  $6,500. 
Appropriation  of  $5,500  was  made  to  pay  for 
completing  a  bridge  over  the  Big  Arkansas 
River  north  of  Mt.  Hope,  several  spans  of 
which  are  already  in  place.  County  Clerk. 
Jesse  Leland. 


Louisiana. 

The  Finance  Committee  has  recommended 
the  City  Council,  New  Orleans,  La.,  to  let 
the  contract  for  the  construction  of  the  high- 
way bridge  over  the  People's  Ave.  Canal,  at 
Gentilly  road,  to  George  B.  Kelly,  at  his  bid 
of  $3,398. 

At  a  mass  meeting  recently  held  at  Lake 
Charles,  La.,  the  West  Lake  Charles  Bridge 
Committee  made  a  report  embodying  a  propo- 
sition for  the  construction  of  a  $50,000  wagon 
bridge  across  Calcasieu  River.  A  committee, 
of  which  C.  M.  Richard,  Lake  Charles,  La., 
was  chairman,  was  appointed  to  circulate  pe- 
titions in  3d,  4th  and  5th  wards  asking  for 
an  election  to  vote  on  floating  a  $51,000  or 
$54,000  bond  issue. 

Maryland. 

•J*Bids  will  be  received  until  11  a.  m.,  Dec. 
2,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  U.  S.  Navy  Department, 
Washington,  D.  C,  for  tide  bridge  and  re- 
building wharf  at  the  U.  S.  Naval  proving 
ground,  Indian  Head,  Md. 

Massachusetts. 

Citizens  of  Lawrence,  Mass.,  voted  against 
the  East  Bridge  project,  relative  to  the  con- 
struction of  a  bridge  over  the  Merrimac  River. 

Advices  from  Boston,  Mass.,  state  that  plans 
of  the  Boston  &  Maine  Railroad  for  the  con- 
struction of  an  overhead  footbridge  at  its 
Cambridge  station  on  the  Fitchburg  Division 
of  the  B.  &  M.  R.  R.  were  approved  by  the 
Railroad  Commissioners.  On  June  29  last  the 
board,  in  response  to  a  petition  signed  by 
many  residents  of  Cambridge,  recommended 
the  construction  of  either  a  subway  under 
the  tracks  or  an  overhead  bridge  at  this  point. 
The  railroad  submitted  plans  for  both,  and 
the  board  determined  that  an  overhead  bridge 
is  preferable  to  a  subway. 

Michigan. 

•J»Bids  will  be  received  until  Nov.  17  (re- 
advertisement  of  bids  received  Oct.  27)  by 
Board  of  Works,  Saginaw,  Mich.,  for  the  con- 
struction of  the  substructure  of  the  proposed 
Johnson  St.  bridge. 

City  Council  of  St.  Joseph,  Mich.,  has  ac- 
cepted the  plans  of  the  City  Engineer  for  the 
construction  of  the  proposed  viaduct  over  the 
Pere  Marquette  tracks  on  Park  St.  and  a  copy 
of  same  will  be  sent  to  the  railroad  commis- 
sion. According  to  the  proposed  plans  the 
structure  will  be  built  of  concrete  and  is  es- 
timated to  cost  $4,000. 

The  lowest  bid  received  Oct.  27  for  the 
construction  of  the  proposed  Johnson  St. 
bridge  at  Saginaw,  Mich.,  was  that  of  the 
Penn  Bridge  Co.,  Beaver  Falls.  Pa.,  at  $49,- 
900,  for  the  superstructure  and  $42,000  for  the 
substructure.  The  bid  on  the  superstructure 
will  either  be  accepted  by  the  Board  or  held  in 
abeyance,  but  the  tender  on  the  sub-structure 
was  considered  too  high  and  was  rejected. 

It  is  planned  by  J.  C.  Everett,  according  to 
advices  from  Holland,  Mich.,  to  construct  a 
bridge  across  Pine  Creek  Bay  from  the  Hol- 
land side  to  Waukazoo,  where  he  operates  an 
inn. 

Mississippi. 

®The  Board  of  Supervisors,  Brookhaven, 
Miss.,  on  Nov.  6  let  the  contract  to  F.  H. 
Alsbury  &  Co.,  of  Houston,  Texas,  for  a  steel 
and  concrete  bridge  across  Bogue  Chitto 
Creek,  east  of  the  city.  The  structure  is  on 
one  of  the  roads  which  is  being  graveled  un- 
der contract  with  the  Worthington  Construc- 
tion Co.,  let  two  months  ago,  a  part  of  the 
70  miles  of  permanent  road  to  be  built  in  beat 
1.  Several  bidders  were  present,  bids  ranging 
from  $4,000  down.  The  contract  was  awarded 
on  a  bid  of  $2,850.  The  board  is  having  plans 
drawn  for  three  other  bridges  in  beat  i,  all 
to  be  of  steel  and  concrete  construction. 

®The  Board  of  Supervisors,  Vicksburg, 
Miss.,  has  awarded  the  Roberts  Construction 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Co.  the  contract  for  building  a  concrete  arch 
bridge  over  the  Glass  Bayou  at  the  foot  of 
Washington  St.,  at  $14,999.  It  has  been  pro- 
vided that  street  cars  may  not  use  the  struc- 
ture unless  the  company  pays  its  pro  rata, 
$4,000. 

Missouri. 

At  the  election  held  Nov.  7,  at  St.  Louis, 
Mo.,  the  proposition  to  issue  bonds  amounting 
to  $2/250,000  for  the  completion  of  the  free 
bridge  over  the  Mississippi  River  to  East  St. 
Louis,  111.,  was  defeated.  All  of  the 
right  of  way  for  the  highway  and  railroad 
approaches  in  St.  Louis  has  been  obtained  to 
a  point  in  the  vicinity  of  Eighth  and  Gratiot 
Sts.  In  East  St.  Louis  the  right  of  way  for 
both  highway  and  railroad  structures  has  been 
obtained.  A  bill  is  pending  to  change  the  lo- 
cation of  the  located  railroad  approach  to 
what  is  called  the  northeast  approach  in  East 
St.  Louis.  The  steel  superstructure  of  the 
St.  Louis  approach  has  been  contracted  for. 
No  appropriations  have  been  made  for  the 
East  Side  approaches  other  than  for  the  land. 
It  is  estimated  that  savings  on  the  various 
contracts  now  awarded  will  leave  $340,000  of 
the  appropriations  unused  and  make  a  total 
bridge  fund  of  $400,000  unexpended  out  of  the 
$3,500,000. 

The  stockholders  of  the  Hannibal  Bridge 
Co.,  Hannibal,  Mo.,  at  a  recent  meeting  elect- 
ed the  following  Board  of  Directors:  Alfred 
T.  White,  Frank  Lyman,  William  A.  White, 
Guy  Du  Val.,  of  New  York ;  A.  R.  Levering. 
John  T.  Holme  and  Frank  T.  Hodgdon  of 
Hannibal.  Later  the  directors  met  and  organ- 
ized, electing  Alfred  T.  White  as  president  of 
the  company.  Other  officers  are :  Frank  Ly- 
man, vice  president;  William  A.  White,  treas- 
urer ;  Guy  D.  Du  Val,  secretary  and  assist- 
ant treasurer. 

A  permit  was  recently  issued  for  the  foun- 
dations and  footings  of  the  first  of  the  via- 
ducts along  the  Belt  Line  right  of  way  to  be 
built  by  the  Kansas  City  Terminal  Ry.  Co.  The 
structure  is  located  at  18th  and  Agnes  Ave., 
Kansas  City,  Mo.,  and  the  cost  of  the  masonry 
work  is  estimated  at  $8,000. 

Montana. 

®Advices  from  Livingstone,  Mont.,  state 
that  the  International  Bridge  Co.  has  been 
awarded  the  contract  for  the  construction  of 
two  new  bridges  in  Shields  Valley.  One  of 
the  structures  will  be  built  over  the  Shields, 
near  Andrew  Cowan's  ranch,  and  the  other  at 
Clyde  Park.   The  contract  price  was  $8,500. 

At  an  election  held  recently  at  Troy,  Mont., 
the  proposition  to  issue  bonds  for  the  con- 
struction of  bridges  and  road  improvement 
was  carried  almost  unanimously. 

New  Jersey. 

Advices  from  Hackensack,  N.  J.,  state  that 
plans  are  under  way  for  the  construction  of  a 
bridge  over  Hackensack  River  from  Ridge- 
field  Park  to  lower  Hackensack,  at  a  cost  of 
$150,000.    R.  Earle,  Jr.,  is  County  Engineer. 

New  York. 

The  Buffalo  Bridge  Co.,  Buffalo,  N.  Y.,  has 
been  incorporated  to  design  structural  steel 
for  bridges  and  buildings.  The  incorporators 
are  Henry  A.  Feindt.  Christian  Ginther, 
Michael  L.  Shelly,  all  of  Buffalo,  N.  Y. 

North  Carolina. 

•{•Commissioners  of  New  Hanover  and  Pen- 
der Counties  will  receive  bids  until  Dec.  6,  at 
Wilmington,  N.  G,  for  the  construction  of  a 
modern  steel  bridge  over  the  Northeast  River 
at  ;i  poinl  near  Castle  Haynes.  The  structure, 
it  is  estimated,  will  cost  about  $40,000. 
Ohio. 

®'l  In  Board  <>f  Columbiana  County  Com- 
mi  lionera,  Lisbon,  O.,  has  awarded  the  con- 
trol for  the  construction  of  the  new  steel 
bridge,  286,  Sec.  22.  in  Salem  Township,  to 
ili.  Central  Concrete  &  Construction  Co..  fan 
ton,  O.,  at  $1,666.  The  work  will  include  23 
■  ii  mK  of  concrete  masonry,  23,500  lbs  of 
teel,  15  squares  of  No.  22  corrugated  plates. 
L    M     KaiWa]   is  Clerk.     Bidl   were  opened 

Nov.  6. 

»!•  indicates  \ 


®J.  N.  Buhl  of  Brooklyn,  O.,  has  been 
awarded  the  contract  by  the  Cuyahoga  Coun- 
ty Commissioners,  Cleveland,  O.,  for  the  con- 
struction of  a  concrete  bridge  on  Edgerton 
Road  in  Royalton  Township,  as  per  report 
No.  2811,  for  $753.    Bids  were  opened  Nov.  1. 

®Shuerman  &  Keller  of  Madisonville,  O., 
have  been  awarded  the  contract  by  the  County 
Commissioners  at  Cincinnati,  O.,  for  the  con- 
struction of  bridges  and  culverts  on  the  Woo- 
ster  Pike  from  the  corporation  line  of  Cincin- 
nati to  the  Little  Miami  River  in  Columbia 
Township,  under  specifications  No.  268.  The 
contract  price  is  $12,327.  Bids  were  opened 
Oct.  27. 

Property  owners  of  Urbana,  O.,  have  peti- 
tioned the  City  Council  to  take  immediate 
steps  toward  the  construction  of  a  viaduct  at 
the  North  Main  St.  railroad  crossing.  The 
structure  proposed  would  be  constructed  of 
reinforced  concrete  and  would  be  an  orna- 
ment to  that  part  of  the  city  in  addition  to 
eliminating  a  very  dangerous  grade  crossing. 
As  the  improvement  is  badly  needed  and  can 
be  secured  at  such  a  small  expense  to  the 
city  there  is  a  strong  sentiment  in  favor  of 
the  same. 

A  petition  has  been  filed  with  the  City  Coun- 
cil of  Springfield,  O.,  asking  that  a  viaduct 
be  built  to  eliminate  the  North  Main  St.  grade 
crossing.  The  estimated  cost  of  such  an  im- 
provement is  aoproximately  $30,000.  Tentative 
plans  for  the  structure  have  already  been 
drawn,  providing  for  the  condemnation  of 
property  on  North  Main  St.,  from  Elbert  St. 
to  the  railroads. 

Pennsylvania. 

Officials  of  Meadville,  Pa.,  have  under  con- 
sideration the  construction  of  a  new  bridge 
at  that  place.  It  is  believed  that  a  steel  struc- 
ture will  be  erected  unless  it  is  possible  to 
erect  a  concrete  bridge  without  piers. 

The  County  Commissioners,  Newcastle,  Pa., 
received  the  following  bids  for  the  construc- 
tion of  various  bridges  throughout  the  county. 
Bids  for  a  bridge  over  Hettenbaugh  Run  in 
Hickory  Township  were  as  follows :  Nelson- 
Meredith  Company,  $2,200 ;  Ferro  Concrete 
Co.,  $2,400.  The  latter  company  bid  $1,400 
on  the  abutments  and  George  Axe  $723.  Nel- 
son-Meredith Co.  did  not  bid  on  the  abut- 
ments. On  Sankey  Run  bridge  in  Neshan- 
nock  Township,  Nelson-Meredith  Co.  bid  $4,- 
100  and  the  Ferro  Concrete  Co.  $4,200  on  the 
superstructure  and  $1,300  on  the  abutments. 
George  Axe  bid  $897  on  the  abutments.  On 
the  Sankey  Run  in  Neshannock  Township, 
Nelson-Meredith  Co.  bid  $2,147  and  the  Ferro 
Concrete  Co.  $2,100.  None  of  the  contracts 
have  yet  been  awarded.  The  bids  of  both  of 
the  above  companies  for  a  bridge  over  Hetten- 
baugh Run  in  Washington  Township,  rejected 
because  they  were  both  considered  too  high. 
They  were  for  a  concrete  bridge.  Nelson- 
Meredith  wanting  $2,033  and  the  Ferro  Con- 
crete Co.  $2,000. 

It  has  been  suggested  by  D.  J.  Davis,  City 
Solicitor,  Scranton,  Pa.,  in  his  report  on  the 
ordinance  granting  a  franchise  to  the  Scran- 
ton &  Lake  Ariel  Ry.  Co.,  that  the  city  take 
up  the  question  of  building  a  viaduct  over 
River  St.,  eliminating  the  grade  crossings  of 
the  Laurel  Line  and  the  Erie.  The  new  com- 
pany will  be  asked  to  pay  $30,000  as  its  share 
of  the  cost. 

Viewers,  including  Alex  Mains,  R.  C.  Stei- 
fel  and  R.  T.  Brown,  appointed  by  the  court, 
New  Castle,  Pa.,  recently  went  over  the  site 
of  the  proposed  bridge  at  North  St.  over  the 
Neshannock  River  and  also  the  Mill  St.  bridge 
over  the  same  stream.  The  land  for  the  ap- 
proach to  the  North  St.  structure  has  already 
been  purchased  by  the  city. 

South  Carolina. 

Officials  of  the  Charleston  Division  and  the 
Charlotte-Columbia  Division  of  the  Southern 
Railway  and  of  the  Carolina  Traction  Co.,  re- 
cent I v  met  with  the  city  officials  of  Rock 
Hill,  S.  C.t  for  the  purpose  of  considering  the 
matter  of  building  a  concrete  bridge  over  the 
main  line  of  the  Southern  on  Oakland  Ave. 
in  that  city.  An  agreement  was  reached  to 
the  effect  that  if  the  Southern  will  erect  a  con- 

ork  now  open  for  bids.    ®  indicates  a  contra 


crete  bridge  where  the  street  car  line  passel 
over  it  at  Oakland  Ave.,  the  city  will  releas 
them  from  all  future  responsibility  and  tha 
a  dangerous  crossing  near  this,  on  Clay  St.! 
will  be  closed.    The  bridge  will  cost  somefc 
thing   like   $10,000   and   the   officials   of  thi1" 
above-named  divisions  have  recommended  tha 
the  bridge  be  built  and  have  forwarded  th< 
papers  on  to  the  officials  at  Washington.  Ixl 
the  meantime  the  present  wooden  bridge  ovej 
the  railroad  will  be  reinforced  by  the  Caro-fr 
lina  Traction  Co.  so  as  to  allow  the  electridil 
cars  to  pass  over  it  until  the  other  mattenj 
can  be  definitely  settled. 

Texas. 

®The     Commissioners'     Court,     Angleton.t  | 
Texas,  received  bids  Nov.  1  and  awarded  the  r 
contract  for  the  construction  of  two  steel  high- 
way bridges  over  the  Brazos  River  to  the  Mid- 
land Bridge  Co.,  Kansas  City,  Mo.,  at  $100,- 
000.    The  work  will  be  done  in  compliance 
with  the  plans  and  specifications  of  the  civilr 
engineer  in  charge,  Francis  S.  Rice,  of  Sween-t 
ey.    The  two  bridges  must  be  completed  with- 1 
in  ten  months  from  the  date  of  contract. 

Virginia. 

®The  contract  for  the  construction  of  a  re-  | 
inforced  concrete  bridge  over  the  Chickahom-  | 
iny  River  between  Henrico  and  Hanover  Coun-  i 
ties,  Virginia,  has  been  awarded  to  the  Roa-  « 
noke  Birdge  Co.,  Roanoke,  Va.,  at  $2,359.  P.  I 
St.  J.  Wilson  is  State  Highway  Commissioner, 
Richmond,  Va. 

Washington. 

•J*Bids  will  be  received  until  2  p.  m.,  Nov. 
28,  by   O.   A.   Case,   County   Clerk,   Seattle,  j 
Wash.,  for  the  construction  of  a  133-ft.  pin 
connected  steel  span  with  approaches  and  pro-  j 
tections  at  Kent,  Wash.,  known  as  the  Kent-  • 
Thomas  bridge,  in  King  County.    Plans  and  : 
specifications  are  on  file  at  the  office  of  the 
County  Engineer. 

©Advices  from  Seattle,  Wash.,  state  that 
Sloane  Bros.,  who  have  the  contract  for  grad- 
ing, etc.,  of  the  1st  Ave.  S.,  have  sublet  the- ' 
planking  and  trestle  work  to  J.  A.  McEachonr ' 
Co.,  Bailey  Bldg.,  for  approximately  $17,000. 

Wisconsin. 

City  Council  of  Milwaukee,  Wis.,  has  acted' 
upon  a  resolution  authorizing  the  strengthen-  | 
ing  of  the  Eighth  Ave.  bridge  for  street  car 
service.    Part  of  the  expense  will  be  paid  by 
the  Milwaukee  Electric  Railway  and  Light  Co. 

In  accordance  with  instructions  of  the  U. 
S.  War  Department,  surveys  have  been  made 
for  the  construction  of  a  new  bridge  to  re- 
place the  old  structure  across  Fox  River  at 
Mason  St.,  Green  Bay,  Wis.  According  to 
the  preliminary  plans  a  Stauss  bascule  bridge 
will  be  erected. 

Canada. 

■{•Bids  will  be  received  until  Nov.  16,  by  W. 
C.  Norman,  Eglinton,  Ont.,  for  excavation  on 
Mt.  Pleasant  Road  and  for  the  construction 
of  a  bridge  over  the  Belt  Line  Railway  on  the 
Mt.  Pleasant  Road  in  the  town  of  North  To- 
ronto.   E.  A.  James  is  Engineer. 

Advices  from  Ottawa,  Ont.,  state  that  the 
Department  of  Public  Works  is  now  prepar- 
ing to  call  for  bids  for  the  construction  of 
the  approaches  to  the  bridge  at  St.  Andrew's 
locks.  The  bridge  was  built  at  the  time  of 
the  canal,  but  the  approaches  were  never  com- 
plete, which  left  the  bridge  useless.  The  com- 
pletion of  the  approaches  will  be  a  great  con- 
venience to  residents  on  both  sides  of  the 
Red  River.  The  plans  for  the  above  bridge 
have  been  sent  to  the  department  at  Ottawa 
bv  the  district  engineer.  The  approaehes- 
for  a  bascule  lift  span  over  the  locks  and  the 
special  approaches  and  concrete  piers  have 
all  yet  to  be  constructed  before  any  steel  can 
be  laid.  The  approach  on  the  east  side  will, 
it  is  said,  be  extended  to  the  highway  road, 
about  900  ft.  away  from  the  river.  It  will  be 
built  on  a  gradual  incline  to  the  level  of  the 
tOO  Of  the  bridge.  The  abutment  on  the  west 
side  and  the  trestles  and  concrete  pedestals 
have  also  yet  to  be  built. 

let  recently. 
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California. 

The  Fresno  Canal  &  Irrigation  Co.,  Fresno, 
is  to  extend  the  Enterprise  Canal,  which  taps 
Kings  River,  nine  miles  at  a  cost  of  $60,000 
for  the  purpose  of  irrigating  a  6,000-acre  tract 
of  land  eight  miles  north  of  Fresno.  The 
complete  irrigation  system  for  watering  the 
tract  will  cost  in  the  neighborhood  of  $125,000. 
The  canal  will  be  enlarged  for  its  entire 
length. 

Colorado. 

Improvements  to  cost  about  $30,450  have 
been  recommended  for  the  intake  of  the 
Grand  Valley  Canal  above  Palisades  of  the 
Grand  Valley  Irrigation  Co.  The  approxi- 
mate estimate  of  the  cost  of  the  work  is  as 
follows :  Protecting  wall,  shear  wall  and 
floor  for  intake,  $14,000;  concrete  in  dam, 
$5,000;  apron  on  top  of  dam,  $3,000;  excava- 
tion, $3,450;  protection  below  dam,  $3,000; 
coffer  dam,  $2,000.  Frank  Schwalbach,  Grand 
Junction,  is  Consulting  Engineer. 

Idaho. 

®Slick  Brothers,  Boise,  Idaho,  have  been 
awarded  a  contract  for  installing  a  pumping 
plant  and  25  miles  of  canals  for  the  Kuhn 
Syndicate's  irrigation  project.  The  work  will 
reclaim  at  least  14,000  acres  of  the  North 
Side  Twin  Falls  tract  which  are  above  the 
level  of  the  present  canal  system. 

Bids  were  opened  Nov.  1  by  the  U.  S. 
Reclamation  Service,  Boise,  Idaho,  for  fur- 
nishing lateral  headgates  for  the  Boise  Proj- 
ect. The  Western  Steel  Headgate  Co.,  Fort 
Collins,  Colo.,  at  $2,902  was  low  bidder. 

The  Cash-Nichols  Ditch  Co.  has  been  in- 
corporated with  a  capital  stock  of  $10,000  and 
principal  place  of  business  at  Falks,  Idaho. 
Ben  Strohbehm  and  J.  Q.  Whipple  are  incor- 
porators. 

Illinois. 

*J*Bids  will  be  received  until  Nov.  17,  by 
Commissioners  of  Barnett  Drainage  District, 
Clinton,  111.,  for  the  construction  of  a  tile 
drainage  district.  Mellish  &  Broyhill,  Bloom- 
ington,  111.,  are  Engineers. 

•J*Bids  will  be  received  until  noon,  Nov.  29, 
by  Commissioners  of  Scott  County  Drainage 
District,  at  the  office  of  J.  M.  Riggs,  Win- 
chester, 111.,  for  the  construction  of  levees  and 
ditches,  estimated  to  cost  $100,000.  The  work 
will  include  840,512  cu.  yds.  of  embankment 
and  159,688  cu.  yds.  of  excavation.  H.  J. 
Marsh,  Naples,  111.,  is  one  of  the  commis- 
sioners. C.  W.  Brown,  Jacksonville,  111.,  is 
Engineer. 

•J»Bids  will  be  received  until  noon,  Dec.  1, 
by  Partridge  Drainage  District  Commission- 
ers, White  County  Bank,  Carmi,  111.,  for  the 
construction  of  ditches  aggregating  76,278  cu. 
yds.  The  main  ditch  is  on  8  ft.  base  and 
runs  from  22  to  26  ft.  wide  on  top;  cuts  5 
to  10  ft. ;  average  cut  about  IV2  ft.  The  two 
laterals— length  3,582  and  4,100  ft— have  bases 
mostly  6  to  8  ft.  Can  all  be  done  with  dredge 
boat  except  the  upper  1,700  ft.  of  Lateral  No. 
2,  which  is  too  small  for  dredge  boat.  The 
work  lies  about  5  miles  northeast  of  Carmi 
and  one-half  mile  north  of  Simpson  Switch, 
the  latter  being  a  station  on  the  C.  C.  C.  & 
St.  L.  R.  R.  F.  E.  Pomeroy  is  Treasurer, 
Carmi,  111. 

The  Coon  Creek  Drainage  District  in  De 
Kalb  and  Kane  Counties  proposes  the  con- 
struction of  a  15-mile  canal  and  a  2-mile  lat- 
eral ditch.  Organization  of  the  district  is 
about  completed.  W.  M.  Hay,  Sycamore,  111., 
is  Engineer. 

Indiana. 

•I«Bids  will  be  received  until  Nov.  23,  by 
English  &  Trover,  Plymouth,  Ind..  for  the  con- 
struction of  two  arms  of  the  Peter  Sarber  et 
al.  ditch,  each  to  be  100  stations  in  length. 
Seventy-two  stations  of  one  will  be  open  work, 
while  the  balance  of  the  work  will  be  con- 
structed of  8  to  22-in.  tile. 


•J»Bids  will  be  received  until  -2  p.  m.,  Nov. 
18,  by  Drainage  Commissioners  at  the  office  of 
David  Smith,  Shelbyville,  Ind.,  for  the  con- 
struction of  a  drain  in  Shelby  County.  G.  E. 
Oltman  is  Commissioner. 

®Bids  were  opened  Nov.  (i  by  the  County 
Commissioners,  John  T.  White,  County  Audi- 
1  tor,  Rockport,  Ind.,  for  levee  work,  contracts 
being  let  as  follows:  Africa  Levee,  I.  Die- 
fenbach,  Rockport,  Ind.,  at  12%  cts.  per  cu. 
yd.;  the  Lieb  Levee  to  William  Moore,  Rock- 
port, Ind.,  at  11  cts.  per  cu.  yd.;  the  Haaff 
Levee  to  J.  J.  Haaff,  Chrisney,  Ind.,  at  12  cts. 
per  cu.  yd. 

Iowa. 

®Fred  M.  Crane  Co.,  Council  Bluffs,  la., 
has  been  awarded  the  contract  at  6.78  cts.  per 
cu.  yd.  for  constructing  an  open  ditch  for 
Drainage  Ditch  No.  66.  The  ditch  will  be  31,- 
000  ft.  long,  with  8  and  10  ft.  base  and  an 
average  depth  of  9  ft.,  requiring  196,000  cu. 
yds.  of  excavation.  Bids  were  opened  Nov.  7 
by  J.  A.  Terry,  County  Auditor,  Pocahontas, 
la. 

Judge  Henry  Bank  of  the  Lee  County  dis- 
trict court  at  Fort  Madison  has  denied  the 
application  of  more  than  100  Green  Bay  town- 
ship farmers  for  an  injunction  to  restrain 
the  boards  of  supervisors  of  Lee  and  Des 
Moines  Counties  from  taking  preliminary 
steps  toward  the  establishment  of  a  drainage 
district  for  the  protection  of  19,000  acres  of 
land  in  the  two  counties.  This  drainage  dis- 
trict is  asked  for  by  the  Mississippi  River 
Power  Co.,  which  is  constructing  the  dam  in 
the  Mississippi  River  at  Keokuk.  The  land 
involved  will  be  affected  by  overflow. 

A  large  drainage  project  is  proposed  for 
the  eastern  half  of  Buena  Vista  County,  la. 
The  work  will  be  done  for  the  Coon  River 
Drainage  District,  recently  established  by  the 
County  Supervisors,  and  will  drain  some  $150.- 
000  acres.    The  work  will  involve  about  2,000,- 

000  cu.  yds.  of  excavation.  Geo.  K.  McCuI- 
lough,  Storm  Lake,  la.,  is  Engineer. 

J  Kansas. 

®T.  L.  Campbell,  Topeka,  Kan.,  has  been 
awarded  a  contract  for  building  a  dike  along 
Shunganunga  Creek  at  North  Topeka  for 
Shunganunga  Drainage  District  No.  1.  The 
dike  will  cost  about  $3,000. 

®A.  B.  Johnson,  Joplin,  Mo.,  at  $4,650,  has 
been  awarded  the  contract  for  constructing 
drains  for  the .  Elk  River  Drainage  District 
No.  1  of  Montgomery  County.  The  work  in- 
cludes an  open  ditch  11,800  ft.  long,  6  to  22  ft. 
bottom,  slope  about  1  to  1,  requiring  excava- 
tion of  33,238  cu.  yds. ;  lateral  containing  7,- 
174  cu.  yds.  Small  ditch,  not  a  lateral,  con- 
taining 1,642  cu.  yds.;  1-span  18-ft.  bridge  and 

1  28-ft.  bridge,  with  center  support.  Bids 
were  opened  Nov.  6  by  E.  A.  Stark,  Secre- 
tary, Elk  City,  Kan. 

Louisiana. 

4*Bids  will  be  received  about  the  middle 
of  January  bv  the  Bayou  Cane  Land  Co.  632 
Gravier  St.,  New  Orleans,  La.,  for  the  recla- 
mation of  about  4,416  acres  of  land  in  Terre- 
bonne parish ;  canals,  laterals,  pumning  sta- 
tion, etc.,  estimated  to  cost  about  $100,000.  J. 
A.  Kruse,  Engineering  Co.,  Hibernia  Bank 
Bide.,  New  Orleans,  La.,  Engineer. 

Mass  meeting"  has  been  called  by  Mayor  P. 
J.  Aucoin  of  Thibodaux,  La.,  to  discuss  the 
nuestion  of  making  navigable  the  canal  going 
through  the  town  from  Bayou  Lafourche  to 
the  Gulf,  a  continuation  of  Bayou  Terrebonne. 
The  latter  stream  is  near  the  Lafourche  line, 
and  it  is  hoped  that  concerted  action  will 
bring  the  project  through. 

New  York. 

4*Bids  will  be  received  until  noon,  Dec.  5, 
bv  Charles  E.  Treman.  Supt.  of  Public  Works, 
Albany,  N.  Y..  for  Contract  No.  10- A,  Os- 
wego Canal,  Section  1,  for  completing  the 
construction   of   the    canal   and    raising  the 


upper  dam  at  Fulton,  together  with  all  inci- 
dental work  (except  as  may  be  shown  on  the 
plans)  between  0.35  of  a  mile  (Sta.  596+80) 
and  0.07  of  a  mile  (Sta.  611+81)  above  the 
Broadway  bridge  at  Fulton,  N.  Y.,  also  a  dyke 
southerly  from  Sta.  596+80  to  high  ground 
east  of  the  river,  being  a  part  of  the  work 
originally  included  in  Contract  No.  10.  Plans 
may  be  seen  and  detailed  specifications,  engi- 
neer's estimate  of  quantities,  proposal  blanks, 
form  of  contract  and  bonds  required  and  other 
information  for  proposers  may  be  had  at  the 
office  of  the  Superintendent  of  Public  Works 
at  Albany,  N.  Y.,  at  the  office  of  the  Assist- 
ant Superintendent  of  Public  Works  for  the 
Middle  Division  at  Syracuse,  N.  Y. ;  at  the 
office  of  the  Assistant  Superintendent  of  Pub- 
lic Works  for  the  Western  Division  at  Roches- 
ter, N.  Y. ;  and  at  the  canal  office,  Spaulding's 
Exchange,  Buffalo,  N.  Y.  Copies  of  detailed 
plans  or  drawings  may  be  obtained  from  the 
State  Engineer  and  Surveyor  at  Albany,  N. 
Y.,  upon  payment  to  him  of  the  cost  of  pro- 
ducing them. 

Oregon. 

Preliminary  surveys  and  estimates  have 
been  made  for  an  irrigation  system  in  the 
Silvies  River  Valley  near  Burns,  Ore.  Rep- 
resentatives of  capitalists  were  recently  over 
the  project  and  it  is  thought  that  the  neces- 
sary capital  will  be  received  so  that  construc- 
tion work  can  be  started  in  the  spring.  C.  B. 
McConnell,  Burns,  Ore.,  and  O.  M.  Carter, 
Boise,  Idaho,  are  interested. 

Tennessee. 

^•Bids  will  be  received  until  10  a.  m.,  Nov. 
20,  by  the  Committee  of  the  County  officials, 
at  the  office  of  W.  T.  Bond,  65  Madison  Ave., 
Memphis,  Tenn.,  for  building  an  embankment 
along  creek  at  Bartlett,  Tenn.  George  Rich- 
ardson is  County  Engineer. 

Memphis,  Tenn.,  and  Vicinity. 

(regular  correspondence.) 

®The  street  work  let  by  the  city  fathers  on 
the  7th  attracted  but  little  interest,  there  be- 
ing but  three  bids  on  the  wood  block  paving 
for  Calhoun  Ave.  M.  Larkin's  bid  of  $10,- 
560.88  being  low,  he  was  awarded  the  work. 
The  two  other  bids  were  Roach-Manigan  Pav- 
ing Co.,  $10,796.88  and  E.  J.  Wetterstrom. 
$10,684.55. 

®The  contract  for  building  a  reinforced 
concrete  culvert  on  Carr  Ave.  at  Barksdale  St. 
was  awarded  by  City  Engineer  Weatherford 
to  Pouncey  Construction  Co.  of  Memphis,  .at 
$879.50.  The  other  bids  on  the  culvert  were 
as  follows:  Thos.  W.  Gould,  $921.80;  Davis 
&  Albert,  $955;  Keohler  ^ros.  Co.,  $1,526.50; 
Franklin  Paving  Co.,  $928.80,  and  T.  A.  Gar- 
vin, $988.80. 

®It  is  understood  that  Leonard  &  Bush  of 
Memphis  were  the  successful  bidders  on  the 
2,000,000  cu.  yds.  of  levee  work  let  by  Miller 
County,  Arkansas,  for  the  protection  of  banks 
along  Red  River.  Their  price  was  14.20  cts. 
Roach  &  Stansell  were  the  next  lowest  bidders 
with  a  price  of  16.40  cts.  per  cu.  yd.  Leonard 
&  Bush  have  extensive  forces  which  they  will 
move  on  the  work  at  once,  while  all  the  yard- 
age which  they  are  not  able  to  cover  with  their 
own  outfits  will  be  sub-let.  As  only  the  most 
meager  telegraphic  advice  can  be  had  at  this 
time,  the  full  particulars  of  the  letting  is  not 
known,  the  awards  being  announced  on  Sun- 
day morning,  the  12th. 

The  week  just  ended  has  been  a  dull  one  for 
this  territory  so  far  as  new  work  is  concerned. 
The  levee  men,  however,  have  been  busy  in- 
specting the  Miller  County  work  to  have  been 
let  on  the  11th;  practically  all  the  dike  build- 
ers in  this  section  are  more  or  less  interested 
in  the  work,  either  as  prospective  bidders  or 
sub-contractors  after  the  awards  have  been 
made.  It  is  predicted  that  the  2,000,000  cu. 
yds.  of  levee  work  to  be  let  by  Miller  County 
will  bring  a  fancy  price  and  that  only  the 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


40 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  20. 


larger  contractors  will  place  bids  on  the  con- 
tract as  a  whole. 

Local  contractors  are  much  interested  in 
the  thirteen  miles  of  new  road  which  the 
Houston  &  Texas  Central  R.  R.  will  let  on 
Nov.  15.  The  new  line  will  be  a  branch  of  the 
main  roadbed  in  Lee  County,  Tex.,  and  in  the 
contract  there  will  be  embraced  about  500,000 
cu.  yds.  E.  B.  Cushing  is  chief  engineer  at 
Houston,  Tex.-  The  Memphis  contractors  on 
the  new  line  will  perhaps  be  C.  D.  Smith  & 
Co.,  Roach  &  Stansell  and  Leonard  &  Bush, 
while  it  is  known  that  a  number  of  the  smaller 
owners  of  outfits  have  inspected  the  line  as 
possible  sub-contractors. 

N.  C.  Williamson,  at  Milliken,  Ark.,  is  offer- 
ing 40,000  cu.  yds.  of  good  levee  work  at  21 
cts.  per  yd.  The  work  is  located  near  Vau- 
cluse,  Ark.,  and  should  be  dry  and  well 
drained,  inasmuch  as  much  attention  has  been 
given  to  the  drainage  of  this  particular  piece 
of  work. 

Maj.  T.  G.  Dabney,  Chief  Engineer  of 
Yazoo  Delta  Levee  Board,  was  a  visitor  in 
Memphis  last  week  and  during  his  stay  con- 
ferred with  Maj.  Clarke  S.  Smith  on  the  vari- 
ous aspects  of  the  levee  in  the  Upper  Yazoo 
District.  It  was  reported  that  some  of  the 
embankments  in  Maj.  Dabney's  district  were 
in  danger  of  going  into  the  river,  but  the 
Major  is  emphatic  in  discountenancing  the  re- 
port, claiming  that  all  his  levees  were  in  ex- 
cellent shape  and  well  able  to  withstand  any 
high  water.  The  Major  was  in  good  health 
and  spirits  and  spoke  highly  of  his  system  of 
levees,  which  many  concede  are  the  best  built 
dikes  along  the  Mississipni  River.  Maj.  Dab- 
ney is  also  greatly  interested  in  drainage  and 
has  done  much  to  helo  along  this  latter  cause 
in  the  South.  His  articles  on  drainage  prob- 
lems have  attracted  world-wide  attention  and 
his  opinion  on  all  matters  pertaining  thereto 
are  given  the  most  serious  consideration. 

Memphis  contractors  working  on  the  new 
Memphis,  Helena  &  Marianna  line  of  the  Iron 
Mountain  report  wonderful  progress  and  an 
early  completion  of  the  new  cut-off.  The  line 
is  now  pretty  well  covered  with  both  large  and 
small  outfits,  each  being  assigned  to  work  to 
which  it  is  best  adapted,  while  labor  is  plenti- 
ful and  the  weather  most  favorable  for  good 
work.  The  line  is  being  built  in  a  most  sub- 
stantial manner,  according  to  the  local  firms, 
as  is  also  the  Arkansas  City  division  of  the 
same  road.  And  by  the  way,  the  river  divi- 
sion, from  Helena  to  Arkansas  City,  is  having 
all  its  trestles  filled  and  the  track  raised,  to 
the  end  that  next  high  water  may  not  inter- 
fere with  the  heavy  traffic  expected  over  the 
line  when  the  Marianna  cut-off  is  complete. 
Hodges,  Downing  Co.  are  building  the  river 


division,  while  List  &  Gifford  are  the  main 
contractors  on  the  Marianna  work. 

Jesse  Nichold  has  sublet  all  of  his  Speed- 
way Land  Co.  work  to  local  street  contractors 
and  has  taken  some  yardage  from  Lowrance 
Bros.,  at  West  Memphis,  Ark.,  to  build  an  en- 
larged dike  for  the  St.  Francis  Levee  Board. 
Jesse  had  cleaned  up  all  his  Government  work 
and  will  have  finished  his  sub-contract  with 
Lowrance  about  the  first  of  the  year,  so  is 
anxious  to  run  across  some  good  levee  work 
near  Memphis.  Jesse  has  just  added  some  new 
mules  to  his  outfit  and  possesses  an  excellent 
bunch  of  dirt  moving  stock. 

Always  of  extreme  interest  to  the  contrac- 
tors of  this  section  is  the  annual  inspection 
trip  of  the  Mississippi  River  Commission,  that 
body  of  army  officers  and  civilians  who  make 
the  allotments  of  the  levee  work  to  be  done 
by  the  United  States.  This  year  the  Commis- 
sion will  leave  St.  Louis  Nov.  14  on  the  offi- 
cial boat,  the  Mississippi,  and  should  arrive  at 
New  Orleans  about  Nov.  23.  At  various 
points  along  the  river  the  Commission  will 
hold  receptions  and  receive  petitions  for  new 
levees  from  farmers  and  others  interested. 
There  will  perhaps  be  a  number  of  levee  con- 
tractors who  will  have  business  with  the  Com- 
mission, in  the  way  of  complaints  or  adjust- 
ments of  various  nature,  so  below  we  publish 
the  schedule  as  given  out  by  Lieut.-Col.  Pot- 
ter, the  secretary  of  the  Commission  :  Ches- 
ter, 111.,  Nov.  15;  Hickman,  Ky.,  Nov.  16; 
Memphis,  Tenn.,  Nov.  17 ;  Commerce,  Miss., 
Nov.  18;  Arkansas  City,  Ark.,  Nov.  19 ;  Green- 
ville, Miss.,  late  Nov.  19;  Vicksburg,  Miss., 
Nov.  20;  Natchez,  Miss.,  Nov.  21;  Baton 
Rouge,  La.,  Nov.  22;  New  Orleans,  Nov.  23. 
The  above  may  vary  a  little,  according  to  Col. 
Potter,  depending  upon  the  length  of  time 
spent  at  various  stopping  places  along  the  line, 
but  the  Colonel  advises  all  conntractors  who 
wish  to  appear  before  the  Commission  to  look 
close  to  the  schedule  outlined  above,  for  he 
states  the  variance  from  these  dates  will  not 
be  great  one  way  or  the  other.  Major  Clarke 
S.  Smith  of  Memphis,  who  is  in  charge  of  the 
First  and  Second  Mississippi  River  Improve- 
ment Districts,  comprising  over  400  miles  of 
territory,  will  be  on  the  boat  as  it  traverses 
his  district  and  will  strongly  urge  a  number  of 
new  embankments  and  the  betterment  of  miles 
of  existing  levees.  Many  of  the  contractors 
in  this  district  are  of  the  opinion  that  a  larger 
allotment  of  levee  work  will  be  given  the 
Memphis  district  this  year  than  has  been 
handed  out  for  many  seasons  past,  inasmuch 
as  all  the  levees  are  in  need  of  repairs  and 
new  loops  are  being  urged  by  many  farmers 
and  land  owners.  The  Vicksburg  district  will 
be  represented  by  Capt.  J.  A.  Woodruff,  who, 


it  is  learned,  will  also  recommend  miles  of 
new  levees  for  his  division.  Then  when  the 
Commissioners  reach  Baton  Rouge,  they  will 
be  joined  by  Capt.  Burgess,  the  army  officer 
in  charge  of  the  New  Orleans  district,  who 
will  also  ask  that  his  district  be  allotted  new 
work  for  the  coming  spring. 

Winters  Roach,  a  son  of  Mike  Roach,  and 
in  charge  of  the  big  shovel  job  of  Roach  & 
Stansell,  at  Huntington,  Miss.,  was  a  visitor 
in  Memphis  last  week  looking  red  and  hearty 
from  hard  work  and  good  air.  Winters  is 
well  pleased  with  the  contract  and  states  that 
good  progress  is  being  made  by  all  the  shovels. 

Bill  Beach  has  accepted  a  position  with 
Price  &  Bryan  at  Brunswick,  Tenn.,  where  he 
is  stripping  a  gravel  pit  for  commercial  pur- 
poses. 

C.  D.  Smith  has  just  closed  a  large  contract 
with  local  dealers  for  an  immense  supply  of 
crushed  stone  from  his  quarry  at  Camden, 
Tenn.,  and  will  start  shipping  to  the  local  mar- 
ket at  once.  Charlie  has  some  handsome 
gravel  contracts  on  hand,  and  when  the  streets 
for  which  the  material  is  intended  have  been 
graded,  he  will  begin  shipments  from  Perry- 
ville,  Tenn. 

P.  McCadden  was  in  town  last  week  from 
his  new  contract  for  the  St.  Francis  Levee 
Board  at  Pecan  Point,  Ark.  Pat  is  making 
the  dirt  fly  and  his  estimates  are  large  ones. 
His  contract  will  be  finished  by  the  first  of 
the  new  year,  which  is  some  time  before  the 
allotted  time,  so  he  will  be  ready  to  look  about 
for  new  work  in  this  territory. 

In  a  tentative  sort  of  way,  City  Engineer 
Weatherford  outlined  a  number  of  new  streets 
which  the  City  of  Memphis  will  build  in  the 
near  future,  and  he  is  preparing  plans  at  pres- 
ent for  some  of  the  contracts  to  be  submitted 
to  the  city  fathers  for  confirmation.  Weath- 
erford is  a  firm  believer  in  good  streets  and 
is  leaving  nothing  undone  to  forward  the 
cause  of  better  roads  in  this  city.  The  city 
will  perhaps  spend  a  million  dollars  next  year 
on  new  streets. 

Washington. 

®The  U.  S.  Reclamation  Service  has  award- 
ed contracts  as  follows  for  excavation  of 
canal  and  construction  of  concrete  drops  at 
Sunnyside  for  which  bids  were  opened  Oct. 
16:  Excavation  80.000  cu.  yds.,  Mathieson  & 
Webber,  North  Yakima,  Wash.,  $16,100. 
Structures,  Midland  Engineering  Co.,  North 
Yakima,  Wash.,  $2,025. 

The  Commissioners  of  Drainage  District 
No.  1  of  Snohomish  County  have  received 
bids  for  the  purchase  of  $24,000  of  bonds  of 
the  district.  Robert  McMurchie,  407  Amer- 
ican National  Bank  Bldg.,  Everett,  Wash.,  is 
Attorney  for  the  district. 


W  AT  E  R-WORKS 


Arkansas. 

•UBidt  will  be  received  until  2  p.  m.,  Nov. 
20,  by  Russellville  Water  &  Light  Co,  Rus- 
sellville,  Ark,  for  furnishing  material  and 
constructing  a  water  works  system  in  the 
city.  The  water  works  system  to  consist  of 
22,000  ft.  10-in.  wood-stave  pipe;  1,100  ft.  10- 
in.  cast  iron  pipe;  3,075  ft.  8-in.  cast  iron  pipe; 
9,925  ft.  6-in.  cast  iron  pipe;  5,680  ft.  4-in. 
cast  iron  pipe;  18  gate  valves  with  boxes;  42 
fire  hydrants;  6  air-pressure  valves;  2  500,- 
000  gals,  per  day  motor-driven  turbine  pumps ; 
2  30-h.p.  220-volt  three-phase  60-cycle  induc- 
tion motors;  1  pump  station  and  coagulating 
house,  and  a  coagulating  reservoir.  Plans  and 
specifications  may  be  seen  in  the  office  of  tin- 
company  at  Russellville,  or  in  the  office  of  the 
Engineer!,  Fuller-Court  Co,  Chemical  Bldg, 
St.  Louis,  Mo. 

The  Tcxarkana  Ice  Co,  of  Tcxarkana, 
Ark,  has  secured  a  25-year  franchise  for  the 

ii  trnrtion  and  operation  of  an  ice,  light  and 
water  plant  at  Ashdown,  Ark.  Preliminary 
ii  r:\nyi  mrnl    arc  now  being  made 

The  City  Council  of  Earl,  Ark,  has  grant- 
el       franchise  to  James  /    George  of  Mem- 


phis, Tenn,  to  operate  waterworks  which  was 
formerly  owned  by  the  city.  It  is  proposed 
to  extend  the  system. 

The  contract  for  the  construction  of  the 
proposed  waterworks  system  for  the  city  of 
Clarendon,  Ark,  will  probably  be  let  some 
time  during  December. 

California. 

•J*Hids  will  be  received  until  8  p.  m,  Nov. 
22,  by  C.  R.  McEvers,  Town  Clerk,  Exeter, 
Cal,  for  furnishing  the  necessary  labor  and 
materials  for  the  construction  of  a  complete 
water  works  system.  Sloan  &  Robson,  Neva- 
da  National   Hank   Hldg,  San  Francisco,  are 

Engineers, 

Connecticut. 

The  town  voters  of  Wcstbrook,  Conn,  on 
Nov.  6  voted  against  the  proposed  plan  to 
furnish  the  residences  with  running  water. 
It  was  estimated  that  the  cost  of  installing  by 
drantS  and  furnishing  running  water  would 
be  about  $60,000. 

A  committee  of  Wether  slicld  residents, 
Hartford,  Conn,  recently  called  upon  Presi- 
dent John  I..  Dower  of  tin-  Water  Hoard  and 


asked  for  the  early  extension  of  Hartford 
city  water  privileges  to  the  central  district  in 
their  town. 

Delaware. 

The  Illinois  Water  Co.  has  been  incorporat- 
ed at  Dover,  Del,  with  a  capital  stock  of 
$500,000,  to  supply  and  distribute  water  to 
villages  and  municipalities.  The  incorpora- 
tors are  from  Wilmington,  Del. 

Georgia. 

Consulting  Engineer  W.  P.  Bullock  of  Kan- 
sas City,  Mo,  has  been  emplovcd  by  the  city 
of  Macon,  Ga,  to  supervise  extensions  and 
improvements  to  the  present  waterworks  sys- 
tem The  work  will  include  the  installation  of 
new  pumps,  and  extending  the  water  mains 
to  recently  annexed  districts.  The  estimated 
cost  of  the  improvements  is  $699,000.  W.  H. 
Fetner  is  Chairman  of  the  Water  Commis- 
sion. 

The  citizens  of  Myromville,  Ga,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $1,000  for  the  installation  of  a 
waterworks  plant. 


•I«  indicates  work  now  open  for  bids.    $  indicates  a  contract  let  recently 
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Idaho. 

W.  B.  Grigsby  has  been  granted  a  25-year 
franchise  by  the  Ada  County  Commissioners, 
Boise,  Ida.,  to  construct  and  operate  a  pipe 
line  from  Kelly  Hot  Springs  to  Boise,  for  the 
purpose  of  conveying  natural  hot  water  to  the 
city  for  commercial  uses.  According  to  the 
specifications  the  pipe  line  system  is  to  be 
completed  by  Nov.  4,  1913.  The  route  to  be 
traversed  by  the  line  is  described  in  the  fran- 
chise as  follows :  Along  the  west  side  df 
Warm  Springs  gulch  in  the  public  highway 
where  the  highway  crosses  the  northwest 
quarter  of  southwest  quarter  of  section  20, 
township  3  north,  range  3  east,  running  west 
along  said  highway  to  the  east  city  limits  of 
Boise. 

The  City  Council  of  Salmon  City,  Ida.,  has 
fixed  Dec.  12  as  the  date  for  voting  again 
upon  the  question  of  bonding  the  city  in  the 
sum  of  $65,000  for  the  purchase  and  exten- 
sion of  the  waterworks  plant. 

Illinois. 

®The  contract  for  putting  down  the  new 
city  well  for  the  city  of  Leroy,  111.,  has  been 
left  to  J.  D.  Mount  of  Delavan,  111.  The 
specifications  call  for  a  12-in.  well  limited  to 
80  ft.  deep.   The  contract  was  let  at  $8  per  ft. 

The  citizens  of  Rushville,  111.,  have  voted 
in  favor  of  the  issuance  of  bonds  to  the 
amount  of  $31,000  for  the  construction  of  a 
new  waterworks  system. 

The  St.  Clair  Water  Co.,  of  East  St.  Louis, 
111.,  has  been  incorporated  with  a  capital 
stock  of  $2,400  for  the  purpose  of  maintaining 
waterworks  and  furnishing  water  to  consum- 
ers. The  incorporators  are :  James  D.  Hous- 
man,  Pendleton  W.  Page  and  John  B.  Down- 
man. 

Iowa. 

®It  is  reported  the  City  Council  of  Fort 
Dodge,  la.,  has  awarded  the  contract  for  the 
sinking  of  a  third  deep  well  to  Griffith  & 
Walker  for  $2.75  per  ft.,  starting  with  an  8-in. 
wrought  iron  pipe  and  going;  to  a  depth  of 
140  ft.,  and  finishing  with  6%-in.  casing  to  a 
depth  of  400  ft. 

The  citizens  of  Bayard,  la.,  on  Nov.  6  voted 
the  issuance  of  bonds  for  the  installation  of  a 
waterworks  system.  G.  L.  Arrasmith  is 
Mayor. 

Kansas. 

A  special  election  was  held  in  Yates  Center, 
Kan.,  on  Nov.  7,  to  vote  upon  the  proposition 
of  issuing  $35,000  for  the  purpose  of  purchas- 
ing and  enlarging  the  waterworks  system. 
It  is  reported  the  citizens  are  in  favor  of  pur- 
chasing the  system. 

Chairman  J.  H.  Keith  of  the  citizens'  water 
committee  of  Coffeyville,  Kan.,  recently  called 
a  meeting  of  that  body  when  estimates  of  cost 
on  two  propositions  for  the  improvement  of 
the  local  waterworks  system  was  considered. 
The  committee  has  two  plans  under  consider- 
ation, one  providing  for  filtration  and  the 
other  for  a  system  of  settling  basins  and  the 
clarification  and  purification  of  the  water  by 
aeration. 

The  City  Council  of  Cottonwood  Falls, 
Kan.,  has  decided  to  dig  a  well  just  outside 
of  the  city  limits,  to  be  18  ft.  in  diameter  and 
to  be  sunk  until  a  strong  flow  of  water  is  se- 
cured. 

Mexico. 

A  committee  of  the  City  Council  of  Nuevo 
Mexico,  has  completed  arrangements  whereby 
the  federal  government  will  secure  for  the 
city  a  loan  of  $500,000,  to  be  used  in  the  in- 
stallation of  a  complete  sewerage  and  water- 
works system.  Work  will  be  begun  imme- 
diately. 

Minnesota. 

City  Engineer  Oscar  Claussen  of  St.  Paul, 
Minn.,  in  his  report  on  the  city  waterworks 
to  the  Water  Board  of  that  city,  recommends 
the  following  improvements :  36,  30  and  24  in. 
feeder  mains  for  high  service  distribution  sys- 
tem, $168,000;  30-in.  feeder  main  for  low  serv- 
ice distribution  system,  $110,000;  40,000,000- 
gal.  high  service  reservoir,  $163,000;  reservoir 
at  McCarron  lake  pumping  station,  $261,000 ; 
dredging  of  lakes,  $50,000;  pumping  plant  at 


McCarron  lake,  20,000,000-gal.  pump,  boiler 
and  building,  $111,000;  pumping  plant  at  West 
St.  Paul,  1,500,000-gal.  pump,  boiler  and  build- 
ing, $11,000;  service  mains,  $75,000;  laying  of 
2,100  ft.  of  54-in.  reinforced  concrete  conduit 
(conduit  on  hand),  $3,500;  1,500  ft.  of  force 
main  at  Centerville,  $10,500;  platform,  walk 
and  ceiling  at  Centerville,  $1,100;  dredging 
Rice  Lake  creek,  $5,000;  conduit  through  Jen- 
sen farm,  $6,300. 

Mississippi. 

The  City  Council  of  Vicksburg,  Miss.,  has 
adopted  the  report  of  a  special  committee  fa- 
voring a  special  election  to  be  held  Dec.  12 
for  the  purpose  of  voting  on  a  proposed  bond 
issue  of  $50,000  for  a  city  high  school  and  an- 
other special  election  on  Jan.  23  for  the  pur- 
pose of  voting  on  a  $400,000  bond  issue  with 
which  to  build  a  new  water  plant  to  be  owned 
and  operated  by  the  city,  and  $100,000  for 
street  improvements. 

Missouri. 

The  first  of  the  16  barges  that  will  be  used 
in  the  construction  of  the  900-ft.  dam  by  the 
Ozark  Water  &  Power  Co.,  two  miles  above 
Forsyth,  Mo.,  have  been  launched.  These 
barges  will  be  used  in  transporting  material 
to  the  site  of  the  dam. 

The  report  of  Consulting  Engineers  Hiram 
Phillips  of  St.  Louis,  Mo.,  and  Burns  &  Mc- 
Donnell of  Kansas  City,  Mo.,  as  to  the  pres- 
ent value  of  the  waterworks  plant  in  the  city 
of  Maryville,  Mo.,  and  as  to  the  cost  of  build- 
ing a  new  one,  has  been  completed. 

The  citizens  of  Lamar,  Mo.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $70,000  for  the  purpose  of  installing  a 
waterworks  system  and  an  electric  light  plant. 

An  ordinance  has  been  passed  by  the  City 
Commission  of  the  town  of  Pittsburg,  Mo.,  pro- 
viding for  a  bond  issue  to  the  amount  of  $40,- 
000  for  the  purpose  of  making  improvements 
to  the  waterworks  system. 

Nebraska. 

•J*Bids  will  be  received  until  Nov.  17  by  F. 
Mershon,  Village  Clerk,  Wilcox,  Neb.,  for  the 
construction  of  a  waterworks  system  at  that 
place.  W.  E.  Donner,  Frohberg  Bldg.,  Grand 
Island,  Neb.,  is  Engineer. 

•J*Bids  will  be  received  until  9  a.  m.,  Nov. 
17,  by  F.  J.  Mershon,  Village  Clerk,  Wilcox, 
Neb.,  for  the  construction  of  part  or  all  of  a 
waterworks  system.  W.  E.  Donner,  Frohberg 
Bldg.,  Grand  Island,  Neb.,  has  plans  and 
specifications  on  file. 

New  Jersey. 

•J*Bids  will  be  received  until  noon,  Nov.  17, 
by  Quartermaster,  Fort  Hancock,  N.  J.,  for 
piping  deep  well  for  air  lift,  etc. 

New  York. 

4*Bids  will  be  received  until  3  p.  m.,  Nov. 
20,  by  Board  of  Contract  &  Supply,  Albany, 
N.  Y.,  for  the  following:  1. — Manufacturing, 
furnishing  and  delivering  three  15-kilowatt  di- 
rect current  turbo-generators  for  the  Bureau 
of  Water.  2. — Manufacturing,  furnishing  and 
delivering  cast-iron  water  pipe  and  standard 
special  castings  for  the  Bureau  of  Water.  Isa- 
dore  Wachsman  is  Secretary  of  the  Board. 

®F.  V.  Smith  &  Son,  Inc.,  Turn  bull  Ave. 
and  Westchester  Creek,  New  York  City,  N. 
Y.,  have  been  awarded  the  contract  by  the 
Board  of  Water  Supply,  165  Broadway,  New 
York  City,  for  Contract  75,  including  the  con- 
struction of  Bay  Ridge  conduit,  a  portion  of 
the  city  pipe  lines  of  Catskill  Aqueduct,  in  the 
city  aqueduct  department,  and  extending  from 
the  junction  of  36th  St.  and  5th  Ave.,  in  the 
Borough  of  Brooklyn,  New  York  City,  in  a 
generally  southwesterly  direction  along  5th 
Ave.,  64th  St.,  4th  Ave.,  67th  St.  and  2d  Ave., 
to  79th  St.,  and  through  79th  St.  to  the  Shore 
Road.  The  work  to  be  done  includes  the  fur- 
nishing and  laying  of  about  16,400  ft.  of  48-in. 
cast-iron  pipe,  36  ft.  of  36-in.  cast-iron  pipe, 
valves  and  other  appurtenances,  together  with 
maintenance  for  one  year.  The  contract  price 
is  $237,000.    Bids  were  opened  Oct.  31. 

Ohio. 

An  ordinance  authorizing  the  issue  of  $1,- 
500,000  bonds  for  the  establishment  of  a  fil- 


tration nlant  was  introduced  in  the  City  Coun- 
cil of  Cleveland,  O.,  on  Nov.  13.  Robert  Hoff- 
man is  City  Engineer. 

Oklahoma. 

•{•Bids  will  be  received  until  5  o.  m.,  Nov. 
20,  by  roe  Hillin,  City  Clerk,  Pryor  Creek, 
Okla.,  for  33,000  lin.  ft.  of  10-in.  class  B  cast 
iron  water  pipe.  Pipe  must  come  under  spec- 
ifications for  cast  iron  pipe  adopted  by  the 
American  Water  Works  Association.  The 
city  reserves  the  right  to  reject  any  and  all 
bids.  The  Benham  Engineering  Co.,  812-13- 
14  American  National  Bank  Bldg.,  Consulting 
and  Supervising  Engineers,  Oklahoma  City, 
Okla. 

The  Bartlesville  Water  Co.,  of  Bartlesville, 
Okla.,  has  been  incorporated  with  a  capital 
stock  of  $150,000.  The  incorporators  are:  S. 
W.  Swabey,  Chicago,  111. ;  Tom  George  and 
John  C.  Hughes,  Bartlesville. 

Plans  have  partially  been  prepared  by  En- 
gineer W.  E.  Blackwell  of  Afton,  Okla.,  for 
making  extensions  and  repairs  to  the  water- 
works system  of  that  city,  estimated  to  cost 
$10,000.  It  is  probable  the  work  will  be  let 
some  time  during  December.  The  work  will 
include  one  75  K.  V.  A.  alternator,  direct  cur- 
rent to  prime  mover,  steam  power,  one  boiler 
and  extensions  and  repairs  to  water  mains  and 
light  lines. 

Oregon. 

®The  City  Council  of  Hermiston,  Ore.,  on 
Nov.  2  awarded  the  contract  for  the  construc- 
tion of  a  waterworks  system  to  the  Newport 
Land  &  Construction  Co.,  of  Hermiston,  for 
$16,880.  This  contract  does  not  include  wells, 
pump  or  other  machinery,  which  will  bring 
the  total  close  to  $25,000.  A  reservoir  will  be 
built  on  Hermiston  Butte,  with  an  elevation 
of  nearly  150  ft.  above  the  city.  The  mains 
will  be  from  4  ins.  to  12  ins.  in  diameter. 
Bonds  for  the  improvement  were  sold  at  the 
same  time  to  Hoehler  &  Cummins  of  Toledo. 

The  city  of  Astoria,  Ore.,  is  preparing  to  en- 
large its  water  system. 

The  citizens  of  Phoenix,  Ore.,  have  voted 
m  favor  of  the  issuance  of  bonds  for  the  in- 
stallation of  a  waterworks  system. 

Pennsylvania. 

•J*Bids  will  be  received  until  noon,  Dec.  6, 
by  Commissioners  of  Water  Works,  Erie,  Pa., 
for  construction  and  erection  of  a  20,000,000- 
gal.  triple  expansion,  crank  and  fly  wheel, 
condensing,  pumping  engine.  Each  proposal 
must  be  accompanied  by  a  certified  check  for 
$3,000.  Chester  &  Fleming,  Union  Bank  Bldg., 
Pittsburg,  Pa.,  are  Engineers. 

Tennessee. 

•J»Bids  will  be  received  until  4  p.  m.,  Nov. 
17,  by  Mayor  and  Board  of  Aldermen,  Tren- 
ton, Tenn.,  for  the  construction  of  a  water- 
works improvement  and  electric  plant.  R.  C. 
Huston,  Exchange  Bldg.,  Memphis,  Tenn.,  is 
Consulting  Engineer. 

®Howard  Neely  of  Sheffield,  Ala.,  has  been 
awarded  the  contract  by  the  Board  of  Commis- 
sioners of  Jellico,  Tenn.,  for  the  laying  of  six 
miles  of  water  mains  from  2  to  10-ins.  in  di- 
ameter, in  connection  with  the  installation 
of  a  waterworks  system,  for  which  bids  were 
opened  Nov.  8.  The  contract  for  furnishing 
hydrants,  valves,  etc.,  was  let  to  the  Columbian 
Iron  Works  of  Chattanooga,  Tenn.  The  work 
and  material  required  to  complete  the  system 
is  estimated  as  follows:  12%  miles  of  from 
2  to  10-in.  mains,  with  hydrants  and  valves, 
and  500,000-gal.  reinforced  concrete  reservoir; 
water  supply  by  gravity  from  springs;  also 
5.7  miles  of  8  to  15-in.  pipe  and  sewers.  Walter 
G.  Kirkpatrick,  Jackson,  Miss.,  Engineer. 

Texas. 

The  City  Commission  of  Fort  Worth,  Tex., 
has  called  upon  the  board  of  water  experts  to 
prepare  estimates  and  plans  for  a  levee  to 
protect  the  Holly  pumping  station  and  the 
dual  water  plant  from  possible  damage  from 
high  water  when  the  other  levee  is  completed 
on  the  opposite  side  of  the  river. 

An  election  is  about  to  be  held  in  the  city 


4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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of  Mt.  Vernon,  Tex.,  for  the  purpose  of  vot- 
ing on  the  issuance  of  bonds  to  the  amount 
of  $20,000  for  the  installation  of  a  waterworks 
system.  Engineer  has  not  as  yet  been  select- 
ed.   W.  E.  Haydon  is  Mayor. 

The  Attorney  General  at  Austin,  Tex.,  has 
approved  an  issue  of  bonds  in  the  sum  of 
$67,000  by  the  city  of  New  Braunfels,  Tex., 
for  the  purpose  of  extending  and  improving 
the  municipal  waterworks  plant  and  distrib- 
uting system. 

W.  H.  Abernathy,  Mayor,  Paducah,  Tex., 
will  sell  bonds  Nov.  27  in  the  sum  of  $27,000 
for  the  construction  of  a  waterworks  and  in 
the  sum  of  $10,000  for  street  improvements. 

Virginia. 

A  contract  will  be  let  shortly  by  the  town 
of  Gordonsville,  Va.,  for  the  drilling  of  a  well 
at  the  pumping  station  to  a  depth  of  between 
300  and  500  ft. 

Washington. 

City  Engineer  C.  D.  Atterbury  of  Ceotralia, 
Wash.,  has  submitted  a  report  to  the  City 
Council  on  the  proposed  city  waterworks  sys- 
tem. The  cost  of  the  system  is  estimated  be- 
tween $90,000  and  $100,000. 


West  Virginia. 

The  Middlebourne  Water  Co.,  of  Middle- 
bourne,  W.  Va.,  has  been  incorporated  with 
a  capital  stock  of  $10,000,  to  build  and  oper- 
ate waterworks,  ice  plant,  electric  light  and 
power  plant,  etc.  The  incorporators  are:  S. 
G.  Pyle,  T.  G.  Mayfield,  Jno.  F.  Shore  and 
K.  S.  Boreman,  of  Middlebourne ;  Mentor 
Hetzer  and  J.  A.  Bloyd,  of  Moundsville,  W. 
Va. 

Canada. 

•f*Bids  will  be  received  until  8  p.  m.,  Dec. 
15,  by  J.  W.  Bardley,  Sec.-Treas.,  Neepawa, 
Man.,  for  the  following  waterworks  and  sew- 
erage: Contract  A,  labor  for  laying  water 
pipes  and  sewers ;  contract  B,  pump  house  and 
filter  room;  contract  C,  water  tower;  Con- 
tract D,  cast  iron  water  pipes ;  contract  E, 
gate  valves,  fire  hydrants,  etc. ;  contract  F, 
mechanical  filters;  contract  G,  pumping  ma- 
chinery; contract  H,  dam,  intake  and  res- 
ervoir; contract  M,  wooden  stave  pipes;  con- 
tract S,  sewer  pipes ;  contract  W,  laying  con- 
duit;  contract  X,  sewage  disposal  works.  Plan, 
specifications,  etc.,  may  be  seen  at  the  Town 
Hall,  Neepawa,  or  at  Chipman  &  Powers  En- 
gineers' offices,  Winnipeg  and  Toronto. 


•f«Bids  will  be  received  until  8:30  p.  m., 
Dec.  4,  by  W.  F.  Heal,  City  Clerk  Moose 
Jaw,  Sask.,  for  supplying  the  fire  department 
one  pumping  engine,  800  to  850  gals,  per  min. 
capacity. 

*$»Bids  will  be  received  until  Nov.  20  by 
Ernest  A.  Woods,  City  Clerk,  Prince  Rupert, 
B.  C,  for  the  supply  of  approximately  1,800 ' 
tons  of  cast-iron  water  pipe,  38  tons  of  spe- 
cial castings  and  a  quantity  of  gate  valves, 
valve  boxes  and  hydrants.  W.  M.  Davis  is 
City  Engineer. 

The  Waterworks  Commission  of  Berlin, 
Ont.,  has  asked  the  Town  Council  for  a  by- 
law to  raise  $100,000  for  the  extension  of  the 
waterworks  system  and  the  provision  of  more 
adequate  fire  protection.  Hydro-electric 
power  will  be  used  in  operating  the  system. 

Rate-payers  of  Ingersoll,  Ont.,  will  vote  on 
the  purchase  of  the  waterworks  at  the  munic- 
ipal elections  in  January.  The  by-law  will 
provide  for  an  issue  of  debentures  to  the 
amount  of  $125,000. 

The  city  of  Coleman,  Alta.,  contemplates 
the  installation  of  a  gravity  supply  water- 
works to  replace  the  old  system  now  in  use. 
The  estimated  cost  is  $65,000.  Robert  Potter 
is  City  Engineer,  Fernie,  B.  C. 
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Alabama. 

Engineers  have  completed  surveys  in  East 
Jasper,  running  lines  for  the  installation  of 
a  sewerage  system  in  that  section  of  the  city 
of  Jasper,  Ala. 

Arkansas. 

The  contract  for  the  construction  of  the 
proposed  sewer  system  for  the  city  of  Claren- 
don, Ark.,  will  probably  be  let  some  time  dur- 
ing December. 

California. 

®W.  F.  Dunleavy  of  San  Francisco  and 
Oakland,  Cal.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  Lemoore,  Cal., 
for  the  construction  of  a  sewer  system  for 
$12,001.  A  bond  issue  of  $15,000  has  been 
made  to  cover  the  cost  of  a  complete  system 
and  sewer  farm.  Other  bidders  were :  Wil- 
liam Heafey,  $13,199;  Mlagenovich  &  Gilles- 
pie, $13,077;  J.  Howard  Bell,  $12,746;  Wil- 
liams &  Belfer,  $14,821,  and  Trewhitt  & 
Shields,  $12,876.  Gillelen  &  Olmstead,  Wright 
&  Callender  bldg.,  Los  Angeles,  are  Engi- 
neers. 

Residents  of  sanitary  sewer  district  No.  2 
have  filed  a  petition  with  the  City  Council 
of  Oakland,  Cal.,  asking  for  the  construction 
of  main  sewers  and  laterals  under  the  Vroo- 
man  act. 

The  Board  of  Public  Works  of  San  Fran- 
cisco, Cal.,  has  voted  to  apply  to  the  Park 
Commission  for  permission  to  carry  the  out- 
let sewer  of  the  Sunset  District  across  Golden 
Gate  Park  to  connect  with  the  Richmond  tun- 
nel outlet  to  the  ocean.  It  was  also  agreed  to 
ask  the  Supervisors  to  set  aside  $35,000  to 
cover  the  cost  of  carrying  the  Ingleside  out- 
let sewer  across  the  Soring  Valley  property 
to  the  Sloat  blvd. 

The  citizens  of  Williams,  Cal..  are  agitat- 
ing the  construction  of  a  sewer  system.  It 
has  not  been  decided  whether  to  incorporate 
as  a  city  and  then  vote  bonds  for  the  improve- 
ment, or  to  organize  a  sanitary  district  under 
the  provisions  of  a  new  state  law. 

The  Los  Angeles  County  Board  of  Super- 
visors, Los  Angeles,  Cal.,  has  had  plaits  pre- 
pared by  Engineer  Louis  A.  Bartlett  of  Pas- 
adena, for  the  construction  of  a  storm-water 
conduit  from  Rubio  Canyon  through  North 
Pasadena.  The  estimates  on  the  work  are 
as  follows:  Settling  basin,  $20,(1(10;  9.000  ft. 
of  conduit  al   $1.50  per  ft.,  $10,500;  1,900  ft. 

at  $5  75,  $28,175;  1,600  ft  al  88,  $14,800:  1,600 
ft   al  $7,  $11,200 1  total,  17,100  ft..  $111,(175. 

Connecticut. 

At  a  recent  meeting  of  citizens  of  Windsor 
Locks,  Conn.,  it  was  voted  to  recommend  to 


the  town  the  formation  of  a  fire  and  sewer 
district.    J.  D.  Outerson  is  Town  Clerk. 

The  citizens  of  Southington,  Conn.,  are 
agitating  the  installation  of  a  sewer  system. 

District  of  Columbia. 

•$«Bids  will  be  received  until  2  p.  m.,  Nov. 
17,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  the  construc- 
tion of  sewers.  Specifications  may  be  ob- 
tained of  the  Chief  Clerk,  Engineer  Depart- 
ment, Room  427  District  Bldg.,  Washington, 
D.  C. 

Florida. 

The  citizens  of  St.  Augustine,  Fla.,  are  agi- 
tating the  installation  of  a  sewerage  system. 
An  election  is  to  be  held  for  the  purpose  of 
voting  bonds  for  the  improvement. 

Georgia. 

Engineer  Charles  Saville,  associated  with 
Consulting  Engineer  Rudolph  Herring,  170 
Broadway,  New  York  City,  has  just  made  a 
thorough  inspection  of  the  bond  issue  sewage 
disposal  plants  of  the  city  of  Atlanta,  Ga.,  to 
ascertain  if  the  plants  have  been  built  prop- 
erly thus  far  and  to  determine  if  any  altera- 
tions should  be  made  between  now  and  com- 
pletion of  the  work. 

Illinois. 

•|*Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  E.  J. 
Glackin,  Secretary,  until  11  a.  m.,  Nov.  20,  for 
furnishing  the  labor  material,  etc.,  necessary 
to  construct  a  tile  pipe  sewer  in  the  following 
streets:  N.  51st  Ave.,  Division  St.  to  Augusta 
St.;  Thomas  St.,  N.  51st  Ct.  to  N.  50th  Ct. 
and  N.  50th  Ct.,  Thomas  St.  to  Augusta  St. 
Cash  or  certified  check  for  ten  per  cent  of 
total  bid  must  accompany  proposal. 

®Hcnry  Rees  of  Quincy,  111.,  has  been 
awardctl  the  contracts  by  the  Board  of  Local 
Improvements  of  that  city  for  the  construc- 
tion of  the  following  sewers:  Pipe  sewers  in 
18th  St.,  between  P>roadwa\  and  Hampshire, 
in  Vermont  between  16th  and  18th,  in  Hamp- 
shire between  18th  and  24th,  and  in  21th  be- 
tween Hampshire  and  Maine,  at  $">,!ilii;  also 
pipe  sewers  in  Payson  Ave.,  from  Third  St. 
to  a  point  30  ft.  west  of  the  west  line  of  12th 
St.,  at  $7,000. 

The  Board  of  Local  Improvements  of  Mo- 
line,  111.,  has  approved  of  the  construction  of 
a  sewer  and  water  main  on  23d  Ave.,  from 
21st  Ave.  to  27th  St.,  and  on  25th  St.,  from 
19th  to  23d  Aves.  The  estimated  cost  is  $5, 
279. 

City  Treasurer  Thomas  G.  Reed  of  Belvi- 
dere,  111.,  it  is  reported,  sold  bonds  Nov    0  to 


the  amount  of  $900  for  the  construction  of  a 
sanitary  sewer  in  Cherry  and  West  Pleasant 
Sts.    R.  W.  Mclnnes  is  Mayor. 

The  citizens  of  Waukegan,  111.,  on  Nov.  7 
voted  against  the  plan  to  create  a  sanitary 
district  comprising  the  north  shore  towns. 

Indiana. 

^•Bids  will  be  received  until  7  p.  m.,  Nov. 
18,  by  Board  of  Public  Works,  New  Albany, 
Ind.,  for  the  construction  of  a  sewer  system 
for  a  new  district  created  on  Vincennes  St. 
north  of  Chartres.  C.  W.  Appleby  is  City 
Engineer. 

4*The  Board  of  Public  Works  of  New  Al- 
bany, Ind.,  has  created  a  new  sewer  district 
with  a  view  of  constructing  a  sewer  from  a 
point  in  Vincennes  St.,  near  Charlestown  Ave., 
south  to  Chartres  St.,  thence  west  to  Clark 
St.  The  proposed  sewer  is  900  ft.  long  and 
the  estimated  cost  of  its  construction  is  $787. 
Bids  on  the  work  will  be  received  until  4  p. 
m.  Nov.  30. 

^•Bids  will  be  received  until  10  a.  m.,  Nov. 
15,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
and  along  Gale  St.  from  Roosevelt  Ave.  to 
25th  St. 

•$«Bids  will  be  received  until  10  a.  m..  Nov. 
15,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
and  along  Gale  St.  from  25th  to  28th  Sts. 

•§>Bids  will  be  received  until  10  a.  m„  Nov. 
15,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
and  along  Stuart  St.  from  Glen  Drive  to  21th 
St. 

The  Board  of  Public  Works  of  Evansville, 
Ind.,  has  ordered  the  construction  of  a  sewer 
in  '  Kentucky  Ave.,  from  W  alnut  to  Division 
Sts. 

The  City  Council  of  Rockport,  Ind.,  has  de- 
cided to  ask  for  bids  for  the  construction  of  a 
complete   sanitary    and    storm   sewer  system 
all  over  the  city.    This  work  when  COmpIet 
ed  will  cost  about  $25,000. 

Consulting  Engineers  Metcalf  Eddy  ot 
Boston,  Mass..  employed  by  the  city  of  Fort 
Wayne,  Ind.,  to  prepare  plans  and  specifica- 
tions for  a  new  sewerage  system  and  for  the 
beautilicatioo  of  the  hanks  of  the  rivers 
through  the  city,  have  submitted  a  report  in 
which  they  estimate  that  the  work  will  cost 

$480,000, 

The  Advisory  Commission  of  Indianapolis, 
Ind.  has  adopted  the  report  on  sewage  dis- 
posal prepared  by  Dr.  IC.  A.  Willis,  chairman 
of  the  public  health  committee  of  the  com- 
mission. It  was^  recommended  that  addition- 
al sewers  be  built  in  the  Pogues  run,  Pleas- 


•J-  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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ant  run  and  Fall  creek  districts  and  that  these 
and  other  sewers  empty  into  an  immense 
sewer  to  be  built  along  White  river,  to  con- 
duct all  the  sewage  to  the  proposed  disposal 
plant.  It  was  also  recommended  that  investi- 
gation be  made  as  to  the  feasibility  of  con- 
structing an  incinerating  plant. 

Iowa. 

•J*Bids  will  be  received  until  9  a.  m.,  Nov. 
22,  by  City  Council,  Des  Moines,  la.,  for  the 
construction  of  sewer  in  39th  St.  between 
Kingman  Blvd.  and  Center  St.,  including  ap- 
proximately 1,094  lin.  ft.  of  10-in.  sewer.  J. 
R.  Hanna  is  Mayor  and  Horace  Susong  is 
City  Clerk. 

4*Bids  will  be  received  until  9  a.  m.,  Nov. 
22,  by  City  Council,  Des  Moines,  la.,  for  the 
construction  of  a  sewer  system  in  29th  and 
High  Sts.  The  work  will  include  about  1,370 
lin.  ft.  of  sewer.  Work  is  to  begin  not  later 
than  Dec.  6.  J.  R.  Hanna  is  Mayor  and  Hor- 
ace Susong  is  Citv  Clerk. 

®William  Fitch  of  Omaha,  Neb.,  has  been 
awarded  the  contract  at  Dennison,  la.,  for  the 
enlargement  of  the  sewage  disposal  system  for 
$4,000.  Bruce  &  Standevin,  Bee  Bldg.,  Omaha, 
are  Engineers.    Bids  were  opened  Nov.  7. 

®The  J.  W.  Turner  Improvement  Co.,  of 
Des  Moines,  la.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  that  city,  at  $1.06, 
for  the  following  described  improvements,  for 
which  bids  were  opened  Nov.  1 :  Beginning 
in  Savior  Road  at  the  manhole  about  175  ft. 
south  of  the  south  line  of  Sec.  26,  Township 
79,  Range  24,  thence  northeast  to  the  east  line 
of  Savior  Road,  and  on  the  center  line  of 
Guthrie  Ave.,  thence  east  on  the  center  line  of 
Guthrie  Ave.,  to  the  center  of  North  Union 
St.,  thence  north  on  the  center  line  of  North 
Union  St.  to  a  point  60  ft.  south  of  the  center 
of  Arthur  Ave.,  a  10-in.  No.  1  vitrified  clay 
pipe  sewer.  Beginning  at  the  center  of  North 
Union  St.  and  on  the  center  line  of  Sandahl 
Ave.,  thence  east  to  a  point  40  ft.  west  of  the 
west  line  of  8th  St.,  an  8-in.  No.  1  vitrified 
clay  pipe  sewer.  Beginning  at  the  center  line 
of  North  Union  St.  and  on  the  center  line  of 
Wisconsin  Ave.,  thence  east  to  a  point  40  ft. 
west  of  the  west  line  of  8th  St.  an  8-in.  No. 
1  vitrified  clay  pipe  sewer.  Beginning  at  the 
center  line  of  North  Union  St.  and  on  the 
center  line  of  Guthrie  Ave.,  thence  east  on 
Guthrie  Ave.  to  a  point  100  ft.  west  of  the 
west  line  of  Ninth  St.  south,  an  8-in.  No.  1 
vitrified  clay  pipe  sewer.  About  3,777  lin.  ft., 
more  or  less,  in  the  entire  sewer  system.  Work 
to  begin  on  or  before  the  16th  day  of  Nov., 
1911,  and  to  be  completed  on  or  before  the 
1st  day  of  April,  1912. 

®The  City  Council  of  Perry,  la.,  has  let 
the  contract  for  the  construction  of  about 
three  blocks  of  sewers  to  Zitterell  &  Sullivan 
of  Webster  City,  la.,  for  $1,148.  The  sewers 
to  be  built  consist  of  one  block  on  Fourth  St.. 
between  North  and  Paul  Sts.,  one  block  on 
Fifth  St.,  between  North  and  Paul  Sts.,  one 
block  on  Otley  Ave.,  between  First  Ave.  and 
West  Second  St. 

Fort  Madison,  la.,  is  to  construct  a  sani- 
tary sewer  system.  Plans  liavfc  been  se- 
cured and  the  date  has  been  fixed  for  hear- 
ing objections  to  the  proposition. 

Kentucky. 

The  citizens  of  Newport,  Ky„  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $20,000  for  the  erection  of  a  gar- 
bage reduction  plant. 

Louisiana. 
•f*Bids  will  be  received  until  3  p.  m.,  Dec.  7, 
by  Board  of  Sewerage  and  Water,  City  Hall 
Annex,  New  Orleans,  La.,  for  furnishing  and 
erecting  and  placing  in  successful  operation 
the  following  machinery  and  appliances,  to 
wit :  1  6,000  Kilowatt  Horizontal  High-Pres- 
sure Condensing  Steam  Turbine  and  Alternat- 
ing Current  Unit ;  1  150  Kilowatt  Rotary  Con- 
verter, with  stationary  transformers;  1  7-Pan- 
el  Switchboard.  Specifications  and  blank  form 
of  proposal  may  be  obtained  upon  applica- 
tion at  the  office  of  the  board.  A  certified 
check  on  a  New  Orleans  bank,  in  the  sum  of 
$500,  deposited  in  accordance  with  the  terms 


of  the  specifications,  will  be  required  of  each 
bidder. 

The  Sewerage  and  Water  Board  of  New 
Orleans,  La.,  has  asked  the  budget  commit- 
tee for  an  appropriation  of  $279,700  for  1912. 
Charles  Theard  is  a  member  of  the  board. 

Mexico. 

A  committee  of  the  City  Council  of  Nuevo 
Laredo,  Mexico,  has  completed  arrangements 
whereby  the  federal  government  will  secure 
for  the  city  a  loan  of  $500,000,  to  lie  used  in 
the  installation  of  a  complete  sewerage  sys- 
tem, new  waterworks  plant  with  duplicate 
equipments  and  also  for  street  improvements. 
The  loan  will  be  negotiated  about  Nov.  15, 
and  work  on  the  contemplated  improvements 
begun  immediately. 

Michigan. 

®Jesswein  Bros,  have  been  awarded  the 
contract  by  the  City  Council  of  St.  Joseph, 
Mich.,  for  the  construction  of  the  Pine  St. 
sewer  for  $2,854. 

®The  contract  for  the  construction  of  a 
sewer  on  Clifford  and  Seventh  Sts.,  in  the 
city  of  Flint,  Mich.,  has  been  awarded  to 
Thomas  Eddy  for  $1,200.  Other  bidders  were 
Bergin  &  McFadden,  $1,623,  and  J.  B.  Dicker- 
son,  $1,424. 

Minnesota. 

•J*Bids  will  be  received  until  8  p.  m.,  Nov. 
21,  by  D.  P.  Mclntyre,  City  Clerk,  Eveleth. 
Minn.,  for  the  construction  of  a  sanitary 
sewer  along  Roosevelt  Ave.,  emptying  into 
Fayal  Pond.  Plans  and  specifications  are  on 
file  with  the  City  Engineer. 

Following  bids  were  recently  received  by 
the  Board  of  Public  Works  of  Duluth,  Minn., 
for  the  construction  of  a  storm  sewer  on 
Sixth  St.  from  the  east  side  of  Piedmont 
Ave.  to  23d  Ave.,  west:  G.  R.  McLean,  $2,- 
947;  M.  Fitzgerald,  $3,581;  J.  W.  Preston, 
$3,122;  G.  R.  King.  $2,933,  and  Charles  Ek- 
lund  &  Co.,  $2,236. 

Missouri. 

According  to  City  Engineer  David  Lawlor 
of  St.  Joseph,  Mo.,  three  sewer  districts  prob- 
ably will  be  laid  out  in  the  district  west  of 
St.  Joseph  Ave.  and  north  of  Shady  Ave.  It 
is  proposed  to  construct  district  sewers  to 
connect  with  Blacksnake  main  sewer. 

The  Board  of  Public  Works  of  St.  Joseph. 
Mo.,  has  decided  upon  plans  for  the  construc- 
tion of  a  sanitary  sewer  to  connect  with  the 
Atchison  St.  sewer,  about  180  ft.  east  of 
Sixth  St.  It  will  be  constructed  in  Atchison 
St.  to  11th,  thence  along  the  south  line  of  the 
railroad  right-of-way  to  Commercial,  cross- 
ing the  railroad  tracks  at  Commercial  and 
Garfield  Ave.,  and  running  east  to  Lowell  in 
the  alley  south  of  Commercial.  The  sewer 
will  be  24  ins.  in  diameter. 

The  committee  on  sewers  of  the  City  Coun- 
cil of  Hannibal,  Mo.,  is  considering  a  proposi- 
tion to  construct  a  sewer  along  Palmyra  Ave., 
to  drain  into  Palmyra  Creek. 

Nebraska. 

®The  City  Council  of  Omaha,  Neb.,  has 
awarded  the  Katz  Construction  Co.  of  Omaha 
the  contract  for  the  construction  of  the  brick- 
sewer  in  sewer  district  No.  445  for  $10,557, 
and  the  contract  for  the  construction  of  the 
sewer  in  district  441  to  Donahue  &  Peterson 
for  $12,170. 

Following  bids  were  received  recently  by 
the  City  Council  of  Lincoln,  Neb.,  for  the 
construction  of  the  proposed  new  sanitary 
sewer  on  N  St.,  estimated  to  cost  in  the  neigh- 
borhood of  $5,000:  J.  M.  Deffenbaugh,  $4,- 
874;  Paxton  &  Brech,  $4,645,  and  Donahue  & 
Peterson,  $4,938. 

Nevada. 

Consulting  Engineer  Louis  C.  Kelsey,  Sell- 
ing Bldg.,  Portland,  Ore.,  has  been  employed 
as  consulting  and  supervising  engineer  for  pro- 
posed sanitary  sewerage  system  at  Las  Vegas, 
New,  for  which  bonds  to  the  amount  of  $40,- 
000  were  voted  on  Oct.  10. 

New  Jersey. 

•J«Bids  will  be  received  until  8  p.  in.,  Nov. 
27,  by  Common  Council,  Plainfield,  N.  J.,  for 


the  construction  of  sanitary  sewers  including 
2,750  ft.  8-in.  vitrified  pipe  sewer,  under  8  ft. 
deep;  676  ft.  8-in.  cast  iron  pipe  sewer,  under 
8  ft.  deep ;  9  manholes ;  4  flushing  connec- 
tions; 1,710  ft.  2-in.  wrought  iron  air  main; 
115  branches;  710  ft.  4-in.  house  connections; 
1  operating  vault,  1  pumping  plant  consisting 
of  ejectors  in  duplicate,  air  receiver  and  pipe 
connections.  J.  T.  MacMurray  is  City  Clerk 
and  A.  J.  Gavett  is  engineer  in  charge. 

®The  contract  for  laying  the  sewer  in  Mor- 
ris Turnpike,  jointly  by  the  city  of  Summit, 
N.  J.,  and  Millburn  Township  has  been  award- 
ed by  the  Joint  Sewer  Committee  to  Pasquale 
Cestone  of  Montclair  for  $8,960.  Michael 
Garafano  of  Summit  bid  $9,160. 

Consulting  Engineer  James  H.  Fuertes,  140 
Nassau  St.,  New  York  City,  has  submitted  a 
comprehensive  report  to  the  mayors  of  Mont- 
clair, Orange  and  East  Orange,  N.  J.,  on  the 
subject  of  sewage  disposal.  The  engineer  rec- 
ommends the  following:  That  Orange,  Mont- 
clair and  East  Orange  unite  in  the  construc- 
tion and  maintenance  of  a  sewage  purifica- 
tion plant  at  the  site  located  partly  in  Bloom- 
field  and  partly  in  Belleville,  which  was  re- 
cently acquired;  that  the  plant  consist  of  grit 
chambers,  Imhoff  tanks,  sprinkling  filters,  sec- 
ondary Imhoff  tanks,  and  a  sterilizing  plant, 
costing  for  construction  about  $1,225,000,  and 
for  operation,  excluding  interest  and  sinking 
fund  charges,  about  $22,500,  and  including 
these  items  about  $95,000  per  year ;  that  an 
arrangement  be  made  by  the  three  cities  to 
perfect  a  joint  administrative  commission 
which  shall  have  charge  of  the  construction 
and  operation  of  the  works,  and  shall  also 
have  jurisdiction  over  the  maintenance,  clean- 
ing and  operation  of  the  sewers  of  the  three 
towns. 

New  York. 

•f*Bids  will  be  received  until  3  p.  m.,  Nov. 
20,  by  Board  of  Contract  &  Supply,  Albany, 
N.  Y.,  for  the  construction  of  the  Ontario  St., 
as  follows :  This  work  consists  in  laying  a 
vitrified  stoneware  pipe  sewer  under  the  east 
sidewalk  of  Ontario  St.  from  a  point  about 
80  ft.  north  of  Western  Ave.  to  State  St.  The 
construction  of  the  sewer  includes  the  neces- 
sary bends,  branches,  house  connections,  man- 
holes and  other  appurtenances.  Isadore 
Wachsman  is  Secretary  of  the  Board. 

The  village  of  Solvay,  N.  Y.,  and  the  Sol- 
vay  Process-  Co.  have  been  instructed  by  the 
State  Department  of  Health  to  construct  joint 
or  separate  sewage  disposal  plants.  The  gen- 
eral improvement  undertaken  by  the  city  calls 
for  a  disposal  plant  near  the  lake,  the  loca- 
tion being  held  up  by  the  delay  of  the  state 
in  establishing  the  site  of  the  proposed  barge 
canal  harbor. 

The  City  Council  of  Johnstown,  N.  Y.. 
plans  to  issue  bonds  to  the  amount  of  $30,000 
for  the  construction  of  a  trunk  sewer.  G. 
Yerdon  is  Clerk. 

Ohio. 

•{■Bids  will  be  received  until  noon,  Nov.  15, 
by  J.  C.  Lambert,  Village  Clerk.  Dennison,  O., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  improvements  in 
the  alley  between  Taylor  Ave.  and  McCarty 
Ave.  from  Johnson  Ave.  to  Jewett  Ave.,  and 
Jewett  Ave.  from  the  alley  aforesaid  to  said 
Taylor  Ave.,  by  laying  and  constructing  in 
said  alley  and  in  said  Jewett  Ave,  between 
the  points  aforesaid,  and  connecting  with  the 
sewer  at  the  junction  of  said  Taylor  Ave.  and 
said  Jewett  Ave.,  an  8-in.  sewer  with  the 
proper  and  necessary  Y's  and  T's  for  a  con- 
nection at  each  lot  along  the  line  of  said 
sewer,  according  to  plans  and  specifications 
now  on  file  in  said  office. 

©Following  bids  were  received  by  the 
Hoard  of  Control  of  Youngstown,  O.,  recent- 
ly, for  the  construction  of  a  sewer  in  district 
No.  2:  Lewis  Advasio,  Youngstown,  $8,156; 
W.  E.  Gartland,  Youngstown,  $8,226;  Frank 
Manella,  Pittsburg,  $8,567;  Prosser  Construc- 
tion Co.,  Carnegie,  Pa.,  $11,092.  The  con- 
tract was  awarded  the  lowest  bidder. 

City  Engineer  Robert  Hoffman  of  Cleve- 
land, O.,  has  submitted  a  report  to  the  City 
Council  relative  to  the  completion  of  the  inter- 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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cepting  sewer  system.  It  is  estimated  that  be- 
tween $2,000,000  and  $2,750,000  will  be  needed 
to  complete  the  system.  The  West  Side 
branch  intercepters  to  Kingsbury  and  Mor- 
gan runs,  not  included  in  the  original  plan, 
will  cost  about  $1,000,000. 

The  City  Council  of  Piqua,  0.,  has  author- 
ized the  construction  of  a  sewer  in  the  west 
part  of  the  city,  known  as  the  Decker  alley 
sanitary  sewer. 

The  City  Council  of  Urbana,  O.,  has  pur- 
chased six  acres  of  land  preparatory  to  con- 
structing a  disposal  plant. 

The  city  of  Barberton,  O.,  has  plans  for  the 
construction  of  a  sewer  system  on  the  West 
Side,  estimated  to  cost  about  $40,000.  Bids 
for  this  work  will  be  asked  next  spring. 

The  City  Council  of  Ashtabula,  O.,  will  ap- 
propriate $1,200  from  the  Lake  St.  subway 
fund  for  the  construction  of  a  storm  sewer 
from  the  Lake  St.  city  building  to  the  river. 

Oklahoma. 

Commissioner  Jack  Rice  of  Sapulpa,  Okla., 
is  considering  with  City  Engineer  Howard 
plans  for  the  new  city  sewer  system  and  im- 


provements on  the  streets  in  various  parts  of 
the  town. 

Pennsylvania. 

®Dr.  Samuel  G.  Dixon,  State  Commission- 
er of  Health,  Harrisburg,  Pa.,  has  awarded 
the  contract  for  additions  to  the  sewage  dis- 
posal plant  of  the  state  sanatorium  for  tuber- 
culosis near  Mont  Alto,  Franklin  County,  to 
the  Ley  Construction  Co.,  of  Pittsburgh,  for 
$7,844.  Other  bidders  were :  Kingdom  Con- 
struction Co.,  Baltimore,  Md.,  $8,819;  Frank 
L.  Gardner,  Fayetteville,  Pa.,  $10,932;  Har- 
rison &  Schreiber,  Philadelphia,  $12,372. 
Specifications  require  that  work  shall  be  be- 
gun immediately  and  completed  within  70 
working  days. 

Arrangements  have  been  completed  for  the 
installation  of  the  trunk  line  sewers  for  Law- 
rence Park,  city  of  Erie,  Pa.  The  sewer  will 
be  over  8,000  ft.  in  length,  equipped  with  au- 
tomatic flush  tanks  and  brick  manholes  at 
intervals  of  about  300  ft. 

The  Borough  Council  of  Norristown,  Pa., 
has  appropriated  $-500  so  that  the  Borough 
Engineer  can  obtain  expert  advice  and  for 


viewing  sewage  disposal  plants  in  Ohio,  with 
a  view  to  installing  the  same  in  Norristown, 
as  ordered  by  Dr.  Samuel  Dixon,  State  Health 

Commissioner. 

Texas. 

Engineers  have  been  employed  by  the  city 
of  Tioga,  Tex.,  for  the  purpose  of  making 
preliminary  surveys  and  estimates  to  put  in 
a  sewerage  system. 

Washington. 

De  Camp  &  Cheatham,  Spokane,  Wash., 
submitted  the  only  bid  to  the  City  Commis- 
sioners of  that  city  on  the  construction  of  the 
First  Ward  sewer  No.  17.  The  bid  was  $26,- 
986,  about  $500  above  the  engineer's  estimate. 
It  is  probable  that  the  work  will  be  readver- 
tised.  D.  C.  Coates  is  Commissioner  of  Pub- 
lic Works. 

Wisconsin. 

®The  Board  of  Public  Works  of  Beloit, 
Wis.,  has  awarded  the  contract  for  the  en- 
larging of  the  Broad  St.  sewer  to  Thomas 
Welch  of  Beloit  for  $2,289.  The  sewer  will 
be  enlarged  from  State  St.  to  the  river. 
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Arkansas. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
19,  by  James  Knox  Taylor,  Supervising  Arch- 
itect, Treasury  Department,  Washington,  D. 
C,  fcr  the  construction  complete  conduit  and 
wiri.  c  '  "  1  interior  lighting  fixtures  of  a  one- 
story  rr\.  basement  non-fireproof  building  of 
about  ?d  0  sq.  ft.  ground  area  with  brick  face 
stone  and  terra  cotta  trimmings  for  the  U. 
S.  Post  Office  at  Paragould,  Ark. 

Bids  as  follows  were  received  Oct.  31  by 
Capt.  J.  A.  Woodruff,  U.  S.  Engineer,  Vicks- 
burg,  Miss.,  for  furnishing  and  placing  lock 
gates  and  building  dam  for  lock  and  dam  No. 
0,  on  the  Ouachita  River,  near  Roland,  Ark.: 
G.  C.  Hodgson,  Dayton,  O.,  $248,142.70;  A. 
M  Blodgett  Construction  Co.,  Kansas  City, 
$201,143.30. 

California. 

OHill.  &  Campbell,  Bishop,  Cal.,  and  T.  C. 
Dobbins  have  been  awarded  the  contracts  for 
the  construction  of  double  circuit  steel  tower 
transmission  line  70-fo^t  towers,  from  Bishop 
to  San  Barnardino,  Cal.,  to  cost  approximate- 
ly $250,000.   The  voltage  to  be  used  is  150,000. 

C.  A.  Hooper,  a  lumberman  of  San  Fran- 
cisco, has  secured  an  option  on  80  acres  of 
water  front  property  of  the  Sacramento  & 
Sierra  Electric  Railway  Co.  at  Sacramento. 
The  railroad  company  retains  ten  acres  for 
its  terminal.  It  is  said  that  if  the  deal  is 
closed  Hooper  will  build  several  thousand 
feet  of  canal  and  docks,  the  earth  removed 
being  used  to  reclaim  the  entire  90  acres. 

The  Bureau  of  Harbor  Improvement  of 
Los  Angeles  has  directed  its  Engineer,  E.  D. 
Vincent,  to  prepare  plans  for  harbor  improve- 
ment work  which  will  involve  the  expenditure 
of  $650,000  during  January,  February  and 
March,  1912.  The  plans  will  provide  largely 
for  the  filling  of  the  Huntington  concession, 
the  establishment  thereon  of  permanent  im- 
provements in  the  way  of  wharves,  docks  and 
warehouses,  the  deepening  of  the  channel  be- 
tween Nie  Huntington  concession  and  the 
Miner  concession  and  other  improvements. 

Connecticut. 

Bids  as  follows  were  received  Nov.  2  by 
Capt.  A.  E.  Waldron,  U.  S.  Engineer,  New 
London  Conn,  for  drcging  (1)  65,000  cu.  yds. 
in  areas  fa),  (l>)  and  (<  I,  and  (2)  for  16,000 
CU  vd-  in  area  (d)  in  Bridgeport  Harbor: 
Maritime  Dredging  Co.,  New  York,  N.  Y., 
CI)  $0,155  per  CU.  yd.,  (2)  $0,155;  Taylor 
Dredging  Co.,  Jersey  City,  N.  J.,  ( I )  $0,149, 
(2)  $0,149;  John  II.  Gerrflh,  New  York,  M.  Y. 
i  recommended  for  acceptance ) ,  (ll  $0,133, 
(2)  $0,107. 

I  he  specifications  for  the  new  Allyn  House, 
a  modern  hostelry  of  ten  stories  to  contain 


275  rooms,  to  be  erected  at  Hartford,  have 
been  sent  to  builders  asking  for  figures.  The 
bids  are  to  be  in  by  Nov.  27.  Optional  bids 
from  the  contractors  are  called  for  in  gray 
canyon  sandstone  and  Indiana  limestone,  for 
the  first  two  stories,  and  the  remainder  to  be 
a  red-pressed  brick  or  *ancy  red  and  black 
brick.  Optional  bids  are  also  asked  for  on 
the  trimmings,  which  will  be  either  of  terra 
cotta  or  the  same  stone  as  the  first  two 
stories.  Samuel  M.  Green,  Inc.,  Springfield, 
Mass.,  are  the  architects. 

Delaware. 

Bids  as  follows  were  received  Nov.  4,  by 
Maj.  R.  R.  Raymond,  U.  S.  Engineer,  Wil- 
mington, Del.,  for  jetty  construction  at  the 
mouth  of  Mispillion  River,  Del. :  E.  J.  Doyle 
&  Co.,  Albany,  N.  Y,  $18.90  per  lin.  ft. ;  Tat- 
nall-Brown  Co.,  Wilmington,  Del.,  $12.35  per 
lin.  ft. 

District  of  Columbia. 

•{•Bids  will  be  received  until  1:30  p.  m.,  Nov. 
28,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  under  Canal  Cir- 
cular 663,  hose,  steel  and  manganese  steel  cast- 
ings, lumber  and  piles. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Nov.  21,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  664,  track  frogs,  iron  washers, 
solder,  stovepipe,  soil  pipe  fittings,  oilers,  wa- 
ter coolers,  asbestos  packing,  sash  cord,  coal 
tar,  lard  oil,  chrome  green,  umber  shipping 
tags  and  paper. 

Florida. 

■{•Bids  will  be  received  until  3  p.  m.,  Dec. 
27,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits,  wiring  and  interior  lighting  fixtures, 
of  the  Postoffice,  Court  House  and  Custom 
House  at  Miami,  Fla.  The  structure  will  have 
a  ground  area  of  7,200  sq.  ft.  and  will  be  of 
fireproof  construction  throughout,  stone  facing, 
tile  and  copper  roof. 

•$«l!ids  will  In   received  until  II  a.  m.,  Dec. 

2.  by  R.  C.  Hollyday.  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing 

ton,  I).  C.  for  repairs  of  two  conveyors  of 
coal  shed  A  at  Naval  Station,  Key  West,  Fla, 

Georgia. 

4*Bids  will  be  received  until  noun,  Nov.  17. 
by  City  of  Atlanta,  Ga.,  it  the  office  ol  !•  \ 

Dougherty,  Architect,  1033  Candlei  Hldg..  At- 
lanta, for  the  erection  of  a  brick  school  house 
located  on  Mayland  Ave.,  corner  Catharine 


St.  Plans  may  be  obtained  of  the  Architect 
upon  a  deposit  of  $20,000. 

Hawaii. 

•f»Bids  will  be  received  until  2  p.  m.,  Dec.  9, 
by  Commissioner  of  Lighthouses,  Bureau  of 
Lighthouse,  Washington,  D.  C,  for  furnishing 
the  metal  work  for  tower  of  Kilauea  Light 
Station,  Island  of  Kauai.  Hawaii. 

The  Hawaiian  Dredging  Co.,  Honolulu, 
T.  H.,  at  $0.56  per  cu.  yd.,  was  the  low  bid- 
der Oct.  12  for  dredging  in  Kahului  Harbor 
for  the  U.  S.  Government. 

Idaho. 

•J*Bids  will  be  received  until  2  p.  m.,  Nov. 
25,  by  Building  Commission,  J.  H.  Hawley, 
Chairman,  at  State  Treasurer's  Office,  Boise, 
Idaho,  for  the  mechanical  equipment  of  cap- 
itol,  as  follows:  Proposal  No.  1,  heating  and 
ventilation ;  No.  2,  plumbing  and  vacuum 
cleaning ;  No.  3,  electric  wiring,  clocks,  etc. ; 
No.  4,  elevators.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  architects,  Tourtel- 
lotte  &  Hummell,  Overland  building,  Boise, 
Idaho. 

Illinois. 

^•Bids  will  be  received  until  Mayor  and 
City  Council,  Geneva,  111.,  for  furnishing  the 
necessary  labor  and  materials  for  the  installa- 
tion of  a  steam  driven  electric  generating  unit 
for  the  city.  The  work  will  consist  of  furnish- 
ing engine  or  steam  turbine,  generator,  foun- 
dations for  the  same,  switchboard,  cabling 
from  generator  to  switchboard,  steam  separa- 
tor, condenser,  circulating  pump  and  piping  to 
the  same,  together  with  the  installation  of  a 
suitable  water  intake  from  the  river,  all  to  be 
erected  and  placed  in  service  in  accordance 
with  the  plans  and  specifications  on  file  in 
office  of  A.  L.  Stimple,  City  Clerk. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Nov.  21,  for  furnishing  and  de- 
livering 10,000  lbs.  of  No.  1  red  scrap  brass 
to  the  water  works  shops.  2301  S.  Ashland 
We,  All  brass  delivered  shall  be  free  from 
iron,  nickel,  silicon,  manganese,  etc.  Cash  or 
certified  check  for  one  hundred  dollars  must 
accompany  proposal. 

•f»Bids  will  be  received  by  Chas.  F.  Scyfer 
lich,  Fire  Marshal,  Chicago,  111.,  until  10  a.  m., 
Nov.  22,  for  furnishing  to  the  city  one  motor 
drive  (  I  wheel  drive)  85  ft.  quick  raising 
aerial  hook  and  ladder  truck  to  be  manufac- 
tured according  to  specifications  filed  with 
proposal  and  written  guarantee  as  to  efficiency 
of  apparatus,  ('ash  or  certified  check  for  live 
hundred  dollars  must   accompany  proposal. 

4*Bids  will  be  received  bj  ('has.  F.  Scyfcr- 
lich.  hire  Marshal.  Chicago,  III.,  until  II  a.  in  . 


tU  indicated  work  now  open  for  bids.     •'  indicates  a  contract  let  recently. 
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Nov.  22,  for  furnishing  and  delivering  to  the 
city  of  Chicago  1  combination  automobile 
(gasoline)  pumping  engine  equipped  with  hose 
box  to  carry  not  less  than  1,200  lin.  ft.  of  hose. 
Each  engine  submitted  shall  be  required  to 
undergo  the  following  tests:  No.  1 — Put  on 
2,300  ft.  lines  of  rubber  lined  cotton  covered 
hose  with  2  H/4-in.  smooth  bore  nozzles.  Run 
steady  for  1  hour  and  pump  600  U.  S.  gallons 
of  water  per  minute  against  a  pressure  of  120 
lbs.  Pressure  to  be  gaged  every  5  minutes 
with  Piezometer  gage.  No.  2 — Put  on  600  ft. 
cotton  covered  rubber  lined  hose,  run  steady 
for  1  hour  with  Piezometer  gage  at  end  ot 
nozzle  and  maintain  70  lbs.  pressure.  Cash  or 
certified  check  for  five  hundred  dollars  must 
accompany  proposal. 

•{•Bids  will  be  received  until  Nov.  20,  by 
Commanding  Officer,  Rock  Island  Arsenal, 
Rock  Island,  111.,  for  furnishing  and  deliver- 
ing at  Rock  Island  Arsenal,  3,000  revolver 
cartridge  belts,  model  1910. 

At  the  election  Nov.  7  the  City  of  Chicago 
voted  a  $1,000,000  bond  issue  for  a  new  west 
side  park.  A  new  park  of  154  acres  will  be 
opened  on  the  west  side.  The  proposed  site 
is  bounded  by  Central  Ave  on  the  east,  Aus- 
tin Ave.  on  the  west,  Adams  St.  on  the  north 
and  the  Metropolitan  elevated  tracks  on  the 
south.  The  work  will  be  under  the  direction 
of  the  West  Park  Board  of  which  William 
Kolacek,  Chicago,  is  President. 

The  Great  Lakes  Dock  &  Dredge  Co.,  133 
W.  Washington  St.,  Chicago,  111.,  has  submitted 
a  bid  of  $43.50  per  lin.  ft.,  and  $37.00  per  lin. 
ft.  as  an  alternate  bid  for  constructing  the 
dock  at  S.  Morgan  St.  and  the  30th  St.  Canal, 
to  the  Department  of  Public  Works,  city  of 
Chicago.  The  work  includes  the  removal  of 
the  present  dock,  pile  driving,  furnishing  ma- 
terials, etc.  L.  E.  McGann  is  Commissioner 
of  Public  Works.    Bids  opened  Oct.  27. 

Indiana. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
8,  by  J.  H.  Berry,  Commissioner  for  Marking 
Graves  of  Confederate  Dead,  Washington,  D. 
C,  for  furnishing  and  erecting  complete  upon 
foundation  in  Woodlawn  Cemetery,  Terre 
Haute,  Ind.,  a  monument  or  marker  of  crys- 
talline white  marble  or  white  or  light  gray 
granite  bearing  bronze  tablet. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
5,  by  Board  of  Spencer  County  Commissioners, 
Rockport,  Ind.,  for  the  construction  of  a  coun- 
ty infirmary.    J.  T.  White  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
24,  by  T.  G.  Kepner,  Trustee,  Jackson  town- 
ship, Hamilton  County,  Arcadia,  Ind.,  for 
material  and  labor  required  to  construct  a  high 
school  building. 

•{•Bids  will  be  received  until  1  p.  m.,  Nov. 
18,  by  Henry  Lawson,  Trustee,  Mill  Creek 
township,  Fountain  County,  Kingman,  Ind., 
for  alterations  and  additions  to  a  two-story 
school  building. 

•{•Bids  will  be  received  until  11 :30  a.  m., 
Nov.  17,  by  Board  of  Clay  County  Commis- 
sioners, Brazil,  Ind.,  for  the  construction  of 
bake  and  smoke  house  at  the  County  poor 
farm;  also  cement  walks.  E.  A.  Staggs  is 
County  Auditor. 

Jamaica. 

•{•Bids  will  be  received  until  Dec.  15.  by 
Director'  of  Public  Works,  Kingston,  Jamaica, 
for  furnishing  and  delivering  at  Kingston,  a 
twin-screw  sea-going  hopper  suction  dredger, 
capable  of  raising  at  least  100  cubic  yds.  of 
material  per  hour,  and  of  forcing  this  quantity 
through  3,000  ft.  of  shore  discharge  pipe.  The 
vessel  should  have  a  shallow  draft  and  a  hop- 
per capacity  of  between  300  and  400  tons,  and 
is  to  be  provided  with  a  rotary  cutter  adapted 
for  dealing  with  stiff  clay  and  heavy  soils  and 
so  arranged  as  to  enable  the  vessel  to  cut  its 
own  flotation.  It  should  be  capable  of  dredg- 
ing to  a  depth  of  36  ft.  and  of  pumping  either 
into  its  own  hopper  or  into  barges  alongside, 
or  of  discharging  direct  through  a  shore-deliv- 
ery pipe,  or  of  redischarging  from  hopper  or 
barges  through  pipe  line  to  the  shore.  Sep- 
arate tenders  are  also  required  for  3,000  lin. 
ft.  of  discharge  pipe  suitable  for  the  above 
vessel,  made  up  of  flexibly  connected  sections 


with  the  necessary  pontoons.  The  plant  is 
required  chiefly  for  the  dredging  of  river  bars 
and  the  reclamation  of  Swamp  Lands  on  the 
sea  coast  and  should  be  primarily  designed  for 
this  purpose.  The  vessel  is  to  be  delivered  at 
Kingston  provided  with  all  the  necessary  gear 
and  completely  fitted  out  ready  for  immediate 
service.  Offers  should  be  accompanied  by  a 
complete  detailed  specification  of  the  vessel, 
machinery  and  gear  and  the  officers  and  crew 
necessary  to  properly  work  same,  and  of  the 
rate  of  coal  consumption  when  in  efficient 
working  order. 

Maryland. 

•{•Bids  will  be  received  until  11 :30  a.  m., 
Dec.  1,  by  Commissioner  for  Marking  Graves 
of  Confederate  Dead,  Washington,  D.  C,  for 
furnishing  and  erecting  complete,  including 
foundation,  in  the  Fort  McHenry  section  of 
Loudon  Park  National  Cemetery,  Baltimore, 
Md.,  a  monument  or  marker  to  the  Confed- 
erate prisoners  of  war  who  died  at  Fort  Mc- 
Henry and  were  there  buried.  J.  H.  Berry  is 
Commissioner. 

Massachusetts. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
20,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Westfield,  Mass. 
The  structure  to  be  one-story'  and  basement, 
and  has  a  ground  area  of  approximately  4,350 
sq.  ft.,  and  of  fire-proof  construction  except 
roof ;  stone  and  granite  facings. 

Minnesota. 

The  Island  Creek  Coal  Co.  of  West  Vir- 
ginia will  build  a  coal  dock  at  West  Duluth 
and  has  purchased  property  lying  between  the 
site  of  the  Carnegie  Coal  Co.'s  dock  and  the 
Lesure  Lumber  Co.'s  sawmill.  The  company 
will  erect  a  coal  dock  during  the  winter  and 
be  ready  for  business  at  the  opening  of  navi- 
gation. The  company  handles  bituminous 
coal. 

Mississippi. 

Competitive  plans  from  architects  are  asked 
until  Dec.  15,  1911,  for  a  new  church  building 
to  cost  $65,000,  for  First  Methodist  Church, 
at  Jackson,  Miss.  Address  Rev.  A.  F.  Smith, 
pastor;  W.  H.  Watkins,  Chairman,  or  T.  P. 
Barr,  Secretary,  Jackson. 

New  Jersey. 
•{•Bids  will  be  received  until  2  p.  m.,  Dec. 
16,  by  Commander  H.  O.  Stickney,  U.  S.  Navy, 
Lighthouse  Inspector,  Philadelphia,  Pa.,  for 
furnishing  material  and  labor  necessary  for  the 
complete  concrete  filling  of  foundation  and 
erection  of  the  superstructure,  etc.,  of  Miah 
Maul  Shoal  Light  Station,  Delaware  Bay,  N.  J. 
Official  advertisement  will  be  found  elesewhere 
in  this  issue. 

New  Mexico. 

W.  A.  Wilson,  C.  E.,  Roswell,  N.  Mex.,  is 
preparing  plans  and  specifications  for  a  re- 
inforced concrete  dam  200  ft.  long  and  23 
ft.  high  to  be  built  across  the  Delaware  River 
at  Red  Bluff,  south  of  Carlsbad  and  north  of 
Pecos  City. 

New  York. 

•{•Bids  are  asked  until  noon,  Nov.  27,  by 
Col.  W.  M.  Black,  U.  S.  Engineer,  39  White- 
hall St.,  New  York  City,  for  removing  ob- 
structions in  Middle  Reef  in  Hell  Gate,  Middle 
Ground  off  Sunken  Meadow  and  in  channel 
between  North  and  South  Brother  Islands, 
East  River,  New  York.  The  actual  total  areas 
to  be  cleared  of  all  obstructions  to  a  depth 
of  26  feet  below  mean  low  water,  and  the 
estimated  amount  of  material  to  be  removed 
from  each  of  the  localities,  are  as  follows. 
Middle  Reef. — The  actual  total  area  to  be 
cleared  of  all  obstructions  is  185,668  sq.  ft., 
and  the  amount  of  all  classes  of  material  to 
be  removed  therefrom  is  estimated  at  6,483 
cu.  yds.,  place  measurement.  The  amount  of 
money  available  for  payment  of  contractor's 
estimates  is  $200,000.    Middle  Ground.— The 


actual  total  area  to  be  cleared  of  all  obstruc- 
tions is  272,055  sq.  ft.,  and  the  amount  of  all 
classes  of  material  to  be  removed  therefrom 
is  estimated  at  28,064  cu.  yds.,  place  measure- 
ment. The  amount  of  money  available  for 
payment  of  contractor's  estimates  is  $200,000. 
Channel  between  North  and  South  Brother 
Islands. — The  amount  of  material  to  be  ex- 
cavated and  disposed  of,  other  than  bowlders 
%  cu.  yd.  in  size  or  larger,  and  ledge  rock, 
is  estimated  at  21,000  cu.  yds.,  scow  measure- 
ment ;  of  bowlders  %  to  2  cu.  yds.  in  size  is 
estimated  at  50  cu.  yds.,  solid  measurement; 
and  of  ledge  rock  is  estimated  at  14,200  cu. 
yds.,  place  measurement.  The  amount  of 
money  available  for  payment  of  contractor's 
estimates  is  $175,000.  The  material  to  be  re- 
moved in  Middle  Reef  is  believed  to  be  ledge 
rock  composed  mainly  of  granite,  and  prob- 
ably a  comparatively  small  amount  of  broken 
rock;  in  Middle  Ground  it  is  believed  to  be 
ledge  rock  composed  of  granite  and  gneiss, 
with  a  comparatively  small  quantity  of  over- 
lying broken  rock,  the  result  of  previous 
work ;  and  in  the  channel  between  North  and 
South  Brother  Islands  it  is  believed  to  be 
mud,  sand,  gravel,  clay,  hard  packed  material, 
ledge  rock  composed  mainly  of  gneiss,  and 
probably  granite  or  gneiss  bowlders. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec.  14, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  reconstruction,  etc.,  including  plumbing, 
of  the  U.  S.  Marine  Hospital  at  Stapleton, 
Staten  Island,  New  York.  The  work  consists 
of  the  construction  of  two  three-story  wings 
having  total  ground  area  of  1,150  sq.  ft.,  re- 
constructing the  entire  interior  of  the  old 
building  and  adding  a  fourth  story  to  a  por- 
tion thereof. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
28,  by  Martin  E.  McClary,  President,  Board  of 
Trustees.  New  York  State  Hospital  for  Tuber- 
culosis, Raybrook,  N.  Y.,  for  fire  escapes  and 
fire  walls  at  the  New  York  State  Hospital, 
Raybrook.  Drawings  and  specifications  may- 
be consulted  and  blank  forms  of  proposal  ob- 
tained at  the  New  York  State  Hospital  for 
Tuberculosis,  Raybrook,  N.  Y..  and  at  the 
office  of  the  State  Architect.  Complete  sets 
of  plans  and  specifications  will  be  furnished 
prospective  bidders  upon  reasonable  notice  to 
and  in  the  discretion  of  the  State  Architect, 
Franklin  B.  Ware,  Albany,  N.  Y. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Nov.  20,  by  Joseph  Johnson,  Fire  Commis- 
sioner, Borough  of  Manhattan,  New  York 
City,  for  furnishing  the  necessary  labor  and 
material  necessary  for  the  construction  of  a 
new  building  for  a  hook  and  ladder  company 
at  191  Fulton  St. 

•{•Bids  will  be  received  until  noon,  Nov.  21, 
by  George  Cromwell.  President  of  the  Bor- 
ough of  Richmond.  New  York  City,  for  fur- 
nishing necessary  labor  and  material  for  the 
construction  of  a  concrete  retaining  wall,  gate- 
ways, gates  and  appurtenances  at  the  Clifton 
Destructor  property,  Tompkins  Ave.,  Clifton. 
Borough  of  Richmond. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Nov.  20,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  the  fire  de- 
partment two  second  size  steam  fire  engine 
boilers  for  Ahren's  engines.  Edgar  Kuemmel 
is  Deputy  Commissioner  of  Public  Works. 

®The  State  Commission  for  the  contruction 
of  new  prisons,  Albany,  N.  Y.,  has  approved 
the  award  of  the  contract  for  the  erection  of 
part  of  the  buildings  of  Great  Meadow 
prison  at  Comst°cks  to  Attilio  Pasquini  of 
Albany  and  New  York  at  $248,000.  The  com- 
mission reserved  the  right  to  accept  the  whole 
bid  of  $448,000  of  Mr.  Pasquini  at  any  time 
before  Sept.  1,  1912. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Dec.  7, 
by  Maj.  J.  C.  Oakes.  U.  S.  Engineer,  415  Cus- 
tom House,  Cincinnati.  O..  for  constructing  in 
concrete  guard  crib,  guide  and  guard  walls 
and  revetment  in  Muskingum  River. 

The  citizens  of  Cleveland  have  voted  to 
issue  $2,000,000  of  bonds  for  a  municipal  elec- 
tric light  plant. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Oregon. 

•J*Bids  will  be  received  until  3  p.  m.,  Dec. 
7,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  for  the  construction 
of  a  2-story  and  basement  building  of  4,700 
sq.  ft.  ground  area,  stucco  faced,  with  stone 
and  terra-cotta  trimming,  tin  roof,  and  non- 
fireproof,  except  first  floor  (including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  and  lighting  fixtures),  for 
the  United  States  post  office  at  Albany,  Ore., 
in  accordance  with  drawings  and  specifica- 
tions, copies  of  which  may  be  obtained  from 
the  custodian  of  site  at  Albany,  Ore.,  or  at 
this  office,  at  the  discretion  of  the  Supervising 
Architect. 

Pennsylvania. 

At  the  recent  election  the  citizens  of  Phila- 
delphia voted  in  favor  of  the  amendment  to 
the  Constitution  increasing  the  borrowing  ca- 
pacity to  permit  the  city  to  build  subways, 
improve  the  wharves  and  reclaim  waste  lands. 
It  is  believed  that  the  coming  administration 
will  attempt  to  float  a  loan  of  $6,000,000,  and 
that  a  subway  will  be  built  in  Broad  St.  from 
League  Island  to  Logan  Station  by  the  city 
for  leasing  purposes. 

Texas. 

•J*Bids  will  be  received  until  noon,  Dec.  1, 
by  Maj.  G.  P.  Howell,  U.  S.  Engineer, 
Charleston,  S.  C,  for  constructing  and  de- 
livering two  steel  hulls  and  boilers  for  stern 
wheel,  combination  bucket  dredge  and  snag- 
boats  Pedee  and  Wateree. 

Washington. 

®The  Weymouth  Construction  Co.,  610 
15th  Ave.,  N.  Seattle,  Wash.,  has  been  award- 
ed a  contract  amounting  to  about  $125,000  for 
alterations  to  the  Washington  St.  Pier  1  of 
the  Northern  Pacific  Ry.  The  work  includes 
raising  the  roof  of  the  100x800-ft.  structure 
and  constructing  a  balcony  the  entire  length 
of  both  sides  of  the  dock,  to  be  used  for  office 
purposes. 

The  City  Engineer  of  Pasco,  Wash.,  is  pre- 
paring plans  for  tjie  public  docks  to  be  erect- 
ed on  property  recently  acquired  by  the  city. 

Canada. 

It  is  understood  that  the  new  Minister  of 
Public  Works  of  Canada,  F.  D.  Monk, 
Ottawa,  will  resubmit  to  the  Cabinet  Council 
the  recommendation  made  last  spring  by  the 
former  Minister  of  Public  Works  for  a  Par- 
liamentary vote  of  approximately  $3,000,000 
to  enable  a  beginning  to  be  made  next  year 
on  the  construction  of  the  Georgian  Bay  Ca- 
nal. However,  the  inclusion  of  the  item  in 
the  first  draft  of  estimates  for  the  coming 
fiscal  year,  does  not  necessarily  mean  that 
the  Government  has  already  definitely  de- 
cided to  proceed  at  once  with  the  long-mooted 
project.  Two  members  of  the  Cabinet  Coun- 
cil are  understood  to  be  in  favor  of  going 
ahead  with  the  canal  next  year,  as  the  first 
big  undertaking  of  the  new  Government.  But 
the  question  has  yet  to  be  carefully  consid- 
ered by  the  Cabinet.  It  is  understood  that 
the  wisdom  of  committing  the  country  to  an 
expenditure  of  upwards  of  $100,000,000  with 
the  National  Transcontinental  Railway  still 
unfinished,  with  the  Hudson  Bay  Railway  de- 
manding an  expenditure  of  some  $30,000,001! 
within  the  next  four  years,  and  with  the  pro- 
posed Welland  Canal  enlargement  demanding 
another  $30,000,000,  is  gravely  doubted  by  the 
other  Ministers. 

The  citizens  of  Winnipeg,  Man.,  will  on 
Dec.  8  vote  on  the  following  by-laws:  To 
raise  $600,000  for  a  new  exhibition  site;  to 
raise  $600,000  for  the  erection  of  new  schools: 
to  raise  $300,000  for  a  civic  office  building  on 
Mm   nrc-cnl  market  site. 

The  City  Council  of  Toronto,  Ont.,  will 
hold  a  special  meeting  Nov.  20  to  consider  tin- 
question  of  submitting  to  the  ratepayers  on 
Jan.  I  a  by  law  to  raise  another  $1,500,000  for 
the  completion  of  hydroelectric  system.  The 
oripin.il  amount  voted  bv  the  taxpayers  was 

$2,750,o(io  and  the  $1,500,000  will  be  an  addi- 
tional sum,  making  a  grand  total  of  $1,250,000 
for  the  eost  of  the  civic  electric  plant. 


TRADE  NOTES. 

Best  Manufacturing  Co.  of  Pittsburgh,  Pa.,  has 
appointed  C.  L.  Stiekney  &  Co.  as  their  repre- 
sentatives in  the  states  of  Washington  and  Ore- 
gon, with  headquarters  at  108  White  building. 
Seattle,  Wash. 

Best  Manufacturing  Co.,  of  Pittsburgh,  Pa., 
has  appointed  Mr.  Charles  E.  Hague  as  Phila- 
delphia representative,  with  headquarters  at  1510 
Land  Title  building.  He  is  to  have  charge  of 
eastern  Pennsylvania,  Baltimore  and  Washing- 
ton territory. 

Mr.  W.  P.  Sullivan,  formerly  superintendent 
of  the  Alabama  Consolidated  Coal  &  Iron  Co.,  of 
Birmingham.  Ala.,  has  purchased  a  half  interest 
in  the  manufacturers'  agency  business  of  Joseph 
A.  Bell  &  Co.,  of  Richmond,  Va.  This  company, 
besides  representing  the  foremost  manufacturers 
of  machinery  and  contractors'  and  builders 
equipment  and  supplies,  will  enter  the  engineer- 
ing field,  and  Mr.  Sullivan  will  have  entire 
charge  of  this  department. 

The  Blake  &  Knowles  Steam  Pump  Works, 
115  Broadway,  New  York  City,  has  supplied  tne 
Atlantic  Creosoting  &  Wood  Preserving  Works 
at  Norfolk,  Va.,  with  an  entire  new  equipment 
of  pumps  to  replace  those  destroyed  recently  by 
a  fire  at  the  works.  The  equipment  consisted 
of  one  carload,  and  was  shipped  in  three  days 
after  the  order  was  placed.  These  pumps  con- 
sisted of  vacuum  pumps,  pressure  pumps  ana 
tank  pumps  for  handling  creosoted  oil  and  also 
a  large  air  compressor. 

Announcement  has  been  made  that  the  Hy- 
man-Michaels.  Co.  have  succeeded  to  the  relay- 
ing rails,  railroad  equipment  and  scrap  iron  bus- 
iness of  the  Block-Pollak  Iron  Co.  Mr.  Joseph 
Hyman  and  Mr.  Joseph  Michaels,  who  for  many 
years  were  officers  of  the  Block-Pollak  Iron  Co., 
will  conduct  the  affairs  of  the  Hyman-Michaels 
Co.  The  same  business  methods  and  policies  as 
conducted  by  the  Block-Pollak  Iron  Co.  will  be 
carried  out  by  the  new  concern.  Offices  will  be 
maintained  at  the  old  location,  533  to  537  Peoples 
Gas  building,  Chicago. 

The  Institute  of  Industrial  Research,  Wash- 
ington, D.  C,  announces  the  organization  ana 
equipment  of  a  division  of  roads  and  pavements 
which  will  be  under  the  supervision  of  Mr.  Pre- 
vost  Hubbard,  whose  services  have  recently 
been  secured  as  chief  of  this  division  of  the 
institute.  Mr.  Hubbard  is  well  known  througli 
his  connection  during  the  past  seven  years  with 
the  U.  S.  Department  of  Agriculture,  in  which 
he  served  first  as  assistant  chemist  and 
later  as  chief  chemist  of  the  Office  of  Public 
Roads.  He  is  the  author  of  "Dust  Preventives 
and  Road  Binders"  and  of  a  number  of  govern- 
ment publications  having  to  do  with  the  exami- 
nation and  use  of  bituminous  road  materials. 

Plans  are  steadily  developing  for  the  organi- 
zation of  an  association  of  manufacturers  of 
road  material  and  machinery  at  the  Richmond 
Congress  of  the  American  Association  for  High- 
way Improvement  to  be  held  at  Richmond,  Va., 
Nov.  20-23.  A  draft  of  the  constitution  and  by- 
laws has  been  prepared  for  submission  to  the 
manufacturers'  session  on  the  second  day  of  the 
congress.  This  association  will  be  affiliated  with 
the  parent  American  association.  It  is  probable 
that  an  organization  of  road  contractors  on  simi- 
lar lines  will  also  be  formed  at  Richmond.  The 
manufacturers'  committee,  co-operating  with 
the  American  Association,  reports  that  two- 
thirds  of  the  Richmond  convention  fund  of  $2,500 
has  been  subscribed.  The  committee  in  its  re- 
port also  refers  to  the  very  general  adherence 
of  manufacturers  to  the  program  of  non-par- 
ticipation in  convention  exhibits,  while  advocat- 
ing co-operation  in  eveiy  other  practicable  way 
with  good  roads  organizations.  It  is  apparen'. 
the  manufacturers'  committee  says,  that  the 
Richmond  convention  will  be  the  largest  and 
most  influential  good  roads  gathering  ever  held 
in  this  country,  and  a  large  representation  of  the 
commercial  side  of  the  movement  is  assured. 

The  owners  of  The  Bucyrus  Co.,  in  association 
with  strong  eastern  hanking  interests,  have  just 
completed  a  plan  of  recapitalization.  The  stock 
of  the  company  will  be  Increased  to  $10,000,000 
authorized,  $8,000,000  issued.  For  some  years  it 
has  been  evident  to  Mr.  Hells  and  his  associates 
that  with  its  rapidly  Increasing  business  the 
company  must  add  to  Its  plant  and  equipment 
New  shops  are  now  being  erected  at  Evansville. 
Ind.,  which  will  be  owned  and  operated  by  the 
company,  in  addition  to  Its  plant  at  South  Mil- 
waukee. The  plant  site  comprises  70  acres,  and 
il  is  expected  thai  Ihe  new  -Imps  will  employ 
l.Ooo  men.  Large  purchases  have  been  made  of 
material  and  patterns  for  the  manufacture  ol 
wire  rope  shovels,  which,  as  well  as  chain  shov- 
els, will  be  built  at  Kvansvlllc.  The  company 
now  builds  dredges  of  all  sizes  and  types, 
Wreck  lug  cranes,  pile  drivers,  drag  line  excavat- 
ors, ballast  plow  unlnadors  and  steam  shovel* 
of  the  heavier  lytic,  for  which  It  has  a  World- 
wide reputation  II  proposes  to  bring  out  a  full 
line  of  light  revolving  shovels,  weighing  up  to 
40  tons,  and  It  will  also  lake  up  the  manufac- 
ture of  other  types  Of  earth-handling  and  ex- 
cavallng  machinery.  The  company  also  pro- 
poses hereafter  to  give  more  active  all. -nil. mi  In 
Hie  development  of  export  biiHlness  The  per 
■Onnel  of  Ihe  new  company  will  be  as  follows: 
Mr.  Hells,  who  has  been  president  of  the  former 
company  since  Its  organization,  will  be  chairman 
of  Hie  hoard  of  direr-lorn;  Mr.  Win.  W.  Cole- 
man will  ho  president:  Ml'.  10.  K.  Swlgart.  vice 
president     Mr   ' '•    A.  Morlson.  secretary,  and  Mi- 


Dan  P.  Eells,  treasurer.  The  board  of  directors 
will  include  the  following  well  known  men:  Mr. 
H.  P.  Eells.  former  president  of  The  Bucyrus 
Co.;  Mr.  C.  H.  Cutler,  president  of  the  Ameri- 
can Brake  Shoe  &  Foundry  Co.,  New  York;  Mr. 
W.  H.  Marshall,  president  of  the  American  Lo- 
comotive Co.,  New  York;  Mr.' A.  H.  Lockett,  ol 
Pomroy  Brothers,  bankers,  New  York;  Mr.  Win. 
W.  Coleman,  foimer  vice-president  of  The  Bu- 
cyrus Co.;  Mr.  D.  N.  Pomroy,  vice-president  of 
the  Bankers'  Trust  Co.,  New  York;  Mr.  E.  K. 
Swigart,  former  vice-president  of  The  Bucyrus 
Co.;  Mr.  G.  W.  McGarrah,  president  of  the  Me- 
chanics and  Metals  National  Bank,  New  York; 
Mr.  H.  H.  Dean,  of  Edward  B.  Smith  &  Co., 
bankers,  Philadelphia;  Mr.  G.  F.  Steedman, 
president  Curtis  Mfg.  Co.,  St.  Louis,  Mo.;  Mr. 
J.  B.  Terbell,  vice-president  of  the  American 
Brake  Shoe  &  Foundry  Co.,  Chicago;  Mr.  Dan 
P.  Eells,  former  treasurer  of  The  Bucyrus  Co. 


PROPOSALS 


BASCULE  BRIDGE. 

New  Orleans,  Nov.  S,  1911. 

Pursuant  to  Ordinance  No.  7444,  N.  C. 
S..  sealed  proposals  will  be  received  at 
this  office  until  11  o'clock  a.  m.,  Thurs- 
day, Dec.  28,  1911,  for  the  erection  of  a 
Strauss  trunion  bascule  bridge  over  the 
Carondelet  Walk  Canal  on  the  axis  of 
Hagan  avenue,  in  accordance  with  plans 
and  specifications  on  file  in  the-  office  ol 
the  City  Engineer.  Deposit,  $1,000,  witn 
the  City  Treasurer,  and  his  receipt  or  cer- 
tified check  enclosed  with  bid.  Bond,  2a 
per  cent  of  the  contract  price.  The  City 
Engineer  will  furnish  bidders  with  a  blank 
form  of  proposal.  No  proposal  will  be 
considered  unless  submitted  on  such  form. 
Bidders  must  have  paid  their  city  license 
in  order  that  their  bids  may  be  accepted. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 

CHAS.  R.  KENNEDY, 
Comptroller. 


MACADAM  ROAD. 

Winona,  Minn.,  Nov.  G,  1911. 

The  County  Commissioners  of  Winona 
County,  Minnesota,  expect  to  call  for  bids, 
on  or  about  Jan.  10,  1912,  for  over  twenty 
miles  of  macadam  road,  under  the  State 
Rural  Highway  Law.  Therefore  this  in- 
formal notice  to  contractors  is  given  at 
this  time,  that  interested  contractors  may 
look  over  the  ground  at  once,  betore 
weather  conditions  are  such  as  to  inter- 
fere with  their  being  able  to  properly  see 
the  ground. 

Plans  and  specifications  are  now  on  file 
in  the  office  of  the  County  Auditor. 

JOS.  W1NCZEWSKI, 

County  Auditor. 

ROADS  CONSTRUCTION. 

Scaled  bids  will  be  received  by  the 
Highway  Commissioners  of  District  No.  2, 
Rankin  County,  Miss.,  up  to  12  m.,  Dec. 
4,  1911,  for  constructing  and  improving  65 
miles  of  public  roads.  Estimated  cost, 
$25,500.  Work  includes  75,000  cu.  yds.  of 
earth  and  1,000  cu.  yds.  of  soft  rock  and 
2S.000  sq.  yds.  sand-clay  surface.  Plans 
and  specifications  on  file  at  the  office  of 
J.  A.  Hammack,  Engineer,  Brandon,  Miss. 


SEALED  PROPOSALS  will  be  received 
at  the  office  of  the  Lighthouse  Inspector, 
Philadelphia,  Pa.,  until  2  o'clock  p.  m.. 
December  lti,  1911,  and  then  opened,  for 
furnishing  material  and  labor  of  all  kinds 
ncccssan  lo  complete  concrete  tilling  ol 
foundation  and  creel  the  superstructure, 
etc..  of  Miah  Maul  Shoal  Light  Station. 
Delaware  Hay,  New  Jersey,  In  accordance 
with  specifications,  copies  of  which,  with 
blank  proposals  and  oilier  information, 
may  be  had  upon  application  to  Com- 
mando II.  C.  Sllckney,  V.  S.  Navy,  In- 
spector. 

MISSISSIPPI  ItlVlOR  COMMISSION. 
1st  and  2d  Districts.  U.  S.  Knglneer  Of- 
fice. Memphis,  Tonn..  October  2,r>,  1911. 
Scaled  proposals  for  furnishing  one  loco- 
motive crane  will  be  received  at  this  of- 
fice until  12  o'clock,  noon,  November  24, 
1911.  and  (hen  publicly  opened.  Infor- 
mation on  application.  Clark  S.  Smith. 
MnJ.  Hnirs. 


indicate*)  work  now  open  for  bids     •'  indicates  a  contract  let  recently. 
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About  the  most  encour- 

The  Doings    as'm«  .  1K?S   of   tht  paust 
°      week  is  the  report  that  the 
of  St.  Louis  &  San  Francisco 

the  Week  ^-  ^  anc'  tne  Louisville  & 
Nashville  R.  R.  had  se- 
cured joint  control  of  the 
New  Orleans,  Mobile  &  Chicago  R.  R.  and 
would  at  once  proceed  to  build  120  miles  of 
new  track  to  give  the  Frisco  a  through  route 
from  Chicago  to  New  Orleans.  Aside  from 
the  above  there  have  been  but  few  develop- 
ments during  the  past  few  days  regarding 
probable  railroad  construction  work.  In  Geor- 
gia the  Gainesville  &  Northern  R.  R.  Co.,  a 
new  company,  is  taking  bids  on  grading  for  a 
35-mile  line  from  Gainesville  to  Blue  Ridge 
Mountains.  It  is  also  possible  that  the  At- 
lantic Coast  Line  Ry.  will  have  work  started 
shortly  on  92  miles  of  connecting  links  for 
its  short  line  from  Albany,  Ga.,  to  Tampa, 
Fla. 

The  Public  Service  Commission  of  New 
York  City  is  readvertising  for  bids  for  the 
construction  of  Section  9  of  the  Lexington 
Ave.  subway  in  New  York.  Bids  on  this 
work  were  taken  in  September,  1910,  the 
Bradley  Contracting  Co.  at  $2,447,480  being 
the  only  bidder. 

In  the  way  of  ditch  work  the  largest  job 
for  which  bids  have  been  asked  in  the  past 
few  days  appears  to  be  the  work  for  the 
Skunk  River  Drainage  District  No.  5  of  Jas- 
per County,  la.  This  work,  bids  for  which 
will  be  opened  Dec.  20,  calls  for  cutting  a 
continuous  new  channel  for  the  South  Skunk 
River.  The  channel  is  to  be  about  110,318  ft. 
long,  30  ft.  wide  in  the  bottom,  with  side 
slopes  of  Vz  to  1  and  an  average  depth  of 
about  11  ft.  with  a  maximum  depth  of  about 
16  ft.  The  estimated  excavation  is  1,500,000 
cu.  yds. 

A  considerable  amount  of  grade  crossing 
work  is  contemplated  at  New  York  City  and 
vicinity  next  year.  The  New  York  State 
Public  Service  Commission,  First  District, 
New  York  City,  is  to  ask  the  state  legislature 
at  its  winter  session  to  appropriate  $1,000,000 
for  the  elimination  of  dangerous  railroad- 
highway  crossings  in  New  York  City.  As  the 
city  and  state  each  pay  one-quarter  of  the 
cost  of  grade  crossing  removal  and  the  rail- 
road corporation  benefited  by  the  improve- 
ment pays  one-half,  the  request  of  the  state 
shows  that  the  public  service  commisison  has 
plans  for  spending  $4,000,000  in  this  line  of 
developments  next  year.  The  commission  has 
been  investigating  grade  crossing  conditions 
for  many  months  and  has  practically  com- 
pleted a  list  with  detailed  plans  of  all  the 
dangerous  crossings  in  the  five  boroughs.  The 
dangerous  places  are  chiefly  in  Queens, 
Brooklyn  and  Richmond.  The  most  extensive 
work  planned  is  along  the  Montauk  division 
of  the  Long  Island  railroad.  There  is  much 
work  planned  also  in  Flushing. 

The  state  of  Texas,  continues  to  go  ahead 
with  its  road  construction  program.  Among 
the  road  news  of  the  past  few  days  from  that 
state  are  the  following:  Petitions  are  being 
circulated  in  Victoria  precinct,  Victoria  Coun- 
ty, Tex.,  for  an  election  for  a  bond  issue  for 
road  improvement  purposes  to  the  amount  of 
$200,000.— The  Victoria  County  Commission- 
ers' Court.  Victoria,  was  presented  with  a 
petition  calling  for  an  election  for  a  $40,000 
bond  issue  for  road  improvement  of  the  Mis- 
sion alley  district. — Bonds  amounting  to 
$100,000  have  been  authorized  for  the  con- 
struction of  gravel  roads  in  McGregor  dis- 
trict, McLennan  County,  Tex. — The  Board  of 
Reeves  County  Commissioners,  Pecos,  Tex., 


has  been  petitioned  to  call  an  election  for  the 
purpose  of  voting  on  the  issuance  of  bonds 
to  the  amount  of  $100,000  for  the  construc- 
tion of  good  roads. — The  County  Commis- 
sioners' Court,  Wichita  Falls,  Tex.,  on  Nov. 
13  ordered  the  issuance  of  $150,000  worth  of 
road  bonds  voted  by  Precinct  No.  1,  which 
includes  the  city. 


The   city   of   Chicago  is 
contemplating     two  great 
Getting  Its     improvements.        One  of 
Monev's       these  is  the  construction  of 
w     ~.  subways  and  the  other  is 

wortn.        tjle  building  of   a  harbor. 

The  first  named  work  has 
been  placed  in  charge  of  a  commission  of 
three  engineers,  who  are  now  working  on  the 
plans.  Last  week  Mayor  Harrison  sent  a 
message  to  the  city  council  suggesting  that 
the  work  of  preparing  plans  for  piers  and 
docks  for  the  harbor  be  intrusted  to  the  sub- 
way commission.  The  princioal  argument  of 
the  mayor  in  support  of  the  suggested  arrange- 
ment was  that  it  would  involve  no  additional 
salaries  since  the  work  could  be  done  with- 
out extra  expense  to  the  citv  by  the  engineers 
appointed  to  deal  with  the  subway  problem. 
Possibly  it  is  the  mayor's  idea  that  the  mem- 
bers of  the  subway  commission  by  cutting 
down  the  length  of  their  lunch  hour  will  be 
able  to  find  time  to  work  out  plans  for  a 
comprehensive  harbor  improvement  which  will 
call  for  the  expenditure  of  many  millions  of 
dollars. 


An  interesting  description 
of   the   first   railroad  con- 
The  First      structed  in  China  is  given 
Railroad       '3y  Prof.  Frank  A.  Foster 
p,,  .  in    a   recent   issue   of  the 

in  Cnma.  Journal  of  the  Worcester 
Polytechnic  Institute.  In 
1878  the  China  Merchants  Steam  Navigation 
Co.  attempted  to  open  up  coalfields  at 
Tangshan,  some  80  miles  northeast  from 
Tientsin,  Attempts  were  made  to  secure  the 
sanction  of  the  government  for  building  a 
railroad  from  this  coalfield  to.  tidewater  at 
Petitang,  a  distance  of  29  miles.  These  at- 
tempts were  unsuccessful  so  the  company 
was  obliged  to  dig  a  canal  from  a  place 
about  five  miles  from  the  coal  mine  to  Peh- 
tang  and  haul  its  coal  to  the  head  of  the 
canal  in  mule-drawn  cars  on  a  narrow  gage 
rairoad.  It  was  finally  decided  to  substitute 
a  small  locomotive  for  the  mules  and  the 
narrow  gage  line  was  quietly  widened  to  4 
ft.  8%  ins.  and  the  resident  engineer  began 
to  look  around  for  available  material  for  a 
locomotive.  This  he  found  by  taking  the 
boiler  and  other  parts  from  an  old  upright 
hoisting  engine.  For  wheels  he  took  some 
ordinary  cast  iron  wheels  from  a  scrap-iron 
pile.  The  frame  for  the  engine  was  made 
from  channel  iron  from  the  head  gear  of  one 
of  the  shafts  of  the  mine.  The  parts  were 
assembled  and  finally  at  an  expenditure  of 
about  $400  gold,  the  "Rocket  of  China"  was 
made  ready  for  its  first  trip.  Meanwhile  the 
officials  at  Pekin  had  got  wind  of  what  was 
being  done  and  ordered  the  work  stopped.  A 
commission  was  also  appointed  to  come  to 
Tangshan  and  investigate.  Warning  was  had 
of  the  coming  of  the  commission  and  the 
locomotive  was  buried  in  the  ground,  so  that 
when  the  investigators  reached  the  place, 
there  was  nothing  to  investigate.  The  com- 
pany resumed  negotiations  with  the  govern- 
ment and  after  some  time  dug  up  the  "mon- 
ster and  restored  him  to  life  once  more.-'  The 
locomotive  was  then  put  to  work  on  the  few 
29 


miles  of  tramway  from  the  mine  to  the  canal 
head,  and  no  serious  opposition  occurring,  the 
road  was  extended  a  little  further  to  connect 
another  mine.  The  former  opposers  of  the 
road  came  gradually  to  appreciate  its  value, 
and  finally  the  government  itself  took  up  the 
idea  of  building  a  railroad  to  Shanhaikman. 
In  this  way  the  opportunity  came  to  the  orig- 
inators of  the  little  coal  road  to  extend  furth- 
er its  usefulness  and  with  the  sanction  of  the 
government  instead  of  its  opposition.  From 
this  small  beginning  the  present  system  of 
railways  of  the  government  was  built  up,  un- 
til now  there  are  several  thousand  miles  of 
road  already  in  operation,  and  many  more  in 
contemplation. 


The  prevention  of  munic- 
ipal waste  and  corruption 
Municipal  '1-v  tne  election  of  experts 
Fvn„r£.  for  the  heads  of  city  de- 
xl-xIjci  is.  partments  was  the  keynote 
of  an  interesting  paper  pre- 
sented by  Mr.  Richard  H. 
Dana  at  the  recent  convention  of  the  Munici- 
pal League  at  Richmond,  Va.  The  desirability 
of  taking  out  of  politics  municipal  patronage, 
municipal  franchises,  municipal  contracts,  en- 
forcement of  laws  and  regulations  and  the 
purchase  of  municipal  supplies,  will  be  readily 
admitted.  To  do  this  Mr.  Dana  would  place 
these  municipal  riches  in  the  hands  of  ex- 
perts, the  experts  being  given  sufficient  pow- 
er, independence  and  length  of  tenure  to  keep 
them  free  from  the  exigencies  of  passing 
politics.  To  select  these  experts,  Mr.  Dana 
suggests  that  they  should  as  a  rule  enter  the 
lower  part  of  the  expert  service  of  the  mu- 
nicipalities through  civil  service  examinations 
and  gradually  reach  the  higher  position  by 
promotion.  In  cases  where  no  one  in  the 
subordinate  service  was  of  large  enough  cali- 
ber to  fill  the  higher  positions  original  appoint- 
ment from  outside  would  be  made.  These 
higher  positions,  it  was  suggested,  could  be 
tilled  through  the  civil  service  methods  which 
have  frequently  been  successfully  used  in  na- 
tional, state  and  municipal  service,  namely, 
by  thorough  inquiry  into  the  education,  train- 
ing and  achievements  of  the  various  candi- 
dates, which  inquiry  is  conducted,  not  by  the 
commissioners  of  the  regular  office  alone,  but 
by  independent  experts  of  the  kind  required 
for  the  position  to  be  filled.  Should  the  plan 
of  securing  experts  be  adopted  Mr.  Dana  be- 
lieves that  cities  would  secure  for  permanent 
heads  of  departments  experienced  men  of 
high  character  and  training  and  tenure  based 
on  merit  and  fitness,  and  finally  the  removing 
of  all  political  plunder  from  politics. 


John    Alexander  Dowie, 
the    self-anointed  prophet 
Cement  Side-   Elija      the      Second.  the 
walks  in      .<-^»Hler  of  Zion  City,  111 
y  is  dead,  but  his  spirit  still 

z,ion.  goes  marchjng  on.  Recently 

the  Board  of  Aldermen  of 
the  city  decided  to  construct  cement  side- 
walks. This  action  met  with  the  disapproval 
of  some  of  the  followers  of  Dowie,  and  one 
of  them  filed  a  petition  with  the  Board  object- 
ing to  the  proposed  work  because  "Christ 
never  walked  on  cement  and,  therefore,  would 
avoid  Zion  City  on  his  approaching  second 
coming  to  earth."  Another  follower  also  en- 
deavored to  obtain  Dowie's  opinion  on  the 
matter  by  sleeping  for  three  nights  on  the 
prophet's  grave.  Elijah  the  Second,  however, 
refused  to  commit  himself,  and  all  the  satis- 
faction his  follower  obtained  was  a  severe 
attack  of  rheumatism. 
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Alabama. 

J.  W.  Wright,  Jr.,  Union  Springs,  Ala.,  who 
has  the  contract  for  grading  a  19-mile  line  for 
the  Escambia  Ry.,  as  noted  in  our  last  issue, 
will  sublet  300,000  cu.  yds.  of  team  work  in 
Conecuh  County,  near  Evergreen. 

Arkansas. 

Officials  of  the  Arkansas,  Louisiana  &  Gulf 
R.  R.,  have  been  making  inspection  trips  over 
the  route  of  the  proposed  extension  from 
Hamburg  to  Pine  Bluffs.  It  is  understood  that 
the  company  is  planning  to  extend  the  line 
north  from  Hamburg  and  south  from  Monroe 
as  soon  as  the  necessary  financial  arrangements 
are  made.  J.  M.  Parker,  Monroe,  La.,  is  Gen- 
eral Manager. 

California. 

®Elliott  &  Axman,  San  Francisco,  Cal.,  have 
the  contract  for  grading  for  6%  miles  of  line 
between  Hopeland,  Cal.,  and  Lakeport  for 
the  Clear  Lake  R.  R.  of  which  C.  M.  Ham- 
mond, Upper  Lake,  Cal.,  is  President. 

Maney  Bros.,  Oklahoma  City,  Okla.,  have 
started  grading  work  for  the  Hamilton  City 
and  Colusa  branch  of  the  Southern  Pacific. 
It  is  planned  to  have  the  line  built  to  Grimes 
and  in  operation  before  Aug.  1,  1912,  so  as  to 
be  in  readiness  to  haul  sugar  beets  to  the  fac- 
tory. The  construction  department  of  the 
Southern  Pacific  has  not  yet  decided  upon  the 
completion  of  the  branch  from  Grimes  to 
Harrington  during  1912.  Harrington  is  on  the 
main  line  up  the  west  side  about  five  miles 
south  of  Arbuckle.  The  length  of  the  road 
from  Hamilton  City  to  Harrington  is  about  61 
miles  and  to  Grimes  less  than  50  miles.  As 
the  country  through  which  the  road  will  run 
is  comparatively  level,  grading  can  be  done 
rapidly. 

Town  Trustees  of  Alviso  have  granted  the 
San  Jose  Terminal  Ry.  Co.,  San  Jose,  rights 
of  way  to  construct  tracks  upon  and  operate 
trains  over  Taylor  St.  and  Dimmick  St. 

Preliminary  surveys  have  been  completed 
from  Woodland  to  Red  Bluff — the  fruit  section 
of  the  proposed  West  Side  Electric  Ry. — and 
office  work  is  now  under  way  preparing  the 
maps,  etc.  The  Dozier  Engineering  Co.,  Sac- 
ramento, is  the  Engineer. 

The  Fresno,  Coalinga  &  Tidewater  Co., 
Inc.,  which  is  promoting  the  proposed  Fresno, 
Coalinga  &  Bonterey  R.  R.,  at  a  stockhold- 
ers meeting  last  week  decided  to  place  enough 
money  in  the  treasury  to  assure  carrying  the 
project  to  a  successful  finish.  The  company 
is  stated  to  have  been  assured  by  capitalists 
that  it  can  have  all  the  money  necessary  to 
build  and  equip  its  200  miles  of  railroad, 
hence  it  should  be  only  a  short  time  before  it 
is  ready  to  let  contracts  for  the  grading  and 
construction  of  the  railroad.  Albert  Albright. 
Fresno,  Cal.,  is  Secretary. 

Work  has  been  started  by  the  Santa  Fe 
Railroad  system  on  the  enlargements  of  the 
train  sheds  at  the  Richmond  Mole,  which  will 
cover  an  area  as  large  as  those  of  the  South- 
ern Pacific  at  Oakland.  Work  is  also  under 
way  on  a  new  1,000- ft.  pier. 

It  is  believed  that  the  Western  Pacific  is 
contemplating  the  construction  of  a  system  of 
feeders.  As  proposed  one  line  will  run  down 
the  west  side  of  valley  to  Stockton,  Cal.  It  is 
probable  that  work  will  be  started  on  these 
improvements  during  1912.  J.  Wyche,  San 
Francisco,  Cal.,  is  Chief  Engineer  of  the  com- 
pany. 

Practically  all  the  necessary  right  of  way  for 
the  construction  of  the  Great  Northern  line 
between  Klamath  halls.  Ore.,  and  Alttiras,  Cal., 
h;is  brcti  pun  ha  cd  l.j  William  S  Worden, 
Right  of  Way  Agent,  and  engineers  are  busy 
running  preliminary  surveys.  It  is  said  that 
grading  work  will  be  started  shortly  on  tin- 
line  which  will  connect  with  the  Western 
I'.n  ill'    ;mi|   proceed  to   Los  Angeles.  Cal. 

Officials  of  the  Southern  Pacific,  including 
William  Sproulc,  President,  and  E.  C.  Calvin, 


Vice-President,  recently  went  over  the  pro- 
posed route  for  the  new  line  into  the  Lost 
Hills  district.  The  matter  of  building  a  new 
branch  line  into  the  Lost  Hills  district  has 
been  discussed  several  times  and  the  proposed 
inspection  being  made  by  the  head  officials  of 
the  road  would  indicate  that  operations  are 
planned  in  the  near  future. 

At  a  meeting  of  the  Board  of  Trustees,  San 
Leandro,  Cal.,  the  Western  Pacific  R.  R.  Co. 
was  granted  a  franchise  for  a  belt  road  on 
Martinez  St.  The  new  line  will  tap  the  grow- 
ing manufacturing  district. 

The  Pacific  Improvement  Co.,  San  Francis- 
co, Cal.,  and  its  adjunct,  the  Guatemala  Cen- 
tral R.  R.  of  Guatemala,  have  jointly  provided 
$1,000,000  with  which  to  complete  the  exten- 
sion of  the  system  of  railroads  in  Mexico 
along  the  southern  border.  The  work  will  in- 
clude the  construction  of  a  30-mile  line,  esti- 
mated to  necessitate  an  expenditure  of  $30,000 
per  mile.  Work  is  being  rushed  on  the  con- 
struction and  it  is  expected  to  be  finished  by 
May,  1912.  At  that  time,  accordingly,  people 
will  be  able  to  travel  by  rail  from  New  York 
and  San  Francisco  to  the  City  of  Guatemala, 
entering  Mexico  either  via  El  Paso  or  Eagle 
Pass  in  Texas,  and  entering  Guatemala  at  the 
crossing  of  the  Suchiate  River,  the  boundary 
line  between  the  two  southern  republics.  When 
the  Southern  Pacific  of  Mexico  is  completed 
from  Guaymas  to  Guadalajara  on  the  Mexican 
Central  road,  San  Francisco  and  Los  Angeles 
traffic  to  the  capital  of  Guatemala  will  go  via 
Tucson,  Guaymas,  Guadalajara  and  the  City  of 
Mexico,  a  much  shorter  route  than  by  way  of 
El  Paso.  Eventually  the  Southern  Pacific  will 
have  its  own  line  into  the  Mexican  capital  by 
an  extension  from  Guadalajara.  The  Pacific 
Improvement  Company  and  Guatemala  Central 
road  are  owned  by  the  Crockers  and  the  Stan- 
ford estate  of  San  Francisco  and  General 
Thomas  H.  Hubbard  of  New  York  and  Ed- 
ward Searles.  These  companies  are  getting  a 
bonus  of  $5,000  a  mile  in  gold  from  the  gov- 
ernment of  Guatemala  for  filling  in  the  gap. 

Colorado. 

The  Colorado  Fuel  &  Iron  Co.,  Florence, 
Colo.,  has  made  surveys  for  a  branch  from  the 
Santa  Fe  spur  at  Rockvale  to  the  Canfield 
mine  at  Coal  Creek,  a  distance  of  one  mile. 
The  Canfield  mine  is  one  of  the  new  proper- 
ties of  the  coal  company  in  the  Freemont 
County  fields. 

Georgia. 

The  Atlanta  Coast  Line  R.  R.,  D.  W.  Gross, 
Engineer  of  Construction,  Wilmington,  N.  G, 
is  believed  to  be  planning  to  have  construction 
work  started  shortly  on  the  links  of  its  short 
line  from  Albany,  Ga.,  to  Tampa.  The  fol- 
lowing links  will  be  constructed:  Monticello 
to  Perry,  32  miles;  Wilcox  to  Dunellin,  35 
miles;  Tonotassa  to  Trilby,  25  miles,  total,  92 
miles. 

The  Gainesville  &  Northwestern  R.  R.  Co., 
mentioned  in  our  last  issue,  will  let  contracts 
Nov.  20  to  25  for  the  construction  of  its 
projected  35-mile  railroad  from  Gainesville  to 
Blue  Ridge  Mountains.  J.  F.  Brooks,  Cleve- 
land, Ga.,  is  Chief  Engineer  and  R.  M.  Mc- 
Combs,  St.  Louis,  Mo.,  is  President. 

The  Upchurch  Lumber  Co.  of  Ray  ford,  N. 
C,  has  acquired  2,000  acres  of  timber  land  in 
Georgia  and  Florida.  Plans  for  building  a 
railroad  from  Thomasvillc  to  Tallahassee  in 
connection  with  the  road  to  be  used  by  the 
company  for  hauling  its  logs,  etc.,  are  already 
being  discussed  and  in  all  probability  prelimi- 
nary surveys  will  soon  be  made. 

Illinois. 

Information  received  from  Middlotown.  111., 
slates  that  the  Chicago  &  Northwestern  R.  R. 
has  about  completed  the  purchase  of  the  neces 
sary  right  of  way  for  the  new  line  from  Peo- 
ria south  .Hid  east.  Work  on  the  new  lino 
will  be  started  as  soon  as  the  Winter  breaks  up 


It  is  reported  that  the  erecting  department 
of  the  Burnside  shops  of  the  Illinois  Central 
is  to  be  moved  to  Centralia  and  be  made  a 
part  of  the  new  shops,  for  which  a  $750,000 
appropriation  was  recently  made. 

Prospects  are  reported  good  for  the  earlv 
commencement  of.  construction  work  on  the 
proposed  traction  line  from  Chrisman  to  Paris. 
M.  E.  Sampsell,  Chicago,  111.,  President  of  the 
Central  Illinois  Public  Service  Co.,  Mattoon. 
111.,  is  reported  to  be  interested. 

The  Springfield  &  Northwestern  Ry.  Co.. 
which  sometime  ago  completed  surveys  for  its 
projected  40-mile  electric  railways,  is  now  tak- 
ing the  necessary  steps  to  increase  our  capital 
stock  to  $150,000.  It  is  the  intention  of  the 
company  to  place  the  full  amount  of  the  stock 
before  commencing  any  construction.  R.  N 
Baker,  Springfield,  111.,  is  President. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Ma- 
rie Ry.  and  its  subsidiary  company,  The  Cen- 
tral Terminal  Ry.  Co.,  have  acquired  for 
$930,000  105  parcels  of  property  at  two  points 
on  the  West  Side  of  Chicago  for  the  com- 
pany's proposed  auxiliary  yards  and  freight 
terminals.  The  land  to  be  used  for  the  freight 
terminal  is  an  L-shaped  tract  extending  from 
Canal  St.  to  Clinton  St.  and  from  12th  St.  to 
15th  St.,  with  a  strip  from  14th  PI.  to  15th  St. 
160  ft.  east  of  Halsted  St. 

Indiana. 

The  officials  of  the  Baltimore  &  Ohio  Rail- 
road Co.,  have  announced  that  the  shops  at 
Garrett,  Ind.,  are  to  be  rebuilt.  The  work  will 
be  undertaken  next  Summer. 

The  Berrs-Offutt  Construction  Co.,  which 
has  the  contract  for  the  construction  of  the 
Wabash  R.  R.  freight  terminal  in  Fort  Wayne, 
Ind.,  has  work  now  well  under  way.  It  is 
hoped  to  have  the  contract  completed  bv 
March,  1912. 

It  has  been  suggested  by  C.  A.  Paquette  of 
the  Engineering  Department  of  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  R.  R.  that 
much  of  the  proposed  track  elevation  work  in 
the  central  part  of  the  city  of  Indianapolis, 
Ind.,  might  be  eliminated.  According  to  his 
statement  a  new  track  could  be  built  north 
and  south  from  Lawrence  to  Beech  Grove,  in- 
tersecting with  the  Cleveland  and  Cincinnati 
divisions  of  the  Big  Four,  the  eastern  division 
of  the  Pennsylvania,  the  Cincinnati  division  of 
the  C,  H.  &  D.  and  the  Springfield  division  of 
the  Peoria  &  Eastern.  Passenger  trains  of  all 
these  lines  would  enter  the  city  over  the  Penn- 
sylvania tracks  by  using  the  new  north-and- 
south  line  to  reach  the  Pennsylvania  tracks 
He  also  suggested  that  an  east  and  west  line 
could  be  built  from  near  Castleton  to  near 
New  Augusta  and  that  by  using  this,  the  Mo- 
non,  Lake  Erie  &  Western  and  Chicago  divi- 
sion of  the  Big  Four  could  come  in  over  the 
latter  line.  It  was  his  plan  to  leave  all  tracks 
now  used  by  the  lines  mentioned  in  the  down- 
town district,  except  those  to  be  elevated  for 
the  passenger  service  mentioned,  at  grade  for 
exclusive  industrial  service,  meaning  the  han- 
dling of  freight.  The  plan  would  not  inter- 
fere with  track  elevation  proposed  for  lines 
running  south. 

Iowa. 

A  number  of  business  men  of  Independence, 
la.,  recently  held  a  meeting  and  discussed  the 
possibility  of  securing  the  construction  of  the 
proposed  line  of  the  Chicago,  Anamosa  & 
Northern  R.  R.  through  that  place.  A  com- 
mittee including  E.  E.  Hasneh,  S.  A.  Wilson 
and  R.  R.  Clark  was  appointed  to  interview 
the  promoters  of  the  railroad. 

It  is  reported  in  Madrid,  la.,  that  the  Chi- 
cago, Milwaukee  &  St.  Paul  Ry.  is  planning  to 
straighten  its  line  between  Madrid  and  Wood- 
ward. It  was  reported  several  years  ago  that 
i be  company  would  take  such  action,  but  when 
nothing  was  done  it  was  supposed  the  story 
was  a  mistake.  The  work  will  be  done,  how- 
ever, it  is  stated  upon  good  authority,  possihh 


•J-  indicates  work  now  open  for  bids.        indicates  a  contract  let  recently. 
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within  a  year.  A  double  track  bridge  over  the 
Des  Moines  River  is  planned. 

Advices  from  Atlantic,  la.,  state  that  Judge 
Thomas  Arthur  approved  the  bid  of  $400,000 
made  by  Col.  Adams,  Council  Bluffs,  la.,  for 
the  Atlantic  North  &  South  Railroad,  men- 
tioned in  our  last  issue,  and  the  money  was 
paid  to  the  receiver  Nov.  21. 

Kansas. 

The  Salina  &  Tipton  Ry.  Co.  proposes  the 
construction  of  a  railroad  from  Salina  to  Lin- 
coln, via  Tipton.  Construction  contracts  will 
not  be  let  for  three  months.  Hal  W.  Neis- 
wanger,  Osborne,  Kan.,  as  mentioned  in  Nov. 
8  issue,  is  the  promoter  of  this  project. 

As  the  result  of  a  recent  meeting  of  the 
directors  of  the  construction  company  of  the 
Wichita,  Kinsley  &  Denver  Air  Line  R.  R.  at 
Kinsley,  Kan.,  it  is  believed  that  work  will  be 
resumed  shortly  on  the  new  road.  Among 
those  who  attended  the  meeting  were  W.  F. 
Brown,  Pratt,  president  of  the  company;  W. 
H.  Porter,  Turon ;  George  M.  Smith,  Stafford; 
O.  P.  Jewett,  Dighton;  M.  J.  Cudney,  Belpre; 
M.  C.  Tubbs,  Kinsley,  Kan. 

The  Santa  Fe  System  is  preparing  to  con- 
struct yards,  terminals  and  shops  at  East 
Hutchinson,  Kan.,  requiring  a  tract  of  land 
over  1  mile  in  length  and  from  1,000  to  1,500 
ft.  in  width.  The  improvement  will  include 
the  construction  of  28  separate  tracks.  The 
improvement  will  enable  the  opening  of  sev- 
eral streets  in  the  downtown  district  of  Hutch- 
inson, Kan. 

Louisiana. 

The  Algiers  Ry.  &  Light  Co.,  Leigh  Carroll, 
President,  222  Elmira  Ave.,  New  Orleans,  has 
placed  an  order  for  the  material  for  a  pro- 
posed extension  at  New  Orleans.  Work  will 
be  started  as  soon  as  the  material  arrives  and 
it  is  hoped  to  have  the  extension  completed  in 
January. 

The  St.  Louis  &  San  Francisco  R.  R.  and 
the  Louisville  &  Nashville  R.  R.  are  reported 
to  have  secured  joint  control  of  the  New 
Orleans,  Mobile  &  Chicago  R.  R.,  which  ex- 
tends at  present  from  Mobile,  Ala.,  to  Mid- 
dleton,  Tenn.,  crossing  the  Frisco's  St.  Louis, 
Memphis  and  Birmingham  line  at  New  Al- 
bany, Miss.  By  this  deal  and  the  construc- 
tion of  a  connecting  link  the  Frisco  will  se- 
cure a  through  route  from  Chicago  to  New 
Orleans.  It  is  planned  to  build  the  cutoff 
from  Beaumont,  Miss.,  *o  a  point  on  the  Louis- 
ville &  Nashville's  New  Orleans  line  just  east 
of  the  city  of  New  Orleans,  and  by  construc- 
tion and  traffic  arrangement  with  the  Nash- 
ville, Chattanooga  &  St.  Louis  to  reach  Padu- 
cah,  Ky.,  to  which  point  the  Chicago  &  East- 
ern Illinois  road  will  be  extended  upon  the 
completion  of  the  new  double  track  bridge 
across  the  Ohio  river  at  that  point.  Approxi- 
mately 120  miles  of  track  will  have  to  be  built 
to  complete  these  connections.  It  is  under- 
stood that  this  expense  will  be  borne  equally 
by  the  Frisco  and  the  Louisville  &  Nashville. 
It  is  also  reported  that  the  Frisco  has  acquired 
the  Pascagoula  Northern  R.  R.,  running  from 
Pascagoula  to  Evanston,  Miss.  The  line  con- 
nects with  the  New  Orleans,  Mobile  &  Chi- 
cago at  Evanston,  and  its  acquisition  gives  the 
Frisco  another  outlet  on  the  gulf  coast.  F. 
G.  Jonah,  St.  Louis,  Mo.,  is  Chief  Engineer 
of  Construction  of  the  Frisco,  and  W.  H. 
Courtenay,  Louisville.  Ky.,  is  Chief  Engineer 
of  the  Louisville  &  Nashville. 

According  to  the  recently  issued  prospectus 
of  the  Gulf  &  Magnolia  Northern  R.  R.  it  is 
said  that  the  company  has  plans  for  a  route 
from  Junction  City  to  Monroe.  La.,  via  Farm- 
erville.  S.  Q.  Sevier,  Camden  Ark.,  is  Pro- 
moter and  President  of  the  company. 
Maryland. 

The  Baltimore  &  Pennsylvania  R.  R.  Co., 
chartered  at  the  last  session  of  the  legislature, 
is  understood  to  have  completed  the  work  of 
financing  the  first  20-mile  section  of  its  pro- 
jected electric  line.  This  section  is  to  have 
Reisterstown  as  its  Southern  terminal,  where 
connection  would  be  made  with  the  United 
Railways  &  Electric  Co.'s  tracks  and  is  to  ex- 
tend to  a  northern  terminal  on  the  Pennsylva- 
nia State  line,  6  miles  from  the  town  of  Han- 


over, in  that  State.  It  is  stated  that  the  con- 
struction work  will  be  done  by  the  Maryland 
Construction  &  Development  Co.,  of  which 
Howard  Tibbs,  Baltimore,  Md.,  is  President. 
John  Pierce  Bruns,  Baltimore,  Md.,  is  Presi- 
dent of  the  railway. 

The  Frederick  R.  R.  Co.  has  completed  sur- 
veys for  a  7-mile  extension  from  Jefferson  to 
Brunswick.  The  capital  for  construction  has 
not  been  secured  as  yet.  The  construction 
work  will  be  done  by  the  railroad  company. 
Oscar  B.  Coblentz,  Frederick,  Md.,  is  Chief 
Engineer. 

Massachusetts. 

The  directors  of  the  Boston  &  Maine  R.  R. 
have  authorized  the  expenditure  of  $50,000  for 
improving  freight  facilities  at  Haverhill,  Mass. 

It  is  understood  that  the  Hampden  R.  R. 
will  not  begin  actual  construction  work  on  its 
proposed  15-mile  steam  line  until  next  spring. 
It  was  originally  planned  to  have  the  line  com- 
pleted by  February  next,  but  various  matters 
have  delayed  the  commencement  of  work.  All 
of  the  stock  of  the  company  has  been  disposed 
of,  and  an  agreement  has  been  reached  where- 
by the  line  will  be  leased  to  the  Boston  & 
Maine.  R.  D.  Gillett,  Westfiekl,  Mass.,  is 
President. 

The  Berkshire  Street  Ry.  Co.,  Pittsfield, 
Mass.,  has  a  petition  before  the  State  Rail- 
road Commission  for  an  order  of  approval  of 
locations  of  the  company's  tracks  in  Lee.  The 
locations  include  certain  places,  approved  by 
the  town  authorities,  for  grants  covering  pri- 
vate land  as  well  as  a  route  on  streets. 

The  Northampton  Street  Ry.  Co.,  North- 
ampton, Mass.,  has  filed  a  petition  with  the 
State  Railroad  Commission  for  approval  of 
location  on  Pine  St.  and  for  relocation  on 
Pleasant  St.,  Wright  Ave.,  Main  St.,  Elm  St., 
North  Elm,  Locust  and  River  Sts.  No  date 
for  a  hearing  has  been  fixed,  but  the  company 
desires  that  it  shall  not  occur  before  Dec.  10. 
Michigan. 

The  project  for  an  electric  railway  from  Al- 
bion to  Charlotte  by  way  of  Duck  Lake  has 
been  revived,  and  it  is  reported  that  prospects 
are  good  for  the  completion  of  the  line  begun 
some  years  ago.  Frank  A.  Young,  Jackson, 
Mich.,  is  interested. 

The  Thumb  District  Improvement  Associa- 
tion has  been  organized  at  Port  Huron,  Mich. 
One  of  the  primary  objects  of  the  association 
is  to  secure  the  construction  of  a  new  railway 
into  the  Thumb  District.  Asa  H.  Browne, 
Port  Huron,  Mich.,  is  interested. 

Negotiations  are  reported  under  way  where- 
by the  E.  W.  Clark  syndicate  of  Philadelphia 
is  to  take  over  the  operation  of  the  Michigan 
United  Railway  system,  including  the  interur- 
ban  lines  and  city  lines  of  Lansing,  Jackson, 
Kalamazoo  and  Battle  Creek.  It  is  stated  that 
a  bond  issue  of  $3,265,000  is  to  be  made  and 
that  provision  has  already  been  made  to  mar- 
ket the  securities.  The  Canadian  Trust  Com- 
pany of  London  is  to  take  $1,745,000  of  the 
bonds  and  the  remaining  $1,620,000  will  be  sold 
to  the  Investment  Registry,  also  of  London. 
For  the  purpose  of  operating  the  M.  U.  R. 
system  the  Clark  syndicate  is  to  incorporate  a 
branch  company  with  a  capitalization  of 
$2,000,000. 

The  Ann  Arbor  R.  R.  is  planning  to  have 
work  started  in  the  spring  on  a  new  round- 
house and  extensions  to  its  shops  in  Ann  Ar- 
bor. 

Minnesota. 

Officials  of  the  Minneapolis  &  St.  Louis 
Ry.,  accompanied  by  several  engineers,  have 
spent  the  last  six  weeks  in  a  close  examination 
of  the  territory  lying  in  eastern  Polk  county, 
Pennington,  Eastern  Marshall  and  Roseau, 
seeking  a  direct  and  productive  route  to  Win- 
nipeg. One  route  examined  was  18  miles  east 
of  Thief  River  Falls,  and  came  from  the  di- 
rection of  Bagley,  in  Clearwater  county,  and 
continued  northwesterly  towards  the  Canadian 
boundary.  Another  route  came  directly  to- 
wards Thief  River  Falls  and  Clearwater 
county,  and  continued  northeasterly  towards 
the  Canadian  boundary.  Another  route  came 
directly  towards  Thief  River  Falls  and  con- 
tinued to  Roseau  and  north  to  Winnipeg. 


Advices  from  Roseau,  Minn.,  state  that  N.  G. 
Bierd,  General  Manager,  and  R.  G.  Kemley, 
Chief  Engineer,  Minneapolis  &  St.  Louis  R.  R., 
recently  passed  through  that  place  over  the 
proposed  route  of  the  line  connecting  with  the 
Canadian  Northern.  The  line  will  probably 
run  from  Minneapolis  north  through  Prince- 
ton, Brainerd,  Bagley,  Thief  River  Falls  and 
Benwood  and  Wanaska. 

Mississippi. 

Surveys  are  to  be  made  for  an  interurban 
electric  line  between  Yazoo  City  and  Canton, 
and  which  may  later  extend  to  Jackson.  The 
line  will  run  from  Canton  to  Yazoo  by  way 
of  Vaughn's  Station.  It  is  stated  that  Bel 
gian  and  Holland  capital  is  ready  to  finance 
the  project.  James  H.  Collins,  112  N.  La  Salle 
St.,  Chicago,  111.,  is  the  Engineer. 

The  citizens  of  Meridian  have  voted  to  is- 
sue $50,000  of  bonds  to  pay  for  terminals  and 
rights  of  way  there  for  the  Memphis  &  Pensa- 
cola  R.  R.  As  projected  this  line  is  to  extend 
from  Pensacola  to  Memphis.  W.  P.  Dickin- 
son, Chicago,  111.,  and  C.  H.  Pond,  Moorehead. 
Miss.,  are  interested. 

Surveys  are  reported  under  way  for  a  new 
railroad  to  be  built  from  Mize  on  the  Laurel 
Branch  of  the  Gulf  &  Ship  Island  R.  R.  to 
Morton  on  the  Alabama  &  Vicksburg  Ry. 
Clearing  work  is  reported  to  have  been  started 
on  the  first  section  of  this  line.  The  Eastman- 
Gardiner  Lumber  Co.,  Laurel,  Miss.,  is  re- 
ported to  be  back  of  the  new  line. 

At  a  recent  meeting  of  the  Commercial  Club. 
Columbia,  Mo.,  it  was  announced  by  M.  G. 
Quinn  that  the  necessary  capital  for  the  con- 
struction of  the  Columbia  &  Northern  R.  R. 
has  practically  been  secured.  The  promoters 
of  .the  line  will  build  the  line  providing  the 
city  furnishes  a  bonus  of  $70,000  and  85  per 
cent  of  the  right  of  way  between  Jefferson 
City  and  Columbia. 

The  City  Council  of  Fulton  has  extended  the 
franchise  of  the  Mexico,  Santa  Fe  &  Perry 
Traction  Co.  another  year  and  the  company  is 
understood  to  have  hope  of  enough  finan- 
cial backing  by  spring  to  extend  the  line  to 
Fulton.  The  City  Council  at  Columbia  also 
granted  the  company  more  time  to  get  to  that 
city  by  extending  the  time  limit  of  the  fran- 
chise. 

The  Springfield  &  Western  R.  R.  has  loca- 
tion surveys  in  progress  for  its  projected  90 
mile  electric  line  from  Springfield  through 
Paris  Springs  and  Mt.  Vernon  to  Joplin.  The 
bonds  for  the  construction  purposes  have  not 
yet  been  sold.  H.  D.  Mackay,  Springfield. 
Mo.,  is  President  and  M.  M.  Hollenback, 
Snringfield,  Mo.,  is  Chief  Engineer. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

®Mr.  C.  W.  Humberd  has  secured  about 
30,000  yds.  of  grader  work  on  the  St.  Joe 
electric  line  under  Wood,  Banctroft  &  Doty. 
For  doing  the  work  Mr.  Humberd  has  pur- 
chased a  new  grader  and  wagons. 

J.  B.  Dorris  was  in  from  Jaudon  the  16th. 
Mr.  Dorris  has  about  two  weeks  more  work 
before  his  contract  on  the  Kansas  City  South- 
ern will  be  completed.  His  splendid  team  out- 
fit will  then  be  idle  and  ready  for  a  new  con- 
tract. Any  one  desiring  a  good  grader  out- 
fit would  do  well  to  get  in  touch  with  Mr. 
Dorris  at  Jaudon,  Mo. 

Mr.  H.  H.  Hanenkratt  has  just  installed  a 
new  40-ton  shovel  on  his  work  at  the  O.  K. 
sewer  in  this  city.  With  this  new  equipment 
on  the  ground  the  work  will  no  doubt  be 
rushed. 

There  are  persistent  rumors  around  Kansas 
City  that  more  work  will  be  let  on  the  Kansas 
City  Southern  Railway  but  up  to  this  time  no 
official  announcement  has  been  made. 

Mr.  Wm.  List,  senior  member  of  the  firm 
of  List  &  Gifford,  New  York  Life  Building, 
has  been  purchasing  a  large  lot  of  mules  for 
their  work  in  Arkansas.  It  is  safe  to  say 
no  better  stock  has  left  Kansas  City  this 
year  than  these  as  the  best  is  none  to 
good  for  List  &  Gifford. 

Mr.  H.  A.  McKay,  special  agent  for  the 
Western  Wheeled  Scraper  Co.,  was  a  visitor 
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last  week.  Mr.  McKay  states  that  business 
is  very  good  these  days  with  him.  Mr.  Mc- 
Kay is  looking  much  better  than  when  we  last 
saw  him  and  his  many  friends  will  be  glad 
to  know  he  is  really  improved  in  health. 

No  announcement  has  been  made  yet  re- 
garding the  building  of  the  Burlington  ap- 
proach to  the  new  depot  site  further  than  the 
fact  that  Bernard  Corrigan  of  this  city  has 
secured  the  general  contract.  Perhaps  in  an- 
other week  we  can  announce  who  will  actual- 
ly do  the  work. 

Montana. 

Plans  are  under  way  by  the  Engineering 
Department  of  the  Great  Northern  Ry.  Co.  for 
the  construction  of  a  new  industrial  sidetrack 
at  Libby,  Mont.  A  new  station  is  also  under 
consideration. 

Nebraska. 

The  Missouri  Pacific  Ry.  has  been  making 
surveys  for  double-tracking  its  belt  line  from 
Omaha  to  South  Omaha  and  between  Omaha 
and  the  West  Side,  a  total  distance  of  about 
12  miles. 

The  Great  Western  R.  R.  Co.  is  filling  in 
the  property  south  of  the  freight  house  at  17th 
and  Mason  Sts..  Omaha,  Nebr.,  preparatory  to 
building  a  new  freight  house. 

Nevada. 

The  Eureka  &  Palisade  Ry.,  G.  D.  Abbott, 
Superintendent,  Palisade,  Nev.,  is  reported  to 
have  awarded  the  contracts  for  the  reconstruc- 
tion of  its  line,  mentioned  in  our  last  issue. 

New  Mexico. 

Good  progress  has  been  made  with  the  grad- 
ing work  for  the  new  railroad  from  Artesia  to 
Hope.  Over  14  miles  of  the  grade  have  al- 
ready been  completed.  The  line  between  Ar- 
tesia and  Hope  will  be  22  miles  long,  and  it  is 
intended  later  to  extend  the  road  from  Hope 
to  El  Paso.  The  McCarthy  Construction  Co., 
Houston,  Tex.,  have  the  general  contract. 

New  York. 

*f»Bids  are  asked  until  noon,  Dec.  5,  by  the 
Public  Service  Commission,  Travis  H.  Whit- 
ney, Secretary,  154  Nassau  St.,  New  York,  for 
the  construction  of  Section  !)  of  the  Lexington 
Ave.  subway  in  New  York  City.  This  section 
begins  at  a  point  about  50  ft.  north  of  the  cen- 
ter line  of  East  67th  St.  and  extends  thence 
under  the  Lexington  Ave.  to  a  point  about  70 
ft.  south  of  the  center  line  of  East  79th  St. ; 
with  a  station  at  East  68th  and  East  6!)th  Sts. 
and  a  station  at  East  77th  St.  The  general 
plan  of  construction  calls  for  a  subsurface 
railroad  having  four  tracks.  Turn-outs,  cross- 
overs, connections  and  sidings,  etc.,  will  be 
constructed.  Bidders  will  not  be  required  to 
do  the  station-finish  work,  nor  to  provide  or 
lay  tracks,  ties  or  ballast.  Bids  on  this  section 
were  taken  in  September,  1010,  the  Bradley 
Contracting  Co..  at  $2,417,480,  being  the  only 
bidder  at  that  time. 

The  New  York,  Westchester  &  Boston  Rail- 
road Co  has  purchased  necessary  right  of  way 
between  Mount  Vernon  and  White  Plains,  N. 
Y.,  for  portion  of  its  new  system.  I.everett  S. 
Miller,  New  York  City,  is  President  of  the 
company. 

The  annual  meeting  of  the  stockholders  of 
the  Rome  &  Osceola  R.  R.  Co.  was  recently 
held  at  the  office  of  McMahon  &  Larkin, 
Rome,  \.  Y.  The  directors  submitted  a  map 
of  the  route  from  Rome  to  Osceola,  25  miles, 
showing  that  '.)  miles  of  the  route  had  been 
graded  and  is  ready  for  steel.  The  contracts 
for  grading  have  been  let  to  the  property  own- 
ers along  the  rixht  of  way.  Next  year  it  is 
probable  thai  the  culverts  and  bridge  abut- 
ments will  be  built  From  Camden  to  Boon- 
Mile  is  in  mill  s,  and  from  Rome  to  the  Lewis 
County  line  is  about  20  miles.  All  that  sec- 
tion, now  without  railroad  facilities,  will  be 
,orved  by  the  new  road.  W.  A.  Jones 
is  in  .barge  of  the  surveying,  John  I).  White 
is  securing  the  rights  of  way.  and  the  con- 
struction work  is  in  charge  of  \V  S.  Jones. 
The  stockholders  elected  the  following  di- 
rectors for  the  ensuing  year:  W.  1'ierrcpont 
White,  Hugh  White,  David  Swancott,  J.  A. 
I  Vase,    W.    I    Tabor,    William    S.   Jones,  L. 
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Shean,  Thomas  H.  Stryker,  Franklin  A.  Eth- 
ridge,  John  S.  Wardwell,  Fred  M.  Shelley,  Ed 
H.  Comstock,  John  D.  McMahon.  After  the 
adjournment  of  the  stockholders'  meeting  the 
directors  elected  the  following  officers:  Presi- 
dent, W.  Pierrepont  White;  vice-president  and 
counsel,  John  D.  McMahon;  secretary  and 
treasurer,  Hugh  White.  Also  the  following 
members,  who  with  the  president  and  vice- 
president  form  the  executive  committee.:  W.  I. 
Taber,  David  Swancott,  Hugh  White  and  W. 
S.  Jones. 

The  Catskill  Mountain  Ry.  Co.  is  considering 
the  advisability  of  extending  the  road  to  East 
Durham  and  Oakhill,  N.  Y.,  a  distance  of  12 
miles,  making  the  main  line  26  miles  long. 
James  P.  Philips,  Orrin  Day,  Treasurer,  Cats- 
kill,  N.  Y. ;  T.  B.  Beach,  and  Thomas  E.  Jones 
are  members  of  a  committee  to  look  up  details, 
including  the  standard  gaging  of  the  road  and 
substituting  electricity  for  steam  power.  C.  A. 
Beach,  Catskill,  N.  Y.,  is  President  of  the  com- 
pany. 

George  Bullock  of  New  York  City  has  been 
appointed  receiver  for  the  Jamestown,  Chau- 
tauqua &  Lake  Erie  R.  R.  Co.,  Jamestown  & 
Chautauqua  R.  R.  Co.  and  Chautauqua  Steam- 
boat Co.  The  railway  companies  operate  a 
line  from  Jamestown  to  Westfield,  N.  Y.,  and 
it  is  stated  that  the  proceedings  were  the  re- 
sult of  an  action  by  security  holders  to  rear- 
range the  finances  of  the  companies. 

The  Public  Service  Commission,  Se(cond 
District,  has  asked  for  an  appropriation  of 
$550,000  for  the  elimination  of  grade  crossings 
in  the  state  outside  of  Greater  New  York. 
This  would  mean  the  expenditure  of  $2,200,- 
000  for  grade  crossing  eliminations,  as  the 
railroad  companies  pay  one-half  and  the  state 
and  municipalities  each  one-quarter. 

Announcement  has  been  made  that  the  dou- 
ble tracking  on  the  New  York,  New  Haven  & 
Hartford  R.  R.,  from  Poughkeepsie,  N.  Y.,  on 
the  Western  Division  to  Shelton,  Conn.,  will  be 
completed  on  or  before  June  1  next.  The  final 
work  is  between  Hawleyville  and  Shelton. 
When  completed  there  will  be  double  track 
over  the  so-called  Poughkeepsie  Bridge  route 
from  Poughkeepsie  to  New  Haven  via  Nauga- 
tuck  Tunction  in  Milford  and  to  Waterbury  via 
the  Naugatuck  line  northward.  Both  these 
routes  are  to  be  used  for  new  development  of 
freight  traffic.  Up  to  June  30  last  approxi- 
mately $1,750,000  had  been  spent  on  double- 
tracking  the  Western  Division,  and  before 
completion  not  far  from  $2,500,000  will  have 
been  expended. 

The  New  York  State  Public  Service  Com- 
mission, First  District,  New  York  City,  is  to 
ask  the  state  legislature  at  its  winter  session 
to  appropriate  $1,000,000  for  the  elimination  of 
dangerous  railroad-highway  crossings  in  New 
York  city.  Under  the  statutes  the  city  and 
state  each  pay  one-quarter  of  the  cost  of  grade 
crossing  removal  and  the  railroad  corporation 
benefited  by  the  improvement  pays  one-half. 
The  request  of  the  state,  therefore,  shows  that 
the  public  service  commission  had  plans  for 
spending  $4,000,000  in  this  line  of  develop- 
ments next  year.  The  commission  has  been  in- 
vestigating grade  crossing  conditions  for  many 
months  and  has  practically  completed  a  list 
with  detailed  plans  of  all  the  dangerous  cross- 
United  Railway  system,  including  the  interur- 
ings  in  the  five  boroughs  of  New  York  City. 
The  dangerous  places  are  chiefly  in  Queens, 
lirooklyn  and  Richmond.  The  most  extensive 
work  planned  is  along  the  Montauk  division  of 
the  Long  Island  railroad.    There  is  much  work 

planned  also  in  Flushing, 

The  State  Public  Service  Commission  held 
a  hearing  on  Nov,  I  I  on  the  petitions  and 
plans  for  the  elimination  of  the  grade  crossing 
at  Slingerlands  by  the  Delaware  ft  Hudson 
Ry.,  and  for  the  elimination  of  the  grade  cross- 
ing at  Middleburg  St..  Troy,  bv  the  Boston  & 

Maine  R  R, 

The  recently  appointed  Grade  Crossing 
Commission  of  the  City  of  Syracuse,  N.  Y., 
luld  its  first  meeting  last  week.  This  com- 
mission WB1  appointed  to  consider  the  prob- 
lem of  eliminating  all  steam  railroad  grade 
Crossings  in  the  >"ity  The  firSl  proposition 
will  probably  relate  to  the  New  York  Central 
lines,  Bl  these  are  the  most  pressing     The  fact 
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that  the  Delaware,  Lackawanna  &  Western 
Railroad  Company  has  declared  its  intention 
to  erect  a  new  passenger  station  in  the  city 
within  a  year,  may  bring  this  company's  tracks 
up  for  early  consideration.  Engineers  for  the 
New  York  Central  have  been  engaged  for 
some  time  on  plans  for  changing  its  tracks, 
and  it  has  been  announced  that  several  propo- 
sitions have  been  worked  out.  It  is  expected 
that  these  will  be  submitted  to  the  commission 
at  an  early  date.  The  commission  consists  of 
Alan  C.  Fobes,  Alexander  T.  Brown,  Henry 
H.  S.  Handy,  Albert  J.  Will  and  John  T. 
O'Brien. 

The  Long  Island  R.  R.  has  applied  to  the 
Public  Service  Commission  for  a  permit  for 
the  extension  of  the  railway  of  the  Ocean 
Electric  Co.  from  its  present  terminal  at 
Rockaway  Park  to  Saratoga  St.  on  the  Nepon- 
sit  property  over  a  private  right  of  way. 

North  Carolina. 

Bird  S.  Coler,  New  York  City,  and  asso- 
ciates, the  new  owners  of  the  street  railway 
system  at  Concord,  N.  C,  are  planning  a  num- 
ber of  improvements  and  extensions. 

North  Carolina. 

Engineers  of  the  Winston-Salem  South- 
bound R.  R.  have  started  preliminary  surveys 
for  the  route  to  be  traversed  by  the  extension 
of  the  line  from  the  present  site  on  the  south 
side  through  the  town  of  Salem'  to  a  freight 
depot  site  near  the  business  portion  of  Win- 
ston-Salem, N.  C. 

North  Dakota. 

It  is  believed  in  railroad  circles  that  the  new 
branch  of  the  Minneapolis,  St.  Paul  &  Sault 
Ste.  Marie  R.  R.  will  be  extended  to  Enderlin. 
As  proposed  the  line  will  be  constructed  from 
a  point  on  the  main  line  near  Detroit,  Minn., 
to  Fargo,  N.  Dak.,  and  from  there  in  a  south- 
westerly course  to  Enderlin,  where  it  will  con- 
nect with  the  main  line.  It  is  said  that  the 
new  road  will  parallel  the  Northern  Pacific- 
line  from  Detroit  to  Fargo.  From  Fargo  to 
Enderlin  it  will  traverse  a  route  about  mid- 
way between  the  Southwestern  and  Marion 
branche  of  the  same  railway  and  will  probably 
pass  through  Chaffee  and  Addison. 

According  to  information  received  from 
Wilton,  N.  Dak.,  the  Pingree-Wilton  extension 
of  the  Northern  Pacific  Ry.,  98  miles  in  length 
and  connecting  the  two  towns,  has  been  com- 
pleted and  open  for  operation. 

Ohio. 

The  Springfield  &  Washington  Ry.  Co., 
Springfield,  now  operating  an  electric  railway 
from  Springfield  to  South  Charlestown,  is  re- 
ported to  have  secured  the  necessary  capital 
for  extending  its  line  to  Washington  C.  H. 

The  Springfield,  Wilmington  &  Cincinnati 
Traction  Co.  is  reported  to  have  financed  its 
proposed  line  and  it  is  said  that  construction 
work  will  be  started  in  the  spring.  G.  H.  Frey, 
Springfield,  O.  is  the  promoter. 

Ohio. 

Work  is  to  be  started  in  the  spring,  it  is 
said,  on  a  5-mile  street  railway  system  at 
Coshocton,  O.  The  system  will  be  operated 
with  storage  battery  cars.  Prank  A.  Mc- 
Gowan,  Canton,  O..  is  interested. 

Preliminaries  are  well  along  for  the  elimi- 
nation of  the  remainder  of  the  grade  crossings 
in  Columbus  and  it  is  believed  that  construc- 
tion work  will  be  under  way  by  July  next. 
Plans  have  been  completed  for  some  time  and 
the  railroads  have  approved  them  except  for  a 
few  minor  details.  R.  II.  Simpson,  Columbus, 
is  Engineer  for  the  city  on  this  work. 

Oklahoma. 

A  plan  is  under  consideration  for  the  con- 
struction of  a  new  railroad  from  Oklahoma 
City  to  Galveston  by  a  route  50  miles  shorter 
than  tin-  most  direct  route  operated  at  present 
James  Jacobs.  Chickasha,  Okla.,  is  interested 
and  will,  it  is  stated,  shortly  leave  for  Berlin, 
Germany,  to  attempt  to  finance  the  project. 

The  Missouri.  Oklahoma  &  Gulf  Ry.  is  un- 
derstood to  have  financed  its  projected  new 
lines  m  Oklahoma,  and  orders  have  boon  is- 
sued to  rush  the  loeat'on  work  on  the  line 
from  Henrietta  to  Oklahoma     It  is  proposed 
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to  begin  construction  work  at  Henrietta  as 
soon  as  the  best  route  is  decided  upon,  which 
is  to  be  not  longer  than  105  miles  from  there 
to  Oklahoma  City.  J.  J.  Harrison,  Muskogee, 
Okla.,  is  Chief  Engineer. 

Engineers  of  the  Kansas  City  Southern  Ry. 
Co.  are  surveying  for  yards,  switches  and  a 
site  for  a  round  house,  which  will  be  moved 
from  Stilwell  to  Westville,  Okla.  It  is  also 
reported  that  the  shops  will  be  removed  from 
Stilwell  to  some  point  next  south  of  Westville 
or  Siloam  Springs,  Ark.  A.  F.  Rust,  Kansas 
City,  Mo.,  is  Consulting  Engineer  of  the  com- 
pany. 

Oregon. 

The  Portland  &  Troutdale  Electric  Ry.  Co. 
has  been  incorporated  with  a  capital  stock  of 
$25,000,  the  incorporators  being  E.  L.  Thomp- 
son, C.  C.  Craig  and  Robert  Tucher,  of  Port- 
land, Ore.  This  company  is  to  construct  an 
electric  road  from  Portland  to  Troutdale.  The 
proposed  line  will  extend  from  the  city  limits 
on  Sandy  road  through  the  Parkrose  prop- 
erty. It  is  proposed  to  extend  the  line  later 
along  the  Sandy  road  to  Troutdale.  Construc- 
tion of  the  line  between  the  city  limits  and 
Parkrose  has  been  started. 

Pennsylvania. 

©Thomson  N.  Sims  &  Co.,  Commonwealth 
Bldg.,  Philadelphia,  have  been  awarded  the 
contract  for  grading,  masonry  and  tracklaying 
for  the  extension  of  the  Possum  Glory  Branch 
of  the  Cherry  Tree  &  Dixonville  R.  R.  (Penn- 
sylvania Line)  to  Penn-Mary  Coal  Company's 
Mine  No.  6.  This  extension  is  about  lVz  miles 
long. 

South  Carolina. 

M.  M.  Schlitz,  who  has  the  contract  for 
grading  the  proposed  line  of  the  Carolina 
Western  from  Hartsville,  S.  C,  to  Sumter, 
has  started  prading  at  a  point  two  miles  from 
Hartsville. 

South  Dakota. 

Business  men  of  Olivet,  S.  Dak.,  have  in- 
auguarted  a  movement  for  the  construction  of 
a  railroad  from  that  place  to  Tuscan  on  the 
Milwaukee  railroad.  It  is  intended  to  con- 
struct the  line  with  local  capital. 

The  Belle  Fourche  &  Spearfish  Electric  Ry. 
Co.,  of  Belle  Fourche,  has  been  incorporated 
with  a  capital  stock  of  $5,000,  and  proposes 
to  construct  an  electric  line  15  miles  in  length 
in  the  counties  of  Butte  and  Lawrence.  The 
incorporators  are  A.  A.  Moodie,  Bruce  Sebas- 
tian, Fred  E.  Haris  and  F.  E.  Duba,  all  of 
Belle  Fourche.  Several  of  the  parties  inter- 
ested in  the  new  line  are  also  interested  in  the 
Belle  Fourche  electric  light  plant. 

Tennessee. 

The  Chattanooga,  Rome  &  Atlanta  Ry.  Co., 
a  recently  formed  Georgia  corporation,  has 
applied  for  a  charter  in  Tennessee.  The  Ten- 
nessee company  will  extend  the  proposed  in- 
terurban  line  north  from  Chattanooga  while 
the  Georgia  company  will  build  north  from  At- 
lanta. The  promoter  is  John  H.  Hill,  who  is 
understood  to  represent  eastern,  parties.  Sam 
W.  Divine,  Chattanooga,  Tenn.,  is  interested. 

The  Southern  Ry.,  W.  H.  Wells,  Chief  En- 
gineer of  Construction,  in  Washington,  D.  C, 
is  reported  to  be  planning  to  let  a  contract 
shortly  for  double-track  work  from  Knoxville 
to  Bearden,  a  distance  of  four  miles. 

Texas. 

According  to  a  statement  of  R.  H.  Kern,  of 
St.  Louis,  Mo.,  work  on  the  Santa  Maria  ex- 
tension of  the  San  Benito  interurban  will  be 
started  at  once  and  comoleted  by  Christmas. 
The  right  of  way  is  already  being  cleared. 
Sam  Robertson,   San  Benito,  is  interested. 

Officials  of  the  Pecos  Valley  Southern  Ry. 
have  been  in  conference  with  the  State  Rail- 
road Commission  in  the  interest  of  a  bond  is- 
sue for  that  line.  This  road  extends  from 
Pecos  to  Toyahvale,  a  distance  of  40  miles. 
W.  L.  Carwile,  Dallas,  is  President. 

The  Bartlett-Western  Ry.,  T.  Cronin,  Super- 
intendent of  Construction,  Bartlett.  Tex.,  will 
have  grading  started  shortly  at  Bartlett  for 
trackage  facilities. 

The  Beaumont,  Waco  &  Northern  Ry.  Co., 


chartered  last  week  with  a  capital  stock  of 
$75,000,  has  for  its  immediate  purpose  the 
taking  over  of  the  logging  roads  of  the  Keith 
Lumber  Co.  and  the  Miller-Vidor  Lumber  Co., 
and  converting  them  into  a  first-class  railroad 
by  constructing  a  line  over  the  22  miles  now 
intervening  between  the  terminals  of  the  two 
logging  roads.  This  will  constitute  a  railroad 
44  miles  long,  extending  from  Voth,  ten  miles 
north  of  Beaumont,  northwestward  to  Milvid, 
where  the  Santa  Fe's  Somerville  branch  will 
be  crossed.  The  Keith  Lumber  Co.'s  logging 
road  is  chartered  as  the  Beaumont  &  Saratoga 
Transportation  Co.  It  extends  northwest  from 
Voth,  where  the  Keith  sawmill  is  located  a 
distance  of  twelve  miles.  The  Miller-Vidor 
Co.'s  road  is  chartered  as  a  railroad  road  un- 
der the  title  of  Riverside  &  Gulf  R.  R.  It  ex- 
tends from  Milvid,  where  the  company's  mill 
is  located,  southwesterly  a  distance  of  ten 
miles.  The  Keith  road  and  the  Miller-Vidor 
road  are  headed  directly  for  each  other,  and 
)he  distance  between  the  terminals  is  22  miles. 
It  is  planned  to  begin  work  on  this  22-mile 
connecting  link  as  soon  as  preliminary  mat- 
ters can  be  arranged.  The  officers  of  the 
Beaumont,  Waco  &  Northern  are  J.  F.  Keith, 
Beaumont,  President;  C.  S.  Vidor,  Beaumont, 
Vice-president  and  Treasurer;  J.  G.  Reaves, 
Beaumont,  Vice-president  and  General  Mana- 
ger, and  B.  S.  Woodhead,  Beaumont,  Secre- 
tary. 

The  Nacogdoches  &  Southeastern  R.  R.,  S. 
W.  Blount,  Vice-president,  Nacogdoches,  Tex., 
is  reported  to  be  considering  extending  its  line 
to  Bradus  to  a  connection  with  the  Cotton  Belt. 

Utah. 

Le  Grand  Young,  Salt  Lake  City,  President 
of  the  Emigration  Canyon  R.  R.  Co.,  has  filed 
a  petition  with  the  Board  of  County  Commis- 
sioners of  Salt  Lake  County,  asking  for  an 
extension  of  two  years,  from  Dec.  31  next,  in 
which  to  complete  the  proposed  Halliday  ex- 
tension of  the  road. 

Virginia. 

The  International  &  Great  Northern  Corpo- 
ration has  been  chartered  with  a  capital  stock 
of  $7,500,000.  Frank  J.  Gould,  principal  owner 
of  the  Virginia  Railway  &  Power  Co.,  is  presi- 
dent of  the  corporation,  which  will  have  head- 
quarters at  Buckhead,  Chesterfield  County,  Va. 
The  corporation  is  named  as  a  concern  holding 
interests  in  railways  and  allied  lines.  Besides 
Frank  J.  Gould,  other  officers  are :  George  H. 
Taylor,  of  New  York,  vice-president;  Guy 
Phillips,  of  Yonkers,  N.  Y.,  secretary  and 
treasurer.  The  directors  are  Frank  J.  Gould, 
George  J.  Gould,  A.  H.  Caliss  and  Henry  W. 
Anderson. 

Vermont. 

The  Committee  in  charge  of  the  promotion 
work  for  the  proposed  Waterbury-North  Troy 
R.  R.,  mentioned  in  our  Nov.  8  issue,  has  been 
in  conference  with  officials  of  the  Grand  Trunk 
Ry.  in  an  effort  to  secure  the  support  of  that 
company  in  the  construction  of  the  line.  B. 
B.  Blake,  Eden,  Vt.,  is  interested. 

The  Swanton  &  Alburg  R.  R.  Co.  has  been 
chartered  and  proposes  the  construction  of  a 
10-mile  line  from  Swanton  to  Alburg.  This  is 
probably  a  New  York,  New  Haven  &  Hart- 
ford R.  R.  The  line  would  connect  with  the, 
St.  Johnsburg  &  Lake  Champlain  at  Swanton 
and  with  the  Rutland  R.  R.  at  Albany.  F.  S. 
Darling,  Barre,  Vt.,  is  an  incorporator. 

Washington. 

Engineers  of  the  Northern  Pacific  are  un- 
derstood to  have  completed  the  plans  for  the 
construction  of  the  proposed  shops  and  round- 
house on  the  site  just  north  of  Yardley,  three 
miles  east  of  Spokane,  Wash. 

It  now  looks  as  though  it  would  require  18 
months  to  complete  the  O.-W.  R.  &  N.  cutoff 
between  Spokane  and  Ayer  Junction,  that  will 
reduce  the  distance  between  Portland  and  Spo- 
kane (11  miles.  Watson,  Flagg  &  Standifer, 
Portland,  have  nearly  completed  their  grading 
through  Marshall  Canyon  east  of  Cheney. 
From  Marengo,  where  the  Milwaukee  crosses 
the  O.-W.  R.  &  N.  right  of  way,  to  Cheney, 
the  work  has  been  completed. 


Wyoming. 

Advices  from  Thermopolis  state  that  it  is 
believed  there  that  by  March  1  the  Burlington 
will  resume  construction  of  its  extension  from 
that  place  toward  the  south  to  the  line  of  the 
Colorado  &  Southern.  Work  on  the  extension 
was  abandoned  temporarily  several  months 
ago. 

Canada. 

The  Canadian  Pacific  Ry.  has  engaged  an 
expert  to  report  on  a  plan  for  the  enlargement 
of  its  terminals  at  Winnipeg. 

The  Town  Council  of  Bassano,  Alberta,  has 
granted  a  franchise  for  a  street  railway  to  run 
through  the  main  street  of  the  town  to  the 
Canadian  Pacific  dam  construction  works  a 
few  miles  south  of  there.  The  franchise  calls 
for  the  road  to  be  completed  and  in  operation 
within  nine  months. 

The  Canadian  Pacific  Ry.  has  announced  its 
intention  of  laying  out  new  railroad  yards  six 
miles  west  of  Winnipeg,  at  an  expenditure  of 
$2,000,000. 

Rate  payers  of  Brandon,  Man.,  have  voted 
to  grant  a  franchise  for  a  street  railway  sys- 
tem to  a  private  company. 

The  Kootenay  Central  Ry.  Co.  is  to  apply 
to  parliament  for  an  act  authorizing  it  to  con- 
struct a  branch  line  from  Galloway  southerly 
in  the  direction  of  the  international  boundary. 
Application  will  also  be  made  for  more  time 
to  construct  authorized  lines. 

Application  will  be  made  to  parliament  for  a 
charter  for  the  Dominion  Pacific  Ry.,  which 
proposes  to  construct  a  line  of  railway  from 
a  point  on  the  international  boundary  at  or 
near  range  23  west  of  the  4th  meridian  Alber- 
ta, thence  northwesterly  to  Cardston,  thence 
northwesterly  via  Pincher  Creek  to  a  point  on 
the  Crow's  Nest  branch  of  the  Canadian  Pa- 
cific railway  at  or  near  Lundbreck,  thence 
northerly  and  west  of  the  Porcupine  hills  to 
Calgary,  thence  northerly  and  west  of  Snake 
lake,  Gull  lake,  and  Pigeon  lake  to  Edmon- 
ton, thence  in  a  generally  northwesterly 
direction  to  Fort  St.  Joh  n,  in  the  province 
of  British  Columbia,  with  a  branch  line 
from  a  point  on  the  main  line  west  of 
the  town  of  Pincher  Creek,  in  a  generally 
southwesterly  direction  and  along  the  south 
fork  of  the  Old  Man  river  to  the  boundary  of 
British  Columbia. 

Track  laying  on  the  Grand  Trunk  Pacific 
Ry.  reached  the  boundary  line  of  British  Co- 
lumbia on  Nov.  17.  Steel  will  be  laid  to  mile 
30  British  Columbia,  280  miles  west  from  Ed- 
monton, before  Christmas,  and  when  this  point 
is  reached  tracklaying  will  be  at  an  end  until 
June  of  next  year.  Tete  Jaune  Cache  is  at 
mile  51.  The  track  has  been  laid  through  the 
first  tunnel  of  the  mountain  division.  This 
tunnel  is  550  ft.  long,  and  penetrates  the  shoul- 
der of  a  mountain  about  4  miles  from  Fitz- 
hugh.  H.  J.  Fetter,  superintendent  of  the 
construction  work  for  Foley,  Welch  &  Stewart, 
St.  Paul,  is  making  arrangements  for  the 
transportation  of  supplies  to  points  west  of  the 
Cache,  where  grading  work  is  to  be  done  next 
year.  Two  large  river  boats  are  being  built 
on  Moose  Lake  to  ply  the  Fraser  river  and 
other  inland  waters  of  British  Columbia.  As 
supplies  can  be  taken  all  the  way  to  Hazelton 
at  much  less  expense  than  they  can  be  freight- 
ed from  the  western  end  of  the  steel,  100  miles 
from  Prince  Rupert,  freight  will  be  carried 
from  that  end  of  the  construction  work  in 
western  British  Columbia. 

The  British  Canadian  Construction  Co., 
Ltd.,  Ottawa,  Out.,  has  grading  work  under 
way  between  Joliette  and  St.  Emele  d'L'Emer- 
gie,  for  the  projected  line  of  the  Joliette  & 
Lake  Manuan  Colonization  Ry.  of  Ottawa. 
This  railway  has  made  surveys  for  a  217  mile 
line  from  Montreal  to  the  County  of  Joliette 
to  a  connection  with  the  Grand  Trunk  Pa- 
cific. It  is  planned  to  continue  the  road  work 
during  the  winter  on  a  section  crossing  the 
Laurentian  Mountains.  J.  A.  Patten.  St  Fe- 
lix de  Valois,  Que.,  is  Chief  Engineer. 

Construction  work  is  being  pushed  for- 
ward in  the  grade  of  the  main  line  of  the 
Canadian  Northern  Ry.  west  of  Edmonton 
to  the  Pembina.  All  work  has  been  discon- 
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tinned  on  the  Onoway  or  Peace  River  branch 
of  the  Canadian  Northern  railway,  but  many 
of  the  men  and  teams  employed  on  that  line 
have  gone  over  to  the  main  line,  to  join  in 
the  work  of  completing  the  grade  to  the  Pem- 
bina. The  contractors  are  making  a  strug- 
gle against  winter,  and  trying  to  finish  the 
work  within  the  contract  limit.  Steel  has  been 
laid  on  the  main  line  to  a  point  six  miles 
beyond  St.  Albert.  It  is  said  to  be  the  in- 
tention to  carry  the  steel  head  as  far  as  the 
crossing  of  the  Pembina  river,  a  distance  of 
70  miles,  before  spring.  The  need  for  this 
advance  of  the  steel  is  found  in  the  heavy 
bridge  work  to  be  done  at  the  Pembina  river. 
The  grade  should  be  completed  to  the  Pem- 
bina in  a  month's  time.  The  last  gaps  are 
now  being  closed  in.     The  right-of-way  on 


the  Peace  River  line  will  be  cut  to  the  cross- 
ing of  the  Athabasca  river  30  miles  from  the 
confluence  of  the  McLeod,  by  the  end  of  Jan- 
uary. 

The  Montreal  Tramways  Co.  which  on  Dec. 
1  will  take  over  the  control  of  the  street  rail- 
ways at  Montreal,  has  sold  a  bond  issue  for 
$10,000,000. 

It  is  understood  in  Port  Colborne,  Ont, 
that  the  Niagara,  St.  Catharines  &  Toronto 
Ry.  will  early  next  year  extend  its  line  from 
Port  Colborne  to  Fort  Erie  and  from  that 
place  to  Niagara  Falls.  By  the  building  of 
these  lines  the  comnany,  which  is  controlled 
by  the  Mackenzie  &  Mann,  will  have  a  belt 
line  throughout  the  entire  Niagara  Peninsula. 

It  is  believed,  as  a  result  of  the  recent 
terminal  inspection  by  W.  P.  Kenney,  Assist- 


ant Traffic  Manager  of  the  Great  Northern 
at  Winnipeg,  Man.,  that  the  company  is  con- 
sidering the  construction  of  .a  union  depot 
jointly  with  the  Canadian  Pacific  and  Ca- 
nadian Northern  and  Grand  Trunk  Railways. 

The  Canadian  Pacific  Ry.  will  apply  to  the 
government  of  Canada  at  the  next  session 
of  Parliament  for  power  to  construct  a  line 
of  railway  from  a  point  on  Oyster  River, 
northerly  to  Hardy  Bay,  at  the  north  end  of 
Vancouver  Island.  Surveys  have  been  made 
and  preliminary  contracts  entered  into  by  the 
Canadian  Pacific  Ry.  for  construction  of  an 
extension  of  the  present  trackage  of  the  Ca- 
nadian Pacific  Ry.  on  the  island  from  Comox 
to  Campbell  River,  the  famous  fishing  resort, 
which  is  situated  about  half  up  on  the  east 
coast  of  the  island. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

•J«Bids  will  be  received  until  1  p.  m.,  Dec.  1, 
by  Board  of  Tallapoosa  County  Commission- 
ers, Dadeville,  Ala.,  for  grading  and  draining 
11  miles  of  road  from  Dadeville  to  Miller's 
Bridge  in  Tallapoosa  County,  Ala.  Informa- 
tion may  be  obtained  of  J.  R.  Hall,  Dadeville, 
Ala. 

^•Bids  will  be  received  until  noon,  Nov.  29, 
by  Commissioners  of  Escambia  County,  Brew- 
ton,  Ala.,  for  grading,  draining  and  surfacing 
with  gravel  about  9  miles  of  'road. 

®The  City  Commission  of  Birmingham,  Ala., 
has  awarded  the  contract  for  the  paving 
of  Eighth  Ave.,  from  West  20th  St.  to  28th 
St.,  to  the  Southern  Bitulithic  Co. 

No  contract  has  been  awarded  by  the  Board 
of  Lawrence  County  Commissioners,  Moulton, 
Ala.,  for  grading,  draining  and  surfacing  with 
Tishomingo  gravel  about  IV2  miles  of  the 
Hillsboro-Moulton  Road,  for  which  bids  were 
for  Oct.  30.  The  work  will  be  done  by  day 
labor.  W.  Hotchkiss,  Courtland,  Ala.,  is  Engi- 
neer. 

The  City  Commission  of  Birmingham,  Ala., 
has  passed  an  ordinance  providing  for  the  lay- 
ing of  bitulithic  pavement  on  Eighth  Ave., 
from  the  west  side  of  20th  St.  to  28th  St. 

Arkansas. 

The  City  Council  of  Little  Rock,  Ark.,  has 
passed  an  ordinance  appropriating  $13,500  to 
the  West  23d  St.  improvement  district.  This 
district  extends  from  Main  St.  to  Cross  St.  on 
23d,  north  on  Cross  to  22d  and  west  on  22d 
to  High  St. 

An  appropriation  of  $14,500  to  the  Gaines 
St.  improvement  district  has  been  made  by 
the  City  Council  of  Little  Rock,  Ark.  The 
district  extends  from  Markham  to  28th  St.,  on 
Gaines  St.,  and  from  Arch  to  Gaines  on  18th 
St.  The  district  includes  Cumberland  St.,  from 
Capitol  Ave.,  to  14th  St.,  and  all  streets  run- 
ning east  and  west  between  Capitol  Ave.  and 
14th  are  to  be  paved  between  Main  and  Rock 
Sts.,  with  the  exception  of  Ninth  St. 

A  movement  has  been  started  to  build  a 
highway  through  Carroll  County,  Ark.,  from 
north  to  south  by  the  way  of  Benton  and 
Eureka  Springs,  to  the  Benton  County  line, 
uniting  with  the  proposed  road  west  from 
Berryville.  A  meeting  will  be  held  in  Benton 
Nov.  24  for  the  purpose  of  forming  a  perma- 
nent road  association. 

California. 

®Thc  Tehama  County  Board  of  Supervisors, 
Red  Uluff,  Cal.,  has  let  two  contracts  for  the 
construction  of  two  important  roads  in  the 
county.  J.  T.  Swanson  was  awarded  a  con- 
tent for  a  portion  of  the  work  on  the  Red 
Rluff-I.vonsvillc  road,  while  C.  F.  Sherwood 
scmn-d  the  >  ont rnrt  for  a  portion  of  the  work 
on  the  Corning-Henleyville  road. 

8>The  Ventura  County  Hoard  of  Supervisors, 
Ventura,  Cal.,  has  awarded  the  contract  for 
l,ni|<|ini/tlie  necessary  piling  at  Rincon  Point 
in  connection  with  the  1  on 


M.  Williamson  of  Santa  Barbara,  Cal.,  for 
$36,000.  Approximately  6,000  ft.  of  piling  will 
be  used,  which  will  be  Eucalyptus  piles. 

The  city  of  Hillsborough,  Cal.,  has  all  the 
plans  completed  for  the  construction  of  over 
eight  miles  of  arterial  highway  to  cost  in  the 
neighborhood  of  $91,000.  Consulting  Engi- 
neers Haviland  &  Tibbetts,  Alaska  Commercial 
Bldg.,  San  Francisco,  Cal.,  employed  to  sketch 
the  proposed  work,  have  submitted  a  report 
favoring  the  use  of  oiled  macadam  in  building 
new  roads.  The  main  thoroughfare,  which  is 
to  be  called  Hillsborough  Blvd.,  will  run  from 
the  northerly  to  the  southerly  boundaries  of 
the  town,  connecting  all  of  the  large  estates 
with  a  smooth  and  wide  roadway.  Construc- 
tion will  be  commenced  immediately. 

The  Yuba  County  Commissioners,  Marys- 
ville,  Cal.,  have  taken  preliminary  steps  toward 
the  bonding  of  the  county  in  the  sum  of  $500,- 

000  for  the  purpose  of  constructing  a  system 
of  roads. 

The  California  State  Highway  Commission, 
Sacramento,  Cal.,  in  all  probability  will  start 
six  or  eight  surveying  parties  during  the 
month  of  December,  to  make  the  preliminary 
surveys  for  the  state  highway  system,  for 
which  $18,000,000  in  bonds  were  voted  last 
year.  This  is  to  be  done  in  order  to  obtain 
estimates  of  the  cost  of  construction. 

The  San  Bernardino  County  Commissioners, 
San  Bernardino,  Cal.,  have  instructed  the 
County  Surveyor  to  survey  the  proposed  road 
from  Oro  Grande  west  to  the  Los  Angeles 
county  line,  a  distance  of  20  miles. 

The  Stanislaus  County  Board  of  Supervi- 
sors, Modesto,  Cal.,  has  taken  the  preliminary 
steps  toward  the  calling  of  a  bond  election  for 
the  construction  of  county  roads.  It  is  planned 
to  build  about  200  miles  of  roads  at  an  esti- 
mated cost  of  $1,500,000. 

Colorado. 

•{•Rids  will  be  received  until  11  a.  m.,  Nov. 
23,  by  Board  of  Public  Works,  Denver,  Colo., 
for  furnishing  necessary  labor  and  material 
for  grading,  constructing  curb  and  gutters, 
culverts  and  crosswalks  and  otherwise  im- 
.  proving  South  Denver  Improvement  District 
No.  10  Henry  Read  is  President  of  the  Board. 

At  a  good  roads  meeting  held  in  Delta. 
Colo.,  recently,  the  three  following  routes  were 
laid  out  to  be  chosen  from  for  a  road  across 
the  state,  to  be  part  of  the  coast-to-coast  road: 
No.  1 — Denver  to  Grand  Junction  via  Colo- 
rado Springs,  Divide,  Hartzel,  Rucna  Vista, 
Tennessee  Pass.  RedclifT,  Gypsum,  Glenwood, 
Rifle,  De  Bequc,  Plateau  creek,  Palisade.  Dis- 
tance, 421  miles.  No.  2—  Denver  to  Grand 
Junction  via  Colorado  Springs,  Divide,  1  1  art  - 
/el,  Rucna  Vista,  Granite,  Twin  Lakes,  Inde- 
pendence pass,  Aspen.  Carhoudalc,  Glenwood, 
De  Rc(|tic,  Plateau  creek,  Palisade.  Distance, 
.'189  miles.  No.  3 — Denver  to  Grand  Junction 
via  Morrison,  Turkey  creek,  Railey's,  Jeffer- 
son, Fairplay,  Rucna  Vista,  Granite,  Twin 
Lakes,  Independence  pass.  Aspen,  Carhoudalc, 
Glenwood.  De  Hemic,  Plateau  creek,  Palisade. 

1  distance  868  mile  s 
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miction  of  the  Rincon  sea  level  road,  to  John 

►J.  indicates  work  now  open  for  bids.    IB  indicates  a  contract 


Connecticut. 

The  citizens  of  New  Haven,  Conn.,  on  Nov. 
14  voted  against  the  issuance  of  bonds  to  the 
amount  of  $850,000  for  improvements,  which 
were  divided  as  follows.  $300,000  for  street 
paving,  $200,000  for  park  system,  $75,000  for 
sea  wall,  $150,000  for  city  improvements,  and 
$75,000  for  miscellaneous  work. 

Florida. 

The  city  of  Jacksonville,  Fla.,  has  requested 
that  five  officials  of  the  Washington  City  Engi- 
neering Depatment  come  to  Jacksonville,  or- 
ganize and  take  charge  of  the  new  engineering 
department  contemplated  by  the  city.  Jack- 
sonville will  spend  more  than  $2,000,000  under 
direction  of  the  Washington  engineers  in  ef- 
forts to  make  "a  city  beautiful." 

Georgia. 

An  election  will  be  held  in  Colquitt  County, 
Ga.,  on  Nov.  27  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $300,- 

000  for  improvements.  Moultrie  is  the  county 
seat. 

The  City  Council  of  Quitman,  Ga.,  has  voted 
in  favor  of  the  issuance  of  bonds  to  the 
amount  of  $75,000  for  improvements,  as  fol- 
lows :  $12,000  for  new  fire  department,  $40,000 
for  the  purpose  of  erecting  and  equipping  a 
modern  school  house,  and  $23,000  to  extend 
the  street  and  sidewalk  paving. 

Illinois. 

The  City  Council  of  Quincy,  111.,  has  passed 
an  ordinance  providing  for  the  paving  of 
Maine  St.,  from  Third  to  Eighth  Sts.,  with 
creosoted  wood  blocks. 

The  Highway  Commissioners  of  Sterling 
Township,  Sterling,  111.,  have  decided  to  pave 
a  portion  of  the  Dixon  road  from  the  east  end 
of  East  Fourth  St.  to  the  Mineral  Springs 
road,  a  distance  of  about  100  rods.  The  pre- 
liminary work  will  be  done  this  winter  and 
the  contract  let,  so  that  the  paving  can  start 
next  spring.  The  estimated  cost  is  about 
$4,000. 

The  Board  of  Local  Improvements  of  Peo- 
ria, 111.,  has  decided  to  pave  McClure  Ave 
from  Pacific  to  Elizabeth  St.,  a  distance  of 
over  a  mile  and  a  half  and  thus  construct  a 
permanent  paved   route   from   Glen   Oak  to 

Bradley  Park. 

The  City  Council  of  Freeport,  111.,  is  con- 
templating negotiations  for  the  purchase  of  a 
new  steam  roller  for  use  on  streets  of  the  city. 

The  contract  for  the  construction  of  9,800 
s(|.  yds.  of  brick  pavement  on  gravel  base  with 
concrete  gutter  on  First  Ave,  and  5,400  sq. 
vds.  of  brick  pavement  on  gravel  base  with 
concrete  gutter  on  R  St.,  for  which  bids  were 
asked  bv  the  City  Council  of  Monmouth,  111., 
on  Nov,  1"'.  has  not  been  awarded  owing  to 
del  iv  ill  the  court  proceedings  Ralph  M.  Fer- 
guson is  City  Engineer. 

Following   arc   the   low   bids   submitted  to 

1  E    NfcGann,  Commissioner    of  Public 

Work-.  Chicago.  111.,  for  furnishing  labor, 
materials,  etc,  necessary  to  construct  a  cement 
sidewalk  on  the  south  side  of  W.  Madison  St.. 

let  recently. 
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from  Hamlin  Ave  to  W.  40th  Ave. :  Demling 
&  Wendt,  118  N.  La  Salle  St.,  11.9  cts.  per  sq. 
ft.    Bids  opened  Nov.  13. 

Bids  were  received  Nov.  14  by  the  village  of 
Glencoe,  of  which  Windes  &  Marsh,  Winnetka, 
111,  are  the  engineers,  for  paving  on  Vernon, 
Railroad  and  Hawthorne  Aves.  The  pavement 
consists  of  a  3-course  macadam  of  an  avearge 
thickness  of  9V2  in.,  2  gals,  of  bituminous  ce- 
ment binder  per  sq.  yd.  being  used.  The  bids 
received  were  as  follows:  (1)  standing  for 
Edw.  M.  Laing,  Highland  Park,  III;  (2)  for 
Jno.  A.  McGarry,  1009  Security  Bldg.,  Chi- 
cago; (3)  for  Davidson  &  Walter,  Glencoe, 
111.;  (4)  for  Jas.  Cape  &  Sons,  Racine,  Wis.; 
(5)  for  John  Hayes  Sons  &  Co.,  Naperville, 
111.;  (6)  for  C.  T.  Edinger,  Lake  Forest,  111., 
and  (7)  for  Western  Improvement  Co., 
Racine,  Wis. : 


Indiana. 

•{•Bids  will  be  received  until  1  p.  m.,  Dec.  5, 
by  Board  of  Lawrence  County  Commissioners, 
Bedford,  Ind.,  for  the  construction  of  two 
gravel  roads.  E.  W.  Edwards  is  County 
Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
18,  by  Board  of  Huntington  County  Commis- 
sioners, Huntington,  Ind.,  for  the  construction 
of  a  gravel  road  in  Huntington  township.  J. 
W.  Weaver  is  County  Auditor. 

•{•Bids  will  be  received  until  noon,  Dec.  5, 
by  Board  of  Dearborn  County  Commissioners, 
Lawrenceburg,  Ind.,  for  the  improvement  of 
highways  in  Jackson  township.  W.  S.  Fagaley 
is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
0,  by  Commissioners  of  Cass  County,  Logans- 
port,  Ind.,  for  the  construction  of  gravel  road 
in  Clinton  township.  J.  E.  Wallace  is  County 
Auditor. 

'•{•Bids  will  be  received  until  10  a.  m.,  Dec.  4, 
by  Commissioners  of  Huntington  County, 
Huntington,  Ind.,  for  the  construction  of  a 
gravel  road  in  Huntington  township.  J.  W. 
Weaver  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
27,  by  Department  of  Public  Works,  Indian- 
apolis, Ind.,  for  furnishing  a  San  Dryer  for 
use  in  the  Asphalt  Street  Repair  Department. 
C.  A.  Schrader  is  President  of  the  Board. 

®The  Huntington  County  Commissioners, 
Huntington,  Ind.,  have  awarded  the  contract 
for  the  building  of  the  A.  M.  Buzzard  road  to 
Landis  &  Wilson  for  $6,512,  and  the  contract 
for  the  construction  of  the  Fulton  road  to 
Keefer  &  Bailey  for  $11,778. 

®The  contract  for  the  construction  of  a 
gravel  road  in  Posey  township,  Clay  County, 
Brazil,  Ind.,  has  been  let  to  Wm.  D.  Webster 
of  Staunton,  Ind.,  for  $1,250. 

®W.  H.  Carey  of  Winamac,  Ind.,  has  been 
awarded  the  contract  by  the  Pulaski  County 
Commissioners,  Winamac,  for  the  construc- 
tion of  two  highways  for  $4,240.  Bids  were 
opened  Nov.  7. 

®The  Board  of  Miami  County  Commission- 
ers, Peru,  Ind.,  has  awarded  the  following 
contracts  for  the  construction  of  three  stone 
roads,  for  which  bids  were  opened  Nov.  9 : 
Rav  N.  Sullivan,  Peru,  $2.237 ;  M.  A.  Boswell, 
$4,149,  and  J.  M.  Little,  $7,529. 

®Geo.  F.  Miller  has  been  awarded  the  con- 
tract by  the  City  Council  of  Lebanon,  Ind., 
Edmund  Connor,  Clerk,  for  the  paving  of 
Walnut  and  Crooked  Sts.,  with  brick,  includ- 
ing sidewalks  and  drainage,  for  $14,906.  The 
pavement  will  be  laid  for  $1.45  per  sq.  yd. 
Bids  were  opened  Nov.  13. 


The  Board  of  Public  Works  of  South  Bend, 
Ind.,  has  adopted  resolutions  for  the  improve- 
ment of  the  first  alleys  east  and  west  of  Main 
St.  The  improvement  will  consist  of  grading 
and  paving  with  vitrified  brick  laid  upon  a 
concrete  foundation. 

As  soon  as  the  money  appropriated  in  the 
1912  burget  becomes  available,  the  City  Council 
Evansville,  Ind.,  will  order  the  improvement 
of  Lincoln  Ave.  from  10th  St.  to  the  Illinoois 
Central  tracks.  The  cost  to  the  city,  it  has 
been  estimated,  will  amount  to  $8,500. 

The  City  Council  of  Brazil,  Ind.,  has  grant- 
ed permission  to  the  County  Commissioners, 
Brazil,  to  improve  East  National  Ave.  from 
the  Brazil  township  line  to  the  end  of  the  brick 
pavement  with  Tarvia  X  filler  in  crushed 
stone. 


Iowa. 

®The  City  Council  of  Davenport,  la.,  has 
awarded  the  contract  for  the  construction  of 
brick  pavement  on  38th  St.  from  7th  to  18th 
Ave.  to  the  Tri-City  Construction  Co.  of  Dav- 
enport, at  the  following  bid:  Paving,  $1.74; 
curb  and  gutter,  $.60;  stone  curb,  $.53;  exca- 
vation, $.33 ;  10-in.  sewer,  $.58. 

®The  Buchanan  County  Supervisors,  Inde- 
pendence, la.,  have  awarded  the  contract  for 
the  construction  of  a  highway  for  a  distance 
of  about  3,700  ft.,  to  Frank  Cox.  A  6-in.  cover 
of  gravel  will  be  laid  in  the  center  of  the  road. 

Petitions  for  the  repaying  of  South  Main 
St.,  in  the  city  of  Council  Bluffs,  la.,  are  being 
circulated  among  the  property  owners  on  that 
street.  The  petition  calls  for  the  repaving  of 
the  street  from  First  Ave.  to  16th  Ave. 

The  City  Council  of  Eldora,  la.,  has  taken 
the  initiatory  steps  toward  paving  22  more 
blocks  of  streets  next  season.  Included  in  the 
list  of  streets  sought  to  be  paved  are  East 
and  West  Marion  St.  between  the  Iowa  Cen- 
tral and  Northwestern  depots. 

The  Dubuque  Automobile  Club,  Dubuque, 
la.,  has  petitioned  the  Board  of  Supervisors  to 
permit  the  club  to  improve  the  Delhi  road 
from  the  city  limits  to  the  foot  of  the  first 
hill,  and  asks  the  board  on  its  part  to  use  the 
$500  automobile  tax  for  the  improvement  of 
the  same  road  from  the  point  in  question  to 
Center  Grove,  a  distance  of  three  miles. 

Kansas. 

®N.  E.  Stucker  of  Ottawa,  Kans.,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city  for  the  construction  of  a  rock  road 
on  Second  St.,  for  $3,700.  The  work  includes 
grading  and  macadamizing  the  road  to  Hope 
Cemetery.    Bids  were  opened  Nov.  15. 

On  Nov.  13  the  Golden  Belt  Road  Associa- 
tion was  formed  by  autoists  of  Abilene,  Kans., 
with  the  purpose  of  securing  a  model  high- 
way from  Kansas  City  to  Denver. 

Louisiana. 

•{•Bids  will  be  received  until  noon,  Dec.  11, 
by  Board  of  State  Engineers.  Louisiana,  104 
New  Orleans  Court  Bldg.,  New  Orleans,  La., 
for  the  construction  of  a  main  public  highway 
extending  from  New  Iberia  to  Jeanerette,  Ibe- 
ria Parish,  La.,  a  distance  of  9%  miles.  Frank 
M.  Kerr  is  Chief  State  Engineer  and  Presi- 
dent of  the  Board  of  State  Engineers.  Ger- 
vais  Lombard  is  Acting  State  Highway  Engi- 
neer. 

®The  City  Council  of  Lake  Charles,  La.,  has 
awarded  the  contract  for  the  construction  of 
18,000  lin.  ft.  of  curb,  90,000  sq.  ft.of  sidewalk, 


to  Delatte  &  LaGrange  of  Lake  Charles  at  the 
following  prices:  Curb,  $.24  per  lin.  ft.;  side- 
walk, $.12%  per  sq.  ft.  Other  bidders  were: 
J.  L.  Allen,  Greenville,  Miss.,  $.29  for  curb  and 
$.12%  for  sidewalk,  and  W.  M.  Leftwick  Co., 
Nashville,  Tenn.,  $.26  for  curb  and  $.13  for 
sidewalk.    Bids  were  opened  Nov.  7. 

The  election  held  throughout  Morehouse 
Parish,  La.,  on  Nov.  7  for  the  purpose  of  levy- 
ing a  special  tax  of  3  mills  for  five  years  for 
the  building  and  maintaining  of  public  roads, 
carried.   The  parish  officials  are  at  Bastrop. 

Maryland. 

Bids  were  opened  by  the  Board  of  Awards 
of  Baltimore,  Md.,  on  Nov.  8  for  work  under 
the  Paving  Commission,  R.  Keith  Compton, 
Chairman,  consisting  of  five  streets  around  the 
Fifth  Regiment  Armory,  to  cost  approximately 
$35,000.  The  F.  E.  Schneider  Paving  Co.  sub- 
mitted the  lowest  bid.  Other  bidders  were : 
Filbert  Paving  &  Construction  Co.,  the  Barber 
Asphalt  Co.  of  Philadelphia,  the  Continental 
Public  Works  Co.  of  New  York  City,  and 
George  Long  of  Philadelphia. 

The  Paving  Commission  of  Baltimore,  Md., 
has  selected  an  additional  list  of  streets  to  be 
paved  next  year,  increasing  the  area  previous- 
ly decided  upon  to  10  miles.  The  streets  are 
as  follows:  Eager  St.,  Jones'  Falls  to  Ches- 
ter St. ;  Biddle  St.,  Jones'  Falls  to  Broadway  : 
Madison  St.,  Greenmount  Ave.  to  Patterson 
Park  Ave.;  Jefferson  St.,  Wolfe  St.  to  Mont- 
ford;  Jefferson  St.,  Broadway  to  Aisquith  St.: 
Hoffman  St.,  Greenmount  Ave.  to  Eden  St. : 
Hoffman  St.,  Caroline  St.  to  Bond  St. ;  Bond 
St.,  Hoffman  St.  to  Madison  St.;  Pine  St.. 
Saratoga  St.  to  German  St. ;  Penn  St.,  Ger- 
man St.  to  Pratt  St. 

Michigan. 

The  Common  Council  of  Coldwater,  Mich., 
has  instructed  the  City  Engineer  to  prepare 
plans  and  estimates  for  brick  pavement  on 
West  Pearl  St.,  from  Division  to  Hanchett; 
also  on  South  Monroe  St.,  from  pavement  to 
depot;  also  on  North  Monroe  St.,  from  pave- 
ment to  Taylor. 

Minnesota. 

•{•Bids  will  be  received  until  2  p.  fri.,  Nov. 
27,  by  Board  of  Public  Works,  St.  Paul. 
Minn.,  for  grading  alley  in  Block  25,  Summit 
Park  Addition.  Bids  will  be  received  at  the 
same  time  for  grading  Fry  St.,  from  LTniver- 
sity  to  Shields  Av. ;  for  curbing,  leveling  and 
improving  Laurel  Ave.,  from  Saratoga  to 
Snelling  Ave. ;  for  curbing,  filling,  leveling 
and  improving  Ashland  Ave.,  between  Snell- 
ing and  Fairview,  and  for  grading  Jameson 
St.,  from  Front  to  Orchard  St. 

®The  Board  of  Public  Works  of  Duluth. 
Minn.,  has  awarded  the  contract  for  the  grad- 
ing and  repairing  of  the  Swan  Lake  road 
from  Mesaba  Ave.  to  midway  to  Duluth 
Heights  to  George  R.  King  at  $2,624.  Other 
bidders  were :  Hugh  Steele,  $2,976,  and  J.  W. 
Preston,  $3,386. 

Mississippi. 

®The  Board  of  Supervisors  of  Covington 
County,  Collins,  Miss.,  has  let  the  contract  to 
build  and  maintain  roads  in  Districts  1  and  2 
to  W.  F.  Watts.  The  first  class  for  $120  per 
mile  for  the  first  year,  and  $55  for  the  second 
year;  the  second  class,  $105  per  mile  for  the 
first  year  and  $50  for  the  second.  The  roads 
in  these  two  districts  are  to  be  built  by  assess- 
ment, while  in  Beat  1  a  special  $50,000  bond 
issue  was  made. 

The  citizens  of  Magnolia,  Miss.,  on  Nov.  14 
voted  the  issuance  of  bonds  to  the  amount  of 
$12,000  for  the  construction  of  cement  side- 
walks. 

The  City  Council  of  Jackson.  Miss.,  has  no- 
tified the  property  owners  of  its  intention  to 
pave  West  St.  from  Amite  to  Millsaps  Col- 


The  citizens  of  Wright  City,  Mo.,  on  Nov. 
14  voted  to  organize  an  eight-mile  road  district 
with  Wright  City  as  the  central  point.  This 
district  is  on  the  cross-state  highway. 

The  City  Council  of  Springfield,  Mo.,  has 
passed  an  ordinance  providing  for  the  open- 


Quantities.                                         (1)          (2)  (3)         (4)          (5)  (6)  (7) 

6,625  sq.  yds.  macadam  pavement            $  1.12*     $  1.182  $  1.133     $  1.20      $  1.20*  $  1.255  $  1.30° 

6,810  ft.  concrete  curb  and  gutter                  .60           .56  .58           .60           .62%        .69  .70 

50  cu.  yds.  concrete  retaining  wall.       7.50         6.90  8.00         8.00         8.00  10.00  8.50 

16  lin.  ft.  plank,  end  curb                        .30           .20  .25           .25           .30          .25  .30 

4,325  cu.  yds.  grading,  in  cut                         .32           .34  .40           .30           .40           .39  .40 

4.070  lin.  ft.  10-in.  sewer  tile                        .60          .60  .60           .60           .60           .69  .70 

140  lin.  ft.    8-in.  sewer  tile                         .o0           .40  .55           .50           .55           .60  .60 

13  brick  catch  basins,  360-lb.  cover.      35.00        33.00  30.00        30.00        40.00  35.00  40.00 

9  brick  manholes,  480-lb.  cover             35.00        32.00  30.00        30.00        40.00  43.00  40.00 

200  sq.  yds.  concrete  walk  approach.         .16           .16%  .17           .15           .18           .20  .18 

50  lin.  ft.  concrete  walk,  adjusted..         .50           .83  .20           .50           .50  1.00  .80 

3  manholes,  adjusted                              5.^J         3.00  3.00         5.00         5.00  1.50  5.00 

Totals                                                $16,624     $16,748  $16,802     $16,979     $17,816     $18,999  $19,443 

binder  Tarvia  X;  also  bid  $1.20  on  Pioneer  Asphalt.  2Tarvia  H;  also  bid  $1.29  on  Bermudez. 

'Tarvia:  also  bid  $1.21  on  Sarco  and  $1.31  on  Bermudez.  4Pioneer  Asphalt  or  Sarco.  6Pioneer  As- 
phalt.   "Sarco,  upper  2  in.  machine  mix,  or  would  substitute  5-in.  concrete  base. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ing  and  widening,  to  a  width  of  25  ft.,  of  Pick- 
wick alley  from  the  east  line  of  South  St.  to 
the  west  line  of  South  Jefferson  St. 

The  citizens  of  Warrenton,  Mo.,  on  Nov.  14 
voted  to  organize  an  eight-mile  road  district 
with  Warrenton  as  the  central  point.  This 
district  is  on  the  cross-state  highway. 
New  Jersey. 

®The  Borough  Council  of  Collingswood,  N. 
J.,  has  awarded  the  following  contracts  in 
connection  with  the  construction  of  about 
32,000  sq.  yds.  of  macadam  pavement,  for 
which  bids  were  opened  Nov.  13 :  R.  C.  Tay- 
lor. Collingswood,  furnishing  7,000  tons  of 
stone  at  $1.47%  ;  laying  vitrified  brick  gutters, 
$7.10,  Aug.  Stutzer,  Collingswood,  and  building 
of  road,  Sutton  &  Carson,  at  $.83  per  ton. 

New  York. 

*f*Bids  will  be  received  until  2  p.  m.,  Nov. 
27,  by  George  McAneny,  President  of  the 
Borough  of  Manhattan,  for  repairing  sheet  as- 
phalt pavement  in  the  borough,  together  with 
work  incidental  thereto.  The  engineer's  esti- 
mate of  the  amount  of  work  to  be  done  is : 
17,000  sq.  yds.  of  asphalt  pavement,  including 
binder  course;  50  cu.  yds.  of  Portland  cement 
concrete;  100  sq.  yds.  of  old  stone  pavement 
to  rela3r. 

®John  Bombaci,  71  Second  St.,  New  Ro- 
chelle,  N.  Y.,  has  been  awarded  the  contract 
by  the  Board  of  Public  Works  of  New  Ro- 
chelle,  for  the  grading  of  Siekles  PL,  Sickles 
Ave.  to  Lockwood  Ave.,  for  $1,200.  Bids 
opened  Nov.  9,  awarded  Nov.  13. 

Ohio. 

The  citizens  of  Ravvson,  O.,  on  Nov.  7  voted 
against  the  levying  of  a  special  tax  for  the 
purpose  of  paving  the  main  street  a  distance 
of  three-quarters  of  a  mile. 

Bonds  will  be  sold  by  Wood  County,  O.,  on 
Nov.  20  in  the  sum  of  $50,000  for  the  purpose 
of  building  good  roads.  Bowling  Green  is  the 
county  seat. 

Oregon. 

®The  City  Council  of  Portland,  Ore.,  has 
let  the  following  contracts  for  street  improve- 
ments; Stephens  St.  district,  asphalt  pave- 
ment— Oregon  Independent  Paving  Co.,  $19,- 
165.  Belmont  St.  from  Water  to  Union, 
stone  blocks  pavement — Oregon  Independent 
Paving  Co.,  $20,330.  High  school  district, 
grading  and  concrete  curbs  and  walks — Wel- 
ton,  Kibbe  &  Cochran.  $4,120.  Holgate 
St.  from  Kenilworth  to  East  Twenty-eighth, 
grading  and  concrete  curbs  and  walks — Wel- 
ton,  Kibbe  &  Cochran,  $2,147.  Westanna  St. 
from  Willamette  Blvd.  to  Houghton  St.,  grad- 
ing and  concrete  curbs  and  walks — A.  D.  Kern. 
$4,957.  Brainard  St.  from  Michigan  to  Congress, 
grading  and  concrete  curbs  and  walks — A.  D. 
Kern,  $1,279.  Patton  Ave.  from  Portland  to  Co- 
lumbia Blvds.,  grading  and  concrete  curbs  and 
walks— A.  D.  Kern,  $11,229.  East  Lincoln  St. 
from  East  Fiftieth  to  East  Sixtieth,  grading 
and  concrete  curbs  and  walks — Welton,  Kibbe 
&  Cochran,  $5,755. 

®Th<-  City  Council  of  Eugene,  Ore.,  has  let 
the  contract  to  pave  the  alleys  running  both 
ways  in  the  block  bounded  by  Willamette, 
Olive,  West  Eighth  and  West  Ninth  Sts.,  to 
Clark  &  Henery  Construction  Co.,  at  the  fol- 
lowing bid:  Pavement,  $1.80  per  sq.  yd.;  earth 
excavation,  $.05  per  cu.  yd. ;  catch  basins,  $25 
each;  earth  tilling,  $.40  per  cu.  yd.,  and  sewer 
pipes  in  place,  $.05  per  lin.  ft, 

Following  bids  were  received  Nov.  12  by 
the  City  Executive  Board  of  Portland,  Ore., 
for  hard-surface  pavement,  as  follows:  Vir- 
ginia St.  from  Carolina  to  Pendleton,  grading 
and  com  rctc  curbs  and  walks — Joplin  &  Mecks, 
$1,801;  O'Neill  &  Co.,  $1,909;  A.  D.  Kern, 
$1,038;  Kilkenny  Bros.,  $1,990;  Jcffcry  &  Buf- 
ton, $l,*91;  Welton,  Kibbe  K  Cochran,  $1,0K0; 
Carter  Pros.  $1,050;  Pechill  Pros.,  $1,901;  Fl- 
wood  Wiles,  $|,79l.  Fast  Twenty-sixth  St. 
from  Division  to  past  .Sherman,  grading  and 
concrete  enrbs  and  walks  Milliard  ft  Magin- 
nis,  $1,483;  Carter  Pros.,  $1,307;  O'Neill  K  <  V, 
$1,087;  Lundstrmn  K  Saudeberg,  $1,720;  A.  I). 
Kern,  $1,394;  Jeflcrv  K  Hufton,  $1,197;  () 
Patton,  SI.59K;  pe<  lull  Pros.,  $1,507;  El  wood 
Wiles,  $1,558.    Fast   ThiftJ  first    St.  district, 


grading  and  concrete  curbs  and  walks — Carter 
Bros.,  $7,880;  Miller  &  Bauer,  $8,087;  A.  D. 
Kern,  $8,113;  Jeffery  &  Bufton,  $8,207;  Mon- 
tague-O'Reilley  Co.,  $8,759;  Crawford  &  Co., 
$8,352;  Lunds'trum  &  Sandeberg,  $9,374;  Gie- 
bisch  &  Joplin,  $8,447;  O'Neill  &  Co.,  $9,363; 
Welton,  Kibbe  &  Cochran,  $7,925;  Hilliard  & 
Maginnis,  $8,676;  Bechill  Bros.,  $8,907;  El- 
wood  Wiles,  $8,871.  Carolina  St.  from  Cor- 
bett  to  Macadam,  grading  and  concrete  curbs 
and  walks— Jeffery  &  Bufton,  $2,262;  Joplin  & 
Meeks,  $2,181;  A.  D.  Kern,  $2,121;  Kilkenny 
Bros.,  $2,426;  Welton,  Kibbe  &  Cochran, 
$2,114;  O'Neill  &  Co.,  $2,313;  Bechill  Bros., 
$2,317;  Elwood  Wiles,  $2,226.  Hood  St.  from 
Carolina  to  Pendleton,  grading  and  concrete 
curbs  and  walks — Kilkenny  Bros.,  $1,923;  Jop- 
lin &  Meeks,  $1,737;  A.  D.  Kern,  $1,596; 
O'Neill  &  Co.,  $1,879;  Jefferv  &  Bufton,  $1,817 ; 
Welton,  Kibbe  &  Cochran,  $1,634;  Bechill 
Bros.,  $1,830;  Carter  Bros.,  $1,598;  Elwood 
Wiles,  $1,750.  Iowa  St.  from  Front  to  Macad- 
am, grading  and  concrete  curbs  and  walks — 
A.  D.  Kern,  $2,755;  Joplin  &  Meeks,  $3,039; 
Kilkenny  Bros.,  $3,364;  Jefferv  &  Bufton, 
$3,095;  O'Neill  &  Co.,  $3,320;  Welton,  Kibbe 
&  Cochran,  $2,837;  Bechill  Bros.,  $3,005;  P.  H. 
Flynn,  $3,334 ;  Elwood  Wiles,  $3,004.  Kelly  St. 
from  Carolina  to  Pendleton,  grading  and  con- 
crete curbs  and  walks — Joplin  &  Meeks,  $1,644; 
Jefferv  &  Bufton,  $1,912;  A.  D.  Kern,  $1,657; 
Kilkenny  Bros.,  $2,038;  O'Neill  &  Co.,  $2,010; 
Welton,  Kibbe  &  Cochran,  $1,714;  Bechill 
Bros.,  $1,881;  Carter  Bros.,  $1,668;  P.  H. 
Flynn,  $2,064;  Elwood  Wiles,  $1,812.  Pendle- 
ton St.  from  Corbett  to  Macadam,  grading  and 
concrete  curbs  and  walks — Jeffery  &  Bufton, 
$2,077;  A.  D.  Kern,  $1,928;  Kilkenny  Bros, 
$2,255;  O'Neill  &  Co.,  $2,183;  Joplin  &  Meeks. 
$2,106;  Welton,  Kibbe  &  Cochran,  $1,944;  P. 
H.  Flynn,  $2,283;  Bechill  Bros,  $2,036;  Elwood 
Wiles,  $2,110.  Russett  St.  from  Wabash  to 
Emerald,  grading  and  concrete  curbs  and 
walks— R.  J.  Debuhr,  $1,810;  Welton,  Kibbe  & 
Cochran,  $1,838;  Bechill  Bros.,  $1,936.  Wilson 
St.  district,  grading  and  concrete  curbs  and 
walks— Joplin  &  Meeks,  $7,779;  Hilliard  & 
Maginnis,  $7,450 ;  O'Neill  &  Co.,  $8,343 ;  A.  D. 
Kern,  $8,279;  Crawford  &  Co,  $7,004;  Giebisch 
&  Joplin,  $7,131;  Welton,  Kibbe  &  Cochran, 
$7,220;  Carter  Bros,  $6,883;  Bechill  Bros, 
$7,538. 

The  City  Executive  Board  of  Portland,  Ore, 
on  Nov.  12  received  the  following  bids  for  the 
construction  of  hard-surface  pavement  on 
Sandy  Blvd.,  from  East  37th  to  East  72nd  St, 
specifying  asphalt,  bitulithic  and  hassam : 
Asphalt — Oregon  Independent  Paving  Co, 
$164,835;  Barber  Asphalt  Co.,  $187,306;  Gie- 
bisch &  Joplin,  $173,578;  Elwood  Wiles,  $170,- 
595.  Hassam— G.  A.  Anderson,  $168,029;  Ore- 
gon Hassam  Paving  Co,  $184,839.  Bitulithic— 
G.  A.  Anderson,  $171,069;  Warren  Construc- 
tion Co,  $174,109.  The  unit  prices  ranged 
from  $1.69  and  $1.85  per  sq.  yd. 

Supervisor  George  Oglesby  of  Road  District 
No.  23,  Clackamas  County,  Oregon  City,  Ore, 
county  seat,  recently  called  a  special  road  dis- 
trict meeting  to  submit  to  the  voters  of  that 
district  the  levying  of  a  three-mill  or  more  tax 
to  aid  in  the  construction  of  the  Pacific  High- 
way, Aurora  to  Canby,  a  distance  of  about 
four  and  four-tenths  miles. 

The  city  of  Med  ford.  Ore,  and  the  Jackson 
County  Court,  Jacksonville,  Ore,  have  appro- 
priated $1,000  toward  the  construction  of  a 
permanent  highway  in  the  Crater  Lake  Na- 
tional Park.  W.  G.  Steel  of  Med  ford  has  been 
sent  to  Washington,  D.  C,  to  ask  Congress 
for  a  $500, ono  appropriation  for  the  work. 

Pennsylvania. 

®The  City  Council  of  Dubois,  Pa,  has 
awarded  the  contract  fur  the  paving  of  the 
square  of  West  Long  Ave,  between  Main  and 
State  St,  to  llatten  &  Co.,  and  the  contract 
for  the  paving  of  High  alley  to  Skinner  Pros. 

District   Engineer  Arthur  W.  Long  of  the 
Slate  Highway  Commission,  located  at  Scran- 
ton,  Pa,  was  recently  notified  by  the  Commis 
lion  I"  prepare  plans  for  Polite  0  and  Route 

lo  of  the  highway!  provided  for  in  the  Sproul 

act.    Route  9  goes  from  Scranton  to  Montrose, 


Susquehanna  County,  and  Route  10  runs  from 
Montrose  to  New  Milford,  Great  Bend,  Sus- 
quehanna and  the  New  York  state  line. 

Tennessee. 

Plans  have  partially  been  prepared  by  Engi- 
neer F.  G.  Phillips  of  Bristol,  Tenn,  for  the 
construction  of  three  grades  of  stone  roads  in 
Sullivan  Countv,  Tenn,  at  an  estimated  cost 
of  $150,000.  J.  E.  Miller  of  Indian  Springs, 
Tenn,  is  the  official  in  charge.  Blountville  is 
the  county  seat  of  Sullivan  County.  The  con- 
tract for  the  work  will  be  let  about  Jan.  1, 
1912.    Engineer  wanted. 

The  citizens  of  Tullahoma  and  Lynchburg, 
Tenn,  have  started  a  movement  to  build  a 
model  pike  of  12  miles  to  connect  the  two 
towns.  It  is  also  contemplated  to  petition  for 
the  issuance  of  $300,000  in  bonds  for  the  pur- 
pose of  building  a  system  of  highways  in  Cof- 
fee Count}'. 

®The  City  Commissioners  of  Memphis, 
Tenn,  have  awarded  M.  Larkin  the  contract  to 
pave  Calhoun  Ave.  from  South  Main  St.  to 
Rayburn  Blvd.  with  wood  block.  The  contract 
price  is  $10,751. 

The  City  Commissioners  of  Memphis,  Tenn, 
have  passed  an  ordinance  providing  for  the 
paving  of  East  Georgia  Ave.  between  South 
Lauderdale  and  Walnut  Sts. 

Texas. 

The  city  of  San  Antonio,  Tex,  will  start  at 
once  the  paving  of  the  following  streets  with 
asphalt  at  an  estimated  cost  of  $43,424:  The 
streets  to  be  paved  and  the  estimated  cost  of 
each  are  as  follows :  Alamo  St,  from  Martinez 
St.  to  the  San  Antonio  River,  $13,500;  Gar- 
den St,  from  the  San  Antonio  River  to  Alama 
St.,  $13,396;  West  Commerce  St,  south  of 
Paschal  Square,  from  Santa  Rosa  Ave.  to 
Pecos  St,  $5,448;  Santa  Rose  Ave,  from 
Houston  St.  to  Commerce  St,  $1,404;  San 
Saba  St,  from  West  Commerce  St.  to  south 
side  of  Paschal  Square,  $530 ;  South  Pecos, 
from  Commerce  to  south  side  of  Paschal 
Square,  $800;  two  streets  on  the  east  and  west 
sides  of  the  market  house,  $1,048;  Crockett  St, 
from  Alamo  Plaza  to  Bonham  St.  and  Nacog- 
doches St.  to  Houston  St,  $4,007;  Blum  St, 
from  Alamo  Plaza  to  Bonham  St,  $1,324. 

The  City  Council  of  Brownsville,  Tex,  has 
sold  bonds  to  the  amount  of  $92,000.  Of  this 
amount  $80,000  will  be  used  for  paving  and 
the  balance  for  a  new  public  market  house. 

Petitions  are  being  circulated  in  Victoria 
precinct,  Victoria  County,  Tex,  for  an  election 
for  a  bond  issue  for  road  improvement  pur- 
poses to  the  amount  of  $200,000.  The  Victoria 
County  Commissioners'  Court,  Victoria,  was 
presented  with  a  petition  calling  for  an  elec- 
tion for  a  $40,000  bond  issue  for  road  improve- 
ment of  the  Mission  Valley  district. 

Bonds  amounting  to  $100,000  have  been  au- 
thorized for  the  construction  of  gravel  roads 
in  McGregor  district,  McLennan  County,  Tex, 
and  work  will  begin  immediately.  Waco  is  the 
county  seat. 

The  Board  of  Reeves  County  Commission- 
ers, Pecos,  Tex,  has  been  petitioned  to  call  an 
election  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  to  the  amount  of  $100,000  for 
the  construction  of  good  roads. 

The  County  Commissioners'  Court,  Wichita 
Falls,  Tex,  on  Nov.  13  ordered  the  issuance  of 
$150,000  worth  of  road  bonds  voted  by  Pre- 
cinct No  1,  which  includes  the  city. 

According  to  advices  from  Palestine,  Tex, 
the  voters  of  that  precinct  have  voted  in  favor 
of  building  sand  clay  roads  as  recommended 
by  the  United  States  Government  engineers 
Ponds  to  the  amount  of  $150,000  were  recently 
voted  for  this  purpose  It  is  thought  that  70 
miles  of  roads  can  be  built  with  the  proceeds 
of  the  bonds. 

Utah. 

®The  Board  of  Public  Works  of  Salt  Lake 
Cily,  Utah.  lias  awarded  the  contract  for  the 
paving  of  Pifth  Fast  St.  to  P.  .1.  Moran  for 
|9B,849,  Strange  St  McGuire.  also  of  Salt  Pake 
City,  submitted  a  bid  of  $96,999  for  the  work. 


4*  indicates  work  now  open  for  bids.    <•>  indicates  a  contract  let  recently. 
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Virginia. 

The  Common  Council  of  Lynchburg,  Va.,  on 
Nov.  9  adopted  an  ordinance  providing  for  the 
sale  of  public  improvement  bonds  amounting 
to  $650,000. 

Washington 

.Mayor  Tom  Brown  of  Sumas,  Wash.,  has 
informed  the  Board  of  County  Commissioners, 
Bellingham,  Wash.,  that  all  of  the  right  of  way 
for  the  building  of  the  state  aid  road  from 
Nooksack  to  Sumas  has  been  secured.  The 
Commissioners  have  instructed  the  county  en- 
gineer to  begin  work  of  surveying  the  pro- 
posed road. 

Plans  for  both  the  construction  and  financ- 
ing of  a  hard  surface  roadway  between  the 
cities  of  Tacoma  and  Puyallup,  Wash.,  are  be- 
ing completed  and  it  is  thought  the  road  will 
be  open  for  traffic  within  "20  months.  This 
road  will  extend  from  the  end  of  Bay  St.,  in 


Tacoma,  to  the  end  of  Steward  St.,  in  Puyal- 
lup, and  will  cost  approximately  $30,000.  The 
Northern  Pacific  Railroad  Co.  will  pay  for 
one-half  of  the  cost  and  the  ranchers  bene- 
fited will  pay  the  other  half.  County  Commis- 
sioner Harry  C.  Martin,  Tacoma,  is  interested. 

The  State  Highway  Board,  Olympia,  Wash., 
has  accepted  the  report  of  State  Highway 
Commissioner  W.  J.  Roberts  recommending 
the  construction  of  the  State  Road  No.  10. 
The  estimated  cost  of  the  new  road  is  $125,000, 
of  which  the  Great  Northern  Railroad  will  pay 
a  portion. 

West  Virginia. 

®E.  A.  Freshwater  &  Sons  of  Huntington, 
W.  Va.,  have  been  awarded  the  contract  by 
the  Board  of  City  Commissioners  of  that  city 
for  the  paving  of  19th  St.,  from  Second  to 
Third  Ave.,  with  vitrified  brick.  The  contract 
price  is  $1,997.    Bids  were  opened  Nov.  1. 


Wisconsin. 

•J»Bids  will  be  received,  until  10:30  a.  m., 
Nov.  23,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
sewers  in  portions  of  17  streets.  E.  Kuemmel 
is  Deputy  Commissioner  of  Public  Works  and 
C.  P.  Dietz  is  Comptroller. 

State  Highway  .Engineer  A.  L.  Luedka  of 
Wisconsin  is  taking  grades  and  surveys  of  the 
roads  of  Brown  County  for  the  proposed  im- 
provements in  1912.  Towns  in  the  county 
have  voted  to  spend  over  $10,000  for  road 
work,  an  equal  amount  to  be  given  by  the 
state  and  the  county.  Henry  Vanden  Heuvel, 
Green  Bay,  is  County  Highway  Commissioner. 

Waukesha  County,  Wis.,  has  received  $0,777 
from  the  state  highway  fund  of  $350,00(1  avail- 
able for  the  construction  of  highways  in  1912. 
Waukesha  is  the  county  seat. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 


Arkansas. 

At  a  meeting  of  the  Quorum  court,  Dequeen 
Ark.,  recently,  a  motion  was  made  and  carried 
to  appropriate  $5,000  to  build  a  bridge  across 
Little  River  near  Mill's  Ferry.  The  Quorum 
Court  of  Little  River  County  recently  made 
a  similar  appropriation,  and  the  total  of  $10,- 
000  will  entirely  pay  for  the  structure. 

Advices  from  Harrison,  Ark.,  state  that  M. 
D.  Hasie,  Jr.,  Dallas,  Texas,  will  probably  be 
awarded  the  contract  for  the  construction  of  a 
bridge  across  Crooked  Creek.  Bids  were 
opened  Nov.  6. 

California. 

•J«Bids  will  be  received  until  Dec.  1,  it  is  re- 
ported, by  the  city  of  Pasadena,  Cal.,  for  the 
construction  of  the  Colorado  St.  bridge  over 
the  Arroyo  Seco.  The  plans  prepared  by 
Waddell  &  Harrington  of  Kansas  City  call 
for  a  reinforced  concrete  structure,  having  a 
28-ft.  roadway  and  5-ft.  sidewalks. 

4*A11  bids  received  by  the  Sacramento  Coun- 
ty Board  of  Supervisors,  Sacramento,  Cal.,  on 
Nov.  8,  for  the  construction  of  the  bridges 
over  Willow  and  Alder  Creek  were  rejected. 
New  bids  will  be  received  for  the  work  until  2 
p.  m.,  Nov.  24.  E.  F.  Pfund,  Sacramento,  Cal., 
is  County  Clerk. 

®The  Board  of  Ventura  County  Supervisors, 
Ventura,  Cal,  has  let  the  contract  for  the  con- 
struction of  a  6,000-ft.  pile  trestle  on  the 
Rincon  Sea  Level  road  at  Rincon  Point  and 
Punta  Gorda  to  J.  M.  Williamson,  Santa  Bar- 
bara. Cal.,  at  $36,000. 

Among  the  proposed  plans  of  the  company 
contemplating  the  navigation  of  the  San  Joa- 
quin River,  is  the  installation  of  a  draw  in  the 
Skaggs  bridge.  S.  A.  McLean,  Stockton,  Cal., 
is  interested  in  the  movement. 

It  is  reported  that  the  Supervisors  of  Butte 
County,  Oroville,  Cal.,  have  under  considera- 
tion the  construction  of  five  new  steel  bridges 
in  the  vicinity  of  Chico,  Cal. 

Acceding,  to  the  request  of  a  delegation  of 
citizens  of  Orland,  the  Board  of  Glenn  County 
Supervisors,  Willow,  Cal.,  has  consented  to 
build  the  breakwater  at  the  bridge  across 
Stony  Creek.  It  will  be  about  500  ft.  long,  and 
can  be  built  at  a  cost  of  less  than  $10,000. 

The  Board  of  Imperial  County  Supervisors, 
Holtville,  Cal.,  rejected  all  bids  received  Nov. 
6  for  the  construction  of  a  wooden  bridge 
across  New  River  north  of  Brawley.  The 
work  will  be  done  under  the  direction  of  the 
County  Engineer.    M.  S.  Cook  is  Clerk. 

Colorado. 

®The  contract  for  the  construction  of  a  150- 
ft.  wagon  bridge  across  San  Juan  River,  Pagos 
Springs,  Colo.,  has  been  let  by  Board  of  Arch- 
uleta County  Commissioners,  to  the  Missouri 
Valley  Bridge  &  Iron  Co.,  Leavenworth,  Kan., 
at  $4,255.  Bids  for  the  work  were  opened 
Nov.  7. 

At  a  recent  meeting  of  the  County  Commis- 
sioners, Grand  Junction,  Colo.,  a  levy  was  re- 


ported to  have  been  made  for  the  construction 
of  a  bridge  across  the  Grand  River  at  the  foot 
of  Main  St.  The  structure  if  built  will  cut 
off  several  miles  to  the  Redlands  and  will 
make  the  distance  to  the  famous  Monument 
canon  shorter  by  6  miles. 

Advices  from  Durango,  Colo.,  state  that  sev- 
enteen bridges  have  been  destroyed  in  La 
Plata  County  as  the  result  of  the  recent  floods. 
Eleven  of  the  structures  were  on  state  high- 
ways. The  loss  is  estimated  at  $80,000.  Steps 
will  be  taken  shortly,  it  is  said,  toward  repair- 
ing the  damage. 

Delaware. 

It  is  reported  that  the  Delaware  Railroad 
Co.  is  preparing  to  construct  an  elevated  bridge 
at  St.  Ann's  crossing  south  of  Middletown, 
Del.  The  improvement  will  necessitate  the 
widening  of  the  county  road  at  that  place. 

Idaho. 

®Board  of  County  Commissioners,  Sand 
Point,  Idaho,  has  awarded  the  contract  for  the 
construction  of  a  steel  bridge  over  the  cut  of 
the  Spokane  International  R.  R.  at  Bonners 
Ferrv  to  the  Hennepin  Bridge  Co.,  Minneapo- 
lis, Minn.,  at  $2,000. 

Illinois. 

®The  Committee  from  the  Board  of  Super- 
visors and  Highway  Commissioners  awarded 
the  contract  for  the  construction  of  three 
bridges  in  Trov  township  near  Joliet  to  New- 
kirk  &  Powers",  Joliet,  111.,  at  $2,150. 

Madison  County  Board  of  Supervisors,  Ed- 
wardsville,  111.,  has  authorized  the  construction 
of  three  bridges,  one  to  be  in  Olive  township, 
the  second  to  be  in  Collinsville  and  the  third 
to  be  in  Foster  township.  J.  F.  Stilwell,  Ed- 
wardsville,  111.,  is  a  member  of  the  committee. 

Advices  from  Genoa  state  that  an  agreement 
has  been  made  between  the  Woodstock  line 
and  the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
whereby  a  viaduct  will  be  constructed  over  the 
former  line  in  that  town. 

Indiana. 

•f»Bids  will  be  received  until  Dec.  4  by  Board 
of  Laporte  and  Starke  County  Commissioners, 
Laporte,  Ind.,  for  the  construction  of  a  bridge 
over  the  Kankakee  River.  F.  A.  Haushear  is 
County  Auditor. 

•J«Bids  will  be  received  until  2  p.  m.,  Dec.  5, 
by  Board  of  Pike  County  Commissioners, 
Petersburg,  Ind.,  for  the  construction  of  five 
bridges.    J.  D.  Gray  is  County  Auditor. 

®The  contract  for  the  construction  of  bridge 
over  White  River  at  Porterville,  Ind.,  has 
been  awarded  to  the  Vincennes  Bridge  Co., 
Vincennes,  Ind.,  at  $16,440.  M.  Sweeney,  Jas- 
per, Ind.,  is  County  Auditor. 

The  North  Side  Civic  Improvement  Asso- 
ciation, Fort  Wayne,  Ind.,  at  a  recent  confer- 
ence with  the  City  and  County  Authorities, 
submitted  plans  for  the  construction  of  the 
bridge  over  the  St.  Mary's  River  at  Bar- 
thold  St. 


Information  received  from  Marion,  Ind., 
states  that  the  County  Commissioners  will 
probably  build  a  bridge  on  a  stretch  of  gravel 
road  in  Fairmont  township  over  a  bog. 

Commissioners  of  St.  Joseph  County,  South 
Bend,  Ind  ,  have  under  consideration  the  con- 
struction of  a  number  of  bridges.  At  least 
four  new  structures  will  be  erected  with  the 
opening  of  the  1912  season.  These  will  con- 
sist of  the  proposed  concrete  span  across  the 
East  race  on  East  LaSalle  Ave.,  two  steel 
bridges  in  Union  township,  and  one  in  Madi- 
son township,  while  a  fifth  will  be  erected  by 
Marshall  and  St.  Joseph  Counties  on  the  Madi- 
son township  border. 

Iowa. 

•J*Bids  will  be  received  until  2  p.  m.,  Nov. 
23,  by  M.  J.  Collins,  County  Auditor,  Craw- 
ford County,  Denison,  la.,  for  the  construc- 
tion of  steel  and  wooden  bridges  for  the  year 
1912.  A  certified  check  for  $500  must  be  filed 
with  each  hid. 

•J»Bids  will  be  received  until  1.30  p.  m.,  Jan. 
4,  by  Board  of  Union  County  Supervisors, 
Creston,  la.,  for  county  bridge  work  during 
the  coming  year,  estimated  to  cost  about  $15,- 
000.    T.  S.  De  Lay  is  County  Surveyor. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  in  Marble  Rock,  la., 
has  been  let  to  the  Miller  Hey  Construction 
Co.,  Waterloo,  la.,  at  $3,350.  The  structure 
will,  be  about  90  ft.  long  and  25  ft.  wide  over 
the  ravine  crossing  the  road  between  Sections 
8  and  9,  Township  94,  Range  17.  Bids  were 
opened  by  the  Board  of  Floyd  County  Com- 
missioners. Nov.  15.  H.  B.  Rosenkrans  is 
County  Auditor. 

The  Pottawattamie  County  Board  of  Super- 
visors, Council  Bluffs,  la.,  has  rejected  all  bids 
received  for  the  construction  of  the  county 
bridges  and  the  work  will  be  readvertised. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry., 
according  to  reports  from  Madrid,  la.,  is  con- 
sidering the  construction  of  a  double  track 
bridge  over  the  Des  Moines  River  in  connec- 
tion with  track  improvements  in  that  vicinity. 

The  City  Council,  Council  Bluffs,  la.,  has 
instructed  the  City  Engineer  to  prepare  plans 
and  estimates  of  the  cost  of  building  a  con- 
crete bridge  across  Indian  Creek  on  North 
Main  St.  Nothing  has  been  done  in  regard  to 
the  proposed  construction  of  a  concrete  bridge 
at  Mynster  St. 

The  Iowa  State  Railroad  Commission  has 
announced  that  a  viaduct  leading  over  the  Chi- 
cago, Burlington  &  Quincy  Railroad  tracks  to 
the  West  End  of  Burlington,  la.,  is  necessary, 
and  that  the  city  and  railroad  officials  must 
agree  upon  plans  and  specifications .  for  the 
work  at  the  earliest  possible  date. 

Prelminary  plans  for  the  construction  of  a 
bridge  over  the  Des  Moines  River  at  North 
St.,  Des  Moines,  la.,  to  cost  not  more  than 
$100,000  have  been  drawn  up  by  the  City  Coun- 
cil.   A  resolution  providing  for  the  prepara- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tion  of  plans  by  the  City  Engineer  and  request- 
ing other  firms  about  the  city  to  prepare  plans, 
and  instructing  the  Mayor  to  take  up  the  mat- 
ter of  payment  of  a  portion  of  the  cost  with 
the  officials  of  the  Northwestern  railroad,  was 
passed. 

Kansas. 

®The  Board  of  County  Commissioners, 
Marysville,  Kans.,  has  awarded  the  contract 
for  the  erection  of  8  county  bridges  over  small 
streams  to  the  Standard  Bridge  Co.,  Omaha, 
Nebr.,  at  $7,460. 

The  easterly  approach  on  19th  St.,  Kansas 
City,  Kas.,  to  the  bridge  the  Wyandotte  Coun- 
ty, Kas.,  commissioners  intend  building  across 
the  Kaw  River  at  Kansas  Ave.  will  be  28  ft. 
above  the  street  level,  to  connect  with  a  via- 
duct the  Kansas  City,  Mo.,  authorities  propose 
building  from  19th  and  Kansas  Ave.  to  23d 
and  Brooks  Sts.  in  connection  with  the  pro- 
posed 23d  St.  trafficway.  The  Kaw  bridge  will 
have  a  westerly  approach  in  Kansas  City, 
Kas.,  at  Railroad  Ave.  The  length  of  the 
bridge  will  be  1,550  ft. ;  it  will  have  a  roadway 
36  ft.  in  width  for  ordinary  travel,  a  space  of 
22  ft.  for  street  car  traffic,  and  a  sidewalk  8  ft. 
wide.  The  flooring  is  to  be  creosoted  wood 
blocks,  set  in  concrete.  The  details  in  connection 
with  the  bridge  and  viaduct  are  still  undecided. 
The  Wyandotte  county  commissioners  expect 
financial  assistance  from  the  steam  railroads  that 
will  be  benefited  by  the  elimination  of  grade 
crossings  on  the  west  side  of  the  Kaw,  and 
Kansas  City,  Mo.,  has  asked  the  Metropolitan 
Street  Railway  Co.  and  several  steam  rail- 
roads to  contribute  a  part  of  the  cost  of  the 
viaduct,  estimated  at  $300,000.  It  is  proposed 
to  collect  the  rest  from  a  benefit  district  to 
be  assessed.  City  Engineer  L.  R.  Ash  had  a 
conference  recently  with  the  engineer  for  the 
Wyandotte  County  Commissioners,  with  ref- 
erence to  the  easterly  approach  and  connec- 
tion of  bridge  and  viaduct,  and  will  pre- 
pare the  viaduct  plans  to  conform  to  the  bridge 
elevations. 

Plans  have  been  prepared  by  the  City  Engi- 
neer, Wichita,  Kas.,  for  the  construction  of 
the  proposed  pile  bridge  across  the  Little  Ar- 
kansas River  on  Bitting  Ave.  As  proposed 
the  structure  will  be  220  ft.  long  with  a  road- 
way 16  ft.  wide. 

Louisiana. 

•J«Bids  will  be  received  until  11  a.  m.,  Dec. 
28,  by  Charles  R.  Kennedy,  Comptroller,  New 
Orleans,  La.,  for  the  erection  of  a  Strauss 
Trunnion  Bascule  bridge  over  the  Carondelet 
Walk  Canal  on  the  axis  of  Hagan  Ave.,  in  ac- 
cordance with  plans  and  specifications  on  file 
in  the  office  of  the  City  Engineer. 

Massachusetts. 

As  the  result  of  a  petition  signed  by  the 
citizens  of  Cambridge,  Mass.,  and  filed  with 
the  Boston  &  Maine  R.  R.,  asking  for  the  con- 
struction of  an  overhead  foot  bridge  or  subway 
at  the  railroad  station  on  the  Fitchburg  Di- 
vision, plans  have  been  prepared.  The  State 
Board  of  Railroad  Commissioners  recommend- 
ed the  overhead  structure. 

Minnesota. 

The  following  bids  were  received  until  3 
p.  m.,  Oct.  30,  by  Board  of  Renville  County 
Commissioners,  Oliva,  Minn.,  for  the  con- 
struction of  the  river  bridge  approaches  at 
Morton,  Minn.:  Minneapolis  Steel  &  Ma- 
chinery Co.,  Minneapolis,  Minn.,  $3,310;  Ib- 
lings  I'.ridge  Co.,  Minneapolis,  Minn.,  $3,54K ; 
M  A.  Adams  &  Co.,  Minneapolis,  Minn.,  $3,- 
691;  Hennepin  Bridge  Co.,  Minneapolis, 
Minn.,  $4,150;  Beach  Mfg.  Co.,  Sioux  City,  la., 
-I  166:  Great  Xorthcrn  I'.ridge  Co.,  Minneap- 
olis, Minn.,  $4,225;  Continental  Bridge  Co., 
Chicago,  111.  $4,298 ;  A.  Y.  Bayne  &  Co.,  Min- 
neapolis, Minn.,  $4,950;  Jolict  Bridge  &  Iron 

I  o .  Joliet,  in.,  $5,150. 

At  a  recent  meeting  of  the  City  Council, 
Virginia,  Minn.,  a  communication  was  received 
iron,  President  McGonagle  of  the  D.  M.  &  N. 
Railroad  .isking  for  a  conference  regarding  the 
construction  of  a  viaduct  over  the  Gilbert 
crossing. 

I'.o.ud  of  County  Commissioners,  Minneapo- 
lis, Minn.,  has  adopted  a  resolution  instructing 

•]«  indicates 


Frank  Haycock,  County  Surveyor,  to  prepare 
plans  and  specifications  for  the  construction  of 
the  Crystal  Bay  bridge,  Lake  Minnetonka,  and 
file  same  with  the  board  before  Dec.  4.  Bids 
for  the  work  will  probably  be  advertised  the 
early  part  of  next  year.  An  appropriation  of 
$25,000  has  already  been  made  for  the  work. 

Commercial  bodies  of  Superior,  Wis.,  and 
Duluth,  Minn.,  are  co-operating  in  an  effort  to 
secure  the  construction  of  a  new  bridge  across 
the  St.  Louis  River  at  Grassy  Point  by  the 
Northern  Pacific  R.  R.,  to  replace  the  structure 
recently  damaged  by  fire. 

Missouri. 

The  County  Court  has,  according  to  advices 
from  Warrensburg,  Mo.,  ordered  the  construc- 
tion of  a  bridge  across  Blackwater  in  Rock 
Ford  School  district  up  in  Jackson  township. 
The  taxpayers  have  offered  to  pay  $500,  the 
cost  of  the  approaches. 

Nebraska. 

•J«Bids  will  be  received  until  noon,  Dec.  19, 
by  County  Clerk,  Boone  County,  Albion,  Nebr., 
for  the  construction  of  the  Cedar  Rapids  State 
Aid  Bridge,  bids  for  which  were  recently  re- 
turned on  account  of  a  mistake  in  the  adver- 
tisement. Bids  will  be  made  on  same  plans 
and  specifications.  D.  D.  Price,  Lincoln,  Nebr., 
is  State  Engineer. 

New  York. 

The  New  York  Central  R.  R.  Co.  has  been 
granted  permission  by  the  Common  Council  of 
Oswego,  N.  Y.,  to  erect  a  new  railroad  bridge 
across  the  Oswego  River  in  that  city  to  re- 
place the  present  structure. 

Ohio. 

•f«Bids  will  be  received  until  11  a.  m.,  Nov. 
29,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction  of 
bridge  work  per  report  No.  2895,  a  concrete 
bridge,  Clegue  Road,  Dover  township.  F.  R. 
Lander  is  County  Surveyor.  J.  F.  Golden- 
bogen  is  Clerk  of  the  Board. 

•J*Bids  will  be  received  until  11  a.  m.,  Dec.  2, 
by  Board  of  Cuyahoga  County  Commissioners, 
Cleveland,  O.,  for  the  construction  of  bridge 
work  per  report  No.  2896,  grading  and  cul- 
verts, Falls  Road,  Chagrin  Falls  township.  F. 
R.  Lander  is  County  Surveyor.  J.  F.  Golden- 
bogen  is  Clerk  of  the  Board. 

Oklahoma. 

At  a  recent  election  held  by  Grady  County, 
Okla.,  the  proposition  of  issuing  $40,000  of 
bonds  for  the  construction  of  new  bridges  was 
voted  down.  According  to  an  announcement 
made  by  the  Board  of  County  Commissioners, 
Chickasha,  Okla.,  a  direct  levy  will  be  made  to 
create  a  fund  for  the  purpose. 

Oregon. 

People  of  Harrisburg,  according  to  advices 
from  Eugene,  Ore.,  are  circulating  petitions 
both  in  Linn  and  Lane  Counties  asking  the 


courts  to  build  a  bridge  at  Harrisburg  over  the 
Willamette  River. 

Plans  have  been  completed  by  the  City  Engi- 
neering Department,  Portland,  Ore.,  for  a 
bridge  across  Sullivan's  Gulch  at  East  21st  St. 
costing  about  $70,000.  It  will  be  of  concrete, 
full  width  of  the  street.  Rights  of  way  have 
been  secured  on  both  sides  of  the  gulch  by 
purchase,  a  block  on  the  south  side  being  re- 
quired, where  there  will  be  two  approaches 
There  will  be  considerable  space  left  at  the 
south  side,  which  will  be  used  for  a  fountain 
and  other  ornamentation.  Clusters  of  lights 
will  be  placed  on  the  bridge.  At  the  north 
side  the  approach  will  be  near  East  21st  St.  It 
has  not  yet  been  settled  when  the  contract  will 
be  let,  but  probably  it  will  not  be  let  until 
next  year. 

At  an  election  to  be  held  at  Portland,  Ore., 
Jan.  9  a  proposition  will  be  submitted  to  the 
voters  providing  for  the  issuance  of  $850,000 
of  bonds  for  the  construction  of  a  bridge 
across  the  Willamette  River  in  South  Portland. 

Pennsylvania. 

®The  Washington  County  Commissioners, 
Washington,  Pa.,  have  awarded  the  following 
contracts  for  the  construction  of  a  20  ft.  span 
reinforced  concrete  bridge  and  for  re-flooring 
two  bridges,  bids  opened  Nov.  13 :  Forrest 
Construction  Co.,  Washington,  Pa.,  construct- 
ing bridge,  $1,310;  Nelson  Merydith  Co.. 
Chambersburg,  Pa.,  re-flooring,  $342,  and  Cap- 
ital Construction  Co.,  Columbus,  O.,  re-floor- 
ing, $597. 

®The  Controller  of  Allegheny  County,  R.  J. 
Cunningham,  Pittsburgh,  Pa.,  has  let  the  con- 
tract for  the  construction  of  a  steel  truss 
bridge,  86%  ft.  span ;  and  for  raising  parapets, 
making  full  at  each  abutment  and  repaving 
approach  at  west  abutment  bridge  No.  2  over 
Turtle  Creek  in  East  Pittsburgh  borough,  to 
John  Eichlery,  Jr.,  Co.,  South  17th  St.,  Pitts- 
burgh, Pa.,  at  $4,692.  Bids  were  opened  Nov.  10. 

The  City  Council,  Northampton,  Pa.,  recent- 
ly held  an  adjourned  meeting  to  consider  the 
construction  of  a  culvert  on  East  21st  St. 
across  the  Mill  race. 

Plans  for  the  construction  of  the  proposed 
new  bridge  at  4th  St.,  Emaus,  Pa.,  have  been 
prepared  providing  for  a  wide  structure. 

South  Carolina. 

®The  York  County  Commissioners,  York- 
ville,  S.  C,  have  awarded  the  contract  for  the 
construction  of  two  bridges  to  the  Roanoke 
Bridge  Co.,  Roanoke,  Va.  One  structure  will 
be  50  ft.  long  over  Fishing  Creek,  while  the 
other  will  be  25  ft.  in  length,  extending  over 
Love's  Branch,  on  the  road  leading  from 
Yorkville  to  Lincolnton.  N.  C. 

Virginia. 

Board  of  Supervisors,  Wise  County,  Va.,  of 
which  W.  F.  Cocke,  Norton,  Va.,  is  Engineer, 
as  mentioned  in  our  issue  of  Nov.  8,  let  the 
contract  for  the  construction  of  26  steel  and 
concrete  bridges  to  the  Roanoke  Bridge  Co.. 
Roanoke,  Va.  Bids  were  submitted  by  the 
successful  contractor  Oct.  31,  as  follows: 


Bdge  Lgth, 
No.  Ft. 


0 
17 
24 
15 
26 
16 
22 
21 
19 
32 
30 
27 
25 
12 
18 
23 
20 

1 

7 
11 
13 
11 
28 

6 

H)» 

29 


30 
30 
30 
35 
40 
40 
40 
40 
40 
40 
40 
50 
50 
50 
50 
50 
54 
54 
54 
70 
70 
70 
70 
70 
t 
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Location. 

Near  Dorchester   

',4  mile  from  Virginia  City.. 
14  mile  from  Banner  

4  miles  from  Appalachla. . . 
14  mile  from  Coeburn  

4  miles  from  Donkey  

6  miles  from  Coeburn  

14  miles  from  Ksservllle  

6  miles  from  St.  Paul  

2  miles  from  Donkey  

V',  mile  from  Stonega  

V<  mile  from  Coeburn  

V6  mile  from  Coeinirn  

1  mile  from  Stonega  

14  mile  from  Kent  Jet  

mile  from  Coeinirn  

2  miles  from  Hlnck  wood  .  .  .  . 
V  mile  from  Blackwood  

',<<  mile  from  Blackwood  

Near  Interstate  depot  

2  mile's  from  A  pp.ilnchlu. .  .  . 
14  mile  from  Klberton  

7  miles  from  <  'ocbiirn  

1  mile  from  Big  Stum'  Cup. 

Vj  mile  from  Big  Stone  i  Inp 
Section  1   


Rubble. 

Steel. 

Lumber.  Super- 

— 1_>  1 1_'         -  \ 

. — Substructure — , 

Cu.  yds. 

Lbs. 

B.M. 

structure. 

C'nc'te. 

Mas  nry 

3S.4 

8.400 

1,700 

$282 

$324 
324 

$224 

38.4 

8,400 

1,700 

275 

224 

30.4 

S.400 

1,700 

275 

245 

169 

19.6 

9.900 

1.900 

323 

165 

114 

67.9 

15,000 

2,100 

436 

522 

403 

44.6 

16,000 

2,100 

460 

417 

286 

31.6 

16,000 

2,100 

450 

252 

182 

55.7 

1 5.000 

2,100 

483 

472 

341 

22.7 

1  5.1100 

2.100 

444 

195 

136 

62,9 

15.000 

2,100 

462 

336 

231 

45.1 

16,000 

2,100 

449 

370 

255 

95.0 

15,6110 

2.S00 

582 

690 

5S5 

63.5 

15,60(1 

2.SO0 

5S2 

515 

356 

76.1 

15,6110 

2,800 

600 

575 

395 

35.1 

15.6110 

2. 8(10 

585 

285 

196 

107.7 

15.600 

'J, SOU 

582 

720 

495 

27.3 

17,000 

3,000 

638 

2 1 9 

16] 

9.">.4 

17.01)11 

3,000 

630 

720 

495 

78.3 

17,000 

8,000 

630 

625 

429 

56.3 

28.000 

3.SOO 

six; 

164 

336 

59.9 

28,000 

3.S00 

S24 

496 

341 

126.0 

28,000 

8,800 

834 

992 

682 

64,  s 

23,000 

8,800 

816 

480 

334 

188.6 

28,000 

8,800 

824 

1,084 

704 

126.0 

1 1,708 

8,400 

1,461 

1,860 

967 

52.3 

S.960 

1.820 

286 

116 

286 

•Bridge  No    10  Includes  21.78  cu.  yds    of  1:2:1  concrete  imd  1.998  lbs   of  reinforcing  steel. 

Deductions— $6.00   per   cu.    yd.    for   concrete  nnd  $l.(l(t  per  cu.  yd.  for  masonry. 

AddH     $9.11(1  per  cu.  yd.  for  concrete  nnd  $5.50  per  cu.  yd.  for  masonry. 
1 1  mm   s  ,  1 ..  It    spun  and  91  ft    I  rcHtlc 

work  now  open  for  bids,    f*1  indicates  a  contract  let  recently. 
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Washington. 

•{•Bids  will  be  received  until  Dec.  6  by  Board 
of  Lincoln  County  Commissioners,  Davenport, 
Wash.,  for  the  construction  of  several  steel 
bridges  throughout  the  county.  Two  of  the 
structures  are  to  be  of  32-ft.  span,  two  are  ad- 
vertised to  be  of  40-ft.  span,  one  of  36- ft.  span, 
and  the  sixth  is  to  be  a  100-ft.  steel  structure, 
which  will  be  placed  over  Wilson  creek,  six 
miles  south  of  Almira.  Of  the  smaller  spans, 
a  40-ft.  bridge  is  to  go  over  Duck  creek,  three 
miles  north  of  Nemo;  another  40-ft.  structure 
is  for  Coal  creek  near  Morocco ;  the  36-ft. 
span  will  be  erected  over  Coal  creek,  one  mile 
from  Mohler;  one  of  the  32- ft.  spans  is  for 
an  opening  just  east  of  Davenport,  while  the 
other  32- ft.  bridge  is  to  be  taken  near  Reardan. 

County  Engineer  J.  R.  Morrison,  Seattle, 
Wash.,  has  practically  completed  plans  for  the 
proposed  $40,000  bridge  to  be  erected  in  Ra- 


venna Park,  connecting  the  Seattle  Blvd.  with 
the  Bothell  road.  The  plans  call  for  a  flying 
span  410  ft.  long.  The  floor  will  be  100  ft. 
above  the  bottom  of  the  ravine  and  will  have 
an  18-ft.  roadway  of  4-in.  planks,  surfaced 
with  asphalt.  The  6-ft.  passenger  ways  on 
either  side  will  be  studded  with  six  bays  for 
observation  purposes.  It  is  expected  that  bids 
will  be  called  for  during  the  month. 

Canada. 

•{•Bids  will  be  received  until  Dec.  5  by  James 
Warren,  Walkerton,  Ont,  for  the  erection  of 
a  steel  bridge  over  the  Saugeen  River,  10th 
Concession  of  Township  of  Brant.  The  struct- 
ure will  consist  of  two  spans  of  125  ft.  and 
one  span  of  90  ft.  with  concrete  floor;  also  for 
two  abutments  and  two  piers  for  same. 

•{•Bids  will  be  received  until  Nov.  25  by 
Board  of  Directors  of  the  Newbert  Protection 


District,  Santa  Ana,  for  the  construction  of 
the  wings  to  be  built  along  the  channel  from 
the  Santiago  creek  to  the  lower  end  of  the 
channel. 

®The  Canadian  Northern  Railway  Co.  has 
let  the  contract  for  the  construction  of  10  steel 
bridges  along  the  route  of  the  Canadian  North- 
ern between  Ciaco  and  Kamloops  at  a  total 
cost  of  approximately  $1,000,000;  to  the  Kansas 
City  Iron  Works.  Two  structures  will  cross 
the  Fraser  River,  seven  the  Main  Thompson 
River  and  one  the  North  Thompson  River,  all 
in  British  Columbia.' 

It  is  reported  in  Port  Colborne,  Ont.,  that 
the  International  Bridge  from  Bridgeburg  to 
Buffalo,  N.  Y.,  will  he  double-tracked  in  the 
spring,  at  an  estimated  cost  of  $3,000,000.  The 
present  bridge  is  not  nearly  large  enough  to 
accommodate  the  traffic,  but  the  building  of  a 
double  bridge  will  relieve  the  congestion. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

•{•Bids  will  be  received  at  once  by  N.  C. 
Williamson,  Millikin,  Ark.,  for  the  construc- 
tion of  40,000  cu.  yds.  of  levee  work  at  Van- 
cluse,  Ark. 

®Bids  were  opened  Nov.  11  at  Texarkana, 
Ark.,  for  work  in  Miller  Levee  District  No.  2, 
the  contract  being  awarded  to  Lowrance 
Brothers  &  Co.,  and  R.  L.  Leonard,  of  Mem- 
phis, for  15.30  cts.  per  cubic  yard  for  1,840,000 
cu.  yds.  of  levee  and  15  cts.  per  cu.  yd.  for 
175,000  cu.  yds.  of  ditch.  The  levee  will  be 
constructed  entirely  with  teams  and  scrapers. 
Other  bids  were:  R.  H.  &  G.  A.  McWilliams 
of  Chicago,  at  15.53  cts.  per  cubic  yard  for  the 
levee  and  14.75  cts.  for  the  ditch,  and  Roach 
&  Stansell  of  Memphis,  at  15.90  cts.  for  the 
levee  and  18.30  cts.  per  cubic  yard  for  the  ditch 
and  levee.  In  all  12  bids  were  received  for 
the  work.  Construction  is  to  be  completed  by 
March  1,  1913.  The  Morgan  Engineering  Co. 
of  Memphis  are  Engineers  for  the  District. 

®R.  H.  and  G.  A.  McWilliams,  28  E.  Jackson 
Blvd.,  Chicago,  111.,  have  been  awarded  the 
contract  at  $47,000  for  constructing  drainage 
system  for  Drainage  District  No.  3.  The  dis- 
trict lies  between  Wabbaseka  and  Humphrey 
on  the  Cotton  Belt  Railroad,  and  the  ditch 
will  take  care  of  the  waters  of  Buck,  Salt 
and  Bear  creeks,  carrying  it  into  Bayou  Meto. 
This  enterprise  will  drain  an  area  of  121 
square  miles. 

The  Directors  of  the  Big  Creek  Drainage 
Ditch  at  a  recent  meeting  at  the  Court  House 
at  Jonesboro  decided  to  have  surveys  made  at 
once  for  the  proposed  drainage  work. 

California. 

The  State  Consulting  River  Board  has  or- 
dered that  improvements  costing  about  $25,000 
be  made  on  the  Sacramento  River.  This  in- 
cludes reverting  the  Yuba  River,  improvement 
work  on  the  Sacramento  River  near  Princeton 
and  Sacramento  River  work  below  Oak  Hill. 
N.  Ellery,  Sacramento,  is  State  Engineer. 

Idaho. 

•{•Bids  will  be  received  until  Dec.  10,  by 
the  Crane  Falls  Power  &  Irrigation  Co., 
Boise,  Idaho,  for  the  proposed  works  on  the 
Snake  River,  Southern  Idaho ;  approximate 
value  of  contracts,  $500,000.  Plans  and  speci- 
fications may  be  seen  at  the  offices  of  the 
company's  engineers,  Messrs.  Smith,  Kerry 
&  Chace,  Lewis  Building,  Portland,  Ore.,  and 
Winch  Bldg.,  Vancouver,  B.  C,  as  also  at  the 
company's  offices,  Boise,  Idaho. 

Advices  from  Boise  state  that  a  tentative 
agreement  has  been  reached  on  the  part  of  rep- 
resentative settlers  and  water  users,  members 
of  the  bonding  house  of  the  Farwell  Trust  Co. 
and  representatives  of  bondholders,  which  pro- 
vides for  the  formation  of  two  irrigation  dis- 
tricts under  the  laws  of  the  state  of  Idaho  and 
a  bond  issue  of  $1,450,000,  $250,000  of  which  is 
to  be  set  aside  for  the  necessary  improvements 


to  the  canals  and  installation  of  a  pumping 
system  for  the  King  Hill  and  the  King  Hill 
Extension  or  Medbury  projects.  If  the  irrigation 
districts  are  voted  by  a  majority  of  the  settlers 
and  land  owners  on  the  two  projects,  a  total  of 
approximately  28,000  acres  of  what  is  claimed 
to  be  some  of  the  richest  land  in  the  state  will 
be  brought  under  a  high  state  of  cultivation : 
5,000  acres  on  the  Medbury  or  King  Hill  Ex- 
tension project  and  18,000  acres  on  the  King 
Hill  project  proper,  together  with  6,000  acres 
additional  under  the  upper  lands  reservoir 
project  proposed  to  be  financed  by  independent 
capitalists,  and  an  additional  2,500  acres  now 
in  the  possession  of  private  owners,  but  which 
are  located  adjacent  to  the  original  and  ex- 
tension projects. 

Illinois. 

•{•Bids  will  be  received  until  Dec.  2,  by 
Commissioners  of  Crescent  Drainage  Dis- 
trict No.  — ,  at  the  office  of  the  County  Clerk, 
Watseka,  111.,  for  cleaning  out  the  main  ditch, 
requiring  excavation  of  about  8,538  cu.  yds. ; 
also  the  cleaning  out  of  the  South  Branch, 
requiring  excavation  of  11,302  cu.  yds.,  and 
the  construction  of  two  tile  branches  requir- 
ing the  following  tile:  300  ft.  of  _8-in.,  1,020 
ft.  of  15-in.,  720  ft.  of  12-in.,  and  1,400  ft. 
of  10-in.  Bids  may  be  for  the  whole  or  any 
part  of  the  work,  and  must  be  accompanied 
by  a  certified  check  for  10  per  cent.  A.  F. 
Goodvear,  Attorney. 

Indiana. 

.  ®The  Wolcott  Dredging  Co.,  Wolcott,  Ind., 
has  been  awarded  the  contract  at  $11,200  for 
the  construction  of  the  John  R.  Hoffman  drain. 
The  main  dredge  ditch  requires  140,000  cu. 
yds.  of  excavation  and  the  laterals  20,000  cu. 
yds.  of  scraper  work.  Bids  were  opened  Nov. 
11  by  Hilbert  Bennett,  Drainage  Commissioner, 
Rockport,  Ind. 

®D.  T.  Dilley,  Hebron,  Ind.,  has  been  award- 
ed the  contract  at  $14,634  for  constructing  the 
R.  W.  Richards  drain,  bids  for  which  were 
opened  Nov.  11,  by  Hilbert  Bennett,  Drainage 
Commissioner,  Rockport,  Ind.  The  contract 
includes  182,000  cu.  yds.  dredge  work  and 
51,000  cu.  yds.  slip  work. 

Iowa. 

•{•Bids  will  be  received  until  noon,  Dec.  20, 
by  H.  S.  Rayburn,  County  Auditor,  Jasper 
County,  Newton.  Ia.,  for  the  construction  of 
the  Skunk  River  Drainage  District  No.  5,  in- 
cluding approximately  1,500,000  cu.  yds.  of 
excavation.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

®E.  Gilmore  &  Son,  Lee,  Ind.,  has  been 
awarded  the  contract  at  $34,993  for  construct- 
ing Drain  No.  96,  in  Webster  County,  la.,  the 
work  requiring  526,000  cu.  yds.  of  excavation. 
Bids  were  opened  Nov.  14  by  J.  L.  Hanrahan, 
Countv  Auditor,  Fort  Dodge,  Ia. 

®The  Dallas  County  Brick  &  Tile  Works, 
Adel,  Ia.,  has  been  awarded  the  contract  at 


$9,588  for  furnishing  about  41,533  ft.  of  6-in. 
to  24-in.  tile  for  Drainage  District  No.  66. 
The  contract  for  labor  for  laying  the  tile  was 
let  to  Leach  &  Collins,  Mt.  Pleasant,  la.,  at 
$5,216.  Contract  for  the  196,100  cu.  yds.  of 
open  ditch  was  let  to  Fred  M.  Crane  Co., 
Council  Bluffs,  la.,  at  6.78  cts.  per  cu.  yd.  as 
noted  in  our  last  issue.  Bids  were  opened 
Nov.  7  by  J.  A.  Terry,  County  Auditor,  Poca- 
hontas, Ia. 

®The  contract  for  constructing  Tile  Drain 
No.  71  in  Wright  County  has  been  let  to  Ham- 
ery  &  Eickewald,  Emmersburg,  la.,  at  $2,166. 
The  work  includes  the  following  quantities  of 
clay  tile:  1,300  ft.  10-in.  tile,  1,000  ft.  12-in. 
tile,  1,300  ft.  15-in.  tile,  2,000  ft.  18-in.  tile ; 
also  four  8-in.  sewer  pipe  catch  basins  and  one 
cement  bulkhead  of  5  cu.  yds.  Bids  were 
opened  Nov.  14  by  E.  M.  Callender,  County 
Auditor,  Clarion,  Ia. 

®Henry  Swift,  Webster  City,  Ia.,  has  been 
awarded  the  contract  at  $18,259  for  construct- 
ing Drain  No.  123  of  Hamilton  County,  bids 
for  which  were  opened  Nov.  15  by  A.  J.  Peter- 
son, County  Auditor,  Webster  City,  Ia.  This 
work  includes  the  following  :  Sec.  1 — Digging 
outlet  ditch  1,000  ft.  long,  900  cu.  vds.  of  earth. 
Sec.  2—5,000  ft.  26-in.  vitrified  tile,  average 
cut  8.8,  maximum  cut  12.0  ft.;  4,000  ft.  24-in. 
vitrified  tile,  average  cut  9.9,  maximum  cut 
12.0  ft.  Sec.  3—2,800  ft.  18-in.  vitrified  tile, 
average  cut  7.7,  maximum  cut,  8.4  ft.  Sec.  4 — 
1,600  ft.  16-in.  vitrified  tile,  average  cut  6.8, 
maximum  cut  7.6  ft.;  2,700  ft.  14-in.  vitrified 
tile,  average  cut  6.8,  maximum  cut  7.6  ft.  Sec. 

5 —  1,075  ft.  10-in.  vitrified  tile,  average  cut  6.6, 
maximum  cut  7.8  ft.;  400  ft.  14-in.  vitrified 
tile,  average  cut  5.8,  maximum  cut  6.0  ft. ; 
1,000  ft.  12-in.  vitrified  tile,  average  cut,  6.4, 
maximum  cut  6.8  ft.;  1,049  ft.  10-in.  vitrified 
tile,  average  cut  6.8,  maximum  cut  7.0  ft.  Sec. 

6—  3,548  ft.  12-in.  vitrified  tile,  average  cut 
6.6,  maximum  cut  8.0  ft. 

The  Levee  Improvement  Commission  of  Da- 
venport, Ia.,  has  decided  to  proceed  with  the 
work  of  obtaining  a  complete,  comprehensive 
plan  for  the  improvement  of  the  river  front 
from  the  east  to  the  west  city  limits.  The 
first  step  to  be  taken  by  the  commission  will 
be  to  obtain  a  complete,  accurate  survey  of  the 
territory  along  the  river  which  lies  within  its 
jurisdiction. 

Minnesota. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec 
2,  by  J.  A.  Berg,  County  Auditor,  Buffalo. 
Minn.,  for  the  construction  of  county  ditch  No. 
16.  The  cost  of  the  work  is  estimated  at 
$3,630. 

•{•Bids  will  be  received  until  3  p.  m..  Dec.  1, 
by  O.  E.  Wold,  County  Auditor,  Elbow  Lake. 
Minn.,  for  the  construction  of  Countv  Ditch 
No.  13. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
12,  by  John  Feig,  County  Auditor,  Willmar. 
Minn.,  for  the  construction  of  County  Ditch 
No.  31,  estimated  to  cost  $70,865. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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•J«Bids  will  be  received  until  10  a.  m.,  Dec. 
12,  by  John  Feig,  County  Auditor,  Kandiyohi 
County,  Willmar,  Minn.,  for  digging  and  con- 
structing Ditch  No.  31.  The  approximate 
amount  of  work  to  be  done  in  the  construc- 
tion of  such  ditch  is  as  follows :  The  re- 
moval of  644,636.76  cu.  yds.  of  dirt  in  digging 
the  open  ditches  and  the  laying  of  17.195  ft. 
of  6-in.  tile:  15,441  ft.  of  7-in.  tile;  19,152  ft. 
of  8-in.  tile;  20,765  ft.  of  9-in.  tile;  18,798 
ft.  of  10-in.  tile;  13,276  ft.  of  12-in.  tile. 
4,100  ft.  of  14-in.  tile,  and  3,485  ft.  of  16-in. 
tile.  The  estimated  cost  of  the  open  ditch 
work  is  $49,272.37,  and  the  estimated  cost  of 
the  work,  including  the  tile,  is  $21,593.80. 
The  estimated  total  cost  of  the  work  is  $70,- 
866.17. 

®Minn.  Drainage  Co.,  Austin,  Minn.,  has 


been  awarded  the  contract  at  $25,990  for  con- 
structing Tile  Drain  No.  28.  This  drain  re- 
quires 62,800  ft.  of  6-in.  to  20-in.  tile.  Bids 
were  opened  Nov.  13,  by  H.  P.  Edwards, 
County  Auditor,  Fairmont,  Minn. 

®Chas.  R.  Reed  Construction  Co.,  Grand 
Rapids,  Wis.,  has  been  awarded  the  contract  at 
$26,905  for  constructing  Anoka  County  Ditch 
No.  53.  The  work  includes  225,208  cu.  yds. 
of  excavation  and  2,100  ft.  of  2-ft.  sewer  pipe. 
Bids  were  opened  Nov.  11.  James  Corr,  114 
South  41st  St.,  Minneapolis,  Minn.,  is  the  en- 
gineer. 

Montana. 

®Hal  F.  Brown,  Wisdom,  Mont.,  has  been 
awarded  the  contract  at  $5,377  for  construction 
of  a  frame  work  for  flume  for  the  Trail  Creek 
Water  Co.,  of  Wisdom.    The  work  includes 


getting  out  round  timbers  and  placing  same 
at  flume  site,  also  concrete  abutments  for 
timbers,  and  concrete  approaches  and  exits. 
Bids  were  opened  Oct.  31. 

Oklahoma. 

C.  G.  Keiger,  County  Engineer,  Hobart, 
Okla..  has  made  surveys  for  an  irrigation  sys- 
tem to  cover  several  thousand  acres  of  land 
in  Outer  Creek  Valley  west  of  Mountain  Park. 
Farmers  are  to  form  a  $25,000  stock  company 
to  put  in  the  system  on  which  it  is  proposed 
to  start  work  by  Dec.  1. 

Texas. 

The  County  Commissioners  at  Houston  held 
a  hearing  on  Nov.  17  on  the  formation  of  a 
new  drainage  district  to  be  known  as  District 

No.  5. 
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Alabama. 

•I'Bids  will  be  received  until  Dec.  9,  bv 
City  Council  of  Piedmont,  Ala.,  for  the  con- 
struction of  extensions  to  the  waterworks 
system  and  the  electric  light  plant. 

©Sullivan,  Long  &  Hagerty  of  Bessemer, 
Ala.,  have  been  awarded  the  contract  for  the 
construction  of  a  waterworks  and  sewers  at 
Amory,  Miss.,  at  $57,250.  Solomon-Norcross 
Co.,  Candler  Bldg.,  Atlanta,  Ga.,  is  Engineer. 

An  election  is  to  be  held  in  Bessemer,  Ala., 
on  Dec.  11  for  the  purpose  of  voting  on  the 
proposition  of  purchasing  the  existing  water- 
works plant  on  July  1,  1912. 

Arizona. 

The  Federal  Power  &  Water  Co.  has  filed 
with  the  Recorder,  Tucson,  Ariz.,  notice  of 
water  right  locations  in  the  Sabino  and  Bear 
canyons,  in  the  Catalina  (mountains.  The 
right  in  the  Sabino  project  covers  10,000  cu 
ft.  of  water,  while  the  Bear  location  is  for 
5,000  cu.  ft.  According  to  the  claim  filed  the 
company  will  build  a  dam  about  five  miles 
from  the  junction  of  the  Bear  and  Sabino 
canyons,  behind  which  will  be  constructed 
a  reservoir  which  will  hold  about  5,000,000 
cu.  ft.  of  water.  Pipe  lines  will  be  run  to 
a  point  described  as  "in  the  s.  e.  of  Sec 
9,  twp.  13,  s.,  r.  15  e.,  of  the  G.  and  S.  R. 
meridian,"  at  which  point  the  company  wili 
build  a  hydro  electric  power  station  for  com- 
mercial use.  The  other  claim  is  for  10,000 
cu.  ft.  of  unappropriated  water  in  the  Sa- 
bino district.  It  is  the  intention  of  the  com- 
pany to  impound  enough  water  to  irrigate 
not  less  than  30,000  acres  of  land  in  the  vi- 
cinity of  Tucson.  H.  W.  Roche  is  president 
of  the  Federal  company  and  C.  H  Bass  se- 
retary. 

Arkansas. 

E  L.  Chatficld,  J.  F.  Dorsett  and  G  A 
Hughes  have  been  selected  as  a  committee 
by  the  City  Council  of  Gravette,  Ark.,  and 
the  committee  will  have  charge  of  the  plans 
and  specifications  and  the  letting  of  contracts 
for  the  waterworks  and  electric  lights,  which 
the  city  is  preparing  to  install  at  the  earliest 
'••''<<••  I'onds  amounting  In  $25,000  will  be  is- 
sued for  the  improvements. 

California. 

Consulting  Engineer  F.  E.  Trask,  Homer 
Laughl.n  Mldg.,  Los  Angeles,  Cal.,  has  been 
••niploy.-d  b-  the  \V;,t,T  Commission  of  Red- 
lands  f  al.,  to  assist  City  Engineer  George 
.V  Hinckley  in  the  preparation  of  plans  for 
■'!   municipal  waterworks  system. 

I'"'  '''re  Commissioners  of  San  Francis- 
CO, Cal,  have  inspected  the  Sunset  district 
with  a  view  to  selecting  a  location  where  a 
large  reservoir  may  be  located,  or  sites  for 
a  series  of  «  isterns.  that  the  district  may  be 
furnished  with  protection  against  fire. 
Colorado. 

The  director!  of  the  olncv  Springs  Pure 

Water  to,  Olney  Springs,  Colo,  have  award- 
ed  the   contract    for   the   construction   of  a 


water  tank  and  the  laying  of  a  pipe  line  to 
J.  W.  Maxey  of  Fowler  and  J.  D.  Conard  of 
Olney  Springs.  A  bond  of  $2,300  was  re- 
quired for  the  work. 

Flordia. 

®Chas.  Born  of  Pensacola,  Fla,  has  been 
awarded  the  contract  by  the  Water  &  Gas 
Committee  of  the  City  Council  of  that  city 
for  laying  26,000  ft.  of  water  mains  at  $0.58 
per  lin.  ft,  and  for  furnishing  all  parts,  in- 
cluding fire  hydrants  at  $24.50  each.  Bids 
were  opened  Nov.  15. 

Georgia. 

General  Manager  W.  Z.  Smith  of  the  wa- 
terworks plant  of  Atlanta,  Ga,  has  recom- 
mended the  purchase  of  a  new  pump  for  the 
river  station,  and  a  new  oump  for  the  Hemp- 
hill station,  to  the  City  Council. 

Idaho. 

An  election  is  to  be  held  in  Salmon,  Ida, 
on  Dec.  12  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $65,000 
for  the  construction  of  a  waterworks  system. 

Illinois. 

•J»Bids  will  be  received  until  Dec.  4  by  City 
Council,  Rushville,  111.,  for  the  construction 
of  a  waterworks  system  at  that  place. 

Rehabilitation  of  the  water  system  south 
of  12th  St,  and  high  pressure  for  the  stock- 
yards district,  has  been  recommended  by  the 
Water  Department  of  Chicago,  111,  in  its  re- 
port to  the  City  Council.  *.The  plans,  which 
involve  an  expenditure  of  more  than  $3,000,- 
000,  were  recommended  by  City  Engineer 
John  Ericson,  who  estimated  that  the  work 
can  be  completed  by  1915.  Following  is  the 
estimate  furnished  by  the  engineer  for  the 
necessary  repairs:  Rehabilitation  of  22nd  it. 
station,  $320,000;  Roseland  feeder  main, 
$424,000;  47th  St.  feeder  main,  $55,000:  two 
engines  at  Roseland  pumping  station,  $270,- 
000;  Western  Ave.  tunnel,  $(ill,0n0;  Western 
Ave.  pumping  station,  $1,100,000;  Western 
Ave.   feeder  mains,  $324,720. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commisisoner  of  Public  Works,  Chicago,  111, 
until  11  a.  m,  Dec.  2,  for  furnishing  all  tools, 
materials,  labor,  etc,  necessary  to  design  con- 
struct and  erect  complete,  3  vertical  triplex 
single  acting  pumps,  driven  by  direct 
connected  vertical  triple  expansion  condensing 
engine  at  the  Lake  View  Pumping  Station, 
Montrose  Ave.  and  Clarendon  Ave.  Each 
pumping  unit  shall  consist  of  a  vertical,  trip- 
lex single  acting  pump  with  mechanically 
controlled  water  valves,  plungers  21%  ins.  di- 
ameters by  48  in.  stroke,  driven  by  a  vertical 
triple  expansion  condensing  poppet  Corliss 
valve  engine,  steam  cylinders  15  in..  in. 
and  50  in.  diameter  by  48  in.  stroke,  capacity 
normal  25,000,0(10  II.  S.  gals,  per  21  hours 
against  a  normal  head  of  [20  ft.  (not  Includ- 
ing hydraulic  friction  through  suction  piping 
and  pump)  when  running  about  82  revolutions 
per  minute  with  superheated  steam  at  a  tern 
peratUfe  of  about  560  dc«s.  F  and  a  pressure 


of  175  lbs.  per  square  inch  per  gauge  at  en- 
gine throttle.  Each  pumping  engine  shall  be 
capable  of  running  at  a  maximum  speed  of  73 
revolutions  per  minute  and  of  pumping  water 
under  maximum  head  conditions  (not  includ- 
ing hvdraulic  friction  through  suction  piping 
and  pump),  of  140  ft.  General  data  relating 
to  each  engine  is  as  follows:  Normal  capacity 
per  24  hours,  25,000,000  U.  S.  gals,  normal 
speed  about  62  r.  p.  m,  maximum  speed  73 
r.  p.  m,  normal  head  not  including  friction, 
120  ft,  maximum  head  not  including  friction, 
140  ft,  working  steam  pressure  at  engine 
throttle,  175  lbs,  normal  temperature  of 
steam  at  engine  throttle,  560  degs.  F.  maxi- 
mum temperature  steam  at  engine  throttle,  600 
degs.  F,  high  pressure  steam  cylinder,  diam- 
eter 15  ins,  intermediate  pressure  steam  cyl- 
inder, diameter,  29  ins,  low  pressure  steam 
cylinder,  diameter,  50  ins,  diameter  of  each 
pump  plunger,  24.125  ins,  stroke  common  to 
main  steam  pistons  and  main  pump  plungers 
48  ins,  diameter  of  piston  rods,  4.5  ins,  diam- 
eter of  crosshead  pins,  7  ins,  length  of  cross- 
head  pins,  7  ins.  Cash  or  certified  check  for 
$20,000  must  accompany  proposal. 

•$«Bids  will  be  received  by  L.  E.  McGann, 
Commisisoner  of  Public  Works,  Chicago,  111., 
until  11  a.  m,  Nov.  25,  for  furnishing  the 
city  of  Chicago,  tug  service  during  time 
shown  in  specifications.  Prospective  bidders 
must  submit  the  following  information  with 
their  bids :  Name  of  tug,  keel  length,  beam, 
draught,  date  built,  construction  of  engine 
(when  built),  diameter  of  cylinders,  length  of 
stroke,  number  of  revolutions,  speed  in  miles 
per  hour  in  smooth  water,  boiler  (when  built), 
size  of  boiler,  total  square  feet  of  grate  surface, 
total  square  feet  of  heating  surface,  working 
steam  pressure,  and  boiler  feed.  Cash  or 
certified  check  for  $350  must  accompany  pro- 
posal. 

•J»Rids  will  be  received  until  2  p.  m..  Dec  I. 
by  City  Clerk,  Rushville,  111,  for  furnishing 
material  and  labor  and  constructing  improve- 
ments to  the  Municipal  Water  works  system. 
The  improvements  will  consist  of  approxi- 
mately 2,400  ft.  6  ins.  Class  B  cast  iron  pipe: 
500  ft.  10  ins.  Class  C  cast  iron  pipe;  23,700 
ft.  10  ins.  75  lb.  pressure  wood  stave  pipe ; 
3,300  ft.  10  ins.  125  lb.  pressure  wood  stave 
pipe;  1,300  lbs.  special  castings;  one  16  ft.  by 
20  ft.  brick  building;  one  250  gal.  per  min. 
horizontal  multi-stage  turbine  pump  driven  by 
a  30  II.  I\,  220  volt.  60  cycle,  single  phase 
motor;  one  150  gal.  per  min.  horizontal  single 
stage  turbine  pump  driven  by  a  20  H.  IV.  220 
volt,  '60  cycle,  single  phase  motor  ;  one  250 
gal.  per  min.  horizontal  multi-stage  turbine 

pump  driven  by  a  30  II.  P.  internal  combus- 
tion engine;  one  well  22  ft.  deep  and  12  ft. 
m  diameter;  and  a  6.600  volt  transmission 
line  about  29,000  feet  in  length.  The  dtj  re 
serves  the  right  to  reject  any  or  all  bids,  or 
lo  accept  a  part  or  the  whole  of  any  bid. 
I 'I. ins  and  specifications  may  be  seen  at  the 

office  of  the  City  Clerk;  Rushville,  111.,  "i  in 
the  office  of  the  Knginecrs,  Puller  Coult  Co, 


•I«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Chemical  Bldg.,  St.  Louis,  Mo.  Extra  sets 
if  plans  and  specifications  may  be  obtained 
rom  the  Engineers  upon  payment  of  $3.00 

0  cover  the  cost  of  printing  same. 

•{•Bids  will  be  received  until  8  p.  m.,  Dec. 
!,  by  C.  M.  Fox,  Chairman,  Water  Commit- 
ee,  DeKalb,  111.,  for  furnishing  all  machii*ery, 
abor,  etc.,  for  drilling  a  1,350  ft.  deep  well. 

Bids  as  follow  were  received  Nov.  17  by 
he  Commanding  Officer  Rock  Island  Arsenal, 
lack  Island,  for  the  installation  of  a  filtration 
)lant,  (1)  being  bid  on  3  filter  basins,  (2)  bid 
>n  2-filter  basins  and  (3)  alternate  bid  on  2- 
ilter  basin:  John  VW  Dan  forth  Co.,  Buffalo, 
sj.  Y.,  (1)  $41,000,  (2)  $38,700,  (3)  $31,525, 
Hitting  one  fire  pump  with  motor  and  all 
:onnections ;  drain  tiling  omitted  •  ordinary 
;ate  valves  with  floor  stands  and  operating 
wheels  in  lieu  of  operating  tables  and  pro- 
rided  connections  to  all  outside  piping  are 
nade  by  U.  S.  Pitt  Construction  Co.,  Pitts- 
>urgh.  Pa.,  (1)  $35,800,  (2)  $33,800,  (3)  $30,- 
iOO  in  case  one  complete  fire  and  general 
iervice  unit  including  piping  is  omitted ;  (3) 
!33,050,  in  case  reservoir  pump  and  suction 
ripe  is  omitted,  and  wash  water  pump  used  in 
ieit  thereof ;  (3)  $33,400,  in  case  system  of 
nanifold  piping  is  used;  (3)  $33,000,  in  case 
vash  water  pump  is  omitted  and  single  stage 
ire  pump  used.  Pittsburgh  Filter  Mfg.  Co., 
Pittsburgh,  Pa.,  (1)  $37,600,  (2)  $35,600;  on 
>wn  specifications,  (1)  $39,250,  (2)  $37,250, 
(3)  $36,450,  if  section  2  and  15  are  omitted; 
[3)  $37,650,  if  strainer  system  is  used  as  speci- 
ied  in  R.  I.  A.  general  specifications ;  (3) 
538,250,  should  equipment  as  per  Sec.  A  of 
mclosed  specification  in  place  of  Sec.  9  be 
lsed ;  (3)  $36,850,  if  equipment  as  per  print 
No.  105.53  is  used  in  place  of  Sec.  9 ;  (3) 
537,475,  should  equipment  as  per  Sec.  B  be 
ised  in  place  of  Sec.  10;  (3)  $38,000,  should 
:quipment  as  per  Sec.  C,  omitting  sight  glasses 
:rom  Sec.  5.  N.  Y.  Continental  Jewell  Fil- 
ration  Co.,  New  York,  N.  Y.,  (1)  $38,000, 
(2)  $36,000.  M.  L.  Bayard,  Philadelphia,  Pa., 
[1)  $43,500,  (2)  $41,500. 

Following  bids  were  received  Nov.  7  at 
IVinnetka,  111.,  for  the  construction  of  the 
\shland  Ave.,  water  extension,  for  which 
Windes  &  Marsh  of  Winnetka  are  Engineers  : 
(1)  standing  for  bid  of  T.  H.  Iglehart,  558 
Rookery  Bldg.,  Chicago,  (2)  for  Jas.  J.  Craig, 
IVinnetka,  (3)  for  Davidson  &  Walter,  Glen- 
roe,  111.,  and  (4)  for  engineers'  estimate: 

(1)     (2)     (3)  (4) 

1,040  lin.  ft.  6-in.  cast 
iron  pipe,  400  lbs.  per 
12  ft.,  cut  7  ft.,  exca- 
vation in  hard  clay....$    .85  %    .90  .$    .94  %  1.10 

1  fire  hydrant!!,  boxes, 
valves  and  4 -in.  con- 
nections   40.00    48.00    45.00  70.00 

1  connection  to  present 

main,  complete    40.00    25.00    15.00  14.90 

I  6-in.  gate  valve,  set 

complete    13.00    15.00    15.00  20.00 

1  brick  valve  vault,  480 

lbs   30.00    30.00    29.00  30.00 

®The  Board  of  Local  Improvements  of 
Bement,  111.,  has  awarded  the  contract  for 
the  construction  of  the  water  mains  in  the 
south  part  of  town  to  Delahunty  &  Co.,  of 
Decatur,  111.,  for  $5,680. 

Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works.  Chicago,  111.,  for  furnishing  and  de- 
livering 100  tons  of  special  castings  from  4 
ins.  to  48  ins.  in  diameter  (with  a  maximum 
weight  of  ten  tons),  to  the  various  pipe  yards 
located  in  different  parts  of  the  city:  James 
A.  Brady  Foundry  Co.,  35th  St.  and  Ashland 
Ave.,  Chicago,  $44.50  per  ton  for  all  sizes. 
Bids  opened  October  16.  Following  is  the  low 
bid  submitted  to  L.  E.  McGann,  Commission- 
er of  Public  Works,  Chicago,  111.,  for  fur- 
nishing all  necessary  labor,  material,  etc.,  to 
construct  and  deliver  to  the  68th  St.  pumping 
station  2  cast  iron  plungers,  2  steel  plunger 
rods,  6  bronze  gland  linings,  4  plunger  stuf- 
fing box  throat  linings  and  4  eye  bolts  and 
delivering  patterns  made  for  same  to  2352 
S.  Ashland  Ave.:  Jno.  Mohr  &  Sons  349  W. 
Illinois  St.,  $1,390.    Bids  opened  Nov.  13. 

The  town  of  San  Jose,  111.,  is  preparing  to 
expend  about  $10,000  in  the  installation  of 
a  waterworks  system. 

The  City  Commission  of   Springfield,  111., 


has  decided  to  lay  additional  water  mains 
leading  to  Ninth  St.  and  Princeton  Ave. 

The  citizens  of  Peoria  Heights,  111.,  on 
Nov.  7  voted  the  issuance  of  bonds  in  the 
sum  of  $10,000  for  the  installation  of  a  wa- 
terworks system.  .The  system  will  cost  ap- 
proximately $25,000. 

The  Dixon  Water  Co.,  of  Dixon,  111.,  has 
made  an  offer  to  the  city  of  Dixon  whereby 
the  company  will  sell  its  holdings  to  the 
city  for  a  consideration  of  $150,000. 

The  City  Council  of  Dekalb,  111.,  has  in- 
structed the  City  Engineer  to  prepare  specifi- 
cations and  advertise  for  bids  for  the  instal- 
lation of  a  20-in.  well.  The  estimated  cost 
is  $12,000. 

Indiana. 

The  citizens  of  Owensville,  Ind.,  on  Nov. 
7  voted  in  favor  of  the  installation  of  a 
waterworks  system. 

The  Sheridan  Water,  Light  and  Heat  Co., 
of  Sheridan,  Ind.,  has  been  incorporated  with 
a  capital  stock  of  $100,000,  to  deal  in  water, 
light  and  heat.  The  incorporators  are  P. 
Weaver,  J.  L.  Vickery,  J.  A.  Branson. 
Iowa. 

The  citizens  of  Bayard,  la.,  on  Nov.  11  vot- 
ed the  issuance  of  bonds  for  the  installation 
of  a  waterworks  system. 

Louisiana. 

•{•Bids  will  be  received  until  Dec.  15,  by 
Board  of  Aldermen,  Loreauville,  La.,  for  the 
construction  of  water  works  including  tower 
and  tank.  Specifications  may  be  obtained  of 
Paul  Bassin,  Box  23. 

The  City  Council  of  Kentwood,  La.,  is 
offering  $50,000  waterworks  and  sewer  sys- 
tem bonds  for  sale. 

Massachusetts. 

The  City  Council  of  Worcester,  Mass.,  has 
voted  $100,000  to  carry  on  the  development  of 
the  Asuebumskit  water  system  and  avert  the 
possibility  of  another  water  famine  in  Wor- 
cester. The  work  at  the  Kendall  basin,  a 
storage  reservoir  to  hold  the  excess  from 
the  Pine  Hill  watershed,  will  be  completed 
as   rapidly  as  possible. 

The  Board  of  Aldermen  of  Pittsfield, 
Mass.,  has  authorized  the  water  committee  to 
call  for  bids  for  the  water  mains  which  it 
has  recommended  to  be  laid  at  an  estimated 
expense  of  $127,000. 

Michigan. 

The  voters  of  Kent  City,  Mich.,  have  voted 
in  favor  of  the  proposition  to  issue  bonds  to 
the  amount  of  $3,000  for  the  purpose  of  in- 
stalling a  waterworks  system. 

The  Ionia,  Mich.,  City  Council  has  ordered 
the  Water  Board  to  put  down  18  more  wells 
at  a  cost  of  $10,000  to  $15,000,  for  an  addi- 
tional water  supply. 

Minnesota. 

®Fairbanks,  Morse  &  Co.,  St.  Paul,  Minn., 
has  been  awarded  the  contract  by  G.  E.  Beito, 
Village  Recorder,  Mcintosh,  Minn.,  for  the 
construction  of  water  mains  throughout  the 
village.  The  contract  price  is  $2,295.  Bids  were 
opened  Nov.  7. 

Missouri. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Nov.  27,  by  City  Clerk,  Pacific,  Mo.,  for  fur- 
nishing all  the  material  and  constructing  a 
municipal  waterworks  system.  Fuller  Coult 
Co.,  Chemical  Bldg.,  St.  Louis,  Mo.,  are  En- 
gineers. 

•f«Bids  will  be  received  until  Nov.  24,  by 
L.  M.  Gilday,  County  Clerk,  Independence, 
Mo.,  for  constructing  a  water  supply  pipe 
line  from  Independence  or  Kansas  City  to  the 
Jackson  County  Home  for  the  Aged  and  In- 
firm and  for  concrete  reservoir,  with  pump- 
ing machinery,  pipinp-  and  fittings.  Burns  8. 
McDonnell,  Scarritt  Bldg.,  Kansas  City,  Mo  , 
are  engineers. 

•{•Bids  will  be  received  until  3  p.  m.,  Now 
23,  by  E.  J.  King,  City  Clerk,  Shelbina.  Mo., 
for  furnishing  additional  material  and  equip 
ment  for  the  waterworks  system  for  the  city, 
as  follows :  For  furnishing  one  125  h.  p. 
high-speed  engine  and  75  k.  w.  A.  C.  gen 


erator  and  one  400,000-gal.  mechanical  filter. 
Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  are  Engineers. 

The  Fire  &  Water  Board  of  Kansas  City, 
Mo.,  has  approved  the  plan  of  Wynkoop 
Kiersted,  waterworks  consulting  engineer, 
that  a  reinforced  concrete  tunnel,  7  ft.  in  di- 
ameter, be  built  part  way  between  Quindaro 
water  pumping  station  and  Kaw  point  to  ex- 
pedite the  furnishing  of  water  to  Turkey 
Creek  pump  station.  The  cost  of  the  tunnel 
is  estimated  at  $100,000.  It  is  proposed  to 
build  the  tunnel  along  the  right  of  way  of 
the  Missouri  Pacific,  if  consent  is  given. 
Kaw  Point  is  18,000  ft.  from  Quindaro  sta- 
tion, and  midway  to  Turkey  Creek  station. 
From  Quindaro  to  the  point  there  is  a  48- 
in.  steel  flow  line  and  two  30-in.  cast-iron 
flow  lines  which  feed  into  one  48-in.  steel 
flow  line  and  two  36-in.  cast-iron  flow  lines. 
The  latter  three  flow  lines  convey  the  water 
to  Turkey  Creek  station.  Mr.  Kiersted  pro- 
poses to  increase  the  flow  capacity  out  of 
Quindaro  by  building  the  concrete  tunnel 
from  Quindaro,  9,000  ft.  and  taking  up  that 
part  of  the  48-in.  flow  line  between  Quin- 
daro and  the  end  of  the  proposed  tunnel  and 
relaying  it  from  the  terminus  of  the  latter 
to  Kaw  Point. 

The  City  Council  of  Mountain  Grove,  Mo., 
has  voted  to  submit  a  proposition  to  the  cit- 
izens to  authorize  the  sale  of  $25,000  of 
bonds  with  which  to  construct  a  municipal 
waterworks  system. 

Nebraska. 

®The  Des  Moines  Bridge  &  Iron  Works 
of  Des  Moines,  la.,  has  been  awarded  the 
contract  by  the  Village  Council  of  Wilcox, 
Neb.,  for  the  construction  of  a  complete  wa- 
terworks system  for  Wilcox.  The  contract 
price  is  $12,226. 

Engineers  Bruce  &  Standevin,  Bee  Bldg., 
Omaha,  Neb.,  have  been  retained  as  engineers 
for  waterworks  system  at  David  City,  Neb., 
and  are  making  plans  and  surveys  in  con- 
nection. The  estimated  cost  is  $20,000.  The 
contract  for  machinery  has  been  let  to  Fair- 
bands,  Morse  &  Co.,  9th  &  Harney  St.,  Omaha. 

The  City  Council  of  Omaha,  Neb.,  has 
passed  an  ordinance  granting  permission  _  to 
the  Union  Stock  Yards  and  allied  packing 
houses  to  lay  and  maintain  a  line  of  water 
pipe  from  the  reservoirs  at  12th  and  M  Sts., 
to  the  packing  district. 

Village  Attorney  R.  D.  Druliner  of  Ben- 
kelman,  Neb.,  has  received  plans  for  a  wa- 
terworks system  for  the  town  which  provides 
for  6-in.  mains  in  the  business  section  and 
4-in.  mains  in  the  residence  portion.  The 
present  principal  parts  of  the  town  can  be 
covered,  it  is  estimated,  for  $11,800.  It  is 
probable  that  a  complete  plant  will  be  in- 
stalled at  an  estimated  cost  of  $18,000,  in- 
cluding complete  fire-fighting  apparatus. 

New  York. 

The  citizens  of  Brockport,  N.  Y.,  have 
voted  $1,000  to  be  used  in  an  effort  to  locate 
a  water  supply.  A  number  of  test  wells  will 
be  sunk. 

North  Dakota. 
•{•Bids  will  be  received  until  5  p.  m.,  Dec. 
4,  by  E.  R.  Orchard,  City  Auditor.  Fargo,  N. 
Dak.,  for  6-in.  water  main  on  10th  St.,  from 
1st  to  2d  Ave. 

Ohio. 

•{•Bids  will  be  received  until  Dec.  2  city 
of  Hubbard,  O.,  for  construction  of  a  water- 
works system.  The  work  will  require  about 
5%  miles  of  mains  standpipe  pumping  ma- 
chinery etc.  William  Wilson,  Elks  Bldg., 
Youngstown,  O.,  is  Engineer. 

®Service  Director  Sundmaker  of  Cincin- 
nati, O.,  has  awarded  the  contract  for  furnish- 
ing cast-iron  pipe  for  the  waterworks  de- 
partment to  the  United  States  Cast  Iron  Pipe 
&  Foundry  Co.,  for  $20,595,  and  the  contract 
for  cleaning  water  pipe  in  certain  streets  to 
the  National  Water  Main  Cleaning  Co.,  for 
$2,424. 

At  a  recent  meeting  of  the  City  Council 
of  Struthcrs,  O.,  and  representatives  of  the 
Mahoning  Valley  Water  Co.,  an  agreement 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Vol.  XXXVI.    No.  21. 


was  reached  by  which  the  company  will  pro- 
ceed to  supply  water  to  the  citizens  by  the 
laying  of  additional  mains  and  erecting  a 
standpipe  of  sufficient  capacity  to  the  town, 
including  Home  Crest,  the  Harris  and  Lyon 
plats. 

Oklahoma. 

A  proposition  to  furnish  Oklahoma  City, 
Okla.,  with  a  minimum  of  5,000,000  gals,  of 
water  daily  from  a  six-acre  reservoir  upon 
land  owned  by  the  city  at  $0.02  per  1,000 
gals.,  has  been  filed  with  Commissioner 
Hampton  by  J.  J.  Harman,  president  of  the 
Oklahoma  Supply  &  Navigation  Co.  The 
scheme  is  to  excavate  a  reservoir  near  the 
river  six  acres,  four  acres  or  two  acres  in 
size,  as  may  be  agreed  upon.  He  proposes 
to  dig  to  bed  rock,  about  30  ft.,  and  allow 
the  water  from  the  river  to  filter  through 
to  the  reservoir.  Mr.  Harman  makes  three 
proposals,  one  providing;  for  a  two-acre,  one 
for  a  four-acre  and  the  other  for  a  six-acre 
lake.  The  six-acre  reservoir,  it  is  stated, 
would  have  a  visible  capacity  o  21,000,000 
srals,  and  would  cost  $222,240.  The  cost  of  the 
four-acre  reservoir  is  estimated  at  $166,165 
and  the  two-acre  at  $118,080. 

Oregon. 

•f*Bids  will  be  received  until  7 :30  p.  m. 
Nov.  28,  by  City  Recorder,  Monmouth,  Ore., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  constructing  a  system  of  water- 
works. 

The  City  Council  of  Hood  River,  Ore.,  has 
authorized"  $37,250  in  bonds  for  the  instal- 
lation of  a  waterworks  svstem. 

The  City  Council  of  Portland,  Ore.,  has 
passed  an  ordinance  providing  for  the  pur- 
chase of  the  Woodstock  water  plant  from  D. 
D.  Fleck,  for  $20,716.  The  purchase  covers 
only  the  mains  and  not  the  real  estate  and 
pumps.  The  Water  Department  will  connect 
the  mains  of  this  system  with  Bull  Run  mains 
and  the  district  will  be  supplied  with  Bull 
Run  water. 

Pennsylvania. 

•f«Bids  will  be  received  at  once  by  city  of 
Erie,  Pa.,  for  a  triple  expansion  crank  and 
flywheel  pumping  engine  of  20,000,000  gal.  ca- 
pacity, in  accordance  with  specifications  of 
Chester  &  Fleming,  Hydraulic  Engineers,  Pitts- 
burg, Pa. 

©The  Ohio  Valley  Water  Co.,  Bellevue,  Pa., 
has  awarded  the  contract  for  equipping  a  new 
high-service  pumping  station  to  the  Harris 
Pump  &  Supply  Co.,  of  Pittsburgh,  Pa.  Ches- 
ter &  Fleming,  Union  Bank  Bldg.,  Pittsburgh, 
Pa.,  are  Engineers. 

Tennessee. 

•{■Bids  will  be  received  until  2  o.  m.,  Dec. 
4,  by  city  of  Clarksville,  Tenn.,  for  the  con- 
struction of  reinforced  concrete  sedimenta- 
tion basins,  clear  water  reservoirs,  filter  tanks 
and  pumping  stations.     S.  J.  Lowe  is  Supt. 


of  the  Water  Department,  Clarksville,  Tenn. 
D.  H.  Maury  is  Consulting  Engineer. 

City  Clerk  Ennis  M.  Douglass  of  Memphis, 
Tenn.,  will  sell  bonds  Nov.  28  to  the  amount 
of  £250,000.  known  as  water  bonds.  E.  H. 
Crump  is  Mayor. 

The  City  Council  of  Johnson  City,  Tenn., 
has  adopted  the  plans  prepared  by  the  J.  B. 
McCrary  Co.,  Empire  Bldg.,  Atlanta,  Ga.,  for 
the  installation  of  a  waterworks  system. 

Texas. 

The  City  Council  of  Mt.  Vernon,  Tex.,  has 
ordered  an  election  to  be  held  Dec.  15  for 
the  purpose  of  voting  upon  the  proposition  of 
issuing  $20,000  in  bonds  for  waterworks. 

The  City  Council  of  Decatur,  Tex.,  has 
entered  into  an  agreement  with  Judge  Coo- 
per, owner  of  the  Decatur  Water,  Light  & 
Power  Co.,  whereby  the  city  contracts  to 
purchase  the  plants,  provided  the  trade  is 
ratified  by  a  vote  of  the  taxpayers  of  the 
city  at  an  election  to  be  called  for  that  pur- 
pose in  a  short  time.  The  sum  agreed  upon 
was  $10,000,  but  the  bond  issue  to  be  sub- 
mitted to  the  citizens  will  call  for  an  issue 
of  $18,000,  of  which  amount  $8,000  is  to  be 
applied  to  improvements  in  the  plants. 

The  Waterworks  Committee  of  the  City 
Council  of  Marlin,  Tex.,  has  recommended 
to  the  Council  the  purchase  of  the  interest 
and  lease  of  A.  R.  Wright  in  the  waterworks 
system,  being  one-fou  th  the  value  of  the 
plant  and  estimated  at  $16,500.  It  was  also 
recommended  that  bonds  to  the  amount  of 
$20,000  be  issued  to  more  efficiently  equip 
the  system. 

Water  Commissioner  R.  R.  Nelms  of  Dal- 
las, Tex.,  is  preparing  a  statement  of  the 
finances  of  his  department  with  a  view  to  ask- 
ing the  voters  of  Dallas  to  vote  a  bond  issue 
to  care  Lr  an  overdraft  in  the  department 
and  to  install  a  filtration  plant  for  the  city. 
It  is  probable  that  $500,000  will  be  voted 
upon. 

Plans  have  been  prepared  for  the  construc- 
tion of  a  water  plant  for  the  town  of  Saint 
Joe,  Tex.,  estimated  to  cost  $10,000.  The 
work  will  include  digging  well  and  construct- 
ing plant.  The  water  supply  will  be  secured 
from  deep  wells. 

Utah. 

City  Engineer  G.  F.  McGonagle  of  Salt 
Lake  City,  Utah,  is  considering  the  construc- 
tion of  a  large  storasre  reservoir  in  Little 
Cottonwood  canyon,  where  water,  now  going 
to  waste,  could  be  stored  and  taken  care  of. 
The  proposed  reservoir  would  be  near  Lake 
Phoebe  and  would  necessitate  the  building 
of  a  large  dam  in  the  vicinity  of  Twin  lakes. 
Rough  sketches  are  being  made  by  the  en- 
gineer's office  merely  for  the  purpose  of  in- 
vestigating the  matter.  No  immediate  action, 
however,   is  planned. 

Virginia. 

The  Church  St.  Improvement  Association 
of   Norfolk,   Va.,   has  petitioned    the  City 


Council  to  renew  the  water  main  along 
Church  St.,  from  Main  to  Queen  St.,  instead 
of  from  Main  to  Charlotte,  as  is  now  pro- 
posed. 

Washington. 

•f*Bids  will  be  received  until  3  p.  m.,  Dec. 
5,  by  Town  Clerk,  Elma,  Wash.,  for  furnish- 
ing the  material  and  constructing  a  water- 
works system  and  pumping  plant. 

No  bids  were  received  by  Jacob  Jackson, 
Clerk,  Independence,  Wis.,  on  Nov.  10,  as  ad- 
vertised for,  for  the  construction  of  the  fol- 
lowing items ;  the  work  being  postponed  until 
spring  of  1912:  (1)  approximately  1,200  ft.  of 
8-in.  cast-iron  pipe  line  in  trench  7  to  16-ft,  I 
deep  in  sandy  soil ;  (2)  Wells,  four  driven 
wells  with  header  about  60  ft.  deep  through 
sand  and  having  screens  packed  in  gravel 
inside  12-in.  temporary  casing.  W.  E.  Miller,  1 
Madison,  Wis.,  is  Engineer. 

The  City  Council  of  Granger,  Wash.,  has 
accepted  the  plans  and  specifications  as  pre- 
pared by  the  city  engineer  for  the  installa- 
tion of  a  waterworks  system.  The  Council  f 
has  purchased  a  site  on  the  west  end  of 
Snipe's  mountain  at  an  elevation  of  about  300 
ft.  above  the  town  for  the  location  of  the 
reservoir.  An  election  will  be  held  Dec.  5 
to  vote  bonds  for  the  improvement. 

Wisconsin. . 

The  purchase  of  the  waterworks  system 
with  a  view  to  its  extension  and  improvement  i 
is  being  c  nsidered  by  the  City  Council  of 
Marinette,  Wis.  The  project  of  bonding  the 
city  for  this  purpose  will  likely  be  voted  on 
by  the  people  at  the  spring  election.  J 

Canada. 

•J«Bids  will  be  received  until  4  p.  m.,  Dec.  ] 
27,  by  William  McQueen,  City  Clerk,  Van- 
couver.  B.  C,  for  24,000  ft.  of  24-in.  steel 
pipe,  valves  for  same  and  excavating  and 
backfilling  of  trench  capable  of  accommodat- 
ing  a  36-in.  riveted  pipe.  Bids  will  be  re- 
ceived separately  for  each  item. 

•{•Bids  will  be  received  until  8  p.  m.,  Dec. 
15,  by  J.  W.  Bradley,  Secy.-Treas.,  Neepawa,  1 
Man.,  for  laying  sewer  and  water  mains ;  fur- 
nishing sewer  pipes,  constructing  sewage  dis-  I 
posal  works  and  other  work  connected  with 
sewerage  and  waterworks.    Chipman  &  Pow-  ' 
er,  Winnipeg,  Man.,  and  Toronto,  Ont.,  are  • 
Engineers. 

According  to  an  announcement  made  by 
Water  Commissioner  J.  L.  Raymur  of  Vic- 
toria, B.  C,  bids  will  be  received  during  this 
week  for  the  whole  of  the  work  in  connection 
with  the  new  water  system.  The  work  in- 
cludes dams,  storage  reservoirs,  conduits  and 
pressure  pipe  necessary  for  delivery  of  16,- 
000,000  imperial  gals,  of  water.  Water  will 
be  taken  from  Sooke  Lake,  30  miles  from 
the  city,  in  the  mountains,  and  550  ft.  above 
sea  level.  The  work  is  in  charge  of  Wynn 
Meredith,  Consulting  Engineer,  Victoria, 
who  will  furnish  plans  and  specifications. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Arkansas. 

®Roctzel  &  Chipman  of  Osceola,  Ark.,  have 
been  awarded  the  contract  by  the  Sewer  Com- 
mission of  that  city  for  the  construction  of  a 
sanitary  sewer  system  and  disposal  plant  for 
$16,762.    Bids  were  opened  Nov.  9. 

The  committee  of  the  City  Council  of 
Harrison,  Ark.,  recently  appointed  by  Act- 
ing Mayor  Geo.  C.  Frew  to  investigate  the 
proposition  of  a  spesial  improvement  dis- 
trict of  the  city  of  Harrison,  for  putting  in 
waterworks    and     sewer     systems,  reported 

that  the  time  is  not  favorable  for  forming  such 

a  district. 

California. 

®Thc  contract  for  26,000  ft.  of  sewer 
mains  and  laterals  has  been  awarded  by  the 
City  Council  of  Long  I'.each,  Cal.,  to  Wat- 

►J«  indicates 


son  &  Spicer,  for  $15,000.  Work  is  to  be 
completed  by   Dec.   1,  1912. 

®H.  M.  Shaffer  at  $26,317  has  been  award- 
ed the  contract  in  the  city  of  Coalinga,  Cal., 
for  the  construction  of  new  sewers.  Work 
is  to  be  started  at  once. 

®W.  J.  Brand  of  Riverside,  Cal.,  was  re- 
cently awarded  the  contract  by  the  city  of 
Pomono,  Cal.,  for  the  installation  of  a  sewer 
in  East  Holt  Ave.,  from  Reservoir  St.  to 
San  Antonio  Ave.,  at  $1.10  per  lin.  ft. 

'I  ll,'  Hoard  Hi  I  lealth  lias  adopted  .i  resolu 
Hon  favoring  the  plan  of  the  City  Trustees 
of  Santa  Ana,  CaJ.,  to  furnish  a  new  out- 
fall sewer  for  the  city. 

Residents  of  the  I'itehburg  district  of 
Oakland,  Cal.,  have  tiled  a  petition  with  the 
(  jtj  (  mini  il,  asking  that  the  cit)  undertake 
proceedings   under    the    Vrooman   act    to  in- 


stall main  sanitary  sewers  and  laterals  in 
that  section,  known  as  District  No.  3.  An 
appropriation  of  $100,000  has  been  made  by 
the  Council  to  assist  four  districts  in  the 
city  annex. 

An  election  is  to  be  held  in  Long  Beach, 
Cal.,  on  Nov.  28  for  the  purpose  of  voting 
on  the  issuance  of  bonds  to  the  amount  of 
$350,000  to  provide  new  sewer  facilities. 

Illinois. 

■{■Bids   will  he  received  DV  the   Board  of 

Local  Improvements,  Glen  Ellyn,  111.,  until  8 

|i   m  ,  Dee.  I,  lor  furnishing  labor,  tools,  ma 
terial,   etc.,    necessary    to   const  nu  t  approxi 
matclv  20  miles  of  sanitary  sewers.  Byron 
Williamson  is  President  and  .las.  II.  Furman 
Secretary  of  the  Board.     Following  are  the 
essential  items:    7.700  lin.  ft.,  6  in  ;  70,000  lin 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


November  22,  1911. 


ENGINEERING    &  CONTRACTING 


43 


ft.,  8  in,  9.8  ft.  av.  cut:  7,300  lin.  ft.,  10  in., 
11.2  ft.  av.  cut;  12,000  lin.  ft,  12  in,  11.5  ft. 
av.  cut;  800  lin.  ft..  12  in..  7.0  ft.  av.  cut;  3,100 
lin.  ft,  18  in,  4.5  ft,  av.  cut;  3,500  lin.  ft, 
24  in,  S.  R,  11.8  ft.  av.  cut;  1,600  lin.  ft,  27 
in,  D.  R..  126  ft,  av.  cut:  4,200  lin  ft..  30  in, 
D.  R,  8.7  ft.  av.  cut;  310  manholes,  17  drop 
manholes.  Material  in  filter  system :  400  cu. 
yds.  rubble  masonry  in  place ;  20  sq.  yds.  rub- 
ble paving  in  place:  1,000  cu.  yds.  crushed 
granite,  6  ins.  to  2  ins. ;  300  cu.  yds.  crushed 
granite,  2  ins.  to  1  in.  ;  120  cu.  yds.  crushed 
granite,  1  in.  to  %  ins;  120  cu.  yds.  crushed 
granite,  %  ins.  to  1  in. ;  200  cu.  yds  crushed 
granite,  Vs  ins.  to  1/25  ins. ;  200  cu.  yds. 
•crushed  granite,  Vs  ins.  to  1/25  ins.  (all  bids 
for  crushed  granite  including  placing  same)  ; 
260  lin.  ft.  12  in.  notched  half  tile  in  place; 
1,200  lin.  ft.  6  in.  notched  half  tile  in  place; 
140  lin.  ft.  10  in.  sewer  tile  in  place :  50  lin.  ft. 
12  in.  sewer  tile  in  place ;  50  lin.  ft.  12  in. 
sewer  tile  in  place;  300  lin.  ft.  18  in.  sewer 
tile  in  place :  2,000  ft.  B.  M.  yellow  pine  lum- 
ber in  place  for  filter  bed  distribution  system ; 
500  cu.  yds.  excavation  at  filter  system ;  500 
cu.  yds.  1-3-6  Portland  cement  concrete  for 
filter  system  in  place :  1  wrought  iron  screen- 
ing in  place  for  settling  tank ;  4  12  in.  sluice 
gates  and  standards  in  place.  Alternate  for 
crushed  granite  in  filter  beds :  1,000  cu.  yds. 
crushed  limestone  in  place,  6  ins.  to  2  ins :  300 
cu.  yds.  crushed  limestone  in  place,  2  ins.  to 
1  in.  in  size ;  120  cu.  yds.  crushed  limestone,  1 
in.  to  %  ins. :  120  cu.  yds.  crushed  limestone 
%  to  %  in. ;  200  cu.  yds.  clean  torpedo  sand  in 
place,  screened  to  a  varying  size  from  Vs  ins. 
to  1/25  ins.  Engineer's  estimate  of  cost,  $156,- 
000.  Plans  and  specifications  may  he  inspected 
at  the  office  of  the  Board  or  at  the  office  of 
the  Aetna  Engineering  Bureau,  Suite  700,  17 
N.  La  Salle  St.,  Chicago.  Cash  or  certified 
check  for  10  per  cent  of  total  bid  must  ac- 
company proposal. 

®The  following  contracts  for  constructing 
sewers  have  been  awarded  by  the  Board  of 
Local  Improvements,  Chicago,  111,  Ed.  J. 
Glackin,  Secretary:  S.  Green  St,  S.  Peoria 
St,  S.  Sangamon  St,  De  Vito  Passarelli  & 
Tirtelle,  600  W.  De  Koven  St. :  Marianna  St, 
Evergreen  Court,  Louis  Scullv.  S.  Rockwell 
St.;  S.  Talman  Ave.  Michael  Pontorelli,  4817 
W.  Dakin  St.;  N.  42d  Ave,  N.  43d  Ave, 
Melrose  St,  School  St,  Henderson  '  St,  N. 
41st  Ct.  and  Roscoe  St,  P.  J.  McNulty,  4345 
Prairie  Ave. 

®The  following  contracts  for  constructing 
house  drains  have  been  awarded  by  the  Board 
of  Local  Improvements,  Chicago,  111,  Ed.  J. 
Glackin,  Secretary :  S.  43d  Ave..  Montrose 
Ave,  Louis  Scully  and  Scullv  &  Fosco ;  Hous- 
ton Ave,  E.  97th  St.  and  E.  98th  St,  Christ 
Malone. 

®The  City  Council  of  Belleville,  111,  has 
passed  an  ordinance  providing  for  the  build- 
ing of  the  Irish  pond  sewer  system.  City 
Engineer  L.  L.  Harper  has  estimated  the  cost 
of  the  improvement  at  $8,542. 

J.  C.  Poll  has  been  awarded  the  contract 
by  the  City  Council  of  Danville,  111,  for 
the  construction  of  three  sewers  in  the  first 
ward,  aggregate  cost  of  the  improvements 
to  be  approximately  $1,300. 

The  Board  of  Local  Improvements  of 
Springfield,  111,  has  approved  olans  for  the 
construction  of  two  sewers.  One  sewer  is 
to  be  built  in  11th  St,  from  Enterprise  to  Di- 
vision St,  and  the  other  in  portions  of  New, 
Maple  and  Bond  Sts,  both  being  12  ins.  in 
diameter. 

Indiana. 

®T.he  Board  of  Public  Works  of  Terre 
Haute,  Ind,  has  awarded  10  contracts  for 
sewer  construction  in  connection  with  the 
installation  of  a  sewer  system  comprising 
approximately  55  different  sewers:  Twenty- 
third  St.  sewer,  Plum  to  Ash,  P.  O'Leary 
&  Sons,  $780;  Ninth  St.  sewer.  Maple  Ave. 
to  Florida  Ave,  P.  O'Leary  &  Sons,  $4,042; 
Tenth  St.  sewer,  Oak  to  Hulman  Sts,  P. 
O'Leary  &  Sons.  $6,899;  Wabash  Ave,  20th 
to  25th  Sts,  P.  O'Learv  &  Sons,  $2,870; 
Cleveland  Ave,  23d  to  24th  Sts,  P.  O'Leary 
&  Sons,  $310;  College  St,  17th  to  22nd  Sts, 
J.  P.  Welch,  $3,268;  Third  Ave,  Ninth  to 
Eleventh   Sts,  J.  P.  Welch,  $713;  Woodlev 


Ave.  Lafayette  Ave.  to  15th  St,  J.  P.  Welch, 
$1,264.75;  Sycamore  St,  21st  to  23rd,  J.  P. 
Welch,  $420.08;  Twelfth  St,  Maple  to  Grand 
Ave,  Mike   Sweeney,  *288. 

Iowa. 

®The  contract  for  the  construction  of 
sewers  in  Western  Ave,  Ankeny  St,  Albans, 
Cutler  and  Hoover  Sts,  has  been  awarded 
by  the  City  Council  of  Waterloo,  la,  to  Dear- 
born &  Jackson  of  Cedar  Rapids,  la,  for 
$2,140.  The  Black  Hawk  Construction  Co, 
bid  $2,174  on  the  work. 

Massachusetts. 

•J*Bids  will  be  received  until  8  p.  m,  Dec. 
12,  by  Mayor  and  Aldermen  and  Committee 
on  Roads,  Bridges  and  Sewers,  New  Bed- 
ford, for  Building  Section  1  and  Section  2 
of  Intercepting  Sewer  System.  This  contract 
calls  for  the  construction  of  about  12,000  lin. 
ft.  of  reinforced  concrete  sewer,  "horse  shoe" 
section  7  ft.  by  7  ft.  8  in,  with  concrete  cham- 
bers, manholes,  etc.  Form  of  proposal,  specifi- 
cations and  plans  may  be  obtained  at  the  office 
of  the  City  Engineer,  and  all  proposals  must 
be  made  upon  this  form.  William  Williams 
is  City  Engineer  of  New  Bedford,  Mass. 
Missouri. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo,  has  let  a  contract  for  the  con- 
struction of  a  monolithic  concrete  sewer,  5,- 
400  ft.  long,  in  the  second  division  of  the 
Brush  Creek  sewer,  to  Michael  Walsh,  for 
$47,369.  The  extension  will  run  along  Brush 
Creek  from  Main  St.  to  Tracy  Ave,  and 
across  the  creek  just  west  of  McGee  St. 

New  Jersey. 

®Joseph  Cestone  has  been  awarded  the  con- 
tract by  the  Borough  Club  of  Glen  Ridge,  N. 
J,  John  A.  Brown,  President,  for  the  con- 
struction of  sanitary  sewers  in  Bav  Ave.  and 
Forest  Ave.  for  $1,385.  Jas.  T.  Boylan  of 
Belleville.  N  J.,  secured  the  contract  for  the 
construction  of  the  Outlook  PI.  sewer  for 
$522.    Bids  were  opened  Nov.  13. 

New  York. 

The  Whitestone  Improvement  Association 
has  asked  the  residents  of  the  village  of 
Malba,  New  York  City,  to  petition  the  local 
Board  of  Fstimates  to  approve  the  con- 
struction of  a  sewer  at  Malba,  according  to 
plans  prepared  by  the  association's  board  of 
engineers.  These  plans  call  for  an  outlay  of 
$75,000.  Nelson  P.  Lewis  is  Chief  Engineer, 
Board  of  Estimates,  New  York  City. 

The  Board  of  Public  Works  of  Water- 
town.  N.  Y,  has  instructed  City  Engineer 
E.  W.  Sayles  to  prepare  plans  for  the  con- 
struction of  sanitary  sewers  in  Highland 
Ave.  and  Brett  St. 

The  plans  prepared  by  Andrew  P.  Hart- 
mann,  Engineer,  Bronx  Valley  Sewer  Com- 
mission, Yonkers,  N.  Y,  for  the  extension  of 
the  outlet  of  the  trunk  sewer  further  out 
into  the  Hudson  River,  have  been  submitted 
to  Col.  W.  M.  Black,  Chief  Engineer,  Corps 
Engineers,  U.  S.  A,  Division  of  the  East, 
for  approval.  The  estimated  cost  of  the 
work   is  $75,000. 

Ohio. 

®The  Ohio  Engineering  Co.  has  been 
awarded  the  contract  by  the  city  of  Elyria, 
O,  for  the  construction  of  sewers  on  East 
River  St,  from  Fourth  St.  to  the  city  lim- 
its, for  $7,425. 

Oklahoma. 

®The  Board  of  City  Commissioners  of 
Oklahoma  City,  Okla,  has  sold  bonds  amount- 
ing to  $200,000  for  improvements.  The 
board  also  awarded  the  following  contracts 
for  sewer  work:  Stikes  Construction  Co,  to 
construct  a  sewer  in  blocks  2,  6,  7,  8  and  9, 
Dale  addition,  at  $2,617,  and  for  a  sewer  in 
blocks  17,  18,  19  and  22  in  Shilling's  addi- 
tion, at  $2,450;  the  Mayfield-Shaw_  Construc- 
tion Co,  to  censtruct  a  sewer  in  block  3 
in  Caldwell's  addition,  at  $925. 

Oregon. 

The  mayor  of  Portland,  Ore,  favors  the 
construction  of  a  main  trunk  sewer  on  Third 


or  Fourth  St,  through  the  entire  business 
district  of  the  West  Side  and  open  into  the 
Willamette  River  below  the  city  with  lat- 
eral sewers. 

Plans  are  being  perfected  for  the  construc- 
tion of  a  main  trunk  sewer  in  the  territory 
south  of  the  Brooklyn  district,  in  the  city 
of  Portland,  Ore.  The  district  will  include 
part  of  Woodstock,  all  of  the  Reed  College 
campus,  Eastmoreland,  Westmoreland  and 
Sellwood.  The  conduit  will  probably  empty 
into  the  Willamette  River  at  Milwaukee.  The 
secondary  branches  and  laterals  will  run  the 
cost  of  sewerage  for  the  district  consider- 
ably above  $1,500,000.  The  main  trunk  sewer 
will  cost  approximately  $300,000.  It  is  thought 
the  contract  for  this  work  can  be  let  early 
next  year.    Tom  Hurlburt  is  City  Engineer. 

The  citizens  of  Lakeview,  Ore,  are  agitat- 
ing the  installation  of  a  sewer  system  and 
possibly  a  waterworks  system.  E.  E.  Rine- 
hart  has  been  elected  mayor. 

Pennsylvania. 

*f«Bids  will  be  received  until  Dec.  11  by  S. 
Cameron  Corson,  Borough  Engineer,  Nor- 
ristown,  Pa,  for  the  construction  of  a  com- 
plete sewage  disposal  plant. 

Texas. 

®The  Treasury  Department,  Washington, 
D.  C,  on  Nov.  11  awarded  the  contract  for 
changes  in  the  sewerage  system  at  the  Hous- 
ton Federal  Bldg,  to  the  Keithly  Co,  of 
Houston.  Tex,  for  $2,800. 

Virginia. 

®A.  W.  Maynard  has  been  awarded  the  con- 
tract by  the  Board  of  Aldermen  of  Richmond. 
Va,  for  the  construction  of  the  main  trunk 
sewers  that  will  drain  Washington  Ward.  The 
larger  sewer,  extending  from  Walker's  Creek 
through  Stockton,  Everett,  Maury  and  other 
streets,  will  cost  $32,990,  while  a  branch  line 
along  Porter  and  other  streets  will  cost 
$13,138. 

Washington. 

®Bids  were  opened  Nov.  10  by  the  City  of 
Kennewick,  Wasn-  T.  J.  Wright,  City  Engi- 
neer, for  constructing  main  trunk  sewer,  the 
contract  being  awarded  to  M.  Jennings,  Spo- 
kane, Wash,  at  the  following  bid  : 


1  outlet  foot  County  Road  $  428.00 

1  outlet  foot  Washington  Street   367.00 

3,718  ft.  18-in.  vitrified  pipe  sewer   1.60 

1,618  ft.  15-in.  vitrified  pipe  sewer   1.20 

5  standard  straight  manholes   55.00 

:5  branch  manholes    55.00 

1  curve  manhole    55.50 

1  special  drop  manhole   145.00 

140  6-in.  on  18-in.  Y   1.50 

50  6-in.  on  15-in.  Y   1.00 

25  cu.  yds.  ad'n  Class  A  concrete   3.00 

75  cu.  yds.  ad'n  Class  B  concrete   3.30 

200  cu.  yds.  ad'n  excavation   .40 

10  cu.  yds.  rock  excavation   .20 

20.000  F.  B.  M.  timber  bracing  sheeting 

or  shoring   4.00 

750  ft.  4-in.  drain  pipe   .12 

3,720  ft.  6-in.  drain  pipe   .16 

200  cu.  yds.  gravel  stone  for  drains....  1.00 

Total,  without  exc,  brick  manholes.. $  9,565.40 
Total,   without  exc,    concrete  man- 
holes   9.497.90 

Total,  everything,  brick  manholes....  10,935.10 


Total,  everything,  concrete  manholes  10.S67.fio 

Wisconsin. 

®The  Village  Board  of  Mosinee,  Wis,  has 
let  a  contract  for  the  construction  of  a  15-in. 
sewer  on  Main  St,  in  the  village,  to  Lotz  & 
Haase  of  that  town,  for  $1.28  per  ft,  and 
$48  for  each  manhole.  The  sewer  will  run 
west  from  the  river  and  will  be  1,060  ft.  in 
length. 

Canada. 

•i«Bids  will  be  received  until  8  p.  m,  Dec.  15, 
by  J.  W.  Bradley,  Secy.-Treas.  Neepawa. 
Man,  for  water  works  and  sewers,  including 
laying  water  mains,  building  pumphouse  and 
filter  room,  water  tower,  cast  iron  water  pipes, 
gate  valves,  fire  hydrants,  etc,  mechanical  fil- 
ters, pumping  machinery,  dam,  intake  and  res- 
ervoir, wooden  stave  pipes,  etc.  Chipman  & 
Powers,  Winnipeg  and  Toronto.  Ont,  are 
Engineers. 

City  Engineer  M.  E.  Brian  of  Windsor. 
Ont,  is  preparing  plans  for  the  installation 
of  a  new  sewerage  system  in  the  western  end 
of  the  city,  south  of  Elliott  Ave. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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District  of  Columbia. 

•{•Bids  will  be  received  until  noon,  Dec. 
1,  by  Brig.  Gen.  William  Crozier,  Chief  of 
Ordnance,  Washington,  D.  C,  for  furnishing 
40  4.7-in.  gun  limbers  and  caissons,  model 
1908. 

•{•Bids   will   be   received  until   noon,  Dec. 

I,  by  Brig.  Gen.  William  Crozier,  Chief  of 
Ordnance,  Washington,  D.  C,  for  furnishing 
102  3-m.  gun  limbers,  model  1902. 

•{•Bids  will  be  received  until  noon,  Dec.  1, 
by  Brig.  Gen.  William  Crozier,  Chief  of 
Ordnance,  Washington,  D.  C,  for  furnish- 
ing 32  6-in.  howitzer  limbers  and  caissons, 
model  1909. 

•{•Bids  will  be  received  until  noon,  Dec.  1, 
by  Brig.  Gen.  William  Crozier,  Chief  of 
Ordnance,  Washington,  D.  C,  for  furnishing 
40  3-in.  gun  carriages,  model  1902. 

♦{•Bids  will  be  received  until  10:30  a.  m., 
Dec.  0,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  605,  steel  slab  reinforcement  ma- 
terial, wrought-iron  and  steel  pipe,  lumber 
and  piles. 

Georgia. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 

27,  by  R.  V.  LaDow,  Supt.  of  Prisons,  De- 
partment of  Justice,  Washington,  D.  C,  for 
skylight,  flashing,  etc.,  for  the  administration 
building,  U.  S.  Penitentiary,  at  Atlanta,  Ga. 

William  Healey,  a  real  estate  owner  at  At- 
lanta, Ga.,  is  to  have  an  18-story  structure 
erected  on  his  property  in  Forsyth  St.,  Atlanta. 

Florida. 

•{•Bids  will  be  received  until  noon,  Dec.  4, 
by  Board  of  Hernando  County  Commission- 
ers, at  the  office  of  the  County  Clerk,  Brooks- 
ville,  Fla.,  for  the  construction  of  the  Hern- 
ando County  court  house  building  at  that  city. 
All  bids  must  be  accompanied  by  a  certified 
check  for  $3,000.  William  A.  Edwards,  G32 
Candler  Bldg.,  Atlanta,  Ga.,  is  Architect. 

Illinois. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 

II,  by  Board  of  Administration,  Springfield, 

III,  ,  for  one  electric  automatic  elevator,  to  be 
installed  in  the  hospital  building  at  the  Anna 
State  Hospital,  Anna,  111. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 

28,  by  Albert  Leach,  City  Clerk,  Decatur,  111., 
for  the  following  machinery:  Lot  1.  One 
Erie  City  Engine  No.  19312,  direct  connected 
to  100  K.  W.  Westinghouse  Alternating  Ex- 
citer; engine  cylinder  15  in.  bore,  14  in. 
stroke;  speed  277  revolutions;  shaft  governor 
and  balanced  valve;  shaft  5%  in.  in  diameter 
between  bearings — G  in.  in  main  bearing; 
wheel  5  ft.  in  diameter — 14%  in  face.  Lot  2. 
One  Westinghouse  Generator,  serial  No. 
419903;  100  K.  W. ;  277  revolutions— 2200 
volts — 3  phase —  00  cycles — 20  3/10  amperes  at 
terminals.  Lot  3.  One  Exciter  5  K.  W.— 125 
volts — 45  amperes — 875  revolutions.  Lot  4. 
One  Marble  Switch  Board — 3  amperes  meters 
— 1  volt  meter.  Lot  5.  One  Hamilton  Corliss 
Engine  18x42  cylinder;  9  in.  shaft — 14  ft. 
wheel— 25  in.  face.  Lot  0.  To  Western  Elec- 
tric Series  Arc  Dynamos;  belt  driven;  125 
lights  each;  speed  525  revolutions;  amperes 
!»  6/10;  volts  6860.  Lot  7.  Two  Marsh  boiler 
feed  pumps — 7  in.  steam  cylinders — 4  in.  water 
cylinders,  with  8  in.  stroke.  Lot.  8.  One 
Hughes  compound  duplex  pump,  6)000,000 
gals,  capacity  in  24  hours;  10  in.  suction — 14 
in.  discharge.  Lot  '.).  One  Vertical  Clapp  and 
[ones  pump — 3,000,000  gals,  capacity.  Lot  10. 
One  low  pressure  boiler  5x10   ft.;  SO  4  in. 

good  for  Ho  lbs.  pressure.  Lot  11.  Two 
boiler  5x10  ft  ;  50  4  in.  flues,  good  for  100 
lbs  pressure.  Lot  12.  Two  boilers  72xlK  ft.; 
7H  4  in.  flues,  good  for  100  lbs.  steam  pressure. 
Lot  18  One  high  pressure  tank  5x11  ft.;  % 
steel  girt  seams  single  riveted,  straight  scams 

double  riveted,    Lol  14.  One  high  pressure 

i  r  l     "i x  1 1    ft.;    girt    teams   double  riveted, 


straight  seams  triple  riveted;  good  for  300  lbs. 
pressure.  Lot  15.  One  24  in.  double  belt  97  ft. 
3  in.  long  in  fair  condition.  Lot  10.  Forty  ft. 
of  breeching  5  ft.  in  diameter.  Lot  17.  Ap- 
proximately 5  ton  of  old  copper  wire  with  in- 
sulation removed.  Lot  18.  Approximately  V-i 
ton  old  brass  and  about  1,000  lbs.  old  iron. 

Iowa. 

•{•Bids  will  be  received  until  Dec.  0  by  J. 
J.  C.  Bower,  Town  Clerk,  Corydon,  la.,  for 
the  reconstruction  of  electric  light  plant, 
comprising  boilers,  engine,  generator  and 
electrical  apparatus.  Iowa  Engineering  Co., 
Clinton,  la.,  are  Engineers. 

Louisiana. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec. 
19,  by  S.  E.  Redfern,  Commissioner  of  Im- 
migration, Bon  Marche  Bldg.,  New  Orleans, 
La.,  for  furnishing  all  labor  and  materials  in- 
cident to  construction  of  buildings  for  an  im- 
migration station  at  New  Orleans,  La. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
•11,  by  Maj.  R.  L.  Carmichael,  Constructing 
Quartermaster,  416  Hibernia  Bank  Bldg., 
New  Orleans,  La.,  for  constructing  one  bar- 
rack, one  lavatory  and  one  mess  hall,  com- 
plete, including  plumbing,  electric  wiring  and 
heating  at  Jackson  Barracks,  La. 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  Dec.  4, 
by  Samuel  Hammond,  Chairman  of  the 
Building  Committee,  care  of  Andrews, 
Jaques  &  Rantoul,  Architects,  50  Congress 
St.,  Boston,  Mass.,  for  the  complete  con- 
struction of  a  town  hall  for  Nahant,  Mass. 
A  certified  check  for  $2,000  must  be  filed 
with  each  bid. 

Minnesota. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
24,  by  Fire  Commissioners,  Duluth,  Minn.,  for 
furnishing  about  4,000  ft.  of  2%  in.  double 
jacket  cotton,  rubber  lined,  fire  hose ;  fitted 
with  brass  automatic  screw  couplings  and  Hig- 
bee  patent  threaded. 

•{•Bids  will  be  received  until  1  p.  m.,  Nov. 
28,  by  J.  A.  Senn,  Secy.,  School  Board,  Sauk 
Rapids,  Minn.,  for  a  steam  heating  plant  for 
the  8-room  school  building  at  that  city. 

•{•Bids  will  be  received  until  8  p.  m.,  Nov. 
28,  by  Common  Council,  Waseca,  Minn.,  for 
the  construction  of  a  city  hall  and  a  city  lock- 
up.   John  Madigan  is  City  Clerk. 

Missouri. 

•{•Bids  will  be  received  until  Nov.  28,  by 
Maj.  J.  E.  Normoyle,  Depot  Quartermaster, 
St.  Louis,  Mo.,  for  furnishing  under  sched- 
ule No.  21,  file  No.  973,  alcohol,  stationery 
supplies,  hardware,  tools,  brushes,  toe  calks, 
burlap,  canvas,  welding  compound,  harness 
dressing,  glass,  grindstone,  iron,  hose,  oil, 
padlocks,  paper,  metal  polish,  shellac,  paints, 
etc. 

Nebraska. 

•{•Bids  will  be  received  until  John  E.  Bax- 
ter, Deputy  Quartermaster,  Omaha,  Nebr., 
for  furnishing  under  Schedule  18,  bits,  hack- 
saw blades,  bolts,  brushes,  cans,  canvas,  clocks, 
inks,  crayons,  daters,  elbows,  files,  grease, 
handles,  iron,  knives,  leather,  marlin,  mops, 
nails,  nozzles,  oil  padlocks,  pads,  paint,  pans, 
paper,  paste,  pencils,  penholders,  pens,  polish, 
rasps,  rivets,  rules,  saws,  screw-drivers, 
screws,  soap  steel,  tongs,  varnish,  oil, 
wrenches,  brads  and  turpentine. 

•J'liids  will  be  received  until  noon,  Dec. 
I,  by  Addison  Wait,  Secretary  of  State,  Lin- 
coln, Nebr.,  for  the  construction  of  a  build- 
ing at  Curtis,  Nebr.,  for  the  School  of  Ag- 
riculture. Plans  and  bidding  blanks  are  on 
Ob  .it  the  office  of  Burd  F.  Miller,  Archi- 
tect, 731  Hrandeis  Theater  Bldg.,  Omaha,  and 
at  tin-  office  of  the  Secretary. 

•J«l',ids  will  be  received  until  2  p.  in,  Dei 
12,  bv  Board  of  Supervisors  of  Merrick  (dun 
ly,  Central  City,  Neb.,  for  the  erection  of  a 


county  court  house.  F.  R.  Nash  is  County 
Clerk. 

New  York. 

•{•Bids  will  be  received  until  10:30  a. .  m.,. 
Nov.  28,  by  Joseph  Johnson,  Fire  Commis- 
sioner, Eire  Department,  Borough  of  Manhat- 
tan, New  York  City,  for  three  contracts  as  fol- 
lows :  The  labor  for  the  erection  and  comple- 
tion of  a  new  building  for  an  engine  and  a 
hook  and  ladder  company,  on  the  west  side  of 
Morris  Ave.,  about  222  ft.  south  of  169th  St., 
Borough  of  the  Bronx.  2.  For  furnishing 
all  the  labor  and  materials  required  for  the 
erection  and  completion  of  a  new  building  for 
a  hook  and  ladder  company,  on  the  westerly 
side  of  Prospect  Ave.,  about  25  ft.  north 
of  152d  St.,  Borough  of  the  Bronx,  and  for 
alterations  to  quarters  of  Engine  Company 
73,  adjoining.  3.  For  furnishing  all  the  la- 
bor and  materials  required  for  the  erection 
and  completion  of  a  new  building  for  a 
hook  and  ladder  company,  at  the  southeast 
corner  of  Castle  Hill  Ave.  and  Ellis  Ave., 
Borough  of  the  Bronx,  and  for  alterations 
to  quarters  of  Engine  Company  64,  adjoin- 
ing. 

•{•Bids  will  be  received  until  noon,  Nov. 
29,  by  J.  F.  Scott,  Supt.  State  Prisons,  Al- 
bany, N.  Y.,  for  construction,  including  heat- 
ing, plumbing  and  electric  work  for  two  cot- 
tages for  inmates  at  the  State  Farm  for 
Women,  Valatie,  N.  Y.  Franklin  B.  Ware, 
Albany,   N.   Y.,  is   State  Architect. 

•{•Bids  will  be  received  at  once  by  the  Na- 
tional Sand  &  Development  Co..  Peekskill, 
N.  Y.,  for  the  installation  of  excavating, 
crushing,  screening  and  washing  plant  for 
handling  their  sand  at  Peekskill.  Communi- 
cations should  be  addressed  to  Geo.  H.  Rice, 
Secretary,  Peekskill,  N.  Y.  Plants  are  to  be 
capable  of  handling  1,000  cu.  yds.  per  day. 

•{•Bids  will  be  received  until  Dec.  11,  by 
Lieut.  D.  V.  H.  Allen,  Inspector  Light  Houses, 
10th  District,  Buffalo,  N.  Y.,  for  deliver- 
ing at  the  light  house  deoot,  foot  of  Mt.  El- 
liott Ave.,  Detroit.  Mich.,  necessary  repairs 
to  boilers  of  the  light  house  tender,  Crocus. 

•{•Bids  will  be  received  until  2 :30  p.  m., 
Nov.  22,  by  William  Williams,  Commissioner 
of  Immigration,  Ellis  Island,  N.  Y.  H.,  for 
requiring  part  of  the  first  floor  of  the  main 
building  at  Ellis  Island. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
28,  by  Martin  E.  McClary,  President  of  the 
Board  of  Trustees,  Raybrook,  N.  Y..  for  fire 
escapes  and  fire  walls  at  the  New  York  State 
Hospital  for  Tuberculosis,  Raybrook.  N.  Y. 
Drawings  and  specifications  may  be  consulted 
and  blank  forms  of  proposal  obtained  at  the 
New  York  State  Hospital  for  Tuberculosis, 
Raybrook,  N.  Y.,  and  at  the  office  of  the 
State  Architect.  Complete  sets  of  plans  and 
specifications  will  be  furnished  nrospective 
bidders  upon  reasonable  notice  to  and  in  the 
discretion  of  the  State  Architect,  Franklin 
B.  Ware,  Albany,  N.  Y. 

•{•Bids  will  be  received  until  noon,  Dec. 
15,  by  Col.  W.  M.  Black,  U.  S.  Engineer,  39 
Whitehall  St.,  New  York,  for  dredging  and 
rock  renewal  in  Westchester  Creek,  N.  Y. 
The  proposed  work  consists  in  making  a 
channel  8  ft.  deep  at  mean  low  water,  and 
100  ft.  bottom  widt.i  and  length  of  about  2,- 
000  ft.  from  the  East  River  across  the  estu- 
ary; thence  80  ft.  bottom  width  and  length 
of  about  3.200  ft.  to  about  1,000  ft.  above 
Scrivcn's  wharf ;  thence  00  ft.  bottom  width 
and  length  of  about  9.000  ft.  to  the  head  of 
navigation  just  below  the  fixed  bridge  at 
Main  St.,  in  the  town  of  Westchester.  The 
total  length  of  the  nroposed  channel  is  about 
2%  miles.    The  work  consists  in  removing  all 

material    except    ledge    rock  encountered 

w  ithin  the  area  bounded  bv  the  limiting  chan- 
nel lines  to  a  depth  of  8  ft.  below  mean  low 
water,  and  in  removing  all  ledge  rock  pro- 
jecting above  the  plane  of  8  ft.  below  mean 
low  water  encountered  within  thi'  same  area. 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 
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to  a  depth  of  9  ft.  below  mean  low  water. 
The  amount  of  material  to  be  removed  to 
secure  these  depths  is  estimated  at  143,000 
cu.  yds.,  scow  measurement  of  other  ma- 
terial than  ledge  rock,  and  broken  rock  and 
bowlders  ^-cu.  yd.  in  size,  or  larger,  solid 
measurement;  920  cu.  yds.  of  ledge  rock, 
place  measurement;  25  cu.  yds.  of  broken 
rock  or  bowlders,  Vz  up  to  2  cu.  yds.  in  size, 
solid  measurement ;  and  15  cu.  yds.  of  bowl- 
ders exceeding  2  cu.  yds.  in  size,  solid  meas- 
urement. About  $35,000  is  available  for  pay- 
ment of  contractors'  estimates. 

Bids  were  opened  Nov.  13  by  Col.  S.  W. 
Roessler,  U.  S.  Engineer,  New  York  City,  for 
dredging  in  Hempstead  Harbor,  N.  Y.,  the 
Coastwise  Dredging  Co.,  Norfolk,  Va.,  at  18% 
cts.  per  cu.  yd.,  being  the  probable  contractor. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Dec.  5, 
by  Board  of  City  Hall  Commissioners,  Cleve- 
land, O.,  for  furnishing  the  necessary  labor 
and  material  for  the  superstructure  for  the 
new  city  hall  building.  E.  A.  Roberts  is 
Clerk  of  the  Board. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon,  Dec. 
12,  by  Charles  T.  Straughn,  County  Control- 
ler, Pottsville,  Pa.,  for  the  following  con- 
tracts :  G,  for  a  refrigerating  plant ;  H,  for 
the  refrigerators;  I,  for  the  furnishing  and 
installation  of  kitchen,  bakery  and  pantry  ao- 
paratus  and  cooking  utensils;  J,  for  laundry 
machinery  and  appliance;  K,  for  a  common 
battery  private  telephone  exchange,  wiring, 
conduit,  etc. ;  L,  for  a  vacuum  cleaning  equip- 
ment; M,  for  hospital  equipment  and  auxil- 
iary apparatus;  N,  for  iron  beds,  springs,  mat- 
tresses and  pillows;  O,  for  wood  office  fur- 
niture, etc. ;  P,  for  Electrical  light  fixtures, 
etc. ;  Q,  for  an  electric  time  clock  system, 
wiring  and  conduits,  etc.;  R,  for  a  complete 
fire  alarm  signal  system,  etc. ;  S,  for  the  con- 
struction of  a  fireproof  vault,  lining,  and 
steel  security  locker,  etc. ;  T,  for  steam 
sterilizer  equipment  and  connections,  etc.;  U, 
for  additional  electric  lighting  of  rear 
porches  and  changed  lighting  of  male  and 
female  sick  wards,  etc. ;  V,  for  additional  ele- 
vator complete,  etc. ;  W,  for  extra  brickwork 
and  plastering,  etc.  •  Z,  for  window  and  sky- 
light shades,  rollers,  etc.,  labor  and  materials 
complete.  All  of  the  above  contracts  neces- 
sary for  the  furnishing  and  equipment  of  the 
new  hospital  for  the  insane  now  in  course 
of  construction  at  Schuylkill  Haven,  Pa., 
in  accordance  with  the  drawings  and  specifi- 
cations as  prepared  by  Louis  L.  Stockton, 
Architect,  and  Henry  C.  Pelton,  Architect, 
8  West  38th  St.,  New  York, 

•{•Bids  will  be  received  until  2  p.  m.,  Dec. 
16,  by  Commander  H.  O.  Stickney,  Light 
House  Inspector,  Philadelphia,  Pa.,  for  fur- 
nishing material  and  labor  of  all  kinds  neces- 
sary to  complete  concrete  filling  of  founda- 
tion and  erect  the  superstructure,  etc.,  of  the 
Mian  Maul  Shoal  Light  Station,  Delaware 
Bay,  N.  J. 

•{•Bids  will  be  received  until  noon,  Nov. 
27,  by  Department  of  Wharves,  Docks  &  Fer- 
ries, 555  Bourse  Bldg.,  Philadelphia,  Pa.,  for 
the  construction  of  a  bulkhead  on  the  easter- 
ly line  of  Delaware  Ave.,  between  Callowhill 
St.  and  Fairmount  Ave.  and  Penn  St.,  and 
between  South  St.  and  Christian  St..  J.  F. 
Hasskarl  is  Director.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Texas. 

•{•Bids  will  be  received  until  Dec.  1,  by  W. 
C.  Rigsby,  Chairman  of  the  Board  of  Man- 
agers, Southwestern  Insane  Asylum,  San  An- 
tonio, Texas,  for  the  construction  of  a  two- 
story  brick  fireproof  hospital  building. 

The  Texas  Building  Co.,  Fort  Worth,  has 
been  awarded  the  contract  at  $122,500  for  con- 
structing the  new  dormitory  and  the  new  en- 
gineering building  at  the  Agricultural  and  Me- 
chanical College  of  Texas. 

Utah. 

•{•Bids  will  be  received  until  noon,  Nov. 
25,  by  University  of  Utah,  Salt  Lake  City, 

•{•  indicates  1 


Utah,  for  furnishing  the  necessary  labor  and 
material  for  the  erection  of  a  3-story  toilet 
addition  to  the  Normal  training  buildings  of 
the  University  of  Utah,  just  east  of  Salt 
Lake  City.  Plans  and  specifications  are  on 
file  at  the  office  of  Cannon  &  Fctzer  and 
Ramni  Hansen,  Associated  Architects,  Tem- 
pleton  Bldg.,  Salt  Lake  City,  Utah. 

Virginia. 

•{•Bids  are  being  asked  until  Nov.  29  by 
the  Committee  on  Improvement  of  James  Riv- 
er, Richmond,  Va.,  for  the  construction  of  a 
wharf,  approximately  090  ft.  long,  of  wooden 
construction,  on  the  north  side  of  James  River, 
on  city  property,  extending  from  the  mouth  of 
Gillie's  Creek  to  a  point  opposite  the  end  of 
Nichol  son  St.  An  appropriation  of  $25,000  has 
been  made  for  the  work.  Chas.  E.  Boiling  is 
City  Engineer  of  Richmond. 

Washington. 

®The  Grant  Smith  Co.,  Henry  Bldg.,  Seattle, 
Wash.,  has  been  awarded  a  $100,000  contract 
by  the  Lake  Chelan  Land  Co.  for  the  con- 
struction of  a  flume  from  Mitchell  to  Grade 
Creek  at  Chelan,  Wash.,  to  Grant  Smith.  The 
contract  includes  logging  and  milling  3,000,000 
ft.  of  lumber  for  flume  and  the  construction 
and  completion  of  an  existing  wagon  road. 

Wisconsin. 

The  Northern  Pacific  Ry.,  W.  L.  Darling, 
Chief  Engineer,  St.  Paul,  Minn.,  is  reported  to 
be  planning  to  build  an  ore  dock  at  Superior 
to  handle  ore  from  the  Cuyuna  iron  range. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Ma- 
rie Ry.,  Thos.  Greene,  Chief  Engineer,  Min- 
neapolis, Minn.,  will,  it  is  said,  have  construc- 
tion work  started  next  month  on  the  800-ft. 
extension  of  its  ore  dock  at  Superior,  Wis. 

The  Manitowoc  Ship  Building  &  Dry  Dock 
Co.  of  Manitowoc,  Wis.,  has  increased  its  cap- 
ital stock  from  $350,000  to  $1,000,000  and  will 
construct  a  600-ft.  steel  dry  dock. 

Canada. 

•{•Bids  will  be  received  until  8:30  p.  m., 
Dec.  4,  by  W.  F.  Heal,  City  Clerk.  Moose 
Jaw,  Sask.,  for  supplying  the  fire  department 
with  one  pumping  engine  with  a  capacity  of 
600  to  850  gals,  per  minute.  Bids  will  be  re- 
ceived for  motor-driven  pumping  engines, 
motor-propelled  steam  pumping  engines  or 
horse-drawn  steam  pumping  engines. 

®The  Canadian  Pacific  Ry.  has  awarded  a 
contract  to  P.  Lyall  &  Sons,  Montreal,  Que., 
for  the  construction  of  a  9-story  hotel  at  Cal- 
gary, the  building  to  be  erected  under  the  ar- 
chitectural supervision  of  E.  and  W.  S.  Max- 
well, of  Montreal.  This  hotel  will  cost  in  the 
neighborhood  of  $1,500,000  and  will  be  com- 
pleted by  the  spring  of  1913. 


PROPOSALS 

BULKHEAD. 

DEPARTMENT  OF  WHARVES,  DOCKS 
AND  FERRIES. 
555  Bourse  Bldg.,  Philadelphia. 

November  14,  1911. 

Sealed  proposals,  endorsed  "Bids  for  the 
Construction  of  a  Bulkhead  on  the  East- 
erly Line  of  Delaware  Avenue,  between 
Callowhill  Street  and  Fairmount  Avenue 
and  Penn  Street,  and  between  South 
Street  and  Christian  Street,"  will  be  re- 
ceived by  the  Director  of  the  Department 
of  Wharves,  Docks  and  Ferries,  555 
Bourse  Bldg.,  Philadelphia,  until  12  o'clock 
noon,  Monday,  November  27,  1911,  and 
then  publicly  opened. 

Plans,  specifications  and  blank  forms 
upon  which  bids  must  be  made  can  be 
obtained  at  the  office  above  mentioned. 

Bidders  will  take  notice  that  the  De- 
partment has  available  for  this  work 
three  hundred  and  sixty  thousand  dollars 
($360,000)  out  of  the  state  appropriation 
of  June  15,  1911.  No  bid  will  be  consid- 
ered unless  accompanied  by  a  certificate 

now  open  for  bids.    ®  indicates  a  contract 


from  the  City  Solicitor  of  the  City  of 
Philadelphia  that  the  provisions  of 
an  ordinance  requiring  proposal  bonds  on 
all  bids  exceeding  in  amount  five  hundred 
dollars  ($500),  approved  May  25,  18G0,  have 
been  complied  with. 

The  Director  reserves  to  himself  the 
right  to  reject  any  or  all  bids  as  he  may 
deem  best  for  the  interest  of  the  City  of 
Philadelphia. 

JOSEPH  F.  HASSKARL, 
Director. 


DITCH  WORK. 

NOTICE  TO  CONTRACTORS. 
Pursuant  to  order  of  the  Board  of  Su- 
pervisors of  Jasper  County,  Iowa,  acting 
for  Skunk  River  Drainage  District  No.  5, 
of  said  county,  sealed  bids  will  be  re- 
ceived by  the  undersigned  for  said  Board 
up  to  12  o'clock  noon  on  Wednesday,  De- 
cember 20,  1911,  and  not  later,  for  the 
construction  of  said  Skunk  River  Ditch, 
in  accordance  with  plans,  profiles  and 
specifications  thereof  now  on  file  in  my 
office. 

Said  work  consists  of  cutting  a  con- 
tinuous new  channel  for  said  South  Skunk 
River.  The  proposed  new  channel  to  be 
about  110,318  feet  long.  30  ft.  wide  on 
the  bottom,  with  side  slopes  of  %  to  1, 
and  an  average  depth  of  about  11  feet 
with  a  maximum  depth  of  about  16  feet, 
and  estimated  to  have  about  1,500,000  cu. 
yds.  of  excavation. 

This  work  is  divided  into  two  sections 
of  about  equal  length,  and  may  be  let 
either  as  a  whole  or  by  sections. 

Work  must  begin  on  said  ditch  on  or 
before  April  1,  1912,  and  must  be  com- 
pleted on  or  before  January  1,  1914. 

All  bids  must  be  made  on  approved 
blank  form  which  win  be  furnished  by  H. 
S.  Rayburn,  County  Auditor,  or  W.  F. 
Byers,  Engineer,  Newton,  Iowa. 

Bids  will  be  opened  at  1:30  o'clock  p.  m. 
on  said  Dec.  20,  1911,  at  the  office  of  said 
Board,  Newton,  Iowa,  and  work  will  be 
let  on  said  date,  but  the  right  to  reject 
any  or  all  bids  is  expressly  reserved. 

H.  S.  RAYBURN, 
County  Auditor. 


BASCULE  BRIDGE. 

New  Orleans,  Nov.  8,  1911. 

Pursuant  to  Ordinance  No.  7444,  N.  C 
S.,  sealed  proposals  will  be  received  at 
this  office  until  11  o'clock  a.  m.,  Thurs- 
day, Dec.  28,  1911,  for  the  erection  of  a 
Strauss  trunion  bascule  bridge  over  the 
Carondelet  Walk  Canal  on  the  axis  of 
Hagan  avenue,  in  accordance  with  plans 
and  specifications  on  file  in  the  office  ot 
the  City  Engineer.  Deposit,  $1,000,  with 
the  City  Treasurer,  and  his  receipt  or  cer- 
tified check  enclosed  with  bid.  Bond,  25 
per  cent  of  the  contract  price.  The  City 
Engineer  will  furnish  bidders  with  a  blank 
form  of  proposal.  No  proposal  will  be 
considered  unless  submitted  on  such  form. 
Bidders  must  have  paid  their  city  license 
in  order  that  their  bids  may  be  accepted. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 

CHAS.  R.  KENNEDY. 

Comptroller. 


ROADS  CONSTRUCTION. 

Sealed  bids  will  hp  received  by  the 
Highway  Commissioners  of  District  No.  2. 
Rankin  County.  Miss.,  up  to  12  m.,  Dec. 
4.  1911.  for  constructing  and  improving  65 
miles  of  public  roads.  Estimated  cost, 
$25,500.  Work  Includes  75.00n  cu.  yds.  of 
earth  and  1.000  cu.  yds.  of  soft  rock  and 
28,000  sq.  yds.  sand-clay  surface.  Plans 
and  specifications  on  file  at  the  office  of 
J.  A.  Hammack,  Engineer,  Brandon,  Miss. 

recently. 
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A  Reputation  for  Quality 

For  years  there  has  been  a  quality — a  dependability  and  economy  of  operation — that  has  commanded  largest  sales  for  the 


Western  Elevating  Grader 

Greatest  strength,  direct  draft  from  king-bolt  to 
plow,  no  strain  on  main  frame,  lightest  draft  are  quali- 
ties that  have  made  it  the  standard  of  efficiency  with 
the  most  discriminating  contractors.  It's  a  grader  of 
proved  quality  and  known  economy.  Complete  cat- 
alog by  return  mail  on  request. 


Western  Wheeled  Scraper  Co.,  Aurora,  in. 


ENDERS 

TTTE  are  specialists  in  Bending  Tools  and 
»*  are  placing  on  the  market  machines 
that  will  instantly  appeal  to  any  Contractor 
who  uses  steel  bars  for  reinforcement.  We 
make  various  sizes,  but 

Our  No. 5  Machine 


Bends  All 
Sizes 

of  bars  up  to  li-inch 
diameter,  COLD.  Our 
Benders  are  very  powerful,  positive,  accurate  and  easy  to  operate.  We 
also  make  machines  for  bending  Hooks,  Eyes,  Rings,  "U"  Shapes,  Angles, 
Etc.  WRITE  FOR  CATALOGUE. 

WALLACE  SUPPLY  CO.,  Mfrs. 

118  N.  Jefferson  St.,  CHICAGO      26  Cortland*  St.,  N.  Y.  CITY 


Wyckoff  Creosoted  Wood  Conduit 

The  only  self-contained  and  complete  conduit  in  existence. 
Self-aligning-  Can  be  laid  by  unskilled  labor  and  relaid  if 
taken  up-  Never  decays.  Send  for  Literature. 

THE  WYCKOFF  PIPE  AND  CREOSOTING  CO. 

48  CHURCH  ST.  (Inc.)  NEW  YORK 

Manufacturers  also  of  Creosoted  Ties,  Piles,  Paving  Blocks 
and  Every  Kind  of  Creosoted  Lumber 


CONCRETE  BRIDGES  AND  CULVERTS 

For  Both  Railroads  and  Highways 

BY 

H.  Grattan  Tyrrell,  C.  E. 

Part  T — Plain  Concrete  Arch  Bridges. 
Part  II — Reinforced  Concrete  Arch  Bridges. 
Part  III — Highway  Beam  Bridges. 
Part  IV — Concrete  Culverts  and  Trestles. 
Flexible  eather,  6Jx4J  In. ;  27?  pp. ;  65  illustrations.  Price  $3.00  net.  postpaid. 

The  Myron  C.  Clark  Publishing  Co,,  537  s.  Dearborn  st.,  Chicago 


Unless  you  have  a  life  contract 
it  will  pay  you  to  rent  your 
Construction  Apparatus  from  us 


When  that  job  is  finished  there  is  bound  to 
be,  at  some  time  or  other,  a  delay  of  a  week 
or  more  while  your  dredge,  mixer  or  any  other  piece  of  machinery  lies  idle.  This  is 
waste — sheer  waste,  and  you  pay  for  it  in  good  money,  too.  Renting  is  the  logical 
solution  of  this  problem  and  renting  from  us  is  the  logical  thing,  as  well.  For  along 
time  we  have  been  specializing  in  selling  and  renting  construction  equipment — and 
without  prejudice — the  equipment  which,  in  our  expert  judgment,  as  best  suited  to  the 
needs  of  the  contractor  or  engineer  who  sought  our  advice.  The  advantage  of  having 
a  corps  of  trained,  experienced  engineers 
to  pick  your  machine,  and  renting  rates 
proportionate  to  the  services  rendered  is 
tremendous.  It  means  a  saving  for  you 
in  labor,  time  and  money.  We  want  to 
show  you  further.    Write  today. 


United  States  Equipment  Co. 


1816  Fisher  Bldg., 


Ch 


icago 
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About  the  only  develop- 

The  Doins's    ment  °f  tne  Past  wee^  >n 
°      the    railroad  construction 
of  field  is  the  birth  of  a  new 

the  Week  crop  °^  rumors-  ^  would 
seem  from  these  rumors 
that  almost  all  of  the  big 
railroads  were  planning  extensions  and  con- 
necting links.  Some  of  these  reports  are  un- 
doubtedly based  on  facts.  For  example  there 
is  good  reason  to  believe  that  the  Frisco  is 
planning  the  construction  of  connecting  links 
which  will  give  it  a' through  route  from  Chi- 
sago to  New  Orleans.  The  Minneapolis  &  St. 
Louis  and  the  Iowa  Central  will  also  undoubt- 
edly in  due  course  of  time  build  their  pro- 
posed extensions.  In  fact,  the  Minneapolis  & 
St.  Louis  has  already  obtained  permission 
from  the  State  Executive  Council  of  Iowa  to 
issue  $10,000,000  of  additional  stock.  There 
is  also  good  reason  to  believe  that  the  Atchi- 
son, Topeka  &  Santa  Fe  Ry.  will  soon  be  in 
a  position  to  ask  for  bids  for  the  construction 
of  its  new  lines  from  Dodge  City ,  Kan.,  to 
Colmar,  N.  Mex.  Officials  of  the  Santa  Fe 
system  have  recently  taken  out  a  charter  for 
the  Dodge  City  &  Cimarron  Valley  R.  R.,  un- 
der which  name  the  new  line  from  Dodge  City 
will  be  built.  It  is  also  likely  that  work  will 
,  soon  be  under  way  on  the  construction  of  the 
new  $6,000,000  freight  terminals  in  Chicago  for 
the  Soo  line.  Completed  plans  for  this  terminal 
were  to  be  submitted  this  week  to  the  City 
Council  of  Chicago  with  the  petition  for  per- 
mission to  cross  the  necessary  streets  and 
alleys. 

Several  good-sized  railroad  construction 
contracts  have  been  let  during  the  past  few 
days,  among  these  being  the  following :  Two- 
'  hy  Bros.,  Wells-Fargo  Bldg,  Portland,  Ore., 
for  the  construction  of  the  first  23-mile  sec- 
tion of  the  Eugene-Coos  Bay  line  of  the 
Southern  Pacific  Ry.  in  Oregon ;  Oscar  Ford, 
Corona,  Cal.,  for  grading  for  a  Santa  Fe  spur 
line  near  Corona ;  Chadwick  &  Sykes,  Inc., 
San  Francisco,  Cal.,  for  rebuilding  the  Eure- 
ka &  Palisade  Ry.,  an  88-mile  steam  line  in 
Nevada  which  was  badly  damaged  by  floods 
in  1910  for  almost  its  entire  length  from  Pal- 
isade, Nev.,  to  Eureka;  Blakesley  &  Son,  New 
Haven.  Conn.,  for  the  heavy  work  in  the  con- 
struction of  the  Hampden  R.  R.,  a  new  15- 
mile  steam  line  in  Massachusetts;  Birnie,  Ad- 
ams &  Ruxton,  Springfield,  Mass.,  for  work 
on  the  Hampden  R.  R. ;  W.  W.  Boxley  &  Co., 
Roanoke,  Va.,  for  lining  with  concrete  18  tun- 
nels on  the  line  of  the  Virginian  Ry.  in  Vir- 
ginia and  West  Virginia.  The  Great  North- 
ern Ry.,  according  to  late  advices,  had  reached 
no  decision  regarding  the  awarding  of  con- 
tracts for  the  construction  of  the  new  line 
of  the  Great  Northern  Ry.  from  Lewiston  to 
Moccasin,  Mont.,  for  which  bids  were  taken 
some  two  weeks  ago.  It  now  seems  possi- 
ble that  the  work  will  not  be  taken  up  until 
next  spring. 

A  number  of  large  rail  orders  have  been 
placed  or  are  about  to  be  placed.  It  is 
understood  that  the  Carnegie  Steel  Co.  will 
get  the  Pennsylvania  Ry.'s  initial  order  for 
150,000  tons  of  steel  rails  this  week,  and  that 
additional  orders  making  a  total  of  250,000 
tons  will  be  placed  before  Jan.  1.  The  Balti- 
more &  Ohio  is  also  expected  to  come  into  the 
market  before  the  middle  of  December  for 
175,000  tons  of  rails. 

In  the  way  of  drainage  work  the  largest 
contract  let  recently  appears  to  have  been  the 
one  secured  by  the  Michigan  Construction 
Co.  of  Coin,  la.  This  contract  calls  for  the 
construction  of  103  miles  of  dredge  ditches 
involving  2,583.673  cu.  vds.  of  excavation.  The 
contract  price  was  $224,004.     Bids   for  this 


work  were  opened  Nov.  20  at  Caruthersville, 
Mo.  Another  large  piece  of  drainage  work 
for  which  bids  have  just  been  asked  calls  for 
the  construction  of  a  drainage  system  for  the 
Deep  Fork  Drainage  District  No.  1  of  Lincoln 
County,  Oklahoma.  The  work  includes  the 
construction  of  a  main  ditch  about  40  miles 
long,  40  to  65  ft.  base,  and  13  ft.  to  15  ft.  cuts, 
and  eight  miles  of  laterals  of  a  20  ft.  base  and 
an  average  10  ft.  cut.  The  total  excavation  is 
7,327,447  cu.  yds.  Bids  on  this  work  are  to  be 
opened  Dec.  20. 

The  Bolivian  Government  has  been  author- 
ized to  call  for  tenders  for  the  construction  of 
a  railroad  108'  miles  in  length  from  Quiaca 
in  Argentina  to  Tarija  in  Bolivia.  The  Gov- 
ernment will  guarantee  interest  at  the  rate  of 
5  per  cent. 

Work  will  probably  be  started  in  the  spring 
on  the  construction  of  an  extensive  drainage 
ditch  in  Aitkin  and  St.  Louis  Counties,  Minne- 
sota. Petition  for  about  150  miles  of  ditch 
costing  $125,000  has  been  filed  with  the  officials 
of  Aitken  and  St.  Louis  Counties. 


The    wonders  of  nature 
are  exemplified  in  a  west- 
The  Wonders  ern  Press  dispatch,  which 
Mr,*,,^      states  that  "a  freak  of  the 
ot  i\ature.     flood  in  the  Skagit  River 

has  done  work  contemplat- 
ed by  the  United  States 
government  at  a  cost  of  $1,000,000  and  a  year's 
labor  of  big  engineering  crews,  and  it  was  done 
in  24  hours  without  a  cent  of  cost."  Accord- 
ing to  the  dispatch  the  stream  cut  a  channel 
80  rods  long,  300  ft.  wide  and  20  ft.  deep 
through  Sterling  Bend  above  Mount  Vernon 
in  Skagit  County,  shortening  the  distance  from 
Mount  Vernon  to  Sedro-Wooley,  3%  miles, 
and  giving  a  good  steamboat  channel  where  a 
long  and  dangerous  ledge  existed  before.  The 
truth  of  the  press  dispatch  regarding  this  com- 
mendable action  of  the  Skagit  River  is  open  to 
suspicion.  Usually  rivers  in  cutting  a  new 
channel  go  about  it  in  somewhat  the  same  way 
as  did  the  fabled  river  of  Missouri.  One  of 
the  counties  through  which  this  river  rambled 
decided  to  erect  some  new  bridges.  So  an 
election  was  held  and  sufficient  bonds  voted 
for  the  construction  of  10  or  12  new  bridges. 
In  due  course  of  time  the  structures  were 
built.  A  grand  celebration  was  held  on  the 
day  the  last  bridge  was  opened.  The  next  day 
when  the  county  commissioners  came  to  look 
over  the  work  they  found  that  during  the 
night  the  river  had  cut  a  channel  %  mile  to 
the  west  of  its  old  course,  leaving  the  new 
bridges  high  and  dry  with  never  a  trickle  of 
water  under  them.  The  commissioners  joy- 
ously picked  up  their  tin  bridges  and  carried 
them  over  to  the  new  channel.  Three  days 
after  the  bridges  were  in  place  the  river  again 
switched  back  to  its  former  channel  and  once 
more  the  bridges  were  left  high  and  dry. 


The     estimates     of  the 
River  and  °f   engineers    U.  S. 

tt    ,  War  Department,  for  river 

rtaroor        and  har5or  work  for  the 
Work.         fiscal  year  ending  June  30, 
1913,  were  made  public  last 
week.     They  call   for  ap- 
propriations    aggregating     $29,628,698,  as 
against  $30,095,698  for  the  current  year.  The 
estimates  for  the  coming  fiscal  year  are  ap- 
portioned as  follows :    Under  continuing  con- 
tracts. $12,114,988;  rivers  and  harbors  (gen- 
eral, including  Mississippi  River  Commission 
and  examinations,  surveys  and  contingencies), 
$17,345,450;  under  California  debris  commis- 
sion  (expenses).  $15,000;  prevention  of  de- 
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posits  in  New  York  harbor,  $153,260.  These 
estimates,  it  is  explained,  are  intended  to  cover 
all  the  minimum  requirements  for  the  prosecu- 
tion and  maintenance  of  the  various  improve- 
ments. They  were  made  up  from  estimates 
prepared  on  the  same  basis  by  the  various  dis- 
trict engineers,  this  being  done  to  keep  within 
the  limited  total  estimates  deemed  advisable 
for  the  fiscal  year  of  1913,  and  on  the  supposi- 
tion that  river  and'  harbor  work  will  be  pro- 
vided for  hereafter  by  annual  appropriation. 
The  estimates  are  to  be  divided  between  the 
river  and  harbor  and  sundry  civil  bills  and 
are  to  be  applied  to  242  works.  No  new  proj- 
ects of  any  great  importance  are  provided  for, 
and  in  general  the  estimates  show  a  strict  ad- 
herence to  the  Taft  administration  policy  of 
asking  Congress  to  appropriate  only  for  those 
improvements  which  have  received  the  ap- 
proval of  the  U.  S.  engineers  after  the  most 
thorough  investigation.  Of  the  appropriations 
recommended  the  larger  are  for  work  on  the 
Ohio  River  and  on  the  Mississippi  River.  For 
the  former  river  the  estimates  include :  For 
general  open  channel  improvement,  $200,000 ; 
for  improvements  by  the  construction  of  locks 
and  movable  dams  with  a  view  to  securing  a 
navigable  depth  of  9  ft.  for  work  already  com- 
menced, under  continuing  contract  authoriza- 
tions, $1,200,000;  for  work  now  authorized 
and  the  expenses  where  work  should  begin  in 
the  near  future,  $3,200,000.  The  estimates 
for  work  in  the  Mississippi  River  include : 
From  bend  of  passes  to  mouth  of  Ohio  River, 
$3,500,000;  between  the  Ohio  River  and  the 
Missouri  River,  $1,000,000;  between  the  Mis- 
souri River  and  St.  Paul,  Minn.,  $1,250,000; 
between  St.  Paul  and  Minneapolis,  $200,000. 


XQQ 
Me. 


The  following  is  a  copy 
of  a  letter  received  by  a 
valve  concern  from  one  of 
its  indignant  Mexican  cus- 
tomers : 

Dear  Friend: 

I  got  the  valve  which  I  buy  from  you  alright 
but  why  for  doan  you  sen  me  no  han- 
dle I  loose  to  me  customer  shure  ting. 
You  doan  treet  me  right  is  my  money  no  so 
good  as  the  other  fellow's.    I  wait  ten  days 

and  my  customer  he  holler  for  water  like   

by  the  valve.  You  know  he's  got  hot  summer 
now  and  the  wind  he  no  blow  the  weel.  the 

valve  she  got  no  handle  so  what  the           I  goan 

do.  You  doan  sen  me  handle  pretty  quick  I 
sen  her  back  and  I  goan  order  some  valve  from 
anuder  place.    Good  bye, 

Your  friend, 


P.  S. — Since  I  ride  these  letter  I  fine  the  ding- 
busted  *  handle  in  de  box,  excuse  me 


The    engineers    in  the 
Catskill     Aqueduct  think 
Plant  they  have  discovered  a  rea- 

p,  son    for    the    high  plant 

Cnarges.  charge  claimed  by  contract- 
ors. The  following  articles, 
states  the  Bulletin  of  the 
General  Contractors'  Association,  were  found 
in  cleaning  up  a  sump  at  the  foot  of  one  of  the 
shafts  up  the  river:  Three  wheelbarrows,  10 
shovels,  8  picks,  2  crowbars,  1  spikebar,  6 
monkey  wrenches,  3  Stillson  wrenches,  7  5-in. 
foot  valves,  1  5-in.  drill  steel.  2  pairs  electri- 
cian's pliers.  4  chain  tongs,  8  oil  torches,  12 
bull  points,  2  check  wrenches,  1  drill  valve,  3 
drill  weights,  1  drill  clamp,  1  machinist's  ham- 
mer, 1  squirt  can,  and  a  miscellaneous  lot  of 
pipe  and  fittings. 

♦Mexican:  meaning  something  else. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Arkansas. 

The  City  Council  of  Jonesboro,  Ark.,  has 
granted  Preston  Hatcher  and  his  successors 
an  extension  of  six  months  before  the  bond 
of  $1,000  shall  be  forfeited,  in  which  it  was 
conditioned  there  should  be  built  a  certain 
amount  of  the  street  railway. 

Hayes  &  Paogue,  Fort  Smith,  have  begun 
grading  work  for  the  extension  of  the  Fort 
Smith  Light  &  Traction  Co.'s  street  car  line 
from  the  fair  grounds  to  South  Fort  Smith. 
The  grading  work  is  to  be  completed  within 
60  days. 

Plans  have  been  completed  by  engineers  of 
the  St.  Louis,  Iron  Mountain  &  Southern  Ry. 
for  the  construction  of  a  new  station  at  Con- 
way, Ark.,  and  relocating  the  freight  station 
and  yards  at  a  point  about  a  quarter  of  a 
mile  south.  A.  W.  Sullivan,  St.  Louis,  Mo., 
is  General  Manager. 

The  Russellville,  Dover  &  Northern  R.  R 
Co.,  incorporated  two  weeks  ago  with  a  cap- 
ital stock  of  $180,000,  proposes  the  construc- 
tion of  a  10-mile  steam  line  from  Russellville 
to  Dover  in  Pope  County.  The  promoters 
hope  to  begin  construction  work  by  the  first 
of  next  year.  The  officers  of  the  company 
are:  W.  H.  Giranflo,  of  the  State  National 
bank,  Little  Rock,  president;  M.  W.  Yore,  of 
St.  Louis,  R.  D.  Duncan,  of  Little  Rock;  J. 
M.  Martin,  of  Russellville,  and  J.  W.  Jarrett, 
of  Dover,  directors ;  other  stockholders  are : 
T.  M.  Neal  and  M.  R.  Craig,  of  Russellville, 
and  C.  K.  Campbell  and  J.  G.  West,  of  Dover. 

Nothing  definite  has  been  decided  by  the  of- 
ficials of  the  Arkansas,  Louisiana  &  Gulf  Ry. 
regarding  the  proposed  extension  of  that  road 
from  Hamburg  to  Pine  Bluff,  Ark. 

The  Gulf  &  Magnolia  Northern  R.  R.  Co., 
projecting  a  300-mile  line  from  Monroe,  La., 
the  route  of  which  passes  through  Junction 
City,  Magnolia,  Hope  and  Horatio,  Ark.,  and 
extends  to  Lehigh,  Okla.,  has  partially  com- 
pleted its  surveys.  The  capital  for  construc- 
tion has  not  been  secured  as  yet  and  no  deci- 
sion has  been  reached  as  to  when  construction 
contracts  will  be  let.  S.  O.  Servier,  Camden, 
Ark.,  is  president. 

Bolivia. 

The  Bolivian  Government  has  been  author- 
ized to  call  for  tenders  for  the  construction 
of  a  railroad  108  miles  in  length,  from  Qmca 
in  Argentina  to  Tarija  in  Bolivia.  The  Gov- 
ernment will  guarantee  interest  at  the  rate  of 
5  per  cent.    La  Paz  is  the  capital  of  Bolivia. 

California. 

®Oscar  Ford,  Corona,  Cal.,  has  been  award- 
ed the  contract  for  grading  for  a  Santa  Fe 
spur  line  up  the  Temescal  Canyon  near  Coro- 
na, where  a  Los  Angeles  company  is  building 
a  large  rock  crushing  plant. 

Division  Engineer  M.  C.  Bryan  of  the 
Santa  Fe  System,  San  Bernardino,  Cal.,  has 
been  authorized  to  start  work  on  the  con- 
struction of  a  1-mile  line  to  the  precooling 
plant  at  that  city.  The  cost  of  the  work  will 
be  about  $11,000.  -  •         ,    '  - 

Stockholders  of  the  Pacific  Electric  Ry.  Co., 
Los  Angeles,  have  ratified  the  proposed  bond 
issue  for  $100,000,000  for  the  purpose  of  ab- 
sorbing all  outstanding  bonds  of  the  various 
corporations  and  traction  systems  involved  in 
the  recent  merger  of  the  Southern  California 
interests  of  the  Southern  Pacific  Ry.  and  for 
,l„.  |)(.|icrmcnl  of  the  service.  One  OI  the  Im- 
portant step-  to  be  taken  is  the  construction 
of  an  additional  1,000  miles  of  track  which 
will  connect  Santa  Barbara,  San  Bernardino 
■i„(|  San  Ui'«o  with  Los  Angeles,  making  the 
Pacific  Electnc  the  largest  traction  system  in 
the  world.  Work  on  the  proposed  extensions, 
it  in  said,  is  to  begin  at  once 

Tin-  Hoard  of  Trustees  of  Rakersfield  has 
itrant.  .1  .-,  I't  year  franchise  to  the  San  Joaquin 
I  iKht  «r  Power  Co.  for  laying  street  car  rails 
forth  Chester  Ave.  The  company  is  now 
,,,...,,,,,1   doublet  racking   its    Bakcrsfield  city 

*J«  indicates  work  now  open  for  bids 


lines  and  will'  expend  nearly  $400,000  in  re- 
building. 

The  Santa  Fe  System  will  probably  set  aside 
$250,000  in  its  next  budget  for  improvements 
at  San  Bernardino.  These  will  include  a  new 
$75,000  blacksmith  shop. 

The  Fresno  &  Eastern  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $1,500,000, 
of  which  $80,000  has  been  subscribed,  and  pro- 
poses to  build  a  steam  railroad  from  the  north- 
eastern limits  of  Fresno  in  a  northeasterly  di- 
rection to  Shaver  lake.  The  proposed  line,  to- 
gether with  its  branches  and  spurs,  will  be  78 
miles  in  length.  The  incorporators  and  amount 
of  stock  subscriptions  are  as  follows :  Fay- 
ette M.  Meigs  of  Oakland,  $26,700;  Albert  B. 
Dood  of  San  Francisco,  $27,600 ;  and  George 
A.  Aldrich  of  Audubon,  N.  J.,  $26,600.  The 
company's  headquarters  will  be  maintained  at 
San  Francisco. 

Construction  work  is  now  under  way  on  the 
projected  line  of  the  Sacramento  &  Wood- 
land R.  R.  between  Woodland  and  Sacramen- 
to, a  distance  of  18  miles.  The  contractors  for 
the  work  are  as  follows :  Dozier  Construc- 
tion &  Engineering  Co.,  Sacramento,  Cal.,  for 
all  of  the  clam  shell  dredge  work;  Hard 
Bros.,  Maxwell,  Cal.,  and  Hawley  &  Grier,. 
Biggs,  Cal,  all  of  the  team  and  scraper  work; 
Jenkins  &  Wells,  Sacramento,  Cal.,  all  of  the 
trestle  work ;  Missouri  Valley  Bridge  &  Iron 
Co.,  Leavenworth,  Kan.,  concrete  piers  for 
bridge ;  Duncanson  &  Harrelson,  San  Fran- 
cisco, erection  of  steel  bridge ;  American 
Bridge  Co.,  steel  work  for  bridge.  The  con- 
tracts include  680,000  cu.  yds.  of  embankment 
formed  by  dredging;  465,000  cu.  yds.  team 
and  scraner  embankment,  one  steel  combina- 
tion railroad  and  highway  draw  bridge,  650 
ft.  long,  over  the  Sacramento  River.  This 
draw  bridge  is  to  have  a  clear  opening  of 
170  ft.  on  each  side  of  center  pier.  The 
center  16  ft.  is  to  be  for  the  railroad  and 
there  is  also  to  be  a  16-ft.  roadway  on  each 
side.  There  will  also  be  one  long  trestle  and 
20  short  trestles,  the  total  length  of  all  being 
8,300  lin.  ft.  There  will  be  90,000  lin.  ft.  of 
piling  in  trestles  and  dolphins. 

Grading  work  for  the  Hanford-Summit 
Lake  R.  R.  has  been  practically  completed 
from  Hardwick  to  a  point  approximately  two 
miles  west  of  Jameson  on  the  Southern  Pacific 
R.  R. 

Colorado. 

The  City  Council  of  Pueblo,  Colo.,  has 
granted  a  franchise  to  the  recently  organized 
East  Pueblo  Traction  Co.  for  a  line  to  tap 
East  Pueblo. 

The  last  gap  in  the  line  of  the  Denver  & 
Rio  Grande  Railroad  through  San  Juan  Coun- 
ty, Colo.,  which  was  destroyed  by  floods  the 
first  week  in  October,  has  been  rebuilt  and  the 
road  thrown  open  for  operation. 

Florida. 

Advices  from  Crystal  River,  Fla.,  state  that 
J.  B.  Cutler  is  planning  the  construction  of  a 
spur  from  the  main  line  of  the  Coast  Line  Ry. 
to  his  rock  quarry  southeast  of  the  town. 

®The  Louisville  &  Nashville  R.  R.  Co.,  ac- 
cording to  advices  from  Pensacola,  Fla.,  has 
awarded  the  contract  for  clearing  the  site  of 
the  proposed  passenger  depot  at  that  place  to 
A.  V.  Clubbs.  There  are  about  40  build- 
ings now  on  the  site,  including  one  two-story 
residence,  and  the  contractor  will  either  move 
these  to  other  sites,  or  wreck  them  for  the 
material  that  is  contained  in  their  construc- 
tion. 

Georgia. 

The  Georgia,  Alabama  &  Western  R.  R, 
Co    has  1 1<  <  1 1  or^ani/cd  with  a  capital  stock 

oi  $200,000  and  «iH  shortlj  secure  •>  charter 

This  company  proposes  to  build  a  line  to  con- 
nect Milltown  with  Blakcly.    It  is  planned  to 
i  xteml  the  line  into  Alabama  later  on.  The 
hcid  offices  of  tile  company  will  he  at  Way 
cross.  The  promoters  are :   E.  H.  Beck,  T.  A. 


Rozier,  F.  B.  Walker,  of  Barney;  W.  W 
Webb,  L.  M.  Stanfield,  Robert  Barfield,  of 
Hahira;  J.  E.  T.  Bowden,  G.  W.  Deen,  of 
Waycross,  and  J.  Frank  Harris,  John  A.  Ken- 
nedy, of  Pavo. 

Citizens  of  Rock  Springs,  a  suburb  of  At- 
lanta, are  to  petition  the  Georgia  Railway  & 
Electric  Co.,  Atlanta,  to  extend  a  car  line  for 
a  distance  of  about  1%  miles  to  that  place. 

No  definite  decision  has  been  reached  as  yet 
by  the  Upchurch  Lumber  Co.  of  Raeford,  N. 
C,  regarding  its  proposed  new  railroad  from 
Thomasville,  Ga.  T.  B.  Upchurch,  Raeford. 
N.  G,  is  interested. 

J.  F.  Lamb,  Thomasville,  Ga.,  has  moved  his 
outfits  to  Hawkinsville,  Ga.,  where  he  has 
taken  a  contract  on  the  Hawkinsville  &  West- 
ern Ry.  He  recently  completed  his  contract 
for  grading  for  the  Gulf  Line  Ry.  from  Bridge- 
boro  to  Camilla,  Ga. 

Idaho. 

The  new  owners  of  the  Boise  R.  R.  Co.  are 
reported  to  be  planning  the  general  improve- 
ment of  the  street  railway  system  at  Boise 
and  the  building  of  a  city  loop.  New  cars  are 
also  to  be  obtained.  W.  E.  Pierce,  Boise,  is 
President  of  the  new  organization. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  Carson  City, 
Nev.,  by  the  Coos  Bay  &  Eastern  R.  R.  Co. 
The  new  company  has  a  capital  stock  of  $25,- 
000  and  plans  the  construction  and  operation 
of  a  railroad  from  Coos  Bay,  Ore.,  to  Boise, 
Idaho,  and  also  into  Nevada. 

Tracklaying  on  the  Central  Idaho  Ry.,  ac- 
cording to  recent  information  from  Hailey. 
Ida.,  is  progressing  at  the  rate  of  about  two 
miles  per  day  and  has  been  completed  to  the 
bridge  across  the  Malad.  It  is  hoped  to  have 
the  line  complete  within  a  year. 

Illinois. 

The  Sterling  Construction  Co.,  organized 
recently  as  noted  in  these  columns,  proposes  a 
100-mile  electric  railway  from  Moline  and 
Rock  Island  to  Rockford,  the  route  passing 
through  Morrison,  Sterling  and  Polo.  Sur- 
veys have  not  been  made  nor  has  the  con- 
struction capital  been  secured.  R.  A.  Kidder, 
Sterling,  111.,  is  Secretary  and  Alex  Anderson. 
Polo,  111.,  is  President. 

The  Decatur,  Sullivan  &  Mattoon,  Ry.  Co., 
organized  several  years  ago,  is  said  to  have 
negotiations  under  way  looking  to  the  com- 
mencement of  work  on  its  projected  line. 
J.  U.  Clokey,  Decatur,  111.,  is  interested. 

The  bondholders  of  the  Alton,  Jacksonville 
&  Peoria  Interurban  are  understood  to  be 
working  on  a  reorganization  plan  which,  if 
successful,  will  get  the  company  out  of  the 
hands  of  a  receiver  and  complete  the  line. 
The  bondholders  propose  to  raise  about  $50,000 
of  new  capital,  the  amount  which  is  estimat- 
ed to  be  needed  to  lay  the  track  between  God- 
frey and  Jersey ville  and  get  that  section  of 
the  line  in  operation. 

Press  reports  quote  T.  P.  Shonts,  President 
of  the  Chicago  &  Alton  Ry.  and  the  Toledo, 
St.  Louis  &  Western  R.  R.  as  stating  that  both 
lines  will  order  enough  rails  during  1912  for 
100  miles  of  extension  work. 

Plans  have  been  completed  for  a  $40,000 
round  house  to  be  erected  at  Rossville,  111.,  for 
the  Elgin,  Joliet  &  Eastern  Ry..  of  which  A. 
Montzheimer,  Joliet,  111.,  is  chief  engineer. 

Plans  for  the  new  $6,000,000  freight  terminal 
to  be  built  at  West  12th  St.,  Chicago,  for  the 
Central  Terminal  Ry.,  a  subsidiary  company  of 
the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Ry.,  will  probably  be  submitted  to  the  city 
council  this  week  with  the  application  for  per- 
mission to  cross  the  necessary  streets  and 
alleys.  This  terminal  is  to  be  located  in  what 
is  now  the  center  of  the  Ghetto  district,  ex- 
teuding  southward  from  West  12th  St.  be- 
tween Canal  and  Clinton  Sts.  to  West  15th  St. 
\t  least  $2,000,000  already  has  been  expended 
in  acquiring  SO  per  cent  of  the  property  de 


®  indicates  a  contract  let  recently. 
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sired,  and  condemnation  proceedings  are  pend- 
ing to  acquire  the  remainder  from  nearly  260 
defendants.  Thos.  Greene,  Minneapolis,  Minn.,  • 
is  chief  engineer  of  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  Ry. 

Indiana. 

There  is  a  number  of  reports  that  the  Penn- 
sylvania R.  R.  is  to  enter  Evansville,  Ind., 
either  by  extending  its  line  from  Vincennes 
or  by  securing  control  of  Evansville  &  In- 
dianapolis R.  R.  It  is  said  the  Pennsylvania, 
during  the  past  two  months,  has  surveyed  a 
line  from  Evansville  to  Vincennes,  Ind.,  by 
way  of  Hazleton,  Ind.,  where  it  is  proposed 
for  the  new  line  to  bridge  the  White  River. 

The  Richmond  &  Eastern  Indiana  Traction 
Co.  is  reported  to  have  secured  engineers  to 
make  a  survey  between  Richmond  and  Pot- 
land,  for  its  proposed  line.  The  company  is 
said  to  be  making  good  progress  with  its 
financeering  work.  Charles  Jordan,  Rich- 
mond, is  interested. 

City  Council  of  Noblesville  has  granted  Wal- 
lace B.  Campbell,  Anderson,  Ind.,  an  extension 
of  the  franchise  for  a  proposed  interurban 
road,  which,  if  built,  will  extend  from  Ander- 
son through  Noblesville  to  Lebanon  and  Craw- 
fordsville.  It  is  announced  that  the  promoter 
expects  to  arrange  for  the  financing  of  the 
project  within  another  year.  The  territory 
over  which  the  route  extends  is  exceptionally 
level,  and  the  line  could  probably  be  built  in 
four  months. 

The  American  Traction  &  Power  Co. 
has  been  incorporated  with  a  capital  stock  of 
$500,000,  to  finance  and  construct  electric  rail- 
ways. George  E.  Bruce,  1233  Oakland  Ave., 
Indianapolis,  Ind.,  is  secretary. 

The  New  York  Central  Lines  are  stated  to 
be  planning  to  drive  work  started  early  next 
year  on  the  clearing  yards  and  repair  shops  at 
Miller,  Ind.  The  plans  call  for  trackage  4  miles 
in  length  and  1,000  ft.  wide,  with  a  capacity  of 
20,000  cars.  The  yards  will  cost  $2,000,000. 
Repair  shops,  to  employ  1,000  men,  also  will 
be  erected. 

Iowa. 

The  Boone  Electric  Co.,  Boone,  la.,  control- 
ling the  Boone  Suburban  Ry.  Co.,  has  been 
making  surveys  for  an  extension  of  its  electric 
railway  to  Ogden,  la.  The  line  will  cross  the 
Des  Moines  River  just  north  of  the  Chicago 
&  Northwestern  Ry.  viaduct. 

The  Fort  Dodge,  Des  Moines  &  Southern 
R.  R.,  C.  H.  Crooks,  Boone,  la.,  General  Man- 
ager, Boone,  la.,  is  reported  to  be  preparing 
to  electrify  the  Minneapolis  &  St.  Louis  from 
their  present  terminus  at  Ogden  Consolidated 
Coal  Co.'s  mine,  two  miles  north  of  Oeden, 
to  the  comoany's  mine,  two  miles  south  of 
Ogden. 

The  Minneapolis  &  St.  Louis  Ry.  is  pro- 
ceeding with  the  work  of  financing  its  pro- 
posed extensions.  The  State  Executive  Coun- 
cil has  authorized  the  issuance  of  $10,000,000 
additional  stock  by  the  company  and  it  was 
stated  that  the  Hawley  interests,  now  having 
a  direct  route  between  Des  Moines  and  Min- 
neapolis, will  extend  the  road  from  the  Twin 
Cities  to  Winnipeg  and  connect  between  Des 
Moines  and  St.  Louis  with  the  Missouri,  Kan- 
sas &  Texas  which,  via  St.  Louis  and  Kansas 
City,  extends  to  Galveston.  These  steps  are 
understood  to  have  been  definitely  decided 
upon.  It  is  further  rumored  that  the  Hawley 
interests  will  extend  the  Minneapolis-Storm 
Lake  branch  of  the  Minneapolis  &  St.  Louis 
south  to  Kansas  City,  making  a  shorter  and 
direct  route  to  the  gulf  through  from  Winni- 
peg. The  $10,000,000  additional  stock,  it  is 
understood,  is  to  be  partially  utilized  in  mak- 
ing the  connection  between  the  Minneapolis 
&  St.  Louis  and  the  Missouti,  Kansas  &  Texas 
at  St.  Louis,  by  building  south  from  Albia  or 
Centerville. 

The  Perry  Electric  Ry.  Co.,  of  Perry,  has 
been  incorporated  with  a  capital  stock  of 
$100,000,  the  incorporators  being  B.  C.  Dilen- 
beck,  J.  E.  Hambright,  Chas.  E.  Wilson,  C. 
C.  McCreery,  H.  C.  Modlin,  J.  E.  Wilson  and 
H.  G.  Giddings. 

The  Sioux  City,  Crystal  Lake  &  Homer  Ry. 
Co.  (electric),  E.  P.  Howell,  President,  Sioux 


City,  is  to  take  up  the  proposition  for  build- 
ing an  extension  to  Homer,  Neb.,  from  Da- 
kota City,  and  to  Sioux  City  from  South  Sioux 
City. 

Press  dispatches  from  St.  Louis  quote  Presi- 
dent Newman  Erb  of  the  Minneapolis  &  St. 
Louis  and  the  Iowa  Central  as  stating  that 
the  surveyors  were  at  work  on  the  route  for 
the  extension  of  the  Iowa  Central  from  Albia 
to  St.  Louis  and  that  no  time  would  be  lost 
in  bringing  about  the  desired  connection  be- 
tween the  Hawley  Northern  lines  and  the 
Southern  system,  which  would  provide  ulti- 
mately a  through  line  from  the  Canadian  bor- 
der via  St.  Louis  to  the  gulf.  The  Missouri, 
Kansas  and  Texas  will  be  Southwestern  out- 
let from  St.  Louis. 

Kansas. 

An  ordinance  was  read  at  a  recent  meet- 
ing of  the  City  Commissioners,  Topeka,  Kans., 
providing  for  a  3-year  extension  of  the  fran- 
chise granting  a  right  of  way  to  the  Topeka 
Southwestern  Ry.  Co.  through  that  city. 

It  is  believed,  as  the  result  of  a  recent  in- 
terview between  a  representative  of  the  Mis- 
souri Pacific  Ry.  and  the  Board  of  Trade, 
McPherson,  Kan.,  that  the  railroad  is  con- 
sidering the  construction  of  the  proposed  ex- 
tension from  McPherson  to  Marquette,  a  dis- 
tance of  25  miles.  As  planned  the  extension 
will  be  through  the  basin  country  northwest 
of  the  city  of  McPherson.  E.  F.  Mitchell, 
St.  Louis,  Mo.,  is  Chief  Engineer  of  the  com- 
pany. 

Officials  of  the  Atchison,  Topeka  &  Santa 
Fe  Railroad  Co.  have  been  granted  a  charter 
in  Kansas  for  the  Dodge  City  &  Cimarron 
Valley  R.  R.,  which  will  be  the  name  of  the 
new  Sanfa  Fe  extension.  The  company  has 
a  capital  stock  of  $3,600,000.  E.  P.  Ripley, 
Chicago,  111.,  president  of  the  Santa  Fe,  owns 
39,994  shares,  and  F.  C.  Cox,  general  manager 
western  lines ;  C.  W.  Kouns,  general  manager 
eastern  lines;  W.  R.  Smith,  general  solicitor; 
E.  L.  Copeland,  secretary  and  treasurer;  A. 
O.  Wellman  and  J.  F.  Scott,  all  general  offi- 
cers of  the  company,  own  one  share  of  stock 
each.  The  company  proposes  to  build  a  rail- 
road from  Dodge  City  through  Ford,  Gray, 
Haskell,  Grant,  Stevens  and  Morton  Coun- 
ties to  the  southwest  corner  of  the  state.  It 
is  also  incorporated  to  build  a  branch  line 
from  a  point  in  the  southeast  corner  of  Has- 
kell County  in  the  northwesterly  direction 
through  Haskell,  Grant  and  Stanton  Coun- 
ties to  the  west  line  of  the  state.  This  will 
give  each  of  the  five  counties  without  a  rail- 
road a  standard  gage  line.  The  charter  of 
the  company  only  provides  for  a  railroad  in 
Kansas.  It  is  the  ultimate  intention  of  the 
company  to  extend  the  southwest  branch 
from  the  Kansas  line  to  a  junction  with  the 
main  line  at  Colmar,  N.  M.  A  part  of  the  line 
from  Dodge  City  west  will  be  finished  by 
July  1  and  the  line  will  be  completed  to  Point 
of  Rocks,  in  Morton  County,  within  a  year 
from  the  time  actual  construction  begins.  The 
line  from  Dodge  City  to  the  southwest  corner 
of  the  state  will  be  120  miles  long  and  the 
branch  60  miles.  The  surveyors  are  now  run- 
ning the  grades  and  making  the  profiles  for 
the  construction  work.  The  Santa  Fe  has  not 
asked  for  bonds  to  help  build  the  road,  the 
farmers  simply  furnishing  the  right  of  way. 

A  committee  of  citizens  from  Delphos  and 
Glasco,  Kan.,  has  made  an  agreement  with 
H.  Leone  Miller,  President  of  the  Winnipeg, 
Salina  &  Gulf  Ry.  to  raise  $24,000  in  Cloud 
County  in  the  township  of  Grant,  Summit  and 
Solomon  and  $12,000  in  Sheridan  and  Garfield 
Townships,  in  Ottawa  County,  providing  the 
road  is  completed.  It  has  also  been  decided 
to  miss  the  town  of  Culver  entirely  and  run 
in  a  direct  line  from  Trenton  to  Delphos  as 
the  engineers  decided  that  the  route  by  Cul- 
ver would  be  circuitous  and  expensive. 

Kentucky. 

Work  has  been  resumed  on  the  Cumber- 
land Ry.  extension  from  Artemus,  Ky.,  to 
Jellico.  This  line  has  been  built  from  Arte- 
mus about  25  miles  and  several  mines  have 
been  opened  up  and  the  coal  hauled  to  Arte- 
mus to  connect  with  the  L.  &  N.    It  was  sur- 


veyed to  Jellico  and  nearly  all  the  grade  on 
this  side  of  the  mountains  was  finished  about 
two  years  ago  when  all  contracts  were  called 
off.  The  railroad  company  has  contracted 
with  mines  to  deliver  coal  to  Jellico  in  two 
years.  The  biggest  work  yet  to  do  is  a  tun- 
nel that  it  is  said  will  take  about  two  years 
to  complete. 

The  Louisville  &  Nashville  R.  R.,  J.  E.  Wil- 
loughby,  Engineer  of  Construction,  Louisville, 
Ky.,  is  reported  to  be  planning  to  have  grading 
work  started  shortly  on  the  extension  of  its 
Clover  Fork  line  of  the  Wasioto  &  Black 
Mountain  R.  R.  on  up  to  Fugate  Creek,  a 
distance  of  30  miles  from  Harlan. 

Louisiana. 

Police  jury  at  Covington,  La.,  has  granted 
a  franchise  to  W.  J.  Tracy,  of  Cleveland,  O., 
for  the  construction  of  an  electric  railway 
from  Slidell  to  Houltonville,  St.  Tammany 
parish,  a  distance  of  some  30  miles.  The 
franchise  stipulates  that  work  on  the  pro- 
posed line  must  begin  within  one  year  and  the 
railway  be  completed  and  in  operation  in  two 
years.  It  is  said  that  this  line  is  a  link  in  a 
proposed  electric  road  between  Slidell  and 
Hammond  and  that  it  will  be  extended  to 
Baton  Rouge. 

At  the  annual  meeting  of  the  Lafourche  Val- 
ley &  Gulf  R.  R.  Co.,  at  Donaldsville,  La., 
it  was  stated  that  plans  for  financing  the 
road  were  proceeding  favorably  and  that  act- 
ive construction  work  would  be  started  short- 
ly. The  officers  of  the  railroad  are  as  fol- 
lows :  F.  M.  Welch,  president ;  J.  Numa 
Colomb,  vice-president;  Honore  Dugas,  second 
vice-president ;  Charles  Maurin,  secretary  and 
treasurer. 

Maryland. 

Construction  work  has  been  started  at  Ha- 
gerstown,  Md.,  on  the  projected  line  of  the 
Hagerstown  &  Clearspring  Electric  Ry. 

Massachusetts. 

®Blakesley  &  Son,  New  Haven,  Conn.,  and 
Birnie,  Adams  &  Ruxton,  of  Springfield, 
Mass.,  have  been  awarded  the  contract  for  the 
construction  of  the  Hampden  R.  R.,  a  new 
15-mile  steam  line,  of  which  R.  D.  Gillett, 
Westfield,  Mass.,  is  President.  Construction 
work  was  started  last  week.  This  road  will 
connect  with  the  Athol  branch  of  the  Boston 
&  Albany  R.  R.  near  a  point  where  it  joins 
the  main  line  in  East  Springfield.  Its  Chico- 
pee  connection  will  be  formed  with  the  Chico- 
pee  Falls  branch  of  the  Boston  &  Maine  R.  R. 
A  branch  line  will  also  start  for  Holyoke 
from  Bircham  Bend  and  will  enter  Holyoke 
over  the  Boston  and  Maine  bridge.  The  road 
will  connect  with  the  Central  Massachusetts 
branch  of  the  Boston  &  Maine  railroad  at 
Bondville.  By  means  of  this  connection,  new 
through  freight  and  passenger  service  will  be 
given  to  Springfield,  Chicopee  and  Holyoke. 

The  Massachusetts  Northern  Rys.  Co.  has 
been  organized  and  will  manage  and  control 
the  present  lines  of  the  Connecticut  Valley 
street  railway,  the  proposed  Millers  River 
street  railway,  the  Athol  and  Orange  street 
railway,  the  Gardner,  Westminster  &  Fitch- 
burg  street  railway  and  the  Templeton  street 
railway  companies.  The  lines  that  now  come 
under  one  management  aggregate  88  miles, 
and  the  physical  value  of  the  properties  is 
$2,350,000.  The  construction  of  a  road  from 
Millers  Falls  to  Orange  and  from  Baldwin- 
ville  to  Winchendon  is  being  provided  for. 
When  these  lines  are  built  next  summer  there 
will  be  a  trolley  line  direct  from  Greenfield 
to  Boston  and  through  cars  will  be  run.  The 
active  management  of  all  the  companies  con- 
trolled by  the  association  is  to  be  vested  in 
those  now  controlling  the  Connecticut  Valley 
Street  Railway  of  Greenfield  and  the  Athol  & 
Orange  Street  Railway.  The  trustees  of  the 
association  are  Russell  G.  Fessenden,  president 
American  Trust  Company;  Richard  H.  Sal- 
tonstall,  Robert  L.  Warner,  banker,  all  of  Bos- 
ton; Joseph  W.  Stevens,  president  First  Na- 
tional Bank;  Gen.  F.  E.  Pierce,  president  of 
the  trust;  Daniel  P.  Abercrombie,  Jr.,  clerk 
and  treasurer  of  the  trust,  all  of  Greenfield, 
and  Edward  C.  Crosby  of  Brattleboro,  Vt., 
capitalist. 
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Michigan. 

The  West  Michigan  Transportation  Asso- 
ciation has  been  organized  at  Muskegon  by 
citizens  of  Muskegon,  Oceana,  Newaygo,  Ma- 
son and  Manistee  Counties,  for  the  purpose 
of  securing  the  construction  of  a  new  electric 
railway.  Mayor  Rietdyk,  Muskegon,  Mich., 
is  interested. 

The  Toledo,  Ann  Arbor  &  Jackson  R.  R., 
incorporated  some  two  weeks  ago  with  a  cap- 
ital stock  of  $500,000,  has  taken  over  the 
property  and  rights  of  the  Toledo,  Ann  Ar- 
bor &  Detroit  Electric  Ry.,  organized  some 
five  or  six  years  ago,  also  the  rights  of  a 
company  which  proposed  to  build  from  Tole- 
do to  Jackson  and  was  formed  two  or  three 
years  ago.  Of  the  Toledo,  Ann  Arbor  & 
Jackson  R.  R.  18  miles  are  completed  to  Pe- 
tersburg, Mich.,  and  from  that  place  to  Ann 
Arbor,  26  miles,  is  graded  and  the  bridge  sub- 
structures placed.  The  new  company  plans 
to  complete  the  road.  L.  E.  Ingalls,  Joliet, 
111.,  is  President  and  George  E.  Fisher,  Presi- 
dent of  the  Fidelity  Construction  Co.,  433  Ma- 
jestic Bldg.,  Detroit,  is  Secretary. 

Surveys  have  been  completed  for  the  new 
branch  line  of  the  Pontiac,  Oxford  &  North- 
ern R.  R.  from  Bad  Axe  to  Shabbona  and 
VVilmot,  and  it  is  believed  that  construction 
work  will  be  started  shortly.  The  Pontiac, 
Oxford  &  Northern  is  a  Grand  Trunk  Line. 
H.  R.  Safford,  Montreal,  Que.,  is  Chief  Engi- 
neer of  the  Grand  Trunk. 

The  Albion  &  Charlotte  R.  R.,  projecting  a 
24-mile  line  from  Albion  to  Charlotte  via 
Duck  Lake  and  Brookfield,  has  completed  sur- 
veys and  will  be  ready  to  let  construction  con- 
tracts about  April  or  May  next.  The  com- 
pany already  has  21  miles  of  completed  grade. 
P.  A.  Cortwright,  Springport,  Mich.,  is  chief 
engineer.  F.  A.  Young,  Jackson,  Mich.,  is  the 
promoter. 

The  Grand  Trunk  Ry.,  T.  T.  Irving,  resident 
engineer,  Detroit,  Mich.,  has  secured  the  last 
of  the  property  needed  at  Bay  City  for  its  pro- 
posed $1,000,000  terminal  station  and  yards. 

Minnesota. 

It  is  expected  that  grading.,  work  on  the 
St.  Paul  Southern  Ry.,  an  electric  interurban 
line  between  Inver  Grove  and  Rochester,  will 
be  completed  as  far  as  Hastings  by  Dec.  10, 
with  the  exception  of  about  IV2  miles  just 
outside  of  Inver  Grove.  The  contract  for  the 
construction  of  the  road,  awarded  to  Hoy  & 
Elzy,  of  St.  Paul,  calls  for  its  completion 
June  1.  The  first  part  of  the  road  to  be  con- 
structed will  be  that  between  Inver  Grove 
and  Rochester,  via  Hastings,  Zumbrota,  Pjne 
Island  and  Orinoca.  Later  it  is  proposed  to 
build  from  Hastings  to  Lake  City,  via  Red 
Wing.  W.  L.  Sonntag,  St.  Paul,  is  General 
Manager  of  the  railway. 

The  Skandipavian  R.  R.  Co.  has  completed 
surveys  for  its  projected  21  mile  line  from 
Rushton  on  the  Great  Northern  R.  R.  to  Lake 
Sketer.  The  line  will  run  through  Murray 
and  Pipestone  counties.  This  company  was  in- 
corporated last  July  with  a  capital  stock  of 
$50,000.  John  Bond,  Marshall,  Minn.,  is  presi- 
dent. 

Among  the  reports  concerning  the  exten- 
sion of  United  States  railroads  to  connections 
with  the  Canadian  railroads  at  the  border,  is 
one  to  the  effect,  that  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.  has  already  completed  surveys 
from  St.  Paul,  Minn.,  to  the  boundary. 

It  is  hoped  by  the  officials  of  the  Minneap- 
olis, St.  Paul  &  Sault  Ste.  Marie  Ry.  to  have 
the  Superior  Dulutfa  and  Twin  City  line  open 
for  traffic  by  l  ib  I  With  weather  condi- 
tion, at  all  favorable,  the  grading  of  the 
line  will  be  completed  by  (he  end  of  the  year, 
and  the  tracklaying  crews  are  following  right 
011  the  heels  of  the  graders.  Ilallasting  is 
being  |iui  in  as  fast  as  the  track  goes  down, 
and  only  a  lillb-  leveling  up  where  the  tills 
have  settled  will  be  needed  to  make  it  ready 
fur  traffic.  Only  two  bridges  remain  to  be 
built,  one  over  the  Black  River  and  the  other 
over  the  Nemadji  River.  Both  arc  big  jobs, 
lb.  Black  lover  bridge  is  aboul  1,000  ft.  In 
length  and  H"  ft  high,  and  thai  •panning  the 
Nemadji  River  and  valley  is  only  10  ft.  lower 


and  practically  the  same  length.  Both  are  to 
be  of  steel  with  concrete  foundations.  The 
foundations  for  both  are  in  and  the  actual 
construction  of  the  Nemadji  River  bridge  has 
been  started. 

Mississippi. 

The  Laurel  Light  &  Ry.  Co.  of  Laurel,  Miss., 
has  been  incorporated  into  a  capital  stock  of 
$500,000.  The  company  will  operate  an  elec- 
tric railway,  and  will  also  sell  gas  and  elec- 
tricity. The  incorporators  are:  P.  H.  Saun- 
ders, S.  M.  Jones  and  T.  W.  Yates,  all  of 
Laurel. 

The  Eastman-Gardiner  Lumber  Co.,  Laurel, 
Miss.,  is  planning  to  extend  its  logging  rail- 
road from  Mize  to  Morton.  The  rail  and 
other  supplies  now  in  use  on  the  present  road 
willbe  used  when  work  is  started  on  the  ex- 
tension. 

Resurvey  work  is  under  way  on  the  route  of 
the  Memphis  &  Gulf  R.  R.,  which  is  to  extend 
from  Memphis  to  Pensacola,  Fla.,  via  Meri- 
dian, Miss.  Grading  work  for  this  line  is  now 
being  done  between  Grenada  and  Ackerman, 
Miss.  It  is  expected  to  have  grading  work 
started  shortly  north  and  south  from 
Meridian.  L.  W.  Murphy,  Meridian,  Miss.,  is 
Chief  Engineer. 

Missouri. 

Members  of  the  Board  of  Public  Improve- 
ments of  St.  Louis,  Mo.,  will  this  winter 
probably  take  up  the  matter  of  devising  ways 
for  the  abolition  of  grade  crossings  at  the 
intersection  of  the  Wabash  R.  R.  and  Union 
Blvd.,  Waterman  Ave.,  Olive  Street  road, 
Hamilton  Ave.,  Kingsbury  Blvd.  and  De  Bali- 
viere  Ave. 

Montana. 

The  Great  Northern  R.  R.  has  served  no- 
tice on  property  owners  on  the  west  side  of 
the  Missouri  River  at  Great  Falls,  Mont.,  to 
begin  vacating  lands  owned  by  the  company 
and  others  on  which  the  road  holds  an  option, 
as  it  intends  with  the  opening  of  spring 
weather  to  start  building  the  extensive  rail- 
road yards  there. 

No  decision  has  been  readied  as  yet  regard- 
ing the  awarding  of  contracts  for  the  con- 
struction of  the  new  line  of  the  Great  North- 
ern Ry.  from  Lewiston  to  Moccasin,  Mont. 
Bids  for  this  work  were  taken  some  two 
weeks  ago.  It  now  seems  possible  that  the 
work  will  not  be  taken  up  until  next  spring. 

Nevada. 

®A  contract  has  been  let  to  Chadwick  & 
Sykes,  Inc.,  of  San  Francisco,  Cal.,  for  re- 
building the  Eureka  &  Palisade  Ry.,  which 
suffered  severely  from  floods  February  20  and 
March  1,  1910,  most  of  the  distance  "between 
Palisade  and  Eureka.  As  winter  weather  has 
set  in,  it  is  impossible  to  make  any  estimate  as 
to  the  time  required  to  complete  the  work,  but 
the  matter  is  being  crowded  as  rapidly  as  pos- 
sible. A.  R.  Randolph,  Palisade,  Nev.,  is  su- 
perintendent of  the  Eureka  &  Palisade  Ry. 

Nebraska. 

It  is  believed  that  present  indications  point 
to  the  fact  that  the  Chicago  Great  Western 
Ry.  is  considering  the  enlarging  of  its  termi- 
nals at  Omaha,  Nchr.,  between  Jones  and  Ma- 
son Sts.,  east  of  lDth  St.  and  southwest  of 
the  freight  depot.  L.  C.  Fritch,  Chicago,  111., 
is  Chief  Engineer. 

New  York. 

The  Little  Falls  &  Johnstown  R.  R,  Co., 
J.  Ledlic  Hees,  President,  Gloversville,  N.  Y„ 
has  filed  a  certificate  with  the  Secretary  of 
Slate  showing  that  it  intends  to  extend  its 
road  from  a  point  2V2  miles  east  of  St.  Johns 
villc  to  connect  with  the  main  line  of  the 
company,  passing  through  Fori  Plain  and 
(  anajoharie,  a  distance  of  eight  miles. 

The  Slate  Public  Service  Commission,  h'irsl 
District,  New  York  City,  has  adopted 
an  order  allowing  the  New  York  Central  & 
Hudson  River  R.  R.  to  substitute  for  its  pres- 
ent freight  yards  and  stations  at  Supvtcn  l)uy- 
vil  and  Kingsbridge  a  new  yard  at  the  latter 
point  and  an  intermediate  station 

The  I'ublic  Service  Commission,  h'iisl  Dis 
tricl,  New  York  City,  held  a  public  hearing 


Nov.  24  "upon  the  proposed  terms  and  condil 
tions  for  the  construction  of  sections  1,  2,  2A 
.  3  and  4  of  the  Lexington  Avenue  Rapid  Tran 
sit  Railroad."  In  May,  1910,  public  hearing; 
were  held  on  the  same  question,  and  in  Octo- 
ber, 1910,  bids  were  opened  for  the  work 
This  work  will  be  readvertised. 

Hearing  was  held  at  Corning  on  Nov.  21 
by  the  State  Public  Service  Commission  or 
the  application  of  the  Corning,  Lake  Keuka 
&  Ontario  R.  R.  for  a  certificate  of  necessity 
to  build  its  proposed  standard  gage  steam  line, 
which  is  to  extend  from  Corning  to  Sodus 
Bay  on  Lake  Ontario. 

North  Carolina. 

As  the  result  of  a  recent  interview  with  E. 
C.  Duncan,  Raleigh,  N.  C,  promoter  of  the 
projected  Raleigh-Charlotte  R.  R.,  the  citi- 
zens of  Concord,  N.  C,  have  agreed  to  furnish 
right  of  way  and  proper  depot  facilities  to 
secure  the  construction  of  the  line  through 
that  place. 

It  has  been  announced  by  officials  of  the 
Southern  Railway  Co.  that  plans  are  in  the 
course  of  preparation  for  the  construction  of 
a  new  freight  depot  at  Raleigh,  N.  C,  and  the 
rearrangement  and  improvement  of  team  track 
facilities  there.  G.  E.  Buckley,  Charlotte,  N. 
C,  is  Assistant  Engineer  of  the  company. 

John  T.   McKinney,  Lynchburg,  Va.,  who 
was  recently  awarded  the  contract  for  the  ex- 
tension of  the  Durham  &  South  Carolina  R. 
R.  to  Rawles  on  the  Raleigh  &  Southport,  has 
started  work  at  Bonsall.    Sixty  teams  were 
put  on  the  grade  and  in  six  months  the  roadi 
will  have  been  projected  12  miles  at  a  cost  of  I 
$250,000.     Its  primary  object  is  the  opening' 
of  a  timberland  owned  by  the  Williams,  McT 
Kethan  Lumber  Co.,  which  owns  the  Dur-. 
ham  &  South  Carolina  line  of  31  miles.    The  \ 
lumber  company  of  Lynchburg  has  purchased 
100,000,000  ft.  of  timber  in  the  counties  of 
Wake  and  Harnett  and  this  road  conveys  it 
to  Durham,  from  which  place  it  goes  to  the 
eastern  markets  over  the  Norfolk  &  West- 
ern.   The  secondary  consideration  of  the  road 
is  the  making  of  a  connection  with  the  rail- 
roads running  north  and  south  and  the  ef- 
fecting of  a  joint  rate  which  has  been  denied 
it  by  the  other  railways,  excepting  the  Nor- 
folk &  Western. 

Ohio. 

The  Cincinnati  Union  Depot  &  Terminal 
Co.  will  on  Dec.  1  submit  to  the  City  Council 
of  Cincinnati  the  revised  plans  for  the  pro- 
posed union  depot  in  that  city.  The  revised 
plans  which  are  to  be  submitted  to  the  coun- 
cil Dec.  1  will  contain  a  few  minor  changes 
in  the  original  plans  which  were  advised  by 
the  committee  of  civil  engineers  representing 
the  Cincinnati  lines.  The  revision  of  the  orig- 
inal plans  consists  in  nothing  sweeping  and 
but  few  changes  have  been  made.  When  the 
revised  plans  have  been  submitted  and  ac- 
cented by  the  council  the  Cincinnati  Depot  & 
Terminal  Company  will  have  one  year,  under 
the  franchise,  in  which  to  actually  begin  work 
of  construction.  John  E.  Bleekman,  Cincin- 
nati, O.,  is  Vice-president  of  the  company. 

The  Cleveland  &  Pittsburg  R.  R.  Co.  has 
applied  to  the  State  Public  Service  Commis- 
sion for  permission  to  issue  $1,073,950  of  addi- 
tional stock  in  order  to  reimburse  the  Penn- 
sylvania R.  R.  for  improvements.  The  Cleve- 
land &  Pittsburg  is  leased  to  the  Pennsylva- 
nia for  999  years  and  the  latter  road  has 
made  numerous  improvements  in  the  way  of 
new  tracks  and  equipment. 

The  Cincinnati,  Hamilton  &  Dayton  Ry.,  F. 
II  Alfred.  Chief  Engineer,  Cincinnati,  O..  has 
prepared  plans  for  an  underground  crossing 
in  South  Fremont.  Work  will  not  be  started 
until  spring. 

The  City  Council  of  Akron.  O.,  has  granted 
the  \Kron  Barberton  Hell  Line  Ry.  permis- 
sion to  cross  llopoean  Ave.  at  8th  St. 

Oklahoma. 


♦I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Eastern  Oklahoma.  It  is  said  this  money  will 
be  available  immediately  and  that  the  plans 
which  are  now  under  way  to  extend  the  lines 
which  are  already  in  operation  and  those  which 
are  now  under  construction  will  be  pushed  to 
completion. 

Oregon. 

®The  Southern  Pacific  Ry.  Co.  has  awarded 
the  contract  for  the  construction  of  the  first 
section  of  the  proposed  Eugene-Coos  Bay  line 
to  Twohy  Bros.,  Wells  Fargo  Bldg.,  Port- 
land, Ore.  The  contract  covers  the  first  23 
miles  west  of  Eugene  and  will  necessitate 
an  expenditure  of  between  $500,000  and  $600,- 
900.  It  is  reported  that  work  will  be  started 
immediately.  The  entire  line  from  Eugene 
to  Marshfield,  when  completed,  will  cost,  it 
is  said,  about  $7,000,000. 

Pennslyvania. 

The  Phoenixville  &  Pottstown  Ry.  Co.  has 
been  chartered  to  build  a  railway  in  Lower 
Pottsgrove  and  Limerick  Townships,  Mont- 
gomery County,  a  link  in  the  line  between 
Spring  City,  Pottstown  and  Reading.  The 
new  company  is  capitalized  at  $6,000. 

It  is  reported  in  Harrisburg,  Pa.,  that  the 
necessary  capital  has  been  secured  by  pro- 
moters of  the  Midland  Pennsylvania  R.  R.  Co. 
for  the  construction  of  the  projected  line 
through  the  Lykens  Valley  from  Millersburg 
in  a  northeasterly  direction  to  Ashland, 
Schuylkill  County.  A  meeting  of  the  di- 
rectors of  the  company  will  be  held  shortly  at 
Philadelphia,  Pa. 

The  Maryland  &  Pennsylvania  R.  R.,  G.  E. 
Norris,  Engineer,  Baltimore,  Md.,  is  reported 
to  be  considering  building  a  line  of  its  own 
from  Carlisle  to  York,  where  it  could  con- 
nect with  the  Reading  branch,  giving  that  road 
an  outlet  to  Baltimore.  The  line  from  Carlisle 
to  York  would  be  about  35  miles  long. 

The  expenditure  of  $450,000_  at  York,  Pa., 
is  planned  by  the  Pennsylvania  R.  R.  The 
company  will  build  warehouses  and  construct 
a  subway  at  the  Northern  Central  passenger 
station. 

Rhode  Island. 

The  City  Council  of  Providence,  R.  I.,  has 
granted  the  Grand  Trunk  Ry.  the  right  to 
lay  its  tracks  along  the  west  front  of  Provi- 
dence River.  The  ordinance  gives  the  com- 
pany a  right  to  lay  and  operate  a  single  track 
from  a  point  southerly  of  the  harbor  junction 
branch  of  the  N.  Y.,  N.  H.  &  H.  R.  R.,  where 
a  connection  may  be  made  along  Aliens  Ave. 
easterly  to  a  point  on  Henderson  St.  The 
company  is  allowed  the  right  to  lay  and  main- 
tain a  spur  track  from  the  main  track  on 
Aliens  Ave.  to  the  dock  about  to  be  construct- 
ed by  the  State  Harbor  Improvement  Com- 
mission. This  line  is  to  be  built  in  connection 
with  the  projected  Grand  Trunk  line  from 
Palmer,  Mass. 

South  Carolina. 

Advices  from  Sumter,  S.  C,  are  to  the  ef- 
fect that  surveyors  of  the  South  Carolina 
Western  Ry.  have  started  preliminary  work 
on  the  proposed  line  from  Bishopville  to 
Sumter.  It  is  not  definitely  known  when  ac- 
tual construction  work  will  be  started.  J. 
E.  Hancock,  Hamlet,  N.  C.  is  Vice  President 
and  General  Manager  of  the  company. 

It  has  been  announced  in  Charleston,  S. 
C,  that  work  will  be  commenced  shortly  on 
the  construction  of  the  proposed  spur  track 
of  the  Atlantic  Coast  Line  R.  R.  to  the  park 
on  the  old  Faber  Place  on  Ashley  River. 
South  Dakota. 

Rumors  to  the  effect  that  the  Minneapolis 
&  St.  Louis  Ry.  Co.  was  to  purchase  the 
South  Dakota  Central,  which  operates  a  line 
of  road  from  Sioux  Falls  to  Watertown,  in 
order  to  close  the  gap  between  the  two  cities 
of  a  proposed  Canadian  border  line,  have 
been  denied  by  G.  W.  McArthur,  Sioux  Falls, 
Gen.  Mgr.  of  the  South  Dakota  Central 
Tennessee. 
A.  S.  Baldwin,  Chicago,  111.,  Chief  Engineer 
of  the  Illinois  Central  Ry.,  is  reported  to  have 
about  completed  plans  for  the  new  Illinois 
Central,  Rock  Island  and  Frisco  lines  depot 

•J*  indicates 


at  Memphis,  and  it  is  believed  that  work  on 
the  station  will  be  begun  in  a  short  time.  The 
plans  are  reported  to  call  for  an  expenditure 
of  about  $1,000,000. 

It  is  stated  that  work  will  probably  be 
started  early  next  year  on  the  construction  of 
the  subways  at  Main  St.  and  Railroad  Ave., 
and  at  South  3rd  St.  and  Railroad  Ave.  in 
the  city  of  Memphis.  The  Main  St.  subway 
will  extend  from  a  point  immediately  south  of 
Georgia  Ave.  to  Virginia  Ave.  This  will  be 
one  of  the  most  expensive  subways  covered 
by  the  subway  ordinance,  the  estimated  cost 
being  $250,000.  The  clearance  of  abutting 
property  will  necessitate  the  removal  of  a  great 
many  houses  in  the  vicinity.  George  C.  Love 
is  Commissioner  of  Streets  and  Bridges  for 
the  city  of  Memphis. 

Texas. 

Business  men  of  Rio  Grande  City  have 
appointed  a  committee  to  correspond  with  of- 
ficials of  the  St.  Louis,  Brownsville  &  Mex- 
ico R.  R.  with  reference  to  the  extension  of 
that  road  from  Sam  Fordyce  station,  which 
is  now  the  terminus  of  the  road  in  Hidalgo 
County,  20  miles  from  Rio  Grande  City  to 
Rio  Grande  City  and  beyond  to  the  town  of 
Roma,  14  miles  west.  The  charter  of  this 
company  calls  for  this  extension  and  it  is 
hoped  that  the  same  will  be  built  within  the 
next  year. 

Officials  of  the  railways  entering  Dallas  have 
held  a  conference  to  discuss  final  details  of 
the  agreement  for  the  Dallas  union  passenger 
terminal.  Vice-president  and  General  Mana- 
ger F.  G.  Pettibone,  Galveston,  Tex.,  of  the 
Gulf,  Colorado  '&  Santa  Fe,  presided  and  the 
following  interested  lines  were  represented : 
Missouri,  Kansas  and  Texas ;  Texas  and  Pa- 
cific; Frisco  system,  Rock  Island,  Trinity  and 
Brazos  Valley,  Santa  Fe,  Houston  and  Texas 
Central,  Texas  and  New  Orleans,  Cotton  Belt 
or  St.  Louis  Southwestern.  The  plan  is  to 
provide  a  union  passenger  station  at  Dallas 
to  cost  with  land  and  terminal  tracks,  etc., 
about  $3,000,000. 

The  Brownwood,  North  &  South  R.  R.,  a 
new  Frisco  line,  has  finished  construction  work 
on  the  line  from  Brownwood,  Tex.,  north  to 
May,  32  miles,  and  is  now  open  for  traffic. 
Surveys  for  an  extension  have  been  made. 
It  is  understood  that  the  line  will  be  extended 
through  coal  fields  to  a  connection  with  the 
Texas  &  Pacific. 

It  is  believed  by  business  men  of  Marfa, 
Texas,  that  the  Southern  Pacific  Railway  Co. 
intends  to  construct  and  operate  a  branch  from 
that  city  to  Pecos,  Texas.  It  is  generally  un- 
derstood that  the  railroad  is  considering  the 
purchase  of  the  Pecos  Valley  Southern  R.  R.. 
a  line  running  from  Pecos  to  the  Davis 
Mountains,  a  distance  of  about  20  miles,  and 
then  making  an  extension  from  Fort  Davis 
to  Marfa.  At  meetings  recently  held  at  Marfa 
and  at  Fort  Davis,  citizens  secured  a  bonus  of 
$100,000. 

Utah. 

Business  men  of  Salt  Lake  City  held  a 
meeting  on  Nov.  24  to  discuss  the  feasibility 
of  organizing  a  local  company  to  finance,  build, 
equip  and  operate  a  railroad  from  Salt  Lake 
to  the  eastern  border  of  the  state  to  connect 
with  the  present  terminus  of  the  Denver, 
Northwestern  &  Pacific  Ry.  (Moffat  road), 
now  building  west  from  Denver.  At  the  meet- 
ing a  report  was  presented  by  Frederick  Brind 
a  consulting  engineer,  who  has  been  investi- 
gating the  feasibility  of  the  project.  Governor 
William  Spry,  Salt  Lake  City,  is  interested. 

Vermont. 

Survejs  have  been  made  for  a  line  to  con- 
nect the  Wells  River  R.  R.  and  the  St.  Johns- 
burg  &  Lake  Champlain  R.  R.  Both  of  these 
lines  are  a  part  of  the  Boston  &  Maine  R.  R. 
The  shortest  route  for  this  line  would  be  from 
Marshfield  to  Hardwick,  a  distance  of  about 
12  miles.  E.  H.  McHenry,  Boston,  Mass.,  is 
Vice-president  of  the  Boston  &  Maine  R.  R. 
Virginia. 

It  is  expected  that  the  Norfolk  Southern  R. 
R.,  F.  L.  Nicholson,  Chief  Engineer,  Norfolk, 
Va.,  will  shortly  announce  its  new  financing 
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plan  which  will  provide  for  a  large  amount  of 
construction  work.  This  company  is  stated  to 
have  acquired  the  Raleigh  &  Southport,  the 
Durham  &  Charlotte  and  the  Aberdeen  &  Ash- 
boro  R.  R.,  as  well  as  the  charter  for  the  Ra- 
leigh, Charlotte  &  Southern  Ry.  An  extension 
110  miles  from  Raleigh  to  Concord  is  pro- 
posed. 

®The  Virginian  Ry.  has  awarded  a  contract 
to  W.  W.  Boxley  &  Co.,  Roanoke,  Va.,  for 
lining  with  concrete  18  tunnels  on  its  road  in 
Virginia  and  West  Virginia. 

Washington. 

Citizens  of  Ephrata,  Wash.,  and  Soap  Lake 
are  raising  a  bonus  of  $6,000  for  a  railroad 
to  be  constructed  between  the  two  places,  a 
distance  of  7  miles. 

The  Oregon  &  Washington  Railway  &  Navi- 
gation Co.  is  now  running  surveys  for  a  pos- 
sible route  for  the  West  .  Coast  road  through 
the  Cascades  at  Natches  Pass.  Two  other 
surveys  have  been  made,  one  of  which  is  for 
a  Cowlitz  Pass  route. 

Wyoming. 

The  Northern  Colorado  Power  Co.,  Denver, 
Colo.,  is  reported  to  have  negotiations  under 
way  for  the  purchase  of  the  Cheyenne  Electric 
Rv.  at  Cheyenne,  Wyo.  The  consideration  is. 
said  to  be  about  $150,000. 

Canada. 

Contractors  report  that  labor  conditions  on 
the  railroad  construction  work  have  greatly 
improved  and  that  now  there  is  no  scarcity  of 
labor.  Foley,  Welch  &  Stewart  have  4,500' 
men  at  work  on  their  Canadian  Northern  con- 
tract between  Sudbury  and  Port  Arthur,  and 
will  shortly  have  400  teams  at  work.  Opera- 
tions will  probably  be  continued  through  the 
winter. 

The  Canadian  Northern  Ry.  has  completed 
the  location  of  the  main  lines  between  Yellow 
Head  Pass  and  a  point  in  the  vicinity  of  Tete 
Jaune  Cache.  A  portion  of  the  original  lo- 
cation run  in  winter  two  years  ago  was  aban- 
doned, and  a  new  line  secured  on  the  oppo- 
site side  of  Moose  lake.  The  party  is  reoorted 
to  have  been  successful  in  securing  a  maxi- 
mum grade  of  less  than  seven-tenths  of  one 
per  cent  over  the  section,  which  is  the  steepest 
on  the  entire  route.  The  party  will  shortly  re- 
sume the  revision  of  the  route  south  from  Tete 
Jaune  Cache  to  Albreda  Lake  summit  at  the 
headwaters  of  the  North  Thompson  river. 

The  Board  of  Trade  of  Ridgeway,  Ont.,  is 
taking  steps  to  secure  the  construction  of  an 
electric  railway  from  Ridgeway  to  Crystal 
Beach. 

Mexico. 

The  Southern  Pacific  R.  R.  of  Mexico  has 
applied  to  the  Mexican  Government  for  a 
concession  to  build  an  extension  from  Teplr 
to  a  connection  with  the  Pan-American  and 
the  National  Tehuantepec  Rys.,  about  900 
miles.  The  proposed  route  is  down  the  Pa- 
cific Coast,  in  some  places  hugging  close  to 
the  ocean  in  order  to  obtain  a  passageway. 
The  Southern  Pacific  has  received  assurances 
that  a  liberal  subsidy  will  be  given  by  the  gov- 
ernment for  the  construction  of  the  line. 
Much  heavy  construction  work  will  be  neces- 
sary, as  the  mountains  jut  down  close  to  the 
sea  in  many  places,  particularly  in  the  State 
of  Guerrero.  Many  rivers  must  be  crossed, 
including  the  Cohahuayana,  Balsas,  Ometepec 
and  Verde.  The  grading  force  upon  the  di- 
vision between  the  Santiago  River  and  Tepic 
has  been  increased,  and  it  is  expected  that 
trains  will  be  running  into  the  latter  before 
long.  When  the  line  is  finished  to  Tepic, 
construction  work  will  be  centered  on  the  di- 
vision between  that  city  and  Orendain,  near 
Guadalajara.  The  latter  division  lies  through 
the  Sierra  Madres,  is  made  up  chiefly  of  a 
series  of  tunnels  and  bridges.  Several  months 
ago  the  Southern  Pacific  was  granted  a  con- 
cession permitting  extension  from  Orendain 
to  the  City  of  Mexico,  by  way  of  Guadalajara. 
Construction  work  will  be  started  as  soon  as 
the  surveys  are  finished.  Epes  Randolph,  Tuc- 
son, Ariz.,  is  president  of  the  Southern  Pacific 
lines  in  Mexico. 

i  ■  • 
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ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

•{•Bids  will  be  received  until  noon,  Dec.  1, 
by  Board  of  Marion  County  Commissioners, 
Hamilton,  Ala.,  for  grading,  draining  and  sur- 
facing with  gravel  2Vz  miles  of  State  Aid 
road;  also  for  continuing  the  road  11  miles. 
W.  S.  Keller  is  State  Highway  Engineer. 

California. 

®D.  B.  Moshier  of  Bakersfield,  Cal.,  has 
been  awarded  the  contract  by  the  Board  of 
County  Supervisors,  Bakersfield,  for  the  rais- 
ing and  construction  of  Coles  Levee  Road, 
commencing  at  the  end  of  the  levee  and  run- 
ning to  Coles  Bridge,  for  $14,104.  Bids  were 
opened  Nov.  10. 

The  Board  of  Public  Works  of  Los  Ange- 
les, Cal.,  has  received  bids  tor  the  construc- 
tion of  bitulithic  pavement  on  Wilshire  Blvd., 
as  follows:  Barber  Asphalt  Co.,  $239,965; 
Warren  Construction  Co.,  $243,717.  Owing 
to  the  fact  that  the  bids  were  practically  the 
same  as  those  received  on  Sept.  19  last,  the 
Board  has  rejected  the  same. 

At  a  recent  meeting  of  the  Los  Gatos,  Cal., 
Board  of  Trade  and  a  committee  of  promi- 
nent Santa  Cruz  citizens  in  Los  Gatos,  it  was 
decided  that  Santa  Cruz  County  will  offer  to 
build  a  highway  from  Santa  Cruz  to  Watson- 
ville  if  the  State  Highway  Commission  will 
build  a  state  road  from  San  Jose  to  Santa 
Cruz  via  Los  Gatos.  The  distance  from  San 
Jose  to  Santa  Cruz  over  the  mountains  is  37 
miles  and  the  distance  from  Watsonville  to 
Santa  Cruz  is  20  miles.  The  distance  from 
San  Jose  to  Watsonville  over  El  Camino 
Real  is  about  50  miles. 

According  to  advices  from  Riverside,  Cal., 
J.  A.  Crane,  supervisor  from  the  fourth  dis- 
trict is  at  work  in  the  interests  of  a  new 
road  proposed  to  he  built  to  afford  better 
communication  between  Perris  and  Elsinore. 
The  new  road  will  be  four  miles  long  and 
follows  the  San  Jacinto  river  from  the  Santa 
Fe  railroad  to  the  Cottonwood  bridge. 
Colorado. 

The  engineers  for  the  Colorado  State  High- 
way Commission  have  finished  up  the  second 
preliminary  survey  for  a  route  from  Golden 
to  the  top  of  Lookout  Mountain.  A  survey 
will  now  be  made  on  a  route  by  way  of  Apex 
Gulch. 

Delaware. 

H.  C.  Clark  of  Delaware  City.,  Del.,  on  Nov. 
22  submitted  the  lowest  bid  to  E.  A.  Stockton, 
Jr.,  Quartermaster,  Fort  Dupont,  Delaware 
City,  for  the  construction  of  macadam  roads. 

District  of  Columbia. 

®The  contract  for  furnishing  100,000-gals. 
of  road  oil  for  the  District  of  Columbia  gov- 
ernment has  been  awarded  to  the  Gulf  Re- 
fining Co.,  Pittsburg,  Pa. 

Florida. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
6,  by  Board  of  Duval  County  Commissioners, 
Jacksonville,  Fla.,  for  grading  New  York 
Ave.  from  a  point  near  Yukon  to  county  line 
at  Orange  Park  and  for  grading  Kings  Road 
from  Dinsmorc,  Fla.,  to  the  county  line.  Gail 
L.  Barnard  is  County  Engineer. 

Georgia. 

The  Board  of  Trade  of  Hawkinsville,  Ga., 
has  sent  a  committee  to  confer  with  the  Coun- 
ty Commissioners,  Hawkinsville,  with  refer- 
ence to  a  new  automobile  road  from  Haw- 
kinsville, through  Hayncsville  and  intersect- 
ing the  highway  about  10  miles  north  of 
Perry. 

Illinois. 

•{•Bid     will   be   received   until    Feb,    1,  by 
town  of   Kockvillc,   III.,  for  the  construction 
of  approximately  30,000  ftq,  yds.  of  bridi  pave 
ineni   on  concrete  base,  estimated  t<>  require 
an  expenditure  of  about  $60,000    Aetna  Kngi 
nrcrmg  Bureau,  Chicago,  III.,  .ire  Knginccrs 


®The  Board  of  Local  Improvements  of 
Rock  Island,  111.,  has  awarded  the  contract 
for  grading  and  paving  38th  St.,  from  7th  to 
18th  Aves.,  to  the  Tri-City  Construction  Co., 
of  Davenport,  la.,  at  the  following  figures : 
Paving,  $1.74  per  sq.  yd. ;  concrete  curbing, 
$.60  per  ft. ;  stone  curbing,  $.53  per  ft. ;  exca- 
vation, $.35  per  cu.  yd. ;  10-in.  sewer,  $.58  per. 
ft.    Brick  will  be  used. 

®The  City  Council  of  Herrin,  111.,  on  Nov. 
21  awarded  the  contract  for  the  construction 
of  43,000  ft.  of  granitoid  sidewalk  to  Keeley 
&  Tweeney  of  East  St.  Louis,  111.,  for  $52,842. 

Public  hearings  will  be  held  by  the  Board 
of  Local  Improvements  of  Park  Ridge,  111., 
William  H.  Malone,  Mayor,  on  Dec.  2,  on  the 
proposed  paving  of  Cumberland,  Clifton,  Fair- 
view,  Stewart  and  Chester  Aves.,  and  3d  St. 
The  estimated  cost  of  these  improvements  is 
$80,000. 

The  Board  of  Local  Improvements  of  Pe- 
oria, 111.,  is  considering  an  ordinance  provid- 
ing for  the  construction  of  a  32-ft.  pavement 
on  North  St.,  from  Michigan  Ave.  to  McClure 
Ave.,  at  an  estimated  cost  of  $28,991.  Ross 
Canterbury  is  City  Engineer. 

The  Chicago,  Burlington  &  Quincy  Railroad 
Co.  has  agreed  to  the  plans  of  the  city  of 
Rockford,  111.,  for  the  paving  of  North  Water 
St.  The  city  plans  to  pave  a  number  of  other 
business  streets. 

The  Board  of  Local  Improvements  of  Pe- 
oria, 111.,  has  ordered  the  construction  of  cre- 
osoted  wood  block  pavement  on  Fulton  St., 
from  Adams  to  Franklin  St.  City  Engineer 
R.  J.  Canterbury  has  been  asked  to  furnish 
the  estimates  for  the  work. 

The  Board  of  Local  Improvements  of  Rock 
Island,  III,  has  decided  on  a  change  of  its 
original  course  for  the  paving  of  20th  St.,  to 
include  in  addition  to  the  portion  between  1st 
and  6th  Aves.,  the  block  south  of  6th  Ave.  It 
has  now  been  decided  to  pave  from  the  south 
line  of  7th  Ave.  to  70  ft.  north  of  the  south 
line  of  1st  Ave. 

Plans  have  been  formulated  by  the  Rich- 
woods  Township  Commissioners,  according  to 
advices  from  Peoria,  111.,  and  a  delegation  of 
residents  along  Prospect  Road  for  the  im- 
provement of  that  highway  from  the  end  of 
the  Grand  View  Drive  to  Knoxville  Ave.,  at 
Keller  Station.  The  plans  call  for  the  level- 
ing and  paving  with  the  best  grade  of  high- 
way gravel  a  distance  of  about  IV2  miles. 

N.  H.  Tunnicliff,  of  Davenport,  la.,  has 
been  selected  as  civil  and  construction  engi- 
neer on  extensive  paving  improvement  at 
Aledo,  111.  The  work  involved  will  be  the 
construction,  early  in  the  next  season,  of  from 
15  to  30  blocks  of  concrete  pavement  of  the 
Dolarway  type,  consisting  of  concrete  base 
with  a  waterproofing  coat  of  bitumen,  upon 
which  will  be  placed  a  wearing  surface  of  tor- 
pedo sand.  The  proposed  plan  comprises  the 
pavement  of  the  entire  business  district  and 
the  principal  residence  streets. 

Indiana. 

•{•Bids  will  be  reecived  until  11:30  a.  m., 
Dec.  9,  by  Board  of  Clay  County  Commission- 
ers, Ind.,  for  the  construction  of  gravel  roads 
in  Perry  and  Lewis  townships.  E-  A.  Staggs 
is  County  Auditor. 

•{•B'ds  w'"  be  received  until  10  a.  m.,  Dec. 
6,  by  Board  of  Tippecanoe  County  Commis- 
sioners, Lafayette,  Ind.,  for  the  construction 
of  three  gravel  roads,  (i.  W.  Baxter  is  Coun- 
ty Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec.  5, 
by  Board  of  Orange  County  Commissioners, 
Paoli,  Ind.,  for  tin-  construction  of  a  road  in 
I'aoli  Township.  A.  B.  I  lam  is  County 
Auditor. 

•{•Bids  will  be  received  until  noon,  Dec.  5, 
bj  Board  of  Pulaski  CounU  ( 'ommissiouers, 
VVinaniac,  Ind  ,  for  the  improvement  of  a  pub- 
lic highway.  W.  K.  Mttiiclicnliurg  is  County 
Auditor. 

•{•Bids  will  lie  received  until  In  ;i  m.,  Dec.  1. 
1  •  \   Board  of  Vermillion  County  Commission 


ers,  Newport,  Ind.,  for  the  construction  of  a 
gravel  road  in  Highland  Township.  H.  T. 
Payne  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec.  4; 
by  Board  of  Bartholomew  County  Commis- 
sioners, Columbus,  Ind.,  for  the  construction 
of  a  macadamized  road  in  Clifty  Township. 
P.  J.  Sater  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec.  4, 
by  Board  of  Bartholomew  County,  Columbus, 
Ind.,  for  the  construction  of  a  gravel  road  in 
Jackson  Township.  P.  J.  Sater  is  County 
Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec.  0, 
by  Board  of  Grant  County  Commissioners, 
Marion,  Ind.,  for  the  construction  of  two 
roads  in  Fairmount  Township ;  four  in  Mill 
Township,  and  one  in  Franklin  Township.  A. 
Y.  Stout  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
14,  by  Board  of  Harrison  County  Commission- 
ers, Corydon,  Ind.,  for  the  construction  of 
gravel  roads  or  macadam  roads  in  Boone  and 
Webster  townships.  William  Taylor  is  Coun- 
ty Auditor. 

The  Bucyrus- Vulcan  Steam  Shovel  Co.. 
which  is  constructing  a  new  plant  at  Evans- 
vill'e,  Ind.,  has  petitioned  the  Vanderburg 
County  Commissioners,  Evansville,  for  thr 
widening  of  the  Decker  road  from  30  ft.  to  50 
ft.,  between  Henderson  and  Red  Bank  roads. 

Plans  are  being  discussed  by  the  City  Coun- 
cil of  Goshen,  Ind.,  for  the  paving  of  Madison 
and  Pike  Sts.,  next  year. 

Steps  have  been  taken  by  the  Board  of 
Public  Works  of  Michigan  City,  Ind.,  to  pave 
parts  of  four  streets  next  season.  The  engi- 
neer has  been  instructed  to  prepare  plans  for 
brick,  asphalt,  asphalt  macadam,  and  creosote 
block  pavements  on  Baltimore,  from  Michigan 
St.  to  Chicago  St. ;  Spring,  from  Detroit  to 
Wood ;  Detroit,  from  Spring  to  Lafayette : 
Wabash,  from  Barker  Ave.  to  the  Earl  road. 

A  petition  has  been  filed  with  the  County 
Auditor,  Marion,  Ind.,  for  the  improvement 
of  the  Fankboner  road,  a  short  stretch  be- 
tween the  Wabash  pike  and  the  township  line. 
It  is  proposed  to  grade  the  road  and  cover  it 
with  crushed  stone. 

The  Town  Council  of  West  Terre  Haute. 
Ind.,  has  accepted  the  petition  for  the  paving 
of  National  Ave.,  from  Mcllroy  Ave.  to  6th 
St.,  and  has  ordered  the  engineer  to  prepare 
specifications  for  the  same. 

Allen  County  Engineer,  Ralph  Guenther. 
Fort  Wayne,  Ind.,  on  Jan.  10  will  report  to 
the  County  Commissioners  on  the  feasibility 
of  constructing  22  miles  of  stone  roads  in 
Lafayette  Township. 

Iowa. 

The  First  National  Bank  of  Council  Bluffs. 
Ia.,  has  offered  to  contribute  $1,000  to  a  cash 
fund  of  $10,000,  to  be  raised  for  the  improve- 
ment of  the  highways  in  that  section  of  the 

state. 

Kansas. 

®The  Midland  Construction  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
Fort  Scott,  Kans.,  for  the  paving  of  B,<rke 
St.,  between  6th  and  9th,  with  brick  at  the 
following  figures:  Curbing,  $.35  per  lin.  ft; 
excavation  work,  $.40  per  cu.  yd.;  brick  pav- 
ing, $1.45  per  yq.  yd.;  macadam  work,  $.55. 

Kentucky. 

James  S.  Caldwell  of  Paducah,  Ky..  chiet 
engineer  of  the  Jefferson  Davis  Highway 
Association,  has  started  surveying  the  pro 
posed  route  at  Benton,  Marshal  County,  after 
which  surveys  will  be  made  through  Caldwell. 
Crittenden,  I. yon  and  Trigg  Counties.  This 
road  will  run  through  western  Kentucky  for 
a  distance  of  300  miles  and  will  extend  from 
Bowling  Green  to  WicklifTe. 

Louisiana. 

According  to  advices  from  St.  Martinvillc. 
La.,  James  L.  Martin  has  asked  a  state  stir 
vcvor  to  come  there  and  survey  a  straight 
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>ad  from  St.  Martinville  to  New  Iberia,  re- 
ucing  the  distance  about  10  miles,  also  doing 
way  with  the  toll  of  $0.25  to  pass  in  the 
Ihite's  Cut-off. 

The  Caddo  Parish  police  jury,  Shreveport, 
,a.,  after  receiving  a  report  from  Engineer  J. 
'.  Bulen,  announced  the  completion  of  plans 
3  begin  active  work  by  the  middle  part  of 
lis  month  on  five  permanent  highways,  one 
f  them  to  extend  from  Shreveport  westward- 
y,  to  connect  with  a  good  road  expected  to 
e  built  by  the  Texans  eastwardly  from  Dal- 
is. 

Maryland. 

®The  Board  of  Awards  of  Baltimore,  Md., 
las  awarded  the  contract  for  paving  the 
treets  around  the  Fifth  Regiment  Armory  to 
he  F.  E.  Schneider  Paving  Co.,  for  $48,928. 
Che  Barber  Asphalt  Co.  submitted  the  next 
owest  bid  on  the  work. 

Massachusetts. 

The  Selectmen  of  Greenfield,  Mass.,  have 
teen  notified  by  the  State  Highway  Commis- 
ion  that  they  had  allotted  an  additional  $2,- 
100  for  the  highway  in  Greenfield  over  Shel- 
mrne  mountain.  The  Selectmen  recently  ap- 
iropriated  $800  for  this  road,  which  will  ex- 
end  from  Greenfield  to  North  Adams. 

Michigan. 

The  Common  Council  of  Flint,  Mich.,  has 
[ranted  the  petition  for  a  pavement  on  East 
Cearsley  St.,  from  East  to  Forest  St. 

The  City  Council  of  Kalamazoo,  Mich.,  con- 
emplates  paving  the  following  streets :  Doug- 
as  Ave.,  East  Ave.,  Portage  St.,  South  Bur- 
lick  St.,  West  Main  St.,  and  North  and 
south  West  Sts. 

The  Town  Council  of  Hamtramck,  Mich., 
las  decided  to  repair  Berress  and  Smith  Aves. 
or  the  winter  and  lay  a  new  pavement  in  the 
pring. 

Minnesota. 

The  city  engineer  of  Duluth,  Minn.,  has 
ubmitted  an  estimate  of  $127,852  as  the  cost 
if  paving  Railroad  St.,  from  Sixth  Ave.  west 
o  Garfield  Ave.,  with  sandstone,  to  the  City 
Ipuncil. 

Missouri. 

®The  Commissioners  of  East  Division  St. 
load  District,  Springfield,  Mo.,  have  award- 
id  the  contract  for  the  building  of  good 
oads  in  Greene  County,  approximating  five 
nd  one-half  miles,  to  J.  A.  M.  Lanier,  for 
10,500. 

®The  Metropolitan  Paving  Co.  has  been 
warded  a  contract  by  the  Board  of  Public 
Vorks  of  St.  Joseph,  Mo.,  for  re-surfacing 
nth  asphalt  the  brick  pavement  in  8th  St., 
/tessanie  to  Olive,  for  $1.50  per  sq.  yd.  At 
he  same  time  the  board  directed  its  secre- 
ary  to  advertise  for  bids  for  re-surfacing 
nth  asphalt  the  brick  pavement  in  Charles 
it,  Sixth  to  Eighth. 

Ordinances  have  been  adopted  by  the  Com- 
ion  Council  of  Carthage,  Mo.,  providing  for 
fie  paving  of  Main  St.,  from  2nd  to  5th  Sts., 
nd  3d  St.,  from  Maple  St.  to  Howard  St. 
lids  on  this  work  will  be  received  at  once. 

The  Commissioners'  Court  at  Carthage, 
lo.,  has  disposed  of  petitions  for  public 
oads  as  follows :  F.  L.  Hall,  et  al.  road, 
iewers  appointed ;  to  run  for  a  mile  on  the 
oundary  line  between  Sheridan  and  Madison 
'ownships,  beginning  one  mile  east  of  the 
orthwest  corner  of  Madison  Township  and 
unning  thence  east.  George  Williams,  et 
1.  road,  one  mile  long  in  Union  and  Jack- 
on  Townships,  continued  to  the  coming 
'ebruary  term  of  court.  T.  W.  Whitaker, 
t  al.  road,  county  surveyor  ordered  to  sur- 
ey,  mark  out  and  take  relinquishments  for 
Dad  to  run  east  and  west  a  half  mile  and 
0  rds.  long,  at  a  point  on  section  line  three 
files  southwest  of  Reeds.  S.  J.  Chitwood 
t  al.  road,  two  miles  long,  in  Galena  Town- 
hip,  continued  to  the  next  February  term 
>f  court. 

Nebraska. 

A  petition  for  the  repaving  of  Second  St. 
etween   St.  Joe  and  Burlington  Aves.,  has 


been  presented  to  the  City  Council  of  Hast- 
ings, Neb. 

The  City  Council  of  Hastings,  Neb.,  has 
granted  the  request  of  property  owners  to 
repave  Second  St.,  in  the  business  section. 
Brick  or  asphalt  will  be  the  material. 

New  Mexico. 

Chaves  County  Commissioner  W.  M.  At- 
kinson, Roswell,  N.  Mex.,  has  been  notified 
by  Territorial  Engineer  Charles  D.  Miller, 
that  Engineer  J.  W.  Lewis  will  take  a  corps 
of  engineers  in  the  field  at  once  to  set  the 
stakes  for  the  territorial  road  across  the 
Mescalero  sands  east  from  Roswell  to  the 
Texas  line.  Actual  construction  will  start 
at  once. 

New  *York. 

4*Bids  will  be  received  until  11a.  m.,  Dec.  6, 
by  Alfred  E.  Steers,  President  of  the  Borough 
of  Brooklyn,  New  York  City,  for  six  street 
improvement  contracts,  the  largest  being  No. 
4,  for  regulating  and  paving  with  asphalt  on 
a  concrete  foundation  the  roadway  of  Park 
Place,  from  Rochester  Ave.  to  Saratoga  Ave., 
together  with  all  work  incidental  thereto.  The 
Engineer's  estimate  of  the  quantities  is  as  fol- 
lows:  10,830  sq.  yds.  of  asphalt  pavement,  5 
years'  maintenance ;  1,500  cu.  yds.  concrete. 
The  time  allowed  for  the  completion  of  the 
work  and  the  full  performance  of  the  contract 
will  be  40  working  days.  The  amount  of  se- 
curity required  will  be  $6,000. 

The  survey  for  the  county  road  from 
Friendship,  through  Bolivar  to  the  Cattarau- 
gus County  line,  10  miles  south  of  Bolivar, 
N.  Y.,  has  been  completed  as  far  as  the  top 
of  the  East  Notch  Hill,  four  miles  north  of 
Bolivar.  The  rest  of  the  survey  will  be  com- 
pleted next  year,  when  the  work  of  building 
the  road  will  begin.  It  will  be  a  14-ft.  road 
with  a  4-ft.  shoulder  on  each  side,  and  is  to 
be  completed  in  1913. 

Ohio. 

•f»Bids  will  be  received  until  noon,  Dec.  1, 
by  Director  of  Public  Service,  Youngstown, 

0.  ,  for  furnishing  the  necessary  labor  and 
material  for  paving  South  Ave.  between 
Marion  Ave.  and  the  city  limits.  A  certified 
check  for  $500  must  be  filed  with  each  bid. 
W.  H.  McMillin  is  Clerk  of  the  Director. 

•J*Bids  will  be  received  until  noon,  Dec.  1, 
by  Director  of  Public  Service,  W.  H.  Mc- 
Millin, Clerk,  Youngstown,  O.,  for  furnish- 
ing the  necessary  labor  and  material  for  pav- 
ing Carlton  St.  and  grading  Clinton  St.  and 
Lawrence  St. 

Legislation  and  plans  are  about  completed 
by  the  City  Council  of  Hamilton,  O.,  for  the 
paving  of  Sycamore  St.,  from  Front  to  East 
Ave. ;  Ludlow  St.,  from  Fourth  to  East  Ave. ; 
Washington,  Walnut  and  Hanover  Sts.,  from 
Front  to  East  Ave. ;  North  and  South  C  St., 
and  North  D  St. 

Oregon. 

The  City  Council  of  McMinnville,  Ore.,  has 
passed  a  charter  amendment  providing  for  the 
issuance  of  bonds  to  the  amount  of  $30,000 
for  the  street  improvements. 

Judge  Calkins  of  the  Circuit  Court,  Med- 
ford,  Ore.,  has  sustained  the  legality  of  the 
$1,500,000  bond  issue  for  good  roads  sanc- 
tioned by  the  voters  of  Jackson  County,  Jack- 
sonville, Ore.,  on  Sept.  30. 

Pennsylvania. 

^•Bids  will  be  received  until  3  p.  m.,  Dec. 

1,  by  the  Borough  of  Wilkinsburg,  Pa.,  at  the 
office  of  Frease  &  Sperling,  Borough  Engi- 
neers, Carl  Bldg.,  Wilkinsburg,  Pa.,  for  the 
grading,  curbing  and  paving  with  vitrified 
paving  brick  of  Chestnut  St.,  from  Trenton 
Ave.  to  the  Pittsburg  city  line,  approximately 
830  sq.  yds.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  borough  engineers. 

®The  City  Council  of  Newcastle,  Pa.,  has 
awarded  the  contract  for  the  grading  of  Park 
Ave.  to  W.  H.  Marquis  for  $2,249.  The 
work  will  be  done  next  spring. 

®The  City  Council  of  Harrisburg,  Pa.,  has 
awarded  the  contract  for  the  paving  of  For- 


ster  St.,  from  Kith  to  17th  Sts.,  to  the  Cen- 
tral Construction  &  Supply  Co.,  for  $1.77  per 
sq.  yd.,  for  paving  and  $0.77  per  lin.  ft.  for 
curbing.  The  Barber  Asphalt  Co.  bid  $1.78 
and  $0.78  on  the  work. 

Tennessee. 

F.  G.  Phillips,  who  has  had  charge  of  the 
engineering  work  in  the  expenditure  of  $300,- 
000  for  good  roads  in  Sullivan  County,  1  enn., 
has  accepted  a  contract  to  do  the  engineering 
work  m  Monroe  County,  Tenn.,  where  a 
similar  sum  is  to  be  expended  in  the  con- 
struction of  a  system  of  public  highways. 
Preliminary  survey  will  begin  Dec.  10.  Mad- 
isonville  is  the  county  seat  of  Monroe  County. 

Texas. 

®The  City  Commission  of  Dallas,  Tex.,  has 
awarded  the  contract  for  the  paving  with 
pine  blocks  that  portion  of  Houston  St.  be- 
tween Commerce  St.  and  the  Dallas-Oak  Cliff 
viaduct,  to  J.  A.  Gregory,  for  $3.14  per  sq. 
yd.,  or  a  lump  sum  of  $10,048.  At  the  same 
time  the  Commission  let  the  contract  for  the 
paving  with  bitulithic  of  Carroll  Ave.,  be- 
tween Elm  St.  and  East  Side  Ave.,  to  the 
Texas  Bitulithic  Co.,  for  $2.30  per  sq.  yd., 
or  a  lump  sum  of  $2,793. 

®The  City  Board  of  Commissioners,  Abi- 
lene, Tex.,  has  contracted  with  Womack  & 
Barnett  of  that  city  for  paving  of  North  2nd 
St.  The  contract  calls  for  asphalt  macadam 
at  a  cost  of  $1.25  per  sq.  yd. 

The  City  Commissioners  of  Dallas,  Tex., 
have  rejected  all  bids  received  recently  for 
the  paving  of  10th  St.,  from  Lancaster  to 
Polk,  Oak  Cliff.  The  Commissioners  passed 
ordinances  levying  assessments  for  paving 
Hickory,  between  Harwood  and  Chestnut ; 
South  Blvd.,  from  Holmes  to  Ervay ;  Main, 
from  Houston  to  Water;  Pennsylvania  Ave., 
from  Holmes  St.  to  Colonial  Ave.;  Griffin, 
from  Cochran  to  the  Texas  &  Pacific  Railway. 

A  petition  has  been  presented  to  the  Com- 
missioners' Court  of  Grayson  County,  Sher- 
man, Tex.,  by  taxpayers  of  the  Sherman 
precinct  asking  for  an  election  in  the  pre- 
cinct to  determine  whether  or  not  bonds  in 
the  amount  of  $400,000  for  the  purpose  of 
constructing  good  roads  shall  be  issued.  It 
is  probable  the  election  will  be  held  Dec.  5. 

The  Commissioners'  Court  of  Limestone 
County,  Groesbeck,  Tex.,  has  ordered  an  elec- 
tion to  be  held  in  certain  parts  of  Precinct 
No.  4,  on  Dec.  16,  to  vote  on  the  issuance 
of  bonds  for  good  roads  in  territory  as  called 
for  in  the  petition.  Precinct  No.  4  includes 
the  city  of  Mexia. 

The  Hopkins  County  Commissioners  and 
the  City  Commissioners,  Sulphur  Springs, 
Tex.,  are  planning  on  paving  the  public  square 
of  the  city. 

The  City  Commissioners  of  Palestine,  Tex., 
have  granted  a  petition  presented  by  the 
Young  Men's  Business  League  asking  for  the 
construction  of  a  5-ft.  sidewalk  to  the  north 
of  the  new  bungalow  recently  erected  on  the 
site  of  the  old  fire  house.  The  walk  will  ex- 
tend from  Sycamore  to  Magnolia  Sts. 

Preliminary  engineering  work  to  drawing 
up  plans  and  specifications  for  the  paving  and 
curbing  of  the  Houston  Heights  Blvd.,  has 
been  begun  bv  Consulting  Engineers  Howe  & 
Wise,  First  Nat.  Bank  Bldg.,  Hopston,  Tex., 
who  have  the  contract  to  superintend  the  im- 
provements contemplated  in  the  recently  au- 
thorized issue  of  $180,000  worth  of  bonds. 
The  city  authorities  of  Houston  Heights  be- 
lieve it  will  be  possible  to  let  the  contract  and 
get  the  construction  work  under  way  before 
January. 

Petitions  are  being  circulated  in  the  city  of 
Orange,  Tex.,  and  the  county,  to  be  presented 
to  the  Commissioners'  Court,  Orange,  asking 
for  the  calling  of  an  election  to  permit  the 
taxpayers  to  vote  on  the  issuance  of  $250,000 
good  road  bonds  at  the  earliest  possible  date. 

The  Commissioners'  Court  of  Cherokee 
County.  Rusk,  Tex.,  has  ordered  an  election 
for  Jan.  6,  1912,  for  the  purpose  of  votinar  on 
the  issuance  of  bonds  to  the  amount  of  $50,- 
000  for  the  building  of  good  roads. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Utah. 

Bids  were  recently  received  at  Salt  Lake  City, 
Utah ;  G.  F.  McGonagle,  City  Engineer,  for 

Paving  Extension  No.  68,  from  P.  J.  Moran 

(1),  and  Strange  &  McGuire  (2),  as  fol- 
lows : 

(1)  (2) 

Abutters'  Portion.     Quantities.  Price.  Price. 

Excavation,  cu.  yds             9,916.3  $     .80  $  .85 

Cement    curbing,  steel 
reinforced :' 

6"xl6"  lin.  ft                           284.00  .90  .90 

f>"xl6"  cvd.,  lin.  ft                  558.06  1.20  1.25 

6"xl6"     incl.     30"  gutter, 

lin.  ft                                   280.00  1.50  1.48 

Cement  curbing,  plain: 

6"xl6"  lin.  ft                           497.00  .60  .63 

6"xl6"  incl.  21"  gutter,  lin. 

ft                                        292.00  .95  .96 

6"xl6"     incl.     21"  gutter, 

cvd.,  lin    ft                        216.68  1.25  1.25 

6"xl6"  incl.     30"  gutter, 

lin.  ft                                 5,998.00  1.15  1.1S 

6"x24"  lin.  ft                           140.00  .75  .73 

6"x24"  incl.     30"  gutter, 

lin.  ft                                   520.00  1.23  1.35 

False  curb  and  14"  gut- 
ter, lin.  ft                            90.00  .95  1.05 

False  curb  and  .20"  gut- 
ter, lin.  ft                              50.00  1.10  1.25 

Curb,  false  curb  and  14" 
gutter  with  C.  I.  cover, 

lin.  ft                                     90.00  4.50  4.55 

Curb,  false  curb  and  20" 
gutter  with  C.  I.  cover, 

lin.  ft                                   55.00  4.50  4.75 

Curb,  false  curb  and  14" 
gutter    with  reinforced 

concrete  cover,  lin.  ft.. .     460.00  3.30  3.85 
Curb,  false  curb  and  20" 
gutter    with  reinforced 

concrete  cover,  lin.  ft...     251.00  3.35  3.85 

30"  gutter,  lin,  ft                1,684.97  .70  .65 

Asphalt,  including  foun- 
dation, sq.  yds  18,317.44  2.50  2.48 

Concrete,   6"     thick,  sq. 

yds                                   1,633.17  2.10  2.10 

Cement    walk,    4"  thick, 

sq.  ft                                 4,526.00  .16  .15 

10"xl6"    waterway  com- 
plete, lin.  ft                        301.54  2.55  2.50 

10"x20"    waterway  com- 
plete, lin.  ft                          258.89  2.80  2.75 

C.  O.  box  16"  wide,  A.  F. 

cover  .'                       11  23.00  24.00 

C.  O.  box  20"  wide,  A.  F. 

cover                                     11  27.00  28.00 

Fur.  and  lay.  vitr.  pipe: 

8"  diam.,  lin.  ft                       16  .45  .40 

6"  diam.,  lin.  ft                       12.5  .40  .35 

4"  diam.,  lin.  ft                       36.0  .32  .30 

Const,  grating  inlet                  5.0  20.00  22.00 

Reset  brick  M.  H.  cover..       33.0  5.00  5.00 

Bldg.  V.  B.  C.  I.  cover...  12.0  36.00  40.00 
Fur.  and  set.  flume,  M.  ft. 

B.  M                                         .32  45.00  45.00 

Fur.  and  set.  G.  T.  4"x6". 

lin.  ft                                 189.00  .20  .20 


Fur.  and  set.  G.  T.  4"xl0", 

lin.  ft   553.2  .30  .27 

Resetting  flumes,  lin.  ft..  93.00  .20  .50 

Removing  trees: 

6"  or  less  in  diam   1  3.70  3.75 

6"  to  1'  in  diam   6  5.25  5.50 

1'  and  over  in  diam   66  7.50  7.50 

Total  abutters'  portion.  $75,580  $76,333 

City's  Portion: 

Exc,  cu.  yds   9,916.3    $     .80  $  .85 

Asphalt,   including  foun- 
dation, sq.  yds   4,934.65       2.50  2.48 

Total  city's  portion   $20,269  $20,666 

Total  amt.  of  contract.  $95,849  $96,999 

Washington. 

^•Bids  will  be  received  until  5  p.  m.,  Dec. 
16,  by  I.  N.  Holmes,  City  Clerk,  Olympia, 
Wash.,  for  the  construction  of  concrete  side- 
walks from  4th  to  5th  'Sts. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  for  the 
construction  of  concrete  walks  on  N.  &  W. 
77th  St.,  et  el.:  R.  W.  Fenn,  $6,554;  J.  S. 
Kenyon,  $7,079;  Krogh  &  Jessen,  1418  24th 
Ave  E.,  $5,779;  De  Flong  &  Heltborg,  $5,953; 
D.  H.  Traphagen,  $6,075,  and  Geo.  Hansen, 
$5,845. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  Nov.  17, 
for  the  planking  of  5th  Ave.  S.,  et  al. :  Han- 
sen &  Co.,  $9,931;  John  L.  Stanley,  $10,143; 
De  Flang  &  Heltborg,  2302  E.  Pike  Ct.  E.,  $8,- 
920;  Elmer  Johnson,  $9,340;  Haydon  &  Son, 
$9,  539 ;  L.  H.  Goerig,  $9,252. 

The  city  of  Hoquiam,  Wash.,  is  considering 
the  paving  of  11th  St. 

It  is  planned  to  construct  a  12-mile  ma- 
cadam highway  connecting  Milton,  Freewater 
and  Walla  Walla,  Wash.,  half  to  be  built  by 
Umatilla  County  and  half  by  Walla  Walla 
County.  The  Oregon  part  will  be  built  by 
farmers,  who  are  to  haul  the  rock  to  and 
from  the  crusher  furnished  by  the  county. 
Walla  Walla  County  will  construct  its  end 
under  the  state  aid  law.  This  is  to  be  the 
first  step  toward  the  construction  of  a  ma- 
cadam road  100  miles  long  from  one  end  of 
the  valley  to  the  other,  from  Dayton,  Wash., 
to  Pendleton,  Ore.,  through  Walla  Walla. 

The  State  Highway  Commission,  Olympia, 
Wash.,  has  accepted  the  report  of  Highway 
Commissioner  W.  J.  Roberts,  which  requires 
the  Great  Northern  Railwav  Co.  to  build  a 


10-ft.  roadway  from  Wenatchee  up  the  Cc 
lumbus  River  for  a  distance  of  13.8  miles  t 
replace  State  Road  No.  10,  which  the  rai! 
road  wants  for  its  right-of-way  up  the  rive 
into  the  Okanogan  country.  The  new  roa 
will  cost  the  railroad  about  $125,000. 

Wisconsin. 

The  Waukesha  County  Board,  Waukeshj 
Wis.,  has  adopted  three  resolutions  relativ* 
to  the  improvement  of  the  county  highway 
during  the  year  1912.  These  authorize  th 
chairman  to  appoint  a  committee  of  five  t< 
devise  a  prospective  county  highway,  th 
board  to  elect  a  county  highway  commission 
er,  and  the  committee  on  salaries  to  recom 
mend  the  salary  to  be  paid  the  commissioner 

The  City  Council  of  Portage,  Wis.,  hal 
accepted  the  report  of  the  Board  of  Publii 
Works  recommending  a  vitrified  brick  pave 
ment  on  portions  of  De  Witt,  Oneida  an< 
Wisconsin  Sts.  The  pavement  will  extern 
from  Pleasant  St.  north  from  the  M. 
church  on  De  Witt  St.  to  Oneida  St.,  west 
direct  to  the  Milwaukee  road  depot,  and  or 
Wisconsin  St.,  from  Ketchum  &  Parry's  anc 
Helmann's  barber  shop  to  the  Wisconsin  anc 
De  Witt  St.  bridge. 

The  City  Council  of  De  Pere,  Wis.,  has 
granted  a  petition  of  property  owners  asking 
for  the  paving  of  Main  St.  to  5th,  5th  St. 
south  of  Main  to  Grant,  4th  St.,  south  oi 
Main  to  Grant,  and  Grant  St.,  from  4th  west 
to  the  C.  &  N.  W.  depot. 

The  Common  Council  of  West  Allis,  Wis., 
has  adopted  a  resolution  declaring  it  neces- 
sary to  grade  and  pave  with  a  bituminous 
covering  on  a  concrete  foundation  of  Na- 
tional Ave.,  from  the  east  limits  of  the  city 
on  48th  Ave.  to  51st  Ave.,  and  from  53d 
to  75th  Aves.  Sidewalks  are  to  be  laid  where, 
needed  and  stone  and  cement  curbing  to  be 
put  in. 

Canada. 

The  municipality  of  Edmonds,  B.  C,  will; 
shortly  vote  upon  the  passing  of  a  by-law  pro- 
viding for  the  construction  of  a  sidewalk  at' 
a  cost  of  $10,000. 

A  by-law  was  recently  submitted  to  the  City 
Council  of  Vancouver,  B.  C,  providing  for! 
the  laying  out  and  improving  the  Mountain 
View  cemetery  at  a  cost  of  $20,000. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 


Arkansas. 

®A  tentative  contract  has  been  made  with 
the  Strauss  Bascule  Bridge  Co.,  Chicago,  111., 
and  the  Romheld  Construction  Co.,  of  Chi- 
cago, who  submitted  a  joint  proposal  offering 
to  construct  the  proposed  free  bridge  over  the 
Arkansas  River  at  Pine  Bluff,  Ark.,  for  $675,- 
000. 

Advices  from  Jasper,  Ark.,  state  that  a  mod- 
ern bridge  is  to  be  erected  over  one  of  the 
rivers  in  Newton  County. 

California.  . 

•{■Bids  are  being  received,  according  to  re- 
ports, by  T.  T.  C.  Gregory,  President  of  the 
Sacramento-Woodland  Ry.,  Woodland,  Cal. 
for  the  construction  of  a  10,000  ft.  trestle  in 
the  Yolo  basin. 

®Board  of  Stanislaus  County  Supervisors, 
Modesto,  Calif.,  has  awarded  the  contract  for 
the  construction  of  the  Ripon  bridge  trestle  to 
the  Pacific  Construction  Co.  at  $5,893.  Other 
bids  were  as  follows:  Ross  Construction  Co., 
$0.'_'I7;  Ifoyt  Bros.,  $6,443. 

®The  contract  for  the  construction  of  a 
bridge  over  the  main  lateral  of  the  Turlock 
Irrigation  District  near  Hickman,  Cal.,  has 
been  awarded  by  the  Hoard  of  Stanislaus 
1  Otttlty  Supervisors,  Modesto,  Cal.,  to  Fines 
Green!  Modest.,,  Calif.,  at  $3,300.  Other  bid- 
d'is  were  ll'ivt  Bros.,  $3,715;  Ross  Construc- 
tion Co.,  $3,740;  Pacific  Construction  Co., 
$3,053. 

The  lowest  hid  received  for  the  construction 


of  a  reinforced  concrete  arch  bridge  across 
the  Arroyo  Seco  at  Ave.  20,  Los  Angeles, 
Calif.,  was  that  of  $33,973  by  Robert  Beyrle. 
Other  bids  received  were  Mercereau  Bridge  & 
Construction  Co.,  $34,431 ;  S.  M.  Kerns,  $34,- 
918. 

A  petition  has  been  filed  with  the  City  Clerk 
of  San  Diego,  Cal.,  asking  for  the  construc- 
tion of  a  concrete  bridge  over  the  canyon  on 
Woolman  Ave.  near  33d  St.,  to  replace  the  old 
wooden  structure. 

Connecticut. 

It  has  been  announced  by  II.  W.  Reynolds, 
East  Haddam,  Conn.,  that  plans  for  the  bridge 
across  the  Connecticut  river  connecting  the 
Haddams  are  so  far  advanced  that  the  expec- 
tations of  the  commission  in  charge  of  the 
structure  now  is  that  bids  will  be  called  for 
about  January  1.  Several  conferences  have 
been  held  with  the  Hartford  and  New  York 
Transportation  company  in  regard  to  the  draw 
in  the  proposed  bridge,  and  there  promises  to 
be  no  hitch  on  that  matter.  The  river  is  very 
deep  at  the  point  selected  for  the  bridge,  and 
it  is  found  that  a  single  draw  of  200  feet  will 
lie  sullicicut.  When  the  details  are  arranged 
and  the  nlans  nerfected  liny  must  be  submit 
led  to  the  navy  department  of  the  United 
Slates  government  for  approval. 


Florida. 

•{•Rids  will  In'  received  until  l<>  a   m.,  Dec. 
0,  by  Board  of  Duval  County  Commissioners, 

♦I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Jacksonville,  Fla.,  for  furnishing  and  placing 
6-ft.  corrugated  iron  culvert  on  New  York 
Ave.  near  county  line;  also  for  furnishing  and 
erecting  two  reinforced  concrete  culverts  24 
ft.  long  over  Trut  Creek  at  Dinsmore  on 
Kings  Road.  Plans  and  specifications  are  on 
file  with  Gail  L.  Barnard,  County  Engineer,  9 
Court  House,  Jacksonville,  Fla. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
6,  by  Board  of  Duval  County  Commissioners, 
Jacksonville,  Fla.,  for  the  construction  of  a 
reinforced  concrete  bridge  over  Goodby's 
Lake  on  John  Anderson  Highway.  Plans  and 
specifications  are  on  file  with  Gail  L.  Barnard, 
County  Engineer,  Room  9,  Courthouse,  Jack- 
sonville, Fla. 

•{•Bids  will  be  received  until  10  a.  m..  Dec. 
6,  by  Board  of  Duval  County  Commissioners, 
Jacksonville,  Fla.,  for  furnishing  and  erecting 
complete  two  reinforced  concrete  culverts  24 
ft.  long  over  Trout  Creek  at  Dinsmore  on  the 
Kings  Road.  Plans  and  specifications  may  be 
had  of  Gail  L.  Barnard,  County  Engineer.  All 
bids  must  be  addressed  to  C.  W.  Fllis,  Chair- 
man of  the  Roard. 

Georgia. 

«T»Bids  will  be  received  until  3  p.  in.,  Dec.  1, 
by  Chairman  of  the  Street  Committee,  at  the 
office  of  R.  M.  Clayton.  Chief  of  Construc- 
tion, Atlanta.  (!a.,  for  moving  frame  buildings 
for  the  widening  of  Marietta  St.  from  the 
bridge  over  the  Western  &  Atlantic  R.  R. 
north  to  the  city  limits.    Plans  and  speeilica- 
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>ns  may  be  had  of  the  Chief  of  Construc- 
)n. 

Idaho. 

®The  contract  for  the  construction  of  a 
ooden  bridge  88  ft.  long  and  10  ft.  wide 
sting  on  concrete  abutments  and  spanning 
idian  Creek,  near  Kuna,  on  the  railroad  in 
da  County,  Ida.,  has  been  let  to  the  North 
acific  Construction  Co.,  Overland  Bldg., 
oise,  Idaho,  at  $600.    Bids  were  opened  Nov. 

;. 

The  Bridge  Commission,  according  to  ad- 
ices  from  Mountainhome,  Idaho,  has  rejected 
11  'bids  for  the  construction  of  the  proposed 
ilmore-Ovvyee  bridge  at  Loveridge  and  new 
snders  will  be  advertised  for.' 

Illinois. 

®The  contract  for  the  construction  of  the 
lew  steel  bridge  for  the  Peoria,  St.  Louis  & 
Northwestern  Ry.,  across  the  Illinois  River,  12 
niles  south  of  Peoria,  111.,  has  been  let  to  the 
Jnion  Bridge  &  Iron  Co.,  Kansas  City,  Mo. 
the  cost  of  the  work,  which  will  necessitate 
.bout  one  year  for  completion,  is  estimated 
,t  about  $300,000. 

®The  Milwaukee  Bridge  Co.,  Milwaukee, 
Vis.,  has  been  awarded  the  contract  by  the 
?eoria,  St.  Louis  &  Northwestern  for  the 
instruction  of  a  viaduct  over  South  Adams 
>t.,  the  Kickapoo  Creek  and  the  lines  of  the 
I  &  P.  U.,  and  W.  &  P.  T.  Ry.  Company's 
ine  near  the  village  of  Bartonville  southwest 
if  Peoria,  111.,  at  a  cost  of  approximately  $40,- 
'00. 

Indiana. 

•J*Bids  will  be  received  until  10  a.  m.,  Dec. 
I  by  Board  of  Henry  County  Commissioners, 
Newcastle,  Ind.,  for  the  construction  and  re- 
air  of  several  bridges.  W.  L.  Risk  is  County 
Auditor. 

•$*Bids  will  be  received  until  2  p.  m.,  by 
loard  of  Jasper  County  Commissioners, 
{.ensselaer,  Ind.,  for  the  construction  of  three 
teel  bridges.  J.  N.  Leatherman  is  County 
Luditor. 

Iowa. 

*£»Bids  will  be  received  until  1 :30  p.  m.,  Jan. 
I  bv  E.  G.  Smeltzer,  Union  County  Auditor, 
'reston,  la.,  for  furnishing  the  necessary  labor 
nd  material  for  the  construction  of  all  bridges 
n  the  county  during  the  year  of  1912.  Bids 
.re  to  be  made  in  accordance  with  plans  and 
pecifications  on  file  in  the  auditor's  office. 
Vlso  a  separate  bid  for  all  structural  material 
nd  for  3-in.  Oregon  fir  flooring  per  M.  and 
or  Red  Cedar  and  steel  piling  A.  B.  &  C.  per 
ineal  foot.  All  material  to  be  priced  F.  O.  B. 
Jnion  County,  also  in  place.  Also  proposals 
or  the  erection  of  cement  culverts  or  bridges 
ver  6  ft.  in  length  and  cement  or  concrete 
butments  under  bridges  as  ordered,  on  a  cost 
lus  percentage  basis. 

Bids  will  be  received  until  Dec.  20  by  M.  J. 
Collins,  Crawford  County  Auditor,  Denison, 
a.  (readvertisement  of  bids  received  and  re- 
acted Nov.  25)  for  the  construction  of  county 
ridges  for  the  year  of  1912. 

Kansas. 

®The  Kansas  City  Terminal  Co.  has  let  the 
ontract  to  the  Missouri  Valley  Bridge  &  Iron 
Vorks,  Leavenworth,  Kan.,  for  the  construc- 
ion  of  the  foundation  and  piers  for  the  pro- 
losed  new  Blue  River  bridge  at  Sheffield,  Mo. 
["he  work  will  require  an  expenditure  of  ap- 
.roximately  $30,000. 

Massachusetts. 

No  opposition  to  the  proposed  changes  in 
he  present  approved  plans  for  alterations  in 
he  Chelsea  Bridge  were  developed  at  the  hear- 
ng  in  the  United  States  engineers'  office  at  25 
5emberton  Sq.,  Boston,  Mass.  These  changes, 
iroposed  by  the  city  of  Boston,  include  an 
ipening  of  250  ft.  in  two  draws  of  125  ft. 
:ach,  instead  of  one  passage  of  60  ft.,  as  at 
iresent.  This  plan  puts  the  new  Boston  open- 
ng  near  the  center  of  the  bridge.  Boston  is 
equired  to  dredge  out  the  320  ft.  covered  by 
ts  new  channels  and  fenders  to  a  depth  of  30 
t.  The  plans  will  be  sent  at  once  to  Wash- 
ngton  for  approval. 


Michigan. 

®The  contract  for  the  construction  of  the 
substructure  for  the  proposed  Johnson  St. 
bridge,  Saginaw,  Mich.,  has  been  let  to  N. 
Sager,  Whitney  &  Wells,  at  their  bid  of  $35,- 
354.  Bids  for  the  work  were  opened  Nov.  17, 
by  Board  of  Public  Works. 

®The  Department  of  Public  Works,  accord- 
ing to  information  received  from  Detroit, 
Mich.,  has  awarded  a  contract  to  the 
Detroit  Dredging  Co.,  for  destroying  and 
rebuilding  a  stone  pier  in  the  Belle 
Isle  bridge,  and  work  will  be  started  im- 
mediately. The  defective  pier  supports  one 
end  of  the  snan  north  of  the  draw.  Piles  75 
feet  long  will  be  driven  in  on  each  side  and 
capped  with  heavy  oak  timbers.  Across  these 
will  be  laid  a  large  steel  beam,  2  ft  wide  and 
60  ft.  long.  Hydraulic  jacks,  each  capable  of 
lifting  50  tons,  will  rest  on  this  beam  and  sup- 
port the  end  of  the  bridge  span.  It  is  es- 
timated that  the  weight  on  these  jacks  will  be 
about  135  tons.  The  contract  calls  for  the  com- 
pletion of  the  work  bv  May  1,  but  only  about 
20  working  days  will  be  needed.  The  pier 
will  be  torn  down  only  to  the  water  level  and 
be  rebuilt  in  the  same  form  as  now  with  the 
probable  substitution  of  concrete  in  the  center. 

The  Board  of  Public  Works,  Detroit,  Mich., 
has  approved  the  plans  for  the  construction  of 
a  new  bridge  which  is  to  be  erected  by  the 
Michigan  Central  over  the  company's  tracks 
on  Sandwich  St.  The  original  plans  were  for 
a  bridge  250  ft.  in  length  in  order  to  provide 
for  half  a  dozen  tracks.  It  is  proposed  now 
to  fill  in  most  of  the  space,  leaving  only  a  16- 
ft.  span  for  one  track.  The  plan  for  a  steel 
and  concrete  bridge  45  ft.  wide  over  the  16-ft. 
span  was  approved  with  the  stipulation  that 
the  company  agree  to  maintain  the  roadway 
for  the  approaches  on  either  side,  a  distance  of 
250  ft.  in  all. 

An  election  was  held  Nov.  27  at  Vassar, 
Mich.,  to  vote  on  the  matter  of  improving  the 
old  bridge  at  Huron  Ave.  over  Cass  River  or 
replacing  it  with  a  new  structure.  If  the 
voters  favored  the  proposition,  the  township 
will  be  bonded  for  $10,000  and  work  will  be- 
gin on  the  bridge  as  soon  as  the  river  is 
frozen  so  traffic  can  cross  on  the  ice. 

Minnesota. 

The  Great  Northern  Bridge  Co.,  Minne- 
apolis, Minn.,  which  was  recently  awarded  the 
contract  for  the  construction  of  the  new 
bridge  across  the  Moose  Horn  River  in  Moose 
Lake,  Minn.,  at  $3,500.  is  preoaring  to  start 
actual  work.  The  bridge  will  be  50-ft.  span, 
with  concrete  floor  and  abutments  with  steel 
span  and  steel  plate  girders.  The  bridge  is  to 
be  completed  this  fall. 

Action  on  the  specifications  for  the  Crystal 
Bay  bridge  in  Hennipin  County  has  been  held 
up  bv  the  Board  of  County  Commissioners, 
Minneapolis,  Minn.,  on  account  of  a  tie  vote 
on  the  width  of  the  structure.  An  appropria- 
tion of  $30,000  was  made  by  the  tax  levy  board 
to  build  the  bridge  next  year.  The  money  is 
available  Jan.  1  and  the  board  plans  to  be 
ready  to  award  the  contract  early  in  January 
so  the  work  may  be  done  while  the  bay  is 
frozen.    Frank  Haycock  is  County  Surveyor. 

It  has  been  decided  by  the  officials  of  the 
Northern  Pacific  Ry.  Co.,  according  to  ad- 
vices from  Duluth,  Minn.,  to  rebuild  t  >e 
Grassy  Point  Bridge  instead  of  making  repairs 
as  at  first  planned.  The  war  department 
authorized  the  company  at  that  time  to  build 
a  draw  on  concrete  abutments,  giving  two  175- 
ft.  spans  and  a  clearance  of  12  ft.  above  low 
water.  The  old  draw  consisted  of  two  110-ft. 
spans  and  a  clearance  of  but  4%  ft.  above  low 
water.  H.  E.  Stevens,  St.  Paul,  Minn.,  is  En- 
gineer of  Bridges  of  the  railroad. 

Mississippi. 

CiThe  City  Council  of  Vicksburg,  Miss.,  has 
finally  decided  to  concur  in  the  action  of  thv. 
Board  of  Supervisors  in  letting  the  contract 
for  constructing  the  concrete  arch  bridge  over 
the  Glass  Bavou  to  the  Roberts  Construction 
Co.  at  $14,999. 


Missouri. 

®The  Kansas  City  Terminal  Co.,  J.  V.  Han- 
na,  Chief  Engineer,  Kansas  City,  Mo.,  has 
awarded  the  contract  for  the  construction  of 
the  McGee  St.  viaduct,  part  of  the  Union 
Station  and  Terminal  plan,  to  the  W.  1' 
Carmichael  Construction  Co.,  at  about  $40,000. 
J.  L.  Darnell,  formerly  city  engineer  of  Kan- 
sas City,  is  the  representative  of  the  construc- 
tion company  at  that  place. 

It  has  been  announced  that  a  public  hearing 
on  all  pending  free  bridge  bills  will  be  had  at 
a  soecial  session  of  the  City  Council,  St.  Louis 
Mo. 

The  County  Court,  Carthage,  Mo.,  has  in- 
structed the  highway  engineer  to  submit  plans 
and  specifications  and  estimates  of  the  cost  of 
constructing  three  bridges  in  Jasper  County  as 
follows :  The  Johnson  bridge  across  Turkey 
creek  in  Galena  township,  near  the  north-and- 
south  section  line  road  at  a  point  two  miles 
southeast  of  Zincite,  IV2  miles  northwest  of 
the  northwest  corner  of  the  city  limits  of  Jop- 
lin  and  bVz  miles  northwest  of  the  Connor 
hotel  in  Joplin.  The  Purcell  bridge  across 
North  Fork  in  Duval  township,  a  mile  due 
north  of  Purcell;  the  Moss  Springs  bridge 
across  Jenkins  creek,  in  Union  township,  at 
a  point  on  the  Joplin  Seventh  street  road  two 
miles  east  of  the  Carthage  Grand  avenue  road. 
Montana. 

•{•Bids  will  be  received  until  Dec.  16,  bv 
Board  of  Lincoln  Countv  Commissioners,  Lib- 
by,  Mont.,  for  the  construction  of  three  steel 
bridges  over  the  Kootenai  River,  one  at  Libby, 
Troy  and  Retford.  The  bids  for  the  bridges 
are  to  be  made  conditional  upon  congress 
granting  permission  to  bridge  the  river,  which 
is  a  navigable  stream,  and  also  upon  the  sale 
of  the  bonds. 

Nebraska. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec.  2, 
by  County  Board,  at  the  office  of  J.  J.  Sazama, 
Howard  County  Clerk,  St.  Paul,  Nebr.,  for 
furnishing  materials,  erecting  and  repairing  all 
county  bridges  required  by  the  county  for  one 
year,  beginning  January  1,  1912,  and  accord- 
ing to  plans  and  specifications  on  file  with  the 
said  County  Clerk ;  also  to  furnish  in  place, 
per  foot,  red  cedar  piling,  8-in.  tops  and  all 
lengths  from  8  to  32  ft. ;  also  to  furnish 
bridge  plans  fir,  16  ft.  and  longer,  laid  down 
in  St.  Paul;  also  price  per  M  for  both  tearing 
and  putting  in  old  lumber;  also  price  per  M 
for  furnishing  and  putting  in  new  lumber.  Bids 
should  be  made  separately  for  each  of  the 
above  items.  Each  bidder  must  accompany 
bids  with  certified  check  or  cash  for  SI'111. 

•{•Bids  will  be  received  until  Dec.  23.  by 
Board  of  Adams  County  Supervisors,  Has- 
tings, Nebr.,  for  the  construction  of  the  county 
bridges  during  1912. 

It  has  been  voted  by  citizens  of  Castle  Rock 
and  High  precincts,  according  to  advices  fro... 
Gering,  Nebr.,  to  construct  a  bridge  over  the 
North  Platte  River  at  McGrew. 

New  Jersey. 

®Board  of  Gloucester  County  Freeholders, 
Woodbury,  N.  J.,  has  awarded  the  contract  for 
the  construction  of  a  bridge  over  the  river  at 
Mt.  Royal  to  the  Owego  Bridge  Co.,  Owego, 
N.  Y.,  at  $7,169. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec. 
7,  by  Department  of  Bridges,  A.  J.  O'Keefee, 
Commissioner,  13-21  Park  Row,  New  York- 
City,  for  furnishing  and  delivering  galvanized 
wire  rope  to  the  Queensboro  bridge. 

•{•Bids  will  be  received  until  8  p.  m..  Dec. 
18,  by  Board  of  Public  Works,  Fulton,  N.  Y., 
for  the  construction  of  a  concrete  steel  bridge 
across  the  Oswego  River  at  Broadway,  Fulton, 
according  to  plans  and  specifications  prepared 
by  the  Concrete  Steel  Engineering  Co.,  New 
York  City.  J.  A.  Foster  is  President  of  the 
Board. 

Ohio. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
15,  bv  Board  of  Stark  Countv  Commissioners, 
Canton,  O.,  for  the  construction  of  a  new  lift 
bridge  over  the  Canal  at  Main  St..  Massilon,  O. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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•J«Bids  will  be  received  until  noon,  Dec.  5,  b,r 
Director  of  Public  Service,  J.  R.  Cowell,  To- 
ledo, O.,  for  the  necessary  labor  and  material 
for  the  construction  of  a  two  leaf  rail  bascule 
bridge  across  the  Maumee  River  at  Cherry  St., 
Toledo.  Plans  and  specifications  for  the  work 
are  on  file  with  Chief  Engineer  of  the  Depart- 
ment of  Public  Service,  the  Valentine  Bldg., 
Toledo,  O. 

®The  contract  for  the  construction  of  re- 
pairs to  the  Third  St.  bridge  has  been  let  by 
the  Board  of  County  Commissioners,  Zanes- 
ville,  O.,  to  the  Mt.  Vernon  Bridge  Co.,  at  its 
bid  of  $3,497.  The  work  is  to  be  completed 
by  Feb.  1,  1912,  and  the  bridge  will  likely  be 
closed  to  traffic  for  four  weeks.  The  bridge 
will  have  to  be  rebuilt  with  the  exception  of 
the  pier,  the  abutments  and  the  turning  ma- 
chinery. Other  bids  submitted  were :  G.  W. 
Lane,  Newark,  one  plan  for  $3,550,  and 
another  for  $3,871 ;  J.  L.  Mercer,  $3,850. 

Cuyahoga  County  Commissioners,  Cleveland, 
O.,  recently  held  a  conference  with,  the  prop- 
erty owners  in  regard  to  securing  the  neces- 
sary site  for  the  west  approach  of  the  high 
level  bridge. 

Bids  for  the  Ludlow  Ave.  viaduct  were 
opened  at  Cincinnati,  O.,  Nov.  24,  by  Director 
of  Public  Service,  Sundmaker.  Bidders  for 
the  work  were  as  follows :  Henkel  &  Sulli- 
van, C.  H.  Glandorf,  Kaps-Brehm  Co.,  Kirch- 
ner  Construction  Co.,  William  Scully,  Jr.,  & 
Bro.,  Geary-White  Construction  Co.,  Cran- 
ford  Construction  Co.,  L.  Eid  Concrete  Steel 
Co.,  Ferro  Concrete  Construction  Co.,  Under- 
ground Construction  Co.,  Thomas  P.  Strack, 
Mansfield  Engineering  Co.,  MacArthur  Con- 
crete Pile  and  Foundation  Co.  and  the  Mc- 
Lean Construction  Co.  The  bids  were  re- 
ferred to  the  department  of  track  elevation 
and  to  the  engineers  of  the  B.  &  O.  R.  R.  for 
computation.  The  engineer's  estimate  is  $320,- 
000.  The  railroad  company  will  pay  65  per 
cent  of  the  cost  and  the  city  35  per  cent. 
Work  will  be  started  as  soon  as  the  property 
condemnation  suits  are  settled. 

Among  the  improvements  contemplated  bv 
the  Queen  &  Crescent  Line,  according  to  a 
statement  reported  to  have  been  made  by  T.  C. 
Powell,  Vice  President  of  the  company,  is  the 
reconstruction  of  the  Cincinnati  Southern 
bridge  over  the  Ohio  River  to  carry  the  big 
Mallet  and  Pacific  type  locomotives. 

Oklahoma. 

®The  Board  of  Pottawatamie  County  Com- 
'  missioners,  Tecumseh,  Okla.,  has  let  the  con- 
tract for  the  construction  of  a  steel  bridge  at 
Econtuschi,  northeast  of  Shawnee  to  the  Kan- 
sas City  Steel  Bridge  Co.  The  structure  will 
be  75  ft.  long  and  4  ft.  wide  and  will  span 
the  North  Canadian  River. 

Commissioners  of  Garfield  and  Grant  Coun- 
ties, Okla.,  have  agreed  upon  plans  for  the 
construction  of  a  bridge  at  the  county  line 
and  it  is  expected  that  bids  will  be  adver- 
tised at  the  next  meeting  of  the  Garfield  Coun- 
ty Board,  Enid,  Okla. 

Pennsylvania. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Dec.  4,  by  Board  of  Lehigh  County  Commis- 
sioners, Allcntown,  Pa.,  for  the  construction 
of  a  reinforced  concrete  arch  bridge  over  Mill 
Creek.    J.  S.  Troxell  is  Clerk  of  the  Board. 

®The  contract  for  the  construction  of  a 
steel  girder  bridge  280  ft.  in  length  consist- 
ing of  4  spans  over  the  Swatara  Creek  be- 
tween Koyalton  and  Middletown  has  been 
awarded  to  G.  W.  Ensign,  Camphill,  Pa.,  at 
$11,918  Other  bids  received  Nov.  18,  by  the 
Dauphin  '  ounty  Commissioners,  were  as  fol- 
lows:  Stucker  Bros.,  Harrisbitrg,  Pa.,  $12,- 
380;  r  Buchanan,  Chahibersburg,  Pa.,  $13,750 
and  $1^,000  for  concrete;  Nelson  Mefydith  Co., 
Charobei  burg,  Pa.,  $13,750  and  $14,375  for 
conrn  x- ;  l-i-rro  Concrete  Co..  I  larrisburg,  Pa., 
for  concrete,  $11,931;  C.  R.  Camp,  Norris- 
town,  $18,657;  W.  F.  Shoemaker,  Ilummels- 
town,  $12,507;  Otto  Paving  Co.,  Lancaster,  Pa., 
$1  L08O 

Prcoarationa  are  being  made  for  the  con- 
Irui  tiori  Oi  B  bridge  over  Otter  Creek,  Bristol, 
Pa.,  estimated  to  coit  $5,200.   The  expense  of 


the  improvement  will  be  borne  by  the  Borough 
the  county  and  the  Trenton,  Bristol  &  Phila- 
delphia Traction  Lo. 

The  Dravo  Construction  Co.,  which  has  the 
contract  for  destroying  the  defective  pier  of 
the  new  Union  Bridge  at  the  Point,  has  start- 
ed active  work  and,  according  to  advices  from 
Pittsburgh,  Pa.,  expect  to  complete  the  work 
by  March  1. 

The  Bureau  of  Highways,  Philadelphia,  Pa., 
is  to  take  immediate  steps  to  repair  the  bridge 
over  the  Reading  Railway  at  Glenwood  Ave. 
The  matter  of  building  a  new  bridge  will  be 
taken  up  shortly  by  the  Director  of  Public 
Works. 

An  ordinance  has  been  submitted  into  the 
city  council,  York,  Pa.,  providing  for  the  erec- 
tion of  a  new  concrete  bridge  over  Glatfelter's 
Run  at  Fairmont'  Ave. 

Advices  from  Scranton,  Pa.,  state  that  peti- 
tions for  13  new  county  bridges  and  rebuild- 
ing of  one  were  heard  by  the  Grand  Jury,  at  a 
recent  meeting.  The  estimated  cost  of  the 
improvement  is  $11,550.  The  bridges  are  as 
follows :  Covington  township,  across  Langan's 
creek ;  cost,  $800.  Covington  township,  across 
Doran's  creek ;  cost,  $500.  Fell  township,  across 
Crystal  Lake  creek;  cost,  $1,200.  Lehigh  town- 
ship, across  Bear  creek;  cost,  $400.  Lehigh 
township,  across  Pond  creek;  cost,  $400.  Arch- 
bald  borough,  across  Wildcat  creek;  cost,  $750. 
Benton  township,  across  creek  between  Fleet- 
ville  and  Jordan  Hollow ;  cost,  $700.  Benton 
township,  across  Lake  Manataka  outlet;  cost, 
$700.  Benton  township,  across  creek  from 
Crooked  Pond ;  cost,  $700.  Ransom  township, 
across  Bear  Swamp  outlet ;  cost,  $2,000.  Ran- 
som township,  across  High  Falls  creek;  cost, 
$600.  Clifton  township,  '  across  Tamarack 
creek ;  cost,  $400.  Clifton  township,  across 
Silver  creek ;  cost,  $400.  Moscow  borough,  re- 
placing bridge  across  Roaring  Brook  at  Love- 
land's  mill;  cost,  $2,000. 

The  Delaware,  Lackawanna  &  Western  R. 
R.  Co.,  it  is  said,  is  planning  the  construction 
of  a  new  concrete  viaduct  over  the  Tunkhan- 
nock  creek  at  Nicholson,  Pa.  The  new  struc- 
ture as  proposed  will  be  2,700  ft.  long  and  235 
ft.  above  the  creek.  The  piers  will  be  240  ft. 
from  center  to  center. 

Texas. 

Three  bids  were  received  by  the  City  Coun- 
cil, Houston,  Texas,  for  the  construction  of 
two  reinforced  concrete  bridges  over  White 
Oak  Bayou  and  a  branch  of  that  stream  on 
Houston  Ave.  as  follows :  Pearson  &  Co., 
$21,486  for  Bridge  No.  1  and  $8,114  for  No. 
2;  Black  &  Laird  Construction  Co.,  $17,000 
and  $6,800;  W.  P.  Carmichael  Co.,  $18,600  and 
$6,880.  The  last  company  was  the  only  bidder 
to  comply  with  the  specifications  in  regard  to 
the  certified  check. 

Advices  from  Batesville,  Texas,  state  that 
Attorney  General  has  approved  the  issuance 
of  Zavala  County  road  and  bridge  bonds 
amounting  to  $23,000. 

Virginia. 

The  following  bids  were  opened  Nov.  1,  by 
P.  St.  J.  Wilson,  State  Highway  Commis- 
sioner, of  Virginia  for  the  construction  of  a 
reinforced  concrete  bridge  over  the  Chicka- 
hominy  River  between  Hanover  and  Henrico 
Counties :  G.  W.  Ensign,  Camphill,  Pa., 
$3,468;  Roanoke  Bridge  Co.,  Roanoke,  Va., 
$3,985:  O.  M.  Johns,  Lvnchburg.  Va.,  $4,136; 
Austing  Bridge  Co.,  Atlanta,  Ga„  $5,864; 
Owego  Bridge  Co..  Owego.  X.  Y..  $3,524  ;  E. 
C.  Woodward,  Richmond,  Va.,  $4,570. 

Washington. 

•{•I'ids  are  being  received,  it  is  reported,  by 
J.  W.  Brislawn.  County  Auditor,  Davenport, 
Wash.,  for  the  construction  of  six  steel 
bridges  in  Lincoln  County.  A  40-ft.  span  will 
he  built  across  Duck  creek;  a  -'til  ft.  span  near 
Mohlcr,  across  Coal  creek;  a  40-ft.  span  near 
Morocco,  across  Coal  creek;  a  100-ft.  span 
across  Cottonwood  creek,  nc.ii  Davenport,  and 
one  four  miles  from  Rcaidan,  with  a  32  ft. 
span 

'•'It  li.is  been  announced  by  Bowcrman  & 


McCloy,  Consulting  Engineers,  Central  Bldg; 
Seattle,  Wash.,  that  the  Graff  Construction  Co. 
Crary  Bldg.,  Seattle,  Wash.,  has  been  awarded 
the  contract  for  replacing  the  170-ft.  draii 
span  at  Conconully,  Wash.,  at  $5,005.  Othe 
bidders  were  Hennepin  Bridge  Co.,  Minnei 
apolis,  Minn. ;  C.  H.  Stratton,  Spokane,  Wash 

City  Commissioners,  Spokane,  Wash  hav« 
decided  to  reolace  the  old  Post  St.  bridge  wit! 
a  new  structure  within  a  year.  A  concret< 
bridge  is  under  consideration. 

The  State  Highway  Commission,  Olympia 
Wash.,  has  commissioned  Bowerman  &  Mc- 
Cloy, Consulting  Engineers,  Central  Bldg. 
Seattle,  Wash.,  to  prepare  plans  for  a  bridge 
which  will  span  the  North  Fork  of  the  Lewis 
River,  near  Woodland,  Wash.  The  state  legis- 
lature, with  Cowlitz  and  Clark  counties,  re- 
cently appropriated  $60,000  for  the  bridge. 
Plans  will  be  ready  for  bids  about  the  first 
of  the  year. 

Information  received  from  Spokane,  Wash., 
is  to  the  effect  that  plans  for  the  construction 
of  a  concrete  viaduct  to  be  built  by  the  Chi- 
cago, Milwaukee  &  Puget  Sound  Ry.  over 
Denver,  Perry,  Hogan,  Madelia  and  Helena 
Sts.  have  been  approved  by  the  city  engineer 
and  the  Board  of  Public  Works. 

West  Virginia. 

Board  of  Commerce,  Parkersburg,  W.  Va 
has  succeeded  in  placing  $100,000  worth  of 
bonds  for  the  construction  of  the  proposed 
bridge  across  the  Ohio  River  from  that  city' 
to  Belpre,  O.  Preliminary  work  on  the  new 
structure  will  be  started  at  once.  A  trolley 
line  will  cross  the  bridge. 

It  is  reported  that  the  Grafton,  Fairmont  & 
Clarksburg  R.  R.  Co.  is  contemplating  the  con- 
struction of  a  number  of  bridges  ranging  from 
60  ft.  to  1,250  ft.  in  length.  H.  M.  Fry,  Fair- 
mont, W.  Va.,  is  Chief  Engineer  of  the  rail- 
road. 

Wisconsin. 

At  the  annual  session  of  the  county  boards,  j 
Black  River  Falls,  Wis.,  it  was  decided  to  re-  : 
establish  the  bridge  across  the  river  at  that 
place.    Plans  for  the  new  structure  will  be  ! 
submitted  by  the  State  Engineer. 

At  a  recent  meeting  of  the  Board  of  La 
Crosse  County  Supervisors,  La  Crosse,  Wis., 
it  was  recommended  that  the  old  road  and 
bridge  be  abandoned  and  a  new  bridge  and 
highway  be  constructed  in  La  Crosse  and 
Trempealeau  counties  about  three-fourths  of  a 
mile  south  of  Hunter  bridge. 

Canada. 

®The  contract  for  the  construction  of  a 
bridge  and  excavation  work  at  Eglinton,  Ont., 
has  been  awarded  to  E.  A.  James,  Engineer 
of  the  Municipality  at  $10,000.  The  bids  were 
as  follows :  Excavation,  48  cts.  per  cu.  yd., 
timber  in  place  $48  per  M.,  cast  iron,  7  cts. 
per  lb.,  wrought  iron,  8  cts.  per  lb.  Bids  were 
opened  Nov.  11. 

The  Canadian  Northern  Ry.,  according  to 
information  received  from  Ottawa,  Out.,  is 
planning  the  construction  of  an  11-span  bridge 
near  Montreal  between  St.  Genevieve  and  St. 
Dorothee,  crossing  the  Island  of  Montreal  west 
of  Cartierville. 

A  bylaw  is  to  .be  submitted  to  rate  payers 
Jan.  1  to  raise  $1,612,000  necessary  for  the 
construction  of  the  proposed  Bloor  St.  viaduct, 
Toronto,  Ont.  Of  four  routes  under  consid 
eration,  C.  E.  Rust,  City  Engineer,  Toronto. 
Ont.,  favored  continuation  of  Bloor  St.  in  a 
straight  line  from  Sherbournc  St.  to  the  in- 
tersection of  Danforth  Ave.  and  Broadview 
Ave.,  and  this  was  adopted  by  the  committee. 
The  City  Engineer  preferred  concrete  con- 
struction in  the  viaduct,  because  the  mainten- 
ance charges  on  concrete  would  not  be  so 
heavy  as  on  steel.  A  steel  arch  structure 
would  cost  $1,157,000,  or  $255,000  less  than 
concrete,  but  it  would  cost  $25,000  every  live 
vears  to  paint  it. 

City  Fnginccr  Fellow,  Vancouver.  IV  C.  has 
prepared  preliminary  plans  for  the  construc- 
tion of  ;i  concrete  causeway  across  False 
(  reek  on  Main  St.  to  replace  present  struc- 
ture    The  plans  will  be  acted  on  shortly. 


■la  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Arizona. 

A  plan  is  under  consideration  for  the  instal- 
lation of  a  reservoir  and  distributing  system 
for  irrigating  70,000  acres  of  land  near  Fair- 
banks. It  is  said  that  about  $1,000,000  will 
be  expended  on  the  project.  Dr.  F.  B.  Perrin, 
Williams,  Ariz.,  is  interested. 

California. 

Advices  from  Riverside,  Cal.,  state  that  the 
Gage  Canal  Co.  will  expend  $73,420  on  the 
construction  of  a  dam  across  the  mouth  of 
Mockingbird  canyon.  Work  will  commence 
at  an  early  date,  it  is  said. 

Colorado. 

The  La  Terra  Ditch  &  Reservoir  Co.  has 
been  organized  at  Montrose,  Colo.,  with  A.  A. 
Denniston,  president;  W.  A.  Green,  secretary, 
and  R.  K.  Humphrey,  treasurer.  The  com- 
pany seeks  to  reclaim  10,000  acres  of  land 
on  Horse  Fly  Creek,  14  miles  south  of  Mont- 
rose. Two  reservoirs  are  to  be  erected  to 
bring  the  water  to  high  mesa  lands.  The  cap- 
ital stock  of  the  company  is  $20,000. 

The  State  Land  Board  has  approved  a  peti- 
tion for  the  segregation  of  47,000  acres  of  Cary 
act  land  lying  in  San  Miguel  and  Montrose 
counties.  Duncan  Chisholm  of  Colorado 
Springs  is  the  petitioner,  and  with  him  are  as- 
sociated Gen.  Bulkeley  Wells  of  Telluride  and 
Chaloner  Schley  of  Colorado  Springs.  The 
scheme  also  involves  the  reclamation  of  57,000 
acres  of  privately  owned  land  in  the  same  vi- 
cinity, and  the  completion  of  the  project  calls 
for  an  irrigation  system  and  a  railway^  enter- 
prise which  together  will  cost,  it  is  estimated, 
about  $5,500,000.  The  plan  proposes  the  taking 
of  400  cu.  ft.  of  water  out  of  the  San  Miguel 
River  at  a  point  six  miles  west  of  Placerville, 
the  carrying  of  it  by  a  ditch  and  flume  system 
along  the  side  of  the  San  Miguel  canon  for  15 
miles,  and  through  a  tunnel  one  mile  long  to 
high  ground  known  as  Wright's  Mesa.  _  From 
that  point  of  divergence  it  will  be  possible  to 
distribute  the  water  easily  over  the  100,000 
acres  of  land  involved  in  the  project.  The 
railroad  feature  of  the  project  calls  for  an  ex- 
tension of  the  Denver  &  Rio  Grande  system 
for  about  50  or  60  miles  from  Placerville  into 
the  territory  to  be  developed.  The  cost  of  the 
extension  is  estimated  at  about  $1,500,000. 

Idaho. 

^•Bids  will  be  received  until  10  a.  m.,  Dec. 

I,  by  Board  of  Ada  County  Commissioners, 
Boise,  Ida.,  for  cutting  down  the  hill  west  of 
Main  St.  bridge.  Plans  and  specifications  are 
on  file  with  LaPointe  &  Fox,  Engineers  of  Ada 
County,  Boise,  Ida.  E.  F.  Crawford  is  Chair- 
man of  the  Board. 

Illinois. 

•J»Bids  will  be  received  until  Dec.  8,  by  Com- 
missioners of  Drainage  District  No.  3,  Bois 
D'  Arc,  at  the  office  of  Fred  Kraus,  Town 
Clerk,  Farmersville,  111.,  for  furnishing  the 
material  and  constructing  drainage  work  re- 
auiring  the  following  drain  tile :  4,850  ft.  of 
8-in.  average  cut  5.1  ft.;  7,000  ft.  of  10-in., 
average  cut  5.1  ft.;  5,150  ft.  of  12-in.,  average 
cut  5.3  ft.:  1,390  ft.  of  14-in.,  average  cut  5.3 
ft.;  1,320  ft.  of  16-in.,  average  cut  5.1  ft.;  1,- 
850  ft.  of  18-in.,  average  cut  6.4  ft.;  1,880  ft. 
of  22-in.,  average  cut  7.3  ft.;  3,530  ft.  of  24- 
in.,  average  cut  5.9  ft.,  and  3,830  ft.  of  27-in., 
average  cut  5.0  ft.,  Maximum  depth,  7.5  ft. 
Vitrified  salt  glazed  tile  is  specified.  Estimated 
cost  $16,890.  The  soil  is  loose  black  soil ;  some 
willow  grubbing  required ;  no  railroads  to 
cross.  Nearest  railroad  station  is  Thomas- 
ville,  6  miles  from  starting  point  of  work. 
Work  to  be  started  by  Jan.  1,  1912.  J.  W. 
Dappert,  Taylorville,  111.,  is  Engineer. 

•J*Bids  will  be  received  until  1  p.  m.,  Dec. 

II,  by  Commissioners  of  Drainage  District  No. 
3,  town  of  Mosquito,  Christian  County.  111., 
for  furnishing  the  following  drain  tile:  3,300 
ft.  20-in.  drain  tile,  4,620  ft.  16-in.  drain  tile, 


990  ft.  15-in.  drain  tile,  4,290  ft.  14-in.  drain 
tile,  3,170  ft.  12-in.  drain  tile,  2,285  ft.  10-in. 
drain  tile,  6,660  ft.  8-in.  drain  tile,  870  ft.  7-in. 
drain  tile,  150  ft.  6-in.  drain  tile.  Also  for 
unloading  from  cars,  hauling  and  distributing 
said  tiles  upon  the  lines  of  work.  Also  for 
trenching  and  laying  said  tiles  and  refilling 
trenches,  as  follows :  20-in.  main,  200  rods, 
average  cut  5.2  ft. ;  16-in.  main,  280  rods,  aver- 
age cut  6.5  ft. ;  15-in.  main,  60  rods,  average 
cut  7.1  ft. ;  two  14-in.  lines,  260  rods,  average 
cut  6.2  ft.;  two  12-in.  lines,  192  rods,  average 
cut  6.4  ft. ;  three  10-in.  lines,  138  rods,  aver- 
age cut  5.7  ft. ;  eight  8-in.  lines,  402  rods,  av- 
erage cut  5.4  ft. ;  two  7-in.  lines,  52  rods,  aver- 
age cut  5.4  ft. ;  two  6-in.  lines,  8  rods,  average 
cut  5.  ft.  Bids  are  to  be  separate  for  fur- 
nishing, hauling  and  laying  tiles.  Bids  for  fur- 
nishing and  hauling  the  tiles  to  be  by  the 
foot ;  and  for  laying  the  same,  including  re- 
filling, by  the  rod  in  length  and  foot  in  depth. 

®H.  S.  Walter  has  been  awarded  the  con- 
tract at  $7,100  for  constructing  tile  drains  in 
Districts  B,  C  and  F  of  the  Barnett  Special 
Drainage  District  of  Wapella,  111.  Bids  were 
opened  Nov.  17.  Melluish  &  Broghill,  Bloom- 
ington,  111.,  are  the  engineers. 

The  County  Court  of  Henderson  County  at 
its  December  term  will  take  up  the  matter  of 
approving  plans  for  the  proposed  drainage  sys- 
tem for  Henderson  County  Drainage  District 
No.  2.  Contracts  for  the  work  which  will 
include  about  750,000-cu.  yd.  ditch  and  levee 
work  and  a  steam  pumping  plant,  will  proba- 
bly not  be  let  before  spring.  The  Harman  En- 
gineering Co.   Peoria,  111.,  is  the  engineer. 

Indiana. 

®Fred  Morgan,  Vincennes,  Ind.,  has  been 
awarded  the  contract  at  6.44  cts.  per  cu.  yd. 
for  constructing  the  Smart  &  Garriot  Ditch  in 
Grassy  Fork  Township,  the  total  amount  of 
the  contract  being  $18,963.  Bids  were  opened 
by  Samuel  Carr,  Drainage  Commissioner, 
Brownstown,  Ind. 

Contracts  for  a  ditch  in  Shelby  County,  bids 
for  which  were  opened  recently  by  George  E. 
Oltman,  County  Drainage  Commissioner, 
Shelbyville,  Ind.,  were  not  let,  as  the  contract- 
ors, because  of  the  amount  of  water  in  the 
ground,  thought  it  unwise  to  undertake  the 
construction  of  it  at  this  season  of  the  year. 

Iowa. 

•J«Bids  will  be  received  until  10:30  a.  m., 
Dec.  1,  by  C.  A.  Batman,  County  Auditor, 
Nevada,  la.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  Drain  No. 
41,  Story  County,  la.  The  work  will  con- 
sist of  about  2,000  cu.  yds.  of  excavation  on 
outlet ;  940  ft.  of  36-in.  tile,  4,000  ft.  of  33-in. 
tile,  1,450  ft.  of  24-in.  tile,  6,250  ft.  of  20-in. 
tile,  14,150  ft.  of  18-in.  tile,  8,075  ft.  of  ±6-in. 
tile,  7,050  ft.  of  14-in.  tile,  11,440  ft.  of  12-in. 
tile,  100  ft.  of  10-in.  2nd  class  sewer  pipe, 
7,675  ft.  of  10-in.  tile,  2,282  ft.  of  8-in.  tile, 
16  cu.  yds.  concrete  in  abutment,  6  inlets.  Bids 
will  be  received  on  both  clay  and  cement  tile 
delivered  on  the  ground,  or  upon  both  labor 
and  material. 

•J«Bids  will  be  received  until  3  p.  m.,  Dec. 
20,  by  Board  of  Taylor  County  Supervisors, 
Bedford,  la.,  for  the  construction  of  a  new 
channel  for  the  West  One  Hundred  and  Two 
River  in  Drainage  District  No.  2.  The  entire 
length  of  the  proposed  new  channel  is  27,260 
ft.  -  width  of  bottom  from  station  O  to  Station 
272  plus  60,  12  ft.;  average  depth  15.55  ft.; 
maximum  de^th,  23  ft. ;  side  slopes  %  horizon- 
tal to  1  vertical ;  berme  to  be  8  ft.  The  total 
amount  of  excavation  is  estimated  to  be  305,- 
000  cu.  yds.,  supposed  to  be  all  earth  consist- 
ing of  loam,  silt  and  clay.  Part  of  the  right 
of  way,  which  is  100  ft.  wide,  is  covered  by 
timber  and  must  be  cleared  bv  the  contractor. 
The  ditch  is  divided  into  2  sections,  viz. :  iec. 
1.  from  station  0  to  station  261,  excavation 
292.017  cu.  yds.;  Sec.  2,  from  station  261  to 
station  272  plus  60,  cu.  yds.  therein  12.983  cu. 


yds.  Sec.  2  will  not  be  dug  under  this  con- 
tract if  an  outlet  is  provided  running  straight 
south  to  the  state  line  between  Missouri  and 
Iowa.  If  no  outlet  is  provided,  then  Sec.  2 
will  be  constructed  as  above  stated,  option  to 
be  let  by  board  of  supervisors  as  to  which  line 
shall  be  constructed,  there  being  only  16  ft.  in 
length  difference  in  said  ways.  Bids  will  be 
received  on  each  section  separately.  The  start- 
ing point  of  Sec.  1  is  the  terminus  of  Drain- 
age Ditch  No.  1,  Mason  townshio,  Taylor 
County,  Iowa.  The  date  for  beginning  the 
work  is  fixed  at  not  later  than  June  1,  19*iJ 
and  for  the  completion  of  the  work  not  later 
than  January  1,  1913.  W.  L.  Holbrook  is  En- 
gineer in  Charge  and  C.  A.  Hall  is  County 
Auditor. 

Louisiana. 
•JvThe  Caddo  Levee  Board,  Shreveport,  La., 
is  calling  for  bids  until  Dec.  15  for  about 
180,000  cu.  yds.  of  levee  construction,  to  cost 
about  $75,000,  which  will  be  one-third  of  a  gap 
extending  from  the  lower  end  of  the  upper 
district  of  Caddo  Parish  to  Cross  Bayou,  near 
the  city  limits.  State  Board  of  Engineers, 
New  Orleans,  La.,  has  estimated  that  there 
were  540,000  cu.  yds.  of  levee  necessary  to 
fill  the  gap  north  of  Shreveport.  The  board 
decided  to  build  only  one-third  of  this  now 
but  the  other  work  is  expected  to  be  done  be- 
fore long. 

Maryland. 

John  R.  Haswell,  U.  S.  Drainage  Engineer 
for  Maryland,  Baltimore,  Md.,  is  working  up 
plans  for  reclaiming  2,200  acres  of  swamp 
land  in  Montgomery  County.  The  area  to  be 
reclaimed  lies  between  Seneca  and  Edward's 
Ferry,  on  the  north  bank  of  the  Potom  c. 
Through  the  proposed  system  of  ditches,  the 
storm  water  from  the  hills  south  of  Pooles- 
ville  can  be  taken  off,  and  backwater  from  the 
Potomac  will  be  prevented.  The  cost  of  the 
work  is  estimated  at  $30,000,  the  expense  hav- 
ing been  increased  by  the  need  for  several 
sluices  under  the  Chesapeake  &  Ohio  Canal. 
Michigan. 

City  Council  of  Grand  Rapids,  Mich.,  has 
voted  to  straighten  Coldbrook  Creek  at  a  c  st 
of  $28,000,  according  to  the  original  plan  of 
L.  D.  Cutcheon,  City  Engineer.  The  improve- 
ment will  change  the  course  of  the  creek  to 
the  north  of  the  Grand  Trunk  tracks. 
Missouri. 

®The  Michigan  Construction  Co.,  Coin,  la., 
has  been  awarded  the  contract  at  $224,004  for 
the  construction  of  103  miles  of  dredge 
ditches  for  the  drainage  of  swamp  lands,  the 
work  involving  2,583,673  cu.  yds.  of  excava- 
tion. Bids  were  opened  Nov.  20  by  Men.  M. 
Tinsley,  countv  clerk,  Caruthersville,  Mo.  B. 
O.  Bennett,  Caruthersville,  Mo.,  is  the  engi- 
neer. 

Oklahoma. 

•|«Bids  will  be  received  until  2  p.  m.,  Dec. 
20,  at  Chandler,  Okla.,  by  Homer  J.  Wilkins, 
engineer  of  district,  for  the  construction  of 
drainage  work  in  Deep  Fork  Drainage  District 
No.  1  of  Lincoln  County,  Okla.  The  work 
will  require  7,327,447  cu.  yds.  of  excavation. 
The  main  ditch  will  be  approximately  40 
miles  long,  40  ft.  to  65  ft.  base,  13  to  15  ft. 
cut.  There  will  also  be  approximately  8  miles 
of  laterals,  having  a  20-ft.  base  and  an  aver- 
age cut  of  10  ft.  Homer  J.  Wilkins,  1819  W. 
9th  St.,  Oklahoma  City,  Okla.,  is  the  engineer. 

The  Washita  Irrigation  Co.,  recently  incor- 
porated, proposes  the  installation  of  an  irriga- 
tion plant.  W.  S.  Lawson,  Foss,  Okla.,  is  in- 
terested. 

Oregon. 

Jas.  A.  Green  &  Co.,  Inc.,  226  So.  La  Salle 
St.,  Chicago,  111.,  and  509  Overland  Bldg., 
Boise,  Idaho,  have  placed  engineers  in  the 
field  to  make  final  survey  and  definitely  locate 
pumping  plant  sites,  pipe  lines,  ditches,  etc.. 
for  the  irrigation  of  2,500  acres  of  land  in 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Malheur  County,  Oregon,  by  pumping  from 
Snake  River.  Green  &  Co.  have  fully  financed 
the  project  and  are  now  in  the  market  for 
pumps,  motors,  etc.  They  will  probably  sub- 
let the  earth  work.  The  system  is  to  be  com- 
pleted for  the  irrigation  season  of  1912. 

The  U.  S.  Reclamation  Service  is  making 
an  investigation  of  the  feasibility  of  extending 
the  Okanogan  project  in  Washington  by  the 
addition  of  two  units.  Both  will  be  irrigated 
by  pumping.  One  unit  includes  1,100  acres  in 
the  present  project  limits,  known  as  the  Rob- 
inson flat,  and  requires  a  lift  of  180  ft.  The 
other  will  take  in  lands  in  the  Colville  Indian 
reservation.  To  perfect  this  it  will  be  neces- 
sary to  construct  a  power  plant  on  Salmon 


River  and  transmit  power  to  the  various  points 
from  which  water  will  be  pumped  into  canals 
from  the  Okanogan  River.  F.  Bonstedt,  Okan- 
ogan, Wash,   is  Project  Engineer. 

South  Carolina. 

Plans  and  reports  have  been  completed  by 
F.  G.  Eason,  U.  S.  Drainage  Engineer, 
Charleston,  S.  C,  for  the  drainage  of  19,000 
acres  in  the  town  of  Summerville.  The  work 
will  require  a  main  canal,  mostly  dredge  work, 
11  miles  long.    Estimated  cost  is  $19,000. 

Tennessee. 

®C.  G.  Gowen,  Bartlett,  Tenn.,  has  been 
awarded  the  contract  at  26  cts.  per  cu.  yd. 
for  building  levee  along  the  creek  at  Bartlett, 


Tenn.,  for  the  county.  Bids  were  opened  Nov. 
20  at  Memphis. 

Texas. 

The  County  Commissioners  at  Houston  have 
approved  the  project  for  the  formation  of 
Drainage  District  No.  5  and  have  appointed 
N.  G.  Kalb  as  engineer  to  make  the  surveys. 
The  district  will  include  land  south  and  south- 
east of  Houston  as  far  as  the  bay  shore. 

Utah. 

Advices  from  Salt  Lake  City  state  that  the 
contract  for  the  construction  of  80  miles  of 
canal  for  the  Piute  Irrigation  Co.  has  been  let 
by  the  state  board  of  land  commissioners  to 
the  Western  Construction  Co.  at  $21,337. 


WAT  E  R-WORKS 


Alabama. 

The  Shades  Cliff  Land  Co.,  2014  First  Ave., 
Birmingham,  Ala.,  is  planning  the  installation 
of  a  waterworks  at  Shades  Mountain,  Ala. 
Robert  L.  Totten  of  Birmingham  is  Engineer. 

Arkansas. 

The  City  Council  of  Fort  Smith,  Ark.,  has 
given  the  Board  of  Water  Commissioners 
power  to  improve  the  water  system.  The 
improvements  will  cost  $100,000,  and  will  in- 
clude a  settling  reservoir  of  3,000,000-gal.  ca- 
pacity and  a  modern  filtration  plant  capable  of 
handling  3,000,000  gals,  daily.  A  dam  will 
be  built  across  Poteau  River  to  conserve  the 
water  supply.  Work  will  be  started  within 
60  days. 

®The  Russellville  Water  &  Light  Co.,  Rus- 
sellville,  Ark.,  has  let  the  contract  for  the  con- 
struction and  completion  of  the  waterworks 
system  to  the  Tonkawa  Construction  Co.,  of 
Kansas  City,  Mo.,  for  approximately  $40,000. 
This,  including  the  concrete  reservoir  already 
constructed,  will  make  the  actual  cost  of  the 
system  something  like  $60,000,  and  in  con- 
junction with  the  hydro-electric  power  plant, 
dam,  electric  light  equipment,  etc.,  will  rep- 
resent an  investment  of  perhaps  $200,000  by 
the  company.  Fuller-Coult  Co.,  Chemical 
Bldg.,  St.  Louis,  Mo.,  Engineer.  Bids  were 
opened  Nov.  20. 

Colorado. 

4*Bids  will  be  received  until  10:10  a.  m., 
Dec.  20,  by  Capt.  T.  T.  Frissell,  Constructing 
Quartermaster,  Fort  Logan,  Colo.,  for  the 
construction  of  a  new  water  distributing  sys- 
tem at  the  post. 

®A  contract  has  been  awarded  to  McKay 
&  Geddes  for  the  construction  of  a  60-in.  con- 
duit from  a  point  near  Deansbury,  in  Platte 
canon,  to  Marston  Lake,  to  complete  the  con- 
necting system  begun  by  the  Denver  Union 
Water  Co.,  Denver,  Colo.,  last  summer  be- 
tween Cheesman  reservoir  and  the  lake.  The 
contract  is  to  be  finished  by  May  1,  1912,  at 
a  cost  said  to  be  between  $250,000  and  $275,- 
000.  The  new  line  will  connect  with  the  48- 
in.  conduit  from  Marston  Lake  and  with  the 
filtration  beds  in  Platte  canon,  completed  a 
year  ago.  It  will  be  operated  in  connection 
with  headworks  and  diverting  ways  at  an  ele- 
vation designed  to  keep  the  lake  filled  with 
water  from  the  reservoir.  The  capacity  of  the 
60-in.  conduit  will  be  60,000,000  gals,  daily. 

Delaware. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Dec.  11,  by  Board  of  Water  Commissioners, 
Water  Department,  16th  and  French  Sts., 
Wilmington,  Del.,  for  the  construction  and 
erection  on  foundations  built  by  the  city,  wa- 
tcr  turbines  and  vertical  triplex  single  acting 
power  pumps,  consisting  of  two  units,  dis- 
charging 4  M.G.  and  2  M.G.,  respectively; 
with  water  turbine  discharging  80  and  40  M. 

G.  under  19  ft.  head,  at  7K  R.I'.M.,  respec- 
tively; the  kind  and  amount  of  work  to  be 
done  or  furnished  to  lie  in  accordance  with 
plans  and  spec  ificat ions  which  may  be  seen 
at         office  of  J   A.  Kirnlr,  Chief  Knginccr  of 


the  Water  Department,  16th  and  French  Sts., 
Wilmington,  Dela. 

Florida. 

An  election  will  be  held  Dec.  12  in  the  city 
of  Fort  Pierce,  Fla.,  for  the  purpose  of  vot- 
ing on  the  issuance  of  bonds  amounting  to 
$45,000  for  the  installation  of  a  waterworks 
system.    R.  Whyte  is  Mayor. 

Georgia. 

The  City  Council  of  Cuthbert,  Ga.,  has  sold 
bonds  to  the  Walker  Financing  &  Securities 
Co.,  of  Sparta,  Ga.,  proceeds  of  which  will 
be  used  in  the  installation  of  a  waterworks 
and  an  electric  light  plant. 

Idaho. 

The  citizens  of  Pocatello,  Ida.,  have  just 
voted  bonds  to  the  amount  of  $270,000  for  the 
construction  of  a  municipal  water  system. 

Illinois. 

•J«Bids  will  be  received  until  2  p.  m.,  Dec. 
4,  as  mentioned  in  our  last  issue,  by  W.  L. 
Schnur,  City  Clerk,  Rushville,  111.,  for  fur- 
nishing necessary  labor  and  material  for  the 
improvement  of  the  municipal  waterworks 
system.  Plans  and  specifications  may  be  seen 
at  the  office  of  Fuller-'Coult  Co.,  Chemical 
Bldg.,  St.  Louis,  Mo.,  Engineers.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

•f«Bids  will  be  received  until  7:30  p.  m.,  Dec. 
1,  by  Board  of  Local  Improvements,  L.  G. 
Held,  Secy.,  Des  Plaines,  111.,  for  the  con- 
struction of  a  system  of  water  mains  6  in.  in- 
ternal diameter  as  follows :  In  Walnut  Ave., 
to  be  laid  along  a  line  eight  feet  south  of  the 
center  line  of  Walnut  Ave.,  from  a  point  in 
the  present  water  main  in  Des  Plaines  Ave., 
which  is  8  ft.  westerly  of  the  center  line  of 
Des  Plaines  Ave.  to  a  point  8  ft.  westerly  of 
the  center  line  of  Lee  St.  Also  a  water  main 
6  ins.  internal  diameter,  to  be  laid  along  a 
line  of  Lee  St.,  from  a  point  8  ft.  south  of 
the  center  line  of  Walnut  Ave.,  to  a  point  in 
the  present  main  in  Lee  St.,  at  south  line  of 
Oakwood  Ave.,  to  the  west,  3,800  ft.  6-in. 
cast-iron  water  pipes,  70  ft.  of  4-in.  cast-iron 
pipe  hydrants  connections,  8  fire  hydrants,  2Vz 
in.  nozzles,  5  6-in.  gate  valves. 

•J*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  1 1  a.  m.,  Dec.  8,  for  furnishing  all  labor, 
material,  etc.,  necessary  to  construct  and  de- 
liver to  the  68th  St.  pumping  station,  68th  St. 
and  Oglesby  Ave.,  2  cast  iron  pump  plungers, 
2  steel  plunger  rods,  6  bronze  inland  linings,  4 
plunger  stuffing  box  throat  linings  and  4  eye 
bolts,  and  delivering  patterns  for  same  at 
water  works  shops,  2352  S.  Ashland  Ave. 
Cash  or  certified  check  for  $100  must  accom- 
pany proposal. 

®W.  M.  Allen,  Son  &  Co.  of  Peoria.  111., 
have  been  awarded  the  contract  by  the  City 
Council  of  Springfield,  111,  for  the  construc- 
tion of  a  water  works  pump  house  and  boiler 
room,  al  $17,866.  The  work  includes  rein- 
forced concrete,  masonry  ami  steel  construc- 
tion,   liids  were  opened  Nov.  20. 


City  Engineer  J.  M.  Egan,  Jr.,  of  Amboy, 
111.,  is  working  on  plans,  specifications,  esti- 
mates, etc.,  for  the  extension  of  the  water 
system  to  the  West  Side,  in  order  to  give 
adequate  fire  protection  to  the  whole  city; 
and  also  replacing  the  water  tower  reservoir. 
A  special  election  will  be  held  in  the  near  fu- 
ture to  vote  on  the  issuance  of  bonds  for 
the  improvement. 

L.  E.  McGann,  Commissioners  of  Public 
Works,  Chicago,  111.,  has  submitted  his  report 
to  the  City  Council  for  enlarging  and  im- 
proving the  city's  water  supply  at  a  cost  of 
$14,000,000  during  the  next  15  years.  Of  this 
amount  $4,000,000  is  asked  for  next  year. 

Engineer  Arthur  M.  Morgan,  of  the  firm 
of  Morgan  &  Morgan,  Hydraulic  Engineers, 
160  W.  Jackson  Blvd.,  Chicago,  111.,  has  been 
employed  by  the  Village  Board  of  Tampico, 
111.,  to  prepare  plans  and  specifications  for  the 
installation  of  a  waterworks  system,  estimat- 
ed to  cost  $10,000. 

The  Village  Board  of  Rankin,  111.,  has  prac- 
tically decided  upon  the  construction  of  a 
waterworks  system.  It  is  proposed  to  install 
a  compressed-air.  steel-tank  pressure  system. 

The  Board  of  Local  Improvements  of  Rock 
Island,  III,  has  decided  to  lay  a  36-in.  water 
main  from  1st  to  5th  Aves.,  on  20th  St.,  and 
24-in.  water  mains  to  7th  Ave. 

Iowa. 

^•Bids  will  be  received  until  noon,  Dec.  7, 
by  Town  Council,  Audubon,  la.,  for  the  drill- 
ing and  completion  of  an  artesian  well  not 
less  than  8-in.  diameter  at  a  depth  of  1,500 
ft.  and  not  less  than  6  ins.  at  a  depth  of  2,500 
ft,  if  necessary  to  go  that  deep.  Also  bids 
on  well  not  less  than  6  ins.  at  a  depth  of  1,500 
ft.,  and  not  less  than  4%  ins.  at  depth  of  2,500 
ft,  if  necessary  to  go  that  deep.  W.  J.  Lau- 
bendcr  is  City  Clerk. 

®The  City  Council  of  Boone,  la.,  has 
awarded  the  contract  for  the  construction  of 
water  mains  on  Boone.  Carroll  and  Fremont 
Sts.,  to  Andrew  G.  Anderson,  for  $1.08^ 
per  ft. 

The  citizens  of  Audubon,  la.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $26,000  for  additional  waterworks. 

Kentucky. 

The  citizens  of  Madisonville,  Ky.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $75,000  for  the  construction 
of  a  waterworks  system. 

Louisiana. 

A  committee  appointed  by  the  Commercial 
Club  of  Covington,  La.,  has  presented  a  reso- 
lution to  the  City  Council  to  have  that  body 
call  a  special  election  to  vote  a  tax  of  $65,000 
for  the  purpose  of  building  a  municipal  wa 
terworks  system.  The  Council  passed  a  reso- 
lution in  favor  of  the  improvement. 

Maryland. 

•{•Bidl  will  be  received  until  Dec.  1  by  City 
of  Cumberland,  Md.,  for  the  construction  of 
a  new  water  supply  system  at  that  place.  A. 
W.  Strattb  is  City  Clerk. 


*!•  indicates  work  now  open  for  bids.    <•>  indicates  a  contract  let  recently. 
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Massachusetts. 

•J»Bids  will  be  received  until  noon,  Dec.  1, 
by  the  Department  of  Public  Works,  Boston, 
Mass.,  for  laying  about  2,100  ft.  of  8  and  10  in. 
water  pipe  in  West  Roxbury  and  Dorchester. 

The  City  Council  of  Springfield,  Mass., 
on  Nov.  20  granted  authority  for  the  Board 
of  Water  Commissioners  to  petition  the 
Legislature  for  the  passage  of  an  act  amend- 
ing section  12  of  chapter  317  of  the  acts  of 
1906,  so  that  the  water  board  may  enter  into 
agreements  with  near-by  cities  and  towns  to 
supply  them  with  Little  River  water. 

Michigan. 

The  City  Council  of  Grand  Rapids,  Mich., 
has  sold  bonds  amounting  to  $266,000  for 
waterworks  to  A.  B.  Leach  Co.,  of  Chicago, 
111. 

The  city  of  Muskegon,  Mich.,  will  con- 
struct a  new  intake  pipe  to  the  city  water- 
works at  a  cost  of  $37,800. 

A  new  election  was  held  in  Farmington, 
Mich.,  on  Nov.  28  for  the  purpose  of  voting 
on  the  issuance  of  bonds  to  the  amount  of 
$15,000  for  the  installation  of  a  waterworks 
system.  The  citizens  recently  voted  in  favor 
of  the  proposition,  but  owing  to  a  technical 
error  in  the  proceedings  the  issue  was  de- 
clared void. 

Minnesota. 

The  public  affairs  committee  of  the  New 
Duluth,  Minn.,  Commercial  Club  has  taken 
action  to  secure  the  extension  of  the  water 
mains  to  the  suburb,  for  which  additional 
bonds  were  voted  at  the  last  spring  election. 

Mississippi. 

On  Dec.  12  an  election  will  be  held  in  Shu- 
buta,  Miss.,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  for  the  construction  of  a 
waterworks  system,  including  a  reservoir  of 
75,000-gal.  capacity  and  a  50,000-gal  tank. 

Missouri. 

®The  City  Council  of  Shelbina,  Mo.,  has 
awarded  the  contract  ■  for  furnishing  and 
equipping  one  125  H.  P.  engine  and  one  75  K. 
W.  generator  for  the  water  works  system,  to 
the  Ball  Engine  Co.,  520  Victoria  Bldg.,  St. 
Louis,  Mo.,  at  $2,333.  The  awarding  of  the 
contract  for  installing  one  400,000-gal.  me- 
chanical filter  has  been  postponed  until  Dec.  5. 
Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  are  engineers.  Bids  were  opened 
Nov.  23. 

The  citizens  of  Springfield,  Mo.,  on  Nov.  16 
voted  against  the  issuance  of  bonds  to  the 
amount  of  $600,000  for  the  installation  of  a 
deep-well  water  system  to  supplant  the  pres- 
ent privately-owned  plant. 

New  Jersey. 

L.  T.  Edwards  &  Co.,  2025  Cuthbert  St., 
Philadelphia,  Pa.,  at  $1,995,  submitted  the 
lowest  bid  to  Wm.  R.  McCleavy,  1st  Lieut. 
C.  A.  Corps,  Quartermaster,  Fort  Hancock,  N. 
J.,  on  Nov.  17,  for  piping  deep  well  No.  3  at 
Fort  Hancock,  and  connecting  with  present 
reservoir. 

North  Carolina. 

•f»Bids  will  be  received  until  8  p.  m.,  Dec. 
7,  by  Board  of  Water  Commissioners,  Char- 
lotte, N.  C,  for  building  a  pumping  station, 
a  suction  well  and  intake,  including  the  laying 
of  about  160  ft.  of  36-in.  pipe  in  rock  trench. 
Plans  and  specifications  are  on  file  with  A. 
H.  Wearn,  Clerk  of  the  Board,  and  Gilbert 
C.  White,  Charlotte,  N.  C. 

North  Dakota. 

The  citizens  of  Devils  Lake,  N.  Dak.,  have 
voted  in  favor  of  municipal  ownership  of  the 
power  and  waterworks. 

Ohio. 

•J*Bids  will  be  received  until  noon,  Dec.  6, 
by  Director  of  Public  Service,  A.  B.  Lea, 
Cleveland,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
West  Lake  tunnel  for  the  Water  Department 
of  the  city.  I.  O.  Haffman  is  Secretary  of 
the  Director. 

•J»Bids  will  be  received  until  noon,  Dec.  7, 
by  Director  of  Public  Service,  Cleveland,  O., 


for  furnishing  air  compressor  equipment  for 
the  Kirtland  Pumping  Station  of  the  Water 
Department  of  the  city.  A.  B.  Lea  is  Director 
and  I.  O.  Hoffman  is  Secretary. 

•J«Bids  will  be  received  until  noon,  Dec.  1, 
by  Director  of  Public  Service,  Canton,  O., 
for  the  excavation  (by  dredging  or  other- 
wise) the  main  channel  of  the  east  branch  of 
the  Nimishillen  Creek,  from  Belden  Ave. 
bridge  to  Klorer  Ave.  bridge,  and  the  pro- 
posed lagoon  in  the  Water  Works  Park,  south 
of  Lake  St.  extension,  according  to  plans  and 
specifications  on  file  in  said  office,  Engineer's 
division.  The  approximate  quantities  are  as 
follows :  Nimishillen  Creek  channel,  6,000  cu. 
yds. ;  lagoon  in  Water  Works  Park,  3,500  cu. 
yds.  P.  H.  Weber  is  City  Engineer  and  W. 
I.  Zink  is  City  Clerk. 

Waterworks  Supt.  Landlaw  has  recommend- 
ed to  the  Service  Department,  Cincinnati,  O., 
improvements,  comprising  the  installation  of 
an  additional  pump  of  17,000,000-gal.  daily 
capacity  at  the  main  station  at  a  cost  esti- 
mated at  $160,000 ;  an  additional  pump  at  the 
Western  Hills  station,  the  capacity  to  be  7,- 
000,000  gals,  daily  and  the  cost  $90,000 ;  the 
laying  of  an  additional  supply  main  to  the 
Western  Hills  station,  and  the  construction  of 
an  additional  rising  main  from  the  main  sta- 
tion to  the  high  service.  It  is  estimated  that 
a  bond  issue  of  perhaps  $500,000  will  be 
needed  to  carry  out  the  improvements. 

Oklahoma. 

•J»Bids  will  be  received  until  8  p.  m.,  Dec. 
15,  by  Board  of  Trustees,  Bennington,  Okla., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  a  waterworks 
system,  including  pumping  equipment  tank 
and  tower,  3,300  ft.  of  6-in.  cast-iron  Class  A 
pipe ;  2,400  ft.  of  6-in.  cast-iron  Class  B  pipe, 
9,000  ft.  4-in.  cast-iron  Class  A  pipe,  14  hy- 
drants and  all  necessary  specials.  Plans,  speci- 
fications, proposal  forms,  etc.,  may  be  had 
from  Jesse  Sipes,  Town  Clerk,  or  from  Nagel 
&  Peterson,  Engineers,  Muskogee,  Okla. 

•f«Bids  will  be  received  until  10  a.  m.  Dec. 
5,  by  Mayor  and  City  Council,  Muskogee, 
Okla.,  for  furnishing  and  erecting  upon  foun- 
dation, a  6,000, 000-gal.  horizontal  high-duty 
crank  and  flywheel  pumping  engine  to  op- 
erate against  320  ft.  total  head.  T.  P.  Clants 
is  City  Engineer. 

®The  City  Council  of  Pryor  Creek,  Okla., 
has  awarded  the  following  contracts  in  con- 
nection with  the  installation  of  a  water  works 
system,  for  which  bids  were  opened  Nov.  20 : 
Benham  Engineering  Co.,  American  Nat.  Bank 
Bldg.,  Oklahoma  City,  Okla.,  engineer :  Ameri- 
can Cast  Iron  Pipe  Co.,  Birmingham,  Ala., 
5,000  ft.  of  10-in.  Class  "C"  cast  iron  pipe, 
28,000  ft.  of  10-in.  Class  "B"  cast  iron  pipe, 
2,000  ft.  of  4-in.  Class  "B"  cast  iron  pipe,  2,000 
ft.  of  6-in.  Class  "B"  cast  iron  pipe,  $26.50  per 
ton ;  Crane  Co.,  50,000  lbs.  of  lead  at  $4.82  per 
100,  and  1,650  lbs.  of  yarn  at  4  cts.  per  lb. 

The  citizens  of  Okmulgee,  Okla.,  on  Nov. 
21  voted  against  the  issuance  of  bonds  to  the 
amount  of  $10,000  to  repair  the  waterworks. 

Bonds  to  the  amount  of  $8,000  have  been 
voted  by  the  citizens  of  Noble,  Okla.,  for  the 
purpose  of  installing  a  waterworks  system. 

Oregon. 

^•Bids  will  be  received  until  4  p.  m.,  Dec.  12, 
by  Water  Board,  Portland,  Ore.,  for  furnish- 
ing and  delivering  at  Portland,  Ore.,  the  fol- 
lowing approximate  quantities  of  cast  iron 
water  pipe  and  special  castings :  500  lengths 
of  20-in.  cast  iron  pipe,  estimated  weight  520 
tons ;  2,200  lengths  of  16-in.  cast  iron  pipe,  es- 
timated weight  1,640  tons ;  5,700  lengths  of  12- 
in.  cast  iron  pipe,  estimated  weight  2,760  tons ; 
21,500  lengths  of  8-in.  cast  iron  pipe,  estimated 
weight,  6,190  tons ;  4,700  lengths  of  6-in.  cast 
iron  pipe,  estimated  weight  890  tons ;  total 
weight,  12,000  tons.  Standard  special  castings 
for  cast  iron  pipe,  500  tons.  Specifications  and 
form  of  proposal  can  be  obtained  at  the  office* 
of  D.  D.  Clarke,  engineer  of  the  Water  Board, 
City  Hall,  Portland,  Ore.  Bidders  must  state 
the  price  of  pipe  per  ton  of  2,000  lbs.  and  the 
price  of  special  castings  per  pound,  all  deliv- 
ered f.  o.  b.  cars  or  docks,  Portland,  Ore.  R. 
D.  Dodge  is  superintendent  of  the  board. 


•f»Bids  will  be  received  until  10  a.  m.,  Dec. 
4,  by  Multnomah  County  commissioners,  at 
the  office  of  Whidden  &  Lewis,  architects,  1209 
Wilcox  Bldg.,  Portland,  Ore.,  for  a  water  well 
in  the  west  wing  of  the  new  court  house  for 
Multnomah  County,  Ore.  T.  J.  Cleeton  is 
county  judge. 

Louis  C.  Kelsey,  Selling  Bldg.,  Portland, 
Ore.,  has  been  engaged  by  the  city  of  New- 
berg,  Ore.,  to  design  and  supervise  the  con- 
struction of  a  pumping  plant  and  water  works 
improvements,  estimated  to  cost  about  $20,000. 

The  citizens  of  Gold  Hill,  Ore.,  on  Nov.  20 
authorized  a  bond  issue  of  $25,000  for  the 
purpose  of  obtaining  pure  water. 

Three  charter  amendments  providing  that 
the  city  of  McMinnville,  Ore.,  issue  $75,000 
in  bonds  have  been  passed.  The  bond  issues 
will  be  as  follows:  $15,000  for  water  mains, 
$30,000  for  street  improvements  and  $30,000 
for  extension  of  water  and  light  systems. 

Pennsylvania. 

The  South  Easton  Water  Co.,  South  East- 
on,  Pa.,  will  build  an  additional  reservoir, 
with  a  capacity  of  4,000,000  gals.,  to  give 
better  fire  pressure. 

The  city  of  Erie,  Pa.,  has  authorized  Chester 
&  Fleming,  hydraulic  engineers,  Pittsburgh, 
Pa.,  to  prepare  plans  and  specifications  for  a 
steel  stand  pipe,  30  ft.  in  diameter  and  90  ft. 
high,  to  supply  the  high  service  district  of 
Erie. 

South  Carolina. 

Engineer  J.  L.  Ludlow  of  Winston-Salem, 
N.  C,  is  making  an  inspection  of  the  Camden 
Water  &  Light  plant,  Camden,  S.  C,  for  that 
city,  to  ascertain  its  value  in  case  the  city 
desires  to  purchase.  The  engineer  will  also 
make  a  report  giving  his  estimate  of  the  cost 
of  the  city  installing  its  own  water  and  light 
plant.  The  citizens  will  shortly  be  asked  to 
vote  on  the  issuance  of  bonds  for  this  pur- 
pose. 

Tennessee. 

®The  Water  Commission  of  Jellico,  Tenn., 
has  awarded  the  contract  for  the  building  of 
the  reservoir  and  laying  of  water  mains,  in 
connection  with  the  installation  of  a  water- 
works system,  to  Howard  Neely  of  Mount 
Pleasant,  Tenn.  Pipe  will  be  furnished  by 
the  city.  The  water  supply  will  be  secured 
from  artesian  wells  or  mountain  springs,  four 
miles  distant.  Bids  for  the  construction  of 
the  sewer  system  were  considered  too  high. 
Walter  G.  Kirkpatrick,  Jackson,  Miss.,  is  En- 
gineer. 

®Craig  &  Fisher  of  Covington,  Tenn.,  have 
been  awarded  the  contract  by  the  Board  of 
Alderman  of  Obion,  Tenn.,  for  the  construction 
of  a  water  works  system  for  $18,000.  Bids 
were  opened  Nov.  21.  C.  Jenks,  Union  City, 
Tenn.,  is  engineer. 

®The  Allen  Engineering  Co.,  Exchange 
Bldg.,  Memphis,  Tenn.,  has  been  awarded  the 
contract  by  the  Board  of  Aldermen  of  Tren- 
ton, Tenn.,  for  the  construction  of  a  water 
works  improvement  and  electric  light  plant, 
for  which  bids  were  opened  Nov.  17.  R.  C. 
Huston,  1634  Exchange  Bldg.,  Memphis,  is  en- 
gineer. 

Texas. 

®Lane  &  Bowler,  of  Houston,  Tex.,  have 
entered  into  contract  with  C.  G.  Gates,  of 
Port  Arthur,  Tex.,  to  furnish  6,000,000  gals, 
of  pure  water  daily  to  Port  Arthur.  A  30-in. 
main  is  to  be  laid  capable  of  supplying  11,- 
000,000  gals,  daily,  and  the  piping  has  been 
ordered.  The  supply  will  be  piped  to  the 
city  from  Port  Neches,  12  miles  distant. 

®The  City  Commission  of  Dallas,  Tex.,  has 
let  a  contract  to  B.  J.  Harper  for  extending 
well  No.  1  at  Bachman  reservoir  to  the  Trin- 
ity sands.  The  bid  was  for  $9  per  ft.  This 
well  extends  now  only  to  the  Paluy  stratum. 

Consulting  Engineer  George  W.  Fuller,  170 
Broadway,  New  York  City,  has  recommended 
to  the  City  Commissioners  of  Dallas,  Tex., 
the  installation  of  a  water  filtration  and  sew- 
age disposal  plant.  Mechanical  filters  are  rec- 
ommended. 

The  Randall-Lovegrove-Wyman  Engineer- 
ing Co.,  of  Houston,  Tex.,  has  been  engaged 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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by  the  city  of  Harlingen,  Tex.,  to  supervise 
the  construction  of  a  waterworks  system  and 
an  electric  light  plant,  estimated  to  cost  $32,- 
000.  The  work  will  include  water  tower,  pip- 
ing, buildings  and  power  plant.  A.  W.  Cun- 
ningham is  Mayor. 

Virginia. 

Water  Engineer  Thos.  B.  Dornin  of  Nor- 
folk, Va.,  has  recommended  to  the  Board  of 
Aldermen  a  plan  to  secure  a  temporary  supply 
of  water  to  supplement  the  city  lakes.  The 
engineer's  plan  is  to  lay  a  main  to  the  old 
Gilmerton  canal  and  provide  a  dumping  sta- 
tion at  Gilmerton  capable  of  forcing  2,000,- 
000  gals,  daily  into  the  city.  It  is  proposed 
to  connect  with  the  city  mains  at  the  foot  of 
East  Main  St.  The  plan  calls  for  an  expendi- 
ture of  approximately  $72,000. 

The  officials  of  Chase  City,  Va.,  contem- 
plate the  installation  of  a  waterworks  and  a 
sewerage  system.  It  has  been  estimated  that 
both  systems  can  be  installed  for  $50,000  or 
$60,000. 

Washington. 

•|»Bids  will  be  received  until  8  p.  m.,  Dec. 
13,  by  H.  E.  Trimble,  Town  Clerk,  Wapato, 
Wash.,  for  the  construction  of  a  pumping 
plant  for  the  city  water  system.  Plans  for 
the  work  are  on  file  with  the  clerk  or  Citv 
Engineer  D.  D.  Redman,  Toppenish,  Wash. 
The  pumping  plant  shall  consist  of  a  triplex 
pump,  motor,  gasoline  engine,  air  compres- 
sor, pressure  tank  and  elevated  storage  tank 
and  building. 

•f»Bids  will  be  received  until  8  p.  m.,  Dec. 
13,  by  H.  E.  Trimble,  Town  Clerk,  Wapato, 
Yakima  County,  Wash.,  for  the  construction 
of  a  pumping  plant  for  the  municipal  water 
system  of  said  town  and  for  the  furnishing 
of  all  materials  necessary  therefor  and  for 
the  work  of  installation  of  said  plant;  the 
material  to  be  furnished,  the  construction  and 
installation  of  the  same  shall  be  in  all  re- 
spects in  accordance  with  the  plans  and  speci- 
fications therefor,  heretofore  prepared  by  the 
town  engineer,  which  plans  and  specifica- 
tions are  now  on  file  with  the  Town  Clerk  of 
the  town  of  Wapato  and  subject  to  the  in- 
spection of  all  persons  interested.    The  pump- 


ing plant  shall  consist  of  a  triplex  pump,  mo- 
tor, gasoline  engine,  air  compressor,  pressure 
tank  and  elevated  storage  tank  and  building ; 
each  bidder  will  be  required  to  deposit  with 
his  bid  a  certified  check  for  5  per  cent  of  the 
amount  thereof  in  favor  of  the  Town  Treas- 
urer. D.  R.  Redman  is  Town  Engineer,  Top- 
penish,, Wash. 

®G.  H.  Sutherland  of  Walla  Walla,  Wash., 
has  been  awarded  the  contract  by  the  City 
Council  of  Haines,  Ore.,  for  the  construc- 
tion of  a  waterworks  system  for  $20,000. 

Attorney  John  F.  Miller,  American  Bank 
Bldg.,  Seattle,  Wash.,  acting  as  counsel  for 
Roy  W.  Comegys-Duvall,  et  al.,  in  securing  a 
franchise  over  county  roads,  etc.,  for  con- 
structing an  electric  light  and  water  system 
about  and  in  the  city  of  Duvall,  Wash.,  states 
that  the  Board  of  King  County  Commission- 
ers, Seattle,  has  granted  the  petition  and 
work  on  the  project  will  start  at  once.  The 
system  is  estimated  to  cost  $200,000  or  $300,- 
000,  and  provides  for  the  erection  of  a  dam, 
pumping  station,  pipe,  transmission  lines,  etc. 
The  route  of  the  proposed  system  is  described 
as  follows :  Beginning  on  county  road  68, 
300  ft.  southwest  of  center  of  section  12,  twp. 
26  N,  range  6  E,  to  Duvall,  and  southeast  to 
south  line  of  sec.  24,  twp.  26  N.,  range  6  E., 
also  beginning  on  county  road  283,  sec.  15, 
twp.  26  N.,  range  6  E.,  northeast  to  north 
line  of  sec.  14,  twp.  26  N.,  range  6  E.,  to 
county  road  No.  420,  thence  east  to  road  427, 
thence  east  to  end  of  road  No.  527;  also  on 
1st,  2nd,  3rd,  4th,  Riverside  and  Railroad 
Aves.,  and  Main,  Broadway,  Bird,  Virginia, 
Stewart,  Cherry,  Stella,  Stephens,  Ring,  Rich- 
ardson, Valley,  Park  and  Taylor  Sts.,  in  Du- 
vall. 

The  citizens  of  Prosser,  Wash.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $50,000 
for  the  installation  of  a  waterworks  system. 

Wisconsin. 

The  City  Council  of  La  Crosse,  Wis.,  conr 
templates  expending  $250,000  for  the  purpose 
of  installing  a  new  waterworks  plant.  Twe 
kinds  of  systems  are  being  considered. 

The  City  Council  of  Waukesha,  Wis.,  has 
rejected  both  propositions  to  purchase  either 
Hobo   Park  or  the  Edward  Smith  property 


on  White  Rock  Ave.,  which  land  was  to  be 
used  for  the  purpose  of  sinking  city  wells 

Canada. 

^•Bids  will  be  received  until  noon,  Dec.  12 
by  W.  F.  Heal,  City  Clerk,  Moose  Jaw,  Sask. 
for  furnishing  approximately  100,000  lin.  ft.  of 
steel  water  pipe  18  ins.  in  diameter.  Walter  J. 
Francis  &  Co.,  engineers,  "Montreal,  Que. 

•f*Bids  will  be  received- until  4  p.  m.,  Dec 
27,  by  William  McQueen,  City  Clerk,  Van 
couver,  B.  C,  for  the  following  in  connection 
with  Seymour  Creek  extensions :    1.  For  the 
supply  of  24,000  ft.  of  24-in.  steel  pipe  for  the 
Seymour  pipe  line  extensions.    2.  For  the  sup 
ply  of  valves  for  the  new  Seymour  Creek  pipe 
line  extension.   3.  For  the  excavation  and  back 
filling  of  a  pipe  trench  along  Seymour  Creek 
suitable  for  the  construction  of  a  36-in.  steel 
riveted  pipe.    Plans  and  specifications  may  be 
seen  at  the  office  of  Messrs.  Hermon  &  Bur 
well,  room  12,  Inns  of  Court  Building,  and  at 
the  office  of  the  City  Engineer,  City  Hall. 

Bids  have  been  received"  by  the  City  Coun 
cil  of  Edmonds,  B.  C,  from  16  bidders,  an 
ranged  in  price  from  $15,144  to  $34,960,  on 
the  construction  of  a,  300,000-gal.  tank.  Tend 
ers  are  being  examined  by  Engineers  Cleve 
land  &  Cameron. 

Amounts  on  which -the  municipality  of  Ed 
monds,  B.  C,  will  vote  for  improvements  fo 
the  coming  year  have  been  announced  by  the 
City  Council.    Among  them  will  be  an  issue 
of  $350,000  for  waterworks,  and  $10,000  for 
sidewalks. 

By-laws  have  been  submitted  to  the  Citv 
Council  of  Vancouver,  B.  C.,  for  improve 
ments,  as  follows:   $60,000  for  an  Old  Peo 
pie's  Home,  $7,500  for  the  establishment  o 
free  dispensary  and  $7,500  for  a  like  purpose 
for  a  Creche ;  $20,000  for  laying  out  and  im 
proving  the  Mountain  View  cemetery;  $400 
000  for  extensions  for  watershed  purposes  at 
Seymour  Creek;  for  equipment  and  improve- 
ment of  the  Juvenile  Detention  Home ;  for 
bridges   on   Hastings,   Keefer,    Pender  and 
Harris   Sts.,  and  for  fire  halls  at  Hastings 
Townsite,  D.  L.  301,  and  West  Kitsilano ;  and 
for  construction  of  sewers  and  rocking  and 
grading  of  roads. 


SEWERAGE   AND    GARBAGE  DISPOSAL 


California. 

City  Engineer  Greeley  of  Bakersfield,  Cal., 
has  prepared  plans  for  the  proposed  supple- 
mental sewer  system,  subject  to  change  be- 
fore submission  to  the  commission  of  ex- 
perts, which  the  City  Trustees  will  appoint. 

The  City  Council  of  Long  Beach,  Cal.,  on 
Nov.  21  held  a  mass  meeting  with  the  citi- 
zens in  order  to  fully  acquaint  the  people  of 
the  city  with  existing  conditions  and  the  ne- 
cessity for  voting  the  bond  issue  of  $175,000 
for  pier  purposes  and  $350,000  for  sewers. 
Maps  of  the  sewer  district  and  plans  for  the 
piers  have  been  prepared. 

E.  E.  Rinehart  has  been  elected  mayor  of 
Lakevicw,  Cal.,  favoring  the  instalation  of 
a  sewer  system  and  possibly  a  waterworks 
system. 

Colorado. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
1,  by  Hoard  of  Public.  Works,  Denver,  Colo., 
Henry  Read,  President,  for  furnishing  the 
necessary  labor  and  material  for  constructing 
in  place  in  the  sub  district  No.  14.  Part  A.  of 
the  West  and  South  Side  Sanitary  Sewer 
District,  the  sub-district  sewers,  manholes, 
■  t.  A  certified  check  for  $5,000  must  be 
tiled  with  each  bid. 

<s>Thc  Hoard  of  Public  Works  of  Denver, 
(  olo.»  has  awarded  the  contract  for  the  con- 
traction of  the  sanitary  sewer  in  a  stil>  <lis 
trirt  King  within  Ohio,  Cedar.  South  dark- 
en ;ni«|  Solid)  I'niversitv  St.,  to  the  Wescott- 
Doan  Investment  Co.,  of  Denver,  for  $27.7K.Y 
Oilier  bidders  on  the  work  were:  Dennis 
Gibbons  Construction  Co.,  $'t.'».H77 ;  Common- 


wealth Construction  Co.,  $32,491 ;  Denver- 
Pueblo  Construction  Co.,  $30,053;  Dillon 
Stone  Co..  $30,924 ;  National  Construction  Co., 
$33,653;  Gaffv  &  Keefe  Construction  Co..  $33,- 
387;  Peter  O'Brian  Construction  Co.,  $33,853; 
J.  R.  Gordon,  $31,223;  Tully  Construction 
Co.,  $54,536. 

District  of  Columbia. 

•J»Ricls  will  be  received  until  2  p.  m.,  Dec. 
14,  by  Department  of  the  Interior,  Indian  Af- 
fairs, Washington,  D.  C,  C.  F.  Hauke,  Act- 
ing Commissioner,  for  the  frame  school  house 
and  pump  house  and  water  and  sewer  sys- 
tems, Salt  River  Indian  School,  Ariz. 

Plans  for  the  extension  of  the  sewage  dis- 
posal system  of  Washington,  D.  C,  so  as  to 
include  the  adjacent  towns  in  Maryland  and 
prevent  pollution  of  Rock  Creek  and  the 
Anacostia  River,  are  under  consideration  by 
the  authorities  of  Maryland  and  the  District 
of  Columbia.  At  the  next  session  of  the 
legislature  the  State  Board  of  Health  of  Mary- 
land will  ask  for  an  appropriation  for  a  pre- 
liminary survey  and  the  preparation  of  a  re- 
port showing  the  cost  of  the  project.  At  the 
following  session,  which  begins  in  January, 
1911,  it  will  be  asked  to  provide  for  the  work 
by  the  issuance  of  state  bonds.  Preliminary 
estimates  made  by  Asa  K.  Phillips,  superin- 
tendent of  sewers  of  the  district,  place  the  ap- 
proximate cost  at  $500,000. 


Florida. 

®Thc  Trustees  for  the  Water  Works  and 
Improvement  Bonds,  Jacksonville,  Fla..  have 
awarded  tin-  coin  ract  lor  furnishing  the  fol- 


lowing materials  and  laying  same  in  Sewer 
District  No.  1,  to  F.  W.  Long  &  Co.,  434  East 
Bay  St.,  Jacksonville:  1,700  ft.  of  12-in.  and 
1,500  ft.  of  8-in.  cast  iron  sewer  pipe,  togeth- 
er with  20  8x6-iri.  cast  iron  "Y"  branches:  also 
about  6,350  ft.  of  8-in  terra  cotta  sewer  pipe, 
and  the  building  of  some  30  manholes.  The 
contract  price  is  $18,748.  Bids  were  opened 
Nov.  6. 

®Bryan  &  Co.,  of  Jacksonville.  Fla.,  have 
been  awarded  the  contract  by  the  Trustees  for 
the  Water  Works  and  Improvement  Bonds. 
Jacksonville,  for  furnishing  all 'materials  and 
laving  about  350  ft.  of  8-in.  cast  iron  sewer 
pipe,  together  with  14  cast  iron  sewer  pipe,  to- 
gether with  14  cast  iron  special  "Y"  branches 
and  building  one  manhole,  in  Sewer  District 
No.  3,  at  $717.    Bids  were  opened  Nov.  6. 

Georgia. 

The  City  Council  of  Jonesboro.  Ga.,  has 
appointed  a  committee  to  take  the  necessary 
steps  for  calling  an  election  for  the  purpose 
of  voting  on  the  issuance  of  bonds  for  the 
installation  of  a  sewer  system,  waterworks 
and  electric  light  plant.  The  election  will 
be  held  some  time  during  January.  W.  L. 
Watterson  is  Mayor. 

The  plan  to  extend  all  the  main  trunk  sew- 
ers of  Atlanta.  Ga.,  to  the  city  limits,  instead 
of  building  intercepting  sewers  from  the  pres 
cnl  ..mi. ills  to  the  citv  limits  an. I  beyond, 
has  been  taken  up  by  the  Bond  Commission 
and  Sewer  Committee  of  Council.  A  special 
committee  has  been  appointed  to  work  out 
the   estimates  of  cost  and  other  details  and 


report  to  the  Council  at  the  earliest  possible 
•I-  indicates  work  now  op;n  for  bids.    <*)  indicates  a  contract  let  recently. 
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date.  It  is  thought  the  work  will  cost  about 
$750,000.  Capt.  R.  M.  Clayton  is  Chief  En- 
gineer. 

Illinois. 

•J«Bids  will  be  received  by  the  Board  of 
Inspectors  of  the  House  of  Correction  of  Chi- 
cago, 111.,  until  2  p.  in.,  Dec.  8,  for  furnishing 
sewer  pipe,  cement,  explosives,  engineer's  sup- 
plies, etc.,  to  the  House  of  Correction,  2Gth  St. 
and  California  Ave. 

®The  following  contracts  for  furnishing 
tools,  materials,  labor  etc.,  necessary  to  con- 
struct sewers  in  various  streets  have  been 
awarded  by  the  Board  of  Local  Improvements, 
Chicago,  111. :  Thomas  St.,  Pontorelli  &  Di 
Sandro;  W.  37th  PI,  Pontorelli  &  Di  San- 
dro ;  S.  Washtenaw  Ave,  Angelo  Santucci ; 
N.  51st  Ave,  Thomas  St.  and  N.  50th  Ct,  N. 
Mancine.  E.  J.  Glackin  is  Secretary  of  the 
Board. 

®The  Board  of  Local  Improvements  of 
Marseilles,  111,  on  Nov.  13  opened  bids  for 
the  construction  of  the  new  sewer  and  award- 
ed the  contract  to  Green  &  Sons  of  Ottawa, 
111.,  for  $61,159.  Other  bidders  on  the  work 
were :  Keys  &  McNamara,  La  Salle,  111,  $63,- 
483;  Dearborn  &  Jackson,  Cedar  Rapids,  la, 
$66,233;  John  W.  Farley,  Chicago,  111,  $69,- 
531,  and  Thornton  Bros,  St.  Paul,  Minn, 
$73,974. 

A  bill  asking  that  the  village  of  Morton 
Grove,  111,  be  restrained  from  emptying  sew- 
age into  the  north  branch  of  the  Chicago 
River,  has  been  filed  in  the  Circuit  Court, 
Chicago,  by  the  property  owners.  The  vil- 
lage is  about  to  construct  a  waterworks  and 
mains  and  a  complete  sewage  system  which 
will  empty  into  the  north  branch  of  the  river. 

Steps  have  been  taken  by  the  Sanitary 
Board  of  the  .Sanitary  District,  Chicago,  111, 
to  supply  Cicero  and  Austin  with  improved 
systems  of  sewerage.  The  proposed  movement 
will  cost,  according  to  present  estimates,  about 
$214,000.  The  city,  according  to  the  present 
plans,  is  to  furnish  $60,000  and  the  sanitary 
district  $56,000  for  the  new  sewerage  system, 
to  extend  from  West  12th  St.  to  West  22nd 
St.  The  plan  is  to  be  taken  up  at  West  22nd 
St.  by  the  township  of  Cicero  running 
through  to  Mud  Lake,  and  the  sanitary  dis- 
trict proposes  to  continue  the  work  from  Mud 
Lake  to  the  main  channel. 

Indiana. 

No  bids  were  received  by  the  Board  of 
Public  Works  of  New  Albany,  Ind,  on  Nov. 
14  for  the  construction  of  district  sewerage 
system  on  Vincennes,  north  of  Chartres  St. 
C.  W.  Appleby  is  City  Engineer. 

Plans  for  the  construction  of  a  large  trunk 
sewer  on  Michigan  St,  from  Monroe  St.  to 
La  Salle  Ave,  in  the  city  of  South  Bend, 
Ind.,  have  been  revised  by  the  Board  of  Pub- 
lic Works.  Specifications  prepared  by  City 
Engineer  W.  S.  Moore  have  been  approved. 
After  this  improvement  is  made  the  street  will 
be  re-paved  with  asphalt. 

Through  a  misunderstanding  regarding  pay- 
ments no  bids  were  received  by  the  Board  of 
Public  Works  of  New  Albany,  Ind,  for  the 
construction  of  a  sewer  system  for  a  new  dis- 
trict created  on  Vincennes  St,  north  of  Char- 
tres. The  work  includes  about  2,000  ft.  of 
sewers  and  six  manholes.  C.  W.  Appleby  is 
City  Engineer. 

The  city  of  Kendallville,  Ind,  plans  to  ex- 
pend $18,000  to  put  in  a  sewage  system  north 
of  the  Lake  Shore  railroad  tracks  to  com- 
plete the  system  of  sewerage  in  that  section. 

The  Marion  County  Council,  Indianapolis, 
Ind,  has  been  asked  by  the  Board  of  County 
Commissioners  for  an  appropriation  for  the 
construction  of  a  new  sewer  system  at  the 
asylum  for  the  incurable  insane  at  Julietta. 

Iowa. 

®John  L.  Hansman  of  Des  Moines,  la,  has 
been  awarded  the  contract  by  the  City  Council 
of  that  city  for  the  construction  of  a  sewer 
in  39th  St,  between  Kingman  Blvd.  and  Cen- 
ter St,  including  approximately  1,694  lin.  ft, 
of  10-in.  sewer,  at  $.91  per  lin.  ft.  Bids  were 
opened  Nov.  22. 

®The  Geo.  M.  King  Construction  Co.  of 
Des  Moines,  la,  has  been  awarded  the  con- 


tract by  the  City  Council  of  that  city,  for  the 
construction  of  a  sewer  system  in  29th  and 
High  Sts,  at  $.97y2  per  lin.  ft.  The  work 
will  include  1,370  lin.  ft.  of  sewer.  Bids  were 
opened  Nov.  22. 

The  following  10  extensions,  branches  of 
main  sewers  and  main  sewers,  are  proposed 
by  the  City  Council  of  Ottumwa,  la,  for  con- 
struction next  year,  as  soon  as  the  funds  from 
the  taxes  are  available :  Kruker  St,  Blake's 
branch  to  east  side  of  Ash  St,  665  ft. ;  Lin- 
coln and  Green  to  Blake's  branch,  1,050  ft. ; 
Blake's  branch  extension  across  Woodland 
Ave,  350  ft;  Main  sewer,  Mill  St,  1,750  ft.; 
McLean  St.  sewer.  Mill  to  Main,  540  ft.;  Ben- 
ton St.'  sewer,  Mill  to  Moin,  520  ft. ;  Clay  St. 
sewer,  Mill  to  Main,  520  ft.;  Blackhawk  St. 
sewer,  Mill  to  Fourth,  1,200  ft.;  Ballingall 
branch,  first  section  length  550  ft. ;  Balling- 
all  branch,  second  section  length,  715  ft.  The 
approximate  cost  as  estimated  by  City  Engi- 
neer John  Brady  will  be  $66,575. 

The  City  Council  of  Ottumwa,  la,  has 
passed  an  ordinance  providing  for  the  adop- 
tion of  the  plan  to  construct  the  Gorden 
sanitary  sewer. 

Mayor  James  R.  Hanna  has  been  instruct- 
ed by  the  City  Council,  Des  Moines,  la,  to 
advertise  for  bids  for  the  construction  of  the 
Seventh  ward  sewer  system,  which  will  cost 
about  $125,000. 

The  City  Council  of  Ottumwa,  la,  has 
taken  the  initial  steps  toward  the  construc- 
tion of  sanitary  and  storm  water  sewers  under 
the  new  Gordon  plan  recently  adopted.  Reso- 
lutions were  passed  ordering  sanitary  drains 
on  the  following  streets :  Chester  Ave,  be- 
tween Schyler  St.  and  Milner  St. ;  Schuyler 
St,  between  Finley  Ave.  (trunk  sewer),  and 
Chester  Ave. ;  and  Pennsylvania  Ave,  from 
Camille  to  Court  Sts.  Bids  on  this  work  will 
be  by  the  chairman  of  the  street  committee 
as  soon  as  possible. 

Kansas. 

*J*Bids  will  be  received  until  about  Dec.  4, 
it  is  reported,  by  City  Council  of  Atchison, 
Kan,  for  the  construction  of  approximately 
14,500  ft.  of  sewers,  ranging  from  6  in.  to 
5  ft.  in  diameter.  S.  K.  McCrary  is  City 
Engineer. 

Bids  were  received  by  the  City  Council 
of  Fort  Scott.  Kans,  on  Nov.  14  for  the  con- 
struction of  the  Plaza  sewer  from  the  Mid- 
land Construction  Co.  and  the  Thogmartin 
Co,  both  being  considered  too  high.  The 
work  will  be  re-advertised. 

Kentucky. 

*J»Bids  will  be  received  until  Dec.  4,  by  W. 
I.  Thompson,  Mayor,  Henderson,  Ky,  for  the 
scavanger's  work  for  a  period  of  two  years. 

Massachusetts. 

The  Board  of  Public  Works  of  Salem, 
Mass,  plans  the  installation  of  a  sewer  sys- 
tem to  cost  approximately  $20,000.  The  sewer 
will  serve  South  Salem. 

Michigan. 

®The  Board  of  Public  Works  of  Grand 
Rapids,  Mich,  has  awarded  the  contract  for 
the  construction  of  a  sewer  in  Fifth  and  West 
Sts,  to  Peter  De  Witt,  for  $1,378. 

City  Engineer  H.  E.  Terrv  of  Flint,  Mich, 
has  presented  plans  and  specifications  for  a 
sewer  on  Roosevelt  Ave,  from  Rochfield 
road  to  Decker  St,  to  the  City  Council. 

Minnesota. 

The  City  Council  of  Stillwater,  Minn,  is 
considering  the  proposition  to  install  the  pro- 
posed sanitary  sewer  and  outlet  for  the  South 
hill  and  sewers  and  outlets  on  the  North  hill. 
The  City  Engineer  is  preparing  plans  and 
estimates  with  blue  prints  for  a  sewer  sys- 
tem. 

The  Pastoret-Lawrence  Co.  of  Duluth. 
Minn.,  is  the  probable  contractor  for  the  con- 
struction of  about  800  ft.  of  8-in.  sewer  on 
Roosevelt  Ave,  the  City  of  Eveleth,  Minn. 
Bids  were  opened  Nov.  21. 

The  City  Council  of  Stillwater,  Minn,  on 
Nov.  21  discussed  the  subject  of  financing  a 
scheme  for  the  installation  of  a  sewer  system 
for  the  city. 


The  subcommittee  of  the  conference  com- 
mittee of  St.  Paul,  Minn,  has  recommended 
a  bond  issue  of  $405,000  for  sewer  work.  The 
total  estimated  cost  of  sewers  needed  is 
$577,000. 

Missouri. 

®The  City  Council  of  Cameron,  Mo,  has 
awarded  the  contract  for  the  construction  of 
the  sewers  in  District  No.  1,  including  the 
business  section,  to  the  Johnson  Real  Estate 
&  Construction  Co. 

The  citizens  of  Springfield,  Mo,  on  Nov. 
16  voted  in  favor  of  expending  $100,000  for 
improvement  of  the  city  sewer  system. 

The  City  Council  of  St.  Joseph,  Mo,  has 
passed  an  ordinance  setting  aside  $40,000  for 
the  South  Park  sewers  and  an  ordinance 
setting  aside  $8,365  to  extend  the  Blacksnake 
sewer.  At  the  same  time  a  bill  was  intro- 
duced in  the  Council  ordering  the  construc- 
tion of  the  South  Park  main  sewer  at  an  es- 
timated cost  of  $19,000. 

The  Seitz-Peterman  Engineering  Co,  St. 
Joseph,  Mo,  consulting  engineers  for  Mound 
City,  Mo,  has  estimated  the  cost  of  installing 
the  proposed  sewer  system  for  that  city  at 
from  $7,000  to  $8,000.  A  special  election  will 
be  called  shortly  by  the  City  Council  for  the 
purpose  of  voting  bonds  for  the  improvement. 

The  Board  of  Public  Works  of  Kansas 
City,  Mo,  has  admitted  concrete  pipe,  8  to 
15  ins.  in  diameter,  in  the  specifications  for 
the  building  of  district  sewers  between 
Broadway,  Brookside  Blvd.,  59th  and  62nd 
Sts,  and  a  joint  district  sewer  between  Brook- 
side  Blvd.,  Broadway,  56th  and  59th  Sts.  Bids 
will  also  be  received  on  vitrified  clay  pipe. 
William  Buchholz  is  chairman  of  the  board. 

The  Hyde  Park  Improvement  Club,  St.  Jo- 
seph, Mo,  at  a  recent  meeting  appointed  a 
committee  to  interview  the  Board  of  Public 
Works  in  regard  to  sewers  on  Fourth  and 
Neyes  Sts. 

The  City  Council  of  Cameron,  Mo,  has  em- 
ployed the  Seitz-Peterman  Engineering  Co, 
of  St.  Joseph,  Mo,  to  prepare  plans,  specifi- 
cations, etc,  for  District  No.  2,  which  will  in 
all  probability  include  much  of  the  central 
south  portion  of  the  town. 

Montana. 

®F.  E.  Evans  has  been  awarded  the  con- 
tract by  the  City  Council  of  Great  Falls, 
Mont,  for  the  construction  of  two  lateral 
sewers  as  follows :  Special  Improvement 
District  No.  127,  for  a  9-in.  lateral  sewer  in 
fifth  alley  north  from  34th  to  37th  Sts,  $1,- 
704 ;  Special  Improvement  District  No.  128, 
for  a  9-in.  lateral  sewer  in  fourth  allev  north 
from  32nd  to  38th  Sts,  $3,796. 

Nebraska. 

The  City  Council  of  Hastings.  Neb,  has 
created  Sewer  District  No.  65.  This  district 
includes  that  section  of  the  city  including  the 
St.  Joe  &  G.  I.  depot,  as  well  as  the  Bruns- 
wick and  Maple  hotels. 

Voters  of  Crawford,  Neb,  will  soon  be 
asked  to  vote  at  a  special  election  upon  the 
question  of  bonding  the  city  for  $12,500  for 
the  purpose  of  constructing  a  trunk  sewer. 
Plans  and  estimates  of  the  City  Engineer 
have  been  approved. 

Bonds  have  been  voted  for  the  construction 
of  a  new  sewer  system  for  Scotts  Bluff,  Neb, 
bids  for  which  will  be  asked  shortly.  Bruce 

6  Standevin,  206  Bee  Bldg,  Omaha,  have  com- 
pleted plans.  The  estimated  cost  of  the  sys- 
tem is  $12,000. 

The  City  Council  hi  Holdrege,  Neb,  has 
passed  an  ordinance  providing  for  the  crea- 
tion of  a  new  sewer  district,  known  as  Dis- 
trict No.  3.  The  new  district  is  defined  as 
follows :  Beginning  on  Fourth  Ave.  at  a 
point  310  ft.  east  of  t'.  £  Hayden  St.  addition 
and  extending  along  the  center  of  the  al- 
ley   along    the    west    side    of    blocks  8, 

7  and  6  in  Morton  addition  to  Holdrege, 
to  a  -oint  at  the  northwest  corner  of  lot  4, 
ia  said  block  6,  thence  west  to  a  point  310 
ft.  west  of  the  west  line  of  said  Burlington 
St,  thence  south  to  Fourth  Ave,  thence  east 
to  place  of  beginning. 

The  Board  of  Local  Improvements  of  Lin- 
coln,  Neb,   has   authorized   the   building  of 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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sewers  in  Ninth,  Seventh  and  State  Sts.  The 
resolution  provided  for  a  12-in.  sewer  to 
commence  at  the  intersections  of  State  and 
Eighth  Sts.,  and  for  a  15-in.  pipe  sewer  to 
commence  at  the  Rubicon  sewer,  between 
Elm  and  College  Sts.,  in  Ninth  St. 

New  Jersey. 

®The  Board  of  Public  Works  of  Paterson, 
N.  J.,  on  Nov.  21  awarded  the  contract  for 
the  construction  of  a  Heenan  garbage  disposal 
plant  to  the  Destructor  Co.  of  New  York  City. 
The  building  and  apparatus  will  cost  $81,000, 
will  be  operated  for  $5,850  a  year  and  will  en- 
tail an  average  expenditure  of  $100  a  year  for 
repairs.  Under  the  terms  of  the  contract  the 
Destructor  Co.  is  to  operate  the  plant  for  one 
year  at  a  cost  of  $.32%  per  ton  to  the  city, 
disposing  of  18,000  tons  of  refuse. 

The  City  Council  of  Caldwell,  N.  J.,  con- 
templates the  construction  of  a  sewage  dis- 
posal plant  at  an  estimated  cost  of  $90,000. 

Tyler  Parmly,  Comptroller  of  the  city  of 
Newark,  N.  J.,  will  sell  bonds  Nov.  29  to  the 
amount  of  $1,120,000,  known  as  the  Passaic 
Vallev  sewer  bonds.  These  bonds  are  be- 
ing sold  for  the  purpose  of  constructing  the 
Passaic  Valley  sewer  system,  which  will  bene- 
fit several  municipalities  in  the  vicinity  of 
Newark. 

Following  bids  were  received  by  the  Board 
of  Street  and  Water  Commissioners,  Jersey 
City,  N.  J.,  on  Nov.  13,  for  collection  and  re- 
moval of  ashes  and  garbage  and  kitchen 
refuse  from  all  the  streets  of  the  city  from 
Dec.  1,  1911,  until  Nov.  30,  1912:  Thomas 
Harrington  &  Son  Co.,  $52, 97-5 ;  James  Conlon 
&  Co.,  $54,500,  and  O'Reilly  Bros.,  $60,400. 

New  Mexico. 

•J»Bids  will  be  received  until  2  p.  m.,  Dec. 
15,  by  Board  of  Trustees,  Las  Cruces,  N. 
Mex.,  for  furnishing  necessary  labor  and  ma- 
terial for  the  completion  of  a  water  and  sew- 
erage system  under  one  general  contract.  A 
certified  check  for  $3,000  must  be  filed  with 
each  bid.  Plans  and  specifications  are  on  file 
with  R.  L.  Young,  Chairman  of  the  Board,  at 
the  office  of  E.  T.  Archer  &  Co.,  Engineers, 
302  New  England  Bldg.,  Kansas  City,  Mo. 

New  York. 

•J*Bids  will  be  received  until  11a.  m.,  Dec.  6, 
by  Alfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn,  New  York  City,  for  seven 
sewer  construction  contracts,  the  largest  being 
No.  1,  for  furnishing  all  the  labor  and  mate- 
rial required  for  constructing  a  sewer  in  Nos- 
trand  Ave.,  between  Carroll  and  Crown  Sts. ; 
and  in  Crown  St.,  between  Nostrand  and  Rog- 
ers Aves. ;  and  an  outlet  sewer  in  Crown  St., 
between  Nostrand  and  New  York  Aves. 

®The  Walhs-Gardner  Co.,  250  Broadway, 
New  York  City,  has  been  awarded  the  con- 
tract by  George  Cromwell,  President  of  the 
Borough  of  Richmond,  New  York  City,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  a  concrete  retaining 
wall,  gateways,  gates  and  appurtenances  at  the 
Clifton  Destructor  property,  Tompkins  Ave., 
Clifton,  for  $3,448.  The  work  includes  315  cu. 
yds.  of  concrete,  3.3  tons  steel,  215  lin.  ft. 
limestone  coping,  215  lin.  ft.  limestone  string 
course,  driveway  gates,  entrance  gate,  gate 
posts,  100  cu.  yds.  of  excavation.  Bids  were 
opened  Nov.  21. 

®The  Board  of  Contract  &  Supply  of  Al- 
bany, N.  Y.,  has  awarded  the  contract  for  lay- 
ing a  sewer  in  Lawn  St.,  from  Broadway  to 
North  Pearl  St.,  to  T.  E.  Kerwin,  for  $1,307; 
for  a  sewer  in  Dove  St.,  from  Morton  Ave. 
south,  to  T.  E.  Kerwin,  for  $913. 

'•A  lie  Hoard  of  Contract  &  Supply  of 
Koi  In  ti  r,  N  Y  ,  has  awarded  the  contract 
for  tin-  building  of  the  Thomas  Creek  over- 
flow sewer  to  H.  N.  Cowles,  for  $36,762,  and 
the  contract  for  the  construction  of  the  Gar- 
son  Ave  and  Merchants'  road  overflow  to 
William  Sours,  for  $42,502. 

®J.  M.  Fainting  has  been  awarded  the  con 
tract  in  the  city  of  Buffalo,  N.  Y.,  for  the 
construction  of  tile  sewers  in  Cambria  St., 
at  $6,250. 

City  KitKmeer  F  S.  Parkhurst,  Jr.,  of  Ni- 
agara Pall*,  N.  Y.,  has  submitted  to  the  Hoard 
of  Pulblic  Works  three  propositions  for  sew- 


ers and  cable  conduits  in  Falls  St.  The  first 
calls  for  an  expenditure  of  $85,000;  the  sec- 
ond, $95,000,  and  the  third,  $135,000. 

The  citizens  of  the  village  of  Whitestone, 
N.  Y.,  are  agitating  the  construction  of  a 
sewer  from  5th  Ave.  to  a  point  in  the  Sound, 
near  Malba  Dock,  at  an  estimated  cost  of 
$75,000. 

Ohio. 

•J»Bids  will  be  received  until  noon,  Dec.  1, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  sewers  in 
Kendall  Ave. 

^•Bids  will  be  received  until  noon,  Dec.  16, 
by  H.  B.  Hayden,  Village  Clerk,  Pleasant 
Ridge,  O.,  for  furnishing  the  necessary  labor 
and  materials  and  constructing  the  proposed 
sanitary  sewer  system  and  seweage  purifica- 
tion works.  Riggs  &  Sherman  Co.,  613  The 
Nasby  Bldg.,  Toledo,  O.,  are  Engineers. 

®T.  J.  Kelly  of  Toledo,  O.,  has  been  award- 
ed the  contract  by  the  Department  of  Public 
Service,  Toledo,  for  the  construction  of  local 
sewers  Nos.  1114  and  1124,  at  $1,011  and  $538. 
Bids  were  opened  Nov.  13. 

The  village  engineer  of  Girard,  O.,  has 
been  authorized  by  the  Council  to  prepare 
plans,  specifications,  profiles  and  estimates  for 
a  storm  sewer  and  paving  of  State  St.,  be- 
tween Squaw  Creek  bridge  and  southern  lim- 
its of  the  corporation. 

Ordinances  have  been  introduced  in  the 
City  Council  of  Columbus,  O.,  providing  for 
extensive  sewer  construction  in  annexed  ter- 
ritory under  a  proposed  bond  issue  of  $162.- 
000.  One  provides  $35,000  for  sewers  in 
territory  east  of  Cleveland  Ave.  and  north 
of  the  Norfolk  &  Western  Railway  and  south 
of  Fifth  Ave.;  another  $13,000  for  a  sewer 
in  Denmead  Ave.,  from  Leonard  Ave.  to 
Medill  St.,  and  another  $115,000  for  sewers 
in  Grogan. 

The  mayor  of  Columbus,  O.,  has  approved 
the  ordinances  recently  passed  by  the  City 
Council  providing  for  the  issuance  of  bonds 
in  the  aggregate  of  $480,000,  for  street  im- 
provements and  sewer  work. 

Consulting  Engineer  W.  J.  Sherman  of  the 
firm  of  Riggs  &  Sherman,  The  Nasby,  To- 
ledo, O.,  were  recently  retained  by  that  city 
to  nrepare  a  report  on  the  sewage  pollution 
cf  Swan  Creek  and  Ottawa  River,  and  also 
to  recommend  a  ilan  for  the  relief  of  exist- 
ing conditions  of  the  sewer  system  of  the 
city. 

James  Hunt  submitted  the  lowest  bid  to 
the  Department  of  Public  Service  of  Akron, 
O.,  for  the  extension  of  the  main  trunk  sewer 
to  the  proposed  disposal  plant  in  the  Cuya- 
hoga Valley,  the  bid  being  $57,360.  The 
sewer  will  be  built  on  a  narrow  strip  of  land 
between  the  canal  and  the  Cuyahoga  River. 

Matthew  McCourt,  at  $5,078,  submitted  the 
lowest  bid  to  the  Department  of  Public  Serv- 
ice of  Akron,  O.,  for  the  construction  of  the 
York  St.  sewer,  and  at  $1,482  for  the  High 
St.  sewer. 

Oklahoma. 

The  City  Clerk  of  Oklahoma  City,  Okla., 
is  advertising  for  bids  for  the  construction  of 
sanitary  lateral  sewers  in  Packingtown.  A 
sewer  district  is  created  and  the  proposed 
extension  is  intended  to  serve  the  entire  sec- 
tion commonly  known  as  the  packing  house 
district.  The  engineering  department  has  es- 
timated the  cost  at  $17.(100. 

I  he  City  Clerk  of  Oklahoma  City,  Okla.. 
is  advertising  for  bids  on  the  construction  of 
a  50  ton  incinerator  plant.  The  Commission- 
ers have  appropriated  $21,000  for  the  work. 

Oregon. 

An  ordinance  has  been  passed  by  the  City 
( it i in- i I  i  ,f  nilamook,  Ore.,  providing  for  the 
construction  of  a  sewer  system.  The  propo- 
sition to  amend  the  city  charter  to  increase 
the  limit  of  indebtedness  from  $60,000  to 
$150,000  will  be  submitted  to  the  voters  on 
Dec.  1. 

Pennsylvania. 

®Wm.  Jones  of  Carnegie,  Pa  .  has  been 
awarded  the  contract  by  the  Borough  Council 


of  Ligonier,  Pa.,  for  furnishing  the  materials 
and  constructing  a  sewerage  system  and  sew- 
age disposal  plant.  The  system  includes  32,- 
380  ft.  of  6  to  15-in.  vitrified  pipe  sewers  with 
appurtenances.  The  purification  plant  will  con- 
sist of  sedimentation  tanks,  sprinkling  filters,, 
sluge  beds,  etc.,  designed  to  treat  200,000  gal- 
lons of  sewage.  F.  H.  Shaw,  Engineer.  The 
contract  price  is  $56,572.  Bids  were  opened 
Nov.  24. 

City  Engineer  B.  E.  B riggs  of  Erie,  Pa.,, 
in  a  communication  to  the  City  Council  rec- 
ommended the  installation  of  a  complete  sys- 
tem of  storm  water  drainage  sewers. 

The  Board  of  Commissioners  of  Chelten- 
ham Township,  Cheltenham,  Pa.,  is  again 
considering  the  proposition  of  installing  a 
sewage  disposal  plant  at  an  estimated  cost  of 
$500,000.  The  voters  of  the  township  of  Nov. 
7  voted  against  the  issuance  of  bonds  to  that 
amount  for  the  improvement. 

The  Board  of  Public  Works  of  Reading, 
Pa.,  has  recommended  the  purchase  of  a  new 
pump  for  the  sewage  pumping  station,  the 
estimated  cost  of  which  will  be  about  $25,000. 
The  board  favors  a  10,000,000-gal.  pump. 

City  Engineer  Harry  T.  Barker  of  Beaver 
Falls,  Pa.,  has  prepared  plans  and  specifica- 
tions for  the  installation  of  a  sanitary  sewer 
system. 

Tennessee. 

City  Engineer  J.  E.  Thompson  of  Knox- 
ville,  Term.,  has  completed  the  plans  for  the 
storm  sewer  on  Anderson  St.,  to  carry  away 
the  surface  water  from  the  water  shed  in 
that  section  of  the  city.  It  is  estimated  that 
the  construction  of  this  sewer  will  cost  the 
city  $4,000. 

Texas. 

Consulting  Engineer  George  W.  Fuller,  170 
Broadway,  New  York  City,  after  a  conference 
with  the  City  Commissioners  of  Dallas,  Tex., 
and  an  inspection  of  the  Turtle  Creek  pump- 
ing station,  reports  that  the  proposition  to  in- 
stall a  water  filtration  and  sewage  disposal 
plant  is  entirely  feasible.  Mechanical  filters 
are  recommended. 

Sanitary  Engineer  N.  Werenscold,  Dallas, 
Tex.,  has  been  appointed  to  design  a  sanitary 
sewerage  system  for  the  city  of  La  Grange. 
Tex. 

Bonds  for  the  construction  of  a  sewerage 
system  in  Clarksville,  Tex.,  were  voted  on 

Nov.  14. 

Plans  have  been  prepared  for  the  construc- 
tion of  new  sewers  and  macadam  streets  for 
the  city  of  Celina,  Tex.,  at  an  estimated  cost 
of  $14,000.  Bonds  for  the  work  will  be  sold 
Nov.  30.  W.  L.  Newsom  will  be  in  charge  of 
the  work. 

The  City  Council  of  Bryan,  Tex.,  on  Nov. 
10  sold  the  $20,000  bonds  recently  issued  for 
water,  lights  and  sewer  extension  to  J.  N. 
Cole  of  that  city. 

Virgina. 

According  to  advices  from  Elkton,  Va.,  the 
Norfolk  &  Western  Railroad  Co.  has  offered 
to  assist  that  city  in  the  installation  of  a 
sewerage  system  to  empty  into  the  Shenan- 
doah River,  half  a  mile  from  the  town. 

Washington. 

The  city  of  Montesano,  Wash.,  is  consider- 
ing the  advisability  of  bonding  itself  for  the 
extension  of  the  sewer  systems. 

City  Engineer  W.  C.  Bickford's  report  pro- 
viding for  the  construction  of  a  $30,000  sew- 
erage system   for  the  main  trunk  sewer  has 

been  adopted  by  the  City  Council  of  Edmonds, 
Wash. 

Following  bids  were  received  bv  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  Nov. 
17,  for  the  construction  of  the  26th  Ave.  N. 
et  al.  sewers:  T.  I.  Peterson,  $9,008;  Frank 
S.  Misho,  $!>.!>55;  C.  M.  Cramev  Co.,  $10.11:!; 
Krogh  &  lessen.  HIS  21th  Ave  $8,508; 
lowest  bidder;  Ward  &  Sherer,  $9,721;  Beck- 
er &  Walker,  $9,610;  Young  &  Clrich,  $9,371; 
Nelson  &  Carlson,  $9,980. 

The     Citv     Commissioners     of  Spokane, 

Wash  ,  have  rejected  the  bid  of  DeCamp  & 

Cheatham,  the  only  bidders,  for  the  construc- 
tion of  the  First  ward  sub  trunk  sower  No.  17. 


•I«  indicates  work  now  open  for  bids.    IB  indicates  a  contract  let  recently. 
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The  engineer's  estimate  for  the  work  was 
$20,700,  being  $6,290  lower  than  the  bid  of 
the  company.  The  work  will  be  re-adver- 
lised. 

Resolutions  have  been  introduced  in  the 
Municipal  Commission  of  Tacoma,  Wash.,  in- 
structing Commissioner  of  Public  Works 
Owen  Woods  to  proceed  with  the  construc- 
tion of  a  storm  sewer  from  Columbia  Ave., 
on  Pacific  Ave.,  to  South  35th  St.,  and  from 
Pacific  Ave.  east  on  35th  St.  to  the  bottom 
of  the  -ulch  from  25th  to  Hood  Sts.  The 
work  will  be  done  by  day  labor. 

Wisconsin. 

®Hanson  &  Sorenson  have  been  awarded 
the  contract  by  the  Board  of  Public  Works 
of  Racine,  Wis.,  for  the  construction  of  the 
20th  St.  sewer  at  $1.45  for  12-in  pipe,  and 
$39.75  for  each  manhole. 

An  ordinance  has  been  introduced  in  the 


City  Council  of  West  Allis,  Wis.,  providing 
for  a  bond  issue  of  $20,000  to  provide  means 
for  building  a  brick  or  concrete  sewer  on 
Mitchell  St. 

The  Common  Council  of  Beloit,  Wis.,  has 
decided  to  purchase  a  piece  of  land  for  the 
new  sewage  plant  in  the  northeastern  part 
of  the  city  and  at  the  same  time  adopted  the 
report  of  Consulting  Engineer  A.  T.  Malt- 
bv,  77  Tackson  Blvd..  Chicago,  111.,  for  the 
disposal  of  sewage  in  that  part  of  the  town. 
The  engineer  recommends  that  the  sewage 
be  treated  and  then  allowed  to  run  into  Tur- 
tle Creek. 

The  sewer  and  special  street  committees  of 
the  Citv  Council  of  La  Crosse,  Wis.,  have 
acted  favorably  on  the  resolutions  which  pro- 
vided for  an  appropriation  of  $110,000  to  in- 
stall sewer  extensions  to  the  systems  on  the 
north  side  and  in  the  southeastern  part  of  the 
south  side. 


Wyoming. 

The  Town  Council  of  Thermopolis,  Wyo., 
has  decided  to  extend  the  sewer  mains  west- 
ward three  blocks  farther  than  contemplated 
along  the  alley  between  Broadway  and  War- 
ren Sts.,  to  connect  with  the  school  house. 

Canada. 

©Thirteen  bids  were  submitted  Nov.  14  to 
the  City  Council  of  Vancouver,  B.  C,  for  the 
construction  of  sewer  in  Willow  St.,  from 
12th  St.  to  16th  Ave.,  and  temporary  sewer  in 
12th  Ave.,  from  Willow  to  Larrel  Sts.  The 
work  includes  excavating  and  laying  brick 
concrete  and  pipe  in  place  and  back  filling. 
The  following  are  the  three  lowest  bids  sub- 
mitted: R.  McLean  &  Co.,  Vancouver,  $29,- 
800;  T.  R.  Nickson  &  Co,  Vancouver,  $31,000, 
and  Ledingham  &  Cooper,  Vancouver,  $32,039. 
The  contract  was  awarded  Nov.  20. 
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RIVER  AND  HARBOR  ESTIMATES  FOR  1912-13. 

The  Chief  of  Engineers  of  the  U.  S.  War 
Department  has  submitted  his  estimates  for 
river  and  harbor  funds  for  1912-13.  The  ap- 
propriations asked  aggregate  $29,628,698,  which 
is  to  be  applied  to  242  works.  The  estimates 
asked  and  the  work  to  which  they  are  to  be 
applied  include  the  following: 

Maine — Mount  Desert-Porcupine  Island 
breakwater,  $75,000;  Sullivan  Falls  Harbor. 
$5,000. 

Vermont— Burlington  Harbor,  $2,000. 

Massachusetts— Lynn  Harbor,  $35,000 ;  Mys- 
tic River  below  Island  End  River,  $50,000 ; 
Boston  Harbor,  $590,000;  New  Bedford  and 
Fairhaven  harbors,  $127,000. 

Rhode  Island — Providence  River  and  harbor 
and  Narragansett  Bay  and  Green  Jacket  Shoal, 
$100,000;  .harbor  of  refuge,  Point  Judith, 
$160,000. 

Connecticut — Connecticut  River,  below  Hart- 
ford, $40,000;  harbor  of  refuge,  Duck  Island 
Harbor,  $75,000;  Branford  Harbor,  $3,000; 
Housatonic  River,  $10,000. 

New  York— Port  Chester  Harbor,  $10,000; 
East  Chester  Creek,  $10,000;  East  River  and 
Hell  Gate,  $100,000;  Harlem  River,  $25,000; 
Lake  Champlain,  $6,000;  Saugerties  Harbor, 
$2,500;  Rondout  Harbor,  $11,000;  Peekskill 
Harbor,  $11,000;  New  York  Harbor,  channel, 
$200,000 ;  Port  Jefferson  Harbor,  $5,000 ;  Mat- 
tituck  Harbor,  $10,000;  Glencove  Harbor, 
$4,000;  Newton  Creek,  $15,000;  Black  Rock 
Harbor  and  channel,  $150,000;  Oswego  Har- 
bor, $85,000;  Ogdensburg  Harbor,  $20,000. 

New  Jersey— Passaic  River,  $105,000;  Ar- 
thur Kill  and  Shooters'  Island  channels, 
$20,000;  Woodbridge  Creek,  $6,000;  Raritan 
Bay,  $10,000;  Keyport  Harbor,  Matawan 
Creek,  Raritan,  South  and  Elizabeth  rivers, 
Shoal  Harbor  and  Compton  Creek,  and 
Cheesequake  Creek,  $28,500;  Shrewsbury  Riv- 
er, $10,000;  Cooper  Creek,  $5,000;  Mantua 
Creek,  $3,000;  Raccoon  Creek,  $4,000;  Salem 
River,  $3,000;  Allowav  Creek,  $3,000;  Cohan- 
sey  River,  $3,500;  Maurice  River,  $20,000; 
Toms  River,  $1,000. 

Pennsylvania — Delaware  River,  Allegheny 
avenue,  Philadelphia  to  Trenton,  N.  J..  $70,000; 
Allegheny  avenue  to  deep  water  in  Delaware 
Bav,  $900,000;  Pittsburg  Harbor,  $5,000. 

Delaware — Appoquinimink,  Murderkill  and 
Mispillion  rivers,  $12,500;  Broadkill  River, 
$5.000 ;  Broad  Creek  River,  $3,000. 

Maryland — Patapsco  River  and  channel  to 
Baltimore,  $50,000;  harbors  at  Rockhall, 
Queenstown,  Claiborne  and  Cambridge,  and 
Chester,  Choptank,  Warwick,  Pocomoke,  La 
Trappe  and  Manokin  rivers,  and  Tvaskin 
Creek,  $31,000;  Nanticoke  River,  $5,000;  Wi- 
comico River,  $3,000  ;  Crisfield  Harbor,  $5,000  ; 
Lower  Thoroughfare,  Deal  Island,  $2,000. 

District  of  Columbia — Potomac  River  at 
Washington,  $40.000 ;  Anacostia  River.  $50,000. 

Virginia — Mattaponi  River,  $10,000;  Rappa- 
hannock River,  $5,000;  Milford  Haven  Har- 


bor, $5,000;  James  River,  $70,000;  Norfolk 
Harbor,  general  improvement,  $2,000 ;  Hos- 
pital Point,  $2,000;  Harbor  at  Norfolk  and 
approaches  thereto  and  the  channel  to  New- 
port News,  $454,500 ;  Pagan  River,  $1,000 ;  In- 
land water  route  from  Norfolk  through  Curri- 
tuck Sound  to  Albemarle  Sound,  "N.  C,  $3,000. 

North  Carolina — Scuppernong  River,  $2,000  ; 
Shallowbag  Bay,  $1,000;  Fishing  Creek,  tribu- 
tary of  Tar  River,  $1,500;  Pamlico  and  Tar 
Rivers,  $6,000;  Bay  River,  $1,000;  Contentnia 
Creek,  $2,000;  Neuse  and  Trent  Rivers, 
$10,000;  Swift  Creek,  $500;  Pamlico  Sound- 
Beaufort  Inlet  inland  waterway,  $2,000,  Beau- 
fort Harbor,  $5,000;  Beaufort  Inlet, 
$10,000  ;_Morehead_  City  Harbor,  $1,000;  New 
River,  including  inland  waterways  between 
Beaufort  Harbor  and  New  River,  and  between 
New  River  and  Swansboro,  $7,500;  Northeast 
and  Black  Rivers  and  Cape  Fear  River  above 
Wilmington,  $12,000;  Cape  Fear  River  above 
Wilmington  (locks  and  dams),  $50,000^ 

South  Carolina — Waccamaw  River,  $25,000  ; 
Great  Pedee  River,  $10,000;  Winyah  Bay, 
$112,000;  Santee,  Wateree  and  Congaree  rivers 
and  Estherville-Minim  Creek  Canal,  $04,000 ; 
inland  waterways  between  Charleston  and 
Alligator  Creek,  $15,000. 

Georgia — Savannah  Harbor,  $400,000 ;  Sa- 
vannah River  below  Augusta,  $105,000 ;  above 
Augusta,  $3,000 ;  Altamaha,  Oconee  and  Oc- 
mulgee  Rivers,  $30,000;  Brunswick  Harbor, 
$33,250;  inside  water  route  between  Savannah 
and  Fernandma,  $25,000;  Flint  River,  $10,000. 

Florida — Fernandina  Harbor,  $15,000  :  St. 
Johns  River,  bar  to  Jacksonville,  $600,000: 
Jacksonville  to  Palatka,  $15,000;  Palatka  to 
Lake  Harney,  $25,000;  Oklawaha  River, 
$5,000;  Kev  West  Harbor  and  entrance,  $15,- 
000;  Caloosahatchee  River,  Puntarasa  to  Fort 
Thompson,  $5,000 ;  Sarasta  Bay,  $13,000 ;  Man- 
atee River,  $5,000;  Tampa  Bay,  $9,000;  Hills- 
boro  Bav,  $400,000;  Withlacoochee  River, 
$5,000;  Apalachicola  River,  $12,000;  Holmes 
River,  $2,000. 

Alabama — Chattahoochee  River,  Columbus 
to  Apalachicola  River,  $50,000 ;  channel  from 
Apalachicola  River  to  St.  Andrew's  Bav,  $70,- 
000;  Choctawhatchee  River,  $8,000;  Escambia 
and  Coneouh  rivers,  $5,000;  Alabama  River, 
$75,000;  Coosa  River,  Rome,  Ga,  to  lock  No. 
4.  Ala.,  $20,000;  lock  No.  4  and  dam  No.  5, 
$124,000;  Mobile  Harbor,  $400,000;  removing 
obstructions  in  Mobile  Harbor,  $3,000;  Mobile 
Bar,  $10,000;  Black  Warrior,  Warrior  and 
Tombigbee  rivers  (locks  and  dams),  $500,000; 
Tombigbee  River,  mouth  to  Demopolis,  $10,- 
000;  Demopolis  to  Columbia.  Miss.,  $8,000; 
Tennessee  River  below  Riverton,  $10,000. 

Mississippi  —  Pascagoula  River.  $20,000 ; 
Horn  Island  Pass,  $2,000;  Biloxi  Harbor.  $4,- 
000;  Gulfport  Harbor  and  Ship  Island  Pass, 
$100,000;  Wolf  and  Jordan  rivers,  $5,000 : 
Pearl  River.  $15,000;  mouth  of  Yazoo  and 
harbor  at  Vicksburg,  $5,000;  Yazoo,  Talla- 
hatchie, Coldwater  and  Big  Sunflower  rivers, 


Tchula  Lake,  Steel  and  Washington  bayous, 
Lake  Washington  and  Bear  Creek,  $25,000. 

Louisiana ;  Southwest  Pass,  Mississippi  Riv- 
er, $450,000;  Bayou  Teche,  $60,000;  Bayou 
Vermilion  and  Mermentau  River  and  tribu- 
taries, $5,000 ;  Johnson's  Bayou,  $2,500. 

Texas — Galveston  Harbor,  $75,000;  Galves- 
ton channel,  $100,000;  channel,  Galveston  to 
Texas  City,  $50,000;  channel  to  Port  Bolivar, 
$25,000;  Houston  ship  channel,  $100,000;  West 
Galveston  Bay  channel,  Turtle  Bayou,  Trinity 
River,  Anahuas  channel,  Oyster  Creek,  Cedar, 
Chocolate  and  Bastroup  bayous  and  adjacent 
streams,  $25,000:  West  Galveston  Bay  and 
Brazos  River  Canal,  $10,000;  Brazos  River- 
Matagorda  Bay  channel,  $50,000 ;  Guadalupe 
River,  bay  section,  $40,000;  deen-water  harbor 
at  Harbor  Island,  Aransas  Pass,  $250,000;  Sa- 
bine-Neches  Canal,  including  Sabine  River  to 
Orange  and  Neches  River  to  Beaumont,  $50,- 
000;  Sabine  Pass  Harbor,  $150,000;  Brazos 
River,  from  Old  Washington  to  Waco,  $100,- 
000 ;  Volasco  to  Old  Washington,  $15,000 ; 
Trinity  River,  open-channel  work,  $15,000 ;  sec- 
tion 1,  $25,000;  Lock  and  Dam  No.  4  and  lock 
and  dam  at  Hurricane  Shoals,  $100,000;  Lock 
and  Dam  No.  7,  $100,000;  lock  and  dam  at 
White  Rock  Shoals,  $100,000;  Cypress  Bavou, 
$5,000;  Red  River,  Fulton,  Ark.,  to  Denison, 
$25,000. 

Arkansas — Red  River,  below  Fulton,  $50,- 
000;  Ouachita  and  Black  rivers,  $122,000; 
Ouachita  River,  Camden  to  Arkadelphia,  $2,- 
500;  Saline  River,  $3,000;  Bayou  Bartholo- 
mew, Boeuf  River,  Tensas  River  and  Bayous 
Macon,  D'Arbonne  and  Corney,  $12,000 ;  Ar- 
kansas River,  $30,000;  White  River,  $18,000; 
Cache  River.  ^3,000 ;  Black  and  Current  rivers, 
$15,000;  St.  Francis  River,  $9,000. 

Mississippi  River — From  head  of  passes  to 
mouth  of  Ohio  River,  $3,500,000;  between 
Ohio  and  Missouri  rivers,  $1,000,000 ;  between 
Missouri  River  and  St.  Paul,  Minn.,  $1,250,000 ; 
between  St.  Paul  and  Minneapolis.  $200,000. 

Minnesota— Red  River  of  the  North.  $17,- 
000 ;  Warroad  Harbor  and  Warroad  River, 
$3.21  ni. 

Missouri — Missouri  River,  Kansas  City  to 
mouth,  $600,000;  Osage  River,  $15,000;  Gas- 
conade River.  $10,000. 

Tennessee — Cumberland  River,  below  Nash- 
ville, $140,000;  above  Nashville,  $5,000;  Ten- 
nessee River,  above  Chattanooga,  $5,000  1  Chat- 
tanooga to  Riverton,  Ala,  $10,000;  French 
Broad  and  Little  Pigeon  rivers,  $15,000:  Hi- 
wassee  River.  $5,000;  Holston  River,  $5,000. 

Ohio  River — General  open  channel  improve- 
ments, $200,000;  improvements  by  construction 
of  locks  and  movable  dams,  with  a  view  to 
securing  a  navigable  depth  of  9  ft.  for  work 
already  commenced  under  continuing  contract 
authorizations,  $1,200,000;  for  work  on  locks 
and  dams  now  authorized  and  the  expenses 
where  work  should  begin  in  the  near  future, 
$3  200.000. 

Ohio— Toledo  Harbor,  $75,000:  Port  Clinton 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Harbor,  $500;  Cleveland  Harbor,  $210,000; 
Ashtabula  Harbor,  $250,000 ;  Conneaut  Harbor, 
$120,738. 

Kentucky— Kentucky  River,  $168,000. 

Wisconsin — Lake  Superior  and  Mississippi 
River  Canal,  $150,000;  Port  Wing  Harbor, 
$10,000;  Ashland  Harbor,  $20,000;  Green  Bay 
Harbor,  $32,000;  Kewaunee  Harbor,  $10,000; 
Two  Rivers  Harbor,  $7,500;  Sheboygan  Har- 
bor, $2,000 ;  Port  Washington  Harbor,  $2,500 ; 
Kenosha  Harbor.  $15,000. 

Illinois  Waukegan  Harbor,  $5,000;  Chicago 
Harbor,  $240,000;  Illinois  River,  below  Cop- 
peras Creek,  $20,000. 

Indiana— Indiana  Harbor,  $25,000;  Michigan 
City  Harbor.  $10,000. 

Michigan — Menominee  Harbor  and  River, 
$9,000;  St.  Josenh  Harbor,  $15,000;  St.  Joseph 
River,  $500;  South  Haven  Harbor,  $3,000; 
Saugatuck  Harbor  and  Kalamazoo  River,  $9,- 
000;  Ludington  Harbor,  $51,500;  Manistee 
Harbor,  $6,000;  Harbor  of  Refuge  at  Portage 
Lake,  $3,000;  St.  Mary's  River  at  the  falls, 
$1,950,000;  Mackinac  Harbor,  $35,000;  Sag- 
inaw River,  $175,000 ;  Clinton  River,  $2,000. 

California — Los  Angeles  Harbor,  deepening 
inner  harbor  to  30  feet,  $25,000;  San  Pablo 
Bay,  $175,000 ;  San  Joaquin  River,  including 
Stockton  and  Mormon  channels,  $40,000;  Pet- 
aluma  Creek  and  Napa  River,  $9,000;  Hum- 
boldt Harbor  and  Bay,  $470,000 ;  Sacramento 
and  Feather  Rivers,  $40,000. 

Oregon — Coos  River,  $3,000;  Tillamock  Bay 
and  bar,  $5,000 ;  Snake  River,  $25,000 ;  Colum- 
bia River  and  tributaries,  above  Celilo  Falls 
to  Snake  River,  $30,000;  between  the  Dalles 
Rapids  and  Celilo  Falls,  $600,000;  Willamette 
River,  above  Portland,  and  Yamhill  River, 
$20,000;  Columbia  and  Lower  Willamette 
Rivers,  below  Portland,  $475,000;  mouth  of 
Columbia  River,  $1,000,000;  Clatskanie  River, 
$1,000;  gauging  waters  of  Columbia  River, 
$1,000. 

Washington — Cowlitz  and  Lewis  Rivers, 
$5,500;  Willapa  River  and  Harbor,  $75,000; 
Grays  Harbor  and  bar  entrance,  $500,000;  Pu- 
get  Sound  and  its  tributary  waters,  $25,000 ; 
waterway  connecting  Puget  Sound  and  Lakes 
Union  and  Washington,  $400,000;  Shahomish 
River,  $75,000;  Skagit  River,  $15,000;  Belling- 
ham  Harbor,  $52,250 ;  Columbia  River  between 
Bridgeport  and  Kettle  Falls,  $25,000. 

Hawaii— Hilo  Harbor,  $250,000;  Kahului 
Harbor,  $75,000. 

Arkansas. 

But  two  bids  were  received  Oct.  31  by  the 
U.  S.  Engineers  at  Vicksburg,  Miss.,  for  fur- 
nishing and  placing  lock  gates  and  building 
dam  for  Lock  and  Dam  No.  6,  Ouachita  River 
near  Roland  Raft,  Ark.  Both  bids  were  re- 
jected. The  unit  bids  on  this  work  were  as 
follows:  (1)  Standing  for  bid  of  G.  C.  Hodg- 
son, Dayton,  O.,  and  (2)  for  bid  of  A.  M. 
Blodgett  Construction  Co.,  Kansas  City,  Mo. 


California. 

•J«Bids  will  be  received  until  3  p.  m.,  Dec. 
27,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  D. 
C,  for  the  installation  of  a  heating  and  ven- 
tilating apparatus,  etc.,  for  the  U.  S.  post 
office  and  custom  house  building  at  San  Diego, 
Cal. 

Preparations  are  being  made  for  an  early 
commencement  of  the  work  of  improving  the 
harbor  of  San  Diego.  The  city  recently  voted 
a  $1,000,000  bond  issue  for  this  improvement. 
E.  M.  Capps  is  City  Engineer  of  San  Diego. 

Citizens  of  Yolo  County  (Woodland,  county 
seat)  will  vote  on  Dec.  28  on  issuing  $300,000 
of  bonds  for  a  new  court  house.  A  proposi- 
tion to  issue  bonds  for  $360,000  was  defeated 
at  a  recent  election.  The  plans  submitted  for 
the  courthouse  before  the  former  election  was 
called  will  either  be  revised  or  new  plans 
drawn.  Under  the  present  plan  the  old  furni- 
ture now  in  use  in  the  various  county  offices 
will  be  used  in  the  new  structure,  and  onlv 
furnishings  absolutely  necessary  purchased 
now. 

The  Board  of  State  Harbor  Commissioners, 
San  Francisco,  have  approved  the  plans  for 
Pier  No.  17  to  be  erected  at  San  Francisco. 

Young  &  Co.,  Long  Beach,  Cal.,  have  had 
surveys  made  for  improvements  to  property 
at  Oceanside.  The  work  includes  about  % 
mile  of  concrete  bulkhead  and  a  12-ft.  concrete 
walk. 

District  of  Columbia. 

•J»Bids  will  be  received  until  Dec.  2,  by  Wil- 
liam Crozier,  Brigadier  General,  U.  S.  Army, 
Chief  of  Ordnance,  Washington,  D.  C,  for 
furnishing  10  drafting  tables. 

•f*Bids  will  be  received  until  Dec.  4,  by  Wil- 
liam Crozier,  Brigadier  General,  U.  S.  Army, 
Chief  of  Ordnance,  Washington,  D.  C,  for 
furnishing  200  more  or  less,  6-in.  gun,  cast 
iron  shell,  model  1911. 

•{•Bids  will  be  received  until  noon,  Dec.  1, 
by  W.  Crozier,  Chief  of  Ordnance,  U.  S. 
Army,  Washington,  D.  C.  for  furnishing  120 
3-in.  gun  caissons,  model  1902. 

*f«Bids  will  be  received  until  noon,  Feb.  1, 
by  Beekman  Winthrop,  Acting  Secretary, 
Navy  Department,  Washington,  D.  C,  for  con- 
structing by  contract  one  gunboat  No.  19. 

•{•Bids  will  be  received  until  2:30  p.  m., 
Dec.  5,  by  Maj.  F.  C.  Boggs,  General  Purchas- 
ing Officer,  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  furnishing  under  Cir- 
cular 665-B  80,000  tie  plates  and  30,800  steel  or 
wrought  iron  nuts. 

®J.  Henry  Miller,  Inc.,  108  Dover  St.,  Bal- 
timore, Md.,  has  been  awarded  the  contract  at 
$1,197,420  for  the  construction  of  the  building 
for  the  Bureau  of  Engraving  and  Printing  at 
Washington,  D.  C. 

Georgia. 

•{•Bids  will  he  received  until  noon,  Dec.  5, 
by  Board  of  Education,    Atlanta,    Ga.,  for 


mechanical  blast  system  of  heating  and  ven.i- 
lating  the  George  W.  Adair  School.  Plans 
and  specifications  may  be  had  of  R.  K.  Stoel- 
ker,  Boys'  High  School,  Atlanta,  Ga. 

•{•Bids  will  be  received  until  noon,  Dec.  5, 
by  Board  of  Education,  Atlanta,  Ga.,  for  tem- 
perature regulation  of  mechanical  blast  sys- 
tem of  heating  and  ventilating  the  George  W. 
Adair  School. 

.  Idaho. 

•{•Bids  will  be  received  until  noon,  Dec.  1, 
by  U.  S.  Reclamation  Service,  G.  E.  Moore, 
Purchasing  Agent,  Engineer,  Boise,  Idaho,  for 
drag  line  excavators  as  per  specifications  and 
conditions  as  stated  below.  Engines  to  be 
made  by  the  American  Hoist  and  Derrick 
Company  or  Clyde  Engine  Works  or  equal; 
machines  to  be  complete  with  cables,  timbers, 
buckets,  etc.,  ready  for  operation  and  of  a  type 
capable  of  swinging  through  an  arch  of  360 
degrees.  Bidders  will  be  required  to  furnish 
detailed  specifications  and  descriptions  of  ma- 
chines bid  upon  and  to  indicate  quantity  and 
size  of  cable  and  size  and  make  of  buckets, 
engines  and  boilers  to  be  furnished.  Prices 
on  second-hand  equipment  will  be  considered, 
in  which  case  the  bidder  will  state  the  length 
of  time  such  equipment  has  been  in  use  and 
the  place  where  the  equipment  may  be  in- 
spected. Item  1,  drag  line  excavator  not  less 
than  50  horsepower,  equipped  with  and  capable 
of  handling  a  3%-yard  drag  line  bucket;  2 
drag  line  excavator  not  less  than  30  horse- 
power, equipped  with  and  capable  of  handling 
a  2%-yd.  drag  line  bucket. 

Illinois. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  8,  for  furnishing  labor, 
materials,  etc.,  necessary  to  construct  a  fire 
engine  house,  exclusive  of  gasfitting,  elevator 
construction,  heating  and  ventilating  work,  at 
214  to  218  Lomax  Place.  Cash  or  certified 
check  for  $3,500  must  accompany  proposal. 

Indiana. 

•{•Bids  will  be  received  until  Jan.  3,  by  Lake 
County  Commissioners,  Crown  Point,  Ind.,  for 
the  construction  and  furnishing  of  a  building 
for  the  County  Almshouse.  Plans  and  spec- 
ifications are  on  file  with  the  county  auditor. 
Beers  &  Beers,  Chicago,  111.,  are  architects. 
The  cost  of  the  work  is  estimated  at  about 
$150,000. 

•{•Bids  will  be  received  until  3  p.  m.,  Jan.  4, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  a  one-story  and  basement  building  of  ap- 
proximately 5,100  sq.  ft.  ground  area,  brick- 
faced  with  stone  terra  cotta  trim  for  the  U.  S. 
Postoffice  at  La  Porte,  Ind. 

Iowa. 

It  has  been  announced  by  the  Town  Council 
of  Corydon,  la.,  that  the  letting  for  the  re- 
construction of  the  electric  light  plant  adver- 
tised for  Dec.  5  has  been  called  off,  owing  to 
a  contemplated  change  in  plans,  and  that  prob- 
ably bids  will  be  called  for  smaller  generators, 
driven  by  oil  engines.  Iowa  Engineering  Co., 
Clinton,  la.,  are  Engineers. 

Hawaii. 

•{•Bids  w  ill  he  received  until  11  a.  m.,  Dec. 
30,  by  Bureau  of  Yards  &  Docks,  Navy  De- 
partment, Washington.  D.  C.  for  erecting 
seven  industrial  buildings  at  the  United  States 
Naval  station.  Pearl  Harbor,  Hawaii. 

►{•I'.ids  will  In-  received  until  Dec.  8,  by  J. 
Wolfe  Carter,  Jena,  La.,  for  the  construction 
of  a  3-stnrv  brick  school  building  at  that  place. 
Stevens  &' Nelson.  110!)  llennen  Bldg..  New 
Orleans,  La.,  are  Architects. 

•{•Rids  will  In-  received  until  7:30  p.  m  ,  Dec. 
5.  by  Hoard  of  Commissioners.  Port  of  New 
Orleans,  200  New  Orleans  Court  Bldg.,  for 
the  covering  and  enclosing  of  the  Press  St. 
shed  Plans  and  specifications  are  on  tile  at 
tin-  office  of  (lie  engineer.  A.  C.  Bell,  Suite 
  New  Orleans  Court  building,  New  Or- 
leans. I  a  .  b)  whom  lull  sets  will  be  furnished 


Grubbing  and  clearing  

Excavation   

Rackfill   anil  embankment  

Gravel  fill   

Light  riprap  fill  

Heavy  riprap  fill  

Foundation  piles   

Sheet  piles   

Concrete   

Structural  steel   

Steel  rover  plates  

fast  Iron   

Cast  steel   

Steel  reinforcement   

Rolls  and  special  Irons  

Framed  timbers  

Sills  and  posts  

Needles   

ICIprap  pa\  Inn,  plain  

Illprap  paving,  (fronted  

Coll  chain   

Lot?  chain   

noun  tile   

Winches,  special   

Sand  haKS   

Hound  pllliiK  In  cofferdam  

Lumber   III  cofferdam  

Oak  timber  In  cribs  

Other  timber  In  cribs  

Cluster  pile*   

•I vr  I.OOd  ft  .  hoard  measure. 


Unit. 

Quantity. 

(1) 

(2) 

Acre 

% 

$240.00 

J800.00 

Cu.  yds. 

o.ooo 

1.10 

3.00 

Cu.  yds. 

1,500 

1.10 

1.10 

Cu.  yds. 

1,400 

4.00 

5.25 

Cu.  yds. 

1.200 

9.25 

8.50 

Cu.  yds. 

2,000 

12.00 

8.50 

Lin.  ft. 

12,400 

1.75 

1.40 

Ft.  R.M. 

45.500 

170.00* 

1110.00* 

Cu.  yds. 

2, 6  GO 

17.50 

22.50 

Lbs. 

886,  ooo 

.nip,.'. 

.08% 

Lbs. 

:,,soo 

.06% 

.08% 

Lbs. 

:..  ion 

.06% 

.06% 
.15 

Lbs. 

1  1,000 

jk;i.-. 

Lbs. 

1,400 

.06% 

.06 

Lbs. 

14,000 

.06% 

.12 

Ft.  R.M. 

2,:tr.o 

170.00* 

in;,,  on* 

Ft.  R.M. 

4,600 

200.00* 

1 10.00* 

Ft.  li.M. 

16,600 

200.00* 

180.00* 

S(|.  yds. 

1:10 

1.50 

4.75 

Bdi  yds. 

160 

4.75 

7.00 

Lbs. 

2,200 

.06% 

.15 

Lbs 

7.700 

06% 

.IS 

Lin.  ft, 

s% 

1.00 

2.00 

No. 

165.00 

65.00 

No. 

2.000 

Bi 

.20 

Lin.  ft 

."..OOO 

L75 

1.40 

Fl     B  M 

864,000 

170. no* 

120. 00* 

Fl     1!  M 

16,000 

180.00* 

180.00* 

Ft.   II  M 

!ir,,ooo 

150.00* 

120  

Lin,  it. 

1,000 

.no 

1.01) 

fis.ii::  1861,148 


indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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on  deposit  of  $10  which  will  be  refunded  upon 
the  return  of  the  said  set  in  good  order.  Wil- 
liam A.  Kernaghan  is  President  of  the  Board. 

Maine. 

•{•Bids  will  be  received  until  3  p.  m.,  Jan.  8, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  extension,  etc.,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and 
wiring  system  and  interior  lighting  fixtures  of 
the  U.  S-  Postoffice  and  custom  house  at 
Ellsworth,  Me. 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  Dec.  2, 
by  Fire  Commissioner,  Fire  Department,  Bos- 
ton, Mass.,  for  the  construction  of  a  wharf 
and  pier  for  fireboat  at  Northern  Ave.  bridge. 
Plans  and  specifications  may  be  obtained  of 
the  Commissioner. 

Bids  as  follows  were  received  Nov.  20  by 
Col.  F.  V.  Abbot,  U.  S.  Engineer,  Boston, 
Mass.,  for  about  3,418  cu.  yds.  of  rock  excava- 
tion in  Weymouth  Fore  River,  Mass. :  Eastern 
Dredging  Co.,  Boston,  Mass.,  $8.70  per  cu.  yd.; 
Great  Lakes  Dredge  &  Dock  Co.,  Chicago, 
111.,  $10.25  per  cu.  yd. ;  G.  H.  Breymann  & 
Bros.,  Toledo,  O.,  $11.75  per  cu.  yd.;  Daly  & 
Hannan  Dredging  Co.,  Ogdensburg,  N.  Y., 
$10.95  per  cu.  yd. ;  Hiram  W.  Phillips,  Quincy, 
Mass.,  $14.85  per  cu.  yd. ;  Johnston  &  Virden, 
Lewes,  Del.,  $9.50  per  cu.  yd. 

Michigan. 

Bids  as  follows  were  received  Nov.  20  by 
Col.  C.  Mc  D.  Townsend,  U.  S.  Engineer,  De- 
troit, Mich.,  for  repairs  to  the  canal  wall  at 
Sault  Ste.  Marie,  Mich.  (1)  being  bid  per  cu. 
vd.  on  Class  A,  3,780  cu.  yds.;  (2)  bid  per 
cu.  yd.  in  Class  B,  400  cu.  yds.;  (3)  bid  per 
cu.  yd.  for  backfilling,  1,500  cu.  yds.;  (4)  bid 
per  cu.  yd.  on  concrete,  3,725  cu.  yds.;  (5) 
bid  per  bbl.  on  cement,  4,500  bbls. ;  (6)  bid  per 
ton  on  iron,  19  tons;  (7)  total:  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  111.— (1)  $1.25, 
(2)  $2.50,  (3)  $0.60,  (4)  $7.60,  (5)  $1.50,  (6) 
$100,  (7)  $43,585.  The  H.  E.  Talbott  Co., 
Dayton,  Ohio— (1)  1.50,  (2)  $2.50,  (3)  $0.55, 
(4)  $7.75,  (5)  $1.50,  (6)  $110,  (7)  $45,20 1. 
Cullen-Friestedt  Co.,  Chicago,  111.— (1)  $1.00, 
(2)  $2.00,  (3)  $0.50,  (4)  $7.25  (5)  $1.40,  (6) 
$114,  (7)  $40,802. 

Minnesota. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
1,  by  D.  W.  Arnold,  Quartermaster,  St.  Paul, 
Minn.,  for  axle  grease,  coffee  boilers,  and 
other  miscellaneous  supplies. 

®H.  M.  Leighton  Co.,  Minneapolis,  Minn., 
has  been  awarded  the  contract  at  $565,500  for 
the  construction  of  the  U.  S.  Post  Office  at 
Minneapolis,  Minn. 

Missouri. 

•{•Bids  will  be  received  until  3  p.  m.,  Jan.  3, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  and  lighting  fixtures  of  the  United 
States  Post  Office  at  Maryville,  Mo.  The  struc- 
ture is  one  story  and  basement  and  has  a 
ground  area  of  approximately  4,900  sq.  ft. ; 
fire  proof  first  floor ;  stone  facing  and  tin 
roof. 

New  York. 

•{•Bids  will  be  received  until  Dec.  4,  by  Gen. 
M.  Gray  Zalinski.  Depot  Quartermaster,  Army 
Bldg.,  New  York  City,  for  furnishing  under 
Schedule  No.  265,  one  vertical  simplex  pump. 

•{•Bids  will  be  received  until  noon,  Dec.  7, 
by  Col.  S.  W.  Roessler,  U.  S.  Engineer,  707 
Army  Bldg.,  New  York  City,  for  purchase  of 
the  United  States  Steamer  Engineer  and 
equipment. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
23,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  a  steel  concrete  floor,  iron  bal- 
cony stairs,  railings,  etc.,  at  the  U.  S.  Naval 
Magazine,  Fort  Lafayette,  N.  Y. 

•{•Bids  will  be  received  until  noon,  Dec.  7, 
by  Department  of  Docks  and  Ferries,  Calvin 
Tomkins,    Commissioner.   Borough   of  Man- 


hattan, New  York  City,  for  furnishing  all  the 
labor  and  material  required  for  removing  the 
present  wooden  trolley  platform  in  steel  and 
concrete  and  furnishing  and  installing  electro- 
liers, railings  and  electric  cables  at  the  St. 
George  Ferry  terminal.  Borough  of  Richmond. 

The  State  Canal  Board  has  approved  plans 
for  two  contracts  on  the  barge  canal  and  bids 
will  be  asked  shortly.  These  contracts  are  as 
follows:  Contract  H — Providing  for  the  ex- 
cavation of  the  Cayuga  and  Seneca  canal 
through  the  channel  of  Cayuga  lake  inlet  at 
Ithaca  at  an  estimated  cost  of  $178,237.  Con- 
tract No.  5-a — Providing  for  the  completion 
of  the  barge  canal  from  Mosquito  Point 
bridge  over  the  Seneca  River  near  Fox  Ridge 
at  an  estimated  cost  of  $261,490. 

Ohio. 

The  Medina  Gas  &  Fuel  Co.,  of  which  E. 
W.  Hanley  of  Dayton  is  treasurer,  applied  to 
the  State  Public  Service  Commission  for  per- 
mission to  issue  $250,000  in  bonds  to  construct 
a  pipe  line  from  the  Medina-Ashland  fields 
to  Kenton,  60  miles,  and  to  drill  new  wells. 

Oregon. 

Bids  were  opened  Nov.  10  by  the  Executive 
Board  of  Portland,  Ore.,  for  the  construction 
of  a  fire  boat.  Smith  Bros.  &  Watson  Iron 
Works,  Portland,  Ore.,  at  $74,500,  and  the 
Moran  Bros.  Co..  Seattle,  at  $95,000,  were  the 
only  bidders. 

The  following  bids  were  received  Nov.  9  by 
the  Commissioners  of  the  Port  of  Portland, 
Portland,  Ore.,  for  the  construction  of  a  30- 
in.  steel  hull  suction  dredge, 'to  be  a  duplicate 
of  the  Columbia :  Willamette  Iron  &  Steel 
Works,  Portland,  $236,000;  The  Portland  Iron 
Works,  $264,879;  Smith  Brothers  &  Watson 
Iron  Works,  $276,000,  and  the  John  Woods 
Iron  Works,  $277,000. 

Pennsylvania. 

•{•Bids  will  be  received  until  Dec.  2,  by  Com- 
manding Officer,  Frankford  Arsenal,  Philadel- 
phia. Pa.,  for  furnishing  under  Schedule  No. 
49,  18,000  lbs.  bar  steel,  3%  ins.  in  diameter, 
10  ft.  lengths  and  for  reworking  12,000  lbs. 
of  steel  turning  and  bar  ends  into  nickel  alloy 
bar  steel. 

•{•Bids  will  be  received  until  noon,  Nov.  29, 
by  Department  of  Wharves,  Docks  &  Ferries, 
J.  F.  Hasskarl,  Director,  555  Bourse  Bldg.. 
Philadelphia,  Pa.,  for  the  construction  of  bulk- 
head on  the  bulkhead  and  pierhead  line  in  front 
of  Bartram's  Park  on  the  west  side  of  the 
Schuylkill  River. 

•{•Bids  will  be  received  until  noon,  Dec.  1. 
by  Department  of  Wharves,  Docks  and  Fer- 
ries, 555  Bourse  Bldg.,  Philadelphia,  Pa.,  for 
furnishing  and  erecting  a  clock  in  the  tower 
of  Municipal  Pier  No.  19,  North  Wharves.  J. 

F.  Hasskarl  is  Director. 

•{•Bids  will  be  received  until  noon,  Nov.  29, 
by  Department  of  Wharves,  Docks  and  Fer- 
ries, 555  Bourse  Bldg.,  Philadelphia,  Pa.,  for 
hiring  2Vz  cu.  yd.  scoop  dredge  including  one 
tu<?boat  and  250  cu.  yd.  scows  with  crews.  J.  F. 
Hasskarl  is  Director. 

®Butler  Brothers  Construction  Co.,  New 
York  City,  has  been  awarded  the  contract  at 
$267,000  for  constructing  a  pier  at  Dock  St.. 
Philadelphia,  for  this  city. 

Bids  as  follows  were  received  Nov.  15  by 
Maj.  Herbert  Deakyne,  U.  S.  Engineer,  Phila- 
delphia, Pa.,  for  the  erection  of  a  memorial 
arch  at  Valley  Forge,  which  has  been  designed 
by  Paul  Creb,  and  for  which  the  Government 
has  made  an  appropriation  of  $100,000:  James 

G.  Doak  &  Co.,  Philadelphia  granite.  North  J. 
white,  $81,845;  Rockport  gray,  $90,805,  and 
Woodbury,  $94,345.  The  Van  Amringe  Gran- 
ite Company,  Boston,  Mass.,  granite,  first  qual- 
ity, No.  1  A,  grav,  $135,750;  first  qualitv.  No. 
3  C,  $129,500.  Norcross  Brothers  &  Co..  Wor- 
cester, Mass.,  granite,  Stonv  Creek,  $93.800 ; 
Troy  white,  $102,800;  Milford,  $105,000.  John 
M.  Gessler's  Sons,  Philadelphia,  granite,  Bar- 
ree,  $102,000;  Concord,  $94,500;  West  Demer- 
sten,  $111,200;  Woodbury,  $107,550.  J.  C.  Rob- 
inson &  Sons,  New  York,  granite,  Sample  B, 
$90,939;  Sample  A,  $91,974;  West  Townsend 
pink,  $94,344.  The  Charles  McCaul  Companv, 
Philadelphia,  West   Townsend  pink,  $84,800. 


Coombes  &  Ward,  granite,  Hallowell  white, 
$99,960.50;  Carolina  pink,  $110,000.  John  E. 
Flynn,  Wissinoming,  Pa.,  granite,  Deer  Island, 
$lo!), 969.  The  Woodbury  Granite  Company, 
Hardwick,  Vt.,  granite,  light  gray,  $115,000; 
white  Bethel,  $132,000.  The  John  Swenson 
Company,  Concord  granite,  $91,860.  Booth 
Brothers  &  Hurrican,  New  York,  granite,  Wal- 
doboro,  $95,500;  Narragansett  pink,  $101,500; 
Fox  Island,  $96,000.  The  Webb  Pink  Granite 
Company,  Worcester,  Mass.,  granite,  Milford 
white,  $102,000;  Milford  pink,  $102,000;  New 
Hampshire  gray,  $97,000,  and  Harry  L.  Brown, 
New  York,  granite,  Pigeon  Hill  pink,  $92,900. 

Rhode  Island. 

The  Committee  on  City  Property  of  the  City 
Council  of  Providence,  R.  I.,  has  recommend- 
ed the  construction  of  a  new  school  building 
of  29  rooms,  with  accommodations  for  1,218 
pupils,  on  the  site  of  the  present  Brigham  St. 
grammar  school  building.  The  cost,  roughlv 
estimated,  will  be  about  $237,000. 

Texas. 

•{•Bids  will  be  received  until  Dec.  4,  by  Maj. 
R.  H.  Rolfe,  Quartermaster,  Fort  Sam  Hous- 
ton, Texas,  for  furnishing  miscellaneous  ma- 
terials for  plumbing  the  post  hospital  build- 
ing at  the  Fort. 

•{•Bids  will  be  received  until  noon,  Dec.  1, 
by  B.  G.  Leake,  Architect,  Rooms  20  and  21, 
Dundee  Bldg.,  Fort  Worth,  Texas,  for  the 
construction  of  a  2-room  brick  school  build- 
ing to  be  erected  in  Riverside  addition,  Fort 
Worth. 

•{•Bids  will  be  received  until  4  p.  m.,  Dec.  15, 
by  Amos  Lee,  Sec'y.  Board  of  Trustees,  Bay 
City  Independent  School  District,  Bay  City 
Tex.,  for  the  construction  of  a  2-story  brick 
school  building  with  basement  and  connec- 
tions with  the  present  school  building.  H.  T. 
Phelps,  Gunter  Bldg.,  San  Antonio,  Tex.,  is 
Architect. 

•{•Bids  will  be  received  until  9  a.  m.,  Dec.  9, 
by  R.  T.  Milner,  President,  Agricultural  and 
Mechanical  College  of  Texas,  for  furnishing 
material  and  labor  for  wiring,  heating  and 
plumbing  the  dormitory  and  engineering  build- 
ing.   F.  E.  Giesecke  is  College  Architect. 

®T.he  A.  M.  Blodgett  Construction  Co.,  Gal- 
veston, Tex:,  has  been  awarded  an  additional 
contract  of  $37,597  for  reinforcing  with  con- 
crete piles  the  1,000  ft.  of  fill  connecting  the 
Galveston  end  of  the  causeway. 

Virginia. 

The  following  bids  were  received  Nov.  18 
by  Lt.  Col.  W.  C.  Langfitt,  U.  S.  Engineer. 
Washington,  D.  C,  for  (1)  dredging  in  Mat- 
taponi  River  and  (2)  dredging  in  Pamunkey 
River  in  Virginia:  Miner  Engineering  Co., 
Washington,  D.  C,  (1)  30  cts.  per  cu.  yd.; 
(2)  2iy2  cts.  W.  H.  French,  Norfolk,  Va.,  (1) 
19V2  cts.;  (2)  18%  cts.  Atlantic,  Gulf  &  Pa- 
cific Co.,  New  York,  N.  Y.,  (1)  32  cts.;  (2) 
26  cts. 

Washington. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
2,  by  the  Purchasing  Department,  Navy  Pay 
Office,  Walker  Bldg.,  for  furnishing  and  de- 
livering at  the  Puget  Sound  Navy  Yard,  Bre- 
merton, Wash.,  the  following  supplies :  500 
lbs.  3-in.  lead  pipe.  15,000  lbs.  round  rivet 
steel ;  for  3  wall  telephones,  15,000  wiring 
terminals,  40  rolls  blue  print  cloth,  5  gal- 
vanized elbows,  1  galvanized  cross,  1  gal- 
vanized tee,  1  flanged  tee,  300  lbs.  charcoal  and 
500  lbs.  bone  meal  for  300  lbs.  bolts  and  nuts — 
steel. 

County  Engineer  Morrison,  Seattle.  Wash., 
is  preparing  plans  and  will  be  ready  for  bids 
about  Feb.  1,  for  the  municipal  dock  to  be 
erected  on  Harbor  Island.  The  County  Com- 
missioners have  set  aside  $350,000  for  this 
project,  of  which  $250,000  will  go  for  the  site 
and  $100,000  for  the  dock. 

The  Board  of  Public  Works  of  Seattle  is  re- 
ported to  be  calling  for  bids  for  the  construc- 
tion of  a  dock  at  the  foot  of  West  Harrison 
St.,  after  the  plans  of  R.  II.  Thomson.  City 
Fngineer.    The  estimated  cost  is  $25,000. 

The  Commercial  Club  and  Chamber  of  Com- 
merce of  Tacoma.  Wash.,  has  engaged  Virgil 
Bogue,  New  York  City,  to  make  a  complete 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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inspection  and  report  for  the  club  on  an  ideal 
harbor  improvement  plan,  embracing  the  entire 
sweep  of  Commencement  Bay  from  Point  De- 
fiance to  Brown's  Point. 

Specifications  have  been  about  completed  by 
Maj.  J.  B.  Cavanaugh,  U.  S.  Engineer,  Seattle, 
for  the  excavation  work  for  the  Lake  Wash- 
ington Canal.  The  work  will  cost  about  $900,- 
000.    Bids  will  be  asked  within  a  month  or  two. 

West  Virginia. 

*$»Bids  will  be  received  until  11  a.  m.  (east- 
ern time),  Dec.  23,  by  Maj.  F.  W.  Altstaetter, 
U.  S.  Engineer,  Wheeling,  W.  Va.,  for  fur- 
nishing and  delivering  structural  steel,  forg- 
ings,  cast  iron  cast  steel,  bolts,  etc.,  for  lock 
and  navigable  pass,  dam  No.  28,  Ohio  River. 

Canada. 

•J«Bids  will  be  received  until  Dec.  15,  by  X 
J.  Black,  308  Grain  Exchange,  Winnipeg, 
Man.,  for  three  large  barges,  one  large  tug, 
one  ship  barge  and  sand  dredge  and  three 
quarry  derricks  to  lift  from  three  to  six  tons, 
and  one  large  stone  crusher,  with  boilers  and 
engines  complete,  to  be  built  on  the  Red  River 
or  on  Lake  Winnipeg.  Particulars  may  be  ob- 
tained from  William  Bruce,  222  McDermot 
Ave.,  Winnipeg. 

•J*Bids  will  be  received  until  Dec.  1!)  by  De- 
partment of  Public  Works,  Ottawa,  Out.,  for 
the  construction  of  7,000  ft.  jetty  at  the  mouth 
of  the  Fraser  River,  extending  from  the  end 
of  the  dike  at  Steveston. 

®Grant  Smith  &  Co.,  Henry  Bldg.,  Seattle 
Wash.,  have  been  awarded  the  contract  at 
about  io.oim)  for  the  construction  of  a  water 
power  plant  on  the  Pundledge  River  for  the 
Canadian  Collieries  of  Dunsmuir.  The  coal 
company  is  contemplating  other  extensive  im- 
provements in  the  spring  which  will  involve 
the  expenditure  of  about  $1,000,000. 

®John  S.  Metcalfe  Co.,  Ltd.,  Montreal.  Que., 
has  been  awarded  a  contract  by  the  Canadian 
Pacific  Ry.  for  700  ft.  of  cribbed  wharf  with 
reinforced  concrete  supports  at  Victoria  Har- 
bor, Out.,  in  addition  to  the  0,500  ft.  of  wharf 
already  built  and  under  construction  by  the 
Metcalfe  Co. 

®Rennie,  Campbell  &  Ironsides,  Vancouver, 
B.  C.  has  been  awarded  a  contract  for  the 
construction  of  wharves  and  bunkers  at 
Xanaimo,  B.  C,  for  the  Vancouver-Xanaimc 
Coal  Co.  The  contract  amounts  to  about  $50,- 
000. 

The  British  North  American  Dry  Dock  & 
Shipbuilding  Co.,  Ltd.,  has  been  incorporated 
with  a  capital  stock  of  $1,000,000  and  will  ap- 
ply to  the  government  for  subsidies  for  the 
construction  of  1,150  ft.  long,  110  ft.  wide,  dry 
dock  at  Quebec.  Philippe  Bazin,  J.  F.  Burstall, 
V.  Chateauvert.  William  Dobell,  Xap.  Druin. 
J.  M.  Letellier,  William  Price,  J.  T.  Ross  and 
William  Shaw,  all  of  Quebec,  Que.,  are  in- 
terested. 


TRADE  NOTES. 

The  Hartford  Electric  Co.  is  to  install  two 
more  Taylor  stokers  to  increase  its  plant,  which 
now  contains  5,000  H.  P.  of  Taylor  stokers. 

The  Ruggles-Ooles  Engineering  Co.,  New  York 
I'll  v.  h;is  sold  a  portable  dryer  for  heating  road 
material!  to  Dayton  Hedges  of  Patehoprue,  L.  I 

The  Sandusky  I'ortland  Cement  Co..  Sandusky. 
<>.,  has  recently  completed  an  oi-der  for  five  cars 
..I  Medusa  White  Portland  Cement  which  will  he 
sent  to  Sydney,  Australia.  An  order  for  two 
<  ;i  i  h  will  also  he  sent  to  DelaKoa  Pay,  Australia 
Several  thousand  harrels  of  Medusa  White  I'ort- 
land Cement  will  he  used  In  the  Woolworth 
building  In  New  York  City. 

The  Milwaukee  Concrete  Mixer  &  Machinery 
Co.,  Milwaukee,  Wis.,  has  recently  purchased  a 
large  plant  and  machinery  for  the  manufacture 
.,1  the  Milwaukee  mixer.  Owing  to  the  volume 
■  ii  liuslneHH  done  dining  the  past  year  the  com- 
pany has  also  taken  In  additional  capital,  Mr. 
A.  ('•.  Hodden  has  heeome  an  active  member  ol 
this  company  and  will  serve  as  secretary  and 
treasurer,  Mr.  W.  .1  Itosehcry.  .If.,  Is  now  presi- 
dent and  general  manager  of  the  com  pan  J 

The    Ken    Turbine  Co.,    Wcllsvllle,   N     V.,  ail 
vise  that  over  700  of  their  machines,  aggregating 
more  than  60,000  h.  p.,  are  In  active  service  and 

that  more  unfilled  order*  nr«>  now  hooked  than  at 

am  preViOUl  time  In  the  history  of  the  company. 

Uthougn  their  plant  has  been  materially  en- 
larged, a  night  shin  has  been  necessary  for  the 
past  2%  years  Among  recent  orders  are  the 
following  one  :t:,ti  kw.  tnrlio-alternator  for  the 
Brooklyn  Refinery  Co,  of  tin-  stand. mi  <iii  Co.. 


two  2,S00-gal.  per  minute  turbo-pump  units  for 
Tidewater  Oil  Co.;  two  75  kw.  and  one  35  kw. 
lighting  sets  to  American  Shipbuilding  Co.  for 
the  new  steamer  "City  of  Detroit'  ;  two  75  kw. 
lighting  sets  for  water-works  service,  city  of 
Chicago;  one  60  b.h.p.  turbo-generator  with 
Prony  brake  attachment  for  the  University  of 
Melbourne,  Australia  (ths  unit  takes  steam  at 
200-lb.  gage,  with  200  deg.  superheat,  and  ex- 
hausts to  28  in.  vacuum);  one  215  h.p.  turbo- 
blower for  the  People's  Gas  Light  &  Coke  Co., 
Chicago  (the  tenth  set  of  this  size  ordered  by 
these  people);  two  underwriter  fire  pumps  driv- 
en by  200  h.p.  Kerr  turbines  for  Steger  &  Sons 
Piano  Factory,  Steger,  111.;  one  fire  pump  driven 
by  265  h.p.  Kerr  turbine  for  B.  M.  Osbun  Co. 
Chicago.  This  last  named,  it  is  stated,  will  b  • 
the  only  turbine-driven  fire  pump  in  the  city 
of  Chicago. 

At  the  Richmond  Road  Congress  on  Nov.  21 
there  was  formed  the  National  Association  of 
Road  Material  and  Machinery  Manufacturers. 
The  charter  members  of  the  association  include 
the  leading  concerns  in  the  United  States  en- 
gaged in  the  road  building  industry.  Member 
companies  must  be  road  material  or  machinery 
manufacturers  and  not  primarily  contractors  or 
dealers.  Mr.  W.  T.  Beatty,  of  the  Austin  Man- 
ufacturing Co.,  Chicago,  was  elected  president  of 
the  association;  S.  Jones  Philips  of  the  American 
Road  Machinery  Co.,  vice-president;  Daniel  T. 
Pierce  of  the  Barber  Asphalt  Paving  Co.,  secre- 
tary and  treasurer.  The  office  of  the  association 
will  be  at  32  Liberty  street,  New  York.  Those 
who  have  been  elected  and  accepted  representa- 
tion on  the  hoard  of  directors  of  the  association 
are:  Nat  Tyler,  Jr.,  Monarch  Road  Roller  Co.: 
B.  C.  Hvass,  Charles  Hvass  Co.;  H.  P.  Goodling 
A.  B.  Farquhar  Co.;  Henry  Fisher.  Standard  Oil 
Co.;  Charles  P.  Price,  American  Tar  Co.;  R.  K. 
Pierce,  Solvay  Process  Co..  and  J  S.  Robeson. 
Robeson  Process  Co.  The  Texas  Co.,  Studebake:' 
Corporation,  Watson  AVagon  Co.  and  four  other 
manufacturers  will  have  representation  on  the 
board.  The  annual  meetings  of  the  association 
will  be  held  in  connection  with  a  yearly  exhibit 
under  the  auspices  of  the  association.  It  is  hoped 
that  arrangements  can  be  made  for  the  annual 
exhibit  at  joint  conventions  of  the  principal  good 
toads  organizations. 


PROPOSALS 

BASCULE  BRIDGE. 

New  Orleans,  Nov.  S,  1911 
Pursuant  to  Ordinance  No.  7444,  N.  C 
S..  sealed  proposals  will  be  received  a' 
this  office  until  11  o'clock  a.  m..  Thurs- 
day. Dec.  2S.  1911.  for  the  erection  of  a 
Strauss  triinion  bascule  bridge  over  the 
Oarondelet  Walk  Canal  on  the  axis  of 
Hagan  avenue,  in  accordance  with  plans 
and  specifications  on  file  in  the  office  ot 
the  City  Engineer.  Deposit,  $1,000.  with 
the  City  Treasurer,  and  his  receipt  or  cer- 
tified check  enclosed  with  bid.  Bond.  25 
per  cent  of  the  contract  price.  The  City 
Engineer  will  furnish  bidders  with  a  blank 
form  of  proposal.  No  proposal  will  be 
considered  unless  submitted  on  such  form 
Bidders  must  have  paid  their  city  license 
in  order  that  their  bids  may  be  accepted. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 

CHAS.  R.  KENNEDY. 

Comptroller. 

DITCH  WORK. 

NOTICE  TO  CONTRACTORS. 
Pursuant  to  order  of  the  Board  of  Su- 
pervisors of  Jasper  County,  Iowa,  acting 
for  Skunk  River  Drainage  District  No.  5, 
of  said  county,  sealed  bids  will  be  re- 
ceived by  the  undersigned  for  said  Board 
up  to  12  o'clock  noon  on  Wednesday,  De- 
cember 20,  1911,  and  not  later,  for  the 
construction  of  said  Skunk  River  Ditch, 
In  accordance  with  plans,  profiles  and 
specifications  thereof  now  on  tile  In  my 
office. 

Said  work  consists  of  cutting  a  con- 
tinuous new  channel  for  said  South  Skunk 
Itlver.  The  proposed  new  channel  to  be 
about  1 1  o.:{  ]  S  feet  long,  .'lit  ft.  wide  on 
I  he  bottom,  H  Itll  side  Hlopes  ol  '  ...  til  1 
and  an  average  depth  of  about  II  feet 
with  a  maximum  depth  of  about  111  feet. 

and  estimated  to  have  about   I,.  .000  cu 

yds   of  excn  vat  Ion, 

This  work  Is  divided  Into  Iwo  sections 

of   al  t    eipttil    length,   and    may    be  let 

either  us  ■  whole  or  by  sections. 

Work   niiiHt   begin  on  mild  ditch  on  o>- 


before  April  1,  1912,  and  must  be  com- 
pleted on  or  before  January  1,  1914. 

All  bids  must  be  made  on  approved 
blank  form  which  win  be  furnished  by  H. 
S.  Rayburn,  County  Auditor,  or  W.  F. 
Byers,  Engineer,  Newton,  Iowa. 

Bids  will  be  opened  at  1:30  o'clock  p.  m. 
on  said  Dec.  20,  1911,  at  the  office  of  said 
Board,  Newton,  Iowa,  and  work  will  be 
let  on  said  date,  but  the  right  to  reject 
any  or  all  bids  is  expressly  reserved. 

H.  S.  RAYBURN, 
County  Auditor. 


WATER  WORKS. 

Sealed  proposals  will  be  received  at 
the  office  of  the  City  Clerk,  Rushville, 
Illinois,  up  to  2  o'clock  p.  in.,  of  Monday, 
the  4th  day  of  December,  A.  D.  1911,  for 
furnishing  material  and  labor  and  con- 
structing improvements  to  the  municipal 
water  works  system. 

The  improvements  will  consist  of  ap- 
proximately 2,400  ft.  6-in.  Class  B.  cast 
iron  pipe;  500  ft.  10-in.  Class  C.  cast  iron 
pipe;  23,700  ft.  10-in.  75-lb.  pressure  wood 
stave  pipe;  3,300  ft.  10-in.  125-Ib.  pressure 
wood  stave  pipe;  1,300  lbs.  special  cast- 
ings; one  16  ft.  by  20  ft.  brick  building; 
one  250-gal.  per  minute,  horizontal  multi- 
stage turbine  pump;  one  driven  by  a 
30-hp.,  220-volt,  60-cycle.  single-phase 
motor;  one  450-gal.  per  min.  horizontal 
single  stage  turbine  pump  driven  by  a 
20-hp.,  220-volt.  60-cyle.  single-stage 
motor;  one  250-gal.  per  min.  horizontal 
multi-stage  turbine  pump  driven  by  a 
lii-li]).  internal  combustion  engine;  one 
well  22  ft.  deep  and  12  ft.  in  diameter; 
and  a  6,600-volt  transmission  line  about 
29,000  ft.  in  length. 

The  city  reserves  the  right  to  reject 
any  and  all  bids,  or  to  accept  a  part  or 
the  whole  of  any  bid. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  City  Clerk.  Rushville, 
Illinois,  or  in  the  office  of  the  Engineers. 
Fuller-Coult  Co..  Chemical  Bldg.,  St. 
Louis,  Mo. 

Extra  sets  of  plans  and  specifications 
may  be  obtained  from  the  Engineers  upon 
payment  of  $3.00  to  cover  cost  of  printing 
same. 

W.  L.  SCHNUR. 

City  Clerk. 


\\  e  Specialize  in  River,  Harbor,  Canal  ami 
Submarine  Keck  I'vcavatioM 

Steam  ami  Electric  Railvvaj  Construction! 

Ilwlraiilk  ami  electrical  Ciinineerinif. 
ll\(lro-i:iectric  ami  Water  Power  Devel- 
opment, 

Irrigation.  Reclamation  ami  Drainage. 

THE  BRINDLEY  COMPANY 

COH  i  R  KC  1 1  Ml  ENQINI  i  k's 
Whitehall  Building)  17  Battery  place 
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»I«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let 


recently. 
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Few    important  develop- 
ments  regarding  prospect- 
The  Doings    ive     railroad  construction 
0£  work  have  occurred  during 


the  Week. 


the  past  week.    About  the 


most  important  is  the  re- 
port that  the  Louisville  & 
Nashville  had  already  taken  or  was  just  about 
to  take  bids  on  double  tracking  its  line  be- 
tween Decatur  and  Birmingham,  Ala.  It  is 
also  expected  that  the  Santa  Fe  system  will 
have  grading  work  started  in  January  on  its 
Dodge  City  &  Cimarron  Valley  line.  About 
50  or  60  miles  of  line  are  to  be  built.  There 
are  also  reports  that  the  Oregon  Short  Line 
Co.  has  let  the  contract  to  Utah  Construction 
Co.,  of  Ogden,  Utah,  for  the  grading  work  for 
the  extension  of  the  Oregon  Eastern  R.  R. 
from  Ontario,  Ore.  This  report  as  yet  has  not 
been  confirmed.  In  the  state  of  Washington 
there  is  considerable  activity  just  at  present 
looking  to  the  construction  of  railroads  into 
the  Olympia  Peninsula.  Two  companies  have  re- 
cently been  incorporated  and  announcement 
has  been  made  that  both  of  them  will  com- 
mence construction  work  in  the  near  future. 
One  of  the  companies  is  believed  to  be  backed 
by  the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
while  the  Northern  Pacific  is  understood  to 
be  back  of  the  other  company. 

The  largest  railroad  construction  contract 
of  the  past  few  days  appears  to  be  the  one 
let  by  the  Pennsylvania  R.  R.  for  track  eleva- 
tion work  through  Linden,  N.  J.,  and  Rahway, 
N.  J.  This  work  calls  for  the  construction  of 
six  miles  of  track  elevation  and  the  elimina- 
tion of  14  grade  crossings.  An  embankment 
containing  nearly  2,000,000  cu.  yds.  of  earth 
will  be  required.  The  work  will  also  include 
about  150,000  cu.  yds.  of  masonry.  The  Key- 
stone State  Construction  Co.,  Philadelphia, 
Pa.,  and  James  McGraw,  Philadelphia,  Pa., 
are  the  contractors.  Among  the  other  con- 
tracts let  recently  are  the  following :  Owens, 
Levy  &  Owens,  200  Moore-Burnett  Bldg., 
Houston,  Tex.,  for  13  miles  of  grade  work 
from  Giddings,  Tex.,  for  the  Houston  &  Texas 
Central  R.  A.;  M.  C.  Connors  &  Co.,  Chi- 
cago, 111.,  for  building  a  mine  yard  and  coal 
spur  at  West  Frankfort,  111. ;  Long  &  Erick- 
son,  grading  contract  near  Nashwauk,  Minn., 
for  the  Great  Northern  Ry. ;  McQuaid  & 
Moore,  Northern  Bank  Bldg.,  Seattle,  Wash., 
for  constructing  the  first  section  of  the  Lake 
Burien  electric  railway  at  Seattle. 

Steps  are  being  taken  for  hastening  the 
work  of  completing  two  large  private  irriga- 
tion systems  in  the  West.  One  of  these  is 
the  Greeley  and  Poudre  system  in  Colorado, 
and  the  other  is  the  system  of  the  Lake  View 
Irrigation  &  Power  Co.  in  Oregon.  For  the 
former  system  it  is  reported  that  $1,500,000 
of  additional  capital  is  to  be  secured  from 
Denver  capitalists,  including  William  G. 
Evans,  for  hastening  the  work  of  completing 
the  system.  It  is  said  if  the  new  plan  is  ap- 
proved by  all  concerned,  more  men  and  teams 
will  be  employed.  The  new  plan  includes 
building  of  the  Stove  reservoir  in  the  moun- 
tains. The  plans  of  the  Lake  View  Com- 
pany are  understood  to  call  for  the  sale  of  a 
$1,000,000  bond  issue.  Up  to  the  present  time 
nearly  $1,000,000  has  been  spent  on  the  Drews 
Creek  project  which  is  now  about  70  per  cent 
complete.  In  addition  to  the  completion  of  the 
Drews  project,  construction  work  will  go 
forward  in  early  spring  on  the  Cottonwood 
project,  which,  roughly  estimated,  will  cost 
close  to  $750,000. 

A  good  sized  bulkhead  contract  has  been  let 
during  the  past  week  by  the  city  of  Philadel- 
phia,  Pa.    This  contract  calls  for  the  con- 


struction of  bulkheads  north  and  south  on 
Delaware  Ave.  It  was  let  to  Armstrong  & 
Latta,  Land  Title  Bldg.,  Philadelphia,  Pa.,  at 
$172,245. 

The  Mexican  government  has  had  work 
commenced  on  the  improvement  of  the  harbor 
at  Frontera.  An  appropriation  of  $3,000,000 
was  made  for  this  work  by  the  Diaz  govern- 
ment, the  work  to  include  the  dredging  of  a 
channel  and  the  construction  of  jetties.  The 
contract  for  the  dredging  work  was  let  re- 
cently to  the  North  American  Dredging  Co.  of 
San  Francisco. 

The  city  council  of  Los  Angeles,  Cal.,  has 
approved  Harbor  Engineer  Vincent's  plan  of 
filling  the  Huntington  concession  with  ma- 
terial dredged  from  the  channel.  The  engi- 
neer estimates  that  the  improvement  will  take 
about  1,400,000  cu.  yds.  of  earth,  and  that  by 
dredging  the  channel,  the  city  will  not  need 
to  grade  down  the  Nob  Hill  district  to  secure 
material. 

Plans  have  been  about  completed  in  the 
office  of  W.  J.  Hardee,  City  Engineer,  New 
Orleans,  La.,  for  the  proposed  sea  wall  which 
is  to  run  the  entire  length  of  the  water  front 
from  West  End,  New  Orleans,  to  Spanish 
Fort.  Rough  estimates  place  the  cost  of  this 
sea  wall  at  about  $750,000.  As  proposed,  it 
will  run  along  the  lake  front  about  1,500  ft. 
from  the  present  water  line,  and  the  space 
between  will  have  to  be  filled  in  as  is  being 
done  at  West  End.  The  first  300  ft.  behind 
the  wall  will  be  made  into  a  parkway  and 
behind  that  will  be  the  private  property. 


Several  of  the  states  of 
this  country  have  employ 
Employers'     er's  liability  laws.    In  Eu- 
Liabilitv       rope  practically  all  of  the 
T         '        countries  have  laws  of  this 
.Laws.         kind.     Some  of  these  are 
so   broad    as  to  result  in 
many  intricate  law  suits.    For  example,  the 
courts  of  Paris,  France,  last  summer  had  the 
following  case:  A  man  and  his  son  were  em- 
ployed by  a  printing  firm,  the  father  being 
foreman  and  his  offspring  a  workman.  The 
father  directed  his  son  to  do  some  work  and 
the  latter  did  not  carry  out  the  order.  This 
angered  the  foreman  and  he  aimed  a  swift 
kick  at  his  son,  missed  him  and  fell  injuring 
himself  severely.  The  father  thereupon  sued 
his  employers  for  damages  for  a  hurt  re- 
ceived  in   their     employ.     The  defendants 
pleaded  that  the  plaintiff  hurt  himself  while 
trying  to  chastise  his  son,  and  not  in  the 
ordinary  course  of  his  duties.    To  this  the 
plaintiff  replied  that  he  was  acting  not  as 
father  to  son,  but  as  foreman  to  a  stupid 
workman.    The  court  deferred  judgment  in 
the  case. 


A    thrilling    little  story 
having  for  its  background 
Tea  Kettle    a  prosaic  paying  job  comes 
m      -p  from  a  small  Ohto  town.  It 

1  ar  farty.  seems  that  several  months 
ago  the  village  council 
awarded  a  contract  for 
paving  with  brick  several  streets  and  the  pub- 
lic square.  In  honor  of  this  being  the  first 
town  outside  of  the  county  seat  to  have  paved 
streets,  the  citizens  had  arranged  for  a  grand 
celebration  on  the  completion  of  the  work. 
The  date  for  this  celebration  had  been  decided 
upon  and  arrangements  made  for  a  grand  jol- 
lification. But  alas,  weather  conditions  and 
scarcity  of  labor  began  to  retard  the  con- 
tractor. On  the  day  before  the  celebration 
the  work  was  almost  at  a  standstill.  What 
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was  to  be  done?  The  leading  citizens  could 
hit  upon  no  plan — and  then  the  leading  women 
of  the  town  came  to  the  aid  of  the  men.  They 
volunteered  to  donate  their  tea  kettles  and  to 
pour  the  tar  pitch  while  the  men  aided  the 
contractor  in  laying  the  brick.  The  offer 
was  accepted  and  according  to  a  veracious 
press  dispatch :  "The  steaming  tea  kettles 
were  snatched  from  the  stoves  and  filled  with 
tar  and  the  real  work  commenced.  While 
business  and  professional  men  worked  as 
common  laborers  wielding  pick  and  shovel 
and  setting  the  paving'  brick  in  position,  the 
women  poured  molten  pitch  between  the 
bricks  and  encouraged  the  husbands,  broth- 
ers and  sweethearts  to  redoubled  efforts."  The 
first  tin  peddlar  that  reached  this  town  must 
have  been  astonished  at  the  amount  of  tea 
kettles  sold  to  the  leading  women. 


Stone 
Walls. 


One  type  of  construction 
work  is  a  thing  of  the  past 
We  refer  to  the  loose  stone 
walls  which  ornament  so 
many  of  the  farms  in  New 
England  and  New  York 
State.  Originally  started 
when  the  farmer  began  clearing  the  rocks  off 
his  land  these  walls  have  served  as  spoil 
banks  for  successive  crops  of  stones.  Many 
of  these  walls  were  erected  in  colonial  times, 
most  of  them  60  to  100  years  ago.  For  the 
last  40  years,  however,  practically  no  stone 
walls  have  been  built  and  the  custom  has  been 
practically  abandoned.  Perhaps  the  farmer 
decided  that  the  lot  had  been  sufficiently 
cleared  or  that  it  was  easier  to  plough  round 
the  stones  or  rake  them  back  and  forth  ac- 
cording to  size.  More  probably,  however,  he 
became  discouraged.  As  an  aged  resident  of 
New  Hampshire  put  it:  "I  be  87  years  old 
One  time  when  I  was  a  little  boy  on  my  fath- 
er's place,  I  made  up  my  mind  to  clear  that 
lot  of  stones.  I  kept  at  it  at  odd  times,  airly 
an'  late,  but  after  I'd  been  on  the  job  nigh 
onto  70  years  an'  found  more  stun  there  than 
when  1  first  begun,  I  got  plum  discouraged." 
But  all  of  this  work  of  the  earlier  settlers  is 
net  wasted.  When  the  time  comes  to  im- 
prove the  country  roads  bordered  by  the^c 
stone  walls,  the  road  builders  will  find  their 
rock  supply  close  at  hand. 


The  commission  form  of 
city   government  continues 
Commission    to  spread  over  the  United 
Form  of       States.    As  a  result  of  the 
elections  Nov.  7.  commis- 
(jovernment.    s;on    government    has  in- 
creased 10  per  cent,  meas- 
used  by  the  population  of  the  cities  adopting 
it.    It  is  now  or  shortly  will  be  in  force  in 
170  cities  having  an  aggregate  population  of 
nearly  4,000,000.    This  form  of  city  govern- 
ment seems  to  have  been  generally  satisfac- 
tory and  in  all  the  cities  where  it  has  been 
tried    but    one — Chelsea,    Mass. — has  ever 
abandoned  it  and  gone  back  to  the  old  plan. 
The  comtnisison  plan  is  now  in  force  in  cities 
in  33  states.    Of  these  states,  Kansas  has  25 
cities,   Illinois   17,   Texas   16,  Oklahoma  15. 
South  Dakota  11,  California  9,  Alabama  8. 
Towa  7,  Washington  6,  and  Massachusetts  6. 
The  other  states  which  have  one  or  more 
cities  governed  under  the  commission  plan 
are    Colorado,    Georgia,    Idaho,  Kentucky. 
Louisiana,  Maine,  Maryland,  Michigan,  Min- 
nesota, Mississippi,  Montana,  Nebraska,  New 
Jersey,  New  Mexico,  North  Carolina,  North 
Dakota,  Oregon,  South  Carolina,  Tennessee, 
Utah,  West  Virginia,  Wisconsin  and  Wyo- 
min  ,.. 
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RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

Officials  of  the  Pensacola  &  Mobile  R.  R. 
have  filed  with  the  Secretary  of  State  at 
Montgomery,  Ala.,  an  amendment  to  the  char- 
ter giving  the  directors  of  the  road  the  power 
to  construct  additional  trackage.  It  is  pro- 
posed to  build  a  line  from  a  point  on  its  road 
in  Baldwin  County  across  the  Perdido  River 
to  the  tracks  of  the  Louisville  &  Nashville 
at  Cantonment,  Fla. 

The  Montgomery  Eastern  R.  R.  Co.  has 
been  incorporated  in  Alabama  with  a  capital 
stock  of  $20,000  for  the  purpose  of  building 
the  Alabama  portion  of  the  Fort  Gaines- 
Montgomery  extension  of  the  Valdosta,  Moul- 
trie &  Western  Ry.  This  extension  will  be 
100  miles  long,  and  the  route  has  been  located 
for  90  miles.  Frank  Roberts,  Valdosta,  Ga., 
is  President  and  Gordon  Tillman,  Valdosta, 
Ga.,  is  Chief  Engineer. 

It  is  expected  that  the  entire  line  of  the 
Tidewater  Electric  Ry.  from  East  Lake  to 
Ensley  will  be  in  operation  by  April  1.  Six- 
teen miles  of  this  line  is  already  completed, 
this  including  the  sections  from  Ensley  to 
Smith's  Park,  and  between  East  Lake  and  Bir- 
mingham. It  is  expected  that  work  will  be 
started  at  this  latter  place  shortly.  This  road 
is  being  built  by  the  Tidewater  Development 
Co.,  of  which  J.  M.  Dewberry,  Birmirgham, 
Ala.,  is  President. 

Arizona. 

The  Southern  Pacific  R.  R.,  J.  D.  Mathews. 
Division  Engineer,  Tucson,  Ariz.,  has  com- 
pleted surveys  for  a  7-mile  branch  railroad 
from  the  Huacbuca  siding  to  the  Army  Pojt 
mar  Tucson.  Construction  work  will  prob- 
ably be  started  shortly. 

Arkansas. 

The  Little  Rock  &  Pine  Bluff  Traction  Co., 
C.  C.  Kavanaugh,  President,  Little  Rock, 
which  proposes  the  construction  of  an  inter- 
urban  railway  from  Little  Rock  to  Pine  Bluff, 
has  made  a  proposition  to  the  Jefferson  Coun- 
ty Bridge  Commission  at  Pine  Bluff  to  build 
a  highway  bridge  over  the  Arkansas  River  at 
this  place.  The  proposition  was  presented  by 
the  interurban  company  and  several  construc- 
tion companies,  and  provides  for  the  building 
of  the  bridge  for  $650,000.  The  offer  also  car- 
ries with  it  a  contract  to  build  the  interurban 
road  between  Pine  Bluff  and  Little  Rock. 

California. 

®E11iott  &  Axman,  1132  Merchants  Ex- 
change Bldg.,  San  Francisco,  Cal.,  who  as 
noted  in  our  Nov.  22  issue,  have  the  contract 
for  grading  the  road  bed  for  the  Clear  Lake 
R.  R.,  from  near  Hopeland  to  a  point  about 
six  miles  east,  have  sub-let  a  portion  of  the 
work  to  Henry  Noreen,  Hopeland,  Cal.  The 
grading  work  is  to  be  completed  within  six 
months,  and  the  railroad  is  to  be  rushed  to 
completion  with  all  possible  dispatch. 

The  Oakland,  Antioch  &  Eastern  Ry.  Co. 
has  filed  a  deed  of  trust  covering  its  right  of 
way.  This  deed  of  trust  is  given  to  the  Union 
Trust  Co.  of  San  Francisco,  to  secure  an  issue 
of  $5,000,000  in  bonds  which  the  trust  com- 
pany has  underwritten.  The  right  of  way,  as 
described  in  the  deed  of  trust,  traverses  Con- 
tra Costa  and  Alameda  counties  from  Antioch 
to  Oakland.  Leaving  Oakland,  it  extends 
eMtwafd  to  the  Alameda  county  line  and  then 
on  to  Stockton.  Surveying  crews  are  now  in 
the  field  surveying  a  line  from  Stockton 
through  Merced  and  to  Fresno. 

Plans  have  been  completed  lot  the  exten- 
sion of  the  Affiliated  Colleges  car  line  to 
9th  Ave,  ill  the  Sunset  district,  of  Chicago, 
and  in  that  avenue  to  I'achcco  St.  The  line 
will  be  financed  by  the  Anglo-California  Trust 
Co.  of  San  Francisco. 

'I  he  Ui  dding  X  R«  d  Ulllff  Fleet ric  R"  Co. 
has  practically  secured  all  right  of  wav  from 
Red  Bluff  to  Redding.  The  Red. ling  &  Red 
Bluff  Co.  is  reported  to  be  the  Northern  Elec- 


tric and  Vallejo  &  Northern  extension,  and, 
it  is  believed,  that  within  a  short  time  right  of 
way  instruments  will  be  filed  for  that  section 
of  the  country  from  Chico  to  Red  Bluff. 

It  has  been  announced  by  J.  J.  Dwyer, 
President  of  the  State  Board  of  Harbor  Com- 
missioners, San  Francisco,  Cal.,  that  he  hopes 
at  the  next  meeting  of  the  State  Engineer- 
ing Advisory  Board  to  submit  plans  for  the 
proposed  extension  of  the  state's  belt  line  rail- 
road, which  operates  on  the  harbor  front  at 
San  Francisco.  At  the  present  time  the  road 
is  operated  north  of  Market  and  south  of 
Market  street,  with  the  two  roads  separated 
by  a  stretch  of  six  blocks.  The  plan  is  to 
close  up  this  gap,  running  the  line  across 
Market  St.  Either  a  subway  or  an  elevated 
road  may  have  to  be  constructed. 

Colorado. 

©Construction  work  is  to  be  resumed  short- 
ly on  the  building  of  the  Colorado- Kansas  R. 
R.  from  the  western  section  of  Pueblo  to  the 
quarries  of  the  Turkey  Creek  Stone  &  Gyp- 
sum Co.,  located  about  10  miles  from  Pueblo. 
Considerable  material  for  this  portion  of  the 
road  is  already  on  the  ground.  C.  W.  Crews, 
Pueblo,  J.  R.  Greenlee,  Lawrence,  Kan.,  and 
F.  G.  Kelley,  are  said  to  have  the  contracts. 

Florida. 

The  Palm  Beach,  Okeechobee  &  Western  Ry. 
Co.,  which  is  planning  a  140-mile  line  from 
West  Palm  Beach  to  the  north  end  of  Lake 
Okeechobee,  thence  west  on  south  side  of 
Caloosabatchie  River,  has  secured  $500,000  of 
capital  for  construction  purposes.  Surveys  for 
the  line  have  not  been  made  as  yet.  W.  W. 
Marquis,  Kansas  City,  Mo.,  is  General  Man- 
ager, and  R.  J.  Martin,  227  Midland  Bldg., 
Kansas  City,  Mo.,  is  President.  The  com- 
pany has  offices  at  West  Palm  Beach,  Fla., 
and  Kansas,  Mo. 

Georgia. 

®The  M.  M.  Elkan  Construction  Co.,  Ma- 
con, Ga.,  has  been  awarded  a  contract  by 
the  Tallulah  Falls  Ry.  for  concrete  work  for 
a  steel  trestle  over  the  Tugaloo  Ri\er.  The 
Elkan  company  has  also  the  contract  for 
change  of  grade  at  the  same  point. 

Negotiations  are  reported  under  way  for 
the  purchase  of  the  Atlantic,  Waycross  & 
Northern  R.  R.,  a  11 -mile  steam  line,  orig- 
inally planned  to  extend  from  St.  Marys  to 
Waycross.  It  is  said  that  the  new  owners 
will  complete  the  line  as  originally  planned. 
D.  C.  Edwards,  Waycross,  Ga.,  is  Chief  En- 
gineer. 

Idaho. 

The  Idaho-Oregon  Light  &  Power  Co.,  G. 
F.  Markhus,  General  Manager,  Boise,  Idaho, 
is  reported  to  have  taken  bids  for  the  grad- 
ing work  for  its  proposed  electric  railroad 
between  Caldwell  and  Nampa. 

Illinois. 

Estimates  for  ties,  rails  and  grading  for 
the  construction  of  the  proposed  line  of  the 
Kankakee-Urbana  Traction  Co.  are  prepared, 
and  it  is  possible  that  arrangements  for  begin- 
ning construction  work  will  be  made  soon. 
Carl  Hayes,  Champaign,  111.,  is  Chief  Engi- 
neer. 

The  Chicago,  Kenosha  &  Milwaukee  Elec- 
tric Ry.  Co.  is  to  ask  Waukcgan  lor  a  fran- 
chise to  build  through  that  city  with  a  view 
of  extending  the  lines  as  far  north  as  Mil- 
waukee within  the  next  two  years.  Frank 
I..  Glover,  an  Fvanston  attorney,  is  the  head 
of  the  company,  which  is  said  to  be  hacked 
bj  several  Chicago  capitalists. 

Tbe  Morns  Joliel  line,  the  22  mile  north 
rrn  extension  of  the  Illinois  Traction  System, 
lias  been  completed  and   is  ROW    UI  Operation 

it  ii  thought  that  the  next  niove  of  the  [Uinoia 
I  ra<  tion  S\  tem  will  be  the  building  next  year 
oi  a  line  from  Mackinaw,  20  miles  northwest 

of  Bloomington,  tO  La  Salle,  thus  giving  ion 


tinuous  trolley  service  between  St.  Louis  and 
Chicago  in  connection  with  the  Joliet  and  Chi- 
cago line,  which  has  been  in  operation  for 
the  past  ten  years. 

The  City  Commissioners  of  Springfield  and 
officials  of  the  Chicago  &  Alton  R.  R.  and 
the  Springfield  Consolidated  Ry.  Co.  have 
been  considering  the  plans  for  the  construc- 
tion of  the  subway  at  5th  and  Raftis  Sts., 
Springfield. 

The  Decatur-Pana  Southern  Ry.  Co.  has 
been  incorporated  with  a  capital  stock  of  $25,- 
000  and  principal  office  at  Decatur.  The  com- 
pany proposes  to  construct  a  railroad  from 
Decatur,  Macon,  Moweaqua,  Assumption,  to 
Pana,  in  Macon,  Shelby  and  Christian  Coun- 
ties. The  incorporators  and  first  board  of 
directors  are  H.  S.  Ashcraft,  L.  J.  Ashcraft, 
J.  W.  Lockett,  Howard  G.  Hodgkins,  and 
John  H.  Martin,  all  of  Chicago. 

Indiana. 

At  a  recent  meeting  of  the  Indianapolis 
Track  Elevation  League  it  approved  the  gen- 
eral plan  for  the  complete  track  elevation  by 
the  elimination  of  all  grade  crossings  and  op- 
posed any  plan  for  the  elevation  of  passen- 
ger tracks  only. 

It  is  reported  here  in  Evansville  that  the 
Southern  R.  R.  is  considering  extending  its 
Louisville-St.  Louis  line  to  embrace  Evans- 
ville, adding  45  miles  to  the  through  route. 
Under  this  plan  the  Southern  would  enter  Ev- 
ansville over  the  Huntingburg  line,  and  de- 
part over  the  Mount  Carmel  division  of  the 
Big  Four  Railroad.  The  Southern  Railroad 
now  operates  stub  trains  to  Evansville. 

The  Gary  &  Interurban  Ry„  F.  N.  Gavit, 
Whiting,  Ind.,  President,  is  reported  to  be 
planning  to  double  track  its  line  between 
Gary  and  Hammond  next  year. 

Iowa. 

Grading  work  on  the  extension  of  the  Chi- 
cago, Anamosa  &  Northern  R.  R.  from  Cog- 
gon  westerly,  has  been  nearly  completed  to 
Quasqueton,  and  the  rails  have  been  laid  for 
a  portion  of  the  distance.  From  Quasqueton 
surveys  have  been  made  westerly  and  north- 
westerly to  Waterloo,  and  this  extension  will 
probably  be  built  next  year.  L.  E.  Myers,  Chi- 
cago, 111.,  is  Vice  President  and  General  Man- 
ager. 

The  Fort  Dodge,  Des  Moines  &  Southern 
R.  R.  (electric),  H.  M.  Wallace,  General  Man- 
ager, Boone,  la.,  is  planning  the  construction 
of  a  line  about  eight  miles  in  length  from 
Crooks,  in  Webster  County,  to  Lehigh,  where 
connections  will  be  made  with  the  Webster 
City  &  Southwestern  road,  a  property  recent- 
ly acquired  by  the  company.  The  old  road 
will  be  improved  and  electrified  into  Webster 
City.  The  old  Newton  &  Northwestern  line 
also  will  be  electrified  by  the  Fort  Dodge,  Des 
Moines  &  Southern  road.  The  company  re- 
cently acquired  the  old  road  from  Colfax  to 
Newton  at  a  receivers'  sale.  It  is  expected 
that  arrangements  will  be  made  for  a  through 
service  over  the  Colfax  lines  between  Des 
Moines  and  Newton. 

It  is  now  reported  that  arrangements  have 
been  made  witli  the  Wabash  Ry.  by  which  the 
Minneapolis  &  St.  Louis  R.  R.  (Hawley  Sys- 
tem) will  be  able  to  use  the  Wabash  line  in 
connecting  up  with  Oskaloosa  for  the  south- 
ern Iowa  route  to  St.  Louis,  and  that  only 
a  small  amount  of  building  will  be  needed. 
Bul  south  of  Albia  it  is  expected  that  tbe  Min- 
neapolis will  build  into  Missouri.  The  Scheme 
for  an  east  and  west  extension  through  Iowa 
contemplates  construction  southwest  ward 
from  Des  Moines  and  through,  Madison. 
Adair,  Cass  and  Pottawattamie  counties. 

According  to  information  received  from 
Blanchard,  la..  A.  F.  Galloway,  Clarinda,  la., 
promoter  oi  the  Iowa  \  Southwestern  R.  R., 
lias  secured  tbe  necessary  funds  for  the  Con- 
struction of  the  company's  line. 


•I«  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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Kansas. 

The  Santa  Fe  System  plans  on  making 
the  following  improvements  in  Kansas  dur- 
ing the  near  future :  Track  changes  at  Gar- 
den City  estimated  cost  $15,000,  construction 
of  a  new  depot  at  Pratt,  estimated  cost  $13,- 
000,  track  changes  and  new  depot  at  Osage 
City,  estimated  cost  $19,500,  constructing  ad- 
ditional tracks  at  Bartlesville  to  accommodate 
Bartlesville  Zinc  Co.,  estimated  cost  $5,600. 

Business  men  of  Canton  and  Roxbury  and 
vicinity  are  endeavoring  to  have  the  Arkan- 
sas Valley  Interurban  R.  R.  Co.,  Wichita, 
build  its  new  line  north  from  Newton  to  Can- 
ton and  Roxbury  via  Goessel. 

The  Dodge  City  &  Cimarron  Valley  R.  R. 
Co.,  the  incorporation  of  which  was  men- 
tioned in  our  last  issue,  has  been  formed  by 
officials  of  the  Atchison,  Topeka  &  Santa  Fe 
Ry.,  to  build  between  50  and  60  miles  of  road. 
This  construction  will  be  on  a  line  which  can 
later  be  utilized  for  a  Dodge  City-Colman  cut- 
off, if  such  ever  becomes  necessary  or  advis- 
able. At  the  present  time  it  is  intended  to 
develop  this  county  traversed.  Construction 
work  on  this  line  is  to  be  started  as  soon  as 
all  right  of  way  is  obtained.  All  right  of 
way  in  Haskell  County  has  already  been  se- 
cured, and  the  right  of  way  in  the  other  coun- 
ties is  being  obtained  rapidly.  It  is  probable 
that  grading  work  will  be  started  early  next 
year.  C.  A.  Morse,  Topeka,  Kan.,  is  Chief 
Engineer  of  the  Atchison,  Topeka  &  Santa 
Fe  Ry. 

The  Wichita  Terminal  Co.,  Wichita,  has 
acquired  the  last  property  necessary  for  the 
construction  of  its  proposed  $1,000,000  union 
station  in  Wichita,  and  it  is  believed  that  con- 
struction work  will  now  be  started  in  March. 
The  Atchison,  Topeka  &  Santa  Fe,  Chicago, 
Rock  Island  &  Pacific,  St.  Louis  &  San  Fran- 
cisco, and  Kansas  City,  Mexico  &  Orient  roads 
will  run  into  the  depot. 

Business  men  of  Jetmore,  Larned  and  Gard- 
en City,  Kan.,  are  to  take  steps  toward  se- 
curing the  extension  of  the  Larned-Jetmore 
Santa  Fe  branch  to  Garden  City. 

Maryland. 

The  Washington,  Potomac  &  Chesapeake 
Ry.,  now  operating  21  miles  of  standard  gage 
steam  line  from  Brandywine  to  Mechanics- 
ville,  is  understood  to  be  planning  to  issue 
$2,000,000  of  bonds  for  the  further  extension 
of  the  line.  W.  W.  Early,  Brandywine,  Md., 
is  General  Manager. 

Michigan. 

Blue  prints  have  been  prepared  by  the  en- 
gineering department  of  the  Grand  Rapids 
&  Indiana  Ry.  for  the  reconstruction  of  the 
Lake  City  branch  between  Cadillac  and  Lake 
City.  It  is  said  that  the  company  is  contem- 
plating the  purchase  of  the  old  Cummer  road- 
bed, between  Cadillac  and  Jennings.  The 
new  branch,  as  shown  on  the  blue  prints,  will 
start  for  Jennings  from  the  Nord  Yards, 
cutting'  across  the  country  just  north  of 
Recreation  Park  and  running  through  a  prac- 
tically level  country  towards  Jennings.  There 
will  be  a  branch  to  Jennings,  as  there  is  now 
but  not  as  long  as  the  present  one,  therefore 
insuring  Jennings  three  trains  per  day  while 
now  they  have  but  one.  From  Jennings  the 
new  roadbed  will  run  in  a  northeasterly  di- 
rection, crossing  the  neck  of  Missaukee  Lake 
by  means  of  a  trestle  80  rods  long  passing 
around  a  portion  of  the  west  shore  of  the 
lake,  down  the  north  shore  and  into  Lake 
City.  From  Lake  City  the  line  to  Missaukee 
Junction  will  be  slightly  altered  and  a  small 
stretch  will  have  to  be  constructed  to  con- 
nect with  Fairmouth.  E.  H.  Barnes,  Grand 
Rapids,  Mich.,  is  Chief  Engineer. 

Officials  of  the  Pere  Marquette  R.  R.,  in- 
cluding W.  D.  Trump,  Detroit,  Mich.,  Gen- 
eral Superintendent,  recently  visited  Green- 
ville, Mich.,  for  the  purpose  of  investigating 
the  advisability  of  locating  terminals  and  di- 
vision offices  at  that  place. 

Minnesota. 

The  Corporation  Attorney  of  St.  Paul, 
Minn.,  is  preparing  an  ordinance  order- 
ing the  Chicago,  Milwaukee  &  St.  Paul  R.  R. 


to  depress  its  tracks  at  West  7th  St.,  and 
build  a  bridge  to  span  the  railroad  right  of 
way  at  that  point.  The  St.  Paul  estimates 
the  cost  of  depressing  the  tracks  from  the 
high  bridge  to  Snelling  Ave.,  together  with 
the  bridging  of  nine  streets  over  the  right  of 
way,  at  $1,000,000. 

The  Commercial  Club  of  Little  Falls,  Minn., 
has  appointed  a  committee  of  ten  men  to  take 
up  the  matter  of  securing  a  second  railroad 
connection  for  Little  Falls.  It  is  proposed  to 
organize  a  company  in  Little  Falls  to  build 
an  electric  line  from  there  to  Pierz,  15  miles 
east,  to  join  the  Soo  Line  at  that  point.  A 
feeder  is  also  proposed  to  tap  the  rich  gran- 
ite quarries  in  the  northeastern  part  of  Mor- 
rison County.  The  total  mileage  of  the  pro- 
posed road  will  be  about  25  miles. 

Information  received  from  Virginia,  Minn., 
states  that  the  Canadian  Northern  has  nearly 
completed  its  trestlework  across  Virginia 
Lake  preparatory  to  dumping  in  several  thou- 
sand tons  of  filling  on  the  site  of  the  pro- 
posed new  $50,000  passenger  depot  and  the 
necessary  trackage,  besides  a  25- ft.  boulevard 
along  the  lake  shore  for  the  city. 

Duluth  and  the  Ranges. 

BY  PETER  E.  MEAGHER. 

®Long  &  Erickson,  contractors,  were  award- 
ed a  small  contract  for  grading  by  the  Great 
Northern  Ry.  Co.,  near  Nashwauk,  Minn.,  and 
are  going  to  start  on  the  same  immediately. 

E.  P.  Merrill  of  the  Island  Creek  Coal  Co., 
spent  a  couple  of  days  in  the  city  last  week. 
This  company  is  going  to  erect  a  large  coal 
dock  at  Duluth.  I  understand  the  contracts 
for  the  erection  of  the  same  will  be  let  in  the 
near  future. 

Walter  Burr,  who  has  been  General  Agent 
for  the  St.  Paul,  Minneapolis  &  Omaha  Rail- 
way Co.,  at  Duluth,  has  been  appointed  As- 
sistant General  Freight  Agent  with  headquar- 
ters at  St.  Paul.  Mr.  Burr  is  to  be  congratu- 
lated on  his  promotion,  and  has  the  well 
wishes  of  his  friends  here  for  his  success  in 
his  new  field.  Mr.  Burr  is  well-known  to 
the  contracting  fraternity  in  this  vicinity. 

A.  J.  Perrin  of  Carl  Hall  &  Co.,  contrac- 
tors, left  for  a  trip  to  Canada  last  .week  to 
look  over  some  new  construction  work. 

Peter  Nelson,  the  railroad  contractor,  was 
in  the  city  last  week  on  his  way  over  from 
Canada  where  he  looked  over  some  construc- 
tion work  that  he  is  engaged  on  there  at  the 
present  time.  He  reported  that  labor  was 
very  plentiful  there  and  conditions  in  general 
quite  good. 

P.  G.  Pastoret,  of  the  Pastoret-Lawrence 
Co.,  was  a  caller  and  stated  that  his  firm  had 
completed  all  of  their  contracts.  They  do  not 
expect  to  engage  in  any  new  work  until  spring. 

Edward  Hingston,  representing  the  Bucyrus 
Co.,  spent  two  or  three  days  in  the  city  re- 
cently. 

Carl  Reed,  Western  Manager  of  the  Amer- 
ican Locomotive  Co.,  with  headquarters  at 
Chicago,  was  a  caller  on  us  last  week.  He 
stated  that  business  was  very  good  at  the 
present  time. 

H.  C.  Killian,  car  expert  for  the  Western 
Wheeled  Scraper  Works  was  here  recently. 
He  stated  that  the  Western  Wheeler  Scraper 
Works  was  running  to  full  capacity  and  are 
getting  out  a  large  number  of  cars. 

R.  H.  Hyland  of  Hyland  &  Co.,  equipment 
dealers,  Chicago,  spent  a  couple  of  days  with 
us  here  recently. 

C.  H.  Stansill,  car  expert  for  Kilbourne  & 
Jacobs,  was  a  caller  a  few  days  ago,  and 
stated  he  was  on  his  way  East,  and  business 
was  looking  good  for  his  firm. 

G.  W.  Alden,  Western  Manager  of  the 
McMyler  _  Interstate  Co.,  manufacturers  of 
cranes,_  with  headquarters  at  Chicago,  spent  a 
day  with  us  here  recently.  He  stated  their 
business  was  very  good,  and  they  had  recently 
shipped  some  locomotive  cranes  to  Canada. 

Long  &  Erickson,  the  railroad  contractors, 
who  have  taken  a  tie  contract  in  Canada  to 
furnish  a  lot  of  ties  to  the  Canadian  Northern 
Ry..  have  already  built  their  camps,  and  sent 
in  their  supplies.  They  will  be  quite  busy  on 
this  all  winter. 


Eugene  Fogg,  formerly  Western  Manager 
for  Peterson  &  Fell,  boarding  car  contractors, 
was  a  caller  here  last  week.  Mr.  Fogg  is  no 
longer  in  the  boarding  business,  but  has  now 
opened  up  a  real  estate  office  at  Minneapolis. 

Melvin  Pattison,  General  Manager  of  Sales 
for  the  Brown  Hoisting  Machinery  Co.,  Cleve- 
land, spent  a  couple  of  days  in  the  city  re- 
cently looking  up  new  contracts. 

Edward  Foley  of  Foley,  Welch  &  Stewart, 
contractors,  was  in  the  city  for  a  few  days 
last  week  looking  over  their  contract  on  the 
Canadian  Northern  Ry.  near  Duluth. 

There  are  a  great  many  working  men  in 
Duluth  at  the  present  time.  The  reason  being 
that  quite  a  few  of  the  open  pit  mines  have 
closed  down,  construction  work  letting  up, 
and  some  of  the  saw-mills  closing.  Wages 
are  a  great  deal  lower  than  they  were,  and, 
just  at  the  present  time,  there  are  more  men 
than  there  are  jobs. 

Contractors  and  others,  when  in  this  vicin- 
ity, are  cordially  invited  to  make  the  offices 
of  Peter  E.  Meagher,  409  West  Michigan  St., 
Duluth,  Minn.,  their  headquarters  while  here. 

Mississippi. 

G.  B.  Edgar,  who  has  just  completed  a 
grading  contract  on  the  Alabama,  Tennes- 
see &  Northern  R.  R.,  has  shipped  an  outfit  to 
Meridian,  Miss.,  for  work  on  the  construc- 
tion of  the  Meridian  &  Dcepwater  R.  R. 

The  Gulf  port  &  Western  Ry.  Co.  has  been 
organized  and  proposes  the  construction  of  a 
line  westward  through  the  counties  of  Har- 
rison and  Hancock  to  the  Mississippi-Louis- 
iana state  line,  and  thence  to  establish  a  line  or 
connections  through  St.  Tammany  parish,  La., 
to  Covington,  and  thence  westward  and  north- 
westward by  connection  with  the  Hammond 
and  Eastern.  George  S.  Dodds,  George  P. 
Hewes,  B.  P.  Harrison,  L.  N.  Dantzler,  Phil 
A.  Dolan,  A.  McAlpin,  W.  H.  Hardy,  R.  L. 
Simpson,  B.  C.  Bowen,  T.  A.  Hardy  and  J. 
A.  Leathers  of  Gulfport,  are  interested. 

It  is  reported  that  a  charter  will  soon  be  is- 
sued to  the  Gulfport  &  Northwestern  R.  R. 
Co.,  planning  the  construction  of  a  new  line 
into  Gulfport,  Miss.  It  is  said  that  the  line 
will  be,  according  to  surveys,  almost  identical 
with  the  Hines  road. 

Representatives  of  the  Memphis  &  Pensa- 
co!a  R.  R.,  according  to  advices  from  Gren- 
ada, Miss.,  have  recently  been  through  that 
territory  securing  the  right  of  way  and  con- 
cessions toward  running  the  proposed  line 
through  Grenada  County  and  to  the  city.  A 
committee  of  citizens  has  been  appointed  to 
confer  with  the  railroad  promoters  to  ascer- 
tain what  is  required.  J.  L.  Barnard,  Gren- 
ada, Miss.,  is  interested. 

Missouri. 

An  agreement  is  reported  to  have  been 
reached  between  the  officials  of  St.  Joseph, 
Mo.,  and  the  railroads  interested,  whereby  the 
latter  will  begin  work  on  the  construction  of 
a  subway  at  South  6th  St.,  as  soon  as 
the  necessary  legal  steps  are  complied  with. 

Steel  for  the  interurban  electric  lines  from 
Kansas  City  to  St.  Joseph  and  Excelsior 
Springs  has  been  unloaded  at  Dearborn  on 
the  St.  Joseph  line  and  at  Mosley  on  the  Ex- 
celsior Springs  line.  Late  advices  state  that 
on  Nov.  15  The  L.  J.  Smith  Construction  Co., 
of  Kansas  City,  which  has  the  contract  for 
grading  the  line  to  St.  Joseph,  has  250  teams 
and  twelve  grading  machines  with  as  many 
traction  engines  at  work.  Twenty-seven 
bridge  gangs  with  60  teams  and  118  men  were 
at  work  on  the  bridges  and  concrete  culverts. 
Two  abutments  and  one  pier  of  concrete  were 
already  constructed  for  the  steel  bridge  across 
the  Platte  River.  Bernard  Corrigan,  Kansas 
City,  who  has  the  contract  to  grade  the  line 
to  Excelsior  Springs,  had  370  men  and  438 
horses  at  work.  The  Union  Depot,  Bridge  & 
Terminal  Ry.  Co.,  representing  the  Armour- 
Swift-Burlington  interests,  had  nearly  finished 
grading  the  tracks  to  be  built  through  its  large 
tract  on  the  Clay  County  side.  A  double  track 
is  to  run  from  its  new  bridge  to  a  junction 
near  the  old  race  track  in  Clay  County.  From 
that  point  a  single  track  is  to  be  built  in  two 
directions  to  the  edge  of  its  property  to  con- 
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nect  with  the  St.  Joseph  and  Excelsior 
Springs  lines  respectively. 

St.  Louis  Items. 

BY  A.  B.  KOENIG. 

®Lowrance  Bros.  &  Leonard,  of  Memphis. 
Tenn.,  were  awarded  2,000,000  yards  of  levee 
work  at  Texarkana,  Ark.  They  will  sub-let 
1,500,000  yards  of  this.  R.  L.  Cheshire,  one 
of  the  firm,  will  be  in  Texarkana  on  Dec.  11 
to  show  and  let  this  work. 

®M.  C.  Connors  &  Co.  of  Chicago  secured 
the  contract  for  building  a  mine  yard  and 
coal  spur  at  West  Frankfort,  111. 

©Keating  Bros.,  Dupo,  111.,  have  taken  100,- 
000  yds.  of  grading  at  West  Frankfort  from 
M.  C.  Connors  &  Co.,  of  Chicago.  They  can 
use  a  12  or  15-team  outfit  on  this  work. 

The  water  front  of  East  St.  Louis,  111.,  is  to 
be  beautified  by  parks  and  an  esplanade,  and 
the  wharf  is  to  be  greatly  improved,  accord- 
ing to  plans  given  out  by  the  Wiggins  Ferry 
Co.,  a  corporation  identified  with  the  Ter- 
minal Association  which  controls  the  entire 
water  front  of  East  St.  Louis.  The  plans  for 
these  improvements  have  been  given  to  the 
board  controlling  the  affairs  of  the  East  Side 
Levee  and  Sanitary  District.  The  Govern- 
ment work  on  the  levee  between  Forest  Lawn 
and  Mitchell,  111.,  is  in  progress,  and  the  pres- 
ent ideas  of  the  Wiggins  Ferry  Co.  were  sug- 
gested through  the  Government  improvements. 
The  improvements  promised  by  the  Wiggins 
Ferry  Co.  will  cost  between  $2,000,000  and 
$12,000,000.  The  proposed  improvements,  ac- 
cording to  an  officer  of  the  Wiggins  Ferry- 
Co.,  will  materially  beautify  the  water  front 
near  the  municipal  bridge,  but  whether  the  es- 
planade will  begin  at  this  point  has  not  been 
made  public.  The  preliminary  work  as  out- 
lined by  the  Wiggins  Ferry  Co.  will  be  the 
filling  and  raising  of  the  property  west  of  the 
north  Terminal  yards,  and  will  allow  the  con- 
struction of  60  additional  railroad  tracks.  The 
zone  to  be  improved  will  extend  in  portions 
from  200  to  2,000  ft.,  and  the  levee,  when  com- 
pleted, will  be  7  ft.  higher  than  it  was  during 
the  flood  of  1903.  The  filling  and  the  raising 
will  give  the  Wiggins  Ferry  Co.  100  acres  of 
ground  in  the  lowlands  through  the  raising 
process  on  which  the  Terminal  Railroad  ex- 
pects to  build  one  of  the  largest  yards  in  the 
West,  including  round  houses,  shops  and 
freight  depots.  The  work  is  to  be  started  in 
the  near  future  and  is  expected  to  be  com- 
pleted in  June,  1913.  In  a  written  statement 
the  Wiggins  Ferry  Co.  says :  "The  net  result 
will  be  absolute  protection  from  the  river; 
two  millions  of  dollars  expended  by  the  Wig- 
gins Ferry  Co.  will  pave  the  wharf  uniformly 
and  the  levee  will  only  be  one-half  as  steep  as 
the  levee  in  St.  Louis.  An  esplanade  and  a 
number  of  small  parks  will  transfer  the  front- 
age of  East  St.  Louis  from  a  scene  of  desola- 
tion to  one  of  beauty,  and  the  western  front 
of  East  St.  Louis  will  be  made  the  hand- 
somest levee  on  the  Mississippi  River.  The 
wharf  front  will  be  straightened  out  to  con- 
form with  the  harbor  line  established  by  the 
Government,  and  the  space  of  250  ft.  between 
the  harbor,  from  thence  to  the  top  of  the  fill, 
will  be  paved  with  rock." 

A.  L.  Gordan  came  in  from  Forest,  Ind., 
hunting  work  for  his  14-team  outfit. 

E.  L.  "Father"  House  passed  through  St. 
Louis  on  his  way  south  last  week.  In  addi- 
tion to  being  a  good  fence  builder,  Father 
House  is  somewhat  of  an  entertainer. 

C.  E.  Van  Wormer  has  sub-let  his  work  at 
Springfield,  III  ,  to  Pat  Bloomficld. 

Another  link  of  the  hard-rond  system  which 
will  form  an  automobile  pathway  out  of  St. 
Louis  through  Illinois  was  opened  Saturday, 
Nov.  25th,  when  Supervisor  George  Kalb- 
fleisch  of  Collinsvillc  and  the  members  of  the 
Illinois  llicbwav  Commission  declared  open 
the  last  stretch  of  rock  road  to  the  St.  Clair 
County  Line.  This  makes  a  continuous  hard 
road  from  the  neighborhood  of  Monk's 
Mound  to  I  point  north  of  Collinsvillc.  There 
if)  a  gap  between  Collinsvillc  and  Edwards- 

ville,  but  both  rities  ;ire  building  both  the  Up 

per  and  lower  roads  to  connrct  Edwards 
ville  is  also  building  toward  Granite  City  to 


connect  with  the  paving  there.  Between  East 
St.  Louis  and  the  Tri-Cities  a  hard  road  is 
already  completed  and  in  use.  Alton  now 
plans  "to  build  southward  to  Granite  City  and 
Edwardsville.  All  of  these  roads  are  erected 
under  the  supervision  of  the  State's  Engineers 
and  with  equipment  owned  by  the  States  and 
loaned  free  of  cost  for  the  purpose.  The  rock 
is  also  furnished  without  cost  by  the  States, 
the  expense  of  labor  and  freight  being  the 
only  outlay  that  is  necessitated  locally. 

Jas.  T.  Cahill  stopped  off  a  day  here  on  his 
way  to  Los  Angeles,  Cal.,  where  he  is  now 
making  his  headquarters. 

Wm.  Nuttal  of  M.  C.  Connors  &  Co.  was 
in  town  a  couple  of  times  since  last  issue.  All 
of  their  work  has  been  sub-let. 

The  Missouri  Pacific-Iron  Mountain  man- 
agement let  a  contract  on  Nov.  25th  for  2,000 
freight  cars.  All  the  cars  are  to  be  built  with 
steel  underframes,  and  each  car  will  have  a 
carrying  capacity  o.f  80,000  pounds.  The  order 
calls  for  automobile  and  box  cars.  The  auto- 
mobile cars  are  designed  especially  to  meet 
the  existing  requirements  for  that  traffic.  They 
will  be  40  feet  long,  9  feet  wide  and  10  feet 
high,  inside  measurements.  In  addition  to  steel 
underframing  the  automobile  cars  are  to  have 
steel  end  doors.  They  will  also  have  big 
double  side  doors  staggered,  which  means  that 
the  door  on  one  side  will  be  near  one  end 
and  the  door  on  the  opposite  side  will  be  near 
the  opposite  end  of  the  car.  The  end  doors 
in  the  automobile  cars  will  take  up  the  entire 
width  of  the  car.  This  is  done  so  that  auto- 
mobiles, motor  trucks  and  vans  and  farming 
machinery  can  be  loaded  into  the  cars  with- 
out difficulty.  A  number  of  the  cars  ordered 
were  designed  especially  for  carrying  furni- 
ture. The  box  cars  ordered  are  36  feet  long 
and  of  the  standard  American  Railway  Asso- 
ciation dimensions,  8  feet  6  inches  wide  and 
8  feet  high  inside.  They  have  side-door  open- 
ings. 6  feet  wide.  Of  the  total  ordered,  1,500 
of  the  cars  are  to  be  made  in  St.  Louis  by  the 
American  Car  &  Foundry  Company.  The 
other  500  were  given  to  the  Standard  Steel 
Car  Co.,  of  Hammond,  Ind.  This  order  makes 
5,400  freight  cars  contracted  for  bv  the  Mis- 
souri Pacific-Iron  Mountain  since  last  Aug- 
ust. This  was  the  first  western  line  to  go  into 
the  market  for  cars.  When  other  roads  were 
holding  off  this  fall,  the  Missouri  Pacific  was 
less  pessimistic  and  stepped  into  the  market 
with  orders  for  cars  to  care  for  the  increased 
business  anticipated.  The  action  was  followed 
by  the  Erie,  Baltimore  &  Ohio,  Pennsylvania, 
Chicago  &  Northwest,  Southern  and  Burling- 
ton Railroads,  all  of  whom  have  added  to 
their  freight  equipment  since  that  time. 

Lacy  &  Cheshire  and  Sam  Bush  &  Co.  will 
move  their  outfits  onto  a  part  of  the  big  levee 
work  at  Texarkana. 

Montana. 

The  Butte,  Anaconda  &  Pacific  Ry.,  H.  A. 
Galiwey,  General  Manager,  Butte,  Mont.,  has 
placed  engineers  in  the  field  to  complete  the 
preliminary  survey  for  an  extension  westward 
into  the  Georgetown  Mining  District.  The  ex- 
tension will  be  about  22  miles  long  and  or- 
ders have  been  received  from  John  D.  Ryan, 
President  of  the  road,  to  push  forward  the 
work  at  once. 

The  Chamber  of  Commerce  of  Missoula, 
Mont.,  is  considering  the  question  of  securing 
steam  or  electric  railroad  connection  with  the 
Flathead  country.  It  is  stated  that  a  franchise 
and  $|iMi.(i(Mi  in  rash  will  be  given  to  Kalispell, 
and  it  is  believed  thai  B  $150,000  cash  bonus 
could  be  raised  .it  Missoula 

Surveys  have  been  completed  by  Engineer 
Kimball  for  the  proposed  line  of  the  Colum- 
bus North  i\  Soiilh  R.  R  from  Fishtail  on 
the  south.  21  miles  to  Shawmut  on  the  Chi- 
cago, Milwaukee  &  Puget  Sound  The  line 
south  of  Columbus,  Mont  ,  runs  up  the  Still- 
water Valley  as  far  as  \hsaiokcc  and  then 
turns  o(T  into  the  Rosebud  Valley  and  ex- 
lends  up  the  west  fork  of  that  stream  to  a 
point  a  few  miles  above  Fishtail.  To  the 
north  the  line  runs  through  the  Lake  Rasin 
and  "ill  into  the  Rig  Coulee  near  Ren  For 
sytb's  ranch  and  thence  down  one  of  the  \al 
|r\s  ol    the    MusseNliell   slope  to  Sliawniut,  a 


distance  of  8"iVs  miles  from  Columbus.  Th 
first  objective  point  for  a  connection  with  th 
Milwaukee  was  Harlowton,  but  a  better  grad 
was  found  to  Shawmut  and  the  distance  wai 
lessened  about  15  miles.  The  maximum  gradl 
on  the  north  line  was  found  in  leaving  th 
Yellowstone  Valley  near  Columbus,  but  ii 
no  place  does  it  exceed  1.5  per  cent.  A.  1 
Thomas,  Columbus,  Mont.,  is  interested. 

Nevada. 

Surveyors  believed  to  be  under  the  emplo 
of  the  Western  Pacific  Ry.  Co.  are  workin 
on  a  line  between  Ely,  Nev.,  and  Deep  Creel 
and  it  is  thought  that  a  branch  will  soon  b 
constructed  into  White  Pine  County.  T.  )\ 
Wyche,.  San  Francisco,  Cal.,  is  Chief  Engi 
neer  of  the  railroad. 

New  Jersey. 

®The  Pennsylvania  R.  R.  has  awarde 
the  contracts  for  the  extensive  grad 
crossing  elimination  work  at  Rahway  and  Lir 
den,  N.  J.  This  work  will  cost  about  $3,.000 
000,  and  includes  six  miles  of  track  elevatio 
for  six  tracks,  in  place  of  the  present  fou 
surface  tracks  through  Rahway  and  Lindei 
N.  J.,  and  the  elimination  of  14  grade  crosj 
ings.  The  elevation  in  the  immediate  vicir 
ity  of  Rahway  will  be  three  miles  lob 
and  grade  crossings  will  all  be  eliminated.  . 
station  will  also  be  built  in  Rahway.  In  Lii 
den  the  crossings  will  be  eliminated  by  a 
elevated  line  three  miles  long.  Stations  wi 
be  built  at  Linden  and  Scott  Aves.  The  Ke} 
stone  State  Construction  Co.,  Philadelphia 
Pa.,  and  James  McGraw,  Philadelphia,  hav 
ten  contracts. 

Officials  of  the  Pennsylvania  R.  R.  and  ti 
City  Council  of  Atlantic  City,  N.  J.,  hai 
been  discussing  plans  for  a  new  terminal  i 
that  city.  It  is  stated  that  the  company  stan< 
ready  to  expend  $2,000,000  for  a  new  statio; 
the  elevation  of  its  tracks  within  the  city  ar. 
the  general  extension  of  the  traffic  facilitie1 

New  York. 

The  State  Public  Service  Commission  hei 
a  hearing  at  Corning  on  Nov.  4  on  the  a 
plication  of  the  Corning,  Keuka  Lake  &  O; 
tarlo  R.  R.  Co.  for  a  certificate  of  necessity  ; 
construct  a  steam  power  railroad  from  Con 
ing  across  the  state,  to  Sodus  Bay.  a  distant 
of  90  miles.  The  proposed  route  is  over  tl 
old  Sodus  Bay  line,  which  was  abandoned 
1872.  The  company  plans,  provided  permi 
sicn  is  granted  by  the  Public  Service  Commi 
sion,  to  issue  $1,500,000  in  stock,  and  $2.0(K 
000  in  bonds  for  the  construction  and  equi 
ment  of  the  road. 

North  Carolina. 

A  proposition  has  been  laid  before  tl 
Chamber  of  Commerce  of  Greensboro,  N.  ( 
for  the  construction  of  a  railroad  from  th 
place  to  Roxboro.  An  election  will  be  he 
Dec.  12  in  the  six  townships  of  the  coun 
through  which  this  Greensboro  &  Roxboro 
R.  will  pass,  to  vote  on  issuing  bonds  to  a 
the  railroad. 

The  Cape  Fear  Marine  Ry.  Co.  has  appli' 
to  the  Secretary  of  State,  Raleigh,  N.  C,  i 
a  charter.  The  new  company  is  capitalized 
$100,000  and  proposes  the  establishment  > 
a  marine  railway  and  machine  shops  on  tl 
site  of  the  old  Skinner  Marine  Ry.  and  t' 
Dabbv  propertv  adjoining.  James  Sprunt, 
\\  Worth,  L.  H.  Skinner,  J.  S.  Williams,  1 
C  McQueen,  George  Rountree,  J.  W.  Harp 
and  W.  H.  Chadbourn  are  the  incorporate 

Business  men  of  Raleigh,  N.  C,  are  to  ta! 
immediate  steps  toward  securing  the  CO 
st ruction  of  the  mam  shops  and  offices  of  t' 
Norfolk  &  Southern  at  that  city. 

Officials  of  the  Southern  and  the  Bl 
Ridge  Railways  recently  held  a  conference! 
W  ashington,  D.  C,  on  the  matter  of  cxten 
ing  the  latter  road  over  the  mountains  abo 
Walhalla  into  Tennessee.  A.  R.  Andrews 
President  of  the  Rlue  Ridge  R\  .  Raleig 
N.  C. 

Promoters  of  the  Greensboro  &  RoxbO 
R.  R.  have  assured  the  members  of  the  Chtl 
her  of  Commerce.  Greensboro,  N.  C.  tb 
although  nothing  has  been  said  concerning  t 
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n  the  last  few  weeks,  it  is  by  no 
dead  issue. 

s  meeting  was  recently  held  at  High 
.  C.  and  the  proposition  of  building 
berland  &  Randolph  R.  R.,  passing 
that  place,  was  discussed.  A.  E.  Tate, 
)int,   NT.   C,  is    a    promoter  of  the 

berdeen  &  Ashboro  R.  R.  Co.,  accord- 
dvices  from  Greensboro.  N.  C,  has 
d  to  the  Seaboard  Air  Line.    The  A. 
town  as  the  Page  road,  extends  from 
Ashboro,  from  Pine  Hurst  to 
from  Cander  to  Ellerbe,  from  Bis- 
Mount  Gilead.    J.  R.  Page,  Biscoe, 
!  Vice  President  and  General  Manager 
Aberdeen  &  Ashboro  R.  R. 

Ohio. 

Cleveland,  Cincinnati  &  Chicago  Ry. 
San  condemnation  proceedings  to  se- 

0  tracts  of  land  south  of  Dublin  for 
track  purposes. 

irdinance  has  been  approved  by  the 
of  Cleveland,  O.,  granting  the  Penn- 

1  R.  R.  Co.  permission  to  construct 
:h  track  across  and  above  Perkins 
I  E. 

rding  to  reports  from  Toledo,  O.,  it 
en  announced  by  N.  P.  Ramsey.  Vice 
:nt  of  the  Lorain.  Ashland  &  South- 

R.,  that  construction  of  the  road  is 
rushed  with  all  possible  rapidity  and 
e  gap  between  Ashland  and  Wellington 

closed  in  a  short  time, 
he  next  meeting  of  the  City  Council 
cinnati,  action  will  probably  be  taken 

ordinance  granting  the  Baltimore  & 
southwestern  R.  R.  the  right  to  build 
iistrial  siding  from  the  bridge  at  Cole- 
vt.,  south,  between  Colerain  and  Spring 
Aves. 

ces  from  Girard,  O.,  state  that  the 
McCormick  Construction  Co.  has  about 
ted  its  contract  for  rebuilding  the  Bal- 
&  Ohio  Railroad  trestle  spanning  what 
nm  as  the  Old  Morris  Run,  below  the 
Furnace. 

Oklahoma. 

Santa  Fe  System  has  planned  on  the 
ng  improvements  in  Oklahoma,  appro- 

$3,700  to  cover  track  changes  at  Tulsa, 
riated  $2,200  to  cover  cost  of  minor 
ements  at  Collinsville,  appropriated 
to  construct  extension  to  passing  track 
odward. 

ass  meeting  has  been  held  by  citizens  of 
Okla.,   Afton,    Gravette    and  other 

along  the  proposed  branch  of  the  St. 
6k  San  Francisco  (Frisco)  Ry.,  from 
to  Afton,  in  the  interest  of  the  project, 
istance  between  the  two  points  is  16 
ind  it  will  be  necessary  to  construct  a 

across  the  Grand  River. 

Missouri,  Kansas  &  Texas  R.  R.  will 
construct  a  subway  at  Denver  Ave. 

at  the  cost  of  $28,000.    The  expense 

shared  by  the  city  of  Tulsa,  Okla.,  the 
uis  &  San  Francisco  and  the  Missouri, 
>  &  Texas  Railroads. 

of  Sulphur,  Okla.,  has  raised  a  bonus 
,000  for  the  Tecumseh  R.  R.  Co.  and 
so  donate  depot  grounds  and  a  fran- 
o  operate  a  city  line  from  the  Artesia 
:o  Bromide  Springs.  It  is  hoped  that 
ivill  be  completed  within  a  year. 

Oregon. 

e  Utah  Construction  Co.,  Ogden,  Utah, 
irted  to  have  been  awarded  the  grading 
:t  for  the  continuation  of  the  Oregon 
n  R.  R.  (an  Oregon  Short  Line  proj- 
rom  Ontario.  Surveys  for  the  Oregon 
n  have  been  made  into  the  Malheur 
n  west  through  to  the  Burns  country, 
ling  work  is  reported  to  have  started 

Corvallis  &  Alsea  line  from  Monroe  to 
e  This  work  is  being  done  for  the 
nd,  Eugene  &  Eastern  Ry.  (electric)  of 

A.  Welch,  Portland,  Ore.,  is  Manager. 
D.  O'Connor,  Corvallis,  Ore.,  is  local 
jer. 

iroject  is  under  consideration  for  the 
nction  of  an  electric  railway  from  Mets- 
)  Princeville,  tapping  the  Ochoco  and 


Crooked  River  valleys  in  Central  Oregon. 
Louis  Gerlinger,  Jr.,  Dallas,  Ore.,  is  reported 
to  be  interested. 

Surveys  have  been  completed  from  Eugene 
to  Marshfield  for  the  Eugene-Coos  Bay  exten- 
sion of  the  Southern  Pacific.  The  contract 
for  the  first  section,  which  extends  from  Eu- 
gene to  the  first  tunnel  at  the  Summit  of 
the  Coast  Range,  has  already  been  let,  Two- 
hy  Bros.,  Portland,  Ore.,  as  noted  in  our  last 
issue,  being  the  contractors. 

A  company  is  to  be  organized  to  construct 
a  2%-mile  extension  of  the  Hawthorne  Ave. 
car  line,  east  on  Division  St.,  and  the  section 
Line  Road  at  Portland.  The  company  will 
have  a  capital  stock  of  $30,000  and  will  build 
the  tracks  and  erect  the  poles,  and  will  then 
turn  the  property  over  to  the  Portland  Rail- 
way, Light  &  Power  Co.  Fred.  A.  Jacobs 
and  The  Spanton  Co.,  Portland^  are  interested. 

Advices  from  Falls  City,  Orel,  state  that 
litigation  has  been  dismissed  and  that  im- 
mediate steps  will  probably  be  taken  by  the 
Portland  Cement  Co.  for  the  construction  of 
the  projected  railroad  through  the  Groom 
Farm,  surveys  for  which  have  already  been 
made. 

Pennsylvania. 

The  Pennsylvania  R.  R.  is  reported  to  be 
making  plans  and  surveys  for  extensive  im- 
provements to  its  Pittsburgh  terminals.  These 
improvements  are  said  to  call  for  the  elec- 
trification of  .the  main  line  between  Pitts- 
burgh and  Pitcairn,  the  building  of  subways 
at  many  points,  and  the  extension  of  yards. 

South  Carolina. 

®The  Greenville,  Spartanburg  &  Anderson 
Ry.  (electric),  Greenville,  S.  C,  has  awarded 
the  contract  for  grading  for  its  main  line  en- 
tering Anderson  and  for  the  line  connecting 
Riverside  and  Toxaway  and  Our  Cotton  Mill 
villages,  to  J.  C.  Ross,  who  is  at  present  work- 
ing on  the  Belton  to  Greenwood  link  near 
Hodges.  Nealon  &  Kline,  Middleton,  O.,  have 
the  contract  for  the  concrete  work  and  al- 
ready have  an  outfit  at  Anderson. 

South  Dakota. 

Promotion  work  is  well  along  for  the  Belle 
Fourche  &  Spearfish  Electric  Ry.,  and  it  is 
believed  that  the  road  will  be  built  in  the 
spring.  The  headquarters  of  this  company, 
are  at  Belle  Fourche,  S.  Dak.  A.  A.  Moodie 
of  Belle  Fourche,  United  States  Marshal  Seth 
Bullock  of  Deadwood,  T.  D.  Murrin  and  R. 
H.  Driscoll  of  Lead  are  the  principal  stock- 
holders. 

A  company  has  been  organized  at  Blunt,  S. 
Dak.,  for  the  purpose  of  building  a  railroad 
from  Mitchell  to  that  place.  It  is  claimed  that 
the  company  has  received  pledges  from  land 
owners  amounting  to  about  $6,400  per  mile. 

The  citizens  of  Olivet  are  planning  to  build 
a  o-mile  railroad  to  Tuscan. 

Tennessee. 

Information  received  from  Bristol,  Term., 
is  to  the  effect  that  W.  E.  Mingea  and  Asso- 
ciates of  the  Virginia-Carolina  Ry.,  have  pur- 
chased 6.000  acres  of  the  Morton  Willey  Co., 
Bristol,  Tenn.,  located  on  the  Holston  Moun- 
tain, about  20  miles  east  of  Bristol.  It  is  be- 
lieved that  the  company  may  soon  extend  the 
railway  into  Bristol,  along  with  the  move- 
ment to  build  across  the  mountains  to  Wilkes- 
boro,  N.  C.  The  survey  for  the  extension 
across  the  mountains  is  now  being  made. 
Thirty-three  miles  of  the  road  are  now  in  use: 
large  lumber  mills  depend  upon  this  road 
to  reach  the  markets.  W.  E.  Mingea,  Abing- 
don, Va.,  is  General  Manager. 

Texas. 

®Owens.  Levy  &  Owens,  Giddings,  Tex., 
and  206  Moore-Burnett  Bldg.,  Houston,  Tex., 
have  been  awarded  the  contract  for  the  grade 
work  for  13  miles  of  line  for  the  Houston  & 
Texas  Central  R.  R.  Part  of  the  work  will 
be  sub-let. 

Grading  work  for  the  Santa  Maria  exten- 
sion of  the  San  Benito  interurban  has  been 
started  at  Santa  Maria,  and  it  is  expected  to 
have  the  extension  completed  by  Dec.  25.  Sam 
Robertson,  San  Benito,  is  interested. 


The  State  Railroad  Commission  has  ap- 
proved the  issuance  of  $400,000  first  mort- 
gage bonds  of  the  Pecos  Valley  Southern  Ry. 
covering  its  41-mile  line  from  Pecos  to  Toyah- 
ville  in  western  Texas.  This  is  a  preliminary 
step  on  the  part  of  the  owners  toward  ex- 
tending the  road  from  Toyahville  to  Alpine, 
abeui  50  miles.  L.  W.  Anderson,  Pecos,  Tex., 
is  Chief  Engineer. 

.  The  Santa  Fe  System  has  appropriated 
$144,600  to  cover  cost  of  providing  rock  bal- 
last for  the  line  between  Canadian,  Texas  and 
the  Texas-Oklahoma  state  line.  The  Santa 
Fe  System  plans  on  making  extensive  repairs 
to  the  tie-up  slip  for  passenger  boats  at  Ferry 
Point,  San  Francisco.  $9,000  has  already  been 
appropriated  for  this  work. 

D.  E.  Decker,  General  Attorney,  Quanah, 
Acme  &  Pacific,  Quanah,  Texas,  is  reported 
to  have  announced  that  immediate  steps  will 
be  taken  to  build  an  extension  of  the  line 
from  Paducah  to  a  point  west  in  Morley 
County,  a  distance  of  30  miles.  The  road  now 
has  a  mileage  of  42  miles,  extending  from 
Quanah  to  Paducah.  He  said  that  no  new 
bonds  would  be  issued  to  build  this  extension. 

The  Atchison,  Topeka  &  Santa  Fe.  engi- 
neers recently  completed  the  third  survey  for 
a  straight  164-mile  line  between  Tucumcari, 
N.  Mex..  and  Lubbock,  Texas,  giving  the  sys- 
tem a  direct  north  and  south  route  between 
Denver  and  Galveston,  Texas. 

It  has  been  announced  that  the  new  Port 
Bolivar  Iron  Ore  Railway  from  Longview. 
Texas.,  to  Ore  City,  Texas,  will  be  completed 
by  Dec.  6  and  opened  for  regular  traffic  by 
Dec.  12. 

The  St.  Louis,  Brownsville  &  Mexico  Ry.. 
H.  Hall.  Resident  Engineer,  Houston,  Tex., 
will,  it  is  believed,  soon  start  construction 
work  on  the  extension  of  its  Port  O'Connor- 
Bloomington  branch  from  the  latter  place  to 
Victoria.  39  miles. 

The  International  &  Great  Northern  Ry.  is 
said  to  be  planning  to  soon  extend  its  line 
from  Mineola  to  Paris.  This  extension  would 
intersect  with  the  Frisco  at  Paris  and  make 
a  more  direct  route  to  Houston  and  Galves- 
ton. The  International  &  Great  Northern 
has  just  acquired  a  small  tract  of  land  in 
Mineola  to  be  used  in  extending  yard  facili- 
ties here,  and  other  improvements  are  in 
prospect.  The  company  has  an  old  survey 
extending  from  Mineola  to  Paris,  made  many 
years  ago,  and  it  is  presumed  that  should  the 
line  be  extended  it  will  be  along  this  old  sur- 
vey. 

The  Angelina  &  Nechea  River  R.  R.,  J.  H 
Kurth,  President.  Keltys,  Tex.,  has  completed 
its  line  to  Chireno  and  on  Nov.  30  ran  its 
first  passenger  train  into  that  place.  It  is 
expected  that  by  Feb.  1  next  the  Nacogdoches 
Sodthwestern  R.  R.  will  connect  with  the 
Angelina  &  Neches  River  R.  R.,  at  a  point 
twenty-five  miles  south  from  Nacogdoches. 

It  is  now  reported  that  the  Gulf,  Texas  & 
Western  R.  R..  Ben  B.  Cain,  General  Man 
ager,   Dallas,  Tex.,  will  build   its  projected 
25  mile  extension  from  Seymour  within  the 
next  six  months. 

Work  is  to  be  started  shortly,  it  is  said,  on 
the  proposed  line  of  the  Palacios,  San  An- 
tonio &  Pecos  Valley  R.  R.    Grading  will  be 
started  at  Palacios  and  Yoakum.    H.  L.  Mon 
tandon,  Palacios,  Tex.,  is  Chief  Engineer. 

The  Texas,  Kansas  &  Omaha  Ry.  Co.,  of 
Amarillo,  Tex.,  has  been  chartered  with  a 
capital  stock  of  $100,000  and  proposes  to  build 
a  line  from  Amarillo,  in  Potter  County,  north 
through  Potter,  Moore  and  Sherman  Counties 
to  Texhoma,  a  distance  of  100  miles.  The  in- 
corporators are :  Frank  T.  Burnham,  Ernest 
S.  Ellis,  Kansas  City:  T.  C.  Herring,  H.  B 
Sanborn.  C.  P.  Pash,  S.  F.  Sullenberger,  J.  L. 
Penry.  Mike  C.  Lemaster,  Amarillo ;  Joseph 
J.  Williams,  Texhoma,  Okla. 

The  Dallas  County  Commissioners  have 
granted  a  franchise  to  John  T.  Witt,  Dallas, 
trustee  for  a  concern  hereafter  to  be  incor- 
porated, to  build  an  interurban  railway  from 
the  west  bank  of  the  Trinitv  River  to  a  point 
about  ten  miles  west  of  Dallas. 

Petition  has  been  filed  with  the  State  Rail- 
road Commission  for  permission  to  issue  and 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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register  stock  and  bonds  on  the  Stephenville, 
North  &  South  Texas  Ry.,  which  the  Cotton 
Belt  recently  acquired.  The  petition  sets  forth 
that  the  property  of  this  line  is  now  worth 
$3,189,185  and  that  stock  amounting  to  $43,000 
and  bonds  aggregating  $658,500  have  been  is- 
sued, the  road  being  entitled  to  the  difference 
between  these  amounts  in  new  stock  and  bonds. 
The  stock  issued  covers  the  old  43  miles  from 
Stephenville  to  Hamilton  and  the  line  from 
Gatesville  via  Hamilton  to  Comanche,  a  dis- 
tance of  63  miles,_  has  since  been  completed. 
On  this  $1,896,675  is  representing  to  have  been 
spent  while  ground  donated  for  the  new  line 
is  valued  at  $76,162.  Permanent  improvements 
and  betterments  on  the  old  line  are  valued  at 
$364,918  and  new  equipment  to  be  bought  at 
$218,820,  and  bonds  are  asked  to  cover  these 
amounts. 

Plans  have  been  about  completed  by  the 
Texas  Channel  &  Dock  Co.,  of  which  Y.  Van- 
derburg,  New  York  City,  is  the  engineer,  for 
improvements  to  be  made  at  Aransas  Pass. 
The  plans  provide  for  the  construction  of  a 
railroad  from  the  town  of  Aransas  Pass  down 
to  Deepwater,  which  will  be  an  extension  of 
the  Aransas  Pass  Harbor  Terminal  Co.  The 
road,  owned  by  the  latter  company,  is  now  in 
operation  from  the  main  land  to  Aransas  Pass. 
The  new  line  will  be  a  terminal  road  and  will 
connect  with  the  other  roads  entering  that 
port.  Necessary  docks  and  warehouses  will 
also  be  constructed  to  take  care  of  the  com- 
pany's business. 

Utah. 

The  City  Council  of  Salt  Lake  City  has 
taken  up  the  matter  of  granting  the  Salt  Lake 
&  Los  Angeles  Ry.,  John  Nelson,  President, 
Salt  Lake  City,  now  operating  15  miles  of 
steam  line,  a  franchise  to  construct  an  elec- 
tric railroad  over  certain  streets  in  the  western 
part  of  the  city  and  to  run  its  electrical  cars 
over  the  tracks  of  the  Utah  Light  &  Railway 
Co.,  that  it  might  get  an  entrance  into  the 
heart  of  the  city. 

Vermont. 

The  Brattleboro  Street  Ry.  Co.,  Brattleboro, 
Vt,  is  extending  its  South  Main  St.  line 
from  Central  through  Washington  to  South 
Main  St.  and  south  to  a  point  near  the  new 
Fort  Dummer  Mills. 

Virginia. 

The  Maryland-Virginia  R.  R.  Co.,  chartered 
last  week  with  an  authorized  maximum  capital 


stock  of  $1,000,000,  proposes  the  construction 
of  30  miles  of  railroad  through  the  counties 
of  Alexandria,  Fairfax  and  Prince  William. 
The  officers  of  the  company  are  Alexander 
Suter,  president ;  Samuel  L.  Monroe,  vice- 
president,  and  G.  Washington  Lewis,  Secre- 
tary-Treasurer. Other  incorporators  are  Noel 
Garner,  Gardner  L.  Booth,  Richard  B.  Wash- 
ington and  J.  Randall  Caton,  all  of  Alexan- 
dria, Va.  The  charter  permits  the  road  to 
use  either  steam,  or  electricity. 

Washington. 

®McQuaid  &  Moore,  Northern  Bank  Bldg., 
Seattle,  Wash.,  have  been  awarded  the  con- 
tract, at  about  $15,000,  for  constructing  the 
section  of  the  Lake  Burien  Ry.  in  the  city 
limits  of  Seattle.  This  is  to  be  an  electric 
railway  and  bids  for  the  remainder  of  the  line 
will  be  asked  shortly.  Rietze,  Storey  &  Duffy, 
Northern  Bank  Bldg.,  Seattle,  are  the  Engi- 
neers. 

R.  S.  Lovett,  New  York  City,  head  of  the 
Southern  Pacific,  is  quoted  as  stating  that 
owing  to  the  dull  business  conditions  over  the 
United  States  no  definite  announcement  is  to 
be  made  concerning  extensions  west  of  North 
Yakima,  Wash.  The  construction  of  a  10- 
mile  tunnel  through  the  Cascade  Mountains 
is  under  consideration. 

The  Kittitas  Railway  &  Power  Co.  is  plan- 
ning the  expenditure  of  about  $1,500,000  for 
a  new  hydro-electric  development  and  railway 
from  Cle  Elum,  Wash.,  into  the  Cle  Elum 
mining  district,  a  distance  of  40  miles.  The 
Brown  Co.,  Bailey  Bldg.,  Seattle,  Wash.,  is 
the  engineer. 

Bids  are  reported  to  have  been  asked  for 
the  construction  of  a  small  tunnel  at  Ruston 
for  the  proposed  Point  Defiance  Line  of  the 
Northern  Pacific.  This  tunnel  will  cost  about 
$50,000  and  will  give  the  town  an  outlet  into 
the  heart  of  Tacoma's  waterfront.  A  second 
tunnel,  5,000  to  6,000  ft.  long,  is  also  to  be 
constructed.  This  tunnel  will  enter  the  ground 
at  Hanovor  St.  in  Ruston  and  will  emerge  at 
a  point  on  the  Narrows  almost  on  a  line  with 
this  street.  The  estimated  cost  of  this  tunnel 
is  $250,000.  A.  R.  Cook,  Tacoma,  Wash, 
Principal  Assistant  Engineer,  Northern  Pa- 
cific Ry.,  is  in  charge  of  the  work. 

Residents  of  the  district  about  Tieton  post 
office  have  petitioned  President  George  Don- 
ald, North  Yakima,  President  of  the  North 
Yakima  &  Valley  R.  R.  (steam),  that  a  3V2- 
mile  extension  beyond  the  limit  now  proposed 


for  the  Cowiche  line  of  the  road  be  built. 

The  Port  Ludlow,  Port  Angeles  &  Lake 
Crescent  R.  R.  Co.  has  been  incorporated  with 
a  capital  stock  of  $5,000,000  and  proposes  to 
build  at  once  a  line  along  the  Puget  Sound 
shore  of  the  Olympia  Peninsula.  It  is  re- 
ported that  surveyors  have  been  in  the  field 
for  some  two  weeks  locating  the  route  and 
purchasing  right  of  way.  G.  W.  Morrow,  who 
is  connected  with  the  Land  Department  of  the 
Chicago,  Milwaukee  &  St.  Paul  Ry,  is  one  of 
the  incorporators.  Morrow  recently  secured 
railroad  franchises  at  Port  Townsend  and 
Port  Angeles.  It  also  looks  as  though  the 
Northern  Pacific  was  planning  to  build  a  line 
into  the  Olympia  Peninsula,  as  Michael  Farles, 
a  timber  owner,  who  is  believed  to  represent 
the  Northern  Pacific,  has  taken  out  incorpora- 
tion papers  for  the  Port  Townsend  &  Olvmpia 
Peninsula  Ry,  with  $5,000,000  capital.  Farles 
is  said  to  have  40  surveyors  in  the  field  and 
it  is  stated  that  the  company  will  build  at 
once  70  miles  of  railroad,  connecting  Port 
Townsend,  Port  Williams,  Dungeness,  Port 
Miller,  Lake  Crescent,  Piedmont  and  Port  An- 
geles. 

West  Virginia. 

Reports  state  that  the  Virginian  Ry.  is 
planning  the  expenditure  of  $2,000,000  for  the 
completion  of  the  shops  at  Princeton,  W.  Va, 
and  providing  yard  trackage  along  the  line. 
H.  Fernstrom,  Norfolk,  Va,  is  Chief  Engi- 
neer. 

Wyoming. 

It  is  expected  that  the  Chicago,  Burlington 
&  Quincy  R.  R.  will  complete  the  construc- 
tion of  the  line  between  Powder  River,  Wyo, 
and  Thermopolis,  80  miles  of  which  is  already 
graded  and  ready  for  steel,  in  the  spring  of 
1912. 

Canada. 

Under  the  agreement  recently  signed  by 
Premier  R.  L.  Borden,  Ottawa,  Ont,  extend- 
ing the  boundaries  of  Manitoba  to  Hudson 
Bay,  the  province  will  subsidize  a  railway 
from  Winnipeg  to  the  port  of  Fort  Churchill, 
on  the  Churchill  River. 

The  Canadian  Northern  Ry.  has  announced 
that  it  will  proceed  with  the  construction  of 
a  trolley  line  from  Port  Colbnrne  to  Fort 
Erie,  taking  in  intermediate  points.  This  will 
be  an  extension  of  the  Niagara,  St.  Catharines 
&  Toronto  Ry.  of  St.  Catharines,  Ont,  which 
is  understood  to  be  a  C.  N.  R.  branch. 
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Alabama. 

•J»Bids  will  be  received  until  noon,  Jan. 
4  (readvertisement  of  work  for  which  all 
bids  were  rejected  Nov.  29),  by  Board  of 
Escambia  County  Commissioners,  Brew- 
ton,  Ala.,  for  the  grading,  drainage  and 
surfacing  with  gravel  of  9  miles  of  road. 

California. 

The  Twin  Peaks  Association  of  Improve- 
ment Clubs,  according  to  advices  from  San 
Francisco,  Cal,  is  collecting  funds  for  the 
employment  of  engineers  to  prepare  plans  for 
the  improvement  of  the  Twin  Peaks 
district.  It  is  proposed  to  construct  high- 
ways to  connect  Noe  and  Eureka  valleys 
with  Corbett  Ave. 

San  Bernardino  County  Surveyor  Edgar 
Ham,  San  Bernardino,  Cal,  has  completed 
12  miles  of  the  survey  for  the  proposed  new 
road  west  of  the  town  of  Oro  Grande.  There 
is  yet  10  miles  of  line  to  run  directly  west 
of  the  San  Bernardino-Los  Angeles  county 
line,  the  end  of  the  road,  to  be  surveyed. 
It  is  thought  that  Los  Angeles  county  will 
extend  the  road  west  from  that  point. 

Colorado. 

A  petition  has  hern  (initialed  in  Grand 
Junction,  Colo,  providing  for  the  construc- 
tion of  I  I  blocks  of  pavement  The  proposed 
diMri'i    will   brgin  at   Serond  and  Colorado, 


run  to  Seventh  with  a  block  on  Third, 
another  on  Fourth,  a  block  and  a  half 
on  Fifth  and  a  block  and  a  half  on  Sixth. 
The  material  has  not  been  specified. 

Connecticut. 

The  Street  Department  of  Hartford,  Conn, 
has  decided  to  lay  new  pavement  on  Main 
St,  from  Atheneum  St,  to  Needham's  cor- 
ner. Supt.  C.  J.  Bennett  has  estimated  the 
cost  of  resurfacing  with  asphalt  at  $12,000. 

Florida. 

®Thc  Bond  Trustees  of  Pensacola,  Fla,  have 
awarded  the  contracts  for  the  construction 
of  approximately  96,000  sq.  yds.  of  wood 
blocks,  84,000  sq.  yds.  of  brick  pavement  and 
20,000  sq.  yds.  of  granitoid  to  the  Southern 
Paving  Si  Construction  Co,  and  the  Rudolph 
S.  niomc  Co,  of  Chicago,  111.  George  Rom- 
mel, Jr,  is  Chief  Fngineer.  John  A.  Mcr- 
ritt  is  chairman  of  the  State  Board  of  Bond 
Trustees. 

The  Board  of  Public  Works  of  Pensacola, 
Fla,  has  authorized  Mayor  Frank  Reilly  to 
expend  $3,200  for  the  purchase  of  an  auto- 
mobile sprinkler. 

The  county  engineer  of  Duval  County, 
Jacksonville,  Fla.,  has  been  instructed  to 
prepare  specifications  and  advertise  for  bids 
for  hftrd  surfacing  New  York  Ave,  from 
the  present   terminus  of  the  brick  pavement 


to  the  county  line,  also  the  John  Anderson 

highway  from  the  end  of  the  present  hard  sur- 
face at  Loretto  to  the  county  line  with  either 
vitrified  brick  or  asphalt  macadam  to  a  depth 

of  6  ins. 

The  City  Council  of  Kissimmee,  Fla.,  has 
decided  to  call  an  election  of  the  voters  of 
the  city  authorizing  the  borrowing  of  $25,000, 
to  be  used  in  laying  vitrified  brick  on  Clyde 
Ave,  from  the  A.  C.  L.  tracks  to  Emmett 
St.,  Emmett  St.,  to  a  point  150  ft.  from 
Broadwav;  Broadwav  from  Dakin  Ave,  to 
Brack  St.;  Brack  St.,  to  Vine  St.;  Vine  St. 
to  the  A.  C.  L.  tracks;  Main  St,  to  Oak 
St,  and  Ruby  Ave,  from  Broadway  to  the 
city  dock.  The  proposed  width  of  paving  on 
these  streets  is  16  ft,  and  the  contract  will 
include  the  removal  of  clay  now  on  the  por- 
tions of  the  streets  named  to  other  streets 
which  are  in  need  of  it. 

Georgia. 

I)c  Kail)  County  Good  Road-  Associa- 
tion, Decatur,  da,  has  postponed  the  elec- 
tion which  was  to  have  been  held  Dec.  7. 
for  the  purpose  of  voting  on  the  issuance 
of  bonds  in  the  sum  of  $550,(HX>  for  good 
roads,  until  some  future  date 

The  Dekalb  Coiintx  Good  Roads  Associa- 
tion, Decatur,  Ga,  has  decided  not  to  hold 
the  special  election  on  Dec.  7.  for  the  pro- 
posed $.ViO,Oi>0  bond  issue  for  road  improve- 


•I-  indicates  work  now  open  for  bids.    (*)  indicates  a  contract  let  recently. 
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ment,  but  postponed  it  to  a  future  date.  En- 
gineers are  now  at  work  making  surveys 
and  estimates  of  the  cost  of  the  improve- 
ments. 

Illinois. 

•J-Bids  will  be  received  about  Dec.  20,  by 
Duke  Schroers,  City  Clerk,  Quincy,  III.,  for 
the  construction  of  a  vitrified  brick  pave- 
ment with  concrete  foundation  on  York  and 
15th  Sts.  The  cost  of  the  work,  according 
to  the  estimate  of  W.  P.  Bushnell,  City  En- 
gineer will   be  about  $17,000. 

®J.  H.  Palmer  of  Danville,  111.,  has  been 
awarded  the  contracts  by  the  board  of  Local 
Improvements  of  Watseka,  111.,  for  paving 
Park  Ave.,  and  Ash  St.,  at  $6,430  and  $6,138 
respectively.  Other  bidders  were :  Park  Av., 
F.  W.  Myrick,  Chicago,  $6,882;  Gard  &  Co., 
$6,733;  Ash  St.,  F.  W.  Myrick,  $6,983;  Gard 
&  Co.,  $6,649. 

The  citizens  of  Harvard,  111.,  recently  held 
a  meeting  for  the  purpose  of  discussing  oro- 
posed  paving  for  the  coming  season.  It  is 
planned  to  pave  Church  St.,  and  North  Hart 
St.,  from  Church  to  McKinley  St.  a  distance 
of  six  blocks,  and  East  Brainard  St. 

Another  movement  has  been  started  in 
Macomb,  111.,  to  pave  North  McArthur  St. 
The  district  as  outlined  now  will  extend  from 
Washington  St.,  north  to  Pierce,  and  thence 
east  to  Randolph  to  connect  with  the  paving 
being  laid  on  that  street. 

City  Engineer  Ross  Canterbury  of  Peoria, 
111.,  has  made  estimates  for  the  paving  of 
Arcadia  Ave.,  to  a  width  of  30  ft.,  with  brick. 
The  estimated  cost  of  the  improvement  is 
$32,918. 

A  proposition  is  before  the  Board  of  Local 
Improvements  of  Peoria,  111.,  for  the  paving 
of  McClure  Ave.,  from  Pacific  Ave.,  to  Eliza- 
beth St.,  and  possibly  to  University  St.  An 
ordinance  has  been  drawn  up  for  the  paving 
of  Chambers  Ave.,  with  brick  from  Elizabeth 
St.,  to  University. 

The  City  Council  of  Quincy,  111.,  is  consid- 
ering the  proposed  opening  of  20th  St.,  be- 
tween Maine  and  Jersey,  and  the  paving  of 
the  same. 

A  petition  has  been  circulated  among  the 
property  owners  on  South  Main  St.,  in  the 
city  of  Rockford,  111.,  asking  the  Board  of 
Local  Improvements  to  order  the  paving  of 
that  thoroughfare  from  Morgan  St.,  to  the 
city  limits. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m., 
Dec.  13,  by  Board  of  Public  Works,  In- 
dianapolis, Ind.,  for  the  improvement  of 
Morris  St.  from  the  northwest  property 
line  of  Kentucky  Ave.  to  the  southwest 
property  line  River  Ave.  running  north  by 
grading  and  paving  the  roadway. 

•{•Bids  will  be  received  until  10  a.  m., 
Dec.  13.  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  improvement  of  Morris 
St.  from  the  southeast  line  River  Ave.  run- 
ning northeast  to  west  property  line  of 
Reisner  St.  running  south  by  grading  and 
paving  the  roadway. 

•{•Bids  will  be  received  until  10  a.  m., 
Dec.  15,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  improvement  of  Mor- 
ris St.  from  the  west  property  line  of  Reis- 
ner St.  running  south  to  west  property  line 
Belmont  Ave.  by  grading  and  paving  the 
roadway. 

•{•Bids  will  be  received  until  10  a.  m., 
Dec.  15.  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  improvement  of  Broad- 
way from  the  north  property  line  of  29th 
St.  to  the  north  property  line  of  32  St.  by 
grading  and  paving  the  roadway. 

•{•Bids  will  be  received  until  10  a.  m., 
Dec.  18.  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  improvement  of  Ham- 
ilton Ave.  from  the  north  property  line  of 
Washington  St.  to  south  property  line  of 
Michigan  St.  by  grading  and  paving  the 
roadway. 

•{•Bids  will  be  received  until  10  a.  m., 
Dec.  20,  by  Board  of  Public  Works,  Indian- 
apolis, for  the  improvement  of  Olnev  St. 
from  the  north  property  line  of  10th  St.  to 


the  south  property  line  of  16th  St.  by  grad- 
ing and  paving  the  roadway. 

•{•Bids  will  be  received  until  10  a.  m., 
Dec.  22,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  improvement  of  La 
Salle  St.  from  the  south  property  line 
Washington  St.  to  the  north  property  line 
of  Moore  Ave.  by  grading  and  paving  the 
roadway. 

•{•Bids  will  be  received  until  10  a.  m., 
Dec.  22,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,-  for  the  improvement  of  Oak- 
land Ave.  from  north  property  line  10th  St. 
to  south  property  line  Nowland  Ave.  by 
grading  and  paving  the  roadway. 

The  Board  of  Public  Works  of  Klkhart, 
Ind.,  has  passed  the  following  resolutions: 
For  the  paving  of  Oakland  Ave.,  from 
Franklin  St.,  to  Lusher  Ave.,  20  ft.  wide; 
Garfield  Ave.,  from  Oakland  Ave.,  to  More- 
hous  Ave.,  and  from  Morehous  Ave.,  north 
to  Main  St.,  28  ft.  wide ;  East  Bearsley  Ave., 
from  Cassopolis  St.,  to  the  main  tracks  of  the 
Elkhart  &  Western  railroad,  26  ft.,  and  St.  Joe 
St.,  from  Main  St.,  to  Sixth  St.,  28  ft.  wide. 
Public  hearing  will  be  held  Dec.  11. 

The  Board  of  Public  Works  of  Indianapolis, 
Ind.,  has  confirmed  a  resolution  for  the  pav- 
ing of  Jefferson  Ave.,  from  Michigan  to  10th 
Sts. 

Iowa. 

The  City  Council  of  Webster  City,  la.,  has 
decided  to  construct  19  blocks  of  pavement 
in  that  city  next  year.  No  decision  has 
been  reached  as  to  what  kind  will  be  laid. 

According  to  A.  F.  Nissen  of  Des  Moines, 
la.,  the  directors  of  the  North  Iowa  Pike 
Association  have  decided  to  run  the  route 
through  New  Hampton,  Williamstown,  Post- 
ville,  Monona  and  McGregor  to  Prairie  du 
Chien.  A  branch  will  diverge  at  West  Union 
going  through  Fayette,  Arlington  and  Straw- 
berry Point  to  Manchester,  where  it  will  con- 
nect with  the  Hawkeye  highway. 

A  movement  is  on  foot  in  the  city  of  Shel- 
don, la.,  to  have  about  20  blocks  of  street 
paving  put  in  in  the  spring.  It  is  probable 
that  concrete  pavement  will  be  laid. 

Kansas. 

®Harry  Miles  has  been  awarded  The  con- 
tract by  the  City  Commissioners  of  Wichita, 
Kans.,  for  the  paving  of  Bitting  Ave.,  from 
10th  to  11th  with  Westrumite  pavement,  at 
$1.74  per  sq.  yd. 

Property  owners  along  Sycamore  St.,  from 
University  to  McCormick,  in  the  city  of 
Wichita,  Kans.,  are  circulating  a  petition  for 
brick  pavement  30  ft.  wide. 

The  Kansas  City,  Kans.,  Mercantile  Club 
has  appointed  a  committee  to  ask  the  state 
highway  engineer  to  draw  plans  and  profiles 
for  the  proposed  road  overlooking  the  Mis- 
souri river  and  extending  from  Kansas  City, 
Kans.,  to  Fort  Leavenworth.  It  is  planned 
to  build  the  roadway  36  ft.  wide,  to  follow  the 
windings  of  the  river. 

Louisiana. 

®The  president  of  St.  Bernard  Police  Jury, 
St.  Bernard,  La.,  has  awarded  the  contract 
for  furnishing  25,000  cu.  yds.  of  clam  shells 
to  be  used  for  road  work,  to  Millard  G. 
Baker  for  $.90  per  cu.  yd. 

Maryland. 

The  Roland  Park  Co.,  and  the  Guilford 
Park  Co.,  were  recently  consolidated  at  Bal- 
timore. Md.,  under  the  name  of  the  Roland 
Park  Co.,  with  assets  of  about  $4,000,000.  The 
company  plans  extensive  development  work, 
such  as  grading,  paving,  road  construction, 
the  laying  of  sewers,  etc.  Plans  are  being 
prepared  by  Frederick  Law  Olmstead,  New- 
ton Mass,  Landscape  Designer. 

Michigan. 

•{•Bids  will  be  received  until  some  time  in 
February,  by  the  Board  of  Houghton  County 
Road  Commissioners,  Houghton,  Mich.,  for 
the  complete  construction  of  about  4  miles 
of  bituminous  macadam  road  also  4%  miles 
earth  road.  R.  Martin,  Dee  Bldg.,  Houghton, 
Mich.,  is  Engineer. 

The  street  committee  of  the  City  Council 


of  Kalamazoo,  Mich.,  has  recommended  the 
use  of  asphalt-macadam  for  the  improvement 
of  a  number  of  streets  next  season.  H. 
A.  Johnston  is  City  Engineer. 

The  City  Council  of  Grand  Rapids,  Mich., 
has  been  petitioned  by  the  Central  West 
Improvement  association  to  have  the  city 
engineer  prepare  an  estimate  of  the  cost  of 
the  raising  of  South  Front  St.,  from  Shawmut 
Ave.,  to  Blumrich  St: 

The  City  Council  of  Battle  Creek,  Mich., 
has  outlined  a  paving  plan  for  the  next  two 
years.  The  streets  to  be  paved  during  that 
time  are:  East  Main,  from  Lathrop  to  Wal- 
nut; Lake  Ave.,  from  Tennyson  Ave.,  to 
Prairie,  and  West  Main  from  Kendall  St., 
to  Jordan  St. 

Minnesota. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Minneapolis,  Minn.,  instruct- 
ing the  city  engineer  and  the  city  building 
inspector  to  prepare  plans,  specifications  and 
estimates  of  cost  for  a  municipally-owned 
creosote  paving  plant. 

According  to  advices  from  Aitken,  Minn., 
District  Engineer  F.  J.  O'Hara  of  the  State 
Highway  Department,  St.  Paul,  has  prepared  an 
approximate  estimate  of  the  cost  of  con- 
structing the  three  trunk  roads  through  Aitkin 
county,  which  are  given  as  follows :  North 
and  south  road,  $113,000;  East  and  west  road, 
via  Aitkin,  Kimberly,  McGregor  and  Tama- 
rack, $32,000,  and  east  and  west  road,  via 
Mille  Lacs  lake  and  Moose  lake,  $50,000. 

A  meeting  was  recently  held  by  the  State 
Highway  Commission,  St.  Paul,  Minn.,  to 
consider  several  plans  for  the  construction 
of-  roads  under  the  Elwell  act  passed  by  the 
last  legislature.  Among  the  improvements 
contemplated  is  the  proposed  highway  to  be 
built  northward  from  Minneapolis  towards  In- 
ternational Falls. 

Mississippi. 

The  citizens  of  Harrison  County,  Gulf- 
port,  Miss.,  at  a  recent  election  voted 
against  the  issuance  of  bonds  to  the  amount 
of  $75,000  for  the  construction  of  roads  in 
Beat  4. 

Missouri. 

®The  Metropolitan  Paving  Co.  has  been 
awarded  the  contract  by  the  Board  of  Pub- 
lic Works  of  St.  Joseph,  Mo.,  for  the  re-sur- 
facing of  Charles  St.,  Sixth  to  Eighth,  with 
asphalt,  at  $1.50  per  sq.  yd. 

The  Buchanan  County  Court,_  St.  Joseph, 
Mo.,  has  ordered  the  county  engineer  to  sur- 
vey and  draw  a  plat  of  a  proposed  new  road 
in  Platte  township. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  overruled  objections  to  the  proposed 
paving  of  16th  St.,  Penn  to  Lafayette,  with 
brick  blocks.  Property  owners  have  been 
asked  to  select  the  material. 

Nebraska. 

•{•Bids  will  be  received  until  10  a.  m..  Dec. 
12,  by  H.  E.  Wells,  City  Clerk,  Lincoln,  Nebr., 
for  the  construction  of  pavement  on  portions 
of  O  St. 

New  Jersey. 

®Christopher  F.  Cuttingham  of  Fair  Haven, 
N.  J.,  has  been  awarded  the  contract  to  build 
a  stone  road  at  Englishtown.  according  to 
advices  from  Red  Bank,  N.  I.  Other  bidders 
were:  Scott  Construction  Co.,  Cranbury; 
T.  L.  LeCompte.  Lakewood;  J.  W.  Butcher, 
Farminadale,  and  the  Monmouth  Contracting 
Co.,  Red  Bank. 

New  Mexico. 

®The  City  Council  of  Albuquerque,  N.  Mex., 
has  awarded  the  contract  for  paving  Improve- 
ment District  No.  1.  to  the  Texas  Bitulithic 
Co.,  Dallas,  Tex.  Bitulithic  pavement  will  be 
used. 

New  York. 
•{•Bids  will  be  received  until  11  a.  m., 
Dec.  13,  by  A.  E.  Steers.  President  of  the 
Borough  of  Brooklyn,  New  York  city,  for 
regulating  and  paving  with  second-hand 
granite  on  sand  foundation  the  roadway  of 
North  Henry  St.  from  Greenpoint  Ave.  to 


•{o  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


40 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  23. 


Green  St.  together  with  all  work  incidental 
thereto. 

®The  Uvalde  Contracting  Co.,  1  Broad- 
way, New  York  city,  has  been  awarded  the 
contract  at  $19,125  for  repairing  asphalt 
pavement  for  the  city  of  New  York.  Bids 
were  opened  Nov.  27  by  George  McAneny. 
President  of  the  Borough  of  Manhattan. 
The  engineer's  estimate  of  the  amount  of 
work  to  be  done  is:  17,000  sq.  yds.  of  as- 
phalt pavement,  including  binder  course; 
50  cu.  yds.  of  Portland  cement  concrete; 
100  sq.  yds.  of  old  store  pavement  to  relay. 

A  petition  has  been  circulated  in  Albany, 
N.  Y.,  for  the  paving  of  Broadway  with  as- 
phalt from  Columbia  St.,  to  Clinton  Ave. 

According  to  advices  from  Nunda,  N.  Y., 
surveyors  have  started  work  on  the  new 
macadam  road  from  Mt.  Morris  to  Letchworth 
Park,  passing  through  the  village  of  Nunda 
and  then  through  the  town  of  Portage  to 
the  High  Bridge.  The  road  will  be  about 
17  miles  long,  and  from  Mt.  Morris  to  Nunda 
it  will  run  over  the  State  road,  passing  the 
Ridge  and  Brooks  Grove  to  Nunda,  11  miles, 
and  from  Nunda  through  Oakland  to  the 
Portage  High  Bridge  six  miles.  As  soon  as 
surveys  are  completed  bids  for  its  construc- 
tion will  be  asked. 

NEW   YORK   STATE  ROAD  AWARDS. 

©Following  awards  have  been  made  on  bids 
received  Nov.  27  by  the  New  York  State 
Highway  Commission,  Albany,  for  the  con- 
struction and  repair  of  state  highways : 

Road  No.  945,  Allegany  county,  Wellsville- 
Hallsport.  All  proposals  above  engineer's 
estimate. 

Road  No.  695,  Cattaraugus  county,  Otto- 
Cattaraugus.  All  proposals  above  engineer's 
estimate. 

Road  No.  697,  Otto-East  Otto,  Part  2,  Cat- 
taraugus county.  All  proposals  above  engi- 
neer's estimate. 

Road  No.  959,  Cattaraugus  county,  Ran- 
dolph-Rutledge,  Part  2.  Award,  subject  to 
acquisition  of  right  of  way  to  Public  Ser- 
vice Contracting  Company  for  $39,753.  Sec- 
ond low  bidder,  John  E.  Johnson,  Buffalo, 
N.  Y,  $41,814. 

Road  No.  687-A,  Cayuga  county,  Fairhaven- 
Sterling-Hartville.  Awarded  to  town  of  Ster- 
ling, $3,124. 

Road  No.  5151,  Poland  Center-Waterboro, 
Chatauqua  county.  Awarded  to  Falk  &  Men- 
zies,  Buffalo,  N.  Y,  for  $53,913.  Second  low 
bidder,  Thomas  Fitzgerald,  Fredonia,  N.  Y., 
$56,975. 

Road  No.  5162,  Horseheads  Village,  Chem- 
ung county.  Awarded  McGreevey,  McGuigan 
&  Baum,  Flmira,  N.  Y.,  for  $23,226.  Second 
low  bidder,  Lane  Construction  Co.,  Meriden, 
Conn,  $23,382. 

Road  No.  930,  Mooers  Village,  Clinton 
county.  Awarded  Weldon  &  Mead,  W.  Platts- 
burg,  N.  Y,  for  $3,380.  Second  low  bidder, 
Spellman-Oliver,  Chateaugay,  N.  Y.,  $3,774. 

Road  No.  951,  Bovina  Center-Soutli.  Dela- 
ware county.  Awarded  to  John  H.  Gordon. 
Albany,  N.  Y,  $23,395.  Second  low  bidder, 
Lane  Construction  Corporation,  Meriden, 
Conn.,  $23,415. 

Road  No.  952,  Hobart-Stamford,  Delaware 
county.  Awarded  to  DeGraff  &  flogeboom, 
Kingston,  N.  Y.,  for  $4 1,629.  Second  low 
bidder,  Lane  Construction  Corporation,  Mer- 
iden, Conn.,  $42,355. 

Road  No.  5172,  Niagara  Falls-Buffalo,  Part 
4,  Erie  county.    All  bids  rejected. 

Road  N".  920,  Saranac  Lake-Villagc-Bloom- 
ingdalc  Village,  Essex  Co.  Awarded  to  John 
B.  Dower,  Ballston  Spa.  N.  Y,  for  $17,779. 
Second  low  bidder,  St.  Regis  Const.  Co.,  Al- 
bany, N.  Y.,  $18,696. 

Road  No.  5179,  Schroon  Lake-No.  Hudson, 
Part  1,  Kssex  county.  Awarded  subject  to  ac- 
quisition of  right  of  way  to  J.  D.  Movnehan 
Co.,  Mohawk,  N.  Y,  for' $77,016.  Second  low 
bidder,  Crowe  ft  Walsh,  Pittsfiold,  Mass, 
$77,997. 

Road  No.  5)81,  No.  Hudson-Kuba  Mills. 
Part  1,  hssex  county.  Awartled  subject  to 
acquisition  Ot  right  of  way  to  J.  I).  Moyne- 
han,  Mohawk,  N.  Y,  for  $45,008.  Second 


low  bidder,  James  Anderson  &  Son,  Albany, 
N.  Y,  $66,867. 

Road  No.  5184,  Ausable  Forks-Jay,  Part  2, 
Essex  county.  Awarded  subject  to  acquisi- 
tion of  right  of  way  to  Boynton  &  McNally, 
Keeseville,  for  $24,482.  Second  low  bidder, 
Spellman-Oliver,  Chateaugay,  $27,352. 

Road  No.  5188,  Newcomb-Long  Lake,  Part 
1,  Essex  county.  Awarded  subject  to  ac- 
quisition of  right  of  way  to  Santononi  Con- 
tracting Co,  Newcomb,  N.  Y,  for  $55,785. 

Road  No.  950,  Malone  Village-Fort  Coving- 
ton St,  Franklin  Co.  Awarded  to  St.  Regis 
Const.  Co,  Albany,  N.  Y,  for  $8,396.  Second 
low  bidder.  Win.  Brennen,  Mohawk,  N.  Y, 
$9,990. 

Road  No.  954,  Cairo  Hamlet,  Greene  coun- 
ty.   All  proposals  rejected. 

Road  No.  955,  Chittenango  Village-Seneca 
Turnpike,  Madison  county.    No  bids  received. 

Road  No.  953,  Glen  Cove,  Nassau  county. 
Awarded  to  Clancy  &  Val  Alst,  Long  Island 
City  for  $17,203.78.  Second  low  bidder,  Wm. 
C.  McDonald  Const.  Co,  Mt.  Vernon,  N.  Y, 
$17,546. 

Road  No.  5149,  Peekskill-Fishkill,  Part  4, 
Putnam  county,  Bridgeport  Construction  Co, 
Poughkeepsie,  N.  Y,  for  $45,442.  Awarded, 
subject  to  acquisition  of  right  of  way.  Sec- 
ond low  bidder,  Saml.  Beskin-Fishkill,  $45,- 
504. 

Road  No.  5165,  Long  Clove-Haverstraw, 
Rockland  county.  Awarded  subject  to  ac- 
quisition of  right  of  way  to  Bridgeport  Con- 
struction Company  for  $54,748.  Second  low 
bidder,  A.  W.  Bohne,  Buffalo,  N.  Y,  $-57,709. 

Road  No.  5169,  Saugerties-Catskill,  Part  1, 
Ulster  county.  Awarded  subject  to  acquisi- 
tion of  right  of  way  to  John  F.  Donovan,  of 
Saugerties,  N.  Y,  for  $41,851.  Second  low 
bidder,  Joseph  Walker,  Albany,  N.  Y,  $42.- 
937. 

Road  No.  5173,  Kingston,  West  Hurley,  Ul- 
ster county.  Awarded  subject  to  acquisition 
of  right  of  way  to  Henrv  McNamee,  Eddy- 
ville,  N.  Y,  for  $50,317.  "Second  low  bidde'r, 
Lane  Construction  Corporation,  Meriden, 
Conn,  $51,951. 

Road  No.  5192,  Eddyville  Bridge,  Ulster 
county.  Awarded  subject  to  acquisition  of 
right  of  way  to  Joseph  Walker,  Albany,  N. 
Y,  for  $9,733.  Second  low  bidder,  Henrv 
McNamee,  Eddyville,  $9,870. 

Pine  Hill  Griffins  Corners  Road  No.  5177, 
Ulster  &  Delaware  Cos.  Awarded  subject  to 
acquisition  of  right  of  way  to  H.  McNamee, 
Eddyville,  N.  Y,  for  $41,657.  Second  low  bid- 
der, Suffolk  Contg.  Co,  Huntington,  N.  Y, 
$42,009. 

Road  No.  5185,  Wevertown-North  Creek. 
Warren  county.  Awarded  subject  to  acquisi- 
tion of  right  of  way  to  Santononi  Cont.  Co, 
for  $71,885.  Second  low  bidder,  Ruddy  & 
Saunders,  Troy,  N.  Y,  $77,490. 

©Following  awards  have  been  made  by  the 
New  York  State  Highway  Commission,  Al- 
bany, on  bids  received  Nov.  29,  for  the  con- 
struction and  repair  of  state  highways : 

Road  No.  5174,  Cuba-Friendship,  Allegany 
&  Cattaraugus  Cos.  Awarded  subject  to  ac- 
quisition of  right  of  way  to  Ed.  T.  Beck  & 
Co,  Warren,  Pa,  for  $70,515.  Second  low 
bidder,  Northwestern  Const.  Co,  Franklin. 
Pa.,  $73,960. 

Road  No.  958,  Gowanda-Dayton,  Cattarau- 
gus county.  Awarded  to  Public  Service  Con- 
tracting Co,  Buffalo,  N.  Y,  for  $40,788.  Sec- 
ond low  bidder,  Monroe  Roads  Co,  Pittsford. 
N.  Y,  $17,681. 

Road  No.  966,  Rutlcdge-I.eon,  Part  2,  Cat- 
taraugus county.  All  proposals  above  engi- 
neer's estimate. 

Road  No.  5191,  Plattsburgh-Ausable  Chasm, 
Part  L,  Clinton  Co.  Awarded  subject  to  ac- 
quisition of  right  of  way  to  Shaughnessv 
Const.  Co,  Albany.  N.  V,  for  $07,089.  Sec 

ond  low  bidder,  St.  Regis  Const,  Co.,  Albany, 
N    Y  ,  $09,245. 

Road  No.  5167.  liaii  s  Eddy  Hancock,  Dela- 
ware county.   Awarded  subject  to  acquisition 

of  right  of  way  to  Joseph  Walker,  for  $101,- 
952  Second  low  bidder,  Line  ("oust  Cor- 
poration, Meriden,  Conn,  $105,180. 


Road  No.  5106,  Saugerties-Catskill,  Part  2, 
Greene  county.    All  proposals  rejected. 

Road  No.  5182,  N.  O.  Hudson-Euba  Hills, 
Part  2,  Essex  county.  Awarded  to  J.  D. 
Moynehan  Co,  Mohawk,  for  $72,298. 

Road  No.  5183,  New  Russia-Elizabethtown, 
Essex  county.  Awarded  subject  to  acquisi- 
tion of  right  of  way  to  Boynton  &  McNally, 
Keeseville,  N.  Y,  for  $37,187.  Second  low 
bidder,  J.  D.  Moynehan  &  Co,  Mohawk,  N. 
Y,  $37,481. 

Road  No.  5186,  Minerva-Aiden  Lair,  Es- 
sex county.  Awarded  subject  to  acquisition 
of  right  of  way  to  Santononi  Const.  Co,  New- 
comb,  N.  Y,  for  $82,011.  Second  low  bidder, 
James  Anderson  &  Sons,  Albany,  N.  Y,  $83,- 
683. 

Road  No.  5187,  Aiden  Lair-Newcomb,  Part 

1,  Essex  county.  Awarded  subject  to  acqui- 
sition of  right  of  way  to  Santononi  Const. 
Co,  Newcomb,  N.  Y,  $80,904. 

Road  No.  5180,  Schreon  Lake-No.  Hudson. 
Part  2,  Essex  county.  Awarded  subject  to  ac- 
quisition of  right  of  way  to  J.  D.  Moynehan 
&  Co,  Mohawk,  N.  Y,  for  $68,439.  Second 
low  bidder,  F.  F.  Connelly,  Boston,  Mass, 
$72,180. 

Road  No.  5189,  Newcomb-Long  Lake,  Part 

2,  Hamilton  county.  Awarded  subject  to  ac- 
quisition of  right  of  way  to  Santononi  Cont. 
Co,  for  $98,313. 

Road  No.  5164,  Niagara  Falls,  Buffalo,  Part 
2,  Niagara  county.  Awarded  to  Erie  Con- 
tracting Co,  Buffalo,  N.  Y,  for  $55,510.67. 
Second  low  bidder,  L.  H.  Gipp,  Buffalo,  N. 
Y,  $60,000. 

Road  No.  313-A,  Middletown-Cuddeback- 
ville,  Part  2,  Orange  county.  Awarded  sub- 
ject to  acquisition  of  right  of  way  to  Schun- 
nemunk  Const.  Co,  Highland  Mills,  for  $11,- 
528.  Second  low  bidder,  Hallock  &  Angle, 
Newburgh,  $11,676. 

Road  No.  5171,  Southwest  Oswego-Fruit 
Valley,  Oswego  county.  Awarded  subject 
to  acquisition  of  right  of  way  to  Shaughnessv 
Const.  Co,  Albany,  N.  Y,  for  $24,410.  Sec- 
ond low  bidder,  Almahar  Const.  Co,  Albany, 
N.  Y,  $26,341. 

Road  No.  5156,  Peekskill-Fishkill,  Part  3. 
Putnam  county.  Awarded  subject  to  acquisi- 
tion of  right  of  way  to  John  D.  Michiel  & 
Bros,  Torrington,  Conn,  for  $56,633.  Sec- 
ond low  bidder  Wm.  F.  McCabe  Contr.  Co, 
White  Plains,  $56,781. 

Road  No.  5163,  Nassau  Village,  Rensselaer 
county.    All  proposals  rejected. 

Road  No.  949,  Nassau  Village,  Rensselaer 
county.    All  proposals  rejected. 

Road  No.  5178,  Knappe  Corners-Nyack. 
Rockland  county.  Schunnemink  Const.  Co.. 
Highland  Mills.'  N.  Y,  $24,405.  Second  low 
bidder,  Wm.  F.  McCabe  Constr.  Co,  White 
Plains,  $24,442. 

Road  No.  5085,  Ballston-Ballston  Lake. 
Part  2,  Saratoga  county.  Awarded  subject  to 
acquisition  of  right  of  wav  to  John  B.  Dower, 
Ballston,  $44,835.  Second  low  bidder.  De- 
Graff  &  Hogeboom,  Kingston,  N.  Y,  $44,971. 

Road  No.  5160,  Montour  Falls,  village. 
Schuvler  county.  Awarded  to  E.  T.  Beck  & 
Co,  Warren,  Pa,  for  $27,168.  Second  low 
bidder.  Coughlin  &  Lowman,  Elmira,  N.  Y.. 
$27,653. 

Road  No.  911,  Sag  Harbor-North  Haven, 
Suffolk  county.  Awarded  subject  to  acqui- 
sition of  right  of  way  to  Suffolk  Contracting 
Company,  Huntington,  N.  Y,  for  $33,197. 
Second  low  bidder,  R.  D.  Pierce,  Jr.  Co, 
Bridgeport,  Conn,  for  $34,398. 

Road  No.  5108,  Waverly-Owcgo,  Part  2, 
Tioga  county.  Awarded  subject  to  acquisi- 
tion of  right  of  way,  to  Lane  Const.  Cor- 
poration. Meriden,  Conn,  for  $40,968,  Second 
low  bidder.  Richard  Hopkins,  Trov,  N.  Y, 
$45,887. 

Road  No.  5190,  Ithaca  City-Trumanshurg. 
Tompkins  CO.  Awarded  to  riallock  &  Angle. 
■Newburgh,  N.  Y,  for  $18,728,  Second  low 
bidder.   Win.   Ilasard,  Truniansburg,   N.  Y, 

$13,733. 

Road  No.  5158,  Warrensburg-Chestertown, 
Rail  2.  Warren  eountv.  Awarded  to  Joseph 
Walker.  Albany.  N.  Y,  for  $72,280.  Second 
low  bidder,  Kollington  Co.  Trov.  N.  Y..  $75.- 

955. 


•I«  indicates  work  now  open  for  bids.    (•>  indicates  a  contract  let  recently. 
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North  Carolina. 

An  election  will  probably  be  held  in  Lee 
County,  Sanford,  N.  C,  on  Jan.  9,  for  the 
purpose  of  voting  on  the  issuance  of  bonds 
in  the  sum  of  $100,000  for  good  roads. 
North  Dakota. 

City  Engineer  Frank  L.  Anders  of  Fargo, 
N.  Dak.,  will  present  plans  and  specifications 
to  the  City  Council  at  its  first  December  meet- 
ing, for  the  paving  proposed  in  the  South- 
side. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Dec.  8, 
by  Director  of  Public  Service  J.  J.  Wenner, 
Clerk,  Cincinnati,  O.,  for  the  improvement  of 
Michigan  Ave.,  from  Observatory  Ave.,  to 
Erie  Ave.  by  grading,  laying  cement  combined 
curb  and  gutter,  macadamizing  the  roadway 
with  tar  binder  and  finishing  course  and  con- 
structing the  necessary  drains  and  inlets. 

The  City  Council  of  Hamilton,  O.,  has 
sold  bonds  to  the  amount  of  $41,612  to  Weil, 
Roth  &  Co.,  of  Cincinnati.  These  bonds  are 
being  issued  for  the  purpose  of  paving  East 
Ave. 

The  City  Council  of  Geneva,  O.,  has  decid- 
ed to  pave  the  business  section  of  the  town 
this  fall  with  brick  and  sand  filler,  same  to 
be  taken  uo  in  the  spring  and  relaid  by  Con- 
tractor Freshwater  for  $.20  per  yd. 

The  City  Council  of  Canton,  O.,  has  in- 
structed City  Engineer  Phil  Weber  to  pre- 
pare plans  and  specifications  for  the  paving 
of  North  Clarendon  Ave.,  from  Tuscarawas 
St.,  to  the  city  limits.  The  Council  also  adopt- 
ed resolutions  providing  for  the  paving  of 
Madison  St.,  Commerce  St.,  and  Elm  St. 

The  City  Council  of  Lorain,  O.,  had  adopted 
a  resolution  providing  for  the  paving  of  the 
north-and-south  alley  west  of  Broadway  be- 
tween 10th  and  11th  Sts.,  and  the  east-and- 
west  alley  to  Reid  Ave.,  between  the  same 
two  streets. 

City  Engineer  F.  J.  Cellarius  of  Dayton, 
O.,  has  completed  an  estimate  of  the  cost  of 
paving  Dunbar  Ave.,  from  Fifth  St.,  to  Ger- 
mantown  Ave.,  which  is  as  follows :  $8,390 
for  brick;  $9,574  for  sheet  asphalt;  $9,574  for 
bitulithic,  and  $13,724  for  granite.  Approxi- 
mately 3,810  sq.  yds.  of  material  wdl  be  re- 
quired. 

Oregon. 

®The  Executive  Board  of  Portland,  Ore., 
has  awarded  contracts  for  street  improve- 
ments as  follows:  East  31st  St.  district,  grad- 
ing and  concrete  curbs  and  walks,  Carter 
Bros.,  $7,880;  East  26th  St.  from  Division  to 
Sherman,  grading  and  concrete  curbs  and 
walks,  A.  D.  Kern,  $1,394;  Wilson  St.  district, 
grading  and  concrete  curbs  and  walks,  Craw- 
ford &  Co.,  $7,004;  Kelly  St.,  from  Carolina 
to  Pendleton,  grading  and  concrete  curbs  and 
walks,  A.  D.  Kern,  $1,657;  Virginia  St.,  from 
Carolina  to  Pendleton,  grading  and  concrete 
curbs  and  walks,  A.  D.  Kern,  $1,638;  Hood 
St.,  from  Carolina  to  Pendleton,  grading  and 
concrete  curbs  and  walks,  A.  D.  Kern,  $1,596; 
Russett  St.,  from  Wabash  to  Emerald,  grad- 
ing and  concrete  curbs  and  walks,  R.  J.  De- 
buhr,  $1,810;  Pendleton  St.,  from  Corbett  to 
Macadam,  grading  and  concrete  curbs  and 
walks,  A.  D.  Kern,  $1,928;  Iowa  St.,  from 
Front  to  Macadam,  grading  and  concrete  curbs 
and  walks,  A.  D.  Kern,  $2,755;  Carolina  St., 
from  Corbett  to  Macadam,  grading  and  con- 
crete curbs  and  walks,  Welton,  Kibbe  &  Coch- 
ran, $2,114. 

According  to  an  announcement  reported  to 
have  been  made  by  Deputy  City  Attorney  H. 
M.  Tomlinson  of  Portland,  Ore.,  the  exten- 
sion of  Oak  St.,  will  start  Dec.  1.  The  cost 
will  be  $175,000. 

Pennsylvania. 

®David  McMahon  has  been  awarded  the 
contract  by  the  Department  of  Public  Serv- 
ice of  Philadelphia,  Pa.,  for  repairing  coun- 
try roads  next  year  at  $202,400.  Other  bid- 
ders were:  Edwin  H.  Vare,  $204,999;  Rich- 
ard P.  Bennis,  $215,000;  Cunningham  Paving 
&  Construction  Co.,  $224,000,  and  Mack  Pav- 
ing &  Construction  Co.,  $265,000. 

®The  Road  Supervisors  of  Redstone  Town- 

indicates  ' 


ship,  according  to  advices  from  Uniontown, 
Pa.,  have  awarded  the  contract  for  the  con- 
struction of  750  ft.  of  brick  road  in  Republic 
extending  from  Republic  works  past  the  Re- 
public hotel  towards  Merrittstown,  to  W.  C. 
McCormick-Hoover  Co.,  for  $3,000.  Other 
bidders  were  Uniontown  Construction  Co. ; 
Henry  Brooke  of  Uniontown,  and  the  Cros- 
san  Construction  Co.,  of  Brownsville.  The 
road  will  be  18  ft.  wide  with  a  combination 
concrete  curb  and  gutter  on  each  side.  The 
work  will  begin  at  once  and  will  be  completed 
in  40  days.  Next  year  1,250  more  ft.  of  brick 
road  will  be  added  to  this  stretch. 

The  Grand  Jury  of  Washington  County, 
Washington,  Pa.,  has  approved  petitions  for 
road  improvements  in  various  parts  of  the 
county,  to  be  with  brick,  12  ft.  wide,  with 
curbing,  as  follows :  Avella-Cross  Creek 
road,  beginning  at  a  point  at  the  overhead 
bridge  in  Avella  and  extending  to  the  south 
end  of  the  brick  road  near  the  John  S.  Lee 
farm.  The  length  is  25,752  ft.  and  the  esti- 
mated costs,  including  10  per  cent  of  inci- 
dentals, $96,371 ;  Claysville-Burnsville  road,  be- 
ginning at  a  point  in  the  State  road  in  East 
Finley  township  and  extending  to  a  point 
southwest  of  the  residence  of  B.  C.  Stout, 
length  15,140  ft.  and  estimated  cost,  $60,904; 
Pike  Run  road  extension  from  the  S.  G.  Walk- 
er estate  to  a  point  at  or  near  the  Beallsville 
Borough  line,  length  23,972  ft.  and  estimated 
cost,  $99,000;  Beallsville-Fredericktown  road, 
from  a  point  near  the  southern  end  of  the 
Beallsville  State  road  to  the  river  road  at^_a 
point  north  of  Fredericktown,  length  18,970 
ft.  and  estimated  cost,  $71,351 ;  Midway-Steu- 
benville  pike,  from  a  point  at  the  borough  line 
of  Midway  to  a  point  on  the  State  pike,  length 
20,876  ft.  and  estimated  cost,  $112,946;  Hill 
Church-Eighty-Four  road  from  a  point  on  the 
State  road  to  the  intersection  of  the  Hill 
Church-Eighty-Four  road  and  the  Mononga- 
hela  pike;  length  30,715  ft.  and  estimated  to 
cost  $112,959;  Canonsburg-Thomas  road  from 
a  point  on  the  south  end  of  the  brick  road 
southeast  of  Canonsburg  to  the  line  between 
North  Strabane  and  Peters  township,  length 
15,021  ft.  and  estimated  cost,  $57,194;  Weston 
read  from  a  point  on  the  Houston-West  Mid- 
dletown  road  to  the  intersection  of  the  Hick- 
ory-Venice road,  length  21,084  ft.  and  esti- 
mated cost  $76,409. 

Ordinances  have  been  introduced  in  the 
City  Council  of  Pittsburg,  Pa.,  for  the  grad- 
ing, paving  and  curbing  of  Velt  alley  from 
Elizabeth  St.,  northward;  opening  of  Baretto 
St.,  from  Northumberland  St.,  to  Woodlawn 
Ave. ;  grading,  paving  and  curbing  of  Lang- 
try  St.,  from  Shelby  to  Dyer  St. ;  grading,  pav- 
ing and  curbing  of  Shelby  St.,  from  Hall  to 
Langtry  St.;  Dyer  St.,  from  Langtry  St.,  to 
Woods  Run  Ave.,  and  for  the  construction 
of  sewers  along  Pioneer  and  McConnell  Aves., 
List  and  Jane  Sts. 

South  Dakota. 

During  the  past  three  weeks  a  party  of 
surveyors  in  charge  of  L.  H.  Ball,  from  the 
county  engineer's  office,  Suite  5,  Scotney  blk., 
Bellefourche,  S.  D„  have  been  engaged  in  the 
location  and  survey  of  County  Highways  in 
Butte  county,  S.  Dak.  About  70  miles  of 
highway  has  been  located  up  to  the  present 
time.  Maps,  plans  and  specifications  for  the 
improvement  of  a  portion  of  this  work  will 
be  prepared  during  the  winter.  Carl  Adams 
is  County  Engineer. 

The  county  engineer  of  Butte  county,  S. 
Dak.,  has  made  surveys  and  prepared  plans 
and  specifications  for  the  improvement  of  the 
highway  from  Bellefourche  to  the  Power 
House  of  the  Black  Hills  Traction  Company 
on  Redwater  River,  a  distance  of  about  7.5 
miles.  Carl  C.  Adams,  Suite  5,  Scotney  blk., 
Bellefourche,  S.  Dak.,  is  county  engineer. 

Tennessee. 

City  Engineer  Heiskell  Weatherford  of 
Memphis,  Tenn.,  has  estimated  the  cost  of 
the  proposed  paving  of  South  Courthouse 
Lane,  Monroe  to  Union  Ave.,  and  Williams 
Ave  ,  Wellington  to  Neptune  St.,  with  con- 
crete, at  $46,128. 

work  now  open  for  bids.    ®  indicates  a  contra 


Texas. 

A  movement  has  been  started  to  bring  about 
the  establishment  of  a  system  of  grades  for 
the  streets  of  Gainesville,  Tex.,  to  make  the 
street  work  more  uniform  and  more  effective. 

The  City  Council  of  Bonham,  Tex.,  has 
adopted  the  plans  and  specifications  prepared 
by  the  city  engineer  relative  to  the  proposed 
paving  of  West  Fifth  St.,  from  Main  St.,  to 
the  High  School  building,  West  Fourth  St., 
from  Main  two  blocks  west  to  Star  St.,  and 
North  Main  St.,  from  Sixth  St.,  north  to  11th 
St.  And  the  laying  of  sidewalks  and  curbs  on 
the  west  side  of  Main  St.,  from  the  Texas 
and  Pacific  station  south  to  northeast  corner 
of  Lot  2  of  Block  2  of  the  Reich  addition; 
sidewalk  on  north  side  of  Sixth  St.,  from 
Center  St.,  east  to  Elm  St.  Oklahoma  rock 
asphalt  will  be  used  for  paving  and  concrete 
for  walks. 

An  election  will  soon  be  held  in  Franklin 
precinct,  Robertson  county,  Tex.,  for  the  pur- 
pose of  voting  on  the  issuance  of  bonds  to 
the  amount  of  $100,000  for  the  construction  of 
good  roads.    Franklin  is  the  county  seat. 

An  election  will  soon  be  held  in  Calvert  pre- 
cinct, Robertson  county,  Tex.,  for  the  purpose 
of  voting  on  the  issuance  of  bonds  to  the 
amount  of  $150,000  for  the  construction  of 
good  roads.    Franklin  is  the  county  seat. 

The  Commissioner's  Court  of  Bee  County, 
Beeville,  Tex.,  is  offering  $125,000  worth  of 
road  district  bonds  for  sale.  The  commis- 
sioners' Court  met  Dec.  4  to  purchase 
road  machinery,  such  as  traction  engine,  rol- 
ler, graders,  etc.   T.  M.  Cox  is  County  Judge. 

An  election  is  to  be  held  in  Jacksonville, 
Justice  Precinct,  Cherokee  County,  Texas, 
on  Jan.  6  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $50,000  for 
road  construction.    Rusk  is  the  county  seat. 

An  election  is  to  be  held  Dec.  20  in  Or- 
ange County,  Orange,  Tex.,  for  the  pur- 
pose of  deciding  whether  or  not  bonds  shall 
be  issued  to  the  amount  of  $200,000  for 
road  work. 

The  citizens  of  Aransas  Pass,  Tex.,  at  a 
recent  election  voted  the  issuance  of  bonds 
to  the  amount  of  $10,000  for  street  improve- 
ments. 

Utah. 

•J«Bids  will  be  received  until  7 :30  p.  m., 
Dec.  15,  by  Board  of  Public  Works,  Salt 
Lake  City,  Utah,  for  the  construction  of  ce- 
ment sidewalks  in  Sidewalk  Extension  No. 
158.  H.  G.  McMillan  is  Chairman  of  the 
Board. 

Virginia. 

The  Board  of  Aldermen  of  Portsmouth,  Va., 
has  adopted  a  resolution  favoring  the  estab- 
lishment of  the  proposed  roadway  to  Eliza- 
beth City  and  asking  the  supervisors  of  Cam- 
den Cou'ntv,  N.  C,  to  join  in  a  conference  for 
the  purpose  of  discussing  the  plan  as  pro- 
posed in  the  resolution. 

Wisconsin. 

The  County  Board  of  Commissioners,  Osh- 
kosh,  Wis.,  has  adopted  a  resolution  provid 
ing  that  the  county  appropriate  $3,000  as  the 
county's  portion  of  $9,000  to  be  expended  in 
Winnebago  County  in  1912,  for  the  improve- 
ment of  rural  highways. 

The  Common  Council  of  West  Albs,  Wis., 
has  authorized  the  Board  of  Public  Works  to 
get  estimates  on  the  cost  of  paving  64th  Ave., 
from  National  to  Pullen  Aves.,  and  68th  Ave.. 
from  National  to  Greenfield  Aves. 

Wyoming. 

Albany  County  Surveyor  B.  C.  Bellamy, 
Laramie,  Wyo.,  has  started  a  survey  at  Bosler 
for  the  proposed  State  highway  from  the  east 
to  the  west  lines  of  the  state.  The  construc- 
tion of  the  section  from  Bosler  to  the  county 
line  will  entail  the  building  of  a  bridge  over 
the  Big  Laramie  river  near  Bosler.  Later 
another  bridge  will  be  bu'lt  over  Rock  Creek 
near  Rock  river.  Another  highway  is  planned 
north  through  Laramie  to  Douglas,  thence  to 
Buffalo,  and  on  to  Sheridan.  This  is  the 
La  Bonte  canyon  road,  and  work  will  be 
started  on  it  in  the  spring. 

t  let  recently. 
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Arkansas. 

Further  information  concerning  the  pro- 
posed Pine  Bluff,  Ark.,  bridge  over  the  Ar- 
kansas River,  mentioned  in  our  last  issue,  is 
to  the  effect  that  C.  C.  Kavanaugh,  President 
of  the  Little  Rock  &  Pine  Bluff  Traction  Co., 
which  plans  the  construction  of  an  interurban 
from  Little  Reck  to  Pine  Bluff  and  possibly 
on  to  cities  and  towns  in  South  Arkansas  and 
Louisiana,  appeared  before  the  Jefferson 
County  Bridge  Commission  and  submitted  a 
proposition  to  build  a  highway  bridge  across 
the  Arkansas  River  at  that  point.  This 
bridge  was  authorized  by  an  enabling  act  of 
the  last  General  Assembly,  and  a  special  act 
of  Congress  during  its  last  session.  The 
proposition  presented  to  the  Bridge  Com- 
mission is  to  build  the  steel  structure  for 
$650,000. 

California. 

®Cotton  Bros.  &  Co.  have  been  awarded 
the  contract  for  the  construction  of  two 
bridges  by  the  Board  of  Supervisors  at  Sac- 
ramento, Cal.  One  structure  will  be  over 
Alder  Creek,  near  Folsom.  contract  price  $1,- 
032,  and  the  other  over  Willow  Creek  at  $1,- 
369. 

®The  Board  of  Public  Works,  Los  Angeles, 
Cal.,  has  awarded  to  the  Mercereau  Bridge  & 
Construction  Co.  the  contract  for  the  con- 
struction of  the  Seventh  St.  bridge  in  Wil- 
mington, the  contract  price  being  $7,490.  This 
bridge  will  be  on  the  main  road  between  Wil- 
mington and  Long  Beach  and  will  span  a 
wash  in  the  eastern  part  of  Wilmington.  It 
is  estimated  that  it  will  cost  about  $4,500  ad- 
ditional to  build  the  necessary  earth  ap- 
proaches to  the  bridge. 

The  Supervisors  of  Glenn  County,  Willows, 
Calif.,  have  approved  the  plans  and  specifica- 
tions prepared  by  County  Engineer  Stiles  for 
the  Nye  bridge  at  Athena;  a  200-ft.  bridge 
across  Angel  slough,  near  Butte  City,  in 
Supervisor  Wylie's  district ;  three  culverts  on 
the  Norman-Willows  road  in  Supervisor 
Stanton's  district  and  a  culvert  in  Supervisor 
Eibe's  district,  between  Willows  and  the 
gravel  pit.  The  work  will  be  finished  before 
the  rainv  season. 

The  Santa  Fe  System  has  arranged  for  the 
repair  of  the  following  bridges:  No.  201-A, 
Southern  Division,  estimated  cost  $18,000;  146 
Middle  Division,  estimated  cost  $6,200;  Val- 
ley Division,  Visalia  Branch,  C-911,  A-27, 
A-912,  E-960.  C-980.  A-991,  D-993,  B-997,  A- 
1159;  A-5;  Visalia  District,  A-25  and  D-25. 

The  Pacific  Construction  Co.  has  complet- 
ed its  contract  for  the  construction  of  the 
new  concrete  bridge  over  the  Eel  River  at 
Westcott  in  Humboldt  County.  This  concrete 
structure  is  2.501  ft.  over  all,  the  main  bridge 
being  1,451  and  the  approaches  500  and  551 
ft.  in  length.  Work  was  started  March  20. 
The  contract  price  was  $245,967. 

Florida. 

©The  Board  of  Duval  County  Commission- 
ers has  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  the  Nassau  River 
to  the  [^)gan  Concrete  &  Engineering  Co. 
Gail  I.  Barnard,  Jacksonville,  Fla.,  is  County 
Engineer. 

Georgia. 

It  has  been  announced  by  T.  M.  Emerson, 
President  of  the  Atlantic  Coast  line,  that 
work  upotl  the  company's  proposed  viaduct 
in  the  southern  section  of  Savannah,  Ga.,  will 
be  started  in  the  near  future. 

\l    a    recent    meeting    of    the  Richmond 

Count)  Commissioners,  Augusta,  Ga.,  F.  Ball 
Pipe,  Chairman  of  the  Committee  on  Roads 
and  BridffCf,  asked  for  an  annual  appropria- 
tion of  $5,<>0ii  for  the  construction  of  con- 
cretc  brides  throughout  the  county. 
Idaho. 

'•/flu  contract  for  the  const  ruction  of  a 
■tci  l  bridge  to  be  known  as  the  Mountainhoinc 


bridge,  across  the  Snake  River  between  El- 
more and  Owyhee  Counties,  has  been  let  to 
the  Minneapolis  Steel  &  Machinery  Co.,  Min- 
neapolis, Minn.,  at  $22,674.  Work  on  the 
structure  is  to  begin  at  once  and  is  to  be 
completed  by  the  first  of  next  May,  according 
to  the  specifications.  The  bridge  is  to  be  con- 
structed in  three  spans,  totaling  517  ft.  in 
length,  with  a  16-ft.  roadway.  The  commis- 
sion which  had  charge  of  the  bids  consists  of 
State  Engineer  Robinson,  Milan  Miller  of 
Mountainhome,  Idaho,  and  A.  J.  Harley  of 
Bruneau. 

Illinois. 

City  authorities  of  Freeport,  HI.,  are  con- 
sidering the  advisability  of  building  a  bridge 
across  the  river,  either  at  the  foot  of  Spring 
St.  or  at  any  other  point  where  the  traffic 
would  warrant  such  action. 

A  special  election  was  held  Nov.  28  at 
Pecatonica,  111.,  for  the  purpose  of  submit- 
ting to  the  voters  of  Pecatonica  Township, 
the  proposition  to  borrow  the  necessary  funds 
for  the  construction  of  a  new  bridge  over  the 
Pecatonica  River. 

Indiana. 

®As  mentioned  in  our  Nov.  22  issue,  the 
contract  for  the  construction  of  the  Porters- 
ville  bridge  over  the  White  River  connecting 
Daviess  and  Dubois  Counties,  was  let  to  the 
Vincennes  Bridge  Co.,  Vincennes,  Ind.  Other 
bids  received  for  the  work  were  as  follows : 
Central  States  Co.,  $19,774;  Elkhart  Bridge 
Co.,  $20,720;  Sullivan  Bridge  Co.,  $20,720; 
J.  T.  Moorman,  $17,600;  International  Steel 
Works,  $18,500;  George  W.  Fifer,  $18,900; 
Illinois  Bridge  Co.,  $20,700;  Kutter  &  O'Don- 
nell,  Washington,  Ind.,  $18,572. 

Citizens  of  South  Bend,  Ind.,  have  signed 
and  presented  a  petition  to  the  County  Com- 
missioners asking  for  the  construction  of  a 
new  bridge  over  the  St.  Joseph  River  at 
North  Michigan  St.  to  replace  the  old  struc- 
ture near  Leeper  Park.  The  cost  of  the  im- 
provement is  estimated  at  approximated 
$100,000. 

Commissioners  of  Kosciusko  Countv,  War- 
saw, Ind.,  have  ordered  the  construction  of  a 
permanent  bridge  over  the  outlet  of  Lake 
Pappekeechie,  near  Buttermilk  Point,  on  Lake 

Wawasee. 

Iowa. 

The  Lyons  Bridge  Co.,  owners  of  the  high 
bridge  over  the  Mississippi  River  at  Clinton, 
la.,  are  considering  the  advisability  of  con- 
structing a  substantial  steel  structure  to  re- 
place the  present  wooden  approach. 

The  possibility  of  securing  a  free  bridge 
across  the  Missouri  River  was  considered  at 
a  recent  meeting  of  a  special  committee  of 
the  Sioux  City  Commercial  Club  with  com- 
mittees from  South  Sioux  City  and  Dakota 
City,  Ta. 

Kansas. 

®Thc  Saline  County  Commissioners  have, 
according  to  advices  from  Salina,  Kans., 
awarded  the  contract  for  the  construction  of 
the  new  Joe  Martin  bridge  over  Gypsum 
Creek,  in  Solomon  Township,  to  the  Mis- 
souri Valley  Bridge  Co.,  Wichita,  Kan.,  at 
$1,282. 

®The  contract  for  the  construction  of  a 
pile  bridge  over  the  Little  Arkansas  River  on 
Bitting  Ave.,  according  to  advices  from 
Wichita,  Kan.,  has  been  let  to  W.  H.  Clinc- 
smi'h,  at  $1,600. 

The  Commissioners  of  Wvandotte  County, 
Kansas  City,  Kan.,  arc  planning  the  construc- 
tion of  a  concrete  bridge  over  Connor  Creek 
at   Wolcott,  al  a  cost  of  about  $2,000.  The 

Brune  bridge  nt  Bethel        also  be  rebuilt  at 

a  COSt  of  about  $600. 

Maryland. 

Mayor  Preston,  Baltimore,  Md  .  has  recom- 
mended  the   construction   of   a  reinforced 

concrete     bridge     over     Spring     Gardens  at 


Light  St.  to  Brooklyn.  According  to  the 
estimate  of  several  engineers  the  work  would 
cost  about  $600,000.  As  proposed  the  work 
would  include  a  bulkhead  on  the  Anne 
Arundel  County  side,  which  would  result  in 
the  reclamation  of  about  1,000,000  sq.  ft.  of 
land  now  submerged. 

Massachusetts. 

®The  following  bids  were  opened  at  noon. 
Nov.  13,  by  L.  K.  Rourke,  Commissioner  of 
Public  Works,  Boston,  Mass.,  for  rebuilding 
draw  span,  pile  bridge,  etc.,  of  the  Meridian 
St.  bridge,  East  Boston  to  Chelsea,  Mass. : 
Lawler  Bros.,  $122,180;  W.  H.  Ellis,  $122,287: 
H.  P.  Converse  &  Co.,  $132,230;  J.  T.  Scullv 
F.  &  T.  Co.,  $133,451;  W.  H.  Keyes  &  Co., 
$144,171.  The  contract  was  awarded  to  Law- 
ler Bros.,  16  City  Square,  Charlestown,  Mass. 
The  Engineer's  estimate  of  the  cost  was 
$148,945. 

Michigan. 

A  special  election  was  held  in  Vassar  Town- 
ship, according  to  advices  from  Bay  City, 
Mich.,  to  vote  on  the  question  of  bonding  the 
Township  for  $10,000  to  be  used  in  building 
a  steel  bridge  over  Cass  River  at  Vassar. 

Minnesota. 

The  Security  Bridge  Co..  a  corporation  un- 
der the  laws  of  Minnesota,  with  its  main 
office  in  Minneapolis,  Minn.,  has  been  char- 
tered by  the  Secretary  of  State  of  North 
Dakota  to  do  business  in  that  state.  The 
capital  stock  is  $250,000  and  the  officers  are 
William  S.  Hewett  and  Arthur  and  Eugene 
Bruntlett. 

Missouri. 

•J»Bids  will  be  received  until  Dec.  12  by 
David  Mohler,  Johnson  County  Engineer, 
Warrcnsburg,  Mo.,  for  the  construction  of 
30  new  steel  bridges  in  Johnson  Countv. 

Representatives  of  the  Chicago,  Burlington 
&  Quincy  Railroad  and  city  officials  of  St. 
Joseph,  Mo.,  recently  held  a  meeting  to  dis- 
cuss the  proposition  to  eliminate  the  Sixth  St. 
grade  crossing  and  the  construction  of  an 
iron  bridge  over  26th  St..  near  Messanie. 

According  to  an  estimate  by  J.  C.  Travilla. 
Street  Commissioner,  St.  Louis,  Mo.,  before 
the  House  of  Delegates,  it  will  cost  $52,000 
to  build  concrete  bridges  across  the  River 
des  Peres  at  Berlin  Ave.,  Kingsbury  Blvd. 
and  Waterman  Ave.  The  Berlin  Ave.  and 
Kingsburv  structures  would  cost  $16,000  each 
and  the  'Waterman  bridge  $20,000. 

Nebraska. 

Two  townships  in  Platte  County,  Nebraska, 
have  registered  bonds  in  the  State  Auditor's 
office,  the  proceeds  of  which  will  go  towards 
building  a  county  bridge  over  the  Loup 
River  at  Monroe.  Loup  Township  voted 
$3,000  and  Oconee  Township  $6,000  for  the 
improvement. 

New  Jersey. 

■{•Bids  will  be  received  until  2  p.  m.,  Dec. 
18,  by  Board  of  Chosen  Freeholders.  Mid 
dlesex  county,  New  Brunswick,  N.  J.,  for  the 
construction  of  a  draw  bridge  over  the 
Checscquake  Creek  at  Morgan  Station,  ac- 
cording to  plans  and  specifications  on  file  at 
the  office  of  Thomas  H.  Hagerty,  County 
Collector,  New  Brunswick,  N.  J. 

New  York. 
•f«Bids  will  be  received  until  2  p.  m.,  Dec. 
ll,  bv  Arthur  I   O'Keefe,  Commissioner  of 

Bridges,   12-21    Bark    Row.   Xcw   York  City, 
for  furnishing  and  erecting  one  duplex  two 
stage    motor-driven    air    compressor    at  the 
Williamsburgh     bridge     in     the  Borough  of 
Brooklyn. 

The  Rochester,  Svracuse  &  Eastern  Ry..  ac- 
cording to  reports  from  Lyons,  N.  Y..  has  de- 
cided to  construct  an  overhead  bridge  at  the 
Miller  Crossing,  cast  ot  Lock  Berlin. 

Plans  of  the  Nickel  Plate  and  the  Buffalo 


•I«  indicates  work  now  open  for  bills.     •'  indicates  a  contract  let  recently. 
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Creek  railroads  have  been  approved  by  Mayor 
Fuhrmann,  Buffalo,  N.  Y.,  for  the  construc- 
tion of  bascule  bridges  across  the  Buffalo 
River  in  connection  with  other  improvements. 
The  two  bridges  are  of  about  the  same  di- 
mensions, with  lift  spans  of  100  ft.  clear  be- 
tween the  fenders  and  256  ft.  between  bank 
abutments.  They  will  provide  a  channel  clear- 
ance of  225  ft.  S.  M.  Kielland,  Buffalo,  N. 
Y.,  is  Engineer  of  the  Buffalo  Creek  Ry. 

North  Carolina. 

^•Bids  will  be  received  until  noon,  Jan.  3, 
by  Dr.  W.  W.  Faison,  Supt.  State  Hospital, 
Goldsboro,  N.  C,  for  furnishing  and  erect- 
ing steel  work  for  an  80-ft.  span  steel  bridge 
over  Little  River,  near  the  State  Hospital  at 
Goldsboro,  N.  C.  A  certified  check  for  $300 
must  be  filed  with  each  bid. 

Ohio. 

•f*Bids  will  be  received  until  10  a.  m.,  Dec. 
21,  by  Board  of  Montgomery  County  Com- 
missioners, Dayton,  O.,  for  the  construction 
of  the  substructure  and  superstructure  of  a 
hand-lift  bridge  over  the  Miami  and  Erie 
Canal,  Smith  St.,  Miamisburg,  O. 

•£»Bids  will  be  received  until  noon,  Dec.  15, 
by  Board  of  Franklin  County  Commissioners, 
Columbus,  O.,  for  the  following  bridge  work; 
Constructing  a  reinforced  concrete  culvert  on 
Dublin  Road  in  Washington  township ;  a  new 
floor  system  in  the  Big  Walnut  Creek  bridge 
on  the  Chillicothe  Pike,  Hamilton  township; 
constructing  a  protection  fence  on  the  ap- 
proaches to  the  Cickinger  bridge  over  the 
Scioto  River  in  Hamilton  and  Jackson  town- 
ships. 

F.  J.  Cellarius,  Engineer,  Dayton,  O.,  has 
submitted  plans  for  the  reconstruction  of  the 
old  hydraulic  bridge  now  stored  in  the  city 
yards.  The  proposed  site  is  at  Sperling  Ave., 
over  the  old  hyraulic  race.  The  cost  of  the 
improvement,  including  the  substructure  and 
new  floor,  is  estimated  at  $2,000. 

A  bond  issue  of  $1,000  has  been  recom- 
mended by  the  City  Council,  Youngstown,  O., 
for  paying  the  city's  share  of  the  cost  of  re- 
pairing and  replanking  the  East  Federal  St. 
bridge.    H.  F.  Duesing  is  Service  Director. 

Board  of  Hamilton  County  Commissioners. 
Cincinnati,  O.,  recently  received  bids  for  the 
construction  of  the  bridge  over  Mill  Creek  at 
Second  Ave.,  Carthage.  T.  J.  McKim,  at 
$12,115,  and  the  Gordon  Engineering  Co.,  at 
$12,300,  were  the  lowest  bidders  for  the  work. 
The  Board  referred  the  bids  for  further  con- 
sideration. 

Oklahoma. 

Residents  of  Little,  Okla.,  a  village  in 
Seminole  Countv.  17  miles  northeast  of  Shaw- 


nee, are  making  efforts  to  induce  the  Com- 
missioners of  Pottawatomie  County  to  re- 
consider their  action  in  refusing  assistance 
for  the  construction  of  a  bridge  over  the 
North  Canadian  River,  near  Keokuk  Falls. 

Pennsylvania. 

^•Bids  will  be  received  until  10:30  a.  m., 
Dec.  15,  by  Joint  Board  of  Commissioners  of 
Northampton  and  Lehigh  Counties  at  the 
courthouse  of  the  latter  county,  Allentown, 
Pa.,  for  repairs  to  the  superstructure  of  the 
Lehigh  River  bridge  at  Hokendauqua.  J.  S. 
Troxel  is  Lehigh  County  Clerk. 

The  City  Council  of  York,  Pa.,  has  passed 
a  bill  authorizing  the  construction  of  a  con- 
crete bridge  over  Glatfelter's  Run  at  Fair- 
mount  Ave. 

The  Montgomery  County  Commissioners, 
Norristown,  Pa.,  passed  favorably  on  a  prop- 
osition to  build  a  bridge  over  the  Reading  & 
Pennsylvania  Railroads  and  the  Schuylkill 
River  in  Conshohocken,  not  later  than  1913. 
The  cost  of  the  work  is  estimated  at  $250,000. 

According  to  information  received  from 
Philadelphia,  Pa.,  plans  for  the  erection  of 
two  new  bridges  over  the  Philadelphia,  Balti- 
more &  Washington  Railroad,  one  at  72d  St. 
and  one  at  65th  St.,  where  the  old  one  col- 
lapsed some  time  ago,  were  considered  by  the 
members  of  the  63d  St.  and  Woodland  Ave. 
Business  Men's  Association.  The  association 
will  urge  that  Council  take  action  in  connec- 
tion with  the  matter  immediately. 

Texas. 

4*Bids  will  be  received  until  noon,  Dec.  18. 
by  Dan.  C.  Smith,  Jr.,  City  Controller  and 
City  Secretary,  City  Hall,  Houston,  Texas, 
for  the  construction  of  two  reinforced  con- 
crete bridges  over  White  Oak  Bayou  and 
branch  of  the  White  Oak  Bayou.  F.  L.  Dor- 
mant is  City  Engineer. 

®The  Commissioners  Court  of  Gonzales 
County,  Gonzales,  Texas,  has  contracted  for 
the  construction  of'  two  steel  bridges,  one 
over  Peach  and  the  other  over  Denton  Creek, 
on  the  road  leading  from  Gonzales  to  Moul- 
ton.  The  Gonzales  Bridge  &  Iron  Works 
secured  the  contracts. 

The  Commissioners'  Court,  Bonhanv  Texas, 
has  decided  to  erect  five  new  steel  bridges, 
located  as  follows :  Over  Caney  Creek,  at 
Ector;  Bois  d'Arc  Creek,  east  of  Bonham; 
one  near  Ravenna  and  two  in  the  Honey 
Grove  precinct. 

City  Commission  of  Dallas.  Texas,  has 
adopted  a  formal  recommendation  of  Merlin 
St.  as  the  location  for  the  viaduct  which  is 
to  be  erected  over  the  Santa  Fe  Railroad 
tracks  in  South  Dallas. 

According  to  advices  from  Dallas,  Texas, 


the  Attorney  General  has  approved  the  Dal- 
las County  road  and  bridge  bonds  to  the 
amount  of  $300,000. 

Washington. 

•{•Bids  will  be  received  until  Dec.  6  by  the 
County  Auditor,  Port  Angeles,  Wash.,  for 
the  construction  of  a  bridge  spanning  the 
Siebert's  Creek. 

©Commissioners  of  Okanogan  County,  Con- 
conully,  Wash.,  have  awarded  the  contract 
for  the  construction  of  a  new  bridge  over  the 
Okanogan  River  at  Omak  to  the  Graff  Con- 
struction Co.,  Seattle,  Wash.,  at  $-5,000. 

President  E.  T.  Coman,  Spokane.  Wash., 
Chamber  of  Commerce,  has  appointed  a  com- 
mittee consisting  of  A.  F.  McClaine,  J.  C.  M. 
Richards  and  J.  B.  Moore,  to  take  up  with  the 
War  Department  the  building  of  a  bridge 
across  the  Spokane  River  from  a  suitable 
point  to  Fort  George  Wright. 

Wisconsin. 

At  a  recent  meeting  of  the  City  Council, 
New  London,  Wis.,  it  was  decided  to  secure 
plans  from  the  Worden-Allen  Co.,  for  the 
construction  of  a  new  bridge  over  the  Wolf 
River. 

At  a  recent  meeting  of  the  Langlade  County 
Council,  Antigo,  Wis.,  an  appropriation  of 
$2,000  was  made  for  the  construction  of  roads 
and  bridges. 

Canada. 

•J*Bids  will  be  received  until  11  a.  m.,  Dec. 
18,  by  Chairman  of  the  Board  of  Control. 
Winnipeg,  Man.,  for  the  necessary  labor  and 
material  for  the  erection  of  the  substructure 
for  the  new  Osborne  St.  bridge  across  the 
Assiniboine  River.  Plans,  specifications  and 
forms  of  tender  are  on  file  with  the  City  En- 
gineer, 223  James  Ave.  M.  Peterson  is  secre- 
tary of  the  board. 

A  delegation  consisting  of  the  Winnipeg. 
Man.,  Public  Park  Board  and  representative 
councilmen  of  the  Municipality  of  Assiniboia 
recently  met  with  the  Provincial  Public 
Works  Department  and  succeeded  in  securing 
aid  in  constructing  the  proposed  bridge  over 
the  Assiniboine  River  at  a  point  west  of  the 
city  park.  The  Provincial  department  will 
pay  one-third  the  cost. 

The  Great  Northern  Ry.  is  reported  to  be 
considering  the  construction  of  a  viaduct  over 
its  tracks  on  Broadway  to  correspond  with 
the  company's  crossing  on  Hewitt  Ave.,  Ever- 
ett, Wash.  ' 

City  Engineer  Latornell  of  Edmonton,  Alta., 
has  submitted  to  the  City  Commissioners  for 
approval  a  program  of  civic  work  for  the  next 
vear.  The  largest  item  is  the  provision  of 
3,000  for  paving. 
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Arkansas. 

®The  Pollard-Campbell  Dredge  Co.,  Omaha, 
Neb.,  at  13.6  cts.  per  cu.  yd.,  has  been  award- 
ed the  contract  for  450,000  cu.  yds.  of  dredge 
work  for  Stuttgart-Kings  Bayou  Drainage  Dis- 
trict No.  6,  Stuttgart,  Ark.  The  contract  for 
40,000  cu.  yds.  of  excavation  (team  work) 
for  laterals  was  let  to  E.  J.  Hahn,  Little  Rock, 
Ark.,  at  15%  cts.  per  cu.  yd. 

California. 

The  Mexican  government  has  given  permis- 
sion to  the  U.  S.  Department  of  Interior  to 
improve  the  levees  along  the  Colorado  River 
in  Mexico.  Water  from  a  break  in  the  levee 
and  from  Volcano  Lake,  which  is  fed  by  the 
Colorado  River,  threatened  to  overflow  the 
Imperial  Valley  in  California.  The  Mexican 
government  has  given  permission  to  import 
material  free  of  duty. 

Colorado. 

®C.  C.  Gross,  Boulder,  Colo.,  has  been 
awarded  the  contract  at  $6.75  per  lin.  ft.  for 
lining  the  Laramie-Poudre  irrigation  tunnel 
with  concrete.  About  1,457  lin.  ft.  of  tunnel 
are  to  be  lined. 


It  is  stated  that  $1,500,000  of  additional  cap- 
ital is  to  be  secured  from  Denver  capitalists, 
including  William  G.  Evans,  for  hastening  the 
work  of  completing  the  Greeley-Poudre  irri- 
gation system.  It  is  said  if  the  new  plan  is 
approved  by  all  concerned,  more  men  and 
teams  will  be  employed.  The  new  plan  in- 
cludes building  of  the  Stove  reservoir  in  the 
mountains. 

Illinois. 

•f*Bids  will  be  received  until  Dec.  16,  at  the 
office  of  Hiles  &  Simpson,  Edwardsville,  111., 
for  the  construction  of  the  Silver  Creek 
Drainage  District.  H.  J.  Mackinaw  is  Madi- 
son County  Clerk. 

•f*Bids  will  be  received  until  1  p.  m.,  Dec. 
11,  by  the  Commissioners  of  Drainage  Dis- 
trict No.  3,  Mosquito,  Christian  County.  111., 
for  furnishing  the  following  drain  tile :  3,300 
ft.  20-in.  drain  tile,  4.620  ft.  16-in.  drain  tile, 
990  ft.  15-in.  drain  tile,  4,290  ft.  14-in.  drain 
tile,  3,170  ft.  12-in.  drain  tile,  2.285  ft.  10-in. 
drain  tile,  6,660  ft.  8-in.  drain  tile,  870  ft.  7- 
in.  drain  tile,  150  ft.  6-in.  drain  tile.  Also  for 
unloading  from  cars,  hauling  and  distributing 
said  tiles  upon  the  lines  of  work.    Also  for 


trenching  and  laying  said  tiles  and  refilling 
trenches,  as  follows :  20-in.  main,  200  rds., 
average  cut  5.2  ft. ;  16-in.  main,  280  rds.,  aver- 
age cut  6.5  ft.;  15-in.  main,  60  rds.,  average 
cut  7.1  ft. ;  two  14-in.  lines,  260  rds.,  average 
cut  6.2  ft. ;  two  12-in.  lines,  192  rds.,  average 
cut  6.4  ft;  three  10-in.  lines,  138  rds.,  aver- 
age cut  5.7  ft. ;  8-in.  lines,  402  rds.,  aver- 
age cut  5.4  ft. ;  two  7-in.  lines,  52  ids.,  aver- 
age cut  5.4  ft. ;  two  6-in.  lines,  8  rds.,  average 
cut  5.4  ft.  Bids  are  to  be  separate  for  fur- 
nishing, hauling  and  laying  tiles.  Bids  for 
furnishing  and  hauling  the  tiles  to  be  by  the 
foot;  and  for  laying  the  same,  including  re- 
filling, by  the  rod  in  length  and  foot  in  depth. 

Hearing  was  held  at  Oquawka  on  Dec.  4, 
on  the  petition  of  the  Henderson  County 
Drainage  and  Levee  District  No.  1.  It  is  pro- 
posed to  make  the  levee  alongr  the  river  3  ft. 
liigher  than  high  water  mark  and  of  such 
construction  that  an  overflow  will  be  impos- 
sible. 

It  is  stated  that  bids  will  be  asked  shortly 
for  the  construction  of  a  drainage  system  for 
a  private  drainage  district  which  embraces 
about  4,000  acres  of  farm  land  in  Wet  Prairie, 
west  of  Edwardsville.    The  ditch  will  be  about 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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12  ft.  wide.  About  80,000  cu.  yds.  of  earth 
will  be  removed  from  the  county  ditch,  from 
a  point  on  the  tracks  of  the  Alton,  Granite 
and  St.  Louis  Traction  Co.  to  the  McKinley 
System.  A  pump  with  a  12-in.  discharge  will 
be  built  at  the  south  end  of  the  ditch  to  pump 
water  over  the  McKinley  tracks.  Charles  G 
Herget,  St.  Louis,  Mo.,  is  interested. 

Indiana. 

•}>Bids  will  be  received  until  4  p.  m.,  Dec. 
20,  by  H.  Wells,  Drainage  Commissioner, 
Spencer  County,  Newport,  Ind.,  for  the  con- 
struction of  a  drain  with  spurs  in  Ohio,  Grass 
and  Luce  Townships,  Ind. 

^•Bids  will  be  received  until  Dec.  11,  by  A. 
B.  Ireland,  Commissioner  of  Drainage,  at  the 
office  of  the  County  Surveyor,  Logansport, 
Ind.,  for  the  construction  of  the  Robert  H 
Gardner  drain  in  Bethlehem  Township,  Cass 
County,  Ind.  The  main  ditch  is  open  work, 
4  ft.  wide  at  bottom,  4  to  13  ft.  deep,  1%  to 
1  slopes,  requiring  excavation  of  4G.500  cu. 
yds.  The  following  tile  will  be  required  ■ 
1,300  ft.  of  5-in.,  7,500  ft.  of  6-in.,  2  800  ft  of 
8-in.,  4,657  ft.  of  10-in.,  7,460  ft.  of  12-in, 
3,400  ft.  of  15-in.,  2,000  ft.  of  16-in.,  575  ft 
of  18-in.,  2,305  ft.  of  20-in,  1,420  ft.  of  22-in. 
and  828  ft.  of  24-in.  No  railroads  to  cross. 
Soil  is  muck,  sand  and  clay.  Nearest  rail- 
road station  is  3%  miles  from  the  work.  Bids 
for  the  entire  work  must  be  accompanied  by 
certified  check  for  $200. 

Iowa. 

•f-Bids  will  be  received  until  noon,  Dec.  19, 
by  A.  W.  Gaines,  County  Auditor,  Ha  rrison 
Count}',  Logan,  la.,  for  the  following  work 
in  the  Soldier  Valley  Drainage  District,  in 
Harrison  County,  Iowa:  665,000  cu.  yds. 
straight  dredge  work  on  section  one  of  the 
district,  287,000  cu.  yds.  of  small  dredge  or 
team  work  on  Sections  2,  3,  4,  5,  6  and  7  of 
the  district.  The  work  also  contemplates  the 
construction  of  a  concrete  spillway  and  of 
a  dam  across  the  channel  of  the  present  river 
bed.  Plans  and  specifications  may  be  ob- 
tained at  the  office  of  the  undersigned  or 
from  J.  S.  Wattles,  Construction  Engineer, 
Missouri  Valley,  Iowa. 

^•Bids  will  be  received  until  2  p.  m.,  Dec. 
28,  by  C.  O.  Dixon,  Calhoun  County  Auditor. 
Rockwell  City,  la.,  for  the  necessary  labor 
and  material  for  the  construction  of  the  Tile 
Drain  No.  149,  Calhoun  County,  Iowa.,  ac- 
cording to  the  plans  and  specifications  now 
on  file  in  the  office  of  the  County  Auditor  of 
Calhoun   County,  Iowa.     Approximate  num- 


ber of  feet  of  the  different  sizes  of  tile  are 
as  follows :  2,000  ft.  32-in.,  2,500  ft.  28-in.,  1,- 
700  ft.  24-in.,  1,200  ft.  22-in.,  5,900  ft.  20-in., 
1,500  ft.  18-in.,  5,000  ft.  16-in.,  9,400  ft.  15-in., 
2,400  ft.  12-in.,  5,000  ft.  10-in,  4,600  ft  8-in., 
2,700  ft.  6-in.,  1,300  ft.  5-in. 

Minnesota. 

®Bids  were  opened  Nov.  24  by  J.  L.  John- 
son, County  Auditor,  Olivia,  Minn,  for  con- 
structing tile  ditch  No.  48,  Renville  County, 
this  contract  being  awarded  to  Jensen  and 
Chris.  Crum  at  $15,936.  The  work  includes 
one  cement  retaining  wall  at  outlet  and  fur- 
nishing and  laying  the  following  hard  burned 
clay  tile  of  standard  make :  lateral  No.  1,  3,365 
ft.  of  6-in.  tile  laid  average  depth  of  4.56  ft. : 
main  ditch,  station  231x85  to  223  an  open 
ditch  476  yds.  excavation;  station  223  to  206, 
20-in.  2d  grade  sewer  tile  laid  average  depth 
of  7.1  ft;  station  206  to  161.  20-in.  hard 
burned  clay  tile  laid  average  depth  of  11.6  ft. ; 
station  161  to  84,  18-in.  tile  laid  average  depth 
of  12  ft. ;  station  84  to  60,  14-in.  tile  laid  aver- 
age depth  of  7.7  ft;  station  60  to  0.  12-in. 
tile  laid  average  depth  of  5.3  ft.  Cubic  yds. 
to  be  removed,  18,099.07. 

Missouri. 

4*Bids  will  be  received  at  1  p.  m„  Dec.  14, 
by  L.  E.  Thrupp,  Engineer,  at  the  courthouse, 
Caruthersville,  Pemiscot  County,  Mo,  for 
sale  of  the  contracts  or  the  work  of  the  con- 
struction of  the  ditch,  laterals  and  improve- 
ments of  Drainage  District  No.  9,  of  Pemi- 
scot Countv,  Missouri.  First  division — Lat- 
eral No.  1,  from  station  0  to  station  170;  lat- 
eral No.  2,  from  station  0  to  station  No.  120; 
lateral  No.  3,  from  station  No.  0  to  station 
109;  lateral  No.  4,  from  station  0  to  station 
80.  This  division  consists  of  47,900  lin.  ft. 
and  110,192  cu.  yds.  of  excavation,  and  is 
considered  team  work.  Second  division — 
Main  ditch,  from  station  0  to  station  379;  lat- 
eral No.  1,  from  station  170  to  station  280; 
lateral  No.  2,  from  station  120  to  station  186; 
lateral  No.  3,  from  station  109  to  station  161; 
lateral  No.  4,  from  station  80  to  station  135; 
lateral  No.  5,  from  station  0  to  station  No. 
68;  cleaning  out  lateral  No.  8  of  Drainage 
District  No.  6.  Widening  the  main  ditch 
of  Ditch  District  No.  6;  extension  of  Drain- 
age District  No.  6  one-half  mile.  This  di- 
vision contains  455,966  cu.  yds.  of  excavation 
and  is  considered  dredge  boat  work.  All  of 
said  work  to  be  completed  within  18  months 
from  January  1,  1912,  or  on  or  before  July 
1,    1913,   and    payment   thereof  to  be  made 


when  the  same  is  completed  according  to  con- 
tract and  as  said  work  is  accepted  and  re- 
ceived by  the  said  engineer  of  said  district 
Ohio. 

Commissioners  of  Coshocton  County,  Co 
shocton,  have  decided  to  cut  back  an  island  at 
the  junction  of  the  Walhonding  and  Tuscara- 
was Rivers,  making  the  river  %  mile  longer  in 
order  to  throw  the  current  away  from  the 
bridge  piers  in  Coshocton. 

Oregon. 

The  Waldo  Lake  Irrigation  &  Power  Co. 
has  completed  the  rock  tunnel  to  Waldo  Lake 
at  the  summit  of  the  Cascade  Mountains.  This 
tunnel  is  535  ft.  long  and  allows  the  water  of 
the  lake  to  empty  into  the  North  Fork  of  Sal- 
mon Creek,  which  is  a  tributary  of  the  u-per 
Willamette  River.  After  leaving  the  lake  the 
water  will  flow  down  Salmon  Creek  into  the 
Willamette  River  and  will  be  diverted  from 
that  stream  in  the  vicinity  of  Springfield  and 
Eu  gene.  Work  will  be  started  next  year  on 
the  construction  of  concrete  headgates.  A.  R 
Black,  Coeur  dAlene,  Idaho,  is  interested 

A  $1,000,000  bond  issue  is  to  be  sold,  it  is 
reported,  for  completing  the  irrigation  system 
of  the  Lake  View  Irrigation  &  Power  Co.  Up 
to  the  present  time,  nearly  $1,000,000  has  been 
spent  on  the  Drews  Creek  project  which  is 
now  about  70  per  cent  complete.  In  addition 
to  the  completion  of  the  Drews  project,  con- 
struction work  will  go  forward  in  early  spring 
on  the  Cottonwood  project,  which,  roughly 
estimated,  will  cost  close  to  $750,000.  H.  I. 
Reid,  Colorado  Springs,  Colo,  has  been  mak- 
ing an  inspection  of  the  project  for  the  par- 
ties who  will  underwrite  the  bonds. 

Texas. 

®The  Fowler  Brothers  Land  Co.  has  award- 
ed a  contract  to  Ling  &  Hughes,  San  Antonio, 
Tex,  at  about  $75,000,  for  the  construction 
of  two  dams  across  the  Frio  River  near  Fow- 
lerton,  on  the  International  &  Great  Northern 
R.  R.  The  two  dams  will  form  lakes  which 
will  store  16  miles  of  water  and  supply  water 
sufficient  to  irrigate  between  5,000  and  6.000 
acres  of  land. 

Utah. 

The  South  Willow  Irrigating  Co.  of  Grants- 
yille,  Utah,  proposes  to  construct  a  steel  pipe 
line  to  convey  the  water  of  South  Willow 
Creek  a  distance  of  about  eight  miles,  the 
line  to  be  large  enough  to  carry  all  available 
water.  George  Hammond  is  president  and  O. 
H.  Barrus  secretary  of  the  company. 


WAT  E  R  -  W  O  R  K  S 


Alabama. 

According  to  advices  from  Ashville,  Ala, 
the  work  on  the  Ragland  Water  Power  Co, 
will  begin  about  Jan.  1.  Martin  H.  Lide  of 
Birmingham  is  preparing  plans  and  specifica- 
tions for  the  raising  of  the  dam  and  the  build- 
ing of  a  water  power  plant  at  Lock  4  on  the 
Coosa  River.  The  contract  will  be  let  as 
soon  as  the  engineer  can  submit  the  plans  and 
the  bids  on  the  contract  be  received. 

Arkansas. 

The  city  of  Fort  Smith,  Ark,  contemplates 
constructing  a  new  filtration  plant  and  enlarg- 
ing the  pumping  house  at  an  estimated  cost 
of  $97,000.  The  work  will  include  new  basins, 
new  filters,  new  pump  house  and  machinery ; 
new  intake  in  Potcau  River  y/z  miles  above 
old  one,  backwater  dam  across  I'oteau,  etc. 
Merle  II.  Kccd  is  city  engineer.  Wynkoop 
Ki<r  Nad,  58  Water  Works  building,  Kansas 
City,  Mo.,  is  engineer. 

California. 

•3*1 '<ids  will  be  received  until  H  p.  in,  Dec. 
II  r readvertiscment  of  contract),  by  C. 
R.  McKvcrs,  Town  (  l<rk ,  Kxetcr,  Cal, 
for  furnishing  Hie  necessary  labor  and 
materials  for  the  construction  of  a  complete 


water  works  system.  Sloan  &  Robson,  Ne- 
vada National  Bank  building,  San  Francisco, 
Cal,  are  engineers. 

Colorado. 

A  corps  of  engineers  are  at  work  making 
the  preliminary  surveys  and  estimates  for  the 
installation  of  a  waterworks  system  in  Wray, 
Colo.,  and  as  soon  as  plans  are  completed  the 
question  will  be  submitted  to  the  voters. 

Florida. 

The  citizens  of  Brooksville,  Fla,  have 
voted  to  grant  a  franchise  to  J.  T.  Fuller  of 
I 'mat ilia,  Ha,  for  the  installation  of  a  water 
works  and  electric  light  plant,  with  a  capacity 
of  5o(i.O(i(i  Kals.  The  estimated  cost  is  $100- 
000. 

Georgia. 

•f»Hi(ls  will  be  received  until  noon,  Dec.  '20, 
by  lioyce  Hcklen,  Jr.,  City  Clerk,  Washing- 
ton, Ga,  for  constructing  a  new  power  plant, 
adding  to  the  present  u  atcru  oi  Us  ami  over- 
hauling and  extending  the  present  electric 
light  and  power  transmission  system,  in  the 
city  of  Washington,  Ga,  in  accordance  with 
the  plans  and  specifications  drawn  bv  Wcsting- 
house,  Church,  Kerr  &  Co.,  engineers,  and  now 
on  file  in  the  office  of  the  City  Clerk.  Copies 


of  the  plans  and  specifications  may  be  ob- 
tained from  the  City  Clerk  upon  deposit  of 
$50  with  the  clerk,  which  amount  will  be  re- 
funded upon  the  return  of  such  copies  of 
plans  and  specifications.  The  specifications 
are  divided  into  two  parts — main  and  supple 
mcntary— and  bids  are  desired  as  follows :  (a) 
to  furnish  all  material  and  do  all  construc- 
tion called  for  by  the  plans  and  specifications, 
this  bid  to  be  divided  into  two  parts — one  to 
cover  the  main  specifications  and  the  other  the 
supplementary  specifications.  (b)  This  bid 
shall  cover  construction  of  the  building  and 
foundations  called  for,  but  not  to  include  the 
installation  of  machinery  or  the  construction 
of  transmission  lines,  (c)  This  bid  to  covei 
the  installation  of  all  machinery  and  the  con- 
struction of  all  transmission  lines  as  called  for 
in  the  plans  and  specifications,  but  not  to  in- 
clude the  construction  of  the  building  and 
foundations  for  machinery.  This  bid  shall  have 
separate  bids  called  for  under  the  main  and 
supplementary  part  of  the  specifications. 

Illinois. 

•{•Bids  will  be  received  until  2  p.  m,  Pec 
'I.  by    Board  of   Local   Improvements,  Tie 

mont.  ill,  for  the  construction  of  aporoxi< 

mately  11.500  lin    ft.  of  cast  iron  water  main 
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orm  4  to  8-in.  diameter  with  necessary  ap- 
mrtenances.  Melluish  &  Broyhill,  Blooming- 
on,  111.,  are  engineers.  C.  S.  Stegner  is  Pres- 
cient of  the  Board. 

^•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  11,  for  furnishing,  de- 
livering and  unloading  one  100  horsepower 
portable  boiler  according  to  specifications  on 
file  at  bis  office,  room  406  City  Hall.  Cash  or 
certihed  check  for  $100  must  accompany  pro- 
posal. 

•f«B:.ds  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  12,  for  furnishing  all  ma- 
terial, labor,  etc.,  necessary  to  construct,  de- 
liver and  erect  in  place  at  the  Roseland  pump- 
ing station,  104th  St.  and  Stewart  Ave.,  a  42- 
foot,  100-ton,  track  scale  according  to  plans 
and  specifications  on  file  at  his  office.  Cash 
or  certified  check  for  $100  must  accompany 
proposal. 

•|»Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works  Chicago,  111., 
until  11  a.  m.,  Dec'  14,  for  furnishing  and 
delivering  to  various  pumping  stations  com- 
pound rubber  valves  within  25  per  cent  more 
or  less  of  the  total  wreight  of  the  following 
quantities,  1,500  1%  ins.  diameter,  %  in.  thick, 
11-16  and  %  in.  holes;  3,000  2%,  3  and  3% 
ins.  in  diameter,  %  in.  thick,  9-16  and  % 
in.  holes ;  1,200  3%  ins.  in  diameter,  11-16  ins. 
thick,  15-16  in.  holes:  700  3%  and  3%  ins. 
in  diameter,  %  ins.  thick,  %  in.  holes;  700 
3%  ins.  in  diameter,  1 3-16  in.  boles ;  600  4 
ins.  in  diameter,  %  in.  thick,  11-16  in.  holes; 
800  4  ins.  in  diameter,  94  in.  and  1  in.  thick, 
%,  11-32  and  1  in.  holes;  400  4%  ins.  in  diam- 
eter, %  in.  in  diameter,  H/i  in.  holes;  300  5 
ins.  in  diameter,  %  in.  thick,  13-16  in.  holes; 
150  condenser  pump  valves,  5%  ins.  in  diam- 
eter, %  in.  thick  and  1%  in.  holes;  250  con- 
denser pump  valves,  6%  ins.  in  diameter,  % 
in.  thick  and  1%  in.  holes.  Cash  or  certified 
check  for  $200  must  accompany  pro- 
posal. All  valves  to  be  guaranteed  for  a  pe- 
riod of  not  less  than  twelve  months. 

®The  Board  of  Local  Improvements  of  Jer- 
seyville,  111.,  has  let  the  contract  for  a  water 
main  on  South  Lafayette  St.,  and  Andrew 
Ave.,  to  Heirsch  &  Micotto  of  St.  Louis,  Mo., 
at  $.75  per  ft.,  for  6-in.  pipe  and  $.60  per  ft., 
for  4-in.  pipe. 

The  village  of  Melvin,  111.,  is  offering  wa- 
terworks bonds  for  sale  for  the  purpose  of 
installing  a  waterworks  system.  Franc 
Thompson  of  Paxton,  111.,  is  Village  Attorney. 

The  citizens  of  Georgetown,  111.,  are  agitat- 
ing the  installation  of  a  waterworks  plant  next 
summer. 

It  is  reported  the  recently  incorporated  St. 
Clair  County  Water  Co.,  will  shortly  ask  the 
city  of  East  St.  Louis,  111.,  for  a  franchise 
to  lay  water  mains  in  that  city  and  supply 
the  city  with  water.  The  incorporators  are: 
J.  F.  McGowan  of  East  St.  Louis,  John 
B.  Downman  of  4386  Laclede  Ave.,  St.  Louis, 
Mo.,  P.  W.  Page  of  St.  Louis,  and  James  D. 
Houseman  of  St.  Louis. 

Indiana. 

•f*Bids  will  be  received  until  8  p.  m.,  Dec. 
15,  by  Board  of  Trustees  of  the  town  of  Ben- 
nington, Ind.,  for  the  purchase  of  20  $1,000 
25-year  6  per  cent  water  bonds.  Jesse  Sipes 
is  Town  Clerk. 

The  City  Council  of  Hartford,  Ind.,  con- 
templates installing  a  producer  gas  plant  to 
operate  the  waterworks  plant  in  place  of  the 
present  steam  plant.  The  plant  together  with 
a  proposed  stand  pipe,  would  cost  between 
$10,000  and  $12,000.  Isaac  Waters  is  Supt. 
of  Waterworks. 

Kentucky. 

Bonds  to  the  amount  of  $75,000  have  been 
issued  by  the  city  of  Russell,  Ky.,  for  the 
construction  of  a  waterworks  system. 

Bonds  have  been  voted  by  the  citizens  of 
Corbin,  Ky.,  for  the  purpose  of  installing  a 
waterworks  system. 

Louisiana. 

The  Town  Council  of  Rayville,  La.,  has 
employed  Civil  Engineer  W.  H.  Wright  to 


make  a  map  of  the  town,  and  make  an 
estimate  of  the  probable  cost  of  putting  in 
waterworks,  electric  lights  and  sewerage.  A 
bond  issue  will  be  voted  upon  shortly  for  these 
improvements. 

Maryland. 

The  Water  Board  of  Baltimore,  Md.,  has 
decided  to  proceed  at  once  with  plans  for 
the  construction  of  a  dam  186  ft.  high,  2,100 
ft.  north  of  the  present  Loch  Raven  dam. 
The  cost  will  be  between  $400,000  and  $500,000, 
and  it  will  have  a  capacity  of  2,000,000,000 
gals.  The  foundation  will  be  strong  enough 
to  support  a  dam  at  an  elevation  of  275  ft., 
with  a  capacity  of  65,000,000,000  gals.,  should 
it  become  necessary  to  increase  the  city's  wa- 
ter supply  to  that  extent.  Bids  will  be  asked 
on  solid  or  hollow  concrete  construction. 
Plans  and  specifications  are  now  being  pre- 
pared by  Engineer  Whitman. 

Mississippi. 

®Long  &  Lewis  of  Bessemer,  Ala.,  have  been 
awarded  the  contract  by  the  city  of  Amory. 
Miss.,  for  the  installation  of  a  water  works, 
to  cost  approximately  $50,000.  The  work  will 
include  one  elevated  tank  with  maximum 
head  of  150  ft.  100,000  gals,  capacity;  2,500- 
gals.-per-minute  motor-driven  pumps ;  one  air- 
lift system;  approximately  five  miles  of  mains, 
4  to  10  ins.  in  diameter;  deep  wells;  58  fire 
hydrants,  valves  and  valve  boxes.  Solomen- 
Norcross  Co.,  Candler  building.,  Atlanta.,  Ga., 
is  engineer. 

Minnesota. 

4*Bids  will  be  received  until  7  :30  p.  m.,  Dec. 
8  by  H.  N.  Knott,  City  Clerk,  Minneapolis, 
Minn.,  for  furnishing  the  city  of  Minneapolis 
with  one  or  two  automobile  pumping  engines. 

Missouri. 

®The  City  Council  of  Pacific,  Mo.,  has 
awarded  the  contract  for  the  installation  of 
a  new  waterworks  system  to  James  A.  Pren- 
dle  of  Montgomery  City,  Mo.,  for  $12,940. 
This  contract  does  not  include  engines,  pumps, 
hose,  etc.,  which  will  make  the  total  cost  of 
the  plant  about  $15,000.  Work  will  be  com- 
menced about  Jan.  1.  Bids  were  opened  Nov. 
27.  Fuller-Coult  Co.,  Chemical  Bldg.,  St. 
Louis,  Mo.,  are  engineers. 

Consulting  Engineers  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City,  Mo.,  are  com- 
pleting a  report  on  the  proposed  purchase  of 
the  present  waterworks  plant  in  the  city  of 
Maryville,  Mo.,  by  that  city. 

Nebraska. 

4*Bids  will  be  received  until  Dec.  18,  by 
City  of  Tecumseh,  Nebr.,  for  the  improve- 
ment of  the  water  service  by  constructing  a 
new  concrete  reservoir  and  sewer  mains.  The 
cost  of  the  work  is  estimated  at  about  $29,500. 
New  York. 

Consulting  Engineer  Allen  Hazen,  103  Park 
Ave.,  New  York  City,  has  been  engaged  by 
the  city  of  Yonkers,  N.  Y.,  to  assist  City 
Engineer  S.  L.  Cooper  and  Edward  Peene, 
Supt.  of  Water  Works,  in  the  preparation  of 
plans  and  specifications  for  the  construction 
of  two  filter  beds  and  a  100,000,000-gal.  pump. 

The  citizens  of  Argyle,  N.  Y.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $12,500  for  the  construction  of  a 
waterworks  system. 

Plans  are  being  prepared  by  R.  A.  Dyer, 
Jr.,  Asst.  Gen.  Mgr.,  of  the  Rochester,  Syra 
cuse  &  Eastern  R.  R.  Co.,  Syracuse,  N.  Y., 
for  the  construction  by  that  company,  of  a 
new  pumping  station  at  Lyons,  N.  Y. 

Ohio. 

®The  contract  for  new  pumping  machinery 
for  the  Sebring  Water  Co.,  Sebring,  O.,  has 
been  awarded  to  the  Harris  Pump  &  Supply 
Co.,  of  Pittsburg,  Pa.  Chester  &  Fleming, 
Pittsburg,  Pa.,  are  consulting  engineers  for 
the  work. 

Recommendations  have  been  made  by  Dis- 
tribution Supt.  Hiller  of  Cincinnati,  O.,  to 
Waterworks  Supt.  Laidlaw,  for  the  laying  of 
several  important  lines  of  new  water  mains 
to  give  certain  districts  better  fire  protection 
and  increased  water  pressure,  and  insuring  a 


bigger  supply  to  the  high  district  and  to  the 
Western  Hills  pumping  station.  It  is  also 
recommended  that  all  3  and  4-in.  mains  in 
the  down-town  district  be  replaced  by  new 
mains  of  larger  capacity. 

A  special  election  is  to  be  held  in  Akron. 
O.,  on  Dec.  5,  for  the  purpose  of  voting  on 
the  proposition  to  issue  bonds  to  the  amount 
of  $815,000  for  the  purpose  of  purchasing  the 
property  of  the  Akron  Water  Works  Co. 

The  council  committee  on  public  works  of 
the  City  Council,  Cleveland,  O.,  held  a  meet- 
ing on  Dec.  1,  to  discuss  the  $1,500,000  water 
filtration  project. 

The  mayor  of  Dayton,  O.,  has  suggested  to 
the  City  Council  the  authorizing  of  a  bond 
issue  to  cover  the  cost  of  the  right  of  way 
for  the  36-in.  main  of  the  water  department, 
to  extend  from  the  recently  acquired  East 
Dayton  property  near  the  Erie  railway  bridge 
to  the  Keowee  St.  pumping  station. 

The  City  Council  of  Dayton,  O.,  has  author- 
ized a  bond  issue  in  the  sum  of  $9,000  for  the 
acquirement  of  right  of  wav  for  the  conduits 
of  the  waterworks  extension. 

The  city  of  Coshocton,  O.,  has  sold  bonds 
to  the  amount  of  $20,000  for  waterworks  im- 
provements to  Weil,  Roth  &  Co.,  of  Cincin- 
nati. 

Oklahoma. 

»J*Bids  will  be  received  until  8  p.  m.,  Dec. 
15,  by  Board  of  Trustees,  Bennington,  Okla., 
for  furnishing  all  labor  and  materials  for  the 
construction  of  a  waterworks  system  for  said 
town.  The  system  will  include  all  necessary 
pumping  equipment,  tank  and  tower,  about 
3,300  ft.  of  6-in.  C.  I.  class  A  pipe,  2,400  ft. 
6-in.  C.  I.  class  B  pipe,  9,000  ft.  4-in.  C.  I 
class  A  pipe,  14  hydrants  and  all  necessary 
specials.  Copies  of  plans,  specifications  and 
forms  of  proposals  and  contracts  may  be  had 
from  the  town  clerk  or  Nagel  &  Paterson. 
Muskogee,  Okla.,  engineers. 

®The  Board  of  Town  Trustees  of  Braggs. 
Okla.,  has  awarded  the  contract  for  the  con- 
struction of  a  system  of  waterworks  to  the 
N.  S.  Sherman  Machine  &  Iron  Works  of 
Oklahoma  City,  Okla.,  for  the  sum  of  $17,702. 
Other  bidders  were :  J.  S.  Terry  Construc- 
tion Co.,  Poteau,  Okla.,  $18,425;  Oklahoma 
Engineering  Co.,  Oklahoma  Citv,  $19,440,  and 
Hoff  &  Williams  of  Muskogee,  Okla.,  $20,176. 
T.  A.  Scott  is  President  of  the  Town  Trustees. 
Winters  &  Dove,  810  First  Nat.  Bank  Bldg.. 
Fort  Smith,  Ark.,  are  engineers. 

The  citizens  of  Wprthington,  Okla.,  at  a 
recent  election  voted  'the  issuance  of  bonds 
to  the  amount  of  $20,000  for  the  installation 
of  a  waterworks  system. 

Consulting  Engineer  W.  E.  Blackwell,  Af- 
ton,  Okla.,  is  preparing  plans  and  specifica- 
tions for  the  extension  and  improvement  of 
the  present  waterworks  system  of  that  city. 
The  estimated  cost  is  $10,000. 

Oregon. 

•J*Bids  will  be  received  until  Dec.  12,  it  is 
reported,  bv  Frank  D.  Dodge,  Supt.  Water 
Board,  Portland,  Ore.,  for  30,000  tons  of  cast 
iron  water  pipe  and  special  castings.  Specifica- 
tions may  be  had  of  D.  D.  Clarke,  engineer 
of  the  Water  Board. 

The  Water  Board  of  Portland,  Ore.,  has 
advertised  for  bids  for  furnishing  the  depart- 
ment with  12,500  tons  of  cast  iron  mains  from 
6  to  20  in.  in  diameter  and  500  tons  of  special 
castings.  This  will  cost  approximately  $412,- 
000.  The  successful  bidder  will  be  required 
to  begin  the  delivery  of  the  pipe  early  in  the 
spring.  The  Board  has  also  recommended 
the  City  Council  to  sell  $500,000  additional 
water  bonds  to  meet  the  expenses  of  the  pro- 
posed extensions  of  the  city  water  system. 

It  is  expected  that  final  agreements  between 
the  city  of  Springfield,  Ore.,  and  the  Oregon 
Power  Co.,  will  be  reached  shortly,  which 
will  mean  the  immediate  construction  of  a 
waterworks  system  and  enlarging  of  present 
reservoir. 

Pennsylvania. 

The  Pennsylvania  State  Water  Supply  Com- 
mission, Harrisburg,  has  approved  the  appli- 
cation of  the  Board  of  Public  Works  of  that 
city  for  permission  to  construct  the  dam  in 
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the  Susquehanna  River.  The  citizens  at  the 
last  February  election  voted  the  issuance  of 
bonds  to  the  amount  of  $65,000  for  the  con- 
struction of  the  dam.  M.  B.  Cowden  is  City 
Engineer  of  Harrisburg. 

At  a  recent  election  the  voters  of  Bristol, 
Pa.,  voted  in  favor  of  the  purchase  of  the 
Bristol  Water  Co.'s  plant.  The  Borough 
Council  will  probably  authorize  the  issuance 
of  $110,000  in  bonds  for  the  purpose. 

South  Carolina. 

•{•Bids  will  be  received  until  4  p.  m.,  Dec. 
20,  by  L.  Lee,  Chairman,  Board  of  Public 
Works,  Kingstree,  S.  C,  for  about  4  miles  of 
cast-iron  pipe,  8  tons  specials,  46  fire  hydrants, 
valves,  valve  boxes,  etc. ;  brick  pumping  sta- 
tion, steam  boilers,  general  service  pumps, 
steel  tank  and  tower,  brick  reservoir  and  deep 
wells. 

Tennessee. 

Bonds  to  the  amount  of  $30,000  are  reported 
to  have  been  voted  by  the  city  of  Cookeville. 
Tenn.,  for  the  purpose  of  extending  and 
improving  the  waterworks  and  electric  light 
plants. 

Texas. 

®The  City  Council  of  Cuero,  Tex.,  has 
awarded  the  contract  for  the  sinking  of  a  new 
well  to  J.  W.  Brown  of  Nixon,  Tex.,  for  $2 
for  the  first  1,000  ft.,  and  $3  for  each  addi- 
tional foot.  The  well  will  be  9%  ins.  in  size 
at  completion. 

®The  Board  of  Water  Commissioners  of 
Temple,  Tex.,  has  awarded  a  contract  for  a 
duplicate  pump  at  the  city  pumping  station 
to  the  Allis-Chalmers  Co.,  of  Milwaukee,  Wis. 
The  pump  will  cost  $12,690  and  will  have  a 
capacity  of  3,000,000  gals,  in  24  hours  at  44 
revolutions,  or  4,000,000  gals,  at  53  revolu- 
tions. 

The  City  Council  of  Cleburne,  Tex.,  has 
ordered  a  bond  election  for  Dec.  30  for  $128,- 
000,  for  the  purpose  of  purchasing  the  water- 
works svstem  from  the  bondholders  and  cer- 
tificate holders,  and  $50,000  for  the  purpose 
of  equipping  and  maintaining  the  system. 

Water  Commissioner  Nelms  of  Dallas,  Tex., 
has  submitted  a  proposition  to  the  Park  Board 
for  putting  down  a  Trinity  well  at  Fair  Park 
at  an  estimated  cost  of  between  $25,000  and 
$27,000. 

The   city  of   Dallas,   Tex.,   has  purchased 


49.14  acres  of  land  about  a  mile  north  of 
Carrollton,  to  be  the  site  for  the  new  dam  on 
Elm  Fork  of  the  Trinity  River.  Specifica- 
tions are  being  prepared  from  surveys  and 
borings  made  by  Asst.  City  Engineer  J.  M. 
Young  for  the  new  dam.  This  dam  will  hold 
about  600,000,000  gals,  of  water. 

Utah. 

Bids  have  been  asked  by  the  City  Council  of 
Collinston,  Utah,  for  the  sinking  of  two  more 
bored  wells  for  the  use  of  the  city's  water 
plant. 

Vermont. 

The  Board  of  Aldermen  of  Rutland,  Vt, 
has  secured  the  services  of  H.  K.  Barrows 
of  Boston,  Mass.,  to  look  over  the  water  shed, 
especially  in  reference  to  the  feasibility  of 
a  site  proposed  by  the  committee  for  a  new 
reservoir.  It  is  proposed  to  construct  a  reser- 
voir of  30,000,000-gal.  capacity.  P.  W.  Clem- 
ent is  Mayor. 

Washington. 

®W.  H.  Mitchell  of  Seattle,  Wash.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  Asotin,  Wash.,  for  the  laying  of  water 
mains  and  constructing  a  reservoir  in  con- 
nection with  the  installation  of  a  waterworks 
svstem,  for  $23,480.  Bids  were  opened  Oct. 
12. 

The  city  of  Spokane,  Wash.,  proposes  to 
lay  high-pressure  water  mains  in  a  special 
improvement  district,  in  the  business  section, 
at  an  estimated  cost  of  $200,000. 

Advices  from  Chelan,  Wash.,  state  that  the 
Great  Northern  Railroad  has  a  force  of  10 
men  under  the  direction  of  C.  M.  Johnson, 
prospecting  sites  for  a  dam  across  the  Chelan 
River.  It  is  proposed  to  erect  a  200  ft.  con- 
crete dam. 

Bids  have  been  received  by  the  Board  of 
Public  Works  of  Seattle,  Wash.,  for  the  fur- 
nishing of  20,000  ft.  of  2%-in.  hose  for  use 
in  the  fire  department.  The  contract  has  not 
been  awarded. 

West  Virginia. 

It  is  reported  that  the  City  and  Elm  Grove 
Railroad  Co.,  Wheeling,  W.  Va.,  will  soon 
let  a  contract  for  the  reconstruction  of  its 
suburban  water  system.  The  work  will  in- 
clude the  laying  of  four  miles  of  pipe  and 


the  construction  of  a  3,000, 000-gal.  pumping 

station. 

The  White  Sulphur  Springs  Water  Co.,| 
White  Sulphur  Springs,  W.  Va.,  has  been  in- 
corporated with  a  capital  stock  of  $50,000. 
The  incorporators  are:  W.  A.  Martin,  L.  M. 
Rowan  and  W.  B.  Hines  of  White  Sulphur , 
Springs;  Henry  Gilmer,  Lewisburg,  W.  Va., 
and  O.  A.  Price  of  Ronceverte,  W.  Va. 

Wisconsin. 

Engineer  S.  G.  Gilman  is  preparing  plans 
for  the  construction  of  the  proposed  water- 
works system  for  the  city  of  Durand.  Wis. 
The  engineer  will  superintend  the  construc- 
tion work. 

Canada. 

•{•Bids  will  be  received  until  Dec.  15,  by 
City  Council,  Victoria,  B.  C,  for  the  construc- 
tion of  the  Sooke  Lake  Water  system.  The 
estimated  cost  of  the  work  is  $1,500,000.  Wynn 
Meridith,  Victoria,  B.  C.  is  consulting  en- 
gineer. 

•{•Bids  will  be  received  until  noon.  Dec. 
20,  by  City  Clerk,  Quebec,  Can.,  for  the  fol- 
lowing for  the  new  water  works  in  accord- 
ance with  the  estimate  of  T.  A.  Jardine  For- 
rester, Consulting  Engineer,  City  Hall,  Que- 
bec. 1.  44  and  40-in.  diameter  cast  iron  pipes, 
specials,  valves,  etc.  2.  44  and  40-in.  diam- 
eter steel  pipes,  specials,  valves,  etc.  3.  Load- 
ing and  transporting  from  railway  depot  or 
wharves,  Quebec,  Canada,  of  all  the  pipes, 
valves,  etc.  4.  Trenching,  filling,  laying  and 
jointing  of  the  whole  pipe  line.  5.  The  tend- 
erer may  also  tender  for  carrying  out  all  the 
work  comprised  in  Nos.  1,  3  and  4  "en  bloc." 
6.  The  tenderer  can  also  tender  for  carry- 
ing out  all  the  work  comprised  in  Nos.  2,  3 
and  4  "en  bloc."  The  pipes,  etc.,  shall  be  de- 
livered free  on  cars,  or  on  the  wharves  in 
the  city. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
18,  by  Chairman  Board  of  Control,  Winnipeg, 
Man.,  for  supplying  cast  iron  required  for  ex- 
tension of  the  Fire  Service  Water  Works 
system.  M.  Peterson  is  secretary  of  the 
board. 

®D.  L.  Brown  of  Sudbury,  Ont,  has  been 
awarded  the  contract  by  the  Town  Council 
of  that  town,  for  the  construction  of  a  pump- 
ing station  at  $4,750.  Chipman  &  Powers  of 
Toronto,  Ont,  are  consulting  engineers.  Bids 
were  opened  Nov.  16. 
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California. 

A  mass  meeting  was  recently  held  in  Long 
Beach,  Cal.,  for  the  purpose  of  discussing 
the  proposed  bond  issue  for  the  installment  of 
a  proper  sewer  system  in  that  portion  of  the 
city  not  now  supplied  and  for  the  repair  of 
the  Pine  Ave.  pier.  Bonds  to  the  amount  of 
$185,000  will  be  voted  upon. 

It  is  probable  that  another  election  will  be 
called  in  Hemet,  Cal.,  shortly  for  the  pur- 
pose "f  voting  again  on  the  issuance  of  bonds 
for  the  installation  of  a  sewer  system. 

Georgia. 

An  election  will  be  held  in  the  city  of  Mc- 
Donough,  Ga.,  on  Dec.  II  for  tin  purpose  of 
deciding  whether  or  not  bonds  shall  be  is- 
sued in  the  sum  of  $18,000,  for  the  installa 
tion  of  a  sewer  system. 

Florida. 

A  mass  meeting  was  recently  held  by  (ill 
zens  of  St.  Augustine,  Ma.,  for  the  purpose 
«,j  di  eussiiiK  the  proposed  special  election  I" 
be  held  "ii  Dec.  12,  to  decide  whether  pr  ii"i 
bondl  shall  be  issued  for  the  installation  of 
a  sewerage  system.  Citizens  arc  in  favor  of 
the  proposition. 

Illinois. 

•(•Hid     will   be   received   by  tile    Board  of 

Local  Improvements,  Chicago,  til..  E.  J. 
Glai  kin,  Secy.,  until  II  a.  m .  !><•<■  1 1,  rot  fur 


dishing  material,  labor,  etc.,  necessary  to  con- 
struct sewers  in  the  following  streets : 


Length. 

1  Hametei 

Cut. 

Street. 

Ft. 

Ft. 

Ft. 

W.  47th 

•>* 

12.0 

W.  -17th 

St  

335 

IV* 

11.5 

W.  47th 

St  

645 

1 

10.5 

W.  47th 

pl  

1% 

10.0 

W.  47  th 

pl  

645 

1 

9.0 

W.  18th 

St   

325 

IV* 

11  .(i 

W.  isth 

St  

.  .   ,  645 

1 

8.5 

W.  18tta 

pl  

380 

2* 

12.:. 

W.  48th 

pl  

325 

IV* 

ll.o 

W.  4Sth 

pl  

640 

1 

10.0 

iy4 

10.5 

(9th  st 

602 

1 

10.5 

Allev  K. 

<>t  Western 

ave.  335 

IV* 

1  Id 

Allej  K 

.if  Western 

ave.  345 

1 

9.0 

Alle>  K. 

ol  Western  ;ive.  Ii70 

11.5 

Mth  pi 

  600 

• 1 1 

9.5 

74th  pl. 

  470 

1 

9.5 

340 

1 

7.0 

Waller  : 

ve  

  670 

IV* 



670 

1 

8.5 

Tl  ClllDllI 

500 

1% 

13.11 

Treroont 

ave  

 1,11(111 

1 

10.6 

l,eu\  III 

st  

 1.040 

g%* 

11.6 

I.ciivlll 

670 

in.:. 

•Double  rlliK  brick.     1 1  >oiible  strnluhl  pipe. 

®John  lleggic  "f  Juliet,  111  .  has  been  award 
cd  the  contract  by  the  Hoard  ..I   Local  lm 
provements  <>f  the  village  ..I    Hlainlicld,  111., 
1.. 1  the  installation  of  a  sewer  system  at  $22, 
023.    Other  bidders  were:    [antes  llealy,  Chi 
CagO.   III..  $26,NH0;  Ottawa  Construction  Co., 
$'_'.'i.hl'7.  and  William  Moran  ot  Juliet,  $23,965, 
1 1   1 )  I  [nllet  "i  Ann. ra,  III.,  is  Engim  <  r 

'•'Tin-    Hoard    of    Local    Improvements  of 


Bloomington,  111.,  has  awarded  the  contract 
for  the  extension  of  the  Orchard  Lane  sewer 
to  Pat  McDonald  for  $4,14!'.  [ra  D.  Lain 
bid  $4.26!)  on  the  work. 

®Merz  &  Son  of  Salem.  111.,  have  been 
awarded  the  contract  for  supplying  the 
courthouse  at  Salem  with  water,  and  instal- 
ling a  sewerage  plant,  for  $1,200. 

®The  Hoard  of  Local  Improvements  of 
Belleville,  111.,  has  awarded  the  contract  for 
the  McKenzie  Place  sewer  district  to  Hoeff- 
ken  Hros.,  of  Belleville,  for  $31,756.  The 
sewer  will  be  about  4%  miles  in  length,  and 
will  take  in  all  of  McKenzie  Place.  Washing- 
ton Place  and  a  part  of  Oakland  addition. 
The  contract  includes  a  septic  tank.  Other 
bidders  were:  Reeb  Bros.'  Construction  Co.. 
$:i7.5(i<).  and  II.  C.  Gass,  $37,096. 

The    Public    Improvement    Association  ot 
I'lano,    111.  plans  to   make  all  arrangements 
and  let  contracts  by  April  I,  1912,  for  the  in 
stallalion  of  a  sewer  system. 

The  Geary,  White.  Newman  Co.,  of  Chi- 
cago. 111.  at  $3,464,  submitted  the  lowest  bid 
in  the  City  Council  of  Kenosha.  Wis.,  for 
the  construction  of  a  receiving  well  for  the 
trunk  sewer.  Carroll  Bros.,  of  Chicago,  bid 
$3,925  on  the  work.  The  City  Kngineer  esti- 
mated the  cust  of  the  work  at  $1,250,  and  it 
is  probable  the  Council  will  order  a  re  ad 

\  ertisement. 

The  Hoard  ..f  Local  Improvements  of  Lin- 
coln, III.  has  adopted  a  resolution  providing 


•J-  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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for  the  construction  of  a  sewer  on  Ninth 
St.  It  is  also  proposed  to  construct  a  sewer 
on  Seventh  St. 

The  Marquette  Construction  Co.,  184  W. 
Washington  St.,  Chicago,  111.,  has  submitted 
a  bid  of  $132,088  to  the  Board  of  Local  Im- 
provements of  Glen  Ellyn,  111.,  for  construct- 
ing approximately  20  miles  of  sewers  with  a 
concrete  nitration  plant.  The  Aetna  Engi- 
neering Bureau,  17  N.  LaSalle  St.,  Chicago, 
111  is  in  charge  of  the  work.  Bids  were 
opened  Dec.  1.  Complete  notice  of  the  work 
appeared  in  our  Nov.  22  issue. 

Following  is  the  low  bid  submitted  to  L,.  £L. 
McGann,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  and  delivering 
10  000  lbs.  of  No.  1  red  scrap  brass  to  the 
water  works  shops,  2304  S.  Ashland  Aye. 
Great  Western  Smelting  &  Refining  Co  41st 
St.  and  Lowe  Ave.,  Chicago,  $0,101-3  per 
lb.    Bids  opened  Nov.  21.  .  ■■ 

Following  are  the  low  bids  submitted  to 
L  E  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  the  city 
with  tug  service  during  the  winter  season  as 
may  be  required:  Dunham  Towing  and 
Wrecking  Co..  200  S.  Water  St.,  Chicago, 
Turs  Indiana  or  Wm.  A.  Fields,  at  $1,800  per 
month  and  extra  tug  service  at  $7  00  per  hour 
for  any  tug  owned  by  the  bidders.  Bids 
opened  Nov.  25. 

Indiana. 

The  City  Engineer  of  Columbus.  Ind.,  has 
been  instructed  by  the  City  Council  to  make 
changes  in  the  plans  and  specifications  pro- 
viding for  the  construction  of  the  proposed 
Maple  Grove  sewer,  to  include  more  terri- 
tory    W.  H.  Rights  is  Citv  Engineer. 

The  Board  of  Public  Works  of  Terre 
Haute,  Ind.,  has  ordered  City  Engineer  Rob- 
ert M.  Burns  to  take  new  elevations  and  pre- 
pare new  estimates  of  the  cost  of  the  re- 
maining 22  sewers  of  the  proposed  sewer  sys- 
tem. ,       T    J  1 

The  City  Council  of  Newcastle,  Ind..  has 
adopted  the  recommendation  of  the  Board 
of  PubHc  Works  for  the  construction  of 
sewers  in  Cherry  St.,  Southern  Ave.,  South 
0th  St.  and  Black  Road. 

No  contracts  have  been  awarded  by  the 
Board  of  Public  Works  of  New  Albany,  Ind., 
for  the  construction  of  a  new  sewer  from  a 
point  in  Vincennes  St..  near  Charlestown 
\ve  900  ft.  long,  for  which  bids  were 
opened  Nov.  30.  It  is  probable  the  work  will 
be  re-advertised  in  the  spring. 

Iowa. 

4«Bids  will  be  received  until  Dec.  7  by  City 
Council,  Dubuque,  la.,  for  the  construction 
of  a  sanitary  sewer  system  in  Kauffman  Ave. 
The  sewer  will  be  constructed  of  8-in.  tile 
pipe. 

Kansas. 

®The  Citv  Council  of  Fort  Scott,  Kans., 
has  awarded  the  contract  for  the  construc- 
tion of  the  Plaza  district  sewer  to  Thogmar- 
tin  &  Gardiner  at  the  following  prices  :  $0.24  k 
for  laying  8-in.  sewer  pipe,  $0.90  for  each 
9-in  "Y,"  $27.50  for  each  manhole,  $5  for 
each  lamphole,  $0.60  per  cu.  yd.  for  excava- 
tion of  dirt  and  $3.90  for  rock. 

Minnesota. 

The  City  Council  of  Stillwater,  Minn.,  has 
ordered  sewer  outlets  for  both  the  South 
and  North  hills.  Citv  Engineer  L.  W.  Clarke 
has  estimated  the  cost  of  constructing  an 
outlet  for  the  South  hill  at  $12,040. 

The  Board  of  Public  Works  of  Duluth, 
Minn.,  has  favored  the  petition  of  L.  S.  &  S. 
Loeb  Co.,  and  others,  for  the  construction  ot 
a  sanitary  sewer  on  Cooke  St.,  from  43d  Ave., 
east  to  a  point  200  ft.  east  of  46th  Ave.  east, 
where  it  will  connect  with  the  present  sanitary 
sewer.    The  cost  will  be  about  $2,149. 

Missouri. 

•J«Bids  will  be  received  until  Jan.  15,  it  is 
said,  by  J.  H.  Langston,  City  Clerk,  Spring- 
field, Mo.,  for  the  necessary  labor  for  the 
construction  of  sewers  at  outlets  by  providing 
adequate  means  of  treating  and  reducing  sew- 
age;  disposal  plant  to  be  constructed  of  re 


in  forced  concrete  with  necessary  devices  for 
sanitary  reduction  and  treatment  of  sewage, 
and  for  controlling  and  regulating  distribution 
of  sewage  treated,  with  all  necessary  connec- 
tions to  present  outlets,  and  to  be  fitted  with 
discharge  devices  and  pipe  connections  after 
sewage  has  been  treated;  bids  accompanied  by 
detailed  plans  and  specifications  of  disposal 
plant.    Robert  E.  Lee  is  Mayor. 

City  Engineer  Smiley  of  Hannibal,  Mo., 
has  reported  to  the  City  Council  that  the  es- 
timated cost  of  the  proposed  Palmyra  Ave. 
sewer  would  be  about  $37,500.  It  is  proposed 
to  make  a  public  sewer  of  the  O'Mara  branch 
by  adverting  it  and  extending  the  sewer  from 
the  river  to  Grand  Ave. 

Plans  are  being  prepared  by  Engineer  F. 
T.  Learning  for  the  construction  of  storm 
and  sanitary  sewers  and  disposal  plant,  to 
cost  between  $75,000  and  $100,000,  for  the 
city  of  Sedalia,  Mo.  The  contracts  for  this 
work  will  be  let  about  May  1,  1912. 

The  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  adopted  plans  and  specifica- 
tions and  form  of  contract  for  the  construc- 
tion of  sewers  in  Manchester  Road  Sewer 
District  No.  4.  Wm.  T.  Findly  is  Secy,  of 
the  Board. 

The  Chicago,  Burlington  &  Quincy  Railroad 
Co.  has  offered  to  contribute  $8,000  toward 
the  construction  of  the  extension  of  the  At- 
chison St.  sewer  from  Fifth  to  Sixth  Sts., 
in  the  city  of  St.  Joseph,  Mo. 

Nebraska. 

®The  Citv  Council  of  Omaha,  Neb.,  has 
awarded  the  contract  for  the  building  of 
sewers  on  Canning  Sts.  and  Hyde.  Ave.;  at 
$0.35  per  lin.  ft.  for  both  6  and  8-in.  sizes, 
and  $25  each  for  manholes. 

Freeholders  of  Mitchell,  Neb.,  have  pre- 
sented a  petition  to  the  Village  Council,  ask- 
ing for  the  calling  of  a  special  election  to 
vote  on  the  proposition  to  issue  bonds  in  the 
sum  of  $13,220  for  the  purpose  of  construct- 
ing sewerage  and  drainage  system  in  the  vil- 
lage. 

New  Jersey. 

©Charles  A.  Peterson,  East  4th  St.,  Plain- 
field,  N.  J.,  has  been  awarded  the  contract 
in  that  city  for  the  construction  of  sewers, 
ejectors  and  pit  for  $6,454.  The  work  in- 
cludes 2  750  ft  of  8-in.  vitrified  pipe  sewer, 
under  8  ft.  deep;  676  ft.  8-in.  cast-iron  pipe 
sewer,  under  8  ft.  deep;  9  manholes.  4  flush- 
ing connections.  1,710  ft.  2-in.  wrought-iron 
air  mains,  115  branches,  710  ft.  4-in.  house 
connections,  one  operating  vault,  one  pump- 
ing plant,  consisting  of  ejectors  in  duplicate, 
air  receiver  and  pipe  connections.  Bids  were 
opened  Nov.  27. 

New  York. 

The  Board  of  Trustees  of  the  village  of 
Lestershire  N  Y.,  has  ordered  the  construc- 
tion of  the  Cherry  St.  sewer.  The  village 
engineer  has  completed  the  survey  and  the 
specifications  call  for  750-ft.  line  at  a  cost 
of  $450.  ,        ,  .    .  , 

Bids  are  reported  to  have  been  asked  by 
the  Board  of  Contract  &  Supply  of  Roches- 
ter, N.  Y.,  for  the  construction  of  a  section 
of '  the  intercepting  sewer  extending  from 
Ridge  road  north  about  two  miles;  two  sec- 
tions now  being  constructed.  The  estimated 
cost  of  the  work  is  $300,000.  Bids  for  the 
construction  of  the  second  section,  from  the 
R  W  &  O.  railroad  tunnel  in  St.  Paul  St. 
to  Avenue  B,  will  be  advertised  for  within 
a  month. 

\dvices  from  Binghamton,  N.  Y.,  state 
that  earlv  in  the  spring  work  will  begin  on 
the  intercepting  sewer  system  which  is  to  pre- 
cede the  construction  of  a  sewage  disposal 
plant  The  1912  budget  contains  $1,240  to  be 
used  in  employing  extra  rodmen  and  chain- 
men  for  making  sewage  disposal  surveys. 


North  Carolina. 
4.Bids  will  be  received  until  noon,  Dec.  19, 
by  Board  of  Sewerage  Commissioners  R  K 
Tuttle  Mayor.  Chairman.  Edenton,  N.  U,  tor 
the  construction  of  a  sanitary  sewerage  sys- 
tem including  about  7  miles  of  pipe  trom  8  to 
15  ins  in  diameter,  manholes,  flush  tanks,  etc. 


Lyon  &  Lipscom,  Jacksonville,  Fla.,  are  En- 
gineers. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Dec.  12, 
by  Director  of  Public  Service  J.  J.  Wenner, 
Clerk,  Cincinnati,  O,  for  the  construction 
of  main  and  lateral  sewers  and  drains  with 
their  appurtenances  in  Chickasaw  St.,  from 
McMillan  St.  to  Watner  St.  Plans  and  speci- 
fications can  be  obtained  of  the  Chief  Engi- 
neer of  the  Department  of  Public  Service. 

•J«Bids  will  be  received  until  noon,  Dec.  12, 
bv  Director  of  Public  Service  J.  J.  Wenner. 
Clerk,  Cincinnati,  O.,  for  the  construction  of 
main  and  lateral  sewers  and  drains,  with  their 
appurtenances,  in  Cheviot  Ave.,  between  Day- 
tona  Ave.  and  Mozart  Ave.,  Daytona  Ave  and 
rights  of  way  west  of  Boudinot  Ave.,  be- 
tween Glenmore  Ave.  and  Epworth  Ave. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  Chief  Engi- 
neer of  the  Department  of  Public  Service. 

•f«Bids  will  be  received  until  noon,  Dec.  19, 
by  George  W.  Bish,  City  Auditor,  Dayton, 
O.,  for  the  sale  of  $6,000  of  bonds  to  pro- 
vide funds  for  the  construction  of  storm 
water  sewers  in  Forest  Ave.,  from  Lehman 
St.  to  Main  St. 

®The  Department  of  Public  Service  of 
Piqua,  O.,  has  awarded  the  contract  for  the 
construction  of  the  sanitary  sewer  in  the 
western  section  of  the  city,  which  is  known 
as  the  Decker  alley  sewer,  to  Shannon  & 
Siegler  of  Piqua,  for  $6,507.  Other  bidders 
were:  McDowell  &  Sons,  Bellefontaine,  O.. 
$7,301;  Hennessey  Bros.,  Piqua.  $7,562:  Lee 
&  Everode,  Columbus,  Ind.,  $8,243;  Foster 
Construction  Co.,  Union  City,  $9,302;  A.  C. 
Schrieter,  Chicago,  111.,  $9,610.  and  Backus 
Construction  Co.,  Dayton,  $11,538. 

City  Auditor  Geo.  W.  Bish,  Dayton,  O., 
will  sell  bonds  Dec.  19  in  the  sum  of  $6,000 
for  the  purpose  of  providing  funds  for  the 
construction  of  storm  water  sewers  in  Forest 
Ave.,  from  Lehman  St.  to  Main  St. 

The  City  Council  of  Dayton,  O.,  has  passed 
an  ordinance  authorizing  a  bond  issue  in  the 
sum  of  $20,000  for  the  construction  of  storm 
water  sewers. 

The  City  Council  of  Cincinnati,  O.,  has 
passed  a  resolution  declaring  it  necessary  to 
improve  by  sewering  Louis  Ave.,  between 
Eden  Ave.  and  Vine  St.,  by  constructing  12- 
in.  and  15-in.  vitrified  pipe  sewers ;  Shields 
St.,  from  existing  trunk  sewer  west  of  Vine 
St.,  by  constructing  21-in.  vitrified  pipe  sewer; 
alley  "and  right  of  way,  between  Vine  St.  and 
Euclid  Ave.,  from  Shields  St.  to  Louis  Ave., 
by  constructing  18-in.  vitrified  pipe  sewer, 
also  the  necessary  manholes  and  inlets. 
Oklahoma. 
The  City  Commissioners  of  Enid,  Okla., 
have  passed  an  ordinance  creating  Sewer  Dis- 
trict No.  53.  This  district  lies  north  of  Ran- 
dolph Ave.,  on  the  east  side,  in  what  is  known 
as  Sears',  Goddard,  Parker.'s,  Steeg's  and 
Underkoffer  additions. 

Oregon. 

Plans  have  been  prepared  for  a  complete 
sewer  system  for  Westmoreland,  Portland. 
Ore.  Two  sets  of  plans  have  been  drawn 
according  to  the  requirements  of  the  Ellis 
ordinance,  one  for  vitrified  sewer  pipe  and 
one-  for  cement  sewer  pipe.  The  estimated 
cost  of  each  is  placed  at  $60,921.  More  than 
10  miles  of  sewer  are  to  be  laid,  and  the 
system  will  be  part  of  the  general  sewer  dis- 
trict in  the  South  East  Side.  It  is  proposed 
to  lay  the  Westmoreland  sewers  in  advance 
of  the  construction  of  the  main  district,  that 
the  streets  may  be  paved. 

Pennsylvania. 
•J«Bids  will  be  received  until  7:30  p.  m.. 
Dec.  27.  by  C.  E.  Soles,  City  Controller,  Mc- 
Keesport,  Pa.,  for  the  following:  An  8-in. 
terra  cotta  sewer  on  Franklin  Ave.,  from 
Robinson  St.  to  Favette  St..  and  on  Fayette 
St.,  from  Franklin  St.  to  Fawcett  St.;  a  lo- 
in terra  cotta  sewer  on  Archer  St.,  from 
Havilla  St.  to  Wayne  St..  and  Wayne  St.. 
from  Archer  St.  to  West  Sixth  Ave.:  an  8- 
in    terra  cotta  sewer  in  Fawcett  St..  trom 


*  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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th  tAE-Ji?  Robinson  St.  Bonds  in  the 
sum  ot  $3,000  must  accompany  each  proposal. 
Wans  and  specifications  on  file  in  the  office 
ot  the  City  Engineer. 

•f-Bids  will  be  received  until  Dec.  27  ac- 
cording to  reports,  by  City  Comptroller,  Mc- 
Keesport,  Pa.,  for  constructing  sewers  in 
Franklin  and  Archer  St.  Plans  are  on  file 
with  the  City  Engineer. 

•J*Bids  will  be  received  until  7:30  p  m 
Dec.  11,  by  City  Clerk,  Johnstown,  Pa.  for 
the  construction  of  a  30-in.  trunk  sewer  with 
all  lateral  connections  in  or  along  the  Caya- 
dutta  Creek  from  the  end  of  the  1911  con- 
struction north  of  the  Main  St.  Stone  arch 
southerly  to  a  point  700  ft.  south  of  Mont- 
gomery St.,  a  distance  of  about  2,904  ft 
Estimated  quantities:  1,443  lin.  ft.  30-in  iron 
pipe  sewer;  70  lin.  ft.  20-in.  iron  pipe  sewer; 
To  lin.  ft.  12-in.  iron  pipe  sewer;  1,401  lin  ft 
30-in.  vitrified  tile  sewer;  340  lin.  ft  20-in  vit- 
rified tile  sewer;  70  lin.  ft.  15-in.  vitrified  tile 
sewer;  150  lin.  ft.  10-in.  vitrified  tile  sewer; 
216  lin.  ft.  in  18  brick  manholes;  2,350  cu! 
yds.  slate  rock  excavation.  Bidders  are  re- 
quired to  submit  a  certified  check  of  $500 
with  the  bid.  Maps,  plans,  profiles  and  speci- 
fications may  be  seen;  blank  forms  and  all 
necessary  information  obtained  at  the  office 
of  W.  E.  Natanson,  City  Engineer,  of  Johns- 
town, N.  Y. 

®The  General  Manufacturing  Co.  has  been 
awarded  the  contract  by  the  Department  of 
Public  Service  of  Philadelphia,  Pa.,  for  the 
removal  of  garbage  throughout  the  city  next 
year  for  $420,000.  Other  bidders  were  •  Penn 
Reduction  Co.,  $510,000;  Frank  K.  McFar- 
land,  $520,000,  and  Peoples  Bros.,  $530,000. 
South  Carolina. 
•f«Bids  will  be  received  until  4  p.  m.,  Dec. 
29,  by  L.  D.  Kinder,  Mayor  and  Board  of 
Sewerage  Commissioners,  Kingstree,  S.  C, 
for  about  4  miles,  12-in.,  10-in.  and  8-in.  terra- 
cotta sewer  pipe,  together  with  flush  tanks, 
manholes,  wye  branches,  etc.,  and  purification 
plant.  A  certified  check  for  $1,000,  payable 
to  M.  H.  Jacobs,  Town  Clerk  must  be  filed 
with  each  bid. 


Texas. 

The  city  of  Austin,  Tex.,  is  planning  the 
construction  of  a  sewerage  system  to  cost 
approximately  $200,000. 

The  city  of  Beaumont,  Tex.,  will  sell  bonds 
between  Jan.  1  and  16  in  the  sum  of  $50,000 
for  sewer  construction  and  in  the  sum  of 
$25,000  for  street  improvement. 

The  Temple  Sanitary  Sewer  Co.  of  Tem- 
ple, Tex.,  has  submitted  four  propositions  to 
the  City  Council,  looking  toward  the  sale  of 
its  plant  to  the  city.  A  special  committee 
has  been  appointed  to  consider  the  proposi- 
tions. It  is  the  purpose  of  the  city  to  ac- 
quire the  sewer  plant  and  operate  'same  in 
conjunction   with   the  waterworks  system. 

Utah. 

®Clark  &  Co.  and  J.  F.  Johnson  of  Salt 
Lake  City,  Utah,  have  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  that 
city,  H.  G.  McMillan,  Chairman,  for  the  fol- 
lowing work:  Constructing  pipe  sewers  in 
sewer  extension  No.  296,  Rice  St.  (Foster 
St.)  north  from  Ninth  South  St.,  between 
State  and  Second  East  Sts.;  constructing  pipe 
sewers  in  sewer  extension  No.  298,  Jennings 
Ave.,  east  from  Third  West  St.,  between 
North  Temple  and  South  Temple  Sts. ;  con- 
structing pipe  sewers  in  sewer  extension  No. 
295,  East  Ct.,  east  from  Ninth  East,  between 
Fourth  and  Fifth  South  Sts.  Bids  were 
opened  Nov.  23. 

Washington. 

*J*Bids  will  be  received  until  8  p.  m  ,  Dec 
18,  by  W.  H.  Hassig,  City  Clerk,  Toppenish, 
Wash.,  for  the  construction  of  approximatelv 
18,550  ft.  of  trunk  sewers  from  8  to  16-ins. 
in  diameter.    R.  D.  Redman  is  City  Engineer. 

®The  City  Council  of  Kennewick,  Wash., 
has  awarded  the  contract  for  the  construction 
of  the  main  trunk  sewer  to  M.  Jennings  of 
Pasco,  Wash.  At  the  same  time  the  Council 
made  plans  for  including  the  entire  city  in 
a  sub-sewer  improvement  district  for  the  con- 
struction of  the  laterals.  Beach's  addition 
was  made  an  improvement  district  for  the 


purpose  of  installing  the  first  unit  for  a  com- 
plete irrigation  system  for  the  city. 

Following  bids  were  recently  received  by 
the  Board  of  Public  Works  of  Seattle,  Wash., 
for  the  construction  of  (a)  chimney,  cylin- 
drical type,  with  double  shell  of  concrete; 
(b)  concrete  chimney,  cylindrical  type,  lined 
with  fire  brick;  (c)  concrete  chimney,  coni- 
form, lined  with  fire  brick;  MacRae  Bros,  (a) 
form,  lined  with  fire  brick,  for  the  garbage 
disposal  plant:  MacRae  Bros,  (a)  $3  780 
(b)  $3,415,  (c)  $4,015;  Rounds-Hurson 
Co.  (a)  $3,600,  (b)  $3,228,  (c)  $3,228; 
Graff  Construction  Co.,  Crary  Bldg.,  Seattle 
(a)  $3,398,  (b)  $3,181,  (c)  $2,999;  C  C 
Moore  &  Co.  (a)  $3,333,  (b)  $3,280,  (c)  $3,- 
140.    Plans  were  submitted  by  each  bidder. 

The  City  Council  of  Edmonds,  Wash., 
has  voted  to  adopt  a  sewerage  system  recom- 
mended by  City  Engineer  W.  C.  Bickford,  at 
an  estimated  cost  of  $30,000,  for  the  main 
trunk  sewer. 

Bids  were  recently  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  for  the 
construction  of  sewers  on  E.  54th  St.  et  al. 
as  follows:  Rounds-Hurson  Co.,  $14,711- 
Becker  &  Walker,  $14,744 ;  Young  &  Uhrich, 
$lo,09o;  Thos.  I.  Peterson,  $19,974;  Wash- 
ington Construction  Co.,  $14,844,  and  Nel- 
son &  Carlson,  3731  Eastern  Ave.,  N.,  Seat- 
tle, $14,236.  Specifications  include  the  fol- 
lowing: 5,063  ft.  8-in.  sewer  pipe,  1,298  ft 
of  10-in.,  56  ft.  of  12-in.,  89  ft.  of  15-in.;  34 
manholes,  1,000  ft.  wooden  extension  to  man- 
holes, 25  catch  basins  of  1  inlet,  11  catch- 
basins  of  2  inlets,  4  sand  boxes,  5  cu.  yds. 
of  cone,  10  cu.  yds.  of  extra  excav.,  1  extra 
wye  each  for  8-in.,  10-in.,  12-in.  and  15-in 
sewer  pipe;  20  cu.  yds.  gravel,  50  ft.  of  6-in. 
sewer  pipe,  100  ft.  3-in.  tile  drain,  200  ft. 
of  6-in.  tile  drain,  500  lbs.  straw  and  1,000  ft. 
of  lumber  in  trench. 

A  petition  has  been  filed  with  the  City 
Commissioners,  Spokane,  Wash.,  asking  for 
the  construction  of  lateral  sewers  in  a  square 
mile  of  thickly  settled  territory  north  and 
east  of  Ash  St.,  and  Sinto  Ave. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alaska. 

•f"Bids  will  be  received  until  3  p.  m.,  March 
20,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  of  the  executive  mansion, 
library  and  museum  at  Juneau,  Alaska.  The 
building  is  2  stories,  attic  and  basement,  ap- 
proximately 60  ft.  by  57  ft.  in  size  of  non- 
fireproof  construction  throughout.  The  ex- 
terior walls  are  faced  with  brick  to  the  first 
story  window  sills  and  above  this  line  with 
cement  plaster.  The  roof  is  covered  with 
wood  shingles. 

California. 

•{•Bids  will  be  received  until  11  a.  m..  Dec. 
15,  by  Col.  George  McK.  Williamson,  Deputy 
Quartermaster  General,  Fort  Mason,  Cat,  for 
constructing  two  additional  filters  in  pumping 
station  at  Presidio  of  San  Francisco,  Cal. 

District  of  Columbia. 

•f*Bids  will  be  received  until  11:30  a.  m., 
Dec.  15,  by  Capt.  R.  J.  Burt,  Disbursing  offi- 
cer, Signal  Corps,  U.  S.  Army,  Washington. 
D.  G,  for  furnishing  50  2-ft.  rules,  5  service 
tool  bags,  lool  c  Ih-sK  lineman's  tool  bolts, 
100  jack-knives  and  320  pairs  of  pliers. 

•I-l'-ids  will  be  received  until  Dec.  18.  by 
Maj.  F.  C.  Boggs,  General  Purchasing  officer, 
Isthmian  Canal  Commission,  Washington,  D. 
C.|  for  furnishing  under  Circular  665-C,  l,80o 

mlr<  ad  <|  piles,    it   long  leaf  yellow  pim- 

or  Douglas  fir,  225,000  ft.  long  leaf  yellow 
1'inr,  750  picic-  prime  Ioiik  leal  yellow  pine 
ear  sills  and  3,500  pieces  merchantable  long 
leaf  yellow  pine  car  lumber. 

•{■Bids  will  l.e  received  until  2  p  m.,  Dee. 
'i  by  Maj.  F.  C    Boggs,  General  Purchasing 


officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  5,000  ft.  of  1*4- 
in.  air  hose. 

4"Bids  will  be  received  until  2  p.  m.,  Dec. 
6,  by  Isthmian  Canal  Commission,  Maj.  F.  C. 
Boggs,  General  Purchasing  officer,  Washing- 
ton, D.  C,  for  furnishing  3,000  ft.  of  %-in 
hoisting  cable  and  10,000  ft.  of  %-in.  do. 

Idaho. 

+Bids  will  be  received  until  2  p.  m.,  Dec. 
15,  by  U.  S.  Reclamation  Service,  Shaw  Bldg.. 
Boise,  Idaho,  for  furnishing  one  70-ton  steam 
shovel  for  the  Boise  project,  Idaho. 

Illinois. 

•{•Bids  will  be  received  until  3  p.  m.,  Jan. 
9,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  and  lighting  fixtures  of  the 
U.  S.  Postoffice  at  Mattoon,  111.  The  build- 
ing is  approximately  6,000  sq.  ft.  of  ground 
area;  one  story,  basement  and  mezzanine. 
Building  is  fireproof  construction,  except  roof 
and  the  exterior  is  faced  with  granite  and 
stone.    The  roof  is  of  tile  and  tin. 

Iowa. 

•{•Bids  will  l.e  received  until  Dec.  15,  by 
town  council,  Galva.  la.,  for  the  erection  anil 
installing  of  the  buildings  ami  the  plant  of  an 
electric  lighting  system  in  the  town.  A  certi 
tied  check  for  $500  must  be  tiled  with  each 
hid.  Electric  Engineering  Co.,  Sioux  Citv, 
la.,  arc  engineers  ami  have  plans  and  .-pccili 
cations  mi  tile  |.  K  llaiimgaidcncr  is  Town 
(  lerk. 


"I-  indicated  work  now  open  for  bids.    9  indicates  a  contract 


Kansas. 

®Bids  were  opened  at  Pratt,  Kans.,  on  Nov 
21  for  improvements  to  the  Kansas  State  Fish 
Hatchery,  for  which  W.  C.  Hoad,  Lawrence, 
Kan.,  was  the  engineer.  The  contract  was  let 
'°Jas-  A-  Gree»  &  Co.,  Inc.,  226  South  La 
salle  St.,  Chicago,  111.,  at  the  following  bid: 

„  Units. 

Pa,m    1  $  5,659,00 

Levee  embankment    1,050  0  33 

^1,akeJt   1  l,260!oo 

Son3uit  V   1  10,096.00 

Pond  embankment  124,000  0  13 

A  distributors.  3  gates   41  128.'00 

A  distributors,  2  gates   31  9S.50 

H  distributors    5  44  75 

C  distributors    12  53i95 

12-in.  drain    sgo  0  47 

10-in.  drain    4,200  0  3S 

S-in.  drain    8,350  0.31 

s-in.  supply  pipes   5,580  0  3* 

Drain  outlets    5  40 

1  mesh  screens   160  Too 

4  mesh  screens   40  5  00 

8  mesh  screens   60  5  00 

16  mesh  screens   40  5.00 

Total   $50,667.00 

Michigan. 

®Cullen-Friestedt  Co.,  7  S.  Dearborn  St., 
(  hicago,  111.  has  been  awarded  the  contract 
at  about  $I0,S(>2  for  making  repairs  to  the 
canal  wall  at  Sault  Stc.  Marie.  Mich.,  for  the 
1'  S  Government.  Bids  were  opened  Nov. 
20  as  noted  in  our  last  issue. 

New  York. 

•{•Bids  will  be  received  until  10:30  a.  m  . 
Dec.   12.  by  Joseph  Johnson,   Fire  Commis- 
loncr,  New  York  Citv,  for  furnishing  all  the 
iieiess.u\    labor   and    materials   required  tor 
establishing   and   equipping   an   extension  of 

let  recently. 
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the  fire  alarm  telegraph,  system  in  the  bor- 
ough of  Richmond. 

•I«Bids  will  be  received  until  2  p.  m..  Dec. 
21,  by  A.  J.  O'Keefe,  Bridge  Commissioner, 
13-21  Park  Row,  New  York  City,  for  fur- 
nishing and  installing  the  elevators  in  the 
municipal  building. 

•J*Bids  will  be  received  until  2  p.  m.,  Dec. 
14,  by  Arthur  J.  O'Keefe,  Commissioner  of 
Bridges,  13-21  Park  Row,  New  York  City, 
for  constructing  a  timber  approach  to  wharf 
at  the  University  Heights  bridge  over  the 
Harlem  River. 

•J«Bids  will  be  received  until  10:30  a.  m., 
Dec.  12,  by  Joseph  Johnson,  Fire  Commis- 
sioner, New  York  City,  for  furnishing  the 
necessary  labor  and  material  for  the  estab- 
lishing and  equipping  an  extension  of  the 
underground  fire  alarm  telegraph  system  in 
the  boroughs  of  Manhattan  and  Brooklyn. 

North  Dakota. 

•{•Bids  will  be  received  until  3  p.  m.,  Jan.  13, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus  electric  conduits 
and  wiring  and  the  interior  lighting  fixtures 
of  the  U.  S.  postoffice  and  court  house  at  Bis- 
marck, N.  D.  The  building  is  3  stories,  base- 
ment and  unfinished  attic  and  has  a  ground 
area  of  approximately  6,400  sq.  ft.  fireproof 
construction  throughout  except  the  roof ;  stone 
facing,  copper  cornice  and  gutters,  tile  and 
tin  roof. 

Ohio. 

•JVBids  will  be  received  until  3  p.  m.,  Jan. 
12,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and 
wiring  and  interior  lighting  fixtures,  of  the 
U.  S.  Post  Office  at  Mansfield,  O.  The 
structure  will  be  2  stories  and  basement  with 
a  ground  area  of  approximately  7,000  sq.  ft. 
with  stone  facing  to  the  first  floor,  brick  fac- 
ing above  and  a  tile  roof ;  the  first  floor  only 
to  be  fireproof. 

Oregon. 

®The  city  of  Portland  has  awarded  a  con- 
tract at  $74,400  to  the  Smith  &  Watson  Iron 
Works,  Portland,  for  the  construction  of  a 
fire  boat  for  the  city.  The  contract  for  the 
pumps  and  boilers  has  already  been  let. 

Pennsylvania. 

©Armstrong  &  Latta,  Land  Title  Bldg., 
Philadelphia,  Pa.,  have  been  awarded  the  con- 
tract at  $172,245,  for  constructing  bulkheads 
north  and  south  on  Delaware  Ave.,  for  the 
city  of  Philadelphia. 

South  Carolina. 

•$«Bids  will  be  received  until  3  p.  m.,  Jan. 
10,  by  Tames  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  th :  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  and  interior  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Gaffney,  S.  C. 
The  building  is  one  story  and  basement  and 
has  a  ground  area  of  approximately  4,200  sq. 
ft.;  fireproof  construction  throughout;  stone 
facing  and  tin  roof. 

South  Dakota. 

•J*Bids  will  be  received  until  2  p.  m.,  Dec. 
29,  by  C.  F.  Hauke,  Acting  Commissioner  of 
Indian  Affairs,  Washington,  D.  C,  for  fur- 
nishing materials  and  labor  for  the  erection 
of  a  brick  dormitory  central  steam  heating 
and  power  plant  at  the  Rapid  City  Indian 
School,  S.  Dak. 

Texas. 

•J*Bids  will  be  received  until  3  p.  m.,  Dec. 
9,  by  the  Lubbock  Mercantile  Company  for  a 
one-story  and  basement  brick  building  75x115 
ft. ;  also  Vickers  &  Cope,  a  one-story  brick 
building  25x115  ft.  and  G.  T.  Morrow,  one 
one-story  building  25x115  ft.  A  certified  check 
must  accompany  each  bid;  Lubbock  Mercan- 
tile Company,  $300;  Vickers  &  Cope,  $100; 
G.  T.  Morrow,  $100.    Plans  on  file  at  the 


office  of  Henry  Mount,  architect,  Lubbock, 
Tex. 

©Advices  from  Clarksville  state  that  the 
Red  River  County  Clerk  has  awarded  a  con- 
tract to  John  Ward  at  $7,500  for  constructing 
a  dam  to  form  a  100-acre  lake. 

Washington. 

The  J.  A.  McEarchern  Co.,  Inc.,  521  Bailey 
Bldg.,  Seattle,  at  $13,601,  was  low  bidder  for 
constructing  a  municipal  wharf  for  the  city 
of  Seattle.  Wharf  will  require  203  M.  ft. 
creosoted  piling,  225  M.  ft.  lumber,  etc. 

Plans  and  specifications  are  being  prepared 
for  a  light  and  power  plant  and  for  the 
mechanical  equipment  of  mines  owned  by  the 
Castlerock  Coal,  Light  &  Power  Co.,  of 
Castlerock,  Wash.  About  $275,000  is  to  be 
expended.  The  Brown  Co.,  Bailey  Bldg.,  Seat- 
tle, Wash.,  is  engineer  in  charge. 

A  plan  is  said  to  be  under  consideration  for 
the  construction  of  a  large  floating  drydock 
in  Tacoma  harbor  on  the  east  side  of  the  bay. 
Peter  Westlin  of  the  Westlin  Foundry  &  Ma- 
chine Co.,  11th  St.  and  the  Tacoma  channel, 
Tacoma,  Wash.,  is  reported  to  be  interested. 

Canada. 

•JrBids  will  be  received  until  4  p.  m.,  Dec. 
11,  by  R.  C.  Desrochers,  Secy.  Department 
of  Public  Works,  Ottawa,  Ont,  for  the  con- 
struction of  a  wharf  at  Goderich.  H.  J. 
Lamb,  Windsor,  Ont.,  is  District  Engineer. 

4«Bids  will  be  received  until  11  a.  m.,  Dec. 

18,  by  Chairman,  Board  of  Control  at  the 
office  of  M.  Peterson,  Secy.,  Winnipeg,  Man., 
for  supplying  25,000  barrels  of  cement  de- 
livered f.  o.  b.  cars  City  yards.  Specifications 
are  on  file  with  the  City  Engineer,  223  James 
Ave. 

^•Bids  will  be  received  until  11  a.  m.,  Dec. 

19,  by  Chairman,  Board  of  Control,  Winnipeg, 
Man.,  for  supplying  15  or  20  side  dump  cars 
for  stone  or  gravel.  Further  information 
may  be  obtained  of  the  City  Engineer,  223 
James  Ave.,  Winnipeg,  Man.  M.  Peterson  is 
Secretary  of  the  Board. 

Citizens  of  Victoria,  B.  C,  have  voted  a 
by-law  for  the  construction  of  a  $45,000  sea 
wall  along  Dallas  Road. 

Mexico. 

®The  North  American  Dredging  Co.,  San 
Francisco,  Cal.,  has  been  awarded  the  con- 
tract for  dredging  the  harbor  at  Frontera, 
Mex.,  for  the  Mexican  Government.  Plans 
for  the  improvement  of  this  harbor  were  un- 
der consideration  before  the  revolution  of  last 
summer  had  begun  and  were  necessarily  de- 
layed by  the  uncertainties  which  followed  the 
change  of  governments.  The  Diaz  govern- 
ment had  appropriated  about  $3,000,000  for 
this  work,  which  at  that  time  was  intended  to 
include  the  dredging  of  a  channel  and  the  con- 
struction of  jetties. 


TRADE  NOTES. 

G.  W.  Kneisly,  formerly  with  the  Edgar  Allen 
American  Manganese  Steel  Co.,  is  now  con- 
nected with  the  district  sales  office  of  the  Lack- 
awanna Steel  Co.  at  Cleveland,  O. 

The  stockholders  of  the  Sherwin-Williams  Co., 
Cleveland,  O.,  at  their  annual  meeting  present- 
ed Thomas  Madill,  manager  of  the  Chicago  of- 
fice of  the  company  with  a  gold  watch,  on 
which  was  engraved  "Presented  to  Thomas  Ma- 
dill by  the  Sherwin-Williams  Co.  in  commem- 
oration of  25  years  of  faithful  service,  Septem- 
ber, 1886-1911." 

Frederick  P.  Cook,  former  secretary  of  the 
Milwaukee  Locomotive  Manufacturing  Co.,  Mil- 
waukee, Wis.,  has  been  placed  in  charge  of  the 
New  York  office  of  the  company,  with  head- 
quarters at  111  Broadway.  Mr.  Cook  will  han- 
dle the  sales  of  Milwaukee  gas-driven  locomo- 
tives in  the  states  of  New  York  and  New  Jer- 
sey, and  will  also  look  after  the  company's  for- 
eign business. 

The  damage  caused  by  a  fire  Dec.  2  at  the 
works  of  John  A.  Roebling  Sons  Co.,  Trenton, 
N.  J.,  has  been  considerably  exaggerated.  The 
fire  was  confined  to  one  shop  only.  This  shop  is 
used  in  the  manufacture  of  special  wire  and 
the  facilities  of  the  other  shops  will  be  ample 
to  take  care  for  the  present  of  the  work  which 
would  have  been  done  In  the  burned  shop.  No 
difficulty,  therefore,  will  be  experienced  in  filling 
all  contracts  and  orders. 


PROPOSALS 

DEPARTMENT  OP  THE  INTERIOR 
of  Porto  Rico,  Bureau  of  Public  Works, 
Office  of  the  Superintendent,  San  Juan, 
P.  R.,  November  22,  1911.  The  Bureau 
of  Public  Works  of  theDepartment  of  the 
Interior  of  Porto  Rico  will  receive  at  the 
Office  of  the  Superintendent,  at  San  Juan, 
P.  R.,  of  one  steel  riveted  through  truss 
highway  bridge  span,  135'  long  be- 
tween centers  of  pins  for  the  Rio  Espiritu 
Santo  near  the  town  of  Rio  Grande,  until 
10:00  a.  m.,  January  15th,  1912,  when  they 
will  be  publicly  opened  and  read. 

Instructions  to  bidders,  description  of 
the  work  and  specifications  will  be  fur- 
nished to  bidders  on  application  to  the 
Bureau  of  Public  Works,  San  Juan  P  R. 
or  to  the  Bureau  of  Insular  Affairs, 
Washington,  D.  C. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Commissioner  of  the 
Interior. 

T.  WARREN  ALLEN, 
Superintendent  of  Public  Works. 

DEPARTMENT  OF  THE  INTERIOR 
of  Porto  Rico,  Bureau  of  Public  Works, 
Office  of  the  Superintendent,  San  Juan, 
P.  R.,  November  22,  1911.  The  Bureau  of 
Public  Works  of  the  Department  of  the 
Interior  of  Porto  Rico  will  receive  at  the 
office  of  the  Superintendent,  at  San  Juan, 
P.  R.,  sealed  bids  and  plans  for  the  fur- 
nishing on  a  dock  at  San  Juan,  P.  R.,  of 
one  steel  riveted  pony  truss  highway 
bridge,  108'  11%"  span,  for  the  Rio  Grande 
near  the  town  of  Rio  Grande,  until  10:00 
a.  m.,  January  15th,  1912,  when  they  will 
be  publicly  opened  and  read. 

Instructions  to  Bidders,  description  of 
work  and  specifications  will  be  furnished 
to  bidders  on  application  to  the  Bureau 
of  Public  Works,  San  Juan,  P.  R.,  or  to 
the  Bureau  of  Insular  Affairs,  Washing- 
ton. D.  C. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Commissioner  of  the 
Interior. 

T.  WARREN  ALLEN, 
Superintendent  of  Public  Works. 

DITCH  WORK. 

NOTICE  TO  CONTRACTORS. 
Pursuant  to  order  of  the  Board  of  Su- 
pervisors of  Jasper  County,  Iowa,  acting 
for  Skunk  River  Drainage  District  No.  5, 
of  said  county,  sealed  bids  will  be  re- 
ceived by  the  undersigned  for  said  Board 
up  to  12  o'clock  noon  on  Wednesday,  De- 
cember 20,  1911,  and  not  later,  for  the 
construction  of  said  Skunk  River  Ditch, 
in  accordance  with  plans,  profiles  and 
specifications  thereof  now  on  file  in  my 
office. 

Said  work  consists  of  cutting  a  con- 
tinuous new  channel  for  said  South  Skunk 
River.  The  proposed  new  channel  to  be 
about  110,318  feet  long,  30  ft.  wide  on 
the  bottom,  with  side  slopes  of  %  to  1, 
and  an  average  depth  of  about  11  feet 
with  a  maximum  depth  of  about  16  feet, 
and  estimated  to  have  about  1,500,000  cu. 
yds.  of  excavation. 

This  work  is  divided  into  two  sections 
of  about  equal  length,  and  may  be  let 
either  as  a  whole  or  by  sections. 

Work  must  begin  on  said  ditch  on  or 
before  April  1,  1912,  and  must  be  com- 
pleted on  or  before  January  1,  1914. 

All  bids  must  be  made  on  approved 
blank  form  which  will  be  furnished  by  H. 
S.  Rayburn,  County  Auditor,  or  W.  F. 
Byers,  Engineer,  Newton,  Iowa. 

Bids  will  be  opened  at  1:30  o'clock  p.  m. 
on  said  Dec.  20,  1911,  at  the  office  of  said 
Board,  Newton,  Iowa,  and  work  will  be 
let  on  said  date,  but  the  right  to  reject 
any  or  all  bids  is  expressly  reserved. 

H.  S.  RAYBURN, 
County  Auditor. 


MacLean  Daily  Reports 

The  onlv  systematic  method  for  reporting 
BUILDING  AND  ENGINEERING  projects 
from  their  inception  to  completion  in  Canada. 
Ask  us  tor  Rates  and  Specimen  Reports. 

220  King  St.  West    -   TORONTO,  CANADA 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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CEMENT,  CONCRETE  AND  REINFORCED  CONCRETE 


The  General  Treatise  on  Concrete  Design  and  Construction 

Concrete  and  Reinforced  Concrete  Construction,  by  Homer  A. 
Reid,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Engineer,  Bureau  of 
Buildings.  New  York  City.  Cloth,  6x9  inches;  906  pages,  70 
tables,  715  illustrations.    Price,  $5.00  net,  postpaid. 

The  Concrete  Constructor's  Guide  to  Methods  and  Costs 

Concrete  Construction — Methods  and  Cost,  by  H.  P.  Gillette, 
Editor-in-Chief  Engineering  &  Contracting,  M.  Am.  Soc.  C.  E.. 
M.  Am.  Soc.  M.  E.,  M.  Am.  I.  M.  E.,  and  Charles  S.  Hill,  C.  E., 
Managing  Editor  Engineering  &  Contracting.  Cloth,  6x9  inches; 
700  pages,  S06  illustrations.    Price,  $5.00  net,  postpaid. 

The  Concrete  Pocketbook  for  the  General  Practitioner 

Engineers'  Pocket  Book  of  Reinforced  Concrete,  by  E.  Lee 
Hcidenreich.  Flexible  leather,  374  pages,  4%x6%  inches;  illus- 
trated.   Price  $3.00  net,  postpaid. 

The  Concrete  Specialist's  Pocketbook 

The  Reinforced  Concrete  Pocketbook,  by  L.  J.  Mensch,  Mem- 
ber Am.  Soc.  C.  E.  Full  leather,  216  pages,  4y2x6%  inches.  Price 
$4.00  net,  postpaid. 

Approved  Practice  in  Concrete  Bridge  and  Culvert  Work 

Concrete  Bridges  and  Culverts,  by  Henry  Grattan  Tyrrell. 
C.  E.  Flexible  leather,  272  pages,  63/4x4%  inches;  66  illustra- 
tions.   Price,  $3.00  net,  postpaid. 


The  Concrete  Worker's  Manual  of  Design  and  Construction 

Reinforced  Concrete,  A  Manual  of  Practice,  by  Ernest  Mc- 
Cullough,  Member  West.  Soc.  Eng.  Cloth,  5x7%  inches;  136 
pages,  illustrated.    Price,  $1.50  net,  postpaid. 

Elastic  Arch  Computation  Simplified 

Theory  and  Design  of  Reinforced  Concrete  Arches.  By 
Arvid  Reuterdahl,  Sc.  B.,  A.  M.,  Chief  of  Bridge  Department, 
engineering  Department,  City  of  Spokane,  Wash.  Cloth,  6x9 
inches;  132  pages.    Price,  $2.00  net,  postpaid. 

Diagrams  for  Rapid  Concrete  Designing 

Diagrams  for  Designing  Reinforced  Concrete  Structures,  In- 
cluding Diagrams  for  Reactions  and  Strength  of  Steel  Beams, 
by  G.  F.  Dodge,  Member  West.  Soc.  Eng.  Cloth,  15y2xl2y, 
inches;  112  pages,  43  diagrams.    Price,  $4.00  net,  postpaid. 

Instruction  Book  for  Concrete  Inspectors 

Concrete  Inspection,  by  Charjes  S.  Hill,  C.  E.,  Managing  Edi- 
tor Engineering  &  Contracting.  Cloth,  3%x6  inches;  1S6  pages. 
Price,  $1.00  net,  postpaid. 

The  Cement  Tester's  Manual  of  Practice 

Practical  Cement  Testing,  by  W.  Purves  Taylor,  M.  S.,  C.  E. 
Cloth,  6x9  inches;  330  pages,  58  tables,  142  illustrations.  Price, 
$3.00  net,  postpaid. 

A  Compendium  of  Concrete  Test  Data 

Cements,  Mortars  and  Concretes:  Their  Physical  Properties, 
by  Myron  S.  Falk,  Ph.  D.,  of  Columbia  University.  Cloth,  6x:» 
inches;  184  pages,  illustrated.    Price,  $2.50  net,  postpaid. 
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Real  Factors  in  Engineering  and  Contracting 
Management  and  Cost  Keeping 

This  subject  is  very  ably  treated  by  Halbert  P.  Gillette  and  Richard  T.  Dana  in  a  book  under  the 
title  of  "Cost  Keeping  and  Management  Engineering."    Following  are  some  specimen  chapters: 
CHAPTER  I— Ten  Laws  of  Management.  CHAPTER  V— Cost  Keeping. 

CHAPTER  II— Rules  for  Minimum  Cost.  CHAPTER  VII— Bookkeeping  for  Small  Contractors. 

A  recent  letter  to  the  publishers  contained  a  statement  that  the  preface  alone  was  worth  the  price  of  the  book. 
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The  most  important  de- 
velopment of  the  past  few 
The  Doings    days  in  the  way  of  prospec- 
G£  tive    railroad  construction 

u     ixt    i       appears  to  be  the  announce- 
tne  Week.    nient  that  the  St  Louis  & 

San  Francisco  is  to  build 
325  miles  of  new  line  in  the  South.  It  is 
stated  that  this  new  road  will  be  constructed 
on  the  west  side  of  the  Mississippi  River  from 
Memphis  to  Port  Barre,  a  few  miles  west  of 
Baton  Rouge,  La.  It  will  connect  the  Frisco 
lines  on  the  west  side  of  the  river  and  take 
the  place  of  the  line  that  it  was  planned  to 
form  with  the  Gould  Iron  Mountain.  The 
new  route  is  intended  to  take  care  of  all  traf- 
fic going  to  southern  Texas  and  Mexico.  An- 
other item  of  interest  is  that  the  Santa  Fe 
system  has  secured  the  right  of  way  and  is 
planning  to  have  grading  work  started  at  once 
on  the  first  58  miles  of  line  of  its  Dodge 
City  &  Cimarron  Valley  R.  R.  This  first  sec- 
tion extends  from  Dodge  City,  Kan.,  to  the 
southwest  corner  of  Haskell  County,  through 
Ford,  Gray  and  Haskell  counties. 

In  the  way  of  railroad  construction  con- 
tracts the  most  important  let  recently  appears 
to  be  the  one  received  by  C.  D.  Smith  &  Co., 
of  Memphis,  Tenn.  This  contract  calls  for 
the  construction  of  the  Memphis  &  Gulf  R. 
R.,  a  new  concern  which  is  projecting  a  line 
from  Pensacola,  Fla.,  to  Memphis,  Tenn.,  with 
a  branch  to  Helena,  Ark.  The  total  projected 
length  is  about  500  miles.  Among  the  other 
contracts  let  during  the  last  few  days  are  the 
following:  Moore  &  Pethick,  Board  of  Trade 
Bldg.,  Victoria,  B.  C,  for  the  construction 
of  the  Canadian  Northern  Pacific  Ry.  from 
mile  60  to  mile  100  on  Vancouver  Island.  Pat- 
rick McGovern,  Boston,  Mass.,  at  $1,961,000 
for  constructing  Section  9,  of  the  Lexington 
Ave.  rapid  transit  subway  in  New  York  City. 

According  to  official  returns  given  out  last 
week  from  the  various  counties  of  New  York 
state,  the  proposition  to  issue  $19,800,000  of  state 
bonds  for  barge  canal  terminal  facilities, 
which  was  voted  on  at  the  Nov.  7  election, 
carried  by  a  majority  of  3,886.  This  bond  is- 
sue is  to  be  used  not  only  to  provide  adequate 
dockage  at  the  two  terminals — Buffalo  and 
New  York  City — but  also  at  various  points 
along  the  route  of  the  canal.  The  contem- 
plated improvements  include  not  only  the  con- 
struction of  piers  but  also  railroad  switch 
tracks,  warehouses  and  mechanical  loading  and 
unloading  devices. 

Bids  were  opened  Dec.  1  by  the  city  of 
Portland,  Ore.,  on  one  of  the  largest  bridge 
superstructure  contracts  of  the  year.  The 
contract  called  for  the  construction  of  the  su- 
perstructure of  the  Broadway  Bridge,  the  bids 
received  being  as  follows :  Sound  Construc- 
tion Co.,  for  Strauss  bascule,  $903,136;  Rob- 
ert Wakefield  &  Co.,  Strauss  bascule,  $807,- 
330.50,  Strauss  modified,  $786,311,  Strobel 
bascule,  $763,979.50;  Pennsylvania  Steel  Co., 
Strauss,  $700,353,  Strauss  alternative,  $660,799, 
Strobel,  $659,729;  United  States  Steel  Prod- 
ucts Co.,  Rail  bascule,  $782,573,  Strauss  re- 
vised, $791,485,  official  Strauss,  $826,100. 

In  the  way  of  waterworks  construction  the 
largest  contract  on  which  bids  were  taken  re- 
cently appears  to  be  the  one  for  the  city  of 
Cumberland,  Md.  For  this  work  the  Merrill- 
Ruchgaber  Co.,  50  Church  St.,  New  York 
City,  submitted  a  bid  of  $463,000.  The  work 
on  which  this  bid  was  submitted  called  for 
the  construction  of  a  waterworks  system,  in- 
cluding about  eight  miles  of  36  in.  wood  stave 
pipe,  filter  plant,  distribution  reservoir,  con- 
crete dam  in  Bedford  County.  Pa.,  and  24  in. 
and  30  in.  connecting  mains  in  Cumberland, 


Md.  There  have  been  only  a  few  contracts 
of  any  size  for  drainage  and  levee  work  let 
during  the  past  few  days.  The  largest  of 
these  is  probably  the  one  for  which  the  Scott 
County  Drainage  &  Levee  District  of  Win- 
chester, 111.,  received  bids  on  Nov.  29.  The 
contract  for  this  work  was  let  to  the  Federal 
Contracting  Co.,  Beardstown,  111.,  at  13  cts. 
per  cu.  yd.  on  840,512  cu.  yds.  of  levee  con- 
struction and  at  10  cts.  per  cu.  yd.  on  185,042 
cu.  yds.  of  open  ditches. 

Two  good  sized  Government  contracts  have 
been  signed  up  in  the  last  two  weeks.  One  of 
these  called  for  the  construction  of  Lock  and 
Dam  No.  41  in  the  Ohio  River,  this  contract 
being  awarded  to  the  Ohio  River  Contract 
Co.,  Evansville,  Ind.,  at  $1,036,473.  Bids  on 
this  work  were  opened  on  Oct.  14.  The  other 
contract  calls  for  the  construction  of  the 
north  jetty  at  the  mouth  of  the  Suislaw  River 
in  Oregon.  Johnson  &  Anderson,  Portland, 
Ore.,  secured  the  contract  at  $200,683. 

Plans  have  been  filed  by  Vice  President 
John  E.  Bleekman,  Cincinnati  Union  Depot  & 
.Terminal  Co.,  with  the  city  officials  of  Cin- 
cinnati, for  the  new  depot.  The  first  esti- 
mates for  the  depot  placed  the  cost  in  the 
neighborhood  of  $30,000,000,  and  the  revised 
estimates  are  now  put  at  $36,000,000.  with  an 
additional  outlay  of  $1,000,000  for  buildings. 

Governor  Foss  has  appointed  the  following 
as  members  of  the  new  board  of  dock  commis- 
sioners, which  will  have  entire  jurisdiction  of 
Boston,  Mass.,  barhor.  Hugh  Bancroft,  Boston, 
chairman,  to  serve  three  years;  former  Con- 
gressman Joseph  A.  Conry,  Boston,  two  years; 
Rear  Admiral  Francis  T.  Bowles,  U.  S.  N. 
(resigned),  Boston,  one  year.  George  E. 
Smith,  chairman  of  the  harbor  and  land  com- 
missioners, is  a  member  of  the  board  by  vir- 
tue of  his  office,  and  the  fifth  member  will  be 
named  by  Mayor  Fitzgerald.  The  board  will 
expend  $9,000,000  in  harbor  and  dock  im- 
provements. 


Female 
Conductors. 


There  are  mighty  few 
occupations  nowadays  that 
men  can  claim  as  exclusive- 
ly their  own.  '  Even  the 
street  railway  field  has  been 
invaded  by  the  weaker  sex, 
and  in  southern  countries 
it  is  no  uncommon  sight  to  see  a  woman  con- 
ductor on  the  street  cars.  In  a  recent  issue  of 
the  Electric  Traction  Weekly  some  experi- 
ences with  these  conductors  on  the  street  car 
lines  at  Concepcion,  Chili,  are  cited.  At  one 
time  the  uniform  hat  was  changed.  This 
change  was  popular  with  some  of  the  women 
conductors,  but  a  strong  minority  did  not  con- 
sider the  new  hats  becoming  to  their  style  of 
beauty  and  threatened  to  go  out  on  strike  un- 
less the  order  was  rescinded.  One  woman 
conductor,  suspended  from  her  duties  and  sent 
to  the  office  by  the  superintendent  on  charges 
of  repeatedly  missing  her  run,  appeared  car- 
rying a  bouquet  of  flowers,  sent  by  her  sym- 
pathizing colleagues.  She  tearfully  made  the 
statement  that  every  report  against  her  was 
made  by  a  certain  starter,  who  had  sought  her 
in  marriage  and,  on  her  refusal  was  endeavor- 
ing to  revenge  himself  by  taking  the  bread 
out  of  her  mouth.  Another  romance  was  that 
of  the  owl  car.  The  -trip  report  for  the  last 
journey  of  this  car,  failing  to  be  turned  in  to 
the  cashier,  investigation  was  made.  It  was 
found  that  the  inspector  on  that  line  had 
eloped  with  the  good  looking  woman  conduc- 
tor and  the  receipts  of  the  last  trip.  One  rule 
on  the  old  horse  car  lines  was  that  each  wom- 
an must  appear  in  clean  collar  and  apron  at 
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least  on  Sundays  and  feast  days.  Another 
rule  was  that  hair  must  be  arranged  and 
hands  must  be  washed  at  each  relief.  With 
the  electrification  of  the  horse  lines  in  Con- 
cepcion, the  women  were  replaced  with  men. 
At  the  time  of  the  war  between  Chili  and 
Peru,  the  women  were  called  upon  to  work  as 
conductors.  The  author  of  the  article  in  the 
Traction  Weekly,  states  that  from  what  he 
had  seen  of  these  women  conductors,  had 
there  been  an  insufficiency  of  men  to  conquer 
Peru,  one  body  of  women  conductors  could 
have  marched  upon  Lima  shouting  to  the  as- 
tonished Peruvians,  "step  forward,  please," 
and  carried  all  before  them. 


The    average  newspaper 
reporter  knows   very  little 
about     technical     matters ; 
Hvdraulics         s    ignorance  sometimes 
'  '     causes  him  to  make  some- 

what astonishing  statements 
in  his  paper.  A  few  days 
ago  a  pump  manufacturing  concern  received 
a  contract  for  a  very  large  pump  for 
an  irrigation  project.  An  order  for  the  pat- 
tern was  placed  with  a  pattern  maker  in  a 
neighboring  city.  The  local  newspaper  hear- 
ing of  this  sent  around  a  reporter  to  inter- 
view the  pattern  maker.  In  the  paper  the  next 
morning  there  was  a  nice  little  news  item  de- 
scribing the  pump,  and  incidentaly  boosting 
the  city  as  having  an  enterprise  that  was  aid- 
ing in  solving  the  irrigation  problem  in  west- 
ern states.  A  description  of  the  pump  was 
given,  the  reporter  concluding  it  by  stating 
that  the  pump  had  a  capacity  of  592  gals,  per 
minute.  Somebody  told  the  reporter  that  592 
gals,  wasn't  much  of  a  discharge  for  a  pump 
of  that  size,  so  he  did  a  little  figuring  and  in 
the  next  issue  of  the  paper  stated  that  the 
pump  had  a  capacity  of  59,200  gals,  per  min- 
ute. This  was  nearer  the  mark,  but  some- 
thing was  still  wrong,  so  the  reporter  in  des- 
peration added  a  few  more  ciphers,  and  in  the 
paper  next  day  stated  that  the  pump  had  a 
capacity  of  59,200,000  gals,  per  minute.  After 
this  last  statement  the  reporter  either  gave  up 
in  despair  or  else  the  type  cases  of  the  news- 
paper contained  no  more  ciphers  for  no  fur- 
ther correction  was  made.  As  a  matter  of 
fact  the  pump  will  have  a  capacity  of  67,500 
gals,  per  minute  which  equals  97,200,000  gals, 
per  24  hour  day. 


Army 


In  time  of  war  the  com- 
m  o  n    soldiers  sometimes 
have   little   liking   for  the 
.  officers    of    engineers,  be- 

li,ngineers.  cause  they  never  see  them 
fighting  with  the  bayonet 
and  do  not  believe  that  with 
mere  pencil  and  compass  they  could  render 
actual  service  to  the  army.  In  the  armies  of 
Napoleon,  this  antipathy  of  the  common  sol- 
diers for  the  engineer  officers  was  very  pro- 
nounced. In  a  campaign  in. Poland  the  French 
army  suffered  terribly  from  the  deep  mud 
which  it  was  almost  impossible  '  to  cross. 
Mounted  men  were  drowned  in  it  with  their 
horses  and  others  were  seen  to  blow  out  their 
brains,  despairing  of  ever  getting  out.  An  of- 
ficer of  engineers  was  thus  stuck  in  the  mud 
up  to  his  neck,  and  was  helpless,  when  a 
grenadier  appeared.  The  officer  cried  out: 
"Comrade,  come  to  my  aid,  I  am  lost ;  I  am 
drowning;  the  mud  will  soon  choke  me." 
"Who  are  you?"  asked  the  grenadier.  "An  of- 
ficer of  engineers,"  was  the  reply.  "Ah,  you're 
one  of  those  who  solve  problems.  Well  draw 
your  plan."  And  the  grenadier  went  on  his 
way,  leaving  the  officer  to  his  fate. 
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Alabama. 

The  Birmingham  &  Chattanooga  R.  R.  Co. 
has  riled  its  articles  of  incorporation  at 
Birmingham.  The  nominal  capital  stock  is 
$5,000  and  the  company  proposes  a  line  to 
extend  from  Chattanooga,  Tenn.,  via  Albert- 
ville  and  Boaz,  Ala.,  to  Birmingham,  Ala.  As 
proposed  the  railroad  is  to  operate  through 
Jefferson,  St.  Clair,  Blount,  Etowah,  Mar- 
shall, Jackson  and  DeKalb  counties  in  Ala- 
bama, Dade  County  in  Georgia,  and  Ham- 
ilton County  in  Tennessee.  The  officers  and 
directors  of  the  company  are  J.  M.  Spradlin, 
of  Boaz,  President ;  W.  W.  Shortridge,  of  Al- 
bertville,  Vice-President  and  Secretary,  and 
D.  J.  Spradlin,  of  Boaz,  Director. 

Arkansas. 

The  Arkansas  Real  Estate  Co.,  composed 
of  capitalists  from  Belleville,  111.,  who  have 
recently  purchased  large  tracts  of  land  in  Ar- 
kansas, near  Jonesboro,  are  considering  build- 
ing a  railroad  of  several  miles  in  length  to 
connect  either  with  the  Frisco  or  the  Cotton 
Belt. 

It  is  reported  that  work  will  be  started  with- 
in the  next  six  months  by  the  Santa  Fe  Sys- 
tem on  its  proposed  branch  line  connecting 
Porterville  and  Tulare  and  from  Porterville 
to  traverse  the  Orange  district  and  connect 
with  the  main  line  of  the  Santa  Fe  at  Bart- 
lelt  Station  north  of  Fresno.  A  preliminary 
survey  is  now  in  progress.  G.  C.  Phillips, 
Los  Angeles,  Cal.,  is  Chief  Engineer  of  the 
Santa  Fe  Coast  Lines. 

California. 

We  are  advised  that  at  the  present  time  the 
Western  Pacific  Ry.  Co.  is  not  contemplating 
any  further  building.  Reports  stated  that  this 
road  was  planning  the  construction  of  a  num- 
ber of  branch  and  feeder  lines. 

The  California  &  Plumas  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $500,000. 
The  incorporators  include  H.  C.  Flournoy, 
Quincy,  Cal.,  Treasurer  of  the  Quincy  West- 
ern Ry.,  a  7-mile  steam  line.  The  road  is  to 
run  from  Sinclair  on  the  Western  Pacific, 
three  miles  below  Keddie,  to  Big  Meadow, 
touching  Indian  Falls,  Crescent  Mills  and 
Greenville  en  route.  The  road  will  be  27 
miles  long  and  will  reach  the  dams  and  power 
plant  being  built  by  the  Great  Western 
Power  Co. 

The  Sacramento  &  Eastern  Ry.  Co.,  which 
tiled  its  articles  of  incorporation  late  last 
month,  proposes  to  build  a  standard  gage- 
road  between  Sacramento  and  Folsom,  by 
way  of  Fair  Oaks  and  Orangeville,  a  dis- 
tance of  20  miles.  The  directors  are  Charles 
II.  Hammon  of  Berkeley,  Leon  J.  de  Sabla 
of  San  Francisco,  Samuel  Lilienthal  of  San 
Francisco,  George  E.  Springer  of  Oakland, 
and  Herbert  W.  Furlong  of  Pleasanton.  The 
company  has  a  capital  stock  of  $1 ,000,<MM>,  and 
mam  offices  at  San  Francisco. 

Promotion  work  is  under  way  for  an  elec- 
tric railway  from  Van  Nuys  to  San  Fer- 
nando, and  it  is  stated  that  if  all  bonuses  are 
subscribed  by  land  owners  by  Jan.  1  work 
will  be  commenced  at  that  time.  The  line 
will  l)c  H  miles  long.  E.  D.  Goode,  Glen- 
dab',  is  the  promoter. 

I  he  new  owners  of  the  San  Francisco, 
Vallejo  &  Napa  Valley  K.  K.  Co.  (electric  I 
of  Napa  have  announced  that  the  road  will 
be  extended.    J.  A.  Irvine  is  President. 

The  directors  of  the  Vallejo  &  Northern 
B  R,  Co.,  T  T.  C.  Gregory.  President,  Val 
lcjo,  have  voted  to  raise  1,000,000  of  addi- 
tional bonds  tO  be  used  for  construction  pur- 
poses and  equipment  Grading  work  on  this 
road  is  under  way,  and  it  is  thought  thai 
additional  contract!  will  '"'  shortly. 

The  United  Properties  Companies  of  Cab 

fornia,  of  which  Prank  Smith  is  the  head,  hai 

filed  its  articles  I  f  incorporation.    The  cap- 


ital stock  is  $200,000,000  and  the  headquarters 
of  the  company  are  at  Oakland.  This  cor- 
poration includes  the  Key  Route  railway  and 
ferry  line,  and  also  proposes  to  construct  an 
electric  line  connecting  Sacramento  to  Oak- 
land. The  incorporators  are  C.  B.  Zabriskie, 
H.  Ralph  Ewart  and  Harold  W.  Davis. 

The  San  Francisco ,  Oakland  &  San  Jose 
Ry.  (Key  Route  System)  has  secured  the  en- 
tire right  of  way  for  its  proposed  electric 
railway  extension  from  Oakland  to  San  Jose 
and  construction  work  will  probably  be  start- 
ed early  next  year.  Wm.  R.  Alberger,  Oak- 
land, Cal.,  is  General  Manager. 

The  Engineering  Department  of  the  South- 
ern Pacific  Ry.  is  reported  to  have  completed 
plans  for  the  construction  of  a  belt  line  to 
connect  all  the  important  interior  cities  and 
towns  of  Alameda  and  Contra  Costa  counties. 
The  line  is  to  run  out  of  the  Oakland  Mole, 
from  there  to  Niles,  over  the  Niles  Canyon 
road  to  Pleasanton,  from  Pleasanton  over  the 
San  Ramon  Valley  branch  to  Walnut  Creek, 
from  there  to  Martinez  and  from  Martinez 
to  Oadland  Mole  via  Richmond,  Berkeley  and 
West  Oakland.  The  plans  call  for  the  ex- 
penditure of  $1,500,000  and  the  work  will 
probably  take  a  year  or  more  to  complete. 
William  Hool,  San  Francisco,  Cal.,  is  Chief 
Engineer. 

Plans  are  being  considered  by  the  San  Fran- 
cisco, Napa  &  Calistoga  Ry.,  to  cut  away  the 
Hathaway  hill  on  the  line  near  Vallejo,  Calif.,' 
at  a  cost  of  about  $12,000.  It  is  hoped  to  have 
the  work  completed  within  6  months.  The 
improvement  will  shorten  the  running  time 
between  Vallejo  and  Napa. 

The  State  Board  of  Railway  Incorpora- 
tion, Little  Rock,  Ark.,  has  approved  the 
amendments  of  the  charter  of  the  Memphis. 
Dallas  &  Gulf  R.  R.  authorizing  an  extension 
of  the  line  from  Murfreesboro  to  Hot 
Springs.  The  road  is  already  in  operation 
between  Nashville  in  Howard  County  to  Mur- 
freesboro in  Pike  County.  A.  M.  Van  Auken, 
Nashville,  Ark.,  is  Chief  Engineer  of  the 
company  and  C.  C.  Henderson  is  Vice  Presi- 
dent and  General  Manager. 

Colorado. 

It  is  believed  here  in  Greeley  that  the  Chi- 
cago, Burlington  &  Quincy  R.  R.  will  begin 
work  shortly  on  the  Hudson-Greeley  cut-off, 
which  will  connect  the  main  line  into  Denver 
with  the  Colorado  &  Southern  at  Greeley.  All 
right  of  way  for  the  30  miles  of  road  between 
Greeley  and  Hudson  has  been  secured.  The 
I  ludson-Greeley  branch  extends  to  the  new 
Henrylyn  irrigation  district,  whose  reser- 
voirs and  ditches  will  irrigate  125,000  acres 
next  summer. 

Florida. 

®Edward  B.  Garrctson  &  Co.,  Railroad  Con- 
tractors, will  have  about  120  miles  of  work 
in  Florida  and  Alabama,  to  let  after  the  first 
of  the  year.  Parties  with  20  or  30  team  out- 
fits can  get  in  touch  with  E.  B.  Garrctson  by 
addressing  him,  care  Sancoulas  Hotel,  Pen- 
sacola,  I  "la. 

®C.  1).  Smith  Co.,  Memphis,  Tenn.,  arc 
understood  to  have  been  awarded  the  contract 
for  constructing  the  Memphis  &  Gulf  R.  R„ 
and  it  is  believed  that  grading  work  will  be 
Started  iii  Januan  This  road  is  projecting  a 
line  from  Pensacola,  F!a.,  to  Memphis,  Tenn., 

with  a  branch  to  Helena,  \rk.,  and  will  have 

a  total  length  of  about  500  miles  W  P  Dick- 
inson. Chicago,  111  .  is  the  promoter. 

The  Woodville  K  R,  Co.,  now  operating 
10  nub's  of  iteam  line,  has  made-  prelim 

inary  surveys   for  a    10-mile  extension  from 

Wakulla,  Fla.,  south  to  Crawfordsville  The 
capital  for  the  construction  ><i  the  extension 
has  been  partly  secured    The  construction 

work  will  be  done  DJ  coinpam   Force!  ThOS. 

M    Hall,  Woodville,  Fla.,  is  President  and 

Chief  Fngineer. 


Illinois. 

The  Perry  County  Interurban  Ry.  Co.  has 
been  incorporated.  The  principal  office  is 
to  be  at  Springfield,  and  it  is  proposed  to 
construct  the  road  across  the  county  of 
Perry,  passing  through  or  near  Pinckney- 
ville  and  Duquoin.  The  incorporators  and 
first  board  of  directors  are:  G.  W.  Mcln- 
tyre  and  F.  A.  Spitznagel,  Jr.,  both  of  Spring- 
field. 111.;  Isaac  Black  of  Duluth,  Minn.;  A. 
C.  Sprague  of  Dubois,  111.,  and  William 
Roessler  of  St.  Paul,  Minn. 

The  Johnston  City  Connecting  Ry.  Co.  has 
been  incorporated  with  a  capital  stock  of 
$5,000,  and  principal  offices  at  East  St.  Louis, 
111.  This  company  purposes  to  construct  and 
operate  a  railroad  in  Williamson  County,  111. 
The  incorporators  and  first  board  of  directors 
are :  E.  J.  Pearson  and  T.  L.  Phillips,  both  of 
St.  Louis,  and  L.  O.  Whitnel,  H.  L.  Browning 
and  T.  E.  Gillespie,  all  of  East  St.  Louis. 

The  Quincy  &  Western  Illinois  Ry.  Co. 
has  obtained  7  miles  of  right  of  way  in  and 
through  Quincy  for  its  proposed  traction  line. 

Indiana. 

The  Chicago  &  Eastern  Illinois  R.  R.,  L. 
C.  Hartley,  Chief  Engineer,  7700  Wallace  St., 
Chicago,  111.,  has  been  making  surveys  with  a 
view  to  changing  the  course  of  the  White 
River  near  Decker,  Ind.,  to  protect  its  tracks. 
A  new  channel  which  would  change  the 
course  of  the  river  about  one  mile  at  a  cost 
of  $150,000,  is  proposed. 

The  Illinois  Central  R.R.  is  understood  to 
have  selected  the  route  for  its  proposed  spur 
from  Bloomington  to  the  district  south  of 
Clear  Creek  to  tap  the  stone  belt  in  Monroe 
and  Lawrence  Counties.  It  is  believed  that 
construction  work  will  be  started  shortly.  A 
S.  Baldwin,  Chicago,  111.,  is  Chief  Engineer. 

Surveys  have  been  started  at  Richmond, 
Ind.,  for  the  proposed  traction  line  north 
and  south  through  that  city  of  the  Richmond 
&  Eastern  Indiana  Ry.  Co.  Charles  Jordan, 
Richmond,  is  in  control. 

It  is  believed  that  construction  work  will 
be  started  in  the  spring  on  the  first  link  of 
the  South  Bend,  Logansport  &  Indianapolis 
Ry.  This  line  will  extend  as  far  south  as 
Lakeville,  a  distance  of  twelve  miles.  G. 
R.  Summers,  South  Bend,  R.  D.  Wynn  of 
Waukegan,  111.,  and  F.  W.  Stillwell  of  Chi- 
cago are  in  control.  The  line  will  run  to 
Logansport  by  way  of  Plymouth  and  Culver, 
Ind. 

The  Richmond  &  Eastern  Indiana  Traction 
Co.  has  determined  to  build  a  line  from  Port- 
land to  Richmond,  thence  by  way  of  Liberty 
and  Oxford  to  Hamilton.  The  company  first 
planned  to  go  from  Richmond  to  Harrison, 
lint  found  on  account  of  the  broken  country 
and  sparcc  settlement  that  the  better  proposi- 
tion is  to  reach  Cincinnati  by  way  of  Ham- 
ilton. A  contract  has  been  let  for  surveying 
tin'  line  from  Richmond  to  Portland,  45  miles, 
and  the  surveyors  have  just  about  half  com- 
pleted their  work.  The  company  is  consid- 
ering the  use  of  gas  electric  cars  on  the  line. 
The  line  will  lie  built  through  a  very  thickly 
settled  country  anil  will  pass  through  12  small 
towns  besides  Richmond,  Union  City  and 
Portland,  making  15  towns  on  a  line  45  miles 
long,  and  will  serve  a  strip  of  country  that 
will  average  5  miles  on  each  side  of  the  line 
that  has  no  other  means  of  travel.  Chas.  W. 
Jordan,  Richmond.  Ind.,  is  Secretary  and 
Treasurer. 

The  Indianapolis.  Crawfordsville  &  West- 
cm  Traction  Co.,  C.  ]•'..  Morgan,  General 
Manager,  Crawfordsville,  Ind.  is  reported  to 
have  placed  orders  for  the  steel  to  be  used 
next   spring   in   the  extension  of   the  line  to 

Danville,  fll  It  is  stated  thai  the  extension 
will  parallel  the  Big  Four  through  Wayne 
town,  Hillsboro,  Veedersburg  and  Covington, 


4*  indicates  work  now  open  for  bids.   *  indicates  a  contract  let  recently. 
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Iowa. 

The  Iowa  &  Southwestern  Ry.  is  now  lay- 
ing steel  for  its  line  from  Blanchard,  la.,  into 
Clarinda,  a  distance  of  18  miles,  and  it  is 
expected  that  the  whole  line  will  be  completed 
before  the  close  of  the  year.  Wm.  S.  Far- 
quhar,  College  Springs,  la.,  is  President,  and 
C.  B.  Judd,  Clarinda,  la.,  is  Chief  Engineer. 

The  Muscatine  North  &  South  Ry.  Co.,  ac- 
cording to  information  received  from  Musca- 
tine, la.,  will  fill  in  along  the  Muscatine 
Levee.  The  improvement  will  provide  con- 
siderable additional  trackage  for  the  road. 
With  the  extension  of  the  North  &  South  to 
Burlington,  and  the  possibility  of  the  Daven- 
port interurban  running  into  the  North  & 
South  depot  at  Muscatine,  more  trackage  will 
be  necessary,  and  by  utilizing  the  filled  ground 
a  sufficient  amount  of  switches  can  be  se- 
cured. 

Kansas. 

The  South  Hutchinson  Street  Ry.  Co.  has 
been  organized  by  residents  of  South  Hutch- 
inson and  will  build  about  1%  miles  of  street 
railway  to  connect  with  the  Hutchinson  in- 
terurban line.  The  capital  stock  of  the  com- 
pany has  practically  all  been  subscribed.  L. 
H.  Obee,   Hutchinson,  is  Secretary. 

W.  H.  Luke,  a  contractor  who  has  been 
working  near  Fort  Scott,  Kan.,  has  been  in- 
structed, according  to  reports,  by  officials  of 
the  Kansas  City,  Mexico  &  Orient  Ry.,  to  start 
work  about  April  1,  1912,  on  the  branch  line 
from  Wichita,  Kan.,  to  Kansas  City  by  way 
of  Eldorado  and  Emporia. 

It  has  been  announced  by  an  officer  of  the 
Nebraska,  Kansas  &  Southern,  according  to 
reports,  that  an  extension  has  been  located 
from  the  present  end  of  track  to  Stockton. 
Kan.  This  company  was  organized  to  build 
from  Garden  City,  northeast  to  Stockton, 
about  165  miles  and  track  has  been  laid  from 
Garden  City  east  about  15  miles.  The  system 
will  eventually  extend  to  Superior,  Nebr. 

It  is  rumored  that  general  officials  of  the 
Missouri  Pacific  System  are  to  meet  at  Larned, 
Kan.,  for  the  purpose  of  discussing  the  ad- 
visability of  building  an  extension  of  the 
branch  terminating  at  Larned  on  to  LaCrosse. 
E.  F.  Mitchell,  St.  Louis,  Mo.,  is  Chief  Engi- 
neer of  the  system. 

Kentucky. 

The  Bowling  Green  Northern  R.  K.  has 
completed  surveys  for  its  50-mile  line,  the 
route  of  which  is  from  Bowling  Green,  via 
Mammoth  Cave  to  a  connection  with  the  Illi- 
nois Central  R.  R.  at  Letchfield  or  Grayson 
Springs.  H.  L.  Underwood,  Knoxville,  Tenn.. 
is  President,  and  M.  H.  Crumps,  Bowling 
Green,  Ky.,  is  acting  Chief  Engineer. 

Louisiana. 

The  Louisiana  Railway  &  Navigation  Co., 
H.  B.  Helm,  General  Manager,  Shreveport, 
La.,  is  planning  to  build  a  belt  line  around  the 
city  of  Baton  Rouge.  Some  right  of  way  has 
already  been  secured.  The  railroad  will  ask 
the  City  Council  for  a  franchise  to  run  its 
line  down  Railroad  Ave.  to  near  Front  St., 
and  to  go  up  Front  St. 

The  Southwestern  Power  &  Traction  Co. 
is  reported  to  have  placed  a  $6,000,000  bond 
issue  with  French  capitalists,  and  is  said  to 
have  perfected  plans  for  building  its  elec- 
tric railway  from  Berrick  to  Lafayette, 
through  New  Iberia.  The  line  will  extend 
east  from  New  Iberia  to  Lafayette,  the  whole 
mileage,  Iberia  to  Lafayette,  being  about  120 
miles.  The  power  plant  will  be  located  at 
New  Iberia.  The  Southwestern  Power  & 
Traction  Co.  has  offices  in  the  Godchaux 
Bldg.,  New  Orleans.  The  officers  are :  F. 
W.  Crosby,  New  Iberia,  President ;  Law- 
rence Blum.  New  Orleans.  Vice  President; 
R.  E.  L.  C.  Ries,  New  Orleans,  Secretary- 
Treasurer. 

An  extensive  railroad  construction  project 
is  now  being  planned  by  the  St.  Louis  &  San 
Francisco  R.  R.  The  plan  calls  for  the  build- 
ing of  a  railroad  running  directly  north  from 
Port  Barre,  La.,  on  the  Frisco-New  Orleans- 
Houston  line,  through  Louisiana  and  Arkan- 


sas to  Memphis,  Tenn.,  and  connecting  on 
the  west  side  of  the  Mississippi  River  at 
Memphis  with  the  existing  line  between  that 
point  and  St.  Louis.  This  line  will  call  for 
about  375  miles  of  construction.  It  is  un- 
derstood that  the  new  line  will  lie  west  of  the 
St.  Louis,  Iron  Mountain  &  Southern's  river 
line  and  keep  out  of  the  low  swamps.  The 
construction  of  this  road  will  provide  the 
Frisco  with  the  low-grade  line  it  has  been 
figuring  on  for  some  years  to  connect  its 
northern  and  southern  lines  west  of  the 
river.  It  is  stated  that  the  line  will  not  be 
used  as  a  part  of  the  St.  Louis-New  Orleans 
line,  as  that  business  will  be  handled  through 
Memphis  and  New  Albany,  thence  over  the 
newly-acquired  New  Orleans,  Mobile  &  Chi- 
cago Ry.  This  new  line  will  be  built  under 
the  name  of  the  Memphis,  Arkansas  &  Louisi- 
ana R.  R.  Articles  of  incorporation  for  the 
railroad  were  filed  on  Dec.  1.  F.  M.  Jonah, 
St.  Louis,  Mo.,  is  Chief  Engineer  of  construc- 
tion of  the  St.  Louis  &  San  Francisco. 

The  Iberia,  St.  Mary  &  Eastern  R.  R.,  which 
is  building  from  New  Iberia,  La.,  to  Berwick 
City  on  the  Berwick  Bay  opposite  Morgan 
City  is,  according  to  reports  making  satisfac- 
tory progress  having  reached  beyond  Jeaner- 
ette.  R.  J.  Lockwood  is  Chief  Engineer  of 
the  company. 

Maryland. 

Track  laying  between  Towson  and  Luth- 
erville  for  the  new  Towson  &  Cockneysville 
R.  R.  has  been  completed,  and  the  compam 
is  now  considering  building  an  extension 
above  Cockneyville.  The  proposed  extension 
would  be  about  9  miles  long  and  would  cost 
about  $70,000.  Preliminary  surveys  for  it 
have  been  made. 

The  Baltimore  &  Ohio  R.  R.  is  planning  to 
build  a  spur  track  through  the  center  of  the 
old  quarantine  grounds  of  the  city  of  Balti- 
more, in  Anne  Arundel  county,  for  the  bene- 
fit of  the  manufacturing  industries  to  be  lo- 
cated there. 

The  Municipal  Factory  Site  Commission,  A. 
S.  Goldsborough,  Secretary,  Baltimore,  Md., 
has  issued  a  statement  urging  the  passage  of 
an  ordinance  authorizing  the  laying  of  the 
Baltimore  &  Ohio  tracks  on  Barre  St.,  from 
Camden  Station  to  Light  St. 

Michigan. 

The  Michigan  United  Ry.,  Jackson,  .Mich, 
is  planning  to  issue  $1,237,000  of  bonds.  This 
issue  would  take  care  of  a  previous  issue  used 
for  improvements  and  would  permit  of  ex- 
tensions. These  improvements  are  under- 
stood to  include  the  building  of  a  line  from 
Grand  Rapids  to  Kalamazoo.  Beside  tin- 
Grand  Rapids-Kalamazoo  project,  it  is  also 
proposed  to  electrify  the  line  from  Kalama- 
zoo to  Benton  Harbor. 

The  Michigan  Central,  according  to  rumors 
from  Caro,  Mich.,  intend  to  build  a  branch 
from  Bach's  Siding  to  Sebewaing,  a  distance 
of  7  miles.  Surveyors  are  said  to  be  locating 
the  proposed  route. 

Minnesota. 

O.  W.  Erickson,  Cloquet,  Minn.,  who  has 
the  contract  for  building  a  spur  of  track 
about  two  miles  in  length,  extending  from  a 
point  near  the  Great  Northern  depot  to  the 
washing  plant  at  Nashwaut,  has  work  well 
under  way. 

Plans  for  the  merging  of  the  Minneapolis 
&  St.  Louis  R.  R.  and  the  Iowa  Central  R.  R. 
have  been  completed,  officials  of  the  various 
states  interested  having  given  their  consent 
to  the  proposition  The  directors  have  also 
made  known  the  sale  to  an  underwriting 
syndicate  of  $2,500,000  bonds  of  the  Minneap- 
olis &  St.  Louis.  J.  S.  Basch  &  Co.  are  at  the 
head  of  the  syndicate  which  has  taken  the 
bonds,  which  are  part  issue  of  Minneapolis  & 
St.  Louis  refunding  and  extension  5  per  cent. 
The  bonds  sold  are  a  part  of  a  new  $75,000,000 
mortgage  authorized  for  refunding,  new  con- 
struction and  future  requirements.  The  se- 
curities will  also  be  a  first  lien  on  the  lines 
on  the  subsidiary  Minneapolis,  Dakota  &•  Pa- 
cific Ry.,  whose  bonds  are  to  be  retired  and 


a  general  lien  on  all  existing  properties.  It 
is  now  determined  to  make  the  Minneapolis  & 
St.  Louis  and  Iowa  Central  a  north  and  south 
line.  The  operations  of  the  two  roads  have 
heretofore  been  east  and  west,  and  dependent 
principally  on  the  Dakotas  for  tonnage,  as 
previously  noted.  It  is  proposed  to  extend  the 
merged  road  to  the  Canadian  border  to  a  con- 
nection with  the  Canadian  Northern  and 
Grand  Trunk  Pacific  systems  by  the  construc- 
tion of  200  odd  miles  of  track.  Other  develop- 
ments in  prospect  for  the  line  include  an  ex- 
tension of  the  Iowa  Central  to  St.  Louis;  to 
a  connection  with  the  Missouri,  Kansas  & 
Texas.  This  will  give  a  through  route  from 
the  Canadian  northwest  to  Galveston,  Tex. 

Mississippi. 

The  Meridian  &  Deep  Water  R.  R.  Co. 
of  Meridian  has  filed  a  first  mortgage,  bear- 
ing 5  per  cent,  to  cover  a  bond  issue  of  $1,- 
200,000.  This  completes  the  arrangements  for 
financing  the  road  from  Meridian  to  Myrtle- 
wood,  including  the  building  of  a  bridge 
across  the  Tombigbee  River.  Grading  work 
on  this  road  is  now  under  way. 

Missouri. 

The  Grandview  R.  R.  Co.,  chartered  last 
week  with  a  capital  stock  of  $200,000,  is  un- 
derstood to  be  planning  to  have  work  started 
immediately  on  the  construction  of  a  19-mile 
electric  railway  from  the  city  limits  of  St. 
Louis  to  a  cement  mill  in  St.  Louis  County. 
Frederick  Herbert,  President  of  the  St.  Louis 
Trunk  Manufacturing  Co.,  St.  Louis,  Mo., 
is  the  principal  stockholder  in  the  railway. 

The  St.  Joseph  Electric  Ry.  Co.  has  been 
incorporated  with  a  capital  stock  of  $50,000, 
the  directors  for  the  first  year  being  J.  G. 
Schneider,  W.  W.  Van  Sant,  C.  F.  Enright, 
W.  P.  Fulkerson  and  John  E.  Dolman,  all  of 
St.  Joseph.  The  company  is  a  subsidiary  to 
the  Kansas  City,  Clay  County  &  St.  Joseph 
Ry.  Co..  which  is  building  an  interurban  line 
connecting  Kansas  City,  St.  Joseph,  Excel- 
sior Springs  and  intermediate  points.  It  was 
organized  to  build  and  operate  a  street  rail  - 
'way  line  in  St.  Joseph,  the  other  company  be- 
ing an  interurban  line  only. 

The  St.  Louis  &  Missouri  Southern  Ry.  Co., 
projecting  an  80-mile  line  from  Marston,  Mo., 
to  Cape  Girardeau.  Mo.,  has  made  its  surveys 
and  has  secured  part  of  the  capital  for  con- 
struction purposes.  No  contracts  have  been 
let.  E.  S.  McCarty,  New  Madrid,  Mo.,  is 
President. 

St.  Louis  Items. 

BY   A.  B.  KOENIG. 

©Contract  for  the  construction  of  the  Mo- 
nadnock  block  of  21  stories,  which  is  to  re- 
place the  Barr  block,  was  let  to  the  West- 
lake  Construction  Co.  Razing  of  the  present 
improvement  of  the  block,  including  the  Julia 
building,  occupying  the  east  half  of  the  block, 
will  be  begun  Feb.  1,  the  site  being  ready  for 
excavations  about  April  1.  Thomas  H.  McKit- 
trick.  Robert  S.  Brookings,  W.  K.  Bisby.  R. 
McKittrick  Jones  and  Thos.  H.  West  will  be 
the  financial  backbone  of  the  Monadnock 
Building  Co.,  which  will  erect  the  building 
Those  conversant  with  building  operations 
estimate  the  project  will  entail  a  cost  of  ap- 
proximately $15,000,000.  The  ground,  which  is 
held  under  99-vear  leases,  represents  an  in- 
vestment of  between  $7,000,000  and  $8,000.- 
000.  More  than  five  years  have  been  con- 
sumed in  assembling  the  site  of  the  proposed 
structure,  which  will  comprehend  the  block 
bounded  by  Olive.  Locust,  Sixth  and  Seventh 
streets,  representing  a  multiplicity  of  owner- 
ships. The  east  half  of  the  block  is  held  in 
fee  by  the  Maffit-Chouteau  estate,  it  being 
the  birth  place  of  William  Maffit.  vice-presi- 
dent of  the  Mercantile  Trust  Co.  The  power 
plant  for  the  building  operations  will  be  in 
the  basement  of  a  five-story  building  which  is 
being  erected  on  the  east  side  of  Seventh 
street,  between  Locust  and  St.  Charles  streets, 
by  a  company,  of  which  Thomas  H.  McKit- 
trick and  George  H.  Allen  are  the  prime  mov- 
ers. It  will  cost  $100,000.  The  Monadnock 
block  probably  will  be  on  a  revenue  basis  from 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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its  completion.  Eight  and  probably  10  of  the 
first  floors  of  the  building  will  be  occupied  by 
the  May  Department  Stores  Co.,  which  recent- 
ly acquired  the  William  Barr  Dry  Goods  Co., 
while  a  large  number  of  the  upper  floors  have 
been  leased  for  railway  offices,  the  Missouri 
Pacific  and  Iron  Mountain,  the  Missouri, 
Kansas  and  Texas,  Chicago,  Burlington  & 
Quincy  and  Cotton  Belt  having  reserved  space 
to  be  occupied  with  their  general  offices.  The 
May  Company  will  oay  an  annual  rental  of 
$305,000.  The  Monadnock  block  will  over- 
top the  Third  National  Bank,  the  Wright  and 
the  Central  National  Bank  building,  at  pres- 
ent the  tallest  office  buildings  in  the  city. 
Quarters  are  now  being  sought  for  occupancy 
by  the  May  Department  Stores  Co.,  a  $20,- 
000,000  corporation,  with  department  stores 
in  New  York  and  other  large  cities,  during 
the  construction  period. 

Dan  Sullivan  has  taken  a  piece  of  Keating 
Bros.'  work  at  West  Frankfort,  111. 

Jack  Carroll  has  moved  his  outfit  on  to  a 
part  of  Keating  Bros.'  work  at  West  Frank- 
fort, 111. 

The  annual  dinner  of  the  Engineers'  Club 
of  St.  Louis,  will  be  given  at  the  Mercantile 
Club,  December  15,  at  7 :30  p.  m.  Speeches, 
vocal  and  instrumental  music  will  be  features. 

Tom  Keating  of  Keating  Bros,  left  here  for 
West  Frankfort,  111.,  where  they  are  build- 
ing a  yard  and  spur  for  the  coal  mines  at  that 
point.  They  can  use  a  15-team  outfit  on  this 
work.    Address  them  Dupo,  111. 

The  Wabash  Railroad  Company  has  received 
orders  from  the  Government  to  deepen  the 
Channel  of  the  Mississippi  River  under  their 
Hannibal  Bridge  and  have  about  25,000  or  30,- 
000  yds.  of  dredge  work  to  let  at  this  point. 
A.  O.  Cunningham,  St.  Louis,  is  Chief  Engi- 
neer. 

Pete  Gifford  of  the  List  &  Gifford  Const. 
Co.  passed  through  St.  Louis  the  other  day 
on  this  way  to  Marianna,  Ark.,  where  they 
are  building  the  Memphis-Marianna  cut  off 
for  the  Iron  Mountain  R.  R.  Co.  Pete  says 
everything  is  fine  and  dandy  down  in  Arkan- 
sas and  their  work  nearing  completion. 

The  burial  of  all  wires  must  begin  in  two 
weeks  in  the  downtown  streets  of  Kansas 
City.  The  penalty  is  a  fine  of  $100  to  $300  a 
day,  based  on  the  number  of  poles  and  the 
days  they  are  up.  A  letter  was  sent  on  Dec. 
6th  to  the  telephone,  telegraph  and  light  com- 
panies by  Clyde  Taylor,  counsel  for  the  pub- 
lic Utilities  Commission,  calling  attention  to 
the  number  of  poles  and  the  mileage  of  over- 
head wires. 

Joe  Vorst,  the  jolly  dutchman  from  St. 
Genevieve,  Mo.,  spent  a  couple  of  days  with 
us.  Joe  bought  the  brewery  in  St.  Genevieve, 
a  short  time  ago  and  from  what  our  friends 
tell  us  he  is  just  as  good  a  brewer  as  a  con- 
tractor, even  though  the  brewery  is  only  a 
side  line.  All  trains  going  through  St.  Gene- 
vieve take  water  there  and  Joe  wants  all  the 
contractors  to  come  over  to  the  brewery  and 
visit  him  while  the  engine  is  filling  up. 

Objections  by  the  citizens  of  Venice.  111.,  to 
the  location  of  the  levee,  the  East  Side  levee 
&  Sanitary  District  has  planned  to  build  op- 
posite Venice  were  swept  away  in  a  decision 
by  Judge  Louis  Bernreutcr  in  the  Circuit 
Court  at  Edwardsville.  111.  Judge  Rernrcu- 
ter  held  with  the  trustees  of  the  Sanitary  Dis- 
trict that  the  levee  as  planned  will  be  of  bene- 
fit to  the  citizens,  and  entered  an  order  giving 
the  trustees,  authorities  to  proceed  with  the 
work. 

For  20  years  Quincy,  Illinois,  has  been  mak- 
ing efforts  to  be  connected  with  intcrurban 
lines,  and  at  last  the  proposition  of  the 
Quincy  and  Western  Illinois  road  has  been 
encouraged  with  good  prospects  of  its  assum- 
ing tangible  shape.  The  company  has  obtained 
the  right  of  way  for  seven  miles  in  and 
through  Quincy,  and  200  business  men  have 
subscribed  for  stock  It  is  proposed  to  bh 
tain  motor  power  from  the  Mississippi  River 
Power  Co. 

Mikr  Conroy.  while  on  his  levee  job  near 
Granite  City.  III.,  went  blind  one  day  last 
week  Conroy  was  hurried  to  St.  Lotlil 
wln  rc    an    oculist    was    consulted  and  pro- 


nounced the  cause  of  his  blindness  as  due  to 
excessive  smoking.  Conroy  smoked  as  high 
as  40  to  50  cigars  each  day  and  was  advised  to 
not  smoke  in  the  future.  We  are  pleased  to  an- 
nounce that  his  sight  was  restored  within  24 
hours  after  not  smoking.  Conroy  is  now- 
wearing  glasses  and  says  he  can  see  as  well 
as  ever. 

Automobile  owners  and  teamsters  are  com- 
plaining of  the  bad  conditions  of  the  St. 
Charles  rock  road  from  Pattonville  to  the 
St.  Charles  bridge.  The  road  is  included  in 
the  state  highway  route  and  the  county  de- 
cided to  improve  it  last  spring,  but  nothing 
has  been  done.  There  is  a  movement  on  foot 
among  St.  Louis  and  St.  Louis  County  auto 
owners  to  have  the  road  improved  and  paid 
for  by  individual  subscription,  provided  the 
county  does  not  take  early  action.  The  road 
in  its  present  condition  is  considered  almost 
impassable. 

An  understanding  has  been  reached  between 
the  St.  Charles  City  Council  and  the  United 
Railways  Co.  whereby  the  company  will  be 
granted  a  franchise,  allowing  it  to  extend  its 
railroad  across  North  Second  St.,  in  St. 
Charles,  Mo.,  at  the  entrance  of  the  high- 
bridge  on  Adams  St.  A  loop  will  be  built  by 
the  company  for  turning  its  cars  and  a  depot 
erected. 

F.  H.  Van  Craenenbroeck.  formerly  Divis- 
ion Engineer  of  the  Missouri  Pacific  R.  R.  at 
Pueblo,  Colo.,  is  now  representing  the  Engi- 
neering Co.,  the  Urban  Construction  Co.,  the 
Co-Operative  Co.  of  St.  Louis.  His  office  ad- 
dress is  1213  Chemical  Bldg. 

No  idleness  in  Kansas  City  this  winter  is 
the  aim  of  the  inspectors  of  the  unemployed, 
who  say  they  will  have  work  for  1,500  men 
within  ten  days.  A  canvass  of  all  saloons  and 
"hang-outs"  is  being  made,  and  those  men 
who  are  not  willing  to  work  must  either  leave 
the  city  or  go  to  the  municipal  farm.  At  the 
municipal  rock  quarry  work  for  1,000  men 
will  be  ready  within  ten  days.  The  Metro- 
politan street  railway  company  has  contracted 
for  all  the  stone  crushed  there  this  winter. 
The  men  will  be  paid  60  cents  a  cubic  yard 
for  the  stone  they  break.  That  will  enable 
them  to  earn  from  $1.50  to  $250  a  day. 

The  labor  market  in  St.  Louis  is  easier 
right  now  than  it  has  been  for  vears.  Lots  of 
labor  for  all  kinds  of  work.  Going  wages  15 
cents  per  hour  for  railroad  company  work. 
17%c  to  20c  per  hour  for  contract  work. 

The  hustling  T.  F.  Stroud  of  Omaha  spent 
last  Saturday  with  us.  He  left  here  for  the 
south.  Stroud  informs  us  that  he  is  going  to 
double  the  capacity  of  his  plant  in  Omaha. 
After  March  1st  will  be  able  to  get  out  50  or 
more  wagons  per  day.  At  the  present  time  his 
factory  is  getting  out  3  machines  per  week 
and  will  increase  the  machine  plant  also 
shortly. 

The  East  St.  Louis  Board  of  Local  Im- 
provements last  week  granted  a  permit  to  the 
Terminal  Railroad  Association  to  lay  a  track- 
across  Broadway,  just  west  of  C  street.  The 
board  claims  this  will  fill  in  a  bad  hole  in  the 
street  and  save  the  city  about  $20,000.  Street 
paving  with  macadam  was  ordered  by  the 
board  as  follows:  Sixth  street,  from  Summit 
avenue  to  Pennsylvania  Ave.:  Pennsylvania 
Ave.  from  Sixth  St.  to  Collinsville  Ave.; 
Fifth  St.  from  Ohio  Ave.  to  Summit  Ave.: 
Summit  Ave.  from  Ohio  Ave.  to  Collinsville 
Ave. :  Exchange  Ave.  from  Seventh  to  Seven- 
teenth St. 

The  St.  Clair  County  Board  of  Supervisors 
at  Belleville,  Illinois,  adopted  a  resolution  au- 
thorizing the  erection  of  a  new  workhouse  and 

the  appointment  of  a  committee  of  five  to  in- 
vestigate the  feasibility  of  erecting  the  prison 
at  Falling  Springs.  The  tiew  workhouse  is 
needed  to  relieve  the  congested  county  jail  at 
Belleville  and  will  permit  the  quartering  of 
workhouse  prisoners  in  the  same  building 
where  they  are  to  be  employed  The  board 
has  realized  the  necessity  of  either  enlarging 
the  county  jail  or  erecting  a  workhouse,  as  the 
jail  Ins  been  crowded  beyond  capacity. 

Robert  Sikking,  secretary  of  the  East  Side 
Sanitary  and  Drainage  District  in  charge  of 
iln   Cahokia  Creek  diversion  channel  and  tin- 


East  Side  levee  improvements  on  Dec.  6th 
in  East  St.  Louis,  paid  bills  as  follows :  Rob- 
inson &  Son,  work  on  the  Cahokia  diversion 
channel,  $7,200;  Gould  Construction  Company 
and  the  King  Bridge  Company,  building  of 
railroad  bridges  over  Cahokia  channel,  $8,- 
500;  Meyers  Construction  Company,  work  on 
section  A  of  the  front  levee,  $3,7*00;  Robin- 
son &  Son,  work  on  sections  B  and  C  of 
the  front  levee,  $6,700;  Yale  and  Reagen  work 
on  section  4  of  the  front  levee,  $2,900.  Total 
$29,000. 

E.  Harper,  city  engineer  of  East  St.  Louis, 
announced  the  other  day  that  the  East  St. 
Louis  "big  sewer"  now  under  construction, 
will  not  be  completed  until  Jan.  1.  City  of- 
ficials hoped  the  sewer  would  be  completed 
by  Dec.  15,  so  the  special  assessment  tax  could 
be  levied.  This  tax  cannot  be  levied  until 
the  completion  of  the  sewer  and  its  accept- 
ance by  the  city.  Failure  to  complete  the 
sewer  by  December  15,  makes  the  special  tax 
impossible  until  1913,  and  the  deficit  in  the 
city  treasury,  which  the  city  officials  had 
hoped  to  replenish  with  the  special  tax,  will 
have  to  be  carried  another  year. 

Bids  were  opened  Dec.  3d  at  the  Treasury 
Department  for  the  construction  of  the  public 
building  at  Parsons,  Kan.  The  bidders  amount 
of  their  bid  and  kind  of  stone  bid  upon  were 
as  follows:  M.  Yeager  &  Son,  Danville,  111., 
limestone  $55,895,  sandstone  $58,495;  Hiram 
Lloyd  Building  and  Construction  Co.,  St. 
Louis,  $59,350  and  $59,310.  Barnes  Bros., 
Logansport,  Ind.,  $57,450  and  $59,500;  North- 
ern Construction  Company,  Milwaukee,  Wis., 
$59,950  and  $62,000;  Holiday  &  Crouse,  Greens- 
boro, N.  C.  $58,900  and  $62,800;  Deeter  & 
Wenzel  Construction  Company,  Wichita,  Kan., 
$53,553  and  $55,113;  Newport  Construction 
and  Engineering  Company,  Newport  News, 
Va.,  $57,873  and  $60,000;  King  Lumber  Com- 
pany. Charlottesville,  Va.,  $66,850  and  $68,000; 
H.  W.  Green,  Kansas  City,  Mo.,  $64,511  and 
$67,537;  J.  W.  Fairchild,  Danville,  111.,  $56.- 
842  and  $59,404;  Muskogee  Construction  Com- 
pany, Muskogee,  Okla.,  $53,350  and  $54,250. 
Bidders  on  limestone  only;  W.  B.  Lowell, 
Minneapolis,  Minn.,  $59,450;  George  W.  Stiles. 
Chicago,  $57.733 ;  Corners  Bros.,  Lowell, 
Mass.,  $56,756. 

Another  East  St.  Louis  railroad  was  given 
a  right  of  way  to  the  Municipal  free  bridge. 
The  City  Council  passed  a  bill  granting  a 
franchise  to  the  "Denverside  Connecting  Ry. 
Co.  Although  nearly  all  of  the  officers  and 
directors  of  the  new  road  are  officers  of  the 
Aluminum  Co.  of  America  of  Pittsburgh,  Pa., 
it  is  understood  the  main  object  of  the  road 
is  to  connect  with  the  Terminal  R.  R.  Asso- 
ciation at  the  free  bridge  approaches.  The 
franchise  grants  authority  to  lay  a  double 
track  to  cross  Twenty-second  and  Twenty- 
fourth  Sts.,  at  Boismenus  Ave.,  where  the 
City  of  St.  Louis  has  bought  land  for  the  free 
bridge  approaches.  Arthur  V.  Davis  of  Pitts- 
burgh, Pa.,  president  of  the  "Aluminum  Com- 
pany." is  president  of  the  "Denverside  Con- 
necting Railway  Company,"  Charles  M.  Hall 
of  Niagara  Falls  is  vice-president;  G.  R.  Gib- 
bons of  Parmassus,  Pa.,  is  secretary  and  R. 
E.  Withers  of  Parnassus,  Pa.,  is  treasurer. 
Gilbert  McCullough,  C.  E.  Hodgson  and  C.  B. 
Fox  of  East  St.  Louis  compose  the  Roard  of 
Di  rectors. 

The  Rankin  tract  will  be  utilized  for  ter- 
minal yards  the  moment  the  city  passes  an 
ordinance  vacating  the  dedicated,  but  not  con- 
structed, streets  and  alleys  intersecting  it. 
President  McChcsney  made  the  statement 
liter  his  attention  was  called  to  a  report  that 
the  Terminal  Association  had  abandoned 
its  plan  to  use  the  Rankin  tract  and  would 
spend  $10,000,000  building  terminal  yards 
in  last  St.  Louis.  We  have  discussed 
plans  tor  future  terminal  yards  in  East 
St.  Louis,"  said  President  MeChesney,  "but 
i lies,  plans  arc  away  in  the  distance.  We 
would  be  glad  to  go  ahead  with  our  plans  for 
utilizing  the  Rankin  tract  if  the  city  would 
grant  the  necessary  ordinances."  President 
MeChesney  said  the  Fast  Side  Sanitary  and 
I  evee  District  bad  paid  $800,009  to  the  Wig 
gins  I  ci  r\   Co.  as  land  damages  on  account 
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of  the  big  levee  to  be  constructed  on  the  east 
river  bank  to  protect  the  city  from  high  wa- 
ter. The  amount  of  damages  has  been  agreed 
upon  between  representatives  of  the  levee 
board  and  the  ferry  company,  he  said,  and  ap- 
provided  by  the  court.  The  levee  is  to  skirt  the 
entire  East  St.  Louis  river  front,  and  is  to  be 
45  feet  above  the  high  water  mark.  Some 
persons  in  East  St.  Louis  who  objected  to  the 
compromise  between  the  levee  supervisors  and 
the  ferry  company  contended  that  the  settle- 
ment gave  the  Terminal  Association  a  great 
advantage,  as  it  would  enable  it  to  utilize 
about  100  acres  of  ground  for  railroad  yards. 
The  report  was  started,  at  the  same  time,  that 
the  terminal  was  going  to  spend  $10,000,000 
on  its  yards,  and  cease  building  additional  fa- 
cilities in  St.  Louis. 

A  mandamus  suit  was  filed  against  State 
Auditor  Gordon  on  December  2d  in  the  Su- 
preme Court  by  Gasconade  County  to  compel 
him  to  place  the  money  derived  from  the  sale 
of  stamps  on  options  and  from  motor  licenses 
into  the  general  state  road  fund.  State  Treas- 
urer Cowgill,  who  pays  out  the  funds  upon 
the  auditor's  warrant,  was  enjoined,  although 
he  has  nothing  to  do  with  the  distribution  of 
the  fund.  If  this  suit  is  successful  $100,722, 
which  Attorney  General  Major  and  Auditor 
Gordon  are  keeping  separate,  will  have  to  be 
dumped  into  the  general  state  road  fund, 
which  has  in  it  about  $25,000.  There  is  $69,- 
520  in  the  option  and  approximately  $40,000 
in  the  fund  derived  from  the  sale  of  motor 
licenses.  The  following  counties  have  claims 
awaiting  payment  if  Gasconade  County  wins 
the  litigation :  Vernon,  Andrew,  Stoddard, 
Clinton,  Buchanan,  Saline,  Worth,  Jackson, 
St.  Louis,  Audrain,  Jasper,  Phelps,  Franklin, 
Atchison,  De  Kalb,  Dallas,  Monroe.  Cole,  Pet- 
tis, Greene,  Pike  and  Lafayette.  The  object 
of  the  suit  is  to  secure  from  the  Supreme 
Court  a  construction  of  the  road  laws,  which 
are  somewhat  conflicting.  Gov.  Hadley  con- 
tends, and  this  position  is  taken  in  the  suit, 
that  there  is  but  one  fund,  the  general  state 
road  fund,  and  that  this  can  be  paid  out  only 
to  those  counties  which  make  permanent  road 
improvement.  Attorney  General  Major  in  an 
opinion  furnished  to  State  Auditor  Gordon 
took  the  position  that  the  money  derived  from 
the  sale  of  stamps  covering  transactions  on 
futures,  now  amounting  to  about  $69,000,  must 
be  kept  in  a  separate  fund  and  should  be  pro- 
portioned among  the  several  counties  of  the 
states  upon  the  basis  of  the  school  census.  The 
other  fund,  that  derived  from  the  sale  of  au- 
tomobile licenses,  he  said,  would  be  divided 
among  the  several  counties  upon  the  basis  of 
assessed  valuation.  The  forty-fourth  Gen- 
eral Assembly  passed  the  general  state  road 
law,  which  provides  that  the  state  road  fund 
shall  consist  of  "all  moneys  accruing  to  the 
state  from  any  general  or  special  levy  of  taxes 
for  road  purposes  or  from  any  source  what- 
ever, or  derived  in  any  way  for  the  improve- 
ment and  construction  of  public  roads."  LTnder 
the  wording  of  this  law  the  governor  con- 
tends the  money  for  road  purposes  derived 
from  motor  licenses  as  well  as  the  money  de- 
rived from  the  sale  of  stamps  on  options  must 
go  into  the  same  fund  and  be  paid  out  accord- 
ing to  the  provisions  of  the  general  law.  Un- 
der this  law  the  state  will  pay  half  the  cost 
of  the  road  construction  in  any  county,  pro- 
vided the  claim  does  not  exceed  3  per  cent  of 
the  entire  amount  of  the  road  fund.  Gas- 
conade's claim  was  for  $1,000.  Under  the 
Gordon-Major  method  of  dribbling  out  the 
road  funds  to  every  county,  regardless  of 
whether  they  make  permanent  improvements 
on  their  highways  or  not.  Gasconade  would 
receive  but  $213.  The  governor  vetoed  three 
appropriations  made  by  the  Forty-sixth  Gen- 
eral Assembly  out  of  the  road  moneys  for  the 
reasons  set  up  in  the  suit  now  under  prepara- 
tion. His  vetoes  included  a  number  of  claims 
which  the  governor  said  were  in  excess  of  the 
amount  the  counties  concerned  could  receive 
under  the  law.  He  said  these  claims  could 
not  be  allowed  for  the  reason  that  the 
Legislature  has  not  authority  to  make  any 
"grant  of  public  money  to  any  individual,  mu- 
nicipal or    other    corporation  whatsoever." 


These  claims  which  are  disallowed  amounted 
to  $136,246.  He  vetoed  an  appropriation  of 
$500,000  out  of  the  stamp  tax  fund  to  be  dis- 
tributed among  the  several  counties  by  the 
state  auditor  upon  the  basis  of  the  school  cen- 
sus. He  vetoed  this  appropriation  upon  the 
ground  that  this  fund  should  be  put  into  the 
general  fund  and  paid  out  under  the  pro- 
visions of  the  general  law  to  only  those  coun- 
ties which  tax  themselves  for  the  construction 
of  permanent  highways.  The  state  should  help 
those  counties  that  help  themselves,  is  the  gov- 
ernor's construction  of  the  law  creating  a 
state  road  fund.  Under  the  Gordon-Major 
method  of  distribution  the  state  road  moneys 
would  be  doled  out  to  the  114  counties  of  Mis- 
souri and  the  city  of  St.  Louis,  the  counties 
taxing  themselves  to  build  permanent  high- 
ways and  those  that  are  spending  nothing  for 
roads  sharing  alike.  The  good  roads  senti- 
ment fostered  by  Gov.  Hadley  and  the  State 
Board  of  Agriculture  is  gripping  the  entire 
state  and  counties  heretofore  backward  in 
road  improvement  are  thoroughly  aroused. 
The  official  opening  of  the  cross-state  high- 
way and  the  organization  of  special  road  dis- 
tricts to  build  it,  and  the  proposed  opening 
of  a  highway  to  connect  Springfield  with 
Sedalia  are  manifestations  of  the  good  roads 
spirit.  More  money  has  been  voted  by  coun- 
ties during  the  past  few  months  for  the  con- 
struction of  good  roads  and  more  special  dis- 
tricts organized  than  in  any  twenty  years  of 
the  history  of  Missouri  before.  When  the 
next  General  Assembly  convenes  the  advo- 
cates of  good  roads  will  try  to  secure  some 
needed  improvements  of  the  road  laws  so  that 
the  state  may  render  a  more  effective  aid  to 
counties  in  road  building. 

Montana. 

Work  has  been  resumed  on  the  Sun  River 
branch  of  the  Great  Northern  and  will 
be  completed  as  soon  as  possible  to  the  cross- 
ing of  the  Sun  River  near  the  town  of  Sun 
River,  Mont.  It  is  the  intention  of  the  com- 
pany to  erect  a  timber  bridge  at  that  place, 
material  for  which  will  be  transported  to  the 
site  as  soon  as  the  track  is  laid.  The  bridge 
will  be  put  in  during  the  winter  and  with  its 
completion,  which  will  enable  the  delivery  of 
track  material  to  the  other  side  of  the  river, 
the  work  of  laying  steel  on  up  Sun  River  Val- 
ley will  be  resumed. 

Nevada. 

The  Virginia  &  Truckee  Ry.,  W.  H.  Kirk, 
Chief  Engineer.  Carson  City,  Nev.,  is  reported 
to  be  planning  to  build  an  extension  north 
from  its  present  line  to  and  in  the  further 
development  of  the  Comstock  lode. 

New  Jersey. 

It  is  stated  that  because  it  has  been  unable 
to  reach  an  agreement  in  negotiations  con- 
ducted for  some  time  with  the  City  of  New- 
ark, N.  J.,  the  Pennsylvania  has  abandoned, 
at  least  for  the  present,  the  plans  it  had  pre- 
pared for  making  improvements  in  its  pas- 
senger terminal  and  train  service  at  that 
point. 

New  York. 

®Bids  for  construction  Sec.  9,  Route  5,  of 
the  Lexington  Ave.  Rapid  Transit  R.  R.  in 
New  York  City  under  revised  plans  were 
opened  Dec.  5  by  the  Board  of  Rapid  Transit 
Commissioners  of  New  York  City,  the  con- 
tract being  awarded  on  Dec.  8  to  Patrick  Mc- 
Govern.  Boston,  Mass.,  at  $1,961,997.  The 
other  bidders  were :  Degnon  Contracting  Co., 
$2,080,324;  J.  F.  Cogan  Co.,  $2,112,621;  Kev- 
stone  State  Construction  Co.,  $2,191,972:  Hol- 
brook,  Cabot  &  Rollins.  $2,248,990;  Hush 
Nawn  Contracting  Co.,  $2,366,680;  S.  Pearson 
&  Son,  Inc..  $2,570,971 ;  Bradlev  Contracting 
Co..  $2,623,506;  Richard  E.  Henninsjham.  $2,- 
624,405 ;  United  Engineering;  &  Contracting 
Co..  $2,637,877;  Oscar  Daniels  Co..  $2,711,221. 

Negotiations  for  the  transfer  of  control  of 
the  New  York,  Ontario  &  Western  R.  R.  to 
the  New  York  Central  have  advanced  so  far 
that  the  transaction  awaits  only  the  approval 
of  the  public  service  commission.  Tt  is  re- 
ported that  an  agreement  has  been  concluded 


between  the  New  York  Central  and  the  New 
York,  New  Haven  &  Hartford  by  which  the 
latter  corporation  will  turn  over  the  majority 
of  the  stock  of  the  Ontario  &  Western  as  soon 
as  the  assent  of  the  public  service  commission 
is  received. 

North  Dakota. 

Farmers  in  Buffalo  and  surrounding  coun- 
ties have  subscribed  about  $125,000  toward 
building  a  railroad  to  start  from  Mitchell  and 
connect  with  the  Chicago  &  Northwestern  at 
Blunt,  the  latter  being  on  the  Northwestern 
line  from  Huron  to  the  Black  Hills. 

Ohio. 

The  Village  Council  of  Poland  has  granted 
a  franchise  to  John  T.  Harrington  and 
George  E.  Rose,  Youngstown,  for  a  traction 
line  in  that  place.  The  line  is  to  extend  from 
Youngstown  to  Poland,  and  will  be  1  Vj  mile 
long. 

The  Erie  R.  R.  is  preparing  preliminary 
plans  for  the  elimination  of  the  Center  Road 
grade  crossing  in  Warrensvillc,  a  suburb  of 
Cleveland. 

The  Columbus,  Urbana  &  Western  Ry.  Co., 
719  W.  Gay  St.,  Columbus,  O.,  has  applied  to 
the  State  Public  Service  Commission  for  au- 
thority to  issue  $-50,000  additional  capital  stock 
and  $5,500,000  bonds.  The  funds  are  to  be 
used  for  the  extension  from  Columbus  to 
Findlay  and  from  Kenton  to  Wapakoneta. 
The  application  states  that  a  part  of  the  line 
from  Columbus  to  Findlav  has  already  been 
constructed  and  that  a  line  of  the  company 
has  already  been  started  out  of  Kenton.  It 
is  estimated  that  the  cost  of  construction  to 
Findlay  will  be  $2,922,726  and  from  Kenton 
to  Wapakoneta  $796,200. 

The  Akron,  Canton  &  Youngstown  R.  R. 
Co.,  projecting  a  75-mile  line  from  Akron  to 
Youngstown  and  a  branch  to  Canton,  is  now 
building  the  line  from  Akron  to  Mogadore. 
Work  on  this  under  way  from  Britain,  O., 
to  Akron,  O..  and  from  Erie  Junction  to 
East  Akron.  The  P.  T.  McCourt  Co.,  Akron, 
O.,  as  noted  in  these  columns  some  months 
ago,  has  the  contract  for  the  work.  H.  B. 
Stewart,  Canton,  O.,  is  President  of  the  Ak- 
ron, Canton  &  Youngstown  R.  R.,  and  F.  E. 
Bissell,  Akron,  O,  is  Chief  Engineer. 

Oklahoma. 

Work  is  well  under  way  on  the  grading 
of  the  Wichita  Falls  &  Northwestern  Ry. 
through  Beaver  County  and  the  line  will  be 
built  to  a  point  beyond  Supply,  about  three 
miles  west  of  Beaver,  Okla.  It  is  understood 
that  the  ultimate  purpose  is  to  extend  the  line 
into  Colorado  with  Denver  as  the  probably 
terminus. 

The  following  officers  have  been  elected  by 
the  directors  of  the  recently  organized  To- 
loga,  Putman  &  Southern  Ry.,  which  projects 
the  construction  of  a  railroad  through  west- 
ern Oklahoma.  S.  H.  Whittenberg,  president; 
Frank  Waddell,  vice-president;  Chas.  H.  Mil- 
ler, treasurer;  Ruble,  secretary,  and  C.  W. 
Musgrave,  general  manager.  The  farmers 
are  taking  stock  in  proportion  to  the  amount 
of  land  they  have,  on  a  basis  of  so  much  per 
acre. 

William  Kenefick,  Kansas  City,  Mo.,  Presi- 
dent of  the  Missouri,  Oklahoma  &  Gulf  Ry., 
has  announced  his  decision  to  begin  work  at 
once  on  the  Henryetta-Oklahoma  City  line  of 
the  M.  O.  &  G.  The  commercial  club.  Hen- 
ryetta,  Okla.,  has  arranged  to  buy  the  right  of 
way  as  soon  as  a  definite  location  is  an- 
nounced and  the  raising  of  the  bonus  will  be 
merely  a  matter  of  a  few  days.  J.  J.  Harri- 
son, Muskogee,  is  Chief  Engineer. 

Oregon. 

Advices  from  Astoria,  Ore.,  state  that  the 
Crossett  Lumber  Co.  has  been  granted  a 
right  of  way  for  the  construction  of  a  log- 
ging railway  from  the  mill  site  of  the  com- 
pany at  Knappa  to  its  extensive  timber  land 
tract  in  the  Big  Creek  district. 

The  Falls  City  Lumber  Co.,  of  Portland, 
Ore.,  has  engineers  in  the  field  making  a  pre- 
liminary survey  for  a  railroad  from  Dallas 
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to  Siletz  Bay,  through  the  timber  belt  of 
the  Siletz  Basin. 

The  officials  of  the  Oregon  Short  Line  R. 
R.  are  reported  to  have  been  authorized  to 
begin  construction  of  the  Oregon  Eastern 
Ry.  from  Vale,  Malheur  County,  westerly  to 
a  point  called  Dog  Mountain,  near  Harney 
Lake  in  Harney  County,  Oregon,  a  dis- 
tance of  140  miles.  This  line  will  consti- 
tute the  first  section  of  a  new  transcontinen- 
tal route  through  Central  Oregon,  and  will 
involve  heavy  expenditure.  The  building  will 
be  under  the  direction  of  W.  H.  Bancroft, 
Salt  Lake  City,  Vice-President  and  General 
Manager,  and  Carl  Stradley,  Salt  Lake  City, 
Chief  Engineer  of  the  Oregon  Short  Line. 
Engineering  parties  are  now  in  the  field  run- 
ning the  final  lines  and  preparing  for  con- 
struction. 

Pennsylvania. 

Good  progress  is  being  made  with  the  con- 
struction of  the  Monongahela  River  R.  R. 
from  Martin  to  the  Pennsylvania — West  Vir- 
ginia state  line,  a  distance  of  10  miles,  and  it 
is  believed  that  the  contractors  McMenamin 
&  Sims,  Philadelphia,  Pa.,  will  complete  their 
work  by  Feb.  1.  The  300,000  cu.yds.  of 
grading  and  embankment  from  Martin  to  the 
river  crossing,  was  practically  completed  at 
the  end  of  last  month.  The  greater  part  of 
the  concrete  masonry  work  had  also  been 
completed  at  that  time. 

The  Pittsburg  &  Lake  Erie  R.  R.,  J.  A.  At- 
wood,  Chief  Engineer,  Pittsburgh,  Pa.,  is 
stated  to  have  grading  work  started  for  the 
new  track  from  Gillespie  to  the  Warner  coal 
mine  on  the  Stephens  farm  three  miles  south 
of  Fayette  City. 

The  Montgomery  County  Rapid  Transit 
Co.,  operating  a  trolley  line  from  Trooper  to 
Skippack,  has  been  reorganized  and  N.  H.  Lar- 
zelere,  of  Norristown,  has  been  elected  presi- 
dent, John  F.  Lederach  secretary  and  Daniel 
M.  Anders  treasurer.  A  new  mortgage  of 
$150,000  has  been  provided  to  pay  the  receiv- 
ers' certificates,  expenses,  preferred  claims  and 
pro  rata  dividend  due  the  non-depositing  bond- 
holders and  to  finish  the  extension  of  the  trol- 
ley road  from  Skippack  to  Harleysville,  a 
distance  of  4%  miles.  The  road  is  eight  miles 
long.  The  name  has  been  changed  to  the 
Montgomery  Transit  Co. 

The  Pittsburg,  McKeesport  &  Westmore- 
land Ry.  Co.,  J.  B.  Secrist,  President,  Mc- 
Keesport, is  reported  to  be  planning  to  have 
work  started  in  the  spring  on  a  line  from 
West  Newton  to  ITerminie. 

It  is  believed  that  the  Philadelphia  &  Read- 
ing Ry.  will  soon  take  steps  toward  enlarging 
the  present  yard  at  Rutherford,  Pa.,  to  handle 
the  increasing  freight  traffic. 

Tennessee. 

The  Knox  Count v  Road  Commission  has 
granted  the  Knoxville  Railway  &  Light  Co., 
Knoxville,  permission  to  construct  a  line  of 
street  railway  from  the  Sevierville  pike  line 
intersection  with  the  Island  Home  pike.  Up 
the  Island  Home  pike  about  1  V.>  miles. 

The  Chicago,  Rock  Island  &  Pacific  R.  R. 
is  reported  to  have  made  recent  purchases  of 
large  tracts  of  land  in  South  Memphis,  as  a 
site  for  new  freight  terminals,  including  a 
modern  freight  house  and  extensive  yards.  It 
is  understood  the  railroad  company,  through 
the  South  Memphis  Land  Co.,  lias  recently 
acquired  an  entire  block  in  the  vicinity  ol 
Railroad  Ave.  and  South  Itli  St.,  and  has  also 
bought  a  number  of  smaller  traits  located  be 
tween  that  property  and  the  Memphis  bridge 

Texas. 

The  Tioga  Traction  Co.  proposes  the  con- 
struction of  I'm  miles  r.f  line  east  anil  west 
from  Tioga,  Tex.  The  surveys  have  not 
been  made  as  yet,  nor  has  all  of  the  construc- 
tion capital  been  received.    The  Chief  Enai 

neer   lias   not    been   se  lected.     J.    IV    MaSOIl,  Ti- 

0g8i  Tex.,  is  President, 

The  Municipal  Commission,  Dallas,  Texas, 
has  passed  a  franchise  for  the  Texas  &  Pa 
cific    Ry     permitting    the   construction    of  a 
witch  acroil  the  end  Of  Junius.  Duncan  and 
Dundee  streets.    The  last  two  are  the  same 


street,  differently  named  on  opposite  sides  of 
the  railroad.  It  is  further  agreed  that  the 
railway  company  is  to  move  the  fences  from 
along  the  right  of  way  obstructing  streets  be- 
tween Haskell  and  Grand  Ave.,  unless  able  to 
show  title  to  the  property  concerned.  Through 
its  second  reading  a  franchise  passed  allow- 
ing the  Gulf,  Colorado  and  Santa  Fe  Railway 
Company  to  place  tracks  across  Chestnut  st. 
making  thirteen  in  all,  and  one  switch  and  a 
crossover  on  Harrison  St.  It  is  conditioned 
upon  the  erection  of  a  viaduct  by  the  company 
at  Merlin  to  cost  about  $30,000,  the  city  to 
build  and  maintain  approaches. 

The  St.  Louis  &  San  Francisco  Ry.  is  re- 
ported to  be  planning  to  build  a  7-mile  exten- 
sion from  Collegeport  to  Bay  Park,  and  a  7- 
mile  extension  from  the  latter  place  to  Point 
Palacios. 

The  Corpus  Christi  Street  &  Interurban  Ry. 
Co.,  Daniel  Hewitt,  President,  Carpus  Christi, 
has  applied  to  the  City  Council  of  Corpus 
Christi  for  permission  to  build  and  operate  a 
car  line  to  the  Alta  Vista  hotel,  three  miles 
south  of  the  city. 

It  is  believed  that  construction  work  will 
be  started  shortly  on  the  proposed  interurban 
line  from  Greenville  to  Blue  Ridge,  a  dis- 
tance of  21  miles.  H.  M.  Carson.  Blue 
Ridge,  Tex.,  is  interested. 

Steps  are  being  taken  to  organize  a  com- 
pany to  build  an  interurban  electric  line  be- 
tween Marlin,  Temple  and  San  Antonio  by 
way  of  Austin.  J.  V.  Watkins,  Dallas,  Tex., 
President  of  the  Trinity  Valley  Traction 
Co.,  is  interested. 

The  stockholders  of  the  Marshall  &  East 
Texas  R.  R.  have  formally  authorized  a; 
$6,000,000  bond  issue.  R.  J.  Lockwood,  Mar- 
shall, Tex.,  is  Chief  Engineer. 

The  Aransas  Pass  Channel  &  Dock  Co., 
mentioned  in  our  last  issue  as  the  Texas 
Channel  &  Dock  Co.,  has  authorized  the  is- 
suance of  $1,000,000  of  bonds,  $250,000  of 
which  are  to  be  issued  at  once.  This  com- 
pany is  to  put  in  docks  and  warehouses  at 
Aransas  Pass  and  is  also  to  extend  the  Aran- 
sas Harbor  Terminal  R.  R.  T.  O.  Burton, 
San  Antonio,  Tex.,  is  President. 

The  Texas  &  Pacific  R.  R.  is  reported  to 
be  planning  the  expenditure  of  $100,000  for 
improvements  to  the  passenger  station  and 
railroad  yards  at  Fort  Worth.  It  is  said 
that  there  will  be  an  addition  of  30  new 
switch  tracks  in  the  Texas  &  Pacific  freight 
yards  west  of  Jennings  Ave.,  and  an  exten- 
sion of  the  present  track  sheds  eastward. 

It  is  said  that  work  will  be  started  soon  by 
the  St.  Louis,  Brownsville  &  Mexico  R.  R.  on 
its  branch  running  from  Bloomington.  Texas 
to  Port  O'Connor  and  Victoria,  Texas.  E.  C. 
Burgess,  Kingsville,  Texas,  is  Engineer  Main- 
tenance for  way. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  Austin,  Texas, 
by  Texas,  Kansas  &  Oklahoma  instead  of  the 
Texas,  Kansas  &  Omaha,  as  incorrectly  stated 
in  our  last  issue.  The  incorporators  are  as 
follows:  Frank  T.  Burnham,  Kansas  Citv; 
C.  T.  Herring,  H.  B.  Sanborn.  C.  B.  Pash, 
S.  I'',  Sullcnberger,  R.  I''..  Underwood,  J.  1.. 
Penry  and  Mike  C.  Lcmaster,  all  of  Amarillo; 
Ernest  Ellis,  Kansas  City,  Mo.;  Joseph  L 
Williams,  Tcxahoma,.  Okla.  Capitalization 
will  be  $100,000.  The  line  will  be  about  100 
miles  in  Texas,  crossing  Potter,  Moore  and 
Sherman  counties,  and  entering  Oklahoma  at 
Tcxahoma.  The  general  offices  will  He  in 
Amarillo.  It  is  proposed  to  begin  actual  con- 
struction of  the  line  within  a  short  time,  as 
il  is  understood,  financial  support  is  alrcad\ 
assured. 

We  are  advised  that  il  is  undecided  at  this 

time  whether  or  not  the  Stephenville  North  & 
South  Texas  Ry.  Co.  will  construct  any  addi- 
tional mileage  in  Texas. 

Vermont. 

The  Central  Vermont  Ry.,  |  \i  Monis.ni, 

Engineer,    St.    Albans,    Vt.,   has    submitted  a 

new  plan  for  a  union  station  at  Burlington, 

Vt.     The   plan   calls    for  the   placing   ol  the 

proposed  new  station  directly  at  the  foot  of 

Main   St    for  the  joint   Use  o(  both  the  Cell 


tral  Vermont  and  the  Rutland  R.  R.,  the 
crossing  of  the  streets  at  grade  and  the 
placing  of  the  Central  Vermont  freight  house 
on  the  east  side  of  the  tracks,  north  of  Col- 
lege St.,  instead  of  in  its  present  location. 

The  Rutland  Railway,  Light  &  Power  Co., 
Rutland,  Vt.,  has  purchased  land  in  Fair- 
haven,  Vt.,  on  which  in  the  spring  it  will  erect 
a  carbarn  and  paint  and  machine  shop.  This 
company  recently  extended  its  trolley  lines  to 
Poultney  and  is  contemplating  a  further  ex- 
tension to  Granville  and  Whitehall,  N.  Y. 

Virginia. 

Location  work  for  the  line  of  the  new  Rich- 
mond &  Northern  Neck  R.  R.  from  the  Wi- 
comico River  in  Northumberland  to  Doswell 
is  well  along.  At  Doswell  the  new  line  will 
connect  with  the  Chesapeake  &  Ohio  R.  R. 
and  the  Richmond,  Fredericksburg  &  Poto- 
mac R.  R.  Channing  M.  Ward,  5019  Wa- 
bash Ave.,  Chicago,  111.,  is  the  promoter. 

Washington. 

The  North  Yakima  &  Valley  Ry.,  George 
Donald,  President,  North  Yakima,  is  consider- 
ing electrifying  its  line.  This  road  is  37  miles 
long  and  is  a  feeder  for  the  Northern  Pacific. 

The  Seattle  &  Eastern  Ry.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $1,500,000 
and  proposes  the  construction  of  a  railroad 
from  a  point  on  the  east  shore  of  Lake  Wash- 
ington to  Issaquah,  a  distance  of  15  miles.  The 
incorporators  and  trustees  of  the  Seattle  & 
Eastern  are  R.  S.  Terhune,  George  F.  Aust. 
Arthur  Schramm,  Arthur  Schramm,  Jr.,  W. 
K.  Keene,  Oscar  S.  Springer  and  C.  D.  Fol- 
ger.  The  offices  of  the  company  will  be  at 
Seattle. 

•£»The  City  of  Seattle  is  reported  to  be  call- 
ing for  bids  for  track  work  on  the  first  sec- 
tion of  its  municipal  railway.  This  section 
will  have  1.3  miles  of  class  "A"  track  and 
6.28  miles  of  class  "B"  track.  The  work  in- 
cludes: Excavation,  12,500  cu.  yds.:  bal- 
last, 7,300  cu.  yds.;  brick  paving.  2,449  ft.; 
asphalt  paving,  984  ft. ;  eravel  base  and  tile 
drain,  6,000  ft.;  planking,  224,000  ft.;  re- 
moval of  pave,  2,755  sq.  yds. ;  10  tongue 
switches  and  mate,  5  curve  crossings,  12 
girder  crossings,  9  frogs,  5  manholes  adjust- 
ed, 4-in.  tile  drain,  4,000  ft. ;  surface  boxes. 
1,000  ft. 

Right  of  way  has  been  secured  and  the  con- 
tract let  for  the  construction  of  the  Great 
Northern  Ry.  from  the  terminus  of  the  Blue 
stem-Peach  line  to  the  junction  of  the  Spo- 
kane and  Columbia  Rivers  at  a  point  7  miles 
as  above  Peach,  Wash.,  and  steps  will  be 
taken  at  once  to  secure  right  of  way  as  far  as 
Marcus.  It  was  recently  stated  in  Engineer- 
ing &  Contracting  that  Caughren  &  Woldson. 
Spokane,  Wash.,  were  awarded  the  contract 
for  the  construction  of  the  line  from  Blue 
stem  to  Peach  and  work  is  well  under  way 

Wyoming. 

It  is  rumored  in  Cheyenne,  Wyo.,  that  the 
Union  Pacific  Ry.  Co..  is  investigating  the 
country  between  Archer.  14  miles  east  of 
that  city  and  Torrington,  75  miles  northeast 
and  that  a  branch  may  be  built  connecting  the 
Union  Pacific  and  the  Chicago.  Burlington  & 
Quincy. 

Canada. 

OMoore  &  I'ethick,  Hoard  of  Trade  Bldg.. 
Victoria,  B.  C,  have  been  awarded  the  con 
tract  for  the  construction  of  the  Canadian 
Northern  Pacific  Ry.,  a  Mackenzie  &  Mann 
line,  from  mile  60  to  mile  100,  on  Vancou- 
ver  Island.  Tenders  on  this  work  were  opened 
on  Nov.  "20. 

The  following  new  branches  are  named  for 
Construction  next  year  by  the  Canadian  Pa- 
cific Ry.,  a  branch  from  I.cthbridge,  Alta..  and 
another  from  Osborne,   Man,  will  extend  to 

the  international  boundary, 

The  Canadian  Pacific  Ry.  has  tiled  with  the 
Railway  Commission  the  map  of  the  route  of 
ils  new  line  from  Montreal  to  Toronto  via  the 
lake  shore  route,  and  it  is  understood  that  as 
SOOn  as  the  commission  approves  the  route 
construction  work  will  be  started.  The  new 
mute  leaves  the  present  Canadian  Pacific  R\ 


•J-  indicates  work  now  open  for  bids.    <•>  indicates  a  contract  let  recently. 
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main  line  at  Glen  Tay,  just  west  of  Perth, 
about  15  miles  from  Smith's  Falls.  This  part 
of  the  main  line  of  the  C.  P.  R.  has  just 
been  double-tracked,  which  will  give  the  new 
line  double  track  from  there  to  Montreal,  a 
distance  of  144  miles.  Leaving  Glen  Tay,  the 
proposed  line  travels  southwesterly  to  Belle- 
ville. There  it  strikes  almost  due  west  for  a 
few  miles,  and  then  follows  the  shore  of  Lake 
Ontario  to  Toronto.  It  is  about  200  miles 
from  Glen  Tay  to  Toronto  by  the  route  sur- 
veyed, and  it  is  expected  that  if  the  new  line 
is  constructed  it  will  enable  the  Canadian  Pa- 
cific Ry.  to  considerably  lower  the  time  for 
its  Toronto-Montreal  service. 

The  Canadian  Pacific  Ry.  is  to  apply  to 
parliament  for  a  charter  for  a  railway  line 
from  Sedgewick  on  its  riardisty  sub-division 
southerly  to  township  40  or  41,  range  12  or 
13,  west  of  the  fourth  meridian. 

Application  is  to  be  made  to  parliament 
by  the  Kettle  Valley  Ry.,  A.  McCulloch,  Chief 
Engineer,  Penicton,  B.  C,  for  a  charter  for 
a  line  from  Vernon  to  Penicton. 


It  is  expected  that  track  laying  on  the 
Grand  Trunk  Paciiic  will  be  completed  fo 
Mile  30  B.  C,  the  crossing  of  the  Fraser 
River  by  Dec.  15.  The  track-laying  opera- 
tions will  then  be  discontinued  until  June  of 
next  year. 

Application  will  be  made  to  the  British  Co- 
lumbia legislature  at  its  next  session  for  a 
railway  line  from  Vancouver  north  to  Fort 
George  and  into  the  Peace  River  country.  The 
proposed  route  is  northeasterly  from  Van- 
couver to  the  Fraser  river  in  the  vicinity  of 
Lillooet,  thence  northerly,  generally  following 
the  Fraser  river  to  a  point  at  or  near  Fort 
George,  thence  northerly  across  the  Parsnip 
river,  thence  northeasterly  through  the  Pine 
River  pass  to  Coal  Brook  in  the  Dominion 
reserve  block,  thence  easterly  to  a  point  on 
the  eastern  boundary  of  British  Columbia  in 
the  vicinity  of  Swan  Lake,  with  a  branch 
from  the  main  line  to  the  Peace  River  in  the 
vicinity  of  Hudson's  Hope  and  thence  across 
the  Peace  River  and  easterly  to  the  eastern 
boundary  of  British  Columbia.    The  charter 


asked  for  will  provide  operation  by  steam  or 
electricity,  the  development  of  power,  opera- 
tion of  hotels,  etc. 

Preparations  are  being  made  by  the  Grand 
Trunk  Ry.  for  alterations  at  Port  Colborne. 
Options  which  the  company  held  on  nine  prop- 
erties east  of  the  present  station  have  been 
taken  up.  It  is  stated  that  a  new  station  will 
be  erected  at  once.  The  land  which  the  com- 
pany recently  acquired  south  of  the  depot  will 
be  taken  up  with  trackage. 

The  Canadian  Pacific  Ry.  has  filed  a  route 
map  of  its  proposed  route  through  Belleville, 
Ont.  The  line  will  be  called  the  Campbell  - 
ford,  Lake  Onartio  &  Western  Ry.  extension 
from  Cobourg  to  connect  with  the  Ontario  & 
Quebec  Ry.  near  Glentay.  It  enters  at  the 
west  of  the  city,  south  of  the  Canadian  North- 
ern, and  proceeds  almost  parallel  with  it  across 
the  river,  crossing  Park  roadway,  and  at  the 
west  end  of  the  House  of  Refuge  property  it 
crosses  the  Canadian  Northern  tracks  and  pro- 
ceeds eastward  about  200  ft.  north  of  the  C. 
N.  O.  Ry. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

Civil  Engineer  Hughes,  under  the  direction 
of  the  Alabama  State  Highway  Commission, 
has  started  surveying  the  route  of  the  pro- 
posed model  road  from  Roanoke,  Ala.,  to  the 
Georgia  state  line,  preparatory  to  construct- 
ing the  same.  The  Randolph  County  Board 
has  appropriated  $2,000  for  the  work,  thus 
securing  the  $2,000  offered  by  the  state,  while 
the  citizens  have  supplemented  this  with  an- 
other $2,000. 

Arkansas. 

The  Fort  Smith  Light  &  Traction  Co.,  Fort 
Smith,  Ark.,  will  co-operate  with  the  Road 
Commissioner  in  macadamizing  the  highway 
from  the  east  end  of  the  E  St.  electric  street 
railway  line  to  the  county  hospital. 

California. 

•J»Bids  will  be  received  until  8  p.  m.,  Dec. 
18,  according  to  reports,  by  Board  of  Trus- 
tees, Burlingame,  Cal.,  for  the  construction 
of  pavement  on  a  number  of  streets.  J.  R. 
Murphy  is  Clerk. 

The  Board  of  Supervisors  of  Glenn  Coun- 
ty, Willow,  Cal.,  has  sold  bonds  to  the  amount 
of  $450,000  for  road  and  bridge  improvements 
to  the  N.  W.  Halsey  Co.,  of  New  York  and 
San  Francisco. 

Chief  Engineer  F.  H.  Joyner  of  the  Los 
Angeles  County  Highway  Commission,  Los 
Angeles,  Cal.,  is  working  out  a  plan  for  the 
systematic  patrol  and  repairs  of  highways  of 
the  county. 

The  Board  of  Supervisors  of  Miadera 
County,  Madera,  Cal,  received  a  bid  from 
W.  M.  Maze  for  the  construction  of  10% 
miles  of  road  in  the  Third  Road  District, 
known  as  the  Kegel  road,  as  follows :  $152 
per  mile,  $0.25  per  yd.,  for  the  hauling  of 
filling  less  than  100  ft.,  and  $0.40  for  hauling 
over  100  ft. 

The  Board  of  Supervisors  of  Madera  Coun- 
ty, Madera,  Cal.,  received  a  bid  from  C.  S. 
Kast  &  W.  PI.  Wagner  for  the  construction  of 
7  miles  of  road  in  the  Fifth  Road  District, 
known  as  the  Lanes  bridge  road,  as  follows : 
$185  per  mile,  $0.10  per  yd.,  for  the  hauling 
of  filling  over  100  ft.,  and  $0.05  for  hauling 
less  than  100  ft. 

From  Coalinga,  Cal.,  comes  a  report  that 
upon  the  completion  of  the  survey  on  the 
new  highway  from  Coalinga  to  Priest  Valley 
in  San  Benito  County,  by  Engineer  Pardee 
of  the  Associated  Transportation  Co.,  Super- 
visor Martin  has  placed  a  crew  of  men  at 
work  with  the  object  in  view  of  making  the 
Benito  County  sanctioned  the  bonding  of  the 
road.  At  a  recent  election  the  voters  of  San 
county  for  $300,000  to  be  used  in  road  work. 


Florida. 

®The  Logan  Concrete  &  Engineering  Co. 
has  been  awarded  the  contract  by  the  Duval 
County  Commissioners,  Jacksonville,  Fla.,  for 
the  paving  of  Atlantic  Blvd.,  from  the  city 
limits  of  Jacksonville,  a  distance  of  6,000  lin. 
ft.,  at  $1.33  per  sq.  yd.,  for  vitrified  brick, 
$0.18  per  lin.  ft.,  for  vitrified  curbing,  and 
$0.25  per  cu.  yd. 

®Wm.  Ligartis,  Bay  St.,  Jacksonville,  Fla., 
has  been  awarded  the  contract  by  the  Board 
of  Duval  County  Commissioners,  Jacksonville, 
Fla.,  for  grading  New  York  Ave.,  from  a 
point  near  Yukon  to  county  line  at  Orange 
Park  and  for  grading  Kings  Road  from  Dins- 
more,  Fla.,  to  the  county  line  at  $.161/4  per  yd. 
Bids  were  opened  Dec.  G.  Gail  L.  Barnard  is 
County  Engineer. 

The  State  Armory  Board,  which  has  juris- 
diction over  the  permanent  camp  site  grounds 
at  Black  Point,  has  petitioned  the  Duval 
County  Commissioners,  Jacksonville,  Fla.,  for 
the  extension  of  the  hard  surfaced  road  from 
Yukon  to  the  military  reservation. 

Georgia. 

At  a  recent  meeting  of  the  County  Commis- 
sioners, Greenville,  Ga.,  and  property  owners 
of  Manchester,  it  was  decided  to  open  a  new 
road  which  will  open  up  a  new  territory  west 
of  Manchester.  This  road  will  be  an  exten- 
sion of  Main  St.,  west  from  Fifth  Ave.,  a  dis- 
tance of  about  3%  miles,  and  will  connect  with 
several    important  highways. 

Illinois. 

4*Bids  will  be  received  until  8  p.  m.,  Dec. 
19,  by  Board  of  Local  Improvements,  Walter 
V.  Aikman,  Secy.,  Berwyn,  111.,  for  the  con- 
struction of  cement  sidewalk  on  26th  St.,  be- 
tween Ridgeland  and  Lombard  Aves.  The 
cost  of  the  work  is  estimated  at  about  $1,554. 

•J«Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  until  11  a. 
m.,  Dec.  20,  for  furnishing  tools,  labor,  mate- 
rial, etc.,  necessary  to  construct  pavements  in 
the  following  streets:  Montrose  Ave.,  5,820 
sq.  yds.  brick;  N.  43rd  Ave.,  4,000  sq.  vds. 
brick  ;  59th  St..  12,570  sq.  yds.  brick ;  E.  Indi- 
ana St.,  Peshtigo  Ct,  7,500  sq.  yds.  granite 
blocks;  Western  Ave.,  21,500  sq.  yds.  brick; 
Lawndale  Ave.,  10.000  sq.  yds.  brick;  Ex- 
change Ave.,  56th  St.,  12,180  sq.  yds.  maca- 
dam ;  Charles  St.,  macadam ;  Ave.  N,  maca- 
dam ;  alley  Washington  Blvd.,  etc.,  700  sq.  yds. 
brick:  alley  State  St.,  etc.,  400  sq.  vds.  brick; 
alley  29th  St.,  300  sq.  yds.  brick ;  alley  Halsted 
St.,  etc..  GOO  sq.  vds.  brick ;  alley  Lexington 
St.,  1,200  sq.  yds.' brick;  alley  Jackson  Blvd., 
etc.,  1,500  sq.  yds.  brick  ;  alleys  Barry  Ave.,  etc., 
380  sq.  yds.  brick:  alley  Wilson  Ave.,  etc., 
1.OG0  sq.  yds.  brick ;  alleys  Evanston  Ave.,  etc., 
500  sq,  yds.  brick;  alley  Sheridan  Road,  etc., 


1,100  sq.  yds.  brick;  alley  Cleveland  Ave.,  etc., 
140  sq.  yds.  brick;  alley  Arlington  St.,  etc., 
1,860  sq.  yds.  brick;  alley  Schiller  St.,  etc.,  390 
sq.  yds.  brick.  The  work  includes  a  6  in.  Port- 
land cement  concrete  foundation  unless  other- 
wise specified,  combined  curb  and  gutters  of 
concrete  or  standstone  curbing  on  limestone 
blocks,  sewer  construction  manhole  and  catch- 
basin  construction  or  adjustment,  grading  and 
sidewalk  construction  where  necessary.  Cash 
or  certified  check  for  10  per  cent  of  total  bid 
must  accompany  proposal.  Ed.  J.  Glacken  is 
Secretary  of  the  board  and  Jno.  B.  Hayes, 
Chief  Clerk  in  charge  of  pavements. 

•|»Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  until  11  a. 
m.,  Dec.  15,  for  furnishing  labor,  material,  etc., 
necessary  to  construct  concrete  sidewalks  in 
N.  Western  Ave.  from  George  St.  to  the 
north  branch  of  the  Chicago  River.  Cash  or 
certified  check  for  10  per  cent  of  total  bid 
must  accompany  proposal.  Edward  J.  Glacken 
is  Secretary  of  the  Board. 

•J«Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  18,  for  furnishing  labor, 
tools,  machinery,  etc.,  for  cleaning  district 
commonly  known  as  Haymarket  Square.  Cash 
or  certified  check  for  $200  must  accompany 
proposal. 

The  City  Council  of  Moline,  111.,  has  passed 
ordinances  providing  for  the  paving  of  7th 
and  8th  Aves..  from  15th  to  17th  Sts.  Vit- 
rified brick  will  be  used.  It  is  expected  that 
work  will  be  done  next  spring. 

The  Board  of  ' Local  Improvements  of  Pe- 
kin,  111.,  has  divided  the  city  into  three  pav- 
ing districts  and  has  recommended  that  con- 
struction work  be  started  in  the  spring.  Most 
of  the  paving  will  be  on  the  north  side.  The 
estimated  cost  of  the  work  is  $500,000. 

The  Board  of  Local  Improvement  of  Mat- 
toon,  III,  has  decided  to  pave  Wabash  Ave., 
from  19th  St.  to  21st  St..  and  19th  St.,  from 
Charleston  Ave.  to  Wabash  Ave. 

Civil  Engineer  N.  H.  Tunnicliff  and  his 
assistants,  Davenport,  la.,  have  commenced 
making  the  necessary  surveys  needed  for  the 
proposed  paving  to  be  done  in  the  city  of 
Alledo,  111.,  in  the  spring.  From  15  to  30 
blocks  will  be  improved. 

Petitions  are  being  circulated  in  the  town 
of  Malta,  111.,  for  a  tax  levy  of  $0.47  on  the 
$100  valuation  and  an  election  to  determine 
the  same  in  the  near  future,  for  the  purpose 
of  completing  the  hard  road  proposition  from 
the  east  town  line  on  the  north  Malta  and 
De  Kalb  road,  to  a  point  ending  at  the  Malta 
cemetery. 

The  Board  of  Local  Improvements  of  Pe- 
oria. Ilia,  is  considering  the  proposed  paving 
nf  North  Linn  and  Bigelow  Sts.,  on  the  East 
Bluff,  running  parallel  and  in  the  same  imme- 


•|»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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diate  territory.  The  Board  also  approved 
ordinances  providing  for  the  paving  of  Win- 
dom  St.,  on  the  West  Bluff,  one  for  the  five 
blocks  between  Elizabeth  and  Bourland  Sts., 
and  the  other  for  the  remainder  of  the  street 
to  Elmwood  Ave. 

The  city  of  Ottawa,  111.,  is  planning  the. 
construction  of  several  blocks  of  street  pav- 
ing on  the  west  side.  South  Ottawa  is  also 
considering  the  proposition  of  paving  during 
the   coming  summer. 

Indiana. 

•J«Bids  will  be  received  until  7  :30  p.m.,  Jan. 
8,  by  Common  Council,  Lebanon,  Ind.,  for 
the  construction  of  pavement  on  North 
Meridian  St.,  a  distance  of  3,268  ft.  Edmund 
Connor  is  City  Clerk. 

•{•Bids  will  be  received  until  1  p.  m.,  Jan. 
2,  by  Board  of  Benton  County  Commission- 
ers, Fowler,  Ind.,  for  the  construction  of 
nine  stone  roads  in  Center  Township.  Lemuel 
Shipman  is   County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
2,  by  Board  of  Green  County  Commissioners, 
Bloomington,  Ind.,  for  the  construction  of 
macadamized  roads  in  Taylor  and  Fairplay 
Townships.  C.  H.  Jennings  is  County  Au- 
ditor. 

•{•Bids  will  be  received  until  Jan.  2  by  the 
Board  of  Knox  County  Commissioners,  Vin- 
cennes,  Ind.,  for  the  construction  of  a  gravel 
road.    J.  T.  Scott  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Jan. 
l,by  Board  of  Huntington  County  Commis- 
sioners, Huntington,  Ind.,  for  the  construc- 
tion of  gravel  road  in  Dallas  Township.  J. 
W.  Weaver  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Jan. 
1,  by  Board  of  Huntington  County  Commis- 
sioners, Newport,  Ind.,  for  the  construction 
of  a  gravel  road  in  Helt  Township.  H.  T. 
Payne  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
19,  by  Board  of  Public  Works,  Michigan  City, 
Ind.,  for  the  construction  of  about  480  sq.  yds. 
of  pavement.    H.  Miles  is  City  Engineer. 

®W.  W.  Crane,  of  Hedrick,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  War- 
ren County  Commissioners,  Williamsport, 
Ind.,  for  the  construction  of  a  gravel  road 
in  Adams  Civil  Township,  at  $10,915.  Bids 
were  opened   Dec.  4. 

®The  Town  Board  of  West  Terre  Haute, 
Ind.,  has  awarded  the  contract  for  the  paving 
of  National  Ave.,  from  Sixth  St.  to  the  west 
limits  of  the  town,  to  the  George  C.  Foulkes 
Construction  Co.,  for  $1.42  per  sq.  yd. 

®The  Board  of  Vermillion  County  Com- 
missioners, Newport,  Ind.,  has  awarded  the 
contract  for  the  construction  of  a  gravel  road 
in  Highland  Township,  one  and  one-half 
miles  long,  with  culverts,  bridges,  etc.,  to 
Henry  C.  &  Ray  G.  Jester,  of  Perrysville,  Ind., 
for  $7,390.    Bids  were  opened  Dec.  4. 

®James  P.  Wilson,  of  Paoli,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Orange 
County  Commissioners,  Paoli,  for  the  con- 
struction of  a  macadam  road  in  Paoli  Town- 
shin,  for  $0,202.    Bids  were  opened  Dec.  5. 

®Geo.  H.  Miller,  of  Mitchell,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Lawrence  County  Commissioners,  Bedford, 
Ind..  for  the  construction  of  two  macadam 
ro;ids  at  $13,800.    Bids  were  opened  Dec.  5. 

®Five  Coats  &  Clark  have  been  awarded  the 
<  '.ntract  by  the  Board  of  Rartholomew  County, 
Columbus,  Ind.,  for  the  construction  of  a 
gravel  road  in  Jackson  Township  known  as 
ih<  Schroyer  road  for  $4,210  Mids  were 
opened  Dec.  4. 

•Mi'-  I'.oard  of  Bartholomew  County,  Co- 
lumbus,  [nd.,  has  awarded  the  contract  for 
the  construction  of  the  John  P.  Carter  gravel 
road  in  Jackson  Township  to  George  F.  Nu- 
gent fur  $10,875.    Bids  were  opened  Dec.  4. 

®The  Board  of  Benton  County  Commis 
■ifiiirrs,  Fowler,  Ind.  has  awarded  the  fol- 
lowing contracts  for  the  construction  of  free 
grave]  roads  in  Union  Center  Gtuvc.  Rich 
land  and  York  Townships,  for  which  bids 
were  opened  Dec.  \ \  L.  W.  Rook  A  Co., 
Fowler,   three   roads,   Martin,  two  mile*,  at 


$7,142,  Ewalt,  two  miles,  at  $6,730,  and  Gret- 
ler,  three  and  one-half  miles,  at  $10,300;  E. 
E.  Barnard,  Delphi,  Ind.,  one  road,  Rodman, 

at  $2i323. 

The  contract  for  the  construction  of  a  grav- 
el road  in  Huntington  Township,  Huntington 
County,  Ind.,  for  which  bids  were  asked  by 
the  County  Commissioners  at  Huntington  on 
Dec.  4,  has  not  been  awarded.  J.  W.  Weaver 
is  County  Auditor. 

The  Board  of  Park  Commissioners  of  In- 
dianapolis, Ind.,  has  taken  over  for  boule- 
vard purposes  Riverview  drive,  in  the  War- 
fleigh  Addition,  lying  along  White  River, 
north  of  the  city. 

Civil  Engineer  August  Pfaffin  is  preparing 
plans  for  the  paving  to  be  done  in  the  city 
of  Evansville,  Ind.,  by  the  Board  of  Public 
Works  during  1912.  The  City  Council  has 
appropriated  $10,000  for  the  work  with  the 
understanding  that  an  additional  $10,000  will 
be  appropriated  whenever  necessary.  The 
paving  of  Lincoln  Ave.,  from  10th  St.  to  the 
I.  C.  railroad  tracks  will  probably  be  one  of 
the  first  streets  to  come  up. 

Iowa. 

The  Morning  Side  property  owners,  Sioux 
City,  la.,  who  are  promoting  the  proposition 
to  have  the  city  pave  Morning  Side  Ave.,  are 
now  considering  a  system  of  bituminated  con- 
crete pavement. 

Kansas. 

•{•Bids  will  be  received  until  Dec.  18  by 
Board  of  Commissioners,  Wyandotte  County, 
Kansas  City,  Kan.,  for  the  construction  of  a 
W2  mile  rock  road  on  the  Leavenworth  road. 
O.  K.  Williamson  is  County  Engineer. 

®The  Iola  Township  Board,  Iola,  Kans., 
has  let  a  contract  for  a  mile  and  a  quarter 
of  12-ft.  rock  road  to  George  Rhoads  of  Hum- 
boldt. This  new  road  will  begin  where  the 
present  rock  road  ends,  southwest  of  Iola, 
will  run  a  half  mile  south,  and  then  a  quarter 
west. 

Maryland. 

•{•Bids  will  be  received  until  noon,  Dec. 
20,  by  States  Road  Commission.  J.  M.  Tuck- 
er, Chairman,  Union  Trust  Bldg.,  Baltimore, 
Md.,  for  the  construction  of  State  Highway 
about  4.7  miles  in  length,  along  the  Baltimore 
and  Washington  Blvd.,  between  Beltsville  and 
Contee,  in  the  county  of  Prince  George.  A 
certified  check  for  $500,  payable  to  the  Com- 
mission, must  be  filed  with  each  bid. 

Michigan. 

Following  streets  will  probably  be  included 
in  the  bonding  for  improvements  by  the  City 
Council  of  Kalamazoo,  Mich.,  for  which  es- 
timates have  been  prepared  by  Citv  Engineer 
H.  A.  Johnston  :  Burdick  St.,  Axt'el  to  Reed, 
$7,000 ;  Douglas  Ave.,  north  to  Alamo,  $9.980 ; 
West  St.,  North  to  Patterson,  $14,500;  East 
Ave.,  Gilbert  to  Phelps,  $12,000;  Third  St., 
$8,520;  Gull  St.,  Harrison  to  Seminary,  $12,- 
000;  Harrison  St.,  Main  to  Gull,  $4,800,  and 
Walbridge  St.,  Kalamazoo  Ave.  to  Willard 
St.  Bids  for  these  improvements  will  be 
asked  during  the  latter  part  of  December. 

Mississippi. 

®The  Road  Commissioners  of  Beat  2,  Ran- 
kin County,  Brandon, 'Miss.,  on  Dec.  5  award- 
ed the  contract  for  the  construction  of  about 
66  miles  of  road  at  approximately  $25,000  to 
M.  A.    Thomas  of  Monticello. 

Missouri. 

The  citizens  of  Fulton,  Mo.,  at  a  recent 
meeting  voted  to  form  the  Fulton  special  8- 
ii) i le  road  district.  The  Commissioners  for 
the  district  probably  will  he  appointed  at  a 
joint  meeting  of  the  City  Council  and  the 
Callaway  County  Court. 

Montana. 

®The  Sanders  County  Commissioners, 
Thompson,  Mont.,  have  awarded  the  contract 
for  the  construction  of  the  highway  from 
Plains  lo  Swamp  Creek  to  F  J.  Jameson,  for 
$2,350  The  road  will  be  three  and  one  half 
mile,  in  length,  and  will  be  14  ft.  wide. 


Nebraska. 

®The  City  Council  of  South  Omaha,  Neb., 
has  awarded  the  contracts  for  paving  the  fol- 
lowing streets  with  Purington  brick  block  to 
the  National  Construction  Co. :  T.  St.,  36th 
to  47th;  17th  St.,  from  Missouri  Ave.  to  M 
St.;  S.  St.,  30th  to  44th  St.;  M  St.,  22nd  to 
24th  St. 

New  York. 

®The  Board  of  Contract  &  Supply  of 
Rochester,  N.  Y.,  has  awarded  the  contract 
for  the  grading  and  fencing  of  Front  St.,  to 
Dunning  &  Glasser,  for  $2,495. 

Following  bids  were  received  by  the  Board 
of  Contract  &  Supply  of  Syracuse,  N.  Y.,  on 
Dec.  4,  for  several  improvements,  as  follows : 
Paving  Granger  St.,  from  Seymour  St.  to 
Gifford  St.  uniform  pavement  with  stone 
curbing- — Guv  B.  Dickinson,  Mack  block,  $1,- 
508;  Trinidad  asphalt,  $1,508;  Warner-Quin- 
lan  Asphalt  Co.,  Cowan  block,  $1,554;  Trin- 
idad asphalt,  $1,460;  F.  J.  Baker,  Olean  block, 
$1,699  ;Trinidad  asphalt,  $1,593;  James  Swift, 
Cowan  block,  $1,634.  For  uniform  pavement 
and  concrete  curbing,  James  Swift,  $1,526, 
for  Cowan  block.  Grading  Teall  Ave.,  from 
James  St.  to  Manlius  St. — Blanche  Gaffey, 
$6,937 ;  Frank  S.  Sposato,  $7,389 ;  J.  C.  Demp- 
sey,  $7,508;  W.  J.  Burns  Co.,  $6,551;  James 
Swift,  $6,739 ;  C.  T.  Hookway  Construction 
Co.,  $6,574.  Grading  Peck  Ave.,  from  No.  120 
Peck  Ave.  to  Teall  Ave.— Blanche  Gaffey,  $1,- 
522;  J.  C.  Dempsey,  $1,290;  F.  S.  Sposato, 
$1,605;  C.  T.  Hookway  Construction  Co.,  $1,- 
290;  James  Swift,  $1,169. 

The  residents  of  North  Main  St.,  Cana- 
stota,  N.  Y.,  are  considering  the  matter  of 
a  brick  pavement  in  that  thoroughfare.  A  pe- 
tition asking  for  the  submission  of  a  pave- 
ment proposition  to  the  taxpayers  of  the  vil- 
lage at  the  annual  corporation  election  in 
March  will  probably  be  presented  to  the  Vil- 
lage Board  for  approval.  Engineer  C.  F.  Bar- 
low will  make  a  survey.  E.  B.  Roberts  is 
Village  Clerk. 

North  Carolina. 

Petitions  asking  the  County  Commissioners, 
Hendersonville,  N.  C,  to  spend  $100,000  to 
improve  the  county  roads  of  Henderson 
County  are  being  circulated  and  generally 
signed.  The  sand-clay  method  will  be 
adopted. 

Ohio. 

•{•Bids  will  be  received  until  1  p.  m.,  Dec. 
26,  by  J.  W.  Byers,  Village  Clerk,  London. 
O.,  for  the  construction  of  approximately  10,- 
000  sq.  yds.  of  pavement.  Bids  will  be  re- 
ceived on  brick,  asphalt  block  or  creosoted 
wood  block. 

•{•Bids  will  be  received  until  Noon,  Dec.  30, 
by  Board  of  Hancock  County  Commissioners. 
Findlay,  O.,  for  the  construction  of  about  3% 
miles  of  stone  pike  on  the  Mt.  Blanchard 
Road. 

®Hcnkel  &  Sullivan,  Mercantile  Lib.  Bldg.. 
Cincinnati,  O.,  have  been  awarded  the  con- 
tract by  the  Director  of  Public  Service,  Cin- 
cinnati, for  the  improvement  of  Alice  St.,  by 
grading,  setting  curbs,  and  paving  roadway 
with  macadam,  at  $5,113.  Bids  were  opened 
Nov.  13. 

®Roos  Bros.,  of  Cincinnati,  O.,  have  been 
awarded  the  contract  by  the  Director  of  Pub- 
lic Service  of  that  city  for  the  improvement 
of  Frank  St.,  by  the  construction  of  con- 
crete steps  and  landings,  with  necessary  ap- 
purtenances, at  $1,581.  Bids  were  opened 
Nov.  17. 

®The  Director  of  Public  Service  of  Cin- 
cinnati, ().,  has  awarded  the  contract  to  N\ 
Goodman,  7th  Ave.,  near  Central,  Cincin- 
nati, for  the  improvement  of  Greisl  Ave.,  by 
grading,  setting  cement  curb  and  gutter,  and 
macadamizing  the  roadway  with  tar  binder, 
at  $1H.!3!).     liids  were  opened  Nov.  17. 

®The  Director  of  Public  Service.  Cinein 
nati.  ().,  has  awarded  the  contract  for  the 
improvement  of  Jay  St  .  by  grading,  seating 
curbs,  cement,  and  paving  the  roadway  with 
brick,  to  Hehkcl  &  Sullivan,  for  $1,395.  Bids 
were   opened    \'o\  13 


•{•  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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®Henkel  &  Sullivan,  Mercantile  Lib.  Bldg., 
Cincinnati,  O.,  have  been  awarded  the  con- 
tract by  the  Department  of  Public  Service  of 
that  city,  for  the  improvement  of  Bathgate 
St.,  by  grading,  setting  granite  curbs,  and 
paving  the  roadway  with  brick,  at  $3,376. 
Bids  were  opened  Nov.  13. 

®Henkel  &  Sullivan  of,  Cincinnati,  O. 
have  been  awarded  the  contract  by  the  De- 
partment of  Public  Service,  Cincinnati,  for 
the  improvement  of  Hickory  St.,  by  grading, 
setting  cement  curbs,  and  paving  roadway 
with  brick,  at  $4,130.  Bids  were  opened 
Nov.  13. 

®The  contract  for  the  improvement  of 
Wood  Ave.,  by  grading,  laying  cement  curb, 
concrete  gutters,  and  paving  the  roadway 
with  tar  macadam,  has  been  awarded  by  the 
Department  of  Public  Service  of  Cincinnati, 
O.,  to  Thos.  P.  Strack,  Goodall  Bldg.,  Cin- 
cinnati, for  $7,450.    Bids  were  opened  Nov.  13. 

Copies  of  petitions  asking  for  additional 
paving  on  the  Uhrichsville-New  Philadelphia 
road  have  been  prepared  and  are  ready  for 
circulation  among  property  owners  of  the 
vicinity  of  Midvale,  O.  The  petition  asks 
the  Commissioners  to  pave  the  road  for  a 
distance  of  two  miles  northward  from  the 
Scott  bridge  in  the  vicinity  of  the  Royal 
sewer  pipe  plant. 

The  preliminary  estimate  on  the  proposed 
raising  above  the  flood  line  of  the  Eastern 
Ave.  grade  has  been  submitted  to  Service  Di- 
rector Sundmaker  by  City  Engineer  F.  S. 
Shipley,  Cincinnati,  O.  The  plans  contem- 
plate raising  the  grade  to  a  minimum  eleva- 
tion of  65  ft.  above  the  government  low-wa- 
ter mark,  and  the  laying  of  an  entire  new 
concrete  foundation,  with  new  granite  pav- 
ing blocks  between  the  car  tracks,  and  with 
the  best  of  the  old  granite  blocks  to  be  re- 
laid  between  the  outer  rails  and  the  curbs. 
The  estimated  cost  of  the  improvement  is 
$394,000. 

Oregon. 

The  County  Judges  and  Commissioners  of 
the  state  of  Oregon  will  meet  in  annual  con- 
vention Dec.  12-14  in  the  city  of  Portland,  to 
discuss  the  construction  of  good  roads  and 
bridges. 

Pennsylvania. 

•J*Bids  will  be  received  until  11  a.  m.,  Dec. 
20,  by  Board  of  Westmoreland  County  Com-; 
missioners,  Greensburg,  Pa.,  for  the  construc- 
tion of  two  county  highways.  John  Black,  Jr., 
is  Clerk  of  the  Board. 

®The  street  committee  of  the  City  Council 
of  Wilkes-Barre,  Pa.,  has  awarded  the  con- 
tract for  the  paving  of  the  upper  section  of 
North  Main  St.,  to  the  Warner-Quinlan  As- 
phalt Co.,  of  Syracuse,  N.  Y.  The  contract 
price  is  $2.09  per  sq.  yd.  According  to  speci- 
fications, sheet  asphalt  will  be  laid  where  the 
street  is  level ;  Clearfield  Clay  Working  Co.. 
paving  blocks  on  light  grades,  and  White 
Haven  stone  blocks  on  the  heavy  grades. 

®The  Department  of  Public  Service  of 
Philadelphia,  Pa.,  has  awarded  the  contract 
for  regrading  and  straightening  Lancaster 
Ave.,  between  56th  and  63d   St.,  for  about 


$40,194,  at  a  unit  price  of  $0.27  per  cu.  yd., 
of  excavation,  to  Thomas  F.  Reilly  &  Co. 
The  estimated  quantity  of  cuts  to  be  made  to 
bring  the  avenue  to  the  new  grade  is  148,870 
cu.  yds. 

®The  Borough  Council  of  Rochester,  Pa., 
has  awarded  the  contract  for  the  paving  of 
Connecticut  Ave.,  from  Jefferson  St.  to  Deer 
lane,  to  George  B.  Clifford  of  Martins  Fer- 
ry, O.,  for  $7,906,  and  for  the  paving  of 
Jackson  St.,  from  Connecticut  Ave.  to  Ken- 
tucky Ave.,  for  $9,876.  Other  bidders  on  the 
work  were:  J.  G.  McGuire  &  Co.,  New 
Brighton,  Pa.,  $8,752  and  $10,726;  R.  C.  Mc- 
Christian  &  Co.,  New  Brighton,  $8,267  and 
$10,594;  R.  D.  Hunter,  Beaver,  Pa.,  $8,024 
and  $9,954. 

The  City  Council  of  New  Castle,  Pa.,  has 
provided  for  the  paving  of  Lafayette  St., 
under  the  subway  on  the  P.  &  L.  E.  and  B. 
&  O.  railroads. 

The  mayor  of  Philadelphia,  Pa.,  has  de- 
cided to  re-advertise  for  bids  on  the  street 
cleaning  contracts  for  next  year,  as  well  as 
that  for  collecting  garbage.  The  bids  re- 
cently received  on  this  work  were  given  in 
our  last  issue. 

South  Carolina. 

The  City  Council  of  Columbia,  S.  C,  has 
modified  the  ordinance  requiring  the  railroads 
to  pave  the  space  between  the  tracks  at 
street  crossings  to  permit  either  brick  paving 
or  planking. 

Texas. 

®The  City  Council  of  Bonham,  Tex.,  has 
let  the  contract  for  the  construction  of  14 
blocks  of  paving,  including  North  Main  and 
West  Fifth  Sts.,  and  two  blocks  on  West 
Fourth  St.,  to  Bert  Halm  Co.,  of  Ardmore, 
Okla. 

The  Deere  Park  Improvement  League, 
Dallas,  Tex.,  at  a  recent  meeting  urged  the 
paving  of  Carroll  Ave.,  from  Munger  to 
Deere. 

Elections  will  be  held  in  Houston,  Tex., 
Jan.  20  for  the  purpose  of  accepting  or  re- 
jecting, on  the  part  of  the  taxpayers  of  the 
city,  the  proposed  amendment  to  the  city 
charter  provided  for  by  an  act  of  the  called 
session  of  the  Texas  Legislature,  for  street 
paving. 

At  a  recent  meeting  of  the  Commercial 
Club  of  Pecos,  Tex.,  a  Good  Roads  Associa- 
tion for  Eastern  Reeves  County  was  organ- 
ized, and  Dr.  Jim  Camp  of  Precinct  No.  1 
and  H.  B.  Link  of  Precinct  No.  4  were  elect- 
ed respectively  president  and  secretary.  The 
purpose  of  the  organization  is  to  assist  in 
carrying  the  $100,000  good  roads  bond,  the 
election  to  be  voted  on  in  the  defined  district, 
Jan.  19,  1912. 

The  Commercial  Club  and  business  men 
of  McKinney.  Tex.,  are  agitating  the  con- 
struction of  three  miles  of  good  road  of  ma- 
terial plentiful  near  McKinney,  as  an  object 
lesson. 

At  a  recent  meeting  of  the  Gandy  St.,  prop- 
erty owners,  Denison,  Tex.,  it  was  decided 
to  pave  that  thoroughfare  with  asphaltic- 
macadam  at  once.  An  improvement  district 
will  be  created  and  bids  asked. 


Utah. 

The  State  Highway  Commission  of  Utah 
has  sold  bonds  to  the  amount  of  $260,000  for 
the  purpose  of  improving  and  constructing 
state  roads.  A  movement  has  been  started 
in  that  state  for  good  road  work  involving 
an  expenditure  of  nearly  $1,000,000  within 
the  next  13  months.  State  Highway  Commis- 
sion Engineer  W.  D.  Beers,  State  Engineer 
Caleb  Tanner  and  Warden  Arthur  Pratt  have 
selected  a  place  to  start  work  on  the  system 
of  highways  planned  for  the  Dixie  district 
in  Washington  County,  upon  which  work  will 
be  started  immediately. 

Washington. 

®The  Atlas  Construction  Co.  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Everett,  Wash.,  for  the  improve- 
ment of  Norton  Ave.,  and  to  pave  the  alley 
between  Colby  and  Wetmore  Aves.,  south  of 
Hewitt  Ave.,  at  $7,995  and  $820,  respectively. 

The  Chamber  of  Commerce  of  Aberdeen, 
W'ash.,  at  a  recent  meeting  took  the  initial 
steps  toward  bonding  Chehalis  County  to  the 
amount  of  $1,000,000  for  the  purpose  of  build- 
ing good  roads  on  a  sound  and  permanent 
basis  and  the  organization  of  a  company  to 
build  the  uncompleted  portion  of  the  Aber- 
deen to  Westport  road  and  to  install  and 
operate  a  ferry  in  connection  with  the  road. 
The  proposal  will  probably  be  presented  to 
the  voters  at  the  general  election.  E.  B.  Benn 
of  Aberdeen  is  interested. 

Plans,  specifications  and  assessment  roll  for 
the  Gonzaga  paving  district,  city  of  Spokane, 
Wash.,  have  been  filed  with  the  City  Coun- 
cil by  the  City  Eneineer,  Morton  Macartney. 
The  territory  to  be  paved  embraces  Boone, 
Sharp,  Sinto  and  Mission  Aves.,  and  the  in- 
tersecting streets,  from  Division  St.  to  the 
river. 

Wisconsin. 

•f«Bids  will  be  received  until  8  p.  m.,  Jan.  15, 
by  Village  Board,  St.  Croix  Falls,  Wis.,  for 
the  grading  and  surfacing  of  a  portion  of 
Washington  St.  Plans  and  specifications  are 
on  file  with  the  city  clerk. 

From  Eau  Claire,  Wis.,  comes  a  report 
that  the  citizens  are  planning  the  construction 
of  a  trunk  line  road  from  Chippewa  Falls, 
south  to  the  Eau  Claire  line  from  Chippewa 
Falls,  north  to  New  Auburn,  and  from  Chip- 
pewa Falls  to  Stanley.  It  is  estimated  the  cost 
will  be  about  $50,000. 

The  Juneau  County  Board  of  Supervisors, 
Mauston,  Wis.,  has  adopted  the  map  pre- 
pared by  the  committee  on  a  county  system 
of  state  highways  and  appropriated  $6,000,  of 
which  $3,600  will  be  spent  for  the  purchase 
of  machinery,  such  as  a  steam  roller,  rock 
crusher,  etc.,  to  be  used  in  constructing  roads. 

Canada. 

Four  money  by-laws,  involving  $86,000,  were 
passed  recently  by  the  voters  of  Chilliwack, 
B.  C.  The  money  provided  is  for  improve- 
ments as  follows :  Macadamizing  streets, 
$45,000;  road  machinery,  $10,000;  drainage, 
$10,000;  city  hall,  $21,000. 


B  R  I  D  G  E  S  —  S  T  E  E  L    AND  CONCRETE 


Arkansas. 

Citizens  of  Lepanto,  Ark.,  are  reported  to 
have  raised  $1,000  for  the  construction  of  a 
bridge  over  the  Little  River  at  Potter's  Ford. 

California. 

Plans  have  been  submitted  to  the  city  of 
Pasadena,  Cal.,  by  Waddell  &  Harrington, 
Consulting  Engineers,  Kansas  City,  Mo.,  for 
the  construction  of  the  proposed  new  Arroyo 
Seco  bridge  at  the  foot  of  West  Colorado  St. 
The  structure,  which  will  be  of  reinforced 
concrete,  is  to  be  1,500  ft.  long  with  28  ft. 
roadway  and  5  ft.  sidewalk.    There  will  be  12 


spans,  the  main  one  being  200  ft.  long.  The 
cost  of  the  work  is  estimated  at  about  $200,- 
000.  Bids  for  the  work  will  be  advertised,  it 
is  expected,  in  about  60  da  vs.  H.  Dyer  is 
City  Clerk. 

Colorado. 

The  Commissioners  of  Mesa  County,  Grand 
Junction,  Colo.,  have  made  provision  for  the 
construction  of  a  new  bridge  across  Main  St. 
connecting  with  the  Redlands.  The  proposed 
bridge  will  cost  between  $50,000  and  $100,000. 

Florida. 

®W.   C.   Kierman   &   Co.,   of  Milwaukee. 


Wis.,  have  been  awarded  the  contract  by  the 
Board  of  Duval  County  Commissioners, 
Jacksonville,  Fla.,  for  the  construction  of  a 
reinforced  concrete  bridge  over  Trout  Creek 
at  Dinsmore  on  the  Kings  Road  for  $14,200. 
Bids  were  opened  Dec.  6. 

®The  Board  of  Duval  County  Commission- 
ers, Jacksonville,  Fla.,  has  awarded  the 
Southern  Bridge  Co.,  of  Macon,  Ga.,  the  con- 
tract for  the  construction  of  a  reinforced  con- 
crete bridge  over  Trout  Creek  at  Dinsmore 
on  the  Kings  Road  for  $2,010.  Gail  L.  Bar- 
nard is  Countv  Engineer.  Bids  were  opened 
Dec.  6. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


36 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  24. 


Idaho. 

A  petition  is  being  circulated  throughout 
Ada  County  asking  the  Commissioners  to  take 
steps  toward  the  construction  of  a  bridge  over 
the  Boise  River  at  Pierce  Park,  and  also  to 
open  up  a  county  road  through  Strawberry 
Glen,  running  east  and  west. 

Illinois. 

•J«Bids  will  be  received  at  Livingston,  111., 
up  until  11  a.  m.,  Dec.  18,  for  the  construc- 
tion of  one  reinforced  concrete  bridge  in 
Olive  Township,  Madison  County.  William 
Andrews,  Town  Clerk,  New  Douglas,  111. 
Coalson  Bridge :  Span,  40  ft. ;  roadway,  18 
ft. ;  distance  from  finished  roadway  to  bot- 
tom of  floor,  14Ms  ft. ;  length  of  wings,  14  ft. 
Estimated  amount  of  concrete  in  structure, 
144  cubic  yards;  reinforcing  steel,  18,330  lbs. 
Nearest  railroad  station,  Livingston,  on  the 
Big  4,  2  miles.  All  material  will  have  to  be 
shipped  in;  haul,  about  1  cu.  yd.  It  will  be 
necessary  to  remove  the  existing  stone  abut- 
ments ;  original  span,  37  ft. ;  superstructure 
washed  away.  Temporary  bridge  now  in  use. 
Ordinary  flow  of  stream,  1  ft.  deep  and  12 
ft.  wide.  Stream  bed  is  a  sandy  loam ;  some 
gravel  mixed  through  it.  Work  to  be  com- 
pleted on  or  before  June  15,  1912.  More 
detailed  information  may  be  had  by  an  ex- 
amination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,  111. 

According  to  advices  from  Washington,  D. 
C,  Representative  Sabath  of  Illinois  has  in- 
troduced a  bill  providing  that  the  city  of 
Chicago  be  authorized  to  construct  a  bascule 
bridge  across  the  Calumet  River  at  92d  St., 
Chicago,  111. 

Board  of  Rock  Island  County  Supervisors, 
Rock  Island,  111.,  at  a  recent  meeting  took  up 
for  discussion  the  project  for  constructing  a 
bridge  over  the  Rock  River  to  connect  with 
Henry  County  at  the  Colona  Ferry.  The 
project  has  been  pending  for  several  years, 
but  owing  to  the  lack  of  funds  nothing  defi- 
nite has  ever  been  done. 

Board  of  aldermen,  Peoria,  111.,  at  a  recent 
meeting  discussed  the  matter  of  building  a 
viaduct  over  the  Iowa  Central.  Burlington 
and  the  Northwestern  railroads  at  the  in- 
tersection with  South  Adams  St. 

Indiana. 

®The  contract  for  the  construction  and  re- 
pair of  several  bridges  and  concrete  arches  in 
Henry  County  has  been  awarded  by  the 
Board  of  Commissioners,  New  Castle,  Ind., 
to  T.  J.  and  H.  F.  Burk,  Newcastle,  Ind. 
Bids  were  opened  Dec.  4. 

®The  contract  for  the  construction  of  a 
bridge  over  the  Kankakee  River  has  been 
awarded  by  the  Board  of  Starke  and  La  Porte 
County  Commissioners,  La  Porte,  Ind.,  to  the 
Rochester  Bridge  Co.  F.  A.  Hanshen  is  Au- 
ditor of  La  Porte  County. 

®The  Attica  Bridge  Co.,  Attica,  Ind.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  the  three  steel  bridges  in  Jasper 
County  at  a  total  bid  of  $2,099. 

Iowa. 

•H'ids  will  be  received  until  noon,  Jan.  3, 
by  Board  of  Supervisors  of  Grundy  County, 
Grundy  Center,  la.,  for  the  following  bridge 
material  for  the  year  1912:  All  material  for 
steel  bridges,  reinforcing  iron  for  concrete 
bridges,  bridge  lumber  and  red  cedar  piling. 
Sealed  bids  will  also  be  received  for  the  con- 
struction work  on  all  steel,  wooden  and  con- 
crete bridges  and  concrete  work  on  steel 
bridges.    E.  G.  Knsmingcr  is  County  Auditor. 

4*Bidl  will  be  received  until  6  p.  m.,  Jan. 
4,  by  Hoard  of  Supervisors,  Chickasaw  Conn 
ty,  New  I  lampion,  la.,  for  the  erection  of 
10  reinforced  concrete  bridges  according  to 
plans  and  Specification!  now  on  file  with  T; 
F.  Malloy,  County  Auditor.  Bids  will  also  be 
considered  on  steel  bridges  with  concrete 
floors  and  abutments  at  four  of  the  sites. 
John  I'iekar  is  Chairman  of  the  Board. 


©Commissioners  of  Des  Moines  County, 
Burlington,  la.,  have  let  the  contracts  for  the 
bridges  over  the  drainage  ditches  in  District 
No.  2  as  follows :  For  steel,  The  Clinton 
Bridge  Co.,  Clinton,  la. ;  for  lumber,  the 
Green  Bay  Lumber  Co.,  Des  Moines,  la. 
Thirteen  new  structures  will  be  erected. 

Kansas. 

Commissioners  of  McPherson  County,  Mc- 
Pherson,  Kan.,  have  inspected  the  old  river 
bridge  south  of  Lindsborg  for  the  purpose  of 
determining  how  soon  a  new  structure  will 
be  necessary.  Concrete  will  probably  be 
used  for  the  new  work. 

The  County  Commissioners,  Wichita,  Kan., 
have  been  asked  far  the  reconstruction  of  one 
or  two  bridges  in  the  township  of  Gypsum. 

Maryland. 

The  following  bids  were  received  by  the 
chief  of  the  bureau  of  yards  and  docks,  Navy 
Department,  Washington,  D.  C,  on  Dec.  2 
for  the  tide  bridge  and  rebuilding  wharf  at 
the  U.  S.  Naval  Proving  Ground,  Indian 
Head,  Md. :  (1)  net  price  for  the  tide  bridge 
and  repairs  to  wharf,  complete,  including  hy- 
draulic operating  equipment,  provided  that  no 
new  floor  plank  are  required;  (2)  net  price 
for  the  tide  bridge  and  repairs  to  wharf,  com- 
plete, except  that  no  hydraulic  operating 
equipment  will  be  furnished  and  eyes  will  be 
provided  on  each  side  of  the  tide  bridge  for 
crane  sling  as  a  substitute,  and  provided  fur- 
ther that  no  new  floor  plank  are  required; 
(3)  net  price  for  1,000  ft.,  b.  m.,  for  any  new 
floor  plank  that  may  be  required ;  (4)  net 
price  for  each  pile  that  may  be  required  in 
addition  to  those  shown  on  the  plans.  San- 
ford  &  Brooks  Co.,  24  Commerce  St.,  Balti- 
more, Md.  (1),  $14,500;  (2),  $12,900;  (3), 
$65;  (4),  $11.  Clark  &  Winston  Co.,  Inc., 
10th  and  Water  Sts.  S.  W.,  Washington,  D. 
C.  d),  $14,384;  (2),  $12,784;  (3)  pine,  $50; 
oak,  $12. 

Massachusetts. 

Plans  have  been  filed  with  Maurice  F. 
Brown,  of  the  Town  Committee,  Winchester, 
Mass.,  for  the  construction  of  a  single  bridge 
over  the  Boston  &  Maine  R.  R.  tracks  abolish- 
ing the  grade  crossing  where  Main,  Church 
and  Mt.  Vernon  Cts.  intersect  in  that  town. 
The  cost  of  the  work  is  estimated  at  approxi- 
mately $400,000. 

Michigan. 

At  the  special  election  held  at  Vassar,  Mich., 
mentioned  in  our  last  issue,  it  was  voted  to 
bond  the  township  to  the  amount  of  $10,000 
to  provide  funds  for  the  construction  of  a 
steel  bridge  over  the  Cass  River.  It  is  pro- 
posed to  start  work  this  winter  when  traffic 
will  be  able  to  cross  on  the  ice. 

Minnesota. 

Bonds  amounting  to  $8,000  are  being  sold 
by  the  town  of  Spang,  Minn.,  for  the  con- 
struction of  roads  and  bridges. 

The  lowering  of  the  tracks  of  the  Chicago, 
Milwaukee  &  St.  Paul.  Ry.  through  St.  Paul, 
Minn.,  will  affect  a  number  of  the  bridges. 
The  tracks  will  be  lowered  at  Mainline  Ave. 
and  the  plans  for  the  Mainline  Ave.  bridge 
must  be  modified.  At  Selby  Ave.  the  tracks 
will  be  lowered  about  8  ft.,  and  the  present 
bridge  either  must  be  lowered  or  supported 
when  the  tracks  are  lowered. 

Plans  and  specifications  are  being  secured 
by  the  Supervisors  of  the  town  of  Popple, 
Minn.,  for  the  construction  of  a  bridge  across 
the  How  String  River. 

Kansas. 

®Thc  Kansas  City  Terminal  Ry.  Co.,  Kan- 
sas City,  Mo.,  has  let  the  contract  for  the 
construction  of  the  Campbell  St.  viaduct 
across  the  Hell  line  to  J.  J.  O'lleru.  The 
work  of  excavating  will  begin  in  a  few  days 
The  contract  for  the  steel  is  vet  to  be  award- 
ed. The  viaduct  is  to  cost  about  $90,000,  It 
will  not  necessitate  the  changing  of  the  grade 
of  the  street  at  either  end  of  the  viaduct. 

The  Missouri  Valley  Bridge  &  Iron  Co., 
Leavenworth,    Kan.,   has   started   actual  con- 


struction work  on  the  proposed  Hannibal, 
Mo.,  bridge  over  the  Mississippi  River,  for 
which  they  were  awarded  the  contract  some 
time  ago.  The  cost  of  the  work  will  be  ap- 
proximately $500,000. 

Nebraska. 

®The  contract  for  furnishing  the  necessary 
labor  and  material  for  repairing  Howar 
County  bridges  has  been  awarded  to  the 
Standard  Bridge  Co.,  Omaha,  Nebr.  Bids 
were  opened  Dec.  4  by  Countv  Board,  St. 
Paul,  Nebr. 

Plans  are  on  file  with  State  Engineer  Price, 
Lincoln,  Nebr.,  for  the  construction  of  the 
proposed  bridge  to  be  built  across  the  Nio- 
brara River  in  Boyd  County.  The  plans  that 
are  completed  call  for  a  steel  bridge,  but  the 
force  of  the  engineer's  office  are  now  at  work 
upon  the  plans  for  a  concrete  bridge  and 
bids  will  be  asked  for  the  construction  of  a 
concrete  or  a  steel  bridge.  The  contract  for 
the  work  may  be  let  in  January. 

A  meeting  was  recently  held  at  Omaha, 
Nebr.,  by  the  Board  of  County  Commission- 
ers and  Representative  T.  J.  McDonald,  of 
the  Iowa  Highway  Commission,  to  consider 
the  plans  and  specifications  for  the  new 
county  bridges  the  coming  year. 

New  York. 

®The  Waterbury  Co.,  80  South  St.,  New 
York  City,  has  been  awarded  the  contract  by 
the  Department  of  Bridges,  A.  J.  O'Keefe, 
Commissioner,  13-21  Park  Row,  New  York 
City,  for  furnishing  and  delivering  galvan- 
ized wire  rope  to  the  Queensboro  bridge  at 
$1,253.    Bids  were  opened  Dec.  7. 

The  Municipal  Art  Commission,  New  York 
City,  has  approved  the  suggestion  of  Samuel 
Parsons,  Jr.,  former  landscape  architect  for 
the  construction  of  a  steel  structure  to  re- 
place the  old  Bow  bridge  in  Central  Park. 
An  appropriation  of  $25,000  has  been  made 
for  the  improvement. 

The  Board  of  Supervisors,  Rensselaer,  N. 
Y.,  has  passed  a  resolution  providing  an  ap- 
propriation of  $1,260  for  highway  purposes 
and   bridge  construction. 

It  has  been  announced  by  Bridge  Commis- 
sioner O'Keefe  of  New  York  City  that  plans 
have  been  completed  for  reconstructing  the 
Manhattan  Terminal  of  the  Brooklyn  Bridge 
and  that  contracts  amounting  to  about  $500.- 
000  will  be  advertised  shortly.  The  first  part 
of  the  improvement  will  be  the  construction 
of  the  subway  connection  between  the  ele- 
vated railroad  tracks  on  the  bridge  and  the 
subway  station  in  the  basement  of  the  Munici- 
pal building.  It  is  necessary  to  do  this  work 
first  so  that  the  elevated  train  traffic  on  the 
Brooklyn  Bridge  can  be  diverted  into  the 
subway  station  of  the  Municipal  building  and 
the  present  station  torn  down  to  make  room 
for  the  new  building  which  will  take  its  place. 
This  work  is  all  to  be  done  without  inter- 
ruption of  traffic.  In  order  to  build  the  con- 
nection between  the  bridge  elevated  tracks 
and  the  subway  it  will  be  necessary  to  close 
William  and  North  William  Sts.,  where  they 
run  under  the  approach  of  the  bridge. 

Ohio. 

®J.  W.  Buhl.  Independence,  O.,  has  been 
awarded  the  contract  by  the  Hoard  of  Cuy- 
ahoga County  Commissioners,  Cleveland,  O., 
for  the  construction  of  bridge  work  per  re- 
port No.  2895,  a  concrete  bridge.  Clcgue 
Road,  Dover  Township,  at  $518.  Bids  were 
opened  Nov.  29. 

®The  Board  of  Hamilton  County,  Cincin- 
nati, ().,  Commissioners  recently  awarded  the 
contract  tor  the  construction  of.  a  concrete 
culvert  on  Svcamore  Ave.  at  Rossmovne  to 
A.  11.  Doebcl*  at  $1,095. 

oininissioners  of  Mighland  County  Mills 
boro,  ().,  have  awarded  the  contract  for  re 
pairing  the  95- ft.  bridge  in  Whiteoak  Town- 
shin  to  the  Champion   Hridge  Co. 

®Thc  contract  for  repairing  I  bridges  over 
the  Miami  &  Krie  Canal  lias  been  awarded 
by  the  Director  of  Public  Service,  Cincinnati, 
().,  to  Hrackett  Hridge  Co..  1st  National  Hank 
lildg  ,  at  Cincinnati,  ()..  at  $9,867,     The  work 


•J-  indicates  work  now  open  for  bids.    IP  indicates  a  contract  let  recently. 
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includes  the  trusses  with  additional  chan- 
nels and  plates  and  miscellaneous  repairs. 
Bids  were  opened  Nov.  17. 

According  to  information  received  from 
Portsmouth,  O.,  tentative  plans  have  been 
made  by  the  Chesapeake  &  Ohio  R.  R.  for  the 
construction  of  a  bridge  across  the  Ohio  river 
,it  Portsmouth,  Ohio,  to  connect  with  a  spur 
of  the  Hocking  Valley  line,  to  be  extended  to 
Portsmouth  from  Jackson,  Ohio,  the  present 
terminus  of  the  Hocking.  For  many  months 
the  railroad  officials  have  discussed  the  con- 
struction of  a  bridge  at  Huntington  and  Iron- 
ton,  but  at  the  present  time  it  is  asserted  that 
the  possibilities  at  Portsmouth  offer  the  best 
inducements  to  the  railroad,  giving  the  Chesa- 
peake &  Ohio  a  direct  line  to  the  lakes  and 
probably  adding  to  the  coal  tonnage  from 
the  West  Virginia  fields.  F.  I.  Cabell,  Rich- 
mond, Va.,  is  Chief  Engineer. 

The  Commissioners  of  Columbiana  County, 
Lisbon,  O.,  have  under  consideration  the  con- 
struction of  improvements  on  two  bridges  in 
Wellsville,  O. 

H.  R.  Henderson.  Chagrin  Falls,  O.,  at 
$1,107  submitted  the  lowest  bid  to  the  Board 
of  Cuyahoga  County  Commissioners,  Cleve- 
land, O.,  on  Dec.  2,  for  the  construction  of 
bridge  work  per  report  No.  829C,  grading 
and  culverts,  Falls  Road,  Chagrin  Falls 
Township. 

Oregon. 

Preparatory  to  letting  contracts  for  the  con- 
struction of  three  steel  bridges  over  the  Koo- 
tenai River  in  Lincoln  County,  Ore.,  the  Com- 
missioners have  gone  to  Portland  to  inspect 
several  structures  at  that  place. 

The  following  bids  were  received  Dec.  1 
by  the  Bridge  Committee  of  the  Executive 
Board,  Portland,  Ore.,  for  the  construction  of 
the  superstructure  of  the  Broadway  bridge : 
Sound  Construction  Co.,  for  Strauss  bascule 
$903,136;  Robert  Wakefield  &  Co.,  Strauss 
bascule  $807,330.50,  Strauss  modified  $786,311, 
Strobel  bascule  $763,979.50;  Pennsylvania 
Steel  Co.,  Strauss  $700,353,  Strauss  alternative 
$660,799,  Strobel  $659,729 ;  United  States  Steel 
Products  Co.,  Rail  bascule  $782,573,  Strauss 
revised  $791,485,  official  Strauss  $826,100. 
The  bids  were  turned  over  to  W.  E.  Angier, 
representative  of  Ralph  Modjeski,  for  tabu- 
lation. 

A  meeting  has  been  held  at  Portland,  Ore., 
by  the  County  Judges  and  Commissioners  of 
the  state  to  take  up  the  matter  of  constructing 
permanent  steel  and  reinforced  concrete 
bridges  to  replace  all  wooden  structures.  The 
matter  of  building  permanent  roads  through- 
out the  state  was  also  discussed. 

Pennsylvania. 

•J'Bids  will  be  received  until  Dec.  18,  it  is 
reported,  by  the  Green  County  Commission- 
ers, Waynesburg,  Pa.,  for  the  construction  of 
a  reinforced  concrete  bridge  over  Meadow 
Run  in  Dunkard  township. 

Lieut.  Col.  H.  C.  Newcomer,  U.  S.  Engi- 
neer, has  approved  the  plans  for  the  Browns- 
ville highway  bridge  which  were  submitted  to 
him  by  H.  T.  Porter,  representing  Engineer 
J.  B.  Hogg,  Connellsville,  Pa.,  and  Armstrong 
&  Chaney,  Washington.  The  new  structure 
will  replace  the  old  wooden  bridge  which  was 
destroyed. 


The  City  Council,  Allentown,  Pa.,  has 
passed  an  ordinance  authorizing  the  construc- 
tion of  the  proposed  $500,000  bridge  over  the 
ravine  between  Allentown  and  South  Allen- 
town. 

A  meeting  of  the  citizens  of  Bellevue  and 
Ross  township  was  held  recently  to  further 
the  project  of  having  the  county  erect  a 
bridge  extending  from  Thomas  and  Forest 
Aves.,  Bellevue  to  Bellevue  Ave.,  Pittsburgh, 
Pa. 

Porto  Rico. 
^•Bids  will  be  received  until  10  a.  m.,  Jan. 
15,  by  Bureau  of  Public  Works,  Department 
of  Interior,  San  Juan,  P.  R.,  for  the  construc- 
tion of  one  steel  riveted  through  truss  high- 
way bridge  span,  135  ft.  %  in.  long  between 
centers  of  pins  for  the  Rio  Espiritu  Santo 
near  the  town  of  Rio  Grande.  T.  Warren 
Allen  is  Superintendent  of  Public  Works.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this  issue. 

•{•Bids  will  be  received  until  10  a.  m.,  Jan. 
15,  by  Bureau  of  Public  Works,  Department 
of  the  Interior  of  Porto  Rico,  at  the  office  of 
T.  Warren  Allen,  Supt.  of  Public  Works, 
San  Juan,  P.  R.,  for  furnishing  on  the  dock 
at  San  Juan,  P.  R.,  one  steel  riveted  pony 
truss  highway  bridge,  108%  ft.  112%  in.  span 
for  the  Rio  Grande  River  near  the  town  of 
Rio  Grande.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

Texas. 

According  to  information  from  Italy, 
Texas,  the  Commissioners'  court  has  granted 
the  Dallas  Southern  Traction  Co.  permission 
to  build  an  overhead  bridge  across  the  com- 
pany's track  near  Red  Oak. 

It  is  believed  that  the  Texas  &  Pacinc  will 
construct  a  viaduct  at  Merlin  St.,  Dallas, 
Texas,  estimated  to  cost  $30,000.  The  city 
will  build  and  maintain  the  approaches. 

An  election  was  held  Dec.  12,  at  Fort 
Worth,  Texas,  to  vote  on  the  question  of  is- 
suing $1,600,000  of  bonds  for  the  construction 
of  a  bridge  over  the  Trinity  River  and  for 
constructing  roads  in  the  county. 

Utah. 

The  City  Council  of  Salt  Lake  City,  Utah, 
has  incorporated  into  the  franchise  of  the 
Saltair  Interurban  Co.  a  provision  that  the 
Oregon  Short  Line  viaduct  be  widened  by 
building  a  24-ft.  roadway  and  6-ft.  sidewalk 
on  the  north  side  of  .the  present  viaduct. 

Washington. 

•J«Bids  will  be  received  until  Dec.  24  by 
Commissioner  of  Public  Works,  Tacoma, 
Wash.,  for  the  construction  of  pile  trestle  and 
for  planking  of  Canal  St.,  according  to  plans. 

®The  Washington  Engineering  Co.,  Seat- 
tle, Wash.,  has  been  awarded  the  contract 
by  the  King  County  Commissioners,  Seattle, 
for  the  construction  of  a  133-ft.  pin  connect- 
ed steel  span  with  approaches  and  protections 
at  Kent,  Wash.,  known  as  the  Kent-Thomas 
bridge.    Bids  were  opened  Nov.  28. 

Plans  of  R.  H.  Ober,  Superintendent  of 
Buildings,  for  the  reconstruction  of  a  new 
pipe  line  bridge  over  the  Cedar  River  to  re- 
place the  old  structure  recently  washed  out, 
were  agreed  upon  at  a  conference  with  A.  L. 


Valentine,  Superintendent  of  Public  Utilities, 
A.  H.  Dimock,  City  Engineer,  L.  B.  Youngs, 
Water  Superintendent  and  other  officials  of 
the  city  of  Seattle,  Wash.  The  Ober  plan 
provides  for  reconstruction  of  the  pipe-line 
bridge  at  the  same  point  as  the  old,  with  a 
crib  work  that  will  extend  its  entire  length, 
about  midway  of  the  Cedar  River.  The  long 
truss,  which  resulted  in  the  collapse  of  the 
pipes,  will  be  200  ft.  long,  50  ft.  longer  than 
the  one  washed  out. 

A  party  of  State  Highway  Engineers,  ac- 
cording to  information  received  from  Wood- 
land, Wash.,  has  decided  upon  the  construc- 
tion of  a  bridge  over  the  Lewis  River  300 
yds.  above  the  ferry  at  that  place.  It  is 
learned  that  instead  of  putting  up  a  draw  the 
state  highway  commission  has  decided  to  erect 
a  high  single  span  bridge,  the  span  being  52 
ft.  above  low  water.  By  this  plan  a  bridge 
tender  can  be  dispensed  with  and  it  will  also 
do  away  with  a  center  pier  that  might  catch 
large  quantities  of  debris  and  logs  in  high 
water.  The  United  States  engineers  have 
inspected  the  site  for  the  war  department 
and  made  recommendations  that  the  bridge  be 
in  by  the  fall  of  1912. 

Board  of  Clarke  County  Commissioners, 
Vancouver,  Wash.,  and  County  Engineer 
Bailey  have  staked  out  sites  for  the  construc- 
tion of  two  bridges  spanning  canyons  on  the 
new  Durkee  road  recently  established.  The 
structures,  it  is  estimated,  will  cost  about 
$1,200. 

Wisconsin. 

The  Chicago  &  Northwestern  Ry.  Co.,  ac- 
cording to  advices  from  De  Pere,  Wis.,  is 
preparing  for  the  construction  of  a  new  steel 
bridge  to  replace  the  present  wooden  bridge 
across  the  river,  which  has  been  in  use  since 
1892. 

A  movement  was  launched  by  the  Trades 
&  Labor  Council,  LaCrosse,  Wis.,  at  a  recent 
meeting,  to  secure  the  construction  of  a  free 
bridge  over  the  Mississippi  River  into  Minne- 
sota. 

Wyoming. 

®The  Secretary  of  the  Interior  has  let  the 
contract  for  the  construction  of  culverts  and 
ditches  in  the  vicinity  of  Powell  and  Garland 
in  connection  with  the  Drainage  System  of 
the  Shoshone  project  to  Lynn  &  Arnoldus, 
Lovell,  Wyo.  The  work  will  include  2,000 
lin.   ft.   of  wooden  box  culverts. 

Canada. 

*J«Bids  will  be  received  until  11  a.  m.,  Dec. 
28,  by  Chairman  of  the  Board  of  Control, 
Winnipeg,  Man.,  for  the  necessary  labor  and 
material  for  the  erection  of  steel  superstruc- 
ture for  the  new  Osborne  St.  bridge,  men- 
tioned in  our  last  issue.  Plans  and  specifica- 
tions are  on  file  with  City  Engineer,  223 
James  Ave.,  Winnipeg.  M.  Peterson  is  Sec- 
retary of  the  Board. 

The  tenders  for  the  construction  of  the 
steel  bridge  over  the  Saugeen  River  in  the 
township  of  Brant,  Ont,  have  been  called  off 
until  January,  1912.  The  structure  will  con- 
sist of  two  spans  125  ft.  and  90  ft.  with  con- 
crete floors  and  resting  on  concrete  abutments 
and  piers.  James  Warren,  Walkerton,  Ont., 
is  interested. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


California. 

®F.  W.  Boxold,  Colusa,  Cal.,  has  been 
awarded  a  $4,000  contract  for  repairing  the 
levee  along  the  east  side  of  the  Sacramento 
River  opposite  Princeton. 

®The  Yucaipa  Land  &  Water  Co.,  accord- 
ing to  advices  from  Redlands,  Cal.,  has  let  a 
contract  to  the  Baker  Iron  Works  of  Los 
Angeles  for  21  miles  of  iron  pipe  to  be  de- 
livered in  March  and  April  next  year.  It  is 
stated  that  as  soon  as  deliveries  begin  a  large 
force  of  men,  with  the  ditch  digging  machine 


of  the  company,  will  open  trenches  and  lay  the 
pipe,  thus  putting  a  much  larger  part  of  the 
valley  under  water. 

Colorado. 

•J»Bids  will  be  received  until  Dec.  27,  by  U. 
S.  Reclamation  Service,  Montrose,  Colo.,  for 
furnishing  1  cast  iron  gate,  5  ft.  in  diameter, 
1  hoist  for  same  and  1  cast  iron  gate,  12  ins. 
in  diameter  and  1  hoist  for  same.  C.  T.  Pease 
is  Engineer. 

®The  U.  S.  Department  of  the  Interior  has 
awarded  the  contract   for    constructing  six 


miles  of  canal  east  of  Uncompahgre  Valley 
project  to  the  Saylor  Construction  Co.,  Lamar, 
Colo.,  at  $18,060. 

Illinois. 

®John  F.  Pumphrey,  Mannie,  111.,  has  been 
awarded  the  contract  at  10%  cts.  per  cu. 
yd.  for  constructing  ditches  aggregating  76,- 
278  cu.  yds.  for  the  Patridge  Drainage  Dis- 
trict of  White  County.  Bids  were  opened  Dec. 
1.  The  work  can  all  be  done  with  dredge  boat 
except  part  of  one  lateral. 

®Bids  were  opened  Nov.  29  by  the  Scott 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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County  Drainage  &  Levee  District,  C.  W. 
Brown,  Engineer,  Jacksonville,  111.,  for  the 
construction  of  levees  and  ditches.  The  con- 
tract was  let  to  the  Federal  Contracting  Co., 
Beardstown,  111.,  at  13  cts.  per  cu.  yd.  for 
840,512  cu.  yds.  levee  construction,  and  at 
10  cts.  per  cu.  yd.  for  185,042  cu.  yds.  of  open 
ditches. 

Indiana. 

®Jacob  Miller,  Atlanta.  Ind.,  has  been 
awarded  the  contract  at  $1,176  for  tiling  5,100 
ft.  of  an  old  open  drain.  Bids  were  opened 
Nov.  11,  by  J.  H.  Shannon,  County  Engineer, 
Noblesville,  Ind. 

Iowa. 

•{•Bids  will  be  received  until  noon,  Dec.  19, 
by  A.  W.  Gaines,  County  Auditor,  for  the 
following  work  in  the  Soldier  Valley  Drain- 
age District  in  Harrison  County,  la. :  665,000 
cu.  yds.  straight  dredge  work  on  section  one 
of  the  district.  287,000  cu.  yds.  of  small  dredge 
or  team  work  on  sections  two,  three,  four, 
five,  six  and  seven  of  the  district.  The  work 
also  contemplates  the  construction  of  a  con- 
crete spillway  and  of  a  dam  across  the  chan- 
nel of  the  present  river  bed.  Plans  and  speci- 
fications may  be  obtained  at  the  office  of  J. 
S.  Wattles,  Construction  Engineer,  Missouri 
Valley,  Iowa. 

•{•Bids  will  be  received  until  noon,  Jan.  4,  at 
Eldora,  la.,  for  the  construction  of  drainage 
work  in  District  No.  25  and  for  furnishing  the 
material.  The  work  is  to  be  started  by  March  1. 

Bids  will  probably  be  asked  in  the  spring 
for  the  construction  of  Joint  Ditch  No.  1  of 
Osceola  and  Dickinson  counties.  This  work 
will  include  three  miles  of  open  ditch  and  35 
miles  of  6  in.  to  30  in.  tile.  L.  A.  Wilson,  Sib- 
ley, la.,  is  the  Engineer. 

Louisiana. 

Plans  are  under  consideration  for  the  or- 
ganization of  a  company  to  drain  and  develop 
10,1100  acres  of  land  on  Bayou  Rigolets  near 
Barataria,  La.  O.  D.  Weed,  160  Broadway, 
New  York  City,  is  interested. 

The  Fifth  Ward  Road  Commissioners, 
Crowley,  La.,  are  considering  the  feasibility  of 
organizing  a  drainage  district  and  using  the 
funds  of  the  Fifth  Ward  road  tax  for  the 
purpose  of  constructing  drainage  canals  to  be- 
come a  part  of  the  Sixth  Ward  drainage  dis- 
trict system,  which  will  be  begun  soon. 

Michigan. 

The  project  of  dredging  and  deepening  Cold- 
water  river  from  its  head,  Jordan  lake,  down 
at  a  cost  of  $40,000,  has  again  been  revived. 
The  County  Drain  Commissioners  at  Hastings 
have  been  unable  to  agree  on  the  proposition, 
and  the  matter  has  been  referred  to  the  state 
highway  commissioner,  whose  decision  is  to 
be  final. 

Minnesota. 

•{•Kids  will  he  received  until  2  p.  Hi.,  Dec. 
18,  by  W.  A.  Seeman,  County  Auditor,  Slay- 
ton,  Minn.,  for  the  construction  of  Ditch  No. 
23,  including  about  1,850  ft.  of  12-in.  tile. 
Mason  City  drain  tile  being  specified. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec.  29, 
by  A.  A.  Latendresse,  county  auditor,  Red 
Falls,  Minn.,  for  the  construction  of  judicial 
ditch  No.  2  in  Red  Lake  and  Pennington  coun- 
ties. Bids  will  be  received  for  work  in  sections 
of  100  ft.  It  is  estimated  that  the  improve- 
ment will  necessitate  the  removal  of  about 
86.128  cu.  yds.  of  material  at  the  cost  of  about 
$12,098. 


•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
14,  by  J.  L.  Geroge,  Beltrami  county  auditor, 
Bemidji,  Minn.,  for  the  construction  of  judicial 
ditch  No.  6.  It  is  estimated  that  the  work  will 
require  an  expenditure  of  approximately 
$16,400. 

®Bids  were  opened  Dec.  2  by  J.  A  Berg, 
County  Auditor,  Buffalo,  Minn.,  for  the  con- 
struction of  county  ditch  No.  16,  the  contract 
being  let  to  Andrew  Rimpy  and  Peter  Ako, 
Annandale,  Minn.,  at  $3,983.  The  work  in- 
cludes 1,650  ft.  of  18-in.  tile. 

Mississippi. 

•{•Bids  will  be  received  at  2  p.  m.,  Dec.  30, 
at  the  office  of  the  Mary  Mac  Plantation  Co., 
Memphis,  Tenn.,  for  the  construction  of  216,- 

000  cu.  yds.  of  dredge  ditches  and  210,000  cu. 
yds,  of  lateral  ditches  for  a  drainage  system 
in  the  vicinity  of  Robinsonville,  Miss.,  on  the 
main  line  of  the  Yazoo  &  Mississippi  Valley 
R.  R.,  about  30  miles  south  of  Memphis,  Tenn. 
About  7,0<W  acres  of  land  to  be  drained  as 
cleared  and  in  cultivation,  the  remaining  1,400 
acres  being  in  timber.  There  is  an  abund- 
ance of  labor,  and  a  large  number  of  mule 
teams  which  might  be  secured  at  a  reason- 
able rate  during  certain  seasons  of  the  year. 
The  proposed  work  consists  of:  7%  miles  of 
dredge  ditches,  the  last  2%  miles  having  a 
bottom  width  of  18  ft.;  and  the  remainder  a 
bottom  of  12  ft.,  and  having  an  average  depth 
of  about  8  ft.;  the  shallowest  cut,  through  a 
bayou,  being  about  4  ft.,  and  the  deepest  cut, 
in  crossing  a  bayou,  being  about  15  ft.  The 
total  excavation  required  for  the  dredge 
ditches  is  216,000  yds.,  and  the  estimated  cost 
is  10  cts.  per  yd.  In  addition  to  the  dredge 
ditches,  there  will  be  required  about  63  miles 
of  lateral  ditches.  These,  with  a  few  excep- 
tions, will  have  a  bottom  width  of  3  ft.  and 
depths  of  2%  to  4V2  ft.,  with  an  average  of 
about  3V-!  ft.    The  side  slopes  will  be  %  to 

1  except  cuts  of  more  than  4  ft.,  which  will 
have  side  slopes  of  1  to  1.  The  greater  part 
of  these  ditches  will  be  in  open  fields.  Infor- 
mation concerning  the  work  may  be  obtained 
from  the  Morgan  Engineering  Co.,  610  Good- 
wyn  Institute,  Memphis,  Tenn. 

Preliminary  surveys  hav-e  been  completed  by 
B.  B.  Gordon,  Consulting  Engineer,  Green- 
ville, Miss.,  for  a  drainage  canal  to  cost  $40,- 
000. 

Missouri. 

Plans  are  being  prepared  for  a  levee  around 
the  Blue  Bottom  levee  district,  north  of  Ath- 
erton  in  Jackson  County,  Mo.  Jones  &  Smith, 
Independence,  Mo.,  are  the  Engineers. 

Nebraska. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
27,  by  Prank  E.  Black,  county  auditor,  Auburn, 
Neb.,  for  the  construction  of  a  drainage  ditch 
in  sections  1  and  12.  A  certified  check  for  $50 
must  be  filed  with  each  bid. 

Ohio. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
18,  it  is  reported,  by  R.  F.  Darnell,  Champaign 
county  surveyor,  Urbana,  O.,  for  the  construc- 
tion of  ditch  No.  347  in  Jackson  township  near 
the  village  of  Thackery,  O.  Plans  and  specifi- 
cations for  the  work  are  on  file  at  the  office  of 
the  county  surveyor. 

Oklahoma. 

•{•Hids  will  be  received  until  2  p.  m.,  Dec. 
20,  by  Commissioners  of  Lincoln  County  at 
the  office  of  J.  K.  Re&jj  (^manty  Clerk,  Chand- 


ler, Okla.,  for  the  construction  of  the  pro- 
posed drain  or  improvement  in  Deep  Fork 
Drainage  District  No.  1.  The  work  will  in- 
clude, it  is  estimated,  about  7,327,447  cu.  yds. 
of  material.  A  certified  check  for  $10,000, 
payable  to  the  County  Treasurer  must  be 
filed  with  each  bid. 

Texas. 

•{•Bids  will  be  received  until  noon,  Jan.  % 
by  T.  H.  Jackson,  Capt.  U.  S.  Engineers,  Dal- 
las, Texas,  for  the  dredging  in  sections  a 
and  c  of  the  Sabine-Neches  Canal,  Texas. 

Utah. 

®The  Western  Construction  Co.,  Richfield, 
Utah,  has  been  awarded  the  contract  by  the 
State  Land  Board  Reservoir  &  Irrigation 
Project,  Salt  Lake  City,  Utah,  for  the  con- 
struction of  a  portion  of  the  Piute  Canal  from 
its  present  terminus  west  of  Redmond,  Sevier 
County,  northward  for  a  distance  of  about  8 
miles,  involving  approximately  120,000  cu.  yds. 
of  excavation.  William  J.  Lynch  is  Secy,  of 
the  Board.    Bids  were  opened  Nov.  9. 

The  Utah's  Dixie  Land  &  Water  Co.  pro- 
poses to  construct  a  dam  and  impound  about 
15,000  acre  feet  of  water  at  a  point  on  Ash 
Creek,  about  four  miles  above  Bellevue.  This 
water  will  be  released  from  the  reservoir  and 
allowed  to  flow  down  the  natural  channel  to 
a  point  about  two  miles  below  Bellevue,  where 
it  will  be  diverted  and  conveyed  by  means  of 
a  canal  18  miles  long  to  and  upon  10,000  acres 
of  lands.  This  canal  will  terminate  at  a  point 
about  three  miles  east  of  St.  George.  The 
estimated  cost  of  the  project  is  $300,000.  J. 
M.  Lauritzen,  St.  George,  Utah,  is  interested. 

The  Virgin  River  Irrigation  Co.  of  which 
J.  M.  Lauritzen,  St.  George,  LTtah,  is  President, 
proposes  the  construction  of  an  extensive  irri- 
gation scheme  on  the  Virgin  River.  This  proj- 
ect will  depend  principally  upon  storage  for  its 
water  supply.  The  main  reservoir  will  be  lo- 
cated on  the  natural  channel  of  the  Virgin 
River,  the  site  for  the  dam  being  near  the 
boundary  line  between  Washington  and  Kane 
counties.  The  capacity  of  the  reservoir  at  the 
head  gates  of  the  dam  for  actual  distribution 
for  irrigation,  will  be  224,000  acre  feet.  The 
distance  from  the  reservoir  dam  to  the  land  to 
be  irrigated  is  approximately  14  miles.  All 
of  this  distance  is  rough  mountain  sides  and 
perpendicular  sandstone  ledges,  and  therefore 
it  is  proposed  to  convey  the  water  most  of 
this  distance  by  a  series  of  tunnels.  About 
40,000  acres  of  land  in  Washington  county 
will  be  irrigated.  The  estimated  cost  of  this 
project  is  $1,500,000. 

Wisconsin. 

®John  Corbett,  Bancroft,  Wis.,  has  been 
awarded  the  contract  at  about  $26,000  for  con- 
structing main  ditch  and  laterals  for  the  Kosh- 
konong  and  Mud  Creek  Drainage  District,  of 
which  E.  R.  Jones,  Madison.  Wis.,  is  Engi- 
neer. Bids  were  opened  Nov.  17.  The  work 
includes  a  main  ditch,  to  be  13%  miles  long, 
8  to  26  ft.  wide  at  bottom,  average  depth  5.5 
ft.,  slopes  1  to  1,  requiring  excavation  of  270,- 
000  cu.  yds. ;  floating  dredge  work.  There  wilt 
be  28  laterals,  aggregating  11.1  miles  in  length. 
2  ft.  wide  at  bottom,  4  ft.  deep,  slopes  1  to  t 
containing  62,500  cu.  yds.,  dry  land  excava- 
tion. Three  railroad  bridges  and  seven  high- 
way bridges  are  to  be  constructed.  The  soil 
is  muck,  clay  and  gravel,  and  nearest  railroad 
station  is  Decrfield,  one  mile  from  starting 
point  of  the  work. 
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Alabama. 

®J.  I?.  McCrary  Co.,  Empire  Bldg.,  Atlanta, 
' ..'  hat  been  awarded  the  contract  by  the 
<  (  ouncil  "f  Piedmont,  Ala.,  for  the  con- 
struction of  extension*  to  the  waterworks  sys- 
tem and  the  electric  li«lit  plant  I'.ids  were 
opened  Dec.  J), 


Arizona. 

I  he  Volckn  Laud  &  Water  Co.  has  been 

organized   at    I  ucson,   Ariz.,   with  a  capital 

stock    of   $9,1100,(1011   |o   operate    111  Southern 

California.      The    stockholders    are  all  rcsi 

dents    nf    Tucson.      S.    V.    McCltirc  of  Los 

Angeles,  Cal.,  is  Attorney, 


California. 

®From  Redlatuls,  Cal.,  conies  a  report  that 
the  Yucaip.i  Land  it  Water  Co.  has  let  a  con- 
tract to  the  Baker  Iron  Works  of  Los  An 
v;eles.  Cal.,  for  furnishing  21  miles  of  iron 
pipe  to  be  delivered  in  March  and  April  next 
year,     As    goon    as  deliveries  begin  a  large 


•{•  indicates  work  now  open  for  bids.    <•)  indicates  a  contract  let  recently. 
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force  of  men,  with  ditch-digging  machinery, 
will  open  trenches  and  lay  the  pipe,  thus  put- 
ting a  much  larger  part  of  the  valley  under 
water. 

The  Lemon  Grove  Mutual  Water  Co., 
Lemon  Grove,  Cal.,  has  accepted  an  offer  of 
Stratton  &  Watson,  Water  Experts,  Oakland, 
to  sink  an  artesian  well.  The  experts  will 
receive  $500  for  each  inch  of  water  developed. 

The  San  Mateo  Water  Co.,  of  San  Mateo, 
Cal.,  has  offered  to  sell  its  plant  and  water 
rights  to  the  city  for  a  consideration  of  $310,- 
000.  The  city  engineer  has  estimated  that  the 
city  could  install  its  own  distributing  plant 
for  $227,000.  Included  in  the  holdings  are  22 
acres  of  land,  a  pumping  plant  and  perpetual 
rights  to  300,000  gals,  of  water  daily  from  the 
Spring  Valley  Water  Co. 

Colorado. 

A  special  committee,  named  to  pass  upon 
the  advisability  of  forming  an  organization  to 
establish  a  water  district  under  the  Colorado 
state  law,  with  the  object  of  consolidating 
the  various  water  rights  on  Fountain  Creek, 
and  thus  insuring  a  more  equal  distribution 
of  water,  made  its  report  at  a  meeting  held 
in  Fountain,  Colo.  The  committee  estimated 
that  the  cost  of  obtaining  the  water  rights 
desired  will  range  from  $75,000  to  $85,000, 
basing  its  estimates  either  on  the  second  foot 
or  the  acres  irrigated.  Samuel  Frazier,  T. 
B.  Pyles  and  Morris  Wilson  comprise  the 
committee. 

Florida. 

Consulting  Engineer  William  W.  Lyons  of 
Jacksonville,  Fla.,  has  been  engaged  by  the 
city  of  Passagrille,  Fla.,  to  prepare  plans  and 
specifications  for  the  installation  of  a  water 
works  system. 

Georgia. 

The  City  Council  of  Cuthbert,  Ga.,  will 
take  steps  at  once,  in  expending  $20,000  in 
bonds  for  improvements  to  the  city's  light 
and  water  plants. 

An  election  was  held  in  McDonough,  Ga., 
on  Dec.  11  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $22,000  for 
the  installation  of  a  waterworks  system. 

Bons  in  the  sum  of  $10,000  have  been 
voted  by  the  citizens  of  Brownwood,  Ga.,  for 
the  construction  of  a  waterworks  system. 

An  election  will  be  held  in  Bainbridge,  Ga., 
on  Dec.  14  for  the  purpose  of  voting  on  the 
installation  of  a  waterworks  system  by  the 
issuance  of  bonds  to  the  amount  of  $10,000. 

Idaho. 

_  Plans  are  being  prepared  for  the  installa- 
tion of  a  waterworks  system  in  the  city  of 
Ilo,  Ida.,  to  cost  approximately  $11,000,  and 
to  be  located  on  Howerton  Hill,  northwest 
of  the  town.  The  pumping  station  will  be 
erected  in  the  immediate  rear  of  the  city 
hall  at  a  large  well  and  the  water  pumped 
through  the  town  in  a  4-in.  main.  An  election 
will  be  held  Jan.  1  to  vote  on  the  issuance 
of  bonds  for  the  improvement. 

Illinois. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  18.  for  providing  the  labor, 
tools,  etc.,  necessary  to  properly  design,  con- 
struct and  erect  complete  at  the  Roseland 
pumping  station,  104th  St.  and  Stewart  Ave., 
two  turbo  generator  units  complete  with  ap- 
purtenances and  accessories,  including  steam 
and  exhaust  piping,  foundations  and  pipe 
trenches.  The  generator  shall  be  of  the  D.  C. 
type  and  have  a  normal  capacity  of  75  K.  W. 
or  GOO  amperes  at  125  volts  when  running  at 
normal  speed  and  shall  be  provided  with  a 
mild  open  hearth  carbon  or  nickel  steel  forged 
shaft  and  self  aligning  ring  oiling  bearings. 
Detailed  plans  and  specifications  may  be  had 
upon  application  at  the  office  of  the  Commis- 
sioner. Cash  or  certified  check  for  $500  must 
accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  18,  for  furnishing  the 
labor,  materials,  tools,  etc.,  necessary  to  im- 


prove the  Roseland  pumping  station,  104th  St. 
and  Stewart  Ave.,  as  follows :  Painting  and 
cleaning  all  concrete  or  cement  surtaces,  two 
vertical  water  pumping  engines,  all  discharge 
pipes,  all  engine  galleries,  foot  bridges  and 
stairs  in  the  engine  pit  and  the  entire  crane 
girder,  all  covered  steam  pipes  between  en- 
gines and  main  steam  header,  the  inside  and 
outside  of  wet  well  wall,  the  condensers,  feed 
water  heater  and  engine  accessories.  The 
cement  paint  used  must  be  equal  to  the  Ly- 
mentrex  cement  paint  and  be  approved  by  the 
Commissioner.  The  engine  paint  (first  two 
coats)  shall  consist  of  pure  boiled  linseed  oil, 
pure  white  lead,  Murphy  Varnish  Co.'s  Qua- 
ker Green  Med.  in  Japan  or  some  other 
equally  as  good  pure  turpentine  and  best  gold 
size  Japan,  all  to  be  mixed  as  specified.  Cash 
or  certified  check  for  $100  must  accompany 
proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  l(j,  for  furnishing  the  ma- 
terials, labor,  tools,  etc.,  necessary  to  remove 
the  present  engine,  shafts  and  steam  piping  to 
boiler  room  wall  and  provide  the  necessary 
means  to  design,  construct  and  erect  in  the 
Fullerton  Ave.  pumping  station  the  motors, 
drives,  transformers,  switchboard,  wiring  and 
all  appurtenances  and  accessories  necessary  to 
construct  complete  a  75  H.  P.  slip  ring  60 
cycle,  3  phases,  220  volt,  450  R.  P.  M.  syn- 
chonous  speed  induction  motor  with  moisture 
proof  winding  with  starter  and  various  other 
parts  as  noted  in  specification.  Cash  or  certi- 
fied check  for  $500  must  accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  19,  for  furnishing,  deliver- 
ing and  applying  water  proofing  on  the  roof 
of  the  pipe  vault  at  the  Roseland  pumping 
station,  104th  St.  and  Stewart  Ave.,  accord- 
ing to  special  specifications  governing  same. 
The  material  used  in  waterproofing  shall  show 
by  analysis  not  less  than  99  per  cent  pure  bitu- 
men, soluble  in  carbondisulphide  and  98.5 
per  cent  soluble  in  carbon  tetra  chloride,  specfi- 
ic  gravity  between  98  and  99  at  77°  F.,  melt 
point  between  180°  and  190°  F.,  a  flash  point 
of  not  less  than  450°  F.  The  consistency  shall 
be  such  that  the  penetration,  using  a  dew 
penetrometer,  shall  not  vary  more  than  5  M. 
M.  either  way  from  the  following :  45  M.  M. 
at  32°  F.  with  200  grams  weight  on  No.  2 
needle  for  1  min.,  60  M.  M.  at  77°  F.  with  100 
grams  weight  on  No.  2  needle  for  5  sees.,  95 
M.  M.  at  115°  F.  with  50  grams  weight  on  No. 
2  needle  for  5  sees.  The  burlap  shall  be  best 
grade  Calcutta  burlap,  40  ins.  in  width,  weight 
8  ounces.  Cash  or  certified  check  for  $100  must 
accompany  proposal. 

®The  City  Commission  of  Springfield,  111., 
has  awarded  the  contract  for  the  construc- 
tion of  a  new  pumping  station  to  William  M. 
Allen  &  Son,  of  Peoria,  111.,  for  $47,866.  The 
Fitzsimmons-Wheeler  Co.,  of  Springfield, 
submitted  a  bid  of  $48,966  on  the  work. 

Bids  for  the  design,  construction,  erection 
and  delivery  of  pumping  machinery  for  the 
Lake  View  pumping  station,  Montrose  Ave. 
and  Clarendon  Ave.,  Chicago.,  111.,  consisting 
of  three  vertical  triplex  single  acting  pumps 
driven  by  direct  connected,  vertical,  triple-ex- 
pansion condensing  engines  with  all  auxili- 
aries, appurtenances  and  accessories,  were  re- 
ceived by  L.  L.  McGann,  Commissioner  of 
Public  Works,  on  Dec.  2.  The  total  bids  sub- 
mitted were  as  follows:  Nordberg  Manufac- 
turing Co.,  Milwaukee,  Wis.,  $274,200:  Bethle- 
hem Steel  Co.,  South  Bethlehem,  Pa.,  $292,000 ; 
Hoover,  Owens,  Rentschler  Co.,  Hamilton, 
O.,  $318,000;  Fulton  Iron  Works,  St.  Louis, 
Mo.,  $348,900;  The  Holly  Manufacturing  Co., 
Trov,  N.  Y.,  $349,769;  Allis  Chalmers  Co., 
Milwaukee.  Wis.,  $364,000;  The  Win.  Todd 
Co..  Youngstown,  O.,  $367,000. 

Following  is  the  low  bid  submitted  to  L.  E. 
McGann,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  the  material,  tools, 
labor,  etc.,  necessary  to  construct,  deliver  and 
erect  at  the  68th  St.  pumping  station,  68th  St. 
and  Oglesby  Ave.,  repairs  as  follows :  Two 
cast  iron  plungers,  2  plunger  rods,  2  plunger 
saddles,  8  stuffing  box  bushings,   12  bronze 


packing  rings  and  4  eye  bolts,  according  to 
specifications.,  Allis  Chalmers  Co.,  Milwau- 
kee, Wis.,  $1,633.    Bids  opened  Dec.  8. 

The  Board  of  Trustees  of  the  village  of 
Montgomery,  III.,  is  planning  the  installation 
of  a  waterworks  plant  to  cost  approximately 
$14,000.  It  is  planned  to  build  the  pumping 
station  near  the  site  of  the  new  city  hall. 
Wells  will  also  be  sunk  and  the  water  tower 
will  be  erected  close  by.  The  mains  will  be 
extended  through  all  of  the  streets  and  to 
the  Burlington  sheep  yards  and  the  factory  of 
the  Lyon  Metallic  Co. 

The  Board  of  Local  Improvements  of 
Bloomington,  111.,  has  adopted  plans  and  es- 
timates of  City  Engineer  Elmer  Folsom  of 
a  proposed  water  main  on  Evans  St.,  to  run 
from  a  point  17  ft.  south  of  the  north  line 
of  Clay  St.,  to  a  point  17  ft.  north  of  the 
north  line  of  Bell  St.  The  estimated  cost 
is  $816. 

Plans  and  specifications  are  being  prepared 
by  Consulting  Engineer  Arthur  Morgan  of 
the  firm  of  Morgan  &  Morgan,  Chicago,  111., 
for  the  installation  of  a  system  of  adequate 
waterworks  to  cover  the  business  and  resi- 
dence district  of  Tampico,  111.  The  system 
will  cost  about  $10,000. 

Iowa. 

®The  Des  Moines  Bridge  &  Iron  Works, 
Des  Moines,  la.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  Rushville,  111.,  for 
furnishing  material  and  labor  and  construct- 
ing improvements  to  the  municipal  water- 
works system  at  $30,986.  The  work  includes 
27,000  ft.  of  10  in.  wood  pipe  line,  pumping 
tation,  electrical  apparatus,  pole  line  and  large 
shallow  well,  turbine  pumps  and  single  phase 
motors.  Fuller-Coult  Co.,  Chemical  Bldg., 
St.  Louis,  Mo.,  are  Engineers.  Bids  were 
opened  Dec.  4. 

Maryland. 

Merrill-Ruckgaber  Co.,  50  Church  St.,  New 
York  City,  at  $463,000,  submitted  the  lowest 
bid  to  the  City  Council  of  Cumberland,  Md., 
for  the  construction  of  a  waterworks  system, 
including  about  8  miles  of  36  in.  wood  stave 
pipe,  filter  plant,  distribution  reservoir,  con- 
crete dam  in  Bedford  County,  Pa.,  and  24  and 
30  in.  connecting  mains  in  Cumberland.  James 
H.  Fuertes,  140  Nassau  St.,  New  York  City, 
is  Consulting  Engineer. 

Massachusetts. 

The  Town  Board  of  Peabody,  Mass.,  has 
petitioned  the  Legislature  for  permission  to 
extend  its  water  system  by  taking  water 
from  Fish  Brook,  Boston  Brook  and  Ips- 
wich River. 

Michigan. 

It  is  reported  the  citizens  of  Farmington, 
Mich.,  at  a  recent  election  voted  the  issu- 
ance of  bonds  to  the  amount  of  $15,000  for  the 
installation  of  a  waterworks  system. 

Minnesota. 

The  citizens  of  Glenwood,  Minn.,  at  a 
recent  election  voted  the  issuance  of  bonds 
to  the  amount  of  $15,000  for  the  purpose  of 
securing  more  springs  for  water  supply  and 
to  extend  water  mains. 

Missouri. 

®A  contract  has  been  awarded  to  the  Amer- 
ican Water  Softener  Co.  for  mechanical  filter 
for  the  waterworks  plant  at  Shelbina,  Mo.,  at 
$3,802.  Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.,  are  Engineers. 

Nebraska. 

The  Village  Board  of  Shelby,  Nebr..  has 
rejected  all  bids  received  for  the  purchase  of 
the  waterworks  bonds.  The  Board  has  de- 
cided to  hold  the  bonds  until  next  spring. 

Nevada. 

Plans  and  specifications  are  in  progress  for 
new  water  works  and  water  works  improve- 
ments for  Winnemucca.  Nev.  A  valuation  of 
the  privately  owned  water  and  lighting  plant 
is  now  being  made.  Burns  &  McDonnell, 
Scarritt  Bldg..  Kansas  City.  Mo.,  are  Engi- 
neers. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


40 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  24. 


New  York. 

®The  Board  of  Contract  &  Supply  of  Al- 
bany, N.  Y.,  has  awarded  the  contract  to  the 
General  Electric  Works  of  Schnectady,  N.  Y., 
for  furnishing  generators  for  the  water  bu- 
reau at  $3,891. 

Preliminary  plans  have  been  made  for  the 
construction  of  a  waterworks  system  in  the 
city  of  Wellsville,  N.  Y.,  at  an  estimated  cost 
of  $200,000.  _  The  work  will  include  storage 
reservoir,  nine  line,  filter  plant,  distribution 
system  and  fire  hydrants.  The  water  supply 
will  be  secured  from  mountain  streams.  C.  C. 
Hopkins  of  Rochester,  N.  Y.,  is  Engineer. 

North  Carolina. 

The  city  of  Charlotte,  N.  C,  has  purchased 
from  C.  O.  Brown  and  wife  a  tract  of  87.08 
acres  of  land  which  will  be  utilized  as  the 
site  of  the  new  reservoir  to  the  city  water- 
works. The  land  is  4Mi  miles  from  the  city 
beyond  Chadwick-Hoskins  village.  The  reser- 
voir intended  to  be  built  is  part  of  the  ex- 
tension of  the  municipal  water  system  to 
the  Catawba  River.  It  will  hold  approxi- 
mately 35,000,000  gals. 

North  Dakota. 

The  citizens  of  Hankinson,  N.  Dak.,  at  a 
recent  meeting  decided  to  take  steps  looking 
to  the  creation  of  a  better  water  supply  and 
the  maintenance  of  better  fire  protection. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Dec.  23, 
by  A.  B.  Lea,  Director  of  Public  Service, 
Cleveland,  O.,  for  furnishing  additions  and 
changes  to  the  floor  and  balconies  in  the 
enginehouse  at  the  Kirtland  Pumping  Sta- 
tion of  the  City  Water  Department  of  Cleve- 
land.   I.  O.  Hoffman  is  Secretary. 

•J*Bids  will  be  received  until  noon,  Jan.  8, 
by  Village  Clerk  F.  H.  Shoaff,  Euclid,  O., 
for  the  necessary  labor  and  material  for  the 
improvement  of  Canterbury  Ave.,  from  the 
north  line  of  Euclid  Ave.  to  the  south  line 
of  the  New  York  Central  &  St.  Louis  R.  R., 
by  constructing  a  6-in.  water  main  therein. 
F.  A.  Pease  Engineering  Co.,  Williamson 
Bldg.,  Cleveland,  O.,  are  Engineers. 

•JVBids  will  be  received  until  noon,  Jan. 
8,  by  F.  H.  Shoaff,  Village  Clerk,  Euclid,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  improvement  of  Vineland  road, 
from  the  north  line  of  Euclid  Ave.  to  a  point 
1,651.5  ft.  northerly  therefrom,  by  construct- 
ing an  8-in.  water  main  therein.  F.  A.  Pease 
Engineering  Co.,  Williamson  Bldg.,  Cleve- 
land, O.,  Engineers. 

^•Bids  will  be  received  until  noon,  Jan.  8, 
by  F.  H.  Shoaff,  Village  Clerk,  Euclid,  O.,  for 
furnishing  the  necessary  labor  and  material 
for  the  improvement  of  Rollin  St.,  from  the 
north  line  of  Euclid  Ave.  to  the  north  end 
of  the  St.  Plans  and  specifications  are  on 
file  with  the  Clerk  and  F.  A.  Pease  Engi- 
neering Co.,  Williamson  Bldg.,  Cleveland,  O. 

•J«Bids  will  be  received  until  noon,  Jan.  8, 
by  F.  H.  Shoaff,  Village  Clerk,  Euclid,  O., 
for  the  necessary  labor  and  material  for  the 
improvement  of  Clarewood  St.,  from  the 
north  line  of  Euclid  Ave.  to  the  south  line 
of  the  New  York  Central  &  St.  Louis  R.  R., 
by  constructing  a  6-in.  water  main  therein. 
Plans  and  specifications  arc  on  file  with  the 
Clerk  or  F.  A.  Pease  Engineering  Co.,  Wil- 
liamson Bldg.,  Cleveland,  O. 

•{•Bids  will  be  received  until  noon,  Tan.  8, 
by  F.  H.  Shoaff,  Clerk,  Village  Euclid,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  improvement  of  Lake  Road, 
from  center  line  of  Gardner  Road  to  the  cast 
line  of  the  village.  Plans  and  specifications 
are  on  file  with  the  Clerk  or  F.  A.  Pease  En- 
gineering Co.,  931  Williamson  Bldg.,  Cleve- 
land, O. 

Geo.  W.  Bish,  City  Auditor,  Dayton.  O.. 
will  sell  bonds  Dec.  19  in  the  sum  of  $31,500 
for  the  purpose  of  providing  a  fund  for  the 
improvement  and  extension  of  the  water- 
works system  of  the  city. 

The  Director  of  Public  Service  of  Youngs- 
town,  ( >  .  has  been  directed  by  the  City  Coun- 
cil to  purchase  land  in  Milton  Township  for 
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the  purpose  of  establishing  a  reservoir  to 
supply  water  to  the  city. 

Supt.  George  Cotter  of  the  Waterworks 
Department,  Springfield,  O.,  has  practically 
completed  plans  and  figures  for  the  proposed 
enlargement  of  the  facilities  of  the  water- 
works. The  plans  will  call  for  the  enlarge- 
ment of  the  filtration  bed  and  secure  a  much 
larger  volume  of  water,  and  additional  mains. 

Oklahoma. 

The  citizens  of  McAlester,  Okla.,  will  soon 
be  asked  to  vote  upon  the  issuance  of  bonds 
in  the  sum  of  $45,000  for  the  construction  of 
another  8-in.  pipe  line  from  reservoir  to 
Gaines  Creek  to  furnish  additional  water  sup- 
ply. 

The  Western  Wells  Co.,  of  Kiowa,  Kans., 
has  given  $5,000  bond  to  the  city  of  Okla- 
homa, Okla.,  in  connection  with  its  propo- 
sition to  supply  5,000,000  gals,  of  water  daily 
at  $0.02  per  1,000  gals.,  for  a  period  of  18 
months,  at  the  expiration  of  which  the  city 
may  purchase  the  plant  at  $50,000.  Vincent 
G.  Shinkle,  former  superintendent  of  the 
city's  waterworks  plant,  with  others,  has  sub- 
mitted a  proposition  to  the  Board  of  City 
Commissioners  for  the  furnishing  of  a  perma- 
nent water  supply  at  a  cost  of  $300,000.  The 
plans  call  for  the  building  of  a  water  gallery 
10  ft.  wide  and  3,000  ft.  in  length,  and  for 
taking  the  underground  flow  of  water  from 
the  lower  sand  by  means  of  a  brick  filter. 

An  election  was  held  in  Hobart,  Okla.,  on 
Dec.  5,  for  the  purpose  of  determining  the 
best  method  of  securing  a  permanent  water 
supply.  Three  propositions  were  considered, 
shallow  wells,  deep  wells  and  a  reservoir. 

Oregon. 

The  City  Council  of  Redmond,  Ore.,  is 
considering  the  building  of  a  gravity  water 
system.  Engineers  have  given  estimates  cov- 
ering the  project,  which  will  entail  an  out- 
lay of  about  $29,000.  Water  will  be  taken 
from  Deschutes  River  and  stored  in  a  reser- 
voir about  three  miles  from  the  city.  Bonds 
have  been  issued  to  the  amount  of  $27,000  for 
the  work. 

Following  bids  were  received  Nov.  24  at 
Gladstone,  Ore.,  for  the  construction  of  a 
waterworks  system  and  pumping  plant,  for 
which  Louis  C.  Kelsey,  Selling  Bldg.,  Port- 
land, Ore.,  is  Engineer:  Ambrose  &  Gordon, 
Portland,  $18,933;  Jeffrev  &  Bufton,  Portland, 
$19,905;  Montague  &  O'Reilley  Co.,  Portland, 
$21,201;  Jas.  Kennedy  Construction  Co.,  Port- 
land, $23,557;  H.  E.  Deering,  Portland,  $32,- 
122.  The  itemized  bid  of  Ambrose  &  Gordon 
is  as  follows :  Excavating,  earth,  per  cu.  yd., 
$0.80 ;  solid  rock,  per  cu.  yd.,  $4.50.  Excavat- 
ing and  backfilling,  earth,  per  cu.  yd.,  45c ; 
gravel  and  boulders,  per  cu.  yd.,  $2 ;  solid  rock, 
per  cu  yd.,  $2.50.  Wire-wound  wooden  stave 
pipe,  per  lin.  ft.,  4  in.  200  ft.  head,  23c ;  6  in. 
200  ft.  head,  31c ;  8  in.  200  ft.  head,  38c ;  8  in. 
250  ft.  head,  42c;  10  in.  100  ft.  head,  40c;  10 
in.  150  ft.  head,  46c;  10  in.  200  ft.  head,  52c; 
10  in.  250  ft.  head,  55c;  special  castings,  per  lb., 
5c;  hydrants,  each,  $35.  Valves,  each,  4  in., 
$10;  6  in,  $16,50:  8  in.,  $24.50;  10  in.  $35.50; 
valve  boxes,  each,  $4.75 ;  air  valve,  $30 ;  fi  in. 
sewer  pipe,  per  lin.  ft.,  3flc ;  pump  house,  $250; 
well,  $615;  reservoir,  $1,500. 

Pennsylvania. 

The  Pennsylvania  State  Water  Supply 
Commission  has  approved  the  application  of 
the  Londonderry  Water  Co.,  capital  stock 
$30,000,  for  the  supply  of  water  to  the  public 
of  Palmyra,  Lebanon  County.  The  Commis- 
sion also  disapproved  the  application  of  the 
Manhcim  Water  Supply  Co.,  of  Lancaster 
County. 

The  Borough  of  Ambridge,  Pa.,  is  asking 
bids  on  the  erection  of  a  municipal  water- 
works which  will  consist  of  a  pumping  sta- 
tion, reservoir  and  filtration  plant.  The  reser- 
voir will  be  constructed  of  concrete,  to  have 
a  capacity  of  1.000,000  gals.,  although  it  is 
possible  that  steel  tanks  having  a  capacity  of 
50,000  gals   cull  m.iv  be  built 

South  Carolina. 

®Thc  City  Council  of  Columbia,  .->.  C,  has 
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awarded  the  contract  to  the  Columbia  Con- 
crete Co.  for  the  construction  of  six  blocks 
of  water  mains  and  six  blocks  of  sewerage 
mains  at  a  cost  of  approximately  $5,300.  The 
improvements  are  to  be  made  in  the  western 
and  southeastern  sections  of  the  city. 

South  Dakota. 

•f«Bids  will  be  received  until  8  p.  m.,  Dec. 
18,  by  M.  T.  Woods,  City  Auditor,  Mobridge, 
S.  D.,  it  is  reported,  for  the  construction  of  a 
6-in.  pipe  connecting  the  main  to  the  power 

house. 

A  special  election  was  held  in  Hartford,  S. 
Dak.,  on  Dec.  12  for  the  purpose  of  voting 
on  the  proposition  to  issue  bonds  in  the  sum 
of  $3,000  for  the  sinking  of  a  well  to  be  used 
in  connection  with  a  municipal  waterworks 
system. 

The  preliminary  plans  for  the  water  and 
sewer  system  at  Bowdle,  S.  Dak.,  have  been 
prepared.  The  estimated  cost  of  the  im- 
provements is  $13,600,  which  will  supply  every 
part  of  the  city  inside  the  fire  limits  with 
water. 

Plans  have  been  prepared  by  Engineer  W.  G. 
Potter,  205  Citizens  Bank  Bldg.,  Aberdeen, 
S.  Dak.,  for  the  construction  of  a  reinforced 
concrete  reservoir  and  complete  sewage  puri- 
fication plant  for  Aberdeen.  The  work  in- 
cludes reservoir  of  1,200,000  gals.,  with  2  stage 
centrifugal  pumps,  purification  plant,  sedimen- 
tation tanks,  sprinkling  filters  and  settling 
tanks,  two  miles  of  force  mains  and  possibly 
new  pumps.  The  water  supply  will  be  se- 
cured from  artesian  well.  The  contract  for 
furnishing  materials  will  be  let  in  February. 

Tennessee. 

®The  City  Council  of  Clarksville,  Tenn.,  has 
awarded  the  contract  for  the  construction  of 
reinforced  concrete  sedimentation  basins, 
clearing  water  reservoirs,  etc.,  to  the  Claren- 
don Construction  Co.,  of  Wilmington,  N.  C, 
for  $20,198.  Bids  received  on  the  same  day, 
Dec.  4,  for  filter  equipment,  low  service  pumps 
and  stack,  contract  not  yet  awarded.  Bids  on 
boilers  were  rejected  and  new  bids  will  be 
called  for,  date  not  yet  determined.  Daubney 
H.  Maury,  Peoria,  111.,  is  Consulting  Engineer. 
C.  E.  Chappell,  Resident  Engineer. 

Texas. 

•J«Bids  are  being  asked  by  J.  A.  Herring, 
Madisonville,  Texas.,  for  furnishing  machin- 
ery and  boring  an  artesian  well  in  the  town 
of  Madisonville. 

®The  City  Council  of  Cuero,  Tex.,  has 
awarded  the  contract  for  the  sinking  of  a 
new  well  to  J.  W.  Brown  of  Nixon,  Tex.,  at 
$2  for  the  first  1,000  ft,  and  $3  for  each  ad- 
ditional foot.  The  well  will  be  9%  ins.  in 
size  at  completion. 

The  citizens  of  Ladonia,  Tex.,  have  sub- 
scribed $2,000  to  supplement  the  waterworks 
fund  for  the  purpose  of  continuing  the  well 
from  a  depth  of  1,935  ft.,  to  the  Trinity  sand, 
or  3,000  ft. 

It  is  reported  the  citizens  of  Cleburne,  Tex., 
on  Nov.  30  voted  the  issuance  of  lxmds  to 
the  amount  of  $178,000  for  the  purpose  of 
purchasing  and  maintaining  the  waterworks 
system. 

The  City  Commission  of  Dallas,  Tex.,  is 
planning  to  increase  the  city's  water  supply 
by  not  less  than  2,000,000  gals,  per  day. 

The  city  of  Decatur,  Tex.,  has  taken  over 
the  management  of  the  waterworks  plant  ot 
that  city,  owned  by  Judge  Cooper  of  Fort 
Worth,  Tex.,  pending  a  bond  election  for 
the  purpose  of  issuing  bonds  for  the  pur- 
chase of  the  property  by  the  city. 

According  to  Water  Commissioner  Nclnis 
of  Dallas,  Tex.,  bids  will  be  asked  soon  on 
the  construction  of  a  dam  on  Elm  Fork  of 
IhcTrinity  River,  about  a  mile  north  of  Car- 
rollton.  The  specifications  will  provide  for 
gravel  to  be  furnished  by  the  citv  or  to  be 
supplied  bv  the  contractor.  This  dam  will 
hold  600,000,000  gals  of  water 

Washington. 

4«Pids  will  be  received  until  10  a.  m,  Dec. 
19.  bv  Herbert  T.  Condon.  Bursar,  University 
of   Washington.   Seattle,   Wash.,  for  a  steel 
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water  tank  to  be  erected  on  the  campus  at  the 
approximate  location  of  the  "Block  House" 
at  the  rear  of  the  Forestry  Bldg.  Capacity, 
100,000  gals. ;  tank  to  be  of  the  general  type 
of  the  tank  erected  by  the  City  of  Seattle  at 
Magnolia  Bluff.  Height  to  bottom  from 
street  level,  175  ft.  Contractor  to  supply  con- 
crete foundations,  10-in.  cast-iron  inlet  pipe, 
shut-off  valve,  clean-cut  valve,  tell-tale,  tank 
top,  balcony,  ladder,  expansion  joint,  and  to 
supply  all  labor  and  material,  to  furnish  and 
to  install  two  gate  valves  and  to  make  the 
connections  to  the  12-in.  wooden  mains  now  in 
place  under  tank  location,  paint  with  red  lead 
and  oil  and  two  coats  selected  color  paint,  and 
to  leave  tank  in  working  order.  All  material 
and  workmanship  to  be  approved  by  a  rep- 
resentative of  the  University.  Contractors  will 
furnish  their  own  specifications  and  plans. 

®Balfour,  Guthrie  Co.,  Central  Bldg.,  Seat- 
tle, Wash.,  have  been  awarded  the  contract 


fo!r  materials  on  the  Woodworth  water 
project  at  Prince  Rupert,  B.  C,  for  $03,111. 

A  movement  is  on  foot  in  South  Bend, 
Wash.,  and  the  city  of  Raymond  to  bond  the 
two  cities  for  5  per  cent  of  assessed  valuation 
to  secure  the  construction  of  a  joint  water- 
works system. 

Bids  received  by  the  Board  of  Public 
Works  of  Seattle,  Wash.,  for  furnishing  20,- 
000  ft.  of  hose  for  the  fire  department  have 
been  returned  to  the  bidders  unopened,  and 
the  specifications  referred  to  Supt.  of  Public 
Utilities  Valentine  and  Supt.  of  Water  Young 
for  revision. 

Wisconsin. 

©The  W.  L.  Thorne  Co,  Platteville,  Wis., 
has  been  awarded  the  contract  by  the  Helvetia 
Milk  Condensing  Co.  for  the  drilling  of  two 
wells  at  New  Glarus,  Wis. 

The  village  of  Fox  Lake,  Wis,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 


the  amount  of  $20,000  for  the  installation  of 
a  waterworks  system. 

The  city  of  Appleton,  Wis.,  on  Dec.  1  pur- 
chased the  waterworks  plant  of  the  Appleton 
Waterworks  Co.  for  a  consideration  of  $255,- 
000. 

Wyoming. 

•J*Bids  will  be  received  until  Jan.  1  by  Town 
Clerk,  Cowlye,  Wyo,  it  is  reported,  for  the 
installation  of  a  complete  water  works  sys- 
tem. 

Plans  and  specifications  are  in  progress  now 
for  new  water  supply  and  waterworks  im- 
provements for  Cody,  Wyo,  estimated  to  cost 
$15,000.  Burns  &  McDonnell,  Scarritt  Bldg, 
Kansas  City,  Mo,  are  Engineers. 

Canada. 

City  Engineer  F.  W.  W.  Doane  of  Halifax, 
N.  S,  is  preparing  plans  for  the  construction 
of  a  reservoir  to  cost  approximately  $85,000. 


SEWERAGE   AND    GARBAGE  DISPOSAL 


Arkansas. 

Supt.  H.  Levinson  has  completed  plans  and 
specifications  for  the  sewer  district  between 
Wright  Ave,  and  23d  St,  and  from  Cross  to 
High,  in  the  city  of  Little  Rock,  Ark. 

California. 

•J«Bids  will  be  received  until  8  p.  m,  Dec. 
18,  by  Board  of  Trustees,  Burlingame,  Cal, 
for  the  construction  of  sewers  in  a  number  of 
streets.    J.  R.  Murphy  is  Clerk. 

The  citizens  of  Reedley,  Cal,  are  agitating 
the  installation  of  a  sewerage  system  and  wa- 
terworks. 

The  citizens  of  Santa  Maria,  Cal,  have 
voted  bonds  to  the  amount  of  $75,000  for  the 
construction  of  a  sewer  system  and  sewer 
farm,  the  latter  to  be  established  some  miles 
from  the  city. 

Formal  action  has  been  taken  by  the  City 
Council  of  Oakland,  Cal,  to  start  the  work 
of  sewering  sanitary  districts  Nos.  1,  2,  3  and 
4,  under  the  Vrooman  act.  A  resolution  has 
been  passed  directing  City  Engineer  P.  Brown 
to  prepare  plans  and  specifications  for  the 
sewering  of  the  district.  The  city  has  appro- 
priated $100,000  to  assist  in  the  work. 

Property  owners  of  Venice,  Cal,  have  ap- 
pealed to  the  City  Trustees  to  call  a  special 
election  and  vote  bonds  for  the  purpose  of 
carrying  the  outfall  pipe  an  additional  1,000 
ft.  into  the  sea  at  the  foot  of  Center  St.  The 
City  Engineer  has  been  asked  to  furnish  esti- 
mates of  the  cost. 

The  citizens  of  Long  Beach,  Cal,  at  a  re- 
cent election,  voted  against  the  issuance  of 
bonds  in  the  sum  of  $350,000  for  the  purpose 
of  re-building  and  enlarging  the  sewer  sys- 
tem. 

Connecticut. 

*J*Bids  are  being  received,  it  is  reported, 
by  the  Board  of  Contract  &  Supply,  Hartford, 
Conn,  for  the  construction  of  sewers  in  Al- 
bany Ave.  and  Scarborough  St.  There  is  to 
be  2,000  ft.  in  Albany  Ave.  and  3,000  ft.  in 
Scarborough  St. 

Florida. 

Consulting  Engineer  Alex.  H.  Twombly,  111 
Broadway,  New  York  City,  has  been  engaged 
by  the  city  of  Tampa,  Fla,  to  survey  the  city 
and  furnish  estimates  of  the  cost  of  construct- 
ing a  sewer  system.  Bonds  to  the  amount  of 
$2,000,000  for  the  improvement  will  be  voted 
upon. 

Georgia. 

4*Bids  will  be  received  until  3  p.  m,  Dec. 
20,  by  Mayor  and  City  Council,  Unadilla,  Ga, 
for  the  construction  of  a  complete  sanitary 
sewerage  system,  about  5  miles ;  IV2  miles  of 
6  and  8-in.  water  main  with  appurtenances, 
brick  building,  reinforced  concrete  reservoir, 
80-hp.  boiler,  pumping  engine  and  air  lift 
installation.    Contract  will  be  let  to  one  con- 


tractor as  a  whole.  Detailed  specifications 
and  plans  can  be  secured  at  Mayor's  office, 
Unadilla,  Ga.  Specifications  covering  material 
and  work  will  be  furnished  by  engineer  on  re- 
quest. J.  B.  McCrary  Co,  Atlanta,  Ga,  are 
Engineers. 

Illinois. 

•f*Bids  will  be  received  until  4:30  p.  m, 
Dec.  20,  by  City  Clerk,  Normal,  111,  for  the 
construction  of  sewers  in  Cherry  St.  Mel- 
luish  &  Broyhill,  Bloomington,  111,  are  Engi- 
neers. 

•J»Bids  will  be  received  until  Mar.  1,  by 
town  of  Mattoon,  111.,  according  to  reports, 
for  the  construction  of  vitrified  pipe  sewers, 
estimated  to  cost  $19,500.  C.  L.  James,  Mat- 
toon,  111,  is  Engineer. 

©The  Board  of  Local  Improvements  of 
Springfield,  111,  has  awarded  the  contract  for 
the  construction  of  a  sewer  on  Matheny  Ave, 
and  13th  St,  to  H.  Nelch  &  Son,  at  the  fol- 
lowing figures :  $.59  per  ft,  for  18-in.  sewer, 
$.33  for  12-in.  inlets  and  $22  for  manholes. 
The  sewer  is  to  be  laid  between  12th  and  13th 
Sts,  on  Matheny  Ave,  and  between  Matheny 
Ave.  and  Phillips  Ave,  on  13th  St. 

©Bids  were  opened  Dec.  1,  as  noted  in  our 
last  issue,  by  the  Board  of  Local  Improve- 
ments of  Glen  Ellyn,  111,  for  the  construction 
of  approximately  20  miles  of  sewers  and  a 
concrete  filter  plant,  the  contract  being  award- 
ed to  the  Marquette  Construction  Co,  186 
W.  Washington  St,  Chicago,  111,  at  the  fol- 
lowing bid.  The  Aetna  Engineering  Bureau, 
17  N.  La  Salle  St,  Chicago,  111,  is  in  charge 
of  the  work  for  the  village  of  Glen  Ellyn : 
In  Place. 

7,700  lin.  ft.    6-in.  tile,  av.  cut    9.8  ft...    $  0.30 
70,000  lin.  ft.    8-in.  tile,  av.  cut    9.8  ft...  .73 
7,300  lin.  ft.  10-in.  tile,  av.  cut  11.2  ft...  .82 
12,000  lin.  ft.  12-in.  tile,  av.  cut  11.5  ft...  .90 
800  lin.  ft.  15-in.  tile,  av.  cut    7.0  ft...  1.30 
3,100  lin.  ft.  18-in.  tile,  av.  cut    4.5  ft...  1.50 
3,500  lin.  ft.  24-in.  brick  S.  R,  av.  cut 

11  8  ft  3  30 

1,600  lin.'  ft.  27-in.  brick  D.  R,  av.  cut 

12.6  ft   3.10 

3,200  lin.  ft.  30-in.  brick  D.  R,  av.  cut 

8.7  ft   3.50 

310  standard  manholes    30.00 

17  drop  manholes    40.00 

|   

Total   $117,076 

Filter  System. 

400  cu.  yds.  rubble  masonry   $  4.50 

20  sq.  yds.  rubble  paving   3.50 

1,000  cu.  yds.  crushed  granite,  6  ins.  to  2 

ins   3.85 

300  cu.  yds.  crushed  granite,  2  ins.  to  1 

in   3.50 

120  cu.  yds.  crushed  granite,  1  in.  to  % 

in   4.30 

120  cu.  yds.  crushed  granite,  %  in.  to  Ys 

in   4.3C 

200  cu.  yds.  crushed  granite,  Vs  in.  to 

1/25  in   4.30 

4  10-in.  alternating  syphons   1.00 

260  lin.  ft.  12-in.  notched  half  tile   1.00 

1,200  lin.  ft.    6-in.  notched  half  tile  50 

140  lin.  ft.  10-in.  tile   100 

50  lin.  ft.  12-in.  tile   1.00 

300  lin.  ft.  18-in.  tile   1.00 

2  M.  ft.  B.M.  yellow  pine  lumber   50.00 

500  cu.  yds.  excavation  in  filter  system  1.00 


500  cu.  yds.  1-3-6  concrete  in  filter  sys- 
tem   <-°0 

1  wrought  iron   screen  in  place  for 

settling  tank   100.00 

4  12-in.  sluice  gates  and  standards..  100.00 

Total  for  filter  $  15,012 

Total  for  sewer  and  filter  system  $132,088 

Alternate  for  crushed  granite  in  filter  beds: 
1,000  cu.  yds.  crushed  limestone,  6  ins.  to 

2  ins   $  3.50 

300  cu.  yds.  crushed  limestone,  2  ins.  to 

1  in   2.50 

120  cu.  yds.  crushed  limestone,  1  in.  to 

%  in   2.50 

120  cu.  yds.  crushed  limestone,  %  in.  to 

%  in   2.50 

200  cu.  yds.  clean  torpedo  sand,  %  in. 

to  1/25  in   3.00 

Total    $54.50 

City  Engineer  Main  of  Rockford,  111,  is 
completing  plans  for  a  $40,000  sewer  for  the 
North  End,  which  will  be  laid  in  Auburn  St., 
from  the  river  west  to  Rockton  Ave.,  a  dis- 
tance of  one  and  one-third  miles.  It  will  be 
36-ins.  in  diameter  at  the  outlet  and  24-ins. 
in  diameter  at  Rockton  Ave.  Work  will 
probably  be  started  in  the  spring. 

An  election  was  held  in  the  city  of  St. 
Charles,  111.,  on  Dec.  7,  for  the  purpose  of 
voting  on  the  proposition  to  install  a  sewer 
system  at  an  estimated  cost  of  $80,000.  Plans 
and  specifications  for  the  improvement  have 
been  drawn. 

Iowa. 

^•Bids  will  be  received  until  1:15  p.  m, 
Dec.  18,  by  G.  Gittinger,  City  Clerk,  Chari- 
ton, la,  for  the  construction  of  a  sewer.  A 
certified  check  for  $300  must  be  filed  with 
each  bid. 

®C.  B.  McNamara  &  Co,  of  Dubuque,  la, 
have  been  awarded  the  contract  by  the  City 
Council  of  that  city  for  the  construction  of  a 
sanitary  sewer  in  Kaufman  Ave,  including 
2,020  lin.  ft.  of  8-in.  tile  pipe  and  8  manholes 
at  59  cts.  for  pipe  and  $30  each  for  manholes. 
Bids  were  opened  Dec.  7. 

Kentucky. 

©The  Sewer  Commissioners  of  Louisville, 
Ky,  have  awarded  the  contract  for  the  con- 
struction of  the  32d  St.  sewer,  which  will  ex- 
tend from  32d  and  Dumesnil  to  Woodland 
and  Virginia  Aves,  and  from  32d  St.  to  Beech 
St.,  a  distance  of  about  2,305  ft,  to  Henry 
Bickel  &  Co,  at  about  $30,000. 

The  Board  of  Sewer  Commissioners,  Louis- 
ville, Ky,  who  had  charge  of  expending  the 
$4,000,000  raised  by  a  bond  issue  for  the  estab- 
lishment of  a  sewer  system,  has  made  a  re- 
port that  the  work  of  providing  the  trunk  sys- 
tem is  practically  completed  at  an  expenditure 
of  $3,807,067.  The  commissioners  urge  that 
125  miles  of  lateral  sewers  be  built  next  at 
a  cost  of  $2,500,000.  This  will  make  the  sew- 
er system  of  the  city  complete. 


indicates  work  now  open  for  bids.    ©  indicates  a  contract  let  recently. 


42 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  24. 


Maryland. 
•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
20,  by  Board  of  Awards,  Baltimore,  Md.,  for 
the  construction  of  sanitary  lateral  sewers 
and  for  building  storm  water  drains.  Ap- 
proximate quantities  for  lateral  sewers  are 
34,000  lin.  ft.  of  vitrified  pipe  sewer,  8  to  24 
ins.  in  diam. ;  1,800  lin.  ft.  brick  and  concrete 
or  vitrified  pipe  sewer,  27  ins.  in  diam. ;  31,- 
500  lin.  ft.  house  connections.  Approximate 
quantities  necessary  for  storm  water  drains 
are  210  lin.  ft.  69x36-in.  rectangular  drain ; 
6,850  lin.  ft.  of  48  to  3G-in.  circular  drain ; 
16,100  lin.  ft.  24-15-in.  circular  drain;  8,500 
lin.  ft.  inlet  connections ;  320  inlets  and  140 
manholes.  Plans  and  specifications  may  be 
obtained  at  office  of  Calvin  W.  Hendrick,  chf. 
engr.,  sewerage  commission,  904  American 
bldg. 

Plans  and  specifications  for  additional  sew- 
erage contracts,  the  expenditures  for  which 
will  aggregate  $350,000,  have  been  prepared  by 
Chief  Engineer  Calvin  W.  Hendricks  of .  the 
Sewerage  Commission  of  Baltimore,  Md.  One 
of  the  contracts  will  be  for  a  continuation  of 
the  big  high-level  intercepter  and  will  be  laid 
in  the  following  streets:  Center  St.,  from 
Cathedral  St.  to  Park  Ave.;  Park 
Ave.,  from  Center  St.  to  Mulberry  St.;  Mul- 
berry St.,  from  Park  Ave.  to  Greene  St. ; 
Greene  St.,  from  Mulberry  St.  to  Saratoga 
St. ;  thence  to  Myrtle  Ave.  A  subsequent  con- 
tract will  provide  for  continuing  the  sewer 
into  the  northwestern  section  of  the  city.  An- 
other contract  now  to  be  awarded  is  for  car- 
rying the  sanitary  sewers  already  constructed 
in  North  and  Northeast  Baltimore  into  the 
buildings.  The  pipes  will  be  extended  to  the 
inside  of  the  house  wall. 

Massachusetts. 


of  a  special  improvement  district  to  include 
Ninth  alley  to  23d  St. 

The  new  municipal  water  works,  sewerage 
system  and  sewage  disposal  works  for  Miles 
City,  Mont.,  were  recently  completed.  The  im- 
provements cost  $230,000,  and  were  accepted  by 
the  city  on  Dec.  1.  Burns  &  McDonnell,  Scar- 
ritt  Bldg.,  Kansas  City,  Mo.,  are  engineers. 

Nebraska. 

®Meeker  &  Dobson  of  Lincoln,  Nebr.,  have 
been  awarded  the  contract  by  the  City  Council 
of  Superior,  Nebr.,  for  the  construction  of  a 
sewer  system.  Van  Werth  &  Cooke  of  Kan- 
sas City,  Mo.,  have  the  contract  for  the  engi- 
neering work. 

An  election  was  held  in  the  village  of  Ger- 
ing,  Nebr.,  on  Dec.  12  for  the  purpose  of 
voting  on  the  issuance  of  bonds  in  the  sum 
of  $4,200  for  the  construction  of  a  main  sew- 
er system,  for  which  plans,  specifications  and 
estimates  have  been  prepared  by  Engineer 
Adna  Dobson.    W.  E.  Morse  is  Village  Clerk. 

The  City  Council  of  Beatrice,  Nebr.,-  has 
created  Sewer  District  No.  19,  including 
blocks  82  and  83  and  bounded  by  Market  St., 
on  the  north,  11th  St.,  on  the  west,  Bell  St., 
on  the  south  and  13th  St.,  on  the  east ;  also 
District  No.  20,  including  lots  4,  5,  6,  10,_  11 
and  12  in  block  16  of  Smith  Bros,  addition, 
bounded  by  11th  St.,  on  the  west,  Lincoln  St. 
on  the  south,  12th  St.,  on  the  east  and  by  the 
north  line  of  lots  4  and  10  in  Block  16  on  the 
north. 

New  York. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
20,  by  Maurice  E.  Connolly,  president  of  the 
borough  of  Queens,  New  York  city,  for  the 
construction  of  sewerage  improvements  under 
eight  contracts,  the  largest  being  contract  3,  as 
follows  :    For  the  construction  of  sewer  and 


Ohio. 

•{•Bids  will  be  received  until  noon,  Dec.  28, 
by  Director  of  Public  Service,  Fostoria,  O., 
for  the  construction  of  sewers  in  Sewer  Dis- 
trict No.  1.    J.  Yant  is  Clerk  of  the  Director. 

•{•Bids  will  be  received  until  noon,  Dec.  1, 
by  Director  of  Public  Service,  J.  J.  Wenner, 
Clerk,  Cincinnati,  O.,  for  the  construction  of 
main  and  lateral  sewers  and  drains,  with  their 
appurtenances,  in  Knox  St.,  from  right  of 
way  west  of  Blaine  road  to  a  point  600 
ft.  east  of  Blaine  road  and  right  of  way 
from  existing  sewers,  32.50  ft.  south  of  Knox 
St.,  to  Knox  St.  Plans,  specifications  and 
blank  proposals  can  be  obtained  at  the  office 
of  the  Chief  Engineer  of  the  Department  of 
Public  Service. 

®Thos.  P.  Strack,  Goodall  Bldg.,  Cincinnati, 
O.,  has  been  awarded  the  contract  by  the  di- 
rector of  public  service,  Cincinnati,  for  the 
construction  of  relief  sewers  in  Linwood  Ave., 
Observatory  Road,  including  5%-ft.  brick  sew- 
ers, for  $14,174.  Bids  were  opened  Nov. TO.— 

Arthur  C.  Freeman,  consulting  engineer, 
343-5  Arcade  Bldg.,  Norfolk,  Va.,  is  preparing 
plans  for  a  sewer  system  for  Lochhaven,  a 
residential  suburb  of  Norfolk,  Va.  The  sys- 
tem will  cover  about  four  and  one-half  miles 
of  various  sizes.  Bids  for  one  section  are  to 
be  asked  immediately. 

Emmet  C.  Brumbaugh,  City  Auditor  of  Can- 
ton, O.,  will  sell  bonds  Dec.  26  to  the  amount 
of  $4,000  for  the  construction  of  a  sanitary 
sewer  in  Harrison  Ave.,  from  Navarre  St., 
to  South  St. 

Plans  are  being  prepared  by  City  Engineer 
Phil  Weber  of  Canton,  O..  for  a  continuation 
of  the  Liberty  St.,  storm  sewer  from  10th  St., 
to  Lawrence  Ave. 


Following  bids  were  opened  Dec.  5  by  Com- 
missioner Rourke  of  the  Public  Works  De- 
partment, Boston,  Mass.,  for  the  contract  for 
the  disposal  of  Boston  garbage :  The  Boston 
Development  &  Sanitary  Co.,  Boston,  $1,443,- 
738;  Jeremiah  P.  O'Riorden  of  Charlestown, 
$2,832,000,  and  Daniel  P.  Sullivan,  Boston. 
$219,900,  for  the  first  year,  with  an  annual  in- 
crease of  2V2  per  cent  for  the  10  years.  An 
investigation  will  be  made  as  to  what  it  would 
cost  the  city  to  lease  a  site  for  a  disposal 
plant  on  Spectacle  Island,  after  which  the 
contract  will  be  awarded. 

Michigan. 

City  Fngineer  H.  A.  Johnston  of  Kalama- 
zoo, Mich.,  estimates  the  cost  of  putting  in 
additional  sewer  proposed  at  $60,000,  and  the 
installing  of  water  connections  with  them  at 
$60,000. 

Minnesota. 

The  City  Council  of  Stillwater,  Minn.,  has 
passed  a  resolution  providing  for  conducting 
an  extensive  sanitary  sewer  on  South  Second 
St.  Its  construction  will  make  necessary  the 
building  of  an  outlet  to  the  St.  Croix,  costing 
about  $12,000  to  the  city. 

Missouri. 

•{•Bids  will  be  received  until  noon.  Dec.  15, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  the  construction  of  sewers  in  Linden- 
wood  sewer  district  No.  1  under  Letting  No. 
10393.  The  work  will  include  the  following 
materials:  1,350  ft.  of  24-in.  inside  diameter 
pipe  sewer,  831  ft.  of  21-in.  inside  diameter 
sewer,  2,736  ft.  of  18-in.  inside  diameter 
sewer,  1,442  ft.  of 
sewer,  6,186  ft.  of 
sewer,  415  ft.  of 


pipe 
pipe 
pipe 
pipe 
I'M"' 


15-in.  inside  diameter 
12-in.  inside  diameter 
6-iu.   inside  diameter 


With  sewer  inlets  catch  basins, 
manholes  and  appurtenances.  Deposit  required 
$701     W.  T.  Findlv  is  Secv.  of  ihe  Board 

®The  Hoard  of  Public  Works  of  Si.  Joseph. 
Mo.,  has  awarded  contract!  for  the  construc- 
tion of  sewers  as  follows:  John  Marnell.  sew 
er  in  districts  48,  60  and  96;  I)  B,  Kelley,  a 
sewrr  in  district  104,  and  the  Skilbred  Con- 
struction Co.,  a  sewer  in  district  101. 

Montana. 


The  City  Council  of  Great  Palls.  Mont.,  has 
passed  an  ordinance  providing  for  the  creation 

•{•  indicates  work  now  open  for  bids 


appurtenances  in  Troutman  St.  from  Brooklyn 
from  the  borough  line  to  Metropolitan  Ave. 
and  in  Metropolitan  Ave.  from  Troutman  St. 
to  Starr  St.  in  the  second  ward.  The  engi- 
neer's estimate  of  the  quantities  is  as  follows: 
335  lin.  ft.  of  3-ft.  concrete  sewer,  1,458  lin.  ft. 
of  5-ft.  6-in.  reinforced  concrete  sewer,  60  lin. 
ft.  12-in.  vitrified  salt  glazed  culvert  pipe,  20 
lin.  ft.  10-in.  vitrified  salt  glazed  culvert  pipe. 
600  lin.  ft.  6-in.  vitrified  salt  glazed  sewer  pipe 
for  house  connections,  9  manholes  complete,  2' 
receiving  basins  complete,  1  double  receiving 
basin  complete,  1  cleaning  shaft,  1  junction 
chamber  complete,  2,000  ft.  B.  M.  timber  for 
foundation,  25,000  ft.  B.  M.  timber  for  bracing 
and  sheet  piling.  The  time  allowed  for  com- 
pleting the  above  work  will  be  120  working 
davs.  The  amount  of  security  required  will  be 
$9,000. 

The  Common  Council  of  Binghamton,  N. 
Y.,  upon  the  recommendation  of  City  Engi- 
neer John  A.  Giles,  accepted  the  route  of  the 
proposed  trunk  sewer  from  Downsville 
through  Lcstcrshire.  The  engineer  has  sub- 
mitted an  estimate  of  the  cost  of  the  improve- 
ment. 

The  State  Health  Department  has  granted 
the  city  of  Binghamton,  N.  Y.,  permit  to 
empty  a  proposed  sewer  on  Florence  St.,  into 
the  Susquehanna  river.  The  city  engineer  has 
prepared  plans  and  specifications  for  the  work. 

The  Board  of  Estimates  &•  Apportionment 
of  Rochester,  N.  Y.,  has  purchased  a  site  for 
a  sewage  disposal  plant.  The  property  lies 
along  the  lake  shore  in  Trondcquoit  near  Dur- 
and-Eastman  park  and  consists  of  237  acres. 

The  Common  Council  of  Oswego,  N.  Y.. 
has  called  a  special  election  for  Dec.  19,  for 
the  purpose  of  deciding  whi  ther  $190,000  shall 
be  expended,  throiiRll  an  issue  of  bonds,  in 
building  trunk  sewers  on  each  side  of  the 
river. 

City  Engineer  Lamb  of  Watervliet,  N.  Y.r 
has  estimated  the  cost  of  the  proposed  sewer 
on  Kinhlh  St.,  to  connect  with  Third  Ave.  at 

$2,noo, 

North  Carolina. 

The  city  of  Wilmington,  N.  ('.,  it  is  report- 
ed,  lias  declared   at   an  end  all  negotiations 

for  the  contemplated  purchase  of  the  sewerage 
system  of  the  Wilmington  Sewerage  Co.,  in 
thai  '  iiy. 


Oregon. 

®The  City  Council  of  Salem,  Ore.,  has  ac- 
cepted the  bid  of  Gordon  &  Ambrose  for  the 
construction  of  lateral  sewer  districts  Nos. 
2,  3  and  4. 

A  set  of  new  specifications  has  been  pre- 
sented to  the  City  Council  of  Salem,  Ore.,  for 
sewer  pipe.  They  cover  the  entire  process  of 
manufacture  of  concrete  sewer  pipe  by  the 
dry  process  and  also  provide  for  an  inspector 
to  be  selected  by  the  city  and  paid  by  the 
manufacturer. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon,  Dec.  14. 
by  Department  of  Public  Works,  Bureau  of 
Highways,  232  City  Hall,  Philadelphia,  for 
the  removal  and  disposal  of  kitchen  garbage, 
dead  animals,  etc.,  during  the  year  of  1912. 
M.  L.  Cooke  is  Director. 

®The  Board  of  Contract  and  Supply  of 
Pittsburg,  Pa.,  has  awarded  the  contract  for 
the  improvement  of  Belle  Ave.,  to  Golden  & 
Allen  at  the  following  figures:  With  granite 
construction,  $7,379;  concrete,  $6,564.  The 
Board  also  awarded  the  contract  for  grading, 
sewering,  etc..  Excelsior  Ave.,  to  the  Corliss 
Construction  Co.,  at  $7,554  with  granite  con- 
struction, and  $6,066  with  concrete. 

©Following  bids  were  recently  received  by 
Ira  F.  Brant,  Clerk  of  City  Council,  Ligonier, 
Pa.,  for  the  instalaltion  of  a  sewerage  system 
and  sewage  disposal  plant:  Disposal  plant, 
using  centrifugal  pumps — Raker-Owen*  Con- 
st ruction  Co.,  Johnstown,  Pa.,  $20,648;  Wm. 
Jones.  Carnegie,  Pa.,  $17,146;  Julian  M.  Sol- 
omon,  Jr.,  Pittsburgh.  Pa.,  $15,985;  using  ejec- 
tor system  Baker-Owen  Construction  Co., 
$21,742;  Wm.  Jones,  $16,882  (awarded  con- 
tract) ;  Julian  M.  Solomon,  Jr..  $17,617.  Total 

of  bids,  sewerage  system  and  disposal  plant. 

using  pumps  Baker-Owen  Construction  Co., 
$57,472;  Wm.  Jones,  $56,886;  Julian  M.  Solo- 
mon, Jr  .  $51,261.  Total  of  bids  using  ejector 
system — Baker-Owen  Construction  Co.,  $58,- 
571;  Win.  Jones,  $56,572;  lulian  M.  Solomon. 
Jr..  $55,925. 

••lb,  nepartmcnl  of  Public  Works  of  Phil- 
adelphia. Pa .  has  awarded  the  following  sew- 
rr contracts:  New  sewer,  limiting  Park  Ave. 
from  6th  to  P1I1  St'.  John  L.  BuckiUS,  for  $10,- 
000;  new  sewer.  Luzerne  St..  from  10|h  St. 


(•>  indicates  a  contract  Set  recently. 
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to  Old  York  road,  to  John  L.  Buckius,  for 
$5,000;  Cobb's  Creek  intercepting  sewer,  ex- 
tension in  Cobb's  Creek  Park,  from  Thomas 
St.  to  Baltimore  Ave.  to  David  Peoples,  for 
$30,000;  57th  St.  extension  from  present  ter- 
minus north  of  Lebanon  Ave.  to  Susquehanna 
Ave.,  to  Ryan  &  Kelly,  for  $10,000;  Frankford 
intercepting  sewer  extension  to  Torresdale 
Ave.,  to  Donato  Delice,  for  $40,000;  Penny- 
pack  Creek  intercepting  sewer  extension  in 
Race  road  from  Mill  St.  to  Frankford  Ave. 
and  in  Frankford  Av.,  from  Race  road  to 
Ashburner  St.,  to  John  McMenemy,  for  $30,- 
000;  Rock  Run  sewer  extension,  in  6th  St., 
from  Fisher's  Ave.  to  Brookdale  St.,  and  in 
Brookdale  St.,  between  6th  and  7th  Sts.,  to 
David  Peoples,  for  $30,000.  There  were  47 
branch  sewer  awards  in  various  sections  of 
the  city  to  the  value  of  $200,000. 

®The  City  Council  of  Erie,  Pa.,  has  award- 
ed the  contract  for  the  construction  of  a  9-in. 
lateral  tile  house  sewer  in  Sassafras  St..  from 
Short  St.,  southwardly  110  ft.,  to  F.  G.  Die- 
fendorf,  at  $1.25  per  ft,  for  9-in.  pipe  and 
the  laying,  $.60  for  6-in.  pipe,  $1.50  for  the 
Y  and  T  branch,  and  $45  for  manholes. 

Mayor  H.  S.  Arthur  of  McKeesport,  Pa., 
and  Consulting  Engineer  Leo  Hudson,  have 


submitted  the  plans  for  the  proposed  new 
sewer  system  for  McKeesport  to  the  State 
Health  Department  for  approval.  Construc- 
tion work  will  be  started  immediately  upon 
the  approval  of  the  plans. 

South  Dakota. 

The  preliminary  plans  for  the  water  and 
sewer  system  at  Bowdle,  S.  Dak.,  have  been 
drawn.  The  estimated  cost  of  the  improve- 
ments is  $13,000,  which  will  supply  every  part 
of  the  city  inside  the  fire  limits  with  water. 

Texas. 

•{•Bids  will  be  received  until  10  a.  m.,  Jan. 
2,  by  P.  A.  Gorman,  Commissioner  of  Streets, 
Sewers  and  Public  Improvements,  Waco,  Tex- 
as, for  furnishing  all  materials,  tools  and  la- 
bor the  construction  of  sanitary  sewer  lines 
including  the  following  approximate  quanti- 
ties: 2,900  lin.  ft.  of  15-in.  vit.  clay  pipe;  12,- 
000  ft.  of  12-in.  vit.  clay  pipe;  10,000  ft._  of 
10-in.  and  6,000  ft.  of  8-in.  vitrified  clay  pipe* 
108  lin.  ft.  of  15-in.  cast  iron  sewer  pipe  and 
96  lin.  ft.  of  12-in.  cast  iron  sewer  pipe. 
Stephen  Turner  is  City  Engineer.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 


Washington. 

•f«Bids  will  be  received  until  10  a.  m.,  Dec. 
18,  by  J.  C.  Brooker,  City  Clerk,  North  Yak- 
ima, Wash.,  for  the  construction  of  a  system 
of  sewerage  to  be  known  as  the  Main  Storm 
Sewers. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  sewers  in  E.  54th  St.  et  al.,  to 
Nelson  &  Carlson  for  $14,326. 

Bids  have  been  asked  by  the  Board  of  Pub- 
lic Works  of  Seattle,  Wash.,  for  steel  and 
cast  iron  which,  will  enter  into  the  construc- 
tion of  the  refuse  destructor  No.  2.  About 
58,000  lbs.  of  cast  iron  and  23,000  lbs.  of 
steel  are  specified.  The  estimated  cost  is 
$3,200. 

Plans  and  the  preliminary  assessment  rol! 
for  the  Union  Park  trunk  sewer  for  surface 
and  sanitary  drainage,  city  of  Spokane,  Wash., 
have  been  completed  and  submitted  to  the 
City  Council.  The  improvement  is  estimated 
to  cost  $315,000. 

Canada. 

The  city  engineer  of  Vancouver,  B.  C,  esti- 
mates that  it  will  require  $7,000,000  to  finish 
the  city's  improvement  work,  which  includes 
sewers,  street  improvements  and  water  plant. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Arkansas. 

•{•Bids  will  be  received  until  noon,  Jan.  19, 
by  D.  Ward  Dunlap,  Secretary  of  the  Board 
of  Improvement,  Clarksville,  Ark.,  for  neces- 
sary labor  and  material  for  constructing  an 
electric  light  system.  1 — For  furnishing  all 
material  and  labor  for  removing  and  resets 
ting  and  connecting  complete  two  fire  tube 
boilers  now  in  an  old  setting  in  Clarksville, 
certified  check  $100.  2 — For  furnishing  all 
material  and  labor  and  constructing  a  power 
house,  pump  house,  engine,  dynamo  and 
pump  foundations,  certified  check  for  $100. 
3 — For  furnishing  all  materials  and  labor,  ex- 
cept such  transformers,  wire  and  poles  as 
are  now  on  streets  and  suitable  for  use,  cer- 
tified check  $100.  4— For  furnishing  and 
erecting  engines,  generators  and  switchboards, 
certified  check  for  $100.  5 — For  furnishing 
all  necessary  material  and  labor  for  con- 
structing the  entire  system,  certified  check 
$800.  Plans  and  specifications  are  on  file 
with  D.  W.  Dunlap,  Winters  &  Dove,  Fort 
Smith,  Ark.,  Treadway  Electric  Co.,  Little 
Rock,  Ark.,  J.  R.  Bloom,  Pine  Bluff,  Ark., 
and  at  the  office  of  W.  N.  Cladson,  Engineer, 
Fayetteville,  Ark. 

Bids  will  be  received  until  10  a.  m.,  Dec. 
28,  by  Joint  Board  of  Supervisors,  Winne- 
bago and  Kossuth  Counties,  la.,  at  the  court 
house,  Forest  City,  la.,  for  the  following: 
For  5,500  ft.  24-in.,  4,200  ft.  22-in..  1,600  ft. 
20-in,  3.800  ft.  15-in.,  5,200  ft.  14-in.,  5,600  ft. 
12-in.,  1,738  ft.  10-in.,  7,341  ft.  8-in.,  307  ft. 
7-in.,  and  4,064  ft.  of  6-in.  tile  drains.  C.  K. 
N.  Nelson,  Forest  City,  la.,  is  Auditor  of 
Winnebago  County. 

Connecticut. 

•J«Bids  will  be  received  until  Dec.  18,  by 
Board  of  Contract  &  Supply,  Hartford,  Conn., 
for  furnishing  between  1,000  and  3,000  ft.  of 
fire  hose. 

District  of  Columbia. 

•J«Bids  will  be  received  until  2  p.  m.,  Dec. 
18,  by  District  Commissioners,  Washington, 
D.  C,  for  heating,  ventilating  and  electric 
generating  installation  in  James  Ormond  Wil- 
son, Normal  School  Building  No.  162,  located 
at  the  southwest  corner  of  11th  and  Harvard 
Sts.,  Washington,  D.  C. 

^•Bids  will  be  received  until  Dec.  14  by  Maj. 
W.  L.  Simpson,  Assistant  Purchasing  Officer, 
Isthmian  Canal  Commission,  24  State  St.,  New 
York  City,  for  furnishing  under  C.  Z.  Req. 
5518,  miscellaneous  supplies,  including  double 
shackles,  lugs,  cranks,  chain  wheels,  steel  wire, 


railroad  supplies,  black  pipe,  pipe  rivets,  pipe 
carriers,  detector  bars,  rod  guides,  rail  clips, 
bar  studs,  tie  plates,  chain  wheels,  channel 
pins,  elevator  bolts,  pin  scales,  screw  jaws, 
reamers,  drilling  machines,  track  relays,  switch 
boxes,  etc. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec. 
18,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing  the 
necessary  labor  and  material  for  the  installa- 
tion complete  of  electric  lighting  system  in 
James  Ormand  Wilson  School  Building  No. 
162,  located  at  the  southwest  corner  of  11th 
and  Harvard  Sts.  N.  W.,  Washington,  D.  C. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Jan.  6,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for.  furnishing  under 
Canal  Circular  666,  miscellaneous  material  for 
rack  railway  and  miter  gates,  including  track 
bonds,  flexible  and  solid  conduit,  junction 
boxes  and  conduit  fittings,  steel  splice  bars, 
brass  pins,  sheet  asbestos  pads,  etc. 

•J-Bids  will  be  received  until  Dec.  20,  by 
Maj.  F.  C.  Boggs,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  Washington,  D. 
C,  for  furnishing  under  Canal  Circular  665D, 
tapped  nuts,  steel  spring  cotters,  manila  rope, 
cotton  canvas  and  dry  vermillion. 

•J*Bids  will  be  received  until  Dec.  16,  by 
Chief  Signal  Officer,  War  Department,  Wash- 
ington, D.  C,  for  furnishing  the  following 
under  proposal  562:  5,000  ft.  of  antenna  wire, 
5,000  ft.  single  bridle  wire,  5  miles  galvanized 
steel  wire,  150  miles  of  galvanized  iron  wire, 
20,000  ft.  house  wire,  46,000  ft.  outside  dis- 
tributing wire,  25,000  ft.  of  hard  drawn  bare 
copper  wire  and  30,000  ft.  pothead  wire. 

•J*Bids  will  be  received  until  noon,  Dec.  14, 
by  Secretary  Treasury  Department,  Washing- 
ton, D.  C.,  for  furnishing  and  delivering  or 
furnishing,  delivering  and  erecting  anew  ma- 
rine type  water  tube  boiler  for  the  U.  S. 
Revenue  Cutter  "Hudson." 

Georgia. 

®The  contract  for  the  moving  of  houses  on 
Marietta  St.  from  the  bridge  over  the  West- 
ern &  Atlantic  R.  R.  to  the  City  Limits  to 
permit  the  widening  of  the  thoroughfare  has 
been  awarded  by  the  Street  Committee,  Atlan- 
ta, Ga.,  to  Pirn  &  Barmore,  Atlanta,  Ga.  Bids 
were  opened  Dec.  1.  R.  M.  Clayton  is  Chief 
of  Construction. 

Hawaii. 

®The  Sound  Construction  &  Engineering 
Co.,  Lawman  Bldg.,  Seattle,  Wash.,  has  been 
awarded  a  contract  at  $130,728  by  the  Bureau 


of  Yards  and  Docks,  U.  S.  Navy  Department, 

for  the  construction  of  the  storehouse  and  ad- 
ministration buildings  at  Pearl  Harbor, 
Hawaii. 

Kentucky. 

®The  Ohio  River  Contract  Co.,  Evansville, 
Ind.,  has  been  awarded  the  contract  at  $1,036,- 
473  for  constructing  Lock  and  Dam  No.  41  in 
the  Ohio  River  for  the  U.  S.  Government. 
Bids  for  this  work  were  opened  Oct.  14,  and 
the  itemized  bids  were  given  in  our  issue  of 
Oct.  25. 

Louisiana. 
•{•Bids  will  be  received  until  11  a.  m.,  Dec. 

20,  by  Lt.  Col.  Lansing  H.  Baach,  U.  S.  Engi- 
neer, 325  Custom  house,  New  Orleans,  La., 
for  furnishing  and  delivering  stone  at  ,St. 
Martinville,  La.,  for  Keystone  Lock  Bayou 
Teche,  La. 

Maryland. 
•{•Bids  will  be  received  until  3  p.  m.,  Jan. 
16,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Frostburg,  Md. 
The  structure  is  one  story,  basement  and  un- 
finished attic  of  approximately  3,100  sq.  ft. 
ground  area;  fireproof  construction,  except 
roof;  brick  facing  with  stone,  marble  and  ter- 
ra cotta  trim  and  cornice;  tile  and  copper 
roof. 

Massachusetts. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 

21,  by  the  Park  Department,  Boston,  Mass., 
for  building  seam  face  granite  walls  and  stair- 
way in  bears'  dens  at  Franklin  Park. 

Bids  were  opened  Dec.  2  by  the  Fire  Com- 
missioner, Boston,  Mass.,  for  constructing  a 
wharf  and  pier  for  fire  boat,  Lawler  Bros., 
16  City  Sq.,  Charlestown.  Mass..  at  $10,219 
being  the  low  bidders.  The  work  includes 
pile  driving  and  wharf  building. 

New  Jersey. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
30,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  steel  roof  trusses,  purline. 
braces,  etc.,  at  the  U.  S.  Naval  Magazines. 
Iona  Island,  N.  Y.,  and  Lake  Denmark,  N.  J. 

New  York. 
•{•Bids  will  be  received  until  Dec.  15.  by 
General   M.   Gray  Zalinski,   Depot  Quarter- 
master,  Army   Bldg.,   New   York   City,  for 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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furnishing  under  Schedule  No.  267,  one  water 
tube  steam  boiler. 

®The  T.  A.  Gillespie  Co,  50  Church  St., 
New  York  City,  has  been  awarded  Barge 
Canal  Contract  10-A  at  $106,738.  This  con- 
tract calls  for  work  on  Section  1  of  the  Os- 
wego Canal,  such  as  completing  the  canal  and 
raising  the  dam  at  Fulton.  Bids  were  opened 
Dec.  5. 

Ohio. 

•f*Bids  will  be  received  until  noon,  Dec.  23. 
by  A.  B.  Lea,  Director  of  Public  Service, 
Cleveland,  O,  for  the  furnishing,  lighting,  ex- 
tinguishing and  maintaining  gas  street  light- 
ing. I.  O.  Hoffman  is  Secretary  of  the  Di- 
rectors. 

Oklahoma. 

•J«Bids  will  be  received  until  10  a.  m,  Dec. 
29,  by  Capt.  D.  L.  Stone,  Constructing  Quar- 
termaster, Fort  Sill,  Okla,  for  furnishing  and 
installing  window  and  door  screns  in  approx- 
imately 37  buildings  in  the  new  artillery 
post  of  Fort  Sill,  Okla. 

Plans  and  specifications  are  in  progress 
for  new  municipal  lighting  plant  for  Ponca 
City,  Okla.,  for  which  $30,000  bonds  were 
voted.  Burns  &  McDonnell,  Scarritt  Bldg, 
Kansas  City,  Mo,  are  Engineers. 

Oregon. 

®The  U.  S.  War  Department  has  awarded 
a  contract  to  Johnson  &  Anderson,  Portland, 
Ore,  at  $200,686,  for  the  construction  of  a  re- 
ceiving wharf  and  the  north  jetty  at  the  mouth 
of  the  Siuslaw  River.  About  150,000  tons  of 
rock  will  be  required  for  the  jetty.  The  con- 
tract is  to  be  finished  in  37  months.  The  ex- 
pense is  to  be  borne  by  the  Port  of  Siuslaw 
and  the  Government. 

South  Carolina. 

^•Bids  will  be  received  until  3  p.  m,  Jan. 
19,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  a  one-story  and  basement  building  of  ap- 
proximately 3,750  sq.  ft.  ground  area,  brick 
faced  with  stone  and  terra  cotta  trimming  for 
the  U.  S.  Post  Office  at  Orangeburg,  S.  C. 

Texas. 

•{•Bids  will  be  received  until  2  p.  m,  Dec. 
18,  for  the  erection  and  completion  of  a  brick 
and  stone  store  and  office  building  for  the 
estate  of  Joseph  S.  Clark,  San  Saba,  Texas. 
W.  R.  Smith,  San  Saba,  Texas,  is  Architect. 

•{•Bids  will  be  received  until  Jan.  5,  by 
Board  of  Prison  Commissioners,  Ben.  E.  Ca- 
bell, Chairman,  Iluntsville,  Texas,  for  elec- 
trical machinery  for  shops  and  power  plant  at 
Iluntsville,  J.  A.  Palmer  is  Secy,  of  the  Board. 

•{•liids  will  be  received  until  noon,  Dec.  30, 
by  Maj.  E.  I.  Brown,  U.  S.  Engineer,  Trust 
Company  Bldg,  Galveston,  Texas,  for  repair- 
ing northeast  jetty  at  the  mouth  of  Brazos 
River,  Texas. 

•{■Bids  will  be  received  until  11  a.  m,  Dec. 
18,  by  Lieut.  G.  V.  S.  Quackenbush,  Con- 
structing Quartermaster,  Fort  Bliss,  Texas, 
for  construction  of  four  cavalry  stables. 

•{•Bids  will  be  received  until  3  p.  m,  Dec. 
14,  by  County  Judge  of  Lee  County,  Giddings, 
Texas,  for  the  remodeling  and  repairing  of 
the  Lee  County  Court  house.  Plans  and  speci- 
fications are  on  file  with  C.  II.  Page  &  Bro, 
Austin,  Texas,  Architect. 

Virginia. 

QBidfl  were  received  Nov.  29  by  the  city  of 
Richmond,  Va,  C.  E.  Boiling,  City  Engineer, 
for  Constructing  a  bulkhead  wharf,  the  con- 
tract being  awarded  to  II.  M.  Allport  Si  Son, 
Richmond,  Va,  at  $23,999. 

Washington. 

•{•Hills  will  be  received  until  .'!  p.  m,  Jan. 
1,  by  James  Knox  Taylor,  Supervising  Archi 
I  nasury    Department,    Washington,  I) 
(',  for  the  installation  of  an  auloin.it ic  lc  in 
peratUft  control  system  in  the  United  States 

Postofficc  nl  Bellingham,  Wash. 

•{•liids  will  be  received  until  3  p.  m,  Jan. 


18,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  of  a  brick  faced 
building  of  approximately  10,750  sq.  ft.  ground 
area,  two  stories  and  basement  of  nonfireproof 
construction  including  plumbing,  heating  ap- 
paratus, gas  piping,  electric  conduits  and  wir- 
ing and  interior  lighting  fixtures  for  the  U. 
S.  Post  Office  and  Court  House  at  Walla 
Walla,  Wash. 

Wisconsin. 

•{•Bids  will  be  received  until  10:30  a.  m, 
Dec.  16,  by  Department  of  Public  Works, 
Milwaukee,  Wis,  for  lighting  certain  streets 
in  the  city  of  Milwaukee,  with  60-candle  pow- 
er incandescent  street  gasoline  lamps  of  cylin- 
drical boulevard  pattern  for  a  period  of  5 
years  commencing  on  the  date  of  the  award 
of  the  contract.  Edgar  Kuemmel  is  Deputy 
Commissioner. 

®MacDonald  &  Lewis,  Black  River  Falls, 
Wis,  have  been  awarded  a  contract  for  con- 
structing a  coffer  dam  and  retaining  wall  at 
Black  River  Falls.  The  contract  amounts  to 
about  $25,000  and  includes  the  construction  ®f 
a  reinforced  concrete  retaining  wall,  contain- 
ing 4,000  cu.  yds.  of  concrete. 

Bids  were  opened  Dec.  1,  by  the  city  of 
Marinette  for  construction  of  a  municipal 
dock.  Greiling  Bros,  Green  Bay,  at  $4,356, 
and  Capt.  James  Larson,  at  $4,861  and  $4,898, 
were  the  only  bidders. 

Wyoming. 
•{•Bids  will  be  received  until  3 :30  p.  m,  Dec. 
22,  by  Capt.  F.  S.  Armstrong,  Constructing 
Quartermaster,  Fort  D.  A.  Russell,  Wyo,  for 
furnishing  and  installing  an  electric  elevator. 
Canada. 

The  Park  Commissioners  of  Vancouver,  B. 
C,  will  probably  let  contracts  about  Jan.  1  for 
the  construction  of  a  reinforced  concrete  sta- 
dium to  cost  about  $275,000.  Heath  &  Gore, 
National  Realty  Co,  Tacoma,  Wash,  are  the 
architects,  and  The  Brown  Co,  Bailey  Bldg, 
Seattle,  Wash,  are  the  engineers. 
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SEWER. 

Waco,  Tex,  Dec.  4,  1911. 
Sealed    bids,    endorsed    "Proposals  for 
Sewer  Construction,"  addressed  to  P.  A. 
Gorman,  Comr.  of  Streets,  Sewers,  and 
Public  Improvements,  will  be  received  at 
the  office  of  the  City  Secretary,   to  be 
opened  at  10  o'clock  a.  m,  January  2, 
1912,  at  the  City  Hall,  Waco,  Texas,  by 
the  Mayor  and  City  Commissioners,  for 
furnishing  all  materials,  tools,  and  labor 
for  constructing  sanitary  sewer  lines  of 
the  following  approximate  lengths: 
2,900  lin.  ft.  of  15-in.  vitrified  clay  sani- 
tary sewer  pipe. 
12,000  lin.  ft.  of  12-in.  vitrified  clay  sani- 
tary sewer  pipe. 
10,000  lin.  ft.  of  10-in.  vitrified  clay  sani- 
tary sewer  pipe. 
6,000  lin.  ft.  of    8-ln.  vitrified  clay  sani- 
tary sewer  pipe. 
108  lin.  ft.  of  15-In.  cast  iron  sewer  pipe. 
96  lin.  ft.  of  12-in.  cast  iron  sewer  pipe. 
Together  with  all  Ys,  Ts,  curves,  and  all 
other  specials  as  may  be  necessary.  ? 

Work  to  be  done  according  to  plans, 
profiles  and  specifications  on  file  In  the 
City  Knglneer's  office,  copies  of  which 
may  bo  secured  by  making  a  deposit  of 
($.".. 00)  five  dollars. 

A  certified  check  for  five  per  cent  of  tha 
cost  of  the  work,  payable  I,,  (1,,.  .May,,,  or 
the  City  of  Waco,  must  accompany  each 
proposal  before  bid  will  be  considered. 
Certified  chock  will  be  forfeited  to  the 
City  of  Waco,  Tex,  upon  failure  to  fllo 
bond  satisfactory  to  the  Mayor  and  City 
I 'oiiiinlHsloneiH  and  sign  contracts  within 
ten  (10)  days  after  awarding  the  contract. 

'flic  HkIH  to  reject  any  and  all  proposals 
Ih  hereby  reserved  by  (lie  Mayor  and  ('lt\ 
('oiiinilHMloliers  of  the  City  of  Waco,  Tex. 


DEPARTMENT  OF  THE  INTERIOR 
°f  Porto  Ric°.  Bureau  of  Public  Works, 
Office  of  the  Superintendent,  San  Juan, 
P;  November  22,  1911.  The  Bureau 
pf  Public  Works  of  theDepartment  of  the 
interior  of  Porto  Rico  will  receive  at  the 
Office  of  the  Superintendent,  at  San  Juan, 
P.  R,  of  one  steel  riveted  through  truss 
highway  bridge  span,  135'  %"  long  be- 
tween centers  of  pins  for  the  Rio  Espiritu 
near  tne  town  of  Rio  Grande,  until 
10:00  a.  m,  January  15th,  1912,  when  they 
will  be  publicly  opened  and  read. 

Instructions  to  bidders,  description  of 
the  work  and  specifications  will  be  fur- 
nished to  bidders  on  application  to  the 
Bureau  of  Public  Works,  San  Juan  P  R 
or  to  the  Bureau  of  Insular  Affairs, 
Washington,  D.  C. 

„T,h?,  riSflt  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Commissioner  of  the 
Interior. 

T.  WARREN  ALLEN, 
Superintendent  of  Public  Works. 


DEPARTMENT  OF  THE  INTERIOR 
°fPorto  Rico>  Bureau  of  Public  Works, 
Office  of  the  Superintendent,  San  Juan, 
P.  R,  November  22,  1911.  The  Bureau  of 
Public  Works  of  the  Department  of  the 
Interior  of  Porto  Rico  will  receive  at  the 
office  of  the  Superintendent,  at  San  Juan, 
P.  R,  sealed  bids  and  plans  for  the  fur- 
nishing on  a  dock  at  San  Juan,  P.  R  of 
one  steel  riveted  pony  truss  highway 
bridge,  108'  11%"  span,  for  the  Rio  Grande 
near  the  town  of  Rio  Grande,  until  10:00 
a.  m,  January  15th,  1912,  when  they  will 
be  publicly  opened  and  read. 

Instructions  to  Bidders,  description  of 
work  and  specifications  will  be  furnished 
to  bidders  on  application  to  the  Bureau 
of  Public  Works,  San  Juan,  P.  R,  or  to 
the  Bureau  of  Insular  Affairs,  Washing- 
ton, D.  C. 

„T??,riSht  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Commissioner  of  the 
Interior. 

T.  WARREN  ALLEN, 
Superintendent  of  Public  Works. 


DITCH  WORK. 

NOTICE  TO  CONTRACTORS. 
Pursuant  to  order  of  the  Board  of  Su- 
pervisors of  Jasper  County,  Iowa,  acting 
for  Skunk  River  Drainage  District  No.  5, 
of  said  county,  sealed  bids  will  be  re- 
ceived by  the  undersigned  for  said  Board 
up  to  12  o'clock  noon  on  Wednesday,  De- 
cember 20,  1911,  and  not  later,  for  the 
construction  of  said  Skunk  River  Ditch, 
in  accordance  with  plans,  profiles  and 
specifications  thereof  now  on  file  in  my 
office. 

Said  work  consists  of  cutting  a  con- 
tinuous new  channel  for  said  South  Skunk 
River.  The  proposed  new  channel  to  be 
about  110,318  feet  long,  30  ft.  wide  on 
the  bottom,  with  side  slopes  of  %  to  1, 
and  an  average  depth  of  about  11  feet 
with  a  maximum  depth  of  about  16  feet, 
and  estimated  to  have  about  1,500,000  cu. 
yds.  of  excavation. 

This  work  is  divided  into  two  sections 
of  about  equal  length,  and  may  be  let 
either  as  a  whole  or  by  sections. 

Work  must  begin  on  said  ditch  on  or 
before  April  1,  1912,  and  must  be  com- 
pleted on  or  before  January  1,  1914. 

All  bids  must  be  made  on  approved 
blank  form  which  win  be  furnished  by  H. 
S.  Rayburn,  County  Auditor,  or  W.  F. 
Byers,  Engineer,  Newton,  Iowa. 

Bids  will  be  opened  at  1:30  o'clock  p.  m. 
on  said  Dec.  20,  1911,  at  the  office  of  said 
Board,  Newton,  Iowa,  and  work  will  be 
let  on  said  date,  but  the  right  to  reject 
any  or  all  bids  Is  expressly  reserved. 

H.  S.  RAYBURN, 
County  Auditor. 


Mac  Lean  Daily  Reports 

The  only  systematic  method  for  reporting 
CANADIAN  BUILDING  and  ENGINEERING 
projects  ironi  their  inception  to  completion. 
AsU  us  lor  Kales  and  Specimen  Reports. 
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-\-  indicates  work  now  open  (or  bids.    <•'  indicates  a  contract  let  recently. 
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The  past  week  has  been 
particularly  dull  as  regards 
The  Doings    the  letting  of  large  railroad 
of  the        construction  contracts 
■r^,    ,  About  the    only  construc- 

weeK.        tjon    work    0f    any  size 

which  has  been  let  during 
the  past  few  days,  is  the  contract  for  con- 
structing the  Lewistown,  Mont. -Mocassin  line 
for  the  Great  Northern  R.  R.  The  Sims- 
Carey  Co.,  St.  Paul,  Minn.,  secured  this  con- 
tract. Recent  reports  indicate  that  Montana 
is  to  have  quite  a  bit  of  railroad  work  next 
year.  Some  reports  go  so  far  as  to  state  that 
the  Hill  interests  are  planning  the  construc- 
tion of  as  much  as  1,000  miles  of  new  line 
in  this  state.  While  this  report  is  open  to 
much  doubt,  it  is  quite  probable  that  a  con- 
siderable amount  of  work  will  be  undertaken 
in  Montana  for  the  Hill  lines.  In  addition 
it  is  stated  that  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  has  completed  plans  for  46  miles 
of  railroad  through  the  Judith  Basin,  near 
Lewistown,  Mont.,  and  will  award  construc- 
tion contracts  early  in  the  spring.  The  Butte, 
Anaconda  &  Pacific  Ry.  is  also  planning  the 
construction  of  a  16-mile  extension  from 
Browns  to  the  Georgetown  Mining 'Districts, 
and  will  let  contracts  some  time  this  coming 
spring.  Late  reports  from  New  England  also 
indicate  that  that  section  of  the  country  will 
next  year  have  more  railroad  construction 
work  than  it  has  had  during  the  past  10  years. 
Announcement  has  been  made  that  the  Grand 
Trunk  Ry.  purposes  to  start  work  in  the 
early  spring  on  its  71-mile  line  from  Palmer, 
Mass.,  to  Providence,  R.  I.,  and  on  its  50- 
mile  line  from  Windsor,  Vt,  to  Brattle- 
boro,  Vt.  This  starting  of  construction  work 
by  the  Grand  Trunk  will  also  probably  mean 
that  the  Boston  &  Maine  R.  R.,  will  begin 
work  on  several  expensive  short  lines  in  New 
Hampshire  and  Vermont. 

The  chief  item  of  interest  in  the  way  of 
irrigation  work  is  the  report  that  the  Bruneau 
irrigation  project  in  Idaho  has  been  financed 
in  the  east,  and  that  construction  work  will 
be  started  in  the  spring.  This  project  calls 
for  the  reclamation  of  some  600,000  acres 
at  a  cost  of  from  $22,000,000  to  $24,000,000. 
The  tract  starts  at  a  point  six  miles  west  of 
Buhl  and  reaches  the  Bruneau  River,  65  miles 
west.  Buhl  is  the  nearest  town  to  the  project 
and  will  be  the  headquarters  for  the  construc- 
tion work.  It  is  planned  to  convey  water  to 
the  Bruneau  tract  in  a  canal,  carrying  6,000 
second  feet,_  that  will  be  80  miles  in  length 
and  lined  with  concrete  the  entire  distance  to 
minimize  friction  and  prevent  seepage.  The 
water  will  be  taken  out  at  the  Milner  dam. 
Another  dam,  designed  to  provide  reservoir 
capacity  of  2,000,000  or  more  acre  feet  of  wa- 
ter, is  to  be  built  at  American  Falls. 

In  the  way  of  drainage  work  the  principal 
contracts  of  the  past  few  days  appeared  to  be 
the  ones  for  Drainage  District  No.  9  of 
Pemiscot  county,  Mo.,  and  for  County  Ditch 
No.  31  of  Kandyohi  county,  Minn.  The  first 
named  work  was  awarded  to  S.  P.  Reynolds, 
Caruthersville,  Mo.,  at  about  $60,000,  while 
the  second  work  was  awarded  as  follows : 
590,969  cu.  yds.  open  work  to  O.  B.  Olson  and 
Chas.  Sutcliff,  1618  4th  Ave.  S.,  Minneapolis, 
Minn.,  at  $44,066;  39,817  cu.  yds.  open  work 
to  P.  J.  Haley,  Willmar,  Minn.,  at  $5,973;  all 
tile  to  Henry  Welzein,  Dows,  la.,  at  $21,500: 

Bids  on  a  large  private  improvement  con- 
tract were  opened  recently  by  the  Upland 
Limited  Co.  of  Victoria,  B.  C.  This  con- 
tract called  for  the  construction  of  pavements, 
sidewalks,  sewers  and  watermains  for  a  resi- 
dence district.  H.  Chase  &  Co.,  Seattle,  Wash., 


at  about  $300,000,  was  the  low  bidder  on  the 
work. 

Two  good  sized  bridge  jobs  have  come 
up  for  letting  recently.  At  Toledo,  O.,  bids 
were  opened  for  the  construction  of  the  bas- 
cule bridge  at  Cherry  St.,  the  bids  received 
being  as  follows:  Scherzer  Rolling  Lift 
Bridge  Co.,  Chicago,  111.  (company's  plan), 
$125,250,  alternative  bid,  $132,980;  Toledo 
Bridge  &  Crane  Co.  (city  plan),  $137,000 
(company  plan),  $132,500;  Strobel  Steel  Con- 
struction Co.,  Chicago,  111.  (city  plan),  $149,- 
000;  Pennsylvania  Bridge  Co.,  Beaver  Falls, 
Pa.  (city  plan),  $148,400;  American  Bridge 
Co.  (city  plan),  $192,000.  The  other  job 
called  for  the  construction  of  the  Oak  St. 
viaduct  on  the  Texas  side  at  Texarkana, 
Tex. ;  from  Broad  St.  to  Carmichael  Hill, 
spanning  the  Kansas  City  Southern,  Texas  & 
Pacific  and  St.  Louis  Southwestern  tracks. 
The  contract  for  the  superstructure  was 
awarded  to  the  Phoenix  Bridge  Co.,  of  Phoe- 
nixville,  Va.,  and  the  contract  for  the  sub- 
structure went  to  Austin  Bros.,  Dallas,  Texas. 
The  work  will  necessitate  the  expenditure  of 
about  $150,000. 

Advices  of  the  last  week  indicate  that  two 
large  jobs  in  the  way  of  dam  and  pier  con- 
struction are  to  come  up  this  spring.  The 
dam  work  is  proposed  by  the  Oro  Water, 
Light  &  Power  Co.,  of  Oroville,  Cal.  It  is 
reported  that  this  company  has  appropriated 
$7,000,000  for  the  construction  of  a  large  dam 
near  Belden  in  Butte  county,  Cal.  The  pier 
job  relates  to  the  construction  of  a  $650,000 
steel  and  concrete  pier  to  be  erected  at  New 
Jersey  Ave.,  Atlantic  City,  N.  J.,  for  George 
H.  Earle,  Jr.,  Philadelphia,  Pa.,  and  Capt. 
John  L.  Young  of  Atlantic  City.  Plans  for 
the  structure  have  been  prepared  by  Howard 
A.  Stout,  Architect,  Atlantic  City,  N.  J. 


the  state,  but  nevertheless  the  plan  has  eco- 
nomic possibilities  which  make  it  worthy  of  a 
trial. 


The  matter   of  planting 
trees  along  improved  high- 
Roadside      ways  has  been  given  little 
q-,  attention   in   this  country, 

irees.  Massachusetts  is  the  only 
state  whose  highway  com- 
mission makes  a  practice  of 
tree  planting  along  state  roads.  These  trees  are 
set  out  for  the  purpose  of  beautifying  the 
road  and  affording  shade.  In  Germany,  road- 
side trees  not  only  serve  the  above  purposes 
but  they  also  serve  an  economic  purpose  as 
well.  In  several  provinces  in  that  country 
the  roads  are  bordered  with  fruit  trees,  the 
yield  of  which  is  applied  to  the  maintenance 
of  the  roads.  In  the  Province  of  Hanover, 
alone,  there  are  7,000  miles  of  country  roads 
bordered  with  fruit  trees.  The  sale  of  fruit 
from  these  trees  brings  in  no  small  revenue. 
At  the  auction  sales  last  autumn  of  native 
fruit  grown  on  the  trees  bordering  the  coun- 
try roads  in  the  township  of  Linden,  adjoin- 
ing the  city  of  Hanover,  the  sum  of  $4,906 
was  secured.  It  is  stated  that  along  certain 
stretches  of  these  roads  the  yield  has  amount- 
ed to  as  much  as  $595  per  mile.  During  the 
three  or  four  weeks'  period  when  the  fruit 
is  ripening  the  roads  are  patroled  by  watch- 
men on  bicycles.  It  is  forbidden  to  pick  up 
fruit  from  the  ground,  and  to  knock  it  from 
the  trees  is  subject  to  a  fine  of  $23.80  or  more 
for  each  offense.  The  Germans,  however, 
have  such  respect  for  laws  and  regulations  for 
the  general  good,  that  cases  of  theft  of  fruit 
from  the  highway  fruit  trees  rarelv  occur.  In 
America,  where  the  average  citizen  has  his 
own  particular  views  of  the  laws  of  mine 
and  thine,  the  planting  of  fruit  trees  along 
state  highways  might  bring  little  revenue  to 
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8-Hour 
Law  on 


A  decision  of  much  in- 
terest to  contractors  en- 
gaged on  government  levee 
work  has  just  been  ren- 
Levee  Work,  dered  by  the  United  States 
Supreme  Court.  This  de- 
cision was  made  in  the  test 
case  of  the  United  States  against  Herman  F. 
Garbich,  for  an  alleged  violation  of  act  of 
Congress  of  Aug.  1,  1892,  known  as  the  8- 
hour  law,  while  constructing  levees  in  St 
James  Parish,  Louisiana.  In  the  lower  court 
the  defendant  contended  that  the  proposition 
of  building  levees  on  the  Mississippi  River  in 
the  Eastern  District  of  Louisiana  at  all  times 
presents  an  extraordinary  emergency,  and 
hence  that  particular  work  was  exempted 
from  the  operation  of  the  law.  The  lower 
court  sustained  this  contention  of  the  defend- 
ant. The  U.  S.  Solicitor  General  appealed  the 
case  and  carried  it  to  the  U.  S.  Supreme 
Court  to  test  the  law.  In  its  decision  the  Su- 
preme Court  reverses  the  lower  court  and  or- 
ders the  demurrer  overruled.  In  giving  the 
opinion  of  the  court,  Mr.  Justice  McKenna 
commented  upon  the  wording  of  the  statute 
as  follows : 

It  is  not  an  emergency  simply  which  is  ex- 
pressed by  it,  something  merely  sudden  and  un- 
expected, but  an  extraordinary  one,  one  ex- 
ceeding the  common  degree.  We  must  assume 
that  the  phrase  was  used  with  a  consciousness 
of  its  meaning  and  with  the  intention  of  con- 
veying such  meaning.  As  said  by  the  solicitor 
general,  "the  phrase  'continuing  extraordinary 
emergency'  is  self-contradictory."  The  building 
and  repair  of  levees  on  the  Mississippi  River  ia 
one  of  the  most  important  and  conspicuous  of 
the  public  works  of  the  United  States,  and  if  it 
had  been  intended  to  exempt  it  from  the  pro- 
visions of  the  act  of  Aug.  1,  1892,  which  declared 
a  pubHc  policy  in  regard  to  labor,  it  would  nave 
been  expressed.  There  is  no  hardship  in  this  to 
a  contractor.  He  has  before  him  the  law  and 
the  conditions  affecting  the  work  which  he  may 
undertake,  and  can  govern  himself  accordingly. 
Judgment  reversed  and  cause  remanded,  with 
directions  to  overrule  the  demurrer. 


Municipal     officials  are 
Pavement      beginning  to  realize  that  it 
Ronrl  's  not  a'ways  sound  finan- 

cial  policy  to  issue  long 
Issues.  term  bonds  for  paving  pur- 
poses. The  disadvantage  of 
such  bonds  are  well  shown 
by  the  case  of  the  city  of  New  York.  For  some 
years  past  this  city  has  been  issuing  50-year 
bonds  to  meet  the  cost  of  repaying.  In  some 
cases  pavement  have  been  laid  under  these 
bond  issues,  which  under  the  conditions  of 
traffic  will  not  have  a  life  of  more  than  ten 
years.  It  will  thus  be  seen  that  if  this  policy 
is  continued  the  city  will  be  paying  for  at 
least  four  preceding  pavements  when  it  bor- 
rows money  for  the  fifth.  It  has  also  been 
shown  that  the  actual  expenditure  for  repay- 
ing in  New  York  City  done  with  money  bor- 
rowed for  50  years,  was  about  double  what 
it  would  be  if  the  repaying  needs  of  each 
year  were  provided  in  the  budget.  Many  of- 
ficials are  now  advocating  the  limiting  in  time 
of  paving  bonds  to  the  probable  life  of  the 
pavement  which  the  proceeds  are  to  pay  for 
A  step  in  this  direction  was  taken  last  year 
by  the  state  legislature  of  Massachusetts, 
when  it  passed  an  act  providing  that  the  city 
of  Cambridge  might  issue  bonds  payable  in 
ten  years  for  such  pavements  and  construc- 
tion as  the  City  Engineer  might  certify  to  be 
of  a  permanent  character.  For  a  pavement 
consisting  of  granite  blocks  or  cobblestone  it 
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was  provided  that  the  city  might  issue  bonds 
for  "20  years.  The  act  further  provided  that 
the  city  should  issue  no  bonds  for  the  con- 
struction of  macadamized  streets  or  streets  of 
less  permanent  construction,  it  being  intended 
that  work  of  this  sort  should  be  paid  for  from 
the  current  revenues  of  the  city.  The  evident 
purpose  of  this  act  was  to  require  that  bonds 
issued  to  pay  for  pavements  should  not  run 
for  a  term  of  exceeding  the  life  of  such  pave- 
ments. It  is  evident  that  this  is  sound  finan- 
cial policy.  Too  many  cities  do  not  follow 
this  policy;  they  look  upon  long  term  bond 
issues  much  as  did  the  rough-neck  millionaire, 
who,  when  it  was  suggested  that  he  invest 
money  to  build  hospitals  and  museums  for 
posterity,     scornfully     grunted :     "Posterity ! 


Posterity!  What  in  hell  did  posterity  ever  do 
for  me." 


The    advantages    of  the 
improvement   of  city  streets 
Systematic    under  a  systematic  plan  are 
Street  Im-    obvious.    Steps  toward  the 
adoption  of    such    a  plan 
provement.    hav'e  recent]y   been  ^ 

by  the  city  of  Cambridge, 
Mass.  Last  Spring  the  mayor  of  that  city 
appointed  a  commission  to  investigate  and 
report  a  comprehensive  plan  for  the  develop- 
ment and  improvement  of  the  streets  of  the 
city.  After  due  investigation  the  commission 
has  reported  a  plan  which  provides  for  the 
expenditure   of   about  $1,650,000   during  the 


next  ten  years.  In  its  plan  the  commission 
has  recommended  for  early  improvement 
those  streets  and  portions  of  streets  now  un- 
paved  which  appeared  to  be  the  most  im- 
portant for  producing  in  connection  with  the 
streets  now  paved,  a  comprehensve  system 
of  paved  streets.  An  effort  was  made  to  des- 
ignate the  order  in  which  these  streets  should 
be  paved  so  that  the  pavement  might  be  made 
continuous  throughout  the  city  at  as  early  a 
date  as  possible.  Recommendations  were  also 
made  as  to  the  type  of  pavement  which  should 
be  laid  to  meet  the  requirements  of  each 
street.  In  the  adoption  of  a  systematic  plan 
for  paving,  the  city  of  Cambridge  has  taken  a 
step  that  could  be  followed  to  advantage  by 
many  other  cities. 


RAILWAYS,    STEAM    AND  ELECTRIC 


Alabama. 

\Y.  W.  Shortridge,  according  to  advices 
from  Albertville,  Ala.,  announces  that  the  re- 
cently incorporated  Birmingham  &  Chattanoo- 
ga R.  R.  Co.,  mentioned  in  our  last  issue, 
expects  to  have  engineers  in  the  field  within 
60  days  and  probably  by  the  first  of  January. 
The  road  is  proposed  to  start  from  Chatta- 
nooga and  tap  the  great  Sand  Mountain  coun- 
try above  Fort  Payne,  crossing  the  N.,  C.  & 
St.  L.  at  Albertville,  thence  south  westward 
through  fields  of  Blount  to  Birmingham. 

The  Manistee  &  Repton  R.  R.,  a  19-mile 
steam  line  operating  between  Manistee  and 
Repton,  has  been  purchased  by  Messrs.  Bar- 
nett  and  Bugg  of  Monroeville,  Ala.,  and  plans 
are  under  consideration  for  extending  the 
road  to  Monroeville  and  from  there  to  Mon- 
roe. 

Surveys  have  been  started  for  a  new  rail- 
road from  Union  Springs  to  Dothan.  The 
route  will  run  through  Barbour  County.  D. 
B.  McKenzie,  Eufaula,  Ala.,  is  the  engineer. 

The  Louisville  &  Nashville  R.  R.,  J.  E.  Wil- 
loughby,  Engineer  of  Construction,  Louisville, 
Ky.,  is"  understood  to  have  completed  plans 
and  estimates  for  improvements  to  its  yards 
at  Montgomery,  Ala.,  which  will  involve  the 
expenditure  of'  about  $500,000.  It  is  said  that 
the  yards  are  to  be  enlarged  to  two  or  three 
times  their  present  size,  and  a  hump  system 
of  ^witching  installed. 

Arizona. 

The  citizens  of  Phoenix,  Ariz.,  have  voted 
to  grant  a  franchise  to  the  Salt  River  Valley 
Electric  Co.  to  enter  the  city  on  certain  streets 
with  a  proposed  electric  interurban  railway. 
It  is  designed  eventually  that  the  road  shall 
connect  Phoenix  with  all  the  principal  towns 
of  the  Salt  River  valley. 

Arkansas. 

A  plan  is  under  consideration  for  the  con- 
striction of  a  railroad  from  timber  lands  in 
Poinsett  County  to  a  connection  with  the  St. 
Louis  Southwestern  R .  R .  A.  K.  Knoblock  is 
interested  into  the  project. 

The  Weis  Peterson  Box  Co.,  Cairo,  111., 
has  purchased  1,000  acres  of  cotton  wood,  near 
Lapantc.  in  Poinsett  County,  and  will  erect 
on  the  land  a  box  factory  and  will  build  a 
railroad  to  connect  with  the  Frisco  at  Marked 
Tree,  to  have  shipping  facilities. 

California. 

The  Hoard  of  Supervisors,  San  Francisco, 

Calif  has  granted  permission  to  the  Atchison, 

Topcka  &  Santa  Fe  System  to  construct  and 
maintain  a  spur  track  along  CJuinl  St.  with 
the  understanding  that  the  company  shall  erect 
and  maintain  electric  lights  at  all  crossings. 

I  A  Johnson,  President  of  the  Provident 
Investment  Co.,  according  to  advices  from 
Port  Pidwell.  Cal,  recently  investigated  the 
advisability  "f  constructing  a  railroad  in  Sur 
pri  e  Valley,  and  it  is  probable  that  the  work 
will  be  done  du»ng  the  next  three  years.,  A 
pro j ei  i  i     ,1  o  under  way  involving  the  irriga 


tion  of  about  70,000  acres  of  land  in  the  east- 
ern part  of  the  valley. 

E.  J.  Kallright,  Chief  Engineer  of  the  San 
Diego  &  Arizona  R.  R.,  San  Diego,  Cal.,  re- 
cently inspected  the  construction  work  on  the 
new  line  westward  from  Seeley.  Practically 
5  miles  of  grading  on  that  section  of  the  line 
had  been  completed  and  track  laying  had  been 
commenced.  The  only  thing  that  is  delaying 
track  work  is  the  construction  of  bridges, 
which  work,  however,  is  progressing  as  rap- 
idly as  possible  under  existing  conditions.  The 
work  of  grading  the  9-mile  stretch  beyond  the 
present  end  of  the  track  in  Valle  Redondo,  Mex- 
ico, has  been  progressing  smoothly  during  the 
last  few  months.  This  piece  of  roadbed  is 
nearly  completed  and  it  is  expected  track  lay- 
ers soon  will  begin  laying  rails  and  ties  east- 
ward from  the  present  end  of  the  track.  The 
grading  through  this  section  required  heavy 
work  and  progress  was  necessarily  much 
slower  than  it  will  be  on  some  other  parts  of 
the  road. 

The  citizens  of  San  Bernardino  have  raised 
a  bonus  of  $18,000,  thus  assuring  the  construc- 
tion by  the  Pacific  Electric  Ry  Co.  of  Los 
Angeles,  of  a  local  trolley  line  into  the  north- 
west section  of  San  Bernardino. 

Engineers  of  the  Peninsular  Ry.  Co.  (elec- 
tric), San  Jose,  Cal.,  have  been  considering 
plans  for  a  new  route  to  Alum  Rock  Park 
near  San  Jose.  The  route  under  considera- 
tion runs  over  a  private  right  of  way  through 
the  Linda  Vista  Club  golf  links  and  will  tun- 
nel under  the  county  road,  coming  out  near 
the  Hillcrest  ranch. 

The  Pittsburgh  Ry  Co.,  incorported  two 
weeks  ago,  with  a  capital  stock  of  $120,000, 
proposes  the  construction  of  a  standard  gage 
road  from  Somersvillc,  in  Sonoma  county,  to 
Pittsburgh  Landing,  a  distance  of  six  miles. 
The  directors  are  Charles  R.  Allen,  A.  J.  Frey, 
R.  C.  Thompson,  A.  M.  Garland  and  W.  M. 
Nelson,  all  of  San  Francisco. 

Grading  work  has  been  started  at  the  Ha- 
cienda end  of  the  Hacienda  R.  R„  a  14-mile 
electric  line  to  extend  from  San  Jose  to  Ha- 
cienda. The  new  line  is  being  built  for  the 
Almadcn  Quicksilver  Mining  Co.,  which  has 
a  smelter  at  Hacienda.  The  road  will  not 
present  any  especial  difficulties  in  the  way  of 
construction  as  the  land  is  level  for  the  first 
six  miles.  Two  short  bridges  may  be  built. 
Hermann  Bros.,  San  Jose,  are  the  engineers. 

Colorado. 

It  is  reported  in  Meeker,  Colo.,  that  actual 
construction  work  will  be  started  in  the  spring 
on  the  pioposed  line  of  the  Meeker,  Grand 
River  ft  Salt  Lake  R.  K..  out  of  New  Castle 
to  Sail  Lake  City,  Joseph  l\.  Stuckcrt,  New 
York  City,  is  interested  in  the  project. 

Connecticut. 
♦J-llids  will  b<-  received  until  noon,  l)c<  'M), 
l.\  the  engineer.  R  E  Mitchell,  Room  5,  Op- 
era House  block,  Willimantic,  Conn.,  for  the 
construction  of  the  roadway  of  a  spur  track 
about  '1,950  ft    long,   from  the  Central  Ver- 


mont Ry.  to  the  Connecticut  Colony  for  Epi- 
leptics at  Mansfield,  Conn.  Bids  will  also  be 
received  at  the  same  time  for  laying,  surfac- 
ing and  ballasting  of  the  spur  track. 

Florida. 

Contracts  for  the  construction  of  the  pro- 
jected line  of  the  Citrus  Southern  Ry.  Co. 
have  not  been  let  as  yet,  and  at  this  writing 
it  is  impossible  to  state  the  exact  date  when 
the  company  will  begin  work.  John  M.  Mc- 
Cue,  Orlando,  Fla.,  is  Secretary  of  the  Citrus 
Southern  Ry.  Co. 

Georgia. 

Tracklaying  for  the  Hawkinsville  &  West- 
ern R.  R.  is  well  along  and  will  probably  be 
completed  by  Jan.  1.  This  road  will  connect 
with  the  Georgia  Southern  at  Grovania,  and 
when  completed  to  Perry  will  give  Hawkins- 
ville direct  connection  to  Atlanta. 

Idaho. 

A.  N.  Sprague,  Twin  Falls,  Idaho,  who  is 
interested  in  the  scheme  to  build  a  railroad 
from  that  city  to  Contact,  Nev.,  states  that  the 
railroad  construction  work  will  probably  be 
started  some  time  during  the  winter.  Pre- 
liminary surveys  have  been  made  and  the  con- 
struction work  will  be  started  from  Twin 
Falls,  as  supplies  can  be  gotten  in  from  that 
end  of  the  line  more  easily.  Estimates  of  the 
cost  have  been  prepared,  and  it  will  be  only  a 
matter  of  a  short  time  until  material,  such  as 
ties,  rail  and  bridge  supplies,  will  be  arranged 
for.  The  grading  will  be  started  as  soon  as 
some  of  the  contracts  are  let  and  shovels  and 
teams  are  put  on  the  ground. 

Illinois. 

The  Kewanee,  Bradford  &  Henry  Interur- 
ban Co.,  incorporated  some  weeks  ago  with 
the  intention  of  constructing  an  interurban 
line  from  Kewanee  to  Henry,  will  shortly  ap- 
ply for  franchises  from  the  towns  along  the 
porjected  route.  Harry  Haines,  Peoria,  and 
C.  N.  Gerard,  Bradford,  111.,  are  the  pro- 
moters. 

The  Peoria  &  Eastern  Ry.  is  to  make  a 
number  of  changes  in  its  yards  at  Urbana  to 
conform  with  the  proposed  change  of  the 
freight  car  repairing  department  from  its 
present  location  to  that  east  of  the  car  and 
paint  shops. 

Plans  have  been  submitted  to  the  City  Com- 
mission of  Springfield,  111,  by  the  Wabash 
R.  R.,  A.  O.  Cunningham,  Chief  Engineer) 
St  Louis,  Mil  for  a  proposed  subway  under 
the  tracks  at  10th  and  Cook  Sts. 

Wade  Seeley.  City  Engineer,  of  Springfield, 
111.,  has  plans  under  way  for  a  subway  at 
the  crossing  of  the  Chicago  &  Alton  R.  R. 
and  street  railway  tracks  at  Mb  and  Rafter 
Sts..  in  Springfield,  As  proposed  the  subway 
will  be  about  1358  ft.  long. 

The  Chicago.  Milwaukee  &  St.  Paul  Ry.  has 
applied  to  the  West  Chicago  Park  Commis- 
sioners oi  Chicago  tot  permission  to  elevate 
its  tracks  over  Humboldt  Boulevard  at  Bloom- 

ingdale  Road 


JU  indicates  work  now  open  for  bids.        indicates  a  contract  let  recently. 
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Indiana. 

Construction  work  is  to  be  started  shortly, 
it  is  said,  on  the  Gary-Valpariso  division  of 
the  Chicago,  Indianapolis  &  Meridian  Inter- 
urban  Ry.  This  company  was  granted  a  fran- 
chise by  the  City  Council  of  Gary  some  two 
weeks  ago.  John  A.  Shafer,  Indianapolis, 
Ind.,  is  President. 

Gilmer  Bray,  Mooresville,  Ind.,  director  of 
the  proposed  Southwestern  Traction  Co.  line 
through  Adams,  Gregg  and  Monroe  Town- 
ships, in  Morgan  County,  has  presented  a 
petition  signed  by  86  of  the  residents  of  these 
townships  to  the  auditor  of  Morgan  County 
asking  for  a  special  election  to  determine 
whether  a  subsidy  tax  of  2  per  cent  shall  be 
granted  to  the  traction  company.  Should  the 
tax  be  granted,  Adams  Township  agrees  to 
pay  $19,000;  Gregg,  $19,800;  Monroe,  $18,700. 

We  have  received  the  following  informa- 
tion from  an  official  of  the  Chicago  &  Eastern 
Illinois  R.  R.,  regarding  a  proposed  changing 
of  the  course  of  the  White  River  near  Decker, 
Ind. :  "The  river  at  this  point  has,  for  the 
past  40  years,  as  shown  by  our  records,  been 
washing  away  the  bank  and  approaching  the 
tracks  of  this  company  gradually.  Should 
this  ■  continue,  it  would  be  necessary  sometime 
in  the  future  to  provide  for  some  protection 
against  its  washing  out  our  embankment.  It 
is  not  believed  there  is  immediate  danger  from 
this  and  for  this  reason  we  have  made  no 
definite  plans  as  to  what  should  be  done,  al- 
though the  matter  has  been  given  some 
thought.  Our  plans  for  future  protection  are 
not  sufficiently  developed  to  make  a  statement 
of  what  we  feel  will  be  a  proper  method  of 
procedure." 

Iowa. 

Surveyors  of  the  Chicago  &  Northwestern 
Ry.,  according  to  information  received  from 
Belle  Plaine,  la.,  are  at  work  on  the  route 
from  the  south  yards  at  that  place  down  the 
river  valley  to  a  junction  with  the  double  track 
main  line  about  2  miles  west  of  Watkins.  Sur- 
veys are  also  being  made,  it  is  said,  for  exten- 
sions to  the  yards  at  Belle  Plaine. 

The  Waterloo,  Cedar  Falls  &  Northern  Ry. 
Co.,  Waterloo,  la.,  has  secured  the  necessary 
land  for  shortening  its  Waverly  interurban 
line  by  building  a  short  cut-off  to  Sans  Souci 
Park. 

Kansas. 

The  Commercial  Club  of  Hutchinson  is  co- 
operating in  a  movement  to  build  an  electric 
interurban  line  to  Kingman  and  south  from 
that  point.  As  noted  in  our  last  issue  the 
South  Hutchinson  Street  Ry  Co.  has  been 
formed  to  build  a  portion  of  this  line.  It  is 
now  proposed  that  the  next  section  be  built  by 
a  company  being  formed  at  Elmer.  Other 
stock  companies  at  Castleton,  Pretty  Prairie 
and  Kingman  will  carry  the  road  on  south. 

Manufacturers  and  wholesale  dealers  with 
properties  having  track  facilities  on  the  Santa 
Fe  Ry.  between  Douglass  and  Central  Aves. 
on  the  east  side  of  the  street  in  Wichita,  Kan., 
are  behind  a  movement  to  change  the  plans  of 
the  elevated  tracks  which  the  Wichita  Union 
Terminal  Co.  will  build  in  that  city.  Plans 
and  blue  prints  for  the  elevated  tracks  show 
four  sets  of  tracks  on  the  elevation  and  most 
of  the  grade  east  of  the  center  of  Santa  Fe 
avenue.  These  property  owners  suggest  that 
either  one  track  be  taken  off  the  elevation  and 
placed  on  the  surface  or  the  east  retaining 
wall  for  the  elevated  tracks  moved  west  far 
enough  to  lay  an  industrial  track  on  the  street 
surface  and  at  the  property  line.  The  city 
commission  will  hold  a  conference  with  rail- 
way officials  concerning  these  suggestions. 
C.  J.  Skinner  is  resident  engineer  of  the  com- 
pany. 

Commissioners  of  Mitchell  County,  Kan., 
have  issued  a  call  for  a  special  election  to  be 
held  in  Custer  and  Pittsburg  townships,  Jan. 
16,  for  the  purpose  of  voting  bonds  for  the 
commencement  of  work  on  the  Salina,  Tipton 
&  Northern  R.  R. 

The  Board  of  Directors  of  the  Dakota.  Kan- 
sas &  Gulf  Ry.  Co.  recently  held  a  meeting  to 
discuss  the  proposition  of  signing  a  $100,000 


contract  with  the  Biindley  Co.,  17  Battery 
Place,  New  York  City,  for  the  construction  of 
the  line  from  Beloit,  Kan.,  to  Kearney,  Nebr. 

Kentucky. 

It  is  understood  that  the  Carolina,  Clinch- 
field  &  Ohio  R.  R.  will  start  work  shortly  on 
the  construction  of  a  line  from  St.  Paul,  Wise 
County,  Ky.,  passing  through  Coeburn,  Nor- 
ton, Glamorgan  and  the  Pound  section,  in  the 
Virginia  coal  fields,  through  Pound  Gap,  in 
the  state  border,  by  a  short  tunnel,  and  so  on 
to  Jenkins,  connecting  with  the  Big  Sandy  & 
Elkhorn  railroad,  now  being  rapidly  construct- 
ed into  the  new  city.  It  is  given  out  that  this 
road  will  be  built,  the  survey  having  been 
completed  and  most  of  the  rights  of  way  se- 
cured, and  it  is  probable  that  the  contract  will 
be  let  within  the  next  few  months.  The  road 
would  be  about  35  miles  long  and  would  tap 
a  rich  coal  and  timber  district  in  Virginia, 
making  a  most  important  connection.  At  Nor- 
ton it  would  connect  with  the  Louisville  & 
Nashville  road. 

The  Kentucky  &  Indiana  Terminal  R.  R.  is 
seeking  the  right  of  way  through  Thirtieth  St. 
near  St.  Xavier,  Louisville,  Ky.,  and  an  ordi- 
nance giving  the  right  to  condemn  certain 
property  at  Thirtieth  and  St.  Xavier  for  a 
new  street,  leaving  the  old  one  for  the  tracks, 
already  has  passed  the  lower  board. 

Engineers  of  the  Lexington  &  Eastern  R.  R. 
are  locating  a  branch  line  of  the  road  from 
the  mouth  of  Boone's  Fork  up  the  Kentucky 
River  3  miles  to  Moore's  Branch,  in  a  rich 
timber  and  coal  district,  and  it  is  understood 
that  construction  work  will  be  started  about 
the  first  of  the  year.  John  Marston,  Jr.,  Lex- 
ington, Ky.,  is  Chief  Engineer. 

Louisiana. 

The  Town  Council  of  Mandeville,  La.,  has 
granted  a  franchise  to  W.  J.  Tracy,  of  Cleve- 
land, O.,  and  associates  to  operate  an  electric 
railway  through  certain  streets  as  part  of  the 
projected  line  to  connect  Slidell  and  Houlton- 
ville.  The  route  will  make  the  road  a  belt 
line. 

The  Police  Jury  and  City  Council  of  St. 
Martinville,  La.,  have  appropriated  $1,000  and 
$500,  respectively,  for  the  survey  of  a  pro- 
posed railroad  between  here  and  Eunice  and 
from  there  to  Oakdale,  connecting  with  the 
Rock  Island  and  Santa  Fe. 

Maine. 

Regular  train  service  on  the  New  Sweden 
extension  of  the  Aroostook  Valley  R.  R.,  with 
the  exception  of  about  one  mile  at  the  New 
Sweden  end,  was  begun  on  Dec.  11.  The  ex- 
tension, which  is  11.36  miles  in  length  and 
runs  through  Washburn,  Woodland  and  New 
Sweden,  will  accommodate  a  large  number  of 
extensive  potato  growers. 

Massachusetts. 

A  petition  asking  for  legislation  to  permit 
the  directors  of  the  proposed  Boston,  Lowell 
&  Lawrence  Interurban  Electric  R.  R.  Co.  to 
acquire,  purchase  or  lease  certain  parts  of  the 
Boston  &  Maine  R.  R.  was  filed  with  the  Sec- 
retary of  the  Commonwealth,  the  petitioners 
being  Paul  Butler  and  Adelbert  Ames,  Jr.,  of 
Boston.  The  proposition  for  an  interurban 
electric  railroad  connecting  the  cities  of  Law- 
rence and  Lowell  with  Boston  has  been  given 
extended  consideration  by  the  Board  of  Rail- 
road Commissioners  on  two  separate  peti- 
tions since  the  passage  of  the  interurban  rail- 
road act  five  years  ago,  and  each  time  has 
been  turned  down  by  that  board.  The  peti- 
tion filed  indicates  that  the  promoters  of  the 
project  intend  again  going  before  the  Railroad 
Commissioners  with  a  different  plan,  for  the 
two  petitions  previously  denied  have  not  con- 
templated any  use  of  existing  tracks  of  the 
Boston  fk  Maine  R.  R.  What  the  new  propo- 
sition is,  however,  is  not  in  any  way  indicated 
by  the  pefition,  it  merely  asking  Legislative 
sanction  to  an  acquisition  of  the  Boston  & 
Maine  tracks,  without  specifying  what  part 
of  the  Boston  &  Maine  system  is  desired. 

The  Grand  Trunk  Ry.  is  going  ahead  with 
the  securing  of  land    for   its   proposed  line 


from  Palmer,  Mass.,  to  Providence,  R.  I.  Its 
latest  acquisition  was  land  for  its  freight  sta- 
tion in  Providence.  This  will  be  on  the  north 
side  of  Harris  Ave.,  corner  of  Marie  St. 

It  is  believed  that  the  Grand  Trunk  Ry. 
will  have  work  started  early  next  year  on  the 
construction  of  its  line  from  Palmer,  Mass., 
to  Providence,  R.  I.  This  line  will  be  known 
as  the  Southern  New  England  R.  R.,  and  will 
be  about  71  miles  long.  Surveys  for  the  line 
have  been  completed  for  some  time.  II.  R. 
Safford,  Montreal,  Que.,  is  Chief  Engineer 
of  the  Grand  Trunk  Ry. 

Michigan. 

Proposition  has  been  submitted  to  the 
Thumb  Improvement  Association  by  W.  E. 
Bolles,  Judge  Goodson  and  Walter  Goodson 
of  Detroit,  Mich.,  for  the  construction  of  an 
electric  railway  for  the  Thumb  District.  No 
definite  details  are  available  as  the  engineer 
of  the  promoters  has  not  yet  completed  an  in- 
vestigation regarding  the  most  feasible  route. 
William  Canham,  Port  Huron,  Mich.,  is 
President  of  the  Association. 

It  is  now  believed  that  the  Grand  Rapids  & 
Indiana  Ry.,  E.  H.  Barnes,  Chief  Engineer, 
Grand  Rapids,  Mich.,  will  have  work  started 
in  March  on  betterment  work  for  its  Lake 
City  branch.    It  is  understood  that  about  $85.- 

000  will  be  expended  on  the  11  miles  of  track. 
We  are  advised  that  the  Michigan  Central 

R.  R.  is  not  contemplating  the  building  of  a 
branch  from  Bach's  Siding  to  Sebewaing. 

Minnesota. 

Announcement  has  been  made  that  Min- 
neapolis is  to  be  made  the  headquarters  of  the 
Minneapolis  &  St.  Louis  and  Iowa  Central 
railways,  recently  consolidated,  under  the 
presidency  of  Newman  Erb  of  New  York.  A 
large  office  building  for  both  roads'  officials, 
costing  approximately  $200,000,  is  to  be  built. 
A  meeting  of  the  directors  of  the  Minneap- 
olis &  St.  Louis  is  to  be  held  in  New  York 
this  week  and  it  is  expected  that  final  arrange- 
ments will  be  made  for  the  new  bond  issue  to 
raise  money  to  extend  the  system  northward 
from  South  Dakota  to  Canada,  and  southward 
beyond  St.  Louis. 

Duluth  and  the  Ranges. 

BY  PETER  E.  MEAGER. 

©William  Johnson,  railroad  contractor,  was 
a  visitor  at  this  office  last  week.  He  stated 
that  he  is  now  connected  with  the  new  con- 
tracting firm  of  Sims-Carey  Co.,  St.  Paul, 
Minn.  They  were  awarded  recently  a  large 
railroad  contract  on  the  Great  Northern  R.  R. 
in  Montana,  and  will  start  on  the  same  im- 
mediately. Mr.  Johnson  was  up  here  to  load 
up  some  of  their  outfit  that  they  have  at 
Duluth,  to  put  on  the  new  work. 

®We  understand  that  the  Zenith  Dredge  Co. 
of  Duluth  has  been  awarded  a  very  nice 
dredge  contract  by  one  of  the  large  coal  com- 
panies in  this  city,  and  that  they  will  start  on 
the  same  shortly. 

Edward  Hingston,  traveling  representative 
for  the  Bncyrus  Steam  Shovel  Co.,  was  a 
caller  at  this  office  this  week.  He  had  just 
returned  from  a  trip  to  the  Iron  Ranges. 

L.  J.  Micka  of  the  Winston-Dear  Co.,  who 
are  engaged  in  extensive  stripping  contracts 
on  the  Iron  Range  near  Duluth,  was  a  caller 
this  week.  He  reported  on  one  of  their  jobs 
where  they  are  engaged  in  stripping  the  Buf- 
falo &  Susquehanna  Mine,  that  so  far  this 
season,  they  have  excavated  3.500,000  cu.  yds. 

1  guess  that  is  going  some.  Their  outfit  on 
this  work  consists  of  Bucyrus  steam  shovels. 
Western  12-vd.  dump  cars,  and  Baldwin 
standard  gauge  locomotives. 

This  office  has  been  informed  that  E.  S. 
Johnson  has  retired  from  the  firm  of  John- 
son-Carey Co.  and  that  that  firm  is  now  suc- 
ceeded by  the  Sims-Carey  Co.,  with  general 
offices  at  St.  Paul,  Minn. 

Andrew  J.  Perrin  of  the  contracting  firm  of 
Carl  Hall  &  Co..  Duluth,  and  who  also  was 
agent  for  the  Duluth,  South  Shore  &  Atlantic 
Ry.  at  Duluth,  has  severed  his  connections 
with  the  railway  company,  and  in  the  future 


•f*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


32 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  25. 


will  devote  his  entire  time  to  the  contracting 
business. 

Charles  Curtis  of  the  railroad  contracting 
firm  of  Johnson,  Rodgers  &  Curtis,  who  have 
been  doing  some  work  on  the  Omaha  R.  R.  in 
Wisconsin,  was  a  caller  and  stated  that  they 
had  completed  their  work,  and  were  in  the 
market  for  a  new  contract.  He  also  stated 
that  Air.  Johnson,  who  was  connected  with 
their  firm,  has  retired,  his  interests  being  pur- 
chased by  Rodgers  &  Curtis,  and  that  Mr. 
Johnson  had  taken  some  work  in  Canada. 

Morris  &  Shepard,  railroad  contractors, 
have  completed  the  contract  that  they  were 
working  on  for  the  Great  Northern  R.  R.  in 
Montana,  and  are  now  engaged  on  their  con- 
tract for  the  Minneapolis,  Rochester  &  Du- 
buque R.  R.  in  southern  part  of  Minnesota. 

F.  A.  Baxter,  the  railroad  contractor,  is 
busily  engaged  at  the  present  time  on  finish- 
ing up  a  contract  he  has  under  Foley,  Welch 
&  Stewart  on  the  Frederick  Extension  of  the 
Soo  Line.  His  work  is  getting  along  very 
nicely. 

All  of  the  municipal  contractors  in  Duluth 
and  vicinity,  have  completed  their  sewer, 
water  and  street  paving  jobs,  and  have  laid 
up  their  plants  for  the  winter. 

Laborers  are  very  plentiful  at  Duluth  at  the 
present  time  on  account  of  all  municipal  work 
closing  down,  a  great  many  of  the  saw-mills 
ceasing  operations,  docks  closing  up,  and,  ow- 
ing to  the  very  mild  weather  we  are  having; 
the  lumber  companies  and  logging  contract- 
ors are  not  using  as  many  men  as  they  usually 
do  at  this  time  of  the  year,  and  there  are  more 
men  here  now  than  can  find  work.  We  be- 
lieve that  after  the  holidays  that  there  will 
be  plenty  of  work  for  them. 

Contractors  and  others  interested  in  the 
equipment  of  labor  line  are  cordially  invited  to 
make  the  offices  of  Peter  E.  Meagher,  409 
West  Michigan  St.,  Duluth,  their  headquar- 
ters while  here. 

Missouri. 

At  a  recent  meeting  of  the  directors  of 
the  projected  St.  Louis,  St.  Charles  &  North- 
ern Transportation  Co.  at  Middletown,  the 
old  board  of  officers  were  re-elected.  At  the 
meeting  it  was  stated  that  prospects  were 
good  for  financing  the  proposed  interurban 
line. 

Montana. 

®The  Great  Northern  R.  R.  has  awarded 
the  contract  for  the  construction  of  its  Lewis- 
town-Mocassin  line  in  Montana  to  Sims- 
Carey  Co.,  St.  Paul,  Minn.  The  line  will  be 
about  32  miles  long. 

The  Hill  system  is  projecting  extensive  con- 
struction projects  in  Montana  and  is  under 
stood  to  have  placed  a  large  order  for  steel 
rails.  This  order  is  additional  to  the  40,000 
tons  from  the  Great  Northern  which  has  been 
officially  announced.  Some  reports  have  it 
that  James  J.  Hill  is  planning  the  construction 
of  something  like  1,000  miles  of  new  line  in 
this  state. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  is  understood  to  be  planning  to  have  work 
started  in  the  spring  on  a  new  line  on  its 
Puget  Sound  Division  from  Lcwiston  to  Roy, 
Mont.,  a  distance  of  about  40  miles. 

The  Butte,  Anaconda  &  Pacific  Ry.  Co. 
will  let  contracts  within  DO  days  for  the  con- 
struction of  a  16-mile  extension  from  Browns 
to  the  Georgetown  Mining  District.  Surveys 
arc  now  being  made.  John  D.  Ryan,  42 
Broadway,  New  York  City,  is  President ; 
("has  Lemmon,  Anaconda,  Mont.,  is  Chief 
Engineer  and  H.  A.  Gallwey,  Butte,  Mont.,  is 
General  Manager. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

has  completed  plans  for  10  miles  of  railroad 

through  the  Judith  Basin  near  Lewistown, 
Mont.,  and  will  probably  award  construction 

Contract!  in  the  early  spring. 

Nebraska. 

It  is  probable  that  work  will  be  started  next 
y<  <<  on  the  construction  of  the  proposed 
Mi'1  in'  How  cut-off-  shortening  'lie  union 
I '.'i<- 1 lir  linf  between  Omaha  and  Ogden  nearly 


50  miles.  The  map  shows  the  cut-off  as  leav- 
ing the  main  line  at  O'Fallon  and  running 
northwesterly  to  Bridgeport,  and  thence  west 
to  Gering,  37  miles.  This  portion  is  completed 
and  the  37  miles  will  likely  be  opened  for 
business  about  the  first  of  the  year.  From 
Gering  the  proposed  line  runs  almost  due  west 
to  Medicine  Bow,  Wyo.,  where  it  strikes  the 
main  line.  R.  L.  Huntley,  Omaha,  Nebr.,  is 
Chief  Engineer. 

According  to  advices  from  Hastings,  Nebr., 
it  is  generally  believed  in  that  section  of  the 
country  that  the  Hastings-Gibbon  cut-off  will 
be  built  within  the  next  year  by  the  St.  Joe  & 
Grand  Island  R.  R.  E.  Stenger,  St.  Joseph, 
Mo.,  is  General  Manager  of  the  company. 

The  Chicago  Rock  Island  &  Pacific  R.  R. 
has  recently  made  some  extensive  land  pur- 
chases in  Omaha.  About  $500,000  has  been 
expended  for  land  which  will  be  used  to  give 
the  Rock  Island,  more  yard  room. 

New  York. 

The  Delaware,  Lackawanna  &  Western  R. 
R.  Co.  has  asked  for  proposals  for  furnishing 
25,000  tons  of  standard  section  steel  rails.  The 
Delaware  &  Hudson  R.  R.  has  put  out  an  in- 
quiry for  12,000  open  hearth  steel  rails  for 
spring  delivery. 

The  Directors  of  the  Eastern  New  York  R. 
R.  Co.  (electric),  Ballston  Spa,  N.  Y.,  have 
decided  on  a  reorganization  plan.  They  have 
voted  to  exchange  the  bond  issue  of  $500,000 
for  $150,000  in  certificates  and  to  reduce  the 
stock  from  $500,000  to  $275,000. 

Tentative  plans  have  been  submitted  to  the 
Grade  Crossing  Commission  of  Syracuse  by 
the  Engineering  Department  of  the  New  York 
Central  Lines  for  the  elimination  of  grade 
crossings  on  its  route  through  the  city.  It  is 
understood  that  the  plans  covered  two  distinct 
propositions.  One  was  to  send  the  main  line 
north  of  the  city  to  a  passenger  station  near 
the  lake  and  the  other  was  to  elevate  the 
tracks  over  the  present  right  of  way  of  the 
West  Shore  Railroad. 

The  Syracuse,  Lakeshore  &  Northern  R.  R. 
Co.,  C.  D.  Beebe,  President,  500  O.  C.  S.  Bank 
Bldg.,  Syracuse,  is  understood  to  be  planning 
to  have  work  started  early  in  the  spring  on 
the  erection  of  150  ft.  x  150  ft.  concrete  car 
barns  in  Oswego. 

The  preliminary  and  location  surveys  for 
the  projected  line  of  the  Little  Falls  &  John- 
stown R.  R.  have  been  completed  and  con- 
tracts will  probably  be  let  as  soon  as  weather 
conditions  will  permit  construction.  This  line 
will  extend  from  Little  Falls  to  Johnstown 
and  will  probably  take  in  Fort  Plain  and 
Canajoharie.  Frederic  De  P.  Hone  &  Co.,  1 
Liberty  St.,  New  York  City,  are  the  engineers. 

North  Carolina. 

The  Black  Mountain  Ry.,  according  to  in- 
formation received  from  Bristol,  Tenn.,  has 
decided  to  construct  an  extension  from  a 
point  in  Mitchell  County,  N.  C,  on  the  Caro- 
lina, Clinchfield  &  Ohio  Ry.,  to  a  large  boun- 
dary of  timber  owned  by  the  Carolina 
Spruce  Co. 

Work  will  soon  be  started  by  Grandin  Bros., 
Tidioute,  Pa.,  on  the  construction  of  a  02-mitc 
railroad  connecting  a  00,000-acre  timber  and 
ore  tract  in  the  Carolinas  with  the  Seaboard 
Air  Line  If.  C.  I.andom,  former  Engineer  of 
the  Susquehanna  Division  of  the  Eric  R.  R.,  is 
in  charge  of  the  work. 

The  Goldsboro,  Seven  Springs  &  Swansboro 
R.  R.  has  been  chartered  with  a  capital  stock 
of  $1. 500,000  and  proposes  to  build  and  op- 
erate a  railway  line  from  Goldsboro  to  Swans- 
boro. a  distance  of  70  miles  The  road  is 
capitalized  at  $1,500,000. 

North  Dakota. 

It  is  again  rumored  in  the  vicinity  of  Wah 
pcton,  N.  Dak.,  that  the  Northern  Pacific  Ry 

is  considering  the  construction  of  a  new  line 
through  North  Dakota,  south  of  the  present 

main  line.  The  completion  of  this  project 
would  mean  the  construction  of  abOUl  100 
miles  more  of  railroad  The  connecting  links 
in  the  lini'  across  the  state  would  be  from 
Bdgeley,  in  I. a  Moure  County,  to  Cannon  Ball, 


in  Morton  County,  while  the  second  link 
would  be  from  Mott,  the  present  terminus  of 
the  Cannon  Ball  line,  to  the  west  boundary 

line  of  the  state. 

Ohio. 

Representatives  of  New  York  capitalists 
have  been  over  the  proposed  route  of  the 
Massillon,  Lancaster  &  Mansfield  R.  R.,  with 
a  view  to  financing  the  projected  electric  rail- 
way. W.  E.  N.  Hemperly,  Massillon,  O.,  is 
interested. 

The  Youngstown  &  Southern  Ry.,  J.  Stam- 
baugh,  President,  Youngstown,  O.,  is  un- 
derstood to  be  considering  a  branch  from  Col- 
umbia to  East  Palestine. 

The  Lake  Shore  &  Michigan  Southern  Ry. 
has  filed  a  petition  with  the  courts  at  Port 
Clinton  asking  permission  to  establish  a  new 
right  of  way  on  grade  throueh  the  city  limits 
of  Port  Clinton  as  Council  has  refused  to  ac- 
cept the  proposition  to  elevate  the  tracks  and 
eliminate  four  of  the  principal  streets. 

The  Cleveland,  Painesville  &  Eastern  R.  R., 
Willoughby,  O.,  has  applied  to  the  State  Pub- 
lic Utilities  Board  for  permission  to  issue  and 
sell  $211,000  40-year  5  per  cent  bonds  to  repay 
the  company  for  expenses  incurred  and  to  be 
incurred  in  building  a  new  power  house  at 
Painesville  to  supply  the  power  for  the  entire 
line  from  Cleveland  to  Ashtabula.  In  making 
one  central  station  the  road  has  had  to  string 
new  high  tension  wires  and  provide  substa- 
tions and  meet  other  expenses  that  make  up 
the  amount  of  funds  that  would  come  from 
the  sale  it  wants  to  make.  The  cost  of  the 
new  power  station  is  $160,000. 

The  Bessemer  &  Lake  Erie  R.  R.,  H.  T. 
Porter,  Chief  Engineer,  Greenville,  Pa.,  is  re- 
ported to  be  planning  to  build  a  branch  to 
*ap  4,000  acres  of  limestone  deposits  in  Cherry 
Township,  recently  acquired  by  W.  H.  Hazard  , 
&  Co.,  of  Salamanaca,  N.  Y. 

Contractors  working  on  the  double  tracking 
of  the  Cincinnati  division  of  the  Chesapeake  & 
Ohio  announced  that  work  will  be  completed 
shortly  after  the  first  of  the  year. 

Oklahoma. 

©Grading  work  is  stated  to  have  been 
started  from  Davis,  Okla.,  on  the  Davis  & 
Turner  Falls  Southwestern  R.  R.  The  con- 
tract for  the  first  10  mile  section  from  Davis 
southwest  to  the  new  zinc  and  lead  field  has 
been  let  to  George  B.  Vaughn,  who  recently 
finished  his  contract  for  the  Santa  Fe.  The 
company  will  use  part  of  the  old  grade  built 
about  six  years  ago  by  the  Davis  &  Turner 
Falls  R.  R. 

E.  A.  Wagner,  President  of  the  Oklahoma 
&  Northwestern  Ry.,  is  quoted  as  stating  that 
final  surveys  have  been  completed  for  the 
projected  line  from  Woodward  to  Watonga,  a 
distance  of  74  miles.  The  general  course  of 
the  route  is  along  the  valley  of  the  North 
Canadian.  At  Watonga  the  road  will  cross 
the  Rock  Island,  near  Eagle  City  it  will  cross 
the  Frisco  and  at  Canton,  the  Orient.  The 
survey  contemplates  but  one  bridge  across  the 
North  Canadian,  and  that  is  near  Kagle  City. 

The  Muskogee  Electric  Traction  Co.,  Mus- 
kogee, is  to  start  work  next  month  on  a  Si- 
mile extension  of  its  Midland  Valley  line  at 
Muskogee. 

The  Missouri,  Oklahoma  &  Gulf  Ry.,  which 
at  latest  reports  had  203  miles  of  line  in  op- 
eration ami  70  miles  additional  under  con- 
struction, has  taken  out  a  new  charter  in  Okla- 
homa. The  new  charter  calls  for  a  capital 
stock  of  $20,000,000  and  covers  the  proposed 
new  construction  in  Oklahoma.  The  company 
now  has  in  operation  a  north  and  south  line 
extending  from  Wagoner  through  Muskogee. 
Henryetta,  Calyn,  Wapanucka,  Durant,  to 
Denison,  Tex.  In  reaching  Oklahoma  City 
the  main  line  will  be  left  at  Henryetta,  pass 
through  the  counties  of  Okmulgee,  Okfuskee, 
Seminole.  I 'ntawatomie  and  Lincoln  Counties. 
The  Joplin.  Mo.,  extension  will  be  made,  from 
Wagoner,  the  present  northern  terminus,  and 
piss  through  Mayes,  Delaware,  ("rait;  and  Ot- 
tawa Counties.  The  ultimate  objective  point 
is  Kansas  City.  When  completed,  the  total 
mileage  will  be  1,900,  and  will  cost  approxi- 
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mately  $40,000,000.  The  following  men  are 
directors  in  the  new  incorporation:  William 
Kenefick,  of  Kansas  City,  who  is  also  presi- 
dent; W.  P.  Dewar,  E.  R.  Jones  and  W.  N. 
Patterson  of  Muskogee;  Arthur  Miller,  Mau- 
rice H.  Winger  and  Fred  Ruark  of  Kansas 
City.  It  has  been  announced  that  work  on 
both  ends  of  the  new  construction  would  be- 
gin about  Feb.  15,  and  with  that  end  in  view 
President  Kenefick  is  now  in  the  field  with  a 
locating  party  of  engineers.  It  is  estimated 
that  $6,000,000  will  be  expended  in  construc- 
tion during  1912.  J.  J.  Harrison,  Muskogee, 
Okla.,  is  Chief  Engineer. 

Oregon. 

Twohy  Bros.  Co.,  219  E.  60th  St.,  North 
Portland,  Ore.,  have  placed  a  force  of  men  at 
work  on  its  contract  for  constructing  the  first 
23  miles  of  the  Eugene  Coos  Bay  Line  of  the 
Southern  Pacific.  The  Twohy  Bros,  contract 
includes  approximately  300,000  cu.  yds.  of 
earth  excavation  and  250,000  cu.  yds.  of  rock 
excavation.  It  also  includes  a  concrete  lined 
tunnel  2,400  ft.  long.  The  entire  length  of 
the  Eugene-Coos  Bay  Line  will  be  121  miles 
and  the  cost  will  approximate  $9,000,000. 

®It  is  reported  that  the  Pacific  Great  West- 
ern Ry.  has  awarded  the  contract  for  the  con- 
struction of  its  projected  line  from  Eugene  to 
the  coast  to  McArthur,  Perkins  &  Co.,  New 
York  and  Chicago.  It  is  also  reported  that  the 
same  contractors  have  been  awarded  the  con- 
tract for  the  construction  of  a  railroad  from 
the  Siuslaw  River  to  Coos  Bay  for  the  Pacific 
Coast  Ry.,  an  allied  concern  of  the  Pacific 
Great  Western.  The  contracts  are  said  to  call 
for  the  construction  of  approximately  114 
miles  of  line.  It  is  further  stated  that  the 
contract  for  the  construction  of  the  tunnel  at 
the  summit  of  the  coast  range  has  been  sub- 
let to  Raylance,  Messenger  &  Dye,  who  have 
already  placed  a  force  of  men  on  the  work. 
The  Pacific  Great  Western  Ry.  Co.  has  offices 
at  Eugene,  Ore.  R.  B.  Hunt  is  the  Chief  En- 
gineer. 

Pennsylvania. 

®P.  Farrell,  Cincinnati,  O.,  has  been  award- 
ed a  contract  at  about  $25,000  for  construct- 
ing a  new  freight  house  at  Johnstown  for  the 
Baltimore  &  Ohio  R.  R. 

•J«Bids  will  be  received  until  noon,  Dec.  28, 
by  W.  Hunter,  Chief  Engineer,  Philadelphia 
&  Reading  Ry.,  520  Reading  Terminal,  Phila- 
delphia, Pa.,  for  the  following  work  appurten- 
ant to  the  abolishment  of  grade  crossings  on 
the  Richmond  Branch  Elevated,  Philadelphia: 
Contract  No.  57 — Engine  water  supply,  Frank- 
ford  and  Lehigh  Aves.  Contract  No.  58 — 
Reconstruction  of  coal  yard  between  Ara- 
mingo  Ave.  and  Richmond  St.  Plans,  specifica- 
tions and  blank  forms  for  bidding  may  be 
obtained  at  520  Reading  Terminal  by  making 
a  deposit  to  cover  their  return  in  good  order, 
viz ;  Contract  No.  57,  $30,  and  Contract 
58,  $25. 

We  are  advised  that  the  matter  of  con- 
structing the  projected  line  of  the  Pittsburg, 
McKeesport  &  West  Moreland  Ry.  from  West 
Newton,  will  not  be  taken  up  for  some  time. 

The  Lehigh  Valley  Transit  Co.,  W.  W. 
Wyson,  Chief  Engineer,  Allentown,  Pa.,  has 
completed  surveys  for  rebuilding  the  line  of 
the  Montgomery  Traction  Co.  extending  from 
Lansdale  to  Norristown,  a  distance  of  about 
IOV2  miles,  and  will  probably  take  up  the 
construction  work  next  summer.  All  of  this 
work  will  be  very  light  and  will  probably  not 
be  of  much  interest  to  any  contractors  except 
local  men.  The  greater  portion  of  the  line 
will  be  rebuilt  along  private  right  of  way  for 
high  speed  service. 

Rhode  Island. 

Engineering  work  will  be  started  shortly 
looking  to  the  electrification  of  the  Narrangan- 
sett  Pier  R.  R.  This  road  is  about  9  miles 
long  and  extends  from  the  main  line  of  the 
steam  railroad  running  between  New  York 
and  Boston.  It  is  controlled  by  the  New  York, 
New  Haven  &  Hartford  R.  R.,  T.  G.  Hazard, 
Jr.,  Peace  Dale,  R.  I.,  Chief  Engineer. 

The  Sea  View  R.  R.,  a  20-mile  electric  line, 
connecting  East  Greenwich,  Wickford,  Nar- 


ragansett  Pier  and  Wakefield,  is  to  be  re- 
built and  refitted  with  rolling  stock.  This 
company  is  controlled  by  the  Rhode  Island 
Co.,  a  subsidiary  of  the  New  York,  New  Ha- 
ven &  Hartford  R.  R.  D.  F.  Sherman,  Provi- 
dence, R.  I.,  is  President  of  the  Sea  View 
R.  R. 

South  Carolina. 

Officials  of  the  Greenville,  Spartansburg  & 
Anderson  Ry.  Co.,  with  offices  at  Charlotte, 
N.  C,  have  negotiations  underway  for  the 
purchase  of  sites  in  Spartanburg,  S.  C,  for 
terminal  purposes  for  the  extension  of  the 
electric  railway  from  Greenville. 

The  Seaboard  Air  Line  Ry.,  W.  L.  Sed- 
don,  Chief  Engineer,  Portsmouth,  Va.,  has 
extensive  improvements  in  view  at  Columbia 
and  vicinity.  It  is  believed  that  the  work  will 
cost  about  $500,000.  It  will  include  the  con- 
struction of  a  car  yard  and  modern  shops  at 
Cayce. 

It  is  believed  that  the  Carolina,  Clinchfield 
&  Ohio  Ry.,  Ward  Crosby,  Principal  Assistant 
Engineer,  Johnson  City,  Tenn.,  will  early  in 
the  spring  have  construction  work  started  on 
its  Elkhorn  extension.  This  is  a  40-mile  line 
that  will  give  the  Carolina,  Clinchfield  &  Ohio 
a  connection  with  the  Chesapeake  &  Ohio  be- 
tween Dante,  Va.,  and  Elkhorn  City,  Ky. 

South  Dakota. 

The  Rapid  City,  Black  Hills  &  Western  R. 
R.,  H.  A.  Brome,  General  Manager,  Rapid 
City,  S.  Dak.,  will  probably  take  steps  in  the 
near  future  to  extend  its  line  from  Mystic,  S. 
Dak.,  into  the  Wyoming  coal  fields,  a  distance 
of  about  80  miles.  This  line  would  also  tap 
a  rich  farming  country.  It  will  be  somewhat 
expensive  to  build  as  there  is  a  great  deal  of 
heavy  rock  work. 

There  is  some  talk  of  the  Chicago  &  North- 
western Ry.  extending  its  line  next  spring 
from  Newell,  S.  Dak.,  into  the  White  Owl 
country. 

The  Minneapolis  &  St.  Louis  Ry.  has  had  a 
party  of  engineers  located  12  miles  east  of 
Newell  this  fall.  It  looks  as  though  some- 
thing would  be  doing  in  the  spring  with  this 
company. 

It  is  rumored  that  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.  will  soon  extend  its  line  from 
Faith,  Meade  County,  S.  Dak.,  into  Butte 
County,  as  far  as  Belle  Fourche.  Right  of 
way  for  part  of  this  line  has  been  secured. 

Tennessee. 

Right  of  way  men  are  now  in  the  field  for 
the  projected  route  of  the  Memphis  &  Pen- 
sacola  R.  R.  Three  locating  parties  will  be 
put  in  the  field  the  first  of  January  and  the 
location  work  rushed.  A.  N.  Bullitt,  1630 
Exchange  Bldg.,  Memphis,  Tenn.,  is  Chief 
Engineer. 

Texas. 

Track  laying  on  the  San  Angelo-Fort  Stock- 
ton extension  of  the  Kansas  City,  Mexico  & 
Orient  Ry.  was  completed  to  the  Pecos  River 
on  Dec.  15,  where  the  work  on  the  Pecos 
River  bridge  is  proceeding  rapidly.  It  is  ex- 
pected that  rails  will  be  laid  across  the  bridge 
and  to  the  Pecos  side  of  the  Pecos  River  in 
the  next  two  weeks. 

The  St.  Louis  Southwestern  Ry.,  C.  D.  Pur- 
don,  Chief  Engineer,  St.  Louis,  Mo.,  has 
made  a  survey  from  Stephenville,  Tex.,  to  the 
Thurber  coal  fields,  but  has  not  decided  on 
building  line. 

Proposition  has  been  made  to  the  business 
men  of  Huntsville  for  a  new  railroad  to  run 
west  from  that  place  to  a  connection  with  the 
Trinity  &  Brazos  Valley  and  Houston  &  Tex- 
as Central.  As  proposed  the  road  will -be  50 
miles  in  length  and  terminate  at  Concord.  It 
will  traverse  Walker,  Madison  and  Grimes 
Counties  and  pass  through  Madisonville  or 
Midway,  Leona  and  Centerville.  E.  H.  Rob- 
inson, Palestine,  Tex.,  is  interested. 

Utah. 

The  Ogden  Rapid  Transit  Co.,  Jos.  A.  West, 
Chief  Engineer,  Ogden,  Utah,  is  understood 
to  have  decided  to  delay  the  beginning  of  con- 
struction work  on  the  extension  of  the  Ogden 


Canyon  line  to  Huntsville  until  spring.  It 
was  intended  to  begin  the  construction  of  con- 
crete bridges,  culverts  and  breakwater  dams 
in  Ogden  canyon  this  winter. 

Clearing  work  for  the  new  line  of  the 
Union  Pacific  R.  R.  from  Uintah  to  Straw- 
berry has  been  started  and  grading  work  will 
be  commenced  in  the  spring.  The  new  line 
will  start  at  a  point  two  miles  east  of  Ogden 
and  will  follow  a  course  higher  up  in  the 
foothills  than  the  present  track,  thereby  elim- 
inating the  present  heavy  grade. 

The  City  Council  of  Salt  Lake  City  has 
granted  a  franchise  to  the  Utah  Light  &  Ry. 
Co.,  Salt  Lake  City,  to  run  its  electric  cars 
to  the  state  capitol  grounds  on  Capitol  hill. 
The  franchise  permits  the  company  to  con- 
struct a  line  by  way  of  Main  St.  to  Second 
North  St.,  thence  east  on  Second  North  St., 
and  thence  in  a  northwesterly  direction  over 
West  Capitol  Ave.  to  the  north  boundary  of 
the  capital  grounds. 

Vermont. 

The  Grand  Trunk  Ry.,  through  its  subsid- 
iary company,  the  Central  Vermont  Ry.,  has 
applied  to  the  State  Public  Service  Commis- 
sion for  a  charter  for  a  new  railroad  to  ex- 
tend from  Barre  to  Williamstown,  touching 
all  the  granite  quarries  in  both  towns.  The 
road  will  be  known  as  the  Barre  Granite  R. 
R.,  and  it  will  be  about  10  miles  long.  The 
object  is  to  place  the  Central  Vermont  in  di- 
rect connection  with  the  quarries  and  allow 
it  to  compete  with  the  Boston  &  Maine  R.  R., 
which,  through  its  subsidiaries,  the  Montpelier 
&  Wells  River  R.  R.  and  the  Barre  R.  R.,  taps 
the  granite  producing  centers  in  Barre  and 
Williamstown.  J.  M.  Morrison,  St.  Albans. 
Vt,  is  Engineer  Central  Vermont  Ry. 

Announcement  has  been  made  that  the 
Grand  Trunk  Ry.  proposes  to  have  work 
started  early  next  year  on  the  new  line  for 
the  Central  Vermont  Ry.  from  Windsor,  Vt. 
to  Brattleboro,  Vt.,  a  distance  of  50  miles. 
Surveys  for  this  line  were  completed  some 
months  ago  and  bids  on  the  first  section  from 
Windsor  to  Bellows  Falls,  Vt;,  were  taken 
last  year.  The  contract,  however,  was  not 
awarded  at  that  time.  E.  H.  Fitzhugh,  Mon- 
treal, Que.,  is  President  of  the  Central  Ver- 
mont Ry.  H.  N.  Safford,  Montreal,  Que., 
is  Chief  Engineer  of  the  Grand  Trunk. 

Virginia. 

The  Interstate  R.  R.,  A.  H.  Reeder,  Gen- 
eral Manager,  Big  Stone  Gap,  Pa.,  has  been 
granted  permission  by  the  State  Corporation 
Commission  to  condemn  land  through  the 
properties  of  the  Norfolk  &  Western  Ry.  and 
the  Louisville  &  Nashville  R.  R..  for  right  of 
way  for  a  proposed  extension  from  Stonega, 
Va.,  to  and  through  Norton,  Va.  The  Inter- 
state Co.  represented  to  the  Corporation  Com- 
mission that  it  was  ready  to  proceed  at  once 
with  the  extension  of  its  road,  if  granted  the 
privilege  to  condemn  property  of  the  N.  and 
W.  and  L.  and  N.  Railways. 

Washington. 

•{•Bids  will  be  received  until  10  a.  m..  Jan. 
12,  by  Board  of  Public  Works,  Seattle,  Waslv, 
for  the  construction  of  track  of  Division  "A" 
of  the  municipal  electric  car  line  from  Stew- 
art St.  and  3d  Ave.  to  the  Salmon  Bay.  The 
cost  of  the  work  is  estimated  at  about  $80.- 
000.  Plans  for  the  work  are  on  file  with  A. 
R.  Dimock,  City  Engineer. 

The  Oregon,  Washington  Railway  &  Navi- 
gation Co.  has  been  taking  bids  for  grading 
the  south  shore  line  of  Salmon  Bay,  at  Se- 
attle from  13th  Ave.  W.  to  26th  Ave.  W.  and 
that  land  lying  between  Thorndyke  Ave.  and 
the  R.  R.  tracks  from  12th  Ave.  W.  and 
Thorman  to  17th  Ave.  W.  and  Alva  St.  Plans 
for  the  work  were  in  the  office  of  J.  R.  Hol- 
man.  King  St.  depot,  Seattle. 

The  Tacoma  Railway  &  Power  Co.,  L.  H. 
Bean,  Manager.  Tacoma,  Wash.,  is  contem- 
plating building  another  line  to  Point  De- 
fiance park.  As  proposed  the  line  will  extend 
along  the  Narrows,  upon  the  bluff,  connective 
with  the  Sixth  Ave.  line  at  its  present  t  — - 
minus.    The  company  has  also  under  coiu.d- 
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eration'the  double  tracking  of  its  present  line 
all  the  way  to  the  park. 

The  Seattle  Electric  Ry.  Co.,  Seventh  and 
Olive  Sts.,  Seattle,  plans  to  construct  a  single 
track  line  on  Bell  St.,  between  Fourth  and 
Fifth  Aves.,  and  in  Fifth  Ave.,  between  Bell 
and  Vine  Sts.  It  is  also  reported  that  they  will 
run  cars  on  Virginia  St. 

It  was  announced  at  a  recent  meeting  of  the 
Park  Board,  Seattle,  Wash.,  by  officials  of 
the  Anderson  Steamboat  Co.,  that  capital 
amounting  to  $1,000,000  had  been  interested 
for  the  construction  of  a  railroad  to  Factory 
and  other  cities.  The  plan  also  includes  the 
construction  of  several  docks. 

Reports  from  Pasco,  Wash.,  state  that  the 
Great  Northern  Ry.  is  surveying  routes  on 
both  sides  of  the  Columbia  River  from 
Wenatchee  to  Pasco,  and  that  it  is  apparently 
the  company's  intention  to  connect  at  the  lat- 
ter city  with  the  Spokane,  Portland  &  Se- 
attle Ry. 

West  Virginia. 

®M.  P.  Wells,  Philadelphia,  Pa.,  has  been 
awarded  the  contract  for  the  buildings  in  the 
Cumberland  yards,  Cumberland,  W.  Va.,  for 
the  Cumberland  division  of  the  Baltimore  & 
Ohio  Railroad.    They  will  cost  about  $90,000. 

Wisconsin. 

The  Dane  County  Circuit  Court  has  ap- 
proved the  action  of  the  State  Railroad  Com- 
mission in  permitting  the  Fairchild  &  North- 
eastern Ry.  to  construct  its  road  running 
from  Fairchild  across  the  southeast  corner  of 
Eau  Claire  County,  and  in  a  westerly  direc- 
tion to  Caryville,  Dunn  County,  on  the  line  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  Co. 
The  order  was  objected  to  by  the  Omaha  road 
because  the  Fairchild  &  Northeastern  runs  be- 


tween its  main  line  from  Fairchild  to  Eau 
Claire  and  its  branch  line  from  Fairchild  to 
Mondovi.  It  is  supposed  work  will  commence 
early  in  the  spring.  The  branch  will  connect 
with  the  Milwaukee  road's  branch  at  a  point 
near  Caryville.  W.  Foster,  Fairchild,  Wis.,  is 
General  Manager. 

It  is  stated  that  the  Bayfield  Transfer  Ry. 
Co.  is  to  be  extended  to  Duluth  to  afford  a 
quick  outlet  for  products  of  the  Bayfield 
Peninsula.  H.  C.  Hale,  Bayfield,  Wis.,  is 
General  Manager. 

The  Chicago  &  Northwestern  Ry.  has  noti- 
fied the  city  attorney  of  Milwaukee  that  it  is 
willing  to  elevate  its  tracks  between  Green- 
field and  National  Aves.,  but  asks  until  the 
end  of  1918  to  finish  the  work.  The  com- 
pany, however,  protests  against  being  com- 
pelled to  separate  the  grade  in  the  manufac- 
turing district.  In  return  for  its  work  it  ex- 
pects the  city  to  vacate  Mineral  and  Walker 
Sts.  and  all  alleys  crossing  the  tracks.  The 
company's  propositions  will  be  submitted  to  the 
railroad  commission  within  a  short  time. 

The  Milwaukee  Electric  Railway  &  Light 
Co.,  Milwaukee,  Wis.,  operating  the  street  rail- 
way system  at  Racine,  has  applied  to  the  city 
council  of  the  latter  city  for  franchises  to 
build  and  operate  street  railway  lines  on 
Grand  and  Asylum  Aves.  and  North  and 
Clair  Sts.,  the  new  lines  to  be  operated  within 
two  years. 

Stock  subscriptions  are  being  secured  for 
a  proposed  electric  railway  from  Waterford 
to  Spring  Prairie.  Fred  Cooper,  Waterford, 
is  interested. 

Canada. 

A  bill  is  before  the  Alberta  Legislature  to 
grant  a  charter  to  the  Canadian  Northern 


Western  Ry.,  a  Mackenzie-Mann  project,  for 
the  construction  of  14  additional  lines  to  those 
the  company  was  given  authority  to  construct 
last  session.  Eight  of  these  lines  are  ones  the 
government  has  indicated  it  will  assist  in  its 
railway  policy. 

The  Canadian  Northern  Ry.  proposes  to 
construct  an  extension  of  the  Toronto,  Niag- 
ara &  Western,  which  has  been  authorized 
from  Toronto  to  Niagara,  while  the  western 
region  will  be  tapped  with  a  line  from  Hamil- 
ton to  Brantford. 

Plans  are  under  consideration  by  the  Mac- 
kenzie-Mann interests  for  an  extension  of  the 
Canadian  Northern  to  the  Pacific  coast  across 
the  Peace  River  district  and  the  Columbia 
River,  through  the  Northern  Rockies.  This 
extension  will  run  from  Edmonton  or  Atha- 
basca Landing  and  eventually  terminate  at 
Stewart  on  the  Portland  C.  N.  R.  branch  in 
British  Columbia. 

The  directors  of  the  Canadian  Pacific  Ry. 
have  announced  the  issue  of  $18,000,000  of 
new  stock.  It  is  understood  that  Canadian 
Pacific  management  is  considering  the  pur- 
chase of  equipment,  improvements  to  ter- 
minals and  hotel  properties  which  would  cost 
in  the  aggregate  about  $45,000,000.  Only  a 
small  part  of  this  amount  can  be  charged  to 
the  common  stock.  The  balance  would  un- 
doubtedly be  raised  through  the  sale  of  fur- 
ther preferred  debenture  stock,  which  stock 
is  most  popular  in  London. 

Mexico. 

The  Mexico  Tramways  Co.,  D.  L.  Havens, 
Engineer,  Appertado,  124  Bis.,  City  of  Mex- 
ico, has  location  work  under  way  for  its  pro- 
posed lines  to  Toluca  and  Puebla. 


ROADS,    STREETS    AND  PAVEMENTS 


Alabama. 

®The  City  Commission  of  Birmingham, 
Ala.,  has  awarded  the  contract  for  the  paving 
with  bitulithic  pavement  Eighth  Ave.,  from 
17th  to  West  20th  Sts.,  to  the  Southern  Bitu- 
lithic Co.,  for  $15,172. 

California. 

The  City  Council  of  San  Bernardino,  Cal., 
has  decided  to  pave  Arrowhead  Ave.,  from 
Kith  St.,  to  Highland  Ave.,  immediately  after 
Jan.  1. 

The  City  Council  of  San  Jose,  Cal.,  has  in- 
structed the  City  Engineer,  Chas.  H.  Pieper, 
to  prepare  plans  and  specifications  for  the  im- 
provement of  the  roadway  of  Sixth  St.,  from 
Jackson  to  Taylor. 

City  Engineer  Meek  of  Marysville,  Cal.,  has 
estimated  the  cost  of  building  a  road  to  the 
proposed  wharf  on  the  Feather  river  at  $1,224. 

City  Engineer  Homer  Hamlin  of  Los  An- 
geles, Cal.,  has  reported  to  the  Board  of  Pub- 
lic Works  that  specifications  are  prepared  for 
the  permanent  improvement  of  the  road 
around  the  West  Basin  of  the  Los  Angeles 
harbor  from  San  Pedro  to  Wilmington. 

Colorado. 

Property  owners  embraced  within  the  dis- 
trict bounded  by  10th  and  L5th  and  Main  and 
Santa  lc,  in  the  city  of  Pueblo,  Colo.,  recent- 
ly held  a  meeting  to  consider  the  advisability 
of  creating  a  paving  district  for  that  section 
of  the  city. 

\b  ,-i  i  ounty,  Colo.,       in  Ik   rii  gani/cd  for 
the  state  good  roads  movement  at  a  meeting 
at  Grand  Junction  next  month,  at  which  Den- 
ver, I'ueblo  and  C  olorado  Springs  road  build 
era  will  be  present. 

Illinois. 

'1,'lie  City  Council  of  Galcsburg,  III.,  has 
passed  ;m  ordinance  providing  for  the  paving 
of  Ferril  and  Water  Sts  Brick  is  the  ma- 
terial to  be  used. 

The  (  it\  Council  of  Quincy,  III.,  has  adopt- 


ed ordinances  providing  for  the  paving  of 
three  streets  with  creosoted  wood  blocks  as 
the  surface.  The  streets  are  Hampshire, 
Maine  between  Third  and  Eighth  and  Sixtli 
Ave.,  between  Vermont  and  Jersey  Sts. 

The  Board  of  Local  Improvements  of  Lin- 
coln, 111.,  has  passed  a  resolution  providing 
for  the  paving  of  Elm  St.,  from  Eighth  to 
10th  St.,  with  concrete  with  a  slush  coat  of 
cement.  The  pavement  will  be  20  ft.  wide  and 
connect  the  Eighth  St.  pavement  with  the 
new  one  to  be  built  in  the  spring  on  10th  St. 

The  City  Council  of  Shelbyville,  111.,  has 
decided  to  do  some  paving  work  as  early  next 
year  as  possible. 

Resolutions  and  estimates  providing  for  a 
considerable  amount  of  paving  have  been 
adopted  by  the  City  Council  of  Moline,  111. 
City  Engineer  Lyle  Payton  has  estimated  the 
cost  of  the  proposed  paving  on  12th  St.,  from 
17th  to  19th  Aves.,  at  $7,388,  to  be  of  asphalt 
25  ft.  wide,  and  asphalt  paving  on  1  Ith  St., 
from  Kith  to  23d  Ave.,  25  ft.  wide,  $20,(575; 
also  asphalt  paving  on  14th  Ave.,  from  Ninth 
to  15th  Sts.,  11th  St.,  from  12th  and  Kith 
Aves.,  11%  St.,  from  14th  to  Kith  Aves.,  14th 
St.,  from  1Kb  to  Kith  Aves.,  all  25  ft.  wide, 
estimated  to  cost  $31,634;  also  15%  St.,  with 
brick,  from  Eighth  to  10th  Aves.,  15  ft.  wide, 
at  $2,905. 

The  City  Council  of  Mendota,  111.,  has  in- 
structed the  Hoard  of  Local  Improvements  to 
take  the  preliminary  action  toward  paving 
Indiana  Ave.,  north  to  Monroe  St.,  thence 
Monroe  west  to  13th  Ave.;  also  Monroe  east 
to  Main  St.;  Jefferson  Si.  from  Indiana  \ve. 
to  Illinois  Ave.;  also  13th  Ave.,  south  from 
5th  St.,  to  2nd  St.;  also  Illinois  Ave.,  from 
Hurlingtou  St.,  north  to  Springfield  and 
thence  east  to  Main  St.    The  estimated  cost 

of  the  improvementi  is  $70,000. 

The  Hoard  of  Local  Improvements  ,if  Slerl 
ing.   Ill  .  lias  instructed  the  city  engineer  to 
secure  estimates  of  the  eost  of  paving  Last 
Sixth  St.,  fnnn  Second    \ve,  east  to  Kroad 
way. 


The  Board  of  Local  Improvements  of  Pe- 
oria, 111.,  is  considering  the  proposed  paving 
of  Linn  St.,  from  Nebraska  to  Virginia  Aves., 
at  an  estimated  cost  of  $20,514,  and  the  paving 
of  Spring  St.,  and  Arcadia  Ave.,  at  an  esti- 
mated cost  of  $10,780. 

An  ordinance  providing  for  the  paving  of 
Maine  and  Hampshire  Sts.,  and  Sixth  St., 
from  Vermont  to  Jersey  Sts.,  with  creosoted 
wood  block  has  been  passed  by  the  City 
Council  of  Quincy,  111. 

The  Board  of  Local  Improvements  of  Rock- 
Island,  111.,  has  passed  a  resolution  calling  for 
the  paving  of  Second  Ave.,  from  14th  to  20th 
St.    Brick  will  probably  be  used. 

The  City  Council  of  "East  Moline.  111.,  has 
decided  to  drop  the  proposition  of  paving 
First  St.,  East  Moline,  on  account  of  various 
objections  which  have  arisen.  This  street  is 
the  dividing  line  between  East  Moline  and 
Moline. 

Indiana, 

4*I'>i<ls  will  be  received  until  10  a.  m..  Jan. 
IS,  by  Hoard  of  Jay  County  Commissioners, 
Portland,  hid.,  for  the  improvement  of  a 
public  highway  in  Richland  township.  W.  L. 
Smith  is  county  auditor. 

•J>l!ids  will  be  received  until  1  p.  m.,  Jan. 
3,  by  Hoard  of  Decatur  County  Commission- 
ers, (ireensburg,  Ind.,  for  the  construction  of 
a  macadamized  road  in  Clay  township.  F.  E. 
Ryan  is  county  auditor. 

•J»Kids  will  be  received  until  noon,  Jan.  2, 
bj  Hoard  of  Starke  County  Commissioners, 
Knox,  Ind...  for  the  construction  of  a  gravel 
road  in  Davis  township.  1..  M.  Kansbottom 
is  cottnty  audtior. 

•{•Bids  will  be  received  until  noon.  Ian.  2, 
by  Hoard  of  Dearborn  County  Commission- 
ers. LawreilCeburg,  Ind..  for  the  construction 
of  a  highwa>  in  Jackson  township.  W.  S. 
l  agalv  is  countj  audtior. 

■{■Bids   will    be    received   until    1  :30   p.  in., 
Jan.  2.  by  Hoard  of  Jackson  County  Commis 
lioners,  Brownstown,  Ind.,  for  the  eonstriic- 
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tion  of  a  road  in  Hamilton  township.  H.  W. 
Wacker  is  county  auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan.  2, 
by  Board  of  Orange  County  Commissioners, 
Paoli.  hid.,  for  the  construction  of  a  road  in 
Orleans  township.  Alvin  B.  Ham  is  county 
auditor. 

•{•Bids  will  be  received  until  noon,  Jan.  2, 
by  Board  of  Pulaski  County  Commissioners, 
Winamac,  Ind.,  for  the  construction  of  public 
highways.  \Y.  E.  Munchenburg  is  county 
auditor. 

@W.  S.  Shuck  of  Corydon,  Ind.,  is  the 
probable  contractor  for  the  construction  of 
free  gravel  roads  in  Boone  township,  Harri- 
son County,  Ind.)  for  which  bids  were  opened 
by  the  county  commissioners,  Corydon,  on 
Dec.  14.  The  price  is  $17,972.  The  commis- 
sioners awarded  the  contract  for  the  con- 
struction of  gravel  roads  in  Webster  town- 
ship to  Blunk  &  Kennedy  of  New  Middle- 
town,  Ind.,  for  $14,298. 

©Following  contracts  have  been  awarded 
by  the  Board  of  Clay  County  Commissioners, 
Brazil,  Ind.,  for  the  construction  of  gravel 
roads  in  Lewis  and  Perry  townships,  for 
which  bids  were  opened  Dec.  9:  Spear  road, 
Graham  &  Haas.  Riley,  Ind..  $9,563;  Asbury 
road,  No.  1,  Gibbens  &  Son,  Saline  City,  Ind., 
$4,500 ;  Asbury  road  No.  2,  Hawkins"  Bros., 
Brazil,  Ind.,  $8,209,  and  Asburv  Road,  No.  3, 
Graham  &  Haas,  $5,235. 

®The  Board  of  Tippecanoe  County  Com- 
missioners. Lafayette.  Ind.,  has  awarded  the 
following  contracts  for  the  construction  of 
three  gravel  roads  for  which  bids  were  re- 
ceived Dec.  6:  Warren  Collyer,  Independ- 
ence, Ind.,  Floyd  Grannon  et  al  road,  $7,989 ; 
James  Parlon,  Lafayette,  Rooker  et  al  road, 
$3,873 ;  and  John  T.  Tines,  Delphi,  Ind.,  John 
Kerber  road,  $2,823. 

®The  Parke  County  Commissioners,  Rock- 
ville,  Ind.,  have  awarded  W.  E.  Ireland  the 
contract  for  the  construction  of  the  Howard 
Ave.  and  High  St.  roads  for  $3,175,  and  the 
contract  for  the  Ohio,  Marshall.  Jefferson  and 
Bridgeton  roads  to  Harrison  Bros.,  for  $4,612. 

®The  Clay  County  Commissioners,  Brazil, 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  four  gravel  roads  as  follows: 
Hawkins  Bros.,  Ashbury  No.  2  road  in  Lewis 
township,  $8,209,  and  the  Spears  road  in 
Perry  Township,  $9,078 ;  Graham  &  Hass, 
Ashbury  No.  3  road  for  $5,235,  and  Gibbons 
&  Son,  Ashbury  No.  1  road  for  $4,500. 

The  Board  of  Clark  County  Commission- 
ers, Jeffersonville,  Ind.,  have  been  petitioned 
for  the  opening  of  a  new  highway  near 
Hughes  Station,  north  of  Charlestown.  John 
Wessell,  John  M.  McMillan  and  J.  W.  Hay- 
maker are  viewers  for  the  road. 

Property  owners  on  both  sides  of  Wash- 
ington St..  from  Fourth  Ave.,  to  the  Ridge 
road,  more  than  35  blocks,  in  the  city  of 
Gary,  Ind.,  recently  held  a  meeting  to  con- 
sider the  opening  of  the  street  from  one 
end  of  the  city  to  the  other. 

Iowa. 

•{•Bids  will  be  received  until  noon,  Jan.  9, 
by  F.  Weeks.  Clerk  of  the  township,  Carson, 
la.,  for  the  construction  of  roads  for  1912. 

Permanent  street  improvements  are  being 
contemplated  by  the  Paving  Committee  of  the 
City  Council  of  Muscatine,  la.,  for  the  com- 
ing year.  A  considerable  amount  of  pavement 
will  be  laid  in  the  south  part  of  the  city, 
along  Grandview  Ave.,  and  also  on  Mulberry 
Ave. 

The  City  Council  of  Iowa  Falls,  la.,  has  tak- 
en the  initial  step  towards  paving  for  the 
coming  year.  The  street  and  alley  committee 
has  been  instructed  to  investigate  the  vari- 
ous kinds  of  paving,  prices,  etc.,  as  well  as 
the  proper  installation  of  underground  public 
service  pipes. 

Kansas. 

The  Shawnee  County  Commissioners,  Tope- 
ka,  Kans..  are  planning  the  purchase  of  an- 
other gasoline  road  grader  and  roller.  Edwin 
L.  O'Neil  is  a  Commissioner. 


Louisiana. 

The  City  Council  of  New  Orleans,  La.,  has 
sent  an  ordinance  to  City  Engineer  W.  J. 
Hardee  for  a  report  providing  for  the  paving 
of  Grand  Route  St.  John  from  Esplanade  to 
Moss,  both  sides. 

No  bids  were  received  on  Dec.  11  as  adver- 
tised for  by  the  Board  of  State  Engineers, 
Louisiana,  104  New  Orleans  Court  Bldg., 
New  Orleans,  for  the  construction  of  a  main 
public  highway  extending  from  New  Iberia 
to  Jeanerette,  Iberia  Parish,  a  distance  of 
9V2  miles.  Frank  M.  Kerr  is  chief  state  en- 
gineer. 

Maryland. 

The  Cecil  County  Commissioners,  Elkton, 
Md.,  have  accepted  the  proposition  of  the 
committee  representing  citizens  of  Maryland, 
Delaware  and  Pennsylvania  to  subscribe  $10,- 
000  to  $20,000  appropriated  by  the  county  for 
the  improvement  of  the  road  from  Perryville 
to  Elkton,  a  distance  of  about  11  miles.  The 
materials  recommended  are  clay,  shell  and 
gravel,  to  cost  about  $2,500  per  mile. 

The  Paving  Commission  of  Baltimore,  Md.. 
R.  Keith  Compton  chairman,  has  selected 
seven  additional  streets  for  improvement,  as 
follows:  Lombard  St.,  from  Greene  St.  to 
Fremont  Ave. ;  McElderry  St.,  from  the 
Northeastern  Market  to  Milton  Ave. ;  Milton 
Ave.,  from  McElderry  St.  to  Baltimore  St. ; 
Montford  Ave.,  from  McElderry  St.  to  Balti- 
more St.;  Collington  Ave.,  from  Orleans  St. 
to  Ashland  Ave. ;  Valley  St.,  from  Hoffman 
St.  to  Chase  St. ;  Sharp  St.,  from  Camden  St. 
to  Hill  St.;    The  total  distance  is  20Vk  miles. 

Michigan. 

Menominee  County,  Mich.,  is  planning  road 
improvements  to  the  extent  of  $108,000,  to  be 
made  within  the  next  three  years.  Menominee 
is  the  county  seat. 

The  City  Council  of  St.  Johns,  Mich.,  con- 
templates laying  additional  paving  in  the  resi- 
dential district  next  season.  Petitions  are 
now  on  file  for  the  paving  of  State  St.,  from 
Ottawa  St.  east  to  Whittemore. 

The  Cleveland  Trinidad  Paving  Co.  of 
Cleveland,  O.,  at  $1.34  per  sq.  yd.,  submitted 
the  lowest  bid  to  the  City  Council  of  Muske- 
gon, Mich.,  for  the  paving  of  Apple  and 
Prospect  Sts.  The  pavement  will  have  a  5-in. 
concrete  base  and  2-in.  top  dressing  of  Trini- 
dad lake  asphalt  and  stone. 

Minnesota. 

•{•Bids  will  be  received  until  noon,  Jan.  5,  by 
J.  Winczenski,  County  Auditor,  Winona, 
Minn.,  for  the  construction  of  25  miles  of 
macadam  road  in  Winona  County.  Plans  and 
specifications  are  on  file  at  the  office  of  the 
County  Auditor.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

The  City  Council  of  Minneapolis,  Minn., 
contemplates  asking  for  bids  some  time  during 
next  month,  instead  of  February  as  planned, 
for  the  furnishing  of  creosoted  wood  paving 
block.  Asst.  City  Engineer  E.  R.  Dutton 
estimates  that  about  $500,000  will  be  available 
for  1912  paving. 

Mississippi. 

•{•Bids  will  be  received  until  Jan.  8  by  City 
Council  of  Magnolia,  Miss.,  for  the  construc- 
tion of  a  concrete  sidewalk  system  in  the 
residence  section.  Bonds  amounting  to  $12,000 
have  been  sold  to  provide  funds  for  the  im- 
provement. 

®The  Highway  Commission  of  District  No. 
2,  Rankin  County,  Brandon,  Miss.,  has  let  a 
contract  for  building  and  improving  65  miles 
of  road  to  M.  H.  Thomason  of  Monticello, 
Miss.,  at  the  following  figures :  75,000  cu. 
yds.  of  earth,  including  clearing  and  grub- 
bing, $0.22  per  cu.  yd.,  (about  10%  to  be 
cleared),  1,000  yds.  of  rock  at  $0.90  per  yd.: 
shaping  road  18  ft.  wide,  15-in.  crown,  $2 
per  100  ft.;  mixing  sand  clay  surface,  28,000 
sq.  yds.,  $0.10V£  per  sq.  yd. 

Missouri. 

•{•Bids  will  be  received  until  noon,  Dec.  25, 
by  W.  H.  Youse,  Clerk  City,  Hannibal,  Mo., 
for  paving  and  improving  Hubbard  St.  in  ac- 


cordance with  plans  and  specifications  pre- 
pared by  City  Engineer  and  on  file  at  his 
( iffii'e. 

®The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  awarded  the  contract  for  the  paving 
with  brick  blocks  Hammond  St.,  from  King 
Hill  Ave.,  to  Cumberland  St.,  to  the  Young 
Bros.  Construction  Co.,  for  $1.82V&  per  sq.  yd. 

New  Jersey. 

•{•Bids  will  be  received  until  8  p.  m.,  Jan. 
22,  by  Harry  Trippett,  Town  Clerk,  Montclair, 
N.  J.,  for  laying  and  constructing  oblong  gran- 
ite block  pavement  on  6-in.  concrete  founda- 
tion on  Bloomfield  Ave.  from  the  borough  line 
of  Glen  Ridge  to  the  borough  line  of  Verona, 
a  distance  of  8,000  ft.  The  work  will  in- 
clude the  following  approximate  quantities : 
granite  block  pavement,  34,300  sq.  yds. ;  new 
curbing  13,700  lin.  ft. ;  old  curbing  reset,  2,000 
lin.  ft. ;  new  corners,  per  foot,  58  in  number. 

New  Jersey  State  Road  Commissioner  Ste- 
vens has  approved  plans  for  an  ocean  boule- 
vard to  be  established  by  the  extension  of 
Atlantic  Ave.,  in  Chelsea  along  the  sea  front 
through  Ventnor  and  Margate  to  the  lower 
end  of  the  island  at  Longport. 

New  York. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
28,  by  Park  Board,  Department  of  Parks, 
New  York  city,  for  repairing  sheet  asphalt  or 
asphalt  block  roadway  pavements  in  the  bor- 
ough of  Manhattan  where  directed  during  the 
year  of  1912. 

Ohio. 

•{•Bids  will  be  received  until  11  a.  m.,  Jan. 

17,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  grading,  draining 
and  improving  Union  Road  from  the  limits 
of  the  city  to  the  intersection  of  Union  and 
Kinsman  roads  in  Newburg  township.  F.  R. 
Lander  is  County  Surveyor.  J.  F.  Goldenbogen 
is  Clerk,  Board  of  Commissioners. 

•{•Bids  will  be  received  until  noon,  Dec.  21, 
by  Director  of  Public  Service,  Dayton,  O.,  for 
grading  and  graveling  roadways,  setting  com- 
bined curb  and  gutters  of  cement  and  con- 
structing cement  sidewalks  on  portions  of  two 
streets.    W.  Budroe  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Dec.  22, 
by  Director  of  Public  Service,  Nelsonville,  O., 
for  the  grading,  draining,  curbing,  paving 
with  brick  or  block,  etc.,  of  Chestnut  St.  from 
4th  St.  to  the  east  corporation  line. 

•{•Bids  will  be  received  until  noon.  Jan.  16. 
by  H.  H.  Canfield,  clerk  of  the  village  of 
Cleveland  Heights,  O.,  at  his  town  hall  office 
or  at  309  Beckman  Bldg.,  Cleveland,  O..  for 
furnishing  the  material  and  labor  necessary 
for  the  improvement  of  Fairfax  Road  from 
the  north  line  of  Fairmount  Blvd.  to  the  east 
line  of  Wellington  Road,  by  establishing  a 
grade,  grading,  draining  and  paving  the  same 
with  brick,  asphalt  or  macadam,  according  to 
the  plans  and  specifications  on  file  at  the  office 
of  said  clerk  at  the  Town  Hall,  and  at  the 
office  of  the  F.  A.  Pease  Engineering  Co.  at 
No.  931  Williamson  building.  Cleveland,  O., 
bids  will  also  be  received  by  clerk  for  fur- 
nishing the  material  and  labor  necessary  for 
the  improvement  of  Monmouth  Road  from 
the  east  line  of  Arlington  Road  to  the  west 
line  of  Lee  Road,  by  establishing  a  grade, 
grading,  draining,  paving  the  same  with  brick, 
asphalt  or  macadam  and  constructing  side- 
walks, according  to  the  plans  and  specifi- 
cations on  file  at  the  office  of  clerk  at  the 
Town  Hall  and  at  the  office  of  company. 

®Van  Camp  Bros.,  Newtonville.  Clermont 
County,  O.,  have  been  awarded  the  contract 
by  the  Hamilton  County  Commissioners,  Cin- 
cinnati, O.,  for  work  under  Specifications  No. 
285  for  improvement  of  Shady  Lane  road, 
from  Cleves  and  Bridgetown  pike  to  Lower 
River  road,  in  Miami  township  for  $18,142. 
Bids  were  opened  Dec.  1. 

The  City  Council  of  Canal  Dover,  O..  has 
accepted  profiles,  specifications  and  estimates 
for  paving  on  a  number  of  streets,  the  cost  of 
which  will  be  about  $32,510.  The  proposed 
paving,  together  with  that  for  which  legisla- 
tion has  already  been  passed,   will  be  on 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Wooster  Ave.,  from  the  bridge  to  Iron  Ave., 
and  on  Iron  Ave.,  to  the  city  limits ;  on  Tus- 
carawas Ave.,  from  the  concrete  bridge  to  the 
city  limits ;  on  Wooster  Ave.,  from  Eighth 
St.  to  the  city  limits ;  on  Factory  St.,  from 
Seventh  St.,  to  the  city  limits ;  on  Second  St., 
to  Commerce  St.;  on  Commerce  St.,  from  Sec- 
ond St..  to  the  Pennsylvania  depot. 

The  City  Council  of  Jefferson,  O.,  contem- 
plates paving  Chestnut  St.,  the  entire  length, 
and  Jefferson  St.,  from  the  corner  of  the 
first  street  east  of  the  Lake  Shore  tracks  to 
the  west  village  line. 

The  Stark  County  Commissioners,  Canton, 
O.,  has  granted  a  petition  to  the  Canton  Town- 
ship Trustees  for  the  paving  of  the  roads  from 
the  west  limits  of  Canton  to  the  Perry  town- 
ship line.  The  paving  will  be  on  the  south 
side  of  the  highway  to  a  width  of  18  ft.,  the 
remainder  of  the  road  to  remain  dirt.  This 
will  eventually  lead  to  the  establishment  of  a 
paved  highway  between  Canton  and  Massillon. 

The  Lorain  County  Commissioners,  Elyria, 
O.,  have  been  requested  to  construct  a  new 
road  from  Avon  to  the  Middle  Ridge  road 
which  passes  through  Ridgeville.  A  board  of 
reviewers  has  been  appointed  to  make  a  re- 
port at  the  earliest  opportunity. 

Following  bids  were  recently  received  by  the 
City  Council  of  Dayton,  O.,  on  various  paving 
jobs:  Paving  North  Main  St.,  from  Norman 
Ave.,  to  the  corporation  line,  or  Hill  Crest, 
Warren  Bros.,  asphalt,  $28,358;  E.  M.  Geb- 
hart  &  Co.,  brick,  $30,93;  John  Wroe,  brick, 
$33,872,  and  W.  J.  Kernan.  brick,  $33,925; 
paving  Burkhardt  St.,  E.  M.  Gebhart,  $42,- 
770;  David  Onkst  &  Son,  $44,192;  David 
Beard,  $45,478.  These  bids  include  stone  curb- 
ing; on  combined  curb  and  gutter  David  Onkst 
is  low  at  $40,251;  for  paving  Rubicon  St., 
from  the  alley  north  of  L.  St.  to  L.  St., 
Warren  Bros.,  $1,217.  The  bidders  on  the 
sidewalk  laying  on  Huffman  avenue  from 
Laymon  street  to  Curtis  avenue  were,  A.  K. 
Kammer  at  $1,150  and  Hecker  &  Kirschner 
at  $1,170.  For  the  sidewalks  and  grading  and 
graveling  on  Hillcrest  Ave.,  from  Main  St. 
to  Stillwater  Ave.,  the  engineer's  estimate  on 
which  was  $11,025,  David  Onkst  was  the  only 
bidder  at  $10,948.10. 

The  City  Council  of  Wooster,  O.,  plans  to 
pave  Pittsburg  Ave.,  and  East  Henry  St.,  from 
South  Market  to  Prospect  St.,  during  the 
coming  summer. 

The  City  Council  of  Delaware,  O.,  has  been 
asked  to  pave  East  Central  Ave.,  from  San- 
dusky St.,  to  the  Pennsylvania  tracks. 

Oregon. 

©Following  contracts  have  been  awarded 
by  the  Executive  Board  of  Portland,  Ore., 
for  street  improvements :  Sandy  Road  from 
E.  37th  to  E.  72nd  Sts.,  asphalt  pavement, 
Oregon    Independent    Paving   Co.,  $164,835; 

E.  18th  St.  from  Killingsworth  to  Ainsworth 
Ave.,  grading  and  concrete  curbs  and  walks. 
Milliard  &  Maginnis,  $2,975;  Sandy  Road 
from  !•:.  28th  to  F.  32nd  Sts..  asphalt,  Oregon 
Independent  Paving  Co.,  $28,035;  E.  14th  St. 
from  Webster  to  Humboldt,  grading  and  con- 
crete curbs  and  walks,  Bechill  Bros.,  $2,400; 

F.  59th  St.  from  Lincoln  to  Division,  grad- 
ing and  concrete  curbs  and  walks,  Bechill 
Bros.,  $2,632;  E.  48th  St.  from  Lincoln  to 
Division,  grading  and  concrete  curbs  and 
walks,  Bechill  Bros.,  $2,440;  E.  57th  St.  from 
Lincoln  to  Division,  grading  and  concrete 
CUrbl  and  walks,  Bechill  Bros.,  $2,580;  Albina 
Ave.  from  Killingsworth  (o  West  Piedmont, 
grading  and  concrete  curbs  and  walks,  A.  D. 
Kern.  $2,215;  F  63rd  St.  from  E,  Stark  to 
I     Hiimsidc,  grading  and  concrete  curbs  and 


walks,  Carter  Bros.,  $2,826;  Detroit  St.  from 
Killingsworth  Ave.  to  Portland  Blvd.,  grad- 
ing and  concrete  curbs  and  walks,  Bechill 
Bros.,  $7,169;  Wilson  St.  district.,  grading 
and  concrete  curbs  and  walks,  Crawford  & 
Co.,  $7,004;  Rhine  St.  from  Milwaukee  to 
E.  11th,  grading  and  concrete  curbs  and 
walks,  A.  D.  Kern,  $344;  E.  Glisan  St.,  from 
E.  44th  to  E.  47th,  grading  and  concrete  curbs 
and  walks,  J.  M.  Manning,  $3,113;  Ainsworth 
Ave.  from  Patton  to  Campbell,  grading  and 
concrete  curbs  and  walks,  Welton,  Kibbe  & 
Cochran,  $3,331 ;  E.  47th  St.  district,  grading 
and  concrete  curbs  and  walks,  O.  M.  Patton, 
$1,647. 

Pennsylvania. 

•J*Bids  will  be  received  until  2  p.  m.,  Dec. 
21,  by  Commissioners,  Fairmount  Park,  127 
City  Hall,  Philadelphia,  Pa.,  for  paving,  cut 
granite  curbing,  vitrified  blocks,  cleaning  wells, 
fencing  granolithic  and  asphalt  pavements. 
Plans  and  specifications  may  be  seen  at  the 
office  of  the  Commissioners.  J.  T.  Vogdes  is 
Chief  Engineer. 

®The  City  Council  of  Carbondale,  Pa.,  has 
let  the  contract  for  paving  Mill  St.,  between 
Seventh  and  Eighth  Aves.,  to  John  Booth,  for 
$2.50  per  sq.  yd.  for  brick  paving;  $0.75  per 
lin.  ft.  for  setting  curbing. 

®The  Luzerne  County  Board  of  Commis- 
sioners, Wilkes-Barre,  Pa.,  has  awarded  the 
following  contracts  for  the  building  of  the 
new  county  road  from  Fairview  to  Freeland 
by  way  of  White  Haven,  the  total  cost  to  be 
$239,978:  Section  1-B.,  G.  Coon,  of  Dorrance- 
ton,  Pa.,  using  native  stone  for  bottom,  course 
and  trap  rock  top  course,  Bermuda  penetra- 
tion, $55,450;  section  2-E.,  P.  Post,  of  Wilkes- 
Barre,  using  native  stone,  top  and  bottom 
course,  Residium  penetration,  $60,417 ;  section 
3,  Herrick  Construction  Co.,  Wilkes-Barre, 
using  native  stone  top  and  bottom  course, 
Bermuda  penetration,  $40,695 ;  section  4,  Free- 
land Construction  Co.,  Freeland,  Pa.,  using 
native  stone  top  and  bottom  courses,  Bermuda 
penetration,  $82,416.  Plans  and  specifications 
were  prepared  by  Meyers  &  Moore. 

Following  bids  were  received  Dec.  12  by 
Director  of  Public  Works  Cooke,  of  Philadel- 
phia, Pa.,  for  the  repaving  of  Arch  St.,  be- 
tween Front  St.  and  the  Schuylkill  River,  with 
creosoted  wood  block  on  a  6%-in.  concrete 
foundation,  including  37,700  sq.  yds.  of  pave- 
ment: McNichols  Paving  &  Construction  Co., 
90  days,  $2.87  per  sq.  yd. ;  Edwin  H.  Vare, 
150  days,  $2.89:  Mack  Paving  &  Construction 
Co.,  140  days,  $2.93;  Barber  Asphalt  Co.,  60 
days,  $2.94;  Cunningham  &  Murray,  90  days, 
$2.94;  Howard  Ruch,  90  days,  $3.14,  and 
United  States  Wood  Preserving  Co.,  150  days, 
$3.14. 

Tennessee. 

®The  Memphis  Asphalt  &  Paving  Co., 
Memphis,  Tenn.,  has  been  awarded  the  con- 
tract by  the  Board  of  City  Commissioners  of 
that  city  for  the  paving  of  Vance  Ave.,  be- 
tween South   1th  and  Turlcy  Sts.,  for  $1,012. 

The  Jackson  Memorial  Highway  Associa- 
tion was  recently  organized  for  the  purpose 
of  carrying  to  completion  the  proposed  trans- 
continental highway  from  Chicago  to  Mobile 
and  on  to  New  Orleans,  splitting  the  middle 
basin,  connecting  the  lakes  and  the  gulf,  to 
be  built  from  county  to  county,  from  state  to 
state,  as  a  monument  to  Andrew  Jackson. 
Maj.  John  J.  Vertrees,  Nashville,  Tenn.,  is 
president;  Carter  II.  Harrison,  mayor  of  Chi- 
cago, 111.,  is  first  vice-president;  Edwin  E.  Ev- 
erett, Tcrrc  Haute,  [nd.j  recording  secretary, 
and  William  Brown,  Wishville,  Tenn.,  is  cor- 
responding secretary. 


Texas. 

A  movement  will  be  started  in  Corpus 
Christi,  Tex.,  shortly,  looking  to  the  construc- 
tion of  a  number  of  blocks  of  paving  in  the 
business   district  of  the  city. 

The  voters  of  Tarrant  County,  Fort  Worth, 
Tex.,  on  Dec.  12,  voted  the  issuance  of  bonds 
in  the  sum  of  $1,000,000  for  the  construction 
of  good  roads  in  all  parts  of  the  county. 

L.  M.  Heit,  Secretary  of  the  Commercial 
Club,  Bryan,  Tex.,  is  circulating  a  petition  to 
be  presented  to  the  Commissioners'  Court, 
Bryan,  for  the  improvement  of  the  roads  of 
Brazos  County  by  the  issuance  of  bonds  in  the 
sum  of  $200,000. 

Virginia. 

The  Board  of  Aldermen  of  Lynchburg,  Va., 
has  passed  an  ordinance  providing  for  the 
issuance  of  bonds  in  the  sum  of  $550,000  for 
the  purpose  of  paving  streets  and  construct- 
ing sewers. 

Washington. 

Plans  have  been  approved  by  the  Board  of 
Public  Works  of  Seattle,  Wash.,  for  the  fol- 
lowing street  work :  Grading  of  9th  Ave.  W. 
The  following  are  the  approximate  quanti- 
ties: Earth  work,  106,000  cu.  yds.;  curbs  and 
gutters,  118,344  M.  ft.;  cross  walks,  1.26  M 
ft.;  pipe,  1,210  ft.;  Estimated  cost,  $40,400; 
4th  Ave.  S.  by  sewers  (L.  1  D.  3,316),  2,284 
ft.  sewer  pipe,  estimated  cost,  $8,500;  12th 
Ave.  S.  by  water  main  tunnel,  15,080  ft.  steel 
pipe,  tunneling  1,109  ft.,  tunneling  lining  968 
ft.,  estimated  cost  $27,000;  Alley  Blk.  16, 
plat  of  Columbia,  by  grading  and  planking 
(L.  1  D.  3,313)  earth  work  450  cu.  yds.,  plank- 
ing 17  M.  ft.,  curbs  and  gutters  2  M.  ft.  alley 
crossings  2  M.  ft.,  estimated  cost  $500. 

Reinseth  Bros.,  at  $10,405,  submitted  the 
lowest  bid  to  the  County  Commissioners,  Ev- 
erett, Wash.,  for  the  construction  of  three 
miles  of  road  on  the  Pilchuck  road. 

West  Virginia. 

Representatives  of  the  Board  of  Trade, 
Wheeling,  W.  Va.,  have  urged  the  Ohio  Coun- 
ty Commissioners,  Wheeling,  to  approve  a 
bond  issue  sufficient  to  cover  the  expense  of 
such  needed  improvements  to  the  roads  of 
Ohio  County  as  may  be  decided  upon. 

Wisconsin. 

4»Bids  will  be  received  until  10  a.  m.,  Dec. 
21  by  Bridge  Committee,  P.  Gullickson,  Chair- 
man, LaCrosse,  Wis.,  for  furnishing  and  deliv- 
ering rock  for  macadamizing  roads. 

The  City  Council  and  property  owners  of 
De  Pere,  Wis.,  favor  road  asphalt  for  the 
West  Side  pavement.  The  specifications  call 
for  a  5%-in  foundation  of  concrete,  followed 
by  2%-in.  of  crushed  stone,  on  which  is  poured 
hot  asphalt. 

The  Board  of  Winnebago  County  Commis- 
sioners, Oshkosh,  Wis.,  have  voted  to  spend 
$6,000  on  the  repair  of  country  roads  next 
summer. 

Canada. 

11.  Chase  &  Co.,  of  Seattle.  Wash.,  at  ap- 
proximately $300,000,  submitted  the  lowest  bid 
to  the  Uplands  Limited  Co.  of  Victoria,  B.  C, 
for  the  construction  of  pavement,  sidewalks, 
sewers  and  water  mains  in  Victoria.  Other 
bidders  were:  P.  J.  McHugh,  Seattle;  Bar- 
ber Asphalt  Paving  Co.,  Seattle;  Anderson 
Construction  Co.,  Seattle ;  Independent  As- 
phalt Paving  I'o..  Seattle;  T.  11.  Traphagen. 
Seattle:  Canadian  Mineral  Rubber  Co.,  West- 
holme  Lumber  Co.,  D.  H.  Topper,  Colting  & 
Co.  and  T.  R.  Nickson  &  Co. 


BRIDGES  —  STEEL    AND  CONCRETE 


California. 

I  In    I'.oard   <«f    Kern   County  Supervisors, 

Bakerifield,  Cal ,  have-  authorized  the  County 
eyot  t<>  prepare  plans  for  the  construc- 


tion of  a  concre'e  bridge  over  Kern  River  at 
( "hester  Ave   crossing      I  he  i  <>m  "i  tin-  ini 
provement  will  In-  about  $75,000. 

The   Hoard  of  Glenn  C 
Willow  .  <  al  .  let 


ii ,  let  the 

•J-  indicates  work  now  open  for  bids 


.  '( unity  Supervisors, 
following  bridge  con 


9)  indicates  a  contract  let  recently. 


tracts  at  the  last  meeting:  Nye  bridge  at 
Athena,  let  to  San  Diego  Concrete  Co..  San 
Diego,  $2,600.  Stone  bridge,  near  Butte  City. 
Contract  let  tO  Jenkins  &  Wells.  Sacramento. 
$3,988.    Three  culverts  on  the  Willows- Nor- 
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man  road,  contract  let  to  M.  Kinney,  Willows, 
$1,000.  Gravel  pit  road  culvert  let  to  M- 
Kinney,  $500. 

District  of  Columbia. 

Commissioners  of  the  District  of  Columbia, 
Washington,  D.  C,  will  attempt  to  induce 
Congress  to  take  up  the  matter  of  preparing 
plans  for  the  construction  of  a  new  bridge  at 
Calvert  St.  The  cost  of  the  preliminary  work 
is  estimated  at  $5,000. 

Florida. 

•$»Bids  will  be  received  until  Dec.  29,  by 
Board  of  Duval  County  Commissioners,  Jack- 
sonville, Fla.,  for  the  construction  of  a  bridge 
over  McGirts  Creek  on  the  road  leading  from 
New  York  Ave.  to  the  old  Orange  Park.  Plans 
and  specifications  are  on  file  with  Gail  L.  Bar- 
nard, County  Engineer. 

A  delegation  of  citizens  of  St.  Petersburg, 
Fla.,  has  appealed  to  the  County  Commission- 
ers of  Hillsborough  County  to  rebuild  the 
Johns  Pass  bridge  which  recently  collapsed 
and  fell  into  the  bayou. 

The  Board  of  Duval  County  Commission- 
ers, Jacksonville,  Fla.,  received  the  following 
bids  for  the  construction  of  two  concrete 
bridges  over  Trout  Creek  at  Dinsmore,  and 
referred  same  to  Gail  L.  Barnard,  County 
Engineer :  Southern  Bridge  Co.,  Macon,  Ga.. 
$2,410;  Swega  Bridge  Co.,  Charlotte,  N.  C, 
$2,545;  W.  C.  Kierman  &  Co.,  White  Water, 
Wis.,  $2,240,  except  excavations;  H.  H.  Scott, 
Jacksonville,  $2,831.30;  Gardner  &  Pease, 
Birmingham,  Ala.,  $2,852.88;  F.  M.  LeGate, 
Jacksonville,  $3,289.  The  bid  of  the  Southern 
Bridge  Co.  was  accepted.  The  bids  for  a 
bridge  across  Goodby's  Lake  were  as  follows : 
W.  C.  Kierman  &  Co.,  $14,200;  Southern 
Bridge  Co.,  $15,705;  Nassillon  Bridge  &  Con- 
struction Co.,  Jacksonville,  $17,260;  Oswega 
Bridge  Co.,  $17,703;  Hard  &  Worm  Co.,  At- 
lanta, Ga.,  $18,080;  Logan  Concrete  Co.,  $20,- 
560,  and  Gardner  &  Pease,  Philadelphia,  $21,- 
078.21.  The  bid  of  the  Kierman  Bridge  Co. 
was  accepted. 

Georgia. 

•J»Bids  will  be  received  until  noon,  Jan.  15, 
by  Chairman  of  the  Bridge  Committee  at  the 
office  of  R.  M.  Clayton,  Chief  of  Construction, 
Atlanta,  Ga.,  for  the  construction  of  a  steel 
bridge  with  reinforced  concrete  approaches 
at  Bellwood  Ave.,  Atlanta,  Ga.  Plans  and 
specifications  can  be  obtained  of  the  Chief  of 
Construction  upon  application. 

As  the  result  of  a  conference  with  E.  B. 
Pleasants,  Chief  Engineer  of  the  Atlantic 
Coast  Line  Ry.,  City  Engineer  J.  W.  Howard 
of  Savannah,  Ga.,  announces  that  much  of  the 
preliminary  work  has  been  completed  for  the 
construction  of  the  proposed  viaduct  in  the 
southern  section  of  the  city  and  that  work 
will  be  started  at  once.  The  cost  of  the  work 
is  estimated  at  $250,000,  half  of  which  will  be 
paid  by  the  city. 

Illinois. 

•$»Bids  will  be  received  at  Havana,  111.,  up 
to  1  p.  m.,  Jan.  3,  for  cleaning,  painting,  plac- 
ing new  steel  and  wood  stringers,  wood  floor 
beams,  and  wood  floor  on  the  Illinois  River 
bridge  at  Havana,  111.  William  J.  Meyer, 
Chairman,  Bridge  Committee,  Havana,  111. 
Illinois  River  Bridge :  Two  fixed  spans,  each 
about  150  ft.  long;  to  be  cleaned,  painted,  sup- 
plied with  steel  stringers  and  the  wood  floor 
relaid.  One  movable  span,  about  288  ft.  long, 
to  be  cleaned,  painted  and  supplied  with  creo- 
soted  timber  floor  beams  and  stringers  and 
white  oak,  non-creosoted  floor.  Concrete 
joist  rests  to  be  built  on  the  four  piers  and 
two  15-in.  I-beam  braces,  placed  to  stiffen  the 
drum  of  the  movable  span.  Work  to  be  com- 
pleted on  or  before  May  15,  1912.  More  de- 
tailed information  may  be  had  by  an  examina- 
tion of  the  plans  and  specifications  prepared 
by  the  Illinois  Highway  Commission  which 
may  be  seen  at  the  Town  Clerk's  office  or  may 
be  obtained  upon  application  in  writing,  from 
the  Illinois  Highway  Commission,  Springfield, 
111. 

^•Bids  will  be  received  up  to  10  a.  m.,  Sat- 


urday, Dec.  21,  at  Atkinson,  111.,  for  one  steel 
bridge,  to  be  built  on  the  highway  between 
the  towns  of  Atkinson  and  Alba,  Henry 
County,  111.  Theo.  Milar,  Town  Clerk,  Atkin- 
son, 111.  Pritchard  Bridge:  Span,  140  ft.; 
roadway,  16  ft. ;  concrete  floor.  Abutments, 
plain  concrete;  height  over  all,  17  ft.; 
length  of  wings,  about  17  ft.  Concrete  in 
abutments,  about  183.7  cu.  yds.  Foundations 
to  be  supported  on  piles;  footing,  2  ft.  below 
stream  bed.  Nearest  railroad  station,  Atkin- 
son, about  6  miles ;  Hennepin  Canal,  about  3% 
miles.  Roads  not  graveled.  Maximum  wagon 
haul,  about  3,000  pounds.  Concrete  materials 
must  be  shipped  in.  Stream  bed,  mud  and 
sand.  Average  excavation  for  abutments, 
about  15  ft.  Work  to  be  completed  on  or  be- 
fore August  1,  1912.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission,  which  may  be  seen 
at  the  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway  Commission,  Springfield,  111. 

®The  contract  for  the  construction  of  a  300- 
ft.  steel  trestle  at  Carpenter's  mill  in  Spring- 
field township  has  been  awarded  to  F.  R.  Mil- 
ler, Springfield,  111.,  at  $4,450.  The  work,  ac- 
cording to  the  terms  of  the  contract,  must  be 
completed  by  March  1.  Other  bids  submitted 
were  as  follows:  A.  C.  Brown  Co.,  $4,665; 
.Springfield  Bridge  &  Iron  Co.,  $4,505;  Baker 
Manufacturing  Co.,  $4,875 ;  Springfield  Road 
Supply  Co.,  $5,100.  The  bridge  is  to  be  of 
steel  with  concrete  floor  and  base.  The  im- 
provement was  sanctioned  at  a  meeting  of  the 
Board  of  Supervisors  some  time  ago. 

Plans  have  been  prepared  by  County  Sur- 
veyor Leon  de  Tissandier,  Rockford,  111.,  for 
the  construction  of  a  bridge  on  the  county  line 
between  Winnebago  and  Ogle  Counties.  The 
cost  of  the  work  is  estimated  at  about  $50,000. 

It  is  believed  a  referendum  vote  will  be 
called  in  the  Township  of  Proviso,  west  of 
Chicago,  111.,  to  decide  on  the  issuance  of 
bonds  for  the  building  of  a  new  bridge  at 
Madison  St.  over  the  Des  Plaines  River.  The 
Highway  Commissioners  of  the  township  have 
approved  the  building  of  a  bridge,  and  it  only 
remains  to  obtain  a  petition  of  30  signatures. 

City  Council  of  Decatur,  111.,  has  approved 
the  resolution  of  Commissioner  Shade  that 
the  municipality  will,  under  certain  conditions, 
appropriate  $22,500  to  assist  in  the  construc- 
tion of  a  concrete  bridge  across  the  river  at 
the  foot  of  Franklin  St.  The  cost  of  the 
structure  as  proposed  is  estimated  at  about 
$45,000. 

Advices  from  Pecatonica,  111.,  state  that 
work  on  the  proposed  bridge  over  the  Peca- 
tonica River  at  that  place  will  be  started  next 
spring.  The  cost  of  the  work  is  estimated  at 
about  $25,000. 

City  Commissioners  of  Waukegan,  111.,  have 
passed  an  ordinance  providing  for  the  con- 
struction of  a  concrete  bridge  on  Genesee  St. 
in  that  city  to  cost  about  $75,000.  The  new 
bridge  will  replace  the  old  structure,  which 
has  been  condemned  and  closed  since  last 
June. 

Indiana. 

City  Council  of  Indianapolis,  Ind.,  passed, 
among  other  ordinances,  one  appropriating 
$1,000  for  the  construction  of  repairs  to  the 
bridges. 

Members  of  the  South  Side  Improvement 
Association,  Richmond,  Ind.,  are  of  the  unani- 
mous opinion  that  South  L  St.  is  the  best  lo- 
cation for  the  proposed  South  End  bridge 
over  the  Whitewater  River,  and  a  delegation 
has  urged  the  Board  of  County  Commission- 
ers to  select  that  site.  It  is  said  that  the  cost 
of  building  the  new  bridge  at  that  point  will 
be  about  $30,000  less  than  a  structure  at  South 
E  St. 

Iowa. 

®Board  of  Supervisors  of  Cass  County,  At- 
lantic, la.,  has  awarded  the  contract  for  the 
construction  of  all  steel  bridges  during  the 
year  of  1912  to  the  Hunter  Iron  Works  and 
all  the  concrete  bridges  to  the  Kimballton 
Construction  Co. 


Kansas. 

»J»Bids  will  be  received  until  noon,  Jan.  4, 
by  George  II.  Hungerford,  County  Clerk. 
Manhattan,  Kan.,  for  the  construction  of  a 
20-ft.  stone  arch  bridge  with  wing  walls  across 
a  branch  1  mile  north  of  the  Randolph  depot 
in  Jackson  township.  Plans  and  specifications 
are  on  file  with  the  clerk. 

®The  Wichita  Construction  Co..  Wichita, 
Kan.,  has  been  awarded  the  contract  for  the 
construction  of  two  bridges,  one  south  of 
Cheney  over  Minescah  and  the  other  north  of 
Mt.  Hope  over  Arkansas  River,  and  for  re- 
pairing one  near  Derbey.  Contract  price  was 
$12,000.    Bids  were  opened  at  Wichita  Dec.  11. 

®The  contract  for  the  construction  of  a 
bridge  over  Chisholm  Creek  has  been  awarded 
to  the  Missouri  Valley  Bridge  &  Iron  Co., 
Leavenworth,  Kan.,  at  $1,800.  Bids  were 
opened  at  Wichita,  Kan.,  Dec.  11.  L.  L.  Le- 
land  is  County  Auditor. 

The  Commissioners  of  Douglas  County, 
Lawrence,  Kans.,  received  and  rejected  all 
bids  for  the  construction  of  a  number  of 
small  bridges,  including  a  30-ft.  span  over  a 
branch  of  8-Mile  creek,  a  26-ft.  span  over 
8-Mile  creek  in  Ottawa  township,  and  repairs 
to  the  Wickham  bridge  over  the  Appanoose 
creek  and  repairs  to  the  Martin  bridge  over 
the  Coal  creek. 

Maryland. 
•J»Bids  will  be  received  untitl  11  a.  m.,  Dec. 
20,  by  Board  of  Awards  at  the  office  of  the 
City  Register,  Baltimore,  Md.,  for  removing 
the  Warren  Truss  Bridge  and  for  erecting  a 
steel  plate  girder  bridge  on  South  Monroe  St. 
over  the  Baltimore  &  Ohio  R.  R.  tracks  in 
that  city.    H.  K.  McCay  is  City  Engineer. 

Massachusetts. 

The  United  States  War  Department  has  ap- 
proved the  plans  of  the  City  of  Boston,  Mass., 
for  the  construction  of  the  Chelsea  Bridge 
North,  and  the  original  appropriation  of  $250,- 
000  will  be  raised  to  $425,000.  The  new  plans 
provide  for  building  on  the  line  of  the  present 
bridge  a  large  swing  draw  span,  making  avail- 
able two  waterways,  each  125  ft.  wide  and  35 
ft.  deep.  One  will  be  a  widening  of  the  pres- 
ent waterway,  which  will  be  necessary  in  or- 
der to  connect  properly  with  the  channel  al- 
ready dredged  above  the  bridge  by  the 
Government.  The  other  waterway  will  be  of 
sufficient  size  to  admit  ocean  steamers  enter- 
ing the  port  of  Boston.  The  draw  span  will 
be  of  steel,  resting  on  a  masonry  pier,  both  of 
which  will  form  part  of  the  permanent  steel 
and  masonry  bridge  that  will  be  erected  pos- 
sibly 20  years  later.  The  southerly  waterway 
will  be  constructed  at  the  middle  of  the  river, 
in  such  a  position  as  to  provide  for  all  de- 
mands of  navigation.  The  construction  of  the 
temporary  bridge  at  present  will  cost  more 
than  under  the  new  plans,  but  a  saving  will 
be  effected  20  years  later  when  the  city  con- 
structs the  permanent  structure.  L.  K.  Rour- 
ke  is  Commissioner  of  Public  Works  of  Bos- 
ton. 

Michigan. 

The  Board  of  Works.  Saginaw,  Mich.,  has 
instructed  the  Engineering  department  to  pre- 
pare plans  for  the  construction  of  a  500-ft. 
bridge  over  the  river  at  Johnson  St.  Bids 
were  received  last  month  for  a  430-ft.  bridge 
but  it  is  understood  that  all  bids  will  be  re- 
jected and  new  ones  taken  on  new  plans  and 
specifications. 

Minnesota. 

®W.  H.  Morris,  Faribault,  Minn.,  has  a 
contract  for  the  construction  of  a  bridge  for 
the  Algona  Central  Ry..  near  Suberry,  Ont. 
The  contract  calls  for  about  35,000  lin.  ft.  of 
piling. 

®The  Board  of  Commissioners  of  Brown 
County.  New  Ulm,  Minn.,  has  awarded  the 
contract  for  the  construction  of  five  bridges 
to  A.  Y.  Bavne  &  Co..  Minneapolis,  Minn.,  at 
$19,000. 

Commissioners  of  Hennepin  County.  Minn- 
eapolis, Minn.,  have  not  as  yet  decided  upon 
the  width  of  the  proposed  Crystal  Bay  bridge 
and  the  exact  site.    The  cost  of  the  improve- 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ment  is  estimated  at  about  $34,000.  Frank 
Haycock  is  County  Surveyor. 

Missouri. 

The  Harrison  County  Court,  Trenton,  Mo., 
has  under  consideration  the  construction  of 
a  bridge  across  Grand  River  in  the  extreme 
northwest  corner  of  the  county  in  Harrison 
township. 

Nebraska. 

•f«Bids  will  be  received  .until  noon,  Dec.  29, 
by  Board  of  Pierce  Countv  Commissioners  at 
the  office  of  J.  B.  McDonald,  County  Clerk, 
Pierce,  Nebr.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
40-ft.  steel  span  upon  24-in.  tubes  or  40-ft. 
steel  girder  or  steel  piling  on  section  line  be- 
tween Sections  12  and  13,  township  26,  range 
2  west  of  6th    PM.,  Pierce  County,  Nebr. 

•J»Bids  will  be  received  until  noon,  Jan.  9,  by 
Board  of  York  County  Supervisors,  York, 
Nebr..  for  the  construction  of  steel  and 
wooden  bridges  in  York  County  during  the 
year  of  1912.  A  certified  check  for  $500  must 
be  filed  with  each  bid.  H.  F.  Chapin  is  County 
Clerk. 

®The  Garden  County  Commissioners,  Osh- 
kosh,  Nebr.,  have  let  the  contract  for  the  con- 
struction of  a  bridge  over  the  Platte  River  at 
Lisco  at  $4,226.  The  contract  for  the  flooring 
was  let  to  the  Oshkosh  Lumber  Co. 

New  York. 

■{■Bids  will  be  received  until  11  a.  m.,  Dec. 
22,  by  Maurice  E.  Connolly,  President  of  the 
Borough  of  Queens,  New  York  City,  for  16 
street  improvement  contracts.  The  largest 
being  No.  15,  for  the  construction  of  a  con- 
crete culvert  and  bulkhead,  together  with  all 
work  incidental  thereto,  to  replace  the  pres- 
ent bridge  at  Nortons  Creek,  Edgemere,  Fifth 
ward,  Borough  of  Queens.  The  time  alolwed 
for  doing  and  completing  the  above  work  will 
be  60  working  days.  The  amount  of  security 
required  will  be  $10,000.  The  Engineer's  esti- 
mate of  the  quantities  is  as  follows :  Remov- 
ing old  bridge,  piles,  sheeting  and  all  other 
obstructions.  19,200  Jin.  ft.  of  timber  piles. 
62,700  ft.,  board  measure,  timber  platform 
and  sheeting.  1,000  cu.  yds.  of  concrete  in 
culvert  and  bulkhead.  14  cu.  yds.  of  concrete 
in  fence.  5,700  lbs.  of  steel  in  culvert.  16,000 
cu.  yds.  of  earth  fill,  to  be  furnished.  1,100  sq. 
yds.  of  macadam  pavement. 

Residents  of  the  12th  ward  and  surrounding 
districts,  Binghampton.  N.  Y„  have  filed  a  pe- 
tition with  the  Public  Service  Commission 
asking  that  an  overhead  crossing  rather  than 
an  underground  crossing  be  placed  at  the 
point  where  the  Delaware.  Lackawanna  & 
Western  R.  R.  and  D.  &  H.  R.  R.  tracks  pass 
Robinson  St. 

North  Dakota. 
•{•Bids  will  be  received  until  2  p.  m.,  Jan  1, 
by  C.  Allister,  LaMoure  County  Auditor,  La- 
Moure,   N.  Dak.,   for   furnishing  corrugated 
galvanized  steel  culverts. 

Ohio. 

The  Director  of  Public  Service,  Toledo,  O., 
received  the  following  bids  Dec.  5  for  the 
construction  of  the  bascule  bridge  at  Cherry 
St.:  Seherzer  Rolling  Lift  Bridge  Co.,  Chi- 
cago, 111.  (company's  plan).  $125,250,  alterna- 
tive bid,  $132,980;  Toledo  Bridge  &  Crane  Co. 
(city  plan),  $187,000,  (company's  plan),  $132,- 
500;  Strobel  Steel  Construction  Co.,  Chicago, 

III    '<iiy  plan),  $119.  ;  Pennsylvania  Bridge 

Co..  Beaver  Palls,  Pa.  (city  plan),  $148,100; 
American  Bridge  Co.  (city  plan),  $192,000 

City  Council  of  Cincinnati,  ().,  has  passed 
a  resolution  declaring  it  necessary  to  construct 
a  reinforced  concrete  bridge  over  West  Fork 

'  rec  k  on  Peek-man  St.  The  cost  of  the  work 
is  estimated  at  about  $31, 2IH. 

Preliminary  steps  have  been  taken  by  the 
County  Commissioners,  Columbus,  ().,  toward 

issuing  bonds  to  the  amount  of  $00,000  for  re* 

pairing  and  restoring   IK  bridges  throughout 

Franklin  ( lounty. 

Cit)  Council  of  Dayton,  <>,  has  passed  in 
ordinance  authorizing  $15,000  of  bonds  for  the 

construction  of  a  steel  girder  bridge  over  the 


Canal  at  Stewart  St.  as  an  approach  to  the 
new  Stewart  St.  river  bridge. 

City  Council  of  Youngstown,  O.,  has  passed 
an  ordinance  providing  for  the  issuance  of 
bonds  amounting  to  $1,000  for  repairing  via- 
ducts, bridges  and  culverts  throughout  the 
city.    M.  F.  Hyland  is  City  Clerk. 

The  Committee  on  Streets  and  Alleys  has 
recommended  that  the  City  Council  take  ac- 
tion relative  to  the  construction  of  the  pro- 
posed North  Main  St.  viaduct,  Springfield,  O. 

Oregon. 

•J*Bids  will  be  received  untitl  10  a.  m.,  Dec. 
30,  by  Douglas  County  Court,  Roseburg.  Ore., 
for  the  construction  of  the  following  bridges : 
Shamrock  bridge  over  the  Umpqua  River, 
Brown's  Ferry  bridge  over  the  North  Ump- 
qua, and  Winston  bridge  over  the  South  Ump- 
qua. Bids  will  also  be  received  at  the  same 
time  for  repairs  to  the  Winchester  bridge, 
over  the  North  Umpqua. 

®The  Lincoln  County  Commissioners,  Dav- 
enport, Wash.,  have  let  the  contract  for  the 
construction  of  six  bridges  throughout  the 
county  to  the  Coast  Bridge  Co.,  Portland, 
Ore.,  at  $8,500.  Five  of  the  structures  will  be 
40-ft.  spans,  located  as  follows :  One  over 
Duck  Creek  3  miles  north  of  Nemo,  two  over 
Coal  Creek  near  Morrocco  and  the  other  one 
mile  from  Mohler,one  just  east  of  Davenport, 
Wash.,  while  the  other  is  to  be  located  near 
Reardan.  The  sixth  will  be  a  100-ft.  steel 
structure  placed  over  Wilson  Creek  6  miles 
south  of  Almira.  The  abutments  will  be  built 
by  the  county  and  it  is  expected  that  the 
bridges  will  be  built  about  the  first  of  July. 
J.  W.  Brislawn  is  County  Auditor. 

The  following  itemized  bids  were  received 
by  the  City  of  Portland,  Ore.,  Dec.  1,  for  the 
construction  of  the  superstructure  of  the 
Broadway  bridge,  mentioned  in  our  last  issue. 
The  bids  in  the  order  given  in  the  table  are 
for  Strauss  design,  Rail  design,  Strauss  Modi- 
fied "A"  and  Seherzer,  respectively.  In  each 
case  Item  1  stands  for  steel  work ;  2,  operat- 
ing machinery;  3,  electrical  machinery;  4,  roy- 
alty for  bascule;  5,  creosoted  timber  in  deck; 
6,  Shuman  pavement  on  bascule ;  7,  wood 
block  pavement ;  8,  concrete  sidewalks ;  9, 
counter  weights.  (A)  stands  for  Pennsylvania 
Steel  Co..  (B)  Robert  A.  Wakefield,  (C) 
Sound  Contracting  &  Engineering  Co.,  (D) 
United  States  Steel  Products  Co. 

TYPE   OF   BASCULE  BRIDGE. 


(A)  (B)  (C)  (D) 

Unit  Unit  Unit  Unit 

Item.   Quantities,  price,  price.  price.  price. 

1...    14, 9:>r).  000       3.98c  4.3c  4.767c  4.416c 

2...        176,000      10.5c  10.0c  16.0c  12.0c 

3. . .  lump  sum         

4 . . .  lump  sum         

.">...         666,000    $50.00  $58.00  $44.00  $51.00 

6...           1,435      $3.75  $4.20  $5.00  $4.15 

7...          10,270     $2.20  $2.90  $2.20  $2.85 

8...           4,433      $4.70  $2.60  $3.50  $2.55 

9...      6,300,000       0.32c  0.25c  0.13c  0.24c 


Total                 $744,159  $793,702  $867,229  $808,689 

1...    13,968.000       4.01c       4.3c    4.416c 

2...        183,000      10.5c       10.8c    12.0c 

3  

I    

5...         666,000    $50.00      $58.00    $51.00 

6...  1,435      $3.75       $4.20    $4.15 

7...  10,270      $2.20        $2.90    $2.85 

8...  4,433      $4.70       $2.60    $2.55 

9...     4,350,000       0.21c       0.25c    0.17c 


Total    $693,777  $744,068    $753,218 

1...    14,100,000        4.01e        4.3c    4.416c 

2...         171,000      10.5c        10.0c    12.0c 


4  

5...         666,000    $50. 00      $58.00    $51.00 

6...  1,435      $3.75       14.20    $1.15 

7...  10,270      $2.20       $2.90    $U'.S5 

8...  4,433      $4.70       $2.60    $2.r»G 

9...      5,480, 000       0.22c       0,26c    0.24c 


Total    $7(15, 621  $75  1,262    $768,211 


SC'MEUZKIJ. 

1...     14.245.000  3.94c   

2...        200,000  10.0c   


4  

5...  666.IHIO  fSO.OO 
«...  '  1.435  $3.75 
7...  10,270  $2.20 

«...  4,488  $1.70 

9...     8,290,000  o.27c 


Total    $7iHi.  I4fl 


®The  Coast  Bridge  Co.,  Portland,  Ore.,  has, 
according  to  information  received  from  Ore- 
gon City,  Ore.,  been  awarded  a  contract  by 
the  County  Court  for  the  construction  of 
bridges  over  Eagle,  Puddling  River,  Sunny- 
side  Gulch,  near  Arnett's,  and  Clear  Creek  at 
or  near  Banfield,  Veazie,  Switch,  Aurora  and 
Clackamas.  The  work  will  cost  $17,965  and  all 
material  must  be  on  the  ground  by  May  1. 

Plans  have  been  completed  and  are  on  file 
with  the  City  Engineer  for  the  construction 
of  the  proposed  concrete  bridge  over  Sulli- 
van's Gulch  on  East  21st  St.,  Portland,  Ore. 

Pennsylvania. 

The  Scofield  Engineering  Co.,  Philadelphia, 
Pa.,  has  been  selected  to  serve  as  special  con- 
sulting Engineers  to  the  Special  Committee  of 
the  Board  of  Chosen  Freeholders  of  Atlantic 
County  in  connection  with  the  steel  bridge  to 
be  erected  on  Albany  Ave.,  Atlantic  City,  N.  J. 
Plans  and  specifications  have  been  completed 
and  work  will  be  let  at  an  early  date. 

The  Water  Supply  Commission  of  Penn- 
sylvania, at  a  recent  meeting  at  Harrisburg, 
Pa.,  approved  the  application  of  the  Central 
Railroad  Company  of  New  Jersey  for  the 
construction  of  a  steel  deck  plate  girder 
bridge,  resting  on  two  reinforced  concrete 
abutments,  and  one  concrete  river  pier,  and 
also  a  rubble  masonry  retaining  wall,  and  for 
the  making  of  repairs  to  an  existing  retaining 
wall,  in  or  along  the  Lehigh  River,  near  Glen 
Onoko,  Carbon  County,  Pennsylvania. 

Plans  have  been  completed  for  the  construc- 
tion of  the  proposed  reinforced  concrete  arch 
bridges  over  Market  and  Queen  Sts.  on  the 
high  line  of  the  Cumberland  Valley  R.  R. 
G.  C.  Koons,  Chambersburg,  Pa.,  is  Engineer 
of  the  railroad. 

The  Baltimore  &  Ohio  R.  R.  Co.  has  re- 
paired the  bridge  over  the  Stony  Creek  River 
below  Foustwell,  Pa.,  which  was  recently  in- 
jured by  the  wreck  of  a  coke  train.  It  is  be- 
lieved that  the  bridge  will  be  replaced  later  by 
a  heavier  structure.  E.  G.  Lane,  Pittsburgh, 
Pa.,  is  Engineer  Maintenance  of  Way. 

City  Council  of  Chambersburg,  Pa.,  has  un- 
der consideration  the  construction  of  a  bridge 
over  the  creek  and  Western  Maryland  tracks 
on  Chamber  St. 

Tennessee. 

The  Department  of  Streets  and  Sewers, 
Chattanooga,  Tenn.,  has  been  advised  by  Wil- 
bur N.  Watson,  Cleveland,  O.,  the  designing 
engineer,  that  modified  plans  for  the  McCallie 
Ave.  viaduct  have  been  completed. 

Texas. 

®The  contract  "or  the  construction  of  the 
Oak  St.  viaduct  on  the  Texas  side  of  Texar- 
kana,  from  Broad  St.  to  Carmichael  Hill, 
spanning  the  Kansas  City  Southern,  Texas  & 
Pacific  and  St.  Louis  Southwestern  tracks,  has 
been  awarded  to  the  Phoenix  Bridge  Co., 
Phoenixville.  Pa.  The  contract  for  the  sub- 
structure went  to  Austin  Bros.,  Dallas,  Texas. 
Work,  it  is  said,  will  be  started  within  a 
month  and  will  necessitate  the  expenditure  of 
about  $150,000. 

Voters  of  Tarrant  County  at  an  election 
held  Dec.  12,  according  to  advices  from  Fort 
Worth,  Texas,  approved  the  issuance  of  bonds 
amounting  to  $600, 000  for  the  construction  of 
four  bridges  over  the  Trinity  River  within  the 
city  limits  of  Fort  Worth.  One  of  the  struct- 
ures will  be  of  concrete  and  will  connect  the 
city  with  the  north  side. 

Utah. 

•{•Bids  will  be  received  until  S  p.  m.,  Dec. 
29.  by  Board  of  Public  Works.  ||  (J.  McMil- 
lan, Chairman,  Salt  Lake  City.  Utah,  for  work 
of  constructing  steel  bridge  on  concrete  abut 
ments  over  Jordan  River  at  Ninth  North  St., 
in  accordance  with  plans  and  specifications  on 
file  with  City  Pnginecr. 

The   City   Engineering    Department,  Salt 

Lake.  Utah,  has  started  work  on  plans  for 
the  construction  of  a  steel  bridge  across  the 
Jordan  Kiver  at   Ninth  North  St.    The  Citj 

Council  has  authorised  the  expenditure  of 

$5,000  for  the  structure  and  bids  will  proh 


♦I-  indicates  work  now  open  for  bids.    (•)  indicates  a  contract  let  recently. 
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ably  be  advertised  as  soon  as  plans  are  com- 
pleted. The  new  bridge  will  replace  the  old 
wooden  structure  blown  out  two  years  ago  to 
relieve  the  flood  district. 

Washington. 

•J«Tlie  opening  of  bids  for  the  construction 
of  a  bridge  spanning  the  Siebert's  has  been 
postponed  until  Jan.  2,  1912.  R.  D.  McLaugh- 
lin is  County  Auditor,  Port  Angeles,  Wash. 

West  Virginia. 

*J»Bids  will  be  received  until  Dec.  26,  by 
Board   of   Kanawha   County  Commissioners, 


Charleston,  W.  Va.,  for  the  construction  of 
an  iron  truss  bridge  about  208  ft.  long  with 
roadway  16  ft.  wide  including  fills  at  both 
ends.  The  structure  will  be  erected  over  the 
Poca  River  200  ft.  above  the  mouth  of 
Kelley's  Creek. 

The  Grafton,  Fairmount  &  Clarksburg  R.  R., 
according  to  reports,  is  planning  the  construc- 
tion of  a  number  of  steel  bridges,  one  to  be 
1,250  ft.  long  and  four  steel  dock  girder 
bridges. 

Wisconsin. 

The   Board   of   Marquette   County  Super- 


visors, according  to  advices  from  Portage, 
Wis.,  has  appropriated  $3,000  toward  the  cost 
of  building  a  new  steel  swing  bridge  across 
the  Fox  River  to  replace  the  Eggleston  Pon- 
toon bridge  between  the  towns  of  Moundville 
and  Buffalo. 

Canada. 

The  City  Council  of  St.  Catharines,  Out., 
has  given  the  first  and  second  readings  to  the 
law  providing  for  the  expenditure  of  $150,000 
for  a  high  level  bridge. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arizona. 

Bids  as  follows  were  received  Dec.  0  by  the 
Salt  River  Valley  Users'  Association,  Phoenix, 
Ariz.,  for  the  construction  of  gates,  guides, 
operating  mechanism  and  motor,  involved  in 
the  construction  of  the  waste  gates  in  the 
Grand  canal  head  extension  :  Roy  &  Titcomb, 
Nogales,  gates,  etc.,  $1,875;  motor,  $252.15, 
Fulton  Engine  Works,  Los  Angeles,  gates, 
etc.,  $2,453;  motor,  $285.  Llewellyn  Iron 
Works,  Los  Angeles,  gates,  etc.,  $1,650  ;  motor, 
$275.  Flint-Lomax  Electric  &  Manufacturing 
Co.,  Denver,  gates,  etc.,  $1,898;  motor,  $180.40. 
Stearns-Roger  Manufacturing  Co.,  Denver, 
gates,  etc.,  $2,175;  motor,  $253.  Bids  were 
also  received  for  the  construction  of  the 
two  siphons  and  the  bridge  that  will  be 
needed  in  passing  the  canal  head  ex- 
tension under  the  Arizona  Eastern  tracks. 
Bids  were  submitted  on  three  classes  of 
concrete  work,  two  classes  of  excavation 
and  the  furnishing  of  steel  for  the  reinforc- 
ing. The  bids  were  as  follows,  the  concrete 
and  excavating  being  quoted  by  the  cubic  yard 
and  the  steel  bv  the  pound :  Olsen  &  Graf — 
Concrete,  first  $8.40,  second  $8.90,  third  $5.90; 
excavation,  first  45  cts.,  second  90  cts. ;  steel 
AM  cts.  Keithline,  Odam  &  Borcbers — Con- 
crete, firsts  $8.75,  second  $8.05,  third  $8.05;  ex- 
cavation, first  00  cts.,  second  $2.50;  steel  4  cts. 
Shumway  &  Bowen — Concrete,  first  $5.95,  sec- 
ond $6.05,  third  $5.50;  excavation,  first  50  cts.. 
second  $1 :  steel,  $.030.  Herbert  J.  Mann- 
Concrete,  first  $0.91,  second  $10.73,  third  $0.41 ; 
excavation,  first  30  cts.,  second  $1.50;  steel, 
6%  cts. 

Colorado. 

•f'Bids  will  be  received  until  4  p.  m.,  Jan. 
10,  by  United  States  Reclamation  Service. 
Montrose,  Colo.,  for  constructing  12  miles  of 
West  Canal,  Uncompahgre  Valley  project  in 
the  vicinity  of  Montrose.  This  work  involves 
the  excavation  of  about  210,000  cu.  yds.  of 
material  in  open  cut  and  1,750  lin.  ft.  of  tunnel. 

Idaho. 

*J*Bids  will  be  received  until  2  p.  m.,  Jan.  10, 
by  United  States  Reclamation  Service,  Boise. 
Idaho,  for  furnishing  four  electric  derrick 
hoists  and  four  stiff  leg  derricks  for  the  Boise 
project,  Idaho. 

Advices  from  Boise  state  that  the  Bruneau 
irrigation  project  has  been  financed  in  the 
east  and  that  construction  work  will  be 
started  in  the  spring.  This  project  calls  for 
the  reclamation  of  some  000,000  acres  at  a 
cost  of  from  $22,000,000  to  $24,000,000.  The 
tract  starts  at  a  point  six  miles  west  of  Buhl 
and  reaches  the  Bruneau  River.  65  miles  west. 
Buhl  is  the  nearest  town  to  the  project  and 
will  be  the  headquarters  for  the  construction 
work.  It  is  planned  to  convey  water  to  the 
Bruneau  tract  in  a  canal,  carrying  0,000  second 
feet,  that  will  be  80  miles  in  length  and  lined 
with  concrete  the  entire  distance  to  minimize 
friction  and  prevent  seepage.  The  water  will 
be  taken  out  at  the  Milner  dam.  Another  dam. 
designed  to  provide  reservoir  capacity  of  2,- 
000.000  or  more  acre  feet  of  water,  is  to  be 
built  at  American  Falls, 


Illinois. 

Bids  will  be  received  until  2  p.  m.,  Dec.  27. 
by  Commissioners  of  Richland  Drainage  Dis- 
trict, Alexander  County  at  the  office  of  Gil- 
bert and  Gilbert,  Attorneys,  First  State  Bank 
Bldg.-,  Cairo,  111.,  for  drainage  work  in  the  dis- 
trict. 

Indiana. 

©Contracts  for  the  construction  of  the 
Gardner  Ditch  in  Bethlehem  Township,  Cass 
County,  have  been  let  as  follows:  Open  work, 
Win.  Funk,  Royal  Center,  Ind.,  at  $5,983;  tile 
work  to  Leonard  Fay,  Royal  Center,  Ind.,  at 
$0,792.  The  work  includes  40,500  cu.  yds.  of 
open  ditch  work  and  34,745  lin.  ft.  of  8-in.  to 
24-in.  tile.  Bids  were  opened  Dec.  11  at  office 
of  Chas.  R.  Lybrook,  County  Surveyor,  Lo- 
gansport,  Ind. 

Iowa. 

•f»Bids  will  be  received  until  10 :30  a.  m., 
Jan.  3,  by  C.  A.  Batman,  County  Auditor,  Ne- 
vada, la.,  for  furnishing  the  necessary  labor 


and  material  for  the  construction  of  Drain 
No.  32  in  Story  County,  la.  The  work  will 
consist  of  the  following:  About  93,000  cu. 
yds.  of  open  work;  4,800  ft.  of  36-in.  tile; 
3.901)  ft.  of  30-in.  tile;  1,350  ft.  of  26-in.  tile; 
1,7(10  ft.  of  24-in.  tile;  5.970  ft.  of  22-in.  tile; 
1,200  ft.  of  20-in.  tile;  5,075  ft.  of  18-in.  tile; 
10,825  ft.  of  10-in.  tile;  7.600  ft.  of  14-in.  tile; 
5.841  ft.  of  12-in.  tile;  0,058  ft.  of  10-in.  tile; 
2,562  ft.  of  8-in.  tile;  42.7  cu.  yds.  of  concrete 
masonry.  Bids  will  be  received  on  both  clay 
and  cement  tile  delivered  on  the  ground,  or 
upon  both  labor  and  material. 

^•Bids  will  be  Feceived  until  2  p.  m.,  Dec. 
28,  by  the  County  Auditor,  Rockwell  City,  la., 
for  the  construction  of  Drain  No.  149  of  Cal- 
houn County,  Iowa.  The  work  may  be  let  in 
10  sections.  The  average  distance  from  the 
railroad  is  about  3  miles,  Lake  City,  la.,  be- 
ing the  nearest  railroad  station.  Kay  Gar- 
wood, Lake  City.  Ia.,  is  Engineer  in  charge 
of '  construction ;  A.  O.  Anderson,  Ames,  la., 
is  the  designing  and  consulting  engineer.  The 
following  is  the  estimated  cost  of  the  drain  : 


Wt.  tile 


— tons= 

Aver'g 

e  Cost 

Total 

Name. 

Length. 

Size. 

Cost 

cost  haul  Length, 

depth. 

rod 

Cost  of 

Main — 

ft. 

ins. 

of  tile. 

at  $1-T. 

rods. 

ft. 

laying. 

laying. 

cost. 

0-20   

..  L',000 

32 

$1,67  1  00 

310.00 

121 

6.3 

$4.90 

$  592.50 

$2,576.50 

20-32   

..  1,200 

22 

459.00 

85.20 

72 

6.4 

3.53 

254.00 

798.20 

20 

1,990.00 

368.50 

358 

6.4 

3.26 

1,167.08 

3,525.58 

Total   

$4,123.00 

763.70 

$2,013.58 

$6,900.28 

Branch  A — 

$2,616.08 

28 

$1,687.50 

312.50 

151 

6.0 

$4.08 

$  616.0S 

Branch  Ax — 

1,432.20 

0-17   

..  V.700 

24 

850.00 

157.20 

103 

6.7 

4.13 

425.00 

3,300 

15 

621.011 

115.40 

200 

7.0 

2.92 

584.00 

1,323.40 

50-74   

2,400 

12 

237.50 

4S.00 

145 

6.4 

2.12 

307.50 

593.00 

Total   

$1,711.50 

320.60 

$1,316.50 

$3,348.60 

Blanch  B— 

$  310.00 

0-20   

2,000 

10 

$  153.00 

30.00 

121 

4.9 

$1.05 

$  127.00 

20-34   

1,400 

69.30 

14.00 

85 

4.2 

.65 

55.20 

138.50 

Total   

$  222.30 

44.00 

$  182.20 

$  448.50 

Branch  C — 

$  315.50 

0-10   

1,000 

15 

$  189.00 

35.00 

60.6 

4.8 

$1.51 

$  91.50 

10-30   

2,000 

10 

153.00 

30.00 

121.0 

4.6 

.93 

112.50 

295.50 

30-40   

1,000 

s 

49.50 

10.00 

60.6 

4.4 

.71 

43.00 

102.50 

Total   

$  391.50 

75.00 

$  247.00 

$  713.50 

Branch  D— 

$  177.35 

$  561.35 

0-15   

1,500 

16 

$  324.00 

60.00 

91 

5.2 

$1.95 

15 

472.50 

87.50 

151 

4.5 

1.34 

202.34 

762.34 

Total   

$  796.50 

147.50 

$  379.69 

$1,323.63 

Branch  E — 

$  79.50 

0-10   

1,000 

lri 

$  76.50 

15.00 

60.6 

5.5 

$1.31 

$  171.00 

Branch    C-l— 0-6.  . 

600 

i; 

IS.90 

.4.50 

36.4 

3.5 

.39 

14.22 

37.6:1 

Branch  F — 

0-9   

900 

6 

$  28.35 

6.80 

54.5 

5.3 

$  .81 

$  44.15 

$  79.30 

Branch  G — 

0-15   

1,500 

18 

f  405.00 

75.00 

91 

5.1 

$2.12 

$  193.00 

$  673.00 

15-50   

3,500 

16 

756.00 

140.00 

212 

5.4 

2.06 

436.72 

1,332.72 

50-69   

1.900 

15 

359.00 

66.50 

115 

6.1 

2.34 

269.00 

694.50 

Total   

$1,520.00 

281.50 

$  89S.72 

$2,700.22 

Branch  H — 

$  .73 

0-22   

2,200 

S 

$  108.90 

22.00 

133 

4.5 

?  97.00 

$  227.90 

22-40   

1,800 

6 

56.70 

13.50 

109 

4.3 

.55 

59.95 

130.1.-. 

40-53   

1.300 

29.2"< 

8.10 

79 

4.0 

41 

32.40 

69.75 

Total   

$  194.85 

13.60 

$  189.35 

$  427.80 

500 

6 

$  15.75 

3.8 

30.3 

3.5 

$  .39 

$  11.82 

*  31.37 

l.oon 

6 

31.50 

7.5 

60.6 

3.5 

.39 

23.64 

62.61 

Branch  A-3  

500 

6 

15.75 

3.8 

30.3 

3.5 

.39 

11.82 

31.37 

Rranch  G-l  

500 

g 

24.75 

5.0 

30.3 

4.0 

.60 

18.17 

47.92 

Main  91-98  

700 

15 

132.30 

24.5 

42.4 

fi.n 

2.24 

94. 9S 

251. 7S 

Total    $19,191.67 

Combined  catch  basin  and  culvert  at  road  crossings— 13,  at  $2>   325.00 

Catch  basins— 12,  at  $5   60.00 

Special  junctions — 3,  at  $|5   45.00 


Total  cost   ,..   $19,621.67 


»J»  indicates  work  now  open  for  bids.   {*)  indicates  a  contract  let  recently. 
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•J*Bids  will  be  received  until  2  p.  m.,  Jan.  3, 
by  E.  M.  Callender,  County  Auditor,  Clarion, 
la.,  for  the  construction  of  Drain  No.  70,  in 
Lake  and  Liberty  townships.  Work  is  to  be- 
gin on  or  before  April  1,  1912,  and  to  be  com- 
pleted on  or  before  October  1,  1912.  Main 
Drain. — Section  1,  1,100  ft.,  12  in.,  average  cut, 
5.16  ft.;  section  2,  1,000  ft.  14  in.,  average  cut, 
6.68  ft.;  section  3,  3,600  ft.,  18  ins.,  average 
cut  7.84  ft.;  section  4,  2,000  ft.,  20  ins.,  aver- 
age cut,  8.03  ft.;  section  5,  2,500  ft.,  22  in., 
average  cut,  8.67  ft.;  section  6,  3,100  ft,  24 
ins.,  average  cut  6.95  ft.  Lateral. — Section  7. 
910  ft.,  12  ins.,  average  cut,  10.34  ft.;  section 
8,  1,000  ft,  14  ins.,  average  cut,  7.69  ft;  sec- 
tion 9,  900  ft.,  16  ins.,  average  cut,  5.49  ft; 
section  10,  1,100  ft,  18  ins.,  average  cut  7.97 
ft.  This  drain  to  be  constructed  with  the  use 
of  No.  1  salt  glazed  vitrified  farm  drain  tile. 
There  shall  be  six  8-in.  catch  basins  made  of 
sewer  pipe  with  cast  iron  grating.  The  bulk- 
head  to  contain  five  cubic  yards  of  concrete 
and  encase  the  end  tile. 

4*Bids  will  be  received  until  noon,  Jan.  4, 
by  E.  L.  Marriage,  Hardin  County  Auditor, 
Eldora,  la.,  as  mentioned  in  our  last  issue,  for 
drainage  work  in  District  No.  25.  The  work 
includes  the  following:  Sec.  1.-4,000  ft  of 
28-in.  tile,  average  cut  5.82,  maximum  7.90. 
Bulkhead  of  4  cubic  yards  concrete.  Sec.  2.— 
1,600  ft.  of  22-in.  tile;  1,400  ft.  of  20-in.  tile, 
average  cut  6.33,  maximum  7.40.  Sec.  3. — 
2,895  ft.  of  18-in.  tile,  average  cut  6.49,  maxi- 
mum 7.00.  Sec.  4.— Railroad  crossing.  Sec- 
5_2,000  ft.  of  16-in.  tile;  2,000  ft  of  15-in. 
tile;  1,800  ft.  of  14-in.  tile;  1,500  ft.  of  12-in. 
tile ;  average  cut  6.57,  maximum  9.20.  Sec. 
«;  — 1,200  ft.  of  10-in.  tile,  average  cut  5.28, 
maximum  7.10.  Sec.  7.— 200  ft.  of  10-in  tile, 
average  cut  5.10,  maximum  6.00.  Sec.  8. — 
2,020  ft.  of  12-in.  tile,  average  cut  5.73,  maxi- 
mum 7.30.  Sec.  9.— Railroad  crossing.  Sec. 
10—2  680  ft.  of  12-in.  tile,  average  cut  5.75, 
maximum  8.20.  Sec.  11.-1,600  ft.  of  10-in. 
tile;  900  ft.  of  8-in.  tile,  average  cut  5.25,  maxi- 
mum 6.70.  Average  haul  approximately  two 
miles  from  Garden  City,  Iowa. 

Minnesota. 

©Bids  were  opened  Dec.  12  by  J.  A.  Berg, 
County   Auditor,   Willmar,    Minn.,    for  con- 


structing County  Ditch  No.  31,  contracts  being 
let  as  follows:  590,969  cu.  yds.  open  work  to 
O.  B.  Olson  and  Chas.  Sutcliff,  1618  Fourth 
Ave.,  South.,  Minneapolis,  Minn.,  at  $44,066; 
39,817  cu.  yds.  open  work  to  P.  J.  Haley,  Will- 
mar,  Minn.,  at  $5,973;  all  tile  to  Henry  Wel- 
zein,  Dows,  la.,  at  $21,500. 

Missouri. 

®S.  P.  Reynolds,  Caruthersville,  Mo.,  has 
been  awarded  the  contract  at  $60,000  for  the 
construction  of  the  ditch,  laterals  and  im- 
provements of  Drainage  District  No.  9  of 
Pemiscot  County,  Missouri.  Bids  were  re- 
ceived Dec.  14  by  L.  E.  Thrupp,  Engineer, 
Caruthersville.  The  work  includes  the  fol- 
lowing: First  division — Lateral  No.  1,  from 
station  0  to  station  170;  lateral  No.  2,  from 
station  0  to  station  No.  120;  lateral  No.  3, 
from  station  No.  0  to  station  109;  lateral  No. 
4,  from  station  0  to  station  80.  This  division 
consists  of  47,900  lin.  ft.  and  110,192  cu.  yds. 
of  excavation,  and  is  considered  team  work. 
Second  division— Main  ditch,  from  station 
0  to  station  379;  lateral  No.  1,  from  station 
170  to  station  280;  lateral  No.  2,  from  sta- 
tion 120  to  station  186;  lateral  No.  3,  from 
station  109  to  station  161 ;  lateral  No.  4,  from 
station  80  to  station  135;  lateral  No.  5,  from 
station  0  to  station  No.  68;  cleaning  out  lat- 
eral No.  8  of  Drainage  District  No.  6.  Widen- 
ing the  main  ditch  of  Ditch  District  No.  6: 
extension  of  Drainage  District  No.  6  one-half 
mile.  This  division  contains  4-V>,!><i<i  cu.  yds. 
of  excavation  and  is  considered  dredge  boat 
work.  All  of  the  work  to  be  completed  with- 
in 18  months  from  Jan.  1,  1912. 

The  Big  Creek  Drainage  District,  according 
to  advices  from  Warrensburg,  Mo.,  has  sold 
its  $46,000  bond  issue  to  William  R.  Compton 
&  Co.,  St.  Louis. 

Ohio. 

Preliminary  surveys  have  been  made  and 
necessary  land  acquired  so  that  the  city  of 
Dayton,  O.,  will  this  coming  spring  be  able 
to  commence  work  on  the  straightening  and 
levee  construction  for  the  Great  Miami  River. 
A  $450,000  bond  issue  has  been  authorized  for 
this  improvement.  F.  J.  Cellarius  is  City  En- 
gineer. 


The  City  Council  of  Lorain  has  appropri- 
ated $25,000  for  the  improvement  of  the  har- 
bor inside  the  lines  of  the  government  juris- 
diction. Bonds  will  be  issued  and  the  wind- 
ing basin  near  the  docks  of  the  National 
Tube  Co.  will  be  widened  and  several  shal- 
low places  in  the  channel  will  be  dredged. 

Oklahoma. 

It  is  reported  that  some  definite  action  will 
be  taken  soon  by  the  City  of  Oklahoma  City 
and  the  County  for  the  straightening  of  the 
North  Canadian  River  for  a  distance  of  about 
16  miles.  It  is  proposed  to  organize  a  drain- 
age district  to  share  the  expense  of  the  work 
with  the  city  and  the  county.  The  city's 
share  of  the  cost  is  estimated  at  about  $200,- 
000.  Guy  V.  McClure  is  City  Engineer  of 
Oklahoma  City. 

South  Dakota. 

Contracts  for  about  10  miles  of  the  North 
Canal  of  the  Belle  Fourche  project  will  be  let 
in  February,  1912,  and  several  large  laterals 
will  be  let  later.  Headquarters  of  the  U.  S. 
Reclamation  service  for  this  work  are  at 
Newell,  S.  Dak.  Ground  has  been  broken  at 
that  place  for  a  new  building  for  the  Recla- 
mation Service  and  the  headquarters  for  the 
project  will  be  removed  there  in  the  near  fu- 
ture from  Belle  Fourche. 

B.  W.  Goiens  of  Sturgis,  S.  Dak.,  has  fin- 
ished his  contract  on  Schedule  Seven  and 
Eight  of  the  Belle  Fourche  project,  and  also 
the  wood  stave  siphon,  and  is  now  open  for 
anything  that  comes  up  in  his  line. 

Seitz  &  Shevling,  of  Nisland,  S.  Dak.,  have 
a  team  outfit  idle  at  present,  and  are  in  the 
market  for  anything  that  comes  up  in  their 
line. 

Cornelius  Cole  has  completed  Schedule  Two 
and  Three  of  the  North  Canal  of  the  Belle 
Fourche.  He  had  some  very  heavy  work  on 
Schedule  Two  that  he  sublet  to  O'Rourke 
Brothers,  of  Mandan,  N.  Dak. 

Doling  Brothers  left  Sturgis,  S.  Dak.,  three 
weeks  ago  for  Arkansas,  where  they  have  se- 
cured a  mile  of  nice  machine  work  on  the 
Rock  Island  extension. 


WATER-WORKS 


California. 

The  Santa  Monica  Land  &  Water  Co.,  Santa 
Monica,  Cal..  has  completed  arrangements  for 
the  construction  of  two  large  reinforced  con- 
crete reservoirs  in  the  Santa  Monica  Canyon. 
One  will  be  112  ft.  in  diameter  and  14  ft 
deep,  with  a  capacity  of  1.000,000  gals.,  and 
the  other  will  be  80  'ft.  in  diameter  and  12  ft. 
deep,  with  a  capacity  of  500,000  gals.  George 
W.  Harding.  Citizens'  Nat.  Bank  Bldg..  T.os 
Angclps.  Cal  .  is  Consulting  Fnginrer 

Colorado. 

®Tlic  Western  Steel  llcadgatc  Co..  Fort 
Collins,  Colo.,  has  been  awarded  the  contract 
by  C.  T.  Pease,  Engineer,  U.  S.  Reclamation 
Service,  Montrose,  Colo.,  for  furnishing  and 
delivering  f.  o.  b.  shipping  point  6  steel  gates. 
i  ft  wide  by  6  ft.  high,  6  hoists  for  do;  8 
steel  gates,  4  ft.  6  ins.  wide  hv  *  O  hfa*  N'"' 
were  opened   Nov.  2. 

Florida. 

•Hiids  will  be  received  until  7:80  u 
I)..  28  by  Board  of  Public  Works,  Tall* 
ha  ...  M,  for  furnishing  f  o  b.  cars  •'<<  ,,i;it 
city  of  about  95  tons  of  4,  6  and  8-in.  cast  iron 
water  pipe,  either  Universal  or  bell  and  spigot 
md  six  tons  nf  fittings  <~  1  RHw  i<=  Fmji 
nrrr 

Georgia. 

The  City  Commissioners  of  Macon,  Gft< 
.  > .tit«  inpl.ilc-  installing  an  <-1<-(  t rical  plant  for 
the  Operation  of  the  Macon  waterworks  sy. 
ton,  with  the  holding  nf  the  present  steam 


operating  system  as  a  reserve.  The  power  will 
probably  be  supplied  by  the  Central  Georgia 
Power  Co. 

Idaho. 

The  citizens  of  Preston,  Ida.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $75,000  for  the  installation  of  a  water 
supply  system.  The  Birch  Springs  are  the 
source  of  supplv 

Illinois. 

®A.  D.  Thompson,  of  Peoria,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Tremont,  111.,  for  the  con- 
struction of  approximately  14,500  ft.  of  4  to 
8-in.  cast  iron  water  mains  with  necessary  ap- 
purtenances for  $8,327.  Melluish  &  Broyhill. 
Bloomington,  111  .  are  Engineers  Rids  were, 
opened  Dec.  1 1 

The  City  Council  of  Or  Kalb,  111.,  has 
awarded  the  contract  for  the  digging  of  the 
mpw  auxiliary  deep  well  from  which  to  get  tin 
••xtra  supplv  of  water  neccssarv  for  the  city 
to  J.  P.  Miller  Artesian  Well  Co..  at  $4,629. 
subdivided  as  follows  157  ft.  16-in.  hole,  at 
$7  $l,iioi  ;  95  ft  .  15-in.  hole,  at  $5.50,  $511.55: 
$68  ft    12%-in.  hole,  at  $8.25.  $1,095:  127  ft. 

Ill  in  pipe,  at  $1  85.  $171  III:  295  fl  .  10  in 
hole  $2.75.  $IB11.25:  Hit  ft..  S  in  pipe.  Hi  $75. 
jjflO;  11!'  ft.  H  in  hob-,  at  $'_>  11.  $819.90 

Three  petitions  .lie  being  circulated  in  tin 

town  of  HeyWOrth,  til.,  for  the  installation  -I 
a  water  works  systi-m 

The  city  Coujncil  of  Georgetown.  111.,  has 
appointed  a  committee  to  secure  options  on  a 


couple  of  lots  in  Moore's  addition,  in  the  west 
part  of  the  city,  on  which  a  test  well  will  be 
sunk  to  see  if  there  is  sufficient  water  avail- 
able at  that  point  for  pumping  purposes.  It  is 
proposed  to  construct  a  waterworks  plant. 

Kansas. 

^•Bids  will  be  received  until  7  p.  m.,  Dec.  29 
by  R.  Smith,  City  Clerk,  Waterville,  Kan.,  for 
the  necessary  labor  and  material  for  the  con- 
struction of  a  water  works  and  electric  light 
ing  system.  Worley  &  Black.  217  Reliance 
Rldg.,  Kansas  City,  Mo. 

An  election  will  be  held  Dec.  20  in  the  city 
of  Independence,  Kans.,  for  the  purpose  of 
voting  on  the  proposition  to  issue  bonds  in  the 
sum  of  $99,000  for  waterworks  improvements 

At  a  special  election  in  Wichita.  Kans.,  on 
Dec.  12  the  citizens  voted  the  issuance  of 
bonds  to  the  amount  of  $1,000,000  for  the 
building  of  n  new  water  plant 

Maryland. 

®The  Cumberland,  Md..  City  Commission 
on  Dec.  13  awarded  the  contract  for  the  con- 
struction of  the  new  water  system  to  the  Mer 
rill-Ruckgaber  Co.  50  Church  St..  New  York 
City,  at  $161,000.  The  reservoir  will  be  built 
on  Fori  Hill  The  land  about  the  dam  site 
which  will  he  located  in  Pennsylvania,  9  miles 
north  of  Cumberland,  will  cist  $40,000.  James 
II  Fuertes.  M0  Nassau  St.  New  York  City,  is 
Rngineer.  . 

The  Burgess  and  Commissioner-  of  \Vil- 
liamsport.  Md  .  will  consider  plans  submitted 
In   Samuel  \    William--.  Fngineer,  Baltimore. 


.j.  indicates  work  now  open  for  bids.    ™  indicates  a  contract  let  recently. 


December  20,  1911. 
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Md.,  to  install  a  system  of  waterworks  at  an 
estimated  cost  of  $25,000. 

Massachusetts. 

The  Mayor  and  Water  Board  of  the  city  of 
Salem,  Mass.,  and  Beverly,  Mass.,  have  peti- 
tioned the  Senate  and  House  of  Representa- 
tives of  Massachusetts  to  authorize  the  two 
cities  to  acquire,  provide  for  and  use  an  addi- 
tional water  supply  by  taking  water  from  the 
Ipswich  River,  and  for  authority  to  issue 
bonds  for  the  improvement.  Rufus  D.  Adams 
is  Mayor  of  Salem,  and  Frederick  A.  Dodge  is 
Mayor  of  Beverly. 

Mississippi. 

The  citizens  of  Shubuta,  Miss.,  on  Dec.  12 
voted  against  the  proposition  to  issue  bonds 
for  the  erection  of  a  waterworks  system. 

An  election  is  to  be  held  in  Edwards,  Miss., 
on  Jan.  2  for  the  purpose  of  voting  on  the 
issuance  of  bonds  for  the  making  of  exten- 
sions to  the  waterworks  system. 

Missouri. 

Consulting  Engineer  Chas.  E.  Johnson, 
Thayer  Bldg.,  Kansas  City  Mo.,  has  com- 
pleted plans  for  the  construction  of  a  reser- 
voir and  a  treatment  plant  having  a  capacity 
of  200,000  gals,  for  the  Kansas  City  Southern 
Railway  Co.,  to  be  constructed  at  Grand- 
view,  Mo. 

The  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  introduced  in  the  Municipal 
Assembly  a  bill  providing  for  $600,000  of  im- 
provements in  the  waterworks  department. 
The  bill  contemplates  two  new  high-pressure 
pumps  at  Bissell's  Point  and  a  36-in.  main 
from  Carter  and  Warne  Aves.  south  through 
Fairground  Park,  over  Sarah  St.,  to  Forest 
Park  Blvd.  Another  main  from  Compton  Hill 
reservoir  to  Gravois  road  to  Meramec  St.,  and 
smaller  pipes  all  over  St.  Louis  are  provided 
for. 

The  citizens  of  Mountain  Grove,  Mo.,  on 
Dec.  5  voted  the  issuance  of  bonds  for  the  in- 
stallation of  a  municipal  waterworks  system 
Preliminary  work  will  be  started  at  once. 

Montana. 

•{•Bids  will  be  received  until  noon,  Dec.  26, 
by  J.  Farnum,  City  Clerk,  Miles  City,  Mont., 
for  furnishing  and  delivering  f.  o.  b.  city,  4, 
6  and  8-in.  cast  iron  water  pipe  for  the  year 
of  1912. 

The  Board  of  County  Commissioners,  Bil- 
lings, Mont.,  propose  to  install  a  pumping 
plant  below  the  rim  near  the  Yellowstone 
River  to  pump  water  from  the  river  through 
a  filtering  system  and  pipes  to  a  large  tank  to 
be  built  in  the  ground  adjoining  the  main 
building  of  the  county  poor  farm,  to  furnish 
water  for  domestic  use  in  the  buildings  of  the 
farm.  Preliminary  surveys  have  been  made 
by  County  Surveyor  B.  C.  Lillis. 

Nebraska. 

An  election  will  be  held  in  the  city  of  Nor- 
folk. Nebr.,  on  Dec.  29  for  the  purpose  of  vot- 
ing on  the  issuance  of  bonds  to  the  amount  of 
$75,000  to  repair  the  city  water  plant  and  to 
equip  an  up-to-date  electric  light  plant  in  con- 
nection. 

Bruce  &  Standevin,  Bee  Bldg.,  Omaha,  Neb., 
have  been  retained  as  engineers  for  the  con- 
struction of  an  extension  to  the  waterworks 
system  at  Ainsworth,  Nebr.,  at  an  estimated 
cost  of  $2,500. 

New  York. 

Several  persons  who  have  property  interests 
along  the  shore  of  Cayuga  Lake,  Seneca  Falls. 
N.  Y.,  are  considering  plans  for  running  a 
water  main  up  the  lake  shore  from  the 
Bridgeport  pumping  station  in  order  that  the 
summer  homes,  boathouses  and  cottages  on 
the  lake  road  may  have  some  protection 
against  fire. 

The  citizens  of  Mount  Morris,  N.  Y.,  on 
Dec.  5  voted  against  the  proposition  to  raise 
$95,999  to  help  pay  for  a  municipal  water- 
works system.  It  was  proposed  to  secure 
water  from  Silver  Lake. 


Ohio. 

•J»Bids  will  be  received  until  noon,  Dec.  22, 
by  K.  Leet,  City  Clerk,  East  Cleveland,  1413 
Williamson  Bldg.,  Cleveland,  O.,  for  the  con- 
struction of  sewer  and  water  connections. 
F.  A.  Pease  Engineering  Co.,  Williamson 
Bldg.,  Cleveland,  O.,  are  Engineers. 

The  Township  Trustees  and  the  Union 
School  District  Board  of  Education,  Amherst, 
O.,  received  bids  Dec.  19  for  the  sale  of  the 
spring  waterworks  system  which  was  former- 
ly used  to  supply  the  town  pump  and  the  cen- 
tral school  building  with  water. 

The  Reaugh  Construction  Co.  of  Cleveland, 
O.,  at  $919,152,  submitted  the  lowest  bid  to  the 
Water  Department  of  Cleveland  for  the  con- 
struction of  the  west  side  water  tunnel,  to  be 
of  concrete  block  construction.  Bids  for  this 
work  have  been  received  on  two  different  oc- 
casions and  are  considered  too  high.  It  is 
probable  the  work  will  be  done  by  day  labor 
instead  of  contract. 


Tennessee. 

The  Board  of  Mayor  and  Aldermen  of  Lex- 
ington, Tenn.,  has  sold  bonds  to  the  sum  of 
$50,000,  with  which  to  install  electric  lights 
and  waterworks.  The  work  of  erecting  the 
two  plants  and  putting  in  a  system  of  sewers 
throughout  the  entire  town  will  begin  at  an 
early  date.  Civil  Engineer  R.  C.  Houston  of 
Memphis,  Tenn.,  will  make  the  preliminary 
arrangements.    C.  G.  Gathings  is  Mayor. 


Texas. 

®It  is  reported  the  City  Commissioners  of 
Dallas,  Tex.,  have  awarded  the  contract  for 
deepening  the  Oak  Cliff  paluxy  well  to  the 
Trinity  sands  to  H.  G.  Johnston  of  Corsicana, 
Tex.,  president  of  the  American  Well  &  Pros- 
pecting Co.,  at  $11  per  ft. 

Water  Commissioner  Nelms  of  Dallas,  Tex., 
has  completed  specifications  for  the  new  Fair 
Park  Trinity  well.  This  well  will  probably 
go  2,650  to  2,700  ft.  deep.  Bids  will  be  asked 
shortly. 

Farmers  in  the  vicinity  of  Bardwell,  Tex., 
have  organized  the  Lewis  Water  Co.  The 
company  will  sink  a  well,  erect  a  windmill  and 
tank  and  pipe  water  to  their  residences  and 
farms  for  domestic  and  irrigation  purposes. 

The  citizens  of  Decatur,  Tex.,  will  vote  Jan. 
2  on  the  proposition  to  issue  bonds  in  the 
sum  of  $18,000  to  purchase  and  improve  the 
Decatur  Water,  Light  &  Power  Co.'s  plant 
which  was  recently  damaged  by  fire. 


(c)  $16,019;  United  Iron  Works,  (b)  $1,950: 
International  Contract  Co.,  (a)  $14,462.90.  (b) 
$1,540;  W.  H.  Mitchell,  (a)  $14,134.85,  (1.) 
$1,750;  Graff  Const.  Co.,  (a)  $15,731.35,  (h) 
$1,571,  all  of  Seattle;  Wilton,  Kibbe  &  Cock- 
ran.  Portland,  (a)  $12,907.30,  (b)  $1,898.50; 
McKim,  Nevins,  Puvallup,  (a)  $13,892,  (b) 
$1,600;  W.  E.  Wilkinson,  Portland,  (a)  $26.- 
071:  L.  L.  Lent.  Bremerton,  (a)  $14,900,  (b) 
$1,775;  Risdon  Machinery  Co..  (b)  $2,286.60; 


Oklahoma. 

«f«Plans  and  specifications  are  being  pre- 
pared by  Civil  Engineer  W.  L.  Benham,  Amer- 
ican Nat.  Bank  Bldg.,  Oklahoma  City,  Okla., 
for  the  installation  of  a  waterworks  and  for 
making  extension  to  the  electric  light  system 
at  Kingfisher,  Okla.  City  will  receive  bids 
for  material  about  Jan.  15. 

4*Plans  and  specifications  are  being  pre- 
pared by  Consulting  Engineer  W.  L.  Benham. 
American  Nat.  Bank  Bldg.,  Oklahoma  City, 
Okla.,  for  the  construction  of  a  waterworks 
and  electric  light  extensions  at  Wagoner, 
Okla.  The  city  will  receive  bids  for  the  fur- 
nishing of  material  and  bids  for  the  construc- 
tion will  be  received  by  the  engineer  about 
Feb.  1. 

Bids  for  the  furnishing  of  sewer  pipe,  water 
hydrants,  valves,  pumps,  boilers,  etc.,  at  Pryor 
Creek,  Okla.,  for  which  bids  were  to  have 
been  received  Dec.  20,  will  be  received  at  a 
later  date.  W.  L.  Benham,  American  Nat. 
Bank  Bldg.,  Oklahoma  City,  Okla.,  is  Con- 
sulting Engineer. 

Oregon. 

At  a  recent  election  the  citizens  of  Mad- 
ras, Ore.,  voted  the  issuance  of  bonds  to  the 
amount  of  $10,000  for  the  construction  of  a 
waterworks  system. 

Pennsylvania. 

Following  bids  have  been  received  by  the 
Commissioners  of  Waterworks  in  the  city  of 
Erie,  Pa.,  for  a  20,000,O00-gal.  vertical,  triple 
expansion  pumping  engine,  for  which  Chester 
&  Fleming,  Union  Bank  Bldg.,  Pittsburgh,  Pa., 
are  Engineers;  (1)  standing  for  bid  of  Wm. 
Tod  Co.,  Youngstown,  O. ;  (2)  Hooven, 
Ownes,  Rentschler.  Hamilton,  O. ;  (3)  Hollv 
Mfg.  Co.,  Buffalo,  N.  Y.;  (4)  Bethlehem  Steel 
Co.,  Bethlehem,  Pa.,  and  (5)  Camden  Iron 
Works,  Camden,  N.  J. : 

Price  Price 
with  195        with  145 
Size.  lbs.  Steam,  lbs.  Steam. 

(1)  36  &  66  &  100x31%x66   $114,500 

38  &  70  &  104x31%x66  

(2)  30  &  58  &    96x31V2x60   $119,950 

3S  &  70  &  10Sx31 1/4x60  

(3)  31  &  64  &    98x3174x66  \ .  $104,769 

34  &  64  &  9Sx31%x66  

(4)  35  &  66  &    HSx31V2x66   $102,000 

35  &  68  &  104x31  V2x66  

(5)  33  &  66  &    96x31%x60   J14S.500 

37  &  70  &  104x313ix60  

*33  &  66  &    96x31%x60   $150,500 

*37  &  70  &  104x31  %x60  


Vermont. 

A  mass  meeting  of  citizens  of  St.  Albans. 
Vt.,  was  held  on  Dec.  11  for  the  purpose  of 
discussing  the  proposed  water  supply  system 
on  which  a  report  has  been  made  by  Engineer 
Allen  M.  Hazen  of  New  York  City. 

Virginia. 

The  city  officials  of  Chase  City,  Va.,  con- 
template installing  a  waterworks  and  a  sewer 
system  at  an  estimated  cost  of  $60,000. 

Washington. 

®The  itemized  bid  of  Welton,  Bibbe  &  Coch- 
ran, Portland,  Ore.,  for  pipe  line,  etc.,  for 
water  works  improvements  at  Elma,  Wash., 
was  as  follows : 

Excavating  and  backfilling  $  0.49 

Furnishing  and  laying  cast-iron  pipe: 

4-in   0.54 

10-in   1.29 

Furnishing  and  laying  wire-wound  wooden 
stave  pipe: 

8-in.,  300-ft.  head   0.41 

10-in.,  200-ft.  head   0.43 

10-in.,  250-ft.  head   0.47 

10-in.,  300-ft.  head   0.51 

Special  castings,  per  lb   0.04 

Hydrants,   each    34.90 

Valves,  each: 

4-in   10.45 

8-in   23.85 

10-in   34.85 

Valve  boxes,  each   4.50 

Air  valves,  each   29.45 

Pump  house    300.00 

Sump    500.00 

12-in.  vitrified  sewer  pipe,  per  lin.  ft   0.45 

12-in.  perforated  sewer  pipe,  per  lin.  ft...  0.80 

Manholes    75.00 

12-in.  sluice  gate   30.00 

Following  bids  were  received  Dec.  5  by  the 
City  Council  of  Elma,  Wash.,  for  the  "con- 
struction of  a  water  system  in  that  city: 
(a)  work  without  machinery;  (b)  machinery; 
(c)  total:  J.  M.  Clapp,  (a)  $14,444,  (b)  $1,575, 


$114,500 
$i24,'950 
$104,769 

$i62,466 
$157,666 
$i59]666 


Duty  Duty 

with  145  with  125  Time,  Weight, 

lbs.  Water,  lbs.  Water.  Weeks.  Lbs. 

155,000,000  145,000,000  52  1,600,000 

153,000,000  140,000,000  52  1,606,000 

158,000,000  156,000,000  60  1,550,001 

152,000,000  150,000,000  60  1,600,000 

160,000,000  160,000,000  35  1.520,000 

155,000,000  155,000.000  35  1,520  000 

168,000,000  156.000,000  28  1,500,000 

162,000,000  150,000,000  28  1,520  000 

165,000.000  155,000,000  104  1.300  000 

165,000,000  155.000,000  104  1,310,000 

160.000,000  150,000.000  104  1,340,000 

160,000,000  150,000.000  104  1.400  00,1 


*Re verse  flow  type;  all  others  direct  flow. 

Duty  guarantee  on  basis  of  1,000,000  heat  units  consumed  by  engine  and  jackets,  no  allowance 
being  made  for  heat  returned  to  the  boiler. 
Contract  has  not  yet  been  awarded. 


•J*  indicates  work  now  open  for  bids.    <•)  indicates  a  contract  let  recently. 
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Williams  &  Begg  Co.,  (a)  $14,436.90,  (b) 
$1,892.50;  Galuka  &  Du  Brose,  Tacoma,  (a) 
$14,337.60.  (b)  $1,600;  Piles  &  Merrill  Co., 
Elma,  70  cents  cu.  yd.  excav.;  Fairbanks, 
Morse  Co.,  Portland,  (b)  $1,825  or  $1,620;  C. 
F.  Peterson,  Elma,  (a)  $15,521,  (b)  $2,170; 
Brewer  Bros.,  Elma,  49  cents  cu.  yd.  excav.; 
Anderson  Const.  Co.,  Tacoma,  (a)  $15,280, 
(In  $1,625;  Payne  &  Piginalli,  Tacoma,  (a) 
$13,094.20,  (b)  $1,400;  Wevman  Bldg.  Co..  (c) 
$17,070.85;  Mike  McHugh,  Tacoma,  irregular 
bid,  (a)  $12,887.65,  (b)  $1,650;  Gordon  Am- 
brose, Portland,  (a)  $15,520.2(1,  (b)  $1,898; 
Grays  Harbor  Const.  Co.,  Hoquiam,  (a)  $14.- 
099.2(1.  (b)  $2,250;  Washington  Engr.  Co,  Ta- 
coma. (a)  $14,307.45.  (b)  $1,900.  Louis  C. 
Kelsey.  Selling  Bldg,  Portland,  Ore,  is  Engi- 
neer. It  is  thought  the  work  will  be  re- 
advertised. 

Steps  leading  to  the  inquiry  into  the  pro- 
posed properties  of  the  Tacoma  Water  Supply 
Co,  furnishing  North  End  residents  of  Ta- 
coma with  water,  have  been  taken  by  the 
Municipal  Commission.  The  company  offered 
to  sell  the  plant  to  the  city  for  $250,000  or  to 


lease  or  sell  the  plant  to  the  city  for  20  an- 
nual installments  of  $20,100  per  year  each. 
The  value  of  the  plant  is  placed  at  $351,203. 

City  Engineer  W.  H.  Dunbar  of  Grand- 
view,  Wash,  has  completed  the  preliminary 
arrangements  for  a  water  system  for  Grand- 
view,  which  will  be  voted  on  at  the  city 
election. 

Wisconsin. 

Consulting  Engineer  W.  G.  Kirchoffer,  31- 
32  Vroman  Bldg,  Madison,  Wis,  has  been  em- 
ployed by  the  town  of  Owen,  Wis,  to  prepare 
plans  and  specifications  for  the  installation  of 
waterworks  and  the  extension  of  the  present 
sewer  systems. 

Canada. 

®The  City  Council  of  Prince  Rupert,  B.  C, 
has  awarded  the  following  contracts  for  the 
supply  of  1,800  tons  of.  cast  iron  pipe  and 
specials  (British  made),  and  gate  valves,  etc, 
for  which  bids  were  opened  Nov.  20  by  City 
Clerk  Ernest  A.  Woods:  Balfour,  Cuthrie  & 
Coy,  Vancouver,  B.  C,  pipe  and  specials, 
$63,111;  Drummond,  McCall  &  Co,  Montreal. 


Que,  Valves,  $1,865;  hydrants,  Crane  &  Co, 
Vancouver,  B.  C,  $2,806.  W.  Mahlon  Davis 
is  City  Engineer. 

The  various  city  estimates  of  expenditures 
for  the  coming  year  in  the  city  of  Victoria, 
B.  C,  amount  to  $741,082.  They  are  as  fol- 
lows: For  streets,  $128,000;  health  depart- 
ment, $109,020;  electric  lights,  $45,820;  for 
schools,  $258,242;  for  waterworks,  $200,000. 
Included  in  the  electric  light  estimate  are  85 
cluster  lights  which  will  be  installed  early  in 
the  year.  The  school  estimate  includes  the 
Spring  Hill  high  school. 

The  citizens  of  Medicine  Hat,  Alta,  on  Dec. 
11  passed  a  by-law  for  $45,000  for  the  purpose 
of  extending  the  waterworks. 

The  citizens  of  Saskatoon,  Sask,  on  Dec.  11 
passed  by-laws  amounting  to  $214,000  for  im- 
provements, including  fire  halls,  pumping 
plant  and  board  of  trade  building. 

Plans  have  been  prepared  by  City  Engi- 
neer M.  P.  Blair,  St.  Boniface,  Man,  for  the 
extension  of  water  mains  in  the  city  at  an 
estimated  cost  of  $185,000.  Work  will  be 
done  by  day  labor. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Alabama.  voted  the  issuance  of  bonds  to  the  amount  of 

_        .    .  $60(1. nun  for  the  extension  and  completion  of 

The  City  Commissioners  of   Birmingham,  Uu.  house  drai         and  storm  sewerage  sys- 

Ala,  have  adopted  a  resolution  providing  tor  t         including  such  extensions  of  the  water 

the  construction  of  a  crematory  plant  on  the  works  g    tem  as  are  made  nccessary  bv  the 

city  s  property  on  Avenue  b,  near  Seventh  St,  improvements 

to   cost  not   more   than   $4,500,   from   plans  1 

prepared  by  Engineer  W.  G.  Kirkpatrick  of  Illinois. 

Jackson,  Miss.  Following  are  the  low  bids  and  bidders  as 

The  officials  of  Jefferson  County,  Ala,  con-  submitted  to  the  Board  of  Local  Improve- 

template  constructing  a  new  sanitary   sewer  ments,  Chicago,  111,  E.  J.  Glackin,  Secretary, 

from  Boyles  some  distance    down    on    Five  for  constructing  sewers.     (1)   George  Pon- 

Mile  creek.    County  Sanitary  Engineer  L.  H.  torelli,  (2)  Thos.  Burke,  4648  McLean  Ave, 

Salter  has  been  instructed  by  the  Board  of  (3)  De  Vito,  Passarelli  &  Tirtilli,  600  W.  De 

Revenue.  Birmingham,  to  locate  the  route  of  Koven  St,  (4)  Ch.  Fosco,  814  S.  Desplaines 

the  sewer  and  to  start  the  work  of  securing  St. 
a  right  of  wav  for  the  sewer.    It  is  estimated 
the  cost  will  be  between  $40,000  and  $50,000. 

Arkansas.  %       -  jj 

The  Commissioners  of  Sewer  District  No.  v                      f        b        £  |j 

15,    Pine    Bluff,   Ark,   have   organized   with  g                     5        J        p     E-  S 

T.  W.  Wilson,  chairman,  and  A.  W.  Mills,      i?th  St  2.0*    355   $3.00    (4) 

secretary.    The  Commissioners  have  engaged      17th  St  1%      335  1.35   

Engineer  W.  J.  Parkes  to  draw  up  plans  for  ]i'h  pi"  j "  |[ "  j !  Mlji      825     1*85    .......  ... 

the  district  at  the  earliest  possible  date.  17th  PI. '. '. .  .  .  .  .  .  .  .  . .1.0      645  1.30   

_   ,.r        .  48th  St  1%       325  1.86   

California.  18th  st  1.(1     640  L.30   

,      .  ...  „  .  ...  48th  PI  2.0*     380  3.00   

wT.he  Hoard  of  I  own  Trustees  ot  Watson-     48th  PI  1%      325  1.35   

ville,  Cal,  has  let  the  contract  for  the  instal-     48th  PI  j-0      640     1.30    ... 

lation  of  pipe  for  the  new  sewer  systein  for  ^{J  |j; ;;;;;;;;;;;  ;}.o      602     L30  '.'.]'.'.'.'. 

Watsonville    Heights  to   Beck   &   Lewis    for  Western  Av7  alley  1  .1  k      335     l]35    .  . 

%■>  :,r,U  Western  Av.  alley.  .1.0      345  1.30   

Th»   Rnarrl   of  Tri,et«»s  of  Ch\rn    C>\      it  Western  Av.  alley.  .1%       670      1.35    $10,389  ... 

Die  Board  ol    I  rustees  ot  uiico,  Ual,  at     Springfield   Av  l.o     340      .95        323  (l> 

a  recent  meeting  decided  to  advertise  for  bids     e.  74th  PI  1%      600  2.00   

for  three  additional  laterals  to  be  the  storm     "4th  PI  1.0      470     1.40      1,858  (2> 

sewer.    They  will  be  of  terra  cotta  pipe  and  ™{£  fte.;.  ;;;; ■*%  ^ 

will  be  laid  from  Seventh  to  Ninth  on  Wall.     Tremont  Av  iy4      500     l .60   

Salem  and  Orange  Sts.    The  estimated  cost  is      Tremont  Av  1.0    1,000     1.35      2,150  (4> 

$1,500.    Bids  will  also  be  asked  for  a  terminal  Leavltt  St! ! ! ! ! ! ! ! !  :!%t    670     t'.ll    "f,,793  (4> 

at  the  sewer  farm,  to  cost  about  $1,300.  'Double  ring  brick.      tDoubfe  strength  tile 

Hids  opened  I  >ee.  1  I . 

Colorado.  _,      .  . 

_                                                             _  I  lie  citizens  ot  St.  t  harles.  111,  at  an  clcc 

VThc  Denver  &  Pueblo  Construction  Co.  |jon  1)eld  Dec  o  votC(1  tllc  jssli;ma.  0f  bonds 

has  been  awarded  the  contract  for  sub-district  ,,,  ,,„,  ,.,„„„„„  ,,f  ^h.mimi  f,,r  the  installation  of 

II.  West  anrl  South  side  sanitary  sewer  dis-  scwcrage  system.      Plans  and  specifications 

tnct.  by  the  Hoard  of  I'ubbc  Works,  of  Den-  f,„.  ,hc.  impr0vemeni  have  been  prepared. 

ver,  Colo.,  for  $50,731.    Other  bidders  were:  The  a88esgmen,   f„r  ,iu.  |,is],  Sewer 

Dillon  Stone  CO,  Wesh  oit  Doan   Investment  System    in    the    eilv    of    Belleville,    111,  has 

Co.,  Peter  O'Brien,  Tully  Construction  Co.,  been  confirmed  by  Judge  George  Crow  of  the 

1  omiuonwcalth    i  ,,,,  truction    <  o,    i.affy    &  ,  „.,.,„,  (  ,,„,-,_  an(j  bids  for  the  work  will  now 

Keefe.  Dennil  Glbbqni  and  R   J   Baker.     phe  |„.  advertised  for.    The  estimated  cost  of  the 

i  vet  will  be  15  miles  long  and  will  be  laid  improvement,  according  to  the  figures  of  City 

within  Emerson,  Broadway,  Ohio  and  Jewell  Engineer  L  L  Harper,  will  be  $8,542. 

Sts.                                      <  The  Sewer  Commission  recently  appointed 

h  i|  reported  the  City  Officiall  Of  Ordway  ,)V  ,,„.  (-ih    c'ouncil  of   Piano,   Ill,  has  or- 

I  olo  ,    have    employed    '  IVll    Engineer    S    J  Klinul.,\  \,y  electing  W.  M.  Foster,  Secretary. 

Donlavy,  pi    Denver,  Colo.,  !o  prepare  plans  .,.,iis  (.nmlnjssj,,n  wj|i  proccecl  under  the  llli 

and  Hpccifications  for  the  conatruction  of  a  |lojs  jaw9  t0  a9certain  the  cost  and  etc,  by 

»ewrr  system.  employing  an  engineer  making  surveys  for  a 

Georgia.  complete  sewer  system  for  Piano.  Other 

I  lie  citizeni   of  Savannah.  Ga,  on   Dee    0  members  are  W.  D.  Steward  and  C.  E,  Jeter. 

•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


The  City  Council  of  Chicago,  111,  has  de- 
cided upon  a  system  of  sewers  that  will  em- 
brace all  the  territory  west  of  Ridge  Blvd.,  in 
Rogers  Park,  extending  from  Devon  Ave.  to 
Howard  St,  and  from  the  Ridge  to  drainage 
canal.  The  improvement  will  cost  about  $170,- 
000. 

The  Board  of  Local  Improvements  of  Dix- 
on. Ill,  has  rejected  the  bid  received  from 
Gaffney  &  Neszit  for  the  construction  of  the 
South  Galena  Ave.  sewer  as  being  too  high. 
The   work  is  being  readvertised. 

The  City  Council  of  Moline,  111,  has  adopted 
resolutions  providing  for  sewer  and  water 
mains  on  14th  St,  from  25th  to  26th  Aves, 
and  on  25th  Ave,  from  13th  to  14th  Sts,  at  an 
estimated  cost  of  $1,586. 

Indiana. 

Plans  and  specifications  for  the  construction 
of  a  district  sewer,  including  territory  in  the 
northeast  portion  of  the  city,  have  been  com- 
pleted and  presented  to  the  City  Council  of 
Kendallville,  Ind.  According  to  the  plans  the 
sewer  will  be  laid  in  Sargent,  Railroad,  South, 
East,  Dowling,  Wood,  Lewis,  Oak  and  Sum- 
mit Sts,  and  will  cost  approximately  $15,000. 
The  plans  specify  10,076  ft.  of  tile  pipe,  includ- 
ing 2,250  ft.  of  10-in,  4,902  ft.  of  8-in,  1,275 
ft.  of  15-in,  and  1,649  ft.  of  12-in. 

Preparations  for  the  actual  condemnation 
of  right  of  way  for  the  Bowman  creek  pipe 
sewer  in  South  Bend,  Ind,  have  been  ordered 
by  the  Board  of  Public  Works.  The  sewer 
will  start  in  Rum  village,  flowing  in  a  north- 
easterly direction  through  the  city,  emptying 
into  the  St.  Joseph  river  at  Sample  St. 

City  Engineer  H,  W.  Klausmann.  of  Indian- 
apolis, Ind,  has  begun  a  test  of  the  sewage 
emptying  into  White  river,  which  will  con- 
tinue for  several  months,  in  order  to  obtain 
an  analysis  of  sewage  emptying  into  the  river 
at  each  hour  of  the  day,  and  at  all  seasons 
of  the  year.  This  data  will  be  secured  in 
order  to  assist  in  the  working  out  of  details 
for  a  sewage  disposal  plant. 

City  Engineer  E.  Shoecraft,  of  La  Porte, 
Ind.,  has  completed  plans  for  the  construc- 
tion of  :i  $50,000  sewer  next  year.  Following 
.ire  the  routes  of  the  three  arms  of  the  sewer: 
1st  branch,  on  Monroe  St,  from  Rose  to 
Mains  St.;  2nd  branch,  on  Monroe  St,  from 
Scott  to  Rose  St,  up  Rose  St.  to  Detroit,  up 
Detroit  to  Clear  Lake,  skirting  the  lake  to 
Furnace  St,  from  Furnace  St.  to  Park  St, 
and  north  on  Park  St.  to  the  Lake  Erie  tracks; 
•  lid  branch,  on  Slate  St,  from  Detroit  to  Tip- 
ton St,  along  Tipton  from  Washington  to 
Main,  on  Washington  from  Tipton  to  Hagen 
buck,  on  rlagenbuclc  north  to  Railroad  and 
along  Railroad  St.  and  Lincoln  St.  east  to 
Rush  St     The  si/e  of  the  concrete  pipe  to  be 

let  recently. 
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used  will  range  from  10-in.  to  42-in. 

The  City  Council  of  Columbus,  Ind.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  the  Maple  Grove  sewer  at  an  esti- 
mated cost  of  $40,000.  The  sewer  will  be  four 
and  a  quarter  miles  long  and  will  empty  into 
White  River.  It  is  the  intention  of  the  council 
to  let  the  contract  as  soon  as  possible,  so  that 
the  work  may  begin  early  in  the  spring. 

Iowa. 

City  Engineer  C.  H.  Young,  of  Muscatine, 
la.,  has  recommended  to  the  City  Council  of 
that  city  the  construction  of  a  large  sewer  sev- 
eral hundred  feet  long,  as  the  means  of  ac- 
commodating transportation  over  Mad  Creek 
in  the  vicinity  of  E.  2nd  St. 

Plans  have  been  prepared  by  Engineer  John 
T.  Brady  of  Ottumwa,  la.,  for  the  proposed 
extension  to  the  West  End  trunk  sewer  sys- 
tem at  an  estimated  cost  of  $60,000.  The  work 
will  include  brick  trunk  sewer  in  concrete 
cradle,  brick  submains,  manholes,  catchbasins, 
etc. 

Louisiana. 

Mayor  J.  S.  Power  of  New  Iberia,  La.,  has 
engaged  Civil  Engineer  George  G.  Earl  of 
New  Orleans,  to  make  a  report  as  to  the  best 
method  of  sewering  and  disposing  of  the  gar- 
bage of  New  Iberia. 

Maryland. 

Citizens  of  Laurel,  Md.,  have  petitioned  the 
City  Council  to  call  a  special  election  for  the 
purpose  of  voting  on  the  proposition  to  in- 
stall a  sewerage  system  for  the  town. 

The  Maryland  State  Board  of  Health  re- 
cently held  a  meeting  with  officials  of  Wash- 
ington County  and  a  number  of  well-known 
doctors  of  Montgomery  County  concerning  the 
establishment  of  a  complete  sewerage  system 
for  the  towns  bordering  on  Anacostia  and 
Rock  Creeks,  in  Montgomery  County.  The 
Washington  officials  have  asked  Maryland  to 
build  the  sewerage  system  as  planned  in  Mont- 
gomery County  and  carry  the  sewage  to  the 
District  of  Columbia  line,  where  it  will  be 
taken  up  by  the  intercepters  of  the  District's 
sewerage  system  and  carried  to  the  disposal 
plant.  The  proposed  system  will  extend  out 
as  far  as  Berwyn,  on  the  Anacostia  Creek, 
and  as  far  as  Rockville  on  Rock  Creek. 

Michigan. 

Consulting  Engineer  T.  R.  Hasley,  who  has 
been  consulting  with  City  Engineer  Charles 
Cummings,  of  Marquette,  Mich.,  with  regard 
to  the  problem  of  providing  sewerage  service 
for  North  Marquette,  has  submitted  a  re- 
port to  the  council  committee  on  streets 
and  sewers.  The  report  embodies  rec- 
ommendations for  a  proposed  new  system  that 
will  take  care  of  the  needs  of  that  part  of  the 
city  and  discussing  at  length  various  plans  for 
sewage  disposal  that  might  be  adopted  in  the 
city. 

Minnesota. 

•f*Bids  will  be  received  until  8  p.  m.,  Dec. 
26,  by  J.  Twichell,  City  Clerk,  Hastings,  Minn., 
for  the  construction  of  sewer  and  water  works 
on  5th  St.,  from  Ramsev  to  Forest  St. 

®The  Board  of  Public  Works  of  St.  Paul, 
Minn.,  has  awarded  the  following  sewer 
contracts:  On  Gaultier  St.,  from  Geranium 
St.  to  Cook  St.,  Christ  Johnson,  $1,509;  on  Ivy 
St.,  from  Payne  Ave.  to  a  point  475  ft.  east, 
E.  T.  Webster,  $527 ;  on  Page  St.,  from  Brown 
Ave.  to  Harvard  St.,  P.  J.  Ryan,  $1,373. 

City  Engineer  McGilvray,  of  Duluth,  Minn., 
has  recommended  to  the  City  Council  the  ne- 
cessity of  the  construction  of  a  storm  sewer 
on  26th  Ave.,  to  run  from  Helm-  St.  to  the 
Bay,  a  distance  of  two  blocks. 

The  City  Council  of  Stillwater,  Minn.,  has 
decided  to  have  the  city  engineer  prepare  defi- 
nite plans  for  sewer  outlets  from  the  resi- 
dence districts  of  the  South  and  North  Hills 
and  to  advertise  for  bids  to  be  opened  at  the 
last  meeting  of  the  Council  in  January. 

Mississippi. 
•J*Bids  will  be  received  until  noon,  Jan.  1, 
by  J.  D.  Laughlin,  Chancery  Clerk,  Warren 


County,  Vicksburg,  Miss.,  for  the  construc- 
tion of  sewers  in  the  City  Cemetery  road. 

Nebraska. 

*J»Bids  will  be  received  until  6  p.  m.,  Dec.  27, 
by  W.  H.  Bouslield,  City  Clerk,  Auburn, 
Ncbr.,  for  the  construction  of  920  ft.  of  lat- 
eral sewers  in  sewer  district  No.  29.  Plans 
and  specifications  are  on  file  with  engineers. 
A  certified  check  for  $100  must  be  filed  with 
each  bid. 

•J«Bids  will  be  received  until  7  p.  m.,  Dec. 

29,  by  S.  Heliker,  City  Clerk,  ifoldredge. 
Nebr.,  for  the  construction  of  1,295  lin.  ft.  of 
8-in.  sanitary  sewers,  including  3  manholes 
and  6-in.  house  connections. 

J.  M.  Deffenbaugh,  at  $2,265  submitted  the 
lowest  bid  to  the  City  Council  of  Lincoln, 
Neb.,  for  the  construction  of  a  storm  sewer 
from  27th  and  Randolph  Sts.,  west  to  the  An- 
telope Creek.  The  sewer  is  to  be  of  vitrifiea 
pipe  30-ins.  in  diameter.  Other  bidders  were : 
J.  L.  Mullen,  $2,593;  Dobson  &  Breck,  $2,443; 
Meeker  &  Shaffy,  $2,375 ;  H.  C.  Gardner,  $2,- 
573,  and  Robt.  Malone,  $2,700. 

New  Jersey. 

Preliminary  plans  have  been  prepared  by 
Consulting  Engineer  Geo?  W.  Fuller,  170 
Broadway,  New  York  City,  for  making  exten- 
sions to  the  disposal  works  of  the  city  of 
Plainsfield,  N.  J.  The  contract  for  this  work 
will  probably  be  let  in  the  spring. 

The  Borough  Council  of  Caldwell,  N.  J., 
upon  the  recommendation  of  the  Sewerage 
Committee,  has  decided  to  employ  James  Owen 
of  Montclair,  N.  J.,  as  engineer  in  connection 
with  the  proposed  sewerage  plant. 

Nevada. 

•J»Bids  will  be  received  until  7  :30  p.  m.,  Jan. 
0,  by  City  Council,  Fallon,  Nev.,  for  the  con- 
struction of  a  complete  sewer  system,  includ- 
ing 6,000  lin.  ft.  of  6  to  12-in.  vitrified  clay  or 
cement  sewer  pipe,  6,000  lin.  ft.  of  trenching, 
hauling  and  laying  sewer  pipe,  construction  of 
manholes,  flush  tanks,  inspection  of  pipes,  fill- 
ing trenches ;  one  Imhoff  sewage  tank  and  al- 
ternative bid  for  sewage  tank  according  to 
design  and  specifications  of  bidder. 

New  York. 

•f»Bids  will  be  received  until  2  p.  m.,  Dec. 
26,  by  George  McAnxeny,  President  of  the 
Borough  of  Brooklyn,  New  York  City,  for 
furnishing  all  the  labor  and  material  required 
for  the  reconstruction  of  a  double  barrel  sewer 
and  appurtenances  under  the  pier  at  foot  of 
W.  129th  St.  North  River. 

•J»Bids  will  be  received  until  3  p.  m.,  Dec. 

30,  by  Frank  Jerome  Hoyle,  Chairman  of  the 
Bronx  Valley  Sewer  Commission,  No.  2 
Grand  St.,  White  Plains,  N.  Y.,  for  furnishing 
all  the  work  and  materials  necessary  except- 
ing the  cast  iron  pipes,  without  flexible  joints, 
which  will  be  furnished  by  the  Commission, 
on  shore  near  the  site  of  the  work  for  the 
construction  and  laying  in  a  water  tight  man- 
ner of  320  ft.  and  794  lin.  ft.  of  48-in.  cast 
iron  pipe,  from  the  end  of  the  Bronx  Valley 
sewer  as  now  laid  extending  out  in  the  bed  of 
the  Hudson  River  in  a  double  line. 

®Terrance  &  Smith,  255  Court  St.,  Brook- 
lyn, N.  Y.,  has  been  awarded  the  contract 
by  George  McAneny,  Pres.,  Borough  of  Man- 
hattan, for  the  construction  of  a  sewer  in 
117thNSt.,  from  the  Harlem  River  to  Pleasant 
Ave.,  for  $6,311. 

The  Village  Board,  of  Newark,  N.  Y.,  has 
set  Dec.  21  as  the  date  for  a  special  election  to 
vote  on  the  installation  of  a  sewer  system  by 
the  issuance  of  bonds  in  the  sum  of  $182,000. 

The  New  York  State  Conservation  Commis- 
sion has  approved  the  application  and  plans 
submitted  by  the  city  of  Rome,  N.  Y.,  of  the 
method  of  discharging  effluent  from  the  pro- 
posed sewage  disposal  works  into  the  waters 
of  Wood  Creek  through  the  existing  outfall 
sewer. 

The  New  York  State  Conservation  Commis- 
sion has  approved  of  the  plans  submitted  by 
City  Engineer  E.  L.  Grimes,  of  Troy,  N.  Y., 
for  the  construction  of  a  sewer  in  Excelsior 
Ave.  The  contract  for  this  work  was  recently 
awarded  to  the  Corliss  Construction  Co. 


Ohio. 

^•Bids  will  be  received  until  noon,  Dec.  21, 
by  Director  of  Public  Service,  Lorain,  O.,  for 
furnishing  the  necessary  labor  and  materials 
for  the  construction  of  sewers  according  to 
plans  and  specifications  on  file  with  the  di- 
rector, as  follows:  Sanitary  sewer  in  West 
21st  St.  from  Oberlin  Ave.  to  Washington 
Ave.;  storm  water  sewer  in  Clinton  Ave.  from 
East  31st  St.  to  East  34th  St.  L.  B.  Johnston 
is  City  Clerk. 

Plans  for  a  sewer  to  benefit  property  border- 
ing on  the  East  End  cove  have  been  submitted 
to  the  City  Council  of  Sandusky,  O.,  by  Chief 
Engineer  King.  The  district  will  include  that 
section  bordering  the  cove  and  bounded  by 
Meigs  and  First  Sts.,  and  will  cost  about 
$0,500  to  improve.  A  main  sewer  is  proposed 
of  1,245  ft.  in  length,  with  laterals  on  Ogontz, 
Lockwood  Ave.,  Anderson  St.,  Sycamore  St., 
Sycamore  line  and  Curran  St. 

The  Board  of  Control  of  Springfield,  O., 
has  awarded  the  contract  for  the  construction 
of  the  Columbia  and  North  St.  sewers  to 
M.  J.  Cooney  at  the  following  bid :  Columbia 
St.  sewer,  Limestone  St.  to  Foster  St.,  $5,346 ; 
Columbia  St.,  from  Fostor  St.  to  first  alley- 
west  of  Sycamore  St.,  and  in  Foster  St.,  from 
Columbia  St.  to  North  St.,  and  in  North  St., 
from  Foster  St.  to  a  point  280  ft.  east,  $2,267 ; 
Columbia  St.,  sewer  from  first  alley  west  of 
Sycamore  St.  to  first  culvert  west  of  Lagonda 
Ave.,  $1,421. 

Expert  Engineer  R.  W.  Pratt  will,  it  is  re- 
ported, submit  a  report  some  time  during  this 
week  to  City  Engineer  Robt.  Hoffman  of 
Cleveland,  showing  whether  or  not  the  city 
ought  to  establish  a  sewage  disposal  plant 
in  the  upper  valley  for  the  treatment  of  all 
the  sewage  that  now  empties  into  the  river, 
in  place  of  connecting  the  river  and  Kings- 
bury run  sewerage  system  with  the  general 
intercepting  sewer  system  as  originally 
planned. 

James  J.  Hunt  at  $56,452,  submitted  the 
lowest  bid  to  the  Service  Department  of  Ak- 
ron, O.,  for  the  construction  of  a  storm  water 
sewer  from  lock  16  to  lock  20  known  as  the 
Main  St.  sewer.  Other  bidders  were :  Mc- 
Alonan  Bros.,  and  E.  McShaffrey  &  Son. 

Oregon. 

The  citizens  of  Tillamook,  Ore.,  have  voted 
an  amendment  to  the  city  charter  raising  the 
city's  bond  limit  from  $60,000  to  $150,000  for 
improvement  purposes.  A  sewer  system  and 
paving  will  be  instalied  during  the  coming 
year.    John  R.  Harter  is  Mayor. 

The  North  Albina  Improvement  District, 
Portland,  Ore.,  has  started  a  movement  to 
secure  the  installation  of  a  sewer  system  in 
the  North  Albina  district  of  Portland.  The 
territory  north  of  Killingsworth  Ave.  will  be 
included  in  the  improvement  plans. 

It  is  reported  that  Engineer  C.  T.  Darley 
has  been  instructed  to  prepare  plans  and  speci- 
fications by  the  City  Council  of  Enterprise, 
Ore.,  for  the  construction  of  a  sewerage  sys- 
tem. 

Pennsylvania. 

®The  contract  for  the  extension  of  the 
Richland  Ave.  sewer  has  been  awarded  by 
the  City  Council  of  York  City,  Pa.,  to  A.  B. 
Kraft  at  the  following  bid :  36-in.  brick  sewer, 
$4.42  per  ft.;  42-in.,  $4.74  per  ft;  12-in.  terra 
cotta  pipe  and  "y's,"  $0.86 ;  excavating  rock. 
$13.60  per  vd. ;  manholes,  $35  each,  and  inlets. 
$30  each. 

The  City  Council  of  Meadville,  Pa.,  contem- 
plates issuing  bonds  for  the  purpose  of  install- 
ing a  sewage  disposal  plant  in  accordance  with 
the  request  of  the  State  Health  Department. 
It  is  estimated  that  the  construction  of  such 
a  plant  will  cost  approximately  $161,000  and 
operating  expenses  of  between  $8,000  and  $9.- 
000  per  year. 

Director  of  Public  Works  Cooke,  of  Phila- 
delphia, Pa.,  on  Dec.  12  awarded  the  follow- 
ing contracts  for  the  cleaning  of  streets  and 
the  removal  of  ashes  for  1912  by  districts  at 
an  aggregate  cost  of  $1,517,231 :  District  1. 
Edwin  H.  Vare,  $179,999:  District  2.  Edwin  H. 
Vare,  $334,000;  District  3,  James  D.  Dornev. 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$183,333;  District  4,  James  Curran,  $172,000; 
District  5,  H.  A.  McCleeman  &  Brc,  $239,999 ; 
District  6,  H.  A.  McCleeman  &  Bra,  $139,900; 
District  7,  Michael  McNulty,  $149,000,  and 
District  8,  James  Irvin,  $119,000. 

The  address  of  Julian  M.  Solomon,  Jr.,  one 
of  the  bidders  on  the  installation  of  a  sewer- 
age and  garbage  disposal  system  in  the  city 
of  Ligonier,  Pa.,  is  30  North  Seventh  St., 
Philadelphia,  Pa.,  instead  of-  Pittsburgh,  as 
stated  in  our  last  issue. 

No  bids  were  received  on  Dec.  11  as  re- 
ported advertised  for  by  Borough  Engineer 
S.  Cameron  Corson  of  Norristown,  Pa.,  for 
the  construction  of  a  complete  sewage  dis- 
posal plant.  A  consulting  engineer  will  be 
employed  by  the  Sewer  Committee  to  prepare 
detailed  plans  for  the  plant,  after,  which  bids 
will  be  asked  for  its  construction. 

State  Health  Commissioner  Samuel  G. 
Dixon  has  granted  an  extension  of  time  to  the 
Borough  of  Dorranceton,  Pa.,  when  untreated 
sewage  may  be  discharged  by  the  borough  into 
the  Susquehanna  River,  the  extension  being 
until  July  1,  1914. 

Resolutions  have  been  passed  by  the  City 


Council  of  Scranton,  Pa.,  directing  the  ad- 
vertisement for  bids  for  the  construction  of 
relief  sewers  at  Prescott  Ave.,  Electric  St. 
and  West  Market  St. 

Virginia. 

®Oscie  Dashiell  has  been  awarded  the  con- 
tract by  the  School  Board  of  Portsmouth,  Va., 
for  the  installation  of  a  sewerage  system  in 
the  new" Fifth  ward  school  building  for  $1,489. 

Washington. 

Plans  and  the  preliminary  assessment  roll 
for  the  Union  Park  trunk  line  sewer  for  sur- 
face and  sanitary  drainage  have  been  com- 
pleted and  submitted  to  the  City  Council  of 
Spokane,  Wash.  The  improvement  is  esti- 
mated to  cost  $315,000. 

City  Health  Officer  Tetreau  of  North 
Yakima,  Wash.,  is  urging  the  immediate  provi- 
sion for  the  construction  of  a  trunk  sewer 
which  will  cost  $300,000,  and  of  laterals  which 
will  cost  at  least  $100,000  more. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  for  the 
construction  of  sewers  on  26th  Ave.  N.  et  al. : 
Engineer's  estimate,  $20,000 ;  J.  Ruthe,  $15,687 ; 


Jas.  Carkonen,,  $15,941;  Thos.  I.  Peterson, 
$15,960 ;  Becker  &  Walker,  364  John  St.,  Seat- 
tle, $15,207;  Young  &  Uhrich,  $15,832;  Ward 
&  Sherer,  $16,499;  Will  Kopta,  $15,235,  and 

Krogh  &  Jessen,  $15,600. 

Wisconsin. 

The  city  engineer  of  Merrill,  Wis.,  has 
made  an  outline  blueprint,  showing  the  course 
of  the  proposed  new  sewer  outlet  extending 
from  the  intersection  of  Pier  and  Second  Sts., 
to  the  Wisconsin  River,  below  the  Merrill 
Railway  &  Lighting  Co.'s  power  house.  The 
sewer,  as  outlined,  would  have  10  manholes 
and  would  be  48-ins.  in  diameter  and  round  in 
construction. 

The  City  Council  of  West  Allis,  Wis.,  has 
adopted  an  ordinance  providing  for  the  issu- 
ance of  bonds  in  the  sum  of  $18,000  for  the 
construction  of  storm  sewers. 

Canada. 

*J«Bids  will  be  received  until  noon,  Dec.  27, 
by  G.  W.  Robinson,  Sec.-Treas.,  Lethbridge, 
Alta.,  for  paving  and  sewerage  work.  Official 
advertisement  will  be  found  elsewhere  in  this 
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California. 

►f»Bids  will  be  received  until  11  a.  m.,  Jan. 
11,  by  Board  of  State  Harbor  Commissioners, 
Union  Depot  and  Ferry  House,  San  Francisco, 
Cal.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  pier  to  be 
known  as  Pier  No.  17,  adjoining  bulkhead 
wharves,  and  a  shed  over  pier  at  foot  of 
Union  street,  on  the  waterfront  of  the  City 
and  County  of  San  Francisco,  in  accordance 
with  the  plans  and  specifications  prepared 
therefor  by  the  Assistant  State  Engineer.  The 
materials  to  be  used  in  this  work  must  consist 
of  the  requisite  quantities  of  fresh,  cut,  close- 
grained,  first-class  Douglas  yellow  fir  piles, 
creosoted  piles,  merchantable  yellow  fir  lum- 
ber, redwood  lumber.  Portland  cement  (which 
will  be  furnished  the  contractor  by  the  Board), 
sand,  crushed  rock  or  gravel,  reinforced  con- 
crete cylinders,  reinforced  concrete  piles,  rein- 
forcing materials,  castings,  steel  I-beams,  rods, 
bolts,  spikes,  car  springs,  rails  and  fastenings, 
bituminous  paving,  roofing  and  painter's  mate- 
rials, glass,  window  frames,  etc.  A.  V.  Saph 
is  Assistant  State  Engineer. 

The  Oro  Water,  Light  &  Power  Co.,  R. 
Leo  Vander  Naillen,  General  Manager,  Oro- 
ville,  Col.  is  reported  to  have  appropriated 
$7,000,000  for  the  construction  of  a  large 
dam  near  Belden  in  Butte  County.  It  is  said 
that  work  on  the  structure  will  be  started 
next  spring  and  that  when  it  is  completed 
the  company  will  be  able  to  develop  50.0(10 
hp. 

Connecticut. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec.  26, 
by  Capt.  A.  H.  Waldron,  U.  S.  Engineer,  New 
London,  Conn.,  for  furnishing  insulated  cable. 

District  of  Columbia. 

■{•Bids  will  be  received  until  10:30  a.  in., 
Dee.  28,  by  Maj.  F  ('.  Hoggs,  General  Pur- 
chasing Officer,  isthmian  Canal  Commission, 
Washington,  D.  C,  for  the  furnishing  of  the 
following  under  (anal  Circular  668:  Air 
compressor,  steel,  steel  cable,  soil  pipe,  stove- 
pipe, files,  grease  cups,  scythes,  padlocks,  fire 

hOSe,  packing,  emery  cloth,  sponges,  mats, 
refrigerators,  chairs,  lye,  pilch,  putty,  white 
zinc,  shellac,  red  lead,  etc. 

•{•I'.ids  will  be  received  until   10.30  a.  in. 
| an      by  Maj   F  (    Hoggs,  General  I'urchas 
inn  Officer,  Isthmian  Canal  Commission,  Wash 

ington,  I),  C.j  for  furnishing  under  Canal  Cir- 

il  u   667,  recess  cover  seats  for  crank  gear 

machinery  chamber  recess  covers. 


*Bidi 


Georgia. 

be  received  until  noon,  Jan  l< 


by  Board  of  Trustees  of  Confederate  Soldiers' 
Home,  H.  W.  Bell,  president,  for  the  con- 
struction of  a  brick  veneer  hospital  building  to 
be  erected  at  Confederate  Soldiers'  Home,  At- 
lanta, Ga.  Plans  and  specifications  may  be 
obtained  of  Dr.  Amos  Fox,  210  Temple  Court 
Bldg.,  Atlanta,  Ga. 

Idaho. 

•J*Bids  will  be  received  until  2  p.  m.,  Jan.  15, 
by  C.  F.  Hauke,  Acting  Commissioner  of  In- 
dian Affairs,  Washington,  D.  C,  for  addition 
to  stone  dormitory  at  the  Fort  Hall  Indian 
School,  Idaho. 

Indiana. 

*J»Bids  will  be  received  until  10  a.  in.,  Dec. 
26,  by  Depot  Quartermaster,  Jeffersonville, 
hid.,  for  the  furnishing  of  supplies. 

Kentucky. 

■{•Bids  will  be  received  until  noon,  Jan.  13, 
by  Maj.  John  C.  Oakes,  U.  S.  Engineer,  415 
Custom  House,  Cincinnati,  O.,  for  construct- 
ing two  steel  deck  barges  and  one  steel  open 
barge  for  the  Kentucky  River,  Ky. 

Maine. 

•{■Bids  are  asked  until  noon,  Jan.  15,  by  Lt.- 
Col.  W.  E.  Craighill,  U.  S.  Engineer,  537  Con- 
gress St.,  Portland,  Me.,  for  dredging  in  St. 
Croix  River,  Me.  The  project  for  improve- 
ment provides  for  deepening  the  channel  of 
the  St.  Croix  by  dredging,  from  the  Inter- 
national Bridge  at  Calais,  Maine,  to  the  12- 
ft.  curve  at  Hills  Point,  a  distance  of  about 
■i'/i  miles.  The  part  of  the  general  project  to 
be  done  under  this  contract  consists  in  dredg- 
ing to  secure  a  channel  having  a  least  depth 
of  (12)  it  at  mean  low  water  and  a  general 
width  of  200  ft.  between  Hills  Point  and  the 
lower  steamboat  wharf,  and  a  least  depth  of  !l 
ft.  and  a  general  widtli  of  150  ft.  above  the 
lower  Steamboat  wharf.  The  estimated  quail 
tity  of  material  to  be  removed  to  complete 
the  200  ft.  channel  between  Hills  Point  and 
I  lie  lower  steamboat  wharf  is  220,920  cn.  yds. 
scow  measurement.  The  material  to  lie  re 
moved  is  believed  to  be  line  sawmill  waste, 
mostU  sawdust,  mixed  in  some  places  with 
soft  si  It  y  mud  with  comparatively  small  quan- 
tities of  sand  ami  gravel     The  material  is  be 

lieved  i"  be  very  soft  in  general. 

Massachusetts. 

•{•Bidf  will  be  received  until  noon.  Jan.  II, 
by  Col.  Frederic  V.  Abbot,  U.  S.  Engineer, 
Boston,  Mass  ,  for  rock  excavation  in  GlouceS 
ter  Harbor,  Mass. 

Michigan. 


•{•Bidl  will  b(  rec  l  ived  until  3  p  m  .  Jan,  15, 
+  indicates  work  now  open  for  bids.    <•)  indicates  a  contract  let  recently 


by  Col.  C.  McD.  Townsend,  U.  S.  Engineer, 
337  Federal  Bldg.,  Detroit,  Mich.,  for  furnish- 
ing and  delivering  about  130,000  ft.  b.  m.  of 
white  oak  timber  for  use  at  St.  Marys  Falls 
Canal,  Mich. 

•J«Bids  will  be  received  until  3  p.  m.,  Jan.  15, 
by  Col.  C.  McD.  Townsend,  U.  S.  Engineer, 
337  Federal  Bldg.,  Detroit,  Mich.,  for  lock- 
gates. 

Minnesota. 

Oscar  Claussen,  City  Engineer  of  St.  Paul, 
Minn.,  has  completed  plans  and  estimates  for 
a  retaining  wall  for  Harriet  Island.  The  im- 
provement will  cost  about  $3,700. 

Missouri. 

Preparations  are  under  way  for  financing 
a  new  12-story  office  building  to  be  erected 
at  the  Northwest  corner  of  12th  St.  and 
Grand  Ave.  in  Kansas  City,  Mo.,  by  a  com- 
pany headed  by  J.  Wilson  Perry  of  the  Na- 
tional Board  of  Commerce  of  Kansas  City. 

The  State  Capitol  Commission,  E.  W. 
Stephens,  Chairman,  Jefferson  City,  Mo.,  has 
appointed  L.  Baylor,  Pendleton,  St.  Louis, 
Mo.,  as  advisory  architect,  to  serve  until  the 
permanent  architect,  who  will  have  charge 
of  the  designing  of  the  new  $3,000,000  capi- 
tol,  is  selected.  The  new  statehouse  will  be 
three  stories  in  height,  but  its  length  and 
breadth  will  depend  upon  the  amount  of  space 
needed  for  department  offices.  It  is  estimated 
the  building  will  be  about  500  ft.  in  length 
and  150  in  width.  The  commission  has  found 
but  few  quarries  in  the  state  sufficiently  de- 
veloped to  furnish  the  stone  needed  in  the 
construction  of  the  Capitol.  Under  the  law 
the  stone  must  be  obtained  from  Missouri 
quarries.  Two  propositions  will  govern  the 
award  of  stone  contracts.  One  will  touch 
sufficiency  of  supply  and  the  other  the  effi- 
ciency of  transportation  facilities.  The  pre- 
liminary work  is  practically  at  a  standstill 
until  the  bonds  arc  sold  and  money  obtained 
to  close  up  the  real  estate  transaction  and  de- 
fray the  expense--  incident  to  the  architectural 
contest. 

Montana. 

►H'mls  will  be  received  until  II  a.  m.,  Dec. 
29,  by  Quartermaster,  Fort  Missoula.  Mont., 
for  furnishing  and  installing  door  and  window 
screens  in  new  hospital. 

Nebraska. 

•{•Bids  will  be  received  until  l  p.  m .  Dec, 

26,  by    I 'an.    B,    Butler.  City  Clerk.  Omaha. 

Win,  for  the  following:  (l)  for  furnishing 

all  the  labor  and  machinery  necessary  to 
equip  complete  a  2  vd    dipper  dredge  except 
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the  dredge  hull;  (2)  for  furnishing  all  labor 
and  machinery  necessary  to  equip  complete  a 
2-yd.  dipper  dredge,  including  the  hull. 

New  Jersey. 

It  is  believed  that  contracts  will  be  let  in  a 
few  weeks  for  a  proposed  $650,000  steel  and 
concrete  pier  to  be  erected  at  New  Jersey 
Ave.,  Atlantic  City,  for  George  H.  Earle,  Jr., 
Philadelphia,  Pa.,  and  Capt.  John  L.  Young 
of  Atlantic  City.  Plans  for  the  structure  have 
been  prepared  by  Howard  A.  Stout,  Architect, 
Atlantic  City,  N.  J. 

New  York. 

•$*Bids  will  be  received  until  11  a.  m.,  Jan. 
13,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  U.  S.  Navy  Department, 
Washington,  D.  C,  for  three  200-kw.  motor 
generator  sets  and  controlling  panels  at  the 
navy  yard,  New  York,  N.  Y. 

•J*Bids  will  be  received  until  2  p.  m.,  Dec. 
28  by  Department  of  Bridges,  A.  J.  O'Keeffe, 
C.  Commissioner,  New  York  City,  for  fur- 
nishing and  installing  electrical  feeder  cables 
on  the  westerly  track  of  the  upper  deck  of  the 
Manhattan  bridge. 

•J»Bids  will  be  received  until  noon,  Dec.  26, 
by  Calvin  Tomkins,  Commissioner  of  Docks 
and  Ferries,  New  York  City,  for  furnishing 
the  necessary  labor  and  material  for  deliv- 
ering miscellaneous  machine  tools. 

^•Bids  will  be  received  until  3  p.  m.,  Dec. 
28,  by  Park  Board,  Department  of  Parks, 
New  York  City,  for  the  necessary  labor  and 
material  for  demolition,  excavation,  shoring 
and  sheath  piling  preparatory  to  the  erection 
of  an  addition  to  the  American  Museum  of 
Natural  History  in  Manhattan  Square. 

®The  New  York  State  Construction  Co., 
New  York  City,  has  been  awarded  the  con- 
tract at  $149,905  for  constructing  the  rein- 
forced concrete  ferry  approach  at  St.  George, 
Staten  Island,  for  the  Department  of  Docks 
and  Ferries  of  New  York  City. 

Plans  will  be  ready  for  contractors  soon 
after  Jan.  1  for  an  office  building,  possibly  10 
stories  high,  to  be  erected  at  443  South  War- 
ren St.,  Syracuse,  for  George  L.  Barnard.  The 
building  will  be  fireproof,  of  steel  and  brick- 
construction.  Charles  E.  Colton,  Kirk  Bldg., 
Syracuse,  N.  Y.,  is  the  Architect 

North  Carolina. 

B.  F.  Brooks  Sewell,  Bakersfield,  N.  C, 
wishes  to  get  in  touch  with  a  contractor  who 
has  had  experience  in  open  cut  work  in  rock, 
and  who  has  the  proper  equipment  for  carry- 
ing nut  work  of  this  kind. 

Ohio. 

•J»Bids  will  be  received  until  noon,  Dec.  23, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  furnishing,  lighting,  extinguishing  and 
maintaining  gas  street  lighting.  T.  O.  Hoff- 
man is  Clerk. 

•JrBids  will  be  received  until  noon,  Dec.  27, 
by  Board  of  Deputy  State  Supervisors,  Cleve- 
land, O..  for  furnishinsr  15  new  steel  election 
booths. 

Bids  were  opened  Dec.  7  by  Maj.  John  C. 
Oakes,  U.  S.  Engineer,  Cincinnati,  O.,  for  con- 
structing, in  concrete,  guard  crib,  guide  and 
guard  walls  and  revetment  in  Muskingum 
River.  Clifton  Bros.,  Zanesville,  O.,  were  the 
only  bidders  on  all  of  the  wnrk.  their  bid 
heing  as  follows: 

At  Lock  No.  2: 

Excavation    W0  cu.  yds  f  0.61) 

Riprap    240  cu.  yds  1. 00 

Concrete    145  cu.  yds  6.50 

Cement    190  bbls.  .  1.47 

Reinforcing  steel   7,200  lbs.  .03 

•Total   $1,918 


At  Lock  No.  3: 

Excavation    220  cu.  yds.        $  0.80 

Filling                                  270  cu.  yds.  .60 

Concrete                               345  cu.  yds.  5.60 

Timber    6,800  ft.,  B.  M.  .60 

Piles                                     200  lin.  ft.  .60 

Cement                                 330  bbls.  1.47 

Reinforcing   steel   4,700  lbs.  .03 

Total   $3,424 

At  Lock  No.  9: 

Excavation                           300  cu.  yds.  $  0.80 

Riprap                                  300  cu.  yds.  1.00 

Concrete                             250  cu.  yds.  6.50 

Cement                                  325  bbls.  1.47 

Reinforcing   steel  17,650  lbs.  .03 

Total   $3,172 

At  Lock  No.  10: 

Excavation    100  cu.  yds.  $  1.50 

Filling    100  cu.  yds.  .50 

Concrete    75  cu.  yds.  7.00 

Cement    100  bbls.  1.47 

Reinforcing   steel   5,450  lbs.  .03 

Total   ...$1,035 

Grand  Totals   $9,550 

For  the  work  at  Lock  No.  10  John  C.  Wil- 
liams, Zanesville,  O.,  put  in  a  bid  of  $848. 

Oregon. 

E.  P.  Goodrich,  Engineer  of  the  New  York 
Board  of  Estimates;  W.  J.  Barney,  second 
Deputy  Commissioner  of  the  New  York  de- 
partment of  docks  and  ferries;  Charles  W. 
Stamford,  chief  engineer  of  the  New  York 
department  of  docks  and  ferries,  are  now  in 
Portland  making  an  examination  preparatory 
to  submitting  a  report  to  the  Commission  of 
Public  Docks  of  Portland  regarding  the  con- 
struction of  docks  for  that  city,  for  which  a 
$2,500,000  bond  issue  has  been  authorized.  G. 
B.  Hegardt,  Portland,  is  Engineer  of  the  Dock 
Commission. 

Pennsylvania. 

•f»Bids  will  be  received  until  2  p.  m.,  Dec. 
21,  by  Commissioners  of  Fairmount  Park, 
127  City  Hall,  Philadelphia,  Pa.,  for  furnish- 
ing the  following  supplies  for  the  year  1912 
for  Fairmount,  Hunting  and  Burholme 
Parks :  Coal,  lumber,  bricks,  cement,  gravel, 
hardware,  paints,  glass,  cast  iron  plumbers' 
supplies,  stoves,  tin,  settees,  picnic  tables,  bor- 
der irons,  terra  cotta  pipe,  flower  pots,  seeds, 
oats,  hay,  rubber  goods,  brushes,  brooms,  sta- 
tionery, manure,  fertilizers,  sprinkling  wagons, 
broken  trap  rock  and  screenings,  carriage  and 
automobile  hire,  sundries  and  electric  and 
naphtha  lights.  Jesse  T.  Vogdes  is  Chief  En- 
gineer of  the  Commissioners. 

®The  city  of  Philadelphia,  Pa.,  has  awarded 
contracts  for  five  horse-drawn  steam  fire  en- 
gines to  the  American  La  France  Engine  Co. 
for  an  aggregate  sum  of  $27,148.  The  city 
also  contemplates  the  purchase  of  one  ladder, 
80-ft.  truck  and  two  combination  chemical  and 
hose  trucks. 

The  Philadelphia  Electric  Co.,  Philadelphia, 
was  the  only  bidder  Dec.  10  for  supplying  the 
city  of  Philadelphia  with  electricity  for  light- 
ing the  streets.  The  single  bid  showed 
no  change  in  price.  It  was  as  follows : 
Each  light  now  furnished  for  lamps 
erected  on  poles  or  fixtures  connected  by  cable 
installed  in  pipe  or  conduit  owned  by  the  bid- 
der, 29  cents  per  light  per  night.  Each  light 
furnished  for  lamps  erected  or  transferred  to 
ornamental  poles  furnished  by  the  company 
and  attached  to  underground  cables  in  city 
owned  conduits,  27  cents  per  light  per  night 
Including  936  additional  arc  lights,  which  were 
put  in  service  about  Sept.  1,  the  city's  electric 
lighting  system  will  cost  this  year  $1,268,752. 
The  Electric  Bureau's  estimate  for  1912,  in- 
cluding $29,356  for  the  electric  lighting  of  the 
Southern  Boulevard  and  the  936  additional 
lights  installed  last  year,  is  $1,356,478.  The 
cost  of  the  electric  lighting  of  the  streets  in 
1910  was  $1,235,999.  In  addition,  $25,000  is 
asked  for  new  lights  next  year.  The  total 
number  of  electric  street  lights  at  this  time  is 
14,038. 


The  Lehigh  Valley  Coal  &  Navigation  Co.. 
Mauch  Chunk,  Pa.,  has  adopted  plans  for  the 
construction  of  a  large  electric  plant  near 
Mauch  Chunk,  the  estimated  first  cost  of  which 
is  $3,000,000.  The  plant  will  be  built  at  Hauto 
in  Carbon  County,  about  six  miles  west  of 
Mauch  Chunk.  The  plant  will  be  operated  by 
steam,  fuel  being  obtained  from  culm  banks. 

Rhode  Island. 

■{■Bids  will  be  received  until  11  a.  m.,  Jan. 
6,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing 
ton,  D.  C,  for  sewer  and  outfall  at  the  United 
States  Naval   Hospital,   Newport,   R.  I. 

®Bids  were  opened  Nov.  28  by  the  State 
Harbor  Improvement  Commission,  Providence, 
R.  I.,  for  the  construction  of  pier  1  and  bulk- 
head for  the  Providence  docks,  the  contract 
being  awarded  to  F.  E.  Shaw,  Providence,  R. 
I.,  at  the  following  bid : 

Excavation   150,000  cu.  yds.       $  0.15 

Creosoted  long  leaf  yel- 
low pine  piles  177,960  lin.  ft.  .42 

Oak  piles    10,890  lin.  ft.  .40 

Untreated  spruce  or  pine 

poles    16,600  lin.  ft.  .25 

Gravel  filling    10,fi00  cu.  yds.  .60 

Cinder  fill    2,415  cu.  yds.  .40 

Riprap    3,500  tons  1.00 

Concrete    300  cu.  yds.  6.00 

Wall  masonry    460  cu.  yds.  9.00 

Yellow  pine  lumber  1,057%  M.  ft.  45.00 

4%-in.    reinforced  con- 
crete floor    8,065  sq.  yds.  .90 

Asphalt    8,065  sq.  yds.  1.35 

Cast  iron    32,000  lbs.  .03 

Total   $189,209 

Tennessee. 

•J«Bids  will  be  received  until  noon,  Jan.  10, 
by  Maj.  Clarke  S.  Smith,  U.  S.  Engineer,  Mis- 
sissippi River  Commission,  First  and  Second 
Districts,  Memphis,  Tenn.,  for  furnishing  40,- 
000  tons  of  riprap  stone. 

Virginia. 

®Henry  Steers,  New  York  City,  who  has 
the  general  contract  for  the  construction  of 
the  proposed  union  rail  and  water  terminal 
for  the  Old  Dominion  Terminal  Co.,  on  the 
South  Ghent  water  front  at  Norfolk,  Va.,  has 
awarded  a  subcontract  for  the  dredging  to  the 
Morris  &  Cummings  Dredging  Co.,  New  York. 
It  is  estimated  that  about  1,000,000  cu.  yds.  of 
dredging  will  be  required. 

Washington. 

•J*Bids  will  be  received  until  2  p.  m.,  Jan. 
18,  by  C.  P.  Hauke,  Acting  Commissioner  of 
Indian  Affairs,  Washington,  D.  C,  for  fur- 
nishing the  necessary  labor  and  materials  for 
the  erection  of  an  acetylene  gas  lighting  plant 
at  the  Yakima  Indian  School,  Wash. 

•f*Bids  will  be  received  until  noon,  Jan.  11. 
by  Maj.  J.  B.  Cavanaugh,  U.  S.  Engineer, 
Seattle.  Wash.,  for  dredging  Bellingham  Har- 
bor, Wash. 

»J»Bids  will  be  received  until  Dec.  22,  by 
Board  of  Public  Works,  Seattle,  Wash.,  for 
20,000  ft.  of  2^-in.  cotton  fire  hose  and  1,200 
ft.  of  chemical  hose,  also  for  a  float  for  the 
municipal  dock  to  be  constructed  at  the  foot 
of  West  Harrison  St. 

Plans  have  been  submitted  to  the  City  Coun- 
cil of  Tacoma.  Wash.,  by  W.  C.  Raleigh.  City 
Fneineer.   fnr  a  6-story  municipal  dock 

Wisconsin. 

The  City  Council  of  Marinette,  Wis.,  has 
rejected  the  bids  received  Dec.  1  for  construct- 
ing a  municipal  dock.  Greiling  Rms .  Green 
Ray.  at  $4.3SO  was  low  bidder 

Canada. 

•J«Bids  will  be  received  until  11  a.  m.,  Jan. 
22,  by  Chairman  of  the  Board  of  Control. 
Winnipeg,  Man.,  for  supplying  one  250-kw. 
Exciter  Motor  Generator  set  with  accessories 
complete  and  for  additional  parts  to  be  erected 
on  foundations  supplied  by  the  corporation  in 
the  power  house  at  Point  du  Bois.  M.  Peter- 
son is  Secretary  Board  of  Control. 

•J»Bids  will  be  received  until  noon.  Jan.  8,  by 
W.  C.  Langfitt,  U.  S.  Engineer,  920,  17th  St., 
N.  W.,  Washington,  D.  C..  for  dredging  in 
Anacostia  River,  B.  C. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  Essence 
of  Engineer- 
ing Law 


The  gist  of  legal  opinion  on 
matters  of  every-day  inte- 
rest to  the  contractor  will 
be  found  in  compact  form 
for  easy  reference  in 


THE  LAW  OF  CONTRACT 

By  Alexander  Haring,  LL.B., 
M.  Am.  Soc.  C.  E.,  Professor 
of  Bridge  Engineering,  New 
York  University. 


Leading  cases  are  quoted 
at  length  with  dicta  and 
decisions  from  scores  of 
others. 


Cloth,  6x9  ins.,  510  pages. 
Postpaid  $4.00. 


The  Myron  C.  Clark  Pub.  Co. 

355  Dearborn  St.,  Chicago 
13-21  Park  Row  Bldg.,  New  York 


"The  Book  is  to  be  Commended' 

— Engineering  News. 

This,  we  believe,  will  also  be  the  verdict  of  all 
who  study  "Cost  Keeping  and  Management 
Engineering"  by  llalbert  P.  Gillette  and  Richard 
T.  Dana.  Many  young  engineers  will  find  that  a 
knowledge  of  the  principles  of  cost  keeping  will 
enable  them  to  secure  a  position  with  contracting 
firms,  for  contractors  are  more  than  ever  alive  to 
the  advantages  derived  from  an  accurate 
knowledge  of  unit  costs.  But,  whether  an 
engineer  expects  to  be  employed  to  keep  costs,  or 
not,  he  should  know  how  to  keep  them.  It  is  now 
the  common  practice  for  railway  engineers  and 
01  hers  to  record  costs  of  work  done  by  the  con- 
tractors, so  as  to  insure  accurate  estimates  of 
costs  of  similar  work  that  may  be  done  in  the 
future.   There  in  not  an  engineer,  therefore,  who 

Iv.'iM  not  «e<-ur.  i  '  npy  of  this  book.  It  con- 
tain! 300  pages  "1x9  ins.)  and  its  price  is  $.'! .60  net, 
I »,".'  paid.    I  >nl.  i  •lir..  t. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  Chicago 
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PROPOSALS 

CITY  OF  LETHBRIDGE  PAVING 
AND  SEWAGE  DISPOSAL 
WORKS. 

Sealed  tenders  for  construction  of  the 
above  works  addressed  to  Secretary- 
Treasurer  of  the  City  of  Lethbridge,  and 
endorsed  "Tender  for  Paving,"  or  "Ten- 
der for  Sewage  Disposal  Works,"  as  the 
case  may  be,  will  be  received  by  regis- 
tered post  only  until  noon  of  the  27th  of 
December,  1911. 

The  approximate  value  of  paving  con- 
tract and  contract  for  sewage  disposal 
works  will  be  in  the  neighborhood  of 
$100,000.00  and  $80,000.00,  respectively. 
The  bond  required  for  sewage  disposal 
works  to  be  $25,000.00,  and  that  for  the 
paving  to  be  25  per  cent  of  the  contract 
price. 

Further  particulars  can  be  obtained  in 
connection  with  the  paving  from  the  City 
Engineer,  Lethbridge,  and  in  connection 
with  the  sewage  disposal  works  from  the 
City  Engineer,  Lethbridge,  and  T.  Aird 
Murray,  C.  E.,  Consulting  Engineer,  To- 
ronto. Plans  for  sewage  disposal  works 
will  be  on  file  at  the  office  of  the  City 
Engineer,  Lethbridge;  T.  Aird  Murray, 
The  Canadian  Engineer  offices,  62  Church 
St.,  Toronto,  104  Builders'  Exchange, 
Winnipeg,  and  B33  Board  of  Trade,  Mon- 
treal, and  the  Contract  Record,  at  Win- 
nipeg and  Montreal  branches. 

G.  W.  ROBINSON, 
Secretary-Treasurer. 

Lethbridge,  Alberta,  Nov.  27,  1911. 


REINFORCED  CONCRETE 
BRIDGES. 

Sealed  bids  will  be  received  by  the 
Board  of  Supervisors  of  Emmet  County, 
Iowa,  until  12  o  clock  noon,  Jan.  23,  1912, 
for  the  erection  of  several  reinforced  con- 
crete bridges  according  to  list  and  speci- 
fications on  file  in  the  Auditor's  office  at 
Estherville,  Iowa.  Bridges  include  one 
8-ft.,  three  10-ft,  three  12-ft.,  one  16-ft., 
one  lS-ft.  and  two  20-ft.  spans.  The  spec- 
ifications contemplate  bidders  visiting  the 
different  bridge  sites  and  furnishing  com- 
plete plans  for  each  bridge,  conforming 
with  the  general  specifications  on  file  in 
the  Auditor  s  office.  A  certified  check  for 
10  per  cent  of  bid  shall  accompany  each 
bid.  The  Board  reserves  the  right  to  re- 
ject any  and  all  bids. 

W.  H.  GIBBS, 
Chairman  Board  of  Supervisors. 
CHAS.  A.  ROOT, 

County  Auditor 


DEPARTMENT  OF  THE  INTERIOR 
of  Porto  Rico,  Bureau  of  Public  Works. 
Office  of  the  Superintendent,  San  Juan, 
P.  R.,  November  22,  1911.  The  Bureau  of 
Public  Works  of  the  Department  of  the 
Interior  of  Porto  Rico  will  receive  at  the 
office  of  the  Superintendent,  at  San  Juan. 
P.  R.,  sealed  bids  and  plans  for  the  fur- 
nishing on  a  dock  at  San  Juan,  P.  R.,  of 
one  steel  riveted  pony  truss  highway 
bridge,  108'  11 V6"  span,  for  the  Hlo  Grande 
near  the  town  of  Rio  Grande,  until  10:00 
a.  m.,  January  16th,  1912,  when  they  will 
be  publicly  opened  and  read. 

Instructions  to  Bidders,  description  of 
work  and  specifications  will  be  furnished 
to  bidders  on  application  to  the  Bureau 
of  Public  Works,  San  Juan,  P.  R.,  or  to 
I  Ik:   Bureau  "f  1 1 1 m 1 1 1; 1 1-  Affairs  Washing 

ton,  D.  C. 

The  right  Ih  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Commissioner  of  tin 
I nt  rr  lor 

T.  WAIIItKN  ALI.KN. 
Superintendent  of  Public  Works 
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PROPOSALS 

MACADAM  ROAD. 

Winona,  Minn.,  Dec.  15,  1911. 
The  County  Auditor  of  Winona  Coun- 
ty. Minnesota,  will  receive  bids  up  to  noon 
of  Jan.  5,  1912,  for  the  construction  of 
twenty  miles  of  macadam  road  in  Wi- 
nona County.  Plans  and  specifications  are 
now  on  file  in  the  office  of  the  County 
Auditor. 

JOS.  WINCZEWSKI, 
County  Auditor. 


DEPARTMENT  OF  THE  INTERIOR. 
UNITED  STATES  RECLAMATION  SER- 
VICE.— Washington,  D.  C,  December  13, 
1911.  Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service,  Montrose,  Colo.,  until  4 
o'clock  p.  m..  January  10,  1912,  for  the 
construction  of  12  miles  of  the  West  Ca- 
nal, Uncompahgre  Valley  Project,  in  the 
vicinity  of  Montrose,  Colo.  This  work  in- 
volves the  excavation  of  about  210,000  cu. 
yds.  of  material  in  open  cut,  and  1,750 
lin.  ft.  of  tunnel.  For  particulars  address 
the  United  States  Reclamation  Service, 
Montrose,  Colo.,  519  Commonwealth  Bldg.. 
Denver,  Colo.,  or  Washington,  D.  C.  F. 
H.  NEWELL.  Director. 


PAVING 

City  of  Carroll. 

Sealed  bids  will  be  received  by  the  City 
Clerk  of  Carroll,  Iowa,  until  8  o'clock  p. 
m.,  January  24,  1912,  for  furnishing  all 
of  the  labor  and  material  necessary  for 
the  improvement  of  several  streets  in 
Carroll,  Iowa.  with  creosoted  block, 
brick  and  bitulithic  pavements.  The  kind 
of  material  to  be  used  will  be  decided  up- 
on after  bids  have  been  publicly  opened 
and  read.  The  improvement  will  require 
about  9,000  cu.  yds.  of  excavation,  8,500 
lin.  ft.  of  curb  and  combined  curb  and 
gutter,  and  about  23,000  sq.  yds.  of  pave- 
ment. • 

Plans  and  specifications  are  on  file  at 
the  City  Clerk's  office.  A  certified  check 
for  $3,000.00  is  required.  The  right  is  re- 
served to  reject  any  and  all  bids.  Henry 
M.  Hanssen  is  City  Engineer. 

J.    A.  DOUGHERTY, 
City  Clerk. 


DEPARTMENT  OF  THE  INTERIOR 
of  Porto  Rico,  Bureau  of  Public  Works, 
Office  of  the  Superintendent,  San  Juan, 
P.  R.,  November  22,  1911.  The  Bureau 
of  Public  Works  of  theDepartment  of  the 
Interior  of  Porto  Rico  will  receive  at  the 
Office  of  the  Superintendent,  at  San  Juan, 
P.  R.,  of  one  steel  riveted  through  truss 
highway  bridge  span,  135'  %"  long  be- 
tween centers  of  pins  for  the  Rio  Esplritu 
Santo  near  the  town  of  Rio  Grande,  until 
10:00  a.  m.,  January  15th,  1912,  when  they 
will  be  publicly  opened  and  read. 

Instructions  to  bidders,  description  of 
the  work  and  specifications  will  be  fur- 
nished to  bidders  on  application  to  the 
Bureau  of  Public  Works,  San  Juan,  P.  R., 
or  to  the  Bureau  of  Insular  Affairs, 
Washington,  D.  C. 

The  right  Is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Commissioner  of  the 
Interior. 

T.  WARREN  ALLEN. 
Superintendent  of  Public  Works 


MacLean  Daily  Reports 

The  only  systematic  method  for  reporting 
CANADIAN  llUII.niNG  and  KNC.  1 N KKRI NG 
projects  from  their  inception  to  completion. 
Asl,  us  i.. i  K.ites  and  Specimen  Reports. 
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Prospects  for  railroad 
TVio  nftino«  construction  work  in  the 
r  ,  §  near  future  appear  to  be 
Of  the  looking  up  a  bit.  Several 
Week  good  contracts  have  been 
let  during  the  past  few 
days,  and  a  considerable 
amount  of  other  work  will  probably  come  up 
for  letting  early  in  1912.  The  principal  railroad 
construction  contract  let  recently  appears  to  be 
the  one  for  the  building  of  the  line  of  the 
Pacific  Great  Western  Ry.  and  the  Pacific 
Coast  Line  Ry.,  two  new  companies  in  Ore- 
gon. The  contract  for  this  work  was  let  to 
MacArthur,  Perks  &  Co.,  Ltd.,  of  Chicago, 
111.,  and  New  York  City.  The  work  includes 
the  construction  of  115  miles  of  line  from 
Eugene  to  Coos  Bay,  the  estimated  cost  being 
$5,000,000.  Among  the  other  railroad  con- 
tracts let  during  the  past  few  days  are  the 
following:  Burke  &  Joseph,  Cape  Girardeau, 
Mo.,  for  grading,  bridging,  masonry  and  track 
laying  for  the  construction  of  35  miles  of  new 
line  for  the  Gainesville  &  Northwestern  _  R. 
R.,  running  northwardly  from  Gainesville, 
Ga.,  to  Robertstown,  White  County,  Ga ;  G. 
P.  Warren  &  Son,  Cedar  Bluff,  Va..  for  grad- 
ing and  tracklaying  for  5%  miles  of  railroad 
for  the  Honaker  Lumber  Co.  of  Honaker, 
Va. ;  Ira  L.  McCord,  42  Broadway,  New  York 
City,  for  the  construction  of  the  Elberton  & 
Eastern  R.  R.  from  Elberton,  Ga.,  to  Tignall, 
Ga.,  a  distance  of  21  miles. 

Bids  are  now  being  asked  on  three  railroad 
jobs.  One  of  these  calls  for  the  construction 
of  180,000  cu.  yds.  of  railroad  grade  for  the 
Butler  County  R.  R.,  Poplar  Bluff,  Mo.  Bids 
on  this  work  are  to  be  opened  at  Poplar  Bluff 
on  Jan.  20.  Another  contract  calls  for  the 
construction  of  2,611  ft.  of  4-track  subway  in 
Broadway,  New  York  City.  Bids  for  the 
work  are  to  be  opened  Jan.  11  by  the  Public 
Service  Commission  of  New  York  City.  The 
third  calls  for  grading  new  road  bed,  furnish- 
ing 24  miles  of  60-lb.  rails,  etc.,  for  the  Flint 
River  &  Northeastern  R.  R.,  of  which  J.  R. 
Hackett,  Moultrie,  Ga.,  is  General  Superin- 
tendent. 

The  past  week  has  seen  the  letting  of  two 
large  drainage  contracts  in  Iowa.  One  of 
them  called  for  work  in  the  Soldier  River 
Drainage  District  in  Harrison  County,  la. 
This  contract  calls  for  665,000  cu.  yds.  of 
straight  dredge  work  and  287,000  cu.  yds.  of 
small  dredge  or  team  work.  The  contract 
was  awarded  to  Fred  M.  Crane,  2135  Ave.  C, 
Council  Bluffs,  at  6%  cts.  per  cu.  yd.  The 
other  contract  called  for  straightening  South 
Skunk  River  through  Jasper  County,  the  con- 
tract being  awarded  to  the  Lana  Construction 
Co.,  Harlan,  la.,  at  5%  cts.  per  cu.  yd.  The 
work  consists  of  cutting  a  continuous  new 
channel  for  the  South  Skunk  River,  the  pro- 
posed new  channel  to  be  about  110,318  ft. 
long.  30  ft.  wide  on  the  bottom,  with  side 
slopes  of  ¥_>  to  1,  and  an  average  depth  of 
about  11  ft.  with  a  maximum  depth  of  about 
16  ft,  and  estimated  to  have-  about  1,500,000 
cu.  yds.  of  excavation.  Bids  are  now  being 
asked  on  one  of  the  largest  drainage  contracts 
that  have  come  up  for  letting  in  several  years. 
This  work  is  to  be  done  for  Drainage  Dis- 
trict No.  9  of  Mississippi  County,  Arkansas, 
and  involves  about  14,000,000  cu.  yds.  of 
earth  excavation.  Bids  are  to  be  opened  Jan. 
25.  at  the  County  Court  House,  Osceola,  Ark. 

One  of  the  largest  municipal  contracts  of 
the  past  few  weeks  is  the  one  let  recently  by 
the  city  of  Victoria,  B.  C.  This  work  called 
for  the"  construction  of  the  Sooke  Lake  water 
svstem.  which,  when  completed,  will  be  capable 
o'f  furnishing  the  city  with  16.000,000  saK.  .  >f 
water  per  day.    The  work  involves  the  con- 


struction of  a  dam  at  the  lake,  23  miles  of 
flow  line  to  be  either  wood  stave,  concrete  or 
steel  40-in.  pipe,  a  reservoir  lined  with  gravel 
and  a  concrete  dam  about  10  miles  north  of 
the  city,  and  from  the  reservoir  to  the  city 
about  10  miles  of  34-in.  steel  pressure  pipe 
connecting  with  the  city's  distributing  system. 
The  Westholme  Lumber  Co.,  Broughton  and 
Douglas  Sts.,  Victoria,  B.  C,  secured  the  con- 
tract at  $1,284,652. 

Prospects  appear  good  for  much  highway 
work  in  Pennsylvania  next  year.  The  engi- 
neers of  the  Pennsylvania  State  Highway 
Department  have  completed  the  surveying  of 
65  routes  for  main  highway  carried  by  the 
Sproul  main  highway  act  of  1911.  Included 
in  these  65  routes  are  2,755  miles,  all  of  which 
have  been  surveyed,  and  of  this  length  621 
miles  have  been  plotted. 


So     many  occupations, 
trades  and  professions  are 
Expert  Con-    represented  in  the  average 
„\zL    x?nari      state  prison  that  it  would 
vict  Koaa    not  be  a  difficult  task  to  se_ 

Laborers.  [ect  from  the  convicts  a 
gang  of  experts  capable  of 
handling  almost  any  kind  of  work.  This  mat- 
ter of  selection  of  experts  seems  to  have  been 
carried  down  to  a  fine  point  in  the  convict 
gang  which  was  engaged  in  constructing  a 
highway  along  the  Columbia  River  in  Wash- 
ington.' An  interesting  account  of  the  work 
being  done  by  this  gang  was  given  by  Mr.  Sam- 
uel Hill,  President  of  the  Washington  State 
Good  Roads  Association  in  an  address  at  the 
recent  convention  of  the  American  Road 
Builders'  Association.  This  portion  of  Mr. 
Hill's  address  as  printed  in  Good  Roads  fol- 
lows : 

Some  of  you  heard  me  speak  a  year  ago  about 
the  question  of  convict  labor.  We  in  the  far 
West  believe  that  that  settles  two  questions, 
and  I  will  repeat,  if  I  may,  a  short  account  of 
what  happened  on  a  road  we  are  building  by 
convict  labor  along  the  great  Columbia  river. 
A  big,  thick -necked  contractor  came  along  and 
he  said:  "You  cannot  build  a  road  that  way, 
Sam  Hill  or  any  other  man.  I  am  a  contractor 
and  I  know."  I  said,  "You  are  a  contractor 
and  you  don't  know.  I  will  take  you  down  there 
as  my  guest  and  show  you."  We  got  to  the 
place  and  after  going  around  and  seeing  the 
work,  he  said,  "Mr.  Hill,  this  is  a  very  remark- 
able camp;  I  do  not  think  I  have  seen  any  bet- 
ter than  it  at  any  time."  "Do  you  think  so?  It 
is  the  best  I  have  ever  seen  and  I  have  seen 
thousands  of  them,"  I  replied.  "Not  thousands 
of  them,  Mr.  Hill!"  I  said.  "Yes.  as  president  of 
the  Washington  State  Good  Roads  Association. 
[  have  seen  thousands  of  them."  He  said,  "Well, 
I  did  not  know  that."  "No.  you  did  not  know 
it.  but  you  talked,"  I  replied.  This  camp  was 
clean  and  dry  and  the  men  were  very  well 
housed,  and  when  they  came  in  from  their  work, 
they  had  free  tobacco  and  plenty  of  good,  nour- 
ishing food.  Then  we  went  over  to  another 
part,  and  he  looked  at  the  rock  and  he  said. 
"This  is  the  most  remarkable  rock  I  have  ever 
seen.  What  do  you  pay  a  man  to  get  that  out 
for  you?"  I  said,  "I  give  him  his  board  and  his 
clothes."  He  said.  "His  board  and  his  clothes?" 
I  said.  "Yes.  he  is  a  convict.'  He  said.  "Ain't 
you  afraid  of  him?"  I  said,  "No."  Then  lie 
said.  "How  much  powder  does  he  use?"  And  I 
told  him.  Then  he  said.  "He  cannot  get  out 
that  amount  of  rock  with  that  amount  of  pow- 
der." I  said.  'This  man  is  a  specialist  a  safe- 
blower  and  he  does  not  waste  any  powder.  He 
puts  in  a  few  grains  and  makes  it  do  all  that  it 
can  do.  He  makes  no  false  moves."  He  said: 
"Who  is  that  man  in  the  cap?"  I  said  "He  is  a 
sergeant:    Major  Ball  was  a  West  Pointer  and  In- 
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had  army  sergeants  buy  their  time  and  when  he 
got  a  man  that  he  knew  knew  his  business  and 
did  a  day's  work,  he  would  have  that  man  buy 
his  time,  and  they  serve  here."  I  said,  "You 
understand,  that  man  is  a  dead  shot.  He  would 
shoot  the  eye  out  of  a  bird  on  the  other  side  of 
the  road.  And  the  convicts  hear  me  tell  him 
that  if  he  shoots  and  wings  a  man  he  will  lose 
his  job.  but  if  he  kills  him  outright  it  is  all 
right.    No  one  tries  to  escape  after  that." 

Then  he  said:  "This  is  remarkable  cooking 
you  have  here,  Mr.  Hill.  Who  does  your  cooking 
for  you?"  I  said,  "He  is  an  expert  cook.  He 
used  to  run  a  German  restaurant;  he  is  in  for 
trying  to  kill  the  second  cook."  He  said,  "What 
noise  is  that  I  hear?"  I  said,  "I  do  not  hear  any 
noise."  "Don't  you  hear  that?  Go  out  and 
see."  I  then  said,  "Oh,  that  is  a  kennel  of 
bloodhounds  in  case  the  sergeant  misses  them." 
He  said,  "These  men  work  like  fiends  for  you. 
Do  you  drive  them?"  I  said,  "No,  we  have  an 
indeterminate  sentence  here  in  this  state,  and 
they  get  out  much  quicker  by  doing  what  is 
right  and  proper."  Nineteen  were  freed  a  short 
time  ago,  I  told  him.  That  is  the  settled  policy 
of  the  state  I  come  from. 


A  New 

Road 
Problem. 


These  be  parlous  times 
for  the  road  engineer.  No 
sooner  does  he  succeed  in 
producing  a  road  that  seems 
to  be  in  a  fair  way  to  solve 
the  dust  and  motor  traffic 
problems  than  there  enters 
a  new  problem.  This  new  problem  has  been 
brought  up  by  horse  owners  who  are  claiming 
that  in  many  cases  the  new  roads,  particularly 
when  covered  with  frost,  are  slippery  and  dan- 
gerous for  horse  traffic.  In  England  there 
has  been  considerable  criticism  of  tar  sprayed 
roads  by  this  class  of  road  users  and  The  Sur- 
veyor in  a  recent  issue  devotes  a  page  to  giv- 
ing examples  of  these  complaints. 

In  the  main  these  complaints  had  reference 
to  the  condition  of  the  tar  sprayed  roads  in 
frosty  weather.  One  complainant  from  Leeds 
stated  that  since  the  introduction  of  tar-macad- 
am in  that  place  there  had  been  far  less  dust 
on  the  road,  but  on  the  other  hand  the  slight- 
est frost  rendered  the  tar-macadam  roads  ex- 
tremely dangerous.  Several  District  and  Coun- 
ty Councils  have  also  been  considering  this 
condition  of  their  tar  sprayed  roads.  In  a 
Warminster  Urban  District  Council  meeting 
the  clerk  reported  two  cases  of  horses  break- 
ing their  legs  through  slipping  down.  A  cor- 
respondent of  the  Scotsman  likewise  reported 
that  on  one  short  stretch  of  tar  sprayed  road  in 
one  day  he  saw-  four  horses  fall,  with  serious 
results.  At  a  meeting  of  the  Towcester  Rural 
District  Council  one  of  the  members  stated  that 
in  times  of  moisture  and  frost  the  tarred  roads 
were  very  dangerous,  and  added  that  there  had 
been  four  or  five  accidents  on  the  main  streets 
of  Towcester  in  the  last  few  days.  Several  of 
these  Councils  have  taken  steps  to  remedy  this 
slipperiness  in  their  tar  sprayed  roads  by  the 
simple  process  of  producing  a  more  gritty  sur- 
face. In  this  country,  also,  there  has  been 
some  complaint.  At  the  recent  conven- 
tion of  the  American  Road  Builders  As- 
sociation Mr.  C.  Gordon  Reel,  State  Superin- 
tendent of  Highways  of  New  York,  stated  that 
"complaints  come  into  our  office  daily  about 
roads  built  for  farmers'  use  which  are  so  slip- 
pery that  horses  cannot  keep  their  footing  and 
the  people  have  to  either  drive  through  the 
fields  or  scramble  along  the  shoulders  of  the 
road  the  best  way  they  can."  After  all,  the 
"new  problem"  is  simply  a  proof  of  the  old 
adage  that  there  never  was  a  road  built  that 
would  satisfy  all  users. 
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Alabama. 

Survey  work  for  the  projected  line  of  the 
Mobile  &  West  Shore  Traction  Co.  is  well 
along  and  it  is  now  believed  that  construc- 
tion work  will  be  started  about  May  1.  H. 
N.  Warren,  Mobile,  Ala.,  is  interested  in  this 
project. 

The  Alabama,  Tennessee  &  Northern  R.  R., 
Win.  Toxey,  Chief  Engineer,  York,  Ala.,  has 
purchased  the  Vradenburg  R.  R.,  a  20-mile 
line  operating  in  Choctow  and  Marengo  Coun- 
ties, and  will  probably  connect  it  with  its 
other  lines. 

It  is  now  stated  that  the  Louisville  &  Nash- 
ville R.  R,  J.  E.  Willoughby,  Engineer  of 
Construction,  Louisville,  Ky.,  will  let  contracts 
shortly  after  Jan.  1,  for  its  double  track  work 
from  Nashville  to  a  point  just  above  Bir- 
mingham. 

Arizona. 

Plans  are  being  prepared  by  the  Arizona 
Eastern  Ry.  for  the  construction  of  round- 
house, depot,  freight  station,  etc.,  to  be  erected 
in  the  near  future  at  either  Winkelman  or 
Hayden,  Ariz. 

The  Board  of  Directors  of  the  Santa  Fe 
System  has  appropriated  $997,500  to  cover  the 
cost  of  changing  line,  providing  for  a  new 
second  main  line,  sidings  and  spur  tracks, 
and  raising  the  grade  between  Needles  and 
Goffs  on  the  Arizona  division.  Minor  im- 
provements are  also  planned  for  Pica,  Ariz , 
and  Winslow,  including  track  changes,  etc., 
at  a  cost  of  $7,-500. 

Arkansas. 

Citizens  of  Jacksonport,  Ark.,  have  filed  a 
petition  with  the  Arkansas  Railroad  Commis- 
sion asking  that  the  Chicago,  Rock  Island  & 
Pacific  Ry.  be  required  to  put  the  track  be- 
tween that  town  and  Newport  in  better  condi- 
tion. The  work  will  include  6  miles  of  line 
and  probably  the  construction  of  a  new  depot 
at  Jacksonport. 

Surveys  have  been  made  for  an  extension 
of  the  Main  St.  line  of  the  Argenta  Ry.,  at  Ar- 
genta.  It  is  planned  to  build  the  line  north 
from  its  present  terminus  at  18th  St.  to  22d 
St.,  and  from  thence  west  to  the  Fort  Smith 
branch  of  the  Iron  Mountain.  Possibly  the 
line  will  be  extended  to  Pike  Av.  Jas.  P. 
Clarke,  1004  Southern  Trust  Bldg.,  Little 
Rock,  Ark.,  is  President. 

California. 

The  board  of  Public  Utilities  of  Los  An- 
geles has  granted  the  Pacific  Electric  Ry.  Co. 
the  right  to  electrify  the  old  Santa  Monica  air 
line. 

The  Pacific  Electric  Ry.  Co.,  Los  Angeles, 
on  Dec.  10,  began  car  service  on  the  11-mile 
extension  from  Hollywood  to  Laukershim. 
The  extension  cost  about  $500,000. 

It  is  expected  that  the  officials  of  the  Pa- 
cific Electric  Ry.  Co.,  Los  Angeles,  will  short- 
ly announce  details  of  the  proposed  extension 
of  electric  lines  in  Southern  California.  The 
company  is  contemplating  the  expenditure  of 
many  millions  of  dollars  for  building  exten- 
sions, which,  when  completed,  will  give  an 
electric  railway  system  centering  in  Los  An- 
geles and  with  feeders  reaching  to  Santa 
Barbara,  San  Diego,  Ventura,  San  I'.crnard- 
ino,  Riverside— in  fact,  all  of  the  important 
business  centers  in  Southern  California. 

The  Ocean  Shore  R.  R,  which  at  last  re- 
ports had  54  miles  of  steam  line  in  operation, 

and  26  miles  additional  partially  completed, 

ha  1,.  mi  i  i  'ii  ganizfd.  'I  he  new  O  niipaiiv  «  ill 
assume  all  of  the  assets  and  the  liabilities  of 
the  old  corporation.  The  following  arc  the 
officers  of  the  new  company:  S.  W.  Reynolds, 

President;  I.  II  Landis,  General  Manager; 
and  J.  W.  Crosby,  Secretary-Treasurer.  The 
i,mrev  ',1  the  company  are  in  San  Francisco. 

The  Fast  Shore  K  Suburban  Ry.  Co.,  E.  II. 
Robinson,  Superintendent,  Richmond,  (al,  is 
1',   fommeiice   work    at   e   on   the  double- 


tracking  of  its  line  through  Richmond  to  the 
Standard  Oil  works. 

The  Santa  Fe  system  is  understood  to  have 
plans  under  way  for  improvements  to  its  ter- 
minal facilities  at  National  City,  which  will 
include  the  rebuilding  of  its  pier  at  the  foot 
of  17th  St.,  and  the  erection  of  a  roundhouse, 
repair  shops  and  other  buildings. 

The  Santa  Fe  System  has  planned  on  the 
following  improvements  to  its  holdings  in 
California,  to  be  made  in  the  near  future: 
Depot  changes  at  Anaheim,  estimated  cost 
$3,700;  renewal  of  bridges  A-23  and  A-24,  Los 
Angeles  division,  estimated  cost  $6,000 ;  exten- 
sion of  passing  track  at  Keenbrook,  estimated 
cost  $6,300,  already  covered  by  appropriation ; 
removal  of  present  61  lb.  steel  between 
mile  posts  243  and  247,  Los  Angeles  division, 
and  replacing  same  with  85  lb.  steel,  cost 
already  covered  by  appropriation ;  authorized 
construction  of  a  track  to  serve  Gate  City  ice 
and  percolating  cooling  plant  at  San  Bernar- 
dino, at  an  estimated  cost  of  $5,500;  construc- 
tion of  re-enforced  concrete  blanket  between 
Cajon  and  Keenbrook;  to  cover  cost  of  exten- 
tion,  repairs,  etc.,  to  spur  tracks  at  Barstow 
at  a  cost  of  $7,600. 

Byron  A.  Bearce,  Manager  of  the  Tide- 
water &  Southern  R.  R.  Co.,  is  quoted  as  stat- 
ing that  the  work  of  laying  rails  between 
Modesto,  Cal.,  and  the  Stanislaus  River  will 
be  started  about  the  middle  of  January.  The 
steel  has  already  been  ordered. 

W.  I.  Hollingsworth  &  Co.,  Los  Angeles, 
Calif.,  have  added  an  extra  force  to  the  con- 
struction of  the  El  Segundo  R.  R.,  and  it  is 
probable  that  the  project  will  be  completed 
early  in  January. 

It  is  believed  in  Redding,  Calif.,  that 
Thomas  B.  Walker,  of  the  Red  River  Lumber 
Co.,  is  planning  the  construction  of  a  railroad 
outlet  for  the  timber  tract  in  the  eastern  part 
of  Shasta  County,  half  interest  in  the  town- 
site  of  Fall  River  Mills,  together  with  500 
acres  of  land  adjoining  and  all  water  rights 
have  been  deeded  by  the  Rideout  Estate  Co.. 
to  the  Northeastern  R.  R.  Co.,  which  it  is  said 
has  been  incorporated  in  Minnesota  by  T.  B. 
Walker. 

F.  S.  Risley,  Seattle,  Wash.,  has  filed  ap- 
plication at  Corning,  Calif.,  for  a  franchise 
permitting  the  International  Mono  Rail  Co. 
to  build  a  line  between  that  city  and  Pas- 
kenta,  20  miles  west.  Negotiations  are  al- 
ready underway  for  the  right  of  way. 

Colorado. 

Promotion  work  is  understood  to  be  well 
along  for  the  Uncompahgre  &  Gunnison  Elec- 
tric Ry.  project,  and  the  probabilities  are  that 
the  road  will  be  constructed  soon.  This  road 
will  run  from  Montrose  to  Delta  and  Cedar- 
edge,  where  it  is  proposed  to  erect  a  power 
house  near  the  coal  fields.  The  road  as 
planned  will  be  45  miles  long  and  cost  approx- 
imately $1,500,000. 

The  Denver  &  South  Platte  Ry.  Co.,  814 
Majestic  Bldg.,  Denver,  Colo.,  is  understood 
to  have  negotiations  under  way  for  securing 
the  capital  for  the  construction  of  a  new  elec- 
tric line  fnun  Littleton  to  Fort  Logan.  Sur- 
veys for  this  line  were  made  some  time  ago. 
In  connection  with  the  plans,  it  is  believed 
that  the  Denver  City  Tramway  Co.  will  ex- 
tend its  West  Alamedes  line  south  through 
Valverde  to  Fort  Logan. 

A  tentative  traffic  agreement  is  reported  to 
have  been  made  between  the  I  inner  \  Kin 
Grande  and  tin-  Denver,  Northwestern  &  Pa- 
cific Ry.,  whereby  a  connection  will  be  made 
between  the  two  properties  by  building  a  cut- 
off from  a  point  on  the  latter  road  to  Dot- 
sero  on  the  Rio  Grande's  main  line  through 
(  olorado     The  success  of  this  arrangement 

is  understood  to  depend  upon  the  ability  of 

W.  G  Evans,  President  of  the  Denver,  North- 
western K  Pacific  road,  to  carry  out  negotia- 
tions for  financing  the  project  which  are  now 


on  in  the  East.  The  cut-off  would  be  about 
22  miles  long  and  acocrding  to  former  sur- 
veys would  cost  about  $50,000  per  mile  to 
build. 

The  Grand  Junction-Paradox  Development 
Co.  has  been  organized  by  residents  of  Grand 
Junction,  the  primary  object  being  to  make 
a  preliminary  survey  from  Grand  Junction 
to  the  West  Paradox,  and  thence  on  the 
Farmington,  N.  Mex.,  with  the  hopes  of  find- 
ing a  route  feasible  for  a  railroad. 

Georgia. 

•f"The  Flint  River  &  Northeastern  R.  R., 
J.  R.  Hackett,  General  Superintendent,  Moul- 
trie, Ga.,  is  asking  bids  until  Jan.  15  for  24 
miles  of  60  lb.  rails,  taking  up  and  laying  new- 
rails,  grading  new  roadbed  and  full  equipment 
for  new  line. 

®Burke  &  Joseph,  Cape  Girardeau,  Mo.,  has 
been  awarded  the  contract  for  grading,  bridg- 
ing, masonry  and  track  laying  for  the  con- 
struction of  35  miles  of  new  line  for  the 
Gainesville  &  Northwestern  R.  R.,  running 
northwardly  from  Gainesville,  Ga.,  to  Rob- 
ertstown,  White  County,  Ga.  Work  will  be 
commenced  immediately.  M.  C.  Burke,  the 
senior  member  of  Burke  &  Joseph,  is  now  in 
Gainesville  for  the  purpose  of  sub-letting 
this  work  and  having  operations  begun  im- 
mediately. About  two-thirds  of  the  line  will 
be  through  cultivated  lands  and  the  balance 
through  timber.  The  line  is  to  be  completed 
in  eight  months.  This  is  exclusively  a  team 
proposition  and  will  afford  about  siz  months' 
work.  The  contract  was  let  through  the 
Byrd-Matthews  Investment  Co.  of  St.  Louis, 
Mo.,  who  are  handling  the  proposition  and 
have  arranged  for  financing  same. 

®The  contract  for  the  construction  of  the 
Elberton  &  Eastern  R.  R.  from  Elberton,  Ga., 
to  Tignall,  a  distance  of  21  miles  has  been  let 
according  to  information  received  from  El- 
berton, to  Ira  L.  McCord,  42  Broadway,  New- 
York  City.  Work  will  be  started  at  once  and 
it  is  hoped  to  have  the  line  completed  before 
the  Fall  of  1912.  The  right  of  way  has  been 
secured,  surveys  made,  $300,000  bond  issue  ap- 
proved by  the  Georgia  Railroad  Commission, 
and  the  bonds  underwritten  by  a  New  York 
fidelity  company.  The  popular  subscription  of 
$75,000  in  cash  has  been  paid  in. 

Stock  of  the  Middle  Georgia  Interurban 
Ry.  Co.  is  now  being  placed  in  Jackson  and 
other  towns  along  the  proposed  work  and 
there  seems  to  be  good  prospects  for  the  early 
completion  of  the  line,  from  Griffin  through 
Jackson,  Monticello,  Mansfield  to  Social  Cir- 
cle. L.  J.  Robert,  of  Atlanta,  President  of 
the  road  ;  W.  F.  Smith,  General  Manager,  and 
J.  P.  Smith,  Secretary,  and  their  associates 
have  bought  the  Flovilla  &  Indian  Spring  Ry., 
which  will  be  a  part  of  the  line  when  the 
project  is  completed.  The  company  has  a 
franchise  to  build  an  interurban  line  in  Jack- 
son and  a  good  deal  of  work  has  already  been 
done.  Upon  the  completion  of  the  line  from 
Jackson  to  Indian  Spring,  a  Boston  concern 
will,  it  is  stated,  finance  the  undertaking.  The 
Middle  Georgia  Interurban  has  a  right  of  way 
from  Griffin  to  Jackson. 

The  Gulf  Line  Ry.,  J.  H.  Hillhouse,  vice 
president,  Sylvester,  Ga.,  has  completed  its 
line  into  Camilla  from  the  cast  and  lias  begun 
the  operation  of  trains.  The  Gulf  Line  ex- 
tends from  Ashburn,  in  Turner  County, 
•  hrough  SGvcsler  to  Bridgcboro,  from  which 
place  it  has  just  been  extended  to  Camilla.  It 
is  the  intention  of  the  owners  of  this  road  to 
extend  it  westward  from  Camilla  at  an  early 
date. 

Illinois. 

The  city  of  Oiiincv,  111  ,  has  granted  a  fran- 
chise to  the  Ouincv  X-  Western  Illinois  Ry. 
Co.  to  enter  the  city  and  use  eleven  streets 
for  its  tracks  The  proposed  road  will  form 
an  interurban  line  between  Quiney  and  Niota, 
where  it  will  connect  with  the  Santa  Fe  sys- 


•J«  indicates  work  now  open  for  bids.    1,1  indicates  a  contract  let  recently. 
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em.  It  is  stated  that  Quincy  merchants  will 
ubscribe  $250,000  stock  in  the  company,  and 
t  is  believed  the  road  will  be  built,  equipped 
ind  ready  for  through  service  within  three 
rears. 

Plans  are  under  consideration  for  the  con- 
struction of  an  electric  railway  from  Elgin 
o  Bartlett,  a  suburb.  The  plan  also  includes 
the  extension  of  the  line  from  Bartlett  to 
Russells,  Ontarioville  and  other  places.  Bruce 
Payne,  Elgin,  111.,  is  interested. 

Plans  have  been  approved  for  a  subway  to 
be  constructed  at  10th  and  Cook  Sts.,  Spring- 
field, 111.,  under  the  Wabash  R.  R.  The  cost 
of  the  work  is  about  $30,000,  of  which  $9,000 
will  be  paid  by  the  city.  The  city's  share 
calls  for  the  excavation  work  and  it  is  be- 
lieved that  this  will  be  started  in  April.  Wade 
Seeley  is  City  Engineer  of  Springfield,  111. 

The  Chicago,  Burlington  &  Quincy  R.  R.  is 
understood  to  be  prepared  to  expend  about 
$100,000  for  the  construction  of  a  subway  at 
East  Main  St.,  Galesburg,  111,  provided  the 
citizens  are  willing  to  have  the  grade  crossing 
at  the  intersection  of  Chambers  and  Mulberry 
Sts.  abolished. 

At  last  reports,  the  bondholders'  committee 
of  the  Alton,  Jacksonville  &  Peoria  Electric 
Ry.  Co.  of  Alton,  had  received  the  assent  of 
75  per  cent  of  the  bond  interests  in  the  pro- 
posal to  give  the  bondholders'  committee  pow- 
er to  complete  the  road  and  do  anything  else 
that  maj'  be  for  the  interests  of  the  secur- 
ities held  by  them.  It  is  expected  that  most 
of  the  remaining  25  per  cent  will  be  signed  up 
in  a  few  days,  and  then  the  committee  will 
hold  a  meeting  to  take  action  regarding  their 
future  course.  The  plan  outlined  is  to  finish 
the  line  and  put  it  in  operation,  and  take  some 
other  actions  that  may  strengthen  the  position 
of  the  bondholders. 

Indiana. 

Steps  are  being  taken  to  secure  the  construc- 
tion of  an  electric  railway  from  Columbia 
City  to  the  Tri-Lake  Summer  resorts.  Sam- 
uel Harshberger,  Columbia  City,  owner  of 
the  Tri-Lakes  place,  is  interested. 

Plans  for  completing  the  South  Bend  & 
Logansport  Traction  Co.'s  line  have  been 
formulated,  and  a  stock  selling  campaign  has 
been  inaugurated.  It  is  expected  that  enough 
stock  will  be  sold  in  six  week  to  assure  the 
completion  of  the  line  to  Lakewith.  This  com- 
pany was  organized  in  August,  1909,  to  build 
a  line  from  South  Bend  to  Logansport,  a  dis- 
tance of  70  miles,  passing  through  Lakeville, 
Plymouth,  Rochester  and  other  towns.  R.  D. 
Wynn,  Summer  Block,  South  Bend,  Ind.,  the 
organizer  of  the  Waukegan,  Rockford  &  El- 
gin Traction  Co.,  is  now  connected  with  the 
South  Bend  &  Logansport  Traction  Co.,  as 
General  Manager  of  Construction,  anl  also 
as  financial  agent,  together  with  F.  W.  Still- 
well. 

Officials  of  the  Chicago,  South  Bend  & 
Northern  Indiana  R.  R.  and  the  city  of  Michi- 
gan City,  Ind.,  recently  held  a  conference  on 
the  matter  of  extending  the  company's  line 
to  Roeskeville,  a  distance  of  two  miles.  L.  B. 
Andrus,  South  Bend,  Ind.,  is  Consulting  En- 
gineer. 

Kansas. 

A  plan  is  under  consideration  for  the  con- 
struction of  an  electric  railway  from  Fort 
Scott  to  Kansas  City.  Organizations  have 
been  perfected  in  several  counties  along  the 
route  for  the  purpose  of  securing  stock  sub- 
scriptions for  making  the  preliminary  sur- 
veys. S.  B.  De  Lano,  Fulton,  Kan.,  is  inter- 
ested. 

The  Santa  Fe  System  has  planned  on  the 
following  changes  and  improvements  for  the 
state  of  Kansas :  Track  improvements  at 
Gridley,  estimated  cost  $4,000 ;  a  new  wye 
track  at  Augusta,  estimated  cost  $4,982 ;  a  500 
ft.  loading  spur  at  Alki ;  a  new  depot,  etc.,  at 
Canel,  and  to  provide  more  efficient  water 
service  at  Argentine  $45,600  has  been  appro- 
priated. 

As  the  result  of  a  visit  by  the  Missouri 
Pacific  officials  in  the  vicinity  of  Larned,  Kan., 
it  is  believed  that  the  company  is  planning  the 


construction  of  lines  from  Larned  to  La- 
Crosse  and  from  McPherson  to  Marquette. 
It  is  about  40  miles  from  Larned  to  La  Crosse 
and  about  22  miles  from  McPherson  to  Mar- 
quette. The  chief  benefit  derived  from  lines 
connecting  these  points  would  be  in  obtaining 
a  short  mileage  for  freight  shipments.  Lum- 
ber shipments  from  Arkansas  and  Louisiana 
would  receive  the  advantage  of  a  short  haul 
through  to  Pueblo,  Colo.,  via  Coffeyville, 
Kiowa,  Conway  Springs  and  Larned.  Most 
of  lumber  shipments  are  now  routed  via  Yates 
Center,  Osawatomie  and  Wichita. 

Directors  of  the  Dakota,  Kansas  &  Gulf, 
mentioned  in  our  last  issue,  have  elected  the 
following  officers:  Capt.  W.  H.  Mitchell,  Be- 
loit,  Kan.,  President;  J.  W.  Patterson  and 
W.  H.  Roe,  Kearney,  Nebr.,  Vice  Presidents; 
H.  Bear,  Beloit,  Kan.,  Secretary.  The  direc- 
tors of  this  railroad  enterprise  are:  A.  T. 
Rodgers,  A.  G.  Mead  and  W.  W.  Dilworth, 
Beloit;  Ben  Kuiken  and  Wiley  Alcorn,  Iona, 
Jewell  County ;  G.  B.  Winegar,  Lebanon, 
Smith  County;  J.  W.  Patterson,  W.  H.  Roe, 
W.  L.  Hand  and  S.  A.  D.  Henline,  Kearney, 
Neb.;  Carson  Hildreth,  Franklin,  Neb.,  and 
F.  T.  Burnham,  Kansas. 

Louisiana. 

The  Fifth  Ward  of  St.  Mary's  Parish  has 
voted  a  $40,000  bonus  as  an  inducement  to  the 
Iberia,  St.  Mary  &  Eastern  R.  R.,  to  continue 
its  lines  down  from  the  Fourth  Ward,  through 
the  Fifth  ward  of  this  parish.  The  town  of 
Berwick  will  probably  vote  a  bonus  to  this 
road  on  Jan.  1,  which  will  insure  the  road 
being  built  to  Berwick  Bay,  which  will  give 
a  railroad  outlet  to  deep  water. 

Steps  are  being  taken  for  the  construction 
of  a  railroad  to  extend  from  West  Vivian, 
La.,  in  the  heart  of  the  Caddo  oil  and  gas 
field,  connecting  on  the  east  with  a  boat  line 
on  Red  River  and  connecting  on  the  west  at 
the  Texas-Louisiana  state  line  with  a  railroad 
now  in  course  of  construction  between  Myr- 
tis.  La.,  and  Jefferson,  Tex.,  17  miles  of 
which  road  is  in  operation  already.  The  citi- 
zens of  Vivian  have  raised  $1,000  for  surveys 
and  other  preliminaries.  Prof.  T.  E.  Bird  is 
Secretary  of  the  Progressive  League,  of  Viv- 
ian, La.,  which  is  interested  in  the  project. 

The  following  bids  for  furnishing"  supplies 
for  the  Belt  R.  R.  of  the  city  of  New  Or- 
leans, were  recommended  for  acceptance : 
Rails  and  splice  bars,  Stern's  Foundry,  $18,- 
540 ;  track  bolts  and  spikes,  J.  H.  Menge  Co., 
$1,130;  cross  ties,  Southwestern  Lumber  & 
Box  Co.,  $3,975 ;  switch  ties,  W.  W.  Carre  Co., 
$1,126. 

Maryland. 

It  is  believed  that  the  State  Public  Service 
Commission  will  be  asked  to  outline  a  route 
for  a  cut-off  around  the  city  of  Baltimore  for 
the  Pennsylvania  R.  R.  Co.,  in  time  for  the 
introduction  of  a  bill  in  the  coming  session  of 
the  legislature  which  would  grant  the  right 
to  build  such  a  road.  The  Board  of  Trade, 
of  Baltimore,  has  been  in  conference  with  the 
Pennsylvania  officials  and  these  officials  in- 
formed the  committee  that  the  company  would 
be  glad  to  co-operate  with  the  city  in  the 
effort  to  obtain  the  official  sanction  of  the 
Public  Service  Commission,  and  in  particular 
to  have  the  commission  name  the  route  for 
the  new  road. 

The  Pennsylvania  R.  R.  is  reported  to  have 
a  corps  of  engineers  in  the  field  surveying  a 
line  around  the  headwaters  of  the  Gunpow- 
der and  Bush  Rivers.  The  new  lines,  if  built, 
will  become  part  of  the  Philadelphia,  Balti- 
more &  Washington  road  in  the  run  between 
Havre  de  Grace  and  Baltimore.  The  engi- 
neers started  surveying  at  Oakington,  a  sta- 
tion about  six  miles  south  of  Havre  de  Grace, 
and  will  carry  the  line  around  the  head  of  the 
streams,  making  a  connection  with  the  pres- 
ent line  again  at  or  near  Chase  Station,  about 
12  miles  east  of  Baltimore.  In  addition  to 
eliminating  the  bridges,  it  is  said,  the  route 
being  surveyed  will  shorten  the  distance  for 
the  railroad  two  miles  between  Philadelphia 
and  Baltimore.  The  whole  new  line  would 
only  be  about  16  miles  long. 


Michigan. 

We  are  advised  there  is  no  truth  in  the 
report  that  the  Grand  Rapids  &  Indiana  Ry. 
Co.  intended  to  make  improvements  to  its 
Lake  City  branch  in  1912. 

Attorneys  of  the  Michigan  Central  R.  R. 
have  asked  the  State  Railroad  Commission 
for  permission  to  issue  $15,000,000  worth  of 
bonds  to  be  divided  among  four  roads,  the 
Michigan  Central,  which  will  receive  a  third 
of  the  amount  and  the  Lake  Shore,  The  Big 
Four  and  the  New  York  Central.  The  bonds, 
it  is  said,  will  provide  funds  for  improvements. 

Minnesota. 

Residents  of  the  eastern  section  of  Morrison 
County  are  reported  to  have  started  a  move- 
ment toward  the  construction  of  a  railway 
from  Mankato,  Minn.,  to  Duluth,  by  way  of 
St.  Cloud.  They  have,  it  is  said,  received  a 
proposition  from  the  American  Engineering  & 
Construction  Co.,  Cleveland,  O.,  to  build  the 
line  from  Mankato  to  Duluth,  and  are  asking 
the  co-operation  of  the  towns  and  cities  along 
the  proposed  route.  The  company  proposes 
to  start  work  at  an  early  date,  provided  the 
preliminaries  can  be  arranged. 

Mississippi. 

The  Gulfport  &  Western  R.  R.  Co.  has  re- 
ceived its  charter,  and  it  is  expected  that  sur- 
veys will  be  started  about  Jan.  1.  E.  M.  Long, 
New  York  City,  has  been  appointed  Chief 
Engineer. 

The  St.  Louis  &  San  Francisco  R.  R.  is 
rushing  its  survey  work  in  Mississippi  for  its 
proposed  new  line  from  New  Orleans  to  the 
Middle  West.  At  last  reports,  the  company 
had  been  surveying  its  right  of  way  from 
Beaumont,  Miss.,  to  a  point  on  the  Gulf  Coast 
a  short  distance  to  the  west  of  Bay  St.  Louis. 
This  line  will  be  built  in  connection  with  New 
Orleans,  Mobile  &  Chicago  R.  R.,  which  was 
purchased  a  short  time  ago  by  the  Frisco. 

S.  A.  Neville,  Meridian.  Miss.,  President  of 
the  Meridian  &  Deep  Waterway  R.  R.,  is 
quoted  as  stating  that  work  on  the  new  road 
is  progressing  rapidly  and  the  grading  force 
is  augmented  each  week.  Some  of  the  most 
difficult  passes  have  been  made  and  hills  cut 
through.  Bonds  in  the  sum  of  $1,200,000 
were  floated  and  sold  for  financing  the  road. 

Missouri. 

*f»Open  bids  will  be  received  on  Jan.  20  at 
the  office  of  the  Butler  County  R.  R.,  William 
N.  Barron,  General  Manager,  Poplar  Bluff, 
Mo.,  for  the  construction  of  about  180,000  cu. 
yds.  of  railroad  grade.  The  proposed  work 
consists  of  building  about  9  miles  of  railroad 
grade  southeast  from  Poplar  Bluff.  The  work 
is  divided  in  2  parts  for  the  convenience  of 
contractors.  The  first  7%  miles,  containing 
about  165,873  yds.  of  fill  and  886  yds.  of  cut,  is 
suitable  work  for  a  dipper  dredge,  or  drag 
line  scraper.  The  last  1%  miles,  consisting  of 
16,796  yds.  of  fill  and  18,266  yds.  of  cut,  is 
adapted  to  either  teams  or  drag  line  excava- 
tion. Bids  will  be  accepted  for  the  entire  con- 
tract or  for  either  division.  A  profile  and  plat 
of  the  proposed  work  will  be  sent,  postpaid,  on 
receipt  of  50  cts.,  and  a  copy  of  the  specifica- 
tions will  be  furnished  for  50  cts.  by  the  Mor- 
gan Engineering  Company.  Equipment  for 
the  work  can  be  unloaded  from  cars  at  either 
terminus  of  the  proposed  line,  near  Poplar 
Bluff. 

The  Booster  Club  of  De  Soto  is  to  make 
an  effort  to  secure  the  right  of  way  through 
Jefferson  County  for  an  extension  of  the 
steam  line,  of  which  Louis  Houcke,  Cape 
Girardeau,  Mo.,  is  President,  from  Farming- 
ton  to  De  Soto,  a  distance  of  30  miles.  It 
is  stated  that  the  Houcke  line  will  be  com- 
pleted to  Farmington  by  Feb.  1. 

Nebraska. 

H.  U.  Mudge,  President  of  the  Chicago, 
Rock  Island  &  Pacific  Ry.,  Chicago.  111.,  is 
quoted  as  stating  that  the  expenditure  of 
$1, 000,000  is  under  consideration  for  the  im- 
provement of  property  in  Omaha,  Nebr.,  in- 
cluding freight  houses,  team  tracks,  etc.  No 
details  have,  as  yet,  been  decided  upon. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


30 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  2fS 


Nevada. 

The  Prince  Consolidated  Mines,  according 
to  advices  from  Salt  Lake  City,  Utah,  has  de- 
cided to  construct  an  8-mile  branch  from 
Pioche  to  its  mine.  It  is  believed  that  the 
branch  can  be  built  in  two  or  three  months. 
The  mining  company  has  set  aside  $100,000 
toward  the  branch,  which  will  probably  be 
constructed  under  the  supervision  of  the  San 
Pedro,  Los  Angeles  &  Salt  Lake  R.  R.,  of 
which  A.  Maguire,  Caliente,  Nev,  is  Division 
Engineer. 

New  Jersey. 

Work  on  the  new  Wildwood  &  Delaware 
Bay  Shore  Ry.,  according  to  recent  informa- 
tion from  Wildwood,  N.  J.,  is  being  pushed 
as  rapidly  as  possible.  The  new  road  will  con- 
nect The  Reading  Ry.  System  with  Five  Mile 
Beach  and  other  resorts. 

New  Mexico. 

The  Board  of  Directors  of  the  Santa  Fe 
System  has  appropriated  $360,000  to  cover  the 
cost  of  reducing  grades,  widening  cuts  and 
tills,  ballasting  and  replacing  the  present  rails 
with  new  90  lb.  rail  between  Horace  and  Boca 
on  the  Albuquerque  division,  and  $340,000  to 
cover  cost  of  similar  work  between  Laguma 
and  McCartys. 

New  York. 

•5»Bids  will  be  opened  Jan.  11  by  the  Public 
Service  Commission,  154  Nassau  St.,  New 
York  City,  fer  the  construction  of  Section  3 
of  the  Lexington  Avenue  Rapid  Transit  Rail- 
road of  New  York  City.  The  work  calls  for 
2,611  ft.  of  four-track  subway,  in  Broadway, 
between  Howard  and  Bleecker  St. 

The  State  Public  Service  Commission  at 
Albany  has  been  considering  the  plans  of  the 
Boston  &  Maine  R.  R.  for  the  elimination  of 
the  Middleburgh  St.  and  Ingalls  Ave.  grade 
crossings  at  Troy.  The  railroad  company  sub- 
mitted plans  which  provided  for  a  subway  be- 
tween the  two  highways  through  which  a  street 
should  run,  doing  away  with  both  crossings. 
The  estimated  cost  would  be  $150,000,  divided 
so  that  the  railroad  company  would  pay  one- 
half  and  the  state  and  city  one-quarter  each. 
The  city  of  Troy  is  understood  to  regard  the 
plan  as  feasible,  provided  the  payment  for 
damages  would  not  be  too  great. 

The  stockholders  of  the  New  York  State 
Rys.  Co.,  Rochester,  N.  Y.,  which  controls  a 
number  of  street  railway  systems,  has  voted 
an  increase  of  $1,502,300  of  capital  stock.  This 
increase  is  understood  to  be  recapitalization 
to  take  care  of  certain  features  of  the  reor- 
ganization plan  that  has  been  under  way  for 
a  long  time.  The  total  capital  is  now  $25,- 
362.500. 

The  John  F.  Stevens  Co.  has  been  organized 
in  New  York  with  a  capital  stock  of  $2,000,000 
and  proposes  engaging  in  railroad  construc- 
tion work.  J.  F.  Stevens,  ex-president  of  the 
North  Bank  road  and  the  Hill  lines  in  Oregon, 
is  president.  A  large  portion  of  the  stock  is 
held  by  the  United  States  Realty  &  Invest- 
ment Co.,  of  which  the  John  F.  Stevens  Co. 
will  be  an  auxiliary  concern.  It  is  understood 
that  arrangements  will  be  made  for  exten- 
sive railroad  work  in  any  part  of  the  United 
States. 

The  Board  of  Aldermen  of  Buffalo.  N.  Y., 
h«  accepted  the  Lehigh  Valley  R.  R.'s  pro- 
posal to  buy  the  Hamburgh  Canal  strip  in 
Buffalo  for  $500,000  and  to  make  sundry  im- 
provements, including  the  elevation  of  its 
track";,  the  elimination  of  grade  crossings  and 
the  building  of  a  new  passenger  station  within 
two  years.  It  is  believed  that  about  $3,000,000 
will  be  expended  for  these  improvements.  E. 
B,  Ashby,  143  Liberty  St.,  New  York  City,  is 
Chief  Engineer  of  the  Lehigh  Valley  R  R 

North  Carolina. 

The  C.oldsboro,  Seven  Springs  &  Swans 
boro  K  R-  Co.,  chartered  a  short  time  ago. 
.,  ,  noted  in  our  la  •  I  issue,  i-.  reported  lo  have 
Acquired  the  properly  and  rights  of  way  of 
the  fioldsboro  Traction  Co.,  of  which  J.  S. 
Cclivcr,  Goldsboro,  N.  C ,  is  Secretary.  Many 
improvements  and  extensions  are  said  to  be 
<  ioldslioi  o  Tract  ion   (  o  h; 


proposed      The  Coldslioro    I  raction  <  o  lias 

-J«  indicates  work  now  open  for  bids 


been  operating  six  miles  of  line  and  has  been 
contemplating  extending  its  line  to  Seven 
Bridges,  and  Whitehall,  16  miles. 

North  Dakota. 

Attorneys  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Ry.,  at  Devils  Lake,  N.  Dak., 
have  been  instructed  to  at  once  proceed  with 
condemnation  proceedings  for  securing  right 
of  way  through  the  city  for  the  new  cut-off 
of  the  Soo  Line.  It  is  believed  that  construc- 
tion work  will  be  started  as  early  in  the  spring 
as  possible. 

The  Rapid  City,  Black  Hills  R.  R.,  has 
taken  no  definite  steps  toward  building  its 
proposed  extension,  mentioned  in  its  last  is- 
sue. As  now  projected  the  extension  will 
probably  extend  from  Mystic,  S.  Dak.,  into 
the  Wyoming  coal  fields,  a  distance  of  about 
80  miles.  H.  A.  Brome,  Rapid  City,  S.  Dak., 
is  General  Manager. 

Ohio. 

The  Cincinnati,  Hamilton  &  Dayton  Ry. 
Co.,  F.  H.  Alfred,  General  Superintendent, 
Cincinnati,  O.,  has  applied  to  the  State  Public 
Service  Commission  for  permission  to  make 
loans  aggregating  more  than  $1,000,000.  Near- 
ly three-fourths  of  the  proposed  loan  is  to 
be  used  for  improvements. 

Grading  work  may  be  started  this  spring 
for  a  3-mile  double-track  street  railway,  from 
the  end  of  the  Cleveland  Railway  Co.'s  tracks 
in  Corlett  on  private  right  of  way  to  the  Ran- 
dall race  track,  owned  by  the  Forest  City  Live 
Stock  &  Fair  Co.,  of  Cleveland,  which'  is 
financing  the  project.  The  Cleveland  Railway 
Co.  will  operate  the  line.  Harry  K.  Dever- 
eux,  Cleveland,  O.,  is  President  of  the  Forest 
City  Live  Stock  &  Fair  Co. 

Oklahoma. 

Surveys  have  been  started  for  proposed 
railroad  from  El  Reno  to  Woodward,  and  it 
is  hoped  to  have  the  line  completed  during 
1912.  A  charter  taken  for  the  Northeast  Rail- 
road calls  for  either  steam  or  electricity  pow- 
er, and  the  route  is  chartered  to  begin  from 
Oklahoma  City.  Since  the  completion  of  the 
Oklahoma  City-El  Reno  interurban,  the  new 
line  will  begin,  for  the  present,  at  that  place. 

The  St.  Louis  &  San  Francisco  R.  R.  has 
purchased  70  acres  of  land  at  West  Tulsa 
which  will  be  used  for  the  construction  of 
22  side-tracks,  each  about  one  mile  long. 

Advices  from  May,  Okla.,  state  that  con- 
struction work  on  the  Wichita  Falls  &  North- 
western R.  R.  has  been  completed  to  that 
place.  The  route  traversed  by  the  road 
through  Harper  County  is  very  favorable  for 
a  railroad  as  that  country  possesses  some  of 
the  best  alfalfa  land  in  Oklahoma. 

Oregon. 

®The  Pacific  Great  Western  Ry.  Co.  con- 
tract, mentioned  in  our  last  issue,  includes  the 
construction  of  73  miles  of  line  from  Eugene 
at  the  head  of  the  Willamette  Valley  to  Glen- 
ada  at  the  mouth  of  the  Siusslaw  River  on 
the  Pacific  coast;  it  also  includes  42  miles  of 
road  over  its  "Pacific  Coast  Line"  from  Glen- 
ada  south  to  Coos  Bay.  This  line  has  18 
bridges  of  which  three  will  be  draw  bridges. 
There  will  also  he  two  tunnels,  one  of  2.500 
ft.  and  the  other  of  5§0  ft.  The  total  cost  of 
construction  is  estimated  at  $5,1)011,000.  Mac- 
Arthur.  I'erks  &  Co.,  Ltd.,  of  Chicago  and 
New  York,  secured  the  contract.  R.  B.  Hunt, 
Eugene,  Ore.,  is  Chief  Engineer  of  the  Pa- 
cific Great  Western  Ry. 

Track  laying  on  the  Nevada-Calif  ornia-Or- 
egon  Ry.  extension  has  been  completed  into 
Lakeview,  Ore.,  and  it  is  expected  that  the 
lust  regular  train  will  be  run  into  the  city 
on  Ian.  7. 

The  Oregon  Electric  Ry  Co,  Railway  Ex- 
change Bldg.,  Portland,  Ore.,  has  tiled  supple- 
mentary articles,  increasing  its  capital  stock 
from  $100,000  to  $6,000,000  The  supplement- 
ary articles  also  call  for  the  construction  of 
additional  lines  to  those  enumerated  in  the  orig- 
inal artic  les  \ccordinif  to  thein.it  is  proposed 
to  build  a  line  from  Natron  to  Ontario,  with 
a  branch  to  Klamath  Falls,  to  connect  with 
the  Central  Pacific  K.   R    Co,  and  a  branch 


to  Agency  Plains,  a  branch  to  Lakeview  and 
a  branch  from  Lakeview  to  Goose  Lake. 

The  Oregon  Eastern  Ry.  Co.  has  filed  sup 
plementary  articles  of  incorporation  with  thefy 
Secretary  of  State,  Salem,  Ore.,  increasing  its 
capital  stock  from  $100,000  to  $6,000,000,  for 
the  purpose  of  running  a  railroad  the  fullfji 
length  of  Oregon  from  Natron,  near  Eugene, 
to  Ontario  on  the  Idaho  line  dropping  feeders|s; 
to  several  important  points  along  the  southern 
border  of  the  state.    From  the  main  line  thej{( 
company  proposes  a  branch  line  to  Weed,  Cal.J 
to    connect    with    the    Central    Pacific  line 
to    Agency     Plains,    a    branch    to  Lake 
view    and    a    branch    from    Lakeview  15 
miles     south     to     Goose     lake     on  the 
state  line.    The  resolution  by  the  board  of 
directors  increasing  the  capital  stock  and  em 
bodying  the  above  plans  of  construction  with 
the  necessary  accompanying  powers    is  at- 
tached to  the  articles.    The  directors  are  R. 
Blaisdell,  J.  F.  Meyer,  J.  P.  O'Brien,  C.  G. 
Sutherland  and  James  G.  Wilson, 

It  is  rumored  in  Springfield,  Ore.,  that  the 
Booth-Kelly  Lumber  Co.,  Eugene,  Ore.,  is 
planning  the  construction  of  16  miles  of  addi- 
tional trackage  to  its  logging  railway  above 
Wendling.  Such  an  extension  would  give  a 
total  27  miles  of  railway. 

Fuller  &  Co.,  who  have  a  subcontract  on  the 
Southern  Pacific  Company's  Coos-Bay-Eugene 
line  under  Twohy  Bros.,  •  have,  according  to 
information  received  from  Eugene,  Ore., 
started  a  large  force  of  men  and  teams  grad- 
ing the  tract  of  land  purchased  of  the  Lane 
County  Asset  Co.,  5  miles  west  of  that  city. 

Work  on  the  present  contract  of  the  Natron 
Extension  is  rapidly  nearing  completion. 
Changes  in  the  lines  of  the  original  survey 
east  of  Oakridge,  which  is  the  eastern  terminus 
of  the  contract  just  being  completed  by  the 
LTtah  Construction  Co.,  Ogden,  Utah,  are  being 
rushed,  and  further  contracts  will  be  let 
within  a  short  time.  The  next  contract  to  be 
let  probably  will  cover  stretch  about  12 
miles  in  length,  and  will  be  up  the  Salt  Creek 
Canyon.  With  the  exception  of  one  or  two 
points,  construction  will  be  comparatively 
easy.  From  the  end  of  this  12-mile  stretch  to 
the  junction  at  Odell  with  the  Oregon  East- 
ern now  building  from  Vale,  the  construction 
will  be  heavy.  The  line  will  cross  the  summit 
of  the  Cascades  at  an  elevation  of  more  than 
5,000  ft.  through  a  wild  and  rocky  pass  at 
the  foot  of  Diamond  Peak. 

Pennsylvania. 

The  Borough  Council  of  New  Florence, 
a  suburb  of  Pittsburgh,  has  accepted  the  prop- 
osition of  the  Pennsylvania  R.  R.  Co.  for  a 
subway  at  that  place  and  it  is  expected  the 
improvement  will  be  made  next  summer.  In 
order  to  make  the  improvement,  the  tracks 
will  be  raised  6  ft.  and  the  roadway  will  be 
dipped,  permitting  the  construction  of  the 
subway  13%  ft.  in  the  clear. 

The  Philadelphia  &  Reading  Ry.  has,  ac- 
cording to  recent  reports,  stopped  all  new 
work  south  of  Perkiomen  Junction,  including 
the  grading  for  the  additional  trackage  in 
connection  with  the  Abrams  yard. 

South  Carolina. 

The  Southern  Ry.,  W.  H.  Wells,  Chief  En- 
gineers of  Construction,  Washington,  D.  C, 
is  to  improve  its  terminals  at  Columbus,  S. 
C,  by  the  construction  of  one  general  re- 
ceiving, dispatching  ami  classification  yard  on 
property  owned  by  the  company  at  Royster, 
just  outside  of  Columbia. 

Announcement  has  been  made  by  officials 
of  the  Southern  Ry  that  the  increase  in  the 
volume  of  business  handled  at  the  shops  and 
yard  at  Spencer,  N.  C,  is  such  as  to  make 
necessary  improvements  at  that  point,  includ- 
ing the  immediate  construction  of  an  oil 
house,  wash  and  locker  rooms,  new  cinder 
pits,  a  new  coaling  plant,  and  the  construc- 
tion of  new  and  enlarged  stock  pens.  In  con- 
nection with  these  improvements,  grading  will 
be  done  for  the  erection  of  a  new  power 
bouse  and  a  27-stall  roundhouse. 

The  Southern  Rv  has  placed  an  order  for 
27,100  tons  of  steel  rails  for  renewals  and 
for  new  construction 


indicates  a  contract  let  recently. 
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Texas. 

The  Trinity  Valley  Traction  Co.  has  com- 
eted  surveys  and  has  secured  the  capital  for 
le  construction  of  its  projected  120-mile  line, 
onstrtiction  contracts  are  to  be  let  by  spring. 
.  W.  Watkins,  304  Scollard  Bldg,  Dallas, 
'ex.,  is  President. 

Work  has  been  started  on  the  new  street 
ar  system  at  Brownsville,  Tex.,  franchice  of 
rhich  was  granted  some  time  ago  to  Sam  A. 
Lobertson,  San  Benito. 

The  Quanah,  Acme  &  Pacific  R.  R.  has  an 
ngineering  party  in  the  field  locating  a  75- 
tiile  extension  from  Paducah,  Cottle  County, 
hrough  Motley  and  Floyd  counties  to  Floy- 
lada.  An  amendment  covering  the  extension 
will  be  filed  in  January,  1912.  Sam  Lazarus, 
5t.  Louis,  Mo.,  is  President  of  the  company. 

The  citizens  of  Pecos,  Tex.,  have  entered 
nto  an  agreement  with  M.  J.  Healy,  Presi- 
lent  of  the  proposed  Panhandle,  Pecos  & 
julf  R.  R.,  for  the  building  of  a  line  of  rail- 
road between  Pecos  and  Knowles,  N.  M.  The 
■oad  is  projected  between  Pecos  and  Dawson 
Fields,  Colo.,  a  distance  of  about  350  miles, 
jut  the  first  link,  and  that  provided  for  in 
:he  agreement,  is  to  be  for  90  miles,  or  the 
nrilding  of  the  road  between  Pecos  and 
ECnowles,  Eddy  County,  N.  M. 

The  application  of  the  Marshall  &  East 
rexas  Ry.,  J.  E.  Votaw,  General  Manager, 
Marshal,  Tex.,  for  permission  to  issue  $1,- 
154,000  of  bonds,  is  said  to  have  been  ap- 
jroved  by  the  State  Railroad  Commission. 

Owens  &  Levy,  206  Moore-Burnet  Bldg., 
rlouston,  Tex.,  have  placed  outfits  at  work  at 
biddings  on  their  contract  for  13  miles  of  the 
Ban  Antonio-Dallas  cut-off  for  the  Houston 
k  Texas  Central  R.  R.  This  contract  covers 
iome  500,000  cu.  yds.  of  excavation. 

The  Commissioners'  Court  of  Victoria 
lounty  has  granted  the  St.  Louis,  Browns- 
ville &  Mexico  Ry.  the  right  of  way  over 
:ertain  county  roads  for  the  purpose  of  the 
jroposed  extension  of  its  line  from  Bloom- 
ngton  to  Victoria,  a  distance  of  about  20 
niles.  The  contract  will  be  signed  by  the 
•ailroad  company  and  the  citizens  of  Victoria 
is  soon  as  the  remainder  of  the  bonus  is 
■aised.  At  last  reports  about  $4,000  of  the 
)onus  remained  to  be  raised. 

The  Greenville  &  Blue  Ridge  Interurban 
ily.  Co.  is  projecting  a  21-mile  line  between 
jreenville  and  Blue  Ridge.  Two  surveys  for 
he  line  have  been  made.  A.  R.  Nicholson, 
3reenville,  Tex.,  is  interested. 

The  preliminary  surveys  for  the  projected 
•ailroad  from  San  Antonio  to  the  Rio  Grande 
vere  called  off  by  the  citizens'  committee  who 
vere  promoting  the  project.  The  survey  had 
ieen  over  half  completed  at  this  time.  About 
1500,000  had  been  subscribed  for  this  railroad 
ly  citizens  of  San  Antonio  and  ranchmen, 
hrough  whose  property  the  proposed  road 
vould  pass ;  5  per  cent  of  the  sum  had  been 
>aid  in  for  the  preliminary  surveys.  The 
vhole  thing  was  called  off,  for  the  present  at 
east. 

The  projected  line  of  the  Palacios,  San 
\ntonio  &  Pecos  Valley  R.  R.  has  been  lo- 
cated from  Palacios  to  Yoakum,  and  all  the 
ight  of  way  have  been  secured.  All  the  grants 
ind  bonuses  asked  have  been  made,  with  the 
ixception  of  $10,000  asked  of  Palacios,  which 
s  now  practically  raised.  In  addition  to  the 
)onus  given  by  the  city  of  Yoakum,  the  new 
■oad  acquires  20  miles  of  road  bed  of  the 
)ld  Yoakum  &  Port  O'Connor  project,  which 
s  about  ready  for  the  ties  and  steel.  H.  L. 
Vlontandon,  Palacios,  Tex.,  is  Chief  Engineer. 

The  Houston  &  Texas  Central  R.  R.  is  re- 
torted to  be  about  ready  to  let  additional  con- 
tacts for  the  construction  of  its  new  line 
rom  Stone  City  to  Giddings.  The  contract 
or  the  first  13  miles  out  of  Giddings  was  let 
^  short  time  ago  as  noted  in  these  columns. 
L  B.  dishing,  Houston,  Tex.,  is  Chief  Engi- 
leer  of  Construction. 

The  Santa  Fe  System  has  planned  on  the 
ollowing  improvements  for  the  state  of  Tex- 
is :  Authority  has  been  granted  to  spend 
533,000  to  widen  embankments  and  to  ballast 
il  miles  of  track  on  the  Southern  division: 
instruction   of   passing  track  between  mile 


posts  42  and  43  on  the  Texas  &  Gulf  Ry. ; 
removal  and  construction  of  depot  at  Alvin  ; 
construction  of  spur  track  at  Fort  Worth, 
estimated  cost  $9,000 ;  repair  and  extension  of 
concrete  blanket  at  south  end  of  bridge  over 
Canadian  River,  estimated  cost  $4,G00 ;  con- 
struction of  extension  to  passing  track  at 
Shopton ;  an  appropriation  of  $181,300  to 
cover  cost  of  insertion  of  10  inches  of  ballast 
between  909  and  948,  Valley  division ;  an  ap- 
propriation of  $4,000  has  been  made  to  cover 
cost  of  constructing  connecting  track  between 
G.  H.  &  S.  A.  and  S.  A.  &  A.  P.  Rys.,  at 
Blodgett :  to  provide  additional  boilers  for 
electric  plant  at  Amarillo  an  appropriation  of 
$19,600  has  been  made;  to  cover  cost  of  con- 
structing additional  trackage  for  shippers  at 
Beaumont  an  appropriation  has  been  made. 

Virginia. 

®G.  P.  Warren  &  Son,  Cedar  Bluff,  Va., 
have  just  finished  their  work  at  Cedar  Bluff 
on  the  Clinch  Valley  Division,  under  Rine- 
hart  &  Dennis  for  the  Norfolk  &  Western  R. 
R.,  and  have  been  awarded  a  contract  by  the 
Honaker  Lumber  Co.,  Honaker,  Va.,  Rus- 
sel  Co.,  for  0V2  miles  of  grading  and  track 
laving,  standard  gauge,  up  Lewis  Creek,  going 
to  Buchanan  County.  Warren  &  Son  will 
start  work  at  once  with  50  men  and  10  or 
15  teams. 

Washington. 

®The  contract  for  the  erection  of  the  new 
passenger  station  at  Centralia,  Wash.,  has 
been  let  by  the  Northern  Pacific,  Great  North- 
ern and  Oregon  Railway  and  Navigation  Co. 
to  Rounds-Hurson  Co.,  General  Contractors, 
Seattle,  Wash.  This  is  said  to  be  the  first 
step  toward  the  completion  of  the  $750,000  im- 
provements planned  for  that  city. 

The  North  Yakima  &  Valley  Ry.  will  in 
accordance  with  the  request  of  the  citizens  of 
Tieton,  Wash.,  build  a  W2  mile  extension  of 
the  Cowiche  branch  of  the  road.  George 
Donald,  North  Yakima,  Wash.,  is  President. 

The  vacation  of  property  by  the  North  End 
Lumber  Co.,  and  the  Municipal  Commission 
of  Tacoma,  Wash.,  providing  for  the  con- 
tinuation of  Dock  St.  to  a  connection  with 
Front  St.  in  Ruston,  making  a  water  front 
thoroughfare  through  the  mill  and  smelter 
properties  has  practically  settled,  it  is  said, 
the  problems  which  have  prevented  the  North- 
ern Pacific  from  starting  work  on  the  pro- 
posed Point  Defiance  line. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  Olympia,  Wash., 
by  the  Skagit  Valley  R.  R.  Co.,  which  is  cap- 
italized at  $500,000  and  proposes  the  construc- 
tion of  a  monorail  railroad  from  LaComier  to 
Sedro-Woolley  in  Skagit  County.  W.  D. 
Cody,  J.  C.  Foster  and  W.  E.  Borland  are  in- 
corporators. 

The  Kirkland-Redmond  Railway,  Light  & 
Power  Co.  has  been  incorporated  and  pro- 
poses to  build  railroad  lines  between  Kirkland 
and  Redmond  and  other  points  in  King  Coun- 
ty and  the  state  of  Washington.  The  com- 
pany has  a  capital  stock  of  $200,000  and  prin- 
cipal offices  at  Seattle.  The  incorporators  and 
trustees  are  C.  A.  Eaton,  B.  F.  Gordon,  Wil- 
liam Perigo,  Samuel  G.  Hepler  and  W.  D. 
Gillis. 

West  Virginia. 

City  Council  of  Weston,  W.  Va.,  has  grant- 
ed a  franchise  for  an  electric  line  to  the 
Clarksburg  &  Weston  Electric  Ry.  Co.,  over 
the  streets  of  the  city.  The  line  may  be  ex- 
tended to  a  connection  with  the  Fairmont  & 
Clarksburg  traction  system. 

The  Rupert  &  Northeastern  R.  R.  Co.  has 
been  chartered  with  a  capital  stock  of  $5,000 
and  proposes  to  build  a  railroad  from  Rupert 
in  Greenbrier  County,  to  Fenwick  in  Nicholas 
County.  The  principal  office  is  at  Boston, 
Mass.,  and  the  incorporators,  all  of  whom  are 
from  that  city,  are  as  follows:  H.  L.  Higgin- 
son,  Josiah  F.  Hill,  Seth  T.  Ga.no,  H.  L.  Shat- 
tuck  and  C.  A.  Ellis. 

The  West  Virginia  Midland  R.  R.  Co.,  ac- 
cording to  information  received  recently,  is 
planning  the  construction  of  a  new  narrow 
gage  railroad  from  Webster  Springs  to  the 


mouth  of  Valley  fork  of  the  Elk  River,  a 
distance  of  22  miles,  thence  by  way  of  Slaty 
fork  and  up  Old  Field  Fork,  following  the 
Marlinton  and  Huttonsville  Pike  as  nearly  as 
possible  to  Marlinton,  25  or  30  miles.  En- 
gineers will  start  work  at  once  locating  the 
route.  John  T.  McGraw,  Grafton.  W.  Va.,  is 
President  of  the  company. 

Wisconsin. 

The  Fairchild  &  Northeastern  Ry.  Co.  has 
received  its  permit  to  build  its  42-mile  exten- 
tion,  and  expects  to  construct  20  miles  of  this 
the  coming  summer.  The  company  is  now 
in  the  market  for  the  material  excepting  the 
ties  and  posts,  which  have  been  contracted 
for.  The  construction  contracts  have  not  been 
let.  Willard  Foster,  Fairchild,  Wis.,  is  Vice 
President  and  General  Superintendent 

The  Bayfield  Transfer  Ry.  Co.  has  partly 
made  surveys  for  a  proposed  GO  mile  exten- 
sion from  Bayfield  to  Superior,  Wis.  The 
capital  for  construction  has  not  been  secured 
as  yet.  Geo.  H.  Noyes,  Milwaukee,  Wis.,  is 
President  and  H.  C.  Hale,  Bayfield.  Wis.,  is 
General  Manager. 

Construction  work  on  the  Superior  & 
Southeastern  R.  R.  has  been  completed  and 
the  extra  force  has  been  laid  off  until  next 
Spring.  About  15  or  20  miles  of  line  was 
built  of  which  about  7  miles  is  main  line  and 
the  balance  branch  lines.  J.  E.  Glover,  New 
Richmond,  Wis.,  is  President  of  the  company. 

The  Common  Council  of  Milwaukee,  Wis., 
has  been  notified  by  the  Chicago,  Milwaukee  & 
St.  Paul  R.  R.  that  all  opposition  to  bringing 
the  $2,000,000  West  Milwaukee  shops  and 
yards  into  the  city  has  been  dropped  uncon- 
ditionally. 

Wyoming. 

The  Denver,  Laramie  &  Northwestern  R.  R., 
W.  D.  Hodge,  Chief  Engineer,  Denver,  Colo., 
has  surveys  under  way  for  the  extension  of 
the  road  across  the  Laramie  Valley. 

Reports  from  Casper,  Wyo.,  state  that  the 
Kirby-Power  River  extension  of  the  C.  B.  & 
Q.  R.  R.,  which  the  company  has  had  under 
way  in  Wyoming  for  the  several  years,  will 
be  extended  eastward  to  Casper  during  the 
coming  year.  The  extension  eventually  is  to 
connect  the  Big  Horn  Basin  line  of  the  Bur- 
lington with  the  Colorado  &  Southern  at  Orin 
Junction.  Grading  for  it  has  been  completed 
between  Kirby  and  Powder  River,  which  is 
a  point  of  temporary  junction  with  the  Chi- 
cago &  Northwestern,  and  bridges  have  been 
built  and  steel  laid  on  the  grade  for  a  dis- 
tance of  several  miles  south  of  Thermopolis. 
Since  early  in  the  present  year  no  work  of 
importance  has  been  done  on  the  extension. 

Canada, 

®Barnett-McQueen  Co.  has  been  awarded 
a  contract  by  the  Canadian  Northern  Ry.  for 
building  docks,  etc.,  at  Port  Arthur,  Ont., 
which  will  practically  double  the  railroad's 
capacity  for  handling  coal  at  this  point. 

It  now  seems  probable  that  grading  work 
will  be  started  as  soon  as  the  frost  is  out  of 
the  ground  in  the  spring  for  the  Gowganda 
Branch  of  the  Temiskaming  &  Northern  On- 
tario Ry.,  of  which  S.  B.  Clement,  North  Bay, 
Ont.,  is  Chief  Engineer.  A  satisfactory  sur- 
vey has  been  completed  into  the  Elk .  Lake 
region.  The  line  will  be  an  extension  of  the 
present  branch  running  westward  from  the 
main  line  to  Charlton,  the  additional  steel  to 
be  built  extending  for  about  30  miles.  It  will 
give  transportation  facilities  to  a  large  tract 
of  agricultural  lands,  and  to  the  Gowganda 
mines. 

The  Esqnimalt  &  Nanaimo  Ry.,  a  Canadian 
Pacific  branch  line,  has  been  completed  as  far 
as  Alberni,  and  train  service  between  that 
point  and  Victoria  was  inaugurated  on  Dec. 
20. 

The  Canadian  Government  has  under  con- 
sideration the  enlargement  of  the  Hudson 
Bay  Ry.  scheme,  to  include  an  extension  of 
the  projected  line  westward  from  La  Pas,  the 
present  starting  point  of  the  railway,  through 
Mel  fort  or  some  point  in  that  neighborhood 
to  Saskatoon. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Alabama. 

•{•Bids  will  be  received  until  noon,  Jan.  10, 
it  is  reported,  by  Calhoun  County  Commission- 
ers, Anniston,  Ala.,  for  the  grading,  drain- 
age and  surfacing  with  either  chert  or  lime- 
stone approximately  4  miles  of  the  Alexan- 
dria road.  W.  S.  Keller,  Montgomery,  Ala., 
is  State  Highway  Engineer. 

®The  Tallapoosa  County  Commissioners, 
Dadeville,  Ala.,  have  let  the  contract  for  the 
proposed  state  highway  from  Dadeville  to 
Horse  Shoe  Bend  to  W.  H.  Wynn,  of  Dade- 
ville. The  contract  calls  for  a  road  from  the 
corporate  limits  of  town,  on  the  old  Taylor 
Ferry  Road,  to  the  new  lattice  bridge  across 
Tallapoosa  River  at  Miller's  Ferry,  a  dis- 
tance of  about  nine  miles. 

Arkansas. 

The  final  report  on  the  plans  and  specifica- 
tions for  the  new  pavement  on  23d  St.  improve- 
ment district  has  been  submitted  to  the  City 
Commissioners  of  Little  Rock,  Ark.,  by  W.  F. 
Reichardt,  the  engineer  in  charge.  The  dis- 
trict as  organized  includes  West  23rd  St.,  from 
Main  St.  to  Cross  St.,  north  on  Cross  St.  to 
22nd  St.,  west  on  22nd  St.  to  High  St.  The 
cost  will  be  about  $45,000  and  the  specifica- 
tions cover  all  classes  of  pavement.  The 
Commissioners  for  the  district  are  S.  W.  Rey- 
burn,  chairman.  R.  W.  Rightsell  and  John 
T.  Hicks. 

The  City  Council  of  Little  Rock,  Ark.,  has 
granted  a  petition  of  Street  Improvement  Dis- 
trict No.  191,  on  West  20th  St.,  West  19th 
St.  and  Schiller  Ave.  The  estimated  cost  of 
the  paving  is  $25,760.  L.  L.  Priest,  J.  F. 
Houck  and  B.  P.  Brodie  are  Commissioners. 

California. 

•{•Bids  will  be  received  until  11  a.  m.,  Jan. 
2,  by  Board  of  Santa  Clara  County  Supervi- 
sors, San  Jose,  Calif.,  for  the  construction  of 
a  bulkhead  and  road  fill  on  the  Coyote  Creek 
at  the  Schallenberger  place.  H.  A.  Pfister  is 
Clerk. 

Definite  announcement  has  been  made  by 
the  San  Joaquin  County  Commissioners,  Stock- 
ton, Cal.,  that  all  the  roads  being  improved 
under  the  $2,000,000  bond  issue  will  be  com- 
pleted next  year.  There  remains  at  present 
90  miles  of  road  to  be  finished.  It  is  expected 
that  plans  and  specifications  will  be  ready  by 
January  and  bids  called  for  immediately. 

Advices  from  Montague,  Cal.,  state  that 
the  residents  of  the  lower  Klamath  River  and 
along  Indian  Creek  in  Siskiyou  County  have 
started  a  movement  to  carry  out  the  construc- 
tion of  a  wagon  road  across  the  Siskiyou 
mountains  connecting  with  the  town  of  Waldo 
in  Josephine  County,  Southern  Oregon.  The 
road  would  be  12  miles  long. 

The  work  of  constructing  the  system  of 
state  highways  under  the  $18,000,000  bond  is- 
sue will  be  prosecuted  by  the  State  Highway 
Commission  of  California  in  separate  dis- 
tricts, each  district  to  be  in  charge  of  a  di- 
vision superintendent.  The  divisons  as  an- 
nounced by  the  Commission  and  the  headquar- 
ters for  each,  follow : :  Division  No.  1 — Del 
Norte,  Humboldt,  Mendocino  and  Lake  Coun- 
ties; headquarters  ;it  Willits;  Division  No.  2, 
Siskiyou,  Modoc,  Trinity.  Shasta.  Lassen  and 
Tehama,  headquarters  at  Redding;  Division 
No.  •'!,  Glenn,  Butte,  Plumas,  Colusa,  Sutter, 
Yuba,  Su  rra,  Yolo,  Sacramento,  Placer,  Ne- 
vada, Solano,  San  Joaquin,  Amador,  LI  Dora- 
do, Stanislaus,  Tuolumne,  Calaveras  and  Al- 
pine, headquarters  at  Sacramento;  Division 
No.  4,  Sonoma,  Napa,  Marin,  Contra  Costa, 
Alameda,  San  Lraueisoo,  San  Mateo,  Santa 
Clara  and  Santa  Cru/,  headquarters  at  San 
Francisco;  Division  No  5,  San  Mcnito,  Mont 
trey  and  Santa  liarbara,  headquarters  at  San 
Luis  OIji  po ;  Division  N'o.  6,  Merced,  Mal  i 
\n>-  a,  Mom ,  Madera,  In  no,  Inyo,  Knit;  , 
Tulare  and  Kern,  headquarters  at  In  .no;  Di 
vision  No,  7,  Ventura,  Los  Angeles,  San  Ber- 


nardino, Orange,  Riverside,  San  Diego  and 
Imperial,  headquarters  at  Los  Angeles.  State 
Highway  Engineeer  Austin  B.  Fletcher  will 
direct  the  work  of  the  seven  divison  super- 
intendents. The  Commission  has  named  the 
following  division  engineers  and  they  will  be 
assigned  to  their  divisions  Jan.  1 :  Francis 
J.  Somner,  Thomas  A.  Bedford,  James  B. 
Woodson,  A.  E.  Loder,  W.  S.  Caruthers,  Wal- 
ter C.  Howe  and  William  L.  Clark. 

Colorado. 

The  County  Commissioners,  Telluride, 
Colo.,  have  been  petitioned  by  W.  E.  Impson 
and  others  for  a  road  to  connect  the  Irion 
mesa  with  the  county  road  to  Norwood.  It 
is  planned  to  connect  at  the  McKenzie  Creek 
bridge,  follow  the  creek  to  the  mesa,  a  dis- 
tance of  about  two  miles. 

Mesa  County  Commissioners,  Grand  Junc- 
tion, Colo.,  have  gone  over  the  proposed  route 
of  the  automobile  road  into  the  Paradox  Val- 
ley.   The  estimated  cost  of  the  road  is  $7,000. 

Connecticut. 

®C.  W.  Blakeslee  &  Sons  of  New  Haven, 
Conn.,  have  been  awarded  the  contract  by 
James  H.  MacDonald,  State  Highway  Com- 
missioner, 27  Capitol,  Hartford,  Conn.,  for 
the  construction  of  about  5,403  lin.  ft.  of 
macadam  road  in  the  city  of  New  Haven. 
The  drainage  work  for  this  work  will  be  let 
separately.    Bids  were  opened  Nov.  17. 

Florida. 

•{•Bids  will  be  received  until  noon,  Jan.  15, 
it  is  reported,  by  Board  of  Walton  County 
Commissioners,  DeFuniak  Springs,  Fla.,  for 
the  construction  of  approximately  60  miles  of 
public  highway  of  sand  and  clay.  Plans  are 
on  file  at  the  office  of  Charles  Gordon,  Clerk. 

Illinois. 

The  citizens  of  Malta  Township.  DeKalb 
County,  111.,  on  Dec.  12  voted  in  favor  of 
the  proposition  to  build  six  miles  of  macad- 
amized roads  on  the  established  transconti- 
nental automobile  route. 

The  citizens  of  the  town  of  St.  Joseph,  111., 
at  a  recent  mass  meeting  declared  themselves 
in  favor  of  the  proposed  paving  of  Lincoln  and 
Main  Sts.    Frank  Leigh  is  Mayor. 

It  is  reported  the  City  Council  of  Alton, 
111.,  has  passed  an  ordinance  authorizing  the 
paving  of  Belle  St.,  from  a  point  near  Reek's 
garden  to  a  point  at  the  northern  end  of  State 
St. 

Property  owners  of  the  Southside  of  Ot- 
tawa, 111.,  at  a  recent  mass  meeting  formed 
the  South  Ottawa  Improvement  Association 
to  urge  the  improvement  of  the  streets  in  that 
section  of  the  city.  G.  A.  Crowden  is  Presi- 
dent. 

The  City  Council  of  Shelbyville,  111.,  has 
voted  to  do  considerable  paving  as  soon  as 
convenient.  The  Board  of  Local  Improve- 
ments will  decide  what  streets  are  to  be  im- 
proved. 

Additional  brick  paving  outside  of  plans  al- 
ready made  is  contemplated  by  the  Board  of 
Local  Improvements  of  Rockford,  111.,  the  dis- 
tance covering  throe-quarters  of  a  mile.  The 
paving  proposed  is  on  Railroad  Ave.,  from 
7th  to  11th  Sts.,  East  State  St.,  from  3rd  to 
East  St.,  and  Charles  St.,  from  State  St.  to 
Seventh  St. 

City  Engineer  Ross  Canterbury  of  Peoria, 
111.,  lias  presented  to  the  Hoard  of  Local  lin- 
provements  an  estimate  for  the  paving  of  Ful- 
ton St.  with  creosote  \\  1  block,  from  Adams 

to  Franklin  St.  The  Board  is  also  consid- 
ering an  ordinance  for  the  construction  of  a 
concrete  sidewalk  cm  both  sides  of  the  100 
block  of  North  Adams  St. 

Indiana. 

I  he  citizens  oi  Wheatfield  Township,  Jas- 
per County,  Ind.  on  Doc  9  voted  in  favor  of 
the  proposition  to  construct  a  gravel  road,  to 


be  10  miles  long,  9  ft.  wide  and  9  ins.  thick, 
25  yds.  of  material  to  every  100  ft.,  and  to 
cost  about  $26,600.  The  contract  will  be  let 
some  time  during  February. 

A  petition  is  being  circulated  among  the 
property  owners  along  Walnut  St.,  in  Nap- 
panee,  Ind.,  to  have  the  street  paved  and 
the  sidewalks  reset. 

Iowa. 

•{•Bids  will  be  received  until  8  p.  m.,  Jan. 
24,  by  J.  A.  Dougherty,  City  Clerk,  Carroll, 
la.,  for  furnishing  all  of  the  labor  and  ma- 
terial necessary  for  the  improvement  of  sev- 
eral streets  with  creosoted  block,  brick  and 
bitulithic  pavements.  The  kind  of  material  to 
be  used  will  be  decided  upon  after  bids  have 
been  publicly  opened  and  read.  The  improve- 
ment will  require  about  9,000  cu.  yds.  of  ex- 
cavation, 8,500  lin.  ft.  of  curb  or  combined 
curb  and  gutter,  and  about  23,000  sq.  yds.  of 
pavement.  Plans  and  specifications  are  on 
file  at  the  City  Clerk's  office.  A  certified  check 
for  $3,000  is  required.  Henry  M.  Hanssen 
is  City  Engineer. 

Following  streets  are  being  considered  by 
the  City  Council  of  Muscatine,  la.,  for  paving 
work  during  the  coming  year :  Lucas  St.,  from 
Logan  to  Houston  St. ;  Grandview  Ave.,  from 
Hershey  Ave.  to  railway  tracks ;  3rd  and  4th 
Sts.,  between  Mulberry  Ave.  and  Oak  St. ; 
Orange  St.,  between  2nd  and  7th  Sts. ;  Mul- 
berry Ave.,  from  the  end  of  the  present  pav- 
ing to  the  golf  club  house ;  Kecklerville,  from 
end  of  paving  on  Poplar  to  Dale  St. ;  Cedar 
St.,  from  Eighth  to  Fulliam  Ave.;  9th  St., 
from  Cedar  to  Mulberry  Ave.,  and  Bartlett 
St.,  from  Cedar  to  Mulberry  Ave. ;  Washing- 
ton St.,  long  stretch  to  point  near  Klein  resi- 
dence ;  several  streets  in  Fair  Oaks ;  Broad- 
way, south  of  3rd  to  public  driveway;  4th  St., 
around  Reservoir  park;  seven  alleys. 

Kansas. 

®The  City  Commission  of  Wichita,  Kans., 
has  awarded  contracts  for  paving  as  follows : 
Brick  paving  on  9th  St.,  from  New  York  to 
Estelle  Ave.,  John  Ritchie  &  Son,  $1.72y2 
per  yd.,  paving  Gilman  Ave.,  Riverside,  from 
Franklin  Ave.  to  Riverside  Ave.,  a  distance 
of  one  block,  Cleveland  Trinidad  Asphalt  Co., 
$1.79  per  yd. 

The  following  proposed  pavement  for  To- 
peka,  Kans.,  has  been  approved  by  the  City 
Commissioners,  comprising  49  blocks :  Fill- 
more St.,  Douthitt  Ave.  to  16th  St.,  1  block; 
7th  St.,  Madison  to  Jefferson  Sts.,  1  block ; 
3rd  St.,  Madison  to  Jefferson  Sts.,  1  block; 
Lawrence  St.,  8th  to  11th  Sts.,  3  blocks;  Wil- 
low Ave.,  Woodlawn  to  Elmont.  1  block ; 
Huntington  and  Harrison  St.  intersections; 
Home  St.,  Willow  Ave.  to  8th  Ave.,  3  blocks ; 
3rd  St.,  Tyler  St.  to  Western  Ave.,  3  blocks; 
Clay  St.,  16th  to  17th,  1  block;  Arch  St.,  10th 
Ave.  to  11th  St.,  1  block;  Fillmore  St.,  16th 
St.  to  Euclid,  1  block ;  Monroe  St.,  2nd  to  3rd 
St.,  1  block ;  Lincoln  St.,  Euclid  to  Hamp- 
ton, 4  blocks;  14th  St.,  Quincy  St.  to  Kansas 
Ave.,  1  block;  Garfield  Ave.,  6th  to  8th  Ave., 
2  blocks;  Chandler,  4th  to  6th  Ave.,  2  blocks; 
Last  10th  Ave..  Slumganunga  to  Lawrence 
St.,  6  blocks;  16th  St.,  Mulvane  to  College 
Ave.,  1  block;  15th  St.,  Western  Ave.  to  Bu- 
chanan St.,  3  blocks;  14th  St.,  Van  Buren  to 
Harrison  St.,  1  block;  Euclid  Ave.,  Kansas  to 
Hollos  Aves.,  13  blocks.  The  latest  petitions 
for  pavements  to  bo  turned  down  by  the  city 
commissioners  called  for  the  paving  of  the 
following-named  streets:  Fifth  St.,  Van  Bur- 
i  ii  to  Harrison;  Lincoln  St..  Hampton  to  '-'1st 
St.;  Iluntoon  St..  Lincoln  to  Mulvane;  Chest 
nut  St.,  7th  St.  to  10th  Ave. 

Kentucky. 

•{■Bids  will  be  received  until  1  p.  in..  Doc. 
29,  by  County  Judge,  Monroe  County,  Ponip- 
kinsville.  Ky.,  for  the  construction  of  four 
miles  of  pike  from  Toinpkmsvillc  toward 
Cumberland  River,  when  I  hoy  will  be  opened 


•{•  indicates  work  now  open  for  bids.    •>  indicates  a  contract  let  recently. 
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and  publicly  read.  Proposals  should  be  ac- 
companied by  a  certified  check  in  sum  of  $200, 
made  payable  to  B.  L.  Bradshaw,  chairman 
of  the  Board  of  Road  Commisisoners  for 
Monroe  County. 

Louisiana. 

©Following  bids  were  received  by  the  City 
Council  of  New  Orleans,  La.,  for  the  placing 
of  subsurface  drains  and  curbs  on  Burgundy 
St.,  from  Poland  to  Delery :  Bancroft  &  Ross, 
$52,175,  awarded  contract ;  Standard  Paving 
&  Contracting  Co.,  $53,426;  Richard  Brock, 
$55,917 ;  J.  A.  Craven  &  Co.,  $57,901 ;  Thomas 
Egan,  $56,777;  Barber  Asphalt  Co.,  $59,715, 
and  the  Grasser  Contracting  Co.,  $64,386.  The 
following  bids  were  received  for  paving  the 
street :  Thomas  Egan,  $55,283,  awarded  con- 
tract on  asphalt;  Standard  Paving  &'  Con- 
struction Co.,  $59,285,  and  the  Grasser  Con- 
tracting Co.,  $61,278. 

The  Caddo  Parish  Police  Jury,  Shreveport, 
La.,  has  passed  an  ordinance  calling  a  special 
election  for  Jan.  23  for  the  property  owners 
throughout  the  parish,  including  Shreveport, 
to  vote  on  the  question  of  authorizing  a  5- 
mill  tax  for  five  years  for  permanent  roads. 
This  will  amount  to  over  $500,000  for  road 
construction  and  more  than  $100,000  for  main- 
tenance annually. 

Maryland. 

Gov.  Crothers  of  Maryland  in  his  message 
to  the  Legislature  next  month  will  recom- 
mend the  following  relating  to  state  roads 
construction :  The  issue  of  $5,000,000  for  the 
completion  of  the  system  now  laid  out;  spe- 
cial appropriation  of  $300,000  for  Southern 
Maryland;  loan  of  $2,500,000  to  be  expended 
on  the  streets  of  Baltimore  and  in  rebuilding 
Light  St.  bridge ;  purchase  of  the  state  of 
quarries  of  stone  suitable  for  road  building, 
and  continuance  of  maintenance  department 
for  keeping  roads  in  repair  when  built. 

Michigan. 

The  Iron  County  Road  Commissioners, 
Crystal  Falls,  Mich.,  have  ordered  the  estab- 
lishment of  a  road  to  connect  with  the  Goge- 
bic County  road,  which  is  being  pushed  west 
from  the  Watersmeet  road  to  the  line  between 
the  two  counties. 

Minnesota. 

The  Minnesota  State  Highway  Commission, 
St.  Paul,  is  planning  a  state  highway  to  run 
'  from  the  twin  cities  south  through  Red  Wing, 
Lake  City,  Wabasha  and  down  the  river  to 
Winona  and  beyond  to  Reno  in  the  extreme 
southeastern  corner  of  the  state.  George  W. 
Cooley  is  Secretary  of  the  Commission. 

The  Douglas  County  Board,  Alexandria, 
Minn.,  has  designated  a  state  road  to  run  in 
a  southwesterly  direction  through  the  coun- 
ty from  Verndale  to  Osakis.  Starting  from 
the  Todd  County  line  in  section  2,  Bartlett, 
the  road  runs  south  to  Clarissa  and  then  di- 
agonally across  Iona  and  Burleene  to  Clotho, 
then  to  Oak  Hill  and  to  Osakis  via  the  west 
side  of  the  lake. 

Mississippi. 

•{•Bids  will  be  received  until  8  p.  m.,  Jan. 
12,  by  City  Clerk,  Vicksburg,  Miss.,  for  the 
paving  of  Bowmar  Ave.,  from  Washington 
St.  to  the  fill  and  for  graveling  and  tarring 
of  the  fill.  Plans  and  specifications  are  on 
file  with  the  City  Engineer,  C.  R.  Twiss.  J.  J. 
Hayes  is  Mayor. 

•{•Bids  will  be  received  until  Jan.  1,  by 
Board  of  Yazoo  County  Supervisors,  Yazoo, 
Miss.,  for  working  7  links  of  county  road 
in  Beat  Two,  31  links  in  Beat  Three  and  55 
links  in  Beat  Four.  S.  S.  Griffin  is  Clerk  of 
the  Board. 

Missouri. 

•{•Bids  will  be  received  until  Dec.  29,  it  is 
reported,  by  Board  of  Public  Works,  Kansas 
City,  Mo.,  for  the  grading  of  Pendleton  Road. 
Louis  R.  Ash  is  City  Engineer. 

®The  contracts  for  paving  Third  St.  and 
Main  St.  have  been  awarded  bv  the  City 
Council  of  Carthage,  Mo.,  to  R.  j.  &  W.  N. 
Boyd  Construction  Co.,  of  Kansas  City,  at 
$1.72  per  sq.  yd.,  using  Bermuda  Lake  asphalt. 


Other  bidders  were :  Kaw  Paving  Co.,  $1.65 
per  sq.  yd.,  using  California  asphalt;  P.  J. 
McCormick,  $1.74;  Jarrett  Richardson  Paving 
Co.,  $1.74 ;  Burke  &  McNerney,  $1.73. 

A  petition  has  been  filed  with  the  Board 
of  Public  Works  of  St.  Joseph,  Mo.,  for  pav- 
ing Mulberry  St.,  from  22nd  to  24th,  with 
mineral  rubber  asphalt. 

Montana. 

®The  Board  of  County  Commissioners, 
Billings,  Mont.,  has  awarded  the  contract  for 
grading  a  portion  of  the  county  road  along 
the  Northern  Pacific  right  of  way,  between 
Bull  Mountain  and  Pompey's  Pillar,  includ- 
ing the  installation  of  7  culverts,  to  J.  A. 
Campbell,  at  $1,470.  The  work  is  to  be  com- 
pleted by  May  1. 

Nebraska. 

•{•Bids  will  be  received  until  noon,  Jan.  4, 
by  U.  S.  Stanard,  Clerk  of  Fillmore  County, 
Geneva,  Nebr.,  for  the  construction  of  bridge 
fills  and  grading,  during  the  year  of  1912. 

New  Jersey. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
by  Board  of  Hamilton  County  Commissioners, 
ers  at  the  Assembly  Chamber  of  the  City  Hall, 
Jersey  City,  N.  J.,  for  repaying  Summit  Ave., 
from  Gardner  Ave.  to  Jewett  Ave.,  with  wood 
block  paving  in  accordance  with  plans  and 
specifications  on  file  at  the  office  of  Edward 
B.  See,  Clerk  of  the  Board. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Jan.  19, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  repairing  of  Forest 
Ave.,  under  Specifications  No.  288,  from  a 
point  about  %  mile  west  of  Springfield  Pike, 
2,750  ft.  westward  in  Springfield  Township. 
Albert  Reinhardt  is  Clerk. 

®The  Board  of  Control  of  Dayton,  O.,  has 
let  the  following  contracts  for  improvement 
work :  Paving  Rubicon  St.,  to  Warren  Bros., 
at  $1,217;  paving  Burkhardt  Ave.,  from  Gil- 
lespie St.  to  Overlook  Ave.,  to  E.  M.  Geb- 
hart,  at  $41,605,  and  for  paving  Huffman  Ave., 
from  Laymon  St.  to  Curtis  Ave.,  to  A.  Kas- 
mer,  for  $1,150. 

The  Board  of  County  Commissioners,  Ely- 
ria,  O.,  is  considering  plans  for  the  construc- 
tion of  a  macadam  road  from  the  new  31st 
St.  bridge  at  South  Lorain  to  the  Cuyahoga 
County  line.  The  road  will  be  about  six  miles 
long  and  when  completed  will  cost  approx- 
imately $30,000. 

The  City  Council  of  Cleveland,  O.,  has 
passed  ordinances  providing  for  the  improve- 
ment of  the  following  streets :  East  65th  St., 
from  Cedar  Ave  to  Carnegie  Ave.,  grading, 
draining,  setting  curbs  and  paving;  Field  Ave., 
S.  W.,  from  West  48th  St.  to  West  56th  St., 
by  grading,  draining  and  paving;  Grand  Ave., 
S.  E,  from  East  79th  St.  to  92  ft.  east  of 
East  82nd  place,  grading,  draining,  curbing 
and  paving;  Nevada  Ave.,  S.  E.,  from  East 
93rd  St.  to  East  89th  St.,  grading,  draining, 
curbing  and  paving.  R.  Y.  McCray  is  City 
Clerk. 

The  City  Council  of  Cincinnati,  O.,  has 
passed  ordinances  providing  for  the  following 
paving:  Powers  St..  from  east  line  of  Sylvan 
Ave.  to  east  line  of  Fisher  Ave. ;  Beldare  Ave., 
from  Tower  St.  to  Vine  St.,  Edwin  Hender- 
son is  Clerk  of  Council. 

The  City  Council  of  Cincinnati,  O.,  has 
passed  a  resolution  declaring  it  necessary  to 
improve  Beekman  St.,  from  the  south  line  of 
Section  27,  Millcreek  Township,  to  Elmore 
St.,  by  grading,  setting  granite  curbs  and  gran- 
ite gutters,  paving  the  roadway  with  tarbinder 
macadam,  and  constructing  the  necessary 
drains,  basins  and  retaining  walls,  determining 
the  general  nature  of  the  proposed  improve- 
ment. 

The  City  Council  of  Akron,  O.,  has  deter- 
mined to  proceed  with  the  improvement  of 
Voris  St.,  from  High  St.  to  Kling  St.,  by 
grading,  curbing  and  paving,  constructing 
sidewalks  and  laterals  to  the  sewer  for  house 
connections. 

The  City  Council  of  Fremont,  O..  has  passed 
a  resolution  providing  for  the  paving  of  Jef- 


ferson St.  and  Birchard  Ave.  Jefferson  St. 
will  be  improved  from  the  north  line  of  Hayes 
Ave.,  northerly  to  the  south  line  of  McPhcr- 
son  Ave.,  and  from  the  north  line  of  McPher- 
son  northerly  to  the  north  line  of  Birchard 
Ave.  Birchard  Ave.  will  be  paved  from  the 
east  line  of  Jefferson  St.  easterly  to  the  west 
end  of  the  present  pavement.  Vitrified  pav- 
ing block  will  be  used. 

A  resolution  has  been  passed  by  the  City 
Council  of  Bellaire,  O.,  to  improve  Walnut 
Alley,  from  48th  St.  to  49th  St.,  by  grading 
and  paving.    Charles  Wassman  is  Mayor. 

An  ordinance  has  been  passed  by  the  City 
Council  of  London,  O.,  providing  for  the 
issue  of  bonds  to  the  amount  of  $5,000  for  the 
purpose  of  grading  and  paving  Fifth  St..  from 
Main  to  Walnut.  Bids  for  the  construction 
will  be  received  at  once. 

The  Village  Council  of  West  Unity,  O.,  has 
declared  it  necessary  to  improve  Liberty  St., 
from  the  north  line  of  Jackson  St.  to  the  north 
walk  on  Rings  St.  A.  W.  Voglesong  is  Mayor. 

The  preliminary  steps  for  the  paving  of 
Woodland  and  Prospect  Aves.  have  been  taken 
by  the  City  Council  of  Canton,  O.  City  Engi- 
neer Phil  Weber  has  been  instructed  to  pre- 
pare plans  and  estimate  of  cost  for  the  work. 

Oregon. 

®The  Independent  Asphalt  Paving  Co.  has 
been  awarded  a  contract  in  Portland.  Ore.,  for 
the  construction  of  pavement.  The  contract 
price  is  about  $192,870. 

According  to  advices  from  Klamath  Falls, 
Ore.,  the  state  prison  authorities  at  Salem  have 
decided  to  put  a  convict  road  gang  at  work  on 
the  proposed  highway  between  Klamath  Falls 
and  Ashland  next  spring. 

Following  bids  were  received  by  the  City 
Council  of  Portland,  Ore.,  Dec.  17,  for  street 
improvements :  East  46th  St..  from  East 
Stark  to  Belmont,  grading  and  cconcrete  curbs 
and  walks,  Bechill  Bros.,  $1,779;  Burrage  St., 
from  Portland  Boulevard  to  Dekum  Ave., 
grading  and  concrete  curbs  and  walks — 
Bechill  Bros.,  $1,125;  Carter  Bros.,  $1,- 
187 ;  Fowler  St.,  from  Lombard  to  Winch- 
el),  grading  and  concrete  curbs  and  walks, 
Bechill  Bros.,  $2,670.  Carter  Bros.,  $2,581 ;  Jar- 
rett St.,  from  Patton  to  Michigan,  grading  and 
concrete  curbs  and  walks,  Bechill  Bros., 
$1,820,  O.  M.  Patton  $1,616,  E.  N.  Tomlinson, 
$1,912;  East  17th  St.,  from  Browne's  Addi- 
tion to  East  Taylor,  asphalt  pavement :  Ore- 
gon Independent  Paving  Co..  $927 ;  Barber 
Asphalt  Paving  Co.,  $1,052.  Bitulithic  pave- 
ment, Warren  Construction  Co.,  $1,063  ;  Aains- 
worth  Ave.,  from  Patton  to  Commercial, 
grading  and  concrete  curbs  and  walks,  Bechill 
Bros.  $9,611,  Stephens  &  White  $8,797,  Carter 
Bros.  $8,318,  A.  N.  Tomlinson  $9,117.  Joplin 
&  Meeks  $9,545,  Peterson  &  Co.  $9,658,  Gieb- 
isch  &  Joplin  $8,076;  Alexander  Ave.,  from 
East  33d  St.  to  Holly  Road,  grading  and  con- 
crete curbs  and  walks,  Bechill  Bros.  $3,123, 
Carter  Bros.  $3,122,  A.  N.  Tomlinson  $3,202, 
Joplin  &  Meeks  $3,280,  Giebisch  &  Joplin, 
$3,126. 

Pennsylvania. 

•{•Bids  will  be  received  until  10  a.  m.,  Jan. 
4,  by  Board  of  Luzerne  County  Commission- 
ers, Wilkesbarre,  Pa.,  for  the  improvement 
and  construction  of  a  country  road  in  the 
Borough  of  Duryea.  W.  McAvoy  is  a  Coun- 
ty Commissioner. 

Efforts  are  being  made  by  residents  of  the 
lower  end  of  Bucks  County,  Pa.,  who  own 
properties  on  or  along  the  Old  York  road,  to 
have  that  portion  of  the  highway  macadamized 
by  the  state.  The  project  is  being  supported 
by  prominent  men  of  Hartsville.  Jamison  and 
the  farmers  of  the  Warminster,  Warwick  and 
Buckingham  sections.  Doylestown  is  the 
county  sent. 

According  to  a  report  of  Chief  Engineer 
Samuel  D.  Foster  of  the  Pennsylvania  State 
Highway  Department,  to  Highway  Commis- 
sioner E.  M.  Bigelow,  the  engineers  have  com- 
pleted the  surveying  of  65  routes  for  main 
highway  carried  by  the  Sproul  main  highway 
act  of  1911.  Included  in  these  65  routes  are 
2,755  miles,  all  of  which  have  been  surveyed 
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and  of  this  length  621  miles  have  been  plot- 
ted. The  routes  surveyed  include  the  follow- 
ing: Sunbury  to  Danville;  Bloomsburg  to 
Wilkes-Barre  ;  Scranton  to  Montrose  ;  Blooms- 
burg to  Laporte;  Sunbury  to  Williamsport ; 
Wellsboro  to  New  York  state  line ;  Lewisburg 
to  Sunbury ;  Harrisburg  to  Carlisle ;  Carlisle 
to  Chambersburg;  Chambersburg  to  Maryland 
line ;  Gettysburg  to  Maryland  line ;  Bedford 
to  Hollidaysburg;  Edensburg  to  Hollidays- 
burg;  Huntingdon  to  Hollidaysburg;  Clarion 
to  Franklin;  Pittsburgh  to  Butler;  Butler  to 
Mercer ;  Mercer  to  Ohio  line ;  Mercer  to 
Meadville;  Meadville  to  Erie.  Erie  to  War- 
ren ;  Meadville  to  Warren ;  Meadville  to 
Franklin;  Warren  to  Smethport;  Smethport 
to  New  York  state  line ;  Ridgeway  to  Em- 
porium;  Coudersport  to  Wellsboro;  Washing- 
ton to  Waynesburg.  Waynesburg  to  West  Vir- 
ginia state  line  (2)  ;  Uniontown  to  Washing- 
ton ;  Washington  to  West  Virginia  line ; 
Washington  to  Beaver;  Gettysburg  to  York; 
Philadelphia  to  Media ;  Philadelphia  to  Mary- 
land state  line;  West  Chester  to  Delaware 
state  line;  York  to  Harrisburg;  Philadelphia 
to  Doylestown;  Doylestown  to  Easton ;  Phil- 
adelphia to  Delaware  line ;  West  Chester  to 
Maryland  line;  Harrisburg  to  Lancaster;  Lan- 
caster to  Maryland  line ;  Harrisburg  to  Get- 
tysburg; Wellsboro  to  New  York  line;  Wells- 
boro to  Towanda ;  Hollidaysburg  to  Clearfield ; 
Bedford  to  Ebensburg;  Tunkhannock  to  New 
York  line;  Washington  to  Greensburg;  Wash- 
ington to  West  Virginia  line ;  Coudersport  to 
New  York  line ;  Smethport  to  New  York  line ; 
Pittsburgh  to  New  Castle ;  Meadville  to 
Franklin;  Franklin  to  Mercer;  Warren  to 
Mercer;  New  Castle  to  Meadville;  Mercer  to 
Ohio  line;  Meadville  to  Mercer;  Reading  to 
Allentown ;  Allentown  to  Easton  and  Allen- 
town  to  Mauch  Chunk. 

South  Dakota. 

Lawrence  County,  Deadwood,  S.  Dak.,  is 
contemplating  doing  a  considerable  amount  of 
road  work  during  the  coming  season.  Other 
counties  interested  in  road  work  for  next  year 
are  Meade  and  Butte.  Sturgis  and  Bellefour- 
che  are  county  seats,  respectively. 

Tennessee. 

Hamilton  County  Engineer  Doods,  Chatta- 
nooga, Tenn.,  has  surveyed  the  route  of  the 
proposed  road  from  the  foot  of  Chamberlain 
Ave  to  McCarty's  station.  Construction  work 
will  be  begun  immediately. 

According  to  advices  from  Bristol,  Tei.n., 
Civil  Engineer  Robert  Gray  is  making  a  sur- 
vey of  the  proposed  Bristol-Mountain  City 
pike  road,  extending  through  the  eastern  part 
of  Sullivan  County.  A  site  has  been  located 
for  the  bridge  over  the  Holston  River,  which 
will  require  construction  of  only  180  ft.  from 
bank  to  bank. 

The  contract  for  the  building  of  that  por- 
tion of  the  Memphis-to-Bristol  highway  in 
Carter  County  will  be  awarded  at  once  and 
the  work  pushed  as  rapidly  as  possible,  ac- 
cording to  an  announcement  made  by  E.  E. 


Hunter,  chairman  of  the  association  in  Car- 
ter County.  The  road  will  run  from  the 
Washington-Carter  line  to  the  Sullivan-Car- 
ter line  by  way  of  Elizabethtown. 

Bids  will  be  received,  it  is  reported,  until 
about  Jan.  1,  by  city  of  Binghamton.  Tenn., 
for  grading,  graveling,  guttering,  curbing  and 
constructing  sidewalks  estimated  to  require  an 
expenditure  of  about  $15,000. 

Texas. 

•$»Bids  will  be  received  until  3  p.  m.,  Jan.  2, 
by  L.  Heckman,  City  Clerk,  Port  Arthur, 
Texas,  for  furnishing  and  delivering  approxi- 
mately 20,000  cu.  yds.  of  clam  shells  and  ap- 
proximately 20,000  cu.  yds.  of  oyster  shells 
for  street  work. 

Plans  were  discussed  in  the  club  rooms  of 
the  Commercial  Club  of  Orange,  Tex.,  by  the 
citizens  recently  to  bring  the  question  of  the 
$200,000  bond  issue  before  the  voters  in  the 
county  and  urge  its  adoption. 

The  Commissioners'  Court,  Houston,  Tex., 
has  been  petitioned  by  citizens  for  the  shelling 
of  Broadway  St.,  in  Harrisburg,  from  the 
point  where  the  shell  now  ceases,  to  the  Har- 
risburg Interurban  station  in  Park  place,  a 
distance  of  one  and  one-half  miles.  Another 
petition  has  been  received  asking  for  the 
shelling  or  graveling  of  the  Turning  basin 
link  road  from  Market  St.  to  Clinton  road, 
a  distance  of  8,027  ft. 

The  City  Council  of  Hillsboro,  Tex.,  has 
adopted  an  ordinance  providing  for  paving  the 
streets  around  the  square  according  to  the 
original  plan,  thus  paving  64  ft.  on  each  side 
of  the  square  and  leaving  unpaved  a  space  of 
18  ft.  between  the  paved  street  and  the  county 
line. 

The  City  Engineer  of  Paris,  Tex.,  has  pre- 
sented estimates  to  the  City  Council  on  the 
paving  of  additional  streets,  sewer  construc- 
tion and  other  improvements,  amounting  to 
nearly  $250,000  that  may  be  spent  the  coming 
year.  The  paving  of  Washington,  North  18th 
and  North  Main  Sts.  has  already  been  or- 
dered and  the  paving  of  the  public  square  and 
Bonham  St.,  from  the  Union  Depot  to  the 
city  limits,  is  being  considered.  Other  streets 
for  the  paving  of  which  petitions  have  been 
filed  are :  Pine  Bluff,  from  North  Main  to 
33rd;  Grand  Ave.,  from  the  square  to  17th 
St. ;  South  20th,  from  the  square  to  the  rail- 
road intersection ;  South  26th,  from  Clarks- 
ville  to  Washington  St. ;  South  18th,  from 
Bonham  to  Washington;  South  15th,  from 
Bonham  to  Kaufman. 

The  citizens  of  Precinct  No.  4  in  Limestone 
County,  Tex.,  including  Mexia,  Tehuacana  and 
Point  Enterprise,  voted  the  issuance  of  bonds 
to  the  amount  of  $150,000  for  the  building 
of  75  miles  of  rock  roads. 

The  Commissioners'  Court.  Bryan,  Tex., 
has  ordered  an  election  on  a  bond  issue  in  the 
sum  of  $200,000  for  improving  the  roads, 
bridges  and  other  highways  of  Brazos  Coun- 
ty. Feb.  8  has  been  designated  as  the  date 
for  the  election. 


Virginia. 

The  Tidewater  Knitting  Mills  has  asked 
the  City  Council  of  Norfolk,  Va.,  for  the  per- 
manent improvement  of  Chestnut  St.,  be- 
tween South  and  Duke  Sts. 

Lewis  Lawson  submitted  the  lowest  bid  for 
street  improvement  work  at  Lockhaven,  a  res- 
idential suburb  of  Norfolk,  Va.  The  im- 
provement includes  Tarvia  roadbed,  grano- 
lithic curb  and  sidewalk.  A.  C.  Freeman  is 
Consulting  Engineer. 

The  City  Council  of  Lynchburg,  Va.,  has 
authorized  the  issuance  of  bonds  in  the  sum 
of  $550,000  for  the  improvement  of  streets 
and  the  installation  of  sewer  systems. 

Washington. 

®Following  bids  were  opened  in  Everett, 
Wash.,  for  the  construction  of  three  miles  of 
the  Pacific  Highway:  West  Coast  Construc- 
tion Co.,  Everett,  $19,793,  awarded  contract; 
Zindorf  &  Elliott,  $23,153;  McGuire  &  Moore, 
$25,938;  Taylor  &  McGuire,  $20,756;  Geo.  O. 
Bandaret,  $24,729,  and  F.  K.  Flolliott,  $28,897. 

Following  bids  were  opened  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  Dec. 
22  for  the  paving  of  Dearborn  St. :  Sparger 
Concrete  Co.,  $51,995;  D.  H.  Traphagen,  $50,- 
936;  P.  J.  McHugh,  $48,167;  Jahn  Construc- 
tion Co.,  $50,172 ;  Independent  Asphalt  Co.. 
$53,600;  Sloane  Bros.,  $48,911;  T.  Ryan,  308 
Sullivan  Bldg.,  Seattle,  $46,682;  De  Flong  & 
Heltborg,  $47,761;  Barber  Asphalt  Paving 
Co.,  $53,583. 

A  movement  has  been  started  in  Belling- 
ham,  Wash.,  to  pave  with  a  32-ft.  permanent 
pavement  Meridian  St.,  at  a  cost  of  about 
$60,000. 

The  Municipal  Commissions  of  Tacoma, 
Wash.,  has  decided  to  vacate  Sprague  and 
Snell  Sts.,  in  order  to  continue  Dock  St.,  to 
connect  with  Front  St.,  in  Ruston. 

Canada. 

®The  Anderson  Construction  Co.,  of  Ta- 
coma, Wash.,  has  been  awarded  the  sidewalk, 
sewer,  water  main  and  paving  contract  at  Vic- 
toria, B.  C,  for  the  Uplands  Limited  Co.,  of 
ttha  city.  The  following  bids  were  sub- 
mitted: "  H.  Chase  &  Co.,  Seattle,  $249,- 
005 :  Independent  Asphalt  Co.,  Seattle, 
$279,000:  Anderson  Const.  Co.,  Seattle, 
$281,692:  P.  J.  McHugh,  Seattle,  $285,400; 
M.  P.  Cotton  &  Co.,  Vancouver,  $287,628; 
Barber  Asp.  Pav.  Co.,  Seattle,  $287,831 ;  T.  R. 
Nickerson  &  Co.,  Vancouver,  $294,198;  West- 
holme  Lmbr.  Co.,  Victoria,  $296,885;  C.  H. 
Copp  &  Co.,  Victoria,  $305,547;  Can.  Min. 
Rubber  Co.,  Victoria,  $319,555 ;  H.  Traphagen. 
Seattle,  $360,237. 

•$*Bids  will  be  received  until  noon,  Dec.  29, 
by  Frank  Ness,  Secy.-Treas.,  Kirkfield  P.  O., 
for  the  construction  of  a  24-ft.  pavement  on 
the  north  side  of  Portage  Road,  extending 
from  the  western  limits  of  the  city  of  Win- 
nipeg to  the  western  limits  of  lot  20,  Parish 
of  St.  James. 


BRIDGES  —  STEEL    AND  CONCRETE 


Arkansas. 
•f»l!ir|s  will  be  received  until  10  a.  m.,  Jan. 
26,  by  Drainage  District  No.  9,  at  the  County 
Court  I  louse,  Osceola,  Ark.,  for  constructing 
17  wooden  bridges  and  22  steel  bridges  Pur« 
ther  information  will  be  found  in  the  Irriga- 
tion, Drainage,  Levee  and  Canal  sect  ion  of 
this  issue. 

California. 
4»Bids  will  be  received  until  LO  a.  m.,  Jan 

!•  by  Hoard  of  Merced  Comity  Supervisors, 
Merced,  <  alif.,  for  the  construction  of  a  con 
rrctc  and  wooden  bridge  5H  ft.  long  over 
South  Slough  on  the  Merced  Dugan  Ranch 
Road  in  District  No  :s  and  for  a  wooden 
bridge  over  the  Dry  (  reek  on  the  Lower  La 
grange  road  in  Diltricl  No  I 


•{■Bids  will  be  received,  according  to  reports, 
until  Feb.  21,  by  Hoard  of  County  Supervis- 
ors, San  Luis  ObiSDO,  Calif.,  for  the  construc- 
tion of  a  steel  highway  bridge  over  the  Santa 
Maria  River  on  the  \rroyo  Grande  and  Gua- 
dalupe public  road 

0Thc  Young  Const  ruction  Co,  Los  Angeles, 
Calif.,  has  been  awarded  the  contract  for  the 
construction  of  the  proposed  concrete  bridge 
ic toss  the  Kern  River  at  the  end  of  Chester 

\vr.   Bakersfield.  Calif.,  at  $75,000.  The 

structure  will  be  1,015  ft.  in  length,  beginning 
at  the  end  of  Chester  Ave  and  ending  al  the 
southern  end  of  the  nullity  road  leading  into 
tin  Kem  River  field  There  will  be  ten  s|>;m>., 
one  of  which  will  I"'  128  ft.  in  length,  two  1  OS 

ft.,  two  inn  ft,  two  km  ft.,  two  su  ti  md  one 

75  ft     It  will  be  'J|  ft   in  width,  and  for  pro- 


tection along  the  sides  concrete  posts  con- 
nected by  ornamental  iron  chains  will  be  pro- 
vided. 

•\lenkms  \  Wells  of  Sacramento,  Cal.,  have 
been  awarded  the  contract  by  T.  T.  C.  Greg- 
ory, President  of  the  Sacramento-Woodland 
R\.,  Woodland,  Cal.,  for  the  construction  of 
a   10,000-ft.  trestle  in  the  Yolo  basin. 

Soundings  for  the  piers  for  the  proposed 
steel  bridge  over  the  Mokcliunne  River  north 
of  Victor  have  been  made  by  F.  K.  Quail.  San 
Joaquin  County  Surveyor.  Stockton.  Calif., 
and  bids  for  the  work  will  be  advertised 
shortly. 

\  lull  has  been  introduced  into  the  Senate. 
W  ashington,  I ).  C,  granting  Allan  C.  Rush, 
Civil  I'.ngineer,  Los  Angeles,  the  right  to  con- 
struct   a    suspension    bridge    connecting  San 


•I*  indicates  work  now  open  for  bids.   ®  indicates  a  contract  let  recently. 
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ancisco  and  Oakland.  The  bill  states  that 
e  bridge  shall  be  on  a  surface  line  along  the 
irtherly  side  of  Yerba  Buena  island.  The 
in  Francsco  landing  shall  be  located  at  Tele- 
aph  Hill,  and  one  of  the  terminals  at  the 
wtheast  corner  of  the  Presidio.  The  Oak- 
nd  terminal  is  at  the  tide  lands  southeast 
the  Oakland  Driving  Club.  The  bill 
ovides  that  the  bridge  shall  be  of  iron, 
eel  and  masonrv  and  double-decked.  It 
ill  be  approximately  157  ft.  high,  118  ft.  wide, 
commodate  steam  and  electric  trains  and 
xry  telephone,  telegraph  and  power  cable. 
The  Supervisors  of  Butte  County,  according 
o  information  received  from  Biggs,  Calif., 
re  receiving  bids  for  the  construction  of  two 
iridges,  one  over  a  slough  known  as  China 
ieorge  Slough  on  the  road  east  of  Biggs,  near 
_:he  Northern  Electric  station  and  the  other 
jver  a  slough  on  the  old  river  road  near  Biggs 
function. 

Colorado. 

Countv  Surveyor  Fisk  of  Mesa  County, 
Grand  Junction,  Colo.,  has  prepared  three  sets 
of  plans  for  the  construction  of  the  Main  St. 
bridge,  mentioned  in  our  issue  of  Dec.  13,  and 
blue  prints  are  being  made.  Bids  will  soon 
be  received  either  on  the  sub  or  super-struc- 
ture or  on  the  bridge  complete. 

According  to  information  received  from 
Grand  Junction,  Colo.  Plans  are  to  be  pre- 
pared shortly  for  the  construction  of  the 
Plateau  canon  bridge  in  Mesa  County,  Colo. 
The  structure  will  be  of  steel  90  ft.  long,  will 
necessitate  an  expenditure  of  about  $10,000. 

It  is  now  believed  in  Denver,  Colo.,  that 
work  on  the  proposed  West  Colfax  viaduct 
will  not  be  started  for  at  least  3  years  on  ac- 
count of  the  trouble  encountered  in  securing 
the  necessary  funds. 

Delaware. 

At  a  recent  meeting  of  the  Levy  Court,  Wil- 
mington, Del,  the  question  of  the  elevated 
railroad  bridge  at  Concord  Station  was 
brought  up.  The  members  favored  having  a 
structure  at  such  a  grade  that  the  tracks  will 
be  raised  to  an  eight-foot  elevation. 

Florida. 

It  is  reported  that  steps  are  being  taken 
toward  the  construction  of  a  bridge  across  the 
St.  Lucie  River  by  St.  Lucie  County.  Stanley 
Kitching,  Stuart,  Fla.,  is  interested  in  the 
project. 

Idaho. 

•{•Bids  will  be  received  until  Jan.  1,  accord- 
ing to  reports  by  State  Engineer  Robinson, 
Boise,  Idaho,  for  the  construction  of  bridges 
at  Clear  Lakes  and  Bliss,  Idaho,  estimated  to 
cost  approximately  $10,500  and  $11,000. 

Plans  have  been  completed  by  E.  S.  Smith, 
Engineer,  Gooding,  Idaho,  for  the  construc- 
tion of  the  proposed  bridge  over  the  Snake 
River  at  Bliss,  connecting  Twin  Falls  and 
Lincoln  Counties.  The  superstructure  will 
consist  of  two  steel  spans  one  120  ft.  long 
and  20  ft.  high  and  the  other  a  low  span  80 
ft.  long.  The  road  way  will  be  16  ft.  wide  and 
the  piers,  which  will  be  of  reinforced  concrete, 
will  be  set  upon  a  ledge  1  ft.  beneath  the  sur- 
face in  low  water.  The  cost  of  the  work, 
estimated  at  about  $10,500,  will  be  paid  by  the 
two  counties,  the  state  of  Idaho  and  the  vil- 
lage of  Bliss.  T.  F.  Mull,  Twin  Falls,  Idaho, 
is  County  Engineer. 

Illinois. 

®The  contract  for  the  construction  of  a 
140  ft.  steel  viaduct  on  the  highway  between 
Atkinson  and  Alba,  Henry  County,  111.,  has 
been  awarded  by  Theodore  Milar,  Town 
Clerk,  Atkinson,  111.,  to  the  Joliet  Bridge  & 
Iron  Co.,  Joliet,  111.,  at  $3,321.  The  structure 
will  have  a  16  ft.  roadway  paved  with  cement 
and  will  be  17  ft.  high  resting  on  concrete 
abutments  with  wings.  Bids  were  opened 
Dec.  21. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  in  Olive  Township, 
Madison  County,  has  been  awarded  by  Will- 
iam Andrews.  Town  Clerk,  New  Douglas.  111., 
to  Joseph  Kleine,  Freeburg,  111.,  at  $1,740. 
The  structure  is  to  be  known  as  the  Coalson 


Bridge:    Span,  40  ft.;  roadway,  18  ft.;  dis- 
tance from  finished  roadway  to    bottom  of 
floor,  14V2  ft.;  length  of  wings,  14  ft.  Esti- 
mated amount  of  concrete  in    structure,  144 
cubic  yards.;  reinforcing  steel,  18,330  lbs. 

The  Highway  Commissioners  of  Serena,  111., 
have  petitioned  the  LaSalle  County  Court,  Ot- 
tawa, 111.,  for  aid  in  building  a  new  bridge 
over  Big  Indian  Creek  at  an  estimated  cost 
of  $4,500.  A  new  bridge  is  also  needed  over 
Covel  Creek  in  Grand  Rapids  estimated  to 
cost  $1,300.  Both  petitions  were  referred  to 
the  Road  and  Bridge  Committee. 

The  Board  of  County  Supervisors,  Spring- 
field, 111.,  has  adopted  a  resolution  providing 
for  the  payment  of  half  of  the  cost  of  erect- 
ing a  bridge  across  Sugar  Creek  located  in 
Woodside  township.  The  estimated  cost  of 
the  improvement  is  $3,800. 

Business  Men  of  Rock  Falls  are  discussing 
the  advisability  of  circulating  a  petition  asking 
the  city  of  Sterling,  111.,  to  construct  a  new 
bridge  to  replace  the  present  First  Ave.  struc- 
ture. As  proposed  the  farmers  and  business 
men  of  Reck  Falls  would  pay  a  portion  of  the 
cost. 

The  State  Engineer,  Springfield,  111.,  is  to 
prepare  plans  for  the  construction  of  a  con- 
crete bridge  northeast  of  Earlville,  111.  The 
cost  of  the  work  will  be  borne  jointly  by  La- 
Salle and  DeKalb  Counties. 

It  was  erroneously  stated  in  a  recent  issue 
of  this  paper  that  the  contract  for  the  con- 
struction of  the  St.  Louis,  Peoria  &  North- 
western bridge  over  the  Illinois  River  near 
Peoria,  III,  had  been  let.  As  yet  the  com- 
pany has  not  advertised  for  bids  on  the 
proposition.  W.  C.  Armstrong,  Chicago,  111., 
is  Engineer  of  Bridges. 

Indiana. 

A  petition  has  been  filed  with  the  County 
Board  of  Commissioners,  Indianapolis,  Ind., 
asking  for  the  construction  of  a  bridge  over 
the  White  River  at  New  York  St.  estimated 
to  cost  approximately  $100,000.  The  matter 
will  be  brought  before  the  County  Council  at 
the  January  meeting. 

Iowa. 

•{•Bids  will  be  received  until  8  p.  m.,  Jan. 
15,  by  W.  W.  Cummings,  Chairman  Street 
Committee,  Ottumwa,  la.,  for  the  cleaning  and 
painting  of  the  Market  St.  bridge  and  the  re- 
construction of  the  floor  system  of  the  road- 
way. Length  1,050  ft.,  width  24  ft.,  steel 
joists,  3  in.  creosoted  subfloor,  3V2  in.  creo- 
soted  block  wearing  surface,  single  track  street 
railway.  All  timber  to  be  southern  long  leaf 
yellow  pine.  Work  to  be  completed  on  or  be- 
fore July  1,  1912,  according  to  plans  and 
specifications  on  file  in  the  office  of  the  City 
Engineer.    Certified  check  $1,000. 

The  Chicago  &  Northwestern  R.  R.  is  re- 
ported to  have  agreed  to  help  build  the  bridge 
over  the  Des  Moines  River  at  North  St.  pro- 
viding it  is  extended  as  a  viaduct  over  the 
tracks.  The  council  will  report  to  the  com- 
mission on  the  matter. 

Kansas. 

The  contract  for  the  construction  of  a  new 
county  bridge  over  Six-Mile  Creek,  northeast 
of  Auburn  on  the  Burlingame  road  has  been 
let  by  the  Board  of  Commissioners,  Topeka, 
Kan.,  to  the  Topeka  Bridge  &  Iron  Co.,  at 
$837.  Work  will  be  started  on  the  new  struc- 
ture at  once. 

Louisiana. 

®The  Police  Jury  at  Baton  Rouge,  La.,  has 
awarded  the  contract  for  the  erection  of  a 
modern  bridge  over  the  Amite  River  on  the 
Greenwell  Springs  road  to  S.  Hasie,  Jr.,  Dal- 
las, Texas,  whose  bids  were  $5,200  for  a  steel 
structure  and  $5,800  for  a  concrete  bridge.  The 
State  Board  of  Engineers  will  determine 
whether  steel  or  concrete  will  be  used. 
Massachusetts. 
The  Harbor  and  Land  Commission  has 
granted  a  license  to  the  County  Commission- 
ers of  Essex,  Lawrence,  Mass.,  and  approved 
the  plans  for  the  construction  of  the  new 
$150,000  bridge  across  the  Saugus  River  at 
Fox  Hill,  to  replace  the  old  toll  bridge  at  that 


place  which  has  been  in  service  for  about  150 
years.  .  ,    ,  .  . 

At  a  recent  conference  with  the  Municipal 
Council,  Lynn,  Mass.,  Attorney  F.  Hurlburt 
and  B  T.  Wheeler,  Chief  Engineer  of  the 
Boston  &  Maine  Ry.,  submitted  a  rough  set 
of  plans  for  the  4-track  bridges  across  Market 
and  Washington  St.  and  Central  Square.  _ 
Michigan. 

Construction  work  is  reported  to  have  been 
started  on  the  proposed  Grosse  Isle- Wyandotte 
bridge  in  Wayne  County,  Mich.,  and  it  is 
hoped  to  have  the  structure  completed  during 
1912. 

Plans  and  specifications  have  been  prepared 
for  the  construction  of  the  new  Gratiot  Road 
bridge  over  Swan  Creek  by  the  Saginaw  Coun- 
ty Road  Committee,  Saginaw  West  Side, 
Mich.  The  structure  will  be  180  ft.  long  and 
20  ft.  wide.  The  cost  is  estimated  at  about 
$10,000. 

Minnesota. 

Citizens  of  Plummer,  Minn.,  recently  held 
a  meeting  to  consider  the  advisability  of  con- 
structing a  bridge  across  the  Clearwater  River 
just  west  of  the  creamery  in  that  place. 

The  Executive  Committee  of  the  Duluth, 
Minn.,  Commercial  Club  is  making  efforts  to 
secure  accommodations  for  vehicles  and  pedes- 
trians on  the  new  Grassy  Point  bridge  which 
the  War  Department  has  authorized  the 
Northern  Pacific  to  build. 

Commercial  Clubs  of  North  Mankato  and 
Mankato,  Minn.,  recently  held  a  meeting  to 
discuss  the  matter  of  constructing  bridges  over 
the  river  to  connect  the  two  places.  H.  E. 
Hance,  Manager  of  the  Mankato  Electric 
Traction  Co.,  is  also  interested  in  the  move- 
ment. 

Missouri. 

©Advices  from  Warrensburg,  Mo.,  state  that 
the  contract  for  the  construction  of  31  steel 
bridges  in  Johnson  County  has  been  awarded 
by  the  County  Court  to  A.  E.  Shorthill  Co., 
Marshalltown,  la.,  at  $12,989.  The  Blackwater 
Drainage  District  No.  1  has  also  let  a  con- 
tract to  the  same  firm  for  the  construction  of 
12  new  steel  bridges  at  $11,900. 

Citizens  in  the  southwestern  section  of  St. 
Louis  County,  according  to  information  re- 
ceived from  St.  Louis,  Mo.,  have  petitioned 
the  county  court  for  a  bridge  to  be  erected 
at  the  ford  where  the  Quinette  Road  crosses 
the  Grand  Glaize  Creek  several  miles  from 
Valley  Park. 

City  officials  of  St.  Joseph,  Mo.,  are  as  yet 
undecided  in  regard  to  the  elimination  of 
grade  crossings  in  that  city  and  it  is  not 
known  whether  subways  or  viaducts  will  be 
built. 

Montana. 

O.  E.  Peppard,  Missoula,  Mont,  has('<Gom- 
pleted  the  construction  of  the  Charlos  bridge 
and  the  crew  is  now  preparing  to  start  repairs 
on  the  Corvallis  bridge  across  the  Bitter  Root 
River.  ;<J 
New  York. 

•{•Bids  will  be  received  until  11 :30  a.  m~,  Jan. 
6,  by  The  Wulff  Engineering  Co.,  National 
Bank  Bldg.,  Tarrytown,  N.  Y.,  for  the  con- 
struction of  a  concrete  bridge  over  the  Pocan- 
tico  River  in  the  Village  of  North  Tarry- 
town,  Mount  Pleasant,  Westchester  County, 
N.  Y. 

R  M.  Murdock,  Crown  Point,  N.  Y.,  sub- 
mitted the  lowest  bid  at  $39,370,  for  the  con- 
struction of  the  State's  bridge  over  the  Barge 
Canal  at  Fulton,  N.  Y. 

The  lowest  bid  for  the  construction  of  the 
city's  section  of  the  proposed  Broadway  bridge 
at  Fulton,  N.  Y.,  by  the  city  was  that  of  Lew 
B.  Cleveland,  Watertown,  N.  Y.,  at  $125,785, 
and  for  paving  the  structure,  the  Owego 
Bridge  Co.,  at  $1.60  per  sq.  yd.  was  the  low- 
est. Seven  other  bids  were  received.  They 
were  as  follows  for  the  bridge  work  exclusive 
of  the  pavement:  Owego  Bridge  Company 
(C.  S.  Mallory,  treasurer).  Owego.  $130,- 
000-  Henry  E.  Fox,  No.  81  East  125th  St., 
New  York,  $134,000;  Pratt  &  Phillips.  Mes- 
sina, $143,621;  T.  A.  Gillespie.  No.  50  Church 
St    New  York,  $144,000;  McHarg.  Barton  & 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Co.,  No.  165  Broadway,  New  York,  $153,700; 
Holton  D.  Robinson,  No.  357  West  121st  St., 
New  York,  $155,700;  S.  Pierson  &  Son,  No. 
507  Fifth  Ave.,  New  York,  $187,028. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Jan.  5,  by 
Director  of  Public  Service,  Cincinnati,  O.,  for 
the  street  intersections  in  connection  with  the 
Gilbert  Ave.  viaduct,  for  the  paving  the  road- 
way of  the  viaduct  with  wood  block  and  for 
performing  of  miscellaneous  work  in  connec- 
tion therewith.  Plans  and  specifications  are 
on  file  with  the  Chief  Engineer  of  the  Depart- 
ment. 

®The  contract  for  the  construction  of  a  lift 
bridge  over  the  canal  at  Massillon,  O.,  has 
been  awarded  by  the  Board  of  County  Com- 
missioners, Canton,  O.,  to  the  Massillon  Bridge 
Co.,  Massillon,  O.,  at  $9,930.  R.  L.  Oberlin 
is  County  Auditor. 

The  Trustees  of  Woodlawn  Cemetery  As- 
sociation, Lima,  O.,  have  received  bids  for  the 
construction  of  a  new  stone  bridge  to  replace 
an  old  structure  which  now  spans  a  ravine  in 
the  cemetery.  The  lowest  bid  was  submitted 
by  the  Lima  Cut  Stone  Co.,  the  aggregate  bid 
being  $6,700.  The  proposed  new  bridge  will 
be  heavy  limestone  and  granite.  Work  will 
be  started  in  the  spring. 

Oregon. 

®Labbe  &  Peterson,  according  to  reports 
from  Eugene,  Ore.,  have  been  awarded  the 
contract  for  drilling  holes  for  bridge  founda- 
tions on  the  numerous  streams  on  the  Coos 
Bav  R.  R.  between  Eugene  and  the  tunnel. 

®Advices  from  Portland,  Ore.,  state  that 
the  contract  for  the  construction  of  the  Broad- 
way bridge  superstructure,  the  bids  for  which 
were  published  in  our  last  issue,  has  been 
awarded  to  the  Pennsylvania  Steel  Co.,  Mor- 
ris Bldg.,  Philadelphia,  Pa.,  at  its  bid  of 
about  $700,000. 

The  State  and  County  Board,  Salem,  Ore., 
has  granted  the  Oregon  Electric  permission  to 
construct  a  bridge  across  the  Willamette  River 
near  Harrisburg. 

Pennsylvania. 

®The  contract  for  the  furnishing  of  an  air 
compressor  for  the  Williamsburgh  bridge,  New 
York  City,  has  been  awarded  to  the  Blaisdell 
Machinery  Co.,  Bradford,  Pa.,  at  $6,350.  Bids 
were  opened  Dec.  14,  by  Arthur  O'Keeffe, 
Commissioner  of  Bridges. 

®The  contract  for  the  construction  of  re- 
pairs to  the  Lehigh  River  bridge  at  Hoken- 
dauqua  has  been  awarded  by  the  Joint  Board 
of  Northampton  and  Lehigh  County  Commis- 
sioners to  George  H.  Hardner,  Allentown, 
Pa.,  $2,995.    Bids  were  opened  Dec.  15.   J.  S. 


Troxel  is  Clerk  of  Lehigh  County,  Allentown, 
Pa. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  bridge  over  Meadow  Run 
in  Dunkard  township  has  been  awarded  by 
the  Greene  County  Commissioners,  Waynes- 
burg,  Pa.,  to  the  Farris  Bridge  Co.,  Pitts- 
burg, Pa.,  at  $2,670.  Bids  for  the  work  were 
opened  Dec.  18. 

It  has  been  announced  by  Charles  Loveland, 
Chairman  of  the  Grade  Crossing  Committee 
of  the  City  Council,  Wilkesbarre,  Pa.,  that 
nothing  will  be  done  at  present  in  regard  to 
the  erection  of  a  new  bridge  at  South  St. 

The  Finance  Committee  of  the  City  Coun- 
cil, Allentown,  Pa.,  has  decided  that  providing 
no  repairs  are  made  on  the  bridge  across  the 
Little  Lehigh  River  at  the  foot  of  13th  St. 
another  structure  should  be  constructed  at  the 
foot  of  Jefferson  St.  to  accommodate  a  por- 
tion of  the  traffic. 

Texas. 

The  following  bids  were  opened  Dec.  18,  by 
the  City  of  Houston,  Texas,  for  the  con- 
struction of  two  reinforced  concrete  bridges, 
one  over  the  White  Oak  Bayou  on  Houston 
Ave.,  to  be  230  ft.  long  and  the  other  over  a 
branch  of  the  White  Oak  Bayou  on  Houston 
Ave.  to  be  74  ft.  long  and  both  having  51-ft. 
roadways.  Texas  Grading  Co.  of  Houston — 
Large  bridge,  complete  in  150  days,  $18,240; 
small  bridge,  complete  in  150  days,  $6,750. 
Spence  &  Howe  Construction  Co.  of  Port 
Arthur — Large  bridge,  complete  in  120  days, 
$20,637 ;  small  bridge  complete  in  120  days, 
$6,879.  Horton  &  Horton  of  Houston — Large 
bridge,  complete  in  100  days,  $20,089.70;  small 
bridge,  complete  in  100  days,  $7,200.  South- 
western Concrete  Co.  of  Gonzales — Large 
bridge,  complete  in  150  days,  $15,995;  small 
bridge,  complete  in  150  days,  $6,590.  Pearson 
&  Co.  of  Houston — Large  bridge,  complete  in 
100  days,  $21,000;  small  bridge,  complete  in 
80  days,  $8,000.  Gulf  Construction  Co.  of 
Houston — Large  bridge,  complete  in  105  days, 
$17,200;  small  bridge,  complete  in  105  days, 
$6,785.  W.  P.  Carmichael  Co.  of  St.  Louis- 
Large  bridge,  complete  in  110  days,  $18,600; 
small  bridge,  complete  in  110  days,  $6,880. 
Epley  &  Leonard  of  Houston — Large  bridge, 
complete  in  150  days,  $18,300;  small  bridge, 
complete  in  150  days,  $6,400.  F.  L.  Dormant 
is  City  Engineer. 

Residents  of  Bell's  Hill  and  South  Waco, 
according  to  information  received  from  Waco, 
Texas,  are  agitating  the  construction  of  a 
viaduct  crossing  the  two  railroads  and  con- 
necting with  the  business  section  of  Waco. 

Washington. 

Pierce  County  and  the  city  of  Tacoma, 
Wash.,    have   under   consideration   the  con- 


struction of  a  bridge  over  the  Puyallup  River 
about  a  mile  from  McMillan  where  the  reser- 
voir of  the  Green  River  gravity  system  is 
located.  As  proposed  the  structure  would  be 
of  steel  600  ft.  1  ong  and  18  ft.  wide,  and 
would  cost  approximately  $30,000. 

Commissioners  of  Pierce  and  King  County, 
according  to  advices  from  Seattle,  Wash.,  have 
joined  in  a  project  to  erect  a  $20,000  steel 
bridge  over  the  White  River  between  Buckley 
in  Pierce  County  and  Enumclaw  in  King 
County  at  a  point  known  as  Boise  Creek,  to 
replace  the  old  wooden  structure  washed  out 
by  recent  floods. 

The  following  low  bids  were  received  for 
bridge  work  at  Everett,  Wash :  Burt  Jones, 
at  $1,529.50  for  construction  of  266  ft.  of 
trestle  on  Vernon  road ;  Shea  &  McBurney  at 
$2,800  for  driving  piling  to  protect  Rowan 
bridge  and  American  Pile  Driving  Co.,  at  $425 
for  repairing  Machias  bridge. 

Wisconsin. 

The  Town  Board  of  Lincoln,  Wis.,  and  the 
Village  Board  of  Amery  recently  held  a  joint 
session  for  the  purpose  of  discussing  the  mat- 
ter of  building  a  new  bridge  across  the  Apple 
River  at  East  Amery  and  it  was  decided  to 
erect  a  steel  and  concrete  structure  to  cost 
about  $6,500.  Seth  Thompson  is  Chairman  of 
the  Town  Board,  Lincoln. 

Plans  are  being  made,  according  to  reports 
from  Menasha,  Wis.,  for  the  reconstruction  of 
a  foot  bridge  across  little  Lake  Butte  des 
Morts,  connecting  Menasha  with  the  rich  farm- 
ing country  which  extends  along  western 
boundary  of  this  body  of  water.  It  is  planned 
to  procure  state  and  county  aid  in  the  con- 
struction of  the  bridge. 

Canada. 

•{•Bids  will  be  received  until  noon,  Dec.  29, 
by  Frank  Ness,  Secy.-Treas.,  Kirkfield  Park 
P.  O.,  for  the  construction  of  reinforced  con- 
crete culverts  in  two  creeks  at  lots  24  and  27 
St.  James  Road.  Plans  and  specifications  may 
be  seen  at  the  office  of  Frank  Ness  or  at  the 
Provincial  Highway  Commissioners'  office, 
Parliament  Bldg.,  Winnipeg,  Man. 

Plans  have  been  approved  by  the  directors 
of  the  Burrard  Inlet  Tunnel  &  Bridge  Co.  for 
the  construction  of  the  proposed  bridge  over 
the  Second  Narrows.  It  is  now  estimated 
that  the  cost  of  the  work  will  be  about  $2,100,- 
000  and  plans  of  Resident  Engineer  Cruttwell, 
Vancouver,  B.  G,  have  been  forwarded  to 
London.  The  Dominion  subsidy  will  amount 
to  $550,000,  the  Provincial  subsidy  will  be 
$250,000,  which  will  probably  be  raised  to 
meet  the  enlarged  estimate,  and  other  sub- 
sidies will  enable  the  directors  to  go  ahead 
with  the  plans  at  once. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arizona. 

®The  Water  Users'  Association,  Phoenix, 
Ariz.,  has  awarded  the  following  contracts  for 
the  enlargement  of  the  Grand  Canal  between 
the  Park  Road  and  the  Crosscut  Canal :  Grant 
Bros.,  the  division  from  the  Crosscut  Canal 
west ;  Dr.  J.  C.  Norton,  Phoenix,  the  division 
from  the  Park  Road  East.  Contracts  for  the 
middle  division  were  not  let,  and  this  work 
may  not  be  undertaken  during  the  present 
winter.  The  contract  for  the  concrete  work 
was  let  to  Shumway  &  Bowen,  Mesa  City, 
Ariz.,  and  the  contract  for  the  gates  and  oper- 
ating  machinery  was  Id  to  the  Municipal  Steel 
&  Machine  Co.,  Minneapolis,  Minn. 

Bids  will  be  received  until  Jan.  3,  by  Col. 
J.  A.  Ockerson,  F.nginecr  in  charge,  Yuma. 
Ariz.,  for  175,000  cu.  yds.  of  earthwork  and 
75,000  sq.  yds.  of  riprap  work  in  connection 
with  mining  and  enlarging  the  Volcana  Lake 
levee,  28  miles  south  of  Calcxico,  Calif. 

Arkansas. 

»!«nids  will  be  re©  ived  al  tin-  County  Court 
Il'.uv,   O."  "/la,    Ark,   by    Drainage  District 


No.  9  of  Mississippi  County,  until  10  a.  m., 
Jan.  25,  for  about  14,000,000  cu.  yds.  of  earth 
excavation,  the  construction  of  about  17 
wooden  bridges,  one  concrete  spillway  and  one 
pile  and  timber  spillway,  according  to  the  speci- 
fications and  estimates  of  the  engineer.  Bids 
will  also  be  received  for  22  steel  bridges,  ac- 
cording to  specifications  of  the  bidders.  Bids 
will  lie  accepted  for  the  work  as  a  whole  or 
for  any  part  or  parts  thereof.  The  excavation 
work  is  divided  into  16  contracts,  to  be  offered 
separately  to  bidders;  15  of  these  are  suitable 
for  dipper  dredges,  the  16th  being  suitable  (or 
a  dry  laud  machine  or  teams  and  scrapers. 
The  ditches  vary  from  14  to  60  ft.  on  the  bot- 
tom, and  from  NMs  to  I  I  ft.  deep.  Full  infor- 
mation and  specifications  will  be  furnished 
upon  application  to  the  Morgan  F.ngineering 
Company,  60N-6H  Goodwyn  Institute,  Mem- 
phis. Tenn.,  engineers  for  the  work. 

The  Cadron  Lock  and  Dam  District,  J.  D. 
Collier,  President,  Conway.  Ark  ,  is  contem- 
plating the  construction  of  a  concrete  lock 
and  dam  :md  levees  for  the  reclam.it ion  of 
about  20, (Mill  acres  of  land.     F.stimatcd  cost 


is  about  $56,000.  G.  H.  Burr,  Conway,  Ark., 
is  the  engineer. 

Hearing  will  be  held  at  the  office  of  J.  A. 
Edwards,  County  Clerk,  Paragould,  Ark.,  on 
the  report  of  the  viewers  of  the  proposed  sys- 
tem of  the  Grassy  Slough  Drainage  District 
No.  1  of  Clay  and  Green  Counties. 

Colorado. 

Plans  are  being  prepared  for  the  construc- 
tion of  a  reservoir  to  be  built  jointly  by  the 
Mammoth  Irrigation  District,  of  Hartman, 
Colo  ,  and  the  Mamnioth-Henton  Reservoir  & 
Canal  Co.,  of  La  Junta,  Colo.  The  reservoir 
is  to  be  located  on  the  1'urgatoire  River,  near 
Trinidad;  the  estimated  cost  of  the  complete 
system  is  about  $3,000,000,  This  irrigation 
enterprise  proposes  the  reclamation  of  about 
10,000  acres  near  I. a  Junta,  and  a  like  amount 
near  Trinidad.  F.  T.  l  ewis.  La  Junta,  Colo., 
is  tin-  engineer. 

Ail  experimental  artesian  well  is  to  be  sunk 
in  a  district  about  IS  miles  due  west  of  Pueb- 
lo, (o  obtain  water  for  irrigation  purposes, 
lieu    Uridgefonl.    I'ucblo,   Colo.,  is  interested 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Idaho. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
10,  by  U.  S.  Reclamation  Service,  Boise,  Idaho, 
for  furnishing  4  electric  derrick  hoists  and  4 
stiff  leg  derricks  for  the  Boise  project.  In- 
formation can  be  obtained  of  the  department 
at  either  Boise  or  Washington,  D.  C. 

Report  has  been  made  to  State  Engineer  A. 
L.  Robinson,  Boise,  Idaho,  on  the  matter  of 
constructing  a  wing  dam  or  other  suitable 
work  to  confine  Lost  River  to  one  channel. 

Illinois. 

Bids  will  be  received  until  Jan.  3  at  2  p.  m., 
by  Commissioners  of  Drainage  District  No.  2, 
Pesotum,  111.,  for  furnishing  and  laying  the 
following  tile  in  accordance  with  plans  and 
specifications  on  file  with  E.  T.  Malaney, 
Town  Clerk,  Pesotum,  111. :  2,073  ft.  of  16-in., 
average  cut  4%  ft. ;  2,400  ft.  of  14-in.,  aver- 
age cut  4.92  ft;  1,700  ft.  of  10-in.,  average 
cut  4%  ft.;  1,300  ft.  of  8-in.,  average  cut  ZVz 
ft. ;  also  cleaning  out  1,027  ft.  of  open  ditch, 
involving  the  removal  of  430  cu.  yds.  of  earth. 
All  the  above  is  said  to  be  good,  clean  dig- 
ging; the  upper  3,000  ft.  of  tile  lies  along  the 
public  highway,  2Vz  miles  southwest  of  Peso- 
tum.   Certified  check  for  $200. 

Bids  will  be  received  until  Jan.  2,  by  Com- 
missioners of  Lotus  Special  Drainage  District, 
in  Champaign,  Piatt  and  McLean  Counties,  at 
the  office  of  Ray  &  Dobbins,  Attorneys,  Cham- 
paign, 111.,  for  furnishing,  hauling  and  laying 
the  following  tile :  3,500  ft.  of  14-in.,  average 
cut  4V2  ft. ;  2,600  ft.  of  12-in.,  average  cut  5% 
ft.;  550  ft.  of  10-in.,  average  cut  5  ft;  542  ft 
of  8-in.,  average  cut  6  ft. ;  100  ft.  of  7-in. 
(spur).  Work  is  located  IV2  miles  southwest 
of  Osman,  111.,  on  the  Wabash  R.  R.  Bids 
must  be  accompanied  by  certified  check  for 
$200. 

The  Illinois  Dredging  &  Contracting  Co., 
of  East  St.  Louis,  111.,  a  subsidiary  company 
of  the  Wiggins  Ferry  Co.,  and  the  Terminal 
Railroad  Association,  which  recently  took  over 
from  the  East  Side  Levee  and  Sanitary  Dis- 
trict the  work  of  building  the  levee  in  front 
of  East  St.  Louis,  on  Dec.  20,  opened  bids 
for  doing  the  work.  The  Kinser  Construc- 
tion Co.,  Chicago,  111.,  and  the  Underground 
Construction  Co.,  St.  Louis,  Mo.,  were  the 
only  bidders.  The  cost  of  the  work  is  about 
$1,750,000.  It  requires  the  building  of  more 
than  three  miles  of  levee,  extending  from  the 
northern  city  limits  of  East  St.  Louis  south 
to  the  Pittsburg  Dyke.  The  work  of  building 
the  levee  in  front  of  East  St.  Louis  includes 
the  raising  and  filling  of  the  ground  between 
the  tracks  of  the  Wiggins  Ferry  Co.,  and  East 
St.  Louis  Connecting  Ry.  Co.,  and  the  river 
front.  H.  W.  Cox,  of  the  Wiggins  Ferry  Co., 
Union  Depot,  St.  Louis,  Mo.,  is  President  of 
the  Illinois  Dredging  &  Contracting  Co. 

Indiana. 

The  matter  of  constructing  the  Marble 
Ditch  in  Jasper  County  has  been  carried  to 
the  Superior  Court  and  it  will  probably 
be  at  least  a  year  before  contracts  for  the 
work  can  be  let.  This  ditch  is  to  be  about  30 
miles  in  length,  and  about  12  ft.  in  depth, 
and  is  to  have  an  average  bottom  width  of 
about  85  ft.  with  a  slope  of  one  to  one.  C. 
J.  Hobbs,  Kersey,  Ind.,  is  the  Superintendent 
of  Construction. 

Iowa. 

®Fred  M.  Crane,  2135  Ave.  C,  Council 
Bluffs,  la.,  has  been  awarded  the  contract 
at  6%  cts.  per  cu.  yd.,  for  the  following  work 
in  the  Soldier  Valley  Drainage  District,  in 
Harrison  County,  la. :  665,000  cu.  yds.,  straight 
dredge  work  on  section  one  of  the  district, 
287,000  cu.  yds.  of  small  dredge  or  team  work 
on  sections  2,  3,  4,  5,  6  and  7  of  the  district, 
the  construction  of  a  concrete  spillwaj'  and  of 
a  dam  across  the  channel  of  the  present  river 
bed.  Bids  for  this  work  were  opened  Dec.  19 
at  office  of  A.  W.  Games,  County  Auditor, 
Logan,  la.  J.  S.  Wattles,  Missouri  Valley, 
la.,  is  the  construction  engineer. 

®Bids  were  opened  Dec.  20  by  H.  S.  Ray- 
burn,  County  Auditor,  Newton,  la.,  for 
straightening  South  Skunk  River  through  Jas- 


er  County,  the  contract  being  awarded  to  the 
Lana  Construction  Co.,  Harlan,  la.,  at  5Y2 
cents  per  cu.  yd.  The  work  consists  of  cut- 
ting a  continuous  new  channel  for  the  South 
Skunk  River,  the  proposed  new  channel  to 
be  about  110,318  ft.  long,  30  ft  wide  on  the 
bottom,  with  side  slopes  of  %  to  1,  and  an 
average  depth  of  about  11  ft.  with  a  maxi- 
mum depth  of  about  16  ft.,  and  estimated 
to  have  about  1,500,000  cu.  yds.  of  excavation. 
Work  must  begin  on  the  ditch  on  or  before 
April  1,  1912,  and  must  be  completed  on  or 
before  Jan.  1,  1914.  W.  F.  Byers,  Newton, 
la.,  is  Engineer. 

The  Mills  County  Supervisors,  Glenwood, 
la.,  have  been  petitioned  to  straighten  the 
Trishna  River  near  Henderson.  Seth  Green, 
Glenwood,  la.,  was  selected  as  engineer  to 
make  the  surveys.  The  petition  calls  for  a 
ditch  five  miles  long,  extending  south  from 
the  north  line  of  Mills  County,  and  the  plan 
is  to  connect  with  a  similar  branch  now  un- 
der construction  from  Oakland  south  in  Pot- 
tawattamie County. 

Business  men  of  Des  Moines,  la.,  are  sub- 
scribing to  a  fund  for  building  a  slack  water 
dam  across  the  Des  Moines  River,  near  the 
mouth  of  Raccoon  River.  The  estimated  cost 
of  the  dam  is  $3,000.  The  subscription  fund 
was  started  by  E.  T.  Meredith,  President  of 
the  Commercial  Club  of  Des  Moines. 

Louisiana. 

®The  Caddo  Levee  Board,  Shreveport,  La., 
has  awarded  contracts  to  Mike  M.  Hunt,  of 
Shreveport,  for  approximately  140,000  cu.  yds. 
of  levee,  extending  from  the  Cuba  place,  on 
the  right  bank  of  Red  River,  to  the  mouth  of 
Twelve-mile  Bayou.  The  contract  amounts 
to  about  $26,000. 

The  Caddo  Levee  Board  has  requested  the 
Board  of  State  Engineers,  New  Orleans,  La., 
to  make  a  survey  and  estimate  of  the  cost  of 
enlarging  the  levee  between  Balton  Bluff, 
Ark.,  and  Peru  plantation,  La.,  which  was 
made  necessary  by  recent  levee  building  along 
Red  River  in  Arkansas,  causing  probable  dan- 
ger to  Louisiana  lands  unless  the  levees  are 
raised. 

The  Caddo  Levee  Board  has  decided  to 
await  the  government's  permit  for  closing 
Twelve-mile  Bayou,  before  taking  active  steps 
for  extending  the  levee  on  the  right  bank  of 
Red  River,  from  Twelve-mile  Bayou  to  Cross 
Bayou,  near  the  limits  of  the  city  of  Shreve- 
port. 

A  committee  has  been  appointed  by  the 
Caddo  Levee  Board  to  confer  with  the  Fed- 
eral engineer  at  Vicksburg,  Miss.,  with  a  view 
of  co-operation  between  the  United  States 
and  the  Caddo  Levee  District,  for  bank  pro- 
tection in  Caddo. 

Minnesota. 

•{•Bids  will  be  received  until  1  p.  m.,  Jan.  3, 
by  L.  P.  Larson,  Redwood  County  Auditor, 
Redwood  Falls,  Minn.,  for  completing  dredge 
work  to  county  ditch  No.  6,  the  cost  of  the 
work  estimated  at  $2,158. 

•{•Bids  will  be  received  until  3  p.  m.,  Jan.  27, 
by  O.  E.  Wold,  County  Auditor,  Elbow  Lake, 
Minn.,  for  the  construction  of  county  ditch 
No.  13,  consisting  of  main  ditch  6,000  ft.  long 
and  three  branches  aggregating  nearly  5,400  ft. 
Tile  8,  10  and  12-in.  will  be  used. 

®C.  G.  Peterson,  Balaton,  Minn.,  has  been 
awarded  the  contract  at  $499  for  constructing 
County  Ditch  No.  23,  the  work  including 
about  1,850  ft.  of  12-in.  tile.  Bids  were  opened 
Dec.  18  by  W.  A.  Seeman,  County  Auditor, 
Slayton,  Minn. 

Preliminary  surveys  and  soundings  have 
been  started  by  Oscar  Claussen,  City  Engineer, 
St.  Paul,  Minn.,  to  determine  the  feasibility  of 
changing  the  channel  of  the  Mississippi  River 
and  for  making  an  estimate  of  the  cost  of  the 
undertaking. 

Mississippi. 

The  Chancery  Court  at  Ackerman,  Miss., 
has  ruled  against  the  creation  of  the  Bywy 
Drainage  District.  Action  was  taken  several 
months  ago  to  put  about  1,200  acres  of  Bywy 
land  in  a  drainage  district  and  provided  for 
the  digging  of  a  canal  14  miles  long. 


Missouri. 

•{•Bids  will  be  received  on  Jan.  20  at  the 
office  of  the  Butler  County  R.  R.,  William  N. 
Barron,  General  Manager,  Poplar  Bluff,  Mo., 
for  the  construction  of  about  180,000  cu.  yds. 
of  railroad  grade  southeast  from  Popular 
Bluff.  This  work  is  suitable  for  drainage  con- 
tractors. Further  information  will  be  found 
under  railroads  in  this  issue.  The  Morgan 
Engineering  Co.,  608  Goodwyn  Institute, 
Memphis,  Tenn.,  are  the  engineers. 

New  York. 

•{•Bids  will  be  received  until  noon,  Jan.  17, 
by  Charles  E.  Treman,  Supt  Public  Works, 
Albany,  N.  Y.,  for  Contract  No.  5-A,  Erie 
Canal,  Section  7,  for  completing  the  construc- 
tion of  the  canal  and  its  appurtenances  from 
Sta.  5074  near  Mosquito  Point  Bridge  over 
the  Seneca  River  to  Sta.  5202  +  62.89  near 
Fox  Ridge.  Fourteen  sheets  as  follows :  From 
original  Contract  No.  5,  sheets  2,  3,  4  and  35 
and  new  sheets,  1,  1-A,  2-A,  5  to  11  inclusive. 
Length,  2.44  miles.  Plans  may  be  seen  and 
detailed  specifications,  engineer's  estimate  of 
quantities,  proposal  blanks,  form  of  contract 
and  bonds  required  and  other  information  for 
proposers  may  be  had  at  the  office  of  the 
Superintendent  of  Public  Works  at  Albany, 
N.  Y.,  at  the  office  of  the  Assistant  Superin- 
tendent of  Public  Works  for  the  Middle 
Division  at  Syracuse,  N.  Y. ;  at  the  office  of 
the  Assistant  Superintendent  of  Public  Works 
for  the  Western  Division  at  Rochester,  N.  Y. ; 
and  at  the  canal  office,  Spaulding's  Exchange, 
Buffalo,  N.  Y. 

Ohio. 

®The  Ottawa  Tile  Co.,  Ottawa,  O.,  has 
been  awarded  the  contract  at  $1,475,  for  labor 
and  material  for  constructing  Richeson  Ditch 
No.  347,  near  Thackery,  O.  Bids  for  this 
work  were  opened  Dec.  18  by  R.  F.  Darnell, 
County  Surveyor,  Urbana,  O. 

Texas. 

®The  Clingman-Hall  Machinery  Co.,  Plain- 
view,  Tex.,  has  been  awarded  a  contract  for 
the  first  irrigation  well,  pump  and  power  plant 
for  an  18,000-acre  tract,  12  miles  southwest  of 
Plainview.  This  land  was  recently  purchased 
by  Des  Moines,  la.,  capitalists,  who  will  spend 
a  large  amount  developing  it  by  irrigation. 

The  County  Commissioners'  Court  at  Beau- 
mont, has  authorized  the  organization  of  Jef- 
ferson County  Drainage  District  No.  2,  em- 
bracing an  area  of  about  95,000  acres  of  land, 
lying  in  the  western  part  of  the  county,  which 
it  is  desired  to  improve.  The  territory  will 
take  in  the  large  tract  of  land  known  as  Law- 
hon's  marsh,  and  also  Lawhon's  wood  and 
vicinity.  C.  W.  Rollins  was  appointed  engi- 
neer to  make  surveys  and  estimates  of  cost. 

A  company  composed  of  parties  owning 
farms  near  Bardwell  has  been  organized  for 
the  purpose  of  sinking  a  well  to  procure  wa- 
ter for  irrigation  and  domestic  use.  L.  L. 
Lohr,  W.  J.  Cornwell  and  J.  T.  Lewis  are  in- 
terested. 

Commissioners  of  Fort  Bend  County  have 
established  Drainage  District  No.  1,  and  the 
County  Surveyor  at  Richmond  is  to  make 
surveys  and  estimates.  The  district  is  located 
near  Katy. 

Utah. 

The  controlling  interests  in  the  Pacific  Recla- 
mation Co.  and  the  Metropolitan  Improvement 
Co.,  of  Salt  Lake  City,  Utah,  have  been  pur- 
chased by  Harry  L.  Pierce  of  Leominster, 
Mass.,  and  it  is  reported  that  improvements 
not  heretofore  contemplated  will  be  inaugu- 
rated. 

West  Virginia. 

®A  contract  for  the  erection  of  an  electric 
light  and  power  plant  and  also  a  waterworks 
plant  at  Kimball,  W.  Va.,  has  been  closed  by 
the  Russell  Co.,  located  in  the  Conover  Bldg., 
Dayton.  O.  I.  Tobin  secured  the  contract. 
Wells  will  be  sunk  and  electricity  furnished 
the  town,  and  the  necessary  machinery  is  ex- 
pected to  cost  close  to  $50,000.  A  50-year 
franchise  is  included  in  the  transaction. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Idaho.  water  system.    The  plans  cover  the  erection 

The  citizens  of  Pocatello,  Ida.,  at  a  recent  of  ?£rick           room  with  coal  shed  attached 

election  voted  the  issuance  of  bonds  to  the  an^  the  installation  of  a  100-h.p  steam  engine 

•,mr.„«t       <t97ftnnn                                      ^  and  an  additional  electric  generator.  Ihe  cost 

amount  ot  $^<U,000  tor  the  construction  ot  a  ,  ..          ,   •      ,.     .   ,    °  ,     .  nr.n 

,„„„■  •  0i              -I,,  of  the  work  is  estimated  at  about  $4,000. 

municipal  waterworks  svstem.  rzrru    t              *  ■    td-j      oV^  i. 

.  Wine  Intermountain  Bridge  &  Construction 

Illinois.  Co.,  of  Tecumseh,  Nebr.,  has  been  awarded 
The  trustees  of  the  Sanitary  District,  Chi-  the  contract  by  the  City  Council  of  that  city, 
cago,  111.,  have  adopted  resolutions  suggesting  R-  C.  Gore,  City  Engineer,  for  the  construe- 
that  settling  tanks  be  placed  at  the  intersec-  tion  of  a  waterworks  and  sewer  system  at  $16,- 
tions  of  all  sewers  with  the  Chicago  River  729  and  $5,984  respectively.  The  waterworks 
and  drainage  canal.  will  include  new  200-gal.  pump  against  100-lb. 

TnHiana  pressure  of  water,  20-h.p.  moter,  concrete 
Indiana.  pumppit,  necessary  connections,  100,000-gal. 
Charles  S.  Hernly  of  New  Castle,  Ind.,  is  tank  on  50-ft.  tower,  7,515  ft.  of  new  4-in. 
circulating  a  petition  to  the  City  Council  ask-  mains,  5,100  ft.  of  new  6-in.  mains,  17  doubl- 
ing that  the  necessary  steps  be  taken  for  nozzle  fire  hydrants,  13  4-in.  gate  valves,  8 
the  sale  and  transfer  of  the  municipal  water-  6-in.  gate  valves.  The  sewer  improvement  will 
works  plant  to  a  private  corporation.  include  4,425  ft.  of  8-in.  tile,  4,100  ft.  of  10-in. 

Iowa  t'^e>        vert.  ft.  manholes,  42  ft.  lamp  holes, 

„  -    _                              T           ,  concrete  bulkheads ;  laterals  to  be  planned  in 

©The  City  Council  of  Audubon,  la.,  has  let  near  future    Bids  were  opened  Dec  18_ 

the  contract  for  the  boring  of  a  deep  well 

for  the  city  waterworks  to  the  J.  P.  Miller  New  Jersey. 

Artesian  Well  Co.,  of  Chicago,  111.    The  con-  ^    •         .  ,                   ,  t         ~. .  ~ 

tract  calls  for  a  well  not  over  2,500  ft.  deep,  F'Tlru  ^am£  rTetamed  by  the.  Clt>.Coun- 

with   the   reservation   that   the   Council   can  f  of  Millville   NT.,  recommends  either  of 

stop  proceedings  at  any  time  after  the  1,000-  *w?  •fllf^nSnn^0r  the  problem  of  an  annual 

ft.  depth  has  been  reached.    The  contract  price  deficlt  of  $4'00° n\  water  receipts     The  engi- 

averages  $4.50  per  ft. ;  work  to  begin  on  or  nee,r  suggests  that  the  city  introduce  meters 

before  Tan  2  a      charge  enough  to  meet  expenses.    It  is 

Following  bids  were  received  by  the  Sewer-  Probable  thee  Council  will  adopt  the  plan, 

age  &  Water  Board  of  New  Orleans,  La.,  on  New  Mexico. 

Dec.  15  for  furnishing  500,000  lbs.  of  lead  pipe,  f  n~   :      u-a                   ■    a   r>       is  u 

iKnnn  iu    „f                 a  c/innn  iu       t     ■  rollowing  bids  were  received  Dec.   15  by 

lo,000  lbs.  of  solder  and  60,000  lbs.  of  pig  z^-.    r~            c  r      r~          -nt   i\j  x» 

i  '  i  .              .      ,       ,            u         p  the  City  Council  of  Las  Cruces,  N.  Mex.,  for 

lead  to  the  water  department     Ahrens  &  Ott  J .      .■       c         .         i  j 

Co..  $5.19  per  100  lbs'  for  lead"  pipe,  $20.95  for  'Zllm      Fred"  Diet^fe  0*00  *  F  Wr" 

^?e$r49n7da^d94f50  tiS  ,'eaHd:  Nati°dal  l^e?&;FB«h  ft^fkyf^M;  D.  I 

SpeSifely^  ^  ^fiiaegMr  ICght 

\„„a    tii:«„:„  c~„n„     r~    itt  on   con  cr\      a  &  Water  Co.),  $61,654;  Mayneld  Shaw  Con- 

l/so  ^TcV  ?       g         $      '  $  struction  Co.,  $57,692;  E.  M  Eby,  $61,654;  J. 

$4.80,  respectively  q  Huff,  $77,537;  Peter  O'Brien  Construction 

Kansas-  Co.,  $67,143;  M.  F.  Dicus,  $63,427;  W.  F. 

The   City   Council  of  Seneca,  Kans.,  has  Plummer  Co.,  $56,388;  W.  Jennings  &  Woods, 

adopted  the  plans  and  specifications  prepared  $73,305 ;    Hamilton   Bros.    Construction  Co., 

by  Consulting  Engineers  Burns  &  McDonnell,  $60,127;  W.  E.   Anderson,  $60,464;  Central 

Scarritt  Bldg.,  Kansas  City,  Mo.,  for  the  ex-  Construction  Co.,  $60,245,  and  W.  W.  Cook  & 

tension  of  the  waterworks  system.    Bids  for  Son,  $56,922. 

this  work  will  be  received  shortly  bv  City  Clerk  North  Carolina 

Chas.  H.  Herold.  .'  _ 

Louisiana  Bids  will  be  received  until  8  p.  m..  Jan.  lb, 

'  by  Mayor  and  Board  of  Commissioners,  Al- 

d)l  he  Board  of  Aldermen  of  Loreauville,  bemarle,  N.  C,  for  the  construction  of  a  sys- 

La.,  has  awarded  the  contract  for  the  instal-  tem  0f  water  works.    The  work  will  embrace 

latton  of  a  complete  waterworks  system,  in-  pUmPing  station,  clear-water  basin,  deep  well, 

eluding  tower  and  tank   to  the  General  Con-  2  motor-driven  turbine  pumps.  750  g.  p.  m. 

tract  Ca,  of  New  Orleans,  La.    Bids  were  eachi  switchboard,  and  one  mile  of  pole  line, 

opened  Dec.  15.  tower  and  tank,  and  about  5  miles  of  6  to 

©Following  bids  were  received  by  the  Sew-  10.in   pipc  line     Plails  and  specifications  are 

erage  &  Water  Board  of  New  Orleans,  La.,  on  on  fllc  with  G    c    White>  Charlotte.  N.  C, 

Dec.  t,  for  the  furnishing  of  the  following  ma-  Engineer,  or  at  the  office  of  M.  J.  Harris, 

cninery  for  a  drainage  system,  the  contract  Mavor 
being  awarded  to  Allis-Chalmers  Co.,  of  Mil- 
waukee, Wis.,  on  Dec.  14 : 

The  Westtnphouse 

General  Electric  Co.,  Allis-Chalmers  Co..    Machine  Co., 
Schenectady,  N.  Y.  Milwaukee,  Wis.  E.  Pittsburg,  Pa. 
For  one  (li  Horizontal,  High  Pressure,  Condens- 
ing  Steam    Turbine    and    Alternating  Current 

Generator  Unit.  6,000  K.  W   $60,000                    $56,450  $62,375 

For  one  (1)  Rotary  Converter  erected  on  founda- 
tions,  including   Field    Rheostat,  Transformers. 

etc.,  150  K.  W   4.090                        4,644  5,301 

For  one  (1)  Switchboard  complete  as  specified..  4,400  4, 70S  4,807 
For  two  C.'l  Hotary  Converter  Panels  complete  as 

specified    950                        1.406  1,424 

$69,440  $06,1  OS  $73,907 


California. 

City  Engineer  Miller  of  Grass  Valley,  Cal., 
has  been  instructed  to  draw  up  plans  and  speci- 
fications for  the  putting  of  the  lower  reservoir 
in  condition.    The  work  will  cost  about  $1,000. 

Following  bids  were  received  Dec.  15  by 
Col.  George  McK.  Williamson,  Q.  M.  U.  S. 
Army,  Fort  Mason,  Cal.,  for  constructing  two 
additional  filters  in  pumping  station  at  the 
Presidio  of  San  Francisco:  (1),  two  steel 
niters;  (2),  two  wooden  filters;  (3),  two  high 
type  steel  filters ;  (4)  two  high  type  wooden 
niters;  (5),  piping.  C.  F.  Braun  &  Co.,  503 
Market  St.,  San  Francisco,  Cal.,  (1),  $78,500; 
(2),  $6,180;  (3),  $9,058;  (4),  $6,700;  (5), 
$1,190.  Pringle,  Dunn  &  Co.,  338  Pine  St.,  San 
Francisco,  Cal.,  (5),  $1,286.  Stevens  &  Eran- 
braugh,  947  Bush  St.,  San  Francisco,  Cal.. 
(5),  $2,523.  M.  Essewine,  820  Merchants'  Ex- 
change, San  Francisco,  Cal.,  (1),  $13,630;  (2), 
$12,370. 

Colorado. 

The  city  of  La  Junta,  Colo.,  is  contemplating 
some  extensions  to  its  water  supply.  Plans 
have  not  as  yet  been  prepared.  F.  T.  Lewis  of 
La  Junta  is  Engineer. 

Connecticut. 

At  a  recent  mass  meeting  of  citizens  of 
Wethersfield,  Conn.,  to  consider  the  question 
of  obtaining  city  water  from  Hartford,  it  was 
voted  to  have  the  town  lay  its  own  water 
mains  and  secure  its  supply  from  the  Hart- 
ford mains. 

Delaware. 

Bids  were  received  as  follows  by  the  Wa- 
ter Department,  Wilmington,  Del.,  Dec.  18, 
for  constructing  and  erecting  on  foundations 
built  by  the  city,  water  turbines  and  vertical 
triplex,  single-acting  power  pumps,  consisting 
of  two  units,  discharging  4,000,000  gals  and 
2,000,000  gals,  respectively ;  with  water  tur- 
bines discharging  80,000,000  and  40,000,000 
gals.,  under  19-ft.  head  at  18  r.p.m.  respective- 
ly: (1)  Constructing  and  erecting  turbines, 
80,000,000  gals.,  (2)  constructing  and  erecting 
turbines  40,000,000  gals.,  (3)  constructing  and 
erecting  pumps  4,000,000  gals.,  (4)  construct- 
ing and  erecting  pumps  2,000,000  gals.,  (5) 
additional  for  Boyd  valves :  Camden  Water 
Wheel  Works,  Camden,  N.  Y.,  (1),  $3,864, 
(2).  $2,983;  Risdon-Alcott  Turbine  Co.,  Mount 
Holly,  N.  J.,  (1),  $3,300,  (2),  $3,000;  S.  Mor- 
gan Smith  Co.,  York,  Pa.,  (1),  $4,500,  (2), 
$3,700;  Birdsboro  Steel  Foundry  &  Machinery 
Co.,  Allentown,  Pa.,  (3),  $11,000,  (4),  $6,550; 
alternative  bid  on  %-in.  lift  valve,  (3),  $10,- 
500,  (4),  $6,250;  (5),  $720  and  $360. 

Florida. 

■{•Bids  will  be  received  until  3  p.  m.,  Jan.  4, 
by  board  of  Bond  Trustees,  W.  M.  Bostwick, 
Jr.,  Chairman,  Jacksonville,  Fla.,  for  sinking  a 
10-in.  artesian  well  to  the  depth  of  1,000  ft.  and 
casing  same  to  a  depth  of  500  ft.  A  certified 
check  for  $500  must  be  filed  with  each  bid. 

The  city  of  Passagrille,  Fla.,  is  considering 
the  installation  of  a  new  waterworks  system 
and  a  sewerage  system  at  an  estimated  cost 
of  $10,000;  also  the  construction  of  side- 
walks.   J.  J.  Duffy  is  the  official  in  charge. 

Georgia. 

The  citizens  of  McDonough,  Ga.,  on  Dec. 
11  voted  the  issuance  of  bonds  in  the  sum 
of  $22,000  for  the  installation  of  a  waterworks 
and  in  the  sum  of  $18,000  for  sewerage  sys 
I- in     J    i:    Mi  (  r.'iry  Co  ,  Empire  I'ldg.,  At 
lanta,  Ga,,  arc  Engineers  for  the  work. 

Plan    have  been  prepared  for  the  installa 

ticm  of  a  in  u  waterworks  in  the  city  of 

Browmvood,  Ga.,  .it  an  estimated  cost  of  $10, 
000.    The  J.  B,  McCrary  Co.,  Empire  Bldg., 
Atlanta,  Ga.,  has  the  contract.    K    F.  Glass  is 
City  Clerk, 


Minnesota. 

■{•Bids  will  be  received  until  Dec.  29,  it  is 
reported,  by  City  Council,  Minneapolis,  Minn., 
for  furnishing  .'1.500  tons  of  (i  to  48  m.  cast 
iron  water  pipe,  200  tons  of  special  Castings 
for  water  pipe  and  2.'i.'l  n'  to  IS  in  valves.  An- 
drew Rinker  is  City  Engineer. 

Nebraska. 

4»Hids  will  be  received  until  Jan  8,  it  is  re- 
ported, by  City  Council,  Stanton,  Nebr.,  for 
.in  extension  lo  the  present  electric  light  and 


Ohio. 

The  City  Council  of  Toledo  O.,  recently  au- 
thorized the  Service  Director  to  secure  terms 
of  engineers  for  the  preparation  of  plans  for 
the  proposed  high  pressure  pumping  station. 

The  City  Council  of  Youngstown,  (">.,  has 
decided  to  appropriate  property  for  the  pur- 
pose of  constructing  reservoirs  for  adding 
the  supply  of  water  for  the  city.  M.  F,  Hy- 
land  is  Clerk  of  the  Council. 

I  lie    Marion   ("itv   Water   Co..    Marion.  O., 

has  been  authorized  by  the  City  Council  to  ex- 


»J«  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently. 
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tend  its  water  mains  on  Barnhart  St.,  from  the 
present  terminus  north  400  ft.  Miles  Long- 
shore is  City  Clerk. 

Oklahoma. 

•J*Bids  will  be  received  until  Dec.  29  (ex- 
tension of  time)  by  City  of  Muskogee,  Okla., 
for  1,800  tons  of  24-in.  cast-iron  pipe,  50  tons 
of  specials  and  70  tons  of  6-in.  pipe.  Alex- 
ander Potter,  114  Liberty  St.,  New  York  City, 
is  Consulting  Engineer.  T.  P.  Clonts  is  City 
Engineer.  T.  H.  Fleming  is  Commissioner 
of  Water,  Sewers  and  Lights. 

Plans  have  been  prepared  bv  Engineer  W. 
P.  Halliday  of  McAlister,  Okla.,  for  additional 
boiler,  pump  and  8-in.  steel  pipe  line  40,300  ft. 
long,  at  an  estimated  cost  of  $50,000 ;  bonds 
voted  Dec.  16  to  that  amount  for  the  im- 
provements. The  contract  for  supplying  boiler, 
pump  and  pipe  will  be  let  Dec.  27.  The  water 
supply  will  be  secured  from  Gaines  Creek.  J. 
M.  Gannaway  is  City  Clerk.  Commissioner 
of  Public  Works  H.  F.  Schreiner  has  charge 
of  the  work. 

Oregon. 

•f*Bids  will  be  received  until  Jan.  15,  by  City 
of  Newberg,  Ore.,  for  furnishing  a  distillate 
engine  or  motor,  turbine  pump  and  a  10-in. 
supply  main.  L.  C.  Kelsey,  Selling  Beldg., 
Portland,  Ore.,  is  Engineer. 

®The  Water  Board  of  Portland.  Ore.,  has 
awarded  the  contract  for  furnishing  that  de- 
partment with  water  pipe  for  the  coming  year 
as  follows;  bids  opened  Dec.  19:  U.  S.  Cast 
Iron  Pipe  &  Foundry  Co.,  pipe,  $32.35  per 
ton ;  Oregon  Iron  &  Steel  Co.,  pipe,  $30.50 
for  all  except  8-in.,  which  was  $31.50 ;  Smith 
&  Watson,  specials,  $49  per  ton. 

Following  bids  were  received  by  the  Water 
Board  of  Portland,  Ore.,  on  Dec.  17  for  the 
furnishing  of  12,000  tons  of  cast-iron  pipe 
ranging  in  size  from  6  to  20-ins.  in  diameter, 
and  500  tons  of  special  pipe  castings :  Phoenix 
Iron  Works.  $24,875.  United  States  Cast-Iron 
Pipe  Co.,  $29,000;  Oregon  Iron  &  Steel  Co., 
$28,000;  Smith  &  Watson  Iron  Works,  $24,- 
500;  Independent  Foundry  Co.,  $26,000;  Rus- 
sell-Wheel Foundry  Co.,  $25,000;  C.  L.  Stick- 
ney  &  Co.,  $29,000.  The  John  Wood  Iron 
Works  bid  on  225  tons  of  the  specials  for 
the  sum  of  $11,205.  Bids  for  the  12,000  tons 
of  pipe  were :  United  States  Cast-Tron  Pipe 
Co.,  $388,200 ;  Oregon  Iron  &  Steel  Co.,  $370,- 
575;  C.  L.  Stickney  &  Co.,  $396,000. 

Pennsylvania. 

^•Bids  will  be  received  until  noon,  Jan.  12, 
by  Commissioners  of  Water  Works,  Erie,  Pa., 


G.  C.  Gensheimer,  Secy.,  for  the  design,  con- 
struction and  erection  of  a  standpipe,  founda- 
tion and  pipe  connections.  Each  proposal 
must  be  accompanied  by  a  certified  check  for 
$500.  Chester  &  Fleming,  Union  Bank  Bldg., 
Pittsburg,  Pa.,  are  Engineers. 

South  Carolina. 

Consulting  Engineer  Rudolph  Hering,  170 
Broadway,  New  York  City;  has  submitted  a  re- 
port to  the  city  of  Charleston,  S.  C,  rela- 
tive to  the  installation  of  a  new  waterworks 
system  to  cost  approximately  $2,151,000.  The 
Edisto  River  is  the  source  of  supply. 

South  Dakota. 

®Parrish  &  Sweeney  have  been  awarded  a 
contract  by  the  city  of  Rapid  City,  S.  Dak., 
for  a  five  and  one-half  mile  wood  stave,  16- 
in.  water  main,  at  the  following  figures :  Pipe 
excavation,  $0.24  per  lin.  ft. ;  reservoir  exca- 
vation and  deep  ditch,  $0.65  per  cu.  yd. ;  con- 
crete dam  at  reservoir,  $7.50  per  cu.  yd.  The 
work  has  been  sublet  to  different  outfits. 

Plans  and  specifications  are  being  prepared 
by  the  Missouri  Valley  Engineering  Co.,  West- 
ern Nat.  Bank  Bldg.,  Mitchell,  S.  Dak.,  for 
intake  crib,  pumping  plant,  including  two  40- 
h.p.  oil  engines  and  two  triplex  pumps  of  350 
gals,  per  minute  capacity,  and  about  3,000  lin. 
ft.  of  10-in.  supply  mains  for  water  supply  sys- 
tem for  the  city  of  Chamberlain,  S.  Dak.  The 
intake  will  be  constructed  in  the  Missouri 
River  and  water  pumped  into  reservoir  at  ele- 
vation of  about  250  ft.  above  the  river.  Bids 
will  be  asked  in  the  near  future. 

The  Town  Council  of  Newell,  S.  Dak.,  is 
considering  a  proposition  to  bond  the  city  to 
the  amount  of  $10,000  for  the  purpose  of  in- 
-stalling  a  waterworks  system. 

Texas. 

The  citizens  of  Mount  Vernon,  Tex.,  at 
a  recent  election  voted  the  issuance  of  bonds 
to  the  amount  of  $20,000  for  the  installation 
of  a  waterworks  system.  According  to  Mayor 
W.  E.  Hayden  work  will  begin  on  its  con- 
struction early  in  the  new  year. 

Washington. 

®The  City  Council  of  Wapato,  Wash.,  has 
accepted  the  bid  of  Fairbanks,  Morse  &  Co., 
in  the  sum  of  $7,497,  for  the  installation  of 
a  pumping  plant  and  the  erection  of  pump- 
house  and  reservoir  for  the  municipal  water 
system.    Bids  were  opened  Dec.  13. 

According  to  advices  from  White  Bluffs, 
Wash.,  extensive  changes  and  improvements 


will  be  made  to  the  electric  pumping  station 
of  the  Pacific  Power  &  Light  Co.,  at  Coyote 
Rapids. 

Following  bids  were  opened  by  the  Board  of 
Public  Works  of  Seattle,  Wash.,  on  Dec.  22, 
for  the  construction  of  the  Dearborn  St.  sew- 
ers and  water  mains :  Sparger  Concrete  Co., 
$43,265;  Sloane  Bros.,  $43,820.  P.  J.  McHugh. 
Third  Ave.  N.,  and  Mercer,  Seattle,  $36,088; 
Jahn  Construction  Co.,  $42,490;  Hayden  & 
Sons,  $39,421;  T.  Ryan,  $42,765. 

The  Chicago  Bridge  &  Iron  Works,  care 
Puget  Sound  Bridge  &  Dredging  Co.,  Central 
Bldg.,  Seattle,  Wash.,  submitted  the  lowest 
bid  to  Herbert  T.  Condon,  Bursar,  Univer- 
sity of  Washington,  Seattle,  for  the  construc- 
tion of  a  water  tank  there.  The  structure 
will  hold  100,000  gals. ;  to  be  175  ft.  high  and 
located  on  the  campus  at  the  rear  of  the  for- 
estry building.  Specifications  include  concrete 
foundation,  170  in.  cast  iron  inlet  pipe,  shut- 
off  valves,  clean-cut  valve,  tell-tale,  tank  top, 
balcony,  ladder,  expansion  joint,  2  gate  valves, 
12-in.  wooden  main  connection,  painting,  sheet 
iron,  lumber,  steel,  etc.    The  bid  was  $8,950. 

Canada. 

©Following  bids  were  received  Dec.  15  by 
the  City  Council  of  Victoria,  B.  C,  for  the 
construction  of  the  Sooke  Lake  water  system, 
which  will  be  able  to  supply  Victoria  with  16,- 
000,000  gals,  of  water  a  day  when  completed. 
It  will  be  33  miles  long  and  will  consist  of 
a  dam  at  the  lake,  23  miles  of  flow  line  to  be 
either  wood  stave,  concrete  or  steel  40-in. 
pipe,  a  reservvoir  lined  with  gravel  and  a 
concrete  dam  about  10  miles  north  of  the  city, 
and  from  the  reservoir  to  the  city  about  10 
miles  of  34-in.  steel  pressure  pipe  connecting 
with  the  city's  distributing  system.  The  sys- 
tem is  divided  into  five  sections  with  sub- 
divisions: Geo.  C.  Dietrich  &  Co.,  Seattle, 
$1,788,776  ;  Porter  Bros,  $1,705,461 ;  P.  J.  Mc- 
Hugh, Seattle,  $2,415,212;  Sound  Const.  & 
Eng.  Co.,  $1,793,431;  Naylor  Bros.,  $1,427,- 
170;  Norton  Griffith  Const.  Co.,  $1,595,851; 
Holt  &  Jeffrey,  Seattle,  $1,540,060 ;  J.  J.  Hag- 
erty ;  Westholme  Lumber  Co.,  Broughton 
and  Douglas  Sts.,  Victoria,  B.  C,  $1,169,720; 
(awarded  contract)  Graff  Const.  Co.,  Seattle, 
$1,284,652. 

Mexico. 

The  Chamber  of  Deputies.  City  of  Mexico, 
Mexico,  has  voted  an  appropriation  of  $5,000,- 
000  to  be  spent  as  follows :  For  the  construc- 
tion of  the  city  waterworks,  $2,000,000 ;  to  pay 
contracts  made  before  May  24,  1911,  $2,425,- 
369. 


SEWERAGE    AND    GARBAGE  DISPOSAL 


Alabama. 

Bids  will  be  received  until  11  a.  m.,  Jan.  4, 
by  City  Council,  Union  Springs,  Ala.,  for  the 
construction  of  sanitary  sewerage  system  and 
disposal  plant  complete,  about  11  miles  of  6- 
in.  to  15-in.  pipe  sewers  and  appurtenances. 
Plans  and  specifications  are  on  file  with  P. 
Cowan,  City  Clerk. 

Bids  will  be  received,  it  is  reported,  until 
noon.  Jan.  5,  by  Board  of  Commissioners, 
Mobile,  Ala.,  for  the  construction  of  about 
22,000  ft.  of  terra  cotta  and  concrete  storm 
sewers,  6  ins.  to  6  ft.  in  diameter  with  ap- 
purtenances. Plans  and  specifications  are  on 
file  with  Wright  Smith,  City  Engineer. 

Arkansas. 

The  Board  of  Town  Trustees  of  Sallisaw 
has  employed  Winters  &  Dove,  Civil  &  Hy- 
draulic Engineers,  Fort  Smith,  Ark.,  to  pre- 
pare plans  and  specifications  for  sanitary 
sewer  system  and  sewage  disposal  plant. 
Funds  are  already  available  for  the  work  as 
bonds  to  the  amount  of  $45,000  have  been 
sold.  Plans  will  be  ready  for  the  contractors 
in  about  60  days.  Frederick  W.  Ahrens,  Pres. 
Board  of  Town  Trustees. 


The  City  Council  of  Little  Rock,  Ark.,  has 
been  petitioned  for  a  sewer  district  to  be 
known  as  Sewer  District  No.  72,  with  an 
outlet  into  one  sewer  emptying  into  the  Ar- 
kansas River  and  another  into  a  septic  tank. 

California. 

•J-Bids  will  be  received  until  11  a.  m.,  Jan. 
8,  by  Lieut.-Col.  George  McK.  Williamson, 
Deputy  Quartermaster  General,  Fort  Mason, 
San  Francisco,  Calif.,  for  extending  the  sewer 
system  at  Fort  Winfield  Scott,  Cal. 

The  City  Council  of  Pasadena,  Cal.,  has 
adopted  the  recommendations  of  the  City  En- 
gineer for  the  construction  of  sewers  at  a  to- 
tal estimated  cost  of  $9,093,  and  an  additional 
estimate  of  $735  for  intersections  and  termina- 
tions along  Garfield  Ave.,  Lundy  Ave.,  Maren- 
go Ave.,  Dakota  St.,  and  other  adjoining 
streets. 

City  Engineer  E.  M.  Capps  of  San  Diego, 
Cal.,  in  a  communication  to  the  City  Coun- 
cil, urged  the  installation  of  a  municipal  vitri- 
fied pipe  plant  at  an  estimated  cost  of  $15,000. 

Colorado. 

The  Board  of  Public  Works  of  Denver 
Colo.,  has  adopted  specifications  for  the  con- 


struction .of  subdistrict  lateral  sewers  and  ap- 
purtenances for  sanitary  drainage  in  Subdis- 
trict No.  6  of  East  Side  Sanitary  Sewer  Dis- 
trict No.  1.    The  estimated  cost  is  $4,864. 

Mayor  P.  J.  Hamble  of  Colorado  City, 
Colo.,  is  agitating  the  installation  of  storm 
sewers  and  street  paving. 

Connecticut. 

®The  Board  of  Contract  &  Supply  of  Hart- 
ford, Conn.,  has  awarded  the  contract  for  the 
building  of  a  sewer.  2.700  ft.  in  Scarborough 
St.,  and  2,200  ft.  in  Albany  Ave.,  to  the  Hart- 
ford Paving  &  Construction  Co.,  for  $17,850. 
Other  bidders  were  :  A.  Conti  &  Co.,  $19,406 ; 
O'Neil  Bros.  &  Nero,  $19,715;  Berardmo  Sil- 
vestri,  $20,533;  A.  Brvne  &  Co..  $21,270;  C. 
H.  Slocomb  &  Co.,  $21,398;  John  Manocchio. 
$22,181,  and  Pierson  Engineering  &  Construc- 
tion Co.,  $23,404. 

®The  Hartford  Paving  &  Construction  Co., 
703  Main  St.,  Hartford.  Conn.,  has  been 
awarded  the  contract  by  the  Board  of  Contract 
&  Supply  of  that  city  for  the  construction  of 
a  sewer  in  Albany  Ave.  and  Scarborough  St., 
for  $17,850.  There  is  to  be  2.000  ft.  in  Al- 
bany Ave.,  and  3,000  ft.  in  Scarborough.  Bids 
were  opened  Dec.  11. 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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District  of  Columbia. 

4*Bids  will  be  received  until  2  p.  m.,  Jan.  2, 
by  Board  Commissioners,  District  of  Co- 
lumbiaville,  Washington,  D.  C,  for  the  con- 
struction of  sewers  in  the  district  and  the  con- 
struction of  piling  and  timber  foundations 
for  outlet  trunk  sewers  in  the  Anacostia 
River. 

Florida. 

The  City  Council  of  Tampa,  Fla.,  has  em- 
ployed Twombly  &  Henney,  111  Broadway, 
New  York  City,  as  consulting  engineers  rela- 
tive to  the  proposed  installation  of  a  sewer 
system  of  the  Imhoff  design.  Bonds  will  be 
voted  upon  for  the  improvement. 

Georgia. 

The  City  Council  of  Dalton,  Ga.,  has  de- 
cided to  put  the  money  received  from  tap- 
ping the  sewers  into  a  fund  for  extensions. 
A  fee  of  $5  is  charge  for  tapping. 

The  Bond  Commission  and  Sewer  Commit- 
tee of  the  City  Council  of  Atlanta,  Ga.,  has 
recommended  to  that  body  the  use  of  the  in- 
tercepting sewer  money  for  the  purchase  of 
material  for  the  extension  of  the  trunk  sew- 
ers, eight  in  number,  to  the  city  limits  in- 
stead of  continuing  them  as  smaller  intercept- 
ing sewers.  Chief  Engineer  of  Construction 
R.  M.  Clayton  has  estimated  that  the  cost 
of  the  material  will  be  about  $100,000  more 
than  the  bond  monev.  The  total  cost  of  the 
work  will  be  from  $400,000  to  $500,000. 

Illinois. 

•{•Bids  will  be  received  until  Dec.  28  by 
Board  of  Local  Improvements,  Belleville,  111., 
for  the  construction  of  the  Irish  Pond  Sewer 
District. 

The  City  Council  of  Decatur,  111.,  has  ap- 
proved ordinances  providing  for  the  construc- 
tion of  storm  sewers  in  Wabash  Ave.  and 
Cerro  Gordo  St.,  and  for  a  sanitary  sewer 
in  Leafland  Ave.  and  in  the  alleys  between 
Church  and  Main  and  Water  Sts.,  both  north 
and  south  of  Leafland  Ave. 

The  City  Council  of  Robinson,  111.,  has 
passed  a  resolution  calling  an  election  to 
vote  on  the  issuing  of  $15,000  in  bonds.  Of 
this  amount  $10,000  is  to  be  used  for  the  erec- 
tion of  a  city  hall  and  the  remainder  for 
sewer  extensions. 

A  preliminary  survey  is  being  made  of  the 
streets  of  Peotone,  111.,  for  the  installation  of 
a  sewerage  system.  The  citizens  will  shortly 
be  asked  to  vote  upon  the  question.  C.  N. 
Roberts  of  Chicago  is  in  charge  of  the  work. 

Indiana. 

•{•Bids  will  be  received  until  7:30  p.  in.,  Jan. 
11.  by  Board  of  Public  Works,  Fort  Wayne, 
Ind.,  for  the  construction  of  the  following  im- 
provements :  A  sewer  in  and  along  the  alley 
between  Columbia  Ave.  and  Edgewater  Ave., 
from  the  brick  sewer  on  Morton  St.  to  the  al- 
ley east  of  Delta  Blvd.  and  in  the  alley  east 
of  Delta  Blvd.,  from  Columbia  Ave.  to  Edge- 
water  Ave. ;  a  sewer  in  and  along  the  alley 
between  Lake  Ave.  and  Tilden  Ave.,  from  a 
point  180  ft.  west  of  Walton  Ave.  to  the  alley 
east  of  Walton  Ave. 

®The  Board  of  Public  Works  of  Fort 
Wayne,  Ind.,  has  awarded  the  contract  for  the 
construction  of  two  local  sewers  to  the  Mocl- 
lering  Construction  Co. 

The  City  Council  of  Attica,  Ind.,  has  in- 
structed the  City  Civil  Engineer  to  make  es- 
timates of  the  cost  of  installing  a  sanitary 
sewer  system  in  the  southern  part  of  the  city. 

Bids  will  be  received  until  8  p.  m.,  Jan.  15, 
by  Hoard  of    I  rustics  of  the  town  of  Will- 

iamsport,  Warren  County,  Ind.,  Rufus  llaupt, 

President,  for  tin-  contracts  for  building  sew- 
ers Plans  and  specifications  arc  on  file  at 
the  office  of  ilt«-  town  clerk.  Official  advertise- 
ment will  DC  found  elsewhere  in  this  issue. 

Plans  and  specifications  for  the  construc- 
tion of  a  district  pewer  in  Kendallville.  Ind.. 
mi  hiding  territory  in  the  northeast  portion  of 
the  city,  have  been  completed  and  presented 
to  the  City  Council  for  examination  and  adop 
I  if  Ac  cording  to  the  plans  the  sewer  will 
be  laid  in  Sargent,  Railroad,  South,  East,  Dow 


ling,  Wood,  Oak  and  Summit  Sts.,  and  will 
cost  approximately  $15,000.  Plans  specify  10,- 
076  ft.  of  tile  pipe. 

Iowa. 

•{•Bids  will  be  received  until  Jan.  29,  it  is 
reported,  by  City  Council,  Fort  Dodge,  la., 
for  the  construction  of  a  sanitary  sewer  com- 
mencing at  Des  Moines  St.  and  running  west 
to  the  end  of  M.  St.,  West  Fort  Dodge,  thence 
west  to  Ave.  A.,  and  also  west  on  M.  St.  to 
Ave.  B. 

•{•Bids  will  be  received  until  7  :30  p.  m.,  Dec. 
28,  by  A.  S.  Gaylor,  City  Clerk,  Fort  xMadison, 
la.,  for  the  construction  of  an  8-in.  sanitary 
sewer  in  alley  between  Second  and  Third 
Sts.,  from  the  west  line  of  Locust  St.  west 
to  the  East  line  of  Spruce  St.,  approximately 
450  ft. 

®Rogers-Wood  Co.,  Council  Bluffs,  la.,  has 
been  awarded  the  contract  by  the  City  Council 
of  Chariton,  la.,  for  the  construction  of  a  12- 
in.  sewer  at  $.60  per  ft.  The  work  includes 
1,300  ft.  of  pipe  sewer,  one  manhole  3x3,  and 
one  18-in.  drop  hole.  Bids  were  opened  Dec. 
18. 

The  City  Council  of  Dubuque,  la.,  has 
adopted  a  resolution  providing  for  a  sanitary 
sewer  starting  in  Ashbury  St.,  running 
through  St.  Ambrose  St.,  Willow  St.,  Rose- 
dale  and  to  West  Locust  St.,  where  it  will 
connect  with  the  present  sanitary  sewer. 

The  City  Council  of  Sioux  City.  Ia.,  has 
instructed  City  Engineer  Keys  C.  Gaynor  to 
make  a  thorough  investigation  of  the  needs 
of  the  city  with  regard  to  storm  water  sew- 
ers and  to  make  a  complete  map  showing  the 
present  sewer  system  and  the  changes  neces- 
sary. 

The  City  Council  of  Sioux  City,  la.,  has 
been  petitioned  by  the  Johnson  Biscuit  Co. 
for  a  larger  sewer  to  take  care  of  surface  wa- 
ter at  5th  and  Wall  Sts. 

Consulting  Engineers  Bruce  &  Standevin, 
Bee  Bldg.,  Omaha,  Neb.,  have  been  retained 
by  the  Town  Council  of  Lamoni,  la.,  to  make 
the  preliminary  survey  for  a  sewer  system  and 
also  for  grades  of  streets  and  sidewalks. 

Kansas. 

The  City  Council  of  Lawrence,  Kans.,  has 
passed  resolutions  ordering  three  more  storm 
sewers  to  be  built  at  a  cost  of  $17,300.  The 
sewers  conclude  the  line  of  sewer  in  West 
Lawrence,  from  Lee  St.  to  Pinckney,  and  will 
be  built  in  the  spring. 

Maryland. 

Residents  of  Laurel,  Md.,  have  petitioned 
the  City  Council  to  call  a  special  election  to 
vote  upon  the  question  of  installing  a  sewer- 
age system. 

Minnesota. 

Engineers  Wolf  &  Graham  of  St.  Paul. 
Minn.,  are  making  a  survey  of  the  city  of 
Litchfield,  Minn.,  in  compliance  with  the 
action  of  the  City  Council  as  the  first  step 
in  establishing  a  sewer  system  in  Litchfield. 
Two  or  three  plans  for  the  construction  of 
the  system  will  be  submitted  as  soon  as  sur- 
veys have  been  completed. 

Bids  will  be  received  by  the  City  Council 
of  Stillwater,  Minn.,  during  the  latter  part 
of  January  for  the  construction  of  outlets  for 
the  South  and  North  hills  system  of  pro- 
posed sewers.  Plans  are  now  being  prepared 
by  City  Knginccr  L.  W.  Clarke  for  the  work. 

Mississippi. 
•{•Rids  will  be  received-  until  8  p.  in.,  Jan. 
12,  by  City  Clerk,  Vicksburg.  Miss.,  for  the 
laying  of  storm  sewers  on  Washington  St., 
from  Polk  to  National  Sts.,  thence  East  on 
National  St.  to  Stouts  Rayon  in  said  City  of 
Vicksburg,  Miss  ,  plans  and  specifications  now 
on  file  in  the  office  of  C.  K.  Twiss,  City  En- 
gineer.   J.  J.  Hayes  is  Mayor. 

Missouri. 

it  is  reported  that  Consulting  Engineers 

Rollins  &  Westover  of  Kansas  City,  Mo.,  have 
been  retained  as  engineers  for  the  proposed 
construction   of   a   sewerage   system   in  Eav 

etle,  Mo 


(SThe  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  awarded  the  contract  for  the 
construction  of  sewers  in  Lindenwood  sewer 
district  No.  1  under  Letting  No.  10393,  to 
John  F.  McMahon,  Wainwright  Bldg.,  St. 
Louis,  at  $19,820.  The  work  includes  the  fol- 
lowing materials:  1,350  ft.  of  24-in.  inside 
diameter  pipe  sewer,  834  ft.  of  21-in.  inside 
diameter  pipe  sewer,  2,736  ft.  of  18-in.  inside 
diameter  pipe  sewer,  1,442  ft.  of  15-in.  inside 
diameter  pipe  sewer,  5,185  ft.  of  12-in.  inside 
diameter  pipe  sewer,  415  ft.  of  6-in.  inside 
diameter  pipe  sewer.  With  sewer  inlets,  catch 
basins,  manholes  and  appurtenances.  Bids 
were  opened  Dec.  15. 

©Following  contracts  have  been  let  by  the 
Board  of  Public  Works  of  Kansas  City,  Mo., 
for  the  construction  of  vitrified  clay  pipe  sew- 
ers :  Stone  sewer,  39th  to  43rd,  Central  to 
Warwick  Blvd.,  T.  M.  Tierson,  $5,377 ;  sani- 
tary sewer,  Lindell  to  60th,  Belleview  to  Cen- 
tral, Williams  &  Sample,  $11,376;  sanitary 
sewer,  Brookside  Blvd.,  59th  to  62nd,  Wil- 
liams &  Sample,  $5,324. 

The  City  council  of  Mound  City,  Mo.,  at 
a  recent  meeting  voted  that  the  question  of 
bonding  the  town  in  the  sum  of  $7,000  to  $8,- 
000  for  a  sanitary  sewer  system  be  submit- 
ted to  the  people  in  a  special  election  to  be 
called  as  soon  as  possible. 

Nebraska. 

©Following  bids  were  received  by  the  city 
City  Council  of  Hastings,  Nebr.,  for  sewer 
work  in  Districts  Nos.  61,  62,  63  and  65,  the 
contracts  being  awarded  E.  R.  Bing  of  Hast- 
ings: Van  Every,  Hastings,  $859,  $548,  $699 
and  $1,864;  E.  R.  Bing,  $729,  $479,  $599  and 
$1,729;  Meeker,  Dobson  &  Mehafey  of  Lin- 
coln, $775,  $495,  $618  and  $1,820. 

®The  City  Council  of  Falls  City,  Nebr.,  has 
let  the  contract  for  making  sewerage  and  wa- 
ter extensions  to  P.  A.  Johnson  of  Kansas 
City,  Kans.,  for  approximately  $26,000.  The 
work  is  to  be  completed  within  five  months 
from  Jan.  1,  1912. 

New  Mexico. 

Bids  were  received  by  the  City  Council  of 
Las  Cruces,  N.  Mex.,  on  Dec.  15  for  the  in- 
stallation of  a  sewerage  system  and  water- 
works system:  Fred  Dieter,  $65,000;  F.  R 
Stone,  $56,437.55;  Bash  &  Gray,  $54,953;  D. 
B.  Gordon,  $65,262;  G.  Jaeger  (American 
Light  &  Water  Co.),  $61,654;  Mavfield  Shaw 
Cons.  Co.,  $57,692.  E.  M.  Eby,  $61,654;  J.  C. 
Huff,  $77,537;  Peter  O'Brien  Cons.  Co.,  $67.- 
142.75;  M.  F.  Dicus,  $63,427;  W.  F.  Plummer 
Co.,  $56,387.85:  W.  Jennings  &  Woods,  $73.- 
304.82 ;  Hamilton  Bros.  Cons.  Co.,  $60,127 ;  W. 
E.  Anderson,  $60,463.61;  Central  Cons.  Co., 
$60,245.15;  W.  W.  Cook  &  Son,  $56,921.75. 

New  Jersey. 

Action  was  recently  taken  at  a  joint  meet- 
ing representing  Bloomfield.  Belleville  and 
Nutley  to  prevent  the  establishment  of  the 
proposed  sewerage  plant  of  the  Imhoff  system 
within  Bloomfield  and  Belleville.  The  con- 
ference voted  for  the  appointment  of  a  joint 
committee  on  which  the  representatives  from 
each  town  shall  consist  of  the  Mayor,  three 
Councilmen,  president  of  the  Board  of  Health 
and  two  members  of  that  body. 

Ohio. 

•{■Bids  will  be  received  until  Jan.  15.  it  is 
reported,  by  City  Council,  New  Philadelphia, 
< ).,  for  the  construction  of  11.8  miles  of  san- 
itary sewers  and  3  miles  of  storm  water 
sewers.  The  cost  of  the  work  is  estimated 
at  about  $110,000. 

•{•Rids  will  be  received  until  noon,  Dec.  28, 
bv  C.  V.  Bcatty,  Director  of  Public  Service, 
East  Liverpool.  O.,  for  constructing  sanitary 
sewers  in  the  Fourth  Ward.  Plans  and 
specifications  are  on  tile  at  the  office  of  the 

Engineer    of    the    Department    of  Public 

Service. 

•{•Bids  will  be  received  until  noon,  Ian  ■">. 
bv  Director  of  Public  Service,  Cincinnati,  O., 
for  the  Construction  of  main  and  lateral  sew- 
ers and  drains  with  their  appurtenances  in 
ravine  and  right  of  way  east  of  Woodburn 
Ave.,   from    Lexington    Ave   to    Bloody  Run 


•I«  indicates  work  now  open  for  bids.    It  indicates  a  contract  let  recently. 
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about  330  ft.  north  of  Williams  Ave.  Plans 
and  specifications  are  on  file  with  the  Chief 
Engineer  of  the  Department  of  Public  Serv- 
ice.   T.  J.  Wenner  is  Clerk. 

•|»Bids  will  be  received  until  noon,  Dec.  28, 
by  Director  of  Public  Service,  Cincinnati, 
O.,  for  the  construction  of  main  and  lateral 
sewers  and  drains  with  their  appurtenances 
in  Irwin  St..  from  McGregor  Ave.  to  the 
southern  terminus  and  rights  of  way  south 
of  McGregor  Ave.  and  east  of  the  Reading 
Road.  Plans  and  specifications  are  on  file 
with  the  Chief  Engineer  of  the  Department. 

®The  Board  of  Public  Service  of  Lorain, 
O..  has  awarded  the  contracts  for  the  con- 
struction of  sewers  in  W.  21st  Ct.  and  Clinton 
St.  to  C.  D.  Nicold,  1129  W.  Erie  Ave.,  Lorain, 
at  $1,107,  and  M.  J.  Burk,  124  W.  21st  St., 
Lorain,  at  $2,489.    Bids  were  opened  Dec.  21. 

Oklahoma. 

®The  City  Commissioners  of  Oklahoma 
Citv,  Okla.,  have  let  a  contract  to  J.  A. 
McMahan  &  S.  P.  Bennett,  for  the  construc- 
tion of  an  electrolytic  sewer  disposal  plant, 
to  be  built  at  Ash  St.  and  Western  Ave.,  near 
the  river,  at  a  cost  of  $16,582,  exclusive  of 
the  land.  The  machinery,  to  cost  $28,873,  will 
be  furnished  by  J.  A.  McMahan,  and  the 
building,  to  cost  $17,709,  will  be  constructed 
by  S.  P.  Bennett. 

Plans  are  being  made  by  the  city  officials 
of  Tulsa,  Okla.,  to  do  some  extensive  im- 
provement work  in  West  Tulsa.  This  pro- 
posed work  includes  more  street  grading  and 
extensions  of  the  water  and  sewer  system 
over  the  river. 

Pennsylvania. 

®Henry  Bolar  of  McKeesport,  Pa.,  has  been 
awarded  the  contract  by  C.  E.  Soles,  City 
Controller,  McKeesport,  for  the  following 
sewer  work,  for  which  bids  were  opened  Nov. 
27 :  An  8-in.  terra  cotta  sewer  on  .Franklin 
Ave.,  from  Robinson  St.  to  Fayette  St.,  and 
on  Fayette  St.,  from  Franklin  St.  to  Fawcett 
St.;  a  15-in.  terra  cotta  sewer  on  Archer  St., 
from  Havilla  St.  to  Wayne  St.,  and  Wayne 


St.,  from  Archer  St.  to  West  Sixth  Ave. ;  an 
8-in.  terra  cotta  sewer  in  Fawcett  St.,  from 
Fifth  Ave.  to  Robinson  St.  The  contract 
price  is  $5,142. 

The  Board  of  Public  Works  of  Altoona, 
Pa.,  will  in  the  near  future  award  contracts 
for  the  construction  of  the  sewers  that  have 
been  authorized  by  Councils  in  the  Fifth 
ward,  one  located  in  18th  alley  and  the  other 
in  10th  St.  The  work  will  cost  about  $4,500. 
Franz  Engstrom  is  City  Engineer. 

Tennessee. 
•{•Bids  will  be  received  until  7  p.  m.,  Feb. 
1,  by  City  Council,  Johnson  City,  Term.,  for 
the  construction  of  bridges,  sewers,  storm 
water  drains,  concrete  curb  and  gutters  and 
street  paving  in  District  No  9.  Approximate 
quantities  are  600  cu.  yds.  excavation,  5,9on 
sq.  yds.  street  paving,  '290  lin.  ft.  curb  and 
gutter,  1,350  lin.  ft.  6  in.  sewer  connections, 
140  lin.  ft.  12  in.  T.  C.  drains,  2  catch  basins, 
100  cu.  yds.  reinforced  concrete  to  cover 
creek  28  ft.  wide.  W.  R.  Powder  is  City 
Recorder. 

No  bids  have  been  received  by  the  Board 
of  Public  Works  of  Nashville,  Tenn.,  for 
the  construction  of  a  sewer  running  from  a 
point  in  Pearl  St.  to  11th  Ave.,  to  a  point 
in  16th  Ave.  The  sewer  is  to  be  more  than 
half  a  mile  long,  and  is  from  TO  to  18  ins.  in 
diameter.    The  letting  has  been  postponed. 

Texas. 

City  Engineer  Stephen  Turner  of  Waco, 
Tex.,  has  submitted  a  report  to  the  City 
Council  of  proposed  sewer  extensions  in  the 
city  during  the  coming  year. 

Virginia. 

The  City  Council  of  Lynchburg,  Va.,  has 
authorized  the  issuance  of  bonds  to  the 
amount  of  $550,000  for  the  construction  of 
sewer  systems  and  improving  streets. 

Washington. 

®The  City  Council  of  Davenport.  Wash., 
has  awarded  the   contract   for  the  installa- 


tion of  a  system  of  trunk  sewers  to  James 
C.  Broad  of  Spokane,  Wash.,  for  $6,800. 
Work  will  he  started  in  the  early  spring. 

®D.  T.  Daniels  of  North  Yakima,  Wash., 
has  been  awarded  the  contract  by  the  City 
Council  of  that  city  for  the  construction  of 
main  storm  sewer  for  $43,021.  Other  bidders 
were:  Robinson  &  Foster,  Spokane,  $37,432, 
and  the  International  Contract  Co.,  of  Seattle, 
$42,556. 

®McKinnie  &  Nevens,  Puyallup,  Wash- 
have  been  awarded  the  contract  by  the  City 
Council  of  Toppenish,  Wash.,  for  the  con 
struction  of  a  sewer  system  including  18,550 
ft.  of  trunk  sewers  from  8  to  16  ins.  in  diam- 
eter, for  $32,000.    Bids  were  opened  Dec.  18. 

Mayor-elect  J.  Herdlich  of  Hillyard,  Wash., 
has  asked  Mayor  Hindley  of  Spokane,  Wash., 
to  allow  Hillyard  to  connect  with  the  Fourth 
Ward  trunk  sewer  No.  10,  now  being  put  in 
by  Spokane  at  a  cost  of  $500,000. 

City  Engineer  A.  R.  Dimock  of  Seattle. 
Wash.,  has  completed  plans  and  specifications 
for  the  chimney  for  Refuse  Destructor  No. 
2  and  bids  will  be  called  at  once.  The  struc- 
ture will  be  138  ft.  high,  9  ft.  6  ins.  in  diam- 
eter, of  concrete  construction  lined  with  tire 
brick  and  mounted  on  a  9-ft.  8-in.  reinforced 
concrete  base. 

Frank  Misko,  Globe,  Bldg.,  Seattle,  Wash., 
submitted  the  lowest  bid  to  the  City  Council 
of  Edmonds,  Wash.,  for  the  construction  (if 
a  sewer  system  in  Edmonds. 

Wisconsin. 

Engineer  C.  F.  Leins  has  submitted  revised 
plans  to  the  City  Council  of  Hartford,  Wis., 
for  the  proposed  sewerage  system  for  Hart- 
ford. It  is  estimated  the  system  will  cost 
$35,000. 

Canada. 

Preparations  are  being  made  in  the  Civic 
Board  of  Works  Department,  Vancouver,  B. 
C,  it  is  understood,  for  the  acquisition  of  a 
right  of  way  up  China  Creek  from  False 
Creek  to  15th  Ave.,  where  the  proposed  new- 
China  Creek  sewer  will  enter  the  city. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


California. 

•{•Bids  will  be  received  between  2  and  3  p. 
m.,  Jan.  3,  by  Board  of  Public  Works,  San 
Francisco,  Calif.,  for  general  construction  of 
a  Class  "A"  building  to  be  located  in  Fort 
Mason  Military  reservation  for  the  Auxiliary 
Water  Supply  system  for  fire  protection. 

•{•Bids  will  be  received  between  2  and  3  p. 
m.,  Jan.  3,  by  Board  of  Public  Works,  San 
Francisco,  Calif.,  for  furnishing  and  installing 
mechanical  equipment  in  a  Class  "A"  building 
to  be  located  in  Fort  Mason  Military  Reserva- 
tion for  the  Auxiliary  Water  Supply  system  of 
Fire  Protection. 

•{•Bids  will  be  received  between  2  and  3  p. 
m..  Jan.  3.  by  Board  of  Fire  Commissioners, 
San  Francisco,  Calif.,  for  the  structural  steel 
and  iron  work  of  Class  "A"  building  to  be 
located  in  Fort  Mason  Military  Reservation 
for  the  Auxiliary  Water  supply  system  for 
fire  protection. 

•{•Bids  will  be  received  between  2  and  3 
p.  m.,  Dec.  28,  by  Board  of  Public  Works, 
San  Francisco,  Calif.,  for  furnishing  motor 
driven  hook  and  ladder  truck.  Specifications 
to  be  had  at  office  of  Fire  Commissioners,  64 
Eddy  St. 

•{•Bids  will  be  received  until  3  p.  m.,  Jan. 
29,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington.  D. 
C,  for  the  construction,  including  plumbing 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  and  lighting  fixtures  of  a  2-story 
and  basement  building  of  approximately  6,565 
sq.  ft.  ground  area,  stucco  faced  with  stone 
and  terra  cotta  trimming  and  fireproof  con- 
structing, except  the  roof  for  the  U.  S.  Post 


office  at  Santa  Barbara,  Cal.,  in  accordance 
with  drawings  and  specifications. 

Plans  are  being  prepared  by  E.  T.  James, 
City  Engineer,  Santa  Monica,  for  a  rein- 
forced concrete  pier  to  be  erected  at  Hunt- 
ington. A  $75,000  bond  issue  has  been  voted 
for  this  pier. 

District  of  Columbia. 

•{•Bids  will  be  received  until  noon,  Jan.  8, 
by  Lt.  Col.  W.  C.  Langfitt,  U.  S.  Engineer, 
920  17th  St.,  N.  W.,  Washington,  D.  C,  for 
dredging  in  Anacostia  River,  D.  C.  The  chan- 
nel to  be  dredged  is  from  Giesboro  Point,  at 
its  mouth,  to  Poplar  Point,  about  W-i  miles 
thereabove,  and  is  between  the  deep  water 
and  a  line  parallel  to  and  120  ft.  outside  the 
riprap  sea  wall.  The  channel  is  to  be  dredged 
to  a  depth  of  15  ft.  below  mean  low  water. 
This  channel  is  about  ]Vz  miles  long,  from 
200  to  400  ft.  wide,  and  will  average  about 
290  ft.  wide.  The  depth  of  cutting  is  from  1 
to  15  ft.,  and  will  average  about  ISV2  ft.  The 
excavation  will  amount  to  about  900,001)  cu. 
yds.    The  material  is  believed  to  be  mud. 

•{•Bids  will  be  received  until  11  :30  a.  m., 
Dec.  29,  by  Capt.  R.  J.  Burt,  Signal  Corps,  U. 
S.  Army,  Disbursing  officer,  for  furnishing 
two  reserve  wireless  telegraph  sending  sets 
without  storage  batteries  and  inspectors' 
pocket  kits. 

•{•Bids  will  be  received  until  Dec.  29,  by  J.  A. 
Holmes,  Purchasing  Agent,  Post  Office  De- 
partment, Washington,  D.  C,  for  furnishing 
425  wire-bound  boxes. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec. 
28,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  malleable  iron 


castings  for  miscellaneous  railroad  cars. 

•{•Hids  will  be  received  until  2:30  p.  m.,  Jan. 
10,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer  Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  for  furnishing  under  Canal  Circu- 
lar, 668  B.,  creosoted  and  untreated  piles. 

•{•Bids  will  be  received  until  2  p.  m..  Dec. 
29,  by  Board  of  District  Commissioners,  Wash- 
ington, D.  C,  for  alterations  and  cell  work  at 
police  precinct  stations  Nos.  1,  4,  6  and  8, 
Washington,  D.  C. 

Florida. 

•{•Bids  will  be  received  until  noon,  Jan.  19, 
by  Capt.  J.  R.  Slattery,  \J.  S.  Engineer,  Jack- 
sonville, Fla.,  for  the  removing  of  the  dredge- 
Hester  in  channel  from  Clearwater  Harbor  to 
Tampa  Bay. 

•{•Bids  will  be  received  until  noon,  Jan.  8, 
by  F.  P.  Fleming,  Law  Exchange  Bldg.,  Jack- 
sonville, Fla.,  for  the  construction  of  building 
of  Agriculture  and  building  for  University 
Commons  on  the  grounds,  Gainesville,  Fla. 

•{•Bids  will  be  received  until  noon,  Jan.  2, 
by  Board  of  De  Sota  County  Commissioners, 
Arcadia,  Fla.,  for  the  construction  of  a  county 
courthouse  building  at  that  city.  All  bids  must 
be  addressed  to  H.  E.  Carlton,  County  Clerk. 
Bonfoey  &  Elliot  are  Architects. 

Georgia. 

•{•Bids  will  be  received  until  noon,  Jan.  16, 
by  Board  of  Trustees  of  Confederate  Soldiers' 
Home,  H.  W.  Bell,  President,  for  the  erection 
of  a  brick  veneer  hospital  building  at  the  Con- 
federate Soldiers'  Home,  Atlanta,  Ga.  Plans 
and  specifications  may  be  obtained  of  Dr. 
Amos  Fox,  Room  210,  Temple  Court  Bldg.. 
Atlanta,  Ga. 

Bids  will  be  received  until  Jan.  22  (exten- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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sion  of  time  from  Dec.  20)  by  city  of  Wash- 
ington, Ga.,  for  the  construction  of  an  elec- 
tric light  plant. 

Iowa. 

•J*Bids  will  be  received  until  3  p.  m.,  Jan. 
9,  by  J.  J.  C.  Bower,  Town  Clerk,  Corydon, 
la.,  for  improvements  to  electric  light  plant, 
alternate  oil  engine  and  steam  proposition. 
Iowa  Engineering  Co.,  Clinton,  la.,  are  En- 
gineers. 

Kansas. 

•J«Bids  will  be  received  until  noon,  Jan.  17, 
by  Maj.  G.  G.  Bailey,  Constructing  Quarter- 
master, Fort  Leavenworth,  Kan.,  the  construc- 
tion of  a  hangar  for  signal  corps. 

•J*Bids  will  be  received  until  10  a.  m.,  Jan. 
22,  by  R.  V.  LaDow,  Supt.  of  Prisons,  De- 
partment of  Justice,  Washington,  D.  C.j  for 
material  to  be  furnished  for  four  upper  tiers 
of  cells  for  the  main  east  cell  wing,  U.  S.  Pen- 
intentiary,  Leavenworth,  Kan. 

Louisiana. 

•f«Bids  will  be  received  until  10  a.  m.,  Jan. 
2,  by  D.  C.  Strickler,  Supt.  School  Board,  Vi- 
dalia.  La.,  for  the  erection  of  a  brick  school 
building  at  Vidalia  in  accordance  with  plans 
and  specifications  on  file  with  the  Superintend- 
ent and  Stevens  and  Nelson,  110  Hennen 
Bldg.,  New  Orleans,  La.,  Architects. 

Maine. 

•f*Bids  will  be  received  until  noon,  Jan.  15, 
by  Lieut.  Col.  W.  E.  Craighill,  U.  S.  En- 
gineer, 537  Congress  St.,  Portland,  Me.,  for 
the  construction  of  breakwater  near  Bar  Har- 
bor, Me. 

•|*Bids  will  be  received  until  noon,  Jan.  15, 
by  Lt.  Col.  W.  E.  Craighill,  U.  S.  Engineer. 
537  Congress  St.,  Portland,  Me.,  for  construc- 
tion of  breakwater  near  Bar  Harbor,  Me 
This  breakwater  extends  from  Round  Porcu- 
pine Island,  across  Porcupine  Dry  Ledge  to- 
wards Mount  Desert  Island,  and  is  about  one 
mile  from  Bar  Harbor,  Me.  The  work  to  be 
done  under  this  contract  consists  in  furnish- 
ing, delivering  and  placing  in  postion  rough 
stone  to  extend  the  breakwater  toward  Mount 
Desert  Island,  and  to  restore  to  full  section 
the  part  already  constructed.  As  already  built 
the  breakwater  extends  from  Round  Porcu- 
pine Island  to  Porcupine  Dry  Ledge  895  ft., 
across  Porcupine  Dry  Ledge  195  ft.,  and  west- 
erly from  Porcupine  Dry  Ledge  899  ft.  There 
remains  to  be  built  to  complete  the  break- 
water as  proposed  521  ft.,  which  will  make 
the  end  of  the  structure  about  GOO  ft.  from 
the  low  water  line  of  Mount  Desert  Island. 
The  quantity  of  stone  required  to  extend  the 
breakwater  is  estimated  to  be  146,000  tons, 
and  for  retopping  the  present  structure,  9,000 
tons.  The  stone  must  be  hard  and  durable 
under  exposure  to  sea  water  and  of  a  quality 
satisfactory  to  the  contracting  officer.  It  must 
weigh  a  least  160  lbs.  to  the  cubic  foot.  Gran- 
ite is  preferred.  Pieces  may  be  rough  in 
shape,  but  no  piece  shall  have  its  smallest 
dimension  less  than  one-fourth  its  greatest. 
The  breakwater  is  of  rubble  mound  construc- 
tion, and  the  extension  is  to  be  of  the  same 
type,  and  both  the  extension  and  the  part  al- 
ready constructed  must  be  built  to  full  section. 
The  width  on  top  will  be  20  ft.,  and  the  side 
slopes  will  he  one  vertical  on  one  horizontal. 
The  top  is  to  be  about  at  the  level  of  mean 
high  water. 

Massachusetts. 

•{•Bids  will  be  received  until  noon.  Jan.  11, 
by  Col.  Frederic  V.  Abbot,  U.  S.  Engineer, 
25  Pemberton  Sq.,  Boston.  Mass.,  for  rock 
excavation  in  Gloucester  Harbor,  Mass.,  as 
noted  in  our  last  issue.  This  work  calls  for 
the  removal  of  about  2,183  cu.  yds.  of  mate- 
rial, believed  to  be  granite.  The  amount  of 
money  available  for  payment  of  contractors' 
estimates  is  about  $21,000. 

'•'Mi-  l-astern  Dredging  Co,  217  Atlantic 
Ave,  Hoston,  Mass,  has  been  awarded  the 
contract  at  $H.70  per  cu.  yd.,  for  rock  exca- 
vation  in   the   Weymouth   Fore  River.  The 


work  calls  for  the  removal  of  ledge  of  slate 
rock,  the  approximate  quantity  being  3,414  cu. 
yds.  Bids  were  opened  Nov.  20  by  Coi.  Fred- 
eric V.  Abbot,  U.  S.  Engineer,  Boston,  Mass. 

Michigan. 

•J*Bids  will  be  received  until  2  p.  m.,  Jan. 
22,  by  Commissioner  of  Indian  Affairs,  De- 
partment of  Interior,  Washington,  D.  C,  for 
furnishing  materials  and  labor  for  the  erec- 
tion of  a  brick  dormitory  and  lavatory  addi- 
tions to  two  brick  dormitories  at  the  Mount 
Pleasant  Indian  School,  Mich. 

Minnesota. 

Preliminary  surveys  are  to  be  made  to  es- 
tablish the  feasibility  of  a  hydro-electric  de- 
velopment on  the  St.  Louis  River,  near  Biwa- 
bik,  Minn.  D.  A.  Reed,  Duluth,  Minn.,  is  in- 
terested. 

New  York. 

•J»Bids  will  be  received  until  1 :30  p.  m., 
Jan.  2,  by  Depot  Quartermaster,  U.  S.  Army, 
New  York  City,  for  furnishing  under  Sched- 
ule No.  268,  quartermaster's  supplies. 

•J«Bids  will  be  received  until  11  a.  m.,  Jan. 
13,  by  W.  M.  Smith,  Acting  Chief  of  Bureau 
of  Yards  &  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  the  extension  of  under- 
ground compressed  air  mains  at  the  navy  yard 
New  York  City. 

®James  H.  Dawes,  Philadelphia,  Pa.,  has 
been  awarded  the  contract  at  $179,768,  by  the 
State  Superintendent  of  Public  Works  for 
Barge  Canal  Contract  H,  providing  for  the 
improvement  of  the  Cayuga  inlet  of  the  Cayu- 
ga and  Seneca  Canal. 

Bids  as  follows  were  received  Dec.  15  by 
Col.  W.  M.  Black,  U.  S.  Engineers,  New 
York,  for  dredging  and  rock  removal  in 
Westchester  Creek,  N.  Y. :  (1)  for  all  mate- 
rial, except  broken  rock  and  boulders  V-i  cu. 
yd.  in  size  or  larger,  and  ledge  rock,  per  cu. 
yd.,  scow  measurement;  (2)  for  ledge  rock 
and  broken  rock  and  boulders  exceeding  2 
cu.  yds.  in  size,  per  cu.  yd.,  ledge  rock  to  be 
measured  in  place,  and  broken  rock  and  boul- 
ders to  be  solid  measurement;  (3)  for  broken 
rock  and  boulders  Vz  cu.  yd.  up  to  2  cu.  yds. 
in  size,  per  cu.  yd.,  solid  measurement.  John 
A.  Seely,  30  Church  St.,  New  York  City,  (1) 
33  cts. ;  (2)  $10;  (3)  $9.50.  Maritime  Dredg- 
ing Co.,  78  Broad  St.,  New  York  City,  (1) 
28.8  cts.;  (2)  $8.75;  (3)  $8. 

Oregon. 

•J*Bids  will  be  received  until  noon,  Feb.  29, 
by  Maj.  J.  J.  Morrow,  U.  S.  Engineer,  902 
Couch  Bldg.,  Portland,  Ore.,  for  the  construc- 
tion of  a  sea  going  suction  dredge.  Col.  P.  S. 
Michie. 

Pennsylvania. 

•J»Bids  will  be  received  until  11  a.  m.,  Dec. 
28,  by  Lieut.  Col.  Cyrus  S.  Radford,  Assistant 
Quartermaster,  Depot  of  Supplies,  1100  South 
Broad  St.,  Philadelphia,  Pa.,  for  furnishing 
the  Marine  Corps  with  copper  boilers. 

•J«l!ids  will  be  received  until  10  a.  m.,  Jan. 
12,  bv  Commanding  Officer,  Frankford,  Arsen- 
al, Philadelphia,  Pa.,  for  furnishing  1,000,000 
revolver  ball  cartridges,  caliber  .38. 

•{•Bids  will  be  received  until  Dec.  28.  by 
Commanding  Officer,  Frankford  Arsenal, 
Philadelphia,  Pa.,  for  furnishing  111  steel  cast- 
ings for  cradle,  clamp  handles,  sleeve,  hood, 
shall,  bracket,  worm  bracket  and  shutter. 

•J*l'ids  will  be  received  until  noon.  Jan.  20, 
by  Maj.  Herbert  Dcakyne,  U.  S.  Engineer,  815 
Wilhcrspoon  lildg,  Philadelphia,  Pa.,  for  the 
construction  of  four  dikes  in  Delaware  River 
below  Philadelphia,  Pa. 

®The  High  Grade  nil  Refining  Co.  has 
placed  contracts  with  V.  Q.  Hickman  of  Pitts- 
luirgh  for  25  miles  of  pipe  fur  lines,  leading 
In  the  new  refinery  al  Pruin.  Pa.  Peter  Gciblc 
of  Carbon  <  "enter  is  interested. 

South  Dakota. 

Capitalists  of  Rapid  City,  S  Dak.,  have  or- 
ganized the  Pan  \merican  Co.,  which  pro- 
puses  to  i  leal  H0.000  .H  ies  nf  land  in  the  high- 


lands of  Panama  near  Boquete  for  the  culti- 
vation of  coffee.  George  E.  Flavin  has  re- 
signed his  position  as  Treasurer  of  Penning- 
ton County,  Rapid  City,  S.  Dak.,  to  become 
General  Manager  of  the  company. 

Texas. 

•{•Bids  will  be  received  until  Jan.  10,  by 
Tioga  Oil  &  Gas  Co.,  Box  442,  Fort  Worth, 
Texas,  for  an  oil  well  to  be  drilled  on  the 
company's  lands  at  Tioga,  Grayson  County, 

Texas. 

•{•Bids  will  be  received  until  Jan.  5,  by  Board 
of  Prison  Commissioners,  B.  E.  Cabell,  Chair- 
man, Huntsville,  Texas,  for  electrical  ma- 
chinery  for  shops   and  power  plant  at  the 

place. 

Vermont. 

®E.  C.  Sickles,  844  North  Carey  St,  Balti- 
more, Md,  has  been  awarded  the  contract  at 
$55,500  for  constructing  a  rubble  mound  in 
front  of  breakwater  in  the  harbor  at  Burling- 
ton Vt.  Bids  on  this  work  were  opened  Nov. 
6  by  Col.  W.  M.  Black,  U.  S.  Engineers.  The 
work  to  be  done  consists  in  the  construction 
of  a  rubble  mound  for  the  protection  of  the 
lake  face  of  the  substructure  cribs  of  the 
breakwater.  The  southerly  end  of  the  mound 
is  situated  about  950  ft.  north  of  the  south- 
ern end  of  the  breakwater,  and  extends  along 
the  face  of  the  breakwater  in  a  northerly  di- 
rection about  1,165  ft. 

Washington. 

•{•Bids  will  be  received  until  11  a.  m,  Jan.  2, 
by  Lieut.  Donald  D.  Hay,  Quartermaster,  U. 
S.  Army,  Fort  George  Wright,  Wash,  for 
completing  the  installation  of  a  plumbing  sys- 
tem in  the  annex  to  hospital  building  No.  32 
at  Fort  George  Wright,  Wash. 

•{•Bids  will  be  received  until  noon,  Jan.  11. 
by  Maj.  J.  B.  Cavanaugh,  U.  S.  Engineers, 
602  Burke  Bldg,  Seattle,  Wash,  for  dredg- 
ing, as  noted  in  our  last  issue.  The  work  to 
be  done  consists  of  excavating  a  channel  from 
the  head  of  Whatcom  Creek  waterway,  Bell- 
ingham,  Wash,  to  deep  water  in  Bellingham 
Bay.  Beginning  at  the  head  of  the  waterway, 
the  new  channel  will  have  a  depth  of  18  ft. 
at  mean  low  water  for  a  distance  of  about 
1,300  ft,  and  a  depth  of  26  ft.  at  mean  lower 
low  water  for  the  remaining  distance  of  about 
3,800  ft.  The  new  channel  will  have  a  bot- 
tom width  of  363  ft,  with  side  \ slopes  not 
greater  than  one  (1)  vertical  to  two  (2)  hor- 
izontal. 

The  Municipal  Commisison  of  Tacoma, 
Wash,  has  directed  W.  R.  Raleigh,  City  En- 
gineer, to  submit  complete  detailed  floor  plans 
of  the  first  three  stories  of  the  proposed  six 
or  seven-story  municipal  dock.  Under  the 
preliminary  estimate  furnished  by  the  City 
Engineer,  the  cost  of  the  first  three  stories 
of  the  steel  or  reinforced  concrete  dock  build- 
ing will  be  about  $170,000.  The  final  cost  of 
a  six  or  scven-storv  structure,  probably 
would  be  $400,000.  The  Commission  also 
decided  to  begin  work  at  once  on  the  founda- 
tion work  and  dredging.  This  will  cost  about 
$22,000. 

Wisconsin. 

®Foley  Bros,  St.  Paul,  Minn,  have  been 
awarded  the  contract  for  constructing  a  600 
ft.  extension  of  the  Minneapolis.  St.  Paul  & 
Salt  Ste.  Marie  R.  R.  ore  dock  on  St.  Louis 
I  lav  at  Superior.  The  extension  will  cost 
about  $225,000  and  the  work  will  require  4,000 
M.  ft.  B.  M.  of  timber.  Sub-contracts  for  the 
work  were  let  to  Peppard  &  Fulton.  Minne- 
apolis, Minn,  and  to  Whitney  Pros,  Superior. 
Wis,  the  latter  linn  securing  about  $10,000 
worth  of  pile  driving. 

Canada. 

•J«Mids  will  he  received  until  li  p.  in,  Ian 
20,  by  II.  T.  W.  Forster.  Secy,  Building  Coin 
mittee.  Medicine  Hat,  Aha,  for  the  construc- 
tion of  a  brick  and  stone  church  building  at 
Medicine  Hal.  Plans  and  specifications  are 
on  tile  with  W.  T.  Williams,  Architect  or  Sec- 
retary. 


•I-  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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SEWERS. 

Notice  is  hereby  given  to  contractors 
that  the  Board  of  Trustees  of  the  Town 
of  Williamsport,  Warren  County,  Indiana, 
will  on  the  15th  day  of  January,  1912,  at 
the  hour  of  S  o'clock  p.  m.,  at  the  office 
of  the  Town  Clerk  in  said  town,  let  con- 
tracts for  the  building  of  sewers  in  said 
town.  The  work  to  be  let  is  as  follows: 
3,845  cubic  yards  of  excavation. 
1,579  lineal  feet  of  4-in.  sewer  pipe,  house 

connections. 
4,914  lineal  feet  of  8-in.  sewer  pipe. 
60  lineal  feet  of  10-in.  sewer  pipe. 

500  lineal  feet  of  12-in.  sewer  pipe. 

200  lineal  feet  of  lS-in.  sewer  pipe. 
40  lineal  feet  of  24-in.  sewer  pipe. 

7  manholes. 

8  lamp  holes. 

S  catch  basins. 
Plans  and  specifications  for  said  work 
may  be  seen  at  the  office  of  the  Town 
Clerk  of  said  town. 

RUFUS  HAUPT, 
President  of  Board  of  Trustees. 


REINFORCED  CONCRETE 
BRIDGES. 

Sealed  bids  will  be  received  by  the 
Board  of  Supervisors  of  Emmet  County, 
Iowa,  until  12  o'clock  noon,  Jan.  23,  1912, 
for  the  erection  of  several  reinforced  con- 
crete bridges  according  to  list  and  speci- 
fications on  file  in  the  Auditor's  office  at 
Estherville,  Iowa.  Bridges  include  one 
8-ft.,  three  10-ft.,  three  12-ft.,  one  16-ft., 
one  lS-ft.  and  two  20-ft.  spans.  The  spec- 
ifications contemplate  bidders  visiting  the 
different  bridge  sites  and  furnishing  com- 
plete plans  for  each  bridge,  conforming 
with  the  general  specifications  on  file  in 
the  Auditor's  office.  A  certified  check  for 
10  per  cent  of  bid  shall  accompany  each 
bid.  The  Board  reserves  the  right  to  re- 
ject any  and  all  bids. 

W.  H.  GIBBS, 
Chairman  Board  of  Supervisors. 
CHAS.  A.  ROOT, 

County  Auditor. 


DEPARTMENT  OF  THE  INTERIOR 
of  Porto  Rico,  Bureau  of  Public  Works, 
Office  of  the  Superintendent,  San  Juan, 
P.  R.,  November  22,  1911.  The  Bureau  of 
Public  Works  of  the  Department  of  the 
Interior  of  Porto  Rico  will  receive  at  the 
office  of  the  Superintendent,  at  San  Juan. 
P.  R.,  sealed  bids  and  plans  for  the  fur- 
nishing on  a  dock  at  San  Juan,  P.  R.,  of 
one  steel  riveted  pony  truss  highway 
bridge,  108'  11%"  span,  for  the  Rio  Grande 
near  the  town  of  Rio  Grande,  until  10:00 
a.  m.,  January  15th,  1912,  when  they  will 
be  publicly  opened  and  read. 

Instructions  to  Bidders,  description  of 
work  and  specifications  will  be  furnished 
to  bidders  on  application  to  the  Bureau 
of  Public  Works,  San  Juan,  P.  R.,  or  to 
the  Bureau  of  Insular  Affairs,  Washing- 
ton, D.  C. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Commissioner  of  the 
Interior. 

T.  WARREN  ALLEN, 
Superintendent  of  Public  Works. 


DEPARTMENT  OF  THE'  INTERIOR, 
UNITED  STATES  RECLAMATION  SER- 
VICE.—Washington,  D.  C,  December  13, 
1911.  Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service,  Montrose,  Colo.,  until  4 
o'clock  p.  m..  January  10,  1912,  for  the 
construction  of  12  miles  of  the  West  Ca- 
nal, Uncompahgre  Valley  Project,  in  the 
vicinity  of  Montrose,  Colo.  This  work  in- 
volves the  excavation  of  about  210,000  cu. 
yds.  of  material  in  open  cut,  and  1,750 
lin.  ft.  of  tunnel.  For  particulars  address 
the  United  States  Reclamation  Service, 
Montrose.  Colo.,  519  Commonwealth  Bldg.. 
Denver,  Colo.,  or  Washington,  D.  C.  F. 
H.  NEWELL,  Director. 


New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.    SECOND  EDITION. 

By  Halbert  P.  Gillette,  M.  Am.  Soc.  c.  E.,  Managing  Editor  of 
"Engineering-Contracting."  The  1910  edition  of  this  book  con- 
tains nearly  1,900  pages.    Postpaid,  $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  for  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  15%  inches;  104 
pages.    Postpaid,  $4.00. 

Cost  of  Electric  Transmission  Lines. 

(Both  Conduits  and  Pole  Lines.) 
The  title  of  this  book,  by  Clarence  Mayer,  is  "Telephone  Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that  it  does  not  indicate  its  wide  scope.    It  is  6X9  ins.;  300 
pages.    Postpaid,  $4.00. 

Engineers'  Pocketbook  of  Reinforced  Concrete. 

By  E.  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
— Engineerings  News,  Jan.  14,  1909.  Leather;  4%  X6%  ins.;  374 
pages.    Postpaid,  $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J.  Mensch,  M.  Am.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  4'/4  X  6>4  ins.;  21li 
pages.    Postpaid,  $4.00. 

Concrete  Bridges  and  Culverts. 

(Both  Railway  and  Highway.) 
By  H.   Grattan   Tyrrell.     Leather;    4%  X  6%   ins.;   272  pages. 
Postpaid,  $3.00. 

Tables  for  Structural  Engineers. 

By  Edward  Godfrey.    Leather;    4  X  6%  ins.;  218  pages.  Post- 
paid, $2.50. 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F.  Peckham.    Cloth;  6X9  ins.;  330  pages.    Postpaid,  $5.00. 
Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  a  large  number  of  engineering  colleges.    Cloth;  6X9 

ins.;  330  pages.    Postpaid,  $3.00. 
Cost  Keeping  and  Management  Engineering. 

By  Halbert  F.  Gillette  and  Richard  T.  Dana.    Cloth;   6X9  ins.; 

360  pages.    Postpaid,  $3.50. 
Theory  and  Design  of  Reinforced  Concrete  Arches. 

By  Arvid  Reuterdahl,  Chief  of  Bridge  Dept.,  City  of  Spokane. 

Cloth;    6X9  ins.;  132  pages.    Postpaid,  $2.00. 
Railroad  Location  Surveys  and  Estimates. 

By  F.  Lavis,  M.  Am.  Soc.  C.  E.    Cloth;  6X9  ins.;  270  pages. 

Postpaid,  $3.00. 
The  Trackmen's  Helper. 

By  J.  Kindelan.    Cloth;  5M  X  7%  ins.;  350  pages.    Postpaid,  $1.50 
Practical  Switchwork. 

By  D.  H.  Lovell.  Cloth;  4M  X  6%  ins.;  174  pages.  Postpaid,  $1.09. 
Maintenance  of  Way  Standards. 

By  F.  A.  Smith.  Cloth;  bVz  X  7%  ins.;  600  pages.  Postpaid,  $1.50. 
Railway  Curves. 

By  F.  A.  Smith.    Cloth;  4X6%  ins.;  50  pages.    Postpaid,  $1.00. 

Standard  Turnouts. 

By  F.  A.  Smith.  Leather;  4%  X  7%  ins.;  41  pages.  Postpaid,  $1.00. 

Engineering  Work  in  Towns  and  Cities. 

By  Ernest  McCullough.     Cloth;   6X9  ins.;   510  pages.  Post- 
paid, $3.00. 

A  Treatise  on  the  Design  and  Construction  of  Mill  Buildings  and  Other 
Industrial  Plants. 

By  Henry  Grattan  Tyrrell,  C.  E.  (Toronto  University).  Author  of 
Mill  Building  Construction  (1900),  Concrete  Bridges  and  Culverts, 
History  of  Bridge  Engineering,  etc.  Cloth;  6X9  ins.;  500  pages. 
650  illustrations.    Price.  $4.00  net,  postpaid. 

"Affords  by  far  the  largest  and  best  collection  of  practical  infor- 
mation on  Mill  Buildings  yet  published."  —  Engineering  News, 
August  17,  1911. 

Practical  Cement  1 tsting. 

By  W.  Purves  Taylor.    The  most  complete  book  on  the  subject. 
Cloth;  6X9  ins.;  330  pages.    Postpaid,  $3.00. 

Concrete  Construction — Methods  and  Cost. 

By  Halbert  P.  Gillette  and  Charles  S.  Hill,  Editors  of  "Engi- 
neering-Contracting." Cloth;  6X9  ins.;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.    A  summary  of  tests  and  conclusions  derived 
therefrom.    Cloth;   6X9  ins.;  184  pages.    Postpaid,  $2.50. 

Surveyor's  Handbook. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.    Leather;  4%  X  7  ins.;  32S  pages.    Postpaid,  $2.00. 

Concrete  and  Reinforced  Concrete  Construction. 

By  Homer  A.  Reid,  Assoc.  M.  Am.  Soc.  C.  E.  The  largest  book 
on  concrete.  Cloth;  6X9  ins.;  906  pages;  71c  illustrations. 
Postpaid,  $5.00. 

Bricklaying  System. 

By  Frank  B.  Gilbreth,  M.  Am.  Soc.  M.  E.    Cloth;  6X9  ins.;  330 
pages.    Postpaid,  $3.00. 

Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-fixed-sum  con- 
tract" famous.    Leather;  4V2  X  7  ins.;  200  pages.    Postpaid,  $3.00. 

Rock  Excavation — Methods  and  Cost. 

By  Halbert  P.  Gillette.    Cloth;    5V2  X  7  ins.;  384  pages.  Post- 
paid, $3.00. 

Backbone  of  Perspective. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering.  University  of 
Texas.    Cloth;  4V2  X  7  ins.;  56  pages.    Postpaid,  $1.00. 

Engineering  Law — The  Law  of  Contract. 

By  Alexander  Haring.  LL.B.,  M.  Am.  Soc.  C.  E.,  Professor  of 
Bridge  and  Railway  Engineering,  New  York  University.  Cloth; 
6X9  ins.;  510  page's.    Postpaid,  $4.00. 

Concrete  Inspection.  ...         _  „ 

By  Chas.  S.  Hill,  C.E.    Cloth;  3%  X  6  ins.    186  pages;  illustrated. 
Postpaid  $1.00. 

Reinforced  Concrete — A  Manual  of  Practice. 

By  Ernest  McCullough.  M.  West.  Soc.  Engrs.    Cloth;  5X7%  ins.; 
136  pages;  illustrated.     Postpaid  $1.50. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.,  537  3  chTcago51'"4 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES   Piease  Mention  ENGINEERING  &  CONTRACTING 


44 


ENGINEERING    &  CONTRACTING 


Vol.  XXXVI.    No.  26. 


Just  Off  the  Press 

Rock  Drilling 

with  particular  reference  to 

Open  Cut  Excavation  and 
Submarine  Rock  Removal 

By  Richard  T.  Dana  and 
W,.  L.  Saunders. 

The  authors  say  in  their 
introductory : 


"The  rock  drill,  perhaps  more  than  any  other 
instrument,  except  the  engineer's  transit,  is 
the  tool  that  accompanies  the  vanguard  of 
civilization,  and  its  contribution  to  the  general 
economy  of  construction,  its  effect  upon  the 
cost  of  rock  work  and  its  influence  on  stand- 
ard engineering  methods  have  been  enor- 
mous."   *   »   *  * 


"It  is  a  machine  of  many  parts,  sizes  and 
shapes,  and  there  are  many  ways  of  using  it, 
some  of  which  are  better  than  others,  and  one 
of  which,  for  the  particular  purpose  in  view,  is 
best  of  all." 


"To  establish  the  fundamental  facts  for  de- 
termining this  'best'  way  for  any  given  con- 
ditions, and  to  place  these  facts  at  the  disposal 
of  engineers  and  contractors,  the  Ingersoll- 
Rand  Company  have  instituted  an  investiga- 
tion into  the  economics  of  drilling  work,  the 
results  of  which  are  herewith  presented  with 
the  hope  that  this  book  will  mark  a  step  for- 
ward in  the  effort  to  place  the  study  of  rock 
drilling  on  a  scientific  basis." 

Most  of  the  data  was  gathered  by  the  Con- 
struction Service  Company,  Consulting  Engi- 
neers, New  York,  who  have  no  interest,  direct 
or  indirect,  in  any  make  of  steam  drills,  and 
some  of  it  by  Mr.  Gilbert  H.  Gilbert,  Consult- 
ing Engineer,  and  it  was  worked  to  its  present 
form  in  collaboration  with  Mr.  W.  L.  Saund- 
ers, President  of  the  Ingersoll-Rand  Com- 
pany. 

This  work  contains,  besides  the  introduc- 
tory, one  chapter  on  Blasting  and  Explosives, 
seven  chapters  devoted  to  the  methods,  costs 
and  types  of  drills  for  drilling  on  land,  six 
chapters  describing  subaqueous  drilling  and 
showing  methods  and  costs  from  numerous 
examples,  one  chapter  relative  to  Subaqueous 
Drilling  by  the  Platform  Method,  a  chapter 
of  very  practical  "Hints  and  Suggestions  for 
Rock  Drilling  and  Blasting"  and  a  compre- 
hensive alphabetical  index. 


The  practical  experience  back  of  this 
book  combined  with  unequalled  facili- 
ties for  collecting  the  large  amount  of 
cost  data  it  contains,  make  it  the  most 
authoritative  work  yet  produced  on  this 
important  subject  and  every  user  of 
rock  drills  should  have  a  copy. 

This  book  is  8  vo.  size,  contains 
VIII  I  319  pages,  is  illustrated  with 
127  halftone  engravings  and  figures 
and  is  bound  in  cloth.  Price,  $4.00 
net. 

10-page  descriptive  circular  sent  on  request 


JOHN  WILEY  &  SONS 

43  and  45  East  19th  Street 
NEW  YORK  CITY 

London:  CHAPMAN  A  HALL,  Ltd. 
Montreal,  Can,:  RBNOUP  PUB.  CO. 


PROPOSALS 


PAVING. 

City  of  Carroll. 
Sealed  bids  will  be  received  by  the  City 
Clerk  of  Carroll,  Iowa,  until  8  o'clock  p. 
m.,  January  24,  1912,  for  furnishing  all 
of  the  labor  and  material  necessary  for 
the  improvement  of  several  streets  in 
Carroll,  Iowa,  with  creosoted  block, 
brick  and  bitulithic  pavements.  The  kind 
of  material  to  be  used  will  be  decided  up- 
on after  bids  have  been  publicly  opened 
and  read.  The  improvement  will  require 
about  9,000  cu.  yds.  of  excavation,  8,500 
lin.  ft.  of  curb  and  combined  curb  and 
gutter,  and  about  23,000  sq.  yds.  of  pave- 
ment. 

Plans  and  specifications  are  on  file  at 
the  City  Clerk's  office.  A  certified  check 
for  $3,000.00  is  required.  The  right  is  re- 
served to  reject  any  and  all  bids.  Henry 
M.  Hanssen  is  City  Engineer. 

J.    A.  DOUGHERTY, 
City  Clerk. 


DEPARTMENT  OF  THE  INTERIOR 
of  Porto  Rico,  Bureau  of  Public  Works, 
Office  of  the  Superintendent,  San  Juan, 
P.  R.,  November  22,  1911.  The  Bureau 
of  Public  Works  of  theDepartment  of  the 
Interior  of  Porto  Rico  will  receive  at  the 
Office  of  the  Superintendent,  at  San  Juan, 
P.  R.,  of  one  steel  riveted  through  truss 
highway  bridge  span,  135'  y2"  long  be- 
tween centers  of  pins  for  the  Rio  Espiritu 
Santo  near  the  town  of  Rio  Grande,  until 
10:00  a.  m.,  January  15th,  1912,  when  they 
will  be  publicly  opened  and  read. 

Instructions  to  bidders,  description  of 
the  work  and  specifications  will  be  fur- 
nished to  bidders  on  application  to  the 
Bureau  of  Public  Works,  San  Juan,  P.  R., 
or  to  the  Bureau  of  Insular  Affairs, 
Washington,  D.  C. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Commissioner  of  the 
Interior. 

T.  WARREN  ALLEN, 
Superintendent  of  Public  Works. 


MACADAM  ROAD. 

Winona,  Minn.,  Dec.  15,  1911. 
The  County  Auditor  of  Winona  Coun- 
ty, Minnesota,  will  receive  bids  up  to  noon 
of  Jan.  5,  1912,  for  the  construction  of 
twenty  miles  of  macadam  road  in  Wi- 
nona County.  Plans  and  specifications  are 
now  on  file  in  the  office  of  the  County 
Auditor. 

JOS.  WINCZEWSKI, 

County  Auditor. 


Maclean  Daily  Reports 

The  only  systematic  method  for  reporting 
CANADIAN  BUILDING  and  ENGINEERING 
projects  from  their  inception  to  completion. 
Ask  us  for  Rates  and  Specimen  Reports. 

220  King  St.  West    -  TORONTO,  CANADA 
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The  Essence 
of  Engineer- 
ing Law 

The  gist  of  legal  opinion  on 
matters  of  every-day  inte- 
rest to  the  contractor  will 
be  found  in  compact  form 
for  easy  reference  in 

THE  LAW  OF  CONTRACT 


By  Alexander  Haring,  LL.B., 
M.  Am.  Soc.  C.  E.,  Professor 
of  Bridge  Engineering,  New 
York  University. 


Leading  cases  are  quoted 
at  length  with  dicta  and 
decisions  from  scores  of 
others. 


Cloth,  6x9  ins.,  510  pages. 
Postpaid  $4.00. 


The  Myron  C.  Clark  Pub.  Co. 

355  Dearborn  St.,  Chicago 
13-21  Park  Row  Bldg.,  New  York 


"The  Book  is  to  be  Commended' 

— Engineering  News. 

This,  we  believe,  will  also  be  the  verdict  of  all 
who  study  "Cost  Keeping  and  Management 
Engineering"  by  Ualbcrt  P.  Gillette  and  Richard 
T.  Dana.  Many  young  engineers  will  find  that  a 
knowledge  of  the  principles  of  cost  keeping  will 
enable  them  to  secure  a  position  with  contracting 
firms,  for  contractors  arc  more  than  ever  alive  to 
the  advantages  derived  from  an  accurate 
knowledge  of  unit  costs.  But,  whether  an 
engineer  expects  to  be  employed  to  keep  costs,  or 
noi,  he  should  know  how  to  keep  them.  It  is  now 
tin- common  practice  tor  railway  engineers  and 
others  to  record  costs  of  work  done  by  the  con- 
tractors, so  ns  to  insure  accurate  estimates  of 
costs  of  similar  work  that  may  be  done  in  the 
tuturc.  There  is  not  an  engineer,  therefore,  who 
should  not  secure  a  cony  of  this  book.  It  con- 
tains 'MO  pages  (llxt)  ins.)  and  Its  price  is  M  M  net. 
postpaid.    Order  direct. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  Chicago 
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LIMA  LOCOMOTIVES 


CONTRACTORS'  DINKEY.   We  have  them  In  stock  for  Immediate  shipment. 
Write  us  for  Catalog  "T  "  and  prices. 

THE  LIMA  LOCOMOTIVE  &  MACHINE  CO. 

1090  S  Main  St.,  LIMA,  0.  NEW  YORK.  SO  Church  St.  CHICAGO,  1122-23  McCormick  Bldg. 


 Camp  Cars 

and  all  types  of  cars  used  by 

Railroad  Contractors 

Write  for  Information 

MT.  VERNON  CAR  MFG.  CO, 

Mt.  Vernon.  111. 


B.  Nicoll  and  Company 

Iron  and  Steel 

149  Broadway,  New  York 


Watch  for  the  Blue 
Center 


I 


N   Roebling  Improved 
Plough  Steel  Rope. 

The  hemp  center  is  colored 
blue  to  distinguish  this  from 
all  other  wire  ropes. 

It  is  a  rope  worthy  of  a  dis- 
tinguishing mark  because  it  is 
specially  made  of  wire  drawn 
from  extra  high  grade  steel  and 
will  stand  sudden  pulls,  scrap- 
ing, grinding  and  other  adverse 
conditions  better  than  any  other 
rope. 

It  is  the  one  wire  rope  to  use 
where  the  usual  wire  rope 
won't  answer. 

Don't  forget  the  blue  center. 
The  color  does  not  add  any 
strength,  but  it  denotes  I  m  - 
proved  Plough  Steel 
Rope  made  by 

John  A.  Roebling's  Sons  Co. 

TRENTON,  N.  J. 


American  Steel&  Wire  Co.'s 

AMERICAN 
WIRE  ROPE 

In  All  Standard  Forma  of  Construction — 
Non-spinning,  Flattened  Strand  & 
Flat,  made  of  Swedes  Iron,  Crucible 
Cast  Steel  and  Monitor  Plow  Steel 

HOISTING  ROPE  of  every  description 
for  elevators,  mines,  coal  hoists,  ore 
hoists,  conveyors,  derricks,  stump 
pullers,  steam  shovels,  dredges,  logging, 
ballast  unloaders,  etc.  Towing  haw- 
sers, mooring  lines,  tiller  rope  and  ship's  rigging. 
Mine  and  surface  haulage  rope,  street  railway 
cable  and  power  transmission  rope,  suspension 
bridge  cables,  cableway  ropes,  guy  strands  and 
sash  cords.  Flat  rope  for  deep  hoisting.  Special 
rope  made  to  order. 

Copper  Cable  and  strand  for  all 
electrical  purposes.  Fittings  and 
appliances  for  use  with  wire  rope 

Read  about  wire  rope  usage  in  its  different  require- 
ments in  American  Wire  Rope  News.  Gladly  sent  free  to 
anyone  upon  request. 


WE  MAKE 


American  Wire  Rope 
Aeroplane  Wire  and  Strand 
Piano  Wire 
Mattress  Wire 
Weaving  Wire 
Broom  Wire 
Fence  Wire 
Flat  Wire 

Flat  Cold  Rolled  Steel 
Wire  Hoops 

Electrical  Wires  and  Cables 
Rail  Bonds 
Bale  Ties 


Tacks,  Nails,  Staples,  Spikes 
Barbed  Wire 
Woven  Wire  Fencing 
Fence  Gates 
Steel  Fence  Posts 
Concrete  Reinforcement 
Springs 

Snip  hate  of  Iron 
Poultry  Netting 
Wire  Rods 

Jnniata  Horse  Shoes  and  Calks 
Shafting  Cold  Drawn  Steel 
Wire  of  Every  Description 


We  issue  separate  catalog  for  each  of  these 
upon  application. 


Gladly  furnished 

American  Steel  &  Wire  Co.'s  Sales  Offices 


CHICAGO 
NEW  YORK  . 
WORCESTER 
BOSTON . 
PITTSBURG  . 
CINCINNATI 
CLEVELAND 
DETROIT 
ST.  LOUIS  . 
MONTREAL  . 
ST.  PAUL-MINNEAPOLIS 
DENVER,  COLO. 
SALT  LAKE  CITY,  UTAH 
SAN  FRANCISCO,  CaL. 
PORTLAND,  ORE.    .  . 
SEATTLE,  WASH.  . 
LOS  ANGELES,  CAL.  . 


72  West  Adams  Street 
30  Church  Street 
94  Grove  Street 
120  Franklin  Street 
Frick  Building 
Union  Trust  Building 


Western  Reserve  Building 
Ford  Building 

Third  National  Bank  Building 
Bank  of  Ottawa  Building 
Pioneer  Press  Building,  St.  Paul 
First  National  Bank  Building 
736  So.  3rd  West  Street 
16th  and  Fol9om  Streets 
Ninth  and  Irving  Streets 
4th  Ave.  South  <fc  Connecticut  St. 
Jackson  and  Central  Avenue 

NEW  YORK.'.United  States  Steel  Products  Co.,  30  Church  St. 
Export  Representatives 
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A  Yellow  Strand 


In  Your  Rope 


Means 
Yellow 
Gold 
In  Your 
Pocket 


The  Result  of 
Our  More  Than 
Half  A  Century 
of  Rope  Making 
Is  Just  This — 


A    ROPE  known  wherever  wire  rope  is  used  as  being 
dependable  in  quality  and  durability  always. 

It's  made  so  well  that  we  distinguish  it  by  a  Yellow  Strand 
—  a  mark  you  can  readily  recognize  and  one  we  are  willing  to 
back^by  our  reputation. 

Here  is  the  evidence  of  that  quality. 

Remember  those  Panama  records  —  2,010  trains' unloaded 
by  "Yellow  Strand"  against  500  trains  before. 

And  here  is  an  excerpt  from  a  letter  we  have  received  from 
Babcock  &  Wilcox,  Kasota,  Minn.,  under  date  of  Nov.  3,  1911 : 

In  our  quarry  "B,"  March,  1906,  we  put  in  your  "Yellow 
Strand"  5/8  in.  x  19  hoisting  rope  on  derrick,  and  instructed  our 
present  foreman,  C.  R.  Swcnson,  to  keep  a  record  of  its  lasting 
qualities.  This  is  the  fifth  year  this  wire  rope  has  been  used  and 
it  is  still  in  good  condition,  lifting  blocks  of  stone  up  to  100  cu.  ft. 
We  think  this  is  an  unusually  good  record. 

See  where  the  Yellow  Gold  comes  in. 

Ask  for  catalog  No.  62-T,  telling  all  about 
"Yellow  Strand." 

Broderick  &  Bascom  Rope  Co. 

New  York      ST.  LOUIS  Seattle 

Factories:  St.  Louis  and  Seattle 
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CONTINENTAL  DUMP  CARS  IN  WASHINGTON 


CONTINENTAL  4  yard,  2  way,  36  inch  gauge  Dump  Cars  at  work  on  the  re-grading  of  Seattle,  Wash. 
Cars  and  shovel  owned  by  Messrs.  Erickson  &  Peterson,  San  Francisco,  Calif. 

The  most  rugged  construction  of  any  Dump  Car  on  the  market  enables  them  to  stand  up  under  the  heaviest  service  with  minimum 
lx>  (breakage.  Their  track  clinging  ability  and  ease  of  dumping  and  righting  are  unequaled.    Latest  Catalog  Upon  Reouest. 


CONTINENTAL  CAR  &  EQUIPMENT  COMPANY  (Inc.) 


Union  Square  North 
NEW  YORK  CITY.  N.  Y. 


51  Ashbottom  St. 
HIGHLAND  PARK,  KY. 


INDUSTRIAL  LOCOMOTIVES 

^  The  day  has  come  when  only  the  very  best 
locomotives  will  meet  the  needs  of  contractors, 
quarries,  and  switching  around  mines  and  indus- 
trial plants.  It  is  now  necessary  to  produce  spec- 
ial designs  to  meet  special  needs.  For  years  we 
have  been  busy  studying  the  conditions  in  all 
fields  where  locomotives  are  used  and  have  de- 
signed our  locomotives  to  meet  those  conditions. 

^  Proper  designs  insure  efficiency,  reduce  the 
coal  bills,  lesson  repairs,  and  give  maximum 
work  for  a  minimum  of  expense. 

<I  Our  locomotives  embody  the  best  construction  and  arc  sturdily  built.  They  are  simple  in  design,  and  all 
wearing  parts  are  accessible  for  easy  repairs. 

•I  Interchangeable  repair  parts  sure  to  fit,  are  kept  in  stock  at  our  works  at  Pater  son,  N.  J.,  and  in  store- 
houses in  Chicago  and  San  Francisco. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET,  NEW  YORK 

McCormick  Building,  Chicago  401  Board  of  Trade  Building,  Scranton 

2101  Beaver  Avenue,  Pittsburgh  41  Ottawa  Bank  Building,  Montreal,  Canada 

N.  B.  Livermore  &  Company,  Salt  Lake  City;  San  Francisco;  Seattle;  Portland,  Oregon 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  Mention  ENGINEERING  &  CONTRACTING 


6 


ENGINEERING    &    CONTRACTING  Vol.  XXXVI.    No.  26. 


We  began  to  manufacture 

Locomotives  for  Contractors 

Today  we  are  in  position  to  offer  positively  the  best  unit,  from 
every  standpoint. 

This  period  of 
successful  experi- 
ence must  appeal 
strongly  to  the  pur- 
chaser; insuring  as 
it  does,  the  com- 
bination of  all  that 
is  best  in  locomo- 
tive design  —  void 
of  experiment. 

From  15  to  450  Locomotives  a  Year 
is  the  Record  of  Our  Remarkable  Growth 

This  large  capacity  assures  prompt  attention  and  quick  delivery 
on  standard  sizes. 

Our  Catalog — Tenth  Edition 

Describes  559  Locomotives  and  contains  224  pages;  including  many 
tables  and  valuable  information  on  hauling.  Every  one  interested 
in  light  locomotives  should  write  for  a  copy.  Free  upon  request,  by 
stating  occupation. 

H.  K.  PORTER  CO.,  539  Wood  Street,  PITTSBURGH 

3  to  75  ton»     Steam  or  Air — for  all  requirement* 


This  cut  shows  the  latest  design  Locomotive  built  by  the 
Davenport  Locomotive  Works 

OUR  GUARANTEE 

on 

Contractors'  Locomotives 

EVERY  locomotive  built  by  us,  whether  it  is  stipulated 
in  the  contract  or  not,  is  guaranteed  to  be  built  in 
accordance  with  the  specifications,  to  be  of  the  best  work- 
manship and  materials,  accurately  constructed  to  our 
duplicate  part  system,  and  to  develop  the  tractive  force 
stated  in  our  catalog.  Each  individual  part  is  guaranteed 
to  be  of  suitable  material,  and  free  from  all  defects. 

Simplicity,  ease  of  adjustment  and  wearing  quality 
under  actual  working  conditions  are  the  strong  character- 
istics of  our  locomotives. 

Send  for  Catalog  EC. 

DAVENPORT  LOCOMOTIVE  WORKS,  Davenport,  Iowa 

BRANCH  OFFICES: 
Chicago.  12  and  14  Canal  Street  Minneapolis.  107  3rd  Avenue  N. 

New  York,  30  Church  Street  Seattle,  613-15-17  Western  Ave. 

F.  H  Hopkins  &  Co.,  Montreal,  Que.,  Canadian  Representative 


All  Gauges 

All  Sizes 

and 
Weights 

Immediate  delivery 
on  9  x  14,  10  x  14, 
10x16  and  11x16 
Saddle- Tank  Loco- 
motives, 36"  and 
standard  gauge. 


VULCAN  CONTRACTORS'  LOCOMOTIVES 


are  recognized  as  the  "Standard"  by  all  prominent  contractors 
'VULCAN  IRON  WORKS,  Wilkes-Barre,  Pennsylvania  ^SSffiT 

Chicago  Office:  First  National  Bank  Building,  H.  K.  McLean,  Representative 
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9  Digging  a  Sewer 

with  the 

Owen  Grab 
Bucket 


10k 


In  ordina- 
ry ground  the 
Bucke  t  will  take  the 
place  of  a  trenching  ma- 
chine 

This  means  that  your  general 
purpose  derrick  adds  one  more 
feature  to  its  usefulness  —  be- 
comes a  trench  digger. 

The  Owen  Bucket  has  100% 
greater  digging  power  than  any 
other. 

Inquire  for  particulars. 

The  Owen 
Bucket  Company 

S29-531  Rockefeller  Building 
CLEVELAND.  OHIO 


Illustration  No.  272. 


Hayward  Buckets  Operated  by  J.  Connelly 
Jersey  City,  N.  J. 


Economical  Results  Where  Space  is  Limited 

The  Economy  of  Operation  of 

HAYWARD  BUCKETS 

in  close  cramped  quarters  or  where  space  is  limited,  is  unequaled.  In  a 
one  mile  job  of  sewer  trench.  18'0"  wide  and  23'0"  deep,  through  city 
streets  (see  illustration),  a  21  cu.  f  t.  Extra  Heavy  Orange  Peel  Hayward 
Bucket  dug  to  a  depth  of  23',  quickly  and  economically  excavating  and 
rehandling  sand,  loose  rock  and  at  the  greatest  depth — hardpan.  This 
Hayward  Bucket  when  open  has  a  diameter  of  6'4",  and  it  operated  with- 
out the  least  difficulty  in  a  space  between  cross  braces  of  less  than  8' 6". 
In  this  trench  was  laid  two  diameters  of  sewer,  one  of  8'0"  of  steel  pipe 
with  a  cover  of  18"  of  concrete  and  one  of  TO"  of  solid^einforced  concrete. 

The  concrete  in  both  cases  was  handled  by  a  %  cu.  yd.  Hayward 
Clam  Shell  Bucket.  This  Bucket  placed  the  mixed  concrete  at  the  rate 
of  120  cu.  yds.  in  four  (4)  hours.  36'0"  of  construction  work  was  done  per 
working  day  of  10  hours  with  30  men  employed. 

Catalogue  sent  on  request. 

THE  HAYWARD  CO.,  50  Church  St.,  New  York 


WILLIAMS  IMPROVED 

DRAG  SCRAPER  EXCAVATOR 


Standard  Bucket 
Type  "C,"  Closed 


Williams  Buckets 

are  the  most  dur- 
able and  most 
powerful  buckets 
built,  and  the 
simplest  to  oper- 
ate. 

NO  REPAIRS 


Single  Rope  Bucket 
Open 

Williams  Scrapers, 
Excavators,  Revolv- 
ing Derricks  and 
Special  Digging 
Machinery  for  all 
work  are  the 
strongest  and  best 
built. 

NO  REPAIRS 


k 

VwBaMBi  /  Write  Us  for  Information  and  Prices 

THE  G.  H.  WILLIAMS  COMPANY 

single  Rope  Bucket   ROCKEFELLER  BUILDING  CLEVELAND,  OHIO 


Closed 


Standard  Bucket 
Type  "D,"  Closed  f 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES   Please  Mention  ENGINEERING  &  CONTRACTING 


12 


ENGINEERING  & 


CONTRACTING 


Vol.  XXXVI.    Xo.  26. 


r 


MEAD -MORRISON 

MANUFACTURING  COMPANY 

jyjE AD-MORRISON  GRABS,  both  Clam  Shell 
and  Orange  Peel  Types,  are  correct  in  design, 
of  robust  construction,  dura- 
ble and  efficient.  They  have 
renewable  bronze  bushings 
and  renewable  steel  jaws. 

NEW  YORK.  149  Broadway;  CHICAGO,  Mo- 
nadnock  Block;  BALTIMORE.  821  Equitable 
Bulldlne:  PITTSBURG.  108  Parkway.  N.  S. ; 
SAN  FRANCISCO.  Metropolis  Bank  Building; 
NEW  ORLEANS.  110  North  Peters  Street; 
MONTREAL.  286  St.  James  Street. 


You  Cannot  Buy  Better  Dredge  Chain 
—It  Isn't  Made 


It  is  not  only  all  hand  made,  but  it  is  produced  from  absolutely 
pure  iron,  scientifically  and  chemically  tested,  and  it  is  treble 
worked  and  re-rolled,  making  a  chain  that  will  withstand  shocks 
and  strains,  without  crystallization,  longer  than^any  other  in 
existence. 

We  have  proved  to  the  most  exacting  contractors 'and  engi- 
neers that  it  lasts  50  to  100  per  cent  longer  than  other  chain,  and 
we  are  ready  to  prove  it  again. 

Good  iron,  good  workmanship  and  correct  testing  has  produced 
the  quality  in  Woodhouse  Dredge  Chain  that  holds  patronage. 
Better  give  it  a  trial.    Complete  catalog  on  request. 

Wm.  Woodhouse  Chain  Works,  Trenton,  n.  j.,  u.  s.  a. 


Browning  Buckets 

Either  Clam  Shell,  Orange  Peel  or 
Scraper  for  use  on  all  kinds  of  work. 

We  build 

Scraper  Bucket  Excavators 

and  Steam  Shovels. 


Write  for  Catalogs. 


The  Browning  Manufacturing  Co. 

Cleveland,  Ohio 


A  One  Character  of  Soil  Machine 


DiK  n  Strain  hi  or  Curved  Trench    Operated  with  I'.ithcr  (iasoline  or  Steam  Power. 


is  limited  'to  chosen  conditions.  An 
Austin  Trench  Excavator  is  an  all- 
character-of  soils-machine  and  you 
don't  have  to  choose  conditions. 
Any  material  except  ledge  rock  can 
be  trenched  with  an  Austin  Trench 
Excavator  as  fast  as  from  50  to  200 
men  can  trench  the  same  material  by 
hand.  Rooter  plow  point  buckets; 
self-cleaning  buckets;  all  steel  con- 
struction with  alloy  steel  working 
parts;  and  multipedal  floating  trac- 
tions prevent  stalling,  clogging  or 
miring.  The  trench  is  furnished 
ready  for  the  pipe.  Scores  of  detailed 
records  of  trenches  dug  in  all  kinds 
of  soil  and  during  all  kinds  of  weather 
are  our  guarantees  of  success. 

Catalog  l<)!>-.\  describes  it.     \\  rile  for  uiii  . 


F.  C.  Austin  Drainage  Excavator  Company 


AGENTS  WANTED  IN  UNOCCUPIED  TERRITORY. 


Railway  Exchange,  Chicago,  111. 
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Double  Acting 


Rapid  Stroke 


ARNOTT  PILE  DRIVING  HAMMER 

Operated  by  Steam  or  Air 


No.  1— Hammer  in  Hanging  Leads  on  Locomotive  Crane. 

UNION  IRON  WORKS, 


Made  in  8  sizes  for 
all  kinds  of  driving, 
from  the  heaviest 
Concrete  Pile  and 
Steel  Sheeting  to  the 
lightest  Wood  and 
Steel  Sheeting. 

Meadow  Siding, 
Hoboken,  N.  J. 


Contractor's  Equipment. 

All  machinery  made  to  duplicate  part  system, 

Buffalo  Hoists, 

Boom  Swingers, 

Derricks  of  all  kinds, 

Large  Stock — Prompt  Shipment. 

Contractor's  Plant  Mfg.  CO.,  BUFFALO,  N.Y. 


SUPERIOR  IRON  WORKS  CO. 

SUPERIOR,  WISCONSIN 
D<*signers  and  Builders  of  Special  Engines,  Machinery  and 
Equipment  for  DREDGE COMPANlZSand  CONTRACTORS 
Heavy  Derricks  and  Swinging  Engines.         Special  Hoists  and  Castings 

See  large  ad  first  issue  of  each  month 
SEND  US  YOUR  SPECIFICATIONS 


O.  S.  Locomotive  Cranes  and  Buckets 


For  Handling 
Stone,  Sand, 
Earth. 


Standard . 
and 
Broad  Gauge. 


ORTON  &  STEINBRENNER  CO. 

Shops,  HUNTINGTON,  IND.  Main  Office,  CHICAGO 


The 

Goubert 

Pile-Driving 
Hammer 

Other  hammers  will  drive 
piles,  but  the  "Goubert"  does 
the  work  twice  as  fast,  for: — 

The  cylinder  is  the 
ram  that  strikes  the 
blow — 

It  is  made  all  of  steel  and 

is  so  simple  of  construction 
that  it    never    breaks,  no 

matter  how  hard  the  work. 

It  drives  all  kinds  of  sheet 
piles,  wood  or  steel,  and  bear- 
ing piles  or  concrete  piles  with- 
out special  caps  and  does  not 
broom  or  upset  the  piles  a 
particle. 

If  you  have  used  other  ham- 
mers, you  will  know  what  all 
this  means,  and  it  carries  an 
absolute  guarantee. 


A.  A.  GOUBERT 


90  West  Street 


New  York 


Concrete  Pile  Casing 

"Simmons  Sectional" 

(Patented) 

Where  head  room  is  limited 
this  System  is  admirably 
adapted.    In  addition,  it 
saves  the  expense  inci- 
dent with  the  usual 
one  -  piece  casing 
which  necessi- 
tates a  driving 

mechanism  of  A       A      W"         Piles  of 

mammoth  /  /       anv  length 

prop  or-  are  built  up 

/  during  the 

process  of  driv- 
ing.    Over  200,- 
000    lineal  feet  of 
these  piles  supporting 
structures  in  New  York 
City;  carrying  dead  loads 
of  buildings  and  live  loads 
of  railroads. 

Not  an  Experiment 

Write  for  full  particulars  and  estimates 

Manufactured  by 

JOHN  SIMMONS  CO. 


1 10  Center  St. 


NEW  YORK 
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Have  You  Investigated 


the  simplicity  of  the  American  Steel 
Dredge,  and  the  fact  that  all  the  ma- 
chinery is  located  on  deck,  in  easy  access,  yet  so  arranged  as  to  leave  plenty  of  clear  room  on 
all  sides? 

This  feature,  combined  with  the  cut  steel  gearing,  the  short  shafts  of  large  diameter,  the  direct  single  cable 
hoist  and  the  ease  and  convenience  of  control  represents  untold  economy. 

Have  You  Investigated  the  advantages  of  the  all-steel  construction? 

Have  You  Investigated  the  automatic-locking  bank  spuds  and  the  compressed-air  vertical  spuds? 

Have  You  Investigated  the  recognized  ability  of  these  machines  to  excavate  at  greater  speed,  and  at  less 

cost  for  maintenance  and  repairs  ? 

If  You  Have  Not 

and  desire  the  maximum 
profits  out  of  your  work, 
get  in  touch  with  us  at  once. 


Descriptive  Booklet 
on  Request 


American  Steel 
Dredge  Co. 

Ft.  Wayne,  Ind. 


The  Thew  Full  Circle  Swing  Shovel 


cal  results.    It  will  rip  up  old  macadam  and  handle 


WITH  HORIZONTAL 
CROWDING  MOTION 

The  THEW  Shovel  has  revolutionized 
the  methods  employed  for  cellar  excavat- 
ing, street  grading,  road  construction  and 
light  contract  work  in  general. 

The  contractor  whose  equipment  in- 
cludes one  of  these  light  shovels  capable 
of  doing  the  work  of  thirty  or  more  labor- 
ers, and  economical  if  it  replaces  only  four 
or  five  men,  can  underbid  the  contractor 
who  is  not  so  equipped.  He  can  move  a 
given  yardage  in  a  shorter  time,  at  a  lower 
cost,  and  with  less  trouble.  He  is  recog- 
nized as  uptodate  in  his  methods,  is  given 
an  opportunity  to  figure  upon  the  best 
jobs  and  will  usually  receive  the  prefer- 
ence, other  conditions  being  equal. 

The  THEW  Shovel  will  handle  cuts 
as  shallow  as  12  inches  and  give  economi- 
rough,  stony  ground  most  effectively. 


.HI  :iNL>    I 'OK    ©UK    !No.    I(>  CATAUOQ 


The  Thew  Automatic  Shovel  Co., 


Lorain,  Ohio' 
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The  Big  Profits  in  the  Dredging  Business 

For  irrigation  and  drainage  excavation  that  machinery  is  most  desirable  which  does  this  best,  quickest  and  cheapest.  In 
other  words,  superior  equipment  is  what  earns  the  big  profits. 

There's  a  reliable  way  to  select  a  ditching  dredge.  Take  advantage  of  the  experience  of  the  world's  largest  builders  in  this 
line  and  get  a  machine  that  has  stood  the  test  of  time,  in  all  kinds  of  excavating,  in  nearly  every  country  in  the  world  and  is  in 
actual  use  by  the  greatest  number  of  contractors  at  the  present  time. 


Marion  Ditching  Dredges 

not  only  have  more  than  a  quarter  of  a  century's  experience 
behind  them  but  they  possess  many  improved  features 
contained  in  no  other  dredge. 

It's  not  alone  the  fact  that  it  was  first  in  the  field  but 
that  it  has  maintained  its  supremacy  that  has  made  the 
Marion  Ditching  Dredge  famous. 

Built  with  dipper  capacities  ranging  from  £  to  5  cubic 
yards  and  booms  25  to  100  feet  long. 

Before  you  buy  any  kind  of  a  ditching  machine,  get  our 
complete  catalog,  and  ask  for  Circular  59. 

Scraper-Bucket  Excavators 


In  United  States  Reclamation  Service 


The  Marion  Steam  Shovel  Co.,  Dept.  D,  Marion,  Ohio 

New  York:  50  Church  Street  San  Francisco:  Monadnock  Bldg. 

Chicago:  Monadnock  Block  Montreal:    F.  H.  Hopkins  Cil  Co. 

E.  P.  Jamison  (St  Co.,  Seattle,  Spokane,  Tacoma,  Portland,  Ore. 


The  Jordan  Spreader 


Saves  95  per  cent  of  the  cost  of  spreading  material  in  railroad 
construction  because  it  does  as  much  work  at  an  expense  of  $35  a 
day  as  2500  hand  laborers. 

Moreover  it  represents  the  experience  of  28  years  specializing  in 
spreader  construction  and  is  strong  enough  to  withstand  the  pull  of 
the  heaviest  locomotives. 

It  is  built  entirely  of  steel  in  two  capacities,  80,000  and  100,000 
pounds,  and  always  keeps  tne  rails  under  all  conditions. 

It  is  operated  entirely  by  pneumatic  control  by  one  man  and 
any  adjustment  can  be  made  in  15  seconds. 

This  strength,  rigidity  and  rapidity  of  adjustment  adapt  it  to 


every  condition  of  road-building  and  it  also  has  the  widest  range 
of  adjustment. 

It  will  spread  to  45  feet  in  width,  when  both  wings  are  fully 
extended,  and  can  be  adjusted  to  cut  from  any  point  17J^  inches 
above  the  top  of  the  rail  down  to  any  point  24  inches  below  top  of  rail 
and  slope  banks  either  up  or  down  to  meet  every  possible  condition. 

In  addition  to  its  unequalled  economy  as  a  spreader,  the  Jordan 
Spreader  performs  the  function  of  a  Snow  Plow.  Ballast  Plow. 
Flanger,  Scraper  and  Bank  Builder  and  in  any  ot  these  uses  it  is  a 
machine  of  greatest  economy. 

Our  catalog  gives  many  reasons  why  no  other  spreader  equals 
the  Jordan.    Write  for  it. 


The  O.  F.  Jordan  Company,  332  S.  Michigan  Ave.,  Chicago 
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You  Can  Obtain  all  the  Capacity  for  Excavating 
o  an  Expensive  Steam  Shovel  with  This  Simple 
Bishop  Steam  Shovel  Attachment  for  Derricks 

And  just  an  ordinary  standard,  square  boom,  revolving 
derrick  and  a  double  drum  hoisting  engine  are  required  to 
complete  the  outfit. 

Converts  a  derrick  into  a  steam  shovel  or  a  derrick  boat  into  a  dipper  dredge. 

Just  one  man  required  to  operate  the  entire  equipment. 

Travels  along  the  boom  by  means  of  a  steel,  roller  bearing  carriage. 

Locks  automatically  in  any  desired  digging  position,  releases 
automatically  and  travels  along  the  boom  to  the  end  to  dumping 
position  and  dumps  automatically. 

Excavates  below  derrick  base  to  depth  within  the  length 
of  dipper  arm  and  weight  of  boom  can  be  used  to  aid  in 
digging,  and  raising  of  boom  relieves  shovel  if  crowded 
into  bank  too  deep  in  digging. 

It's  a  money-maker  because  it  possesses  all 
the  capacity   for  work  of   an  expensive 
steam  shovel  at  a  small  part  of  the  ex- 
pense. 


It's  the  most  economical  shovel  yet  devised  and  we  can  prove  it. 
Complete  information  for  the  asking. 

Union  Iron  Works 

Meadow  Siding  Hoboken,  N.  J. 


THIS  IS  OUR 

LITTLE  GIANT  SHOVEL 

The  Shovel  that  has  stood  the  test  for  more  than  thirty  years  in 
all  classes  of  digging  from  ordinary  earth  to  blasted  rock. 

Over  four  hundred  in  use  throughout  the  country.  Shipping  weight 
32  tons.    l}4  cubic  yard  dipper.    Traction  or  railroad  wheels. 

Other  Standard  Shovels  in  all  standard  sizes  from  22  to  120  tons.  Re- 
volving Shovels,  15  to  40  tons.  Special  High-Boom  Stripping  Shovels. 
Locomotive  Cranes  and  Dipper  Dredges. 

Our  Literature  covers  our  Complete  Line.    Send  for  it. 

The  Vulcan  Steam  Shovel  Co. 

Toledo,  Ohio 

Eastern  Office,  50  Church  St.,  New  York 


Mem 


Lliiss  M      Ml  Vt.  Hoom  —  I  1-2  Yd.  Ilui kcl      Mnkinu  H 


BUS 

DRAG  LINE  EXCAVATORS 

Built  with  the  Strength  of 
A  Steam  Shovel 


BUCYRUS  CO. 


P.  0.  Box  Z 


SO.  MILWAUKEE,  WIS. 
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Save  Machinery  and  Power 

In  Loading  Cars 

The  load  is  on  a  level  with  the  swinging  circle — no  twist, 
no  strain. 

We  build  Steam  Shovels  of  all  sizes  for  your  particular 
requirements. 

Our  experience  of  more  than  half  a  century  guarantees 
quality  and  efficiency. 

Write  for  Catalog  and  Full  Particulars. 

JOHN  SOUTHER  &  COMPANY 

Brown  Building,  BOSTON 


FLORY  HOISTING  ENGINES 

Steam   and  Electric 

Especially  adapted  for  ^QJXtraCtOrs'  ^Vofk  °*  a^  kinds 


Dredging  Machinery,  Cableways 
and  Slate  Machinery 


All  engines  built  on  the  duplicate  part  sys- 
tem, strong  and  efficient  in  every  respect. 
Get  Our  Catalog— FREE. 

S.  FLORY  MFG.  CO.,  Bangor,  Pa. 


Greater  Strength  and  Durability 

Are  the  Important  Advantages  In  Flexible  Metal  Hose 


IT  is  capable  of  carrying  steam  at  all 
pressures'up  to  300  lbs.  per  square 
inch,  and  can  be  furnished  to  stand 
hydraulic  pressure  up  to  10,000  lbs. 
per  square  inch. 

It  is  unaffected  by  heat  or  cold  and 
remains  flexible  at  all  temperatures 
and  can  be  exposed  to  every  vari- 
ety of  climate. 

It  is  not  attacked  by  vermin  or 
nsects,  does  not  kink  or  crush 
and  delivers  its  full  capacity,  in- 
suring a  relatively  larger  capacity 
than  rubber,  linen  or  leather  hose  of 
equal  sectional  area. 

For  conveying  petroleum  and  other  oils  or 
gi easy  liquids  which  speedily  attack  rubber, 
this  tubing  gives  best  possible  results,  as  the 
flexibility  is  improved  by  the  lubrication 
actions. 

New  York  Metal 
42  Broadway, 


The  great  strength  of  I  the  hose, 
which  has  been  found  to  be'unaffected 
after  vehicles  have  passed  over  it, 
admirably  adapts  it  to  the  use  of 'con- 
tractors andjbuilders. 

Here  is  an  excerpt  from  a  |  letter 
from  E.  H.  Sechusen.  Superintendent 
of  the  Bureau  of  Sewers,  New  York, 
regarding  it: 

"The  metal  flexible  suction  hose  which  we 
purchased  from  you  about  two  years  ago  has 
given  entire  satisfaction,  and  when  we  require 
additional  suction  hose  our  former  order  will 
certainly  be  duplicated,  insomuch  as  we  be- 
lieve its  life  to  be  far  greater  than  the  old- 
fashioned  rc-inforced  rubber  variety,  and 
having  an  additional  advantage  rof  being 
much  lighter. 

Let  us  prove  this  superiority  to 
you.  Complete  catalog  on  request. 

Hose  Company 
New  York 
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ni7 D  P  IClf  Q  Steel  or  Wood 

i^EjIXlVlV^IVO  Construction 

and  HOISTS 

Electric,    Steam   and  Hand 

Derrick  Cars  for  Clam 
Shell  or  Scraper  Bucket 
operation  and  (or  gen- 
eral  hoisting. 


DOBBIE  FOUNDRY  &  MACHINE  CO. 

NIAGARA  FALLS.  NEW  YORK 
BRANCHES :  1 08  Parkway,  N.  S.  Pittsburgh,  Pa. 


Chicago 


New  York 


The  Dake  Swinging  Gear 

To  handle  derrick  booms.  Can 
be  bolted  to  skids  in  front  of 
hoisting  engine.  No  dead  center. 

Start,  Stop, 
Reverse  at  Will 

Write  For 
Catalog  EC 

DAKE  ENGINE  CO. 

Grand  Haven,  Mich. 


CLYDE 
Hoisting  Engines 
and  Derricks 


Are  built  for 

SEVERE  DUTY  and 
BEST  RESULTS  in 

General 
Contracting 
Pile  Driving 
Dredging  and 
Excavating 

Descriptive  Catalog  on  Request 

CLYDE  IRON 
WORKS 

Duluth,  Minn. 


CinCAOO.  ILL. 

ais-iu  nam  hi<ir. 

NKW  YORK  CITY 
DO  Cliurok  HldK. 

NKW  OttLKANB 
421  CoroiKlnivt  Ht. 

BAVANNAH 
(iiTimuilii  Iliiiik 

I   I  <>\\  -I  FCX. 

(112  1'iujI  Jtldg.  . 


LIDGERW00D 

Heavy  3 -Line  Grab  Bucket  Hoist 


Loose  Gear  Wheel  on  Rear  Drum  Saves 
Friction  losses.  Lower  Drums  Free  to  operate 
while  upper  Drum  sustains  loading  booms. 

Similar  styles  In  electric  hoists, 

LIDGERWOOD  MFG.  CO. 

96  Liberty  Street,  New  York. 


A  Derrick  that  Does  Not  "Bind" 
when  the  Foot  Block  is  Out  of  Level 


i 
! 


y,   .      1  ■ 

3 

llll 

I   A  ball  and  "^s*. 

socket  foot  block  is  a 

feature  of  the  Terry  &  Tench 

Derrick.   It  swings  just  as  easily 

therefore  when  the  mast  is  ou  t  o£ 

plumb  asit  does  when  the  mast 

is  vertical.  There  is  no  pin 

j   to  "bind "and  eat  up  pow- 

I   er  if  you  don't  plumb 

|   your  derrick  with  an 

j    engineer's  transit. 

And    the  other 

"irons"  are 

worked  out  ,  „ 

justasprac-     >VX  /  'T"8 
.;„„n  y*^„*'        "Ot  cut 

tical  y —  jtf  <0  ,  • 

„      />Xs?  J)       away  ha'f  of 
the  mast    jf.k+jP     r     .u  .u 
■      ,  ■■■        the  timber,  the 

head       Jt    \p    .■      .  .  . 

boom  end  irons 

make  it  possible  to 

utilize  the  full  reach  of 

■I5.T.I0     tno  boom.     *n  our  S,'T- 
leg  derrick  a  chain  supports 
I5.T.9  ,)u.    topping    lift,  letting  the 
boom  swing  clear  around  against 
the  stiff-leg.     These  derricks  are  derricks 
for  contractors,  designed  by  a  contractor 
whi  i  sweat  out  the  improvements  in  actual 
work. 

These  and  other  details  are  fully  de- 
scribe! in  our  new  catalog,  which  will  bo 
mailed  postpaid  to  those  interested  upon 
request. 


THE  TERRY  &  TENCH  CO.,  Incorporated 
Grand  Central  Terminal,  New  York  City 
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There's  No  Footwear  So  Satisfactory 
For  The  Contractors*  Roughest  Work 

in  building  tunnels,  subways,  canals,  sew- 
ers and  aqueducts  —  where  work  is  on 
rough  ground  or  among  sharp  rock  as  the 

"Ironwear"  Robber  Boot 

with  a  rubber  upper  and  a  leather  sole. 

Contains  as  much  of  the  best  of  rubber 
as  the  highest  grade  all  rubber  boot,  with 
soles  and  heels  made  of  whole  lifts  of 
leather,  brass  screwed  fastened,  friction 
lined,  but  wool  lined  if  you  want  them. 
Used  by  the  biggest  contractors  for  10 
years  and  the  best  that's  made,  and  we 
can  prove  it. 

Made  in  three  lengths,  short,  storm 
king  and  hip.    Samples  and  prices  by  first 
mail  for  the  asking. 


J.E.Bates  &  Co.,  NEW  YORK 


Keystone  Cable  Drills 

for  Artesian  Water  Wells,  (Catalog  No.  1);  Min- 
eral Prospecting,  Copper,  Zinc,  Gold,  etc.,  (Cat. 
No.  2);  Deep  Oil  and  Gas  Wells,  (Cat.  3)  Heavy 
Blast  Holes,  (Cat.  4);  Gasoline  Motor  Drills 
(Cat.  7).  Every  well  Engineer  needs  these  books. 


Downie  Double  Stroke 
Deep  Well  Pumps 

Direct  steam  or  power  driven,  are  designed  for  heavy 
service  in  Deep  Artesian  Wells,  Single  Stroke  Pumps 
for  lighter  work,  (Catalog  6.) 

KEYSTONE  QUARRY  DRILL  CO. 

BEAVER  FALLS,  PA. 


THE  SUCCESSOR  TO  NITROGLYCERIN  DYNAMITE 


TROJAN  CANNOT  FREEZE 

In  addition,  Trojan  Powder  will  not  explode 
from  any  ordinary  impact  or  jar,  is  fumeless, 
may  be  stored  for  long  periods  without  atten- 
tion and  with  no  impairment  of  its  efficiency. 

Trojan  Powder  Company 

(Independent) 

New  York,  65  Pine  St.  Portland,  Ore.;  Railway  Exchange  Bldg. 

Chicago.  Chamber  of  Commerce  BMg.  Salt  Lake  City,  Dooly  Bldg. 

AUentown.  Pa.,  Nat.  Bank  Bldg.  San  Francisco.  Phelan  Bldg . 

S  ■  ■■  ■■ 


NITRO  GRANULAR 

THE  NEW  EXPLOSIVE 


A  free  running  black  blasting  powder  with  the  strength 
of  a  35%  dynamite. 

This  powder  can  be  poured  in  crevices  and  exploded 
with  a  gold  medal  cap  or  double  strength  exploder.  Can 
be  used  for  mud  capping,  same  as  ordinary  dynamite. 

Used  all  winter  in  a  temperature  from  15  above  to  10 
below  zero  without  thawing  or  warming. 

Costs  less  than  dynamite  and  gives  better  results. 

Try  it  and  be  convinced.  Catalog  and  further  data 
upon  request. 


NITRO  POWDER  CO.,  Kingston,  N.  Y. 


"AMERICAN" 

Always  meet  the  extraordinary  requirements  of 

PILE  DRIVING 

•   Extra  long  drums — extra  large  boilers  on  these 

ENGINES 


Described  in  our  Big  Illustrated  Catalog. 
Write  Dept.  6  for  a  copy. 


AMERICAN  HOIST  &  DERRICK  CO. 

ST.  PAUL,  U.  S.  A. 

Chicago  Los  Angeles  Denver 

New  York  Seattle  Winnipeg 

Pittsburg  Spokane  Vancouver 

New  Orleans  Portland  Edmonton 

San  Francisco  St.  Louis  Calgary 
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MUMPHANT 


Improved  Wood  Rock  Drills 


Two  hundred  per  cent,  more  wear 

than  the  cast  iron  drill — that  is  the  remarkable 
'record  of  the  Improved  Wood  Rock  Drill,  with  its  chief  parts 
rnow  made  of  Vanadium  Tungsten  Iron. 

The  Wood  Drill  has  been  in  the  forefront  of  rock  drills  for  many 
a  year,  but  this  improvement  places  it  in  a  position  where  there 
is  absolutely  no  comparison  with  other  drills. 
It  is  far  and  away  the  strongest,  the  longest  lived,  the  most  sav- 
ing and  the  easiest-operating  rock  drill  now  sold.  The  Vanadium 
Tungsten  Iron  in  it  has  a  tensile  strength  of  45,000  lbs.,  where 
ordinary  iron  has  only  18,000. 

That  difference  tells  the  whole  story.  Order  ONE,  compare  its 
work  with  your  other  drills,  and  see  if  it  doesn't  give  twice  the 
satisfaction. 

The  Rock  Drill  that  can  be  "cleaned  up  with  a  sledge  hammer, " 
and  "wiped  off  with  a  scoop  shovel."  and  yet  "stay  with  you." 

Moth  Br  ill  Works 


30  Dale  Avenue 


Paterson,  N.  J. 


CHICAGO 
0  PNEUMATIC 
u  TOOL  COMPANY 


Manufacturers  of 


Air  Compressors 

Stationary  and  Portable 

For  Every  Purpose  and  Every  Pressure. 
Steam,  Belt,  Gasoline  and  Electric  Driven 

"Chicago  Giant"  Rock  Drills 

Plug  Drills,  Etc. 


Give  the  maximum 
of  duty  at  the  mini- 
mum of  expense. 

Boy  er  Riveting  Hammer 

Pneumatic  Tools  and 
Appliances 

91       Catalog!  and  Bulletin*  on  />'■ 


Crn'l  Offices: 
CHICAGO 


Brnnches: 
EVERYWHERE 


Eastern  Officat 
NEW  YORK 


SullivanMachinery Company 


122  So. Michigan  Avenue  Chicago  Illinois 

Boston,  New  York.  Pittsburgh,  St.  Louis,  Denver.  San  Francisco,  London,  Paris  i 


Sullivan  Stone  Channelers 

are  the  most  rapid  and  practical  means  for  cut- 
ting the  rock  walls  of  wheel  pits,  canals,  etc., 
when  blasting  is  undesirable.  They  may  be 
driven  by  either  steam  or  air  power,  and  will 
cut  at  any  desired  angle.    Catalogue  561. 

Air  Compressors,  Rock  Drills,  Diamond  Drills 


■ 
1 


it 
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Cut  Your  Crushing  Costs 

by  using  the 

Fort  Wayne  Steel  Rock  Crusher 

A  record  of  twenty  years  for  economy  in  operation 
and  dependability  under  all  conditions  of  service,  is  be- 
hind every  Fort  Wayne  crusher  we  put  out. 

Frame  is  of  cast  steel  to  withstand  all  pulling  strains, 
shafts  are  of  hammered  steel.  Dies  and  cheek  plates  of 
the  best  materials  and  can  be  reversed. 

Fly  wheels  are  low  for  convenience  in  feeding,  thus 
making  a  compact  machine,  easily  moved  and  quickly  set. 

Made  in  several  sizes,  from  50  to  300  tons  daily  capac- 
ity. Mounted  or  unmounted  plants,  with  elevators  and 
screens  of  any  desired  capacity,  furnished  promptly. 

Let  us  show  you  why  this  sturdy,  durable  and  effi- 
cient machine  will  cut  your  costs  and  save  you  money. 

Catalogue  on  request. 


The  Good  Roads 
Machinery  Co. 

Ft.  Wayne,  Ind. 


Just  To  Remind  You  That 

"ENDURITE  ** 

The  Pavement  That  Endures 
IS 

The  Best  Cheap  Pavement 
The  Cheapest  Good  Pavement 


Eddurite — Cove  Street,  New  Bedford.  Mass. 

While  this  pavement  is  designed  for  light  to  medium  traffic  streets  and 
roads,  it  is  not  injured  by  the  occasional  passing  of  very  heavy  loads  as 
shown  by  this  snapshot  of  an  eight  ton  load  of  cotton  passing  over  the 
pavement. 

A  Modern  Pavement  at  a  Moderate  Price 

Further  Information  Furnished  If  Interested. 

WARREN  BROTHERS  COMPANY 


89  Temple  Place 


BOSTON.  MASS. 


Lower  Bids— Greater  Profits— Best  Work 

C  A  3  K   THE    (JSC  R^T^ 

That's  the  Port  Huron  idea,  get  the  order,  increase  your  profit, 
and  do  the  best  job  they  ever  had. 

These  three  things  can  only  be  attained  by  using  a  Port  Huron 
on  your  next  road  job. 


A  Port  Huron  outfit  does  so  much  more  work  than  any  other  that 
you  can  afford  to  put  in  a  low  bid,  and  keep  busy  all  the  time.  The 
Port  Huron  General  Purpose  roller  is  a  complete  power  plant  for 
county,  township  or  contractor. 

There  are  hundreds  of  reasons  why  you  ought  to  own  a  Port 
Huron  Road  Roller  and  a  few  Ail-Steel  Spreading  Dump  Wagons — 
get  our  catalog — read  the  facts,  every  one  proved  by  users. 

You  begin  to  save  money  when  you  write  for  the  book.  Every 
road  contractor  is  an  eventual  buyer — why  not  look  us  up  NOW. 

Port  Huron  Engine  and  Thresher  Co. 

PORT  HURON,  MICH. 

24  State  St..  New  York 
Minneapolis,  Minn. 
Oklahoma  City,  Okla 
Denver,  Col. 

Pittsburg,  Pa.  Philadelphia,  Pa. 


Cincinnati,  O. 
Peoria,  HI. 
San  Francisco,  Los  Angeles,  Cal. 


Des  Moines  Iowa 
Atlanta,  Ga. 
Portland,  Oregon 
Dallas,  Texas 


Kelly-Springfield 

ROAD  ROLLER 

Premier  in  Design,  in  Construction,  in 
Materials,  in  Efficiency,  in  Adaptability, 
in  Durability. 


Our  Line  Covers 

Standard  Rollers — 

from  Ten  Tons  to  Twenty  Tons 

Tandem  Rollers 

from  Two  and  One-Half  to  Ten  Tons 


SEND  FOR  CATALOGUE. 

The  Kelly-Springfield  Road  Roller  Co. 
Springfield,  Ohio 
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Line  of  Municipal  and  Contractors'  Vehicles  is  the  Most 
Complete  and  Extensive  Built 

All  strongly  and  substantially  constructed  upon  the  most  approved 
principles.  Easy  to  operate  and  cost  practically  nothing  to  keep  in  repair. 

Our  reputation  for  building  vehicles  that  give  the  maximum  of  sat- 
isfactory service  is  firmly  established. 

You  Know  You  Can  Rely  on  a  Studebaker 

Catalogs  giving  full  information  of  any  equipment  sent  on  request. 

THE  STUDEBAKER  CORPORATION 

Largest  Vehicle  Manufacturers  in  the  World 
South  Bend,  Ind.f  U.  S.  A.,  Dept.  D  Adv.  1417 


hp 


"Good  Roads" 

are  built  cheaply  and 
quickly  with  K  &  J 
Earth  Movers, 


Get  Catalog  36-A 


The  Kilbourne 
<&  Jacobs  Mfg.  Co. 

Columbus,  Ohio 
New  York.  25  Broad  St. 


Wheel  Scrapers, 
Grading  Plows,  Drag  Scrapers, 
Wheelbarrows,  Special  Road  and 
Ditching  Scrapers,  and  Road 
Levelers,  are  all  necessities  in  road 
building. 

If  you  get  them  under  the 
brand  "K&J"  you'll  be  backing 
yourself  with  years  of  road  build- 
ing experience. 

No.  315 


Power  Plants  Everywhere 

whose  managers  are  on  the  lookout  for  economical  pro- 
duction are  equipped  with  the 

Loomis-Pettibone  Gas 
Generating  System 

and  gas  engines.  The  result  is  a  system  which  gives  the 
highest  obtainable  efficiency  regardless  of  load  conditions 
and  utilizes  practically  any  fuel.  No  other  apparatus 
installed  and  successfully  operating  on  work  so  widely 
varying  in  character.  Details  will  interest  you  as  given 
in  Bulletin  PM  102-17. 

CUDAHY  WIS. 


New  York  Chicago 


-District  Offices  

Birmingham      El  Paso      San  Francisco 

M  127.2 


"Jerusalem  Up-to-Date 


99 


We  Manufacture:  ROCK  CRUSHERS, 
ROAD  ROLLERS,  SCARIFIERS,  GRADERS, 
SPRINKLERS,  SWEEPERS,  DUMP  WAGONS,  DRAG 
AND  WHEELED  SCRAPERS,  ROAD  PLOWS,  ETC. 

THE  AUSTIN-WESTERN  CO.,  Ltd. 

—  Snn  Frnncisco  Lot  Antrim,  C«l.  — 

CHICAGO  ?;"Vi.::Si.Y.  T--  .SaME  NEW  YORK 


HE  ancient  city  of  Jeru- 
salem, Palestine,  has 
decided  to  bring  its  road 
making  methods  up  to 
date.  After  investigat- 
ing numerous  makes  of  machinery, 
both  in  Europe  and  America,  the  City 
Council  purchased  the  Austin  Mo- 
tor Road  Roller  and  Austin 
Steel  Frame  Rock  Crusher. 

Their  decision  is  a  further  contri- 
bution to  the  opinion  generally  ex- 
pressed throughout  the  United  States 
and  many  foreign  countries  that  the 

Austin  Motor  Road  Roller  is 

the  foremost  roller  today  in  the  world's 
road  machinery  market.  It  also  marks 
a  further  advance  in  the  famous 
Austin  Line  of  Road  Ma- 
chines, which  have  held  the  lead 
for  over  thirty-five  years. 
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A  Thousand  Wagons 


will  be  stacked  up  in  the  Watson  storehouse  by 
January  15th — at  least  that's  what  we  are  working 
for  now.    That  means  prompt  shipment. 


In  a  way,  this  advertisement  puts  the  "cart 
before  the  horse."  But  never  mind.  The  bodies 
are  of  air-dried  birch.  Second  growth  white  oak 
wheel  stock  is  used.  Painting  is  by  hand  with 
brushes.  No  dipping.  The  wagon  draws  easy.  It 
has  stood  every  test  for  twenty-four  years.  And 
you  can't  buy  it  quite  as  cheap  as  other  dumping 
wagons. 

WATSON  WAGON  COMPANY,  c*Nna£ota' 

The  World's  Largest  Dumping 
Wagon  Builders 


256  Broadway,  N.  Y. 

607  Security  Bids..  Chicago,  III. 


•  BRANCH  OFFICES - 


604  Witherspoon  BIdg.,  Philadelphia,  Pa. 
1 102  Farmers  Bank  BIdg.,  Pittsburgh,  Pa. 


Quality,  Service  and  Price 

Are  Three  Unequalled  Elements  of  Economy 

In  The  Case  Road  Roller 

A  quality  that  only  our  70  years'  manufacturing  experience 
and  the  largest  output  in  our  line  can  give. 

The  service  of  10.000  sales  representa- 
tives and  fi5  branch  houses  from  which  a 
new  roller  or  any  repair  part  can  be  ob- 
tained in  the  quickest  time. 

A  price  that  is  the  lowest  that  the 
quality  we  must  put  into  it  to  protect  this 
reputation  will  allow. 

Time  price,  10-Ton  Road  Roller,  $2,200 
f.  o.  b.  factory.  Six  per  cent  discount 
for  cash. 

Catalog  E.  C.  describes  our  entire  line. 
Write  for  it. 

J.  I.  Case  Threshing   Machine  Co.,  loc. 

Racine.  Wis.,  U.  S.  A. 
Chicago  Office:  1114-1118  South  Wabash  Avenue 


January  1st — Resolution  Day 


Resolve  to  do  your  hauling  cheaper  than  you  did  last  year. 

Use  TROY  Specials  and  get  your  costs  down  to  rock  bottom. 
Your  teams  can  make  more  trips — The  Special  is  light  running. 
Your  men  can  load  it  quicker — it's  lower  down.  And  it  never 
can  get  out  of  order.    The  price  is  right — get  Catalog  2C. 

The  Troy  Wagon  Works  Co. 


295  So.  Walnut  Street, 


TROY,  OHIO 
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THEODORE  AHLBORN 

Engineer — Constructor 
Charter  Member  Am.  Soc.  Eng.  Cont. 
Consulting  Reinforced  Concrete  Engineer 
Reports,  Plans,  Specifications  aad  Superintendence 
852  Center  Street  CHICAGO 


JOHN  W.  ALVORD 
CHAS.  B.  BURD1CK 

Consulting  Engineers 
Water  Supply         Sewerage         Water  Power 
Hartford  Building 
CHICAGO 


THE  AMERICAN  BUREAU  OF 
INSPECTION  AND  TESTS 

Consulting  and  Supervising  Engineers 
Cement  Testing 
Inspection  of  Railway  and  Structural  Materials 
Chemical  Analyses — Physical  Tests 
General  Offices:  CHICAGO 
New  York     Denver     Minneapolis  Pittsburg 


The  Arnold  Company 

ENGINEERS-  CONSTRUCTORS 
ELECTRICAL  — _CIVIL-MECHANICAt 
■OS  SOUTH  *LA  SALLE  STREET 
CHICAGO 


E.  K.  Mather,  C.  E. 

DAKOTA  ENGINEERING  CO. 

Consulting  Civil  Engineers 
Engineering  Design  and  Superintendence 
of  Construction 

309-311  Western  National  Bank  Block 
MITCHELL.  SOUTH  DAKOTA 


JULIAN  C.  FEILD 

Consulting  and  Contracting  Engineer 
Plans — Specifications — Reports 

105-7  Fefld  Bldg.,  DENIS  ON,  TEXAS 


FRANK  B.  GILBRETH 

(Incorporated) 
General  Contractors 
60  Broadway.  NEW  YORK  CITY 

Contracts  Solicited  where  time  for 
Construction  is  Limited. 


HALBERT  P.  GILLETTE 

M.  Am.  Soc.  C.  E. 
M.  Am.  Soc.  M.  E. 
M.  Am.  Inst.  M.  E. 

Appraisal  and  Efficiency 
Engineering 


IS  William  St. 

537  So.  Desrborn  St. 


NEW  YORK 
CHICAGO 


C.  L.  HERVEY 

M.  Can.  Soc.  C.  E. 
Consulting  Engineer 
Hull  mini  Hiirviy".  Kullm.iW'*  ninl  <  oiurtructlon 
Properly  l>i'vi|..|>in«  tii,  Viil nut I  cum  unci  Imports 
J-.uif  I  rt'uTlfi  ir  f-,r  t  tmt  nwUirH.  (Joimlmrtloii, 
Organization  and  Hupirli.  t  ■  -■■»!«  m  ■ 

4O0  St.  James  Straal  MONTREAL.  QUE 


CONSTRUCTION 
'  SERVICE 
CO. 

15  William  Street 
NEW  YORK 


Specialists  in 

Economic 

Engineering 
Cost  Keeping  and 

Management 

Valuations 

Appraisals 

Estimate* 

Reports  as  to 
Efficiency  of 

Methods 

Management 
Men 

Machines 


A  Professional  Card 

in  Engineering-Contracting  not 
only  forms  an  asset  to  your  busi- 
ness—  but  keeps  your  name 
constantly  before  the  minds  of 
our  readers — the  greater  portion 
of  whom  have  more  or  less  need 
for  professional  services. 

75  Cents  a  Week 

places  you  in  good  company 


ERNEST  B.  HUSSEY 

M.  Am.  Soc.  C.  E. 
Civil  Engineer 
Engineering  Reports  on  Properties  In  the  U.S.orAbroad 
Hydro-Electric  and  other  Power  Development 
Steam  and  Electric  Railways 
Water,  Sewerage  and  Irrigation  Systems 
River  and  Harbor  Improvements 
1011-12-13  Alaska  Building,  SEATTLE,  WASH; 


ROAD  AND  PAVING  MATERIALS 
CEMENTS  AND  CONCRETE 
EXAMINED  AND  TESTED 

Rocks,  Clays.  Bricks,  Blocks,  Asphalts,  Oils,  Tars,  Emul- 
sions and  all  types  of  Bituminous  Materials. 
Improvements  in  Industrial  Products  and  Processes. 
Utilization  of  Waste  Products,  etc. 
Inspections  Specifications  Correspondence 

Investigations  Advice  Solicited 

THE  INSTITUTE  OF 
INDUSTRIAL  RESEARCH, 

Allcrton  H.  Cushmnn,  Ph.D..  Director 
Prevost  Hubbard.  Consulting  Chemist 
CMe/.  Division  Hoods  and  Pavements 

19th  and  B  Streets,  N.  W.,  Washington,  D.  C. 


JENKINS  W.  JONES  &  ASSOCIATES 

Construction  Engineer* 
Kuilroadu,  Mining,  Reinforced  Concrete, 
Uridgus,  Druinuge 
Grand  Hotel.  CINCINNATI,  OHIO 
Florence  Hold.  BIRMINGHAM.  ALA. 


HENRY  L.  LEWEN, 

Consulting   Engineer  in  Reinforced  Concrete. 
Highest  GOLD  MEDAL  for  SYSTEM  of 
Construction. 
200  Fifth  Avenue,  New  Vork. 
P.  O.  Box  106  Madison  Sq..  N.  Y.  C. 


THOMAS  H.  LOOMIS 

Civil  Engineer 

Member  American  Society  of  Civil  Engineers 
Member  American  Society  of  Engineering  Contractors 
Examinations.  Surveys,  Estimates 
Reports  and  Supervision  of  Engineering  Work 

STEUBEN VILLE,  OHIO 


p.  a.  McCarthy  &  sons 

Consulting  and  Designing 
Civil  Engineers 

Rooms  10  and  11  Camp  Building 
210  1-2  Fannin  Street.  HOUSTON.  TEXAS 


ERNEST  McCULLOUGH 

M.  Am.  Soc.  C.  E. 
M.  West.  Soc.  Eng. 

Specialist  in  engineering  problems  of  the  small 
municipality  and  Reinforced  Concrete  Design. 

1448-SlIMoudoock  Block  CHICAGO.  ILL. 


METCALF  &  EDDY 

Members  Am.  Soc.  C.  E. 
Consulting  Engineers  on  Water  Supply, 
Water  Power,  Sewerage  and  Sewage  Disposal. 


BOSTON,  MASS. 
14  Beacon  St. 


CHICAGO,  ILL. 
Harris  Trust  Bldg. 


HARRY  W.  MOOL  CO. 

Engineers 

352  Brandeis  Theater  Bldg.,  OMAHA,  NEB. 


J.  C.  MOTLEY,  P.  L.  DRYER 
and  G.  M.  BRAUNE 

Assoc.  M.  Am  Soc.  C.  E. 
Consulting  Engineers 
Water  Power  Development.  Steel  and  Reinforced  Con- 
crete Structures.  Railroad  Location.  Development  of 
Mining  Properties,  Examinations  and  Reports. 

622-3-4  Woodward  Bldg.,  Birmingham,  Ala. 


H.  G.  PALMER  &  CO. 

Engineers — Contractors 
Plans — Specifications — Reports 

Financial  Reports  a  Specialty 


YORKVILLE. 


IL1JNOIS 


HIRAM  PHILLIPS 

M.  Am.  Soo.  C.  E. 
Consulting  Engineer 
Expert   Reports,    Plans,  Specifications  and 
Superintendence.    Hydraulic   and  Sanitary 
Engineering. 
1000  Th.rd  National  Rank  Bid,.,     ST.  LOUIS.  MO. 
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ALEXANDER  POTTER,  C.  E. 

Hydraulic  Engineer  and  Sanitary  Expert 
114  Liberty  Street  NEW  YORK 

Sewerage  and  Sewage  Disposal 

Water  Supply  and  Purification 


CLYDE  POTTS 

Civil  and  Sanitary  Engineer 
Sewerage  and  Sewage  Disposal  Works, 
Hydraulics,  Water  Works,  Filtration, 
Reports,  Plans  and  Estimates. 
Hudson  Terminal  New  York 


ISHAM  RANDOLPH 

M.  Am.  Soc.  C.  E. 
M.  W.  Soc.  Engr. 
Consulting  Engineer 


IM  First  National 
Bank  Building 


CHICAGO 


SCOFIELD  ENGINEERING  CO. 

Consulting  Engineers 
Power  Stations         Electrical  Railways 
Hydraulic  Developments  Material  Handling 

PHILADELPHIA 


THE  UNDERGROUND  CONSTRUCTION 
COMPANY 

Waterproof  Foundations  and  Corrugated  Concrete  Piles 

Executive  Offices 
Bank  of  Commerce  Building 

Saint  Louis,  .  Missouri 


J.  G.  WHITE  &  COMPANY 

Incorporated 

Engineers,  Contractors 

43-49  Exchange  Place,  41-43  Wall  Street 
NEW  YORK.  N.  Y. 

First  National  Bank  Bldg.,  Chicago,  111. 

Alaska  Commercial  Bldg.,  San  Francisco,  Cal. 

London  Correspondents: 
J.  G.  WHITE  &  CO.,  Limited 
9  Cloak  Lane,  Cannon  Street 

Principal  Philippine  Office:  Manilla,  P.  I 


Stone  &  Webster  Engineering  Corporation 

Constructing  Engineers 


BOSTON.  MAiS. 


BENEZETTE  WILLIAMS 
C.  B.  WILLIAMS 

Consulting,  Designing  and  Supervising  Engineers 
Hydraulic  Works  and  Valuations 
of  Public  Utilities  a  Specialty 
53-56  N.  W.  Cor.  Randolph  and  Dearborn  St.. 
CHICAGO 


HEIDENRE1  CH'S 
"POCKETBOOK" 

The  large  sale  of  this  Pocketbook 
for  designers  of  reinfoiced  concrete 
demonstrates  again  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  saver 
Heidenreich's  Pocketbook  is  directly 
comparable  with  the  best  pocket- 
books  on  structural  steel  work.  Its 
tables  are  very  complete.  The  book 
is  leather  bound,  374  pages,  and  its 
price  is  $3.00  net,  postpaid. 

Tbe  Myron  C.  Clark  Publishing  Go. 

537  So.  Dearborn  S'treot,  Chicago 


W.  W.  YOUNG 

Consulting  Engineer 

St.  Paul  Building.  NEW  YORK  CITY 

Examinations,  Estimates 
and  Financial  Reports 


C.  G.  YOUNG, 

Engineering  and  Construction 

Economic  Methods  based  on 

Sixty 

Experience  in  U.  S.  A.  and  Abroad 

Wall  St.. 

REPORTS  for  FINANCING 

New  York 

W.  H.  ZIMMERMAN  CO. 


Engineers  and  Constructors 
Electrical — Civil — Mecnanical 


First  National  Bank  Bldg. 


Chicago 


THE  PORCUPII  SCARIFIER 

will  break  up  the 
hardest  macadam  to 
any  desired  depth, 
from  1  to  8  inches, 
and  do  it  better  and 
quicker  than  any 
other  method. 

4,000  square  yards 
is  an  average  day's 
work. 

Write  for 
circular 

UNIVERSAL  ROAD  MACHINERY  CO.,  Kingston,  N.  Y. 

BOSTON  ROCHESTER  NEW  YORK 


BITULITHIC 


The  BEST 


THE  IDEAL 
BOULEVARD 
PAVEMENT 


by  Every  Test 


Every  Railway  Surveyor 

will  find  that  he  can  learn  something  from  "Railroad 
Location  Surveys  and  Estimates"  by  Lavis.  An  engineer 
who  has  been  locating  railways  for  20  years  wrote  us  that 
he  found  many  important  helps  in  the  book,  and  that  he 
required  every  one  of  his  party  above  the  rank  of  axman  to 
buy  a  copy, for  it  relieved  him  of  a  great  deal  of  time  educat- 
ing his  men  in  the  best  ways  of  performing  their  duties. 

Every  chief  of  the  party  knows  that  one  of  his  functions 
is  to  train  his  men.  Probably  it  has  not  occurred  to  many 
that  much  of  this  training  could  be  given  better  with  the: 
aid  of  a  book  like  this  of  Lavis. 

The  book  contains  278  pages  (6x9  inches)  and  its  price 
is  $3.00  net,  postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

537  S.  Dearborn  Street,  CHICAGO 


BITULITHIC  is  a  pavement  that  appeals  alike  to  property 
owners  and  city  officials. 

BITULITHIC  has  been  adopted  in  over  250  cities  through- 
out the  United  States  and  Canada,  as  a  standard  pavement 
and  has  been  paid,  and  contracted  for  in  ten  years  to  the  ex- 
tent of  over  19,000,000  square  yards  equal  to  over  1,085  miles 
of  roadway  thirty  feet  wide  between  curbs. 

BITULITHIC  is  a  pavement  laid  by  paving  specialists. 
Our  long  experience  in  the  paving  industry  enables  us  to  pro- 
duce the  best  pavement  possible  out  of  the  best  materials. 

Select  the  BITULITHIC  Pavement  and  it  will  save  you 
money  and  you  will  have  a  pavement  which  has  stood  the  test 
and  one  which  will  not  shove  or  disintegrate,  and  has  proven 
its  adaptability  to  widely  varying  climatic  and  traffic  condi- 
tions. 

BITULITHIC  excels  all  other  forms  of  pavement  in  effi- 
ciency, durability,  facility  of  cleaning,  resistance  to  traffic,  ease 
of  maintenance  and  economy.  It  beautifies  the  city  and  en- 
hances the  value  of  property  more  than  any  other  form  of 
construction. 

Write  today  for  illustrated  booklets  and  learn  more  about 
this  modern  pavement  for  modern  cities. 

Warren  Brothers  Company 

59  Temple  Place 
Boston.  Massachusetts 
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form  a  continuous  steel  form  and  reinforcement 
combined  for  concrete  construction.  These 
plates  are  dovetail,  cross-ribbed  sheets,  overlap- 
ping at  ends  and  sides. 

They  "provide  for  a  strong,  rigid  and  durable 
construction  for  wall,  floor  and  roof,  and  can 
be  erected  much  more  quickly  and  conveniently 
than  when  wooden  forms  are  used. 

Write  nearest  branch  for  "FERRO-LITHIC" 

— it  gives  table  of  safe  loads  and  other  valuable 
construction  data. 


THE  MUSHROOM  SYSTEM 

of  Concrete  Construction 

Eliminates  the  Beam  Nuisance.  The  Flat  Slab  is  Economical  and 
Fully  Protected  by  U.  S.  Patent  No.  935,119  and  1,003,384. 

For  full  information  write 

C.  A.  P.  TURNER,  816  Phoenix  BIdg.,  Minneapolis,  Minn. 


Road   Building  Machinery 

We  manufacture  and  sell  complete  equipment,  especially  adapted  to 
the  requirements  o£  road  building  and  maintenance. 

Request  Catalogue  Covering  Your  Needs 

Acme  Road  Machinery  Company 

FRANKFORT,  NEW  YORK 


One  Building  of  the  United  Shoe  Mach.  Company  . 
Plant  at  Beverly,  Erected  Under  the  New  Method. 


The  Ransome  Unit  System 


of 


Reinforced  Concrete  Construction 

(Patented) 

We  advise  the  use  of  our  patented  Unit  System 
for  the  following  reasons: 

It  is  approximately  20  per  cent  lower  in  cost 
than  monolithic.  It  is  easier,  quicker,  requires 
less  skilled  labor  and  is  more  exact  and  cleaner. 

These  arc  FACTS  demonstrated  in  the  actual 
construction  of  work  aggregating  over  $200,000. 

Let  us  prove  it  to  you. 

Ransome  Engineering  Co. 

Consulting  Concrete  Engineers 
90  West  Street  New  York  City 


Sidewalk 
Forms 


Curb 
Forms 


Curb  and  Gutter  Forms 


Blaw  Forms  are  designed  from  the  contractor's  stand- 
point. They  are  rigid,  light,  quickly  and  easily  handled, 
and  will  last  a  lifetime.  The  design  is  simple  and  the 
cost  low. 

The  experience  of  the  Pioneer  Steel  Form  Builders  at 

your  service. 

Blaw  Forms  have  been  used  on  over  3500  contracts. 
Sewer  Centers  Wall  Forms  Tunnel  Forms 

Shaft  Forms  Aqueduct  Centers  Subway  Forms 

Pipe  Molds         Large  Span  Arch  Ribs  Culvert  Molds 

Awnls  wanted  in  (ill  part s  of  the  country  to  sell  Maw  Sidewalk, 
Curb,  ami  Curl)  and  Cutter  Forms. 
Write  for  ittfornttilitm  .\/ij/ih>:  vour  tftjitirctnents 

BLAW  COLLAPSIBLE  STEEL  CENTERING  CO. 

General  Office*  Pittmburg 
NEW  YORK:  If.:.  Broadway  CHICAGO:  017  Anhlnnd  Block 
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GRAPH  H- 
STATICS 


A  Text  Book  on  Graphic  Statics 

By  CHARLES  W.  MALCOLM,  C.  E. 

It  has  not  been  the  object  of  the  writer  to  discover  new  princi- 
ples, but  rather  to  present  the  subject  clearly  and  logically. 
Many  texts  on  Graphic  Statics  are  open  to  the  criticism  that  they 
have  a  tendency  to  state  principles  and  give  construction  with- 
out proofs.  It  has  been  the  aim  of  the  writer  to  give  the  proofs, 
together  with  full  explanations  of  the  constructions. 

The  four  parts  of  the  text  are:  General  Principles — Framed 
Structures — Roof  Trusses — Beams — Bridges. 

**#**The  book  is  thoroughly  up-to-date  in  reflecting  modern  practice, 
and  is  at  once  comprehensive  and  consise*****         "Engineering  Record" 

*****Professor  Malcolm  has  rendered,  not  only  the  student,  but  the 
practical  worker  as  well,  a  real  service  in  the  preparation  of  this  work***** 

"American  Architect" 

Cloth,  6x9  inches;  330  pages;  155 
drawings.    Price  $3.00,  net  postpaid. 

Sixteen-page  pamphlet  giving  table  of  contents  and 
sample  pages  free. 

Myron  C.  Clark  Publishing  Co. 

337  S.  Dearborn  Street  ::  Chicago,  Illinois 


•AS  INTERESTING  AS  A  NOVEL' 


LOCATION 
SURVEYS 

-STIMATES 


Railroad  Location  Surveys  and  Estimates 

By  F.  LA  VIS,  M.  Am.  Soc.  C.  E. 
Resident  Engineer  Pennsylvania  Railroad  Tunnels.    Formerly  Locating 
Engineer  Choctaw,  Oklahoma  &  Gulf  Railroad,  etc. 

In  an  exhaustive  review  of  this  book,  the  "Railroad  Gazette"  says: 
Once  in  a  while  a  scientific  book  appears  that  combines  the  three-fold 
elements  of  mastery  of  the  subject,  clearness  of  expression  and  elegance 
in  the  use  of  English,  a  combination  as  rare  as  it  is  attractive.  The  book 
at  hand  is  of  this  sort.  It  is  one  of  those  rare  productions  in  which  there 
is  not  a  wasted  word  and  whose  scientific  value  is  high  in  that  it  tells 
clearly  and  concisely  just  what  every  student  and  engineer  should  know. 

***While  the  book  gives  a  broad  and  comprehensive  idea  of  the  scope  and 
method  of  doing  the  work,  the  details  are  by  no  means  neglected.*** 

"Engineering  News" 

The  contents  include  chapters  on :  Resume  of  methods  and  Explana- 
tion of  Terms — Reconnaissance — Organization  and  Equipment — The 
Preliminary  Survey,  Field  Work — Maps  and  Office  Work — Location — 
Suburban  Rapid  Transit  Railways — Estimates  and  Tables  of  Quan- 
tities— Surveys  in  Tropical  Countries  and  Notes  on  Modifications  of 
Organization  and  Equipment — Trigonometrical  and  Curve  Formula, 
Table  of  Level  Cuttings,  etc. 

270  pages;  73  illustrations;  10  folding  plates;  $3.00  net,  postpaid 

DESCRIPTIVE  CIRCULAR  UPON  APPLICATION 

The  Myron  C.  Clark  Publishing  Co. 

537  S.  Dearborn  Street  ::  Chicago,  Illinois 
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THINK  OF  IT! 

Requires  108  Pages  to  Index  Its  Contents 

As  Necessary  in  the  Office  as  the  Typewriter  or  Telephone 

Established  1891  Price,  $10,  Express  Charges  Prepaid 

Over  1600  Pages  Issued  Annually 

HENDRICKS' 

COMMERCIAL  REGISTER 

Of  the  United  States  for  Buyers  and  Sellers 

More  than  17,000  Copies  are  now  being  used  throughout  the  country  for  Purchasing 
Purposes  by  Leading  Corporations,  Railroads,  Manufacturers,  Jobbers, 
Dealers,  Exporters,  Architects,  Engineers,  Contractors,  Govern- 
ments, Institutions,  Mines,  etc. 

Over  350,000  names  and  addresses  of  Ameiican  manufacturers  classified  under  upward 
of  35,000  classifications,  representing  about  every  Machine,  Material,  Tool,  Apparatus  and 
Specialty  required  in  the  Architectural,  Engineering,  Mechanical,  Electrical,  Manufacturing, 
Railroad,  Mine,  Mill,  Quarrying  and  all  kindred  industries,  EMBRACING  EVERYTHING. 


FOR  RAILROADS— From  a  track  bolt  to  a  locomotive. 

FOR  BUILDING  AND  CONSTRUCTION— Every  known  ma- 
terial, specialty,  apparatus,  machine  or  tool  required. 

FOR  MINES— From  a  miner's  lamp,  ventilating  fan,  or  con- 
centrator, to  a  stamp  mill  or  steel  tipple. 

FOR  MUNICIPAL  WORK— From  a  paving  brick,  sewer  pipe 
or  sewer  inlet  to  a  steam  road  roller. 

HARDWARE— Everything  in  builders'  shelf  and  heavy  hard- 
ware, including  a  list  of  the  Jobbers. 

FOR  WATER  SUPPLY— From  a  water  pressure  gauge  or 
gate  valVe  to  a  pumping  engine  or  standpipe. 

FOR  FOUNDRIES— From  a  molder's  flask  or  molding  ma- 
chine to  a  cupola,  including  all  brands  of  pig,  alloys,  etc. 

FOR  THE  DRAFTING  ROOM— From  a  drawing  pencil  or 
tracing  cloth  to  a  blue  printing  machine. 

FOR  SHIPBUILDERS— Everything  from  a  calker's  mallet, 
armor  plate  or  steam  turbine  to  a  marine  engine  or  boiler. 

FOR  CONTRACTORS— From  a  pick  or  shovel  to  a  hoisting 
engine  or  steam  shovel,  Including  all  materials  required. 

FOR  ELECTRICAL  TRADE— From  a  push  button  or  switch- 
board to  a  generator. 

FOR  MACHINE  SHOPS— From  a  tool  holder  or  milling  ma- 
chine  to  a  boring  and  turning  mill  or  traveling  crane. 

I.-OI'  1 1  FATING  AND  VENTILATING— From  an  air  valve  or 
ventilating  fan  to  a  high  or  low  pressure  boiler. 

FOR  PLUMBING  WORK— From  a  closet  pull  to  a  water 
closet  range. 

QUA  KHARS — Every  known  rock  or  mineral  aggregate  pro- 
duced—Granite, Marble,  Sandstone,  Limestone,  Slate,  etc. 
— jiIho  the  loose  sands,  gravels,  clays,  etc.,  with  which 
they  are  allied  and  the  machines,  tools  and  operating  sup- 
plies required  In  their  production. 


FOR  POWER  TRANSMISSION— Everything  from  a  belt 
fastener  to  a  complete  system,  including  the  latest  spe- 
cialties in  right  angle  transmission  and  variable  speed 
countershafts. 

FOR  CONCRETE  WORK— Everything  from  a  socket,  steel 
centering  or  reinforcing  metal  to  a  concrete  mixer,  in- 
cluding all  brands  of  cement,  etc. 

FOR  AGRICULTURE— From  a  garden  rake  or  lawn  mower  to 
a  mower  and  reaper. 

FOR  MILL  OR  FACTORY— Everything  needed  in  the  con- 
struction and  equipment  of  same,  and  every  operating 
supply  required. 

IRON,  STEEL  AND  OTHER  METALS— Everything  made 
from  iron,  steel,  brass,  bronze,  copper,  aluminum,  plati- 
num, zinc,  lead,  etc.,  whether  cast,  rolled,  drawn,  pressed 
or  forged,  including  bar,  plate,  sheet,  wire,  structural  and 
other  shapes,  pipe,  tubes,  bands,  hoops,  high  speed,  high 
carbon,  tool  and  other  high  grade  steels,  bolts,  nails,  nuts, 
rivets,  screws,  rods,  spikes,  chains,  shafting,  reinforcing 
bars,  etc.  Castings  of  every  description  from  all  metals, 
including  every  machine,  tool,  furnace  or  material,  etc., 
for  the  production  of  these  metals. 

MACHINERY— Over  2,900  classifications  of  as  many  different 
kinds,  including  the  name  and  address  of  the  manufac- 
turers of  about  every  machine  required  in  the  production 
or  preparation  of  the  raw  material  and  the  manufacture 
of  clay,  rock,  ore,  metal,  wood,  fibre,  textile,  cereal, 
chemical  and  other  products  in  their  various  shapes  and 
forms  for  the  multitudinous  uses  of  man. 

FOR  THE  ARCHITECT  AND  ENGINEER— Every  Instru- 
ment and  supply  required  for  their  use  and  every  known 
material,  machine,  tool  and  specialty  which  they  are 
called  on  to  specify. 

THE  ROOK  also  contains  many  valuable  mailing  fists  of  the 
entire  count  rv 

FOR  OI  K  COMMERCIAL  RATING  we  refer  you  to  Dun  or 
Bradstreet. 


S.  E.  HENDRICKS  COMPANY 

PUBLISHERS 

74  LAFAYETTE  STREET  NEW  YORK  CITY 
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Scrapers  and  Grading  Plows  of  Known  Quality 

For  over  a  quarter  of  a  century  wherever  there  has  been  an  important  earth  moving  contract  you  will 
find  that  the  greater  part  of  the  work  has  nearly  always  been  done  with 

Western  Wheeled  and  Drag  Scrapers  and  Grading  Plows 

They  have  attained  a  higher  efficiency  through  a  life  time's  experience  in  actual  contract  work  com- 
bined with  largest  manufacturing  experience. 

Western  Wheeled  Scrapers  were  the  pioneers  and  have  always  maintained  their  supremacy  through 
superior  design  and  construction. 

Western  Drag  Scrapers,  Chicago  Tongue  Scrap- 
ers, Western  Buck  Scrapers.  w      Ubig"  W  u 

Western  Railroad  and  Township  Plows  have  ^^te^^^. 
withstood  the  test  of  time  in  the  hardest  service. 
Arly  size  from  2  to  16  horse  power. 


Heavy  Western  California  Fresno 


Complete  catalog  of  Plows,  Scrapers  and  earth  handling 
machinery  on  request. 

Western  Wheeled  Scraper  Co.,  Aurora,  III. 


Western  Rooter  Plow,  No.  20 


?! 


DO  YOU  WANT  ANY? 

Apply,  Write,  Wire  or  Phone  to  the  Old  Reliable 


KOENIG'S  LABOR  AGENCIES 


MALE  HELP 

OF  ALL  KINDS 

Furnished  Free 


612  Walnut  Street 

ST.  LOUIS 

Phone  Main  2766 


507  Bluff  Street 

KANSAS  CITY 

Phone  Main  796 


65  Poplar  Avenue 

MEMPHIS 

Phone  Main  4532 


107  N.  Main  Street 

LITTLE  ROCK 

Old  Phone  1352 


Contractors,  You  Can  Save  Money 
by  Buying  Your  1912  Equipment  Now 


It  is  now  the  season  of  the  year  when  the  contrac- 
tor has  most  time  to  improve  his  equipment — to 
see  that  it  is  in  shape  for  the  coming  year  and  to 
replace  that  which  is  worn  out  or  not  fit  for  use. 
It  is  also  the  time  when  equipment  can  be  bought 
at  lowest  possible  price. 

How  is  your  plant?  Aren't  you  going  to  require 
additional  equipment  for  the  coming  season? 


We  have  Steam  Shovels,  Locomotives,  both 
standard  and  narrow  gauge,  Cars,  Boilers,  Air 
Compressors,  Drills,  Hoisting  Engines,  Con- 
crete Mixers,  etc.,  that  we  can  sell  at  the  pres- 
ent time  at  prices  so  low  that  you  will  certainly 
save  money  by  buying  now. 
Remember  that  we  handle  everything  a  con- 
tractor needs  and  we  either  sell  or  rent. 
Write  today  telling  us  your  requirements,  and 
let  us  quote  you  our  prices. 

United  States  Equipment  Co. 

1816  Fisher  Bldg.,  Chicago 
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Traveling  Derrick 

Gauge,  31'  5".    Mast,  37'  6".    Boom,  75'. 

Lidgerwood  No.  218 — 10x12"  three  drum  hoisting  engine  with  boiler  and  independ- 
ent swinging  engine. 

Levers  mounted  in  quadrant. 

American  derrick  fittings. 

lH  cubic  yard  Clam  Shell  bucket. 

Strictly  first  class  condition.    Location:  Erie,  Penna.    Price  right. 

E.  C.  SHERWOOD,  54  Church  Street,  NEW  YORK 


"STERLING" 

Transits  and  Levels 

Are  Built  for  Efficient  Service 

It  will  pay  you  to  investigate  their 
Merits.  Send  for  Illustrated  Cata- 
logue of  Surveying  and  Drafting  In- 
struments, Field  and  Office  Equip- 
ments. 

ISZARD-WARREN  CO.,  Inc. 

Makers  and  Importers 
136  No.  12th  Street         PHILADELPHIA.  U.  S.  A. 


FOR  SALE 
Ten  Ton  Steam  Roller 

three  wheel  type.  Condition  guaranteed. 
Address  J.  L.  C.  &  CO., 

Care  Engineering  &  Contracting. 


2  yd.  Clam  Shell  Bucket, 

nearly  new — $300. 
1— No.  OThew:  1— No.  4  Thew. 
1 — 38-ton  Traction  Steam  Shovel, 
li  yd.  Marion  Dipper  Dredge. 

FRED.  A.  PECKHAM.McCormick  Bldg.,  Chicago 


1 — 15  ton  Browning  Locomotive  Crane 

Handles  VA  yd.  Bucket. 
1 — 5  ton  Northern  Locomotive  Crane 

Fall  Block  and  Hook. 
1 — Hayward  1  1/4  yd.  Standard  Orange 

Peel  Bucket. 
1— Lambert  8  1/2x10  D.  C.  D.  D.  Hoist 

with  Boiler. 
200  tons  Carnegie  35-lb.  Sheet  Piling. 

Merchants  Steel  &  Supply  Co. 

Marquette  Building,  Chicago,  Illinois 


Frick  Road  and  Plowing  Engine,  9  jxl0, 
in  perfect  working  condition.  Used  only 
one  year.  Engine  at  Sutherlin,  Va.  Ad- 
dress, J.  FORNEY  YOUNG,  82  Gunther 
Building,  Baltimore,  Md. 


iiP.IROpHIS 


ROCK  EXCAVATION, 
TUNNELING  and  QUARRYING 

These  subjects  are  treated  in  detail,  economic 
methods  being  described  and  detailed  coat*  given 
in  Gillette's  "Rock  Excavation — Methods  and 
Cost."  A  contractor  writes  us  that  one  method 
described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticking  in 
the  drill  hole.  A  mining  engineer  has  sent  us  a 
table  showing  the  output  before  certain  of  the 
author's  suggestions  were  adopted  and  after  they 
were  put  into  practice,  giving  an  increase  of  70% 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superintendents  and  foremen. 

It  contains  384  pages  and  its  price  is  M  OO  net, 
postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

037  So.  Dearborn  Straat,  Chicasra 


Proposal  Advertising 

in  Engineering-Contracting  pays, 

Its  news  to  the  contractor  west  of 
Pittsburg  is  at  least  24  hours  fresher 
than  New  York  papers, 

$2.40  an  Inch 


ESTABLISHED  IQZO 

VWA  ENOIN'KEKINO  MINING  AM)  to 
■  SURVEYING  INSTRlTI^NTCr 


RAILS! 


RAILS! 


RAILS! 


We  have  in  stock  and  can  make  prompt  shipment  of  all 
weights  No.  1  relaying  rails  and  splices,  subject  to  inspection. 
We  also  handle  scrap  iron  of  all  kinds  and  can  pay  highest  prices. 

Hyman- Michaels  Company 

Successor*  to  Hi.neK-l'ollalt  Iron  Co. 

General  Offlc«aa  People*1  (>■>%  Uuililimi.  Chicago,  Illinois 


Pipe  Couplings  For  Sale 

All  sizes  of  new  Wroughtiron  Pipe  Couplings 
freshly  taken  off  new  pipe,  all  sizes  up  to  12* 
in  diameter.  Exceptionally  low  prices.  Ship- 
ment can  be  made  promptly. 

BROOKLYN  COUPLING  CO. 
152  South  Street  New  York  City 


BEST  EXTENSIBLE  TRENCHING  BRACE  HADE 

F'DRY  &  MACHINE  CO. 

J  MICHIGAN 


KALAMAZOO 


605  EAST  MAIN  ST. 


W.  <&  L.  E.  GURLEY 

TROY.  NEW  YORK 

Manufacturers  of 

Civil  Engineers'  and  Surveyors' 

INSTRUMENTS 

Catalogue  and  detailed  iniormation  on  request 


LOCOMOTIVES 

140  Locomotives  in  stock,  from 
6  to  80  tons — various  types. 
Narrow   and   standard  gauge. 
Immediate  shipment. 
Freight  and  Passenger  Cars. 

Largest  stock  of  Locomotives  in  the  United  States 

Southern  Iron  &  Equipment  Co. 
ATLANTA,  GEORGIA 


The  Cincinnati 
Frog  &  Switch  Co. 

CINCINNATI,  OHIO 

Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,  Plantations. 


CROSSINGS 

SWITCHES,  FROGS,  STANDS 
AND  PORTABLE  TRACK  for 

all  weights  of  rail  for  Quarries, 
Mines,  Coal  Tipples,  Industrial 
Plants  and  Contractors'  use 


CAi'Ai.oui  r.  \m>  rulers  I'ruN  Kr.yt'Ksi' 

THE  INDIANAPOLIS  SWITCH  &   FROG  CO. 

8PRINQFIELD,  OHIO 
New  Viirkomer.  :•;>  llrniuln  uy    .1.  A.  l'OUl.KH.  Ron. 
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POSITIONS  WANTED,  POSITIONS  VACANT,  MISCELLANEOUS  WANTS 

Cards  in  plain  solid  type,  1  cent  a  word;  Plain  leaded  type,  2  cent*  a  word;  Displayed  cards,  $  1.30  an  lack. 


No  Advertisements  Inserted  Under  These  Headings  Unless  Paid  for  in  Advance 


POSITIONS  WANTED 


POSITIONS  WANTED 


MISCELLANEOUS  WANTS 


WANTED — A  position  as  superintendent  of 
foreman;  twenty  years'  experience  on 
steam  shovel  and  all  grade  work;  first- 
class  track  and  powder  man;  sober  and  in- 
dustrious. Can  give  the  best  of  references. 
Address  Box  56S,  care  of  Engineering  & 
Contracting.  537  So.  Dearborn  St.,  Chicago. 

26-2t 


WANTED — To  enter  into  contracting  part- 
nership with  construction  man  of  several 
years'  experience.  Am  graduate  civil  engi- 
neer with  five  years'  experience  on  railroad 
construction.  Have  several  hundred  dol- 
lars for  the  business  and  party  answering 
must  have  same.  Give  particulars  as  to 
age,  experience,  etc.  References  exchanged. 
Address  Ambrose  Harwell.  Auburn.  Ala. 

25-lt 


AN  EXPERIENCED  PAY-ROLL  and  com- 
missary man  employed  at  present  by  coal 
company  desires  a  change.  Have  had  X 
years  on  construction  work.  Address  W.  S. 
Kessinger,  Mannering,  Mercer  County,  W. 
Va.  25-4t 


CAMP  COOKS— White  man  and  wife,  having 
long  experience  in  contractor's  camps,  de- 
sire position.  Can  furnish  best-  of  refer- 
ences; strictly  sober,  and  are  willing  to  go 
anywhere  or  distance  where  honesty,  so- 
briety and  hard  work  will  bring  good  re- 
turns. Address  or  wire  Albert  W.  LaMond, 
1111  Greenmount  Ave.,  Baltimore,  Md.  25-2t 


WANTED — Position  as  accountant  in  head 
office  of  contracting  firm  located  near  the 
Pacific  Coast  or  the  Southwestern  States, 
by  an  experienced  double  entry  bookkeeper. 
References  and  bond  furnished.  Address 
P.  O.  Box  117,  Melbourne,  P.  Q.,  Canada. 

25-4t 


CAMP  BOOKKEEPER,  COMMISSARY 
clerk  or  timekeeper  wants  position.  At 
present  employed,  but  desire  to  change 
before  January  1st.  Address  Box  562,  care 
of  Engineering  &  Contracting,  537  So. 
Dearborn  St.,  Chicago,  111.  24-4t 


CONTRACTOR  and  superintendent  of  15 
years'  experience  wants  position  in  the 
southwest.  Can  handle  any  kind  of  steam 
shovel  plant,  and  long  experience  in  hand- 
ling all  kinds  of  construction  or  ballast 
trains;  good  references  furnished  if  asked 
for.  Address  Box  560,  care  of  Engineering 
&  Contracting,  537  So.  Dearborn  St.,  Chi- 
cago, 111.  23-5t 


WANTED— To  rent  Thew  traction  shovel  for 
thirty  days,  suitable  for  electric  or  steam 
power.    Mulvill  Bros.,  Alton,  ni.  23-Si 

WILL  PAY  l.-.C  FOR  ONE  COPY  of  Oct.  17, 
1910,  Engineering  &  Contracting.  Com- 
municate before  sending  with  Box  567,  care 
of  Engineering  <fe  Contracting,  537  So. 
Dearborn  St.,  Chicago.  26-lt 


:d  positions 

for  Clerical,  Sales,  Professional , 
Technical  and  Executive  men, sal- 
aries from  $800-$10.0e0.  Can  you 
nil  one?  Write  for  application 
blank  and  booklet  "Salaried 
Positions." 

NO  CHARGE  UNTIL  PLACED 
Business  Service  Co. ,1211  Common- 
wealth Bldg..  Philadelphia.  Pa. 


FOR  SALE 

Back  Numbers  of 

Engineerings  Contracting 

We  have  a  limited  number  of  un- 
bound volumes  for  sale  at  $2.00  each. 


.  27  I 
.  28  \ 


Vol 
Vol 

Vol.  31 
Vol.  32 


1907 


1909 


1908 


1910 


Vol.  29 
Vol.  30 

Vol.  33 
Vol.  34 


These  volumes  will  complete  to  date 
the  entire  file  of  ENGINEERING  & 
CONTRACTING  in  the  present  form. 

Engineerings  Contracting 

537  So.  Dearborn  St.,  Chicago 


CEMENT,  CONCRETE  AND  REINFORCED  CONCRETE 


The  General  Treatise  on  Concrete  Design  and  Construction 

Concrete  and  Reinforced  Concrete  Construction,  by  Homer  A. 
Reid,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Engineer,  Bureau  of 
Buildings.  New  York  City.  Cloth,  6x9  inches;  1)06  pages,  70 
tables,  715  illustrations.    Price,  $5.00  net,  postpaid. 


The  Concrete  Constructor's  Guide  to  Methods  and  Costs 

Concrete  Construction — Methods  and  Cost,  by  H.  P.  Gillette, 
Editor-in-Chief  Engineering  &  Contracting,  M.  Am.  Soc.  C.  E., 
M.  Am.  Soc.  M.  E.,  M.  Am.  I.  M.  E.,  and  Charles  S.  Hill,  C.  E., 
Managing  Editor  Engineering  &  Contracting.  Cloth,  Gx9  inches; 
700  pages,  306  illustrations.    Price,  $5.00  net,  postpaid. 


The  Concrete  Pocketbook  for  the  General  Practitioner 

Engineers'  Pocket  Book  of  Reinforced  Concrete,  by  E.  Lee 
Heidenreich.  Flexible  leather,  374  pages,  il/zx6%  inches;  illus- 
trated.   Price  $3.00  net,  postpaid. 


The  Concrete  Specialist's  Pocketbook 

The  Reinforced  Concrete  Pocketbook,  by  L.  J.  Mensch,  Mem- 
ber Am.  Soc.  C.  E.  Full  leather,  216  pages,  41/2x61,i  inches.  Price 
$4.00  net,  postpaid. 


Approved  Practice  in  Concrete  Bridge  and  Culvert  Work 

Concrete  Bridges  and  Culverts,  by  Henrv  Grattan  Tvrrell. 
C.  E.  Flexible  leather,  272  pages,  6%x4l/2  inches;  66  illustra- 
tions.    Price,  $3.00  net,  postpaid. 


The  Concrete  Worker's  Manual  of  Design  and  Construction 

Reinforced  Concrete,  A  Manual  of  Practice,  by  Ernest  Mc- 
Cullough.  Member  West.  Soc.  Eng.  Cloth,  5x7%  inches;  136 
pages,  illustrated.    Price,  $1.50  net,  postpaid. 

Elastic  Arch  Computation  Simplified 

Theory  and  Design  of  Reinforced  Concrete  Arches.  By 
Arvid  Reuterdahl,  Sc.  B.,  A.  M.,  Chief  of  Bridge  Department, 
engineering  Department,  Citv  of  Spokane,  Wash.  Cloth,  6x9 
inches;  132  pages.    Price,  $2.00  net,  postpaid. 

Diagrams  for  Rapid  Concrete  Designing 

Diagrams  for  Designing  Reinforced  Concrete  Structures,  In- 
cluding Diagrams  for  Reactions  and  Strength  of  Steel  Beams, 
by  G.  F.  Dodge,  Member  West.  Soc.  Eng.  Cloth,  15^x12% 
inches;  112  pages,  43  diagrams.    Price,  $4.00  net,  postpaid. 

Instruction  Book  for  Concrete  Inspectors 

Concrete  Inspection,  by  Charles  S.  Hill,  C.  E.,  Managing  Edi- 
tor Engineering  &  Contracting.  Cloth,  3%x6  inches;  1S6  pages. 
Price,  $1.00  net,  postpaid. 

The  Cement  Tester's  Manual  of  Practice 

Practical  Cement  Testing,  by  W.  Purves  Taylor,  M.  S.,  C.  E. 
Cloth.  6x9  inches;  330  pages,  5S  tables,  142  illustrations.  Price, 
$3.00  net,  postpaid. 

A  Compendium  of  Concrete  Test  Data 

Cements,  Mortars  and  Concretes:  Their  Physical  Properties, 
by  Myron  S.  Falk,  Ph.  D.,  of  Columbia  University.  Cloth,  6x9 
inches;  184  pages,  illustrated.    Price,  $2.50  net,  postpaid. 


Published  and  for  Sale  by 

The  Myron  C.  Clark  Publishing  Company 

537  S.  Dearborn  Street,  Chicago 
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Hardwood  Top 


Drafting  Room  Furniture 


Our  assortment  of  drafting  room  furniture  com- 
prises the  latest  and  most  complete  line  and  the 
most  improved  designs  in  drawing  tables,  chests  of 
drawers,  filing  cabinets,  etc.,  for  the  drafting  room. 
All  of  these  goods  are  entirely  of  our  own  manufac- 
ture, which  gives  us  absolute  control  of  the  quality 
of  every  component  part  of  our  product,  and  ena- 
bles us  to  guarantee  every  piece  of  our  drafting 
room  furniture  to  be  exactly  as  we  represent  it. 
Send  for  our  Booklet  on  Drafting  Room  Furniture. 

KEUFFEL  &  ESSER  CO. 


127  Fulton  Street 

NEW  YORK 
CHICAGO         ST.  LOUIS 
68  W.  Madison  St.  813  Locust  St. 


General  Office  and  Factories 
HOBOKEN.  N.J. 
SAN  FRANCISCO  MONTREAL 
48-50  Second  St.  252  Notre  Dame  St.  W. 


Drawing  Materials,  Mathematical  and  Surveying 
Instruments,  Measuring  Tapes 


?    15  lbs.  or  7ilb$.  ? 


"flTHY  carry  a  heavy  transit  when 
our  "Pioneer"  will  answer  your 
purpose  for  90%  of  the  work.  Con- 
structed on  substantial  lines  for  hard 
wear.    Our  Circular  No.  7-59  tells  all. 

We  also  manufacture  heavier  grades 
of  Transits  and  Levels  and  have  a 
large  stock  of  Drawing  Material. 


Established  1886. 


KOLESCH  &  CO. 


138 
Fulton  St. 


New  York 


THE  SHAW 
Blueprint  Machine 

does  more  work  in  the  same  time  and  at 
less  expense  in  current  than  any  continu- 
ous blue-printing  machine  on  the  market 
and  costs  a  little  over  half.  It  is  entirely 
automatic,  makes  a  continuous,  sharp, 
clear  print  of  any  length  and  occupies 
only  a  space  2\  sq.  ft.  and  head-room  of  8 
ft.  Our  Booklet  contains  information 
valuable  to  users  of,Cblueprint  machines. 
Send  for  it. 

Shaw  Blueprint  Machine  Co. 

7  Campbell  Street  Newark,  N.  J. 


INSTRUMENTS 


Send  for  Catalog  No.  3 


You  are  not  going  to  save  money  by  sitting  down  and 
comparing  prices  of  transits.   Spend  a  little   time  I 
and   thought  in  close  investigation  of  the  "Buff." 

BUFF  &  BUFF  COMPANY,  Boston,  Mass. 


fl/FK/N 


MEASURING  TAPES 

ftre  Standards  of  Accuracv,  Durability  and  Workmanship 
SEND  FOR  CATALOG. 

7He/ufk/nPuleCO'  Saginaw,  Mich 


PETER  E.  MEAGHER 

PETER  E.  MEAGHER 

Railway,  Mining  and  Contractors'  Equipment 

LABOR  AGENT 

New  and  Second  Hand 

Male  help  furnished  to  employers  free  of  charge 

No.  409  WEST  MICHIGAN  ST 

One  man  or  a  carload 

Send  us  a  trial  order 

Warehouse  and  Yards: 

Railroad  St.  and  10th  Ave. 

No.  409  WEST  MICHIGAN  ST. 

DULUTH,  MINN. 

DULUTH,  MINN. 
— ^_ — ^ — — — — — 
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THE  IMPROVED  SEWER  JACK 

Swivel  Head       Vise  Handle 
BOTTOMLEY 
MACHINE  CO. 


Market  St., 
ALLIANCE.  O. 


Our  Creosoted   Materials   Never  Decay 

We  manufacture  Creosoted  Conduit  for  Underground 
Wires,  Creosoted  Piles  and  Sheet  Piling,  Wood  Paving 
Blocks,  Bridge  Timbers  and  Planking,  and  all  kinds 
of  Creosoted  Lumber. 

Send  for  Literature. 

THE  WYCKOFF  PIPE  AND  CREOSOTING  CO. 

48  CHURCH  ST.  (Inc.)  NEW  YORK 


When  Making  Estimates 

the  careful  study  of  the  method  used  and  costs 
incurred  by  others  on  similar  work  is,  of  course, 
essential  for  economy  and  exactness. 

Gillette's  Hand  Book  of  Cost  Data  (second 
edition)  devotes  nineteen  hundred  pages  to  classi- 
fying and  setting  down  the  best  available  records 
of  this  character,  relating  to  earth  and  rock  exca- 
vating, roads  and  pavements,  masonry,  concrete, 
waterworks,  sewers,  timberwork,  buildings,  rail- 
ways, bridges  and  culverts,  steelwork,  engineering 
and  surveying,  etc. 

The  price  is  five  dollars,  postpaid. 

The  Myron  C.  Clark  Publishing  Co.,  Chicago 


More  "Says  A 

E  OF  A  DIFFERENT  NATURE 


9  9 


(Continued  from  LAST  WEEK) 

Says  a  Maryland  City  Engineer: 

"In  several  instances  I  have  seen  your  'Acme'  (Nestable)  Culvert 
support  a  10-ton  roller  with  only  .Sofa  foot  covering  on  it  with 
no  deflection." 

Says  a  B.  &  O.  Railway  Engineer: 

"A  1 5=ton  road  roller  passed  over  the  'Acme'  several  times  with 
only  a  foot  of  loose  earth  on  it  and  it  stood  the  test." 

Says  a  Texas  Railway  Assistant  Genearl  Manager: 

"The  results  of  the  use  of  a  year  of  your  'Acme'  Culverts  under 
our  road  bed  are  so  satisfactory  that  we  shall  make  use  of  them  in 
future  work." 

Says  a  Road  Master  of  an  Alabama  Railroad: 

"You  have  just  received  our  second  carload  order  for  'Acme' 
(Nestable)  Culverts  within  a  year's  time,"  etc. 

Says  a  Massachusetts  Town  Selectman  : 

"We  put  the  steam  road  roller  over  the  'Acme'  (Nestable 
as  soon  as  it  was  set  up  and  it  stands  up  all  right." 

Says  a  Railway  Manager  in  Colorado: 

"We  have  'Acmes'  installed  under  our  road  and  they  are  stand- 
ing the  heavy  traffic  in  an  entirely  satisfactory  manner." 

Now  Just  This  One  Fair  Question:  Whose  Opinions 
Do  You  Think  Merit  The  Most  Consideration  Such 
People  As  Quoted  The  Past  Two  Weeks  Or  Our  Com- 
petitors' Salesmen? 


TheQ^nton  Culvert®? 

-Sole,  Manufacturers 

CS.Tv-roisr,OHio,  U.S.  A. 


MERIWETHER  SYSTEM 

Continuous  Reinforced  Concrete  Pipe 


(PATENTED) 


24-inch  and  30-inch  Pipe  for  the  Sanitary  Sewer  System  of  Lebanon,  Pa. 


Do  not  fail  to  visit  us 
at  the 

New  York 
Cement  Show 

Madison  Square 
Garden 

Jan.  29  to  Feb.  3 


LOCK  JOINT  PIPE  COMPANY,  City  Investing  Building,  NEW  YORK 


Pacific  Lock  Joint  Pipe  Co..  Seattle  and  Taeoraa,  Wash. 
F.  H.  McGavln  Co.,  Ltd.,  Winnipeg.  Canada 


WRITE  FOR  ILLUSTRATED  CATALOG 

Francis  Hankln.  Montreal  and  Toronto.  Canada 
Huston  Concrete  Company,  Havana,  Cuba 


Mexican  Steel  Products  &  Machinery  Co..  S.  A.,  Mexico 
City.  Mexico 
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on  your  sewer  jobs  a  clay  pipe  hard  burned 
like  a  brick,  but  unglazed  and  unverified  ? 

We  asked  dozens  of  engineers  this  same 
question.  They  all  said  NO — naturally. 
An  engineer  strives  to  be  as  consistent  in 
designing  a  sewer  as  in  designing  a  bridge, 
to  make  it  equally  strong  and  safe  from  end 
to  end.  If  a  sanitary  equipment  begins  with 
fire-  glazed,  porcelain-like  tubs  and  basins, 
it  should  continue  with  fire-glazed  porcelain- 
like pipe.  A  consistent  engineer  could  not 
accept  for  direct  contact  with  sewage  either 
from  houses  or  from  streets  a  material  that 
had  never  been  through  the  fire  and  heated 
to  the  fusing  or  glazing  point.  All  other  ma- 
terials are  porous,  leaky,  unsanitary,  unsafe. 

Vitrified,  Salt -Glazed 
Sanitary  Sewer  Pipe 

is  a  porcelain  product.     It  is  consistent. 


Send  for  our  interesting  books. 

Sewer  Facts — Free. 
Sewer  Failures  Free. 

Sewer  Specifications  — 

12  cents. 

Ask  about  our  $1500 
Prize — For  the  best  Sewer 
Pipe  Joint. 


The 

Clay  Products 
Publicity 
Bureau 

817  Wall  Street 
KANSAS  CITY.  MO. 


A  New  Foundry — New  Pipe — New  Catalogue 


CAST  IRON  PIPE 

JAME§B  CLOW  &  SONS  chjcago 

WORKS:  COSHOCTON  (NEWPlftNT)  &  NEWC0MERSTOWN,Q;:' 


Specials,  Eddy  Gate  Valves,  Manhole  Frames 
and  Covers,  Drinking  Fountains,  Lamp  Posts,  Hydrants,  Eto. 


American  Cast  Iron  Pipe  Company 


Cast  Iron  Bell  and  Spigot  Pipe  has  many  advantages  over 
other  kinds  and  Is  used  almost  exclusively  by  the  largest 
water  and  gas  Interests  In  the  U.  S. 

Works  and  General  Office  Birmingham,  Alabama. 


Western  Sales  Office,  Scarritt  Bldg. 


Kansas  City.  Mo. 


GLAMORGAN  PIPE  &  FOUNDRY  CO. 

LYNCHBURG,  VIRGINIA 

WATER  SEWER 

gas        y0HMTWmmim  culverts 

HYDRANTS     Flanged  Material  and  VALVES 

Special  Castings  of  Every  Description 
McWANE  &  RICE,  Western  Managers,  537  The  Rookery,  CHICAGO 


D.  B.  M.  WIRELESS  PIPE  LOCATER 

Locates  Any  Pipe  No  Matter  How  Deeply  Buried. 

It  points  out  the  exact  location  of  metal,  water,  gas, 
steam  and  other  pipes  under  ground  even  when  cov- 
ered with  boards,  snow,  ice  or  concrete. 

IT  NEVER  FAILS 
Saves  time  and  expense  of  tearing  up  streets.  Sold 
on  ten  days'  free  trial  offer.    Better  write  at  once. 

MODERN  IRON  WORKS,  Quincy,  Illinois 

Patents  Pending  WIRELESS  Trade-Mark. 


MUNICIPAL  ENGINEERS, 

CONTRACTORS, 
f^^SS^A     PLUMBERS  — 

^^BsP  WE    D,RECT  ATTENTION 

BBrfB  "BRAZIL" 
mSfi    ■       and  OHIO 

i|CM        SEWER  PIPE 

■       If  ^^H|  VITRIFIED  SALT-OLAZEO 

9    m       ^Hj  STANDARD  AND  DOUBLE 

^ss^  STRENGTH 

PRICES    ON     INQUIRY        PROMPT  IHICBINTI 


FOR  WATER  AND  OAS  WORKS 

As  pood  as  the  best  material  in  the  country  and 
25  years'  experience  can  make  it. 
Let  Us  Quote  You  Pricbs 

McWANE  PIPE  WORKS 


Main  Office  :  LYNCHBURG,  YA. 

Kastkkn  OtFIOl 
220  Uroadwiiy,  N.  Y. 


\V  11  ST  Kit  N  (  ll'I'H  I 

MoWmIM  ■  Ricr,  f).'t7,  The  Rookery.  (Mm  atfo 
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What  is  the  Efficiency  of 
Your  Mine  Pump  Installation— 

Not  the  Rated  or  Theoretical  Efficiency 
but  the  Average  Efficiency  Developed 
From  One  Year's  End  to  Another? 


THERE  are  many  types  of  plunger  pumps 
which  develop  remarkably  high  initial 
efficiencies  and  many  unthinking  people  im- 
agine that  is  the  efficiency  they  are  going  to 
obtain  in  actual  service. 

They  do  not  stop  to  consider  that  practically  all  mine 
waters  are  charged  with  acid  or  saline  solutions,  sand 
or  grit  and  any  one  of  these  reduces  efficiencies  rapidly 
in  any  of  the  plunger  types  of  pumps  so  that  in 
average  use  the  actual  efficiency  attained  is  10  to  20 
per  cent  below  the  rated  efficiency. 

The  "American"  Centrifugal  not  only  attains  high  initial 
efficiencies — up  to  82  per  cent — but  it  maintains  these  efficiencies. 

It  is  little  affected  by  acids  or  salts,  sand  or  grit,  there  is  no 
stoppage  to  repair  worn  out  valves,  it  keeps  at  it  every  day  in 
the  year  and  with  mighty  little  attention. 

Moreover,  the  "American"  Centrifugal  occupies  less  space  than 
any  plunger  pump  of  equal  capacity,  and  when  direct  connected 
to  electric  motor  there  is  only  the  discharge  pipe  in  the  shaft 
obviating  the  installation  of  the  objectionable  steam  pipes  in  the 
shaft  which  are  a  part  of  nearly  all  plunger  pump  installations. 

In  addition  to  this  the  high  efficiencies  attained  by  the  "Ameri- 
can" centrifugal  enables  the  single  stage  pump  to  operate  against 
as  high  heads  as  two-stage  or  three-stage  centrifugals  of  many 
other  makes. 

Here  is  a  typical  "American"  Mine  Installation. 

The  Sinker  Pump  is  carried  in  a  gallows  frame  with  a  vertical 
type  electric  motor  and  may  be  made  in  any  number  of  stages 
operating  most  economically  on  heads  up  to  100  feet  for  each  stage. 

The  Station  Pumps  may  be  made  in  any  number  of  stages,  each  stage  operating 
against  125  feet  heads  and  they  are  so  constructed  that  all  working  parts  can  be 
exposed  by  merely  lifting  the  cover  without  disturbing  the  pipe  connections. 

In  usual  practice  the  pumps  operate  on  a  single  line  of  pipe,  as  illustrated,  in 
which  case  a  check  valve  is  placed  in  the  pipe  immediately  above  each  pump  to 
relieve  all  back  pressure,  but  installations  also  are  frequently  made  to  discharge 
into  a  sump  at  each  level  and  in  that  case  the  station  pump  operates  from  the 
sump  at  that  level  to  the  next  higher  pumping  station  or  to  the  surface  discharge. 

These  station  pumps  are  also  the  highest  development  of  the  centrifugal  principle 
of  pumping  and  are  adapted  for  any  high  duty  pumping  and  the  sinker  pumps 
are  especially  adapted  for  caisson  pumping. 

If  you  are  interested  in  this  improved  and   simplified  principle  that 
maintains  highest  efficiencies  and  is  cheapest  when  yon  have  figured  all 
the  costs  after  a  period  of  years,  write  for  catalog  117,  the  most  complete 
centrifugal  catalog  ever  issued. 

The  American  Well  Works 

General  Office  and  Works:  Aurora,  111, 
Chicago  Office  First  National  Bank  Bldg. 
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United  States 
Cast  Iron  Pipe  &  Foundry  Co. 


MANUFACTURERS  OF 


CAST  IRON  PIPE 

All  Regular  Sizes  3-inch  to  84-inch 

For  Water,  Gas,  Sewage  Drains, 
Culverts,  Etc. 


FLANGE  PIPE— FLEXIBLE  JOINT  PIPE 
SPECIALS,  HEAVY  CASTINGS 

WORKS: 

Addyston,  Ohio  So.  Pittsburgh,  Tenn.  Cleveland,  Ohio 

Anniston,  Ala.  Burlington,  N.  J.  Columbus,  Ohio 

Bessemer,  Ala.  Bridgeport,  Ala.  Louisville,  Ky. 

Bufialo,  N.  Y.  Chattanooga,  Tenn.  Newport,  Ky. 

Scottdale,  Pa.  Superior,  Wis. 

Western  Sales  Offke,  923-27  Peoples  Gas  Bldg.,  Chicago 

General  Office,  71  Broadway,  NEW  YORK 


Contractors' 
Pump 

The  Pomp  That  it  Revolutioniz- 
ing the  Pumping  Problem 

^  The  Contractors'  Pump  Is  a 
powerful,  gasollnemotor-drlv- 
en,  double-acting,  diaphragm 
pump,  that  will  raise  and  force 
water  containing  gravel,  sand, 
mud  or  sewage,  without  clog- 
ging. 1  It  has  more  than 
double  the  capacity  o  f  the  or- 
dinary hand-power  diaphragm 
pumps,  andean  beoperated  on 
less  than  one  quart  of  gasoline 
per  hour.  fLook  Itover,  Think 
Hover.  Compare  It  with  other 
pumps.  If  you  are  Interested, 
write  for  CATALOG  giving 
Full  Particulars. 

MANUFACTURED  ONLY  BY 

A.  A.  PARKER 
Front  St..       WateHord.  N.  Y. 


PIPE  OF  ALL  SIZES 


Machine  Banded — Wooden 

and  Continuous  Stave 
Pressure  and  Conduit  Pipe 


DOR  Waterworks  Systems.  Irrigation, 
'  Uoiiicstu  Water  Supply,  Power  Plants, 
Fire  Protection  for  Cities,  Dreiluc  Work. 
Towns,  Mills,  Manufacturing  Piants, 
Hydraulic  Mining,  Salt  Water  Mains. 

Insulated  \\  ire  Conduits,  Special  Pipe  lor 
Mines.    Wooden  Tanks  and  Towers 
For  All  Purposes. 

Washington  Pipe  &  Foundry  Co. 

IM2lo  1620  Cooler  Si, .100 1  lo  .1019  Aulln  St., 
IACOMA,  WASMINOION,  11.8.  A. 


"  Improved  "  Combination 

Steel  and  Wood  Pipe 

for  use  in  connection  with 

Water  Works  Systems,  Mines. 
Railroads,  Irrigation,  Etc. 


Costs  less  than  Iron  Pipe. 
Cheaply  and  easily  installed. 
Durable,  strong  and  will  not  rust. 
Greater  capacity  than  iron. 


Write  for  information. 

Michigan  Pipe  Company 

Bay  City,  Michigan 


A  PUMP  WITHOUT  SLIP 
OR  LEAKAGE 

In  the  ordinary  reciprocating  pump 
anywhere  from  5  to  10  per  cent,  of  the 
water  in  the  cylinder  leaks  back  past  the 
piston  instead  of  going  out  to  the  dis- 
charge. Water  is  also  continually  leaking 
past  the  packing  gland,  from  the  valve 
chambers,  etc.,  making  the  pump  room 
sloppy.  None  of  these  things  occur  with 
the  Pulsometer.  In  the  first  place,  as  it 
has  no  pistons,  slippage  cannot  occur; 
and  as  it  has  no  stuffing  boxes  or  packing 
glands,  leakage  is  impossible. 

The   Pulsometer  has  absolutely  no 
nibbing  surfaces;  therefore,  lubrication  is 
unnecessary  and  this  nuisance  is  done  away  with. 

The  Pulsonieter  is  without  doubt  the  handiest  pump  to 
operate.  All  you  have  to  do  is  turn  on  the  steam  and  it 
will  start  throwing  water.  When  once  started,  it  never  needs 
any  attention.  Then  again,  its  steam  economy  is  as  good  as 
the  ordinary  direct  acting  pump  and  it  only  weighs  about 
half  as  much.  These  points  are  fully  explained  in  our  new 
"Pulsometer  Handbook."    Writefora  copy  today. 

Pulsometer  Steam  Pump  Co. 

11  BATTERY  PLACE,  NEW  YORK,  N.  Y. 

CHICAGO  OFFICE:  223-231  NORTH  JEFFERSON  STREET 

No.  20 
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Ceresit  is  Unlike  Any  Other 
Water  Repelling  Prepara- 
tion—It Waterproofs 
Through  and  Through. 

It  waterproofs  uniformly  throughout  the  mass 

of  concrete  because  Ceresit  is  placed  in  the  water 
and  is  held  in  suspension  in  particles  so  small  that 
it  is  practically  dissolved  in  the  water. 

It  is  mixed  in  the  concrete  along  with  the  water 
and  since  it  penetrates  to  every  particle  of  material 
with  the  water  it  must  waterproof  uniformly. 


"Ceresit: 

(Waterproofing) 


m 

And  an  important  feature  about  Ceresit  is  that  its 
water  repelling  properties  increase  with  age — the 
older  the  concrete  the  better  it  is  waterproofed. 

These  points  of  absolute  uniformity,  and  perma- 
nent water  repelling  properties  place  Ceresit  in  a 
class  by  itself  among  waterproofing  preparations. 


HARPER  MEMORIAL  LIBRARY,  UNIVERSITY  OF  CHICAGO 
Basements  Waterproofed  with  Ceresit 

We  are  in  a  position  to  prove  these  statements  by 
the  most  rigid  tests  and  extensive  use  both  in  this 
country  and  throughout  the  whole  civilized  world. 

Ceresit  is  sold  in  barrels  and  in  5  and  10  gallon 
cans. 

Better  write  at  once  for  free  book  "C"  on 
"How  to  Effectively  and  Permanently  Water= 
proof  Concrete  and  Cement  Mortar." 


Ceresit  Waterproofing  Company,  70  West  Adams  St,  Chicago 

Branches:    1133  Broadway,  N.  Y.        1218  Chestnut  Street,  Philadelphia,  Pa. 


K  Municipal  Castings 

Manufactured  in  the  United  States 


E.  BURR  &  CO.,  Champaign,  Illinois 


The  DES  MOINES  Hemispherical 
Bottom  Steel  Tanks  and  Towers 

have  been  used  and  approved 
by  nearly  all  leading  engineers. 
They  are  undoubtedly  the  most 
economical  means  of  storing 
water  at  an  elevation. 
We  have  built  many  of  these 
in  the  United  States,  Canada 
and  Mexico. 

Estimates  cheerfully  furnished. 
WRITE  FOR  CATALOG  NO.  4- 

Des  Moines  Bridge  &  Iron  Co. 

PITTSBURG,  PA.,  804  Corry  Building 
DES  MOINES,  IOWA,  958  Tattle  Street 
DALLAS.  TEX.,  Praetorian  Building  


Madison  Barracks, 
Sacketts  Harbor,  N.  Y. 
300,000  Gals.    Height  131  fl.  6  ins. 


CHICAGO  BRIDGE  &  IRON  WORKS 

Engineers — Manufacturers — Contractors 

Design — Manufacture — Construct 
Structural  Material,  Bridges,  Turntables,  Buildings,  Water  Towers, 
Stand  Pipes,  Gas  Holders,  Steel  Work 
METAL  STRUCTURES  FOR  ANY  SERVICE 

Our  Catalog  No.  13  Mailed  to  Any  Address  Upon  Request 


Offices  : 


!05th  and  Throop  Sts.,  Chicago,  III 
30  Church  St..  New  York. 
Praetorian  BIdg.,  Dallas,  Texas. 
Greenville,  Pa. 


Shops : 


Chicago,  III. 
.  Greenville,  Pa. 
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Berger  s  Expanded  Metal  Lath 

is  an  easy  lath 
to  work.    Once  you 
use  it  you  will  readily  ap- 
preciate how  easily  it  bends 
to  fit  into  the  most  difficult  cor- 
ners and  cornices.   There  are  no  sharp 
edges  to  injure  the  hands.  When 
used  in  connection  with 

Prong  Lock  Studs  and  Furring 


it  makes  a  rapid  working  combination  and 
assures  you  a  good  job.  With  these  two 
materials  there  are  no  delays — -they  work  to- 
gether quickly  and  smoothly — your  men  can 
go  at  top  speed  and  every  job  will  be  a  good 
one  and  completed  in  record  time. 

.4  postal  card  to  the  nearest  Berger  Branch 
will  bring  yon  our  catalogue  telling  of  these 
improved  methods. 


Boston 
Chicago 
New  York 
Philadelphia 


The  Berger  Mfg.  Co. 
Canton,  Ohio 


Atlanta 
St.  Louis 
Minneapolis 
San  Francisco 


Also  manufacturers  of  Metal  Celllnz.  Black.  Galvanized  and  Painted 
Roofings.  Eaves  Trough  and  Conductor  Pipes.  Metal  Lumber.  Raydlant  Side- 
walk Lights.  Brick  and  Stone  Siding.  Ridge  Roll.  Tile,  etc 


CHICAGO 

k  PORTLAND 
v  CEMENT  , 


"CHICAGO  AA" 

1 ,250,000 Barrels  Annually 

HIGHEST  QUALITY 
"The  Best  That  Can  Be  Made" 

"CHICAGO  AA"  PORTLAND 

CEMENT  is  best  adapted  for  use  in  making  concrete  because 
of  its  uniformity,  fineness,  prompt  hardening  and  attractive 
color.  "CHICAGO  AA"  is  second  to  none  and  every  barrel 
is  guaranteed  to  meet  the  requirements  of  the  Standard 

Specifications.    Booklets  on  request, 

CHICAGO  PORTLAND  CEMENT  COMPANY 

108  La  Salle  Street,  CHICAGO 


LEHIGH 

PORTLAND  CEMENT 

Strongest  and  Best 

Home  Office.  ALLENTOWN,  PA. 
Main  Western  Office.  CHICAGO,  ILL. 


Kosmos  Portland  Cement  Co. 

INCORPORATED 

Prompt  shipments  to  all  points  in  the 
South.  Kosmos  Portland  Cement  has  been 
used  in  the  most  important  engineering 
work  for  the  past  five  years. 
Sales  Office,  614-16  Paul  Jones  BIdg.,  Louisville,  Ky. 


f  BUILT  } 

TO 


The  Quality  That  Endures  In  a 
Contractor's  Self -Dumping  Bucket 

The  hardest  service  and  most  of  it  is  what  you  obtain  in  Lakewood 
Buckets,  because  we  not  only  build  types  for  every  purpose,  but  use 
most  metal  so  proportioned  that  it  affords  greatest  strength. 

Lakewood  straight  side,  self-dumping,  self-righting, 
contractors'  buckets  represent  greatest  experience  in 
bucket  building  of  this  type  —  heavy  steel  body  with 
heavy  reinforced  top  and  double  bottom  with  a  strength 
and  dependability  that  must  give  you  satisfaction. 

If  you  require  buckets  of  any  kind  let  us  show  you 
why  "Lakewood"  Buckets  will  save  you  money. 

Better  write  today  for  catalog. 

THE  OHIO  CERAMIC  ENGINEERING  COMPANY 


CLEVELAND 


PITTSBURGH  CHICAGO 
W.  VAN  R.  WHITALL,  Inc.,  General  Eastern  Agents.  30  Church  Street, 

New  York  City  —  Real  Estate  Trust  Building,  Philadelphia. 
BRANCH  OFFICES:  Baltimore  —  Eastern  Ky.  Supply  Co.,  American 
Bide.  Cleveland  —  \V.  M.  Pattlson  Supply  Co..  St.  Clair  Ave.  St. 
Louis — Granville  Supply  ( '<>.,  Syndicate  Trust  HlUit.  St.  Paul — Paul 
J.  Kalinan  Co.,  Pioneer  Press  Building.  Kansas  City  —  Builders 
Material  Supply  Co.,  3(11  Searrltt  Bids. 


Laknrood  Straight  Side.  Scl/-Dumping,  Self- 
lighting  Contractors'  Bucket.  No.  610. 


FREE! — This  Book  Solves  Your  Waterproofing  Problems! 

No  problem  is  so  perplexing  cr  unsatisfying  to  the  present-day  Engineer,  Architect  or  Contractor 
as  that  of  adequately  waterproofing  or  damp-proofing  a  structure.    To  deal  with  this  question 
authoritatively  has  been  our  object  in  compiling  and  printing  the  present  book,  "Waterproof- 
ing and  Finishing  Specifications." 

Years  of  experience  and  research  on  the  part  of  our  engineers,  followed  by  months  of  personal  investigation  by  Mr. 
R.  A.  Plumb,  Head  o(  the  Technical  Department  of  the  Trussed  Concrete  Steel  Co.,  have  resulted  in  the  writing  of 
this  book,  which  is  representative  of  the  best  engineering  practice  of  today. 

Among  the  subjects  considered  in  detail  are :  "Specifications  for  Cement  Stucco" — "Spcci- 
lications  for  Waterproofing  Mass  Concrete  by  Integral  Method"  —  "Specifications  for 
Waterproofing  Concrete  anil  Genera!  Masonry  Structures  by  means  of  Waterproofed 
Plaster  Coat  — "Waterproofing  Building  Sub-structures  by  Membrane  Method"  — 
"Specifications  for  Waterproofing  Culverts,  Bridges,  Etc. "-- "Damn-proofing  and 
Uniforming  Exterior  Masonry  Surfaces"—  "Finishing  New  Interior  Walls" — "Painting 
Si  nu  tur.'il  St  eel ,"  etc      All  nl  t  hese  subjects  are  .u  corona  nicd  with  details  <  'I  application, 
etc..  which  assist  to  a  clearer  understanding  nt  t  he  text.     This  is  a  book  of  sane,  practical, 
experience- tested  information.    Write  us  today  and  a  copy  will  go  to  you  by  return  mail. 

TRUSSED   CONCRETE  STEEL  COMPANY 

3  Tru**rd  Concrata  nidrf..  DETHOIT.  MICH. 


IN   WHITING  to  0UI   Advertiieri  Foi    CATALOGS  or  PRICKS    Please   Mention   K  N  G I N  K  K  KING  &  CONTRACTING 


December  27,  1911. 


ENGINEERING    &  CONTRACTING 


57 


9  Ross 

Concrete 
Spade 

A  Decided  Improvement 
A  Great  Money  Saver 

So  confident  are  we  that  all  concrete  workers 
need  this  tool  and  that  it  will  save  both  time 
and  money,  we  will  ship  one  for  $2.50.  Special 
price  in  lots  of  a  half  dozen  or  more  at  a  time. 
If  not  perfectly  satisfied,  return  and 
we'll  refund  the  money  without  ques- 
tion. 

Used  in  finishing  concrete  work  while  the 
concrete  is  wet  in  the  forms,  it  forces  the 
heavier  particles  back  and  brings  the  mortar  to 
the  surface — making  an  elegant  finish  without 
loss  of  time  or  labor. 

Better  order  today.  A  thing  done  when 
thought  of  is  never  forgotten. 

Harold  L.  Bond  Company 

383G  Atlantic  Ave.,  Boston,  Mass. 


Shipping  facilities  which  are  un- 
equalled, the  strategic  location  of  our 
plants  with  reference  to  freight  trans- 
portation, our  enormous  storage  capa- 
city, our  methods  of  manufacture  which 
represent  the  highest  development  in 
Portland  cement  making,  the  use  of  the 
purest  and  most  uniform  of  raw  mate- 
rials, and  our  strict  compliance  with  all 
contracts  are  the  important  factors  in  the 
growth  of  our  output  from  32,000 
barrels  in  1900  to  10,000,000  bar- 
rels in  1911. 


Universal  Portland  Cement  Co. 

Chicago  —  Pittsburg 
Annual   Output   10,000,000  Barrels 


BY  USING 


Havemeyer  Bars 

in  your  concrete  work  you  will  tfet 

100%  EFFICIENCY 

BECAUSE 

EVERY  POUND  PULLS 

This  means  that  it 

SAVES  YOU  MONEY 

And  besides,  we  render  our  customers 
nuexcelled  service 

Concrete  Steel  Company 

29  Broadway,  New  York 

Western  Office:  Boston  Sales  Office: 

Monadnock  Block,  Chicago,  III.  70  Kilby  St. 


We  Carry  a  Lar^e  Stock  (Rounds  and 
Squares)  for  Immediate  Shipment 


Engineers'  Pocket  Book 
of  Reinforced  Concrete 

By  E.  Lee  Heidenreich 
Flexible  leather;  370  pages,       by  ff-J  inches.    Price,  $3.00 

"This  book  is  the  fruition  of  fifteen  years  of  study, 
exploitation  and  practical  work  in  constructing 
reinforced  concrete,  and  its  pages  present  a  practi- 
cal and  comprehensive  guide  to  every  well-estab- 
lished form  of  concrete  construction.  Its  value  to 
the  practising  engineer  cannot  be  overestimated  as 
it  places  within  easy  access  the  answer  to  every 
question  he  can  reasonably  be  expected  to  ask." 

—American  Architect. 

"Mr.  Heidenreich's  pocket  book  is  nearer  this  ideal 
than  any  on  the  same  subject  heretofore  published. 
*  *  *  *  It  has  compactness,  good  arrangement, 
clearness  and  fair  selection.  All  valuable  attributes 
of  a  good  handbook." — Engineering  News. 

THE  MYRON  C.  CLARK 
PUBLISHING  COMPANY 


537  S.  DEARBORN  ST. 


CHICAGO.  ILL. 
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KOEHRING 

With  a  Koehring  Mixer 

you  can  put 
in  concrete  at 
least  cost  — 
because  it 
requires  least 
number  of 
men  and  the 
action  is 
quickest. 

It  is  the  sim- 
plest and  best 
mixer  built. 

Write  for  Catalog  "F" 

KOEHRING  MACHINE  CO. 

614-617  Ger mania  Building,  Milwaukee,  Wis. 


2  to  3  Square  Feet  Surface  Cleaned  Per  Minute 

Engineers  and  contractors  all  over  the 
country  are  using  this  sand  blast  machine 
with  great  success  in  cleaning  steel,  stone 
and  concrete  structures.  With  this  machine, 
one  man  can  accomplish  more  than  10  men 
with  brushes  or  bush  hammers.  Many  new 
and  improved  features  are  embodied  and 
great  economy  is  assured  in  its  use. 

Send  for  Descriptive  Literature. 

J.  W.  PAXSON  COMPANY 

FOUNDRY  ENGINEERS 
1022  N.  Delaware  Ave.,  Philadelphia,  Pa. 


2  BUCKETS 

That  are  THE  BEST  for 
PLACING  CONCRETE. 

We  have  the  MOST  PERFECT  CON- 
TROLLABLE DISCHARGE  BUCKET 
BUILT. 

Let  us  send  you  our 
catalogue  of  Bucket 
Spreader  Cart,  Center  Dump  Con- 
trollable Discharge  Car,  and  Build- 
ing Elevator. 

ACME  EQUIP.  &  ENG'RING  CO. 


CONTROLLABLE 


CLEVELAND,  OHIO 


THE  INSLEY 

AUTOMATIC  CONCRETE 

Roller  Hoist 


WIRE  ROPE  SHEAVE 


-GUIDE  ROLLERS 
SAFETY  ROLLER  ON  BAIL  PIN 
WE  MANUFACTURE  ALSO 


Combination  Hoists,  Receiving  Hoppers,  Form  Clamps, 
Spouting,  Carts,  Controllable  Form  Buckets  and  Cars, 
Portable  Derricks,  Sheaves,  Etc.,  Etc. 

Insley  Manufacturing  Co. 

Indianapolis,  I  ml. 


t  *1 


W1LLSON 
FLARI. 


LIGHT 


8000 

CANDLE  POWER 
5  CENTS  AN  HOUR 


The  Willson  Flare  Light  shown  alone  is  a  radiant,  automatic,  porta- 
ble light  produced  by  Acetylene  gas,  the  most  powerful  known  illumi- 
nant,  having  penetrating  and  diffuUve  Qualities  far  exceeding  any 
other  light. 

It  is  the  most  economical  on  the  market,  producing  a  light  of 
8,000  candle  power  for  twelve  hours,  at  a  cost  of  about  ftc.  an  hour. 
It  does  not  smoke,  sputter,  flicker  nor  smell,  and  is  steady,  powerful 
■nd  reliable  at  all  times.  The  flame  is  so  stiff  that  it  DUnot  be  ex- 
tinguished by  the  wind. 

Constructed  cfhigh  Quality  mild  steel  plates,  riveted  and  galva- 
nlied.  insuring  great  strength  and  stability.  Small,  compict  and 
easily  moved  from  place  to  place.  So  simple  that  "  even  a  child  can 
understand  it."    Safe,  cheap  and  reliable. 

UNITED  STATES  MARINE  SIGNAL  COMPANY 

Thomas  I.  Willson,  Pres. ;  John  J.  Mcdann.  C.en'l  Sales  Agt. 
Export  Office:  173  Broadway  .  New  York  City,  V.  S.  A. 

Cable  Address  :  "WILLFLARB" 
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